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Conep:xkanue o0yuenus B 10 kiacce.
Paznen 1. Hayunslit MeTo1 MO3HAHUS IPUPOJIBI.

dusnka - dyHIaMEHTaNIbHAs Hayka O mpupojae. HaydHpli METON TO3HAHUS W METOJIbI
UCCleIoBaHus (PU3UYECKHX SIBICHUI.

DKCHEpUMEHT U TEOpHs B Ipoliecce MO3HaHus Mpupossl. HabmroneHne u SKCIepuMEHT B
dusuke.

Crioco0bl m3MepeHus: (PU3MUECKUX BEIMYUH (QaHAJIOTOBBIE U MUGPOBBIE M3MEPUTEIHHBIC
npuOOpPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpentnocTn n3MepeHuii GU3NIECKUX BETUIHH (a0COIIOTHAS U OTHOCUTEIbHAS).

®dusnka - ¢yHIaMEHTaNbHAs Hayka o mpupoae. HayuHblii MeTON MO3HAHUA M METOMbI
UccleI0BaHUs (PU3UYECKUX SIBICHUI.

DKCIIepUMEHT M TEOpHsl B Mpoliecce Mo3HaHus npuposl. HalOmronenue u sKCriepuMeHT B
buzuke.

CriocoObl 3MepeHusi (PU3UUECKUX BETUYMH (aHAJIOrOBbIE U LU(POBBIE W3MEPHUTEIbHbIC
MPUOOPHI, KOMIBIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[TorpemnocT u3MepeHuit GU3NUECKUX BETUIHH (A0COTIOTHAS M OTHOCUTENIbHAS).
YdeHU4ecKnil IKCIIEPUMEHT, Ta00opaTOpHbBIE PabOThI, MPAKTUKYM.

I/I3MepeHHe CHJIbI TOKA U HANTPSPKCHUSA B ICTIH ITOCTOAHHOI'O TOKA ITPU IMOMOIIU aHAJIOT'OBBIX
1 TU(DPOBBIX U3MEPHUTEIBHBIX PUOOPOB.

3HakoOMCTBO ¢ LU(ppoBoii Taboparopueit mo ¢usuke. [Ipumepsl u3mMepeHus (GU3NIECKUX
BEJINYMH ITPHA IOMOIIN KOMIBIOTEPHBIX TaTYHKOB.

Pazgen 2. Mexanuka.
Tema 1. Kunematuxka.

MexaHu4deckoe JABHIKCHHC. OTHOCUTENBHOCTh MEXAHHYECKOTO JABHIKCHUS. Cucrema
OTCYCTA.

[Tpsimast 1 oOpaTHas 3aa4l MEXaHUKH.

Paguyc-BekTOp MarepualbHOM TOYKH, €r0 NPOEKIUHM Ha OCH CUCTEMBI KOOpJUHAT.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpeAHssl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH HAa OCH CHCTEMBbl KOOpAMHAT. ClI0)KEHUE MEepPEMELEHUN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOpAMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHOW TOUYKU OT BPEMEHH U UX TpapuKu.

CBobonHoe najzieHue. Y cKkopeHue cBOOOHOTO najieHus. JBrxkenne Tena, OpomeHHOro Mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAHUHAT, CKOPOCTH U YCKOPEHHSI MaTepHabHON TOUKH OT



BpEMEHU U UX rpaduKH.

KpuBonuneiinoe asuxeHue. [[BnxeHne MaTepuaibHOW TOUKHU 110 OKPYKHOCTU. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemuTenbHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIIMATbHOE) U MOJTHOE YCKOPEHHE MaTepHabHONW TOUKH.

TexHuyeckne ycTporcTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: CITUAOMETP, JBUKEHUE CHAPAIOB,
IEMHbIe, [IeCTepEeHYaThIe M PEMEHHBIE TIepe1adn, CKOPOCTHBIC JIU(THI.

JleMoHcTpauum.

MOI[GJIB CHUCTCMBI OTCUCTA, UJJTIOCTpAUA KHHCMATUYCCKUX XaPAKTCPUCTHK ABUIKCHUS.
CrocoObI NCCIIETOBAHUS IBIKEHUH.

NnmrocTpanus npeneabHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue NBMKEHUH C HCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue aBrxkeHus Tena, OpoIeHHOTo MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
Hamnpasnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTeH, TPAEKTOPUN, CKOPOCTEN JBUXKEHHUS OJTHOTO M TOTO K€ Tella B Pa3HbIX
CHUCTEMax OTCYETA.

YdeHn4ecKkuil SKCIIEpUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.
N3y4yeHne HepaBHOMEPHOTO IB)KEHHS C LIENIBIO OIPEETICHNSI MTHOBEHHONW CKOPOCTH.

N3mepeHne yckopeHus Tpu MPSAMOJIIMHENHOM PAaBHOYCKOPEHHOM JBHKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUH.

N3mepenne yckopeHus CBOOOHOTO TMajeHus (PEKOMEHA0BAHO MCIIOIb30BaHuEe ITU(pOBOit
nabopatopun).

N3yuenue nBrkeHHs Tena, OpOIIEHHOTO rOpu3oHTANbHO. [IpoBepka rumoTe3s 0 MpsSIMoin
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBIO T0JIETa U HAYaJIbHOM CKOPOCTHIO TeJa.

W3ydenue nBukeHHs Teja 1Mo OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHOJAa OOpalleHHss KOHHUYECKOTO MasTHHKA OT €ro
napameTpoB.

Tema 2. Jlunamuka.

[Tepssiit 3akoH HptoToHa. MHepumanbHble cUCTEMBI oTcueTa. [[pUHIUI OTHOCUTENBHOCTH
lanunes. HennepuuansHbie CUCTEMBI OTCUYETa (OMpeAeTieHUe, IPUMEPHI).



Macca tena. Cuna. [IpuHIUI cynepno3uiuu Cull.

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH.

Tpetnii 3akoH HproTOHA /1J1s1 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON U MHEPTHOW MacCCHhl.

Cuna TspkecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMAaJeHUsi OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI W OT reorpauyeckoil MmHUpoThl. J[BHKeHHe HEOECHBIX Tel M HuX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKYIIErocs C YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpPEHHS CKOJBXKEHHS M CHJIa TPEHUS IOKOS.
Koapduument tpenus. Cuiia cCOnNpoTUBICHHS MPU ABIKEHUM Tella B JKUAKOCTH WIIM Tase, ee
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEIBHOTO ABHKEHUS.

Hasnenue. I'mapocrarnueckoe nasinenue. Cuiia Apxumena.

Texumueckue YCTpOﬁCTBa N TEXHOJOTHUYCCKUC IPOHECCChI: IMOAIIMUIIHUKH, ABHXXCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

JleMoHcTpanum.
HaGHIO,Z[GHI/Ie ABUXXCHUA TCII B I/IHepI_[I/IaJIBHBIX n HeI/IHepHI/IaJIBHBIX cucreMax orcucra.
[TpuHIIUTT OTHOCUTEITBHOCTH.

Kauenne nByX UWJIMHAPOB MM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHEeHUE paBHOJEHCTBYIOIIEH NPUIIOKEHHBIX K TNy CHJI C IPOM3BEIEHUEM MacChl Tela
Ha €0 YCKOPEHHE B MHEPLIMAIBbHONU CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIIMX B PE3YJIbTATEe B3aUMOICHCTBUS TEll.

N3Mepenne mace 1o B3auMoICMCTBHIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM MObEME U TaICHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHHUS.

Y4eHu4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

N3mepenne paBHOICHCTBYIOMIEH CHJT TIPH IBM)KCHHH OpyCKa 10 HAKJIOHHOW TIJIOCKOCTH.

[IpoBepka THIOTE3Bl O HE3aBUCHMMOCTH BPEMEHHM JIBUXKEHHUS Opycka IO HaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €0 MacChl.

I/ICCJIG,Z[OBaHI/Ie 3aBUCUMOCTHU CWJI YHOPYTrOCTH, BOZHHUKAIOMIUX B IPYXHUHEC U PC3UHOBOM



obpasiie, oT ux nedopmaruu.
W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3 JEerKuid OJI0K.

N3mepenne kodduimenta TpeHUs MO BEIUMYMHE YIIIOBOr0 KodhduimeHTa 3aBUCUMOCTH
Frr(N).

HccnenoBanne JIBIKeHHS Opycka 1O HAKIOHHOM IUIOCKOCTH €  HEpeMEHHBIM
K03 PHULIUEHTOM TPEHHUS.

W3ydenue nBuKeHUs rpy3a Ha Baly C TPEHUEM.
Tewma 3. Cratuka TBEpAOro Tena.

AGcomoTHO TBepaoe teno. [locTymarensHoe W BpamaTeabHOE ABMKEHHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTEIBHO OcH BpaimueHus. [lineuo cumnbl. ClioxkeHUEe CHIl, TPUIOKEHHBIX K
TBepaoMy Teny. LIeHTp TshkecTu Tena.

YcnoBus paBHOBECHUSA TBEPAOTO TCIIA.
YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHME ITPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pelieTyaTble KOHCTPYKIUH.

JleMoHcTpanuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.
UccnepoBanue ycnoBuii paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAILCHUS.
KoncTpynpoBaHnue KpOHIITEHHOB U pacyeT CUJI yIIPYTOCTH.

N3yuenune ycTOMUMBOCTH TBEPAOTO TeJla, UMEIOILIETO MIIONIalb OMOPHI.

Tema 4. 3akOHBI COXpaHEHHS B MEXAHUKE.

NMnynsc MaTepuanbHOM TOYKH, CUCTEMBI MaTe€pUalbHBbIX TOYEK. LIeHTp macc cucTeMsbl
MaTepUaIbHBIX TOYEK. TeopeMa 0 JBMKEHUH LIEHTpa Macc.

Nmnynbe cuibl 1 ©3MEHEHHUE UMITYJIbCA TENA.
3aKOH COXpaHEHHS UMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

MoMeHT uMmnyJibca MaTepualibHOM TOYKH. IlpenacraBiieHMEe O COXpaHEHMHM MOMEHTa
HMITYJIbCAa B ICHTPAJIbHBIX IMOJIAX.

Paborta cwibl Ha MaJioM W Ha KOHEYHOM IepeMenieHuu. [ 'paduueckoe mpepcTaBieHue
paboThI CHITHI.



MOoONIHOCTh CHJIBI.

Kunernueckasi sHeprusi marepuanbHoil Touku. Teopema 00 M3MEHEHUM KHHETUYECKOM
JHEPIUU MaTepUaIbHON TOYKH.

[ToTeHnmanpHble W HEMOTEHIMANBHBIE CHIbL. [loTeHimanpHas sHeprus. [loTeHIManbHas
SHEprusl ynpyro AeQopMuUpoBaHHOM MpyxuHbl. [loTeHnnanbHas SHEPrUus Teaa B OAHOPOJHOM
rpaBUTAMOHHOM moJie. [loTeHInanbHas Heprus Tela B TPAaBUTAIMOHHOM MOJIe OAHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTh. TpeThsi KocMUYECKasi CKOPOCTb.

CBs3b pa6OTI>I HEMOTCHLHNAJIbHBIX CUJI C UBMCHCHUEM MEXaHUYECKOU OHCPIrUUr CUCTCMBI TCII.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymnu s uaeanbHOM >KUIAKOCTA KakK CIEJACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOW SHEPTUH.

TexHuueckrue yCTpoiicTBa M TEXHOJOTHMYECKHE MPOIECCHl: IBUKEHHE pPAaKET, BOJOMET,
KOTep, MPYXKUHHBIA MUCTOJIET, THPOCKOII, PUTYpHOE KaTaHWE Ha KOHbKaX.

JleMoHcTpanum.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

H3MepeHnne MOIIHOCTH CHUJIBI.

W3meHeHue sHepruM Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe IpeBpallieHUs] KHHETUYECKOHN U ITOTEHIMAIbHOM SHEPIUi IIPU ACUCTBUU HA TEIIO
CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEprHU IpY CBOOOTHOM MaJICHHH.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

N3mepenue ummynbca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuiipl TATH, CKOPOCTU MOJIEIH 3JIEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.
CpaBHEHUE U3MEHEHHS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHUsl MMITYJIbCA PU YIPYTOM B3aUMOJEHCTBHH.

N3mepenne KNHeTUYECKON YHEPTUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHEHME N3MEHEHHSI TIOTCHIIMAIBHON YHEPTUHN TIPY>KUHBI C paOOTOM CHITBI TPEHUS.
Onpenenenne pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.
Paznen 3. Monekymnspras ¢pu3nKa 1 TEPMOIUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKONW TEOPHUH.



OcHOBHBIE TIOJIOXKEHHST MoOJIeKysipHO-KuHeTHYeckon Teopun (MKT), wux ombiTHOE
ob6ocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHHe. XapakTep NBIKEHUS U B3aUMOJCHCTBUS
YyacTUIl BellecTBa. MoJiesid CTpOeHHsI Ta30B, KHUIKOCTEH U TBEpIbIX Teld U OObSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomudecTBo
BemiectBa. [locrosnnas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u crmocoObl ee m3mepenus. lllkama temmnepatyp
Henbcus.

Mopaeinb uneanbHoro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPHUN: YaCTULIBI I'a3a JBUKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

I'a3oBbie 3akoHBI. YpaBHeHue MenneneeBa-Kinaneiipona. AOGcCodIOTHas TeMIiepaTypa
(mkama Temmepatyp KenbBuna). 3akon Jamprona. M3omporecchl B HIAEaTbHOM Taze ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MPOLECCOB: U30TepMa,
M30xX0pa, n3obapa.

CBs13p MEXy JABIEHUEM U CPEIHEN KNHETUYECKON SHEPIHEN OCTYNaTEIbHOIO TEMI0OBOTO
JIBY)KEHUS MOJIEKYJI MJI€aJIbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYIISIPHO-KUHETHYECKON TEOPHH
WJICaJIbHOTO Ta3a).

CBsi3p  aOCOJIOTHOM  TEeMIIepaTypbl TEPMOJAMHAMHUYECKOH CHUCTEMBI CO  CpEeaHEH
KHHETUYECKOU 3Hepmeﬁ MOCTYNATCIbHOI'O TCIJIOBOT'O ABUKCHUS €€ YaCTHUII.

TexHuueckue yCTpOWCTBA ¥ TEXHOJOTHYECKHE MPOIECCHl: TEPMOMETp, Oapomerp,
MOJIY4YCHHUEC HAHOMATCPUATIOB.

JleMoHcTpanuum.

Mognenu 1BUKEHUS 4acTULl BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Buneoponuk ¢ 3anuchbio peaqbHOr0 OpOYHOBCKOTO JIBUKECHUS.
Huddy3us sxuaKocTeil.

Mopens onsbira IlITepHa.

[Iputskenrne MOJEKyI.

Mognenu KpUCTaNINYECKUX PELIETOK.

HaGntoneHue u nccieoBaHue U30IpOLECCOB.

Y4eHn4ecKuil SKCIIEPUMEHT, T1a00opaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue npolecca yCTaHOBICHHsI TEMJIOBOIO PABHOBECHSI IIPU TEIUIOOOMEHE MEXIY
ropsiuei U XOJIOAHOU BOJOM.

N3yyeHne wu30TEpMHUYECKOTO Tporecca (PEeKOMEHIOBAHO WCIIOIB30BaHUE LU(PPOBOI
n1abopatopun).

W3yuenne n30X0pHOTO Mporiecca.



N3yuenune nzobapHOTO IIpoIiecca.
[IpoBepka ypaBHEHUS] COCTOSIHHUSL.
Tema 2. TepmoguHamuka. TemnnoBbie MallIMHBI.

Tepmonnnamuueckas (T/]) cucrema. 3aganne BHEIIHUX YCIOBUM JUIsl TEPMOJUHAMUYECKON
cucrteMbl. BHenHue u BHyTpeHHUE napamerpsl. [lapaMeTpbl TepMOJMHAMUYECKON CUCTEMBI KaK
CpeIHUE 3HAYCHUSI BEJIMYMH, ONMCHIBAIOLINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe navano tepmonuHamuku. CaMONIpOM3BOJIbHAS peakcalys TEPMOJIMHAMUYECKON
CUCTCMBI K TCTIJIOBOMY PAaBHOBCCHIO.

Mognens wnOealbHOrO rasa B TEPMOJMHAMUKE - CHCTEMa YPABHCHMI: YpaBHEHHE
MenpeneeBa-Knaneiipona 1 BbIpa)K€HHME ISl BHYTPEHHEH PHEPrUM. Y CIOBHSI INPUMEHUMOCTH
9TOM MOJENH: HHU3Kas KOHLICHTpAlUs 4YacTHI, BBICOKME TeMIEparypbl. Beipaxkenue s
BHYTPEHHEHN SHEPTrUU OAHOATOMHOIO UCAIIBHOIO rasa.

KBasucrarnueckue u HeCTaTHUECKHE IMPOLECCHI.

OneMeHTapHast paboTa B TepMOJuMHaMUKe. Boruncienue paboTsl mo rpaduky mnporecca Ha
pV-nuarpamme.

Temnonepenaya kak crmoco0 W3MEHEHHS BHYTPEHHEH SHEpPruM TEepMOIMHAMUYECKOM
cucTeMsl 6e3 coBeplieHns padoTel. KOHBEKIMSI, TENIONPOBOIHOCTD, H3IIyUEHHE.

KomuuectBo Ttemmorsl. TemmoeMKOCThH Tena. Yneanaﬂ U MOJIsIpHad TCIIJIOCMKOCTHU
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIJIOTa CropaHus TOIUIMBa. Pacuer koiamyecTBa
TEIUIOTHI IIpH Teronepenade. [lorstue 06 aquadbarHoM mporiecce.

[TepBrrit 3akoH TepMoIMHAMHUKU. BHyTpeHH: s 2Heprust. KonmmdecTBo TEmIOTH 1 paboTa Kak
Mepbl U3MEHEHUs BHYTPEHHEN YHEPTUHA TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIWHAMHKH JUII pPaBHOBECHBIX TIPOILIECCOB: Yepe3 3aJaHHOE
PaBHOBCCHOC COCTOSIHUC TepMOﬂHHaMquCKOﬁ CUCTCMbI MPOXOAUT CAWHCTBCHHAA a;[Ha6aTa.
AOcoroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIWHAMMKH ]I HEPAaBHOBECHBIX IMPOIECCOB: HEBO3MOXKHO NepenaTh
TEIJIOTY OT OoJiee XOJIOAHOTO Teja K Oosiee Harperomy Oe3 kommencanuu (Kmaysumyc).
Heo6paTuMoCTh NPUPOIHBIX MPOLIECCOB.

[Tpunimune! geiictBus TemaoBbix MamuH. KIT/I.
MakcumansHoe 3Hauenue KI1/. Lukn Kapho.

DKOJIOTHYECKHE acHeKThl MCMOIb30BaHUS TEIIOBBIX ABHUTrareneil. TersoBoe 3arps3HeHue
OKPYKarOILEH Cpeabl.

TexHuueckrne ycTpoMcTBa M TEXHOJIOTUYECKUE MPOLECCHI: XOJOAUIbHUK, KOHAUIIMOHED,
TU3CNbHBIA U KapOIOpaTOpHBIM JBUTATeNM, MapoBas TypOWHA, MOJyYEHHE CBEPXHHU3KUX
TeMmneparyp, yTWiu3alus '"TEIIoBbIX" OTXOJOB C MCIOJB30BAaHMEM TEIUIOBOTO Hacoca,
yTUIM3aKs OMOOPTaHUYECKOT0 TOTUTUBA JUIs BRIPAOOTKHU "TETIOBOI" 1 3JIEKTPOIHEPTUH.

JleMoHcTpanum.



W3meHneHue TemnepaTypsl pU a1lnadaTHuecKOM paclIupEeHUH.
Bo3aymiHoe orauso.

CpaBHEHHE YJIETbHBIX TEMJIOEMKOCTEMN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

UccnenoBanue aquabaTHOro mporecca.

KomMmnbrorepHbie MOJENH TETUIOBBIX JBUTATENCH.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.
N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOTO TpoIecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS M TEMIIEpaTyphl
KUIEHUS KUJIKOCTEH.

Tema 3. ArperatHbie cOCTOsIHUS BelecTBa. @a3oBbie MEPEXOIbI.

[TapooOpazoBanne u KoHAeHcanus. lcmapeHne ¥ KHUIIEHHE. YelbHas TerjoTa
apooOpa3oBaHUsI.

Hacekiiennsie u HeHachleHHBIE Tapbl. KauecTBEHHAs 3aBUCUMOCTh IIJIOTHOCTH U JaBICHUS
HACBIIICHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT OOBbEMa HACBIIIEHHOTO Mapa.
3aBUCUMOCTH TEMIIEPATypPhl KUTICHUSI OT JaBICHUS B KUIKOCTH.

BnaxnocTts BO3qyXa. AOCONIOTHAsS U OTHOCUTENbHAS BIAXKHOCTb.

Teepmoe Teno. Kpucrammmueckue u amopdHbie Tela. AHU30TPOIMHS CBOHCTB KPUCTAJLIOB.
[TnaBieHue u KpucTayuu3amnus. Y AesibHas TerioTa miasienus. Cyomumarius.

Hedopmaruu tBepaoro Tena. Pactsokenme m cxarue. Chosur. Moayne HOwnra. Ilpenen
yapyrux aedopmariu.

TernoBoe pacimmpeHue KUIAKOCTEH U TBEPABIX Tell, 00beMHOE U JIMHEHHOE pacIiupeHue.
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUH YacTHUI] BEIIECTBA KAK IPUYMHA TEIIOBOIO PACILIUPEHNUS TEl
(Ha KaYECTBEHHOM YpPOBHE).

[IpeobpazoBanue 3Hepruu B (ha30BBIX MEPEXOax.
VYpaBHEHHE TEIJIOBOTO OanaHca.

IToBepxHocTHOE HaTspkeHHe. KoadduuueHT noBepxHOCTHOrO HaTskeHusd. KanuuisapHsie
siBJIeHUA. J[aBJIEHKE 110J] UCKPUBIIEHHON NTOBEPXHOCTHIO )kuKkocTu. Popmyiia Jlamnaca.

TexHuueckne ycTpoWCTBAa U TEXHOJOTMYECKHE TMPOLECCHI: JKUIKUE KPUCTAJLIBL,
COBPEMEHHBIE MaTepUAIbI.

JleMoHcTpanum.



TermnoBoe pacumpeHue.

CBoiicTBa HaCHILEHHBIX MTAPOB.

Kunenue. Kunenne npyu noHMKEHHOM JTaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMHU IIJIEHKAMM.

CmauuBanue.

Kanumsapneie sBnenus.

Mopaenu HEHEIOTOHOBCKOH JKUJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

WccnepoBanue HarpeBaHus U TUIABJIICHUS KPUCTAIMYECKOTO BEILIECTBA.
Buaer nedopmanmii.

HaGmonenue manbix nedopmaruii.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.
N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

N3Mepenne yienbHOM TEMIOTHI TIJIABJICHUS JIbA.

N3yuyeHue CBOMCTB HACHILICHHBIX [1ApOB.

N3mepenue abCOMIOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl HapOB B TOMEILEHUH.
N3mepenue ko3 uirieHTa moOBepXHOCTHOTO HATSHKEHUS.

Nsmepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH Je(OpPMallii PE3NHOBOTO 00pa3ia OT MPUII0KEHHOW K HeMy
CHJIBI.

Pazpnen 4. Dnexrpoaunamuka.
Tema 1. DnekTpruueckoe mouie.

OnexTpu3anys Tel U €€ MPOSIBICHUS. DJIEKTPUYECKUN 3apsd. JBa BHJA 3IEKTPUYECKHX
3apsiaoB. [I[pOBOHUKY, TUAIIEKTPUKH U OJTYITPOBOAHUKHU. DIEMEHTAPHBIN JIEKTPUUECKUH 3apsi/l.
3aK0OH COXpaHEHUs ANEKTPUUECKOTO 3apsia.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.
Dnektpuueckoe nose. Ero neficTBrue Ha 3IeKTpUUYECKUE 3apsi/ibl.

Hamnpsbxkennocts  anekTpudeckoro modist. [IpoOHbiit  3apsa. JIuHMM  Hanpss>KEHHOCTH
IIEKTpUYECKOro 1nosist. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.



[ToTeHIMATBEHOCTD 3JIEKTPOCTATHYCCKOTO TOJIA. Pa3HOCTh MOTCHIMAJIOB W HANpsOHKCHHE.
[ToTeHnmansHas SHEPTUs 3apsiia B AJIEKTPOCTATHUECKOM Mosie. [[oTeHIral 311eKTPOCTaTUIeCKOTO
noJist. CBs3b HANPSDKEHHOCTH TIOJIST M PAa3HOCTH MOTCHIIMAJIOB JUIS DJIEKTPOCTATHYCCKOTO TIOJIS
(KaK OJTHOPOJHOTO, TAK ¥ HEOJHOPOIHOTO).

[TpuHIUIT Cynepno3uIuy AJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMepHO 3apspkeHHOW cdepsl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bemy Imapa. Ilosie paBHOMEpPHO 3apsyKeHHOW OCCKOHEYHOW TIIIOCKOCTH.
KapTune! nMHMI HaIIPsSHKEHHOCTH 3TUX MOJIEW U DKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOIHUKY B 3EKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECUS 3apsI0B.

JIM3IIEKTPUKHU B DJIEKTPOCTaTUUECKOM IT0JIe. J{ManeKTpuyecKkas IpOHUIIaeMOCTh BELIECTBA.

Konpgencarop. D1eKTpoeMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.

HapaJIJIeJIBHOG COCOAUMHCHUC KOHACHCATOPOB. IlocnenoBaTenbpHOE COCINMHCHUC
KOHACHCATOPOB.

DHeprus 3aps>KEHHOT0 KOHJIEHCATopa.

JIBrb>keHuEe 3apspKEHHOM YacTHIBI B OJHOPOIHOM DSJIEKTPUYECKOM MoJie. TexHuueckue
YCTPOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: AIEKTPOCKOMN, IJIEKTPOMETP, JIEKTPOCTATUUECKAs
3aIUTa, 3a3eMJICHUE JICKTPOIIPUOOPOB, KOHACHCATOPHI, reHepaTop Ban ne ['paada.

JleMoHcTpanuuu.

Y CTpolCTBO M MPUHIUIT JEHCTBUSA AJIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIAPUKOB.

DneKTpruYecKoe NoJIe BYX 3apsKEHHBIX TUIACTHH.

Monens snekTpocTatuueckoro reaeparopa (Ban ne I'paada).

[IpoBOIHHUKY B 3EKTPUYECKOM MOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpoicTBO M IEMCTBHE KOHJEHCATOPA MTOCTOSHHOW M IEPEMEHHON €MKOCTH.

3aBUCHUMOCTD AJIEKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOPa OT IJIOLIAU TUIACTUH, PACCTOSIHUS
MEXIy HUMH M TUAJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprust MEKTPUUECKOT0 MO 3apsHKEHHOTO KOHACHCATOPA.
3apska v paspsiika KOHAEHcaTopa 4epe3 pe3ucTop.
YdeHn4ecKuil SKCIIEPUMEHT, J1a00opaTOpHbIe pabOThI, MPAKTUKYM.
OueHka cu1 B3aMMOJCHCTBUS 3apsKEHHBIX TEl.

HaGntonenue mpeBpalieHusi SHEPruy 3apsHKEHHOTO KOHIEHCATOpa B SHEPTHIO M3ITYUEHUS
CBETOAMOA.



N3ydenue npoTekaHus TOKa B LIEMH, COJIEpKALIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH TNOTEHUHAIOB  (HAMPSDKEHWs])) TPU  [OCJIEI0BATEILHOM
COEIMHEHUH KOHAEHCATOPOB.

UccnepoBanue pazpsiia KOHAEHCATOPA Yepe3 Pe3UCTop.
Tema 2. ITOCTOAHHBIN NEKTPUUECKUN TOK.
Cuia Toka. [TocTosIHHBIN TOK.

VcnoBusi  CyImIeCTBOBAaHHMS IIOCTOSIHHOTO — 3JIEKTPUYECKOrOo TOKa. VICTOYHMKM —TOKa.
Hanpssxenue U u DJIC € .

3akoH OMa JyIsl ydacTKa Lenu.

3HGKTpI/I‘-IeCKOG COIMMPOTUBJICHUC. 3aBUCHMOCTD COIIPOTHUBJICHUA OJHOPOAHOI'O ITPOBOJHUKA
OT €TI0 JJIMHBI U IJIOIIaaX IMOIICPEYHOro CCUCHUA. YIICJ'IBHOC COIMPOTUBJICHHUEC BEIICCTBA.

[locnenoBarenvHOE, MapauieNibHOE, CMEIIAaHHOE COEAMHEHUE MPOBOJHUKOB. Pacuer
pa3BETBIEHHBIX dJIeKTpuiecKkux 1enei. [Ipasuna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akon Jxoynsa-JIenna.
MOIHOCTB 3JIEKTPAYECKOTO TOKA. TemIoBas MOIHOCTB, BbIAEIAEMAas HA PE3UCTOPE.

O/1C u BHyTpeHHEE CONPOTUBIIEHNE UCTOYHHUKA TOKA. 3akoH OMa JIJIsl OJIHOM (3aMKHYTOH)
3JIEKTPUYECKOM 1enu. MOIIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHueE.

KOHI[GHC&TOp B IICTIM ITIOCTOAHHOI'O TOKA.

TexHuueckre yCTpoiCcTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: aMIIEPMETP, BOJIbTMETP, PEOCTar,
CUETUYMK NIEKTPUUECKON IHEPTUH.

JleMoHcTpanum.
I/I3MepeHHe CHUJIBI TOKA U HaHpH)KeHI/ISI.

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH CHJIBI TOKa OT HANPsOKCHUA JIA pPE3UCTOpA, JIaMIIbL
HaKaJIMBaHHA U CBETOAMOAA.

3aBHCHUMOCTh COIMPOTUBJIICHUA HUIHHAPUYCCKUX IIPOBOJHHUKOB OT MJIHWHBI, ILIOMIAAN
MOIMCPCUYHOTO CCUCHUSA U MaTCpUaJIa.

I/ICCJ'ICIIOBaHI/IC 3aBUCUMOCTH CUJIbI TOKA OT COIMPOTUBJICHUA ITPU ITOCTOAHHOM HAIIPSAXKCHHUU.

IIpsimoe n3mepenue DJIC. KopoTkoe 3amblkaHME TaJbBaHMYECKOI'O AJIEMEHTA U OLEHKA
BHYTPEHHEIO COIIPOTHUBIICHMS.

CriocoObl coeTMHeHNUs UCTOYHUKOB Toka, DJ{C Garapeii.

I/ICCJ'ICIIOBaHI/IC Pa3HOCTH NOTCHIHAJIOB MEXKAY IMOJI0OCaMHU HCTOYHHKA TOKa OT CHUJIBI TOKA B
OCIIN.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.



I/ICCJ'IC,HOBaHI/Ie CMCHIAHHOT'O COCIUHCHUA PE3UCTOPOB.
I/ISMGpGHHG YACIABHOTO COIIPOTUBJICHU A ITPOBOAHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA OT HANpPsDOKEHUSA Ul JaMIbl HAKaJIWBAHMSL.
YBenuyeHue npezaena u3MEepeHus amrnepMerpa (BoJIbTMETpa).

Nsmepenne 3/IC 1 BHYTpEHHETO COMPOTUBIICHHUS] ICTOYHUKA TOKA.

Hccnenoanue 3aucumoct J/1C ranbBaHMYECKOIO 3J1€MEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHHH.

HccnepoBanue pa3HOCTH MOTEHIIMATIOB MEX/y MOJIFOCAMHU MCTOYHHKA TOKA OT CHJIbI TOKA B
LIETH.

I/ICCJIG,Z[OBaHI/Ie 3aBHUCHUMOCTH ITOJI€3HOM MOIIIHOCTHU UCTOYHHUKA TOKA OT CHUJIbI TOKA.
Tema 3. Toku B pa3fMyHbIX Cpeaax.

DneKkTpyuyeckass MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAS MPOBOAUMOCTD
TBEPABIX  METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOcTBeHHass W IPHMECHass MPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p-n-niepexoaa. [loaynpoBogHHKOBEIE TPUOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX. JNEKTPOJIUTHYECKAs AUCCOLMALMS. DIEKTPOJIU3.
3akonbl Dapajnes s AJIEKTPOIn3a.

DnexTpuuecKuii TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psal. Paznuunbie
THUIBI CAMOCTOSITENBHOTO pazpsiaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psaHble JIAMIIbL,
3JICKTPOHHO-TTyueBasi TPyOKa, MOJYIIPOBOJIHUKOBBIC MPUOOPHI: IO, TPAH3UCTOP, (HOTOIUO,
CBCTOOUOMO, rajlbBaHHKa, pa(bI/IHI/IpOBaHI/Ie MEOU, BbBIIIJIaBKa  aJIFOMUHHA, SJICKTPOHHAA
MHUKPOCKOTIHSL.

JleMoHcTpauuu.

3aBUCUMOCTB COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 3neKTpon3a Papajes.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOIUMOCTH METAJJIOB U ITOJIYIIPOBOJHHUKOB.
OAHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.



Hab6mronenue sanexrposnusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHATHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.

OU3NYECKUH TPAKTUKYM.

CriocoObl n3MepeHus GU3NUECKUX BEIMYUH C MCIIOJIB30BAaHUEM aHAJOTOBBIX M IU(PPOBBIX
U3MEPUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHHi  ¢u3ndyeckux BenuuuH. OIeHKa TpaHHIl
MOTPEIIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIEAOBAHUI 3aBUCUMOCTEN (PU3NUECKUX BETUYHH,
IIPOBEpKa MPEAJIOKEHHBIX TUMOTe3 (BHIOOpP M3 pabOT, ONMMCAHHBIX B TEMATUYECKUX pa3jenax
"VueHNuUeCKUi SKCIIEPUMEHT, J1a0opaTopHble padOoThl, MPAKTUKYM").

MexnpeaMeTHBIE CBSI3H.

Nzydenne xypca pusuku yrmybreHHOro ypoBHs B 10 Kilacce OCYIIECTBISCTCS C yYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MeXnpeaMEeTHbIC TTOHATHS, CBS3aHHBIC C HM3YyYEHHEM METOJOB HAyYHOTO ITO3HAHHUS:
SIBJICHWE, HAy4yHbId (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
JKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICITb, U3MEPEHUE, ITOTPEITHOCTH H3MEPECHUH, U3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Maremaruka: Pemenue cuctemsl ypaBHeHui. JInneiHas ¢yHKus, nmapadosa, rumnepoora,
uXx rpauKy U cBOHCTBa. TpuroHoMmerpuyeckre GyHKIMH: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. BEKTOPBI M WX MPOEKIWH Ha OCH KOOPAWHAT,
CJIO)KCHHE BEKTOPOB.

buonorus: Mexann4yeckoe NBHKEHHE B XKHBOUM mpupoje, muddys3us, ocMoc, TErmIioooOMeH
JKUBBIX ~ OPraHM3MOB, TEIUIOBOE  3arps3HEHHME  OKPYXKAIOIIEW  Cpenabl,  yTHIM3aLus
OMOOPTaHMYECKOTO TOTUIMBA ISl BHIPAOOTKH "TEIJIOBOM" WM AJIEKTPOIHEPTHH, TTOBEPXHOCTHOE
HATAXKCHUC U KAITWJUIAPHBIC SIBJICHUA B IPUPOAC, SJICKTPHUICCKUC SIBJICHUA B JKUBOU nmpupoze.

Xumus: JUCKPETHOC CTPOCHHUEC BCUICCTBA, CTPOCHNUE aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJISApHAs Macca, MOJy4YCHUEC HAHOMATCPUAJIOB, TCIIJIOBLIC CBOICTBa TBCPAbIX TCII, JKHIKOCTEH U
ra3oB, JKUIAKUC KPUCTAJUIbI, JSJICKTPHYCCKHUC CBOMCTBa MCTAJIJIOB, JJICKTPOJIIMTHYCCKAA
aucconuanuysd, raJibBaHuKa, 3JICKTPOHHAsA MUKPOCKOIIH .

['eorpadusi: B1axxHOCTh BO3IyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonorus: mpeodpazoBaHue IBIKEHUIN C HCIONIH30BAHHEM MEXaHHU3MOB, YYET CyXOro u
KUAKOTO TPEHHUs B TEXHUKE, CTATUYECKHWE KOHCTPYKUMHM (KPOHIITEWH, pelieTyaThie
KOHCTPYKIIMH ), UCTIOJb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), ABUTATeIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTWH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TIOTYIPOBOAHIUKOBBIC IPUOOPHI, TATbBAHUKA.



IInanupyeMble pe3yabTaThl OCBOEHHUS] MPOrpaMMbl N0 ¢Gu3NKe HA YPOBHE CpeIHEro

00u1ero oopa3oBaHus.

OcBoenne yuyebHoro mpeamera "®dusmka" Ha ypoBHE cpemHero oomero obOpa3oBaHUS
(yriyOneHHBIM  YPOBEHB) JIODKHO OOCCTICUHUTh JOCTHKEHHE CICAYIONUX JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

JlnuHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera "dusmka" MOKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUMIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa)1aHCKOrO BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3UIMU  OOy4yarolmerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 O0IIECTBa;

HpI/IHHTI/IG TpaI[I/II_II/IOHHBIX O6H.I€‘-I€.HOBG‘IGCKI/IX FyMaHI/ICTI/I‘IeCKI/IX n ,Z[GMOKp&TH‘-I@CKI/IX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIhHOCTh B HHTEpEcax TPa)KTAHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aUMOJIEUCTBOBaTh C COLUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIMSAMHI U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NaTpUOTUYECKOT0 BOCIIUTAHUS:
c(OPMHPOBAHHOCTH POCCUHCKOM IpaTaHCKOW UAEHTHYHOCTH, ATPUOTHU3MA;

[ICHHOCTHOE OTHOUIEHHE K TOCYAAapCTBEHHBIM CHMBOJAM, IOCTHKECHHUSM POCCHICKHX
y4YeHBIX B 007acTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPHEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;
4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETHYECKOE OTHOLICHNE K MUPY, BKJIIOYasl CTETUKY HAYYHOTO TBOPYECTBA, MPUCYILIETO
¢u3nueckoil Hayke;

5) TpyIOBOTO BOCIIUTAHHUS

MHTEpEC K pa3InuHbIM cepam npodeccuoHaIbHON NesITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM



¢ GUBMKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
PCAIN30BbIBATH CO6CTB€HHBI€ KHN3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00jacTh (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTHYECKON KYyIbTyphl, OCO3HAaHHWE TJIO0ATBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE IEVCTBUI B OKPY>KAIOLLIEHN Cpelie Ha OCHOBE 3HAHUS LENEN
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacuiupenue omnbiTa AESATENBHOCTH SKOJOTUYECKOM HAMpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUH 10 (PU3HMKe;

7) HIEHHOCTU HAYYHOI'O TO3HAHUS:

cOpMUPOBAHHOCTH ~MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (pr3HYECKON HAYKH;

OCO3HAaHUEC NECHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTh B IIPOLIECCCE U3YUYCHUA (1)I/IBI/IKI/I
OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

B nporecce nocTmkeHus TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI MO (PU3HKE IS
YPOBHSI CpeAHEro 00IIero o0pa3oBaHUs y OOYYaIOIMIUXCSI COBEPIICHCTBYETCS 3MOIIMOHATBHBIM
UHTEIJJIEKT, NpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATBLHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE ITOBEJICHNE, CIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U ITPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAlLlMU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHKEHHMIO LI M YCIEeXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

OMIIaTHUH, BKJ'II-OLIaIOH_IeI\/'I CIIOCOOHOCTh ITOHHUMATh OMOIHOHAJIIBHOC COCTOSHHUEC OPYIUX,
YUYUTBIBATH €TI0 MPpHU OCYIICCTBJICHUN O6H_[€HI/I}I, CIIOCOOHOCTD K COYYBCTBHUIO U COMCPCIKNBAHULIO,

COLIMAJIBHBIX HaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPaMBATh OTHOIIEHUS C APYTUMHU
JIOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpamMMbl CpeIHEro oOIIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

ORaieHne YHUBEPCATBHBIMY IO3HABATECILHBIMH JCHCTBUSMHU:
1) 6a30BbIC JIOTHYCCKUE JICHCTBHS;

CaMOCTOSITENTLHO (OPMYJIUPOBATh U aKTyaIU3UpOBaTh MpobOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



ONPEIENATD eI AEATEIILHOCTH, 3a1aBaTh IApaMETPhl U KPUTEPUU UX JOCTUIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B paCCMaTPUBAEMBIX (DU3MUECKUX SBICHUSX;

pa3pabaTbIBaTh IJIaH pelIeHUs TPOOIEMBI C YIETOM aHalIM3a UMEIOLIUXCS MaTepruaIbHbIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTHUBBI B ACATCIBHOCTH, OLICHUBATH COOTBCTCTBHUE PEIYJIBTATOB LCIIAM,
OLICHUBATb PUCKU MOCJIEACTBUM ACATCIIBHOCTH,

KOOPJIUHUPOBAaTh U BBINOJHATH pPaOOTy B YCJIOBHUSIX pEAIbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HCHHBIX MTPOOJIEM.
2) 6a30BbIC UCCIICAOBATEIIBCKHEC NCHCTBUS:

BJIa/IETh HAYYHON TEPMMHOJOTHEH, KIIIOUEBBIMH MOHATUSIMH M METOAAMU (PU3NYECKOM
HAYyKH;

BJIQJICTh HAaBBIKAMHU YYEOHO-HMCCIIEAOBATEIILCKOM W MPOEKTHOW NEATEIbHOCTH B 00JacTH
(GU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUs 3a1a4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHUIO Pa3IMYHBIX METOOB MO3HAHUS;

OCYLIECTBIATh PA3MUYHBIE BUIBI JESATEIBHOCTH IO MOJYYCHHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETalny, NpeoOpa30BaHUIO U NMPHUMEHEHHIO B PAa3JIMYHBIX y4eOHBIX CHTYaIUsIX, B TOM
YHCcIIe PH CO3AaHNHU YUeOHBIX TPOEKTOB B 001aCTH (PU3HUKHY;

BBISIBJISITH MPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/lady, BbIABUTaTh
TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apTyMEHTHI JJIsl TOKa3aTelIbCTBA CBOMX YTBEPKICHUM, 3a/1aBATh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIIU3UPOBATD MOJYUYCHHBIC B X0I€ PCHICHUSA 3aJa4r PC3YJIbTAaThl, KDUTUYCCKU OLCHHUBATDH
X JOCTOBEPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBEIX YCIIOBUAX,

CTaBUTH U (OPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BATENbHOM 1EATEILHOCTH, B TOM
YucIIe IPU U3YYEHUU (PU3HUKY;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETECHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATSILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC ITOIXO0/IbI M PEIICHIS,

CTaBUTH HpOGHGMBI " 3aJia4i, JOMMYyCKArOIHEC aJIbTCPHATUBHLIC PCIICHUS.

3) pabora ¢ uHbOpMaIuei:

BJIaJIeTh HAaBBIKAMM MOJYYECHUs MHPOPMALUU (PU3UUECKOTO COJEPKAHHUA U3 UCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYILIECTBIATH IIOMCK, aHalIW3, CHUCTEMATU3ALMI0 U
UHTEpIpeTannio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM IpEICTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITUH;



MCIIOJIB30BATh CPENICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a/ad ¢ COOIIoJeHHeM TpeboBaHUM
SPrOHOMHKH, TEXHHKH OE30MIaCHOCTH, TUTHEHBI, PECypcoOCOepEKEHHsI, TIPABOBBIX U ITHYECKUX
HOPM, HOPM HH(POPMAIIMOHHONW 0€30IaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUECKOTO COAECPHKAHUS B pA3IUYHBIX (opMaTax ¢ y4eTOM Ha3HAUCHUS
uHpOpMALlUM U 1IeNIEBOW ayauTOpPHM, BbIOMpas ONTUMAIbHYIO (OpPMY NpPEICTABICHHUS H
BU3yaAJIN3aLUN.

OBHaI[eHI/Ie yHI/IBepcaJIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I ,Z[GI>'ICTBI/I$IMHI

1) obmienwue:

OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1EATENBHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH M CMATYaTh KOH(MIUKTHI,

Pa3BCPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUA C HCIHOJB30BAHUCM S3BIKOBBIX
CPEACTB;

2) cOBMECTHasl I€SITEIbHOCTD:

MMOHUMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHAYAIbHOW pPabOTHI;
BBIOMpATh TEMaTUKy M METOJbI COBMECTHBIX JEUCTBUW C YYETOM OOMIMX HWHTEPECOB, W
BO3MOKHOCTEH Ka)KIOT0 WiIeHa KOIJIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JI€ATE€NbHOCTH, OpPraHU30BBIBATH U KOOPJAWHUPOBATH
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TU1aH IEUCTBUIM, pacpeaeisaTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThbl COBMECTHOW PabOTHI;

OLICHMBATh Ka4ECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMAH/IbI B OOIINI PE3yNIbTaT 110
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IPOEKTHI, OLCHWBATh WMJEU C IO3MLHUHA HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;

OCYIICCTBIIATE IIO3UTHUBHOC CTPATCTHYCCKOC IIOBCACHUEC B PaA3IMYHBIX CUTyallUAX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH WHUIMAaTUBHBIM.

OBnazieHne YHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSAMU:
1) camoopranuzanus:

CaMOCTOSITEJIBHO OCYILIECTBIATh IO3HABATENIBHYIO IEATENbHOCTh B 001acTH (DU3MKM U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSATENIbHO COCTABJIATh IJIaH PEIICHHUs] PAacUeTHBIX M KA4eCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHHSI TMPAKTUYECKOW paboThl € Y4EeTOM UMEIONIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUI;

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM;
paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a



peuieHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATh (POPMUPOBAHHUIO M MPOSBICHUIO PYAUIINHI B 00J1aCTH (DU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTeNbHbIN U KyIbTYPHBII YPOBECHbD;

2) CaMOKOHTPOJIb:

AaBaTb OIICHKY HOBBIM CHUTyallUsM, BHOCHUTHL KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIIbTATOB LECIIAM;

BJIaJIeTh HaBBIKAMU TIO3HABATENILHOM pe(hIICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX JICHCTBUNA U
MBICIIUTENIBHBIX ITPOLECCOB, X PE3YNIbTATOB U OCHOBAHMIA,

MCIOJIb30BATh MPUEMBI pe(IIeKCUH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;
OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS [0 UX CHUYKECHUIO;
[IPUHUMATh MOTHUBBI U apI'YMEHTBI IPYTUX [IPU aHAIU3€E PE3yJIbTaTOB ACATEIBHOCTH;
3) nmpuHsATHE ce0s U APYTHUX:

NpUHUMATh CG6$I, IIOHMUMas CBOHM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX MPU aHAIN3E PE3YIIbTaTOB JESTEILHOCTH,
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKY.

[TpenMeTHBIE pe3yabTAaTHl OCBOCHUS IPOTrpaMMBbI 1o ¢u3nke. B mporecce nzydenus kypca
¢u3uku yrmyonennoro ypoBHs B 10 kiacce 00yJaromuiicss HAyYUTCS:

MMOHUMATh pOJIb (U3UKKM B SKOHOMHYECKOW, TEXHOJOTHUECKOW, HKOJIOTHYCCKOM,
COLMAIIbHOM M ATUYECKOH cepax AeITeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OMHCATEIIbHOW, CHUCTEeMATH3UPYIOIICH, OOBICHUTEILHON U
INPOTHOCTUYECKON (YyHKIMH (U3NUECKONl TEOpHHM - MEXaHUKH, MOJEKYISIPHOW (UMK H
TEPMOJIMHAMHUKH, POJIb (HU3UYECKON Teopuu B (DOPMUPOBAHUHU TPEACTABICHUA O (HU3UICCKOM
KapTUHE MUPA;

pa3nuyath yCJIOBUS MPUMEHUMOCTH MoJeneld (U3NYECKHX Tel M MPOIECCOB (SBICHHN):
WHEpLIHaabHas CHUCTeMa OTcYeTa, aOCONIOTHO TBEpIOEe Tello, MaTepuaiabHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TajcHHe, a0CONIOTHO ympyras jaedopmarus,
a0CONIOTHO ympyroe M abCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJETH Ta3a, XUAKOCTU U
TBEpAOro (KPUCTAIMUECKOT0) Tela, WACaIbHBIA Ta3, TOYCUHBIA 3apsil, OJIHOPOIHOEC
AIIEKTPUYECKOE TI0JIE;

pasznuuaTh yCiaoBuUs (TPaHUIBI, 00JIACTH) TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh
BceoOIMii xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTH HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJM3UPOBATh M OOBACHATH MEXaHHMUECKHE MPOLECCHl U SBICHHS, UCIOIb3YsI OCHOBHBIC
HOJIOKEHHUS U 3aKOHbBl MEXAHMKHM (OTHOCUTEIBHOCTh MEXaHMUYECKOI'O JABMIKEHHS, (HOpMYJIbl
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JBIDKEHHs, mpeoOpasoBaHusi lamuies i CKOPOCTH H
nepeMeleHysi, 3akoHbl HplOTOHA, MPUHLMI OTHOCUTENBHOCTH [ anuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHMS HUMIYJIbCa U MEXAaHUYECKOW SHEprHH, CBSI3b PaOOTHI CHIIBI C



U3MEHEHHEM MEXaHWYEeCKOW OHHEpruM, YCIOBUS PpaBHOBECHS TBEPJOro Tela), MpU ITOM
HCIIOJIb30BATh MATCMATUUYCCKOC BBIPAKCHHUC 3dKOHOB, YKAa3biBaTh YCJIOBHUA HNPUMCHUMOCTHU
(GbU3MYEeCKUX 3aKOHOB: MpeoOpa3oBaHuil ['anmumes, BTOpPOro W TPeThEro 3aKoHOB HbIOTOHA,
3aKOHOB COXpaHCHU UMITYJIbCA U MEXaHUYECKOHU OHCPIHUH, 3aKOHAa BCCMUPHOTO TATOTCHUSA

aHAJIM3UPOBaTh M OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHMS, HCIOJIb3Ys OCHOBHBIE
MOJIOKEHUS MOJICKYJSIPHO-KUHETHYECKOH TEOPHH H 3aKOHBI MOJEKYIApHOW (u3uku u
TEPMOJMHAMUKH (CBSI3b JABJICHHUS HACATBHOTO Ta3a CO CpeAHEH KWUHETHYECKON SHEprueit
TEIJIOBOTO JIBMXKCHUS U KOHLIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEH
KMHETUYECKOW SHEPIHell TEIJIOBOr0 JBMXKEHHS €r0 YacTHL, CBS3b JIABJICHUS WJICAJIBbHOTO rasa ¢
KOHIIEHTpallMel MOJIEKYJI U €ro TeMIleparypol, ypaBHeHue MenneneeBa-Knanelipona, nepsblit
3aKOH TEpPMOJMHAMUKH, 3aKOH COXPaHEHHs HHEPrMH B TEIUIOBBIX IIpOIeccax), IpHU 3TOM
UCIIOJIb30BaTh MAaTEMAaTHUUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS MPUMEHHMOCTU
ypaBHeHus1 MenpaeneeBa-Knanelpona;

AHAJIU3UPOBATHL U OGBHCHHTB QJICKTPHUYCCKUC SABJICHUS, UCITIOJIB3Ysl OCHOBHBIC ITOJIOKCHUSA U
3aKOHBI 3JIEKTPOAMHAMHMKHU (3aKOH COXpaHEHMsI SJIEKTPUYECKOTo 3apsna, 3akoH KyroHa,
MOTCHIUAJIBHOCTD 3JICKTPOCTATUYCCKOTI'O ITOJIA, TPUHIUITI CYIICPIIO3UIHUUN SJICKTPUICCKUX HOHeﬁ,
IIpU 3TOM YyKa3blBasl YCIOBUS INPUMEHHUMOCTH 3akoHa KyloHa, a Takke MpaKTHYECKH Ba)KHbIE
COOTHOUIEHUS: 3aKOHbI OMa ISl y4acTKa LEeNH U ISl 3aMKHYTOU 3JIEKTPUUYECKOHN 1IeTH, 3aKOH
Ixoyns-Jlenma, npaBuna Kupxroda, 3akonsr @apajest 1j1s 2JIEKTPOIn3a);

OMHCHIBATh (PU3NYECKUE TPOIECCHl W SBICHUS, HCIONB3yS BEIUYHHBI: TEPEMEIICHHE,
CKOPOCTb, YCKOPEHHME, HMITYJbC Tela MU CHCTEMBbl Te€J, CHJIAa, MOMEHT CHWJIbl, JaBJICHUE,
MOTCHIMATbHAS JHEPrus, KUHETHYECKas DHEPrus, MeXaHW4yecKas OJHeprusi, pabdoTa CHIIBI,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, CHJIAa TSKECTH, Chjla YIPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aNMOJICHCTBHS Tela ¢ 3eMiieid BOJIM3H €€ TOBEPXHOCTH, SJHEPTUS YIPYTroi nedopManuu
NPYKHUHBI, KOJIUYECTBO TEIUIOTHI, aOCOJIOTHAs TemIepaTypa Teja, paboTa B TEpMOJIWHAMUKE,
BHYTPEHHSISI SHEPTHUS UICATLHOTO OJJHOATOMHOTO ra3a, paboTa uIealbHOro ra3a, OTHOCUTENbHAs
BJIQXKHOCTh BO3/lyXa, KOA((UIMEHT MOJEe3HOro AEWCTBUSA HAEAIbHOTO TEIJIOBOTO IBUTATEIS;
ANEKTPUUECKOE TMOJIE, HAMPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJIs, HAMPSYKEHHOCTh MOJII TOYEUHOTO
3apsifia WM 3apsHKEHHOTO IIapa B BaKyyMe U B AMAJIEKTPHUKE, MOTEHIMAI 3JIEKTPOCTATHIECKOTO
MOJIs, Pa3HOCTh MOTEHIMAIOB, AJIEKTPOJABIKYIIAS CUJIA, CUJIA TOKA, HANpsDKEHHE, MOIIHOCTh
TOKa, JJIEKTpUYECKass €MKOCTh IUIOCKOTO KOHAEHCAaTopa, COMPOTHBICHHWE YYacTKa LENnu ¢
MOCJIEIOBATEIbHBIM U NTApAJJICIIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHUH: MEXaHWYECKOEe IBH)KEHUE,
TEIJIOBOE [BIDKCHWE YAaCTHI[ BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBIDKEHHE,
muddy3us, HCIapeHue, KHUIEHWE M KOHJAEHCAlWs, IUIABJICHHE M KpUCTaUIM3aIus,
HAINpaBJICHHOCTh TEIUIONEPENayH, OSJCKTPH3alUs Ted, SKBUIOTCHIHAIBHOCTH IOBEPXHOCTH
3apsHKEHHOTO IPOBOTHHKA,

MPOBOJIUTH HKCCIICIOBAHUE 3aBUCHMOCTH OJHOUW (PU3WYECKONW BEIWYUHBI OT JPYroM C
UCTIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHUH, NpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PHMKCHpPOBATH
pe3yabTaThl TMOJIYYEHHON 3aBHCHMOCTH (DU3WYECKUX BEIMYMH B BHJEC TPAaPUKOB C y4ETOM
a6COJIIOTHBIX HOFpeHIHOCTeﬁ I/ISMepeHHﬁ, J€JIaTh BBIBOABI 110 pe3yanaTaM HUCCICOOBAHUA,

MPOBOANTh KOCBEHHBIE M3MEpPEHUs] (PU3NYECKMX BEJIUYMH, MpPU OSTOM BBIOMpATH
ONTUMATBHBIA METOJ M3MEpPEHUs, OLICHWBAaTh a0COJIOTHBIE M OTHOCUTEIBHBIE MOTPEITHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMIA;

MNPOBOAUTL OIIBITBHI IO IMPOBCPKE HpG,Z[JIO)KGHHOfI TUNOTE3bL: TNIAHUPOBATH SKCIICPUMCHT,



coOuparh 3KCIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJyYEHHbIE PE3yJbTaThl U J€NaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON TUIIOTE3HI;

coOmofaTh mpaBuia OE30MACHOTO TpyAa NpU TMPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOTO  OSKCIIEpUMEHTa, NPAKTUKyMa U  Yy4eOHO-MCCIIEOBATENbCKOM W  MPOEKTHOM
NESTENIbHOCTH C UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U J1aOOpaTOPHOT0 000PYAOBAHMUS;

pelaTh pacyeTHbIC 337a9H C SIBHO 33JaHHOU U HESIBHO 33a/IaHHON (pU3MYECKOi MOJIENbIO: Ha
OCHOBAaHWHW aHaJIM3a YCIOBHUs OOOCHOBBIBATH BBHIOOP (U3MYECKOW MOJEIH, OTBEUAIOIICH
TpeOOBaHUSM 3a/layl, TPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH H TOCTYJaThl
buznyecKux Teopuil MpU UCIOIB30BAHUN MAaTEMAaTUYECKUX METO/IOB peUIeHUs 3a1a4, IPOBOIUTh
pacueTbl Ha OCHOBAHMM HMMEIOUIUXCS JTaHHBIX, aHAJTU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH
METO/Ibl PEIIEHUS C YYETOM MOJyUYEeHHBIX Pe3y/IbTaTOB;

pemaTh KadecTBEHHBIE 3a/aud, TpeOyrolue MPUMEHEHHs 3HAHWHM M3 pasHBbIX DPa3/eloB
Kypca (U3HKH, a TaK)K€ MHTErpalldyd 3HAHUN U3 JAPYrUX MPEeIMETOB €CTeCTBEHHO-HAY4YHOTO
LUKJIA: BBICTPAaUBaTh JIOTUYECKYIO LEMOYKY PACCYKICHHM C HUCIOIb30BAHUEM H3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBIICHU;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHWS ISl OOBSICHEHHS OCHOBHBIX IMPUHITUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOANUTH NPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUECHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bACHEHUE MPOIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

AHAJIM3UPOBATHL U OLICHUBATH IOCICACTBUSA 6I>ITOBOI>’I nu HpOHSBOI[CTBGHHOﬁ NCATCIIBHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU IMPOIECCaMH, C MO3HUIMKA IKOJIOTHIECKON O€30IacHOCTH,
Hp@I[CTaBHGHI/Iﬁ 0 paluMOHaJILHOM IIPUPOAOIIOJIIL30BAHNHU, a4 TAKKC pPAa3yMHOM HCIIOJIb30BAHUN
JOCTHKCHUH HAYKH M TEXHOJIOTHH JJIs TaIbHEHIIIETO Pa3BUTHS YE€TIOBEYECKOTO 00IIEeCTBa;

NPUMEHATh Pa3UYHBIe CIOCOOBI paboThl ¢ MH(MOpPMAIMEeH (HU3MUECKOTO COAEPIKaHUS C
UCTIONIb30BAHUEM COBPEMEHHBIX HH()OPMAMOHHBIX TEXHOJOTHH, HpPH 3TOM HCIIOJIb30BATh
COBpPEMEHHbIC HH(OPMAIIMOHHBIE TEXHOJOTMU Ui TMOMCKA, NEepepadOTKU U NPEabSBICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJSIpHOM WHGOpPMAluy, CTPYKTYPHPOBAaHHS W HHTEPIPETaluU
uHpOpMaLlUK, TIOJYYEHHOH M3 pa3IM4YHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH
HOTy4aeMyto HH(POPMAIIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS 3HAHHI,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOUYHUKA HH(DOpMAIH;

MPOSIBIIATE ~ OPraHU3allMOHHBIE W  TO3HABATCIIBHBIC  YMEHHUS  CaMOCTOSTEIBHOIO
npuoOpeTeHus HOBBIX 3HAHMW B  TPOIECCE  BBIOJHEHHS MPOCKTHBIX U y4eOHO-
HCCIIEI0BATENLCKUX padoT;

paboTaTh B IpyIIe ¢ UCIIOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJICH, TNIaHUPOBATh paboOTy
TPYIIBI, PAMOHAIBHO PACIPEACIATh NEATEIbHOCTh B HECTAHIAPTHBIX CUTyalUsX, OLICHUBATH
BKJIa/l KX/IOTO U3 YUACTHUKOB I'PYIIIBI B PELICHUE PaCCMAaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBAIIHIO K OyayIei npodeccHoHaIbHOM ACITETBHOCTH 110 CIISIHATEHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



TeMaTHuyeckoe NIIAHKPOBaHUE

Neri/mm HanmenoBanue pasnena ¥ T€M IpOrpaMMbl Konnue | Kontpons | IIpakt
CTBO HbIE YECKHUe
4acoB pabothl, | paboThI
KOJI-BO , KOJI-BO
4acoB 4acoB
! 3
Hay4Hblii MeTOX MO3HAHUS IPUPOALI.
2
56
Mexanuka.
3 19 2
KunemaTtuka
4 2
18
Jnnamuka.
5 6 1
Crartuka TBEpIOro Tena
6 13 1
3aKOHbI COXpPAaHEHUSI B MEXaHUKE.
7
MounexkyasipHasi ¢uszuka u| 5
TEPMOAUHAMMKA.
8 " 20
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
9 20 1 1
TepmoauHamuka. TemioBbie MallIMHBI.
10 1
ArperatHble COCTOsHUs BemecTsa. DasoBbie | {1
MepPEXOIbI.
11 50
DJIeKTPOAMHAMMKA.
12 18
DNEKTpUUECKOE MOJIE.
13 19 1 2
[TocTOAHHBIN JIEKTPUUECKUI TOK.
14 13
TokM B pa3fIMuHbBIX Cpeaax.
15 8 8
Du3nUEeCKU IPAKTUKYM.
16 2
IToBTOpEHME MaTepurana
170 3 17




I'padpuk KOHTPOJIBLHBIX U JIA0OPATOPHBIX PadOT

Jara
IIaHUPYE
Mast

JlaTa

daxTuaec
Kast

Tema

Komnnuec
TBO
4aCcoB

Jlabopamopnas ~ paboma  Nel — «H3yuenue
08uUdICeHUsL mend, OPOUEHHO20 20PUZOHMATBHO.
IIposepra eunome3svl 0 nPAMOTL
NPONOPYUOHATILHOU 3asucumocmu mexncoy
0anbHOCMbIO NOeMa U HAYAIbHOU CKOPOCMbIO
mena.»

Jlabopamopnas ~ paboma  Ne2  «H3yuenue
OBUIICEHUSL MeNd NO OKPYICHOCMU C NOCMOSHHOU
1O MOOYIIO CKOPOCBIOY.

Cuna ynpyroctu. 3akon ['yka. Jlabopamophas
paboma Ne3 «Hccneoosanue 3agucumocmu Cull
ynpyeocmu, — 803HUKAIOWUX 6  NpYyocuHe U
pe3unosom obpasye, om ux oeghopmayuu.

Jlabopamopnass  paboma  Ned — «Hsmepenue
K0d(huyuenma mpenus no GeruyuHe y2i08020
Koaghhuyuenma 3asucumocmu Frp(N)».

Jlabopamopnass paboma Ne5 «Hccnedosarnue
VCIOBULL PABHOBECUsL MBEPO020 Meld, UMEIUe20
0Cb 8DAWEHUSLY.

KonTpoabHnas pabdora Nel «3aKOoHBI
COXpaHEeHHs B MeXaHHKe»

Jlabopamopnas ~ paboma  Ne6  «Hzmepenue
VOCNbHOU Meni0eMKOCIUY.

Kontposabnass  paGora Ne2 mo  Teme
«TepmMoauHaMuKa

Jlabopamopnas ~ paboma  Ne7  «H3zmepenue
AOCOIOMHOU  GLANCHOCMU  8030YXA U OYEHKA
MACCbl NAPO8 8 NOMEUWEHUUY.

10

Jlabopamopnas paboma No8 «Hccnedosarnue
CMEWANRHO20 COeOUHEHUSL PE3UCTOPOBY.

11

Jlabopamopuas paboma Ne9 «HUzmepenue 3/]C u
BHYMPEHHE20 CONPOMUBNEHUS UCTOYHUKA MOKAY.

12

KonTpoabnas  padora Ne3 mo  Teme
«I1oCTOSTHHBIN DIEKTPHYECCKUI TOK».

13

[Tpaktrueckas padora Nel «M3yueHue IBHKECHHS
TeJa MO OKPYKHOCTU C MOCTOSHHOW IO MOJYJIIO
CKOPOCTBIO».

14

Brruucnenne — morpemHoctelr  abopaTopHO
pabotrbr Nel «M3ydyeHue JBMXKEHUS Teja II0
OKPY’)KHOCTH C TOCTOSSHHOM IO  MOAYJIO
CKOPOCTBIO.




[TpakTuyeckas padora Ne2 «Omnpenenenue padoThl
CHJIBI TPECHUS TIPH ABWKCHUH TEJIA 110 HAKIOHHOW

15

IIJIOCKOCTU.

Beruncnenne  morpemHoOCTe  J1abopaTOpHOMA
16 pabotel No2 «OmpeneneHue paboThl CHUIIBI TPEHHS

IIPU IBUYKEHUH TeJa 110 HAKJIOHHOM MJIOCKOCTH.

[TpakTuyeckas padora Ne3 «3mepeHue yaenpHOU
17 TEIUIOTHI IUIABJICHUS JILIA.

Brruucienue norpentHocTy NPakTHIECKON padoThI
18 Ne3 «M3mepenune ynenbHON TEIUIOTHI IJIABICHUS

JIBJAY.

[Ipaktnueckass pabora Ned  «lccnemoBanme
19 CMELIaHHOT'O COCIUHEHUS PE3UCTOPOB.

Bbruucrienue norpenHocTy NpakTH4eckoi padoTh
20 Ned «HccnenoBaHue CMENIAHHOTO COEOUHEHUS

PE3UCTOPOBY.




TeMaTnuyeckoe NJIAHMPOBAHUE

Hara
IUTAHUPYEM
ast

Hara
daxTHueckas

Tema

Komnuec
TBO
4acoB

[IpuurHa KOppeKIun

®dusnka - QyHmaMeHTanbHass Hayka o mnpupone. Haydnwii merton
MO3HAHUS M  METOJbl HCCIECNOBAaHUS (U3UUYECKUX  SBICHHA.
DKCrepuMEHT U TEOpHs B Ipoliecce Mo3HaHus npupoasl. Habmonenue
U 9KcriepuMeHT B (puzuke. CriocoObl n3MepeHus PU3NIECKUX BEIIMIUH
(anasioroBbie ¥ T (PPOBBIE U3MEPHUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIC
JIaTYUKOBBIE cUCTeMbl). [lorpemrHocTH u3MepeHui (puznuecKux
BeJMYUH (a0COTIOTHASI U OTHOCUTEIIbHAS).

CrocoObl  u3MepeHuss (U3MYECKHX BEIMYMH (AaHAJIOTOBBIE W
UG POBBIE U3MEPUTEIBHBIC TTPUOOPHI, KOMITBIOTEPHBIC TaTYUKOBBIC
cucrembl). IlorpemmHocTn u3MepeHUil  (U3NYECKUX  BEIHYUH
(abcomroTHAsE U OTHOCUTENIbHAS).

VY4eHH4ecKUi HKCHEPUMEHT, J1abopaTopHble paboThl, MPAKTHKYM.
W3mepenne cuibl TOKa U HANPSDKEHUS B TN TIOCTOSTHHOTO TOKA TPH
MOMOIIM AHAJIOTOBBIX M IU(PPOBBIX H3MEPUTEIBHBIX HPUOOPOB.
3HakoMcTBO ¢ 1udpoBoi mabopatopuerr mo ¢uszmke. I[Ipumepsr
U3MEpeHus: (U3UYECKUX BEIMYUH IPH IMOMOIIM KOMITbIOTEPHBIX
JATYUKOB.

Mexanuueckoe JIBHUXKEHHE. (OTHOCUTEIBHOCTH MEXAHHYECKOTO
nsrkeHus. Cucrema orcuera. [Ipsmas u oOpatHas 3a1a4u MEXaHUKH.
Pannyc-BekTop MaTepUalbHON TOYKH, €T0 IIPOEKIIMY HA OCU CUCTEMBI
KoopauHar. TpaekTopus.

[Tepemenienue, CKOPOCTh (CPeHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTH )
U YCKOpPEHHE MaTepuaibHOW TOYKH, UX MPOEKIUH HAa OCH CHCTEMBI
koopauHaT. Cli0’keHHEe NEPEMEIICHUH U CII0KEHHE CKOPOCTEH.

Pemenue 3a1a4y Ha yCKOpEHUE, CIOKEHHUE MEPEMEIICHUNA U CKOPOCTEH.

PaBHOMEpHOE H PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUYKECHHE.
3aBUCUMOCTh  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUSI U  NYyTH
MaTepUaJIbHOM TOUKH OT BPEMEHHU U MX I'padUKH.

Pemenue 3aa4 Ha paBHOMCPHOC U paBHOYCKOPCHHOC JBUXKCHUC.




9 CBobOogHOe nazeHue. Y cKopeHrne CBOOOHOTO TaICHUS. 1

10 Pemenwue 3anay Ha cBOOOJHOE TTAJICHHUE TEI. 1

11 JIBrokeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

12 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHS MaTepUalbHOU 1
TOYKH OT BPEMEHHU U UX IpadUKH.

13 Pemenuie 3ana4y Ha qBUKEHHE TeIa, OPOIICHHOTO TOPU30HTAIBHO. 1
Jlabopamopnass paboma Nel «H3yuenue oOeudcenuss mena,

14 opowennozo eopusonmanvro. Ilposepka eunomezvl 0 NPAMOU 1
NPONOPYUOHANLHOU 3ABUCUMOCTIU MeHCOy OANbHOCMbIO nojema U
HA4anbHOU CKOPOCMbIO mend.»

15 KpuBonuneiinHoe aBukeHue. JIBH)KEHHME MAaTepHaIbHONM TOYKH IO 1
OKPYKHOCTH. YTJIOBasl U JIMHEHHAs! CKOPOCTb.
Ileppomr m  yacrtota  oOpamieHHS. [lenTpocTpeMuTeILHOE

16 (HOpMalbHOE), KacaTelbHOe (TaHTeHIIMAIBHOE) U MOJTHOe YCKopeHue | 1
MaTepHAIbHON TOYKH.

17 Pemrenue 3a1a4 Ha KpUBOJIMHEHHOE IBUKCHUE. 1

13 Jlabopamopnass paboma Ne2 «H3yuenue Osudicenus mena no 1
OKPYAHCHOCMU C NOCMOAHHOU NO MOOYII0 CKOPOCMbBIOY.

19 Pemrenue 3a1au no KMHEMaTHUKe. 1

20 Penrenne koMIIeKCcHBIX 3a1ad mo TeMe «KuHeMaTtukay

21 Pemrenne koMmieKCHBIX 3a71a4 1o TeMe «KuHnemaTuka. 1

22 IToBTOpenue marepuana no reme «Kunemarnka» 1
[TepBoiii 3axkoH HprloToHa. WHepumanbHbIE CHUCTEMBI OTCUYETA.

23 [Tpunuun otHocutenvHOocTH [anunes. HemnepumaneHble cucremsl | 1
otcuera (onpeeneHue, MpUMephI).

24 Macca tena. Cuina. [IpuHnun cynepno3unuu cui. 1

25 Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH. 1

26 Pemenue 3a1au Ha BTOpOii 3ak0oH HproTOHA 1151 MaTepranbHOM TOUKH. | 1

27 Tperuit 3akoH HproTOHA 1711 MaTEpUAJIBHBIX TOUYEK. 1

28 Pemenue 3amayu Ha Tpetuit 3akoH HproTOHA /111 MaTepualibHOM TOUKH. | 1




29 Pemenue 3anau Ha 3akoHbl Hetorona. CamocTosTenbHas padboTa.

30 3aKkoH BCEMHPHOTO TATOTEHHS. OKBHUBAJIEHTHOCTh I'PABUTALMOHHON U
MHEPTHOM MacChl.

31 Pemenue 3a1a4y Ha 3aKOH BCEMUPHOTO TATOTEHUS.
Cuna TtspxkecTH. 3aBUCUMOCTb YCKOpPEHUS CBOOOJHOIO MAJACHUS OT

3 BBICOTHI HaJT TOBEPXHOCTHIO TUTAHETHI U OT reorpapuiecKoil HUPOTEHI.
JIBrokeHre HeOeCHBIX Te M X CITyTHUKOB. 3akoHbl Kemepa. [lepBas
KOCMHUYECKasi CKOPOCTb.
Cuna ympyroctu. 3akoH ['yka. Jlabopamopnas paboma No3

33 «Hccnedosanue 3a8UCUMOCIU  CUNL  YRPY2OCMU, BOZHUKAIOWUX 6
npyodrcuUne U pe3uHo8oM 0opasye, om ux oeopmayuuy.

34 Bec Tena. Bec tena, IBUXKYIIErocs ¢ YCKOPEHUEM.

35 Pemenune 3amayu Ha Bec Tena, JMABIXKYIIETOCS C YCKOPEHHUEM.
CamocrosTenbHas paboTa.

36 Cuna tpenusa. Cyxoe Tpenue. Cuia TpEeHHMsS CKOJIBKEHHUS U cuia
Tpenus nokos. Koaddurment tpenus.

37 Jlabopamopnas paboma Ned « Hzmepernue kosghguyuenma mpenusi no
genuyune yenoso2o koappuyuenma zasucumocmu Frp(N)».

38 Cuna conpoTHBICHUS TIPU ABMKCHUU Tella B KUJAKOCTH HIIU rase, ee
3aBHCHMOCTB OT CKOPOCTH OTHOCHUTEIHHOTO JBUKECHHUSL.

39 Hasnenue. I'mapoctatnueckoe nasiaeHue. Cuia Apxumena.

40 Pemenne 3agau mo teme «JIuHaMuKa

41 Pemenne 3agau mo teme «JIluHamMuKa.

49 AbcomoTHO TBepaoe Teno. llocTynarenbHoe IBM)KEHHE TBEPIOTO
Tena. MOMEHT CHIIbl OTHOCHTEIILHO OCH BpauieHus. [11euo cusl.

43 BpamarensHoe 1BUKEHHE TBEPIOTO TENA.

44 VYcmoBuss paBHOBeCHsT TBEpAOro Tena. Pemenwe 3amad Ha
MOCTyNaTebHOE U BpalllaTelbHOE ABM)KEHHUE TBEPIOTO Tea.

45 YcroitunBoe, HEYCTOHUMBOE, Oe3pa3TUIHOE PABHOBECHE.

46 Jlabopamopnas paboma Ne5 «Hccnedosanue ycnosuti pasHosecus
meepoo2o meid, UMewe20 0Cb BPALYeHUs.

47 Pemrenue 3agad mo craTuke.




NMnynsCc MarepuanbHOM TOYKH, CHCTEMBI MAaTEPHUAIBHBIX TOYEK.

48 IlenTp Macc cucTeMbl MaTe€pUadbHBIX TOUeK. TeopeMa O IBUKEHUU
1eHTpa Macc. MiMnyibc Cuiibl 1 UI3MEHEHUE UMITYJIbCa Tella.

49 3aKOH COXpaHEHHS UMIYJIbca. PEakTUBHOE IBUKEHUE.

50 Pemenue 3aga4 Ha 3aKOH COXpaHEHUSI UMITYJIbCA.

51 MomenT wuMmmynbca MarepuanbHOM Touku. IlpencraBienue o
COXpaHEHWH MOMEHTAa UMITYJIbCA B LIECHTPAJIbHBIX MOJISX.

57 PaGora cuipl Ha MalloM ¥ Ha KOHEYHOM TiepeMenieHun. [ paduueckoe
npecTaBieHre paboThl CUIIbl. MOIIHOCTh CHUJIBI.

53 Pemenue 3a1a4 Ha paboOTy M MOIIHOCTB CHJIBL.

54 Kunernueckas SHEprui MaTepHalIbHOU TOHKH. Teopema 00
M3MEHEHUU KMHETHYECKOW SHEPIMU MaTEpUAIbHON TOUYKH.
[loTeHuuanpuble W HeENOTEHLUHaIbHbIe CcUibl. [loTeHuManbHas
sHeprusi. [loTeHnmanbHas SHeprust ymnpyro aedopMUPOBAHHOM

55 npyxunbl. [loTeHuManbHass SHepruss Tela B OJHOPOIHOM
rpaBUTaliMOHHOM  mnoje. lloreHnumanbHas »Heprus Tema B
TPaBUTAIMOHHOM II0JI€ OJHOPOJHOTO Iapa (BHYTpU W BHE IIapa).
BTopast kocMuueckasi CKOpocTh. TpeTbsi KOCMUYECKast CKOPOCTb.
CBsi3b pabOTHI HEMOTECHIIMATBHBIX CHJI C U3MCHEHHEM MEXaHUYECKOU

56 SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXAaHUYECKOW >HEPTHH.
Yopyrue u Heynpyrue CTOIKHOBEHHUS.

57 Pemenue 3aga4 Ha 3aKOH COXpaHEHUS SHEPTUU.

58 KonTpoabHas padora Nel «3akoHbI cOXpaHEeHHUS] B MeXaHHKe)

59 VYpaBuenue bepnymn nms I/I,Z[Gﬁ.ijHOf/i JKUIAKOCTH KakK CJEICTBUE
3aKOHA COXPAHEHUsI MEXaHUYECKON YHEPIHUU.
OCHOBHBIE MTOJIOKEHHS MOJIEKYJIsIpHO-KHHeTHueckoi Teopuu (MKT),

60 uxX ombITHOE oOocHoBaHue. Jluddy3us. bpoyHOBCckoe IBHXCHHE.
Xapakrep ABUKEHHUsI U B3aUMOJECHCTBHSI YaCTUL BELLIECTBA.

61 Mo/:v[eJm CTPOEHHS Ia30B, JKUJIKOCTEU U TBEPAIBIX TEIl H 00BsICHEHHE
CBOMCTB BEILLIECTBA HA OCHOBE 3TUX MOJAEIEN.

62 Macca u pasmepsl Mosiekyn (atomoB). KommdecTBo BemiecTBa.

[TocTostHHast ABorajapo.




Pemenue 3amay Ha pacdeT Macchl M pa3MepOB MOJIEKYN (aTOMOB),

63 KOJIMYECTBA BELIECTBA.

64 TennoBoe paBHOBecue. Temmeparypa U CIOCOOBI €€ H3MEPEHHUS.
[IIxana temnepatyp Llenbcus.
Mogens uacanbHOrO ra3a B MOJIEKYJISIPHO-KMHETHUYECKONM TEOpHUH:

65 YaCTHUIIbI Ta3a JBUKYTCS XaOTUYECKU U HE B3aMMOAECHCTBYIOT APYT C
JIPYToM.

66 VYpaBuenue MenneneeBa-Knaneiipona. AOcCotoTHas TeMrmeparypa
(kana remnepatyp KenbBuna). 3akoH /lanbToHa.

67 Pemenune 3amau Ha ypaBHeHue MeHneneeBa-Kianelipona, 3akoH
JanpToHa.

63 Pemenune 3amau Ha ypaBHeHue MeHneneeBa-Kianelipona, 3akoH
JanpToHa.
I"a3oBble 3akoHBI. M30mpornecchl B UACATBHOM ra3e C MOCTOSHHBIM

69 KOJINYECTBOM BEIIIECTBA. ['padpuaeckoe MpEICTaBICHUE
M30MPOLIECCOB: N30TepMa, H30X0pa, U300apa.

70 Pemrenue 3agad Ha ra3oBbI€ 3aKOHEL.

71 Pemenue 3amau Ha ra3oBeie 3akoHbI. CaMOCTOSITENIbHAS padoTa.
CBsi3p MEXIy JOaBICHUEM M CpPEIHEH KHHETUYECKOW »HHEprueut

7 MTOCTYIATEIBHOIO TEIUIOBOTO JIB)KEHHSI MOJIEKYJI MJI€aJBbHOIO rasa
(OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-KMHETUYECKOW  TEOpHUH
WJICATHHOTO Ta3a).

73 Pemenue 3anay Ha ocHoBHOE ypaBHeHHe MKT naeanbHoro rasa.
CBs13b a0COMIOTHOM TeMIEPATYpPhl TEPMOJIMHAMUYECKON CHUCTEMBI CO

74 CPEIHEH KHUHETUYECKOM DHEpPrued IOCTYNATEIbHOIO TEIUIOBOIO
JBUKEHUS €€ YaCTHLL.
Pemenne  3amay Ha  CBA3p  AOCOJIIOTHOM  TEMIEPaTyphI

75 TEPMOAMHAMUYECKON CUCTEMBI CO CPEAHEN KMHETHUYECKOU DHEpPruei
MIOCTYIATEIBbHOTO TEIIOBOTO ABMKEHUSI €€ yacTull. CaMoCTOATEIbHAs
pabora.

76 Pemrenne 3agad Ha ocHoBHEBIE mosiokeHUsT MKT.

77 Perrenre KOMIIIEKCHBIX 3a/1a4 Ha OCHOBHbIE NoJiokeHust MKT




78

[ToBTOpenue marepuana Ha ocHOBHbIE nosoxeHuss MKT.

79

O060061enne maTepuana Ha ocHOBHBIE nostokennss MKT.

80

Tepmonunamuueckas (T]l) cucrema. 3amanre BHEIIHUX YCIOBHM IS
TEPMOJMHAMUYECKON CUCTEMBbI. BHEIIHNE U BHYTPEHHHUE NTAPaMETPHI.
[TapameTpsl TepMOIMHAMUYECKOW CHCTEMbI KaK CpeJHHE 3HAYCHUS
BCJIMYHH, OIKUCBIBAKOIHUX €€ COCTOAHUC Ha MHKPOCKOIINMYCCKOM
YpOBHE.

81

HyneBoe Hauano tepmoanHamuku. CamMOIpOU3BOJIbHAS pelaKcaus
TEPMOAVMHAMUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

82

Mogenp uaeanbHOrO raza B TEPMOJUHAMUKE - CHCTEMA YPaBHEHUIA:
ypaBHeHuEe MenaeneeBa-KnaneiipoHa v BbIpaxxeHUe AJ1s1 BHYTPEHHEH
SHEpPruu. YCIOBUS NPUMEHUMOCTH 3TOM  MOJENM:  HU3Kas
KOHIIEHTpAllMsl YacCTHIl, BBICOKHE TemrepaTypbl. Beipaxkenue miist
BHYTPEHHEN SHEPIUU OJHOATOMHOI'O HJICAJIBHOTO Ia3a.

&3

KBasucratnueckue u HECTATUYECKUE TIPOLIECCHI.
OneMeHTapHas paboTa B TepMOJUHAMUKe. Brraucienune paboTsl 1o
rpaduky nporecca Ha pV-auarpamMmme

84

Pemienue 3a1a4 Ha BBIYMCIICHHUE paOOTHI B TEPMOIMHAMUKE.

85

KO.HI/I‘-IGCTBO TCIIJIOTHI. TGHHOGMKOCTB TEJa. VI[CJIBHaSI n MO.HSIpHaSI
TEIJIOEMKOCTH BellecTBa. YpaBHeHue Mailepa. YaenbHas TemioTa
CFOpaHI/ISI TOIJINBA. PvaeT KOJIMYCCTBA TCIIJIOTHI HpI/I Tennonepez[aqe.
[TonsiTue 06 anuabaTHOM Mpolecce.

86

Pemenue 3aa4 pacucCT KOJINYCCTBA TCIIJIOTHI.

87

Jlabopamopuas paboma Neb « Hzmeperue yoenbHOU menioemKoCmuLy.

88

[TepBbIii 3ak0H TepMoAMHAMUKH. BHyTpeHHss1 sHeprus. KomnuecTBo
TEIUIOTHI M paboTa Kak Mephl M3MEHEHHUS BHYTPEHHEH SHEepruu
TEPMOJIUHAMUYECKON CUCTEMBI.

89

Pemrenne 3ana4d Ha epBeIi 3aKOH TEPMOIUHAMUKHU.

90

Bropoii 3ak0H TepMOIUHAMUKH JIJIsl PABHOBECHBIX IIPOIIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHME TEPMOJAMHAMHYECKON CHCTEMBI
MIPOXOANT €IMHCTBEHHAs aaradara. AOCOIIOTHAs TeMIeparypa.




Bropoii 3ak0H TEpMOIMHAMHUKHU [UIsi HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOJKHO TIEpe/laTh TEIUIOTY OT Oojiee XOJIOAHOTO Tena K Oosee

91 1
Harpetomy 0e3 komneHcammu (Kmaysuyc). HeoGparumocTtsb
MIPUPOJIHBIX MPOIIECCOB.

9 [Mpunuuner nedictBus TemnoBbix MamuH. KIIJA. MakcumanbsHoe 1
sHauenue KIIJI. [{uka KapHno.

93 Pemenue 3anay Ha pacuer KII/] TennoBsix MamuH. 1

94 DKOJIOTHYECKUE AaCHEeKThl HUCIOJIb30BAHUS TEIUIOBBIX JBUTATENCH. 1
TermnoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

95 Pemenue 3anau na KIIJ] TenioBbix MamiuH. 1

96 Pemenue 3agau no reme « TepMmoarnHaMuUKay. 1

97 Pemenne koMIIeKCHBIX 3a1a4 1Mo TeMe « T epMoIuHaAMUKE. 1

98 IToBTOpeHne Marepuaina o teme «TepMoaMHAMUKAY. 1

99 KonTtpoabsHnas padora Ne2 no teme « TepmoanHamuka 1
[TapooGpa3oBanue u KoHAeHcalus. MicnapeHue u kunenue. Y aebHas
TerioTa mapooOpa3oBanus. HachlllieHHBIE M HEHACHIIIEHHBIC TMapHI.

100 KauecTBeHHAs 3aBHCHUMOCTH INIOTHOCTH M JIaBJCHUS HACBIIIEHHOrO | 1
mnapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh OT 00BheMa HACBIIEHHOTO
napa. 3aBUCUMOCTh TEMITEPATyphl KUTICHHS OT JaBJICHUS B KUIKOCTH.

101 BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIBHAS BIIAXKHOCTb. 1

102 Jlabopamopnas paboma Ne7 «H3zmepenue abcontomHoul 61aHCHOCMU 1
6030YXA U OYEHKA MACCbL NAPO8 8 NOMEUCHUUY.
Teepaoe teno. Kpucrammmueckue u amopdHble Tena. AHU3OTPONHUS

103 CBOMCTB KpuCTauioB. [lnaBinenue u kpucrauzauus. YpaenbHas | |
terwioTta miasneHus. Cyonumanusi.

104 Hedbopmaruu TBepaoro tena. Pactskenue u cxarue. Casur. Moyib 1
HOwnra. Ilpegen ynpyrux aegopmanui.

105 Pemenue 3ana4y Ha Monyns FOHra. 1

106 TennoBoe pacmMpeHue >KHAKOCTEH W TBEPIABIX Tel, 00bEMHOE H 1

JUHEWHOE pacuMpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIeOaHUI YacTHIL




BeIIeCTBa KaK IpuiynHa TEIIJIOBOI'O pacIupCHUA TEI1 (Ha
Ka4ueCTBEHHOM YPOBHE).

107

[IpeoOpazoBanne sHepruu B (Ha30BBIX Tepexofax. YpaBHEHHE
TerioBoro OamaHca. PemieHne 3amad Ha ypaBHEHHE TEIUIOBOTO
OanaHca.

108

IToBepxHocTHOe  HaTspkeHHe. Koa(d¢uiumeHT mOBEpXHOCTHOTO
HaTsDKeHMs. KamwnispHele sBiieHus. JlaBiieHue NOJ MCKPUBICHHON
IIOBEPXHOCTHIO xkuAKocTH. Dopmyna Jlamnaca.

109

Pemenue 3ana4y Ha K03 (HULIMEHT TOBEPXHOCTHOTO HATSKEHHUSL.

110

O060061IeHre MaTepuana mo TeMe «ATrperaTHpie COCTOSTHUS BEIIECTBA.
@Da30BbI€ NEPEXOIBDY.

111

OnexTpu3auus Tel U €€ NpPOSABICHUS. DJIEKTpUUecKuil 3apsa. JBa
BUJA OJIEKTPUUYECKUX 3apsaaoB. IIpOBOOHMKM, AMINEKTPUKU U
MOJIYIIPOBOJIHUKH. JIEMEHTApHBIA D3JIEKTPUUECKUNM 3apsii. 3aKkoH
COXPaHEHMsI WIEKTPUUECKOTO 3apsijia.

112

Bsaumopeiictsue 3apsioB. Toueunsle 3apsaasl. 3akoH Kynona.

113

Pemenue 3anau Ha 3akon Kynona.

114

DnekTpuyeckoe moisie. Ero nelcTBue Ha 3JIEKTPUYECKUE 3apsibl.
Hanpsokennocts anektpuyeckoro mnois. [IpoOubiit 3apsn. Jluaum
HaIPSKEHHOCTH 3JIEKTPUUECKOro nosisi. OqHOPOAHOE HIIEKTPHUUECKOE
T0JIE.

115

Pemenne 3aaa4 Ha HAIIPSXKCHHOCTD 3JICKTPUYCCKOT'O ITOJIA.

116

IToTeHmaabHOCTh 3JIEKTPOCTATHYECKOTO HOJIS. PasznocTth
MOTEHIMAJIOB W HamnpsbkeHue. [loTeHumanbHas SHeprus 3apsia B
3JIEKTpOCTaTHUYECKOM noJie. [loTeHnuan 3neKTpoCcTaTH4ecKOro moJisl.
CBs3p HANpPSOKEHHOCTH TMOJII M PA3HOCTH NOTEHUUAIOB A
ANEKTPOCTaTUUECKOro  moyist  (Kak ~ OJHOPOJHOTO, TaK W
HEOHOPOJIHOTO).

117

Pemenwue 3a1a4y Ha pacyeT NOTEHITMAA, PA3HOCTH TTOTCHIINAIIOB.

118

[IpuHIUI Cyneprio3uuu 3JIEKTPUIECKUX noneil. Pemenue 3aaau.




[Tone Touewynoro 3apsinma. [lome paBHOMEpPHO 3apsKEHHOH Cdepsl.
[Tone paBHOMEPHO 3apsKEHHOTO 110 00beMy mapa. [lone paBHOMepHO

19 3apsDKeHHOW  OeckoHeuHoW — 1uiockocTd.  KapTunbl — nuHMN
HaIPsKEHHOCTH 3THX IOJIEW U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEN.

120 [IpoBOOHHUKM B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIOBUE PAaBHOBECHS
3apsJI0B.

121 JIMDNEeKTpUKKH B 3JIEKTPOCTATHUUECKOM TMoje. Jludiexkrtpuyeckas
IIPOHUIIAEMOCTh BEIIECTBA.

122 Kongencarop. DneKTpOeMKOCTh KOHAEHCATOpA. JIEKTPOEMKOCTh
IIJIOCKOTO KOHJEHCATOopa.

123 [TapamnensHoe coennHeHue KoHuaeHcatopos. llocimenoBaTensHoe
COEIMHEHUE KOHJIEHCATOPOB.

124 Pemenue 3aga4 Ha coeIMHEHNE KOHAEHCATOPOB.

125 DHeprus 3aps>KEHHOT0 KOHJIEHCATopa.

126 Pemenue 3aga4 Ha S3HEPTUIO 3apSHKEHHOTO KOHJEHCATOPA.

127 Pemenue 3anay no teme «JIEKTPUUECKOE MOJIE»

128 [ToBTOpEeHMne MaTepuia «DJIEKTPUUECKOE MOJIEH»

129 Cuna toka. [TocTosHHBIN TOK. Y CJIOBHS CYILIECTBOBAHUS TOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Hanpsoxerne U u DJIC € . 3akon Oma st yuacTka

130 LEITH.
DIEeKTpUYECKOe CONPOTHUBICHUE. 3aBUCUMOCTb COIPOTUBIICHUS

131 OJIHOPOJIHOTO MPOBOJHUKA OT €r0 AJUHBI U TUIOUIAJHM MONEPEUHOr0
CEYEHM. Y IeJIbHOE CONPOTUBIICHUE BELIECTBA.

132 Pemienue 3amau Ha 3akoH OMa [Jig ydacTKa UENH, AJIEKTPUUECKOE
COIIPOTHBJICHUE.
[locnenoBarenpHOe, MapajuielibHOE, CMEUIAHHOE  COEIMHEHHE

133 MPOBOJHUKOB. Pacuer pa3BETBICHHBIX AJIEKTPUYECKUX LETEH.

[TpaBuna Kupxroda.




Pemenne 3aga4d Ha mociiegoBaTeIbHOE U napajjiCjbHOC COCAUHCHUC

134
ITPOBOJHMKOB.

135 Jlabopamopnas — paboma  Ne8  «Hccrnedosanue — cmeulannozo
COCOUHEHUSL Pe3UCTOPO8Y.
Pabora snektpudueckoro Toka. 3akoH Jlxoyns-JIenma. MomHOCTB

136 ANEKTPUYECKOTO ToOKa. TemioBas MOIIHOCTb, BbIIEIsEMas Ha
pe3ucrope.

137 Pemenue 3a7a4 Ha pacyeT pabOTHI ¥ MOLTHOCTH 3JIEKTPUUECKOTO TOKA.

138 OJ1C u BHYyTpEeHHEE CONPOTUBIEHUE HCTOUYHHMKA TOKa. 3akoH OMa 1iis
MOJIHOM (3aMKHYTOM) JIEKTPUUYECKOM 1IEMH.

139 MouHocTh HcTOUHMKA ToKa. KopoTkoe 3aMbIkaHue.

140 Pemenne 3agau Ha 3akon Oma 17151 MOJIHOM 1IETIH.
Jlabopamopnas paboma Ne9 «Hsmepenue I/C u enympennezo

141 CONpOMUGNIEHUS UCIMOYHUKA MOKA.

142 KoHneHcaTop B ienu NOCTOSSHHOTO TOKA.

143 Pemrenne 3a1a4 Ha KOHAEHCATOP B LIENH [IOCTOSHHOT'O TOKA.

144 [ToBTOpenue matepuana no TeMe «I[oCTOSTHHBIN ANEKTPUUECKUNA TOKY.

145 Pemenne 3anad no reme «I10CTOSTHHBIN 3JIEKTPUYECKHANA TOK»

146 Pemrenne koMIIEKCHBIX 3a1a4 110 TeMe «II0CTOSHHBIN 2IIEKTPUYECKUN
TOK».

147 KoutpoabsHnas pa6ora Ne3 no treme «IlocTOSTHHBIIN 3JIeKTPUYECKHU i
TOK».

148 DnexTpuueckas MPOBOJUMOCTb PA3IMYHBIX BEIIECTB. DJIEKTPOHHAS
IIPOBOJIMMOCTb TBEPJBIX METAJLIOB.

149 3aBUCUMOCTb  COIIPOTUBJIEHMS  METaNIOB  OT  TEMIIEpaTyphl.
CBepXIpOBOANMOCT.

150 DNEKTPUUECKUN TOK B BaKyyMe.




151

CBolicTBa 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpUMEcHas MPOBOJAUMOCTh

152 o
110JIYIPOBOIHUKOB. CBOMCTBA p-n-Niepexoa.
153 [TomynpoBOTHUKOBBIE IPUOOPEI.
ONEeKTpUUECKUH TOK B  DJIEKTPOJUTAX.  DJIEKTPOIUTHUYECKAs
154 TUccoumranus. JIEKTPOIH3.
155 3akonsl Dapajes A SIEKTPOIIU3a.
156 Pemenne 3anad Ha 3akoHbl Papanes U1 JIEKTPOIIU3A.
157 DNeKTpUYECKUil TOK B rasax. CamocTrosiTenbHbII u
HECAMOCTOSITEIIbHBIN pa3psil.
158 Pa3nuuHble TUIIBI CAMOCTOATENBHOTO paspsaa. MonHus.
159 [Tna3zma.
160 O600m1arome-moBTOPUTEITLHOE 3aHATHE 1o TEME
«DNEKTPUUYECKUN TOK B Pa3JIMYHBIX CPEAAX)»
[Ipaktnueckass pabdota Nel «M3ydeHue JBWKEHHS Tela IO
161 OKPYKHOCTH C IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO».
Brruucnenue norpemrHocteii saboparoproit padotsl Nel «M3yuenue
162 IBUKEHHSI Tela IO OKPYXKHOCTH C TIIOCTOSHHOW 10 MOIYIIIO
CKOPOCTBIO.
[TpakTuueckas padora No2 «Omnpenenenue pabOThI CHIIBI TPEHUS TIPU
163 NBIDKECHUH TeJa IO HAKJIOHHOW INIOCKOCTH.
Brruucnenne — morpemHocrerd  jabopatopHoit  paboTer  Ne2
164 «Ormpenenenue padOTHl CWIBI TPEHUS TMPU JBUKCHUH Tela IO
HaKJIOHHOM TIOCKOCTH.
165 [Ipaktnueckass pabota Ne3 «M3mMepeHue yneabHON TETUIOTHI

IIJIaBJICHUS JIbAa».




Brruucnenune nmorpemHocty mpaktudeckoi padboter Ne3 «3mepenne

166 yACJIbHOU TEIJIOTHI TIJIaBICHUS JIbIaY.

[Tpaktrueckas padora Ne4 «MccneqoBanue CMEIIAaHHOTO COCTUHEHUS
167 PE3UCTOPOBY.

Bbluuciienue  MOTpemIHOCTH — NpakTU4Yeckod  paborer  Ned
168 «MccneqoBanre CMENIAHHOTO COEAMHEHUS PE3UCTOPOBY.
169 [ToBTOpEHME MaTepuana
170 O060061eHne MaTepuana.




