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INOACHUTEJIBHASA 3ATINCKA

LIEJIN 1 3AJJAYN

OCHOBHBIMU TIETISIMU U3Y4EHUsT GUUKU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00YYarOIUXCS K HAYYHOMY U3yUEHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE MpPEACTaBIEHUH O HAy4YHOM METOJe IO3HaHMA M (OPMHUPOBAHUE
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

dopMHpoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

(bopmupoBaHUe YMEHMH OOBSCHAThH SIBIECHUS C UCIOJIb30BaHUEM (DU3MUYECKMX 3HAHUH U
HAy4YHBIX J10Ka3aTEJIbCTB;

(dbopMHpOBaHUE MPEICTABICHUH O POJIM (PU3HUKH IJIsl Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TeXHOJIOTUH;

pa3sBUTHE MpPEACTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHBIX C (DM3MKOM, MOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne 3TuX Lenell oOecreyrBaeTcss pelIeHHEM CIEAYIOIMX 3a7ad B Ipolecce
u3ydeHust Kypca GU3MKU Ha ypOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHWH 00 o0mMX (PU3HYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsI MEXaHUKY, MOJIEKYIIIPHYIO (DPU3UKY, DJIEKTPOAUNHAMHUKY, KBAHTOBYIO (PU3HKY H
3JIEMEHTHI ACTPOPU3UKU;

dbopMHpoBaHHEe YMEHUI NPUMEHSATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UUECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHS IPAKTUYECKUX PEIIEHUHN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIIEHUS PA3JIMYHBIX 3a/1a4 C SIBHO 33JaHHON (PU3MYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBUSIM 3aJja4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMaHHe (PU3NYECKMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TE€XHOJIOTMYECKHX MPOLIECCOB, MX BIUSHUS HA OKPYXKAIOLIYIO CPELY;

pa3BuTHE UHTEpPeca K chepaM MpodeccuoHaIbHON 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

MECTO ITPEJJMETA B YUEBHOM IIVTAHE

Ha usydenue ¢usuku (yriryOn€HHBIA ypOBEHb) Ha YPOBHE CpEIHEro 00I1ero oopa3zoBaHus
B 10 ximacce — 170 gacoB (5 4acoB B HENEINIO).

Y4eOHO0 — MeTOAMYECKOE o0ecriedeHre 00pa30BaTeIbLHOIO Mpoecca
®usuka, 10 knace/ Makumes I'.41., Byxosues b.b., Corckuiit H.H. nox penakiueit
[TapdentbeBoit H.A., Akiimoneproe o0miectBo «M3aatenbctBo «IIpocBemiermey

BocnurareabHbIil MOTEeHUHAI npeaMeTa «PU3MKa) peanu3yercs 4yepes:

- MPUBJICYEHNE BHUMAHUS OOYJArOIINXCS K IIEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha ypOKax
SIBJICHHM, OPTaHU3aIMI0 PAOOTHI C MOJTyd4aeMOi Ha YPOKE COIMAIbHO 3HAYMMOW HH(POpMAIIHEH;
— UHUIMAPOBAHUE €€ 00CYKICHHsI, BRICKA3bIBAHMS O0YyJAIOIIMMHUCS CBOETO MHEHHSI TI0 €€
MOBO/TY, BEIPa0OTKH CBOETO OTHOIICHUS K HEl;



- I0JI00P COOTBETCTBYIOIUX TEKCTOB JJIsl UTEHMUSI, 3a]Ja4 MHTEPECHBIX 110 COAEPIKaHUIO,
Oorarble UI€IMU, UMEIOLINE HECKOIBKO CIIOCOO0B PELICHHUS.

- 3aJJaHNA, CIIOCOOCTBYIONIHE (POPMUPOBAHUIO KPUTUYECKOTO M JIOTHUECKOTO MBILICHHS;
HaBBIKOB OLIEHKH, CTPYKTYPHPOBAaHUSI HH(POPMALIUU U BBIICICHUS TJIABHOTO;

- YMEHHUE JIOBOJUTH HA4aTyko paboTy O KOHIIA;

- YMEHHME PYKOBOJCTBOBATHCSI IPABUJIAMM IIPU BBIITOJIHEHUU 3aaHUM,

- BOCIIUTAHHE OTBETCTBEHHOTO M O€pEKHOT0 OTHOIICHUS K OKPYKAIOIIeH cpee,

- 0CO3HaHHE HEOOXOAUMOCTH MPUMEHEHUS TOCTHKEHU COBPEMEHHON HAYKH M TEXHOJIOTUI

COJAEP)KAHUE YYEBHOI'O IIPEIMETA «®PU3UKA»

10 KJIACC

Pa3zpnen 1. Hayunblii MeTO NO3HAHUS NPUPOABI.

®dusnka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTox MO3HaHMS U METOMbI
UCCIIeIOBaHUS (PU3NYCCKUX SIBICHUI.

DKCIIepUMEHT U TEOpHUs B MpoLecce Mo3HaHUs Npupoabl. HabmrogeHne u SKCiepuMenT B
buzuke.

Crioco6b! u3MepeHus (U3NYECKUX BEIMYUH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIIbHBIE
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemuocTu nu3MepeHuit pu3nmuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBJICHUN U MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJIealIbHBIN Ta3, ToueuHbIi 3apsana). ' unoreza. duznueckuii
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

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

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue cuiibl TOKa U HapsKEHUS B MU TOCTOSTHHOTO TOKa ITPH IOMOIIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX IPUOOPOB.

Pasznen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHus. Cucrema
OTCYETA.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKH.

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

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NMPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHUE NepeMelIeHU U
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUalbHON TOYKU OT BPEMEHH U UX TPpaUKH.

CBobosaHoe najseHue. Y cKopeHue cBo00IHOro najieHus. J(Buxenue tena, OporeHHOro mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHMSI MaTEpPUAIbHOW TOYKU OT
BPEMEHHU U UX rpaduku.



KpuBonuneiiHoe nBmxeHue. J[BuxeHne MaTepruaaibHOU TOUYKH 110 OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTh. llepmon m wacrora oOpamenusi. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaresibHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIHMIAOMETP, JIBHKCHHE
CHApSJIOB, LIETIHbIE, IecTepEHYAThIe U PeMEHHBIE Nepeayl, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenpb cucTeMbl OTCUETA, MILTFOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK JBHKCHUS.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

[Ipeobpa3zoBanre ABMKEHUI € UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teia, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeW, TPACKTOPHUI, CKOPOCTEN TBMKEHHUS OJHOTO M TOTO K€ Telia B Pa3HbBIX
CHCTEMaXx OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3yueHne HepaBHOMEPHOTO JIBUXKEHHUS C LIEJIbEO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

N3MmepeHne yCKOpeHUs TPU NPSIMOJIMHEWHOM PAaBHOYCKOPEHHOM JIBUYKEHHUH O HAKJIOHHOM
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO maieHus (P€KOMEHI0BaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Tela, OpOIIEHHOTO TOPU30HTAIbHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPY>KHOCTU € TOCTOSHHOW 110 MOJYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH TIEpHOJia OOpalIeHUs] KOHUYECKOTO MasiTHUKa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproToHa. MHepunanbHbie cuctemMbl OTCUETA. [[pUHIMI OTHOCUTENIBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUéTa (OmpeieiieHue, MPUMEpPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUaNbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO TIAJICHUSI OT BBICOTHI HaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX TEeNl M HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMHuueckasi CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyHierocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe TpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJa TPEHUS TOKOS.
Koadduiment tpenuns. Cunia cOnpoTUBIEHUS MPHU ABMKEHUU Tella B JKMIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckrne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX 1 HEMHEPIIUATBHBIX CHCTEMax OTCUETa.



[TpyHIMII OTHOCUTENBHOCTH.

Kauenne nAByX WIWIMHIAPOB WM IIApOB Pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHeHuE paBHOACUCTBYIOLIEH IPUIIOKEHHBIX K TELY CHJI C IPOU3BEACHUEM MACChl Teja
Ha €T0 YCKOPEHHE B MHEPLIMAIBLHONW CUCTEME OTCUETA.

PaBeHCTBO Cuil, BO3HUKAIOIIMX B PE3YNIbTATE B3AUMOICHCTBHS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpeHHOM NTOABEME U MAJICHUU.

[{eHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOAEHCTBYIONIEH CUIT TP IBMXKEHUH OpycKa 110 HAaKJIOHHOW IJIIOCKOCTH.

[IpoBepka rumorespl O HE3aBUCHMOCTH BPEMEHM JBMKEHMSI Opycka [0 HAKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasrie, oT ux nedopmanuu.

N3ydeHne ABUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne kodpGUIeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOMW IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpoe Teno. [locTynarenbHoe U BpallaTelbHOe JBHKEHUE TBEPIOTO Tela.
MoMeHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxecTu Tena.

VYcnosus paBHOBECHS TBEPAOIO TEINA.

YcroitunBoe, HeyCTOHYHMBOE, Oe3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOIMIAb ONOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmmynabca MaTepualbHOM Touku. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.



PaGoTa cunbsl Ha MaJoOM M Ha KOHEYHOM nepemelnieHuH. ['padudeckoe mpeacraBieHue
paboThI CHITHIL.

MoniHOCTh CHIIBI.

Kunernueckast sHeprus marepuaibHON TOuku. TeopemMa 00 M3MEHEHMM KHHETHYECKOU
SHEPruu MaTepUaJbHON TOUKHU.

IloreHumanpHple U HENOTEHUUaNbHbIe CWiIbl. [loTeHumanbHas sHeprus. lloreHuuanbHas
SHEPTUs ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHImManpHas SHEprus Teaa B OJHOPOJHOM
IrpaBUTallMOHHOM Mojne. [loTeHnuanbHas sHeprus Tejna B TPaBUTALMOHHOM I10JI€ OZHOPOJHOTO
mapa (BHYTpH U BHe L1apa). Bropast kocmuueckast CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTUHU.

VYopyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHyinm mis MOealbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

W3mepeHne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHON SHEPTUH MIPU IEHCTBUU HA TEIIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu cBOOOIHOM Ha/ICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHNS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBL.

HccenenoBanue cCoOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHETUYECKOM YHEPTUHU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHs MOTEHINAIbHOM SHEPTrUU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenne paboOThl CHIIBI TPEHUS TP IBUKEHUH TeJla [0 HAaKJIOHHOW MIOCKOCTH.

Pazgen 3. MoJsiekyasipHas (PM3HKA M TEPMOAUHAMHKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHetnyecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHosckoe npmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI] BellecTBa. MOAenu CTPOCHHUS ra30B, )KUJIKOCTEH U TBEPIBIX TeJ U OObSICHEHUE CBOWCTB
BEllecTBa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BemlecTBa. [locrosHunas ABorazpo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama Temmepartyp
Lenbcus.

Mopenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH: YAaCTHUIIbI Fa3a ABUKYTCS
XAO0THYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temreparypa
(mkanma Ttemnepatyp KensBuna). 3akon /[lanerona. W3ompomecchl B HeadbHOM rase ¢



MOCTOSTHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe mpencTaBieHre U30MPOILIECCOB: N30TepMa,
u30x0pa, n3obapa.

CBs13b MEXKy TaBJICHUEM U CPEIHEN KUHETUYECKOM S3HEPIHEN MOCTYATENbHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€AIbHOTO ra3a (0CHOBHOE YpaBHEHHE MOJICKYIIPHO-KMHETUYECKON TEOpUH
UJEaNbHOTrO rasa).

CBs3p  aOCONIOTHOM  TEMIIEpaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpeIHel
KMHETUYECKOW dHEPrueH MOCTyNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.

TexHuueckue YCTpOICTBA U TEXHOJIOTMUYECKHE MPOIECChl: TepMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopomnuk ¢ 3anuceo peaibHOro OpOyHOBCKOTO TBUKEHHUSI.

Juddyzus xuaKocTen.

Mogensb onbita LlTepHa.

[IpuTsxeHue MoJIeKyI.

Mopenu KpUCTaIUIMYECKUX PEIETOK.

Habumonenue u vccnenoBannue U30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

N3ydyeHrne uU30TEpMUYECKOro Ipolecca (pPEeKOMEHIOBAHO MCIONb30BaHUE LU(POBOH
nabopaTopun).

N3yueHnue nu30XopHOro Impoiecca.

H3ydenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoaunamuyeckas (Tl) cuctema. 3agaHre BHEIITHUX YCIOBUHN [T TEPMOIUHAMUYECKOM
cuctembl. BHelHue n BHyTpeHHME napaMeTpsl. [lapameTpsl TepMOINHAMUYECKOW CUCTEMBI KaK
CpeHME 3HAYECHUS BEJIUYMH, OIMCHIBAIOIINX €€ COCTOSSHHE HA MUKPOCKOITMYECKOM YPOBHE.

Hynepoe nauano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mognens wuzaeanbHOro raza B TEPMOJUHAMHMKE — CHCTEMa YPAaBHEHMI: YpaBHEHHE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPIUM. Y CIOBUS NPUMEHHMOCTH
TOW MOJENN: HM3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mus
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO MI€aIbHOTO rasa.

KBasucratnuecknue u HECTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOoAMHaMHKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennomnepenaya Kak crnoco0 HM3MEHEHHUs BHYTPEHHEH SHepruud TepMOIMHAMUYECKON
cucTeMbl Oe3 coBepleHus: padoTel. KOHBEKIMS, TEMIONPOBOIHOCTD, U3ITyUCHHE.

KomnuectBo TemnoTel. TemToéMKOCTh Tena. YIenbHass W MOJISIpHAsA TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenayde. [lonsatre 06 annadbatHOM mporiecce.

[TepBblii 3aK0H TepMOAMHAMUKU. BHyTpeHH:As sueprus. KonmuuecTBo TeroTs 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.



Bropoil 3akoH TEepMOAMHAMHUKHM JUIsl PABHOBECHBIX IPOIIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT EAMHCTBEHHAs aauadara.
AOcoitoTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT O0oJiee XOJIOJAHOrO Tejla K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
Heob6patumocTh npupoaHBIX MPOIECCOB.

[TpunimMne! geiicTBuUs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCIEKThl MCIIOIb30BAHUS TEIUIOBBIX JABUrarened. TemnoBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHu4eckue ycTpoMcTBa M TEXHOJIOTMYECKUE MPOLIECCHI: XOJOAWIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnd, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEMIIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
yTHIIM3a1Msa OMOOPTaHUYECKOTO TOIUIMBA JIJISt BEIPAOOTKH «TETUIOBOMY M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacCIIupPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJIeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aMMOCBS3M DHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHne © KulleHuWe. YJenbHas TeIoTa
napooOpa3zoBaHusl.

Haceimmennsie ¥ HeHacwilieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT TEMIEepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JAaBJIECHUS B )KUJKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucranmuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TeroTa miasieHus. CyonuMarius.

Hedopmaruu tBEpAOro Tena. Pactsokenne u cxartue. Casur. Moayns FOnra. Tlpegen
yrapyrux aedopmanui.

TennoBoe pacmMpeHnue KUAKOCTEH U TBEPIBIX TeJ, 00BEMHOE U JMHEHHOE paCITUPECHHE.
AHTapMOHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHHUS TEI
(Ha KaYECTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanunspHbie
ABJEHU. /aBieHue 1o UCKPUBIEHHOM MOBEPXHOCTHIO KUIKOCTH. Popmymna Jlanmaca.



TexHH4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHBIE MaTEPUAJIB.

Hemoncmpayuu.

TemnoBoe pacmupeHue.

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunenue. Kurnenue rnpu NoOHMKEHHOM JaBJICHUU.

W3mepenne cuilbl IOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Bune! nedpopmanuii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

M3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUs] JKUIAKOCTEH.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbAA.

M3yuyeHnue CBOMCTB HACBIICHHBIX IIaPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHUH.

N3mepenue ko3¢ puienTa NoBepxXHOCTHOIO HATSKEHHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JleOpMaIii PE3UHOBOTO 00paslia OT MPHIOKEHHON K HEMY
CHUJIBI.

Pasznea 4. diekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U e€ MposABIEHUs. DIIEKTpUUEeCcKUil 3apsan. [Ba Buaa ayeKTpUUYECKUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTpUUECKUE 3apsi/Ibl.

Hanpsok€HHocTs  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
IEKTpUYECKOro NoJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIIMANIOB M HaIPSKEHUE.
IToTrenumanpHas S3HEPrus 3apsiaa B AIEKTPOCTATUYECKOM ToJie. IloTeHmal 3J1eKTpoCcTaTuYeCKOro
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB JJIS 3JIEKTPOCTATHYECKOIO MO
(KaK OHOPOAHOTO, TaK M HEOJJTHOPOJHOTO).

[TpuHIMI CYyTIepHIO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KapTuns! mMHNAN HaOPsyKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMDNEKTPUKH B 2JIEKTPOCTATUYECKOM MoJ€e. J(MaaeKTpuyeckast MpOHUIAaEMOCTh BELIECTBA.

Kongencarop. ONEeKTPOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopaA.



[TapannmensHoe ~ coequHeHne  KoHAeHcaTopoB.  llocimenoBaTenbHOE — coeaMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

JIBrKeHue 3apsyKeHHON YacTUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLIUTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY CeTpoicTBO U MPUHITUIT ACHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allIHTa.

YCTpolcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOpa OT IUIOMIA/I IIACTHH, PACCTOSIHUS
MEXAY HUMH U IU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs) TMPH  MOCIEAO0BATEIHLHOM
COEITMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hamnpsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DNEKTPUUECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTb COIIPOTUBIIEHNUS OJTHOPOJIHOTO POBOHUKA
OT €ro JUIMHBI U IJIOUa/IM NOTEPEYHOr0 CeUeHus. Y IeJIbHOE CONPOTUBIICHNE BEIIECTBA.

IlocnenoBarenpHOE, NapAJIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoynsa—Jlenua.

MoIHOCTb 31eKTpUYECcKOro Toka. TernoBas MOITHOCTh, BbIJIEIsieMas Ha PE3UCTOpeE.

O/1C 1 BHyTpeHHee COPOTUBICHHE UCTOYHHKA TOKa. 3aKkoH OMa JUIsl MOJIHOM (3aMKHYTOM)
AIIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpOoTKO€E 3aMBbIKaHHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECChl: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapPsHKEHUSL.



HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUS] MU PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOAA.

3aBUCUMOCTb COINPOTUBIEHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

HccenenoBanue 3aBUCUMOCTH CHITBI TOKA OT COITPOTUBIICHHUS ITPHU TOCTOSIHHOM HAIPSIKEHUU.

[Tpsimoe m3zmepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Cnioco0OsI coeqrHEHUsT UCTOYHUKOB Toka, DJ[C GaTapeii.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuuenue mpejeia u3MEepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

Hccnenosanue 3apucumoct 3/1C ranbBaHUYECKOTO 31€MEHTA OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTU MOTEHLIMAJIOB MEXAY MOJI0CAMU HUCTOYHHMKA TOKA OT CHJIbI TOKA B
LEIH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexTpuueckas MIPOBOAUMOCTb pPa3IMUYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXNpoBOAUMOCTb.

DneKTpruuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHash MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiicTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBbBIE TPHOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazes 1UIst 3JIEKTPOIH3a.

OnekTpuueckuii TOK B razax. CaMOCTOSITENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHnueckue yCTpPONMCTBA UM INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIAMIIBL,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbl 2nekTponunsa dapazes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npakmuxym.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.



HccenenoBanne 3aBUCUMOCTH COITPOTHUBIICHHS] TEPMOPEZUCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKUil MPAKTUKYM.

CrniocoOb1 u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OlLeHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIeI0BaHUN 3aBUCUMOCTEN (PU3UUECKUX BETMYHH,
MIPOBEPKa MPEAI0KEHHBIX TMIOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHNYECKHIA HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHsa B 10 kilacce OCyIIECTBISETCS C y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesxicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4yHbIH (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHmi. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKHUBOH mpupoje, auddysus, ocMOcC, TEII00OMEH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKAWIIEeW  Cpelbl,  yTHIA3auus
OMOOPraHNYECKOro TOILIUBA JJISi BHIPAOOTKH «TETUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBJICHUS B )KUBOU NMPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHe HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TE, )KUJIKOCTEN U
ra3oB, JKUIKHAE KPHUCTAUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOIUTHUYECKAsS
JICCOLIMaIus, TaJIbBaHUKA, JIEKTPOHHAs MUKPOCKOTIIHSL.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXAHU3MOB, YUET CyXOro U
JKUAKOTO TPEHHs B TEXHUKE, CTATUYECKHME KOHCTPYKIMH (KPOHIUTEWH, peneryaTsie
KOHCTPYKIUH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUS! MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
U JIpyrue), ABUTATelIb BHYTPEHHETO CrOpaHMs, MapoBas TypOMHa, OBITOBOM XOJOIUJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyYEHUS COBPEMEHHBIX MAaTepUajoB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3€eMIICHHE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOIYIPOBOAHUKOBBIE TIPUOOPHL, TaJIbBAHUKA.

[TNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE
JIMYHOCTHBIE PE3YJIBTATHI
JInuHoCTHBIE pe3yJIbTaThbl OCBOCHMS yueOHOro npenmMera «Pu3nKa» JOIKHBI OTpaXKaTh

TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHX



yOSKJEHUH, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
pacuIMpeHe *XU3HEHHOTO OMbITa M ONbITa JAEATEILHOCTH B IMPOLIECCE peaH3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECAX I'Pa’KIaHCKOI0 OOILIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3ally;

e yMEHHUE B3aUMOJICHICTBOBaTh C COLMUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHM C MX
(GYHKUIMSAMEU 1 Ha3HAYCHUEM;

® TOTOBHOCTb K 'YMaHUTapHOH U BOJIOHTEPCKOH NEATEIBbHOCTH.

NATPHOTHYECKOr0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM MIAEHTUYHOCTH, MATPUOTU3MA;

® [[CHHOCTHOE OTHOIIEHHE K rOCYAapCTBEHHBIM CHMBOJAM, JTIOCTHKEHUSAM POCCUICKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHUS;

e Ccr0COOHOCTH OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYACh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B IEATEIILHOCTH YUEHOTO;

® 0CO3HaHME JMYHOI'O BKJaJa B IOCTPOEHUE YCTOHUNBOro Oy IyIIero.

ICTETHYECKOr0 BOCIIMTAHUS:

® DOCTETUYECKOE OTHOUICHWE K MHUpY, BKJIIOYAsh SCTETUKY HAay4YHOTO TBOpPYECTBA,

npHCyIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP Oymymieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (PU3UKU HA
HOPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJIOTHUECKOM KYJIbTYphl, OCO3HaHME TIJI00AJILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

® IUIAHMPOBAHME U OCYLIECTBIECHUE JCHCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HaHUS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

® pacIIMpeHHe OmbITa JEATEIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCST 3HAHUH 0 (hU3HKE.

LHEHHOCTH HAYYHOI' 0 O3HAHMS:

e copMHPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (prU3HUECKON HAYKH;

® 0CO3HaHHE LEHHOCTH HAy4YHOH JEATENIbHOCTH, TOTOBHOCTh B IPOLIECCE H3YUEHHS
(GU3UKKM  OCYILECTBJIATh  MPOEKTHYIO M MCCIEJOBATENbCKYI  JEeSTEeIbHOCTD
WH/IMBUIYAILHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIHO (DOPMYITUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATD LENU JEATEIbHOCTH, 331aBaTh IIapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabaTbiBaTh IJIaH peIIeHUs NpoOdjaeMbl C Yy4ETOM aHajuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEINISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSX pPEaIbHOIO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBLle ucciaenoBaTelLCKUeE AeiiCTBHSA .

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKOM
HAYyKH;

BJIa/IETh HAaBBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
(GU3HKKM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB
pemieHnus 3aaad  (PU3MYECKOTO COJNEPIKaHUs, MPUMCHCHHIO PA3JIMIHBIX METOOB
MTO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPCTAIINH,
peoOpa3OBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyallU3UpOBAaTh 3aJady, BbIJIBUTaTh
TUNOTE3Y €€ pelIeHus, HAXOIUTh ApTrYMEHTHI TS I0Ka3aTeNbCTBA CBOUX YTBEPKICHHH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKU;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OITBIT,

YMETh MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001AaCTh KUZHEAEITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIaJICTh HABBIKAMU MOJY4YEHUs HH(POpMAUU (PU3UUECKOTO COJIepKaHHUS U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIIATH IOUCK, aHAIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIOJIb30BaTh Cpe/CcTBAa HMH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pElIEHMM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHM3allMOHHBIX 331ad C



cobmoneHneM TpeOOBaHMI JPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeXeHnsl, MPAaBOBBIX M OSTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJCpKAaHUS B PA3NUYHBIX (opMmarax Cc yd&€ToMm
Ha3HAYCHUS MHPOPMALMU U TEIEBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
NPEJICTAaBICHUS U BU3yaTH3aIlHH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYaIMil U CMATYaTh KOH(MIUKTHL;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C UCIOJIb30BAaHUEM SA3BIKOBBIX
CPENCTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U MHAUBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUI ¢ yU€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPJIWHHPOBATH
JEUCTBUSL MO €€ JTOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIU C
y4€TOM MHEHHUN YYaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHKAa KOMAaHIbl B OOLIUi
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UEH C MO3ULIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE ITOBEJICHUE B PA3IMYHBIX CUTYaLUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEILHOCTh B 00JaCTH (DPUBUKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBAThH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIAThH TUIAH PEIIEHUS] paCUETHBIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOThl C YYETOM HMMEIOLIMXCS PECYpCoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAMIIMU B 001acTH (DU3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalldsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNbTATOB LEIAM;

BJIAJCTh HABBIKAMU IIO3HABATENIbHOW pe(IEKCHMM KaK OCO3HAHUS COBEpIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIBTATOB M OCHOBAHU;

UCIIO0JIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIIeHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;



NpUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JTOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B nponecce AOCTHXXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI MPOrpaMMbl MO (U3MKE Ui
YPOBHS CpeHero ooiiero o0pa3zoBaHus y 00y4yarolUXcs COBEPUICHCTBYETCS IMOLMOHAIBHBIN
UHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUCTh HAIIPABICHUS PA3BUTHUSI COOCTBEHHOH SYMOIIMOHAIBHOM Cephl, OBITh
yYBEpEHHBIM B ce0e;

CaMOpPETyJIMpPOBAaHHUs,  BKJIIOYAIOLIETO  CAaMOKOHTPOJIb,  yMEHHE  NPUHUMATh
OTBETCTBEHHOCTD 32 CBOE IMOBEICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YYUTHIBaTh €r0 TPU OCYIIECTBICHWH OOLICHUS, CHOCOOHOCTh K COYYBCTBUIO H
COIIEPEKHMBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JOPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHL.

I[NPEAMETHBIE PE3VIJIBTATDI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOW M 3THYECKOM cdepax AEsITeNIbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOI Hay4YHOU KapTHUHE MUPA, 3HAYEHNE ONUCATEIBbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTENIBHOM M TPOTHOCTUYECKOM (QyHKIMIM (u3nueckoi TeopuH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3UKHU U TEPMOJUHAMUKY, POJIb (PU3UUECKOI TEOPUH B POPMUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS IPUMEHUMOCTH MoJienel (PU3UUeCcCKUX Te U MPOLECCOB (SBICHUI):
MHepLMaJIbHas CUCTeMa OTCu€ra, aOCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYTroe CTOJIKHOBEHUS, MOAEH Ta3a, XKHUJIKOCTH
U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJIeaNIbHbBIN ra3, TOYEUHBIH 3apsi, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh ycloBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI XxapakTep (QyHAAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHUYECKHUE TPOIECCHl M SIBJICHHUSA, HCIOJIb3Ys
OCHOBHBIC IIOJIO)KEHUSI W 3aKOHBl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JBWDKEHUS, (OpPMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBIDKEHUS, MPeoOpa3zoBaHMS
["anunes A CKOPOCTH U EpeMeNeH s, 3aKoHbl Hbl0TOHA, TPUHILINIT OTHOCUTEIHHOCTH
[lanunes, 3aKoH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXpPAaHEHMsI UMIyJIbca |
MEXaHUYECKOM SHEpruH, CBsI3b pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW IHEpIHuH,



YCIIOBHUSI paBHOBECHS TBEPAOro Tena), MPU 3TOM HCIOJb30BaTh MaTeMaTHYECKOe
BBIpQXXCHHE 3aKOHOB, YyKa3bIBaTh YCIOBUS NPHUMEHUMOCTH (DH3UYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TpPEThero 3akoHOB HproTOHa, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTCHUS;
AHATM3UPOBATh M OOBSCHATH TETUIOBBIC MPOIECCHl U SIBICHUS, MCIOIb3Ys] OCHOBHBIE
nonioskenuss MKT u 3akoHbI MOTeKyIsipHON (PU3UKK U TEPMOJIUHAMUKY (CBS3b IaBICHUS
UJCAIBHOIO ra3a CO CPEIHEH KHUHETHYECKOM DSHEpPruedl TEIUIOBOIO [JBHKEHUS U
KOHIIEHTPALUEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHUHETHUECKOM
SHEPIrHel TEIJIOBOTO JIBJKEHMSI €ro 4acTHL, CBS3b JAaBICHUS HACAIBHOIO Ta3a C
KOHIIEHTpallUe MOJIEKYJ U €ro TeMIrepaTrypou, ypaBuenue MenpaeneeBa—Knanelpona,
NEPBBI 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHECHHUS SHEPIHH B TEIUIOBBIX MPOIECccax),
IIPY 3TOM HCII0JIb30BAaTh MATEMATUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCIIOBHS
MIPUMEHUMOCTHU ypaBHeHUs1 MenaeneeBa—Knanelpona;

AQHAJM3UPOBATh W OOBACHATH JJICKTPUUECKUE SBICHUSA, HCIIOJIb3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS JIEKTPHUUECKOTo 3apsija,
3akoH KysoHa, IOTEeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, IPUHLUIT CYIIEPIO3ULIUN
AIIEKTPUYECKHUX IOJIEH, IPU ITOM yKa3bIBasi yCJIOBUS NPUMEHUMOCTH 3aKoHa KysoHa, a
TaK)K€ MPAKTUYECKU BAKHBIE COOTHOIIEHUS: 3aKOHbI OMa Juisi yyacTKa IEenu U IS
3aMKHYTOM 3JIeKTpudeckoil menwu, 3akoH xoyns—Jlenua, nmpasmia Kupxroda, 3axoHbl
®Dapages 1715 IEKTPOIN3a);

ONMKCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUS, UCIONb3ysS BEJIUYUHBL: MEepEMEIlCHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMbI TE€Jl, CHJIa, MOMEHT CHUJIbI, 1aBIICHHE,
MOTEHIMAIbHASL DHEPTUs, KUHETHYECKash JHEPrus, MEXaHW4yecKas SHeprus, padora
CHUJIBL, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJIa TSKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHNUS,
MOIIIHOCTb, SHEPTHUS B3aUMOACHCTBUS Tea ¢ 3eMI€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrpyroit aedpopmanuu MNpy>KUHBI, KOJIHMYECTBO TEIJIOTHI, aOCONIOTHAs TeMIeparypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSS SHEPT U UEaIbHOTO OJHOATOMHOT'O rasa,
pabota wuaeambHOrO Trasza, OTHOCHTENIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ wmmeamnpHOTO
TEIJIOBOTO JIBUTATENISA; JEKTPUUYECKOE TOJIe, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO OIS,
HaIpsOKEHHOCTh TOJISI TOYEYHOrO 3apsja WIM 3apsHKEHHOTO Iapa B BaKyyMe M B
JIUDJIEKTPUKE, TOTEHLIHAN JJIEKTPOCTATHYECKOrO IOJs, Pa3HOCTh IIOTEHIMAJIOB,
ANIEKTPOJBIIKYIASL CHJIA, CHJIA TOKA, HAIpPSDKEHHE, MOIIMHOCTh TOKA, JJIEKTpUYECKas
€MKOCTb IIJIOCKOTO KOHAEHCAaTOpa, COMMPOTUBIIEHUE YYaCTKa LEMHU ¢ TIOCIE0BATEIbHBIM
U TapajUIebHBIM COEAMHEHUEM PE3UCTOPOB, DJHEPTUsl DSIEKTPUUYECKOrO MO
KOH/JIEHCATOopa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUs (U3MUECKUX SIBICHUIN: MEXaHUYECKOE ABMKECHUE,
TEIUIOBOE JABMKEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBHIKEHUE,
nuddy3usi, ucnapeHue, KWUIMEHWEe W KOHJICHCAlMs, IUIABJIEHWE W KPUCTaJUTH3aIlns,
HaIpaBJIE€HHOCTh  TEIUIONEPENayu, dSJEKTpU3alus Tel, HKBUIOTCHIHAIBHOCTh
MOBEPXHOCTH 3aPS>KEHHOTO TPOBOJIHUKA;

MPOBOANTH WCCIIECIOBAHUE 3aBUCHMOCTH OIHOW (PM3MUYECKON BENUYHHBI OT JAPYroil ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YNIHTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKMX BEIMYUH B BUJIC
rpauKoOB C y4€TOM aOCOJIOTHBIX IMOTPEITHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHMS;



MPOBOJANTh KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIWYUH, TpPHU 3TOM BEIOHpATh
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

IIPOBOJMTD OIBITHI 110 MPOBEPKE MPEAJIOKEHHOMN MMIOTE3bl: JIAHUPOBAThH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH MOJTYYEHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

coOnrofarh mpaBuiaa 0e30MacHOro TpyJda IpH MPOBEICHUU HCCIICIOBAHHMA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATEIBCKOW W TPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1AOOPATOPHOIO
00opyI0BaHNS;

pelaTh pacu€THbIE 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOM (PU3MYECKON MOIETIBIO:
HA OCHOBAaHHMHM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3UYECKOW MOJIEINH,
OTBEUAIOIIeH TPeOOBAHUSAM 33/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOpUN MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pelieHuss 3ajad, MPOBOJUTH pacu€Thl HAa OCHOBAHMM HMEIOIIUXCS JAaHHBIX,
aQHAJM3UPOBATh PE3YJAbTATbl M KOPPEKTUPOBATh METOJbl PEHICHHS C Y4ETOM
MOJIYYCHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOINe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieoB
Kypca (DM3WKH, a TakKe WHTETpPAlMH 3HAHWW U3 JPYTUX TPEIMETOB ECTCCTBEHHO-
HAyYHOTO IIMKJA: BBICTpauBaTh JOTHMYECKYIO LIETIOYKY PACCYKICHHH C Omopod Ha
M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JIEeATETLHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TMPOIECCaMHU, C TO3UIIHI
HKOJIOTUYECKOU 0e30MacHOCTH, MIpeICTaBICHUIA 0 paroHaIbHOM
MPUPOIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOIb30BAaHUU JIOCTIDKEHUN HAYKU U
TEXHOJIOTH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEeil GU3NYECKOTO COEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX  TEXHOJOTHA, TIPH  OTOM
WCIIOJIH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JJIS IOMCKA, TepepadoTKU
U TIpeAbABICHUS YIeOHON U HAYyYHO-TIOMYNSIPHON WH(GOPMAIIUU, CTPYKTYPUPOBAHUS U
UHTEpIpETaMU HHPOPMAINH, TTOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJM3UPOBATh MOJTy4aeMyl0 HH(GOPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIUXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHUKA MH(HOPMAIIHIH;
MPOSIBJIATh OPraHU3allMOHHBIE W TIO3HABATECNIBHBICE YMEHHUS CaMOCTOATEIHLHOTO
PHOOPETEHUST HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS IPOCKTHBIX M yUeOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIE C WCIOJIHCHUEM PA3JIMYHBIX COIUAIBHBIX pOJIeH, TUIAHHPOBATH
paboTy TpPYMIbI, pPAMOHATBHO PACHpeNesiTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYaIUsX, aJlcKBaTHO OIICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMaTpuBaeMoi TPOOJIEMBI,



® [POSBIATH MOTHBAMIO K Oyxaymed npodecCHOHaIbHOM — AEATENbHOCTH 110
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO POQUIIS.
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OCHOBHBIC BUABI ACATCIBHOCTHU
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Hayunsblii MeTO1 TO3HAHUS
MPUPOABI

Hror

0 TIO pazaeny

YyacTue B AUCKYCCHUU O POJId (PU3NUECKON TEOPHUHU B
(bOopMUPOBAHUHU TIPEIICTABICHHA O PU3NICCKON KapTHHE
Mupa, MecTe PU3nYecKoil KapTUHBI MUPa B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEICTABICHHUH O
MpUpoe.

W3y4eHne MOHITHIA «TUTIOTE3a», «(PU3NICCKUI 3aK0HY,
«(puznueckas Teopus.

PaccmoTtpenue rpaHuil MPUMEHHMOCTH (PU3NISCKUX
3aKOHOB.

CpaBHeHHE H3MepeHUH (HPU3NIECKUX BEJIUYHH MPU

MTOMOIIIM aHAJIOTOBBIX U LU(PPOBBIX U3IMEPUTETHHBIX
npuOOpOB, HATIPHUMED, TPU U3MEPEHUH CHITBI TOKA H
HAINPSOKSHUS B IETIH TTOCTOSTHHOTO TOKA MTPH TOMOIITN
aHAJIOTOBBIX M NU(POBBIX H3MEPUTEIHHBIX TPHOOPOB.
OcBoenne croco00B OIEHKH MOTPEITHOCTEN
U3MEPECHUM.

Pa3zpgen 2. MEXAHUKA

2.1

Kunematuka

10 1

[IpoBenieHrE KOCBEHHBIX U3MEPEHUN MTHOBEHHOM
CKOPOCTH U YCKOPEHHMS TE€JA, B TOM YUCJIE YCKOPEHUS
CBOOOIHOTO MAJCHHUSI, TPOBECHUE HUCCIIETOBAHUS
3aBHCHUMOCTEH MKy (U3MUECKUMU BeTUYNHAMU
(MyTH OT BpeMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUH,




nepuoja oopamieHusi KOHUYECKOro MasiTHUKA OT €ro
[IapaMeTPOB) U OIBITOB IO IIPOBEPKE MPEI0KEHHON
TUIIOTE3bI IPU U3YYEHUU PABHOYCKOPEHHOIO
IIPSIMOJIMHEMHOTO ABU)KECHNUS, ABH)KCHUS TEIA,
OpOLIEHHOT0 TOPU30HTANIBHO, ABMKEHHS Tela 10
OKPYXHOCTH C IIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.
Ornpenenenre adCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUH (PU3NUECKIX BEINYHH.
Ouenka rpanuil morpentHocteit. Mzyuenue moaenu
CHUCTEMBI OTCUYETA, CPABHEHUE IIyTEH, TPACKTOPHIA,
CKOPOCTEH IBUYKEHUS OJTHOTO U TOT'O K€ TEJIa B Pa3HBIX
cucreMax oTc4éra. AHAINU3 pa3HbIX CIIOCOOOB
UCCIIEI0BaHMsl IBHKeHUI. PaccMoTpenune npenesbHoro
[Iepexo0/1a ¥ U3MEPEHNE MIHOBEHHOM CKOPOCTH.
MonenupoBanue npeoOpa3oBaHUsl JBUKEHUI ¢
UCII0JIb30BAaHUEM MEXAaHU3MOB, U3yUEHHUE
peoOpa3oBaHus YIII0BON CKOPOCTH B PEAYKTOPE.
AHanu3 HanpaBJIeHUs] CKOPOCTHU MPH JIBUKEHUH 110
OKpYXHOCTH. PelieHne pacu€THbIX 3a1a4 C IBHO
3aJJaHHOM W HESBHO 33/1aHHON (PU3MUEeCKON MOJIENBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hOpMYIT
KMHEMaTuKU. Penienne kaueCTBEHHBIX 3a/1a4,
TpeOyIOIMX NPUMEHEHNS 3HAaHUN TI0 KHHEMAaTHUKe.
OO®bsicHeHHE yCcTpOWCTBA U IPUHLIMIIA AEHCTBUS
CIUJOMETPA, HEMHBIX, ECTEPEHUYATHIX U PEMEHHBIX
nepeaad, CKOPOCTHHIX TU(PTOB. OOBsICHEHNUE TBUKEHUS
cHaps10B. OnpeaeneHue yciIoBUA MPUMEHUMOCTH
Mojiesielt pU3NUECKUX TeJl U MPOLECCOB (SABICHHH):
MaTepuaabHas TOYKa, PABHOYCKOPEHHOE JIBUJKEHUE,
cBOOOIHOE Ta/ieHHe. BrinonHeHne yueOHbIX 3a1aHui




Ha aHAJIN3 MEXaHWYECKUX MPOIIECCOB (SBJICHUI) C
HCITOJIb30BAHUEM OCHOBHBIX IMOJIOKEHUH U 3aKOHOB
KMHEMATUKH: OTHOCUTEIHBHOCTh MEXaHUUECKOTO
JIBIDKCHUSI, POPMYIIBI KHHEMATHKH PAaBHOYCKOPEHHOTO
JIBIDKCHUSI, TpeoOpazoBanus [ 'anmuies 11 CKOPOCTH U
nepeMenieHusl.

2.2

JmHamMuka

10

[IpoBenenre KOCBEHHBIX U3MEPEHUI
PaBHOACHCTBYIOMIECH CHIT U KO3 PHUIIMEHTA TPEHUS
CKOJIbXKEHUS, TPOBEICHHUE UCCIIEIOBAHUS 3aBUCUMOCTEN
(bU3NUIEeCKUX BETMYUH (CHII yIIPYTOCTH, BO3HUKAIOIINX
B IIPYKUHE U PE3NHOBOM 00pa3siie, OT ux aedopMaiiumn)
1 OIIBITOB 110 MPOBEPKE MPEATI0KEHHON TUIIOTE3bI IPU
M3YYECHUHU JBUKEHUS OpyCKa MO HAKJIOHHOW TIOCKOCTH,
JBYDKCHUS] CHCTEMBI CBSI3aHHBIX Tell, 1e(hOpMaIiy Tell.
Omnpenenenre abCONMIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEHN U3MepeHu (PU3NUECKUX BEITHUUHH.
OlneHKa rpaHull MOrpenIHOCTEH.

HccnenoBanue IBUKEHUS] CUCTEMBI TE€N, CBI3aHHBIX
HUTHIO, IEPEKNHYTON yepe3 NErkuil 010K, IBUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM

KO3 (UIIMEHTOM TPEHHUsI, TBUKESHHSI TPy3a Ha By C
TPEHHUEM.

Habntoienue ABMKEHUS TNl B MHEPIHATBHBIX U
HEUHEpLHaIbHBIX CUCTEMaX OTCuéTa, Halpumep,
KAaueHHUsl IBYX [IWIMHAPOB WJIM IIAPOB Pa3HON MacCCHhI €
OJINHAKOBBIM YCKOPEHHEM OTHOCUTEIILHO
HEUHEPLIUAIBHON CUCTEMBI OTCUETA.

N3ydeHnne neHTpoOeKHbIX MEXaHU3MOB.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.
Pemienue pacy€THbIX 3a71a4 C IBHO 33JJaHHOW U HESIBHO
3aJJaHHOM (pU3MUECKON MOJIEIBIO C HCIIOJIb30BaHHEM




OCHOBHBIX 3aKOHOB U (OpMYJT KHUHEMATHUKU U
JTUHAMUKH.

Pemennie kauecTBEHHBIX 3aa4, TPEOYIOLIUX
MPUMECHECHUS 3HAHUN 110 KHHEMATHKE U TUHAMHUKE.
OOBsiCHEHHE YCTPOMCTBA U IPUHITUIIA JCHCTBUS
MOIITUITHAKOB.

OObscHeHne ABMKEHUS UCKYCCTBEHHBIX CITYTHHUKOB.
Omnpenenenue ycioBUil IPUMEHUMOCTH MOJAETEH
(UBUYECKUX TEJ U IIPOLIECCOB (SBICHUMN):
WHEpIHAJIbHAS CHCTeMa 0TCUYETa, MaTepHUaIbHas TOYKA,
abcomoTHO yripyras nedopmarms.

BrimonHeHne y4eOHbIX 3aJaHIi Ha aHAIHN3
MEXaHUYECKUX MPOLIECCOB (SIBICHUN) C
MCIIOJIb30BAHNEM OCHOBHBIX TIOJIOKEHUH M 3aKOHOB
JTUHAMUKU: TpU 3aKkoHa HploTOHA, MpUHIMT
OTHOCUTENIbHOCTH ['aymiiest, 3aKOH BCEMUPHOTO
TaroteHus. Pabota B rpymnmnax npu o0CyKAeHUH
BOIIPOCOB MEKIIPEIMETHOTO XapakTepa (Harmpumep, mo
TeMe «JIBuKeHHe B IPUPOCH)

2.3

Craruka TBEpAOTO TENa

[IpoBenenue uccneq0BaHus yCIOBUN PAaBHOBECUS
TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHHUS;
KOHCTPYUPOBAHUE KPOHILUTEWHOB U PACUYET CUIL
YIPYTOCTH; U3y4EHHE YCTOMYMBOCTH TBEPIOTO TEIA,
HMMEIOLLETO TUIOLIAIb ONOpHl. Pemenne pacuéTHbIx
3a/1a4 C SIBHO 33JJaHHOM U HESIBHO 33JIaHHOMN
(bu3MYECKOIl MOJIENBIO ¢ UCMOJIb30BAHUEM OCHOBHBIX
3aKOHOB M ()OPMYIT CTaTUKH. PerieHne kaueCTBEeHHBIX
3aja4, TPeOYIOIMNUX MPUMEHEHUS 3HAaHUH 10 CTaTHKE.
OObsicHEHNE YCTPOICTBA U IPUHITUTIOB JCHCTBUS
KpOHILTEHA, CTPOUTEIBHOTO KpaHa, pelIETyaTbiX
KOHCTpYKIMUA. OnpeesieHne yCIOBUI MTPUMEHUMOCTH
Mojiesiel pu3ndecKux Ten: abCOMOTHO TBEPIOE TEIO.
BrimonHeHne yueOHBIX 3a/laHU Ha aHATN3
MEXaHHUYECKUX MPOIIECCOB (SIBICHUN) C




2.4

3aKOHBI COXpPAaHCHUA B
MCXAaHHUKEC
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UCIOJIb30BAHUEM OCHOBHBIX IOJIOKEHUI U 3aKOHOB
CTaTHKU: YCJIOBHsI paBHOBECHS TBEPAOIO Tela

[IpoBeneHME KOCBEHHBIX H3MEPEHUI UMITYJIbCA TEIIA,
KMHETUYECKOW U NOTEHLNAIbHON YHEPIUH TEJa,
MOIIIHOCTH CHJIbI; IIPOBEJECHUE OIIBITOB I10 IIPOBEPKE
IIPEJI0KEHHON TMIIOTE3bI IPU U3YUYEHUU
PAaBHOYCKOPEHHOT'O MPAMOJIUHEHHOTO JBUKEHUS U
B3auMoieiicTBus Teisl. Onpenenenne abCOIOTHBIX U
OTHOCHTEJIBHBIX IIOIPEIIHOCTEN U3MEPEHUN
¢uznueckux BeauuuH. OLeHKa IpaHul] MOrpeIHOCTeH.
IIpoBeneHmne 3KCIIEPUMEHTA 11O CPABHEHUIO U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI, U3MEHEHHUS
MOTEHLIMAIbHON YHEPTUU MIPYKUHBI ¢ PAOOTON CHIIbI
Tpenus. MccnenoBanue coxpaHeHus: UMITYJbCa IIPU
YIIPYTrOM B3aUMOJEHCTBUH, COXPAHEHUS SJHEPTUU TIPH
cB0OOIHOM nasieHuu. OnpeaeneHue padoThl CHIIBI
TPEHUs IIPU ABUKEHUU TeJIA 110 HAKJIIOHHOW IIOCKOCTH.
HaGnronenue u 00bsiCHEHHE PEaKTUBHOIO JABHKCHMSL.
Pemienue pacy€THbIX 3374 C IBHO 33JJaHHOW U HESIBHO
3aJJaHHOM (pU3MUECKON MOJIENBIO C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (pOpMYJI MeXaHUKU. Pemenue
Ka4eCTBEHHBIX 3aJ1a4, TPEOYIOINX MPUMEHEHUS 3HAHUI
o MexaHuke. OObsCHEHNE IPUHIUIIOB JEHCTBUS
BOJOMETA, KONEPA, IPYKUHHOIO ITUCTOJIETA, TUPOCKOIIA.
OObscHEHNE IBIKEHUS PaKeT, (UTypHOTo KaTaHUsI Ha
KoHbKax. OnpezneneHue ycioBUM MPUMEHUMOCTH
Mozenel PU3NIeCKuX Tel U MPOIECCOB (SIBICHUN):
a0COJIIOTHO YIIpyroe U abCOIIOTHO HEYIPYyroe
CTOJIKHOBEHUS. BhinonHeHne yueOHbIX 3a/1aHUi Ha
aHaJIM3 MEXaHMUYECKUX MPOIIECCOB (SBICHUN) C
HCIIOJIb30BAaHUEM 3aKOHOB COXPAHEHHUSI B MEXAHHKE:!
3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPTHUH, CBSI3b PAOOTHI CUIIBI C U3BMEHEHHUEM
MexaHu4eckou sHepruu tena. Menonszosanue IT-




TEXHOJIOTUH MpH paboTe ¢ JOMOIHUTEIbHBIMU
MCTOYHHUKAMHU HH(POPMALIUH 110 TEME, UX KPUTHUECKUI
aHaJIM3 U OLICHKA JOCTOBEPHOCTH

Uroro mo pazneny 35

Pazgea 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUMHAMUKA

OcHOBBI
3.1 MOJIEKYJISIPHOKMHETHYECKON 15 1
TEOpHH

[IpoBeaenune n3MepeHnii mapaMeTpoB rasa, IpoBEJCHUE
WCCJICIOBAHMI 3aBUCUMOCTEN (PU3NUYECKUX BEIUNYHMH U
OIBITOB I10 IPOBEPKE MPEIOKEHHON THUIIOTE3bI IIPU
M3yYECHUU YCTAaHOBJICHHUS TEIJIOBOIO PABHOBECHS U
M30IMpoIeccoB B razax. OmnpeneneHune aOCOMOTHBIX U
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHUN
¢buznueckux BenuyuH. OLEHKa IpaHul] TOTPEUTHOCTEH.
DKCIepuMeHTaIbHas TPOBEPKa YPABHEHHS COCTOSIHUS
uJeanbHOro rasa. Mzydyenue Mojaeneil: 1BMKeHUs
YaCTHI] BEIIECTBA, OPOYHOBCKOTO JABUKEHUS. OTIBITA
[IITepHa, KpUCTaIIMUECKUX PEIIETOK. Pelienue
PacyYETHBIX 3a/1a4 € BHO 33/IaHHOM M HESBHO 3aJJaHHOU
(bu3MYECKOIl MOJENBIO ¢ UCMOIB30BAHUEM OCHOBHBIX
3aKOHOB U (OpMYI MOJEKYIsApHOM pusuku. Pemenue
KaueCTBEHHBIX 3aJ1a4, TPEOYIOIINX NMPUMEHEHUS 3HAHUN
o MOJeKysipHO# ¢usnke. OObsICHEHHE YCTPOWCTBA U
MIPUHIKIIA JEHCTBUS TEPMOMETpa, bapoMeTpa.
OObscHeHnE TOTyYeHUs] HAHOMATEPUasoB.
Omnpenenenre ycaoBUM MPUMEHUMOCTH MOJIENeN
(bu3MYECKUX TeJ U MPOLIECCOB (SABIEHUN): MoJeNen
rasza, >KHJKOCTH U TBEPJIOTO (KPUCTAINIMUECKOT0) Tea,
UJeallbHOTO raza. BeimonHeHne y4eOHbIX 3aJaHIi Ha
aHaJIn3 TEIUJIOBBIX MPOLIECCOB (SIBJIEHUN) €
UCII0JIb30BaHWEM OCHOBHBIX nonoxeHuit MKT u
3aKOHOB MOJICKYJISIPHOM (PU3UKH: CBA3H JaBICHUS
WJICAJIbHOTO Ta3a CO CPEAHEN KUHETUYECKOM dHEPruen
TEIJIOBOT'O ABMKEHUS U KOHIIEHTPAUE ero MOJIEKYI,
CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEIHEN




3.2

Tepmoannamuka. TemnoBsie
MAIIHHBI
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KMHETUYECKOM SHEprueit TemIoBOro JBUKEHHS ero
qacTul, CBA3b JaBJICHUS UACAJIBHOI'O I'a3a C
KOHIIEHTpalel MOJIEKYJI U €ro TeMIepaTypou,
ypaBHeHue MenneneeBa—Kitaneiipona

N3mepenne yenbHON TEIIOEMKOCTH Pa3HbIX BELIECTB,
UX CpaBHEHHE, IPOBEJICHUE UCCIIET0BAHUI
3aBUCHUMOCTEH (PU3NYECCKUX BEITUYHUH U OIBITOB 110
IIPOBEPKE NPEIJI0KEHHON TUIIOTE3bI IPU U3YYEHUU
MIPOIIECCOB TEIUIOOOMEHA U afuabaTHOTO Mpolecca.
Omnpenenenre abCONMIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEHN U3MepeHu (PU3NUECKUX BEITHUUHH.
OueHka rpaHull NOTPEIIHOCTEN.

N3ydenune B3auMOCBS3M YIHEPTUU MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPbl KUIICHUS )KUJIKOCTEH.
N3ydeHue TernoBbIX ABUraTENEH ¢ UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MOJIEIIEH.

WccnenoBanue pa3HbIX CiocOOOB U3MEHEHUS
BHYTpEHHEH 3Hepruu. Pemenue pacu€THpIX 3a1a4 ¢
SIBHO 3aJJaHHOM M HESIBHO 3aJaHHOUN (U3MUECKOM
MOJIEJIBIO C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 HopMyIT MOJIEKYJIAPHON (HU3UKU U TEPMOIUHAMUKH.
Pemmenne kauecTBEHHBIX 3a7a4, TPEOYIOMINX
MIPUMEHEHUS 3HAHUN 110 MOJIEKYJISIPHON (U3UKe U
tepMoauHamuke. OObsCHEHUE YCTPONCTBA U MIPUHITUIIA
JIEUCTBUS XOJOAWIbHUKA, KOHIUIIMOHEPA, TU3ETBHOTO U
KapOIOPAaTOPHOTO ABUTaTENeH, TapOBOM TYpOUHBI.
OObsicHEHNE TTOJTYYCHHS] CBEPXHHU3KHUX TEMITepaTyp,
YTUJIM3AaUUU «TEIJIOBBIX» OTXO0B C UCIIOJIB30BaHUEM
TEIJIOBOT0 Hacoca, YTHIIM3AIMi OMOOPraHuYeCcKOro
TOTUIMBA JUIS BRIPAOOTKU «TETUIOBOM» U
ANEKTPOIHEPTrUH. BrimomHeHrne yaeOHbIX 3aaHui

Ha aHaJIU3 TEIJIOBBIX MPOLIECCOB (SIBJICHUI) €
WCIOJIb30BaHHEM OCHOBHBIX nosiokeHnit MKT u
3aKOHOB MOJIEKYIISIPHOU (DU3UKHU U




3.3

ArperaTHble COCTOSTHUS
BemecTtBa. Da3oBbIe
IIEePEX OBl

14

TEPMOJIMHAMUKH: MEPBbIA 3aKOHTEPMOINHAMHKH, 3aKOH
COXpaHEHHUsI SHEPTUU B TEIUIOBBIX MPOIECCaX.
Ucnons3oBanue IT-TrexHoNMOTHI TTpH paboTe C
JIOTIOTHATEITbHBIMUA UCTOYHUKAMU WH(GOPMAITUH TIO
TE€ME, UX KPUTUUYECKUN aHAJIU3 U OLIEHKA
JIOCTOBEPHOCTH. AHAJIN3 U OLIEHKA NIOCIIEACTBUM
HCII0JIb30BaHUs TEIUIOBBIX JBUTATENIE U TEIIOBOIO
3arps3HEHUS OKPYKAIOLIEH Cpebl C MO3ULUN
HKOJIOTMYECKOi 0€30MacHOCTH; IPEICTABICHUN O
paloHaIbHOM IPUPOIOIOIB30BaHUY (B Mpoliecce
MOJATOTOBKH COOOIIECHUMN, BBIMIOTHEHHUN TPYIIIOBBIX
IIPOEKTOB)

Habitoienue cBOWMCTB HACBIILIEHHBIX TapOB, MAJIBIX
negopmanuii, NpoBeeHNe KOCBEHHBIX U3MEPEHUH
YEIbHOU TEIUIOTHI IJIaBJIEHUS JIb/1a, A0COTIOTHON
BJIQKHOCTH BO3]lyXa, KOA(PPHUIMEHTA TOBEPXHOCTHOTO
HaTspKeHust, Moayia FOura. M3yuenne
3aKOHOMEPHOCTEW UCIIAPEHUs] U KUIIEHUS KUIKOCTEH, B
TOM 4YMCJI€ KUIIEHUS IIPU IOHWKEHHOM JaBJICHUH,
HarpeBaHus U IUIaBICHUS KPUCTAJUIMYECKOIO BEIIECTBA,
KaNWUIAPHBIX SBJICHUN, cMauuBaHus. [IpoBenenne
OIIBITOB C MBUIbHBIMHU ILUIEHKaMU. MccienoBanue
MO/IEJIA HEHBIOTOHOBCKOM JKMJIKOCTH. Pemenne
pPacy€THBIX 3aJ1a4 C IBHO 3aJJaHHOM U HESIBHO 3aJaHHOMI
(bu3NYECKOIl MOJIEIBIO C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (OpMYIT MOJIEKYISIPHOIN (PU3UKH U
TEPMOJIMHAMUKH.

Perienue kaueCTBEHHBIX 3a/1a4, TPEOYIOLINX
MIPUMEHEHHUS 3HAHUN 110 MOJIEKYJISIPHON (pU3UKe 1
TEPMOJAVHAMUKE.

OObscHEHNE OCHOBHBIX MPUHIIUIIOB CTPOCHUS KUAKUX
KPUCTAJUIOB, ITIOJYy4Y€HUsI COBPEMEHHBIX MATEPUAJIOB.




Onpenenenue ycaoBUA MPUMEHUMOCTH MOJIEIEH
(U3NUECKUX TN U MPOLIECCOB (SIBJICHUI ): MOeneit
rasa, >KUJKOCTU U TBEPJIOTO (KPUCTAILTUYECKOT0) Tea,
UIeaTbHOTO ra3a. BeinoaHeHne yueOHbIX 3aaHui

Ha aHaJlu3 TEIUIOBBIX MPOLECCOB (SBIEHUIN) C
KCIIOJIb30BaHHEM OCHOBHBIX nosokeHnit MKT u
3aKOHOB MOJICKYJIAPHOU (PU3UKU U TEPMOJIUHAMUKU:
CBI3b JIaBJICHUS MJI€aIbHOIO I'a3a C KOHLEHTpaluen
MOJIEKYJI U €ro TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Kianeitpona, nepBbiii 3aKOH
TepMoauHamMuKU. PaboTa B rpymnmnax npu o0Cy aeHUH
BOIIPOCOB MEXIIPEIMETHOr0 XapakTepa (Harnpumep, 1o
TeMe «TermnooOMeH B KUBOM MPUPOELH)

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA
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41 DNeKTpUYecKoe moJie
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[IpoBeneHnEe KOCBEHHBIX U3MEPEHUI U OIBITOB T10
IIPOBEPKE NPEIIOKEHHON TUIIOTE3bI IPU U3YYEHUU
B3aMMOJICICTBYS 3apsKEHHBIX Tell, 3apsiia
KOH/JIEHCATOPAa, MOCJIEI0BATEIBLHOIO COCIUHEHUS
KOHJIeHcaTopoB. OnpeneneHue abCoMOTHBIX U
OTHOCHUTEJIBHBIX IIOIPEIIHOCTEN U3MEPEHUN
(bu3HYECKUX BEINYMH.

Ouenka rpanun norpemHocreid. Habmonenue
IIPEBPALLCHUS YHEPTUHN 3aPSKEHHOTIO KOHJIEHCATOPA B
OHEPTHUIO U3IIyYEHUs CBETOANOMAA, UCCIENOBaHUE
paspsiia KOHAEHCATOpa Yepe3 pe3UucTop.

N3yuyenue 3aBUCUMOCTH 3JIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa OT IUIOLIA/IM IUIACTUH, PACCTOSHUS
MEXIy HUMH U TUDJIEKTPUYECKON IIPOHULIAEMOCTH.
N3yuenne KapTUH JTMHUN HAIPSHKEHHOCTH
AJIIEKTPUYECKOTO I0JI1 TOYEUHOI'O 3aps/ia, PABHOMEPHO
3apsKEHHOMN cdepbl, pABHOMEPHO 3apsKEHHOTO 110
00BEMY 11apa, paBHOMEPHO 3apsKEHHON O€CKOHEYHON




IIJIOCKOCTH M 3KBUIIOTEHLIUAJIBHBIX TOBEPXHOCTEM.
Pemenue pacu€THbIX 3a7a4 C IBHO 3aJJaHHOW U HESIBHO
3aJJaHHOM (PU3MUECKON MOJIENbIO C UCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI 2JIEKTPOCTATUKH.
Pemennie kauecTBEHHBIX 3a/a4, TPEOYIOIIUX
MIPUMEHEHHUS 3HAaHUM 10 AJIEKTPOCTATHKE.
OOBsicCHEHHE YCTPOMCTBA U IPUHITUIIA JIEHCTBUS
AJIEKTPOCKOIIA, IEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ge ['paada. O0bsicHeHne padboThl
AJIEKTPOCTATUYECKOM 3alllUThI, 3a3€MJICHUS
AIIEKTPOIPUOOPOB.

Omnpenenenre ycaoBUil IPUMEHUMOCTH MOJIETEH
(bu3MYECKUX TeJ: TOYCUHBIH 3apsl, OJHOPOIHOE
AIIEKTPUYECKOE IOJIE.

Brimonnenue y4eOHBIX 3aJaHUI Ha aHATHU3
AIIEKTPUYECKUX MTPOLIECCOB (SIBJIEHUI) C
HCII0JIb30BAHUEM OCHOBHBIX MOJIOKEHUN U 3aKOHOB
ANIEKTPOJAUHAMUKHU: 3aKOH COXPAHEHUS 3JIEKTPHUUECKOIO
3apsana, 3akoH KyioHa, IOTeHIIMaIbHOCTh
AIIEKTPOCTATUYECKOTO TOJISI, IPUHIIMIT CYTIEPIO3ULIUT
ANEKTPUUECKUX TOJIEH.

Ucnons3oBanue IT-TrexHonoruit mpu padoTte ¢
JOTIOTHUTETbHBIMUA UCTOYHUKAMU UHGOPMAITUH TI0
TeMe, UX KPUTUYECKUN aHaU3 U OI[EHKA
JIOCTOBEPHOCTH

4.2

IlocTostHHBIHI
AIEKTPUUECKUN TOK

24

[TpoBeneHMe MPSMBIX U3MEPEHHM CUJIBI TOKA U
HaprI)KeHI/Iﬂ, KOCBCHHBIX I/I3MepeHI/II71 YI[CJ'[I)HOFO
conpotusienus, 3/1C 1 BHYTpEeHHETO COMPOTHBICHUS
HMCTOYHUKA TOKa, TPOBEJICHUE MCCIICT0OBAHNI
3aBHCUMOCTEH (PU3NYECKUX BETUYMH U OIBITOB

10 MTPOBEPKE MPENIOKEHHON TUITOTE3bI TPU U3YYEHUH
Lenel MOCTOSHHOTO TOKA.

Omnpenenenne aOCOMIOTHBIX U OTHOCUTEIBLHBIX
MOTPEIIHOCTEH U3MEePEHUI (PU3NIECKIX BETHYHH.




Ouenka rpanuil norpemHoctei. M3ydenne KopoTkoro
3aMbIKaHUs

raJIbBAaHUYECKOI'O AJIEMEHTA U OLIEHKA BHYTPEHHETO
COIPOTHUBIICHUS.

Pemenne pacu€THbIX 3a7a4 ¢ IBHO 33JJaHHON U HESBHO
3aJJaHHOM (PU3MYECKON MOJICIBIO C HCIIOIH30BAHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI IIOCTOSIHHOT'O TOKA.
Pemienue kaueCTBEHHBIX 3a/1a4, TPEOYIOLIMX
IIPUMEHEHHUs 3HAaHUHM U 3aKOHOB ITOCTOSIHHOT'O TOKa.
OOBsSICHEHHE yCTPOWMCTBA U IPHUHIIUTIA JCHCTBHS
aMIIepMeTpa, BOJIbTMETPA, peocTaTa, CUETUMKA
AIEKTPUYECKON SHEPIUH.

Brimonnenue yueOHBIX 3aJjaHUI Ha aHATHU3
AIIEKTPUYECKUX MTPOLIECCOB (SIBJIEHUI) €
HCII0JIb30BAHUEM OCHOBHBIX IMOJIOKEHUN U 3aKOHOB
AIIEKTPOJAMHAMUKHU: 3aKOHBI OMa JIIs yJacTKa Lenu U
JUIS1 3aMKHYTOM 3JIEKTPUYECKON 11enH, 3aKoH JIkoyiis—
Jlenna.

PaGora B rpynmnax npu o0CyKIeHHUH BOIPOCOB
MEXIMPEAMETHOIO XapakTepa (Hapumep, 1o Teme
«ONEeKTpUYECKUE SIBICHUS B IPUPOIEH)

4.3

TokH B pa3MyHbIX Cpeaax

[IpoBeeHNEe KOCBEHHBIX U3MEPEHUIN U UCCIIEI0BAaHUM
3aBUCUMOCTEHN MEX Ty PU3UIECKUMU BEIIMUMHAMHU TIPU
M3Y4YEHUH MPOLIECCOB MPOTEKAHUS SJEKTPUUECKOTO TOKA
B M€TaJUIaX, MJIEKTPOJIUTAX U MOTYITPOBOTHUKAX.
Omnpenenenre abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEW U3MEPEHUI PU3NUECKUX BETUYHH.
OrneHKa rpaHull NOTPEIHOCTEN.

HabGnronenue anexTponusa, n3ydeHne u 00bSICHEHHE
MPOBOJIUMOCTH 3JIEKTPOIUTOB, IKCIIEPUMEHTATILHOE
M3y4YEHHE 3aKOHOB AJeKTpoau3a Papanes. CHsaTHe
BOJIbT-aMIIEPHOU XapaKTEPUCTUKU JUOA.




Utoro no pazneny 54

CpaBHeHME POBOAMMOCTH METAIIJIOB U
II0JIyTIPOBOIHUKOB. M3yueHne uckpoBoro paspsia u
MIPOBOJIMMOCTH BO3/1yXa.

Pemenune pacu€THbIX 3a71a4 C IBHO 3aJJaHHOW U HESIBHO
3aJJaHHOM (PU3NUECKON MOJIENIbIO C UCIIOIb30BAHUEM
3aKOHOMEPHOCTEH MOCTOSIHHOT'O TOKA B Pa3JIMYHBIX
cpenax.

Pemenne kaueCTBEHHBIX 3aa4, TPEOYIOMINX
IIPUMEHEHHUSI 3aKOHOMEPHOCTEN ITOCTOSIHHOT'O TOKA B
Pa3IMYHBIX Cpeax.

OObscHeHne yCTPONUCTBA U MPUHIIUIIA IEHCTBUS
ra3opa3psAHbIX JIaMII, JIEKTPOHHO-TTy4e€BOU TPYOKH,
MOJIYIIPOBOTHUKOBBIX MTPUOOPOB: AMOA, TPAH3UCTOPA,
doromanona, ceeroanona. OObSICHEHHE CYyTH TTPOIIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIU, BHITLIABKH
QTIOMUHUSL, SJIEKTPOHHOW MUKPOCKOITUU

Pazzen 5. ®U3HUYECKUN MPAKTUKYM

IIpoBeneHNE KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUN
3aBHUCUMOCTEHN (PU3NYECKUX BETUYMH, IPOBEPKA

5.1 Du3nUecKuil MPaKTUKYM 16 16 MPEIOKEHHBIX TUTIOTE3 (BBIOODP U3 paboT, ONMMCAHHBIX
B TEMATUYECKUX pa3aenax «YUYeHUYECKHI
HKCIEPUMEHT, JJAOOPATOPHBIE paOOTHI, MPAKTUKYM))
Wroro mo paszneny 16
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB
- o 170 16

10 ITPOI'PAMME
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