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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOKEHUUW U TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depepanuu,  peanu3ylolMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3CH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢u3uku yriayOiaEHHOTO YPOBHS IMO3BOJISIET PEAM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayonéuHoMm  ypoBHe). HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

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

[Iporpamma no ¢u3uke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3NKA Ha YIIyOJIEHHOM YpOBHE IPU YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. [IIKoapHbIN Kypc (GU3UKH — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM ONpEeNeNuyio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B (pOpMUpOBaHHE YMEHHM MPUMEHATh HAyUYHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK IPUHIMIIBI €T0 TOCTPOECHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0BeMHEH BOKPYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBuseTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (PU3UUYECKON HAyKH, OCMBICIICHHE CBSI3M pPa3BUTHUSA
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOTO moaxoaa. s ¢usuku peanuzanus 3THX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANIBHBIC YUYEHWYECKHE ONBITHI TMPU HW3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Bropoil cmoco6 — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUJOB YYCHHUYECKHX MPAKTHYCCKUX Pa0OT OCYIICCTBISICTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYHMH M IOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON M HESIBHO 3aJIaHHOW (PM3MUYECKOW MOJIEJbIO, MO3BOJISIONINE PUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TPeOyrolue BeIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHus TOJKEH U3Y4aThbCs B YCIOBUIX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHHUHN.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE HHTEpeca U CTPEMJIEHUS OOydYaromMXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33pPEHHUs KaK pe3yjbTaTa M3y4YeHHUsI OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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

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

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

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKM Ha YPOBHE CpeIHEro 001ero oopa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUI TPUMEHSITh TEOPETUUECCKUE 3HAHUS JIs1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoll MoJenblo, 3a1ad, MOAPa3syMEBAIOLIUX CAMOCTOSTEIBHOE CO3JaHHe
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIaJICHUE METOJaMU CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS M IPOBEICHMS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHEe uHTEpeca K chepaM MpoPecCUOHATBLHOMN EeITeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3yueHust yueOHoro nmnpenMera «®Pu3MKka» Ha YpPOBHE CpEAHEro OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

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

[Ipenmnaraemeiii B mporpamMme 10 (U3MKE TMEPEUCHb JIa0OPaTOPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIh JIEJIaeT BBIOOD
npoBeJcHUsT J1abOpaTOPHBIX pPaObOT W OMNBITOB C YYETOM HWHIUBUAYaJBbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

B cootBercTBUM ¢ MeTONMUECKUMHU PEKOMEHIANMAMH U TOPSAKOM
peanuzanuu  Npo(PecCHOHATBLHOTO MHUHHMYMa, W3JI0KCHHBIMM B  THCHME
MunucrtepcrBa npocselienusi Poccuiickoit ®@enepanuu ot 17 aBrycra 2023 roaa
Ne JI['-1773/05" B copepkaHMe M TEeMaTUYECKOE IUIAHUPOBaHHWE pabodeit
OpOrpaMMbl BKJIFOUEHA HPOPOPUEHMAYUOHHAS COCMABNAIWAs, Kacarolasics
o3HaKOMJIeHUsI ¢ mpeanpusTusimu r.0. Camapa u Camapckoil obnactu, U myTeil
nostydeHus npodeccuit B coorBeTcTBYyrOMUX BY3ax u CCY3ax.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI HCClIeIOBaHUs (PU3NUECKuX siBIeHU. Qusuueckue npogeccuu™.

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

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. dusnyeckuii 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTUH. Du3ndecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Kpamxuii 0630p npogeccuu @usuxa — ucciredoeamens, uHdiceHepa —
Qusura.*

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmuKym.

N3mepenue cuiibl TOKa M HaINpsSOKEHHS B IENU IOCTOSHHOIO TOKa IpHU
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo dusuke. [Ipumepsl n3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TATYHUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuUkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpoCTh (CpeaHsii CKOPOCTh, MTHOBEHHAsi CKOPOCThb) H
YCKOpPEHHE MaTepuajbHOM TOYKHM, UX MPOEKIMU HAa OCU CHUCTEMbI KOOPAUHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MAaTEpUAIbHOW TOUYKU OT BPEMEHU U HX
rpauKku.



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHHMsI MaTepUajIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHeitnoe  nBukeHue. J[BMKEHHE  MAaTEpUAIBHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

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

Jemoncmpayuu.

Mopaenb cucTteMbl OTCUETA, WIUTIOCTPALU KUHEMATUYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaenbHoro nepexo/ia 1 u3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

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

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

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



Tema 2. /lunamuxa.

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

Macca rena. Cuna. [IpuHumn cynepno3uuuu cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

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

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

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

Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIMIT OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



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

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MEPEKUHYTON yepes
nErkuit OJIOK.

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yclioBHM paBHOBECHsS TBEPAOTO Tela, HMMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTeprUaibHOM TOYKHM, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPATIbHBIX MOJISX.

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

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLUHMANbHbIE CUJbl. [loTeHIIManbHas SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAHEHUS] MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOITHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETUYECKOW Y3HEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMICTB BEIlIECTBA HA OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

Mogenbs uaeabHOTO ra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOPUU: YACTHUIIbI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

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

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIMHAMUYIECKON CUCTEMBI CO CpeTHEeH
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTUILL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmukKym.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenne nzobapHOro mporecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEJHUE 3HAUYCHMS BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

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

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHasi pabota B TepMOAMHAMUKE. Beruncnenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. Temno€MkocTh Tena. YaenbHas M MOJISIPHAs
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konmmyecTBa TEmNIOTH mpu Temonepenade. [lonstue 06
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl U3MEHEHHS  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHUrareineil. TeroBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWUIM3ALUsA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEMN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KumneHue. YaenbHas
TEIUI0Ta NapooOpa3oBaHUs.

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCHUTENIbHAS BJIAYKHOCTb.

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

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEeprun B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenpHON TETUIOTHI IUIABICHHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMocTd jaedopmaliid PE3UMHOBOro obOpas3na oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNeMEHTapHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHUs BJIEKTPUYECKOTO
3apsja.

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

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTpUUECKOro noiist. OAHOPOAHOE 3IIEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAJIOB [JJI1 3JIEKTPOCTaTHUYECKOTO ToJig (KaK OJHOPOAHOrO, TaK H
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NHHUN HANPSOKEHHOCTH JTHX TONEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTD ILIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: DJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJIE JBYX 3apsIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cui B3auMOAEHCTBUS 3apSyKEHHBIX TEIL.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

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

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3amMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pazHOCTU MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmuKym.

HccnenoBanne cMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenue D/1C u BHYTPEHHETO CONPOTUBIIEHUSI UCTOYHUKA TOKA.

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

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTpUYECKU TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE NPUOOPHI: THOJ,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTD BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOPA  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIbHBIE MMOIPEIIHOCTH U3MEPEHUN (U3NYECKUX BEIHYUH.
Ouenka rpanul] norpemHocTedl. Kpamkoe onucanue npouzsoocmea "OLK-
Kysneyos".

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp H3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUCHUYECKUU  AKCIIEPUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTteMaTUuKu, OUOJIOTHUH, XUMUU, Teorpauu U TEXHOJIOTUH.



Mesrcnpeomemusvie nonamus, c6A3aHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HaHuA: ABIICHUWE, HAay4yHbId (DaKT, rumnoresa, (pusMyeckas BeJIWYMHA, 3aKOH,
TEOpusl, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTENbHbBIE TPUOOPHI, 1M poBast 1abopaTopus.

Mamemamuxka: peunieHue cucteMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOM npupoae, nuddysus, ocmMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpespbl,
yTUIW3alUsl OUMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMWUISIPHbIE SBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: HUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB W MOJEKYI,
MOJIb BEIleCTBAa, MOJSpPHAs Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIUIBI, IIEKTPUUECKHE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, DJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHUKE, CTaTHYECKHUE KOHCTPYKIMH
(KpOHILUTENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJULMOHEP, TEXHOJIOTUU
HOJYy4YEHUs] COBPEMEHHBIX MaTE€pHaoB, B TOM 4YHCJIE€ HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMuTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe none.

B3aumonenicTBue MOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKA U
KpyroBoro Butka). OneIT Ipcrena. Quzuueckue npogheccuu

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsHKEHHOM YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.



MarunutHoe nose B BemecTBe. @eppoMarHeTuku, napa- u JuaMarHeTUKu.

TexHu4eckre YCTPOMCTBA U TEXHOJOTMYECKUE TIPOLIECChl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TeCTEeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU 3JIEMEHTAPHBIX YaCTHII.

Kpamxuii 0630p npogeccuu ¢usuxa — uccredosamens, uHxiceHepa —
Qusuka.*

Jemoncmpayuu.

Kaptuna  nuHMA  WHAYKOUM ~ MarHATHOTO  TOJSL  TOJIOCOBOTO |
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuauil MarHuTHON WHIYKIIMY TOJISI JNIMHHOTO MPSIMOTO TTPOBOTHUKA
U 3aMKHYTOTO KOJIBLIEBOTO MTPOBOIHUKA, KATYIIIKU C TOKOM.

B3aunmopelicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBukeHUs My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpunnun NEeHCTBUS ANEKTPOUZMEPUTEIIHHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIIEpA.

Tema 5. dnekmpomaznumuas uHOYKyus.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKOUHA. [lOTOK BeEkTOpa MarHUTHOWM
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpesoe anekrpuyeckoe nose. Toku Dyko.

OJC mHAyKUMHA B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJOTUUECKHUE MPOIECChl: MHAYKIUOHHAS
1eYb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMII.

Jemoncmpauuu.



HaGmronenue siBjeHuUst 3J1€KTPOMArHUTHOM UHAYKIUU.

NccnenoBanne 3aBucumoct JDJIC HMHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHuTHOT'O MOTOKA.

IIpasuno Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBrieHME CaMOVHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, NPaKmMuKym.

UccnenoBanue siBICHUS IEKTPOMArHUTHON UHYKIIAH.

Onpenenenne UHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koieoanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe u JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKON sHepruu). BuiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJeOaHUHM M3 UX dHEPreTUYECKOTO U
KHHEMAaTHYECKOTO OITMCAHMS.

Amvmntyna u ¢daza kosnebanuid. CBS3b aMIUTMTYABl KOJEOAHWUW HCXOIHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHU! €€ CKOPOCTH 1 YCKOPEHUS.

Ilepuon u wactora kosneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. Ilepuon cBOOOAHBIX KoJICOAHHMM TIPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxarmux KoiebaHusx. BeiHYX1eHHBIE KoeOaHus. Pe3oHaHc.
PezonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHI: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3amnmcek KouebaTeIbHOrO JBUKEHUS.

Ha6moneHne He3aBUCUMOCTH TTeproia MalbIX KOJIeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHUH OT CONPOTHBIICHUS.

UccnenoBanne konebOaHui Trpy3a Ha MAacCUBHOW MPYXKHUHE C UEJIbIO
dbopMUpOBaHUS MPEACTABICHUN 00 UIeaTIbHON MOJIEIH MPYKWUHHOTO MasTHUKA.

3aKOH COXpaHECHUS SHEPTUH IPH KOJIeOAHUX I'Py3a Ha MPY>KUHE.



UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUNH HUTAHOTO M HIPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B XO/€ KoJIeOaHUN Ha YIIPYroM MOJIBECE.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXalOUX KOJIeOaHUH.

UccnenoBanrie BRIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomazcHummuosle Ko1edanusL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJCOAHUS B
ujealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsjia KOHJEHCATOpa C aMIUTUTYAO0N CUJIbI TOKA B KOJIeOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIC KoJieOaHus. BreinyxneHHbIC
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEe 3HAYEHHE CUJIbl TOKAa M HANpsHKEHUs MpH pasinyHoi ¢opme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

WNneansubiii  Tpanchopmatop. IlpomsBoactBo, mepepada u moTpebiieHHE
BJIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3IIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHL: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JINHUU AJIEKTponepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTH YaCTOThI CBOOOAHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIENMU MEPEMEHHOIO
TOKaA.



Pesonanc mnpm mocnenoBaTENbHOM COEAMHEHUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YceTpoiicTBO U pUHLIUIT IeUCTBUS TpaHchopmartopa.

Mopens TMHUY JJIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3yuenne Tpancpopmartopa.

HccnenoBanne MEpeMEHHOrO TOKAa Yepe3 IOCHEAOBATENBHO COEAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUMX BOJH: OTpaXeHHUE, MpeJoMJICHUE, UHTEephEpeHIUs U
nudpakuus.

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

[ITyMoBOE€ 3arpsA3HEHHUE OKPYKAIOILIEH CpEIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opreHTanus BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJIECHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

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

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIBTPa3BYKOBAsl TUAarHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCHMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHUYECKHN PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro MIpUMEHEHUE.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpakCHHUE,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

O6Hapy:xeHue nHOPaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHHOE paclpoCTpaHEHUE CBETA B OAHOPOAHOMN cpene. JIyd csera.
To4euyHbIii HICTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
iockoM 3epkaiie. Cepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTenb npeaomiaeHus. IIocTOSIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH MpHU IEPEX0/l€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPE/l.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpefenbHblii yroa MoJHOrO0 BHYTPEHHETO
OTpa’KEHUS.

CobOuparomue W pacceuBaromie JUH3bL. ToHkas suH3a. DoKycHOe
paccTOssHHE M ONTHYECKas CWiIa TOHKOW JMH3BL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIHHOTO
NIOKa3aTeJsl IPEJIOMIICHHUS.

dopMyJia TOHKOM JIMH3bL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

Xop Jy4a, MPOLIEANIEr0 JIMH3Y IOJ HPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontudeckor ocu. IlocTpoeHwe wu300pakeHUW TOYKM M OTpe3Ka MPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Ontuueckue npubopsl. Paszpemiaromas crnocoOHocTh. ['1a3 kak ontudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kkinaccuueckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonsipuzaums ceera.



TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIYIA,
nepuckomn, Qoroanmnapar, MUKPOCKON, MPOEKUMOHHBIM ammapaT, MpPOCBETICHHE

ONTHUKH, BOJIOKOHHASI ONITHUKA, TU(PaKIIMOHHAS PEHIETKA.
Jemoncmpayuu.
3aKOHBI OTPAYKEHHUSI CBETA.
HccnenoBanne npeaomMieHUs CBETA.
HaGmronenne nojHOTo BHYTPEHHETO OTpakeHus. Mojienb CBeTOBO/IA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMAapaJIEIbHYIO

TUTACTUHY U TIPU3MY.
HccnenoBanuie cBOWCTB M300paXKeHUH B JIMH3AX.
Mopaenu MUKpOCKOIa, TeJIECKOIIa.
HaGmonenue natepdepeHum crera.
Habmonenme mBeTOB TOHKUX TUIEHOK.
HaGmonenue nudpakuuu ceera.
N3yuenue nudpakiinoHHON peréTKy.
HaGmonenue nudpakiimoOHHOTO CIIEKTpa.
HaGmonenue nucnepcuu cBera.
HabGmonenue nonsipu3anuu cBeTa.
[TpumeHeHue noIIPOUIOB ISl U3YUYEHUS MEXaHUUYECKUX HATPSHKCHU.
Yuenuueckuit sxcnepumenm, nabopamopusie pabomaol, npAKmMUKym.
N3mepenue nmokaszaTels NpeoMIIeHUs CTEKIIa.
UccnenoBanne 3aBUCUMOCTH (OKYCHOTO PACCTOSIHMSI OT BeIeCTBa
IpUMepe KUAKUX JIUH3).
N3mepenue HoKycHOTO pacCTOSHUS paCCEUBAIOIINX JIHH3.
[Tony4yenue n300paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.
[Tony4yenune n3o0paxxeHusi B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBanue TenecKOMMYeCKUX CUCTEM.
Hab6monenne nudpakiuu, nHTEpdEpEHIINN U TTOISIPU3AINH CBETA.

(Ha

N3ydenune nossgpusanuu CBETa, OTPAXKEHHOTO OT IMOBEPXHOCTH AUIIEKTPUKA.

Nzyuenue naTepdepeHnm 1a3epHoro U3IydeHUs Ha IBYX MIEISIX.
Ha6monenne nucnepcun.

HabGmronenue u uccnenoBanue TUPpakImOHHOTO CIIEKTPA.
N3Mmepenune nimHbl CBETOBOW BOJIHBI.

[Tomy4yenune crekTpa U3Iy4eHHUS] CBETOAMOA TIPHU TMOMOIIN AUGPAKIIUMOHHOM

PELIETKHU.
Pazgen 6. OCHOBBI ClIeMAJILHOM TEOPUU OTHOCUTEIBHOCTH.

['pannupl  NpUMEHMMOCTHM  KJIacCMYECKOM — mexaHukd.  [loctymatel

CHeHHaHBHOﬁ TCOPHUH OTHOCUTCIbHOCTH.



[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeobGpa3zoBanus  JlopeHia.
VYcnoBue mnpuunHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3amejjieHUE
BPEMEHH U COKpAIICHUE JTTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOU YACTHUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEJIITUBUCTCKOM YaCTUIIBI. DHEPrus
MTOKOSI.

TexHuveckne YCTPONCTBA U TEXHOJIOTMUYECKHE TMPOIIECChI: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit SKCIIEPUMEHT, J1aOOPaTOPHBIE paOOThI, MPAKTUKYM.

OnpenenieHne UMIYJIbCAa W DHEPTUM  PENATUBUCTCKUX dYacTHI[ (IO
dboTorpadusiMm TPEKOB 3apsIKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3ydeHue (M3ydeHue aOCONIOTHO YEPHOTO Tela).
3akoH cMmenieHus Buna. I'unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa 1t hotodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YacTHOCTH, JaBJE€HHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W aOCOJIOTHO OTpaXkawiylo mnoBepxHocTh). OmbiTel I1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. Bonubl ne bpoiins. JnuHa BoiHb! e bpound u
pasMepbl 00JacTH JIOKAJIM3allMK ABWXKYIIEHcs vacTuipl. KopmyckymspHo-
BOJTHOBOM ayanu3Mm. Jludpakius 2JIeKTPOHOB Ha KpUCTaJIIaX.

Crneunduka n3mepennii B Mukpomupe. COOTHOIICHHSI HEONpPEneIEHHOCTEH
I'eiizenbepra.

TexHu4yeckne yCTpPOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemenT, GOTONATUYNK, TYHHENBbHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOIUOI.

Hemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHEro (poTtodddexTa.

UccnenoBanre  3aBUCMMOCTH  COMNPOTUBICHHUS  MOJYHPOBOJHHUKOB  OT
OCBEILIEHHOCTH.

Csetonuos.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue dhoropesucropa.

N3mepenne nocrosauo# [Inanka Ha ocHOBE uccienoBanus ¢orosrddexra.



HccnenoBanne 3aBUCUMOCTHY CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIKEHHUS.

Tema 2. @u3zuxa amoma.

OnbITHl 1O HKCCIENOBAaHHUIO CTPOEHMS aroma. llnaHerapHas Monenbp aroma
Pezepdopna.

[Toctynarel bopa. U3znydyenue u norsiomenue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHsI DHEPIMHU HA APYIroOi.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyueHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECChl: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHevaThiX CIEKTPOB.

YCTpoicTBO U AEUCTBUE CUETYMKA MOHU3UPYIOIIUX YACTHII.

OnpeneneHue JJIMHBI BOJHBI JTA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanue crniekTpa pa3pekKE€HHOr0 aTOMAapHOTO BOJAOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Mozxens snapa [eizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30tormsl.

PanunoaktuBHOCTE. Aunb(da-pacnaja. DNEKTPOHHBI U TO3WTPOHHBIN Oera-
pacnan. ['amma-uznydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHUE paJvOaKTUBHOCTH HA >KHUBBIC
opranu3msbl. EctrecTBeHHbIN (pOH m3nydenus. Jlo3umerpus.

DHeprusi CBSI3M HYKJIOHOB B sifipe. Slnepubie cuibl. JledekT macchl sipa.

SAnepunie peakiuu. [lenenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl Pa3BUTHS
SIEPHON IHEPIETUKHU.

MeTobl perucTpanuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJACUCTBHUSA. bapuoHbBI, ME30HBI W JICOTOHBI.
[IpeacraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MO/IeNb aIpOHOB.

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

EnunacTBO (hrzmveckoit KapTHHBI MUPA.



TexHrnueckne yCTpONUCTBA U TEXHOJIOTMUECKHE MPOLIECCHI: TO03UMETP, KaMepa
Bunbcona, sAepHbIi peakTop, TEPMOSAEPHBIA peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paqnoakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue normiomieHus: 6eTa-4acTUIl aTIOMUHUEM.

Paszznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

DTtanbl pa3BUTHUS aCTpOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3UKK IS OOBACHEHUS TPUPOJBI
KOCMHUYECKUX OOBEKTOB.

MeTtonbpl acTpoHOMUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJNOTENIECKOITbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSipKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBH)KEHUE.

CosniHeuHasi cucTeMa.

Counnue. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CosHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHBIN Kj1acc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Botounn CoiHLA U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSiApax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60sa. Pazberanue ramakTuk.
Teopust bosibioro B3peiBa. PeMKTOBOE H3ITyUECHUE.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue naoniooenua.

HaGmronennst 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3/usi CeBEepHOro MOayllapus U SIPKHE
3BE3MBI.

HaGmronennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHN.

Du3nYeCKUl MPAKTHKYM.

Cnoco06bl n3Mepenusi GU3NYECKUX BEJIUYUH C UCIIOIB30BAHUEM AHAJIOTOBBIX
1 U(QPOBBIX U3MEPUTENIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.



AOCOIOTHBIE M OTHOCUTEJNIbHBIE TOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIUYUH.
OueHka rpanuil MOrperHOCTEN.

IIpoBeneHue  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAaHUM  3aBUCUMOCTEU
(u3nuecKuX BENMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIOTe3 (BBIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKUH  HKCIEPUMEHT,
nab0paTopHbIC pabOThI, MPAKTUKYM).

Oo6o01maouee NOBTOPEHHUE.

O6o00uIeHne U cucTemMaTH3alus COJIEpKaHUs pa3leloB Kypca «MexaHukay,
«MonexynspHas ¢u3nka U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHEUUATBHOM TEOpUU OTHOCUTEIbHOCTH», «KBaHTOBas
duznkay», « 3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax AesTeTbHOCTH YellOBeKa, POjb U MECTO (PU3UKH
¥ ACTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENIBHOH W  TMPOTHOCTHYECKOW  (DYHKIIMIA
¢duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (HPOPMUPOBAHUM TIPEICTABICHUIM
0 ¢u3MUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TMpEACTaBICHUM o mpupoae. Kpamkoe
onucanue npouszeoocmea "OIK-Kysneyos".

MexnpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kimacce
OCYLIECTBIISIETCS ¢ YYETOM COJEPIKATEIbHBIX MEKIPEAMETHBIX CBA3EH ¢ KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusle noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SABIICHUE, HAay4HbIN (hakT, rurnotesa, (u3Mveckas BETUYHHA, 3aKOH,
TEOpHs, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEbHBIC TPUOOPHI, UGPOBas Ta00paTOPHSL.

Mamemamuka: pelwieHHWE CUCTEMbl ypPaBHEHUU. TPUTOHOMETPUYECKHUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJECTBO. BEKTOpBI M MX MPOEKIMH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBonHbie 3nMeMeHTapHBIX (QYyHKIUK. [Ipu3Haku mnom00UsT TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u 06bEéma Ted.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpoie, KojebaTelbHbIe
JIBUKEHUS B JKUBOW MPUPOJE, DKOJOIMYECKUE PHUCKM IIPpU IPOU3BOJICTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpYJKArolleld  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, OINTHYECKUE SBICHUS B KUBOMU
IIPUPOJE.



Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBbIMI
aHaJIu3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKW MArHATHBIX  PYA,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATrHHUTOB,
ANEeKTpoABUraTeNlb SIkoOU, reHepaTop NMEePEMEHHOT0 TOKa, MHAYKIIMOHHAs IeYb,
JUHUU DJEKTpoNEpeaay, 3MEKTPOJABUTATEND, pafap, PAIUONPUEMHUK, TEIEBU30DP,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JUArHOCTUKa B TEXHUKE,
NPOEKIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CITlyTHUKOBBIE
NPUEMHHUKHY, IAEPHASI DHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIlEeCTBa, pacIIMpeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 00111eCTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTHU COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHUE B3aUMOJICHCTBOBATh C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTBH K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOUIEHHWE K TIOCYAApPCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIIETO (PU3NUECKOI HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YluClie€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

e TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e C)OPMUPOBAHHOCTH HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVJAHUPOBAHUE U OCYIIECTBICHUE JACUCTBUM B OKPYXXAKOIIEW Cpelae Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e COPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE NelCTBHUS
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATSIBHOCTH, 3a/JaBaTh MapaMmeTpbl U KPUTEPUU HUX
TOCTH)KCHUS;
e BBISIBIIATH  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATHh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
e KOODIMHUPOBATh H  BBIMOJHATH pabOTy B  YCIOBUAX PEATbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH TOHSATHUSIMH U METOJAMHU
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (PU3WYECKOTO  COJNep KaHws,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATCIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

 BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ pelieHUs, HaxOAUTh apryMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIE B XOJ€ peHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECCKHU OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BIIAJICTh HABbIKAMHM MOJy4YeHUs: UH(POpMAIUK (PU3NYECKOTO COAEpPKAHUI U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONIH30BaTh  CPEICTBa WH(DOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PEHNICHUH  KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKaHMUS B Pa3IUYHBIX (popmaTtax c
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeiicTBUSI:



¢ OCYLIECTBIATh OOLIEHWE HAa ypoKax (U3UKM U BO BHEYPOUHOU
NEATEIbHOCTH;

e pacCno3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyalldii M  CMAr4arh
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOYKY 3PEHHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHAHON U MHIWBUAYAJIBHOU
paboThI;

e BHIOUPATh TEMATUKY M METOAbl COBMECTHBIX JEUCTBHI C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEM KaK0T0O WiIeHa KOJUIEKTUBA;

e IDUHUMATh LEIM COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTbH U
KOOpIMHUPOBATh JEHUCTBHS N0 €€ JOCTHKEHMIO: COCTaBIISATh IUJIaH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM paboOTHhI;

e OLICHMBATh KauyeCTBO CBOEro BKJaJa M KaXIOr0 YYaCTHUKA KOMAaHAbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eIIpeJJIaraTh HOBBIE NPOEKThI, OLIEHMBATh HJAEH C MO3ULIUU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

e OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSITEJIbHO OCYIIECTBIIATHh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKH U aCTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYITHUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS] PACUYETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

e 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

e ICJIaTh OCO3HAHHBIK BBHIOOpP, AapryMEHTUPOBaTh €ro, Opatb Ha cebs
OTBETCTBEHHOCTb 34 PEILIECHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAMLIHMH B 00IacTH
(GU3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 0OOpPA30BATENBHBIN W KYyIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh HABBIKAMM  TIO3HABaTENbHOW  pediiekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PHUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUS 110 KX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M AaPTyMEHTBhl JPYrMX [pPU aHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e MPUHUMATH ce0s1, MOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIHUOKH.
B mpouecce nocTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPaMMBI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJIFOUAIOIIIETO CIOCOOHOCTD OHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUACTh HAINPABIEHUSI PA3BUTHSA COOCTBEHHOM
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATHUH, BKIIOYAIONIEH  CHOCOOHOCTh  IMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYWUTHIBAaTh €ro TMPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenmeTHble pe3ynbTaThl Ha YriayOJE€HHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:
e[IOHUMATh  POJb  (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOIN HAay4HOM KapTHHE MHUpA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUPAa;

e pa3NUYaTh YCIOBUA MPUMEHUMOCTH MoOjieNiel (pU3MUeCKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, aOCOJMIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
abcoyiroTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYyroe U abCOTIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpHCTAJTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

epazMuaTh yCIOBHS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIMMM xapakrep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXaHMYECKHE TMPOIECChl U  SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpasoBaHusi ['amuiess Aiii CKOPOCTH U TEpEeMEIleHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUs TBEPAOrO Teja), NPHU HATOM HCIOJIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

e AHATTU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, MCTIOIB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MPOIECCax), TP 3TOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCTIOIb3YSl OCHOBHbIC
MOJIOKEHUSI W 3aKOHBl  DJICKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCMONb3YyS BEJIUYUHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TNOTEHIMAIbHAS JHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmanud MPYKUHBI, KOJIUYECTBO TEIIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEIIS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOrO I0JI,
HaIpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 11apa B
BAKyyM€ U B JHDJICKTPUKE, NOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWjla, CHWJIa  TOKa,
HallpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCAaTOpa, CONPOTHUBJICHUE Y4YacTKAa LENU C II0CIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEIIOBOE PAaBHOBECHE,
OpoyHOBCcKOe  nBIWKeHHe, 1uddy3us, ucnapeHue, KUIEHUEe U
KOHJICHCAllMs, IUIABJICHUE W KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

e IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJITHOM (PU3MUECKOW BEITUYHHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (U3NUYSCKUX BEIWYUH, TPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

¢ IPOBOJIUTH OIBITHI IO MPOBEPKE MPEIOKEHHOW THUIOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAJIBLHYIO YCTAHOBKY, aHAJIM3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

e COOJTFO/IATh TpaBUjIa 0E€30MACHOTO TPYJia MPHU MPOBEJICHUU UCCIICIOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH M TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epeliaTh pacyETHBIC 3aJa4d C SIBHO 3aJlaHHOW W HESIBHO 3aJJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeyarollel TpeOOBaHUSAM  3ajadu,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTYYEHHBIX PE3yJIbTaTOB;

e pEIIaTh KAYECTBEHHBIC 3a]]a4M, TPEOYIOIINe TPUMEHEHHS 3HAHUI U3 Pa3HBIX
paszenoB Kypca (U3MKM, a TaKkKe HWHTErpallMd 3HAHUW W3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUI C OTIOPO Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

* CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUA [JIi OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

o IPUBOJINTH MPUMEPHI BKJIaa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATTU3UPOBATh M OIIEHWBATH IMOCJECACTBHUSI OBITOBOM W MPOU3BOJICTBECHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAITHBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3HYECKOro
CollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH  MOJy4aeMyro HMH(GOpPMALUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE u MO03HABATEIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIINbI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBIL;

o IPOSIBJISITh MOTHUBAIMIO K Oynyiied npodecCuoHaNbHOU NeATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e IOHUMATh POJIb PU3UKU B IKOHOMUUECKOU, TEXHOJIOTHUECKOM, COIUaTbHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
NESITEHbHOCTH YeJOBEKa M JaJbHEHIIEM HayYHO-TE€XHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3HPYIOIICH, OOBSICHUTEILHOW U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3MYECKOM KApTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJIeNIel (U3MUECKUX TeNl U MPOIECCOB
(sIBJI€HUI): OJJHOPOJIHOE 3JIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHUYECKHE KOJICOAHWs, MaTEeMAaTHYECKUN MAasTHHUK, WJCaTbHBINA
IPYKUHHBIHA MAasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

epa3zinyuaTh ycCJIOBHUS (TpaHUIlbl, 00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHATM3UPOBATh M OOBACHATH AIIEKTPOMATHUTHBIE TPOIECCHl M SIBICHUS,
UCIIONB3YSl OCHOBHBIC TIOJIOKECHHS H 3aKOHBI DJIGKTPOJWHAMHUKUA U
CHEUUalbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHUS
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIbl  TOKA,  TOCTYJaThl  CHCNHaIbHOW  TEOPUU
OTHOCHTEIBLHOCTH DHHINTEHHA);

 AHATM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI M SIBICHUS, HUCIOIB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEHHA  Ams
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCENl M SHEPTrUu B SIACPHBIX PEAKIUSAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ OMIMCHIBATh (DM3MUECKHE TPOLECCHl W SBJICHUS, HCIIONB3Ysl BEIUYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
NOJIsi, Pa3HOCTh TOTCHIIMANOB, OJJICKTPOABIDKYINAS CHUJIA, WHIYKIUS
MarHUTHOTO TIOJISi, MarHUTHBIA TIOTOK, CWia Amrepa, WHAYKTHBHOCTH,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCcOBO€ YHCJIO U 3apsij s/ipa, SHEPTUs CBSI3U Apa;

 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanm3a u paboThI Jlazepa;

e OTIPE/ICNIATh HANpaBiICHUE MHIYKIMH MAarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300pakeHHe, CO3/]aBaeMOE INIOCKUM 3€pKajioM, TOHKOW JINH30M, U
paccUuThIBATh €T0 XapaKTEPUCTUKH;

* IPUMEHATh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOASIINX B 3BE37aX, B 3BE3AHBIX CHCTEMaX, B MEXKTalaKTHUECKON
cpesie; NBUKEHUS HeOECHBIX TeJl, SBOJIIOIIUM 3BE3 U BeeneHHol;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
WCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHHUH, TpPU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEPEeHWH, JledaTb  BBIBOJABI 1O  pe3yibTaTaM
WCCIICIOBaHMS;

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEIOKEHHONW THUMOTE3BI: MIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e OTIMICHIBATH METOBI IOJyUYEHUSI HAYYHBIX aCTPOHOMUYECKHIX 3HAHUMH;

o cOOMIOAATH MpaBWiIa OE30TACHOTO TPyAa MPH MPOBEACHUH UCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

epellaTh pacy€THhIC 3aJa4dl C SBHO 3aJlaHHOW W HESIBHO 3a/IaHHOM
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHMM MMEIOLUXCSA JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

e pellIaTh KAYECTBEHHbIE 3a]]aul, TPeOyIOIINe NPUMEHEHHSI 3HAHUM U3 pa3HbIX
pa3fesnoB Kypca (QU3MKM, a TaKkKe HHTErpald 3HAHUN U3 JOpYyrux
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

* ICIIOJIb30BAaTh TEOPETUYECKUE 3HAHHUA JJI1 OOBSICHEHHS OCHOBHBIX
NPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

 AHAIM3UPOBATh U OIICHUBATH IMOCIEACTBHS OBITOBOM M MPOU3BOACTBEHHOU
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o0I1ecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (PU3HUECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MHGPOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

e IPOSIBIISITH OpraHU3aIMOHHbIE u MMO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIE C HCIOJHCHHEM PAa3JIUYHBIX COIHATBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACIIPEACIIATh AEATEILHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

e IPOSIBIIATH MOTHUBAIIMIO K Oyaymied mpodeccuoHaIbHON NeATeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3zoBbie 14 1 bubnmoreka [JOK
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MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bubmmoreka [{OK
4.1 24
UEKTpHECKoe noze https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 OIH B PASTHAHBIX Cpeiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OIbITA 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3yYeHHUSs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
1 ®usznka — pyHIaMeHTaJIbHas HayKa o 1 bubnuorexa [JOK
pHUpPO/IE. 01.09.2025 | https://m.edsoo.ru/1beef346
Hayunb1it MeTO/1 MO3HAHKS U METOIbI
2 UCCIEeIOBaHUS PU3NYECKUX SBJICHUN 1 bubamorexa [JOK
' 01.09.2025 | https://m.edsoo.ru/3a7fde29
Qu3zuueckue npogheccuu
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaII{)I/I51 MIPUPOIbI pHa6m: eL:me u 1 bubamorera LOK
PUpOnEL A 02.09.2025 | https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (PU3HKE
4 Crioco6b! u3MepeHus PU3NIECKUX 1 bubnuoreka [IOK
BEJIMYUH 02.09.2025 |  https://m.edsoo.ru/ca2def03
AGCOIIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P 03.09.2025 | https://m.edsoo.ru/7f18fda3
BEJTUYMH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B GOPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOM Hay4YHOUH KapTUHBI MHPA, 08.09.2025 | https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JESITENLHOCTH JIOAH
Mexanunyeckoe nBmkeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MexaHudeckoro aBuxkeHusd. [Ipsamas u 08.09.2025 | https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
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Panpnyc-BexkTop MarepraibHOM TOUKH,
€ro NPOECKLUHUH Ha OCU KOOPJAUHAT.

bubmuoreka [JOK

8 Tpaexropus. [lepemermenue. CKOPOCTb. 09.09.2025 | https://m.edsoo.ru/30a108a5
Hx npoekuu Ha 0cu KOOpAUHAT
PaBHOMEpPHOE ITPAMONIMHENHOE

9 nekenue. ['paduueckoe onvcanue bubnuorexa [JOK
PaBHOMEPHOTO MPSIMOJTMHEHHOTO 09.09.2025 | https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxeHue nepeMeIeHnii i CKOPOCTEH. bubnuorexa [JOK
Pemrenue 3amay 10.09.2025 | https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[psiMonmHEHOE TBUKEHHE C 15.09.2025 | https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK

15.09.2025 | https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIl€HUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJAHMHAT, CKOPOCTH, YCKOPEHHS OT 16.09.2025 | https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK
YIJI0OM K TOPU3OHTY 16.09.2025 | https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [IBuxenue
110 OKPYKHOCTH. YTJIOBas U JIMHEWHAs

15 cxopoiz):. Ilepuon u yacroTa. bubmiorexa LIOK

17.09.2025 | https://m.edsoo.ru/33196fbe

L{eHTpOCTPEMHUTEIILHOE U TIOJTHOEC
YCKOpEHHE
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

1
0 "Kunemaruka" 22.09.2025 | https://m.edsoo.ru/1242f32e
IIepBbiii 3ak0H HproTOHA.

17 NHepupnanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[Ipunuun otHOCUTENbHOCTH ["anmmest. 22.09.2025 | https://m.edsoo.ru/5a9e4a64
HewnepumanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOelicTByIOIIAs CUJIa. bubnuorexa [JOK
Bropoii 3akon HerotroHna. Macca 23.09.2025 | https://m.edsoo.ru/141d3837

19 B3anmopeiicteue Ten. Tpetnii 3akoH bubnuorexa [JOK
HeroTona 23.09.2025 | https://m.edsoo.ru/57dba505
IT .P

20 sasaow npuencne aronon bmnorera LIOK

8 P 24.09.2025 | https://m.edso0.ru/bdf997fh
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBaJIEHTHOCTh 'PAaBUTALIMOHHON U bubamorera LOK
N P H 29.09.2025 | https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

29 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHUS 29.09.2025 | https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

23 HUCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI 30.09.2025 | https://m.edsoo.ru/11abfala
Kennepa

bubmuoreka [JOK
. I'yka. B

24 Cuna ynpyroctit. 3aon yka. Bec tena 30.09.2025 | https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupoaa u BuabI cun bubnuoreka [JOK

25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase https://m.edsoo.ru/1fa86499

. 01.10.2025
C Y4ETOM CUJIBI COIIPOTUBIICHUS CPEbI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK
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nasnenue. Cuiia Apxumena 06.10.2025 | https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€e U BpalaTeabHOE 06.10 2025 bubnuorexa [JOK
JBHKEHHE TBEPJOTO TEJa https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpameHus. [lnedo cuitsr 07.10.2025 | https://m.edsoo.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepAOMYy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
YcioBus paBHOBECHSI TBEPAOTO TeElIa. 07.10.2025 | https://m.edsoo.ru/9aa79a7d
Buns!r paBHOBecus
bu6moreka [IOK
30 Pemmenme sz 08.10.2025 | https://m.edsoo.ru/dclcaacO
31 KonTponbHas paborta o teme bubnuoreka [IOK
"Munamuka. CtaTuka TBEpI0TO Tea'" 13.10.2025 | https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
Macc CHUCTEMbl MaTepPUATbHBIX TOYCK. 13.10.2025 | https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUsSI UMITYJIbCa. bubmorexa HOK
14.10.2025 | https://m.edsoo.ru/13f0a221
PeakTuBHOE ABIKEHUE
MoMeHT uMItynibca MaTepuaibHOU
34 Touku. [IpencraBnenue o coxpaHeHuu bubnunoreka [JOK
MOMEHTA UMITYJIbCa B IEHTPATIbHBIX 14.10.2025 | https://m.edsoo.ru/d6532eb9
TOJISIX
bu6mmoreka [JOK
3 Pemerie saza 15.10.2025 | https://m.edsoo.ru/f7706d63
36 PaGoTa cunbl Ha MaJlOM M Ha KOHEYHOM bu6mmoreka [JOK
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nepemenienun. I'padudeckoe 20.10.2025 | https://m.edso0.ru/913974c7
MpeCTaBICHUE PAOOTHI CHIIBIL.
MouHoOCTh CHUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUH KHHETHYECKON DHEPTUU bubnmorexa [TOK
. p 20.10.2025 | https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
[ToreHnManbHbBIE U HEMOTEHIINAJIBHBIE
38 cwisl. [ToTeHnnansHas SHEPrus bubnmorexa LHOK
) pri. 21.10.2025 | https://m.edsoo.ru/554bafcc
Bropas kocMuyeckasi CKOpOCTh
Tperbst KocMUYecKast CKOpoCcThb. CBSI3b
pabOThI HEMTOTCHIIHATBHBIX CHJI C
39 M3MEHEHHEeM MEXaHHYECKOW YHEPTUU bubamorexa [JOK
21.10.2025 | https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEPTUH
Yupyrue u He e CTOJKHOBEHMUS.
40 Yy EIZIF{GHI/IG BeyH If }J,'IFJ'II/I JIST UaeanbHO’ bubmorexa LOK
p PHY a A 22.10.2025 | https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnunoreka [JOK
COXpaHEHUs B MeXaHUKe" 27.10.2025 | https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasieHU 0 IIPUPOIE
42 TEIUIOTHI OI::HI([)BHBIC HOJ‘IO)KCI—II)I/ISII) l\jI[KT bubmnorexa [IOK
' ) 27.10.2025 | https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMXKEHUE
CrpoeHue ra3000pa3HbIX, JKHJIKUX H
43 TBEPIBIX TEJI. XapakTep ABUKECHUASA U Bubmorexa OK
P L P pA 28.10.2025 | https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHUI] BEIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Koanecho Bep ecTBa riIOC'(FO}IHHa}I) Bubmorexa OK
Hl ’ 28.10.2025 | https://m.edsoo.ru/c5b72ab7

ABoraapo
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Temnepatypa. TeroBoe paBHOBecHE.

bubmuoreka [JOK

45
[kaina [enbcus 29.10.2025 | https://m.eds00.ru/0070d493
bubmmoreka [{OK
4 P
0 CHICHHE Sa1ad 10.11.2025 | https://m.edsoo.ru/1531abab
. bubnuorexa [JOK
47 n .T
FCAUILHBIT T3, & a50BHIE SAROHH 10.11.2025 |  https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-KnanerpoHa. bubnuoreka [JOK
Pemenwue 3amau 11.11.2025 | https://m.edsoo0.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JlaapTOHA 11.11.2025 | https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 12.11.2025 | https://m.edso00.ru/68878d51
r
1 | onpoeceont wsorep, manops Brioneta LIOK
pon ’ pMa, pa, 17.11.2025 | https://m.eds00.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Octionrioe ypasterite MKT 17.11.2025 | https://m.edso0o.ru/c8094721
bu6mmoreka [IOK
>3 Pemmerme s 18.11.2025 | https://m.edsoo.ru/10265a05
CBs13b aOCOJTIOTHOM TEMIIEPATypPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei 18.11.2025 https://m.edsoo.ru/c38af875
MOCTYHATEeNbHOTO TEILIOBOTO
JBIKECHUS €€ YaCTHI]
55 O06o001eHne U cucTeMaTru3alus 3HaHU bubnuoreka [JOK
no teme "OcHoBbl MKT" 19.11.2025 | https://m.edsoo.ru/09d12fd8
56 KonTtponrHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" 24.11.2025 | https://m.edsoo.ru/13adad59
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TepmoanHaMuyeckas CucTeMa.
3ananue BHEMIHUX ycinoBui 1uist T]
cUCTeMBbl. BHenIHue U BHyTpeHHNE

bub6mmoreka [{OK

57 ! T
napavetper. Hapamerpet T/1 crcrens: 24.11.2025 |  https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAUCHUS BEIMYNH,
OMNMCBHIBAIOIINX €€ HA
MHUKPOCKOTIMYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.
58 CamomnpounsBosbHas penakcarms T/] bubmorexa HOK
25.11.2025 | https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Monenb nieaJIsHOTO Ta3a B
59 TEPMOJUHAMHUKE. Y CIIOBUSA bubmorexa LOK
P T 25.11.2025 | https://m.edso00.ru/29355001
MIPUMEHUMOCTH 3TOH MOJICIH
50 Ypasaenune Menzaeneesa-Knaneipona bu6mnoreka LIOK
Y BBIpa)XEHUE JJI1 BHYTPEHHEHN SHEpruun 26.11.2025 | https://m.edsoo.ru/bal178d0
Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [IOK
KBasucrarndeckue u HECTaTHYECKUE 01.12.2025 | https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
62 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
o rpaduky mnpoiecca Ha pV- 01.12.2025 | https://m.edsoo.ru/741d5738
auarpamme
Temnonepenaua kak crnoco0 N3MEHEHUS
63 BHyTpeHHeH sHepruun T/ cucremsr 6e3 bubmmorera [JOK
yiP P 02.12.2025 | https://m.edsoo.ru/3d734561
COBepILEHUs pabOThI
64 KonBekuus, TenaonpoBoJHOCTD, bu6mmoreka [JOK
U3JIy4yeHue 02.12.2025 | https://m.edsoo.ru/157b54cd
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KomnuectBo Temnotsl. TemmoéMKOCTh
Tena. Y IeabHas U MOJISIpHAst

bubmuoreka [JOK

65 TETUIOEMKOCTH BEIIECTBA. Y ICIbHAS 03.12.2025 | https://m.edsoo.ru/7ba67355
TEIUIOTA CTOPAHUS TOTLIMBA
66 Pacuér xonuuecTBa TEMIOTHI ITPU bubnuoreka [JOK
TerIonepeaue 08.12.2025 | https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 annabaTHOM TIpoIIEcCe. bubnuorexa [JOK
[epBErit 3aKOH TEPMOTUTHAMUKA 08.12.2025 | https://m.edsoo.ru/d8098824
KonuuecTBo TemioTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEW YHEPTUN brbmmorexa [OK
09.12.2025 | https://m.edsoo.ru/b047alcd
T/ cuctembl
BTopoii 3ak0H TepMOAMHAMUKH TSI
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh 09.12.2025 | https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
marurH. KIT] 10.12.2025 | https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3Haduenue KITJ. Iukn bu6mmoreka [JOK
Kapno 15.12.2025 | https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
2 Pemmerme s 15.12.2025 | https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
WCIIOJIb30BaHUSI TETUIOBBIX JBUTATEIICH. bubmuoreka [JOK
73 .
TenoBoe 3arpsi3HEHUE OKPYKAIOIIEH 16.12.2025 | https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 Pemerie saza 16.12.2025 | https://m.edsoo.ru/c8c70432
75 O06o0mIeHre U cucTeMaTr3amusa 3HaHUHA bubnuoreka [JOK
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o teme "Tepmoaunamuka. TerioBsie 17.12.2025 | https://m.edsoo.ru/28d62b3f
MaIIHbI"
KonTtposnsHas paboTa o teme
76 "TepmoauHamuka. TernaoBbie brbmmorexa LOK
P | ' 22.12.2025 | https://m.edsoo.ru/1b6e26c5
MAIITHHBI
[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
77 Hcnapenue u kurneHue. Y aenbHas bubmorexa HOK
P s 22.12.2025 | https://m.eds00.ru/6f8e6777
TeII0Ta MapooOpa3oBaHus
HacplmieHHbIe ¥ HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCHMOCTb IIOTHOCTH
Y JIaBJICHUS HACBIMEHHOTO TTapa OT
78 TEMIIEPaTypPhl, UX HE3aBUCUMOCTH OT bubmorexa [TOK
. ’ 23.12.2025 | https://m.edsoo.ru/f5c17d02
00BbEMa HACHIIIIEHHOTO TIapa.
3aBHCUMOCTB TEMITEPATYPhI KUTICHUS
OT JaBJICHHS B )KHJIKOCTH
79 Braxxnocts Bo3zmyxa. AGCOIIOTHAS U bubnuoreka [IOK
OTHOCHUTEIIbHAs BIAXKHOCTh 23.12.2025 | https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 P
CHICHHE 3311 24.12.2025 | https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u
81 amopdHbIe Tena. AHU30TPOIIHS bubmmorexa [TOK
P ] P 29.12.2025 | https://m.edsoo.ru/20a88a03
CBOWCTB KPHCTAJLJIOB
[TnaBneHue U KpUCTAILTH3AIIHSL.
82 VY enpHas TenaoTa MaBJICHUS bubmorexa HOK
A ' 29.12.2025 | https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopManuu TBEPIOTO Tena.
83 lilaiﬂljkeHlll/Ie u cmlzfrllxle Cnsur. Moaynb bubmorexa HOK
VAR VO 30.12.2025 | https://m.edsoo.ru/dalaabl0

IOwnra. [Ipenen ynpyrux negopmanuii
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TermoBoe paclimpeHue KUIKOCTEN U

bubmuoreka [JOK

84 TBCPABIX Tueﬂ' AHIapMOHH3M TEILIOBbIX 30.12.2025 | https://m.edsoo.ru/7ba5edf2
KoJIeOaHUI YacTHUIl BEIIECTBA

85 [IpeobpazoBanue sHeprun B (ha3zoBBIX bubmmoreka [IOK
nepexoax 12.01.2026 | https://m.edso00.ru/97a0672f

bubmmoreka [{OK

86 YpaBHetie TEMIoBoro banasica 12.01.2026 | https://m.edsoo.ru/ab1521fb

bubmmoreka [IOK

87 Pemmenme sz 13.01.2026 | https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTsKEHUE.

88 Kanunnspueie sapnenus. Jlapienue noa bu6moreka [IOK
HCKPUBJICHHOM MMOBEPXHOCTHIO 13.01.2026 | https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06001eHre 1 cucTeMaTu3alus 3HaHu|

89 1o Teme "ArperatHbie COCTOSIHHS bubmorexa IOK

14.01.2026 | https://m.edsoo.ru/0b52575¢c
BeniectBa. ®azoBbie epexoap”
KonTtponsHas padoTa o teme
90 "ArperatHple COCTOSIHHS BEIICCTBA. Eubmorexa HOK
19.01.2026 | https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoabl"
DnexTpusaius Teq U e€ mposBICHUSL.

o1 Dnekrpuyeckui 3apsia. [[Ba Buna bubnunoreka [JOK
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH, 19.01.2026 | https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYIPOBOJHUKI
DJIeMEHTapHbIN ANEKTPUUECKUI 3apsijl.

92 3aKoH COXI];aHeHI/I}I BHSKTpI/I‘{eCKOFz " Bu6mmorexa LIOK

20.01.2026 | https://m.edsoo.ru/f49afd24
3apsiaa

93 B3aumonericteue 3apsinoB. Todeunsie bubnuoreka [IOK
3apsansbl. 3akoH Kynona 20.01.2026 | https://m.edsoo.ru/445b7746
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bubmuoreka [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
21.01.2026 https://m.edsoo.ru/08fc19bc

95 Dnektpuyeckoe nose. Ero neiictBue Ha bubnuorexa [JOK
IIEKTPUUECKUE 3aPS/IbI 26.01.2026 | https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIA.

96 [IpoOnelif 3apsn. Jlunuu bubnuorexa [JOK
HaANPSHKEHHOCTH DIIEKTPUIECKOTO TIOJISL. 26.01.2026 | https://m.edsoo.ru/3dac6957
OHOPOIHOE AIEKTPUIECKOE TI0JIe
IloTenmmmansrHOCTE

97 AMEKTPOCTATUUECKOTO MOJsi. PasHOCTH bubamorexa [JOK

P ’ 27.01.2026 | https://m.edso0.ru/80021447
MTOTCHIIMAJIOB M HAIIPSDKCHUE
[TorenumansHast 3HEPTUs 3apsaa B
98 JJIEKT Ij)CTaTI/I‘IeCKOI\l/:I) noJie l;_[(J)ITeH nain bubnmorexa [JOK
P ] t 27.01.2026 | https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO MO
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt bubamorera LOK
P B 8 28.01.2026 | https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [TpunIUn cynepno3uiuu bubnuoreka [JOK
ANEKTPUYECKHUX MOJIEH 02.02.2026 | https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 P

CHICHHE sakad 02.02.2026 | https://m.edsoo.ru/5a582263

102 [Toste Toueuynoro 3apszaa. [lose bubnnoreka [JOK
PaBHOMEPHO 3apsKEHHOU chepbl 03.02.2026 | https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO

103 00Bsémy mmrapa. [lone paBHOMEpPHO bubmmorexa [TOK

y 13 i P N P 03.02.2026 | https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM TII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
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noJie. YCJIOBUE PaBHOBECHS 3apsI0B 04.02.2026 | https://m.edsoo.ru/32405eab
105 JIMBIEKTPUKHU U MOIYIPOBOAHUKH B bubmuorexa [IOK
AIIEKTPOCTATUYECKOM TI0JIE 09.02.2026 | https://m.edsoo.ru/060ebab5
105 | onstmcmrops. Sroripetmoon BuGmiorets LIOK
09.02.2026 | https://m.edsoo.ru/845b4f73
IJIOCKOTO KOHACHCATOPA
107 [TapannensHOE coeMHEHUE bubnuoreka [JOK
KOHJICHCAaTOPOB 10.02.2026 | https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJICHCAaTOPOB 10.02.2026 | https://m.edsoo.ru/1€992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa bubnmorexa [JOK
11.02.2026 | https://m.edsoo0.ru/73a34f18
bu6moreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
16.02.2026 httzs://m.edsoo.ru/27434040
111 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B bubmuorexa [JOK
OJTHOPOJTHOM DJICKTPUUECKOM TI0JIe 16.02.2026 | https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 17.02.2026
113 O06o001eHNEe B CHCTEMAaTH3alKs 3HAHUI bubnuorexa [JOK
1o Teme "Dnekrpuueckoe nojue" 17.02.2026 | https://m.edsoo.ru/5752603f
114 KonTtponbHas paboTa o teme bubnunoreka [JOK
"Onexrpuueckoe noie" 18.02.2026 | https://m.edsoo.ru/cefe90e9
Cuina toka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYLIECTBOBAHUS MIOCTOSIHHOTO bubmiorexa LIOK
24.02.2026 | https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsbxenue u 3/1C 94.02.2026 Et?iﬂir?:;ifﬁ}é 8304115
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3axon Oma Juid yyacTKa LEenu.

bubmuoreka [JOK

117 DIEKTPUYECKOE COMTPOTUBIICHUE 25.02.2026 | https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COTIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €ro bubnuorexa [JOK
JUTMHBI U TIJIOMIAU TIOTIEPEYHOTO 25.02.2026 | https://m.edsoo.ru/95fcdf51
CCUCHUS
119 VY enpHO€ CONPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3amau 26.02.2026 | https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapauieIbHOE, bubmmoreka [{OK
120
CMEIIAaHHOE COCMHECHHE TTPOBOIHUKOB 02.03.2026 | https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX bubnnorexa [JOK
neneii. [IpaBmma Kupxroga 02.03.2026 | https://m.edsoo.ru/1794cf37
bu6moreka [IOK
122 Pemterme saza 03.03.2026 | https://m.edsoo.ru/3881b469
123 PaboTa anekTpuueckoro Toka. 3akoH bubnuoreka [IOK
Jxoyms —Jlenna 03.03.2026 | https://m.edsoo.ru/a3605c5c¢c
bu6mmoreka [JOK
124 Pemterme saza 04.03.2026 | https://m.edso0.ru/6761bf0f
MONTHOCTH JEKTPUIECKOTO TOKA.
125 TennoBas MOIITHOCTh, BhIEIIEMas Ha Eubmrorexa HOK
09.03.2026 | https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
126 Pemterite a7 09.03.2026 | https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONIPOTUBIICHHE bubnuoreka [IOK
HCTOYHHKA TOKa 10.03.2026 | https://m.edsoo.ru/72d453af
128 3akon OMa A5 IOJTHOM (3aMKHYTOM) bubmuoreka [JOK
ANEKTPUYECKOM 1enu 10.03.2026 | https://m.edsoo.ru/221f40fb
129 Pemienne 3amau bu6mmoreka [JOK
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11.03.2026 | https://m.edso0.ru/35800679
bubmuoreka [JOK
1 M
30 OTUIOCTD HCTORHIKA TOKA 16.03.2026 | https://m.edsoo.ru/a0ae51d8
bubmmoreka [{OK
131 K
3 OPOTKOE 3aMbliaiue 16.03.2026 | https://m.edsoo.ru/546f5632
132 KonneHcarop B 11enu nNoCTOSHHOTO bubnnorexa [JOK
TOKa 17.03.2026 | https://m.edsoo.ru/35368f3e
bubmmoreka [{OK
1 P
33 CHICHHE 3a]1ad 17.03.2026 | https://m.edsoo.ru/4410cef0
134 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6moreka [IOK
AEKTPUICCKHUI TOK" 18.03.2026 | https://m.edsoo.ru/a7340a29
135 Pemenue 3agaq nmo teMme "IlocToSTHHBIN bu6moreka [IOK
ANEKTPUYECKHI TOK" 23.03.2026 | https://m.edsoo.ru/744261b8
136 Pemenne 3agau mo tTeme "IlocTosIHHBIN bubmuorexa [JOK
ANEKTPUIECKUH TOK" 23.03.2026 | https://m.edsoo.ru/eb5d4687
O00011IeH1E U CUCTEMATHU3ALIMS 3HAHUN
137 110 Teme "[1oCTOSITHHBIN dIIEKTPUUYECKUI bubmmorexa [OK
- P 24.03.2026 | https://m.edsoo.ru/bfd7a050
138 KonTtponpHas padoTa o treme bubnuoreka [JOK
"[TocTOSAHHBIN 3JIEKTPUUECKHI TOK" 24.03.2026 | https://m.edsoo.ru/1885ddf1
DeKTpruYecKas MPOBOIUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUUYECKUN bubmnorexa [IOK
p H ’ p 25.03.2026 | https://m.edsoo.ru/da794295
TOK B MeTa/lIaX. CBEpXIIPOBOAMMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
140 acIuIaBax dJIEKTPOJUTOB. 3aKOHEI bubmnorexa [IOK
p p ’ 06.04.2026 | https://m.edsoo.ru/4b423491
Ddapanest 115 SIEKTPOIU3A
N bubmuoreka [JOK
141 B!
DIKTpHUICCKHH TOK B rasax. [lnasma 06.04.2026 | https://m.edsoo.ru/92d92f76
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142 DIEKTPUYECKUN TOK B BAKyyMe. bubnmoreka [JOK
Bakyymabie mpuOopbl 07.04.2026 | https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKUM TOK B bubnuorexa [JOK
MOJTYIIPOBOTHUKAX 07.04.2026 | https://m.edsoo.ru/ab61c660
bubmmoreka [{OK
144 ToaynpoBoHHKoBEIe NIpHOOpe! 08.04.2026 | https://m.eds00.ru/83622200
@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUSI
B IIETIH MIOCTOSIHHOTO TOKA P MIOMOIITN
aHAJIOTOBBIX U IIU(PPOBBIX
145 MU3MEpUTENbHBIX TPHUOOPOB" UK bubamorexa [JOK
. 13.04.2026 | https://m.edsoo.ru/5643ea56
"3HaKoMCTBO ¢ I POBOIL
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"
DU3NYECKUH TPAKTUKYM 10 TEME
146 "N3yyeHrne HepaBHOMEPHOTO JIBUKEHHUS bubnuoreka [IOK
C TENBIO OTIPEICTICHUS MTHOBEHHOM 13.04.2026 | https://m.edsoo.ru/f6292f5f
ckopocth"
DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus pu
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
147 JIIBUKEHUH 110 HAKJIOHHOM II0CKOCTH" Bubmorexa OK
14.04.2026 | https://m.edsoo.ru/6960b6ef
win "HccnenoBanue 3aBUCUIMOCTH ITyTH
OT BpEMEHH MPU PaBHOYCKOPECHHOM
NIBHKEHUH"
DU3NYECKU TPAKTUKYM I10 TEME
148 "N3mepenue yclz)KopeHIZ;lIvI cBOOOTHOTO Bu6mmorexa LIOK
14.04.2026 | https://m.edsoo.ru/d1ea2402

najgeHus" win "U3ydenue qBuKeHus
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Tela, OPOIIEHHOTO TOPU30HTAIBHO"

149

®u3N4EeCKUi IPAKTUKYM I10 TEME
"N3ydyeHue qBUKEHUS Teja 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
ckopocThio" unu "HecnenoBanue
3aBHCUMOCTH I1epHoAa 0OpaleHus
KOHHUYECKOTO MasATHHUKA OT €ro
napameTpos"

15.04.2026

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

150

@uU3NYECKU IPAKTUKYM I10 TEME
"N3MmepeHune paBHOICUCTBYIOIIEN CHIIBI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mnockocTu" nim "IIpoBepka runoressl
0 HE3aBUCUMOCTHU BPEMEHHU JBUKECHUS
OpycKa 110 HaKJIOHHOM IIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MacChl"

20.04.2026

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

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIPYrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3NHOBOM 00pasIie, OT UX
nedopmaruu" wim "M3ydeHue
JIBUKEHHS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUil
0J10K"

20.04.2026

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

152

®usnyeckuii MPakTUKYM 10 TeMe
"N3mepenne kodppuiueHTa TpeHus 1o
BEJIMYUHE YIII0BOro KOd(pPHUIIMEeHTa
3aBucumoctu Frp(N)" nmm
"HccnenoBanue IBUXKEHUS OpycKa 1o
HAKJIOHHOM ITIOCKOCTH € TIEpEMEHHBIM

21.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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KOA(pPHUIUEHTOM TpeHHs " HIn
"U3yueHue NBUKEHUS rpy3a Ha Baly C
TpeHuem"

153

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HNccnenoBanue ycioBHi paBHOBECHS
TBEPAOIO Tela, UMEIOIIET0 OCh
Bpamenus" wim "KoHncrpyupoBanue
KPOHIUTEHHOB U pacy€T CUII
ynpyrocta" uin "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TeENa,
HMMEIOIIETO TUI0Maab Ornops!"

21.04.2026

bubmmoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

®u3NYeCcKUil IPAKTUKYM IO TEME
"N3mepenune uMIryibca Tena mno
TOopMO3HOMY IyTu" unu "U3mepenue
CWJIBI TATH, CKOPOCTH MOJEIIH
AIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITYJIbCA IPU YIPYIOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM YHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

22.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

duznueckuit IMPAKTUKYM I10 TEMC

"N3ydyeHne u30TepMHUECKOro mpolecca

(peKOMeHJ0BaHO HCIOIb30BaHHE
uudpooii Jabopatopun)" win

"N3y4yeHne U30X0pHOTo Inpouecca’ Uiu
"N3yuenune n3ob6apHoro npouecca' min

27.04.2026

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



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

"[IpoBepka ypaBHEHUs COCTOSIHUA"

156

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"U3mepenue ynenbHO#M TeroémMkocTu"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WM
"HccnenoBanue aanadaTHOTO
niporiecca" unu "M3yuenue
B3aMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSA U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

27.04.2026

bubmmoreka [{OK
https://m.edsoo.ru/2f2faa6l

157

®u3NYeCcKUil IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapeHUs KUAKOCTEN" Wi
"N3mepeHue yaeabHON TEMIOThI
miaBsieHus apaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX MApPOB' WU
"U3mepenune abCOMOTHON BIAXXHOCTH
BO3/1yXa U OLIEHKAa MaccChl [1apoB B
nomMenieHuu". smepenue

ko3 duimenTa moBEpXHOCTHOTO
HATSKEHUS

28.04.2026

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

158

dusnueckuil MpakTUKYM 10 TeEMe
"HaGnroneHnue npeBpaiieHus SHepruu
3apsHDKEHHOTO KOHJIEHCATOPa B SHEPrUI0
W3JIy4eHHs] CBETOAMO1a" WK
"N3y4yeHne NpoTeKaHNs TOKA B LIETH,
coJiepkalieil KoHaeHcarop" wim
"PacrnipenienieHne pa3HOCTH
MOTEHIMAJIOB (HANpPSHKEHUS ) IpU

28.04.2026

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



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

MOCJIEJ0BAaTEIbHOM COEANHEHUN
KOHJIEeHCaTopoB"

159

PuU3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU
"N3mepenue yaenpHoro
CONPOTUBIICHUS IPOBOJHUKOB'" WK
"NccnenoBanue 3aBUCUMOCTH CHITBI
TOKa OT HAIPSDKEHUS JJIs JIaMITbI
HakaauBaHus"

29.04.2026

bubmmoreka [{OK
https://m.edsoo.ru/2b179d98

160

®u3NYeCcKUil IPAKTUKYM IO TEME
"Habmnronenune anextponusa" uim
"NU3mepenue 3apsiia 0JHOBAIEHTHOTO
noHa" wiu "HccnenoBanue
3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATyphl' WIN
"CHATHE BOJBT-aMIEPHOMN
XapaKTepUCTUKH Aroaa"

04.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

161

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3allus 3HaHUi 110 Teme
"Kunematuka". Kpamkoe onucanue
npouszsoocmea "O/[K Ky3ueyos"

04.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

162

PesepBuslit ypok. O600mIeHE U
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"Jlmnamuka"

05.05.2026

bubmuoreka [JOK
https://m.edso0.ru/3149956b

163

PesepBHriit ypok. O600IeHE U
cucTeMaTH3alys 3HaHUH 1o Teme
"Craruka TBEpAoro rena"

05.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/0f9752ac

164

PesepBHriit ypok. O6001IeHE U

bu6mmoreka [JOK



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

CHCTEMAaTH3alMs 3HAHHI 10 TEME 06.05.2026 | https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXPAHEHHUS B MEXaHUKE"
PesepBHeIii ypok. O600IICHNE 1
165 CHCTEMaTH3alMs 3HAHUH 10 TeME 1 bubmmoreka [{OK
"OCHOBBI MOJICKYJISIPHOKUHETUUECKOM 11.05.2026 | https://m.edsoo.ru/de148976
teopun"
Pesepsubiit ypok. O60011eHIE 1
166 CHCTEeMaTH3allus 3HaHUH 110 TeMe 1 bu6mmoreka [IOK
"TepmonmHamuka. TeroBbie 11.05.2026 | https://m.edsoo.ru/Obcc77cl
MaITuHBI"
Peseprubrit ypok. O6001IeHNE 1
167 CHCTEMAaTH3alMsI 3HAHUH 10 TeME 1 bu6moreka [IOK
"ArperaTHble COCTOSHHSI BEIIECTBA. 12.05.2026 | https://m.edsoo.ru/59ca5c91
®dazoBbIe Iepexoab"
Peseprubrit ypok. O6001eHNE 1
168 CI/ICTIe)MaTI/I?)Zp us 3HaHPII>I'IH 0 TeMe 1 bubmorexa OK
" B " 12.05.2026 | https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PeseprubIit ypok. O6001IeHNE 1
169 CI/ICTI;MaTI/ISZp us 3HaHPII>I'III 0 TeMe 1 bubmorexa HOK
" Lv[ . 13.05.2026 | https://m.edsoo.ru/3cae6dal
ITocTOSIHHBIN AJTEKTPUUECKHI TOK
PeseprubIit ypok. O6001IeHNE 1
170 CI/ICTI;MaTI/ISE}IIp us 3HaHPII>I'IH 0 TeMe 1 bubmmorexa [IOK
" B " 18.05.2026 | https://m.edsoo.ru/cc7681d4
Toxu B pa3IMyHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
BzaumoelicTBrEe MOCTOSHHBIX
1 MarHUTOB U MPOBOJHUKOB C TOKOM 1 bubmmorera [JOK
POBOA ’ 03.09.2025 | https://m.eds0o.ru/487a8593
MarunutHoe nojie. ['unoreza Ammepa
BekTop MarauTHOM HMH HH.
2 [Tpun pI/Il'I CYIIEPIIO3H SZK l\illaFHI/ITHBIX 1 bubmorera [JOK
p UH yrep H . 03.09.2025 | https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHUTHOM MHTYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C
3 TokOM. OmbIT OpcTena. Quzuueckue 1 bubnmorexa [JOK
' peTels. 04.09.2025 | https://m.edso0.ru/d35d5262
npogheccuu
4 Cuna Amriepa, €€ HanpaBJICHUE U 1 bubnuoreka [IOK
MO/TyJTh 04.09.2025 | https://m.edsoo.ru/26d9c5ha
bu6mmoreka [IOK
5 P 1
cHieHHe saaad 05.09.2025 | https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEPUTENbHBIE PUOOPHI 10.09.2025 | https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsyKEHHON 1 bubmuoreka [JOK
4acTUIIBI B OJHOPOJHOM MarHuTHOM 10.09.2025 | https://m.edsoo.ru/c97afaal
noJje
8 Pemenue 3amau 1 bubmorexa HOK
A 11.09.2025 | https://m.edsoo.ru/504e98c7
9 Pa6ora cunsl Jlopenna 1 bubnuorexa [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

11.09.2025 | https://m.edsoo.ru/d518bedb
bubmuoreka [JOK
1 P
0 CHICHHE saad 12.09.2025 |  https://m.eds00.ru/93617hd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTky, napa- u bubmmorera [JOK
bP > 1ap 17.09.2025 |  https://m.eds00.ru/30ff0608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 ¢deppomaruetukos. [Ipumenenne bubnrorexa LIOK
PP P 17.09.2025 | https://m.edsoo.ru/0b58190a
(heppoMarHeTMKoB
13 Pemienne 3ama4 mo reme "MarautHoe bu6moreka [IOK
nose" 18.09.2025 | https://m.edso0o.ru/5b55¢307
14 Pemenne 3agay o reme "MarautHoe bu6moreka [IOK
moJie” 18.09.2025 | https://m.edsoo.ru/41c4ae8a
SIBrIeHME ANEKTPOMArHUTHOM
15 WH nu. [ToTok BekTopa bubmorexa IOK
AYRH N p 19.09.2025 | https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [JOK
16 SAC munykun 24.09.2025 | https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIUH bubmuoreka [JOK
Ddapanes 24.09.2025 | https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noie. Toku bubnnoreka [JOK
dyko 25.09.2025 | https://m.edsoo.ru/15abe140
19 OJIC uHAYKINUH B ABMOKYIIUXCS bubnnoreka [JOK
MPOBOJHUKAX 25.09.2025 | https://m.edso0.ru/0235cc02
bu6mmoreka [JOK
20 Pemterite saza 26.09.2025 | https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 llpapio Jletiia 01.10.2025 | https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

NupyktuBHOCTB. Karymka

bubmuoreka [JOK

22
HMHAYKTHBHOCTH B LIETH TOCTOARHOTO 01.10.2025 | https://m.edsoo.ru/621eae9d
TOKa
93 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOUWHTYKIIUU 02.10.2025 | https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe 02.10.2025 | https://m.edsoo.ru/b3cOad11
bubmmoreka [IOK
2 P
> CHICHHE 3a]1ad 03.10.2025 | https://m.edsoo.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubmuorexa [JOK
3HaHUH 1Mo TeMe "DNeKTpoIuHaMuKa" 08.10.2025 | https://m.edso00.ru/76484025
97 KounTponbHas pabota o teme bubnuoreka [IOK
"DnexTpoauHamMuKa" 08.10.2025 | https://m.edsoo.ru/8ae09h98
KoneobarensHas cucrema. CBoOOIHBIE
28 KkosieOanus. "'apmoHnuyeckue bubmmorexa [OK
AP 09.10.2025 | https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe u TMHAMHUYECKOE bubnuoreka [JOK
OIMCAaHUE KOJIEOATENLHBIX ABUKEHUN 09.10.2025 | https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onvcanue. BoiBoa
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOJICOaHUH U3 UX bubmmorexa [IOK
p 10.10.2025 | https://m.edsoo0.ru/e3c99692
SHEPTreTHUYECKOT0 ¥ KHWHEMaTHYECKOTO
OITHMCAaHUS
. bubmuoreka [JOK
31 Am 0
MIMTYa 1 (asa konebanmii 15.10.2025 | https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacToTa KoJIeOaHUIA.
32 Ilepron ManbIx CBOOOIHBIX bubmmorexa [IOK
pHon a 15.10.2025 | https://m.edsoo.ru/e0399319

KoJIeOaHUI MaTeMaTHYeCKOro



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
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https://m.edsoo.ru/e0399319

MasiTHHKa. [lepron cBOGOJHBIX
KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaroimue KojaeoaHusl. bubmmoreka [JOK
Brnyxnennsie konebanus. Pezonanc 16.10.2025 | https://m.edsoo.ru/72e93d09
bubmmoreka [{OK
4 AB
3 ToKoeOaH 16.10.2025 | https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
17.10.2025 https://m.edso0.ru/756123c5
VYpok-koH(pepeHus "Mexannueckue
36 Kfne6aHH;b BpM HLIKaJILHLIX bubmorexa IOK
3’3 22.10.2025 | https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHMi 1o TeMe "MexaHnyeckue bubnmorexa [JOK
" 22.10.2025 | https://m.edsoo.ru/eb84182f
KojeOaHus
38 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
KonebaTenpHbIi KOHTYD 23.10.2025 | https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b
39 aMIUTMTY/IbI 3apsiia KOHJEHCATOpa ¢ bubnuoreka [JOK
aMILTUTYION CUJIBI TOKA B 23.10.2025 | https://m.edsoo.ru/093f9afl
KoJe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUU B bubnnoreka [JOK
ujeanbHOM KoJieOaTeIbHOM KOHTYpe 24.10.2025 | https://m.edsoo.ru/d1e2d543
3aryxaroiue 3eKTPOMarHuTHbIE
41 KOH}e/)éaHII;Sl[ Boin peHHBIe bubmmorexa [JOK
' T 29.10.2025 | https://m.edsoo.ru/5e668619
ANIEKTPOMArHUTHBIE KOJIeOaHUs
Ilepemennsiii Tok. Pesucrop n bubnuoreka [IOK
42
KOHJICHCATOP B II€NU IEPEMEHHOTO 29.10.2025 | https://m.edsoo.ru/84836152



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
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TOKa

43 Karyiika HHIyKTUBHOCTH B LIENIU bubmuorexa [IOK
MEPEMEHHOTO TOKa 30.10.2025 | https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOM 1enn bubnuorexa [JOK
MEPEMEHHOTO TOKa 30.10.2025 | https://m.edsoo.ru/8bae38e6
Moimnoc €pPEMEHHOI'0 TOKA.
45 AMEII;T TBHl:)epHMe;ZITII; . Kee bubnmorexa LHOK
s A yrom 31.10.2025 | https://m.edsoo.ru/lcac6cic
3HAYCHUEC CUJIBI TOKA U HaHpH)KCHI/IH
46 Pe3oHaHC B DIIEKTPUYECKON LIENH bubnmorexa LHOK
p t 12.11.2025 |  https://m.eds00.ru/087506df
bu6moreka [IOK
47 P
CHICHHe sa1at 12.11.2025 | https://m.edsoo.ru/al16836a4
Unean i Tpa"nchopmaTop.
48 Hﬂomzzblfﬂjg Irﬁlle(be pzll\flaTHp bubmmorexa [OK
p a » TTEpeiL . 13.11.2025 | https://m.edsoo.ru/f97418ae
MOTPEOJICHNE DIIEKTPUICCKOW SHEPTHH
DKOJIOTUYECKUE PUCKU NTPU
OM3BOJICTBE IEKTPOIHE .
49 EpnlzTB i IISHOJJIIL:OT;)aHI/}IIH P bubmmorexa [TOK
YIRTYP . 13.11.2025 | https://m.edsoo.ru/a6f74d93
JJIEKTPOIHEPTHH B MMOBCEAHEBHOM
KU3HUA
bubmuoreka [JOK
50 P
CHICHHE 3a/aT 14.11.2025 | https://m.edsoo.ru/ee6677¢ed
bubmuoreka [JOK
51 P
CHICHHE 3a/aT 19.11.2025 | https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALIMS
52 3HAHUHU 110 TeMe "DIEKTPOMarHUTHEIE Bubmiorexa OK
" P 19.11.2025 | https://m.edsoo.ru/401024a9
KOJIcOaHus
53 MexaHWYeCKHE BOJIHBI. bu6mmoreka [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
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XapaKkTepUCTUKU MEXaHUYCCKUX BOJIH 20.11.2025 | https://m.edsoo.ru/a58e109f
o4 CBoiicTBa MEXaHHMYECKUX BOJIH bubmmorexa [JOK
20.11.2025 | https://m.edsoo.ru/d9ae1000
bubmmoreka [{OK
55 3ByK. X
BYI. AApAITEPHCTHI SByia 21.11.2025 | https://m.eds00.ru/138b6f09
56 Wndpa3syk u ynaptpassyk. lllymosoe bubnnorexa [JOK
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl 26.11.2025 | https://m.edsoo.ru/7380038f
bubmmoreka [{OK
7 P
> CHICHHE Sa1ad 26.11.2025 | https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJIHBI. bubmuorexa [JOK
N3nyuenue >meKTpOMarHUTHBIX BOJH 27.11.2025 | https://m.edsoo.ru/714e5db1
59 DHEpPrus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBoi#ICTBa DJIEKTPOMArHUTHBIX BOJTH 27.11.2025 | https://m.edsoo.ru/d01b818c
[Ikana 37eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue 3MeKTpOMarHUTHBIX Bubmmorexa [JOK
P p 28.11.2025 | https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBsI3U U
61 TeleBuaAeHUs. Pagnomokammsi. bubnuorexa [JOK
DIIEeKTPOMarHuTHOE 3arps3HEHUE 03.12.2025 | https://m.edsoo.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponbHas padoTa o teme bubnnoreka [JOK
"Konebanus u BoaHBI" 03.12.2025 | https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
paclpoCcTpaHEeHus CBETa 04.12.2025 | https://m.edsoo.ru/f9566406
Pemenue 3a1ay Ha MpUMEeHEeHHE
64 3aKOHa MPSIMOJIMHEWHOTO brbmmorexa [JOK
P 04.12.2025 | https://m.edsoo.ru/ea32d455
pacmpoCcTpaHeHus CBETa
65 Ortpaxenue cserta. [1nockoe 3epkaio. bubnuoreka [IOK
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Cdepuuaeckoe 3epkaino 05.12.2025 | https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEJILHBII IT0Ka3aTelb
66 npenowienus. [loaHoe BHyTpeHHEE bubnmorexa LOK
p ’ . yIp 10.12.2025 | https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHbIi yron
MTOJIHOTO BHYTPEHHETO OTPaXKEHUS
Pemenue 3aga4u Ha npuMEeHEHUE
67 3aKOHOB OTPAXKEHUS U MPEIOMIICHUS brbmmorexa [OK
10.12.2025 | https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepcust
68 cBera. CI0XHBII cocTaB 0eJIoro bubmorexa LOK
) 11.12.2025 | https://m.edsoo.ru/d8elc3be
ceeta. [{Ber
69 JIunzel. DOKyCcHOE pacCTOSIHUE U bubmuorexa [JOK
ONTHYECKAas CHJia JIMH3BI 11.12.2025 | https://m.edso0.ru/60441359
70 [TocTpoenne n3o0pakeHUH B TMH3AX U bubnuoreka [IOK
HUX CHUCTEMaX. YBeJIMUEeHHE JINH3EI 12.12.2025 | https://m.edsoo.ru/bb53b1d5
Pemenne 3a1a4 Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C Eubmorexa HOK
P ’ yi 17.12.2025 | https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucremMa Eubmorexa HOK
17.12.2025 | https://m.edsoo.ru/ecd480a2
P T
73 neilhile{:;;si[:: re(f);Ie[:H;IquKoﬁ bubmnorexa [IOK
P P 18.12.2025 | https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocThb CBETa U METOBI €€ bubnuoreka [JOK
U3MEpPEHUs 18.12.2025 | https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens ceera 19.12.2025 | https://m.edsoo.ru/lel6cc6e
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bubmuoreka [JOK

7 41
6 HTepepeni caera 24.12.2025 | https://m.edsoo.ru/5fc0c638
KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
77 HaOJIO/ICHUST MAKCUMYMOB U bubmorexa LHOK
g m 24.12.2025 | https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
7 P
8 CHieHHe saat 25.12.2025 | https://m.edsoo.ru/3061de2b
bubmmoreka [IOK
7 I1
o PHMCHCHHE HHTCp{epeHIIHH 25.12.2025 | https://m.edsoo.ru/668edbc8
bu6moreka [IOK
80 Jlucpparuns ceeta 26.12.2025 | https://m.edsoo.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJFO/IEHUS TIIaBHBIX MAaKCHMYMOB 14.01.2026 | https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Pemterme saza 14.01.2026 | https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera 15.01.2026 | https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Pemterme saza 15.01.2026 | https://m.edso0o.ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IIPUPO/IC bubmorexa HOK
PHpo 16.01.2026 | https://m.edsoo.ru/0b36363d
86 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HaHui mo teme "OnTuka" 21.01.2026 | https://m.edsoo.ru/8a14748b
87 KonTtponbHas padoTa o teme bubnnoreka [JOK
«OnTuka» 21.01.2026 | https://m.edsoo.ru/82315dd4
r
88 Kijf;]f{jc?z)l;?;:fx;f; 3aKoHBI bubmorexa HOK
’ 22.01.2026 | https://m.edsoo.ru/c9bd77ch

QJICKTPOJAUHAMUKU U TPUHIHAIL
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OTHOCUTCIIBHOCTHU

ITocTynatel cienuanbHON TEOPUU

bubmuoreka [JOK

89 OTHOCHTEIIEHOCTH 22.01.2026 | https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus Jlopenua.

90 YcnoBue NpUuYMHHOCTH. bubnuorexa [JOK
OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH. 23.01.2026 | https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHre
JUTAHBI

o1 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM bubmuorexa [JOK
YaCTHUIBI 28.01.2026 | https://m.edsoo.ru/853a64fc
CBs13b MacChl € SHEPTHEN U

92 HUMITYJIECOM PEISTUBUCTCKOM Bubnuorexa LTOK

28.01.2026 | https://m.edsoo.ru/b6258ffa
YacTULIbI. DHEPrusl MOKOs
93 PaBHOBecHOE TETUIOBOE M3TyUEHUE Bubnmorexa [JOK
29.01.2026 | https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK

o4 Jaxon cuemerit Buna 29.01.2026 | https://m.edsoo.ru/1c5ff752

95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
®DoToHBI 30.01.2026 | https://m.edsoo.ru/a5ffa218

bubmuoreka [JOK

% DHEPIHs i HMIYIILC pOTOHA 04.02.2026 | https://m.edsoo.ru/7fh307ec

97 ®otoaddext. OnbiThl A. T bubnunoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa 04.02.2026 | https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEIHA 17151

98 ¢dororpdekra. "Kpacnas rpanuna” Bu6mmorexa LIOK

05.02.2026 | https://m.edsoo.ru/01ef4556
¢dororddexra

99 Hasnenue ceeta. OnbiTel [1. H. bubnuoreka [JOK
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JleGenena 05.02.2026 | https://m.edsoo.ru/64b4f966
. bubnmoreka [JOK
1 B
00 O:THOBIC CBOMCTRA HACTHIL 06.02.2026 | https://m.edsoo.ru/f59cfcec
Boansl ne bpoiinsg. JUirHa BOJIHEL e
101 b ofms[ZI[/I aI;Me Bl §6J1acm ! bubnmorexa [TOK
p pasMep . 11.02.2026 | https://m.edsoo.ru/5df8bafl
JIOKATM3AIUH JIBHXKYIICHCS YaCTHIIBI
102 KopryckynsapHO-BOJIHOBON AyalInu3M bubmorexa HOK
PHyCKYIp oy 11.02.2026 | https://m.edsoo.ru/8ccab62a
103 Judpakuust 37€eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax 12.02.2026 | https://m.edsoo.ru/30dbal8c
Crnennduka usmepeHuii B
104 mukpomMupe. COOTHOIIEHUS bubmmorexa [OK
POMHP oo 12.02.2026 | https://m.edsoo.ru/65783dec
Heonpenenénnocrei [ elizenbepra
bu6mmoreka [IOK
105 Pemenne rpagurieckux sanas 13.02.2026 | https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Petene pacuCTHeIX 3ana: 18.02.2026 | https://m.edsoo.ru/ee9b3182
KoHTposabsHas paboTta 1o Temam: Eu6 1OK
" " on i HOIMoTEKA
107 OCHOBHUCTO ’ K"OpHyCKyMpHO 18.02.2026 | https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJIu3M
OMBITHI 1O UCCIICAOBAHUIO CTPOCHUS
108 aroma. [limanerapHas moens aroMma bubmnorexa [IOK
: p A 19.02.2026 | https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hocrynaret bopa 19.02.2026 | https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnuoreka [JOK
SHEPTruM aToMa BOJOpoAa 20.02.2026 | https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
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M3JIy4eHHE CBETa 25.02.2026 | https://m.edsoo.ru/f945d85c
bubmuoreka [JOK
112 JI
aep 25.02.2026 | https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens snpa
113 I'eiizenOepra-MBanenko. 3apsa u bubmmoreka [IOK
MaccoBO€ YHCIIO sipa. M30TOIBL 26.02.2026 | https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKoH paJM0aKTUBHOTO pacmaja.
CBoiicTBa MOHU3U ero
114 U3JIVYEHUS BJ‘II/ISII—II)I/}I,;O . bubmorexa [IOK
i ' 26.02.2026 | https://m.edsoo.ru/aab98bef
PaJMOAaKTUBHOCTH HA KUBBIC
opranusmsl. [lozumerpus
DHeprus CBS3U HYKJIOHOB B s/pe.
SAnepubie cunbl. JledekT Macchl sapa.
S nepHnle peaknuu. AnepHrle
115 eHaIfTo BIpH :6neMIf ; aBJISIEMOTO bubmorexa LOK
P PRL- TP yip 27.02.2026 | https://m.edsoo.ru/ff1758d0
TEPMOSIJICPHOTO CHHTE3a.
DKOJIOTHYECKHE aCTIEKThI Pa3BUTHUS
SIIEPHOM PHEPTETUKU
MeTopl perucTpanuu u
HCCIIE0BaHUS DJIEMEHTAPHBIX YACTHII.
@OyHIaMeHTaIbHbIE B3aUMO/ICHCTBUSL.
116 Bapuonbl, ME30HEBI U JIEIITOHBI Bubmorexa OK
p ’ L 04.03.2026 | https://m.edsoo.ru/lac08a5h
[IpencraBnenue o CtangapTHON
Mo ienu. KBapk-rimrooHHas Moaelb
aJIpOHOB
dusuka 3a npeneaamu CTaHgapTHON
117 MOJENHN TéMpr;I MaTepusa U HTéf/IHa;I Bubmiorexa OK
FICITH. p 04.03.2026 | https://m.edsoo.ru/c026fd37

sHeprus. EnuHcTBO Qusnueckoi
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KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

118
3HaYeHne aCTPOHOMHHU 05.03.2026 | https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 00BSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuorexa [JOK
00BEKTOB. MeTO Il aCTPOHOMHYECKHX 05.03.2026 | https://m.edsoo.ru/39c44028
HCCIeIOBaHUH
CoBpeMeHHBIE ONITHYECKUE
120 TENECKOIBI, PATMOTEIECKOIIB bubnmorexa LOK
P ’ 06.03.2026 | https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bup 3Bé3maoro Heba. Co3Be3aus,
121 ' Iile 313;'13 bl, INTAHETEL, UX BJ:/I MO€ bubmmorexa [IOK
P AbL ’ g 11.03.2026 | https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Conneunas cucteMa. CoHIle.
122 ConHeyHast akTUBHOCTE. MICTOUHHK bubmmorexa [OK
o 11.03.2026 | https://m.edsoo.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepUCTUKH. J[marpamma bubmorera [JOK
| PaKcTep . P | 12.03.2026 | https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEN0BATEILHOCTH bubmnorexa [IOK
s a 12.03.2026 | https://m.edsoo.ru/b3ch766¢
Bnyrtpennee crpoenue 3BE31.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa 13.03.2026 | https://m.edsoo.ru/d09da494
M 3BE3J. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmiorexa LIOK
P ARIP 18.03.2026 | https://m.edsoo.ru/7cd10a0a

AApax rajlakTHUK
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Bcenennas. Paciuupenue BeeneHHOMN.

bubmuoreka [JOK
127 | 3axon Xabbxa. Teopus boabiworo 18.03.2026 https://m.edsoclj_.[ ru/3dbdfod?
B3pbIBA. PENMKTOBOE U3TydeHHE
128 MacmrabHast ctpykrypa Beenennoii. bubnuorexa [JOK
MeraranakTuka 19.03.2026 | https://m.edsoo.ru/ce234633
N bubnuorexa [JOK
129 Hepemhnbie MpodaeMBt acTpoHOMHH 19.03.2026 | https://m.edsoo.ru/d37d9ffe
@uU3NYECKU IPAKTUKYM I10 TEME
"MccnenoBanne MarHiTHOTO TOJIS
MOCTOSTHHBIX MarHUTOB'" MIIN
130 "UccnenoBanue CBOMCTB bu6moreka [IOK
(dheppoMarHeTHKOB" HITH 20.03.2026 | https://m.edsoo.ru/67361aef
"UccneqoBanue IeUCTBUS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"
DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepenue cuiibl Amrepa’ uinum
131 "N3ydyeHune 3aBUCUMOCTH CHJIbI bubnuoreka [JOK
Amriepa OT CHIIBI TOKA" UITH 25.03.2026 | https://m.edsoo.ru/fcae91e9
"OnpenesieHMe MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUs CHIIbl AMrepa"
Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBanue IBICHUI
132 AIEKTPOMArHUTHOW MHIYKIUU" WIIN 95.03.2026 https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIMU BUXPEBOTO
MarduTHOTO moJis"
Du3NYEeCKUM IPaKTUKYM I10 TEME
133 "I/IccneZLOBaHHep ;IBJIeHyI:/;II bubmmorexa [IOK
26.03.2026 | https://m.edsoo.ru/b8fh6391

camounnaykuuu" win "Coopka Moienu
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JIEKTPOMArHUTHOTO reHeparopa”

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX

bubmmoreka [{OK

134
KoJIe0aHUI HUTSHOTO U IPYKUHHOTO 26.03.2026 | https://m.edsoo.ru/5d159d35
MasiTHUKOB"
Pu3NYEeCKU IPAKTUKYM 110 TEME
135 "ITpeoOpa3oBaHne SHEPTUH B brbmmorexa [OK
beobp 1?, 27.03.2026 | https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
@uU3N4EeCKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes Mocie0BaTeNIbHO
136 coeTMHEHHBIC KOHICHCATOP, KaTYIIIK bubmorexa LOK
" ! » KaTyIIKy 08.04.2026 | https://m.edso00.ru/89dc2d90
u pezucrop” nimm "HMccnenoBanue
paboThl HCTOYHUKOB CBETA B LIETIH
MepEeMEHHOT0 TOKa"
DU3NYECKUH TPAKTUKYM 10 TEME
137 "N3ydyeHue napameTpoB 3ByKOBOM Bubmmorexa [IOK
i " P P e 08.04.2026 | https://m.edsoo.ru/b100661a
BOJIHBI
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
138 MIPEeIOMIJICHHUS CTeKIa" WK bubmmorexa [TOK
" P 09.04.2026 | https://m.edsoo.ru/42569eal
[Tonmydenue n3o0paxeHus B cUCTEMeE
13 TUIOCKOTO 3€pKajia v JIMH3bI"
Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue 3aBUCUMOCTH
139 (OKYCHOTO PacCTOSIHUS OT BEILECTBA bubnuoreka [IOK
(Ha mpuMepe KUJKUX JIUH3)" WK 09.04.2026 | https://m.edsoo.ru/b879fb3f

"N3MepeHne GOKyCHOTO pacCTOSTHHS
pacceuBaroIIMX JIUH3"
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140

PuU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
uHTepPEPEHINH U TOJSIPU3AIIH
cBeta"

10.04.2026

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

141

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITYJIbCca U SHEPTUU
PENATUBUCTCKUX YacTUll (110
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"

15.04.2026

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

142

®u3N4eCKUil IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccrenoBanne 3aBUCUMOCTH
CUJIBI TOKA YEPE3 CBETOJAUO] OT
HanpsHKeHus"

15.04.2026

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBanue cnekTpa
Pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPEeHHE MOCTOsIHHON Prundepra"

16.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(oHa ¢ ucnosib30BaHUEM J03uMeTpa’
win "M3yuenue norsiomienus 6era-
YacTHUIl aJIIOMUHUEM"

16.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

du3HYECKUil MPAKTUKYM 110 TEME
"Habmrogenus 38€31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
WCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKCHHUHN JJIST OTIPEICIICHHSI

17.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e
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MOJIOKCHUSI HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoJtylapus u
sipkue 3BE361" wK "Habmrogenus B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH M 3BE3AHBIX CKOTIJICHUI"

O0600611eHrEe U crucTeMaTu3alus
3HaHUU. PoJib (pu3HKHM U acTpoHOMHH

146 B DKOHOMHUYECKOM, TEXHOJIOTHIECKOM bubmmorera [JOK
N ’ N ’ 22.04.2026 | https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeIOBEKa
O06o00meHre U CHCTEMaTH3aITHS
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubnuorexa [JOK
ACTPOHOMHUHU B COBPEMEHHON HAyIHOM 22.04.2026 | https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O06o01menre 1 cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHUH MPEACTABICHUMA O
148 $H§Hq§moﬁ KapTEIHe MHpPa, MECTO bubmorexa HOK
N 23.04.2026 | https://m.edsoo.ru/e7d400f4
(hM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
149 O000I11IeHNE U CUCTEMATH3ALUS bu6mmoreka [JOK
3HaHui no teme "Kunemaruka" 23.04.2026 | https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHui nmo Teme "Kunemaruka" 24.04.2026 | https://m.edsoo.ru/4e31b507
151 OO6o01eHre U cucTeMaTu3arus bubmuoreka [JOK
3HaHui no Teme "J[uHamuka" 29.04.2026 | https://m.edsoo.ru/2dfbafc5
152 O00011IeHIE U CUCTEMATHU3ALIHS bu6mmoreka [JOK
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3HaHuii 110 Teme "CTaThKa TBEp0To 29.04.2026 | https://m.edsoo.ru/3cca482e
Tena"
O00011IeHNE ¥ CUCTEMATH3AIMS
153 3HAHUH 10 TeMe "3aKOHBI COXPAaHEHUS Bubmiorexa [JOK
" P 30.04.2026 | https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE ¥ CUCTEMATH3AIMS
154 3gaHu# 110 TeMe "OCHOBEI Bubmiorexa ITOK
. " 30.04.2026 | https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETHIECKOU TCOPUH
O00011IeHNe U CUCTEMATU3 AL
155 3gaHu# 110 Teme "TepMoauHamMuka Bubmiorexa ITOK
P A ' 06.05.2026 | https://m.edsoo.ru/c63f7c10
TerioBble MaIIUHBI
O00011IeHNe U CUCTEMATU3 AL
156 3HaHUM MO Teme "ArperaTHble bubnuorexa [JOK
cocrosHus Bemecrsa. ®a3oBele 06.05.2026 | https://m.edsoo.ru/1d36b5b1
nepexosr"
O00011eHNEe U CUCTEMATU3 AL
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE bubmorexa LOK
" P 07.05.2026 | https://m.edsoo.ru/3bf0def9
nojie
O0001IeHrEe U cUCTEMATU3 AL
158 3gaHui 110 Teme "I1ocTOIHHBIN Bubmorexa LIOK
. " 07.05.2026 | https://m.edsoo.ru/71453ee6
MEKTPUICCKHI TOK
O000I11IeHNE U CUCTEMATH3ALMSI
159 3HaHUN 110 TeMe "TOKH B pasIMYHBIX Bubmzorexa LIOK
" P 08.05.2026 | https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHu 1o TeMe "MarauTtHoe mnose" 13.05.2026 | https://m.edsoo.ru/3b4c06ae
161 PezepBHblit ypok. O0001IIEHNE U bubnuoreka [IOK
CHUCTEMATHU3AIHA 3HAHUH 10 TEME 13.05.2026 | https://m.edsoo.ru/053e2248
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"DJIeKTpOMarHuTHAs UHIYKIUsA" .
Kpamxkoe onucanue npoussoocmasa
"O/IK-Ky3neyos"

PesepBHsIit ypok. O600IICHNE 1

162 CHUCTEMATH3alMs 3HAHUI 10 TEME bubnmorexa LOK
1 14.05.2026 | https://m.edsoo.ru/d6310bfd
"Mexanudeckue kojaeoanus"
Pesepsueblii ypok. O000IIIEHNE U
163 CI/ICTIe)MaTmZp us 3HaHI/H§1II [0 TEME bubmaorexa [IOK
. H | 14.05.2026 | https://m.edsoo.ru/5e2bb83d
DNIEKTPOMAarHUTHBIE KOJICOAHWS
Peseprubrit ypok. O6001IeHNE 1
164 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bu6moreka [IOK
"MeXaHHUYECKHE U AIIEKTPOMArHUTHBIE 15.05.2026 | https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBuEblil ypok. O000IIIEHNE U
165 CI/ICTIe)MaTI/I?)Zp s 3HaHPII>I'IH 10 TEME bubmorexa LOK
" " B 20.05.2026 | https://m.edsoo.ru/52ad1603
Onrtuka
Pese i1 ypok. O000menne
166 CI/ICTIe)f/II;I;IHPLZp n;( 3HaHPII>I'Iu nzie;e bubnmorexa [IOK
5 20.05.2026 | https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
PesepBHeblil ypok. O000IIEHNE U
167 CI/ICTI;MaTI/ISZp s 3HaHI/II7];l 10 TEME bubmnorexa [TOK
" B . " 21.05.2026 | https://m.edsoo.ru/f7¢59d38
KopnyckynsipHo-BOJIHOBOM Jyanu3m
PesepsHeblil ypok. O000I1IIEHHE U
168 CI/ICTIe)MaTI/ISZP s 3HaHI/II7IIlI 10 TEME Bubmorexa OK
" 1 " 21.05.2026 | https://m.edsoo.ru/1f511654
®duzuka aroma
PesepBHrlii ypok. O00011I€HIE U
169 CI/ICTlgMaTI/IBZP 1554 3HaHI/IITIIlI 10 TEME Bubmiorexa OK
H 22.05.2026 | https://m.edso0.ru/905c5ce0

"®du3uKa aTOMHOTO Spa U
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3JIeMEHTapHbIX YyacTull"

PesepBHriit ypok. O600IeHNE 1

170 CUCTEMATU3alus 3HAaHNUU 110 TEME 1 bubmmorexa [IOK
. " 22.05.2026 | https://m.edsoo.ru/2bffb94c
DneMeHTHI acTpoPU3UKH
BIIEE KOJIMUECTBO YACOB IT
OBIII OJ1 CTBO CO O 170 16

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

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ MmporpaMmabl CpeaHET 0 o01Iero 06p330BaHHH

JleMOHCTpHpOBAaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAy4HOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh T'paHULBl MPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJeNe:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN Ia3; MOJEIIH CTPOEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN ANIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

Pacnio3znaBate pusnueckue siBineHus (IpoLecchl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE I10
OKPY)KHOCTH, WHepLus, B3aumojeictBue Tei; auddys3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3AalKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ysl (bl/ISI/ILICCKI/IC BCJIIMYHHBI.
KoopAuHaTta, IIyTh, IEPEMECIICHUE, CKOPOCTh, YCKOPECHUE, MaccCa T€jia, CHJia,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMIPpaBUJIbHO TPAKTOBATH (bI/ISI/I‘ICCKI/Iﬁ CMEICJI HCIIOJIB3YEMBIX BECIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCJIIMYNHY C APpYTUMU BCIIMYNHAMU

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBaJApaTU4YHas  CKOPOCTb  MOJIEKYJd,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIHMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCHOJIb3yEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AWHUIBI, HaXOJIUTh
(GopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh — I10JIH,
IIOTEHIMAJ], PA3HOCTh IIOTEHLIMAJIOB; IIPH ONMCAHUU IPABWIBHO TPAKTOBATh
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Ill 3akonsI
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEILECTBA, TAa30BBIE€ 3aKOHBI, CBS3b CpPEJHEH KHHETUYECKOU
SHEPruu TEIUIOBOTO JBIKEHHUS MOJIEKYJd ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3ToM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAXKEHHE U YCIIOBUS (TpaHMLbI, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUI0 (U3UYECKUX SBICHUH WU
MIPOIIECCOB C MCIOJIF30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HU3MEPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYNH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAHUEM TPSAMBIX H3MEpEHUil; MpU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pe3yJibTaThl  TOJYYEHHOH  3aBUCHUMOCTH
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MPU MPOBEJCHNUN UCCIIEI0BAaHUIN B
paMKax  y4eOHOro  SKCIIEpUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM AEATENBHOCTU C UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1aui BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUEHHOTO 3HAaYCHUS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)K,[[CHI/Iﬁ C 01'I0p0171 Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJSPHOU
UHPOpPMALIMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUU

10.17

Hcnonb3oBath TeopeTndyeckre 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IUIS COXPAaHEHHs 3/I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorare B rpymnme C BBINOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoi mpooOIeMbl

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH IpaHUllbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICIICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAAC€pHass MOACJIb aTOMa, HYKIIOHHAad
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pu3uueckue siBieHus (MPOIEecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKA, B3aUMOJICHCTBHE MAarHUTOB, AIEKTPOMArHUTHAs WHAYKIIHS, JICHCTBUE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, JUCIIEPCUs CBeTa, (HOTOIICKTPUUCCKUN
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHas




Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (E)HCKTpI/I‘-ICCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh pa3IMYHBIX Cpel) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BEJIMYMHBL: AJICKTPUICCKUI 3apsi, CHUJIa TOKA, SJICKTPUUISCKOE HaAIPsDKEHUE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKa, WHAYKUMS MarHuTHOro moJss, cwia Awmmepa, cuwia JlopeHua,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJICﬁ,
MEPHUOJ] M YacTOTa KOJICOAHW B KOJICOATCIILHOM KOHTYpE, 3apsi W CHIIa
TOKa B TIpPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHWE W ONTHYEeCKas CWJIAa JIMH3BI, TPH OIHMCAHUN
IMpaBHUJIbHO TPAKTOBATbH (1)I/ISI/I‘ICCKI/II\/'I CMBICJI HCIIOJIB3YEMbBIX BECJIWMYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh M3YyYCHHBIE KBAHTOBBIE SIBJICHHUS W TPOIECCHI, HCIIOJb3Ys
(br3UYeCcCKre BETUIMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
W YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(DMBUYECKUN CMBICT HCTIOIB3YEMBIX BETUYHNH, UX 0003HAUYCHUS U €TUHUIIBI,
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCIONb3Ysa (PU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAMHEHHUs POBOJAHUKOB, 3ak0H [[xoyns — Jlenna, 3akox
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPaHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
MPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HHAYKOUHU  MArHUTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300paKECHHUE, CO3/1aBa€MOE IUIOCKHM 3EPKaJIOM,
TOHKOHW JTUH30U

11.9

BbINONHATE AKCHEPUMEHTHI 0 HCCIEI0BAaHUI0 (DU3MUECKUX SIBICHUH H
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
(dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MnpsAMBIC U KOCBCHHBIC HU3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIIMYHMH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHMUS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  DKCIIEPUMEHTAa, Y4EeOHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM U3MCPUTCIBbHBIX YCTpOﬁCTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauyu C SBHO 3a/JlaHHOM (PU3MYECKOW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTI> (i)I/ISI/ILIeCKYIO MOACIIb, BBIJACIIATH (1)I/ISI/I‘~I€CKI/I€ BCJIMYHHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OLCHUBATH PCAIbHOCTH MMOJTYUCHHOI'O 3HAYCHU A (1)1/131/ILIGCKOI>'I BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PACCYKACHUN C ONOpPOM Ha W3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTali M MpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TIOMYJSPHOU
nHdopManuy, TMOIYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TPHUHIMIBI JCHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBOAMTE MpUMEpPHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecrieueHuss O€30MACHOCTH TIpH  oOpallleHuH ¢ TIpudbopamMu  u
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALIMOHAIBHO PACHPENeNaTh 00s3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble IJIEMEHTDI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
MIO3HAHUSA OKpyXKaromero Mupa. Pons skcriepumenta
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunble rumote3pl. Dusznyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akOHOB. [IpUHIUMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

211

Mexannueckoe IIBUKEHUE. OTHOCHUTEIBHOCTE
MexaHnyeckoro nBmwxkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
Clio)xeHue nNepeMeILeHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

KpuonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBas cKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktuyeckue paboTbl. M3MmepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HYJ0. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUAKOCTU. M3yueHue IBUKEHUS
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. IHepuuanpHble CHCTEMBI OTCUETaA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHBIX TOUEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHHUSI U cuiia TpeHus: nokos. Koapduiment
Tperust. Cuina cOnpoTUBJICHUS MPU JBMKEHUU Tela
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCUTEIBHO OCH  BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ JeicTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
VIOPYTrOCTH, BO3HUKAOIUX B JehopMUpyeMO
NpY)XHHE M PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBanue yclIOBHI paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UIBMCHCHUC
HUMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOopMUPOBAHHO T MPYXUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3H TOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CHWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, >KUAKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o [Tocrosinuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU HUJCabHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKON JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbIe 3akoHbI. M30mporiecchl B uA€aIbHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMaA,




u30Xxo0pa, u3odapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusl TEPMOJUHAMMUECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPIus OJHOATOMHOIO UJEATBHOIO ra3a

3.2.3

Buant TeTJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIUS, W3IydeHHe. TermnoéMKOCTh  Tena.
VnaenrHasg  TemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOJAMHAMUKH K H30IIPOLECCaM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII1/]) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepmoauHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUraTEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue yCTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobOpazoBanue u koHaeHcauus. Vcmapenue u
KUIMIEHUEe. YJelbHasg TerioTa mnapooOpa3oBaHUs.
3aBUCHMOCTh TEeMIEpPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIaXKHOCTh BO3IyXa.
Hacspiennsiit nap

3.3.3

Tépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOWMCTB KpUCTaJIOB. JKuakue
Kpuctaiisl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtalsin3anus. VaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHHUE TEIIOBOTO OanaHca
Texauueckue YCTPOMCTBA: TUTPOMETP u
336 HCUXPOMETP, KaJOPUMETpP, TEXHOJOTHH MOIYyYECHHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzaius Tel. ONeKkTpudeckuid 3apsa.  [[Ba
o BUJIA DIIEKTPUIECKHUX 3apsI0B
4.1.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH
413 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsaa
414 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIIeKTpruYecKoe ToJIe. HanpsxénnocTth
4.15 AJIEKTPUYECKOTO TmoJsA. [lpuHumm cynepno3uiuu.
JIlvHUM HANIPSDKEHHOCTH IEKTPHYECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJie. Jusnextpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 AIEKTPOMETD, ANEKTPOCTaTUYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 [IpakTnueckue paboTHL. N3smepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYIIECTBOBaHMS MOCTOSIHHOTO
421 aNeKTpudecKkoro Toka. Mcrounnku Toka. Cuna Toka.
ITocTostHHBIN TOK
4.2 4.2.2 Hampsokenne. 3akon OMa 11 yyacTka LeTH
423 DIIEeKTpUYECKOe COITPOTUBJICHHUE. VY nensHOE
o COIPOTHUBIIEHHE BEIECTBA
424 [locnenoBarenbHOe, MapajieNbHOE, CMELIAHHOE

COCANHCHUC ITPOBOIHUKOB




4.2.5

Pabora »snexrpuueckoro Toka. 3akoH JDxoymas —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

annekTpoBwkymas cuna (manee — OJJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
aneKTpruuecKkon uenu. Kopotkoe 3ambikaHne

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAIIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpoOBOIUMOCTh

4.2.9

Onektpuueckuid TOk B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass U TpUMECHas
IPOBOAMMOCTh MOJIYNPOBOAHMKOB. CBoiicTBa p-Nn
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DneKkTpuyeckuii ToK B Tazax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENbHBIA  pa3psia. PaszmuuHble  THIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKa, AJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEILHBIE PUOOPHI,
TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC  HWCTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon

pa3nena

4

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINA

43.1

ITocTosHubIE MAarduThbl. B3aumoeiicTBue
MOCTOSIHHBIX MarHuTOB




MarunutHoe nosue. BeKTop MarHUTHOW MHIYKIUH.
[IpyHnun cyneprio3unyu. JIMHMM  MarHUTHOMN

4.32 UHIyKIMK. KapTrHa JIMHU MarHATHOM MHIYKIIHH
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTHO€E mnoJie MpoBOAHMKA ¢ TOKOM. KapTuHa
JUHUH TOJIS JUTMHHOTO MPSMOTO TIPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  B3aumogeiicTBue
MIPOBOJHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb ¥ HaIIPaBJICHHUE
Cuna JlopeHua, e€ Monaynb U HampaBJiCHHE.
4.3.5 JIBr>KeHME 3apsHKEHHOM 4YacTULbI B OJHOPOJHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
4.3.7 [ToTox BEKTOpa MarHUTHOM MHAYKIIUN
438 OJIC  wHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOMN
o naaykiuu Papanes
Buxpeoe snektpudeckoe nose. 9JIC nHAYyKIMU B
4.3.9 POBOJAHMKE, JBWXKYILIEMCS MOCTYNAaTeJbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SBieHMe camounaykiuu. 2JC
e CaMOMHIYKIIMU
4.3.12 DHeprus MarHuTHOTO TIOJIS KaTYIIIKA ¢ TOKOM
4.3.13 DJIEKTPOMAarHuTHOE T0JIe
Texnuyeckue ycTpoicTBa: MOCTOSIHHBIE MarHUTHI,
4.3.14 AJICKTPOMArHHUTHI, AIEKTPOJIBUTaTEb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MoJIA KaTylku ¢ TokoM. MccnenoBanue aencTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue SBJICHUA SHGKTpOMaFHHTHOﬁ

WHTYKIIUA
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMSL.
5.1.1 l'apmonmnueckue konebanus. Ilepwon, wyacTora,
5.1 amMIuuTyAa u ¢asza konedaHui
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCcKuil MasiTHUK
513 YpaBHeHHe TapMOHHYECKUX KoJieOaHui.

Kunemarnueckoen JUHAMHYCCKOC OIIMCaHHuC




KO0JIE0ATEIBHOTO JIBUKECHUS

[IpeBpamienue 5SHeEpruuM INpU  TAPMOHUYECKUX
Kosnebanusax. CBs3p  aMIUTUTYIBl  KOJIeOAHUH

>14 HCXOJHOM BENMYMHBI C aMILUTUTYIaMH KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS
Konebarenbublit KOHTYP. CBobomaHbIe
JNIEKTPOMArHUTHBIE KOJICOAHUS B  HICATHLHOM
9.1.5 K0Je0aTeJIbHOM  KOHType. AHaJorus  MExXIy
MEXaHUYEeCKUMU u AIIEKTPOMArHUTHBIMH
kosnebanusmu. ®opmyna TomcoHa
516 3aKOH COXpaHEHUS DSHEpPruu B  HAEaIbHOM
o KOJIcOaTETLHOM KOHTYPE
By eHHbIe MEXaHUYECKUE KoJieOaHusl.
°.1.7 Pe3onanc. Pe3onancHass kpuBasd. BbIHyXIeHHBIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.
518 [IepemenHsbIli TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
o TOK.
519 MOoOnIHOCTh MEPEMEHHOIO TOKA. AMILIUTYIHOE H
o JeficTByIOlIee 3HAUEHNE CUIIBI TOKA U HAIIPSDKEHUS
Tpanchopmatop. IlpouwsBoacTBo, mepemada u
notpebieHue ANEKTPUYECKOM SHEPTHUHU.
5.1.10 DKOJIOTUYECKHE  PUCKM  TPH  MPOU3BOJCTBE
o DIIEKTPUIECKON SHEPIUHU. Kynbrypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B MOBCEIHEBHON
KU3ZHU
5111 Texnuueckue YCTpOMCTBA: cericmorpad,
o ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepe1ad
[IpakTnueckue paboTHI. Hccnenoanue
3aBHCHMOCTH MepHO0Jia MalbIX KojeOaHul rpy3a Ha
5112 HUTH OT JUIMHBI HUTH U Macchl Trpysa.

HccnenoBanue INEPEMCHHOI'O TOKa B IHLOCIIKM U3
MOCJICIOBATEIIbHO COCAUHEHHBIX KOHACHCATOpAa,
KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuyeckue BOJIHBI, yCIOBHS
521 pacmnpocTpaHeHusl. [Tepuos. CkopocTh
o pacmpocTpaHeHus U JUTMHA BOJHBL [lonmepeunsie u
MPOJIONIEHBIE BOJHBI
599 WNurepdepeniius u  nudpakiuss MeXaHUYECKHX
o BOJIH
593 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa

toHa. TeMOp 3ByKa




5.24

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS H3IIy4€HUS
AJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpoB E, B 1 v B anexkTpoMaruuTHOl BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KEHHE,
IIPEJIOMJIEHUE, HOJISIPU3aLs, TQpaxus,
uHTeppepenms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama s1ekTpoMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCJICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKalollen cpeibl

5238

Texanueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIWLHHE, pPanap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

OIITUKA

5.3.1

[IpsmonmuHeliHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

[Ipenomnenue cBeta. 3aKOHBI TPEITOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTeb MPEIIOMIICHUS

5.3.4

[Tonmnoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
YrOJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cBera. ClI0KHBIM cOCTaB 0€I0ro CBETA.

LBer

5.3.6

Cobuparonue u pacceuBarolmiue JUH3bL. ToHKas
nuH3a. DOKycHOE pacCcTOSTHUE U ONTUYECKasl CUIia
ToHKOM nuH3bL. [locTpoenune wu3z00pakeHHl B
coOuparomux 1 paccenBaromux jauH3ax. opmyna
TOHKO TUH3bIL. YBEIUYECHUE, 1aBaeMOe JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTHU reOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB U
MUHHUMYMOB B HMHTEP(QEPEHIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakmus cBera. [udpakiuoHHas peméTka.
VYcnoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IpU
MaJCHUM  MOHOXPOMATHYECKOTO  CBETa  HA




T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, Iy1a,
5311 ¢oroanmapar, MIPOEKIIMOHHBIN anmnapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OIITHKa,
Tr(pakMOHHAs PEIIETKa, TTOJISIPOUT
[IpakTnueckue pabotbl. M3mepeHue mnoxazaTesns
5312 PETOMIICHUS. HccnenoBanue CBOIICTB

n3zo0paxeHuil B inH3ax. Habmonenue nucnepcuu
cBeTa

3JIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKOU
MexaHuKHU. [locTynatel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUE NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3p  Macchl C DHEpPrU€d M HMIIYJIBCOM
CBOOOJ/IHOM YaCTHIIBI. DHEPTrHUs MOKOS CBOOOIHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBO! OIITHUKU

7.11

®otonbl. @Dopmyna I[lmaHka CBSI3U HSHEPrUU
doToHa ¢ ero 4YacToTod. DHEpPrust U HUMITYIbC
dboToHa

7.1.2

OtkpoiTue u uccneaopanue Gotodpdexra. OnbITHI
A.T'. CroneroBa. 3akoHsl GoTorddexra

7.1.3

VYpaBHenne OitnmreitHa s poTodddekra.
«Kpacnas rpanuma» porosddekra

7.1.4

HaBnenue ceera. Onbitel I1.H. JIeOenena

7.15

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

7.1.6

Texnuueckue yCTpOMCTBA: (dboTodIEMEHT,
doTonaTuuk, comHeuHas 0aTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmbiTel Pesepdopaa mo
HCCIIEIOBAHUIO CTpOeHUs aToma. [limanerapHas
MOJIENIb aTOMa

7.2.2

IToctynarer bopa. M3myuenue u moryonieHue
($OTOHOB TpU Hepexoje aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrod. Buapl cnektpoB. Cnekrp




YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonHoBeie cBolicTBa yactuil. BonHbel ne bpois.
KopmyckymnsipHo-BostHOBOW nyanusm. Judpaxuus
NIEKTPOHOB HA KpUCTAIIaX

7.2.4

CronraHHoe u BBIHYXXJICHHOC H3JTyYCHHC.
YerpoilcTBO U mpuHIMI paboTHI J1a3zepa

7.2.5

TexHU4eCcKre yCTpPOMCTBA: CIIEKTPAJIbHBIM AHAIN3
(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Habmronenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOI0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paaunoaktuBHOoCTH. OnBITH Pesepdopaa
M0  ONpENeNEHHUI0 COCTaBa  PaTuOAKTUBHOTO
n3nydenusi. CoiictBa anbda-, Oera-, ramma-
u3NydeHus. BiusiHue panoakTUBHOCTU HA KUBBIC
OpPraHU3MBbI

7.3.3

OtkpeiTHE TIpOTOHA MW HeuTpoHa. HykioHHas
Monenb siapa ['eitsenbGepra — HMBaHenko. 3apsin
saapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anbda-pacnaz. ONEKTPOHHBIM W TIO3UTPOHHBIN
OeTa-pacrma. ["'amma-uznydenue. 3aKkoH
pPaAMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B siipe. SIIepHbIC CHIIBL.
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. JleneHue u CUHTES sep

7.3.7

Snepubiit  peaktop. TepMosiiEpHBIA  CHUHTE3.
[TpoGieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTETUKHU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpLITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHH

7.3.9

TexHuyeckue YCTpOWCTBA: JO3UMETp, Kamepa
Bunbcona, snepHbIil peakTop, aToMHas 6oM0a

7.3.10

[Ipaktuyeckue paboTel. HMccnenoBaHue TpeKoOB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nmnoro Heba. CosBe3nus, sipkue 3BE3IBI,
IUTAHETHI, UX BUJIMMOE JBHKEHNE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIIbIL.
IImaHeThI-TUTaHTBIl U UX CIIYTHUKH, KapJIMKOBBIC




mwianeTel. Masnbie Testa COMTHEYHON CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. CoiHeqHas
AKTUBHOCTbH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JluarpaMMa «CreKkTpaabHbIM KIacc —
CBETUMOCTB). 3BE3 bl IJIaBHOM
IIOCJIEIOBATEIBHOCTH.  3aBUCUMOCTb «Macca —
CBETUMOCTB)» JUIS 3BE3] TJIaBHOU
NOCJIEZIOBATEIBHOCTH

8.6

Bryrpennee crpoenune 3BE3a. CoBpEeMEHHBIC
HpeI[CTaBJ'IeHI/ISI (0] HpOI/ICXO)K)ICHI/II/I 1 DBOJIFOIIUA
CouHna u 3B€31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii IIyre — Hama 'amaktuka. CnupasibHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, rasa
n neu. llomoxxenne u aBwxkenue ConHua B
lanaktuke. [1nockas u cheprueckas MoaACUCTEMBI
lNanmakTukn

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBa3aphbl.
YEpHbIe OIPHI B SAPAx raJakTUK

8.9

Bcenennaga. Pacmupenue Bceenennoil.  3akoH
Xab6uma. Pa3zoeranne ramaktuk. Bo3pact u pamuyc
Bcenennoit, teopus bonbmoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

MacmrabHas CTPYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHUpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

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

Brnanenne ocHoBomojararomUMu  (PU3MUECKUMHU  TOHITHSMU U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHH MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOJMHAMHUKH,
ANIEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUH MHKPOMHpa, MAaKpOMHpa W Meramupa, pa3iudarh YCIOBHS
(rpanuIpl, 06JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB U OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJB3ysd  OCHOBHBIC  IIOJIOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbI0: HA OCHOBAHHUHU
aHaJv3a YCIIOBUS BbIOMpaTh (HU3NYECKHUE MOJETH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEeLIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWM HMEIOIIUXCA MJAaHHBIX, AaHAU3UPOBATh PE3YJIbTAThl H
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUM M3
pa3HbIX pPa3aciiOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpaluu
3HaHUH U3 Apyrux nMnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IHUKIJIA:
BBICTpauBaTh JIOTUYCCKYIO MLCIIOYKY paCCY)K,Z[CHHf/'I C 0H0p0171 Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHHUsI U HCIIOJIb3Ysl M3BECTHBIE METOJBI OLCHKH ITOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HIOJTy9EeHHBIC PE3YJIbTAaThl, UCHOJb3ysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBL; COOMIONAaTh MpaBmiia 0€30MacHoOro Tpyna
MIpH TIPOBEJICHUU HMCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIEeIOBAaTEbCKON  AEATETPHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAJIM3UPOBATH M OLICHUBATh
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTMWA JUIsl JTaJbHEWINEro pa3BUTHS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(U3NYECKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

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

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSATH  OCHOBOIOJATaollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsiICHEHUS! (PU3NYECKHX MPOIECCOB, MPOUCXOAALIUMX Ha 3BE3NAX, B
3BE3OHBIX CHCTEMax, B MEXKTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOeCHBIX TeJI, BOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

11O ®U3UKE

Kon Kon
pasaena/re JJiemMe
MBI HTA

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

MEXAHUKA

1.1

KMHEMATHUKA

111

MexaHu4deckoe JBHKCHUC. OTHOCHUTEIIBHOCTE MEXaHHYECKOTO

nBkenusd. CucreMa oTcuéra

1.1.2

MarepuanbHas TOUKa.

E& pamiryc-BekTop:
P2 )= (xle) vl ) =(2)),

TpaeKTOpIIA,

TPacKTOp

A

IepeMeIneHIIE:

AF =7 (t,))—7(t) =1, —1; =
= (Ax,Ay,Az),

IyTE.
CroxeHIle IlepeMeleHHit:

Ny =4, +4

1.1.3

CkopocTh MaTepuagbHON TOUKHU:

=r'= [Ul_.L}J_.U__].

=t

Ax , ,
v o=— =1X,, aHaJloIM4IHO v, =YV,, U.=Z,.
t—0

CroeHIe CKOpocTell: 0, =0, + 0, -

Brruncienue NEpEMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKHU IIpU

NPSMOJIMHEHHOM JIBUKEHUH BJIOJIb OCH X MO TpaduKy




3aBHCHUMOCTH V(1)
. _ AD _,
YCKD[}EHIIE MaTepHaNIBEHOI TOYKIL a4 = — =u = [ﬂl L
At t—0
1.1.4
ﬁu [ Nor r for
a =—7= =(v, ). aganormr®o a, = (v, )’, a.=(v.)"
Af o ‘
PaBHOMEpPHOE TPAMOIMHENHOE IBUKECHUE:
x(t) = xp+ v,,t
1.1.5
v,.(t) — Vg, = const
PaBHOYCKOpEHHOE NPSIMOIMHENHOE JBUKEHUE:
x(t)=x,+uv t+ a}_r:
N 1] Ox 2
v(t)=u, +at
1.1.6 a. = const
U.’::r - U_l‘.'r = EH.T [Il _I]]
U, + U
HPII IBILKCHINI B OTHOM HAIIPABICHHI IIVIE S = 1 <.
1.1.7

CBoboaHOe najzieHue. Y ckopeHue cBOOOIHOTO MaieHHs..




O Xo ‘t'.r

JIBmxeHue Tena, OpoIIeHHOTO MO YTIIOM 0, K TOPU3O0HTY:

[.‘c{!} =X, +U,f =2 tU,cosa-f
gr . 2
vty =y, +u, 1 +JT =1, +U,sina- -8

v (t)=v, =u,cosa

v (t)=uv, +gt=v,sina— gt

g.=0
g =—g=const

]

1.1.8

KpuBonuneitHoe nBuxeHue. [[BrkeHne MaTtepraibHON TOUKU

0 OKPYXHOCTH.

VYrnoBas v TMHENHHAS] CKOPOCTh TOUKH:

v = wh

[Ipu paBHOMEpPHOM JBUKEHUHU TOYKH 10 OKPYKHOCTH
2T

HCHTpOCTpeMI/ITeJ'ILHOG YCKOPCHUC TOYKHU:

e i
G‘,qr_.:?:m R




[TonHoe yckopeHue MaTeprualbHONW TOUKH

TBépnoe Teno. IlocTynarenbHoe U BpallaTeIbHOE IBUKEHUE

1.1.9 .
TBEPIIOTO TENa
1.2 JUHAMUKA
191 HNuepumansubie cucrteMbl orcuéra. Ilepseiil 3akoH HproToHAa.
o [IpuHnun otHOCUTENBHOCTH ["annnes
Macca tena. IInoTHOCTB BeliecTBa:
m
=y
1.2.2
Cuta. [IpuHIUIT CyTIEpIIO3UIIMM CHIL:
Fpaﬂ:—:nqeﬁﬂs =K +FE+.
1.2.3
Bropoii 3akon HeroTona: aist matepuanibHoit Touku B UCO
Fj_ = maq
1.24

Ap = FAt




F = const

-

‘Flj! Fj!l

Tperuit 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

4

Fig =—Fy
1.25
3aK0OH BCEMHPHOTO TATOTCHHS: CHJIBI TIPUTSDKEHUS MEXITY
TOYEYHBIMU MaCCaMH PaBHBI
myma
F=G 5
R;
Cuna tsokectu. lleHTp TsbkecTH Tena. 3aBUCUMOCTH CHJIBI
1.2.6
TSKECTH OT BBICOTHI N Ha/l TIOBEPXHOCTHIO IJIAHETHI PAIHyCOM
RO:
GMm
mg =———
9= Ro+1)?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7




1.2.8

Cuna tpenus. Cyxoe TpeHHUE.

Cuiia TpeHUsl CKOJIbKEHUS:
Erp = uN

Cuiia TpeHus MOKOS:

Fp=pN

Koadpunuent tpenus

1.2.9

[aBienue:

p==

1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

IM| = FI, rae | — maedo cumbr

OTHOCHUTEIBHO  OCH,  mpoxoxsmied  uepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY

1.3.2

HeHTp MacCc TClia. ]_IeHTp MacC CUCTCMbI MaTCPHUAJILHBIX TOYCK:

mn + m:'r:'i‘. .

T
e my +m,+...




B oaHOpOHOM T0J1E TSKECTH

(5;,' = const)

HOEHTP MacCC TEJIa COBIMAAACT C €ro HCHTPOM TAKCCTU

1.3.3

VYcnosus paBaoBecust TBEporo Tena B MCO:
[M,+M, +...=0
1}:"1 +F,+...=0

1.3.4

3akoH [lackansg

1.3.5

JlaBnenue B )XuIKOCTH, TTokoseiicsa B UCO:

p=po+pgh

1.3.6

3akoH Apxumena:

€CIIH TeJO 1 KUIKOCTh nmokosaTrcs B MCO, To

FA‘px = P3Veerrec

1.4

3AKOHbI COXPAHEHUA B MEXAHUKE

14.1

HNMnynsc MmaTepralbHON TOYKHU:

p=mv




HNMnynsc cucTemsl Teil:

p=p +Pr+.-

1.4.2
3aKOH U3MCHEHUS 1 COXpaHCHH UMITYJIbCA:
B UCO
"j'p = ﬁ(pi P2t } = Fis:—:&n:l:—:ﬁt+ FEEHEDJH"I!I'I‘--l_' .
B UCO , ecnin
Ap=Alp, + po+...0 =0
1.4.3

€Clin

FlEHEIIIH + FEEHED:H+' =0




PeakTuBHOE NBMKEHUE

F
\‘:A;.{;

1.4.4

PaboTa cuibl Ha MajoOM repeMenieHuu:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, -Ax
a F
D
MOoIHOCTE CHIIEL:
€CJIM 3a BpeMs
At

1.4.5

pa60Ta CHJIBI U3MCHACTCA Ha, TO MOIIIHOCTH CHIJIbI

Ad
P=— =F-vu-cosa
ﬁr Ar—

1.4.6

Kunernueckas QHCPIusa MaTepHaHBHOﬁ TOYKH:

mv? p2
EE‘EHH = =

2 2m




3aKOH M3MCHCHUS KHUHETHYCCKOM SHEPTHUU CUCTCMBL

matepuanbHbix ToYek: B MCO AEkun = Al + A2 + ...

1.4.7

Enu-re:—m; = 2

[loreHnmanpHas sHEprus:

JJIA ITIOTCHIMAJIBHBIX CHUJI

Aiﬂ = Einu're:—:u; - EZnuTE:-nq_z "Ij'Er[I:IT“EHI'J

HOTGHHI/IaHBHaﬂ OHEPTHUA MaTepI/IaJ'H)HOI\/’I TOYKHU B OJHOPOJHOM

ITOJIC TAXKECTU:

Enu-re:—m; = mgh

[MoTeHnManbEHas SHEPrUs ynpyro 1eOpPMUPOBAHHOTO TENA:
kx?

1.4.8

3aK0H U3MEHEHHUSA U COXpaHCHHA MEXaHUYECKOU OHCPIUH:
Euex = Exum * Enorerm,
B IHCO AE,ex = Agcex HEMOTEHIL. CHIIs
B IICO AE,zx = 0., eClH Agcex genoresm czx = 0

1.5

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

15.1

FapMoHHMYecKHe  KoneOaHWS ~ MAarepualbHOM  TOYKH.

Ammntyna u dasa koneGanuit. Kunemarnueckoe onucasue:
x(f) = Asin( ot +o0,)
v () =x/.

a(f)=(v, ), =—'x)=a +&x=0,

Tac X - CMCIUICHHE U3 PABHOBCCHA.

I[I/IHaMI/I‘-IeCKOe OIIMCAaHUC!




OTO 3HAYHUT, YTO
E, = —kx.

DHEpPreTUYecKoe ONMcaHue (3aKOH COXPAHEHHSI MEXaHUUECKOM

SHEPTrUm):

-

H-U‘_Fi_}m;:m_kd B

2 2 2 2

CBsi3p aMIUIMTYZBl KOJIEOAHUN CMEIIeHHUs] MaTepHaJIbHOU

TOYKHU C aMIUTUTYJIaM1 KoJieOaHUH € CKOPOCTH U YCKOPEHHUS:

Upe =M, @ =04

[Tepnoa u yacToTa KoJeOaHUH:

[leppox ManeiX CBOOOJHBIX KOJEOAHHH MaTeMaTHYECKOTO

MasiTHUKA:
1.5.2 i
I'=2m |—
g
[lepron cBoOOIHBIX KOJE0aHUH NPYKUHHOTO MasiTHUKA!
m
T=2n]—
I
1.5.3 Brinyxiennsie konebanus. Pezonanc. PesonancHas kpubast

154

HonepeqHLIe n IIPpOAOJIbHBIC BOJIHBI. CKOpOCTB

pacipoCTpaHCHUd U JJIMHA BOJIHBI:

v
A=vT =-
'E_'J




WuTepdepennyst u qudpaxiust BOJIH

1.55

3ByK. CKOpOCTb 3BYyKa

MOJIEKVIJIAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKVJISAPHAS ©U3UKA

211

Mopenu cTpoeHMs ra3oB, KUIAKOCTEH M TBEPHbIX Ten. Ilycts
TepMOJIMHaMHueckas cucrema (temo) cocrour u3 N
OJINHAKOBBIX MoJIeKyJl. Torja KoJn4ecTBO BellecTBa

N m

TN u

rae

Ng— guciio ABoraapo, M — Macca CUCTEMBI (Tela),

H— MOJIsIpHasA Macca BCIICCTBA

2.1.2

TenmoBoe ABMKECHUE aTOMOB 1 MOJICKYJI BC€UIECTBA

2.1.3

BzanMmopelicTBue yacTHI] BEIIECTBA

214

Huddy3us. BpoyHoBckoe ABUkKEHHE

2.15

Mogens naeanpuoro raza 8 MKT

2.1.6

CBsi3b MEX/1y JaBICHUEM U CPEIHENH KMHETHYECKON 3Heprueit
MOCTYNATEIbHOTO TEIJIOBOTO ABUKEHUS MOJEKYJ UJI€aTbHOTO

rasza (ocHoBHoe ypaBHeHne MKT):

r7ie Mo — Macca OJJHOM MOJIEKYJIbI,




- KOHIICHTPAIIHS MOJICKYII

2.1.7

AbcomotHas Temneparypa: T =t +273K

2.18

CBs13b TeMIlepaTyphbl ra3a co CpeHEel KHHETHUECKON SHepruei

MOCTYMATCJIBHOTO TCIJIOBOTO ABUXKCHUSA €TI0 MOJICKYIIL:

{ map”
£ =I bl —
\

3
2 ) 2

kT

2.19

VYpasuenue p = nkT

2.1.10

Mogenp uieaasHOTO Ta3a B TEPMOJIMHAMUKE:

(Vpaprerme Merrereera — Krareiipona
| BEIpauKeHHe IU1A BHYTPeHHEH SHEePTHH
VpaeHeHNe MeHzeneeBa — KianeiipoHa (IIpIHMeHIHN
JAINCH):

pRT

pV=%RT — vRT = NKT, p=E-.

BripaxeHIile 1715 BHyTpeHHell 3Hepriil 0HOaTOMHOTO
ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%vRT=%_w = EERT=v{'UT=%pV

2

Mple (b

Haeall

2111

2.1.12

I/ISOHpOLICCCLI B Pa3pCKCHHOM ra3c¢ C IMOCTOAHHBIM YHUCIOM

MOJICKYJI N (C MNOCTOAHHBIM KOJTMYCCTBOM BCIICCTBA V):




uzorepma (T = const): pV = const ,

uzoxopa (V = const):

E = const
T

n3o0bapa (p = const):

7
— = const

I'padmuaeckoe npencraBnenue nzomnporieccoB Ha pV-, pT-u VT-
JarpaMMax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:

PV _ onst
T = CONns

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIECTBA V.

2.1.13

HaCBIH_[eHHBIe U  HCHACBIIICHHBLIC  IIaphbl. KauecTBennas
3aBUCHUMOCTDh INIOTHOCTH M JAaBJICHUA HACBINICHHOI'O IIapa OT
TEMIIEPATYPbI, UX HE3aBUCHUMOCTH OT 00BéMa HAaCBIIICHHOT'O

napa

2.1.14

BHa)I(HOCTB BO3I[YX3.
OTHOCI/ITCHBHaH BJIAKHOCTB.
_ PepeT) (@)
(5 Rl




H3MeHeHne arperaTHbIX COCTOSIHMM BEILIECTBA: UCIAPEHHUE U

2115 KOHJICHCAIIUS, KUTICHUE JKUIKOCTH
H3MeHeHne arperaTHbIX COCTOSIHMM BEIIECTBA: ILJIABJICHUE U
2.1.16
KpUCTaJUTM3aIUS
2.1.17 [IpeoOpazoBanme sHEPrUU B (ha30BBIX MEPEXOaaxX
2.2 TEPMOJINHAMUWKA
22.1 TennoBoe paBHOBecHE U TeMIlepaTypa
222 Buytpennss sneprus
Termonepenaua kak cnoco0® M3MEHEHUs! BHYTPEHHEN SHEpruu
2.2.3 6e3 coBepuieHus paboThl. KoHBeKIus, TEMIONPOBOJHOCTS,
U3ITy4yeHue
KonundecTBo TENMmoThI.
VY aenpHas TEMI0EMKOCTH BEIIECTBA C:
224 | Q=cmAT
VY nenpHas Temnora nmapoodpazosanus L: Q = Lm.
2.2.5 VnenpHas TemoTa miaBieHus A Q = Am.
VY aenpHas TemioTa cropaHus Toruea g: Q = gm
DnemeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV
2.2.6

Boruncnenue pabotsl no rpaduky mnpoiecca Ha pV-guarpamme

2.2.7

[TepBslii 3aK0H TEPMOTUHAMUKU:

Q12 = AUyz + Ay = (U — T4) + 445




Anna0ara:
Q12 = 0= Ay = (Uy —Uy) = AUy5

2.2.8

Bropoii 3akon Tepmoannamuku. HeoOpaTtumble npoiiecchbl

2.2.9

[Tpunnumne!r geiictBus TernoBbix mamuH. KIT/:
(0]

0 0

ZoHarp HArp X Harp

'r]:

2.2.10

MakcumansHoe 3Hauenue KII/. [ukn Kapho:

I . —T T
MaxX T =1 - — B W _ | Cmem
T = 1 gagmo T B

HiTQ HATD

2211

VpaBHEeHHE TEIIOBOro GajaHca:
Q1 +Q:+Q5+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

311

OnexTpu3anus Tea U €€ MPOsABICHUSA. DJIEKTPUUYECKUM 3aps.
JlBa Buzma 3apsna. OJIEMEHTAPHBIA DJJIEKTPUUYECKUN 3apsi.

3akoH COXpaHCHUS JJICKTPUICCKOTO 3apsiaa

3.1.2

BzaumoneiictBue 3apsAa0B. Toueunsie 3apsabl. 3akoH Ky.IIOHaZ

B OTHOPOAHOM BCHICCTBEC C I[PISJ'ICKTpH‘-ICCKOﬁ




IIPOHUIACMOCTBIO &

|- 1 |49
poplallel 1 lallel
&1 4mes, 17
313 Onekrpuueckoe moze. Ero neicTBue Ha 3JIEKTpUYECKHE
3apsabl
Hanpsok€HHOCTB 3IIEKTPUUECKOro MOJIs:
i F
E=——+—
4 npofue
ITosie Toueunoro 3apsiaa:
q
E.=k—
L 2
3.1.4
OJIHOPOJHOE TI0JIE:
E = const.

KapTunbl nuHui HanpsH>KEHHOCTH ATUX TOJICH

3.15

IToTeHumanbHOCTh QJICKTPOCTATHUYCCKOI'O I10JIA.

PazHOCTh MOTEHIIMATIOB U HAMPSIAKECHUE:
Ayz = qldy — @) = —qAd = qU.




IloTennmanpHas 3HEPrys 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE:
W =gqd¢

A=—-AW

HOTGHHI/IaH QJICKTPOCTATUYCCKOI'O TTOJIA:

CBs13b HaprDKéHHOCTI/I IoJi1 U PasHOCTH IMOTCHUOUATIOB IJId

OJTHOPOJTHOTO 3JIeKTpocTaTuueckoro moist: U = Ed

[IpuHIUIT CYNIEPIIO3ZUIIMU AIEKTPUUECKUX TOJIEH:

E:E1+E2+J¢:d)1+¢?:+

3.1.6
[IpoBOAHUKY B 3J€KTPOCTATHUECKOM IIOJI€.
VYcnoBue paBHOBeCHS 3apsAA0B: BHYTpU IPOBOJHUKA
E-=10
3.1.7
BHYTPHU ¥ Ha IOBEPXHOCTH MPOBOJHUKA ¢ = CONSt
318 JIMdIEeKTPUKHU B JIEKTPOCTATUUECKOM IoJie. J(nanexkrpudeckas

IMPOHUITACMOCTD BCIICCTBA €




Konnencarop. 91eKTpo€MKOCTh KOHAEHCATOPA:!

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

3.19 5'5',}5 c
= — = E
d ]
HapaHHeJILHoe COCIMHCHHUEC KOHACHCATOPOB!:
g=g1 +gz+....Up =U; =. '-'CI.'[EI'pEL"L"[_ G+ 0+
I[TocneoBaTeNnbHOE COEMHEHNE KOHIEHCATOPOB:
U= +U ! 1 + 1 +
=htlh...qs ==, —=r+_*.
Cnur;r: Cl CE
3.1.10

3.1.11

3HepFI/Iﬂ SapH)KeHHOFO KOH,[[CHC&TOpaI
_qU _CcUu* gq?
T2 2 2

W,




3.2

3AKOHBI ITTOCTOAHHOI'O TOKA

3.21

Cwnia ToKa:

Ag

ﬂtr_u_}ﬂ

TTocrosgunserii Tok: | = const

Jlnst moctosiHHOTO TOKA ( = It

3.2.2

VYcnoBus CyIecTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsokenne U u 3JIC E

3.2.3

3akoH OMa Jy1s ydacTKa LEeMu:

3.2.4

DneKTpuuecKoe COTPOTHUBIICHUE. 3aBUCUMOCTH
COMPOTHUBIICHUSI OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U

CCUCHUS. y,IleJ'IBHOG COITPOTUBIICHUE BCIICCTBA.

l
R:pg

3.2.5

Hctounuku Toka. 9JIC uctoyHmka Toka:

A CTOPOHEMRCHN

q

E =




BryTpenHee conpoTHBIICHHE HCTOYHUKA TOKA

3.2.6

3akoH OMa aj1s NOJHOMN (3aMKHYTOM) 3JeKTpuueckoi uenu: E

= IR + Ir, oTkyna

3.2.7

[TapamnenpHOE COETMHEHHUE MTPOBOTHUKOB:
I=11+12+..,Ul=U2=..,

HOCJ’Ie)IOBaTCHBHOC COCAUMHCHUC IIPOBOJIHUKOB!
U=Ul+U2+..,11=12=.,
an-._.-[: Rl + Rg‘l‘...

3.2.8

Pabora anexrpuueckoro Toka: A = [Ut.
3akoH Jlxoyns — Jlenua:
Q = I?Rt




. u
B0 =A=I‘Rt=IUt=Et

Ha pesucrope

-
s

3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

AA ]
P=— =JU
At |5 0
TermoBast MOIITHOCTB, BBIJEISEMAs HA PE3UCTOPE:
I S
P=I’R=—=]U
R

MonTHOCTE UCTOYHUKA TOKA:

3.2.10

CBO60,Z[HBI€ HOCHUTCIIN SJICKTPUYCCKUX 3apsAa10B B
IMPOBOAHHKAX. MexaHu3MBI IpOBOAMMOCTHU TBépI[I)IX
MCTAJlJIOB, PAaCTBOPOB M pacCIlyIaBOB J3JICKTPOJIMTOB, TIa30B.

[TonynpoBoauuku. [1oaynpoBOJHUKOBBIN U0

3.3

MAT'HUTHOE ITIOJIE

3.3.1

MexaHnueckoe B3aUMOJIEHUCTBUE MArHUTOB. MarHuTHOE IIOJIE.
Bexktop wmarnutHOM uHAykuuu. [IpuHIMN cyneprno3unuu

MarHUTHBIX IOJICH:

B = Bl +B:+...

JInaun HHAYKOUU MAr"duTHOIO  IOJIA. KapTI/IHa JIMHUM
WHAYKIIUU MAarduMTHOI'O OJIA IOJIOCOBOI'O 151

HOI[KOBOO6pa3HOFO IIOCTOSAHHBIX MarHuTOB

3.3.2

OnpIT 3pCTez[a. MarauTHoe 10Jje MMpOBOAHUKA C TOKOM.




KapTI/IHa JIMHAHN HHAYKOUW MAr"iuTHOrO 1oJid JJIMHHOTO
IpAMOTo IMPOBOJHUKA U 3aMKHYTOI'O KOJIBIIECBOI'O IMTPOBOAHUKA,

KaTyIIKu ¢ TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJI€HUE U BEJINYUHA!
F, = IBlsina

, TJIE 0L — YroJI MEX Ay HallpaBjIeHUEM IIPOBOHUKA U BEKTOPOM

3.34

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA:

I 0. — YTOJI MEX]ly BEKTOpaMu

HBI/I)KGHI/IG 3ap5[)KeHHOI\/’I JaCTULOBI B OJHOPOJHOM MAarHUTHOM

I0JIE

3.4

OJIEKTPOMAT'HUTHAS MHAY KW A

34.1

[ToToK BEKTOpa MAarHUTHON MHIYKIUU:
& = F,5=FS5cosa

3.4.2

SIBnenue snexkrpomarHuTHOM MHAYKUMHU. D/1C nnayknuu

3.4.3

3aKOH 3eKTpOMarHuTHOM nHaykuun Papanes:

AD
E :—E :—(I:l;
A0

3.4.4




7

3JIC uHAYKIMH B IPSIMOM TPOBOIHUKE UTUHOI |,

ABKYHIEMCS CO CKOPOCTBIO

'E_‘J

w10)

B OJIHOPOJHOM MarHuTHOM IoJie B:
| E; |= Blvcosa

/i€ 0 — yroJl Mexay BeKTopoM B u Hopmaibio

n

K IJIOCKOCTH, B KOTOPOI1 JiexKaT BEKTOPhI

-
-

lnv

TO
| Ez' |= Blv

3.4.5 [IpaBusno Jlenna

NHAyKTUBHOCTE:

L=—
3.4.6 I




nwm O = LI
Camounaykuus. /1C caMOMHIyKIINY:

AT
Eﬂ:—L—L =11,
—

At
DHeprusi MarHUuTHOTO TIOJISL KaTYIIIKU C TOKOM:
W — LI?
3.4.7
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A 11 BOJIHBI
KonebatenpHblii  KoHTYp. CBOOOIHBIE 3JIECKTPOMArHUTHBIC
Kosie0aHus B UA€aIbHOM KOJebaTeIbHOM KOHTYpE:
[4(1) = Gumesin 0t + )
35.1 L’ff] =, = 0, c0s( @ + @y ) =1, cos(f + @y
®opmyna Tomcona:
T =2mVLC
OTKYyZa
2 1
Ww=—=——

T LC




CBs3b AMINIMTYbI 3apsdaa KOHACHCATOpa € aMHHHTYILOﬁ CHJIbI
TOKa IIpu CBOGOZ[HI)IX QJICKTPOMArduTHBIX KoieOaHUusIX B

nacaJbHOM K0JIe0aTeILHOM KOHTYpEC:

Qe = —

£}

3aKOH COXpaHEHMsI DHEPTUH B HACATLHOM KOJIEOATEIHHOM

KOHTYpe
3.5.2
3.5.3 BoinyxeHHbIe 351eKTpoMarHuTHbIE Kosiebanus. Pesonanc
[Tepemennsbrit Tok. [IponsBojcTBO, mepeaada u MOTpeOICHUE
3JIEKTPUYECKON SHEPTUU
3.5.4 . R . .
cu- LI CU" Lr-
+ = e = X — const.
2 2 2 2
CBoiiCcTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BAKyyMe:
ElB1lc
3.5.5
356 [Ikama 3IIEKTPOMArHUTHBIX BOJIH. [Ipumenenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpssMonuHENiHOE paclpoOCTpaHEHHE CBETa B OJAHOPOJHOMU

cpene. Toyeunsiit uCTOUHUK. JIyd cBeTa

3.6.2

3aKOHEBI OTpaAKCHHUA CBETA.

o=




ofp

VPP ayd

3.6.3 [TocTpoenue n300pakeHU B INIOCKOM 3€pKaje

3aKOHbI IPEJIOMIICHUS CBETA.

[Ipenomnenue cBera:

Ny 5ina = nqsinf.

AOGCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:

C

Mage = ;

OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
3.6.4 Ny 14

Mgy = — = —
OTH Tli T,-':':

XoJ nydei B mpu3Me.
1"1 - 1"2 5 ”1}.1 - ”2}'1
CooTHOILlIEHHE YacTOT M COOTHOIIEHWE JUIMH BOJH MpH

Mepexo € MOHOXPOMATHUYCCKOI'O CB€TA YE€PE3 I'paHUNyY pa3aciia

ABYX OIITUYCCKUX CPCI:

3.6.5
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ny
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[losnHOE BHYTpEHHEE OTpaKECHHUE.

[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:

5 1 L%
INXL, = =—

e
Mo My

ColOuparoriue ¥ paccewBarONINE JIMH3BL. TOHKas JIMH3A.

DOKYCHOE pACCTOSTHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

D 1
~F
3.6.6
®opmysia TOHKOH JIMH3bI:
1 + 1 1
d f F
3.6.7

YBenuueHue, 1aBacMoe JUH30M:




r - = —
H d
d #Tn
f |
H
F
L
N[k
A
B cyuae paccenBaroniei JuH3bI:
D= F=—=0,

h 1FI

— =1
3.6.8 H- 4

Xoa dyda, IpOUIEAUIEro JUH3Y MOJ MPOU3BOJIBHBIM YIIIOM K

e€ rTmaBHOM omntudecko ocu. Iloctpoenne wu3o0pakeHUi

TOYKH M OTpe3Ka HpsIMOM B COOMpAIOLIUX M PACCEUBAIOLIUX

JMH3aX U UX CHCTEMax

doroanmnapaT Kak onTHYecKui mpubop. ['ma3 kak onTuueckas
3.6.9

cuctema

WNurtepdepenius cBera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS

HAOIIOICHUS MaKCHUMYMOB u MUHUMYMOB B

UHTep(PEepPEHIIMOHHON  KapTHMHE OT  JIBYX  CHH(Da3HBIX

KOT€pPEHTHBIX UCTOUYHUKOB:
3.6.

!
MAaKCIIMYMET — A=2m—, m=0,%1

i

"
MITHIIMYMBI — i*-.:{zm+1_];, m=0,£1,+2 +3__.

.ﬁ




Hudpakmus cBera. [ludpakiuuonnas pemeérka. YclIoBHUeE
Ha6JIIOI[eHI/I$I TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
naJicHU MOHOXPOMAaTHYECKOTO CBETa C JITMHOM BOJHBI A Ha

petméTky ¢ nepuoom d:

3.6.11
dsing,, = mid,m=0,+/-1,+/-2,+/-3, ..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 l'unoresa M. Ilnanka o kBanTtax. ®opmyna [lnanka: E = hv
4.1.2
4.1.3 dotordpdext. OnbiTer A.I'. CtonmeroBa. 3akoHbl PoTodhdexTa
VYpaBuenue DitHmreitHa st GoTodddekra:
Jl-::rl._:nl:rr|:|:-:a| = Aebxofa + Eyuman
rjae
he
414 El‘l.,'ll:rrl:IHEl = hi = I’
he

Asancu.qa = hvecp = ﬂ,_
Ep

mv? o
EE‘:HH itk = 2 = EUE-EH




4.15

[laBiienue cpera.
JlaBneHue cBera Ha MOJHOCTHIO OTPaKArOLIYI0 ITOBEPXHOCTh U

Ha MOJIHOCTBHIO MOTJIOIIAIOITYIO ITOBECPXHOCTDH

4.2

OU3NKA ATOMA

42.1

[ImanerapHas Mozaenb aToMa

4.2.2

[Tocrynatet bopa. U3nydyenne u mornomieHre (HOTOHOB IMpHU
Hepexo/Jie aToMa € OJJHOTO YPOBHS PHEPIHU Ha JPYTroil:

e |, -E

mn .

hv

m |
“mn

4.2.3

JIuHelyaTele CIEKTPBHI.

CnekTp ypoBHEM 3HEPrUuM aTomMa BOJOPOIa:

_13,63B
E, =222 4123,

e

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxknonnas monens sngpa [eitzenOepra — MBaneHko. 3apsina

sapa. MaccoBoe 9HcCiIo sgapa. H3oTonbl

4.3.2

P AIMOAaKTHUBHOCTD.

Anba-pacnan:
A A4 4
-X—>5Y+ He

bera-pacnan.

DNEeKTPOHHBIN B-pacnan:

A A 0~
XY+ je+v,

[To3utponnslii B-pacnan:
A A 0=, .,
XY + JE TV,

I'amma-usnyuenue




3aKkoH PAAUOAKTHUBHOI'O pacliiaga:

-t

433 [Iycte M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t

4.3.4 SnepHble peakuun. Jlenenue U CUHTE3 SAep
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