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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE PE3YJIbTATDI
JIM4HOCTHBIE pe3yJbTaTbl 0OCBOCHHA yueOHOro npeamera «Ou3nka» TO0IDKHBI OTpakaTh TOTOBHOCTD U
CHOCOOHOCTh yYalIuXcsi pyKOBOJICTBOBAThCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEN JTUYHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTALWH, TO3UTUBHBIX BHYTPEHHHUX YOEXKACHUH, COOTBETCTBYIOUIMX TPaJAULMOHHBIM
LEHHOCTSAM POCCHUICKOTO OOINECTBa, PACIIMPEHHE >KU3HEHHOTO OIbITAa M ONbITAa IEATEIBHOCTH B IPOLECCe
peanu3aluy OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIBHON IEATEILHOCTH, B TOM YHCIIE B YaCTH!
TPakKIaHCKOr0 BOCIIUTAHMSA:

. c(OpPMHUPOBAHHOCTb TPAXKIAHCKON ITO3MLMHU YYalerocss Kak akTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTO O0IIECTBa;

o NPUHSATHE TPAAULIMOHHBIX OOIIEUEIIOBEUECKHX T'yMaHHUCTHYECKUX M JEMOKPAaTHUYECKUX
LICHHOCTEIA;

. TOTOBHOCTh BECTH COBMECTHYIO JCATENbHOCTh B HHTEpPEcax TIPaXKAAHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHn3aliy;

o yMEHHUE B3aHMMOJICHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMU B COOTBETCTBHHU C MX QYHKUIUSIMH U
Ha3HAYECHHUEM;

. TOTOBHOCTB K TYMaHHTapHON M BOJIOHTEPCKOM AEATENBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA

. c(OPMHUPOBAHHOCTH POCCUHCKON TPAYKAAHCKON UIICHTUYHOCTH, IATPUOTU3MA,

. LIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CUMBOJAM, JOCTHKECHHUSIM POCCHMCKHUX YYEHBIX B

001acT U3KUKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

. c(OpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO TIOBEACHUS,;

. CIOCOOHOCTh OLICHMBAaTh CHTYallMI0 M NPUHUMATh OCO3HAHHBIC PEILICHHS, OPHUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIHHOCTH YUEHOTO;

. OCO3HAHUE JIMYHOTO BKJIaJa B HIOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

ICTETUYECKOI0 BOCIIUTAHUS

. 3CTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas ICTETUKY HAyYyHOI'O TBOPUYECTBA, MPHUCYIIETO

¢du3nUecKoii HayKe.

TPYAOBOr0 BOCHUTAHUS:

. WHTEpEC K pa3iuuHbIM cepaM mpodeccHoHATBHON JIeSTeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(¢u3MKO W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymield mpodeccur W pearn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

o TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHWI0 M CaMOOOpa3oBaHHWIO B 001acTH (PU3UKKA Ha
HPOTSKEHUH BCEH KU3HH.

IKOJOTHYECKOT0 BOCTIMTAHUSA:

o c(OpPMUPOBAHHOCTh  DKOJOTMYECKOH  KYJIBTYpHl, OCO3HaHHWE TJIO0ANBFHOTO  XapakTepa
IKOJIOTHYECKUX MTPOOIIEM;

o IJIAHUPOBAHUE M OCYUIECTBIICHUE JIEWCTBUN B OKPYXKAIOLIEW CpEelie Ha OCHOBE 3HAHUA Lieen
YCTOWYHMBOTO Pa3BUTHSI YEIIOBEYECTBA;

o paclMpeHne OmbITa NEATENIbHOCTH JKOJIOTHYECKOW HANpaBICHHOCTH HAa OCHOBE MMEIOIIHXCS
3HaHW 10 (HU3MKE.

IEHHOCTH HAYYHOT0 MO3HAHHUS:

. chopMHUPOBAaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(U3NYECKOi HAYKH;
. OCO3HAHME IEHHOCTH HAYYHOW JIeSATebHOCTH, TOTOBHOCTH B TpoOIecce H3ydeHHs (DU3UKU

OCYILIECTBIIATH MIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIPHOCTD HHAUBUAYAIBHO U B IPYIIIIE.
METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBepPCAJbHbIC yYeOHbIe NeiiCTBHSA
ba3zoBble JJoruueckme aedcTBUA:

. CaMOCTOSITENbHO  (OPMYJIMPOBaTh M aKTyaJu3HpoBaTh NpolieMy, paccMaTrpuBarh €€
BCECTOPOHHE;
. OTIPEAETIATH LIETH JIEATeIbHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUH UX TOCTIKEHHUS,

o BBIABJIATE 3aKOHOMEPHOCTHU U IPOTUBOPEUNA B paCCMAaTPHUBACMbIX (1)I/IBI/IT-IGCKI/IX SIBJICHUAX,



o pa3pabaTeiBaTh IUIAH pemieHus] MpoOaeMbl ¢ YYETOM aHalM3a WMEIOIINXCS MaTepHAbHBIX U
HeMaTepHaNbHBIX PECypPCOB;

. BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTb, OIICHUBAaTh COOTBETCTBUE PE3YJbTATOB IICINIAM,
OIICHUBAThH PUCKHU MOCIEACTBUH NEATEIbHOCTH;

. KOOPJIMHHUPOBATh W  BBIIONHATH pabOTy B YCIOBHAX pEATBHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

. Pa3BHUBaTh KPEATHBHOE MBIIIIJICHUE MTPH PEIICHUM KU3HECHHBIX ITPOOIIEM.

ba3oBble ucciaenoBaTeabCKHe JeHCTBHA.

. BIIA/IETh HAYYHON TEPMUHOJIOTHEH, KIFOYEBBIMHU MOHATHSIMH U METOAAMH (DU3MUECKON HAYKH;

. BJIQJICTh HAaBBIKAMHU Y4YeOHO-HCCIICIOBATEIBLCKOM M TIPOCKTHOW JEATCILHOCTH B OOJACTH

(¢u3uKH, coCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIHHOMY IOMCKY METOJIOB PEUICHUs 3a/1a4 (hPU3NIECKOTO
coJiep KaHusl, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHVIS,

. BJIQJICTh BHJAMHU JICATEIBHOCTH [0 TOJYyYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETaIUH,
MpeoOpa30BaHUI0 ¥ MPUMEHEHUIO B PA3JIUMYHBIX YYCOHBIX CHTYalMsX, B TOM YHCIE MPU CO3JaHUM yUeOHBIX
MIPOCKTOB B 001aCTH (PU3UKH;

. BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSA3W U aKTYaJIM3UPOBATh 3aJ1auy, BBIIBUTAThH THIIOTE3Y €€
pEIICHUs, HAXOJAUTh apryMEHTHI JIJIS JOKa3aTeIbCTBA CBOUX YTBEPXKICHHIA, 33/1aBaTh MapaMETPhl U KPUTCPUU
peICHHS;

. aHAIN3UPOBATh MONYYCHHBIC B XOJI€ PEIICHMS 3aa4d Pe3yIbTaTbl, KPUTHIECKH OLICHUBATh MX
AOCTOBEPHOCTD, IPOTHO3MPOBATH U3MCHCHUE B HOBBIX YCIIOBUAX,

. CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlayd B OOpa30BATEIbHOU NEATCIILHOCTH, B TOM
YHCIIe IPY U3YYeHUHU (PU3UKHY;

. JlaBaTh OLCHKY HOBBIM CHTYaIUsIM, OLICHUBATh PHOOPETEHHBIN OMBIT;

. yYMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEILHOCTH;

. YMETh UHTETPUPOBATH 3HAHHS M3 PA3HBIX MPEJAMETHBIX 00JIaCTe;

. BBIJIBUT'aTh HOBBIE HJICH, TIPEJIaraTb OpUTHHAIBHBIC TTOIXO/IbI M PEIICHNS;

L4 CTaBUTb HpO6J’IeMBI 1 3aa44, JOITyCKAaroUue ajlbTCPHATUBHBIC PCHICHU.

Pa6ora ¢ undopmanueii:

. BJIaZIeTh HAaBBIKAMHU IOJyYeHHS HHPOpMAnuM (HU3UIECKOTO COACPIKAHHS W3 HCTOYHHKOB

Pa3HBIX THUIIOB, CaMOCTOATCIBHO OCYHICCTBJIATL IIOUCK, aHalinu3, CUCTCMATU3allUI0 W HHTCPIPETALUIO
WHPOPMALIUK Pa3TUYHBIX BUIOB U (JOpM MpeICTaBIeHNUS;

. OLIEHUBATh JOCTOBEPHOCTH HH(POPMALIUH;

L4 HCIIOJIB30BaTh CPEACTBA I/IH(I)OpMaHI/IOHHI)IX U KOMMYHHUKaIMOHHBIX TEXHOJIOTHH B peliCHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPraHU3allMOHHBIX 3aaa4d C COGJHOI[GHI/IGM TpGGOBaHI/Iﬁ OPTrOHOMHUKH,
TEXHUKHU 0€30MaCHOCTH, TUTUEHBI, PECYpCOCOepExKeHNs, TPABOBBIX U 3TUUYECKUX HOPM, HOPM HH(POPMALIIOHHOI
0€301I1aCHOCTH;

. CO3/IaBaTh TEKCTHI (PM3MUECKOTO COJIEPKAHUS B Pa3NMUYHBIX (opMmarax ¢ y4ETOM Ha3HAYCHUS
nHGOPMALIMH U 1IeJICBOI ayIMTOPHH, BEIONPast ONTUMANBHYIO (hOpMY HPEACTaBICHHUS U BU3YAJIN3ALIH.

KoMMmyHuKaTHBHBIEC YHUBEpPCAJIbHbIE YueOHbIe IeiicTBUS:

. OCYIIECTBIIATH OOIIEHNE Ha YpOKax (PU3MKH U BO BHEYPOUHOU JEATEILHOCTH;

. pacro3HaBaTh NPEANOCHIIKH KOHQIUKTHBIX CUTYallui U CMSITYaTh KOH(IUKTHL;

. Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

. MOHUMATh ¥ UCIOJIb30BATh IPEUMYIIECTBA KOMaHIHON U MHIUBHyaIbHOH PaboOTHI;

. BBIOMpaTh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHH € Y4ETOM OOLIMX WHTEPECOB M
BO3MOKHOCTEH Ka)/I0T0 YJeHa KOJIJICKTHBA,

. MIPUHHUMATB L€ COBMECTHON AESITEIbHOCTH, OPTaHU30BBIBATh 1 KOOPAMHHUPOBATE AEMCTBUSA MO

e€ TOCTHKEHHIO: COCTABJIATh IUIaH ACUCTBUH, paclpeaeaTh pojid ¢ YIETOM MHEHUH YJaCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

. OLIEHMBATh KaYE€CTBO CBOETO BKJIAJa M KaKIOr0 y4acTHHUKA KOMaHABI B OOIIMK pe3ynbTaT 10
pa3paboTaHHBIM KPUTEPUAM;

o mpenjaraTh HOBBIE TPOEKTHI, OIEHWBATh HAEH C TO3WIHMH HOBU3HBI, OPUTHHAIHHOCTH,
MIPAKTHYECKOH 3HAUMMOCTH;

. OCYILECTBJIATh MO3UTHBHOE CTPATETMYECKOE MOBEIAEHHE B Pa3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKCHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCcaJbHbIe y4eOHbIe el CTBUA

Camoopranusaums:

. CaMOCTOSITETTFHO OCYIIECTBIISITh IIO3HABATENbHYIO JESITENPHOCTh B 00JacTH (QU3UKK U
ACTPOHOMUH, BBISBIISITH POOJIEMBI, CTABUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;



o CaMOCTOSITETFHO COCTABIISAITh IUIAH pEIICHUS PACYETHBIX M Ka4deCTBEHHBIX 3a/ad, IUTaH
BBITIOJTHEHHUS TPAKTHUECKOW pabOThl C¢ yYETOM HUMEIOMIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W

NpeANOYTEHU;

. JIaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

o pacmupsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHN;

. JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTh 3a
pelIeHuE;

o OIIEHWBATh MPUOOPETEHHBIN OTIBIT;

. croco0cTBOBaTh (DOPMUPOBAHUIO M TPOSBICHHUIO DPYIUIUN B 00NACTH (PU3UKH, MOCTOSHHO

MOBBIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, IMOUMOHAIbHBI HHTEJIJIEKT:

. JaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCHTB KOPPEKTHBBI B JE€ATEIBHOCTb, OLCHUBATH
COOTBETCTBUE PE3YNbTATOB LETSIM;

J BJIaJleTh HAaBBIKAMH TO3HABAaTEILHOW peIeKCHH KaK OCO3HAHUS COBEpIIAeMBbIX ACUCTBHU U
MBICIIUTENBHBIX IIPOLIECCOB, X PE3YIBTATOB U OCHOBAHHUI;

. HCIONB30BaTh NPUEMBI pedIeKCUH 111 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHNUS;

J YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEILIECHMUS I10 UX CHUKEHUIO;

. MIPUHUMATh MOTUBBI K apTYMEHTHI APYTUX IIPH aHAJIHU3€E PE3YIbTATOB ACATEIbHOCTH;

. MPUHUMATE ce0s1, MOHUMAsl CBOU HEJOCTATKU M JOCTOMHCTBA;

. [IPUHUMATh MOTHUBBI U apTyMEHTBI APYIUX IIPU AHAJIU3E PE3YJIBTATOB ACSATEIBHOCTH;

. MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OMIMOKH.

B mpouecce DOCTIKEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS IPOrpaMMbl 1O (HU3UKE ATl YPOBHS
cpeaHero oOmero o0pa3oBaHUS Yy  y4allUXCs  COBEPIICHCTBYETCS  OMOLMOHANBHBIA  WHTEJUICKT,
MpernoNaralonyii ChOPMUPOBAHHOCTS:

. CaMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTH IIOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHUE,
BHJIETH HAIIPABIICHUS PA3BUTHS COOCTBEHHOHN 3MOIMOHAIBHOH chepsl, ObITh yBepEeHHBIM B cebe;
. CaMOpEryJIMpOBaHUsl, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32

CBOE MOBelIeHHE, CIOCOOHOCTh aalTUPOBATHCA K IMOLMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

. BHYTpEHHEH MOTHBAIlM, BKJIIOYAIONIEH CTpeMJIEHHE K JOCTIDKEHHIO LEeJId M YCHexy,
ONTUMU3M, HTHULIMATUBHOCTh, YMEHHE J€HCTBOBATh, NCXOJS U3 CBOMX BO3ZMOXKHOCTEH;

. SMIIaTUM, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMAaTh 3MOLMOHAJIBHOE COCTOSHHE IPYTHUX,
YUUTHIBATH €T0 MPH OCYIIECTBICHUH OOLICHNUS, CHOCOOHOCTD K COUYBCTBHIO U CONIEPEKUBAHHIO;

. COLIMAJBbHBIX HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C JPYTHMMHU

JIIOABMU, 3a00TUTHCS, IPOSBIISITE HHTEPEC U Pa3peIaTb KOHPIUKTHI.
HPEIMETHBIE PE3YJIBTATBI

K xoHLy oOy4eHus mpeaMeTHbIe pe3yibTaThl Ha YIIyOJNEHHOM YpPOBHE JOJDKHBI OTpPaXKaTh
c(OPMHUPOBAHHOCTD y yUaIUXCsl YMEHUH:

o [MOHMMATh POJIb (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTHYECKOU, KOOI HUSCKOM, COMANIBHON U
3TUYECKON cdepax OesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKH B COBPEMEHHOM Hay4YHOM KapTHHE MHDA,
3HAYEHHE OMUCATEIhbHON, CHCTEMATHU3UPYIOIIEeH, 00BICHUTETFHOW U MPOTHOCTHYECKON (PYHKIHNN (DU3HUECKOM
TEOPUH — MEXaHUKH, MOJIEKYJSIPHON (PU3UKKU M TEPMOJUHAMUKH, POJIb (U3NUECKONW Teopruu B HOpMHUpPOBAHUM
MpeacTaBiIeHuil 0 pu3nyecKkoil KapTHHe MUPA;

o pasnuyarh yCIOBHS NPUMEHHUMOCTH Mojened (U3NYeCKUX Teld W IPOLECCOB (SBICHUN):
WHepIHaibHasg cHcTeMa OTc4éra, aOCONIOTHO TBEPAOE TENO0, MarTepuaibHas TOYKa, PaBHOYCKOPEHHOE
JBIOKCHHUE, CBOOOJHOE TMaJeHue, aOCOMIOTHO ympyras jaedopmarius, aOCOJIOTHO YHpyroe U abCOJIOTHO
HEYNpPYyroe CTOJIKHOBEHHS, MOJEIH ra3a, >KUIKOCTH U TBEPAOro (KPHUCTAUIMYECKOTO) Tella, WIeabHbIA ras,
TOYEYHBIHN 3apsil, OHHOPOIHOE DIEKTPHUECKOE TOJIE;

o pasnuuaTh yCJIOBUS (IPaHUIlbl, 00JIACTH) MPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB, IOHHUMATh
BceoOmuii xapakrep (pyHIaMEeHTAIBHBIX 32aKOHOB U OTPaHUYCHHOCTh MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;
o AQHAJIM3UPOBATh W OOBICHATH MEXAHWYECKHE TIPOIECChl W SBJICHUS, HUCIONB3YsS OCHOBHBIC

TIOJIOKCHHUSA MW 3aKOHbl MCXaHUKHU (OTHOCI/ITCJ’ILHOCTB MEXaHHUYCCKOIr0o JABHIXCHUSI, q)OpMYHI)I KHHEMATHUKH
PaBHOYCKOPCHHOI'O ABWXXCHUA, npeo6pa30BaHI/I$[ Tamunes AJI1 CKOPOCTU U TICPEMCIICHHA, 3aKOHBI HBIOTOHa,
NPpUHLUII OTHOCHUTCIBHOCTU Fam/meﬂ, 3aKOH BCCEMHPHOI'O TATOTCHHUSA, 3daKOHBI COXpPaHCHUS HMIIYJIbCa U
MEXaHUYECKOMH OHEpPTrHUHU, CBA3b pa6OTLI CHJIbl C M3MCHEHHEM MEXaHHMYCCKOM OHEPTrrUU, yCJIOBHA PABHOBECUA
TBépIIOFO Tena), IIpyu O3TOM HUCIIOJB30BaTh MATEMATUYCCKOC BBIPAXKCHUE 3aKOHOB, YKa3blBaTbh YCJIIOBUA



MPUMEHUMOCTH (PH3MYECKHX 3aKOHOB: TpeoOpa3zoBaHuii ["amuiesi, BTOPOro W TpeThero 3akoHOB HbIoTOHA,
3aKOHOB COXPAaHEHHS UMITYJIbCa U MEXAHUYECKOM 3HEPTUH, 3aKOHA BCEMUPHOIO TATOTCHHUS;

o AQHAJIM3UPOBATh M OOBSACHATH TEIUIOBBIC TPOIECCHI W  SBICHUS, WCIOIb3yS OCHOBHBIC
nostockeHnss MKT u 3aK0oHBI MOJIEKYJISPHON (PU3UKK M TEPMOJUHAMHKH (CBSI3b JIABJICHHS HJICAILHOTO ra3a co
CpeIHEe KMHETUYECKOU SHEPIruel TEIJIOBOrO JBWKEHHS M KOHIICHTPALUEH €ro MOJEKYJI, CBSI3b TEMIIEpaTyphl
BEILIECTBA CO CPEAHEH KMHETUYECKON SHEPTrUel TEeIJIOBOrO ABMXKECHHUSI €TI0 YaCTHI], CBS3b JABICHUS UACAIBHOTO
ra3a ¢ KOHLEHTpalueil MOJIEKyJl U €ro TemrepaTypol, ypaBHeHHe MenneneeBa—KnaneiipoHa, nepBelii 3aKOH
TePMOJMHAMHKH, 3aKOH COXpPAaHEHHWs OJHEpPrud B TEIUIOBBIX TMpoOIeccax), MPH OSTOM HCIOJIB30BAThH
MAaTE€MaTHUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHMS MPUMEHUMOCTH YypaBHEHHs MeHaeneeBa—
Knaneiipona;

o AQHAJIM3UPOBATh M OOBSACHATH DIEKTPUUYECKHE SBICHHS, HCIONB3yd OCHOBHBIC TOJOXKEHHS WU
3aKOHBI JJIEKTPOJAMHAMUKN (3aKOH COXpaHEHHsS SJIEKTPUYECKOro 3apsiaa, 3akoH KynmoHa, MOTEHIMaTbHOCTH
BIEKTPOCTATUYECKOTO MO, MPUHIUI CYHEPIO3UIUU JICKTPUUCCKUX TOJCH, IpU ATOM YyKa3bIBas YCIOBUS
MPUMEHUMOCTH 3akoHa KyIlioHa, a Takke MPaKTHUEeCKH BaXKHBIE COOTHOIICHHUA: 3aKOHBI OMa NSl y4acTKa Lenu
W JUIA 3aMKHYTOW 3JeKTpudecKoi memu, 3akoH J[xoyms—Jlenna, mpasuna Kupxroda, 3axkonsr Dapages mis
AJIEKTPOIIN3A);

o OIMKCHIBATh (PU3NUCCKUE MPOIECCHI U SBJICHUS, UCTIONB3YS BEIMUUHBL; IEPEMEIICHHIE, CKOPOCTh,
YCKOPEHHUE, HMIIYJIbC Te€Ja W CHUCTEMBI TeNl, CUJIa, MOMEHT CHWJbl, JaBJIICHHE, NOTCHLUAJbHAs JHEPrus,
KHHETHYECKasl DHEPIHs, MEXaHW4yecKas JHeprus, paboTa CHIBI, IIEHTPOCTPEMHUTEIBHOE YCKOpPEHHE, CHIIa
TSHKECTH, CHJIa YNPYTrOCTH, CHJa TPEHHS, MOIIHOCTb, SHEPrHs B3aMMOJCHCTBHS Tena ¢ 3emiéil BOMU3M eé
MMOBEPXHOCTH, SHEPrUs ynpyroi nedopMaluu NpYKUHBI, KOJWYECTBO TEILIOTHI, aOCOJIIOTHAS TeMIeparypa
Tena, paboTa B TEPMOAWHAMUKE, BHYTPEHHSS DHEPIHS WACATHLHOTO OJHOATOMHOTO rasa, paboTa HIealbHOTO
ra3a, OTHOCUTeNIbHas BJIaXHOCTh Bo3ayxa, KIIJ[ mmeanbHOro TemaoBOrO ABHUraTelis; 3JIEKTPUUECKOE I0JIe,
HaINpPsHKEHHOCTh AJIEKTPUUECKOr0 IOJIsI, HAMPsHKEHHOCTh TOJS TOYEYHOTrO 3apsia WM 3apshKeHHOro Iiapa B
BAKYYME U B TUANEKTPUKE, HOTCHLIHAJ JIEKTPOCTATUUIECKOIO MOJs, pa3HOCTh MOTEHIMAIOB, AIEKTPOABMKYILAS
Cuia, cuWia TOKa, HaNpsyKEHUWE, MOIIHOCTh TOKA, DSJEKTpUYecKass EMKOCTh IUIOCKOTO KOHAECHCATOPA,
COTIPOTUBJIEHHE YYacTKa IIeNH C MOCJIeN0BaTeIbHBIM M TapajjIeIbHBIM COECIUHEHHEM pE3UCTOPOB, SHEPTHUs
3JEKTPUUECKOTO MOl KOHACHCATOPA;

o OOBSCHATH OCOOEHHOCTH TPOTEKaHWS (PU3NUECKUX SBICHHHA: MEXaHMYEeCKOe JBIDKEHUE,
TEIUIOBOE JIBIDKCHHE 4YaCTHI[ BEIECTBa, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE [IBH)KEHHE, ITUPPy3us,
WCIIapeHue, KUMEHHWEe W KOHJEHCalus, IJIaBJI€HHE W KPUCTAIIM3alsl, HaIpaBICHHOCTh TeIIoNepenadH,
BIEKTPHU3aLUs TN, SKBUIOTCHLIUAIBHOCTb IOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

° MPOBOJUTh KCCJCIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JPYrod ¢
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTAThI
TOJTyY€HHON 3aBUCHUMOCTH (DM3MYECKUX BEIMYMH B BUJE T'PaUKOB C YYETOM aOCONIOTHBIX TOTPENIHOCTEN
HU3MEPEHU, JeNaTh BHIBOABI IO PE3yIbTaTaM HCCIEIOBAHMUS;

o MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (U3NYSCKUX BEIMYWH, IPU 3TOM BBIOMpATh ONTHMAJIbHBIM
METOJl W3MEPEHHs, OIEHUBaTh aOCONIOTHBIE W OTHOCHUTENBHBIE TOTPEIIHOCTA TPSIMBIX W KOCBEHHBIX
HU3MEPEHHUI;

o MIPOBOJIUTH ONBITHI TI0 TPOBEPKE MPEIIOKECHHONW THIOTE3bl: IIAHUPOBATH SKCICPUMEHT,
coOupaTh AIKCHEPUMEHTAIHHYIO YCTAHOBKY, AHAJIM3MPOBATh MOJNYYEHHBIE PE3yNbTaThl M JIeNaTh BBIBOJ O
cTaTyce NpeAJIOKEHHON THIIOTE3bI;

. coOroaTh mpaBuia 0€30MacHOTO TPyla MPH MPOBEICHUH HCCIIEOBAHUN B paMKaX y4eOHOTO
SKCIIEPUMEHTA, MPAKTHKyMa M Y4eOHO-HCCIIeJOBATENIbCKOW M MPOEKTHOH AEATENHOCTH C HMCIOJb30BAHUEM
M3MEPUTENHHBIX YCTPOICTB U JIa0OPATOPHOTO 00OPYIOBAHUS;

. pemiate pacdy€THbIe 3a7add C SBHO 33JJaHHOW M HESBHO 33JaHHOW (PU3NYECKOH MOJENBIO: Ha
OCHOBaHUM aHAJIM3a YCIOBHsI OOOCHOBBIBATH BHIOODP (PM3MUECKON MOJIEIH, OTBeUaroleld TpeOOBaHUAM 3aauH,
MPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAThl (PU3NYECKHX TEOPUH MPH HCIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB pEUICHUS 3a/ay, IPOBOAUTH PACUETHl HA OCHOBAHMM HMEIOLIUXCS JAHHBIX,
AHATM3UPOBATH PE3YIIBTATH U KOPPEKTHPOBATH METOIBI PEIICHUS C YIETOM ITOTYICHHBIX Pe3YIbTaTOB;

. pemaTh KauecTBEHHBIE 3a1aud, TpeOyrolyue NMPUMEHEHUSI 3HAHUN W3 Pa3HBIX pa3/ieloB Kypca
(M3MKK, a TakKe MHTETpallMd 3HAHWA W3 JPYTHUX MHPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH
JIOTUYECKYIO IENOYKY pacCyXICHUH C Omopod Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHE
SIBIICHUSI,

J UCTIONB30BaTh TEOPETUUECKHE 3HAHHUA M1 OOBSCHEHUS OCHOBHBIX NPUHLMIIOB PadOTHI
HU3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHIECKUX IPOLIECCOB;
o MPUBOJIUTH TIPUMEPHI BKJIA/Ia POCCUICKHUX U 3apYOEHKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,

B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;



o AQHAJIM3UPOBATh W OIEHUBATH IIOCIEJCTBHUS OBITOBOH M TPOM3BOACTBEHHOW [EATEIbHOCTU
YeJIOBEKa, CBA3aHHOM ¢ (DU3MUYSCKUMU MPOIIECCAMH, C IMO3UIIUH SKOJIOTHYSCKON 0€30I1aCHOCTH, IPEACTaBICHHI
0 PaIMOHAIBHOM TPUPOONOIL30BAHIY, & TAKKE PAa3yMHOM UCIOJIb30BAHUH JJOCTHIKCHUN HAYKHM M TEXHOJIOTHUN
JUTSL TAJTEHEHTIIET0 Pa3BUTHSI YEIIOBEYECKOTO OOIICCTBA;

. MIPUMEHATh Pa3IMIHBIC CIOCOOBI paboThl ¢ WHMOpMarmedl (U3UMIeCKOro COoAep)KaHUusS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHM, TPH 3TOM HCIIOJIb30BaTh COBPEMCHHBIC
MH(OPMAITMOHHBIC TEXHOJIOTUHU JUIS TIOUCKA, TMEPEpadOTKU U MPEIbIBICHUS YYCOHON U HAaydHO-TIOMYJISPHOM
nH(pOpMAIUH, CTPYKTYPUPOBAHHS U WHTEPIIpeTalny WH(OOPMAINH, MOTyYeHHONW U3 Pa3IUIHBIX MCTOYHHKOB,
KPUTHYECKH aHAJIM3UPOBATh MONydaeMyl0 WHGOpPMAIMIO W OIEHWBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIONIUXCS 3HAHUH, TaK U Ha OCHOBE aHaJIN3a UCTOYHMUKA WH(OpMAITUH;

° MPOABJIATE OPraHU3allMOHHBIC W IO3HABATCIIbHBIC YMCHUA CaMOCTOATCIBHOI'O HpI/I06peTeHI/I$I
HOBBIX 3HAaHUU B IIPOIECCE BBIMTOJTHCHHUSA IIPOCKTHBIX U y‘le6H0-I/ICCJ'ICI[OBaTCJ'ILCKI/IX pa60T;
° pa60TaTI> B Ipynmne € HUCHOJHCHUEM PAa3JIMYHBIX COLUAJIBbHBIX poneﬁ, IJIaHUPOBATH pa60Ty

CPYIIIIBI, pAllMOHAIBHO PACTIPEACIIATh NEATEIFHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aICKBATHO OLICHUBAThH BKJIA]l
KaXIOT0 U3 YYaCTHUKOB TPYIIITHI B PEIIEHUE pacCMaTpUBaeMOi pOOIeMBbl;

o MIPOSIBIISITh MOTHBAIMIO K OyAymied mpodecCHOHANBHON NesSTeNbHOCTH IO CIEUATBHOCTSIM
(PM3UKO-TEXHUYECKOTO TPOQUIIS.
o MMOHUMATh POJL (U3HKH B IKOHOMHUYECKOW, TEXHOJOTHYCCKOW, COITMAIIBHOW M JTHYECKOU

chepax IesATETBHOCTU YEJOBEKa, POJIb M MECTO (PU3MKM B COBPEMEHHOM HAaydHOW KapTHHE MHPA, POJIb
ACTPOHOMHUHM B IPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa W JAJIBHEHIIEM HAyYHO-TEXHUYECKOM pa3BUTHH,
3HA4YEeHUE OMHCATENFHON, CHCTEeMATH3UPYIONIeH, OOBSICHUTENBHOW U MPOTHOCTHYECKON (QYHKIMHA (pr3ndeckoit
TEOPHUH — IEKTPOANHAMHUKY, CIIEHUATBLHON TEOPHUH OTHOCUTENBHOCTH, KBAHTOBOW (DM3UKH, POJIb (HU3NIECKOH
TEOpHH B OPMUPOBAHHH MPEICTABICHUN O QU3MUECKON KapTHHE MHpPA, MECTO (PU3MUECKON KApTHHBI MUpA B
00ILIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUH O IPUPOJIE;

o pa3nuyarh YCIOBHS NPUMEHHUMOCTH Mozenel (U3MYecKuX Ted W IPOLECCOB (SBICHUN):
OJHOPOAHOE IEKTPUYECKOE W OJHOPOAHOE MArHUTHOE MOJIsl, FApMOHHYECKUE KOJIEOaHUs, MaTeMaTHUECKUH
MAasITHUK, HMICaTbHBIH MPYXKUHHBIA MasTHHK, TapMOHMYECKHE BOJHBI, WACANBHBIH KoJeOaTeNbHBIH KOHTYP,
TOHKasl JINH3a, MOZAEIEH aToMa, aTOMHOTO AIpa U KBAaHTOBOM MOJIENIN CBETA;

o pasnuyaTh yCIoBUS (TpaHUIIBl, OOJACTH) MPUMEHHUMOCTH (DH3MUYECKHUX 3aKOHOB, TOHUMATh
BceoOmuit xapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB U OIPaHUYCHHOCTD MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;
L AHAJIM3UPOBATHL U O6’I:JICH5[TL QJICKTPOMAruuTHBIC MPOLECCHI U ABJICHHA, UCIIOJb3Yys1 OCHOBHLIC

TIOJIOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKMA W CIIEIHUANBHON TEOPUH OTHOCHUTENBHOCTH (3aKOH COXpaHEeHHS
AIIEKTPUYECKOTO 3apsizia, cuina Amrepa, cuia JlopeHna, 3aKoH dJIeKTPOMarHUTHON MHIYKIMHU, paBuiio JleHa,
cBs13b DJ1C caMOMHAYKIUH B 3JI€MEHTE MIEKTPUIECKOM e CO CKOPOCTBIO M3MEHEHHUS CHITBI TOKA, MOCTYIIAThI
CHEINAbHONW TEOPHH OTHOCUTEIHLHOCTH DUHIITEHA);

o AHAIIM3UPOBATh W OOBSACHATH KBAaHTOBBIE TIPOIECCHI W SIBIICHUS, WCIIONB3Ys IOJIOKEHUS
KBaHTOBOU ¢u3uku (ypaBHeHHe DiHmTelHA 11 poToaddekra, nepBhiii 1 BTOPOit nocTynatsl bopa, mpuHIun
COOTHOIIeHHUS HeomnpenenéHHocTell ['eiizenOepra, 3aKOHBI COXpaHEHHS 3apsIOBOTO M MacCOBOTO YHCET U
SHEPTHH B AJEPHBIX PEaKIUAX, 3aKOH PAJUOAKTUBHOTO paclaja);

. ONKCHIBATh (PU3MUECKUE TPOLECCHI M  SBJCHMS, WCIOJb3YS BEIWYHMHBI: HANPsSHKEHHOCTD
ANIEKTPUYECKOTO MO, TMOTEHIUAN 3JIEKTPOCTATUYECKOTO TN, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOIBIKYIIAS
CHWJIa, MHTYKITUSI MATHUTHOTO TI0JIs, MATHUTHBINA MOTOK, cHila AMIIepa, WHAYKTUBHOCTD, JIEKTPOABIIKYIIAS CHIIa
CaMOWHIYKIIUY, SHEPTHsI MAaTHUTHOTO TIOJISI TIPOBOTHUKA C TOKOM, PEISATUBACTCKUI UMITYIIbC, TIOJTHAS SHEPTHS,
SHEPTHUsl TIOKOSI CBOOOJHOM YaCTHIIBI, SJHEPTUS U MMITYJIbC (POTOHA, MACCOBOE YMCIIO W 3apsil siApa, SHEPTHs
CBSI3H S7Pa;

o OOBSICHATH OCOOEHHOCTH TPOTEKAHWA (DU3MUYECKUX SBICHUM: 3JIEKTPOMArHWUTHAsS WHIYKIIHSA,
CaAaMOUHJYKIIHS, PE30HAHC, UHTEPPEPEHIUS BOJH, AU(PaKIUA, JUCIECPCUs, MOJHOEC BHYTPEHHEE OTPaXKCHHE,
dotoanekrpuueckuii  3dhdekr (poroaddekr), anpda- U Oera-pacmaipl suep, TraMMa-H3IyudeHHUE sIEp,
(hm3UYecKue MPUHIIMIIEI CIIEKTPATLHOTO aHAIN3a U Pa0OTHI Ja3epa;

. ONpPeAe/ATh HAIPABJICHUE MHIYKIIMKM MAarHUTHOTO TOJIS MPOBOJAHKUKA C TOKOM, CHJIbI AMIiepa u
cunel JlopeHua;

o CTPOUTH M300paKEHUE, CO3/]aBAeMOE IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, U PACCUNUTHIBATH €T0
XapaKTePUCTUKH;

. MIPUMEHSATh OCHOBOITOJIArAlOIINE aCTPOHOMHUYCCKUE MTOHATHS, TEOPUH M 3aKOHBI JIJIsl aHallu3a U
00BsiICHEeHHS (PU3MUYECKUX MPOIECCOB, MPOUCXOIANINX B 3BE3/1aX, B 3BE3IHBIX CHCTEMAX, B MEKTAIAKTUIECKON
cpelie; NBIKEeHMsI HeOSCHBIX Tell, SBOIOINH 3BE3/1 U BeeneHHoii;

o MIPOBOIUTh MCCJICIOBAHME 3aBUCHUMOCTEH (DM3MYECKMX BEJIUYMH C MCIIOJIb30BAHHUEM IPSIMBIX
HM3MEPEHU, MNP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh pPE3YyJIbTAaThl IOJYYCHHONH 3aBHCHMOCTH



(U3NYECKUX BEIHYHH B BHJEC IPadUKOB ¢ YIETOM aOCOIIOTHBIX MOTPEITHOCTEH H3MEPEHUH, JIeNaTh BHIBOJIBI IO
pe3ynbTaTaM UCCIIEJOBAHMUS;

. MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (U3NYSCKUX BEIMYWH, IPU 3TOM BBIOMPATH ONTUMAIBHBII
METOJl W3MEPCHHS, OILCHUBATh aOCONIOTHBIE W OTHOCUTENBHBIC TIOTPEIIHOCTA TPSIMBIX W KOCBEHHBIX
HU3MEPEHU;

o MPOBOJIUTH OMBITHl TI0 MPOBEPKE IPEJIOKESHHOW THIOTE3bl: IUIAHUPOBATH JKCICPUMEHT,
coOUpaTh AIKCHEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3MPOBATH IOJyUYECHHBIC PE3YJbTAaThl W JieJaTh BBIBOJ O
cTaryce MpeayioXeHHON THIIOTE3HI;

o OTHMCHIBATh METO/IBI MTOyYEHH HAYIHBIX AaCTPOHOMHYECKUX 3HAHUIA;

. co0moaaTh npaBuiia 0€30MacHOro TpyZAa MpH MPOBEISHUH MCCIEIOBAHUI B paMKax y4eOHOro
JKCIIEPUMEHTA, MPAKTHKyMa W y4eOHO-HCCIIeIOBATENBCKON M MPOEKTHOW AEATETHHOCTH C HCIOJIB30BaHHEM
M3MEPUTENHHBIX YCTPOICTB 1 Ia0OPaTOPHOTO 00OPYIOBAHNUS;

. pemiath pacuy€THhIC 3aj]aud C SBHO 33JJaHHOW M HESBHO 33JaHHOW (PU3NYECKOH MOJEIBIO: Ha
OCHOBaHHWM aHaJM3a YCJIOBUS BBIOUPATh (DM3MYCCKUE MOJEIH, OTBEYAONIUE TPEOOBAHUSAM 3a/1auu, IPUMCHSTh
(hopMyITBI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJATHI (PM3NIECKUX TEOPUH MPH WCIOIB30BAaHIH MAaTEeMaTHIECKIX
METOJIOB pelIeHus 3aa4, IPOBOJUTH PACUETHl HA OCHOBAHWH MIMEIOIINXCS JAaHHBIX, aHATM3UPOBATh PE3YIIbTaThI
Y KOPPEKTUPOBATH METOJIbI PEIICHUS C YIETOM IOJIyUCHHBIX PE3yJIbTATOB;

o pemaTe KadecTBEHHBIE 3a[a4d, TpeOyrolre MPUMEHEHNsI 3HAHUN U3 Pa3HBIX pa3leloB Kypca
(M3KUKY, a Tak)Ke WHTETpAllMK 3HAHUA W3 JAPYTUX MHPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH
JIOTHYECKYIO IIEMOYKY PacCyXICHUH C ONOpod Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3UYCCKHUE
SIBJICHUS,

o WCTIONB30BaTh TEOPETUYECKWE 3HAHUS IJIs OOBSICHEHUS OCHOBHBIX IPHHIMIIOB pPaOOTHI
HU3MCPUTCIIBHBIX HpI/I60pOB, TEXHUYCCKHUX YCTpOﬁCTB 1 TCXHOJIOTUYCCKHUX ITPOLICCCOB;

o MPUBOIUTH PUMEPHI BKJIA/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
B 00BSICHEHHE TTPOIIECCOB OKPYKAOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

o AQHAIIM3UPOBATh W OIEHUBATH IIOCIEJCTBHS OBITOBOM M TPOW3BOJICTBEHHOU [IEATEIHHOCTH
YeJIOBEKa, CBSA3aHHOMN ¢ (DU3MUYECKUMU MPOIECCAMH, C MO3UIIUH SKOJIOTHYSCKON 0€30IIaCHOCTH, MPE/ICTaBICHHI
0 paIMOHAIBHOM TPUPOAONOIH30BAHIH, & TAKXKE PA3yMHOM UCTIOIB30BAHUH JOCTHIKCHUN HAYKH M TEXHOJIOTHUN
JUTSL TATBHEHTIIETO Pa3BUTHSI YEIIOBEYECKOTO OOIIeCTBa;

o MPUMEHATh Pa3In4dHble CIOCOObI PaboThl ¢ HHpOpManued (U3NYECKOro COJCpKAHUS C
HCIIOJIb30BAHUEM COBPEMCHHBIX I/IH(bOpMaHI/IOHHI)IX TCXHOHOFHﬁ, IIpyu 3TOM HCIIOJb30BaTh COBPCMCHHBIC
nH(OPMAITMOHHBIE TEXHOJOTHUH IS TIOWCKA, TIEPepadOTKA U MPEIbsIBICHUS YIeOHOW M HAaydHO-TIOMYJISPHOM
WHPOPMALIUK, CTPYKTYPHPOBAaHMS M UHTEPIPETAH MH(OPMAINHU, NOJTYYCHHONH W3 pa3iUYHbIX HCTOYHUKOB,
KPUTHYCCKH aHAJIU3UPOBATh IMOJydyaeMyl0 WH(GOPMAIMIO W OICHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIONINXCS 3HAHUH, TaK ¥ Ha OCHOBE aHalIN3a NCTOYHHNKA WH(OpMAIUH;

o MPOSIBJIATE OPraHU3AaLMOHHBIE M TO3HABAaTEJIbHBIE YMEHHUSI CAMOCTOSTEIBHOIO MPHOOpETeHHS
HOBBIX 3HaHHH B MPOIECCEe BBHITIOTHEHUS MTPOSKTHBIX M yueOHO-UCCIIeI0BATENLCKUX PadoT;
o paboTaTh B IpyIIe C HCIOJHEHHWEM Pa3jIMYHBIX COLMANBHBIX POJed, MJIaHWPOBaTh PadOTy

IPYIIIBI, PAIIHOHAIBHO PacIpeIeNATh JeITeIbHOCTh B HECTAHIAPTHBIX CHTYAIIMAX, aJeKBaTHO OIIEHMUBAThH BKJIA]
KaXX/IOTO U3 YYaCTHHKOB TPYIIIEI B PEIICHHE pacCMaTPUBAEMOH MPOOIIEMEI,

o MPOSIBJISATh MOTUBAIMIO K Oynymield mpodeccroHambHON AEATENbHOCTH MO CIENHaTbHOCTIM
(hPM3UKO-TEXHUIECKOTO TPOQUIISL.

COJEPKAHUE YYEBHOI'O IPEAMETA

Pa3zpnen 1. Hayunblii MeTO1 O3HAHMS TPUPOIBI.

Ousnka — GpyHAaMEHTaIbHAS HayKa o mpupozae. HaydHblid METO/ MMO3HAHUS M METOJIbl UCCIICIOBAHUS
(U3NYECKUX SBICHUH.

OKCIIEpUMEHT U TEOpHs B TIpoLiecce Mo3HaHMs prupoabl. HaOmroneHue 1 SKkcepuMeHT B (hU3HKe.

CrocoOpl n3MepeHust (U3NUECKUX BEIWYWH (aHAIOrOBble W HHU(POBBIE HU3MEPUTENbHBIE TPUOOPHI,
KOMITBIOTEPHBIE TATINKOBBIE CHCTEMBI).

[orpemnoctn u3MepeHnit pu3ndeckux BeIMYrH (a0COMIOTHAS U OTHOCUTEIIbHAS).

MopenupoBanne HpU3NUIECKUX SIBICHUN W MPOLIECCOB (MaTepuaibHasi TOUKa, a0CONMIOTHO TBEPIOE TEO,
uaeanbHas KUAKOCTh, WICATBHBIA Ta3, TOYCUHBIH 3apsm). lumoreza. DU3MUECKHWI 3aKOH, TPAHHUIIBI €TO
puMeHUMOCTH. DU3nUecKas TEOpHsL.

Posp u mecto Qusuku B (OpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI MHUpA, B NPaKTHYECKON
JIEATEIILHOCTH JIFOJIEN.

Yuenuueckuii sxcnepumenm, nadopamopmnuie pabomol, nPAKNMUKYM.



M3mepeHue cuibl TOKa M HAOPSKEHHUS B LENUM IOCTOSHHOIO TOKAa IPHU IOMOINM AHAJIOIOBBIX H
IHU(PPOBEIX U3MEPUTEITHHBIX TIPHOOPOB.

3HakoMcTBO ¢ 1H(ppoBoii 1aboparopuer o ¢usmke. IIpumepsl u3mMepeHns GUINUECKUX BEIUYMH MPH
MTOMOIIY KOMITBIOTEPHBIX AATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe ABMkeHHEe. OTHOCUTENBHOCTh MEXaHMYECKOTO JBMKEHUA. Cuctema oTcuéTa.

[Ipsimast m oOpaTHas 337291 MEXaHUKH.

Pannyc-BexkTop MarepuanbHON TOUKH, €T0 MPOESKLIUU Ha OCHU CUCTEMBI KOOpAUHAT. TpaeKTopusl.

[lepemerienne, ckopocTh (CpeaHssl CKOpPOCTh, MCHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepUasbHOU
TOYKH, WX ITPOEKIINN Ha OCH CUCTEMBI KoopauHaT. CloyKeHUe MepeMenIeHI U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOpEHHOE IMPSIMOJIMHEWHOE IBM)KEHHE. 3aBHCHMOCTH KOOPIMHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTePUAIBHOM TOUYKH OT BPEMEHH U MX TpaduKy.

CBobonHoe majeHue. YCKOpeHHe CBOOOJHOTO mMajaeHus. J[BrkeHue Tena, OPOLIEHHOTO MOX YIJIOM K
TOPU30HTY. 3aBUCHMOCTH KOOPUHAT, CKOPOCTH U YCKOPEHUS MaTepHaIbHOM TOYKH OT BPEMEHH U MX TPaUKH.

KpuBonuHelinoe nBrxeHue. JIBUKEHUE MATEpUANbHOW TOYKU MO OKPYXHOCTH. YTJIOBAasl U JIMHEWHas
ckopoctb. Ilepmom wu uactora oOpameHus. LleHTpocTpemurensHoe (HOpPMajbHOE), KacaTelbHOE
(TaHTeHIMAIHHOE) U MOJTHOE YCKOPEHHE MaTePHUATbHON TOUKH.

TexHuueckue yCTpOICTBAa U TEXHOJOTMYECKHUE MPOLECCHl: CIUAOMETP, NBUKEHUE CHAPSAOB, LICIHbBIE,
niectepéHuaThie U peMEHHBIC TIepelavun, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WIUTFOCTPALK KUHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI UcceTOBaHuUS IBUKEHHIA.

Nnmoctpanys npeaenbHOro nepexosia U u3sMepeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue IBMKEHHI C HCIIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B Pa3peKEeHHOM MIPOCTPAHCTBE.

Habnronenue apmxeHus Tea, OpOIIEHHOTO O/ YIIIOM K TOPU30HTY U TOPU3OHTAIBHO.

Hanpagnenue ckopocTH Ipy ABUKEHUU IO OKPYKHOCTH.

[IpeobpazoBanue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE MyTeH, TPAaeKTOPUH, CKOPOCTEH IABMKEHHS OJTHOTO W TOTO K€ TeJa B Pa3HBIX CHCTEMax
OTCUéTa.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3ydenne HepaBHOMEPHOIO ABMKEHUS C LIEIBIO OMPEAEIeHNs MTHOBEHHON CKOPOCTH.

W3mepenne yckopeHus pH MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JABMKEHUH 110 HAKIIOHHOM TJTOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBU>KCHHH.

W3mepenne yckopeHuss CBOOONHOrO TajieHUS (PEKOMEHJOBAHO WCHONBb30BaHHE LU(POBOI
nabopatopun).

Wzydenne nBwkeHns Tena, OpOUIEHHOTO TOPH3OHTANBbHO. IIpoBepka THIIOTE3BI O MPSAMOU
MNPONOPLUOHATIBHON 3aBUCUMOCTH MEXY AAJbHOCTBIO MOJIETA M HAYAJIbHOM CKOPOCTBIO TENa.

N3ydenune nBUKEHU Teja M0 OKPYKHOCTH C IMMOCTOSHHOMN 10 MOJYJTIO CKOPOCTHIO.

HccnenoBanue 3aBHCUMOCTH Tieprojia 0OpaieHns KOHUIECKOTO MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

[lepBbiit 3akon HeroToHa. UHepuuanbHble cuctembl oTcuéra. I[lpuHuun otHocutenbHOCTH [ anumes.
HewnnepumanbHeie cuctemMsl 0TCUETa (OMpeIeIeHNe, TPUMEPHI).

Macca tena. Cuna. [IpyHIMD cyneprno3unuu Cuil.

Bropoii 3akon HeloToHA A1t MaTepUaIbHON TOYKH.

Tpetuii 3axkoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPAaBUTAIIMOHHON M MHEPTHOM MacCHhI.

Cuna TspKecT. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO MAZCHHUs OT BBICOTHI HaJl HOBEPXHOCTHIO TUIAHETHI
U OT Teorpaduveckoi IMUPOTHL. J[BWkeHHe HEOECHBIX TeNl M WX CIYTHHKOB. 3akoHbl Kemnepa. [lepsas
KOCMHUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH 'yka. Bec tena. Bec tena, qBmxyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbKEHHS U cuia TpeHus nokos. Koadduuuent tpenus.
Cuna CONpOTHBIEGHHS TPW JBM)KCHWH TelNa B JKUAKOCTH WM Ta3e, €€ 3aBHUCHMOCTh OT CKOPOCTH
OTHOCHUTEIIBHOTO ABMKEHUS.

Hasnenue. I'mapocratuueckoe naBnexHue. Cuna Apxumena.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJOTMYECKHE MPOIECCHI: MOAIINITHUKY, NBIKEHHE HCKYCCTBEHHBIX
CIIyTHHKOB.

emoncmpayuu.



Habmtonenue nBrkeHUs Tl B MHEPLHUAIbHBIX M HEMHEPLIUAIBHBIX CUCTEMaX OTCUETA.

IIpyHINIT OTHOCUTEIBHOCTH.

Kauenue nByX HMIMHIAPOB WJIM IIapOB pa3HOM Macchl C OJUHAKOBBIM YCKOPEHHEM OTHOCHTEIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE DPaBHOICHCTBYIOLIEH NPUIOKEHHBIX K TelIy CHJI C IPOM3BEICHHEM MAacChl Tella Ha €ro
YCKOPEHHE B MHEPLIUAIbHOW CUCTEME OTCUETA.

PaBeHcTBO cHil, BOBHUKAIONIUX B Pe3yIbTaTe B3aUMOACHCTBUS TET.

M3mMepeHne macc 1o B3auMo/I€CTBHUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM noabEMeE U NMaJIeHUH.

LleHTpOOE)KHBIE MEXAHU3MBI.

CpaBHeHHE CHJI TPEHUS IIOKOSI, KAUEHUS U CKOJIB)KEHHS.

Yuenuueckuii 3xkcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

H3mepeHne paBHOIEHCTBYIONIEH CHIT IPH JBMKEHUH OPYCKa IO HAKJIOHHOH MIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHUMOCTH BPEMEHM IBIKCHHMA Opycka IO HAKJIOHHOW IUIOCKOCTH Ha
33JJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOUINX B MPY>KMHE U PE3MHOBOM 00pasile, OT UX
nehopmartim.

W3yyeHre IBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JIErKuii OJI0K.

H3mepenne Ko pUIIMeHTa TPSHHUS M0 BETMYHHE YTII0BOro Koddunnenrta 3aBUcUMOCTU Frp(N).

HccnenoBanne nBrkeHMs Opycka 10 HAKIOHHOW TIOCKOCTH ¢ IEPEMEHHBIM KO QUIIMEHTOM TPEHUSL.

W3ydeHne NBHKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHo TBEpHOE Teno. [locTynarenbHoe U BpalaTeibHOE ABHXKEHHE TBEPIOTO Tesa. MOMEHT CHIIBI
OTHOCHUTEIBHO OCH BpameHus. Ilnedo cumnsl. CrioskeHue CHIl, IPHIIOKEHHBIX K TBEpAOMY Telly. LleHTp TskecTn
Tena.

YcnoBus paBHOBeCHUS TBEPAOTO Tena.

YcroitunBoe, HeyCTOWYNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuueckue ycTpoiicTBA M TEXHOJOTMYECKHE MPOLECChl: KPOHIUTEHH, CTPOUTENbHBIA KpaH,
penéTyarbie KOHCTPYKLUU.

Hemoncmpayuu.

YcnoBust paBHOBECHSL.

Buns! paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamopmnuie pabomol, nPAKMUKYM.

HccnenoBanne yciaoBH paBHOBECHS TBEPAOTO Tella, UMEIOLIETO OCh BPAIICHHUS.

KoncTpynpoBanne KpOHIITEHHOB M PaCUET CHI YIPYTOCTH.

N3y4yeHune ycTo4MBOCTH TBEPAOTO TEIA, UMEIOIIETO IUIOIIAIb OIIOPHL.

Tema 4. 3axonvt coxpanenus 6 mexanuxe.

HNmnynsc MaTepuanbHON TOYKH, CHCTEMBI MaTEpPHAIbHBIX TOYEK. LIeHTp Macc cuCTeMBl MaTepHaIbHBIX
Touek. Teopema o IBMKEHHUHU IIEHTpa Macc.

Nmnynbse cumbl ¥ UI3MEHEHNE UMITYJIbCa Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHME.

MoMeHT uMmysibca MaTepuaidbHON TO4kH. [IpeacraBieHne O COXpaHEHMH MOMEHTa HUMIIYJIbCa B
LEHTPaJIbHBIX MOJISX.

Pabora cuibl Ha MaoM U Ha KOHEYHOM IepeMeleHnd. ' paduieckoe npeacraBieHre padOThl CHIIBI.

MONIHOCTD CUJIBI.

Kunerndeckass sHeprus MarepualbHOW TOUYKW. Teopema 00 M3MEHEHWH KUHETHYECKOH JHEPruu
MaTepUaIbHON TOUKH.

IloTennnanpHble W HEMOTEHIMaNbHbIe cuibl. [loTeHnmanbpHas sHeprus. lloTeHnmanbHas sHeprus
yrpyro JneGpopMHUpPOBaHHOM NpyXuHKL. [loTeHIMambHAsS SHEPTUs Tella B OJHOPOJHOM TPABUTAI[MOHHOM IIOJIE.
[loreHumanbHas 3HEPrys Tela B IPAaBUTALMOHHOM II0JIe OZHOPOJHOTO miapa (BHYTpU M BHE mapa). Bropas
KOCMHUYECKasi CKOPOCTb. TPeThss KOCMHUYECKask CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBLHBIX CHJI C W3MEHEHHEM MEXaHWYECKOW JHEPTUU CHUCTEMBI Tel. 3aKOH
COXPAaHEHUSI MEXaHUUYECKOM SHEPTUHU.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHynnu aJisi UieaibHOM KUJKOCTH KakK CJIEJICTBUE 3aKOHA COXPAHEHUS] MEXaHUYECKOU
SHEPTHH.



TexHuueckue yCTpPOMCTBA M TEXHOJOTMUECKHE TMPOIECChl: JBWKEHHUE PpaKeT, BOJOMET, KOIEp,
MIPYKUHHBIHN MHACTOJIET, THPOCKOII, UTypHOE KaTaHHE Ha KOHBKaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

N3MepeHne MOITHOCTH CHJIBI.

H3menenune sHepruu Teja npu COBEPIICHUH PaOOTHI.

Bzaumuble mpeBpallieHdss KHHETUYECKOM M MOTEHIMAIbHON SHEPTHM HpHU JEUMCTBUU HA TEJIO CHIIbI
TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTHH TTPU CBOOOTHOM IMaJICHHH.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.

M3mepenue umnysbca Tenna 1o TOPMO3HOMY IIYTH.

H3mepeHue CUITbI TSITH, CKOPOCTH MOJIENN SJIEKTPOMOOHIISE 1 MOLITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TeNla C UMITYJIBCOM CHIIBI.

HccnenoBanue coxpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUU.

M3mepenne KHHETHYECKOM SHEPTUH Tela 10 TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHUS TOTEHHAIBLHON SHEPTUU MPYKUHBI C pab0TOM CHIIBI TPEHHSL.

Omnpenenenre padOTHI CHITBI TPEHHS TIPH JBMKEHAHN TeJla TI0 HAKIIOHHOW TUIOCKOCTH.

Paszpnen 3. MouiekynsipHasi puzuka U TEpMOAHMHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu.

OCHOBHBIC TOJIOKEHUSI MOJICKYJsIpHO-KMHeTHYeckol Teopuu (MKT), ux ombITHOe 00OCHOBaHHE.
Hudodysus. bpoyHOBCckoe ABmKeHHe. XapaKTep IBWKCHHS W B3aUMOJEHCTBHS YacTHI[ BemlecTBa. Mojenn
CTPOCHUS Ta30B, KHUIKOCTEH U TBEPABIX TeNl U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiel. Macca
1 pa3mepsl Mosiekya (atomoB). KonmnuectBo BemectBa. [loctosiHHast ABoraapo.

TenmoBoe paBHOBecue. TemnepaTypa u criocoOb! e€ m3mepenus. [llkara temnepatyp Llenascust.

Mogenp uieassHOro ra3a B MOJIEKYJISIPHO-KMHETHUECKOM TEOPHUH: YaCTULBI ra3a ABHKYTCS XaOTUYECKU
U HE B3aMMOJEHCTBYIOT APYT C APYTOM.

I'azoBeie 3akoHBl. YpaBHeHme MenneneeBa—Knaneiipona. AOcomoTHas Temmeparypa (Ikana
temneparyp KempBuna). 3akon /lamproHa. M3omporecchl B HWI€aTBHOM raze ¢ MOCTOSHHBIM KOJHMYECTBOM
BemiecTBa. ['paduyeckoe mpeacTaBieHre H30MPOLIECCOB: H30TepMa, U30X0pa, U300apa.

CBs13b MEXKIy JAABICHUEM U CPETHEH KMHETHYECKOW IHEPrUeH MOCTYMATeIbHOTO TEIUIOBOTO JBIKEHUS
MOJIEKYJT UIEeabHOTO Ta3a (OCHOBHOE ypaBHEHNE MOJIEKYIAPHO-KHHETHYECKOI TeOpHH HICATBHOTO Tasa).

CBs13b a0COJTIOTHOW TEMITEPaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEHEH KUHETUYCCKOM dHepruei
MOCTYNATCIIBHOI'O TCIJIOBOI'O ABHUKCHUA eé YHacCTHIl.

TexHU4Yeckre yCTPOWCTBA W TEXHOJOTHYECKHE TIPOIECCH: TEPMOMETp, OapoMeTp, IolydeHHe
HaHOMaTEePHUAaJIOB.

Hemoncmpayuu.

Mogenu IBUKEHUS YaCTHILL BELLIECTBA.

Mopnens OpOyHOBCKOTO JIBHKEHUSL.

Buneoponuk ¢ 3anuchio peaqbHOro OpOYHOBCKOTO TBHYKEHHUS.

Jduddysus xuakocTen.

Mogens onsita lllTepHa.

[IpuTskeHre MOJIEKYII.

Mojienu KpUCTaJUIMYECKUX PEIIETOK.

HaGronenue u ncciiejoBaHne H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue mpolecca yCTaHOBICHHS TETJIOBOIO PAaBHOBECHUS TMPH TEIJIOOOMEHE MEXIy ropayeil u
XOJIOAHON BOJOH.

N3ydeHre n30TepMHUIECcKOro mnporecca (PEKOMEHI0OBaHO HCIIOJIb30BaHUE IIU(PPOBOI TabopaTOpHH).

M3ydeHue n30xXopHOro mpoiiecca.

Nzyuenne nzobapHOTO IpoIiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunwt.

Tepmomannamuueckast (TZl) cuctema. 3amanne BHENIHWX YCIOBUH U TEPMOIMHAMHUYECKOW CHCTEMBI.
Buemnne u BHyTpeHHHE mapameTpsl. [lapameTpsl TEpMOAMHAMHYECKOW CHCTEMBI KaK CpEIHUE 3HAYEHHS
BEJIMYMH, ONUCHIBAIOIINX €€ COCTOSHNUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nawano TepmonuHamMuki. CaMOTPOW3BOSIbHAS peNlakcalisl TEPMOIMHAMUYECKOW CHCTEMBI K
TEIJIOBOMY PABHOBECHIO.



Mogens uieanbHOro rasa B TEPMOJMHAMHMKE — CHUCTEMa YypaBHEHUW: ypaBHeHHE MeHjeneeBa—
KnaneiipoHa u BblpaxeHue Uil BHYTPEHHEH DSHEPruu. YCIOBUS MPUMEHUMOCTH 3TOW MOJENHU: HU3Kas
KOHIIGHTpAalUsl YacTHUIl, BBICOKME TeMIIepaTyphl. BrlpaxkeHue sl BHYTPEHHEH DJHEPrUU OJHOATOMHOIO
HJeabHOTO rasa.

KBasucrarnueckue v HECTaTUIECKUE TTPOIIECCHI.

OneMeHTapHas paboTa B TepMoIuHaMuKe. Bwrumcnenue pabotel mo rpaduky mnporecca Ha pV-
uarpaMmme.

Tenmonepenaya kak crmoco® M3MEHEHHWsS BHYTPEHHEW JHEPTUU TEPMOIMHAMUYECKOW CHCTEMBI 0e3
coBepiieHns padoTel. KoHBEKIWs, TETIIONPOBOAHOCT, H3IyUCHHE.

KonuuectBo termnotel. TemmoéMkocTs Tenma. YaenbHas ©U MOJSpPHAs TEIIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. Y enpHast TEIJI0Ta CrOpaHus TOIJIMBA. Pacuér KosMvecTBa TEIUIOTHI MPU TeIulonepeaaye.
[TonsTre 006 agmabaTHOM TIpoIIecce.

[epBriii 3aK0H TepMoaMHAMHUKU. BHyTpeHHssi sHeprus. KommuecTBo TemioTel U paboTa Kak Mepbl
U3MEHEHUS! BHYTPEHHEH SHEPTUU TEPMOJUHAMUYCCKON CUCTEMBI.

Bropoii 3aKk0H TepMOIUHAMUKH TSI PABHOBECHBIX MPOIIECCOB: Yepe3 3aJaHHOe PAaBHOBECHOE COCTOSIHUE
TEPMOJMHAMHYECKOW CUCTEMBI IIPOXOIUT EINHCTBEHHAS aanabaTa. AOCONIOTHAS TeMIIepaTypa.

Bropoii 3akoH TepMOAMHAMUKHU ISl HEPABHOBECHBIX NPOLIECCOB: HEBO3MOXKHO MEpenaTh TEIUIOTY OT
Ooiee xomomHoro Teina kK Oosee Harperomy Oe3 kommencaruu (Kmaysmyc). HeoOpaTumocTs NmpHpOIHBIX
TIPOIIECCOB.

[Tpunmune! aeictBus TerioBbix MamuH. KIT/I.

Makcumanbnoe 3nauenue KIT/. Hukn Kapno.

DKOJIOTHYECKHE ACTIEKThI UCIOIb30BaHUSA TEIUIOBBIX ABUraresiei. TemioBoe 3arpsi3HEHUE OKPYKaroLen
CpPeJIbl.

TexHudeckue yCTpOUCTBA U TEXHOJOTUUYECKUE MPOIIECCHI: XOIOMUIBHUK, KOHIUIIMOHED, TU3CIHHBIA U
KapOIOpaTOpHBIA ABUTATENd, TapoBas TypOMHA, TOMy4YEHHE CBEPXHU3KHX TEMIIEPaTyp, YTHIH3AIHSI
«TETUIOBBIX» OTXOJOB C WCHOJB30BAaHWEM TEIJIOBOTO HACOCA, YTHIM3AIUs OMOOPTaHMYECKOTO TOIUIMBA IS
BBIPA0OTKH «TEIIJIOBOI» U 3JICKTPOIHEPTHH.

Jemoncmpayuu.

W3meHeHune TeMiiepatypsl pu aanadaTHIecKOM pacIIipeHNN.

Bo3snymHoe orauso.

CpaBHEHHE YACIBbHBIX TCINIOEMKOCTEH BEIIIECTB.

Crioco0BI M3MEHEHUs BHYTPEHHEH SHEPTUH.

HccnenoBanue agnabaTHOrO Tpoliecca.

KoMmbroTepHbie MOIETHN TEIUIOBBIX ABUTATEICH.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomol, NPAKMUKYM.

Nzmepenne ynenpbHON TETIIOEMKOCTH.

HccnenoBanue mporiecca OCTHIBAHHS BEIIECTBA.

Hccnenoanne agnabaTHOTO mpoiiecca.

NzydeHne B3aWMOCBSI3M DHEPIHH MEXMOJEKYISIPHOTO B3aWMOJCHUCTBUS W TEMIIEPATYpbl KUTICHHUS
JKUJTKOCTEM.

Tema 3. Acpezammnsie cocmoanusa eeutecmea. Dazosvle nepexoosl.

[TapooOpa3zoBanue u KoHAeHcanus. Vcmapenne u kunieHne. Y iefbHast TeIUIoTa mapooOpa3oBaHmsL.

Hacwimennple u HeHachlllleHHBIE Tapbl. KadecTBeHHash 3aBUCHMOCTh IUIOTHOCTH U JaBJICHUS
HACBHIIIEHHOTO TMMapa OT TEeMIEpaTypbl, UX HE3aBUCHMOCTh OT 00BbEMa HACBIIIEHHOTO Mapa. 3aBHCUMOCTD
TEMIEPaTypPhl KUIIEHUS OT TaBICHUS B KUIAKOCTH.

BnaxHocTh Bo3myxa. AOCOMIOTHAS ¥ OTHOCUTEIIFHAS BIAYKHOCTD.

Teépnoe teno. Kpucranmuueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KpucTauioB. [InaBnenue u
KpUCTaM3anys. Y JeTbHas TerioTa riasieHus. Cyomumariust.

Hedopmanuu TBEpHoro tema. Pacrsokenume um cxatwe. Caur. Moayne HOnra. Ilpemen ympyrux
nedhopmartuii.

TemnmoBoe pacurnpeHue KUAKOCTEN U TBEPABIX TeN, 00bEMHOE U JMHEWHOE pacIlIinpeHne. AHTapMOHU3M
TETUIOBBIX KOJICOAHMI YaCTHUI] BEIIECTBA KaK MIPUYMHA TETUIOBOTO PACIIUPEHUs Tel (Ha KAYeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B (pa3zoBbIX INepexogax.

YpaBHeHHE TEIIIOBOTO Oaanca.

IToBepxHOCcTHOE HaTspKeHHE. KO3PHUIMEHT MOBEPXHOCTHOrO HATSDKEHUs. KamuiuispHble SBICHUS.
JaBneHue noj UCKpUBIEHHON MOBEPXHOCTHIO xuakoctu. @opmyna Jlamnaca.

TexHn4Yeckne YCTPONCTBA W TEXHOJOTMYECKHE MPOIECCH: JKUAKHE KPHUCTAIIbI, COBpPEMEHHBIE
MaTepurabl.

emoncmpayuu.



TermnoBoe pacuIupeHue.

CBo#icTBa HACKHIIIEHHBIX ITAPOB.

Kunenne. Kunenne npyu noHnmXeHHOM JaBICHUH.

N3mMepenune cuibl MOBEPXHOCTHOTO HATSHKEHUS.

OnBITH ¢ MBUTBHBIMU TIEHKAMHU.

CmauuBanue.

Kanunnsphsle sBneHusl.

Mopenn HEHPFOTOHOBCKOU KUAKOCTH.

Croco0OBI M3MEpPEHHUS BIIAKHOCTH.

HccnenoBanne HarpeBaHus U IJIABIEHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunsr aedopmaruii.

Hab6monenne Manbix nedhopMaImid.

Yuenuueckuii 3xkcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

N3ydenne 3akOHOMEpPHOCTEN NCTIApEHUs )KUIKOCTEN.

M3mepenue yaenbHON TEIIOTHI IUIABJICHUS JbJA.

M3yueHue CBOICTB HACBHIEHHBIX APOB.

N3mepenne abCcOMOTHOM BIa)KHOCTH BO3/yXa M OLIEHKA MACChl ITapOB B IIOMELICHUH.

M3mepenne ko3 durmenTa mOBepXHOCTHOTO HATSKCHIS.

N3mepenne moayns FOHra.

Hccnenoanune 3aBUCUMOCTH AepopMaliii pe3nHOBOro 00pasia OT MPHIOKEHHOW K HEMY CHIIBL.

Pasnen 4. dnexkTpoannaMmuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Ted U e€ TMpOsIBIEHUS. ODJNeKTpUdecKkuil 3apsan. J(Ba BHJA SIEKTPUUECKHUX 3apsioB.
[IpoBoAHMKH, TUAIEKTPUKH U TOIYIPOBOJHUKU. DJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsii. 3aKOH COXpaHEeHHUS
ANEKTPUIECKOTO 3apsia.

BzaumogeiictBue 3apsaoB. Toueunsie 3apsiapl. 3akoH KynoHa.

Onektpuyeckoe nose. Ero neiicTBue Ha 3IeKTpUUECKUe 3apsiibl.

Hampsoxéanocts anektpudeckoro mnons. [IpoGHerit 3apsin. JInHWM HanpsHKEHHOCTH ANEKTPUIECKOTO
moirst. OMHOPOAHOE DIEKTPUIECKOE TIoJIe.

[loTeHIIMaNbHOCTh  3JEKTPOCTATUYECKOrO  MoJisf.  Pa3HOCTh  MOTEHUMANIOB U HalpshKEHHE.
[loreHumanbHas 3HEprus 3apsia B dJeKTpocTaTudeckoM node. [lorenuman snexkrpoctarnyeckoro nomist. Ces3b
HaMpPsDKEHHOCTH TONS M Pa3HOCTH IMMOTEHIMAIOB JUIA AJIEKTPOCTATUYECKOTO ToMs (KaKk OJHOPOJHOTO, TaK H
HEOIHOPOIHOTO).

[TpuHIMT CYyNEepno3UIINH IJIEKTPUIECKUX TOJeH.

[Tome Toueunoro 3apsiga. [lone paBHOMepHO 3apsukeHHOU cepsl. [loje paBHOMEPHO 3apsKEHHOTO 10
00béMy mapa. [lonme paBHOMEpHO 3apskeHHOW OECKOHEUHOW IIOCKOCTH. KapTWHBI MHHMIA HANpsHKEHHOCTH
3TUX MOJIEN ¥ 3KBUIIOTEHIIMAJIbHBIX [TOBEPXHOCTEM.

[IpoBOHUKH B AJIEKTPOCTATHYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3aPSIIOB.

JMDIIEeKTPUKH B AIEKTPOCTATUIECKOM ToJIe. J{maekTpuieckas MPOHUIIAeMOCTh BEIIECTRA.

Konpencarop. D5nekTpoéMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO KOHJIEHCATOPA.

[TapannensHOe coenHeHne KOHIeHcaTopoB. [locnenoBarenpHOe coeAMHEHNE KOHEHCATOPOB.

DHeprus 3apsHKeHHOTO KOHASHCaTopa.

JIBrkeHHe 3apsKeHHOW YaCTHITBI B OJTHOPOTHOM AJIEKTPHYECKOM TI0JIE.

TexHndyeckne  ycTpoWCTBA W TEXHOJOTHYECKHE  TPOIECCHI:  3JEKTPOCKOI,  3JIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIIUTA, 3a3eMJICHIE AIEKTPOIPHUOOPOB, KOHIEHCATOPEI, TeHeparop Ban ne ['paada.

Jemoncmpayuu.

YCeTpoiCTBO M IPUHIMI IEHCTBHS AIEKTPOMETPA.

DNEKTPUUYECKOE TTOJIE 3aPSDKEHHBIX IAPHUKOB.

DIEKTPUUYECKOE MOJIE IBYX 3apSKEHHBIX TUIACTHH.

Moneib 3ekTpocTaTndeckoro reueparopa (Bau ne ['paada).

IIpoBOIHUKH B 3JIEKTPUYECKOM IOJIE.

OnekTpocTaTuyeckas 3amuTa.

YcTpoHCTBO U IeCTBHE KOHJIEHCATOPA MTOCTOSHHON U EPEMEHHON EMKOCTH.

3aBHCHMOCTH 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT TUIOIMAAM TUTACTHH, PACCTOSHHS MEXTY
HUMH U JUDIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3EKTPUUECKOro MOoJIs 3apsHKEHHOr0 KOHAEHCaTopa.

3apsaka v pa3psiika KOHAEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii axkcnepumenm, nabopamopnusie padonvl, NPAKMUKYM.

OrneHka cu B3aUMOJICHCTBHS, 3apSKEHHBIX TEI.



Habmronenue npeBpaleHus 3HEpruy 3apsyKeHHOTo KOHJEHCATOPa B 3HEPIHIO U3JIy4eHHsI CBETOAMO/A.

M3ydeHue nmpoTekaHus TOKa B 1IEMH, COJIepHkKaIel KOHJIEHCaTopP.

Pacnpenenenne pa3HOCTH MOTEHIHMAJOB (HANpPSXKEHHS) TPH  TOCIENOBATEIFHOM COSAMHEHHUH
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit InekmpuuecKuii mox.

Cuna Toxa. [1ocTOSHHBIN TOK.

VYcnoBust CylieCTBOBaHUS MOCTOSIHHOIO 3JIEKTpUYecKOoro Toka. Mcrounuku toka. Hanpsbkenne U u
SHAC é.

3axoH OMa JiIs y4acTKa LenH.

DJEeKTPUUECKOE CONPOTHUBIIEHHE. 3aBUCHUMOCTh CONPOTHBICHHUS OJHOPOAHOTO IPOBOAHUKA OT €ro
JUIMHBI Y IUIOIIAAY TIOIIEPEYHOI0 CEUCHHUS. Y IeTbHOE CONPOTUBIICHHUE BEILIECTBA.

IlocnenoBatenbHOE, MapaiienbHOE, CMEIIaHHOE COEIUHEHHE MPOBOJHUKOB. Pacdér pa3BeTBIEHHBIX
anekTpudeckux uenei. [Ipasuna Kupxroda.

Pabora snexktpudaeckoro Toka. 3akoH [xoynsa—Jlenma.

MOoUTHOCTb 3EKTPUIECKOro TOKA. TeroBas MOLIHOCTh, BbIAETIEMAsi HA PE3UCTOpE.

OAC u BHYTpeHHEE CONPOTHBICHHE HCTOYHHMKA ToKa. 3akoH Owma g MOMHOH (3aMKHYTOM)
3JIEKTpUUECKOM 11enu. MOIIHOCTh UCTOYHMKA ToKa. KopoTkoe 3aMbIKaHuE.

Konnencatop B 1ieny NOCTOSIHHOT'O TOKA.

TexHrn4yeckre ycTpoNCTBAa U TEXHOJOTHYECKHE MPOIECChl: aMIIEpMETpP, BOJIBTMETP, PEOCTaT, CUETUHMK
3IEKTPUYECKON SHEPTHH.

Jemoncmpayuu.

I/I3MepCHI/IC CHJIbI TOKAa U HAIIPS)KCHUA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HAaIpsDKEHUS JUISL PE3UCTOpa, JamIlbl HaKaJUBaHHUS U
CBETOANOJIA.

3aBUCUMOCTD COIPOTHMBIICHUS LUWIMHAPUYECKUX MPOBOAHUKOB OT MAJHMHBI, IUIOLIATU IIONEPEYHOTO
CeYeHHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIICHUSI IIPY IOCTOSHHOM HAPSDKEHUH.

[Ipsimoe m3mepenne DAC. KopoTkoe 3amMblKaHUE TaJIbBAHUYECKOTO AJIEMEHTA U OLIEHKAa BHYTPEHHEIO
COIIPOTHUBJIECHUS.

CriocoObl coeiMHEeHNsI UCTOYHUKOB Toka, DJ[C Oarapeit.

HccnenoBanue pa3HOCTH MOTEHINMAIOB MEXy OJIFOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, NPAKMUKYM.

HccnenoBanre cMemaHHOTO COEMHEHNS PE3UCTOPOB.

W3mepeHne yaenpHOr0 CONPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JUIS JIaMITbl HAKAJIMBAHUS.

YBenuueHue npesena u3MEpeHus amrnepMerpa (BoJIbTMETPa).

Nzmepenne O/1C 1 BHYTPEHHETO CONTPOTUBIIEHUSI HICTOYHUKA TOKA.

Hccnenosanue 3apucumoct D/1C rajbBaHMUECKOT0 3JIEMEHTa OT BPEMEHH IIPU KOPOTKOM 3aMBIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMANIOB MEXy MOMIOCAMHU HCTOYHMKA TOKA OT CHJIBI TOKA B IIETIH.

HccnenoBanne 3aBUCHMOCTH TMOJE3HOW MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

OnexTpuyecKasi IPOBOAUMOCTD Pa3IMYHBIX BEIECTB. DJIEKTPOHHAS POBOJUMOCTD TBEPIABIX METAILIOB.
3aBUCUMOCTH CONPOTHUBIIEHHUS METAJJIOB OT TeMIiepaTypbl. CBepXIpPOBOUMOCTb.

ONeKTpUUYECKUH TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITY4KOB.

ITonynpoBognrku. CoOcTBeHHass W IMPHUMECHAs NPOBOIUMOCTb HOIYNpoBOAHMKOB. CBoHcTBa p—N-
nepexoa. [TorynpoBoTHUKOBEIE TPUOOPHL.

DNEKTPUIECKUNA TOK B JJIEKTPOIUTAX. OJICKTPOJMTUYECKAS JUCCOIHUAINSA. DIIEKTPOIH3. 3aKOHBI
®dapazest U1 AIEKTPOIN3a.

OnexTpuyeckuil TOK B razax. CaMOCTOSTENBHBIA M HECAMOCTOSITETBHBIN paspsia. Pa3inuduHbie THITBI
CaMOCTOATENBHOTO pa3psina. MosHus. [Tnazma.

TexHn4yeckre ycTpoHCTBa U NMPAKTUUYECKOE MPUMEHEHHUE: ra30pa3psAHbIE JaMIIbl, SJIEKTPOHHO-Ty4eBast
TpyOKa, TOJyIPOBOJHUKOBBIE MNPHOOPHI: OHOJ, TPaH3UCTOP, (OTOAMOMA, CBETOAHMON, TajbBaHHUKA,
pa(i)I/IHI/IPOBaHI/Ie MCIY, BbIIIJIABKA aJTIOMUHUSA, DJICKTPOHHAsA MUKPOCKOIIHA.

emoncmpayuu.

3aBUCHMOCTb COIPOTHUBIIEHHS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOANMOCTB IMEKTPOITUTOB.

3axoHsI 3nexTponnia Papazes.

HckpoBoii pa3psaa 1 MpOBOAUMOCTD BO3AyXa.



CpaBHeHHE TPOBOANMOCTH METAIIIIOB U TIOIYIIPOBOIHUKOB.

OOHOCTOPOHHSSA MPOBOANMOCTD AHOAA.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomoi, nPaAKMUKyMm.

Habmtonenue snektponusa.

W3mepenue 3apsaa 0JHOBAIEHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHOI XapaKTepUCTUKU TUO0JA.

Du3nyecKuili IPAKTUKYM.

CnocoOpl m3MepeHHs (PHU3MYECKUX BEIMYMH C HCIOJB30BAHMEM AaHAJIOTOBBIX W IH(POBBIX
WU3MEPUTENBHBIX TMPHOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W OTHOCHUTENbHBIE
MIOTPEITHOCTH U3MEPEeHNH (pu3ndecknx BenndrH. OTleHKa TPaHuUI] TOTPEITHOCTEH.

IIpoBeneHNe KOCBEHHBIX W3MEPEHHUH, MCCIICIOBAHUI 3aBUCHMOCTEH (M3MUYECKHX BEIHYHH, IIPOBEpKa
MPeUIOKEHHBIX THUMOoTe3 (BBIOOp U3 paboT, OMHMCaHHBIX B TEMaTHYECKUX paszlienax «YUeHUUECKHUit
SKCIEPUMEHT, J1a00paTOpHEBIE Pa0OThI, TPAKTHKYM).

MesxknpeaMeTHbIE CBA3M.

Msyuenne kypca ¢msuku yrayonéraHoro ypoBHa B 10 Kilacce OCYIIECTBISIETCS C  YIETOM
coJiep)KaTeNbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTreMaTHKH, OHWOJIOTHH, XHMHUH, reorpadpuu U
TEXHOJIOTHH.

Mesicnpeomemnsle noHaAmuUs, CEA3AHHbBIE C UZYUEHUEM MeEMO008 HAYYHOZ0 HO3ZHAHUA: SBICHUE,
HaY4HBIH (hakT, TUNoTe3a, GU3nIecKas BeIUUMNHA, 3aKOH, TEOpHsl, HAOIIOACHUE, SIKCIIEPUMEHT, MOJICITUPOBAHHE,
MO/IEJb, H3MEPEHHUE, OTPEITHOCTH U3MEPEHHI, I3MEPHUTENbHbIC IPUOOPHI, H(poBas Taboparopusi.

Mamemamuka: pemieane cucTeMbl ypaBHeHWH. JluHeitHas ¢yHkumsa, mnapabona, rTurmepbona, uX
rpaduKd U CBOWCTBa. TpHUroHOMeTpUYecKHe (QYHKIHH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI M X MPOEKIIMK Ha OCU KOOPIUHAT, CII0KEHHE BEKTOPOB.

Buonozus: mexanndeckoe IBWKEHHWE B JKHBOW Tpupoze, AUPQPY3Hs, OCMOC, TEIUIOOOMEH >KHUBBIX
OpPTaHM3MOB, TEIIOBOE 3arps3HEHHE OKPYKAIOMIEH cpeapl, YTHIN3alus OMOOPTaHWYECKOTO TOTUTHUBA IS
BI)Ipa6OTKI/I «TEIIJIOBOM» M SJICKTPOSHCPIUM, MOBECPXHOCTHOC HATSIKCHUEC U KAaIWJIJIAPHBIC ABJICHUA B IMIPUPOJIL,
ANEKTPUIECKHE SBJICHHS B KUBOU TIPHUPOJIE.

Xumusa: TUCKPETHOE CTPOSHHUE BEIIECTBAa, CTPOSHHE aTOMOB W MOJEKYJ, MOJb BEIIECTBA, MOJSIpPHAs
Macca, IOJIy4eHHE HAHOMAaTepUAJIOB, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, JKUJIKOCTEH MW Ta30B, JKUIKHE
KpUCTAJUIBI, IEKTPUUECKHE CBOMCTBA METANJIOB, 3JIEKTPOIUTHYECKas AUCCOIMAlYs, TaIbBaHNKA, 3JIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghusn: BnaxxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue ABIKEHUI C HCMOIB30BAaHMEM MEXAHH3MOB, YUET CYXOr0 M JKHJIKOTO
TPeHHUsS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIHHU (KPOHINTEHH, pemiérdyatble KOHCTPYKIIMU), WCIOJIh30BaHHE
3aKOHOB COXPAaHEHUs MEXaHHWKH B TEXHHKE (TMPOCKOTII, BOJOMET U JIPYTHE), ABUTATENb BHYTPEHHETO CTOPaHHUS,
nmapoBas Typ6I/IHa, OBITOBOM XOJOJUJIIBHUK, KOHAUIHUOHEP, TEXHOJIOIUHA MMOJTYUCHUSA COBPEMCHHBIX MAaTCPUAJIOB,
B TOM UYHCIIE HAaHOMAaTepUaJOB, ¥ HAHOTEXHOJOTHH, OJJIGKTPOCTATHYECKAs 3al[uTa, 3a3eMIICHHE
ANEKTPOTIPUOOPOB, ra3opaspsaHble JIAMITBI, MOJTYTIPOBOTHIUKOBBIE IpuOOopHI, raibBaHUKa.

Pasnen 4. DaekTponmHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBre IMOCTOSHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM. MarautHoe Tmone. Bekrop
MarHUTHOW MHAYKIHU. [I[puHIMT cyrepno3uiuy MarHUTHBIX Tosiel. JIMHUM MarHuTHOW WHIYKIIHY.

MarsuuTHOe ToJie MPOBOAHHUKA C TOKOM (TIPSAMOTO MPOBOJHUKA, KATYyIIKH M KPYroBOTrO BUTKA). OmbIT
Opcrena.

Cuna Amriepa, e€ HampaBiIeHUE U MOIYJIb.

Cuna Jlopennia, e HampaBlieHHE W MOIYJIb. [[BKeHWE 3apsHKEHHOW 4YacTHIBI B OJHOPOJTHOM
MarHuTHOM 1oJie. Pabota cubl Jlopeniia.

MarnuTtHoe moJie B BeecTBe. deppoMarHeTuku, napa- u JuaMarHeTHKH.

Texanueckue yCTpOﬁCTBa U TCEXHOJIOTHYECKHUE TIPOLCCCHhI: IMPUMCHCHUC IIOCTOAHHBIX MAarHuToOB,
QJICKTPOMArHruToOB, TECTEP-MYJIbTUMETP, SJICKTPOABUTATCIIb HKO6I/I, YCKOPHUTEIN SJICEMEHTAPHBIX YaCTHUII.

emoncmpayuu.

KaptuHa nuHMI WHIYKIUHM MAarHUTHOTO IIOJI TIOJOCOBOTO U TOAKOBOOOPA3HOTO TOCTOSIHHBIX
MAar"HuToB.

KaptuHa nwHMIA MarHUTHOH WHAYKIMWA TIOJS JUIMHHOTO TIPSIMOTO TPOBOJHHWKA W 3aMKHYTOTO
KOJIBLIEBOT'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.



Habmonenune nBIKEHHS IyYKa JICKTPOHOB B MATHATHOM TIOJIE.

TIpuHIIATT ASHCTBUS IIEKTPON3MEPUTEIHHOTO MMPHUOOPA MATHUTOIIEKTPUICCKON CHCTEMBL.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, NPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIS IIOCTOSHHBIX MAarHUTOB.

Hccnmenoanue cBOMCTB peppOMarHeTHKOB.

UccnenoBanue nedCTBUS MOCTOSHHOT'O MarHUTa Ha PaMKY C TOKOM.

Usmepenue cumsl Amriepa.

W3y4eHne 3aBUCUMOCTH CHITBI AMITEpa OT CHITBI TOKA.

OmnpeneneHrne MAarHUTHON MHIYKIMHA HA OCHOBE M3MEPEHMsI CHIIBl AMIiepa.

Tema 5. Inekmpomaznumnasn uHOYKUuU.

SIBnenne snexTpomarHuTHOW wWHAyKmuA. [loTok BekTopa MarHuTHON WHAYKIWU. DAC WHIyKINH.
3akoH anmekTpoMarHuTHON nHAYKIuK @apanes. Buxpesoe anekrpuueckoe noie. Toku Dyko.

O/JIC uHAyKIMY B MPOBOJHUKE, TBMKYIIEMCS B OJTHOPOTHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenna.

WNunyktuBHOCTH. KaTylka HHAYKTHBHOCTH B IIETI MOCTOSIHHOTO TOKa. SIBinenne camomHmykiuu. 3/1C
CaMOWHIYKIIHH.

DHeprus MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TI0JIC.

TexHUYEeCKHE yCTPOWCTBA M TEXHOJIOTHUECKUE MPOIECCHl: WHAYKIIMOHHAS I1€9h, COJICHOW], 3allUTa OT
AJICKTPU3ALIUYU TEJ MPU IBUKECHUH B MATHUTHOM I10JI¢ 3EMJIH.

Hemoncmpayuu.

HabOmronenue siBieHUs 1EKTPOMArHUTHOW HHAYKITHH.

Uccnenopanue 3aBucumocts DJ{C MHAYKIINH OT CKOPOCTH U3MEHEHUS MarHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[lagenne MarauTa B aIFOMUHIEBOH (METHOI) TpyOe.

SIBnenne caMOMHAYKINH.

UccnenoBanue 3aBucumoctr DJ{C caMOMHIYKIIUKA OT CKOPOCTH U3MEHEHHS CHIIBI TOKA B IIETTH.

Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

HccnenoBanne sSIBIEHUS DIIEKTPOMATrHUTHOW WHAYKIINH.

Onpe/ieneHre HHIYKITUM BUXPEBOTO MAarHUTHOTO TIOJISL.

UccnenoBanue sBieHUs CaMOUHIYKIIHH.

COopka MOIeH IeKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. Kosiebanusi v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOIHBIE KOJIEOAHMS.

I'apmonnyeckue konebanus. KnaemaTnaeckoe U JMHAMAYECKOE OMHCAHNE. DHEPTETHUECKOE OIMCaHKe
(3aKOH COXpaHEHMSI MEXaHUYECKOM SHEPrur). BhIBO TMHAMUYECKOTO OIMMCAHUS TAPMOHUYECKHUX KOJICOaHU U3
WX SHEPTeTHYECKOTO U KHHEMATHIECKOTO OMTUCAHUS.

Awmrumntyna u Qasza xonedanuid. CBsi3b aMIUIATY Il KOJICOAHUH MCXOMHON BENHYMHBI C aMILUIATYIaMHU
KoJie0aHUil €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuox u yacrora xonebanuii. [lepros ManbiX CBOOOJIHBIX KOJI€OAHUI MAaTEMaTHYECKOrO MasTHHUKA.
[lepron cBOOOAHBIX KONEOAHHA MTPYKHHHOTO MasITHUKA.

[lonsitre o 3aryxaromux kolebaHusX. BeiHYXIeHHbIe KojeOaHus. Pesonanc. Pe3oHaHcHas kpuBas.
Brnusinue 3aTyxaHus Ha BUJI PE30HAHCHOW KPUBOW. ABTOKOJIEOaHMS.

TexHUYecKre YCTPONCTBA M TEXHOJOTHMYECKHE IPOIECCHl: METPOHOM, YacChl, Kadyelu, MY3bIKaJIbHbBIE
WHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3amnuch KoedaTeIbHOTO IBUKEHHUS.

HaGuroieHue He3aBUCHUMOCTH TIEPHUO/1a MANTBIX KOJIEOaHMI Tpy3a HA HUTH OT aMILIUTY/IbI.

UccnenoBanne 3atyxarmonmx KolieOaHWH W 3aBUCHMOCTH TIepUOjia CBOOOJNHBIX KOJeOaHWH OT
COTIPOTHUBJICHUS.

HccnenoBanue konebaHuii rpy3a Ha MAaCCHBHOM MPYXUHE C [EIbI0 (DOPMUPOBAHUS MPEACTABICHHIA 00
UJeaTbHOM MOJIEIH MTPYKHHHOTO MasSTHUKA.

3aK0H COXpaHEHMS SHEPTHH MIPH KOJICOAHUSX TPy3a Ha MPYKUHE.

HccnenoBanue BEIHYXKICHHBIX KOJICOAHUH.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamoprule padomot, RPAKMUKYM.

N3mepenne mepuosia CBOOOIHBIX KOJIEOAHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.,

W3ydeHre 3akOHOB JBMIKCHHUS Tella B X0 KOJIeOaHU Ha YIIPYTOM TIOJBECE.



W3yueHue ABUKEHUS HUTSHOI'O MasTHUKA.

[IpeoOpa3oBanue FHEPTUY B NPY>KUHHOM MasiTHUKE.

HUccnenoBanne yObIBaHNS aMIUTUTYIbI 3aTYXaIOLIMX KOIeOaHUH.

HccnenoBanne BEIHYXICHHBIX KOJICOaHHH.

Tema 2. Inekmpomaznumnsie Konedanus.

KonebarensHblii kKOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUs B WACaIBHOM KoJeOaTelTbHOM
koHType. ®opmyna Tomcona. CBsA3b aMIIMTYABI 3apsdja KOHAEHCATOpa C aMIUIMTYJOW CHJIBI TOKa B
KoJIe0aTeTbHOM KOHTYPE.

3aKOH COXPaHEHHS YHEPTUH B UIEAIBHOM K0JeOaTeIbHOM KOHTYpE.

3aryxarolue 3IeKTpOMarHuTHbIE KoJeOaHus. BeiHyKIeHHBIE SIeKTPOMAarHUTHBIE KOJIeOaHUS.

IlepeMeHHBII TOK. MOITHOCTD EPEMEHHOTO TOKA. AMIUIUTYTHOE U ICUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA
1 HaIIPSDKEHUSA IPU pa3inudHoi GopMme 3aBUCUMOCTH IEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycouaanpHbBId TEepeMEHHBIH TOK. Pe3ucrop, KoHAEHCATOp M KaTyllka MHAYKTHBHOCTH B LEMH
CHUHYCOMJIATBHOTO IIEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpshKeHUH.

Wneansubiii Tpanchopmarop. [Ipon3BoacTBo, nepenada u moTpedaeHue dIEKTPUISCKON SHEPTHH.

OKOJNIOTMYeCKHe PUCKHM TNpPH  INPOU3BOACTBE  3eKTpodHepruu. KynbTypa  HCHOJIb30BaHUS
3JIEKTPO3HEPT U B IIOBCEAHEBHOM JKU3HU.

TexHu4ecKue yCTPOHMCTBA M TEXHOJOTMYECKHE IMPOLECCHL: ANEKTPUYECKHM 3BOHOK, TI€HEpPaTop
MIEPEMEHHOTr0 TOKa, IMHUHU 3JIEKTpoIIepeaad.

Hemoncmpayuu.

CB00OOIHBIC TICKTPOMATHUTHBIE KOJICOaHUSI.

3aBHCHUMOCTbD YaCTOThI CBOOOAHBIX KOJICOAaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYDA.

OciiorpaMMBbl AIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop HE3aTyXaIOMIUX AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogens 37eKTpOMarHuTHOTO T€HEPATOPA.

BrinyXaeHHbBIE CHHYCONIAIBHBIE KOJIEOaHMUS.

Pesucrop, kaTynka HHIyKTUBHOCTH U KOHJICHCATOP B LIENIH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociae0BaTeTbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH M KOHIICHCATOPA.

YCTpoiCTBO M IPUHITHAI AeHCTBHUA TpaHC(opMaTopa.

Mojienb TUHUM 3JIEKTPOTIEpeIadH.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

Nzydenune Tpancopmaropa.

HccnenoBanre mepeMeHHOro TOKa 4epe3 IMOCIe0BaTEebHO COEAMHEHHBIE KOHIEHCATOp, KaTYLIKy U
pe3ucTop.

Habmionenue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIENIH IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazZHuUmMHble 0JIHbL.

MexaHnueckre BOJIHBI, YCIOBUS MX pacnpoctpaneHus. [lonepednsie u mpoponsHble BoaHbL. [lepuon,
CKOpPOCTb PAacCHpOCTpPaHEHHMs M JUIMHA BOJHBIL. CBOWCTBA MEXaHMYECKHUX BOJH: OTPakKEHHUE, IMPEJIOMIICHHE,
uHTEepPepeHINs 1 TUPPaKITHSL.

3Byk. CropocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[TymoBoe 3arpsi3HEHHE OKPY>KalOIIeH Cpelibl.

OJEeKTPOMarHuTHBIE BOJIHBL. YCJIOBHSI M3JIyYeHHs 3JIEKTPOMAarHUTHBIX BOJH. B3ammHas opueHTanus
BEKTOPOB B 3JICKTPOMAarHUTHOM BOJIHE.

CBoifcTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, NPEJIOMJICHHE, MNOJSpU3anus, MHTephepeHUHus U
T PAKITHSL.

Ixana OJICKTPOMArdHUTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArdiMTHBIX BOJIH B TCXHUKE U 6I)ITy.

[TpuHLIMIBI paIOCBSI3U U TENEBUACHUS. Pagnonokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHUE OKPYKAIOLIEN Cpeibl.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: MY3bIKAIBHBIE WHCTPYMEHTHI, pajap,
panuonpuéMHIK, TeleBU30p, aHTeHHa, TenedoH, CBY-meub, ynpbTpa3zBykoBasi IUArHOCTHKA B TEXHHKE U
MEIUIHHE.

emoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJIH.

Konebmomeecs Teno kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIUHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Ha6JHOJleHI/Ie OTpaXCHHUA U NPEITOMIICHUA MEXaHNYCCKNUX BOJIH.

Habmonenue natepdeperiium u Tnppakiind MEXaHUIECKUX BOJIH.

AKYCTHYECKHH PE30HAHC.



CpoiicTBa ynbTpa3ByKa U €ro IPpUMEHEHHUE.

Habmonenue CBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA ¢ aMILTUTYIOM M 9aCTOTON KOJIcOaHMA.

UccnenoBanne CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, TIPEIOMIIEHHE, MOJSpHU3aLHs,
nudpaxnust, *HTEpEepeHIHSL.

Oo6napyxeHue HHOPAKPACHOTO U yIBTPA(PHOIETOBOTO U3TYICHHN.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

N3ydenune mapamMeTpoB 3ByKOBOM BOJIHBI.

W3ydeHne pacrpocTpaHEeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

IIpsimonuHeliHOe pacmpocTpaHeHHE cBeTa B oJHOpoaHOW cpene. Jlyu cBera. TodeuHBI HMCTOYHMK
CBeTa.

OtpakeHHE cBeTa. 3aKOHBI OTpakKeHHUs cBeTa. llocTpoeHMe W300paKEHWH B IIOCKOM 3epKalie.
Cdepuyeckue 3epkaia.

[Ipenomnienne cBeta. 3aKOHBI MpeIOMIICHHsST CcBeTa. AOCOJIOTHBIM TOKa3aTelb MPETOMIICHUSI.
OTtHOCHUTENBHBIN TOKa3aTeNb NpeaoMieHusl. II0CTOSHCTBO YacTOTHI CBETa M COOTHOIIEHHE AJIMH BOJH IIPH
IIepexo0/Ie MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHMIly pa3lelia ABYX ONTHYECKUX CPEN.

Xon myueii B mpusme. ucnepcust cBeta. ClnoxkHBIN cocTaB Oeoro cBeta. LBer.

IlonHoe BHyTpeHHEE oTpaxkeHue. [IpenenabHplil yroia NoIHOro BHYTPEHHETO OTPaXKECHHUSL.

Cobwuparomnyie  paccewBaroIye JUH3BL ToHKas nrH3a. DOKYCHOE pacCTOSHHE W ONTHYECKas CHia
TOHKOH JIMH3BI. 3aBUCHMOCTH (JOKYCHOTO PAcCTOSHHMS TOHKOH c(epHyecKOd JHMH3BI OT €€ TeOMETpUH U
OTHOCHUTEJILHOTO TIOKa3aTess MPeIoMIICHHUS.

@opMyna TOHKOH JIMH3BL. Y BEIUUYECHUE, JaBAEMOE JIMH30M.

Xon nyya, IpoUIeaIIero JUH3Y 0]l IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOM ontuueckoi ocu. Iloctpoenue
n300paKeHUH TOUKH U OTpe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTrueckre npubopsl. Pazpemaromnias ciocoOHOCTh. | 1a3 kak onTrdeckas cucrema.

[Ipenenbl pUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass onrtuka. Mutepdepenius cBera. KorepeHTHbIE HWCTOYHHMKH. YCIIOBHS HAOJIOICHUS
MaKCUMyMOB ¥ MHHUMYMOB B MHTep(QEpEHIMOHHON KapTUHE OT JIByX KOI'€PEHTHBIX MCTOYHHMKOB. [Ipumepsr
KJIACCUYECKUX MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaknust csera. JdudpakunonHas pemérka. YciioBue HaOMIOACHUS TJAaBHBIX MaKCHUMYMOB TIpH
MaJIcHU MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

[onsipuzanus ceerta.

TexHMUECKHE yCTPOHCTBA M TEXHOJIIOTHYECKUE TMPOIECChl: OYKH, JIyNa, IEepPHCKom, QoTroammapar,
MUKPOCKOII, MPOEKITUOHHBIH anmapar, IpoCBeTICHHE ONTHKH, BOJIOKOHHASI ONITHKA, TU(PAKIMOHHAS peIETKa.

Jemoncmpayuu.

3aKOHBI OTPaXECHHMS CBETA.

HccnenoBanne npeaoMiIeHUs CBETA.

Habmntonenue moaHOTro BHYTPEHHETO OTpaskeHHst. Moienb CBETOBOA.

HccnenoBanne Xxoaa CBETOBBIX ITyYKOB Yepe3 TUIOCKONApAIUIENbHYIO IIIIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB M300paKEHUIA B JIMH3AX.

Mojienu MUKpPOCKOIIa, TEIEeCKOIa.

Habmronenue naTepdepeHnny crera.

Habmtonenue 1BETOB TOHKHX MJIEHOK.

HaGmronenue nudpakiuu cBeTa.

Nzydenne nudpakiinOHHON PemETKY.

Habmonenue nudpakimoHHOTO CIIEKTpa.

HaGmronenue qucrnepcuu cBeTa.

Habronenve nonsipu3ainy cBera.

IIpumeHeHne NoAAPONIOB A U3YUEHHSI MEXaHUUECKUX HAIPSyKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmnuie pabomeol, nPAKMUKYM.

W3mepenne mokazaTens MpeIoMIIeHHs CTEKIa.

HUccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSIHHS OT BellecTBa (Ha MPUMEPE KUIKUX JIMH3).

Wzmepenue HOKyCHOTO pacCTOSIHUS pACCEUBAIOIINX JIMH3.

ITommydenune n300pa’keHNs B CUCTEME M3 IJIOCKOTO 3€pKayia U JINH3BI.

[Hony4yeHnune n3o0pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIeCKONMUYECKUX CHCTEM.

Habmonenue qudpaxiyu, nHTepdEpeHINN | MOJSPU3AIHN CBETA.

N3ydenune momsipu3aiinu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

Uzyuenne unrepdepeHnn Ja3epHOro H3IyyeHns Ha ABYX MIETISIX.



Habmonenune aucmepcun.

HaGmonenue u nccnenoBanne qU(pakIHOHHOTO CIIEKTPA.

W3mepenue JUIMHBI CBETOBOM BOJIHBIL.

[Tony4eHue crieKTpa U3MTyYeHUsI CBETOAMO A MTPU TOMOIIH AU(PPAKIIMOHHON PEIIETKH.

Pa3znen 6. OcHoBbBI crienIUAJIbHOH TEOPHH OTHOCUTEIbHOCTH.

'paHuipl  TPUMEHUMOCTH — KJIACCHMYECKOW  MexaHWKH. llocTynmaTel — chenuanbHOM — TEOpUH
OTHOCHUTEIILHOCTH.

IIpocTpaHcTBeHHO-BpeMeHHOM HWHTepBall. [IpeoOpazoBanmst JlopeHma. YcinoBue TPHYMHHOCTH.
OTHOCHUTENIBHOCTH OTHOBPEMEHHOCTH. 3aMeJICHE BPEMEHU U COKPAILECHHUE AJIMHBI.

DOHeprust 1 UMITYJIbC PESITUBUCTCKOM YacTUIIBL.

CBsI3b Macchl ¢ SJHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKOM YacTUIIBI. DHEPTHsl ITOKOSI.

TexHHUecKre YCTPOHCTBA M TEXHOJIOTWYECKHE IIPOLECCHI: CIIyTHUKOBbIE NPUEMHUKHU, YCKOPUTEIH
3apsDKEHHBIX YACTHILI.

YdeHHYEeCKUI SKCTIEPUMEHT, JIa00paTOPHbIE Pa0OTHI, TPAKTUKYM.

OmnpeeneHrne UMITyIbCa W SHEPTHH PEISTHBUCTCKUX YacTHIl (10 ¢oTorpadusiM TPEKOB 3apsKEHHBIX
YacTHUIl B MATHUTHOM I10JI€).

Pasnen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-60aH060IL 0yaiu3m.

PaBHOBecHOE TeroBoe w3nydeHHe (M3MydeHHe aOCONIOTHO YEPHOrO Temna). 3aKOH cMelieHus BuHaa.
I'unoresa Ilnanka o kBaHTax.

®doToHBI. DHEPrus U UMIYJIbC (OTOHA.

®oroadpdexr. Omprter A. I'. CtoneroBa. 3akonbsl (oTodddexra. YpaBHeHHe OWHIITEHHA IS
doroaddexra. «Kpacnas rpanuna» Gotorsddexra.

HaBnenne cBera (B YacTHOCTH, JAaBJCHHWE CBeTa Ha aOCOJIOTHO TMOTJIOMIAMONIYI0O M aOCOIOTHO
oTpaXkarolryro moBepxHocts). OneiTel I1. H. JIebenera.

BonnoBbie cBoiictBa uactun. Bomuer ne bpoitna. Jlnwmaa BomHBI ne bpoins w pasmepsr obnactu
JIOKQJIM3allMM JBWKYIIEWcs dYacTullbl. KopmyckynspHo-BomHOBOM nyanu3Mm. Jludpakius sJIEKTpOHOB Ha
KpHUCTaax.

Crennduka n3mepernii B Mukpomupe. CooTHomeHus HeonpeaenéHuocTei [ eiizendepra.

TexHUUECKHE YCTPOWCTBA M TEXHOJOTHUECKHE MPOLECCHI: CIEKTPOMETP, (POoTOdNeMeHT, HOTOIaTUHK,
TYHHEJIbHBI MUKPOCKOTI, COJTHEYHasi 6aTapesi, CBETOANO/I.

Jemoncmpayuu.

®oT03(hPeKT HAa yCTaHOBKE ¢ IMHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHelHETO GoToaddekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTHBIICHNS OIYIPOBOAHUKOB OT OCBELIEHHOCTH.

CBeToaHOI.

ConneuHnas Oatapes.

Yuenuueckuii sxcnepumenm, naéopamopusie pabomel, npaKMUKym.

Hccnenosanue GoTope3ucropa.

N3mepenue nocrosiHHOM [LnaHka Ha ocHOBe uccieaoBanus Goro3addekra.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA Y€pe3 CBETOANO]T OT HATIPSKCHUSI.

Tema 2. @uzuxa amoma.

OmnbITHI 10 HCCIIEAOBaHMIO CTpoeHus aToMa. [lnanerapnas mozens atoma Pesepdopra.

[Mocrynarer bopa. M3nyuenue u noryonieare (GOTOHOB TP TIEPEXOJIE aTOMA C OJTHOTO YPOBHS DHEPTUH
Ha Jpyrou.

Buns ciektpoB. CriekTp ypoBHEH 3HEpIUu aToMa BOJOPOAA.

CrnoHTaHHOE ¥ BBIHY)KJICHHOE U3TyueHue cBeTa. Jlazep.

TexHUUECKHE YCTPOHCTBA M TEXHOJIOTMYECKUE TMPOIECChl: CHEKTPAIBHBIA aHaiu3 (CHEKTPOCKOM),
na3ep, KBaHTOBBII KOMIIBIOTED.

Hemoncmpayuu.

Mopnensb onbita Pesepdopaa.

Habmonenue nuHeHYaTHIX CIIEKTPOB.

Y CTpOHCTBO U AEHCTBHE CUETYMKA HOHU3UPYIOIIUX YaCTHII.

OnpeesieHne JUIMHBI BOJTHBI JTa3epHOTO H3ITyYCHHSI.

Yuenuueckuii 3xkcnepumenm, nabopamopnusie padomoi, NPAKMUKyM.

Habnroienue muHeyaToro CexKTpa.

HccnenoBanue crieKTpa pa3peKeHHOr0 aTOMapHOT0 BOJIOPOJIa M U3MepeHre IOCTOsTHHOM Puibepra.

Tema 3. Quzuka amomMHO20 A0PA U IIEMEHMAPHBIX YACHMUY,.

Hyxnonnas mozens siapa ['elizen6epra—Banenxo. 3apsia sapa. MaccoBoe uucio siapa. M3oromsr.



PamnoakTuBHOCTB. Asb(a-pacnai. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3irydeHue.

3aKoH paJMOaKTHUBHOrO pacmana. PaamoakTuBHBIE M30TONBI B mpupoje. CBONCTBA HOHU3MPYIOLIETO
u3IydeHus. BausHue painoakTHBHOCTH Ha KHUBBIE OpraHu3Mbl. EctecTBeHHbIN (oH n3myueHus. Jo3umerpus.

OHeprust CBsA3M HYKJIOHOB B siipe. Snepubie cuibl. JledekT macchl saapa.

Snepusie peakumu. JlemeHwe W cuHTEe3 smep. SmepHbie peakTopel. IIpobmemsr ympaBisiemMoro
TEPMOSJIEPHOr0 CHHTE3a. DKOJOTUYECKHUE ACIIEKTHI Pa3BUTHSA AAEPHON SHEPTETUKH.

MeTo/1pl peTUCTPALIUN U UCCIIEOBAHUS JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTaJIbHBIE B3auMojielcTBIs. bapnonbl, Me30HB 1 JenToHsl. lIpeacrapnenne o CtanmapTHOM
Mozenu. KBapk-rirooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CrangapTHoi Mojenu. TéMHas MaTepust U TEMHAs YHEPIUsl.

EnmacTBO hrzndeckoit KapTHHBI MUpA.

TexHU4ecKUe yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: O3UMETp, KaMmepa BuiibcoHa, saepHbIN
peaxkTop, TEPMOSICPHBIN PEaKkTOp, aTOMHass 60M0a, MAarHUTHO-PE30HAHCHAS! TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

HccmenoBanue TpekoB 4acTHI] (ITO TOTOBBIM (hoTorpadusm).

HccnenoBanne pagnoakTHBHOTO ()OHA C HCIIOIB30BAHUEM JIO3UMETPA.

N3yuyenune normomeHus 0eTa-4acTyll aTIOMUHHEM.

Pa3znen 8. Di1eMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbl pa3BUTHUS AacTpoHOMHH. IIpuKiIagHOE U MHUPOBO33PEHUYECKOE 3HAUYECHHUE ACTPOHOMUMU.
[TpumMeHMOCTh 3aKOHOB (PUBUKHU 7SI OOBSICHEHUS IPHPOBI KOCMHUYECKUX OOBEKTOB.

MeTOILI)I ACTPOHOMHYCCKHUX I/ICCJ'IGI[OBaHI/II‘/'I. COBpCMeHHbIC OINITUYCCKUC TEJICCKOIIbI, paJuOTCIICCKOIIbI,
BHeaTMoc(epHasi aCTPOHOMHSL.

Bup 38é3mH0r0 HeOa. Co3Be3nus, sipKue 3BE3/1bl, IUIAHEThI, UX BUIUMOE JIBIIKCHUE,

ConneyHas cuctema.

Connue. Conneynast akTUBHOCTh. McTounuk sHeprun ConHia u 3BE3 1.

3BE31bI, UX OCHOBHBIE XApAaKTEPUCTUKH. JlparpaMMa «CHEKTPAIbHBIA KJIACC — CBETHUMOCTBY». 3BE3MbI
[JIaBHOM MOCTIeI0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTEY JUJIsl 3BE3/1 TJIaBHOW MOCIE0BATEIbHOCTH.
Buytpennee crpoenue 3B€31. COBpEMEHHBIE PEACTABICHUSA O MPOUCXOKIACHUU U 3BoroLMK CoiHIA U 3BE3.
OTanebl )KU3HU 3BE3].

Mneunsiit [1yTe — Hama I'anaktuka. [lonoxenue u apmxenune Connua B ['anaktuxe. TUIBI TajJakTHK.
Pannoranaxktuku u kBasapsl. UEpHbIE IBIPHI B IAPAX TajJaKTHK.

Bcenennas. Pacmmupenne Bceenennoit. 3akon Xa00xa. PasOeranme ramaktuk. Teopus bombmroro
B3pbIBA. PENIMKTOBOE U3ITydYEeHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHH.

Yuenuueckue nabnwoenus.

HaOmronenust 3BE3aHOrO HebOa HEBOOPYKEHHBIM TIJIa30M C  HCIOJIb30BAHHEM KOMIIBIOTEPHBIX
TIPUIIOKEHUH JIJISl OTIPE/ICTICHHS TTOJI0KEHNSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nouymapus U ipKue 3BE3/bI.

HaGmronenus B Teneckon JIyHbl, MI1aHEeT, TYMAHHOCTEH M 3BE3HBIX CKOILUICHUH.

DuU3NYECKUl MPAKTUKYM.

CrocoObl  u3MepeHnss (U3NYECKHUX BEIWYMH C HCIIOJNB30BAHWEM AaHAJOTOBBIX U IH(POBBIX
W3MEPUTENFHBIX MPHOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOIIOTHBIE ¥ OTHOCHUTEIBHEIC
MOTPEIIHOCTH H3MepeHnH pusndeckux BennyrH. OLeHKa rPaHuIl MOTPEIIHOCTEMH.

[IpoBeneHre KOCBEHHBIX M3MEPEHMIA, MCCIEIOBAHUI 3aBUCHUMOCTEH (PM3MYECKUX BEIHYWH, MPOBEPKa
MPEeIJIOKEHHBIX THIOTe3 (BBIOOP ©3 pabOT, OMHCAaHHBIX B TEMAaTHYECKUX pazlenax «YUeHWIEeCKHid
AKCIIEPUMEHT, JJAOOPATOPHBIC PA0OTHI, TPAKTUKYM)).

Oodo0maroniee MOBTOPeHHE.

O06o00m1eHne 1 cucTeMaTU3alMs COJIEPKaHUs Pa3llesioB Kypca «Mexanukay, «MoJekyssipHas pu3uKa 1
TePMOJMHAMHKA», «IJeKTpoanHamukay, «KoneOanus # BONHBD), «OCHOBBI CHENHATBFHOW TEOPHH
OTHOCUTENBHOCTY, «KBaHTOBast Qu3rKay, « JNEMEHTHI ACTPOHOMUU H aCTPODUIUKH.

Posib ¢pu3uKH ¥ aCTPOHOMHUHM B SKOHOMHUYECKOH, TEXHOJOTMYECKOH, COLMANBHON M 3THUECKON cdepax
JeSITENIBHOCTH  YEJIOBEKa, POJib M MEeCTO (DM3MKM M AaCTPOHOMHH B COBPEMEHHOW HAaydYHOW KapTHHE MHpA,
3HA4YEeHHUE OMHCATENFHON, CHCTEMATH3UPYIOIeH, OOBSICHUTENBHOW W TMPOTHOCTHYECKON (QYHKIMIA Pr3ndeckoit
TEOpHH, PoJib (PU3NUECKOH Teopuu B (HOPMHUPOBAHUH IPEACTABICHUH O (U3UUECKOW KapTHHE MHpPA, MECTO
(u3nUecKoil KapTUHBI MHpa B OOILEM PsILy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBA3HU.



M3yuenne kypca ¢Gu3ukn yrayon€aHoro ypoBHS B 11 Kilacce OCYIIECTBISETCS € YIETOM
COJIepKaTeNbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHUH, Teorpaduu U
TEXHOJIOTHH.

Mesicnpeomemusle HOHAMUSA, CBA3AHHBIE C U3YUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA: SBICHUE,
Hay4YHBIN (haKT, THIIOTE3a, (PU3MUecKkas BeIMInHa, 3aKOH, TEOPHs, HAOIOJeHHIEe, SKCIIEPUMEHT, MOJICTTUPOBaHHE,
MOJIEeJTh, U3MEPEHHE, IOTPEITHOCTH H3MEPEHUH, N3MEpPHUTEIbHBIC IPUOOPEI, I(poBas 1adbopaTopusi.

Mamemamuka: pelicHUEe CUCTEMBl ypaBHEHUH. TpHroHOMeTpuYeckue (YHKIUH: CHUHYC, KOCHHYC,
TaHTeHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUIECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMK Ha OCH KOOPAWHAT,
cinokeHne BekTopoB. [IpomsBommpie dsnemeHTapHbIX (yHKIUA. [lpu3HaKM mOHOOWS TPEyrONbHHUKOB,
OTIPEICTICHHE TUIONIAIU IIOCKUX GUTYp U 00bEMa Tell.

buonozua: snekrpudeckue SBICHUS B )KUBON NPUPOJIE, KoeOaTelbHbIe ABIDKEHUS B )KUBOM MPUPOJIE,
9KOJIOTHYECKUE PUCKHU TPH TIPOU3BOJICTBE IEKTPOIHEPTHH, IIEKTPOMATHUTHOE 3arPSI3HEHNE OKPYKaoMIeit
CpeIbl, YAbTPA3BYKOBAs IUArHOCTHUKA B METUIIMHE, ONITUYCCKHE SBJICHHUSI B XKUBOW TIPUPO/IE.

Xumus: CcTpoeHHUE aTOMOB W MOJICKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPHABIX TEJ, MEXaHU3MBI
00pazoBaHMs KPUCTAJUITMUECKON PEMETKH, CTIEKTPATbHBIA aHaJIH3.

T'eozpaghua: MarHUTHBIE TIONFOCA 3€MITH, 3aJI€KH MAarHUTHBIX pyaA, GOTOCHEMKA 36MHOI MMOBEPXHOCTH,
ceiicmorpad.

Texnonozusa: TnpuMeHEHHWE TOCTOSHHBIX MAarHUTOB, SJIEKTPOMAarHUTOB, 3JEKTpoABHTATENhs SK00wH,
reHepaTop IMEePEeMEHHOTO TOKa, WHAYKIMOHHAS TMedYb, JIMHWW OJIIEKTPOIepenad, 3IEKTPOJBUTATENb, pajap,
panuonpuéMHKK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBasi AMATHOCTHKA B TEXHHUKE,
HpOCKHHOHHBIﬁ arnmapart, BOJIOKOHHas OIITUKa, COJIHCUHaA 6aTapeﬂ, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AaepHas
SHEPreTHKa U YKOJIIOTHIECKHE aCTIeKTHI € pa3BUTHSI.



TemaTu4eckoe IVIAHUPOBAHUE, B TOM YHCJ/I€ C YUETOM paﬁoqeﬁ nporpamMmmMbl BOCIIUTAHUSA € YKa3aHUEM KOJIUYE€CTBA YaCoB,

OTBOAUMBIX HA OCBOCHHE Ka)KIIOﬁ TEMBbI

Ne HaumeHoBaHue pa3jeia, TeMbl Peanuzaunus moay.s «lllkoabHblii ypox» PaGoueii mporpamMmmbi KoauuyectBo | KoauuectBo
BOCIIUTAHUA 4acoB 4acoB
10 knace 11 knace
Paznen |. @®u3suka M ecTeCTBEHHO- VYcTaHoBIEHNE MAPTHEPCKUX B3aHMOOTHOINECHUM MEXIy YYHTENEM U 3
HAYYHBIIl METO/ MO3HAHUS MPUPOABI YYAIIMMHUCS, MAaKCHUMalbHasl  «IepcOHU(UKanus»  00pa30BaTEIbHOTO
Paznen Il. Mexanuka mpouecca g KaXJIOro CTapuleKiaccCHUKa. BximoueHue B ypok 72
BOCITUTHIBAIOIIEH MH(pOpMallMK, BOCIIUTAaTeNbHONW Oecenpl. Vcnonb3oBanue
2.1 | Kunemarnka pasianuHbIX (opM pediiekcun. BHeapeHne MPUHIMIIOB KPUTEPUATLHOTO U 23
2.2 | Mumammxa (hopMHUPYIOLIETO OICHUBAHUS. 13
O3HakOMJIEHHE ¢ HOPMATHUBHO-IIPABOBBIMU TPEOOBaHUSIMH K YPOKY C
2.3 | 3aKOHBI COXPAHEHHUS Y4eTOM BO3PAaCTHBIX M HHIOMBHAYAIbHBIX OCOOEHHOCTEH YydaIluXcs. 13
[IpuBneuenne yuamumxcs K pa3paboTKe KpUTEpUEB  OLICHUBAHUS,
2.4 | JluHaMuKa NEPUOJNYECKOTO JBHKEHHUS OCYILIECTBJIEHHE CAMO- U B3aHMOOIEHKH YUeOHOH JeATeTbHOCTH. 6
55 [ C PasButne y  cTrapuIeKIacCHUKOB  HABBIKOB  COTPYIHHMYECTBA, )
' ratixa KOMMYHHKAaIIUH, COLMAJIbHON OTBETCTBEHHOCTH, CIIOCOOHOCTH KPUTHYECKU
26 | OcroBb CIeHHAIbHOM Teopuy | MPICITUTE, OIEPATHBHO M KAYECTBEHHO pEIlaTh poOJIeMbl; BOCIIMTAaHUE 6
OTHOCHTEIBHOCTH LIEHHOCTHOTO OTHOIIEHUS K MHPY Yepe3 OpraHu3aluio oO0CYXKIECHUH,
27 | MexaHnuecKkue BoqHbI IUCKYCCHH, aHAJIN3a MOPaJIbHO-3THYECKHX, COLMAIbHO-3HAYUMBIX SIBICHUII; 7
COOTHECEHHE pPEe3YyJIbTaTOB COOCTBEHHOH AEATENILHOCTH C INPHU3HAHHBIMH
Paznen Ill. MoaekynsapHas d¢usuka u | oOpa3liaMu  KyIbTypbl, (OpPMHpOBaHHME ICHHOCTHBIX  OpPHUEHTHUPOB 46
TePMOIMHAMHUKA HWHCTpYMEHTaMH y4yeOHoro mpeameta. CmbicioBoe yreHHe. KoMIuiekcHbIN
3.1 | OcHoBBI MOJIEKYJSIPHO-KHHETHYECKO# | aHann3 MH(POPMAILHK. 19
TEOPHUHU Opranuzamus CaMOCTOATEIHHOTO TOMCKa u OCO3HaHUS
3.2 | TepmoauHaMuka CTapIUIEKIACCHUKAMHU JTOCTOMHBIX MOJAPaKaHUS TIOCTYNKOB, JIMYHOCTEMH, 12
3HAaYUMBIX (AaKTOB, COOBITHH, SIBIEHUH. 3HAKOMCTBO Ha YpOKax ¢
3.3 | Kunkocts 1 map Omorpadumeli y4EHBIX U HCCICIOBATENICH, OOIIECTBEHHBIX JCATEICH, 10
3.4 | Teepaoe Teno MPEACTABUTENEH HMCKYyCCTBA, HWCTOPUEH OTKpBITHMM. UYTeHHe TEKCTOB 5
BOCIMTHIBAIOLIETO  XapakTepa, aHaJu3 J3IMH3070B, aHalIW3 TEpOEB.
Pazaen |V. DirekTpoannaMuka Hcnonp3oBaHus NpeAMETHBIX 33124 BOCIIUTATEIBHOTO COAEPKAHMSL. 24 08
Hcnonp30BaHne COBpEMEHHBIX 00Pa30BaTENbHBIX TEXHOIOTHIA, B TOM
4.1 SHGKTpOCTaTI/IKa YHCJIC KOMIIBIOTCPHBIX. 24
MortuBanys CTaplIEeKIaCCHUKOB Ha CaMOYTBEpPXACHHE Iepen
4.2 | 3aKOHHI TIOCTOSHHOTO TOKa 00I1IECTBOM, COBEPIIEHCTBOBAHNE HABBIKOB CAMOYIIPaBJICHUS IOBEICHUEM. 21
4.3 | MarauTHOE IoJe Hcnonb3oBaHre UTPOBBIX TEXHOJIOTHHM, POJNEBBIX CUTyaluid. BkiatoueHue B 14




4.4 | DrnekTpoMarHUTHAS MHIYKITUSI YPOK TBOPYECKHUX 3aTaHHA. 11
Co3manue  y4yeHHMYECKMX Iap  «HACTaBHUK-  HACTABIISIEMBIiD»,
4.5 | DJeKTpOMarHATHEIE KoMeOaHus BBINOJTHEHUE YYAIIMMHUCS POJIU «TIOMOLIHUKA YUHTEIS. 13
4.6 | DICKTPOMATHHTHBIC BOTHEI Bkirouenne B ypok 3ajad HMCCIIEIOBATENIBCKOTO, NMPOEKTHOTO Xapakrepa, 11
TEXHOJIOTHH TPOOIEMHOT0 00yUeHHS.

4.7 | TeomeTpuyeckas OnTHKa 19

4.8 | BomHoBas onTuka 8
Paznen V. KBanroBas ¢usuka. ®uszuka 18
aToMa M aTOMHOIO siipa

5.1 | Mzny4yeHue u CEKTPHI 8

5.2 | ®usnka aTOMHOTO sizipa 8

5.3 | DnemeHTapHbBIE YACTHIIHI 2
Pa3nen VI. Ctpoenue BeesienHoii 2
Du3nYecKUil NPaKTHKYM 20 16
IloBTOpEHME 3 41
KoHTposbHO-N3MepHUTENIbHBIE POLEAYPHI 2 2
Hroro 170 170




