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PaGouass mporpamma mo y4yeOHOMy mnpenmery «@DH3UKa» COCTaBIieHA Ha OCHOBE
®denepanbHON 00pa30BaTEIBFHOM TPOTPaMMBI  CpeHEro oOImero oOpa3oBaHUs, YTBEpPIXKICHA
npukazoM Munucrepcrsa npocseuieHust PO ot 18.05.2023 r. Ne 371.

Pazgensr  pabGodeit mporpaMMbl  COOTBETCTBYHOT TpeOoBaHMsM TiyHKTa 18.2.2.
@enepanbHOTO  TOCYIApCTBEHHOTO  00pa30BaTEeNbHOTO  CTAaHAAPTACpPEIHEro  OO0IIero
obpazoBanus(yTB. mprKazoM MuHucTepcTBa oOpa3zoBanus U Hayku P® ot 17.05.2012r. Ne 413
¢ uamenenusmu ot 12.08.2022r. Ne 732)

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3y/bTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTAllMH, IIO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITA U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENILHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPasKIaAHCKOTOBOCIIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUYECKUX U €MOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

e YMEHHME B3aUMOJCHCTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMHU B COOTBETCTBHHM C HX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.

NMAaTPHOTHYECKOTOBOCIIUTAHMSA

e c(pOpMHUPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHHE K T'OCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOINOBOCIIUTAHMSA

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;

e CrnocoOHOCTh OLIEHHWBAaTh CHUTyallUI0 W TPUHUMaTb OCO3HAHHBIE  PELICHMUS,
OPHUEHTHUPYAICh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JeATEIbHOCTH YYEHOT0;

® 0CO3HaHME JMYHOTO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

3CTEeTHYECKOrOBOCIIMTAHUSA:

e HCTETHYECKOE OTHOLIEHWE K MHpPY, BKIHOYass DOCTETUKY HAy4YHOTO TBOPYECTBA,
npucyiero Gpusnvyeckon Hayke.

TPYAOBOIrOBOCIIUTAHMS


https://www.garant.ru/products/ipo/prime/doc/70760670/#0

UHTEpEC K pasIuYHbIM cdepaM MpodecCHOHATBLHON NeATEThbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymei
npodeccuu 1 pean30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHIO M caMOOOpa30BaHMIO B 00JaCTH (PU3UKHU
Ha MPOTSKEHUU BCEU KU3HU.

IKOJOI'HYCCKOIrOBOCIIMTAHUA

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HAaHME TJ00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILECTBJIEHUE JICUCTBUIA B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHMS
1eJIell yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEeHHE OIbITa JEATEIBHOCTH HKOJIOIMYECKOM HANpPaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (PU3HKeE.

HCHHOCTUHAYYHOI'OIIO3HAHUSA

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;
OCO3HAHHE LEHHOCTH HAyYHOU [eATENbHOCTH, TOTOBHOCTH B MpPOIECCE H3yUCHUS
(GU3MKA ~ OCYHIECTBISITH  MPOEKTHYID W HCCIENOBATEIbCKYIO  JIEITEIbHOCTh
WHJUBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1elCTBUS
Ba3oBbiesiornuyeckueeicTBUA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHUKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUMs] B pPACCMATPUBAEMBIX (PU3UUECKHUX
SIBJICHUSIX

paspabaThiBaTh TIUIAH pEIICHHs MpOOJeMbl ¢ y4é€TOM aHalIu3a HMMEIOUIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JACSATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCIOBHSIX peaJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3zoBbienccienoBarebCKHEeIeHCTBYA .

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHU U MeTOAaMH (DU3HUECKOi
HaYKU;

BIIQJICTh HAaBBIKAMH Yy4EOHO-UCCIIEOBATEIbCKONM W TMPOEKTHOW JEeATEILHOCTH B
obnmactu (pU3UKHA, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITETHHOMY TOUCKY
METOJIOB pEHIeHUS 3a7ad  (PU3NICCKOT0 COACpKAHHS, NPUMEHEHUIO Pa3IMYHbIX
METOHO0B MMO3HAHU,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYYECHUIO HOBOTO 3HAHWS, €r0 WHTEPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CUTYAlUAX, B TOM YHUCIIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;



BBIBIIATh IIPUYMHHO-CIICACTBEHHBIC CBS3M W AKTyalU3UpOBaTh 3aJady, BBIJBHUIaThb
TUNOTE3y €€ pelleHUsd, HaXOAUTb AaprymMeHThl Ul JOKa3aTellbCTBa CBOUX
YTBEPKJICHUM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

aHaJIM3UPOBATh IIOJIYYCHHBIE B XOJAE pELICHUA 3a1a4d PE3yJbTaTbl, KPUTUYECKU
OLICHUBATb UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00pPa30BaTEIbHON EATEILHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO PU3UKE B IPAKTHUECKYIO 001aCTh XKU3HEACATEIbHOCTH;
YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJICU, IIPEJIaraTb OPUrMHAIBHBIC ITOAXObI U PEILICHMS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMHU TONy4YeHHs wuHpoOpMamuu (DU3HYECKOTO CONEpKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBISTh TMOWCK, AaHAalu3,
CHUCTEMAaTH3aIMI0 M MHTEPIpEeTalui0 WHGOPMAIMK Pa3IUYHBIX BUIOB W (popm
MIPE/ICTABJICHHUS;

OIICHUBATbHIOCTOBEPHOCTEUH(OPMALIHH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelieHu KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3allMOHHBIX 3aJad C
coOnrofcHrEeM TpeOOBaHWH  APrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MNPaBOBbIX M OJTUYECKUX HOPM, HOpPM HHGOpMaLMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCThl (DU3MUYECKOTO COJCpKaHUs B pas3iaMYHbIX (opmarax c ydéTom
Ha3Ha4YeHUs WHGOpMallMU W IENeBOM ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OpMy
MIPE/ICTABJICHUS ¥ BU3YATH3AlIH.

KOMMyHHKaTI/IBHbleyHHBepCaﬂbﬂbley‘-leﬁﬂble}leﬁCTBlflﬂ:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU J€SATENIbHOCTH;
pacrno3HaBaTh NPEANOChUIKH KOHMIUKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUKY 3PEHHS C MCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHMBH1yaIbHON paboThI;
BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JAEUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0ro 4ieHa KOJUIEKTHBA,

IPUHUMATh LIEJIM COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTH U KOOPAMHUPOBATH
JNEeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATh IUIAH JAEWCTBUM, paclpenessTh poJid C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh pe3yJabTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa M KaXJOTO YYacTHHKA KOMaHAbl B OOIIUN
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE MPOEKTHI, OLEHUBATh UJI€U C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:



CaMOCTOSITENIFHO OCYILECTBIISITh MO3HABATENBFHYIO JACATEIbHOCTh B 007aCTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS] pacUETHHIX M KaueCTBEHHBIX 3ajay, IUIaH
BBITMIOJTHEHUS MTPAKTUYECKOW PabOThl C yUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JaBaThOLIEHKYHOBBIMCUTYAIIHSIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUI;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATHIIPUOOPETEHHBINOIIBIT,

croco0cTBOBaTh (HOPMHUPOBAHHUIO ¥ TMPOSIBICHUIO JPYAWIMH B 00JAaCTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAJIbLHBIHHHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBAThH
COOTBETCTBUE PE3YNNbTATOB LEIAM;

BJIAJCTh HAaBbIKAMM IIO3HABATEJIILHOM pE(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, X PE3YyJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh NMPUEMBI pe(IeKCUU JIIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O pEeIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIsL
YPOBH:A CPEOAHECTO 061_1_[61"0 O6pa3OBaHI/I$I y 06yqafonmxc;1 COBCPHICHCTBYCTCA 3MOI_[I/IOHaJ'II>HbII‘/'I
HUHTCIIJICKT, npennonarafomnﬁ C(i)OpMHpOBaHHOCTBI

CaMOCO3HaHUS, BKIIOYAIOLIEr0 CHOCOOHOCTh IMOHHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJETh HAINpaBIICHHUS PAa3BUTHSA COOCTBEHHOW SMOIMOHAIBLHOU ChepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONMIETO  CAaMOKOHTPOJIb,  yMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThcsi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBIEHUU OOIIEHUs,, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKHUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaUBATh OTHOLIEHHS C
JIPYTUMH JTIOBMH, 32800THTHCS, TIPOSIBIISATE HHTEPEC U Pa3penIaTh KOH(PIUKTHL

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npenMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



NOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJOTHYECKOH, HSKOIOTHYECKOH,
COLMAJIIBHOM M ATUYECKOHM c(epax NesTeIbHOCTH YeIO0BEKa, POJIb U MECTO (PU3HUKH B
COBPEMEHHOM HAay4YHOU KapTUHE MHDa, 3HAYCHUE ONUCATEIbHOM,
CHCTEMAaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (uzndeckoit
TEOPUH — MEXAHHUKH, MOJEKYJISIPHOM (PU3MKM M TEPMOAMHAMMKH, POJb (PU3HMUECKON
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (U3NUECKON KapTUHE MUPA;

pasinyaTth yCJIOBHUA IPUMEHUMOCTH Mojened (U3NYeCKMX Tel M IPOLECCOB
(sIBJICHMI): MHEpLMAJIbHAs cHcTeMa OTCYETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TNajaeHue, abCONIOTHO ympyras
nedopmanusi, abCONIOTHO YIPYyroe u abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, >KMJKOCTU M TBEPAOro (KpUCTAUIMYECKOI0) Teja, MACalIbHbIM ra3, TOYEUHbIH
3apsizl, OAHOPOAHOE IEKTPUUECKOE TI0JIE;

pasinyath YCioBUS (IpaHMIbI, O00JAaCTH) NPUMEHUMMOCTH (U3UYECKUX 3aKOHOB,
IOHUMaTh BCEOOIMH XapakTep (QYHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWYECKHE IPOLECChl M SBJICHMS, MCIIOJIb3Ys
OCHOBHBIE IIOJIOKEHHMSI WU 3aKOHBl MEXAaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBWDKEHUS, (OpMyJSbl KMHEMAaTHKH PaBHOYCKOPEHHOT'O IBM)KEHUS, MPeoOpa3oBaHMs
lanuness a8 CKOPOCTM M INEpeMelleHus, 3akoHbl HbroTOHa, NpUHLUI
OTHOCUTENIBHOCTH [ anuies, 3aKOH BCEMHMPHOTO TSATOTEHHUS, 3aKOHbl COXpPaHEHUs
UMIyJbCa M MEXaHWYECKOW DSHEpruu, CBs3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKOM DSHEpPIruM, YCJIOBHS paBHOBeCUs TBEPAOTO Teja), IMpU ITOM
UCMOJIb30BaTh ~ MaTEeMAaTUYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil [ anuies, BTOPOro U TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCA U MEXaHUUECKON SHEPruu, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

AQHAIN3UPOBATh U OOBACHATH TEIJIOBBIE IMPOLECCHl U SIBJICHUS, HCIOIb3Ysl OCHOBHbBIE
nonoxenns MKT u 3akoHBI MOJIEKYJISIpHOH (HU3UKHM U TEPMOJUHAMUKH (CBS3b
JIaBJICHUSI JI€AIBHOTO ra3a Co CPEHEN KMHETUYECKOM SHEPTUEN TEIIOBOTO ABM)KEHHUS
U KOHIIEHTpallMel €ero MOJEKyJ, CBs3b TEeMIIepaTyphl BelIecTBa CO CpenHel
KMHETUYECKOW DSHEeprued TeIIOBOro JBMJKEHUS €ro 4YacTHll, CBS3b JIaBJICHUS
UJCABHOTO Ta3a € KOHUEHTpalMed MOJEKYJI U €ro TEeMIIepaTypol, ypaBHEHHE
MenneneeBa—Knaneiipona, mnepBblii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpaHEHHUs
SHEPruy B TEIJIOBBIX TMpolleccax), IMpPH OSTOM HCIIOJIb30BATh MaTeMaTHYeCKOe
BBIpaKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHUMOCTU ypaBHEHHsS MeHJeneeBa—
Knaneiipona;

AQHAIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3ys OCHOBHbBIE
IIOJIO’KEHHUS M 3aKOHBI MIEKTPOJINHAMUKH (3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiaa,
3akoH  KynoHa, IOTEHIMANBHOCTH  JJIEKTPOCTATHMUECKOTO  IOJSA,  IPHUHIMII
CYTEPHO3UINH 3JIEKTPUUYECKUX TOJIEH, TIPU ITOM YyKa3blBasl YCJIOBUS MPUMEHHUMOCTH
3akoHa KynoHa, a Taxkke NpaKTHYECKH Ba)KHbIE COOTHOILIEHHS: 3aKOoHbI Oma IS
y4yacTKa LIeNH U JUIs 3aMKHYTOMH 3J1eKTpruYecKoil emnu, 3akon Jxoyns—Jlenna, npasuia
Kupxrodoa, 3akonsr @apanes A 3JIeKTPOIu3a);

OIUCHIBATH (PU3UYECKHE MPOLECCHl U SIBICHUS, MCIIONb3Ys BEJIMUUHBI: MEpeMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLIMaJIbHAsl JHEPrus, KWHETHYECKas SHEeprus, MeXaHudeckas dSHeprus, paborta



CUJIBbI, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIA YIPYTOCTH, CHJIA
TPEHUs1, MOIIHOCTb, SHEPTUs B3aMMOACUCTBHS Tea ¢ 3eMiEil BOIM3U €€ MOBEPXHOCTH,
SHEpPrus ynpyro aedopManmuy MTPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs
Temreparypa Teina, paboTra B TEPMOJIMHAMUKE, BHYTPEHHSS SHEPrus HJI€aTbHOIO
OJIHOATOMHOTOra3a, paboTa HAEaNbHOTO Ta3a, OTHOCUTEIbHAs BIAXKHOCTH BO31YyXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTATENsl; JJIEKTPUUYECKOE I10JIe, HaIPSKEHHOCTh
AEKTPUYECKOr0 II0JIA, HAINPSIKEHHOCTh IIOJII TOYEYHOIO 3apsiia WM 3apsyKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MMOTEHIMAN 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABMKYILAs CHJIA, CUJa TOKA, HAIPSIKEHUE, MOIIHOCTh TOKa,
NEKTPUYECKass EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONPOTUBIICHUE ydacTKa LENHU C
IIOCJIEIOBATEIbHBIM M MApPAJUICJIBHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPrUsd
3JIEKTPUYECKOTO MOJISI KOHJIEHCATOPA;

OOBSICHATH  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKUX  SBICHUN: MEXaHHYECKOE
JBWKEHHUE, TEIUIOBOE JBWIKEHHWE YacTHUI[ BEIIECTBAa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABIKEHHE, TU(dy3Hs, nCapeHne, KUIeHNEe U KOHICHCAUs, TUIaBJICHNE
U KpUCTAUIM3alMs, HANPABICHHOCTb  TEIUIONEPEAAud,  JIEKTpU3auus  Tel,
SKBUIIOTEHIIMAIBHOCTh IIOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT IPYroH ¢
WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IOTPEIIHOCTeH HW3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3yabpTaTaM UCCIEI0BAHUS;

IPOBOJUTh KOCBEHHBIC H3MEPEHHs (PU3MUECKUX BEIUYMH, TPU ITOM BBIOUPATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTb aOCOJIOTHBIE W OTHOCUTEJIbHbIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH  OMBITBI IO IPOBEPKE MPEJIOKEHHONW THIIOTE3bl:  IUIAHWPOBATH
OKCHEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3HpPOBATh
[IOJIYYEHHBIE PE3YIbTAThI U JEIATh BBIBOJ O CTATYCE IIPEAIOKEHHONU TUITOTESBI;
coOuro/1aTh MpaBuiia 0€30IacHOTO Tpyda NMpH MPOBEJCHUU HCCIENIO0BaHMNA B paMKax
y4eOHOro SKCIIEpUMEHTA, MpaKTUKymMa U y4eOHO-MCCIIEI0BAaTENbCKOW M MPOEKTHOM
JESTENIbHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPaTOPHOIO
000pyI0BaHus;

pemaTth pacu€THbIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJaHHON (DU3HUYECKOM
MOJICNIbIO: Ha OCHOBAaHMM aHalM3a YCJIOBUS OOOCHOBBIBaTh BBIOOp (hU3HUYECKOMH
MOJIeNIM, OTBevaroleid TpeOOBaHUAM 3aJadd, MNPUMEHATh (OPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH U TMOCTyJaThl (U3NYECKUX TEOPUH TpPH  HCIOJIb30BAHUU
MaTE€MaTUYeCKNX METOJIOB pEUICHUs 3a4ad, IMPOBOAWTH pPACUYEThl HAa OCHOBAaHUHU
UMEIOIINUXCA JaHHBIX, aHAJIU3UpPOBaThb pE3YJIbTATbl U KOPPEKTHUPOBAaTH METOMbI
pELICHHs C YY4ETOM MOJyUYEHHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyrolue MpUMEHeHUs 3HaHUN U3 Pa3HBIX pa3/iesioB
Kypca (QU3MKH, a TaKKe HMHTErpald 3HAHUM U3 APYruX NpPEeAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKICHHH C OMOpod Ha
U3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB PabOThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;



NPUBOAUTH PUMEPHI BKJIaZa POCCHMCKUX H 3apyOEKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHiA;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IPOLECCaMHu, C MO3MIUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
PUPOJIONIONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJOTHH, TIpU  3TOM
UCTIOJIb30BaTh  COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMM  JUIi  IIOUCKa,
nepepadOTKM M TPEAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISAPHOW HH(OpMAIUH,
CTPYKTYpPUPOBAaHUS W HMHTEpHpeTaluud HHPOpPMALMM, HOJYyYEHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeMyl0 HH(POPMAIIUIO U OLEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK U Ha OCHOBE aHaIU3a
UCTOYHUKA UH(POpMALUY;

IPOSBIATh OPraHU3ALMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHIMOTHEHHUS MPOCKTHBIX M yueOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyHIe C WCHOJHEHHUEM PA3IUYHBIX COLIMATIBHBIX POJIeH, IIIAHUPOBATH
paboTy TpYMIbI, pPAlMOHAIBHO PACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYalUsX, aJIcKBaTHO OLIEHMBATh BKJIAJ KaXKIOIO U3 YYaCTHUKOB I'PYIIIIbI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed npodecCHOHANbHOM — JEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust BI1 knacce npeIMETHbIE Pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSI YMEHUI:

NOHUMAaTh pOJb (U3MKKM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMANbHOM U
THUYECKON cdepax AeATeIbHOCTH YeNOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON JESITEIBHOCTH YEI0BEKa U
JAIBHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAUYEHUE  ONMUCATEIBHOM,
CHUCTEMaTH3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoit
TEOPUM — DIJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTHHE MHUpPA, MECTO (pu3Myeckod KapTHHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O IPUPOJIE;

pa3nuyarh yCJIOBHUS MNPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(sBIeHUI): OAHOPOJHOE DJEKTPUUECKOE W  OJHOPOJHOE MAarHWTHOE  IOJ,
rapMOHMYECKHE KoJIeOaHMs, MaTeMaTH4YEeCKHM MasTHHUK, HJ€albHBIA TPY>KUHHBIHN
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCAIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIeJIe aToMa, aTOMHOTI'O SI/Jpa U KBAHTOBOM MOJEIH CBETA;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W OTPaHUYEHHOCTb
WCITOJIb30BAaHUsl YACTHBIX 3aKOHOB;



AHATM3UPOBATh M OOBSCHATH DJIEKTPOMATHUTHBIC MPOIECCH U SBICHHS, UCHOIB3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKH M CIIEHUAIbHOW TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXpPAaHEHHUs JIJIEKTPUUECKOro 3apsja, cujia Amrmepa, cuia
JlopeHnia, 3akoH »3JEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenuna, cBszp JC
CAaMOUHIYKIMU B 3JIEMEHTE 3JIEKTPUUYECKOM ILIeNHU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, TTOCTYJIAThI CIICIIHAIBHOW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);
AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJIb3YsI MOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA a1 doTodPdekra, mepBeliii U BTOPOU
nocTysatel bopa, MpUHIKIT COOTHOIIEHUsT HeonpeaenéHHocrel [ 'ei3eHOepra, 3aKOHbBI
COXpaHEHHUs 3apsJ0BOT0 U MAaCCOBOTO YHCE U SHEPTHH B SJICPHBIX PEAKIMIX, 3aKOH
pPaZ0aKTUBHOTO pacmaja);

OMHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
JNEKTPUYECKOTO  MMOJIA,  TMOTEHIMAl  3JEKTPOCTATHYECKOro  MOjsl,  Pa3HOCTh
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIA, WHIAYKIUS MarHUTHOTO TOJSi, MarHUTHBIN
MOTOK, cwia Amnepa, WHAYKTHBHOCTH, JJIEKTPOIBMIXKYIAs CHJIA CAMOUHIYKIIHH,
SHEPrusi MAarHATHOTO TIOJISI MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMITYJILC, TOJTHAS
SHEPTUsl, SHEPTHUs MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi siipa, SHEPTUs CBS3H SJIpa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3UYECKUX SIBICHUN: AJIEKTPOMArHUTHAs
WHIYKIIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdEepeHITUS BOIH, TUGPAKIUS, TUCTICPCHS,
MOJTHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuii addekrt (dhororddekr), anbda-
u Oera-pacmiagpl  siAep, TraMMa-u3NydeHue  saep,  (QU3HMYECKHE  MPUHIUIIBI
CIEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeIETIATh HaIpaBiICHUE WHAYKIIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpOUTh U300pakeHHe, CO3/laBaeMoe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCUUTHIBATH €r0 XapaKTePUCTHUKHY;

MPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIs
aHanM3a W OOBICHEHUS (PU3NYECKUX TMPOIECCOB, MPOUCXOAANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaxX, B MEXKTaJlaKTUYECKOW Cpeje; HBIKCHHS HEOCCHBIX Tel,
DBOJIIOINH 3BE31T M BecenenHo;

MIPOBOJIUTh HCCIIEAOBAaHUE 3aBUCHUMOCTEH (PU3MUECKHX BEIUYMH C HCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH pPe3yIbTaThl
MOJyYEHHOW 3aBUCHUMOCTH (PHU3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX  TOTPEIIHOCTEH WM3MEpEeHWM, JejaTh BBIBOJBI IO  pe3yJbTaTaMm
WCCJICIOBAHMS;

MPOBOJNTH KOCBCHHBIC HM3MEPCHUS (PUINYCCKUX BEIMYWH, TMPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJNIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPENIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MPOBOJAMTH  OIBITHI IO TPOBEPKE TMPEIJIOKEHHOW THUIOTE3Bl:  ILIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3YJIbTAThl U I€TaTh BBIBOJ O CTATyCE MPEAIOKEHHOM TUIOTE3bl;
OTHCHIBATh METOIbI OMYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHIX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro Tpyaa IpH MPOBENEHUU HCCIENOBaHUN B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM



NESTENIbHOCTH C MCIOJIb30BAaHUEM HW3MEPHUTENBbHBIX YCTPOWCTB M J1AOOPATOPHOIO
000pyIoBaHUs;

e pemarh pacy€THbIE 33/Ja4d C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (U3NYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHalIM3a YCIIOBHS BBIOMpaTh (U3NUYECKUE MOJIEIH,
OTBeUarolre TPeOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYJIbL, 3aKOHbI, 3AKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOPUH MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pelieHuss 3ajad, MpPOBOJUTH pacu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl PEUIEHUS C Y4ETOM
MOJIy4YEHHBIX PE3y/IbTaTOB;

e pemarb Ka4eCTBEHHBIE 33/1a4H, TpeOyromue NPUMEHEHUsI 3HAHUN U3 pa3HBIX Pa3JesioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAaHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAyYHOT'O IIMKJa: BBICTpPAUBATh JIOTHYECKYIO IIETIOYKY PAacCyKIEHHIl ¢ omopod Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

® ICIOJIb30BAaTh TEOPETHUUECKUE 3HAHUS U1 OOBSICHEHHUSI OCHOBHBIX MPUHIIMIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

® [PUBOAUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® aHaIM3UpOBAaTb M OLEHMBATh IOCIEACTBHS OBITOBOM U  INPOU3BOJICTBEHHOM
NESTEIIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (PU3MYECKHMMH MpoIleccaMu, C TO3HUIIHMA
9KOJIOTHYECKOM 0e30MacHOCTH, MpeICTaBICHUIA 0 paroHaIbHOM
[IPUPOJIONOIb30BAaHUH, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

® [IPUMEHSTH pa3IMYHbIE CIIOCOOBI PaboTHl ¢ HH(MOpMaIel (HU3NIECKOTO COAEPKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHHA, TPH  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOTUM Ul  IIOUCKA,
nepepadoTKU M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpPUPOBAHHUS W MHTEpPHpETalud HHPOpMAIMK, MNOJYYEHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH(OPMALIUIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHAIU3a
UCTOYHUKA HHPOpMaLIUY;

® I[IPOSIBJIATH OpPraHM3allMOHHBIE U II03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TpOLIECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEILCKUX padoT;

e paboTaTh B IpyIIE C UCMOJIHEHUEM pPa3WYHbIX COLUAIBHBIX POJEH, MIaHUPOBATH
paboTy Tpynmbl, palMOHAIbHO PpACHpPENEsaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

® [POSBIATH MOTHBAIMIO K Oyaymed mnpodecCHOHaNbHOW JAEATENbHOCTH IO
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

COJEPKAHUE OBYYEHUA

10 KJIACC



Pazgea 1. Hayunblii MeTO MO3HAHUSA NPUPOIBI.

O®usuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOx MO3HAHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CriocoObl u3MepeHus: GU3NYECKUX BEIUYMH (QHAIOTOBBIC U IU(POBBIE U3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeITU4uH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (puU3NUeCKUX SIBJICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEII0, HJIcalbHAasl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. duznueckuit
3aKOH, TPAaHUIIbI €ro npuMeHuMocTH. Dusndeckas Teopus.

Ponp u mecro ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHOW HaydyHOM KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuibl TOKAa W HANPSOKEHUST B IEMH IOCTOSIHHOTO TOKa TMPU TOMOIIH
AQHAJIOTOBBIX U U(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil Jaboparopueit nmo ¢usuke. [Ipumepsl n3mMepeHus: PUINIECKUX
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
OoTCYETa.

[Tpsimast u oOpaTHAas 3a1a9U MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKHM, €ro IPOEKUUU HAa OCH CHUCTEMbl KOOpIUHAT.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHU OT BPEMEHHU U X IPaPUKHU.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MATEPUAIbHOW TOUKHU
OT BpEMEHH U UX TpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOW TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon u vactora oOpamenus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTelbHOE (TaHTeHIIMALHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOM TOUKH.

TexHuueckue yCTpOICTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBH)KCHHE
CHapsIOB, IIEMHBIC, IIECTepEHYATHIC U PEMEHHBIE TIEpeIadl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, UIUTFOCTPALINS KUHEMATHUECKUX XapaKTePUCTUK JIBUXKECHHUSI.

CriocoObI uccae10BaHus ABMKECHUN.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrne MTrHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HampaBnenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.



[IpeoOpazoBanme yrii0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHMe TyTeW, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yCcKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKCHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHI0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3yueHne OBMXKEHUS Teja, OpOLICHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMoit
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXY JATBHOCTBIO MOJIETA M HAYaJIbHON CKOPOCTBIO Tea.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C TIOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH IEpHoja OOpalieHHs KOHUYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

[lepBeiit 3akoH HproTona. MHepunanbHbie cucteMsl oTcuéTa. [IpuHINUI OTHOCUTENIBHOCTH
[Nanunes. HemneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHON MACCHI.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJICHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IUIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec tena, 1BHXKyIIerocs ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JABUKEHHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHuUecKrne YCTPOHCTBA W TEXHOJIOTMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKECHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenue nqrkeHus Tel B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHIPOB WJIM IIAPOB Pa3HOW MAacchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECHUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TN
Ha €ro YCKOpPEHUE B HHEPIUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIIMX B PE3YJIbTATEe B3aUMOIECHCTBUS TEIL.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MMaICHUHU.

[{enTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmMuKym.



N3mepenne paBHOECHCTBYIONIEH CHJT TIPH JIBHXKEHHUH OpycKa 10 HAKJIOHHOMW TIJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABMKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUil OJIOK.

N3mepenne kodddunrenTa TpeHus Mo BEIWYHHE YTI0BOr0 KOd((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C  TEPEMEHHBIM
K03 PHULIMEHTOM TPEHHUS.

W3yuenue nBuKeHUs rpysa Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBUKEHUE TBEPIOTO Teja.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpameHus. Ilnedo cuibl. CinokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpyrnpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILIETO IIOMIAIb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 MU3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHHH MOMEHTA
UMITYJIbCA B [IEHTPAJIbHBIX MOJISIX.

Pabora cunel Ha MalioM W Ha KOHEYHOM mnepemerieHuu. ['paduueckoe mnpencrasieHue
paboThI CHITBIL.

MOIIHOCTD CHUJIBL.

Kunernueckass sHeprus maTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTUH MATEPUATILHON TOUKH.

[ToreHnnanpHBIe M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHumaneHas
SHEPrus ynpyro negopMHpoBaHHOW NpyuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAaMOHHOM TToJie. [loTeHnmanbHass sHeprus Tena B TPAaBUTALIMOHHOM I10JIE€ OJAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b paOOThl HEMOTEHIMATIBHBIX CUJI C U3MEHEHHEM MEXaHHMYECKOH PHEPIUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.



VYpaBHenue bepHymm Ui UI€ATBHON MUIKOCTH KakK CJEACTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKOW SHEPTUH.

TexHuueckue ycTpoHCTBA U TEXHOJIOTMYECKUE IPOLECCHI: JABMIKEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

W3mepeHrie MOLHOCTH CHJIBI.

H3MmeHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTCHIMAJIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaJCHUU.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

W3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuitbl TATH, CKOPOCTH MOJIEITH SJICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHEHME U3MEHEHMS UIMITYJIbCA T€Jla C UMITYJIbCOM CHUIIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHSL.

Omnpenenenne pabOTHI CUIIBI TPEHUS IPU ABUKCHUHU TeJa MO0 HAKIIOHHOW TJIOCKOCTH.

Pa3pnen 3. Moaekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe aBmkeHHe. XapakTep IBIKEHUS U B3aUMOJICHCTBUS
YacTuIl BelecTBa. Moenu CTpOeHUs Ta30B, JKUIKOCTEH U TBEPABIX TEJ U 00BICHEHUE CBONCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemiectBa. [locrosunas ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u crocobbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens wuaeaNbHOrO ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOpUM: YacTUIBl Ta3a
JBUKYTCS XaOTUUECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temmeparypa
(mwkama Ttemnepatyp KenbBuna). 3akon J[lanerona. M3ompomeccsl B HeadbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHre U30IPOLIECCOB: N30TEPMa,
n30x0pa, nzobapa.

CBs3p MEXIy [aBIEHUEM U CpPEAHEW KHUHETUYECKOW DSHEpPruel IOCTYNATENbHOIO
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCONMIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOIECChl: TepMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Mopenb OpOYHOBCKOTO JBHKEHUSI.

Buneopomnuk ¢ 3anucho peabHOro OPOYHOBCKOTO TBUKEHHUSI.



Huddy3us xuakocTei.

Mogens onbita HITepna.

IIpuTsxeHnue MOJIEKyII.

Mopenu KpucTaJuIM4eCKUX pelETOK.

Habmroenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropsiyeil U X0JIOJHOM BOJIOM.

H3ydyeHrne WU30TEpPMUYECKOro TMporecca (pPeKOMEHJOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

Hzydenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbi.

Tepmonunamuueckass  (TZ)  cucrema. 3agaHue  BHEIIHUX  YCJIOBUM IS
TEPMOJMHAMUYECKON cucTeMbl. BHemHue u  BHyTpeHHue mnapameTpbl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CpPEJHHE 3HAYEHHUs BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe nauano repmogunaMuku. CaMONpou3BOJIbHAS pPellaKcalys TePMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenp wuaeanpHOro raza B TEPMOJMHAMHMKE — CHCTEMa YpPaBHEHWU: YypaBHEHUE
MenneneeBa—Knanelipona 1 BbIpaKE€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENIN: HU3Kas KOHIEHTpAIMsl YacTHUIl, BBICOKHE TeMIepaTrypsl. Beipaxxenue mis
BHYTPEHHEHN 3HEPTruy OJHOATOMHOI'O UAECAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMHUKE. Berancienne padboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenauya kak crmoco0 HW3MEHEHUS BHYTPEHHEH HHEPruM TEepMOJIMHAMUYECKOU
cucTembl 06e3 coBepieHus padboTsl. KOHBEKIS, TEMIONPOBOTHOCTD, U3TyUCHHE.

KomnuectBo TemioTel. TemoéMKOCTh Tena. YIenpHas W MOJSpHAs TEIIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TEIUIOTa CropaHus TOIUIMBA. Pacuér kommyecTBa
TEIUIOTHI IpH Terionepenade. [lonstre 06 aquadatHoM mpoiiecce.

[lepBbiii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U paborta
KaK Mepbl U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUIS PABHOBECHBIX MPOILIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcomoTHas Temneparypa.

BTtopoii 3aKk0H TEpMOJIMHAMUKH I HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaTh
TEIJIOTY OT OoJiee XOJIOAHOTO Tena K Oosee Harperomy 0Oe3 kommencaruu (Kmaysmyc).
HeobpaTumocTs TpUPOTHBIX TPOIECCOB.

[Ipunnune! aeiicteus TernoBbix Mamud. KITI.

MakcumanbHoe 3Hauenne KIIJI. [ukin Kapno.

DKOJIOTHYECKUE aCMEeKThl MCIIOIh30BaHMsI TETUIOBBIX JBHUTaTeNel. TernoBoe 3arps3HeHue
OKPYXKarOILEH Cpebl.

TexHu4eckue ycTpoicTBa M TEXHOJIOTUYECKHE IMPOILECCH: XOJOAWIBHUK, KOHAUIIMOHED,
TU3ENIbHBIA U KapOIOpaTOpHBIA JIBUTATENIH, MapoBas TypOWHA, TOJYYEHHE CBEPXHHU3KHX



TEMIIEpaTyp, YTWIM3aLUs «TEIJIOBBIX» OTXOJOB C MCIOJIb30BAHUEM TEIUIOBOIO HAcoca,
YTUIU3ANUsS OMOOPTaHUIECKOTO TOTUTMBA AJIsI BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a11adaTUueCKOM PaCIIMPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHUE yJIeNbHBIX TEIJI0EMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTtHOro npoiiecca.

KoMnbroTepHble MOAENIN TEIJIOBBIX JBUTaTENEH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3mepenne yaenbHOU TeI0OEMKOCTH.

HccenenoBanue npouecca OCTbIBAHKS BELIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydeHune B3aMMOCBSI3M SHEPIUU MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUSL U TEMIIEPATYPHI
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobi.

[TapooOpa3oBanne u KoHjeHcalus. McmapeHue © KulleHuWe. YJenbHas TeIioTa
napooOpa3oBaHusl.

Hacpiiennble ¥ HeHachllleHHbIE Tapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BnaxHocTps Bo3yxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Teiaa. AHU30TPONUS CBOMCTB KPUCTAJIIIOB.
[InaBrnenue u kpucTauM3anus. Y aelnbHas TeroTa miaaBienus. Cyonumanusl.

Hedopmaruu tBEpAOro tena. Pactsokenne u cxartue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmariuii.

TennoBoe paclIMpeHnue KUIKOCTEH U TBEPABIX Tel, 00BEMHOE U JTUHEHHOE pacUIupeHHE.
AHTapMOHHM3M TEIIOBBIX KOJEOAHUN YaCTHUI[ BEIIeCTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTskeHHEe. KoadduiimeHT moBepXHOCTHOTO HaTsHKeHUs. KanunspHbie
ABJEHU. [{aBleHne 110 UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. Dopmyia Jlaraca.

TexHuueckne yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: KUIKHE KPUCTAILIBI,
COBPEMEHHBIE MaTEpHUaJbI.

Hemoncmpayuu.

TermoBoe pacmmpenue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBICHUU.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OnBbITH ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanunnspueie sBieHus.

Moeny HEHbIOTOHOBCKOM YKHUJIKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

UccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMYECKOTO BENIECTBA.



Bunpr nedopmarnmii.

Habmronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEpPHOCTE UCTIAapEHUSI )KUAKOCTEH.

N3mepenne yaenbHON TEITOTHI IJIaBJICHUS JIbJA.

M3yyeHue CBOMCTB HACBHIICHHBIX I1aPOB.

N3mepenune abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OIIEHKA MAacChl IapoOB B IIOMEILICHHUH.

Hzmepenne ko3 duirienTa noBepXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMalii Pe3HHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe none.

Onextpuzauus Tea U €€ MposBIEHUSA. DJIEKTPUUECKUM 3apsn. [IBa BHa 3JEKTPUUYECKHUX
3apsaaoB. IIpoBOJHMKM, AMAIEKTPUKU U IOJYIPOBOAHMUKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsAll. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

B3aumogeiictBue 3apsaaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apSbl.

Hanpspk€unocts  anekrpuueckoro mois. IlpoOubiit 3apsa. JluHuu HanpspkEHHOCTH
3JIEKTPUYECKOTO 1oJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB U HAIpSKEHUE.
[ToreHunanbHast ~ dHEprust  3apsga B JJEKTPOCTATUUYECKOM  IIOJIE. [Torenuunan
alIeKTpocTaTnyeckoro mnosis. CBs3p HANpPsDKEHHOCTH MOJS M PAa3HOCTH IOTEHIMANIOB  JUIS
AIEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOIHOTIO).

[IpuHUUI Cyneprno3uIK JIEKTPUYECKHUX MOJIECH.

[Tone Toueuynoro 3apsma. Ilome paBHOMepHO 3apstkeHHOU cdepsl. [lome paBHOMEpPHO
3apsDKEHHOTO 1Mo 00BhEMY 1mapa. [lose paBHOMEpHO 3apsKeHHOW OECKOHEYHOW TIIOCKOCTH.
KapTuns! TMHNUN HAIPSHKEHHOCTH ITHX MOJIEN M SKBUIIOTEHIIMAIBHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PAaBHOBECHS 3aps10B.

JIMdIIeKTPUKHY B AJIEKTPOCTaTUYECKOM TToJie. J{ManekTpuyeckas IpOHUIIaeMOCTh BEIIECTBA.

Kongencarop. OnexTpo€MKOCTh  KOHJEHCATopa. DONeKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapamiensHOE  coequHeHWe  KOoHAeHcaTopoB.  IlocnmemoBarenbHoe — coenMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

JIBrKeHME 3apsHKEHHON 4acTULBI B OHOPOJHOM IEKTPUYECKOM ITOJIE.

TexHnuecknue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOIpuOOpOB, KOHIEHCATOPHl, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

DNEeKTpUUECcKOe MoJje 3aps>KEHHBIX IIapUKOB.

DNEKTpUUECKOe MOJe IBYX 3apSKEHHBIX IJIACTHH.

Mopens anekTpocTaTunieckoro reueparopa (Ban ne I'paada).

ITpOoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKas 3alUTa.



YCTpolCTBO U ACMCTBHE KOHIEHCATOPA MOCTOSHHON M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTosiHUS MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apska v pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OrneHka cul B3auMOJIEHCTBUS 3apsHKEHHBIX TEl.

Habmroienue npeBpallieHus SHEPTruu 3apsbKeHHOT0 KOHJIGHCATOpa B SHEPTUI0 U3ITyUeHUs
CBETOAMO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHeHCaTop.

Pacnipenenenne pa3sHOCTM NOTEHLUUANOB (HANpsOKEHWsS) IPU  IOCIEA0BATEIbHOM
COEIMHEHUU KOHAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwuita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymeCTBOBAHMSI IOCTOSIHHOTO —3JIEKTPUYECKOro TOKa. VCTOuHMKM TOKa.
Hanpsokenue U u DJ1C é.

3akon OMa a1 yyacTKa LenH.

DNEeKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTUBIEHUS  OJHOPOAHOIO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAJU IIONEPEYHOr0 CEYECHHs. YIEIbHOE CONPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOe, NapauIEIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
Pa3BEeTBIEHHBIX dIeKTpuIeckux 1eneit. [Ipasmia Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIIEISIEMAsi HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHE MCTOYHHMKA TOKa. 3akoH Owma isi TOJIHON
(3aMKHYTO¥) 3JIeKTpUUYECKO 11enr. MOIHOCTh NCTOYHHMKA TOKa. KOpoTKOe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

HccnenoBanve 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHHA JUId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh CONPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBIEHHS IIPU IOCTOSIHHOM
HaNPSDKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amMplkaHUE TaJIbBAHUYECKOTO JIEMEHTA M OLIEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

HccnenoBanne CMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBICHHS TPOBOTHUKOB.



HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JUISl JIAMITBl HAKAJIMBAHMSL.

YBenuueHue npeaena n3MepeHus amrnepmeTpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3apucumocty D/1C rabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOIIIHOCTHA MCTOYHHMKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuueckas MIPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  COIPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXIpoBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLUALHUS. DIEKTPOIIU3.
3akonbl dapazes A 3AEKTPOIIN3a.

OnekTpuueckuidi TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIaMIIbl,
3JIEKTPOHHO-Ty4YeBast TPyOKa, MOIYNPOBOAHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (HOTOAMO,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJIOB U NOJYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HaGnronenue snextponusa.

W3mepenue 3apsa OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH CONTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYecKU NPAKTUKYM.

Crioco6b! n3MepeHus: (PU3NYECKUX BEJIHUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOPHBIE pa0OThI, TPAKTUKYM).

Me:xnpeamerHbie CBA3H.



Nzydyenue kypca pusuku yriay6néHHoro ypoBHs B 10 Kiacce OCymecTBIACTCS C y4ETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMuUA, C6A3AHHbBIE C UYUCHUEM MEMO008 HAYYHO20 NOZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MNPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalomiel  cpeabl,  yTUIM3alus
OMOOPraHMYECKOr0 TOIUIMBA JJISl BBIPAOOTKHU «TEIUJIOBOM» M 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B )KUBOM MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJKOCTEH U
ra3oB, JKUJKWE KPHUCTaUIbl, DJJIEKTPUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOIUTUYECKAs
JCCOLMaIus, TajbBaHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue IBUKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMU (KPOHINTEHH, pemérdyaTsie
KOHCTPYKIIMH), UCIIOIH30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOM XONOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUs COBPEMEHHBIX MaTepualioB, B TOM 4YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  J3JEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOJTYIPOBOAHUKOBBIE IPUOOPHIL, FaJIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBie MOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHutHoe moue.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
WHIYKIIHAH.

MarautHoe Tojie TPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KATYIIKU M KPYTOBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIE€HUE U MOTYJIb.

Cuna JlopeHma, €€ HampaBi€eHHE W MOAYJb. JI[BMKEHHE 3apsKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

MaruauTtHoe nose B BemecTBe. eppoMarHeTuku, napa- U IMaMarHeTUKH.

TexHuuyeckue ycTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIn
DIIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH MHIOYKIMM MarHuTHOTO IIOJIA IOJIOCOBOTO M MOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOW MHAYKUUU TOJS JJIUHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IIEKTPOM3MEPUTENIEHOTO IPUOOPAa MAarHUTONIEKTPHUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHATa Ha PaMKy C TOKOM.

N3mepenue cuinbl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHutHOM uMHAykmuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3JIeKTpUUECKOE IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOJHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camonnaykuuu. 3/]C caMOMHIyKIHH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOMJI, 3aIIUTA OT 3JIEKTPU3ALMH TEN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune sBneHus 3J€KTPOMarHUTHON UHTYKIIUH.

Uccnenoanue 3aBucumoctd IDJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBiieHME CAMOMHTYKIIU Y.

Hccnenosanne 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LEMN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBJIEHUS CAMOUHTYKIUH.

COopka Mozenu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe M AMHAMHUYECKOE  OMMCAHUE.
OHepreTuyeckoe ONHUcaHue (3aKOH  COXpPaHEHHsS  MEXAHWYECKOM  »Hepruu). BriBog
JUHAMHYECKOIO  ONMCAaHUS TapMOHMYECKHUX KOJE€OaHMM U3 HX OHEpPreTM4eckoro u
KMHEMaTUYeCKOTO OMUCAHMUS.

Ammumatyna u ¢daza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWH MCXOAHOW BEIIMYMHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon u yacrora konebanuii. Ileprnoa Manbix cBOOOIHBIX KOJIEOAHHH MaTEMAaTHYECKOTO
MmasiTHUKa. [leproa cBoOGOAHBIX KONeOaHU MPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aryxarommx KosneOaHusix. BoiHykneHHsle konebGanusi. Pe3onanc.
Pe3zonanchas kpuBas. BnusHue 3aTyxaHus Ha BUJ pe30HAaHCHON KPUBOM. ABTOKOIEOAHMS.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKUE IPOLIECCHI: METPOHOM, YacChl, KayelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

Habumronenne He3aBUCHMOCTH IepHOJia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KojeOaHWi U 3aBUCUMOCTH MEPHOJa CBOOOTHBIX KoJeOaHu
OT COMPOTHBIICHUS.

HccnenoBanne kosneOaHWii rpy3a Ha MAacCHBHOM NpPYKHHE C LENbIO (OPMHUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTU MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBI)KEHHUS TENa B X0JIe KOJIeOaHH Ha yIIPYroM IMOBECE.

N3yueHune ABUKEHUS HUTIHOTO MasITHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHui.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnekmpomaznummnsie Ko1edanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B HJICATHLHOM
konebatenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYABl 3apsja KOHAEHcaTopa C
aMIUTMTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B U1€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxamomue 3JeKTPOMarHuTHble KosieOaHWs. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

IlepemeHHBI TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HAYEHHUE CHUJIbI TOKA U HAIPSHKEHUSI IIPU Pa3IMuHON opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.

CunycouganbHbli IEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTyIlIKa UHAYKTUBHOCTHU
B LIENIM CHHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanpubiii Tpancopmatop. [IponsBoacTBo, nepenada U mMoTpeOIeHUE IIEKTPUISCKOM
SHEPIHH.

OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJCTBE 3JIEKTpOoIHEpruu. KynbTypa ucCnoiab30BaHUs
AIIEKTPO3HEPTUHU B NTOBCETHEBHOM JKHU3HH.



TexHuueckrne YCTpPOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: JJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IEKTPOMArHUTHbBIE KOJIEOaHMSL.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJIE€OaHUN OT MHIYKTUBHOCTHU U EMKOCTH KOHTYpA.

OcumsuiorpaMMBbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXarIKX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenp 37eKTpOMAarHUTHOTO FeHepaTopa.

BbIHYX1€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHHU .

Pesucrop, karyiika MHIYKTUBHOCTH U KOH/IEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

YCTpOoHCTBO U IPUHITUIT ACHCTBUS TpaHChopMarTopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBaHue MepeMEHHOT0 TOKa 4epe3 IOCIeI0BaTeIbHO COeIMHEHHbBIE KOHJIEHCATOopP,
KaTyILKY U PE3UCTOP.

HabumtoieHne 351eKTpoMarHuTHOrO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBLE GOTIHDL.

MexaHuueckue BOJIHBI, YCIOBHUS HX pacnpocTpaHeHus. [lonmepeuHble UM IpOJOJIbHBIE
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs! U AjuHa BOJIHbL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeoMiIeHUe, UHTephepeHIs U AUdpaKIys.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJH: OTPaXEHHE, IPEIOMIICHHE, IOJISIpPU3ALNS,
uHTepdepeHus 1 1udpaKius.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHIMIIBI paguOCBS3U U TeAEBUACHUA. Pagronokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAroIIeH Cpeibl.

TexHUueckue ycTpoicTBa M NMPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeleBU30p, aHTeHHa, TenepoH, CBYU-meus, ynabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJIEOaHMIA.

Habmroienue orpaskeHus U NpeioMIIeHHUs] MEXaHUUECKHUX BOJIH.

Habmonienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.



HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOM W YacTOTOM
KoJe0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Ob6napysxeHne HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyYEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHuUs: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamMosiMHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHsblit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUN B ILIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnienne cBera. 3aKOHbl IIPEJIOMIIEHUS CBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3aTenab InpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA Yepe3 I'PaHUIly pasjelia
JIBYX ONTUYECKHUX CPEJ.

Xon nyueit B mpu3me. ucnepeus ceera. CliokHBINA coctaB Oenoro ceera. L[Ber.

[TonnHoe BHyTpeHHee oTpaxkeHue. IIpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparonue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKyCHOE pacCTOSHUE U
ONTHUYECKAsl CUJIAa TOHKON JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKA3aTesl IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEero JIMH3Y O]l IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOM ONTHYECKON OCH.
[ToctpoeHue n300pakeHuii TOUYKU U OTPE3Ka MPSAMOIl B COOUPAIOIINX M PACCEUBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromias cocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIIMOHHON KapTUHE OT JABYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMepr! KilaccuuecKuX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakmus cera. [udpakinuonnas pemérka. YciaoBue HAOMIOAEHUS TJIaBHBIX
MaKCHMMYMOB IIPH MaIEHUY MOHOXPOMATHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOICTBA M TEXHOJIOTMYECKHE MPOLECCHl: OYKM, JIyla, IEepHUCKOIL,
dboroanmapaT, MHUKpPOCKOI, MPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHMSI CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

HabmiofeHre noiHoro BHYTpeHHEro oTpakeHust. Moiens CBeToBO/Ia.

HccnenoBanue xo/1a CBETOBBIX IYYKOB YepPe3 IJIOCKONAPAIIEIbHYIO TUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6mronenue untepdepeHium cera.

HaOironenne nBeTOB TOHKNX IUIEHOK.



Hab6mronenue audpakuun cBeta.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenne nudpakioHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HaGnronenue nonspusanuu cBeta.

[TpumeHeHre NOaIPOUI0B ISl U3YYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHHSI OT BelecTBa (Ha MPUMEpE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue T€IECKONMYECKUX CUCTEM.

Habmonenne nudpaxyuu, nHTEpPEPEHINN U MOJISIPU3ALNHN CBETA.

W3y4eHne noaspu3anuu CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenue naTephepeHIM Ja3epHOro N3Iy4eHUs Ha JBYX LIEIAX.

Hab6mronenue nucniepcumu.

Hab6monenue u ucciaenoBanue 1upakiimoOHHOTO CIIEKTpa.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[TonydyeHnue cniekTpa U3IydeHHs CBETOMOA IPU NOMOIIH AU(PAKIIMOHHON peIIETKY.

Pa3nes 6. OcHOBBI cielUAJbLHONH TEOPUU OTHOCUTEIbHOCTH.

I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. [IpeoOpazoBanus  Jlopenua.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHHUE BPEMEHU U COKpallleHue
JUIMHBI.

OHEeprus U UMILYJIbC PENSTUBUCTCKON YaCTHUILIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPIUs MOKOS.

TexHUuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECChl: CIIyTHHUKOBBIE NMPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHn4eckuit SKCIepUMEeHT, 1a00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpezneneHyue UMITYJIbCa U SHEPTUU PENSATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil oyaiusm.

PaBHOBeCHOE TeIUIOBOE H3JIyueHHe (M3JydyeHHe aOCOIIOTHO 4YEPHOro Teia). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJILC (HOTOHA.

®otoadpdexr. Onbitol A. I'. Cronerosa. 3akoHbl poTtodddexra. YpaBHeHHe DUHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BomHoBeie cBoiicTBa yactul. Bonubl ne bpoind. [InuHa BosiHBI ne bpoiinsg u pasMepsl
o0nacTH  JOKamu3alUM  JABIKYyLIeHcs dacTuipl.  KopmycKymsipHO-BOJHOBOH — Tyanu3M.
Judpakius 31eKTpOHOB Ha KpUCTaIaX.



Crnemnuduka n3mepenuii B Mukpomupe. CooTHoIeHus Heonpeaenéanocrei [ eitzenbepra.
TexHUUECKHE YCTPOMCTBA U TEXHOJIOTMYECKUE MPOIECCHI: CIIEKTPOMETP, (HOTORNIEMEHT,
¢doTonaTunK, TYHHEIBHBI MUKPOCKOII, COJTHEYHAasi OaTapesi, CBETOUO/.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToauoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBanue porope3ucropa.

Wzmepenne noctosuHoii [Inanka Ha ocHoBe uccnenoBanus GoTtosddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u mormiouieHHe (OTOHOB MPH MEpPEXoje aromMa ¢ OAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUU aTOMa BOAOPOa.

CrnoHTaHHOE W BBIHYXKJICHHOE U3JTydeHue cBera. Jlazep.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: CIEKTPaJIbHbIM aHaIM3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmtoienue nuHeivaTbix CieKTpoB.

YCTpOoKCTBO U AEMCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHUILI.

Omnpenenenye JUIMHbBI BOJIHBI JIA3€PHOTO U3IYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HaOGnronenue nuHeHyaToro crekTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punoepra.

Tema 3. Qusuka amommno20 A0pa u 1eMeHMapHLIX YaACHUY.

Hyknonnas mozmens sanpa I'eitzenbepra—MBanenko. 3apsn sapa. MaccoBoe yucio spa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NMO3UTPOHHBIN OeTa-pacnaia. ['amma-
U3JIy4CHHUE.

3aKOH paguOaKTHBHOIO pacnaaa. PaavoakTtuBHble wn3oTomsl B mpupone. CBolicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiausHue paaroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢dbon m3nyuenus. [lozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT macchl sapa.

Snepubie peakuuu. Jlemenue u cuHTe3 snep. SaepHble peakTopbl. [IpoGiiemsbl
YIPaBISEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
SHEPreTHKH.

MeTopl perucTpalyy U UCCIe0BaHUs AIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAIbHBIE B3aUMOJCHCTBUA. baprnoHsl, Me30HBI U JIeNTOHHI. [IpencraBineHue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

®usuka 3a npenenamu CTaHaapTHOW Mozienu. TéMHas Matepust U TEMHAsI SHEPTHSL.



EnuHCcTBO m3nueckoil KapTHHBI MUpA.

TexHudeckue yCTpOHMCTBA U TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETpP, Kamepa BuibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETPA.

Wzyuenue nornouieHus 0eTa-uyacTUl] allOMUHHAEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMUU. [IpukiagHOoe U MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIs OOBSCHEHUS MPHPOABI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTUYECKUE TEJIECKOIbI,
panuoTeNecKonbl, BHEATMOC(HEpHAsk aCTPOHOMHUSI.

Bun 3Bé31H0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKECHUE.

Conneynas cucrtema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bI, WX OCHOBHBIC XapakTEPUCTUKU. JlMarpamMma «CHEKTpaJbHBIA KJjacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIs
3BE3]1 TJIAaBHOW  IOCJIEOBAaTEIbHOCTH. BHyTpeHHee crpoenune 3BE34. CoOBpEeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUM U 3BOTOLMH COJIHLIA U 3BE3]T. DTallbl )KM3HU 3BE3I.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turb
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naonwooenus.

HabGmionenust  3BE3mHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JJIS OMNpEACNICHUs] TOJOKEeHUs] HEOECHBIX OO0BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311si CeBEpHOIo MOyLIapus U IpKue 3BE3/1bI.

Habmtonenus B Teneckon JIyHbl, MIaHeT, TYMAaHHOCTEH M 3BE3THBIX CKOTICHUH.

Du3nYecKUl MPAKTUKYM.

Cnioco6s1 n3MepeHus GU3NIECKUX BEITMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U IU(MPOBBIX
U3MEPUTEIIBHBIX TMPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OIlEHKa TpaHUI
MO PELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (DU3UIECKUX
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIaDopaTOpHbIE PA0OTHI, MPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

O6o0mieHne W cuUCTeMaTu3alMs  COAepX aHUs  pas3ienoB Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKaA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,
«OCHOBBI CIIEIMANIBHON TEOpUHU OTHOCHTENbHOCTHY», «KBaHTOBas Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.



Ponp ¢u3nku m acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIHMAIbHOW |
THYECKOH cdepax IeATETbHOCTH 4YeNOoBEeKa, poib M MecTo (U3MKU M aCTPOHOMHMHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpA, 3HAYCHUE OIMCATEIIBHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTEIIBHONW M TPOTHOCTHYECKOW (YHKIIUHA (PU3HUECKOU TCOPUH, POJIb GU3HUECKOU TCOPUHU
B ()OPMUPOBAHUU MPEACTABICHUN 0 PU3NYECKON KapTHHE MHpa, MeCTO (U3UYECKON KapTHHBI
MUpa B 001EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€ToM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpedmemuvie NOHAMUA,CEAZAHHBIE C UYUECHUEM MEMOO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEINb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: perieHre CUCTEMbl ypaBHEHUH. TpuroHomerpuueckue QyHKIUH: CHHYC,
KOCHUHYC, TAQHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIAECTBO. BekTopel M ux
MPOEKIIMA HAa OCU KOOpAHMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHbIE 31eMEHTapHBIX (DYHKIUM.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEAEICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

buonocua: >nekrpuueckue SBICHUS B KUBOM Npupoje, KoseOaTelbHbIE JBUKEHUS B
JKUBOW  MPUPOJE,  DKOJIOTMYECKHE  PUCKM  IpPU  IMPOU3BOACTBE  DIIEKTPOIHEPIHH,
3JIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAKIIEH Cpelbl, YIbTpa3ByKoBas JIUAarHOCTUKa B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI NPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUIMYECKOM PElIETKH, CIIEKTPAIbHBIN aHATIU3.

T'eozpaghusa: marHuTHBIE TIOMIOCA 3E€MIIH, 3aJI€)KU MArHUTHBIX pyl, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMEHEHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, AIEKTPOABUTATENb
SlkoOu, reHepaTOp TMEPEMEHHOIO TOKa, WHAYKIHMOHHAs TIeuyb, JUHUM 3JIEKTpoIepesady,
ANIEKTPOABHUraTeNb, pajap, paJAuONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpPa3ByKOBasi JUarHOCTHKa B TEXHUKE, MPOEKIMOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
CoJIHE4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siI€pHAsi SHEPreTHKA U SKOJIOTMYECKHE acTIeKThI
€€ pa3BUTHS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
I

TEeMIIPOTrPaMMbI

KosnnyecrBoyacos
Bcer Konrpoabsnbiepador  IIpakruuyeckuepador
0 bl bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIM METO/I HIO3HAHWSA ITPUPO/IbI

11 Hay4npliiMeTOAITO3HAHUSTIPUPOABI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crarukarépaororena 5
2.4 3aKOHBICOXPAHEHUS B MEXAHUKE 10
Hroromnopasznery 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOP 15 1
U
3.2 Tepmonnnamuka. TennoBbleMalInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOEOIIe 24 1




4.2 [ToCTOSHHBINAIEKTPUUECKUHTOK 24
4.3 Toxku B pa3nmuyHBIXCpeaax 6
Uroronopazneny o4
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
PesepBHoOeBpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MaruauTHoemnosne 14
1.2 DIIEKTPOMAarHUTHASUHIYKLHS 13 1
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbI
2.1 MexannueckruekoaeOanus 10
2.2 DNeKTPOMarHUTHBIEKOJICOaH s 15
93 Mexanuveckue u 10 1
AJIEKTPOMATrHUTHBICBOJTHBI
24 Onrtuka 25 1
Hroronopasznery 60

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

3.1 OcuoBrel CTO 5 1
Hroronopaszaeny 5
Pa3znen 4 KBAHTOBASA ®U3UKA
41 Kopnycxglnﬂpﬂo- 15
BOJIHOBOM1yaJln3m
4.2 ®duznkaaroma 5
43 ®u3nka aTOMHOTO s1/1pa U 5

OJIEMCHTAPHBIX YaCTUI]




Hroronopaznery 25
Paznen S.OJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
51 DNEeMEHTBHIACTPOHOMUH U 12
acTpou3uKu
Hroromnopazaeny 12
Paznen 6.OM3NYECKHUN MPAKTUKYM
6.1 OU3NYECKUNTTPAKTHKYM 16 16
Hroronopasznery 16
Pa3nen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
NPEMETHOTO COJIEPYKAHUS U
7.1 OIIBITA ESTEIBHOCTH, 15
NpUOOPETEHHOTO NIPU U3YUCHUN
Kkypca pusuku 10 — 11 kmaccon
Uroronopazneny 15
PezepBHOEBpEeMs 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16
[TPOTPAMME







