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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueill mporpammbl BocnuTaHus v Konuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPOQECCUOHATILHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpaMmme mo ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0yYaloIIUXCs, OCBOUBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIrIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMIOJHEHUN UMHU Y4E€OHBIX UCCIIE0BaHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢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. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0e30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa cmocoba peanmu3anny  (QU3MYECKOr0 TMpakThkyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3yudeHus pazzaena (temsl). [Ipu stom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmnporpamme 1o (¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIIEPUMEHTa,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. [Ipm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE yHOEIAETCA PEIICHUIO PacYéTHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zenoB. /(s kayecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B MPOTPaAMMeE I10
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W O0ECIEeYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

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



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pa3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTEePUH U PYyHIAMEHTAILHBIX 3aKOHOB (PU3UKHU;

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

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOHBIX 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 QU3UKM Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHus:

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

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJIST OOBSICHEHHSI
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojeNnM, aJeKBATHOM YCIOBHUAM 3aJadd, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
Gu3NYEeCKNX OSKCIEPUMEHTOB, aHaldM3a U UHTepHpeTrauuud uHboOpMaIuH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

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

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

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NPaKTUYECKUX paboT SABISETCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaIbHas HayKa o npupojae. HayuHslil MeTo mo3HaAHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIBIOTEPHBIC JATYMKOBBIC 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. dusnyeckuil 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3ndecKas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsHKEHUS B LENHU TOCTOSHHOTO TOKAa IIPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEpPHAIBHOM TOYKH, WX MPOCKIMU HAa OCH CHCTEMBI KOOPAMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJoBas M JIMHEWHass cKopocTh. I[lepmon u yactora oOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsAIOB, LEMNHbIC, MIECTEpEHYATHIE W PEMEHHBIE IEepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPAEKTOPHIl, CKOPOCTEN IBHXKEHHUS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenue paBWKEeHHs Tena, OpoOIIeHHOro ropu3oHTandbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHUs KOHUYECKOTO0 MAasTHHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akon HproToHa 111 MatepuaaibHONU TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoil MMUPOTHL. JIBUKEHHUE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapounuent tpenus. Cuna CONpOTUBICHUS TpPHU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEH  NPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHU JABWXKEHHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



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

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koaddunrieHTa TpeHUS MO BEJIUYMHE YIIIOBOro KoddduiimeHrta
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. I[locTynmaTenbHOe M BpamiaTeIbHOE JIBUKEHUE
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€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPIAOIO Tejla, MMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX 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 IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWibl. lloTeHUManbHas >HEprus.
[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 KOCMUUECKAsT 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
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PAOOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmnyiibca Tteia no TOpMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KWUHETHYECKOW SHEPTUH TEJA 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 MeopUul.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX



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

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, N300apa.

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

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CPEIHHE 3HAYCHUSI BEJIUYHWH, OIMUCHIBAIOIINX
€€ 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 BBIpa)KEHUE 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 pabora B TepMoaArHamMuke. Beranciienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

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

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

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DHepruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

Bropoii 3akOH TEpMOJMHAMHUKK JUISI 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 TEIIOBBIX ABUrareneil. TeroBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3aLUSA «TEIJIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEeHME yAECTBHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUIOTa NapooOpa3oBaHUsl.

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. AGCONMIOTHAS U OTHOCUTENIbHAS BIIaXKHOCTb.

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 nedgopmariuii.

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

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TETIIOBOTO 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 u3MEepeHUs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON 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 olpasia 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.
DNeMEHTAapHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAaHEHUs 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 3IIEKTPUUECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAIOB Il 3JIEKTPOCTAaTHUYECKOTO ToJig (KaK OJHOPOAHOrO, TaK u
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 HANPSHKEHHOCTH JTHX TONEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. IDNEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
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
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

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

3akon Oma [ yyacTKa LeTmu.

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

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpruueckux nenei. [Ipasuna Kupxroda.



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

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

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM I1enmu. MOIIHOCTh HUCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKCHHS I PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

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

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TTPU TTOCTOSIHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS AUCCOLAALIMS.
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-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa OJHOBAIEHTHOIO UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YUYEHHYECKUHM  DKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHU, U3MEpPUTEbHBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX Tell, KUJIKOCTEH U Ta30B, KUJIKHE KPUCTAILIbI, SJIEKTPUUYECKHUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

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

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKH, Iapa- U JHaMarHETUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJA  IOJOCOBOTO  H
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJIEHOU/I, 3aIUTa OT IEKTPU3ALNUU TEJI MIPU ABMKCHUU B MATHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MArHUTHOT'O TOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

lMapmonundeckue konebanus. Kunemarnueckoe W JTUHAMHYECKOE OIHUCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHSI.

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

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas xpuBas. BrnusHue 3aryxaHuss Ha BHJA PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOW MOJICIH MPY>KMHHOTO MasTHUKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUH HHUTSAHOTO M HPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYXIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MIEPEMEHHOT0 TOKA OT BPEMEHH.

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

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

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

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCcTpaHEHUE MTOTEPEYHBIX U MTPOOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

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

OO6Hapy:xeHue nH(PaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE paclpOoCTpaHEeHUE CBETA B OAHOPOAHOMN cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTenb npeaomiaeHus. IIocTOSIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpefaenbHblii yroa MojJHOrO0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromias crocoOHOCT. ['1a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMmepsl Kinaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckne YCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tonyyenue n3o0paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'panunbl  NPUMEHMMOCTH  KJIacCUYECKOM  MexaHuku.  llocTynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa U OHEPIUU  PEISATHUBUCTCKUX dacTUll (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenlenus: Buna. I'unoresa [Inanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka ndmepenuit B Mukpomupe. COOTHOIIEHUSI HEONpPeneIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHETo ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe nccienoBanus horodddexra.

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

Tema 2. @usuxka amoma.

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

[Toctynarsl bopa. U3nydyenue u norjoiienue GOTOHOB MPHU MEpexoae aToMma
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHeiyaToro cnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PanunoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl anpa.

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

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHII.

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

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHudeckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: TO3UMETP, KaMmepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusim).

HccnenoBanne paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU [JIsi OOBSICHEHUS TMPUPOJBI
KOCMHYECKUX OOBEKTOB.

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

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

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HebGa HEBOOPYNKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH NMPAKTHKYM.

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

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uIeHne U cucTeMaTU3alMsl COAEpPXKaHUS pa3iesioB Kypca «MexaHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GU3NMUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYHIECTBIISIETCS C YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBSA3EH C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOACHUE, OSKCIEPUMEHT, MOJACIUPOBAaHUE, MOJelb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKECHUS B JKUBOW IPUPOJE, DKOJOTMYECKHME PHUCKHM IIpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENb SIKOOH, TeHepaTop NMEPEMEHHOIO TOKA, MHAYKIMOHHAs IEYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE 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 POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

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

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

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

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

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

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

TPYAOBOI'0 BOCIIUTAHUA:



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

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

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

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

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

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMHU MOHITHIMU U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB MMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJIM3UpOBATh 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMHU TOJY4YeHUs MHPOpMANUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Ypokax (HU3MKM U BO BHEYPOUHOMU
NEATEIIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJA M KaXJOTrO y4aCTHHMKAa KOMaHJIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  IpOSBIATH  TBOPYECTBO U BOOOpakeHUE,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4eOHOro TMpeaMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

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

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI I10
dbuzuke IS YpOBHS CpeaHero oOmero o0pa3oBaHHMs Y OOYyYarOIIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTH)KCHUIO 1IeTTN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

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

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

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUI:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TMPUMEHUMOCTH Mojenell (U3MYECKHX Tel W
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KPUCTAILUIMYECKOTO) Tella, UJIeadbHbIi ra3, TOUCUHBIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

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

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TPUHUUN  OTHOCUTENbHOCTH ['anmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
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;

aHAM3UPOBATHh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBICHHS, UCIIOJIb3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIIOBOTO JABMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACAJIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJISI, NPUHUUN CYNEPHO3UIUUA DICKTPUUYECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl apajes 1ist 37€KTpoau3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKash SHeprusi, padoTa CHJIbI, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TepMOJAMHAMHUKE, BHYTPEHHSIS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HaNpsOKEHHOCTh TOJIST TOYEYHOI'O 3apsifla WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUs JIEKTPUUYECKOTO MOJIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJEHCAWs, IUIABJICHUE U KPUCTAJUIN3alsl, HAIPABJICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI 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,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTAaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYI0BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiatb KadyecTBEHHbIC 3a/Jaud, TpeOylolue NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

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

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a4 TAK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JOCTHKEHUU
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HWH(GOpMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIE0BATENBCKUX padoT;

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

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

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

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

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHna, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMrepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATH ~ OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBJICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, TaMMa-u3iaydeHue snuep, (u3nyecKue MNPUHIUNBI CIEKTPATbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATh €70 XaPAKTEPUCTUKUY;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
coOroIaTh TpaBmiia 0E€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKHMMH MpoLeccaMu, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHSATh pa3MyHble COcoObl paboThl ¢ MH(popManuerd (puzndecKoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAYyYHO-TIOMYJISIPHOW MH(pOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
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;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJIbHBIC yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUAX, aJICKBAaTHO OIEHUBATh BKJIQJ KaXIOTO U3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 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 OTbITa 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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI padoThI
pecypchbl
1 ®usznka — pyHIaMeHTaJIbHas HayKa o 1 bubnuorexa [JOK
pupo/Ie 03.09.2024 | https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
WCCIIeIOBaHUs (PU3MUECKHUX SIBICHUH 03.09.2024 | https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1 bubnmorexa [JOK
PHPOBL. A 04.09.2024 |  https://m.edso00.ru/34c49931
IKCIIEPUMEHT B (hPH3HKE
4 Crioco0Ob1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJTUYMH 05.09.2024 | https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa HOK
P P 06.09.2024 | https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKH B GOPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOM HayuyHOU KapTUHBI MUPA, 10.09.2024 | https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JESITENbHOCTH JIOACH
Mexanuueckoe nBmxkeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MexaHudeckoro aBuxeHusd. [Ipsamas u 10.09.2024 | https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHON TOUKY, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
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€ro MPOESKIIMU HA OCH KOOP/IMHAT. 11.09.2024 | https://m.edsoo.ru/30a108a5
Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0CH KOOpAWHAT

PaBHOMEpPHOE IIPAMONIMHENHOE

9 nekenue. ['paduueckoe onvcanue bubnuorexa [JOK
PaBHOMEPHOTO NPSIMOJIMHEWHOTO 12.09.2024 | https://m.edsoo.ru/89ba7190
TIBUKCHUS

10 CrnoxeHue nepeMeIeHnii U CKOPOCTEH. bubnuoreka [JOK
Pemenue 3amau 13.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[psiMonmHEHOE TBUKEHHE C 17.09.2024 | https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK

17.09.2024 | https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJAHMHAT, CKOPOCTH, YCKOPEHHS OT 18.09.2024 | https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY 19.09.2024 | https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS

15 CKOpOlz:?:. Ilepuon u yacroTa. Bu6mmorexa LIOK

20.09.2024 | https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE
16 KonTtposneHas paboTa o teme bubmorexa LIOK

https://m.edsoo.ru/1242f32e
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"Kuuemartuka"

24.09.2024

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17
[Tpunnun otHOCUTENBHOCTH [ anmuest. 24.09.2024 | https://m.edsoo.ru/5a9e4a64
HewnepumansHbie CHCTEMBI OTCUETA
18 Cuna. PaBHOielicTBYIOIIAs CUJIa. bubnuorexa [JOK
Bropoii 3akon HeroroHa. Macca 25.09.2024 | https://m.edsoo.ru/141d3837
19 Bzanmopericteue Ten. Tpetnii 3akoH bubnuoreka [JOK
HeroTona 26.09.2024 | https://m.edsoo.ru/57dba505
I1 CyIIepIIo3 cui. Pemenune
20 3apI:11:ILP;HH }I’/IHMSI—I;IeHES I;I:KOI;I{J(I)B o bubmmorera LOK
8 P 27.09.2024 | https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMHPHOTO TATOTECHUS.
21 DKBUBaJIEHTHOCTh 'PAaBUTALIMOHHON U bubamorera LOK
N P H 01.10.2024 | https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
99 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHU 01.10.2024 | https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI 02.10.2024 | https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyroctit. 3aon yka. Bec tena 03.10.2024 | https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUsbl cuil bubmuoreka [JOK
25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase https://m.edsoo.ru/1fa86499
. 04.10.2024
C Y4€TOM CUJIBI COIIPOTUBIICHUS CPEIbI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK
nasnenue. Cuna Apxumena 08.10.2024 | https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€e U BpalaTeabHOE 08.10.2024 bubmuorexa [IOK
JBUKEHHE TBEPJOTO TEJa https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
Bpamenus. [1nedo cumbl 09.10.2024 | https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepAOMYy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
YcioBus paBHOBECHSI TBEPAOTO TeElIa. 10.10.2024 | https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemterme saza 11.10.2024 | https://m.edsoo.ru/dclcaacO
31 KonTponbHas paborta o teme bubnuoreka [IOK
"luaamuka. CTaTuka TBepAOToO Tea" 15.10.2024 | https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUeK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbI MAaTEPUAIBHBIX TOYEK. 15.10.2024 | https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUU IIEHTPA MaccC
NmMmynbe crITbl U1 U3MEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa. bubmorexa HOK
16.10.2024 | https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMXKEHUE
MoMeHT uMItynbca MaTepuaibHON
34 touku. [IpeacraBneHne o COXpaHEHUU bubmuoreka [JOK
MOMEHTA UMITYJIbCa B IEHTPATIbHBIX 17.10.2024 | https://m.edsoo.ru/d6532eb9
TTOJISAX
35 Pemenue 3amau bubmorexa [IOK
18.10.2024 | https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajIOM U Ha KOHEYHOM bubmuoreka [JOK
nepemeneHuu. ['padguueckoe 22.10.2024 | https://m.eds00.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

bub6mmoreka [{OK

37 I
H3MEHCHIH KPfHeTHqGCKOH SHepri 22.10.2024 | https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToreHuManbHbIE U HEMOTEHIINAIHHBIE
38 cwisl. [loTeHansHas SHEPrUs bubnmorexa LHOK
' prii. 23.10.2024 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTh
Tperbs kocMudeckast CkopocTh. CBsI3b
pabOThI HETTOTCHIIMATBHBIX CHII C
39 M3MEHEHHEeM MEXaHHYECKOW YHEPTUU bubamorexa [JOK
24.10.2024 | https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUN
Vupyrue u He M€ CTOJKHOBEHU.
40 vy EIZIF{GHI/IG Bgn If }J,'IFJ'II/I JIS1 AAeaIbHON bubmmorexa [IOK
p PHY a A 25.10.2024 | https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MeXaHUKe" 05.11.2024 | https://m.edsoo.ru/474e7c4a
PasButne npencraBlIeHHH O IIPUPOJIE
pe prpOA bu6mmoreka [IOK
42 ter1oTel. OcHoBHEIE moaoxkeHuss MKT.
05.11.2024 | https://m.edsoo.ru/b0ad4445f
Juddysus. BpoyHoBckoe nBrKeHne
CrpoeHue ra3000pa3HbIX, JKHJIKHX
43 TBEPABIX TEI. XapaKTep ABIKEHUS U bubmnorexa [IOK
pA o p p A 06.11.2024 | https://m.edsoo.ru/c44d02e2
B3aUMOIEMCTBUS YaCTHUIL BEILIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Koanecho Bep €CTBa ri,OC'(FO}IHHa}I) bubmnorexa [IOK
Hl ’ 07.11.2024 | https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuoreka [IOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

IlIxama Ienbcus 08.11.2024 | https://m.edsoo0.ru/0070d493
bubmuoreka [JOK
4 P
6 CHICHHE 3314 12.11.2024 | https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 n T
AICAIHBIN Ta3. § a30BBIC SAKOHET 12.11.2024 | https:/m.edsoo.ru/1den2367
48 VYpaBHenue MenaeneeBa-Knanerpona. bubnuorexa [JOK
Pemrenne 3amau 13.11.2024 | https://m.edsoo.ru/8d12¢328
49 AOcouroTHast TeMIiepaTypa. 3akoH bubnuorexa [JOK
JlanpTOHA 14.11.2024 | https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 15.11.2024 | https://m.edso00.ru/68878d51
I'pa €CKoe ITpeACTaBICHNE
51 1/1501? H: e(I:COBl'-IfBgT: ];AJ; I:;oxo a bubmiorexa HOK
pott ' pMa, pa, 19.11.2024 | https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 O MKT
CHOBHOE ypaHerue 19.11.2024 | https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 P
CHICHHIE 3aAa1 20.11.2024 | https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei 91.11.2024 https://m.edsoo.ru/c38af875
MOCTYHATEeNbHOTO TEILIOBOTO
JIBIDKEHUS €€ YaCTHUI]
55 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK
no teme "OcHoBel MKT" 22.11.2024 | https://m.edsoo.ru/09d12fd8
56 KonTtponsHas padora o Teme "OCHOBBI bubnuoreka [IOK
MKT" 26.11.2024 | https://m.edsoo.ru/13adad59
57 TepmonHaMuueckas cucTeMa. bu6mmoreka [JOK
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3ajanne BHEIIHUX ycnoBuil st T /] 26.11.2024 | https://m.edsoo.ru/5f8d38a3
cucteMbl. BHenHue 1 BHyTpeHHUE
napameTpsl. [Tapamerpsr T/l cuctembl
KaK CpeIHUE 3HAYCHUS BEJINYUH,
OMNMCBHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoOIMHAMUKH.
58 CamomnpounsBosbHas penakcarms T/] bubmorexa HOK
27.11.2024 | https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Monenb nieaJIprHOTO Ta3a B
59 TEPMOIUHAMHUKE. Y CJIOBHS bubnmorexa [JOK
PMOA T 28.11.2024 | https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 VYpaBuenue MenzeneeBa-Knanelipona bubmuorexa [JOK
Y BBIpa)XCHUE U BHYTPEHHEH SHEPTUn 29.11.2024 | https://m.edsoo.ru/bal178d0
Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [IOK
KBazucratuueckue u HeCTaTUYECKUE 03.12.2024 | https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
62 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
o rpaduky nporecca Ha pV- 03.12.2024 | https://m.edso0.ru/741d5738
auarpamme
Temnonepenaua kak croco0 N3MEHEHUS
63 BHyTpeHHeH sHeprun T/ cucremsr 0e3 bubmotera [JOK
yiP P 04.12.2024 | https://m.edsoo.ru/3d734561
COBEPIIEHHS padOTHI
64 KonBekuus, TenaonpoBoHOCTb, bu6mmoreka [JOK
W3IIy4eHHE 05.12.2024 | https://m.edsoo.ru/157b54cd
65 KonnuectBo TemnoTel. TenaoéMKoCcTh Bubmmorexa LIOK

https://m.edsoo.ru/7ba67355
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Tena. Y IeabHas U MOJISIpHAs
TEIJIOEMKOCTH BellecTBa. Y IejIbHas
TEIJIOTa CTOPAHUS TOTLJIMBA

06.12.2024

Pacuér konmyecTBa TEIIOTHI IIPH

bubmmoreka [{OK

06 Terionepeaaye 10.12.2024 | https://m.edsoo.ru/ldb5ad4e
67 [TonsTHe 00 amuabaTHOM TIporiecce. bubnuorexa [JOK
[epBErit 3aKOH TEPMOTUTHAMUKA 10.12.2024 | https://m.edso0.ru/d8098824
KonuuecTBo TemoTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTruu brbmmorexa [OK
11.12.2024 | https://m.edsoo.ru/b047alcd
T/ cuctembl
Brtopoii 3ak0H TepMOAMHAMUKH TSI
69 PAaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTumocTthb 12.12.2024 | https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
marurH. KIT] 13.12.2024 | https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3Hadenre KITJ. Hukn bu6mmoreka [IOK
Kapno 17.12.2024 | https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
7 Pemmerme s 17.12.2024 | https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKTHI
73 WCIOJIb30BAaHHUS TEIUIOBBIX ABUTATEICH. bubnnoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIei 18.12.2024 | https://m.edsoo.ru/9867aaa’
Cpenbl
bu6mmoreka [JOK
74 Pemrerme saza+ 19.12.2024 | https://m.edsoo.ru/c8c70432
75 O06o01eHne u cucTeMaTu3anus 3HaHu | bubnunoreka [JOK
no teme "Tepmoannamuka. TenaoBsie 20.12.2024 | https://m.edsoo.ru/28d62b3f
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https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

MaIuHe"

KonTtposnsHas paboTa o teme

76 "Tepmoaunamuka. TermioBbie bubmmorexa [TOK
p H” ’ 24.12.2024 | https://m.edsoo.ru/1b6e26c5
MAIIHHEBI
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
77 Wcnapenne u kurienne. Y nenbpHas bubmmorexa [TOK
P ihde 24.12.2024 | https://m.edsoo.ru/6f8e6777
TEIUI0Ta MapooOpa3oBaHUs
HacwImmennbie 1 HEHACHIIIICHHBIC MTapPHI.
KauectBeHHas 3aBUCUMOCTBD INIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT
78 TEMIIEPATYPhI, X HE3aBUCUMOCTD OT bubmmorexa [TOK
. ’ 25.12.2024 | https://m.edsoo.ru/f5c17d02
00bEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTB TEMIIEPATYPhl KHITCHUS
OT JIaBJIEHUS B )KUIKOCTH
79 Braxxnocts Bozmyxa. AGCOIIOTHAS U bubnuoreka [IOK
OTHOCHUTEJIbHAs BJIAXKHOCTh 26.12.2024 | https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 P
ClHICHHE 311 27.12.2024 | https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u
81 amopdHbIe Tena. AHU30TPOIIHS bubmorexa HOK
P ) P 09.01.2025 | https://m.eds00.ru/20a88a03
CBOWCTB KPHCTAIOB
[TnaBneHre U KPUCTAUTA3ALIMSL.
82 V aenpHas TEIUIOTA IJIaBJIEHUS bubmnorexa [IOK
s ' 10.01.2025 | https://m.edsoo.ru/6ee91e9f
Cybnumarnus
edopMmaruy TBEPIOTO TeNA.
83 lilaiﬂljkeHlll/Ie u cmlzfrllxle Casur. Moayib bubmiorexa LOK
- BN Hyv 14.01.2025 | https://m.edsoo.ru/dalaabl10
HOwnra. Ilpenen ynpyrux nedopmanuii
84 TennoBoe pacuIMpeHne KUIKOCTEN U bu6mmoreka [JOK
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TBEPJBIX TEJI. AHTAPMOHU3M TEILJIOBBIX 14.01.2025 | https://m.edsoo.ru/7ba5edf2
KoJieOaHUi YacTHUIl BEIIECTBA

85 [IpeoOpazoBanue sHeprun B (ha30BBIX bubmmorexa [IOK
nepexoiax 15.01.2025 | https://m.edsoo.ru/97a0672f

bubmmoreka [{OK

86 | Ypasneine enosoro Ganarica 16.01.2025 | https://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemterme sazat 17.01.2025 | https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspueie sapnenus. Jlapienue noa bu6moreka [IOK
HCKPUBJICHHOW MOBEPXHOCTHIO 21.01.2025 | https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o01enre 1 cucTeMaTru3aus 3HaHUHA

89 1o Teme "ArperatHbie COCTOSIHHS bubmorexa IOK

21.01.2025 | https://m.edsoo.ru/0b52575¢
BeniectBa. ®azoBbie nepexoap”
KonTtponsHas paboTa o teme
90 "ArperatHble COCTOSIHHS BEIICCTBA. bubmorexa LOK
22.01.2025 | https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoabl"
DnexTpusaius Teq U e€ mposBICHUsL.

01 DnekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH, 23.01.2025 | https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYIPOBOJHUKU
DJIeMEHTapHbIN IEKTPUUECKUI 3apsi/l.

92 3akoH COXI]f))aHeHI/I}I SHSKTqueCKorE ) bubmmorexa [IOK

24.01.2025 | https://m.edsoo.ru/f49afd24
3apsiaa

93 B3aumopeiictBue 3apsiioB. ToueuHsie bubnuoreka [JOK
3apsansl. 3akoH Kynona 28.01.2025 | https://m.eds00.ru/445b7746

94 Pemienne 3amau bu6mmoreka [JOK
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28.01.2025 | https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc

95 Dnektpuyeckoe nosie. Ero neiictBue Ha bubnuorexa [JOK
MEKTPUICCKHUE 3APSIJIbI 29.01.2025 | https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [Ipo6uerit 3apsia. Jlunum bubnuorexa [JOK
HaNPSHKEHHOCTH DIIEKTPUIECKOTO TIOJISL. 30.01.2025 | https://m.edsoo.ru/3dac6957
OHOPOIHOE AIEKTPUIECKOE TI0JIe
[ToreHumanbHOCTH

97 JIEKTPOCTATHYECKOTO TOJIs1. PazHocTh bubmorexa HOK

P ) 31.01.2025 | https://m.eds00.ru/80021447
MTOTCHIIMAJIOB M HAIIPSDKCHUE
[ToreHunanpHas sHe 3apsaa
98 3ne:<THIéiTaiEqZCKI:)£FHTHe l;'fc})ITel:{ na bubnmorexa [JOK
P ' t 04.02.2025 | https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO MO
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIUAJIOB [Tt bubamorera LOK
P " 8 04.02.2025 | https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MO

100 [TpunIUn cynepno3uiuu bubnuoreka [JOK
ANEKTPUYECKHUX MOJIEH 05.02.2025 | https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 P

CLICHHE Sa1ad 06.02.2025 | https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
paBHOMEPHO 3apsKEHHOM chepbl 07.02.2025 | https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00Bsémy mmrapa. [lone paBHOMEpPHO bubmmorexa [IOK

y 13 ) p N p 11.02.2025 | https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpOoBOJHUKH B DIIEKTPOCTATUYECKOM bubnuoreka [IOK
oJie. Y CIIOBUE PAaBHOBECUS 3apsIIOB 11.02.2025 | https://m.edsoo.ru/32405eab
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JIMDIIEKTPUKY U NIOJIYIIPOBOJHUKH B

bubmuoreka [JOK

105 ANEKTPOCTATUYECKOM II0JIC 12.02.2025 | https://m.edsoo.ru/060ebab5
Konpnencarop. D1nekTpoéMKOCTh
106 KOHJICHCATOPa. DIEKTPOEMKOCTh bubmorexa HOK
13.02.2025 | https://m.edso00.ru/845b473
IJIOCKOTO KOHACHCATOPA
107 IlapannenbHoe COeqUHEHHE bubmmoreka [IOK
KOHJICHCAaTOPOB 14.02.2025 | https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTenbHOE COCAUHEHUE bubmmoreka [IOK
KOHJICHCAaTOPOB 18.02.2025 | https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa bubmorexa IOK
18.02.2025 | https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemienne 3amau https://m.edsoo.ru/5fb2ach5
19.02.2025 https://m.edsoo.ru/27434040
111 JIBr>keHue 3apsKEHHOW YaCTUIIbI B bubmuorexa [JOK
OJIHOPOJTHOM DJICKTPUUECKOM TI0JIe 20.02.2025 | https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay 91.02.2025
113 O06o00meHrEe B CHCTEMAaTH3alKs 3HAHUI bubnuoreka [JOK
1o Teme "DneKkTpudeckoe noje" 25.02.2025 | https://m.eds00.ru/5752603f
114 KonTtponbHas padoTa o teme bubnnoreka [JOK
"OnexkTpuueckoe mnojue" 25.02.2025 | https://m.edsoo.ru/cefe90e9
Cuina toka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYIIECTBOBAHUS MOCTOSITHHOTO Bu6mmorexa LIOK
26.02.2025 | https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsbxenue u 3/1C 97 02.2025 Et?i?;;f;igrc:/lé%%lﬁ
117 3akoH OMa AJ1s y4acTKa LIETH. bubnuoreka [IOK
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DIEKTPUUYECKOE CONTPOTUBIICHUE 28.02.2025 | https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €ro bubnuorexa [JOK
JUTMHBI U TUIOIIATU TIONIEPEYHOTO 04.03.2025 | https://m.edsoo.ru/95fcdf51
CCUCHUS
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3amau 04.03.2025 | https://m.eds00.ru/437f8300
120 [TocnenoBarensHOE, MapajlieIbHOE, bubmmoreka [IOK
CMEIIAaHHOE COSAMHCHHE TTPOBOIHHKOB 05.03.2025 | https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubmuorexa [JOK
nieniedd. [IpaBuia Kupxroda 06.03.2025 |  https://m.eds00.ru/1794cf37
bu6moreka [IOK
122 Pemterre sazas 07.03.2025 https://m.edsogru/3881b469
123 PaboTa snekTpuueckoro Toka. 3akoH bubnuoreka [IOK
Jxoymst —Jlenna 11.03.2025 | https://m.edsoo.ru/a3605c5¢
bubnuorexa [JOK
124 Pemterme saza 11.03.2025 https://m.edsogru/6761bf0f
MOINTHOCTD JEKTPUIECKOTO TOKA.
125 TennoBas MOIITHOCTh, BhIEIIEMas Ha bubmmorexa [TOK
pesueTOpe 12.03.2025 | https://m.eds00.ru/99750a6f
bu6mmoreka [JOK
126 Pemene sana< 13.03.2025 | https:// m.edsocl)l. ru/eb72fc24
127 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnnoreka [JOK
HCTOYHHKA TOKA 14.03.2025 | https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubmuoreka [JOK
ANEKTPUYECKOM 1enu 18.03.2025 | https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemerre safa- 18.03.2025 https://m.edsocI)_.[ru/3580b679
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bubmuoreka [JOK

1 M
30 OTIHOCTL HETOTHIRa Toka 19.03.2025 | https://m.edsoo.ru/a0ae51d8
bubmmoreka [{OK
131 K
3 OPOTKOE SaMblKaiHe 20.03.2025 | https://m.edso0.ru/546f5632
132 KonneHcarop B 1ienu nNoCTossHHOIO bubnuorexa [JOK
TOKa 21.03.2025 | https://m.edsoo.ru/35368f3e
bu6mmoreka [IOK
1 P
33 cHieHHe sajat 01.04.2025 | https://m.edsoo.ru/4410cef0
134 Pemenue 3amgau mo reme "[locTostHHBIM bubnuorexa [JOK
AMEKTPUICCKHI TOK" 01.04.2025 | https://m.edsoo.ru/a7340a29
135 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6moreka [IOK
MEKTPUICCKHI TOK" 02.04.2025 | https://m.edso0o.ru/744261b8
136 Pemenne 3agau o teme "IlocToSITHHBIN bu6moreka [IOK
ANEKTPUYECKUH TOK" 03.04.2025 | https://m.edsoo.ru/eb5d4687
O06o01enre 1 cucTeMaTru3amus 3HaHUH
137 o Teme "TloCTOSHHBIN 3ITeKTPUYECKUN bubmorexa IOK
ok P 04.04.2025 | https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponpHas padoTa o teme bubnuoreka [JOK
"[TocTOSIHHBIN 2NTEKTPUUECKHUIA TOK" 08.04.2025 | https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MpOBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI bubmorexa HOK
P HHECTB. P 08.04.2025 | https://m.edsoo.ru/da794295
TOK B MeTa/l1aX. CBEpXIIPOBOAMMOCTD
DIEeKTPUYECKUN TOK B pacTBOpax u
140 acriaBax dJEKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ) 09.04.2025 | https://m.eds00.ru/4b423491
®dapanest 115 SIEKTPOTU3A
N bubmuoreka [JOK
141 !
DUeKTpHHeckitit TOK B rasax. [hasma 10.04.2025 | https://m.eds00.ru/92d92f76
142 DNEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
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Bakyymabie npuOopbl 11.04.2025 | https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKUM TOK B bubnmoreka [JOK
MOJTyITPOBOTHUKAX 15.04.2025 | https://m.edsoo.ru/ab61c660
bubmmoreka [{OK
144 | HomynporozHikoIe IpioopE! 15.04.2025 | hitps://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUS
B IIETIH MIOCTOSIHHOTO TOKA P MIOMOIITH
aHAJIOTOBBIX U IIU(PPOBBIX
145 M3MEpPUTENbHBIX TPUOOPOB" UITH brbmmorexa [OK
. 16.04.2025 | https://m.edso0o.ru/5643ea56
"3HaKOMCTBO ¢ U POBOIL
naboparopueit no ¢pusuke. [Iprumepsl
n3MepeHus (PU3NIECKUX BEIIMUUH TIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"
DU3NYECKUH TPAKTUKYM 10 TEME
146 "N3ydyeHrne HEpaBHOMEPHOTO IBUKEHUS bubnuoreka [IOK
C TENBIO OTIPEICTICHUS MTHOBEHHO M 17.04.2025 | https://m.edsoo.ru/f6292f5f
ckopocth"
DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
147 JIIBUKEHUH 110 HAKJIOHHOM I0CKOCTH" Bubmorexa OK
18.04.2025 | https://m.edsoo.ru/6960b6ef
win "HccnenoBanue 3aBUCUIMOCTH ITyTH
OT BpEMEHH MPU PaBHOYCKOPECHHOM
IBIOKeHUN"
Du3N4EeCKU IPAKTUKYM I10 TEME
148 "3MepeHne yCKopeHHsi CBOOOHOTO bubnuoreka [IOK
najgeHus" win "U3ydenue qBuKeHus 22.04.2025 | https://m.edsoo.ru/d1ea2402

TeJa, OpOIIEHHOTO TOPU30HTAIBHO"



https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

149

@uU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
ckopocThio" unu "HMcecnenoBanue
3aBHCUMOCTH I1epHoAa 0OpaleHus
KOHHUYECKOTO MasATHHUKA OT €ro
napameTpoB"

22.04.2025

bub6mmoreka [{OK
https://m.edsoo.ru/bcf53514

150

®u3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenune paBHOACHUCTBYIOMIEH CHITBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mmockocTu" nim "IIpoBepka runoressl
0 HE3aBHCHUMOCTH BPEMEHH JIBUKEHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €r0 MacChl"

23.04.2025

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

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIOPYrOCTH, BOSHUKAIOIINX B IPYKHUHE
U PE3NHOBOM 00pasiie, OT UX
nedopmaruu” wim "M3ydeHue
JIBUKEHHS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
0J10K"

24.04.2025

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

152

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue k03P PUIeHTa TPEHUS 10
BEITUYMHE YIIIOBOTO KO PHUIIEHTA
3aBucumoctu Frp(N)" nmmn
"UccnenoBanue NBMKEHUSI OpycKa 1o
HAKJIOHHOH TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEeHTOM TpeHH" WK

25.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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"N3ydyeHue IBUXKEHUS IPy3a Ha Baly C
TpeHuem"

153

PuU3NYEeCKU IPAKTUKYM 110 TEME

yM
"HNccnenoBanue ycioBHi paBHOBECHS
TBEPAOIO Tela, UMEIOIIET0 OCh
Bpamenus" win "Koncrpyuposanue
KPOHIUTEHHOB U pacy€T CUII
ynpyrocta" uin "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TeENA,
MMEIOIIEro TUIOIa b OTophI"

29.04.2025

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

154

®u3NYeCcKUil IPAKTUKYM IO TEME
"N3mepenune uMIlyibca Tena mno
TOpMO3HOMY ITyTH" iy "M3Mepenne
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
UMITyJbCa TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITYJIbCA IIPU YIPYIOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM PHEPTUu Tena Mo
TOPMO3HOMY ITyTH"

29.04.2025

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

155

dusnueckuil MpakTUKYM 10 TeEMe
"H3yueHune U30TepMUYECKOro Mpolrecca
(pexOMEHI0BAHO UCIOJIb30BAHUE
udpoBoit 1abopatopun)" win
"N3y4ueHne n30X0pHOTo npouecca’ uiu
"N3yuenune n3o6apHOro mnpouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

30.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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156

®u3N4eCKUi IIPAKTUKYM 110 TEME
"N3mepenue yaenpHol TemioéMkocTy"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WM
"HccnenoBanue aaunadaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U DHEPTHH
MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

06.05.2025

bub6mmoreka [{OK
https://m.edsoo.ru/2f2faa6l

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapeHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIUIOTHI
iaByieHus apaa" win "M3ydenune
CBOMCTB HACBHIIIEHHBIX MApPOB' WU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3/1yXa M OLIEHKAa MaccChl [1apoB B
nomMenieHuu". smepenue

ko3 durmeHTa moBEpXHOCTHOTO
HATSKEHUS

06.05.2025

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

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HabmtoieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
W3JIy4eHHs] CBETOAMO1a" WK
"N3yueHue npoTeKkaHus TOKA B LIETIH,
coJiepkalieil KoHaeHcarop" wim
"Pacripeniennenue pa3HOCTH
MOTEHIMAJIOB (HANpPSHKEHUS ) U
MIOCJIEOBATEILHOM COEIMHEHUN

07.05.2025

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

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"HccnenoBanue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU
"N3mepenue yaenpHOoro

bub6mmoreka [{OK

159 CONPOTUBIIEHUS TPOBOJAHUKOB" WK 13.05.2025 | https://m.edso0.ru/2b179d98
"UccnenoBannue 3aBUCHMOCTH CHITBI
TOKa OT HATIPSDKEHUS JJIs JIAMITBI
HakaiuBaHus"
®u3NYeCKUil IPAKTUKYM IO TEME
"Habmronenune anexrpoanza" uimu
"U3mepenue 3apsiia 0THOBAIEHTHOTO
160 noHa" win "HccnenoBanue bu6moreka [IOK
3aBUCHMOCTH COTPOTUBJICHUS 13.05.2025 | https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl' WIN
"CHATHE BOJBT-aMIEPHOMN
XapaKkTepUCTUKH Aroaa"
PesepBubiii ypok. O600mEeHNE U
161 CI/ICTI;MaTI/ISZII;I/I}I 3HaHPII>I'IH 10 TEME Eubmorexa HOK
14.05.2025 | https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBubiii ypok. O600mIEeHNE U
162 CI/ICTI;MaTI/ISZII_)II/I}I 3HaHPII>I'IH 10 TEME Eubmorexa OK
15.05.2025 | https://m.edso0o.ru/3149956b
"Jlmnamuka"
PesepBubiii ypok. O0001mIeHNE 1
163 CHCTIe)MaTHSZEI/I}I 3HaHI/II7IIlI 10 TEME bubmnorexa [IOK
16.05.2025 | https://m.edsoo.ru/0f9752ac
"Craruka TBEpAoro rena"
PesepBHbIit ypok. O600IEeHNE 1
164 CHCTgMaTHBZEH;I 3HaHI/II?IIlI 10 TEME bubmmorexa [IOK
20.05.2025 | https://m.edsoo.ru/6c0df9cc

"3aKOHBI COXPAHEHHUS B MEXaHUKE"
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PesepBHeiit ypok. O600mIeHNE 1

165 CHCTeMaTH3aIlMsl 3HAHUH 110 TEMe 1 bubmuoreka [JOK
"OCHOBBI MOJICKYJIIPHOKHHETHICCKOU 20.05.2025 | https://m.edsoo.ru/de148976
teopun"

PesepBHeIii ypok. O600IICHNE 1

166 cHCTEMaTH3alMs 3HAHUH 10 TEME 1 bubmmoreka [{OK
"TepmonmHamuka. TeroBbie 21.05.2025 | https://m.edsoo.ru/Obcc77cl
MaITuHBI"

PesepBubIit ypok. O60011eHIE U

167 CHCTEMAaTH3allMsI 3HAHUH 10 TeME 1 bu6moreka [IOK
"ArperaTHble COCTOSTHHSI BEILIECTBA. 22.05.2025 | https://m.edsoo.ru/59ca5c91
dazoBble IEPEXOBI"

Peseprubrit ypok. O6001eHNE 1

168 CI/ICTIG)MaTI/I?)Zp us 3HaHI/II;IH 0 TeMe 1 bubmorexa [TOK
" B " 23.05.2025 | https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T10JIE
Peseprubrit ypok. O6001eHNE 1

169 CI/ICTIe)MaTI/I?)Zp us 3HaHPII>I'IH 0 TeMe 1 bubmorexa IOK
" Lu[ . 27.05.2025 | https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN 2JIEKTPUUYECKUA TOK
PesepBubIit ypok. O6001IeHNE 1

170 CI/ICTI;MaTI/ISZp us 3HaHPII>I'IH 0 TeMe 1 bubmorexa HOK
" B " 28.05.2025 | https://m.edsoo.ru/cc7681d4
Toxu B pa3IMyHBIX Cpeaax

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
BzanmoielicTBrE TOCTOSTHHBIX
1 MAarauTOB M ITPOBOJIHUKOB C TOKOM 1 bubmmorexa [TOK
PoBOA ' 02.09.2024 | https://m.edso0.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BexTop MmarauTHOM MH WH.
2 ITpun pnn cyIe no3nu§§< BI;aFHHTHBIX 1 bubmmorexa [OK
P UH yrep . 03.09.2024 | https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHUTHOM MHTYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena 04.09.2024 | https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO/TyJTh 04.09.2024 | https://m.edsoo.ru/26d9c5ha
bu6mmoreka [IOK
5 P 1
CHicHHe sazat 06.09.2024 | https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNeKTpOU3MEpUTENbHbIE TPUOOPHI 09.09.2024 | https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [JOK
YaCTHIIbI B OJTHOPOTHOM MarHUTHOM 10.09.2024 | https://m.edsoo.ru/c97afaal
noJje
8 Pemrenne 3amau 1 bubmorexa [IOK
a 11.09.2024 | https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
9 P JI 1
abora cuumet Jloperna 11.09.2024 | https://m.edsoo.ru/d518be4b



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
https://m.edsoo.ru/d518be4b

bubmuoreka [JOK

1 P
0 crietiie sajat 13.09.2024 | https://m.edso00.ru/93617bd9
MarauTHO€ 10JI€ B BEILIECTBE.
11 deppoMarHeTky, napa- u bubmmorera [JOK
PP > ap 16.09.2024 | https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢deppomaruetukos. [Ipumenenune brbmmorexa [OK
PP P 17.09.2024 | https://m.edso0.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
moJie” 18.09.2024 | https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau o Teme "MarautHoe bu6moreka [IOK
nose" 18.09.2024 | https://m.edsoo.ru/41c4ae8a
SIBneHue ANEeKTPOMAarHUTHON
15 WH nu. [ToTok BekTopa bubmorexa IOK
AYKH N p 20.09.2024 | https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [IOK
16 DAL munyxiun 23.09.2024 | https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
®dapanes 24.09.2024 | https://m.edsoo.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko 25.09.2024 | https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MIPOBOTHUKAX 25.09.2024 | https://m.edso0.ru/0235cc02
20 Pemenue 3amau bubmmorexa [JOK
A 27.09.2024 | https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PaBuIIo JieHia 30.09.2024 | https://m.edsoo.ru/bbc22726
22 WNupykruBHOCTH. KaTymika bubnuoreka [IOK
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WHJIYKTUBHOCTHU B LIETIH TOCTOSTHHOTO 01.10.2024 | https://m.edsoo.ru/621eae9d
TOKa
23 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOWHIYKIIHH 02.10.2024 | https://m.edsoo.ru/7ee60ca8
24 DHEeprusi MarHuTHOTO TOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE T10JIe 02.10.2024 | https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemeriite saa 04.10.2024 | https://m.eds00.ru/88f69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUH 10 TeMe "DNeKTpoIuHaMuKa" 07.10.2024 | https://m.edso00.ru/76484025
97 KonTponbnas paborta o teme bubnuoreka [IOK
"DnexTpoauHaMuKa" 08.10.2024 | https://m.edsoo.ru/8ae09h98
Konebatennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMmoHnueckue Bubnmorexa [JOK
09.10.2024 | https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe u JMHAMHUYECKOE bubnuorexa [JOK
OIMMCAaHNE KOJIEOATENLHBIX IBUKECHUN 09.10.2024 | https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onvcanue. BoiBoa
JTUHAMUYECKOTO OTIUCAHMS
30 rapMOHHYECKUX KOJICOAaHUW U3 UX bubmorexa HOK
11.10.2024 | https://m.edsoo.ru/e3c99692
SHEPTreTHUYECKOT0 M KHWHEMAaTHYECKOTO
OITMCAHMS
. bubmuoreka [JOK
31 AMIIHTY 2 1 pasa Koxebanmit 14.10.2024 | https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK
KoJIeOaHUI MaTeMaTUYeCKOro 15.10.2024 | https://m.edsoo.ru/e0399319

MasTHUKa. [lepros cBoOOTHBIX
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KoJIe0aHUN IPY>KUHHOTO MasiTHUKA

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc 16.10.2024 | https://m.edsoo.ru/72e93d09
bubmmoreka [{OK
4 AB
3 ToKos0anu 16.10.2024 | https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
18.10.2024 https://m.edso0o.ru/756123c5
VYpok-koudepenius "MexaHnuecKHue
36 K(I))J'Ie6aHI/I$(Ib BpM ILIKaJH)HLIx bubnmorexa LHOK
3’3 21.10.2024 | https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeH1E U CUCTEMATHU3ALIUS
37 3HaHui 1o TeMe "MexaHn4ecKue bubmmorexa [IOK
" 22.10.2024 | https://m.edsoo.ru/eb84182f
KoJie0anust
38 DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
KonebaTenpHbIi KOHTYD 23.10.2024 | https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUTMTY/IbI 3apsiia KOHJEHCATOpa ¢ bubnuoreka [JOK
aAMIUIMTYJIOM CHUJIBI TOKA B 23.10.2024 | https://m.edsoo.ru/093f9afl
KoJIeOaTeIIbHOM KOHTYPE
40 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
UJeanbHOM KOJIeOaTeIbHOM KOHTYpE 25.10.2024 | https://m.edsoo.ru/d1e2d543
3aryxaromue 3JI1eKTPOMarHuTHEIE
41 KOH}e/)gaHII;}lI Brin peHHBIe bubmorexa [IOK
) YA 26.10.2024 | https://m.eds00.ru/5e668619
ANIEKTPOMArHUTHBIE KOJIeOaHUs
IIepemeHnHsbli TOK. Pesucrop u
42 KOHJEHCATOP B 1LIETTH IIEpEMEHHOI0 bubmiorexa LIOK
A prI P 05.11.2024 | https://m.edso0.ru/84836152

TOKa
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KaTyunca HHAYKTHUBHOCTH B LICTIH

bubmuoreka [JOK

43
MEPEMEHHOTO TOKa 06.11.2024 | https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOM TeNn bubnuorexa [JOK
MEPEMEHHOTO TOKa 06.11.2024 | https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIUINTYIHOE ¥ NEUCTBYIOIIEE bubnmorexa LOK
A A yrotm 08.11.2024 | https://m.edsoo.ru/lcac6cdc
3HAYCHUEC CUJIBI TOKA U HaHpFDKeHI/IH
46 Pe3oHaHC B DIIEKTPUYECKON LIENH bubnmorexa LHOK
P t 11.11.2024 | https://m.eds00.ru/087506df
bu6moreka [IOK
47 P
CHICHHE 3314 12.11.2024 | https://m.edsoo.ru/al16836a4
WneansHenf TpanchopMatop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubmorexa LOK
p a » TTEpest 5 13.11.2024 | https://m.edsoo.ru/f97418ae
MOTpeOICHNE ANEKTPUIECKOI SHEPT U
DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOACTBE DJIEKTPOIHEPTUU.
49 KanT j I/ICHOJ‘IBSOE&HI/IHP bubmmorexa [OK
YARTYP . 13.11.2024 | https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPT U B TIOBCEAHEBHOM
JKU3HHA
bu6mmoreka [IOK
50 P
CHICHHE 3314 15.11.2024 | https://m.edsoo.ru/ee6677ed
51 Pemrenne 3amau bubmorexa LIOK
A 18.11.2024 | https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALMSI
52 3HAHUU 110 TeMe "DIEKTPOMAarHUTHEIE bubmnorexa [IOK
" P 19.11.2024 | https://m.edsoo.ru/401024a9
KoJe0anus
53 MexaHWYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKTepUCTUKN MEXaHUYECKUX BOJIH 20.11.2024 | https://m.edsoo.ru/a58e109f
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bubmuoreka [JOK

>4 (CBOFCTBA MEXAHHHECKIIX BOIH 20.11.2024 | https://m.edsoo.ru/d9ae1000
bubmmoreka [{OK
> 38yK. Xapax1epucTuiit 38y 22.11.2024 | https://m.eds00.ru/13806f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arps3HEHNE OKPY)KAIOIIEH Cpe/Ibl 25.11.2024 | https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
> Petertie sazas 26.11.2024 |  https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3nyuenue >1eKTpOMarHUTHBIX BOJH 27.11.2024 | https://m.edsoo.ru/714e5db1
59 DHEpPrus AMEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
CBo¥icTBa AIIEKTPOMArHUTHBIX BOJTH 27.11.2024 | https://m.edsoo.ru/d01b818c
[Ikana 37eKTPOMAarHUTHBIX BOJTH.
60 HpI/IMeHeHI/IeI;J'ICKTpOMaFHI/ITHI)IX Bubamorexa [JOK
29.11.2024 | https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI paguoOCBsI3U U
61 TeJeBUACHUS. Paqnookanmsi. bubnuoreka [JOK
DIEKTPOMarHUTHOE 3arps3HEHUE 02.12.2024 | https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BoJHBI" 03.12.2024 | https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSAMOIMHENHOTO bubnnoreka [JOK
pacrpoCTpaHEeHHs CBETa 04.12.2024 |  https://m.edso0.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa npﬂhfonHHeﬁzoro bubmiorexa LIOK
04.12.2024 |  https://m.edsoo.ru/ea32d455
pacmpoCTpaHeHus CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnunoreka [JOK
Ccepuueckoe 3epkaio 06.12.2024 | https://m.edsoo.ru/a005d2bb
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[Ipenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEIBHBIM IMOKa3aTelb

66 npenowiienus. [loaHoe BHyTpeHHEE bubnmorexa LHOK
p ) N yIp 09.12.2024 | https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbli yron
ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemrenue 3agaq Ha CHCHUE
67 3a1fcI)H}cI)i oT I;;ei{m: EII/IrIIVI e}JI'IOHI\I/;IJ'ICHI/IS[ bubnmorexa LOK
p p 10.12.2024 | https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
68 cBera. CI0XHBII cocTaB 0eJIoro bubmmorexa [TOK
' 11.12.2024 | https://m.edsoo.ru/d8elc3be
ceeta. [{Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubmuorexa [JOK
ONTUYECKAS CHJIA JIMH3bI 11.12.2024 | https://m.edso0.ru/60441359
70 [TocTpoenne n3o0pakeHUH B IMH3AX U bubnuoreka [IOK
HUX CUCTEMaX. YBEIIHYEHUE JINH3EI 13.12.2024 | https://m.edsoo.ru/bb53b1d5
Pemenne 3a1a4 Ha mocTpoeHue
71 N300paKEeHUI, HOJIYYaEMBIX C bubmmorexa [OK
P > Oy 16.12.2024 | https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucremMa Eubmorexa HOK
17.12.2024 | https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenens
73 IPUMEHUMOCTH F'€OMETPUYECKON Bubmorexa OK
p p 18.12.2024 | https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocThb cBETa U METOBI €€ bubnnoreka [JOK
U3MEpPEHUs 18.12.2024 | https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
7 Jlueniepens caera 20.12.2024 | https://m.edsoo.ru/lel6ccbe
76 WnTepdepeniys ceera bubnuoreka [IOK



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e

23.12.2024 | https://m.edsoo.ru/5fc0c638
KorepeHTHbIE ICTOUHUKH. Y CIIOBHS
77 HaOJIO/ICHUST MAKCUMYMOB U bubmorexa LHOK
MUHHMYMOB 24.12.2024 | https://m.eds00.ru/c6416d48
bubmmoreka [{OK
8 Petuctiite sazas 25.12.2024 https://m.edsocl)_.lru/3061de2b
bu6mmoreka [IOK
7 TpuvieHeHHe HHTCpgepeHLIHn 25.12.2024 | https:// m.edsocl)_.[ ru/668edbc8
bubmmoreka [{OK
80 Jludpaiiii ceera 27.12.2024 https://m.edsocl)_.[ ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJFO/IEHUS TIIaBHBIX MAaKCMYMOB 10.01.2025 | https://m.edsoo.ru/f998d964
bu6moreka [IOK
82 Pemterre sazas 13.01.2025 https://m.edsogru/d580411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBeta 14.01.2025 | https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Peuterre sazas 15.01.2025 https://m.edsogru/c56c8158
85 CBETOBBIC SIBJICHUS B TIPUPOJIE bubmmorexa [JOK
15.01.2025 | https://m.edsoo.ru/0b36363d
86 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHui mo teme "OnTuka" 17.01.2025 | https://m.edsoo.ru/8a14748b
87 KonTtponbHas padoTa o teme bubnnoreka [JOK
«OnTuka» 20.01.2025 | https://m.edsoo.ru/82315dd4
I'panuIel MPUMEHUMOCTH
88 KJIaCCHYECKON MEXaHUKHU. 3aKOHBI bu6mmoreka [JOK
ANEKTPOIMHAMUKHU U IPUHIUIT 21.01.2025 | https://m.edsoo.ru/c9bd77cb

OTHOCHUTCIIBHOCTHU
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ITocTynatel cienuanbHOM TEOPUU

bubmuoreka [JOK

89
OTHOCHUTEIILHOCTH 22.01.2025 | https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeodpasoBanus Jlopenua.

90 VYcnoBue npU4UHHOCTH. bubnuorexa [JOK
OTHOCUTENBHOCTHh OJTHOBPEMEHHOCTH. 22.01.2025 | https://m.edsoo.ru/d83742bb
3ameIeHIEe BpEMEHH M COKpAIICHHE
JUTHHBI

o1 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuorexa [JOK
YaCTHIIbI 24.01.2025 | https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U

92 AMITYJIbCOM PEIISITHBHCTCKOM bubmorera [JOK

4 P 27.01.2025 | https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS
93 PaBHOBecHOE TETUIOBOE M3TyUEHNE bubmorexa [TOK
4 28.01.2025 | https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK

o4 3axon cuemerit Buna 29.01.2025 | https://m.edsoo.ru/1c5ff752

95 I'mnotesa M. [limanka o kBaHTax. bubmuoreka [JOK
®DoTOHBI 29.01.2025 | https://m.edsoo.ru/a5ffa218

bu6mmoreka [IOK

% DHEPIHs i HMITYILC (OTOHA 31.01.2025 | https://m.edsoo.ru/7fh307ec

97 ®oroaddext. OnbiTol A. T bubnnoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa 03.02.2025 | https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHILITEHA 1S

98 ¢dororddekra. "Kpacnas rpanuna” Bubmmorexa LIOK

P paru 04.03.2025 | https://m.edsoo.ru/01ef4556
¢dororpdexra

99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
JleGeneBa 05.03.2025 | https://m.edsoo.ru/64b4f966
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bubmuoreka [JOK

1 B i
00 OTHOBRIE CBOHCTEA HacTil 05.02.2025 | https://m.edsoo.ru/f59cfcec
Bo e bpoiins. a BO e
101 | Bpotoma ornteens cormomn BuGnuorera 11K
P P P N 07.02.2025 | https://m.edsoo.ru/5df8bafl
JOKATM3AIUH JIBHXKYIICHCS YACTHIIBI
102 KopryckynsapHO-BOJIHOBON AyalInu3M bubnmorexa LHOK
PHyCKYIp oy 10.02.2025 | https://m.edsoo.ru/8ccab62a
103 Judpakuust 37€KTPOHOB Ha bubnnorexa [JOK
KpHCTaiax 11.02.2025 | https://m.edsoo.ru/30dbal8c
Crnennduka usmepeHuii B
104 mukpomMupe. COOTHOILIEHUS bubmmorexa T[OK
POMED oo 12.02.2025 | https://m.edsoo.ru/65783dec
Heonpenenénnocrei [ elizendepra
bu6moreka [IOK
105 Pemenne rpadureciux sana: 12.02.2025 | https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Petene pacuCTHeIX 3ana: 14.02.2025 | https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o Temam:
107 "OcuoBsl CTO", "KopiryckyiisipHo- bubmmorexa [IOK
y S PHYCRYAP 17.02.2025 | https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJIu3M
OMBITHI 1O UCCIICAOBAHUIO CTPOCHUS
108 aroma. [limanerapHas moens aroMma Eubmorexa HOK
: p A 18.02.2025 | https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hocrynater bopa 19.02.2025 | https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHEN bubnuoreka [IOK
SHEPTruM aTOMa BOJOPOAA 19.02.2025 | https://m.edsoo.ru/cf74blla
111 CHnoHTaHHOE U BBIHYXJCHHOE bubnunoreka [JOK
U3JIy4YEHHUE CBETA 21.02.2025 | https://m.edsoo.ru/f945d85¢
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112

Jlazep

24.02.2025

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens snpa
I'eiizenOepra-MBanenko. 3apsa u
MaccOBO€ YUCIIO sapa. M30Toms!.
PannoakTuBHOCTH

25.02.2025

bubmmoreka [{OK
https://m.edsoo.ru/34adasde

114

3aKoH paJHo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZMOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

26.02.2025

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI31 HyKJIOHOB B sijIpe.
SAnepubie cunbl. Jledekt Macchl sapa.
S nepubie peakuuu. AnepHbie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

26.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u

HCCICA0BaHUA JICMCHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHOM

Mo ienu. KBapk-rimirooHHas Moielb
aZpOHOB

28.02.2025

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

03.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37
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OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

118
3HayeHne aCTPOHOMHH 04.03.2025 | https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 0OBSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuorexa [JOK
00BEKTOB. MeTObI aCTPOHOMUYECKUX 05.03.2025 | https://m.edsoo.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHBIE ONITHYECKUE
120 TENECKOIBI, PATMOTEIECKOIIBI bubnmorexa LHOK
P ’ 05.03.2025 | https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bun 38é3mH0ro HeOa. Co3Be3nus,
121 ApKUE 3BE3/bl, INIAHETHI, UX BUIUMOE bubmorexa LOK
’ ’ 07.03.2025 | https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comnneunas cucrema. CouHiie.
122 CosnHeyHast akTUBHOCTE. McTouHUK bubmmorexa [OK
L 10.03.2025 | https://m.eds00.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepuCTUKH. J[marpamma bubmorexa [IOK
" partep . P | 11.03.2025 |  https:/m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEN0BATEILHOCTH bubmnorexa [IOK
s a 12.03.2025 | https://m.edsoo.ru/b3ch766¢
Bnyrtpennee crpoenue 3BE31.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa 12.03.2025 | https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmnorexa [IOK
- ep AP 14.03.2025 | https://m.edsoo.ru/7cd10a0a
S/Ipax TalakTUK
127 Bcenennas. Paciimpenue BeeneHHOR. bubnuoreka [IOK
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3akon Xa06na. Teopus boxbmioro
B3pbIBa. PennkTOBOCE M3ydeHUE

17.03.2025

https://m.edsoo.ru/3dbdf0d2

128

MacmraGHast ctpykTypa Beenennoii.
MeraraiakTuka

18.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acTpOHOMUU

19.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanye MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"HccmeqoBannue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

19.03.2025

bu6moreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjibl TOKa'" Win
"OnpenesieHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHU CHJIbl AMriepa"

21.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHUTHOTO HOosA"

22.03.2025

https://m.edsoo.ru/c36658da

133

DuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnemoBanue sIBICHUS
camounnaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOTO reHeparopa’

31.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/b8fh6391
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134

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue neproaa CBOOOHBIX
KoJIeOaHUH HUTSHOTO U IPY>KUHHOTO
MAasTHUKOB"

01.04.2025

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

135

PuU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasTHHKe"

02.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOT0 TOKa
yepes MocieI0BaTeNIbHO
COeIMHEHHBIE KOH/IEHCATOP, KaTYIIKy
u pesucrop"” wm "Hccnenopanue
paboThl HCTOYHUKOB CBETA B LIETH
MepEeMEHHOTO TOKa"

02.04.2025

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHnne mapameTpoB 3ByKOBOM
BOJIHBI"

04.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpeToOMJICHHUSI CTEKJIA" Uin
"[Tonyuenne n300pakeHUS B CUCTEME
13 TUIOCKOTO 3€pKajia v JIMH3bI"

07.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

dusnueckuil NpakTUKYM 10 TeEMe
"UccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSA OT BEILECTBA
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3MepeHne GOKyCHOTO pacCTOSHUS
paccenBaroIIMX JIUH3"

08.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

DuU3NYEeCKUN PAKTUKYM I10 TEME

bu6mmoreka [JOK
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"Habmonenue qudpakuuu,
uHTEpOEPEHITNH U TIOJISIPU3AIHH
cBeta"

09.04.2025

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

141

Pu3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (1o
(doTorpadusiM TpeKOB 3apsKEHHBIX
YaCTHI[ B MAarHUTHOM Ti0J1e)"

09.04.2025

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

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimu "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpsHKeHus"

11.04.2025

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

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEpPEHHE MoCTOsIHHON Prundepra"

14.04.2025

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

144

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

15.04.2025

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

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habxaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUHN JUTS OTIPEIeIICHUS
MOJIOKEHUS HEOSCHBIX 00BEKTOB Ha

16.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e
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KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTo MoJIyIapus 1
sipkue 3BE3161" wn "Habmrogenus B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOTIIICHHI"

O06001IeHne 1 CUCTEMAaTH3AIUS
3HaHUU. Poiib (pu3HKHM U acTpoHOMHH

bubmmoreka [{OK

146 i SKOHOMHL\I,GCKOH’ TCXH(?’J'IOFI/I‘-ICCKOI/I, 16.04.2025 | https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M ATUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
O06o00meHre U CHCTEMaTH3aITHS
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubmuorexa [JOK
aCTPOHOMHH B COBPEMEHHOW HAYIHOI 18.04.2025 | https://m.edsoo.ru/18f19f7c
KapTUHE MHUPa
O06o01enre 1 cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHMH MPEACTABICHUM O
148 iﬂfﬂqimﬁ KapTEIHIé MHpPa, MECTO bubmorexa OK
N 21.04.2025 | https://m.edsoo.ru/e7d400f4
(bM3UYeCcCKON KapTHHBI MUPA B 00IIEM
PAIY COBPEMEHHBIX €CTECTBCHHO-
HAy4YHBIX MPEJCTABICHUN O MPUPOJIC
149 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHui no teme "Kunemaruka" 22.04.2025 | https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATH3ALI[MSI bu6mmoreka [JOK
3HaHui o Teme "Kunemaruka" 23.04.2025 | https://m.edsoo.ru/4e31b507
151 OO6o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHui no Teme "J[uHamuka" 23.04.2025 | https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHu# no teMe "CraTtuka TBEpAOTO 25.04.2025 | https://m.edsoo.ru/3cca482e
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Tena"

O0001IEeHHUE U CUCTEMATU3ALIUS

153 3HAHWH 10 TeMe "3aKOHBI COXPAHEHUS Bubmiorexa [JOK
" P 28.04.2025 | https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE ¥ CUCTEMATH3ALIMS
154 3gaHui 110 TemMe "OCHOBEI Bubmiorexa [JOK
. " 29.04.2025 | https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETHIECKOU TCOPUH
O00011eHNe U CUCTEMATU3 AL
155 3HaHu# 110 TeMe "TepMonHaMuKa Bubmiorexa ITOK
,P A ) 30.04.2025 | https://m.edsoo.ru/c63f7c10
TerioBble MaIIUHBI
O00011eHNe U CUCTEMATU3 AL
156 3HaHUM N0 TeMe "ArperaTHsie bubnuoreka [IOK
cocTogauus Beniectsa. Da3oBbie 30.04.2025 | https://m.edsoo.ru/1d36b5b1
nepexosr"
O00011eHNEe U CUCTEMATU3 AL
157 3HAHUU 110 TeMe "DIEKTPHUECKOE bubmorexa LOK
" P 05.05.2025 |  https://m.edsoo.ru/3bf0def9
noJjie
O0001IeHrEe U cUCTEMATU3 AL
158 3gaHui 110 Teme "I1oCcTOIHHBIN Bubmorexa LIOK
. " 06.05.2025 | https://m.edsoo.ru/71453ee6
ANEKTPUIECKUI TOK
O000I11IeHNE U CUCTEMATH3ALI[MSI
159 3HaHUN 110 TeMe "TOKH B pasIMYHBIX Bubmzorexa LIOK
" P 07.05.2025 | https://m.edsoo.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3AL[MSI bu6mmoreka [JOK
3HaHu| 1o TeMe "MarauTtHoe mose" 07.05.2025 | https://m.edsoo.ru/3b4c06ae
PesepBurlii ypok. O0001I€HIE U
161 CI/ICTIe)MaTI/IBZP 1554 3HaHI/IITIIlI 10 TEME brbmaorexa IJOK
1 12.05.2025 | https://m.edso0.ru/053e2248

"DJeKTpOMarHuTHas UHAYKIuA"



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

PesepBHeiii ypok. O600IeHNE 1

bubmuoreka [JOK

162 %
CHCTEMATHIALILT SHAHMI TO TEME 13.05.2025 |  https://m.eds00.ru/d6310bfd
"Mexannyeckue koiaebanus"
PesepBHrlil ypok. O000111€HIE U
163 CI/ICTIe)MaTI/BZp Hst 3HaHH;IH 10 TEME bubmmorera [TOK
" 14.05.2025 | https://m.edsoo.ru/5e2bb83d
"JyeKTpOMarHuTHbIE KoseOanus"
PesepBubiit ypok. O60011eHIE 1
164 cUCTeMaTH3alMs 3HaHUH 10 TeMe bu6mmoreka [IOK
"MeXaHHUYECKUE U AIEKTPOMArHUTHBIE 14.05.2025 | https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBuelil ypok. O0001IEHNE U
165 CHCTIe)MaTHSZEHﬂ 3HaHI/II;IH 10 TEME bubmorexa LOK
. | 16.05.2025 | https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurlii ypok. O00011I€HIE U
166 CI/ICTIe)MaTI/I?)Zp Hst 3HaHPII>I'IH 10 TEME bubmorexa [OK
! 19.05.2025 | https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
Pese i1 ypok. O000IIEHnE
167 CI/ICTIe)f/II;I;IHPLZp n;( 3HaHPII>I'Iu nzie;e bubnmorexa [IOK
" B . " 20.05.2025 | https://m.edsoo.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
168 CI/ICTI;MaTI/ISZp s 3HaHPII>I'IH 10 TEME bubmmorexa [TOK
" 4 " 21.05.2025 | https://m.edsoo.ru/1f511654
®duzuka aroma
PesepBuslit ypok. O600mIeHE U
169 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe bubmuoreka [JOK
"®du3uKa aTOMHOTO Spa U 21.05.2025 | https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbIX YyacTull"
170 PesepBHrlit ypok. O6001IeHE U bubnunoreka [JOK
CHUCTEMATHU3AIHA 3HAHUH 10 TEME 23.05.2025 | https://m.edsoo.ru/2bffb94c
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"OneMeHThI acTpoPu3nKU"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 11 kinacc/ Kacesinos B.A., O61iecTBO ¢ orpaHu4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Aknnonepnoe o0iectBo «M3narenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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