«PaccMmoTpeHo» «CormacoBaHo» «YTBEpKIIEHOY»
PykoBoautens IIMO 3amecturensb qupektopa  upexrop MbOY KCIHI Ne 3

o YP
MypasbeBa H.B. I'opneesa JILLA. J.X.I'anueBa
poTokoJ1 Ne§ oT «29» aBrycrta 2025 r. mpuka3 Ne 349/25
oT «29» aBrycra 2025 1. oT «29» aBrycra 2025 1.

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT 00D668A5233D80E25FCEATBTETB3C1B651
Bnapeney: MaHweea Ounapa XakuMoBHa
HencteuteneH ¢ 17.03.2025 o 10.06.2026

Pabouas nporpamma
(ID 8610059)
y4eOHOTro mpeaMeTa
«Dusuka»
g 10-11 kmaccoB
MYHULIMTATBHOTO OI0JIKETHOTO 00I1e00pa30BaTEIbHOIO YUPEKIACHUS
«Kyxkmopckas cpenusisa mkoia Ne 3y
Kykmopckoro MmyHunumnansHoro paiiona Pecriyonuku Tarapcran
Ha 2025-2026 yueOHbIl 1O

Pa3paboranu:
XaiimapoBa Jlapuca AXmMeTOoBHA, YIUTENb (PU3UKHU U
XUMUH BBICIICH KBATH(UKAIIMOHHON KaTEeropuH,
SpmyxameroB Unbmatr MUHHEBAKUIIOBUY, YUYNUTEIb
bU3UKY TIepBOM KBATM(DUKAITMOHHONW KaTETOPHUH

[okymeHT co3aaH B anekTpoHHow chopme. Ne 102 ot 14.11.2025. UcnonHuTtens: MNaHuesa J.X.

r, 0 AIEKTPOHHbINA
Ctpanuua 1 13 25. Ctpanuua cosgaHa: 14.11.2025 13:48

=¥ TATAPCTAH



INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Cogepxanue mnporpaMMbl Mo (U3MKE HaIlpaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeaMETHBIM
pe3ynbrataM OOydeHHs, a TaKKEe YYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHETO O0IIero odpa3oBaHHs, IUIAHHPYEMBIC
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpeIMEeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YJIbTAThI 110 FOJJaM 00yUYEeHUSs;

e cojnepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0yUdeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
[konpHBIH Kypc (U3MKK — CHUCTEMOOOpA3YIOIIUN MJisi E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmueckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (PU3NYECKUMX 3HAHUN ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHre YMEHUN
MPUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (u3nku JUist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKU 0ObeAUHEH BOKPYT
buznueckux Teopuil. Benymmum B Kypce sBisieTcss (OpMUPOBAHUE MPEICTABICHUUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonocuzayuu peasn3yercss IMOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
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TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero o0mero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHUMOCTU TEOpUH, JJIs ONMCAHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJIX0A B Kypce (PU3MKH peaTu3yeTcs MPekIe BCEro 3a cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUYEHUYECKUX MPAKTHYEeCKUX paboT. Brinenenue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YyIENsAETCs PELIEHUI0 Pacu€THBIX M KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfelna
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIel >KU3HHU, TpeOyromue BbIOOpa (U3MYECKOW MOJICNU IS CUTYallMH TPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MpPEeJAMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE J1ab0paToOpHOE 000PYIOBAHUE [Tl BHIIOIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.
JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeunBaeT IMOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMMme 1o
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUil AJis HUCCIIEJOBaHMSI M3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUYECKUX MPaKTHUECKUX paboT gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MpHOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:
e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OOy4aromuxcs K HaydyHOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHupOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (QopmHupoBaHUE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
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e (QopmupoBaHue yMEeHUN OOBSICHATH SIBJICHUSI C UCIOJIb30BaHNEM (DHM3MUECKUX 3HAHUHN U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHUE TPEACTABICHUN O pod (PU3UKHU AJIs Pa3BUTHS JPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JloctuxeHue 3TUX Ieseld 00ecleurBaeTCsl PEeUICHUEM CIEAYIOIUX 3a7ad B Ipoliecce

U3y4eHHS Kypca (pU3UKU Ha YPOBHE CPETHETr0 O0IIero 00pa3oBaHuUs:

e npuoOpeTeHrne CUCTEeMBbl 3HAaHUN 00 OOIKX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, JJIEKTPOUHAMHUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHuUE YMEHHIl MPUMEHITh TEOPETHUYECKUE 3HAaHUS JJs OObBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS TMPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 337ad C SBHO 3aJaHHON (u3muecKoit
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIUX CaMOCTOSTEIbHOE CO3/aHue (pu3nuecKkoin
MOJIEJIH, aJIEeKBaTHOM yCIOBUSM 33]1a4H;

e MnoHUMaHHEe (U3MYECKUX OCHOB U MPHUHIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPEy;

® OBJAJICHHE METOAAMH CaMOCTOSITEIILHOTO TUIAHUPOBAaHUS U MPOBENCHUS (PUINUYECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI Pa3BUTHSl YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha w3ydenue ¢usukm (06a30BBIi YPOBEHb) HA ypOBHE CPEIHETO OOIMIETO O0pa3OBaHHUS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTENb JEJIaeT BBHIOOP TPOBEICHHS J1ab0paTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIIUXCsl.
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COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA
10 KUIACC

1. ®u3nka U MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o mpupoje. HayuHble MeToabl MO3HaHUS OKpysKarolero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOABL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pusnueckux siBIeHU U npoueccoB. Hayunbele runoressl. duznueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Poip m Mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIeSITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHaznoroble ¥ IU(PPOBBIC U3MEPUTEIILHBIC PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEMbl KoopAuHaT. ClioKeHHe NMepeMEIeHU 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHu .

KpuBonuneiinoe naBuxenue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHnyeckue yCTpoiiCTBAa W TPAKTUYECKOE TNPHUMEHEHHUE: CIUIOMETp, JABM)KECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEPEAyH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, WIUTFOCTPALMS KHWHEMATHYECKUX XapaKTEPUCTUK JBHUKEHHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJeHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS  MEXAYy — OYTSIMH,  NPONHACHHBIMM  TEIOM 34
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBUXXEHHMH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

W3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.
Nzydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anmuiies. 1lepBoiit 3akoH HeroTona. HEpLmanbHble cCHCTEMBI
oTCcUéTa.
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Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MarepuaibHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIs MaTepraabHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TeJa B )KUAKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEJA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS MTOKOS1, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHnbl COXpanHeHUun 6 MeXaHuKe

Hmnynbe MatepuanbHOM TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUEK. MIMITyJIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpPTrHs ynpyro 1e(popMUPOBAHHOM NMPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHLMAJIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjaapa € IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.
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HccnenoBanue cBsi3M pabOThl CUJIBI ¢ M3MEHEHHUEM MEXaHMUYECKOW SHEpruM Tejla Ha
IIPUMEPE PaCTSKEHHSI PE3UHOBOT'O JKI'yTa.

3. MoJuekyasipHasi pu3suka ¥ TEPMOJAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUIECKON TEOPUHU M UX OMBITHOE 000CHOBaHHE.
BpoynoBckoe nBmxkenue. Juddysus. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BellecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnnas ABorajipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBWKeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a3oBele  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoiiecchl B uaeanbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
n30Xxopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPakTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOEHHE BemiecTBa, ¢ororpadud  MOJIEKYI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHIKEHHUSI.

Mogaens onbita [lITepha.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY JABJICHMS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpOIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHATBHI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHss 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEprHsi 0JJHOATOMHOTO
UJICAIBHOTO ra3a. Busl Tenonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIMUS, U3IIyYEeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonstue 00 ammaGatHOM mporecce. IlepBbiii 3akoH TepMoamHamukH. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. ['padudeckas nuaTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBEL AeficTBUS TemioBbIX MamuH. [IpeoOpa3oBaHus 3HEpTUU B
TeroBbIX MamuHax. Koadduuuent nosnesnoro neiictBust ternoBoil mammubl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuuyeckue yCTpoMcTBa M MPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu
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H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TOJ JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue 3(Qupa B JaTyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne yaenbHOoM Term1oEMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXxa. Haceimiennslil map. Y aenpHas TEIuioTa napooOpa3oBaHMUS.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPONHS CBOMCTB KPUCTAIIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOpUMCETp, TCXHOJIOTHH IMOJIy4YCHHA COBPCMCHHBIX MarcpuaoB, B TOM qHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu noHWKEHHOM JTaBJICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

4. DNeKTPOAMHAMHUKA

Tema 1. Dnexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUuyeckud 3apan. JlBa Bua dJIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneictue 3apsnoB. 3akoH Kynona. TouedHslii  2JIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnousd. [lpuHimun cynepno3unun
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro modis.  [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
[TpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. J{MdaeKTpuuecKas MIpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHUE: JIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU3OBAHHBIX TEIN.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.
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DJIEKTPOCTAaTUUYECKas 3alUTa.

JM3eKTpUKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOTO KOHJEHCATOpa OT IUIOHIaJAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS IEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenne. 3akon Oma 1715 yyacTka LETH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY aensHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pa6ota sanexkTpuueckoro Toka. 3akoH Jxoyms—JIenma. MOMHOCTD 37EKTPUUYECKOTO TOKa.

DIEeKTPOABMKYIIAsI CHJIa U BHYTPEHHEE COMMPOTUBIICHHE UCTOYHMKA TOKA. 3akoH Oma Jyist
MOJIHOM (3aMKHYTO#) anekTpudeckoii nenu. Koporkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNIeKTpUUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAs MPOBOJUMOCTh MOJYIPOBOJIHUKOB.
CsaoticTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUUYECKUI TOK B PACTBOpax M paciulaBax »dJICKTPOJIUTOB. DIEKTPOJIUTHYUECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DJNIeKTpUUYECKHl TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHudeckue yCTPOWCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, JJEKTPOHArpeBaTeNbHbIE NPHOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOpbI, TEPMOMETP COMPOTUBJICHHS, BAKYYMHBIH THOJM, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMXKYILIEH Cwibl. KOpOTKOE 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISL TPOBOJIMMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenne cMenmaHHOTO COCTMHEHHS PE3UCTOPOB.

WN3mepenne  SAEKTPOABIKYIIEH CHJIBI  HCTOYHHKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anekrponusa.
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MexnpeaMeTHbie CBS3H

Nsyuenne kypca ¢usuku 6azoBoro ypoBHss B 10 Kiacce OCYIIECTBISETCS € YYETOM
co;lepxcaTeanHx MC)KHpCI[MeTHbIX CBSI3€I71 C KypcaMI/I MaT€MaTUKU, 6I/IOHOFI/II/I, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsimusi, CBA3aHHBIE C HM3YyYEHHEM METOJIOB HAYyYHOT'O IO3HAHUS:
sBIICHUE, Hay4YHbId (pakT, rumore3a, Qu3MYecKas BeIHYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JIMHEWHass (QyHKIuUsA, napabdona,
runep6oa, X rpadMKy U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCHHYC, TAHT€HC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOSKIMH HA OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

bBuonoecus: mexanndeckoe NBM)KCHHUE B JKUBOW npupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEavH, TEINIOBOS PAaBHOBECHUE), SJICKTPUUSCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIDHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJ, XHUIAKOCTEH W Ta30B, AJICKTPHUYCCKUE
CBOMCTBA METAJLJIOB, DJICKTPOJIMTHYCCKAS TUCCOLMAIINS, TajlbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE NBIKEHUH C MCIIOIB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOIIUITHUKK, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS UMITylIbca B TEXHHKE (pakera,
BOJAOMET U Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOOUJIIBbHUK, KOHI[I/IHI/IOHep, TCXHOJIOTUA HOHy‘ICHI/Iﬂ COBpeMeHHI)IX MaTepI/IaJ'IOB, B TOM 4YHUCJIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  OJCKTPOCTAaTHYECKas  3allluTa,  3a3eMIICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OJICKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

4. DJIeKTPOAMHAMUKA

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

IlocTostHHBIE MarHuThl. B3auMoAeiCTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprno3uiyy MarHUTHBIX 1Mojei. JINHMM MarHUTHOU
MHAYKIMK. KapTiHa TUHUI MarHUTHON MHAYKINU NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUMU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HIEeKTpOMAarHUTHOM WHAYKHMH. [IOTOK BEKTOpa MarHUTHOM HHIYKIIHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMXKYIIAs CHjla WHAYKUUU B IPOBOJHHUKE,
JBUXKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTS. SIBIEHNE CAMOMHIYKIINU. DJIEKTPOABHIKYILAsl CUJIa CAMOMHIYKIIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.
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TexHudeckue yCTpoOWCTBA M NPAKTUYECKOE NPUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YACTHULl, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHOM UHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIECH CUJIbI MHAYKIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS OCTOSHHOTO MarHUTa Ha PaMKYy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

5. KonieGanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUSA

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMYeckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [IpyXMHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHUYECKUX KosiebaHui. [IpeBpaiieHue sHepruu
[PY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€ATLHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJ1eOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxaroIux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHHMYECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYJTHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOIEHUE SIEKTPUUYECKOM HIHEPIUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynpTypa wucnoiab3oBaHus
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3atyxaromux KoleOaHui.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAalpsDKEHHsT OT BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

11

[okymeHT co3aaH B anekTpoHHow chopme. Ne 102 ot 14.11.2025. UcnonHuTtens: MNaHuesa J.X. B SINNEKTPOHHbIA
CrtpaHunua 11 3 25. CTpanuua cosaaHa: 14.11.2025 13:48 =¥ TATAPCTAH



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHAN 31EKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBaHue IEpEMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JuHa BojHBL. [lomepeuHble W MpOAONbHBIE BONMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BojHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[llkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHnuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBas JUArHOCTUKa B TEXHUKE W MEAMIMHE, pajaap, paguoOnpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromieecs Ten0 Kak HCTOUYHUK 3BYKa.

HaOGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHUUECKUX BOJIH.

HabGnronenue nnrepdepeHunu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenne cBsi3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOHM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IIPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTepepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OAHOPOIHOMN CpeJie.
JIyd cBera. ToUEUHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKkOHBI MpeJOMJIEHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron IMOJHOIO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus ceeta. CroxxkHbll cocTaB 6enoro cera. L{ger.

Cobuparomue U paccenBaromue JUH3bl. ToHkass nuH3a. DOKYyCHOE pACCTOSHUE U
ONTHYECKasl CHjia TOHKOM JMUH3BL. [locTpoeHne n3obpakeHuil B COOMPAIOMINX U PAaCCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JIUH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.
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BomnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIOIEHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tomnsipusanus ceera.

TexHUYeCKHE YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHUE: OYKH, Jyma, (oToarmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Llemoncmpayuu

[IpsiMonHeitHOE pacHpoCTpaHEHUE, OTPaKEHHE M IperomiieHue cBera. OnTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBIL.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenune mokazaresst mpeioMICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Habmronenue nucnepcuu cBera.

6. OcHOBBI cHIENHAJIBHON TEOPUH OTHOCUTEJIBLHOCTH
['paHuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

7. KBanToBas pusznka

Tema 1. Inemenmol K6anHmMoB80i ONMUKU

®oronsl. ®opmymna [Tnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hoToddpdekra. «Kpacnas rpanuia» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHu4eckue yCTpONCTBA M TPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOIATUNK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.
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CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHnue GOTOHOB IpU IEPeXojae aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZOpPOAA.
BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyisspHO-BOJIHOBOM J1yaau3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CHEKTPAJbHBIA aHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Hab6nronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopna 1o onpeeseHuo coctaBa paJioakTUBHOTO U3JTyUeHHs.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue mpoToHa W HeillTpoHa. HyknonHas monens siapa [eiizenOepra—lBaHeHko.
3apsn sinpa. MaccoBoe uuciio siapa. M30tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaza. ['aMmma-usiyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus CBs3U HYKJIOHOB B sifpe. SaepHble cuibl. Jlegekt macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiit peaxktop. TepmosaepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.
OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.
Mertobl HaOIOIEHNUS U PETUCTPALIMH YIE€MEHTApHBIX YacTHII.
dyHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO hrznyeckoil KapTUHBI MUpa.

TexHUUeCKne yCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHUE: J03UMETp, kKamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

8. Dy1eMeHTBI ACTPOHOMHHU M ACTPOPU3NKH

Oranbl  pa3BUTHS  aCTPOHOMHHM. [IpUKIagHOE ¥  MHPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3mH0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, INIAHETHI, UX BUAUMOE JBHKEHUE.
CoiHe4yHast cucTeMa.

Connue. Conneunast akTuBHOCTh. McTounuk sHeprum ConHoa M 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CHEKTPAJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
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[JIABHOM TIOCJENOBATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocjeaA0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajJlakTuk. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX ajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtonieHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJICNICHUs MOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro nomyuiapus 1 sipKkue 3BE3.bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro Ilytu.

Oo6o0maroniee noBTOpPeHUE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHYECKOW cdepax AeATeIIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCcTaBiIeHu 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTHHBI MUpa B 00IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBiseTcss ¢ y4€TOM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJIOTHWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOAOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IpU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEIEIIEHNE TUIOIIAIU TNIOCKUX (pUryp u oobEma Te.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mIpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM TIPUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBUE pajualii Ha >KHUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pya, GOTOoChEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: MTUHUU DJEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHIYKIMOHHAs TedYb, pajap, paJuoNpHEMHHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

OcBoenne yueOHOro mnpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOMIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U IIPEJAMETHBIX 00Pa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAIUIUOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTU B IMPOLIECCE pean3aliid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCKOro BOCHUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX T'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTEIbLHON OpraHU3aInu;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUIMCKOMN I'paTaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSM POCCUHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIE B ICATSIHLHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOHYHUBOTO Oy IyIIETo;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
¢buznueckoil HayKe;

5) TpyaoBoOro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepam NpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3HKOM M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieit
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

C(OPMHUPOBAHHOCTh AKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIeM;

TUTAHUPOBAHKUE M OCYIIECTBIICHHE JIEHCTBUN B OKpY)KAlOIIEeH cpele Ha OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacIIupeHHe OIbITa JIEATEIBPHOCTH OSKOJOTMYSCKOH HAIpPaBJIICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUMN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHUE IICHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUEHUS PU3UKH
OCYIIECCTBIISATh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIPHOCTh MHAUBUIyalIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornyeckue JeCTBUSA:

CaMOCTOSATENIbHO (OPMYJIUPOBaTh M aKTYaJM3HpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEAEIIATh UEN IEATENbHOCTH, 33/1aBaTh MAPAMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMbI C YUETOM aHAIN3a UMEIONINXCA MaTepUaIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHHWBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISIM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBILUJICHUE MIPH PEUICHUH )KU3HEHHBIX MPOOJIEM.

bazoBble uccienoBaTe/bCKHe JeCTBUS:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSTUAMH W MeToAamu (pu3mdeckoi
HayKU;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
(bU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUAAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €ro HMHTEpIIpETaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyallUsX, B TOM YHCJE TMpHU
CO3JJaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W W aKTYallM3UpPOBATh 3a7ady, BbIABUTATh
TUIIOTE3y €€ pEeIIeHMs, HaXOOUTh apryMEHTHl Ui J0Ka3aTelIbCTBA CBOUX YTBEP)KICHHI,
3a7]aBaTh NapaMEeTPbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh TOJYYECHHBIE B XOAE PEIIEHHUS 3aJa4yd Pe3yJbTaTbl, KPUTUYECKHU
OIIEHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B O0OPa30BATENBHOU AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIEC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:
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BJIAJI€Th HaBbIKAMH MOJy4YeHHs MH(OpManuu GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIIBHO OCYLIECTBJIATh IIOMCK, AaHAJINW3, CHUCTEMATH3alUI0 U
MHTEpIpEeTanrio HHPOPMALUU PA3TMYHBIX BUJIOB U (OPM IPEIICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIUH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3aa4 C COOJIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MMaCHOCTH, THTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX H
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (PU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEICTABJICHNS U BU3YaIU3aLuH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIICCTBIISATH OOIICHHUE HA ypOKaX (PU3UKU U BO BHEYPOUHOH JICATCIHLHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHI,

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pEHHUSA C MCHOJb30BAHHEM S3bIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;

BEIOMpATh TEMATHKy M METOJbI COBMECTHBIX ICHCTBHI C y4€TOM OONIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHON JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHUM, PaCHpElesaTh POJH C YYETOM
MHEHUH YY4aCTHHKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 YYacCTHHKA KOMaHIbl B OOLIUI pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3UIUHA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYAIUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicCTBUSI
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIBHYIO IEATENIBHOCTh B 00JacTu (QU3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKON pPabOTBI ¢ YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacIIMpsTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JiefaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAUIMH B o00macTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:
JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATE€IbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;
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BJIJICTh HABBIKAMH TIO3HABATEILHON PeICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JEHCTBUIl
N MBICJIUTCIIBHBIX MPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

yYMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATD PEIICHHS 10 UX CHIKEHHUIO;

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX TPU aHAIU3E PE3Y/IbTaTOB IESITEIbHOCTH;

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U apI'yMEHTBI APYTUX [IPU aHAJIU3€ PE3YIIbTAaTOB JCSITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B niporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBbI 10 (pU3HKe st
YPOBHSI CpeAHEro O0IIero oO0pa3oBaHUs y OOyYaIONUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyIUpOBaHMs, BKJTFOUYAFOIIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K OMOIHMOHAIBHBIM
U3MCHEHHSIM H MTPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMK, BKJIOYAIOIICH CTPEMJIEHHE K OCTIOKCHHIO IEIU M YCIEXY,
ONITUMU3M, NHUIIUATHUBHOCTb, YMCHHUC I[efICTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I71;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE APYTUX,
YUYHUTBHIBATH €TI0 MPHU OCYIECTBICHUH OOIICHHs, CIIOCOOHOCTh K COYYBCTBUIO M COIEPEKUBAHHMIO;

COIIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTHMH
JFOIbMU, 3200THUTHCS, IPOSIBIISITH MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOydenus B 10 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTUHBI MHUPA, B PAa3BUTHUM COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKOU
JIeATETbHOCTH JIFOCH;

VUYUTHIBATh TPAHUIBl TPUMEHEHHUS H3YyUYEHHBIX (U3HUYECKUX MOJCNICH: MaTepHalibHast
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA Tra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH JIEKTPUUECKUU 3aps] NpHU pEeUICHUU
buznyeckux 3amay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOLECCH) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Ted,
IBUKEHHE 10 OKPYXXHOCTH, WHepIus, B3auMopeictBue Tten, auddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O00BbEMa TeNn MpHU HarpeBaHUU
(oxJaXk/IeHNH), TEIJIOBOE paBHOBECHE, NCIIApEHKEe, KOHAEH CAlus, IaBJIeHHEe, KpUCTAIIIN3aIus,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBILIEHUE AABJICHUS Tra3a MpHU €ro HAarpeBaHUHU B 3aKPBHITOM
coCcyJlle, CBA3b MEXAY IapaMeTpaMu COCTOSHMSI Ta3a B H30IpOIECccax, dSJIEKTPU3AIMS Tel,
B3aUMO/ICHCTBUE 3aPSAI0B;

OTIMCHIBATh MEXAHWYECKOE IBWIKEHUE, WUCIOJB3Ysl (PU3NUYeCKHe BEIUYHHBI: KOOPIUHATA,
MyTh, NEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITYJbC Teja, KUHETHUYecKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHW4eckas pabdoTa, MeXaHM4YeCKas MOIIHOCTh; IMPHU
OTNMCAaHWU TPABWIBHO TPAKTOBaTh (U3MUECKHUH CMBICT HCIOJIB3YEMbIX BEIWYWH, HX
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0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUUHY
C ApyTHMM BECIMYHMHAMHU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUS, HUCIOJIb3Ys
¢dusznyeckue BEIMYMHBI: JaBlIEHWE Tras3a, TemIepaTypa, CpeAHssi KUHETHYecKas OJHeprus
XaO0THYECKOr0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT MOJIe3HOr0 IEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMMCAHUH MPABUIHLHO TPAKTOBATh PUINYCCKUIN CMBICI HCIIOIB3yEMbIX BEIINYHH,
uX O00O03HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJINYUHAM;

ONUCHIBATh M3YUYCHHBIC SJIEKTPUUECKHE CBOWCTBA BEILECTBA M DJICKTPUUECKHUE SBIICHHS
(mportiecchl), UCTIONB3YsT (GU3NYECKUE BEITHYUHBI: AICKTPUUSCKUN 3apsiji, AJICKTPUIECKOE MOJIe,
HaIpsSOKEHHOCTh IOJIS, IOTEHLHMAJ, pa3HOCTh MOTEHIMAIOB; IpU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIOJNb3YyEMbIX BEIUYMH, UX OOO3HAUYEHUS U EIUHUIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PHU3MUECKYIO BETUYHHY C IPYTUMH BEIIMIMHAMH,

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCIONB3Ys (U3NYECKUE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS MMITYJIbCa, IPUHLIUII CYNEPHO3ULUN CUJI, IPUHLIUIL
PpaBHOIPaBUSI UHEPLUATIBHBIX CUCTEM OTCUETa, MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpeIHEH KHUHETHYECKOW SHEPruM TEIUIOBOTO IBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYCCKUX YCTPOKUCTB;
pa3ianyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BAHKS B IIOBCEIHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 10 HUCCIIECOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpEHUH, Tpu d3ToM (hopmMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3Y Yy4eOHOTO OKCIEepPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI,

OCYHIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BeIHMYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEeHH, MPH 3ITOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pPE3YyJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BUAE TaOIUIl U TpadUKOB, JeIaTh BHIBOIbBI
M0 Pe3yJbTaTaM UCCIEAOBAHMUS;

coOnrofath mpaBuia O€30MacHOrO Tpyda MpU MPOBEACHUM HCCIENOBaHUN B paMKax
y4eOHOTO0 OSKCIEpUMEHTa, Yy4eOHO-HUCCIENOBATENILCKOM M MPOEKTHOW JESATENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJIETBI0, HCIOIB3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI M (QOPMYIBI, HEOOXOIWMBbIE NS €€ pelieHus,
MIPOBOJIUTH PACUYETHI M OIICHUBATH PEATBHOCTD MOYYEHHOTO 3HaUYeHUS (PU3NIECKON BETUUNHBI;

pemniaTh Ka4yeCTBEHHBIE 3aJad: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IETIOUYKY
paccyXIeHUI ¢ OMOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIONIB30BAaTh TPU  PEIICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETANNUA W TPEACTABICHUS YYCOHOU W
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HAYYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOIIECCOB OKPYKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH, INIAaHUPOBATh PaboTy
TPyNIbl, pAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIOI'O0 M3 YYaCTHUKOB IpYyIIIbl B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA TMPUMeEpax poiib U MecTo (U3MKK B (POPMHUPOBAHHH COBPEMEHHON
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VYUTHIBAaTh TPAaHUIB TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJAENeH: TOYeUHBIN
NEKTPUYECKUN 3apsj, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJAEpHAas MOJEIb AaToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sIJIpa MPH PEeIIeHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBON (DU3MKHU: 3JEKTpUYECKasi MPOBOJUMOCTH, TEIIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLIMS, JAEUCTBUE MAarHUTHOTO I0JI1 Ha MPOBOAHMK C TOKOM M JBIXKYILIUMICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIeOaHUs ¥ BOJIHBI, MPSMOJIMHEHHOE pacIpOCTPaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJMOAKTUBHOCTB;

ONMCHIBATh M3YUYEHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUYECKHE, MATHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCHONB3Yysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUila TOKa, DJIEKTPHUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTHUBIICHHE, Pa3HOCTh IIOTEHIIMAJIOB, MIEKTPOABIKYIIAs CUIIA,
paboTa Toka, MHIYKIMS MarHUTHOro mouisd, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYyIIKH, SHEPTHs SJIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W yYacToTa KosiebaHui B
K0J1e0aTeJIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TAPMOHHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, IpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICA MCIOJIB3YEMbIX BEIWYMH, UX O00O3HaueHUs M EAMHHUIBL,
yKa3bIBaTh ()OPMYJIb, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHMHU BEIUYMHAMU;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Yyd (U3HUECKUe
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOJypaclaga, SHEpPrus CBSI3M AaTOMHBIX siep, HpU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UUECKUN CMBICT MCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYECHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (PU3MUYECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaTM3UpPOBaTh (PpU3MUYECKHE MPOIECChl W SIBICHUS, UCHONB3Yys (hU3MyYecKHe 3aKOHbBI U
OpUHLIMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH SJIEKTPOMAarHMUTHOM  WHIYKIIMU, 3aKOH
MPSMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
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CBeTa, ypaBHeHHME OWHITeHHa 11 Qorodrddexra, 3aKOH COXpaHEHUS] DHEPTUH, 3aKOH
COXpaHEHHMsS HMIYJbCa, 3aKOH COXPAHEHHUS JJCKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOT0 4YMCJIa, MOCTyJdaTrhl bopa, 3aKkOH paguoakTUBHOTO pacmajaa, MpU 3TOM pPa3IUYaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BbIPRKEHUE U YCJIOBHS (TpaHULBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpa MHAYKIMHA MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTB M OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIIEPUMEHTHI 110 HCCICAOBAHUIO (DU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHWil: mpu O3ToM  (POPMYIHPOBATH
npobnemy/3agayy M TUNOTE3y Y4eOHOrO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYJ0BaHUs, IPOBOAUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIATh IpPSIMbIE W KOCBEHHBbIE H3MEPEHUsS (QU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJYYEHHOH 3aBHCHMOCTHU
¢u3nUecKux BEIMYMH B BUAEC TabmMIm W TpaduKoOB, [enare BBIBOABI IO pe3yjbTaTaM
HCCIIC/IOBAHMS,

cobuoiaTh IpaBuia 0€30MacHOro TpyJAa IpU INPOBEACHUM HCCIENIOBaHMM B paMKax
y4eOHOTr0 SKCIIEPUMEHTa, Y4eOHO-HCCIIE0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (PHU3MYECKOW MOJIENbBIO, WCIIONb3YS
(du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4ud BbIOMpaTh (U3NYECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUeHUs (PU3MYeCKON BEIMYHHEI,

pemaTh KauyeCTBEHHBIC 3aJlaud: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUYHMBYIO HEMOYKY
paccykKIeHHUI ¢ OOpOoi Ha N3yUYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABICHUS;

UCMOJb30BaTh MPH pPEUIeHHH YYeOHBIX 3aJjad  COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUHU JUIS TIOWCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS y4eOHOH W
HAYYHO-TIONYJISIpHOW MH(OPMAIMU, TMOJYYECHHOHM W3 Pa3TUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anyaTh
YCIIOBHS WX 0€30IMacHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TIPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(PH3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbBsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IPYIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATBHBIX POJIeH, IUIaHUPOBATh paboTy
IPYNIbI, palMOHAIBHO paclpeneniaTh O00S3aHHOCTH U IUIAHUPOBATh  JESATENbHOCTh B
HECTaHJAPTHBIX CHUTYallHsX, afcKBaTHO OICHMBATH BKJIAJ Ka)KIOTO W3 YYaCTHUKOB TPYMIBI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
Ipakruyec (uupposbie)
n/  pasjesioB H TeM Bce  KoHTpoJbHbIE
KHe o0pa3oBaTtejibHbIE
n NpOrpamMmbl ro padoTsI
padoTbI pecypchl
®u3nKa ¥ METOJIBI bubnunoreka LIOK
l. HAy4HOTO 2 https://m.edsoo.ru/7f41
ITO3HAHMS bf72
but6mmoreka [IOK
2. Mexanuka 18 1 1 https://m.edsoo.ru/7f41
bf72
MonekynspHas bu6nuoreka [JOK
3. ¢busuka u 24 1 1 https://m.edsoo.ru/7f41
TepMOAMHAMUKA bf72
bubmnoreka IIOK
4. DIIEKTPOAMHAMHUKA 22 1 2 https://m.edsoo.ru/7{41
bf72
bubmnoreka IIOK
5. PeszepBHoe Bpemst 2 1 https://m.edsoo.ru/7f41
bf72
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 4
I[TPOIT'PAMME
11 KJIACC
Ne KouunyecTBO 4acoB
DJICKTPOHHBIE
HaumenoBanue
(uudgpossbIe)
Il pa3jejoB M TeEM Bcer  Konrtpoabubl  IIpakTHyeck
o0pa3oBaTe/ibHbIE
/ NpPOrpamMmablI 0 € paéoTnl ne paéoTnl
. pecypchl
bubnunorexa LIOK
1 DNeKTpOaUHAMHKA 11 1 3 https://m.edsoo.ru/7f41
c97c
) Konebanus u 24 1 4 bu6nunorexa LIOK
BOJIHBI https://m.edsoo.ru/7f41
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https://m.edsoo.ru/7f41c97c

c97¢

Octioe! . bubnuorexa [JOK
3 CHCHHATLHOH 4 1 https://m.edsoo.ru/7141
TEOpUU 97c
OTHOCHUTEIIEHOCTH
bu6nmoteka [IOK
4. KsanToBas pusuka 15 https://m.edsoo.ru/7f41
c97c
ONeMEeHTBI bubnmoteka I[IOK
5. aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41
acTpou3uku ada6
O6oGmaromee bubnunoreka LIOK
6. 4 https://m.edsoo.ru/7f41
MTOBTOPCHHE
ada6
bubnunoreka LIOK
7. PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
ada6
OBILEE
KOJIMYECTBO
YACOB I10 68 4 !
[TPOIT'PAMME
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