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IInanupyemble pe3yJibTaThl 0CBOCHHS YU4eOHOr0 Kypca

OcBoenne y4eOHOTO Kypca Ha YpPOBHE CpemHero oomiero ooOpazoBaHus (yriyOJaeHHBIH
YPOBEHb) TOJDKHO OOECIEYHTh JOCTHKCHUE CIEAYIOUINX JUYHOCTHBIX, METAlPEIMETHBIX U
MpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS Y4€OHOTO Kypca JOJDKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh OOYyYaroUIuXcsi PYKOBOACTBOBATHCA C(HOPMUPOBAHHONW BHYTPEHHEHW MO3ULIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMii, TO3UTHUBHBIX BHYTPEHHUX YOGXKICHHH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM LEHHOCTSM POCCHUHCKOTO OOIIecTBa, pacHIMpeHue
YKU3HEHHOTO OIBITa M OMbITAa JAEATEIBHOCTH B MPOIECCE pealn3alliil OCHOBHBIX HalpaBJICHUM
BOCIHUTATEIbHON JESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpax1aHCKOro BOCIIMTAHHUSA:

cOPMUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3UIMH  OOy4yaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

MPUHATHE TPAAULIMOHHBIX OOLICUYETOBEUECKUX TYMAHHUCTHUECKUX U JEMOKPATHUYECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax Ipa)KAAaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aMMOJCHCTBOBATh C COIUAIBHBIMU HHCTUTYTaMU B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSM POCCHUCKHX
yUeHBIX B 007acTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIIEHUBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS, OpPUECHTHPYSCH HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEIbHOCTH YUE€HOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 5cTeTUYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) TpyIOBOTO BOCIIUTAHMUS:

MHTEpEC K pa3InuHbIM cepam npodeccuOHATBHON AeSITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHHUKOW, YMEHHE COBEepIlaTh OCO3HAHHBIM BbIOOp Oyayuiedl mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUIO U CaMOOOpa30BaHUIO B 00J1acTU (HU3UKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

C(OPMHPOBAHHOCTh JKOJIOTMYECKOM KYIbTYphl, OCO3HAaHUE TIJI00AIBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHHE AEHCTBHUH B OKpY’KaloLIeH cpeie Ha OCHOBE 3HAHMS 1ieNeil
YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmimpenne ombiTa JIATENIBHOCTH  SKOJIOTMUYECKON  HANpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEeHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHPOBAHHOCTE  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

OCO3HAHHE IEHHOCTH HAYYHOH JIEATEIHHOCTH, TOTOBHOCTh B TPOIIECCe M3YYCHUST (QUZUKA
OCYILECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B mporiecce mocTHKEHUST TMYHOCTHBIX PE3YJIbTATOB OCBOSHHS IPOTPAMMEI 110 (DU3HKE TSI



YPOBHsI CpefHEro o0Iero oopa3oBaHus y OOYYarOIIMXCS COBEPIICHCTBYETCS dMOITMOHATBHBINA
WHTEIJIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceOe;

CaMOperyJIMPOBaHUs, BKIIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE TIOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K YMOLIMOHAILHBIM H3MEHEHHSIM U TIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMU, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKCHHIO e H YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JIEHCTBOBATH, HCXOISl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHHE IPYTHX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKIIFOUYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JAPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

MeTtanpeaMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBl CPETHEro o0IIero ooOpazoBaHUs
JIOJDKHBI OTPaXKaTh:

OBnaeHne yHUBEPCAIBHBIMH O3HABATEILHBIMH JCHCTBUSAMHU:

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS,

CaMOCTOSITENILHO (OPMYJIMPOBATh W aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPECIIATH SN JACATSILHOCTH, 33]]aBaTh MapaMETPhl M KPUTESPUH UX TOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pACCMATPUBAEMBIX (PH3UUECKUX SBJICHUSX;

pa3pabarbIBaTh IJIaH PEIICHUS TPOOJIEMBI C YIETOM aHAIIN3a UMEIOIUXCS MATEPUATHHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCTH, OIICHHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM,
OLICHUBATh PUCKH MOCIICICTBUI NESITEIbHOCTH,

KOOPJIWHHUPOBATh W BBHINOJIHATH pPAa0OTy B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBHS:

BIIQJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBBIMH TIOHATHSIMH W METOAAMH (PU3NICCKOM
HAYKU;

BJIQJICTh HABBIKAMH YYCOHO-HCCIIEAOBATEIHCKOWM M MPOSKTHOM JEATeILHOCTH B 00AacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

OCYIIECTBISTh Pa3jMyYHbIE BUABI JEATEIBHOCTH MO TOJTYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TIPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CHUTYallUsSX, B TOM
qrclie TPU CO3AaHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISATh TPUYMHHO-CIICIICTBEHHBIC CBSI3M W aKTyaJIM3MpPOBATh 3a/ady, BBIJIBUTATh
TUIIOTE3Y €€ PelleHus, HAXOIUTh apryMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

aHAIIM3UPOBATH MOJTYyYCHHBIE B XOJIE PELICHUS 3a7]aui Pe3yIbTaThl, KPUTUYECKH OIEHUBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U GOPMYTUPOBATH COOCTBEHHBIE 337]aul B 00pa30BaTEIbHON JAESITENbHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHTYAI[USM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MePEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATEIIBHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

3) pabora ¢ nHbOopMaIueii:

BIIa/IETh HABBIKAMU TOJTYYeHHs] HHPOpPMAIMN (U3UIECKOTO COJEPIKaHUs U3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBJISATh IIOWCK, aHAIW3, CHUCTEMATH3AIHMI0 U



MHTEpIpEeTalnio THPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM NIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BATh CPEJICTBA UHPOPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B PELLICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 331ad C COONIOJeHUEM TpeOOBaHUI
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, MPaBOBbIX M ATHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COJEPKAHUSA B PA3IMUHBIX (hopMaTax c ydeTOM Ha3HAUCHMSI
uHpOpMALIUKM W IIETICBOM ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (OpMy mpencTaBieHUS |
BU3YyaIU3alUu.

OBnazneHue yHUBEpCaJIbHBIMUM KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) obuienwue:

OCYIIECTBIIATH OOLIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1ESTEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKA KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOHMIMKTHI;

pa3BepHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C MCIIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB;

2) cOBMECTHAs JESATEIbHOCTD:

IIOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOM M WHIMBUAYaJIbHOW palboThI;
BBIOMPATh TEMAaTHKy M METOABl COBMECTHBIX JIEHCTBHH C y4eTOM OOIIMX HHTEPECOB, M
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LIEJIM COBMECTHOM JE€SATEJIbHOCTH, OPraHUW30BbIBaTh U KOOPJAMHUPOBATH
JEHCTBUA 110 €€ NOCTUKEHUIO: COCTaBJIATh IIJIaH JEHCTBUM, paclpeiesaTh POIU ¢ Y4€TOM MHEHUN
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4eCTBO CBOET0 BKJIaJa M Ka)/10r0 yYaCTHUKA KOMaH/Ibl B OO pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSM;

IpesiaraTb HOBBIE IPOEKTHI, OLCHMBATb WJEU C IO3ULUU HOBHU3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHHUE B PaA3IUYHBIX CUTYaLHUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpPCAIbHBIMU PETYISITUBHBIMU JCHCTBUAMMU:

1) camoopranuzanus:

CaMOCTOSITENILHO OCYILIECTBIATh IO3HABATENIbHYIO JEATENBHOCTh B 00NacTH (U3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJISITh IIAH PEUICHMs] PAacUETHBIX M KAadeCTBEHHBIX 3a/ay, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl C YYETOM HMEIOLIUXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHMUIA;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paclIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIUU B 00J1aCTH (PU3HUKH, TTOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLIEHUBATbH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HAaBbIKAMH IM03HABATEIbHON pedieKCHM KaK OCO3HAHUS COBEPILIAaEMbIX ACHCTBUN U
MBICIIUTENBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMbI peIeKCUH 71 OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PELICHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHHUMATD PELLEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

3) npunsTHE Ce0s U IPYTUX:

MIPUHUMATD ce0sl, TIOHMUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;



IIPMHUMATHh MOTHBBI U apIYMEHTBI JPYTUX IIPHU aHAIU3€ PE3YIbTATOB ACATECIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIUOKY.

IIpenmeTHble pe3ynbTaThl OCBOEHHS IIporpaMMsl o gusuke. B npouecce uzyuenus kypca
¢u3uku yroyonennoro yposss B 10 kinacce 00y4aromuiicss HayquTCs:

IIOHMMaTb pPOJb (U3UKH B SKOHOMHUYECKOH, TEXHOJOTHYECKOH, 3KOJIOrMYEeCcKOH,
COLMAIBHOM M ATUYECKOH cepax AeaTeIbHOCTH YeIOBEeKa, POJIb U MECTO (PM3UKU B COBPEMEHHOU
Hay4YHOH KapTUHE MMpa, 3HAU€HHE ONMCATE]bHOM, CUCTEeMATH3UPYIOLeH, 0ObACHUTEIbHON U
IPOTHOCTUYECKON (YHKIMIA (U3UUECKOM TEOpUHM - MEXaHUKH, MOJEKYISIPHOW (HU3UKU U
TEPMOJMHAMMKH, POJib GU3NYECKON Teopuu B (POPMUPOBAHUM NPEACTABICHUN O (U3NYECKOM
KapTUHE MUPAa;

pa3nuyarh yciIOBHsS HPUMEHUMOCTH Mojenel (U3NYeCKUX Tel M HPOLEcCOB (SBICHUMN):
UHepIManbHas CHCTEeMa OTcyeTa, aOCONIOTHO TBEPIOE TeJNO, MarTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBWXKEHHE, CBOOOJHOE MaJeHHe, abCOMIOTHO yrpyras aedopmarus,
abCoOMIOTHO ympyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Ta3a, XHUIKOCTH U
TBEPAOro (KpUCTAIJIMUECKOro) Teja, WJIeadbHbI Ta3, TOYEUHBIH 3aps], OAHOPOIHOE
EKTPUYECKOE I10JIE;

pa3nuyarh ycioBuUs (IpaHHIbI, 001aCTH) NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh
BceoOImuMit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAHUUYECKUE INPOLIECCHl U SBJICHUS, UCIOJb3Ysl OCHOBHBIE
HOJIOKEHHUS. U 3aKOHbl MEXAHHUKHU (OTHOCHUTENIBHOCTh MEXaHMYECKOI'O JABMKEHHs, (HOpMYJibl
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBM)KEHHUS, HpeoOpa3zoBaHusi [amwies Ui CKOPOCTH U
nepeMenieHys], 3akoHbl HbroTOHA, MPUHLIMII OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMHPHOIO
TATOTCHHS, 3aKOHBI COXPAHEHUS UMIYJIbCa U MEXAaHHMYECKOW SHEPTHH, CBSI3b PAOOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEpruM, YCIOBHS pPABHOBECHs TBEpPAOro Teja), MpPH 3TOM
UCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUSI MPUMEHHUMOCTHU
(du3nuecKkux 3aKOHOB: IpeoOpa3oBaHuil [anmnes, BTOporo M TpeThero 3akoHoB HboTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCA U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBaThb U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, HCIIOJIB3Ysl OCHOBHBIE
MOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUUECKOH TEOPHUM M 3aKOHBI MOJEKYJIspHOW (U3MKU U
TEPMOJMHAMHMKH (CBSA3b JaBICHHUS HICATBHOIO Tra3a CO CpeJHed KUHETHYeCKOH sHepruei
TEIJIOBOT'O JIBUKEHUS M KOHIIEHTpalMel ero MoJIeKyJl, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHEN
KMHETUYECKOW DHEPrUEN TEIUIOBOTO JBHUKEHHS €ro YacTHUll, CBSI3b JABIEHUS MJICANBbHOIO Ta3a ¢
KOHIIEHTpAallUe MOJIEKYJ U €ro TeMrnepaTypou, ypaBHeHue MenaeneeBa-KnanelpoHa, nepBbiit
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUS HHEPIUU B TEIUIOBBIX IMIpoleccax), HpU 3TOM
UCIIOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI MPUMEHHUMOCTH
ypaBHeHus MenzeneeBa-Knanelipona,

aHAJIM3UPOBATh U OOBICHATH AJIEKTPUUECKHE SIBICHUS, UCIIOJIb3YSl OCHOBHBIE MOJOXKEHUS 1
3aKOHBI DJIEKTPOJUHAMMKHU (3aKOH COXpPAHEHMsI DJIEKTPUUYECKOTO 3apsna, 3akoH KyroHa,
NOTEHLUATBHOCTD 3JIEKTPOCTATUUECKOTO MOJISI, IPUHLUIT CYNEPIIO3ULIUU IEKTPUUECKUX TOJIEH,
IIPY 9TOM yKa3blBasl YCJIOBUS IPUMEHHMMOCTH 3akoHa KylloHa, a Takke NPAaKTHYECKH BaXKHbIE
COOTHOIIEHUS: 3aKOHbI OMa A ydacTKa LEeNU U JUIs 3aMKHYTOW 3JIEKTPUUYECKOH IenH, 3aKOH
Jbxoyns-Jlenua, npasuna Kupxroda, 3akonst dapajest 11 21€KTpoiIn3a);

ONHCHIBATh (PU3NYECKUE TPOLIECCHl U SBIEHUS, MCIOJb3ys BEIUYHMHBI: IEepeMElIeHHE,
CKOPOCTb, YCKOPDEHME, HMIIYJbC TE€Ia WU CHUCTEMBI T€J, CHJIA, MOMEHT CHUJbI, JABIICHUE,
NOTEHLIMAJbHAsl JHEPIus, KUHETHYeCKas »SHEeprusi, MeXaHW4yecKas HHeprusi, paboTa CuHIIbI,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIA TSKECTH, CUJla YIPYTOCTH, CUJIa TPEHHS, MOIIHOCTb,
SHEPrus B3aUMOJIEHCTBHS Tena ¢ 3eMiieil BOJIM3H ee TOBEPXHOCTH, SJHEPT Ul YIIpyroi nedopmanun
IPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsl TeMIleparypa Tejia, paboTa B TEpMOJIUHAMHUKE,
BHYTPEHHSS1 SHEPTUS UEATLHOTO0 OJJHOATOMHOIO ra3a, paboTa U1ealbHOro ra3a, OTHOCUTENIbHAs
BJIQXKHOCTh BO3/yXa, KOA(QUIMEHT IMOJIE3HOr0 IEHCTBHS HICATBHOTO TEMJIOBOTO JBHraTes;
AIIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTh AJIEKTPUYECKOI0 MOJIs, HAMPSKEHHOCTh MOJS TOYEUHOTO



3apsia WIK 3apsHKEHHOTO I1apa B BAKyYME U B IMDJICKTPUKE, MOTEHIMAI 3JIEKTPOCTATHIECKOTO
MOJIsI, PA3HOCTh TOTEHITUAIOB, AJIEKTPOABIDKYINAS CHIIA, CHJIa TOKA, HAMPSIKEHHE, MOITHOCTH
TOKa, JJIGKTPUUYECKas €MKOCTh IUIOCKOTO KOHJICHCATOpa, CONMPOTHUBJIICHHE YydYacTKa IEMH C
MOCIIE0BATEIHHBIM U TIAPAJUICTBbHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTHS AICKTPHUIECKOTO OIS
KOH/JICHCATODA,

OOBSICHSTE OCOOCHHOCTH TPOTEKaHUs (U3NYCCKUX SIBICHUI: MEXaHUYECKOE JIBIIKCHUE,
TEIJIOBOE JBIDKEHHWE YAaCTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIIKCHHUE,
muddy3us, ucnapeHue, KUNEHUE W KOHJEHCAIWs, I[UIABJICHHE W  KPUCTAJUTU3ALUSA,
HaIPaBJICHHOCTh TEIUIONEpPeadr, JJICKTPHU3alUs TeJl, SKBUIIOTEHIIMAIbHOCTh IMOBEPXHOCTH
3apsHKEHHOTO MTPOBOTHUKA;

MPOBOJIUTH HKCCIICIOBAHNWE 3aBUCHMOCTH OJHOW (PU3WUYECKON BEJIWYUHBI OT JPYrol C
UCIIOJIb30BAHUEM TIPSMBIX W3MEPEHHM, MPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ynbTaThl TMOJYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHJIE TPaQUKOB C YYETOM
a0COTFOTHBIX MOTPEITHOCTEN H3MEPEHUH, IeTIaTh BHIBOABI IO PE3yIbTaTaM HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE U3MEPCHHUsI (U3MYECKUX BEIUYHMH, TPU OSTOM BBIOMPATH
ONTUMATBHBIA METOJI M3MEPEHUs, OLICHWBATh a0COIMIOTHBIE W OTHOCHUTEIBHBIE TOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPCHHUIA;

MIPOBOJMTH OMBITHI 10 MPOBEPKE MPEIOKEHHONW THIOTE3bI: TUIAHUPOBATh JKCIICPUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJTYYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBOJI O CTaTyCe MPEIOKESHHON THUITOTE3HI;

coOmrofaTh mpaBuia OE30MACHOTO TpyAa MpPU IMPOBEICHUU HCCIENOBAaHUI B paMKax
y4e0HOr0  JKCICpUMEHTa, TMpaKTHKyMa ¢  Y4eOHO-HCCIEAOBATEIBCKOM ©  IPOCKTHOU
JESTENIbHOCTH C UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOpHOro 000PYI0BaHMUS;

peliaTh pacyeTHbBIC 337a9H C SBHO 33JJAaHHOW U HESIBHO 3aJIaHHOW (PU3UYECKON MOJICITBbIO: Ha
OCHOBaHUHM aHallM3a YCIOBUS OOOCHOBBIBATH BBIOOD (PHU3MYECKOW MOJIEIH, OTBeYarolei
TpeOOBaHUSM 3a/a4d, TPHUMEHATH (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IIOCTYJIaThl
(U3UYECKUX TCOPUH IPH UCITOIH30BAHNHM MAaTEMATHYECKUX METOI0B PEIICHHS 3aa4, TPOBOIUTh
pacdeTsl Ha OCHOBAaHUM HMMCIOIIUXCS JTAHHBIX, aHATH3UPOBATH PE3YJIBTAThl U KOPPEKTUPOBATH
METO/IbI PEIICHUS C YIETOM MOTYyYEHHBIX Pe3yIbTaToB;

penath KadeCcTBCHHBIE 3a/1aud, TPeOYIOIIMe NMPUMEHEHUs 3HAHWUH W3 Pa3HBIX DPa3JIelioB
Kypca (U3HKH, a TakKe HMHTETpallid 3HAHUK U3 JAPYrUX MPeIMETOB €CTeCTBEHHO-HAYYHOTO
[IUKJIA: BBICTPAMBATH JIOTHYECKYIO IICTIOYKY PACCYXKICHUW C HCIOJIB30BAaHUEM H3y4CHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UUYECKUX SIBICHUN;

WCIIOJIb30BaTh TEOPETHUYCCKHUE 3HAHWS ISl OOBSICHCHHWS OCHOBHBIX IPHHIIUIIOB PabOTHI
MU3MEPUTENBbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MIPUBOJIUTH TIPUMEPHI BKJIaJIa POCCUUCKHUX U 3apyOCKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BCHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUI;

aHAJIM3WPOBATh U OIICHUBATH TOCJICACTBUS OBITOBON W NMPOU3BOJICTBEHHOW JEATEIHHOCTH
YeNoBeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOIIECCaMU, C TMO3UINI IKOIOTHYECKONW 0€30MacHOCTH,
MPEJICTABICHUA O PAIlMOHATHLHOM TPUPOJIONOIB30BAHIH, a TAKKE Pa3yMHOM HCIOJIb30BAHHUU
JTOCTHIKEHUI HAYKU U TEXHOJOTUH /ISl JalTbHEHIIIeT0 pa3BUTHS YEIOBEYECKOTO OOIIECTRa;

MPUMEHATH Pa3JIMYHbIE CIOCOOBI paboThl ¢ MHMOpMaIuel (U3NYECKOr0 COIEpKaHUS C
UCIIOJIb30BAaHNEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTUM, TMPH 3TOM HCIHOIB30BaTh
COBpEMEHHBbIC HWH(OPMAIIMOHHBIC TEXHOJOTUU I IOMCKA, TepepaboTKh W TMPEAbSBICHUS
yueOHOM ¥ HAYYHO-TIOMYNISPHOW WHGPOpPMAIMU, CTPYKTYPUPOBAHUS H HUHTEPIIpPETalUU
uH(pOpMAaIlMK, TIONYYCHHOW U3 pPa3jIMYHBIX HWCTOYHUKOB, KPHUTUYCCKH aHAIU3HPOBATH
MOJTy4aeMyr0 HH(POPMAITUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUIA,
TaK ¥ Ha OCHOBE aHAJN3a UCTOYHHMKA HH(POPMAIIHH;

MPOSBIIATh ~ OPTraHU3alMOHHBIE W  TIO3HABATENbHBIE  YMEHHUS  CaMOCTOSITEIILHOTO
NPHOOPETEHUST HOBBIX 3HAHWH B  MPOIECCe BBHIMOJTHCHHS TPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIIIE C HCIIOJTHECHUEM Pa3IMIHBIX CONMAIBHBIX POJICH, INITAHUPOBATh paboTy



IPYMNIIbI, PAMOHAIBHO PACHPENEIATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYaLlUsAX, OLIEHUBATh
BKJIa/1 KX/I0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pACCMAaTPUBAEMON MTPOOIEMBI;

IPOSIBJISITH MOTUBALMIO K OyayILel mpoecCHOHaIbHON AESATENbHOCTH 10 CIIELHATbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOPuIIs.

Coaepixanue yueOHOro Kypca

Pa3nen 1. Mexanuka.

Tema 1. Kunemaruxka.

Mexannueckoe JBrkeHHE. OTHOCHTENBHOCTh MEXaHUYECKOro nABmkeHus. Cucrema
OTCYeTa.

IIpsimast 1 oOpaTHas 3aa4ll MEXAHUKH.

Pannyc-BekTOop MarepuaJbHOM TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBI KOOpAUHAT.
TpaekTopus.

[lepemenienue, ckopocTh (CpenHsAsI CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOpPEHUE
MaTEpUaIbHONW TOYKH, MX IPOEKLMH Ha OCH CHCTEMBI KOOpAHHAT. CIlojKeHUE NepeMEleHU U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSIMOJIUHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTepUalbHON TOYKU OT BPEMEHU U UX IPpaPUKH.

CBobosHOe najzieHue. Y ckopeHue cBOOOIHOro najeHus. JBnxenue Teaa, OpomeHHOoro noj
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTEPUAIbHON TOYKU OT
BpPEMEHU U UX IpaduKu.

KpuBonuneiinoe nuxeHue. /[BrmkeHrne MaTepruaibHON TOYKH 10 OKPYKHOCTH. YTJIOBast U
auHenHas ckopoctb. llepmon u wacrora obOpamenus. LlenTpocTpemutenbHoe (HOpMaibHOE),
KacaTesbHOE (TaHMCHIIMAJIBHOE) U IIOJHOE YCKOPEHUE MaTepUaAIbHON TOUKH.

Tema 2. Jlunamuka.

[IepBbiit 3ak0oH Hprorona. MHepunanbable cucteMbl orcyeTa. [IpHHIMI OTHOCUTENBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTcueTa (OIpeieieHue, IPUMEpBI).

Macca tena. Cuina. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akon HproToHa /151 MAaTEpUAIBHON TOYKH.

Tpernii 3akoH HprOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHOW MacCCBHI.

Cuna T1spkecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI U OT reorpauyeckoil mHpoThl. J[BUkKeHMe HEOECHBIX Tel U MX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBMXKyIerocst ¢ yCKOpeHUeEM.

Cuna Ttpenus. Cyxoe Tpenune. Cuiia TpPEeHUS CKOJBKEHUS M CHJIa TPEHUS TOKOSL.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPHU JIBUKEHUU Tela B JKUJKOCTU WIIM rase, ee
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO ABUKCHUS.

HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

Tewma 3. CraTtuka TBEpAOTO Tea.

AbcomotHOo TBepaoe Teno. [locTtynaTensHoe M BpalaTeabHOE JBH)KEHUE TBEPAOIO Tela.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBepAOMy Teny. LleHTp Tskectu Tena.

VYcnoBust paBHOBECHUS TBEPAOTO TENA.

YcToliunBoe, HeyCTOMUNBOE, Oe3pa3TUIHOE paBHOBECHE.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCH: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pelieryaTble KOHCTPYKIUH.

Tema 4. 3aKkOHBI COXpaHEHUS B MEXAHUKE.

HNMnynbec MaTepHanbHOM TOYKH, CUCTEMBI MaTEpPHANIBHBIX ToueK. LIEHTp macc cucTeMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

HMnynibe cHIIbl M U3MEHEHHME HMITYJIbCA TENa.

3aKOH COXpaHEHHs UMITYJIbCA.



PeakTuBHOE IBUXEHUE.

MomeHT uMIynbca MaTepuanbHOM TOuYkH. lIpencraBieHue O COXpaHEHMM MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJISAX.

Pabora cwibl Ha MaJoM UM Ha KOHEYHOM NepemenieHHH. [ 'padudeckoe mpeacraBicHHE
pabOTHI CHITHI.

MOIHOCTh CHIIBL.

Kunernueckass sHeprusi mMarepuaibHONM Toukd. Teopema 00 H3MEHEHMH KHUHETHUECKOMN
SHEPIrUH MATEPUATILHON TOYKH.

[TorenuumaneHple W HenmoTeHUMaNbHble cuibl. [loreHunanbHas 3Heprud. [loreHunanbHas
SHEPTUs ynpyro aeGopMHpPOBaHHOW NPYKUHBI. [loTeHIMaNbHAs SHEPrUsl Tela B OAHOPOIHOM
rpaBUTaMOHHOM Tosie. [loTeHnuanbHas sHeprus Tena B TPaBUTALIMOHHOM I10JI€ OJAHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuyeckast CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHJI C ©3MEHEHUEM MEXaHUUECKON SHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymnu sl WACaNIbHOM KUAKOCTHM KAaK CIEACTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPTUH.

Paznen 3. Monekynsipaas Gpu3nuka u TepMOJHHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

OcHOBHbIE TOJOXEHUST MOJEKyIsipHO-kKuHeTndecko Teopun (MKT), ux omnbiTHOe
obocHoBanue. [uddys3us. bpoyHoBckoe nBrkeHHe. XapakTep IBHKEHHS U B3aHMMOJCHCTBHS
YacTHII BeliecTBa. MOJICIM CTPOCHHSI Ta30B, KHUIKOCTEH U TBEPBIX TEI U OOBSICHCHUE CBOWCTB
BElleCTBA Ha OCHOBE OSTUX Mojenell. Macca u pasmepbl Monekyn (aromoB). KommuecTBo
BeectBa. [locrosunas ABorazapo.

TennoBoe paBHoBecue. Temmeparypa u crocoObsl ee uzmepenus. lllkama Temmepatyp
enbcus.

Mopenb ueanbHOro ra3a B MOJIEKYJISIpHO-KUHETUYECKON TEOPUHU: YaCTULIBI T'a3a JBUKYTCS
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa-Knanelipona. AOcomoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3akon JlanmpToHa. M3ompomecchl B uaeallbHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacraBieHne U30MPOLECCOB: U30TEPMA,
n30x0pa, nzobapa.

CBs13p MEXy JABICHUEM U CPEHEN KNHETUYECKON SJHEPIHEN OCTYNAaTEIbHOIO TEMIOBOTO
JBUKEHHS MOJIEKYJT JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
WJICaJIbHOTO Ta3a).

CBsi3b  aOCONIOTHOM  TeMIIepaTypbl TEPMOJAMHAMUYECKONM CHUCTEMBI CO  CpEIHEH
KMHETUYECKOW DHEPruel MOCTYNaTENIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.

Tewma 2. Tepmonunamuka. TerioBbie MaITMHBL.

Tepmonunamuyeckas (T[]) cuctema. 3aganre BHEITHUX YCIOBHMA U1 TEPMOTUHAMUYECKON
cucreMbl. BHemHne u BHyTpeHHHE napameTpsl. [lapaMerpsl TEpMOIMHAMUYECKON CUCTEMBI KaK
CpPEIHME 3HAYCHUS BEIUYMH, ONUCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoauHamuku. CaMonpou3BOJIbHAS pellakcalys TePMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp wnaeanpbHOTO Tra3a B TEPMOJAMHAMUKE - CHUCTEMa YpAaBHEHUH: YypaBHEHHUE
MenneneeBa-Knanelipona u BbIpaXeHHE JJIsI BHYTPEHHEW 3HEpruu. YCIOBUS MPUMEHUMOCTHU
TOM MOJENN: HU3Kasg KOHUEHTpAIMs 4YacTUL, BBICOKME TeMIlepaTypbl. Belpaxenue s
BHYTPEHHEHN SHEPTUU OJHOATOMHOIO UCAIBHOIO rasa.

KBazucrarnueckue u HECTaTHYECKUE TIPOLIECCHI.

DnemeHTapHas paboTa B TepMOJAMHAMUKe. Beruncienne paboThl 1Mo rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenaya kak crnoco0 HM3MEHEHUsT BHYTPEHHEH SHEPrHMHM TEpPMOJWHAMHUYECKON
cuctembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3TyYEHHE.



KomnuectBo TtemnoTel. TermnoeMkocTh Tena. YIenabHas W MOJIIpHAs TEIUIOEMKOCTH
BEILECTBA. YpaBHEHHE Maiiepa. YenbHas TEIioTa CropaHus Ttomausa. Pacuer konudecrsa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 aquadbatHoM mpoiiecce.

IlepBslii 3ak0H TepMoIMHAMUKH. BHyTpeHHss 3Heprus. KonnuecTBo TemIoTsl U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTrUU TEPMOIUHAMUYECKONW CUCTEMBI.

Bropoli 3akOH TEpMOJMHAaMUKM JUIsl PABHOBECHBIX IIPOLIECCOB: YEpPeE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOH CHUCTEMbl IMPOXOAUT EAMHCTBEHHAsl aauadaTa.
AOcoitoTHas TeMIiepaTypa.

Bropoiil 3ak0H TEpMOAMHAMUKHU [JI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEPENAThH
TEIUIOTY OT Oojiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Tpuniune! geiictBus TernoBbix MamuH. KT/

Makcumansnoe 3nauenue KII. [{ukn Kapno.

Tema 3. ArperaTHsie cocTosiHUS BemiecTBa. Da30BbIe NEPEXOIBI.

[lapooOpa3zoBanue u KoHJeHcanus. McmapeHune W KWIleHWE. YJienbHas TeIuioTa
napooOpa3oBaHusl.

Haceimiennsie u HeHacbleHHBIE apbl. KauecTBEHHAas 3aBUCUMOCTb IIJIOTHOCTH U JaBJICHUS
HACBHIIIIEHHOTO Tapa OT TEeMIepaTypbl, UX HE3aBHCHMOCTh OT O0OBEMa HACHIINIEHHOTO Iapa.
3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS OT AABJICHUS B KUIAKOCTH.

BrnaxHocTs Bo3myxa. AGCONIOTHAS M OTHOCUTEIIbHAS BIAKHOCTb.

Teepnoe teno. Kpucrammuueckue u amopgHbie Tena. AHU30TPONHs CBOWCTB KPUCTAJLIOB.
[InaBnenue u kpuctauMzauus. ¥ aeipHas TerioTa niaasieHus. Cydoaumanus.

Hedopmaruu tBepaoro Ttena. Pactsokenune u cxarue. Casur. Monyns FOwra. [lpenen
ynpyrux aedopmariuii.

TernnoBoe pacivpeHue KUIKOCTEH U TBEpIbIX Tell, 00bEMHOE U JUHEHHOE pacIIupeHue.
AHrapMOHHM3M TEIJIOBBIX KOJI€OaHUI YacTUIL BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS TEI
(Ha KaUECTBEHHOM YpPOBHE).

[IpeoOpaszoBanue sHeprun B (ha30BBIX MEPEXOIaX.

VYpaBHeHHE TEIIOBOro OaiaHca.

[ToBepxHocTHOE HatskeHue. KoadduunenT noBepxHOCTHOro HaTshkeHUs. KanusuisipHble
ABJIeHUs. JlaBIeHue 110 HCKPUBIEHHON OBEPXHOCTHIO kuakoctu. @opmyina Jlamaca.

Paznen 4. Dnexrponunamuka.

Tema 1. Dnexkrpuueckoe noie.

DnexTpu3anus Tel U €€ MPOSIBICHUA. DJIeKTpUuecKui 3apsia. [[Ba BuIa 3JIE€KTpHUECKHUX
3aps0B. [IpoBOIHUKY, TUANEKTPUKH U TIOJIYIIPOBOIHUKH. DJIIEMEHTaPHbIN JJIEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

Bsaumopeiictsue 3apsan0B. Toueunsie 3apsabl. 3akoH Kyiona.

OnexTpuueckoe nojie. Ero aelictBrue Ha 31eKTpUUECKUE 3apsbl.

HanpsokeHHocTs  snektpudeckoro mois. [IpoGubiil 3apsia. JluHum  HanpsokeHHOCTH
aneKTprudeckoro nosst. OHOPOIHOE INEKTPUUECKOE TOJIE.

[ToTeHIManPHOCTD 3JIEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh NMOTEHLMANIOB M HaIPsHKEHHUE.
[ToreHunanbHas SHEPTUs 3aps/ia B AEKTpocTaTuyeckoM mnoie. [loTeHman 31ekTpocTaTH4ecKoro
noJisl. CBsA3b HANPSDKEHHOCTH TOJSA U Pa3sHOCTH MOTEHLMAIOB Ul DJIEKTPOCTaTUYECKOTO OIS
(KaK OTHOPOAHOTO, TAK U HEOJHOPOIHOIO).

[TpyHIMI Cynepno3uLUK dJIEKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOM cdepbl. [lone paBHOMEpHO
3apsbkeHHOro mo obwemy mapa. Ilorme paBHOMEpHO 3apspKEHHOM OECKOHEYHOM IUIOCKOCTH.
KapTunbl 1TMHUN HaNPpSHKEHHOCTH ATUX MOJIEN ¥ SKBUIOTEHIIUAIBHBIX TOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CJIOBHE PAaBHOBECHSI 3aps10B.

JIMDIIEKTPUKHU B AJIEKTPOCTATUUECKOM TToJie. J{uanekTpuyeckas IpOHUI[aeMOCTh BEIIECTBA.

Kongencarop. 1eKTpoeMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh INIOCKOTO KOHJEHCATOPa.

[lapannensHoe  coeauHeHWe  KoHAeHcatopoB.  IlocnmepoBarenbHoe — coelMHEHUE



KOHJICHCAaTOPOB.
DHeprus 3aps>KEHHOT0 KOHJIEHCATOpA.
JIBrb>KeHUE 3apsiKEHHOM YacCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.
Tema 2. [IoCTOSAHHBIN 3JEKTPUUECKUNA TOK.
Cuia Toka. IlocTOSTHHBIN TOK.
VYcnoBusi  CyliecTBOBaHUS TMOCTOSSHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHHMKM — TOKA.

Hanpsixerne U u DJIC € .

3axon OMa 11 yyacTKa LEenu.

DIEKTpUYECKOE COIPOTUBIIEHHE. 3aBUCUMOCTh CONPOTUBIIEHUSI OJJHOPOJHOTO IIPOBOIHUKA
OT €ro JUIMHBI U IJIOUIa/Id NONEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapauiesibHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB. Pacuer
pa3BeTBICHHBIX dJeKTprueckux 1eneit. [Ipasmia Kupxroda.

Pabota snekTpuueckoro Toka. 3akoH Jxoyisi-JIeHma.

MoIHOCTb 3EKTPUUYECKOT0 TOKA. TemnoBasi MOLUTHOCTD, BbIIEsIEMasi HA PE3UCTOPE.

O/IC u BHyTpeHHEE COMPOTUBIICHNE UCTOYHHUKA TOKa. 3akoH OMa JIjIsl TIOJTHOM (3aMKHYTOM )
ANEKTPUYECKOM LenH. MOIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIkaHue.

KonneHcarop B 11enu NOCTOSSHHOTO TOKA.

Tema 3. Toku B pa3IMYHBIX Cpefax.

DneKTpruyeckass MPOBOJMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOAUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXNpoBOAUMOCTb.

DNeKTpUYeCKuii TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHas W TMpPUMECHas MPOBOJUMOCTH MOJIYIPOBOIHUKOB.
CsaoiicTBa p-n-nepexoaa. [TomynpoBoiHUKOBbIE TPUOOPBI.

DNEKTPUYECKUM TOK B 3JIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAs AMCCOLMALMS. DJIEKTPOJIU3.
3axonbl Dapazest 1Sl 3JAEKTPOIU3a.

DneKTpruyecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Paznuunbie
TUIIBI CAMOCTOSITENBHOTO pa3psaa. Moisnus. [1nazma.

TemaTnveckoe IJIAHUPOBAHHE

Neni/mn HaumeHnoBaHue pazjena 1 TeM NporpaMmbl KonnuectBo
9acoB

1 MexaHuKa. 16

2 KunemaTtuka 4

3 JlnHamuka. 4

4 CraTtuka TBEpIOro Tena 4

5 3aKOHbBI COXPaHEHUsS] B MEXAHHUKE. 4

6 MouJiekysipHas pu3nKa M TEPMOJAMHAMHUKA. 24

7 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM TEOpHH. 8

8 Tepmoaunamuka. TemioBbie MalIMHBIL. 8

9 ArperaTHble cocTosiHUS BenlecTBa. PazoBble MEPEXObl. 8

10 DJIEKTPOAMHAMMKA. 26

11 DJIEKTPHYECKOE TOJIE. 8

12 I1oCTOSIHHBIN IEKTPUUYECKUH TOK. 10

13 Toku B pa3nuvHBIX Cpeax. 4

14 IloBTOpeHne MaTepuaa 6




IToypouyHoe muIaHMpPOBaHUE

Hara
IJIaHUpYEeM
as

[ara
(hakTU4eckas

Tema

Komnuec
TBO
JacoB

[TpuunHa KOppeKuuu

AJNTopuTM penieHus 3a7ad no Mexanuke.a ¢ CliokeHue nepemMeIieHui U coKeHue
cKopocrei. Pemenue 3a1a4 Ha yCKOpPEHUE, CI0KEHUE MTEPEMEILICHUN U CKOPOCTEN.

Pemrenne 3a7a4 Ha paBHOMCPHOC U paBHOYCKOPCHHOC IBUXKCHUC.

CBoOoguoe magenne. Pemenue 3amay Ha cBOOOIHOE MMaIEHUE TEIL.

Pemenue 3ai1ay Ha JBUKEHHUE Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Pemenne KOMIIJIEKCHBIX 3a/1a4 IO TEME «KunemaTnka»

Pemenue 3amay Ha 3akoHbl HeroTOHA 17151 MaTepHaHLHOﬁ TOYKH.

3aKkoH BCEMHPHOI'O TATOTCHUA. Pemenne 3aa4 Ha 3aKOH BCCMUPHOT'O TATOTCHHA.

Pemenue 3amau Ha Bec TCJIa, ABUKYIICTOCA C YCKOPCHUCM.

OoINOO|O|lWIN| =

Penienne KOMIUIEKCHBIX 3aJ1a4 10 TeMe «J[nHaMukay

[HEN
o

AOCOIIOTHO TBEPAOC TCJIO. HOCTyrIaTeJ'ILHOG JABHXKCHHUC TBCPAOIro TCJaA. MomeHT
CHJIBI OTHOCUTEJIIBHO OCHU BpalllCHUS. IInedo cuisl.

N I I I I

11

Ycnopus paBHOBECHUA TBCPAOTrO TCIJIA. Pemienne 3amad Ha MNOCTYyHaTCJIbHOC U
BpaIaTCJIbHOC ABUKCHUEC TBEPAOTO TCIa.

12

Penienune 3aga4 mo cTaTUKe.

13

3aKOH coxXpaHEHUs UMIyjbca. PeakTuBHOE NBHKeHHUE. PelieHue 3a1ad Ha 3aKOH
COXpaHEHHUsI UMITYJIbCa.

14

Pemenue 3amau Ha paboOTy ¥ MOIITHOCTH CHJIBI.

R L

15

Kunernueckast osHeprusi MarepuaibHOH TOukd. Teopema 00 HM3MEHEHUH
KMHETUYECKOW DHEPruu MaTepUAIbHOM TOYKHU. [loTeHIumanbHas sHEprus ympyro
nehOopMUPOBAHHON MPYKUHBI U T€Jla B OAHOPOJHOM I'PaBUTAI[HOHHOM IOJIE.

16

Pemienne 3amaq Ha 3aK0H COXpPAaHCHUA SHCPIUH.

17

ANTOpUTM pelieHus 3a/1ad o MoJieKylspHoi ¢u3uke. Perenue 3aqad Ha pacueT
Macchl U pa3MepOB MOJIEKYJ (AaTOMOB), KOJIMYECTBA BEILIECTBA.

18

VYpaBHenne MenaeneeBa-Knaneiipona. AOcontoTHas Temmeparypa (mIkana
temneparyp KensBuna). 3akon JlanpToHa.




19 Pemenue 3anau Ha ypaBHeHue MenzaeneeBa-Knanelipona, 3akoH /lansToHa. 1
["a3oBble 3akoHBI. M30mpoliieccsl B HI€aTbHOM ra3e ¢ MOCTOSHHBIM KOJHYECTBOM

20 BemiecTBa. [ 'padudeckoe NpPEACTaBICHHUE H3OMPOIECCOB: HM30TepMa, u30xopa, | 1
u3obapa. Pemienue 3aa4 Ha Ta30BbIE 3aKOHBI.

21 Pemenue 3agau Ha ocHOBHBIE noso)KeHUsT MKT. 1

22 Penrenne KOMIUIEKCHBIX 33124 HA OCHOBHEIE Mojoxeuusd MKT 1

23 [ToBTOpeHne Mmareprana Ha ocHOBHbIE TTostoxkeHust MKT. 1

24 O06o6meHne MaTeprana Ha OCHOBHEIC rmooxerust MKT. 1

o5 Pemenne 3amau Ha BeIuMClieHHE paboOThl B TepMmoanHamuke. CaMOCTOSITENbHAS 1
pabora.
KonnuecTBo Termnotel. TemnoeMKkocTs Tena. Y aenbHasi 1 MOJISIpHAs TEIIOEMKOCTH

26 BellecTBa. YpaBHeHHe Maifepa. YaenpHas TeIuioTa cropaHus ToruBa. Pacuer 1
KOJIMYECTBA TEIUIOTHI MPHU Teruionepenave. Pemenue 3amad pacdyer KOJIMYECTBA
TEIUIOTHI.

27 Pemenue 3a1ay pacuer KOJIM4ECTBA TEIIOTHI. 1

28 [lepBriii 3ak0H TepMoAUHAMHUKU. BHyTpeHHss »Heprus. KonnmuecTBo TEmIOTH U 1
paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEW SHEPTUU TEPMOTUHAMUYECKON CHCTEMBI.

29 Pemenue 3aay Ha nepBbIid 3aKOH TEPMOJUHAMUKH. 1

30 ITpunuuner peiictBus temnoBbix MamuH. KIIJ. MakcumansHoe 3Hauenune KII/I. 1
ukn Kapno.

31 Pemenne 3anaud Ha pacuer KII/I TemioBbIX MamuyH. 1

32 Perenrie KOMITJIEKCHBIX 3a7a4 10 TeMe «TepMoIuHaAMHKa. 1
Pemenne 3amad Ha yAeNmpHYIO TEIUIOTY MapooOpa3oBaHUs W aOCONIOTHYIO M

33 OTHOCHUTEJIbHYIO BIIAKHOCTb. 1

34 Pemenue 3a1au Ha yA€IbHYIO TEMJIOTY IUIABICHUS. 1

35 Pemenne 3amay Ha cuity ynpyroctu, Moayib FOHra. 1

36 [IpeoGpazoBanue sHEeprun B (ha30BHIX Epexo1ax. Y paBHEHHE TETIOBOTO OaaHca. 1
Pemrenue 3ama4 Ha ypaBHEHHUE TEIUIOBOTO OaaHca.

37 Pemenne KOMITJIEKCHBIX 3a7]a4 HA YpaBHEHHE TEIJIOBOTO OanaHca.




[ToBepxHocTHOe HaTspKeHHE. KO3(pGUIIMEHT MOBEPXHOCTHOTO  HATSKCHHUS.
Kanwmnsspueie siBnenus. /laBneHue 1o NCKpUBICHHON MOBEPXHOCTBIO KUIKOCTH.

38 ®opmyna Jlarmaca. Pemenue 3amad  Ha KOAI(DQPUIMEHT TOBEPXHOCTHOTO
HaTSHKEHHUSL.

39 Pemenne KOMIIJIEKCHBIX 3ajjad HA arperaTHble COCTOSIHUS BEIECTBA.

40 Perienne KOMIUIEKCHBIX 3a/1a4 110 TEME.

a1 3aKOH COXpaHEHHMs AJEKTpUUYEeCcKoro 3apsana. 3akoH Kynona. Pemenue 3ajgau Ha
3akoH KyioHa.

42 Onekrpuueckoe nose. Ero nelictBue Ha anekTpuueckue 3apsiabl. HanpspkeHHOCTD
AJIEKTpUYEcKOro nosis. Penenue 3a1a4 Ha HaIPSPKEHHOCTD AJIEKTPUYECKOTO TTOJISL.

43 [ToreHIIMATBHOCTh  IEKTPOCTATUYECKOIO MOJA. Pa3HOCTh MOTEHIMAOB U
HanpspkeHue. Perienue 3a1ay Ha pacyeT NOTEHIIMAala, Ppa3HOCTH ITOTEHIIMAJIOB.

44 [TpuHIMI cyneprno3uLuy JMEKTpUUeCcKuX nojeil. Pemenue 3anauy.

45 Kongencarop. DleKTpOEMKOCTb KOHJEHCATOpa. OJIEKTPOEMKOCTb IIOCKOTO
KOHJIeHcaTopa. Pelenne 3ajau Ha 3JIeKTPOEMKOCTh KOHJIEHCATOpa.

46 [TapannensHOEe coeauHeHHE KOHJEHcaTopoB. IlocienoBaTenbHOE COETUHEHHE
KOHJIEHCAaTOpOB. PelieHne 3a7a4 Ha COeJMHEHNE KOHEHCATOPOB.

47 OHeprus 3apsHKEHHOTO KOHJIeHcaTopa. Pellenne 3a1ad Ha SJHEPTUIO 3apsKEHHOTO
KOHJIEHCATOopA.

48 Pemnenne KOMIIJIEKCHBIX 3a7a4 10 TeMe «DJIEKTPUIECKOE TI0JIEN
Cuna Toka. IlocTOAHHBIM TOK. VYCIOBHUA CyIIECTBOBAaHUS IOCTOSHHOTO

49 3NeKTpUYecKoro Toka. Mcrounuku Toka. Hanpsoxenne U u DJIC € . 3akom Oma
JUIsl ydacTka Lenu. Pemenue 3anau.
Pemenue 3a1a4u Ha 31EKTPUYECKOE COMTPOTUBIICHHUE, 3aBUCUMOCTh COIIPOTHUBIICHUS

50 OJIHOPOAHOI'0 IIPOBOJHUKA OT €r0 JUIMHBI U IUIOMAAH TONEPEYHOTO CEUEHHUS.

51 Pemenue 3aga4 Ha nocinea0BaTeNbHOE U TAPAIIEIbHOE COEAMHEHNE IPOBOIHUKOB.

52 Pemenue 3aa4 Ha pacueT pabOThl M MOIIHOCTH 3JIEKTPUUECKOT0 TOKA.




OJIC u BHyYTpeHHEe CONMPOTUBICHUE HMCTOYHHMKA TOKAa. 3akoH Oma ajisi MOJTHOU

53 (3aMKHYTOH) 3neKkTpuyeckor 1enu. Pemenue 3amau Ha 3akoH Oma mis mostHOHM | 1
LeMu.

54 MontHocTs ucTOYHUKA TOKa. KOopoTkoe 3aMbIkaHue. 1

55 Konzencarop B 1ienu mocTOSTHHOTO TOKA. 1
Pemienue 3a1a4 Ha KOHJIEHCATOP B LIETIN TTOCTOSIHHOTO TOKA.

56 Pemenue 3a1a4 Ha KOHIEHCATOP B LIEMTU OCTOSTHHOTO TOKA. 1

57 Pemenue 3anay no teme «I10CTOSTHHBIN AIEKTPUUECKHI TOK» 1

58 Pemrenne KOMIUIEKCHBIX 3a/1a4 110 TeMe «l10CTOSAHHBIN 2JEKTPUIECKUNA TOK». 1
OneKkTpuyecKas IpOBOJAUMOCTh PA3JIMYHbIX BELIECTB. DJIEKTPOHHAS IPOBOIUMOCTh

59 TBEPJBIX METAJUIOB. 3aBHCHMOCTb CONPOTHBIICHHSI METAJUIOB OT TemIeparypsl. | 1
Pemenne 3agau

60 ONEeKTpUYEeCKUH TOK B AIIEKTPOIMTAX. OJIEKTPOJIUTUYECKAs JAUCCOLUALIMSL. 1
Onektponu3. Pemenue 3amgad.

61 3akonbl ®apages s snexTponusa. Pemenue 3amau Ha 3akoHbl Papaznes ans 1
AIIEKTPOJIN3A.

62 Pemenune KOMILIEKCHBIX 3ama4 o Teme | o
«DNEKTPUYECKHUI TOK B Pa3IMYHBIX CPEIax»»

63 Penrenne KOMINIEKCHBIX 3a1a4 110 TeMe «MexaHuKa» 1

64 Pemienne KOMIUIEKCHBIX 3a/1a4 TI0 TeMe «3aKOHBI COXPAHECHHS 1

65 Pemenne KOMIUIEKCHBIX 3a/1a4 110 TeMe «MonekyssipHas pU3nKa» 1

66 Pemenne KoMITIEKCHBIX 33134 110 TeMe «TepMomHaMHuKay 1

67 Pemenune koMIiekcHbIX 3a71a4 o TeMe «JIEKTPOCTATHKA 1

68 Perenne KOMIUIEKCHBIX 3a/1a4 110 TeMe «II0CTOSHHBIN TOK» 1




