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HosicHUuTEJbHASA 3aNIMCKA

[Iporpamma no ¢u3KKe Ha ypOBHE CpPeTHETO 00IIer0 0Opa30BaHUs COCTABIICHA HA OCHOBE:
®enepanbHbM 3aK0HOM OT 29.12.2012 1. Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoii deneparumy;
@denepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEAHEro oO0IIero oO0pa3oBaHMUA,
YTBEPKACHHBIM NprKkazoM MuHoOpHayku oT 17.05.2012 Ne 413 (c u3MEHEHUSIMU U JJOTIOIHEHUSIMU );
®denepanbHON  00pa30BaTENBHON TPOTPAMMBI  CpelHEro oO0Iero oOpa3oBaHUs, YTBEPKICHHOMN
npukazoM MunnpocemnieHust Poccun ot 18.05.2023 Ne371 (c u3MeHEHUSIMH U JTOTIOJTHEHUSMH )
®denepalibHON paboueii mporpamMmbl CpeHero obmero oopazoBanus npeamera «Pusnkay as 10 —
11 xkmaccoB (yriayOJaeHHBIH YPOBEHB);
OcHoBHO 00pa3zoBaTenabHON MporpamMmbl cpegHero obmero obpazoBanus MBOY «llymHoBckas
COLI»

YMK B. A. KacbsaHoBa
OCHOBHBIMU HeJSIMU U3YUEHUSI (PU3UKHU SBIISIOTCS:
(hopMHpOBaHHE UHTEpECa M CTPEeMJICHHs 00ydYaloluXcsi K HAy9YHOMY M3yUEHUIO MPUPObI, PA3BUTHE
UX UHTEJJIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEJCTaBICHUM O HAyYHOM MeETOJie MO3HaHWS U (POpMHpOBaAHHE MCCIIEI0BATEIHCKOTO
OTHOILEHHUS K OKPYAIOUINM SIBJICHUSIM;
(bopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTaTa MU3yueHHs OCHOB CTPOCHHSI MaTepuH U
(yHIaMeHTalIbHBIX 3aKOHOB (DM3UKH;
(dbopmHupoBaHHE YMEHHH OOBSICHATH SBJICHUS C HCHOJIB30BAHMEM (PU3MUECKUX 3HAHUHM W HAyUHBIX
JI0Ka3aTeNbCTB;
(hopMupOBaHUE MPEACTABICHHUMN O POIN GUMKH IS Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHI;
pa3BUTHE TMpENCTaBICHUM O BO3MOXHBIX cepax Oynymed mnpodeccrnoHalbHON NeATeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOJATOTOBKA K JAaJbHEUIIEMY 00yUYEHHUIO B 3TOM HAIpPaBJICHUU.
Joctumxenue 3THX 1enell obecrieyMBaeTcsl pelIeHHeM CIEAYIOIUX 3aJad B Ipolecce HU3y4YeHUs

Kypca (U3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHMs:

npuoOpeTeHre CHUCTEeMBl 3HAaHUK 00 O0mHUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsl MEXaHHUKY, MOJICKYISIPHYIO (PU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3HUKY M DJIEMEHTHI
acTpopU3UKH;

(hopMHpOBaHHE YMEHUH MPUMEHSTh TEOPETUUECKHE 3HAHUS ISl OObSICHEHUSI (PU3NYECKUX SIBICHUN
B IIPUPO/JIE U JJIs IPUHATHUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PELIECHUS PA3JIMYHBIX 337ady C SIBHO 3a/JaHHON (QU3MYECKOW MOJENbIO, 3ajad,
MOJIpa3yMeBAIONINX CaMOCTOSITENIbHOE CcOo37aHue (U3NYECKOM MOJeNH, aJleKBaTHOM YCIOBUSM
3aJ1a4yM, B TOM YHUCJIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

MOHMMaHWe (U3MUECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKHMX YCTPOWCTB U
TEXHOJIOIMUYECKUX TPOLIECCOB, MX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBNIQJICHUE  METOJaMH  CAaMOCTOSITENBHOTO  IUIAHWPOBAHUS WM TPOBENEHHUS  (PU3HYECKHUX
JKCIIEPUMEHTOB, aHallu3a W HUHTEpHIpeTanuu HHPOpMalMH, OMNpeesieHUus JOCTOBEPHOCTH
HOJIyYE€HHOTO PE3yJIbTaTa;

CO3/IaHWE  YCJIOBUM Uil  Pa3BUTHS YMEHMH  MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
NESTENIBHOCTH;

pa3BuTHE HHTEpeca K cepaM MpodecCHOHATBHON NesITeTbHOCTH, CBI3aHHON C (PU3UKOM.

MecTo y4eOHOro npeaMera B yueOHOM IJIAHEe HIKOJIbI

O61mee uncno 9acoB it u3ydeHus Gpusuku (yriryoneHHbI ypoBeHb) — 340 gacos: B 10 kmacce — 170

yacoB (5 yacoB B HeAenm), B 11 kimacce — 170 gacos (5 4acoB B HEZEIIO).



I. Conep:xanue yueOHOro npeamera
10 knacc

Paznen 1. Hayunblii MeTO NO3HAHUS MPUPOIBI

Owusnka — pyHIaMEHTalIbHAs HayKa O mpupojae. HaydHblii MeTo/1 TO3HAHUS U METOBI HCCIIeIOBAHNUS
buznyecKux SBICHUM.

DKCIIepUMEHT U TEOpHs B TIPOIIecCce MO3HAHMS MPUpobl. HabmoieHre u SKCepruMeHT B (pu3HKe.

CrniocoOb1 u3MepeHust (U3NUECKUX BETUYMH (aHAJOTOBBIE U IU(PPOBbIE U3MEPHUTENbHBIE MPUOOPHI,
KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit Gpu3NIeCKuX BETUIHUH (aOCONMIOTHASI U OTHOCUTEIIbHAS ).

MopenupoBanue (GpU3MUECKUX SBICHUHA W MPOIECCOB (MaTepualibHAs TOYKa, aOCOJIOTHO TBEpIOE
TeJNO, UeanbHast )KUIKOCTb, UACANBHBIN ra3, TOYeuHbli 3apsan). [ unoreza. dusndeckuii 3aKoH, TPAHUIIBI €TI0
IPUMEHUMOCTH. PU3ndecKas TeOpHsl.

Ponb u Mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHOI HAyYyHOW KapTHHBI MUpPa, B MPaKTUYECKOU
NEITEILHOCTH JII0JICH.

Pa3pnen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe nBmkeHrne. OTHOCUTETFHOCTh MEXaHUUYECKOTO ABIKeHus. Cuctema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4n MEXaHUKH.

Panuyc-BekTOp MaTepHanbHOM TOUKH, €ro MPOEKIIUK Ha OCH CUCTEMBI KoOpAuHaT. TpaekTopusi.

[lepemenienue, cKkOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHalbHOU
TOUYKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopAuHAT. CloKeHHe MepeMelIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U MyTU MaTepUaIbHON TOYKU OT BPEMEHH U UX TpaduKu.

CBobosHOE mageHne. Y CKopeHne cBOOOIHOTO MaieHus. [IBimkenue Tena, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY. 3aBUCHMOCTh KOOPJIUHAT, CKOPOCTH U YCKOPEHHS MAaTepHalIbHOM TOYKH OT BPEMEHU H HUX
rpaduKy.

KpuBonuneiinoe nmwxenue. [[BnxeHre MaTepraabHOM TOUKH 11O OKPYKHOCTH. YTJIOBas U JIMHEWHas
ckopoctb. Ilepmon wum wuyacrtora oOpamenus. llenTpocTpemutensHoe (HOpPMAalbHOE), KacaTelbHOe
(TaHTeHIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHuyeckue ycTpoiicTBa M TEXHOJOIMUECKHE MPOIECCH: CIHUIOMETP, ABM)KEHHE CHApSOB,
LEMHbIE, IecTepEHYaThIe U peMEHHBIE TIepelaur, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu

Monenb cucteMbl 0TCUéTa, MIUTFOCTPAIUs KUHEMAaTHYECKIX XapaKTePUCTUK JIBUKEHUSI.

Crioco0bl nccie10BaHus IBUKEHUH.

Nnmroctpanys npeaensHOro nepexoia U i3MepeHrue MTHOBEHHON CKOPOCTH.

[Ipeobpa3zoBanue NBMKEHUI C UCTIOIB30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGumroienue nBrxeHus Tena, OpoLIEHHOTo MO/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienne ckopoCcTH MpH IBMXKEHUH 110 OKPYKHOCTH.

[Ipeobpa3zoBanue yrioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHe myTell, TpaeKTOPUI, CKOPOCTEN ABIKEHHUS OJHOTO M TOTO K€ Tella B Pa3HBIX CHCTEMax
OTCYETa.

Tema 2. Jlunamuka

[Iepsoiit 3akoH HeroTtoHa. MHepuumansHele cucteMsl orcuéta. [IpuHnmn otHOocuTenbHOCTH [anues.
Hewunepuuanbabie cucteMbl 0TCUYETa (OMpeAeieHUE, IPUMEPHI).

Macca tena. Cuina. [IpuHnun cynepno3umuuu cui.

Bropoii 3akon HeroToHa 111 MaTepuaabHOM TOUKH.

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIIEHTHOCTh IPAaBUTAIIMOHHON M MHEPTHON MacCHhl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOIO MAaJ€HUsl OT BBICOTHI HaJ IOBEPXHOCTHIO
IUTAHETHl U OT reorpaduyeckoil mupoThl. JBkeHne HEOECHBIX TN M WX CIyTHHKOB. 3akoHbl Keruiepa.
[IepBast kocmMu4eckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIerocsi ¢ yCKOpeHHEM.



Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuia TpeHus nokos. Kosdduument
TpeHusi. Cuna CONMpOTUBIICHUS TIPU JBMXKEHUU Teja B JKHIKOCTH WJIM rase, €€ 3aBUCHMOCTh OT CKOPOCTH
OTHOCHUTEJILHOTO JABUKECHUS.

Hasnenue. 'uapocraruueckoe gasienue. Cuna Apxumena.

TexHHUUecKue yCTpOKWCTBAa U TEXHOJIOTMUECKHE MPOLIECCHI: MOJIIUITHUKH, IBHY)KEHHE UCKYCCTBEHHBIX
CITyTHUKOB.

Jemoncmpayuu

HaOmronenue aBuxkeHus TeA B MHEPIHAIBHBIX M HEMHEPIUABHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBEHOCTH.

Kayenne nByx HMIMHAPOB WIM LIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEMHEPUUAIbHOM CUCTEMBI OTCUETA.

CpaBHeHHE pPaBHOACHCTBYIOIIEH MPUIOKEHHBIX K TEIIy CHJI C IIPOU3BEJCHUEM MAacChl Tejia Ha €ro
YCKOPEHHUE B UHEPIIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO Cui1, BOBHHKAKOIIUX B PE3YJIbTATE B3AUMOACHCTBUS TEN.

N3mepenune macc o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena mpu ycKOpeHHOM NOABEME U MTAaJICHUU.

[leHTpOoOEKHBIC MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHHUS.

Tema 3. CtaTtuka TBEpIOro TeJia

AbcomotHo TBEpHoe Teno. [locTymarensHoe M BpallaTesNbHOE JBUKEHHE TBEPAOTO Tena. MOMeHT
CHJIBI OTHOCUTENILHO OCHU BpaiieHus. [lneuo cunbl. CoxeHue cujl, MPHIOKEHHBIX K TBEpAOMY Teny. LleHTp
TSYKECTH Tea.

VYcoBus paBHOBECHS TBEPIOTO TEIIA.

YcToliuuBoe, HeycTOuMBOE, Oe3pa3MuyHOe paBHOBECHE.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: KPOHIUTEWH, CTPOUTENbHBIA KpaH,
peméTyaTbie KOHCTPYKIIUH.

Jlemoncmpayuu

VYcnoBust paBHOBeECHS.

Bunael paBHOBECHS.

Tema 4. 3aK0oHBI COXPAHEHUS B MEXaHUKeE

NmnynsCc MarepuaibHOM TOYKHM, CHCTEMBbI MaTepualbHbIX TOueK. LleHTp macc cucremsl
MaTepHalbHBIX TOUEK. Teopema O JBUKEHUHU LIEHTpa Macc.

NmnynbC cuibl 1 I3BMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUs! UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT umnysibca MaTepualbHOW TOUkH. [IpencTtaBieHue O COXpaHEHMHM MOMEHTA UMITYJIbCAa B
HEHTPAIBHBIX TMOJISX.

PaGora cunbl Ha MajoM U Ha KOHEYHOM TepemeneHun. ['padpuueckoe npeacrapneHue paboThl CUTIBL.

MOUHOCTH CHJIBL.

Kunetnueckass sHeprust marepuanbHON Touku. Teopema 00 M3MEHEHMHM KHHETHYECKOW 3HEpruu
MaTEepUAIBHON TOUKHU.

[loTrenunaneHple W HenmoTeHUMaNbHbIE cwibl. [loTeHunanvHas »Heprus. lloTeHuunanbHas sHEprus
ynpyro jaeGopMupoBaHHOW TPYXUHBL [loTeHIMANbHAST SHEPTUs TelNa B OJHOPOIHOM TPAaBHTAIMOHHOM
nosie. [loTeHnmanbpHast SHEprus Tela B TPaBUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTPH U BHE IIapa).
Bropas kocMuueckas CKOpoCTb. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3b pabOTHI HETIOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW YHEPTHH CUCTEMBI Tell. 3aKOH
COXPAHEHUS MEXaHUYECKON SHEPTUH.

VYrpyrue n Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHysuH U1 UACATbHOM KUIKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOMN
SHEPTUH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKUE TPOLIECCHI: JIBMKEHHUE PAKET, BOJAOMET, KOMED,
NPYKUHHBIN MHCTOJET, TUPOCKOI, GUTYPHOE KaTaHUE Ha KOHBKAX.

Jlemoncmpayuu

3aKOH COXpaHEHUs! UMITYJIbCA.



PeakTuBHOE ABMKEHUE.

N3mepeHne MOIHOCTH CUIIBL.

N3menenue sHepruu Teja npu COBEPIICHUN PaOOTHI.

B3anmHbIe npeBpanieHrss KUHETUYECKON M MOTEHIHAIbHON SHEPTrUid MpU JIEMCTBUHM HA TEJIO CHUJIIbI
TSYKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHHe dHepruu npy cBOOOIHOM NaICHUH.

Pazgen 3. MoJgiekyJsipHasi pM3UKa ¥ TEPMOTUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KHUHETHYECKOI TeOpUH

OcHoBHbIE MONOXKEHHUSI MoOJIeKysipHO-KuHeTHueckoil Teopun (MKT), ux ombiTHOe 00OCHOBaHUE.
Huddyszus. bpoyHoBckoe aBmkeHHe. XapakTep ABMKEHHS W B3aUMOJICHCTBUS 4acTHIl BeuiecTBa. Mojaemnn
CTPOEHHS T'a30B, JKUIKOCTEH M TBEPIBIX Teld U OOBSCHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHX MOJEINEH.
Macca u pazmepsl Mosiekyn (atoMoB). KonnuectBo Bemecta. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemnepaTtypa u ciocoOsl e€ uamepenus. Lllkana Temnepatyp Llenbcus.

Mognens uaeanbHOr0 ra3a B MOJEKYJISIPHO-KMHETUYECKOM TEOpUHM: 4YacTHUIbl ra3a JBUXKYTCA
Xa0THYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

lazoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomioTHas Temreparypa (IIKaia
temneparyp Kenbsuna). 3akon JlanpToHa. M3omporieccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJHMYECTBOM
BenlecTBa. [ paduueckoe npeacraBiaeHue U30IIPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

CBsi3b MEXAy [JaBIICHHEM M CpEIHEW KHWHETUYECKOW SHEpPruel MNOCTYyNaTeIbHOTO TEIJI0BOrO
JBUKEHHMSI MOJIEKYJl UACAIBbHOr0 Tra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHUECKONM Teopuun
UJICaNbHOTO ra3a).

CBsi3b a0COJNIOTHOW TEMIEPATyphl TEPMOJMHAMUYECKON CHCTEMBI CO CpEIHEH KHHETUYEeCKOU
SHEPrHel MoCTynaTeNbHOTO TEIIOBOTO ABMKEHUS €€ YacTHLI.

TexHuyeckue yCTpOHCTBA M TEXHOJIOIMUECKHE IPOLECCHl: TEPMOMETpP, OapoMeTp, IOJIy4eHHE
HaHOMAaTEPHAJIOB.

Jlemoncmpayuu

Mopenu 1BUKEHUS YaCTHULl BEILIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Buneoponuk ¢ 3anuceio peabHOr0 OpOYHOBCKOTO JIBUYKEHUSI.

Huddyszus sxuarocTei.

Mopnaens onbita [lTepHa.

[IpuTsixeHne MOJEKYII.

Mopenu KpUCTaJuIMYEeCKUX PEeHIETOK.

HaGumroienue u nccnenoBaHue U30MpPOIIECCOB.

Tema 2. Tepmoannamuka. TensoBbie MAIIMHbBI

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM JJIi TEPMOJAMHAMHYECKOM
cucteMbl. BHemHre n BHyTpeHHHE napaMeTpsl. [lapameTpsl TEpMOAMHAMUYECKONM CUCTEMBI KaK CpEJIHUE
3HAUEHUS BEJIMYUH, OUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe nHauano tepmoguHamMuk. CaMONIPOU3BOJIbHAS peflaKcalisl TEPMOJINHAMUYECKOW CUCTEMBI
K TEIJIOBOMY PaBHOBECHIO.

Mopenbp uaealbHOrO rasa B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHHMI: ypaBHeHHUE MeH[eneeBa—
Kiraneiipona u BeIpakeHUE Ui BHYTPEHHEH DHEPrUH. Y CJIOBHUS NPUMEHUMOCTH JTOM MOJEIU: HU3Kas
KOHLIEHTpalUsl 4YacTULl, BBICOKHE TeMIepaTypbl. BbeipakeHue ajii BHYTPEHHEW 3HEPruu OJHOATOMHOIO
UJICAIBHOTO ra3a.

KBa3ucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas pabora B TepMoauHaMuKke. Berumcienune paboTel Mo Tpaduky mporecca Ha pV-
JuarpaMme.

Tennonepenaya Kak croco0 M3MEHEHUs] BHYTPEHHEW PHEPTUU TEPMOAMHAMHUYECKOW CHUCTEMBI 0e3
coBepiieHus padoTel. KoHBEKIINS, TEMIONPOBOIHOCTD, U3TyUEHHE.

KomnyectBo Temnorel. TemnoéMkocTh Tenma. YaenpHas W MOJIApHas TEIUIOEMKOCTH BEIIECTBA.
VpaBHenue Maiiepa. VYnaenbHas TEIIOTa CropaHus ToOIUIMBa. Pacuér koauyecTBa TEIUIOTHI IMpH
tertonepenayde. [lonstue o6 anuabaTHOM mporiecce.

[lepBslii 3aKk0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KonndecTBo TeIioThl U paboTa Kak Mepbl
M3MEHEHUS! BHYTPEHHEH SHEPTUU TEPMOJTUHAMUYECKON CUCTEMBI.



BTopoil 3akoH TEpMOAMHAMUKH [UJIsi PAaBHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE PaBHOBECHOE
COCTOSTHUE TePMOIMHAMUYECKON CUCTEMBI TIPOXOINT SAMHCTBCHHAS aqnadara. AOCOIOTHAS TeMIIEpaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH ISl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXXHO MEPENaTh TEIJIOTY OT
Oosee xosomHOTO Tena K Oosnee Harperomy Oe3 kommnencanuu (Kmaysmyc). HeoOpaTuMocTbs mpHUpOIHBIX
IIPOLIECCOB.

[Tpuniune! geiictBus TermnoBbix MmamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIT. [{ukn Kapno.

DKOJIOTHUECKUE AaCHeKThl MCIOJb30BaHUSl TEIUIOBBIX JBHUraresieid. TeruioBoe 3arpsi3HEHHE
OKPY’KaloIleH cpessbl.

TexHUUeCcKue yCTpOUCTBA U TEXHOJIOTHUYECKUE MPOIECCHI: XOJOAMIBHUK, KOHIUIIUOHED, TU3ETbHbII
U KapOroopaTOpHBIA ABHraTeNu, MapoBasi TypOWHA, MOITY4YEHHE CBEPXHU3KUX TEMIEparyp, YTHUIH3AIHs
«TETIJIOBBIX» OTXOJIOB C MCIIOJIb30BAHHEM TETUIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHUISCKOTO TOTLIUBA JIJIS
BBIPA0OTKH «TETIOBOM» U 3JIEKTPOIHEPTHH.

Jlemoncmpayuu

N3menenue Temnepatypsl IpU aInadaTHYECKOM PaCIINpPEHUH.

BosaymHoe orauso.

CpaBHeHME yJeNbHBIX TEIUIOEMKOCTEH BEIIECTB.

CrniocoObl M3MEHEHNS BHYTPEHHEN YHEPIHH.

HccnenoBanue anuabaTHOro mporecca.

KommnbrorepHbie MOIEH TETIOBBIX JIBUTATENCH.

Tema 3. ArperaTHble cOCTOsSIHHSI BellecTBa. @a30Bble Mepexoabl

[MapoobOpazoBanue u kKoHeHCanws. ViciapeHne u KureHue. Y IeinbHast TeIioTa mapooOpa3oBaHHUs.

Haceiiennsle 1 HeHachlleHHBbIE Mapbl. KadecTBEHHas 3aBUCHMOCTh IUIOTHOCTH W JaBJICHUS
HACBIIIEHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTh OT 00bEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUSI OT JaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépmoe Ttemo. Kpucramnmmyeckue u amopdHble Tena. AHU3OTPOMNHS CBOMCTB KPHCTAJUIOB.
[InaBnenue u kpucramumM3anus. Y aesibHas TerioTa miasienus. Cyomumanus.

Hedbopmaruu tBEpHOro Tena. Pactsokenwe m cxatue. Casur. Moayne Onra. Ilpeaen ympyrux
nedopMaruii.

TemnoBoe pacmipeHre >KUAKOCTEH U TBEPABIX Tell, OOBbEMHOE U JIMHEHHOE paclIupeHHue.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHHWI 4YacTUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO paCUIUpEeHHs Tes (Ha
KayeCTBEHHOM ypPOBHE).

[IpeoOpazoBanme FHEPTUH B Pa30BBIX MEPEXO/Iax.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsHKeHHE. Kod(huImeHT moBepXHOCTHOTO HATHKEHUS. KanmuuisipHbie SBICHHS.
JlaBneHue noa NCKpUBIEHHON MTOBEPXHOCTHIO xkuaKocTH. Popmyna Jlamnaca.

TexHUUecKue YCTPOMCTBA M TEXHOJOTMYECKHE TPOLECCHI: JKHUJKUE KPHUCTAIUIBI, COBPEMEHHBIE
MaTepHuabl.

Jlemoncmpayuu

TennoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuitbl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITBI ¢ MBUIBHBIMHU IIJIEHKAMM.

CmauuBanmue.

Kanunnspueie siBieHus.

Mopenu HeHbIOTOHOBCKOM JKHJIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U MUIABJICHUS KPUCTAILTMYECKOTO BEILIECTBA.

Bunpr nedopmarimii.

HaGronenne Manbix aedopmariuil.

Pa3znea 4. diekTpoguHaMuKa

Tema 1. DnexkTpuyeckoe noJe



DnekTpu3anus Ten U e€ MpOSBICHUSA. DJIEKTpUUYECKHM 3apsaa. [[Ba Buaa 3JIEKTPUUYECKHUX 3apsIOB.
[IpoBogHMKY, AUATAEKTPUKHU U TOTYTIPOBOJHUKU. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3aps. 3aKOH COXPAHEHUS
3JEKTPUYECKOTO 3apA/ia.

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

Onektpruyeckoe nose. Ero qeiicTBre Ha 3NeKTPUUECKUE 3apsi/ibl.

Hanpsok€aHocTs anekTpuueckoro nois. [IpoOusiit 3apsa. JIuHuM HanpsKEHHOCTH 3JIEKTPUUECKOTIO
noJig. OTHOPOJHOE IEKTPUUECKOE TIOJIE.

[loTeHIManbHOCTD  AJIEKTPOCTATUYECKOrO MOoJisl. Pa3sHOCTP MOTEHUMAIOB U HANpsKEHHE.
[loTeHnmanbHas 3Heprus 3apsia B AJIEKTpocTaTHYecKoM moiie. [loTeHnman 351eKTpoCcTaTUYecKOro MOJs.
CBs13p HaNpsHKEHHOCTH NOJIS U pa3HOCTH MOTEHLMAJIOB JJISl AIEKTPOCTATUYECKOTO M0JIs (KaK OJHOPOIHOIO,
TaK U HEOJJHOPOJIHOTO).

[IpuHUMI cyneprno3uuy 3JIEeKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apsikeHHOHN cdepbl. [lone paBHOMEPHO 3apsKEHHOTO
no o0bémy mmapa. [lose paBHOMEpHO 3apsHKCHHONW OCCKOHEUHOW TUIOCKOCTH. KapTuHbBl JTUHUN
HaANpPsOKEHHOCTH 3TUX MOJIEH U SKBUINOTEHIIMAJIBHBIX IIOBEPXHOCTEM.

[IpoBOIHMKY B 2JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMBIIEeKTpUKY B 31E€KTPOCTATUUECKOM ToJ€e. /[uanexkTpuieckas MpOHUIIAEMOCTh BEIIECTBA.

Kongencarop. DneKTpoEMKOCTh KOHIEHCATOpa. DJIEKTPOEMKOCTD INIOCKOT0 KOH/IEHCATOPa.

[TapannensHoe coennHeHne KoHaeHcaTopoB. [locnenoBarenbHOE COETMHEHNE KOHACHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBrkeHne 3apsyKeHHON 4acTHIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  IEKTPOCKOI,  AJIEKTPOMETP,
ANEKTpOCTaTUYECKas 3allUTa, 3a3eMIICHHE AIIEKTPONIPUOOPOB, KOHACHCATOPHI, reHepaTop Ban ae ['paada.

Jlemoncmpayuu

VYeTpoiCTBO U IPUHIMIT AEHCTBUSA 3IEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX IAPUKOB.

DIEeKTpUYECKOE MOJIE ABYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTiueckoro reaeparopa (Ban ne ['paada).

[IpoBOIHMKY B 3IEKTPUUECKOM TOJIE.

DNeKTpocTaTUYeCKas 3alluTa.

VYeTpoiicTBO U JeHCTBUE KOHJIEHCATOPA MOCTOSSHHON U IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOMIAAM IJIACTHH, PACCTOSHUS MEXIY
HUMU U JUBJIEKTPUUECKOU TPOHUIIAEMOCTH.

DHeprus EeKTPUYECKOTO MOJIA 3apsSKEHHOI0 KOHAEHCATOPA.

3apsnka 1 pa3psizika KOHAEHCaTopa 4epe3 pe3ucTop.

Tema 2. IlocTOSIHHBIN 31eKTPUYECKUH TOK

Cuna Toka. [TocTosAHHBIN TOK.

VYcnoBus CylecTBOBaHUS IOCTOSHHOIO 3JIEKTpUYeCKOro Toka. Mcrounuku toka. Hanpsokenue U u
S/C é.

3akoH OMa 17151 yyacTKa IEeTH.

DIEKTPUYECKOE CONMPOTUBIICHHE. 3aBUCUMOCTh CONPOTUBIIECHUS OAHOPOJHOrO NMPOBOJHHMKA OT €ro
JUIMHBI U TUIOLIAH TIOTIEPEYHOT0 CEYEHUS. Y IEJIbHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapamieNbHOE, CMEIIAHHOE COEMHEHNE POBOJHUKOB. PacuéT pa3BeTBIEHHBIX
anekTprueckux nenei. [Ipasuna Kupxroda.

Pabota anmekTpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOIHOCTB JEKTPUIECKOTO TOKA. TeroBas MOIIHOCTb, BbIJIEIEMAst HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONpPOTHMBICHHWE HMCTOYHWUKA TokKa. 3akoH OMa 1y TONMHOM (3aMKHYTOM)
3JIEKTPUYECKOM e, MOIHOCTh UCTOYHUKA TOKA. KOpoTKOE 3aMbIkaHueE.

KoHneHcaTop B ienu NOCTOSSHHOTO TOKaA.

TexHn4yeckue ycTpoicTBa U TEXHOJIOTUYECKUE TIPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK
3IEKTPUYECKON SHEPTUH.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIbI TOKA OT HAINPSDKEHMs IS PE3UCTOpa, JIaMIbl HAaKaJMBaHUS U
CBETOAMO/IA.



3aBUCUMOCTb CONPOTHUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIONIAAM HOMNEPEYHOIro
CEYEHHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COIIPOTUBIICHHSI TPU OCTOSIHHOM HaMpPsKEHUU.

[Ipsimoe n3mepenue IJIC. KopoTkoe 3aMbIkaHne TajJbBaHUUYECKOTO AIEMEHTA U OLIEHKAa BHYTPEHHET O
COIIPOTHBIICHMUS.

Crnioco0sl coenHeHns1 UCTOYHUKOB Toka, D/1C Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXTy MOJIFOCAMH HCTOYHHMKA TOKA OT CHJIbI TOKA B LIEIH.

Tema 3. Toxku B pa3Iu4HbIX cpeax

OnexkTpuyeckas MNPOBOJUMOCTb pa3IMYHBIX BELIECTB. OJEKTPOHHAs MPOBOAMMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJUIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTD.

DNIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonmynpoBonuuku. CoOCTBEHHAsI U MPUMECHAs! MMPOBOJANMOCTH IOJYPOBOAHUKOB. CBOHCTBA p—-
nepexoaa. [loxynpoBoJHUKOBbIE TPUOOPBHI.

DNEeKTPUYECKUM TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMAIMSA. DJIEKTPOIU3. 3aKOHBI
Ddapanes A5 IEKTPOIU3A.

OnexTpuueckuid TOK B razax. CaMoCTOSATENbHBIA U HECAMOCTOSITENIbHBIN pa3psi. Pa3iauuHble TUIIBI
CaMOCTOATENIbHOTO pa3psana. Monnus. [1na3zma.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE INMPUMEHEHME: Ta30pa3psaHbIEC JIAMIIbI, 3JIEKTPOHHO-
JdydeBas TpyOKa, HOJIYIPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPAH3UCTOP, (HOTOAMOA, CBETOMO, TajIbBaHUKA,
paduHUpPOBaHUE MM, BHIIIJIABKA ATFOMUHHS, JIEKTPOHHAS MUKPOCKOTIHS.

Jlemoncmpayuu

3aBUCHUMOCTh COIIPOTUBIICHHSI METAJNIOB OT TEMIIEPATYPHI.

IIpoBOIUMOCTB 27EKTPOIUTOB.

3axoHsbl anekTpoiuza dapanes.

HckpoBoii pa3psaa 1 mpoBOJIUMOCTb BO3yXa.

CpaBHeHHE IPOBOIUMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSASA TPOBOJUMOCTb JUOA.

Du3nyecKuil MPaKTHKYM

CriocoObl  M3MepeHMsT (PU3MYECKMX BEIMYMH C HCMOJb30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX
U3MEPUTENBbHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTENIbHBIE
HOTPEIIHOCTH U3MepeHui puznueckux BennyuH. OLeHKa IpaHUIl OIPEIIHOCTEH.

[IpoBeeHne KOCBEHHBIX U3MEPEHUH, HCCIIEIOBAHUH 3aBUCUMOCTEH (PM3MUECKUX BEITHMYMH, TPOBEPKA
NpEeJIOKEHHBIX THIIOTE3 B padoTax:

3HaKOMCTBO ¢ 1QpoBoit nabopatopuei o ¢usuke. [IpumMepsl n3Mepenns GU3NYECKUX BEIMYUH

IIPpH TOMOIIY KOMIIBIOTCPHBIX NATYUKOB

Uccrnenopanne 3aBUCUMOCTH IIyTH OT BPEMCHU NPHU PABHOYCKOPCHHOM JIBUKCHUN
H3MepeHne YCKOPEHUs CBOOOIHOTO MaJACHUS

H3ydeHune nBrKeHUS TeJia, OPOIICHHOTO TOPU30HTATLHO
Hccnenopanye 3aBHCUMOCTH TIEPHOIa 00palIeHNs] KOHMYECKOT0 MasSTHHKA OT €ro IMapaMeTpoB

H3mepenne paBHONCHCTBYIONICH CHITBI IPH IBMKCHUH OPYCKa M0 HAKIIOHHOW TIOCKOCTH
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE W PE3WHOBOM o0pasiie, OT
ux nedhopMaiuu

HsydeHue NBWKEHUA IPy3a HA BaLy ¢ TPEHUEM

Hccnenopanue ycaoBuid paBHOBECHS TBEPAOTO TEAa, UMEIOUIEr0 OCh BPAIICHUS

H3MepeHne KUHETUYECKOW SHEPTUM TEJIA 10 TOPMO3HOMY MYTH

HzyueHne B3aWMOCBS3M DHEPTUU MEKMOJICKYJISPHOTO B3aMMOJCHCTBHS U TEMIIEpaTypbl KUICHUS
JKUIKOCTEN

Uzmepenne yieapbHON TEIIOEMKOCTH

HsmMmepenne yAeaIbHONW TEIIOTHI IJIABICHUS TbIa

HSy‘-IeHI/IC MPOTCKAHWA TOKA B ICIIH, cogle[zmameﬁ KOHJICHCATOP
HccaenoBanue cMEIIaHHOTO COSANHEHUS pE3UCTOPOB

CHSITI/IC BOHLT-aMHe[!HOﬁ Xa[!aKTeQI/ICTI/IKI/I aInoaa
MeknpeaMeTHbie CBSI3H




N3yuyenne kypca ¢usuku yriyonéaHoro ypoBHsS B 10 kiacce oOCymIeCTBIseTcs € YYETOM
COJIepKATEIbHBIX MEXIPEJAMETHBIX CBSI3eH € KypcaMH MaTeMaTWKH, OWOJOTHH, XHUMHHU, reorpaduul U
TEXHOJIOTHUH.

MexnpeaMeTHble TOHATHS, CBSA3aHHBIE C W3YYEHHUEM METOJOB HAy4YHOI'O IIO3HAHUS: SBJICHUE,
Hay4yHBIH (akT, TUNOTe3a, (u3MUeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIEIIMPOBAaHKE, MOJENb, U3MEpPEHHEe, MOTPEIIHOCTH W3MEPEHUH, W3MEpHTEeNbHbIe MPHOOPHI, IH(pOBas
nabopaTopus.

MatemaTuka: Pemenue cucrembl ypaBHeHHMH. JIuneiinas ¢yHkims, mapabona, rumepOorna, MX
rpaduku U cBoiicTBa. TpuroHomerpuueckue (QyHKIHU: CUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOPBI M MX MPOEKIIMY HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buosorusi: Mexannueckoe ABIKEHUE B JKHMBOUM mpupoje, nuddys3us, 0CMOC, TEIIO0OMEH >KHUBBIX
OpPraHM3MOB, TEIUIOBOE 3arps3HEHHME OKPYKAIOUIEH cpeiabl, YTWIM3alus OMOOPraHMYECKOro TOIUIMBA IS
BBIPA0OTKH «TEIUIOBOI» U SJIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHHE U KANWUISpHbIE SBICHHUS B
IIPUPOJE, DIEKTPUYECKUE SBJIICHUS B )KMBOM IPUPOJIE.

XuMHSL: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAs
Macca, IOJIy4YeHHEe HAHOMATEpUaJOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH M Ta30B, XKUIKHE
KpUCTAJUIbl, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJEKTPOJUTHYECKAs] AUCCOLMALIMS, TallbBaHUKA,
3JIEKTPOHHASI MUKPOCKOIIHSI.

Ieorpadusi: BIaXXHOCTh BO3AyXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonorus: npeodbpa3oBaHre ABMKEHUN € HCIOJIB30BAaHUEM MEXAHU3MOB, YUET CyXOT0 M JKHUJKOTO
TPeHUsI B TEXHHUKE, CTATHUECKUE KOHCTPYKIMH (KPOHIITEHH, penieTyaTble KOHCTPYKIIMH), UCIIOJIb30BaHKE
3aKOHOB COXpPaHEHUSl MEXAaHUKHU B TEXHHKE (TUPOCKON, BOAOMET U JpYyrue), ABUTaTElIb BHYTPEHHEIO
Cropanus, napoas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOIOTUN TOyUYEHUSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEpUAIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIC JaMIIbI, TOTYITPOBOAHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 kiace

Pa3znea 4. diekTpoguHaMuKa

Tema 4. MarauTHoe 1noJie

B3anmopeiicTBue NOCTOSHHBIX MAarHUTOB M TNPOBOAHUKOB C TOKOM. MarnutHoe mnoise. Bekrtop
MarHuTHOW MHAYyKIMH. [IprHINI Cyneprno3uiMu MarHUTHBIX IOJIeH. JIMHUM MarHUTHOW MHTyKIIMH.

MaruauTtHoe 1noJjie MpOBOJIHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO BUTKA). OIBIT
Opcrena.

Cuna AMriepa, e€ HanpaBJIEHUE U MOLYJIb.

Cuna Jlopenna, e€ HampaBiieHHE U MOJyJb. [[BuKeHHE 3apsHKEHHOM YacTHIBI B OJHOPOJAHOM
MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHOe nosue B Bemectse. PeppoMarHeTHKHU, apa- U JUaMarHEeTUKH.

TexHMuecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: NMPUMEHEHHE MOCTOSHHBIX MAarHUTOB,
3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD, AIEKTPOIBUraTeNb SAKOOU, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHLI.

Jlemoncmpayuu

Kaptuna nuHUH WMHAYKIMM MarHUTHOTO IIOJI IOJIOCOBOIO U IOJKOBOOOPAa3HOrO MOCTOSIHHBIX
MarHuTOB.

Kapruna nuHMI MarHMTHOM WMHAYKIUM IIOJIA JUIMHHOTIO IPSMOIO IMPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habumroienne ABMKEHUS MydYKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHUMI AeHCTBUS 3IEKTPOU3MEPUTENIBHOTO MPUOOpa MArHUTOIIEKTPUUECKON CUCTEMBI.

Tema 5. DIeKTPOMATHUTHAST UHIYKIIUS

SIBnenue anekTpoMarHuTHOM MHAYKIMHU. [loTok BekTopa mMarHutHOM WMHAYKIWU. DJIC UHIyKIUH.
3akoH 351ekTpoMarHuTHOM nHaykuuu dapanes. Buxpesoe snekrpuueckoe nose. Toku Dyxko.

O/1C uHAYKIMH B IPOBOJAHMKE, IBUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

HNunyxtuBHOCTh. KaTymika MHAYKTUBHOCTH B LIENIM IIOCTOSIHHOTO TOKA. SIBJI€HHME CaMOMHAYKIUH.
OJIC caMOUHAYKITUH.



DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNIeKTPOMarHuTHOE ToJIe.

TexHu4yeckue yCTpOHCTBA M TEXHOJIOTUYECKUE MPOIECChl: MHAYKIIMOHHAS 1e€4Yb, COJICHOU/, 3allluTa
OT 3JIEKTPU3AINH TEJ IPH JIBIXKCHUHU B MArHUTHOM I10J1€ 3€MJTH.

Jemoncmpayuu

HaOGmnronenue siBeHus 3JI€KTPOMarHUTHOW WHYKIUU.

Uccnenosanue 3aBucumoctu J/1C HHAYKIIMK OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

[IpaBuiio JleHna.

[Tamenre MarauTa B aIIOMHUHHEBOM (METHOM) TpyOe.

SIBnenne caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIUN OT CKOPOCTH U3MEHEHHUS CHIIBbI TOKA B LICTIH.

Pa3nes 5. Kosiebanust u BOJIHBI

Tema 1. Mexannueckue Kojae0aHus

KonebarenbHas cucrema. CBOOOAHBIE KOJIEOAHMSL.

l'apmonnueckue konebanus. KunHemaTnueckoe W JAMHAMHUYECKOE OMHUCAHHE. DHEPreTUYECKOe
onucaHue (3aKOH COXpaHEHUsI MEXaHUYECKOU PHEepruu). BIBOJ AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX
KoJIeOaHUI U3 UX YHEPTeTUYECKOTO M KHHEMATUYECKOTO OMHUCAHUSI.

Awmmmityaa u asza konebanuii. CBsI3b aMILTUTY Il KOJICOAHUN MCXOTHON BEIMUUHBI C aMILIATY IaMU
Kosie0aHuil €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon u yactora konebanuit. [leproa MaabpIx CBOOOTHBIX KOIEOAHUN MAaTEMATHYECKOTO MAsITHHKA.
[Teproa cBOOOIHBIX KONEOaHHM MPY>KUHHOTO MAaATHUKA.

[TonsaTre o 3aTyxarmmx kKojebanusx. BeinyxkaeHHbie konebanusi. Pezonanc. PesonancHas kpuBasi.
Brnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpUBOW. ABTOKOJIEOaHUS.

TexHuyeckue ycTpoHCTBA M TEXHOJOTHYECKHE MPOLIECChl: METPOHOM, Yachl, Ka4elli, My3bIKaJbHbIE
UHCTPYMEHTBHI, ceiicMorpad.

Jlemoncmpayuu

3anuch K0i1e0aTeNbHOTO ABIKEHUS.

HabmroneHne He3aBHCUMOCTH TIEPHOJIa MAJIbIX KOJIEOAHUH rpy3a Ha HUTH OT aMIUIUTY/IBL.

HccnenoBanne 3aryxammux KojeOaHUW M 3aBUCHUMOCTH TEpHOJa CBOOOJHBIX KoNeOaHMHl OT
COTIPOTHBIICHUS.

HccnenoBanmne konebaHuii rpy3a Ha MAaCCUBHOW MPY>KUHE C 11E€TbI0 (OPMUPOBAHUS TPEICTaBICHUN
00 ueanpbHON MOIENN NPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUH MPHU KOIeOaHUIX rpy3a Ha IpY>KUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

Tema 2. J1eKTPOMArHUTHBIE KOJIeOaHUSs

Konebarenbublit koHTYyp. CBOOOAHBIE PIEKTPOMAarHUTHBIE KOJIeOaHUsI B UeaIbHOM KojiebaTeabHOM
koHType. @opmyna TomcoHa. CBs3p aMIUIMTYIbl 3apsia KOHAEHCATOpa C aMIUINTYIO0M CUJIbl TOKa B
KOJIE0ATEIbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUU B U/1€aJIbHOM K0J1e0aTeIbHOM KOHTYPE.

3aryxaroliye 3JIeKTpOMarHuTHbIE KosieOaHusl. BeIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

IIepeMeHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYIHOE U JACHCTBYIOLIEE 3HAYECHHUE CHJIBI
TOKa M HaIpPsHKEHUS TIPH Pa3TUYHON (opMe 3aBUCHMOCTH MTEPEMEHHOTO TOKA OT BPEMEHHU.

CunycouganbHbIA TIepeMEHHbIN TOK. Pe3ucrop, KOHIEHCATOp M KAaTylIKa WHIYKTUBHOCTU B LIEMH
CUHYCOHUIAJILHOTO NMepEeMEHHOr0 Toka. Pe3oHanc TokoB. Pe3oHaHC HampsKeHHIA.

Wneanwublil Tpanchopmatop. [Ipon3BoacTBo, nepenava u moTpedbIeHUEe AIEKTPUIECKON SJHEPTUH.

DKOJIOTHYECKHEe PUCKH TpU  TMPOU3BOJCTBE 3JeKTpodHepruu. KynpTypa uCHoib30BaHUs
3JIEKTPO3HEPTUU B ITOBCETHEBHOM JKU3HMU.

TexHudyeckue yCTpOIlCTBA M TEXHOJOTHYECKHE MPOLECCHl: AIIEKTPUUYECKHI 3BOHOK, TE€HEpaTop
NEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeay.

Jlemoncmpayuu

CB00OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHS.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcrorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['enepaTop He3aTyXaroMMX IEKTPOMArHUTHBIX KOJIEOAHUH.



Mopenb 37eKTpOMarHuTHOIO FreHepaTopa.

BrIHyX1eHHBIE CHHYCOHIaTbHbIE KOJICOaHMUS.

Pe3uctop, karynika HHIyKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEIMHEHUM PE3UCTOpa, KaTyIIKM HMHIYKTUBHOCTH U
KOHJIEHCATOopa.

VYeTpoicTBO U MPUHIIUIT JEHCTBUS TpaHchopmaTopa.

Mopenb TUHUYN 3NEKTPOIIEepeauH.

Tema 3. MexaHu4ecKue H 3JIeKTPOMATHUTHBIE BOJHbBI

MexaHudeckue BOJIHBI, YCJIOBHSL UX pacnpocTpaHeHus. llomepeuHble W NpPOAOJBHBIE BOJIHBI.
[lepnon, ckopocTh pacnpocTpaHEHUss M JJiMHA BOJHBL. (CBOMCTBA MEXaHMYECKHX BOJIH: OTpa)KEHHE,
npenomiieHue, uHTepepeHus u nudpaxuus.

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

[IIymoBoO€ 3arpsi3HeHUE OKPYKAOIIEH Cpeibl.

DONEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS U3IyUYEHUS 3JEKTPOMArHUTHBIX BOJH. B3aumHas opueHranus
BekTOpoB E, B, V B 371eKTpOMarHuTHOM BOJIHE.

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPa)XCHUE, MPEIOMIICHHUE, MOSPU3aIHs, HHTEpPEPEHIHs U
nudpaKiys.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpMeHEeHNE 2IeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paioOCBA3U U TeNEBUACHUS. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsA3HEHNUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEeNEeBU30p, aHTeHHa, Tenedon, CBU-meub, ynbTpa3ByKoBas TUAarHOCTUKA B TEXHUKE H
MEIULMHE.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHUE TONEPEUHBIX U MPOAOIbHBIX BOJH.

Konebnronieecst Te10 Kak HICTOUHUK 3BYKa.

3aBUCUMOCTbH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HaGuroieHue otpakeHus U IpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nnrepdepeHnu u Aupakiiny MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HaGmroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOW U 9aCTOTON KOJICOaHUIA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaK€HUE, MPEIOMIICHUE, MOJISIpU3anus,
nudpakius, nHTephEpeHIHs.

Oo6HapysxeHue HHPPaKpacHOTO U yIbTPaduOIECTOBOIO U3TyUEHUH.

Tema 4. OnTuka

[IpsmonnHeliHOE pacnpocTpaHeHUEe cBeTa B OJHOpoAHOU cpene. JIyd cBeta. ToueuHbIi MCTOYHUK
CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHune H300pakeHUN B IUIOCKOM 3€pKaje.
Cdepuueckue 3epkaa.

[Ipenomnenne cBera. 3akoHbI NpelOMIICHUS cBeTa. AOCONIOTHBIM TOKa3aTeNlb MPETOMIICHHUS.
OTHOocuTEeNbHBIN MOKa3aTeNlb npeaomiieHus. II0CTOSIHCTBO 4acTOThl CBETA U COOTHOILIEHUE JIJIMH BOJIH IpU
Iepexo/ie MOHOXPOMATUYECKOr0 CBETA Yepe3 rPaHMIly pasjiesa AByX ONTHUYECKUX CpPE.

Xon syueit B nmpusme. ucnepeus csera. CiioxxHbIi coctaB Oenoro cera. L{Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIil yroi mojaHoro BHyTPEHHETO OTPAKEHMSL.

Cobuparonye 1 pacceuBarolive JUH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHUE U ONTUYECKas CHUiia
TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PAcCCTOSHUS TOHKOM cdepuyeckoil JTHH3BI OT €€ TeOMEeTpUu U
OTHOCHUTEJILHOT'O 10Ka3aTes IPEeIOMIICHUS.

@®opMya TOHKOW JTUH3BI. Y BEIMYECHHE, 1aBAEMOE JTMH30H.

Xon my4a, NPOLICAUIErO JIMH3Y IOJ IPOM3BOJBHBIM YyIJIOM K €€ IJIaBHOM ONTHMYECKOM OCH.
[Toctpoenne u300pakeHHI TOUKM U OTpe3ka MPSMOl B COOMPAIOIIUX MU PACCEUBAIOIIMX JIMH3AX M HX
CUCTEMAX.

OnTuueckue nmpubdopsl. Pazpemaromias cnocoOHocTs. ['11a3 kak ontuyeckas cucremMa.

[Ipenenbr TPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.



Bonnosas ontuka. Matepdepenuus cBera. KorepeHTHble HCTOYHHUKH. YCJIOBHS HaONIOICHUS
MaKCUMYMOB U MUHHUMYMOB B HHTep(EPEHIIMOHHON KapTHUHE OT JBYX KOT€PEHTHBIX UCTOUHUKOB. [Iprmepsl
KJIACCUYECKUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakus ceera. [{udpakunonnas pemérka. YciaoBue HaOMIONEHUs TIIaBHBIX MAaKCUMyMOB IpHU
NaJIcHU MOHOXPOMAaTHYECKOT0 CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycCTpoilcTBa M TEXHOJOTHYECKHE MPOIECCHhl: OYKH, NyMa, Mepuckom, (oToammapar,
MHUKPOCKOII, TPOEKLUMOHHBIN anmnapaTr, MPOCBETIECHUE OINTUKH, BOJIOKOHHAsl ONTHKA, AW(pakurOHHAs
peméTKa.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomieHus CBETa.

Habmoienne noaHoro BHyTPEHHEro oTpakeHus. MoJienb CBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IyYKOB U€pe3 MIIOCKONAPAIIIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB N300pakeHH B TMH3AX.

Mopaenu MEUKpOCKOIIA, TEIECKOIIA.

HabGmonenue natepdepeHIum crera.

HabumroieHne 11BeTOB TOHKUX MIIEHOK.

Habmonenue qudpakiuum cBeTa.

Nzydenune nudpakiinOHHOW PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HabGnronenue qucnepcun certa.

Habmroenue nonsipusanuu cBera.

[IpumeHeHne noasIponuI0B JIJIsl U3yUEHUS] MEXaHUYECKUX HaIPSHKEHUH.

Pazgen 6. OcHOBBI crienMaJILHOH TEOPUH OTHOCHUTEIBLHOCTH

I'paHuubl  TPUMEHMMOCTHM — KJIaCCHYECKOM  MexaHukd. [locTynarel  cnenuaiabHOM — TEOpUH
OTHOCHUTEILHOCTH.

[IpocTtpancTBeHHO-BpeMeHHONW uHTepBaid. [IpeoOpazoBanust JlopeHma. YcinoBue NPUUUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEHH U COKpAIEHUE JITTHHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b Macchl € PHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTHUIBl. DHEPTHUs MOKOS.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTMYECKUE MPOIECCHI: CIIyTHUKOBBIE NPUEMHUKH, YCKOPUTEIN
3apsKECHHBIX YACTHII.

Paszpnen 7. KBanToBas puszuka

Tema 1. KopnyckyJIsipHO-BOJHOBOM TyaJIu3M

PaBHOBecHOE TerioBOE M3NydYeHHE (M3TydeHHEe a0COIIOTHO YEPHOTO Tela). 3aKoH cMmenieHus: Buna.
I'mnoresa I1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (OTOHA.

dorordpdexr. Ombitel A.I'. CromeroBa. 3akoHbl (orodddekra. YpaBHeHHE DUHINTEHHA IS
doroapdexra. «Kpacnas rpanuna» dporodddexra.

JlaBneHue cBeTa (B YAacCTHOCTH, JaBlIiEHHE CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIYI0O M aOCONIOTHO
oTpaxatotyto nosepxHocts). OneiTel [1.H. JIebenena.

BonnoBbie cBoiicTBa yacTtuil. Bomubl ne bpoiins. [{nuHa BomHbl ne bpoiinsg u pasmepsl oOmactu
JOKaJIM3aluy JBIKYIIecs dacTuipl. KopmyckynspHO-BOMHOBOW ayanusM. Jludpakuus >7IeKTpOHOB Ha
KpHUCTaJlIax.

Crennduka n3mepenuii B Mukpomupe. CooTHoleHus: HeonpeaenéHuocrei I eiizendepra.

TexHuyeckue yCTpPOWCTBA U  TEXHOJIOTMUYECKHME TPOIECCHI:  CHEKTPOMETp, (POTO3IeMeHT,
¢doTonaTuMK, TYHHEITBHBII MUKPOCKOII, COJTHEUHas OaTapesi, CBEeTOTUO/.

Jlemoncmpayuu

®DoTo3PeKT Ha YCTAaHOBKE ¢ IMHKOBOH IUIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodhdeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS MOTYTIPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeTOoqUOI.

Conneunas Oartapes.

Tema 2. ®u3uka atoma



OnbITHI 110 UCCNEOBaHUIO CTpoeHus aToMa. [lnanerapuas Mmoaens atoma Pezepdopaa.

[loctynarsl bopa. U3nydenue u morjouieHue (OTOHOB MpU NEPEXOJEe aromMa € OJHOTO YpPOBHS
SHEPTUU HA JPYTOM.

Bunel criektpoB. CieKTp ypoBHEH 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue ceerta. Jlazep.

TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBINA aHAIMU3 (CIEKTPOCKOIM),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

HabumroieHune nuHeRvaTbIX ClIEKTPOB.

VYeTpoiCcTBO U IEHCTBUE CUETUMKA HOHU3UPYIOUIUX YACTHIL.

Onpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3ITYUYEHMUS.

Tema 3. ®u3uKa aTOMHOIO SIAPA M JIEMEHTAPHBIX YaCTHII

Hyxnonnas monens sinpa I'eiizen6epra—Banenko. 3apsz sjapa. MaccoBoe uncio aapa. M3otomnsl.

PanuoaktuBHOCTB. Anb(a-pacmnaa. INeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ["aMma-uznyueHue.

3aKOH paJuOaKTUBHOIO pacnaja. PagnoakTuBHbIe U30TONBI B pupoje. CBONCTBa MOHU3UPYIOIIETO
u3nydeHus. BivsHue paguoaKTHUBHOCTHM Ha JKHUBBIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3ITyYeHUSs.
Ho3umerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledexkT macc! sapa.

Snepubie peakuuu. Jlenenue u cuHte3 sAnep. AnepHsie peaktopbl. [IpoOiembl yrpaBisieMoOro
TEPMOSIAEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKThl PA3BUTHS SIACPHON YHEPTETUKH.

Mertoasl perucTpaluy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalIbHbIE B3auMoJeicTBHs. bapuonbsl, Me3oHbl U JjenToHsl. llpencraBienue o
CrannaptHoit mojenu. KBapk-riirooHHas MoJIeb aJJpOHOB.

®uzuka 3a npeaenamu CtanaapTHol Mojaenu. TémHas MaTepust U TEMHAs! YHEPTUs.

EnuncTBO mznueckoil KapTHHBI MUpAa.

TexHUuecKkue ycTpolcTBa U TEXHOJOTMYECKHE MPOLECCHl: JO3UMETp, Kamepa BunbcoHa, snepHbIi
peaKTop, TEPMOSICPHBINA PEaKTop, aTOMHasi 00M0Oa, MarHUTHO-PE30HAHCHASI TOMOTpadwsL.

Pa3znea 8. JiieMeHTBI aCTPOHOMUM U ACTPOPU3MKHU

Oranel pa3BUTHUS acTpoHOMHUM. IIpukiagHOE€ W MHUPOBO33PEHYECKOE 3HAUYEHHUE ACTPOHOMMHU.
[TpuMeHUMOCTH 3aKOHOB (PU3UKU AJIs1 OOBSICHEHHS MPUPOILI KOCMUYECKHX O0BEKTOB.

Metoael  acTpoHOMHUYeCKMX — HccienoBaHui.  COBpEMEHHbBIE  ONTHUYECKUE  TEJIECKOIIBI,
paznoTeNeCcKOIbl, BHEaTMOC(epHasi aCTPOHOMHUS.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, INIAHETHI, UX BUIUMOE JBHKCHHUE.

Conneunas cucrtema.

Comnnne. Conneunas akTUBHOCTh. McTounuk sneprun ConHila v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpaMma «CHeKTpalibHBIA KJIACC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM  TOCIIEAOBAaTENbHOCTH. 3aBUCHMOCTh  «Macca — CBETHMMOCTb» JJIsi  3BE3A  IJIaBHOMU
NOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOKIECHUU U
sBostony CosHIA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunbiii Ilyte — nHama [amaktuka. [lomoxenue u nBwkeHue Comnua B [anmaktuke. Tumbl
ranakTuk. PajguoranakTuku u kBazapel. UEpHbIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoit. 3akon XaO0Osa. Pazoeranue ramaktuk. Teopus Bbosbmioro
B3pbIBa. PeMKTOBOE M3ITydeHME.

MacmrabHas cTpyktypa Beenennoit. MeraranakTuka.

Hepeménnele mpo6ieMbl acCTpPOHOMUM.

Yuenuueckue nabnooenus

HaGmronenuss 3BE€3aHOrO0 HeOa HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHHEM KOMIIBIOTEPHBIX
NPUJIOKEHUN I ONpeAeNieHUs] TMOJOKeHUS HeOeCHhIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyymapus 1 sipkue 3BE3/bI.

Ha6mronenus B Teneckon JIyHbl, TU1aHeT, TYMaHHOCTEH U 3BE3/THBIX CKOTICHUH.

Du3nyecKuil MPaKTHKYM

CnocoOpl  M3MepeHus (PU3NYECKHX BEIUYMH C HCIOJIB30BAHMEM aHAaJOrOBBIX M IH(PPOBBIX
U3MEPUTENFHBIX TPHUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIBHBIE
MOTPEIIHOCTH U3MEpeHHH Pu3ndeckux BeanurH. OIeHKa TpaHyIl OTPEIIHOCTEH.



HpOBCI[eHI/Ie KOCBCHHBIX HSMCpeHHﬁ, I/ICCJ'ICI[OBB.HI/Iﬁ 3aBUCUMOCTEH (bHSI/I‘ICCKI/IX BCJIIMYHMH, ITPOBCPKaA
MPECAIOXKCHHBIX TUIIOTE3 B pa60TaX:
HccnenoBpanye cBOMCTB (PeppOMAarHETUKOB

I/IS y‘-IeHI/IC 3aBUCHUMOCTH CHUJIBI AMHG[!a OT CUJIBI TOKA
UccnenoBanue aBiaeHUs 3IEKTPOMATHUTHON UHIYKIIMT
Uzydenwne Tparcdopmaropa

Uzyuenne NBUKEHUS HUTIHOTO MasSTHHUKA
H[2606[!a30BaHI/IC BHG[!FI/II/I B HQY)KI/IHHOM MAsATHUKC

HccaenoBanue [Za6OTBI HCTOYHUKOB CBETA B ICIIH MEPEMCHHOI'O TOKA
Uzydenwne pacopocTpadeHNs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE

Honydyenue n300pakeHUI B CUCTEME U3 INIOCKOT'0 3€PKAIa U JTUH3EI

HSMC[!CHI/IG QQOKYCHOFO pacCTOAHUA PACCCUBAIONINX JIMH3

[HonyuyeHune criekTpa W3IyYeHHS CBETOIMOIA IPH MIOMOIIH TU(DPAKITMOHHOW PEIIETKH

OH[)CQ!CHCHI/IG HUMITYJIECA U QHEPTUHU PEIATUBUCTCKHUX YACTHUII
HaGnronenue quHEHYaTOro cuekTpa

HzyueHue nornonieHuns 6eTa-4yacTull aTloMUHUEM
UccaenoBanue pagnoakTBHOI0 GOHA C MCIIOJB30BAHUEM H03MMETPA

HaGnronenus 3BE3nHOrO HeOa HEBOOPYKEHHBIM TJa30M € WCHOJIb30BAHUEM KOMIbIOTEPHBIX
MPUI0KEHUN JUISl  ONpeNeNIeHUs MOJ0XKEHUs HeOeCHBIX OOBEKTOB HA KOHKPETHVYIO JATV: OCHOBHBIE

co3Be3ius CeBEepHOro MOIIYIIAPUS U IPKUE 3BE3IbI

O06o0mariee NOBTOPEeHUE

O0oOmeHne W cuUCTeMaTH3alUs COJACPKaHUS pas3fenoB Kypca «MexaHukay, «MomnekyspHas
dusrKa U TepMOIUHAMUKAY, « DJIEKTPOAMHAMUKAY, «Konebanus u BOJIHBD, « OCHOBBI CIIEIIUAIBHOMN TEOpPHH
OTHOCUTENIbHOCTHY, «KBaHTOBas pusuka», « 31eMEHTHI aCTPOHOMUU M aCTPOPHUIUKI.

Ponp ¢u3uku U acTpOHOMUU B SKOHOMHMYECKOHM, TEXHOJOTHMUYECKOH, COIMATbHOM W ITUYECKOM
cdepax IesATETLHOCTH YeNIOBEKa, POJIb U MECTO (PM3UKU M aCTPOHOMHUH B COBPEMEHHON HAyYHOW KapTHHE
MHUpa, 3HaYCHHUE OIMHUCATENIbHOM, CHCTEeMaTH3UpPYIOLeH, OOBSICHUTETbHOW W MPOTHOCTUYECKOW (DYyHKIUH
¢u3ugeckoil TeopuH, posib GU3NIECKON TeoprH B (JOPMHUPOBAHUN TPEACTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MeCTO (PU3MYECKON KapTUHBI MHpa B OOIIEM psSIAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUI O MPHUPOJIE.

MeknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku yriayOonéHHOro ypoBHsS B 11 Kiacce OCyHIECTBISIETCS € YUETOM
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSA3€H C KypcaMu MaTeMaTUKd, OWOJIOTUH, XUMHUH, reorpadpuu u
TEXHOJIOTHH.

MexnpeaMeTHble TOHATHSA, CBS3aHHBIE C H3YYEHHMEM METOJOB HAay4YHOTO MO3HAHUS: SIBICHUE,
Hay4HbI (akT, THUIOTe3a, (QU3NYECKas BeIUYMHA, 3aKOH, TEOpHs, HaOIOJeHUEe, OSKCIEPUMEHT,
MOJIeJIMPOBaHUE, MOJENb, U3MEpPEHHE, MOTPEIIHOCTH H3MEPEHUN, M3MEpHUTENbHbIe MPUOOpHI, HU(pOBas
nabopaTtopus.

Marematuka: Pemenue cucrembl ypaBHeHUH. TpuroHomerpuueckue (pyHKIHMU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO. BEKTOpbl M HX MPOEKIMU Ha OCH
KOOpAWHAT, clokeHHue BekTopoB. IlpomsBognbie »siemeHtapHbix GyHKuud. [IpuszHaku nogo0us
TPEYTOJILHUKOB, OTIPEIeICHUE TJIOUIA U TIIOCKUX (PUryp 1 00bEMa Tell.

Buosiorusi: snexTpuueckue SBIEHUS B JKMBOM Mpupoae, KoiedaTenbHble IBUKEHHS B >KUBOU
IPUPOJIE, IKOJOTMUECKHE PUCKU TPU IPOU3BOJCTBE 3JIEKTPOIHEPIHH, 3JIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYKaroIllei cpelibl, yIbTpa3ByKOBasi AMATHOCTHKA B METUIIMHE, ONTHUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

XHMHSA: CTPOCHHE aTOMOB U MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHWU3MbI
00pa30oBaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

Ieorpadgusi: MarHUTHBIC TMOJNFOCA 3EMJIM, 3aJIEKH MATrHUTHBIX PYyI, (POTOCHEMKA 3EeMHOM
MOBEPXHOCTH, cericMorpad.

TexHosorus: NpUMEHEHUE TOCTOSIHHBIX MAarHUTOB, AJIEKTPOMAarHUTOB, AJEKTpoABUrarTens SAxodu,
reHepaTop MEPEeMEHHOr0 TOKa, WHAYKIIMOHHAs Teub, JIMHUU JJIEKTporepesad, 3JEeKTPOoJBUraTelNlb, paaap,
panuonpuéMHUK, TEeNeBU30p, aHTeHHa, TenedoHn, CBU-meub, ynpTpa3ByKoBas TUarHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN armapar, BOJOKOHHAs OITHKA, COJIHEYHas OaTapesi, CIyTHUKOBBIE MPUEMHHKH, sAepHas
SHEPreTHKa U SKOJOTHYECKHE acCleKThl €€ pa3BUTHSI.

I1. Ilnanupyemble pe3yJabTAThl 0OCBOEHHSI Y4eOHOI0 MpeaMeTa




JInuHOCTHBIE pPe3yJIbTAThI

TpaXXTaHCKOE c(hOpMUPOBAHHOCTH TPAKIAHCKON TO3HMIMK O00YYaIOMIETOCHd KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA
BOCTIUTAaHUE: poccuiickoro o0miecTBa;
MPHUHATHE TPAJAUIIMOHHBIX 00IICYESTIOBEUSCKUX TYMaHUCTHUSCKUX U JIEMOKPATHICCKHIX IICHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECAaX IPakJaHCKOrO OOIIeCcTBa, y4acTBOBATH B
CaMOYIIpaBJICHUH B 00pa30BaTeIbHON OpraHU3aIlNy;
YMEHHE B3aMMOJCWCTBOBATh C COIMATbHBIMU WHCTUTYTaMH B COOTBETCTBHHM C WX (PYHKIUAMH U
Ha3HAYCHUEM;
TOTOBHOCTb K T'YMaHHUTapHON U BOJIOHTEPCKOU AEATENBHOCTH
naTpruoTHYECKoe | chOPMUPOBAHHOCTh POCCHHCKON TPayKAaHCKOW HIICHTUYHOCTH, TAaTPHOTH3MA;
BOCIIMTaHHE: [IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOIIAM, JOCTIDKEHHSIM POCCHUHACKHX YYEHBIX B
00J1aCTH (PU3UKHN B TCXHUKE
JTyXOBHO- c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBEJICHHUS;
HPaBCTBEHHOE CIOCOOHOCTh OILICHMBATh CHTYallMI0 W TPHHAMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH Ha
BOCIIHTaHUE! MOpaBbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JACSITETLHOCTH YIEHOTO;
OCO3HaHUE JJUIHOTO BKJIJIa B IOCTPOCHNE YCTOWIMBOTO OYIyIIeTo
3CTeTHYECKOe JCTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETHUKY HAYYHOTO TBOPUECTBA, IPUCYIIETo HHU3MUECKON
BOCIIUTAHUE: Hayke
TPYIOBOE WHTEpEC K pasNUYHbIM cepam mnpodeccnoHaIbHON MAEATENHHOCTH, B TOM YFHCIE CBSI3aHHBIM C
BOCITUTAHUE: (hM3HUKOM M TEXHUKOW, YMEHHE COBEpPIIaTh OCO3HAHHBINA BHIOOp OyAyIIel mpodeccun U peaIn30BhIBaTh
COOCTBEHHBIE KH3HEHHbIE TIJIaHBI;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa3oBaHUIO U CaMOOOPA30BAHUIO B OOJIACTH (PU3UKH HA TPOTSHKEHUH
BCEU KU3HU
JKOJIOTHYECKOe | c(hOPMHUPOBAHHOCTH AKOJIOTHYECKON KyIbTYpBI, OCO3HAHHE TIIO0ATBFHOTO XapakTepa JKOJIOTHYECKIX
BOCTIMTAaHUE: npoOiem;
IUIAHUPOBAaHUE M OCYILIECTBICHUE JACHCTBUH B OKpY)KalOUIeW cpeae Ha OCHOBE 3HaHUS Ieliel
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
paciMpeHne OmbITa JIeATENIbHOCTH AKOJIOTUYECKON HAIpPaBICHHOCTH HAa OCHOBE MMEIOIIMXCA 3HAHUN
1o (husmKe
LEHHOCTU c(OPMHUPOBAHHOCTb ~MHPOBO33PDEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO — Pa3BHUTHS
HAYYHOTO (hu3nvecKoi HayKu;
TIO3HAHHUSA: OCO3HaHWE IICHHOCTH HAayYHOH JEATENIbHOCTH, TOTOBHOCTh B TPOLECCe W3YYCHHUsS (QHU3UKH

OCYIICCTBJIATH NPOCKTHYIO U HCCIICAOBATCIIbCKYIO JCATCIIbHOCTD MHANMBUAYAJIbHO U B I'PYIIIIC

MeTanpeaMeTHbIE Pe3yJbTAThI

Tlo3HaBaTeJIbHBbIE YHUBEPCAJIBbHbLIC y‘leﬁHLle lIeﬁCTBHH

bazoBrie
JIOTHYECKHUE
IIEUCTBUSL:

CaMOCTOSITETHHO (hOPMYITUPOBATh U AKTYyaJTU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONpEeNeNATh LeNU ACSITENIbHOCTH, 3a1aBaTh MapaMeTphl U KPUTEPUU UX TOCTIKCHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUCCKUX SIBJICHIIX;
pa3pabaThiBaTh ILIaH PELICHHS MPOOJeMbl ¢ Y4YETOM aHalIM3a HUMCIOIIUXCS MaTePUAIbHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JIE€ATEIILHOCTH, OIICHHBATH COOTBETCTBHE pPE3YJIbTATOB IIENISIM, OIICHUBATH
PHUCKH TIOCJIEICTBUN JEATEIBHOCTH;

KOOPJMHUPOBATh U BBIMOJIHATH Pa0OTy B YCIOBHSX PEATbHOTO, BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBHS;

pa3BUBATh KPEaTHBHOE MBITINICHUE IPH PEIICHUH KU3HEHHBIX MPO0JIeM

bazoBrie
HCCJIEI0OBATENBLC
KHe IEWCTBUS:

BJI1aACTh Hay‘-IHOfI TepMHHOJ’IOI‘Heﬁ, KIIFOYEBbIMU ITOHATHUAMU U MCTOJaMU (I)I/ISI/I‘-IGCKOI‘/'I HAaYyKH,

BJIaJeTh HaBBIKAMU YYeOHO-MCCIIEOBATEIILCKOW M TMPOEKTHOH AEATENILHOCTH B 00NacTH (U3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITENIbHOMY ITOMCKY METOJIOB PEIICHUS 3a1ad (pU3NIECKOro
COZEpKAaHUs, TPIMEHEHHIO PA3INYHBIX METOOB ITO3HAHHS;

BJIaJeTh BUAAMH ACATEIBHOCTH MO MOTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIpEeTalny, MpeoOpa3oBaHHIO
U TIPUMEHEHUIO B PAa3IUYHBIX yYEOHBIX CHTyalUsX, B TOM YHUCIE MPU CO3AaHUH y4eOHBIX MPOEKTOB B
obnactu GU3NKH;

BBIABJIATE NPUYUHHO-CICACTBCHHBIC CBA3W MW aKTyaJIM3UPOBATh 3aJdady, BBIJIBUIaTb THUIIOTE3Y eé
pelLIeHrs], HAXOAUTh apryMEHTHI Ui JO0Ka3aTelbCTBA CBOMX YTBEP)KICHHUH, 3aJaBaTh MapamMeTpbl U
KPUTEPHHU PEIICHUS;

AHAJIM3UPOBATL IIOJYUCHHBIC B XOJ€ PCHICHHA 3adadyd pe3yJbTaThl,
JOCTOBEPHOCTD, IPOTHO3MPOBATH U3MCHCHHNE B HOBLIX YCJIOBUAX;
CTaBUTH U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/1aUl B 00pa30BaTEIbHOM IESITENFHOCTH, B TOM YHCIIE IIPU

KPUTHUYCCKHU OLCHMBATH HX




W3YYCHUU (PU3UKU;

JIaBaTh OIICHKY HOBBIM CHUTYaIlHSIM, OIICHUBATH IPHUOOPETEHHEIH OIIBIT;,

YMETh NIEPEHOCUTE 3HAHUSA 110 (PU3HUKE B MPAKTHICCKYIO 00JIaCTh KU3HEICATEIIHHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIC UJICH, PEIJIATaTh OPUTHHAIBHBIC TIOIXObI M PEIICHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOIYCKAIOIINE aThTePHATHBHBIC PEIICHUS

Pa6ora c
nHpOpMaIeH:

BJIaACTh HAaBbBIKAMH IIOJIY4YCHUA I/IH(l)OpMaHI/II/I (1)I/I3I/I‘ICCKOFO COJACpXKaHNA U3 HUCTOYHHUKOB pa3HbIX
THIIOB, CAMOCTOSITETIbHO OCYINECTBIATh TOMCK, aHajiW3, CHCTEMATH3AIMI0O KM HWHTEPIPETAIHIO
UH(OPMAIHK Pa3INYHBIX BHIOB M (OPM TPEICTABICHNUS;

OILIEHMBATH JIOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIL30BAaTh CpEACTBa I/IH(i)OpMa]_[I/IOHHI)IX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUA B peuICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3al[MOHHBIX 3amad C COOJIOIeHHEM TpeOOBaHMI
APrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTUCHBI, PECYPCOCOEPEKEHH s, PABOBBIX U ITHUCCKUX HOPM,
HOpM MH(POPMAIIMOHHOM 0€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COMEPXNAHUSA B Pa3IMYHBIX (opMmarax ¢ y46TOM Ha3HAYCHUS
uH(OPMAITHH | 1IETICBOH ayAMTOPHH, BRIOUpAsi ONTHMAIIbHYIO (JOpMY MTPEACTABICHUS U BU3YATHU3AIMH

KoMMyHMKATHBHBbIE YHHBeEpPCaJibHbIE Y4eOHbIe 1eliCTBUS

Oo6uienue OCYILIECTBIIATH OOIIEHHE Ha yPOKax (PU3MKU M BO BHEYPOUHOU JEATEILHOCTH;

CIOCOOCTBYET pacro3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYalli U CMATYaTh KOH(IIUKTEI,

(hopMHUPOBaHUIO | Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3bIKOBBIX CPEJCTB;

YMEHHMIA: MTOHUMATh M WCIIOJIB30BaTh MPEHMYIIECTBa KOMAHTHOW M MHAMBUAYAIbHOH paboThI

CoBMmecTHad BBIOMpATh TEMATHKY U METOZBI COBMECTHBIX ACHCTBHI C Y4ETOM OOLIMX MHTEPECOB, U BO3MOXKHOCTEH
JESITENTbHOCTD Ka)KA0T0 4JIeHa KOJJIEKTUBA;

MPUHAMATh IIeJTH COBMECTHOW AEATEIHHOCTH, OPTaHW30BBIBATh M KOOPAMHHUPOBATH NEHCTBUA MO €&
JIOCTW)KEHHIO: COCTaBJIATh ILIAH JACUCTBUM, pacnpelreisTh POiadM C YYETOM MHEHMHM YYacTHHKOB,
00CyXI1aThb pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJaJa M KaKIOTO YYAaCTHHKA KOMaHIbl B OOIIMH pe3yiabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WJIEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, TPAKTHYECKON
3HaYUMOCTH,;

OCYIIECTBIATh TO3UTUBHOE CTPATETHYECKOE IIOBENCHHE B PANIMYHBIX CHTYalUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM

PeryasiTuBHbIE YHHBepCcAIbHbIE YUeOHbIE NeiiCTBUS

CamMoopranusal] | caMOCTOSITETFHO OCYIIECTBISATH IMO3HABATENBHYIO JEATENBHOCTh B 00NacTH (PM3WKH M acTpOHOMUH,
ns BEISIBIISITH TIPOOJIEMBI, CTABUTH M (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CHOCOOCTBYET CaMOCTOSATEIHFHO COCTABJIAThH IUIAH PEIICHUS PAcuETHBIX M KAYECTBCHHBIX 3a]a4, IJIaH BBIIOJHECHUS
(hOpMUPOBaHUIO | MPAKTUYECKON pabOThl ¢ YYETOM UMCIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
YMEHMI: MPEANOYTEHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

pacIupsTh paMKH y4eOHOT'O IPeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA,

JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHMBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHHIO U MPOSBICHUIO SPYIUIMUA B 001aCTH (DU3UKH, TOCTOSHHO MOBBIIIATH

CBOH 00pa30BaTENbHBINA U KYJIBTYPHBIA YPOBEHB
CaMOKOHTPOJIb | JTaBaTh OIIEHKY HOBBIM CHUTYalldsIM, BHOCHTH KOPPEKTHUBHI B JIEATEIILHOCTD, OIICHUBATh COOTBETCTBHE
CIOCOOCTBYET Pe3yJIbTATOB IEIISAM;
(bopMUPOBaHUIO | BIIAJCTh HABBIKAMU [O3HABATECIBHONW pe(UIeKCMM Kak OCO3HAHUS COBEpIIACMBIX JEHCTBHHA U
YMEHHIA: MBICTTUTENFHBIX MTPOLIECCOB, UX PE3YIHTATOB M OCHOBAHUIA;

WCTIOJIB30BaTh MPUEMBI pe(IIeKCHH AJIS1 OLIEHKU CUTYAIlNH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBAThH PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS TI0 UX CHIDKCHUIO;

MPUHUMATh MOTHBBI U apI'YMEHTHI IPYTHX MPU aHATN3E PE3yJIbTaTOB JCATCILHOCTH;

MIPUHAMATH ce0sl, TOHNMast CBOM HEJOCTATKH U JOCTOWHCTBA;

MIPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX TPU aHAIH3E PE3yIbTATOB NEATCILHOCTH;

MPHU3HABATH CBOE MPABO M MPaBO JPYTUX HA OUTHOKH
OMOIIMOHAIIEHBI | CAMOCO3HAHUS, BKITIOYAIOIIETO0 CHOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSHUE, BUICTH
51 WHTEJUICKT | HapaBIICHUS Pa3BUTHSA COOCTBEHHON AMOIMOHAIBHOU c(hephl, OBITH YBEPCHHBIM B ceOe;
CIOCOOCTBYET CaMOpETYJIMPOBAaHUS, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
(hopMUpOBaHUIO | MOBEACHUE, CIIOCOOHOCTh aJaITHPOBATHECS K AMOIMOHAIBHBIM HU3MEHEHHUSM W TPOSBISTH T'MOKOCTb,
YMEHHIA: OBITH OTKPHITBIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAIHUH, BKHIOH&IOHICﬁ CTPEMJICHHUEC K OOCTMIXKCHUIO HCJIM M YCICXY, OITHUMHU3M,




MHHUIOWATUBHOCTH, YMCHUC I[eﬁCTBOBaTB, HCXOOd U3 CBOUX BO3MOKHOCTEH

IIpunsatue cebs

OMIATHH, BKIIOYAOMIEH CIIOCOOHOCTh TOHUMATh SMOIIMOHAIEHOE COCTOSTHUE JIPYTHX, YIUTHIBATH €r0

u JPYTHX | TIPH OCYHIECTBIEHUH OOLIEHHS, CIIOCOOHOCTD K COYYBCTBHUIO U CONEPEKUBAHUIO;

CIIOCOOCTBYET COLIMA/IbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpaMBaTh OTHOLIEHHS C APYTMMH JIHOJbMH,
(GbopMUpPOBaHUIO | 3200TUTHCS, IPOSBIATH MHTEPEC U pa3peIlaTh KOHQIUKTHI

YMCHHMN:

IIpeaMeTHBIE Pe3yJIbTATHI

10 kaace | K koHumy oOyyenust B 10 kimacce mpeaMmeTHbIE Pe3ysbTaThl Ha YIIyOJEHHOM YPOBHE IOJDKHBI OTpaKaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOMINXCS YMEHHIA:

[IOHUMATh POJNb (PU3MKH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJIOTHYECKOH, COLMAIBHOH U
9THYECKOH cepax NesTeIbHOCTH YeNOoBEeKa, POJib U MECTO (PM3UKU B COBPEMEHHOW Hay4YHOU KapTHHE
MHpa, 3HaUCHHE ONHCATEIHHOM, CUCTEeMaTH3UPYIOIel, 00BSICHUTEIBHON ¥ POTHOCTHYECKOH (YHKIIUI
(usnuecKoi TEOpUN — MEXaHUKH, MOJIEKYJISIPHOH (QU3UKK U TEPMOJMHAMUKH, POJIb PU3HYECKOH TEOPHH
B (hOPMHUPOBAHNM NPEACTaBICHUH 0 GU3UUIECKON KapTHHE MHPA;

pas3nuyaTth yCIOBUS MPUMEHUMOCTH MOJIesIel (U3NYEeCKUX Te U MPOLECCOB (ABICHUHN): HHEpUUAIbHAs
cucreMa otrcuéra, aOCOJMIOTHO TBEPAOE TEJIO, MaTepHalbHas TOYKA, PABHOYCKOPEHHOE JBHXKCHUE,
cBO0OJIHOE MajJCHUE, a0COIIOTHO yIpyras Aedopmariins, adCOMIOTHO YIIPYroe U abCOMOTHO HEYIpyroe
CTOJIKHOBEHHSI, MOJICTH Ta3a, XUAKOCTH M TBEPAOro (KPUCTAIUIMYECKOr0) TeNa, HWIACAIBbHBINA Tras,
TOYEYHBIH 3apsil, OAHOPOJHOE IEKTPUUYECKOE I10JIE;

pasnuyate ycinoBus (TpaHHLBI, 00JacTH) NPUMEHUMOCTH (H3MYECKHX 3aKOHOB, MIOHUMATh BCEOOIIMi
xapakTep QyHIaMeHTaTbHBIX 3aKOHOB M OTPaHHYEHHOCTh HCIOIb30BaHUsI YaCTHBIX 3aKOHOB;
aHaJIM3UPOBATh U OOBSICHATH MEXaHUYECKHE MIPOLIECCH] U SIBICHUS, UCTIONb3YS! OCHOBHBIE ITOJIOKEHHS U
3aKOHBl ~MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIO  JABWXKEHUsS, (OPMyNbl KHHEMaTHKH
PaBHOYCKOPEHHOI'O JBI)KEHUsI, NpeoOpa3oBaHus lammies IUis CKOPOCTH U TIEPEMEILCHHS, 3aKOHBI
HeloToHa, mMpUHLMI OTHOCHUTENBHOCTH ['anmumiies, 3aKOH BCEMHMPHOIO TATOTEHMSI, 3aKOHBI COXpaHEHUS
HMITyJIbCA U MEXaHWYECKOW JHEPrHH, CBA3b PadOTHl CHIIBI C M3MEHEHHEM MEXaHHMYECKOH SHepruw,
YCIIOBUSL PaBHOBECHs TBEPIOIO Teja), IPH 3TOM HCIIOIb30BATh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBUSI TPUMEHHMOCTH (PH3MUYECKHUX 3aKOHOB: TpeoOpa3oBaHWi ['ammiesi, BTOpOTO H
TPETbero 3aKOoHOB HbBIOTOHA, 3aKOHOB COXpaHEHUS HUMIYJIbCAa M MEXaHMYECKOW SHEPrHM, 3aKOHa
BCEMUPHOTI'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHATH TEIUIOBBIE MIPOLIECCHI U ABJICHNUS, HCIOIb3Ysl OcHOBHBIE nonoxkeHust MKT n
3aKOHBI MOJICKYJISIPHOW (M3MKM M TEPMOJMHAMHUKHU (CBSI3b NAaBJICHWS HIEAJIBHOIO rasa co CpeaHeil
KMHETHYECKOIl SHEeprueil TemaoBOro ABMXKEHHS M KOHLIEHTpalMeil ero MOJIEKYJ, CBSA3b TEMIIEpaTyphl
BEIIECTBA CO CpPEAHEH KHMHETUYECKOM SHEprHei TEmJOBOro JBUKEHHS €ro YacTHUI], CBA3b JABICHUS
UACaTbHOTO Ta3a C KOHIIEHTpallMed MOJEKyJd W €ro TeMIepaTypol, ypaBHeHHe MeHneneeBa—
Krnaneiipona, mepBbIif 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHHs SHEPTUH B TEIUIOBBIX MPOIIEccax), MPU
3TOM HCIIOJb30BaTh MaTeMaTH4EeCKOe BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBHUS IPUMEHHUMOCTH
ypaBHeHus1 MenzneneeBa—Kianeiipona;

aHAJM3UPOBaTh U OOBSICHATH DIIEKTPUYECKUE SIBICHUS, HCIONb3ysS OCHOBHBIC TMOJOXEHHUS W 3aKOHBI
JNEKTPOANHAMUKN (3aKOH COXPAHEHHUS SJIEKTPHUYECKOTro 3apsjaa, 3akoH KylioHa, MOTEHIHMANbHOCTH
IEKTPOCTATHUECKOTO IIOJIS,, MPUHLMI CYNEPHO3ULUN 3JIEKTPUYECKUX II0JIeH, IPU ITOM YKa3bIBas
YCIIOBHSI IPUMEHUMOCTH 3akoHa KylioHa, a Takyke MpaKTHYECKH BaXXHBIE COOTHOIICHHUS: 3aKOHBI Oma
JUISL y4acTKa LeNH U s 3aMKHYTOH 3JIeKTpuuecKoi uenw, 3akoH Jxoyns—Jlenna, npasuna Kupxroga,
3akoHbl Dapazges A AIEKTPONIN3a);

ONHUCHIBATh (PU3MUECKHE TIPOLECCHl U SBJICHUS, HCIOJb3Ys BEJIWYMHBL IEPEMEIEHHE, CKOpPOCTh,
YCKOpEHHUE, UMITYJIbC TENa U CUCTEMBI TEN, CHWJIA, MOMEHT CUIIbI, 1aBJICHHE, [TOTEHIMAIbHAs YHEPTHsl,
KUHETHYECKasl YHEPTusl, MEXaHUUEeCKasi 3HepIrus, paboTa CUIIbl, LIEHTPOCTPEMUTENILHOE YCKOPEHHE, CHila
TSDKECTH, CHJIa YNPYTOCTH, CHJa TPEHHS, MOIIHOCTh, SHEPTHUS B3aUMOJAEHCTBUS Teda ¢ 3emMaéit BOMM3u
e TOBEpPXHOCTH, SHEpPrus ynpyrod nedopMalud NpPY>KUHBI, KOJUYECTBO TEIUIOTHI, a0CONIOTHAS
TeMmIepaTypa Tena, paboTta B TEPMOJUHAMHKE, BHYTPEHHSS SHEPTHs WAC€aIbHOTO OJHOATOMHOIO rasa,
paboTa uaeanbHOTO ra3a, OTHOCHTEIbHAS BIaXXHOCTh Bo3ayxa, KII/l maeansHOTO TEIUIOBOTO BUTATEIIS,
3JIEKTPUUECKOE T0JIE, HANPSHKEHHOCTD 3JIEKTPUUYECKOrO IMOJIsA, HAPSHDKEHHOCTD TOJS TOYEYHOTO 3apsa
WIN 3apsHKEHHOTO IIapa B BAKYYME U B IUBJICKTPUKE, TOTEHIMAT 3JIEKTPOCTATHUECKOT0 MOJIs, Pa3HOCTh
MOTEHINAJIOB, SJEKTPOABIDKYIAs CHIa, CHUJa TOKA, HaNpsDKEHHE, MOIIHOCTh TOKAa, 3JIeKTpUUecKas
€MKOCTh IIJIOCKOTO KOHJEHCATopa, COMPOTHUBIEHHE YydYacTKa IEeNH C IO0CJIEOBaTENbHbIM |
NapajieabHbIM COEIUHEHHEM PE3UCTOPOB, SHEPTUsl SJIEKTPUUECKOT0 MOJIsl KOHAECHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUSI (U3MUECKUX SIBICHUH: MEXaHHMUYECKOE JABHMKCHHUE, TEIIOBOE
JBIDKEHHE YaCTHIl BEIIESCTBA, TEMJIOBOE PaBHOBecHe, OPOYHOBCKOE NBMXKeHHE, Au((dy3Hs, ucnapeHue,




KAIIEHWEe ¥ KOHJAEHCALMs, IUIaBJICHHE W KPHUCTAUIM3AlUs, HampaBlIeHHOCTh TeIUIONepenayn,
AEKTPU3AIUS TeJl, SKBHITOTEHIIHAITBHOCTD MTOBEPXHOCTH 3apSHKEHHOTO NMMPOBOIHHKA;

— TPOBOAWTH WCCIIEOBAHWE 3aBHCUMOCTH OJHOW (PM3UYECKON BENHYMHBI OT IPYTOH C UCIOIH30BAHUEM
MIPSAMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH PE3YNBTATHI MONydeHHON
3aBUCHMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TpapuKoB ¢ Y4ETOM aOCONIOTHBIX IOTPEHIHOCTEH
I/I3MepCHI/II\/'I, ACJIaTh BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA,

— TPOBOAWUTH KOCBEHHBIE M3MEPEHUS (PU3MUYECKHX BEIMYHMH, MPH 3TOM BHIOMpPATh ONTUMAaNbHBI METOA
W3MEpEeHHsI, OICHHBATh a0COJIOTHBIE W OTHOCHUTEIbHBIE MOTPEUIHOCTH TNPSIMBIX U KOCBEHHBIX
U3MEpPEHUH;

— TPOBOAWTH OMBITHI MO MPOBEPKE MPEIOKEHHOW THUIOTE3BI: IUIAHUPOBATh HKCIEPUMEHT, COOHMpaTh
9KCIIEPUMEHTAbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MMOJIy9€HHBIE PE3YyJIbTaThl U JENaTh BBIBOX O CTaTyce
MPEIOKEHHON THITOTESBI;

— co0Omopate mpaBmia 0Oe30macHOro TpyAa IpU NPOBEJICHHH HCCICNOBaHMA B paMKax Y4eOHOTo
JKCIIEPUMEHTa, TpPaKkTUKymMa M y4eOHO-MCCIEeOBATE€IbCKOM M  TMPOEKTHOH  JesITeIhbHOCTH C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB M TaOOPaTOPHOTO 000pyI0BaHMUS;

— pemaTh pacu€THBIE 3a/1a4d C SIBHO 3aJaHHOW U HESIBHO 331aHHOM (PU3NUECKON MOJENbIO: Ha OCHOBAaHUU
aHanM3a yCJIOBHS OOOCHOBBIBaThH BHIOOp (DM3MUECKONW MOJENH, OTBEYAIOLIeH TpeOOBaHHUSIM 3agau,
MPUMEHATh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaTbl (PHU3UYECKUX TEOpUH TIpHU
HCIOJB30BAHUN MATCMAaTUYCCKUX MCETOJOB PCHICHUA 3aaad, I[MIPOBOAUTH pacqéTm Ha OCHOBaHUU
UMCIOIUXCA MNaHHBIX, aHAJIM3UPOBATH PEIYJIBTATHI WU KOPPEKTUPOBATH METOABI PCHICHUA C y‘IéTOM
TIOJTy9E€HHBIX PE3yIIbTaTOB;

— pemaTh KaueCTBEHHBIE 33/1a4H, TPeOyIoIue NPUMEHEHNS 3HAHUN U3 Pa3HBIX Pa3fesoB Kypca QU3UKH, a
TaKKe WMHTETpallMil 3HAHWW W3 JPYTHX IPEAMETOB €CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh
JIOTHYECKYIO LIETIOUKY PAacCyKICHUI C OMOpOW Ha W3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pru3nveckne
SIBIICHUS;

— HCIIOJIb30BATh TCOPECTUYCCKUEC 3HAHUA I O6’b§ICHeHI/IH OCHOBHBIX NPUHIIUIIOB pa6OTI)I HU3MCPUTECIIBHBIX
MpUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKUX IPOLIECCOB;

— TPUBOJHUTH IMPHUMEPHl BKJIAJa POCCHUCKAX M 3apyOeKHBIX YYEHBIX-(QDU3UKOB B PAa3BUTHE HAYKH, B
00BsSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

— aHaJM3MPOBaThb M OLEHHMBATh MOCIEACTBUS OBITOBOW W MPOU3BOJACTBEHHOH AEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM ¢ (PM3UUECKUMH MPOLIECCaMH, C MO3MLIUHN 3KOJIOTHIECKOW 0e30IMacHOCTH, MPEACTaBICHUHA O
palMOHATBHOM HNPUPOJAONOJIB30BAHNN, @ TAaKKE Pa3yMHOM MCIIONb30BAHUM JOCTIDKEHUH HAayKH U
TEXHOJIOTHUH IS JaJIbHEUIIET0 Pa3BUTHS YEIOBEYECKOT0 O0IIECTBA;

— TPHUMEHATHh pa3IUYHBIE CHOCOOBI paboTel ¢ uHpopManueld (U3UYECKOrO0 COACPNKAHUSA C
HCIIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH, ITPH 3TOM HCTIOIH30BATh COBPEMEHHBIE
nHPOPMAIIMOHHBIE TEXHOJOTMM MAJsl TOMCKa, TepepaboTKu W TpenbsBleHHs ydeOHOW W HaydyHO-
NOMYJSIpHOH HMHGOPMAaLUK, CTPYKTYPHPOBaHUS W HHTEpHpeTalud HH(QOpMaluu, MOJYYCHHOUW W3
Pa3TMYHBIX MCTOYHHWKOB, KPUTHYECKH AHAIW3UPOBATH MOMyYaeMyI0 HH(OPMAIMIO W OIICHWBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHHM, TaK ¥ HA OCHOBE aHAJIN3a NCTOYHHNKA HH(opMaIuy;

— TPOSBJIATH OPTraHU3AIMOHHBIC W MO3HABATCIIBHBIC YMCHHA CaMOCTOSATCIILHOI'O HpHOGpCTCHI/Iﬂ HOBBIX
3HaHWH B IIPOLIECCE BBIMOJTHEHUS MPOSKTHBIX M yueOHO-UCCIEJ0BATENBCKIX paboT;

— paboTaTh B TPYIE C WUCHOJHEHHWEM DPa3NWYHBIX COIHUAIBHBIX POJEH, IUIAHWPOBAaTh PabOTy TpPyTIIH,
palMoOHAIIBHO pacupeneaTh AEATEIbHOCTh B HECTAHAAPTHEIX CUTYyallUAX, aJ€KBAaTHO OLICHUBATh BKIIAL
Ka)KIOTO M3 YYaCTHUKOB TPYIIIBI B PELICHHE PACCMATPHUBAEMON MTPOOIEMBL;

— TpOSIBISATH MOTHBALMIO K Oynymied mpodeccHOHATBHON NEesITeIbHOCTH MO CHENHANbHOCTIM (PHU3HKO-
TEXHUYECKOT0 MPOduIIs

11 kaacc

K xoniry obydenums B 11 kimacce mpemMeTHBIE pe3ysbTaThl Ha YIIIyOJEHHOM YpPOBHE JIOJDKHBI OTPaXKaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOMINXCS YMEHHIHA:

— TIOHMMAaTh POJIb (PU3MKH B DKOHOMHYECKOW, TEXHOJOTMYECKOH, COIMaIbHOW W ITHUYEcKoW cepax
JeSITEIbHOCTH  4YelloBeKa, POk M MeCTO (PM3MKM B COBPEMEHHOH HAy4YHOH KapTHHE MHpa, POIb
aCTPOHOMHHM B MPAKTUYECKOH JAESITEILHOCTH YeJI0BeKa U JalbHEelIIeM HayuYHO-TEXHUYECKOM pa3BUTHUH,
3HAYEHHE OIMUCATEeIbHON, CHUCTEeMAaTHU3UPYIOUIeH, OOBACHUTENFHOW M TPOTHOCTHYECKOW (QyHKIMI
(hm3ryecKoi TEOPHH — NMEKTPOANHAMUKH, CTICIINATHHON TEOPHHA OTHOCHTEIHHOCTH, KBAHTOBOW (DH3HKH,
poib (u3nveckoi Teopud B (OPMHUPOBAHMM NPEACTABICHUH O (QHU3MYECKOH KapTHHE MHUpPa, MECTO
¢u3nueckoll KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX TNPEICTABICHUI O
[IPUPOAC;

— pa3nuyaTh yCIOBHS NMPUMEHUMOCTH Mojenell (PH3MYecKnX TeN W MPOIECCOB (SBICHUN): OAHOPOIHOE
JIEKTPUYECKOE ¥ OJHOPOJHOE MArHWTHOE IIOJIsl, TapMOHHYECKHWE KONeOaHWs, MaTeMaTHYeCKUH
MasITHUK, MICAIbHBIA TPYKUHHBIA MasTHUK, TapMOHHUYECKHE BOJHBI, WACANbHBIH KoJeOaTelbHbIH




KOHTYp, TOHKas JINH3a, MOJIeJIel aToMa, aTOMHOTO sIpa M KBAHTOBOM MOJIENTH CBETA;

pasnuyath yciuoBus (TpaHMLBI, 00JacTH) NPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MIOHUMATh BCEOOIIMi
xapakTep QyHIaMEeHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh HCIIOIb30BAHMUS YaCTHBIX 3aKOHOB;
aHaJIM3UPOBaTh W OOBSCHATH SJEKTPOMArHUTHBIE TPOLECCH M SIBJICHUS, HCIOJB3Ysl OCHOBHBIC
MOJI0KEHUS M 3aKOHBI 3JIEKTPOJUHAMUKH M CHIEHUAILHON TEOPUH OTHOCHTEIBHOCTH (3aKOH COXPaHEHHUS
ANEKTPUIECKOTO 3apsiyia, cuiia Amnepa, cuia JIopeHIa, 3aKOH 3JIeKTPOMArHUTHOW WHITYKIIUH, MTPAaBUIIO
Jlenna, cBsizb IIC caMOMHAYKIIMH B DJIEMEHTE DJIEKTPHUYECKOHN MEMH CO CKOPOCTHIO M3MEHEHHSI CHIIBI
TOKa, TIOCTYJIAThI CIICLUAJIbHON TEOPUH OTHOCUTEIBHOCTH DUHINTEHHA);

aHaJM3UPOBaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHl M SIBJICHUS, HCHONB3YS IOJIOKEHHS KBaHTOBOW
¢u3uku (ypaBHeHHe OWHIITeHHaA Ans (orodddekra, mMepBbli U BTOpOH mocTynarsl bopa, mpuHIUI
COOTHOLIEHUs HeonpeaenéHnocreil ['elizenOepra, 3aK0HbI COXPAaHEHUS 3apsiI0BOIO U MacCOBOTO YHCEI
Y DHEPI'UH B SAJICPHBIX PEAKIUIX, 3aKOH PaJIMOAKTUBHOTO pacraia);

OIMCHIBATh (PH3MUYECKHE MPOIIECCHI U SBJICHUS, UCIIONb3Ys BEIHMUUHBI: HAPSDKEHHOCTD AJIEKTPUIECKOTO
1OJIsI, TIOTCHIWAN 3JEKTPOCTATHYECKOTO TIONS, Pa3HOCTh MOTEHIHMAIOB, JIIEKTPOJBMKYILIAS CHIIA,
MHIYKIHMS MarHUTHOT'O TOJS, MarHUTHBIA MOTOK, ciia AMIepa, MHIYKTUBHOCTb, JJIEKTPOIBHKYILASL
CHjla CaMOMHIYKLWH, 3HEPrdsi MarHUTHOTO IIOJI NPOBOJHHMKA C TOKOM, PEIATUBHCTCKUII HMIIYJIBC,
II0JIHAsL PHEPIHs, SHEPIUs MIOKOsI CBOOOIHON YaCTHUIbI, 3HEPIHa U UMITyJIbC (POTOHA, MAacCOBOE YHCIIO U
3apsiz siApa, SHEPTHs CBA3H S1Ipa;

OOBSICHSITH OCOOCHHOCTH NPOTEKaHUS (PHU3MYECKHX SBICHHUH: DJIEKTPOMArHUTHAash HMHIYKLUS,
CaMOMHJIYKILIUS, pe30HaHC, HWHTepdepeHNrs BOJNH, AUGPaKOus, AUCHEPCHS, IOTHOE BHYTpEHHEe
otpaxkeHue, (otornekrpudeckuii 3pdext (dhoroaddexr), ampda- m Oera-pacmaabl gaep, TaMma-
H3Iy4eHue snep, Gu3nveckue MPUHLUIEI CIEKTPAIbHOIO aHAIN3a U PaboTHI J1azepa;

OTIpE/IeNISITh HAIIPABIICHUE WHIYKIIMA MAarHUTHOTO TIOJISi MTPOBOJHHUKA C TOKOM, CHIIBI AMIiepa W CHIIBI
Jlopenna;

CTPOUTh H300paKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajloM, TOHKOW JIMH30H, M PpacCUUTHIBATH €ro
XapaKTEePUCTHUKHY;

NPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TMOHATHS, TEOPHUM W 3aKOHBI JUIA aHalu3a |
00bsicHEeHHsT (U3UYECKUX TMPOILECCOB, IPOUCXOIAIINX B 3BE3MaX, B 3BE3IHBIX CHCTEMax, B
MEXTaJJaKTUYECKOH cpefie; ABIKCHISI HEOECHBIX TEJ, YBOJIIOINH 3BE311 U BeeneHHoi;

MPOBOJUTH HCCIICAOBAaHME 3aBUCUMOCTEH (DU3MYECKHX BETUYMH C HUCIOJIB30BAaHUEM MPAMBIX
U3MEpEHUH, TpPH OSTOM KOHCTPYMpPOBATh YCTaHOBKY, (HUKCHPOBAaTh pe3yJbTaThl IONyYEHHOH
3aBUCUMOCTH (PU3MYECKHX BENUYMH B BUAE TpauKOB C YYETOM aOCONIOTHBIX IOTPELIHOCTEH
U3MEpPEHHH, JINIaTh BEIBOBI 110 PE3yJIbTaTaM MCCIIeJOBaHMS,

IIPOBOJUTH KOCBEHHbBIE M3MEpPEHHs (PU3UUECKUX BEIUYMH, IPU 3TOM BBIOMPATh ONTHMAJIBHBIH METOJ
HU3MEpPEHMsI, OLIEHUBATh aOCOJIOTHBIE M OTHOCUTENbHBIE IIOTPELIHOCTU HPSAMBIX M KOCBEHHBIX
A3MEPEHUN;

NPOBOJMTE OIBITHI 10 TPOBEPKE MPEIUIOKEHHON THUIOTE3bl: IUIAHUPOBATH JIKCIIEPUMEHT, COOHMpATh
IKCIEPUMEHTAIILHYIO YCTaHOBKY, aHAIM3UPOBATh MOJTY4YCHHBIE PEe3YJIbTaThl U AeJaTh BBIBOJ O CTaTyce
MIPEIIOKEHHOM TUIIOTE3BI;

OTIMCHIBATh METO/IbI MOTYYECHHUS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;

coOmoaare TpaBuia Oe30mMacHOro Tpyla IpH MNPOBEICHHH HCCICJOBaHMA B paMKax Y4eOHOTO
IKCHEpUMEHTa, MpPaKTUKyMa M Y4eOHO-HCCIEAOBATEIbCKOH M  TMPOEKTHOM JESTETbHOCTH C
HCIIOJIb30BAaHUEM M3MEPUTENIbHBIX YCTPOICTB 1 1a00paToOpHOro 000py10BaHNUS;

pemarh pacyéTHbIE 3a7a4ll C SIBHO 33laHHOM M HESBHO 3aJlaHHOM (PM3MYECKON MOAEIbIO: Ha OCHOBAHUHU
aHaJM3a YCJIOBHMS BBIOMpATh (U3MUECKHE MOAEIH, OTBEYAIOUIME TPeOOBAaHMSM 3agaud, NPUMEHSTbH
(GopMyInbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (U3UYECKHUX TEOpUH TP MCIIOIB30BAHUH
MaTeMaTHYeCKUX METOJOB PEIICHHUs 3a]a4, IPOBOAUTH PAacuEThl HA OCHOBAHHHM MMEIOIIUXCS JTaHHBIX,
aHAJIM3UPOBAThH PE3YIbTATH M KOPPEKTUPOBATh METO/IBI PELICHUS C YUETOM MOJIYUCHHBIX PE3YIbTaTOB,;
pemarh KadyecTBEHHbIE 3a1auu, TpeOYIoLIre MPUMEHEHUsI 3HAHUI U3 pa3HbIX pa3/ienoB Kypca pusuku, a
TaKKe HMHTErpaldy 3HAHUH M3 JPYTrUX INPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKJA: BBICTPAWBAaTh
JIOTHYECKYIO LIETIOUKY PAacCyKICHUI C OMOpOW Ha W3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pru3nveckue
SIBJICHUS;

UCTIOJIb30BAaTh TEOPETUUECKUE 3HAHUS Il OOBSICHEHHSI OCHOBHBIX IPUHLIUIIOB pabOThl H3MEPHUTEILHBIX
MpUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKUX MPOLIECCOB;

NPUBOJUTE MPHUMEPHI BKJIaJa POCCHUICKHX M 3apyOeKHBIX YUYEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

aHaJM3UPOBaTh M OLIEHHBATH MOCJIEACTBUS OBITOBOM M MPOW3BOICTBEHHOW NESTENBHOCTH 4YeEIOBEKa,
CBSI3aHHOM ¢ (PM3UUECKUMH MPOLIECCaMH, C MO3ULIUHN 3KOJIOTHIECKOW 0e30IMacHOCTH, MPEACTaBICHUHA O
pPalMOHAIFHOM TPUPOJIONIONB30BAHMH, & TAKXKE PasyMHOM HCHOJb30BAaHMM JOCTIKEHUI HAyKH H




TEXHOJIOTHH ISl JaTbHEeHIIero pa3BUTHS YeI0BEUECKOr0 O0IIECTBa;

MPUMEHSTh pa3jinuHble crnocoObl  paboTel ¢ uHpopMauuer  (QHU3MUECKOrO COAEpKAaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOIOTUH, IPU 3TOM UCIIOJIb30BaTh COBPEMEHHbIE
nHGOPMAIIMOHHbIE TEXHOJOTMH MJIS TOMCKA, IepepabOoTKM W NpenbsBieHUs ydeOHOW U HaydyHO-
NOMYJISIpHOH HMHGOPMAaLUK, CTPYKTYPHPOBAaHUS W HHTEpHpeTanuu WH(QOpMaIMu, MOJYYSHHOUW W3
Pa3NUYHBIX MCTOYHHKOB, KPUTHYECKH aHAIN3UPOBATH MOJIY4YaeMyI0 HH(POPMALUIO M OLCHUBATh ©&
JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS 3HAHUH, TaK U HA OCHOBE aHAJIM3a UCTOYHUKA HH(OPMALIUH;
MPOSIBJIAT OPraHU3AlLMOHHBIE W TO3HABATEJIbHBIC YMEHHUS CaMOCTOSTEIBHOTO NMPHOOPETEHHUs] HOBBIX
3HAaHUH B IIPOLIECCE BBIMOIHEHUS IPOEKTHBHIX U yueOHO-UCCIeI0BATENBCKIX paboT;

paboTaTh B IpyHIe C HCIIOJIHEHHEM pa3IM4YHbIX COLUAIBHBIX POJIEH, INIAHUPOBAaTh pabOTy IPYIIIbI,
palMOHAIIBHO PACIIPENEIATh AESITEIbHOCTh B HECTAHJAPTHBIX CUTYalHsAX, aJcKBAaTHO OLCHUBATh BKIIA]
Ka)X/I0TO M3 YYaCTHUKOB TPYIIIBI B PELICHUE PacCMaTPUBaEMON MPOOIEMBI;

NPOSIBIISITH MOTHUBAIMIO K OyAylied mpogecCHOHANBHON NEesSTeTbHOCTH 0 CHEIHANBHOCTIM (QU3HKO-

TEXHUYECKOTO MPOGUIISI

II1. TemaTn4eckoe MIAHUPOBAHUE

Ne Pasnennl, TeMbl KosanuecTBo yacos DJIEeKTPOHHbBIE
n/n PaGouas PatGouan (uu¢posbie)
nporpam nporpaMmma no o0pa3oBaTte/bHbIE
Ma KJiaccam pecypcsl
10 k. 11 kn.
1 | HayuHblil MeTO/ MO3HAHUS IPUPO/IBI 6 6 https://m.edsoo.ru
2 | MexaHuka 35 35
3 | MonekynsipHasi pu3HuKa U TEPMOJMHAMUKA 49 49
4 | DnekTpoauHaMuKa 81 54 27
5 | KonebGanus u BOJIHBI 60 60
6 | OcHOBBI clleLIUAIBHON TEOPUH 5 5
OTHOCHUTEJIbHOCTH
7 | KBanToBas ¢usnka 25 25
8 | DnemMeHThl acTpPOHOMUU U acTPOPU3UKU 12 12
9 | O6o0miaroniee MOBTOPSHUE 15 15
10 | ®uznyeckuii NPaKTUKYM 32 16 16
11 | Pe3epBHOE BpeMms 20 10 10
Hroro: 340 170 170

BocrnurarensHeiii moteHIan ydeOHoro mpenMera «®Du3mkay peamusyercs depe3 HCIOJIb30BAHHE
BUJOB U (OpM JEATEIBHOCTH, OMNHCAHHBIX B MOAYyJNEe «YpouHas JAesTenbHOCTh» (OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO cpeaHero oopaszoBanuss MBOY «Ilymmuosckoit COLLDy.

BocnurarenpHblii MOTEHIHAN TaHHOTO YYEOHOTo MpeMeTa 00eceunBaeT peaan3auio Caeayonx
[EJICBBIX TPUOPUTETOB BOCIHUTAHUS OOYYAIOMIMXCS: CO3JaHHE ONArOnmpHSTHBIX YCIOBHU TSI Pa3BUTHUS
COLIMAJIBHO 3HAYMMBIX OTHOIIEHUH IIKOJIBHUKOB U, IPEkKE BCEr0, HEHHOCTHBIX OTHOLLICHUN:

- K MPUPOJI€ KAaK UCTOYHHUKY KU3HHU Ha 3emile, OCHOBE CaMOI0 €€ CyLIECTBOBAaHHUSA, HYX IAIOUIEHCS B
3alIUTE U MMOCTOSHHOM BHUMaHUU CO CTOPOHBI YETIOBEKA;
- K 3HAaHUAM KaK HHTEJUIEKTyaJIbHOMY pecypcy, obOecreuuBaroleMy Oyaylee 4YenoBeKa, Kak

pe3yabTaTy KpOIOTIUBOTO, HO YBIEKATEIFHOTO Y4eOHOTO TPy a;

- K 370pOBbI0 KaK 3aJIOTy JOJTOM M AKTUBHOW W3HU YEJIOBEKA, €ro XOpOLIEro HACTPOCHUS M

ONTUMHUCTUYHOTO B3IJIsiIa HA MHUP.
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