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IINIAHUPYEMBIE PE3YJIbTATBI

3amaun (HOpMHUPOBAHUS ECTECTBCHHO-HAYYHOW T'PAMOTHOCTH B paMKaxX BHEYPOUYHOM
JEATEIIBHOCTU  ONPENEISAIOTCS CMBICJIOM MOHSTUS E€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
chopMyTUpPOBAaHHOM B MEXIayHapogHoM wuccrnenoBannu PISA: «EcTtecTBeHHOH-HaydHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKA 3aHMMATh AKTHUBHYIO TPAXKIAHCKYIO IMMO3HIIHIO TIO
0OIIECTBEHHO-3HAYMMBIM BOTIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh
WHTEPECOBATHCS HAYYHBIMU HJESIMU. ECTECTBEHHO-HAyYHO T'PAMOTHBIM YEJIOBEK CTPEMUTHCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKIEHHUU MPOOJIEM, OTHOCAIIUXCS K €CTECTBEHHBIM
HayKaM U TEXHOJIOTHSIM, 4TO TPeOyeT OT HEro CIAEAYIOIHUX KOMIIETEHTHOCTEH:

e HayyHO OOBSACHSTH SIBICHUS;
e JleMOHCTPUPOBATH IOHUMAHUE €CTECTBEHHO-HAYIHOTO UCCIICIOBAHMS;
e UHTepnpeTupoBaTh JaHHBIC W UCIOJIL30BaTh HAYYHBIC JOKA3aTEIbCTBA JUIS TOTyICHUS

BBIBOJIOBY.

Bmecre ¢ TemM BHEypodHas JCATEIBHOCTh TPEJOCTABISET  JOIOJHUTEIHHBIC
BO3MOXHOCTH C TOYKH 3pPCHUS BApPHUATUBHOCTH COJICP)KAHUS W TPUMEHSEMBIX METOJIOB,
MMOCKOJIBKY BCE 3TO B MCHBIIEH CTEIEeHH, YeM MPU H3YYCHWHW CUCTEMATHYSCKUX YICOHBIX
MPEIMETOB, PErIAMEHTHPYETCS 00pa30BaTeIbHBIM CTAaHAAPTOM. Y4UeOHBIC 3aHATHS TI0
€CTECTBCHHO-HAYIHOH T'PaMOTHOCTH B paMKaX BHEYPOUHOH JEATCILHOCTH MOTYT IIPOBOJIUTHCS B
pa3zHooOpa3HbIX (popMax B 3aBHCHMOCTH OT KOJHMYECTBEHHOTO COCTaBa y4eOHOH Tpymmsl (3TO
COBCEM HE 00s3aTenbHO IIENBIA  KJacc), pecypcHoro obecreueHus (JabopaTopHOE
o0opynoBaHue, MEIUapecypchl), METOJUUECKUX NPEANOYTCHUM YYUTENs M IO3HaBaTEIbHOU
AKTUBHOCTH YYalIUXCS.

3aHATHS B paMKax @porpaMMbl HampaBieHbl Ha oOOecrleueHue JOCTHUKEHHM
oOyyarouMMucsi  CIHEAYIOUIMX  JIMYHOCTHBIX,  METa-MPEAMETHbIX M MpPEeIMETHBIX
o0pa3oBaTeNIbHBIX PE3y/IbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS Kypca BHEYPOUHOW MESITENTbHOCTU JOJDKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM
BHYTpEHHEl MO3MLIMENH JMYHOCTHU, CHCTEMON IIEHHOCTHBIX OpPHUEHTAlUi, IO3UTUBHBIX
BHYTPEHHUX YO€XKJEHUH, COOTBETCTBYIOUIUX TPAIUIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO
oOmiecTBa, paclIUpeHUE XU3HEHHOTO OMNbITa M OMBITAa JESITEILHOCTH B IMPOLIECCE peann3aluu
OCHOBHBIX HalpaBlIEHUI BOCIIUTATEIBLHOMN I€ATEIbHOCTH, B TOM YUCIIE B YaCTHU:

IrPa)KAAHCKOIo BOCIIMTAHUA:

L4 C(I)OpMI/IpOBaHHOCTb Fpa)K,Z[aHCKOﬁ IIO3UIINHU o6yqaromeroc;1 KaK aKTHMBHOI'O H
OTBCTCTBCHHOI'O YJICHA pOCCPIfICKOFO O6H.I€CTB3.;

L4 IIPUHATHE TPAAUITUOHHBIX 06H_Ie‘leJ'IOBC‘ICCKI/IX TYMaHHUCTUYCCKUX n
ACMOKPAaTUUCCKUX I_[eHHOCTeI\/'I;

L4 TOTOBHOCTb BCCTH COBMCCTHYIO MACATCIIBHOCTD B HWHTEPCCAX TPAKIAHCKOTO
O6H_ICCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 06p830BaTCHBHOI>'I OpraHu3aluu,

L4 YMCHHC B3aHMOJICMCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX
(1)YHKI_[I/I$IMI/I N Ha3HAYCHUEM,

L4 TOTOBHOCTH K TYMaHHTapHOf/'I u BOHOHTépCKOﬁ ACATCIIbHOCTH.

MAaTPUOTHYECCKOIr0o BOCIUTAHUSA:

L4 C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)K[[aHCKOﬁ HACHTUYHOCTHU, IaTPUOTU3MA,



. LICHHOCTHOE OTHOUIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUAM
POCCHIICKHX yYEHBIX B 001acTH (DU3UKH M TEXHUKE.

o JTyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:
J c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;
. CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCIE B JACATEIBHOCTH
Y4EHOT 0}
. OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYAYyILETrO.

ICTETUIECCKOT0O BOCIIMTAHUA:

L4 OCTETUYCCKOC OTHOIICHUEC K MHUPY, BKIIOYad 3CTCTHUKY HAYYHOT'O TBOPYCCTBA,
MPUCYIIETO PU3NYECKON HayKe.

TPYAOBOI'o BOCIIMTAHUSA:

o MHTEPEC K pa3inyHbIM cepam mpodeccuoHaTbHON eATENbHOCTH, B TOM UYHUCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiei
npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

. TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHI0O M camM000pa3oBaHUIO B o01acTu
(GU3MKK Ha TPOTSHKEHUH BCEH JKU3HU.

IKOJOIrnIe¢CKOro BOCIMTAaHUA:

. c(OpPMHUPOBAHHOCTh ~ SKOJOTMYECKOM  KYIbTYpBl, OCO3HaHHE TIJI00AJIHHOIO
XapakTepa dKOJOTHYECKHX IpodiieM;

. IUIAaHUPOBAHUE U OCYIIECTBIICHUE ACHCTBHII B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS [eJIel YCTOMYUBOTO PAa3BUTHSI YEJIOBEUECTBA;

. paciIupeHe OMbITa JAESTENIbHOCTH 3KOJIOTMYECKON HANpaBiICHHOCTH HA OCHOBE
MMEIOLIUXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IMO3HAHUSA:

J chOpPMUPOBAHHOCT, ~ MHPOBO33PEHHs,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3HUECKON HAYKU;
J OCO3HAaHHE IIEHHOCTU HAYYHOU AEATEIbHOCTH, TOTOBHOCTH B IpOIIECCEe U3YYEHUS

(U3MKN OCYIIECTBIIATh MPOEKTHYIO M HCCIENOBATENbCKYIO AEATEIbHOCTh MHAUBUIYAIbHO U B
rpyIIe.

METANIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/1bHBIE YHHBepcAJIbHbIE Y4eOHbIe JeiicTBHSA
Ba3zoBble 1oruyeckue aeficTBUA:

® CaMOCTOATENIHHO (POPMYITHPOBATH U AKTYATH3UPOBATH MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

e omnpenensaTh eI ACSITeNbHOCTH, 3aJaBaTh NapamMeTpbl M KPUTEPUU HX
JOCTH>KECHHS;

® BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pacCMATPUBAEMBIX (PU3UUECKHUX
SIBJICHUSX;

e paspabaThiBaTh IUIAH pEIICHUS MPOOIEMbI C YYETOM aHamu3a HWMEIONIUXCS
MaTepuaibHbIX U HEMATEPUAIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTUBBI B JAESATEIBHOCTb, OLEHWBATH COOTBETCTBUE pPE3YJIHTATOB
LIeJIsIM, OIIEHUBATh PUCKU MOCIEACTBUI ACSTEIbHOCTH;



® KOOPJAMHUPOBATH U BBHIIOJHATH PadOTy B YCIOBUSIX PEAIbHOIO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BUBATh KPEATHBHOE MBILIUICHUE MTPH PEIICHUH )KMU3HEHHBIX MPOOIIEM.

ba3oBble ncciaenoBareibCcKue AeiicTBHA:

® BJIAJIETh HAyYHOM TEPMHUHOJOIHEH, KIIOYEBBIMU MOHSITUSMH U METOJaMHU
(bu3NIEeCcKO HayKH;

e BJIAJIETh HABbIKAMU Y4€OHO-MCCIIEI0BATENbCKOM M MPOEKTHOM JESITEIbHOCTH B
obsacT (PU3MKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY IOHCKY
METOJIOB pelIeHHs 3a1a4 (PU3UIECKOTO COACPIKaHUS, TMPUMEHEHUIO Pa3IMIHBIX
METO/I0B NIO3HAHMS;

e BJAJETh BUJAMH JEATEIBHOCTH IO TOJYYEHUI0 HOBOIO 3HAHUS, €ro
HMHTEpIpEeTaly, NpeoOpa30oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YMCIIE NIPU CO3/IaHUHU YU€OHBIX IPOEKTOB B 001aCcTH (PU3HKHY;

® BBIABIATh NPUYMHHO-CIEJICTBEHHBIE CBA3M W  aKTyaJU3UpoBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEelleHus, HaXOJWTh apryMEHThl ISl JI0Ka3aTeabCTBa
CBOUX YTBEP)KJIEHUH, 3a7]aBaTh MapaMeTPbl U KPUTEPUHN PELLICHUS;

® aHaJIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 337ayd Pe3yJbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

e craBuTh M (opMmynupoBaThb COOCTBEHHBIE 3a7auyd B 00pazoBaTeIbHOMN
NeSITeNIbHOCTH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

o yMETb NEPEHOCUTh 3HaHUS 1O (U3MKE B  MPaKTUYECKyl0 o01acThb
KHU3HEJESITENbHOCTH;

o yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

J BBIJIBUTAaTh HOBBIE UJI€U, TIpe/yIaraTh OPUTMHAIbHbIE TTOIXO0AbI U PEIICHNUS;

o CTaBUTh MPOOJIEMBI U 3a]]a4UH, JOMYCKAIOIINE albTepPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmeii:

J BJIQJIETh HABbIKAaMU TNOJy4deHUs HHPopManuu (U3NYECKOTO COJCpKAHUS U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH OUCK, aHATTN3, CUCTEMATU3AIIUIO U
MHTEpPIpEeTANI0 HHPOPMAIHU Pa3IUYHbIX BUJIOB U (hOpPM MpeacTaBICHUS;

o OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIIH;

o UCIOJIb30BATh CPENICTBA MH(DOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, PECYpCcOoCOepeKeHUs, MTPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€301MaCHOCTH;

o co37aBaTh TEKCThl (PU3MYECKOTrO COAEPKAHMS B PA3IUYHBIX (hopMarax ¢ y4€ToM
Ha3HayeHUs uH(opManMM ¥ UENeBOW ayAUTOPUM, BBIOUpas ONTUMAIbHYIO (GopMy
MIPEJICTaBICHUS U BU3YyaIU3aIIHH.

KomMMyHuKaTHBHBIE YHHBepcaJbHble Y4eOHbIe NeiicTBUA:

L4 OCYIHICCTBJIATDH O6H_ICHI/IC BO BHeyquHOﬁ ACATCIIBHOCTH,

L4 paciio3HaBaThb MPEAIOCBUIKA KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYAaTh KOHCI)JII/IKTBI;

L4 paBBépHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pCHUA C HCIOJB30BAHUEM
SA3BIKOBBIX CPCIACTB,

L4 NOHUMATb W HUCIOJIB30BATH IMPCUMYIICCTBA KOMaHIHON u HHI[HBHI(yaHBHOﬁ

paboThI;



. BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JCWCTBHA C Y4ETOM OOIMUX
HMHTEPECOB U BO3MOXHOCTEH Ka)J0Ir0 YieHa KOJUICKTHUBA;

. IIPUHUMATh  LEIW  COBMECTHOM  JEATEIbHOCTH,  OPraHHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUS IO €€ IOCTHXKCHHUIO: COCTaBJIATH ILIAH ACUCTBHM, pacHpencisarTh
poJIK ¢ Y4ETOM MHEHHUM YYaCTHUKOB, 0OCYXAaTh PE3yJIbTaThl COBMECTHON pabOTHI;

. OIICHUBATh Ka4eCTBO CBOETO BKJIAJa W KaXKJIOTO YYaCTHHKA KOMAaHJbl B OOIIMii
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

. pemjaraTb  HOBBIE IIPOEKTHI, OLICHWBAaTh WJAEH C IIO3ULUU HOBH3HBI,
OPUI'MHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

. OCYUIIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEICHHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBUS
Camoopranu3anusi:

o CaMOCTOSITEJIBHO OCYILECTBJIATH IO3HABATEIbHYIO JIEATEIBHOCTh B 0OO0JIACTH
(u3KKH, BBISBIATH NPOOIEMBI, CTAaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 331a4H;

o CaMOCTOSITENIBHO COCTaBIISATh IUIAH pPEIIeHHs PacuyETHBIX W KaueCTBEHHBIX 3ajad,
IUIaH BBITIOJTHEHUS MPAKTUYECKOW paboThl C Yy4ETOM MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUI;

L4 AaBaTb OICHKY HOBBIM CUTYallUsAM,

° pactIupsTh paMKi y4eOHOTO TIpeIMETa Ha OCHOBE JIMUYHBIX MPEANOYTCHUH;

. JenaTh  OCO3HAHHBIM  BBHIOOpP, AapryMEHTHpPOBaTH €ro, Oparh Ha cebs
OTBETCTBEHHOCTD 32 PEIICHNUE;

o OIICHUBATh MMPHOOPETEHHBIN OTIBIT;

. croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIULIMA B 00MacTu (pu3ukw,

MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

J JaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, BHOCHTb KOPPEKTHBBI B JESTEIHbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

J BJIa/IETh HaBBIKAMHU I03HABATEIbHON peQIeKCHUH KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUI U MBICIUTENBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

o UCIIOJIb30BaTh MPUEMBI peieKcuu JUis OLEHKM CUTyallud, BbIOOpa BEpPHOIO
pelIeHNUS;

o yMETb OIICHHBaTh PHUCKA M CBOEBPEMEHHO TMPUHUMATh pEHICHHS [0 UX
CHIDKCHHIO;

o OpPUHMMATh MOTHUBBI W apryMEHTBl JPYyrUX TpHU aHallu3e pPe3ylbTaToB
NesITeNIbHOCTH;

. NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTAaTKH U JOCTOMHCTBA;

. OpUHUMAaTh MOTHMBBI W apryMEHTHl [JpPYTrUX TIpUd aHalu3e pe3ylbTaToB
NESITENIBHOCTH;

o NpU3HABaTh CBOE MPaBO U MPABO JPYrHX Ha OMIHUOKH.

o B npouecce nocTukeHU TMYHOCTHBIX PE3YJIbTaTOB OCBOEHMS IPOIPaMMBbI Kypca

BHEYPOUYHOU JAEATEIBHOCTH Y OOYYaIOIIMXCS COBEPUICHCTBYETCS AMOIIMOHATIBHBIA MHTEIUICKT,
TPEeAToJIararoInii ¢()OPMUPOBAHHOCTH!

. CaMOCO3HaHUS, BKIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSTHHE, BUJETh HANpaBJICHUS pa3BUTHA COOCTBEHHOW AMOIMOHAIBHOW c(epbl, OBITH
YBEpPEHHBIM B ce0e;



L4 CaMOpCTyJIMpOBaHus, BKIIHOYAOMICTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBCACHUC, CIIOCOOHOCTh aaanTUupoBaTbCd K SMONUMOHAJIBHBIM
HU3MCHCHUAM U INPOSABIIATH I‘I/I6KOCTL, OBITE OTKPBITBIM HOBOMY,

o BHYTpeHHefI MOTHBAILIMH, BKJIIO‘IaIOL[IGfI CTPEMJICHUC K MJOCTWIKCHHIO LCJIN U
ycnuexy, OonTUMU3M, MTHUIITUATUBHOCTb, YMCHUC ZICﬁCTBOB&TI:, HCxXoas U3 CBOUX BOBMO)KHOCTeﬁ;
L4 OMIIaTHUH, BKJIIO‘-I&IOIIIGﬁ CIIOCOOHOCTh IMOHUMAaTh OMOIIMOHAJIBHOC COCTOSHHC

IpYruX, YYUTHIBAaTh €r0 NpPU OCYLIECTBICHHHM OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBUIO U
CONIEPEKUBAHUIO;

. COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C
JOPYTUMU JHOAbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3pellaTh KOHPIIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K koHIly 00ydeHust mo nporpamMme BHEYPOUHOH J€STENbHOCTH PEIMETHBIE PE3YJIbTaThI
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHUMN:

. MMOHUMATh poJib (PU3UKH B SKOHOMHYECKOW, TEXHOJIOTUYECKOM, IKOJIOTHYECKOM,
COLIMANIBHOM W JTHYECKOM cdepax IesITeNbHOCTH YelIoBeKa, pojb M MeCTo (U3UKU B
COBPEMEHHON HAay4YHOM KapTMHE MMHpaA, 3HAYEHUE ONMCATEIIbHOW, CHCTEMAaTHU3UPYIOLIEH,
OOBSCHUTENIBHOM M  TPOTHOCTHYECKOM (yHKIUN (U3NYEeCKON TEopuM — MEXaHUKH,
MOJIEKYJISIpHON (U3UKM W TEPMOJMHAMHUKHU, poJib (U3NYECKOM Teopun B (OPMHUPOBAHUU
Mpe/icTaBiIeHU 0 GU3NYECKON KapTUHE MUPA;

. pa3nuuath yCJIOBHMsS IPUMEHHUMOCTH MoJeled (QU3MUECKUX Tel M IPOLECCOB
(sBNIEHUI): MHEpIHAIbHAS CHUCTeMa OTCYETa, a0COJIOTHO TBEPAOE TEJO, MaTepHalbHAs TOYKa,
PaBHOYCKOPEHHOE JBIDKCHHE, CBOOOJHOE TMaJeHHe, aOCOJIIOTHO ympyras naedopmarus,
aOCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENU Ta3a, >KMIKOCTH U
TBEPIOTO (KPUCTAIMYECKOr0) Tejla, MWJICalbHBIM Ta3, TOYEUHBIH 3apsa], OJHOPOJIHOE
JIEKTPUUYECKOE TOJIE;

J pa3nuuath yciaoBHs (IpaHMLbI, 00JAaCTH) NPUMEHUMOCTH (DPU3MUYECKHX 3aKOHOB,
[IOHMMAaTh BCeOOIIU XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

J aHAJIM3UPOBaTh U OOBSICHATH MEXaHMYECKHE MPOLECChl U SABJIEHUS, HUCHOJb3Ys
OCHOBHBIC IIOJIOKEHHMSI M 3aKOHbl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOI'O JIBHXKEHUS,
(bopMynbl KHHEMAaTHKU PaBHOYCKOPEHHOIO JBWXEHUs, ITpeoOpa3oBaHus [ anunes 1ist CKOpocTu
U nepeMenieHus, 3akoHbl HploTOHA, MPUHLMI OTHOCUTENBHOCTU [ anuies, 3aKOH BCEMHPHOIO
TATOTEHMSI, 3aKOHBl COXPAHEHMs HMMIYJIbCA U MEXaHMYECKOM SHEpruu, CBA3b PabOThI CUIIBI C
U3MEHEHHEM MEXaHWYEeCKONW »HHEPruu, YCIOBUS paBHOBeCUs TBEPAOTO Tela), HPU 3TOM
UCIOJb30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTU
¢u3nyecKkux 3aKOHOB: IpeoOpa3zoBaHuil [anumies, BTOporo M TpeTbero 3akoHOB HpIOTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCa U MEXaHUYECKON 3HEPIUH, 3aKOHAa BCEMUPHOT'O TSATOTEHUS;

o aHAM3UPOBaTh U OOBSACHATH TEIJIOBbIE MPOLIECCHl M SBJICHUS, HCIOJb3Ys
ocHoBHble moyiokeHHsT MKT u 3akoHbI MOJEKyJIspHOM (M3MKM M TEpPMOJAWHAMMKH (CBS3b
JABJICHHUS HJEAJIBHOTO Ta3a €O CpeAHEW KHHETUYECKOW DHEprueil TEIIOBOrO IBWXKEHUS U
KOHLIEHTpAaLlUENl €ro MOJIEKYJN, CBSI3b TEMIEPAaTyphl BELIECTBA CO CpPEAHEH KHHETHYECKON
SHEPrUeil TEIIOBOrO JBMKEHUS €0 YaCTHL], CBSI3b JABJICHUS NICAIBHOTO ra3a ¢ KOHLIEHTpauuen
MOJIEKYJI M €ro TeMIeparypoi, ypaBHeHue MenaeneeBa—Knanelipona, NepBbI 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAaHEHMs SHEPTUH B TEIUIOBBIX IPOILECCAX), IIPU 3TOM HCIOJIb30BaTh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS IPUMEHMMOCTH ypaBHEHHS
MenneneeBa—Kianelipona;

. aHAJM3UPOBaTh U OOBICHATH BIIEKTPUYECKHE SIBJICHMS, HCIOJb3Ysl OCHOBHBIE
MIOJIOKEHHSI U 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXPAaHEHMsI 3JEKTPHUUECKOTO 3apsja, 3aKOH



Kynona, mnoTeHIMANbHOCTH  ANIEKTPOCTATUYECKOTO  MOJIA, MPUHIUI  CYNEpPHO3ULIUU
NIEKTPUYECKUX I0JIEH, MPU 3TOM yKa3blBas YCIOBMs IpUMEHUMOCTH 3akoHa Kysnona, a Taxkxke
IIPAKTUYECKU Ba)KHbIE COOTHOLIEHMS: 3aKOoHbl OMma Ui y4yacTKa LEend U i1 3aMKHYTOM
aNeKTpuyeckor memnu, 3akoH Jlxoyns—Jlenma, mpaBwia Kupxroda, 3akonsr ®apages mns
AJIEKTPOJIN3A);

. ONMHCHIBaTh  (U3WYECKUE TPOIECCHl W SBICHUSA, HWCHOJb3ysd BEIMYUHBL:
[IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHUE, MMIIYJIbC T€Jda M CHCTEMbI TeJ, CUJIa, MOMEHT CHUJIbI,
JlaBJICHUE, MOTEHIMAJIbHAS SHEPrus, KMHETUYEeCKas SHEprusi, MEXaHWuyecKas sHeprus, padbora
CWJIbI, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, Cuja YIpPYrocTH, CHJIa TPEHHS,
MOIITHOCTB, SHEPTHSI B3aUMOJCHUCTBUS Tea ¢ 3eMIIEil BOIM3M e€ MOBEPXHOCTH, SHEPTUs yIIPYTroi
neopMaIuu TMPYKHHBI, KOJMYECTBO TEIUIOTHI, a0CONIOTHAs TemIeparypa Tena, pabota B
TEPMOJIMHAMUKE, BHYTPEHHSS 3HEPIHsl WJealbHOTO OJHOATOMHOIO rasa, paboTa HealbHOIo
rasa, OTHOCUTENIbHAas BIAXHOCTh Bo3ayxa, KII[J[ wmeanbHOro TENMJIOBOTO JBUTATENS;
AIIEKTPUYECKOE T10JIe, HAPSHKEHHOCTD AJIEKTPUUYECKOTO MOJIs, HAMPSHKEHHOCTH MOJIS TOYEUHOTO
3apsifia UM 3apsHKEHHOTO [Iapa B BaKyyMe M B JMAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUUECKOTO
OJIsI, PA3HOCTh MOTEHILIMAJIOB, 3JEKTPOJBIKYILAsl CHJIA, CHUJla TOKa, HaNpsyKEHHE, MOLIHOCTh
TOKa, JJIeKTpUyecKass EMKOCTh IUIOCKOTO KOHJIEHCAaTOpa, CONPOTHBIEHME YYacTKa LENu ¢
MOCJIEIOBATEbHBIM U NApAJUIETIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS SIIEKTPHUUECKOTO MOJIs
KOHJICHCATODA;

e OOBACHATH OCOOEHHOCTH MPOTEKAHUS (PU3NYECKUX SIBICHUN: MEXaHWYECKOE JIBIKEHUE,
TEIJIOBOE JIBWKEHHE YaCTHUI[ BEIECTBA, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE IBUKEHHE,
mudpdys3us, ucnapeHue, KUMEHHWEe ¢ KOHJEHCalus, IUIaBJIeHHEe U  KpUCTAJIU3aLus,
HaIpaBJIEHHOCTh TEIJIONEpeaay, JJIEKTpU3alus TeJ, AKBUIOTEHIHAIbHOCTh IOBEPXHOCTU
3apsKEHHOTO IPOBOHUKA;

° MMPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEJIMUMHBI OT JPYTOH
C HCIIOJIb30BAaHUEM MPAMBIX MU3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATHh YCTAaHOBKY, (DMKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3MYECKMX BEJIWYMH B BHJE Tpa@UKOB € Y4ETOM
a0COJTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1e7aTh BEIBOBI 110 PE3Yy/IbTaTaM HCCIEI0BaHUS;

. MIPOBOJUTH KOCBEHHbIE M3MEpEHUs! (PU3MUECKUX BEIUYUH, MPU STOM BBIOUpPATH
ONTUMAJBHBIA METOJ W3MEpPEHUs, OLIEHHWBATh aOCONIOTHBIE U OTHOCHTENbHBIE IMOTPEIIHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHH;

. IPOBOJUTH ONBITBI O NPOBEPKE MPEUIOKEHHON THUIIOTE3bl: IUIAHUPOBATH
AKCHEPUMEHT, CcOOUpaTh OJKCIEPUMEHTANBbHYI0 YCTaHOBKY, AaHAJU3UPOBATh IOJIY4YCHHbIE
pe3ynbTaThl U JIeNaTh BBIBOJ O CTATYCE MPEII0KEHHOW TUIIOTE3bI;

. coOnroaaTh mpaBuiia 0e30MacHOTO TpyAa MpU TMPOBEACHUU HCCIEIOBAaHUN B
pamKax y4eOHOro 3KCHEepHUMEHTa, MPAKTHKyMa M y4eOHO-HCCIEeNOBATENbCKOW M MPOEKTHOM
JEeSITEeNIbHOCTH C UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1a00paTOpHOro 000pyI0BaHUS;

. pemiate pacuéTHbIC 33/Ja4dl C SBHO 33JaHHON U HESIBHO 3aJaHHON (hU3HuecKoit
MOJENbI0: Ha OCHOBAaHWM aHalIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (U3WYECKON MOIeNH,
oTBeuarouieil TpeOOBaHMSIM 3aJayd, NPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3UYECKUX TEOPHH NpPU HCIOJB30BAHUM MAaTEMaTHYEeCKHX METOJIOB pElIeHUs
3aJa4, IPOBOJUTH PAacUy€Thl HA OCHOBAaHUM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBATh PE3YIbTAThl U
KOPPEKTHUPOBATh METO/IbI PELICHUSI C YIETOM IOJIyYEHHBIX PE3YyJIbTATOB;

o pemaTh KadeCTBEHHbIE 3aJaud, TpeOyroIlue NPUMEHEHUS 3HAHUM U3 pa3HbIX
pa3zienoB Kypca (pU3MKH, a TakKe WHTErpallid 3HAHUM W3 JPYTUX MPEIMETOB €CTECTBEHHO-
Hay4yHOTO LMKJIA: BBICTPAUBAaTh JIOTHYECKYIO LIENOYKY PACCYXICHHUM C OMOPON HAa WU3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pr3NYEeCKUe SBICHUS;

o UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS JJIs1 OOBSCHEHUS OCHOBHBIX IMPHHIIUIIOB
palboThI U3MEPUTEITIHHBIX TPUOOPOB, TEXHUUECKUX YCTPOICTB U TEXHOJIOTMUYECKHX MPOIIECCOB;
J NPUBOANTH TPUMEPHI BKJIAJAa POCCUICKUX M 3apyOSKHBIX Y4YEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, B OOBSCHEHHE TPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOT Ui



J aHANM3UpPOBaTh W OLCHMUBATH TOCJIEACTBUS OBITOBOW M INPOU3BOACTBEHHOMN
JEeATeIbHOCTH YEIOBEKa, CBA3AHHOW C (DPM3NYECKUMHU IMPOIECCaMU, C MO3UIMNA 3KOIOTUYECKON
0€301MaCHOCTH, NPEACTABICHUN O PALMOHATIBHOM IPHUPOJIONIONB30BAaHIH, a TAKXKE Pa3yMHOM
HCII0JIb30BAHNU JIOCTH)KEHUN HAYKU M TEXHOJIOTMH Ui JaJbHEHIIEro pa3BUTHUS YEIOBEYECKOIO
00IIIeCTBA;

. NPUMEHATh PA3UYHBIE CIMOCOOBI paboThl ¢ HMHPOpPMALUEH (HUINIECKOTO
COJICpKaHUS C HCIOJB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, TPH ATOM
UCTOJb30BaTh COBPEMEHHBIE WH(OPMALMOHHBIC TEXHOJIOTUH Ui TIOWCKA, TepepaboTKu |
NpeabsBICHUS] Y4eOHOH W HAYYHO-TIONMYJISAPHOW WHGOpPMAIMH, CTPYKTYPHUPOBAHHS |
UHTEpIpeTaluy UHGOpMalUU, MOJYYEHHOM U3 pPAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATh MOJy4aeMyl0 HH(GOPMAIMIO W OIEHHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLIUXCS 3HAHUM, TaK M Ha OCHOBE aHaJIW3a UCTOYHUKA HH(OpMaIy;

J MPOSIBJIATh OPTraHU3ALMOHHbIE M II03HABATEJIbHBIE YMEHHUS CaMOCTOSITEIBLHOIO
MpUOOpETEeHUsT HOBBIX 3HAHUNW B TMpOLIECCE€  BBINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

J paboTaTh B IpYIIIE C UCIIOJHEHUEM Pa3INYHbIX COLUAIbHBIX POJIeH, MIIaHUPOBATh
paboTy IpyHmbl, palMOHAIbHO paclpeAesaTh AEATEeIbHOCTh B HECTaHAAPTHBIX CHUTYalMsX,
a/IeKBaTHO OIIEHMBATh BKJIAJl KaXJOr0 M3 YYaCTHUKOB TPYIIIbI B PEHIEHHE paccMaTpUBaeMoOi
poOIeMBbl;

® MpOSBJIATH MOTHMBAIMIO K  Oyaymiedl  npodeccHoHanbHOM — JI@ATENbHOCTH 10
CHEIUATBFHOCTSM (PU3UKO-TEXHHIECKOTO TIPODHIISL.



COAEPXAHUE
Pa3zgen MexaHnuka.
Tema. Kunemamuka.

MexaHqucxoe JABUXXCHUC. OTHOCHTGHBHOCTL MECXAaHUYCCKOTO JIBUXCHHA. CI/ICTeMa
oTcuéra.

[Ipsimast u oOpaTHAs 3a7a4M MEXaHUKU.

Pannyc-BekTop MarepuanbHOM TOYKH, €ro IPOEKIMM Ha OCH CHCTEMBI KOOpJMHAT.
Tpaexropust.

[lepemenienue, CKOpocTh (CpenHss CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHE
MaTepI/IaJ'IBHOI\/'I TOYKH, UX MPOCKIOHUU HA OCH CUCTCMbI KOOpJAWHAT. Crnoxxenue HepeMGHIeHI/Iﬁ n
CJIO’KEHHE CKOPOCTEM.

PaBHOMepHOE ¥  paBHOYCKOpEHHOE MpPSMOJUHEHHOE JABM)KEHUE. 3aBUCHMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOUKU OT BPEMEHH U UX I'paduKH.

CBoboaHoe mageHue. YCKOpeHHe CBOOOJHOTO majeHus. J[BwkeHue Tena, OpOIMIEHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MAaTEPHUATHHOU TOUKH
OT BPEMEHH U UX rpapuKu.

KpuBonuHueitHoe nBmkeHue. [[BrkeHre MaTepUaIbHOM TOYKHU MO OKPYXHOCTH. YTJIOBas
1 JuHEWHas ckopocTh. [lepuoa m vactoTta oOpamienus. LleHTpocTpemuTensHoe (HOpMaIbHOE),
KacaTeslbHOE (TaHMeHIHMATBHOE) U TIOJTHOE YCKOPEHUE MaTepUabHOM TOUKH.

Texnuueckre yCTpOHCTBa U TEXHOJOTUYECKHE TMIPOLIECCHI: CIHMIOMETP, JBHXKEHUE
CHapsIOB, LIETIHbIE, [IecTepEHYAThIe U PEMEHHBIE Mepeiadl, CKOPOCTHBIE TU(THI.

Tema. /lunamuxa.

IlepBriit  3akon  Herootona.  HMHepumanbHble  cucTembl  orcu€éra.  IlpuHuun
otHocuTenbHoCTH ["anunes. HennepuuanbHblie cucteMbl oTcuéTa (omnpeeseHue, IpuMepsbl).

Macca tena. Cuna. [IpuHIMn cynepno3uiu cui.

Bropoii 3akon HeloTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuit 3akoH HproToHA 711 MAaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUsI. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOM U MHEPTHOM MacChl.

Cuma TsDKeCTH. 3aBHCHMOCTH YCKOPCHUA CBO6OI[HOFO naacHusd OT BbICOTBI HaA
IMOBCPXHOCTBIO IINIAHCTBI M OT reorpaQ)quCKoﬁ IIHUPOTHI. HBI/I)KGHI/IC HEeOECHBIX TEJI U HX
CIIYTHUKOB. 3aK0HBI Kennepa. HepBaﬂ KOCMHYCCKas1 CKOPOCTb.

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

Cuna TPCHUA. CYXOC TPECHUC. Cuna TPECHUS CKOJIBKCHHA W CHUJIa TPCHUS IIOKOS.
KO3(1)(1)I/II_[I/ICHT TPCHUH. Cuna CONIPOTUBJICHHUA TIPpU ABHKCHHUU TEJIa B KUIAKOCTH WJIA Tra3e, eé
3aBUCHUMOCTB OT CKOPOCTU OTHOCUTCIIBHOT'O JABUKCHUA.

Jasnenue. ['ugpocrarnueckoe nasienue. Cuna Apxumena.

Texauueckue yCTpOﬁCTBa U TCXHOJIOTUYCCKUC IIPOLCCChI: MOAINUITHUKHU, IABUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Tema. Cmamuka meépoozo mena.



AbcomotHo TBEpIOE Teno. [locTynaTenbHOe U BpalaTelbHOE ABIKEHNUE TBEPAOTO Tema.
MoOMEHT CHJIBI OTHOCHTEIBLHO OCH BpalicHu. IIneyo cunwl. CrnokeHue CUJI, IPUJIOKCHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHs TBEPIOTO TeEJA.
YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuueckre ycTpoMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEMH, CTPOUTEIbHBIN
KpaH, peméTdarbie KOHCTPYKIIHMH.

Tema. 3axonwi COXPAHEHUsA 6 MEXAHUKE.

NMnynbsc MaTrepuanbHOM TOYKHM, CHCTEMBI MATEpUAIBbHBIX TOYEK. LIeHTp mMacc cucTeMsbl
MaTepuaibHbIX TOUEK. Teopema 0 IBHKEHHUH LIEHTpa Macc.

Nmmynbe critbl U M3BMEHEHUE UMITYJIbCa Tela.
3aKOH COXpaHEHHS UMITYJIbCA.
PeaktuBHOE IBIKEHUE.

MoMeHT uMImynbca MaTepualbHOW TOoukd. [IpeacTraBieHne O COXpaHEHMM MOMEHTA
HMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabota cuibl Ha MajJoM W Ha KOHEYHOM TiepeMenieHuH. | padudeckoe mpecTaBICHHE
paboOTHI CHITBI.

MOoOIIHOCTE CHIIBIL.

Kunerndeckasi sHEprusi MaTepHaibHOW TOYKH. Teopema 00 M3MEHEHHH KUHETHYECKOU
SHEPruu MaTepuaibHON TOUKH.

[loTeHnmanpHble U HEMOTEHUUANbHBIE CHIIbL. [loTeHnManbHas sHeprus. [loTeHnpanbHas
SHeprus ynpyro aepopmMupoBaHHOM MpyXkuHbI. [loTeHIMaNbHAS HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAllMOHHOM moJie. [loTeHnuanbHas sHeprus Teja B IPaBUTALMOHHOM I0JIe OJHOPOTHOTO
mapa (BHyTpU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbsi KOCMUYecKasi CKOPOCTb.

CBs3b pa6OTI>I HEIIOTCHIIMAJIbHBIX CHJI ¢ N3MECHECHHEM MEXaHHMYSCKOM SHEPTUU CUCTEMBI
Tea. 3aKOH COXpaHCHUA MEXaHH4YeCKOM OHCPI'UH.

anyrne " HCYIIPYI'u€ CTOJIKHOBCHUA.

ypaBHeHI/Ie BCpHy.]'IJII/I JUIA HHC&HBHOﬁ KHUAKOCTHU KaK CICACTBHC 3dKOHA COXPAaHCHUA
MEXaHUYECKOU OHCPIruu.

Texuuueckue YCTpOﬁCTBa U TCXHOJIOTHYCCKUEC IMPOLCCChI: JABHKCHHC PAKECT, BOI[OMéT,
KOHép, HPY)KI/IHHHﬁ IMHUCTOJICT, THPOCKOII, (1)I/Il"ypHO€ KaTaHUC Ha KOHbKax.

Pa3znen Mouexkyisipnas ¢pu3uka ¥ TepMOAUHAMHUKA.
Tema. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopull.

OcCHOBHBIE TOJIOKEHUS MOJeKynsgpHo-kuHeTndeckoi teopun (MKT), ux omnbiTHOE
obOocHoBanue. uddysus. bpoyHoBckoe nBmxenue. XapakTtep ABIKEHHS M B3aUMOJECHCTBUS
qacTull BeuiectBa. MoJenu CTpoeHHs T'a30B, KUAKOCTeH U TBEPABIX Tel U 0OBSICHEHHE CBOMCTB
BEIleCTBa Ha OCHOBE 3TUX Mojenedl. Macca u pasmepbl Mosekyn (atromoB). KomumuectBo
BelecTsa. [loctosHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. Illkama temmepatyp
Llenbcus.



Mopnens uAeanbHOIO Tra3a B MOJIEKYISIPHO-KMHETHYECKOH TEOPUM: YacTHLbl Tasa
JBUKYTCSI Xa0TUUECKU U HE B3aUMOJIEHCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOCONIOTHas TeMIiepaTypa
(mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoueccsl B HacalibHOM rasze ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOILECCOB: H30TEPMa,
n30x0pa, u3obapa.

CBsi3p MeXJy JaBICHHEM U CpeAHEH KHHETUYECKOM »SHepruedl MOCTyNaTelIbHOIO
TEIUIOBOTO JIBUOKEHUS MOJIEKYJd MJICAIBHOTO Tra3a (OCHOBHOE YPAaBHEHUE MOJEKYJISIPHO-
KMHETUYECKOM TeOpUH UAEaIbHOTO ra3a).

Cesi3p  aOCONIOTHOM  TemmepaTypbl TEPMOJAMHAMUYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOM SHEPrUel MOCTYNATENbHOTO TEIUIOBOTO JIBUKEHHUS €€ YaCTHLL.

Texnuyeckne yCTpOHCTBa M TEXHOJOTMYECKHE IPOLIECCHI: TEPMOMETpP, Oapomerp,
[IOJIy4€HUE HAHOMATEPHAJIOB.

Tema. Tepmoounamuxa. Tennosvie mawiunsl.

Tepmomunamuueckass  (TJ[)  cumcrema.  3amanme  BHENIHMX — YCJIOBHH IS
TEPMOJUHAMUYECKOM  cucTeMbl. BHemHume w  BHyTpeHHHMe napamerpsl. [lapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEJHUE 3HAUYCHHWs BEJIWYHMH, ONMCBIBAOIINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOIUHAMUKH. CaMornpoun3BoJbHas penakcanus
TEPMOIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopnens uaeaqpbHOTO raza B TEPMOJAMHAMHKE — CHCTEMa YpaBHEHUH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaK€HHE HJIsI BHYTPEHHEW 3HEPTrUH. Y CIOBUS MPUMEHUMOCTH
9TOM MOJENU: HHU3Kasg KOHIIEHTpAlMsl YacTULl, BBICOKHE TeMIepaTypbl. Bripaxkenue mjs
BHYTpPEHHEH HEpPTUU 0JJHOATOMHOTO HI€aIbHOro rasa.

KBasucrarnueckue n HeCTaTHUECCKUE PO ECCChI.

DOnemeHTapHas paboTa B TepMojauHamMuKke. Boruncnenue paboTel mo rpaduky mnpoiiecca
Ha pV-nuarpamme.

Temonepenaua kak cnoco® H3MEHEHHS BHYTPEHHEW SHEPrUHM TEPMOIMHAMHYECKOMN
cucTteMbl 6e3 coBepieHus paboTel. KoHBeKIuS, TEII0NPOBOJHOCTD, U3IyUYEHHUE.

KommuectBo Ttermmorsl. TemnoéMKoOCTh Tena. YaenoHas u MOJISIpHas TEIUIOEMKOCTH
BCIICCTBA. ypaBHCHI/IC Maﬁepa. YaenbHas TemiaoTra CropaHusa TOILIMBA. Pacuér kommuectBa
TCIUIOTHI ITPH TCILIOIICpEaAayC. ITousitre 00 a,Z[I/Ia6aTHOM Iponecce.

[lepBrIii 3akoH TepMoauHaMUKU. BHyTpeHHss sHeprus. KomndyecTBo TeroTsl U paboTta
KaK Mepbl U3MEHEHHsI BHYTPEHHEH YHEPTHH TePMOIUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TepMOJMHAMUKH JJI1 DPABHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKONW CHCTEMBI NMPOXOJUT €IUHCTBEHHas aauadara.
AbGcoutoTHas TeMIeparypa.

Bropoii 3akoH TepMOIUHAMUKY ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO TepeaTh
TEIJIOTYy OT Oojiee XOJIOAHOTO Tena kK Oosiee Harpetomy 6e3 kxommneHcanuu (Kiaysumyc).
HeobGpaTumocTh TpUpOIHBIX TIPOIECCOB.

[Ipunnumne! aeiictBus TeniaoBbix Mammud. KIT/I.

MakcumanbHoe 3Hauenue KI1/I. [ukn Kapho.



DKOIOTHYECKHUE aCIEKThl UCIIOIb30BaHMs TEILUIOBBIX I[BI/II‘aTeJIef/'I. TemnoBoe 3arpsA3HCHHUC
OKpYKaroILlEl Cpeibl.

TexHuueckre yCTpOMCTBAa U TEXHOJOTHMUYECKHE IPOLECCHI: XOJIO0AUIbHUK, KOHIULIIUOHED,
IU3ENbHBIA M KapOIOpaTOpHBIN JBUTATENM, MapoBas TYpOMHA, MOJYYEHHE CBEPXHU3KHX
TEMIIEpaTyp, YTWIM3ALMs «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHUEM TEILUIOBOTO HACOCA,
yTUIN3aLUus OMOOPraHNYeCKOro TOIUIMBA JJIsl BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Tema. Azpezamnbze cocmoanus eeuiecmaea. Daszoenvle nepexodbl.

[TapooOpa3zoBanne ¥ KOHJCHcamus. lVcnmapeHue ¥ KHUICHHWE. YJIeidbHas TeIioTa
nmapooOpa3zoBaHusl.

HaCI)IHICHHBIG N HCHACBINICHHBIC IIapbIl. KauecTBeHHass 3aBUCHMOCTH INIOTHOCTH H
AaBJICHUA HACBIMICHHOI'O Iapa OT TeMICPATypbl, UX HEC3aBUCHUMOCTb OT 00BéMa HaCBhIIICHHOTO
Imapa. 3aBUCHMOCTD TEMIICPATYPhI KUTICHHA OT AABJICHUA B ) KUAKOCTHU.

BrnaxHocTh Bo3yxa. AGCOIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Ttemo. Kpucrammuyeckue u amopdHbie Tena. AHHU30TPOMHUS CBOWCTB
KpuctayyoB. [InaBienue u kpuctaum3anus. Y aenpHas TerioTa miaasieHus. CyOaumarus.

Hedbopmaruu tBEpAoro Tena. Pactsokenme m oxarue. Casur. Moaynes FOnra. Ilpenen
yrapyrux aedopmaruii.

TennoBoe pacmmpeHue KUIKOCTEN U TBEPIBIX TeJl, 00bEMHOE U JIMHEHHOE pacIIupeHue.
AHTrapMOHHU3M TEIJIOBBIX KOJeOaHWN 4YacTHUI] BELIECTBA KaK MPUYMHA TEIUIOBOTO PaCIIMpPEHUS
Ten (Ha KaYECTBEHHOM YpPOBHE).

[IpeobpazoBanue 3HEprUM B (a30BBIX EPEXOAaX.
YpaBHEeHHE TEIUIOBOTO OaslaHca.

[ToBepxnocTtHOE HaTshKeHHE. KoadduumenT noBepxHocTHOrO HaTsbKeHus. Kanumisipasie
sBiieHus. J[aBieHue noj HCKpUBIEHHONW MOBEPXHOCTHIO kuakoctu. Gopmyna Jlamnaca.

Texaudeckue YCTpOﬁCTBa N TEXHOJIOTHYCCKHEC IIPOLUECCHI: XHIAKHUEC KPUCTAJLIbI,
COBPEMECHHBIC MaTCpHaAJIbI.

Pa3nes. DuekTpoamHamMuka.
Tema. Inekmpuueckoe none.

DnexTpu3aius Tel U e€ mposBIeHHs. DNeKTpUdecKkuil 3apsa. JIBa BuAa dJIEKTPUUECKUX
3apsnoB. [IpoBOAHUKH, AMPIEKTPUKH U MOJYNPOBOJHUKH. DJIEMEHTAPHBIA SICKTPUUYECKUN
3apsij. 3aKOH COXpaHEHHS SIEKTPUUECKOTO 3apsia.

BsaumoneiictBue 3apsaa0B. Toueunsie 3apssl. 3akoH KynoHa.
Onektpuueckoe nose. Ero neficTBre Ha 31eKTPUYECKUE 3aPsi/Ibl.

Hanpsoxénnocts 3nexkTpudeckoro mois. I[IpoGubiilt 3apsn. JIuHuM HanpspkEHHOCTH
EKTpUYECKOro 1nojist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

IloTeHuMaabHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA. Pa3zHOCTh MOTEHIIUANOB U HaIIps’KCHUC.
IloTenunanbHas SHEPrusia 3apsaa B OJICKTPOCTATUUICCKOM TI0JIC. IloTenunan
QJICKTPOCTATUYCCKOI'O TIOJIA. CBs3b HaHp}I)KéHHOCTI/I noJia U pPasHOCTU MHNOTCHHUAJIOB IS
QJICKTPOCTATUYCCKOTO IMOJIA (KaK OJHOPOAHOI'O, TAK U HCOI[HOPOZ[HOTO).

[IpuHIMI cynepno3uuy 3JIEKTPUUECKUX MOJIEH.



[Tone toueunoro 3apsina. Ilose paBHOMepHO 3apspkeHHOU cdepsl. [lose paBHOMEpHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
Kaprunbl nMHUN HAIPSDKEHHOCTH 3TUX MOJIEH U 3KBUITOTEHIUAIBHBIX IIOBEPXHOCTEN.

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. Ycaosue PAaBHOBCCHA 3apA10B.

JvpnekTpukn B DJIEKTPOCTATHYECKOM  mojie. Jludnekrtpuyeckas MOPOHUIAEMOCTh
BEILIECTBA.

Konnencatop.  DIeKTpOEMKOCTh  KOHJICHCATOpa.  JJEKTPOEMKOCTh  IIOCKOTO
KOHJIGHCATOPA.

[MapamnenbHOe  COeNMHEHHME  KOHJCHCATOpoB.  [lociemoBarenbHOE — COCIMHEHHE
KOHJICHCATOPOB.

DOHeprus 3apsKEHHOr0 KOHAEHCaTopa.
JIBr>KeHre 3apsSKE€HHOW YaCTUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHuueckre ycTpOWCTBAa M TEXHOJIOTHYECKHE MPOIECCHI: IEKTPOCKOI, SJIEKTPOMETP,
ANIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE OJJIEKTPONPUOOPOB, KOHACHCATOPHI, T'EHEpPaTop
Ban ne I'paada.

Tema. Ilocmosannstii 31eKmpuyeckKuii Mmok.
Cuna Toka. [TocTossHHBIN TOK.

VYcinoBusi CylecTBOBaHMSI TOCTOSHHOTO 3JIEKTPUUYECKOTO ToKa. VMCTOYHMKHM TOKa.
Hanpsioxenune U u DJ1C E.

3akon OMa Jyis ydacTKa LETH.

DNEeKTpUYECKOe  COMPOTHUBIEHHE.  3aBUCUMOCTh  COTNPOTHBICHHUS  OJHOPOIHOTO
MPOBOJHUKA OT €ro UIMHBI W IJIOU[AJAU TONEPEYHOTO CEYEeHHUs. YJIeNbHOE COMPOTHBIICHUE
BEIIECTBA.

[locnenoBarensHOE, MNapajulebHOE, CMENIAHHOE COEIUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux 1eneit. [Ipasuna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.
MOIIIHOCTB IEKTPUUYECKOTO TOKA. TemnoBas MOIIHOCTD, BhIJIENIIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COINpOTHBJICHHUE MCTOYHMKAa ToKa. 3akoH Owma Juisl MOJHOU
(3aMKHYTOM) 3NIeKTpHUYecKoi 1ien. MOIHOCTh HCTOYHKKA ToKa. KopoTkoe 3amMbIkaHue.

KOHI[@HC&TOP B IICIIM ITOCTOAHHOI'O TOKA.

Texuuueckue YCTpOﬁCTBa U TCXHOJOTHYCCKHC IIPOLCCChI: aMIICpMETP, BOJBTMETP,
peocTar, CUETYHK BHCKTpI/I‘IeCKOﬁ SHEPTHUH.

MesknpeaMeTHbie CBS3H.

I/IzyquHe KypcCa OCYIICCTBIISICTCS C y‘IéTOM COACPIKATCIIBHBIX MCKIIPECIMETHBIX CBS3€M C
KypCaMH1 MAaTCMATHUKU, 6I/IOJ'IOI‘I/II/I, XUMUHU, reorpa(pm/l 1 TCXHOJIOI'HUH.

Mesicnpeomemnvie nonamus, C6A3AHHbIE C U3YYEHUEM MENO008 HAYUHO20
no3HaHuA: SBIEHUE, HAy4dHbIM ¢akT, runoresa, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs,
HaOJIo/IeHNe, YKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEpEHHe, TOTPEIIHOCTH U3MEPEHUH,
U3MepUTeNIbHbIE TPUOOPHI, IU(poBas 1abopaTopusl.



Mamemamuka: penicHUe CHUCTEMbl ypaBHeHWH. JluHelHas ¢yHKIUs, mnapabona,
runepboia, ux rpaduku u cBoiicTa. TpuroHomerpudeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpPHl M MX MHPOEKIHH Ha OCU
KOOPJAMHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannieckoe IBIKEHHUE B )KUBOH mpupoae, auddysus, 0CMOC, TEIII000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKPYXKAIOIIEeH  cpeapl,  yTUIM3ALUsSL
OMOOPTaHNYECKOTO TOIUIMBA JUIS BBIPAOOTKH «TEIJIOBOI» M AJIEKTPOIHEPTHH, MTOBEPXHOCTHOE
HaTSKEHHE U KallWJUIPHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKUE SIBJICHUS B XKUBOU MIPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYII, MOJIb BEILIECTBA,
MOJISIpHAsl Macca, MOoJydeHne HAaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEP/BIX TEJ, KUIKOCTEH U
ra3oB, OKUJIKHE KPUCTAJIbI, OJJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAS
JUCCOITHAITNS, TATbBAaHUKA, YIEKTPOHHASI MUKPOCKOTIHS.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPBl, OAPOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JABIKEHUN C MCHOJIb30BAaHUEM MEXaHU3MOB, YUET CYXOI0o
U OKUJKOTO TPEeHHsT B TEXHHUKE, CTaTHYECKWE KOHCTPYKIMHM (KPOHIUTEWH, peméryaTbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUS! MEXaHUKU B TEXHUKE (THUPOCKOI, BOJAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOIN XOJIOJWJIbHUK,
KOHJINLIMOHEP, TEXHOJIOTMM IOJIY4YEHHS COBPEMEHHBIX MaTepHAOB, B TOM YHCIIE
HAaHOMAaTepUalOB, M  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTUYEeCKas  3aluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, Ta30pa3psAHbIE JIAMIBL, MOJIYIPOBOJHUKOBBIE TPUOOPHI, TalbBAHUKA.



TEMATHYECKOE IINTAHUPOBAHHUE

Paznen: «Mexanuka (8 1)

1 Kunemaruka 2
2 JnHamuka 2
3 Cratuka 1
4. 3aKOHbI COXpaHEHUs 3
Pa3nen: «MKT u Tepmoaunamuka» (13 4v)

1 Ocnossl MKT 4
2 TepmoanHaMuka 6
3 ®da30BbI€ NEPEXOIbI 3
Paznen: «duaexkTpoannamuka» (14 u)

1 DIIEKTPUUYECKOE TI0JIE 6
2 [TocTostHHBIN TOK 8
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