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Pa3nen 1. HayuHblii MeTOJ NO3HAHUSA NPHUPO/BI.

®duszrka — pyHIaMeHTanbHas HayKa o npupoje. Hayunslii MeTo mo3HaHus U
METO/IbI KCCJICIOBAHUS (DU3NUYECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHUs B Mpollecce IMo3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJOroBble M LU(POBBIC
U3MEPUTENILHBIC PUOOPHI, KOMITBIOTEPHBIC TATUUKOBBIC CHCTEMBI).

[Torpemnoct  u3MepeHuit  ¢GU3MYECKUX  BEIWYUH  (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKa,
aOCOJIFOTHO TBEPJOE TENO, HWJealbHAsl JKUIKOCTh, HWJCaJIbHBIA Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3MYECKUM 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusndeckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHWN COBPEMEHHOW HAYYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTH JIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue cuwibl TOKa W HAOpPsDKEHUS B LENH ITOCTOSIHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LudpoBoit nadoparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIHU KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe ABuxKeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JBHIKECHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4ll MEXaHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMA Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpOCTh (CpeaHsE CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MATEPHATBbHOM TOYKH, MX NPOCKUUMH HAa OCU CHUCTEMbI KOOPIMUHAT.
CnoxeHue nepeMeIieHnii 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHEITHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe majzeHue. YCKOpeHHE CBOOOJHOTO majeHus. JIBkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPH30HTY. 3aBHCUMOCTh KOOpPJIMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKH IO
OKPY>KHOCTU. YTJoBas M JIMHEWHas ckopocTh. [lepuoa m vactora oOparmieHusl.
LenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTelbHOE (TAaHM€HIUAIBHOE) U TMOJHOE
YCKOpPEHHUE MaTepUaTbHOU TOUKH.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: CIIMAOMETP,
JNBWKECHHE CHApsAOB, LIEMHbIE, IIECTEPEHYATHIE M PEMEHHBIE IEpelayH,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb CUCTEMBI OTCUYETA, WUIKOCTPALU KUHEMATHYECKUX XAPAKTEPUCTUK
JIBKEHUSI.

CrniocoObl ucclieIoBaHUs ABUKEHHM.

Nnntoctpanus npeeabHOro nepexoaa i U3MepeHne MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHnue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue naBuxeHHs Tena, OPOIMIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienne cCKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PEYKTOPE.

CpaBHEeHUE MyTeW, TPAECKTOPUM, CKOPOCTEN IBHKEHHUS OJHOTO U TOIO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmuKym.

N3ydeHrne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEAEICHNUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEeHI0BaHO
WCIIOJIb30BaHuE ITU(PPOBOI Ta00paTOpPUN).

W3yuenue nBWKEHUA Tenla, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW NPONOPLUMOHAIBHOM 3aBUCUMOCTH MEXKIY JaJIbHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHHMSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanyne 3aBUCHUMOCTH NEpUOJia OOpaleHusi KOHMYECKOro MasTHUKA
OT €r0 IIapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3axoH HproroHa. MHepumaneHble cuctembl otrcy€ra. lIpuHnmn
oTHOocuTenbHOCTU ['anmunes. HemnepruanbHble cucTeMbl OTCUETa (OmMpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3sununu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA [ MaTepUAIIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh TPABUTAIMOHHOM H
VHEPTHOMN MAaCCHI.

Cuna TsXKecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOrO MaJeHUsI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckord MHUPOTHL. JIBUKEeHHE
HeOeCHBIX Tell U UX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, nBumxymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHHUs CKOJIBKEHUS W CHJIA TPEHUS
nokost. Koadpduuuent tpenus. Cuia CONpOTUBICHHUS TNPU JBUWXKEHUU Teja B
KUJKOCTU UJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuiia Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuXeHUs T€I B MHEPIUATIBHBIX U HEMHEPIUAIBHBIX CUCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauyenne nByx HMIMHAPOB WM LIAPOB PA3HOW MAaCChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIBHO HEMHEPLUHUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHME  paBHOJACHCTBYIOLIEW  MPUIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACChI T€JIa HAa €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJCHCTBUS TEI.

N3mepenne macc mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

N3mepenue paBHOJEUCTBYIONIEH CHII MPU JIBHXKEHUU OpYyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa 1o
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHI.



UccnenoBanne 3aBUCUMOCTHA CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaluu.

N3ydeHne ABMXKEHUSI CUCTEMbI TEJl, CBS3aHHBIX HUTHIO, IEPEKUHYTOU uepes
nErkuit OJIOK.

N3mepenue kordduiinenTa TpeHUs MO BEJIMYMHE YIJIOBOro KoddduimeHTta
3aBucumocti Fyp(N).

UccnenoBanue nBuxeHus Opycka MO HAKIOHHOW IMJIOCKOCTU C MEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydenune nBUXKEHUS Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomtotHo TBEpAOoe Teno. [locTymarenbHOoe W BpallaTebHOE JIBHKCHUE
TBEpAOro Tena. MOMEHT CHIIbl OTHOCUTENIBHO OCH BpamieHus. llnedo cuisbl.
Cinoxxenue cuil, MPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsixecTu Tena.

YcioBus paBHOBECUS TBEPIIOTO TEIIA.

YcroituuBoe, HeyCTOMUMBOE, O€3pa3InyHOE paBHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOILIECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, pelIéTyaThie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmuKym.

HccnenoBanne yclioBHiI paBHOBECUS TBEPAOTO TeElld, HMMEIOLIETO OCh
BpalICHUSI.

KoHcTpyrnpoBaHnue KpOHIITEHHOB U PACUET CHJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPIOIO TEJa, UMEIOUIETO IJIOIIAAb OMOPBHI.

Tema 4. 3akonwvl coxpanenus 6 MexaHuxe.

Nmiynibc MaTepraibHOM TOYKHM, CHCTEMBI MaTEPUANIBHBIX TO4YeK. LleHTp Macc
CUCTEMBI MAaTepUAIIbHBIX TOUEK. Teopema o IBHKEHUH LIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHNE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BUXEHHE.

MomeHT umiynbca MaTepuaibHOM TOUku. [IpencraBienue o coxpaHeHUun
MOMEHTA UMITYJIbCAa B EHTPATbHBIX MOJISAX.

PabGora cuiasl Ha MaloM W Ha KOHEYHOM IepeMerneHuu. [ 'padudeckoe
MpeICcTaBlIeHne PaOOTHI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckas sHeprusi MarepuajibHO Touku. Teopema 00 M3MEHEHUU
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKH.



[ToreHnmanbHble W HENOTEHLUMWAIbHbIC CUJbL. [lOTEeHIIMAnbHAs SHEPrus.
[loTeHuuanbHass 3HEprust ynpyro aeGopmMupoBaHHOW NpykuHbl. [loTeHnmanbHas
SHEprus Tella B OJAHOPOJHOM TpaBUTALMOHHOM Tmosie. l[loTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JIe€ OAHOPOJHOTO Iiapa (BHYTpH W BHE mapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAsT CKOPOCTb.

CBs3p  pabOThl HEMOTEHIMATIBHBIX CHUJI C HW3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAHEHUS] MEXaHUYECKOU SHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyminu I UACAIbHOM JKUIAKOCTU KakK CIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUMU.

TexHuueckue ycTpoOHMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE BUXKEHHUE.

N3MepeHune MOITHOCTH CHUJIBI.

N3meneHue sHEpruu Tea mpu COBEPIICHUN PaOOTHI.

B3anmMHble npeBpallieHus] KWHETUYECKON U MOTEHIUAIBHOW SHEPTUH TIPU
NEUCTBUM HA TEJIO CHUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM NaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

N3mepenue uMirysiabca Teaa 1o TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJENH SJIECKTPOMOOWISI U MOIITHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3Mepenne KUHETUYECKOW YHEPTUU TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS TTOTCHIIMABHON YHEPTUU MPYKUHBI ¢ PaOOTON CHUIIBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHHS TPH JBIKCHHH Tella MO HAKIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MEoPU.

OCHOBHbBIE TOJIOKEHUST MOJIEKyJIsipHO-KHHeTHueckoi Teopun (MKT), ux
ombITHOEe oOocHoBanme. Jluddys3us. bpoyHoBckoe naBmKeHHE. XapakTep
JNBW)KEHUS M B3aMMOJECHCTBUS 4YaCTHUIL[ BellecTBa. Moaenu CTpOEHUs Ta3oB,
KUJKOCTEH W TBEPABIX Tel U OOBSICHEHHWE CBOMCTB BEIlIECTBA HA OCHOBE 3THUX



Mozeneil. Macca u  pasmepsl MoJiekyl (aromoB). KonmuecTBo BelecTsa.
[Toctosnnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3amepenus. Illkana
temneparyp Llenbcus.

Mogenbs uaeabHOTO ra3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHUIIBI
rasa JIBUKYTCS XaOTHUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcodOTHas
Temreparypa (mkana temneparyp KenbBuna). 3akon JlanbToHa. M3omporiecchl B
ujealbHOM Ta3e C T[IOCTOSSHHBIM KOJHMYECTBOM BemiecTBa. ['paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: H30TEPMa, U30X0pa, N300apa.

CBs3p  MEXIy JaBJICHUEM U  CpeJHEH  KUHETHYECKOW  DHeprueu
NOCTYNATEIbHOrO TEIJIOBOTO JBUYKEHUS MOJIEKYJ MJI€abHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJSIPHO-KMHETUYECKON TEOPUHU UJCaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEeH
KMHETHYECKON dHEPIruei MOoCTYMaTeIbHOTO TEIJIOBOTO ABMKEHUSI €€ YacTHII.

TexHudyeckne yCTpPOWCTBA W TEXHOJOTHYECKHUE TMPOIECCHl: TEPMOMETD,
O6apomeTp, MoxydeHrue HaHOMaTepUaIoB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABMXKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us KuaKocTei.

Mopnaens onbita lTepHa.

[IpuTskeHre MoneKyl.

Mopenu KpucTauIM4ecKuX PemeTOK.

HaGnronenue u ucciaeoBaHne U30MPOIIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomel, npaKkmukKym.

UccnenoBanne mponecca YCTAaHOBJIEHUS TEIUIOBOTO pAaBHOBECUS IIPHU
TEIUIO0OMEHE MEXTY TOPSIUeid U XOJIOHON BOJOM.

N3ydeHne H30TEPMHUUECKOrO IMporecca (PeKOMEHIOBAHO MCIOJIb30BAHUE
1 dpoBoit TabopaTopun).

N3yyenune n30X0pHOro mnpoiecca.

Nzydenune nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunel.

Tepmonunamuyeckass (T]J]) cuctema. 3agaHue BHEUIHUX YCIOBUW IS
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napameTpsl. [lapameTpsl
TEPMOJUHAMHUUYECKON CHCTEMBbI KaK CpPEJHUE 3HAUYCHHS BEJIMYHMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MHUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamMuku. (CaMOIPOM3BOJBHAS — PEJIAKCALIMS
TEPMOJNHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHEHMIA:
ypaBHeHHe MenaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH DHEPTUH.
VYcnoBus TpUMEHMMOCTH 3TOM MOJIENN: HU3KAsl KOHIEHTpAUUsl 4acTHULl, BBICOKHE
TEMIIEpaTypbl. BeipakeHUe MJisi BHYTPEHHEW dHEPTrUU OJHOATOMHOTO MIEAJIBHOTO
rasa.

KBa3zucratnyeckne u HECTATUYECKHUE TPOLIECCHI.

OnemeHTapHas pabota B TepMoAHMHAMUKe. Beruncinenue paboTsl o rpaduky
npoliecca Ha pV-1uarpaMmme.

Temonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHust pabotel. KonBekuws,
TEIJIONPOBOIHOCTD, U3TyUYEHHUE.

KomnuectBo Ttemnotel. TemnoémMkocTh Tena. YaenpHas MW MOJSpHas
TEMJIOEMKOCTH BENIECTBA. YpaBHeHuEe Maiiepa. VYaenpHas TEIJIOTa CrOpaHus
TtorinBa. Pacu€r konnyecTBa TEIUOTH mnpu  Teruionepenaye. llonarue 006
aanabaTHOM Mpoliecce.

IlepBeii1 3akOH TepMoAMHAMUKU. BHyTpeHHss osHeprus. KomanuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  OSHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKHM JII PaBHOBECHBIX MPOLIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eIMHCTBeHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKKA JJIi  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Kiaysuyc). HeoGpaTuMocTh MpUPOTHBIX ITPOILIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenue KIIJI. [ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJAb30BAHMS TEIUIOBBIX ABurarenei. Temnosoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: XOJIOAUIIBHUK,
KOHJUITMOHED, NHU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENM, TapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTWIM3aUUs «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHMYECKOrO TOIJIMBA [
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3meHenne TemMnepaTypbl Ipu a11adaTUYECKOM PacIluPEHHUH.

Bo3nymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINTIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

HccnenoBanue annabaTHOro npouecca.

KomrnbrorepHble MOI€NIH TETIOBBIX IBUTATEIIECH.

Yuenuueckuii sxcnepumenm, nadopamopusvie padomeol, npaKkmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAHUS BEILECTBA.

HccnenoBanue annabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M SHEPrUUA MEXKMOJICKYJSIPHOTO B3aUMOJCUCTBUS U
TEeMIEPaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoovl.

[TapooOpazoBanne u koHAeHcauus. lcmapeHue u KureHue. Y aenbHas
TEIUI0Ta NapooOpa30BaAHMS.

Haceiliennble u  HeHachbllleHHble mnapbl. KadecTBeHHass 3aBUCUMOCTh
IJIOTHOCTH W JIaBJICHUSI HACBIIICHHOI'O Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AGCONIOTHASE 1 OTHOCUTENIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTtamuzauus. YIeJbHas TEIIOTa IUIABICHUS.
CyO6numarnus.

Hedbopmanmu TBEpHOro tena. Pactskenue u cxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnnoBoe pacmupeHue XKUAKOCTEH U TBEPIBIX Te, 00bEMHOE U JTUHEHHOE
pacimpenrie. AHTAQpMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PacUIUPEeHUs Tell (Ha KAaYeCTBEHHOM ypOBHE).

[IpeobpazoBanue 3Hepruu B a30BbIX IMEpexoaax.

VYpaBHeHuUE TETIOBOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle siBnenus. /{aBnenue noa MCKpUBIEHHON NOBEPXHOCTHIO HKUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI:  KUIKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpauuu.

TernmoBoe pacmmpeHue.

CBoiicTBa HAaCHIIIEHHBIX MAPOB.

Kunenune. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHl C MBUIBHBIMU TJIEHKAMH.

CwmauuBanue.



Kanunnspusle aBiaeHus.

Mojenu HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner neopmannii.

HaGmonenue manbix aedopmaiui.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEN.

N3Mmepenne yaeapHON TEMIIOTHI MJIaBIEHUS JIbJA.

N3ydeHne cBOMCTB HACHIIIIEHHBIX MMAPOB.

N3mepenue abCoMIOTHOM BIAXKHOCTH BO3AyXa U OIIEHKAa MaccChl IapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne monynst FOHra.

HccnenoBanure 3aBUCMMOCTH Jeopmanuud pe3uHOBOro obpasma  oT
MPUII0KEHHOW K HEMY CHIIBI.

Pasnen 4. DiiekTpoauHAMHMKA.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3auust Tel U €€ MPOsBICHHS. ODIeKTpuueckui 3apsa. JBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHWKHM, MAWAIEKTPUKH M  TOJYNPOBOIHUKH.
DNEeMEHTApHbIA DJJIEKTPUYECKHI 3apsii. 3aKOH COXPAHEHUs JIIEKTPUYECKOTO
3apsja.

B3aumoperictBue 3apsigoB. Toueunble 3apsabpl. 3akoH Kymona.

Onektpuueckoe nojie. Ero neiictBue Ha 3IEKTPUUYECKHUE 3apsiJIbl.

Hamnpspok€aHocth  anmekTpudeckoro  mons.  IIpoOueiii  3apsan.  Jluauu
HAIPSKEHHOCTHU JIEKTPUUECKOTo NoJisi. OJHOPOIHOE IIIEKTPUUYECKOE TTOJIE.

[ToTeHUHaNnbHOCTh 3JIEKTPOCTATHYECKOTO TMOJsA. Pa3HOCTh NMOTEHUUMATIOB U
HanpspkeHue. [loTeHnmanpHas sHeprus 3apsiga B DJIEKTPOCTATHYECKOM ITOJIE.
[ToTeHunan 3neKTpoCcTaTUYECKOro mnojs. CBsi3b HANPSKEHHOCTU TOJISI U Pa3HOCTH
MOTEHIMAIOB JJI1 DJIEKTPOCTATHYECKOro Toysl (Kak OJHOPOJHOTO, TaK H
HEOJIHOPOHOTO).

[IprHIMI Cynepno3uLMKU IIEKTPUIECKUX OJIEH.

Ilone Ttoueunoro 3apsiga. Ilone paBHOMepHO 3apsikeHHON cdepsl. [lome
PAaBHOMEpPHO 3apsbKeHHOTro 1Mo oObémy mmapa. [lone paBHOMEpPHO 3apsiKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTuHB JWHUN HANpSOKEHHOCTH JTHX TOJNEH U
SKBUIIOTECHIHAIBHBIX OBEPXHOCTEM.

[IpoBOIHUKH B AIEKTPOCTATUYECKOM TOJIE. Y CJIOBUE PABHOBECHS 3aPsJIOB.

JnaneKTpuku B AIEKTPOCTATUUECKOM ToJIe. JnanexTpuyeckas
MPOHUILIAEMOCTh BEILIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHUE KOHAEHCATOPOB. [locnenoBarenbHoOe coeMHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBrKeHue 3apsyKEHHOM YaCTULBI B OTHOPOJAHOM JJIEKTPUYECKOM IOJIE.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMUYECKHE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIEKTPOMETP, IJICKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KOHJIEHCATOPhI, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TIOJIE€ 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ JBYX 3apsIKEHHBIX IJTACTHH.

Mogens a5ekTpoctatTiudeckoro reueparopa (Baun ne ['paada).

[TpoBOJITHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U JEUCTBUE KOHJIEHCATOPA MOCTOSTHHOW U TIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUS MEXKYy HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika U paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie padomeol, npaKkmukKym.

OueHka cui B3auMOJICHCTBUS 3apSyKEHHBIX TE.

HaGmronenue npeBpaliiieHus: SHEPTUH 3apsHKEHHOTO KOHJIEHCATOPpa B YHEPTHUIO
U3IIy4EHUS] CBETOINOAA.

N3ydeHne npoTekaHusi TOKA B LIENU, COEpKALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsHKEHUs ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUHU KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosnnblil 31eKMmpuiecKuil Mmox.

Cuina toka. IlocTossHHBIN TOK.

VYcioBus CylIEeCTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. McTouHMkH
toka. Hanpsxenne U u DJ1C £ .

3axkon OMa Jijis yJacTKa IeTH.

DIEeKTpUUECKOe COITPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUSA
OJHOPOJHOTO MNPOBOJAHUKA OT €ro JUIMHBI W IUIOWIAAXA IONEPEYHOr0 CEYECHHS.
Y ienbHO€ COMPOTUBIIEHHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEMIAHHOE COEIMHEHHE MPOBOJIHUKOB.
Pacuér pa3zBeTBnEHHBIX 2nekTpuueckux ueneu. [Ipasuna Kupxroda.



Pabota anexrpuueckoro Toka. 3akon Jxoymns—JIenna.

MOITHOCTh 3JEKTPUYECKOr0o TOKA. TerioBas MOIIHOCTb, BblJesieMas Ha
pe3ucTope.

OJIC u BHYTpeHHEE CONPOTUBICHUE HMCTOYHMKA TOKa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW IenMu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

Konnencatop B 1ienu MOCTOSSHHOTO TOKA.

TexHuyecKkue YCTpOHMCTBA U TEXHOJOIMYECKUE IIPOLECCHl: aMIIEpPMETD,
BOJITMETP, PEOCTAT, CYETYUK IIECKTPUUCCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl ToKa U HAPSIKEHUS.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKQJIMBAHUS U CBETOIHMO/IA.

3aBUCUMOCTH COMPOTUBIICHUS WJIMHAPUYECKUX MPOBOJHUKOB OT JJITHHBI,
TUIOIIA U TTOTIEPEYHOTO CEUSHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHUJTBI TOKA OT COMPOTHUBJICHUS MPU MOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe u3mepenue DJIC. KopoTkoe 3amMbIKaHHE TaIbBAHUYECKOTO AJIEMEHTA
U OILICHKA BHYTPEHHETO CONPOTUBJICHUS.

Crnioco0sI coeMHEeHUsT UCTOYHUKOB Toka, DJIC Gatapei.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXIY MOJKOCAMU MCTOYHUKA TOKA
OT CHUJIbI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomaslt, nPAKMUKYM.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue ynesibHOro CONMPOTUBIICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa OT HaNpsDKEHUS IS JIAMITbI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHyTpEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rajibBaHHMYECKOTO 3JIEMEHTa OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

UccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOUYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

DOnekTpuyeckass MPOBOJUMOCTb  Pa3JIMYHBIX  BEHIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTH TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBJICHUSI METAIIIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DJIIEKTPUYECKU TOK B BaKkyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[lonynpoBoaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOAUMOCTH
MoJIynpoBOAHUKOB. CBolicTBa p—N-niepexoza. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. IINEKTPOJIMTHYECKAS IUCCOLUAALMS.
DnexTponus. 3akoHbl Papajes A1 ANEKTPOIu3a.

DIIEKTpUYECKUd TOK B Tra3zax. (CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
pa3psa. PasnuyHbie TUIIBI CAMOCTOATENBHOTO paspsaaa. Moinus. [1nazma.

TexHuuyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: Ia3opaspsiIHbIC
JaMIIbl, 3JIEKTPOHHO-JIydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MNPUOOPHI: JHOJ,
TPaH3UCTOpP, (OTONMOA, CBETOAMOJN, TaldbBaHUKA, padUHUpPOBAHUE  MEMH,
BBIIUIABKA AJTFOMUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOJIUTOB.

3akoHbl anekTponuza dapanes.

HckpoBoii pa3psal 1 MpOBOJAUMOCTb BO3AyXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI TPOBOJAMMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopusie padomel, npaKmuKym.

HaGmronenue snekrposnusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

UccnenoBaHne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

DOU3NYEeCKUH MPAKTUKYM.

CniocoObl u3MepeHus (PU3NYECKUX BEITUYUH C MCIOJIb30BAHUEM aHATIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIHYUH.
OueHka rpaHul] HOTPEITHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHHUM, MCCIEIOBAHUN  3aBUCUMOCTEU
¢u3nuecknx BENMYMH, TPOBEPKAa MPEHJIOKECHHBIX THUMNoTe3 (BBIOOp W3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pas3denax «YYEHHYECKHM  DKCIECPHUMEHT,
nabopaTopHbIE padOTHI, TPAKTHUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yroyonéanoro ypoBHs B 10  kimacce
OCYILIECTBIIAETCS C YYETOM COIEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTteMaTUuKU, OUOJIOTUH, XUMUH, TeOrpaPuu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHO20
no3HaHuUA: ABICHUE, HAYYHBIA (aKT, TUNoTe3a, puznyeckas BeJIMUMHA, 3aKOH,



TEOopusl, HAONIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, HW3MEPEHHUE,
MOTPEIIHOCTY U3MEPEHUM, U3MEPUTETbHBIE TPUOOPHI, ITUppOBas 1adopaTopusi.

Mamemamuxka: penieHWe CHUCTEMbl YypaBHeHUW. JluHeWHass QyHKIMS,
napabona, runepoosua, ux rpaduku U cBOMCTBA. TpUroHoMeTpuyeckue (PyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ MX TPOEKIMU Ha OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanndeckoe IBH)XEHHE B KUBOW mpupoze, Auddysusa, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIW3alus OUMOOPraHUYECKOro TOIJIMBA Il  BBIPAOOTKH  «TEIJIOBOW» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KalWJUISPHBIE SIBJICHUS B PUPO/IE,
AIIEKTPUUYECKHE SIBJICHUS B AKUBOM MpUpoIe.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYI,
MOJIb BeIlleCTBa, MOJIIpHAs Macca, MOJyYeHHE HaHOMATEpHUasioB, TEIJIOBbIE
CBOICTBa TBEPABIX T, KUAKOCTEH U ra3oB, KUAKWE KPUCTAJIIbI, JJIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIMTUYECKAS TUCCOIMAIINS, TAIbBAHUKA, DJICKTPOHHAs
MUKPOCKOTIHSI.

TI'eozpaghusn: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozcua: npeoOpazoBaHuE JIBMKEHUU C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHHU
(KpOHIUTENH, peméryaTble KOHCTPYKLHHU), UCIOJb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOIN, BOAOMET U JPYrHe), ABUraTellb BHYTPEHHETO
CrOpaHusi, napoBasi TypOHHa, OBITOBOW XOJIOIWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
HOJYyYEHUs] COBPEMEHHBIX MaTepUaloB, B TOM YHCJIE HaHOMATEpUAIOB, H
HAHOTEXHOJIOTMH, 3JEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3zopaspsAHble JIaMIIbI, TOJIYIIPOBOIHUKOBbIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DnekTpoanHaMuKa.

Tema 4. Macnummnoe none.

B3aumonenicTBue MNOCTOSHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMH. [IpuHomn cyneprosuuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHAYKIIHH.

MarauTtHoe 1oJie TPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBiICHUE U MOYJIb.

Cuna Jlopennia, e€ HanmpaBjiIeHUE U MOAYJb. JIBH)KEHHE 3apsSyKEHHOW YaCTHUIIBI
B OJTHOPOJTHOM MarHUTHOM moJjie. Pa6oTa cumbl JlopeHnia.

MarunurtHoe nose B BeniectBe. DeppomMarHeTUKy, napa- U JMaMarHeTHUKH.



TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: MPUMEHEHUE
MTOCTOSIHHBIX MAarHHUTOB, AIEKTPOMAarHuTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  nuHMHA  WMHOYKOMA ~ MAarHUTHOTO  MOJA  MOJOCOBOTO M
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHuil MarHuTHON MHIYKIMH TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTIO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIIa Ha MOHBI JJIEKTPOJIUTA.

HaGmonenne nBmkeHus MmydyKa dJIEKTPOHOB B MATHUTHOM IIOJIE.

[MpuHnun el CTBUS 3JIEKTPOU3MEPUTEITBLHOTO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKmuKym.

HccnenoBanrie MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB heppOMarHETHKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHIIBI TOKA.

Ornpenenenne MarHuTHOM MHIYKIIMM HA OCHOBE U3MEPEHHUSI CUIIbl AMIIEpa.

Tema 5. dnekmpomazHumnas UHOYKYUA.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUMUHW. [IOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC uHAyKuMU. 3aKOH AJIEKTPOMAarHMTHOM uWHaykuuu Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC wHAyKUMU B NPOBOJHUKE, ABUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
noJe.

[IpaBuno Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B IE€MU IOCTOSSHHOTO TOKAa.
SABnenue camounaykuuu. JJC caMOMHAYKINUH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yYCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: WHIYKIMOHHAS
MeYb, COJICHOU], 3alllUTa OT AJEKTPU3ALUU TEJ MPHU JIBUKEHUNU B MArHUTHOM I0JIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjeHUs 3J€KTPOMAarHUTHOW UHIYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKIHH OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.



IIpasuno Jlenna.

[TaneHne mMarauTa B aTlOMUHUEBOU (MEIHOMN) TpyOe.

SIBrieHNE CAaMOMHIYKIIUY.

NccnenoBanne 3aBucumocty I1C CaMOMHAYKIIMU OT CKOPOCTU MU3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii sxcnepumenm, navopamopnuie padomasl, nPAKMUKYM.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHTYKIUU.

Onpenenenne MHAYKIIMUA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sBICHUS CAMOUHIYKIUU.

COopka MoJ1enu JIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nen 5. Kojieoanust 1 BOJTHBI.

Tema 1. Mexanuueckue xoneoanus.

Konebarennnasa cucrema. CBoOO HBIE KOJIEOQHU.

IMapmonunueckue kosiebanus. KuHematnueckoe W JTUHAMHYECKOE OIMCAHME.
DHEPreTUYeCcKoe OMUCaHUE (3aKOH COXPAaHEHUS MEXaHUYECKOM 3Hepruu). BuiBoa
JTMHAMHYECKOTO OMUCAaHMS TAPMOHMYECKUX KOJICOAHUN M3 UX DHEPreTUUEeCKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

Amvmnryna u ¢daza kosnebanuil. CBsA3b aMIUTUTYABI KOJICOAHHMI HCXOHOMU
BEJIMYUHBI C aMIUTUTy1aMH KojeOaHu! €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u dyactora koneOanuid. Ilepwmom ManbIX CBOOOMHBIX KoJIeOAHHI
MaTeMaTH4YeCKOro MasTHUKa. Ilepuoa CBOOOIHBIX KoOJeOaHUW MPYKUHHOTO
MasiTHHKA.

[TonsiTre o 3aTyxarmux KojaebaHusx. BeiHyxneHHbIe KoiaeOanus. PesoHaHc.
PezonancHas kpuBas. BriusHue 3aTyxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHUS.

TexHuueckue ycTpoHCTBa U TEXHOJIOTHMYECKUE MPOIIECCHI: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Hemoncmpauuu.

3amnmce K0J1e0aTeIbHOIO JBHUKCHH.

Ha6moneHrne He3aBHCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyXxaronux KojaeOaHuii 1 3aBUCUMOCTH IEPHUOJIa CBOOOTHBIX
KOJIeOaHUH OT COMPOTHUBIICHMUS.

HccnenoBanne koyebaHWid Tpy3a HA MACCHUBHOW TIPYKHHE C IICNBIO
dbopMupoBaHUs MPEACTABICHUH 00 UACaTbHON MOJCITH IPYKUHHOTO MasTHHKA.

3aKOH COXpaHEHMS SHEPTUHU MPU KOJICOAHUSIX TPy3a Ha IPYKUHE.

UccnenoBanrie BEIHYKICHHBIX KOJIEOAHUM.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopuvie padomol, nPAKMUKYM.



N3mepenue mnepuona CBOOOJIHBIX KOJIEOAHWW HHUTSHOTO U HPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydenue nBMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue 3HEPTUU B IPY>KMHHOM MasSITHUKE.

HccnenoBanuie yObIBaHHS aMIUIUTY/AbI 3aTyXaOUIMX KOJIEOAHUIA.

HccnenoBanue BhIHYKICHHBIX KOJIEOaHUN.

Tema 2. dnekmpomazHumHsle KoJeOAHUA.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOAaHUS B
uaealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsS3b aMIUIUTYbI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTYAON CUJIbI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHUs SHEPTUU B UCATBHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume 3IEKTPOMArHUTHBIE Kosie0aHus. BrinyxeHHbIe
AIIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii TOK. MOIIHOCT, MEPEMEHHOTO TOKa. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W HANpsDKeHHs NpU pa3iudHou (dopme
3aBUCUMOCTH ITIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouianbHbI TMEepeMeHHbIH TOK. Pe3ucTop, KOHAEHCATOp U KaTylika
WHIYKTUBHOCTH B LEMH CUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHU .

Wneanbusiii  Tpancopmatop. IlpousBonctBo, mepemaya u motpedlieHHe
ANEKTPUUYECKOU SHEPTUU.

DKOJIOTUYECKHE PHUCKH IMIpU MPOU3BOACTBE JIIEKTpo3Hepruu. KymnbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B IOBCEHEBHOM KU3HU.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: JICKTPUUYECKUAMN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JUHUU BJIEKTpONEpeaay.

Jemoncmpauuu.

CB0OOHBIC JICKTPOMArHUTHBIC KOJICOAHMS.

3aBUCHMOCTb YaCTOThI CBOOOIHBIX KOJI€OaHUIN OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyxaroUIMX JIEKTPOMATHUTHBIX KOJICOaHUH.

Mopeinb 3JIeKTpOMarHuTHOrO reHepaTopa.

BoiHyXeHHbIE CHHYCOUAAIbHBIE KOJIEOaHUSI.

Pe3ucTop, karymka MHIYKTHBHOCTH M KOHIEHCATOpP B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHHHM PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTHU U KOHJEHCATOPA.

VYerpoicTBO ¥ IpUHIKIT AEHCTBUS TpaHChopMaTopa.



Mopenb TMHUM 3IEKTpOIepeaayH.

Yuenuueckuii 3xcnepumenm, nadopamopmnsie padomul, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanre nepeMeHHOr0 TOKa 4Yepe3 MOCIEN0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 37eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanuie paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80JIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpoctpaHenus. Ilomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuoj, CKOpPOCTh pachpoOCTpaHEHHs] M JJWHA BOJIHBIL.
CBolicTBa MEXaHMYECKUX BOJIH: OTpa)k€HUe, MpejomiieHue, MHTepdepeHuus u
nudpakxius.

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

[IIymoBo€ 3arps3HEHUE OKPYKAIOUIEH CPEIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CJIOBHS W3IIyUYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalys BEKTOPOB B DJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPa)X€HUE,  MPEIOMJIICHUE,
noJisipu3aius, uHTepdepeHus u Judpaxims.

[IIkana 31€KTPOMAarHUTHBIX BOJH. [I[puMeHEHnEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIBTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEAUIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOYHUK 3BYKa.

3aBUCUMOCTD JIJTUHBI BOJTHBI OT YaCTOTHI KOJICOAHMIA.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHHE.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0N 1
94acTOTO# KoJIeOaHUH.

HccnenoBanre  CBOMCTB  DJIEKTPOMArHUTHBIX ~ BOJH:  OTPa)KEHHE,
npeoMIIeHHe, NoJisipu3anus, Tudpaxkuus, uHTepdepeHIusl.

O6Hapy:xeHune HHHPaAKpPaCHOTO U YAbTPa(HOIETOBOIO U3TYUEHHUIA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.



N3y4enue nmapamerpoB 3BYKOBOM BOJIHBL.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsamonHelHOE paclpOCTpaHEHUE CBETa B OJHOpPOAHOM cpene. JIyd csera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI oTpaxkeHusi cBeta. [locTpoeHue m3zoOpakeHui B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBETAa. AOCOJIIOTHBIN MMOKA3aTeNb
npenaomieHusi. OTHOCUTENBbHBIN MoKazaTeab npeaomieHus. [IoCTOSITHCTBO 4acTOThI
CBETAa M COOTHOIIEHUE JIMH BOJH MPHU MEPEXOJAE MOHOXPOMATHUYECKOTO CBETa
4yepe3 rpaHully paszielia IByX ONTUYECKUX CPEL.

Xoa nyuedr B mpusme. Jucnepcust cBeta. CioXHBIM cocTaB 0enoro caera.
[Ber.

[Tonnoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroyi MoJHOrO BHYTPEHHETO
OTpPaKEHUS.

CobOuparome u pacceuBaromve JuH3bl. ToHkas nuH3a. DokycHoe
paccTossHUE U ONTHYEeCKash CHJia TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pacCTosIHUSI TOHKOW cepudecKor JUH3BI OT €€ TeOMETPUM M OTHOCHUTEIHLHOTO
MIOKa3aTes IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

Xon ny4a, MPOMIEANIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHne wu300pakKeHWM TOYKHM W OTpe3ka NPsSIMON B
coOUpAaroNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromias cnocoOHOCTh. ['1a3 kak onTuyeckas
cUcTeMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHMKOB. Ilpumeps kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas peméTrka. YCIOBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuzanms ceera.

TexHnueckne YCTpOWCTBA W TEXHOJOTMYECKHE IMPOLECChl: OYKH, JyIa,
MepUCKoM, QoTroanmapaT, MHKPOCKOI, MPOCKIIMOHHBINA amnmapar, MpPOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, AU(PAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAXKECHHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

HaGmronenre noiaHoro BHyTPpEHHEr0 oTpaxeHus. Moienb CBETOBO1a.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPAJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanuie cBOWCTB M300paKeHUH B TUH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

HaGmonenue unrepdepeHiny cBeTa.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue nonsipusaluu cBeTa.

[TIprMmeHeHue noasspou0B 11 U3YUEHHUS] MEXaHUYECKUX HAMPSHKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3mepenue nokazarens NpeJoMIIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BemecTBa (Ha
mpuMepe KUIKUX JTUH3).

N3mepenue hoKyCcHOTO paccTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue nzoOpakxeHUs: B CUCTEME U3 TJIOCKOTO 3€pKajia U JUH3bI.

[Tonyyenue n3o00paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

Ha6monenune nudpakiun, nHTepPEpEeHITUN U TTOJSIPU3AINK CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPHUKA.

N3yuenue naTepPEepeHIINU Ta3epHOTO U3TYyUYCHUS HA BYX HIEISIX.

Ha6monenne nucnepcum.

Hab6monenne u uccnenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qiuHbl CBETOBOW BOJIHBL.

[TonydyeHue cnekTpa M3Iy4eHHUS CBETOJMOMA MPU MOMOIIHN AUPPAKITUOHHOM
PELIETKH.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['pannupl  OPUMEHMMOCTM  KIIACCMYECKOM  MeXaHuku.  [locTynarsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpazoBanusi  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTH OJAHOBPEMEHHOCTU. 3aMeJICHHE
BPEMEHHU U COKPALCHUE JJTUHBI.

DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.

CBsA3bp MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YAaCTULBI. DHEPTUS
ITOKOSI.



TexHu4eckue yCTpOCTBa U TEXHOJOTHUYECKUE MPOIIECCHI: CIIyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSIKEHHBIX YaCTHIL.

YyeHnyeckuit HKCIepUMEHT, JIabopaTOpHbIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa U DHEPrUU  PEISITUBUCTCKUX  dYacTull (1O
doTorpadusm TpeKoB 3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapuo-6onnoeoii oyaausm.

PaBHOBecHOE TerIoBOE M3NydYeHHUE (M3TydeHUE aOCOJIIOTHO YEPHOTO Tena).
3akoH cmelenus: Buna. I'unore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®dotorpdekt. Onbitel A. T'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa 11t potodddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBeta (B YacTHOCTH, JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W aOCOJIOTHO OTpakaroulyro moBepxHOCcTh). OmbiTel 1. H.
JleOenena.

BonnoBsie cBolicTBa yactull. Bosnsl e bpound. inrHa BomHbl 1e bpoitns u
pasMmepsl o0JlacTH JIOKAIM3allUM  JBWKYyIehHcs dvactuibl.  KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTaJIIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIIEHUSI HEONpPeneaEHHOCTEH
I'eiizenbepra.

TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOLIECCHI: CIEKTPOMETP,
dotornemenT, GOTOJATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHeYHas Oartapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTtodrddekTa.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHHUS  TOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKmuKym.

HccnenoBanue GpotopesncTopa.

N3mepenune nocrosaHou [Imanka Ha ocHOBe uccieaoBaHus GoTodddexTa.

NccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHUS.

Tema 2. Qusuxa amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUsi aroMa. llmaHerapHas mojaenb aroma
Pesepdopna.

[Moctynarsl bopa. N3nyyenue u nornomnieHrue (GOTOHOB MpHU MEPEXOJe aTomMa
C OHOTO YPOBHSI SHEPIUU HA APYTOil.



Bunsl ciektpoB. CrieKTp ypOBHEW HEPTMH aTOMA BOJOPOJA.

CnoHTaHHOE U BBIHYXIEHHOE U3Jy4YeHue cBerta. Jlazep.

TexHu4yecKrne yCTpOMCTBA U TEXHOJIOTUYECKUE ITPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaGmonenne nuHedyaThiX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA HOHUZUPYIOIIUX YACTULL.

OnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

HaGmonenue nuHeyaToro cekrpa.

UccnenoBanue crnekTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJia U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Duzuka amomnozo A0pa u I1eMeHmMaApHBIX YACHUY,.

Hyxknonnas monens snpa [eizenOepra—lBanenko. 3apsa supa. MaccoBoe
yucno sijapa. M30Tonsl.

PannoakTuBHOCTB. Anbda-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaj. ['amMa-u3nydeHue.

3aKOH paJMOAaKTUBHOIO pacnaaa. PaanoakTHBHBIE H30TONBI B TMPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusgHME paguMOaKTUBHOCTH Ha KUBbBIC
opranu3Msbl. EcrecTBennbii hoH uznydenus. Jlozumerpusi.

DHeprusi CBS3M HYKIIOHOB B sjipe. SlnepHbie cuibl. Jledekt Macchl sapa.

Anepnsie peaknuu. Jlenenue u cunres saep. Anaepasie peaktopsl. [Ipodiemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE ACHEKThl Pa3BUTHUS
SIAEPHOU YHEPrETUKH.

Mertozsl perucTpauuu U UCCIEA0BAaHUS PJIEMEHTAPHBIX YACTHI.

DOyHIaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JIENTOHBI.
[IpencraBnenne o CtangapTHoit Mojienu. KBapk-TiitooHHAas MOJI€Nb aJpOHOB.

®usuka 3a npeaeramu CrtaHgapTHod Mojenu. TéMHas marepus U TEMHas
JHEprus.

EnuncTBO hr3mveckoit KapTUHBI MUPA.

TexHnueckne yCTpoMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, siaepHBIl  peakTop, TEPMOSECPHBIN peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAs TOMOTrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomul, RPAKMUKYM.

HccnenoBanne TpekoB 4acTHIL (IO TOTOBBIM (oTorpadusim).

UccnenoBanne painoakTUBHOTO (pOHA C UCIIOIB30BAaHUEM JTIO3UMETPA.

N3yuenue nornoieHus 6eTa-4acTUI] aTFOMUHUEM.

Pa3nen 8. DyieMeHTHI aCTPOHOMUM U ACTPOPUBUKI.



Drtansl pa3BUTHS acTpOHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprMEHUMOCTh 3aKOHOB (U3UKH [JJI1 OOBSCHEHHUS TIPUPOIBI
KOCMHYECKUX 00BEKTOB.

MeTtonbpl aCTpOHOMUYECKHX ucchenoBaHud. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEATMOC(HEpHAsT aCTPOHOMHUSI.

Bun 3Bé3mHoro neba. Co3Be3gusi, sSipKue 3BE3MBI, IUIAHETHI, WX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHeprum ConHua u 3BE3.

3BE3/bI, MX OCHOBHBIEC XapaKTEPUCTUKU. J[narpaMma «CreKTpaIbHbIA Kilacc —
CBETUMOCTB». 3BE3/bl TJABHOW MOCJIE€IOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEA0BATEIILHOCTA. BHYTpeHHee cTpoeHue
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXO0XKACHUU U 3Botonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muieunbiii ITyTe — Hama ['amaxktuka. Ilomoxenune u aBukenue CoiHia B
lNanaktuke. Tunel ranaktuk. Pagumoranaktuky U kBa3zapbl. YEpHBIE IBIPHI B A1pax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa060ma. PazOeranue rajakTuk.
Teopust bosbiioro B3peiBa. PEIMKTOBOE U3ITyYEHHUE.

Macmra0bnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JIJIsl OTPEETICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co03Be3ausi (CeBEepHOro mojyliapus U sipKue
3BE3/BI.

HaGmonennst B Teneckon JlyHBI, TIJIaHEeT, TyMaHHOCTEH H 3BE3THBIX
CKOIUICHUHU.

Du3rYeCKU MPAKTHKYM.

Crioco6bl n3MepeHust GU3NYECKUX BEITUYUH C HCIIOJIH30BAaHUEM aHAJIOTOBBIX
1 U(PPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIBHBIC TTOTPEITHOCTA U3MEPEHU (HU3NIECKUX BEIHUMH.
OueHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHM, MCCICAOBAHUM  3aBUCUMOCTEMN
¢u3nyuecknx BENWYMH, TPOBEPKA NPEITIOKEHHBIX THNOTe3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTtopHbie pabOThI, IPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O6o00uieHne U cucTeMaTh3anusl CoJep KaHus pa3fesoB Kypca «MexaHukay,
«MonexynspHas pu3nka U TEpMOAUHAMHUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CIELUAIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBasA
puznkay», « J€MEHThl ACTPOHOMHUHU U ACTPOPUZHKI».

Ponpr ¢u3ukm © acTpOHOMUHM B IKOHOMHYECKOM, TEXHOJOTHMYECKOH,
COLIMAJILHOM M 3THYECKOH cepax NeaTeaTbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHOW HAYyYHOW KapTUHE MUpa, 3HAUCHUE OIKUCATEIbHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOW W  NPOrHOCTUYECKOM  (YyHKLIUN
(duznueckoit Teopuu, poiib GU3MUECKONW TEOpUU B (POPMUPOBAHUU MPEACTABICHUIMI
0 (Qu3nyecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTHUHBI MUpa B OOIIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIIETCS C YYETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMmH
MaTeMaTUKU, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHAmMUA, C6A3AHHbBIE C UZYYEHUEM MEMO008 HAYYHO20
no3HanuA: SABIICHHWE, HAYYHBIA (PakT, rumoresa, (Quanyeckas BEJIMYMHA, 3aKOH,
TEOpHUs, HaOMIOACHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJCNb, HW3MEPEHHUE,
HOrPELIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE TPUOOPHI, I(poBast 1adopaTopus.

Mamemamuka: peEUICHUWE CHCTEMBl YpPaBHEHHMHU. TpPUTOHOMETPHUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJECTBO. BEKTOpBI M MX MPOEKIMHM Ha OCH KOOPJAMHAT, CJIOKEHUE BEKTOPOB.
[IpousBonHbie anmemeHTapHbIX (QyHKUMA. [Ipu3Hakum MOMOOUS TPEYroJBLHUKOB,
ompeiesIeHHE TUIOMIaAN TUIOCKUX GUTyp U 00BEMA Tell.

Buonozua: >nextpuueckue sBICHHUS B JKUBOM mpupone, KojeOaTenbHbIE
JIBWKEHUS B JKMBOW IPUPOJE, DSKOJOTHYECKHE PHUCKHM NPH IPOU3BOJICTBE
ANIEKTPOAHEPTUH,  AIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKalolled  Cpelsbl,
YJIBTPA3BYKOBasl JUAarHOCTUKA B MEIMIIMHE, ONTUYECKUE SBICHHS B JKMBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNINYECKAsA CTPYKTypa TBEPIABIX
TEeJI, MEXaHU3Mbl O00pa30BaHUS KPUCTAUIMUECKON pEemETKH, CHEeKTpajJbHbIN
aHaJus3.

T'eozpaghus: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX PYZ,
doTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusa:. TPUMEHEHHE IIOCTOSHHBIX MATrHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb S KOOH, reHepaTop NMEPEMEHHOI0 TOKAa, MHAYKLIMOHHAsS IIeyb,
JVMHUN JJEKTponepeaay, 3JIEKTPOABUTATENb, paaap, PaguoONpUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBU-neub, ynbTpa3ByKoBas AMArHOCTHKA B TEXHHKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHUKA, COJIHEYHas Oarapesi, CyTHUKOBbIE
MIPUEMHHKHY, SJIEPHAsI SJHEPTEeTUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUA YyueOHOTro mpeamera «Duznuka
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIINXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIMEN JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIupeHue >XKU3HEHHOTO
ONbITa W OMNbITA JEITEIBHOCTH B MPOLIECCE peaau3alliid OCHOBHBIX HAIPaBICHUMN
BOCIUTATEIbHOU JEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHMSA

e CcPOPMHUPOBAHHOCTh  TPaXJAAHCKOW  MO3UIMM  OOYYAIOIIETroCs  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO 00IECTBa;

e TMPUHITHE TPATUIHMOHHBIX OOIIEYCIOBECUECKUX T'YMAaHUCTHYECKUX U
JEMOKPaTUUECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEpPECAX TPAXKIAAHCKOTO
oOmecTBa, y4yacTBOBAaTb B CaMOYINpaBI€HWH B 00pa3oBaTeIbHOMN
Opra’Hu3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C  COLUAJBHBIMU  HHCTUTyTaMH B
COOTBETCTBHHM C UX QYHKIUIMHU U HA3HAYCHHUEM;

e TOTOBHOCTb K T'YMAHUTAapPHOU U BOJIOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU IPaKIaHCKOH WJICHTUYHOCTH,
NIaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIYECKOTO TTOBEICHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B IESITEIBHOCTH YYEHOTO;

e OCO3HAHME JIMYHOT'O BKJIAJa B TOCTPOCHUE YCTOMUMBOTO OYyILIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHWE K MHPY, BKIKOYAsA ICTETHKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IuYHbIM chepaM mpodecCHOHaTBHON NeITeTbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOW © TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oymymiel mpodeccuu U peain30BbIBATh COOCTBCHHBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO B
007acTH (GU3HKHU Ha TMPOTSKEHUHU BCEH KU3HU.

IKOJIOIrH4€CKOIro BOCIIMTAaHUA

c(OpPMHUPOBAHHOCTH KOJIOTMUECKOU KYJIBTYpPbl, OCO3HAHUE TTI00ATLHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUU B OKPYKAIOWIEH Cpelie Ha
OCHOBE 3HAHMS LEJEe YCTOMUMBOTIO pa3BUTHS YE€JIIOBEUYECTBRA;
paclIMpeHue OMbITa JESITEILHOCTH YKOJOTHYECKON HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 1O (PU3HUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOUW JESITEIbHOCTH, FOTOBHOCTh B MPOLIECCE
u3yudeHus (U3UKU OCYIIECTBIATh MPOCKTHYID M HUCCIEI0BATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1ecTBUSA:

CaMOCTOSITETFHO  (DOPMYJIMPOBaTh W aKTyallU3UpPOBATh  MPOOIIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh eI JIeATEITHHOCTH, 3aaBaTh MMapaMeTpbl U KPUTCPUU UX
JOCTHXKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS
MaTePHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHWBATh COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIICHUBATh PUCKHU TIOCIICICTBUN JESTEIHHOCTH;
KOOPJIMHUPOBATh U BBIMOJHATH pPabOTy B YCJIOBHUSX PpeaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbie HceiaeaoBaTeJIbCKIue HeﬁCTBHH .

BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEHN, KIIFOUEBBIMU MOHATUSIMH M METOJIAMU
bu3nYecKol HayKH;



BJaJ€Th  HAaBbIKAMM  Y4eOHO-UCCIIEIOBAaTEIbCKOM M MPOEKTHOMU
NEATeNIbHOCTH B 00JIaCTH (PU3UKU, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB pelleHus 3aaad (HU3UYECKOro
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJOB MTO3HAHMS;

BJIaJ€Th BHUJAAMH JI€ATEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaIuy, IPEeoOPa30BaHUIO U TPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX
CUTYyallUsIX, B TOM YHCJI€ MPU CO3/IaHUU YYEOHBIX NMPOEKTOB B OOJACTH
buzuky;

BBISIBJIATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M U aAKTYyaJW3UPOBATh 3ajauy,
BBIJIBUTATh THUNOTE3y €€ pelIeHUs, HaxoIUTh AapryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pEUICHUS 3aJladyd pPe3yJIbTaThl,
KPUTHUYECKHU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
NEATEeIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUHU (DU3UKHU;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMUS 1O (U3MKE B TMPAKTUYECKYI0 00JacCTh
KU3ZHEEATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTe;
BBIIBUTATh HOBBIE UJIEU, TIPEJIaraTh OPUTMHAIBLHBIEC MTOAXOAbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIQ/IETh HABBIKAMU TOJY4YEHHUS HHPOpMAIMK (PU3MUYECKOTO COJEpPKAHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIATH ITOUCK,
aHaNIM3, CUCTEMATHU3AIMI0 W HHTEPHpeTaluio HHPOPMAIMHA Pa3IUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH MH(OpMAITNH;

UCIIONIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJOTMM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKA O€30MMaCHOCTH, TUTHEHBI, PECypCcOCOEPEKEHHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(GOPMAIIMOHHON 0€30TIaCHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COJCPKaHMUS B Pa3lIWYHBIX (hopmaTtax ¢
ya€TOM Ha3zHadeHUsT WHPOpMAMK W IIEJCBOM ayAUTOPHH, BBHIOUpAs
ONTUMAIbHYIO0 (POPMY MPEACTABICHUS U BU3yAIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂi



OCYLIECTBJISITh OOIIEHHME Ha ypokax (U3MKKU U BO BHE-YPOUHOU
NEATEIIbHOCTH,

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CHUTyalMd M CMSTr4ath
KOH(JIUKTBIL;

Pa3BEPHYTO U JOTMYHO M3JIAraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTb U  MCIIOJIb30BaThb  IPEUMYLIECTBA  KOMaHJIHOU u
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEMN KAXKJA0I'0 YIEHA KOJUIEKTUBA,

IIPUHUMATh 1€ COBMECTHOM JCATEIIbBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ JOCTMIKEHUIO: COCTaBJIATH IUIAH
NEUCTBUH, paclpeensiTh POJu ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNbTaThl COBMECTHOM paboOTHhI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA U KaXIOI'O0 YYaCTHHKAa KOMAHIbI B
oO1uit pe3yapTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IMPOEKTHI, OLEHMBATh HAEU C IO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEICHHUE B DPA3IUYHBIX
CUTyallUsiX, MpOSIBIATH  TBOPYECTBO U BOOOpa)xKeHHE, OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YYeOHbIE JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh IO3HABATEIBHYIO JI€SITEIBHOCTh B
obrmacty (U3MKA W AaCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh H
dbopMyITUpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YUYETOM HMEIOIIHXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaI[UsIM;

pacmiMpATh  paMKd  y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PELICHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIMU B O0OJIACTH
(GU3UKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpO.Hb, 3MOHI/IOHa.]1])HbII7[ HHTCJIJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B 1€ TEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHU;

UCIIOJIB30BaTh NPUEMBI pedIIEKCUU Il OLEHKW CHUTYallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHMBATh PUCKM U CBOCBPEMEHHO IPUHUMATH PELICHUS IO UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBhl JPYTHX MPH aHaInu3€ pPe3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTBhl JPYIHX MpPU aHaInU3€ PeE3YyJbTaTOB
JIEATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKHU.

B mponecce AOCTUIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBI II0

dusnke s ypOBHS CpeAHEro oOmiero oopa3oBaHusl y 00ydaronIuxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOJIaratoIuii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIOUIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HANpPABIEHUS PA3BUTHA COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ceOe€;

CaMOpETyJTUPOBAaHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CIIOCOOHOCTh aManTHUPOBATHCS K
AMOIIMOHATLHBIM W3MEHEHUSIM U TPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHNE K JOCTHXKEHUIO 1ETU
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOS U3
CBOUX BO3MO>XXHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TIOHMMATh AMOI[MOHAIBHOE
COCTOSIHUE JpPYTHX, YYHUTHIBATH €ro TMpPU OCYIIECCTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIOCOOHOCTH  BBICTPAMBATh
OTHONIICHHUS C JPYTUMHU JFOJIBMH, 3a00THUTBCS, TPOSBISATH WHTEPEC U
pasperiaTb KOH(QIHKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbie pe3yiabTaThl HA YIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

MOHUMATh POJb  (PU3UKU B  OKOHOMHUYECKOW, TEXHOJOTHUUYECKOM,
AKOJIOTHYECKOM, COLMANbHOW MW 3TUYECKOH cdepax AesTeNbHOCTU
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOI Hay4HOW KapTHHE MHUpA,
3HAUEHUE OINUCATENbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU H
NPOTHOCTUYECKOW  (YHKIUH  (PU3MYECKOH TEOpUM —  MEXaHUKH,
MOJICKYJISIDHOM (PU3BMKUA U TEPMOJUWHAMHUKU, POJIb (PU3HUECKON TEOPHUH B
dbopMupoBaHUU MPECTABICHUN O (PU3NUECKON KapTUHE MUPA;

pa3niuyath YCJIOBUS TMPUMEHUMOCTH Mojelie (GU3MYECKUX Tel U
MPOIIECCOB (SIBJIGHWI): WHEpIMalibHAsl CcUCTeMa OTcuéra, aOCOJIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBH)XEHHUE,
CcBOOO/NHOE majgeHue, abcomTHO yrhpyras aedopmaius, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJKHOBEHUS, MOJICIIN Ta3a, JKUJIKOCTH
U TBEPJOTO (KPUCTAIUIMYECKOTO) TeJa, UACAIbHBIA Ta3, TOYCUHBIM 3apsl,
OJTHOPOJIHOE 3JIEKTPUUYECKOE TI0JIE;

paznmuuath yCJOBHS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DU3NUESCKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HUCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXaHUYECKUE TMPOIECChl M SIBICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABUKEHHS, (OpPMYJbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TIpeoOpasoBanus [anumes Uisi CKOPOCTH M TEPEeMEIICHUs,
3akoHbl HpIOTOHA, TMNpPUHLMO OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBl COXPAHEHHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPTUHU, CBSI3b PabOTHl CHJIBI C W3MEHEHHUEM MEXaHWYECKON HSHEPTHH,
yCIOBHSl paBHOBECHUs TBEPAOro Tejia), IpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4ECKOe BBIDA)KCHUE  3aKOHOB, YKa3bIBaTh YCIOBUSA
NIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: TTpeoOpa3zoBanuii ["anumnes, BToporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAHEHUsS HMITYJbCA U
MEXaHMYECKOW IHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHAM3UPOBATH M OOBSICHATH TEIIOBBIC MPOLIECCHI U SBJICHUS, UCIIONB3YS
ocHoBHbIe mojoxeHUs: MKT u 3akoHbl MoJeKyJApHOH (GU3UKH U
TEPMOJAVMHAMUKHN (CBSI3b JAaBJCHUS UJCAIBHOIO Ta3za CO CpelHel
KMHETUYECKOM DSHEPrued TEIUIOBOIO JBHKEHHS W KOHUEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEAHEW KUHETHYECKOU
SHEPryeu TEMIOBOIO JBMKECHUS €r0 YaCTHI, CBSI3b JABJICHHS WCAIBHOTO
raza C KOHIEHTpaluMer MOJIEKYJ M €ro TEeMIIepaTypoil, YpaBHECHHUE
MenpaeneeBa—Kitaneiipona, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHHMs PHEPTHM B TEIUIOBBIX MPOIECCax), MPU ITOM HCIOIL30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knaneiipona;

aHAJTU3UPOBATh U OOBACHATH DJIEKTPUUYECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI AJICKTPOJUHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJISl, MPUHLMI CYNEPIO3ULIUN DIEKTPUUECKUX
MOJIEH, MPU 3TOM YKasblBasg yCJIOBUA NPUMEHUMOCTH 3akoHa KyroHa, a
TaKX€ MPAKTUYECKHM BaXKHbIE COOTHOILICHMS: 3aKOHbI OMa ajisi ydacTka
ey U JUI1 3aMKHYTOM JJIEKTpUYeCKOW nenu, 3akoH Jxoyns—Jlenna,
npaswia Kupxroda, 3akonst apajes A 2IEKTPOIn3a);

OMUCHIBaTh (PU3NUECKUE TPOIECCHl U SIBJICHUS, HWCIOJIb3YysS BEIUYUHBI:
NEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTCHUUAJIbHAS DJHEPrusi, KUHETUYECKas
DHEPrusi, MEXaHW4yeckKasi dHEprus, padoTa CUJIbI, IIEHTPOCTPEMHUTEIHHOEC
YCKOPEHHME, CHJIa TSXKECTH, CWiia YIOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrusl B3aUMOJIEHUCTBHUS Tela ¢ 3emii€éil BOIM3M €€ TOBEPXHOCTH,
HEprus ynpyroil gedopmManuu TOPYKUHBI, KOJWYECTBO TEIUIOTHI,
abcomioTHasl TeMIiepaTypa Teia, padoTa B TEpPMOJWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOIO Tasza, paboTa HIEaNbHOTO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TemioBoro
IBUTATENIS; DJIEKTPUUECKOE MOJIE, HANPSHKEHHOCTh AJEKTPUUECKOro OIS,
HAIpPSOKEHHOCTh MOJIA TOYEYHOTO 3apsifa WU 3apsDKEHHOTO Iapa B
BaKyyM€ U B JUAJNIEKTPUKE, NOTEHIMAN 3JIEKTPOCTATHUYECKOTO OIS,
pa3HOCTh  NOTEHUMANIOB, J3JEKTPOABIKYIIas CWiIa, CUila  TOKa,
HaIpSKEHWE, MOIIHOCTh TOKa, OJJEKTpUuYecKas EMKOCTh ILJIOCKOrO
KOHJIEHCATOpa, CONPOTUBIECHHUE YyYacTKa LENH C TOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIrHUs JIEKTPUUYECKOTO TOJIS
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTH  TPOTEKaHWs  (U3HMYECKUX  SBICHUIL:
MEXaHMYECKOE JBUIKCHUE, TEIUIOBOE JBH)KEHHE YaCcTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHXKeHUEe, NU(dy3Hs, HCIIapeHHE,
KUIIEHHE U KOHJICHCAllUsl, IJIABJICHUE U KPUCTAJUIM3alysl, HAPABIEHHOCTh
TEIUIONEPEIaut, 3JICKTPU3ALHUS TEJl, SKBUNOTEHIHAIBHOCTDh MOBEPXHOCTHU
3apsKEHHOT O ITPOBOJIHHKA;

IPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMYUHBI OT
OpYyrol €  HWCHOJIb30BAaHWEM  NPSAMBIX  W3MEPEHUH, TMPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pE3yJbTaThl MOTYYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIUYMH B BUAE TrpaUKOB C y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOJIBI IO pe3ybTaTaM
WCCJICIOBAHNUS,

MPOBOJUThL KOCBCHHBIC W3MEpPEHUS (PU3UUECKUX BEIWYUH, TPU ITOM
BBIOMpATh ONTHMAIBHBIA METOJ] M3MEPEHHS, OIECHWBATh a0CONIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPCHUH;
IIPOBOJUTE OTIBITHI TIO MPOBEPKE MPEIONKEHHON TUITOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAITM3UPOBATh
MIOJIYYCHHBIE PE3YJIbTaThl W JENaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUTIOTE3HI;

coOroIaTh MpaBuiIa 6€30MacHOTO TPyAa MPH MPOBEACHUHN HCCIICOBAHMIMA
B paMKax y4eOHOro OKCIIEpUMEHTa, TPaKTUKymMa U  y4eOHO-
UCCIICIOBATEILCKOH W TPOCKTHOW JIESATCIIBHOCTH C HCIOJIb30BAaHUEM
MU3MEPHUTEIBHBIX YCTPOUCTB U TAO0OPATOPHOTO 000PYI0OBAHUS;

pemiarh pacy€THBIC 3aJa4yd C SBHO 3a/JIJaHHOW W HESIBHO 3aJaHHOU
(du3HUecKol MOJIeTbI0: HAa OCHOBAaHWM aHaIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOpD (U3MYECKOW MOJCNIM, OTBEYAIOIICH TpeOOBaHUSAM  3a/aud,
NPUMEHATh  (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJIAThI
(GU3HYECKHX TEOPUH TIPH HCIIOJIB30BAHUM MAaTEMaTHYCCKUX METOJ0B
pelleHus 3a/1a4, TPOBOIUTH PACUEThI HA OCHOBAHUH UMEIOINXCS TAHHBIX,
aHAIIM3UPOBATh PE3YIbTaTHl M KOPPEKTUPOBATH METOMABI PEIICHUS C
y4ETOM TMOJTYYEHHBIX PE3yIbTaTOB;

pemath KadeCTBEHHBIC 3aJadd, TPeOyIolue NpPUMEHEHHUS 3HAHWN Wu3
pa3HBIX pa3eiioB Kypca PU3UKH, a TAKXKE MHTETPAIlUN 3HAHUHA U3 IPYTUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY PACCYKICHHIA C OTIOPOM HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBJICHNUS,

UCTIOJIh30BaTh TEOPETUUYCCKUE 3HAHHUS M OOBSICHCHHS OCHOBHBIX
IPUHIIAIIOB pabOThl H3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJIUTH TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO
MUpPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAM3UPOBATHh U OIEHUBATH MOCIEACTBHUS OBITOBOW M MPOU3BOJICTBEHHOM
JESTETHPHOCTH YEJIOBEKa, CBA3AHHOW C (U3MUECKHMH TIPOIECCaMH, C
MO3UIUH PKOJOTHIECKON 0€30MaCHOCTH, MPECTABICHHUHN O palliOHATHBHOM
IPUPOJIOIIOIH30BAHNH, & TAKKE PA3YMHOM HCIIOIB30BAHUH JTOCTHKCHHUI
HAyKd W TEXHOJOTUU JUIsl MaTbHEUIIEro pPa3BUTHS YEIOBEYCCKOTO
o01IecTBa;



MPUMEHSATh pa3indHble CrocoObl paboThl ¢ MHpOpMaLKE (PU3HUECKOTO
ColepKaHUsI C MCIHOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJOTUH, MPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE WMH(OPMAIIMOHHBIE
TEXHOJOTUU JUISl TOUCKA, MepepabOTKU U TNPEIbSABICHUS Yy4eOHOU H
HAYYHO-TIONYJISIPHOM MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINU
uH(pOpMAILK, TOJYYEHHOW W3 pa3Iu4YHbIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJIydyaeMyl0  HMH(QOpMalMi0 W  OLEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UH(pOpMaIuy;

POSIBIIATH OpraHu3allOHHbIE u NO03HABATEIbHBIC yMEHUs
CaMOCTOATENILHOTO  MPUOOpETEeHUsT HOBBIX 3HAHMM B mpoliecce
BBIMIOJTHEHUS POCKTHBIX U y4eOHO-HCCIIE0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYIIbI, PAIIMOHATBHO PACIIPEACNIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYallMsAX, aJ€KBATHO OILEHMBATH BKJIAJ Ka)XJOr0 W3
YYaCTHUKOB I'PYIIIHI B PELIEHUE pacCMaTpUBaeMoil MPoOIeMBl;

NPOSBIATh MOTHBALIMIO K Oyaymieil mpopeccuoHalbHON AESTEIBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUUYECKOTO TPODUIISL.

K xonmy oOyuenust B 11 knacce mpenMerHbie pe3ynbTaThl Ha yriayOJI&HHOM
YPOBHE JIOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

NOHUMATh pOJb (U3UKA B DKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJILHOM M 3TUYECKON cdepax AESTEIHHOCTH YEJIOBEKA, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4YHOM KapTHHE MHUpPa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JIEATEIBHOCTH YEJIOBEKAa W JAJbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUHU, 3HAUCHHE OIUCATEIBHOM, CUCTEMATU3UPYIOIIECH,
OOBSICHUTEILHON W TMPOTHOCTHYECKON (DYHKIMNA (PU3MYECKOW TEOpUU —
ANEKTPOJANHAMUKY, CHEHHAIbHON TEOPUH OTHOCHTEIIBHOCTH, KBAaHTOBOM
¢usuku, pons usmvyeckoil Teopur B (HOPMUPOBAHUH TPEICTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (QU3UUECKON KapTHUHBI MHUpaA B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUI O PUPOJE;
paznuYaTh YCJIOBHS TPUMEHHUMOCTA MOJENe (QU3NYeCKuX Tel U
IPOLIECCOB  (ABJIEHUM): OJIHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOAHUs, MAaTEMAaTHICCKUN MasSTHUK,
UJeadbHbI MPYXUHHBI MasTHUK, TAPMOHHMYECKUE BOJIHBI, HJI€AJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIWH3a, MOJIETICH aTOMa, aTOMHOTO s/ipa 1
KBAaHTOBOM MOJICJIM CBETA;

paznuyath yCJIOBHUS (TpaHUIIbl, OOJACTH) NPUMEHUMOCTH (DUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTtep (yHIAMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCIOJIb30BaHUS YACTHBIX 3aKOHOB;



aQHAJM3UPOBATH U OOBSICHATH JICKTPOMArHUTHBIE MPOLECCHl U SBICHUSA,
WCIIONb3ysd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI AJICKTPOJAUHAMUKU U
CIICUUAJILHOW ~ TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsiaa, cwia Awmmepa, cuia JlopeHuma, 3akoH
AJEKTPOMArHUTHOW  WHAYKOWW, TnpaBuino  Jlenuma, cBsazp  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUUECKOM I1IeMH CO CKOPOCTHIO
U3MEHEHUS  CUJIbl  TOKa,  TOCTYyJaThl  CHEIUAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHA);

aQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCTIOJIB3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHUE  OWHINTEHHA s
dororddexra, mnepBbIi U BTOpoOH mocTynaTel bopa,  npuHIMD
COOTHOILIEHUS HeorpeaenéHHocTed ['eli3enOepra, 3aKOHBI COXPAHEHUS
3apsiZIOBOTO U MAcCOBOT'O YMCENl M DHEPTUU B SIJAECPHBIX PEAKIUSAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

OTMHUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, HUCIONB3Ys BEJIIMYUHBI:
HAIPSHKEHHOCTD JIEKTPUUECKOTO TOJIS, TOTEHIIUA 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTb TOTEHIIUAJIOB, DJICKTPOJABWKYINAS CHUJIA, HWHIYKIUS
MarHuTHOTO TIOJIsl, MAarHUTHBIM TOTOK, cuja Amriepa, MHAYKTUBHOCTb,
ANEKTPOABMKYINAS CHUJIAa CAMOMHAYKIIMHM, SHEPTUs MArHUTHOTO TOJs
NPOBOAHUKA C TOKOM, PENSTUBUCTCKUN HWMITYJIbC, TIOJHAs JHEPrus,
SHEPrus TOKOS CBOOOJHOW YACTUIIBI, SHEPIHss U UMIYIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsjl S/ipa, DHEPTHs CBS3H sIpa;

OOBSICHATH  OCOOCHHOCTH  TPOTEKaHHWS  (U3UYCCKUX  SBJICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHYKIINS, PE30HAHC, UHTEPhEPEHITUS
BOJIH, JAudpakuusa, JTUCHEpPCHs, TOJHOE BHYTPEHHEE OTpaXKCHUE,
dotoanekTpuueckuii dpdexr (botodrddexr), ampda- u Oerta-pacmaabl
anep, raMMa-u3lydeHue sjuep, (U3HUecKHe MPUHIUIBI CIIEKTPATIbHOTO
aHanu3a 1 paboThI J1a3epa;

ONpENENATh HAMpaBICHUE HHAYKIMA MArHUTHOTO TIOJISI MPOBOAHHUKA C
TOKOM, cHJIbl AMriiepa u cuiibl JlopeHna;

CTpOUTH U300pakeHHe, CO3aBAEMOE TIIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
U PacCUYUTHIBATh €0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHUE MOHATHUS, TEOPUU H
3aKOHBI I aHajau3a W OOBACHEHHS  (PUBMYECKHX  IPOIIECCOB,
OPOUCXOASAIIMX B 3BE3/1aX, B 3BE3JHBIX CUCTEMAX, B MEXKraJaKTHYECKOU
cpene; ABMKSHHSI HEOSCHBIX T, DBOJIFOIINM 3BE3] U BeeneHHoi;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHUH C
WCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYHUPOBATH
YCTAaHOBKY, (PMKCUPOBATh PE3YyJbTAThl MOJIYUYEHHOW 3aBUCUMOCTHU



¢u3nyeckux BEIMYMH B BHAE TIpadUKOB C YYETOM aOCOIIOTHBIX
MOTPEITHOCTe  M3MEPEeHHU, JeJaThb  BBIBOJABI 1O  pe3yabTaTam
WCCIICTOBAHMS;

MPOBOJUTH KOCBEHHBIE HM3MEpEHUs (PH3UYECKUX BEIMYMH, TPU OSTOM
BBIOMPATh ONTUMATBHBIA METOJA W3MEpPEHUs, OICHUBATh aOCONIOTHBIE U
OTHOCHTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHIA;
MPOBOJIUTH OTBITHI IO MPOBEPKE MPEITONKEHHON THIIOTE3bI: TNIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh
NOJyYeHHBIE PE3yabTaThl W JENaTh BBIBOJ O CTATyCE MPETIOKEHHOM
THITOTE3BI;

OTHCHIBATh METO/IbI MMOJIYYCHUS HAYYHBIX aCTPOHOMUYECKIX 3HAHUH;
coOroIaTh MpaBuiIa 6€30MacHOTO TPyAa MPH MPOBEACHUN HCCIICOBAHMIMA
B pamMKax yd4eOHOro OKCINEpPHMEHTa, TMpakTUKymMma W  y4eOHO-
MCCIICJIOBATEIbCKOM M TPOSKTHON JEATETbHOCTH C HCIIOIh30BAHHEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BAHNUS;

pemars pacy€THbIE 3aJadydl C SBHO 3aJlaHHOW W HESBHO 3aJaHHOUN
¢u3ndyeckold MOJAENBI0: Ha OCHOBAaHWU aHajW3a YCJIOBHS BBIOMPATH
¢usndyecKkue MOMAENH, OTBEYAIOINIWE TPEOOBAHMAM 3aJadyd, MPUMEHATH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH MU MOCTYJaThl (PU3UUYECKUX TEOpUi
OpY  HCIOJB30BAHMM MaTeMAaTUYECKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAaHMM MMEIOIMXCS JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM MOTYYEHHBIX
pe3yJbTaTOB;

pelaTte KayeCTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HaHUN u3
pa3HBIX pa3/esioB Kypca (PU3UKHU, a TAKXKE WHTETpallii 3HaHUN U3 JIPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTpaMBaTh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpPOl Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHE SIBICHMUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUS M OOBSICHEHHS OCHOBHBIX
HNPUHIUIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMUTH TPUMEPHI BKIaJa POCCHUMCKUX U 3apyOexHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAayKH, B OOBSACHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKH U TEXHOJOTHIA;

aHaAJIM3UPOBATh M OLICHUBAThH MOCIEICTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESITEeIPHOCTH 4YeNIOBeKa, CBA3aHHOM ¢ (PU3MYECKHMMM IPOLIECCaMU, C
MO3UIINH 9KOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUI O pallOHATFHOM
MPUPOJIOTIONB30BAHIH, a TaKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKCHHUN



HAYKA W TEXHOJOTMW JJI JAJbHEUILIEr0 Pa3BUTHUS YEJIOBEYECKOrO
o011ecTBa;

MPUMEHSATh pa3inyHble CrocoObl paboThl ¢ MHGpOpMaIMEe (PU3NUIECKOro
COJICp’)KaHMsI C HUCIOJb30BAHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUH, TP ITOM HCIOJIB30BaTh COBPEMEHHBbIE WH(OpPMaIMOHHBIC
TEXHOJIOTUU JJIsI TOUCKA, TepepabOTKu W TPEAbSIBICHUS Y4YeOHOU U
HAYyYHO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUN
uHopMaluK, TOJYYCHHOM U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJTU3UPOBAaTh  MOJy4aeMyl  WH(OpMaIMio W OIEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA UH(OpMaInH;

IPOSIBIISTH OpraHu3allMOHHbIE " IMO3HaBaTEIbLHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETeHHs HOBBIX 3HAHUKW B MpoIecce
BBITIOJIHCHUS POEKTHBIX U yUeOHO-UCCIIeIOBATEIbCKUX padoT;

paboTaTh B TPYIIIEC C HCIOJHEHHEM pPa3JIMYHBIX COLUAJIBHBIX PpOJICH,
IJIAHUPOBATH PAOOTY TPYIIIHI, PAIMOHAIBHO PACTIPEACIATh ICSITEIHHOCTh
B HECTAHJAPTHBIX CUTYyallUsSX, aJICKBAaTHO OICHMBATh BKJAJ KaXJOTO W3
YYaCTHUKOB I'PYMIIBI B PEIICHUE paccMaTpUBaeMoOi MPoOIeMBbl;

MPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodecCHOHAIBHOU IeATeIbHOCTH T10
CIIEUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOQuIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoiabubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pasznea 1. HAYYHBIV METO/ ITO3HAHUWS ITPAPOIBI
11 Hayunslii MeTO MO3HAHUSA TPUPO B 6
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematunka 10 1 https://resh.edu.ru/subject/28/10/
2.2 JlnHamuka 10 https://resh.edu.ru/subject/28/10/
2.3 Craruka TBEpAOTO TEa 5 https://resh.edu.ru/subject/28/10/
2.4 3aKOHBI COXpPAHEHUS B MEXaHUKE 10 https://resh.edu.ru/subject/28/10/
Hroro o pazueny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJISIPHOKUHETUYECKO M

3.1 15 1 https://resh.edu.ru/subject/28/10/
TEOPHH
3.2 Tepmoauaamuka. TennoBbie MalTuHBI 20 1 https://resh.edu.ru/subject/28/10/
33 ArperaTHble cocTOsIHUS BemecTBa. Da30Bbie 14 1 htts://resh.edu.ru/subject/28/10/
epexo bl
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMMUKA
4.1 DIEeKTpUYECKOE T0JIe 24 https://resh.edu.ru/subject/28/10/
4.2 [TocTosIHHBIN 2IEKTPUUECKUIN TOK 24 1 https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

4.3 Toxu B pa3nuuHbIX cpenax 6 https://resh.edu.ru/subject/28/10/
Uroro no pazueny 54
Paznen 5. ®U3NUYECKHAN MPAKTUKYM
5.1 Du3nyecKuil NpakTUKyM 16 16
Uroro mo paznmeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME



https://resh.edu.ru/subject/28/10/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoauuecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoTsbI padoThI
Paznen 1. 9JIEKTPOAUHAMMUKA
11 MaruauTHO€ mnoJie 14 https://resh.edu.ru/subject/28/11/
1.2 DneKTpOMarHuTHasE MHIYKIIHS 13 1 https://resh.edu.ru/subject/28/11/
Hroro mo pazmeny 27
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexanudeckue KojaeOanms 10 https://resh.edu.ru/subject/28/11/
2.2 DNeKTpPOMarHuTHBIE KOJIeOaHuUs 15 https://resh.edu.ru/subject/28/11/
2.3 MeXaHHHeCKHE 1 OICKTPOMATHHTHEIE 10 1 https://resh.edu.ru/subject/28/11/
BOJIHBI
2.4 Ontuka 25 1 https://resh.edu.ru/subject/28/11/
Hroro o pazueny 60
Paznen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 OcuHosbel CTO 5 1 https://resh.edu.ru/subject/28/11/
Utoro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Ayalln3m 15 https://resh.edu.ru/subject/28/11/
4.2 ®duznka aToma 5 https://resh.edu.ru/subject/28/11/
4.3 Pu3nia ATOMHOTO sjpa u 5 https://resh.edu.ru/subject/28/11/

QJICMCHTAPHBIX YaCTUIL]



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

Uroro mo pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNEeMEHTBI aCTPOHOMHUU U acTPODU3UKH 12 https://resh.edu.ru/subject/28/11/

Uroro no pazneny 12

Paznen 6. PU3UUYECKAN MPAKTUKYM

6.1 duznyecKuil MpakTUKyM 16 16

Uroro mo paznmeny 16

Paznen 7. OBOBLIAIOIEE IOBTOPEHHUE

Cucremaru3zanus u 00001IeHNE

MPEIMETHOTO COJICPYKAHUS M OTBITA
7.1 NS TETHLHOCTH, MPUOOPETEHHOTO TPH 15
n3ydeHuu kypca ¢usuku 10 — 11

KJIacCOB
Hroro mo pazueny 15
PesepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170 4 16



https://resh.edu.ru/subject/28/11/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne ungposbie
w/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue 06paIoBaTEIbHbIE
padoThI padoThI pecypest
1 ®dusnka — pyHaamMeHTanbHas HayKa O MPUPOJIe 1
2 Hayunb1ii MeTO1 MO3HAHUS U METObI HCCIIEIOBAHUS 1
(bUBUYECKUX SIBJICHUHN
3 DKCIIEpUMEHT U TEOpUs B MpoIiecce MO3HAHUS IPUPOIbI. 1
Habntonenue u skciepuMeHT B GU3MKe
4 Crioco6b1 n3MepeHust PU3NIECKUX BETUINH 1
5 AOCOTFOTHASI ¥ OTHOCUTEIbHAS TIOTPEITHOCTH U3MEPEHUI 1
(bMBUYECKUX BEITMYUH
MogenupoBanue B puszuke. Ponab u Mecto pusuku B
6 (hopMUPOBaHUHU COBPEMEHHOW HAyYHON KapTHUHBI MHPA, B 1
MPAKTUYECKOUN AEATEIbHOCTH JIIOACH
Mexanunyeckoe apuxenue. Cucrema oTcyera.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHUs. [Ipsimas u 1
oOpaTHasi 3a/1a41 MEXaHUKHU
Pannyc-Bektop MaTepuanbHON TOUKH, €r0 MPOEKIMH HA
8 ocu koopauHart. Tpaekropus. [lepememienne. CKOpocCTb. 1
WX npoekiuu Ha ocu KOOpAUHAT
9 PaBHOMepHOE npsimonuHeliHOe BrkeHue. [ papuueckoe 1
ONMCaHUE PABHOMEPHOT'O MPSMOJIMHENHOTO IBU>KEHHS
10 CnosxeHune nepeMeIieHnid U CKopocTel. Pemienne 3anau
11 HepaBHoMepHOE nBm>xeHne. MrHOBEHHAas! CKOPOCTb.




Ycekopenue. [IpsaMonHeiHOE ABUKEHHUE C IOCTOSIHHBIM
YCKOpEHUEM

I'padmyeckoe onucanue MPSMOJIUHEHHOTO JBUKCHUS C

12 MOCTOSTHHBIM YCKOPEHUEM
CBoOotHOE TIazicHHe. Y CKOpEHUE CBOOOHOTO TIa/ICHUS.

13 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BpEMEHU U UX rpapuKu

14 JIBuKeHue Tena, OpoIIeHHOTO MO YIIIOM K TOPU30HTY
KpuBonuHueiiHoe nBuxeHue. /[BrHkeHnE 1Mo OKPYKHOCTH.

15 VYrioBas u MHEHasA ckopocTh. [leprona u yacrora.
LleHTpoCTpeMHUTENBHOE U TIOJTHOE YCKOPEHUE

16 KonTponsnas padora no reme "Kunematnka"
[TepBriif 3akoH HetoTOHA. THEpIManbHbIE CHUCTEMBI

17 otcuéra. [IpuHIun oTHOCHTEILHOCTH [ amies.
HeunepuuansHble cUCTEMBI OTCUETA

18 Cuna. PaBHozelcTBytomas cuia. Bropoii 3akon HeroToHa.
Macca

19 B3aumopericteue Ten. Tperunit 3akoH HeroToHa

20 [Mpunnun cynepno3unuu cui. Pemenue 3anau Ha
pUMeHeHHe 3aKoHOB HploToHa

21 3aKOH BCEMUPHOT'O TATOTEHHsI. DKBUBAJIEHTHOCTD
IPaBUTALIMOHHON M HHEPTHON MacChl

22 Cuna TSKeCTH U yCKOpEHUE CBOOOIHOTO MaIeHUS
JIBukeHre HeOECHBIX TeN U UX UCKYCCTBEHHBIX

23 cnyTHUKOB. [lepBas kocMHuueckasi CKOPOCTh. 3aKOHBI
Kemnnepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec Tena

25 Cuna tpenus. [Ipupoaa u Buapl cuil TpeHus. J[BrkeHue B




JKUJKOCTHU U Ia3e C y4ETOM CUIIbI COIIPOTUBIICHUS CPEBI

26 Hasnenue. I'mapocraruueckoe nasienne. Cuna Apxumena

27 AbcomotHo TBepaoe teno. [loctynarensHoe u
BpalaTeNbHOE ABIKEHHE TBEPIOTO Tea

28 MoMEHT cuiibl OTHOCUTENBHO OCH BpallieHus. [lnedo cuibl
Crnoxenne cul, MPHJIOKEHHBIX K TBepAOMYy Temy. LleHTp

29 TSDKECTH Teja. Y CJIOBHS PAaBHOBECHSI TBEPOTO Tela. Bus
paBHOBECHS

30 Pemenue 3amau

31 KonTponsnas pabora no teme "Iunamuka. Cratuka
TBEpAOro Tena"
Hmnynbe MaTepraabHOU TOUYKH, CHCTEMBI MaTepHATHHBIX

32 To4eK. L{eHTp Macc cucTemMbl MaTepuaIbHBIX TOYEK.
Teopema o0 1BU)KEHUU LIEHTpa Macc

33 Nmnynbc cuiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH
COXpaHEHHUs UMIyJbca. PeakTHBHOE BUKEHHE

34 MomMmeHT uMItylibca MaTepuaibHOi Touku. [IpencraBienue
0 COXpaHEHHH MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX

35 Pemtenue 3amau
PaGora cuibl Ha MaoOM U HA KOHEYHOM IEepPEeMEILIEHUH.

36 I'paduaeckoe npencraBiaeHue pabOThl CHIbl. MOIIHOCTH
CHJIBI

37 Kunernueckas sneprus. Teopema 00 U3MEHEHUH
KMHETUYECKOU SHEPTruu MaTepUabHON TOUKU

38 [ToTeHIManbHBIE U HETIOTEHIIUAIBHBIE CHUJIBI.
[TorenumaneHas sHeprus. Bropast kocMuueckasi CKOpoCTb

39 Tpetbst KocMudeckasi ckopocTb. CBsi3b pabOThI

HEIMOTEHIIUAIbHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOM




OHCPTIUU CUCTEMBI TCII. 3akoH COXpaHCHUA MEXaHHUYECKOM

SHEPrUun

40 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS. Y paBHEHUE 1
bepuymnnu st uaeanbHON KUAKOCTH

41 KonTtponpsHast pabota o Teme "3aKOHbI COXpaHEHHS B 1
MexaHuke"

42 Pa3BuTue npencrasiaeHuit o npupose TermnoTel. OCHOBHbBIE 1
nonoxxenust MKT. luddysus. bpoyHoBckoe nBuxeHue

43 Crtpoenue ra3000pa3HbIX, KUIKAX U TBEPIBIX TEII. 1
XapakTep ABUKEHUS U B3aUMOJICUCTBUS YaCTHI] BEIIECTBA

44 Macca u pazmepsl MoJiekyn (atomoB). KommaecTBo 1
BeniectBa. [locrostnHas ABoraapo

45 Temnepatypa. TertoBoe paBHoBecue. [lkana [{enscus 1

46 Pemtenue 3amau 1

47 Wneanpuslii ra3. 'a3oBble 3aKOHEI 1

48 VYpasuenue MenneneeBa-Knaneiipona. Pemmenne 3amaq 1

49 AOcouroTHas Temrieparypa. 3akoH JlanpToHa 1

50 N3omnpornieccsl B uaeabHOM raze ¢ HOCTOSITHHBIM 1
KOJIMYECTBOM BEIlIECTBA

51 I'padmyeckoe mpencraBieHne U30MPOIIECCOB: U30TEPMa, 1
n30xopa, u3obapa

52 Ocnosnoe ypaBHenue MKT

53 Pemenue 3amau
CBs13b a0COMIOTHOM TeMIiepaTypbl TEPMOAMHAMUYECKOM

54 CHUCTEMBI CO CPEIHEN KMHETHYECKON YHEpruen 1
MOCTYMATEIbHOTO TEIJIOBOTO JIBMKEHHS €€ YaCTHUIL

55 O6o06menue u cucreMaTu3aius 3Hanui mo Teme "OCHOBBI 1




MKT"

56 KonTtponsHas padora o reme "OcHoBel MKT"
TepmoanHamuueckasi cucTeMa. 3aJJaHie BHELIHUX YCIOBUI

57 it TJI cucreMbl. BHeIHUE M BHYTPEHHUE NTapaMETPBI.
[TapameTpsl T/l cuctembl Kak CpeIHUE 3HAYECHUS BEJIMYMH,
OTIHCHIBAIOLIUX €€ HAa MUKPOCKOTIMYECKOM YPOBHE

58 HyneBoe Hauano tepmoanHamuku. CaMOIponu3BOJIbHAs
penakcauus T]I cucteMsbl K TEJIOBOMY PaBHOBECHIO

59 Monenb uieanbHOro ra3a B TEpMOIMHAMUKE. Y CIIOBUS
MPUMEHUMOCTH 3TOU MOJIENN

60 VYpaBHenne MeHneneeBa-Knanelipona v BIpaXxeHue s
BHYTPEHHEN HEpruu
Bripaskenue 111 BHyTpeHHEU SHEPTUM OTHOATOMHOTO

61 naeanbHOro raza. Ksasucrarnueckue M HeCTaTHUECKUE
IIPOLIECCHI

62 DneMeHTapHas paboTa B TepMOIMHAMUKe. Beraucienne
paboTsI 1o rpaduky mpouecca Ha pV-auarpamMme

63 Tennonepenaya kak cnocod U3MEHEHUs] BHYTPEHHEH
sHepruu T/] cucremsl 0e3 coBepieHus paOOThI

64 KoHnBek1us, TeronpoBoAHOCTb, U3JIy4EHUE
KonunuectBo Tenmnotel. TemnoémMkocTs Tena. Y aenpHas u

65 MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA. Y IeTbHAs TEILIOTa
CropaHusi TOIUIMBA

66 Pacu€r konmmyecTBa TEIIIOTHI IPH TEILUIONEPEaAUE

67 [TonsiTue 06 agunabatHom npoiiecce. [lepBblil 3aKoH
TEPMOIUHAMUKHU

68 KonnuecTBo TemnoTsl 1 paboTa Kak Mepbl H3MEHEHUS

BHyTpeHHeH sHeprun T/] cucremsl




BTopoii 3aKOH TEPMOIMHAMUKY JJIsI PABHOBECHBIX U

69 HEpaBHOBECHBIX MporieccoB. HeoOpaTUMOCTh MPUPOTHBIX
IIPOLIECCOB

70 [Tpunnumer aerctBus TerioBbix MamuH. KIT{

71 MakcumansHoe 3Hauenue KIII. [ukin Kapnao

72 Pemenue 3a1au

73 DKOJIOTUYECKHE aCIIEKThI UCII0JIb30BAHUS TEIIOBBIX
neurareneil. TemnoBoe 3arpsi3HEHUE OKPYKAIOLIEH CPe/Ibl

74 Pemrenne 3anau

75 O0600611eHre U cucTeMaTH3alus 3HaHUi 110 TeMe
"TepmoarHamuka. TenaoBeie MalIuHbI"

76 KonTponsnas padota no teme "TepmoauHamuka.
Tennossle MamHbL"

77 [TapooOpazoBanue u kKoHAeHCaIMs. McnapeHue u KumneHue.
VY aenpHas TeioTa mapooOpa3oBaHUs
Hacsimiennsie n HeHachIIIeHHbIE mapbl. KadecTBeHHAs
3aBUCHUMOCTD TUIOTHOCTH U JJABJICHUS HACBIIICHHOTO Mapa

78 OT TEMIIEpaTyphl, X HE3ABUCUMOCTb OT 00bEMa
HACBIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphbl KUTICHUS
OT JaBJICHUSI B KUAKOCTH

79 BrnaxkHocth Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTh

80 Pemtenue 3amau

81 TBépnoe teno. Kpucramnuueckue u amopgHbie Tena.
AHU30TPOMHUS CBOMCTB KPUCTAIIIOB

82 [InaBneHue u KpucTamIu3anus. Y 1eibHas TerioTa
riaBnenus. Cyomumarus

83 Hedopmariuu BEpIOTO Tena. PacTskeHue u cxaTtue.




Casur. Moayns FOnra. [penen ynpyrux nedopmannii

TennoBoe paclIMpEeHNE KUIKOCTEN U TBEPABIX TEIL.

84 AHrapMOHHU3M TEIJIOBBIX KOJIEOAHNUH YacTHUL] BEILIECTBA

85 [IpeoOpazoBanue sueprun B (Ha30BBIX MEPEXOAAX

86 YpaBHECHHE TEIUIOBOTO Oananca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUE. KanmisspHbIE SIBICHHUS.

88 JlaBneHue 1oJ1 HICKPUBIIEHHON MIOBEPXHOCTHIO KHIKOCTH.
®opmyina Jlamnaca

89 O06001IeHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"Arperatsasle cOCTOsAHUS BemecTBa. da3oBeie nepexoas!”

90 KonTponbHas pabota o Teme "ArperatHbie COCTOSHUS
BeniectBa. ®azoBbie nepexoap”
DIIeKTpU3aIys Tell U €€ NPOSBICHUSA. DIEKTPUIECKUI

91 3aps. JIBa Buaa 3JeKTpUIECKUX 3apsaaoB. [IpoBoaHUKH,
TUBJIEKTPUKHU U TTOTYIIPOBOIHUKH

92 DJIeMEHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXpPaHEHUs
ANIEKTPUYECKOTO 3apsiia

93 B3aumoperictBue 3apsnoB. Toueunsie 3apsabl. 3aKOH
Kynona

94 Pemtenue 3amau

95 DnexTpuueckoe noie. Ero neicTBue Ha AIeKTpUYECKHe
3apsbl
HanpsoxéaHocTs anekrpuyeckoro noss. [IpoGHbIi 3apsi.

96 JIuHuM HanPsHKEHHOCTH IEKTPUUECKOTO TOJIS.
OmHOPOIHOE AIIEKTPUUECKOE TI0JIE

97 [ToTeHIMaTBHOCTD IEKTPOCTATUYECKOTO 110JIs. PazHOCTH

NMOTCHIUAJIOB U HAIIPSKCHUC




HOTCHI_[I/IaJIBHaSI OHECPIUA 3apsjia B 3JICKTPOCTATUUCCKOM

%8 noJie. [loTeHuan 3J1eKTpoCTaTHUECKOTO OIS 1

99 CBs13b HAPSHKEHHOCTH TIOJISI M Pa3HOCTH TMOTEHIIUATIOB IS 1
AIIEKTPOCTATUYECKOTO TOJIS

100 [IpuHIMT CyNepno3UIUH IEKTPUUECKUX TOJIEN 1

101 Pemenue 3a1au

102 ITone Toueunoro 3apsaa. [lone paBHOMEpPHO 3apsKEHHOU 1
cepbl

103 [Tone paBHOMEpHO 3apsiKeHHOTO 1o 00BEMY miapa. [lone 1
PaBHOMEPHO 3aps>KEHHOW OECKOHEUHOM MI0CKOCTH

104 [TpoBOIHUKH B 3JEKTPOCTATHUECKOM TOJIE. Y CIIOBHE 1
paBHOBECHS 3apsIOB

105 JIM3IIEKTPUKY 1 TTOTYIPOBOJHUKHU B JICKTPOCTATHIECKOM 1
noJje

106 Konpnencarop. 91eKTpo€MKOCTh KOHIEHCATOPA. 1
DNeKTpOEMKOCTh TIIOCKOTO KOHJEHCATOpa

107 [TapamtensHOE COETMHEHHE KOHJIEHCATOPOB 1

108 [TocnenoBarenbHOE COETMHEHHE KOH/ICHCATOPOB 1

109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa 1

110 Pemtenue 3amau 1

111 JIBIKeHnE 3apsKEHHOM YaCTHIIBI B OJHOPOIHOM 1
ANEKTPUUECKOM TI0JIe

112 Pemenue 3amau 1

113 O06o0011eHNe ¥ cUCTeMaTH3alMsl 3HaHUI 110 Teme 1
"OnexTpuueckoe nojue"

114 KonTtponpHas pabota no teme "Dnekrpuueckoe nosie"

115 Cuna toka. IlocTosiHHBIN TOK. Y CIIOBUS CYIIECTBOBAHUS




MMOCTOSIHHOT'O 3JICKTPHUYCCKOI'0 TOKa

116 Wcrounuku Toka. Hanpsoxenne u 31C 1

117 3axoH Oma Juid yyacTKa Henu. DIEeKTPUIECKOe 1
COTIPOTHBIICHUE

118 3aBUCUMOCTB CONPOTHBIICHUS OTHOPOJHOTO TPOBOTHUKA 1
OT €r0 JUTMHBI U TUIONIAIN TOTIEPEYHOTO CCUSHUS

119 VY nenbHOE COMPOTUBIICHHE BellecTBa. Pemienne 3amnau 1

120 [TocnenoBarensHOE, TapalieIbHOS, CMEIIAaHHOE 1
COCIMHEHUE IMPOBOTHUKOB

121 Pacuér pa3BeTBnE€HHBIX dneKTpuUecKux neneil. [Ipasuia 1
Kupxroga

122 Pemenne 3amau

123 PaboTa snekrpuueckoro Toka. 3akoH Jxoymns —Jlenna

124 Pemtenue 3amau 1

125 MonIHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOITHOCTD, 1
BbIZIETIsiEMasi Ha pe3UCTope

126 Pemtenue 3amau 1

127 OJIC 1 BHYTpEeHHEE COMPOTUBIECHNE UCTOYHHKA TOKA 1

128 3akon OMa a1 1OJTHOH (3aMKHYTOM) 2JIEKTPUUYECKOU TIEMU 1

129 Pemtenue 3amau 1

130 MOLIHOCTE UICTOYHUKA TOKA 1

131 KopoTkoe 3ambpikanne 1

132 KonneHncarop B 1ienu noCcTOSSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3ana4 no reme "[1oCTOSHHBIN 3NEKTpUYECKUI 1
TOK"

135 Pemenne 3agau no treme "l10CTOSAHHBIN AIEKTPUUECKUI 1




n

TOK

Pemenue 3anau no reme "[1oCTOSHHBIN 31eKTpUYECKUI

136 \ 1
TOK

137 O06001eHre ¥ cuCTeMaTH3aIMsI 3HAHUH 110 TeMe 1
"IIoCTOSIHHBIN 37EKTpUUECKUN TOK"

138 KontponbHas padota o teme "[locTossHHBII 1
ANEKTPUIECKUH TOK"

139 DneKTpruYecKas MPOBOJUMOCTh PAa3IMUHBIX BEIIECTB. 1

JIEKTPUYECKUM TOK B MeTasuiax. CBepXIpOBOIUMOCTh

C) C

140 DIIEeKTpUYECKUN TOK B pacTBOpax M pacruiaBax 1
ANEKTPOJUTOB. 3aK0oHBI Dapaes ISt dIEKTPOIIU3a

141 DNeKTpUYECKUid TOK B razax. [lmazma 1

JIEKTPUUECKUN TOK B BaK . Bakyymusbie mpu0opsl

142 Dne ec 0 a e. Ba e 60 1

143 DNEeKTPUYECKUNA TOK B TIOJIYIPOBOTHUKAX 1

144 [TomynpoBOAHMKOBBIE TPUOOPHI 1
®u3nyYecKui MpakTUKyM 110 TeMme "M3MepeHne cuiibl ToKa
Y HaIPsDKEHUS B LEMH MOCTOSHHOTO TOKA MPH MTOMOIII

145 AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB" MK 1
"3HaKkoOMCTBO ¢ 1M(ppoBOIi Taboparopueii mo Gusuke.
[Tpumepsl u3mepenus GU3NYECKUX BETUYHUH IIPHU TOMOIITU
KOMIIBIOTEPHBIX JATUUKOB"
®u3nueckuil NpakTUKym 1o teme "M3ydenue

146 HEPAaBHOMEPHOTO JIBMIKEHHS C IICJIBIO ONIPEICIICHHUS 1
MTHOBEHHOM CKOPOCTH"
®usnueckuil NpakTUKyM 1o teme "M3mepenne yckopeHus

147 MIPH MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHKEHUU TIO 1

HaKJIOHHOM m1ockocTH" minn "UccineqoBanne 3aBUCUMOCTHA

IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBM>KEHUN"




148

®uznyeckuil NpakTukyM 1o teme "M3mepenue yckopeHus
cBoOoaHOTO NaaeHus" win "M3ydeHne ABUKCHUS Tena,
OpOILIEHHOT0 TOPU30HTAILHO"

149

duznyeckuil NpakTukyM 1o teme "M3yuenue qBuxKeHUs
TeJla 110 OKPYXHOCTHU C OCTOSIHHOM 110 MOJTYITIO

ckopocThio" nnn "MccienoBanue 3aBUCUMOCTH ITEPHOJIa
oOpallleHHss KOHUYECKOTro MasiTHUKA OT €ro napameTpos"

150

®uznyeckuil npakTukym no teme "M3mepenue
PaBHOAEHCTBYIOIIEH CHIIBI TPU JBMKEHUH OpycKa 1o
HAaKJIOHHOM miockocT" win "[IpoBepka runoress o
HE3aBHCHUMOCTHU BPEMEHH JIBIKEHUS OpycKa M0 HaKJIOHHON
IJIOCKOCTH Ha 3aIaHHOE PACCTOSHUE OT €r0 MACChI"

151

®usnueckuil npakTukyM 1o teme "HMcecnegoBanue
3aBUCHUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOUIUX B IPYKUHE U
pe3nHOBOM 00pa3iie, oT ux aepopmanuu" win "Nzydenune
JBUKEHHS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOM
yepe3 JIErkuit 6J0K"

152

du3nyecKui MpakTUKyM 1o teme "M3mepenne

ko3¢ duimenHTa TpeHus 10 BeJIUYUHE YIIIOBOTO

ko3 durmenta zapucumoct Frp(N)" mim "HccrnenoBanue
JBUKEHHS OpyCcKa MO HAKIIOHHOW MJIIOCKOCTH C
nepeMeHHbIM Kodhduninentom Tpenus" wiu "Msyyenue
JIBUKEHHS Tpy3a Ha Bally ¢ TpeHuem"

153

®usnueckuil npakTUKym 1o teme "MccnenoBanue ycnoBuii
paBHOBECHS TBEPJOTO TejIa, UMEIOUIET0 OCh BpaleHus"
nnu "KoHCTpynpoBaHUE KPOHIITEMHOB U pacy€T CUII
ynpyroctu" win "M3ydeHne ycToi4MBOCTH TBEPAOTO TENA,
HMMEIOIIETo TUIoNaab Onops!"

154

®uznyeckuil NpakTUKyM 1o teme "M3Mepenne nmmnysibca




Tesa 1o TopMo3Homy nytu" uinm "M3mepenue cuibl TATH,
CKOPOCTH MOJEIH IEKTPOMOOUIISI U MOLTHOCTH CHIIBI
Tarn" win "CpaBHEHHE U3MEHEHUS UMITyJIbca TeJa C
uMmIyascom cuiibl" win "MccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYroM B3aUMOJAEUCTBUU" WU

"N3mMepeHne KHHETUUECKOM S3HEPTUHU TeJla IO TOPMO3HOMY
n

IIyTH

155

@®uznyeckuil npakTukym 1o teme "M3ydenue
M30TEPMHUECKOTO Mpoliecca (PEKOMEHJ0BaHO
WCIIOh30BaHne U(PpoBoit T1aboparopun)" wim "M3ydenne
n30xopHoro npouecca" wiu "M3yuenue nzodapHoro
npouecca" uinum "[IpoBepka ypaBHEHHUS! COCTOSIHHS"

156

®u3nueckuil NpakTUKyM 1o Teme "M3mepenue yaenbHou
termoémkoctTu" wim "McenenoBanue mporecca OCTbIBaHUS
BemecTBa" uinu "MccnenoBanue aguadbaTHoro mnpoiecca”
niu "M3ydeHre B3auMOCBSI3U SHEPTUN MEKMOJIEKYIIIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS KUIKOCTEH"

157

du3nyYecKuil MpakTUKyM 10 Teme "N3yuenue
3aKOHOMEPHOCTEHN MCIIAPEHUS KUAKOCTEH" Uit
"N3mepenue yeabHOM TeII0ThI IJIaBJICHUs JbJa" WIn
"N3yueHue cBOMCTB HACBILLIEHHBIX TapOB" WK
"N3mepenune abCONMIOTHON BIKHOCTH BO3IyXa U OI[CHKA
Macchl mapoB B nmomMenieHuun". Mismepenue koadduimerta
MMOBEPXHOCTHOT'O HATSHKCHUS

158

dusnueckuil npakTukym no teme "Habmronenue
IIPEBPALLEHUS SJHEPTUH 3apSHKEHHOTO KOHAEHCaTopa B
SHEPrUI0 U3NyyeHus ceeroaunona"” uinm "M3yuenue
IIPOTEKAHUS TOKA B LIETIH, COAEp KaILEl KOHAECHCATOp" Nin
"Pacripenienenue pa3HOCTH OTEHIIMATIOB (HAMIPSKESHHUS )




P TIOCJIEIOBATEILHOM COEAMHEHUU KOHIEHCATOPOB"

159

®duznueckuil npakTukym no reme "Hccnenosanue
CMEIIAaHHOTO COeMHEeHUs pe3uctopos" mwin "M3mepenue
yII€IbHOTO COIIPOTUBIIEHUS IPOBOJHUKOB" MM
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAPSKEHUS
JUIS JTaMITbl HaKaJIuBaHUs'"

160

®uznyeckuil npakTukym 1o teme "Habmonenue
anekTposuza" unu "M3mepenue 3apsiga 0JHOBAIEHTHOTO
noHa" win "HccnenoBanue 3aBUCMMOCTH COITPOTUBIICHUS
TepMope3nucTopa ot Temmneparypbl” win "CHATHE BOJIbT-
aMIIEpHOM XapaKTEPUCTUKU quoaa”

161

PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTH3aIs 3HAHUHA
no teme "Kunemartuka"

162

PeseprubIit ypok. O000IIEHNE U CHCTEMAaTH3aIs 3HAHUH
mo teme "Jlunamuka"

163

PeseprubIit ypok. O000IIeHE U CHCTEMAaTH3aIs 3HAHUI
no teme "CraTuka TBEpI0TO Tea"

164

PesepBHbIit ypok. O000IICHHE U CHCTEMAaTH3aIs 3HAHUHA
1o Teme "3aKoHbI COXpaHEHUs B MeXaHUKe"

165

PesepBHbIit ypok. O000IICHNE U CHCTEMAaTH3aIs 3HAHUH
110 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

166

PesepBublit ypok. O600111€eHNEe U crucTeMaTH3alus 3HAaHU I
no teme "TepmonuHamuka. TenaoBeie ManuHb!"

167

PesepBHbIit ypok. O000IIeHNE U cUCTEMaTH3aIUs 3HAHU I
1o TeMe "ArperaTHele cOCTOSIHUSA BemecTBa. Pa3oBble
nepexonpr”

168

PesepBHblit ypok. O000IIeHNE U CHCTeMAaTHU3alMsI 3SHAHUN
o Teme "DnekTpuueckoe nojue"




169 PesepBHeiit ypok. O6001IeHNE U cHUCTEMaTH3aIUs 3HAHUI 1
110 TeMe "[IoCTOSIHHBIN 3IeKTpUUECKUil TOK"
170 PesepBubIil ypok. O000II€HHE U CUCTEMAaTHU3aIs 3HAHUM 1
o reme "Toku B pa3inuuHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KoauuecTBO yacon DJIeKTPOHHBbIE
Ne uudposbie
. Tema ypoka Beero Konrpoabubie | IlpakTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 B3anmMoielicTBre MOCTOSTHHBIX MarHUTOB M MIPOBOTHUKOB 1
¢ TokoM. MarnutHoe nojie. ['unoreza Amrepa
2 Bexrop marHuTHOM MHAYKIMHA. [IpuHIAI CylTepno3uIu 1
MAarHUTHBIX NMOJIeH. JIMHUY MarHUTHOM MHIYKIIUA
3 MaruuTHO€ 1noJie MPOBOJHUKA C TOKOM. OmbIT Dpcrena 1
Cuna Amnepa, €€ HanpaBJIeHUE U MOILYJIb
5 Pemtenue 3amau 1
5 [Ipumenenue 3akoHa AMiiepa. DJIEKTPOU3MEPUTEIIbHbBIC 1
IPUOOPHI
7 Cuna JlopeHiia, €€ HanpaBJIeHHE U MOAYJb. [BrkeHue 1
3apsKEHHOM YaCTUIIbI B OJTHOPOJIHOM MarHMTHOM T10JI€
Pemrenue 3agau
Pabota cuibl Jlopenia
10 Pemtenue 3amau
11 MarnuTHO€ 1oJie B BelecTBe. @eppoMarHeTuku, napa- u 1
JHaMarHeTUKH
12 OcHoBHBIE cBO¥icTBa (peppomarHeTukoB. [IpumeHnenne 1
(heppoMarHeTuKoB
13 Pemenue 3amau o teme "MaruutHoe moJe" 1
14 Pemenne 3agau mo teme "MarauTtHoe 1moje"
15 SIBneHue aneKTpoMarHuTHOM uHAyKIMuU. [1oTOK BekTopa




MarHUTHOM UHIAYKIUH

16 O C unaykiuu 1

17 3aKoH 37eKTpoMarHuTHOU uHAyKuu dapazes 1

18 Buxpesoe anexrpuueckoe nojie. Toku Oyko 1

19 O/1C uHAYKIUYU B ABMKYLLUXCS IPOBOIHUKAX 1

20 Pemenue 3amau 1

21 I[Mpaswuio Jlenra 1

29 NunykruBHOCT. KaTymka WHIYKTUBHOCTH B 1IN 1
MTOCTOSTHHOTO TOKa

23 SBnenune camonuaykun. I1C caMOUHIYKITHH 1

24 DHeprust MarHUTHOTO TIOJISI KATYIIKU C TOKOM. 1
DIJIEKTPOMArHuTHOE MOJIe

25 Pemenue 3amau 1

26 O0001IeHne U cucTeMaTH3alMs 3HaHU 10 TEME 1
"OnexrpoauHaMuka"

27 KonTtponbHas padoTa o Teme "DiekTpoauHaMuKa" 1

28 KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS. 1
IMapmonunueckue konedaHus

29 Kunemarnyeckoe u AUHAMUYECKOE OTICAHKE 1
KoJieOaTeNbHbBIX TBUKEHUI
DHepreTuyeckoe onrcanue. BeIBo TMHAMUYECKOTO

30 OTMCAHUS TAPMOHUYECKHUX KOJIeOaHUI U3 HX 1
HHEPreTHUECKOr0 U KHHEMATHYECKOT0 OMMCAHUS

31 Amnutyzna u ¢a3za konaeOaHHii 1
Ilepuon u yacroTa kosiebanuit. [lepuoa mansix

32 CBOOOJHBIX KOJIEOAaHUN MAaTEMaTHUECKOTO MasiTHHKA. 1

[leprona cBOOOIHBIX KOJIEOaHUH TPY)KMHHOTO MasiTHUKA




3aryxatomue Koyiebanus. BeIHyXIeHHbIE KOIeOaHus.

33
Pe3onanc

34 ABTOKOICOAHUS

35 Pemenue 3amau

36 Ypok-koHpepermus "MexaHndeckue KojaeOaHus B
MY3BIKQJIbHBIX HHCTpYMEHTAax"

37 O06o01enre 1 cucTeMaTU3aIus 3HaHU| 110 TeMe
"Mexanudeckue koyieOanus"

38 OnexrpoMarauTHbIe KojieOanus. KonebarenbHbIi KOHTYP
®opmyna Tomcona. CBsI3b aMIIIIUTY/IBI 3apsaa

39 KOHJICHCATOPa C aMILTUTYIOU CHJIBI TOKA B
KoJiebaTeIbHOM KOHTYpe

40 3aKOH COXpaHEHUsI SHEPTUHU B UA€aTbHOM
KoJIeOaTeIbHOM KOHTYPE

41 3aryxarolue 3IeKTPOMarHuTHbIE KOoJieOaHusl.
BoinyKeHHbBIE 3JIEKTPOMAarHUTHBIE KoJieOaHus

42 [Tepemennsblii TOK. Pe3ucTop u KOHIEHCATOP B LI
MIEPEeMEHHOT0 TOKa

43 Karymika nHIyKTUBHOCTH B IIENH [IEPEMEHHOT0 TOKA

44 3akon OMa 715 STEKTPUUECKOH 1eTH IEPEMEHHOTO TOKa

45 MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JeUCTBYIOIIEEe 3HAUEHUE CUIIbI TOKA U HATIPSKEHUS

46 Pe3onaHC B a51eKTpUUYECKOM IIENH

47 Pemenue 3amau

48 Wneanwsusiif Tpancopmatop. [IponsBoacTso, nepenada u
MoTpeOIIeHNE TEKTPUUECKON IHEPTHH

49 DKOJOTUYECKHE PUCKU MPHU MPOU3BOICTBE




anexkTposnepruu. KyiabTypa ucnosb3oBaHus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HU

50 Pemenue 3amau

ol Pewrenne 3anau

52 O06001eHre ¥ cCUCTeMaTH3aIHsI 3HAHUH 110 TEMe
"JeKTpOoMarHuTHBIE KoeOanus"

53 MexaHn4ecKue BOJHBI. XapaKTePUCTHKU MEXaHMICCKUX
BOJIH

54 CBoiicTBa MEXaHHMYECKUX BOJTH

55 3ByK. XapaKTepUCTUKU 3BYyKa

56 Wnudpas3syk u ynerpassyk. lllymoBoe 3arpsisHeHne
OKpYKarollen cpeibl

57 Pemrenue 3amau

58 DJIEKTpOMAarHuTHHIE BOJIHBI. M3mydenne
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3JIeKTPOMarHuTHhIX BoJIH. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH

60 [Ikana 3neKTpoMarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 [IpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokarus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl

62 KontponbHas padota nmo teme "Konebanus u BoiaHbI"

63 CgerT. 3aKOH IPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA

64 Pemenue 3a1ay Ha MpUMEHEHNUE 3aKOHA TTPSIMOJIMHEHHOTO
pacmpoCTpaHeHHUs CBeTa

65 Otpaxenue cBera. [Tnockoe 3epkano. Chepuueckoe

3epKajo




[Ipenomnenue cBeta. AGCOMIOTHBIN U OTHOCHUTEIBLHBIN
rokasarens npeiaomieHus. [lomHoe BHyrpeHHee

66 oTtpaxeHue. [IpenenbHplil yroi noJiHOro BHyTPEHHET 0
OTpaXeHUs

67 Pemenue 3a1ay Ha IPUMEHEHHUE 3aKOHOB OTPAXKEHUS U
MpPEeIOMIIEHHUS CBETA

68 Xon nyueit B mpusme. JJucnepcus cera. ClnoxxHbIN
cocTas Oenoro cBeta. et

69 JInnzbl. DOKyCHOE pacCTOSIHUE U ONITUYECKAs Cuia
JIUH3bI

70 [TocTpoenue n3obpaxeHui B IMH3aX U UX CUCTEMaX.
YBenu4yeHue JTuH3bI

71 Pemenne 3agau Ha mocTpoeHHE N300PAKECHUH,
MOJIy4a€MBIX C IIOMOIIBIO JINH3

72 I'na3 kak onTuyeckas cucrema

73 Pemenue 3agau. [Ipenensr npuMeHMMOCTH
reOMETPUYECKON ONTUKH

74 CKOpOCTb CBETA U METOJIBI €€ H3MEPEHUS

75 Jucniepcus cBera

76 HNutepdepennus cBeta

77 KorepeHnTHbie HCTOYHUKHU. Y CTIOBUS HAOMIOICHUS
MaKCUMYMOB 1 MUHUMYMOB

78 Pewtenue 3amau

79 [IpumeneHune uHTEpHEepeHINN

80 Hudpaxius ceera

81 JudpaxironHas pemeéTka. Y cioBue HabMoAeHUs

TJIaBHBIX MAKCUMYMOB




82 Pemenue 3amau 1

83 [Tonepeunocts cBeTOBBIX BOJH. [losisipu3anus ceera 1

84 Pemenue 3amau 1

85 CBeToBbI€ BJICHUS B IPUPO/JIE 1

86 O06o01IeHre 1 cucTeMaTH3alus 3HaHU! TI0 TeMe 1
"OnTuka"

87 KontponbHas padoTa mo teme «OnTrka 1

88 I'paHnLBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. 1
3aKOHBI JIEKTPOIUHAMUKHA U TPUHITAIT OTHOCUTEIILHOCTH

89 [Toctynatel crienanbHON TEOPUU OTHOCHTEITHHOCTH 1
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.

90 [IpeobOpazoBanus Jlopenna. YcnoBrue NpUUIMHHOCTH. 1
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE
BpEMEHU U COKpaIlleHUE JTUHbBI

91 DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHIIBI 1

92 CBs13b MacChl C 3HEPruei U UMITYJIbCOM PEISITUBUCTCKON 1
YacTULIBI. DHEPrusi MOKOs

93 PaBHOBecHOE TeIIOBOE M3TyYCHUE 1

94 3akoH cmenieHus Buna 1

95 I'mnote3a M. Ilinanka o kBanTax. @OTOHBI 1

96 DHeprus U UMIynbc GoToHA 1

97 ®otoaddext. OnbiTel A. I'. CToneToBa. 3aKOHbI 1
¢dororddexra

98 VYpaBuenue DiiHireiitHa a1 Gotoadpdexra. "KpacHas 1
rpanuna” gorodrddexra

99 Hasnenue cera. OnbiTel [1. H. JIeOenena 1

100 BoHOBEIE CBOMCTBA YaCTHIL




Bounb! ne bpoiins. JlimHa BosHbI e bpoiiiia u pa3mepsl

101 001aCTH JIOKATU3aMK JBIKYIICHCS YaCTUIIBI

102 KopnyckynsipHO-BOJHOBOW Ayalin3m

103 Judpakmust 37IeKTPOHOB Ha KPUCTAIUIAX

104 Crnenuduka n3mepennii B MEKpomupe. COOTHOIICHUS
HeonpenenéuHocrel I'eiizendepra

105 Pemenue rpaduueckux 3amau

106 Pemenue pacuéTHbIX 33124

107 KonTponsnas padota no remam: "OcnoBbl CTO",
"KopryckynsipHO-BOJIHOBOM nyann3m"

108 OnBITHI IO HCCIEA0BAHUIO CTPOEHUS aTOMa.
[Inanerapnas monens aroma Pesepdopra

109 [Tocrynater bopa

110 Buppsl ciektpoB. CekTp ypOBHEM 3HEpruu aroMa
BOJIOpOJIa

111 CHoHTaHHOE M BBIHY)XKJICHHOE U3JIyYCHHE CBETA

112 Jlazep

113 Hyxnonnas mozens siapa I eiizenoepra-MBanenko. 3apsiyg
1 MaccoBoe uucio sapa. Mzotomnel. PagnoakTHBHOCTH
3aKkoH paJMoakTUBHOro pacnajna. CpoiicTBa

114 MOHU3UPYIOIIETO U3aydeHus. BnusHue paguoakTUBHOCTH
Ha KMBBIC OpraHu3Mbl. Jlo3umeTrpus
OHeprus cBA3U HyKJIOHOB B sipe. SIIE€pHbIE CUJIBIL.
Hedekt maccsl spa. SnepHble peakiuu. SnepHsle

115 peaktopsl. [Ipobiaemsl ynpaBisieMoro TepMosiIEpHOTO

CHHTE3a. DKOJIOTHYECKHE aCIICKThI pa3BUTHUA smepHoﬁ
OHCPICTUKU




MeTo1bl pErucTpauyy U UCCIIEI0BaHUS dJIEMEHTAPHBIX
yactull. OyH1aMeHTaIbHbIE B3aUMOICUCTBUS. bapruoHsl,

116 .
Me30HbI U jenToHsl. [Ipeacrasnenne o CrangapTHoi
Mozenu. KBapk-riatooHHast MoJienb aJpOHOB
®usuka 3a npenenamu CrangaptHoit Moaenu. TémHas

117 Matepust 1 TéMHasi 3Heprus. EnuHcTBo Qusnueckoit
KapTUHBI MUpa

118 Oransl pa3BUTUS ACTPOHOMUU. 3HAUEHHE aCTPOHOMUU
[IpuMeHMMOCTh 3aKOHOB (PU3UKH U1 0OBSICHEHUS

119 MIPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTOabI
ACTPOHOMHUYECKUX MCCIIEI0BAHUI

120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOIbI, paAHO0TEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS

121 Bun 3Bé31H0TO HebOa. Co3Be3nus, spKue 3BE3 I,
IIJIAHETBI, UX BUUMOE JIBUKECHUE

122 Conueunasn cucrema. Conrne. ComHeyHass akTUBHOCTb.
Hctounuk sueprun CoJiHia v 3BE311

123 3BE3/1bI, UX OCHOBHBIE XapAaKTEpUCTUKH. J[(narpamma
"CreKTpagbHbIA KJIACC — CBETUMOCTBD"

124 3Be3/1bI TJIaBHOM HOCIIEN0BATEILHOCTH
Bnyrpennee ctpoenue 38é31. CoBpeMeHHbIE

125 MPEACTABJICHUS O MPOUCXOKACHUH U 3BoJtoIMK CoJiHIa
M 3BE3]. DTalbl )KU3HHU 3BE3]

196 Muneunsiii [Tyre — Hama ['anakrtrka. TUnbl ragakTuk.
UYépHble ObIpHI B sApPax ralaKTHK

197 Bcenennas. Paciupenne Beenennoit. 3akon Xa66ima.
Teopus boisbmoro B3peiBa. PennkroBoe usiryuyeHue

128 MacmtabHast ctpyktypa Beenennoil. Meraranaktuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

®uznueckuil npakTukym no reme "Hccnenosanue
MarHUTHOTO TIOJISl TIOCTOSITHHBIX MarHUTOB' HMIIH
"UccnenoBanue cBOMCTB (peppoMarHeTUKOB" UK
"HccnenqoBanue OeiiCTBUS IIOCTOSIHHOIO MardHnuTa Ha
pamKy ¢ Tokom"

131

®uznyeckuil npakTukyM 1o teme "M3mepenue cuisl
Awmmnepa" win "V3yueHune 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" uin "OnpeneneHue MarHUTHOW WHIYKITUY Ha
OCHOBE M3MepeHus cuibl Amrepa"

132

®usnueckuil npakTukym 1o teMe "HMccienoBanue
SBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIUH' WU
"Onpenenenrie HHAYKIIMA BUXPEBOIO MArHUTHOTO MOJIA"

133

®dusznueckuit mpakTukym o teme "McciaegoBanue
sByieHHs camonHAyKiuu'" win "Coopka Moaenu
3JIEKTPOMArHUTHOTO TreHeparopa”

134

du3nyeckui MpakTUKyM 1o teme "M3mepenue nepuojia
CBOOOJHBIX KOJICOAHUN HUTSHOTO U MPY>KUHHOTO
MAasITHUKOB"

135

®dusndeckuit mpakTukym 1o teme "IIpeobpazoBanue
SHEPIrUM B MPYKUHHOM MasiTHUKE"

136

®usnueckuil npakTukym no teme "HMccienoBanue
MIEPEMEHHOTO TOKa Yepe3 MOCe0BaTeIIbHO
COEIMHEHHBIE KOHJIEHCATOP, KATYILIKY U PE3UCTOP" MU
"UccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH
MepEMEHHOTO ToKa"

137

duznyeckuil NpakTUKyM 1o teme "M3yuenune
[1apaMeTpoB 3BYKOBOU BOJIHBI"




138

®uznueckuil npakTukym 1o teme "M3mepenue
nokasarens npenomieHus crekina” nian "Ionyuenue

N300paKeHUs B CHCTEME M3 IUIOCKOTO 3epKajia M JIMH3bI'

139

®uznueckuil npakTukym no reme "Hccnenosanue
3aBHCUMOCTH (POKYCHOTO PacCTOSHHSI OT BelIecTBa (Ha
npuMepe XUIKuxX JuH3)" i "M3mepenue pokycHoro
PacCTOSTHUS PaCCEUBAOIINX JIMH3"

140

®uznyeckuil npakTukym 1o teme "Habmonenue
TUppaKku, HHTep(EepeHIINHN U ospu3anuu ceera'

141

®usnueckuil NpakTUKyM o teme "Onpenenenne
HUMITYyJIbCa U DOHEPTUHN PEIIATHBUCTCKUX YaCTHIL (HO
(dboTorpadusiM TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

duznyeckui mpakTuKym o teme "M3mepenue
noctossHHoM ITnanka Ha OCHOBE UCCIIEIOBAHU
dboTtorddexra" wim "HccaenoBanue 3aBUCUMOCTH CHITBI
TOKa 4epe3 CBETOMO 1 OT HanpsbKeHus"

143

®duznyeckuit mpakTukym 1o teme "McciaenoBanue
CIIEKTpa pa3pe’keHHOT0 aTOMapHOTO BOJOPOJAA U
M3MEpEHHE MOCTOSTHHOM Punbdepra"

144

®usnueckuil npakTUKym 1o teme "Hccnenopanue
pagroaKkTUBHOTO (JOHA C UCIIOJIH30BAHUEM J03UMeTpa"

win "M3yuenue nornomieHus 6eTa-4acTull aTloMUHIEM!'

145

duznyeckuil mpakTukym 1o teme "Habmonenus
3BE3THOTO HeOa HEBOOPYKEHHBIM TJIa30M C
WCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
oTpeeNieHus TOJI0KeHUsI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/1usi CeBEpHOro
noJtymapus u sipkue 38€361" win "Habmronenus B




teneckon JIyHbl, IaHeT, TYMAHHOCTEN U 3BE3AHBIX
CKOIUIeHUI"

146

O06006menne u cucreMaTu3anys 3Hanuil. Pons Gusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIMAIILHOM U ATHYECKOH cepax NesITeIbHOCTH
4yeIoBeKa

147

O60061enne u cucremaTu3anus 3Hanui. Poib u mecto
(U3HMKHM 1 aCTPOHOMHH B COBPEMEHHOI Hay4YHOU KapTHHE
Mupa

148

O60061eHne u cuctemaTu3anys 3Hanuil. Ponb
¢uznueckoit Teopuu B GOpMUPOBAHUU TIPEACTABICHUM O
(bu3UYeCKO KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI
MHpa B 0011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUHN O MIPUPOJIE

149

O00011IeHne 1 cucTeMaTH3alMs 3HaHUHI 10 TEME
"Kunematuka"

150

O0001IeHre U cucTeMaTH3alMs 3HaHU 10 TEME
"Kuuemartnka"

151

O6o01enre U cucTeMaTU3amus 3HaHUK 110 TeMe
"Jlmnamuka"

152

O00011IeH1E U CUCTEMATH3aLMA 3HAHUH 10 TEME
"CraTtuka TBepi0ro Temna"

153

O00011IeHNE U CUCTEMATU3aLMS 3HAHUH 110 TeME "3aKOHBI
COXpaHEHUs B MeXaHUKe"

154

O06o0011eHNe U cUCTeMaTH3alMsl 3HaHUI 110 Teme
"OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON TEOpUH"

155

O00011IeHNE U CUCTEMATH3ALM 3HAHU 110 TEME
"TepmoauHamuka. TenaoBble MAllIUHbI"




O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

156
"Arperarnble cocTosiHus BeniectBa. da3oBbie nepexosr”

157 O0001Ienne ¥ cUCTEMaTH3aIMsA 3HAHUH 110 TEME
"DnexTpuueckoe moie"

158 O0001Ienne U cCUCTEMAaTH3aIMA 3HAHUHN 110 TEME
"IToCTOSIHHBIN 37eKTpUUECKU TOK"

159 O0006111eH1E U cHcTeMaTH3alus 3Hanuii mo reMme "Toku B
pasnuyHbIX cpenax”

160 O000111eH1E U CUCTEMATH3aLMs 3HAHUH 10 TEME
"MaruauTtHoe€ 110J1€"

161 PesepBubIil ypok. O000IIeHNE U CHCTEMAaTH3aIs 3HAHUH
1o TeMe "OJIeKTPOMAarHuTHas MHyKIus"

162 PesepBubIit ypok. O000IIeHNE U CHCTEMAaTH3aIs 3HAHUH
o teme "Mexannueckue Kojieoanusa"

163 PeseprubIit ypok. O000IIEHE U CHCTEMAaTH3aIs 3HAHUI
1o TemMe "DIIeKTPOMarHuTHbIE KoJieOaHus"

164 PesepBubIit ypok. O000IICHNE U CHCTEMAaTH3aIs 3HAHUHA
1o TeMe "MexaHU4eCcKue 1 AJIEKTPOMArHuTHHIE BOJHBI"

165 PesepBubIit ypok. O000IIEHNE U CHCTEMAaTH3aIs 3HAHUHA
no teMe "Onruka"

166 PesepBHblit ypok. O6001IeHNE U CHCTeMAaTHU3alMsI 3SHAHUN
o teMe "OcHoBrsl CTO"

167 PesepBublit ypok. O600111eHNEe U cucTeMaTH3alus 3HAaHU I
1o teMme "KopiycKynsipHO-BOJIHOBOM Jyanu3m"

168 PesepBHrlit ypok. O600111€HNEe U crUcTeMaTH3alus 3HAaHU I
o teMe "dusnka atoma"

169 PesepBHriit ypok. O60011eHNEe U crucTeMaTH3alus 3HAHU I

mo TeMe "®du3nKa aTOMHOT'O sgApa 1 3JIEMCHTAPHBIX




vactul”

170 PesepBHeiit ypok. O6001IeHNE U cHUCTEMaTH3aIUs 3HAHUI

1o teme "DeMeHTHI acTpou3nuKn"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

170

16
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