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Paznen 1. Hayunblii MeTOJ NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U Teopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYUMH  (a0CoNIOTHas W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCONIOTHO TBEPAOE TENO, HAeajdbHas >XUJIKOCTb, WACAJIbHBIA ra3, TOUYEYHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMEeHUMOcTH. Pu3znueckas
TEOpHs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN EATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

M3mepeHne cuiibl TOKAa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA Ha OCH CHUCTEMBI KOOpPIHHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATILHON TOUYKU OT BPEMEHHU U MX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxeHue. JIBukeHue  MaTepuanbHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIOMETP,
NBIDKEHUE CHApsOB, LEMHbIE, IIecTepéHYaTble W pEeMEHHBbIE Iepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBUKEHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia U "3BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpapieHnue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TE€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C II€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKEHUM.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOM TaOOPATOPHH).

W3yuyenune nABWXKEHHS Tena, OpOIIEHHOTOo Topu3oHTaldbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

N3yueHne JBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOparieHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MMUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TElla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: IMOAINITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B pE3yJIbTaTe B3AUMOEHCTBHUS TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTA/ICHUH.

LleHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JBHKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.



N3yueHne NBUKEHUS CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTOM uepes
NETKuM OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO Kodddurmenta
3aBucuMocTu Fp,(N).

HccnenoBanue nBrkeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOMUUBOE, O€3pa3TuYHOE PaBHOBECHE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: KPOHIITEHH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpyrnpoBaHHe KPOHIITEHHOB U PaCUET CHII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAJAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

NMnynbc MaTepranbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa MaccC.

NMnynbe CUITbI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MoMeHT umnynbca MaTepualbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuu. [paduueckoe
MPEICTaBICHUE PAOOTHI CHIIHI.

MOIIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.

[loTeHuMallbHBIE W HEMOTEHUUANbHbIE CWIBL. [loTeHUManbHas >HEPTHs.
[ToTenmuanpHas sHEprus ynpyro nedopMupoBaHHOW TPy uHBL. [loTeHImanpHas
SHEprusl Teja B OJAHOPOJHOM TIpPaBUTALIMOHHOM Toje. IloTeHiumanbHas sHeprus
Tejla B TPAaBUTAIIMOHHOM TI0JI€ OJHOPOJIHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKAST CKOPOCTb.



CBs3p pabOThl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEM MEXaHUYEeCKOU
SHEPIUU CUCTEMBI T€JI. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s MACANbHON JKHIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckre yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKWHHBIM MHCTOJET, THPOCKOM, (PUTYpHOE KaTaHWE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

W3MeHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM W MOTEHLUHAIBHOW SHEPruil mpH
JEUCTBUU Ha TEJIO CHJIbI TSXKECTH U CHJIbl YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHre nMmmyJsibca Telia o TOpMO3HOMY MYTH.

W3mepenne cuiabl TATH, CKOPOCTH MOJEIU DJIEKTPOMOOWJISE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TeJIa 10 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopull.

OCHOBHBIE TMOJIOXEHUSI MOJIEKYyJsipHO-KMHeTnyeckor Tteopuun (MKT), ux
onbiTHOe oOocHoBanue. Jluddysus. bpoyHoBckoe nBHkeHHE. XapakTep
JBW)KCHUSI W B3aMMOJICHCTBUSI YACTHUI] BellecTBa. MoJield CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ITHX
Mozeneil. Macca u  pasMmepbl Mosekyd (atomoB). KonuyecTBO BeriecTBa.
[ToctostnHast ABorazpo.

TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ u3mepenus. Illkama
temneparyp Llenbcusi.

Mogenb uaealbHOr0 ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPUU: YaCTHUIIbI
rasa JIBI)KYTCSI XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B



UJCabHOM Tra3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3p  MEXIOy [JaBJICHHEM U CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPTUeH MOCTYyNaTEIbHOIO TEIIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuyecknue YyCTpONCTBA W TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4yeHue HaHOMaTePUaJoB.

Jemoncmpayuu.

Mopenu nBuKeHUs 4aCTHLl BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeETOK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HccnmenoBanne 1mponecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXITY TOpSYEil U XOJIOAHOU BOJOM.

N3ydyeHne H30TEpMHUECKOrO Ipolecca (PEeKOMEHIO0BAHO HCIIOJIb30BAHUE
udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T[]) cucrema. 3amaHuie BHENTHUX YCIOBUH IS
TEPMOJMHAMMYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBI KaK CPEIHHUE 3HAYEHHsI BEIUYUH, ONMHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamukd. (CaMONpPOM3BOJIBHAS — pelaKCalys
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMI:
ypaBHeHHe MenaeneeBa—KianeiipoHa n BbIpaKeHUE ISl BHYTPEHHEH JSHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTPALMs YacTHUL, BBICOKHE
TeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEH YHEPIrUU OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.



Tennomepenaya  kKak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPTUU
TEPMOJMHAMHYECKOW  CHUCTeMbl 0e3  coBepmieHuss pabotel.  KoHBekius,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KommuectBo TemnoTel. TemioéMKOCTh TeNa. YAeAbHAasT W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
TorumBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. l[lonsatue 00
aanabaTHOM TpoIiecCe.

IlepBbIii  3ak0H TepMOAWHAMUKU. BHyTpeHHsis »sHeprus. KommyecTBo
TEIUIOTBI W paboTa Kak Mepbl HU3MCHEHHMS  BHYTPCHHEH  OSHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aaradara. AGCOIIOTHAS TeMIIepaTypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K Oojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunumne! aectBus TermoBbix MammH. KIT/I.

MakcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHUE ACTIEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrarteinei. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJIUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWUIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUU.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3aymHoe orauso.

CpaBHeHUE yACIbHBIX TETNIOEMKOCTEHN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue annabaTHOTO mpoiiecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomul, nPAKMUKYM.

N3mepenne yaenbHON TEMITOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO Iporiecca.

N3ydeHne B3aMMOCBSA3M DHEPTHUM MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecamuvie cocmosanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanve u KoHjaeHcanusa. VcnmapeHue W KumneHue. YeiabHas
TEIJIOTa MapooOpa3oBaHUA.



Hacepimiennble ¥ HeHachlleHHbIE mnapbl. KayecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH W JABJICHUS HACBILIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIIEHHOTO Tapa. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
KpuctauioB. [lnmaBrmenne w kpucraumzanus. YelbHas TEIJIOTA IUIABJICHUS.
CyOnumariusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TenoBoe pacuMpeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacuimpeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHUI BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUH B (Pa30BbIX MEPEXOIaX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanunnsapusie aBnenus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4eckue YCTpOWCTBA UM TEXHOJIOTUYECKHE IMPOLECCHL:  KUIKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TermioBoe pacluupeHue.

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenune. Kurienue nmpy noHM>KEHHOM JIAaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSKCHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiIeHUs.

Moaenu HEHBIOTOHOBCKOM JKHIKOCTH.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U MIABJICHUS KPUCTAJIIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenune yaenpHOM TENI0ThI IIABJICHUS JbA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa W OIIGHKAa MacChl MapoB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenue moaynst FOHra.



HccnenoBanne 3aBUCMMOCTH  nedopmanuu  pe3smHOBOrO  o0pas3ma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznea 4. JaekTpoanHamMmuka.

Tema 1. Inexmpuueckoe noJe.

ONeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUUECKUM 3apsan. JIBa Buma
ANEKTPUYECKUX 3apsanoB. IIpOBOJHUKH, JUANEKTPUKA U  MHOJYNPOBOAHUKU.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUS 3IIEKTPUYECKOro
3apsa.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DIekTpuueckoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hanpsok€nnocts  snexTpuueckoro  moins.  [IpoOueiid  3apsn.  Jlunuwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTrO TMMOJSA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loreHuunaneHas sHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBsi3b HANPSKEHHOCTH OIS U PA3HOCTU
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[TpuHIMI CYTIEPIIO3ULIMN SIEKTPUIECKUX MOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lore
PaBHOMEPHO 3apsKEHHOro no o0béMy Mmiapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM TIUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH 3TUX MOJEH H
HKBUIIOTCHIIMAJIBHBIX IOBEPXHOCTEN.

[IpOBOJTHUKH B 3JIEKTPOCTATHYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPS/I0B.

JIMDNIEKTpUKKM B 3JIEKTPOCTATHYECKOM  ITIOJIE. JusnekTpryeckast
MPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOopaA.

[TapayenbHOE coequHEHUE KOHAEHCATOpOB. IlocienoBaTenbHOE COEAMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

JIBrxkeHMe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHndeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIeHcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Bau e ['paada).

IIpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.



Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIaaH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

O1neHKa cUjl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpalilieHus SHEPTUH 3apsDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKaIIe KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hammpsokenune U u DJIC £ .

3akoH Oma Jid yyacTka IeMu.

DIEeKTpUUECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUIOIMIAJM TMONEPEYHOTO CEUCHHS.
VY 1esbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpruueckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIeHna.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerjioBasi MOIIHOCTb, BbIAEsieMas Ha
pes3ucrope.

OJIC u BHYTpEeHHEE CONpPOTUBICHHME HCTOYHMKA TOKa. 3akoH Oma s
MOJHOW (3aMKHYTOM) DJJICKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHl: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenre Cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAMO/A.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHUS MPU MMOCTOSSHHOM
HaIpPsHKEHUH.



[Tpsimoe nzmepenne D/IC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coeTMHeHs] HCTOYHUKOB ToKa, DJ[C GaTtapei.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccenenoBanre CMEMIAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKAa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JIEMEHTa OT BPEMEHH
IIPY KOPOTKOM 3aMBIKaHUH.

HccenmenoBanre pa3HOCTH NMOTEHIMAIOB MEXIY IOJIOCAMHA MCTOYHHMKA TOKa
OT CWJIBI TOKA B LIETN.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

OJIEKTpUYECKAasi NMPOBOAUMOCTH  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAsA
IIPOBOAUMOCTE TBEPABIX METAJLIOB. 3aBUCHMOCTH COIPOTUBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpudeCcKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas " IpUMECHas IIPOBOJIMMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHIT TOK B JJIEKTPOJUTAX. IDIEKTPOJUTHYECKAsT AUCCOLMALIUS.
Onektponus. 3akonbl Dapajes s AIEKTPOIH3a.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
paspsan. Paznmuynble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE IPUMEHEHHWE: Tra30pa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJyIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, dJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



HaOmnronenue snexTposunsa.

N3mepeHnue 3apsiaa OJJHOBAIEHTHOTO MOHA.

HccnenoBanrie  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOPE3UCTOpPa  OT
TEeMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOIA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHus (pU3NIECKUX BEIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpaHui] MOrpemuHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bU3MYEeCKUX BETWYHMH, NPOBEpKA MPEIJIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
OMMMCAHHBIX B  TEMATUYECKUX  pazlenax «YUCHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHble CBSI3H.

N3yuenne kypca (¢usuku yrayOnéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YUYETOM COJICPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbLE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBJICHUE, HAay4YHBIM (akT, rumnore3a, (unyeckas BEJIUYMHA, 3aKOH,
TEOpus, HaOJIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENlb, W3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: penieHUe CUCTEMbl ypaBHeHUU. JluHeliHas QyHKIMS,
napabosa, ruriepbona, ux rpaduku U cBoicTBa. TpuUroHOMeTpuyeckre (QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTRO.
BekTopsl 1 X MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonozua: mexannueckoe JABHKEHUE B KUBOW mpupoae, auddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIoUEH Cpenbl,
yTUIN3alUsl OWOOPTraHMYECKOro TOIUIMBA JUIs BBIPAOOTKU «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKCHUE U KaTUJUISIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJyYeHHE HAaHOMATEPHUAJIOB, TEIUIOBHIE
CBOMCTBA TBEPIBIX TN, KUIKOCTECH U Tra30B, )KUAKUE KPUCTAIUIbI, AJICKTPUUECKUE
CBOMCTBA METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaTbBAaHUKA, dJIEKTPOHHAS
MUKPOCKOTTHS.

T'eozpagpua: Bna>xxHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHue JIBWKEHUN C WCIOJIb30BAHUEM MEXaHU3MOB,
y4éT CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTAaTUYCCKUE KOHCTPYKITUU
(KpoHIITENH, peméryaTble KOHCTPYKIIMK), MCIOJIb30BAHUE 3aKOHOB COXPAaHECHHS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), ABUTATEb BHYTPEHHETO



cropaHusi, mapoBasi TypOUHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJyYEHUsST COBPEMEHHBIX MATEPHUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JICKTPOIPHUOOPOB,
ra3zopas3psiiHbIE JTAMIIbI, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aIbBAHUKA.

11 KUIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHIYKIIUU.

MarauTHoe 1moJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuua JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM moJe. Pabota cuibl Jlopenria.

MaruautHoe 1nose B Beuiectse. PeppoOMarHeTUKH, napa- U TUaMarHeTUKH.

TexHH4eckre YCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AIEKTPOABUTATEH SIKOOH, YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptnna 7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa MM MarHMTHOM UHAYKIIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM WHAYKIUU Papajes.
Buxpesoe snmektpuueckoe nose. Toku Pyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJIOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jlemoncmpayuu.

HaOmnronenue siBneHust 3JeKTPOMarHUTHOM UHIYKITUH.

Hccnenopanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHMS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[TaneHue MarauTa B allFOMUHUEBOM (MEeIHOM) TpyoOe.

SIBneHne CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenrHasg cucrema. CBoOOIHEIE KOIcOaHMS.

[Mapmonunueckue kosnedbanus. Kunemarnueckoe M TUHAMUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JTUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OMTUCAHUS.

Ammumutyna u (daza konebanuid. CBs3b aMIUIUTYAbl KOJEOAHWU HCXOITHOM
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaromux kKoneOaHusx. BeinyXeHHsie konedanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanre koyie0aHWM TIpy3a Ha MAacCUBHOM TNPYXXUHE C IEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuoja CBOOOTHBIX KOJICOAHWNW HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIIPYTOM IMO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMIUX KOJIEOaHU.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
ujeabHOM KosieOaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHcaTopa C aMIUTUTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPpU PAa3TUYHON (dopme
3aBUCUMOCTH MEPEMEHHOI'O TOKA OT BPEMEHH.

CuHyconanbHbIi NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada u TOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTMUECKHE PHUCKUM TpU MPOU3BOACTBE 3ieKTposHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIIKX JIEKTPOMArHUTHBIX KOJICOAHUM.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pesucrop, karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y cTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccenenoBanyue IMEPEMEHHOTO TOKa 4epe3 IIOCIEAOBATEIbHO COCIMHEHHBIE
KOHJICHCATOp, KATYIIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE 6O0JIHDI.

Mexannueckue BOJIHBI, YCIOBUA HUX pacnpocTtpa”eHus. llomepeunsie wu
MIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaKeHHE, MpeloMJIeHHE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anysi, HHTepdepeHus u qudpakius.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBA3U U TeneBUAeHUA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-nieusb,
YIBTPa3BYKOBasl TMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHE,
peroMIICHUE, TONIpU3alus, AUPPaKIus, UHTEPPEepEHITHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUSHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
m10ckoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTeNb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBE€Ta M COOTHOULICHWE JUIMH BOJH IPU IE€PEX0J€ MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ucnepcust cera. CioxHbIA cocTaB 0€loro cBeTa.
IBerT.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOro BHYTPEHHETO
OTpaKEHUS.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosIHUE M ONTHYECKas Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EepUYecKOl JIMH3bl OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MIOKa3aTelIs MPEIOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
cUCTEMA.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Wurtepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS] MaKCUMyMOB M MHUHUMYMOB B HMHTEpPPEPEHLIMOHHON



KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIlacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [dudpakinumonHas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

Habnrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojesb CBETOBO/IA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Hab6monenue nntepdepennu cBera.

Habsro1eHue 1IBETOB TOHKUX MJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuyenue nuppakinoOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumMeHeHune noIApOU0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3mepeHune rnokasaTessi peJoMIIEHHs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenue n300paxeHusi B CUCTEME U3 ITIOCKOTO 3epKaJia U JIUH3bI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TENECKOMUYECKUX CUCTEM.

HaOmronenune nudpakuuu, nuHTephepeHIIUN U MOJIIpU3alliy CBETa.

N3yuyeHue nossipu3aiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3ydenne naTepdepeHInm 1a3epHOro U3IyUYeHUs Ha ABYX LIEISIX.

Hab6nronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOU BOJIHBI.

[Tonydyenue crnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.



Pasnen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panuupl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEeUaTbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal.  [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILIEHUE JIIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHU4YeCKUH IKCIEPUMEHT, TaOOpaTOpHbBIE pabOThI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-6011060ii oyaausm.

PaBHOBeCHOE TeIIOBOE M3JIydeHUE (M3JIydyeHHUE aOCOIIOTHO YEPHOTO TeJa).
3akoH cMmemienus: Buna. I'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoadpdext. OnbiTel A. I'. CroneroBa. 3akoHbl hororddexra. YpaBHEeHHE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiud. JnuHa BosiHbl e bpoins u
pasMepbl 00JacTH JIOKaIM3aluu JABWXKYyIIeWcs yactuubl. KopmyckymnspHo-
BOJTHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIax.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
¢doTosneMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMOL.

Jemoncmpayuu.

®oTorPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanne dhoTope3ncropa.



N3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHUS.

Tema 2. Qu3zuka amoma.

OnbITEl O KCCIENOBAHHUIO CTPOEHUS aTroMma. IlnaHerapHas Mozenp aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXo/e aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTrOM.

Buapl ciektpoB. CrieKTp YpOBHEN 3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpoHCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habmroienue nuHeivaThiX CIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3ITyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKmMUKyM.

Habrofnenue TMHeHYaToro CeKTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacmnaja. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4CHHs. BiusHUE paIHMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi QoH n3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuy 1 UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHoN Moaenu. KBapk-TirooHHAss MOJENb apOHOB.

@uzuka 3a npenenamu CrangapTHol Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO puznueckoi KapTUHBI MHPA.

TexHuyeckue yCTpomCcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIIOJIB30BAaHUEM JI03UMETPA.

N3y4yenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiaemMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macumrabnas crpyktypa Beenennoit. MetaranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN JIs1 ONpEeeSICHHs TTOJ0KEeHHUSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PHU3NYECKUX BEITUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,



ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM)).

O06o0maroniee MOBTOPEHUeE.

O0o001IeHne U cucTeMaTH3alusl Coiep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3rka U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
buznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3ukm u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBbHON M ATHUYECKOH cepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOM HayyHOW KapTHMHE MUpPaA, 3HaYEHHE ONMCATEIbHOMH,
CHUCTEeMAaTHU3HUPYIOIIEeH, OOBSACHUTEIBHOM U  MPOTHOCTHYECKOM  (QyHKUUH
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHHIMA
0 (pusmuecKkoll KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

WN3yuenne kypca ¢usuku yrayOonéHHoro ypoBHs B 11 kjacce
OCYULIECTBIISIETCS. C YUETOM COJIEPIKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnvie noHAmMUA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, TUIOTE3a, (pU3MYecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUMHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJ1€CTBO. BEKTOpHI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTAapHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM mpupoje, KoseOaTesbHbIe
JIBWKEHUS B SKMBOM NPUPOJE, SKOJOTMYECKHE PUCKU TpH MPOU3BOJICTBE
AIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeH  cpesbl,
yIbTPa3ByKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs: CTPYKTYypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJu3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX  PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEeKTpoJBUTraTeNb SIK0OM, TreHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAsS Ieyb,
JIMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKOBass JMAarHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHOoro mnpenmera «Duznkar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIINXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaN3al[Md OCHOBHBIX HalpaBJICHUM
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:
rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(OpMUPOBAHHOCTh TpaXXJAHCKOM  MO3UIMU  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTU COBMECTHYIO AESTEIbHOCTh B MHTEPECAX IPakKAaHCKOTO
oOllecTBa, Yy4YacTBOBaTh B CaMOYIIPaBJICHUU B 00pa3oBaTesbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTaApPHOU U BOJIOHTEPCKOU ESITENHHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHWBATH CUTYAIlMIO M MIPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAsA OCTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymymiel mpodeccuu U peann30BbIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 0 (PU3MKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA
ba3oBble 10oruyecKkue 1ecTBUA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATh U AKTyaJIU3UpPOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEIATh LENU ACATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTe€pUaJIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pE3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIaJICTh HAYYHOU TEPMUHOJIOTHUEH, KIIOUEBBIMHU MOHATUSIMUA U METOJaMU
buznyeckoil HayKu;

BJIAJCTh HaBBIKAMH  y4e€OHO-HCCIIEIOBATEILCKON | MIPOEKTHOMN
NEATeIBHOCTH B 00JIaCTM (PU3HKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HMUecKoro
COJEp>KaHUsl, MIPUMEHEHHIO Pa3INYHBIX METOI0B TO3HAHMS,;

BJAJIETh BUAAMH JCSATEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM 4YHCJIE NMPH CO3JaHUM Y4eOHBIX MPOEKTOB B 00JIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3WpOBaTh 3ajauy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJAE pEIICHUsA 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCJIOBHUSIX;

CTaBUTb M (POPMYIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETh TEPEHOCUTh 3HAHHMS 10 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpMalUU (PU3HMUECKOTO COJEp KaHUA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalW3, CUCTEMATHU3ALMI0 M WHTEPHPETALMI0 HHPOPMALUUA PA3THUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcoCOEepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMalMd M LEJIeBOM ayAuTOpUH, BBIOUpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YATU3ALINH.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA U BO BHEYPOUYHOU
NeSITeIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHTyallMii W CMsr4aTh
KOH(DJIUKTBI;



pPa3BEPHYTO W JIOTMYHO W3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHMIO: COCTAaBJIATH IUIAH
JEHCTBUIM, pacpeeniaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU PadOTBHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOr0 y4YaCTHHKAa KOMAHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
MHULMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOATENILHO ~ OCYILECTBIISATh MO3HABATENIBHYIO JESTENbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISABJIATH NPOOJEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33]1aUH;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacuMpsTh ~ paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBHI B IEATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LEISAM;

BJIaJICTh HAaBBIKAMH II03HABATEIIPHOM pediekcun Kak  OCO3HAHHS
COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHMUI;



UCIIONb30BaTh NpUEMBI peIeKCHU s OLEHKH CUTYyalluH, BbIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLIEHUBATh PUCKH W CBOEBPEMEHHO NMPUHUMATh PEIIEHUS O HUX
CHIKEHHIO;

MIPUHAMAaTh MOTHUBBI M apryMEHTBl JPYTHX MpPU AHAIU3E PE3YJIbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHAMAaTh MOTHUBBI W ApryMEHThI JIPYTHX IpU aHAIM3E PE3YJIbTAaTOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AOCTHXKEHUS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaAMMbI 1O
¢uszuke [ YpPOBHS CpeAHEro oOmero oO0pa3oBaHUS Yy OOyYaroIIMXCs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN MHTEJUIEKT, peanoararonmi
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

AMOIIMOHAIIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aalTHPOBATHCS K
AMOIIMOHAJIBHBIM HM3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIIEXy, ONITUMH3M, UHULIUATUBHOCTh, YMEHHUE JI€UCTBOBATh, HCXOMIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIKOYAIOUIEH CIOCOOHOCTh IMOHHUMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JApPYIMX, YUYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPauMBATh
OTHOUIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEPEC U
paspemarb KOHMIUKTHI.

[MPEIMETHBIE PE3VYJIBTATHI
K xoniy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJb (U3UKH B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
OKOJIOTUYECKOM, COIMAIBHOW M JOTHYECKOM cdepax esTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHOH KapTUHE MUpA,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHOW H
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOW TEOpUU —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UYECKON TEOPHH B
dbopMHUpOBaHUY TTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;



paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJeNed (U3NYECKUX Tl U
MPOIIECCOB (SIBJICHWI): WHEPIMAIbHAS CHCTeMa OTCYETa, aOCOIFOTHO
TBEPAOE TEJIO, MaTEepUAIbHAA TOYKA, PABHOYCKOPEHHOE JBUKCHUE,
CBOOOJIHOE TmMajicHUE, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yrnpyroe u abCoMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOTrO (KPUCTAJUIMYECKOIO0) Teja, UACAIbHBIN Ta3, TOYCUHBIN 3apsl,
OJIHOPOJIHOE JJIEKTPUUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTHM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TOHUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJIICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH U TEepeMeElIeHUs,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHHSI UMITYJIbCA U MEXAHUYECKON
SHEPIuM, CBSI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeodpa3zoBanuil ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HWMIYJIbCAa U
MEXAHUYECKON DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCTIOIb3YS
ocHoBHble TmoOJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JAaBJCHUSA UJEATBLHOIO Ta3a Cco CpeaHei
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHENM KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBS3b JABJICHUS UACATbHOTO
raza ¢ KOHLEHTpalHUe MOJEKYyJl W €ro TEeMIEepaTypoil, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIIOIb30BaTh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

aHAJM3UPOBaTh W OOBSACHSITH JJICKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMUKH (3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, NPUHUUN CYNEPHO3ULUNA DIECKTPUUECKUX
MoJieil, TPy ATOM yKa3blBas YCIOBUS MPUMEHHUMOCTH 3akoHa Kysona, a
TAKXK€ TMPAKTUYECKH BAXKHbIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
UenyM WU JJI1 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsr @apajes A1 31eKTPoIn3a);



ONKCHIBaTh (PU3UUECKHE MPOLECChl U SBICHMS, UCIOJIb3Ys BEIWYUHBIL:
NEepEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEll, CUJIa,
MOMEHT CHJIbI, JAaBJEHWE, T[OTEHUUAJbHAs DJHEPrus, KHUHETUYECKAs
DHEprusi, MEXaHUYecKas dHeprus, paboTa CUibl, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSDHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHUCTBHUS Tena ¢ 3emMi€il BOMM3M €€ MOBEPXHOCTH,
SHEeprus ynpyrod nedopmanuyd TPYKUHBI, KOJHYECTBO TEIUIOTHI,
aOCcoyIOTHAsI TeMIleparypa Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSSA
SHEPrusl WUACAIBHOTO OJHOATOMHOTO Trasa, paboTa HACaJIbHOTO Tasa,
OTHOCUTEJIbHAS BJIAXKHOCTh Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEJIS; IEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHIHMAI 3JIEKTPOCTATUYECKOTO IIOJI,
Pa3HOCTh  NOTEHLHAJIOB, JJEKTPOJABIKYIIAs  CHJIa, CHJA  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJIEKTPUYECKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOEGHHOCTH  NPOTEKAaHUS  (PUINYECKUX  SBJICHUM:
MEXaHUYECKOE [IBKEHHE, TEIIOBOE JIBM)KEHHE YacTHI] BEIEeCTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, nuddys3us, ucrnapeHue,
KHUIICHUE U KOHJECHCAIUs, IUIAaBJICHUE U KPUCTAUIN3aLUs, HAIIPABICHHOCTD
TEIIONEepENaut, NIEKTPU3ALUS TeJl, SKBUIIOTEHIMAIBHOCTh ITOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyroi C  HUCHOJIb30BAaHUEM  MPSAMBIX  M3MEPEHUH, TMpU  ATOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YUYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JIENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIeI0BAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHsS (U3MYECKUX BEIMYMH, IPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OILIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE IIOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTO Tpyia IPU MPOBEAECHUHN HCCIeI0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHO-
VCCIIEIOBATEIIBCKOW M IIPOEKTHOM JEITEIBHOCTH C WCIOJIb30BAHUEM
MU3MEPUTEITLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;



pemaTth pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3znyecKoil MOJeIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBHIBATH
BEIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHWSAM 3a1add,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyeCKUX TEOpUl NpH MCHOJIb30BAaHUM MATEMATHUYECKUX METO/I0B
pelIeHus 3a/1a4, IPOBOJUTh PACYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh PE3YJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM ITOJIYYEHHBIX PE3YJIbTATOB;

pelmath KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3lieloB Kypca GU3MKH, a TAaK)KE UHTErpallii 3HAaHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUYECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HA N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBIACHEHUE IPOLECCOB OKPYKAOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M POU3BOICTBEHHOU
NEeSATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM C (PU3MYECKMMHU NPOLECCaMHU, C
HO3UIMI 3KOJOTHYECKON 0€30MaCHOCTH, MPEACTABIECHUI O palliOHaIbHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHXKECHHM
HAyKd W TEXHOJOTMH JUIsl JaJbHEWIIEro Pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble CrOCOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUM ISl TOMCKA, NEepepadOTKU M TpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOU MH(pOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIUKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUU;

POSIBIISIT OpraHu3aluOHHbIE U MO03HABATENIbHbIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI POEKTHBIX U yU4eOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATH PAaOOTy TPYMIbI, PALIMOHATIBLHO PACHIPEAEATh AeSTEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLEHWBATh BKJAJ KaXIOTrOo W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPUBAEMOM MTPOOIEMBI;



IPOSIBIISATS MOTUBALUIO K OyayIiel mpohecCHOHaTbHON AESITETbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO PO uIIs.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOU cdepax AesTeIbHOCTH YEJIOBEeKa, pOJib U MECTO
¢u3MKN B COBPEMEHHOM HAayYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YEJIOBE€KA W JaJbHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIMH (HU3UIECKOW TEOpUH —
ANEKTPOJUHAMUKH, CIEIMATIBHON TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢usuku, ponp (uzHUecKor Teopuu B (HOPMUPOBAHUU TPEICTABICHHUI O
(bu3MYeCcKOl KapTHHE MHUPA, MECTO (PU3UUECKON KapTHHBI MHUpa B 00ILIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHS NPUMEHMMOCTH MoJeNed (PU3MYEeCKUX Tel W
IPOLECCOB  (SBJICHUHN): OJIHOPOJHOE HIIEKTPUYECKOE U  OAHOPOJHOE
MarHUTHOE TOJIA, TApPMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUUECKU MasiTHUK,
UJCaNbHBIA TMPYKUHHBIA MasATHUK, TAPMOHUYECKUE BOJIHBI, WJ€ATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEIE aTOMa, aTOMHOTO siApa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBACHATH 3JEKTPOMArHUTHbBIE MPOLECCHl U SIBICHUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHElUalbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apana, cuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMHM, npaBwio Jlenma, cBsa3p  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUS  CWJIBl  TOKa,  IOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLECCHI U ABJICHUSI, HCIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3mku  (ypaBHEHHWE  ODWHIITEHHA IS
dbotodddekra, mepBpIi U BTOpOW mocTynarel bopa, mpuHIUI
COOTHOIIIEHHSI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAcCOBOTO YMCE U DHEPrUU B SAJIEPHBIX PEAKIMIX, 3aKOH
PaIoOaKTUBHOIO pacriajia);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOJIb3YS BEJIWYUHBL:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIs, Pa3HOCTh MOTEHLUANOB, AJIEKTPOJABIKYINAS CHUJIA, WHIYKIIHS



MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cwia AMmImepa, WHIYKTHBHOCTD,
ANEKTPOABUKYIAS CUJIa CAMOMHIYKIHMHM, SHEPrUsi MArHUTHOTO TOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs SHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YAaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsi]l A1Ipa, SHEPT U CBSI3H sIIpa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMATrHUTHAS WHIYKIINS, CAMOUHTYKIINS, PE30HAHC, HHTEPPEPECHITHS
BOJIH, Judpakuus, JUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dboroanekTpudeckuii 3ddext (dhororddexr), ampda- um Oera-pacnagbl
aqep, raMMa-usllydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABJICHUE HHAYKIIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PacCCUUTHIBATH €TI0 XaPaKTEPUCTUKH;

IPUMEHATH OCHOBOINOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPHUH U
3aKOHBI JJI1 aHalM3a MW OOBACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3MNHBIX CUCTEMAaX, B MEXKIaIaKTUYECKOM
Cpele; IBMKEHUSI HEOECHBIX TeJl, HBOJIIOLINHU 3BE371 U BeeneHnHoi;
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
IOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;

MPOBOJAUTL KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEJIUYUH, TMPU DTOM
BBIOMpPATh ONTHUMAIBHBIA METOJIT M3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIJIaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIN3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

OMMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHO-
UCCIIEIOBATENbCKOM W TPOEKTHOW JEATEIbHOCTH C UCIOJIb30BaHUEM
U3MEPUTETLHBIX YCTPONCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM W HESBHO 3aJaHHOM
(bu3nUecKkoil MOJEeNbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMPATH
bu3nyeckue MoJenu, OTBeYarolue TpeOOBaHUSIM 3a/ayd, NPUMEHSThH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTA M MOCTYJNATHl (DU3UYECKUX TEOPU



IpU  HCHOJIB30BAHUM MaTEMAaTUYECKUX METOJIOB pEIIeHUs 3ajaad,
MPOBOAUTH Pacuy€Thl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YUYETOM MOTYyUYECHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3aenoB Kypca (PU3WKH, a TAK)KE UHTETPAINK 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUYECKYIO
LEMOYKY PACCYKJIEHUN ¢ OMOPOIl Ha U3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (hU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIA OOBSICHEHUS OCHOBHBIX
MPUHIIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M ITPOU3BOICTBEHHOM
NEeSATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM C (PU3MYECKMMHU NPOLECCaMHU, C
MO3UIIUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIMOHATIEHOM
MPUPOOTIOIH30BAHUN, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh pa3IuyHble CIOcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJlep)KaHUsI C  HCIOJB30BAaHHUEM COBPEMEHHBIX HMHGOPMAIMOHHBIX
TEXHOJIOTHUA, TIPH TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu W MpeabsBICHUS y4yeOHOU U
HAyYHO-TIOMYJIIPHONU WH(GOPMAITUH, CTPYKTYPUPOBAHUS M WHTEPIPETAIINH
uHbopMaIuKU, TOJMYYECHHOM U3 PAa3JIMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAMM3UPOBAaTh  TOJIy4aeMmMylo  UWH(MOpMAIMi0O ©W  OICHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIM3a UICTOYHUKA HHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIbHbIC YMEHHUS
CaMOCTOATENILHOTO  TNPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJIHEHUS IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaTh B TpYyINNe C HCIOJHEHUEM pPa3JIMUYHBIX COILUAJIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PAIIMOHAIBHO PACHPENEATh AesTEIbHOCTD
B HECTAaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIBI B PEIIICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayIieil mpodecCuoHaIbHON ASSTEIHHOCTH TI0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.

TEMATHUYECKOE IINTAHUPOBAHHUE



10 KVTIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(uudpossbie)
n/ pa3zie/ioB H TeM Bcer  KonTpouabH IIpakTHYeck 0BpazoBaTEIBH
Il MpOorpamMmsbl 0 ble padoThI ue padoThbl bIe pecypesI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
11 Hayunsbiit MeTox 6
' IIO3HAHMUSI IPUPOJIBI
Htoro mo pazneny 6
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEPIOTro Tea 5 1
24 3aKOHBI COXpPAHEHUS B 10 1
MEXaHUKe
Hroro 1o pasneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
3.1 MOJICKYJISIPHOKHHETHYEC 15 1
KOH Teopuu
32 Tepmoannamuxka. Temno 20 1
BBIC MAITUHBI
ArperatHbie COCTOSIHUSI
3.3 Bewecrsa. Ma3oBrle 14 1
HePEX0/1bl
Hroro o pasneny 49
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1
4.2 gJ[I(zbiTT(;)quHeE(,:III;IHI‘/'I TOK 24 1
43 Toxu B pa3nmnyHbIX 6
cpenax
Hroro no pazneny 54
Pa3nen 5. DUSHUECKHUM TIPAKTUKYM
51 dusnyeckui 16 16
MPAKTHUKYM
Htoro o pasneny 16
Pe3epBHOE Bpems 10
OBILEE KOJIMYECTBO 170 8 16
YACOB I10 ITPOTPAMME
11 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ pa3ieioB U TeM Bcer Konrtpoabnsr  IIpakTnueckn (unbpossie)
o0pa3zoBaTe/ibHbI
1| nporpaMMsbl 0 e padoThbl e padoThbl

€ pecypchbl




Paznea 1. JIEKTPOJUHAMUKA

11 MaruauTtHoe moJje 14
12 DJIeKTpOMarHuTHa 13 1
ST MHTYKITHSI
Hroro no pazgeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
21 Mexanudeckue 10
KOJIeOaHus
29 DNIeKTPOMarHUTHBI 15
e KoJieOaHus
MexaHndeckue u
2.3 AIIEKTPOMarHUTHBI 10 1
€ BOJIHBI
2.4 Onruka 25 1
Htoro no pazneny 60
Pa3znen 3. OCHOBBI CHHELIMAJIBHOM TEOPUHU OTHOCUTEJbHOCTH
31 | Ocnosbl CTO 5 1 |
Hroro no pazgeny )

Pa3znesn 4. KBAHTOBAS ®U3UKA

Kopnyckynsipao-

4.1 2 15
BOJIHOBOI1 JTyaliu3m

4.2 dusuka atoma 5
du3uka aTOMHOT0O
saapa u

4.3 AP 5
DJIEMEHTAPHBIX
qacTHI]

Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

ONEMEHTHI
5.1 aCTPOHOMMUH U 12
acTpou3uKu
Hroro no paszneny 12

Paznea 6. PUSUMUYECKUN IPAKTUKYM

6.1

duznueckuit
MPaKTUKYM

16

16

Hroro no paszueny

16

Paznen 7. OBOBIIAIOIIEE ITOBTOPEHHUE

7.1

Cucremaruzanus u
000011IeHNE
pPeMETHOTO
CoJiepKaHus U
OTIbITA
NeSITeTbHOCTH,
nproOpeTEHHOTO
NIPY U3y4SHUH
Kypca pusuxu 10 —
11 kiaccoB

15




Uroro no pazgeny

15

PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO
YACOB I1O 170 16

I[TPOTPAMME
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