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Paznen 1. Hayunbiii MeTOA O3HAHUSA NPUPOBI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHUs U
METO/Ibl UCCIIEeI0BAHUS (PUZNUECKUX SIBJICHUM.

DKCHEpUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Croco0Ob1 m3Mepennsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  usmyeckux BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TENo, HUcANbHAS KUAKOCTh, UIACAIBHBIA Ta3, TOYCYHBIN
3apsan). ['unoresa. @usznueckuil 3aKoH, TpaHuUllbl ero npuMeHuMoctu. dusnyeckas
TEOPUS.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU MOCTOSHHOTO TOKA TMPH
MOMOIIIY aHAJIOTOBBIX U MU(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMCTBO ¢ nudpoBoil Jaboparopueit o ¢usuke. [Ipumeps n3MepeHus
(U3UYECKUX BEJIMYWH TIPY MIOMOIIN KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKECHHS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MPOEKIMM HAa OCH CHUCTEMBI
koopauHat. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpPeaHSASI CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX MPOCKIMU HA OCH CHUCTEMbI KOOPAHUHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBU)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe manmeHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOUKH OT BPEMEHU U UX IPAPUKHU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJOBasi M JIMHEWHas CKOpocTh. [lepuon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTeJbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOpPEHHE MaTEPUaAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IIECTEepEHYAThIE W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpauyuu.

Mopenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUS.

Crioco0bl uccine0BaHusl IBUKEHUI.

NnrocTpanus npeaenbHoro nepexoia i \3BMEpEHNe MrTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3PEKEHHOM MIPOCTPAHCTBE.

HabGmionenne aBmkeHus Ttena, OPOLIEHHOTO MOJA YIJOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriIOBO CKOPOCTH B PEIYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO XK€
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuit sxcnepumenm, nadopamopnwie padomul, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>)KCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOTO  TaACHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopum).

W3ydyenue [ABMKEHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONW 3aBHCHMOCTH MEXAY JaIbHOCTBIO
noJIETa U HAYaJIbHOM CKOPOCTBIO TEIA.

N3ydeHne IBHXKEHHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOJYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa oOpalleHuss KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IlpmHumn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanpHble cUCTEMbI OTCUETA (ONpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiuy CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspKkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO NaJE€HUS OT BBICOTHI
HaJ MOBEPXHOCTBIO IUIAHETBI U OT reorpaguyeckod IMMUpOTHL. JIBUXKEHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Koapduument tpenus. Cuna conmpoTHBICHMS NPU ABIKEHUU Tella B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUS.

Hasnenue. 'mapocratnueckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOAIIUITHUKH,
JBHYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmonenne nBUXEeHHs TEN B MHEPLHMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LMIMHAPOB WM WIApOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCUETA.

CpaBHEHHE  PpABHOJIEWUCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BEECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIIBHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIMX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3Mepenune macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaxmuKym.

W3mepenne paBHOACHCTBYIOLIEH CHII NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYXXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3ydeHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus Mo BEJIMYMHE YTJI0BOTO Kod(duimreHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU € MEPEMEHHBIM
K03 ULIMEHTOM TpEeHHUSI.

N3ydenne nBUKEHUS IPy3a HA BalLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatensHoe M BpaliaTteabHOE JIBUKEHHUE
TBEpAOro Teiaa. MOMEHT CHJIbl OTHOCUTENBHO OCH BpalleHus. Ilnedo cuibl.
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsoxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, peHIETYaThie KOHCTPYKIUU.

Hemoncmpauyuu.

YcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnwie padomul, npaKmuKym.

HccnenoBanre ycIIOBUMI paBHOBECHS TBEPIAOTrO TeJld, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

M3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONOPBI.

Tema 4. 3akonwl coxpanenus 6 mexanuke.

NmMnynbec MmaTepuanbHON TOUYKH, CHCTEMBI MaTEpUaIbHbIX TOUeK. LleHTp Macc
CHUCTEMBbI MAaTEPUAIBHBIX TOYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMmyJibec CUITBI M1 UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlyabca MarepuanbHOM Touku. [lpencraBieHue o COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUN MATEPUAIBHOM TOYKH.



[loTeHnIMaNbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanbHas »HeEprus.
[ToreHuuanbHass sHEprust ynpyro aeQopMupoBaHHONU NpyxuHBL. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM IpaBMTALMOHHOM Imoje. lloreHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIe€ OJHOPOJHOTO Iapa (BHYTpHU M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymuM s MACaIbHOM KUAKOCTH KAaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUECKON YHEPTUH.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jemoncmpauyuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUN PabOTHhI.

B3anmHble npeBpalieHuss KUHETUYECKOM W IMOTEHUMAJIbHOM JYHEPrUl IIpHU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMUKym.

W3mepeHne nMmimyJibca Teia o TOpMO3HOMY Iy TH.

W3mepeHne Cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI MU MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHEeHHE W3MEHEHUS MOTCHLMAIBHONW YHEPTHH MPYKUHBI C pabOTOM CHIIBI
TPEHUSL.

Omnpenenenve pabOTHl CUIIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyJasipaasi Gu3nKa 1 TEepMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE MOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), wmx
onbiTHOE oOocHOoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JBM)KCHUSI M B3aMMOJICHCTBUS YAaCTHUIL] BellecTBa. Monein CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX TNl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenps uaeanbHOTO raza B MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHULIBI
ra3a JBUKYTCS] XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MeHnneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omnponeccel B
UJcalbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPEICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIy [JaBJI€HHEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJI HJICAJTBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKONU CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPIHEN MOCTYyNaTeIbHOIO TEIJIOBOIO IBMKEHHS €€ YaCTHULI.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHL: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMATEPUAJIOB.

Hemoncmpauyuu.

Mopenu ABUKEHHS 4aCTHUL BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUYKEHUS.

Buneoponuk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyzust sxuakocTen.

Mopens onbita [lITepHa.

[IpuTsrKeHNE MOJIEKY L.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanme H30MpoIECCOB.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ty TOpsSUYEil U XOJIOIHOM BOJOM.

W3yueHne H30TEpMUYECKOrOo Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

N3ydeHne n30X0pHOro npouecca.

N3yuenue nzobapHOro npoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmogunamuueckas (T/]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbI KaK CPEIHHUE 3HAYEHHUSI BEJIUYWH, OMHUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TepMoauHamuikud. (CaMONpPOM3BOJIbHAS — pelakcaius
TEPMOJUHAMHYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogens wuaealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona U BbIpaXXEHUE JJIsi BHYTPEHHEW DHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHLUEHTPALMs YaCTHILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue il BHYTPEHHEW 3HEPruud OJJHOATOMHOTO WJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJMHaMUKe. Boruucienue padboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHS ~ BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKOW  CcHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YHAelnbHas W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEmIOTa CrOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepenade. l[lonstue 00
annabaTHOM TIporiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss osHeprus. KommuecTtBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

Bropoil 3akOH TEpMOAMHAMHUKM JJisi PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKON CHCTEMBI MPOXOIHT
eIMHCTBEHHAs afauadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM i1 HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TNEpeaTh TEIUIOTY OT 0ojiee XOIO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpunnunbl aecTBus TeroBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl MCIIOIb30BaHUsI TEIUJIOBBIX ABUTareneid. TemmoBoe
3arpsi3HEHUE OKPYKArOLIEH CpeJibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEp, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, NapoBas TypOuHA,
MOJyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AUUs «TEIUIOBBIX» OTXONIOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUIECKOTO TOTUIABA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpauyuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM pacliupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HN3mepenne yaenbHON TEMII0EMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MENKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJIKOCTEM.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe u KumeHuwe. Y aeiabHas
TEIJI0Ta Mapoo0pa3oBaHUA.

HacbllieHHblE W HEHAChIlEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Iapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTD
0T 00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEPaTyphl KUIIEHUS OT JAaBJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaims3auus. YJIEJIbHAas TEMIOTAa IUIABICHUS.
CyOmumarnwsi.

Hedbopmaru tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux negopmarui.

TemnnoBoe paclUpeHHue KUJAKOCTEH U TBEPJBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOEe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.

TennoBoe pacmMpeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIaBJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITH C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHus.

Moaenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmariuii.

Hab6mronenue manpix gedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENJIOTHI MIJIaBJICHHUS JIbJA.

N3yudeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTHM BO3JyXa M OILIEHKa MaccChl MapoB B
ITOMEILECHNH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOxra.

HccnenoBanrme 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro obOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3alus Tel W €€ MpOosBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKM, HOHMAJIEKTPUKH U  MHOJYIMPOBOAHUKH.
DOneMeHTapHbId JJIEKTPUUYECKUI 3apsil. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DIeKTpudecKoe nojie. Ero AeicTBUe Ha JIEKTPUUYECKUE 3aPsi]Ibl.

Hanpspk€anocts  anektpuueckoro  mosa.  [IpoOueiit  3apsin.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE AIEKTPHUUECKOE TOJIE.

[ToTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHuumanbHass >HEprust 3apsga B AJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CynepnoO3uLUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTO MO 00BbEMy miapa. [lose paBHOMEPHO 3apsKEHHOM
OeckoHEeYHOU TUIOCKOCTH. KapTWHBI JUHUI HampspDKEHHOCTH ATHX TOJEH U
DKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JvsnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopA.

[TapannensHOE coequHeHnE KOHAeHCAaTOpoB. [locnenoBarenbHoe cOeUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOTO0 KOHAEHCAToPa.

JIBrKeHWE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPHUUECKOM II0JIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTpOCTaTHUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOphbl, renepaTop Baun ne I'paada.

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX MUIACTUH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUUYECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpONUCTBO U IEUCTBUE KOHIECHCATOPA MMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMUKym.

OueHka cujl B3auMOJEHCTBUS 3apsKEHHBIX TEI.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3ITy4YEeHHs CBETOIMOAA.

W3yueHue npoTeKaHus TOKa B LENH, COAEPKAILENH KOHAEHCATOP.

Pacnpenenenune pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsaaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiii 31eKmpuydeckuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusl cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma i y4yacTKa Lenu.

DneKTpudyecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBIIEHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY MOMEPEYHOIO0 CEUYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEOUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBiéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexktpuyeckoro Toka. 3akoH J[xoyns—JIenma.

MOMHOCTh 3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

DOJIC u BHYTpEeHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma 1
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM I1enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambIkanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SJHEPTHUN.

Hemoncmpauyuu.

W3mepenne Cuilbl TOKA U HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUs I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSTHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coemnHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXKAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CUJIbI TOKA B LIEMN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSDKEHUS JUISl  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd JJIC raJbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMU.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3uunvix cpeoax.

DJIEKTPUYECKAsi  MPOBOAUMMOCTDh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH CONPOTUBIICHUS METAIIIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DNeKTpuYeCKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpOBOHUKH. CobOcTBeHHass W TpHUMECHAas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMA.
Onexrponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsan. Paznuynele TMIIBI CaMOCTOSTENBHOTO paspsana. Monnus. [lnasma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHME: Ia30pas3psiIHbIe
Jammbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJyHIpPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIUSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposin3za dapazes.

M ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAUIOB U MOJYITPOBOIHUKOB.

OOHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuit saxkcnepumenm, nadopamopnuie padomeul, nPAKMUKYM.

Hab6mronenue anextponmsa.

W3mepenne 3apsaa OMHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHBIICHHST — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEIUYMH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE IOTPEIIHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX H3MEPEHHM, MCCICHOBAHUM  3aBUCHUMOCTEMN
¢uznyecKkux BEIMYMH, MPOBEpPKA MPEAJOKEHHBIX THNOTe3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMaTHYECKMX  pas3ienax «YYEHMYECKMH  JKCIIEpUMEHT,
Ja00paToOpHbIE PAOOTHI, TPAKTUKYM).

MexnpeameTrHbie CBA3H.

WUzyuenne kypca ¢usuku yrinyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISICTCS ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHO20
no3nanuA: SIBICHUE, Hay4yHbIH (akT, THIOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKUuS,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOEKMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe NBWKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpelibl,
yTHIM3anus OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlUJUISIPHbBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE AaTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYe€HHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUYECKUE
CBOICTBAa METAJJIOB, JCKTPOIUTUYECKAs TUCCOLMALINS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKLHUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), MCIOJB30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET WM ApPYyTHUE), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
ra3opaspsiHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KITACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmopneiicTBUE TNOCTOSIHHBIX MarHUTOB M MPOBOJHHMKOB C TOKOM.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosunuu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHON MHIIYKLWH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJIb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. PaGora cunbl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

Kaptuna nuHMA  MHAYKOMM ~ MAarHATHOTO — MOJS  TOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIUU MO JJIMHHOTO MIPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Hab6mronenue aBukeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNENUCTBUS ANEKTPOUZMEPUTENBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (eppOMArHETHKOB.

HccnenoBanue 1eCTBUASI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3ydeHnne 3aBUCUMOCTU CHJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMM HA OCHOBE U3MEPEHUs CHIIbl AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHue DNEKTpOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykuu. OJIC uHAyKuuM. 3aKOH 3JIEKTpoMarHWTHOW wuHAykuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LI€NM MOCTOSHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KAaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCH: MHAYKIHMOHHAS
1€4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMUU TEJ IPU ABUKECHUNA B MATHUTHOM T10JIE
3eMuIH.

Hemoncmpauyuu.

HabGntonenue siBjeHUs 3JIeKTPOMAarHUTHOW MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomel, npaKmMuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIAYKIINH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOAHBIE KOJIEOAHNUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKoW sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAHUN W3 WX dHEPTeTHYECKOTO U
KMHEMAaTUY€CKOTO OMTUCAHMUSL.

Ammntyaa u ¢asza kosebanui. CBsi3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora komeOanuii. I[lepmom Manbix CBOOOTHBIX KOJIEOAHUI
MaTEeMaTUYeCKOoro MasTHHKA. llepros cBOOOAHBIX KoONeOaHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHyKIeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

HalGmronenue He3aBHCHUMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILUTATYIbI.

HccnenoBanue 3aTyXarmux KojaeO0aHU 1 3aBUCUMOCTH NIEPUOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM TMpYKHUHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOCIN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSIX Tpy3a Ha MpYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUIA.

HabGnronenue pes3onanca.

Yuenuueckuii skcnepumenm, nadopamopusie padomeul, npaKmMUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBH>KEHUS TENa B X0/I€ KOJIEOaHW Ha yIIPYTroM IMOABECE.

W3yuyenue nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIONINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. InekmpomazcHumnuple KOn1e0AHUA.

KonebatenbHpiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIIIUTY[bI
3apsiia KOHJEHCaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aJIbHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX/1€eHHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEHCTBYIONIEE 3HAUYEHHWE CHJIBI TOKAa W HAMNpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B L€NM CHUHYCOUJAIBHOIO NEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonactBo, mepemadya u moTpeOieHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHA IIpU IPOU3BOACTBE JJEKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEepeaay.

Hemoncmpauyuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYDa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOop HE3aTyXaroIKX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO FeHepaTopa.

BoinyxneHHbIe CHHYCOMIaTbHbIE KOeOaHusl.

Pesncrop, KaTymka MHAYKTMBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATYyILUKH
VMHIYKTUBHOCTH U KOHJACHCATOPA.

VY CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHCHOpMATOpA.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KATYILLIKY U PE3UCTOP.

Habmonenune 3eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHDL.

MexaHnueckne BOJIHBI, YCJIOBHS HUX pacrnpocTpaHeHus. llonmepeunsie u
pONOJbHBIE BOJHBL. [lepuon, cKOpoCTh pacnpoCTpaHEHHsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeJoMiieHHe, UHTepdepeHius u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIEGKTPOMarHUTHBIX  BOJH:  OTPAXXEHHUE,  MPEIOMIICHUE,
noJisipu3aius, uHTepdepeHuns u qudpaxims.

[IIxana 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHuyecknue yCTpOWCTBA M MPAKTUUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpPOCTPAHEHUE MTONIEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Konebmomeecs Teo Kak KCTOYHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue oTpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHUIECKUX BOJTH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHNUE.

Habmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOU KoJeOaHuH.

HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Mospu3anus, qudpakius, uHTepdepeHus.

Oo6nHapyxeHue nHGPAKPaACHOTO U YIAbTPahrOIETOBOIO U3ITyUECHHI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEWHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuit B
iockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4aCTOTBI
CBETAa M COOTHOILICHHE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnoKHBIM cocTaB 0eloro cBeTa.
IIBer.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yron MmojaHOrO BHYTPEHHETO
OTPAKEHMUS.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE M OINTUYECKas CHJia TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

@dopmyJiia TOHKOW JMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NpOWEAUIEro JUH3Y IOJ IMPOU3BOJIBHBIM YITIOM K €€ IJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHHI TOUKM W OTpe3ka NpsSIMON B
coOMpaloIIKX U pacCeUBaIOUIUX JIMH3aX U UX CUCTEMaX.

Ontuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpumepsl knaccuuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

Ha6mronenue moiHoro BHyTpeHHETO oTpaxkeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YEpe3 IIOCKOMApalIeNbHYIO
IJJACTUHY U MIPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu cBera.

N3yuenne nuppakiiMOHHON PelIETKH.

Habmonenue nudpakiinoHHOTO CIIEKTpa.

Hab6monenue nucnepcun cBera.

Hab6nronenue nossipusaiuu cBeTa.

[IpuMeHeHnE MONSPOUIOB ISl U3YUCHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii sxcnepumenm, nadopamopusie padomel, npaKmMuKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yenue n300pakeHUsI B CUCTEME U3 ITUIOCKOTO 3epKaJia U JTMH3BI.

[Tomyuenue n300pakeHNs B CUCTEME U3 IBYX JIH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U MoIsipu3aluu CBETa.

W3ydenne noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTEepPEPEeHITNH JIA3EPHOTO M3ITYYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcnn.

Hab6mrogenue u uccinenoBanue AMGPaKIMOHHOTO CIEKTpa.

HN3mepenne IiMHbl CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3Iy4YEHHUs CBETOIMOAA TP MOMOIIU IU(DPaKIIMOHHON
PELIETKMU.

Pasznen 6. OcHOBBI crieIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynaTel
CIIELIMAIbHON TEOPHUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpa3oBanus  Jlopenna.
VYcnoue npuunHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHHE
BPEMEHU U COKpALIEHUE JJINHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YueHn4ecKkuii IKCTIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM TOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHho-601H0801 0yaiu3m.

PaBHOBecHOE TermioBOoe HU3Iy4YeHHUE (M3TyyeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyr mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BonHoBbIe cBOMCcTBA yacTul. BosHbl ne bponnsa. /Inuna Bonns! ae bpoia u
pasMepbl O0JacTH JIOKIM3AIUU  JBWXKYIIEWCS dacTtuilbl. KopmycKylspHO-
BOJIHOBOM Jyanu3Mm. [{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEneIEHHOCTEM
[eitzenoOepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJIUOL.

Hemoncmpauyuu.

®o1orh(DHeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

Hccnenosanue Gporopesucropa.

N3mepenne nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIHUOJ OT HAIIPSIKEHUSI.

Tema 2. Duzuka amoma.

OneITel MO HKCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornonieHue GOTOHOB MpHU MEPEXOAE aTomMa
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

Habmonenne nuHedyaTbIx ClieKTPOB.

YCTpONCTBO U NECUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHLL.

Ornpenenenue QJIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

Hab6mronenue nmuaeityaToro cnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosinHor Punbepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY.

Hyxmonnas monens sigpa I'eiizenOepra—Banenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nyuyeHue.

3akOH pPaAuOaKTUBHOTO pacnaja. PaauoakTWBHBIE HM30TONBI B INPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOaKTUBHOCTH HA YKUBbIE
opranu3msbl. EctrecTBeHHbI QoH nznyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 sAaep. AnepHeie peakTophl. [Ipobdiemsl
YIPaBIIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanyy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICNTOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-ritooHHas MOAENb apOHOB.

®dusznka 3a npenenamu CranaapTtHol Mozaenu. T€MHas mMaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTUUECKUE MTPOLIECCHI: TIO3UMETP, KaMmepa
Bunbcona, saepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQusl.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaxmuKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Buna 3Bé3gnoro neba. Co3Be3amsi, sSpKHe 3BE3IBI, TUTAHETHI, WX BHUIANMOC
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHe
3BE31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
raJaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa006a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpe/iesieHUs MOJ0KEeHHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro moJiylmapusi U sipKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BETUYNH C MCIOJIH30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BEIWYHMH, TPOBEpKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
Ja00paTopHbIE PaOOTHI, TPAKTUKYM).

O06o01maomee NOBTOPEHUE.



O06o0061menne U cucteMaTu3alus CoAepX aHUs pa3AesioB Kypca «MexaHHKay,
«MonekynspHas pu3nKa U TepMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBD», «OCHOBBI CIEHHATBHOM TEOPUH OTHOCUTENIBHOCTH», «KBaHTOBas
busnKay, « IEeMEHTHI aCTPOHOMUU U aCTPODU3UKIY.

Ponb ¢u3uku u acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOIMUECKOM,
COLIMATILHOW M 3THYECKON cepax AesITeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MUpPA, 3HAYECHHUE OIMCATEIIBLHOM,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (PyHKIuMH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMHUPOBAHUU MPEICTABICHUN
0 ($U3HYECKON KapTUHE MUpPa, MECTO (PU3UUYECKOW KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYIIECTBJISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, Hay4yHBIH (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMEeHTApHBIX GyHKUMNA. [Ipu3Haku NOAOOUS TPEyTrOJIBLHUKOB,
onpeeseHue MIONIaan MITOCKUX GUryp u o0bEMa Tell.

Buonozcus: >nexTpuyueckue SBICHHUS B JKUBOM mpuUpoje, KosieOaTelbHbIE
JNBW)KEHUS B JKMBOW TNPHUPOAE, OKOJOTMYECKHE PHUCKA MNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAWOWIEH  Cpenpl,
yJAbTPa3BYKOBass IOUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOCHHE aTOMOB Y MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIN
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  pYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusa: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTaTENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKUMOHHAs IMeub,
JMHUAU 3JIEKTpoNepeaay, dJIEKTPOABUraTelb, paaap, paAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yiabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapesi, CIlyTHUKOBBIE
NPUEMHMKH, JI€PHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHLBIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMUS YyuyeOHOro mpeaMera «Dusnkay
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YyYaronIuXxcsi pyKOBOJCTBOBATHCA
chOpMUPOBAaHHONW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIpPaBICHUN
BOCHUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e chopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYaroOIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJ€HAa POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKHX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOliecTsa, ydyacTBOBaTbh B CaMOYMpaBIeHHMM B 00pa3oBaTelibHON
OpraHM3allly;

e YMEHHME B3aMMOJEKHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTD POCCUICKOIN IpaXXIaHCKON UIEHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHIMCKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e JCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbiM chepam npodhecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOM, yMEHHE COBepIIaTh
OCO3HAHHBIA BEIOOP OymyIier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
oOnactu (pU3MKHU Ha IPOTXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHWE WM OCYLIECTBIECHUE ICHCTBUI B OKpPYXKAIOIIEH cpele Ha
OCHOBE 3HaHUS LIEJIEU YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre ONbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOU JEATEeIbHOCTH, TOTOBHOCTh B TPOIECCE
U3Y4YCHUS (PU3UKH OCYIISCTBIIATh MPOEKTHYI0 W HCCIIEI0BATEIBCKYIO
NeSITEIbHOCTh MHIWBUYyalIbHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Ba3oBble Jijornueckue A1eicTBHA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M AKTyaJU3UpOBaTh  MpoOIieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBJISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHAJIM3a UMEIOIIHUXCSA
MaTepHabHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHM 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccieaoBaTe/ILCKHeE TeHCTBUA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bU3nYeCKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4EOHO-HCCIIENOBATEILCKOW M MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOTro
CoOJIepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BJIAQJICTh BUAAMH JCSITEILHOCTH TIO TIOJYyYEHWI0O HOBOTO 3HAHUS, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIsiX, B TOM YHCJI€ TPU CO3JTaHUHM YUEOHBIX MPOEKTOB B OOJIACTH
busukuy;

BBISIBJSITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3aaady,
BBIJIBUTATh THUMOTE3y €€ pelIeHus, HaxOJuTh apryMEHThl JJIA
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHUYECKH OILIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOU
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBAThH PUOOPETEHHBIHN OIIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3HEICATSIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, IOy CKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MHMOpMaLMU (PU3NUIECKOTO COACPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3AlMI0 U HHTEPHpeTalnio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad C CcoOJtoJlecHueM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECcypcocOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMSI B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3HaueHus UWHGOpPMAIMU M LEJIeBOM ayJuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (POPMY NPE/ICTABIICHUS U BU3yaJIU3al[1H.

KoMMmyHMKaTHBHBIE YHUBePCAJbHbIE YueOHbIe 1eiCTBHUA:



OCYIIECTBIIATh OOIIEHHE HAa Yypokax (U3MKH W BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CUTyalluidi ©W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOUKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMAaTb W MUCIOJB30BATh  IPEHMYIIECTBA  KOMAHIHOM W
WHMBUyJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh 1€MW COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUS 110 €€ JOCTH)KEHHUIO: COCTAaBIATH IUIAH
JNEUCTBUH, pacrpeaessaTh POIU ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOT0 y4aCTHMKA KOMaHIbl B
001t pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLICHUBATH WJEU C IO3ULUU HOBHU3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO W  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIHO  OCYIIECTBJISATh  IMO3HABATEIbHYIO JICSITEIHHOCTh B
obrmacti (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyTUpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH PEUIEHUs PACUETHBIX W KAYECTBEHHBIX
3a/a4, TJIaH BBIMIOJHEHUS MPAKTUYECKOU PabOThl ¢ YYETOM HMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIIHsIM;

pacMpsATh paMKH yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUH;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHE;

OTICHUBATH MIPUOOPETEHHBINA OIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIIMH B 0OJACTH
(GbU3UKHM, MOCTOSHHO IOBBINIATh CBOM OOpa3oBaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHB.

CﬂMOKOHTpOJI]:, SMOIUOHAJIbHBbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYyalllsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIBTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTBI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAJIU3E PE3YJbTaTOB
JIESATCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mpomecce DOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 18 YpPOBHS CpeAHero oOmiero o0pa3oBaHus y OOy4aroumxcs

COBEPILIEHCTBYETCA AMOIMOHAJIbHBIN WUHTEJIEKT, MpeAnoaararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHsI COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAILIMM, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHXKEHUIO LIeTTU
U ycrexy, ONTUMHU3M, MTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTBIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemarh KOH(QIUKTHI.

I[MTPEIMETHBLIE PE3VJIbTATDBI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3ylbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCA YMEHHIA:

NOHMMATh POJb (PU3UKK B  IKOHOMUYECKOM, TEXHOJIOTHUYECKO,
HKOJIOTHYECKOM, COIMAIbHOW M OSTUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN HAay4YHOU KapTHHE MUPA,
3HaYCHHE OINUCATENIbHOM, CHUCTEMATH3UPYIOUIeH, OOBSICHUTEIHbHOU H
MPOTHOCTHYECKOW  (PYHKIMH  (DU3UYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (U3UKU U TEPMOIAMHAMUKH, POJib (PU3UYECKON TEOpUHU B
dbopMHpOBaHUY MIPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJO, MaTepHAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUIKEHHE,
cBOOOAHOE majeHue, abCoMOTHO ympyras jaedopmaius, abCOTOTHO
ynpyroe v abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAIUIMYECKOIO) Te€a, UACATBbHBIN ra3, TOUEUHbIN 3aps,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE TMPOLECCHl U SIBICHUSA,
UCITIOJIb3YS] OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCHUTEIBLHOCTh
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KHHEMATUKH DPABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanus [amuiies uisi CKOpPOCTH M IMEepeMelleHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENBbHOCTH [anmumnes, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUsI UMITYJbCA U MEXaHUYECKON
SHEpPruM, CBs3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHHMYEeCKOW HSHEpPruM,
yCJIOBHSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3akoHOB HbBIOTOHA, 3aKOHOB COXPAHEHHS UMITyJIbCca U
MEXaHUYECKOI 3HEPrUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YsI
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJIeKyJIApHOU (QU3UKK U
TepMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJEATBbHOIO Tra3a CO CpelHel
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBHW)KEHUS M KOHILIEHTPALMEH €ro
MOJEKYJ, CBSI3b TEMIIEPATyphl BEILIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIrUEN TEMJIOBOTO ABMKECHHS €T0 YaCTHL, CBS3b JIaBICHUS UIEATbHOIO
raza C KOHUEHTpPAlUMEW MOJIEKYJl M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—KianepoHna, TmepBbli 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpPAHEHUSI PHEPrUU B TEIUIOBBIX MpoOlleccax), MPU 3TOM HCMIOJIb30BATh
MaTEeMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiianeipona,

aHAJM3UPOBaTh W OOBSACHATH DJEKTPUUECKUE SIBJICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUS W 3aKOHBI AJIEKTPOAMHAMUKHN (3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHIUAIBHOCTh
AIEKTPOCTATUYECKOrO TMOJISI, NPUHUHUN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKa3biBasl yCJIOBHS NMPUMEHUMOCTH 3akoHa Kyiona, a
TAKXK€ MPAKTUYECKH BaXKHbIC COOTHOIICHMS: 3aKOHbI OMa i yyacTka
UEeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyis—JIeHna,
npasuia Kupxroda, 3axonsr @apazest 11st 37€KTPOIH3a);

OTMCHIBATh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJIb3YSl BEIMYWHBI:
MepeMEeNICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOpEHUE, Cula TKECTH, CUIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEpPrusi ynpyroil aedopMaluv MPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, paboTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
DHEPrUs WACATBHOTO OJHOATOMHOIO Tra3a, paboTa HIaealbHOTO Tasa,
OTHOCHUTENIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeampHOro TEIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTh AJIEKTPUYECKOTO TMOJIs,
HaNpsDKEHHOCTh MOJIE TOYEYHOTO 3apsjia WIM 3apshKeHHOTO IIapa B
BAKYyyM€ M B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO IIOJIs,
pPa3sHOCTh  MOTEHUHAIOB, JJIEKTPOABWXKYIIas CHJIa, CWiIa  TOKa,
HaNpsDKEHWE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COINMPOTHUBJICHHWE y4YacTKa ILEMU C MOCIEA0BATEIbHBIM U
MapajiyIeTIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS HIECKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHUYECKOE JIBMKCHUE, TEIUIOBOC JIBM)KEHHE 4YacTUIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHUE, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCALIMS, TIJIABJICHUE U KPUCTAIUIA3ALIMS, HAITPaBICHHOCTh
TEIUIONEPEAAYH, IIICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apSIKEHHOTO MPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIUYUHBI OT
Jpyrol ¢  WCHOJIB30BAHUEM  TPSAMBIX  H3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yJbTaThl IOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TpaduKoB C YIETOM



aOCOIIOTHBIX MOTPEUTHOCTEN U3MEPEHH, IeNaTh BHIBOABI MO pe3yiabTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW TMIOTE3bI: IIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBATh
NOJy4YeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOM
TUIIOTE3bI;

coOumo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeT0BaHUMA
B paMKax yd4eOHOro »OKCIEpPHUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKONM M MPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U J1abopaTopHOro 000pyIOBaHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MoJeNbI0: HA OCHOBAaHUM aHAIM3a yCIOBUS OOOCHOBBIBATH
BBEIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOoBaHUSM 3a/aqw,
OPUMEHATh  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJIAThl
¢u3nueckux Teopuil MPH MCIOJB30BAHUM MAaTEMaTHYECKUX METO/I0B
pelieHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUM MMEIOIIMXCS JaHHBIX,
aHaAJIM3UPOBaTh PE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELIECHUS C
y4€TOM MOTYYCHHBIX PE3YIbTaTOB;

pelaTh KayeCTBEHHBbIE 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/ieioB Kypca (U3MKH, a TAK)KE UHTETPalluy 3HAHUW U3 JAPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY pacCyKIE€HUIN C ONOPOI Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCMOJIb30BaTh TEOPETHUECKUE 3HAaHUSA ISl OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOILIECCAMHU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
IPUPOAOIOIB30BaHUN, @ TAKXKE PAa3yMHOM HCIOJIb30BAHUU JOCTHKCHHNA
HayKM ¥ TEXHOJIOTMH [UIsS JalbHEMINero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



NPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpMAIHEH (PUINIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOMCKa, MepepadOTKU U MpeAbsABICHUA Y4eOHOU H
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHHUS M WHTEPIpETAIINH
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJIy4YaeMyl0  HMHPOpPMAIMI0O U  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OopMaIuy;

IPOSIBIISTD OpraHu3alMOHHBIE u MIO3HABATEJIbHBIC YMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTath B Tpymne ¢ HCIOJIHEHUEM Ppa3IHYHBIX COLHUAIBHBIX PpOJIeH,
IUTAHUPOBATh PabOTy TPyNIbl, PAllMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsX, aJeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbI B pELICHUE paccCMaTpruBaeMoil mpoOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyaymiei mpoheccuoHanbHOM AeSITEIbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 knacce mpeaMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, POib U MECTO
Gu3MKN B COBPEMEHHOW HAy4YyHOW KapTHHE MHpa, POJIb ACTPOHOMUU B
NPAKTUYECKOM JIESITEIbHOCTH 4YEJOBEKa W JaJbHEHMIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMMCATENBbHOMN, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTENILHOW U TMPOTHOCTHYECKONW (DYHKIMN (PU3MUECKON Teopum —
IIEKTPOJMHAMUKH, CIIELHAIIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (usnuecKor Teopur B (HOPMUPOBAHUM TMPEACTABICHUI O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPECTABICHUN O PUPO/IE;
paznuyaTh YCIOBUS NPUMEHUMOCTH MoOJenedl (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUN MAasTHUK,
UJCaNbHBIA MPYKUHHBIA MAsTHUK, TAPMOHUYECKHE BOJIHBI, HICAJbHBIN
KoJieOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHS,
WCMOJIb3ys. OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJIEKTPOJUHAMHUKUA U
ClIEIMANIbHOM ~ TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro  3apsnaa, cwina Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOWW, TnpaBwio Jlenma, cBa3p  DJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHUsS  CWIbl  TOKAa,  MOCTYJaThl  CHEUHAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUS, UCIIOJIb3Y I
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHeHHWe  DWHINTEWHA  JJIs
dororddexra, mepBpld U BTOpOM mocTyidaTel bopa, mpuHUUI
COOTHOIIEHUST HeomnpenenéHHocte [ 'eiizenOepra, 3akOHBI COXPAHEHUS
3apsiA0OBOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTHMCHIBATh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJIb3YSl BEIMYWHBI:
HaNPsHKEHHOCTD 3JIEKTPUYECKOTO MMOJIA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJIOB, JJICKTPOABIKYINAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmriepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJa CAMOMHAYKLHMH, SHEPrusi MArHUTHOTO MOJIA
MIPOBOJIHMKA C TOKOM, PEJSTUBUCTCKAM WMITYJIbC, IOJHAs DSHEPIUS,
OHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIhC (POTOHA,
MacCOBO€ YMCJIIO U 3apsfl A1Ipa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHUs  (U3HYECKUX  SIBICHHI:
AIIEKTPOMArHUTHAS UHTyKIIHS, CAMOUHYKIIUSI, PE30HAHC, HHTEPhEPEHITUS
BOJH, Judpakmus, JIUCIEPCHs, TIOJHOE BHYTPEHHEE OTpaKEeHUE,
dorornekrpuueckuii dpdext (poroaddext), anpda- m Oera-pacmagsi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONPEACIATh HANPABICHUE WHIAYKIMA MAarHUTHOTO IIOJ IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna,

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOHN JTUH30M,
Y PaCCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

MPUMEHSITh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBSICHEHHWS  (PU3WYECKHX  MPOIECCOB,
MIPOUCXOSIINX B 3BE3AaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECKOU
cpene; ABWKEeHM HeOECHBIX Tell, DBOJIIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJIB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh Ppe3yJbTaThl IMOJIYYEHHON  3aBUCHUMOCTHU



¢uznyeckux BENMYUH B BHIE TIpadukoB ¢ Y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHM, JieJaThb  BBIBOJBI IO  pe3yJbTaTam
UCCIIEIOBAHMS;

IPOBOJNTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MMOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOANUTH ONBITHI IO MPOBEPKE MPENJIOKEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, AHAJIM3UPOBATh
IIOJ[yYEHHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce IMpPenoKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METObI MOJYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
cobmro1aTh mpaBuia 6€30MacHOro TPyAa MPU MPOBEICHUHA UCCISAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKONM M IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OPATOPHOTO 0OOPYIOBAHMS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENnpl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
¢uznueckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOJIYUYEHHBIX
pe3yNbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpalluil 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKIE€HUI C ONIOPOI Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKHUE 3HAHUS JNs OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPY>KAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMH MPOLIECCAMHU, C
HO3ULMI 3KOJOTHYECKON 0€30I1aCHOCTH, MPEACTABIECHUI O pallMOHAJIbHOM
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAYKH M TEXHOJOTMM Ui JaJbHEUIIEro pa3BUTHUA YEJIIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJECpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, P 3TOM HCHOJb30BATh COBPEMEHHBIE MH()OPMALMOHHBIE
TEXHOJOTHM JJi1 TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4eOHOUH H
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMaLUK, TOJYYEHHOHM U3 pa3lIUYHbIX HMCTOYHUKOB, KPUTHUYECKU
aHATM3UpPOBaTh  IONydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

POSIBIISATH OpraHMu3aIOHHbIE u MO3HABATENIbHbIC YMEHHUS
CaMOCTOSAITEILHOTO ~ NpUOOpEeTeHus HOBBIX 3HAHUM B IpolEecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMIE C HCIOJIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHATBFHO PACpPEAesATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBIISATh MOTUBAIMIO K Oyayiiel npodeccuoHaabHO AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pazzen 1. HAYYHBIA METO/] ITIO3HAHUS ITIPUPO/IBI

1.1 Hayunslii MeTO/ IO3HAHUS IPUPOBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpIOTO TEa 5 1
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1
Hroro no pasneny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1
' HIEPEXOIBI
Hroro no pazneny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUYECKOE MOJIE 24 1
4.2 IToCTOSIHHBIN 2IIEKTPUYECKHUN TOK 24 1




4.3 TokM B pa3nu4HbIX cpefax 6
Hroro no pazneny 54
Pasnen 5. PU3MUYECKHUH MPAKTUKYM
5.1 DuU3NYECKU MPAKTUKYM 16 16
Htoro no pasneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
1.1 MaruuTHOE noJie 14
1.2 DJIEKTpOMAarHuTHAsI MHIY KIS 13 1
Htoro no pasneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoyeOaHus 10
2.2 DneKTpOMarHuTHBIE KOJICOaHUs 15
3 MexaHu4ecKue 1 31eKTPOMArHUTHbBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHoBbl CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOIHOBOM Ayanusm 15

4.2 ®dusuka aroma 5

43 ®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5

HacCTHIl




Hroro no pasneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN
5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKI 12
Hroro no pazneny 12
Paszen 6. ®PU3MUYECKHUH MPAKTUKYM
6.1 OU3NYECKUN TPAKTUKYM 16 16
Htoro no pasneny 16
Pa3gen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 MPEMETHOTO COJICPYKAHUS U OIBITa 15
’ JeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
n3yueHuu kypca ¢usuku 10 — 11 xmaccor
Htoro no pasneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kontpoannere  TlpaxTuieckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoTbI padoTbI pecypesI
| ®uszuka — pyHIaMeHTalbHas HayKa O |
pupoJie
) HayuHblii MeTOT TO3HAHUSI K1 METOBI |
UCCIEe0BaHUS PU3NYECKUX SABJICHUN
DKCIEpPUMEHT U TEOpHsl B Mpoliecce
3 no3HaHus npupoasl. Habmonenue u 1
HKCHEPUMEHT B (PU3UKE
4 CriocoOsl n3MepeHus: GU3NUECKUX BEITMINH 1
AOCOII0THAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1
BEJINYUH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON |
HAay4YHOM KapTUHBI MUPA, B TPAKTUYECKOU
NEeITEIbHOCTH JIIOIEH
Mexanuyeckoe apmxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTh MEXaHUUECKOTO 1
neuxkenus. [Ipsmas u oOpaTHas 3agauun
MEXaHUKHU
2 Pannyc-BekTop MaTepHalbHON TOYKH, €TO 1

IIPOEKIIMH Ha OCU KoopAuHaT. Tpaekropusl.




[Tepememienue. Ckopocts. X nmpoekuuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MIPSMOJIMHENHOTO IBUKCHUS

10

CroxeHne nepeMeleHnil 1 CKOPOCTEN.
Pemrenue 3agau

11

HepaBnomepHoe aBukenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucaHue NPSIMOJINHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majieHue. Y CKopeHue
CBOOOIHOTO IMaeHUsA. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

14

JIBu>keHue Tena, OpOILIeHHOT0 MO/ YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxenue. [[BuxeHue no
OKPYKHOCTH. YTJIOBasi U JUHEUHAsS
ckopocTb. [lepuon u yacrora.
LleHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHUE

16

KontponbHas paboTa mo teme
"Kunemaruka"

17

Ilepsbiif 3akoH Hprorona. MHepunanbHubie
cuctemsl orcuéra. [IpuHnun
OTHOCHUTEIbHOCTH I amuines.




HewnnepuunanbHble CUCTEMBI OTCYETA

Cuna. PaBHoneiicTBy011ast cuiia. Bropoit

18 3akoH Herotona. Macca

19 Bzaumopeiictue ten. Tpernitl 3akoH
Herorona

20 [IpuHnun cynepno3unuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHoB HbloToHa
3aKOH BCEMHUPHOTI'O TATOTEHHUS.

21 DOKBUBAJICHTHOCTh IPABUTAIMOHHOM U
MHEPTHOU MaccChl

” Cuna TsKeCTH M yCKOpeHue CBOOOIHOTO
MaJICHUs
JIBukeHre HEOSCHBIX TET U UX

23 HCKYCCTBEHHBIX CIlyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Keriepa

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUzbI cui

25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢
Y4YETOM CHJIbI COITPOTUBIIEHUS CPEJIBI

26 Hasnenue. [ uapocrarnueckoe JaBJICHUE.
Cuna Apxumena
AOGCOIOTHO TBEPOE TEIO.

27 IlocTynarensHOE U BpallaTeabHOe
JIBJKEHHE TBEPJIOTO Tesa

)3 MOMEHT CUJIBI OTHOCUTEIIBHO OCH
Bpaienus. [1neqo cuibl

29 CnoxxeHue CuiI, IPUIOKEHHBIX K TBEPIOMY

teiny. LleHTp TsbkecTu Tena. Y cioBus




paBHOBECHSI TBEPAOTO Tena. Busl
paBHOBECHS

30

Pemenue 3amau

31

Kontponbras padota nmo teme "J{unamuka.
Cratuka TBepaoro tena'"

32

NMiynec MmaTepualbHONW TOUYKHU, CUCTEMBI
MarepuaibHbIX Touek. LlenTp Mace
CHCTEMBI MaTepUaIbHBIX TOUYEK. Teopema o
JIBHKCHUH LIEHTpa Mace

33

NMmynibe cuibl M1 UI3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHMs UMITyJIbCa.
PeaktuBHOE NBHXKEHUE

34

MOMEHT UMITyJIbCa MAaTEPUATBHON TOYKH.
[IpeacraBnenue o COXpaHEHUH MOMEHTA
HUMITYJIbCAa B ICHTPAJIBHBIX ITOJIAX

35

Pemrenue 3agau

36

Pa60Ta CHJIbI HA MaJIOM U HAa KOHECYHOM
nepemenieHuu. ['paduueckoe
npecTaBicHne paboThl CHIIBI. MOIIHOCTH
CHJTBI

37

Kunernueckas sueprus. Teopema o6
M3MEHEHUH KHHETHYECKON YHEPTUU
MaTepUalbHON TOYKH

38

[ToTeHumanpHbple U HEMOTEHIUAIBHBIE
cunbl. [lorenunansuas sneprus. Bropas
KOCMMYECKasi CKOPOCTh

39

TpeTbst KocMHuuecKast CKOpocTh. CBsA3b
paboThl HEMOTEHLIUATIBHBIX CUJI C




M3MEHEHHEM MEXaHHUYECCKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKOW SHEPTUU

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

40 YpaBHeHue bepHymum U1 uaeanbHON
JKUJKOCTU

A1 KontponbHas padoTa mo teme "3akoHbI
COXPaHEHUsS B MEXaHUKe"
Pa3BuTue npeacraBieHuii 0 npupoe

42 termnoTsl. OcHOBHBIE nonoxeHnst MKT.
Huddysusa. bBpoyHoBCcKOe nBMXEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TEJ. XapakTep IABUKEHUS U
B3aMMO/ICIICTBUS YaCTHI] BEIlleCTBA
Macca u pazmepsl MOJIEKYIT (ATOMOB).

44 KonunuectBo BemectBa. [locrosinnas
ABoraapo

45 Temnepatypa. TemioBoe paBHOBECHE.
[Tkana [enscus

46 Pemrenue 3agau

47 Wneanbuelii ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue MenpaeneeBa-Knanerpona.
Pemrenne 3agau

49 AOcomoTHas TemrepaTtypa. 3akoH
JanproHa

50 W3omporeccsl B uaeaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 I'paduaeckoe nmpencraBieHne




M30IPOLIECCOB: N30TepMa, H30X0Pa,
n3obapa

52

OcnoBHoe ypaBHeHue MKT

53

Pemrenue 3agau

54

CBs3b a0CONIOTHOI TeMmepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOM SHEPrUeH NOCTYIaTEIbHOIO
TEIJIOBOTO ABM)KCHHS €€ 4aCTHUIL

55

O06001IeHYE ¥ CUCTEMAaTU3ALUs 3HAHUI 1O
Teme "OcuoBsl MKT"

56

KontponbHas padota mo Teme "OCHOBBI
MKT"

57

TepMmoanHaMuueckas cucTema. 3alaHue
BHEIIHUX ycsioBuM U1 T/l cucreMsl.
BHemHue 1 BHyTpEHHHE TapaMETPBI.
[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3BoiibHas penakcarus T/
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Mopens uaeanbHOTO raza B
TEPMOJUHAMUKE. Y CJIOBUS IPUMEHUMOCTH
3TOU MOJEIIH

60

VYpasuenue Menpeneesa-Knaneiipona u
BBIPQXEHUE JUIsl BHYTPEHHEW SHEPTUU

61

Bripaxkenue 11s1 BHyTpEHHEH SHEPT U
OJIHOATOMHOTO HJI€aIbHOIO Ta3a.




KBasucrarndyeckue U HECTATHYECKUE
TIPOIIECCHI

62

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Temonepenaya kak cnocod M3MEHEHUS
BHyTpeHHel sHeprun T]] cuctemsr 6e3
COBEpILICHHS PabOTHI

64

KonBekuusi, TEII0NIpOBOIHOCTD,
W3JIy4deHUe

65

KonnuecTBo Tennotel. TennoéMKocTs Tena.
VY nenbHas U MOJIIpHas TEIJI0EMKOCTH
BELICCTBA. Y JICJIbHAS TEIUIOTa CTOPaHUs
TOILIMBA

66

Pacuér xonuyecTBa TEIUIOTHI IIPH
TerIoneperaye

67

[TonsiTue 06 annabaTHOM TpoIEecce.
[TepBblii 3aKOH TEPMOAMHAMUKHU

68

KonnyectBo TemnoTs! u paboTa Kak Mephbl
W3MEHEHUS BHYTpeHHeH sHepruun T]]
CUCTEMBbI

69

BTopoii 3aKk0H TEpMOIMHAMUKY 111
PABHOBECHBIX 1 HEPABHOBECHBIX
nporieccoB. HeoOpatumMocTh mpuUpoHBIX
MPOIIECCOB

70

[IpuHIMIIBI AEACTBUS TEILIOBBIX MALIUH.

KIIJT

71

MaxkcumansHoe 3Hadenue KITJ. Iuxn




Kapno

72

Pemrenue 3agau

73

3KOHOI‘I/I‘ICCKI/IG ACIICKTHhI UCITIOJIB30BaAHUA
TEIIOBLIX ABUrareieii. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl

74

Pemenue 3amau

75

O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TenaoBeie
MamIuHae"

76

KontponbHas paboTa mo teme
"Tepmonunamuka. TenaoBeie MalIMHbI"

71

[TapooOpa3zoBaHue 1 KOHCHCAIIHSI.
Hcnapenue u kunenue. Y nejibHas TEILUIOTA
napooOpa3zoBaHus

78

HaCBIH_IeHHBIe 1 HCHACBIIIICHHLIC ITaphbI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U
JaBJICHUA HACBIIICHHOTO Mapa OT
TEMIIEPATYPBI, UX HE3ABUCUMOCTD OT
00bEMa HACKIIIEHHOT O Tapa. 3aBUCUMOCTh
TeMIIepaTypbl KUMEHUs OT J1aBJICHUS B
KHUJIKOCTH

79

BrnaxnocTs BO3ayxa. AGCOTIOTHAS U
OTHOCUTEJIbHAS BIIAYKHOCTh

80

Pemrenue 3agau

81

TBépnoe teno. Kpucrammnueckue u
amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucraummsanus. Y gesbHast




teruiora TiaBneHus. Cyomumarus

83

Hedopmaruu TBEpAOTO Tena. PacTsxenue
u cxartue. Casur. Moayns FOnra. [Ipenen
ynpyrux aegopmanuit

84

TermnoBoe pacuiMpeHne >KUIAKOCTEN 1
TBEPABIX T€l. AHTAPMOHHU3M TEIUIOBBIX
KOJIeOaHUIl 4acTHI BELIECTBA

85

[IpeoOpazoBanme 3HEpruu B (ha30BBIX
nepexoaax

86

YpaBHEHHE TEIIOBOTO OamaHca

87

Pemrenue 3agau

88

IToBepxHOocTHOE HaTsKeHue. KanwispHbie
siBJIEHUs. J{aBieHue 1Mo MCKPUBJIECHHOU
MIOBEPXHOCTHIO JKUJAKOCTH. Popmyna
Jlarutaca

&9

O06o0u1ieHre 1 cucTeMaTH3aIMs 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble EPEX0bl"

90

KontponbHas padoTa mo Teme "ArperaTHsie
cocrostHus BemecTBa. dazoBsie nepexoap!”

91

DnekTpu3aiys Tel U €€ MPOosIBICHUSI.
DJekTpuyeckui 3apsa. [[Ba Buaa
ANEKTPUICCKUX 3apsoB. [I[poBogHMKH,
JIURJICKTPUKH U TTOTYTIPOBOTHUKHU

92

DneMEeHTapHBIN AEKTPUIECKUH 3apsil.
3aKOH COXpaHECHMS DJIEKTPUUECKOTO 3apsiia

93

B3anmopencreue 3apsanoB. Touednsle
3apsaasl. 3akoH KyrnoHa




94

Pemenue 3amau

95

DnekTpuyeckoe noje. Ero neiicteue Ha
AIEKTPUUECKUE 3aPsi]IbI

96

Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.
[TpoOnpIit 3apsan. JInauM HaANMPSHKEHHOCTH
anekTpudeckoro nosst. OQHOpOIHOE
ANEKTPUYECKOE T0JIe

97

[ToTeHIMambHOCTh ANEKTPOCTATUYECKOTO
noJis. Pa3HOCTh MOTEHINATIOB U
HampsHKeHHe

98

HOTCHI_II/IaJIBHaSI OHCPTIUs 3aps/ia B
QJICKTPOCTATUYCCKOM IT0JIC. HOTGHI_II/IaJI
SJICKTPOCTATUYCCKOI'O MOJIA

99

CBs13p HaNPSKEHHOCTH TOJIS U Pa3HOCTH
ITOTEHIUAJIOB IS JJIEKTPOCTaTUYECKOTO
T10JIst

100

[TpuHIUIT CynepHO3UITUHN DIIEKTPUIECKUX
oJIel

101

Pemenue 3amau

102

[Tone Toueunoro 3apsana. Ilone paBHOMEPHO
3apsKEHHOU cepsl

103

[Tonie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
0ECKOHEYHOMU MIOCKOCTH

104

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiioB

105

JIM3IEKTPUKY U MTOITYIIPOBOIHUKY B
3IEKTPOCTATUYECKOM I10J1€




Kongencarop. DneKTpoEMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTb IIOCKOTO
KOHJIEHCAaTopa

107 [TapannenpHOE cOEMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

110 Pemrenue 3agau

11 JBr>KEHME 3apsSKEHHON YaCTULIbI B
OJTHOPO/IHOM 3JIEKTPHUYECKOM T10JIe

112 Pemenue 3agau

113 O06001IeHre 1 cUcTeMaTU3aLMs 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

114 KonrponsHast pabora o Teme
"OnexTpuyeckoe noiue"
Cuia Toka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS IOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

116 Ucrounuku Toka. Hanpsoxenne u 3/1C

117 3akoH OMa Uit yyacTKa LIETIH.
DIEeKTpUYECKOEe COMPOTUBIICHUE
3aBUCUMOCTB CONIPOTUBIICHUSI OJTHOPOJIHOTO

118 IIPOBOJHUKA OT €0 JUIMHBI U IJIOIIAN
MIONEPEYHOI0 CEYEHHUS

119 VY aenbHOE CONPOTUBIICHNUE BEIIECTBA.
Pemrenue 3agau

120 ITocnenoBarenbHOE, NapalieIbHOE,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB




Pacuér pa3BeTBIIEHHBIX 3JIEKTPUYECKUX

121 neneit. [IpaBuna Kupxroda !

122 Pemenne 3amau 1

123 Pabota snekTpuueckoro Toka. 3akoH |
Jxoynst —Jlenna

124 Pemtenue 3amau 1
MOIIHOCTD JEKTPUIECKOTO TOKA.

125 TemmoBast MOIITHOCTE, BRIACIIICMAasI Ha 1
pesucrope

126 Pemrenue 3agau 1

127 O/1C 1 BHYyTpEeHHEE CONPOTUBIICHHE 1
HCTOYHHKA TOKa

128 3akon OMa 115l TOJTHOM (3aMKHYTOH ) |
AIEKTPUYECKON LIeTH

129 Pemenne 3anau 1

130 MoniHoCTh HCTOUYHHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 KonzneHncarop B Lienu NOCTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemenue 3agau mo teme "IlocTosHHBIN 1
AIEKTPUUYECKUN TOK"

135 Pemrenue 3agad mo treMe "I1oCTOSIHHBIHN |
AJIEKTPUYECKUM TOK"

136 Pemenue 3agau mo teme "IlocTosSHHBIN 1
AJIEKTPUYECKUM TOK"

137 O06o001IeHre U CHCTEMAaTHU3alMs 3HAHUH 110 1

teMe "[1oCTOsHHBIHN 2neKTpUUecKnuil TOK"




138

KonrponsHas pabora o Teme
"TIoCcTOSIHHBIN ANEKTPUUECKUN TOK"

139

DneKkTpudecKas IpOBOJUMOCTb Pa3InYHbBIX
BEIIECTB. DJIEKTPUUECKUI TOK B METaJIIax.
CBepxnpoBOIUMOCTb

140

DJIEKTPUYECKUI TOK B pacTBOpaX U
paciuiaBax 3JIEKTPOJIUTOB. 3aKoHbI Papazaes
JUTSL DJIEKTPOIIN3a

141

DJIEKTpUYECKUH TOK B razax. [lnazma

142

DNEeKTPUYECKHI TOK B BaKyyMe.
BakyymHbie npuGopsl

143

DJIEKTPUYECKUH TOK B MOJYIPOBOJHUKAX

144

[TomympoBOIHUKOBBIE TPUOOPEI

145

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mMepeHue cuilbl TOKA U HAIIPSKEHUS B
LIEMNH TOCTOSTHHOTO TOKA IPH MTOMOIIN
aHAJIOTOBBIX M LHU(POBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
n3MepeHNs HU3MUECKUX BETHYHH IIPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3NYeCKUi IPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO IBUKEHUS C
L[ENbIO ONIPENEICHUS] MTHOBCHHON
ckopocTu"

147

@u3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUsl IpU
IPSIMOJIMHETHOM PaBHOYCKOPEHHOM




NBMYKEHHUHY 10 HAKJIOHHOM MIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH MMYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIKeHUN"

148

@u3NYECKU IPAKTUKYM 110 TEME
"M3MepeHne ycKopeHus: CBOOOHOTO
nanenus" win "M3yueHue nBr>KeHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3NYeCKU IPAKTUKYM 110 TEME
"N3ydeHne NBUKEHUS TeJla IO OKPYKHOCTH
C MIOCTOSIHHOM T10 MOJIYJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTHU MEPHOJIA
oOpallieHus KOHUYECKOro MasiTHUKa OT €ro
napameTpoB"

150

Du3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEHN CHUIIBI
MIpH IBUYKEHUH OpycKa 10 HaAKJIOHHOM
mwrockoctu" uin "[IpoBepka runoTe3sl O
HE3aBHCUMOCTH BPEMEHU JBIKEHUS OpycKa
10 HAKJIOHHOW IIJIOCKOCTH Ha 3aJaHHOE
paccTostHue OT ero Macchl”

151

®u3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOUIUX B IPYKHUHE U
pPE3HOBOM 00pa3siie, oT ux aedopmanun”
niu "M3ydyeHne ABMKEHUS CUCTEMBI TEIL,
CBSI3aHHBIX HUTHIO, IEPEKHUHYTOU Yepes
nérkuit 6mok"

152

®uU3NYECKU MPAKTUKYM 10 TEME




"U3mepenue kodhduiiuenTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 HUIIMEHTA
3aBucuMocTd FTp(N)" wm "UccnenoBanue
IBUKEHHS OpyCKa M0 HaKJIIOHHOU
MIJIOCKOCTH C TIEPEMEHHBIM KO3 puIimeHTom
TpeHus" wiM "M3ydeHne ABM>KEHUA Ipy3a
Ha BaJly C TpeHUEM"

153

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yCcaoBUl paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalleHus"
niu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuét cui ynpyroctu" wiu "H3ydenne
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLIETO
TJI0ILA b OTIOPHI"

154

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue ummyibca Tena 1no
TOpMO3HOMY IyTH" WK "M3mMepeHne cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOMIIS U
MOIIHOCTH cuJibl TAru" win "CpaBHEHHE
M3MEHEHHUS UMITYJIbCa Tella C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUst
HMMITYyJIbCa IPU YIPYTrOM B3aUMOJECUCTBUN"
i "N3mMepeHne KHHETUYECKON SHEPTUr
TeJia M0 TOPMO3HOMY ITyTH"

155

®uU3NYECKU MPAKTUKYM 10 TEME
"N3yyeHrne n30TepMUUYECKOTO Mpolecca
(peKoMeHI0BaHO HUCIIOIb30BAHHE
nudposoit maboparopun)" unu "M3yduenune
M30X0pHOro npouecca" nim "HU3ydenne




n3obapHoro mporecca” win "[IpoBepka
YpaBHEHUS COCTOAHUSA"

156

@u3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TeMIoEMKOCTU" U
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiecTBa" unn "HccienoBanue
agnabatHoro mporecca” uwiu "MU3ydeHue
B3aUMOCBSI3U YHEPTUN MEKMOJICKYJIIPHOTO
B3aUMOJICHCTBHUS U TEMIIEPATypPhbl KUTICHHS
JKuakocren"”

157

@u3NYeCKU IPAKTUKYM 110 TEME
"N3yyeHne 3aKOHOMEPHOCTEMN UCTTAPECHUS
wunakocter" win "M3aMmepenue yneabHol
TEIUIOTHI TJ1aBiIeHus Jbpaa" win "M3ydyenue
CBOWMCTB HACBIIIEHHBIX ApOB" WK
"N3mepenne abCOTIOTHOMN BIaKHOCTH
BO3/lyXa M OLIEHKAa MacChl IapoB B
nomemnieHuun". 3smepenue kodddummenra

MOBCPXHOCTHOT'O HATSKCHUSA

158

®uU3NYECKU MPAKTUKYM 10 TEME
"HabmtoneHue npeBpaieHus SHEpTun
3apsKEHHOI0 KOHAEHCATOpa B YHEPTUIO
n3iydeHus ceeroauona” uinm "N3ydyenue
IIPOTEKAHUs TOKA B LIENH, COACpKALICH
KoHzaeHcaTop" i "Pacnpenenenue
Pa3HOCTHU MOTEHITMAIOB (HAMPSDKEHUS) TIPH
MOCJIEI0BATEIHLHOM COETUHEHUU
KOHJIEHCATOPOB"

159

@u3NYeCKU IPAKTUKYM 110 TEME




"WccnenoBanue CMEIIAHHOTO COCIUHCHUS
pesucropoB" win "M3MepeHne yieabHoro
CONPOTUBJICHHS TPOBOJIHUKOB" HIIH
"NccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs U1 JTaMITbl HAKaIuBaHUS"

160

Du3NYeCKU IPAKTUKYM 110 TEME
"Habmronenue snexrponansa" uimm
"N3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
niad "ccnenoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS] TEPMOPE3UCTOPA OT
temneparypbl” uinm "CHsATHE BOJIBT-
aMIIEpPHOM XapaKTepUCTUKU Auoaa"

161

PesepBubIil ypok. O600meHNE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"KunemaTtuka"

162

PesepBHelil ypok. O600IeHHE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME
"Jlunamuka"

163

PesepBHeIil ypok. O600IeHHE 1
cucreMaru3anus 3HaHui mo teme "Craruka
TBeporo Tena"

164

PesepBHeIil ypok. O600mIeHHE 1
CUCTEMaTHU3alus 3HaHUM 110 TeMe "3aKOHbI
COXPaHEHUs B MEXaHUKe"

165

PesepBubIil ypok. O6001meHNE 1
cucreMaTu3anus 3Hagui mo treMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKON Teopun”

166

PesepBubIil ypok. O600meHIE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME




"TepmoanHamuka. TenaoBble MAIIUHbI"

167

PeseprubIil ypok. O600mIeHNE 1
CHUCTEMaTH3alMsl 3HaHUM 110 TeMe
"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
da3oBble EpPEX01bl"

168

PesepBubIil ypok. O600meHNE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME
"OnexTpuyeckoe noiue"

169

PeseprubIil ypok. O600meHNE 1
cUCTEeMaTH3alusl 3HaHUH 10 TeMe
"TIoCcTOSIHHBIN NEKTPUUECKUN TOK"

170

PesepBHelil ypok. O600meHHE 1
cucreMaTu3anus 3gaguii mo teMe "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acosB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

B3anMonelcTBrE TOCTOSHHBIX MArHUTOB U
MTPOBOJTHUKOB C TOKOM. MarHuTHOE ToJIe.
I'mnore3a Amnepa

Bektop MmaruuTHO#M nHyKIuu. [TpuHuun
CyNepHo3UIIMM MAarHUTHBIX NoJed. JInnun
MarHMTHON UHIYKLIUU

MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb

Pemrenue 3agau

IIpumenenue 3akoHa Amnepa.
DNeKTpou3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHiia, €€ HanpaBJIE€HUE U MOIYJIb.

JIBr>keHue 3apsKEHHOM YaCTUIIbI B
OJTHOPOJTHOM MarHUTHOM IT10JI€

Pemrenue 3agau

PaGora cunel Jlopenia

Pemrenue 3agau

11

Mar»auTHoe 1oJIE B BEIIECTBE.
deppOMarHeTUKy, napa- U JMaMarHeTHKU

12

OcHoOBHBIE CBOMCTBa (heppPOMArHETUKOB.
[Ipumenenne GpeppoMarHeTHKOB




13

Permtenne 3agau mo reme "MarautHoe mose"

14 Pemrenne 3agad mo reMme "MargutsHoe mose"

15 SIBIeHUE DNEKTPOMATHUTHON UHIYKLIHH.
[ToTok BeKTOpa MAarHUTHOM MHIYKIIUU

16 OC unaykuuu

17 3aKOH 3JIECKTPOMarHuTHON MHIYKIIUU
®dapazes

18 Buxpesoe anexrpuueckoe nozue. Toku Oyko

19 OJIC MHOYKIIMU B IBUKYIIIHXCS
MTPOBOTHUKAX

20 Pemrenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH
B IIE€ITM ITOCTOSIHHOI'O TOKA

3 SBnenue camonnaykuuu. JJC
CaMOWHTYKITUT

24 DHeprusi MarHUTHOTO TOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemrenue 3agau

%6 O06o01IeHre U CHCTEMAaTHU3alKsl 3HAHUH 110
TeMe "OleKTpoiuHaMuKa"

7 KontponbHas paboTa mo teme
"OnexrpoaguHamMuka"

)% KonebarenbHas cucrema. CBOOOIHBIE
KoJiebanus1. ['apMoHnYecKue KojieOaHus

29 KuneMaTtnueckoe 1 THHAMHYCCKOC

OIHUCaHME KOJIeOaTEIbHBIX I[BI/I)KeHI/Iﬁ




DHepreTuueckoe onucanue. Beios
JIMHAMUYECKOTO OTIMCAHUS TapMOHUYECKHX

30 KOJIeOaHUH U3 UX YHEPTETUIECKOTO U
KHHEMAaTHYECKOI'O OMMCAHHUS

31 Ammuntyna 1 (aza kosnebanui
[Tepuon u wactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KoIeOaHui

32 MaTeMaTU4YECKOro MasiTHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TIPYKHHHOTO
MasITHAKA

1 3aryxatomue kojiebanus. BeiHyXIeHHBIC
KoneOanus. Pe3onanc

34 ABTOKOICOaHUS

35 Pemenue 3agau

16 Ypok-koupepenus "MexaHUYECKHE
KoJieOaHUsI B My3bIKAJIBHBIX HHCTPYMEHTax"

37 O06o01IeHre U CHCTEMAaTHU3alKs 3HAHUH 110
teme "Mexanuueckue Kojaeoanus"

18 DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebarenbHbIil KOHTYD
®opmyna ToMmcona. CBsI3b aMITUTY b

39 3apsiga KOHJIEHCATOpa C AMIUTUTYI0M CUIIBI
TOKa B KOJIEOATEITLHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUU B UACATLHOM
KoJe0aTeTbHOM KOHTYPE
3aTyxaromue JIeKTPOMarHuTHbIC

41 KosiebaHus. BeIHyXIeHHBIE

SJICKTPOMArHMuTHBIC KoJIEOaHM




[TepemenHsbli TOK. Pe3ucTop u KOHAEHCATOP

42 B LIENU TIEPEMEHHOTr0 TOKa

13 Karyimka MHIyKTUBHOCTH B LIETH
MEPEMEHHOT0 TOKa

44 3akon OMa Ju1s SIEKTPUYECKOM 1enn
MEPEMEHHOT0 TOKa
MOIHOCTS IEPEMEHHOI0 TOKA.

45 AMIUTMTYAHOE U ICUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaMpPsHKEHUS

46 Pe3oHaHC B 351eKTprUecKOl 1enu

47 Pemrenue 3agau
WneanbHblif TpancdopmaTop.

48 [TpousBocTBO, TIepenaya u moTpedieHne
JIEKTPUYECKON SJHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 aneKTpo3Heprun. KynbTypa ncnonb30Banus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM XKU3HU

50 Pemrenue 3agau

51 Pemenue 3agau

57 O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC KojieOaHus"

53 MexaHn4ecKkne BOJIHbL. XapaKTEPUCTHKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJH

55 3ByK. XapaKkTepUCTUKH 3BYKa

56 Wudpa3syk u yasrpassyk. LllymoBoe

3arps3HEHHE OKPYIXKAIOIIEH Cpeibl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHbBIEC BOJIHBL. M3myueHne
SJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus MeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

60

[ITxana 3;1€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHNe AIEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpyHIMIIBI pagUOCBSI3U U TEIEBUACHMUSL.
Panuonoxamus. D1eKTpOMarHuTHOE
3arps3HEHUE OKPYIKAIOLIEN CPebl

62

Kontponbnas padota no teme "Konebanus
Y BOJIHBI"

63

CaerT. 3aKOH IPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTPaHEHMSI CBETA

65

Otpaxenue cBera. [mockoe 3epkaino.
Cdepuueckoe 3epkano

66

[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCHUTEJbHBIN [MOKa3aTeNb MPETOMIICHHUS.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroJ MOJTHOTO BHYTPEHHETO
OTpakKeHHUS

67

Pemenue 3ama4d Ha IMPUMCHCHUC 3aKOHOB
OTpa’XCHUSA U MPEIIOMIICHUA CBETa

68

Xon ydent B mpusMe. Jlucnepcus cera.
CnoxHbIl cocTaB Oenoro ceera. LBet




JInH3bl. @OKYCHOE PACCTOSIHUE U

69 ONITUYECKasl CHJIa JIMH3BI

70 [TocTpoenne n300pa>keHHi B IMH3aX U UX
cucTeMax. Y BEJIUYEHUE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 M300pakeHUH, MOTy9aeMbIX C IIOMOIIBIO
JIUH3

72 ['1a3 xak ontryeckas cucrema

7 Pemenue 3anau. [lpenens npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKOpoCTh CBETA U METO/BI €€ U3MEPEHUS

75 Hucniepcus ceera

76 HNutepdepennus cBeta

77 KorepeHTHble HCTOYHUKU. Y CITOBHS
HaOII0IEHUSI MAKCUMYMOB I MUHUMYMOB

78 Pemrenue 3agau

79 [Ipumenenue natephepeHIum

80 Hudpakius cBeTa

21 Hudpakmonnas pemérka. Y ciaoBue
HaOJI0/IeHNUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3agau

23 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3agau

85 CBeTOoBbIC ABJICHUS B IPUPOJIE

26 O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110

TeMme "Ontuka'




87 KonrtponsHas pabora no teme «OnTHKa» 1
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI AIEKTPOJANHAMUKH U 1
MPUHIUIT OTHOCUTEIbHOCTH

29 [ToctynaTel cnenuanibHON TEOPUH |
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.
[IpeobpazoBanus Jlopenna. YcinoBue

90 NPUYUHHOCTH. OTHOCUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJIeHIe BpEMEHU 1
COKpalIeHHE JJTMHbI

01 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN 1
YaCTHUIIbI

9 CBs13p Macchbl C 3HEPTUEN U UMITYJILCOM 1
PENATUBUCTCKON YacTULIbI. DHEPIHsl TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITyUYEHUE 1

94 3akoH cMmenieHus Buna 1

95 I'unoresa M. Ilinanka o kBanTax. @OTOHBI 1

96 DHeprust ¥ UMIyJbc GOTOHA 1

97 ®dororddext. Onbitet A. I'. CroneTona. 1
3akonbl Gpororpdexra

08 VYpasuenue DitHmreitHa 17151 hoTodPdekra. 1
"Kpacnas rpanuna" ¢pororddexra

99 JaBnenue cera. OnbiTel I1. H. JIeOeneBa 1

100 BomHOBEIE CBOIICTBA YaCTHII 1
Bonnsl ne bpoins. JlnuHa BOJIHBI 1€

101 Bpoiinst u pa3mepsl 00J1aCTH JOKaIH3aHN 1

JIBUOKYILEHCS YaCTULIBI




102

KopnyckyinspHO-BOIHOBOM Ayanus3m

103 Judpakius 21eKTpOHOB Ha KpUCTaJIax
Crenunguka u3MepeHnuid B MUKPOMHUPE.

104 CooTHOILIIEHHS HEOTTPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacu€THbix 3a1a4
KonTpomnpHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckyJspHO-BOJIHOBOU
nyamusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[Tnanerapnas moaens atroma Pesepdopna

109 [Toctynatel bopa

110 Bunel criektpoB. CHEKTp ypOBHEN 3HEPTUH
aToMa BOJIOpoAa

11 CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 MBaHeHKo. 3apsi 1 MacCOBOE YUCIIO SPA.
N3oTonel. PaguoakTuBHOCTH
3aKOH paInOaKTUBHOTO pacnana. CBoicTBa

114 HMOHU3UPYIOLIEro U3nyuyeHus. Brnusuaue
PaANOAKTUBHOCTH HA )KUBbIE OPTAaHU3MBI.
Ho3umerpus
DHeprus CBSI3U HYKJIOHOB B sifipe. S iepHble

115 cuibl. Jledekt Maccrl siapa. SnepHbie

peakiuu. Snepusie peakTopsl. [IpobieMsr




YIPaBIsIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl PA3BUTHS IAECPHOM
SHEPTeTHKU

116

Mertoabl perucTpanuu U UCCIeI0BAHUS
37eMEeHTapHbIX YacTull. DyHaaMeHTalbHbIC
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHnsl. [IpencraBnenue o CtangapTHOM
Mojenu. KBapk-ritooHHas MOJENb aJJpOHOB

117

®dusuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTUHBI
MHUpa

118

Oransl pa3BUTHS ACTPOHOMUHU. 3HAUEHUE
aCTPOHOMUU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
O0OBSACHEHHS IPUPOIBI KOCMUUECKHUX
00BeKTOB. MeTOIbI aCTPOHOMUYECKHX
HCCIICIOBAHUH

120

CoBpeMeHHBIE ONITHYECKHE TEIECKOTIHI,
panmoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

121

Bun 3Bé3gaoro Heba. Co3Be3ausi, spKue
3BE31Ibl, TUIAHETHI, UX BUJUMOE JBUKECHHE

122

Conueunas cucrema. Comnure. Conaeunas
akTUBHOCTb. VIcTounuk sHeprun CosiHLIA U
3BE3

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU.
Juarpamma "crieKTpaabHbINA KIacc —




CBETUMOCTE"

124

3Be3 bl IIaBHOM OCIEN0BATEILHOCTHU

125

Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
spostronny CoJIHIA U 3BE3. DTalbl )KU3HU
3BE3]T

126

Mueunsbii [1yte — Hama ["anmaktuka. Tursl
raJlakTukK. YEpHbIE ABIPHI B s/Ipax rajJakTHK

127

Bcenennas. Pacimpenue Beenennoil. 3akoH
Xab606ma. Teopust bonbioro B3pbIBa.
PennkroBoe uznyuenue

128

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpoOiieMbl aCTPOHOMUUT

130

Du3NYECKU IIPAKTUKYM 110 TEME
"HccnenqoBanue MarHUTHOT'O T10JIST
MMOCTOSSHHBIX MarHUTOB' MJIK
"WccnenoBaHue CBOMCTB
¢deppomarnerukos" mwim "VccrnenoBanue
JENCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

@u3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue cuibl Amnepa" nnu "H3ydenne
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
nnu "OnpeneneHne MarHUTHON MHITYKITUU
Ha OCHOBE U3MEpPEeHUs CUIibl AMriepa”

132

@u3nYeCcKUil IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS




3JEKTPOMArHUTHON MHIYKIUU'" HIIN
"OnpeneneHue HAYKIIMA BUXPEBOTO
MarHuTHOTO ITOJIA"

133

Du3NUECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS CAMOUHTYKIIMH"
i "COopka MOJIENN 3NIEKTPOMArHUTHOTO
reHeparopa"

134

Du3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KOJICOaHUH HUTSHOTO U TPY>KUHHOTO
MasTHHUKOB"

135

OuU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasTHHUKE"

136

®u3nYECKU MPAKTUKYM 10 TEME
"MccnenoBaHue nepeMEHHOT0 TOKa Yepes
MOCJIEIOBATENBHO COEIMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3ucTop” win
"HccnenoBanue pabOThl HICTOYHUKOB CBETa
B LIENIU TIEPEMEHHOr0 ToKa"

137

®uU3NYECKU MPAKTUKYM 10 TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJIHBI"

138

®uU3NYECKU MPAKTUKYM 10 TEME
"M3mepenune nokazaress mpesoMIICHUs
crexna" win "[lomydyeHune n300pakeHus B
CHUCTEME M3 IIOCKOTO 3€pKajia v JIUH3BI"

139

@u3NYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe




Kuakux nuH3)" nim "M3Mepenue
(hOKYCHOTO PaCCTOSIHHS PacCEUBAIOIITUX
JmH3"

140

Du3NUECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTepdepeHnu
U ToJIsIpU3anuu ceera’”

141

®uU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHue UMITyJIbca U SHEPTUH
PENATUBUCTCKUX YacTull (1o GoTtorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
none)"

142

OuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nocrostHHou [1nanka Ha
ocHOBe uccienoBanus Gporordpdexra” nmm
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO]] OT HAMPSKEHUs "

143

®u3nYeCKUil MPAKTUKYM 10 TEME
"UccnenoBanue crekTpa pa3peKeHHOro
aTOMapHOTO BOJIOPOJIAa U U3MEPEHUE
noctosiHHoM Punbepra"

144

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa C
HCII0JIb30BaHUEM J03UMETpa" WK
"N3y4yeHne noraomeHus 6eTa-4acTuil
antoMuHuEeM"

145

®u3nYECKUil MPAKTUKYM 10 TEME
"Habmronenus 3BE3HOTO HEOa
HeBOOpy)KéHHBIM TJIa30M C UCIIOJIb30BaAHUEM
KOMITBIOTEPHBIX ITPUIIOKEHUN JUIsS




oTpeeNIeHUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOTO MOMyIIapHs U IPKUe
3BE3a6!" M "HaOmronqeHus B TEIECKOII
JIyHBbI, 1aHET, TYMAHHOCTEH U 3BE3THBIX
CKoIJIeHuI"

146

O06001IeHrEe U cUCTEMAaTH3alUs 3HAHUI.
Ponw ¢usuku u actpoHoMuu B
SKOHOMHYECKOM, TEXHOJIOTHUECKOM,
COIMAIBHON U 3THYECKOH chepax
ACATCIIBHOCTHU YCJIIOBCKaA

147

O06001IeHre 1 cUCTEMAaTH3alUs 3HAHUI.
Poxw 1 mecTo pusuku u actpoHOMHM B
COBPEMEHHOM HAyYHOUW KapTUHE MUpa

148

O06o0mIeHre 1 cucTeMaTu3aIus 3HaHUH.
Ponb ¢puznueckoit Teopun B GOpMUPOBaAHUN
MPEACTABICHUH O (PU3NIECKOIN KapTHUHE
MUpa, MeCTO (U3NICCKON KapTUHBI MHpPa B
00IIIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOIC

149

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUM 1O
TteMme "Kunematuka'

150

O06001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI 10
Teme "Kunemaruka"

151

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
teme "{uaamuka"

152

O000111eHE U CUCTEMATH3AIUs 3HAHUH 110
teme "Cratnka TBepaoro tema"




153

O060011eHre U cHCTeMaTU3allrs 3HAaHUN 110
Teme "3aKOHbI COXpaHEHUS B MeXxaHuKe"

154

O06o0u1ieHre 1 cucTeMaTH3aIMs 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
teopun"

155

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
teme "Tepmonunamuka. TenaoBbie
MamIuHb"

156

O06001IeHre 1 cUCcTeEMaTU3aIMs 3HAHUI 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBeie epexo b

157

O000111eHIE U CUCTEMATH3AaIUs 3HAHUM 110
Teme "DnekTpudeckoe mnoie"

158

O06o0uieHre 1 cucTeMaTH3aIMs 3HaHUH 110
teMe "[1oCTOSHHBIHN 2neKTpUUecKnuil TOK"

159

O06001IeHre 1 cUCTeEMaTU3aIUs 3HAHUI 110
teme "Toku B pa3nuuHbIX cpegax”

160

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI 1O
TeMe "MarautHoe mnoie"

161

PesepBHeIil ypok. O600IeHHE 1
CHCTEMATH3alMs 3HaHUI 110 TEME
"DeKTpOMarHuTHAs UHTyKIHS"

162

PesepBubIil ypok. O6001IeHNE 1
cHUCTEeMaTH3aIMsl 3HAHUH 110 TEME
"Mexannyeckue Koaeoanusa"

163

PesepBubIil ypok. O600meHNE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"DeKTpOMarHuTHhIE KosieOaHus"




164

PesepBHelil ypok. O6o0mIeHHE 1
CUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"MexaHu4ecKHe U AIEKTPOMarHUTHBIC
BOJIHBI"

165

PesepBHelil ypok. O600meHHEe 1
cucTeMaru3anus 3HaHuu mo reme "Onruxa"

166

PeseprubIil ypok. O6001eHNE 1
cucreMaru3anus 3HaHui Mo Teme "OCHOBEI

CTO"

167

PesepBubIil ypok. O600meHNE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJTHOBOUN Ayain3m"

168

PesepBubIil ypok. O600mIeHNE 1
cucTeMaTu3anus 3Haguil mo teMe "dusuka
aroma"

169

PesepBHeIil ypok. O600eHHE 1
cucTeMaTtu3alus 3HaHui no treme "dusrka
aATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTHIl"

170

PesepBHelil ypok. O600IeHHE 1
CHCTeMaTH3alus 3HAHUH 110 TeMe
"OnemMeHThI acTpou3uku”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






