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Ha uzyuenue ¢usuxu (yriyOnaéHHBIN ypoBeHb) Ha YpOBHE CpEIHETro 00IIero oopa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
4acoB B HEJIEIIIO).

[Ipenyaraemslii B mporpamme 1o (Gpu3mKe nepeyeHb J1ab0paTOPHBIX U MPAKTUIECKUX PadoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeAeHUs J1a00OpaTOpHBIX paboT u
OIIBITOB C YU4ETOM MHIUBUAYAILHBIX OCOOCHHOCTEH 00YJYarOIUXCsl.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalnbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMBI
ucciieIoBaHus (PU3NYECKUX SIBICHUH.

DKCIIepUMEHT U TEOpHUs B MpoLecce Mo3HaHUs Npupoabl. Habmrogenne u sKCriepuMenT B
buzuke.

Crioco0b1 m3MepeHns (U3NYECKUX BEIUYMH (QHAJIOTOBBIE W IU(PPOBBIE H3MEPUTEIHHBIC
npUOOpPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[MorpemuocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIFOTHO
TBEP/OE TEJI0, UJIealbHasl )KUJKOCTh, UJI€ANIbHbIN T'a3, ToueuHbll 3apsan). ['unoresa. dusnueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. DU3ndecKas TEOpHUs.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

W3mepeHnne cuiibl TOKa M HaNpsOKEHUS B LENM IMOCTOSHHOIO TOKa HIpU IOMOILU
aHaJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1M poBoil Jaboparopueit no ¢usuke. [Ipumepsl U3mMepeHuss PU3NYECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHMs. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIbHOM TOYKU OT BPEMEHH U UX I'paduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MATEPUAIEHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBosnnHeliHoe 1BUKeHUE. [[BUkeHNE MaTepruaIbHON TOYKHU IO OKPY>KHOCTH. YTJI0Bas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHHAOMETp, JBHKEHHE
CHaps/I0B, LIETIHBIE, IIeCTepEHYAThIe U PeMEHHBIE NTepeaun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.



Mogenb cucteMbl 0TCUETA, WILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JIBHXKCHHUS.

CrocoOBI HUCCIIENOBAHUS IBUKECHUN.

Nnmroctpanus npeaeapHoro nepexoia U U3MEpeHe MTHOBEHHOM CKOPOCTH.

[Ipeobpa3zoBanre ABMKEHUI C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoeHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

Hamnpagnenue ckopocTu npu JBUKEHUU MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne ycKOpeHUsT TIpU MPSAMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEH0BAaHO MCIOJIb30BaHuE HU(POBOH
nabopaTopun).

W3ydeHnue aBuKeHHs Tea, OPOLICHHOTO FOpU30HTaNbHO. [IpoBepka rumoTe3sl o mpsiMoin
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHMOCTH TepHoja OOpalleHHus KOHWYECKOrO0 MasTHHKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cUcTeMbI 0TCUéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 17151 MaTepUaIbHOW TOYKHU.

Tpetuit 3akoH HbptoToHA 17151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsoKecTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUS OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI M OT TeorpapuyecKkodl IMMpOTHl. [[BkeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXEHUA M CHJIA TPEHUS TOKOS.
Koaddumuent tperus. Cuna conpoTUBICHUS TIPHU JIBIDKCHHH Tella B KUIKOCTH WIH rase, eé
3aBUCUMOCTBH OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMIHUKHN, JABUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tel B MHEPIHUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kavyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJICUCTBYIOLIECH MPUIOKEHHBIX K TE€Ty CUJI C MPOU3BEICHHUEM MACCHI TeJla
Ha €ro YCKOPEHUE B MHEPLIUAJIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec tena npu ycKopeHHOM NOABEME U MAJIEHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.



CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

W3mepenune paBHOJCHCTBYIONIECH CHJI TPH JBMYKEHUH OpycKa 110 HAKIIOHHOM TJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHM JBMKEHHS Opycka IO HAaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHue ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NErkuil OI0K.

N3mepenune kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KOd((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3yuenue aBuKeHUs rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOrO Teia.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHusd. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsl TBEPIOTO Tea.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuueckne yCTpOHCTBA U TEXHOJOTMYECKUE IPOLIECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUS.

KoHcTpynpoBaHre KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJIOIIA/b ONOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHOW TOUYKH, CUCTEMBI MaTepHajbHBIX TOYeK. LIeHTp macc cuctemsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

HMnyniee CHIIBI U N3MEHEHHUE UMITyJIbCa Tela.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

MoMeHT umMmIylbca MaTepuanbHOM TOYKH. IIpencraBieHne O COXpaHEHMHM MOMEHTa
MMITyJIbCa B IIEHTPAJIbHBIX MOJISAX.

Pabora cunel Ha MaioM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe npenacrasieHue
paboTHI CHITBIL.

MontHOCTh CHIIBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPrUM MaTepPUAIbHOMN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMAIBHbBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHeprust ynpyro jaepopmupoBaHHOW NpyXuHbI. [loTeHIMaNbHAs 3HEPrUs Tela B OJHOPOJAHOM
rpaBUTallMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JIE OAHOPOJHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMuyeckasi CKOpocTb. TpeTbsi KocMUYecKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI C U3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VpaBHenue bepHymm s uaeanbHOM >KUJIKOCTH Kak CJEJICTBHE 3aKOHA COXPAHEHUS
MEXAHUUYECKOM HEPTUN.



TexHuueckrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: JBUKEHHUE PAKET, BOJAOMET,
KONEp, MPYKUHHBIN MUCTOJIET, TUPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

W3mepeHrie MOLHOCTH CHJIBI.

W3MeHeHne 3HepruM Teja IPU COBEPIIEHNUN PAOOTHI.

B3anmuble npeBpailieHUuss KUHETUYECKOW W MOTEHIMAJbHOW YHEPTHil MpU JACHCTBUM HA
TEJIO CHJIBI TSDKECTH M CHJIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

N3mepenne ummysnbca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOIITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA TEla C UMITYJIbCOM CHUJIBL.

HccenenoBanue cCoOXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KWHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY IYTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHSL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKEHUU TeJla 0 HAKIIOHHOW TJIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi pM3MKa M1 TepPMOJUHAMUKA.

Tema 1. Ocrogbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHetnuecko Teopun (MKT), wux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBkeHue. XapakTep IBHKEHHS U B3aHMMOJCHCTBHS
YyacTHUll BellecTBa. MoJesin CTpOEHUsI T'a30B, )KUJIKOCTEN U TBEPIBIX TEl U OOBSICHEHUE CBOWCTB
BElleCTBA Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeuiectBa. [locrosuHas ABorazapo.

TemnnoBoe paBHOBecue. Temmeparypa u crocobbl e€ u3mepenus. lllkama TemmepaTyp
enbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHULIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJECUCTBYIOT IPYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOconroTHas Temreparypa
(wkanma temneparyp KensBuna). 3akon JlanmpTona. M3ompomecchl B uaeallbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne U30MPOLIECCOB: U30TepMa,
n30x0pa, nzobapa.

CBs3p MEXIy [aBIECHUEM U CpEAHEW KHHETUYECKOW DSHEPrUel IOCTYNaTeNbHOIO
TEIUIOBOTO JBHMKEHHUS MOJIEKYJI HJ€albHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSPHO-
KHHETHUYECKOW TEOPUH UICATBHOTO ra3a).

CBsi3p  aOCONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCKHe YCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCHI: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBHXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBUKEHUS.

Juddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.



HccnenoBanue mporiecca YyCTAaHOBJICHHsSI TETIOBOTO PaBHOBECHS MIPH TEILIOOOMEHE MEKTY
ropsiyeil ¥ X0JIOJHOM BOJOM.

N3yueHre W30TEPMHUYECKOrO Tporecca (PEeKOMEHIIOBAaHO HCIOJIb30BaHUE HH(POBOI
nabopaTopun).

N3ydenune n30X0pHOTo mnpouecca.

Hzydenue nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamuueckast (TH) cHUcTeMa. 3ajaHnre  BHEIIHUX  YCJIOBUH A
TEPMOJMHAMUYECKON cuUCTeMbl. BHemHue u  BHyTpeHHue mnapameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpEeJHHE 3HAYEHHUS BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTU
TOM MOJENN: HU3Kas KOHIEHTpAIMsl YacTUll, BBICOKHE TeMmIieparypbl. Bripaxenue mis
BHYTPEHHEHN 3HEPTrur OJHOATOMHOT'O UACAIIBHOTO ra3a.

KBa3ucrtarnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMUKe. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepPMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepIIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. Temno€MkocTh Tena. YAelbHAass W MOJSpHas TEIJI0EMKOCTH
BelllecTBA. YpaBHeHHe Maiiepa. YenbHas TeEIUIOTa CropaHus ToIluiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 agunadbaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprusa. KonnyecTBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUsl BHYTPEHHEH YHEPTruU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEepMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIAMHAMHUYECKON CHCTEMBbI MPOXOIUT E€AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJIMHAMUKH Il HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJIOJAHOrOo Tela K Oojiee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTuMocTh MpUPOTHBIX TPOIIECCOB.

[TpuHMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1/1. [ukn Kapho.

DKOJIOTUYECKHE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHHe
OKPYXKarOILEeH Cpebl.

TexHU4YeCKHEe yCTPOMCTBA M TEXHOJOTHYECKUE TMPOIIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM JBUTATENW, MapoBas TypOHWHA, TONYyYEHUE CBEPXHUKHUX
TEMIEeparyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alUsg OMOOPraHUYEeCKOTO TOTLTMBA AJISl BEIPAOOTKH «TETLTIOBOI M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH adadaTHueCKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJeNbHBIX TEMJIOEMKOCTEN BEIIECTB.

Cnioco0ObI U3MEHEHUsT BHYTPEHHEHN YHEPTHUH.

HccnenoBanue aanabaTHOro mporecca.

KoMmbroTepHbie MOIEH TETUTOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut, npakmuxym.

N3mepenne yaenbHOU TeITOEMKOCTH.



HccnenoBanue nporecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aguabaTHOTo npoiiecca.

N3yuenne B3aMMOCBSI3M PHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHjeHcanus. McmapeHue U KuIleHHWE. YJelbHas TeIioTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BrnaxnocTs Bo31yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJUIOB.
[TnaBienue u KpucTauM3anus. Y AelibHas TEIUIoTa raBieHus. CyomuMmanus.

Hedbopmaruu tBEpHoro Tema. Pactsbkenune u cxxarue. Casur. Moayne FOwnra. Ilpenen
ynpyrux aedopmaruii.

TemnoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JTMHEHHOE pacUIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI] BEIIECTBA KaK NMPHYMUHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHeHHEe TEIJIOBOTO OanaHca.

[ToBepxHOCcTHOE HaTspKeHHE. KOApGUIIMEHT MOBEPXHOCTHOTO HATsDKeHUs. KanuuispHbie
ABJEHU. [aBieHne 1o UCKPUBIEHHOM ITOBEPXHOCTHIO xKuakocTh. Dopmyita Jlaraca.

TexHu4yeckue yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECCHhI: IKUIKUE KPUCTAIUIBI,
COBPEMEHHbBIE MaTEepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kunenue. Kunenue npu nOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanunnsipueie saBieHus.

Mopenu HEeHbIOTOHOBCKOM KHIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

WccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTATHYECKOTO BEIIECTRA.

Buns! neopmarmii.

Hab6monenue mMamnsix gedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MJIaBJIEHUS JIbJa.

M3yuyeHue CBOMCTB HACBIIICHHBIX NIAPOB.

H3mepeHne abCOMOTHOM BIaXXHOCTH BO3yXa U OIICHKA MAcChI TAPOB B IIOMEIICHHUH.

N3mepenne ko3 huiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

UccnenoBanue 3aBUCMMOCTH JiehopmMaIiui pe3smHOBOT0 00pasia OT MPWIOKEHHON K HEMY
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpu3anus Tea U e€ MposABIIEeHUs. DJEeKTpudeckuil 3apan. [[Ba Buaa 3JE€KTPUUYECKUX
3apsiioB. [IpOBOOHUKM, AMAIIEKTPUKKA M MOJYINPOBOJHUKU. DJIEMEHTAPHBIM SIEKTPUUYECKUMA
3aps. 3aKOH COXPaHEHUS JICKTPUIECKOTO 3apsia.



BsaumoneiictBue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpuueckoe notie. Ero neiicTere Ha 3JIEKTPUUYECKUE 3apsiibl.

Hanpsoxéanocts  anekrpuueckoro mouss. [IpoOubiid 3apsn. Jluaum HanpsoxkEHHOCTH
INEKTPUYECKOTO 1oJst. OJHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3NEKTPOCTATUYECKOrO 1OJsA. Pa3HOCTh NOTEHLMANOB U HAIpPSIKEHUE.
[TorennnanpHass  dHepruss  3apsga B JJCKTPOCTATHYECKOM  IIOJIE. ITorenunan
AJIeKTpocTaThyeckoro mnoss. CBs3p HANpPsDKEHHOCTH IOJIA W PA3sHOCTH MOTEHUUAJIOB IS
3JIEKTPOCTATUYECKOI0 MO (KaK OJHOPOJHOI0, TaK U HEOJAHOPOHOTO).

[TpyHIMI CynIepHIO3ULIUH IIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilome paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro 1o o0BEMy mmapa. [losme paBHOMEpHO 3apsKEHHOW OECKOHEYHOW TUIOCKOCTH.
KapTuns! TMHHAN HAIPSYKEHHOCTH ITUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM M0JIE. Y CIIOBHE PAaBHOBECHS 3aps110B.

JIM3IIEKTPUKH B DJIEKTPOCTATUYECKOM IoJIe. JIM3NeKTpUYeCcKas IPOHULAEMOCTD BEIECTBaA.

KonpneHncarop. ONeKTpOEMKOCTh  KOHJEHCATOopa. DONeKTPOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapamnenpHOoe  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATOpa.

JIBrKkeHMe 3apsyKEHHON 4acTULBI B OAHOPOJHOM IEKTPUYECKOM I10JIE.

TexHuuyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKasl 3alllUuTa, 3a3eMJICHHUE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban e
['paada.

Hemoncmpayuu.

Y CeTpoCTBO M MPUHLAII JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DNEKTPUUECKOE MOJI€ IBYX 3apSKEHHBIX IJIACTHH.

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

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTHIeCcKast 3allnTa.

YCTpolcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus MMEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psiKka KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPaKmuKym.

OrneHka cul B3auMOJEHCTBUS 3apsKEHHBIX TEJl.

HaGnronenue npeBpalieHus: 3HEpruu 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOJINO/1A.

W3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKalel KOHIEHCaToP.

Pacnipenenennie pasHOCTM NOTEHUMANIOB (HANpsOKEHUs) TMPU  IOCIENOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBusa CylecTBOBaHHS IOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Hanpsoxenue U u 9J1C é.

3akoH OMa 11 y4acTKa LEeMH.

DONEeKTpUYecKoe  CONMPOTHUBIIEHHWE.  3aBHCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAJM IONEPEYHOr0 CEYEHUs. YEIbHOE CONPOTHBIICHUE
BEIIECTBA.



[TocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOAHUKOB. Pacyér
pa3BeTBIEHHBIX AMeKTprueckux meneit. [IpaBuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIHOCTD 3MEKTpUYecKOro Toka. TeroBas MOIIHOCTh, BhIJEIsIEMas Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHME HCTOYHHMKA TOKa. 3akoH Owma mjig TOJHOU
(3aMKHYTO#) 31eKTpruecKoi nenu. MoiHocTh ucToyHnKa Toka. KopoTkoe 3aMbIkaHue.

KoHnnieHcaTop B 1enu mocTOSIHHOTO TOKa.

TexHuuyeckue YCTpPONHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUIECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS Ui PE3UCTOpa, JIaMIlbl
HaKaJIMBaHUs U CBETOIMOIA.

3aBUCHUMOCTh COMPOTHUBIICHUS LWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MONEPEUHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBIEHUS TMPH MOCTOSHHOM
HaIPSKECHUU.

[Ipssimoe n3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coefMHEHUST UCTOYHUKOB ToKa, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJTOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA
B IICIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre CMEIAHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCIMOCTH CHJIbI TOKA OT HANIPSDKEHUS JJIs JIAMITbl HAKAJIUBAHUS.

VYBenuueHue npejenia u3MEepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu DJIC raibBaHUYECKOTO JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJTIOCAMU MCTOYHUKA TOKA OT CHJIBI TOKA
B LICTIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

DneKTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTh  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXnpoBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH MOJYIPOBOTHUKOB.
CaoticTBa p—Nn-nepexoaa. [lonynpoBoHUKOBBIE TPHUOOPHI.

DIEKTPUUECKUI TOK B AJEKTPOJIUTAX. DJICKTPOIUTHUYECKAS AUCCOLMAIMS. DIIEKTPOIIH3.
3akonsl dapajes A 3AEKTPOIIN3a.

OneKTpuYecknii TOK B Tra3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITEIBHBIN paspsl.
Paznuunble TUIIBI caMoOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHu4yecKkne yCTPONCTBA M MPAKTUYECKOE NPHUMEHEHUE: Ta30pa3psaHbIe JIAMITHI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBEIE MPHOOPHI: THOM, TpaH3UCTOp, (hoToauon,
CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHWE MW, BBIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJEKTPOJIUTOB.



3akoHsbI 3nekTpoaun3a Papazes.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

CpaBHeHuE NPOBOAUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSSL TPOBOJAMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Habmroienue snekrpomnusa.

N3mepenue 3apsia OJHOBAJIEHTHOIO MOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHHS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOJA.

Du3nYeCKHl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OIleHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHM, WCCICOBAHUA 3aBHUCHMOCTEH  (DU3MYecKHx
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BbIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
pazaenax «Y4YeHUYEeCKUI IKCTIEPUMEHT, TA00paTOpHBIE pabOTHI, TPAKTHKYM)).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca Gpu3nuku yriryoaéHHoro ypoBHs B 10 kjacce OCyIIECTBISETCS C yYETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesrcnpeomemnule noHAMUA, CE6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4HbIH (akt, rumoresa, (usuyeckas BEIMUYWHA, 3aKOH, TEOpHUs, HAOIIOIEHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIIb, U3MEPEHUE, TOTPEIIHOCTU U3MEPEHUI, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runepoona, ux rpaduku u cBoiicTBa. TpuroHomerpudeckne GyHKINUU: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B )KHBOM mpupoje, auddysus, ocMoc, TerI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSDKEHHE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, FNEKTPUUECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4eHre HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, JKUIKHAE KPHUCTAJUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOJIUTHUYECKAs
JCCOLIMaIus, TaJIbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSL.

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

Texnonozua: npeodpa3oBaHue JBUKEHUH C NCIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUAKOTO TPEHHsT B TEXHUKE, CTATUYECKHME KOHCTPYKIMH (KPOHIUTEWH, pemeéryaTbie
KOHCTPYKIHUH), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUS! MEXaHUKU B TEXHUKE (TMPOCKOI, BOAOMET
U JIpyrue), ABUraTelb BHYTPEHHEro CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIbHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOTMH,  DJJEKTPOCTaTHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOIYIPOBOAHUKOBBIE TIPUOOPHL, TaJIbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuUKAa.
Tema 4. Maznumnoe none.



BzaumopaeicTBue NOCTOSSHHBIX MAarHUTOB W IPOBOJHUKOB C TOKOM. MarHutHoe moJe.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNIeproO3uIMA MarHUTHBIX ToJel. JIMHUM MarHUTHOU
WHIYKIUU.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KAaTYyIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBlieHHE M MOAYJb. JIBM)KEHHE 3apsHKEHHOM YacTULBI B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

MarunutHoe nojie B Belectse. GeppoMarHeTuk, rnapa- u 1uaMarHeTUKH.

TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE NPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, DJICKTPOABHTraTeNlb SIKOOU, yCKOpPUTEIH
3JIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nauHMI WHAYKIMM MarHUTHOTO TIOJS TOJOCOBOTO M IMOJKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

KaprtvHa nuHMA MarHUTHOM HWHIAYKUMU TMOJS JUIMHHOTO HPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

HabGmronenue nBrKeHUS MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue MarHUTHOTO OJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMiepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbl TOKA.

OrnpezenieHre MAarHUTHON WHAYKITUU HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHutHOM MHAYKIMU. DJC
WHIYKIUU. 3aKOH 3JeKTpoMarHUTHOM uHAaykuuu Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku ®yko.

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

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTM B I€NU IOCTOSHHOTO TOKa. fIBieHHE
camouHaykiuu. 9J[C caMOMHAYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKUE TPOLECChl: HWHAYKIMOHHAs II€Yb,
COJICHOM/I, 3aIMTa OT 3JIEKTPU3ALMH TeJ MPHU IBUKEHUU B MATHUTHOM I10JIe 3€MJIH.

Hemoncmpayuu.

HabGnronenue siBeHUs 3JI€KTPOMAarHUTHON WHYKITUH.

UccnenoBanue 3aBucumoctd I/JC HMHIYKUMM OT CKOPOCTH H3MEHEHUsS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIUH.

UccnenoBanue 3aBucumoctr IJIC caMOMHIYKIIMKA OT CKOPOCTH MU3MEHEHHUS CHUJIbI TOKa B
LEMH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.



Uccnenoanue sBIeHUS 3JEKTPOMArHUTHON MHIYKIIUH.

Ornpenenenne HHAYKIIMA BUXPEBOIO MATHUTHOT'O MOJIS.

HccnenoBaHue sBJIEHUS CAMOUHYKIUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO FeHepaTopa.

Pa3nes 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTnueckoe M~ JAMHAMHUYECKOE  OIMMCAHUE.
OHEpreTuyeckoe ONucaHue (3aKOH  COXpaHEHHsS  MEXAHWYECKOM »Hepruu). BriBojg
JTUHAMHYECKOTO ONHMCAHWSA TapMOHHYECKUX KOJNIeOaHMM W3 HX DHEPreTUYecKoro u
KMHEMaTUYECKOTO OIIMCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactota konebanuid. [leprnoa Maabix CBOOOTHBIX KOJeOaHUN MaTeMaTHYECKOrO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAaHUH PYKUHHOTO MAassTHUKA.

[TonsTe o 3aryxarommx KosneOaHusix. BolHykneHHsle KonebaHus. Pe3onanc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIEOaHMSI.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: METPOHOM, 4Yachl, Kaudelw,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habmroienue He3aBUCUMOCTH MIEpHOa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxamux KojieOaHuil U 3aBUCUMOCTH TIEpHOJa CBOOOTHBIX KOJICOaHUI
OT COIPOTHUBJICHHUS.

HccnenoBanne kosneOaHWid rpy3a Ha MacCHBHOM NpPYKHHE C LENbI0 (OPMHUPOBAHUS
npeJICTaBIeHU 00 naeanbHON MOJENN MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOaHHIA.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBI)KEHUS Teja B X0J€ KoyeOaHui Ha yIIpyroM MojBece.

W3ydeHre ABUKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummnsie Ko1edanus.

Koneb6arenbublif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS B HJEATHLHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue JJIeKTPOMarHuUTHbIE KoJeOaHUs. BbIHYXJEHHBIE 3JIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBIIT TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUSI IPU Pa3IMyHON opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP M KaTyIIKa WHIYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanpabiii Tpancopmatop. [IponsBoacTBo, nepenada U moTpedIeHUEe IIEKTPUIECKOM
DHEPIHH.



OKOJIOTUYECKUE PUCKU NPU MPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa McCHoiab30BaHuUs
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HHU.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 37€KTpPOMarHUTHOTO T€HEpaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENIH IEPEMEHHOI0 TOKaA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpONCTBO M MIPUHIIUIL ACUCTBUS TpaHCPopMaTopa.

Monenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKY U PE3UCTOP.

HabumtoieHune 351eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH IEPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AjduHa BOJIHbL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeloMIIeHUe, UHTephepeHIs U AUdpaKIysL.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeIbl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, TMOJSIpU3aLNs,
uHTephepeHIys U AUudpaKIus.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHUueckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKalbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeNeBU30p, aHTeHHa, TenepoH, CBYU-meub, yrabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

HabmioneHue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHnu u AMPpakiui MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBs3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOW M YacTOTOU
Kosie0aHui.

HccnenoBanne  CBOWCTB — 3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.



OO6HapyxeHue HHPPaKpacHOTo U YIbTPA(PHUOIETOBOTO H3ITyUCHHA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOE pacrpocTpaHEHUE CBeTa B OJHOpoAHOM cpene. Jlyd cBera. ToueuHslit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUH B ILIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTenab InpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JUIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'PAaHMILy paszelia
JBYX ONITUYECKUX CPE.

Xon nydeit B mpu3me. Jucnepeus ceeta. CioxHbIN cocTtaB Oenoro ceera. [[Ber.

ITonnHOE BHyTpeHHee oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparonue W paccewBaroniye JUH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE W
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3bI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO IOKA3aTeNs PETOMIICHHUS.

dopMyna TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JIMH3Y O]l IPOU3BOJIbHBIM YIJIOM K €€ INIAaBHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOITUX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Paspematomnias cocobHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenenbl IPUMEHUMOCTH F€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsI MAaKCUMYMOB U MHHHUMYMOB B HWHTEp()EpPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX HCTOYHHUKOB. [[puMepsI KitaccuyecKixX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxmus cBera. [udpakuuonnas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue YCTpOICTBA M TEXHOJIOTMYECKHE MPOLECCHl: OYKM, JIyHa, IEepHUCKOIL,
dboroanmapar, MHUKpPOCKOI, TMPOEKIIMOHHBIN ammapar, MPOCBETICHUE ONTHKH, BOJOKOHHAs
OnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeioMIICHUS CBETA.

Habumronenne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne Xx0/1a CBETOBBIX ITYUYKOB YEPE3 IIOCKONAPAIIIENBHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pakeHU B JIMH3aX.

Moenu MUKpOCKOIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaOnronenne nBeToB TOHKUX IIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOro CeKTpa.

Habmonenue nucnepcun cBeta.

Habmroienue nosisipuszanuu cBera.

[IpuMeHeHre MoNSIPOUIOB I U3YyUEHUSI MEXaHUYECKUX HANPsHKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3mepenue nokasaresns npeaoMIIEHHUS CTEKIIA.



HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHHSI OT BELIecTBA (Ha MPHUMEPE KHUIKUX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tony4yenne n300paXkeHUs B CCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

Habmonenue nudpaxun, HHTEpPEpeHINN U MOJIIPU3AIUN CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTephEpEeHIINN Ja3ePHOTO U3TYICHUS Ha BYX LIEIIAX.

HaGnronenue nucnepcuu.

Habmionenue u uccienoBanue quGpakinOHHOTO CIEKTPa.

H3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA TP OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpasoBanus  Jlopenua.  Yciosue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKpAlLlEHUE
JUIMHBI.

OHEeprus U UMILYJIbC PEISTUBUCTCKON YaCTULIBL.

CBs13bp Macchl € SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

TexHHueCKHuEe YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIyTHUKOBBIE IPUEMHHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHLI.

VYueHn4ecKui 3KCIepuMeHT, 1a00opaTopHble paboThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCA U DHEPTUU PEITUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-601Hno80il 0yaiusm.

PaBHOBecHOE TemoBOe W3NMydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOrO Tema). 3aKoH
cMmenenus Buna. I'unoresa Ilnanka o xBaHTax.

@OTOHBI. DHEPrus U UMITYJIbC (POTOHA.

®otoadpdext. Onbitol A. I'. CroseroBa. 3akoHbl poTodddexTa. YpaBHeHHe DHHIITEHHA
st poroaddexra. «KpacHas rpanuna» Gorosddexra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIONIYI0 U
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBeie cBolicTBa yactul. Bomnel ne bpoiia. inmHa BonHBL e bpoiins u pasmepsl
o0jmacTu  JoKanmu3alMM  JBUWXKylleiics dactuipl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJOTMYECKHUE IMPOLECChl: CHEKTPOMETp, (POTOINIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOAHO/I.

Hemoncmpayuu.

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

HccnenoBanue 3aBUCMMOCTH COMIPOTHUBIIEHUS TTOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA YepE3 CBETOINO/ OT HaIIPSHKEHHUS.



Tema 2. @usuxka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHHUs atoma. [ imanerapras moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydenue u moriouieHne (GOTOHOB MPH MEPEXO0Je aToMa € OJHOTO
YPOBHS DHEPIUH HA JPYTOM.

Bunpl ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnioHTaHHOE ¥ BBIHY)KJIEHHOE H3JlyueHue cera. Jlasep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJIbHbIM aHAJINU3
(criexkTpockoIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

Habuntonenne nuHeHyaThIX CIIEKTPOB.

VY CTpOICTBO U AEUCTBHE CUETYMKA HOHU3UPYIOIIMX YACTHULL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HabGnonenue nuneiyaToro crexkTpa.

HccnenoBanue CrieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U U3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Qusuka amomHo20 A0PaA U I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens anpa I'eiisendepra—MBanenko. 3apsin sapa. MaccoBoe 4yuciio sjipa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NO3UTPOHHBIN OeTa-pacnai. ['amma-
U3JIy4EHUE.

3aKOH paJuOaKTHBHOrO pacnaia. PaavoaktuBHble H30TONBI B mpupone. CBoilicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiausHue paaroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTEeCTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

OHeprus cB3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepupie peakiuu. Jlemenwne wu cuHTe3 sgep. SpepHple peaktopbl. [IpoGiiemsbr
YIPaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCIEKTbl pPa3BUTUSA  sIEPHOU
HHEPreTUKHU.

MeToapl perucTpalny U UCCIEA0BaHUS AIEMEHTAaPHbBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOJECUCTBUA. bapnoHbl, MEe30HBI U JIeNTOHHI. [IpencraBinenue o
CranpaptHoil Moaenu. KBapk-Tir0ooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsl.

EnuncTBO n3nueckoil kKapTUHBI MUpA.

TexHnuyeckue ycTpoicTBa M TEXHOJIOTMUECKHE MPOIECChl: JO3UMETp, Kamepa Bunbcona,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otansl  pa3BUTHS  acTpoHOMMHU. IIpukiagHOe W MHPOBO33PEHUYECKOE 3HAYCHHUE
acTpoHOMHMH. [IpUMEHHUMOCTh 3aKOHOB (U3UKUA [UIsI OOBSCHEHHS TPHPOJBI KOCMHYECKUX
00BEKTOB.

MeTtonbl acTpOHOMHYECKHX uccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
pasnoTeNecKoNbl, BHeaTMOc(hepHas acTpOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConneyHas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sneprun CosnHua u 3BE37.



3BE31bI, HX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTPaJbHBIM Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM ITOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIS
3BE3]] TIJIABHOM  IOCJENOBAaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOUCXO0XKIEHUU U 3Boony ComHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumnbt
rajlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
bonbuoro B3psiBa. PenuKkTOBOE N3IyYCHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue naoniooenus.

HaOnronenuss 3B€3nHOro Heba  HEBOOPYXKEHHBIM  IJJa30M  C  MCIOJb30BaHHEM
KOMITBIOTEPHBIX TPWIOKEHUH Ui  OINpENesieHUs] IOJIOKEHHsT HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO MOJIyHIapus U SIPKUE 3BE31BI.

Habmonenus B Teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b1 n3MepeHus: (HU3NYECKUX BEIMYUH C UCIIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHuM  ¢u3nuyeckux BeauyuH. OLeHKa TIpaHuUll
MOTPEIIHOCTEH.

[IpoBeneHNE KOCBEHHBIX HW3MEPCHHH, WCCICIOBAHUA 3aBUCHUMOCTEH  (PH3UUIECKHIX
BEJIMYMH, IPOBEpKa MPEUI0KEHHBIX TUIoTe3 (BbIOOp M3 paloOT, OMUCAHHBIX B TEMAaTUYECKHX
pazaenax «Y4YeHUYEeCKUN IKCIIEPUMEHT, TA00paTOpHBIE pabOTHI, TPAKTHKYM)).

O000marniee NOBTOpeHHUeE.

O6oOmierre W cHUCTeMaTH3alUsl  COJACpXKaHWsI  pa3fenioB  Kypca «MexaHHKay,
«MonekynspHas (pu3MKa U TEpMOJUHAMUKA», «DJNEeKTpoauHaMuka», «KonebaHus v BOJIHBIY,
«OCHOBBI CHENHMATBHON TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMMHU U acTPOUBUKUY.

Pony ¢u3uku u acTpOHOMHUM B IKOHOMHYECKOW, TEXHOJIOTMYECKOH, COIMAIbHON H
THYECKON cdepax [eATETbHOCTH 4YeJlOoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYEHUE ONMCATEIIBHOW, CHUCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOrHOCTUYECKON (DyHKIMH pru3nueckoit TeopuH, poib GU3NIECKON Teopuu
B (OpPMHUPOBAHUM TIPEACTABICHUN O (U3MYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 00IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTAaBICHUN O IPUPOJE.

Me:xknpeamerHbie CBSI3H.

N3yuenne kypca ¢puzuku yriayonéHHoro ypoBHs B 11 kiacce OCyIIeCTBISIETCS C YUETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmnovie nonamus, C6A3aHHbBlE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, HaydHbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIEPUMEHT, MOJIETMPOBAaHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIUU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKLIHH.
[Tpu3Haku o100 TPEYTOJIbHUKOB, ONpeeeHNe TUIOMAAN TUIOCKUX GUryp u 00bEMa Tell.

buonozua: snekrpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHble IBHKEHUS B
JKUBOM  INpUPOAE,  DKOJOTMYECKME  PUCKM  IPU  IPOU3BOJACTBE  3BJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBash JAMAarHOCTUKA B
MEAMIMHE, ONITUYECKUE SIBJICHUS B )KUBOU NPUPOJE.



Xumua: CTpOEHUE aTOMOB U MOJIEKYJ, KPHUCTAJUIMUECKAs CTPYKTypa TBEPHABIX Tell,
MEXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIC TONMIOCa 3€MIIM, 3aJIS)KW MAarHUTHBIX Py, (POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, ceficmorpad.

Texnonozua: NpUMEHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHuTOB, JIEKTPOABUTATENb
SkoOu, reHepaTop MEPEMEHHOIO TOKa, WHAYKIHOHHAs Ieuyb, JUHUM 3JIEKTpolepesady,
AIIEKTPOABHUraTeNb, pajgap, paAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasi IUArHOCTHKA B TEXHUKE, IPOCKLHMOHHBIM amnmnapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIyTHUKOBBIC IPUEMHHKH, SIIEPHAsE SHEPTETUKA U SKOJIOTUYECKHE aCIIEKTHI
€€ pa3BUTHSL.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yyeOHOro mpeamera «DHU3UKay JTOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
pacupeHre XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHOMN JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:
rpakIaHCKOr0 BOCIIUTAHMA:
c(OPMHUPOBAHHOCTb I'PAXIAHCKOW MO3ULUK O0YyYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00I1eCcTBa;

OPUHATHE TPATUIMOHHBIX  OOIICYEIIOBEUECKUX TyMAaHHCTUYECKUX M JEeMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTb B MHTEpecax TIpPakIaHCKOIo OOILecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSAMU U
Ha3HAUYCHUEM;

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEILHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCHUHCKHX YUYEHBIX B
o0acTi PU3MKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIC PEIEHHs, OPUEHTUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUNBOTO OY/IyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs ACTETUKY HAyYHOrO TBOPYECTBA, MPHUCYIIErO
¢du3nueckoil Hayke.

TPYAOBOI0 BOCIIUTAHMA:

UHTEpeC K Pa3IM4HbIM cepam npodeccHoHaNbHOM eATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
Gu3uKOil M TEXHMKOW, yMEHHME COBepLIaThb OCO3HAaHHBIA BBIOOp Oyaymied mnpodeccuun u
peaTn30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHHIO M €amMOOOpa30BaHUIO B oOJacTM (PU3MKHM Ha
MPOTSHKEHUU BCEH )KU3HU.

IKO0JIOTHYECKOI0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh ~ JKOJIOTHYECKOH  KYJIBTYpBI, OCO3HaHHE TJO0ATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IUIAaHUPOBaHUE M OCYLIECTBIICHHME JEHCTBUI B OKpYXarollell cpere Ha OCHOBE 3HAHMsS Lielel
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIpeHre OIbITa ESTETLHOCTH YKOJOTHYECKOW HAMpaBICHHOCTH HAa OCHOBE WMEIOIIHUXCS
3HaHUU 1o (pu3MKe.

LHEHHOCTH HAYYHOI'0 O3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
buznyeckoil HayKu;



OCO3HAaHUE IICHHOCTHU H&Y‘-IHOﬁ ACATCIIbBHOCTH, TOTOBHOCTHL B HNPOHCCCC HUIYUCHUS (I)I/ISI/IKI/I
OCYHICCTBJIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTh HHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

camMoCTOsITeNIbHO  (OPMYIMPOBaTh M aKTyaJU3UpoBaTh MpoljeMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUMS B PACCMATPUBACMBIX (PM3NUCCKUX SBIICHUSX;
pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEeMbl C YYETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB LEJISIM, OLICHUBATh
PHYCKH TIOCTIEICTBUMN JAEATEIBHOCTH;

KOOPJAMHHUPOBATh W  BBIIONHATH pabOTy B YCIOBUSIX peajbHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble ucciiegoBare/bCKue AeCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (PU3MUYECKOI HAYKU;
BJIa/IETh HaBbIKAMHU y4eOHO-UCCIIEI0BATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pelIeHus 3aaad
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

BIAJETh BUJAMHU JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIIPETalUH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh IPUYMHHO-CJICCTBEHHBIE CBSI3M M aKTYaJIM3UPOBATH 3a/1a4y, BbIJIBUIaTh THUIIOTE3Y €€
pelieHus, HaXO0AUTh apTYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX YTBEP)KICHHM, 3a]1aBaTh MapaMeTphI
Y KPUTEPUU PEILICHUS;

aHAJIM3UPOBATH MOJYyYEHHBIE B XOJE PEIICHUS 3aa4ll Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30oBaTEeNbHOU NEATEIHHOCTH, B TOM
qHclie MPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

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

Pabora ¢ nnopmanmeii:

BIIAJICTh HaBBIKAMH TOTYYeHUST HHPOpMaIuu PU3NIECKOTO COAEPIKAHUS U3 UCTOYHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TMOWCK, aHaJu3, CHCTEMATHU3AIMI0 U WHTEPIPETAIHIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U OPM MPEACTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITNH;

WCIIOJIB30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 C COOJI0JeHHEeM TpeOoBaHUM
DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITMOHHON 0€30MTaCHOCTH;



CO3/aBaTh TEKCTHl (DM3MUECKOTO COJNEPKAaHUS B PA3NUYHBIX QopMmaTax ¢ y4déTOM Ha3HAYCHUS
uH(pOpMallMl W LEJIeBOW ayAUTOpUM, BBIOMpas ONTHUMAIbHYIO (OpMY MpeICTaBICHUS U
BU3YaIM3al1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH 1EATEIBHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAITBHOU PabOTHI;

BBIOMpATh TEMATUKYy W METOJbI COBMECTHBIX JCHCTBHA C Y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4iI€Ha KOJUIEKTHBA,

MIPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JCUCTBUS 110
€€ JOCTW)KCHMIO: COCTaBIATh IUIAH JEWCTBUM, paclpeleisaTs poJid € Y4ETOM MHEHUH
Y4aCTHUKOB, O0CYXAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXJOTO YYaCTHHKA KOMaHJbI B OOIIUI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE IIPOEKThI, OLEHUBATh WAEH C TO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATErMUYECKOE MOBEJACHUE B PA3IUYHBIX CHUTYAIUAX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusaunus:

CaMOCTOSITENIbHO OCYILIECTBISITh MO3HABATENBbHYIO JCSATENbHOCTh B o0JacTd (U3UMKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIIEHUs pPACYETHBIX M KA4YEeCTBEHHBIX 3ajay, IUIaH
BBIMTOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JIeNiaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0sd OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYAULMU B 00sacTH (U3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEISIM;

BJIQ/IETh HABHIKAMHU TO3HABATENHHOM peQIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIIONIE30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallui, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI PYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce ngoctuxkeHHs] JIMYHOCTHBIX PE3yJIbTATOB OCBOECHMSI MPOTrpamMMmbl MO (U3MKE s
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOYUYaIOUIMXCSl COBEPILIEHCTBYETCS IMOIMOHAIbHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM YMOIMOHATBHON Cephl, ObITH YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBE/IEHHUE, CIOCOOHOCTh aJaNTHPOBATHCS K AMOIMOHAIBHBIM W3MEHEHUSIM W TIPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K TOCTIKECHHIO LIENU M YCIIEXY, ONTHMU3M,
MHHUIUATUBHOCTh, YMEHHUE EHCTBOBATH, ICXOSl U3 CBOMX BO3SMOKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHMMAaTh 3MOIMOHAIBHOE COCTOSIHME JpPYTHuX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaMBATh OTHOLICHUS C JPYTUMH
JFOJIBMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U Pa3peIaTh KOH(IUKTEIL.

I[TPEAMETHBIE PE3YJIBTATEHI

K xonny oOyuenust B 10 knacce npeaMeTHbIE Pe3ylbTaThl HAa YriyOJIEHHOM YpPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

IOHUMAaTh POJib (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTMYECKOM, 3KOIOIHYECKOH, COLMaTbHON U
ITHUYECKON cdepax NesTeNbHOCTH YEJIOBEKa, pojib U MECTO (M3UKU B COBPEMEHHON HayyHOU
KapTUHE MHpa, 3HAYCHHE OMNMCATEIbHOW, CHCTEMAaTU3UPYIOILEH, OOBSICHUTEIbHOW U
IPOTHOCTUYECKON (GYHKUMH (PU3MYeCKOH TEOpUM — MEXaHWMKH, MOJIEKYJSIpHOH (U3MKU U
TEPMOJMHAMHKH, POJIb (U3NIECKON Teopu B (HOPMUPOBAHMM NPEACTABICHUN O (PU3UUECKOM
KapTUHE MUPA;

pa3nuyath yCIOBHS MPUMEHUMOCTH MOAENeH (U3MUECKUX Tel W TPOLECCOB (SBICHUN):
UHepLHalbHas cucTeMa OTcuéra, aOCoNIOTHO TBEPAOE TeNo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TajeHue, aOComoTHO ympyras aedopmanus,
abCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIM Tra3a, XUJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOTO0) Teja, WACalIbHBIA ra3, TOYEUHBbI 3apsiji, OJHOPOIHOE
JNEKTPUYECKOE T0JIE;

paznuyath ycioBHsS (TpaHMIIBl, 00JIACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB, TOHHMATh
BceoOUMil xapakrep (QpyHAaMEHTalIbHBIX 3aKOHOB W OIPaHUYEHHOCTh MCIOJB30BAaHUS YACTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBSCHATH MEXaHWYECKHE MPOLECChl M SBJICHMS, HCIOJIb3ysl OCHOBHBIE
MOJIO)KEHUST U 3aKOHbI MEXaHUKU (OTHOCUTEIBHOCTh MEXAHHMYECKOIo IBMKEHMS, (POpMyIbl
KWHEMAaTUKU DPABHOYCKOPEHHOI'O JBWXKEHMs, NpeoOpazoBaHus [amwies 11 CKOpPOCTH U
nepeMenleHus, 3aKkoHbl HpIOTOHA, NMPUHIUII OTHOCUTENBHOCTH l'anmumiesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHUs UMIYJIbCa U MEXaHMUYECKOW SHEpPIuH, CBs3b pabOThl CHUJIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEpPruH, YCIOBHUS paBHOBECHS TBEPAOro TeNa), MPU 3TOM
WCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHS INPUMEHMMOCTH
(bu3HYeCcCKUX 3aKOHOB: MpeoOpazoBaHuil ['amuiesi, BTOPOTO U TPEThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHMsI HMITYJIbCA U MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATH U OOBACHATH TEIUIOBBIE MPOLIECCHI U SBJIEHUS, UCTIOIb3Ys] OCHOBHBIE MOJIOXKEHUS
MKT u 3akOHBI MOJIEKYISIPHON (U3UKH U TEPMOJUHAMUKY (CBSI3b JaBJICHUS UJEAIBHOIO T'a3a co
CpeHEN KMHETUYECKON PHEPTUEl TEIIOBOIO JBMKEHMS U KOHIIEHTPALMEN €ro MOJIEKYI, CBS3b
TEMIIEpaTyphl BEIECTBA CO CPEAHEN KMHETUYECKOM YHEPTUEN TEIJIOBOTO ABUKEHUS €r0 YaCTHIL,
CBAA3b JIaBJICHUS MJICATBHOIO I'a3a ¢ KOHLEHTPALUEH MOJIEKYN U €r0 TEMIIEpaTypoi, ypaBHEHUE
MenneneeBa—KnaneiipoHa, nepBblii 3aKOH TEPMOJWHAMMKH, 3aKOH COXPAHEHUs DSHEPIMU B
TEIUIOBBIX IpOIleccax), MPH 3TOM HCIONb30BaTh MAaTEMAaTHYeCKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCIOBUS IPUMEHUMOCTH ypaBHeHUsI MeneneeBa—KnanenpoHa;

aHAJTM3UPOBATh M OOBACHATH DJICKTPUUYECKHUE SIBJICHUS, HCIOJb3ysd OCHOBHBIE MOJOXEHHUS U
3aKOHBl DJJIEKTPOJUHAMHMKHU (3aKOH COXpPAHEHMsI DJJIEKTPUUYECKOTO 3apsna, 3akoH KymoHa,
MOTEHIUAIBHOCTh IEKTPOCTATUYECKOTO MOJISI, IPUHIUI CYNEPIO3ULINN IEKTPUUECKUX TOJIEH,



MpU 3TOM YyKa3biBas yCJIOBUS MPUMEHUMOCTH 3akoHa KynoHa, a Takke MPaKTHMUYECKH Ba)KHbBIE
COOTHOIIEHUS: 3aKOHbI OMa Il y4acTKa LENH U Ui 3aMKHYTOM 3JEKTPUYECKOM LENH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes 17 d7IeKTPoan3a);

OMKCHIBATh (PU3NYECKHE MPOLECCHl U SBICHUS, UCIONIB3YS BEIMYUHBI: MIEpEMEIEHUE, CKOPOCTb,
YCKOPEHHME, UMITYJIbC T€JIa U CHCTEMBI TEJ, CWJIAa, MOMEHT CHUJIbl, JAABJICHUE, NOTEHUMAIbHAS
SHEpPrus, KNHETUYEeCKas SHEPIusi, MeXaHu4yeckasi SHeprus, paboTa CUjbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOPEHHE, CWJIA TSKECTH, CHJIA YIPYTOCTH, CHJIA TPEHUS, MOLITHOCTb, SJHEPIUs B3aUMOACUCTBUS
Tena ¢ 3emuéil BOMM3U €€ MOBEpXHOCTH, SHEPTHUs yIpyroi nedopManuu npy>KuHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TeMIeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPECHHSS SHEPIrUs
UJeabHOTO OJIHOATOMHOTO Ta3a, paboTa WAeaIbHOTO ra3a, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa,
KII/I naeanpHOro TEmIOBOrO ABUTATENIS; JIIEKTPUUECKOE MOJIE, HANPSHKEHHOCTD 3JIEKTPUYECKOTO
NOJIs, HAOpsDKEHHOCTh MOJIsi TOYEYHOrO 3apsja WM 3apsKeHHOro Ilapa B BakKyymMeé U B
JUDJICKTPUKE,  IMOTEHUWAl  JJIEKTPOCTaTUYECKOrO0  IOJsA,  Pa3HOCTb  ITOTCHIUAJIOB,
3JIEKTPOJBMKYIIAsl CHJIA, CHJIa TOKA, HAINPSKEHUWE, MOLIHOCTh TOKA, DJIEKTPUYECKAsT EMKOCTb
IIJIOCKOTO KOHJIEHCATOPa, COIIPOTUBIICHUE YYACTKA LIENU C MTOCJIEI0BATEIbHBIM U I1apaJlIeIbHBIM
COEIMHEHUEM PE3UCTOPOB, FIHEPTHUA FIEKTPUUECKOTO OIS KOH/IEHCATOPA;

OOBSICHATh OCOOCHHOCTH NPOTEKaHWs (UINUECKUX SBICHUNA: MEXaHUYECKOE JBIDKEHHE,
TEIUIOBOE JBM)KEHME YACTHI] BELIECTBA, TEIJIOBOE PABHOBECHE, OpPOYHOBCKOE JBH)KEHUE,
mubdy3usa, ucnapeHue, KUNEHHE ¢ KOHJEHCAlMs, I[UIaBJIeHHE U  KPUCTAJLTU3alus,
HaIIPaBJIECHHOCTh TEIUIONEpENaut, JJIEKTPU3alUs TeJl, SKBUIIOTEHUIMAIbHOCTh ITOBEPXHOCTU
3aps’KEHHOI0 MTPOBO/IHUKA;

IPOBOJUTH HCCIIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MYECKON BEIUYMHBI OT JPYrod C
MCIIOJIb30BAaHUEM IMPAMBIX H3MEPEHHUM, IPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHpPOBATbH
pe3yNnbTaThl MOMYYEHHOW 3aBHUCUMOCTH (DU3MUYECKUX BEIWYMH B BUAEC TIpadUKOB C YYETOM
a0COJIIOTHBIX MOTPELTHOCTEN U3MEPEHUH, AeTIaTh BHIBOABI 110 PE3YJIbTaTaM MCCIIEI0BaHUS;
MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIMYUH, NMPH 3TOM BBIOMPATH ONTHUMAIbHBIN
METOJI M3MEpEHHs, OIEHUBATh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOAMTH OIBITHI 1O MPOBEPKE NPEJIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH JKCIEPHUMEHT,
coOupaTh SKCIEPUMEHTABHYIO YCTaHOBKY, aHATM3UPOBATh MOJTYYEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

coOuoiaTh MpaBuiIa 0€30MacHOro TpyJa NpU MPOBEJICHUU HCCIEI0BAaHUI B paMKax y4eOHOro
HKCIEPUMEHTa, MPAKTHUKyMa U Y4eOHO-MCCIEIOBATENbCKOM M TPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pewiath pacu€THble 3a/laud C SBHO 3aJaHHOM M HESBHO 3aJaHHON (U3MUECKOW MOJIENbIO: Ha
OCHOBAaHMM aHajM3a YCJIOBHS OOOCHOBBIBATH BHIOOp (HU3MYECKOM MoJenu, OTBevarolen
TpeOOBaHUSAM 3a/ayd, NPUMEHATH (OPMYJbl, 3aKOHBl, 3aKOHOMEPHOCTM U MOCTYJaThl
¢u3nueckux Teopuil MpU HCIOJNB30BAaHUM MaTEeMAaTHYECKMX METO/J0B pelIeHus 3ajad,
IIPOBOJIUTH pacdy€Tbl HAa OCHOBAaHMM HUMEIOIIMUXCSA JAaHHBIX, AHAJIU3UPOBATh pPE3YNbTAThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YUYETOM IOJIyYEHHBIX PE3YJIbTaTOB;

pelaTh KayecTBEHHbIE 3aJauu, TPeOYIoLIe NMPUMEHEHHUs 3HAHUM M3 pa3HbIX pa3esioB Kypca
¢u3uKy, a TaKKe WHTETpallud 3HAHWHM W3 JAPYIMX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY pacCyKJEHHH C ONOpOM Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

UCTOJIb30BaTh TEOPETUYECKHE 3HAaHUS JUII OOBACHEHHMS OCHOBHBIX IPHHLMIOB pabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTHYECKUX MTPOLIECCOB;
MPUBOJUTH MPUMEPHI BKIIAJIa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
AQHAIM3UPOBATh M OLEHUBATh IOCIEJICTBUS OBITOBOW W MPOM3BOACTBEHHON J€ATEIbHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TMPOIECCaMH, C MO3UIIMA IKOJIOTHIECKON 0€30MacHOCTH,



MPEJICTABICHUA O PAIlMOHATBLHOM TMPUPOONOIH30BAHUH, a TaKXKe PasyMHOM HCIIOIh30BAaHUHU
JOCTHDKEHUH HAyKH Y TEXHOJIOTHI JIJIS TaTbHEHIIIETO pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;
MPUMEHSTh pPA3JIMYHbIe CIOCOOBI PaboThl ¢ uWHpopManuedl (GU3MIecKoro cojep)aHus ¢
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH ASTOM HCIOJIb30BaTh
COBpEMEHHbIC HH(OPMAIIMOHHBIC TEXHOJOTUU IS IOWCKA, MEepepaboTKU U TPEabSIBICHUS
y4eOHON ¥ HAayYyHO-TIONMYJSPHON WH(OpPMAIUU, CTPYKTYPHUPOBAHUS M  HMHTEPIIPETAIHH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3jIMYHbIX HWCTOYHUKOB, KPUTUYCCKU AaHAIU3HPOBATH
NoJy4aeMyro HH(OpMAIHIO 1 OIICHUBATh €€ JJOCTOBEPHOCTh KaK HA OCHOBE MMCIOIIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HHPOPMAIIHH,

NPOSIBJIATE OPTaHU3AI[MOHHBIE W TIO3HABATEIbHBIC YMEHUS CaMOCTOSITEIBHOTO MPHOOPETCHHUS
HOBBIX 3HAHHH B MPOIIECCE BHITIOTHEHUS IPOCKTHBIX U Y4€OHO-MCCIIEI0BATEIBCKUX PadOT;
paboTaTh B TpyIIE C HCIOJHEHHWEM pPa3MYHBIX COIUAIBHBIX pOJICH, IMJIAHUPOBATH PabOTY
TPYNIBI, PAMOHAIBLHO PACHPEIeNATh ACSITEILHOCTh B HECTAHAAPTHBIX CHUTYAIHsIX, aJeKBATHO
OILICHUBATh BKJIAJ] K&KIOTO M3 YYaCTHHUKOB I'PYIIIBI B PEIICHUE PACCMATPHUBACMOH MPOOIIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oyaymield mpoecCHOHANBHON IEATCIBHOCTH IO CHEIUATBHOCTSIM
(U3HKO-TEXHUYECKOTO MPOQIIIS.

K konny oOyuenus B 11 Knacce mpeIMeTHbIE pe3yabTaThl Ha YriayOJIEHHOM YpPOBHE IOJKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHI:

MOHUMATh POJIb (PU3UKA B IKOHOMUYECKOM, TEXHOJOTHYECKOW, COLMATbHOM M ITUYECKOM
cdepax AesITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHON HAyYHOU KapTHHE MHPA,
pOJb aCTPOHOMHM B IPAKTUYECKOW JESITEIbHOCTH 4YEJIOBEKAa W JajJbHEUIIEM HAay4YHO-
TEXHHUYECKOM Pa3BUTHUU, 3HAUYECHUE OIHUCATENIbHOM, CUCTEeMATU3UPYIOIIeH, OOBSICHUTENbHON U
MPOTHOCTUYECCKOW (PYHKIMHA (PU3NIECKONW TEOPUU — DICKTPOAMHAMHKH, CIICIIHATBLHOW TEOPHUU
OTHOCUTEIIbHOCTH, KBaHTOBOW (u3uku, poib ¢usnyeckol Tteopurn B (HOPMUPOBAHUU
NpeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PH3UIECKOI KapTHHBI MUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX NPEJICTABICHUNA O IPUPOJIE;

pa3nuyaTh YCJIOBHS TPUMEHHUMOCTH MOeNe (U3HYECKUX Tl M TPOIECCOB (SIBICHHUH):
OJIHOPOJIHOE DJJIEKTPUYECKOE M OJHOPOJHOE MAarHWTHOE TOJisl, TApMOHUYECKHE KoJieOaHus,
MaTE€MaTUYeCKUl MAasATHHUK, WJCAIbHBIM NPYXKUHHBII MaATHHK, TapMOHUYECKHE BOJIHBI,
UJeaNbHBIM KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3a, MOJENIed aroMa, aTOMHOTO sjpa |
KBaHTOBOU MOJIEIM CBETA;

paznuuath ycioBHs (TpaHMIlbl, 00JIACTH) NMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MMOHHUMATH
BceoOIMil xapaktep (pyHAaMEHTATbHBIX 3aKOHOB U OTPAaHUYEHHOCTH MCIOJB30BAaHUS YACTHBIX
3aKOHOB;

aQHAJM3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOIECCHl U SIBJICHUSI, UCIIOIB3YsI OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU W CIEUUATBHOH TEOPUM OTHOCUTEIBHOCTH (3aKOH
COXpAaHEHUs AJNEKTPUUYECKOro 3apsaa, cuwia Amiepa, cuna JlopeHna, 3aKOH 3JIEeKTPOMarHUTHOM
uHAyKIuu, npaBuwio Jlenna, csa3p O/IC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUUYECKOM LenH CO
CKOPOCTBIO H3MEHEHUs CHJIbI TOKa, IOCTYJAaThl CHEUHAIBHOM TEOPHUU OTHOCUTEIBbHOCTH
OifHIITeHA);

aQHAJM3UPOBATh W OOBSCHATh KBAHTOBBIE TMPOIECCHI W SIBJICHUS, WCIONB3YS TIOJOXKCHUS
KBaHTOBOH (u3uku (ypaBHeHHe DWHIITENHHA Uit poTodPdekTa, NepBbli U BTOPOH MOCTYIATHI
Bopa, mnpuHnun cooTHomeHus HeomnpenenéHHoctedl [eif3enOepra, 3akOHBI COXpaHEHUS
3apsiAOBOTO M MAacCCOBOTO YHMCEI W DHEPrMU B SIACPHBIX PEAKIMAX, 3aKOH PaJMOaKTHBHOIO
pacmana);

OTMHUCHIBaTh (PU3MUECKHE TMPOIECChl W SBIEHUS, WCIOJb3ySd BEJIWYUHBI: HAMPSKEHHOCTH
ANEKTPUYECKOTO TMOJsA, IMOTEHIHAT >3JIEKTPOCTATUYECKOrO IO, PA3HOCTh IOTEHIMAJIOB,
AIEKTPOJIBIKYIAsT CHJIa, WHAYKLIHMS MAarHUTHOTO TIOJi, MarHUTHBIM NOTOK, cuiia Ammepa,
WHIYKTUBHOCTb, JJEKTPOJBIKYIAs CHJIA CAMOMHAYKIWH, OSHEPrus MAarHUTHOTO TIOJIS



IPOBOJHUKA C TOKOM, PEISTHUBUCTCKUN MMITYJIBC, TTOJIHASL SHEPTHUS, SHEPTUS MOKOs CBOOOTHON
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif s/ipa, SHEPTUS CBS3H A1pa;
OOBSICHATh OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX SBICHUI: AJIEKTPOMArHUTHAs WHIIYKIIHA,
CaMOUHIYKIUS, pe30HaHC, HHTep(depeHIus BoIH, TudpaKus, TMCIepCrs, MOJIHOE BHYTPEHHEE
oTpaxkenue, Gporoanekrpuaeckuii 3pdekt (poroaddexr), anbda- u d6era-pacnaapl saep, ramMmma-
U3Iy4eHue siziep, pusndeckre NpUHIMIIBI CIEKTPaIbHOTO aHaIu3a U paboThl J1a3epa;

OTIpeNeNATh HANpaBICHUE MHIYKIIMA MarHUTHOTO IOJI IPOBOJHHUKA C TOKOM, CHUJIBI AMIiepa H
cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3]aBaeMOe TUIOCKUM 3€pKajioM, TOHKOH JIMH30i, U pacCUUTHIBATh €T
XapaKTepUCTUKU;

IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHUE TOHATHUS, TEOPUU M 3aKOHBI JUIS aHAIIN3a U
00BsicHeHUS! (PU3MYECKHX MPOIECCOB, MPOUCXOIAIMINX B 3BE3IAaX, B 3BE3MHBIX CHCTEMax, B
MEXralakTH4YeCKON cpe/ie; ABHKEeHUs HeOECHBIX Tell, IBOJIOLNHU 3BE3/1 U BeeneHHoil;

IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIB30BAaHHEM MPSIMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH PE3yJbTATHI IMOIYYECHHOU
3aBHCUMOCTH (PM3UYECKHX BEIMYMH B BUAE rpadukoB ¢ yu€TOM aOCOIIOTHBIX MOTPEUTHOCTEH
U3MEpPEHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHMS,

MIPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NYECKHX BEIMYUH, NMPH 3TOM BBIOMPATH ONTUMAIbHBIN
METOJI W3MEpEHHs, OIEHUBATh aOCONIOTHBIE M OTHOCHUTENbHBIE IOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOAMUTH OIBITHl MO MPOBEPKE MPEITOKEHHOW THUIOTE3bl: IUIAHUPOBATH SKCIEPHUMEHT,
coOMpaTh IKCIEPHUMEHTAIFHYIO YCTaHOBKY, aHAJTM3UPOBATh MOJYUYCHHBIE PE3yJIbTaThl U JIENaTh
BBIBOJI O CTaTyce MPEI0KEHHON TUIOTE3bI;

OIHCHIBATH METO/IbI MTOJyYSHHS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

coOroaaTh mpaBmiia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAaHUN B paMKax y4eOHOTO
OKCIEPUMEHTA, MPAKTHUKyMa M Y4eOHO-HCCIENOBATEIbCKOH W TPOCKTHOW JEATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U JIabOpaTOPHOTo 000PYAOBaHMUS,

pemaTh pacu€THBIE 33/1a4H C SBHO 33JIaHHON M HESBHO 3a/IaHHON (DM3MYECKON MOJEIbIo: Ha
OCHOBAaHWM aHAJIN3a YCIIOBHS BBIOMpATh (U3NYECKHE MOJIENH, OTBEYalolne TPeOOBaHUSIM
3aJauu, IPUMEHSTh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3NYECKUX TEOPHH MpH
UCTIOJIF30BAaHUM MAaTEeMaTHYECKUX METOJOB PEIICHUs 3a/1a4, IIPOBOANTH PacuéThl HA OCHOBAHUHU
UMEIOIINXCSA JaHHBIX, aHAIM3UPOBATH PE3YIbTaThl M KOPPEKTHUPOBATH METOIbl PEIICHUS C
y4€TOM TOTYYEHHBIX PE3yIbTaTOB;

pelaTh KayecTBEHHbIE 3a/1a4M, TpeOyroIMe MPUMEHEHUs 3HAHWM W3 Pa3HbIX Pa3JesioB Kypca
Gu3uKy, a TaKKe WHTETpalud 3HAHWHM M3 JAPYIMX HPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKIIA:
BBICTPAaWBaTh JIOTUYECKYIO IIETIOYKY pACCYXJIEHUH C OMopoil Ha W3ydYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAHHUA ISl OOBSICHEHHS OCHOBHBIX IPHHIUIIOB pPaOOTHI
MU3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MPUBOUTH MPUMEPHI BKIIaJIa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
aHATM3UPOBATh W OIEHUBATH TIOCIEJCTBHS OBITOBOM W TIPOM3BOJCTBEHHOW JIEATEIHHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKHMHM IMPOLECCaMH, C MO3UIUM 3KOJIOrHYecKoi 0e30MacHOCTH,
NPECTAaBICHUN O PallMOHAIBHOM TPUPOAONOIH30BAHNH, & TAK)KE Pa3yMHOM HCIOIB30BaHUM
JOCTH>KEHUI HAyKHU U TEXHOJIOTMH IS TalbHENIIIEro pa3BUTHUS YEIOBEUYECKOT0 O0IIECTBA;
MPUMEHATh Pa3IudHbIe CHOCOOBI pPaboThl ¢ uHMOpMarmeldn (U3NIECKOTO COACPKAHUS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH ASTOM HCIOIb30BaTh
COBpEMEHHbIe HH(OpPMAIMOHHBIE TEXHOJOIMU Il TMOUCKA, MepepabOTKU M NpeabsBICHUS
y4eOHOH ¥ HAayYHO-TIONMYJISIPHOH WH(OPMAIMU, CTPYKTYPUPOBAHHS W WHTEPIPETAIHH
uH(pOpMaIlMK, TIOMYYEeHHOW U3 Pa3jMYHbIX HWCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH



NOJy4aeMyI0 HH(POPMALIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHHIA,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA HHPOPMAIIHH;

NPOSIBJIATH OPTaHU3AIMOHHBIE W TIO3HABATEIIbHBIE YMEHHS CAaMOCTOATENBHOTO MPHOOpPETCHUS
HOBBIX 3HAHUI B MpoIllecce BHIMOIHEHUS MPOSKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;
paboTaTh B TpyIIE C WCIOJHEHHEM pAa3JIMYHbIX COIMAIBHBIX POJIEH, MUIAHUPOBATH PabOTy
TPYIIIBI, PAMOHAIBHO PACIpPEACIATh NEATECIbHOCTh B HECTAHJAPTHBIX CUTYalHUAX, aJcKBATHO
OLICHMBATh BKJIAJ] KaX/I0T0 U3 YYACTHUKOB IPYIIIBI B pEIIEHHE paccMaTpUBaeMOi IpoOIieMbl;
NPOSIBJIATh MOTHBALMIO K Oymymied mpoecCHOHANBHOM NESTEIbHOCTH IO CIEHUATbHOCTAM
(U3UKO-TEXHUYECKOTO MPOPuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Htoro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusireckiit MpakTAiyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOC EPEA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859f1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edso00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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