MHHHUCTEPCTBO MPOCBEIIEHUS POCCUMCKOM ®EJEPAIIMN
MuHucTepcTBO 00pa3oBanus U Hayku Pecnyoaimkn Tarapcran
YnpasJiienue 00pa3oBaHus AJIbMeTheBCKOI0 MYHHIMIIAJILHOTO pailoHa
MBOY "Crapocypkunckas COLI"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PykoBoaurtens HIMO 3am. nupekropa o YBP JIupeKkTop mKOJIbI
AGapaxumoBa M. M. Ceprusanosa JI.B. Nnenykosa B.B.
ITporoxomn Nel [Tpukaz Ne 71
oT «29» aBrycra 2024 1. oT «29» aBrycra 2024 1. oT «29» aBrycra 2024 1.
JOKYMEHT }:IO,[[HHCAH
SJIEKTPOHHOMH ITOAITUCEIO
Ceptudukat: 4A736300D1B1E1BB489EO0C2EE90CAZ8D
Bnapeney: Mneaykosa Bacunuia BnagumupoeHa
HeictevteneH ¢ 19.08.2024 ao 19.11.2025
PABOYASI IPOTPAMMA ~
(ID 4335962)

yuyeOHoro npeamera «®@usuka. Yriry01éHHbIA yPOBeHb»
1utst ooydarormuxcst 10 — 11 kmaccos

cesio Crapoe Cypkuno 2024 roa

[okymeHT co3aaH B anekTpoHHon chopme. Ne 186 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B.

N 3/IEKTPOHHbIH
Ctpanuua 1 u3 67. Ctpannua cosgana: 17.09.2024 15:47

=¥ TATAPCTAH




INOACHUTEJIBHAA 3AIINCKA

ITporpamMa 1o ¢u3uke Ha ypoBHE cpeiHero ooduiero obpazoBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUI K pe3yiabTaram
OCBOCHHS OCHOBHOM 00pa3zoBaTeibHOI mporpammsl, npenctaBieHHbIXx B PT'OC COO, a taxxke ¢ yuétoMm denepaibHOi pabodeil mporpaMmsl
Bocriutanuss U KoHuenuuu npenopaBanust yueOHoro mpeamera «®Pusumka» B oOpa3oBarenbHbIX opranusanusax Poccuiickoit ®enepauuy,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

[Iporpamma mo ¢usuke omnpenenser o0sA3aTeNIbHOE NPEAMETHOE COJEp’KaHHe, YCTaHABIMBAET PEKOMEHAYEMYIO I10CIe0BaTEIbHOCTh
U3yYEHHs] TeM U pa3/eioB Y4eOHOro mpenMeTa ¢ y4€TOM MEXIPEJAMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JOTMKH y4eOHOro mpolecca,
BO3PaCTHBIX 0coOeHHOCcTeH oOydaromuxcs. [Iporpamma no gusuke naér npencraBieHUe O LENsIX, COAepKaHUM, 00Lel cTpaTerun o0ydeHus,
BOCIIUTaHMS U PAa3BUTHUS 00YYAIOIINXCS CpeCTBaMU yueOHOro npeaMera «Dusnkay Ha yriryOJaéHHOM ypOBHE.

N3yuenue kypca GU3uKU yriryOJEHHOIO ypOBHS MO3BOJIAET PEAIM30BaTh 334auu MPO(eCcCUOHATLHONW OpUEHTALlNH, HAlIPaBJIEHO HA CO3/jaHne
yCJIOBI/Iﬁ IJI1 OPOABIICHUSA CBOUX HMHTCIJICKTYAJIbHBIX W TBOPUYCCKHX CIIOCOOHOCTEN KaXXbIM 06yanOHII/IMC$I, KOTOPELIC HCO6XOI{I/IMI)I JIIs
IPOJOJDKEHUs O0pa3oBaHMsl B OpraHM3alMAX HPOQPEeCcCHOHATIBHOrO 00pa30BaHUS IO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U HHKEHEPHBIM
CHEIUAIBHOCTSIM.

B nporpamme no ¢usmke onpenesnstorcs MIaHUpyeMble pe3yibTaThl OCBOCHUS Kypca (PU3MKM Ha ypOBHE CpeJHEro o0Iero oopa3oBaHUs:
JTUYHOCTHBIE, METANIPEIMETHBIC, TTPEAMETHBIC (Ha yriayOnéHHOM ypoBHE). HayuHO-MeTO10I0TnYeCcKOi OCHOBOM /JIsl pa3padO0TKu TpeOOBaHUI K
JMYHOCTHBIM, METANPEJAMETHBIM U IIPEIMETHBIM pe3yJIbTaTaM 00y4aroluXcs, OCBOMBILUX IPOrpaMMy 110 (pU3UKE Ha YPOBHE CPEAHEr0 00ILero
o0Opa3oBaHus Ha yriayOlIEHHOM YPOBHE, SIBISETCS CHCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMbIE Pe3yNbTaThl OCBOCHUSI Kypca (PU3UKU Ha YrilyOJEHHOM YpOBHE, B TOM YMCJIE MPEAMETHbIE pe3yiIbTaThl 110 roJaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKkay mo rogaM o0ydeHus.

[Iporpamma 1mo ¢gusnke UMEET TPUMEPHBIA XapaKTep U MOKET ObITh MCIOJb30BaHa YUUTENSIMU (U3UKU JJI COCTABIICHUSI CBOMX pabOUMX
IIPOrPaMM.

HporpaMMa 10 (1)I/I3I/IKC HC CKOBBIBACT TBOPUYCCKYIO HHUIHUATHUBY y‘IHTCJ’IGﬁ U NpeaoCTaBIACT BO3MOXHOCTHU JIA pC€ain3allhui pPa3JIMYHBbIX
METOAMYECKHX TMOAXO0J0B K IPEernojaBaHuI0 (pU3MKK Ha yriyOJEHHOM YpOBHE NpPH YCIOBUU COXPAaHEHUS 00s3aTeNbHOM YacTH COep KaHus
Kypca.

dusmka Kak Hayka 0 HanboJsee oOLIMX 3aKOHaX MPUPOJIb, BBICTYIAs B KAUeCTBE y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKIIa]
B CUCTEMY 3HaHUM 00 okpy:xaromieM mupe. LIIkoapHbIi Kypc GU3MKN — CHCTEMOOOPa3yIOLUi Il €CTECTBEHHO-HAYYHbBIX Y4€OHBIX TPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE IPOLIECCOB M SIBICHHUM, M3yyaeMbIX XUMHEH, Ouosorued, ¢usmueckoil reorpadueit u
acTpoHoMuel. Mcnonp30BaHue M aKTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHUI OINpeienio XapakTep U OypHOE pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B c(epe PHEPreTHKH, TPAHCIIOPTa, OCBOCHHUSI KOCMOCA, MOJyYEHHs] HOBBIX MaTepUANIOB C 3aJaHHBIMH CBoiicTBamu. M3ydeHue
(GU3MKM BHOCUT OCHOBHOW BKJIaJ] B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydaroumierocsi, B (popMuUpoBaHUE YMEHUU
IPUMEHATHh HAyYHBIH METOJI TO3HAHUS MPH BBHIIOJTHEHUN UMHU YYEOHBIX MCCIIEOBAHUH.

B ocHOBY Kypca ¢pu3uKH Ha YpOBHE CpeIHEro 001Iero oopa3oBaHus MOJIOKEH P UeH, KOTOphle MOKHO pacCMaTpUBaTh KaK IMPUHLHUIIBI €T0
MIOCTPOEHUH.
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Hoea yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SBISETCS JOIMYECKH 3aBEPIIEHHBIM, OH COJCPKHUT MaTepHall U3 BCEX pas3/iesoB (PU3UKH,
BKJIIOYAET KaK BONPOCHI KJIACCUYECKOH, TaK U COBPEMEHHON (PU3UKH.

Hoes zenepanuzayuu. B cOOTBEeTCTBUY C HEW MaTepHal Kypca (pu3nku 00beAMHEH BOKPYT GU3NYECKUX Teopuil. Benymmm B Kypce sBisieTcs
(GopMHpOBaHUE NPEACTABIEHUN O CTPYKTYPHBIX YPOBHIX MaTepHUH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npeArnoyiaraeT UCIOIb30BaHUE T'yMaHUTAPHOTO MOTEHIMaNa (U3NYECKOH HAayKH, OCMBICICHUE
CBSI3U Pa3BUTUS GU3UKHU C pa3BUTHEM OOIECTBA, & TAKXKE C MUPOBO33PEHUECKMMHU, HPABCTBEHHBIMH U 3KOJIOIMUYECKUMHU ITPOOIEMaMU.

Hoesn npuxnaounou nanpagnennocmu. Kypc Gpusuku yrimy0iaEHHOTO YpOBHS MPEAINOaracT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX H
TEXHOJIOTUYECKUX TNPWIOKEHUH H3y4eHHbIX Teopuil M 3akoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOLIMX MpPEICTaBICHUN U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3xonocuzayuu peanuszyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEp)KaHUS, IOCBSIIEHHBIX HSKOJOTHYECKUM IpolieMam
COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM TEXHHKH W TEXHOJOTHHA, a TakkKe OOCYXKIeHHS MpodieM palroHaIbHOTO
HIPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

OcBoeHue copep kaHust MPOrpamMMbl IO (pU3HKE TOIHKHO OBITH TOCTPOSHO HAa MPHHIHUIIAX CUCTEMHO-IESITEIbHOCTHOTO oaxoaa. st ¢pusnuku
peanu3anys 3TUX NPUHLUIOB Oa3upyeTcs Ha HCHOJIb30BAHUU CAMOCTOSATENIBHOIO 3KCIEPUMEHTa KakK IMOCTOSIHHO AEHUCTBYIOLIEro (axkTopa
ydeOHoro mpouecca. Jlnst yriayOGn€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIBHOIO YYCHHYECKOTO SKCIEPHUMEHTa, BKIIHOYAIOIIETO
(bpoHTaIbHBIC YUEHUUECKUE ONBITH IPU U3YYEHUH HOBOI'O MaTepHaia, JadopaTopHble paboThl U paboThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa criocoba peanu3anuu (U3NYECKOTO MPaKTHKyMa. B mepBoM cirydae mpakTukyMm mpoBoautcs aubo B konie 10 u 11 kmaccos, mmbo mocie
HEPBOT0 U BTOPOTO MOJYrOJMi B Ka)KJOM M3 3THUX KilaccoB. BTopoii cmocob — 310 uHTerpanus paboT npakTHKyMa B CUCTEMY JIaOOpPaTOPHBIX
paboT, KOTOphIe MPOBOAATCS B Ipoliecce M3ydeHus: paszaena (temsr). [Ipu 3Tom mon paboTamMu MpakTHKyMa NMOHUMAETCsS CaMOCTOSTEIBHOE
UCCIIeIOBaHKHEe, KOTOPOE MPOBOJIUTCS 110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BUa O€3 MOIIaroBoi HHCTPYKIIHH.

B mporpamme mo ¢usnke cucteMa y4eHHYECKOTO SKCIEPUMEHTa, JTa0OpaTOPHBIX pabOT M MPAaKTHKyMa NpPEICTaBICHA €IUHBIM MEPEUHEM.
Bb10op TemMaTuku JUIsl 3TUX BUJIOB YYEHHUYECKHX MPAKTHUYECKUX pabOT OCYIIECTBISIETCS YUaCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCX0Is U3
O0COOEHHOCTEHl TOYPOYHOIO IJIAaHUPOBAaHUS W OCHAIEeHUs KaOuHeTa ¢usuku. [Ipm »TOM obecrieunBaeTcsi OBJAZEHHE OOYYaIOUIUMUCS
YMEHUSMH HPOBOJUTH NpPsIMbIE U KOCBEHHbIE M3MEpPEHHs, MCCIIEOBAHUS 3aBUCUMOCTEH (PM3MYECKUX BEIUYMH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonblioe BHMMaHue yneiseTcs pelIeHUI0 PacYE€THBIX M KadeCTBEHHBIX 3ajad. [Ipu sToM ans pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS
3aJ1auu C SIBHO 33JJaHHOM M HESBHO 3aJIaHHON (PU3UYECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHATh H3YYeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3jiena Kypca, Tak U MHTErpupys NMpUMEHEHHE 3HaHUM M3 pasHbIX pa3zesnoB. {1 KaueCTBEHHBIX 3a7ay NMPHOPUTETOM SBISIOTCS
3aJaHusl Ha OOBsSCHEHWe/NpeJCKa3aHue NpOoTeKaHus (U3NYECKUX SBJIEHUN M TPOLECCOB B OKpYXKamoIed >KU3HH, Tpelyromue BbIOOpa
(bu3nUecKoil MoieNu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECHedeHHI0 Yy4eOHOro Ipolecca Kypc (QHU3UMKH
yrIyOnE€HHOTO YPOBHS Ha YPOBHE CpeiHero o01iero 00pa3oBaHus I0JIKEH U3y4aThCsl B YCIOBUAX MPEIMETHOro Kabuneta. B kabunere Gpusuku
JOJKHO OBITh HeoOxoaumoe JabopaTopHoe OoOOpynOBaHUE MJIS BBIIOJHEHHUS yKa3aHHBIX B MpOrpaMMe Mo (U3MKE YYEHHUYECKUX OIbITOB,
71a00paTOPHBIX PabOT M pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPALIMOHHOE 000PYIOBaHUE.
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JemMoHCTpanoHHOE 000pynoBaHue (POPMHUPYETCS] B COOTBETCTBUU C MPUHIIMIIOM MUHUMAIIBHOM JOCTATOYHOCTH M 00€CIICYNBACT TOCTAHOBKY
MIEPEYUCIICHHBIX B MPOrpaMMe Mo (U3MUKE KIFOUYEBBIX IEMOHCTPAIMI Ul UCCIEIOBAHUS U3y4aeMbIX SBJICHUH U MPOIECCOB, SMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe 00opynOBaHUE AJIsl YUCHUYECKUX MPAKTUYECKUX padoT hopMupyeTcs B BUAEC TEMAaTUYECKUX KOMILIEKTOB U 00ECIICUNBAETCS B
pacuére OHOTO KOMIUIEKTa Ha ABYX oOyuarommxcs. TemMaTnueckue KOMILIEKTHI Jab0paTOpHOro 000pyI0BaHUs TOJDKHBI OBITh TIOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX M3MEPUTEIBbHBIX CHCTEM B BUJEC HU(PPOBBIX
nabopaTopuid.

OCHOBHBIMU LEJIAMH U3Y4YeHUs PU3UKU B 001IEM 00pa30BaHUHU SBIISIOTCS:

¢dbopMHpoBaHUE UHTEpPECA U CTPEMJICHUS O0YyJaroIIUXCs K HAYYHOMY M3YyUEHHIO MPUPOJBI, Pa3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MIPECTABICHUI O HAYYHOM METO/E IM03HaHUs U (POPMUPOBAHKE UCCIIEA0BATEIBCKOTO OTHOILIEHUS K OKPY/KAIOLIUM SIBICHUSM;

dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3y/ibTaTa U3y4eHUs OCHOB CTPOEHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

¢dopmupoBaHuEe YMEHHIA OOBSICHATD SIBJICHUS C UCIOIB30BaHUEM (H3UUECKUX 3HAHUI U HAYYHBIX JI0KA3aTEIIbCTB;

dbopMupOBaHUE IPEICTABICHUI O PO (PU3HUKH JIJIS1 Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE TIPEACTABICHUI O BO3MOXKHBIX cepax Oyaymed mpodecCHOHATbHON IESTEeIbHOCTH, CBA3aHHBIX C (DM3UKOH, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B 5TOM HaIlPaBJICHUU.

JlocTimkeHne TUX 1eseil oOecreunBaeTcsi peuIeHreM CIeYIOIUX 3a7ad B Mpoliecce U3y4eHus: Kypca (GU3MKHA Ha YPOBHE CpPEeIHETO OOIIero
0o0pa3zoBaHusI:

IpUOOpETEHNE CUCTEMBI 3HAHUN 00 00ImMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U SJIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUHM MPUMEHSITh TEOPETUYECKUE 3HAHUS i1 OOBSCHEHUS (QU3NYECKUX SBJIEHUH B NPUPOAE W S HPUHATUA
IIPAKTUYECKHUX PELICHUN B TOBCEAHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pPELIEHUS Pa3IMYHbIX 33734 C SIBHO 33JaHHOM (PU3MYECKOW MOJIENblo, 3aJad, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3zianue (pu3nyeckon MoJeH, aeKBaTHOM yCIOBHSM 33aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOT'0 XapaKkTepa;

NOHMMAaHWE (PU3NYECKMX OCHOB M TPUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB M TEXHOJOTMYECKHX IIPOLIECCOB, MX BIIMSHUSA Ha
OKPYXKAIOIILYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHMSI W TMPOBENEHUS (PU3NYECKUX OIKCHEPUMEHTOB, aHAJlIW3a W HHTEPHpETalH
UH(pOpMaLINH, ONPEAETICHHUS JOCTOBEPHOCTH MOIYYEHHOTO Pe3ysbTara;

CO3/1aHM€ YCIIOBHH JUIsl pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM 1€ATEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON JesITeNbHOCTH, CBI3aHHOM C (DU3HUKOM.

B cootBerctBum ¢ tpeboBanmsimu GI'OC COO yriyOn€HHBIM ypOBEHb H3Y4YeHHsS y4deOHOro mpeamera «Du3nka» Ha YPOBHE CPEIHETO
o0riero oopa3oBaHus BEIOMpaeTcs: 00y4yaroUMUCS, TNIAHUPYIOIUMH POJIOJDKEHHE 00pa30BaHMs MO CHEIHMAIBHOCTIM (PU3UKO-TEXHUYECKOTO
npous.
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Ha uzyuenne ¢usuku (yriayOnéHHBIN ypoBeHb) Ha ypOBHE cpeaHero obmiero odopasosanus oroautcs 340 vacos: B 10 kitacce — 170 vacos (5
4yacoB B Hezenm0), B 11 kimacce — 170 gacoB (5 4acoB B HEIEIIO).

[Ipennaraemslii B mporpaMMe 1o (U3MKe MepeyeHb JTadOPaTOPHBIX U MPAKTUYECKUX paldoT SIBISAETCS PEKOMEH/IOBAHHBIM, YUHUTENb JIETaeT
BbIOOp NMpOBEACHUS 1a00PATOPHBIX PAOOT U ONBITOB C YUETOM MHIAMBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXxcs.

COJAEPKAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. Hayunblii MeTO O3HAHMS NPUPOABI.

®dusnka — pyHaaMeHTalbHas Hayka o npupojie. Hayunsiit MeTo NO3HAHUS M METO/Ibl UCCIIeI0BaHUsl (PU3NYECKUX SIBICHUI.

DKCIIepUMEHT U TEOpHs B TpOIIecce Mo3HaHMs Mpuposl. HabumoieHre u SKCrepuMeHT B (pusnke.

Crioco6b1 u3MepeHus (PU3NYECKUX BETUYMH (aHAIOTOBbIE U IU(POBBIE U3MEPUTENbHbIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIEC CUCTEMBI).

[TorpemnocTu nu3MepeHuit pu3nuecKux BeIU4YrH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (GpU3NYECKUX SBICHUH U pOLeccoB (MaTepHaibHasi TOUKa, a0COIOTHO TBEPAOE TEJI0, HlealIbHAS JKUAKOCTh, HJeaIbHbIH ras,
TOYeUHbIN 3apsn). I'nunoresa. @uznueckuii 3aKOH, TPaHUILIbl €r0 IPUMEHUMOCTU. DU3nUecKasi TEOpHUsL.

Ponp 1 MecTO Gpu3uKu B GOPMUPOBAHUN COBPEMEHHON Hay4yHOW KapTUHBI MUPA, B IPAKTUYECKON JEATEIILHOCTH JIFOJCH.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

W3mepeHue cuiibl TOKA M HAIPSYKEHUS B LIS NOCTOSHHOTO TOKA MPU MOMOILY aHAJIOTOBBIX M HUGPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ M poBoii 1aboparopueit mo pusuke. [Ipumeps! n3meperns GU3NIECKUX BEINYUH MPU TIOMOITH KOMIBIOTEPHBIX JAaTYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrnxkeHre. OTHOCUTEIBHOCTh MEXAaHNYECKOTO IBHKEHUS. CHcTeMa OTCUETa.

[Tpsimast u oOpaTHas 3a1a4M MEXAaHUKH.

Panuyc-BekTop MaTepUanbHON TOUKH, €0 IPOEKLUN Ha OCU CUCTEMBI KOOpAnHAT. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUaIbHOW TOYKH, MX MPOEKIUH HA OCU CHUCTEMBI
koopauHat. CliokeHue NepeMEILIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U TyTH MaTepruaIbHOW TOUKU
OT BPEMEHH U UX I'paduKu.

CBobosiHOE majeHue. YckopeHue cBOOOAHOro najeHus. /[BuxeHue tena, OpOLIEHHOro MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOP/AMHAT,
CKOpPOCTH M YCKOPEHHUS MaTepHaIbHON TOUKH OT BPEMEHU M UX IrpaduKu.

KpuBonuHeliHoe nBuXeHUE. [[BH)KEHHE MATepHaJbHOM TOYKHM II0 OKPYKHOCTH. YTJOBas M JIMHEWHass ckopocTk. Ilepmon m wacrora
oOpamienus. LleHTpocTpemuTenbHOe (HOpMabHOE), KacaTelbHOE (TaHT€HIIMAIBHOE) U MTOJTHOE YCKOpEeHHE MaTepHallbHOW TOUKH.

TexHuueckue ycTpoWcTBa M TEXHOJOTHYECKHE IPOLECCH: CIHUIOMETP, JABM)KEHUE CHapsIOB, LENHbIE, HIeCTepEHuYaThle W pPEMEHHBIE
nepeaayn, CKOPOCTHBIE TN THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHKEHUS.
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Crioco0bI HccieJOBaHuUS IBUKCHHA.

NnnrocTpanus npeneapHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOoIIeHHOr0 O] YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HarmpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTU B PEIYKTOPE.

CpaBHeHHE MyTel, TPACKTOPHI, CKOPOCTEN ABMKEHHS OJTHOTO U TOTO K€ TeJla B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHune ycKopeHus IpH NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepeHne yCKopeHus CBOOOIHOTO MajcHus (PEKOMEHIOBAaHO UCIIOIB30BaHUE IIU(PPOBOI TabopaTopun).

W3ydeHue IBWKEHHUS Tena, OPONIEHHOrO TOpU30HTaNbHO. [IpoBepka rumore3sl O MNPSIMON MPOMOPLUOHAIBLHONW 3aBUCHMOCTH MEXKIY
JTAIbHOCTBIO NOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpHo/a 00pallleHrss KOHUYECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3axkoH HprotoHa. MHepumaneHbie cucteMbl orcuéra. [IpuHuun otHocutensHOCTH [amwied. HenmHepuuanbHble CHCTEMBI OTCUETA
(onpeneneHue, NpUMeEpHI).

Macca tena. Cuia. [lpuHnun cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 1711 MarepuaibHON TOUKH.

Tpernii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PABUTALIMOHHON 1 MHEPTHON MacCCBl.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHUS! CBOOOJIHOTO MaJIeHUs! OT BBICOTHI HaJ MOBEPXHOCTHIO IJIAHETHI M OT reorpa@uueckoil IMHUPOTHI.
JIBmxkeHne HeOEeCHBIX Tel U UX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs! CKOJbXEHUs U cuiia TpeHus nokost. Koaddurment tpenus. Cuiia cOnpoTUBICHUS NPH IBUKEHUU
TeNa B XKUAKOCTU WM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuuyeckue ycTpoiCcTBa U TEXHOJIOTUYECKHE MPOLIECCHI: MOAMNITHUKY, ABH)KEHNE UCKYCCTBEHHBIX CITYTHHUKOB.

Hemoncmpayuu.

Habmntoienue 1BHKEHUs Tell B MHEPLUATIbHBIX U HEMHEPIHAIBHBIX CUCTEMaxX OTCYETA.

ITpyHIMII OTHOCUTEIIBHOCTH.
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Kauenue n1Byx HUIMHAPOB UIIM IIAPOB Pa3HOM MACChI C OIMHAKOBBIM YCKOPEHHUEM OTHOCUTEIbHO HEMHEPIIUAIILHON CUCTEMBbI OTCUETA.

CpaBHEeHHE PAaBHOJEHCTBYIOLIECH MPUIOKEHHBIX K TEIy CUJI C MPOU3BEACHUEM MACChl Tejla HA €ro YCKOPEHHE B MHEPIHUAIbHOU CHCTEME
OTCU€Ta.

PaBeHCTBO cHJl, BOBHMKAIOIIKX B PE3YJIbTaTe€ B3aUMOACHCTBUS TE.

N3mepeHne macce 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUN.

LlenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

H3mepenune paBHOJCHCTBYIOIIECH CHJI TPH IBMYKEHUH OpyCKa 110 HAKIIOHHOM TIOCKOCTH.

[TpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIYKEHUS OpycKa 110 HAKJIOHHOH IIOCKOCTH Ha 33/1aHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3MHOBOM 00paslie, OT ux JedopMalnu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3 JIETKHil OJI0K.

N3mepenne ko3 dummenTa TpeHus 1o BEITMIHHE YTII0BOr0 KO3 duimeHTa 3aBUCUMOCcTd Frp(N).

HccnenoBanue qBrKeHUs OpycKa M0 HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 (PUITUEHTOM TPEHUSL.

W3ydeHue ABMKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHO TBEpoe Teno. IlocTynmarenbHoe M BpalaTelbHOE JABM)KEHHE TBEPAOrO Teiaa. MOMEHT CHJIbl OTHOCHUTENIBHO OCH BpallleHUS.
[1nedo cunbl. CrioxkeHUe Cuil, MPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOHUMBOE, Oe3pa3TuYHOE PAaBHOBECHE.

TexHUYecKue yCTpONHCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: KPOHIITEWH, CTPOUTENbHBIN KpaH, peléTyaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomet, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

KoHcTpynpoBaHre KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3y4eHne ycToM4nBOCTH TBEPAOTO TEA, UMEIOLIETO IUIOIIAAb OTIOPHI.

Tema 4. 3akonwl coxpanenus 6 MmexaHuke.

NMnynbsc MatepuanbHOM TOUKHM, CUCTEMBbl MaTepUalibHBIX ToueK. LIeHTp Macc cucTemMbl MaTepHalIbHBIX TOUYEK. TeopemMa 0 JBUKEHUU LIEHTpa
Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa Tea.
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3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOC NBMIKEHHE.

MomMeHT uMItysbca MaTepuanbHoi ToUKU. [IpencraBieHne 0 COXpaHEHUM MOMEHTA UMITYJIbCA B LIEHTPAJIbHbBIX MOJISIX.

PaGoTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM niepeMenieHud. [ padudeckoe npeacTaBiecHue pabOThI CHJIIBI.

MOIIIHOCTE CUJIBL.

Kunerndeckast sHEprus MaTepuaabHON TOUKH. Teopema 00 N3MEHEHUH KHHETUYECKON YHEPTUH MaTepUATbHON TOYKH.

[ToreHnManpHBIe W HEMOTCHIUANbHBIE cHUibl. lloTeHImanbHas >Heprus. [loTeHnManbpHass SHEPrUst ynpyro nehopMHpPOBAHHOW MPYKUHBI.
[ToreHumanbHas 3HEPrus Tejia B OHOPOJHOM TI'paBUTALMOHHOM moJie. [loTeHimanpHas 3Heprus Tejia B TPaBUTAlMOHHOM I10JI€ OJHOPOIHOIO
mapa (BHyTpH U BHE 11apa). Bropast kocmudeckas CKopocTb. TpeTbst KocMUUecKasi CKOPOCTb.

CBs13b pabOTHI HETTOTEHITMATBHBIX CHJI C ©3MEHEHHEM MEXaHWYECKON PHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHUYCCKON YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBuenue bepHymu 11 uaeanbHON KUAKOCTH KaK CJIECTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTUU.

TexHu4ecKknue yCTpoNCTBA U TEXHOJIOTUYECKUE MPOIIECCHI: JBMKCHHE PAKET, BOAOMET, KOMEP, MPYKUHHBINA MUCTOJIET, TUPOCKOM, (PUTYPHOE
KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE ABMKCHUE.

N3MepeHne MOIHOCTH CHUJIBI.

N3meHenune sHepruu Tesa npu COBEPIICHUH padOThI.

B3anmuble npeBpalieHusi KHHETUYECKOW U MOTEHUMAJIBHOW SHEPTUN IIPU IEUCTBUU HA TEJIO CUJIBI TSKECTHU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU IPU CBOOOHOM I1aJICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

N3MmepeHne nmitynbca Tea o TOpMO3HOMY Iy TH.

H3mepeHune CUibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHHS UMITYJIbCA TeJa C UMITYJIbCOM CHITBIL.

HccnenoBanue coxpaHeHus UMITYJIbCa IPU YIPYTOM B3aWMOJIEMCTBUM.

W3mepenre KNHETUYECKOM YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHUE H3MEHEHHS MOTEHIINAIBHOM SHEPTUHU TPY>KUHBI C pabOTON CHITBI TPEHUSI.

Onpenenenne padOTHI CHIIBI TPSHUS TIPH IBIXKCHUH TEJIa TI0 HAKJIOHHOM TIOCKOCTH.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOJAUHAMHUKA.

Tema 1. Ochosvt MONEKYNAPHO-KUHEMUYECKOU MEOPU.

OcHOBHBIE TIONIOKEHUS MOJIEKYJsipHO-KuHeTH4Yeckor Teopun (MKT), ux ombiTHOe obocHoBanme. uddys3us. BpoyHOBCkoe IBHKEHUE.
Xapaktep IBWKEHUS M B3aUMOJICHCTBHSI YaCTHUIl BemiecTBa. MoOJenu CTpOEHHUs Ta3oB, KUIKOCTEH W TBEPIBIX TNl U OOBICHEHHE CBOWMCTB
BEILECTBA Ha OCHOBE 3TUX Mojenei. Macca u pazMepsl Mosekyn (atomoB). Konmnuectso BemiectBa. [locTostHHas ABoraapo.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 186 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 8 u3 67. Ctpannua cosgana: 17.09.2024 15:47 =¥ TATAPCTAH



TemoBoe paBHOBecue. Temnepatypa u ciocoOsl e€ uzmepenus. lllkama temneparyp Llenbcus.

Mopaenp uieanbHOro raza B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM: YaCTHUIbl ra3a JABUXKYTCA XaOTUYECKH U HE B3aMMOJEHCTBYIOT JIPYT C
JIPYrOM.

["a3oBbic 3akoHBI. YpaBHeHue MenpaeneeBa—Knaneiipona. AGcomoTHas Temreparypa (mkanta temrepatyp Kenbuna). 3akon JlampToHa.
N3omporieccsl B UACAITBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BemlecTBa. |'paduueckoe mpeacraBieHne U30MPOLECCOB: U30TepMa, U30X0pa,
n3o0apa.

CBs13b MEXy JaBJICHUEM U CPEIHEN KNHETUYECKON dHEpruel MoCcTynaTejbHOro TEMIOBOrO ABM)KEHUS MOJIEKYJ UAEAIBHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETHYECKON TEOPHH UCAIbHOTO Ta3a).

CBs3b a0COJIOTHOW TEMIIEPATyphl TEPMOJWHAMUYECCKOM CHUCTEMBI CO CpPEAHEH KWUHETHYECKOH JHEPrHei MOCTYNATeIbHOTO TETIOBOTO
JBUKEHHUSI €€ YaCTHLL.

TexHUYECKHE YCTPOUCTBA M TEXHOJIOTHIECKUE TPOLIECCHI: TEPMOMETP, OapOMeTp, MOTyYeHHEe HAaHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu TBUKEHHSI YaCTHUIl BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Buneopoinuk ¢ 3anucbio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Huddysus xunkocreit.

Mogens onbita LlTepHa.

[IpuTsixenue MoJeKy.

Mopnenu KpUCTaJUIMYECKUX PEHIETOK.

HaGnronenue u uccnegoBaHie H30MpoOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomet, npakmuxym.

HccnenoBanue mpoiiecca yCTaHOBIICHUS TEIUIOBOTO PABHOBECHS MPH TETNIOOOMEHE MEXKAY Topsiueld U XOIOAHON BOIOM.

N3yuenune n30TepMudecKoro mpoiiecca (PeKOMEHI0BaHO UCTIOIb30BaHue UG POBOI TabopaTOpun).

N3y4eHne n30XO0pHOro Impolecca.

N3ydenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmoaunamuueckas (T/]) cucrema. 3aganre BHEIIHUX YCIOBUN I TEPMOAMHAMHUYECKON cUCTEeMbl. BHElIHNE U BHYTPEHHUE MMapaMeTphI.
[TapameTpsl TEPMOIMHAMUYECKON CHCTEMBI KaK CPEHNE 3HAYCHUST BETMYNH, OMMUCHIBAIONIINX €€ COCTOSTHIE Ha MUKPOCKOTTMYECKOM YPOBHE.

Hymnesoe nauano repmoanHamMuku. CaMONpPOU3BOJIbHAS peJaKkcalns TePMOANHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopenp uieanpHOro ra3a B TEpMOJMHAMHUKE — CHCTEMa YpaBHEHHI: ypaBHeHHe MenpaeneeBa—KnaneilpoHa u BeIpakeHue JUIsl BHYTPEHHEN
SHEPruu. YCJIOBUS NPUMEHUMOCTH 3TOM MOJENW: HU3Kas KOHIIEHTPAlLlMs YacTHUIl, BBICOKHE TemIepaTrypbl. BelpakeHue ajii BHYTpEeHHEH
SHEPrUM OJHOATOMHOI'O H/I€aJIbHOTO ra3a.

KBazucrarnueckue 1 HECTaTUHUECKUE TIPOLIECCHI.
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OnemenTapHas paboTa B TepMoIuHaMuKe. Beraucnenue padoTsl 1o rpaduky mnpouecca Ha pV-auarpaMmme.

Temonepenaya kKak crnoco0 M3MEHEHUS BHYTPEHHEW SHEPruM TEePMOJMHAMHUYECKOW CHCTeMbl Oe3 coBepiuieHusi paborbl. KonBekius,
TEIJIONPOBOIHOCTb, U3JTYUCHHE.

KomnuectBo Temnorsl. TermmoéMKOCTh Tena. YaenbHas M MOJIIpHas TEIJIOEMKOCTH BelIEeCTBa. YpaBHeHHE Maliepa. YenbHas TerioTa
CropaHusi TOTUIMBa. Pacuér KonmuecTBa TeIUIOTH Mpu Teruionepenade. [lonsarue o6 aamabaTHOM Tporecce.

[lepBbiii 3aK0H TepMoAMHAMHUKHU. BHyTpeHHsisi sHeprusa. KonumyecTBo TersaoTel U paboTa Kak Mepbl M3MEHEHUS BHYTPEHHEW 3HEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHMKU JJIsI PAaBHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI
MPOXOIUT CIMHCTBEHHAS afuadara. AOCONIOTHAS TeMIIepaTypa.

Bropoit 3akoH TepMOAMHAMUKH [Jii HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXHO IMepenaTh TEIUIOTY OT Oojiee XOJOJHOro Tena K Oorsee
HarpeToMy 0Oe3 komneHcanuu (Knaysuyc). HeobparumMocTs npupoHbIX POLIECCOB.

[Tpunnune! aeiicTBus TeraoBbix MammuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTMYECKHUE aCIIEKThI MCII0JIb30BAaHUs TEIJIOBBIX ABUTaTeNIel. TennoBoe 3arps3HeHNe OKpYKarolen Cpeibl.

TexHUYECKHEe YCTPOMCTBA U TEXHOJIOTHIECKHE TIPOIECCHI: XOJIOAMILHUK, KOHIUITMOHED, U3EIbHBIN U KapOOpaTOPHBINA JIBUTATEIIN, TAPOBAs
TypOMHa, MOJTYYCHHE CBEPXHHU3KUX TeMIepaTyp, YTHIH3AIUsl «TEIJIOBBIX» OTXOJOB C HCIIOJIb30BAaHHEM TEIUIOBOTO HAcOCa, YTUIM3alus
OMOOPraHMYECKOTO TOILTMBA ISl BEIPAOOTKU «TETUIOBOM» M SJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenune TemmepaTypsl pu auadaTHIeCKOM PaCIIupEHUH.

BosnyuHoe oruuso.

CpaBHEeHHE yJIETbHBIX TEMJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTHOrO Mpoiiecca.

KoMnbroTepHble MOJENH TETUIOBBIX JBUraTENEH.

Yuenuueckuit sxkcnepumenm, nabopamopusie padGomot, nPAKMUKyM.

N3mepenne yaenpHON TeIIOEMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBSI3M YJHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPHI KUTICHUS KUKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooGpa3oBanue u kKoHAeHcalus. Vcapenue u kumneHue. Y IeiapHas TerioTa mapooopa3oBaHus.

Haceiennsie 1 HeHachlllleHHbIe Tapbl. KauecTBeHHas 3aBUCHMMOCTH IJIOTHOCTHM W JIABJICHMS HACBIIIEHHOTO Mapa OT TEeMMeparypbl, UX
HE3aBUCHUMOCTH OT 00BhEMA HACHIIIIEHHOTO Tlapa. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT JABJICHUS B )KUJIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAXKHOCTb.
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Teépnoe Teno. Kpucrammmyeckue u amopgHbie Tena. AHU30TPONHS CBOMCTB KpUCTAILIOB. [1naBienue u Kpuctaumsanus. Y IesbHas TeIioTa

miaBiaeHus1. Cyonumanus.

Hedopmarun BEpaOrO Tena. Pactskenue u cxarue. Casur. Monyns FOnra. [Ipenen ynpyrux aedopmariuii.

TemioBoe pacuIMpeHue >KUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacUIMpeHue. AHTMapMOHHM3M TEIUIOBBIX KOJIeOaHUN YacTHIL

BElIECTBA KaK IPUYMHA TEIJIOBOI'O PACIIMPEHHUS Te (HA KAYECTBEHHOM YPOBHE).

[Ipeobpa3oBanue sHEPrur B (Ha30BbIX MEPEXoiax.
YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTtHOe HaTskeHue. Koadduiuent mnoBepxHOCTHOrO HaTsbkeHus. KanuuisapHble siBneHus. JlaBiaeHue 1oj HCKPUBIEHHOM

MOBEPXHOCTHIO xKuaKocTH. Dopmyrna Jlamnaca.

TexHuueckue YCTpOfICTBa N TCXHOJIOTHYCCKHUC ITPOUCCChI: ) KUAKNEC KPpUCTAIJIbl, COBPCMCHHBLIC MAaTCPHAJIbI.

Hemoncmpayuu.

TennoBoe pacimpeHue.

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenune. Kunenue npu noHM>XEHHOM JaBJICHUH.
V3mepeHune CHIThI TOBEPXHOCTHOTO HATSKECHUS.
OMnBITEI ¢ MBUIBHBIMU IJIEHKAMH.

CMauuBaHue.

Kamwspasie sBieHHS.

Moieni HEeHBIOTOHOBCKOM JKHIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

I/ICCJ'IGI[OBaHI/IG Harp€BaHH”A U IJIABJICHHUA KPUCTAJINIMUCCKOTO BEIICCTBA.

Buns! neopmarmii.
Hab6mronenue mamnsix gedopmarimii.

Yuenuueckuii 3kcnepumenm, nabopamophsie pabomaut, RPAKMUKYM.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.
N3mepenue yaenbHON TEIUIOTHI MII1aBICHUS JIbJA.
W3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

I/I3MepeHHe a0COJIFOTHOM BIIAXKHOCTH BO31yXa U OLICHKAa MACCHI I1apOB B IIOMCILICHUHU.

N3mepenne ko3 GuiinenTa moBepXHOCTHOTO HATSHKEHUS.
N3mepenune moayns FOnra.

WccnenoBanue 3aBUCHMOCTH JIehopMaIiii pe3nHOBOTO 00pasia OT MPHIOKEHHON K HEMY CHIIBI.

Pa3nen 4. DaekTpoanHaMuka.
Tema 1. Inexkmpuueckoe noie.
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Onextpuzauusi Tel U €€ NPOSBICHUS. OJIEKTpUYEeCKU 3apsia. JlBa BUAAa 3JIEKTPUYECKUX 3apsiioB. IIpOBOIHUKM, IUAIIEKTPUKU U
IIOJIYIPOBOJHUKH. DJIEMEHTAPHBINA MIEKTPUUECKUM 3apsA]l. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsja.

B3aumoneiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onekrpudeckoe nojie. Ero nelicTBue Ha 3J€KTPUYECKUE 3apsbl.

Hanpspxéanocts anekrpuyeckoro nois. [IpoOnslii 3apsa. JIMHUM HaPsDKEHHOCTH JIEKTPHUYECKOTo 1odst. OJHOPOAHOE AIMEKTPHUUECKOE TOJIE.

IToTeHIManpHOCTE  BJEKTpOCTaTHYECKOro 1ojisd. PasHocTe mnoreHuumanoB u  HanpspbkeHue. lloreHunumanbHass oSHeprus 3apsga B
anekTpoctatnyeckoM nosie. IloreHuman snexkrpoctatnueckoro mnojs. CBA3b HANPsHKEHHOCTH IOJS M Pa3sHOCTH MOTEHIHUAJIOB JJIs
3JIEKTPOCTATUYECKOI0 MO (KaK OJHOPOJHOI0, TaK U HEOJAHOPOHOTO).

[TpyHIMI CynIepHIO3ULIUH IIEKTPUUECKUX MOJIEH.

ITone Toueunoro 3apsina. Ilone paBHOMepHO 3apskeHHOH cdepsl. [losne paBHOMepHO 3apsbkeHHOro no o0bémy mapa. [lose paBHOMEpHO
3apsKEeHHOW OecKOHEUHOM! M1ocKocTH. KapTuHb! TMHMIA HAaNIPsHKEHHOCTH 3TUX MOJIEH M SKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMDNEKTPUKHU B 2JIEKTPOCTATUYECKOM I0JI€E. J{UdIeKTpuyecKas NpOHUIAEMOCTh BEIECTBA.

Konzaencarop. D1eKTpOEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTD INIOCKOT0 KOHIEHCATOpa.

[TapayenpHOE coeqMHEHNE KOHIeHcaTopoB. [locnenoBarenbHoe COEIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATOoPA.

JBr>KeHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHuueckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP, MIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE
AEKTPONPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apSyKEHHBIX IIaPUKOB.

DNEeKTpUUECKOe MOJe IBYX 3apsSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reneparopa (Ban ae I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTHIeCcKast 3allnTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcCaTopa OT IUIOIIAJM IUIACTHH, PACcCTOSHMS MEXIy HUMH M JIUIJIEKTPUUYECKOU
MIPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHAEHCATOPA.

3apszka ¥ pa3psiika KOHIAEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OneHka cul B3auMOJIEHCTBHS 3apsKEHHBIX TeEJl.

Habmionenue npeBpaiieHns SHEPTUu 3apsHyKeHHOTO0 KOHASHCATOPa B SHEPTUIO U3TYUYEHHUS CBETOINO/A.
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W3yueHune npoTekaHus TOKa B LETH, COJIEpKallel KOHeHCaTop.

Pacnpenenenue pa3HoCTH MOTEHLMATIOB (HAIPSDKEHUS ) IPHU MOCIIE10BAaTEIbHOM COSAMHEHUH KOHIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpudecKuii mok.

Cuna toka. [TocTosHHBII TOK.

YcnoBus CyiecTBOBaHUS IMTOCTOSIHHOTO AJieKTpruueckoro Toka. Mcrounnku toka. Hanpsbxenune U u D/1C &.

3akon OMa aJ1s yyacTKa LenHu.

DIIEKTPUUYECKOE COMTPOTHUBIICHUE. 3aBUCUMOCTh COMPOTUBIIEHUS OJHOPOJHOrO MMPOBOJIHUKA OT €0 JUIMHBI U IJIOMIAU [TONEPEUYHOIO CEUCHHUS.
VY 1enbHOE CONPOTUBIIEHUE BELIECTBA.

[locnenoBarenpHOE, NapajyieIbHOE, CMEIIAHHOE COCIMHEHHE NPOBOJHUKOB. Pacy€r pa3BeTBIEHHBIX 3yekTpuueckux ueneil. I[IpaBuna
Kupxrodga.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MoIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLHOCTb, BbIIEIsIEMasi Ha PE3UCTOPE.

O/IC u BHYTpeHHee CONPOTHUBICHUE MCTOYHMKA TOKa. 3akoH Oma AJis MONHON (3aMKHYTOM) 3JEKTpUYECKOr 1enud. MOIHOCTh UCTOYHHUKA
Toka. KopoTkoe 3aMbIkaHue.

KoHnzeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHu4ecKkne yCTpouCcTBa U TEXHOIOTUYECKHUE MPOIIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUYETUMK DIICKTPUUECKONU SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa U HAMPSHKEHMSL.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA OT HANIPSHKEHUS AJI PE3UCTOPa, JIAMITbl HAKaJUBAaHUS U CBETOMOA.

3aBUCHUMOCTD COTIPOTUBIICHUS IUIUHIPUUECKUX MPOBOJIHUKOB OT JITUHBI, TJIONIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIIEHUS MTPU TOCTOSIHHOM HaIpsiKEHUU.

[Tpsimoe nzmepenue DJ]C. KopoTkoe 3amMbikaHUE TaTbBAHMYECKOTO 2JIEMEHTA U OI[EHKa BHYTPEHHETO COMTPOTUBIICHHS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY TTOJIFOCAMHU UCTOYHHMKA TOKA OT CHJIBI TOKA B IIETTH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue cCMEIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA OT HAIIPSDKCHHUS JIUTS JIaMITbl HAKaJTMBAHUS.

YBenuueHue npesena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO COMPOTUBIIEHUS] HCTOYHUKA TOKA

Uccnenosanue 3aprcumoctu DJC raibBaHUYECKOTO JIEMEHTA OT BPEMEHU MTPU KOPOTKOM 3aMbIKAHUU.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY TIOJIFOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CUJIBI TOKA.
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Tema 3. Toku ¢ paznuunwlx cpeoax.

DneKTpudecKkas MPOBOAMMOCTh PAa3JIMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOAMMOCTH TBEPABIX METAUIOB. 3aBHUCHUMOCTb COIPOTHBIICHHS
METAJIJIOB OT TeMIieparypsl. CBEpXIpPOBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U IPUMECHAS TPOBOJIMMOCTH MOIYIPOBOAHUKOB. CBoiicTBa p—h-niepexonaa. I1omynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUYECKUH TOK B 3JIEKTPOIUTAX. JINEKTPOIUTHYECKAs JUCCOLMALMsL. DIeKTpoau3. 3akoHbl Dapanes A JIEKTPOIIN3a.

DnexkTpuueckuil Tok B razax. CaMoOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3psi. Pa3inyHble TUIIBI caMOCTOATENBHOIO paspsiia. MonHus.
[Tna3ma.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE IPUMEHEHHE: Tra3opas3ps/Hble JamIlbl, JIEKTPOHHO-JIydeBas TpyOKa, IOJIyIPOBOJHHUKOBBIE
npuOOpBL: MO0, TPAH3UCTOP, (POTOANO, CBETOANO, IajbBaHUKA, paUHUPOBAHUE ME/U, BHIIUIABKA AIIOMUHUS, 3JIEKTPOHHAS! MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponusa apanes.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AYXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIOB U ITOJIYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hab6monenue snexrposnusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b1 u3MepeHHst (pU3MUECKUX BEIMYUH C HCIOJIb30BAHUEM AHAIOTOBBIX M HHU(POBBIX HM3MEPHUTEIbHBIX MPUOOPOB M KOMIBIOTEPHBIX
JATUYUKOBBIX cUCTEM. AOCOJIIOTHBIE U OTHOCUTENIbHBIE MTOIPEIIHOCTH U3MEPEeHNH (pru3nuecknx BennyrH. OLeHKa IPpaHull HOTPEeUIHOCTEN.

[TpoBeneHNe KOCBEHHBIX M3MEPEHUi, MCCIEN0BAaHUM 3aBUCUMOCTEH (DM3NYECKUX BEIUYMH, MPOBEpKa MPEUIOKEHHBIX runore3 (BbIOOp U3
paboT, ONMCAaHHBIX B TEMAaTUYECKUX pa3fiesiax « Y YeHUYECKUI SKCIIEPUMEHT, 1JabopaTopHbIE padOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3H.

Wzyuenue kypca ¢usuku yriayO0néHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C Y4ETOM COJEP)KATEIbHBIX MEXIPEIMETHBIX CBS3ed C
KypcaMH MaTeMaTUKH, OUOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmnvie nonamus, CéA3AHHLIE C U3YYEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIEHUE, HAYYHBIH (akT, rumotesa, Gusndeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, HKCIEPUMEHT, MOJEIMPOBAaHUE, MOJEIb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUl, U3MepUTeIbHbIe
npubopsl, nudposas nadbopaTopusl.
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Mamemamuka: penieHue cucTeMsl ypaBHeHui. JIuneitnas ¢ynkuus, mapadomna, runep6oia, ux rpadukyd U CBOHCTBA. TpUTrOHOMETpUYECKHE
(GYHKLUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPAMHAT,
CJIO’)KEHUE BEKTOPOB.

Buonozua: mexanudeckoe IBW)KEHUE B KUBOW mpupoze, Auddysus, ocMoc, TEIIOOOMEH >KMBBIX OPIaHHW3MOB, TEIUIOBOE 3arpsi3HEHHE
OKpY’KaloIIe! cpepl, yTHIN3anus OMOOPraHNnYeCKOTO TOIUIMBA JUIS BEIPAOOTKU «TEIUIOBOM M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE U
KallWJUIAPHBIC SIBJICHUS B IIPUPOJIE, DJIEKTPUUECKUE SIBICHUS B )KUBOM IIPUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJISIPHAS Macca, IOJy4eHHME HAaHOMAaTepHUaloB,
TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH M ra3oB, XUAKUE KPUCTAJUIBI, JJICKTPHUUYECKHE CBOMCTBA METAJUIOB, JJICKTPOIMTHYECKAS
JCCOLMalus, TajlbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHuE BWKCHHUH C HCIOJB30BAaHHMEM MEXAaHH3MOB, YUYET CyXOro W >KMIKOTO TPEHHS B TEXHHKE, CTATHYECKHE
KOHCTPYKLUHU (KPOHIUTEHH, peméTyaTble KOHCTPYKLMH), UCIIOIb30BaHUE 3aKOHOB COXPAaHEHHsS MEXAHUKHU B TEXHHKE (TUPOCKOIl, BOJOMET U
JpyTue), ABUTaTelb BHYTPEHHETO CrOpaHusl, MapoBasi TypOrHa, ObBITOBOI XONOAMIBHUK, KOHIUIMOHEP, TEXHOJIOTUH MTOJIyYE€HUSI COBPEMEHHBIX
MaTepHajIoB, B TOM YKCJI€ HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHHUE AJIEKTPOIPUOOPOB, ra3opa3psiAHbIe
JIAMITBI, TOJTYIIPOBOTHIUKOBBIE TPHOOPHI, TaThBAHUKA.

11 KIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Mazhnummnoe none.

B3anMoneicTBre NOCTOSHHBIX MAarHUTOB M TNPOBOAHUKOB C TOKOM. MarnutHoe mnosie. Bexkrop MarHuTHOM uHAykuuu. [IpuHnmn
CYNEPHO3UIMY MarHUTHBIX MOJIEH. JINHUM MarHUTHOW MHIYKIIMH.

MaruauTtHoe 1nosje NpoBOJHUKA C TOKOM (TIPSIMOT0 MPOBOJIHUKA, KaTyLIKHA U KpyroBoro Butka). OnsIT Opcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBiieHUE U MOJYJIb. J[BrkeHNE 3apsyKeHHOM YacTHIIbI B OJJHOPOIHOM MarHUTHOM moiie. Pabota cunel JlopeHua.

MaruutHoe nose B Beniectse. GeppoMarHeTUKH, apa- U TUaMarHeTUKH.

TexHUuyeckue yCTpoilcTBa M TEXHOJIOTMYECKHE IPOLIECCHl: MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETP,
AIIEKTPOABHUraTeNb SIkoOu, yCKOPUTEIH 3I€MEHTApHBIX YacTHULL.

Hemoncmpayuu.

KapTrna nuHMi HHAYKIIME MarHUTHOTO MOJIS TOJIOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTtuna nuHuil MarHuTHONM MHAYKUWHU MOJIS JJIMHHOTO MPSMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBI[EBOTO MMPOBOJHUKA, KATYIIKHU C TOKOM.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[enicteue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBH>KeHUs y4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN AeHCTBUS SEKTPOU3MEPUTENLHOTO TPUOOPAa MAarHUTOAIEKTPHUUECKON CHCTEMBI.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 186 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 15 n3 67. Ctpanuua cosgara: 17.09.2024 15:47 =¥ TATAPCTAH



Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, RPAKMUKYM.

HccenenoBanne MarHUTHOTO MOJISL HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccenenoBanue 1ecTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuinsl AMiepa.

N3yuenue 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU Ha OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKYu.

SIBnenue anekTpoMarHUTHOW MHAYKUMU. [loTok Bekropa mMarHuTHOM MHAYKUMU. DJC MHIYKIMHU. 3aKOH 3JEKTPOMArHUTHOM WHIYKIUH
®apanes. Buxpesoe anexrpuueckoe nose. Toku Pyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenna.

NuaykruBHOCTh. KaTylka MHAYKTUBHOCTH B LIETIM IOCTOSIHHOTO TOKA. SIBineHue camonHaykuuu. I1C caMOMHAYKIHH.

DHeprusi MarHUTHOTO TOJIs1 KaTYHIKHU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4ecknue yCTpoNCTBAa U TEXHOJIOTMYECKUE MPOLECChl: MHAYKIMOHHAS 1€4Yb, COJICHOU, 3alUTa OT JIEKTPU3ALMU TeJ MPU JBUKECHUU B
MarHuTHOM T10JIe 3eMIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON UHTYKIIUH.

Hccnenosanue 3apucumocty DJIC MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOW (MeIHOM) TpyOe.

SIBiieHNE CAMOMHIYKIIU Y.

Hccnenosanue 3aBucumocty J/1C caMOMHIYKIIMKM OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Omnpenenenne HHAYKIIMA BUXPEBOIO MarHUTHOT'O TOJISI.

HccnenoBanue siBIE€HUS CAMOMHIAYKIUU.

COopka Mozienu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nes 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebatenbnas cuctema. CBOOOIHBIE KONEOAHMUS.

["apmonnueckue kosneOanus. Kunematnyeckoe U TMHAMUYECKOE ONMUCAaHUE. DHEPreTHUeCKOoe ONMHMCAaHKE (3aKOH COXpPAaHEHHS] MEXaHWYEeCKOU
SHepruu). BeIBOI AMHAMHYECKOTO OMKUCAHUS TAPMOHUYECKUX KOJEOAHUN U3 UX SHEPreTUYECKOT0 U KHHEMATHYEeCKOTO OMMCAHUS.
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Awmrmutyaa u $aza konedanuii. CBsIi3b aMIUTHTY Bl KOJICOAHUIA UCXOTHOW BETUYHHBI C aMILTUTYJaMH KOJICOaHH €€ CKOPOCTH U YCKOPEHHUSL.

Ilepuon m uacrota koneOanuil. Ilepnon manbix cBOOOIHBIX KojeOaHM MaTeMaTH4eCKOro MasTHUKa. Ilepron cBOOOAHBIX KosieOaHUM
IPYXKUHHOI'O MasiTHUKA.

[TonsaTHe 0 3aTyxaromux Kosuebanusax. BeiHyxeHHble koneOanus. Pezonanc. PezonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHON
KpUBOU. ABTOKOJICOAHUSI.

TexHuueckue ycTpolcTBa U TEXHOJOTMYECKUE MPOLECChl: METPOHOM, Yachl, KauelH, My3bIKaJlbHbIe HHCTPYMEHTBHI, ceficMorpad.

Hemoncmpayuu.

3anuce Kojae0aTeIbHOrO ABUKEHMSL.

Habmionenne He3aBUCUMOCTH TIEpHOJIa MaJIbIX KOJIeOaHU! Tpy3a Ha HUTH OT aMIUTUTY/IBL.

HccnenoBanue 3aTyxarolux Kojae0aHuil U 3aBUCUMOCTH IIepHoJia CBOOOAHBIX KOJICOaHUH OT CONPOTUBIICHHUS.

HccnenoBanne koseOaHWi Tpy3a Ha MAaCCHBHOM IPYXXHHE C LENbI0 (DOPMUPOBAHMS IMPEICTABICHUNA 00 HIICAIbHOW MOJENH MPYXHHHOTO
MasiTHUKA.

3aKOH COXpaHEHUs YPHEPTUH MPH KOJIeOaHHUSIX TPpy3a Ha MPYKHUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuojia cBOOOHBIX KOJI€0aHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBI)KEHUS Teja B X0/€ KoyeOaHui Ha yIIpyroM MojBece.

W3ydeHre ABMKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue SHEPTUH B IPY)KUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOIeOaHuH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummnoie Ko1edanus.

Koneb6arenbublif kKoHTYp. CBOOOAHBIE AJIEKTPOMarHuTHBIE KoJjeOaHHs B HieadbHOM KojebaTenbHOM KoHType. Popmyna Tomcona. Cs3b
aMIUIMTY/IbI 3apsi/ia KOHAEHCATOpa C aMILUTUTYI0M CHUJIbI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICAIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarlue 3JIeKTPOMAarHUTHbIE KosieOaHusl. BeIHYKI€eHHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

ITlepemeHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE 3HAYEHHWE CUJIbI TOKA M HANPSOHKEHUS MPU Pa3IMYHOU
¢dbopMe 3aBUCHMOCTH NTEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconJaIbHBIN NIEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp M KaTyllka WHAYKTUBHOCTH B LENHM CHHYCOHWJAIBHOIO NEPEMEHHOIO TOKa.
Pe3onanc TokoB. Pe3oHaHC HanpsKeHUH.

WneanbHblil Tpanchopmarop. [IponsBoacTBo, nepenada u noTpedaeHue 3EeKTPUIECKON SHEPTUH.

DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJCTBE 3EKTPoIHEpruu. KynbTypa Hcronb30BaHus 3JEKTPOIHEPTHH B IOBCEAHEBHON KU3HU.

TexHnueckue ycTpoiucTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: IIEKTPUUECKNN 3BOHOK, TEHEPATOP IEPEMEHHOI0 TOKA, TMHHUHU AJIEKTponepeaay.
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Hemoncmpayuu.

CB00OOHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT HHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 37€KTPOMarHUTHOTO T€HEpaTopa.

BriHyX1eHHBIE CHHYCOHIaTbHbIE KOIEOaHMUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOI0 TOKA.

Pe3onanc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.

YCcTpoHCTBO M PUHLIMIT IEHCTBHS TpaHCchopMaTopa.

Monenb JIMHUY 3JIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKa Yepe3 MOCIEN0BAaTEIBHO COEAMHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.

HabumroieHune 351eKTpoOMarHuTHOrO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus. llonepeunsie u nmpoaosbHble BOIHBL. lleproa, ckopocTs pacpocTpaHeHUs U JUIMHA
BOJIHBI. CBOMCTBA MEXaHUUECKUX BOJIH: OTPaKEHUE, IIPEJIOMIIEHUE, HHTeppepeHus U udpakius.

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

[IIymoBoe 3arpsi3HEHHE OKPYXKAIOIIeH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3Iy4YEHMsI DJIEKTPOMarHUTHBIX BOJIH. B3anMHas opueHTanus BEKTOPOB B JIEKTPOMATrHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIIEHHUE, ONspU3alusl, MHTephepeHns U AUPpaKIusl.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIUITBI paInoOCBA3H U TeeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYXKAIOIEH CpeIbl.

TexHuuyeckue yCTpoiCTBA M NPAKTHMUECKOE MPUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTBI, pajap, pajAuONpUEMHUK, TEJIEBU30p, AHTEHHA,
tesnedon, CBU-neup, ynpTpa3BykoBas AMarHOCTHKA B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHHUE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

Habmroienue orpaskeHus: U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue nareppepeHnu 1 Iuppakiind MEXaHUYECKUX BOJIH.
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AKYCTHUYECKHUI pe30HaHC.

CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.

HaGmroienne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHMIA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHHE, Tospu3anus, 1udpakiuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIETOBOIO U3ITyUEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonuHeitHOEe pacpocTpaHEHUE CBETAa B OAHOPOAHOM cpere. JIyu cBera. ToueuHbIil ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n3o00paxkenuit B miockom 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPENOMIICHUsI CBeTa. AOCONIOTHBIN Moka3aTenpb mpenomiieHus. OTHOCUTENbHBIN MOKa3aTellb MPEeTOMIICHUSI.
[TocTOSSHCTBO 4acTOThl CBETa M COOTHOLIEHHE JUIMH BOJH IPU IMEPEXOJe MOHOXPOMAaTHYECKOI'O CBETa 4Yepe3 IpaHUIly paszena JABYX
ONTHUYECKHUX CPE/I.

Xon myueit B mpusme. ucnepeust ceera. ClioxkHBIH coctaB Oenoro cera. LlBer.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

Cobuparomue 1 paccenBaromue JUH3bL. ToHKas muH3a. QOKYCHOE PACCTOSHUE W ONTUYECKAask CHUjla TOHKOW JIMH3BL. 3aBHCUMOCTh (POKYCHOTO
paccTosHUSL TOHKOU cepruecKoil TMH3BI OT €€ TeOMETPUH U OTHOCUTEIBHOTO TTOKA3aTesl IPEIOMIICHUS.

®dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUH30M.

XoJ Jyya, MPOIIEAIEro JUH3Y MO MPOU3BOJIIBHBIM YITIOM K €€ INIaBHOW onTudeckoil ocu. IlocTpoenue n300pakeHUil TOUKHM M OTpe3Ka
psIMOM B COOMPAIOIIMX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomias cnocoOHOCTh. [71a3 Kak onTHYecKasi CUCTEMa.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. HWHTepdepenuus cBera. KorepeHTHble WUCTOYHHKH. YCIOBUS HAOMIOJACHUS MAaKCUMyMOB M MHUHHUMYMOB B
MHTEP(PEPEHIIMOHHOM KapTHHE OT ABYX KOT€PEHTHBIX HCTOUHUKOB. [IprMeps! kitaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxmus ceeta. Judpakiuonnas pemeérka. YcioBue HaOMOIESHUS TTaBHBIX MAaKCHMYMOB MPHU MaJIeHUH MOHOXPOMATHUYECKOTO CBETa Ha
T (PaKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IMPOLECCHhl: OUYKH, JIyIa, MEepPUCKOM, (oToammapar, MUKPOCKOI, MPOEKIMOHHBIN armapar,
MIPOCBETJICHUE ONTHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBaHue MpeioMIIeHUs CBETA.

HabmoeHre noiHoro BHyTpeHHEro oTpakeHus. MoJiens CBeToBoa.
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HccnenoBanue xo/1a CBETOBBIX IYYKOB UEPE3 INIOCKONAPAIIIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HabumroieHne 11BeTOB TOHKUX IJIEHOK.

Hab6nronenue nqudpakuuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaGnronenue nupakiimOHHOTO CIIEKTPA.

HabGnronenue qucnepcuu certa.

HaOnronenue nonspusanuu cBeTa.

[TpuMmeHeHre NoaIpOUI0B ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPaKmuKym.

W3mepenue nokasaress NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BElIEeCTBa (Ha MPUMEPE KUAKHX JIMH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tony4yenne n300paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaa U JIUH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOIMMYECKUX CUCTEM.

Hab6monenne nudpakuun, uaTepdEepeHINN U NOISpU3aLIHU CBETA.

N3y4eHne noasipu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3ydenne naTepdepeHIuu J1a3epHOro U3JIyUYeHUs Ha ABYX LIEISIX.

Habmtonenue nucnepcuu.

HabGmronenue u uccienoBanue 1uPpakiimoOHHOTO CIIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tonryuenue ciekTpa U3MIy4eHHUs] CBETOMO/1a TIPY MOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cIeUAJbLHOH TEOPHH OTHOCHUTEIbHOCTH.

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. [10CTyaThl crienMabHONM TEOPUH OTHOCUTEIIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHON uHTepBas. IIpeoOpasoBanus JlopeHna. YcinoBue npuyMHHOCTH. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH.
3ame]IeHre BpEMEHH U COKpaIlleHUE JJTUHBL.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacCChI ¢ PHEPTUEW U UMITYJIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHnueckue ycTpoNCTBA U TEXHOJIOTUYECKHUE NTPOLIECCHI: CITYTHUKOBBIE IPUEMHUKH, YCKOPUTEININ 3apsKEHHBIX YaCTHII.

VYyeHuueckui SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

OmnpezneneHye UMITYJIbCA U SHEPTHU PEIATUBUCTCKUX YacTull (1o GoTtorpadusiM TPEKOB 3apsKEHHBIX YaCTHI] B MATHUTHOM TI0J1€).
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Pa3zpnen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TeII0BOE M3 MydeHHE (M3TyYeHHE a0COMOTHO YEPHOTO Tela). 3aKoH cMeteHus: Buna. 'unoresa [Inanka o kBaHTax.

®DOTOHBI. DHEPTH U UMITYJIbC (HOTOHA.

®ortospdexr. Ompitet A. I'. CroneroBa. 3akoHbl ¢orodddexra. YpaBHenue OWnmreiiHa a1 Qortoddpdekra. «KpacHas rpaHHIa»
doTtorddekra.

JlaBnenue cBera (B YaCTHOCTH, JaBJICHHME CBETa Ha aOCOJIOTHO IMOTJIOMIAIONIYI0 U aOCONIIOTHO OTpakarollyto moBepxHocTh). OmbiTel I1. H.
JleOenena.

BonnoBsie cBoiictBa yactuu. Bomubel ge bpoitnsa. nuna BomHbl ne bpoinsg u pasmepsl 00jacTu JOKaTW3alMM JBHKYIICHCS YaCTHUIIBL.
KopmyckynsapHo-BonHOBOH ayanu3m. Judpakius 31eKTpOHOB Ha KpHUCTaJlIax.

Criermnduka n3mepennii B Mukpomupe. CootTHomenus HeotnpeaenénHocrei I elizendepra.

TexHUYECKHE YCTPOMCTBA M TEXHOJOTMUYECKUE MPOLIECCHI: CIEKTPOMETP, POTOdIEeMEHT, (POTOAATUYUK, TYHHEIbHBI MHUKPOCKOI, COMHEYHAS
OaTapest, CBETOIUOI.

Hemoncmpayuu.

®Doto3ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA YepE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapnast mojens atoma Pesepdopra.

[Toctynatsl bopa. U3nydyenue u nornomeHue GoToHOB MU NEpexoje aToMa ¢ 0JTHOTO YPOBHS SHEPTUU Ha JPYTOM.

Bunei ciektpoB. CriekTp ypoBHEH 3HEPIUM aToOMa BOAOPOa.

CnioHTaHHOE U BBIHY)KJEHHOE HU3lyueHue cera. Jlasep.

TexHHUUYeCKne YCTPOHCTBA U TEXHOJIOTUUYECKHE MPOLIECCHI: CIIEKTPAIbHBIN aHau3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIN KOMIIbIOTEP.

Hemoncmpayuu.

Mopenb onsiTa Pezepdopaa.

HabmtoneHne nuHeuaThIX CIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOITUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3IIY4YEHHUS.
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Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, RPAKMUKYM.

Hab6nronenue muHEHYaToro crekrpa.

HccnenoBaHue crieKTpa pa3peKeHHOI0 aTOMapHOIo BOAOPO/Ja U U3MEpEeHUE NOCTOosIHHON Pundepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas monens sinpa I'eiizen6epra—Banenko. 3apsy siipa. MaccoBoe uncio sajapa. M3oromnsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBINA U MTO3UTPOHHBIN OeTa-pacnan. ['amma-uznydeHue.

3aKOH paJuOaKTUBHOIO pacnana. PagroakTuBHble H30TONBI B IpUpoae. CBOMCTBA MOHU3UPYIOIIEr0 U3IydeHUs. BiausHue pannoakTMBHOCTH
HAa JKHUBbIE Opranu3Mbl. EcrecTBeHHBIN (hoH u3nydenus. [losumerpusi.

DHeprus CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macchl spa.

SAnepusie peakuuu. Jlerenue u cuHTe3 saep. SnepHble peakTophl. [IpoOieMbl ymnpaBiasieMOro TEPMOSACPHOTO CHUHTE3a. DKOJIOTUYECKUE
ACIEKThl Pa3BUTHUS SJEPHON SHEPTEeTUKU.

MeTtoabl peructpauuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHble B3auMoJeicTBUs. bapruonsl, Me3oHbl U jenToHbl. [lpencraBienne o CranmaptHoil Monenu. KBapk-riarooHHas MoAEb
aJIpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckne yCTpPOWCTBA W TEXHOJOTMYECKUE MPOLIECCHI: JTO3UMETp, Kamepa BuibcoHa, sAEpHBIA PEAKTOp, TEPMOSAEPHBIA pPEAKTOp,
aToMHas 6oM0a, MAarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

HccnenoBanue painoakTUBHOTO ()OHA € UCTIOIb30BAaHUEM JI03UMETPA.

N3yueHue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3nes 8. DieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Oranbl pa3BUTUS acTpOHOMHUHU. IIpUKIagHOE M MHPOBO33PEHUECKOE 3HAYEHHWE AacTPOHOMMHU. IIpMMEHMMOCTb 3aKOHOB (DU3MKM JUIs
0OBSICHEHUS IPUPOABI KOCMUYECKHX OOBEKTOB.

MeTobl acTpOHOMHUYECKUX HcciieoBaHNi. COBpeMEHHbIE ONTUYECKHE TEJIECKOIIbI, PaIUOTEeIeCKOIbl, BHEaTMOC(hEpHask aCTPOHOMHUS.

Bun 3B€3anoro Heba. Co3Be3aust, ApKkue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKECHHE.

Conneunas cucrema.

Comnre. Conaeunast akTHBHOCTh. McTounuk sHepruu ComHIla U 3BE31.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlmarpamMma «CIEKTpajbHBIA KJIACC — CBETHMMOCTBbY». 3BE3Ibl IJIABHOW IOCIIEOBATEIbHOCTH.
3aBUCHUMOCTB «Macca — CBETUMOCTBY JUIS 3BE3]T IIIaBHOM ITOCIIEI0BATEIbHOCTH. BHyTpeHHee cTpoeHne 3B€31. COBpEMEHHBIE MPEICTABICHUS O
IIPOUCXOXKACHNN U 3BotoLny CoslHIA U 3BE311. DTambl XKU3HU 3BE3 L.

Muneunsii [1yte — Hama [Manaktuka. [lonoxxenue u nuxenne Connna B [Nanaktuke. Tunsl ranaktuk. Pannoranaktuku u kBazapbl. YEépHble
JBIPBI B SIIpaX TaJIAKTHK.
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Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66:ma. Paszoeranue ranaktuk. Teopus Boibiioro B3peiBa. PennkroBoe nzmydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmionenus 3BE3aHOTO HEOa HEBOOPYNKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH AJISi ONpENeNIeHUs] MOJIOKECHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be31usi CeBepHOro MONIyIIapHs U SPKUE 3BE3BL.

Habmonenus B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEHN U 3BE3/IHBIX CKOIUICHUH.

Du3nYeCKHil NPAKTHKYM.

Crioco6b1 u3MepeHust (PU3MUECKUX BEIMYUH C HCIOIH30BAHMEM AHAJIOTOBBIX M IHU(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEpeHui pu3nueckux BenuduH. OLeHKa rpaHul] MOrPEelTHOCTEH.

[IpoBeneHNEe KOCBEHHBIX HM3MEpPEHUIl, UCCIEN0BAaHUIN 3aBUCUMOCTEN (PM3MYECKUX BEJIMYHMH, IIPOBEPKA NPEUIOKEHHBIX TUIOTE3 (BBIOOP U3
paboT, OMUCAHHBIX B TEMAaTHYECKUX pa3zeniaXx «YUYeHUYeCKUl SKCIIePUMEHT, T1a00paTopHbIe pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

O6o0meHnne W cucreMaTH3allds COJAEp)KaHUS paslenoB Kypca «MexaHuka», «MonekynspHas ¢(usuka U TepMOJUHAMHUKAY,
«QnextpoauHamukay, «Komebanuss u BomHB), «OCHOBBI CIEMUAIBHOW TEOPUU OTHOCHTENBHOCTHY», «KBaHTOBas ¢u3nka», «IJIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponb ¢u3uku 1 acCTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTUIECKON, COIMMATILHOM M 3THYECKON chepax esTEITBHOCTH YeJIOBeKa, POJIb U MECTO
GuU3MKM U aCTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTU3HUPYIOIIEH, OOBSICHUTEIHLHOU U
MPOrHOCTUYECKONW (PYHKIMH (HU3NYECKON TeopuH, poib PU3NUECKON Teopur B (POPMHUPOBAHUM MPEICTABICHUNA O GU3NYECKON KapTHHE MUPA,
MecTO (pU3MUECKOi KapTUHBI MUpPA B O0ILEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUNA O IPUPOJIE.

Me:xknpenmeTHbie CBSI3H.

N3yuenune kypca ¢uszuku yriyOiaéHHOTo ypoBHS B 11 Kiacce OCYyLIECTBISIETCS C YU4ETOM COAEPIKATENbHBIX MEXKIPEJIMETHBIX CBs3eH ¢
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE, HAyyHBIH (DaKT, rUIoTesa, Gpusnueckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, U3MEPEHUE, MOTPEIIHOCTH U3MEPEHUM, U3MEpUTEIbHbIC
npubopsl, nudposas 1adoparopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHHH. TpuroHomerpuueckue (QYHKLIMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPBI M X MPOEKIMK HAa OCH KOOPAMHAT, CJI0XKeHHe BEeKTOpoB. [Ipon3BoHbIE 371€MEHTapHBIX (QYHKINH.
[Tpu3Haky no100us TPEYroIbHUKOB, ONpeIeTeHNE TUIOIAU IUIOCKUX QUTyp U 00bEMa Tel.

Buonozua: »nextpuyeckue SBICHUS B KUBOW NpUpOJeE, KoseOaTelbHbIE JBUKEHHUS B XKUBOW MPUPOJE, IKOJOTUUYECKUE PUCKU MpU
MIPOU3BOJICTBE 3JIEKTPOIHEPTHH, HIIEKTPOMATHUTHOE 3arps3HEHHE OKpY)KAIOIIeH Cpefbl, YIbTPa3BYKOBas JAHArHOCTUKAa B MEIUIMHE,
ONTUYECKHUE SIBJICHUSI B )KUBOH NPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKON pPEIIETKH,
CIEKTPAJIbHBIN aHAIN3.
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T'eozpaghus: MarHUTHBIC TTOJTFOCA 3E€MITH, 3aJIC)KU MATHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, ceiicMorpad.

Texnonozus: NPUMEHEHHUE TIOCTOSHHBIX MArHUTOB, AJIGKTPOMArHWUTOB, OJJIEKTPOABHUraTeNlb SIKOOHM, TeHepaTtop IEepPeMEHHOr0 TOKa,
UHAYKIIMOHHAs T€Yb, JIMHUHM JJIEKTPONEepeaay, JIEKTPOJBUraTeNlb, panap, paauonpuéMHHK, TeleBU30p, aHTeHHA, Tenedon, CBY-neus,
yIBTPa3BYKOBasl JMAarHOCTHKA B TEXHUKE, NMPOCKIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJHEYHas Oarapes, CIyTHUKOBBIC MPUEMHHKH,
s/IEpHAsT SHEPTETHKA U IKOJIOTUIECKHE ACTIEKTHI €€ Pa3BUTHS.

MNVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBLLIETO
OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUs yueOHOro mpenmera «Dusmka» IOHKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HMIMEH JMYHOCTH, CUCTEMOH IIEHHOCTHBIX OPUCHTAIWI, TO3UTUBHBIX BHYTPECHHHX
Y6€X(HGHHﬁ, COOTBCTCTBYIOIIMX TpaAUIIXUOHHBIM HCHHOCTAM pOCCI/II\/JICKOFO O6HICCTBa, PACIIMPCHUC JKUZHCHHOI'O OIIbITAa U ONIbITA ACATCIBHOCTU
B IIPOIIECCE pealTn3allii OCHOBHBIX HAIIPABJICHHUI BOCITUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

rpaKIaHCKOr0 BOCIIUTAHUS:

o c(OPMHPOBAHHOCTh TPAKIAHCKOMN MO3UIMK 00YUaIOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro 00IIeCTBa;

o MPUHATHE TPATUIMOHHBIX 00IIEYETOBEYECKUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

o TOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpEcax TIpakJaHCKOro OOIIecTBa, y4acTBOBaTh B CaMOYIPaBJICHUU B
00pa30BaTesbHOIN OpraHu3aluu;

o YMEHHUE B3aMMOIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMM U Ha3HAYCHUEM;

. TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATETbHOCTH.

NATPHOTHYECKOr0 BOCTIMTAHUS:

. c(OPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

o LIEHHOCTHOE OTHOILIEHUE K rOCYAapCTBEHHBIM CHMBOJIaM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001acTU (PU3UKHU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

o c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

o CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W TNPHHAMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

o OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYUBOTO OYIYILIETO.

ICTETHYECKOT0 BOCTIMTAHMA:

o ACTETUYECKOE OTHOLLEHUE K MUPY, BKJIOUasl 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYIIEro (U3HUeCcKoil HayKe.

TPYAOBOI0 BOCIIMTAHMSA:

. MHTEpEC K Pa3lU4YHbIM cdepaM NpodecCUOHATBLHONU NEeSTETbHOCTH, B TOM YHCJE CBS3aHHBIM C (DU3MKOH W TEXHUKOH, yMeHue
COBepILIaTh OCO3HAHHBIN BBIOOP Oyayliel mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

o TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA TIPOTSHKEHUU BCEH KU3HU.

IKOJOI'M4€CKOro BOCrMMTaHus:
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o c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, OCO3HAHHE II00ATILHOTO XapaKTepa dKOJIOTHUECKUX TPOOIIeM;

o IUTAaHUPOBAHKE U OCYLIECTBICHHUE AEHCTBUI B OKPY’KaIOLIEeH cpejie Ha OCHOBE 3HAHUS LieJIel yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

o paclIpeHue ONbITa AesITeIbHOCTH HKOJOTMYECKOM HAalPaBICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 10 (U3UKE.

LHEHHOCTH HAYYHOI'0 IIO3HAHMS

o c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;

o OCO3HAaHME IICHHOCTM HAyYHOW JEATENbHOCTH, TOTOBHOCTh B IIpolecce H3y4deHHUs (U3UKUA OCYLIECTBISATh IPOEKTHYIO U

HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYAIBHO U B TPYIITIE.
METAINIPEAMETHBIE PE3YJIbTATbI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBbie jlornuecKue AeiicTBUS:
CaMOCTOSITEITLHO (POPMYITUPOBATEH U AKTyaIM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OTIPECIIATH IENIN NeATSIILHOCTH, 33]]aBaTh MapaMEeTPhl M KPUTSPUH UX TOCTHIKCHUS,
BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B pacCCMaTPUBAEMbIX (DU3HUECKUX SBICHUSX;
pa3padarbIBaTh IUIaH PEHICHUS MPOOJIEMBI ¢ YI4ETOM aHAIN3a UMEIOIINXCS MAaTEPUAITLHBIX U HEMATEPHUAIbHBIX PECYpPCOB;
BHOCHUTBH KOPPEKTUBHI B ICSITEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM, OIICHUBATh PUCKH MTOCIICACTBUHN JIEATEILHOCTH;
KOOPJMHUPOBATh U BBITOJIHATH PAa0OTY B YCIOBHSX PEAbLHOTO, BUPTYaJIbHOIO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH XXU3HECHHBIX IPOOJIEM.
Ba3oBbie ncciienoBaTeIbCKue 1eiCTBHS:

o BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MTOHATHAMHI U METO/IaMU (PU3UYECKOMN HAYKH;

o BJIaJIeTh HaBBIKAMM Y4e€OHO-HMCCIEI0BATENbCKOM M NMPOEKTHOW JESITENbHOCTH B 00JacTH (U3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B pelIeHus 3a1a4 (PU3HMUECKOro CoAepkKaHUs, IPUMEHEHHUIO Pa3IMUHBIX METO0B [TO3HAHHUS;

o BJIa/IETh BUJIAMU JEATEIBbHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIpETalnu, IpeoOpa3oBaHUIO0 U IPUMEHEHUIO B Pa3IMYHbIX
y4€OHBIX CUTYaIUsX, B TOM YHCIIE TIPU CO3JaHUM Y4€OHBIX IPOEKTOB B 00J1aCTH (PU3UKH;

o BBISBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIn3UpOBaTh 3aJady, BbIIBUraTh TMIIOTE3y €€ PELICHMs], HAXOAUTh apryMEHTHI AJIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh IIApaMETPbl U KPUTEPUH PELLICHUS;

o aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELIEHUs 3aJaud pe3yJbTaThl, KPUTHUYECKH OLEHUBAaTh MX JOCTOBEPHOCThb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

. CTaBUTH U (POPMYTUpPOBATH COOCTBEHHBIE 3a/]a4ul B 00pa30BaTeIbHOMN 1EATEIbHOCTH, B TOM YHCJIE PU U3YUYCHUH (DUBUKH;

. JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

o YMETb NMEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00JI1aCTh KUZHEACSITEIbHOCTH;

o YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o0acTel;

o BBIIBUTATh HOBBIE HJIEU, TIPeJIaraTh OPUTHHAIbHbIE MTOAXOAbl U PEIICHNUS;

o CTaBUTH MPOOJIEMBI U 33a4uH, TOMyCKAIOIINE albTepHATUBHBIEC PEILICHUSI.
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Pabora ¢ undopmanmeii:

. BJIAJIeTh HaBbIKAMU IOJy4YeHHs HHGOpManUM (QU3MUECKOr0 COAEP)KAaHUS U3 MCTOYHMKOB pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIISAT MIOMCK, aHAJIN3, CHCTEMATH3aIUI0 U MHTEPIIPETALNI0 HH(OPMAIK Pa3InYHbIX BUAOB U (POpM MpeCTaBICHHS;

. OLIEHUBATh JJOCTOBEPHOCTb MH(OPMALIHH;

. UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B PEIIEHUMM KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U

OPraHM3alMOHHBIX 33/1a4 C COONIOJCHNEM TPEeOOBAaHMN 3PrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PECypcOCOepekeHus, MPaBoOBbIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

o CO3/1aBaTh TEKCTHI (PU3NYECKOTO COAEPKAHUS B PAa3IUUHBIX (opMaTax ¢ y4ETOM Ha3HAUYEHUs MHPOPMAIMK M LEICBOH ayJUTOPHUH,
BBIOMpAst ONTUMAIBbHYIO (POPMY MPECTABICHHS U BU3YyalIU3alHH.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe yueOHbIe AeiicTBUA:

. OCYILIECTBIATH OOIICHNUE HA YPOKaX (PU3UKH M BO BHEYPOUHOU IESTEIBHOCTH;

. pacmno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

. Pa3BEPHYTO U JIOTHUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

o MTOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHINBHYyaIbHOH paboTHI;

. BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YIeHA KOJJICKTUBA;

o MPUHUMATH €I COBMECTHOM JEeSATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS MO €€ JOCTHXKEHUIO: COCTABJIATH IUIaH
JEeNCTBUH, pacipeesaTh oM ¢ yUETOM MHEHUN YH4aCTHUKOB, 00CYKJ1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

. OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJAOT0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

o IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C MO3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

o OCYILECTBIATh MO3UTUBHOE CTPATETMUECKOE IMOBEJEHHE B PAa3IMYHBIX CHUTYalUsiX, MPOSBIATH TBOPYECTBO U BOOOpa)keHHE, OBITH
WHUIUATUBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusaunus:

. CaMOCTOSITENILHO OCYIIECTBIISTH MMO3HABATEIbHYIO JEATEIbHOCTh B 00JACTU (PU3MKH M aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTh U
(bopMynHupoBaTh COOCTBEHHBIE 331a4H;

. CaMOCTOSITENIbHO COCTAaBJIATH IJIAaH PELIECHUS PacUETHBIX M KaueCTBEHHBIX 3a]a4, IJIaH BBIOJIHEHUS MPAKTHUYECKOH paboThI C YUETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHHUI;

. JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

. pacuIMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

. JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

. OLIEHUBATh IPUOOPETEHHBIN OIBIT;

. Croco0CTBOBAaTh (DOPMHUPOBAHHUIO M TPOSBICHUIO IPYIUIIMA B 00JACTH (PU3HUKHU, MOCTOSHHO TOBBIINIATh CBOW OOpa30BAaTENbHBIN H

KYJIbTYpPHBIN YPOBEHB.
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CaMOKOHTp().]'[L, IMOLMOHAJIbHBIA HHTENIEKT:

. JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETISIM;

° BJIaACTh HaBBIKaMH MMO3HaBaTCIBLHOMU pe(bneKcm/I KaK OCO3HaHHA COBCPHIACMBIX IICfICTBHfI U  MBICJIIMTCIIBHBIX IIPOHCCCOB, HX
pe3yJIbTATOB U OCHOBAHMIA;

. MCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

. YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 UX CHUKEHUIO;

. MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHAJIU3€ PE3YJIbTATOB JI€ATEIIBHOCTH;

. MPUHUMATD ce0sl, MIOHMMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

. MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHAJIU3€E PE3YIbTATOB JIEATEIIBHOCTH;

° MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpomecce mocTmKeHHs JTMYHOCTHBIX PE3YJIBTaTOB OCBOSHHS MPOTPaMMBI 1O (HU3UKE JUIsl YPOBHS CPEIHEro OO0IIero oOpa3oBaHHS y
00yYaroIuXcsi COBEPIICHCTBYETCSI SMOLIMOHATIBHBIN UHTEIIEKT, IPEnoiararomuil copMupOBaHHOCTb:

. CaMOCO3HaHUs, BKJIFOYAIOLIET0 CIIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAIIBHOE COCTOSTHUE, BUAETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOU
OIMOIMOHAIBHON c(epbl, OBITh YBEpEHHBIM B ce0e;

o CaMOPEryJIMpPOBaHUs, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHE, CIHOCOOHOCTh
a/IalITUPOBAThCS K AMOLMOHAIIbHBIM U3MEHEHUSAM U MPOSBIATH TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

o BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHMIO LEJIM U YCHEXy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE
JIECTBOBATH, UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

o HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIIMOHATIBHOE COCTOSHUE JIPYTHX, YUUTHIBATh €0 MPH OCYIIECTBICHUU OOLICHHS,
CHOCOOHOCTh K COUYBCTBHIO U COIEPEKHUBAHUIO;

o COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIIECHUS C JIPYTMMHM JIObMH, 3a00TUTHCS, IPOSBISATh UHTEPEC U

paspenatb KOH(PIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K xoH1y obydenus B 10 knacce npeMeTHbIE Pe3yIbTaThl HA YIIyOJIEHHOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTh Yy 00yJarOIUXcs
YMEHHMN:

o MOHUMATh POJb (PU3UKM B SKOHOMHYECKOH, TEXHOJIOTMYECKOM, HKOJOTHUECKOW, COIMATbHOW M ITHUECKOW cdepax AesaTenbHOCTH
4eJI0BEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOW HayyHOU KapTHHE MHUpA, 3HAUE€HUE ONHMCATEIbHOM, CUCTEeMaTU3UPYIOLIeH, 00BICHUTENbHOMN 1
MPOrHOCTUYECKOW (GYHKIMI (PU3NUEeCKON TEOpHUH — MEXaHUKH, MOJEKYJIIpHOW (U3UKH U TEPMOJWHAMUKH, POJib (DU3MUECKON Teopuu B
(dbopMHpOBaHUU MpEACTaBICHUHN O PU3NUECKON KapTHHE MHPA;

o pa3nuyarh yciIOBUS NPUMEHMMOCTH MOJeNed (pU3NUECKUX Tesl U MPOLECCOB (SIBJICHHH): MHEpIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO
TBEp/OE TENo, MaTepHalibHas TOYKA, PaBHOYCKOPEHHOE [IBUKEHUE, CBOOOJIHOE MaJeHHe, aOCOMOTHO ymnpyras naedopmanus, abCOIIOTHO
yIpyroe v abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENU ra3a, HUJIKOCTU U TBEPAOro (KPUCTAUIMYECKOT0) Tela, UAealbHbIN ra3, TOUeUHbII
3apsizi, OJHOPOAHOE IEKTPUUECKOE TOJIE;
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o pa3nuyath yciaoBus (TpaHUIBI, 00JACTH) MPUMEHMMOCTH (U3WYECKHX 3aKOHOB, TIOHUMATh BCEOOIIM XapakTep (QyHIaMEHTaJIbHBIX
3aKOHOB U OI'PAaHHMUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

o AQHAJIN3UPOBaTh M OOBSCHITH MEXAHUYECKHE IPOLIECCHl M SBJICHMSI, HCIIOJIb3YS OCHOBHBIE IIOJIOKEHUS U 3aKOHBl MEXaHUKU
(OTHOCHTETBHOCTh MEXaHUYECKOTO IBUKEHHUS, (OPMYJIbI KHHEMAaTHKH PaBHOYCKOPEHHOTO JBM)KEHUS, MpeoOpa3oBaHus [ anuiies A CKOPOCTH
U IepeMelleHus, 3aKkoHbl HbloTOHA, MPUHIMII OTHOCUTENBHOCTU ['anuies, 3aKOH BCEMHPHOTO TATOTEHMsI, 3aKOHbI COXPAaHEHUsl UMIYJbca U
MEXaHUYECKOW SHEpPruu, CBs3b PabOTHl CHIBI C M3MEHEHHEM MEXaHHYECKOW SHEprHM, YCIOBHUS PAaBHOBECHS TBEPAOTO Tejia), MPU ITOM
UCIIOJIb30BaTh MaTeMaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IMPUMEHMMOCTH (DPU3MYECKHX 3aKOHOB: IpeoOpa3oBaHuil ['anumes,
BTOPOT'O U TPETHETO 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS UMITYJIbCA U MEXAHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

o aHAJM3UPOBaTh U OOBSCHATH TEIUIOBBIE NPOLECCHl U SBIEHMS, MCIOJb3ysl OCHOBHbIE MojokeHUss MKT M 3akoHBI MoOJieKyJIsspHON
(GU3MKK ¥ TEPMOJMHAMMKH (CBSI3b JaBJICHUS UAEANBHOTO ra3a co cpellHeil KWNHETHUeCKOW SHepruei TerioBOro JBMXKEHUS U KOHLIEHTpaluen
€ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CPEJHEH KWHETUYECKOW HSHEprueil TEIIOBOro JBUKEHHUS €ro 4YacTUll, CBSA3b JaBJICHUS
U/I€aIbHOTO Ta3a C KOHLIEHTpAIMed MOJIEKY]l M ero TeMIepaTypoi, ypaBHeHHe MenaeneeBa—KnanelipoHa, nepBblii 3aKOH TEPMOANHAMUKH,
3aKOH COXPaHEHMsI PHEPruu B TEIUIOBBIX IpOLEccax), MPU 3TOM HCIIOIb30BATh MAaTEMAaTHUECKOE BBIPA)KEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS
OPUMEHUMOCTH ypaBHeHUs MenneneeBa—Kuaneiipona;

o AQHAJIM3UPOBATh M OOBSCHITH 3JEKTPUUECKUE SIBJICHUS, HMCIOJb3Ysl OCHOBHBIE IOJIOKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH
COXpaHEHHUs AJIEKTPUUECKOro 3apsiia, 3akoH KylloHa, HOTeHIUMaIbHOCTh AIEKTPOCTATUYECKOTO NOJIS, IPUHIIUIT CYNEPIIO3ULIMU 3JIEKTPUUECKUX
II0JIEH, TIPU 3TOM YKa3blBasl yCIOBMsI IPUMEHUMOCTH 3akoHa KylloHa, a Tak)ke NPaKTUYECKU BayKHbIE COOTHOILEHUS: 3aKOHbI OMa Ul y4acTKa
LENH U 711 3aMKHYTOH 3JIEKTpUYecKol 1ieny, 3akoH Jxoynsa—Jlenna, npasuna Kupxroda, 3axonst @apazaes 11 3JIE€KTPOIIN3a);

o OIUCHIBATh (PU3NYECKHE MPOLECCH! U SBICHUS, UCIIOJIb3Ys BEIMYMHBIL: NIEpeMEIleHIe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBbI
TeJ, CWJIa, MOMEHT CHJIbI, JaBJC€HHE, NOTEHIMaJbHAs DSHEPrusi, KHUHETHUYEeCKas »HHEpPrus, MeXaHudeckas OHeprus, paboTa CHIIB,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, CUJIA TSHKECTH, CHIIA YIPYTOCTH, CHJIa TPEHHS, MOLTHOCTb, YHEPTUs B3aUMOJACHCTBUSA Tena ¢ 3eMIEd BOIU3u
e€ MOBEPXHOCTH, SHEPTHs YIPYroi nedopMaluu NpyKUHBI, KOJIUYECTBO TEIUIOTHI, aOCOJIIOTHAS TeMIlepaTypa Teja, padoTa B TepMOAMHAMUKE,
BHYTPEHHSSl PHEPIUs HUAEaJIbHOTO OJIHOATOMHOrO Tras3a, padoTa HAeaJbHOro ra3a, OTHOCUTENbHas BiaxHOCTh Bo3ayxa, KII/| maeanbHoro
TEIUIOBOTO JBUTATENs; JJIEKTPUYECKOE I10JIe, HANPSIKEHHOCTb JJIEKTPUYECKOTO TMOJS, HANPSKEHHOCTH IOJIA TOYEYHOIO 3apsjaa WM
3apsHKEHHOTO 11apa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIHMAJ 3JIEKTPOCTaTUYECKOTO TMOJIsI, pa3HOCTh MOTEHIUAIOB, AJIEKTPOJIBIKYILAS CUIIA,
CHWJIa TOKa, HANpPsDKEHUE, MOIINHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHUBIEHUE YdacTKa LENUu C
N0CJIEI0BATENBHBIM U MapaJlIeIbHBIM COEAMHEHHEM PE3UCTOPOB, YHEPTUS IIEKTPUUECKOTO OISl KOHAECHCATOPA;

. OOBSICHATE OCOOCHHOCTH MNPOTEKaHUS (PU3MUYECKUX SIBICHHH: MEXaHHMYECKOE JBHKEHHME, TEIUIOBOE JIBUKEHHE YacTHI[ BEIEeCTBa,
TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JABIKEHHE, OU(PQy3usd, HUCHapeHHe, KUIMEHHE W KOHAEHCAlMs, IUIaBJICHHE W KpPUCTAJUIM3aIus,
HAIpPaBJIEHHOCTD TEIUIONEpPEauu, JIEKTPU3aLUs TeJl, SKBUIIOTEHIINAIbHOCTh TOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

. MIPOBOJIUTH MCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMUMHBI OT JIPYTrOi C MCHOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM
KOHCTPYUpPOBaTh YCTAaHOBKY, (PUKCHpPOBATh pe3yabTaThl MOJYYCHHOM 3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BUJIE TpaQHUKOB C Y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJbTaTaM MCCIIEI0BaHUS;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 186 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. 0 3IEKTPOHHbINA
CTtpanuua 28 n3 67. Ctpanuua cosgara: 17.09.2024 15:47 =¥ TATAPCTAH



o MPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEJIMYUH, TPU STOM BBIOMpATh ONTHMAJBHBI METOJ H3MEPEHHs, OICHUBATh
abCOJIFOTHBIE M OTHOCHUTEJbHBIE TOTPELIHOCTH MIPSIMBIX U KOCBEHHBIX U3MEPEHUH;

o MIPOBOJIUTH OMBITHI MO TMPOBEPKE MPEII0KEHHON TUIIOTE3bI: IUIAHUPOBATh AKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO yCTaHOBKY,
AQHAIN3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI U JIENATh BHIBOJL O CTATyCE PEII0KEHHOU MMIOTE3bI;

o coOuro1aTh IpaBuia 0€30MacHOro TpyAa NpU IMPOBEIECHUM HCCIEI0BaHUNM B paMKaxX ydyeOHOro HKCIEpUMEHTA, IPaKTUKyMa U y4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JESTEIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOHCTB U 1a00paTOpHOro 000py10BaHHUS;

o pemaTh pacuy€THBIC 3aJa4d C SBHO 3a/JlaHHOW M HEABHO 3aJaHHON (U3MYECKON MOJENbI0: Ha OCHOBAaHUHM aHAU3a YCIOBHS
000CHOBBIBaTh BBIOOp (u3Mueckol MojenH, OTBevaromeld TpeOOBaHMSAM 3alaud, MPUMEHATH (POPMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOoCTyJaThl (PU3MYECKMX TEOpUH IPH HUCIOJIb30BAaHUM MaTEeMaTHYECKHUX METOAOB pEIICHUs 3a/ad, MPOBOJAUTH Pacdy€Thl Ha OCHOBaHWUHU
UMEIOLINXCS JaHHBIX, AaHAIU3UPOBATh PE3YJIbTATH U KOPPEKTUPOBATH METO/AbI PELICHUS C YUETOM MOIYYEHHBIX PE3YIIbTATOB;

o pelaTh KaueCTBEHHbIE 331a4l, TpeOyrolue NpUMEHEeHNs 3HaHUI U3 pa3HbIX Pa3J/ieNioB Kypca (PU3MKH, a TaKKe MHTerpaluy 3HaHui u3
JpYTruX MpPEeIMETOB €CTECTBEHHO-HAYyYHOI'O LMKJIA: BBICTPAUBAaTh JOIMYECKYIO LEMOYKY PACCyXAECHUH C OMOpOi Ha M3ydyeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

o UCIOJb30BAaTh TEOPETUYECKUE 3HAHMS Ul OOBSICHEHUS OCHOBHBIX IMPUHIUIOB PAabOThl M3MEPUTENbHBIX HPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB;

o NPUBOANTH TPHUMEPHl BKIAJa POCCHUHCKUX M 3apyOSKHBIX YUEHBIX-(QH3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB
OKpY’KaIOIIEero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

o aHAJTM3UPOBATh M OICHWBATH MOCIEACTBHS OBITOBOW W TPOHM3BOJICTBEHHOHN NEATEIFHOCTH YEIOBEKAa, CBSI3aHHOH C (DU3NUECKUMHU
nporeccaMy, € MO3MLIUN JKOJIOTMYECKOM O€30IacHOCTH, NPEACTaBICHUI O DPALMOHAIBHOM IPHPOJIONOIB30BAHUM, a TaKKE pPa3yMHOM
UCTIOJIb30BaHUU JIOCTH)KEHUH HayKH U TEXHOJIOTHH JJIs JajdbHEHIIEro pa3BUTHS YeJI0BEYECKOT0 00IeCTBa;

. MPUMEHSTh Ppa3IMyHble CHocoObl paboTel ¢ HHPOpMAIMed (U3NYECKOro COJAEP’KAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUM, MPU 3TOM MCIOIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTMM JJs IOHMCKa, MepepadOoTKU U
OpeabsBlIeHUsT y4eOHOM M Hay4dHO-NONYJSpHOW HWHGOpMalMU, CTPYKTYpUPOBaHHUA W HMHTEpIpeTalud HHGOpMAIUM, NOJIYYEeHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KpUTHUECKH aHAJIU3UPOBATh MOTYYaeMYyI0 HH(OPMALIHIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS
3HaHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA MH(OpMaIIH;

° MMPOABJIATE OPraHM3allUOHHBIC U ITO3HABATCIbHBIC YMCHUA CAMOCTOATCIIBHOTO HpI/I06peT€HI/I$I HOBEIX 3HAaHUU B mponecce BBINTOJIHCHUA
MIPOEKTHBIX U yU4eOHO-UCCIIEIOBATEHCKUX PAOOT;

. paboTaTe B TrpyIlIe C HCIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIeH, IUIaHUPOBaTh pPabOTy TPYMIbI, PALMOHAIBHO PpaCIpenensTh
ACATCIIBHOCTb B HECTAHAAPTHBIX CUTYalUAX, aICKBATHO OLCHMBATL BKJIAZ KAXIOTIO M3 YYACTHHUKOB TI'PYHIIBI B PCHICHUC paCCManHBaCMOﬁ
po0JIeMBI;

o MMpOABJIATH MOTHBALIUIO K 6yny1uel71 HpO(I)GCCPIOHEUIBHOfI ACATCIIBHOCTH 110 CIICIHUAJIbHOCTAM (I)I/I3I/IKO-TCXHI/I‘-ICCKOF0 HpO(I)I/IJIH.

K xonmy obyudenus B 11 knacce npeMeTHbIE pe3yIbTaThl HA YIIyOJIEHHOM YpOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Yy 00yYarOIIUXCs
YMEHUN:
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. MOHUMATh POJIb (U3HKU B SKOHOMHUYECKOW, TEXHOJIOTHUYECKOHM, COIMAIILHON M ATHYECKOW chepax ACSITeNbHOCTH YEIIOBEKa, POJib U
MecTO (PU3MKH B COBPEMEHHON HayyHOW KapTHHE MUPA, POjb ACTPOHOMHHM B MPAKTHUECKON JEATEIIbHOCTH YeJIOBeKa U JaJlbHEHIleM HayyHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OMUCATEIBHOMN, CUCTEMAaTH3UPYIOIIEH, 00bICHUTEILHON U MPOTHOCTUYECKON (PYHKIUH (PU3UIECKON TEOpHH
— DJEKTPOAWHAMMKH, CHEIHMAIbHOH TEOPUU OTHOCUTENIBHOCTH, KBaHTOBOW (U3MKH, pOJb (U3HYECKOH Teopun B (HOPMHUPOBAHUU
npeCTaBiIeHU O (U3UYECKON KapTHHE MHpa, MEeCcTO (pU3MUECKOW KapTUHBI MHpa B OOIIEM DAy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
IIPEJICTaBICHUN O IIPUPOAE;

. pa3nuyarh YCIOBHS NPUMEHHUMOCTH MOAENeH (PM3UYECKUX Tesl U MPOLECCOB (SBJICHUMN): OJHOPOJHOE AIEKTPHUECKOE U OAHOPOIHOE
MarHUTHOE TOJsI, TAPMOHUYECKHE KOJIeOAaHUs, MAaTeMaTUYeCKH MAasTHUK, WICAbHBIA NPYKUHHBI MasTHUK, TapMOHHYECKHE BOJIHBI,
uzeanbHbIi KonebaTeabHbIi KOHTYp, TOHKAs JIMH3a, MOZIEIe aToMa, aTOMHOTO s1/Ipa U KBAHTOBOI MOJIENH CBETA;

. pasznuyaTh yCJIOBUS (TpaHUIlbI, 00JACTH) MPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIMU XapakTep (yHIaMEHTAIbHBIX
3aKOHOB ¥ OTPAaHUYEHHOCTbH UCIIOIb30BAHMS YaCTHBIX 3aKOHOB;
o aHAJIM3UPOBATH U OOBICHITH JIEKTPOMArHUTHBIE MPOIIECCHI U SBJICHHS, UCIIOIb3YsI OCHOBHBIC MOJIOKEHUS U 3aKOHBI DJIEKTPOIMHAMUKU

U CHEIHaTbHOM TEOpUU OTHOCHTENBHOCTU (3aKOH COXPAaHEHHUs OJJIEKTpUYECKOoro 3apsanga, cuina Awmmepa, cuina JlopeHna, 3akoH
AJIIEKTPOMArHUTHON MHIYKIMH, TipaBuiio Jlenna, csa3b I1C caMOMHIYKIIMU B 3JIEMEHTE JIEKTPUUYECKON IIEMU CO CKOPOCThIO U3MEHEHUS CHUJIBI
TOKa, MOCTYJaThl CHIEIHATbHON TEOPUHU OTHOCUTENLHOCTH DUHINTEIHA);

. aQHAIM3UPOBATH M OOBSICHATH KBAHTOBBIC IPOIIECCHI U SBIICHUS, HCIIOIB3Ys ITOJIOKCHHSI KBAaHTOBOW (DM3HKH (ypaBHEHUE DUHITEHHA IS
dororddekra, mepBelii M BTOPOH MOCTynarkl bopa, NPHHIUIT COOTHONICHHS HeompeneiatHHocTeil ['ei3eHOepra, 3aKOHBI COXpaHEHUS
3aps0BOrO U MacCOBOTO UMCEN U YHEPTHUH B SIICPHBIX PEaKLHUAX, 3aKOH PaJMOaKTUBHOTO pacnaia);

. OMHUCHIBaTh (PU3WYECKUE TPOLECCHl W SBJICHUS, WCIONB3YysSd BEIUYMHBL: HANMPSHKEHHOCTh AJIEKTPUUECKOTO TIOJsI, TMOTEHIIHUAI
AIIEKTPOCTATUUECKOTO MOJIsI, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABUIKYINAS CHIIA, MHIYKIIUS MAarHUTHOTO TI0JIsl, MATHUTHBIN TTOTOK, CHJIa AMIIiepa,
WHIYKTUBHOCTb, AJIEKTPOJBHKYIIAS CUJIa CAMOMHAYKIIMHM, DHEPrUsi MarHUTHOTO MOJIA NMPOBOJAHHMKA C TOKOM, PEIATUBUCTCKUM HMIYJIbC,
MIOJTHASI DHEPT s, JHEPTHUS TTOKOsI CBOOOTHON YaCTUIIBI, IHEPTHUS U UMITYJIBC (POTOHA, MACCOBOE YMCIIO U 3apsi Spa, SHEPTHUs CBA3U SIPa;

. OO0BSCHATH OCOOCHHOCTH MPOTEKaHUS (PU3NUECKHUX SBICHHI: TIEKTPOMAarHUTHAS UHIYKIIHSI, CAMOMHIYKIIUS, pe30HAHC, UHTepEpEeHIINs
BOJIH, AUQPaKIUs, TACIIEPCHUs, TIOJTHOE BHYTpEHHEE OTpakeHue, GotodaekTpudeckuil apdext (pororddext), anbda- n Geta-pacmansl saep,
raMmma-u3iydeHue saep, Gu3ndecKkue MpUHIUITBEI CIEKTPAIbHOTO aHallu3a U paboThI Jlazepa;

° ONpeEATh HAllpaBJICeHUE UHAYKIIMM MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CUJIbl AMriepa u cuiibl JIopeHna;

° CTPOUTH U300paKeHHUE, CO3/1aBAEMOE INTIOCKUM 3€PKaJIOM, TOHKOW JIMH30H, U PAaCCUYUTHIBATH €T0 XapaKTEPUCTUKH;

° MIPUMEHATHh OCHOBOITOJIATAIONINE ACTPOHOMHYECKUE TIOHSATHS, TEOPHH M 3aKOHBI JUIsl aHAIHN3a U OOBSICHEHUS (PU3NUECKHUX MPOIIECCOB,
MIPOUCXOAAIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTATAKTHUECKOU Cpeie; TBUKEHUSI HEOSCHBIX TeJ, YBOJIONNHU 3BE3T U BeenenHoi;

° MPOBOJNTH MCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C HCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH, MPH ATOM KOHCTPYHPOBATH

YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YyIbTAaThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (bI/ISI/I‘-ICCKI/IX BCIIMYHMH B BHIC Fpa(I)I/IKOB C y‘-IéTOM a0COIOTHBIX
HOFpeHIHOCTefl HSMepeHI/If/'I, ACJIaTb BBIBOAKBI IO PE3yJIbTaTaM UCCICAOBAHMA,

L4 MNpOBOAUTL KOCBCHHBLIC HU3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIMYHH, IpPHU 3TOM BBI6I/IpaTL ONTUMAJIbHBIA METOJ U3MEPCHHUA, OLCHHUBATH
a0COIIOTHBIE U OTHOCHTEIIbHBIC TOTrpCHIHOCTHU IMMPAMBIX U KOCBCHHBIX H3MCpCHHI>i;
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. MIPOBOJIUTH OTBITHI 10 MPOBEPKE NPEJIOKEHHON THIOTE3bl: MIAHUPOBATH SKCIIEPUMEHT, COOMpATh HKCIEPUMEHTAIBHYIO YCTaHOBKY,
AHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIbTATHI U IEJIAaTh BEIBOJ O CTATyCE IIPEIOKEHHON TUIIOTE3bI;

. OIMCHIBATh METO/BI IIOJYYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

o cobmroaTh MpaBmwiia OE30IaCHOrO TPYAA MPH MPOBEJCHUU HUCCIECIOBAHUM B paMKax yuyeOHOrO SKCHEPHMEHTA, IPAKTUKyMa U y4eOHO-
UCCIIEIOBATEIBCKON U MPOEKTHOM JESITEIBHOCTH C UCIIOIB30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHS;

o pemaTh pacuéTHbIC 33/1a4M C SBHO 3a/laHHON M HESBHO 33JaHHON (hU3MYECKOM MOJENbI0: Ha OCHOBAHMU aHajIM3a YCIIOBHs BBIOMpATh

bu3HYecKrue MOJIEH, OTBEYAIOIINE TPEOOBAHMAM 3a7a9i, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNIAThl (PU3HUECKUX TCOPUI
[P UCIIOJB30BAaHUM MATEMAaTUYECKUX METOJOB PEIICHUS 3aJad, MPOBOAUTH PAaCUEThl HA OCHOBAHMHM MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATH
pe3yJbTAaThl U KOPPEKTUPOBATH METObI PEUICHUS C YYETOM MOJYYEHHBIX PE3yJIbTaTOB;

° peliaTh Ka4eCTBEHHBIC 3a7auu, TPEOYIOIIe MPUMEHEHHUS 3HAHUKW M3 Pa3HbIX pa3JelioB Kypca (DU3HKH, a TAaK)KE WHTETPAIlui 3HAHUH U3
JPYTUX TMPEIMETOB E€CTECTBEHHO-HAYYHOTO LMKJA: BBICTPAMBATH JIOTMYECKYIO LEMOYKY PACCYXKICHHM C ONMOPOM HAa HM3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HYCCKHUE SBICHUS;

° WCIIOJIb30BaTh TEOPETUYCCKHE 3HAHUS Il OOBSCHEHHS OCHOBHBIX HMPHHIUIIOB PAOOTHl MU3MEPHUTEIBHBIX MPHOOPOB, TEXHUYCCKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB;

° MPUBOJIUTH TPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YYEHBIX-(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHHE IPOIECCOB
OKpYKaloIlero MUpa, B pa3BUTHUE TEXHUKHU U TEXHOJIOTU;

° aQHAJIM3UPOBATh M OIICHWBATh IIOCJICACTBHUS OBITOBOW M IPOU3BOACTBEHHOM ICATEIHHOCTH YEJOBEKA, CBA3AHHOW C (DU3NUCCKUMH
MpoLeccaMy, C MO3UIUN DKOJIOTUYECKOM O€30MacHOCTH, MPEACTABICHUN O palOHATBHOM MPHUPOJIONOIL30BAHUHU, a TaKXKe pPasyMHOM
WCIIOJIb30BAHUU JTOCTHXKEHUM HAYKH U TEXHOJIOTHH JIJIsl JATbHEHIIIETO pa3BUTHS YEI0BEUECKOr0 O0IIECTRA;

° MPUMEHSITh pPa3uYHble CHOCOOBl paboThl ¢ HHPOpMAIMed (U3NIECKOTrO0 COJAEpKAHUS C HCIIOJIIB30BAHUEM COBPEMEHHBIX
MH(OPMAILIMOHHBIX TEXHOJOTUH, TPU STOM HCIONb30BaTh COBPEMEHHBIE HMH(OPMAIMOHHBIE TEXHOJOTHHU MJid TOHUCKa, NepepaboTKu u
NpEAbSIBICHUST Yy4eOHOM W Hay4YHO-TIOMYJApHON WH(QOpMAINUU, CTPYKTYpUPOBAHUS W HHTEpIpEeTaluu WH(OpMaIuU, TMOJTYYEeHHOW U3
pa3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHATH3UPOBAThH MOTydyaeMyro HHGOPMAIUIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLITUXCS
3HAHUH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA UH(OpMAIIUH;

L MPOABJIATH OPraHU3allUOHHBIC U MO3HABATCIBHBIC YMCHUSA CAMOCTOATCIIBHOTO HpI/IO6peTeHI/I${ HOBBIX 3HAHMI B mponecce BBINTOJIHCHUA
IMMPOCKTHBIX U y‘le6H0—I/ICCJ'ICI[OBaTeJ'ILCKI/IX pa60T;

° paboTaTh B Ipynme C HCIOJHEHHWEM pa3JIMYHBIX COLUAIBHBIX POJeH, IUIaHMpOBaTh pabOTy TPyMIbl, PAallMOHAIBLHO PaCHpPEIeiTh
ACATCIIBHOCTE B HECTAHAAPTHBIX CUTyallUAX, aICKBATHO OLCHMBATH BKJIA[A KaXJIO0ro M3 YYaCTHHKOB TI'PYIIIbI B PCHICHUC paCCManHBaeMOﬁ
poOIeMbl;

] MPOSABIIATH MOTUBALIMIO K OyayIiel mpodeccnoHanbHOM IeATENbHOCTH 110 CIENHATBHOCTIAM (PU3HUKO-TEXHUYECKOTO MPOdUIIs.

TEMATHYECKOE IIVIAHUPOBAHHE
~ 10 KJIACC | | |
\ Ne  HammeHnoBaHMe Pa3IesioB H TeM NPOrPaMMBbI | KonuyecTBo yacoB | DJICKTPOHHbBIE
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n/n Kontpoabubie IIpakTuyeckue (ppoBbIe)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasznen 1. HAYYHBIM METO/ ITIO3HAHUSI ITIPHPO/IbI
1.1 Hayunslit MeTO TO3HAHUS TPUPOIBI 6 bubmorexa LOK
) i A PHpOA https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3znen 2. MEXAHUKA
bubnuoreka [IOK
2.1} Kunemaruia 10 ! https://m.edsoo.ru/f16b68d7
bubnunoreka LIOK
2.2 Namamnxa 10 https://m.edsoo.ru/f16b68d7
. bubnuoreka [{OK
2.3 Craruka TeEpROrO TENA > ! https://m.edsoo.ru/f16b68d7
bubnunoreka LIOK
2.4 3akOHBI COXpaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fl 6b68d7
Wroro no pazgeny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
3.1  OcHOBBI MOJIEKYJIIPHOKHHETHIECKON TEOPUH 15 1 bubmorexa LOK
) JICKY AP p https://m.edsoo.ru/f16b68d7
bu6nmorexa LIOK
3.2 TepmonuHamuka.TeniaoBble MalIuHbI 20 1 https://m.edsoo.ru/fl 6b68d7
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubmmnoreka HOK
" mepexonbl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pa3znen 4. JIEKTPO/IMHAMMUKA
but6mmorekxa [IOK
4.1 Onexrputeckoe nose 24 ! https://m.edsoo.ru/f16b68d7
N . bubmuorexa [{OK
4.2 IloCTOSHHBIN NEKTPUUIECKUI TOK 24 1 https://m.eds0o.ru/fl 6b68d7
4.3  Tokwu B pa3nHYHBIX cpeaax 6 bubnuoteka [JOK
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https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 54
Paznen 5. PUBUUECKHUUN [IPAKTUKYM
. bub6nmoreka [IOK
5.1 Dusmicckuid npakTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
p 10 bu6nmoreka IIOK
C3CPBHOC BpEMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 ] 16
ITPOI'PAMME
11 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (mapoBbIE)
/o NporpaMmal Bceero Konrtpoabubie IIpakTuueckue 06pa30BATEBLHBIE
padoThbI padoThbI pecypesr
Pazgen 1. 9JIEKTPOJIUHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
1.2 DneKTpoOMarHuTHasi MHAYKIIHUS 13 1 https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 27
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
bu6mmoreka [IOK
2.1 Mexannueckue KojieOaHus 10 https://m.edso0o.ru/39859f]
bu6nmoreka [JOK
2.2 DNeKTpOMarHUTHBIE KOJICOaHMs 15 https://m.edsoo.ru/39859¢f1
bu6mmorexa [IOK
2.3 MexaHU4eCKHUE U JIEKTPOMArHUTHBIE BOJIHBI 10 1 https://m.edso0o.ru/39859f1
bu6mmoreka [IOK
2.4 Onika 25 1 https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
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Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

bubmuorexa [JOK
31 Ocopst CTO > ! https://m.edsogru/39859ef1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckyiisipHO-BOJIHOBOM yanu3m 15 bubmotexa [IOK
https://m.edso0o.ru/39859e¢f1
bubnmoreka [JOK
4.2 Pusnia atoma > https://m.edSO(I)l.ru/39859ef1
43 ®du3nKa aTOMHOTO SApa U SJIEMEHTAPHBIX 5 bubnnoreka [JOK
YJaCTHII https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25
Paznen 5. 3JIEMEHTbBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 hﬁggj;ﬁie(fsiggﬁ 9859¢f1
Hroro no pazneny 12
Pazznen 6. PUBSHUYECKHN TIPAKTUKYM
6.1 OU3NYECKUN MPAKTUKYM 16 16 hﬁgg?ggﬁiiggﬁ 9859¢f]
Wroro no pazgeny 16

Paznen 7. OBOBIIAIOHIEE IIOBTOPEHUE
Cucremaruzanuys 1 00001eHue

71 MPEIMETHOTO COAECPKAHUS U OIbITA 15 bubnuotexa [JOK
’ JEeSITeNbHOCTH, TPHOOPETEHHOTO MPHU https://m.edso0.ru/39859ef1
n3ydeHuu kypca ¢pusuku 10 — 11 kimaccos
HWroro no pazneny 15
PesepBHOE Bpems 10 bubmorexa LHOK

https://m.edso00.ru/39859¢ef1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 170 4 16
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bceero Kourposbibie  IpakTiieckne nsgqeﬂml oﬁpgsoq;ETeﬂmee
padoThI padoThI pecype
1 ®dusnka — pyHIaMeHTalbHAs HayKa O bubmuorexa [JOK
pupoe https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI Bu6moteka [JOK
nccaea0BaHusa GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIepUMEHT U TeOpus B Ipoliecce
3 H03HaHIEsI PUPO/IBI. I§a6nm§er?ne u bubmmorexa [JOK
https://m.edsoo.ru/34c49931
HKCHEPUMEHT B (DU3UKE
4 Crioco0b1 n3MepeHust GU3NIECKUX BETHUNH bubmorexa HOK
https://m.edsoo.ru/ca2def03
AGCoIt0THAs U OTHOCHUTENbHAS
5 MOrpemHoCTH U3MEPEeHUN PU3NYECKUX bubmorexa HOK
https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM bubmmnoreka HOK
Hay4YHOW KapTUHBI MHpPa, B TPAKTUYECKON https://m.edsoo.ru/eabbded1
NEeITEeILHOCTH JIIOIEH
Mexannueckoe nBuxkenue. Cucrema
5  oTcHeTa. OTHOCHUTENBHOCTh MEXaHUYECKOTO bubmuoreka [IOK
nsuxenus. [Ipsmas u obpaTHas 3agaun https://m.edsoo.ru/e9a52{02
MEXaHUKU
Paaunyc-BekTop MaTepHanbHONU TOUKH, €T0
g  TPOEKLH Ha OCH KOOpIMHAT. Tpaexropus. bu6muoreka [JOK
[Tepememenne. Ckopocts. X mpoekiuu Ha https://m.edsoo.ru/30al08a5
OCH KOOpJIMHAT
9 PaBHOMEpHOE NpSMONIMHENHOE TBUKEHHE. bu6muoreka [JOK

l"pa(pnqecxoe OINMMCAHUC PABHOMCPHOI'O

https://m.edsoo.ru/89ba7190
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MPSIMOJIMHEIHOTO JIBUKECHHUSI
10 Ciio)eHne nepeMeeHnil 1 CKOPOCTEH. bubmuorexa [IOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepH BUKEHUE. MTHOBEHHast
11 cxoe[f)(?cn(.) ;CI)KOCE)ZIJ:{[HC. l_e[pH;OJII/IHC()fII-EI:OG ) bubmorexa [IOK
https://m.edsoo.ru/a99549a7
JBIKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue MpsIMOIUHEHHOTO Bbu6muoteka [JOK
JBIDKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najeHue. Y cKopeHue
CBOOOIHOTO TMa/IcHUs. 3aBUCUIMOCTh bubnnorexa [{OK
13
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c¢
BPEMEHH H UX TpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubnuoreka [{OK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[BH>KeHUE 1O
|5  OKPYXHOCTH. VYrnoBas u TMHEHHAs CKOPOCTb. bubnnorexa [JOK
[lepuon u wacrota. LleHTpOCcTpeMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
16 KonrtponbHas pabora no teme bubmuoreka [IOK
"Kunemartuka" https://m.edsoo.ru/1242{32e¢
IIepBeiif 3akoH HproToHa. MHEpnansHbIe
|7 | CHCTEMEI orcuéra. [IpuHumn bubnnorexa [JOK
oTHOcuTenbHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByIOIIasA cuiia. Bropoit bubnnorexa [JOK
3akoH HeloToHa. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiicteue ten. Tperuii 3aKk0H bubnunorexa LIOK
HrroTona https://m.edsoo.ru/57dba505
20 [IpuHnnn cynepnosunuu cui. Pemenne bu6muoreka [JOK
3aJ]a4 Ha IpUMEHEeHHe 3akoHOB HpioToHA https://m.edsoo.ru/bdf997{b
1 3aKOH BCEMUPHOTO TATOTEHHUS. bubnmnorexa [JOK
DOKBUBAJIEHTHOCTh IPABUTALIMOHHON U https://m.edsoo.ru/9aba2b0a
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WHEPTHOM MacChl

22

Cwuia TSOKECTH U yCKOPEeHHE CBOOOHOTO
HaacHus

JIBm>keHHE HEOSCHBIX TE U UX

bu6nmoreka [IOK
https://m.edsoo0.ru/22757126

bu6nmmoreka [IOK

28

29

BpaieHus. [1meqo cubl

CrnoxxeHue CHI, TPIIOKEHHBIX K TBEPJIOMY
teny. LleHTp TskecTn Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tena. Buasl
paBHOBECHS

23 | UCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/1 1abfa0a
KOCMHUECKasi CKOpocThb. 3akoHbl Keriepa
bubnunoreka LIOK
24 Cuna ynpyroctu. 3akoH 'yka. Bec tena https://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupoaa u BUIBI CUIT TPEHHUSL. bubanoreka [JOK
25  JIBWKeHHE B )KHJIKOCTHU M ra3e ¢ y4€TOM CHIIBI https://m.edsoo.ru/1fa86499
COTIPOTHUBIICHUS CPEIbI https://m.edsoo.ru/2¢b29676
26 Jasnienue. ['uapocraTuyeckoe 1aBiICHUE. bubnnorexa [{OK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AbcomtotHo TBepaoe Teno. [locTynarenbHoe bubmorexa HOK
27 ’ bubnnorexa [JOK
Y BpamlaTesibHOE JBUYKEHHE TBEPIOTO Tela https://m.edsoo.ru/2b95d57e
MOMEHT CHJIBI OTHOCUTEIBHO OCH bubmuoreka [IOK

https://m.edso00.ru/653d3459

bu6nmorexa LIOK
https://m.edsoo.ru/9aa79a7d

30

31

32

Pemenue 3agau

KonrtponsHas pabora no teme "/luHaMuka.
Craruka TBepaoro tena'"

NmMnynsc MmaTepralbHONM TOYKH, CUCTEMBI
MaTepuaibHBIX TOYeK. LIeHTp Macc cucrteMsl
MaTepualbHBIX TOUeK. Teopema 0 JBHKEHNH
LIEHTpa Macc

bu6nmorexa LIOK
https://m.edsoo.ru/dclcaac0

bu6nmorexa LIOK
https://m.edsoo.ru/9f5a574¢c

bubnunorexa LIOK
https://m.edsoo.ru/4bb8294b

33

WMmynibe CHITBI ¥ U3MEHEHHE UMITYIIBCa
Tema. 3aKOH COXPAHECHHS HMITYJIbCA.

bu6nunorexa LIOK
https://m.edsoo.ru/13{0a221
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PeaxtuBHOE NBIKEHIE
MoMeHT UMITyIbca MaTePUAILHON TOUKU.
34 | Ilpe CTaBJIeHI/IZ 0 COX aHsHI/II/I MOMEHTA bubmiorexa LIOK
pel P https://m.edsoo.ru/d6532eb9
HMMITYJIbCa B IICHTPAIBbHBIX TOJISAX
35 Pemenue 3agau bubmorexa LOK
A https://m.edsoo.ru/f7706d63
Pabora criiel Ha MaJIOM ¥ Ha KOHEYHOM
36 mnepememenun. [ padudeckoe npeacTaBieHe bubmorexa [JOK
PeMetl 4P pel https://m.edso00.ru/913974¢7
paboThI cHTbl. MOIITHOCTE CHITBI
Kunernueckas sueprus. Teopema 00
37 | u3MeHEHUU KI/IHCTI/I‘{P;CKOI‘;I 3H£ TUn Bubmuorexa IIOK
. p https://m.edsoo.ru/9as5e2¢e74
MaTepUuaIbHON TOYKU
[ToreHnnanpHble U HEMTOTEHIIUAJIBHBIE CUJIBL.
38 HOTGHH]I-/IIaJII)HaSI SHEPrusg BT](-)I ast Bubmuorexa IIOK
PIHA. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMUYeCcKast CKOpocTh. CBA3b
a00THI HENOTEHIIMAIBHBIX CUII C
39 E3MeHeHI/IeM MeXIleHquCKOIZ SHEPruu Bubmiorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPTUn
Vupyrue u He W€ CTOJIKHOBEHUS.
40 VY aIIB)I?I,;HI/Ie be };IHI;I}J,'IFI/I TIs1 UACAILHON bubmiorexa LIOK
P PHY. a a https://m.edsoo.ru/f30{43b6
JKUIKOCTH
KontponbHas pabota no teme "3akoHbl bubmuoreka [IOK
41 "
COXPAHEHHUS B MEXaHUKE https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUIl O IIPUPOJIE
el PHpOZ bubmuoreka [{OK
42 | temnotel. OcHoBHEIE TTONOXeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddy3us. bpoyHoBckoe ABMKEHNE
Crpoenue ra3000pa3HbIX, KUIKAX U
43  TBe y BIX TEJ. Xaj eE(Te ];I/I)KeII[-II/ISI " Bubmorexa IIOK
pA N P pa https://m.edsoo.ru/c44d02e2
B3aUMOJENCTBUS YaCTHUI[ BEIIECTBA
44 = Macca u pa3mMepsl MOJIEKYJ (AaTOMOB). bubmuoteka [IOK
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https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

KomnuectBo Bemectna. [locTosannas

https://m.edsoo.ru/c5b72ab7

54

55

CBs3b a0CONIOTHO TeMmepaTypbl
TEPMOJINHAMHYECKOW CHCTEMBI CO CPEIHEN
KMHETHYECKOW SHepruei nocTynareiabHoro
TEIUIOBOTO JABIIKEHUS €€ YacCTHII

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "OcuoBsl MKT"

ABoraapo
45 Temneparypa. TemioBoe paBHOBeCHE. Bu6muoteka [JOK
[lIxana [enbcus https://m.edsoo.ru/0070d493
bub6nmoreka [IOK
46 | Pemenue 3anas https://m.edsoo.ru/1531aba5
47 Wneanpueiii ra3. 'a3oBbie 3aKOHEI hﬁgg?ﬁi?;gﬁ% deb2367
48 VYpaBuenue MeHneneena-Kianelipona. bubanoreka [JOK
Pemenwue 3amau https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemrepaTypa. 3akoH bubanoreka [JOK
JlanbTOHA https://m.edsoo.ru/14e02d1f
50 N3onponeccel B HaeaabHOM rase ¢ Bu6moteka [IOK
IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA https://m.eds00.ru/68878d51
51 I'paduueckoe npencrasiaeHue bubnnorexa [JOK
M30MPOIIECCOB: N30TEpMa, U30X0pa, n300apa https://m.edsoo.ru/1344327b
bubnunoreka LIOK
52 Ocrosroe ypasrenne MKT https://m.edsoo.ru/c8094721
53  Pemenwue 3amau bubmorexa [JOK

https://m.edsoo0.ru/10265a05

https://m.edsoo.ru/c38af87
5

bubmmoreka IIOK
https://m.edsoo.ru/09d12£d8

56

57

KonrtponsHas padora o Teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucrema. 3aiaHue
BHEIIHUX ycsoBul juist T/ cucreMsl.
BremHne u BHyTpeHHUE TapaMeTphI.
[Tapamerpsl T/l cucTeMBl Kak CpeaHUE

bubnunorexa LIOK
https://m.edsoo.ru/13adad59

bu6nunorexa LIOK
https://m.edsoo.ru/5f8d38a3
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https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3

58

59

60

3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcamus T/ cuctemsl
K TEIJIOBOMY PaBHOBECHIO

Mojaens ujiealibHOrO Ta3a B
TepMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TOW MOJENHr

Ypasuenue Meneneena-Kianelipona u
BBIp@XEHHE VISl BHYTPEHHEH SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/8ec512{0

bub6nmoreka [IOK
https://m.edso00.ru/29355001

bubnunorexa LIOK
https://m.edsoo.ru/bal 178d0

61

62

Bripaxkenue a1 BHyTpeHHEN SHEPTrUn
OJIHOATOMHOT0 MJEAIBHOIO ra3a.
KBazucrarnueckue u HeCTaTHUYECKUE
IIPOLIECCHI

DnemeHTapHas padoTa B TEpPMOJAMHAMUKE.
Brraucnienue pabotsl o rpaduky mpouecca
Ha pV-auarpamme

bubnunoreka LIOK
https://m.edsoo.ru/ac5cacl5

bubmuoreka [{OK
https://m.edsoo.ru/741d5738

63

Tennonepenaya kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHHSI PabOThI

bu6nmorexa LIOK
https://m.edsoo.ru/3d734561

64

65

KonBekuus, TemonpoBoJHOCTb, U3Ty4YECHHE

KommuectBo TennoTel. TemIoéMKOCTE Tea.
VY enbHas U MOJISIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeTbHAS TEIJIOTa CTOPAHUS
TOILIMBA

bu6nmorexa LIOK
https://m.edsoo.ru/157b54cd

bubnmorexa LIOK
https://m.edsoo.ru/7ba67355

66

67

68

Pacuér xonumyecTBa TEIIOTHI IPU
Terionepenayde

ITonsatue 06 aguabatHoM mporecce. [lepBoii
3aKOH TEPMOJUHAMUKHI

KonnuecTBo TemnoTel u paboTa Kak Mepbl
U3MeHeHus1 BHyTpeHHel sHepruu T /1

bubnunorexa LIOK
https://m.edsoo.ru/1db5ad4e

bubnunorexa LIOK
https://m.edso0.ru/d8098824

but6mmorekxa [IOK
https://m.edsoo.ru/b047alcd
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https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
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CHCTEMBI
Bropoii 3ak0H TEpMOIMHAMUKH IS
69 paBH(I))BeCHBIX u HCII))anIIOBeCHLIX l]HpOLIeCCOB. bubmorexa LOK
https://m.edsoo.ru/c6f4f464
HeoOpatumocTh NpUPOIHBIX MTPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bub6nmoreka [IOK
KII[ https://m.edsoo.ru/2e945513
71 Makcumansuoe 3HaueHue KIT. [k bubnunoreka LIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka [IOK
2 Pemenne sanas https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKHE aCIEKTHI UCIIOJIb30BaHU
73 | TemoBBIX ABHUTaTtenei. TemioBoe bubmorexa LIOK
. https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPY>KaIOIIEH Cpeibl
bubmuoreka [{OK
74 Peenne sanas https://m.edsoo.ru/c8c70432
75 O06001IeHrEe U CUCTEMATH3aIMs 3HAHUH 110 bubnuorexa [IOK
teme "Tepmoaunamuka. TemioBbie MalIMHb" https://m.eds00.ru/28d62b3f
76 KonTponbHas pabota mo Teme bu6nmorexa LIOK
"TepmoauHamuka. TernaoBsie MaIuHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanue U KOHACHCAIUS.
77 I/ICHEpeHII/)Ie U KUIIEHHE. Y§enLH:ﬁ TerIoTa Bubmiorexa LTOK
https://m.edsoo.ru/6{8e¢6777
nmapooOpa3oBaHus
HacpiieHHbie 1 HEHACHIIIEHHBIE MaPhI.
KagecTBeHHAs 3aBUCUMOCTb INIOTHOCTH U
aBJIEHHS HACBIIIEHHOIO I1apa OT
78 "Ir[eMnepaTprI PII-I;( HCSaBI/ICI/If/IOCTI) oT 00béMa bubmorexa HOK
’ https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhI KUTICHUS OT JaBJICHUS B
KUIKOCTH
79 BrnaxxHocTts Bo3yxa. AGCONIOTHAS U bubmuoteka [IOK
OTHOCHTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
80 Pemenue 3amay but6morexa [IOK
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https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79

https://m.edsoo.ru/18e9513

81

TBépnoe Teno. Kpucraminyeckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJJIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/20a88a03

82

83

[InaBnenue u KpuctauM3anus. Y aeibHas
TeruioTa iasnaeHus. Cyoaumanus

Hedopmaruu TBEpaOTO Tena. PacTsokenne u
cxartue. Casur. Moayinb FOura. [lpenen
ynpyrux aedopmaruii

TennoBoe paclIMpeHue KUJIKOCTEN U

bub6nmoreka [IOK
https://m.edsoo.ru/6ee91e9f

bub6nmoreka [IOK
https://m.edsoo.ru/dalaabl0

bubmuoreka [{OK

89

90

91

MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble nepexo bl

KonTtponbHas pabota o Teme "ArperarHsie
cocrosiHus BemecTBa. @a3oBble nepexo bl

DIIeKTpU3anus Tell U €€ MPOSBICHUSA.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH,
JUAJIEKTPUKU U MTOJYIPOBOTHUKHI

84  TBEpIBIX TelL. AHTapMOHM3M TEIJIOBBIX https://m.edsoo.ru/7basedf2
KoJIeOaHWi 4acTHUI] BEIIECTBA
25 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnoreka [JOK
nepexoaax https://m.edso0o.ru/97a0672f
bubnunorexa LIOK
86 = YpaBHeHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/abl 521
87  Pemienue 3amau bubmorexa HOK
8 https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HaTsKEHNUE. Kanlxmn;prHe Bu6muorexa [OK
88 | sBneHus. JlaBneHue moa UCKpUBIECHHOU

https://m.edsoo.ru/b42{1197

bu6nmorexa LIOK
https://m.edso00.ru/0b52575¢

bu6nmorexa LIOK
https://m.edsoo.ru/7dc2a739

bubnunorexa LIOK
https://m.edsoo.ru/1aff445f

92

DneMeHTapHbIN SJEKTPUUECKUN 3apsil.
3aKOH COXpaHEHUsI ATEKTPUIECKOTO 3apsaa

bu6nunorexa LIOK
https://m.edsoo.ru/f49afd24
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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
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24

93

94

95

B3aumoneiictBue 3apsnoB. Toueunbie
3apsabl. 3akoH Kynona

Pemrenue 3anau

Dnekrpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKHUE 3aPsiIbl

bu6nmoreka [IOK
https://m.edsoo.ru/445b7746

bubnunorexa LIOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bubnunoreka LIOK
https://m.edsoo.ru/05c6bfal

96

97

Hanpsi»k€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoGHbIii 3apsiy. JInHUM HAIPSHKEHHOCTH
3IEKTPUYECKOTo noJist. OTHOPOIHOE
JIEKTPUYECKOE M0JIe

IloTeHIIMAIBHOCTD QJICKTPOCTATUYCCKOI'O
nojs. Pa3HOCTh MOTEHLIMAIOB U HaIIPsAKCHUC

bubnunorexa LIOK
https://m.edsoo.ru/3dac6957

bubnunoreka LIOK
https://m.edso00.ru/80021447

98

[TorenmanpHas 3HEPTUs 3apAa B
3JIEKTPOCTATUYECKOM IoJ1€e. [ToTeHnnan
JIEKTPOCTATUYECKOTO MO

bubnunoreka LIOK
https://m.edsoo.ru/af5fa389

CBs13b HANPSKEHHOCTHU NOJISL U Pa3HOCTH Bbu6mmoteka [JOK
99
MMOTEHIMAJIOB JIJIsl AJIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838
100 [IpuHUMI Cynepno3UIUU IIEKTPHUUECKUX bubnnorexa [JOK
nosei https://m.edsoo.ru/Ocfedabe
bubmmoteka IIOK
101 Pemenue 3anau
A https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubnmnorexa [JOK
3apsoKeHHOU cephl https://m.edsoo.ru/b297b5¢3
[Tonie paBHOMEPHO 3apsHKEHHOTO IO 00BEM
103 mapa Hpone aBl:IOMe io 3apsKEHHON g bubmmorexa [JOK
pa. b p P https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MIO0CKOCTH
[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE. bubnmoreka [JOK
104
VYcnoBue paBHOBECHS 3apsIOB https://m.edsoo.ru/32405¢eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK
JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
106 = Konnencarop. D1eKTpOEMKOCTb bubnmnoreka [JOK
[lokymeHT co3aaH B anekTpoHHon copme. Ne 186 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. B I/IEKTPOHHbBINA
Ctpanuua 43 13 67. CTpannua cosgana: 17.09.2024 15:47 =¥ TATAPCTAH



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
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https://m.edsoo.ru/060ebab5

KOHJIEHCATOpa. DIIEKTPOEMKOCTD INTIOCKOTO https://m.edsoo.ru/845b4{73
KOHJICHCATOpa
107 = IlapamiensHOE COEIMHEHUE KOHJIEHCATOPOB bubmorexa OK
https://m.edsoo.ru/d11e8ce7
108 IlocenoBaTenbHOE COEIUHEHUE bub6nmoreka [IOK
KOH/ICHCAaTOpOB https://m.edsoo.1u/1€992920
109 DHeprus 3apssKeHHOTO KOHAeHcaTopa bubsmotexa [JOK
https://m.edsoo.ru/73a34f18
bubmuoreka [IOK
110 Pemenue 3amgau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBu>keHME 3apsSKEHHON 4aCTUIIbI B Bu6moteka [JOK
OJTHOPOJTHOM DJICKTPHYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Permrenue 3amau
13 O00011IeHNE U CUCTEMATU3aIMsl 3HAHUN 110 bu6nmorexa LIOK
TeMe "DiekTpudeckoe mose" https://m.edso0.ru/5752603f
114 Kontponbnas paboTa mo teme bubnunoreka LIOK
"DnekTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
15 | oSome o Torrommetox one B 10K
https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
bubmmoteka IIOK
116 = HWcrounuku Toka. Hanpsoxenue u 9J1C https://m.edsoo.ru/0839al 15
117 3akoH OMa Uit yJacTKa LETH. bubnmnorexa [JOK
DNEeKTPUUIECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251¢
BHUCHMOCTE COIIPOTHUBIIEHHS OTH HOT
118 niiBo(;[HHz; OTCe(:)ropz[OnI/IHJI:Ie u HJ'I(())JIIJ_I;;)I/? ere bubmmorexa LIOK
https://m.edsoo.ru/95fcdf51
MTOTICPEYHOTO CEUCHHUS
119 VY ienpHO€E CONPOTUBIICHUE BEILIECTBA. bubnuotexa [JOK
Pemenue 3amgau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapaIIEIBbHOE, bu6nunorexa LIOK
CMEIIaHHOE COETMHEHUE TTPOBOTHUKOB https://m.edsoo.ru/23617¢07
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https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
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121 Pacué€t pa3BeTBIEHHBIX MIEKTPUUECKUX bubnuorexa [JOK
neneit. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubnunorexa LIOK
122 | Pemenne sanad https://m.edsoclfru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bub6nmoreka [IOK
Jlxxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnunoreka LIOK
124 | Pewenne 3anas https://m.edsogru/mmbfof
125 MOoOIIIHOCTB 3JIEKTPUYECKOTO TOKa. TemnnoBast bu6nmorexa LIOK
MOIITHOCTb, BBIIEIIsIEMasi Ha PE3UCTOpPe https://m.eds00.1ru/99750a6f
126 Pemenne 3agau bubmorexa LIOK
https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTHUBIICHHUE bubmmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
18 3axon OMa i OJIHOM (3aMKHYTO ) bubnnorexa [JOK
ANEKTPUUYECKON IIeTH https://m.edsoo.ru/221f40fb
bubnunoreka LIOK
129 Pemenne sanas https://m.edsoclfru/3580b679
bubnmorexa LIOK
130 MOImHOCTE HCTOUHMKE TOKA https://m.edsogru/ a0ae51d8
131 KopoTtkoe 3ambikanmne bubmorexa [IOK
https://m.edso0.ru/54615632
132 Konpaencarop B enu noCTOSIHHOTO TOKa bubmorexa LOK
https://m.edsoo.ru/35368f3¢e
bubnmorexa LIOK
133 Pemenne sanas https://m.edsogru/4410cef0
134 Pemenne 3agau o teme "llocTossHHBIN but6mmorekxa [IOK
JIEKTPUUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo reme "IlocTostHHBIN bubmuoreka [{OK
AIEKTPUICCKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau mo treme "llocTostHHBIN bubmmorekxa [IOK
JIEKTPUUYECKHUI TOK" https://m.edsoo.ru/eb5d4687
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https://m.edsoo.ru/221f40fb
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https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687

137 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bu6nmoreka [IOK
teme "I1oCTOSHHBIN 3NeKTpUIeCKuid TOK" https://m.edsoo.ru/bfd7a050
138 KonrponsHas pabora o teme Bu6muoteka [JOK
"[ToCcTOSTHHBIN JIEKTPUUECKHUIA TOK" https://m.edsoo.ru/1885ddf1
DneKTpuuecKas MPOBOAUMOCTh PA3INYHBIX
139  BemiecTB. DNEKTPUUYECKUN TOK B METAJLJIaX. hgﬂgj;/l;l;ﬂeedl(;gr?l%am 4795
CBepXIIpoOBOANMOCTh DS/ )
DJIEKTPUYECKUI TOK B pacTBOpaxX U
140  pacmnaBax 3JIeKTPOJIUTOB. 3akoHbl Papajes hﬁﬂgj;/l:;ﬁeedligglﬁb 423491
JUISL DIIEKTPOIIU3a Pt *
141 DnexTpuueckuil Tok B razax. [lmazma hﬁgg?ﬁiﬁigglgz 49276
142 DNEeKTpUUYECKU TOK B BakyyMe. BakyymHble bubnuoreka [IOK
puOOpHI https://m.edsoo.ru/2E+160
. bubnnorexa [JOK
143 DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX https://m.edso0o.ru/ab6 1660
bubnnorexa [JOK
144 = TlomynmpoBOIHUKOBBIE TPHOOPHI https:/m.e dsogru /183622200
@uU3NYECKU IPAKTUKYM II0 TEME
"M3MepeHune cuibl TOKa U HalpsDKEHUS B
L[E€NU MOCTOSIHHOT'O TOKa MPHU MOMOIIN
|45 AHATOTOBBIX M IU(PPOBBIX U3MEPUTEIBHBIX bubmuoreka [IOK
nprOopoB" unu "3HaKOMCTBO ¢ IIUPPOBOIL https://m.edsoo.ru/5643ea56
nabopatopueit o ¢pusuke. [Ipumeps
M3MEepeHus: GPU3NIECKUX BEITHIUH MIPH
MIOMOIIIM KOMITBIOTEPHBIX IaTYUKOB"
Pu3NYECKUl IPAKTUKYM 110 TEME BuGmmorexa IJOK
146  "M3yueHne HEpaBHOMEPHOTO JIBUKEHUS C .
LIETIBIO OIPE/IeNIEHNsI MTHOBEHHOM cKopocTh" https://m.edsoo.ry/f6292f5t
Pu3nYeCKUil NPAKTUKYM IO TEME BuGmuotexa LIOK
147 "M3meperne yekopeHss npu https://m.eds00.1ru/6960b6ef
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM — -
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IBIKECHUH 110 HAKJIOHHOW IIJIOCKOCTHU'" Wi
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM JBHIKEHUN"

148

149

DU3NYECKUI TPAKTUKYM I10 TEME
"3mepeHune yCKOpeHHsi CBOOOIHOTO
najgenus" win "M3ydeHue qBHKEHUs Tena,
OpOLIEHHOTO TOPU30OHTAIBHO"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yenue IBUKEHUS TeJla M0 OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOJTYJII0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH TIEpUOAA
o0panieHns: KOHMYECKOro MasTHUKA OT €To
napameTpoB"

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514

150

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3mepeHue paBHOAECUCTBYIONIEH CUJIBI TPU
JBUKEHUH OpyCKa M0 HAaKIIOHHOM IIOCKOCTH"
unu "[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 3aJ]JaHHOE PACCTOSTHUE OT €T0
Macchr"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

152

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenqoBaHue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pEe3UHOBOM 00pa3sie, oT ux Aedopmarun’ uim
"N3yueHne NBUKEHUS CUCTEMBI TE,
CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIETKHH OJIOK"

@u3NYECKUil NPAKTUKYM IO TEME
"N3mepenune kodhduimenta TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3aBucuMocTd FTp(N)" mnu "UccnenoBanue
JBUKEHHs OpyCKa 10 HaKJIOHHOM IIOCKOCTH
C epeMeHHbIM K03(hpuLmeHToM TpeHus" uim

bubmmoteka IIOK
https://m.edsoo.ru/b55b&1al

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607
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"M3ydeHue IBUKEHUS TPy3a Ha BaJly C
TpeHuem"

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBUid paBHOBECHSI
TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHUS "

P ’ p bubnunorexa LIOK

153  wunum "KOHCTp}II/IpOBaHI/{'e KpOI'J'II_HTeI/IHOB u 1 1 https://m.edsoo.ru/4a04£4f7
pacuér cuit ynpyroctu" unu "H3ydenne

YCTOWYMBOCTHU TBEPJIOTO TeJla, UMEIOIIErO
IJI0ILA b OTIOPHI"

@uU3NYECKU IPAKTUKYM 110 TEME
"HM3MepeHune UMITyJbca Tea o TOPMO3HOMY
nytu" win "M3mepenne cuibl TSIru, CKOpoCTH
MOJIEJIN 3JIEKTPOMOOMIISL M MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUS UMITYJIbCA Bu6moteka [JOK
TeJa ¢ UMIYJIBCOM CUJIBI" WK https://m.edsoo.ru/856fb28e
"HccnenoBanue coxpaHeHus: UMITyJbca Ipu
ynpyrom Bzaumojenctsun" uin "U3mepenue
KMHETUYECKOM SHEPruu Tejia 10 TOPMO3HOMY

yTH
Pu3nYeCcKUil IPAKTUKYM I10 TEME

"N3y4yeHne n30TepMHUECKOT0 Iporecca
(peKOMEeHI0BaHO MCMOJIb30BaHUE LIU(POBOIL

155  nmaGoparopun)" uinm "M3yuenre n30X0pHOTO 1 1 hggg?ﬁi%iigﬁio fe7e07
nporecca” nin "M3ydenne n3o0apHoro — ]
niporiecca" uin "[IpoBepka ypaBHeHUs
COCTOSIHUS"

154

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" NN
"HccnenoBanue nporecca OCTbIBAaHUS
BemecTBa" win "HMccnenoBanue aguabaTHOTo bubmuoreka [{OK
nporecca" win "M3ydeHne B3auMOCBS3U https://m.edsoo.ru/2f2faa61
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS U TEMIIEPATypPhl KATICHHS
JKUIKocTen"

156
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DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xunkocter" win "M3Mepenue yneabHou
TEIJIOTHI TIaBIeHus Jibaa" win "U3yuenue

157 ' cBOWMCTB HACHILIEHHBIX MAPOB" WU 1 1
"N3mepenne abCOTIOTHOMN BIAYKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomemieHun". 3smepenne kodddummenra
MTOBEPXHOCTHOTO HATSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

Ou3nyecKkuil MPakTUKyM 0 TeMe
"Habmnroenue npeBpamieHus YJHEPTuu
3apsOKEHHOT0 KOHJICGHCATOPa B SHEPTHIO
u3nyyeHus ceeroauona” unm "Msyuenue

158 | mpoTekaHus TOKa B LIETH, COAEpKaIIEH 1 1
koHneHncarop" win "Pacnpenenenue
Pa3HOCTHU MOTEHITMAIOB (HAMPSDKEHUS ) TIPH
IIOCJIEIOBATEIILbHOM COCIUHECHUN
KOHIEHCATOPOB"

bubnunoreka LIOK
https://m.edsoo.ru/ec424377

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBadne CMENIAaHHOIO COEIUHEHUS
pe3uctopoB" unu "M3MepeHune yienbHOoro bubnnorexa [JOK
COIPOTHBIIEHUS IPOBOIHUKOB" WK https://m.edsoo.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS TS JIaMIThl HaKaJTuBaHUs "

159

@uU3NYECKU NPAKTUKYM II0 TEME
"Habmronenue anektponuza’ uim
"N3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA"

160 | mnm "HccnenoBanue 3aBUCUMOCTH 1 1
COTIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT
teMneparypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"

bubnunorexa LIOK
https://m.edso00.ru/64b6e901

PesepBHelit ypok. O6001IeHNE 1

161  cumcremaru3anms 3HAHUH 10 TEME 1 bubnnorexa [JOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
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PesepBHbIil ypok. O6001IeHIE 1
162 = cucremaTtuzanus 3HaHUH IO TEME 1
"Imnamuka"

bu6nmoreka [IOK
https://m.edsoo.ru/3149956b

PesepBHbIil ypok. O60061IcHIE 1
163  cucremarusanus 3HaHui 1o teme "Cratuka 1
TBEpAOro Tena"

bub6nmoreka [IOK
https://m.edsoo.ru/0f9752ac

PesepBubIil ypok. O600111IeHIE 1
164  cucremaru3zanus 3HaHUN 1O TeMe "3aKOHBI 1
COXpAaHEHUS B MEXaHUKeE"

bubnunorexa LIOK
https://m.edsoo.ru/6¢0df9cc

PesepBHrlit ypok. O60011eHNE 1
165  cucremaruzauus 3HaHui 1o Teme "OCHOBBI 1
MOJIEKYJIIPHOKMHETHYECKOM Teopun”

bubnunoreka LIOK
https://m.edsoo.ru/de148976

PesepBHrliit ypok. O60011eH1Ee 1
166  cucremarusaiysa 3HaHUH 110 TEME 1
"Tepmonunamuka. TernaoBbie MalIuHbI"

bubnunoreka LIOK
https://m.edsoo.ru/Obcc77cl

PesepBHeIil ypok. O000IICHHE 1

167 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1 bu6nmorexa LIOK
"ArperaTtHble cocTosiHUS BelecTBa. dDa3oBbie https://m.edsoo.ru/59ca5¢91
nepexonl"

PesepBHrIil ypok. O000IIIEHHE U
p yp B bubmuoreka [IOK

168 | cucreMmaTusaiys 3HaHUH 110 TEME 1

" " https://m.edsoo.ru/f2381c0c
DNeKTpUYECKoe 1oJie

PesepBHelIit ypok. O60011IeHNE 1
169 | cucremaTus3aiys 3HaHUH 110 TEME 1
"IIoCTOSIHHBIN TEKTPUUECKUI TOK"

bubmmoreka IIOK
https://m.edsoo.ru/3caebdal

PesepBHelIit ypok. O60011IeHNE 1

cucreMaTu3anus 3HaHui o teme "Toku B
170 "T 1
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

but6mmorexa [IOK
https://m.edsoo.ru/cc7681d4

170 8 16
ITPOI'PAMME
11 KJIACC
‘ Ne ‘ Tema ypoka KoumnuectBo yacos ‘ darTa usyyenust DJIeKTpOHHbIe UG pOBbIE ‘
[lokymeHT co3aaH B anekTpoHHon copme. Ne 186 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B. B INTEKTPOHHBIN

Ctpanuua 50 us 67. CtpaHuua cosgara: 17.09.2024 15:47 =¥ TATAPCTAH


https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

n/n Bcero K\p n\p ILinan dakTt oOpa3oBaTeJibHbIE pecypchl
| oo ooz B LOK
) https://m.edsoo.ru/487a8593
MaruutHoe nosie. ['unoreza Ammnepa
. . https://m.edsoo.ru/4clabccb
nosiei. JIMHUKM MarHuTHOM MHIYKIIMH
3 MarauTHO€ 1oJie MPOBOIHUKA C TOKOM. 1 05.09.2024 bu6nmoreka IIOK
OmnbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuiia Amriepa, e€ HampaBJICHUE U 1 05.09.2024 bubmmoreka [JOK
MOJ1YJIb https://m.edsoo.ru/26d9c¢5ba
5 Pemmerne 3a1a4 1 07.09.2024 bubnunoreka LIOK
https://m.edsoo.ru/a37a0c21
6 [IpumeneHue 3akoHa Amriepa. 1 10.09.2024 bubnnorexa [JOK
DNEKTPOU3MEPUTEIILHBIC IPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U 10.09.2024
MOAYJb. J[BHKEHUE 3apsSKEHHOMN bubnuoreka [{OK
7 1
YacTULIBI B OJJHOPOJJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noie
] Petmiere 3a1a4 1 12.09.2024 bubnuoreka [{OK
https://m.edsoo.ru/504e98c7
12.09.2024 bubmmoteka IIOK
? Pabora cumbt Jlopenma ! https://m.edsoo.ru/d518bedb
10 Petmierie 3a1a4 1 14.09.2024 bubmmoteka IIOK
https://m.edsoo.ru/93617bd9
o | e s s 1 BuGaionesa LOK
’ https://m.edsoo.ru/30ff9608
JTMaMarHeTHKH
12 OcHoBHBIE CBOICTBA (heppOMArHEeTUKOB. 1 17.09.2024 bubnmnoreka [JOK
[Ipumenenne GpeppomMarHeTHKOB https://m.edsoo.ru/0b58190a
13 Pemenue 3amad mo reme "MarautHoe 1 19.09.2024 but6mmoreka [IOK

moJe"

https://m.edsoo.ru/5b55¢307
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Pemrenue 3agad mo reMe "MarauTtHoe

19.09.2024

bub6nmoreka [IOK

14 nosie" https://m.edsoo.ru/41c4ae8a

15 SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH. 21.09.2024 Bu6mumoteka [JOK

[ToTok BekTOpa MarHUTHOW MHIYKIIUH https://m.edsoo.ru/b3efalcl

24.09.2024 bubmuorexa [{OK
16 INC unpyxium https://rn.edsogru/48150bd8

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU 24.09.2024 bubmmoreka [JOK
Ddapanes https://m.edsoo.ru/a6dec1 88

18 Buxpesoe anexrpuueckoe noiie. Toku 26.09.2024 bubnnorexa [JOK
dyko https://m.edsoo.ru/15abe140

19 OJIC uHAYKIMH B ABUKYILIUXCS 26.09.2024 bubnnorexa [JOK
MIPOBOTHUKAX https://m.edsoo.ru/0235cc02

20 Pemere 3a1a4 28.09.2024 bubnunoreka LIOK
https://m.edsoo.ru/4dfda618

01.10.2024 bubnnorexa [JOK
21 Hpasmro Jlenna https://m.edsogru/bbc22726

22 HIIZILI[{;KYTK;;I;(I){;CI/ITI; IiarITIAYI;I(I)(sTo;IHHOFO o1 10-2028 Bubmiorexa LTOK
ToKa https://m.edsoo.ru/621eae9d

23 SBnenne camounaykuu. J1C 03.10.2024 bubmmnoreka HOK
CaMOMHAYKIIUU https://m.edsoo.ru/7ee60ca8

4 DHeprusi MarHUTHOTO TOJISl KATYIITKU C 03.10.2024 bubmuoreka [IOK
TOKOM. DJIEKTPOMAarHuTHOE IOJe https://m.edsoo.ru/b3cOadl1

75 Perwrerue 3a1a4 05.10.2024 bubmuoreka [{OK
https://m.edsoo.ru/88{69d2b

26 O06001enre u cucTeMaTru3aIs 3HaHUA 08.10.2024 bubnuotexa [JOK
1o Teme "DIeKTpoAMHaMHUKa" https://m.edsoo.ru/76484025

27 KonrtponsHas pabora o Teme 08.10.2024 bubmuorexa [IOK
"JnekTpoauHaMuka' https://m.edso0o0.ru/8ae09b98

28 Konebarenpuas cucrema. CBOOOIHEIC 10.10.2024 but6mmoreka [IOK

KoJIeOaHMsI. rapMOHI/I‘-IeCKI/IC KoJieOaHus

https://m.edsoo.ru/7c1db385
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29 Kunematnueckoe 1 TUHAMHUYECKOE 10.10.2024 bub6nmoreka [IOK
OIMCaHME KOJICOATEIbHBIX IBUKECHHUHI https://m.edsoo.ru/87ce9498
OHepreTuyeckoe onvcanue. BeiBos 12.10.2024
30 rapvomccians KoneGami 15 X Bumnorexa LIOK
https://m.edsoo.ru/e3¢99692
SHEPTEeTUYECKOT0 ¥ KHHEMAaTHYECKOTO
OIUCAHMS
. 15.10.2024 bubnuorexa [{OK
3 AmnnTyza u pasa Koneoanmii https://m.edsoo.ru/7a0c439a
[Tepuon u yactora konebanuii. [lepuon 15.10.2024
32 xZ::Eaiiziggg;’(l)xja(if;?am%epI/IozL Bubmuorexa IIOK
o ) https://m.edsoo.ru/e0399319
CBOOOIHBIX KOJICOAHU TIPYKHHHOTO
MasITHHKA
33 3aryxaroiue KoneOaHusl. 17.10.2024 bu6nmorexa LIOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/72¢93d09
17.10.2024 bubmuoreka [{OK
34 | Asroxonebanus https:/m.edsoo.ru/6add2644
19.10.2024 bubmuoteka [IOK
35 Pemenne 3amaq https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
. https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
37 O06001eHre U cucTeMaTu3aIus 3HaHUA 22.10.2024 bubmuoreka [IOK
o TeMe "MexaHnueckue kojedanus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMarHUTHHIE KOJEOAHMUS. 24.10.2024 bubmmoreka [JOK
KonebaTenbHbI KOHTYD https://m.edsoo.ru/d4adabde
sy | oo Towora Cum sy B 10K
https://m.edso0.ru/093f9afl
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
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https://m.edsoo.ru/72e93d09
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3akoH COXpPaHCHUA OHCPI'UHU B

26.10.2024

bub6nmoreka [IOK

40 UCaIbHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
T 51 KTPOMarHUTHBI 1.
41 Kiieg;a{lp?f Bifgjmﬂzzﬂile ) o720 Bubmuorexa OK
https://m.edso0.ru/5¢668619
ANIEKTPOMArHUTHBIC KOeOaHus
42 IlepemenHsbIi TOK. Pezucrop u 07.11.2024 Bu6muotexa [JOK
KOHJICHCATOP B IIETH MEPEMEHHOT'O TOKa https://m.edso00.ru/84836152
43 Karyiika MHIYKTUBHOCTH B LIETIH 09.11.2024 bu6nmoreka IIOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUYECKOH 1Ienn 12.11.2024 bubmmoreka [JOK
MePEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoImHOCTh IEPEMEHHOT0 TOKA. 1.
45 AMIC')IJI'IHI/IT(;(,:Z[HOCeI/II) ZeEICTSyI(i)u?eeamaquHe 124120 buGnnorexa [IOK
https://m.edsoo.ru/lcac6cdc
CWJIBI TOKA U HATIPSDKEHUS
46 Pe3onanc B asiekTpryUecKoil 1enu 14.11.2024 bubsmotexa [IOK
https://m.eds00.ru/087506df
47 Perwrerue 3a1a4 14.11.2024 bu6nmnorexa LIOK
https://m.edsoo.ru/al 6836a4
48 ngglizif)l/:{[}c?;(:pig;g);ftxaliorﬁﬁpe6neHI/Ie o120 bubmmorexa [JOK
" https://m.edsoo.ru/f97418ae
ANEKTPUICCKOI SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH 19.11.2024
49 MIPOU3BOJICTBE DIIEKTPOIHEPTUH. bu6nmorexa LIOK
KynbTypa ncnonb3oBanus https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
50 Pewere 3a1a4 19.11.2024 bubmmoteka IIOK
https://m.edsoo.ru/ec6677ed
51 Permrere 3aa4 21.11.2024 bubmuoreka [{OK
https://m.edsoo.ru/7cab59{8
O6o6msHHe W CHCTEMAaTH3aIs 3HAHUH 21.11.2024 Buborexa [IOK
52 | mo teMe "DIIeKTpOMAarHUTHBIE

KoneOanus"

https://m.edsoo.ru/401024a9
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53 MexaHn4ecKHre BOJIHBI. 23.11.2024 bubmuorexa [IOK
XapakTepUCTUKH MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH 26.11.2024 bubmorexa OK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapakTepHCTHKH 3ByKa 26.11.2024 bu6nmorexa [IOK
' https://m.edsoo.ru/138b6f09
56 Wudpassyk u ynprpassyk. LllymoBoe 28.11.2024 Bu6mumoteka [JOK
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl https://m.edsoo.ru/7380038f
57 Pemierme 3aa4 28.11.2024 bubnuoreka [IOK
https://m.edsoo.ru/cfd918bf
58 OneKTpOMarHuTHbIE BOJIHBL. M3nydeHue 30.11.2024 bubnuorexa [IOK
ANEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprust AMEKTPOMATrHUTHBIX BOJIH. 03.12.2024 bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
o | AT A B 10K
https://m.edsoo.ru/49bel{9e
TEXHHUKE U OBbITY
| P et e B LOK
) N https://m.edsoo.ru/9f96f1{8
3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl
62 AQMUHUCTpAaTUBHAs KOHTPOJIbHAS 05.12.2024 bubmuoteka [IOK
pabora o teme "KonebGanust u BOJTHBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NMPSAMOJIMHEINHOTO 07.12.2024 bubnnorexa [JOK
pacrpocTpaHeHHUs CBETa https://m.edsoo.ru/f9566406
Pemenn 9 Ha IPUMCHCHHE 3aKOH 2.
64 np;elM(fnmiegI;llfca)lro SacﬁpopreaHeeHIg/; o 10122024 bubmorexa [TOK
https://m.edsoo.ru/ea32d455
CBETa
65 Ortpaxenue cBera. [mockoe 3epkaino. 10.12.2024 bubnuotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
o | omemmnemme e Aot Busorsa 10
https://m.edsoo.ru/bc2e55¢cd
npenomiieHus. [lomHoe BHyTpeHHEe
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oTpaxkeHue. [IpenenpHblii yroj moaHoro
BHYTPEHHETO OTPAKCHHUS
67 3211)15(1)1:{?;;;?:1?:;51 l;pgiiii{f;nﬂ 1212202 bubsmotexa [JOK
cBeTa https://m.edsoo.ru/49d830a9
68 Xon mydent B npusMe. Jlucnepeus cera. 14.12.2024 Bu6muotexa [JOK
CoxHbIN cocTaB Oenoro ceera. L[Ber https://m.edsoo.ru/d8elc3be
69 JInnzbl. ®OKYCHOE PACCTOSHUE U 17.12.2024 bubnmnoreka HOK
ONTHYECKas CUJjIa JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paxeHui B TMH3aX U 17.12.2024 Bbu6mmoteka [JOK
UX CUCTeMax. Y BeJIMUYCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
o | e o e 10K
[ ’ https://m.edsoo.ru/5a86809
72 ['ma3 kak onrudeckas cucteMa 19.12.2024 bubsmotexa [IOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [penensi 21.12.2024 bu6nmnorexa LIOK
MIPUMEHUMOCTH T€OMETPUUECKON ONTUKHU https://m.edsoo.ru/cd174al10
74 CKopoCTh CBETA U METO/IbI €€ 24.12.2024 bubmuoreka [IOK
WU3MEPEHUS https://m.edsoo.ru/f32aab06
75 Jlncniepens caera 24.12.2024 bubnuoreka [{OK
https://m.edsoo.ru/lel6cchbe
26.12.2024 bubnuoreka [{OK
76 Hurepepenms ceera https://m.edsogru/ 5fc0c638
77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS 26.12.2024 bubmmnoreka HOK
HaOJI0ACHNsI MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
73 Permrere 3aa4 28.12.2024 bubmuoreka [{OK
https://m.edsoo.ru/3061de2b
79 O TRp— e — 09.01.2025 but6mmorexa [IOK
https://m.edsoo.ru/668edbc8
09.01.2025 bubmuoreka [{OK
80 Jlndparuns ceera https://m.edsoclfru/ 12ed04b5
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JudpakuronHnas peméTka. Y cioBue

11.01.2025

bub6nmoreka [IOK

81 HaOJII0ICHNUS TJIaBHBIX MAKCHMYMOB https://m.edsoo0.1u/f998d964

22 Pemere 3aad 14.01.2025 bubnunoreka LIOK

https://m.edsoo.ru/d58c411a

33 [TonepedHOCTh CBETOBBIX BOJIH. 14.01.2025 bubnmnoreka HOK
[onspusanus cBera https://m.edsoo.ru/e9890fe9

34 Perwerue 3aa4 16.01.2025 bubnunorexa LIOK

https://m.edsoo.ru/c56c8158

85 CBeToBbI€ ABJICHUS B IPUPOJIE 16.01.2025 bubmorexa HOK

https://m.edsoo.ru/0b36363d

26 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 18.01.2025 bu6nunorexa LIOK
o Teme "Onruka" https://m.edsoo.ru/8a14748b

R7 KonTponbhas padota no teme 21.01.2025 Bbu6motreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4

| onEem e e B 10K

: https://m.edsoo.ru/c9bd77cb
MIPUHIIUIT OTHOCUTEIILHOCTH

29 ITocTynatel cieruanbHOM TEOPUU 23.01.2025 bubmuoteka [IOK

OTHOCHUTEJIbHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU 23.01.2025
uHTepBai. [IpeoGpazoBanus Jlopenua.

90 YcinoBre NpUYMHHOCTH. bubmuoreka [IOK
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIcHIE BpEMEHH B COKpaIleHHe
JUTHHBI

91 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM 25.01.2025 bubmuoreka [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc

gy | e B 10K

' https://m.edsoo.ru/b6258ffa
TTOKOSI
28.01.2025 bubnuoreka [{OK
93 PaBHOBeCHOE TEMIOBOE U3ITy4EHHE

https://m.edsoo.ru/f54035a5
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94 3akom cMemerms Biia 30.01.2025 bub6nmoreka [IOK
https://m.edsoo.ru/1¢5ff752
95 I'unote3a M. Ilnanka o kBaHTax. 30.01.2025 bubnunoreka LIOK
®DoTOHEI https://m.edsoo.ru/a5{fa218
96 DHEpIH H HMIYIIHC (OTOHA 01.02.2025 bu6nmorexa [IOK
https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onpitet A. I'. Cronerosa. 04.02.2025 Bu6mumoteka [JOK
3akonbl pororddexra https://m.edsoo.ru/8c68e5b9
o | oo Dbt B 10K
’ https://m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. 06.02.2025 bubmmoreka [JOK
JleOeneBa https://m.edso00.ru/64b4{966
100 BonHoBEIE CBOIICTBA YaCTHII 06.02.2025 Bubmuorexa IIOK
https://m.edsoo.ru/f59cfcec
Bousmsr ne bpoing. J{mmHa BOITHBI .02.
101 Ep(c))gnﬂ I/Iﬂga;l:\)/[(;pf)l oé[JJIIaCT?/I A 802202 bubsmotexa [IOK
. https://m.edsoo.ru/5df8bafl
JIOKQJTM3AIAH JIBUKYIICHCS YaCTHIIBI
102 = KopnyckyasspHO-BOJIHOBOM yalu3M 11.02.2025 bubmorexa LOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha KpUCTaIax 11.02.2025 bubmorexa HOK
https://m.edsoo.ru/30dbal8c
o4 | coneamnms e ot e 10K
N https://m.edsoo.ru/65783dec
I'eiizenOepra
105 Pemenne rpaduueckux 3agau 13.02.2025 bubmotexa [JOK
https://m.edsoo.ru/e70195bd
106 Pemenue pacu€THpIx 3a1a4 15.02.2025 bubmmorexa HOK
https://m.edsoo.ru/ee9b3182
Busorsa 10
" ' . o https://m.edsoo.ru/c3de891a
KopnyckysipHO-BOTHOBOH JTyain3m

[lokymeHT co3aaH B anekTpoHHon copme. Ne 186 ot 17.09.2024. UcnonHuTens: Unbaykosa B.B.

CTtpanuua 58 n3 67. Ctpanuua cosgara: 17.09.2024 15:47

Il INIEKTPOHHBIN
=¥ TATAPCTAH



https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a

OnbITHI IO UCCIETOBAHUIO CTPOCHUS 18.02.2025

108 I 1 bu6nmorexa [IOK
atoMma. [Limanerapnas Moienb aToMa https:/m.edsoo.ru/312b750a
Pezepdopna
20.02.2025 bubmuorexa [IOK
109 Hoctynaret bopa I https://m.edsoo.ru/404dfa9a
110 Bunel criektpoB. CriekTp ypoBHEMR 1 20.02.2025 Bu6muotexa [JOK
SHEPTHH aTOMa BOJOpOaa https://m.edsoo.ru/cf74bl 1a
111 CrnoHTaHHOE Y BBIHYKJIEHHOE 1 22.02.2025 bu6nmoreka IIOK
U3Ty4YCHUE CBETa https://m.edsoo.ru/f945d85¢
25.02.2025 bubnunorexa [JOK
12 Hasep 1 https://m.edsoo.ru/2288a0c4
Hyxknonnas monens spa [ eitzenoepra- 25.02.2025 Bubnmorexa [IOK
113 | MBaHeHko. 3apsig 1 MacCOBOE YUCIIO 1

https://m.edsoo.ru/34adaSde

sapa. 3oTonsl. PaqnoakTHBHOCTH

3aKoH paJiMOAaKTUBHOIO pacnaja. 27.02.2025
CBolicTBa MOHU3UPYIOILETO U3JIy4EHUS. bubnuoreka [IOK
Bnusiare paguoakTHBHOCTH Ha )KHBBIC https://m.edsoo.ru/aab98bef
opranusMmsl. Jlozumerpus

114

OHeprus cBA3M HYKJIOHOB B S7pE. 27.02.2025
Anepusie cunbl. JlepekT Macchl sapa.
SnepHble peakuuu. fnepHbie peakTophl. bubmuoteka [IOK
[IpoGnems! ynpaBiseMoro https://m.edsoo.ru/ff1758d0
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTHUECKHE
aCMeKThl Pa3BUTHUS SJAEPHOIN SHEPTETUKU

115

Meroasl perucTpauuy U UCCIIEeT0BAHUS 01.03.2025
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUA. but6mmorexa [IOK
bapuoHbl, ME30HBI U JICNITOHBI. https://m.edsoo.ru/lac08asSb
[IpencraBnenue o CrangapTHON MOAEINH.
KBapk-riarooHHas MOAEb aJpOHOB

116

®dusuka 3a npenenamu CTaniapTHON 04.03.2025
117 | monenu. TémHas Matepusi U TEMHAs 1
sHeprus. EnuncTBo pusnueckon

but6mmoreka [IOK
https://m.edsoo.ru/c026fd37
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KapTUHBI MUPa
118 Otanbl pa3BUTHS ACTPOHOMHUH. 04.03.2025 bubnmnoreka HOK
3Ha4YeHne acCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpruMeHNMOCTH 3aKOHOB (PU3UKH JIS 06.03.2025
119 0OBSCHEHHS IPUPOABI KOCMUUYECKHIX bubmuorexa [{OK
00BEKTOB. MeTO/IbI aCTPOHOMUYECKIX https://m.edsoo.ru/39¢44028
HUCCIIEIOBAHUN
I B LOK
’ https://m.edsoo.ru/4877aale
aACTPOHOMUS
121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUe 11.03.2025 bu6nmnorexa LIOK
3BE3/1bl, INIAHETHI, UX BUIAMMOE JIBIKECHHE https://m.edsoo.ru/aac588eb
SuGorra LOK
. https://m.edsoo.ru/22748eb4
sHeprun CoJIHIIA U 3BE3T
| e e B LOK
" https://m.edsoo.ru/42169944
CBETUMOCTD
124 3Be3bI TTIaBHOM MOCIEN0BATENLHOCTH 13.03.2025 Bubmiorexa LTOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHnee ctpoeHue 3BE3 1. 15.03.2025
125 CoBpeMeHHBIE NPEACTABIEHUS O bubmuoteka [IOK
MPOUCXOXKACHUH | BoJtonnu CoJHIa U https://m.edsoo.ru/d09da494
3BE3/1. DTaIlbl )KU3HHU 3BE3]T
2 | BRI e oo, Bumorera 10K
' https://m.edsoo.ru/7cd10a0a
rajakTHK
B HHas. Pacimpenne B HHOM. .03.
127 3alf§IJ{1 g(a6a6na a;eoprl)/leﬂ B(e)J'IB(I:JiJ(-)I:O ° 15052025 bubmorexa HOK
) https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenmmKTOBOE HM3NydueHnE
128 MacmrabHas cTpykTypa Beenennoit. 20.03.2025 bu6muoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
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Hepeménnsie mpo6iieMbl aCTpOHOMUUT

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccneqoBanyue MarHUTHOT'O IT0JIS
MOCTOSIHHBIX MarHUTOB

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHune 3aBUCUMOCTH CUJIbI AMIiepa
OT CHJIbI TOKA"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
AJIEKTPOMArHUTHON UHIYKIUU"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
camouHAyKIuu" "

®Ou3MUECKUil MPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOHBIX
KOJICOAHUH HUTSIHOTO U TIPYKUHHOTO
MasITHUKOB"

@uU3NYECKU NPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue 3HEPrUM B
MPYXKUHHOM MasiTHUKE"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne napameTpoB 3BYKOBOU
BOJIHBI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune nokasaTelis NpeaoMICHUs
crexna”

@u3NYeCKUil IPAKTUKYM IO TEME
""N3mepeHne GOKyCHOTO PACCTOSHUS
paccenBarOIUX JUH3"

Pu3HYECKUl IPAKTUKYM 110 TEME
"Habmronenue aqudpakiuum,

20.03.2025

01.04.2025

01.04.2025

03.04.2025

03.04.2025

05.04.2025

08.04.2025

08.04.2025

10.04.2025

10.04.2025

12.04.2025

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nmoreka IIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnuoreka [{OK
https://m.edsoo.ru/b8tb6391

bubnunoreka LIOK
https://m.edso00.ru/5d159d35

bubmmoteka IIOK
https://m.edsoo.ru/a28026bd

bu6nmorexa LIOK
https://m.eds00.ru/89dc2d90

bu6nmorexa LIOK
https://m.edsoo.ru/b100661a

bubnmnorexa LIOK
https://m.edsoo.ru/42569¢eal

bu6nunorexa LIOK
https://m.eds00.ru/b8791fb3f
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nHTEephEepEHIINU U TTOJIsIpU3aIuy cBera’”
@u3nuecKuil NPAKTUKYM 110 TEME 15.04.2025
"Onpenenenne UMITYIbCa U DHEPTUHU
140 en;f)TIfBI/ICTCKHX ‘la(}JITI/I (mmo b bubsmotexa [JOK
P H https://m.edsoo.ru/8b7ac737
dotorpadusiM TPEKOB 3apSHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"
dOuznyeckui IPaKTUKYM 110 TEME 15.04.2025
" P o bubmmoreka [JOK
141  "H3mepenue nocrossHHoM [1nanka Ha
https://m.edso0o0.ru/63756¢47
OCHOBE HccieoBanus porodddexra
@u3nyecKkuil NPakTUKYM 110 TEME 17.04.2025
""HabGmonenus B Teneckon JIyHsl, bubnunoreka LIOK
142 . N
IUTaHET, TYMaHHOCTEH U 3BE3/IHBIX https://m.edsoo.ru/eb916182
CKOIIeHnin"
O0001IeHrEe U cUCTEMATH3AIMs 3HAHUN. 17.04.2025
Ponb ¢usuku u acTpoOHOMHH B
143 BKOHO(}\)/II/IIIeCKOI\;I TeI:;HonomquKoﬁ bubmorexa LIOK
N ’ N ’ https://m.edsoo.ru/ec651eb8
COIIMAIBHOW M ATHYECKOH cdepax
NEATEILHOCTH Y€JI0BEKA
O00011IeHIE U CUCTEMATH3AIU 3HAHUI. 19.04.2025
144 | Pomnp HH;[eCTo ($bU3UKH U acT I(_)IHOMI/II/I B bubmorexa LIOK
o N p https://m.edsoo.ru/c3dabebe
COBpEMEHHOM Hay4yHOU KapTUHE MHpa
O00011IeHIE U CUCTEMATH3AIlU 3HAHUI. 22.04.2025
Ponb usmnueckoit Teopun B
OPMHUPOBAHUU MPEICTABIEHUH O
145 $H§qui1<oﬁ Ka TEIHIé MHpa, MECTO bubmorexa HOK
. P pa, https://m.edsoo.ru/1072021e
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PAIY COBPEMEHHBIX €CTECTBCHHO-
HAyYHBIX TIPEJCTABICHUN O PUPOJIE
146 O06o01eHre 1 cucTeMaTr3aIis 3HaHHHA 22.04.2025 bubmuoreka [{OK
o teme "Kunemaruka" https://m.edsoo.ru/ad6ddeed
147 O06o00menne 1 cucTeMaTH3aIns 3HAHUI 24.04.2025 but6mmoreka [IOK
o teMme "Kunemaruka" https://m.edsoo.ru/18f19f7¢
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148 O06o001eHre 1 cucTeMaTr3aIs 3HaHUK 24.04.2025 bubmuorexa [IOK
o teme "/lunamuka" https://m.edsoo.ru/e7d400f4
149 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHUIA 26.04.2025 bubnnorexa [IOK
o Teme "CraTuka TBepa0ro Tena” https://m.edsoo.ru/b032fc4b
Busorsa 101
" p https://m.edsoo.ru/4e31b507
MEXaHHKE
Busorea 10K
. H,, yp https://m.edsoo.ru/2dfbafc5
KHHETUYCCKOM TeOpUHr
Busorsa 101
" PMOAL ' . https://m.edsoo.ru/3cca482¢e
MAIIIHHbBI
Busorea 101
P " https://m.edsoo.ru/32a4d1a0
BemecTsa. Pa3oBbIe ITEPEXOIbI
154 O06o01IeHre U CUCTEMaTU3allisl 3HAHHMA 06.05.2025 bubnnorexa [{OK
1o Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/ed440ca8
Brmores 10K
ToK" JICKTP https://m.edsoo.ru/c63{7¢10
156 O06o0meHre u cucTeMaTr3aIis 3HaHHHA 08.05.2025 bubnuoreka [{OK
o TeMe "Toku B pa3InyHbIX cpeaax” https://m.edsoo.ru/1d36b5Sb1
157 O06001enre U cucTeMaTru3aIus 3HaHU 10.05.2025 bubmuoreka [IOK
1o teme "MarautHoe nosie" https://m.edsoo.ru/3bf0def9
o | o o O Busmorea 101
" 1 " https://m.edsoo.ru/71453ee6
DNeKTPOMArHUTHAS WHIYKIIHS
s | o oo O, Busmorea 101
" " " https://m.edsoo.ru/3d40077a
Mexaandeckue KoaeOaHust
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Pe3epBHBIi ypoOK. O60?H.[CHI/IC u 15.05.2025 Bubnmorexa [JOK
160 | cucTemaru3zanus 3HaAHUH 1O TEME
" i https://m.edsoo.ru/3b4c06ac
DJICKTPOMArHUTHBIC KOJICOAHUS
PesepBHelil ypok. O60011eH1E 1 15.05.2025
161 cHCTeMaTHu3alus 3HaHUH 10 TeMe bubnunorexa LIOK
"MexaHU4YeCKHUE U DJICKTPOMArHUTHBIC https://m.edsoo.ru/053e2248
BOJIHEI"
| sy, O B 10K
" " I https://m.edsoo.ru/d6310bfd
OnTuka
5 | oo Ot B LOK
"Octiops CTO" https://m.edsoo.ru/5¢2bb83d
4 | oo Ot B LOK
" H . " https://m.edsoo.ru/96a7a2dd
KopmyckyisipHO-BOTHOBOH JTyaJii3M
s | oty Ooebmene B 10K
" 4 " https://m.edsoo.ru/52ad1603
dusuka atoMa
PezepBHblit ypok. O60011eHNE U 22.05.2025
166 @ CHcTeMaTH3als 3HAHUH 110 TeMe bubmmoteka IIOK
"®u3uKa aTOMHOTO0 SApa U https://m.edsoo.ru/5beclc65
3JIEeMEHTapHbIX YacTull"
7 | g o Ot Bumores 10K
S cre 3auud 3 ,,0 eme https://m.edsoo.ru/f7¢59d38
DneMeHTHl acTpOPHU3UKU
168 PesepBHLI YDOK 22.05.2025 but6mmorexa [IOK
P P https://m.edsoo.ru/1f511654
. 24.05.2025 bubnmnorexa LIOK
169 PESEPBHBIN YPOK https://m.edsoo.ru/905¢5ce0
< 24.05.2025 bu6nunorexa LIOK
170 PESEPBHBIN YPOK https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Msxkumes I'.41., ByxoBues b.b., Corckuit H.H. Yue6nuk. ®usuka. 10 kinacc

Makuwes I'.A., Byxoeuee b.b.,Yapyecun B.M. . Yueonux. @uzuka. 11 knacc
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

3opud H.W. ®usuka.10- 11 knacc. KUMabi

Maposu A.E., Mapon E.A. OnopHsie KOHCIIEKTHI U TuddepeHpoBannbie 3aaauu no gusuke 10 -11 xmacca
OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
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Jluct cornacoBaHus k gokymeHTy Ne 186 ot 17.09.2024
WHuumatop cornacosanus: Unbaykosa B.B. dupekTtop
CornacoBaHue nHnyumnposaHo: 17.09.2024 15:49

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Wnenykosa B.B. 17.09.2024 - 15:49
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