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PABOYASA ITPOTPAMMA YUYEBHOI'O ITPEJJMETA
OU3BUNKA
(YFJIYBJIEHHBII?'I YPOBEHD)
10 - 11 xnacc

IHOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o ¢u3HKe Ha ypOBHE CpeHETO 001Iero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMIA K pe3ysbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTENbHOW MPOTrpamMMBl,



npencrasieHHblx B ®I'OC COO, a Ttakke ¢ yu€toM ¢enepanbHOi pabodeld MporpaMMel
BocnuTtanua 1 KoHuenuuu npenogaBanusi yueOHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
opranm3aumsix Poccuiickoil  @exnepanuu, peaau3yloIIMX OCHOBHbIE  00pa3oBaTENIbHBIE
MIPOrPaMMBI.

[Iporpamma 10  ¢usuke ompexaensier 00s3aTeNbHOE TMPEIMETHOE  COJEpIKaHHE,
YCTaHABIIMBAET PEKOMEHIyEeMYIO IMOCJIEI0BaTeIbHOCTh HM3yYeHHUS TEM U PAa3/esoB Y4eOHOTo
npeaMera ¢ yu4€ToOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA Y4eOHOro
mporiecca, BO3PAaCTHBIX OcOOCHHOCTeW oOywaromuxcs. Ilporpamma mno ¢wusuke mgaér
NPECTaBICHNUE O IETAX, COACP)KaHUM, OOIIEH cTpaTeruu OOy4eHHUs, BOCTIMTAHUS U Pa3BUTHUS
oOyuaroluxcs cpeicTBaMu yueoHoro nmpeamMera «Pusnka» Ha yriyoJIEHHOM YpOBHE.

Nzyuenne kypca ¢u3uku yriayOIE€HHOrO YpOBHS IO3BOJSIET pEATM30BaTh 3aJauu
npodeccHoHaNbHOM OpHEeHTAllMy, HANpaBJIEHO Ha CO3JaHHe YCIOBHMH JUIsl MPOSBICHHUS CBOUX
MHTEJUICKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXABIM  OOYYaloIUMCs, KOTOpbIE
HEOOXOMUMBI JUIsl TMPOJNOJDKEHUS oOpa3oBaHHMsl B OpraHM3alMsIX MpodeccHOHATbHOTO
00pa3oBaHMs M0 PA3IUYHBIM (PU3UKO-TEXHUUECKUM M WH)XEHEPHBIM CHEIIMATbHOCTSIM.

B nporpamme mo ¢usuke onpeaensiorcs IJIaHUpyeMble pe3yJbTaThl OCBOEHUS Kypca
¢u3uKkn Ha YypoOBHE CpeaHero oOImero oOpa3oBaHMA: JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMeTHBIC (Ha yrimyOnéHHOM ypoBHE). HaydHO-MeTOM0I0THYecKOl OCHOBOM JJI pa3paboTKH
TpeOOBaHUH K JMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM pe3yJibTaTaM OO0yYaroIuxcs,
OCBOMBIIMX MPOTpaMMy 10 (PU3KKE HA YPOBHE CPEIHEro OOIIero 00pa3oBaHus Ha YIIIyOJIEHHOM
YpPOBHE, SIBJISIETCS] CHCTEMHO-/I€ATEIbHOCTHBIN TTOAXO/I.

[IporpamMma o pusmke BKIIOYAET:

IUIAHUPYEeMbIe pe3yJbTaThl OCBOCHHUS Kypca (HU3MKH Ha YIIyOJIEHHOM YpPOBHE, B TOM
quclie IPEeMETHBIE Pe3yIbTaThl 10 TOAaM 00y4YEeHHUS,;

cojiepkanue ydeOHoro npeamera « PU3uKa» Mo rogam o0yUdeHHS.

[IporpamMMa mo ¢Qu3uKe UMEeT NPUMEPHBIM XapakTep U MOXET ObITh HCIIOJIb30BaHA
YUUTENSAMHI (PU3UKH JUTSI COCTABJICHUS! CBOUX PabOYUX MPOTrpPaMM.

[IporpaMMa 10 (Qu3MKE HE CKOBBIBACT TBOPUECKYI0 WHHUIMATHBY YYHUTEIeH W
NPEJOCTABIIET BO3MOXHOCTH JUIS peau3allii pa3IMYHBIX METOJIMYECKUX TOAXOJ0B K
npenofaBaHuio (GU3NKU Ha YriayOJIEHHOM YpOBHE MpPH YCIOBHM COXpaHEHUS 00s3aTeNbHOM
YacTH COJICPIKaHUs Kypca.

®duszuka Kak Hayka o HauboJiee oOUIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B Ka4yeCcTBe Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXaromleM MHpeE.
HIkonbpHBI Kypc (GU3UKHM — CHUCTEeMOOOPa3ymIIMWA Uil €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEMETOB, MIOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBIICHHM, N3y4aeMbIX
XUMUeH, Ouosiorueit, pusmveckoil reorpadueld u acTpoHoMuen. Mcmonb30BaHHE W aKTUBHOE
npUMeHeHne (U3UYECKUX 3HAHUHM OMpeNeInio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHI B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, TIOJY4YEHHS HOBBIX
MaTepHalioB C 3a/JaHHBIMU CBOWcTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaromerocs, B (HOpMHUPOBaHHE
YMEHUI NPUMEHATh HAYYHbIH METOJ MO3HAHUS MIPU BHIMOJHEHUHU UMH YU€OHBIX UCCIIETOBAHHA.

B ocHOBY Kkypca ¢u3HMKu Ha ypoBHE CpeJHEro 001mero oOpa3oBaHMs TOJIOKEH P UACH,
KOTOpPbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMITEI €r0 TTOCTPOCHUSI.

Hoen yenocmnocmu. B cOOTBETCTBUU C HEH KypC SBISAETCS JOTMUECKU 3aBEPIIEHHBIM, OH
COJZICP)KUT MaTepHall U3 BCeX pas3fesioB (PM3MKH, BKIIIOYAET KAaK BOIMPOCH KIACCHUYECKOH, TaK M
COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHal Kypca (pu3nku o0beInHEH BOKPYT
¢buzmueckux Teopuid. Bemymmm B Kypce sBisercs (GOpPMHpPOBAHUE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npearnosaraeT UCIOIb30BaHHE I'YMaHUTaApPHOTO
noTeHIMaza GU3NIEeCKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKkke ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U KOJIOTUYECKUMHU MPOOIEeMaMH.



Hoea  npuxnaounoii  nanpaenennocmu. Kypc  Qu3uku  yriayOn€HHOTO — YpOBHS
MpeJnoaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUYECKHUX MPUIIOKEHHMA
M3yUYEHHBIX TEOpUi U 3aKoHOB. IIpu 3TOM paccMaTpuBaIOTCs HA YPOBHE OOLIUX MPEICTaBICHUH
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rKonozuzayuu peanusyercss TOCPEICTBOM BBEICHUS JJIEMEHTOB COJCpXKaHUS,
MOCBSIIEHHBIX KOJOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CYXKIeHUS MPOOIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U
HKOJIOTMYECKOM 0€301macHOCTH.

OcBoeHnne conepkaHus MPOrpaMmbl N0 (PU3KKE JODKHO OBITh MOCTPOCHO HA MPUHIUIIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoaa. J{ns dusnku peanusanus STUX NPUHIMIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUHM CaMOCTOSITEIbHOTO JKCIEPHUMEHTa KaK IMOCTOSHHO JeWcTByomero (akropa
yueOHoro mpouecca. Jlns yrayOn€HHOro ypoBHS — OTO CHUCTEMa CaMOCTOSATEIHHOTO
YYEHHUYECKOT0 OSKCIIEPHMEHTa, BKIIOYAIONIETO0 (DPOHTAIbHBIE YYEHHUYECKHUE OIBITHl MpHU
W3yYEeHUHW HOBOTO MaTepualia, JadopaTOpHble paboOThl W paboThl mpakThkyma. I[lpu sTOomM
BO3MOXHBI /IBa crioco0a pean3anui (pU3HUECKOro MpakThkyma. B mepBom ciyyae MpakTUKyM
npoBoautcs 6o B koHie 10 m 11 kmaccoB, mubO mociie MepBOro U BTOPOTO TMOJYTOJIUN B
KaX/IOM M3 3THX KiaccoB. BTopoii cnoco® — 3To mHTerpamus paboT MpakTUKymMa B CHUCTEMY
abopaTOPHBIX pabOT, KOTOPBIC TPOBOJATCS B Tpoliecce u3ydeHus paszzaena (temol). [Ipu stom
noJ paboTaMH MPaKTHKyMa MOHUMAETCSl CaMOCTOATEIbHOE HCCIIEeI0OBaHNE, KOTOPOE MPOBOJAUTCS
0 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOMaroBoi HHCTPYKITHH.

B nporpamMmMe no ¢gusMke cucTteMa yYeHHMYECKOrO SKCIEPHUMEHTa, J1a00opaTOpHbIX paboT U
MPaKTHUKyMa MpeCTaBlIeHa eIUHBIM NepeuHeM. BoIOop TeMaTuku A 3TUX BUAOB YUCHUUYECKUX
MPAaKTUYECKUX PAa0OT OCYMIECTBISETCS YYaCTHHUKaMHM 0Opa3oBaTENIbHOTO Tpoliecca MCXOIsS U3
O0COOEHHOCTEH TMMOypOYHOrO TUIAHUPOBAHHMS M OCHAmIeHus KkaOuHera ¢usuku. [lpu 3TOM
oOecrieynBaeTcsl OBJAJIeHHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
M3MEpEHUs], UCCIEOBAHUS 3aBUCUMOCTEH (PU3NYECKMX BEJIUYMH U IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

Bonbuioe BHUMaHMe yaenseTcs pelIeHHI0 pacdETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu stom
IUIs pacu€THBIX 3aJ]ad MPUOPUTETOM SIBISIFOTCSA 3aJaud C SBHO 33aJJaHHOM W HESIBHO 3aJlaHHOMN
(buznyecKoil MoJIebl0, O3BOJIAIONINE MPUMEHSITh U3yUYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTU Kak
U3 OJIHOTO pasJlieNia Kypca, TaKk M MHTETPHpYsl NPUMEHEHUE 3HAHUM U3 pasHbIX pasnenoB. s
KaueCTBEHHBIX 3aJjad TMPUOPUTETOM SABISAIOTCA 3a/JaHus Ha OO0bICHEHHUe/Tpe/icKa3aHue
NpOTEeKaHUsl (PU3NYECKUX SBICHUN U MPOLIECCOB B OKPYKAIOUIEH XKHU3HH, TpeOyromue BhIOOpa
(bu3nYecKoi MOJeNn AJisi CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanmsiMu PI'OC  COO Kk MarepHanbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOTO Mpolecca Kypec (Ppu3uku yriayOoJéHHOTO YpPOBHS Ha YPOBHE CPEIHETO
o0miero 0o0pa30BaHUS JOJDKEH HM3Y4aThCs B YCIOBHUSX IPEIMETHOTO KaOuHeTa. B kaOunere
¢bu3MKH  JOHKHO OBITh HeoOXxoammoe JsabopaTopHOEe O0O0OpPYIOBaHHWE ISl  BBITTOJTHCHHS
yYKa3aHHBIX B NpOrpaMMe MO (PHU3MKE YYEHHYECKUX OIBITOB, JTAOOPaTOPHBIX paboT u padoT
MPAKTHUKyMa, a TaKXkKe IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JleMoHCTpanimoHHOe 00opyaoBaHue (QOpPMHUpPYETCS B COOTBETCTBHH C MPUHIIUTIOM
MUHUMAJIBHON JJOCTAaTOYHOCTU M OOECIEeUMBAET IMOCTAHOBKY MEpPEUYHCICHHBIX B Mporpamme Mo
¢u3uKe KIIOUEBBIX JEMOHCTPAIUil JUIS HCCIICAOBAHUS M3Y4YaeMBIX SBJICHUH M IPOIECCOB,
SMIOUPUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyIOBaHHE Ui YYCHHYECKHX IMPAKTHYECKHX paboT (opmupyercs B
BHUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudyeckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M LU(GPOBBIX MPUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX Ta00PATOPHIA.

OCHOBHBIMU TIEJISIMU U3Y4YCHUS (DU3UKU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

(dbopmMHpOBaHUE UHTEPECA U CTPEMIICHHS O0YYaIOIUXCsl K HAYYHOMY HM3Y4EHUIO MPHUPO/IH,
pa3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTAaBICHWH O HAyyHOM MeToJle TMO3HaHHA U  (HOopMUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSM;

¢dbopmMHpOBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3ysbTaTa HM3Y4YEHHS OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHHE YMEHHI OOBSCHATH SIBICHUS C HCIONB30BAaHHEM (PU3NUYCCKUX 3HAHUN U
HAYyYHBIX JI0Ka3aTeIbCTB;

(dbopMUpOBaHUE TPEACTABICHUI O POMM (U3MKH IS PA3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymieidr mnpodeccHoHaNbHOM
NeSITeIbHOCTH, CBA3aHHBIX C (PU3UKOM, MOATrOTOBKa K JalibHEHIIeMy OOYyYeHHI0O B 3TOM
HarpaBJICHUH.

JlocTmkeHne 3TUX Ieneld oOecrneyuBaeTcsl pelleHHueM CIeAYIONIMX 3aJad B Ipolecce
M3YYeHHUS Kypca QU3UKU HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHHUS:

MpUOOpPETEHNUE CUCTEMBI 3HAaHUK 00 OOmMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSX, BKIIIOYAs MEXaHHUKY, MOJEKYJISIPHYIO (U3UKY, SJICKTPOAMHAMHUKY, KBAHTOBYIO (PU3UKY
1 DJIIEMEHTHI acTPO(PU3NKH;

(dbopMUpOBaHHE YMEHUH MPUMEHAITH TEOPETUUCCKHUE 3HAHUS IJIs1 OOBSICHEHUST (PUZNIECKUX
SIBIIGHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pPEIICHUs Pa3IMYHbIX 337134 C SIBHO 33/IaHHON (PH3MUECKON MOJIENBIO,
3aja4, TOAPA3yMEBAIOIIUX CaMOCTOSATEIbHOE CO37aHHe (PU3MUECKOH MOJAENH, aJleKBaTHOMN
YCIIOBHSIM 33J1au¥, B TOM YHCJIE 3a]1a4 MHKEHEPHOTO XapaKTepa;

MOHMMaHHWE (U3UYECKHMX OCHOB M NPHUHILMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPEy;

OBJIAJICHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHMPOBAHHS W TPOBENEHUS (PUIUUECKHUX
HKCIEPUMEHTOB, aHAlW3a M WHTEpHpeTanud HHPOPMAILUHM, OINpPENeICHUs JIOCTOBEPHOCTH
MOJTy4EHHOTO Pe3yJIbTaTa;

CO3JaHUE YCJIOBUHM JUI Pa3BUTUS YMEHMM IPOEKTHO-HCCIIEIOBATEIbCKON, TBOPYECKON
NeSITeNbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodhecCHOHATBEHON e TEIIbHOCTH, CBSI3aHHON C (PU3UKOH.

B cootBerctBum ¢ TpeboBaHusmu ®I'OC  COO yrnyOnéHHBIH  ypOBEHb H3yUYCHUS
yueObHoro mnpeamera «®Pu3MKa» Ha YpOBHE CpeaHero ooOmero oOpa3oBaHMs BBIOMpaeTCs
o0y4aroIuMucs, MIAHUPYIOMIMMH MPOJOHKEHHE O0pa3oBaHMs MO CIEHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOPUIIS.

Ha n3ydenne dusuku (yriayOaEéHHBIN ypOBEHB) Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHuUs
otBoauTcs 340 gacoB: B 10 kiacce — 170 gacos (5 yacoB B Henento), B 11 kimacce — 170 gacos (5
YacoB B HEJICIIIO).

[Tpeiaraemslii B mporpamme 1o (pu3Mke rnepedeHb Ja00paTOPHBIX U MPAKTUYECKUX PadoT
SBIIIETCS PEKOMEHJIOBAaHHBIM, YYHTEIb JeJIaeT BBHIOOpP MpOBeeHHs 1a00paTOpHBIX padboT u
OIIBITOB C YYETOM HHIUBUAYATBHBIX OCOOCHHOCTEH 00YyJaronuXcsl.

CBS3b C PABOYEN ITPOT'PAMMOI BOCIIMTAHUSI IIKOJIBI

Peanuzaiusi BOCIUTATENLHOTO TOTEHIMANAa YPOKOB (DU3MKK (YPOUHOU JEeSTENbHOCTH,
ayJUTOPHBIX 3aHATHM B pamMKaX MAaKCHUMalbHO JOMyCTUMOWH y4eOHOM  HarpyskH)
peycMaTpUBAaeT:

- MAaKCHUMAaJIbHOE€ MCIOJIb30BAaHUE BOCIIUTATEIIBHBIX BO3MOXKHOCTEH COJEp)KaHUS YPOKOB JUIS
¢dopmupoBaHus y OOyYaroIMXCS POCCHUHUCKUX TPATUIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ ILIEHHOCTEH, PpOCCHUMCKOIO HCTOPUYECKOIO CO3HAHMS HAa  OCHOBE
UCTOPUYECKOTO MPOCBEIIEHHs; MOAOOp COOTBETCTBYIOIETO COJACpXaHUS YPOKOB, 3aJlaHH,
BCIIOMOTATENbHBIX MaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMHA 11l 00CYXKICHHIA;

- BKJIIOUEHHUE B COJEPKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS, UX yUET B
OIIpE/IETICHUH BOCIIUTATENbHBIX 3a]1a4 YPOKOB, 3aHATHII;



- BBIOOp METOJIOB, METOJMWK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCHUTATEIHLHOE BO3JCHCTBHE Ha
JUYHOCTh B COOTBETCTBUM C BOCIUTATEIBHBIM HJEATOM, LIETBI0O U 3aJlayaMd BOCIUTAHUS,
LEJICBEIMU OPUEHTUPAMU PE3YyJIbTATOB BOCIUTAHUSA;, pEaTU3alUI0 MPUOPUTETA BOCIIUTAHUS B
y4eOHOMN e TENHHOCTH;

- TIPUBJICYCHHE BHUMAHUS OOYYArONIMXCS K IIEHHOCTHOMY acCIEKTy H3y4aeMbIX Ha YPOKax
MPEAMETOB, SBJICHHA W COOBITHH, HWHHUIIMUPOBAHHE OOCYXJEHUH, BBICKAa3bIBAaHUN CBOETO
MHEHHUSI, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHUS K HM3y4aeMbIM COOBITHUSM, SIBICHHSIM,
JULAaM;

- IpUMEHEHUE UHTEPAKTUBHBIX (POpPM y4eOHON pabOThl — MHTEIUICKTYAbHBIX, CTUMYJIAPYIOIIIX
[O3HABATEJIbHYI0 MOTHUBAIMIO, HWIPOBBIX METOJMK, JHUCKYCCHM, JalIIUX BO3MOXKHOCTh
MPUOOPECTH OMBIT BEJIEHUS KOHCTPYKTHBHOIO [UAJIOra; TPYIMIOBOM pabOThI, KOTOpas y4uT
CTPOUTHh OTHOIICHHS W JEWCTBOBAaTH B KOMaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIUICHHUS;

- moOyxaeHne oO0ydaroumxcs coONMoaTh HOPMBI TIOBEJEHUS, MpaBHiIa OOIIEHUS CO
CBEPCTHUKAMHU U TMEJarormyecKuMu pa0OTHUKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJBI,
YCTaHOBJICHHE U TIOJACPKKY T00poKenaTeaIbHON aTMochepsr;

- OpraHM3alMi0 HACTaBHUYECTBA MOTHMBHUPOBAHHBIX M HPYAMPOBAHHBIX OOYYAIOIIUXCS HaH
HEYCMEBAIIUMH  OJHOKIACCHUKAMH, B TOM UHCIE€ C OCOOBIMH 00pa3oBaTeNbHBIMH
MOTPEOHOCTSIMU, MAIOIIET0 OOYYaIOUIMMCS COIMANIBbHO 3HAYMMBIN OIBIT COTPYAHUYECTBA H
B3aMMHOM ITOMOIIIH;

- UJHUIUUPOBAHUE © TMOANEPKKY HCCIEAOBATEIbCKOM  JEATENbHOCTH  O0ydYaromuxcs,
IJIAHUPOBAHUE M BBIMOJHEHUE WHAUBUIAYAIBHBIX M TPYIIOBBIX MPOEKTOB BOCIUTATEIHHOMN
HaIpaBJIECHHOCTH.

- peanu3alnuio0 MEpOIpPHUATHN KayeHnapHoro Tutana Paboueit mporpammsel Bocriutanus MAOY
COUI Nel4 um. B.®. @ydauena.

Pesynbratel  peanuzanuyd  €IMHCTBA y4eOHOM W BOCIUTATEIBHON JEATEIHHOCTH
OTpakeHbI B paszzenie paboueid mporpammbl «JIMYHOCTHBIC PE3yNbTAThl M3yYEHUS Y4eOHOTO
npenMeTa GU3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs».

COIEPKAHUE OBYYEHUSA

10 KIIACC

Paznen 1. HayuHnbiii MeTOA MO3HAHUSA NPUPO/bI.

Oduszuka — (yHAaMeHTanbHas Hayka o mpupojae. HaydHbrii MeTo] MO3HAHUS U METOJBI
uccaea0BaHus GU3MIECKUX SIBJICHUM.

DKCIIepUMEHT U TEOpHs B Mpollecce MO3HAHUA MpUpoabl. HabnroaeHne u sKCrepUMEeHT B
busuxe.

Crnioco6bl u3MepeHus: (PU3MUECKUX BEIMYUH (aHAJIOroBBIE W IUGPOBBIE U3MEPUTEIbHBIC
prOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit Gu3nIecKux BeTUIHH (aOCOMIOTHASI U OTHOCUTEINIbHAS).

MopenupoBanue (HU3MYECKUX SIBJICHUN M MPOIECCOB (MaTepualibHas TOYKA, aOCOJTIOTHO
TBEPAOE TEIO0, HIeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOYCUHBIH 3apsn). [ unoreza. ®uznueckuit
3aKOH, TPaHUIbI €ro MpUMEHUMOCTH. DU3nyecKkas Teopus.

Ponp u mecto ¢u3uku B (GOPMUPOBAHMU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPAKTUYECKOU IESITEIBHOCTH JHOICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomaol, npaKkmuxKym.



N3mepenne cuiabl TOKAa M HAMpsHKEHUS B LEMM MOCTOSHHOIO TOKa MPHU TMOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ IdpoBoii mabopatopuei mo ¢usuke. Ilpumepsr uzmepenus puznyeckux
BEJINYUH IPU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannuyeckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro JABMKeHusA. Cucrema
oTCcU€Ta.

IIpsimas 1 oOpaTHast 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKHM, €r0 NPOEKIHMHM Ha OCH CHCTEMBI KOOPJWHAT.
Tpaexropus.

[lepemenienne, ckopocTh (CpeaHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHat. CloKeHHE MEepeMEeIeHU 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTbh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUAIbHOIN TOUKH OT BPEMEHU U UX IpaduKi.

CBobonHoe majeHue. YCKOpeHHe CBOOOIHOrO MajaeHus. J[BukeHue Tena, OpOIIEHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHOU TOUKU
OT BPEMEHH U UX TpapuKH.

Kpuonunelinoe aBuxenue. J[BkeHre MaTepHAIbHON TOYKH MO OKPYKHOCTH. YTJIOBas U
TUHeWHas ckopocTh. llepuon m wacrora obOpamieHus. LleHTpocTpemuTensHOe (HOpMaIbHOER),
KacaTelbHOE (TaHMCHIIMABFHOE) U TIOJTHOE YCKOPEHHE MAaTepHabHOM TOUKH.

TexHnyeckue yCTpOWCTBa U TEXHOJIOTMYECKUE IIPOLECCHI: CIUIOMETP, JBHKECHHE
CHapsI0B, LIEMIHBIE, IIeCcTepEHYAThIC U PEMEHHBIE Mepeiadl, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETa, WILTFOCTPALIAS KHHEMAaTUYECKUX XapAKTEPUCTHUK JBUKEHUSI.

CriocoObI ncciieoBaHMs IBUKECHUH.

Nnnroctpanus npeneabHoro nepexona 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBanue NBUKEHUH C UCIIOJIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO34yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habnronenue nBuxkeHus Tena, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy npy ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHe TyTeH, TPACKTOPUM, CKOPOCTEN NBUAKEHHUS OJHOTO U TOTO € Tejla B Pa3HbIX
CUCTEMAax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

N3y4yeHne HepaBHOMEPHOIO JBUKEHHMS C LIENBIO ONPEIEICHNSI MTHOBEHHON CKOPOCTH.

N3mepenne ycKopeHus Mpu NpsIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU IO HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue ycKOpeHus: CBOOOIHOTO MaieHus (PEKOMEHI0BAHO UCIIOJIb30BaHUE TU(PPOBOH
nabopaTopun).

N3ydyeHne nBHKEHUS Tella, OpOIIEHHOr0 TOpU30HTaNbHO. IIpoBepka rumoressl o npsmMoi
MIPONOPIUOHAIIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3ydeHne nBUKEHNS Teja 110 OKPY>KHOCTH € TOCTOSTHHOW 10 MOAYJIK0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuojia OOpalleHUs KOHMYECKOTO MasTHHKa OT €ro
I1apaMeTpoB.

Tema 2. /lunamuxa.

[TepBriit 3akoH HproToHa. MHEpIManbHble cucTeMBbl OTCYETA. [[pUHIIMIT OTHOCUTENBHOCTH
INanunes. HeunepunanbHble CUCTEMBI OTCUETa (ONpeiesieHHEe, TPUMEPHI).

Macca tena. Cuina. [IpuHnun cynepno3uuuu cui.

Bropoii 3akon HeroToHA 11711 MaTepraibHON TOUKH.



Tpernii 3akoH Hbr0TOHA [I711 MATEPUAIIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh TPABUTAIMOHHOW U MHEPTHOM MaCCHI.

Cuna TspKecTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOTO TMAJEHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI U OT Treorpaduyeckoil MmMHUpPOTHL. J[BkeHHMEe HEOECHBIX Tel U X
cyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKyIerocsi ¢ yCKOpEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuila TpPEHMsS CKOJBXEHHS W CWJIA TPEHHUS IOKOSL.
Koaddunment tpenus. Cuna cOnpoTUBICHUS MPHU JBWKEHUU Tella B JKUIKOCTH WJIM rase, eé
3aBHCHUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO ABM)KECHHUS.

Hasnenue. I'unpocratnueckoe gasinenue. Cuna Apxumena.

TexHuueckue yCTPOMCTBA W TEXHOJIOTMYECKHE TPOIECChl: MOAMIMITHUKY, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habunroienue ABMKEHUS Tell B MHEPLHUAIbHBIX U HEMHEPIHAIbHBIX CHCTEMax OTCYETA.

[IpuHIMT OTHOCUTEIBHOCTH.

Kauenne AByX NIWIMHIPOB WM IIAPOB pPa3HOM Macchl C OJAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIBHO HEUHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PAaBHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIYy CHJI C IPOM3BEACHUEM MACCHI Tea
Ha €ro yCKOPEHUE B UHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHMKAIOIIMX B PE3YJITATE B3aUMOACHCTBUS TEI.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM NMOABEME U Ma/ICHUU.

IlenTpobexHbIe MEXaHU3MBI.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

V3mepeHune paBHOJCHCTBYIOIIEH CHUJI TP IBMKEHUHU OpyCKa MO HAKIIOHHOM MJIOCKOCTH.

[IpoBepka TUIOTE3bl O HE3aBUCHUMOCTH BPEMEHHU JABIDKEHHS Opycka MO HaKIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTH CWJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE M PE3HMHOBOM
o0pasie, oT ux jaedopmaruu.

W3ydeHue qBUKEHHUS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 NErkuii OI0K.

N3mepenne kodpuirieHTa TPeHHs MO BEIHMYHWHE YTIOBOTO KOA(P(UIIMEHTa 3aBUCUMOCTH
F,(N).

HccnenoBanne JBMKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUITMEHTOM TpEHUS.

N3ydeHne nBUKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOe Teno. IlocTynarenpHOe M BpallaTesbHOE JBMKEHUE TBEPAOTO Tema.
MoOMEHT cuiibl OTHOCUTENBHO OCH BpamieHus. [lmedo cumibl. CrokeHHne CHil, NPUIIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTH Tena.

VYcnoBus paBHOBECUS TBEPAOTO TeENA.

YcTolunBoe, HEYCTOUNBOE, Oe3pa3TuIHOE paBHOBECHE.

TexHuuyeckue YCTpOWCTBA M TEXHOJIOTMYECKUE MPOLECCHl: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, peléTyaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunasl paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BPALCHUSI.

KoHcTpyrpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIAlb ONOPHI.



Tema 4. 3akonvl coxpanenusn ¢ Mexanuxe.

NMnynsc MaTepuanbHOW TOYKH, CHUCTEMBlI MaTe€pUalbHBIX TOYeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUYEK. TeopeMa 0 JBUKEHUH LIEHTPa Macc.

NMnynbsc cuibl 1 ”3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHMs UMITyJIbCA.

PeakTuBHOE IBUIKEHUE.

MomeHT umIiysnbca MaTepHalbHOM TOUYKHM. lIpencraBiieHHEe O COXpaHEHUHM MOMEHTa
HMITYJIbCa B HEHTPAIBHBIX MOJISX.

PaboTta cuiel Ha MajJOM M Ha KOHEYHOM NepemenieHHH. ['padudeckoe mpeacTaBiIeHUE
paboOTHI CHITHI.

MOIIHOCTH CHIIBL.

Kunerndeckast sHeprus marepuaabHON TOYkH. Teopema 00 M3MEHEHHH KWHETHYECKON
SHEPIUH MATEPUATILHON TOYKH.

[ToTeHumanbHble M HENOTEHIMAIbHbIE CHUIbl. [loTeHnmanbHas s>Heprus. [loTeHumanbHas
SHEprus ynpyro aehopMHpOBaHHOW NpykKuHBI. [loTeHIManpHast SHeprus Teaa B OJHOPOIHOM
rpaBUTAllMOHHOM TnoJie. [loTeHnnanpHas Heprus Tejaa B FPABUTALMOHHOM I0JIE€ OJHOPOIHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTEHIMANBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW IHEPrHH CHUCTEMbI
Tel. 3aKOH COXPAaHEHMSI MEXaHUYECKOW IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHynm i UACanbHOM KUAKOCTH KAK CIEACTBUE 3aKOHA COXPAaHCHMS
MEXaHUYE€CKON SHEPIHUHU.

TexHUYEeCKHE YCTPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IBUKEHUE PAKET, BOJIOMET,
KONEp, MPYKUHHBIN MUCTOJIET, TUPOCKOII, (UTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktuBHOE NBUKEHUE.

N3MepeHre MOIIHOCTH CHUJTBI.

W3meHeHne sHepruM Teja pu COBEPIICHUN PaOOTHI.

B3anmuble npeBpalieHus KUHETUYECKON M MOTCHIMAJIbHON YHEPrUil MpuU JEHCTBUU Ha
TEJIO CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Npu cCBOOOAHOM Ma/IEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

N3mepenne nmnyJsbca Tena no TOpMO3HOMY ITyTH.

W3mepenne CUITbl TATH, CKOPOCTH MOJIEIH IEKTPOMOOWIIS ¥ MOIIHOCTH CHITBI TSITH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TENIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHHs UMITyJIbCa IIPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHne KNHETUYECKOM SHEPTUHU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIIUATFHON YHEPTUH MPYKUHBI C pabOTOM CHIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIbI TPEHHUSI PHU ABMKEHUU Tella TI0 HAaKJIOHHOM TMIIOCKOCTH.

Pa3nea 3. MosekynsipHast pu3nka ¥ TepMOAUHAMHUKA.

Tema 1. Ocno6bl MoneKynapHo-KuHemu4ecKoii meopuu.

OcHOBHBIE TIOJNIOKEHUSI MoOJIeKyJsIpHO-KuHeTHueckoil Tteopun (MKT), wux onsiTHOE
obocHoBanue. uddys3us. bpoyHoBckoe nBmwkeHne. XapakTep ABW)KCHHS W B3aUMOJICHCTBUS
YacTHIl BemiecTBa. MOAEIN CTPOCHUS Ta30B, )KUIKOCTEH M TBEPIBIX TENl U 0ObSICHEHHE CBOUCTB
BEIIECTBA HA OCHOBE OJTHUX Mojened. Macca u pasmepbl Moisiekyn (atomoB). KomuuecTBo
Bemiecta. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mopaenp naeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPUH: YACTHUIbI Fa3a IBHKYTCS
Xa0TUYECKH U HE B3aUMOJAECHUCTBYIOT APYT C APYTOM.



l'azoBbie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOGcomroTHas TemrepaTypa
(mkama Ttemmepatyp KenbBuna). 3akon Jlamprona. M3omporiecchl B HIEaTbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. |'padudeckoe mpeacTaBiIeHnue H30IMPOIECCOB: H30TEpPMa,
n30X0pa, u3odapa.

CBsi3p MEXIy JaBICHHEM M CpEIHEH KHUHETHMYECKOM S3HEpPruel IOoCTyNaTeabHOro
TEIUIOBOTO JBMKEHMSI MOJIEKYJ HJealbHOro raza (OCHOBHOE YpaBHEHHE MOJEKYJISPHO-
KMHETUYECKOW TEOpUU MI€aIbHOIO ra3a).

CBsi3p  aOCONMIOTHOM  TeMIEpaTypbl TEPMOAMHAMHUYECKONM CHUCTEMBI CO  CpeaHel
KUHETUYECKON IHEPTUEN MTOCTYNATEIbHOr0 TEIVIOBOTO JABMKEHUS €€ YaCTHII.

TexHuyeckue yCTpoWCTBa W TEXHOJIOTHYECKHE TMPOIECCHl: TEPMOMETp, Oapomerp,
[10JIy4€HHUE HAHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUI] BELIECTRA.

Monens OpOyHOBCKOTO TBUKECHHUS.

Buaeoponuk ¢ 3anchio peaabHOro OpOyHOBCKOTO TBMYKECHUSI.

Hubddy3us KuIKOCTEH.

Mogens onbita lTepHa.

[IputspkeHue MoJIeKy.I.

Mogenu KpUCTAININYECKUX PEIIETOK.

Habmtoienue u ncciaenoBaHue U30MPOILIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

HccnenoBanue mpolecca yCTaHOBIICHHUS TEIJIOBOIO PABHOBECHS MPH TEINIOOOMEHE MEXTY
ropsiuyeil ¥ XO0JI0JHON BOJOMN.

W3ydyeHne H30TEPMHUECKOTO Ipolecca (pEeKOMEHJO0BAHO HCIONb30BaHHE MH(PPOBOI
naGopaTopun).

N3yueHne n30X0opHOro mporecca.

N3ydenne n3obapHoOro npouecca.

[IpoBepka ypaBHEHUSI COCTOSHHMSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

TepMoauHamuyeckas (TH) cucrema. 3aganue BHEIIHUX  YCIOBUM ISt
TEpMOJAMHAMMYECKOM  CUCTEMBbl. BHemHune u  BHyTpeHHHE napamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHHME 3HAYEHUs BEJIHMYMH, ONMUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM ypOBHE.

HyneBoe Hauano tepmoanHaMuku. CaMONPOU3BOJIbHAS PEIaKCAIUs TEPMOJUHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopenp uaealbHOrO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMI: ypaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpaXEHHUE U1 BHYTPEHHEH JHEPrUU. Y CIOBUS IMPUMEHUMOCTH
9TOM MOJENN: HU3Kasd KOHLEHTPALMS 4YacTUL, BBICOKME TeMIlepaTyphl. Belpaxenue s
BHYTpPEHHE!N 3HEPTUH OJTHOATOMHOT'O MJI€aIbHOIO rasa.

KBa3ucrarnueckue u HeCTaTHUECKUE TPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Berarcnenue padoThl mo rpaduky mpoiecca Ha
pV-nuarpamme.

Termonepenadya kKak crnoco0 W3MEHEHUS BHYTPEHHEH SHEPruu TEPMOAMHAMUYECKOU
cucTeMbl 0e3 coBepieHus: padoThl. KoHBEKIuS, TeMI0NPOBOIHOCTD, U3TYUCHHE.

KomnuectBo Ttemnorel. TernoémkocTs Tenma. YaenpHas W MOJSPHAs TEIUIOEMKOCTH
BellecTBa. YpaBHeHHEe Maliepa. YenbHas TeIIOTa CropaHus ToIuiMBa. Pacuér konmdecTBa
TEIUIOTHI NpH Terutonepenaue. Iloustre 06 aanadatHOM mporiecce.

[TepBhIii 3ak0oH TepMoaMHAMHUKU. BHyTpeHHss1 sHeprus. KomnuecTBo TemioTel u padbora
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Btopoil 3akoH TEpMOAMHAMUKH Ui PaBHOBECHBIX IMPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMMUYECKON CHUCTEMBI INPOXOIUT E€AMHCTBEHHas ajauadara.
AOcoroTHas Temmeparypa.



Bropoii 3akoH TepMOAMHAMUKU JJIsI HEPAaBHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO MEpeiaTh
TEIJIOTY OT OoJiee XOJIOAHOrOo Tela K Oojee Harperomy Oe3 kommeHcaruu (Kmaysuyc).
HeobOpaTuMoCTh PUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TeminoBbix MamuH. KIT/I.

MaxkcumanbHoe 3Hauenune KII. [ukin Kapno.

DKOJOrMYecKHe acleKThl WCIOJb30BaHUs TEIUIOBBIX JABHrateseil. TeroBoe 3arps3HeHne
OKpY>KarollEH Cpeibl.

TexHuyeckue ycTpoWCTBa M TEXHOJIOTMYECKHE MPOLECCH: XOJOIWIbHUK, KOHIUIIUOHED,
IU3ENbHBIA W KapOIOpaTOpPHBIA JBUTATENIM, MapoBas TypOWHA, TMONYYCHHE CBEPXHHU3KUX
TEMIEpaTyp, YTHIN3ALUA «TEIUIOBBIX» OTXOJI0OB C HCIOJB30BaHHMEM TEIUIOBOTO HAacoca,
YTUIN3ANUsA OMOOPTraHNYECKOTO TOTLTUBA JJIsl BEIPAOOTKH «TETUIOBOM» M SJICKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmepaTypsl py aquadaTHueCKOM PaCIIuPEHUH.

Bo3zaymHoe oruuso.

CpaBHeHHE yJeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

Crioco0Obl M3MEHEHHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOTO mporiecca.

KomnbroTepHbie MO TEMIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3Mmepenne yenbHOM TeMIOEMKOCTH.

UccnenoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yueHnne B3aMMOCBSI3U SHEPIHH MEXKMOJIEKYJSPHOTO B3aUMOJCHCTBUS U TEMIEpPaTypbl
KHUIIEHUS KUJIKOCTEH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. azosvie nepexoosl.

[TapooOpa3zoBanne u KoHAeHcanus. McmapeHne W KWMEHHWE. YJeldbHas TeIloTa
napooOpa3oBaHMUsI.

Haceiiennsle ¥ HeHachlllleHHbIe Tapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH H
JABJICHUS HACHIIICHHOTO IMapa OT TeMIIepaTyphl, KX HE3aBHUCHMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BrnaxHocTh BO3ayxa. AOCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckre u amopgHbie Tena. AHU30TPOIHUS CBONCTB KPUCTAILIIOB.
[TnaBneHue u KpucTamIu3anus. Y AelbHas TeIioTa miaBienus. Cyomumanus.

Hedbopmaruu tBEpHoro Tema. Pactsokenne m cxartue. Casur. Moaynes FOwnra. Ilpemen
ynpyrux aedopmaruii.

TemnnoBoe pacmMpeHne KUIKOCTeH U TBEPIBIX TE, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpaszoBanue sHeprun B (ha30BBIX MEPEXOIAX.

YpaBHeHUE TEIIOBOTO OaaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoadduimeHT moBepXHOCTHOTO HaTsbkeHUs. KamuuisipHbie
siBJIeHUd. [laBieHue moj UCKpUBJIEHHON MOBEPXHOCTHIO kuakoctu. dopmyna Jlammaca.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMUECKHE TMPOLIECCHI: KUIKUE KPHUCTAILIBL,
COBpEMEHHBIE MaTEPUAJIbI.

Hemoncmpayuu.

TemnnoBoe pacuimpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenue. Kunenne npu noHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSHKCHHUS.

OnbITHl ¢ MBUTBHBIMH TIJIEHKAMHU.

CmauuBaHmue.

Kanunnspusie sBneHus.



Mopaenu HeHPIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MepeHus BIaKHOCTH.

UccnenoBanue HarpeBaHust U MIIABJICHUS KPUCTAJIMYECKOTO BEIIECTBA.

Bunpr nedopmarmii.

HaGmonenue manbix aedopmariuii.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomaol, npaKkmuxKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3MepeHne yienbHOM TEMIOTHI TJIaBICHUS JIbJA.

N3yueHue CBONCTB HACBHIIICHHBIX IIAPOB.

N3mepenne abCOOTHO BIIaKHOCTH BO3yXa M OI[CHKA MacChl TapOB B IOMELICHHUH.

N3mepenne ko3 dummenTa moBepXHOCTHOTO HATSKCHHUSI.

Nsmepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JiehOpMaIiii Pe3MHOBOTO 0Opasia OT MPUIIOKEHHON K HEMY
CHJIBL.

Paznen 4. DaekTpoauHamMuka.

Tema 1. Dnexkmpuueckoe noe.

OnexTpuzanys Tea U €€ MPOSBICHUs. DJIEKTpUUECKUH 3apsai. JIBa BuAA AJIEKTPUUYECKUX
3apsiaoB. [IpOBOJHMKH, AUANEKTPUKU M TMOJYHNPOBOAHUKH. DJIEMEHTAPHBIA AJIEKTPUUYECKUN
3apsj. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3anmoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHna.

OnexTpuueckoe noie. Ero gelicTBrue Ha 31€KTpUUECKUE 3apSAbl.

Hamnpsoxéanocts  amektpuyeckoro moss. [IpoOHbrit 3apsia. JluHuM  HanpsokEHHOCTH
ANEeKTpUUecKoro nosst. OJHOPOIHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNBbHOCTh 3NEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHIMAIOB M HANpPSKEHUE.
[loreHunanbHast ~ ’Heprust  3apsAa B JJIEKTPOCTATUYECKOM  IIOJIE. [ToTenunan
ANEKTpOCTaThYecKoro mojis. CBs3p HANpsHKEHHOCTH TOJS W PA3HOCTH NOTEHLIMAIOB IS
AJIEKTPOCTATUYECKOTO OISl (KaK OJJHOPOIHOTO, TaK U HEOJTHOPOJHOTO).

[TpuHIIMT Cynepno3UIIMuU AIEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsma. I[lome paBHOMepHO 3apsikeHHOW cdepnl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00BEMy mmiapa. Ilose paBHOMEpHO 3apshHKEHHON OECKOHEUHOHW TUIOCKOCTH.
KapruHb! m1HUNM HANPSY)KEHHOCTU ITUX OJIEW U DKBUIIOTCHIIUAIBHBIX ITIOBEPXHOCTEN.

[IpoBOIHMKY B JIEKTPOCTATUYECKOM I0JI€. Y CIOBUE PABHOBECHS 3apsI0B.

JIM3IEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. J[naniekTpruieckasi NpOHUIIAEMOCTh BEILIECTBA.

Konnencarop. DIEKTPOEMKOCTh KOHJIEHCAaTOopa. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOopa.

[lapannensHoe  coenvHeHue  KoHJeHcaTopoB.  IlocrmenoBarenbHOe — COETUHEHHE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

JIBrKeHUE 3apsyKEHHON 4acTULIBI B OJHOPOJAHOM 3JIEKTPUYECKOM IIOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTAaTUYECKasl 3alllUTa, 3a3eMJICHHE JJIEKTpPONpHUOOpOB, KOHJEHCATOPBl, T'€HEpaTop
Ban ne I'paada.

Hemoncmpayuu.

Y CTpoHCTBO M PUHIUIT JCUCTBUS SIIEKTPOMETPA.

DIEKTPUUYECKOE T10JIE 3apSKEHHBIX IAPUKOB.

DNeKTpUYEeCcKoe MoJIe IBYX 3apsHKCHHBIX TUIACTHH.

Monens aneKTpocTaTuueckoro reuneparopa (Ban ne ['paada).

[IpoBOHUKY B JIEKTPUUECKOM MOJIE.

DJeKxTpocTaTHYeCcKas 3aluTa.

YCTpolCTBO M I€MCTBUE KOHAEHCATOPA MTOCTOSSHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTM IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAY IUIACTHH,
PacCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.



DHeprus EKTPUUECKOTO OIS 3apsSKEHHOTO KOHEHCATOPA.

3apsiika ¥ paspsiika KOHIAEHCATOpa Yepes3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

OrneHka CHJI B3aUMOICHCTBUSI 3apSyKEHHBIX TEIT.

HaGmronenue npeBpamieHus: SHEPTUN 3apsHKEHHOTO KOHJGHCATOpa B DHEPTUI0 M3ITyUEHUS
CBETOAMO/IA.

N3ydeHue nporekaHus TOKa B LIETH, COJIEPrKaleil KOHEHCATOP.

Pacnipenienienrie  pa3HOCTH  TMOTEHIMANOB  (HANpsDKEHHS) TMPU  TOCIEI0BATEIHLHOM
COEIMHEHNH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuna Toka. ITocTOSAHHBIN TOK.

VYcnoBus CymIeCTBOBAaHUS IIOCTOSIHHOTO —3JIEKTPUUECKOrO ToOKa. VICTOYHMKM TOKa.
Hanpsioxenue U u D/1C &.

3axoH OMa 1J1s yyacTKa LEH.

DIEeKTPUYECKOE COMPOTUBIIEHUE. 3ABUCUMOCTh CONPOTUBIIEHUS OAHOPOJIHOIO MPOBOIHHUKA
OT €ro JJIMHBI U IUIOIIAIU TIONIEPEUHOT0 CEUEHUs. Y IENbHOE COIIPOTUBIIEHUE BELLIECTBA.

[locnenoBarenpHOE, MNapajlieIbHOE, CMEHNIAHHOE COEAVMHEHHE IPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX AMEeKTpHUYeckux 1enei. [Ipasuia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MoIIHOCTB 3IEKTPUYECKOro TOKa. TenaoBast MOIIHOCTh, BBIAENIAEMasl HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBJIECHHWE HWCTOYHUKA TokKa. 3akoH Oma i MOJHOH
(3aMKHYTOI) 3JIEKTpUUYECKON 11eni. MOIIHOCTh UCTOYHHKA TOKa. KOpoTkoe 3aMbIKaHue.

KonpeHcaTop B ieny NoCTOSTHHOTO TOKa.

TexHnyeckue ycTpoWcTBa M TEXHOJOTMUECKHME IPOLIECCHl: aMIEPMETP, BOJIBTMETP,
peocTar, CYETUHK AIEKTPUUECKOW SHEPTHH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa U HAIPSKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpPsOKEHUS JUIS  PE3UCTOpA, JIAMIIBI
HaKaJINBaHUS U CBETOJHOJA.

3aBUCHMOCTh COINPOTHUBJICHUS LMJIWHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MIONIEPEYHOT0 CEYEHUS U MaTepHuana.

HccnenoBanne 3aBUCHUMOCTH CHJIBI  TOKa OT CONPOTUBJIEHHS IPH IOCTOSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3amblKaHHE TaJIbBAHMUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeTMHEeHNs1 UCTOYHUKOB ToKa, DJIC Garapeii.

HccnenoBanue pa3HOCTH MOTEHIHUATIOB MEXAY MOJIKOCAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomaol, npaKkmuxKym.

HccnenoBaHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yeinbHOro COnpoTUBIEHUS TPOBOJHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAMPSKEHUS ISl JTAMITBI HAaKaJTuBaHMUS.

YBenuueHue npejena u3MepeHust amrnepmeTpa (BoJIbTMETPa).

N3mepenne D/IC v BHYTPEHHETO CONPOTUBIIEHUSI UICTOYHHKA TOKA.

Uccnenosanue 3aBucumocty 3/[C raibBaHMUECKOTO 3JIEMEHTA OT BPEMEHHU MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHINUATIOB MEXAY MMOJTKOCAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCUMOCTH MOJE3HON MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.



OnexTpuyeckas IPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAas MPOBOJNMOCTb
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINpPOTUBJICHHS  METAIJIOB  OT  TEeMIIEpaTyphl.
CBepXITpOBOIUMOCTb.

DJIEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

ITonynpoBonnuku. CoOcTBEHHass M NpUMECHas MPOBOJUMOCTb IOJIYINPOBOJHHUKOB.
CaoiicTtBa p—n-niepexosa. [TomynmpoBoTHUKOBBIE TPHOOPHI.

DNEKTpUUYECKUN TOK B DJIEKTPOJIUTAaX. DJIEKTPOJIUTUYECKAs IUCCOLMALUA. DJIEKTPOJIU3.
3akonbl Dapajes 115 dIEKTPOIU3a.

OnexTpuueckuii TOK B razax. CaMoCTOATENbHBIH M HECAMOCTOSATENBHBIN pa3ps.
Paznuunbie Tub caMocTosTeNbHOTO pa3psana. Monnusd. [Lnazma.

TexHnyeckue ycTpocTBa M NPAKTUYECKOE IPUMEHEHHWE: TIa30pa3psAHble JamIlbl,
AJIEKTPOHHO-JIy4eBasl TPyOKa, MOJYHPOBOJHUKOBBIE MPHOOPHI: U0, TPaH3UCTOP, (HOTOIUO,
CBETOAMOJ, TalbBaHWKA, padUHUPOBAHWE MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYpPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoau3a Papazes.

HckpoBoli pa3psg U IpOBOAUMOCTb BO3AyXa.

CpaBHeHHE TPOBOUMOCTH METAIIJIOB U MOJTYPOBOIHUKOB.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npakmukym.

Habmonenue anexTposmsa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJIA.

Pu3nyecKuil MPaKTHKYM.

Crioco6b1 n3MepeHus (U3MUECKUX BEJIMYHMH C UCIIOJIb30BAHMEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  MOTPEIIHOCTH H3MepeHuil  ¢usndyeckux BenuuuH. OleHKa TpaHUI]
IIOTPELIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUM, UCCIEAOBAHUI 3aBUCUMOCTEH (DM3HMUECKUX BEITHYMH,
MPOBEPKA MPEAJIOKEHHBIX TUIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATUYECKHX pasjesiax
«YUEeHUYECKHUH SKCTIEPUMEHT, JTa0OpaTOPHBIEC PAOOTHI, MPAKTHKYM)).

Me:xknpeamMeTHble CBSI3H.

Nzydenne xypca ¢pusuku yriayOnéHHOro ypoBHS B 10 Kjacce oCylIecTBISETCS C yu4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKW, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

MescnpeOmemmuvie nouaAmusa, CA3AHHbIE C U3YUEHUEM  MEMO008 HAYUHOZ20
no3nanuA: SBICHUE, HAy4YHBIM (akT, TuUmnore3a, (Qusnueckas BeIMYMHA, 3aKOH, TEOpHS,
HaOJI0IeHNE, SKCIEPUMEHT, MOJCIUPOBAaHUE, MOJENb, U3MEPEHUE, MOTPEITHOCTH M3MEPEHUH,
HU3MEpUTENbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: penieHrne CUCTeMbl ypaBHeHuH. JluneitHas ¢ynkuus, mnapabona,
runep6oa, ux rpaguku u cBoiicta. Tpuronomerpuueckre PyHKIUN: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI€HC, OCHOBHO€ TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanuueckoe JBUKEHUE B KMBOH mpupoae, auddys3us, ocMoc, Termioo0MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKaloIled  Ccpelbl,  yTHIH3alHs
OMOOPraHMYECKOTO TOILIMBA JJIsi BBIPAOOTKH «TEIUIOBOI» M AJIEKTPOIHEPIUH, MMOBEPXHOCTHOE
HaATSHKEHUE U KallWUISpHbIE SIBJICHUSI B IPUPOJE, HIEKTPUUECKUE SIBICHUS B dKUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasl Macca, MoJy4YeHHe HaHOMaTepUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUIKOCTEH U



ra3oB, JKUJAKHE KPHUCTAUIbl, OJJIEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs
JUCCOLMAIINS, TaJIbBAHUKA, JIEKTPOHHAS MUKPOCKOIIHSL.

T'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHre IBUKEHHUH C HCTIONIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KpOHIUTEHH, pelérdarble
KOHCTPYKIUH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyrue), IBUraTelb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOW XOJIOJWJIBHUK,
KOHJMIIMOHEP, TEXHOJOTHH IIOJIy4EHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJIOTMM,  JJIEKTPOCTaTHYECKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, ra30pa3psAHbIC JIAMIIbI, TOJYIPOBOJIHUKOBBIE TPUOOPHI, TaJIbBaHUKA.

11 KJIACC

Pa3znen 4. DuekTpoauHamMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBue MOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHoe moJe.
Bekrop maruuTHOM MHIyKUMK. [IpUHIAI Cynieprno3uMA MarHUTHBIX NOJIEH. JIMHUM MarHuTHOM
WHIYKIHUU.

MarautHoe 1noJjie MPOBOAHMKA C TOKOM (TMPSMOTO IMPOBOJHHMKA, KATYIIKHM U KPYroBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amriepa, e€ HanpaBJIeHUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOAYJb. JIBU)KEHHME 3apspKeHHOW 4YacTHIbl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuisl JlopeHua.

MarnuTHoe nojue B BewecTse. PeppoMarHeTHKH, apa- 1 JMaMarHeTUKH.

TexHnyeckue yCTpoOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: MPUMEHEHHE IOCTOSIHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETP, ODJIEKTPOJABUTATENh SKOOH, YCKOpUTEIH
3JIEMEHTAPHBIX YaCTHUII.

Hemoncmpayuu.

Kaptuna nuHMA WMHIYKIMA MarHUTHOTO TIOJS IOJIOCOBOTO M MOJKOBOOOPAa3HOTO
MMOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMi MarHUTHOW WHAYKIMU TIOJST JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumozeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

Habmtoienue ABM>KEHUS My4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN OEHCTBUS HIIEKTPOM3MEPUTENHFHOTO TPUOOPA MATHUTOAIEKTPHUECKONW CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomaol, npaKmuxKym.

HccnenoBanre MarHUTHOTO MOJISE TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1eHCTBUS OCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.

N3smepenune cuinbsl Amrepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHON MHAYKIIMM HA OCHOBE MU3MEPEHUsSI CHIIBI AMIIepa.

Tema 5. InekmpomazHumnan uHOYKyus.

SIBneHne sneKTpoMarHUTHOW WHAYKIUHU. [loTok BekTopa MarHUTHOM WHAyKIuu. DJC
MHAYKIMU. 3aKOH B3JIEKTPOMarHuTHOM uHAyKuuu Papanes. BuxpeBoe sneKkTpuueckoe IMoJe.
Toxu dyko.

O/1C uHAYyKLIMY B TPOBOAHMKE, TBUKYILEMCS] B OJJHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuino Jlenna.



NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B ILENU IIOCTOSHHOIO TOKa. JSIBieHue
camouHaykiuu. IJIC caMOMHAYKIWH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHCTBA U TEXHOJIOTMUECKUE TPOLIECChl: MHAYKIIMOHHAS Me€4Yb, COJICHOU,
3alIUTa OT JICKTPU3ALMU TEI PU ABUKEHUH B MATHUTHOM T10JI€ 3€MJIH.

Hemoncmpayuu.

HaGmronenue siBeHUs 37I€KTPOMAarHUTHON WHIYKITUH.

HccnenoBanune 3aBucumoctd OJIC HMHIYKIUMM OT CKOPOCTH HW3MEHEHUS MarHUTHOTO
IMOTOKa.

IIpaBuio JleHna.

[Tamenne MarauTa B alFlOMAHHAEBON (METHOW) TpyOe.

SIBieHME CAaMOMHIYKIIUU.

Uccnenosanue 3aBucumoctd 3/]C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHS CHUJIbI TOKA B
LICTIN.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomesl, nPAKMUKYM.

UccnenoBanue siBIEHUS 31€KTPOMArHUTHON UHIAYKIUU.

Onpenenenre MHAYKIIMA BUXPEBOTO MATHUTHOTO TTOJIS.

UccnenoBanue siBIeHUs CAMOUHIYKIUU.

COopka MOIeNH IEKTPOMAarHUTHOTO TeHEpaTopa.

Paznen 5. Kosiedanust 1 BOJIHBI.

Tema 1. Mexanuueckue Kojied0anus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

'apmonnueckne  kosnebanusa. KuHemartmyeckoe W JWHAMHUYECKOE  OIMCAHUE.
DHEpreTHueckoe  ONucaHue (3aKOH  COXPAaHEHHMs] MEXaHMYeCKOW sHeprum). BbiBojg
JTUHAMHAYECKOTO  OINMWCAaHUA TapMOHMYECKUX KOJeOaHWH W3 WX DHEPreTHYECKOTO U
KUHEMATHYCCKOTO OIHMCAHHMS.

Amvmutyna u (aza konebanuii. CBsI3b aMIUTUTYIBI KOJIEOAHUI MCXOMHOW BEJIMYWHBI C
aMIUTATY1aMU KOJIe0aHUi €€ CKOPOCTH M YCKOPEHUSI.

[Tepuon u gacrora xosiebanuid. [leproa Manbrx cBOOOMHBIX KOJIeOaHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX KOIeOaHMI TPYKUHHOTO MasTHUKA.

[TonsiTue o 3aTyxarmux Kojaedanusx. BeiHy)eHHbIe KoleOanus. Pe3onanc. PezonancHas
KpHBasi. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOM. ABTOKOJICOaHMS.

TexHuUYecKkue YCTpOHMCTBA M TEXHOJOTMYECKHE MPOIECCHl: METPOHOM, Yachl, Kaudelu,
MYy3bIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOIO IBHUKCHUS.

Hab6mronenne He3aBUCUMOCTH TIeproia MaJIbIX KOJIEOaHW Tpy3a Ha HUTH OT aMIUTHTY/IbI.

HccnenoBanue 3aTyXarOmUX KOJICOAHWA U 3aBUCUMOCTH TEPHOJa CBOOOIHBIX KOJICOaHHIA
OT COMPOTHBIICHUSI.

HccnenoBanue kojeOaHMl Tpy3a Ha MAacCHBHOM TNpYyXKHUHE C LEIbI0 (OPMHPOBAHUSA
MIPEACTABICHUH 00 UACATBHONW MOJCIH MTPY>KMHHOTO MasITHUKA.

3aKOH COXpaHEHHS SHEPTUU NPU KOJIeOaHUIX Ipy3a Ha MPYy>KUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOaHUH.

HaGmoienue pesonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

N3mepenne nepuoia CBOOOAHBIX KOJIEOaHUI HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3yuenune 3aKk0HOB JIBM)KCHHS Tella B X0J1€ KoJieOaHUI Ha YIIPyTroM TOIBECE.

N3yuenune nBUKEHUSI HUTSHOTO MasTHHUKA.

[IpeobpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaIONINX KOIeOaHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOaHUH.



Tema 2. InexkmpomazHumnole Konedanus.

Konebartenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoOJI€OaHUS B UACATHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBSi3p aMIUTUTYABI 3apsia KOHAEHCATOpa ¢
aMIUTUTY 101 CUJTBI TOKA B KOJIeOATeTbHOM KOHTYpeE.

3aKOH COXpaHEHUs YHEPTUH B UICATHLHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxamolye 3JIeKTPOMarHUTHbIE KojieOaHMs. BBIHYXJEHHbIE 3JEKTPOMAarHUTHBIE
KoJieOaHusl.

[lepemenHbii TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJIHOE€ U JEHCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HANPSHKEHUS TPH pa3InyHON (hopMe 3aBUCHMOCTH NEPEMEHHOT0 TOKa OT
BPEMEHU.

CuHycouganbHbIi IepeEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa MHIYKTUBHOCTH
B IIEMIM CHHYCOMJIAJIbHOTO TIEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHUH.

Wneansubliii Tpanchopmatop. IIponsBoacTBo, mepenadya U MoTpeOICHUE AIIEKTPUYECKOM
SHEPIUH.

DKOJIOrMY4eCKHe PUCKU NPU IPOU3BOACTBE 3JIEKTpOo3HEpruu. KynbTypa HCHosb30BaHUs
3JIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HU.

TexHUYeCcKHuE YCTpPOWCTBA M TEXHOJOTMYECKUE MPOLIECCHI: DJIEKTPUUYECKHM 3BOHOK,
TeHEPATOP MEPEMEHHOIO TOKA, TUHUU JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOAHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBHCHUMOCTb YaCTOTHI CBOOOTHBIX KOJIEOaHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuuIorpaMMbl AJIEKTPOMArHUTHBIX KOJICOAHUH.

I'eHepaTOop HE3aTyXarOIMKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenp 371eKTpOMarHuTHOI'O TeHepaTopa.

BbIHYyKI€HHbBIE CUHYCOMIaIbHbBIE KOJICOaHMSL.

Pesucrop, karynika HHIYKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHCc npu mocienoBaTeNIbHOM COEAMHEHMM PE3UCTOpA, KAaTyIIKH WHIYKTUBHOCTH H
KOHJIEHCATOopa.

Y CTpOHCTBO W MPUHIIMIT ASUCTBHS TpaHCchHopMaTopa.

Mopaenb TUHUY AIIEKTPOIIEpEAAUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npakmukym.

Nzyuenune tpanchopmaropa.

HccnenoBanne NepeMEHHOIO TOKa 4Yepe3 MOCIIEI0BAaTEIbHO COSAMHEHHBIE KOHJEHCATOp,
KaTyLIKy U PE3UCTOP.

HabmntoneHue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60JIHbL.

MexaHudeckrue BOJIHBI, YCIOBHsS UX pacnpocTpaHeHus. [lomepednble W IpOJOJIbHBIE
BoJIHBL. Ilepuon, ckopocTh pacnpocTpaHeHHs M AjauHa BOJHBL. CBOMCTBa MEXaHMYECKHUX BOJIH:
OTpa)keHue, nperoMiieHne, nHTepdepeHus u Tudpaxius.

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

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOMIEH Cpebl.

DJEKTPOMarHUTHHIE BOJHBI. Y CIOBHUS M3JIy4€HMs 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHEHTAalLlMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTPaKEHUE, IPEIIOMIIEHUE, IOJISIpU3aLus,
uHTephepeHIms U AU paKius.

[[Ixana »MEKTPOMArHUTHBIX BOJIH. [IpUMeHEHHE 3IeKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBI paquoCBA3U U TeneBuaeHus. Pagronokanus.

DJIEKTPOMAarHuTHOE 3arpsA3HEHUE OKPYKAlOIIEe Cpeibl.



TexHuueckue ycTpoiCTBa M NPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoNpuUEéMHHK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus, ymbTpazBykoBas
JMArHOCTHKA B TEXHUKE U MEAUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTpaHEHNUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno kKak MICTOUHUK 3BYKa.

3aBUCUMOCTb JUTUHBI BOJTHBI OT YaCTOTHI KOJICOAHHIA.

Habmoienue otpaskeHus: U MpeoMIICHHS] MEXaHUYECKHUX BOJIH.

HaGmonenue naTepdepeHnny 1 AuPpakint MEXaHHIECKUX BOJTH.

AKYCTUYECKUH PE30HAHC.

CaoiicTBa yabTpa3ByKa M €ro IPpUMEHEHHUE.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTATYJAOW W YacTOTOU
KoJileOaHuH.

HccnenoBanne  CBOMCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTPaXE€HUE, MPEJIOMIICHHE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.

Oo6nHapyxeHne nHOPaAKPaCHOTO U yIBTPa()HUOICTOBOTO H3ITYyUSHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3ydeHue napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHMsI 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonnHETHOE pacpoCTpaHEHHE CBeTa B OJHOpoAHOM cpexe. Jlyu ceera. ToueuHbiin
HCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpakeHUs cBera. IlocTpoeHne HM300pakeHUIl B IJIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TpEJIOMJICHUS CcBeTa. AOCONIOTHBIM  MOKa3zaTeb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTeNb mpenomieHus. [locTosHCTBO 4acTOThl cBeTa W
COOTHOUIEHHME JJIMH BOJH IIPHU IEPEXO0JE MOHOXPOMATHUYECKOIO CBETA YEpe3 TpaHMIly pasfela
JBYX ONTUYECKUX CPE/I.

Xon nyueit B mpusme. [ucnepeus cBeta. CioxHbIN cocTaB 6eroro cera. LBer.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yro MOJTHOrO BHYTPEHHETO OTPaKEHUS.

CoOupatomie M paccewBarolide JHH3bI. ToHKas nuH3a. DOKYyCHOE pACCTOSHUE U
ONTHYECKasi CHJIa TOHKOW JIMH3BI. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHHSI TOHKOW C(heprudIecKoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO MOKa3aTelsl IPEIOMIICHUS.

®opmyiia TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox iayda, IPOLIEIIETO JIUH3Y MO IIPOU3BOJIBHBIM YIVIOM K €€ INIABHOW ONTHUYECKOU OCH.
[TocTpoenue M300paKeHU I TOYKHU u OTpe3Ka pSIMOit B cobuparomumx
U pacCeuBAIOLIUX JUH3aX U UX CUCTEMaX.

OnTtuyeckue npudopsl. Pazpenraromias cnocoOHoCTh. [71a3 Kak onTuyeckasi CUCTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKHU.

BonnoBass ontmka. WaTepdepennms ceta. KorepeHTHbIE HMCTOYHUKH. Y CIIOBUS
HAOO/IEHUST MAaKCHMyMOB M MHUHHUMYMOB B UWHTEp(EpPEHIIMOHHON KapTHHE OT JABYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeph! KilaccuuecknX HHTEP(EPEHIIMOHHBIX CXEM.

Hudppakmust cBera. JudpaknuoHHas pemérka. YclIoBUE HAOMIOACHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IMPOLECCHl: OYKH, JYMa, IEPUCKOIL,
¢doroanmapaT, MHKPOCKOI, MPOEKIMOHHBIA amnmapaT, MPOCBETICHUE ONTHUKH, BOJIOKOHHAs
OITHKA, AU(PPAKIIMOHHAS PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTpPaKEHUS CBETA.

HccnenoBanue NpesioMIIEHUs CBETA.

Haburoienne noaHoro BHYTpEHHEro oTpaxkeHus. MoJienb cBeToBoa.



HccnenoBanue xo/1a CBETOBBIX IyYKOB U€PE3 MIOCKONAPAIIIENbHYIO IIJIACTUHY U IIPU3MY.

UccnenoBanue CBOMCTB M300paKEHHM B JIMH3aX.

Mopenu MEKpPOCKOIIa, TEIECKOIa.

HaGmronenue natepdepeHm crera.

Habmronenue 1BeTOB TOHKHX TUIEHOK.

Hab6mronenue aqudpakiuu cBera.

N3zyuenne qudpakiinOHHON PEIIETKH.

Hab6mronenue audpakiinoOHHOTO CIIEKTpa.

HaGmonenue aucnepcuu cBera.

Habmoienue nosisipuszanuu cBera.

[IpuMeHeHre NONSIPOUIOB JIs U3YUCHUSI MEXaHUUECKUX HANPSHKCHU.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomot, npakmukym.

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHMSI OT BEIIECTBa (Ha MPUMEPE KUIKUX
JIUH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

ITonydyeHnne n300paxeHNs B CUCTEME U3 INIOCKOTO 3€pKajla U JINH3BI.

[Tonydyenne n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUECKUX CUCTEM.

Hab6monenue audpaknuu, nHTEpGEPSHITUN U TIOJISIPU3AINH CBETA.

N3ydenue nosspusanuu cBeTa, OTPaXEHHOTO OT IOBEPXHOCTU JUAJIEKTPHKA.

N3yyenue nutepdepeHInu 1a3epHOro U3IydYeHUs Ha ABYX IIEsX.

HaGmoienue nucnepcuu.

Ha6mronenue u uccnenoBanve qudpakiimOHHOTO CIIEKTpA.

N3mepenne 1IMHBI CBETOBOM BOJIHBI.

[TonydeHune criekTpa U3MTy4yeHuUs: CBETOIMO/1a TIPU MTOMOIIH TU(PAKIIMOHHON PEeHIETKH.

Pa3nes 6. OcHOBBI cielIUAJILHON TEOPUH OTHOCUTEIbHOCTH.

['panuiel MPUMEHUMOCTH KIJIACCMYECKOW MeXaHWKHU. [locTynarel cnenuanbHOM Teopuu
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanus  Jlopenma.  YcioBue
NPUUUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIEHME BPEMEHU U COKpalICHHE
JUTAHBI.

DHeprusi ¥ UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBsI3b MacChl € SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPIHS MTOKOS.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apSKEHHBIX YACTHII.

YdeHnuecKuit 3KCIIepUMEHT, J1a00opaTopHbIe pabOThl, IPAKTUKYM.

Omnpenenenrne UMIyJbCa M SHEPTUU PEISTUBUCTCKUX yacTwll (o QortorpadusiM TpeKkoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Pasznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-601n10860it oyanusm.

PaBHOBecHOE TermoBOoe wW3MyueHHEe (M3IydeHHe aOCOMIOTHO YEPHOTO Tena). 3aKoH
cMemenns Buna. ['unore3a [linanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYJILC (POTOHA.

®otordpdext. OnbiTel A. I'. CroneroBa. 3akonsl Gorodpdexra. YpaBHeHHEe DHHIITEHHA
st pororddexra. «KpacHas rpanuna» dpotodrddexra.

JlaBneHne cBeTa (B YacCTHOCTH, [JaBJIEHHME CBETa Ha aOCOJIOTHO MOIJIOMIAIOUIYI0 H
a0COJIIOTHO oTpakaroryto moBepxHocts). OmneiTel [1. H. Jlebenena.

BonnoBeie cBoiicTBa yactul. Bosnbl e bpoinsa. [Inuna BomHbl ne bpoins u pasmepsl
o0nacTh  JOKamW3alMW  JBWXKylIeicss yacTumpbl. KopmycKylspHO-BOJHOBOM — Jyasiu3M.
Judpakiust 5JeKTPOHOB HAa KpUCTAIIaX.

Crnennduka usmeperuii B Mukpomupe. CooTHOIICHUST HeonpeneaéHHoctei [ eiizendepra.



TexHHUUeCKue yCTPOHCTBA M TEXHOJOTHUECKHE IMPOIECCHl: CHEKTPOMETp, (POTOIIEMEHT,
dboTogaTUuK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

dotor(PexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO GoTod(deKTa.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHHSI TIOJTYIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeronuon.

Conneunast 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Hccnenosanue poropesucropa.

N3mepenne noctossuHo# [1nanka Ha ocHOBe uccnenoBanus potorddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMO/ OT HAIPSHKECHMUSL.

Tema 2. @usuxka amoma.

OMBITHI IO MCCIIEIOBAHUIO CTpOoeHUs aToma. [limanerapHas Mmozens aroma Pesepdopra.

[Toctynatsl bopa. U3nyuyenue u mornomeHne (HOTOHOB MPU MEPEXOAE aToMa C OJHOTO
YPOBHS SHEPTUU Ha APYTOU.

Bunel criektpoB. CekTp ypoBHEHN 3HEpTUN aTOMa BOAOPOa.

CrnoHTaHHOE W BBIHYXJEHHOE U3TyueHHe cBeTa. Jlazep.

TexHuueckue yCTpOWCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: CHEKTPaJbHBIM aHAIU3
(cmexkTpocKkor), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopenb onsita Pesepdopra.

Habntonenue nuHeHyaTbiX CIIEKTPOB.

YCTpoHCTBO M IEMCTBUE CUETUYMKA MOHU3UPYIOIIUX YaCTHII.

Omnpenenenre JUIMHBI BOJIHBI JIA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

HaGmtoienue TMHERYaToOTo0 CIeKTpa.

HccnenoBanue criekTpa pa3peKEHHOTO aTOMapHOro BOJAOPOAA M W3MEPEHHE NMOCTOSHHON
Punbepra.

Tema 3. Quzuka amomnozo a0pa u INEMEeHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa I'eiizenOepra—lBanenko. 3apsj siapa. MaccoBoe 4yucio sjpa.
N3otomsl.

PagnoaktuBHOCTH. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBINA OeTa-pacmaa. I'amma-
W3JIy4YEeHHE.

3aKOH paJMOaKTUBHOrO pacmnajga. PannoakTuBHBIE H30TOIBI B mpupone. CBoiicTBa
WOHU3HUPYIOLIETO  W3Ny4YeHHs. BiMsgHMe paguoakTUBHOCTM HA  JKHUBBIE  OpPraHU3MBI.
EcrectBennslit pon nznyuenus. Jozumerpus.

DHeprus CBsS3U HYKJIOHOB B siipe. SnepHsie cuibl. [ledekT macchl spa.

SAnepubie peakumu. Jlenenme wu cuHTE3 sAnep. SnepHble peakTopbl. [IpoGiemsr
YIPaBISEMOTO TEPMOSACPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEeKThbl pa3BUTUS  SACPHOMU
SHEPrETUKHU.

Mertoabl perucTpauuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bapuoHbl, M€30HBI U JenToHbl. [IpencraBieHue o
CrangaptHoil Mmozaenu. KBapk-TiirooHHAs MOJIENb aJIpOHOB.

®dusuka 3a npenenamu CtanaapTHoi mojenu. TEMHast MaTepust U TEMHAs SDHEPIHSL.

EnuncTBO hM3nueckoil KapTHHBI MHpA.

TexHn4yeckue yCTpoNCTBAa U TEXHOJOTMYECKHE IMPOLECCHl: JO3UMETP, kKamepa Buibcona,
SNIEPHBI  PEaKTop, TEPMOSACPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTOTrpadusm).

HccnenoBanue paainoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.



W3ydenue nmoriomnieHus 0eTa-4acTI] ATFOMUHUEM.

Pa3znesa 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuu. llpukinazHoe U MHPOBO33PEHUECKOE  3HAYEHUE
acTpoHOMUH. [IpUMEHMMOCTh 3aKOHOB (U3UKU Ui OOBSICHEHUS MPUPOABl KOCMUYECKUX
00OBEKTOB.

Meroabl acTpoHOMHYECKUX HcciaenoBaHUil. COBpEMEHHbBIE ONTUYECKHE TEJIECKOIbI,
panuoTeNnecKonsl, BHeaTMoc(hepHas aCTPOHOMHUSI.

Bun 3Bé3nHoro Heba. Co3Be3nus, ipkue 3BE3/1bl, MJIAHEThI, UX BUANMOE JBIKEHUE.

Conneunas cucrema.

Connue. ConHeuHasi akTUBHOCTb. MicTounuk snepruu CostHIa U 3BE3I.

3BE31BI, MX OCHOBHBIE XapaKTEpUCTUKU. JluarpamMma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/1bl TJIABHOW MOCIEN0BATEIBHOCTH. 3aBUCUMOCTh «MACCa — CBETUMOCTB) IS
3BE€37 IVIABHOM  IOCIIE€[OBAaTE€NbHOCTU. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHBIE
MIPEACTABJICHUS O MMPOUCXOKACHUM U 3BOOLMH COJIHIA U 3BE3T. DTaIlbl ’KU3HU 3BE3L.

Mnneunsiii [1yTe — Hama [Nanaktuka. [lonoxenue u asuxenue Conuua B ['anaktuke. Tumbl
rayiakTuk. Pannoranaktvky n kBazapel. YEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. Pasberanme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE M3TydYEeHHUE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HabGmronenuss 3B€3nHOTO HeOa  HEBOOPYKEHHBIM  IJa30M € HMCMOJIb30BaHHEM
KOMIIBIOTEPHBIX  MPUJIOKCHUW JJIsI  ONpPEACTCHUs] TOJIOKCHHUSI HEOCCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be31s1 CEeBEpHOIO MOIyIapus U sIpKUe 3BE31bI.

Habmtonenus B Teneckon JIyHbI, IUTaHeT, TYMaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3nYeCKuil NPAKTUKYM.

CriocoOn1 m3MepeHus (PU3MUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX
U3MEPUTENBHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTENbHBIC TMOTPEIIHOCTH W3MEpeHuil  ¢usmdeckux BenuunH. OIleHKa TpaHUI]
MOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUMN, UCCIICIOBAHUIA 3aBUCUMOCTEH (DM3MUYECKUX BEIHYUH,
MpOBEpKa MPEAJIOKEHHBIX THIOTEe3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHUECKUX pa3zenax
«Y4YeHNYECKHIA IKCIIEPUMEHT, 1a00paTOPHBIC PabOTHI, TPAKTHKYM) ).

Oo6o0maronee NoBTOpeHme.

O6oOmieHne W cucTeMaTH3alusl  COIEp)KaHUS  pa3lenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢uU3MKa U TEPMOAMHAMUKA», «JNEKTpoAuHaMUKa», «KoneGaHus W BOIHBI,
«OCHOBBI  CHIEIUANIEHOM TEOpUU OTHOCHUTEIbHOCTHY, «KBaHTOBas (usukay, «IIeMEHTHI
ACTPOHOMUU U aCTPOPU3UKIY.

Ponp ¢u3wkum u acTpoHOMHH B SKOHOMHYECKOW, TEXHOJOTHMUYECKOH, COIMAIBLHON H
ATHUYECKON cdepax [esATEJbHOCTH 4YeJOBEKa, pPOlb W MecTOo (U3MKM U acTPOHOMHUHU B
COBPEMEHHOM HAay4YHOM KapTHHE MHpA, 3HAYCHUE OINMCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
O0OBSCHUTEITLHON U MPOTHOCTUYECKON (PYHKIMH (PU3ndIecKoi TeopHH, poiab (HU3UIECKON TEOpun
B (hopMHpOBaHUM TpEICTaBICHUN O (PHU3MUECKONW KapTHHE MHpPA, MECTO (pU3MYecKor KapTHHBI
MUpa B 0011IeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUHN O IPUPOJIE.

MexnpeameTHblie CBSI3H.

N3ydenne kypca ¢pusuku yriayOn€HHOTO ypoBHS B 11 Kjacce ocyliecTBIsETCsS C yu4ETOM
COJIEPKATEIIBHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemmuvie  noHAmMuUA, C6A3GHHBIE €  U3YYEHUEM  MEMO008  HAYUHOZ20
no3nanuA: SBICHUE, HAy4YHBIM (QakT, Tumnore3a, (Qusnueckas BeIMYUHA, 3aKOH, TEOpHS,
HaAOIIO/IEHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIENb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUH,
HU3MEpUTEbHBIE TPUOOPHI, I poBas 1adbopaTopusi.



Mamemamuka: pelieHre CUCTEMbl ypaBHeHUH. Tpuronomerpudeckue (QpyHKIUH: CHHYC,
KOCHUHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKAECTBO. BEKTOpBI M HX
MPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. [IpoM3BOIHBIE >JEMEHTapHBIX (YHKIHH.
[Tpu3Haku nogo0us TPEYroIbHUKOB, ONpeAeIeHNE TUIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonozua: snektpuyeckue SBIEHUS B XKUBOW NpPUPOJE, KoieOaTENIbHbIE IBUKEHHS B
KUBOM  IPUpPOJE,  DKOJOTMYECKHME  PHUCKM  IpU  TNPOU3BOACTBE  DIIEKTPOIHEPIHUH,
JJIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYJKAIOIIEW Cpelbl, YJIbTPa3ByKOBas JUArHOCTUKA B
MEIULMHE, ONITHYECKUE SIBJICHUS B )KUBOU NPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00PAa30BaHUs KPUCTAIUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusa: marHuTHBIE TIOIOCa 3€MIIM, 3QJIEKM MArHUTHBIX Py, POTOCHEMKA 3EMHOM
MMOBEPXHOCTH, cericmorpad.

Texnono2ua: NpUMEHEHUE MTOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JJIEKTPOABUTATEIIb
SlkoOu, reHepaTop MEPEMEHHOT0 TOKA, HHIYKIMOHHAs Ie€4b, JMHUU DSJEKTpolrepenad,
AJIEKTPOJABHUTaTENb, paxap, PaaUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTpPa3ByKOBasl IUATHOCTHKA B TEXHUKE, IPOCKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
COJIHEe4YHas OaTapesi, CIIyTHUKOBbIE MPUEMHUKH, siZIepHasi JHEPTeTHKA U YKOJOTHYECKUE acTIeKThI
€€ pa3BUTHS.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUsI yUeOHOro npeamMera «Pu3nkay JOHKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpHUEHTAlMW, TO3UTUBHBIX BHYTPEHHHUX
yOEXKICHHI, COOTBETCTBYIONIMX TPAJAULMOHHBIM LEHHOCTAM POCCHIMCKOrO  OOIecTBa,
pacUIMpeHHe >KM3HEHHOTO ONbITa U OMbITa JAESITEILHOCTH B IMPOIECCE peallh3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHHOCTH, B TOM YHCJIE B YAaCTH:

IrpakKaIaHCKOTr0 BOCIIUTAHUA:

e CchHOPMHUPOBAHHOCTh TPAKIAHCKOW TIMO3MIIMK OOy4YaroIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHUCKOTO OOIIEeCTBA;

e TPHUHATHE TPATUIIMOHHBIX OOIICUYETIOBEYCCKUX TYMAHUCTHUYCCKUX M JEMOKPATHYCCKUX
IIEHHOCTEI;

e TOTOBHOCTh BECTH COBMECTHYIO NIEATEIHLHOCTh B HMHTEpEcax TPa)KIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3AIIHH;

e yYMEHHME B3aMMOJCHCTBOBaTh C COLMAIBbHBIMM HMHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIIUSAMU ¥ Ha3HAYEHUEM;

e TOTOBHOCTH K TYMAaHUTApPHOU U BOJOHTEPCKOM JIEATEIBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKOW UICHTHYHOCTH, TATPUOTH3MA;
e IICHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHSM POCCHMCKUX
yu€HBIX B 0071aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:



c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TTOBEICHHS,

CIOCOOHOCTH OIICHUBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;
OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero.

I3CTETHYECKOI0 BOCIIMTAHUSA

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYasl 3CTETUKY Hay4YHOT'O TBOPYECTBA, IPUCYILETO
¢buznyecKoil HayKke.

TPYAOBOIO BOCIIMTAHUS:

UHTEpeC K pa3nuyHbiM chepam TpodecCHOHATBHONU [EeATENIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PM3MKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymyrei
npodeccuu 1 peann30BbIBaTE COOCTBEHHBIC KU3HECHHBIE TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPa30BaHUIO B 00JacTH (DU3UKU HA
MPOTSHKEHUH BCEH KU3HU.

IKOJOI'H4€CKOro BOCrIMTaHus:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOH KYJIBTYphl, OCO3HAHHE TJIOOATLHOTO XapakTepa
IKOJIOTHYECKUX TTPOOIIEeM;

IJIAHUPOBAHUE M OCYIIECTBICHHE JEUCTBUM B OKpY’)KalOIIeW cpele Ha OCHOBE 3HAHMS
1eJield yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBRA;

pacuIMpeHre OmbITa JICSITEIIbHOCTH H3KOJIOTHUECKOW HANpaBICHHOCTH HA OCHOBE
MMEIOLINXCS 3HaHUH 1o (pusmke.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3ButTus HU3NYECKOIN HAYKH;

OCO3HAaHKE IIEHHOCTH HAaY4YHOH J1eATebHOCTH, TOTOBHOCTb B IPOLIECCE N3YUEHUS (PU3UKU
OCYLIECTBJIATh MPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATENBHOCTh MHIMBHIYAJIBHO U B
rpymme.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBble JJornyeckue neiicTBUA:

CaMOCTOSITENILHO (HOPMYIMpPOBaTh U aKTyaJU3UpoOBaTh NpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEIENATh UENH IEATEIbHOCTH, 33aBaTh TapaMeTPbl U KPUTEPUHU UX JTOCTHKECHHS;
BBISIBJIAITh 3aKOHOMEPHOCTH M TPOTUBOPEUUS B pPacCMaTpUBAEMBbIX (pu3MUecKHX
SIBJICHUSX;

pa3pabarbiBaTh IUIAaH pelieHUs NpoOieMbl ¢ y4yé€TOM aHajaM3a HMEIoIuXcs
MaTepuaIbHbIX U HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OLICHUBATh PUCKH ITOCIIEICTBUI AESITEIBHOCTH;

KOOPJMHUPOBAaTh U BBIMOJHATH PabOTy B YCIOBHSX pEaTbHOTO, BHUPTYAJIbHOTO W
KOMOMHHMPOBAHHOTO B3aUMO/ICHCTBYS;

pa3BUBaTh KPEAaTHBHOE MBIIUIEHUE MTPH PEILICHUH KU3HEHHBIX NPOOIIEM.

ba3oBble ucciaenoBaTeabCcKue AeiicTBUSL:



BJIaACTh HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYEBBIMU MOHATHUAMU U MCTOJaMU (1)I/ISI/II-IGCKOI71
HaYKH;

BJIaJICTh HAaBbIKAMH Y4e€OHO-HCCIIEI0BATENIBCKON M MPOEKTHON JESITeIbHOCTH B 001aCTH
(GU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIFHOMY ITOMCKY METOJIOB PEIICHUS
3agda4 (bI/I?)I/ILICCKOFO COACPpIKaHUA, TPUMCHCHUTIO PA3JIMYHBIX MECTOJ0B IMTO3HAHUA,

BJIAJICTh BUAAMHU JESTCIBHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
Hp606pa3OBaHI/IIO U IPUMCHCHHIO B PA3JIMYHBIX y‘-Ie6HbIX CUTyallMdX, B TOM YHUCJIC IMPU
CO37IaHUU yUEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBIABJIATE TPUYUHHO-CICACTBCHHBIC CBA3W W AKTYaJIM3UPOBATh 3a4daydy, BBIABUIATb
THIIOTE3y €€ PelIeHUs, HaXOJUTh apTyMEHTHI JUIsl JOKA3aTelbCTBA CBOUX yTBEPIKICHHH,
3aJ1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHAJTM3UPOBATh IIOJNYYCHHBIE B XOJI€ PEIICHUS 3a7addl pPe3yJIbTaThl, KPUTHUECKU
OICHUBATH UX NOCTOBCPHOCTH, MIPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCJIIOBUAX,

CTaBUTh W (OPMYIIHPOBATH COOCTBEHHBIC 3a7auydl B 00pa30BaTEIBHON NEATEITHLHOCTH, B
TOM YHCJIE MIPU U3yUYEHUH (DUUKH;

JaBaTh OLIEHKY HOBBIM CHTYAaIIUsIM, OIICHUBAThH TIPUOOPETEHHBIN OTIBIT,

YMETh NICPCHOCUTL 3HAHUA T10 (I)I/I?;I/IKG B IPAKTUYCCKYTO o0JacTn KUBHCACATCIIBbHOCTH,
yMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeid;

BBLIBUT'aTbh HOBBIC UJICHU, IPCJIAraTb OPUTHHAJIBHBIC ITIOAXOAbI U PCIHICHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIIUE aIbTePHATUBHBIC PEIICHUSI.

Padora ¢ unopmanmeii:

BJIaJIeTh HABBIKAMU MOJIy4eHUs] HH(POpMAMK (PU3UUECKOTO COACPKAHUS M3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYLIECTBIIATH IOWCK, aHAIM3, CHUCTEMATH3aLUI0 U
MHTEPIpETALNIO HHPOPMALIUU PAa3IMYHBIX BUJIOB U (OPM Mpe/ICTaBICHHS;

OLIEHHBATh JJOCTOBEPHOCTHh MH(OpMAIIHH;

UCTOJIb30BaTh CpPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pelIeHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpPTraHU3al[MOHHBIX 33]1a4 ¢ COOJII0ICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, PpecypcocOepekeHHs,
MIPABOBBIX U ATUUECKUX HOPM, HOpM HH(OPMALIMOHHON OE€3011aCHOCTH;

co3JaBaTh TEKCThl (PU3MYECKOTO COJEpX,aHMUA B pa3IM4YHbIX (opmatax ¢ y4yérom
Ha3HayeHus: UHOpMalMKU U IIeJIeBOM ayAMTOpUH, BBIOMpas ONTHUMAbHYI (GopMy
IIPEJICTaBICHNS U BU3YyaIU3ali1.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelcTBUA:

OCYIIECTBIISATH OOIICHNE HA YPOKaX (PM3HKHU M BO BHEYPOUHOU EATEITHHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMATYATh KOH(IHUKTHI;
pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCMIOJb30BAHHEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHJIHON U MHIUBUYJIbHOU PaOOTHI;
BBIOMpATh TEMAaTHUKy M METOJbI COBMECTHBIX ICHCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4JI€HA KOJUIEKTUBA;

MIPUHUMATh LEJIU COBMECTHON JAESATENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATh
JIEUCTBUSA MO €€ TOCTHKEHUIO: COCTABIIATH IJIaH JEMCTBUH, PACIIPEAEIATh POIU C YUYETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBAThH Kau€CTBO CBOETO BKJIAJa M KaXXJOT0 YYaCTHUKA KOMAaHbI B OOIINI pe3yJibTat
1o pa3paboTaHHBIM KPUTEPUSIM;

npejaraTh HOBbIE MPOEKTHI, OLEHUBATh HJIEH C MO3UIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTyalHsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBbHBIC y‘-leﬁHl)Ie JeHCTBUSA



Camoopranuzaums:

CaMOCTOSITETILHO OCYILIECTBIIATh [MO3HABATENbHYIO JESITEIbHOCTh B OOJIACTH (U3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTAaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/]auH;
CaMOCTOATENIbHO COCTABJISITh IUIAH PEUICHUS PacUETHBIX M KAYECTBEHHBIX 3ajay, IJIaH
BBITIOJTHEHUSI MPAKTUYECKOM pabOoThl ¢ YYETOM HMEIOLIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNN;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHUH;

JIenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLicHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHMPOBAHUIO U TPOSIBICHUIO DSpYIUIMKM B 00JacTé (U3MKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

C&MOKOHTPOJ’IL, 3MOIHOHAJIBbHBIA HHTEJLJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JACSTEIbHOCTH, OLICHUBATH
COOTBETCTBHE PE3YJIBTATOB LIECIISIM;

BJaJleTh HaBBbIKAMHU I[IO3HABATEJIILHOM peQIeKCMM KaK OCO3HAaHMSA COBEpIIAeMbIX
JNEUCTBUN U MBICIIMTEIIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCUU IS OLIEHKH CUTYallH, BEIOOpa BEPHOT'O PELICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€ PE3YJITATOB IEATEIbHOCTH;
NPUHUMATD ce0s1, TOHMMAast CBOM HEJIOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;
IIpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OLINOKH.

B mporecce AOCTHXKEHHS JTUYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI 1O (U3UKE IS
YPOBHSI cpefHero oOmiero o0pazoBaHusi y O00ydYarOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, MPEANOoaraloniui ch)OpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE AMOLIMOHATILHOE COCTOSHUE,
BUJICTh HAIIPABICHUS PAa3BUTUSI COOCTBEHHON SMOLMOHANBHON cdephl, ObITh YBEPEHHBIM
B cebe;

CaMOpETYJIMPOBAHUSI, BKJIIOYAOIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTP 3a CBOE MOBECHHE, CIIOCOOHOCTh aJallTHPOBATHCS K IMOITMOHATHHBIM
N3MCHCHUAM U HpOSIBHSITB FHGKOCTB, GBITB OTKpBITBIM HOBOMy;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTPEMIICHHUE K JIOCTIDKECHHUIO ICNIM M YCIEXYy,
OIITUMU3M, UHUIITUATUBHOCTD, YMGHI/IG ﬂeﬁCTBOBaTB, HUCXOO U3 CBOUX BOBMO)KHOCTCﬁ;
SMIATHH, BKIIOYAIOMICH CITOCOOHOCTh MOHMMATh 3MOIMOHAIIEHOE COCTOSIHHUE APYTHX,
YUUTBIBaTh €ro TPH OCYIIECTBICHUM OOILICHHSA, CHOCOOHOCTh K COUYYBCTBHUIO U
COIIEPEIKUBAHHUIO;

COIIMaJIbHBIX HAaBBIKOB, BKJIIIOYAIOIIIHUX CHOCOGHOCTB BBICTpaI/IBaTB OTHOLICHUS C I[pyI‘I/IMI/I
JIFOJIbMU, 3a00THTHCSI, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHQIUKTHL.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 Kknacce npeqMeTHbIE pe3yibTaThl HAa YrIIyOJIEHHOM YPOBHE JOJIKHEI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHH:



MOHUMATh pOJIb (PU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHUYECKOH, DKOJIOTUYCCKOM,
COLMAJIbHOW M 3TUYECKOM cdepax AeATeNbHOCTH YeJOBEKa, pojb U MeCTO (hU3MKM B
COBPEMEHHOW HAYyYHOM KapTUHE MHpA, 3HAUYCHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTLHON M TPOTHOCTHYECKOW (yHKIMI (Qu3ndeckoil TEOpUM — MEXaHHKH,
MOJICKYJISIPHOM (DPU3UKU U TEPMOAMHAMUKH, POJIb (PU3UUECKON Teopuu B (HOPMUPOBAHUU
MIPEACTABICHUH O (GU3NICCKOIN KapTUHE MUPA;

pa3nuyarh ycJIOBUS NPUMEHHMOCTH Mojelell (pU3MUECKUX Tell U MPOLECCOB (SIBJICHUH):
MHepIHalbHasl cucTeMa OTCY€Ta, aOCONIIOTHO TBEPAOE TENo, MaTepuaybHas TOUKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE MajeHue, abCONOTHO ympyras aedopmarius,
a0COJIIOTHO yIpyroe U abCOIIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJIENH ra3a, *KUJKOCTH U
TBEPAOIrO (KPUCTAIIIMYECKOI0) TeNa, WJCaNbHbIN Ia3, TOYEUHBIH 3apsj, OJHOPOIHOE
JNEKTPUYECKOE T0JIE;

pa3nuyath ycinoBHs (TpaHHIbI, O0JAaCTH) NPUMEHHMOCTH (PU3MYECKHX 3aKOHOB,
IIOHUMAaTh BCcEOOUIMH XapakTep (yHIaMEHTalIbHBIX 33aKOHOB M OTPaHUYEHHOCThb
HCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATh MEXaHUUYECKHE MPOLIECCHI U SABJIECHUS, UCIIOJIb3YSl OCHOBHbBIE
MIOJIO)KEHNUST W 3aKOHbl MEXaHMKH (OTHOCUTEJIBHOCTh MEXAHWYECKOIO JIBHKECHMUS,
(bopMysbl KMHEMaTHKH PAaBHOYCKOPEHHOIO JBHXEHHs, NpeoOpa3oBaHus [ ammnes ans
CKOPOCTH M TepeMEIleHUs, 3aKoHbl HploTOHa, mpuHIMN oTHOcUTenbHOCTU ['amuies,
3aKOH BCEMHPHOI'O TATOTEHUS, 3aKOHBI COXPAHECHUS UMITYJIbCA U MEXaHUYECKON YHEPTHH,
CBSI3b PAaOOTHI CWJIBI C M3MEHEHHEM MEXAaHWYECKOH OSHEpruH, YCIOBHS PpaBHOBECHUS
TBEPJIOro Tena), MPU HTOM HCIOIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBHS NMPUMEHUMOCTH (U3MYECKUX 3aKOHOB: MpeoOpasoBanuil ['ammies,
BTOPOTO M TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHMSI UMITYJIbCA U MEXAHUYECKOU
SHEPIrUH, 3aKOHa BCEMUPHOI'O TATOTEHHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE IPOLIECCHl U SIBJIECHUS, HUCHOJIb3Ys OCHOBHBIE
nonoxernss MKT u 3akoHBI MOJIEKYISIPHOM (PU3UKU U TEPMOJUHAMUKHU (CBSA3b JTABICHUS
WJICalIbHOTO Ta3a CO CpeJAHEH KUHETHUYECKOW »SHEpPruer TEIIOBOTO JIBMKEHUS U
KOHILICHTpaLMel €ro MOJIEKYJI, CBA3b TEMIIEPATypPhl BEIIECTBA CO CPEAHEN KUHETUYECKON
JHEPrU€il TEIUIOBOTO [BWKCHMSI €r0 YacTHUll, CBA3b [JAaBJICHHUA HACAIBHOIO rasa ¢
KOHILICHTpaluen MOJIEKYJl U €r0 TeMIEpaTypou, ypaBHeHue Menneneea—Kiianelipona,
NEpPBbIM 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPAHEHUS SHEPIMH B TEIUIOBBIX IMPOLECCAX),
IIPY 3TOM MCHOJIb30BaTh MATEMATUUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanelpona;

aHAJM3UPOBATh U OOBSCHSITH IEKTPHUUECKUE SBICHUS, UCIIONB3Ys] OCHOBHBIE TTOJI0KEHUS
U 3aKOHBl 3JIEKTPOJUHAMUKH (3aKOH COXPAHEHUsS AJIEKTPUUECKOrO 3apsla, 3aKOH
KynoHa, NOTEHIMAIBHOCTH 3JEKTPOCTATHUECKOIO IOJSA, MPUHLUIN CYNEPHO3ULHUH
NEKTPUYECKHUX IOJIEH, IIPH 3TOM yKa3blBas yCIIOBUS IIPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ NPAKTHUUECKH BAXKHBIE COOTHOILIEHUS: 3akoHbl Oma Ui ydyacTKa LEeNu U Ui
3aMKHYTOM 3JIEKTpUYECKOM 1ienu, 3akoH [[xoyns—Jlenna, mpaBuna Kupxroda, 3akoHbI
®dapajes IS SJIEKTPOIIN3a);

OINUCBIBAaTh (PU3MYECKHE NPOLECCHl M SIBJICHUS, UCIONb3Ys BEJIUYMHBI IEpEeMEIICHHUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJIbC TeJla U CUCTEMBI TEJ, CHJIa, MOMEHT CHJIbl, JABJICHUE,
NOTEHIMAIbHAs SHEPTHsl, KHHETUYECKask SHeprHsl, MEXaHU4YecKasi SJHeprusi, paboTta CHIIbL,
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, CHJIa TSDKECTH, CHUJla YIPYTOCTH, CHUja TPEHMS,
MOIITHOCTb, SHEPIUs B3aUMOJEHCTBHA Tesa ¢ 3eMiIEN BOIU3U €€ MMOBEPXHOCTHU, SHEPTUs
yrIpyroi nedopManny npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COMIOTHAS TeMIepaTypa Tena,
paboTa B TEpMOJMHAMMKE, BHYTPEHHSS SHEPrUsl HAEaIbHOTO OJHOATOMHOIO rasa,
paboTa wuAeanpHOTO Ta3a, OTHOCHTENbHAS BIAXHOCTh Bo3ayxa, KIIJ| wmaeambHOTrO
TEIUIOBOTO [JIBUTATENS; JJIEKTPUUYECKOE IIOJIE, HANPSKEHHOCTH JJIEKTPUYECKOIO IOJI,
HaNpspKEHHOCTh TOJISI TOYEYHOTO 3apsjia WIM 3apsyKeHHOro Iapa B BakKyyMe U B
OUDJIEKTPUKE, TOTEHUHUAJ JJIEKTPOCTATHYECKOTO IOJIA, PA3HOCTh IOTCHIIMAJIOB,



ANEKTPOJBIKYIIAs CHJIA, CUJla TOKA, HAIMpPSHKEHUWE, MOIIMHOCTh TOKA, 3JIEKTpUUYecKas
€MKOCTh IJIOCKOTO KOHJIEHCATOpa, COMPOTUBJICHUE YYacTKa LIEMH C MOCIeA0BaATEIbHBIM
U TapayieIbHBIM  COCJUHEHUEM PE3UCTOPOB, DSHEPIrHsl JIIEKTPUUYECKOro  IMOJsS
KOHJIEHCATOopa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUsI (PH3UYECKHUX SBICHUN: MEXaHHMUECKOE TBUKCHHE,
TEIUIOBOE JIBUKEHHE YAacTHUIl BEIIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, UCHapeHue, KHUIEHWE W KOHJEHCAIWs, TUIABJICHHE W KPUCTAJUTH3AIIMS,
HANPaBJIEHHOCTh  TEIUIONEpeNaud,  AJIEeKTpU3alus  Tel,  HAKBHUIOTEHIIMAJIHLHOCTD
MMOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA;

MPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (DM3MYECKOW BEIMYMUHBI OT JIPYroil C
WCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHUM, TMpPU H3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcHpOoBaTh Pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJIE
rpadukoB ¢ yd4€ToM aOCONIIOTHBIX TOTPENIHOCTEH HW3MEpPEHH, JeJaTh BBIBOJBI TIO
pe3yJibTaTaM HCCIeI0BaHus;

MPOBOANTH KOCBEHHBIC W3MEpPEHUS (U3NYCCKUX BEIUYHMH, TPU ITOM BBIOUpATH
ONTUMANbHBIA METOJ] H3MEPEHHUs, OIICHUBATh aOCOJIOTHBIE U OTHOCHUTEIbHBIC
MOTPEUTHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUIA;

MIPOBOAMTD OMBITHI MO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: MJIAaHUPOBATH IKCIIEPUMEHT,
cOOMpPaTh IKCTICPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBAThH MOJYYCHHBIC PE3YJIbTaThl U
JIeNiaTh BBIBOJ] O CTaTyce MPEeUI0KEHHOMN TUITOTE3bI;

coOmroaTh mpaBwia 0€30MacHOro TpyJAa MPU MPOBEICHUHM HCCIEAOBAHUN B paMKax
y4eOHOr0 HKCIEPUMEHTa, IMpakTUKyMa U Y4eOHO-HCCIIEI0BaTENbCKOW M MPOEKTHOM
JESITENLHOCTH C WCIOJNB30BAHHEM HW3MEPUTEIBHBIX YCTPOWCTB U JIaOOPaTOPHOTO
000opyI0BaHNS;

pemaTh pacu€THBIE 334y C SBHO 3a/laHHON M HESIBHO 3aJJaHHOH (PM3NYECKO MOJENbIO:
Ha OCHOBaHWW aHajM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3UYECKON MOJENH,
OTBEUAIONIeH TpeOOBaHUSIM 3aJa4d, MPUMEHITh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MoCTyNnathl (U3MUECKUX TEOpUid TpPU UCHOIH30BAaHUM MaTEMaTHUYECKUX METO/I0B
pemieHuss 3agad, MPOBOAUTH pacy€Tbl HA OCHOBAHUM HMEIOMIMXCA  JAHHBIX,
aHAJIM3UPOBATh PE3yIbTAThl U KOPPEKTUPOBATH METO/IbI PEUICHHSI C YYETOM MOTYYEHHBIX
pe3yIbTaTOB;

peliaTh KauecTBEHHbIE 3aJlauM, TpeOyroline NMPUMEHEHHs] 3HAHUW U3 pa3HbIX pa3/iesioB
Kypca (H3UKM, a Takke WHTETpalli 3HAHWM W3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKJA: BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY paCCYXKICHMA C OMOpod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBIICHHUS,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHIUIIOB PabOTHI
M3MEPUTENLHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTMUECKUX MPOIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B OOBSICHCHHE TIPOIECCOB OKPYXKAIOIIETO MHpPA, B pa3BUTUE TEXHUKU W
TEXHOJIOTHIA;

aHAJIM3UPOBATH M OLIEHUBATH MOCIIEACTBHS OBITOBOM M MPOU3BOACTBEHHON ACSITETLHOCTH
YEJIOBEKa, CBS3aHHOW C (U3MYECKHMH TMPOIECCaMH, C TIO3HUIMA SKOJOTHUYECKON
0€30MacHOCTH, TMPEICTAaBICHUA O pPAIMOHAIBHOM MPHPOJIOIOIB30BAHUM, a TaKKe
pa3yMHOM HCIOJb30BAaHUM JOCTHKEHMH HAYKHM W TEXHOJOTUH [UIsl JaJbHEHIIero
pa3BUTHS YETIOBEYECKOTO O0IIECTBA;

MPUMEHSATH Pa3IMYHbIE CITOCOOBI paboThI ¢ MH(pOPMAIMEH (U3UIECKOTO COACPKAHUS C
UCTIONIE30BAHUEM  COBPEMEHHBIX  HMH(DOPMAIIMOHHBIX  TEXHOJOTHH, TpPH  ATOM
UCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIOHHBIE TEXHOJOTUH I MOUCKa, epepaboTKu
U TPEIBSIBICHUS Y4eOHOW W HAYYHO-MOMYJISPHON MHQOPMAIMH, CTPYKTYPUPOBAHHS U
MHTepIpeTanud WHOOPMALUK, MOJYyYEHHOW M3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUECKU
aHAIIM3UPOBATh TONyYaeMyr0 WH(GOpPMAIIMI0O W OIEHWBAThH €€ JTOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIIMXCS 3HAaHUH, TaK U HA OCHOBE aHalln3a HCTOYHUKA HHPOpMAIUY;



e TMPOSBIATH OPraHU3AaLlMOHHBIE M  TIO3HABaTEJbHBIE YMEHHUS  CaMOCTOSTEILHOTO
NpuOOpETeHNsT HOBBIX 3HAHMHM B TPOIECCe BBIMOJHEHUS IPOCKTHBIX W yd4eOHO-
HCCIIEI0BATENLCKUX PadoT;

e paboTaTh B TPYINE C HCHOJIHEHHEM pa3JIMYHBIX COLMAIBHBIX PpOJIeH, MIaHUPOBATH
paboTy Tpymnmbl, paUOHAIBHO paclpeleNiaTh JesTeIbHOCTh B  HECTaHJApTHBIX
CHUTYaIMsX, a/JleKBaTHO OLICHWBATh BKJAJ KaXXJIOTO M3 YYaCTHUKOB TPYIIHI B pEIICHHE
paccMaTpuBaeMoi mpoOIeMBbl;

e TPOABIATH MOTHBALMIO K Oynymed npodeccCHOHaNbHOW — JEATENbHOCTH MO
CMEIUAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOdUIISL.

K xonny oOyuenust B 11 kaacce npeIMeTHbIE pe3ysibTaThl Ha yIriyOJIEHHOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHUH:

e TMOHUMATh POJIb PUBUKHU B IKOHOMUYECKOU, TEXHOJIOTHYECKOM, COMATbHON U ATHUECKOMN
chepax AESITeTHLHOCTH YENIOBEKa, POJIb M MECTO (PU3UKM B COBPEMEHHON HAy4YHOU
KapTUHE MHpa, pPOJb AaCTPOHOMHUHM B TPAKTUYECKOM JEATENbHOCTH YENOBEKa W
JnanbHEeNIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3Ha4YCHHE ONHUCaTEIIbHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEILHON M MPOTHOCTUYECKON GYHKIMNA (HU3UIECKOM
TEOPUH — DBJIEKTPOJMHAMHKH, CIECIHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
¢busuky, ponb (pusnueckol Teopurd B (POPMHUPOBAHUU MPEACTaBICHUI O (pu3mueckoi
KapTUHE MHUpa, MeCTO (PHU3UYEeCKOW KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPO/IE;

e pasnUyaTh yCIIOBUS MPUMEHUMOCTH MOJeNeH (GU3NISCKUX Te M MPOILECCOB (SIBJICHUN):
OJTHOPOJIHOE DJIGKTPUYECKOE M OJHOPOJHOE MArHUTHOE TIOJs, TapMOHHYECKHE
Koie0aHusl, MaTeMaTUYeCKUHd  MAasTHUK, HJCANbHBIA  TNPYXUHHBIA  MAasTHUK,
rapMOHHYECKHUE BOJHBI, MACANBHBIM KoNeOaTeabHbIH KOHTYp, TOHKAas JIMH3a, MOJesen
aToMa, aTOMHOTO Si/Ipa U KBAHTOBOM MOJIETIN CBETA;

e pasznuyaTh YCJIOBHUA (TpaHULBI, OO0JAacTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB,
MOHUMATh BCEOOImMU XxapakTep (yHIAMEHTaTbHBIX 3aKOHOB W OTPAaHUYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

e AHATU3UPOBATh U OOBSACHATH AJICKTPOMATHUTHBIC IPOILECCHI W SIBJIICHUS, HUCIOJIB3YS
OCHOBHBIE TIOJIOKEHUS W 3aKOHBl OJEKTPOAMHAMHUKH U CIEUUATbHONW Teopuu
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHMsI JIEKTPUYECKOro 3apsia, cuia Ammepa, cuiia
JlopeHnia, 3aKOH DJJIEKTPOMAarHUTHOW WHAYKIMM, TipaBwio Jlenma, cBsa3p IJIC
CaMOMHAYKIIMHU B 3JIEMEHTE JICKTPUUECKOU IEMU CO CKOPOCTHIO U3MEHEHHS CHIIBI TOKa,
MOCTYJIAThI CTICIIHAIBHON TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

e AHATU3UPOBATH M OOBSACHATH KBAHTOBBIE MPOIECCHI U SIBIICHUS, UCIIOJIB3YS TOJIOKEHUS
KBAaHTOBOW (u3uku (ypaBHeHHe OiHIITEeHHA M1 (oTodddekra, MmepBbli U BTOPOH
noctysatel bopa, mpUHIMN COOTHOILIEHUs HeomnpeaenéHHocTed ['eiizeHOepra, 3aKOHBI
COXPaHEHHUs 3apsAJ0BOTO M MAacCOBOTO YHCENT M DHEPTUU B SIACPHBIX PEAKIMSIX, 3aKOH
PaIMOAaKTUBHOTO pacnajia);

e ONUCHIBATh (hHM3MUYECKHE TPOIECCHl M SBIICHUS, UCIOJb3Ys BEJIUYMHBI: HAMPsHKEHHOCTD
AJIEKTPUYECKOTO TOJISI, MOTEHIHUAI AJIEKTPOCTATUUYECKOIO TOJIsl, Ppa3HOCTh MOTEHIIUAJIOB,
ANEKTPOJBIDKYINAS CWJIA, WHAYKLIHS MArHUTHOTO TOJs, MarHUTHBI TOTOK, cuja
Amrnepa, UHIyKTUBHOCTD, JIEKTPOABIDKYIIAs CHUJIAa CAMOUHTYKIIUU, SHEPTUSI MAarHUTHOTO
TOJIsI MPOBOJIHUKA C TOKOM, PEISITUBUCTCKUIM UMITYJIBC, MTOJIHASL SHEPTHUsl, SHEPTUS MOKOs
CBOOOJHON YaCTHIIBI, PHEPrUsi M HMMITYyJIbC (POTOHA, MACCOBOE YHCIO W 3apsa sapa,
SHEPTHs CBS3U SAApa;

e OOBSICHATH OCOOEHHOCTHM TPOTEKaHUs (U3MUYECKUX SIBICHUN: JJIEKTPOMArHUTHAS
MHAYKIHS, CAMOMHAYKIIHS, pe30HaHC, MHTepdepeHurs BOJH, TUpaKIus, AUCIIEPCHs,
MOJTHOE BHYTpEHHee oTpakeHue, (hoTtodnektpudeckuid a3pdext (horoaddexr), anvda- u



Oera-pacmajsl sjep, raMMa-u3llyuyeHHe siiep, (pusnyeckue MPUHIMIBI CIIEKTPaIbHOTO
aHayn3a u paboThl J1a3epa;

ONpeeNsaTh HalpaBiICHUE WHAYKIUA MarHUTHOTO IMOJISI MPOBOJHUKA C TOKOM, CHJIBI
Ammnepa u cuisl JlopeHna;

CTpOUTHh M300pakeHHe, CO37aBacMO€ TIUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pacCUMTBIBATh €r0 XaPaKTEPUCTUKH;

IIPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHUE IIOHATHSA, TEOPUUM U 3aKOHBI IS
aHaJn3a U O0BSICHEHUS (PU3MUECKHUX MPOIECCOB, MPOUCXOASIINX B 3BE3aX, B 3BE3IHBIX
CHCTEMaX, B MEXTaJIaKTUYECKON cpejsie; ABIKEHHS HEOECHBIX Tel, HBOJIOIMH 3BE3 U
Bcenennoii;

NPOBOJUTH HCCJIECIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIWYMH C MHCHOJIH30BAHHUEM
MPSIMBIX U3MEPEHHM, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTATHI
MOJTyYeHHOW 3aBUCHUMOCTH (U3WYECKUX BEIMYHMH B BHIE TpaduUKOB C YU4ETOM
aOCONIOTHBIX ~ TMOTPENIHOCTeH  M3MEpeHui, JAenaTh BBIBOJABI IO  pe3yibTaTaM
UCCJIEI0BAHMS;

MPOBOANTH KOCBEHHBIE HW3MEpPEHUS (U3NYECKUX BEIUYMH, NpU ITOM BBIOMpAThH
ONTUMANBHBIA METOJ] W3MEpPCHHUs, OICHWBAaTh aOCONIOTHBIE U OTHOCHUTEIHHBIC
MOTPEUIHOCTH NMPSAMBIX M KOCBEHHBIX U3MEPEHU;

MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEATOKEHHON TMIOTE3bI: MIAHUPOBATh IKCIIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY, aHAIM3UPOBAThH MOJIyYCHHbIE PE3YyJbTaThl U
JIeJIaTh BBIBOJI O CTATyCe IPEIJIOKEHHON TUIIOTE3B;

OMMCBIBATH METO/IbI MOJYUYEHNs HAYYHBIX ACTPOHOMUYECKHUX 3HAHMIA;

cobmoaThk npaBuia 0€30MacHOTO TpyJda NpU NPOBENEHHHM MCCIEJOBAHUI B paMKax
y4eOHOr0 HKCIEPUMEHTa, IMpaKkTUKyMa U Y4eOHO-HCCIEI0BaTENbCKOW M MPOEKTHOM
JEATENbHOCTH C UCIOJIb30BAaHUEM HU3MEPUTENBHBIX YCTPOHCTB U J1aOOpaTOPHOTO
000opyI0BaHNS;

pemaTh pacu€THBIE 3aJ]auy C SIBHO 3a/laHHON M HESIBHO 3aJJaHHOH (PM3NYECKO MOJEINbIO:
HAa OCHOBaHWM aHajM3a YCJIOBHUS BHIOMpaTh (QU3MUYECKHE MOJENH, OTBEYarollnue
TpeOOBaHUAM 3aJlaud, MPUMEHATh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI
bu3nyecKuX TEOpHUil MPH UCHOIB30BAHUU MaTEMaTHUYECKMX METOJOB pEIICHUs 3ajad,
MIPOBOJIUTH PAcU€Thl HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, AHAJIM3UPOBATH PE3YyIbTaThl U
KOPPEKTUPOBATh METOJIbI PEIICHUS C YUETOM ITOJIYYEHHBIX PE3YJIBTATOB;

pemaTh KaueCTBEHHBIE 3aJauu, TPeOyIolIre MPUMEHEHUS 3HaHUI W3 pa3HBIX pa3/ieioB
Kypca (U3MKH, a TakKe HWHTEerpali 3HaHUM M3 JIPYTUX IPEJIMETOB €CTECTBEHHO-
Hay4YHOI'0 LMKJIA: BBICTPAMBATh JIOTMYECKYIO LIENOYKY paCCyKICHHH C ONOpOM Ha
M3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SBICHMUS,

HCIIONIb30BAaTh TEOPETUYCCKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKd, B OOBSICHEHHE MIPOIECCOB OKPYXKAIOMIET0O MHUpPA, B pa3BUTHE TEXHUKU H
TEXHOJIOTHIA;

aHaAJIM3UPOBATh M OLIEHUBATH MOCIEACTBUS ObITOBOI M MPOU3BOACTBEHHOMN AESITEIbHOCTH
YeJIOBEeKa, CBA3AHHOW C (U3UUECKUMH NPOIECCaMH, C TO3WIUH 3KOJOTHYECKOU
0€30MacHOCTH, TMPEACTaBICHUM O palMOHAIBHOM MPHUPOJIONOIL30BAaHUM, a TaKke
pa3syMHOM UCIOJb30BaHUU JOCTMKEHHM HAyKW W TEXHOJOTHWA I JaJbHEWILEro
pa3BUTHS YETIOBEUECKOro 00IIeCTBa;

MPUMEHSTh Pa3IMYHBIE CIIOCOOBI pabOThl ¢ MHPOpPMAIUEH (U3HMUECKOTO COMEPIKAHUS C
UCIIONIb30BAaHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCTIOJIb30BaTh COBPEMEHHBIE WH(POPMALIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA, TepepaboTKU
U TpeabsBICHUA y4eOHOW M HAYYHO-MOMYJISPHON HMHQOpPMAIMH, CTPYKTYpPUPOBAHUS U
WHTEpIpeTanui WHOOPMAIUU, TONYUYEHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUCCKH



aHAJIM3UPOBATh IOJIy4aeMyl0 HMH(OpMAIMIO M OLEHHBAaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCS 3HaHHH, TaK U HA OCHOBE aHAJIM3a NCTOYHHNKA HHPOPMAIHH;
NPOSIBJIATH ~ OPTaHM3AaLMOHHBIE M TIO3HABATENbHbIE YMEHHS  CaMOCTOSTEIHLHOTO
NpuoOpeTeHNsT HOBBIX 3HAHMHW B TPOIECCe BBIMOJHEHUS IPOCKTHBIX W y4eOHO-
HCCIIEI0BATENCKUX PadoT;

paboTaTe B TpymIe ¢ WCIOJHEHHEM PpAa3IMYHBIX COIMAIBHBIX POJICH, IUTAaHWPOBATh
paboTy Tpynmbl, panUOHAIBHO paclpeleNaTh JACATeNbHOCTh B  HECTaHIAPTHBIX
CHUTyaIisX, aJleKBaTHO OLICHWBATh BKJAJ KaXXJOTO M3 YYaCTHUKOB TPYIIHI B pEIICHHE
paccMaTpuBaeMoi mpoOIeMblL;

OpOSIBIIAITH  MOTHBAIMIO K  Oyxymed  mpodecCHOHAIbHOW — JEATENbHOCTH MO
CTEIUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIISL.

TEMATHYECKOE IINTAHUPOBAHHUE

e 10 KJIACC
No HanmeHoBaHuMe KonnyecTBo 4Yacos DNIeKTPOHHbIE
n/ pa3nenoB u TeEM (undpossle)
M nporpamMmmsl obpa3oBaTesb

Hble pecypchbl

Bcer | KoHTposibH | lpakTunyec
o] ble paboThl Kne
paboThl

Pazpen 1. HAY4YHbIN METO4 NO3HAHUA NPUPOAbI

1.
1

Hay4HbIn MmeTOA 6
Mno3HaHWA Npupoabl

Ho6aBnTb CTPOKY

NToro no pasgeny | 6 |

Pazpen 2. MEXAHUKA

2. | KnHemaTuka 10 1 1
1

2. | AnHaMunka 10 1
2

2. | CtaTunka TBEPAHOIrO 5 1

3 | Tena

2. | 3aKoHbl coxpaHeHua B | 10 1

4 | MeXaHUuKe

HobaBuTb CTPOKY

WToro no pasgeny | 35 |

Pazpen 3. MOJIEKYJIAPHAA ®U3UNKA U TEPMOANHAMUKA

3. | OcHoBbI 15 1
1 | MonekynapHoOKNHeTnY

eCcKown Teopumn
3. | TepmoanHamuka.Tenn | 20 1
2 | OBble MalUNHbI
3. | ArperaTHble 14 1
3 | cocTOoAHMA BelwecTBa.

da30Bble nepexonbl
NToro no paspeny 49
Paspen 4. DJIEKTPOOUHAMUKA
4. | DnekTpuyeckoe none 24 1 1
1
4. | MOCTOSAHHbIN 24 1




2 | 2NIeKTPUYECKUIN TOK
4. | TOKK B pa3iNydHbIX 6
3 | cpepax
WToro no pasgeny 54
Paspen 5. PUSNYHECKUU NMPAKTUKYM
5. | dusmnyeckumn 16 16
1 | NpakTuKym
WToro no pasgeny 16
Pe3epBHOEe BpemMs 10
OBLLIEEE KOJTIMYECTBO 170 8 16
YACOB M0 MNMPOIrPAMME
e 11 KJIACC
Ne | HanmeHoOBaHuMe KonnyecTBo 4Yacos DNeKTPOHHbIE
n/ | pasnenos N TeM (undposkbie)
M nporpamMmmsl obpa3oBaTesbHbIE
pecypchl
Bcer | KoHTposibH | lNMpakTn4yec
o] ble paboThl Kne
paboThl

Paspen 1. DJIEKTPOOUMHAMUKA
1. | MarHuTHoOe 14
1 | none
1. | OnekTpomarHuTt | 13 1
2 | Hag nHoykKuus
Ho6aBnTb CTPOKY
Wtoro no pasgeny | 27 |
Paspen 2. KOJIEBAHUSA N BOJIHbI
2. | MexaHun4eckune 10
1 | konebaHus
2. | DneKktpoMarHuTt | 15
2 | Hble konebaHuns
2. | MexaHun4eckune 10 1
3 |n

3/1eKTPOMArHnT

Hbl€ BOJIHbI
2. | OnTunka 25 1
4
WToro no pasgeny 60
Paspen 3. OCHOBbI CNELNAJIBHOU TEOPUN OTHOCUTEJIbHOCTU
3. | OcHoBbl CTO 5 1 BBEeoUTE [N
1 3HavyeHune
WToro no pasgeny 5
Pazpen 4. KBAHTOBAA ®PU3SUKA
4. | KopnyckynapHo | 15
1 | -BonHoBOWM

ayannsm
4. | dn3nkKa aToma 5
2
4. | dDnu3nka 5




3 | aTOMHOro aapa
"
3/1eMeHTapHbIX
YacTuy,
WToro no paspeny 25
Paszpen 5. 9JIEMEHTbl ACTPOHOMUU N ACTPODPU3UKUN
5. | 9nemMmeHTHI 12
1 | acTpoHOMUN N
aCTPOPU3NKU
WToro no paspeny 12
Pazpen 6. PUSNYHECKUUN NMPAKTUKYM
6. | Pusmyeckumn 16 16
1 | NpakTuKym
WToro no paspeny 16

Paszpen 7. OBOBLUAIOLUEE NMOBTOPEHUE

7. | CuctemaTtmsaun | 15
1 | 91 obobweHne
npeaMeTHOro
coaep>XaHus u
onbITa
nNesaATenbHOCTH,
npnobpeTéHHoOr
O NPV U3yYeHUNN
Kypca pn3nkun
10 - 11 knaccos

WToro no pasgeny 15

Pe3epBHOEe BpemMs 10

OBLIEE 170 4 16
KOJINYECTBO

HYACOB 10

NnPOIrPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 504074246255880625918708617174458765454418972442
Bnageney Amxuymep ExaTtepuHa MeHHagbeBHa
OeicTevTened C 22.05.2023 no 21.05.2024



http://www.tcpdf.org

		2023-10-29T16:54:26+0500




