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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE 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 pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusmka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATENbHOCTh U3YUEHUSI TEM U pa3leioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€i,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUSA OOYUYAIOIIMXCA CpPEACTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKU Ha YPOBHE CpeaHEro o0Iiero oopa3oBaHus: JIMYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy 10 (¢GHU3UMKE Ha YypOBHE cpeaHero ooOmiero oOpa3oBaHUs Ha
yr1yOIE€HHOM YPOBHE, SIBISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN OIXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

coaepkanue yueOHoro npeamera «dusmka» 1mo rogam 00y4eHuUs.

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

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXKHOCTH JJISI peali3alldd  Pa3IMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DPU3NYECKUE 3aAKOHBI
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, TpPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJIHEHUU UMHU YYEOHBIX UCCIEAOBAHMIA.

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

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoiI€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBbIE TEXHHYECKHE YCTpPOMCTBa, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanmnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BAHUS U SKOJIOIMUECKOM 0€30MacHOCTH.

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. s yrimyOinéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpbIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mnporpamme 1o ¢u3MKe CUCTEeMa YYCHHMUYECKOTO DJKCIIEpUMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAaHUPOBaHUs M OCHaimeHus kabunera ¢msuku. [Ipm 3TOoM obOecrmeunBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHWE yHOENACTCS PEIICHUIO PAcYCTHBIX W KaYeCTBCHHBIX
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 pa3feioB. /(s kauecTBEHHBIX 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 ¢ TpeboBanuamu DI'OC COO k MarepualbHO-
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 OOOpYJOBaHHE JJIS BBIMOJHEHUS YKAa3aHHBIX B IMPOTpaMMe I10
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

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

JlaboparopHoe 00oOpyJoBaHUE JUIsI YYEHHUYECKUX MPAKTUYECKUX padoT
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 MNPHOOPOB, 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 TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

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

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

(dopMHUpoBaHUE YMEHUN OOBSICHATH SIBICHUS C UCIOIb30BaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIEeSITENIbHOCTH, CBA3AaHHBIX C (U3MKOW, MOATOTOBKAa K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

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

NpUOOPETeHNE CUCTEMBI 3HAHMIM 00 OOUIUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

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

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpEJENICHMS JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

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 (yrinyOnéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpakTUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
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 Mo3HaHUS 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
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYMKOBBIC 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. @uU3ndeckuii 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3znueckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsOKEHHUS B 1€MW IOCTOSHHOTO TOKa 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 aABUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O 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 MAaTEpPHAIBHOW TOYKH, MX NPOEKIUU HA OCHU CUCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobOomHOEe mazeHue. YCKOpEHHE CBOOOMHOrO majeHus. J[BuMKeHHE Tela,
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>KHOCTU. YTJOBas U JUHEWHAas cKopocTh. Ilepmon u yactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKCHHE CHApsA0B, LEMHbIC, M[IECTEpEHYAThIE W PEMEHHBIC MEpeaauH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAaHUEM 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 NyTeH, TPAGKTOPHUM, CKOPOCTEN NBMKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHETHOM PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanne 3aBUCHMOCTH TEpHoAa oOpalleHuss KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.



Tema 2. /lunamuxa.

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

Macca tena. Cuna. [IpuHumn cynepno3uuuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

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

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

Cuna tpenusi. Cyxoe Tpenue. Cuia TpEHUS CKOJBXKEHHUS U CUJIA TPECHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

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

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIIBHOM CUCTEMBI OTCUETA.

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

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



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

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MIEPEKUHYTON uepes
nErkuit OJIOK.

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCcTOMYMBOE, O€3pa3IMYHOe PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHuaibHbIX ToYeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMIYJIbCa B EHTPAIbHBIX 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 HENOTEHIMANbHbIE CUJbl. [lOTEHIIManbHAs >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KWUHETUYECKOW SHEPTUM TEJA 110 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

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



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

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

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

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

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

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

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



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

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

KBa3zucratnueckne 1 HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npolecca Ha pV-auarpaMmme.

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

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
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 paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



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 koHjaeHcauus. Vcnapenue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanuu TBEpHoro tena. Pactsokenne u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpenrue. AHTAPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKHME IPOLECCHL:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

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

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX 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 MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

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 (HanpsKEHUS ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE IPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

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

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKCHMUS.

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

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

HccnenoBanne 3aBUCUMOCTU CHITBI TOKA OT COTIPOTUBIICHUS TIPH MMOCTOSSHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJIIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAJJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

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

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

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30paspsiiHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MPOBEpKa NPEIOKEHHBIX rumore3 (BbIOOp U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: ABICHHWE, HAy4yHbId (akT, rumnoresa, (pusnMyeckas BeJWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe IBH)KEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

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

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO IMPOBOJHUKA, 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. @eppoMarHeThKy, napa- u JTHaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

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

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJI 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 CHIIBI AMIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

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

OJC uHAYKUMHU B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: HHAYKIIMOHHASA
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMHUHUEBOU (MeIHON) 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 HHAYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematndeckoe M JTUHAMUYECKOE OIMCAHHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmnryna u ¢dasza kosnebanuil. CBS3b aMIUTMTYIbI KOJIEOAHUN HMCXOTHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

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

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoebaHus. Pe3oHaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

HaGmroneHne HE3aBUCUMOCTH TTeproAa MalbIX KoleOaHui 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 HICATBHON 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 BHIHYKICHHBIX 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 UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HANpsOKEHUsS MpH pasiuyHoil (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepempadya M moTpediieHue
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: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTepdepeHus u qudpaKims.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN 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.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

Otpaxkenue cBeta. 3aKOHBI oTpaxeHus ceTa. [locTtpoeHue nzoOpaxeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTHYECKUX CPEl.

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

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHME M ONTHYECKas Cujia TOHKOM JIMH3BL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIErO JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

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

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAaKCUMYMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue nonsipu3anuu cBera.

[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.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenue cnekTpa M3Iy4eHHUS CBETOIMOAA TP MOMOIIN JUGPAKIIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE TMIPOLIECChI: CITyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. KopnyckyaapHno-60110860i1 oyaiusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa 11 potodddexra. «KpacHas rpanuna» pororddexra.

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

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 0o0JacTU JIOKAIM3alMKM JABWXKYIICHCS dactuibl. KopmyckymspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOJATYMK, TYHHENbHBIM MHUKPOCKOIN, COJIHEYHas Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

OneITel MO HCCIENOBAaHHUIO CTpoeHUs atoMma. [lnmaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXIECHHOE U3NyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMEeHMAPHLIX YACMUY,.

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

PanunoaktuBHOCTh. Aunb(da-pacnajn. 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.

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

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOI0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJIOTMYECKHE AaCHEKThl Pa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit moaenu. KBapk-riatooHHas MOAENb apPOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.



Paszznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

DTtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMHUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENIECKONbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3BI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

CosiHeuHas cucTeMa.

Counnue. ConmHeunasi akTUBHOCTb. MIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CneKTpaabHbINA KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopust bosbiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTICHHS TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEpPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01marouee NoBTOPEHUE.

O6o0uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOpUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponr ¢u3ukm u  acTpOHOMHUHM B OSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHON HAYYHOM KApTUHE MHPA, 3HAUCHHUE ONHCATEIBHOM,
CUCTEMATU3UPYIOIe,  OOBSICHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TeOpUur B POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvle nonamus, c64A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3nanuA: SBIECHUE, Hay4yHbIH (aKT, TUIIOTE3a, (PU3MYECKas BEINYHHA, 3aKOH,
TEOpHsi, HaONIOIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, U] poBast 1abopaTopHsl.

Mamemamuxka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBosHble 3yeMeHTapHBIX (YHKIUNA. [lpu3Haku 1omOOUS TPEYrOJHLHUKOB,
ompeiesIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpuUpOeE, KojieOaTelbHbIE
JIBWKEHUS B JKUBOW MPUPOJE, OHKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
JIIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpelsbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTANINYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O00pa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CIEKTPaTbHbBIN
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATHHUTOB,
ANEeKTpoABUraTeNlb SKoOU, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS IeYb,
JIMHUM 3JIEKTpoNepeay, 3IeKTPOABUraTeNb, pajap, paIuonpuEMHHIK, TEJIEBU30p,



aHteHHa, TteiedoH, CBY-meub, ynbTpa3ByKkoBas JUAarHOCTUKA B TEXHUKE,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SJIEpHAst SJHEPTeTUKA U YKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUSA YyuyeOHOro mnpeaMera «Duszukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, paclIMpeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

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

e YMEHHE B3aUMOJECHUCTBOBATH 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 OTHOLICHHE K I'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIIETO (PU3UUECKOI 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;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcamM00Opa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUU B OKPYXKAIOLIEW 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, COOTBETCTBYIOLIETO 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/ibHBbIE YHUBEPCAJIbHBIE Y4eOHbIE JeiiCTBHUS
Bba3oBble JJornuecKkue 1eicTBUA:

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

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

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B pPaCcCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh H  BBIIOJNHATH PabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITIOYCBHIMHU MOHATUSIMUA W METOJIaMU
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, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIa/JE€Th BHJIAMH JE€ATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3Y €€ pelIeHUs, HaXOAuTh apryMeHThl  JIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH 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 TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
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/IETh HABBIKAMU TONY4YEHHUS WH(POpMAIUU (PU3NYECKOTO COACp>KaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX U 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 COJEp)KaHMs B PA3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITH OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

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

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

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHUKYy U METOJIbl COBMECTHBIX JNEHCTBUN C YYETOM OOLIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JIEHUCTBUH, pacnpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

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

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

OCYILECTBJIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMUYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (U3MKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO W TMPOSBICHUIO APYIUIMU B 00IACTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMHM T[O3HABATEJIbHOW pedieKkCUuu Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIUOKH.

B mponecCc MAOCTUIKCHHA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTrpaMMBI I10

¢u3uke 111 YpOBHA cpeAHero oOmero oOpa3oBaHMs Yy OOydaroIUXCs

COBEPIIEHCTBYETCS HIMOIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHUMATh  CBOE

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

CaMOpEeTyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHUSIM U TPOSIBISATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

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

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



ITPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIONIUXCST YMEHUM:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBbHON U
MPOTHOCTUYECKOW  (YHKIMH  (QuU3MUecKol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBHKA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUY MPECTABICHUN 0 PU3NUECKON KapTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
MPOIIECCOB (SIBJICHU): WHEpIMadbHas CUCTEMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmajcHue, alcomoTHO ympyras aedopmaius, abCOTIOTHO
yIpyroe u abCOIMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi/,
OJTHOPOJTHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBI)KCHHS, (POPMYJIbI KHHEMATUKU PAaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess aisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEpruw,
yCIOBUSl paBHOBECHsT TBEPAOro Tena), TMPU HTOM HCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS WMIIYJbCa U
MEXaHMYECKOW YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueu TEIJIOBOrO JABMIKEHUS M KOHILIEHTPAUMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHWHETUYECKOU
SHEPryeu TEMIOBOTO JBUKEHUS €r0 YacCTHIl, CBSA3b JABJICHUS HAECATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE



MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIIOIH30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJIEKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEd, MPU ITOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaXKHBIE COOTHOIIEHHUS: 3aKOHbI OMma i ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TIOTCHI[MAJbHAsl DJHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKash JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ymnpyroi nedopmarui MpPYNKUHBL, KOJIUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEINS; JIEKTPUUECKOE I0JI€, HANPSIKEHHOCTD DJIEKTPUUECKOTO IIOJIH,
HaINpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WM 3apspKEHHOrO 1iapa B
BAKyyM€ U B JHDJICKTPUKE, NOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWja, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKass EMKOCTb IUIOCKOIO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUs IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBMKCHUE YaCTHUI[ BEUIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKCHHE, Mu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAIUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaun, 3JIEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHOW (PU3NUYECKON BEIIMUMHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU



3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B BHUAEC TpapuKkoB C Yy4ETOM
aOCOIOTHBIX MOTPEIIHOCTEN N3MEPEHUH, JeNIaTh BBIBOJIBI IO PE3yIbTaTaM
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: MIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

co0roIaTh TpaBwiia 6€30MacHOrO TPy/la pU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax yd4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3aJ[aHHOW
(¢u3nYecKoil MOJIENbI0: Ha OCHOBAaHHMM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJAENH, OTBEYarIIeld TpeOOBaHUAM 3aJayH,
NPUMEHATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IIOCTYJaThl
¢u3MuecKkux TEOpud NpPU HCIOIB30BAHMM MAaTEMATUYECKHX METOIOB
peleHus 3a/1a4, TPOBOAUTE PACYETHI HA OCHOBAHUYU UMEIOIIUXCS TaHHBIX,
aHATM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBAaTh METOJbl PEIIEHUs C
y4ETOM MOIY4YEHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBbIC 3a/ayH, TpeOyIollue MNPUMEHEHHS 3HAaHUN U3
pa3HBIX Pa3lenoB Kypca GU3UKH, a TAK)KE WHTETPALlUN 3HAHUH U3 APYTHX
IpPEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IETI0YKY PacCyKICHUH C OMOPOi Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPY’KAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DU3MUYECKUMHU TMPOIECCaMH, C
MO3HUIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
OPUPOJOTIONH30BAHUH, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKH W TEXHOJOTWHA I JalbHEHIIEer0 pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
cColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHpOpMaLK, TOJYYEHHOW U3 PA3IUUYHBIX HCTOYHHMKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETEHHS  HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIIEHUBATh BKJIaJ KaXIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonmy oGyuenuss B 1l knacce mpeaMeTHble pe3yJbTaTbl Ha YriayOJIEHHOM
YpPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIOBEKA W  JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuku, ponas GU3MUYECKo Teopuu B (OPMUPOBAHUU TPEACTABICHHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

pasziuyath yCJIOBUS (TpaHUlbl, 00JacTH) NPUMEHUMOCTH (HUIUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 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 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, 1paBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTyJaThl  CIEUMATBHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOIIIEHUs HeomnpenenéHHoctel ['eiizenOepra, 3aKOHBI COXpaHEHMUS
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPTrus MAarHUTHOTO IOJIS
IPOBOAHUKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOSI CBOOOJHON 4YaCTHUIbl, DHEPrusi W UMITYJIbC (POTOHA,
MacCOBO€ YMCJIO U 3apAll A1Ipa, SHEPTHsl CBSI3U S]1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKCHHE,
dbotoanektpuueckuii 3pdexrt (dbotodrddexr), ampbha- u Oera-pacrajibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a v paboThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJII MPOBOJHHMKA C
TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTH U300pakeHHE, CO3aBAEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30H,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH,

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, DBOJIIOLINM 3BE31 U BeeneHHoi;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nueckuX BEIMYMH B BHAE TIpapuKoB ¢ YYETOM aOCOIHOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHIA,
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI MOTYUYSHHSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemats pacdy€THbIC 3aJaddl C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MCIOJIB30BAHMM MAaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3leoB Kypca (pU3UKHU, a TaK)Ke MHTETpalii 3HAHUN U3 IPYTUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
HOPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOIMCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA M TEXHOJOTMU Ui JAJbHEHIIETO Pa3BUTHSA YEIOBEUYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKu U TpeAbsBICHUS Y4YeOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM pa3IMYHBIX COILUAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KVIACC

KosnuuecTBo yacoB 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.edso0.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
53 MexaHW4ecKUe U JIEKTPOMArHuTHbHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859¢f1
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



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa HOK
) PIHYCKYJIAp oy https://m.eds00.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.eds00.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso0.ru/39859¢f1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859ef1
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/39859¢f1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVIAHUPOBAHHME. 10 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 ®dusnka — QpyHIamMeHTaIbHas HayKa o 1 bubmuorexa [JOK
npupoze 03.09.2024 | https://m.edsoo.ru/1beef346

5 Hayunblii METOJ MO3HAHUS U METOABI 1 bubmuorexa [JOK
UCCIIEeIOBaHUS (PH3HMUYECKUX SBICHHUN 05.09.2024 | https://m.edsoo.ru/3a7fde29
DKCHEpPUMEHT U TEOpHsl B TIPOLIECCE

3 HO3HaI£)I/I$I an/Ipole.p Ha6nr§n§me u 1 bubmorexa [OK

06.09.2024 | https://m.edso00.ru/34c49931

HKCIEPUMEHT B (PU3UKE

4 Crioco0b1 m3MepeHnst (PU3MIEeCKuX 1 bubmmoreka [JOK
BEJIMYHMH 09.09.2024 | https://m.edsoo.ru/ca2def03

5 AOCONIOTHAS. 1 OTHOCHTEJIHHAS TIOTPEIII- 1 bubmmoreka [JOK
HOCTH M3MEPCHUH (PU3UUECKUX BEITMYHH 09.09.2024 | https://m.edsoo.ru/7f18fda3
MonenupoBanue B pusuke. Poib

6 MeCTO (PM3HKH B GOPMHUPOBAHHUH 1 bubnmoreka [TOK
COBPEMEHHOM Hay4yHOU KapTHHBI MHpa, B 10.09.2024 | https://m.edsoo.ru/eabbdedl
MPAKTUYECKOU IEATEITBHOCTH JIFOAEH
Mexanunueckoe nBrmxenue. Cucrema

7 orcueTta. OTHOCUTEIHLHOCTD 1 bubmuoreka IIOK
MEXaHHYECKOro ABKeHus. [IpsMas u 12.09.2024 | https://m.edsoo.ru/e9a52f02
oOpaTHas 3a7a4ll MEXaHUKU
Pagnyc-BexTop MaTepuaibHON TOYKH,

3 €ro MPOEKIIMU Ha OCU KOOPANHAT. 1 bu6nuoreka IJOK
Tpaexropus. [Tepemenienue. CKOpOCTb. 13.09.2024 | https://m.edsoo.ru/30a108a5
WX mpoeknuu Ha OCH KOOpIUHAT



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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PaBHOMepHOE npsiIMOIMHENHOE
nBukeHue. ['papuueckoe onucanue

bu6nuoreka IJOK

o PaBHOMEPHOT'O MTPSIMOIMHEIHOTO 16.09.2024 |  https://m.edso00.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue rnepemMenieHul u CKopocTeil. bubnuorexa [{OK
Penrenne 3anaq 17.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubmuorexa [JOK
[MpsiMosMHEWHOE ABHKEHHUE C 17.09.2024 | https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'papnueckoe onucanne

12 HiﬂiOﬂHHeﬁHOFO JIIBHOKEHUSA C bubmorexa [OK

19.09.2024 | https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHHUEM
CBoOonHOE MageHne. Y CKopeHue

13 CBOOOIHOrO NajcHUs. 3aBUCUMOCTh Bubmuoreka IJOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT 20.09.2024 | https://m.edsoo.ru/f738109c
BpEMEHH U UX rpaduxu

1 JIBmxeHue Tena, OpOIeHHOTO 10T bubmmorexa [JOK
YIJIOM K TOPHU3OHTY 23.09.2024 | https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npmxkenue. [|Bnxenue
0 OKPY>KHOCTH. YTIIOBAs U JINHEHHAS

15 CKOpOI:)}l]“j [Tepron u wacrora. BuGmmorexa LIOK

23.09.2024 | https://m.edso0.ru/33196fbe
LleHTpOCTpEMHUTENBHOE U TIOIHOE
yCKOpeHue
" ; bubnuoreka [JOK

16 KP Nel o Teme "Kurtemaritica 24.09.2024 | https://m.edso00.ru/1242f32e
ITepsriif 3axon HeroToHA.

17 WHepruanbHble CUCTEMBI OTCUETA. bu6nuoreka IJOK
[TpuHIMI OTHOCHTEBLHOCTH [ anmes. 26.09.2024 | https://m.edsoo.ru/5a9e4a64

HCI/IHepHI/IaJ'IBHBIC CHCTEMBI OTCUETA



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
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Cuita. PaBHO€EHCTBYIOIIAs CUIIA.

bu6nuoreka IJOK

18 Bropoii 3akon Herorona. Macca 27.09.2024 | https://m.edso0.ru/141d3837
19 Bsaumogpeiictsue ten. Tperuil 3aKkoH bubnuoreka [JOK
HeloToHa 30.09.2024 | https://m.edso0o0.ru/57dba505
[Ipunuun cynepnosuuuu cui. Pemenue
20 3a€{aqli1a Hp}I]/IHMSHeHI/I: 3aKOHOB Bubmmorexa LIOK
30.09.2024 | https://m.edsoo.ru/bdf997fb
Hbrorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 BKBI/IBaJIeHTIfOCTI) rpaBUTALMOHHON U bubmorexa [JOK
N 01.10.2024 | https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChI
29 Cuna TsHKeCTH U yCKOpPEHHEe CBOOOTHOTO bubmmorexa [{OK
agCHUS 03.10.2024 | https://m.edso0.ru/22757126
JIBmxeHre HeOECHBIX Tell U X
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmmoreka [JOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI 04.10.2024 | https://m.edsoo.ru/11abfa0a
Kennepa
Bubmuoreka IJOK
24 Cira ynpyrocti. 3akor Tyka. Bec e 07.10.2024 | https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u Buss cui bubnmoreka [JOK
25 TpeHus. [IBIKEHHE B )KUIKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
; 07.10.2024
y4ETOM CHJIBI CONIPOTUBJICHHUS CPEJIbI https://m.eds00.ru/2cb29676
26 Hasnenue. 'mapocraTnyeckoe bubmuoreka IIOK
nasnenue. Cuita Apxumena 08.10.2024 | https://m.edsoo.ru/a28aa7ad
AOCOIIOTHO TBEPI0€ TEIIO. bubnmnoreka [TOK
27 IToctynarenbsHOE ¥ BpalaTeaIbHOE bubnmnoreka [TOK
10.10.2024
JIBMOKEHHE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57e
MOMEHT CHITbI OTHOCUTEIBFHO OCH
28 BpanieHus. [1nedo cuibl bubmorexa HOK
11.10.2024 |  https://m.eds00.ru/653d3459



https://m.edsoo.ru/141d3837
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CnoxxeHue cujl, IPUJIOKEHHBIX K
TBepaoMY Teny. LleHTp TskecTu Tena.

bu6nuoreka IJOK

29 VY CnoBusI paBHOBECHSI TBEPIOTO TEJA. 14.10.2024 |  https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecust
30 Pemenwue 3amau bubmmorexa LIOK
14.10.2024 | https://m.edsoo.ru/dclcaacO
31 KP No2 o teme "/Iluramuka. Ctatuka bubmoreka [IOK
TBepaoro Temia'" 15.10.2024 | https://m.edsoo.ru/9f5a574c
NMmynec MaTepualibHOM TOUKH,
32 CHUCTEMBI MaTepuaibHbIX Touek. LlenTp bubnmnorexa [{OK
Macc CUCTEMBI MaTepHaIbHBIX TOYEK. 17.10.2024 | https://m.edsoo.ru/4bb8294b
Teopema o MBMKEHUH IIEHTPA Macc
33 VMIynbC CUiTbl 1 M3MEHEHUE UMITYJIbCA bubmuorexa [JOK
tena. 3CU. PeaktuBHOE NBIKEHUE 18.10.2024 | https://m.edsoo.ru/13f0a221
MoOMEHT uMITyJIbCa MaTeprUaIbHON
34 touk. [IpeacraBnenue o coxpaHeHun bubmmoreka [JOK
MOMEHTA UMITYJIbCA B IICHTPAIbHBIX 21.10.2024 | https://m.edsoo.ru/d6532eb9
MOJISAX
35 Pemenue 3amau Bubmmorexa LTOK
21.10.2024 | https://m.edso0.ru/f7706d63
Pabota cuiibl Ha MaIOM ¥ Ha KOHEYHOM
36 nepemenicann. [ padudaeckoe bubnmnoreka [TOK
MpecTaBIeHne pabOThI CHIIBI. 22.10.2024 | https://m.eds00.ru/913974c7
MonIHOCTE CHIIBI
57| o sunorastorcionepri Borexa LIOK
. 24.10.2024 | https://m.edsoo.ru/9a5e2e74
MaTepuanbHON TOUKH
[loreHunanbHbIE M HETOTEHLIUATIbHBIE
38 CHUIBI. LIEIOTCHHI/IaJILHaH BHGpI;I"I/ISI. Bropas Bubmorexa OK
25.10.2024 | https://m.edsoo.ru/554bafcc

KOCMHUYCECKasA CKOPOCTh
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TpCTbH KOCMHUYECKasA CKOPOCTh. CBs13b
pa60TbI HCIIOTCHIMAJIbHBIX CHII C

Bub6nuoreka IJOK

39 MISMCHCHHCM MOXAMIHACCIOM SHeprit 05.11.2024 | https://m.edsoo.ru/f57b4e01
CHCTEMBI TeJ1. 3aKOH COXPaHEHUS
MEXaHUYECKON 3HEpruu
Vopyrue u He W€ CTOJIKHOBEHHUS.
40 YpEZ:IeHHe Bg;f;gnn JUISL UeaIbHOMR bubmmorera LIOK
07.11.2024 | https://m.edsoo.ru/f30f43b6
JKHUJIKOCTH
41 KP Ne3 no reme "3akoHbI COXpaHEHUS B bubmuorexa [JOK
MexaHuke" 08.11.2024 | https://m.edsoo.ru/474e7c4a
Pazsutne o TaBJICHUMN
42 Tea:IJ'IOTI:: Olzzlj)iljmzi[mm;:lf::f cliile(T. buommorexa IOK
11.11.2024 | https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe ABHKEHHE
CtpoeHune ra3000pa3HbIX, KUJKUX U
43 TBTGP;)HBIX Te. Xa;)aKTep ,Z[BI/I)KHGHI/IH u brbmmorexa LIOK
. 11.11.2024 | https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHUS YaCTHII BEIISCTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 Konnqecfso BeII)IIeCTBa. gociommaﬂ) bubmorexa [OK
12.11.2024 | https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TemnnoBoe paBHOBECHE. bubnmoreka [JOK
[Ikana [eabcus 14.11.2024 | https://m.edsoo.ru/0070d493
46 Pemrenune 3amau bubmorexa LIOK
15.11.2024 | https://m.edsoo.ru/1531abab
a7 WneanpHbIH Ta3. ['a30BEIe 3aKOHBI Bubmorexa LIOK
18.11.2024 | https://m.edsoo.ru/1deb2367
48 YpaBHenune MeHneneeBa-KnaneipoHa. bubnuorexa LIOK
Pewienue 3agau 18.11.2024 | https://m.edsoo.ru/8d12c328
49 AbcontoTHast TeMneparypa. 3akoH bubnuorexa L{OK
JanbToHa 19.11.2024 | https://m.edsoo.ru/14e02d1f
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I/I30Hp0LICCCbI B NACAJIBHOM Ia3€ C

bu6nuoreka IJOK

>0 [MOCTOSIHHBIM KOJHYECTBOM BEIIECTBA 21.11.2024 | https://m.edsoo0.ru/68878d51
I'paduueckoe npexacrasienue

51 Hfog)poueccom E3§TepMa n30Xxo0pa Bubmiorexa [TOK

’ ’ 22.11.2024 | https://m.eds00.ru/1344327b
n3obapa
Bub6nuoreka IJOK
> Ocrosroe ypasrerme MKT 25.11.2024 | https://m.eds00.ru/c8094721
53 Pemenwue 3amau Bubmorexa [TOK
25.11.2024 | https://m.eds00.ru/10265a05
CBs3b a0COMIOTHOM TeMIepaTypbl
TEPMOINHAMHYECKOU CUCTEMBI CO

54 Cpe/IHEH KUHETHYECKOM dHepruei 26.11.2024 https://m.edsoo.ru/c38af875
MOCTYIATEIHHOT'0 TETUIOBOTO IBUKCHHS
e€ "JacTHIl

55 O0001IeHrEe U cUCcTeMaTH3alis 3HAHHH Bubmuoreka IJOK
no teme "OcHoBbl MKT" 28.11.2024 | https://m.eds00.ru/09d12fd8

" " bubmuoreka [JOK

% KP Ned mto reme "Octioser MKT 29.11.2024 | https://m.edsoo.ru/13adad59
TepmoanHamuueckast cucreMa. 3aiaHue
BHEHUX ycnoBuil miia T/I cuctemsl.

57 Bueniaue u BHyTpeHHHE apaMeTpPhI. bubnmoreka [IOK
[Tapametpsl T/l cucTeMbl Kak cpeHue 02.12.2024 | https://m.edsoo.ru/5f8d38a3
3HAYEHUs BEJINYHH, OTIMCHIBAIONINX €€
Ha MUKPOCKOITMYECKOM YPOBHE

8| Comonporsmononsn poraccas T bitGmorera 110K

02.12.2024 | https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mogens uaeanbHOro ra3a B
59 TepdeHHHjMHKC. YcnoBus Bubmorexa OK
03.12.2024 | https://m.eds00.ru/29355001

OPpUMCHHUMOCTH 3TOM MOACIN



https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
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YpaBuenue MenneneeBa-Knanelipona u

bu6nuoreka IJOK

00 BBIPKCHHUE ISl BHYTPEHHEW SHEPTUn 05.12.2024 | https://m.edsoo.ru/bal178d0
BeIpaxkenue [uisi BHyTpEHHEN S3HEpIUU
61 OJIHOATOMHOT'0 HJCaIFHOTO Ta3a. bubmoreka [IOK
KBasucraTuueckue u HeCTATHUCCKUE 06.12.2024 | https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMOI[I/IHEMI/IK:. Brruucnenue pabotsl bubamorexa LIOK
09.12.2024 | https://m.eds00.ru/741d5738
o rpaduky mporecca Ha pV-auarpaMme
Temonepenaya kak criocod N3MEHEHUS
63 BHyTpeHIIje; sHepruu T]] cucrems! 6e3 Bubamorexa LIOK
09.12.2024 | https://m.eds00.ru/3d734561
COBEpUICHHUS pabOTHI
64 KonBekius, TenionpoBoHOCTb, Bubnuoreka IJOK
U3ITydeHne 10.12.2024 | https://m.eds00.ru/157b54cd
KomnuectBo Ternorsl. TennoéMkocTs
65 Terna. Y ienpHas M MOJIsIpHast bubmmoreka [JOK
TEIUIOEMKOCTH BeELIeCTBA. Y IeJIbHAs 12.12.2024 | https://m.edsoo.ru/7ba67355
TEIUIOTa CrOpPaHMsl TOIINBA
66 Pacuér xonuuecTBa TEMIOTH NpU bubnmoreka [TOK
TerIonepeaaye 13.12.2024 | https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 00 agrabaTHOM TpoIiecce. bubnmoreka [IOK
ITepBblit 3aKOH TEPMOTUHAMUKH 16.12.2024 | https://m.edso0.ru/d8098824
KonuuecTBo TermnoTsl 1 padboTta Kak
68 Mepbl U3MEHEHUS BHyTpeI:)HHep”I SHEPruu Bubmmorexa LIOK
16.12.2024 = https://m.edsoo.ru/b047alcd
T cucteMbl
BTopoii 3aKk0oH TepMOAMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa LIOK
nporeccoB. HeoOpaTtuMocTs MpUpOTHBIX 17.12.2024 | https://m.edsoo.ru/c6f4f464

nponeccoB
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ITpuHIUIIB AEHCTBUS TEIIOBBIX MAIIKH.

bu6nuoreka IJOK

70 KIIT 19.12.2024 | https://m.edso0.ru/2e945513
71 MaxcumanpHoe 3naueHue KITJI. [ukn bubmoreka [IOK
Kapno 20.12.2024 | https://m.edsoo.ru/fe3857b9
72 Pemienne 3agau Brbmmorexa LOK
23.12.2024 | https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIeKThI
73 HCIIOIb30BaHMS TECIJIOBBIX IBUTATEIICH. Bubnuoreka IJOK
TemoBoe 3arpsi3HEHNE OKPYKaroIeh 23.12.2024 | https://m.edso0o.ru/9867aaa’
cpebl
74 Pemenne 3agau Brbmmorexa LIOK
24.12.2024 | https://m.edsoo.ru/c8c70432
OO0001ICHIE ¥ CHCTeMaTH3allns 3HAaHUH
75 o Tel\Te "TepMoarHAMUKA. I"ll"ermom,le bubmmorexa LIOK
" 26.12.2024 | https://m.eds00.ru/28d62b3f
MaITHHbI
76 KP Ne5 o reme "TepmogmHamuka. bubmmoreka [JOK
TerutoBbie ManuHBI" 27.12.2024 | https://m.edso00.ru/1b6e26¢5
[TapooOpa3oBaHue U KOHICHCALIMS.
77 I/Icf[apellzne Y KUTICHUE. ;[I[GJ'IL}LI[aH Bubmmorexa LIOK
13.01.2025 |  https://m.edsoo.ru/6f8e6777
TEIUIOTa MapooOpa3oBaHMs
HacepimenHple 1 HEHACBIIIIEHHBIE TTIAPHI.
KauecTBeHHast 3aBUCIMOCTbD INTIOTHOCTH
Y JaBJICHUS HACHIIICHHOTO Mapa OT
78 Tei[/[nepaTypH I/IXL:I{633.BI/ICI/IM(I))CTL oT bubmmorexa LIOK
. ’ 13.01.2025 | https://m.edsoo.ru/f5¢17d02
00bEMa HACBIIIICHHOTO TTapa.
3aBUCHMOCTh TEMITEPATYPbI KHTICHHUS OT
JIABJICHUS B KUJIKOCTH
79 Brnaxxnocth Bo3ayxa. AGComOTHAA U bubnuorexa L{OK
OTHOCHUTEJIbHAS BIAXKHOCTh 14.01.2025 | https://m.edsoo.ru/30ebbb79
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bu6nuoreka IJOK

80 Pemerne saza 16.01.2025 | https://m.edso0.ru/18e95ff3
TBépnoe Teno. Kpucrannuyeckue u

81 aMoig)HbIe Tena.rjAHI/BOTpom/m CBOICTB bubamorexa LIOK

17.01.2025 | https://m.edso0.ru/20a88a03
KpHUCTAIIJIOB

82 [InaBnenue u kpucramsanus. Y 1eib- bubnuoreka [JOK
Has TeIuioTa miasieHus. Cyomumanus 20.01.2025 | https://m.edsoo.ru/6ee91e9f

edopmanmu TBEPAOTO TETA.

83 Eaiﬂljxeﬂie u cmzilne. Cnsur. Monynb Bubmorexa [TOK

C 20.01.2025 | https://m.edsoo.ru/dalaabl10
IOwnra. Ilpenen ynpyrux negopmanuit
TernmoBoe pacmrpeHue KUIKOCTEN U
84 TBEPIBIX TIe)JI. AHII")apMOHI/ISf/I TEIIOBBIX Bubmmorexa [TOK
. 21.01.2025 | https://m.edsoo.ru/7ba5edf2
KoyieOaHWI YacTHII BEIIeCTBA
85 [IpeobpazoBanue sHEpTUn B (Ha30BBIX bubmmoreka [JOK
nepexonax 23.01.2025 | https://m.edso0.ru/97a0672f
Bubmuoreka IJOK
86 | Ypasnerne Teiiororo banaiica 24.01.2025 | https://m.edsoo.ru/ab1521f
87 Pemenue 3amau bubmmorera LOK
27.01.2025 | https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnsapueie siBinenus. Jlapnenue noxu bubnmoreka [JOK
HCKPHUBIICHHOH MOBEPXHOCTHIO 27.01.2025 | https://m.edsoo.ru/b42f1f97
skunkoctu. Gopmyna Jlammaca

o | oo e

28.01.2025 | https://m.eds00.ru/0b52575¢
BemecTBa. PazoBbie nepexoap”
KP Ne6 o reme "ArperatHbie
90 COCTOSIHUA BGH_ICCTBBI_). ®da3oBLIe bubmmorexa [OK
30.01.2025 | https://m.edsoo.ru/7dc2a739

nepexoanr"



https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

DJleKTpu3anus Tea U €€ IposIBICHHUS.
DnekTpuyeckuil 3apsa. JIBa suaa

bu6nuoreka IJOK

o AIIEKTPUYUECKUX 3apsi0B. [IpoBOAHUKH, 31.01.2025 | https://m.edsoo.ru/1aff445f
AUBJICKTPUKHU U NOJTYIIPOBOJHUKHU
DJIeMEHTapHBIN SJIEKTPUUECKUH 3apsil.

92 3akoH COXI;)aHCHI/IH 3n§KTqueCKor§ " Bubmiorexa [TOK

03.02.2025 | https://m.edsoo.ru/f49afd24
3apsiza

93 Bsaumogeiictsue 3apsaoB. ToueuHble bubmuorexa [JOK
3apsiapl. 3akon Kymona 03.02.2025 | https://m.edsoo0.ru/445b7746

Bubnuoreka IJOK
94 Pemenne 3amaq https://m.edsoo.ru/6b87ec5a
04.02.2025 https://m.eds00.ru/08fc19bc

95 Dnekrpuueckoe nojie. Ero neficteue Ha bubmmorexa [{OK
ANEKTPUUYCCKHE 3aPsIJIbI 06.02.2025 | https://m.edsoo.ru/05c6bfal
HanpsEHHOCTD 37IEKTPUYECKOTO TTOMS.

9% [TpoGusrii 3apsia. Jlnann bubmmoreka [JOK
HATNPSHKEHHOCTH JICKTPHUECKOTO OIS, 07.02.2025 | https://m.edsoo.ru/3dac6957
OHOPOHOE 3IEKTPHUECKOE TT0Ie
[ToTrennmanbHOCTH

97 BJIGKTpL:_)CTaTI/I‘-IeCKOFO noJist. PasHOCTH Bubmmorexa LIOK

10.02.2025 | https://m.eds00.ru/80021447
MOTEHIIMAJIOB ¥ HAPSKEHUE
[orenumanbHas YHEPTHUS 3apsa B
98 3H6KTij)CTaTHII€CKOI\E noJe. IIJ_IOHTCHLII/IEUI bubamorexa LIOK
10.02.2025 |  https://m.edsoo.ru/af5fa389
ANEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJISL M Pa3HOCTH
99 HOTCHHI/IB.J'IIZ)B TUIst BHCKTpOCTaTIEHCCKOFO bubamorexa LIOK
11.02.2025 |  https://m.edsoo.ru/df7a6838
oISt

100 [IpuHnun cyneprno3nuuu bubnuorexa L{OK

ANEKTPUUYECKHX TOJIeH 13.02.2025 | https://m.edsoo.ru/Ocfeda6e
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bu6nuoreka IJOK

101 Pemerne saza 14.02.2025 | https://m.eds00.ru/5a582263
102 ITone Toueunoro 3apsaa. ITone bubnuoreka [JOK
PaBHOMEPHO 3apsKEHHOM cdepbl 17.02.2025 | https://m.edsoo.ru/b297b5c3
sapsKeHHOM GECKOHEHHOM TIOCKOCTH 17.02.2025 | https://m.edsoo.ru/f7a665ee
104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubmuorexa [JOK
nosie. YCIIoBre PaBHOBECHS 3apsi/I0B 18.02.2025 | https://m.edso0.ru/32405eab
105 JIM3IIEKTPUKY U MTOJYIIPOBOAHUKH B bubmuorexa [JOK
AJIEKTPOCTATHUECKOM T10JIC 20.02.2025 | https://m.edsoo.ru/060ebab5
105 | xomencatops, Smextpobuocr BuGonexa LIOK
II0CKOT0 KOHJeHEATOpa 21.02.2025 | https://m.eds00.ru/845b4f73
107 [TapannensHoe coeuHEHNE bubmmoreka [JOK
KOH/ICHCATOpPOB 25.02.2025 | https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTenbHOE COCTMHEHHE Bubmmoreka IJOK
KOH/ICHCATOPOB 27.02.2025 | https://m.edso0.ru/1e992920
109 DHeprus 3apsHKCHHOTO KOHJCHCATOpa bubmmorexa LIOK
28.02.2025 | https://m.edsoo.ru/73a34f18
Bubmuoreka IJOK
110 Pemenwue 3anaq https://m.edsoo.ru/5fb2acb5
03.03.2025 https://m.edso0.ru/27434040
111 JBmxeHre 3apsiKEHHON YaCTHUIIBI B bubmuoreka IIOK
OJIHOPOHOM DJIEKTPUYECKOM I10JIe 03.03.2025 | https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau 04.03.2025
113 O0001IeHNE U CUCTEMATH3AIIHS 3HAHUN bubmmoreka [JOK
1o Teme "DIeKTpUuIecKoe mnoie" 06.03.2025 | https://m.edsoo.ru/5752603f
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bu6nuoreka IJOK

114 KP Ne " "
Ne7 mio Teme "Inextpiriecioe oz 07.03.2025 | https://m.edsoo.ru/cefe90e9
s SHH:CTOI;a.aHOCTO;I:IILI)II/I T(())K(.) VYcnoBus BuGmorexa LIOK
TBOBAHUA ITIOCTOAHHOI'
yih 11.03.2025 | https://m.eds00.ru/233311b5
AIEKTPUYECKOTr0 TOKA
Bub6nuoreka IJOK
11 nu .H
° crowk Toka. Hanpskerne i /C 13.03.2025 | https://m.eds00.ru/0839a115
117 3akon Oma AJid y4acTKa Lemnu. bubnmnorexa [{OK
DJIeKTPUYECKOE COMPOTUBIICHHUE 14.03.2025 | https://m.edsoo.ru/f14f251e
s 3aBUCUMOCTb COIIPOTUBIICHHUS BuGmorexa [JOK
OIHOPOIHOTO HPOBOLTIKA OT Er0 JIHHE 17.03.2025 | https://m.edsoo.ru/95fcdf51
Y TUTOIIIAJI TTOTIEPEYHOTO CEUSHUS
119 Y ienpHOE COMPOTUBIICHHUE BENIECTBA. bubmmorexa [{OK
Penrenue 3amau 17.03.2025 | https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, TApAIIEITHHOE, Bubmuoreka IJOK
CMEIIaHHOE COSAMHEHHUE MTPOBOTHHKOB 18.03.2025 | https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX NEKTPUIECKUX bubmmorexa [JOK
ueneii. [Ipasuia Kupxroda 20.03.2025 | https://m.edso0.ru/1794cf37
Bubmmoreka IJOK
122 | Pemerie sanat 21.03.2025 | https://m.eds00.ru/3881b469
123 Paborta snekTpuueckoro Toka. 3akoH bubnmoreka [TOK
Jlxxoyns —Jlenna 01.04.2025 | https://m.edsoo.ru/a3605c5c
124 p bubmuoreka IIOK
cHicHie sanat 03.04.2025 | https://m.eds00.ru/6761bfOf
125 | Tenmosmnormmoom, snommewan s EnGamorera LIOK
t - B 04.04.2025 | https://m.edso0.ru/99750a6f
pe3ucTope
bu6nuoreka IJOK
126 Pemmerme s 07.04.2025 | https://m.edsoo.ru/eb72fc24
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OJIC u BHYTpEHHEE COMPOTUBIICHUE

bu6nuoreka IJOK

127 HUCTOYHHKA TOKA 07.04.2025 | https://m.edsoo.ru/72d453af
128 3axon OMa /7151 TOTHOM (3aMKHYTOM ) bubmoreka [IOK
JIIEKTPUYUECKOM eTTH 08.04.2025 | https://m.edsoo.ru/221f40fb
129 Pemenue 3amau bubmmorexa LIOK
10.04.2025 |  https://m.eds00.ru/3580b679
130 MoOIIHOCTE UCTOYHHKA TOKA bubmorexa [JOK
11.04.2025 | https://m.edsoo.ru/a0ae51d8
131 Koporkoe 3amblkanne bubamorexa LIOK
14.04.2025 | https://m.eds00.ru/546f5632
132 Konpnencarop B 1ienu nocTossHHOTO TOKa bubmorexa [OK
14.04.2025 | https://m.edso0.ru/35368f3e
Bubmuoreka IJOK
133 | Pemertne sanat 15.04.2025 | https://m.eds0o.ru/4410cef0
134 Pemenne 3agau mo Teme "[locTosHABII Bubmuoreka IJOK
JEKTPUYCCKUN TOK" 17.04.2025 | https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "[locTosSTHABII Bubmuoreka IJOK
AJIEKTPUYCCKUN TOK" 18.04.2025 | https://m.edso0.ru/744261b8
136 Pemenne 3agau mo TeMe "[locTosSHABII Bubmuoreka IJOK
AJIEKTPUYCCKUN TOK" 21.04.2025 | https://m.edsoo.ru/eb5d4687
157 | mosens Tioerommmt resprrcons biGmmorera LIOK
ox” 21.04.2025 | https://m.edsoo.ru/bfd7a050
138 KP Ne8 o Teme "IlocTossHHBII bubmuoreka IIOK
AJIEKTPUYCCKUN TOK" 22.04.2025 | https://m.edsoo.ru/1885ddf1
DNeKTpUYeCcKas MPOBOUMOCTh
139 Pa3IMYHBIX BEUIECTB. DICKTPUUECKUI bubnuorexa L{OK
TOK B MeTajuiax. CBEpXIpOBOAUMOCTh 24.04.2025 | https://m.edsoo.ru/da794295
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DJIEKTPUYECKUN TOK B PaCTBOpax U

140 pacriaBax dJEeKTPOJIUTOB. 3aKOHBI bubmmorexa LIOK
25.04.2025 | https://m.eds00.ru/4b423491
Dapazes Ui MIEKTPOIU3a
141 OnexTpuuyeckuil ToK B rasax. Ilnasma bubamorexa LIOK
28.04.2025 | https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKUN TOK B BaKyyMeE. bubnuorexa [{OK
BaxyymHbIe pubopsbI 28.04.2025 | https://m.edso0o.ru/2E+160
143 DJIEKTPUYECKUN TOK B bubnmnorexa [{OK
MOJTYIPOBOJHUKAX 29.04.2025 | https://m.edso0.ru/ab61c660
Bubnuoreka IJOK
144 | Tonynporoikossie npuGope! 05.05.2025 | https://m.eds00.ru/83622200
@II no reme "M3mepenue cuiel TOKa U
145 HaIPSDKEHUS B LIEH TOCTOSIHHOT'O TOKA bubmuorexa [JOK
MIPH TTOMOIIHM aHAJIOTOBBIX M IU(POBBIX 05.05.2025 | https://m.edsoo.ru/5643ea56
W3MEPHUTEIBHBIX TPUOOPOB"
®II no reme "U3syuenue
146 HepaBHOMepHOFOy;BI/I)KeHI/IH C IIETBI0 Bubmmorexa LIOK
. Y 06.05.2025 | https://m.edso00.ru/f6292f5f
ompeeNeHIsI MTHOBEHHOH CKOPOCTH
®II no reme "U3mepenune yckopeHus
147 pu npﬂMonHHeﬁHorl)w paBIjoyCIfOpeHHOM Bubmmorexa LTOK
N " 08.05.2025 | https://m.eds00.ru/6960b6ef
JIBMDKEHHUH 10 HAKJIIOHHOW TJIOCKOCTH
148 OII o Teme "M3amepeHue yCKOpeHHsI bubnmnoreka [TOK
CBOOOHOT O majeHus" 12.05.2025 | https://m.edsoo.ru/d1ea2402
OII o Teme "M3ydeHue NBUKEHUS Tena
149 10 OKPYKHOCTHU Z?TOCTO;{II[{Hoﬁ o Bubmmorexa LIOK
| 12.05.2025 | https://m.edsoo.ru/bcf53514
MOJIYJTIO0 CKOPOCTBIO
OII o Teme "M3mepeHure paBHOICH-
150 CTBYIOLLIEH CHUJIBI npl; ,uBI/mIZeHI/H/IH6pyCKa Bubmorexa OK
13.05.2025 | https://m.edsoo.ru/0b34db84

10 HAKJIOHHOMW IUIOCKOCTH"
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®II o Teme "UccneqoBanue 3aBUCU-
MOCTHU CHJI YIIPYTOCTH, BOSHUKAIOIIUX B

bu6nuoreka IJOK

151 OpYXHHE U PE3UHOBOM 00pasiie, OT UX 15.05.2025 | https://m.edsoo.ru/b55b81al
negopmanun"
OII o teme "M3mepenue kordduimen-
152 Ta TPEHUS 110 BCJII/IIIII)/IHC erIOB(a(l?o ’ Bubamorexa LIOK
16.05.2025 | https://m.edso0.ru/b83b1607
ko3 Punmenta 3aBucumoctu Frp(N)"
@II no reme "HUccnenoBanue ycioBui
153 paBHOBecHUs TBépI[OFI([) Tena I/Ii]/ICIOHICFO bubmmorexa LIOK
| ’ 19.05.2025 | https://m.edsoo.ru/4a04f4f7
0Ch BpalleHus

154 ®II no reme "N3mepenune ummynbca bubmuorexa [JOK
TeJa 1Mo TOPMO3HOMY ITyTH" 19.05.2025 |  https://m.edso0o.ru/856fh28e
®II no reme "U3yuenue n3orepmuyec-

155 KOT0 Iporiecca (PeKOMEH/10BaHO bubmuorexa [JOK
WCTIOJIb30BaHKE IIUPPOBOI 20.05.2025 | https://m.edsoo.ru/e0fe7e07
nmaboparopun)"

156 OII o Teme "VM3mepenue ynenpHOM bubmmoreka [JOK
TETUIOEMKOCTH " 22.05.2025 | https://m.edsoo.ru/2f2faa61
@I1 mo treme "N3mepenune abCOMOTHON
BJIQKHOCTH BO3/1yXa M OIIEHKA MacChl

157 MapoB B HOMGHIiifIiI/I". I/;lsMepeHHe bubmmorexa LIOK

23.05.2025 | https://m.edsoo.ru/6b1a23b5
KO3 PUITMEHTA TOBEPXHOCTHOTO
HATSDKEHHS
OII o Teme "PacnipeneneHue pa3HOCTH

158 MOTEHITUAIOB (HAIIPSIKEHUS) TIPH bubnmnoreka [TOK
[10CJIEI0OBATEILHOM COEIMHEHUUN https://m.edsoo.ru/ec424377
KOHJIeHCAaTOpOB"

159 ®II no reme "U3mepenue yaenbHOro bubnuorexa L{OK

COIIPOTUBJICHUS POBOAHUKOB"

https://m.edso0.ru/2b179d98
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®II o reme "HaOmronenue

bu6nuoreka IJOK

160
anekTponu3a” https://m.edso0.ru/64b6e901
| Dot o o
HCTeMaTH3alKs 3HAHHUH 110 TeM
. H https://m.edsoo.ru/ed017d93
Kunematuka
162 PezepsHblil ypok. O60011€HHE U CUCTE- bubnuoreka [JOK
MaTH3anus 3HaHui 1o Teme "J{uHamuka" https://m.edso0.ru/3149956b
P i . 0606
165 cucrovamisan s no reve BuGonexa LIOK
" " " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
P i . 0606
164 csz::/[z:z;:p sz 3Har(1)I/III71H :[I;I/;ee;[le bubmmorexa LIOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPaHECHHSI B MEXaHHUKE
PesepBHEIit ypok. O600mIeHNE 1
165 CHCTEeMaTH3aIHs 3HAHUH 110 TEMe Bubmuoreka IJOK
"OCHOBBI MOJICKYJISIPHOKUHETHYECKOM https://m.edso0.ru/de148976
teopun"
P i . 0606
166 c:z?;z:;izp Ifl)z 3Ha1({)ml71u reII;P;eel\I;Ie bubamorexa LIOK
" . " https://m.edsoo.ru/0bcc77cl
TepmonuHamuika. TermmoBbIE MAITUHBI
PesepBHeIit ypok. O600mIeHNE 1
cUCTeEMaTH3alus 3HaHUH 110 TEME bubmuoreka IIOK
167
"ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIe nepexoabr"”
- PesepBHBIit ypoK. 0606VH16HI/IC u Butmorexa [IOK
cHCTeMaTh3aIus 3HaHUH 110 TeMe
" " " https://m.edsoo.ru/f2381c0c
DJIEKTPUIECKOE ToJIe
PesepBHbIii ypok. O6O6VLHCHI/IC u BuGnmorexa [IOK
169 cHCTeMaTh3alus 3HAaHUH 110 TeMe

"TTocTOSTHHBIN AJIEKTPUYECKUNA TOK"

https://m.edsoo.ru/3cae6dal
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PeseprHbIil ypok. O000meHne u

170 cucreMarusanuys 3Haauii mo reme "Toku 1 bubnnorexa LHOK
) " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeax
BIIEE KOJJMYECTBO YACOB I1
OBII] OJ1 CTBO YACOB I1O 170 16

[TPOTPAMME



https://m.edsoo.ru/cc7681d4

11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | odpa3zoBaTesbHbIE
padoTsbI padoThI
pecypcbl
BzanmoneiicTBre MOCTOSHHBIX
1 MaFHHTé[B U IIPOBOAHUKOB C TOKOM. 1 Bubmorexa [TOK
05.09.2024 | https://m.eds00.ru/487a8593
MarunutHoe none. ['unoreza Amnepa
BekTop MarHUTHOM HH, 15078
2 HpI/IHIf;)I/IH cyr[epnosnquZK l\iIIaFHI/ITHBIX 1 Bubamorexa LIOK
. . 05.09.2024 | https://m.edsoo.ru/4clabcch
nonei. JIMHMY MarHUTHOW WHAYKITUN
3 MaruauTtHoOe 1oJ1e MPOBOIHUKA C 1 bubmuorexa [JOK
tokoM. OnbIT DpcTena 06.09.2024 | https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, e€ HalpaBlIeHUE U 1 bubmmoreka [JOK
MOJTYJTh 09.09.2024 | https://m.edsoo.ru/26d9c5ba
5 Pemenwne 3amau 1 BuGmmorexa [IOK
09.09.2024 | https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akona Ammepa. 1 bubnmoreka [TOK
DJIEKTPOU3MEPUTEIILHBIC IIPHUOOPHI 12.09.2024 | https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HampaBlieHUE U MO-
7 JTyTb. I[BII?I)KeLI[{I:Ie 3apH)II<)eHH0ﬁ YaCTHIIBI 1 Bubmmorexa LIOK
12.09.2024 | https://m.edsoo.ru/c97afaal
B OJJHOPOJHOM MarHUTHOM I10JIe
8 Pemenwue 3amau 1 Bubmmorexa LIOK
13.09.2024 | https://m.edsoo.ru/504e98c7
9 Pa6ota cuinbr Jlopenia 1 bubmorexa IOK
16.09.2024 | https://m.edsoo.ru/d518be4b
10 Pemenue 3amau 1 bubmmorexa [IOK
16.09.2024 | https://m.edso0.ru/93617bd9
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MarauTHoe noJI€ B BEIIECTBE.

11 deppoMarHeTuKy, napa- u Bubmiorexa [TOK
’ 19.09.2024 | https://m.edso0.ru/30ff9608
JIaMarHeTHKU
12 OcHOBHBIE CBOMCTBA (peppOMarHeTu- bubnuorexa [{OK
koB. [IpuMeHeHue peppoMarHeTHKOB 19.09.2024 | https://m.edsoo.ru/0b58190a
13 Pemienne 3agau mo teme "Marautaoe Bub6nuoreka IJOK
nosne" 20.09.2024 | https://m.edso0.ru/5b55c307
14 Pemenne 3agad mo Teme "MarautHoe Bubnuoreka IJOK
nosne" 23.09.2024 | https://m.edsoo.ru/41c4ae8a
SIBnenue anekTpoMarHuTHOM
15 WHIYKIHH. HOTI:())K BEKTOpa MarHUTHON Bubamorexa LIOK
23.09.2024 | https://m.edsoo.ru/b3efaOcl
WHYKIIAHA
Bubnuoreka IJOK
16 SAC myw 26.09.2024 | https://m.eds00.ru/48150bd8
17 3aKoH 3NEKTPOMArHUTHON WHYKITUH bubmmoreka [JOK
dapanes 26.09.2024 | https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nosne. Toku bubmmorexa [JOK
dyko 27.09.2024 | https://m.edsoo.ru/15abel140
19 OJ1C uHAYKIMY B IBHKYIIAXCS bubnmoreka [TOK
MIPOBOJHUKAX 30.09.2024 | https://m.edso0.ru/0235cc02
20 Pemenue 3amau Bubmmorexa LIOK
30.09.2024 | https://m.edsoo.ru/4dfda618
91 Mo Jenma bubnmnoreka [TOK
03.10.2024 | https://m.edsoo.ru/bbc22726
NuayktuBHOoCTh. KaTymika
22 HH;nyfTHBHOCTH B L[el'iII]:I MTOCTOSTHHOT'O Brbnuorexa LIOK
03.10.2024 | https://m.edsoo.ru/621eae9d
TOKa
23 SABnenue camounaykuuu. I/1C bubnuorexa L{OK
CaMOMHIYKIIUN 04.10.2024 | https://m.edsoo.ru/7ee60ca8
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BHCpFI/IH MarduMTHOI'O ITOJIA KaTyIIKH C

bu6nuoreka IJOK

24 TOKOM. DJICKTPOMArHUTHOE MOJIe 07.10.2024 | https://m.edsoo.ru/b3c0ad1l
25 Pemenue 3amau Brbmmorexa LOK
07.10.2024 | https://m.eds00.ru/88f69d2b
26 OO0o00IIeHNE B CHCTEMAaTH3aIHs bubmoreka [IOK
3HaHUiT 110 TeMe "DJIeKTpoJuHAMHKA" 10.10.2024 | https://m.edso0.ru/76484025
" " bubmunoreka [JOK
21 KP Nel no Teme "IaexTponunamiia 10.10.2024 | https://m.edso0.ru/8ae09b98
KonebarenbHas cucrema. CBOOOAHBIC
28 konebanus. ["apmonnueckue ) bubamorexa LIOK
11.10.2024 | https://m.edsoo.ru/7c1db385
KOJIcOaHMS
29 Kunemarnueckoe u TUHAMHYECKOE Bubnuoreka IJOK
OIMCaHKE KOJIEOATENbHEIX ABHUKEHUI 14.10.2024 | https://m.edso00.ru/87ce9498
DHepreTudeckoe onucanue. BerBon
MHAMHYCCKOT'O OITHUCAHHUS
30 f"lapMOHquCKHX KoseOaHuH U3 UX BuGmmorexa [TOK
14.10.2024 | https://m.edsoo.ru/e3c99692
SHEPTreTUYECKOT0 U KHHEMaTHIEeCKOTO
OIMKMCAHMS
31 AmruaTyna u ¢aza KoreOaHmit Bubmmorexa LTOK
17.10.2024 | https://m.edsoo.ru/7a0c439a
[Tepuox n wacrora konebanuii. [Tepuon
22| maresersocome s Tlepuon buGotexa LIOK
. 17.10.2024 | https://m.edsoo.ru/e0399319
CBOOO/IHBIX KOJICOAQHHH MPYKUHHOTO
MasTHHKA
33 3aryxatomue KojaecOaHus. bu6nuoreka IJOK
BoinyxaeHHbIe Konebanus. PesoHanc 18.10.2024 | https://m.edso0.ru/72e93d09
bu6nuoreka IJOK
34 AsToKonCOaHH 21.10.2024 | https://m.edsoo.ru/6add2644
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bu6nuoreka IJOK

35 Pemrenne 3anau https://m.edsoo.ru/addeec71
21.10.2024 https://m.eds00.ru/756123c5
Ypok-koHdpepenuus "MexaHudyeckue
36 K(ijeﬁaHI/I:Ib BpMySIlIKaJII)HI)IX Bubmiorexa [TOK
; 24.10.2024 | https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
57| swani o sowe "erammecnse buomorera LIOK
24.10.2024 | https://m.edsoo.ru/eb84182f
KonebGanus"

38 DNEeKTpOMarHuTHBIE KOJICOaHMUS. bubnmnorexa [{OK
KonebarenpHbIi KOHTYD 25.10.2024 | https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b aMIUTUTYbI

39 3ap131)1: KOHJICHCATOpa C aMHJ'II/ITyJIO};iI Bubmmorexa [TOK

07.11.2024 | https://m.eds00.ru/093f9afl
CHJIBI TOKA B KOJIEOATeTbHOM KOHTYpE

40 3aKoH COXpaHEHUS IHEPTUU B bubmmoreka [JOK
U7IeaTbHOM KOJIeOATeIbHOM KOHTYpE 07.11.2024 | https://m.edsoo.ru/d1e2d543
3aTyxarolrye eKTPOMarHuTHbIC

41 Kon}elzamlxljj[. BbIHY)KI;[eHHLIe brbmmorexa LIOK

08.11.2024 | https://m.eds00.ru/5e668619
3JIEKTPOMArHUTHBIE KOJIeOaH!Us

42 [Tepemennsrit Tok. Pesuctop u koHaeH- bubnmoreka [JOK
caTop B ILICMH MEPEMEHHOI0 TOKa 11.11.2024 | https://m.eds00.ru/84836152

43 Karyika vHIYKTUBHOCTH B LIENMU bubnmnoreka [TOK
MEPEMEHHOT0 TOKa 11.11.2024 | https://m.edsoo.ru/cfa307af

44 3akod Oma A7 3JIEKTPUIECKON 1IEeTTH bubnmnoreka [TOK
MEPEMEHHOT0 TOKa 14.11.2024 | https://m.edsoo.ru/8bae38e6
MoIIHOCTh TEPEMEHHOT0 TOKA.

45 AMIUIUTYIHOE U AeWCTBYIOLIEE bubnuorexa LIOK
3HA4YECHUE CUJIBI TOKA U HANPSHKEHUS 14.11.2024 | https://m.edsoo.ru/lcac6c4c
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bu6nuoreka IJOK

46 Pe3onaHc B a5IeKTpHUYECKOM 11eTTH 15.11.2024 https://m.eds00.ru/087506df
47 Pemenne 3agau bubmmorexa LIOK
18.11.2024 | https://m.edsoo.ru/a16836a4
WpaeansHbIif TpanchopMaTop.
48 HEOMBOILCTBE Heg)ezr[)aqa I/Ip bubmmorexa LIOK
’ . 18.11.2024 | https://m.edsoo.ru/f97418ae
MoTpeOIeHNE INEKTPUISCKON IHEPTUI
OKOJIOrM4eCKUe PUCKH MIPU
MMPOMU3BOICTBE JICKTPOIHEPTHH.
49 KI;JII)TypI:l I/ICHOJILSOlfaHI/ISIp bubmmorera LIOK
. 21.11.2024 | https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCEAHEBHON
KU3HHU
50 Pemenue 3amau bubmmorexa LIOK
21.11.2024 | https://m.edsoo.ru/ee6677ed
51 Pemrenue 3amau brbmmorexa LIOK
22.11.2024 | https://m.edsoo.ru/7cab59f8
OO000IIICHIE B CHCTEMAaTH3aIUs
52 3HaHI/II; o TeMe "SHeKTpOMIeItrHHTHHe brbmmorexa LIOK
25.11.2024 | https://m.edso00.ru/401024a9
KojeOanus"
53 MexaHnJecKue BOJTHEL. Bubmmoreka IJOK
XapakTepUCTHKH MEXaHUYECKUX BOJIH 25.11.2024 | https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYCCKUX BOJIH Bubmorexa LIOK
28.11.2024 | https://m.edsoo.ru/d9ae1000
55 3ByK. XapakTEePUCTHKHU 3BYKa bubmmorexa LIOK
28.11.2024 | https://m.edso0.ru/138b6f09
56 WNHudpa3Byk u ynprpasByk. [llymoBoe bubnuorexa LIOK
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl 29.11.2024 | https://m.edso0.ru/7380038f
57 Pemenue 3amau Bubmmorexa LIOK
02.12.2024 | https://m.edsoo.ru/cfd918bf
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58 DJIEKTPOMAarHUTHHIE BOJTHEI. bubmmoreka [JOK
W3nyueHune 31eKTpOMArHUTHBIX BOJH 02.12.2024 | https://m.edsoo.ru/714e5dbl
59 DHeprusi 3IeKTPOMarHUTHBIX BOJIH. bubnuorexa [{OK
CBoiicTBa 3JEKTPOMArHUTHBIX BOJH 05.12.2024 | https://m.edso00.ru/d01b818c
[Ikamna 37eKTpOMarHuTHBIX BOJH.
60 HpI/IMeHeHI/IeI;JICKTPOMaFHI/ITHI)IX BOJIH Bubmiorexa [TOK
05.12.2024 | https://m.edso0.ru/49belf9e
B TEXHUKE U OBITY
[TpuHIMIBI pagHOCBs3H U
61 TelneBuaeHUs. Pagnomokams. Bubnuoreka IJOK
DJIeKTPOMArHUTHOE 3arpsi3HEHHE 06.12.2024 | https://m.eds00.ru/9f96f1f8
OKpY’KaroIIen CpeIbl
" " bubnuoreka [JOK
62 KP Ne2 o reme "Konebarins  pots 09.12.2024 | https://m.edso0.ru/4f7985a0
63 Caer. 3aKoH IPSIMOJIMHEWHOTO bubmmoreka [JOK
pacrpoCcTpaHeHHs CBeTa 09.12.2024 | https://m.edso0.ru/f9566406
Pemrenne 3ana4 Ha nprMeHEHHE
64 3aKOHa Hpi[l\fOJ‘IHHGfIEOFO Bubmmorexa LIOK
12.12.2024 | https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHs CBeTa
65 Ortpaxenue cBeta. [Imockoe 3epkaino. bubnmoreka [JOK
Cdepuueckoe 3epKajio 12.12.2024 | https://m.edsoo.ru/a005d2bb
[Ipenmomnenue cBera. AOCOTIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeh
66 npenomieHus. [TomHoe BHYTpeHHEe Bubmmorexa LIOK
. 13.12.2024 | https://m.edsoo.ru/bc2e55cd
orpaxkenue. [IpenenbHbIi yroa
MIOJIHOT'O BHYTPEHHET 0 OTPAYKEHUS
Pemenue 3aau Ha npuMeHeHUE
67 3aKOHOB OTPaXXCHUsI U IIPEIIOMIICHUS bubnuorexa LIOK
cBeTa 16.12.2024 | https://m.edsoo.ru/49d830a9
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Xop nyuelt B mpusme. Jucnepcus

bub6nuoreka IJOK

08 cpeta. CAOKHBI COCTaB Genoro caera. 16.12.2024 | https://m.edsoo.ru/d8elc3be
IBer
69 JIuH3bl. POKYCHOE pAcCTOSTHUE U bubnuorexa [{OK
OIITUYECKAS CHJIA JIMH3EI 19.12.2024 | https://m.eds00.ru/60441359
70 [TocTpoenune u3obpaxxeHuil B TMH3aX U bubnuoreka [JOK
UX cucTeMax. YBEINYEHHE JTMH3EI 19.12.2024 | https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha mocTpoeHUE
71 M3o6pa>KeHHII[71 nonyqaglimx c bubamorexa LIOK
’ 20.12.2024 | https://m.edso0.ru/5a868f09
TTOMOIIBIO JINH3
72 I'ma3 kak onThyeckas cucrema brbmmorexa LIOK
23.12.2024 | https://m.edsoo.ru/ecd480a2
73 Pemrenne 3anau. I[Ipenens npumeHu- bubmuorexa [JOK
MOCTH T€OMETPUUCCKOU ONTHKH 23.12.2024 | https://m.edsoo.ru/cd174a10
74 CKopoCTh CBETa M METO/IBI €€ bubmmoreka [JOK
HU3MEpEHUs 26.12.2024 | https://m.edsoo.ru/f32aab06
75 Hucnepcus cBeta Brbmmorexa LIOK
26.12.2024 | https://m.edsoo.ru/lel6ccée
Bubmmoreka IJOK
° Mitepeperiitis ceera 27.12.2024 | https://m.eds00.ru/5c0c638
KorepeHTHBIE HCTOYHUKH. Y CIIOBHUS
77 Ha6niz[eﬂnﬂ MaKCHMYMOB U Bubmmorexa LIOK
13.01.2025 | https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Pemrenune 3amau bubmorexa LIOK
13.01.2025 | https://m.edsoo.ru/3061de2b
79 [Tpumenenne uaTephepeHINN Bubmmorexa LIOK
14.01.2025 | https://m.edsoo.ru/668edbc8
bu6nuoreka IJOK
80 Jludpaicuus ceera 15.01.2025 | https://m.edsoo.ru/12ed04b5
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81 JudpakironHas pemérka. Y cioBue bubnuorexa [{OK
HAOJIFOICHUS TJIABHBIX MAKCUMYMOB 16.01.2025 | https://m.edso0.ru/f998d964
82 Pewienue 3anau bubmmorexa LIOK
16.01.2025 | https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTH CBETOBBIX BOJIH. bub6nuoreka [JOK
[Monspusanus cBera 17.01.2025 | https://m.edsoo.ru/e9890fe9
84 Pemenne 3agau Brbmmorexa LIOK
20.01.2025 | https://m.edso0.ru/c56c8158
85 CBeToBbI€ SIBJICHUS B IIPUPOJIE bubamorexa LIOK
20.01.2025 | https://m.edso0.ru/0b36363d
86 OO0600I1ICHIE B CHCTeMAaTH3aIUs bubmoreka [IOK
3HaHH# 1o Teme "OnTHka" 22.01.2025 | https://m.edsoo.ru/8al4748b
Bubmuoreka IJOK
87 KP o3 mo teme «Omminica 23.01.2025 | https://m.eds00.ru/82315dd4
I A ——— Bumorexa LIOK
23.01.2025 | https://m.edsoo.ru/c9bd77ch
MUKH U IPUHLUI OTHOCUTEIBHOCTH
89 [TocTynaTsl criennanbsHON TEOPUHU bubnmoreka [TOK
OTHOCHUTEJILHOCTH 24.01.2025 | https://m.edsoo.ru/c56f05ch
IIpocTpancTBEHHO-BpEMEHHOU
90 | Venowmt spimsnoenn, Omcenmenn. buGionexa LIOK
27.01.2025 | https://m.edsoo.ru/d83742bb
HOCTb OJIHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHM U COKPAILCHUE JJIUHBI
01 DHeprus ¥ UMIYJIbC PENSITUBUCTCKOM bubnmoreka [TOK
YJaCTHUIIBI 27.01.2025 | https://m.edsoo.ru/853a64fc
BSI3b MacChl C YHEPrUE U UMITYIbCOM
92 I():GJ'ISITI/IBI/ICTCKOf/'I llal_z)TI/II_UaI. 3He§m${ Bubmiorexa OK
29.01.2025 | https://m.edsoo.ru/b6258ffa

ITOKOs
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bu6nuoreka IJOK

%3 PABHORCCHOE TCIIIOBOC M3y ICHIIC 30.01.2025 |  https://m.eds00.ru/f54035a5
Bub6nuoreka IJOK
24 Jaion evemeris Bitia 30.01.2025 | https://m.eds00.ru/1c5fF752
95 I'unote3a M. Ilimanka o kBaHTax. Bub6nuoreka IJOK
DoTOHBI 31.01.2025 | https://m.edsoo.ru/a5ffa218
96 DHeprus U UMIyJIbC HOToHA bubamorexa LIOK
03.02.2025 | https://m.edsoo.ru/7fb307ec
97 ®otorddexrt. OnbiTol A. I bubmuoreka [JOK
Cronerosa. 3akoHbl horodddexra 03.02.2025 | https://m.edso0.ru/8c68e5b9
VpaBHenne DUHIITESHHA TS
98 q)(IjToa(b(beKTa. "KpaCHaaipaHHua" Bubmmorexa [TOK
06.02.2025 | https://m.edsoo.ru/01ef4556
dororddexra
99 Hasnenue cBera. Onwrtsr I1. H. butmoreka [IOK
JleGeneBa 06.02.2025 | https://m.edso0.ru/64b4f966
100 BoaHoBbIe cBOICTBA YaCTHIL brbmmorexa LIOK
07.02.2025 | https://m.edsoo.ru/f59cfcec
Bonnsl ae bpoiins. JlnuHa BoHEI Ae
101 Epoﬁﬂﬂi pap3MepH §6nacm " Bubmmorexa LTOK
. 10.02.2025 | https://m.edsoo.ru/5df8bafl
JIOKAJTU3aIli1 JABYDKYIIEHCS YaCTHIIBI
102 KopryckynsspHO-BOITHOBOW Ayann3m brbmmorexa LIOK
10.02.2025 | https://m.edsoo.ru/8ccab62a
103 Judpakmus 3JeKTPOHOB Ha bubnmnoreka [TOK
KpHCTaIax 13.02.2025 | https://m.edsoo.ru/30dbal8c
100 | Coomomensa neompenestoont EnGamorera LIOK
N 13.02.2025 | https://m.edso0.ru/65783dec
[eitzenOepra
105 Pemrenue rpaduueckux 3amay 14.02.2025 Bubnuorexa LIOK

https://m.edsoo.ru/e70195hd
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bu6nuoreka IJOK

106 Petnerie pacuCTHBIX azat 17.02.2025 | https://m.edsoo.ru/ee9b3182
107 KP Ne4 o remam: "OcHobl CTO", bubmoreka [IOK
"KopnycKysipHO-BOIHOBO# Ayain3m" 17.02.2025 | https://m.edsoo.ru/c3de891a
OIBITEI IO UCCIIEAOBAHUIO CTPOEHUS
108 aToma. HnaHeTapiaﬂ MoJieb F2)1T0Ma Bubmmorexa LIOK
20.02.2025 | https://m.edsoo.ru/312b750a
Pesepdopna
Bubnuoreka IJOK
109 Hocrynaret bopa 20.02.2025 | https://m.edsoo.ru/404dfa9a
110 Bunel cniextpos. Criektp ypoBHeH bubmuorexa [JOK
SHEPrUH aToMa BOIOPOJIa 21.02.2025 | https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYXJIEHHOE bubmuorexa [JOK
U3JTy4eHHE CBETa 27.02.2025 | https://m.edso0.ru/f945d85c
112 Masep Bubmuoreka IJOK
27.02.2025 | https://m.edsoo.ru/2288a0c4
Hyxknonnas moznens sapa
113 I'eitzenodepra-lBanenko. 3aps u bubmmorexa [JOK
MaccoBOE YUCIIO sapa. M30Tormbl. 28.02.2025 | https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aKOH paJMOaKTUBHOIO pacmasa.
114 CBoiicTBa HOHU3UPYIOIIETO U3ITyYe- bubnmoreka [JOK
Hus. BiusHue pagroakTHBHOCTH Ha 03.03.2025 | https://m.edsoo.ru/aab98bef
KHBBIE OpraHu3Mebl. Jlo3umerpus
DHeprust CBSI3U HYKIOHOB B sipe.
Snepusie cuibl. JledexT macchl sapa.
115 1})[;2;};};;?;?;(:ngIZMi?iI;{I;meeMoro Bubmmorexa LIOK
03.03.2025 | https://m.edsoo.ru/ff1758d0

TEPMOSAIEPHOI 0 CHHTE3A.
DKOJIOrMYECKUE acleKThl pa3BUTH
SIIEPHON SHEPTETHKHU
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MeTtozs! perucTpauuu U UCCIEeI0BAHUS
aeMeHTapHbIX yactull. OyHnamen-
TaJIbHbIE B3auMoJeiicTBUs. bapuoHsl,

Bub6nuoreka IJOK

116 Me30HBI 1 JienToHbI. [IpencraBnenue o 06.03.2025 | https://m.edsoo.ru/1ac08a5h
CrangaprHoi monenu. Kpapk-
TJIFOOHHAs! MOZIETTh aIpOHOB
®usuka 3a npenesnamu CTaHaapTHON
117 mozenu. TémHas MmaTepusi U TEMHas Bubnuoreka IJOK
suHeprus. EmuHCTBO usnyeckoit 06.03.2025 | https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS aCTPOHOMHUH. bubmuorexa [JOK
3HaueHHE aCTPOHOMUH 07.03.2025 | https://m.edsoo.ru/ad73e145
[TpumMeHIMOCTh 3aKOHOB (DPU3UKH IS
119 OOBSICHEHUS TIPUPOIHI KOCMUYECKUX bubmmorexa [IOK
00BbeKTOB. METOIbI ACTPOHOMHUYECKHUX 10.03.2025 | https://m.edso00.ru/39c44028
HCCIIEA0BAHNMI
CoBpeMeHHBIE ONTHYECKHUE TEJIECKOIIBI,
120 pamfmenecmnm BHeaTMochepHas Bubmmorexa [TOK
’ 10.03.2025 | https://m.edsoo.ru/4877aale
aCTPOHOMHUS
Bun 3Bé3anoro ne6a. Co3pesnus
121 }IpKII[/Ie 3B'§3m>1 MJTAHETHI, UX BIII/IHI:IMoe Bubmmorexa LIOK
’ ’ 13.03.2025 | https://m.edsoo.ru/aac588eb
JIBYDKEHHE
Conneunas cuctema. ComHIe.
122 ConHevHast aKTUBHOCTb. I/I(I:rquHK Bubmmorexa LIOK
. 13.03.2025 | https://m.edsoo.ru/22748eb4
sHeprun CoiHIa U 3BE31
BE3/IbI, UX OCHOBHBIE
123 iapaiTe,pHCTI/IKI/I. Jmarpamma Bubmmorexa LIOK
" . " 14.03.2025 | https://m.edso0.ru/42169944
CTIEKTPAIbHBIN KJIACC — CBETUMOCTh
124 3Be3bI ITIaBHOH ITOCIEN0BATEILHOCTH bubmmorexa [OK
17.03.2025 | https://m.edsoo.ru/b3cb766¢
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BnytpeHHee cTtpoeHue 3BE31.
CoBpeMeHHbIe PECTaBIEHUS O

bu6nuoreka IJOK

125 NPOUCXOXKACHNH U 3Bosrornn ConHia 17.03.2025 | https://m.edsoo.ru/d09da494
U 3BE3]]. DTaIbl )KU3HU 3BE3]
Muneunsiit [Iyte — nHamra ["anaktuka.
126 Tumnsl ranaKTyI:K. UYeEpHble ObIpbI B Bubamorexa LIOK
20.03.2025 | https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
Bcenennas. Pacuinpenue Beenennoil.
127 3akon Xab0ma. TeoI;)HsI Bonbmioro bubmmorexa LIOK
20.03.2025 | https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenmukroBoe u3inydyeHue
128 MacmrabHas cTpykrypa Beenennoiit. bubmuorexa [JOK
MeraranakTuka 21.03.2025 | https://m.edsoo.ru/ce234633
i bubmoreka [IOK
129 HepeuwSHiibie mpobiiembt acTpoHoMH 03.04.2025 | https://m.edsoo.ru/d37d9ffe
130 ;(/[);[Hl;(')r;zl:s HI;I;: Tiiiiﬁlx brbmmorexa LIOK
" 03.04.2025 | https://m.edso0.ru/67361aef
MarHuToB
131 OII o Teme "V3mepenue cuibl bubnmoreka [TOK
Awmrmepa" 04.04.2025 | https://m.edsoo.ru/fcae91e9
132 @1l mo Tene "HCCJEGHOBaHHe ABICHIA https://m.edso00.ru/c36658da
AJIEKTPOMAarHUTHON MHIYKITUHN" 07.04.2025
133 ®II mo Teme "ccnemoBanue IBIICHUS bubmuoreka IIOK
CaMOMHIyKIIHH" 07.04.2025 | https://m.edsoo.ru/b8fb6391
OII o Teme "M3mepenue nepuosa
134 CBOOOJTHBIX KOJ‘I66aII;I/II71 HI/ITSIII){OF(I)[ u Bubmmorexa LIOK
" 10.04.2025 | https://m.edso0.ru/5d159d35
MPYKHHHOTO MasiTHUKOB
®I1 no Treme "[IpeobpazoBanme
135 SHEPruM B MPYKUHHOM MasiTHUKe" bubamorexa LIOK
10.04.2025 | https://m.edsoo.ru/a28026bd
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®IT o teme "UcciienoBanue
MepeMEHHOr 0 TOKa uepes

bu6nuoreka IJOK

136 MOCJICZIOBATEIBHO COCTHHEHHBIC 11.04.2025 | https://m.edsoo.ru/89dc2d90
KOHJICHCATOp, KaTyLIKy U Pe3UcTop”

137 ®II no reme "M3yyenue napamerpos bubnuorexa [JOK
3BYKOBOW BOJHBI" 14.04.2025 | https://m.edsoo.ru/b100661a

138 @II no reme "M3mepenune nokasarens bubmuoreka [JOK
NpeOMIICHHS CTeKITa" 14.04.2025 | https://m.edsoo.ru/42569eal

139 @II o Teme "M3mepenue GpoKycHOro bubmuoreka [JOK
PacCTOSIHUS PACCEMBAIONINX JTHH3" 16.04.2025 | https://m.edsoo.ru/b879fb3f
@I1 mo reme "Habmronenune BuGmmorexa [IOK

140 ALK, HHTepq,),epeHuHH " 17.04.2025 | https://m.edsoo.ru/8b7ac737
MOJISIPH3AIIH CBETA
OII o teme "OmnpeneneHue UMIyIbca

141 Y DHEPTHH PEIIATUBUCTCKUX YacTHIl (TI0 bubmmoreka [JOK
(dororpadusmM TPEKOB 3apSHKESHHBIX 17.04.2025 | https://m.eds00.ru/63756c47
YaCcTHIl B MATHAUTHOM T10J1e)"
OII o Teme "M3amepeHre MOCTOSHHON
[1nanka Ha OCHOBE HCCIIEIOBAHUS BuGmorexa LIOK

142 doroaperra” mm "Hccnenorarie 18.04.2025  https://m.eds00.ru/eb916f82
3aBHCHUMOCTH CHJIBI TOKA Yepe3
CBETOMOJ] OT HaNpsHKeHUs "
OII o Teme "MccnenoBanue crekTpa 21.04.2025 | BuGmorexa LOK

143 pa3peKEeHHOr0 aTOMapHOro BOJOPOIa https://m.edsoo.ru/ec651eb8
Y U3MEpEeHHE MOCTOSTHHON Punbepra"
®II o reme "UccnenoBanue BuGmorexa [IOK

144 Pa/IHOKTHBHOTO hota ¢ 21.04.2025 | https://m.edsoo.ru/c3dabete

HCIIONIb30BaHUEM J03uMeTpa”
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®II nmo Teme "HabmromeHus 3BE3MHOTO
Heba HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN ISl ONpeieTIeHus

Bub6nuoreka IJOK

145 [IOJIOKEHUST HEOECHBIX 0O0OBEKTOB Ha 24.04.2025 | https://m.edsoo.ru/1072021e
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CEeBEpHOro MoNyLapus u
sipkue 3BE37b1"
OO0001IeHre U cUCTeMaTH3aIs
3HaHui. Poik pu3mKm 1 acTpoHOMUH B
146 3KOHOMI/I‘I€CKO¢I;I TeXHonomE)leCKoﬁ Brbmmorexa LIOK
s N ’ 24.04.2025 | https://m.edsoo.ru/ad6ddeed
COIMAJIBHOM U ATHYECKO chepax
JIEATEIILHOCTH YeJIOBEKa
O0001IeHre U cUCTeMaTH3aIs
147 3HaHWA. POk 11 MecTo hM3HKH U bubmmorexa [JOK
aCTPOHOMHUH B COBPEMCHHOM HAyYHOM 25.04.2025 | https://m.edso00.ru/18f19f7c
KapTHHE MUpa
O0001IeHE U cUCTEMaTH3aIs
3HaHWH. Poib Gu3ndeckoit Teopun B
OpPMMPOBAHUHU MPEACTABIEHUI O
148 inﬁnq:cmﬁ KaprIHIe[ MHUPa, MECTO bubmmorexa LIOK
. ’ 28.04.2025 | https://m.edsoo.ru/e7d400f4
(u3HUecKol KapTHHBI MUpa B 00IIIeM
PALY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MMPEACTABICHHUI O PUPOIC
149 O0001IeHre U cUcTEMaTU3alsA Bubmunoreka IJOK
3Hanui o teme "Kunemaruka" 28.04.2025 | https://m.edsoo.ru/b032fc4b
150 O000111eHHE U CUCTEMATH3ALIUS bu6nuoreka IJOK
3ganui o teme "Kunemaruka" 30.04.2025 | https://m.edsoo.ru/4e31b507
151 O0001IeHNE U CUCTeMaTH3AIIHS bubmmoreka [JOK
3HaHMi 110 Teme "J[nHamuka" 05.05.2025 | https://m.edsoo.ru/2dfbafcs
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O0001IeHNE U cuCcTEMaTH3aUA

bub6nuoreka IJOK

152 i "C 05.05.2025
SHaH,I,d 1 TIO TENE T TATHI TREpAOTO https://m.edsoo.ru/3cca482e
Tela
00600
153 | 3 ao H“IGH: eeH Zﬂgﬁiamiunz e 06.05.2025 | Dubmiorexa LHOK
HAHUH 10 TEM HbI COXPaHEHUS .05.
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
00600
154 | 3 aO H“IGH: eePI ZH"C(;ngTmaum 07.05.2025 | >nomuorexa LIOK
HAHUH 10 TEM HOBBI .05.
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETUYECKON TEOPHH
00600
155 3 a0 H“IeH: eePI ZHCTT: Mazmalim a 08.05.2025 | >rommorexa LIOK
HAHUH [0 TEM MOJAUHAMUKA. .05.
,I,) 8 https://m.edsoo.ru/c63f7c10
TennoBble MaNTUHEBI
O000111EHNE U CHCTEMATH3AIIUS
3HaHMM 10 TeMe "ArperaTHsie bubmuorexa [JOK
156 08.05.2025
cocTosiHus Beuiectsa. Ma3zoBbie https://m.edsoo.ru/1d36b5b1
nepexoasr"
O000111EHNE U CHCTEMATH3AIIHUS
157 3HAaHUH 110 TeMe "Dire ecKoe 12.05.2025 buommorexa IOK
HaHWH 110 TEM JIEKTPUYECK .05.
" P https://m.edsoo.ru/3bf0def9
oje
00600
158 3Hac})II/II;erII{: :eizﬂﬁzfi:;zﬁﬂ 12.05.2025 | Dromorera HOK
. R https://m.edso0.ru/71453ee6
AIEKTPUICCKHUI TOK
- O606U§6HI/I€ u CI/f'(’Zl"wl“eMaTI/BaLII/IH 12052095 Bu6morexa LOK
3HaHuH 110 TeMe "TOKH B pa3InyYHBIX .05.
" P https://m.edsoo.ru/3d40077a
cpenax
160 O606II§6HI/IC U CHUCTEMAaTH3alUs 14.05.2025 bubmuoreka [JOK
3HaHui o TeMe "MaruurtHoe noiue" https://m.edsoo.ru/3b4c06ae
PezepsHslii ypok. O6001mIeHNE U
bu6 OK
161 cUCTeMaTH3aIsl 3HaHUH 110 TEME 15.05.2025 uomorexa L1

"DnexTpoMarHuTHas MHAyKUus"

https://m.edso00.ru/053e2248
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PeseprHbIil ypok. O000meHne u

bub6nuoreka IJOK

162 5| 15.05.2025
CHCTEMATHIALIT SHATHITTIO TEME https://m.edsoo.ru/d6310bfd
Mexaunndeckue KojieOaHus
P i . 0600
163 CGEGEBTIZZP o 3 ao ?ICISHZ He 16.05.2025 | Dnomorea IOK
UCTEMATU3alAs 3HAHUH 10 TeM .05.
. 5 . https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHbIE KoieOaHus
PesepBHblit ypok. O600mIeHNE 1
164 cUCTEMAaTHU3aLUsl 3HAHUH 10 TEME 19.05.2025 Bubnuoreka IJOK
"MexaHU4eCKHe U 3JIEKTPOMAarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 lc)ezeszHﬁszp OK.sof 061“1161;Hee PIe 19.05.2025 | Dromorexa IOK
WCTEMATU3ALMs 3HAHUH 10 TEM .05.
" " : https://m.eds00.ru/52ad1603
Onruka
P i . 0600
€3EpBHBII YPOK 0 leeHI/Ie u BuGmiorexa LIOK
166 CHCTEMAaTH3aIMs 3HAHUI 110 TEME 20.05.2025
https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
167 fezezBTﬁgZp OK.sof 061“1162Hee PIe 21.05.2025  >nomorexa LIOK
MCTEMATHU3AINAS 3HAHWUH 10 TEM .05.
" " . " https://m.edso0.ru/f7c59d38
KopryckynsspHO-BOJTHOBOM Tyaan3m
P %) . 0600
168 czzigf;iip ;z 3Ha}(I)HI;II ﬁiiﬁe 22.05.2025  Dnomorexa LIOK
. 1 | T https://m.edsoo.ru/1f511654
®dusnka aToma
PesepBHBIit ypoK. 0606VH16HI/IC u Butmorexa LIOK
CHCTEMAaTH3alUsl 3HAHUI 10 TEME
169 S — 22.05.2025 22.05.2025
HI?, https://m.edso00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL
P 7 . 0600
€3EPBHBIN YPOK 0 VI_HCHI/IC U BuGmiorexa LIOK
170 CHUCTEMAaTHU3aLUs 3HAHUM 110 TEME 23.05.2025

"OneMeHTHl acTpOPU3UKU"

https://m.edsoo.ru/2bffh94c
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OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Gusuka. Mexanuka; yriayonaeHHoe ooyuenue 10 kinace/ Msikumes .41,
CunsikoB A.3. - [lpoda,2020

» Gusuka. MonekynspHas ¢pusuka. TepMoaunamuka; yriryosiennoe ooydenue 10
knacc/ Msikuies I'.5., CunsikoB A.3. - Ipoda,2020

» Gusuka. Dnexkrpoaunamuka, 10-11 knaccsl/ Msikues I'.5., CunsikoB A.3. —
Hpoda, 2020

» duszuka. Dnexkrpoaunamuka, 11 knacc/ Mskumes .., CunsikoB A.3. — JIpoda,
2020

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

* [Ilatanuna A.B. ®usuka. Yrnryonéuusiit ypoensb. 10-11 knacc. Meroaudeckoe
nocobue k yueOHuky Mskumies I'.51, Cunsaxor A.3. - [Ipoda, 2020.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

* Poccwuiickuit 061eodpazoBaTebHbIi moptan http://experiment.edu.ru
* Enunas komtexius udpoBeix 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru

» OenepanbHblil IEHTP HHPOpMALIMOHHO-00pa3oBaTenbHbIX pecypcoB (DIINOP)

http://fcior.edu.ru

* bubnuorexa [IOK https://m.edsoo.ru
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