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IHosicHuTeIbHAS 3aNIHCKA
Pabouas mporpamma no yueOHomy npenmety «Pusuka «yriryoiaeHHbId ypoBeHb» 1 10-11 kmacca pazpaboTtana Ha OCHOBE:

1. ®denepanbHOTO rOCYIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApPTa CpeaHero odmero oOpasoBaHus (yTB. NMPUKa30oM MHHHCTEPCTBA 0Opa3OBaHUS U
Hayku P® ot 17.05.2012 Ne 413 ¢ uzmenenusimu ot 12.08.2022 r.).

2. ®eaepanbHO 00pa30BaTEILHOM MPOTPAMMEI CpEIHET0 001Iero odopasoanwus (yrB. mprukazom Munnpocsemieanst Poccun ot 18.05.2023 Ne 371).

3. O6pazoBarensHoit mporpammbl MOY Jlunes Ne 3 ot 28.08.2023 r.

OcymiectBiieHre paboueli mporpaMMBbI MpenoiaraeT ucnoyibzosanue Y MK:

1) Mosxkumes I'.51., Byxosues b.b., Corckuit H.H. ®usuka. 10 kinacc. Yueouuk. ba3ossiit u yrnyonéunsiii yposuu / [Tog pen. ITapdentseBoit H.A. — M.
[Ipocsemenue, 2023.

2) PoimkeBny A.Il., ®usuka. 3agaunuk 10-11 ki1., mocodue aj1st 001meoOpa3oBaTeabHbIX yaeOHBIX 3aBeaeHuii, M.: /Ipoda,2021.

3) Eprorkun E.C., Eptorkuna C.I'. ®dusuka. 10 xiracc. CamoctosTenbHble B KOHTpOJbHBIE padoTsl / [Tox pen. [Tapdentsesoit H.A. — M.: TIpocBerienue,
2023.

4) Eprotkun E.C., Eprorkuna C.I'. ®usuka. 11 xmacc. CamocTosTenbHbIe B KOHTPOJIbHBIE padoThl / [Tox pen. [Tapdentsesoit H.A. — M.: TIpocBernienue,
2023.

5) Mapon A. E., Mapon E. A. ®usuka, 10 xi1acc: nuaakrudeckre matepuansi-M.: J[Ipoda 2006.

6) Mapon A. E., Mapon E. A. ®usuka, 11 xi1acc: nuaakrundeckre matepuansi-M.: J[Ipoda 2006.

Ilenu n3yvennsi GU3NMKN HA YPOBHE CpeHEro 001ero o0pa3oBaHmsi:
(dhopMHpOBaHHE UHTEPECA U CTPEMIICHUS 00yUYalOIUXCsA K HAYUHOMY U3yYEHUIO MIPUPO/IbL, PA3BUTHE UX UHTEIUIEKTYaIbHbIX
Y TBOPYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO OTHOLIEHUS K OKPYKAIOIUM SIBIICHUSIM;
(dbopMHpOBaHKNE HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa U3yueHHUs: OCHOB CTPOSHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PH3UKU;
(dbopMHpoBaHHE YMEHUN OOBSACHATH SBJICHHS C UCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUM U HAYYHBIX IOKA3aTEIbCTB;
(dbopMHpOBaHKE MPEACTABICHUA O poJid (GU3UKH TSl Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oyaymieid MpodeccHOHANbHON eATENbHOCTH, CBSI3aHHBIX C (DU3MKOW, TOArOTOBKA K
JanbHeHeMy 00y4eHno
B 3TOM HalpaBJICHUH.
3agaum u3yvyeHus Kypca (pu3auKH Ha YPOBHE CpeIHero o0mero o0pa3oBaHus:
MpHOOpeTeHNe CUCTEMbl 3HAHUK 00 OOIMX (PU3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHIX, BKIIOYAas MEXaHUKY, MOJICKYISPHYIO (HU3HUKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acTPOPHU3UKY;
(dbopMHUpOBaHHE YMEHHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS Ui OOBSICHEHHs (DU3NYECKUX SIBJICHUNA B MPHUPOJE U JUISl MPUHSITHUS MPAKTUYECKUX
pELIEHUH B TIOBCEHEBHOW KU3HU;
OCBOEHHE CIIOCOOO0B PEeIIeHHUs] pa3IMYHbIX 3a7a4 C SBHO 3aJJaHHON (PU3NYECKOM MOJIENbI0, 33124, MOAPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO3AaHNe



(bu3HUecKoi MOJIeNI, COOTBETCTBYIOIIEH YCIOBHSIM 3a7auH, B TOM YHCIIE 33/1a4 HHKEHEPHOTO XapaKTepa;

IIOHMUMAaHUEC (1)I/I3I/I‘-ICCKI/IX OCHOB U ITPUHIIUIIOB Z[CFICTBHﬂ TEXHUYCCKUX YCTpOﬁCTB N TCXHOJIOTMYCCKHUX IMMPOUCCCOB, UX BJIIMAHHA HAa OKPYKAIOU[YIO
cpeny;

OBJIaZICHUE METO/IaMU CaMOCTOSITEIILHOTO TUIAHMPOBAHUS U TPOBENCHUS (PU3NIECKUX IKCIICPUMEHTOB, aHAIHM3a U WHTEPIpeTanud MHPOpPMaLnH,
OTIpeIeNIeHUs IOCTOBEPHOCTH TOYYEHHOTO PE3yIbTaTa;

CO3aHHE YCIIOBUH JUISl pa3BUTHSI YMEHHM IMPOCKTHO-UCCIICIOBATEIILCKON, TBOPUECKOM ACSITEITLHOCTH;

pa3BuTHE HHTEpeca K cepaM npodeccnoHAILHOMN NeSTEIIBHOCTH, CBI3aHHOM ¢ (DU3HKOM.

OO6miee yMcIO YacoB, PEKOMEHIOBAHHBIX IS u3yueHUs (Pu3uku (yriryosieHHbIH ypoBeHb) - 340 uacoB: B 10 kmacce - 170 gacoB (5 uvacoB B
Heneno), B 11 kmacce - 170 yacoB (5 yacoB B HEZCIIO).

Ilnannpyemble pe3y/bTaThl OCBOECHHSI MPOrpaMMbI 10 (pr3HKe HA YPOBHE CPeIHEro 0011ero odopa3oBaHus
OcBoenne yueOHOTO mpenmera «®Pu3MKa» Ha ypOBHE CPEIHET0 0O0mero oOpa3oBaHus (YIJyOJICHHBIM YPOBEHB) JIODKHO OOECHEYUTh JIOCTHIKCHHE
CJIEYIONIUX JIMYHOCTHBIX, METAMIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHUsA Yy4yeOHOro mpeamera «Ddusukay MAOMHKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOyYaOIIUXCS
PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEHW MO3UIIMEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIIUH, TO3UTHUBHBIX BHYTPECHHUX YOCKICHU U,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOro O00IIecTBa, pAacIIMpPEHHE MXU3HEHHOTO OIBbITa M ONbITAa ACSITEIBHOCTH B Ipoliecce
peanu3alnuy OCHOBHBIX HAIPABICHUN BOCIIUTATEIbHOM NE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakmaHCKOrO BOCHUTAHUSL:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMU 00YJaIOIerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIEeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYEIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENIbHOCTh B MHTEpEcax Ipa)<IaHCKOro OOIIecTBa, y4acTBOBAaTh B CaMOYIPAaBIEHUU B 00pa3zoBaTeNbHOM
OpraHu3aluy;

YMEHHE B3aUMO/IEHCTBOBATH C COIIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU € UX (QYHKIUSMU U Ha3HAUCHUEM;

TFOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) [ATPHOTHYECKOTO BOCIIUTAHUS:

chOpMUPOBAHHOCTH POCCUICKON TPk IaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIaM, JOCTHKEHHSIM POCCUMCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE;

3) IYXOBHO-HPABCTBEHHOIO BOCHIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh HA MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH,

B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYUBOTO OYAyIIEero;

4) >CTETHYECKOrO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIFOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIEro (pu3ndeckoi HayKe;

5) 1pynoBoro BocnuTaHms:

WHTEPEC K PasNUYHbIM cdepaM MpodhecCHOHATBFHOW NeSTENbHOCTH, B TOM YHCIE CBSI3aHHBIM C (U3UKOW U TEXHUKOH, YMEHHE COBEpIIATh




OCO3HAHHBII BEIOOpP Oymymiei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC IIIAHbL;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00J1aCTH (PU3MKU HA MPOTSHKEHUU BCEH JKU3HU;
6) DKOJIOrMYECKOro BOCIIUTAHUS:
c(OPMHUPOBAHHOCTH IKOJOTHUECKON KYJIBTYpPhI, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJOTHUECKUX MpooieMm;
TUTAHUPOBAHHE U OCYIIECTBICHUE ACHCTBUI B OKPY’KaIOMIEH Cpeie Ha OCHOBE 3HAHUS 1IeJIel YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA;
Pacmpenue ompiTa A TeIbHOCTH SKOJIOTUYECKO HAMIPAaBIEHHOCTH HAa OCHOBE MMEIOIUXCS 3HAHUH TI0 (PU3UKE;
7) LEHHOCTH HAYYHOTO MO3HAHUSL:
c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH;
OCO3HAHHME [IEHHOCTH HAYYHOH AEATENbHOCTH, TOTOBHOCTH B MpOIECCe M3YyYCHHS (H3UKU OCYIIECTBIIATH MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JeSTeTbHOCTh WHANBHIYAILHO U B TPYIIIIE.
B mpomecce mOCTMXEHUSI JTMYHOCTHBIX PE3YIHTaTOB OCBOCHHS IMPOTpaMMBI N0 (hM3HMKe IS YpOBHS CpeiHero oOmiero oOpa3oBaHUS y OOydJaroIIMXCs
COBEPIIIEHCTBYETCSI IMOITMOHAIBHBI WHTEIUIEKT, TPEIIOoJIaraloniii c)OpMHUPOBAHHOCTS:
CaMOCO3HAHHS, BKIJIFOYAIOIIETO CIOCOOHOCTh IOHMMATh CBOE AMOIMOHAILHOE COCTOSIHUE, BHUJETh HAIPABICHHS pa3BUTHS COOCTBEHHOM
SMOIIMOHAIBHOMN Cdepbl, ObITh YBEPEHHBIM B ce0€;
CaMOPETYTHPOBAHNUS, BKITFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPHHUMATh OTBETCTBEHHOCTH 32 CBOE IMOBEJICHHE, CIIOCOOHOCTh aIanTHPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTB, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEI MOTHBAIMH, BKIIIOYAIONIEH CTpeMIIeHHE K JOCTH)KEHUIO LENH U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOAS
U3 CBOMX BO3MOYKHOCTEI;
SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh NOHMMATh SMOIIMOHANIBHOE COCTOSHUE JPYTUX, YYUTBHIBaTh €ro MpU OCYIIECTBIEHUU OOILEHUS,
CIOCOOHOCTh K COUYYBCTBHIO M CONIEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C JPYTUMU JIFOJbMU, 3200 TUTHCA, MPOSIBIISITh HHTEPEC U pa3pellaTh
KOH(JIMKTHI.
MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPaAMMbI CpeIHEro 00IIero 00pa3oBaHus JOLKHBI OTPAXKaTh:
OBnazneHue yHUBEpPCAIIbHBIMU O3HABATEIbHBIMU JCHCTBUSIMHU:
1) 6a30Bble IOrUUECKUE ICHCTBUS;
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIEIATh IeNIU JeSITebHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PHU3NYECKHUX SBICHUSIX;
pa3pabaTbIBaTh IJIaH pelIeHus IpoOIeMbl ¢ yIETOM aHaIM3a UMEIOIINXCS
MaTepHalIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBBI B IESTEIHHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUHN 1S TENBHOCTH;
KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHSIX PealbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aHMO/ICHCTBHYS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE NP PEIICHUH )KMU3HEHHBIX MPO0IIeM.
2) 6a30BbIE UCCIEN0BATELCKHE JICHCTBUS:
BJIQJIETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMU U METOJaMU (PU3NYECKON HAyKH;
BJIQJIeTh HAaBBIKAMM y4eOHO-HCCIIEIOBATEIbCKOM M TMPOEKTHOW JEATeNIbHOCTH B 001acTH (PU3MKHM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOI0B pelIeHHUs 3a1a4 (PU3HMUECKOT0 COJIepKAHUS, TPUMEHEHHUIO PAa3IMUHBIX METOJIOB IMO3HAHHUS;




OCYILIECTBIISITh PA3IUYHBIC BUIBI JACATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETAlUH, MPeoOpa3OBaHUI0O U NPUMEHEHHIO B
Pa3NUYHBIX y4eOHBIX CUTYalUsX, B TOM YHCIIE IPU CO3JaHUN y4eOHBIX MPOCKTOB B 00IACTH (PU3MKH;

BBISBJIATh NPUYMHHO-CJIECACTBCHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady, BBIIBUTaTh TUIOTE3y €€ pELICHHWsS, HaXOIUTh apryMEHTHI s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHM, 3a71aBaTh MTApaMETPhl M KPUTCPUH PEILICHHS;

aHAJM3UPOBATh TOJTYUYEHHBIC B XOJI€ PEUICHHS 3a/la4M Pe3yJbTaThl, KpUTUYECKA OIEHHBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B
HOBBIX yCJIOBHSIX;

CTaBHUTH M (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BATEIBHOM JIEITEILHOCTH, B TOM YHCIIE IPU U3yYCHUU (HU3UKH;

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OIIEHUBATH MIPHOOPETEHHBIN OMBIT; YMETh EPEHOCUTh  3HAHUS 10 (PU3HKE B MPAKTUIECKYIO 00JIACTh
KHU3HEIEATSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTe; BEIIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TTOAX0Ibl M PEIICHHS,;

CTaBHUTH MPOOIEMBI U 33]]a9H, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHHS.

3) pabora ¢ undopmanueii:

BJIQJICTh HaBBIKAMHU TMTOJTyYCHUSI HHPOPMAIUU (HU3HIECKOTO COJICPKAHHS
13 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEFHO OCYIIECTBIISTh ONCK, aHAIN3, CHCTEMATH3AIMI0 U HHTEPIPETANI0 HH(POPMAIMK pa3IMIHBIX BUJIOB U
dhopm mpencTaBIeHUS;

OIICHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

WCTIOJB30BaTh CPEACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H
OpraHU3aIlMOHHBIX 33724 C COONIIOJICHHEM TPeOOBaHUI IPrOHOMHUKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, PECYypCOCOEPEKEHHS, MMPABOBBIX U ATHYECKHX
HOPM, HOpM UH(OPMAITMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO CONECpKAHMUS B PA3IUYHBIX (opMmarax ¢ y4€ToM Ha3zHaueHHs] MHPOpPMAIMU M IIEJICBOH ayJAWTOPUH, BBHIOHMpAs
ONTUMAIILHYIO (OPMY TIPECTABICHUS U BU3yaJIN3allNH.

ORajicHe YHUBEPCAILHBIMA KOMMYHHKATHBHBIMH JICHCTBUSMU:

1) oOwenwue:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU ¥ BO BHCYPOUHOU JESITEIBHOCTH; PACIIO3HABATh MPEANIOCHUIKA KOH(PIUKTHBIX CUTYaIlMi U CMSTYaTh
KOH(QJIMKTBI; pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

2) coBMeCTHas JEATEIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaIbHON paOOThI; BRLIOUPATh TEMATUKY M METO Il COBMECTHBIX JACUCTBUI C
y4ETOM OOIIUX UHTEPECOB, M BOBMOKHOCTEH KaXKIOTO YWICHA KOJUICKTHUBA;

NPUHUMATh 1€ COBMECTHOM JeATeNbHOCTH, OPraHU30BBIBATh M KOOPIUHUPOBATH JEUCTBUS MO €€ NOCTMXKEHUIO: COCTaBJIATh IJIaH JICHCTBUH,
pacrpenesaTh POt ¢ yu€TOM MHEHUH YJaCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaX/I0T0 yYaCTHHKA KOMaH/Ibl B OOIIUI pe3yabTaT o pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE IPOEKTHI, OLEHUBATDH U/IEU C MO3UIIMKA HOBU3HBI, ODUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATH MO3UTUBHOE CTPATErMUECKOE TIOBEJCHNE B PA3IMUHBIX CUTYalUAX,

MPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

OBJ'Ia,Z[eHI/IC YHHUBEPCAJIbHBIMHU PETVASITUBHLIMU JASUCTBUIMMU:

1) camoopranuzanus:



CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATCIBHYIO JCSITEIBHOCTh B 001acTH (U3UKM W AaCTPOHOMHHM, BBISBIIATH MPOOJEMBI, CTaBHTh U
(bopMynrpoBaTh COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEIIbHO COCTABIIATh TUIAH PEHICHHS PAaCUETHBIX M KAYEeCTBCHHBIX 33/1au, IJIaH BBIMOJHEHHS MPAKTHUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOUTECHUI;
J1aBaTh OLIEHKY HOBBIM CHTYaIlUsIM;
pacIupsATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JTHYHBIX MPEIAMOYTCHUN; IeIaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE,
OIICHUBATh MPHOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHHIO M MPOSBIACHHUIO 3PYIAUIUN B 007acTH (PU3HMKH, TOCTOSHHO MOBBIIIATH CBOW OOpa3oBaTEIbHBIN U KYJIbTYPHBIN
YPOBEHB;
2) CaMOKOHTPOJIb:
J1aBaTh OIIEHKY HOBBIM CHTYaIlUsAM, BHOCHTh KOPPEKTHBBI B ICATCIILHOCTD, OLIEHUBATH COOTBETCTBHE PE3Y/ILTATOB IEIISAM;
BJIQJICTh HaBBIKAMM IMO3HABATEIBHOM pe(EKCHM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHA W MBICIUTEIBHBIX IMPOIECCOB, WX PE3YyIbTATOB U
OCHOBaHMIA;
MCIIOJIb30BaTh MPUEMBI peIEKCHH TS OIEHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHS,
OIICHUBATh PUCKHM U CBOEBPEMEHHO MIPUHUMATD PEIICHUS TI0 WX CHIDKECHHIO; TPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPH aHAIN3€ PE3YJIbTaTOB
NeSTebHOCTH,
3) npunsaTHE cebs U APYIHX:
MPUHUMATH ce0sl, TOHUMAasi CBOM HEJAOCTATKH U JOCTOMHCTBA;
MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX MIPH aHAIN3E PE3YJbTaTOB JACATEIbHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIIUOKY.
IIpenMerHbie pe3yJbTaThl OCBOEHHsI MporpamMmbl mo ¢usmke. B mporecce m3yueHus kypca ¢usuku yriryoneHHoro ypoBHs B 10 kiacce
oOydJaromuics
HAYYHUTCS:
MOHUMATh POJIb (PU3UKH B IKOHOMUYECKOH, TEXHOJIOTMYECKOU, IKOJIOTMUECKON, COMAIBHOM M ATHUECKOM cdepax AesITeIbHOCTH YeIOBEKa, POJib
U MeCTO (UM3MKH B COBPEMEHHOW HAy4YHOW KapTHMHE MHUpa, 3HAUCHHE OIMUCATEIBHOM, CHCTEMATU3HMPYIOIICH, OOBSICHUTEIHHONH W MPOTHOCTUYECCKON
byHKIUH PU3HUECKON TEOPUU - MEXAHUKH, MOJICKYJISIPHON (PU3UKH U TEPMOJAMHAMHKH, POJIb (PU3UUECKON TCOpUU B (DOPMUPOBAHHHU TPEICTABICHUHN O
(bu3nvecKoi KapTUHE MUPA;
pa3nuyath yCJIOBHS MPUMEHUMOCTH MOJIeNieH (U3UYECKUX TENT M MPOLECCOB (SBJICHUN): MHEpIHUAIbHAs CHCTeMa OTCUETa, aOCOIIOTHO TBEpIOE
TEJ0, MaTepUaIbHAs TOYKA, PABHOYCKOPEHHOE JBWKEHHE, CBOOOHOE TaJicHHe, a0COMOTHO ynpyras aedopmalius, abCOTIOTHO Ypyroe u abCcoTFOTHO
HEYNpPYroe CTOJIKHOBEHHS, MOJCIU Tra3a, >KUIAKOCTH M TBEPAOTO (KPUCTAUIMYECKOTO) Teja, WACalbHBIA Ta3, TOYCUHBIH 3apsjl, OJHOPOJHOE
AIIEKTPUYECKOE TIOJIE;
pa3nuyath ycIOBHS (TPaHUIBI, 00IACTH) MPUMEHUMOCTH (HU3NUYECKUX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYCHHOCTh MCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;
aHAJTM3UPOBaTh U OOBSICHATH MEXaHUYECKUE MPOIECCHl U SBJICHHS, UCIIOIb3Ys OCHOBHBIC TOJIOXKCHUS M 3aKOHbI MEXaHHMKH (OTHOCHUTEIHHOCTD
MEXaHUYECKOTO JIBIXKCHHS, (JOPMYIIbI KHHEMATUKUA PAaBHOYCKOPEHHOTO JBMKEHHS, MpeoOpa3oBanus ["aiuiies isi CKOPOCTH M MEPEMEIICHUs, 3aK0 HbI
HproTOHA, MPUHIIAIT OTHOCUTENILHOCTH [ anusies, 3aKOH BCEMUPHOTO TATOTCHHUSI, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHHMUYECKOW SHEPTHH, CBSI3b PaOOTHI



CWJIbl ¢ U3MEHEHHEM MEXaHUYECKOM SHEpruu, yCJIOBHUS PaBHOBECHUs TBEPJOrO TeJa), IPU 3TOM HUCIOJb30BaTh MAaTEMaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCIOBHS MPUMEHHUMOCTH (U3NYECKUX 3aKOHOB: MpeoOpazoBaHMii | anuies, BTOPOro M TPeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHS
HMITYJIbCA U MEXAaHUYECKOW DHEPIUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;
aHAJIM3UPOBATh U OOBSICHSITH TEIIOBBIE MPOILIECCHI U SIBICHHUS, UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEK YA PHO-KMHETUYECKON TEOPUU U 3aKOHbI
MOJIEKYJISIpHON (U3MKHM U TEpPMOAMHAMUKH (CBSI3b JIABJICHMSI MJICAIBHOIO ra3a cO CpeJHEll KUHETUYECKOW S3Heprued TEeIUIOBOro MABMXKEHUSA U
KOHIICHTPALMEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI
BEILIECTBA CO CPEAHEN KMHETHMYECKOW 3HEpPrueil TEIUIOBOIO JBM)KEHUS €r0 YacCTHLl, CBS3b JABJICHUS MICAIBHOIO ra3a ¢ KOHLEHTpPALUEH MOJIEKY]I U €ro
TeMIiepatypoi, ypaBHeHue MenzeneeBa-KnaneiipoHa, nepBblil 3aKOH TE€PMOJIUHAMUKY, 3aKOH COXPAaHEHHs] SHEPTHU B TEIUIOBBIX Ipolleccax), Mpu 3TOM
HCIIOJIb30BATh MATEMAaTHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUs IPUMEHUMOCTH ypaBHEeHHsI Menneneesa-KnaneipoHa;

aHAJIM3UPOBATh U OOBACHATH AJIEKTPUUECKUE SIBIICHUS, WCIOJIb3Yysl OCHOBHBIE TOJOXEHUS U 3aKOHBI JJEKTPOJMHAMMKHU (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsifa, 3akoH KylloHa, NOTEHIMAIBHOCTH JJIEKTPOCTATUYECKOIO IOJISI, NMPUHLMUII CYNEPHO3UIMM IJIEKTPUYECKUX ITOJIEH, NPU 3TOM
yKa3blBas YCJIOBUSA NPUMEHUMOCTH 3aKkoHa KynoHa, a Takke NMpPakTUYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI OMa Ul ydacTKa LENU U Ul 3aMKHYTOH
ANEKTPUYECKOM 11enH, 3akoH Jkoyns-Jlenna, npaBuna Kupxroda, 3akoust @apajest Ajis 2IEKTPOIIn3a);

OMHCHIBATh (PU3UUECKHE MPOLECCH] U SBJICHUS, UCIOJb3YsI BETUUYUHBI: MIepeMeEIleHre, CKOPOCTh, YCKOPEHHE, UMITYJIbC Tejla U CUCTEMBI TEJ, CHJIa,
MOMEHT CHJIbI, IaBJieHHEe, MOTEHIMallbHAs SHEPrusi, KHHETUYecKas: SHeprusi, MeXaHu4ecKasi SJHeprus, padoTa CHIIbI, HEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TSKECTH, CUja YHPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb, SHEPrusi B3aMMOJEWUCTBUSA Tena ¢ 3emisi€ BONMM3M €€ MOBEPXHOCTH, SHEPrUsl YHpyrowu
neopManuu MPYKUHBI, KOJUYECTBO TEIJIOTHI, a0COIIOTHAs TeMIleparypa Teja, padoTa B TEpPMOAMHAMHUKE, BHYTPEHHSISI SHEPIUs HACAIBHOTO
OJIHOATOMHOTIO Ta3a, paboTa HAEAIbHOIO ra3a, OTHOCUTENIbHAs BIAXKHOCTb BO3]yXa, KO3()(UIMEHT NOJE3HOro JEHCTBHUA HACAIBHOTO TEIIOBOTO
JBUTATEIIs; DIEKTPUIECKOE T10JI€, HANPSHKEHHOCTD 3JIEKTPUYECKOTO NOJIA, HANPSHKEHHOCTD MOJI TOYEYHOTO 3aps/ia WIN 3apsHDKCHHOTO 11apa B BaKyyMe U B
JOUDJIEKTPUKE, MOTEHIMAN JIEKTPOCTATHYECKOTO IOJIsI, PA3HOCTh MOTECHIMAJIOB, JIEKTPOJBMKYIIAS CHJA, CHJIA TOKA, HANPsDKCHHWE, MOLIHOCTh TOKa,
IEKTpUYECcKasi EMKOCTh INIOCKOTO KOHJIEHCATOPA, CONPOTHUBIIECHUE Y4acTKa LENU C IOCIEAOBATEIbHBIM MU NapajUICIbHBIM COEAMHEHHUEM DPE3UCTOPOB,
SHEPrus IEKTPUUECKOIO MOJI KOHICHCATOPA;

OOBSCHATE OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX SIBICHUH: MEXaHHYECKOE JBM)KEHHUE, TEIJIOBOE IBM)KEHHE 4YaCTHI] BELIECTBA, TEIUIOBOE
paBHOBecue, OpOYHOBCKOE JIBHXKeHUE, 1updy3us, UCIapeHHe, KUIIEHUE U KOHCHCAIVsl, IUIaBJICHUE
U KPUCTAJUIM3ALUs, HAIIPaBJICHHOCTb TEIJIONIEPENadm, dIEKTPU3ALM TeJ, SKBUIIOTEHIMAILHOCTD TOBEPXHOCTHU 3apsSKEHHOTO IIPOBOIHUKA,

IIPOBOJIUTH HCCIEIOBAaHUE 3aBHCUMOCTU OJHOM (U3MYECKOM BEIMYMHBI OT JPYrod C MCIOJb30BAaHMEM IMPSAMBIX HM3MEPEHUH, HpU 3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3yJbTAaThl MOJYYEHHOW 3aBHUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJE I'paUKOB C Y4ETOM aOCOIIOTHBIX
IIOTPEIIHOCTEN U3MEPEHUH, 1E1aTh BEIBOBI 110 PE3Yy/IbTaTaM UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE HM3MEPEHUs (PU3NYECKUX BEJIMYMH, NPU 3TOM BBIOMpATh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHTEIIbHBIE TIOTPEIIHOCTU IIPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH OIBITBI 10 MPOBEPKE MPEII0KEHHOM THMOTEe3bl: IJIAHUPOBATH HKCIEPUMEHT, COOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTATYCE NPEUIOKEHHON TUIIOTE3H;

coOmoaTh mpaBuiIa O€30MacHOrO TpyAa MpU NPOBEAECHUM HCCIEIOBaHMA B paMKax Y4eOHOro SKCIEpUMEHTa, MpakTHKymMa U Yy4eOHO-
UCCIIEI0BATENILCKOM U MPOEKTHOM eI TeIbHOCTH € MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PYIOBAHMS;

pemaTh pacy€THbIe 3aJauil C SIBHO 33/IaHHON M HESIBHO 3a/IaHHON (PM3MUECKOM MOJIENbI0: Ha OCHOBAHUU aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOOP
¢u3nyeckoil Mojienu, OTBEYarolel TpeOoBaHUAM 3a/laud, MPUMEHSATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJaThl (PU3UYECKUX TEOPUH MpU
HCIIOJIb30BAHUM MATEMAaTHUYECKUX METOJOB pELICHUs 3aJad, IIPOBOAUTH PAacyYEThl HA OCHOBAHMM HMMEIOIIUXCA JAHHBIX, aHAJIU3UPOBATh PE3YIbTATHl U



KOPPEKTUPOBATH METO/Ibl PELICHUSI C YUETOM IMOTYYEHHBIX PE3YJIbTATOB;

pelaTh Ka4eCTBEHHBIC 3a/1a4u, TpeOyrolre MPUMEHECHUS 3HAHUA U3 Pa3HBIX Pa3/ielioB Kypca (PU3UKH, a TaKKe WHTETPAIlUH 3HAHUHN U3 JPYTrux
MPEAMETOB €CTECTBEHHO-HAYYHOTO LUKJIA: BBICTPAUBATh JIOTUUYECKYIO LIETIOYKY PACCYXKIACHUIN C UCIOJIb30BAHUEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 (PM3HYECKUX SIBIICHHIA,

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS JJI1 OOBSICHEHMS] OCHOBHBIX MPHUHIIUIIOB paOOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

MIPUBOJIUTH MIPUMEPHI BKJIAIa POCCHICKUX H 3apPYOCIKHBIX YIEHBIX-(DHU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MIPOIECCOB OKPYKAIOIIETO0 MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUIA;

aQHAJIM3UPOBATH W OIICHUBATH IMOCJIEACTBHUS OBITOBOW M MPOU3BOJICTBEHHOM NEATEIHHOCTH YEJIOBEKA, CBS3aHHOU ¢ (DU3UYECKUMHU IMPOIECCaMHU, C
TTO3UIINI IKOJOTHYECKON 0€30MacHOCTH, MPEACTAaBICHUN O PAIMOHAIBHOM MPUPOJIONONB30BAHNN, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUHU JOCTHKEHUM
HayK{ U TEXHOJIOTHH JIJIsl JAJIbHEHUIIIEro pa3BUTHS YEJIOBEUECKOTO O0IIEeCTBA;

MPUMEHSTh pa3jlyHble CrocoObl padoThl ¢ MHpopManyend (U3MUECKOTO COIEepX aHUS C HCHOJb30BAaHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH, TP 3TOM HCIIOJIH30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUH /IS TIOUCKA, TIEPEPabOTKH W MPEABABICHHUS y4eOHOW W HAYYIHO -
MOMYJIIPHON MH(GOPMAIMH, CTPYKTYPUPOBAHUS U MHTEPIIPETAIIMN WHOOPMAITNH, TTOTYIYSHHON U3 Pa3IMUYHBIX UCTOYHUKOB, KPUTHYECKH aHATH3UPOBATh
MoJTy4aeMyro HH()OPMAIIUIO M OIIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIITUXCS 3HAHWM, TaK U Ha OCHOBE aHAJIN3a NCTOYHHKA HH(POPMAIIHH;

MIPOSIBIISITH OPTraHU3AI[MOHHBIC U TT0O3HABATEIIbHBIE YMEHHS CAMOCTOSITEIBHOTO MPUOOPETEHNSI HOBBIX 3HAHUN B MPOIECCE BHITIOJTHEHUSI TIPOEKTHBIX
1 yueOHO- MCCIIeIOBATEILCKUX PaboOT;

paboTaTh B TpYIIE C UCIIOJHEHUEM PA3IMYHBIX COLMANLHBIX POJIeH, IUIaHUPOBATh PadOTy TPYIIIbI, PAIlMOHATIBHO PACHPENEIATh AeATEeIbHOCT B
HECTaH/IAPTHBIX CUTYalLlUAX, OLIEHUBAThH BKJIAJ Ka)KJJOTO U3 YUaCTHUKOB I'PYIIIHI B PELIEHHE paccCMaTpUBaeMoil MpoOIeMbl;

MPOSIBJIATh MOTHBAIIMIO K Oynyiiel mpodeccnoHanbHOM IeATEeIbHOCTH M0 CHEHATBHOCTSIM (PU3UKO -TEXHUUECKOTO MPOQUIIS.

IIpenmerHble pe3yJbTaThl OCBOEHHS] MporpamMmbl o ¢usuke. B mporecce u3ydeHus kypca (usuku yriyoiaeHHoro ypoBHs B 11 kJjacce

oOyuarouuiicss Hay4uTCs:

MIOHUMATb POJIb (PU3UKK B IKOHOMUYECKOU, TEXHOIOTMYECKON, COIMAIbHON U 3THYECKON cepax NesTEeIbHOCTH YeJI0BeKa, POJib U MECTO (pU3UKHU
B COBPEMEHHOM Hay4YHOM KapTUHE MUPA, POJIb ACTPOHOMHH B IPAKTUYECKOH IE€ATEIbHOCTH YEJIOBEKA
U JanbHEeHIIeM HayYHO-TEeXHHMYECKOM pa3BUTHHU, 3HAUYEHUE OIMMCATEIbHOW, CHCTEMATH3UPYIOIIEH, OOBSCHUTENPHOM M MPOTHOCTHYECKON (QyHKIUN
(buznyecKkoil Teopun - SNEKTPOJAUHAMUKH, CHEIHATbHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (PU3UKHU, poJib (hHU3HUECKOil Teopuu B (POPMHUPOBAHUH
MIpe/ICTaBICHU 0 (pru3nueckoit KapTHHE MHUpa, MECTO (hPU3MUECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
MIPUPOJIE;

pasnuyath yCIoBHUS MPUMEHUMOCTH MoJeliel (PU3HUecKux Tell U MPOLECCOB (SIBJICHUMN): OJHOPOJAHOE DIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE
MOJIsI, TApMOHUYECKHUE KOoJeOaHus, MaTeMaTHUeCKUN MasATHHK, UICANbHBINA MPY>KUHHBIN MasTHUK, TAPMOHUYECKUE BOJIHBI, UCANbHBIN KOJeOaTeIbHbIN
KOHTYp, TOHKasl JINH3a, MOJIEJIEN aTOMa, aTOMHOTO siipa U KBAHTOBOM MOJIEH CBETA;

pasnuyath yciaoBHs (TpaHUIlbl, 00JAaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOLIUI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCHOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIIM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIE TMPOIECCHl U SIBICHUS, WCIOJB3Ys OCHOBHBIE TMOJOXEHUS U 3aKOHBI DJEKTPOJUHAMUKA W
CHEINAbHON TEOpHH OTHOCUTEIHHOCTH (3aKOH COXpAaHEHHUsS OJIEKTPHUYECKOro 3apsijia, cuia Amrmepa, cuia JlopeHlla, 3aKOH AIIEKTPOMAarHUTHOU
uHayknuu, npasuiio Jlenma, cBs3p OJIC caMOMHIYKIIMM B DJEMEHTE SJIEKTPUYECKOM WEMU CO CKOPOCThI0 M3MEHEHHMS] CUJbl TOKA, MOCTYJAThI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);



aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIECCHI U SIBJICHHS, WCIOJB3YS IOJIOXKEHHUS KBAaHTOBOM (u3uku (ypaBHeHHE OWHINTECHHA st
doTorddekra, mepBeIii U BTOPOW MOCTyNathl bopa, MPUHIMIT COOTHOIICHHS HeomnpeaeaeHHocTer ['ei3eHOepra, 3aKOHBI COXpaHEHHS 3apsAIOBOTO H
MacCOBOI'O YMCEJ U SHEPTHH B SJCPHBIX PEAKIIUAX, 3aKOH PAJMOAKTUBHOTO pacnaaa);

OTNHUCHIBATh (PU3UYECKUE MPOIIECCH U ABJICHUS], UCIOJb3YSl BEIUYNUHBI: HANPSHKEHHOCTD 3JIEKTPUUYECKOTO TMOJIS, TOTEHIMA 3JIEKTPOCTATUUECKOTO
MOJIsl, Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOJBIDKYIIAS CUIa, HWHAYKIHAS MarHUTHOTO TIOJiA, MAarHUTHBIM TIOTOK, cujga Awmrmepa, HHAYKTUBHOCTD,
ANIEKTPOIBIIKYIIAS CHJIAa CAMOMHIYKIIUY, SHEPTUSI MATHUTHOTO T0JISI IPOBOJIHHUKA C TOKOM, PEISITUBUCTCKAM UMITYJIbC, TIOJIHAS SHEPTHS,

SHEPrus IOKOSI CBOOOTHON YaCTHUIIBI, SHEPTHS M UMITYJIBC (POTOHA, MACCOBOE YUCIIO M 3apsil SApa, SHEPTHUS CBSI3H SI/Ipa;

OOBACHATH OCOOEHHOCTH MPOTEKaHUsI (U3MUECKUX SIBIICHUM: DJIEKTPOMAarHUTHAs WHIYKIUS, CAMOWHIYKIIUS, PE30HAHC, MHTEPPEPEHIIUS BOJIH,
mudpakius, JUCTIEPCHs, TIOJTHOE BHYTPEHHEee oTpakeHue, poTornekrpuueckuii 3¢pdexT (hoTorddekr), anbda- u OeTa-pacnaasl saep, raMmma-u3IydeHue
siiep, GU3NdecKue MPUHIUIBI CIIEKTPATTLHOTO aHann3a U paboThI Jla3epa;

OTIPENIETISATh HAMlpaBJICHUE MHAYKIIMH MAarHUTHOTO TOJIsi TPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U ciuibl JIopeHIa;

CTPOUTH M300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M, U PACCUUTHIBATH €TO XapaKTEPUCTHKH;

MPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE TIOHATHS, TEOPUU W 3aKOHBI IS aHamu3a W OOBSCHEHUs (U3NUYECKHX IMPOIECCOB,
MIPOUCXOAIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTAIAKTHUECKOU Cpeie; NBIKCHHST HEOSCHBIX TeJI, SBOJIIOIIMH 3BE3T U BeeneHHoi;

MPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEH (PM3NUECKUX BEITUYHH C MCIOJBb30BaHUEM MPSIMBIX U3MEPEHUM, PHU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBaTh PE3yIbTATHI TOJYICHHOW 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BUE TPa(UKOB ¢ y4€TOM aOCOFOTHBIX MOTPENTHOCTEH M3MEPEHUH, JeNaTh
BBIBO/IBI 110 PE3YJIbTAaTaM UCCIEAOBAHUS;

MPOBOJUTH KOCBEHHbIE HM3MEpeHUsl (PU3MUECKUX BEJIMYMH, MPH 3TOM BHIOMpATh ONTHUMAJIbHBIA METOJ HU3MEpPEHHs, OLICHUBATh AOCOJIIOTHBIE U
OTHOCHTEJIbHBIE IOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHU;

MPOBOJUTH OMBITHl IO MPOBEPKE MPEVIOKEHHON THUIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY,
aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTATyCE MPEUI0KEHHON TUIOTE3BI;

ONMCBIBATh METO/IbI IOJYYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

coOnroaaTth mpaBmiia O€30MacHOr0 Tpyda IPH MPOBEIECHUM HCCIENIOBAaHUNH B paMKax y4eOHOTO SKCIEpUMEHTa, MpPaKTHUKyMa MU y4eOHO-
UCCIIEIOBATENIbCKON U MPOEKTHON AESITETbHOCTU C UCIOIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0OBaHMUS;

pemath pacy€THbIC 3a/1a4M C SIBHO 33JaHHON M HESIBHO 33JJaHHOW (PM3WYECKON MOJIENbIO: Ha OCHOBAHUU aHANU3a YCIOBHUS BBIOMPATh GU3HUYECKUE
MOJIeNU, OTBEUaIoUIue TPeOOBaHUIM 3aaud, MPUMEHSITH (HOPMYIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYNAThl (PU3MYECKUX TEOPUU MPH UCHOJIB30BAHHUH
MaTeMaTHYE€CKUX METOJOB pElIeHUsl 3aJay, IPOBOJUTh PACUEThl HA OCHOBAaHUM MMEIOIIUXCS AHHBIX, AHAJIIU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH
METO/Ibl PEIIEHUS C YUYETOM MOJYYEHHBIX PE3YIbTATOB;

peliaTh KauecTBEHHbIE 3a7a4uu, TpeOyrolue MPUMEHEHHs] 3HAaHUN U3 pa3HbIX pa3lelioB Kypca (PU3MKH, a TaKKe MHTErpalliy 3HAHUN U3 JAPYTHX
MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA: BEICTPAUBATH JIOTUUYECKYIO LIETIOYKY PACCyKJIEHUHN C UCIOJIb30BaHUEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN
U (PU3HUECKUX SBJICHUN;

UCIOJIb30BaTh TEOPETHUECKUE 3HAaHUS Al OOBSCHEHHs] OCHOBHBIX MPHHIIMIIOB PaOOTHI M3MEPUTEIbHBIX MPUOOPOB, TEXHUUECKHX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUIA;

aHAIIM3UPOBATh U OIICHUBATH MOCJEACTBUS OBITOBOM M MPOM3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (M3NYECKUMU IMPOIECCAMH, C
MO3UIUN IKOJOTMYECKONH O€30MacHOCTH, MPEICTABICHUN O pPalMOHAIBHOM MPHPOAOTIONH30BAHUM, a TAKXKE PasyMHOM HUCHOJIB30BAHUU JTOCTHKEHH I



HAyKW U TEXHOJIOTHHN IS TAbHEHIIIEr0 Pa3BUTHUS YEIOBEYECKOT0 OOIIECTBA;

NPUMEHATh pa3iIHyHble CHOcoObl paboThl ¢ MH(OpManuUe (QU3MUECKOro COAEp>KaHHS C HCIOJIH30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH, TPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHUH JISl TOMCKA, IMepepaboTKH U MpenbsIBICHUS yueOHOM W HaydHO-
MOMYJISIPHON MH(pOpPMalUy, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIMM UHPOPMAIMH, MTOJIyYEHHON U3 Pa3IMYHBbIX UCTOYHUKOB, KPUTUUYECKU aHAIU3UPOBATh
MoJTy4aeMyro HH(OPMaIUIo 1 OIICHNBATh €€ JOCTOBEPHOCTh KaKk HAa OCHOBE UMEIOIUXCS 3HAHMI, TaK X HA OCHOBE aHAIN3a UCTOYHHUKA HH(POPMAIIUH;

MIPOSIBJIATH OPraHU3aIl[MOHHBIE U TO3HABATENIbHBIE YMEHUS CAMOCTOSITEIBHOTO
nprOOpETEeHUs] HOBBIX 3HAHUI B MPOIIECCE BHITIOTHEHUS MPOEKTHBIX M y4eOHO-MCCIIeI0BATEIbCKIX padoT;

paboTaTh B IpyIIe ¢ UCIOIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh padOTy IPYMIbI, PAllMOHAIBLHO paclpeAesaTh AeATeIbHOCTh B
HECTaH/IApPTHBIX CUTYalLlUAX, OLIEHUBATh BKJIAJ Ka)KJJOTO U3 YYaCTHUKOB I'PYIIIHI B PELIEHUE paccCMaTpUBaeMoil MpoOieMsbl;

MPOSIBJIATH MOTUBALIMIO K Oyy1iel mpodeccnoHalIbHOM 1eATENbHOCTH 10 CHENHATBHOCTIM (PU3MKO -TEXHUUYECKOTO MPOQUIIS.

Conep:xxanue npeamera

Conepxanne o0y4uenus B 10 kacce.

Paznen 1. HayuyHslil MeTOT TO3HAHUS IPUPOIBI.

®dusuka - pyHIaMeHTalbHas HayKa o pupoje. HayuHslif MeTo mo3HaHUs ¥ METObI UCCNeA0BaHUs (PU3HUECKUX SBICHUH.

DKCIIepUMEHT U T€OpHs B IIpOLecce MO3HaHUs Mpupoibl. HabmoneHne u skcriepuMeHT B (pU3MKE.

CriocoObl n3Mepenus GU3NYECKUX BETNYHUH (aHAIOTOBbIE U IU(POBBIE H3MEPUTEIbHbIE TPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemrnocTn n3MepeHuit PU3NIECKUX BETMYUH (A0COIIOTHAS M OTHOCUTEIbHAS).

MonenupoBanue QU3NYECKUX SIBICHUN M MpOLeccOB (MaTepuabHas TOYKa, aOCOIIOTHO TBEPAOE TEJO, MaealbHasl XKUAKOCTb, UJICANbHBIN a3,
TOYEYHBIN 3apsn). [ umoreza. @u3nyueckuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3ndeckas Teopus.

Ponb u mecTo ¢uznku B GopMHUPOBaHUH COBPEMEHHON HAYYHOUW KapTHUHBI MUPA, B TPAKTUUYECKON JIEATSIHBHOCTH JIIOJICH.

YueHnyecKui IKCIIEPUMEHT, J1a00paTOpHbIe PabOThHI, MPAKTUKYM.

W3mepenue cuiibl TOKa U HAMPSHKEHUS! B LIETIHM IOCTOSIHHOTO TOKA MPU MOMOIIH aHAJIOTOBBIX U HU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IU(PPOBOil maboparopueii o gusuke. [Ipumeps! u3mepenus pU3NUecKUx BEIUYUH IPU MOMOIIH KOMITBIOTEPHBIX JaTUUKOB.

Paznen 2. Mexaunuxka.

Tewma 1. Kunemaruka.

Mexannyeckoe nBrkeHue. OTHOCUTENBLHOCTh MEXaHUYeCKOro IBMKeHus. Cuctema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTop MaTepualibHOM TOUKH, €0 MPOEKIUU Ha OCH CUCTEMbI KOOPAMHAT.

Tpaekropus.

Ilepemerienue, cKOpocTh (CperHssi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U YCKOPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIMH HA OCH CUCTEMBI
koopauHaT. ClloKeHNE IEPEMELICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHHUE. 3aBUCUMOCTbh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U IIYTH MaTepUAIbHONW TOUYKH OT
BPEMEHU U UX IpaduKu.

CBobonHOE masneHue. YCKOpeHHe CBOOOJTHOIrO MajieHus. J[BmkeHue Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPHU30HTY. 3aBHCHMOCTH KOOP/HMHAT,
CKOPOCTH M YCKOPEHHUSI MaTepHabHON TOUKH OT BPEMEHHU U UX rpaduKu.

KpuBonuneiinoe apwxeHue. /[BmkeHne MaTepualbHONW TOUKH MO OKPYXHOCTH. YTJOBas M JMHEHHas ckopocTk. [lepuosa u yacrtora oOparieHus.
LlenTpocTpeMuTenbHOE (HOPMaIbHOE), KacaTelIbHOE (TaHT€HIIMATBHOE) U MOJIHOE YCKOPEHUE MAaTePUAIbHOM TOUKH.
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TexHuueckre yCTpOCTBa U TEXHOJIOTUYECKHE MPOLECCHI: CIUIOMETp, IBM)KCHUE CHAPSIOB, IIETHbIC, IecTepéHYaThie U pEMEHHBIC Mepeaayn,
CKOPOCTHBIE JIN(THI.

JlemoHcTpanuu.

Mogenb cuctembl 0TCUETa, UILTFOCTPALIUS KWHEMATHUYECKUX XapaKTEPUCTUK JIBUKCHUSI.

CriocoObI HcciIeTOBaHUS IBFKCHUH.

NnnrocTpanus npeaensHOro nepexoa 1 u3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme IBUKCHHI C UCTIOIH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGnronenue asuxenus teiaa, OpOIIEeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

HamnpaBnenue ckopocTu npu JBUKEHUU TIO OKPYKHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUIA, CKOPOCTEW IBH>KEHUS OJTHOTO U TOTO K€ TeJIa B pa3HbIX CUCTEMAaX OTCUETA.
Y4eHn4yeckuil IKCIIEpUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.

N3yuenne HepaBHOMEPHOTO JBHKEHHS C IIEJIBIO ONPEEICHUSI MTHOBEHHON CKOPOCTH.

N3mepenune ycKkopeHus Mpu IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBMKEHUH TI0 HAKJIOHHOMW TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU TP PAaBHOYCKOPEHHOM JIBIKECHUH.

N3mepenune yckopeHnust CBOOOHOTO MaieHus (PEKOMEHI0OBAHO MCTIOIB30BaHME U (PpOBOI 1abopaTopum).

W3ydeHnue nBHKeHUA Tena, OpPOIIEHHOTO rOpu30HTaNbHO. [IpoBepka runoressl o NpsMoi IPONOPIUOHATBLHON 3aBUCUMOCTH MEXKY NalbHOCTBHIO
MoJi€Ta ¥ HaYaJIbHON CKOPOCTHIO Tea.

N3yuenue nBuxkeHns Teaa N0 OKPYKHOCTH € TOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH NEpHOa 00palieHHsi KOHHYeCKOro MasiTHUKA OT €ro MapamMeTpoB.
Tema 2. JIlunamMuka.
[lepBbiii 3akoH Hprorona. MuepumanbHbie cuctemsbl oTcu€ra. [Ipunmun otHocutTensHocTH [anmunes. HemHepuumanbHble cHCTEMBI OTCUETa
(ompenenenue, MpUMEpHI).
Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.
Btopoii 3akon HeloTOHA 1j11 MaTepuaibHON TOUKH.
Tpetuii 3akoH HproToHA 7151 MAaTEpUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUsI. DKBUBAJIEHTHOCTh I'PABUTAIMOHHON U MHEPTHOM MacChl.
Cuna tspkecTH. 3aBHUCHUMOCTH YCKOPEHHSI CBOOOJHOTO TMaJieHUs OT BBICOTHI HAJ MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduueckoid HIMPOTHI.
JIBukeHre HeOECHBIX TeNT U UX CIYTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckast CKOPOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBIHKyIIErocs ¢ ycKOpeHHEM.
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIbXKEHUS U cuia TpeHus nokos. Koagdumument tpenus. Cuna conpoTUBIEHUS PH JBHKEHUU
TeJla B )KUIAKOCTH WIIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKEHUS.
Hasnenue. ['uapocrarnueckoe nasinenue. Cuna Apxumena.
TexHUYeCKUe yCTPOMCTBA U TEXHOJOTUUECKUE MPOLIECCHI: TTOALIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.
JleMoHcTpanuu.
Habntoenue ABMKEHUS TN B MHEPIHUATBHBIX M HEMHEPIMATBHBIX CHCTEMAaX OTCUETA.



OJIOK.

CHJIBI.

Macc.

11

[IpuHIKAII OTHOCUTEIIBHOCTH.

Kauenue n1ByxX HMIMHIPOB WX IIAPOB PA3HOM MACChI C OJJMHAKOBBIM YCKOPEHUEM OTHOCHUTEIBHO HEMHEPIIMAJILHO M CUCTEMBI OTCUETA.
CpaBHEHHE paBHOACHUCTBYIOIIEH TPHIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM MacChl TeJla Ha €r0 YCKOPEHUE B MHEPLIUAJIbHOM cUcTeMe OTCUETA.
PaBeHCTBO Cuil, BOSHMKAIOIIKX B PE3YJIbTATE B3aUMOJIEHCTBUS TEIL.

N3mMepenne macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec tena mpu yCKOpeHHOM IOABEME U 1a/ICHUH.

[HenTpoOE)KHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJTBKCHHSI.

YyeHn4yeckuit IKCIIepUMEHT, TabopaTOpHbIE pabOTHI, TPAKTUKYM.

N3mepenune paBHOACHUCTBYIONIEH CHJT TIPH IBXKEHUH OpycKa MO HAKJIOHHOM TUIOCKOCTH.

[IpoBepka runoTesbl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa [0 HAKJIOHHOW MJIOCKOCTH Ha 3a/JaHHOE PacCTOSIHUE OT €ro Macchl.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIKX B MPYKUHE U PE3MHOBOM 00pasiie, oT ux aedopMalnu.

N3ydenune NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKuil

W3mepenne ko duiimenTa TpeHUs Mo BEJIMYMHE YriIoBoro kodddurmenta 3asucumoctu F,p(N).
HccnenoBanue nBmkeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM KO3 PUIIEHTOM TPEHUSI.
N3yuenune nBuKeHus rpy3a Ha Bajly C TPEHHEM.

Tema 3. CtaTuka TBEpIOTO TENA.

AbcomotHo TBEpAOE Teno. [loctymarenbHoe M BpamiatenbHOE ABIKEHHE TBEPAOTO Tesa. MOMEHT Cuilbl OTHOCUTENIbHO OcH BpaieHud. [linedo
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTH Tena.

VYcnoBus paBHOBecHs TBEPIOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3INYHOE PAaBHOBECHE.

TexHuueckre ycTpoicTBa U TEXHOJOTUYECKHUE MPOLECCHl: KPOHIUTENHH, CTPOUTENbHBIN KpaH, peléTdyaTble KOHCTPYKLIHH.

JlemoHCTpanuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBecHSL.

Y4eHUYeCKui IKCIIEPUMEHT, J1a0opaTOpHbIe PabOThI, MPAKTUKYM.

HccnenoBanue yclioBuii paBHOBECHS TBEPAOTO TeEJA, UMEIOIIETO OCh BPALLIEHUS.

KonctpynpoBanue KpOHIITEHHOB U PACUET CUJI YIPYTOCTH.

N3ydyeHne ycTOHYMBOCTU TBEPIOTO TEJIA, UMEIOIIETO IUIOIIAb OTIOPHI.

Tema 4. 3akOHBI COXpaHEHUSI B MEXaHUKE.

NmMnynbc mMatepuanbHOW TOYKH, CUCTEMbl MaTe€pUalbHBIX TOUeK. LIEHTp mMacc cUCTEMbl MaTepualbHBIX TOUeK. Teopema O JABM)KEHUU LIEHTpa

I/IMHyJ'ILC CHJIbI 1 UBMCHCHHUEC UMITYJIbCA TEJIa.
3aKoH COXpaHCHU UMITYJIbCA.
PeakTuBHOE ABIKEHUE.
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MoMeHT uMIlysibca MaTepruaabHOM TOUKU. [IpencraBieHue 0 coXxpaHEeHHH MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX IOJIAX.

PaboTa cuibl Ha MaJIOM 1 Ha KOHEUYHOM niepemeneHnd. I'paduyeckoe npeacraBieHne paboTsl CUIIBL.

MOouniHOCTb CHIIBIL.

Kunernueckas sHEprusi MaTepUaibHON TOUKU. Teopema 00 N3MEHEHNN KHHETUYECKOH SHEPTHH MaTepHATbHON TOYKH.

[loTenumanpHple M HemoTeHUUManbHble cuibl. [loTeHumanbHas sHeprus. IloTeHuuanbHas sSHeEprus ymnpyro JaepOPMUPOBAHHON NPYKUHBI.

[ToreHumanpHas SHEPTUs
Teja B OJIHOPOJHOM I'paBUTALIMOHHOM noJje. [loTeHnuanbHas sHeprus Tena B rpaBUTAllMOHHOM II0JIE OAHOPOJHOIO I1apa (BHYTpHU U BHE mapa). Bropas
KOCMHMYECKasi CKOPOCTh. TPEThsl KOCMUYECKAs] CKOPOCTb.

CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHUEM MEXaHMYECKON IHEPIHH CUCTEMBI Tell. 3aKOH COXPAHEHHS MEXaHUUYECKON SHEPIUU.

Yipyrue u Heylpyrue CTOJIKHOBEHMS.

VYpaBHeHue bepHyiun Uit UACaTbHON KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUsI MEXaHUYECKON DHEPTUH.

Texuuueckue ycTpoiCTBa M TEXHOJOTHYECKHE MPOIIECCHI: IBUKEHUE PAKET, BOJOMET, KONEDP, TPYKUHHBIN MUCTOJET, THPOCKOII, GUTYpHOE
KaTaHHe Ha KOHbKAaX.

JeMoHCTparmu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

H3Mepenne MOITHOCTH CHUJIBI.

W3menenue sHEpruM Teja Mpu COBEPIICHUN PabOTHI.

B3anmHbIe TpeBpallieHus KWHETUYECKOW ¥ MOTEHIIMAIbHOW SHEPTUi MPU ICUCTBUU HA TEJIO CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu cBOOOJHOM a/ICHUU.

Y4eHUYeCKuil SKCIIEPUMEHT, JIaOOpaTOpHbIE PA0OTHI, IPAKTUKYM.

N3mepenue umnynbca Tena no TOpMO3HOMY IYTH.

W3mepenue cuiibl TATM, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJNA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITyJIbCca MPU YIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KUHETUUECKOW SHEPTHH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TOTEHIINATILHOM SHEPrUU NMPYKUHBI ¢ pabOTON CHUIIBI TPEHUSL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJla M0 HAKIIOHHOW TIOCKOCTH.

Paznen 3. MonekynspHas pusznka u TepMOJAUHAMUKA.

Tema 1. OCHOBBI MOJNIEKYIISIPHO-KUHETHYECKON TEOPHH.

OcHOBHBIE MOJI0KEHUS MOJIEKYJIIpHO-KuHeTHueckoi Teopun (MKT), ux onbITHOE 000CHOBAHUE.

Huddysus. bpoyHoBckoe aBMKeHHE. XapaKkTep ABUKEHHS U B3aUMOJEHCTBUS YacTHIl BellecTBa. Moienu CTpOECHUS Ta30B, KUIKOCTEH U
TBEPIBIX TeJ U 0OBSICHEHUE CBOICTB BelllecTBAa HAa OCHOBE 3THX MoJeineil. Macca 1 pazmepsl MoJiekyn (atomoB). KonmuectBo BemiectBa. [locrosiHHas
ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u ciocoosl e€ u3mepenus. [llkana temneparyp Llenascus.

Mogens ueanbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YaCTULIBI I'a3a JBUKYTCS XaOTUYECKU U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

I'a3oBble 3akoHBl. YpaBHeHue MenneneeBa-Knaneiipona. AOcomoTHas Temmeparypa (mkana Ttemneparyp KenbBuna). 3akoH JlanbToHa.
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N3omporieccsl B uaeaibHOM ras3e ¢ IOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduyeckoe nmpeacTaBieHne N30MpoIecCcoB: U30TepMa, H30X0pa, u3obapa.

CBsi3b MEXIy JaBJICHHEM M CpeJHEH KMHETHMYECKOM SHEpPrueil mocTymaresIbHOrO TEIUIOBOTO ABMKEHUS MOJIKYJ HICAIBHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYISIPHOKMHETHUECKON TEOPUH HJI€aIbHOTO ra3a).

CBs3b aOCOIOTHOHM TeMIepaTypbl TEPMOJIMHAMUYECKON CHCTEMBI CO CpeIHEH KMHETHYECKOW DHEPTUel MOCTYNaTeNbHOTO TEIUIOBOTO JBMKEHUS
€€ JacTul.

TexHuueckre ycTpoicTBa U TEXHOJOTUYECKUE MPOIIECCHI: TEPMOMETP, OAPOMETP, MOJIyueHUEe HAHOMATEPHAIIOB.

JlemoHcTpanmu.

Mopenu TBUKEHUS YaCTHUIl BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHIKEHHSI.

Bunieoposmk ¢ 3anmuceio peaabHOTO OPOYHOBCKOTO JABUKEHUSL.

Huddy3us xunkocreil.

Monens onbiTa LlTepHa.

[IpuTsxeHne MONEKyII.

Moenu KpUCTaUIMYECKUX PEIIETOK.

HaGnrogenue u ucciaenoBanme H30MpoIeccoB.

YyeHn4eckuit SKCIIEpUMEHT, Ta00paTOpHBIE PAOOTHI, MPAKTUKYM.

MEXIY TOpsTYEei M XOJIOJHOM BOJOM.

N3yuenune n3orepMuyeckoro mnpoiecca (PEKOMEHI0BAHO UCIOJIb30BaHUE ITU(POBOI JTaOOpaTOPHH ).

N3yuenune n30XopHOro mnporecca.

N3yuenue nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. TepmoauHamuka. TemioBbie MalIMHBI.

TepMoauHamMmuyeckast (TMT) cucrema. 3agaHue BHENIHUX YCIOBHI
JUIsl TEPMOJAMHAMMYECKOU cucTeMbl. BHelIHNe 1 BHYTpeHHHUE napameTpsl. [lapameTpbl TepMOAMHAMUYECKON CUCTEMBI KaK CpEHUE 3HAYCHUS BEJIMYUH,
ONUCBIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano TEPMOJAMHAMUKH. Camonpou3BoJbHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenp ueanbHOTO rasza B TEPMOJUHAMUKE - CHCTEMa ypaBHEHUM: ypaBHeHHEe MenaeneeBa-KnaneiipoHa U BbIpak€HHE Il BHYTPEHHEH
SHEpPruu. YCJIOBUS NPUMEHUMOCTH 3TOW MOJENIM: HM3Kas KOHLEHTPALMsl 4YacTHll, BBICOKME TeMIepaTrypbl. BelpaxeHue i BHYTPEHHEH >HEpruu
0JIHOATOMHOT0 ME€AJIbHOTO ra3a.

KBazucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMOAUHAMUKE. Brruncnenue paboTsl mo rpaduky mnpoiecca Ha PV-auarpamme.

Tenmonepenaua kak cmoco0 HM3MEHEHHMs] BHYTPEHHEW OJHEPrHHM TEpMOJMHAMUYECKOW cHCTeMbl 0e3 coBepieHuss paboTel. KoHBekius,
TEIJIONPOBOJHOCTb, U3TYUCHHE.

KonunuectBo Temnotsl. Tenno€éMKoCTh Tena. Y aenbHas U MOJISIpHAas TEIUIOEMKOCTH BellecTBa. YpaBHeHHe Maiiepa. Y aenbHasi TEIIOTa CrOpaHus
ToTuMBa. Pacuér konmmuecTBa TEMIOTHI pu Temonepenaye. [lonsatue 06 annabaTtHOM IpoIiecce.

[lepBeIii 3akOoH TepMOoAMHAMUKH. BHyTpeHHsiss »Heprus. KonudecTBo TemioTel W paboTa Kak Mephl W3MEHEHHWs BHYTPEHHEW SHEPruu
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TEPMOANHAMUYECKON CUCTEMBI.

Bropoit 3akoH TepMOJIMHAMUKH JUIsi PaBHOBECHBIX IPOILIECCOB: Yepe3 3aJlaHHOE PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOU CHCTEMBbI
MIPOXOJIUT CIMHCTBEHHAs annadara. AOCOIOTHAS TEeMITeparypa.

Bropoii 3akoH TepMOAMHAMUKH JI1 HEPABHOBECHBIX ITPOIIECCOB: HEBO3MOXKHO IMepeaaTh TEIUIOTY OT 00Jiee X0JIOJHOTO Teja K 0ojiee HarpeToMy
6e3 xomnerncanuu (Kimaysnyc). HeobpatumMocTs IpUPOTHBIX TPOIIECCOB.

[Tpunnune! geictBus TertoBbix mamuH. KITI.

MakcumanbHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTHYECKHE acTIEKThl UCIIOJIb30BaHUsI TEIJIOBBIX JBUTaTelNiell. TermioBoe 3arps3HeHHe OKPYKAIOIIEeH CpeIbl.

TexHuueckne ycTpONCTBA M TEXHOJIOTHYECKUE IMPOIIECCHI: XOJIOIMWIHHUK, KOHIWIMOHEDP, NU3EIbHBIA U KapOIOPATOPHBIM JBHUTATENH, MapoBas
TypOWHA, TIOJy4YEeHUE CBEPXHU3ZKUX TEMIEpaTyp, VYTHIH3AIUs «TEIUIOBBIX» OTXOJOB C WCIOJB30BAHUEM TEIUIOBOTO HAcoca, YTUIW3AIus
OHOOPTraHMYECKOTO TOTUTUBA VISl BRIPAOOTKHU «TETNIOBOM» M DJIEKTPOIHEPTHUH.

JeMoHCTparmu.

N3menenue temriepaTypsl Py aquadaTHIECKOM PAaCITUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIEIBHBIX TETUIOEMKOCTEH BEIIECTB.

Crioco0Obl U3MEHEHUsT BHYTPEHHEHW SHEPTHH.

UccnenoBanue annabaTHoro mporecca.

KomnbrorepHbie MOJEIHN TEMIOBBIX JIBUTATENCH.

Y4eHnuecKuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

N3Mepenne ynenbHOM TEeI0EMKOCTH.

HccnepoBanue npolecca OCTbIBaHUS BEIECTBA.

UccnenoBanue annabaTHoro mpoiecca.

N3yuenue B3auMOCBS3U SHEPTUU MEKMOJIEKYISIPHOIO B3aUMOJCHCTBUSA U TEMIIEPATYPbl KUIIEHUS KUAKOCTEH.

Tewma 3. Arperarnele coctosiHUs BemiecTBa. Da3oBble Mepexoibl.

[Tapoo6pazoBanue u koHaeHcanus. VicnapeHue u kuneHue. Y aenpHas TeIoTa napooopazoBaHusl.

Hacpimiennple 1 HeHachlllleHHbIE Tapbl. KadecTBeHHas 3aBUCHUMOCTb IIOTHOCTHM M JaBJICHUS HACBIIIEHHOTO Mapa OT TEMIIepaTypbl, UX
HE3aBHCHUMOCTh OT 00bEMa

HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEepaTypbl KUIIEHUS OT IaBJICHUS B KUJIKOCTU. BIaxkHOCTh Bo3myxa. AOGCONIOTHASI U OTHOCUTENIbHAS BIAXKHOCTbD.

TBépnoe teno. Kpucrammmuueckue u amopdHbie Tena. AHU3OTPONHUS CBOWCTB KpUCTAIOB. [lnaBnenue u kpucraumzauus. YAenbHas TemioTa
iaBnenus. Cyoaumarus.

Hedopmaruu TBEpaoro Tena. Pactskenue u cxarue. Cnsur. Moayns FOura. [penen ynpyrux nedopmanuii.

TennoBoe pacuinpenre KUIKOCTeH U TBEPABIX TeN, 00bEMHOE U JIMHEITHOE paciiupeHue. AHTrapMOHHM3M TETJIOBBIX KOJeOaHUI yacTHIl BEllecTBa
KaK MPUYHHA TEMJIOBOTO PACHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue SHEPTHH B (Pa30BBIX MEPEXOAX.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KoaduimenT moBepXHOCTHOTO HaTsKeHUs. Kanumisipusie siBneHus. J[aBneHue moj MCKPUBIEHHON MOBEPXHOCTHIO
xuakoctu. opmyna Jlartaca.
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TexHuueckune ycTpoicTBa U TEXHOJOTUYECKUE MPOIIECCHI: KUJIKUE KPUCTAILIbI, COBPEMEHHBIE MaTepUalIbl.
JlemoHcTpanyu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBIIIEHHBIX MTAPOB.
Kunenne. Kunenue npu noHW>KE€HHOM JaBJICHUH.
N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TIJIEHKAMH.

CmauuBaHmue.

Kanwnspusie siBneHust.

Mopenu HEHbIOTOHOBCKOM YKUIKOCTH.

Crioco0b1 U3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus ¥ TUIABJICHHS KPUCTALTHYECKOTO BEIIECTBA.

Buner nedopmanuii.

Hab6nronenue mansix aedopmariuii.

Y4yeHn4yeckuit IKCIIepUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.

N3yuenne 3aKkOHOMEPHOCTEN UCTTApEHUS KUIKOCTEN.

N3Mepenne yaenbHOM TEMIOThHI IJIaBJICHUS JIba.

M3ydeHune cBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCoIOTHOM BIaKHOCTH BO3/IyXa U OI[EHKA MacChl apoB B OMELICHUU.
N3mepenune koa¢pGuineHTa moBepXHOCTHOTO HATSHKECHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBucuMocTd AeGopMaui pe3nHOBOro 00pasiia OT MPHJIOKEHHOM K HEMY CHJIBI.
Paznen 4. DnexkrpoauHamuka.

Tema 1. DnexTpuueckoe noJe.

DnexTpusaiys Tel U e€ NposSBICHUs. DIeKTPUUeCcKUuil 3apsa. JBa Bua aneKTpuieckux 3apsaoB. [I[poBOIHUKY, UANEKTPUKH U TTOTYIPOBOIHUKH.
DNeMEeHTapHBIN ANMEKTPUYECKHil 3apsii. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3aps/ia.

BzaumopneiictBue 3apsaoB. Toueunsie 3apsaasl. 3akon Kynona.
Dnekrpuyeckoe mosie. Ero nefictBre Ha AIEKTPUYECKUE 3apsi/Ibl.

Hanpsox€aHoCTh 2nexTpuueckoro noist. [IpoOusiii 3apsn. JInaum HanpsKEHHOCTH IEKTPUUYECKOTO NoJs. OTHOPOAHOE PIEKTPUUECKOE TIOJIE.
[ToTeHManbHOCTh 3IEKTPOCTATHYECKOTO MOJs. Pa3HOCTh MOTEHNIMANOB U HamnpsbkeHue. [loTeHanbHas sHeprus 3apsaa B JIEKTPOCTaTUYECKOM

none. Ilorennman QJICKTPOCTATHYCCKOI'O I10JIA. CBs3b HaHpH)KéHHOCTI/I noJjis1 M pPasHOCTH MNOTCHIUAJIIOB JISI JJICKTPOCTATHUYCCKOI'O IIOJIA (KaK

OJTHOPOJTHOTO, TaK ¥ HEOHOPOIHOTO).

[IpuHIMI Cynepno3nuuuy 3JIEKTPUUECKUX MOJIEH.

[Tone ToweuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOU cdepsl. Ilone paBHOMepHO 3apshkeHHOro mo o0béMy mapa. Iloje paBHOMEpHO

3apH)KeHHOﬁ OCCKOHEUYHOM IIOCKOCTH. KapTI/IHBI JIMHUAN HaHpH)KéHHOCTI/I 3THX I0JIeH U SKBUNOTECHIIMAIbLHBIX HOBCpXHOCTCﬁ.

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. YcnoBue PaBHOBCCHUA 3apA10B.
I[I/IBJ'ICKTpI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC. I[I/I3.HGKTpI/I‘-IeCKa$I NpOHNUIACMOCTDb
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BeIlIECTBA.
Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA.
[TapannensHO€ coenuHeHne KoHaeHcaTopoB. [locnenoBarenbHOe cOeIMHEHNE KOHIEHCATOPOB.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.
JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM JJIEKTPUYECKOM TIOJIE.
TexHuueckre YCTPOMCTBA H  TEXHOJOTMYECKHE TMPOIECCHI: AICKTPOCKOM, JJICKTPOMETP, DJIEKTPOCTATHYECKas 3allliTa, 3a3eMJICHHE
ANIEKTPOTIPUOOPOB, KOHJICHCATOPHI, TeHepaTtop Ban ne ['paada.
JeMoHCTparmu.
YCTpOUCTBO U MPUHIMUIT JAEHCTBUSA AJIEKTPOMETPA.
DIEeKTPUUYECKOE T0JIE 3aPSDKCHHBIX IIIAPUKOB.
DIEeKTPUYECKOE T0JIE€ IBYX 3apsKCHHBIX TUTACTHH.
Mogens snekTpocTaTudeckoro reneparopa (Ban ne ['paada).
[IpoBOAHMKH B 3NEKTPUYECKOM TMOJIE.
DJIEKTpOCTAaTUUYECKAs 3alUTA.
YCTpolcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSIHHOW M MEPEMEHHON EMKOCTH.
3aBUCUMOCTD ANEKTPOEMKOCTH TUIOCKOTO KOHJICHCATOPA OT TUIOIIAAN TUIACTUH, PACCTOSTHHS MEXTY HUIMHU U JUDJIEKTPUUECKON TPOHHUIIAEMOCTH.
DHeprus MEeKTPUYECKOTro MOJIsl 3apsyKEHHOTO KOHAEHCATOPA.
3apsiaka U pa3psaKa KOHIACHCATOpa Yyepes pe3ucTop.
Y4eHnuecKuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.
OrneHka CHJ1 B3aMMOACHCTBHS 3apSyKEHHBIX TEJT.
Habmonenue npeBpalieHust SHEPTrUu 3apsHKEHHOTO KOHJIEHCATOPa B SHEPTUI0 U3ITyYEHHS CBETOIMO/1A.
N3ydeHnue mpoTekaHus ToKa B IIEMH, COJIepKalieil KOHEHCAToP.
Pacrnipenenenue pa3HOCTH MOTEHIIUAIOB (HanpsiKeHUs) npu MOCJIeZI0BaTEIbHOM COCIMHEHUU KOH/ICHCATOPOB.
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Tema 2. IIocTOSIHHBIN 3JIEKTPUUECKUN TOK.

Cuna toka. [TocTosiHHBIN TOK.
VYcioBus CylecTBOBaHUS MOCTOSIHHOTO IeKTpudeckoro Toka. Mcrounuku toka. Hanpsoxenue U u O/1C £.
3axon Oma Juid yyacTKa LemnH.

DNEKTPUYECKOE COMPOTHUBIIEHUE. 3aBUCUMOCTb COIPOTHBIIEHHUSI OJHOPOJHOIO MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAJM INONEPEYHOIO CEUEHUS.

VY aenpHOE CONPOTUBIIEHHUE BELIECTBA.

[TocnenoBarenpHOE, MapauieIbHOE, CMEIIAHHOE COeTMHEHNE TIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX dnekTpudeckux nemneil. [Ipasuna Kupxroda.
Pa6ora snexrpuyeckoro toka. 3akoH Jxoynsa-Jlenna.
MOIIHOCTb 31EKTPUYECKOTO TOKa. TermoBasi MOIIHOCTD, BbIJENsI€Mast Ha PE3UCTOPE.

O/1C u BHyTpeHHEE CONPOTUBIIEHHE MCTOYHMKA TOKA. 3akoH OMa a1 MOJHOW (3aMKHYTOM) AJIEKTPUYECKON Ienu. MOIIHOCTh UCTOYHHKA TOKA.

KopoTkoe 3aMbIkanue.

Konnencarop B 1ienu NOCTOSTHHOTO TOKa.

Texnuueckue ycTpoHCTBa U TEXHOJOTHYECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK IEKTPUUECKON SHEPTUu.

JeMoHCcTparmu.

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS VIS PE3UCTOPa, JaMIIbl HaKaIUBaHUS U CBETOIMO/A.

3aBUCUMOCTb COTIPOTUBIICHUS IIMJIMHAPUYECKUX TPOBOIHUKOB OT JJIMHBI, TUIOMIA/IU MOMIEPEUHOT0 CEUYEHU s U MaTepuasa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS ITPU MOCTOSIHHOM HAIPSKEHHU.

[Ipsmoe nzmepenue IJIC. KopoTkoe 3aMblKaHKE TaIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0OpbI coeqHEHUsT ICTOYHUKOB Toka, DJIC Oarapeii.

TOKa B LIEITH.

YueHnyecKui IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

HccnenoBanue cMelaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenpHOTO COMPOTUBIICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HAKaIMBaHUS. Y BETUUYECHUE IIpeiesia U3MEePEHHs aMmIiepMeTpa (BOJIbTMETPa).
N3amepenne DJIC 1 BHYTpEHHETO CONTPOTUBIICHHS] UICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu J/[C raibBaHUYECKOr0 3JEMEHTa OT BPEMEHHU MPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKy OTIOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B IIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3iuyHbIX Cpeiax.

DneKTpUUYecKas IPOBOAUMOCTD PA3JINYHBIX BEUIECTB. DJIEKTPOHHAS MPOBOJUMOCTD TBEPIABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAIIIIOB

OT TeMmieparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoanuku. CoOCTBEHHAs M TPUMECHas! TPOBOIMMOCTh MOJIYITPOBOAHUKOB. CBolicTBa p-n-nepexoa. [1oyrpoBogHUKOBBIE IPUOOPEI.
DNEKTPUUECKUI TOK B DJIEKTPOIUTAX. DIEKTPOJIUTUYECKAS TUCCOLMALINS. DIEKTpou3. 3akoHbl Dapanes A AIEKTPoIIn3a.

OnexTpuueckuil TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3ps. Pasnnunble TUIIBI CaMOCTOSATENBHOTO pa3psana. MoinHus. [lnasma.
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Texuuueckre ycTporWCTBa M MPAKTUUYECKOE NMPUMEHEHHE: Ta30pa3psIHbIe JaMIIbl, SJIEKTPOHHO-Ty4eBas TpyOKa, IMOIyPOBOJHUKOBBIE TPUOOPHI:
JIMO/T, TPAH3UCTOP, GOTOAUOA, CBETOAUO, TAIbBAHUKA, papUHUPOBAHUE MM, BBITUTABKA ATFOMUHUS, DJIEKTPOHHAST MUKPOCKOTIHSL.

JlemoHcTpanyu.

3aBUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJIEKTPOJIUTOB.

3akoHbl 3eKkTpoiniza Papases.

HckpoBoii pa3psaa M NPOBOAUMOCTb BO3AYXa.

CpaBHeHHE MPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHOJIA.

Y4eHnuyecKui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

HaGnronenue anexkrponusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH THO/A.

Pu3NYEeCKU NIPAKTUKYM.

CrocoOpl m3MepeHus: (U3MUECKUX BEIWYHWH C HCIOJB30BAaHUEM AaHAJIOTOBBIX W IU(MPOBBIX H3MEPUTEITHHBIX MPHOOPOB M KOMIBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCHTEIIbHBIE TIOTPENTHOCTH U3MEPEHHH (pu3nuecknX BeanuuH. OreHKa rpaHul] MOTPEITHOCTEH.

[IpoBeneHnne KOCBEHHBIX W3MEPEHUI, UCCIIEJOBAaHUN 3aBUCUMOCTEH (PU3MUECKHX BEWYHH, IPOBEPKa MPEAIOKEHHBIX TUIOTE3 (BBIOOP U3 padoT,
OTHMCAHHBIX B TEMAaTHUECKUX pazJienax « Y YeHHUECKU SKCIIEPUMEHT, J1a0opaTopHbIe paboThl, IPAKTUKYM),

MexnpenMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayOnéHHoro ypoBHs B 10 kiacce OCyIIECTBISETCS ¢ YUETOM COJIEPKATENbHBIX MEXKIIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE TOHATHUS, CBSI3aHHBIE C U3yYEHHUEM METOJ0B HAyYHOTO MO3HAHUs: SIBJICHHE, HAyYHbIN (hakT, TurnoTe3a, pusnveckasi BeIUYHHA,
3aKOH, TE€OpHs, HaOJIOJIEHUE, IKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, U3MEpPEHHE, MOrPEIIHOCTH W3MEpPEHUH, U3MepuTeabHble MpUOopsl, HudpoBas
naboparopus.

Maremaruka: Pemenue cucrempl ypaBHeHWH. JImHeiHas (yHKuus, mapabosa, rumepOosia, ux rpadukd M CBOWCTBA. TPUTOHOMETPHYECKHE
(GYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOpPHI M MX MPOEKIUU Ha OCU KOOPAMHAT, CI0KEHUE
BEKTOPOB.

buonorus: mexaHmdeckoe IBW)KEHHE B KHUBOW mnpupoe, Auddy3us, OCMOC, TEINIOOOMEH 3>XHUBBIX OPraHM3MOB, TEIJIOBOE 3arps3HEHHE
OKpY)KaloIllel cpelbl, YTHIM3alKs OMOOPraHUYECKOTO TOIUIMBA MJS BBIPAOOTKH «TEIJIOBOM» U AJIEKTPOIHEPTHU, MOBEPXHOCTHOE HATSHKCHHE U
KaNWUISPHBIE SIBJICHUS B IPUPOJE, DJIEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

XUMHS: JTMCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYN, MOJIb BEUIECTBA, MOJISIpHAs Macca, MOJy4yeHHWE HAHOMAaTepUalioB,
TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KMJIKOCTEH M Ta30B, )KUAKUE KPUCTAJUIbI, SJIEKTPUUYECKHUE CBOMCTBA METAJJIOB, 3JEKTPOJMTUUYECKAS] JTUCCOLMALINS,
rajabBaHUKa, 3JIEKTPOHHAS MUKPOCKOIIHSL.

I'eorpadusi: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonorusi: mpeoOpa3oBaHHe ABMKEHUH C HCHOJB30BAHMEM MEXAaHU3MOB, Y4E€T CYXOTO U JKHJIKOTO TpPEHHUS B TEXHUKE, CTaTUYECKUE
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KOHCTPYKUMU (KPOHIUTEWH, penieTyaTble KOHCTPYKIMH), UCIOIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHHMKE (TUPOCKOIN, BOAOMET U ApPYyTHeE),
JIBUTaTellb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, OBITOBOM XOJIOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYEeHUSI COBPEMEHHBIX MaTepPHAaIOB, B TOM
4lCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHUE AJIEKTPOIIPUOOPOB, ra30pa3psAHbIE JIAMIIbI, IOJIYIPOBO JHUKOBbIE
npUOOPHI, TATbBAHUKA.
Conep:xanue o0yuenus B 11 kiaacce.
Pazgen 4. Dnexrpoaunamuka.
Tema 4. MarautHoe noJe.
B3anMopeiicTBre NMOCTOSIHHBIX MarHUTOB M MPOBOJHUKOB € TOKOM. MarHutHoe noJie. Bekrop MarHuTHOW MHAYKUMU. [IpuHIMN cynepno3unuu
MAarHUTHBIX MoJiel. JIMHUY MarHUTHOW MHTYKIIHH.
MarauTtHoe 1noJjie NpoBOJHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA, KaTyIIKU U KPyroBoro Butka). OnsIT Opcrena.
Cuna Amniepa, e€ HanpaBJIeHUE U MOIYJb.
Cuna JlopeHua, e€ HanpaBiieHHE U MOAYIb. [|BrKeHHE 3apsyKEHHON YacTULBl B OAHOPOJHOM MarHuTHOM nosie. Pabora cuiel Jlopenna.
MaruutHoe noJe B BeuiecTBe. eppoMarHeTuky, napa- U AUaMarHeTUKH.
Texnuueckre yCTpPOHCTBA M TEXHOJOTMUECKHE TPOIECCHl: MPUMEHEHHE TIOCTOSHHBIX MAarHWTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTHUMETP,
ANIEKTPOABUraTeNb SIKkoOU, YCKOPUTEIU 3JIEMEHTapHBIX YaCTHII.
JeMoHCcTparmu.
KapTtuna nuHuit ”HAYKIIMM MarHUTHOTO IOJISI [TOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.
KapTuna muHUI MarHUTHOW MHAYKIUU NOJISA JUIMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKH C TOKOM.
B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.
Cuna Amrepa.
HetrictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.
HaGnronenue 1BuxkeHUs IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.
[TpuHIMI 1eHCTBUA IIEKTPOU3MEPUTENIBHOIO IPUOOPA MArHUTONIEKTPUUECKON CUCTEMBI.
VYueHnueckuil 3KcrepuMeHT, 1ab0paTOpHbIe pabOThI, IPAKTUKYM.
HccnenoBanne MarHUTHOTO MOJIS IOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (heppOMarHeTUKOB.
HccnenoBanue nefcTBUSA NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
N3mepenue cuiiel Ammepa.
W3ydeHne 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIBI TOKA.
Omnpenenenne MarHUTHON MHYKIIMM HA OCHOBE U3MEPEHUS CHIIbl AMIIepa.
Tema 5. DnekTpomMarHuTHas UHIYKIUS.
SIBneHue 21eKTpOMarHuTHOM MHAYKIMH. [IoTok BekTopa MarHuTHOW MHAYKIHK. DJ{C MHAYKIMHU. 3aKOH JIEKTpOMariuTHOM nHaAykuuu Papazes.
Buxpesoe anekrpuueckoe noiue. Toku Dyko.
O/1C nHAyKIMU B IPOBOJAHMKE, IBHKYIIEMCS] B OJHOPOJIHOM MarHUTHOM IIOJIE.
IIpasuiio Jlenna.
WNupyktuBHOCTE. KaTylika MHAYKTUBHOCTH B LIENN MTOCTOSIHHOTO TOKA. SIBneHne camonHaykiuu. 3C caMOMHIYKINH.
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DHeprust MAarHUTHOTO TIOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJI€.

TexHuueckre yCTpOMCTBA M TEXHOJOTMUYECKHE IMPOIECChl: MHIYKIIMOHHAS TE€Yb, COJICHOWJ, 3alllUTa OT 3JCKTPU3ALMH TEJ MPHU JBIKEHUU B
MAarHuTHOM TIOJIe 3eMJIIH.

JlemoHcTpanmu.

HaOmoienue SBICHUS 3JICKTPOMArHUTHOW MHTYKITHH.

Uccnenoanue 3apucumoct IC MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO TMOTOKA.

[IpaBuiio Jlenna.

[Tagenne MmaruuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHNE CAMOMHIYKIIUY.

Uccnenosanue 3aBucumoct I1C caMOMHIYKIIMHM OT CKOPOCTH U3MEHEHUSI CHIIBI TOKA B IIEMH.

YyeHn4yeckuit IKCIIepUMEHT, TabopaTOpHbIE PabOTHI, TPAKTUKYM.

HccnenoBanue sIBICHUS JIEKTPOMArHUTHOW WHITYKIIHH.

Onpenernenne HHAYKIIUA BUXPEBOTO MarHUTHOTO TIOJIS.

UccnenoBanue sSIBICHUS CAMOUHTYKITUH.

COopka MoAeNH IEKTPOMArHUTHOTO TeHEpaTopa.

Pasnen 5. Konebanusa v BOJIHEL.

Tema 1. Mexanuueckue kKoseGaHusl.

KoneobarensHast cucrema. CBOOOIHBIE KOJIEOAHNS.

Napmonnueckue kosiebanus. KuHemaTnueckoe M JMHAMUYECKOE OIMHUCAHUE. DHEPreTHUecKoe OIMUCaHUE (3aKOH COXPAHEHMsSI MEXaHWYeCKOM
sHepruu). BeiBoa TMHAMUYECKOTO ONMKUCAaHUs TAPMOHUYECKUX KOJIEOAHU U3 UX SHEPTreTUYECKOr0 U KHHEMATHUYECKOTO OMMCAHUS.

Ammunryaa u $asa konedanuid. CBsi3b aMILTUTY/bI KOJIeOaHUN UCXOAHOMN BEIMYUHBI C aMIUIUTYJaMU KOJIeOaHH €€ CKOPOCTH U YCKOPEHHS.

[lepuon u uactota kosneOanuil. Ilepmon MambiX CBOOOJHBIX KoJieOaHMN MaTeMaTH4ecKoro wmasitHuka. llepuoa cBOOOIHBIX KoJieOaHMIA
MPYKUHHOTO MasATHHKA.

[Tonsitue o 3aryxaromux kojeOaHusix. Beinyxaennsie xonebanus. Pezonanc. PesonancHast kpuBas. BriusHue 3atyxaHusi Ha BUJ PE30HAHCHOM
KpUBOM. ABTOKOJICOaHUSI.

Texnuueckue ycTpoHCTBa M TEXHOJIOTUYECKHE MPOIIECCHI: METPOHOM, Yachl, Kayelln, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JlemoHCTpanuu.

3anuch K01e0aTeNbHOTO JBUKCHHUSL.

Habmronenne He3aBUCHMOCTH MepHO/Ia MaJbIX KOJICOaHU Ipy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXammux KoieOaHU 1 3aBUCUMOCTH MepHOJia CBOOOIHBIX KOIeOaHUI OT CONPOTUBIICHHUSL.

HccnenoBanme konebaHuii rpy3a Ha MAacCHUBHOW MpYXHHE C I[eNbl0 (OPMUPOBAHHUS TMPEACTABIECHUH 00 HIeaTbHON MOJAENTH MPYKHHHOTO
MasiTHUKA.

3aK0H COXpaHEHHS PHEPTHUHU MPU KoJeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHUH.

Habmonenue pe3onanca.
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YdeHn4ecKuil 3KCIIepuMeHT, 1Tab0opaToOpHbIe pabOThI, MPAKTUKYM.

W3mepenune neproa cBOOOIHBIX KOJCOAHUH HUTSHOTO M MPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB IBM)KCHUS Tella B X0JIe KoJeOaHui Ha yIIpyroM IHOJBeECe.

W3ydeHue NBUKEHMSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue >HEPTUH B IPY>)KHHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IBI 3aTYXAIOMIMX KOJICOAHMIA.

HccnenoBanue BbIHYKIEHHBIX KOJIEOAHUH.

Tema 2. DnekTpoMarHuTHbIE KOJeOaHUS.

Konebatenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJEOAHHS B HIACAIBHOM KoJsieOaTeabHOM KOHType. @opmymna Tomcona. CBsizb
aMIUIUTY/IbI 3apsiia KOHAEHCAaTopa C aMIUIUTY0M CUJIbl TOKA B KOJIEOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B UACATLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarollue IeKTPOMarHuTHbIe KoseOaHusl. BeIHYKIEHHbIE JIEKTPOMAarHuTHbIE KOJIeOaHMsI.

[TepemenHbIit Tok. MOIITHOCTh MIEPEMEHHOTO TOKA. AMIUITUTYJHOE U JCHCTBYIOIIEE 3HAUYEHUE CHJIBI TOKAa W HAMPSOKEHUS TPU Pa3IMdHON (hopme
3aBUCHMOCTH IIEPEMEHHOIO TOKAa OT BPEMEHH.

CuHyconJaIbHBIA NEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTyllka WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOTO IIEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pe3oHaHC HanpsuKeHMI.

Wneanphbiil Tpancdopmatop. [Ipoussoactso, nepegada u norpedieHue
AIEKTPUYECKON SHEPIUU.
OKOJIOTUYECKHE PUCKU IIPU TPOU3BOJICTBE anekTpos’Heprun. Kynsrypa

VICIIOJIb30BAHUS MIEKTPOSHEPTUU B IOBCEIHEBHOM KU3HH.
TexHnyeckne yCTpoHCTBA M TEXHOJOTHYECKHUE ITPOLIECCHI: AIEKTPUYECKUI 3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUHU 3JIEKTpOoIIepeaay.
JleMoHCTparmu.
CB0060AHBIE IEKTPOMArHUTHbBIE KOJIeOaHMs.
3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJ€0aHUH OT MHYKTUBHOCTH ¥ EMKOCTH KOHTYpa.
OcuusuiorpaMMsl 31€KTPOMarHUTHBIX KOJIEOaHUH.
I'eneparop He3aTyXaroIMKX MEKTPOMArHUTHBIX KOJIeOaHUH.
Monenb 31eKTpOMarHUTHOTO TeHepaTopa.
BbIHyXIeHHbBIE CHHYCOMIAIbHbIE KOJIeOaHuU .
Pesucrop, karylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENH IEPEMEHHOTO TOKA.
Pe3oHaHc npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHJIEHCATOPA.
YcTpoiicTBO M MPUHIMII ACHCTBUS TpaHc(hopMaTopa.
Mogenb TUHNAN JIEKTPOIIepESadH.
YdeHnuecKuil 3KCIIepUMEHT, Ja00opaTOpHbIE pabOThI, MPAKTUKYM.
N3yuenue tpanchopmaropa.
HccenenoBanue nepeMeHHOro TOKa 4epes3 MOoCIeA0BATEIBHO COCIUHEHHBIE KOHIEHCATOP, KATYIIKY U PE3UCTOP.
Habnronenue 371eKTpOMarHUTHOTO Pe30HaHca.
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HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH NEPEMEHHOTO TOKA.
Tema 3. MexaHuueckre U 3J1€KTPOMAarHUTHbIE BOJIHBI.
MexaHnudeckue BOJIHBI, YCIIOBHS UX pacnpocTpaHeHus. llonepeunsie 1 nmpoaosbHble
BOJIHBL [lepnos, CKopocTh paciipocTpaHeHus U JUTMHA BOJHBI. CBOHCTBA MEXaHUYECKUX BOJIH: OTPAXKECHHE, IPEIIOMIICHIE, HHTEPPEPEHIINS U T PpaKITusl.
3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
[IIlymoBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIBI.
DNEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3IY4YE€HHUS AIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB —» —» B AJIEKTPOMArHUTHOM BOJIHE.
E, B,v
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, IPEIIOMIICHHE, TIOJISpU3alvsl, UHTepPepeHus U TudpaKius.
[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpuMeHeHNe 3IeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIHAIIBEI pauOCBA3U U TeJIEBUACHUS. Paaronokanusi.
DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOLIEN CpeIbl.
TexHuueckue ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI, pajap, paluonpuéMHUK, TEIEBU30p, aHTECHHA, TeIe(OH,
CBY-mieus, ynpTpa3ByKoBasi AMAarHOCTUKA B TEXHUKE U MEIHLIMHE.
JeMoHCTparmu.
O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.
Konebuomeecs Te0 Kak HCTOYHUK 3BYKA.
3aBHCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHH.
HaGnronenue otpaxeHus U NPEOMIICHUS MEXaHUUECKUX BOJIH.
Ha6nronenue nnrepdepeHuy u AuGpaKiini MEXaHUIECKUX BOJTH.
AKYCTUYECKHI PE30HaHC.
CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.
HaGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILIMUTYIOM U 4aCTOTON KOJIeOaHUH.
HccnenoBanue cBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IIPEJOMIICHUE, TOJIApU3aLus, 1u(pakuus, HHTepPepeHLIus.
OOHapyxeHne HH(PAKPACHOTO U YIbTPa(UOIETOBOTO U3ITyUEHUH.
YueHnuecKuil 3KCIepuMeHT, 1abopaToOpHble pabOThl, IPAKTUKYM.
N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.
N3ydeHne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onrtuka.
IIpssMOIMHENHOE paCcIIPOCTPAHEHHUE CBETA B OTHOPOAHOM cpefe. JIyd cBera. ToYeuHbIN HCTOUYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHus ceera. [locrpoenune n3odpaxenuil B miaockom 3epkane. Cheprudeckue 3epkana.
[Ipenomnenue cBera. 3aKOHBI IMpENOMJICHHUS CBeTa. AOCOJIOTHBIA TMOKazaTesb mpenomiieHus. OTHOCHUTENbHBIA IMOKa3aTelb MPEeTOMIICHHUS.
ITocTOSHCTBO 4aCTOTHI CBETA M COOTHOLLIEHUE JUIMH BOJIH IIPU NIEPEX0AE MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHMILY pa3zielia IBYX ONTUYECKUX CPELl.
Xon nyueit B npusme. ucnepcus ceera. CioxxHelil coctaB Oenoro ceera. L{Ber.
ITonHoe BHyTpeHHEE OTpaxkeHue. [IpenenbHbIi yroil OJIHOrO BHYTPEHHETO OTPAKEHHUS.
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Cobwuparomue U paccenBaronue JUH3bL. ToHKas juH3a. DOKYCHOE PAcCTOSHUE M ONTHUYECKAs CHJIa TOHKOW JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO
paccTOSIHUS TOHKOU c(heprdecKoi JIMH3BI OT €€ TeOMETPUN U OTHOCUTEIIEHOTO TIOKA3aTelIs PEIOMIICHUSI.

@opMyJia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xo Jiyda, MpOIIeANIEro JUH3Y M0 MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM onTtrdeckoi ocu. [locTtpoenne n300pa’keHnii TOUKU U OTpE3Ka MpsiMOi B
COOMPAOIINX ¥ PACCCHBAIOMINX JIMH3aX M UX CHCTEMaX.

OnTuueckue npubdopsl. Pazpemaronas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBas onrtuka. HWaTepdepenunst cBera. KorepeHTHbIe HWCTOYHHMKH. YCJIOBHS HAOMIONEHWS MAaKCUMYMOB U MHHHUMYMOB B
UHTEeP(HEPEHITMOHHOM KapTHHE OT JABYX KOTE€PEHTHBIX HCTOUYHUKOB. [IpuMepsI Kimaccnueckux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpakimonHas pemérka. YCIoBUE HAONIOACHUS TJIABHBIX MAaKCMMYMOB MpHU TaJCHHUH MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne YCTpOWCTBA M TEXHOJOTUYECKHE TMPOIECCHl: OYKH, JyIa, MEpHcKom, (oToamnmapar, MHUKPOCKOI, MPOCKIIMOHHBIN arapar,
MPOCBETJICHUE ONTHUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

JeMoHCTparmu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesioMieHus CBETa.

HaGnrogenue momHOro BHYTPEHHETO OTpaykeHus. MoJellb CBETOBO/1A.

HccnenoBanue xo1a CBETOBBIX MTyYKOB Yepe3 IIOCKONAPAIUIETbHYIO IUIACTUHY U NIPU3MY.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Moenu MUKpPOCKOIIA, TeJIECKOTa.

Ha6nronenue nnrepdepeHiinm ceera.

Habmronenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpakiuu cBeta.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiunoHHOrO criekTpa.

Habmronenue nucniepcun cBera.

Habmronenue nonsipuszaiu cBera.

[IpumeHeHue MoNPOUIOB AJs U3yUCHHS] MEXaHMUECKHUX HAMPsKEHUN. YUEeHUUYECKHUM SKCIIEPUMEHT, J1abopaTopHbie pabOThl, MPAKTUKYM.

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue 3aBucuMocTd (POKYCHOTO PAcCTOSTHHS OT BelecTBa (Ha MpUMepe KUIKUX JTHH3).

N3mepenune GOKyCHOTO pacCTOSIHHS PACCEUBAIOIINX JIMH3.

[Tomyuenue n300pakeHHs B CUCTEME U3 TUIOCKOTO 3epKajia M JINH3bI.

[Tonyuenue n300pakeHus B CUCTEME U3 ABYX JIMH3.

KoncTpynpoBaHue TeecKONnUUeCKUX CUCTEM.

Hab6monenue nudpakuuu, nuaTepPepeHITNN U MOJISPU3AIUU CBETA.
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N3ydeHne moysipu3anyuy CBeTa, OTPaXEHHOTO OT MOBEPXHOCTU AMAICKTpUKa. M3ydeHne nHTepPepeHITNN JIa3epHOTO U3ITyYSHHS Ha IBYX HICIISX.
Habmonenue nucnepcum.
Habmonenue u riccnenoBanre AUQPPaKIHOHHOTO CIIEKTpA.
N3mepenne miHbI CBETOBOW BOJIHBI.
[Toyuenue criekTpa U3ITydeHHUS CBETOIMO 1A TIPH TOMOIITH TU(PAKITUOHHON PEIIETKH.
Pa3nen 6. OcHOBBI crieMaIbHOW TEOPUU OTHOCUTEIBHOCTH.
I'paHn1IBI TPUMEHMMOCTH KJIACCUYECKON MeXaHMKHU. [loCTynaTel crienMalbHOW TEOPUH OTHOCUTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM MHTEepBal. [IpeoOpazoanus Jlopenia. YcnoBue npuauHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe IJICHUE
BPEMEHH U COKpaIeHUE JJINHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacCChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUS MTOKOS.
TexHuueckune ycTpoicTBa U TEXHOJOTUUECKHUE MPOIECCHI: CITYTHUKOBBIE MPUEMHUKH, YCKOPUTENH 3apsKCHHBIX YaCTHII.
Y4eHn4yeckuil IKCIIEpUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.
Ompenenenre UMITYIIbCa M DHEPTUHU PEIATHBUCTCKUX YacTHIl (1Mo (oTorpadusM TPEKOB 3apsKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).
Pazgen 7. KBanToBas ¢usuka.
Tewma 1. KopryckyIspHO-BOTHOBOM JTyanu3M.
PaBHOBecHOE TeruIOBOE M3MydeHre (M3ITydeHne abCoMIOTHO Y€pHOTO Tena). 3akoH cMmemenust Buna. ['unoresa [lnanka o kBaHTax.
®DoTOHBI. DHEPTHS U UMITYITHC GOTOHA.
dotordpdext. OnbiTel A.I'. Ctonerosa. 3akousl PpoTodrddekra. YpaBHenune DiHmTeitHa 151 hoTodrddekra. «KpacHas rpanumay Gorodddekra.
JlaBnenue cBeTa (B YaCTHOCTH, NIaBJICHHE CBETa Ha a0COJIIOTHO IOTJIOMIAIONIYI0 W a0COIOTHO OTpaxkarollyro moBepxHocTh). Ombiter [1.H.
JleOGenena.
BosnoBeie cBoiictBa wactunl. Bomuwer ge bpoinsa. [nmwHa BomHBI e bpoitnsg u pa3Mepsl 001acTH JIOKAJIM3AIlMW JBIDKYIIEHCS YaCTHUIIBL.
KopnyckynspHo-BoaHOBOU Ayanu3Mm. J{udpakius 3JeKTpOHOB Ha KpUCTaIaX.
Crnennduka usmepenuii B Mukpomupe. CooTHOIIEHHS HeonpeaeneHHocTen [ eiizenbepra.
Texuuueckue ycTpoHCTBA U TEXHOJOTUYECKHE MPOIIECCHI: CIIEKTPOMETP, HOTOAIEMEHT, POTOAATYNK, TYHHEIbHBIN MUKPOCKOTI, COJTHEUHAs
Oarapesi, cBeToqu0/1. JleMoHcTparyu.
®oT103PPeKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS MOTYIIPOBOJHUKOB OT OCBEIIEHHOCTU. CBETOAMO.
Conneunas 6arapes.
Y4eHUYeCKui IKCIIEPUMEHT, JJa0opaTOpHbIe PabOTHI, MPAKTUKYM.
HccnenoBanue otopesucropa.
N3mepenue nocrosiHHo# [1nanka Ha ocHoBe uccnenoBanus Gotorddexra. HMccnenopanre 3aBUCKMOCTH CHITBI TOKA Y€PE3 CBETOIUO/ OT
HaMPsKSHUS.
Tewma 2. ®usnka aToma.
OnBITHI O UCCIEAOBAHUIO CTPOEHUs aToMa. [Tmanerapuas moaens atoma Pesepdopaa.
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[Toctynatet bopa. Uznydenue u normiomenue GoTOHOB MpH MEPEX0e aTOMa ¢ OJJTHOTO YPOBHS SHEPTUU HA APYTOU.
Bunel criektpoB. CieKTp ypoBHEN 3HEPTMM aTOMa BOAOPO J1a.
CrioHTaHHOE U BBIHYXJACHHOE H3TydeHue ceera. Jlazep.
TexHuueckue ycTpoHCTBa U TEXHOJOTMUYECKHE MTPOLIECCHI: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKO), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
JlemoHCcTpanyu.
Mogens omnbita Pezepdopra.
Habnronenue muHeHYaThIX CIIEKTPOB.
YCTpOoUCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIIMX YaCTHULL.
Onpenenenre AJIMHBI BOJIHBI JIA3€PHOTO U3TY4EHUS.
Y4eHnuyecKui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.
HaGnronenue nuHeiyaToro crexrpa.
HccnenoBanue crnekTpa pa3pexeHHOro aTOMapHOro BOJAOPO/Ia U U3MepeHue NocTostHHOM Pundepra.
Tema 3. @u3nka aTOMHOTO SApa U HIEMEHTAPHBIX YaCTHLL.
Hyxnonnas mozaens sipa ['eiizenOepra-MBanenko. 3apsia sapa. MaccoBoe uucio sapa. M3oTormsl.
PagnoaxtuBHOCTE. Anb(a-pacnaz. DNeKTPOHHBINA U O3UTPOHHBIN OeTa-pacnaj. I' amma-u3iydeHue.

3aKOH paJMOaKTUBHOIO pacrnajga. PagnoakTuBHbIe M30TONBI B Tpupoe. CBONCTBA MOHU3HMPYIOIIETO U3JIydeHUs. BinsHue paqnoakTHBHOCTH Ha
JKUBBIE Opranu3Mbl. EcTtecTBeHHBIN (oH m3nmydeHus. JlosumeTpus.

DHeprus CBSI31 HYKJIOHOB B siype. SnepHbie cuibl. JledekT Macchl sapa.

SAnepubie peaknuu. [enenue u cuntes saep. AnepHsie peaktopsl. [IpodieMbl ynpaBisieMoro TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTICKTHI
Pa3BUTHUS AICPHON SHEPTETUKH.

MCTOI[BI pErucTpanu U UCCICA0OBAHNA DJICMCHTAPHBIX YaCTHUII.

(DYHI[aMeHTaJ'IBHI)Ie BSaHMOHefICTBI/IH. BapI/IOHBI, MC30HBI M JICIITOHBI. HpC,I[CTaBJ'IeHI/IC (6] CTaH,HapTHOﬁ MOJCIIH. KBapK'FJ'IIOOHHaH MOICIb
aJI[POHOB.

®usuka 3a npeaenamu CtanaaptHoi mojenu. TémMHas Matepus U TEMHAs SHEPIHsL.
EaunctBo pusznueckoil KapTUHBI MUpA.

TexHuuecKre YCTPOICTBA U TEXHOJOTHYECKUE MPOIIECCHI: JIO3UMETpP, KaMepa BuiibcoHa, siiepHBIN peakTop, TEPMOSICPHBIA PEaKTOp, aTOMHAs
O0oM0a, MarHUTHO-PE30HAHCHAsI TOMOTpadws.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOTHI, MPAKTUKYM.
HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM (oTorpadusim).
HccnenoBanue painoakTUBHOTO (pOHA € MCIIOJIb30BAaHUEM JI03UMETPA.
N3ydenue nmormnoieHus: 6eTa-4acTUll ATFOMUHHEM.

Pa3znen 8. DnemMeHThl aCTPOHOMUU U aCTPO (PUZHKH.

OTalbl Pa3BUTHA AaCTPOHOMUMU. HpI/IKJ'Ia)IHOG 1 MHUPOBO33PCHYCCKOC 3HAYCHUC aCTPOHOMMUU. HpI/IMeHI/IMOCTL 3aKOHOB (bPI3PIKPI JJIA O0OBSICHEHUS
IprUpOaAbl KOCMHUYCCKUX 00BCKTOB.

MeTtoapl ACTPOHOMHUYCCKUX HCCIIeIOBaHUIA. COBpeMeHHLIC ONTHUYCCKUC TCIICCKOIIbI, paIUOTCIICCKOIIbI, BHeaTMOC(bepHaH ACTPOHOMUHI.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,Z[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.
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ConneuHas cucrema.

Connue. Conneunast aktTuBHOCTh. Mictounuk 3ueprun CosHIla U 3BE371.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CIEKTPaJIbHBIM KJIaCC - CBETUMOCTbY. 3BE3/IbI IIABHOW MOCJIEA0BATEIbHOCTH. 3aBUCUMOCTh
«Macca - CBETUMOCTb» /sl 3BE3] IJIAaBHOM IociefoBaTeabHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpEeMEHHBIE NPEJCTABICHUS O MPOUCXOXKIACHUU U
sBosroniu CosHIa U 3BE€37. DTallbl )KU3HU 3BE3.

Mneunslii [TyTts - Hama "anakruka. [lonoxenue u neuxenue Connua B ['anakrtuxe. Tumbl razaktuk. Paguoranaktuku 1 kBasapbl. UEpHbIE IbIPBI
B sJIpax rajakTHK.

Bcenennas. Pacuimpenne Beenennoil. 3akon Xa66ma. Pa30Oeranue ranaktuk. Teopus bonbioro B3pbiBa. PennkroBoe n3mydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUMU.

Yyennueckue HaOIOICHUS.

Habmronenust 3BE3AHOrO0 HebGa HEBOOPYXKEHHBIM IJIa30M C HCHOJIb30BAHHMEM KOMIBIOTEPHBIX MPUIOKEHUH JUIsl ONMpPENEeNeHUs TOJI0KEHUS
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO J1IaTy: OCHOBHBIE c03Be3/11s CeBepHOTro MOMyIIapus U sIpKHe 3BE3bI.

Habmonenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEHN U 3BE3/THBIX CKOTUICHUM.

Pu3NYEeCKU NIPAKTUKYM.

CriocoObl u3MepeHus: (PU3NYECKUX BEJIWYUH C KCIOJIb30BAHHMEM aHAJIOrOBBIX M LU(POBBIX H3MEPUTENbHBIX MPHOOPOB U KOMIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEpEeHUH pu3nyeckux BeauurH. OLeHKa IpaHul] MOrpeuIHoCTeH.

IIpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUM 3aBUCUMOCTEH (PM3NUECKUX BEJIMYMH, TPOBEPKA MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP U3 padoT,
OMMCAHHBIX B TEMAaTUUECKUX Pa3/ieNax «YUeHUUECKUH SKCIIEPUMEHT, 1a00paTOpHble pabOThl, IPAKTUKYM»).

O6o0maroiee MOBTOPEHHE.

OO0o01menne u cucTeMaTH3aNnus coJiep KaHus pa3aenoB Kypca «MexaHuka», «MomnekynsipHas Gpu3nka U TePMOANHAMHUKAY, « DIIEKTPOIUHAMUKAY,
«Konebanus u BoiHbI», «OCHOBBI CIIEIUATIBHON TEOPUN OTHOCUTEIBHOCTHY, «KBaHTOBasK QHU3MKa», «JIEMEHTHI ACTPOHOMUU U aCTPOPHU3UKI.

Ponp ¢m3uKy M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAIbHONW M STHUYECKOH cdepax AesTeTbHOCTH YeNIOBEKa, POJIb U MECTO
(GU3MKH M aCTPOHOMHUH B COBPEMEHHOI HaydyHOW KapTHHE MHUpA, 3HAUYCHHE ONHCATEIbHOW, CHCTEMAaTU3UPYIOIeH, OOBSICHUTEIBHON M MPOTHOCTUYECKON
byHxumii Gpusndeckoil Teopu, posib GuznUecKol Teopuu B GOPMHUPOBAHUHU MPECTABICHUN O GU3UYECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTHHEI
MHpa B 00IIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTaBICHUN O IPUPO/IE.

N3ydyenue xypca ¢u3MKH yriryOnéHHOro ypoBHS B 11 Kiiacce OCYIIECTBISIETCS C YUETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3CH ¢ KypcaMu
MaTeMaTHuK{, OMOJIOTUH, XUMHH, Te0rpapuu U TEXHOJIOTHH.

MexnpenMeTHbIe TIOHSTHS, CBA3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO TO3HAHMWS: SIBJICHWE, HAYYHBIA (DaKT, TUNIOTe3a, (PU3MUECKash BEINYMHA,
3aKOH, TEOpHs, HAOIIOACHHE, YKCIIEPUMEHT, MOIEIMPOBAHHE, MOJEIb, W3MEPEHHE, MOTPEUIHOCTH M3MEPEHUH, M3MEPUTENbHbIE MPUOOPHI, HU(POBas
nabopaTopHs.

MaremaTuka: Pemenune cuctembl ypaBHeHHH. TpuroHomerpuueckue (YHKLIHMU: CHHYC, KOCHHYC, TaHTEHC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU Ha OCH KOOPJHMHAT, CJIOKEHHE BEeKTOpoB. [Ipon3BoaHbIe aneMeHTapHbIX QyHKIMMA. [Ipu3Haku
110/100Us TPEYTOJIbHUKOB, ONPEIeTICHHUE TUIOIAAN TUNIOCKUX GUTyp U 00BbEMa Tell.

buosnorusi: anekTpuyeckue sIBICHUS B AKUBOW MpHUpoJie, KojebaTeabHbIe IBIKEHUS B KUBOW MPUPOJIE, SKOJIOTUYECKHE PUCKU IPU NMPOU3BOJCTBE
AJIEKTPOIHEPT UM, DIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYXKarolled cpeibl, YIbTPa3BYKOBas JWArHOCTUKA B MEAMILIMHE, ONTHYECKHE SBJICHHUS B JKUBOM
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IIPUPOJE.
XuMUs: CTPOCHHE aTOMOB W MOJIEKYJ, KPHCTaJUIM4YecKas CTPYKTypa TBEPABIX Tel, MEXaHU3Mbl OOpa30BaHMs KPHUCTAIMUECKOW PpeIETKH,
CIEKTpaJIbHBIN aHAJIN3.
I'eorpadusi: MarHUTHBIE TTOJTFOCA 3EMJIH, 3AJIEKH MATHUTHBIX Py, (OTOCHEMKA 3eMHOI MOBEPXHOCTH, ceiicMorpad.
Texnonorus: IIPUMEHEHHE MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
AJIEKTpOABUraTeNb SIKoOH, reHepaTop MepeMEeHHOr0 TOKa, UHIAYKIIMOHHAS I€4b, JIMHUU 3JIEKTpoIepeaay, IeKTPOABUraTelb, pajgap, paauonpuéMHUK,
TEeJIEBU30D, aHTeHHA, TenedoH, CBYU-nieus, ynbTpa3ByKkoBasi AUarHOCTHKA B TEXHUKE, IPOCKIIMOHHBIN almapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes,
CIYTHMKOBBIE IPUEMHUKH, SACPHAS SJHEPTETUKA U DKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.

TemaTn4veckoe IJIAHUPOBAHHUE

Ne HaumeHoBaHue pa3ieioB M TeM NPOrpaMMbI KosndectBo | DnexTpoHHbie (undpoBbie) 00pa3oBaTesIbHbIC Pecypchl
n/n 4acoB

Paznea 1. HammenoBanme.

1.1. HanmMmenoBaHue TEMEL.
1.8. HanmeHoBaHue TEMEI.
Hroro mo pazgeny Kon-Bo

Pasznen 2. HammeHnoBanue.

2.1. HaunmMmeHoBaHue TEMEIL.

2.10. | HauMeHOBaHHE TEMBEL.

Hroro no pazgeny Kon-Bo

Pa3nen 5. IloBTopeHue u 00001IeHHeE.

5.1. HaumeHnoBaHue TEMBL.

Hroro no pazgeny: Kon-Bo
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OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

Koma-Bo

IIpunosxkenus k padoyeii mporpamme
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