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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o (Qu3uke Ha YpOBHE CpeAHEro oOIiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHH M TpeOOBaHUI K pe3yibraTaM OCBOCHUS
OCHOBHOM 0Opa3oBaTelibHON mporpammel, npeactaBieHHsix B PI'OC COO, a
TaKke ¢ yu€toMm QenepaibHoil paboueit mporpammsel Bocniutanus u Konnenuun
npenojaBaHus  ydyeOHoro mnpenMera «@Pusznka» B 00pa3oBaTeNbHBIX
opranmsanuax  Poccmiickort ~ ®denmepanmu, — peaJM3yHOIMX  OCHOBHBIC
00pa3oBaTeIbHBIE MPOTPAMMBbI.

[Iporpamma mo  ¢duzuke omnpenensieTr 00sA3aTebHOE MPEAMETHOE
COJIEp’KaHMEe, YCTaHABIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUYEHHUS
TEM M pa3AelioB ydyeOHOro rmpeamMeTa C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3e€H, JIOTUKH Yy4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. [Iporpamma mo ¢usuke naét mpeacraBieHUEe O
HEeJsIX, COoAepKaHuu, OO0IIel cTparerud OOydeHHs, BOCIIMTAHUS M Pa3BUTHUS
oOyuaromuxcsi cpefcTBamMu ydyeOHoro npeamera «duszuka» Ha yrmyOnéHHOM
YPOBHE.

Nzydenue kypca Gu3NKu yriayOnE€HHOTO YPOBHSI MO3BOJIET peaqn30BaTh
3ajauu NpodeCcCHOHATILHON OpHEHTAallMu, HAlpaBICHO Ha CO3/IaHUE YCIIOBUH
JUISL TIPOSIBJICHUSI CBOMX MHTEIUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
KOKIpIM  OOy4YaloIIMMCs, KOTOpble  HEOOXOAMMBI  JUIsl  MPOIOJKEHUS
oOpa3oBaHusi B OpraHu3anusix MNpodecCHOHAILHOrO O00pa3oBaHUS IO
pa3IYHBIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CTIEUATbHOCTSM.

B mnporpamme mno ¢Qusuke omnpeaensorcs IJIaHUPYEMbIE pPE3YJIbTaThl
OCBOCHHUSI Kypca (HU3MKM Ha YypOBHE CcpeAaHero oOmero o0Opa3oBaHUS:
JUYHOCTHBIE, METaNpeAMETHbIC, NpeIMETHble (Ha YIIyOJEHHOM YPOBHE).
HayuyHo-meTononoruueckodi  OCHOBOM  ajii  pa3pabOTKuM  TpeOOBaHM K
JUYHOCTHBIM, METAIpPEeIMETHBIM U TMPEAMETHBIM pe3yJibTaraM OO0y4aroIuXxcs,
OCBOMBIIMX MpOTrpaMMy Mo (U3HKE HAa YPOBHE CpeIHEro o01iero oopa3oBaHus
Ha yriyOlnEHHOM ypOBHE, SIBIISIETCS CUCTEMHO-AESTEIbHOCTHBIN OIXO/I.

[Iporpamma no (pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PE3yNbTaThl OCBOCHMS Kypca (U3MKH Ha YIIyOJIEHHOM
YpOBHE, B TOM YHUCJIE€ IPEIMETHBIE PE3YJIBTAThI 110 ToJ1aM 00yUYeHHUS;

coziepkanue yueOHoro npeamera «Ou3nkay» mo rogam o0ydeHus.

du3rka Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPHUPObI, BBICTYMAas B
KayeCcTBE Y4YeOHOro IpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBI BKJAJ B
cucteMy 3HaHWM 00 okpyxatomeM wmupe. IlkombHBIH Kypc Qu3MKm —
cUCTEeMOOOpa3yloImuil  JUIsl  €CTeCTBEHHO-HAay4YHBIX Yy4YeOHBIX IPEIMETOB,



NOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBICHUIA,
M3y4yaeMbIX XHUMHEH, Ouonoruen, ¢usnyeckor reorpadueil U acTPOHOMHUEH.
Hcnonb3oBaHMe W aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUU OIPEHEIIUIIO
XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHM B cpepe FIHEPreTUKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, TOJyYEHUsI HOBBIX MaTepHANIOB C 3aJaHHBIMU
cBoiicTBamMu. M3yueHue (PU3MKUM BHOCUT OCHOBHOM BKIJIaJl B (hOpMHUpOBaHUE
€CTECTBEHHO-HAYyYHOM KapTHHbl Mupa oOydaromierocsi, B (OpMHUpPOBaAHUE
YMEHHUI MPUMEHSATh HAYYHBIA METOJ MO3HAHUS MPHU BHIMOTHEHUN UMHU YUEOHBIX
UCCIIEIOBaHUN.

B ocHOBy kypca ¢u3MKM Ha ypOBHE CpeaHero ooiiero oOpa3oBaHUsA
MOJIOKEH PSIA HUIEH, KOTOPBIE MOYKHO pPacCMarpuBaTh KakK NPUHLUIIBI €r0
ITOCTPOEHHSI.

Hoea yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISETCSA JIOTMYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (M3HUKH, BKIHOYAET
KaK BOIPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOU (PU3MKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HEl Marepuan Kypca (pU3HKU
0o0beqUHEH BOKpPYr (u3Mueckux Teopuil. Beaymmm B Kypce sBIsSeTCS
(dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MarepuH, BELIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE peannzanusi nNpeanojaraeT UCroib30BaHUE
I'YMaHUTApHOTO MOTEHLHANA (PU3NYECKON HAyKH, OCMBICICHHE CBA3M Pa3BUTHS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a Takke C MHPOBO33PEHUECCKUMU,
HPABCTBEHHBIMH U SKOJIOTUYECKUMU MPOOIEMaAMHU.

Hoea npuxnaonon nanpasnennocmu. Kypc dusuku yrimyOn€HHOTro
YPOBHSI NPEANOJAracT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHYECKHX U
TEXHOJIOTHYECKUX NPWIOKEHUN H3YyYEHHBIX TEOpUHM M 3akoHOB. [Ipu sToMm
paccMaTpUBalOTCsl Ha YpPOBHE OOUIMX TPEACTABICHUH U COBpPEMEHHbBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3konocuzauyuu peanusyeTcs IMOCPEACTBOM BBEACHUS 3JIEMEHTOB
COJEP)KaHMSI, TOCBALIEHHBIX HSKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PAa3BUTUEM TEXHUKU U TEXHOJOTWM, & TaKXKe OOCYXICHUS
npobjieM  palMOHAJIBHOTO  MPUPOAONOIB30BAaHUS M SKOJOTHYECKOH
0€30MacHOCTH.

OcBoeHue coeprKaHusi TPOrpaMMbl 1O (PUHUKE TOJKHO OBITh MMOCTPOCHO
Ha MPUHIUIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. Jns ¢pusuku peanuzauus
9TUX MNPUHUUIIOB OasupyeTcs Ha  MCIHOJb30BAHUHU  CAMOCTOSTEIBHOTO
HKCHEPUMEHTa KaK MOCTOSHHO AEeHCTBYIOIIEro (akTopa y4yeOHOro mporecca.
st yroyOGnéHHOTO YpPOBHS — 3TO CHCTEMa CaMOCTOATENBHOTO YYEHHUYECKOTO



AKCIIEPUMEHTA, BKJIIOYAIOUIETO (PPOHTAJbHbIE YYEHUYECKHUE OMBITHI IPH
M3Y4YEHUH HOBOTO Marepuaja, JadopaTopHble pabOThl U pabOThl MPAKTHUKyMA.
[Ipu >TOM BO3MOXHBI JIBa Croco0a peanu3zanuu (GU3NYECKOro MpakTukyma. B
MEPBOM CIIy4ae MPAKTHKyM MpoBoautcs 6o B koHre 10 u 11 kmaccos, m1b6o
MOCJIE MEPBOr0 M BTOPOTO MOJIYTOAMA B KaXJIOM M3 3THUX KiaccoB. BTopoii
cnoco0 — 3To MHTErpaius paboT MpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX padoT,
KOTOpbIE MPOBOJATCA B Ipolecce u3yueHus: pasnena (temsl). [Ipu stom moj
paboTamMy MpaKkTUKyMa MOHUMAETCS] CAaMOCTOSITENIbHOE HCCIEA0BAaHUE, KOTOPOE
MIPOBOAUTCSI TIO PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BUJIa O€3 MOIIaroBoit
UHCTPYKIIUH.

B nmporpamme mno (¢Qusumke cucreMa YYEHHYECKOTO OSKCIIEPUMEHTA,
7a00paTopHbIX pabOT M MPAKTUKyMa MPEJCTaBIEHA €UHBIM IepeuHeM. Beioop
TEMaTUKH JJI1 3TUX BUJOB YUYCHHUECKUX MPAKTHUYECCKUX PaOOT OCYIIECTBISICTCS
YYaCTHHKaMU  00pa30BaTeIbHOTO Mpolecca HCXOAs U3 O0COOEHHOCTEH
NOYpPOYHOTO IUTAHUPOBAaHUA M OCHaIIeHus kaOuHera ¢usuku. [lpu sTOM
obOecrieurBaeTCs OBJAJeHHUE OOYyYarOIUMUCS YMEHUSMU MPOBOIUTH MPSIMbIE U
KOCBEHHBIC M3MEPEHHUS, UCCIEAOBAHNS 3aBUCUMOCTEH (PU3MUECKUX BEIIMYMH U
MMOCTAHOBKY OMBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaenseTcs PEHIeHUI0 Pacu€THBIX M Ka4eCTBEHHBIX
3anad. [Ipu 3TOM A pacy€THBIX 3a7]a4 MPUOPUTETOM SBIIAIOTCS 3a7a4u C SIBHO
3aJIaHHOM W HESIBHO 3aJaHHOM (PU3UYECKON MOJENbI0, TO3BOJISIONINE
[IPUMEHATh HM3YyYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasiena
Kypca, TaK W HHTETPUPYS NPUMEHEHHE 3HAHMM W3 pa3HbIX pazaenoB. [lms
KaueCTBEHHBIX 3aj1a4 MPUOPUTETOM SBIIIOTCS 3aJlaHus Ha
0O0bsiICHEHUE/TIpEICKa3aHUE MPOTEKAHUs (PU3MUYECKUX SBICHUNA W MPOLECCOB B
OKpY>KaloIlel *KU3HU, TpeOyrolne Bpi0opa pU3nuecKor MOJIENIU AJisl CUTyalluu
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

OCHOBHBIMH HEJIIMH U3y4ueHUs PU3uKH B 00I1IeM 00pa30BaHUU SBIISIOTCS:

dbopMHUpoBaHUE HHTEpeca M CTpeMJIeHUs OOy4alolIUXCsl K HaydHOMY
W3YYEHUIO TIPUPOJbI, pPa3BUTHUE MX HWHTEIUICKTyaldbHbIX U TBOPYECKUX
CHOCOOHOCTEMN;

pa3BUTHE MPEICTABICHUN O HAyYHOM METOJ/E MO3HAHUA U (popMUpOBaHUE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBJICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yabrara H3y4eHHUs
OCHOB CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHbBIX 3aKOHOB (DU3UKHU;

dbopMupoBaHUE yMEHUN OOBSCHATH SIBICHHS C HCIOJIb30BAHHEM
(bU3NYEeCKUX 3HAHUN U HAYYHBIX JI0KA3aTeNIbCTB;



dbopMupoBaHUE TPEACTABICHUN O POiau (U3MKU JJIS PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHII;

pa3BUTHE  TPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
nmpoecCuoHaNbHONW NEATEIbHOCTH, CBSI3aHHBIX C (PU3WKOM, IMOATOTOBKAa K
nanbHeieMy o0y4eHHUIO B 3TOM HarpaBlICHUU.

JlocTrxkeHre 3TUX 1efield oObecrieunBaeTCs pelIeHUEeM CIICIYIONMNX 3a1a4 B
npoIiecce U3ydeHus Kypca (pu3rMKu Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHus:

puoOpeTeHne CHUCTEMBI 3HAaHUU 00 o0mux  (PU3HIECKUX
3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXAHHKY, MOJEKYJISIPHYIO
(bU3HKY, ANEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPODU3UKY;

dbopMupoBaHUE YMEHHMI NPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
0o0bsicHEHUsI (PU3UUYECKUX SIBJICHUU B MPUPOJE U ISl MPUHSITUS MPAKTUUYECKUX
pEIICHU B MOBCEAHECBHOW KU3HU;

OCBOCHHE CIOCOOOB pEIICHUS Ppa3IMYHBIX 3a/lad C SIBHO 3aJIaHHOMN
¢bu3nUecKor MOJEbIO, 3aa4, MOJpa3yMeBaIOIUX CAMOCTOATEILHOE CO3/IaHHE
(dbuznyecko MojeNnu, aaeKBaTHOM YCIOBUSIM 3ajladd, B TOM 4YHCIE 3ajad
WH)KEHEPHOT'O XapaKTepa;

MOHMMaHuEe (PU3NYECKUX OCHOB W TPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOILIECCOB, UX BIUSHUA Ha OKPY>KAIOIIYIO
cpeny;

OBJIQJICHUE METO/IaMH CaMOCTOSITEJILHOTO IJIAHUPOBAHUSI M TPOBEACHUS
(U3NYECKUX OKCIEPUMEHTOB, aHalW3a M WHTEpIpeTanuu uHpopmarmy,
ONpeIeNICHUs] TOCTOBEPHOCTH MOTYYEHHOTO pe3yibTara;

CO3/IaHKM€ YCJIOBHUM JUIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU AEATEIBHOCTH;

pa3BuTHe wuHTepeca K cdepam MnpodecCUOHATBLHON JeATEeIbHOCTH,
CBSI3aHHOM ¢ (DH3UKOM.

Ha wu3yuenune ¢u3uku Ha ypOBHE CpemHEro oOmero oo0pa3oBaHUs
orBoautcs B M3o6perarensckom npodusie mkounbl LIIIM B 10 kitacce oTBOaUTCS
136 gacoB (4 yaca B HEJIEIIIO).

JlononHeHune: BpeMsi HAa MEXAHUKY COKpalleHO [0 CPaBHEHHIO CO
CTaHJIapTHON MPOrpaMMoOM, MOCKOJIbKY MEXaHUKE MO MpPOrpamme yIaensieTcs
ropa3fgo Oonbiie BpemMeHH B 9 kimacce. 3a CYET yMEHBIICHHS BPEMEHHM Ha
MEXaHUKY  YBEJIMYEHO  KOJWYECTBO 4YacoB Ha  pasfueinbl  «OCHOBBI
TEPMOIMHAMUKHNY, «DJeKTpuueckoe mnone» u «lloCTOAHHBIN 3IeKTpUYECKHit
TOK».



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pazgen 1. ®usuka u MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o0 npupoze. HaydHble MeTOAbI MO3HAHUS OKPYXKAIOIIETO
mupa. Ponb 53KcnepuMeHTa M TEOpHUM B MPOLECCE TMO3HAHMS IPUPOIBI.
DKCIepUMEHT B (pU3UKe.

MopnenupoBanue pu3nUeCcKuX SBJIEHUN U mpoleccoB. HayuHble runoTessl.
®duznuecKue 3aKOHbI U TEOpUH. [ paHUIIbI IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecto pusuku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B PAKTUYECKOMN JAEATENBHOCTHU JIOACH.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe IBHkeHUE. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemernienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTb) U
YCKOpPEHHE MaTepUaibHOW TOYKHM, MX MPOEKIMH HAa OCHU CHUCTEMbI KOOPJWHAT.
CioxeHne nepeMelieHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpEHHOE MpSMOIMHEIHOE nBIKeHue. [ paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IYyTH U IEPEMEIICHHS
MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe najeHue. YCKopeHue cBoOOOAHOTO MaeHusl.

KpuBonnHeiiHOe paBrKeHHE. [IBMKEHHME MarepUajJbHOM TOYKM 10
OKPY’KHOCTH C TIOCTOSIHHOM TI0 MOMYNIO CKOPOCThIO. YIIIOBasg CKOpPOCTb,
nuHenHas ckopocTh. [lepuon m wactora oOpamenus. LleHTpocTpemurensHoe
YCKOpEHHUE.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETD,
JBUKEHHE CHApSIIOB, LICMHBIE U peMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Monens CUCTEMBI OTCUéTa, WUIIOCTpAlUsT  KUHEMAaTU4EeCKHUX
XapaKTEPUCTHUK JIBUKCHUSI.

[IpeobpazoBanue NBMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTBE.



HaGmronenue aBmkeHHs Tella, OpONIEHHOTO IMOJ YIIOM K TOPU30HTY H
TOPU30HTAJBHO.

N3mepeHne yckopeHus: CBOOOIHOTO MaICHUS.

HamnpagneHnne ckopocTy Nnpy JBUKEHUH 0 OKPYKHOCTH.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOocTM [anmunes. IlepBeii  3akoH  HeroToHa.
NuepumnanbHbIe CHCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIsl MaTepuaibHOM TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTeprualibHBIX TOYEK.

3akoH BceMupHOro Ttiarorenusa. Cuna Tskectu. llepBasg kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akod ['yka. Bec Tena.

Tpenne. Buasl Tpenus (1okos, CKOJIbKEHHS, KaueHwus). Cuiia TpeHUs.
Cyxoe tpenue. Cuia TpeHHS CKOJIbXEHUS U cuiia TpeHus nokos. Koaddurment
TpeHus. Cuia CONpOTUBIICHUS MPU IBUKEHUU TEJA B )KUIKOCTH WUIIN rase.

[TocTymarensHOE ¥ BpamaTeIbHOE JBIKEHNE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIBbHO OcCH BpamieHus. [lnedo cuibl. YcnoBust
paBHOBECHS TBEPAOTO TEa.

TexHMYEeCKne YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHHE MHEPIUU.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue cuil.

3aBHCUMOCTD CHJIBI YIIPYTOCTH OT Jie(hOpMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUH.

CpaBHeHUME CHIT TPEHUS MMOKOS, KAUCHUS U CKOJIbKECHMUSL.

YcnoBust paBHOBECHS TBEPIOTO Teia. Busibl paBHOBECHSI.

Tema 3. 3akonvl coxpanenusa 6 mexanuke

Nmnynsc MaTepuaibHONM TOUYKHM (Teja), CUCTEMbl MaTepHaIbHBIX TOYEK.
NMnynbsC CWIIBI U U3MEHEHWE MMITYJbCA Tena. 3aKOH COXPAHECHMS MMITYJIbCA.
PeakTuBHOE ABMXEHUE.

Pabota cuibl. MOIITHOCTE CHITBI.



Kunernueckasi sHeprus MarepHalibHOW TO4Ykd. Teopema 00 M3MEHEHHH
KUHETUYECKOW SHEPTHM.

[ToTenuuanbHas SHEPIHUsl. [ToTenuuanbHas SHEPrus yIpyro
nehopMupoBaHHON  TpykuHBL.  [loTeHIManpHass dHeprus Tena BOMHU3U
NOBEPXHOCTH 3€MJIH.

[loTrenuuanbaple W HENmOTeHIWaNbHbIe  cuibl.  CBsI3pb  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW SHEPIUU CUCTEMBI TEl.
3aKOH COXpaHEHUs MEXaHUYECKOW SHEPTHUHU.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHUueckrne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KONIED,
MPY>KUHHBIA MMUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOoH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE 1BUKEHHUE.

[lepexon moTeHIIMATLHON YHEPTUU B KHHETHUECKYIO U OOPaTHO.

Pasznes 3. MoJiekynsipaas ¢pusuka 1 TepMOAMHAMUKA.

Tema 1. Ocnosvt MONEKYNAPHO-KUHEMUYUECKOU MeopUuU.

OcHOBHBIE TMONOKEHUS MOJIEKYIsIpHO-KuHeThYeckoil Teopun (MKT), ux
ombITHOe oOocHoBanue. Jluddysus. bpoyHoBckoe nBuxkeHHEe. XapaxkTep
JNBW)KEHUS W B3aMMOJICMCTBUSI YacTHI] BeulecTBa. MoJleln CTpOEHUs Ta3oB,
KUAKOCTEW M TBEPIBIX T€NA U OOBSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX
Mozeneil. Macca u pasmepbl MoJekyn (aromoB). KonmuecTBo BemiecTna.
ITocrosiHHass ABoraapo.

TennoBoe pacimMpeHue KUAKOCTENW U TBEPABIX Tell, 00bEMHOE U TMHEHHOE
pacmvpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMH YacTULl BEUIECTBA Kak
MIPUYMHA TEIJIOBOTO PACIIUPEHUS TEN (HAa KAYE€CTBEHHOM YPOBHE).

TenmoBoe paBHOBecue. Temmeparypa u cnocoOwl €€ maMepenus. [llkana
temneparyp Llenscus.

Mognenps wuacanpHOrO rasa B  MOJEKYJISIPHO-KMHETUYECKOM TEOPHM:
YaCTHULBI T'a3a IBWKYTCS Xa0TUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHBl. YpaBHeHue MennaeneeBa—Knamneipona. AOcomoTHas
tTemrieparypa (mkana temmneparyp Kensuna). 3akon [lansrona. M3onponecch B
UJealbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. [paduueckoe
MIPEICTABIIEHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy [JaBJICHHMEM M CpeJHEW KUHETUYECKOW »HEeprueit
NOCTYNAaTeIbHOTO TEIIOBOTO JIBMIKEHUS MOJIEKYN UAEabHOro raza (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETUUECKOW TEOPUN UICATLHOTO rasa).



CBsi3b  aOCONIOTHOM TeMIeparypbl TEPMOAMHAMHYECKOW CHUCTEMBI CO
CPENHEN KMHETUYECKOW HEPrUe NMOCTYyNaTENbHOIO TEIJIOBOTO JBUKEHUSA €€
YaCTHIL.

TexHHYecKrne YCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp.

Jemoncmpayuu.

Monenu IBHKEHHS 4aCTHUL BEILIECTBA.

Monenb OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peasbHOr0 OPOYHOBCKOTO IBHKEHUSI.

HNuddy3us KuaKoCcTen.

Mopens onsbita ITepHa.

[IpuTsykeHnEe MOJEKYIL.

Mognenu KpUCTaJUIMYECKUX PEMIETOK.

Habmronenue u uccnenoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopusie padomul, npaKmMuKym.

HccnenoBanne mnponecca yCTAHOBJIEHHs TEIJIOBOTO PAaBHOBECHS IIPHU
TEIJIO00MEHE MEXKTY TOPSIYCH U XOJIOTHON BOMIOH.

N3ydyeHne M30TEpMUYECKOro Mpouecca (PEKOMEHI0BAHO HCIIOJIb30BAHUE
udpoBoit 1abopaTopun).

N3yuyeHune n30xopHOro mpouecca.
N3yyenune nzodapHOro npouecca.
IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Azpecamnuie cocmoanusn eeutecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u kKoHjaeHcaius. Vicnapenue u kumneHue. YaelbHas
TEIJI0Ta NapooOpa3OBaHMUs.

HacplienHble M HeHachllleHHbIE mapbl. KadecTBeHHass 3aBUCHMOCTH
IUVIOTHOCTH W JIaBJIIEHUS HACBIIEHHOTO Tlapa OT TEMIepaTypbl, HX
HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIepaTyphl
KHUIIEHUS OT AABJICHUS B )KUJIKOCTH.

BrnaxxaocTts Bo3ayxa. AOCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Tteno. Kpucrammmueckue u amopdueie tena.llnaBnenne wu
KpUCTaJUIM3aus. YaeiabHas TeruioTa miaBnenus. Cyonumanus.

[IpeoOpazoBanue sHEPruu B (pa3oBbIX epexoaax.

VYpaBHeHUE TEMI0BOrO OajiaHca.

[ToBepxHocTHOE HaTshKeHHE. KOAQPHUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.

Kanunnspuele sBneHus. [laBneHue 1ox HMCKPUBIEHHONM MOBEPXHOCTBIO
xuakoctu. Popmyna Jlaruiaca.



TexHMYEeCKrne YCTPOMCTBA M TEXHOJIOTHMYECKUE TPOLECCHI: KHUJIKUE
KpUCTaJJIbl, COBPEMEHHBIC MaTepUaJIbI.

Hemoncmpayuu.

TenoBoe pacunpeHue.

CBolicTBa HACBHILLIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>XEHHOM JIaBJICHUMU.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHMUSI.

OnBITH ¢ MBUILHBIMH ITIEHKAMH.

CMmaumBaHue.

Kanunnsipuble sBiaeHus.

CniocoObl U3MEPEHUS BIAKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHHUS KUJKOCTEM.

N3yueHne cBOMCTB HACHIIIEHHBIX MapOB.

N3mepenne aOCONIOTHOW BIAXKHOCTH BO3/yXa M OLIEHKA MacChl apoB B
ITOMELICHUU.

N3mepenne koadGuiineHTa moBepXHOCTHOTO HATSKCHHUS.

Tema 3. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmonunamuueckas (T[[) cucrema. 3amaHue BHEMIHUX YCJIOBHM JUist
TEPMOAMHAMUYECKONM CUCTEMBbl. BHEmHHWE W BHYTPEHHUE IapaMeTpBhL.
[TapameTpbl TEPMOAMHAMUYECKOM CHUCTEMBI KaK CpPEIHHUE 3HAUECHUs BEJIMYMH,
OMMCHIBAOIINX €€ COCTOSSHUE HA MUKPOCKOITNYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. CaMOIpPOU3BOJbHAS —pellaKcanus
TEPMOJNHAMUYECKON CUCTEMBI K TETJIIOBOMY PABHOBECHIO.

Mopnens uaeanbHOTO Ta3a B TEPMOAMHAMHUKE — CUCTEMa YPAaBHEHUIA:
ypaBHeHHe MenpaeneeBa—KianeipoHa 1 BeIpaKeHUE JJIsl BHYTPEHHEN YHEPIUU.
YcnoBust MPUMEHUMOCTH ATOM MOJEIN: HU3Kasl KOHLIEHTPALUS YaCTHULl, BBICOKHE
TeMmreparypbl. BpIpaxkeHwe 1711 BHYTPEHHEW SHEPrUM  OJHOATOMHOTO
MJICAJIBHOTO rasa.

KBaszucrarnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemenTapHas pabota B TepMOAMHAMHKE. Bbrumcienune paboThl 10
rpaduky npoiecca Ha pV-nuarpamme.

Tennonepenaya kak cnoco0 HM3MEHEHMs] BHYTPEHHEH  sHEpruu
TEpPMOJIMHAMUYECKOW CcuCTeMbl 0e3 coBepuieHus pabotsl. KouBekuus,
TEIUIONPOBOIHOCTD, U3JIyUYCHHE.



KomnuectBo temnorel. Tenmno€MkocTh Tena. YaenpHas M MOJISIpHAs
TEIUIOEMKOCTH BELIECTBA. YpaBHeHHe Maiiepa. YienbHas TEIUIOTa CrOpaHUs
ToruMBa. Pacu€r konudyecTBa TEIIOTHI Npu Teruionepenade. I[lonstue o0
aauabaTHOM IpoIecce.

IlepBblii 3akOH TepMOAMHAMUKH. BHyTpeHHss »Heprus. KommdectBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHUsS BHYTPEHHEW  HSHEpruu
TEPMOIMHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOAWHAMHMKH I PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBbI MPOXOIUT
eMHCTBeHHAas aanabdara. AOCOIIOTHAS TeMIIepaTypa.

Bropoli 3akoH TEpMOIAMHAMHMKHA JUIsi HEPABHOBECHBIX IPOLIECCOB:
HEBO3MO)KHO N€peNaTh TEIUIOTY OT Oosiee XOJOJHOro Tejla K Oojee HarpeTomy
6e3 xommnencanuu (Kmaysuyc). HeoOpatuMoCcTs TpUPOIHBIX MPOIIECCOB.

[TpuHumel nectBus TerioBbix MamuH. KITJI.

MaxkcumansHoe 3Hadenue KIIJI. [{ukn Kapho.

OKOJIOTUYECKUE  ACMEKThl  HMCIOJIb30BAHMS  TEIUIOBBIX  JBUTaTelen.
TernnoBoe 3arpsiI3HEHNUE OKPYKAOLIEH CPEIbL.

TexHUuecKkrue yCTpOMCTBA U TEXHOJIOTHYECKUE MPOIECCHI: XOJOAUIbHUK,
KOHJIUIIUOHEP, TU3ENIbHBIA U KapOIOpaTOpHBIN JABUTATENIH, MapoBas TypOUHa,
MOJIyYeHHE CBEPXHU3ZKUX TEMIEparyp, YTHIM3ALUs «TEIJIOBBIX» OTXOJOB C
HCITIOJIb30BAHUEM TEIUIOBOTO HACcOCa, YTUIM3ALMS OMOOPraHUYECKOro TOIUIMBA
JUTS1 BBIPAOOTKU «TETUIOBOW U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue temMneparypsl py aauadarnyeckoM paclIupeHHH.

Bo3nymiHoe orauso.

CpaBHeHHE yIENbHBIX TEIUIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue aguabarHOro mpoiecca.

KomnproTepHble MOAENH TEMIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nadopamopmnsie padomeul, npaKmMuKym.

N3mepenue ynenbHON TENI0EMKOCTH.

HccnenoBanue mpouecca OCThIBAHMS BEIIECTBA.

UccnenoBanue aguabarHOro mpoiecca.

N3yyenne B3aMMOCBSI3U YHEPTUU MEKMOJIEKYISIPHOTO B3aUMOJEHCTBUS U
TEeMIEPaTypbl KUTICHUS )KUJIKOCTEH.

Paznen 4. dnekTpoauHaMuKa.



Tema 1. dnexmpuueckoe none.

OnekTpu3anus Tea U €€ MpOSIBIEHUA. JNEKTpUUYecKud 3apsn. JBa Buaa
AIIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKH, IUANEKTPUKHA U MOJIYNPOBOIHUKH.
DOneMeHTapHbId AJIEKTPUYECKUI 3apsid. 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue 3apsaaoB. Toueunsie 3apsiasl. 3akoH Kynona.

Onekrpuueckoe noje. Ero AeicTBre Ha IIEKTPUUECKHUE 3aPAbI.

Hampsok€aHocTh  dnekTpudeckoro mons. [IpoOHbni  3apsin.  Jluauwm
HaNpsLKEHHOCTH AJIEKTPUUECKOTO 1moiist. OTHOPOIHOE AIEKTPUYECKOE TIOJIE.

[ToTok HanmpsKEHHOCTH AeKTpruyeckoro nois. Teopema ['aycca.

[Ipumenenune Teopemsl ['aycca /st CHMMETPUYHBIX 00JacTe.

[ToTeHIMaNbHOCTh 3JEKTPOCTATUYECKOTO MoJIsl. Pa3HOCTh MOTEHIIMANIOB U
HanpspkeHue. [loTeHumnanbHas SHEpPrus 3apsaa B AIEKTPOCTATUYECKOM IIOJIE.
[Torenmman »snexkrpocratuyeckoro moiis. CBs3b HANPSHKEHHOCTH MO U
Pa3HOCTU MOTEHUUAIIOB JUJISl 3JIEKTPOCTATHUECKOT0 NoJIs (KaK OTHOPOJHOr0, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIUI CyNIepHO3ULINKU ANEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsga. Ilone paBHOMepHO 3apsukeHHOUN cdepsnl. [lore
PaBHOMEPHO 3apsLKEHHOTOo Mo 00béMy mmapa. [lone paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOW IUIOCKOCTH. KapThHBI JUHUN HanpspDKEHHOCTH 3THX MOJEH U
SKBUIOTEHLIHUAJIBHBIX IOBEPXHOCTEN.

[IpOBOIHMKY B 3JIEKTPOCTATUUECKOM I10JI€. YCIIOBUE PAaBHOBECHS 3apsiI0B.

JIMDNIEKTpUKH B DJIEKTPOCTAaTHYECKOM  mosie.  [[udnexrpuueckas
ITPOHUIIAEMOCTh BELIECTBA.

Konpencarop.  DIeKTpOEMKOCTh  KOHAEHCATOpa.  JNEKTPOEMKOCTH
IIJIOCKOTO KOHJIEHCATOpa.

[TapannensHoe  coenuHeHue  KoHueHcaropoB.  [locienoBarenbHoE
COEIMHEHNE KOHJEHCATOPOB.

DHeprus 3apsKEHHOTO KOHAEHCATOopa.

JIBKEHUE 3apsHKEHHOW YaCTHULbI B OTHOPOJHOM JIEKTPUUECKOM TOJIE.

TexHuueckne ycTpoicTBa M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOHJIeHCATOphl, TeHeparop Bau ne ['paada.

Hemoncmpayuu.

YCTpONCTBO ¥ MPUHLIMI JEUCTBUS JIEKTPOMETPA.

DIEKTPUUECKOE MOJIE 3aAPSHKEHHBIX IAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3apsIKEHHBIX IUTACTHH.

Monens anekTpocratuyeckoro reueparopa (Baun ne ['paada).



[IpOBOIHMKH B 3JIEKTPUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

YCTpOUCTBO M JEHUCTBUE KOHAECHCATOpPAa NOCTOSHHOM W NEPEMEHHOU
€MKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJIACTHH, PACCTOSHUS MKy HUIMHU U TUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3IeKTPUUYECKOro MoJisl 3apsSHKEHHOIO KOHIEHCATopa.

3aps/Ka U pa3psiaka KOHIEHCATOpa YEpe3 PE3UCTOp.

Yuenuueckuii sxcnepumenm, nabopamopruie padomot, PAKMUKYM.

OueHka cui B3aMMOJICUCTBUSA 3apSKEHHBIX TEIL.

HaGmionenue mnpeBpanieHusi SHEPrUM  3apsOKEHHOTO  KOHAEHcaropa B
SHEPIUI0 U3TYUYEHUS CBETOIUO/A.

N3ydenue nporekaHus TOKa B LIENH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenue  pa3HOCTH NOTEHI[MAJIOB (HampspKeHUs) — TpH
NOCJIEA0BATEILHOM COEMHEHUH KOHJIEHCATOPOB.

HccenenoBanne paspsiia KOHIEHCATOPa Y€pe3 PESUCTOP.

Tema 2. Ilocmoannbsiil 3neKmpudeckKuil mox.

Cuina toka. [TocTOsSIHHBIN TOK.

VYcnoBus CylecTBOBaHUS MTOCTOSTHHOTO 3JIEKTPUYECKOro Toka. McTouHnkm
toka. Hanpsoxenue U u 3/C &.

3axoH OMa Ju1s ydacTka LElu.

DeKTpu4ecKoe COINPOTHBIICHHE. 3aBUCUMOCTb  CONPOTUBJIECHUS
OJHOPOJIHOTO IPOBOJHUKA OT €ro JUIMHBI W IIIOIIAAX MOIEPEYHOIO CEYEHHS.
VYenpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, napajuiesIbHOE, CMEIIaHHOE COEIMHEHHE
IIPOBOMHUKOB. Pacuér pa3BeTBIEHHBIX JneKTpudeckux uenei. IIpasuna
Kupxroda.

PaGora snexrpuueckoro Toka. 3akoH Joymns—JIeHna.

MOIIHOCTE 3JIEKTPUYECKOTO TOKA. TemnoBasi MOIIHOCTh, BbLAEISIEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBIECHHWE HMCTOYHUKA TOKAa. 3akoH Oma s
MOJTHON (3aMKHYTOM) 3JIEKTpUYECKOM Ienu. MOITHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikaHue.

Konpencarop B 11enu nmocTosstHHOTO TOKA.

TexHnYecKkrne YCTpOMCTBA M TEXHOJOTMYECKUE NPOLIECCHI: AMIEPMETD,
BOJIETMETP, PEOCTAT, CYETYUK AIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HapsKEHUSL.



HccnenoBanne 3aBUCUMOCTH CUJIbI TOKAa OT HAINPSKEHUS Uil PE3UCTOPA,
JaMITbl HAKAJIMBAHUS U CBETOAUO/A.

3aBUCUMOCTh CONIPOTUBIIECHUS LUUIUHAPUYECKUX MPOBOIHUKOB OT JIJIMHBI,
IJIOIIAU TOTIEPEYHOI0 CEYEHMS U MaTepHuaa.

UccnenoBaHne 3aBUCHUMOCTHM CHJIBIL TOKa OT CONPOTHUBICHUS IIPU
MOCTOSIHHOM HampsiKEHUU.

IIpsmoe wm3mepenne OJIC. KopoTkoe 3ambplkaHHE TaJIbBAaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crioco0bl coeTMHeHHS] UICTOYHUKOB ToKa, JJ1C Garapeii.

HccnenoBanrue pa3HOCTH NOTEHIIMATIOB MEXIY IMOI0CAMU UCTOUHHMKA TOKA
OT CHJIbI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeol, npaKmuKym.

HccnenoBanne CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaeiapHoro COnpoTUBIICHUS! TPOBOITHUKOB.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HAIpPSKEHUS JUISL JIaMITbI
HaKaJIMBaHHUS.

VYBenuueHue npejena n3MepeHus amrnepMmerpa (BoIbTMETPa).

N3mepenue OJIC 1 BHYTPEHHETO COMPOTUBICHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC TalbBaHUYECKOTO JIIEMEHTA OT
BPEMEHU MTPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHLIHUAIOB MEXIY MOJIOCAMU MUCTOYHUKA TOKA
OT CHJIbI TOKA B LEMH.

HccnenoBaHne 3aBUCUMOCTH IOJIE3HOM MOIIHOCTH HMCTOYHHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunplx cpedax.

DnexTpuyeckas MpPOBOJAMMOCTb PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs
IIPOBOAMMOCTB TBEPBIX METAILUIOB. 3ABUCUMOCTh COIPOTUBIICHUS METAJIJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEKTpUUYECKUM TOK B BaKyyMe. CBOICTBA ANEKTPOHHBIX ITyYKOB.

[HonynpoBoguuku.  CoOcTBeHHass W OpPUMECHas  MPOBOAUMOCTh
MOJIyIpOBOAHMKOB. CBolicTBa p—n-niepexoaa. IlomynpoBonHUKOBEIE TPUOOPEI.

DNEKTPUYECKUIA TOK B JIEKTPOJIUTAX. DJIEKTPOJUTUUECKAS AUCCOLIMALIMSL.
Onekrponus. 3akoHsl Dapajnes s AIEKTPOIIn3a.

DIIEKTpUUYECKHl TOK B ra3zax. CaMOCTOSITETbHBIM U HECAMOCTOSTEIIbHBIN
paspsan. Paznuuneie Tunel camocTosiTensHOrO paspsana. Monnus. [lnasma.

TexHuueckne yCTpoHCTBa M MPAKTHUECKOE NPHUMEHEHHUE: ra3opa3psiaHble
JamIbl, JIEKTPOHHO-JIyueBas TpyOKa, MOJYNPOBOAHMKOBBIE MPHUOOPHI: IHOL,



TpaH3UCTOP, (OTOAMOJ, CBETOAUOJ, TallbBaHUKA, pPAPUHUPOBAHHE MEH,
BBITUIABKA aJIIOMUHUS, SIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPBHI.

[TIpoBOIMMOCTE AIEKTPOIIUTOB.

3akonsl snekrponusa dapanes.

NckpoBoii pa3psa 1 IpOBOAUMOCTD BO3AYXa.

CpaBHEHHE MPOBOJUMOCTH METAJIOB U MOJYIPOBOJIHHUKOB.

ORHOCTOPOHHSS MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, npaKmMuKym.

HabGntonenue amekTposusa.

N3mepenue 3apsia OTHOBAJIEHTHOTO HOHA.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIICHHS  TEPMOPE3UCTOpPA  OT
TEMIIEpPaTypBHl.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Me:xknpeaMeTHbIe CBS3H.

N3yyenne kypca ¢usuku yoiyonénnoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCA C YYETOM CONEPXKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C
KypcaMH MaTeMaTUKH, OMOIOTUH, XUMUH, TeOTpaduu U TEXHOJIOTHH.

MesxicnpeOmemnvie noHAmMUA, CEA3ZAHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBIICHWE, HAy4YHbIH (akT, THMoTe3a, (Qu3nIecKas
BEJIMYMHA, 3aKOH, Teopus, HaONOACHUE, HKCIEPUMEHT, MOJEJINPOBaHUE,
MOJIeb, HU3MEPEHHE, MOTPEIIHOCTH HW3MEPEHUM, U3MEpUTEIbHbIE MPUOOPHI,
uudposas nadboparopus.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHeHMH. JIuHeitHas QyHKOu,
napabomna, runepOona, ux TpadUKd U CBOWCTBA. TPUTOHOMETPHUECKHUE
GyHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOPHI M X MPOEKIIMU Ha OCH KOOPAMHAT,
CIIO’)KEHUE BEKTOPOB.

Buonocusa: wmexanumdeckoe IBMKEHHE B JKUBOW mpupoae, auddysus,
OCMOC, TEIJIOOOMEH >KHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYIKaIoLIeH
Cpellbl, yTUIIN3aIis OMOOPTraHNYECKOTO TOILIMBA JIJIsl BEIPAOOTKHU «TETIOBOI» U
DIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKCHHE W KAMWUIPHBIC SIBICHUS B
MPUPOJIE, IINEKTPUUIECKUE SIBJICHHS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYIL,
MOJIb BEUIECTBa, MOJIIpHAs Macca, MOJy4eHHE HaHOMAaTepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, OKUIAKOCTEM W Ta3oB, KHUAKUE KPHUCTAILIbI,



ANIEKTPUYECKUE CBOMCTBA METAJJIOB, AJIEKTPOJUTHYECKAsl JUCCOLMALu,
raJbBaHUKa, SJIEKTPOHHAs! MUKPOCKOIIHSL.

TI'eocpagpus: BnaxxHOCTH BO31lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua:  npeoOpa3oBaHME  JBIKEHUH C  HCIHOJIb30BaHHEM
MEXaHU3MOB, YYET CYXOro M JKUJIKOTO TPEHUS] B TEXHHUKE, CTaTUUYECKHE
KOHCTPYKUIMHU (KpOHIITEWH, peméryarble KOHCTPYKIHMHU), HCIOJIb30BaHUE
3aKOHOB COXPAaHEHHUS MEXAHMKH B TEXHHKE (TMPOCKOI, BOIOMET W JIpyTrue),
JBUTATENlb BHYTPEHHETO CropaHus, napoBas TypOWHa, OBITOBON XOJIONWUJIBHUK,
KOHJIMLIMOHEP, TEXHOJIOTUY NOJYYEHHSI COBPEMEHHBIX MaT€pPUAJIOB, B TOM YHUCJIE
HaHOMAaTepualoB, M  HAHOTEXHOJOIMM,  JIEKTPOCTaTUYeCcKas  3alluTa,
3a36MJICHUE D3JIEKTPOIPUOOPOB, ra3opaspsIHble JamIlbl, MOITYIPOBOIHUKOBBIE
npuOOPHIL, FaIbBAaHUKA.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOT'PAMMLBI 11O
OU3UKE HA YPOBHE CPEIAHEI'O OBLIETO
OBPA3OBAHUAJIIMYHOCTHBIE PE3VIIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUs ydeOHOro mnpeamera «Duzukar
JIOJKHBI ~ OTpakaTb ~ TOTOBHOCTb M CIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI  CPOPMHUPOBAHHOM BHYTPEHHEH TMO3UIIMEH JIMYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOUIMX TPAJULIUOHHBIM ILIEHHOCTSIM POCCHIICKOro oOuIecTBa,
paclIMpeHne JKU3HEHHOTO OMNbITa M ONbITa JEATEIIBHOCTH B IPOIECCE
peanu3anvy OCHOBHBIX HAIIPABICHWM BOCIIUTATEIIBHOW NESTENBHOCTH, B TOM
YUCJIE B YACTH:
rPaKIAHCKOr0 BOCIIUTAHUSA:

e C(hHOPMHPOBAHHOCTh TPAKIAHCKOM TMO3HUIMH  OOydYaromerocs Kak

aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTRA;

e INPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTM COBMECTHYIO JEATEIBHOCTH B  HHTEpecax
IpaXXJaHCKOTO  OOIllecCTBa, Y4YacTBOBarTb B  CaMOYINpPAaBICHUU B
o0pa3oBaTelIbHON OpraHU3alNH;

e YMEHHE B3aUMOJEUCTBOBAaTH C COLMAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBbHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHMSA:

e CPOPMHUPOBAHHOCThL  POCCHUMCKOM  TPaKIAHCKOW  UJIEHTHYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e C(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEACHMUS;

e CHOCOOHOCTh OLIEHMBATh CHUTyallMI0 M [PUHUMATh OCO3HAHHbBIE
peleHuss, OpPUEHTHUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIaJa B TOCTPOCHHUE YCTOMUMUBOIO OYIyIIETO.

3CTETHYECKOI0 BOCIIMTAHUA:



ACTETUYECKOE OTHOIICHHE K MHpY, BKIIIOYasi 3CTETUKY HAy4yHOTO TBOPUYECTBA,
npucylero Gpu3n4eckon HaykKe.
TPYA0BOT0 BOCIIMTAHUSA:

e WUHTEPEC K Pa3NHYHbIM cdepaMm NpodEeCCHOHATBHON NESITeIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (U3UKOW W TEXHHMKOM, YMEHHE COBEpIIATh
OCO3HaHHBIM  BBIOOp Oyaymied mpodeccun MW peau30BbIBATh
COOCTBEHHBIE KU3HEHHBIC TUIAHbI,

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPA30BaHHUIO B
oOmact PU3MKKU HA IPOTSHKEHUU BCEH KU3ZHH.

IKOJIOTHY€CKOr0 BOCTIMTAHMS:

e CcPOpPMHUPOBAHHOCTh AKOJIOTUYECKON KYJBTYPBI, OCO3HaHUE
17100aJIbHOTO XapaKTepa SKOJIOTHYECKUX IpolIiem;

e IUIAHUPOBAHUE U OCYUIECTBIECHUE JIECHUCTBUN B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HAaHUJ LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEJIIOBEUECTBA;

e pACIIUPEHUE OMbITA JEATEILHOCTH SKOJIOTUYECKON HApaBIEHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUM 1O (hU3HUKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e Cc(hHOpMHPOBAHHOCTH MUPOBO33pPEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (GU3HUECKON HAYKH;

e OCO3HAaHWE LIEHHOCTU HAYyYHOU JAESTeNIbHOCTH, TOTOBHOCTH B IMPOIIECCE
U3Y4YEeHUS] (PU3HKU OCYLIECTBISATH MPOEKTHYIO M HCCIEN0BATEIbCKYIO
JIEATEeIbHOCTh UHIUBHUIYAJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
ba3oBble Jloruyeckue AeiicTBU:
e CaMOCTOSATENbHO (OpPMYIHpPOBaTH M AKTyaJU3UPOBATh MPOOIEMY,
paccMaTrpuBarh €€ BCECTOPOHHE;
e ONPEACIAThH LENU NCATEIBbHOCTH, 33/1aBATh MMAPaMETPhl U KPUTEPUH UX
JIOCTHKCHUS;
e BBIIBIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUSAX;
e paspabarThiBaTh IUIAH peHieHUS MpoOaeMbl ¢ yYETOM aHaIu3a
MMEIOIINUXCS MAaTepUAJIbHBIX U HEMATEpHUaJIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE
PE3YyABTAaTOB LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;



KOOPJAMHUPOBaTh W BBINOJHATH pabOTy B YCJIOBUSAX pPEajbHOTIO,
BHUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOEC MBIIUICHUE TMPU PEIICHHH KU3HECHHBIX
pooIeM.

Ba3oBble ucciaenoBarejabckue 1eCTBUA:

BJIQJICTh HAYyYHOW TEPMHUHOJIOTHCH, KIIOUEBHIMA TMOHATHAMH U
MeToaMu (PU3UIECKOM HAYKH;

BJIQJICTh HABBIKAMHU  YYEOHO-MCCIIEIOBATENIbCKOM W MPOEKTHOMN
JESTETLHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIIeHUs 3amad (PU3NISCKOTO
COJICPIKaHUsI, TPUMEHEHHUIO Pa3IMYHBIX METOIOB TTO3HAHUS;

BJIQJICTh BUAAMH JESATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHWSI, €T0
WHTEPIpPETAINH, TPEOOPa30BaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CUTYallUSX, B TOM YHCIIC TIPU CO3IaHUH y4€OHBIX TIPOEKTOB B
obnactu HU3MKHU;

BBISIBISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIU3UPOBATh 3ajady,
BBIJIBUTATh THUTOTE3y €€ pelIeHUs, HaXOAWTh apPTyMEHTBI IS
JIOKa3aTeIbCTBA CBOUX YTBEPXKIACHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUHU
peleHus;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PCIICHHS 3a1aud PE3yJbTaThl,
KPUTUYECKH  OIICHWBaTh MX  JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 33/1a4M B 00pa3oBaTesbHOMN
JeSTEIIbHOCTH, B TOM YHCIIC TIPU U3yYEeHUU QU3HKH,

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAHUSA N0 (U3MKE B TMPAKTHYCCKYIO O0JIacTh
KU3HEIEATECTbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIIBUTaTh HOBBIC WJCH, TNpeJiaraTb OPUTHHAIBHBIC MOIXOIbl U
pEIICHHSI;

CTaBUTh TpoOIEeMBbI W 3a7auyd, JOIMYCKAIOIINEe aJbTePHATHUBHBIC
pEIICHHS.

Pabora ¢ ungopmanmeii:

BJa/JIeTh ~ HAaBbIKAMU  MOJY4YEHUS  HHPOpMAUMU  (PU3UYECKOTO
COIEpkKaHUA U3 HCTOYHUKOB pAa3HbIX THIIOB, CAMOCTOATEJIBHO
OCYILECTBJIATh IIOUCK, AHAJIN3, CUCTEMATH3aLHI0 W HHTEPIIPETALUIO
uHGOpMaIH Pa3IUYHbIX BUJIOB U (POPM MpeCTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OpMaLUY;



UCIOJIb30BaTh CPEACTBA HMH(MOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUHA B PEIIEHWHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOAEHHEM TpPeOOBAaHUN IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TMTHEHBI, PecypcocOepexeHtsl, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAIIMOHHOIN 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEPKaHUS B PA3NMUHBIX (popmarax ¢
y4€TOM Ha3HAYeHUs WHGOpPMALMK M LEJIEBOM aylIuTOpHUH, BbIOMpas
ONTUMANIbHYIO (POPMY MpEACTaBICHUS U BU3yaIU3allUu.

KoMmMyHHKaTUBHBIE YHHBeEPCcaJbHbIE YUeOHbIe el CTBUA:

OCYIIECTBIISATh OOILEHWE Ha YpoKax (U3MKM U BO BHEYPOUHOM
NeSITeIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTyalldid W CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M  JIOTUYHO H3JIaraTb CBOKO  TOYKY 3pEHHMSI C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPE/CTB;

NOHMMaTh W  HCIOJNB30BAaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIMBHUIYaJIbHON pabOTHI;

BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JACUCTBUN C YUETOM OOIIHUX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJIOTO WIeHA KOJUIEKTHBA;

NPUHUMATh 1T COBMECTHOH JeSTENbHOCTH, OPTraHHU30BHIBATH U
KOOPAMHUPOBATh JCHCTBHS MO €€ JIOCTH)KCHHIO: COCTABIATH IUJIaH
JNEWCTBUM, pPaCHpEAcIsiTh POJIM C YYETOM MHEHUHM YYaCTHHKOB,
00CYyXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBAaTh Kau€CTBO CBOETO BKJIAJA M KaXJIOI0 YYaCTHMKA KOMaHIbI B
OOIIMiA pe3ynbTaT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE MPOEKTHI, OIEHUBATHh WACH C TO3UIMH HOBH3HBHI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETHMYECKOE MOBEJACHHE B PA3IUYHBIX
CUTyallUsIX, IpOSABIATH  TBOPYECTBO UM BOOOpakeHHE,  OBITH
UHUITNATHBHBIM.

PerynsiTuBHBIE€ YHUBEpPcAJIbHbIE YUeOHBIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIICCTBIIATH TI03HABATEIBHYIO JESATCIHHOCTh B
oOmacT (U3MKU W ACTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopmynupoBaTh COOCTBEHHBIC 3a]1a4H;

CAMOCTOATENILHO  COCTaBIATH IUIAH  PEHICHWS  pPacuy€THBIX U
Ka4eCTBEHHBIX 3aJla4, IUTAH BBIMOJHEHUS TPAKTUYECKOH paboThI

(@]



y4€TOM HMMEIOUIUXCA PECYpCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
IIPEAIIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

pacmMpsATh paMKH yd4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNM;

JefaTh OCO3HAHHBIM BHIOOpP, apryMEHTHPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO 3PYAUIIMN B 00JIaCTH
(bU3HUKHK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIBTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, 3MO]_[I/IOHaJILHI)II7[ HHTEJJICKT.

JlaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B
JIESITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB 1EIISIM;

BJIAJIETh HaBbIKAMHM IIO3HABATCIbHOM pediaekcur Kak OCO3HaHUs
COBEpPILIAEMBIX JEUCTBUM U MBICIUTEIBHBIX TPOIIECCOB, UX PE3YJIBTATOB
1 OCHOBAHUII;

HCIIONBb30BaTh MNPHEMBI pedICKCUHU JJIsS OLICHKH CHUTYalluH, BBIOOpA
BEPHOT'O PEIICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHUXCHHUIO;

MIPUHUMATh MOTUBBI U apPTyYMEHThI JPYTHX IPU AHAJIW3E PE3YJIbTATOB
JICATEIILHOCTHU;

MIPUHUMATD ceOs1, MOHUMAas CBOM HEJOCTATKH M JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U apryMEHThI JPYTHX MpPU aHAJIW3E PE3YJIbTATOB
JIEATEIILHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JIPYTUX HA OIIHOKH.

B npornecce moctuxeHus: TIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 110
dbuzuke Ui YpOBHS cpefaHero oOiiero o0pa3oBaHUS Y  OOyYaroIIUXCS
COBEPIICHCTBYETCS  OMOIMOHAJIBHBIA  WHTEIJIEKT,  IPEANoJararoiui
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHHSA,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  MOHUMATh  CBOE
HMOLIMOHAJIBHOE  COCTOSIHME, BHUJAETh  HANpPaBICHUS  Pa3BUTHS
COOCTBEHHOM AMOLIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpETyJIMPOBaHUs,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE, CIOCOOHOCTh
aJaNnTHpPOBaTbCsl K HMOLMOHAJIBHBIM HW3MEHEHMSM W  IMPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEH MOTHBAllM{, BKJIIOYAIONICH CTpeMIIEHHWE K JOCTHKCHHIO
eI W YCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMCHHE JEHCTBOBATH,
WCXOJIS U3 CBOUX BO3MOXKHOCTEH;

e DMIATHH, BKJIOYAIOMICH CHOCOOHOCTh TMOHUMATh AMOIMOHAIBEHOE
COCTOSIHHE JIPYTHX, YYUTBIBaTh €ro IMPH OCYIICCTBICHHWU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO M COTIEPEKUBAHUIO;

e CONHWAIBHBIX HABBIKOB, BKIIIOYAIONIUX CIOCOOHOCTh BBICTPAUBATh
OTHOIICHUS C JNPYTUMHU JIOABMH, 3a00THUTHCS, MPOSBIATH MHTEPEC U
paspeniatb KOHQIUKTHI.

INPEAMETHDBIE PE3VJIBTATEI

K xonny obyuenus B 10 knacce mipenMeTHbIE pe3yibTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHUM:

e IOHMMAThb pOJIb (PU3MKKM B HSKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM M 3TUYECKON cdepax [esaTeIbHOCTH
YeNI0OBeKa, pOjb M MECTO (PU3UKH B COBPEMEHHOW HayuyHOW KapTHUHE
MHUpa, 3HaYCHUE OIMCATEIIbHOM, CHUCTEMaTU3UPYIOLLEH,
OOBSCHUTENHHON U MPOTHOCTUYECKON (DYHKIUH (PU3MUIECKON TEOpUU —
MEXAaHHWKH, MOJEKYIIpHOM (UMK U  TEPMOAMHAMUKH, PpOJIb
¢usnueckoil Teopun B (GOPMUPOBAHUU MPEACTABICHUN O (PU3NUECKON
KapTHUHE MUPA;

e pas3NuyarTh YCJIOBHUS TMPUMEHUMOCTH MoOjeNel (U3NYECKUX Teln MU
MpolieccoB (SIBJICHUIN): HMHEpIUaIbHas CHCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TeEJlo, MarepuaibHas TOYKa, PABHOYCKOPEHHOE JABUKCHHE,
CBOOOJIHOE mMajieHue, aOCOMOTHO ympyras aedopmaius, aOCOIOTHO
yOpyroe M aOCONIOTHO HEYNpYroe CTOJIKHOBEHHUS, MOJEIN rasa,
KUAKOCTU W TBEPIOTO (KPUCTAIIMYECKOTO) Tesa, WACaNbHBIA Tras,
TOYEYHBIN 3apsl, OMHOPOJHOE AIEKTPUUECKOE TOJIE;

e pasnuyaTh yCJIOBUS (TpaHUIllbl, 00JaCTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, IIOHUMAaTh BCEOOIINT XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTh HCIOIb30BAaHUS YACTHBIX 3aKOHOB;

e QAHAJIM3UPOBATh M OOBICHATH MEXAaHUYECKHUE TMPOIECChl M SBIICHUS,
UCIIOJIb3YSl ~ OCHOBHBIE  TIOJOKEHHSI M 3aKOHbl ~ MEXaHWKHU
(OTHOCUTENBHOCTh MEXAHMYECKOTO JBHKEHUA, (POPMYJIbI KHHEMATUKU
PaBHOYCKOPEHHOTO ABIMXKEHUs, MpeoOpa3zoBaHus [ anumes 1js1 CKOpOCTH
U IepeMelleHus, 3akoHbl HbIOTOHA, NPUHIMI OTHOCUTEIBHOCTH



["anunes, 3aKOH BCEMUPHOTO TATOTEHMS], 3aKOHBI COXPAHEHHUS UMITYJIbCA
U MEXaHWYECKOM DHEPruM, CBsI3b pPaObOThl CHJIBI C HW3MEHEHHEM
MEXaHUYECKOW JHEPruM, YCJIOBHUSI PABHOBECHUS TBEPAOrO Teja), MpH
3TOM MCIIOJIB30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATH
yCJIOBUSI TNPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MPeoOpa3oBaHMIA
["anunesi, BTOpOro u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS
MMITYJIbCa U MEXaHUYECKOM SHEPTUM, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHANMM3UPOBaTh W OOBSICHATH TEIUIOBBIE TIPOIECCHl W SBJICHUS,
UCnoJb3yst OCHOBHbIE TTookeHUsT MKT © 3akOHBI MOJEKYISpHOU
GU3MKK M TEPMOIMHAMUKHU (CBSI3b JABJICHHS MJICAIbHOTO Ta3a Co
CpeAHEl  KHHETUYECKOM  DHEpPrued  TEIUIOBOIO  JBUKEHUS U
KOHIEHTPAlMEN €ro MOJEKYJ, CBSI3b TEMIEpaTypbl BELIECTBA CO
CpedHEd KWHETUYECKOW JHEpPruer TEIUIOBOIO IBHMXKEHHUS €ro YacTHIl,
CBSI3b JIABJICHHS WJCAJBHOIO ra3a C KOHIICHTpAlMEHd MOJIEKYJ] U €ro
TeMmIeparypoi, ypaBHenue MenpaeneeBa—KnaneipoHna, nepBblil 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS PHEPTUM B TEIJIOBBIX MPOIlECcax),
IpA 3TOM HCHOJIB30BaTh MAaTE€MAaTU4YECKOE BBIPAXKEHHUE 3aKOHOB,
YKa3bIBATh YCIIOBHS MIPUMEHUMOCTHU YPaBHEHUS
MenneneeBa—KnaneiipoHa;

aHAJIM3UPOBATh M OOBSCHATH DIICKTPUYCCKHUE SBJICHUS, MCIOIb3Ys
OCHOBHBIE MOJIOKEHUS U 3aKOHBI AIEKTPOJIMHAMUKH (3aKOH COXPaHEHUS
ANEKTPUYECKOrO  3apsAna, 3akoH  KymoHa,  IOTEHIMAIbHOCTH
ANEKTPOCTATUYECKOTO ITOJIS, MPUHLHUI CYIEPIIO3ULIHUU AIEKTPUUYECKUX
MOJIEH, TIPH 3TOM YKa3bIBas yCJIOBHS MPUMEHMMOCTH 3akoHa Kynona, a
TAK)K€ MPAKTUYECKU BAXXKHBIE COOTHOLICHMS: 3aKOHbI OMa ISl ydacTKa
LHENA U I 3aMKHYTOM JJIEKTpUUYECKOW LienH, 3akoH J[xoymsa—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 1uist 3JeKTPOIn3a);

ONMKCHIBATh (PU3HUECKUE TPOIECCHl U SBICHUS, UCIIONIb3Ysl BEIUYHHBIL:
MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€Ja U CUCTEMBI TEJN,
CUjia, MOMEHT CWIbl, JaBIICHUE, MOTCHUHUAIbHAS  DHEPIrHUs,
KMHETUYECKasi DJHEprus, MeXaHudeckKas »dHeprus, pabora CHUIIbI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CWiIa TSDKECTH, CHIIA YIPYTOCTH,
cuia TPEHHs, MOIIHOCTb, SHEPIHsl B3aUMOJEUCTBUA Tella ¢ 3eMIEN
BOMM3U €€ TOBEPXHOCTH, DHEPrusi ymnpyrou aedopmanuu MNpyKUHBI,
KOJINYECTBO TEIUIOTHI, a0COJIIOTHAsi TeMIleparypa Teia, paboTa B
TEPMOAVMHAMUKE, BHYTPEHHSASI DHEPrus MUIACAIBHOTO OJHOATOMHOTO
rasza, padoTa HJIEAJbHOTO Ta3a, OTHOCUTEIbHAS BJIAXHOCTH BO3/IYyXa,
KIIZI wumeasbHOro TEIJIOBOTO [IBUTATENA; AJIEKTPUUYECKOE TIOJE,



HanpsDKEHHOCTh  DJIGKTPUYECKOTO  MOJIsSI, HamnpsKEHHOCTh  TOJIsS
TOUEYHOTO 3apsija WIH 3apsHKEHHOTO I1apa B BAKyyMe U B IUAJIEKTPHUKE,
NOTEHLMAJI  3JEKTPOCTATHYECKOTO IOJIsl, PAa3HOCTh IOTEHIUAJIOB,
AIIEKTPOMBIDKYIIAS CHUJIA, CHJIAa TOKA, HAMpsHKEHUE, MOITHOCTh TOKa,
AIIEKTpUYEcKash €MKOCTh IUIOCKOTO KOHJEHCATopa, COMpPOTHUBICHUE
y4JacTKa IEeMH C MOCIeI0BaTeIbHBIM W MapaJUieIbHBIM COCIMHEHUEM
PE3UCTOPOB, SHEPTHUS AITEKTPUUECKOTO IOJII KOHAEHCATOPa;

OOBSICHATH  OCOOCHHOCTH  TPOTEKaHWs]  (PU3WYECKUX  SBICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIUIOBOE JBUKEHHME 4YaCTHI[ BEIIECTBA,
TEIJIOBOE  paBHOBEcHE, OpOYHOBCKOE  ABWXKeHHE, Auddy3us,
WCIIapeHUe, KUMCHUE W KOHJACHCAllUs, MJIABJICHUE U KpUCTaUIM3alus,
HaIPaBJIEHHOCTD TEIJIONepeaayH, ANIEKTpHU3ALUS Te,
AKBUIIOTEHIIUATIBHOCTh TOBEPXHOCTH 3aPSIKEHHOTO MPOBOIHUKA;
MPOBOAUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOU (hPM3UYECKON BEITMUUHBI
OT Jpyrod ¢ HCMOJb30BAHUEM TMPSMBIX H3MEPEHUN, MpU ITOM
KOHCTPYHMPOBaTh YCTAHOBKY, (PUKCHpPOBATh pPE3yJabTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3UYCCKUX BEIIMYWH B BHUJE TPAPUKOB C YIETOM
aOCONIOTHBIX  TOTPEUTHOCTEH W3MEpPEHWMH, JenarTh BBIBOALI  IIO
pe3yabpTaram HCCIIEIOBaHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs] (U3UYECKUX BEIUYUH, TPU ITOM
BBIOMpAaTh ONTUMAIbHBIA METOJl U3MEPEHHUS, OLICHUBATh a0COIOTHBIE U
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTh  OMBITHI MO MPOBEPKE MPEAJTIOKEHHOW  TUIOTE3bI:
MJIAHUPOBATh IKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTATBHYIO YCTAHOBKY,
aHAJM3UPOBATh TOJYUYECHHBIC PE3ylbTaThl M JENaTh BBIBOJA O CTaTyce
MPEIJI0KEHHON TUITOTE3HI;

coOmomaTh  TmpaBWia  0€30MacHOro  Tpyla TNpU  TPOBEICHUU
WCCJIEIOBAaHUNA B paMKaxX Y4eOHOro SKCIIEPUMEHTA, NPAKTHUKymMa U
y4eOHO-MCCIIEIOBATENIbCKO M TMPOEKTHOM  JAESATENIbBHOCTH €
UCIIOIb30BAHUEM  U3MEPUTENIBHBIX YCTPOWCTB U J1aOOPaTOpHOTO
000pyIOBaHUS;

peliars pacdyE€THBIC 3aJa4yd C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(bu3nYecKol MOJIENbIO: HA OCHOBAaHUU aHAJIM3a YCIOBHUS 000CHOBBIBATh
BBIOOp (U3MUEecKoil Mojenu, OTBeYarollel TpeOOBaHMSIM 3ajau,
NPUMEHSTh  (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAThI
(U3MYECKUX TEOpUM MPHU HUCIOIb30BAHUU MATEMaTUYECKUX METOJIOB
pelIeHHsT 3ajia4, MPOBOAUTH PacdEThl HA OCHOBAHUHM HMMEIOIIUXCS



JAHHBIX, aHAJU3UPOBaTh pE3YyIbTaThl M KOPPEKTUPOBATh METOJIbI
pElIeHHs C YUYETOM MOJTYUYEHHBIX PE3yJIbTaTOB;

pelarh KauyeCTBEHHbIE 3a7aud, TpeOyrollre NMPUMEHEHHsI 3HAHUK U3
pasHBIX pa3fenoB Kypca (M3MKH, a TaKK€ HWHTErpaluyd 3HAHUNA U3
JIPYrUX TMPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAaUBATh
JIOTUYECKYIO LEMOUYKY PAcCyKIEHUH C OMOpOil Ha M3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBJICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMUA M7 OOBSICHEHHS OCHOBHBIX
OPUHLKIIOB  pabOThl  M3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLIECCOB;

NPUBOIUTh  MPUMEPHl  BKJIaJa  POCCHUMCKUX UM 3apyOexHBIX
YUYEHBIX-(PU3UKOB B pa3BUTUE HAyKd, B OOBSCHEHHE NIPOLIECCOB
OKpY>KarolIero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;
aHaJIM3UpoOBaTb W OLIGHWBaTh  TOCHEACTBHUS ~ OBITOBOM M
MPOU3BOJICTBEHHOM  JIEATEIbHOCTH  YEJOBEKa,  CBSI3AHHOM  C
($bU3MYECKUMHU MPOLIeCCaMU, ¢ MO3UIUM AKOJIOTMYECKON 0e30MacHOCTH,
NPEICTABICHUA O pPalMOHAJIBHOM MPUPOJONOIb30BAHNN, a TaKXKe
pa3yMHOM HCIOJIb30BAHUM JOCTH)KCHMM HAayKM M TEXHOJIOTMM s
JATbHEHIIIET0 pa3BUTHUS YEJIOBEYECKOTO 00IIEeCTBa;

MPUMEHSTH pa3InyHbIe CIOCOOBI pabOTHI ¢ HH(pOpMaIelt GU3HUECKOTO
COJEP)KAaHMUSI C MCHOJIb30BAHUEM COBPEMEHHBIX HH()POPMALIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JJI1 MOMCKA, MepepabOTKU U TNpeAbsBICHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHON uH(pOpMaLINH, CTPYKTYpPHUpPOBaHUS U
UHTEpOpeTanu  UHPOpMAlMK,  TOJYYEHHOM M3  pa3IMYHBIX
VMCTOYHUKOB, KPUTUYECKH AHAJIU3UPOBAThH NOJTy4aeMyt0 HHPOpMALUIO U
OLICHMBATh €€ JT0CTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaKk
Y Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMaLUY;

NpOSBISATh  OpPraHM3alMOHHBbIE M [O3HABATEIbHBIE  YMEHHS
CaMOCTOATENILHOTO MPUOOpPETEeHUsT HOBBIX 3HAaHUM B Ipolecce
BBITIOJTHEHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX Pa0oT;
paboTarh B rpynme C UCHOJIHEHHEM Pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIaHUpOBaTh  pabOTy  TPYMNIbI,  PAlMOHAIBHO  paCIpeaessiTh
JeSTEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJCKBAaTHO OLIEHUBAThH
BKJIQJl KaXJO0r0 M3 YYaCTHUKOB I'PYMIbl B PELIEHUE paccMaTpuBaeMOun
POOJIEMBI;

IPOSIBIISITH MOTHUBALIMIO K OyAyliel mpogecCHOHaIbHONU NesSTEIbHOCTH
MO CTICIHAITBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl

KoaundecTrBo 4yacoB

MporpammHoe cogepxaHue

Pa3p

ea 1. Mexanuuyeckue siBJEHUSA

1.1

dusnka n MCTOJbI HAYYHOI'O ITO3HAHWA

dunsnka — Hayka o npupoge. Hay4yHble
MEeTOAbl MO3HAHUA OKPY>KaKLLEro Mupa.
Ponb akcnepumeHTa u Teopun B
npouecce No3HaHWs Npupoabl.
3KkcnepuMeHT B hn3uke.
MopgennpoBaHue n3n4eCcKnx siBrieHni
N NpoueccoB. HayyHble rMnoTesbl.
dursnyeckme 3akoHbl U TEOPUMN.
paHnLbl NPUMEHUMOCTU (PU3NYECKNX
3akoHoB. lNMpuHumn cooTBeTcTBUA. POrnb
N MecTto om3nkm B hopmMmpoBaHnm
COBPEMEHHOW Hay4YHOW KapTUHbI M1pa,
B MPaKTMYECKON OeATEeNbHOCTH Noaen.

Hroro no pasneny

Paznesn 2. MEXAHUKA

2.1

Kunemaruka

MexaHun4yeckoe aBMKEHME.
OTHOCUTENBHOCTb MEXaHNYECKOro
apmxkeHns. Cnctema oTcuéTa.
Tpaektopus. [NepemelleHne, CKOPOCTb
(cpeaHss CKOpOCTb, MTHOBEHHAA
CKOPOCTb) U YCKOPEHME MaTepuarnbHON
TOYKW, UX NPOEKLMM HA OCU CUCTEMBI




koopguHat. CnoxeHve nepemeLLeHnn n
cnoxeHue ckopocten. PasBHomepHoe 1
paBHOYCKOPEHHOE NPSMOSIMHENHOE
aswxkenue. padmnkn 3aBUCUMOCTHU
KOOpAWHAT, CKOPOCTW, YCKOPEHUS, NyTH
N NepemMeLleHns MaTepuarnbHOM TOYKN
oT BpemeHn. CBoboaHoe nageHue.
YckopeHue cBo6OgHOro NageHus.
KpuBonuHenHoe aBuxeHue. [1BuxeHne
MaTepuanbHOM TOYKM MO OKPYXHOCTU C
MOCTOSAHHOWM MO MOAYIIH0 CKOPOCTHIO.
YrnoBasi CKOpOCTb, JIMHENHAs CKOPOCTb.
Mepuoa n yactoTta obpalleHus.
LleHTpocTpemMuTenbHOE yCKopeHue.

2.2

JnHamuka

MpuHUMN oTHOCUTENbHOCTU Nanunes.
MNepBbit 3aKOH HbIOTOHA.
MHepumanbHble CUCTEMbI OTCHETA.
Macca Tena. Cvuna. MNMpuHumn
cynepnosuuun cun. Bropon 3akoH
HbloToOHa Anga matepuanbHON TOYKN.
TpeTuin 3akoH HbloToHa ons
MaTepuarnbHbIX ToYek. 3aKoH
BCEMUPHOTO TAroteHus. Cuna TSXecTu.
MepBas kocMmnyeckas ckopocTb. Cuna
ynpyrocTtu. 3akoH lNyka. Bec Tena.
Tpenune. Buabl TpeHus (NoKos,
CKONbXeHus, KayeHust). Cuna TpeHus.
Cyxoe TpeHue. Cuna TpeHus
CKOIbXXEHUSI U cuna TPeHUs! NOKOSI.
KoadhdumumeHT TpeHus. Cuna




COMPOTMBIIEHUS NPU OBUKEHUN Tena B
XngkocTtu unu rase. MNocrtynartensHoe u
BpalLaTenbHoe ABMXeHne abCconoTHO
TBEpAoro Tena. MomMeHT cunbl
OTHOCUTENbLHO OCK BpaLleHus. Ineyo
cunbl. YCrnoBusi paBHOBECUS TBEPLOro
Tena. TexHuyeckme ycTponcTea u
NPaKTUYECKOE NMPUMEHEHNE: ABMKEHNE
NCKYCCTBEHHbIX CMYTHMKOB

23 3aKOHBI COXPAHEHHUS B MEXaHUKE

Mmnynbc matepuranbHom Tovku (Tena),
CUCTEMbl MaTepuarbHbIX TOYEK.
MmMnynbc cunbl 1 U3MeHeHe nmnyrnbca
Tena. 3aKoH CoXpaHeHus umnyrnbca.
PeakTtnBHoe aBmxeHune. Pabota cunbl.
MowHocTb cunbl. KnHetnyeckas
3Heprna matepmanbHOM TOUKN.
Teopema 06 N3MEHEHUN KMHETUYECKON
3Heprun. MNMoTeHumanbHasa sHeprus.
MoTeHuManebHasa aHeprus ynpyro
0edopMNUPOBAHHOM MPY>XUHbI.
MoTeHuManbHasa aHeprus Tena s6rnmsu
nosepxHocTn 3emnu. MNMoTeHumaneHble
N HenoTeHumMarnbHble cunbl. CBA3b
paboTbl HENOTEHLMANbHbLIX CUM C
N3MEHEHMEeM MeXaHU4eCKOn SHepPrun
cucTeMbl Ten. 3akoH coxpaHeHns
MeXaHU4YeCcKon SHeprun. Ynpyrue u
Heynpyrme CTONIKHOBEHMS.

Hroro no pazneny




Paznen 3. MOJIEKVYJIAPHASA ®U3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYISIPHO-KUHETHUECKOM Teopuu

16

OcCHOBHbIE NOMNOXEHUs
MOJTIEKYNSPHO-KMHETUYECKOW TEOPUN U
NX onbITHOe 06OCHOBaHME.
BpoyHoBckoe aBwxeHue. Ouddysus.
XapakTtep ABWXKEHUS U
B3aMMOAENCTBMSA YacTuL BellecTBa.
Mopgenu cTpoeHus rasos, XXUAKOCTEN U
TBEPAObIX TEN U OObSCHEHNE CBOWCTB
BELLIECTBA Ha OCHOBE 3TMX MOAENEN.
TennoBoe paclumpeHmne XnoKocTen u
TBEpAbIX Ter, 06bEMHOE U NUHENHOEe
paclmpeHnne. AHrapMoOHU3M TEMITOBbIX
konebaHum YacTuL, BellecTBa Kak
npUYnHa TENMOBOro pacLllMpeHnsa Ten
(Ha kauecTBeHHOM ypoBHe).Macca un
pasmepbl Mmorekyn. KonunyecTtso
BellecTBa. [loctodaHHasn Asoragpo.
TennoBoe pasHoBecue. TemnepaTtypa n
€€ nsmepeHue. lkana temnepatyp
Lenbcus. Mogenb naearnbsHoro rasa.
OcHOBHoOe ypaBHeHVe
MONEKYNAPHO-KMHETUYECKOW TEOpUn
maeanbHoro rasa. AbconoTHas
Temneparypa kak Mmepa cpegHen
KMHETUYECKON SHEPTUM TEMIOBOIO
ABWMXeHus YacTtuy, rasa. Llkana
Temnepatyp KenbBuHa. [a3oBble
3aKOHbIl. YpaBHeHMe
MeHoeneeBa—KnanenpoHa. 3akoH




HaneTtoHa. M3onpouecchl B naeansHOM
rase ¢ NOCTOSAHHbIM KONMYECTBOM
BellecTBa. [padunyeckoe
npeacTaBneHne N3onpoLeccos:
n3oTepma, nsoxopa, nsobapa.
TexHu4eckne yctponctea u
npakTuyeckoe NpUMeHeHMe:
TepMmomeTp, bapomeTp.

3.2

ArperatHble cocTosiHUS BelecTBa. da3oBbie
MepPEX0/Ibl

14

MapoobpasoBaHue 1 KoHAeHcaums.
WcnapeHne n kunexue. YgenbHas
Tennorta napoobpasoBaHus.
HacbiweHHble 1 HeHaCbILWEHHbIE Napbl.
KauecTBeHHas 3aBUCMMOCTb MSIOTHOCTU
1 AaBrEeHNs HaCbILWEHHOro napa ot
Temneparypbl, UX HE3aBUCUMOCTb OT
00bEMa HachbILEeHHOro napa.
3aBUCUMOCTb TeMnepaTypbl KUNEHUS OT
AaBNEeHNs B XXMOKOCTU. BnaxHocTb
BO3ayxa. AGcontoTHas 1
OTHOCUTENbHAas BNaXHOCTb. TBEpOOE
Teno. Kpuctannuueckme n amopdHble
Tena. AHM30TPONNSA CBONCTB
KpucTannos. [1naenexHune n
KpucTannuaauus. YaenbHas Tennora
nnaenexHunsa. Cyéonumaumsi.
MpeobpasoBaHue aHeprum B a3oBbIX
nepexogax. YpaBHeHUe TEN0BOro
H6anaHca. [NoBepxXHOCTHOE HaTsKeHue.
KoachbumumeHT noBepxXHOCTHOro
HaTskeHus. KanunnsapHbele SBrneHus.




[aBneHne nog NCKPMBIEHHON
NOBEPXHOCTbLIO Xnakoctn. Popmyna
Jlannaca.

33

TepMO,Z[I/IHaMI/IKa. TennoBble MallIMHBGI.

26

TepmoguHamunyeckas (T[) cucrtema.
3afaHue BHELLHMX YyCnoBun Ans
TEpPMOANHAMUNYECKON CUCTEMBI.
BHelwHWe n BHYTpeHHME NapaMeTpbl.
MapameTpbl TEpMOANHAMMNYECKON
CUCTEMbI KaK cpeaHue 3Ha4YeHus
BEITMYUH, ONUCLIBAIOLLNX €€ COCTOSHME
Ha MUKPOCKONUYECKOM YPOBHE.
HyneBoe Ha4yano TepMoaAnHaMUKN.
CamonpowunsBorbHas penakcaums
TEPMOANHAMMNYECKON CUCTEMBI K
TennoBoMy paBHoBecuto. Mogenb
naeanbHoro rasa B TepMoguHamMumke —
cucTemMa ypaBHEHWI: ypaBHEHME
Menpgeneesa—KnanenpoHa u
BblpaXXeHne Ansi BHyTPEHHEN IHEPTUN.
Ycnosusi NPUMEHUMOCTU 3TON MOAENM:
HU3Kasa KOHLEHTpaLmMs YacTuL, BbICOKUe
Temnepatypbl. BelpaxeHue ans
BHYTPEHHEWN 3HEPrMM OQHOATOMHOIO
noeansHoro rasa. Keasucratnyeckue u
HecTaTU4ecKne NnpoLecchl.
OnemeHTapHas paboTa B
TepMmoanHamuke. BeluncrneHme paboTsl
no rpadmky npoecca Ha
pV-guarpamme. Tennonepenada kak
€cnocob M3MEHEHWSI BHYTPEHHEMN




3HEeprnm TepmMognHaMmMyYeckon CUCTEMbI
6e3 coBeplueHust padoTkl. KoHBeKkLMS,
TENNONPOBOAHOCTL, U3NyYeHME.
KonnyecTtBo Tennotbl. TennoéMKocTb
Tena. YoenbHasi n MmonsipHas
TENNOEMKOCTM BELLeCTBA. YpaBHEHME
Marepa. YoenbHas TennoTa cropaHus
Tonnuea. PacyéT konnyectea TeNNOThI
npv Tennonepegadye. MNMoHaTtne 06
agnabatHoMm npouecce. [epBbli 3aKOH
TepMoanHamukn. BHyTpeHHAs aHeprus.
KonnyecTtBo Tennotsl 1 paboTa Kak
MEepbl UBMEHEHUSI BHYTPEHHEN SHEPTUM
TepmMoanHamMmmnyeckon cnuctemsl. Bropon
3aKOH TeEpMOANHAMUKN Ons
pPaBHOBECHbLIX MPOLIECCOB: Yepes
3ajaHHOEe paBHOBECHOE COCTOsIHME
TEPMOANHAMMNYECKON CUCTEMBDI
npoxoauT eauHCTBEHHada agnabara.
AbcontoTHasa Temnepartypa. Bropon
3aKOH TepMOoAMHaMNKK ans
HepaBHOBECHbIX NPOLIECCOB:
HEBO3MOXHO nepeaartb TENOTy OT
Oornee xonoaHoro Tena Kk bonee
HarpeTomy 6e3 komneHcauum
(Knaysunyc). HeobpatmumocTb
NPUPOAHBLIX NpoueccoB. [NpuHLMNbI
AencTBna TennoBbixX MawuH. Krmd.
MakcnmanbHoe 3HadeHune KI4. Livkn
KapHo. Qkonormyeckne acnekThbi




MCNOMNb30BaHUA TENNOBbIX ABUraTenemn.
TennoBoe 3arpsa3HeHVe OKpyXXaroLLen
cpenbl. TexHUu4eckme ycTponcTea um
TEXHOMOMM4YecKme NpPoLecehl:
XONOAUIbHUK, KOHAULMOHEP,
AN3enbHbIN U KapbropaTopHbI
asuratenu, naposas TypbuHa.

Hroro no pazgeny

56

Pazgen 4. SJIEKTPOAUHAMMUKA

4.1 DNEKTPUYECKOE MO

30

OnekTpusauns Ten 1 e€ nNposiBNeHuns.
AnekTpunyeckun 3apsa. [sa suaa
aneKkTpuyecknx 3apsaos. NpoBoaHMKu,
AN3NEKTPUKN 1 MONYNPOBOSHNUKM.
SOnemMeHTapHbIN anekTpuyYecknin 3apsag.
3aKOH COXpaHeHWs aneKTPUYecKoro
3apsiga BsanmopencTteue 3apsgos.
ToueuHble 3apsagbl. 3akoH KynoHa.
OnekTpuyeckoe none. Ero gencrene Ha
anekTpuyeckne 3apsgbl.
Hanps»KEHHOCTb ANEKTPUYECKOro Nnorssi.
[MOTOK HAaNPSPKEHHOCTU 3NEKTPUYECKOTO
nons. Teopema Naycca. NpumeHeHne
Teopembl [aycca Ans CMMMETPUYHbBIX
obnacten. NpobHbin 3apsa. JnHum
HanpPsXKEHHOCTM SNEKTPUYECKOro Mnons.
OaHopoaHoe anekTpuyeckoe nore.
MoTeHumanbHOCTb
anekTpocTatmyeckoro nons. PasHocTb
NOTEHLMANoB 1 HanpsiKeHue.




lMoTeHumanbHas aHeprusa 3apsga B
anekTpocTaTnyeckom none. NMoreHuman
anekTpocTatmyeckoro nons. Ceasb
HaNpPsHKEHHOCTW NOMA N pasHOCTU
noTeHUManoB Ans
3MneKTpocTaTnyecKkoro nons (kak
OLHOPOAHOrO, TaK N HEOAHOPOAHOrO).
MprHUMN cynepno3nuum anNeKTpruYecKmx
nonen. MNMone TodeyHoro 3apsiga. MNone
paBHOMEPHO 3apsXXeHHon cdepsl. NMone
paBHOMEPHO 3apsXKEHHOIO N0 06BbEMY
wapa. MNone paBHOMEPHO 3apPsPKEHHON
GeckoHeYHOM NNocKoCTU. KapTuHbI
NVHUIA HANPS>KEHHOCTU 3TUX Monen un
9KBUMOTEHLMANBbHBIX MOBEPXHOCTEMN.
lMpOBOAHMKN B 3NEKTPOCTaTUYECKOM
nose. YcrnoBue paBHOBECUS 3apsiaoB.
[N3neKkTpuKkn B aNeKTpocTaTu4eckom
none. Ananektpudeckas
NPOHNLIAEMOCTb BELLIECTBA.
KoHpeHcaTop. OneKkTpoEMKOCTb
KOHOeHcaTopa. OneKTPOEMKOCTb
NSI0CKOro KoHAaeHcartopa.
MapannensHoe coeguHeHne
KoHOeHcaTopoB. NocnegosaTtensHoe
CcoefMHEeHNe KOHOEHCAaTOPOB. JHeprns
3apshKEHHOro KoHAeHcaTopa. [BmxkeHne
3apsKEHHON YacTuLbl B OAHOPOAHOM
aneKkTpu4eckom none. TexHuyeckme
YCTPOWCTBA 1 TEXHOMNOrM4yeckmne




NpPOLeCChl: 3NEeKTPOCKONM, S11EKTPOMETP,
anekTpocTaTtMyeckas 3awmra,
3a3eMIneHne arnekTponpmubopos,
KOHAeHcaTophbl, reHepaTop BaH ae
paadpa.

4.2

ITocTOSTHHBIN 2IEKTPUIECKUNA TOK

30

Cuna Toka. MNMoCToAHHbIN TOK. YCnoBus
CyLLIeCTBOBaHUSA MOCTOSAHHOIO
3NEeKTpUYECKoro Toka. MICTo4HMKKM ToKa.
HanpspkeHne U n 94C &. 3akoH Oma
ANg yyacTka uenu. Onektpudeckoe
conpoTtuerieHne. 3aBMCUMOCTb
COMpOTMBIEHNS OOQHOPOAHOIO
NpoBOAHMKA OT ero AfIMHbI 1 NnoLwiaau
NonNepeyHoro ceveHus. YaenbHoe
COMpOTMBIEHNE BeLLeCTBa.
MocnenoBaTtensHoe, NnapannensHoe,
CMeLLaHHOe coeanHEeHne NPOBOAHMKOB.
Pac4éTt pa3BeTBNEHHbIX NEKTPUYECKMX
uenen. MNMpasuna Knupxroda. Pabota
3NEKTPUYECKOro Toka. 3akoH
xoyns-JleHua. MowHocTb
3MNeKTpPU4eCcKoro Toka. Tennosas
MOLLHOCTb, Bblaensiemas Ha pesuncTope.
30C v BHYTpeHHee conpoTueneHne
MCTOYHMKA ToKka. 3akoH Oma ans
MOSTHOW (3aMKHYTOW) SMEeKTPUYECKON
uenu. MoWHOCTb UCTOYHMKA TOKA.
KopoTkoe 3ambikaHne. KoHaeHcaTop B
uenun NOCTOAHHOIo Toka. TexHu4eckune
YCTPOMCTBA N TEXHONOINYeckune




MPOLECChI: amnepMeTp, BONLTMETP,
peocTar.

4.3

Toku B pa3nn4HbIX cpeaax

OnekTpuyeckas NpoBoANMOCTb
PasnnyHbIX BELLECTB. ONeKTPOHHas
NPOBOAMMOCTb TBEPAbLIX METasnos.
3aBUCUMOCTb COMNPOTUBIIEHUSA
MeTannoB OT Temneparypbl.
CBepxnpoBoOANMOCTb. INEKTPUYECKUI
TOK B Bakyyme. CBOMCTBA 3NMeKTPOHHbIX
ny4koB. [NonynpoBogHMKN.
CobcTtBeHHas n npumecHas
NPOBOAMMOCTb NOMYNPOBOAHMKOB.
CeoricTBa p-n-nepexoga.
MonynpoBogHUKOBbIE NPUOOPHI.
ONeKTPUYEeCKMN TOK B ANEKTponunTax.
OnekTponuTuyeckasa amccoumauus.
Onektponuns. 3akoHbl Papages aons
3NeKTponun3a. ONeKkTPU4EeCcKUn ToK B
raszax. CamocTosiTenbHbIN U
HecamMoCTOATENbHbIN pa3psas.
Pasnu4yHble Tunbl CaMOCTOATENLHOIO
paspsga. Monuus. MNnasma.
TexHuyeckune ycTponcTsea n
npakTU4eckoe NpMMeHeHue:
rasopaspsigHble famnbl,
SMNeKTpPoHHOory4YeBas Tpybka,
NonynpoBOAHMKOBbIE NPMOOPLI: ANOA,
TpaH3ucTop, poToamon, CBETOANOA,
ranbBaHuKa, paduHNpoBaHne Meau,




BbliNnsiaBKa armtoMUHNA, SNEKTPOHHaA
MUKPOCKOMUA.

Hroro no pazneny 64
Pe3epBHOE Bpemst 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136







