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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUHN U TpeOOBaHUM K pe3yibraTaM
OCBOEHUSI OCHOBHOU 00pa3zoBaTesIbHON MporpaMmsbl, npeactaBieHHbIXx B GT'OC
COOQO, a Ttaxxe ¢ yu€toM (enepaiabHoil paboueil mporpamMmbl BOCIUTAHUS U
KOHIICTIIINY TperoiaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHbBIX
OpraHU3aAUAX Poccuiickoin Oenepanuy, peanu3yroMnX OCHOBHEIE
oOpazoBaTebHbIe TPOTPaMMBI.

Conepxanue mnporpamMmbl 1o (u3uKe HampaBieHO Ha (opmMupoBaHuUE
€CTECTBEHHO-HAy4YHOUW KapTHUHBI Mupa oOyuarommuxcs 10-11 kmaccoB mpwu
oOyueHun ux (Quuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesiTeIbHOCTHOTO — moaxoja. I[Iporpamma 1o ¢Gu3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM O0y4YeHUsI, a TAKXKE YUYUTHIBACT HEOOXOAUMOCTh
peanu3alul  MEXIPEIMETHBIX CBS3ed (U3HKH C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TIpenMeTamMu. B Hel ompenemnsitoTcss OCHOBHBIC LIENW HW3YYCHUS
(GbuU3MKK HA YpOBHE CpelHEro oo1iero oopa3oBaHus, MIIAHUPYEMbIE PE3YJIbTaTh
OCBOCHUSI Kypca (PU3MKHU: JIMYHOCTHBIC, METANpeIMETHBIC, MpeaMEeTHbIC (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIIOYAET:

o IUTAaHUPYEMbIE€ PE3YIbTaThl OCBOCHMS Kypca (U3HKU Ha 0a30BOM YPOBHE,
B TOM YHCJIE MPEAMETHBIC PE3YAbTATHI IO TofaM O0yUYEHUS;
o cojiep:kanue yueOHoro npeamera «Du3uka» mo rogam o0yyeHusl.

du3nka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTYIAsl B
KauecTBE Y4YEOHOro mpeaMera B IIKOJE, BHOCUT CYIICCTBEHHBINH BKJIAJ B
cucteMy 3HaHMM 00 okpyxkawomeMm wmupe. llkonpHBIE Kypc Qu3ukn —
CUCTEMOOOPA3yIOMIM  JUIsl €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIEKaT B OCHOBE TIPOIECCOB U SIBICHH,
U3y4JaeMbIX XUMHEH, Owmosorueit, gusznuecko reorpaduel U acTPOHOMHUEH.
Hcrnionp3oBanue M akTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUU OIpenesnser
XapakTep W pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTHMH B cdepe SHEpPreTukH,
TpPaHCIOPTa, OCBOCHHUSI KOCMOCA, MOTYYEHHUSI HOBBIX MaTEpHUAJIOB C 3aJJaHHBIMU
cBOicTBAaMU U Jpyrux. M3ydenwe ¢GU3NKKM BHOCHUT OCHOBHOM BKJIAJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOM KApTHUHBI MHpa OOy4aromuxcs, B
dbopMupoBaHHME YMEHUW TNPUMEHSITh HAy4YHBI METOJI TO3HAHUS TpU
BBITIOJTHEHUU MU y4E€OHBIX UCCIICIOBAHUMN.

B ocHoBy kypca ¢wu3ukum ayis ypoBHS CpeaHEro oOIIero oOpa3oBaHHUS
MOJIOKEH Psii UACH, KOTOpbIE MOXHO pPaccMaTpyBaTh KaK MPHUHIUIBI €T0
MOCTPOEHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTHUECKH
3aBEpPIIEHHBIM, OH COACPKUT Marepuaj U3 BCEX Pa3AeiioB (M3MKH, BKIIOYACT
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PM3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW marepual Kypca (U3HKH
o0bemMHEH BOKpYr (Qusnueckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUE MIPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIICCTBE U
noJe.

Hoesa eymanumapuzayuu. EE peanuszanus mpeanojaraeT MCHIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHITMaNa GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHS
¢u3ukun ¢ pa3BuTHEM OOLIECTBAa, a TaKXkKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTUIECKUMHU MPOOIEMaMHU.



Hoess npuxnaownoii uanpasniennocmu. Kypc ¢u3uku npenanosaraet
3HAKOMCTBO C IIHPOKHM KPYrOM TEXHHYECKMX M  TEXHOJIOTHYECKHX
NIPUIIOKCHHUI U3YYCHHBIX TEOPUH U 3aKOHOB.

Hoesn okonoeusayuu peanusyercs MOCPEICTBOM BBEHCHUS DIIEMCHTOB
COICPIKAHMS, MMOCBALIEHHBIX JKOJIOIMYCCKUM MpOOIeMaM COBPEMEHHOCTH,
KOTOPBIEC CBSI3aHBI C PA3BUTHEM TEXHHKH W TEXHOJIOTHH, a TaKKe OOCYKICHUS
npoOJieM  palMOHaJbHOTO  TPUPOJOIONB30BaHUS M AKOJOTHYECKON
0€30MacHOCTH.

CrepkHEBBIMH JJIEMEHTaMHU Kypca (DM3WKU Ha YPOBHE CPEIHETO OOIIeTo
o0pa3oBaHus SIBIAIOTCS GU3NIECKUE TeoprH (HOopMUPOBAHUE TIPEICTABICHUHN O
CTPYKTYpE TTOCTPOEHUS (PU3UUECKON TEOPHH, PO (PyHAAMEHTAIBHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX IMPEICTABICHUSAX O TMPHUPOJAE, TpaHHIAX
NPUMEHUMOCTH TEOPHUM, IJisi ONHCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIICCCOB).

CHUCTeMHO-JICSITEIPHOCTHBIA MOAXOJ B Kypce (U3UMKH pean3yercs
IpEeXJe BCETo 3a CUéT OpraHU3alMU SKCIEPUMEHTAIBHON JeSTEIbHOCTH
oOyuatomuxcsi. s 6a30Boro ypoBHsI Kypca (PU3HKH — HTO HCIIOJIB30BaHUE
CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JTaOOpaTOPHBIX
paboT, KOTOpbIe B MporpamMme Mo (u3NKe OOBEAMHEHBI B OOIIMM CIUCOK
YUCHHUYECKUX TMPAKTUYECKUX paldoT. BeijeneHne B yKa3aHHOM TepeyHE
1a60paTOpHBIX PabOT, MPOBOIUMBIX I KOHTPOJISI U OIEHKH, OCYIIECTBIISETCS
y4yacTHUKaMu  00pa30oBaTEeNIbHOTO IMpoOIlecCa HUCXOId U3  OCOOEHHOCTEH
IUTAaHUPOBaHUSA U OCHalleHuss kabunera ¢usuku. [Ipm sTomM obecrneunBaeTcs
OBJIaJicHHE OOYyYaIOIMUMHCS YMEHUSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH U MOCTAHOBKY OTBITOB I10
IPOBEPKE MPETIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE yAeNsSeTCS PEIICHUIO PACUETHBIX U KauyeCTBEHHBIX
3anad. [Ipu sToM /1St pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISFOTCS 3a/1a4M C SIBHO
3alaHHOM  (DU3UYECKOM MOJENbI0, TIO3BOJIAIONINE TMPUMEHSTh H3yUYCHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasieiia Kypca, Tak U HHTETPUPYS
3HAHUS U3 PA3HBIX pa3nenoB. J{Jisg Ka4eCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS
3alaHusi Ha OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUH M TIPOIECCOB B
OKpY KaroIeH KM3HH, TPEOYIOIIre BbIOOpa (hU3NUYSCKONM MOJIEIN ISl CUTYalluH
IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu DIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIEUeHHI0 y4eOHOTo mpolecca 0a30BbI YPOBEHb Kypca
¢u3NKKM Ha ypOBHE CpeIHEro oO0Iero oOpa3oBaHMs JOJKEH HW3y4aTbCs B
YCJIOBHSIX TIPEIMETHOTO KaOMHEeTa (PM3UKU WK B YCIOBUAX MHTETPUPOBAHHOTO
KaOuHeTa TpPEeIMETOB €CTeCTBEHHO-HAy4HOro IHKiIa. B kaOuHete Qu3uku
JOJKHO OBITHh HEoOXoauMoe J1aboparopHOe 00O0PYIOBaHWE JUISI BBIMOTHEHUS
YKa3aHHBIX B TporpaMMme 10 (U3HKE YUYCHUUYECKUX MPAKTHUYECCKUX DPAbOT U
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpanioHHOE 00OpyIoBaHUE (QOPMUPYETCS B COOTBETCTBHH C
MPUHITUTIOM MUHUMAJIBHON JIOCTaTOYHOCTH U 00€CIeYyuBaeT TMOCTaHOBKY
MEPEUNCICHHBIX B TIpOrpaMme MO (U3MKE KITIOUEBBIX JEMOHCTPAIU st
WCCICIOBAHUS M3yYaeMbIX SBJICHUW H TPOILECCOB, DMIHUPUUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKHUX MTPUMEHEHUH.

JlaboparopHoe 00OpyIOBaHHE MJisi YYCHHUYECKUX TMPAKTHYECKUX PAOOT
dbopMupyercs B BUI€ TEMaTUIECKUX KOMIUIEKTOB U 00€CIIEYNBACTCS B PacuéTe
OHOTO KOMILJIEKTa Ha JBYX OOyYaromuxcs. TeMaTH4ecKhe KOMILJICKTHI
nabopaTopHOTro 000PYIOBaHUS JOHKHBI OBITh TMOCTPOCHBI HA KOMIUIEKCHOM



WCIIOJIb30BAaHMH aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIC ITU(DPOBBIX J1a00OpATOPHIA.

OCHOBHBIMH IEJISIMU U3YUYEHUSI (PU3UKU B OOIIIEeM 00pa30BaHUMU SIBIISIIOTCS:
o dbopMHpOBaHUE HWHTEpPECa M CTPEMJICHUS OOYYAIOIIUXCS K HAyYHOMY
W3YYCHHIO TPUPOIBI, Pa3BUTUE WX MHTCIUICKTYyaJbHBIX W  TBOPYCCKHUX
CIIOCOOHOCTEM;

o pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe TIO3HAHUSI U (POPMUPOBAHKE
UCCJIeI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

o dbopMHUpOBaHUE HAYYHOIO MHPOBO33PEHHUS KaK pe3yibrara H3y4YeHUs
OCHOB CTPOEHHUS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

o dbopMHupoBaHUE YMEHHUN OOBICHATH SIBICHUA C HCIOJb30BAaHUEM
(du3MUeCcKUX 3HAHUN U HAYYHBIX JI0KA3aTeNbCTB;

o dbopMHpoBaHUE TMPEACTABICHUN O POIM (HU3UKU I Pa3BUTUSA JPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTiKeHne 3TUX 1eseil o0ecrneynBaeTcs pelieHueM CIeIyIoIuX 3aa4 B
npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CpPeIHEro 001ero 00pa3oBaHus:

o NpUOOpETeHUE  CHUCTeMbl  3HaHMM 00  o0mux  (U3WUYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXAHUKY, MOJEKYJISIPHYIO
(bU3HKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODHU3HKY;

o dbopMHUpOBaHUE YMEHHMM TPUMEHATh TEOPETHUECKUE 3HAHUS IS
0o0BsiCHEHUS (PU3UUYECKUX SIBJICHUN B MPUPOJIC U JIJISl MPUHATHSA MPAKTHUECKUX
PELICHU! B IOBCEIHEBHOW KU3HU;

o OCBOCHHE CIOCOOOB peIICHUsl pa3IuYHbIX 3aJa4 C SBHO 3aJaHHOU
bu3nuecKkor MOJEINbIO, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIIBHOE CO3/IaHUE
(br3UYECKON MOJICNH, aIeKBAaTHOM YCIIOBUSIM 3aJ1a4H;

o NOHMMaHUEe (U3MUECKUX OCHOB W TPHUHIIMIOB JIEUCTBHS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHX IPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

o OBJIAJICHUE METOIAMH CaMOCTOSTEIILHOTO IUIAHHUPOBAHUS U MPOBEIACHUS
(bu3NUeCKUX OSKCIIEPUMEHTOB, aHaluW3a W WHTEpIperanud UHOOPMAIIHH,
ONpEICNICHUS] TOCTOBEPHOCTH MOJTYYEHHOTO pE3yibTara;

° CO3[IJaHUE YCIIOBUM JUUISI Pa3BUTUSI YMEHUM MPOEKTHO-UCCIEA0BATEIBCKON,
TBOPYECKOU I€ATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoautcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeJEIO),
B 11 xmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemseiii B mporpaMme 1o (QU3MKE TepeueHb JTa0OpaTopHBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHJIOBAHHBIM, YUMUTENb JellaeT BHIOOD
MPOBENICHUS J1a0OPaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBHIYAITBHBIX
ocoOeHHOCTeN 00yJaronuxcsl.



COAEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusrka — Hayka o npupoje. HaydyHble METOJbI MO3HAHUS OKPY’KAIOIIETO
Mupa. Poib »KCIEpUMEHTa U TEOPUM B IPOIECCE IO3HAHUS TMPUPOIBI.
DKCIepUMEHT B (hH3HKE.

MonenvupoBanue GU3UIECKUX SBJICHUM U MPOIeccoB. HayuHble TUIOTe35l.
dusnveckue 3aKoHbI U Teopur. [ paHUIIBI TPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUSI.

Ponp u MecTo pusuku B hopMUpPOBAHWU COBPEMEHHOM HAy4YHOW KapTHUHBI
MHpa, B IPAKTUUECKOM JICATECIIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasioroBele W HUGPOBbIE H3MEPUTEIbHBIE MNPHOOPHI, KOMIILIOTCPHBIC
aTYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe IBHXeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUSI.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsis CKOPOCTb, MTHOBEHHAsl CKOPOCTbH) H
YCKOPEHHUE MAaTE€pUAIIbHOM TOYKH, UX MPOEKIMUA HA OCH CUCTEMBbI KOOpPJIMHAT.
CioxeHne nepeMenieHu 1 CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpSAMOJMHEHHOe aBuxkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUsS, NYyTH W IEPEMELICHUS
MaTepuaIbHON TOYKH OT BPEMEHH.

CBobogHoe najzieHre. YCKOpEHHE CBOOOHOTO TaCHUS.

KpuBonuueintnoe nBwkeHue. [IBukeHHe MarepuaaibHOW TOYKH 10
OKPY>KHOCTH C TOCTOSIHHOW [0 MOZYJII CKOPOCTBIO. YIJIOBasg CKOPOCTb,
JTUHEWHas ckopocTh. Ilepumon m dacrora oOpareHus. LleHTpocTpeMuTenbpHOE
YCKOPEHHE.

TexHUYeCcKne YCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIHUIAOMETD,
JIBUKEHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE NIEPENAYN.

Jlemoncmpayuu

Monens CHUCTEMBI OTCYETA, WJLTFOCTpaLUs KMHEMaTUYECKUX
XapaKTEPUCTUK JABUKEHUS.

[IpeoOpazoBanre ABMKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHUs Tena, OPOIIEHHOTO MO yIJIOM K TOPHU30HTY M
TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hamnpagnenne ckopocTy npu JBHKEHUH IO OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3ydyeHne HEpPaBHOMEPHOTO  JBHXKEHUS C  LEIbK0  ONPEACIICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY IyTAMH, IMPOUJACHHBIMU TEJIOM 3a
MOCIIEOBATENIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne nBUKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3ydyenue nBmKeHHS Tea, OpOIIEHHOTO TOPU30HTAILHO.



Tema 2. /lunamuxa

[Ipunuun orHocutenbHOCTH [amuned. IlepBeii  3akoH  HprotoHna.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HetoToHa
IUIsl MaTepUaIbHOM ToukH. TpeTuit 3akoH HproTOHA 1U1s1 MaTepHalbHBIX TOUEK.

3akoH BceMupHOro TtsaroreHus. Cuna Tsoxectu. IlepBas kocMuueckas
CKOpPOCTb.

Cuua ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabsl Tpenust (mokosi, CKOIbXKEHHs, KadeHus). Cuiia TpeHHs.
Cyxoe Tpenue. Cuiia TpeHuUs: CKOJIbKEeHUs U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHHS IPU ABUKEHUHU TEJA B )KUJIKOCTH WUJIU Ta3e.

[ToctynarensHOE U BpalliaTeabHOE JTBUKEHHE a0COMIOTHO TBEPIIOTO Tea.

MOMEHT Cuibl OTHOCHUTENBHO OCH BpamleHus. [limedo cuibl. YcnoBus
paBHOBECH TBEPAOTO TEIA.

TexHUYecKrne yCTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: IMONIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHepLUUu.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAe(OpMAaIIHH.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOIBEME U T1aJICHUU.

CpaBHeHUE CUJT TPEHUS MIOKOS, KAYEHUSI U CKOJIbKECHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3ydenue nBmxenus Opycka mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAOIIUX B IIPYKUHE U
pe3rHOBOM 00pasiie, OT ux jJaehopMalluu.

HccnenoBanue ycliOBUM paBHOBECHsS TBEPIAOIO TEJA, MMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cCOXpaHeHUs 8 MEXAHUKE

Nmmnynbe mMaTepuanbHON TOYKH (TeNa), CUCTEMbl MaTe€pUaIbHBIX TOYEK.
NMnynbc CUIIbl U U3MEHEHUE MMIYJIbCa TEJla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE NBUXKEHHUE.

PaGota cuiibl. MOIIIHOCTH CHJTBI.

Kunetndeckass sHeprus MarepuaibHOW TOYKH. TeopemMa 00 WM3MEHEHHH
KWHETUYECKOW YHEPIHUH.

[TorenunanbHas SHEPrusl. IToreHumanpHas SHEprus YIIPYTO
nedbopMupoBaHHON mpykuHBL. [loTeHIManbHAass dSHEpPrus Teila BOIU3U
MMOBEPXHOCTH 3E€MJIH.

[ToTenmumanpHpie W HENMOTEGHIMANbHBIE  Cwibl. CBs3b  paboOTHI
HETNOTECHUIUAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOM SHEPIrUM CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTHUHU.

Yhpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKrne yCTPOUCTBA U MTPAKTUYECKOE MPUMEHEHNE: BOAOMET, KONED,
MPY>KUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeaktuBHOE NBUKEHHE.



[lepexon mOTeHIIMAILHON YHEPTUU B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyenue aOCONIOTHO HEYMPYTOro yjiapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBA3UM pabOThl CHIBI C HW3MEHEHHUEM MEXaHWYECKOM
SHEPIuM Teja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi pu3nka ¥ TEpMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIO)KEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOpHUH M UX
onbITHOE o0OocHOBaHuEe. bpoyHoBckoe nBwxkenue. Hudbdysua. Xapaxrep
JBYDKEHUS. M B3aUMOJICMCTBMSI YacTHI] BellecTBa. Mojenu CTpOeHHs Ta3oB,
KUJAKOCTEH M TBEPABIX TET U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
mozened. Macca u pasmepsl Moisekyl. KomnuectBo BemectBa. IlocTosiHHas
ABorajpo.

TemoBoe paBHOBecue. Temmneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.

Monens wunpeanbHoro Tra3a. (OCHOBHOE YypaBHEHHUE MOJIEKYISIPHO-
KUHETHUYECKON TEOPUH HJEaJbHOTO Tra3a. AOCOJIOTHAs TeMIeparypa Kak Mepa
CpelIHENl KMHETHMYECKOW SHEpPruu TEIUIOBOTO IBMXKEHHS 4acTwl] rasza. [llkana
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHUe MeHzaeneeBa—
Kuaneitpona. 3akon [{ansToHa. M30mpoiiecchl B HI€anbHOM Ta3e ¢ MOCTOSHHBIM
KOJTMYECTBOM  BemiecTBa. [paduueckoe TNpecTaBieHUE HU30MPOIIECCOB:
U30TepMa, U30X0pa, nu300apa.

TexHuueckue YCTPONCTBA M NPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHME BellecTBa, (gororpaduu
MOJIEKYJI OPTaHUYECKUX COETNHEHUH.

OnbiTel 10 U PY3UH KUIKOCTEH U Ta30B.

Monenb OGpOyHOBCKOTO ABHKEHUS.

Mopnens oneita LlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUSI.

Monenb, HIUTIOCTpUPYIOLIAs PUPOAY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOLIUME YPABHEHUE COCTOSHHS HJICAIBHOTO Tasa,
M30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

Ornpenenenue Macchl Bo3iyxa B KIIACCHOM KOMHATE HA OCHOBE U3MEpPEHUI
00BEMa KOMHATBI, JABICHUS U TEMIIEPaTyphl BO3IyXa B HEM.

UccnenoBanue  3aBUCUMOCTH  MEXIYy  MapamMeTpaMud  COCTOSIHUS
Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoOuHamuKu

TepmonnHaMuueckas CHUCTEMA. BuyTpennss JHEPIus
TEPMOAMHAMUYECKON CUCTEMBI U CITOCOOBI €€ m3MeHeHusl. KonmuecTBo TeraoThl
u pabora. BHyTpeHHsisi SHeprusi OJHOATOMHOTO WACAIBHOTO Tra3za. Buiel
TEIUIONEPENaYu:  TEMJIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHUE. YeIbHas
TEITIOEMKOCTh BenlecTBa. KonnmuecTBo TEMIoThl MpHU TEIIoNepeaaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBplii 3aKOH TEPMOTMHAMUKH.
[IpumeHeHre epBOTO 3aKOHA TEPMOJMHAMUKH K m3omporeccam. ['paduueckas
MHTEpIIpeTaIys paboThI ras3a.



Btopoii 3akoH TepmonnHamMuku. HeoOpatuMocTh Mpo1ecCoB B MPUPOJIE.

TenoBble  MamuHbl.  [IpyHIUNBI  AEUCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MammHaX. KoadduimeHTt momae3Horo
nerictBusl TersioBor MamwmHbL. [{ukn KapHo M ero xodp@uIMEHT Mojae3HOTro
NEeNUCTBUS. DKOJIOTUUECKHE MPOOJIeMbl TIJIODHEPTETHKHU.

TexHu4YecKkrne yCTpPOHCTBA M TMPAKTUUYECKOE MPUMEHEHUE: JIBUIATElIb
BHYTPEHHETO CTOpaHusi, OBITOBOM XOJIOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTPEHHEHW SHEPruu Tejla MPHU COBEPIICHUU paOOThI: BBLIET
poOKK W3 OYTBUIKW IO JACHCTBHEM CXKaTOro BO31yXa, HarpeBaHue »¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUACOAEMOHCTPALIHS).

N3meHnenne  BHYTpEeHHEW  »Hepruu  (TeMIeparypbl) Tejla  IpHU
TeIuIoNepe1aye.

OnpIT Mo aguabaTHOMY pPaCHIMPEHUIO BO3ayxa (OMBIT C BO3IYIITHBIM
OTHHBOM).

Monenn mapoBoi  TypOMHBI, JBHTrareiss BHYTPEHHErO CropaHus,
PEAKTUBHOIO JIBUTATES.

Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomoi

N3Mmepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Azpezammnsie cocmoanus eeujecmea. Dazosvie nepexoovl

[TapoobpazoBanue u koHaeHcarus. Mcmapenue u kunenue. AOCOII0THAS U
OTHOCUTEJIbHASI BJIAXKHOCTh BO3ayxa. HacelmeHHbld map. YaenapHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTICHUS OT JTaBJICHUSI.

Teépmoe Tteno. Kpucrammuueckue u amopdHbIe Teaa. AHH3O0TPOITHS
CBOMCTB KpucTaioB. JXuakue kpuctaibl. COBpEMEHHBIE MaTepHuabl.
[InaBneHne u KpucTaIM3aus. YaenbHas Teriora miasieHus. CyoaumManms.

VYpaBHEHHE TEIJIOBOTO OanaHca.

TexHUYecKrne yCTpPONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU TTOTYyUYE€HHUS COBPEMEHHBIX MaTepUAJIOB,
B TOM YHCJIE HAHOMAaTEPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MAPOB.

Kunenue npu noHMKEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEpPEHHUsI BIAYXKHOCTH.

Habmronenune HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Pasnen 4. DiiekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onektpuzauusi Tel. JNEKTpUUYECKUd 3apsif. JBa BUlla 3IEKTPUUECKUX
3apAnoB. [IpoBOAHUKH, OUAIEKTPUKU U NOJYNPOBOIHHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmopneiictBue 3apspoB. 3akoH Kymona. TouyeuHBI 3I€KTpUYECKHMA
3apsan. Dnekrpuyeckoe noie. Hanpsk€HHOCTh anekTpudeckoro nois. [IpuHuoun
CYIIEpPIIO3ULINN NEKTPUUECKUX NoJei. JIMHNN HanpsHKEHHOCTH 3JEKTPUYECKOTO
TOJIA.

Pabora cun oanekrpocratndeckoro nons.  Ilorenuuan.  PasHocThb
NOTEHIUAIOB. [IpOBOAHMKM W AMAIEKTPUKH B 3JIEKTPOCTATHYECKOM IOJIE.
JluanexTpuyeckas IpOHULAEMOCTb.



DNEKTPOEMKOCT. Konpgencarop. DNEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCATOpa. DHEPTHUS 3apPSIKEHHOTO KOHAEHCATOPA.

TexHHueckne ycTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, AIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN anmnapar, CTpyHHbIA TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IIPUHLIUIT JEUCTBHUS JIEKTPOMETPA.

B3anmopelicTBue HadIEeKTPU30BAHHBIX TETL.

DIEKTPUYECKOE MOJIE 3aAPSIKEHHBIX TEI.

[IpOBOIHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNEeKTpoCcTaTU4eCKast 3alnTa.

JIVBNEKTPUKH B IIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOLAIu
IJIACTUH, PACCTOSHUS MEXK1y HUMU U TUDJICKTPUYECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune anekTpo€EMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit 21exkmpuueckuii mok. Toku 6 paznuunplx cpedax

DNEKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHMS 3JEKTPUUYECKOTO TOKA.
Ncrounnku Toka. Cuna Toka. [locTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUUECKOE COMPOTUBJICHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MAPAIVIEIBHOE, CMEIIIAHHOE COCIMHEHNUE IIPOBOITHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIlHOCTh
ANEKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMKA TOKA.
3akon Owma jns mojHOM (3aMKHYTOM) siekTpudeckoir 1enu. Koporkoe
3aMBbIKaHUE.

DONEKTpOHHAsT  MPOBOAMUMOCTh  TBEPABIX  METALNIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJIJIOB OT Temneparypbl. CBEpXITPOBOUMOCTb.

DNeKTpUYeCcKHUil TOK B BakyyMe. CBOICTBA AIEKTPOHHBIX TYyYKOB.

[MonynpoBoguuku.  CoOCTBEHHass W NPUMECHAs  MPOBOJUMOCTH
noJynpoBoaHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBomHUKOBEIE TPUOOPHI.

DONEeKTpUYEeCKUl TOK B pacTBOpaX MW paciuiaBax 3JIEKTPOIUTOB.
DNEKTpONUTHYECKas: AUCCOIMALIUS. DINEKTPOJIN3.

OnekTpuueckuii Tok B razax. CamMoCTOSITENIbHBIM U HECAaMOCTOSTEIbHBIN
pa3psaa. Monnus. [1na3zma.

TexHUYecKne YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTAaT, HCTOYHWKHA TOKa, 3JICKTPOHArpPEBATEIIbHBIC IMPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETDP COMPOTHBICHHS, BAKyyMHBII
JTNOJT, TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA TNO, TaIbBAHHKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKA U HAITPSKEHUS.

3aBUCHUMOCTb CONPOTUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJTOLIA/IY TTOTIEPEYHOTO CEYEHUS U MaTepurala.

CmenianHO€ COEAMHEHNE MTPOBOIHUKOB.

[IpsiMmoe w3MepeHHe JIeKTpoABMXKyLIEeH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO AIEMEHTA U OLEHKA BHYTPEHHETO CONIPOTUBIICHHUS.

3aBUCHUMOCTbH COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPhI.

[IpoBOAMMOCTB 37IEKTPOJIUTOB.

HckpoBoit paspsaa U IpOBOAMMOCTb BO3AYyXa.
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OnHOCTOPOHHSIS TPOBOJAUMOCTD AUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomol

N3yueHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenune »eKTpoaABHKYIIEH CUJIbI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHBIICHUSI.

HaGmonenue snekrponusa.

Me:xknpeamMeTHbie CBA3U

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce oCyniecTBisieTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMH MAaTE€MAaTHKH,
OMOJIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemusvie nonamus, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (haKT, runores3a, (puanyeckas BeJIMYMHA, 3aKOH,
Teopus, HaOMIOIEHUE, SKCTIEPUMEHT, MOJCIIUPOBAHUE, MOJICNb, U3MEPEHHUE.

Mamemamuka: pelieHWe CUCTEMbl ypaBHEHUH, JHHEWHas GyHKIUA,
napabona, rumnepbona, UX TrpaduKM U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUY: CHHYC, KOCHUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPBI U UX MPOEKIMU HAa OCU KOOPIMUHAT,
CJIO’KEHUE BEKTOPOB.

buonocusn: mexaHudeckoe IBMKEHHE B KUBOM mpupoxae, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OpPraHU3MOB (BUIIbI TEIUIONEpEIadyH, TEIIOBOE
PaBHOBECHE), DIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOECHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeI,
KUJIKOCTEN U Tra3oB, JIEKTPUUECKUE CBOKWCTBA METAJUIOB, AJIEKTPOIUTHYECKAS
JUCCOLIMALNS, TaIbBAHUKA.

T'eoepaghus. BMaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUe NBMKCHHM C UCIIOJI30BAHUEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, NOMALIMIIHUKK, HMCIIOJIB30BAHUE 3aKOHA COXPAHEHUS
UMITyJbCa B TEXHHKE (pakera, BOJAOMET W JPYyrue), NBUTATE]Ih BHYTPEHHETO
CropaHusi, TmapoBasi TypOuWHA, OBITOBOW  XOJIONWJIBHUK, KOHIUIIMOHED,
TEXHOJOTHMM TIOJIYYEHHUS COBPEMEHHBIX MATEpUATIOB, B TOM  YHUCIE
HAaHOMATepuasjaoB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIN MIPUHTEDP,
AIIEKTpOHArpeBaTeIbHbIE  MPUOOPBI,  DIEKTPOOCBETUTENbHBICE  TPUOOPHI,
rajbBaHUKa.

11 KUIACC

Pa3znen 4. DiieKTpoAMHAMUKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

IlocTossHuble MaruuThl. B3aumMmonaeiicTBHE IOCTOSIHHBIX  MarHUTOB.
MarautHoe mnone. Bekrtop MarHMTHOM WHAyKuuu. [IpuHIUMN cyneprnosuuuu
MAarHUTHBIX NOJIEW. JINHMM MarHUTHOM MHAyKUuH. KapTuHa JTMHUI MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MArHUTOB.

MarauTHOe 1OJIE TPOBOAHMKA C TOKOM. KapTuHa IMHUNA WHIYKIUU
MAarHUTHOIO TOJSL JJIMHHOTO MPAMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmoelicTBue mpoBOIHUKOB
C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HalpaBIICHUE.

Cuna JlopeHua, €€ MOmyJlp W HampasieHUE. J[BH)KEHHE 3apsyKEHHOU
YaCTHI[BI B OTHOPOJHOM MarHUTHOM mose. Pabota cuitbl JlopeHiia.
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SIBieHne BIEKTPOMAarHUTHOW WHAYKOUU. [IOTOK BekTOpa MarHUTHOM
UHIYKIMA. OJNEKTPOABIKYIAS CHUJIa HWHAYKIHUHU. 3aKOH DSJICKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anexkrpuueckoe moiie. DJICKTPOABMKYIIAS CUJIa MHIYKIMUA B
MIPOBOJAHUKE, IBUKYIIEMCS MMOCTYMAaTEIbHO B OAHOPOIHOM MarHuTHOM I10JIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTB. SIBI€HHE CAMOMHAYKLIMHU. OJCKTPOABMXKYIIAS CHJa
CaMOMHYKIINH.

DHEprusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TIOJIE.

TexHUYecKue yCTpPONCTBA U MPAKTUYECKOE MMPUMEHEHHUE: TOCTOSHHbBIC
MarHMuThl, AJEKTPOMATHUTHI, A3JEKTPOJBUIATENIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTUIl, UHIYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OnesIT Dpcrena.

OTKJIOHEHHE IIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIMHUYA MHIYKIIUU MAarHUTHOTO TTOJIS.

BzaunmonencTBrue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBre cuitbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHHE AIEKTPOMArHUTHON UHIYKIHH.

[Ipasuo Jlenua.

3aBUCUMOCTb  AJICKTPOABIKYIIEH CHJIbI HMHAYKIMM OT CKOPOCTH
W3MEHEHHUSI MarHUTHOTO ITOTOKA.

SIBiieHHEe CAaMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yyeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue nelCTBUS MOCTOSHHOTO MAarHUTa HA PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW WHIYKIIHUH.

Pasnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKMpPOMAZHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBOOOAHBIE MEXaHMUYECKHE  KOJeOaHUS.
[Mapmonunueckue konebanus. [lepuon, yactora, ammuTyna u ¢asza kKojleOaHUM.
[IpyXvHHBIN MasgTHUK. MaTeMaTu4ecKui MassiTHUK. YpPaBHEHUE TaPMOHUYECKUX
xoneOanuii. [IpeBpariienue sHEPTrur MPU rapMOHUYECKUX KOJICOAHMSIX.

KoneGarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHHS B
UJeaTbHOM KOJIeOaTeIbHOM KOHTYpEe. AHAJOTHUA MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHbIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUHU B UJICATTLHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o0  3aryxaronmx  KoneOaHUSX.  BBIHYXKICHHBIC
MexaHudeckue koniebanus. Pe3onanc. BbvIHyXIEHHBIE AIIEKTPOMArHUTHBIE
KoJIeOaHusI.

ITepemennsbiii Tok. CHHYCOUJANBbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE U JCHCTBYIOIIEEC 3HAUYCHHE CHJIBI TOKAa U
HaIPSHKCHMUSL.

Tpauchopmarop. [TpousBoactBo, nepeaayda u notpebieHue
AIIEKTPUUECKOHW  DHEPTUU. OKOJOTHYECKHE PUCKH TIPH  MPOU3BOICTBE
anekTposHeprun. KymbTypa MCIONb30BaHUS AIIEKTPOIHEPTUN B MOBCEIHEBHOMN
KU3HH.

TexHnuecKne yCTpOWCTBA U IMPAKTUYECKOE NPHUMEHEHUE: NIEKTPUYECKUI
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3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JIMHUU AJIEKTPOIEpe1ay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KojieOaTelbHOM CUCTeMbl (TMPYKUHHBIA WM
MaTeMaTU4eCKUN MasiTHUK).

Habmronenue 3aryxaromnmx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUI.

HaGnionenue pezonanca.

CBOOO/IHBIE PTIEKTPOMATHUTHBIE KOJIEOaHMUS.

OcuuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKa M HANPsDKEHHUS OT BPEMEHM)
JUTSI 3JIEKTPOMArHUTHBIX KOJICOaHU M.

Pe3onanc mnpu mnocnenoBaTeaIbHOM COEAMHEHUU PE3UCTOpA, KaTyIIKU
WHJIYKTUBHOCTHU U KOHAEHCATOpA.

Moienb TUHUAN 3JEKTPOINEpEAAYN.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH TEpUO/Ia MaJbIX KOJIEOAHWM Ipy3a HAa HUTH
OT JIJTMHBI HUTU U MACCHI Ipy3a.

UccnenoBaHne TMEpeMEHHOTO TOKa B ILEMH W3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHUNHbLE 60JIHbL

MexaHnuyeckue BOJHBI, ycloBUsl pacnpocTpaHeHud. [lepuon. CkopocTb
pacrpocTpaHeHusi W JUiMHA BOJHBI. llomepedHble M MPOAOIBHBIE BOJIHBI.
WNurtepdepentus u qudpaxius MEXaHUIeCKUX BOJH.

3Byk. CropocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMAarHWTHHIE BOJHBI. YCJIOBHUS H3JIYYEHHUS DIIEKTPOMATHUTHBIX
BOJH. B3anmHas opuentanus BekropoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBoiicTBa 3JIE€KTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHHE, TOJIIpU3alus,
mudpakuus, uarepdepenius. CKOpoCTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3IeKTPOMArHUTHBIX BOJH. [I[puMeHEeHUE AIeKTPOMArHUTHBIX BOJH
B TEXHUKE H OBITY.

[TpuHLIMIBI paguOCBsI3U U TelleBUAeHUA. Panronokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHUuYecKUe yCTpOICTBA M MPAKTHUUECKOE NMPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YIbTPA3ByKOBasi IMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHCHHE MOMIEPEUHBIX U MTPOJOJIBHBIX BOJIH.

KonebGimromieecs Teno Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxeHus 1 MpeIoMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenue nateppepeHnmu u qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4aCTOTOM KOJICOaHUH.

HUccnenoBanne  CBOWCTB  JJEKTPOMATHUTHBIX  BOJH:  OTPa)KCHHE,
MpeIOMIICHUE, TTOsIpU3aIus, Judpaxkius, nHTephepeHITs.

Tema 3. Onmuka

I'eomerpruueckas ontuka. lIpsMonvMHENHOE pacHpOCTpaHEHHE CBETA B
onHopoaHou cpene. JIyd ceera. TOUEUHBIN UCTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoenne n3obpakeHuin
B IUIOCKOM 3€pKaJe.

[Ipenomnenne cBera. 3akOHBI MPEJNIOMIICHUS CBeTa. AOCOIIOTHBIN
rokasarens npenomiieHus. [lonmHoe BHyTpeHHee oTpakenue. IlpenensHpiii yron
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MIOJTHOTO BHYTPEHHETO OTPAXKCHUS.

Hucniepcus cBeta. ClioxkHBIN cocTaB 0eoro ceera. L[BeT.

CoOuparomie U pacceuBaromyde JuH3bL. ToHkas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOM JMH3bL. [locTpoeHne n300pakeHuil B
COOMPAIOIIUX U pacCeUBAIOIIMX JMH3aX. DopMysia TOHKOHN JTUH3BI. YBEIMUCHHE,
JlaBa€MO€ JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas onrtuka. MuaTtepdepenuns cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBusi HaOMIOACHUS MAaKCUMyMOB M MHUHHMYMOB B HHTEpP(EpECHIIMOHHOM
KapTHUHE OT JABYX CHH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JAudpaknuonHas pemérka. YcCiIoBUe HaOIIONCHHUS
IJIaBHBIX MAKCHUMYMOB TIIpU TAJCHUHM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE IMPUMEHEHUE: O4YKH, JIyna,
doroanmapar, MPOSKIUOHHBIN amnmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEHIETKA, TIOJSPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE paCHpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuoOopHI.

[TonHOe BHyTpeHHEE oTpaxkeHue. Mozens cBeToBoAA.

HccnenoBanue cBOWCTB U300paKeHUM B JIMH3AX.

Mopenu MUKPOCKOIIa, TEJIECKOIA.

Habmonenue nunrepdepeHiuu cera.

HaGnronenue nudpaximm ceera.

Habmonenue aqucnepcuu ceTa.

[Tonydyenue ciekTpa ¢ TOMOLIBIO ITPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLIO0 TU(PPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzaiuu cBeTa.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3mepenune nokaszaresns IpeJoMIICHUs CTEKIIA.

NccnenoBanne cBOWCTB U300paKeHU B JIMH3AX.

Habmronenue qucrniepcuu cBeTa.

Pasnesn 6. OcHOBBI crIeMAIBHON TEOPUH OTHOCUTEILHOCTH

['paHuubl OPUMEHUMOCTH  KJAacCMYECKOM  MexaHuku. [loctymnarel
CIICLIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILIMI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTENBHOCTh  OJJHOBPEMEHHOCTU.  3aMeJICHUE  BPEMEHH U
COKpAILICHUE JIJINHBL.

DHeprust U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DHEPrHEl W HMMIYJIbBCOM PEISTUBUCTCKOM YaCTHUIIBL.
DHeprus MoKosl.

Pazgen 7. KBanToBasi puszuka
Tema 1. Dnemenmot K6AHMOGOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u dHEpruu (OTOHA C €0 YaCTOTOM.
DHeprus u UMIyIbc (HOTOHA.
OtkpbiTue u wucciaenoBanue ¢oroddpdexra. Ombitel A. I. Cronetosa.
3akonbl (ortorddekra. YpaBHenue OuHmTerHa s ¢pororddekra. «KpacHas
rpanunay portosdpdekra.
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JlaBnenue ceera. OnwiTel I1. H. JIleGenena.
XUMHYECKOE JIEMCTBUE CBETA.
TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doTonaTymk, coHeuHas 0aTapesi, CBETOANO.
Jlemoncmpayuu
®dotor(PeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHEIIHETO (hoTodPdeKTa.
CBeToauon.
Conneunas G6arapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHuO o -4acTHII.
[Lmanerapnas mozmenb aroma. [loctynmarer bopa. M3nydenue u morsonieHue
(GOTOHOB TpU TEpexoJie aToMa C OJHOTO YPOBHS SHEPrHHM Ha JApyroi. Buawbl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOAOPOAA.
BonHoBeie cBoiictBa uactuil. Bomnnwsl ge bpoins. KopnyckymsipHo-
BOJIHOBOU JTyaJv3M.
CHoHTaHHOE U BBIHYX/ICHHOE U3JIyYCHUE.
TexHuYecKne yCTpOMCTBA U NMPAKTUUYECKOE NMPUMEHEHUE: CIIEKTPaJIbHbIN
aHaiu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbiTa Pesepdopna.
Ornpenenenue JUIMHBI BOJIHBI JIa3epa.
HaGnronenue nuHeyaThiX CIEKTPOB U3ITyUCHHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol
HaGnronenue uHevaToro CreKkTpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTHI, JI0Ka3bIBAIOIINE CIOKHOCTh CTpOEHHUs sAnpa. OTKpbITHE
paguoaktTuBHOCTH. OmbiTel  Pesepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOTO wu3nydeHus. CBoiicTBa anbda-, OeTa-, ramMma-u3IydeHHUs.
Bnnsinue paanoakTUBHOCTH Ha KUBbIE OPTAaHU3MBI.
OTtkpeiTHE NpoTOHA W HeWTpoHa. Hykimonnas moxmens snapa [eiizen6epra—
NBanenko. 3apsan aapa. MaccoBoe uncio siapa. M30Torbl.
Anbda-pacnaa. DIEKTpPOHHBIM W MO3UTPOHHBIN OeTa-pacran. ['amma-
U3Jly4eHue. 3aKOH paIMOaKTUBHOIO pacrajia.
DHeprus CBsA3M HYKJIOHOB B sifjpe. Snepubie cuiibl. [ledext maccsl sapa.
SnepHble peakunu. JleneHne U CUHTES sIEp.
Anepnsiii peakrop. TepmosimepHbiii cunTe3. [IpoOiieMbl M MEPCIIEKTHUBBI
SIEPHON SHEPIeTUKU. DKOJOTHUYECKHUE ACTIEKTHI SIIEPHON YIHEPTETUKHU.
DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOMIONEHHUS U PETUCTPAIIUN DIIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalIbHBIE B3aUMOJICUCTBUs. EIMHCTBO (Pu3Myeckoil KapTHHBI
MHpa.
TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: JO3UMETD,
Kamepa BuiibcoHa, simepHbIit peakTop, arToMHasi 6omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIIUX YACTHIL.
Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomol
HccnenoBanne TpekoB 4acTull (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. Ji1eMeHTBI aCTPOHOMUM U ACTPOPU3NKH
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Ortanbl pa3BUTHS acTpOHOMHUH. [IpUKIagHOE W MUPOBO33PEHUYECKOE
3HAQUYE€HHE ACTPOHOMUHU.

Bun 3Bé3nnoro neba. Co3Besnus, sipkue 3BE3MbI, MIAHETHI, UX BUIAUMOE
IBUKCHHE.

Conneunas cucrema.

Connue. Conneunast akTUBHOCTh. Mcrtounuk sHeprur CoyHIIA U 3BE3N.
3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIN KiIacc —
CBETHUMOCTbY». 3BE3/Ibl ITIAaBHOW IOCIIEIOBATENBHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] ITIABHOW MOCJIEIOBATEIbHOCTH. BHyTpEeHHEE CTpOeHHE
3BE311. COBPEMEHHBIE MTPEACTABIEHUS O MPOUCXOXKACHUU U HBoMonnK COoNHIIA U
3BE3]1. DTallbl )KU3HU 3BE3]I.

Mueunbiid [1yte — Hama [Mamaktuka. ITonoxxenune n apuxenue CoyHIA B
lNamaktuke. Tunbl ranaktuk. Pagvoranaktviku u KBa3apbl. UEpHbBIE IbIPHI B
AIpax TAITAKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06na. PazOeranue
rajakTuk. Teopus bonpioro B3peiBa. PenuMkToBOE U3IIyYeHHUE.

Macmrabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronenus HeBOOPYKEHHBIM TJ1a30M C HUCIIOJIb30BAHUEM KOMITHIOTEPHBIX
OPWIOKEHUA I OMNpEAeNIeHUs TOJIOKEHHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi (CeBEpHOIo MONylIapus U SIPKHE
3BE3MBI.

HaGmronenus B Teneckon Jlynsl, uianet, Mueunoro [ytu.

O06o0maroiiee NOBTOpeHue

Ponp ¢u3MkM W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAIbBHOW W JTHYECKOM cdepax IesTEeIHbHOCTH YEeJIOBEKa, POJib U MECTO
(GU3MKK W acCTPOHOMUU B COBPEMEHHOW HAaydyHOW KapTUHE MUpa, poiib
¢dusnueckoit Teopun B HOPMHUPOBAHUU TIPEICTABICHUN O (PU3NYECKON KapTHUHE
MHUpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeamMeTHblie CBA3H

Nzyyenue kypca ¢pusnuku 6a30Boro ypoBHs B 11 Ki1acce oCyIiecTBisieTcs ¢
YYETOM COAEPHKATEIBbHBIX MEKIIPEIMETHBIX CBS3€H C KypCcaMH MATEMaTHKH,
OnonoTNU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, CBI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBIICHUE, HAy4YHBIH (DaKT, rumore3a, puznyueckas BEIMYWHA, 3aKOH,
Teopusi, HaOMIOEHUE, SKCTIEPUMEHT, MOACIIUPOBAHUE, MOJIC)Ib, U3MEPECHHE.

Mamemamuka: pemwIeHUE CHUCTEMBI YPABHEHHUM, TPUTOHOMETPUUYECKUE
byHKIUY: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPBI M UX MPOEKIMUA HA OCU KOOPJIHMHAT,
CIIOKCHHE BEKTOPOB, TPOW3BOJHBIC DIEMEHTAPHBIX (PYHKIMH, TPU3HAKH
MoI00MsT TPEYTrOJBLHUKOB, OMpENeNieHrue MIIOMAaAU TUIOCKuX (uryp u oObéma
TelL.

buonocusn: >nexkrpuyeckue SIBICHHS B JKHBOW MPUPOE, KoieOaTeabHBIC
JIBWXEHUSI B JKUBOM IIPUPONE, OINTHUYECKUE SBICHUS B KXWUBOU MPUPOJE,
JNECUCTBUE paIMalliH HA KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE AaTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa
TBEPJBIX TEJA, MEXaHU3Mbl O0pa30BaHMS KPUCTAJUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

l'eoepaghusi: marHuTHBIE TONIOCA 3€MJIM, 3aJie)KHM MArHUTHBIX DY,
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dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MIPEACKA3aHUE 3eMIICTPSICCHHIA.

Texnonocus: NWMHUW DIIEKTpOIEpead, TIeHepaTop IEPEeMEHHOro TOKa,
AJIEKTPOJIBUTATElb, UHAYKIIMOHHAS T€Yb, pajap, paauONpUEMHUK, TEICBU30D,
aHTeHHa, TenedpoH, CBU-nieub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAsI OITHKA,
COJTHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydueOHOTO mpeamera «DPu3nKa» Ha yYpOBHE CpeIHEro OOIIero
obpazoBanus (0a30BbIH  YpOBEHb) JIOJDKHO  OOECHEUYUTh  JTOCTHXKCHHE
CJICIYIOIIUX JTHIYHOCTHBIX, METAPEAMETHBIX U TPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIBTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS Yy4deOHOro mnpeamera «Dusnkay
JIOJKHBI ~ OTpaXkarb  TOTOBHOCTb M CIIOCOOHOCTh  OOy4aroIIMXCs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHONW BHYTPEHHEH TMO3UIMENH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSM POCCHICKOTOo 0OIlecTBa,
paclIMpeHre JKU3HEHHOTO OMNbITa M ONbITa JEATEIbHOCTH B MPOIECCE
peanu3anuyd OCHOBHBIX HAlpaBICHUN BOCIUTATEIbHON AESATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh  TPaXKIAHCKOM  MO3WIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE TPAJAUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTUYECKUX H
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECAX TPaXKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABICHUHU B 00pa30BaTEIbHOM OpraHu3allny;

YMEHHWE  B3aMMOJEICTBOBATH C  COLMAJIbHBIMU  HHCTUTYTaMU B
COOTBETCTBHUH C UX (DYHKIIUSAMH U Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOTr0 BOCITUTAHMSA:

c(opMHUPOBAHHOCTH POCCHICKOU rpak1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCUMCKHX yUEHBIX B 001acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHUSI:

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OyIyIIIEro;

4) 3C¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIOYAas OSCTETUKY HAyYHOIO
TBOPYECTBA, IPUCYIIETO HU3HUECKON HAYKE;

5) Tpy/10BOro BOCIIMTAHUS

MHTEpEC K pa3audHbM chepaM mpodeccuoHanbHON JAESTETHHOCTH, B TOM
quClie CBS3aHHBIM C (U3MKOM M TEXHHMKOH, yMEHHE COBEpIaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccud W Ppeain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC
TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHMIO M CamMOOOpa30BaHUIO B
obnacT (U3UKHU HA MPOTSHKCHUH BCEH JKU3HU;

6) 3K0JIOrH4eCKOro BOCTIMTAHMSA:
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c(hOpMHUPOBAHHOCTh HKOJIOTUYECKON KYyIbTYpbl, OCO3HAHUE TIJI00ATBLHOTO
XapakTepa HKOJIOTUYECKHUX MPoOIIeMm;

IUTAHUPOBAHWE U OCYIIECTBICHHE ACHCTBUN B OKpYXKalomlell cperne Ha
OCHOBE 3HaHUS LIeJIeH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTRA;

pacUIMpEeHUE ONbITa JEATEILHOCTH HKOJOTUYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAaHUH M0 (PU3UKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOopMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTU HAy4YHOH JAEsTeNbHOCTH, TOTOBHOCTh B MpOIECCE
U3ydeHus: (U3MKA  OCYHIECTBISTH MPOCKTHYI0 U HCCIEAOBATEIbCKYIO
NEeSATEeIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIe YHHBEpPCAJbHbIE yUeOHbIE TeiCTBUSA
ba3oBble JJornyeckue JeicTBHUA:

CaMOCTOSITENIbHO  (OPMYIMPOBATh W aKTyaJIU3UpPOBaTh  IMPOOJIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

OTIPENICIIATh MENH JESITSIBPHOCTH, 3a/JaBaTh HapaMeTpbl U KPUTEPUU HX
JOCTHIKEHUS;

BBISBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHMS B pacCMaTpHUBaeMbIX
(bU3UYECKUX SIBICHUSAX;

pa3pabarbIBaTh IJIaH PEIICHUS TPOOIEMBbI ¢ YIETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHbIX ¥ HEMaTePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBHUE
PEe3YJIBTATOB 1IEJISIM, OLICHUBATh PUCKH ITOCIICICTBUI ACATEILHOCTH,

KOOPJAMHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSAX PEalbHOTO,
BUPTYaJIbBHOTO ¥ KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH KU3HECHHBIX IMPOOJIEM.
ba3oBble ucciiegoBare/ibCKue J1eiicTBHA.

BJIQJCTh HAYYHON TEPMHHOJIOTHEH, KITFOYCBBIMU TOHATHUSIMH M METOJAMHU
bu3nuecKon HayKH,

BJIAaJICTh HaBbIKaMU y4eOHO-HCCIIeIOBATEIBCKOM u MIPOEKTHOMN
NEATCIbBHOCTH B 00JIacTH  (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOWCKY  METOIOB  pEIHIeHUs  3a1ad  (PU3UYECKOro
coJlepKaHusl, MPUMEHEHUIO Pa3INIHBIX METOAOB TIO3HAHMS;

BJIQJICTh BHUJAMH JIEATCIBHOCTA TO TOJYYCHUI0O HOBOTO 3HAHUSA, €ro
WHTEPIpPETAINK, TPeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3JIMYHBIX YYCOHBIX
CUTYaIUsX, B TOM YHUCJIE NPU CO3TaHUH YICOHBIX MPOSKTOB B 00JIaCTH (DU3HKY;

BBISBIISIT TIPHYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBaTh 3ajaqy,
BBIJIBUTATh THIIOTC3Y e pelleHus, HaXOAUTh apTyMEHTHI JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHUI, 3a]1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAJM3MPOBATh TIONYYCHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHHWBATh HMX JOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIUPOBaTH COOCTBEHHBIE 3a7adyd B O0Opa30BaTEIHLHOM
JESTETLHOCTH, B TOM YHCIIE TIPH U3YyYEHUN QUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCHUTHh 3HaHUS 10 (HU3MKe B MPAKTUYECKYIO 00JIaCTh
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KU3HEACATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE HJIEH, ITPEIJIaraTh OpUTMHAIBHBIC MOIXO/IbI U PEIICHUS;

CTaBUTh MIPOOJIEMBI U 3a]1a4H, JIOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanueii:

BJIaJICTh HABBIKAMH IOJIyYeHHS HHPOpMAIUU (PU3HYECKOTO COACP)KAHUS
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEILHO OCYIIECTBIATh MOUCK, aHAJIU3,
CHUCTEMAaTHU3allUI0 M UHTEPIPETAIUI0O HHPOPMAIIMKN PA3IMYHBIX BUIO0B U (HOpM
IpeICTaBICHNUS,

OIICHUBATH JIOCTOBEPHOCTHh HH(OPMAIINH;

UCIIONIB30BaTh Cpe/CcTBa HMHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOT Uit B pCIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOJNIIOJIEHUEM TPeOOBaHUN SPTOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTHEHbI, pecypcocOepeKeH s, MPABOBbIX U ITHUYECKUX HOPM,
HOPM HHGOPMAITMOHHON 0€301IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEPKaHHUSI B Pa3IUYHBIX (QopmaTax ¢
y9€TOM Ha3HayeHus WHOOpPMAIMU ¢ I€JIEBOM  ayAuTOpUU, BBIOHMpas
ONTUMAJIbHYIO (POpMY TIPEACTABICHUS U BU3YyaIU3aIUH.

KomMMyHHKaTHBHBIEC yHHBEpPCaJIbHbIE Y4eOHbIe JeHCTBUS:

OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3MKKM W BO BHEYPOUYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHUTyalldid M CMST4arh
KOH(JIUKTBHI;

Pa3BEPHYTO W JIOTMUYHO H3Jararb CBOIO TOYKY 3PEHHUS C HUCIOIb30BAHUEM
SI3bIKOBBIX CPEICTB;

MIOHUMATh U KUCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUIyaIbHOMN
paboThI;

BBIOMPATh TEMATUKy U METOAbl COBMECTHBIX JEUCTBUN C y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO WieHa KOJIJIEKTHUBA,;

OPUHUMATh 1€JIM COBMECTHOM JAESATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATHh JECUCTBUA IO €€ JNOCTHXKEHHIO: COCTABJIAThH IUIAH JCHCTBHH,
pacmpenensiTh pojid ¢ y4éTOM MHEHUW YYaCTHHKOB, OOCYXKIaTh PE3yabTaThl
COBMECTHOM padoThI;

OIICHMBATh KAay€CTBO CBOET0 BKJAJa M Ka)XJOr0 y4aCTHHKA KOMaHJbl B
001Ut pe3ynbTar Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeayiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HUJEU C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBISATh IMO3UTUBHOE CTPATErMYECKOE IOBEJICHUE B PA3IUYHBIX
CUTYaIUAX, TIPOSBIISTH TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYIICCTBIISITH  [MO3HABATEIBHYIO JICSITCIBHOCTh B
obmacth (HU3UKKM H  aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBHTh H
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIIBHO COCTABIATH IJIAaH PEIICHHS PACYETHBIX M KaueCTBEHHBIX
3a/la4, TUTAH BBITIONHEHUS TPAKTHYECKOW paldOThl ¢ y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacmpsaTh paMKd ~ y4eOHOTO TpeaMeTa Ha  OCHOBE  JIMYHBIX
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MPENOYTEHUM;

JieaTh OCO3HAHHBIM BBIOOpP, apryMeHTHUpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO APYIULUUA B 00JIacTU
(GU3UKK, TOCTOSHHO TIOBBIIIATH CBOW 0OO0Opa30oBaTeNbHBIA U KYJbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTE/UIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B JCSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIBTATOB 1IEIISIM;

BIa/IeTh HaBBIKAMHM  [O3HABaTEIbHOM pedUieKCMH KaK OCO3HAHUs
COBEPILIAEMbIX JEHCTBUI W MBICIHUTENBHBIX MPOIECCOB, UX PE3YJAbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh TMPUEMBI pedIeKCUU U OLIEHKHM CUTYyalllH, BBIOOpa
BEPHOTO pPEIICHUS;

YMETh OIIEHHUBATh PUCKH M CBOECBPEMEHHO MPUHUMATh PEHICHUS MO UX
CHUKCHHUIO;

OpPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX MPU aHaJU3€ pPe3yJIbTaToB
NeSTeIbHOCTH;

npUHUMATh ce0s, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMEHTHI APYTHX IPU aHaJU3€ pe3yJbTaToB
NeSITebHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONINOKHU.

B nporecce nocTHKeHMs JIMYHOCTHBIX PE3YIBTATOB OCBOEHUSI IPOTPAMMBI
no ¢u3Mke I YpPOBHS CpeAHEro o0Iero oOpa3oBaHUs Y OOy4aromuxcs

COBEpIIICHCTBYETCS IMOIIMOHATBHBIH WUHTEIUICKT, TIPEIOJIar Ao
c(hOopMHUPOBAHHOCTb:
CaMOCO3HAaHHS,  BKIIOYAIONIETO  CIOCOOHOCTh  TNOHMMAaTh  CBOE

AOMOIIMOHAJIBHOE COCTOSIHUE, BHUJETh HAIPaBICHHUS Pa3BUTHS COOCTBEHHOMU
AMOIIMOHANILHOM c(ephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh AaJanTUPOBAThCS K
HOMOIIMOHAIBHBIM HM3MEHEHUSIM M TPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMU, BKIIOYAIOIIEH CTpEMIICHUE K JOCTHKCHHIO 1IN
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXO/Isl U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMICH CHOCOOHOCTh TMOHHMMATh  3MOIHUOHAIBHOE
COCTOSIHUE JPYTHX, VyYWUTHIBaTh €ro TpPHU OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIbHBIX ~ HABBIKOB, BKIIIOUAIONIMX  CIIOCOOHOCTh  BBICTPAUBATH
OTHONIEHUS C JPYTHMH JIOAbMH, 3a00TUTHCS, POSIBIISITH MHTEPEC U pa3peniarh
KOH()JIUKTHI.

HPEAMETHBIE PE3VYJIBTATBI
K xonmy obyuenuss B 10 ki1acce mpeameTHble pe3ynbTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxarb cHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:
JE€MOHCTPHUPOBATh Ha MPHUMEpPax poiib U MeCTo (pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHMPA, B PA3BUTHH COBPEMEHHOM TEXHUKH U
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TEXHOJIOTUH, B IPAKTUYECKOU JIEATEILHOCTH JIIOICH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpLHalbHAsg CHUCTeMa OTCu€Ta, aOCONIOTHO TBEPIOE
TE€J0, UJICAJIbHBIN a3, MOJIEIU CTPOCHHUS Ta30B, KUAKOCTEH U TBEPABIX TET,
TOYEUHBIN AIIEKTPUUYECKUM 3apsij PU pelieHnn PU3nYecKux 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBICHHUS (MPOIECChl) M OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEUIECTBA M DJEKTPOJMHAMUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JBWKEHUE, CBOOOJHOE TaJeHHE Tel, JBM)XXEHHE TIO0
OKPYKHOCTH, WHEpLHs, B3auMojeciicTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE JKUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMa Tel MpH
HarpeBaHuM (OXJIaXKJIEHUH), TEIUIOBOE PABHOBECHE, MCIApEeHHE, KOHIACHCAIUS,
IUTABJICHUE, KPUCTAJUIM3allMsi, KHUIEHHE, BIAXKHOCTh BO3/1yXa, IIOBBIIICHHUE
JaBJICHUS] Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCY/AE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B H30Mpolleccax, »dJeKTpu3auus Ted,
B3aMMO/ICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAaHUUYECKOE JBUKECHHUE, UCIIONb3Ys (PU3UUECKHUE BETUUHHBL:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHME, mMacca Teja, CHIa,
UMITYJIBC TeJIa, KHHETUYECKask YHEPT U, TOTCHI[MATbHAs YHEPTUs, MEXaHUYECKast
pabora, MeXxaHW4YecKass MOIIHOCTh; MPU ONHCAHUU MPABWILHO TPAKTOBATh
(bu3HUEeCKUN CMBICT MCHIOJIb3YEMbIX BEITUYMH, MX O0O3HAUEHUS U EIUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO PU3UUECKYIO BEIUUUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBIICHMUS,
UCTIONB3Ys (DU3MYECKHe BEJIMYMHBI: JIaBJIEHWE Trasa, TeMIleparypa, CpeIHss
KUHETHYECKas SHEPTUS Xa0TUYECKOTO JBUKEHUS MOJIEKYII,
CpeIHEeKBaJApaTUYHasl CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPECHHSIS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JIEUCTBHS TETUIOBOTO
JIBUTATEIIA; TPU ONMUCAHWW TPABUIBHO TPAKTOBATh (DU3MYECKHUI CMBICIT
UCIIOJIb3YEMBIX BEJIUYHMH, WX O0O3HAUCHUS W E€AMHHIIBI, HAXOMUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMHU BETUUNHAM;

OMKCHIBaTh  W3YYCHHBIE  DJIEKTPUUYECKHE CBOMCTBA  BEIIECTBA U
DIIEKTpUUYECKUE SBJICHUS (TPOIECCHI), HUCMONb3ysd (U3NYECKHe BEIMYMHBI:
AIIEKTPUUECKUH 3apsifl, HEKTPUUECKOE TI0JIe, HAMPSHXKEHHOCTD OIS, TOTEHITUAT,
Pa3HOCTh TOTEHIMAJIOB; MPU OMUCAHUM TPABUIBHO TPAKTOBATh (U3UUECKUN
CMBICJI HCTOJb3yEMbIX BEIIMYWH, WX OOO3HAYEHUS W EIWHMIIBI; YKa3bIBaTh
(dbopMynbl, CBA3BIBAIONIUE JAaHHYIO (U3UYECKYI0 BEIMYHHY C JIPYyTUMHU
BEITUYMHAMU;

aHATM3UPOBaTh  (U3MYECKHE TPOIECCHl U SBJICHUS,  HCIONb3Ys
¢u3nUecKkrue 3aKOHbI W MPUHIUIIBL: 3aKOH BcemupHoro tarorenus, [, 11 u III
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPruH, 3aKOH
COXPaHECHHS UMIY/IbCa, MPUHIINI CYNEPIO3UIINN CHJI, TPUHITUI PaBHOIPABUS
WHEPIUAIBHBIX CHUCTEM  OTCYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO
CTPOCHHUsI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3h CPEAHEH KMHETHUYECKOW DHEPTUU
TETJIOBOTO JIBM)KEHUS MOJIEKYJ C aOCOJIOTHOM TeMIlepaTrypoi, MEepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHS DJIEKTPHUUECKOTO 3apsija, 3akoH Kymona,
MIPU ATOM pa3iinyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTU4eCKOe
BBIPKCHUE U YCIIOBUS (TPAaHUIIBI, 00IACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHUHIUIIBI JIEUCTBHSl MAIllUH, TPHOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh yCIOBUS WX O€30MaCHOTO WCIIOJIb30BAHUS
B ITIOBCEITHEBHOM KU3HU;
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BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C HCMOJB30BAHUEM NPSIMBIX U KOCBEHHBIX W3MEPEHUH, MPU ITOM
dbopMmynupoBarh mpoOnemy/3afady W THUIOTE3Y Y4yeOHOTO SKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMynupOBaTh BHIBOJIBI;

OCYULIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUsS (DU3NUYECKUX BEITUYMH,
OpyU STOM BBIOMpPATh ONTUMAJIBHBIA CIOCOO M3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METOABI OLIEHKU MOTPEIIHOCTEN N3MEPEHUI;

UCCJIeIOBaTh 3aBUCUMOCTH MEXIy (U3MYECKUMH BEIUYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHHUM, P 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(duKcUpoBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BU/JIE TAOIUIL U TpadUKOB, AeJIaTh BHIBOJIBI 110 PEe3yIbTaTaM UCCIEI0OBAHMUS;

coOuronaTh mpaBuia 0€30MacHOro TPy/la MPHU MPOBEJICHUHU UCCIIEIOBAaHUHN B
paMKax yY4eOHOTo SKCIIEPUMEHTa, Y4YEOHO-HUCCIEI0BATEIbCKOW W MPOEKTHOU
JESITETLHOCTH C UCTOIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U J1AOOPaTOPHOTO
000pyIOBaHUS;

pemarh pacy€THBIC 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEINbIO,
UCTIONB3YSl (DM3MYECKUE 3aKOHbI W TPHUHIIMIBI, HA OCHOBE aHalIM3a YCIIOBUS
3a1a4 BBIOMPATh (U3NYECKYIO MOJEIb, BBIACIATH (QU3MICCKHC BEIHYHMHBI U
dbopMyibl, HEOOXOAUMBIC ISl €€ pelieHus, TPOBOJAUTh PACUYEThl M OLICHUBAThH
pPeaIbHOCTh MOMYYEHHOTO 3HAYeHUS (PU3HUECKON BETUUYHHBL;

perarb Ka4EeCTBEHHBIE 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYXKIECHUU C OMOPOM HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (DU3UYECKUE SIBIICHUS,

UCTIONIb30BaTh  MPU  PEHICHMH  y4eOHBIX  3aJad  COBPEMEHHbBIC
nH(OPMAIIOHHbIE TEXHOJIOTUU TUISt MIOMCKA, CTPYKTYPUPOBAHUS,
UHTEPNpETallud U TPEACTABICHHUS Y4eOHOM U HAyYHO-TIOMYJISIPHOM
uHbOpPMAIIMK, TIONYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTyYaeMyI0 HH(HOPMAIIHIO;

NPUBOJIUTH TIPUMEPHl BKJIaJa POCCUUCKUX € 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIEro MUpPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B TTOBCEAHEBHOM JKU3HU
st obecrieueHuss Oe30MacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JIJISi COXPAHEHUS 37I0OPOBbS U COOIOACHUS HOPM
JKOJIOTMYECKOTO ITOBEJEHUS B OKPYXKAIOIIEH Cpele;

paboTaTh B TpYIIE C BBIMIOJHCHUEM pPA3JIMYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIbI, PAlMOHATIBHO PACHpPENeNsaTh OOS3aHHOCTH U
IJIAHUPOBATh  JCSATEIBbHOCTh B HECTAaHAAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OIIEHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHUKOB TPYyHIbl B  PEIICHHE
paccMaTpuBaeMOM IPOOIEMBI.

K xonny oOydenuss B 11 kjacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUINA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO GU3UKU B (POpMUPOBAHHUH
COBPEMEHHOW HAyYHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHM, B IPAKTUYECKOU JNESATEIBHOCTH JIFOAEH, HEIOCTHOCTh U €IUHCTBO
bu3nUecKoi KapTUHBI MUPA;

VYHUTHIBATh TPAHUIIBI TPUMEHEHHS H3yYEHHBIX (U3NYECKUX MOJETeH:
TOYEYHBIM DJIEKTPUYECKUM 3apsll, Jyd CBETa, TOYEUHBIM HCTOYHUK CBETA,
sIepHasl MOJENb aroMa, HYKJIOHHash MOJeJb aTOMHOIO Sipa MpU PEIICHUU
buznuecKux 3a1ay;
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pacrio3HaBaTh (U3HYECKHE SBICHUS (MPOIECChl) M OOBICHATH HX Ha
OCHOBE 3aKOHOB D3JICKTPOJUHAMUKH M KBAHTOBOW (PU3MKH: DIEKTpUYECKas
IPOBOJAMMOCTb, TEIIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEHCTBUS TOKAa,
B3aMMOJICHCTBUE  MAarHUTOB,  JJIEKTPOMAarHUTHAasT  MHAYKLIHS, JACHCTBUE
MarHUTHOTO TIOJIA Ha TMPOBOAHMK C TOKOM M JBIDKYIIMICS 3apsj,
AIIEKTPOMArHUTHBIC KOJIEOAHUSI W BOJIHBI, MPSIMOJUHEHHOE paclpoCTpaHEeHUE
CBETa, OTpaKEeHUE, MpeJoMiieHrne, uHTepdepeHns, TuPpakus U NoIIpu3alus
CBeTa, AUcHepcus cBeta, Goroanekrpudeckuit 3 dekt (porodrddekr), cBeToBOE
JaBJI€HUE, BO3HMKHOBEHHME JIMHEWYaTOro CIEKTpa aToMa  BOAOpPOJA,
€CTECTBEHHAas U UICKYyCCTBEHHAs! PaIMOAKTUBHOCTb;

OMKCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  JJIEKTPUUYECKYI0  MPOBOJMMOCTb  PA3JIMYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBJICHUS (IIPOILIECCHI), UCMONB3YSl (DU3UUECKUE BEIMYWHBI:
AIIEKTPUUECKUH 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAMPSHKEHHE, IIEKTPUUYECKOE
COTPOTHBJICHHE, PAa3HOCTh MOTEHIUAJIOB, JJIEKTPOJABIDKYIAs cujia, padoTa
TOKa, HWHAYKIWS MarHUTHOTO TMojds, cuia Awmmepa, cuina JlopeHiia,
WHAYKTUBHOCTh KATYIIKH, SHEPIHs JJIEKTPUUECKOTO M MArHUTHOTO TOJEH,
NEPHUOJ U YacToTa KoJieOaHUM B KoJeOaTeTbHOM KOHTYpE, 3apsij U Cujia TOKA B
npolecce TapMOHUYECKHX  AJIEKTPOMArHUTHBIX — KoieOaHuil, (OKycHOE
PACCTOSIHUE U ONTHYECKasl CUja JIMH3BI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATH
(bu3HUEeCKUN CMBICT HMCHOJIB3YEMbIX BEIUYMH, MX O0O3HAUEHUS U EIUHUIIBI,
yKa3biBaTh (POPMYJIbI, CBS3BIBAIONINE JaHHYI0 (PU3UYECKYIO BEIUYUHY C
JIPYTUMH BEJIMUYUHAMY,

OMKCHIBaTh W3YYCHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, HCIONIb3Ys
du3nuecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETAa, DHEPTrUs W UMITYJAbC (OTOHA, MEPUOJ TOJypacranga, dHEPrus
CBSI3M aTOMHBIX SIJIep, MPU OMUCAHWUU TMPABUIBLHO TPAKTOBAaTh (HU3UUECKUI
CMBICJI HMCTIOJB3YEMBIX BEJIMYWH, UX OOO3HAUCHUS UM EIUHUIILI, YKAa3bIBaTh
dbopMynbl, CBA3BIBAIONIUE JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMHM, BBIYUCIISTH 3HAYCHHE (PU3UUYECKON BEIIMUMHBI;

aHAIM3MpOBaTh  (U3MYECKHUE TPONECCHl U SBJICHUS, HCIONb3Ys
du3nueckue 3aKOHbBI M TMPUHIUIBL: 3aK0H OMa, 3aKOHBI TIOCJIENOBATEILHOTO U
napaJyieIbHOTO COEIWHEHUS TPOBOMHUKOB, 3akoH JIxoyns—JleHma, 3akoH
AIIEKTPOMArHUTHOW WHAYKIIMHM, 3aKOH MPSMOJMHEHMHOTO paclpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKEHUSI CBETa, 3aKOHBI IMPEJIOMIICHHUS CBETa, ypaBHECHHE
OiinmreniHa s porodrddexra, 3aK0OH COXpAHEHHS YHEPTUU, 3aKOH COXPAHCHHUS
UMITYJIbCA, 3aKOH COXPAHCHUS DJIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUS
MacCOBOTO YHCIIA, TIOCTYJaThl bopa, 3aK0H pagroaKTHBHOTO pacmaaa, Ipu 3TOM
pasnuyarh  CIOBECHYIO  (OPMYIHPOBKY 3aKOHa, €ro MaTeMaTHu4ecKoe
BBIpKEHUE U yCIIOBUSA (TPaHUIIbI, 00IaCTH) TPUMEHUMOCTH;

OTIpENeNISITh HAMpaBJICHUE BEKTOpa WHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJHUKA C TOKOM, CHJIbI Ammiepa u cuiibl Jlopenna;

CTPOUTHb W OIMKCHIBATH M300paXKEHUE, CO37IaBa€MOE TUIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI 0 HWCCIENOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCIOIH30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHH: TIPU HTOM
dopmynupoBarh TmpoOnemy/3agady W THUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIOKEHHOTO OOOpYIOBaHUS, MPOBOIUTH OIBIT H
(dbopMyTUpPOBaTh BHIBOJIHI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEITUYHH,
Py STOM BBIOUPATh ONTHUMAIBHBIA CIMOCOO W3MEpPEHUS U HCIOIh30BaTh
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M3BECTHBIC METO/IbI OIICHKH TMOTPEITHOCTEH NU3MEPECHHIA;

MCCIICZIOBaTh 3aBHCHUMOCTH (DM3MUYECKHX BEIHUYMH C HCIIOJIb30BaHUEM
OpSMBIX W3MEPEHH: TPH 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (DUKCHPOBATh
pe3ynbTaThl OTYYCHHONW 3aBUCUMOCTH (PM3UYECKUX BEJIMYHMH B BUAC TAOIUI] U
rpaduKoB, /1e1aTh BEIBOJBI MO PE3yIbTaTaM HCCIIEIOBAHUS;

coOroIaTh MpaBmiIa OE30MMacHOTO TPyHa MPH MPOBEICHUH MCCIETOBaHUH B
pamMKax ydeOHOro J3KCIIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKON U TPOEKTHOU
JESATEIILHOCTH C UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1aO0OPaTOpHOTO
000pyIOBaHUS;

pemiath pacu€THBIC 3a/aud C SBHO 3aJaHHON (DU3MYECKON MOMeNbo,
UCTIONB3ysl (hM3WUECKHE 3aKOHBI M TMPHUHIIMITBI, HA OCHOBE aHaln3a yCIOBUS
3aj1a4n BBIOMPATh (U3MYECKYIO MOJEIb, BBUICIATh (U3HYCCKUE BEIUYMHBI U
dopMyIbl, HEOOXOMUMBIC ISl €€ PEIIeHUs, TPOBOJUTH PACUEThl U OIICHUBATH
pEeaNbHOCTh TTOYYEHHOTO 3HAYCHUS (PU3HUECKON BETUIHMHEI;

peniarh KaueCTBCHHBIC 3aJa4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYXKIEHUN C OMOPON Ha HU3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTU U (DU3UYECKUE SIBIICHUS,

UCTIOJB30BaTh  TMPH  pEIICHHMH  yY4eOHBIX  3a7ad  COBPEMCHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTHMHM I TIOWCKA, CTPYKTYPHPOBAHWSI,
UHTEPIIPETAlMd W TPEACTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOU
UHPOpMAIK, TIOIYYCHHOH W3 PA3IMYHBIX HCTOYHHKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOTydaeMyH0 HHPOPMAIIHIO;

OOBSICHSTh TPHUHIUIIBI JCUCTBHS MAIllMH, MPHOOPOB M TEXHHUYECKHUX
YCTPOWCTB, pa3iuyaTh YCJIOBHS UX OE30MAaCHOTO  HCIOIb30BaHUS B
MMOBCEIHCBHOMU JKU3HU;

NPUBOJNUTH TPUMEPHI BKJIAaJa POCCHMCKMX W 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPA, B
pa3BHUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (U3UKE B MOBCEIHEBHON KU3HU
st obecrieueHuss Oe30mMacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYCCKUMHU YCTPOHUCTBAMHU, JJISI COXPAHCHUS 3I0POBbS M COONTIOACHHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpejie;

paboTarb B TpyNIE C BBIMOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYNIBI, PANMOHAIBHO PACHpENesITh OOS3aHHOCTH U
IUTAHUPOBATh  JEATCILHOCTh B  HECTAHJAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OIICHMBaTh BKJIAJ KaXIOTO W3 YYaCTHHKOB TPYNIbl B  PEIICHUE
paccmaTpuBaeMoi POOJICMBL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunMeHoBaHue KoJsinyecTBo yacos
Ne A31CII0B U TeM DJIeKTpOHHbIe (LM (ppoBHIE)
wn | Pa3A Beero KontpoabHubie IIpakTHyeckune 06PA30BATETLHBIE PECYPChI
NPOrpamMmel padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUSA
11 ®dusznka U METOBI 3 bu6moreka [IOK
' Hay4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pa3aeny 3
Pa3nen 2. MEXAHUKA
bubmuoreka [IOK
2.1 Kunewarnka 8 ! https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2:2 Jlnamiia 10 . https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS 10 1 5 bubmuotexa [JOK
' B MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 28
Pasnen 3. MOJIEKVJIAPHASA ®U3UKA U TEPMOANHAMUKA
OcHOBBI
31 MOJIEKYIISIPHO- 12 1 bubmuotexa [IOK
' KMHETHYECKOU https://m.edso00.ru/7f41bf72
TEOPUH
32 OCHOBBI 13 1 1 bubmuoreka [{OK
' TEPMOJIMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperarHble
3.3 COCTOSHHUS 9 1 buGmiorexa LIOK

Beliecta. ®a3oBrIe

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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IICPCXOAbI

Hroro no pa3neny

34

Pazgea 4. JJIEKTPOAUHAMMUKA

bubaunoreka I[IOK
4.1 ICKTPOCTATHKA 15 2 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN
4.2 ANEKTPUYECKUN TOK. 17 5 bubnuoreka [{OK
' Toku B pa3anyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 32
PesepBHoe Bpems 5
OBIIEE KOJIMYECTBO
YACOB I1O 102 11

ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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HOYPOYHOE INTAHUPOBAHUE

28

10 KJIACC
KosinvyecTBo yacoB DJIeKTPOHHbIE
Ne
o/ Tema «a Hara nudposbie
eMa ypo Bcero Kourpoibaere IpaxTHaeckne U3yyeHust o0pa3oBaTe/ibHbIE
n padoThI padoThI pecypebi
®u3nka — Hayka O MpUpoJIE. bubnuorexa [IOK
Hayunsie MeTobI TO3HAHUS 1 01.09.2023 https://m.edsoo.ru/ff0c32e
OKPY’KaIOIIEero MUpa 2
Ponb u Mecto ¢pusnku B
A — BuGinorera LIOK
p i 1 04.09.2023 https://m.edsoo.ru/ff0c33e
KapTHHBI MUPa, B 6
MPAKTHUYECKOU IeATEIbHOCTH B
JOAEN
Ponb u Mecto ¢pusnku B
(opwmposammm 1 07.09.2023
COBPEMEHHOW HAyIHOU
KapTHHBI MUPA
Mexanudeckoe JABIKEHUE.
OTHOCHTEIBLHOCTE bu6mmoreka [JOK
MEXaHUYECKOTO ABMKECHUSI. 1 08.09.2023 https://m.edsoo.ru/ff0c350
[epemenienue, CKOPOCTb, 8
YCKOpEHUe
PABHOMEDHOE bubmuoreka [IOK
pHo 1 11.09.2023 https://m.edsoo.ru/ff0c362
MPSMOJIMHEHHOE JIBMKCHUE 0
PaBHOyCcKOpEeHHOE 1 14.09 2023 bubmmoreka [IOK

HpHMOHHHCﬁHOe JABHKCHHC

https://m.edsoo.ru/ff0c372



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

29

€
7 Pemenue 3amau 15.09.2023
CB0OOIHOE najicHuE. bu6mmoreka IIOK
8 YckopeHue cBOOOTHOTO 18.09.2023 https://m.edsoo.ru/ff0c39c
HaJICHUS C
KpuBonunelinoe n1BUXEHHE. bubnmoreka [IOK
9 JIBI>KEHHE MaTepuaIbHON 21.09.2023 https://m.edsoo.ru/ff0c3ad
TOYKHU 10 OKPYKHOCTHU a
10 Pewenue 3amau 22.09.2023
11 Pemenne 3agau 25.09.2023
I1
e T Bumorea 101
12 ‘ P . 28.09.2023 https://m.edsoo.ru/ff0c3be
cucteMbl orcdeTa. [lepBbrii 8
3akoH HrroToHa =
M . Cua. I1
cyneprosn ciy. Bropoit Bumorexa LIOK
13 yTep - PTOP 29.09.2023 | https://m.edsoo.ru/ff0c3be
3akoH HrroToHA s 3
MaTepuaIbHON TOUKHU -
Tperuii 3akoH HerotoHa 11 Bubmiorexa IIOK
14 02.10.2023 https://m.edsoo.ru/ffOc3be
MaTepUaTbHBIX TOUCK 8
3
T:;(Sfeif;méi?l(:gﬂmecm Bubmiorexa LIOK
15 ) ' 05.10.2023 https://m.edsoo.ru/ff0c3d0
[TepBas kocMHuueckas 0
CKOpPOCTh =
Cuna ynpyroctu. 3akoH bubmiorexa LIOK
16 ’ 06.10.2023 https://m.edsoo.ru/ff0c3el
I'yka. Bec tena 3
17 Cuna tpenus. Koaddbunuent 09.10.2023 bubnuorexa [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

30

Tpenus. Cuna
COMPOTUBJICHUS TTPU

JABMIKCHHU TCJIa B ) KUJKOCTHU

WJIN 1ra3c

https://m.edsoo.ru/ff0c3f7
6

18

Cuna tpenus. Koaddumment

Tpenus. Cuna
COMPOTUBJICHUS TTPU

ABMOKCHHUU TCJIAa B ) KUJKOCTHU

WJIN ra3c

12.10.2023

19

[ToctrynarensHo€ 1
BpalareibHOE IBUKCHUE
a0COIFOTHO TBEPIOTO Tea.

MowmenT cunsl. I11eyo cuiml.

VYcnoBus paBHOBECHS
TBEPJIOTO TEJIa

13.10.2023

bubaunoreka IIOK
https://m.edsoo.ru/ffOc4la
6

20

Pemenune 3agau

16.10.2023

21

Pentenne 3amau

19.10.2023

22

Nmmnynec MarepuanbHOU
TOUYKH, CUCTEMBI
MaTepHUAIBHBIX TOYEK.
Nmnynsc cuibl. 3aK0H
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE ABUXKEHUE

20.10.2023

bubmmoteka IHIOK
https://m.edsoo.ru/ff0c43d
6

23

PaboTa 1 MOUTHOCTH CHJIBI.
Kunernueckast sneprust
MaTepuajbHON TOUKH.
Teopema 00 U3MEHEHUHN
KMHETUYECKOW DHEPTUU

23.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c450
2

24

[loTenuuanbHas sHEpTUsl.
[ToreHmanpHas SHEPrust

26.10.2023

bubmumoteka IHOK
https://m.edsoo.ru/ff0c461



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

31

yrpyro nehopMUpPOBAHHON
npyxuHsbl. [loTeHunanpuas
SHEprus Tena BOIU3u
MMOBEPXHOCTU 3eMIIN

|

25

IloTeHunanbHEIC U
HEIIOTEHIINAJIbHBIE CHJIBI.
CBsi3b pabOTHI
HEITOTEHIINAJILHBIX CHII C
H3MEHCHHEM MEXaHUICCKOM
SHEPrUU CUCTEMBI Tel. 3aKOH
COXpPaHECHUSI MEXaHUYECKOU
SHEpPruu

27.10.2023

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478
c

26

[ToreHnuanpHbIe U
HEMOTCHITUATHHBIC CHIIBI.
CBs13b pabOTHI
HEMOTCHITUATBHBIX CHJI C
M3MEHEHHEM MEeXaHU4eCKO
SHEPTUU CHCTEMBI TEJ

09.11.2023

27

Jlaboparopnas padoTa
«HccnenoBanue cBI3u
pabOTHI CHIIBI C U3MEHEHUEM
MEXaHUYEeCKOW IHEPTHH Tea
Ha NIpUMepe pacTHKEHUS
PE3UHOBOTO KI'yTa

10.11.2023

28

JIaGoparopHast paboTta
"UccnenoBanue cBsA3u
paboThI CHITBI C UBMEHEHHUEM
MEXaHHUYECKON SHEPTUH Tena
Ha MpUMepe pacTKEHUs
pEe3UHOBOrO Xryra"

13.11.2023

29

Penrenue 3amau

16.11.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

32

30

Penrenue 3amau

17.11.2023

31

KonTponbhas paboTta o
teme «KuHemaruka.
Jlunamuka. 3aKOHbBI
COXPaHCHUSI B MEXaHUKE»

20.11.2023

bubmnoreka [IOK
https://m.edsoo.ru/ffOc4b7
4

32

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETHYECKOMN
Teopuu. bpoyHoBCKoe
nskenne. Anddysus

23.11.2023

bu6mmoreka IIOK
https://m.edsoo.ru/ffOc4dc
2

33

Xapakrtep ABUKCHUA U
B3aUMOJCHCTBUS YaCTHI
BelecTsa. Monenu CTpoeHus
ra30B, )KUAKOCTEH U TBEPIBIX
Tel

24.11.2023

34

Macca monekyin. KonndectBo
BemectBa. [locrosiHHas
ABoraapo

27.11.2023

35

TeroBoe paBHOBECHE.
Temmneparypa u eé
n3mepenue. [lkana
temneparyp Llenscus

30.11.2023

36

WUneanpusiii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

01.12.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fd
e

37

AOGcomroTHas TeMIieparypa
KaK Mepa cpefHen
KMHETUYECKOW SHEPT U
JBUKEHUSI MOJIEKYII.
VYpaBHenue Menpeneena-
Kraneiipona

04.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

33

38

3axoH /lanpToHa. ['a3oBbIC
3aKOHBI

07.12.2023

39

JIaboparopHas pabora
«HMccnenoBanue
3aBUCUMOCTHU MCIKAY
napamMeTpaMu COCTOSHUSI
pa3pEeKESHHOTO Ta3ay

08.12.2023

40

JlaboparopHas pabora
"UcciaeqoBanue
3aBUCHMOCTH MEXKTY
napamMeTpaMH COCTOSIHUS
pa3pe)EeHHOro raza"

11.12.2023

41

H3onpouecchl B uaeaibHOM
ra3e u ux rpapuieckoe
IIpEJICTaBICHNE

14.12.2023

bubaunoreka IIOK
https://m.edsoo.ru/ff0c570
e

42

I'padpuueckoe
IIPEJICTaBICHNE
U30MPOLIECCOB

15.12.2023

43

Pentenne 3amau

18.12.2023

44

BuyTpeHnHss sHeprus
TEPMOIMHAMUYECKON
CUCTEMBI U CIIOCOObI €€
n3MeHeHus. Konnuectso
TETTOTHI U paboTa.
BuyTpenHsis sHeprus
OJTHOATOMHOTO HJI€aIbHOTO
rasa

21.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c595
2

45

Buael reruionepenaun

22.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c3
6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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VienbHast TEMI0EMKOCTE

BenecTBa. KomndecTBo bu6mmoreka IIOK
46 TEIUIOTHI IIPH 25.12.2023 https://m.edsoo.ru/ff0c5c3
TeIIonepeIaye. 6
AnnabaTHBIN MTPOIIECC
[TepBblii 3ak0H
bu6mmoreka IJOK
47 TEPMOMHAMHUIH H CTo 28.12.2023 https://m.edsoo.ru/ffOc5ef
MIPUMEHEHHE K c
M30MpoIeccam =
HeoGparumocTs mporieccos bubmuoreka LIOK
48 B mpupoje. Bropoii 3akoH 29.12.2023 https://m.edsoo.ru/ff0c623
TEPMOJIUHAMUKH 0
. bubaunorexa IIOK
49 HpHHumf aeiicteia u KI1L 11.01.2024 https://m.edso0.ru/ff0c600
TEIJIOBOM MAallIMHBI 2
50 Huxn Kapno u ero KITJ{ 12.01.2024
51 DKOJOTHYECKUE MTPOOTIEMBI 15.01.2024
TETJI0PHEPTETHKHU
50 DKoIoruYecKre mpoodIeMbl 18.01.2024
TETIOPHEPTETHKHU
O6o0maromuii ypok bubnuoreka [IOK
53 «MonekynspHas pU3uKa. 19.01.2024 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOTUHAMUKI)Y 8
54 Pemenue 3amau 22.01.2024
55 Pemenue 3amau 25.01.2024
KontponwsHas padora 1o
Teme IiMoneK}EmpHas[ bubnnorexa LIOK
56 26.01.2024 https://m.edsoo.ru/ff0c6a5

¢usuka. OCHOBBI
TEPMOTHHAMUKI)

0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
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[TapooGpa3zoBanue u bubnuorexa HOK
57 KoHJeHcalus. Micnapenue u 29.01.2024 https://m.edsoo.ru/ff0c63b
KHUIICHUE 6
[TapooGpa3zoBanue u
58 KoHJIeHcarus. Vicapenue u 01.02.2024
KHAIIEHUE
AOGcomtoTHas U bubmunoreka [IOK
59 OTHOCHUTEIbHAS BIIAXKHOCTH 02.02.2024 https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelmeHHsiii nap 8
AOcoiroTrHas u
60 OTHOCHUTEIbHAS BIIAYKHOCTH 05.02.2024
Bo3ayxa. HaceleHHsiii nap
TBEpmoe Teno.
Kpucrannnyeckue u
amopdHbIe Tena. bubmuotexa [IOK
61 AHM30TPONHS CBOCTB 08.02.2024 https://m.edsoo.ru/ffOc65f
KpucTamios. JKuakue 0
kpuctaibl. CoBpeMeHHbIE
MaTepuabl
IImaBnenue u
bubmmoteka IHIOK
62 KpHCTAIM3ALMS. YACTbHA 09.02.2024 https://m.edsoo.ru/ffOc670
TEIJI0TA [UIABICHHUS. 8
CyOnumarust B
bubmoreka [IOK
63 gpaBHeHHe TCIIOBOTO 12.02.2024 https://m.edsoo.ru/ff0c682
ajaHca 0
64 Pemenue 3amau 15.02.2024
65 Perenue 3anau 16.02.2024
66 DneKTpu3aus Tel. 19.02.2024 bu6mmoreka [JOK

OnexTpuueckuii 3apsn. [(sa

https://m.edsoo.ru/ffOcébc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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BUA SJICKTPUUECKUX c
3aps0B
IIpoBOIHUKHN, TUDIIEKTPUKU
P ’ P Bbubnuorexa [IOK

" IIOJIYIIPOBOJIHUKH. 3aKkoH

67 22.02.2024 https://m.edsoo.ru/ffOc6bc
COXpaHEHUS EKTPUUECKOTO c
3apsiga B
B3aumoneiicTBue 3apsaoB. bubmunoreka [IOK

68 3akon Kynona. Toueunsrii 26.02.2024 https://m.edsoo.ru/ffOc6ce
AIIEKTPUYECKUH 3apsij 4
Hanpsx€naocTh
AIEKTPUYECKOTO MOJIS. bubnuorexa [IOK

69 [TpuHIUT Cynepro3uIu 29.02.2024 https://m.edsoo.ru/ffOc6df
AIEKTPUYECKHUX TTOJIEH. 2
Jlnaun HanpsHKEHHOCTH
Pa6
SeKTpOCTaTIACCKORO TolA BuGmorexa LIOK

70 ' 01.03.2024 https://m.edsoo.ru/ff0c6f0
[Torenuunan. PazHocts 0
INMOTCHIIUAJIOB B
IT
B SMeKTpOCTaTIACCKOM O buGmiorera LIOK

71 P ' 04.03.2024 https://m.edsoo.ru/ff0c701
JusnekTpuueckas 8
MIPOHUIIAEMOCTh =
DNEeKTPOEMKOCTh Bubmiorexa LIOK

72 ' 07.03.2024 https://m.edsoo.ru/ff0c712
Konnencarop 6
DNeKTPOEMKOCTh TIOCKOTO bubnuorexa HOK

73 KOHJICHCATOpa. DHEeprus 11.03.2024 https://m.edsoo.ru/ff0c72c
3apsHKEHHOTO KOHAEHCATOpa 0

74 Konnencarop 14.03.2024

75 JIaGoparopHast pabota 15.03.2024



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
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"U3mepenne
AIEKTPOEMKOCTHU
KOHJIeHcaropa"

76

JlabGoparopnas pabota
"Usmepenue
ANEKTPOEMKOCTH
KOHJeHcaropa"

18.03.2024

77

[TpuniMn nercTBus u
MIPUMEHEHHE KOHJIEHCATOPOB,
KOITMPOBAIILHOTO arlapara,
CTpYHHOTO IPUHTEpA.
DneKTpocTaTHIecKas
3aImuTa. 3a3eMJIeHHe
AIIEKTPONPUOOPOB

21.03.2024

78

[TpuniMn nercTBus u
MIPUMEHEHHE KOHJIEHCATOPOB,
KOITMPOBAJILHOTO arlapara,
CTpYHHOTO IPUHTEpA.
DneKTpocTaTHIecKas
3amuTa. 3a3eMJIeHHe
AJEKTPONPHUOOPOB.

22.03.2024

79

Pentenne 3amau

01.04.2024

80

Pemenune 3agau

04.04.2024

81

DIEKTPUUYECKUN TOK,
YCIIOBUS €r0
CYIIECTBOBAHHSI.
[ToctosunsIiil ToK. CHita
Toka. Hanpspkenue.
Comnportusnenue. 3akoH Oma
JUIS y9acTKa IeTH

05.04.2024
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82

[TocnenoBarensHoOE,
napajuieJIbHOE, CMEIIaHHOES
COCIMHEHUE MTPOBOHUKOB.
JlaboparopHas pabora
«M3y4yeHune cMemanHoro
COCAMHEHUS PE3UCTOPOBY

0.5

08.04.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f
0

83

PaboTa 1 MOIITHOCTH
AMEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua

11.04.2024

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c783
8

84

3akon Oma 151 TIOJTHOM
(3aMKHYTOM) 7eKTPUUYECKOM
uenu. KopoTkoe 3amMbIKaHueE.
JlaGoparopHas pabota
«U3mepenue JJ1C
MCTOYHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHBIICHUS

0.5

12.04.2024

bubmuoreka [IOK
https://m.edsoo.ru/ffOc7ae
0

85

DJEeKTpOHHAs IPOBOJUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTD
COIPOTUBJICHUS] METAJUIOB OT
TEMIIEpATypHI.
CBepXnpoBOAMMOCTh

15.04.2024

86

DNEeKTPUYECKHUI TOK B
BakyyMme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

18.04.2024

87

[TomynpoBogHuKH, X
cOOCTBEHHAas U IPUMECHast
poBOAUMOCTh. CBOKCTBA
p—n-nepexona.
[TonynpoBOgHUKOBBIE

19.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
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PUOOPHI

DJIEKTPUYECKUI TOK B
pacTBopax U pacrjiaBax

bu6mmoreka IIOK

88 3JIEKTPOJIUTOB. 1 22.04.2024 https://m.edsoo.ru/ff0c82b
DJeKTpoNIuTHYECKast a
JFCCOIMAITUS. DICKTPOIIN3
3 i :
Bmorera 0K
89 N 1 25.04.2024 https://m.edsoo.ru/ff0c84a
HECaMOCTOSTEIIbHBIN Pa3psi. o
Mounus. I1nazma B
DnexTpuyeckue Npudopsl U
YCTPOMCTBA U UX bubnuoreka [IOK
90 MPAaKTUIECKOE TPUMEHEHHE. 1 26.04.2024 https://m.edsoo.ru/ff0c86f
[TpaBuia TeXHUKH c
0e301acHOCTH
91 DJeKTpUYeCKHUe TPHOOPHI. 1 29.04.2024
O6o6LarowHi YPOK bubmoreka [IOK
92 P 1 02.05.2024 https://m.edsoo.ru/ff0c88b
«INEKTPOAUHAMHUKAY o
93 Pemrenne 3amgau 1 03.05.2024
94 Pemenue 3amau 1 06.05.2024
95 Pemrenue 3anau 1 13.05.2024
96 Pemrenue 3anau 1 16.05.2024
KonTponbhas pabota o
Teme «NEeKTPOCTaTuKa. bubmmoreka [IOK
97 ITocTOSHHBIN ANMEKTPUUYECKHI 1 17.05.2024 https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3IMyHBIX a
cpenax»
98 Pe3epBHBII YPOK. 1 20.05.2024 bubnaunorexa [JOK



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
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KoHnTponbHas paboTa 1o
TeMe "DIeKTpouHaMuKa"

https://m.edsoo.ru/ff0c8c5
6

Pe3epBHbIit ypok.

bu6mmoreka IIOK

99 O06o061maromui ypok 1mo 1 23.05.2024 https://m.edsoo.ru/ffOc8f6
temaM 10 k1acca [4
100 | OOoOmaommy ypox no 1 23.05.2024
TemaM 10 kiacca
101 O6o06maromuit ypok 1 24.05.2024
102 | WroroBslii ypox. 1 24.05.2024
OBIIEE KOJIMYECTBO YACOB 102

110 ITPOI' PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YUEHUKA
» dmsuka, 10 kmacc/ Maxumes I.51., byxosnes b.b., Corckuit H.H. mox
penakiueit [lapdenteeBoit H.A., AkninonepHoe o6mecTBo «M3maTenbcTBoO

«ITpocBenienne»

METOINUYECKHUE MATEPUAJIBI JIJ1S1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

OUIIN

A KITACC

POII



