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1L.INIAHUPYEMBIE PE3YJBTATHI OCBOEHUS YYEBHOM JUCIHHUITIJIMHBI
«DU3UKA»

JIMYHOCTHBIE PE3VIJIBTATHI:

HpOfIBHﬂIOIHI/II;'I YBAXKCHUC K JIIOAAM CTApIICTO IIOKOJICHHUA M TOTOBHOCTH K YYACTHIO B
COITMAIIbHOM MoAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

3a00TsmuUiCsS O 3alIUTe OKPYXKAIOMIeH Cpelbl, COOCTBEHHOW M UyXOi 0€30MacHOCTH, B TOM
qucie nudpoBoi.

METAIIPEJIMETHBIE PE3VJIbTATHI:

MertanpeameTHble pe3ynbTaThl OCBOCHMSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl JOJKHBI
OTpaXkaTh:

1. OBnajienue yHUBEpCaIbHBIMH YIeOHBIMHU ITO3HABATEIHHBIMHE JICHCTBHUSIMHU:
a) 0a30BBIC TOTUYECKHE ICHCTBHS:

CaMOCTOATENILHO ~ (POPMYyJMPOBaTh M aKTYaJIM3UPOBATh IPOOJEMy, paccMaTpuBaTh e
BCECTOPOHHE;

YCTaHaBJII/IBaTB CymeCTBeHHBIﬁ HpI/ISHaK HUJIN OCHOBAHUA IJIA CpaBHeHI/ISI, KHaCCI/I(i)I/IKaHI/II/I )41
00001IeHMS;

OTIPEICIIATH IEJTH JISATEIbHOCTH, 3aJ1aBaTh TapaMeTPhl M KPUTEPHH UX JOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPHUBACMBIX SIBJICHUSX;

BHOCHTH KOPPEKTHUBBI B JESATEILHOCTH, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB MM,
OILICHUBATHb pI/ICKI/I HOCJIG[ICTBI/If/'I JACATCIIBHOCTH,

pa3BI/IBaTB eraTI/IBHOe MBIIIJICHUC HpI/I peH_ICHI/II/I KN3HCHHBIX HpO6JIeM;

0) 0a30BbBIC UCCIICIOBATEILCKUE ICHCTBUS:

BJIQJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIILCKOW W TMPOCKTHOW IESATCILHOCTH, HAaBBIKAMU
paspenieHus mpooIem;
CIIOCOOHOCTh M TOTOBHOCThH K CAMOCTOSITEIIBHOMY MOWCKY METOJIOB PEIICHUS MPAKTHYECKUX
3a/1a4, MPUMEHEHUIO PA3TUYHBIX METOIOB TIO3HAHMS,
OBIIQJICHUE BHJAMHU JEATCIBLHOCTH IO TOJYYCHUIO HOBOTO 3HAHHUS, €r0 HWHTEPIPETAIHH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3NUYHBIX Y4EOHBIX CHUTyalMsIX, B TOM YHCIE MPH
CO3JaHUHN y‘~IG6HBIX N COLMATIBHBIX ITPOCKTOB,
(hopMHUpOBaHHE HAYYHOTO THIIA MBIIUICHHUS, BIAJICHHEC HAYYHOW TEPMHHOIOTHEH,
KITIOYECBBIMH MTOHATUSMHU U METOIAMU;
CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIIbHOW JEATEIBHOCTH H
KU3HCHHBIX CUTYaIUsX;
BBISIBJISATh TPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJTU3UpOBaTh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
€C pCIICHUA, HAXOAHUTb APrymMCeHTHI JId OOKAa3aTCJIbCTBA CBOUX YTBep)KHeHHﬁ, 3a1aBaThb
napaMeTpbl U KPUTEPUU PEIICHUS;
aHAJM3UPOBATh NOJYYCHHBIC B XOJIE PEIICHHS 33714 Pe3yIbTaThl, KPUTUYECKU OLCHUBATh HX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
JaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHUBATh MTPHOOPETEHHBIN OIIBIT;
pa3p2163.TbIBaTb IJIaH PCIICHUA HpO6H€MBI C Y4CTOM aHaJIn3a UMCIOIUXCA MAaTCpHUAJIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;
OCYIIECTBIISATh LEJICHATIPABICHHBIA TOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JEHCTBHS B
PO ECCHOHATIBHYIO CPELY;
YMETh  IEPEHOCHTh  3HAHUS B  I[IO3HABATEIBHYKD W  TPAKTUYECKYyID  00iacTu
KHU3HEACATSIILHOCTH;



YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IMTPECAMCTHBIX O6J18.CT€I>’I;
BbIJIBUT'aTh HOBBIC UJICH, IPEAJIAraTb OPUIrHHAJIBbHBIC ITOAXOALI U PCHICHMA
CTaBHUTDb HpO6JICMLI " 3a1a4y, JOITYCKAIOIINC AJIbTCPHATUBHBIC PCUHICHU S,

B) pabota ¢ nHpopMaIuei:

BJaJCTh HABBIKAMH TOJyYCHHS HWHPOpPMAIlMd W3 HCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIECTBIIATh TIOWCK, AaHajW3, CHUCTEMATH3AIlMI0 M HHTEPIPETAIHIO
uH(OPMAIIMK Pa3IMYHBIX BUIOB M (POPM MPEACTABICHHS;

CO371aBaTh TEKCTHI B PA3UYHBIX (hopMaTax C ydyeTOM HazHAYCHUS MH(OPMALUH U IIEICBO
ayJIUTOPHH, BEIOUpAs ONTUMATBLHYIO GOpMY MPEICTABICHUS M BU3YaIH3allNH;

OLICHUBATh JTOCTOBEPHOCTh, JETHTUMHOCTh HMH(OpMAIMU, €€ COOTBETCTBHUE MPABOBBIM U
MOPAJIbHO-3THYECKUM HOPMaM;

HCIIOJIL30BaTh CPCACTBA I/IHq)OpMaHI/IOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peuicHUun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALMOHHBIX 33J1a4 ¢ COOJI0ZICHNEM TpeOOBaHUI
IPrOHOMHKH, TEXHUKH O0€30M1aCHOCTH, TATHECHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U STHYESCKUX
HOPM, HOPM HH(OPMAITMOHHOW 0€30TIaCHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABAHUS W 3alIUTHl  HHPOpMAIUK, WHOOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

2. OBJIaI[eHI/Ie YHUBCPCAJIbHBIMHU KOMMYHUKATUBHBIMUA IICfICTBI/IHMHI

a) oO1IeHue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax KU3HU;
pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYCHUE COIIMAIBHBIX 3HAKOB,

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlMi U CMATYATh KOH(QIHKTHL;

BJIQJICTh PA3IMYHBIMU CIIOCO0AMU OOIICHUS U B3aMMO/ICHCTBUS;

apryMEHTHPOBAHHO BECTU JMAJIOT, YMETh CMAT4YaTh KOH(QIUKTHBIC CUTYAIUU;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHAsI I€ATEIIbHOCTb:

[MOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMaH/IHOM U MH/IMBUTyaJIbHOU PaboOTHI;
BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEHCTBUN C y4yeTOM OOIIMX HMHTEPECOB U

BO3MOKHOCTEH Ka)KJI0T'0 YWIEHA KOJUIEKTHBA;

IIPUHUMATD LIEJIU COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh ACHCTBUS
[0 €€ JOCTHKEHHUIO: COCTABJIAThH IUIAH JIEWCTBHM, PACHPENEIATh POJIM C Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh Pe3yIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXJI0T0 yJYaCTHHKA KOMaH/bl B OOIIMI pe3ysbTar Mo

pa3pabOTaHHBIM KPUTEPHUSIM;
npe/uiaraTb HOBBIC IPOCKTHI, OLCHUBATH HICH C MO3UIMU HOBH3HBI, OPHUIHHAIBHOCTH,

MPAKTUYECKON 3HAYMMOCTH;
KOOPJIMHHUPOBATh W BBHINONHATH pPabOTy B YCIOBHSIX pPEATbHOTO, BUPTYAIbHOTO H

KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
OCYILECTBISATh MO3UTUBHOE CTPATETUUECKOE MOBEICHUE B PA3IUUYHBIX CUTYaIUsX, IPOSBIIATD

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
3. OBnageHne yHUBEpCATbHBIMU PETYISATUBHBIMU JCHCTBUAMU:

a) cCaMOOpTraHH3aITHs:

CaMOCTOATCIIBHO OCYIICCTBIIATE ITO3HABATCIIbBHYIO HACATCIILHOCTL, BBIABIIATH Hp06HeMBI,
CTaBUTh H (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4u B OGpﬁBOBﬂTCHBHOﬁ JACATCIIBHOCTH H

KU3HCHHBIX CUTYalUsIX;



CaMOCTOSITENIFHO COCTABJIAThH IJIAH PELIeHHUs MPOOJIEeMbl C YYETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CHUTYALMSIM;

paciupsaTh paMK1 y4eOHOro IpegMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE;
OLICHHUBATh NPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U IMPOSBICHUIO IIUPOKOW 3PYIAHMIMU B Pa3HBIX 00JACTAX
3HAaHUH, IOCTOSIHHO NOBBILIATh CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JICATEIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIECIISIM;

BJIaJICTh HAaBBIKAMHU TI03HABATEILHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YIBTATOB U OCHOBAHHH;

HCIOJIb30BaTh IPUEMbI pe(IIEKCUH JUIs OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHMS;
YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATh PELIECHUS 110 UX CHUKEHHUIO;

B) SYMOLIMOHAILHBIN HHTEJUIEKT, TPEIOoararomuil chOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLHMOHAIBHOE COCTOSHHE,
BU/IETh HAIIPABJIICHUS PA3BUTHUSI COOCTBEHHOW SMOLMOHAIBHON Cepsl, ObITh YBEpEHHBIM B
cebe;

CaMOPETyJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBE/ICHHE, CIOCOOHOCTH aIaTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSM U POSIBIIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIOYAIOIIEH CTpeMJieHHMEe K JOCTHKEHUIO LEIH U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/S U3 CBOMX BO3MO>KHOCTEH;
AMIIATUH, BKJIIOYAIONMIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATh €r0 TPHU OCYIIECTBICHUH KOMMYHHKAIMH, CHOCOOHOCTh K COYYBCTBHIO W
CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAUBaTh OTHOLICHUS C JPYTUMH
JIO/IbMU, 3a00TUTHCSI, IPOSBIISITH UHTEPEC U pa3periaTb KOH(IHUKTHI,

T') IPUHATHE CE0S M IPYTUX JIFOICH:

MIPUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U aPTyMEHTHI IPYTUX JIIOAEH IPU aHAJIN3€ PE3YJIbTATOB AESATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO IPYTHX JIIOAEH Ha OMIUOKY;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C TIO3ULIMU APYTOTO YeIOBEKa.

INPEAMETHBIE PE3VIJIbTATDI:

B pesynbrate n3ydeHus y4eOHOM aucuuiuiiabl «Du3uka» Ha ypOBHE CpEIHEro oOIIero
o0pa3zoBaHus: 0a30BBII YPOBEHb

OOyuaronuiics HayYUTbCS:

1) dbopmupoBaTh MpEACTaBICHHS O POJIM U MecTe (PU3UKA M aCTPOHOMHHU B COBPEMEHHOM
Hay4YHOU KapTHHE MUpPA, O CUCTEMOOOpa3yromie poiau (PU3nMKu B pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTHUH, O BKJIaJIe POCCHMCKUX U 3apyO0eKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH; TOHMMaHUE (PU3MUECKOW CYIIHOCTH HAOJIOAACMBIX SIBICHUH MUKpPOMUDA,
MaKpOMHpa U MEraMmupa; NOHUMaHUE POJIM ACTPOHOMUU B MPAKTHUUECKOM AESITEIbHOCTU YETIOBEKA
Y JalbHEUINEM HayYHO-TEXHUYECKOM Pa3BUTHUH, PO (HU3MKH B (OPMHUPOBAHHH KPyrozopa u
(YHKIIMOHATLHOM TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIIeHHs] MPAaKTUYECKUX 33/1ay;



2) dhopMupoBaTh YMEHHS Paclo3HaBaTh (U3MUYECKHE SIBICHHS (MPOIECCH) U OOBSICHATh UX Ha
OCHOBE HM3yYCHHBIX 3aKOHOB: PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABIKEHHE,
CBOOOZHOE TaJaeHHWE TeJ, [IBIDKCHHE II0 OKPYXHOCTH, WHEpPIUs, B3aWMOJCHUCTBHE Tel,
KosiebaTenbHOE ABIKEHUE, PE30HAHC, BOJIHOBOE JIBMKEHUE; TP Py3us, OpOyHOBCKOE TBUKECHUE,
CTPOCHHE JKUJIKOCTEH M TBEPIBIX TeJl, N3MEHEHHE 00beMa TeJl IPU HarpeBaHUH (OXJIaXKICHHUH),
TEIJIOBOE pPAaBHOBECHE, HCIAPEHUE, KOHACHCAIMs, IUIABICHHE, KPHUCTAIUIM3AIMs, KUIICHHE,
BJII&YKHOCTh BO3/lyXa, CBA3b CpPEeIHEH KMHETHYECKOW SHEPIHU TEIJIOBOTO JIBIDKCHHS MOJICKYT C
abCOJIOTHON TeMIIepaTypoil, MOBBIIICHHE NABJICHUS Ta3a MpPHU €ro HarpeBaHUU B 3aKPHITOM
COCyZIe, CBS3b MEXAy IapaMeTpaMH COCTOSHMS Tra3a B HM30IPOIECcCax; AJICKTpU3alMs Tedw,
B3aMMO/ICHICTBHE 3aps0B, HArpeBaHHWE MPOBOJHUKA C TOKOM, B3aUMOJCHCTBHE MAarHMTOB,
JJIEKTPOMArHUTHAs WHAYKIHMSA, JCHCTBHE MAarHUTHOTO NOJNS HAa TPOBOJHHK C TOKOM U
JBIDKYIIUICS — 3apsii, OJEKTPOMAarHWTHbIE  KojJeOaHWss W BOJIHBL, TNPSAMOJMHEHHOE
pacupocTpaHeHHE CBETa, OTPaKCHHE, MpeJoOMIICHHe, WHTephepeHuus, Tupakuus u
MOJISIpU3aLUsl CBETa, IUCTEPCHs CBeTa; (POTorneKTpuuecKuii 3PQeKT, CBETOBOE aBlICHHE,
BO3HHMKHOBEHHE JIMHEHYATOrO0 CIEKTpa aToMa BOJOpOJA, €CTECTBEHHas M WCKYCCTBEHHAs
PaIuOaKTHBHOCTE;

3) BIaAeTh  OCHOBONOJArarOIIUMHU  (DU3HMYCCKUMHM  TOHATUSAMH W BCJIUYMHAMH,
XapaKTepU3yIMMMH (U3NYECKUE MPOLEcChl (CBSI3aHHBIMU C MEXAaHUYECKUM JBUKEHHEM,
B3aMMOJICHCTBUEM TeJ, MEXaHWYCCKUMHU KOJEOAHHWSIMHU M BOJHAMH, ATOMHO-MOJEKYISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMU MPOLECCAMH; JJIEKTPUYECKMM W MAarHUTHBIM TMOJISIMH,
INEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KOJEOAHUSIMU W BOJHAMH; ONTHYECKUMU
SBJICHUSIMU; KBAHTOBBIMU SIBJICHUSIMH, CTPOCHHEM aTOMa M aTOMHOTO 5/1pa, PaIlOaKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIOJIATAIONIMMHU  ACTPOHOMUYECKMMH  TOHSATHUAMH,  IO3BOJSIOMIUMHU
XapaKTepu30BaTh MPOIECCH], MPOMCXONAIIME Ha 3Be3Jax, B 3BE3AHBIX CHCTEMaX, B
MEXTaJaKTUIECKOU CpeJie; ABMKeHNE HEOECHBIX Tell, IBOJIOLINIO 3Be3]] M BeceneHHO;

4) BaseTh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU ¥ TEOPHAMH (3aKOH BceMHpHOTO Tsirotenus, I, 1T u 111
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW HHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCA,
MPUHLMII CYNEPHNO3ULUU CHJI, INPUHLHUI PABHONPABHOCTH HHEPLMAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, I'a30BbIE 3aKOHBI, NEPBBIM 3aKOH
TEPMOJAMHAMMKY; 3aKOH COXPAHEHMS JJIEKTPUUYECKOTO 3apsna, 3akoH Kysona, 3akoH Oma ais
ydacTka 1menu, 3akoH Oma JJis TIOJTHOM 3JIeKTPUYECKOr 1enu, 3akoH J[koyns - JleHma, 3akoH
JJICKTPOMArHUTHOM MHAYKLUU, 3aKOH COXPAaHEHUS JHEPIUH, 3aKOH IPSIMOJMHEWHOIO
PacIpOCTpaHEHUs CBETA, 3aKOH OTPAXKCHMsSI CBETA, 3aKOH IPEJIOMIICHHUS CBETA; 3aKOH COXPaHCHMUS
SHEPIUM, 3aKOH COXPAHEHUs HUMIIYJIbCA, 3aKOH COXPAHEHHUs JIIEKTPUYECKOro 3apsnia, 3aKOH
COXpPaHEHMsI MacCOBOI0 4HCia, MOCTyNaTel bopa, 3aKOH pajinOaKTUBHOTO paclaja); yBEpeHHOe
WCIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaIn3e (PU3NYECKHX SIBICHUI U MIPOLIECCOB;

5) y4uTHIBaTh IpaHMIBI IPUMEHEHHS M3YYEHHBIX (U3MUECKHX MOJENICH: MaTepuaibHas TOUKa,
HHEepLHaIbHas CUCTEMA OTCUETA, UI€ANIbHBIN I'a3; MOJIETIU CTPOEHUS I'a30B, JKUJKOCTEH U TBEPIbIX
TEJI, TOYECUHBIN AJIEKTPUUYECKUH 3aps, siiepHas MOJIEIb aTOMA, HyKJIIOHHAs! MOJIEJIb aTOMHOT O S1pa
IIpH pelIeHnn GU3NIECcKUX 3a1a4;

6) BiageTh OCHOBHBIMU METOJIAMH HAyYHOTO MO3HAHHMS, UCIIOJIBb3YEMbIMU B (DH3HKE: MPOBOIUTH
IpsiIMble U KOCBEHHbIE M3MEpeHMs (PU3MUECKUX BEIMYMH, BbIOMpas ONTHMANbHBIM CroOco0
U3MEPEHUS] U HCIOJb3Yysl MU3BECTHBIE METOJbI OLICHKU IOIPEIIHOCTEH HM3MEPEHUH, IIPOBOJIUTH
WCCIIe/IOBAaHUE 3aBUCHMOCTEH (DM3MYECKMX BEJIMYUH C HCIIOJIB30BaHUEM IPSMBIX HW3MEPEHUH,
OOBSICHATh HOJYYEHHbIE PE3yJbTaThbl, UCHOIb3Yd (PU3MUECKUE TEOPUH, 3aKOHBI U IMOHATUA, U
JieJ1aTh BBIBOJIbI; COOJIOAATh IpaBUia O€30MacHOrO TPyAa HpPH NPOBEACHUU HCCIEIOBAaHUN B
paMKax  y4eOHOro OJKCIEepUMEHTa M  y4eOHO-MCCIEOBATENbCKOM  JIEATENIBHOCTH ¢
HCIOJIb30BaHUEM LHM(PPOBBIX H3MEPUTEIBHBIX YCTPOMCTB U JIaOOpaTOPHOro 0OOpYHOBaHUS;



c(hOpMHUPOBAHHOCTh TPEACTABICHUN O METOJaX TIOJYyYCHHUsS] HAayYHBIX aCTPOHOMHUYECKUX
3HaHUM;

7) dopmMupoBaTh YMEHHUs pelIaTh PAaCUCTHBIC 33Ja4H C SBHO 33aJaHHOW (PU3UUECKOH MOJEIBIO,
UCTIONB3YS (U3MYECKHEe 3aKOHBI M NPUHIMIBI; HA OCHOBE aHAIM3a YCJIOBHS 33/1a4M BHIOMpPATH
(Gu3nYecKyr0 MojeNb, BBIACIATh (PU3nyecKre BENIWYMHBI U (HOpMYJbl, HEOOXOAUMBIE IJS ee
pelIeHwsl, IPOBOANTH PACcUEThl W OIECHUBATH PEATbHOCTh IMOJIYYEHHOTO 3HAYCHHS (PU3UIECKOM
BEJIMYMHBI; pelIaTh KAUeCTBEHHBIE 3aJ[auM, BEICTPAaNBas IOTHUECKU HEMPOTUBOPEUHUBYIO LEMOUKY
paccyXJIeHHUi ¢ OTOPOi Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SBIICHUS;

8) ¢opmupoBaTh YMEHHS TPUMEHSATh TOJYYCHHbIC 3HAHUS JUII OOBSICHCHHUS YCIOBHIA
NpoTeKaHus (PU3MYECKUX SIBJICHUH B MPHUPOJE M JUIsl MPUHATHUSA IMPAKTUYECKHX DPELIeHUH B
MTOBCETHEBHOM KHU3HH /IS 0OecTieueHust 0€30MacHOCTH MPH 00paIeHny ¢ OBITOBBIMHU ITPHOOpaMH
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHMs 370POBbS U COOIIOAEHUS HOPM 3KOJOTMUYECKOTO
MOBEICHNUA B OKpYXaroulel cpene; MOHMMAaHHE HEOOXOAMMOCTH NPUMEHEHUsS JOCTHXKEHUN
(U3MKK ¥ TEXHOJIOTUH JUIsSl pallMOHATIBHOTO MPUPO/I0NOIb30BAHUS;

9) dopmupoBaTh COOCTBEHHOW IO3MIUU II0 OTHONIEHHIO K (U3HYECKOH HH(OPMAIHH,
MOJIy4aeMOi U3 Pa3HBIX HCTOYHUKOB, YMEHUH UCIIOJIb30BATh ITU(PPOBHIC TEXHOJIOTHH IJIs TIOUCKA,
CTPYKTYPUPOBaHUS, WHTEPIPETAIMA M TPEACTABICHUS YYeOHOW M HAYYHO-TIONYJISIPHOU
nH(pOpMAIINY; Pa3BUTUE YMEHUH KPUTHUECKOTO aHAIM3a MoJTydaeMoi nHpopmanmw;

10) BnameTh yMEHHSMH pa0bOTaTh B TPYIIE C BBHINOJIHEHHEM Pa3IMYHBIX COLUAIBHBIX POJICH,
TUTAaHUPOBaTh PabOTy TPYMIBI, PAMOHAIBHO pPACHpPEACIsTh NEATEILHOCTh B HECTAHIAPTHBIX
CUTyalludXx, QaACKBATHO OLCHHUBATL BKJIAJ KaXXIAOro M3 YYAaCTHHUKOB TPYIIIBI B PCHICHUC
paccMaTpuBaeMoi poOJIEMBI,

11) Bnagets (CPOPMUPOBAHHOCTH MPEACTABICHUI) MpaBUIaMHU 3amucu (pu3ndeckux (Gopmyi
penbedHO-TOUeUHOM cucTemMbl oOo3HaueHuit JI. bpaiinsg (ans crnenmbix U Ci1abOBUASIIUX
00yJaroIuxcs).

2. COIEPXKAHUE YYEFHOU JUCHUILINHBI « DU3UKA»
Pa3nes 1. HayuHblii MeTO O3HAHUS IPUPOABI

O®usuka — Hayka o mpupone. Hayynele Meronsl IO3HaHUs OKpyKaroumiero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE O3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3MKE.

MopenupoBanue (HU3NIECKHX SIBICHUH 1 niporieccoB. Hay4nslie runote3sl. duznyeckre 3aKOHbI
u Teopud. ['paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Pore u mecro ¢usuku B (OpMUPOBAHMM COBPEMEHHOM HAay4YHOM KapTUHBI MHpa, B
MIPaKTUYECKON AEATEIbHOCTH JIIO/IEH.

Lemoncmpayuu

AHaoroBble 1 TU(DPOBBIEC U3MEPUTEIIbHBIC TPHOOPHI, KOMITBIOTEPHBIC TATYHKH.
Paznen 2. Mexanuka

Tema 1. KunemaTuka

Mexanundeckoe amxeHue. OTHOCUTEILHOCTh MEXaHHYECKOTo ABIMKEeHHs. CucrtemMa oTcuéra.
TpaekTopus.

[Tepememienue, CcKOpocTh (CpeAHsii CKOpPOCTh, MTHOBEHHAs CKOPOCTb) U  YCKOpEHHE
MaTepuaIbHOM TOUKH, UX MPOEKIIMH HA OCHU CHCTEMbl KoopAuHaT. ClokeHHe NepeMenieHnil u
CJI0O)KEHHE CKOPOCTEH.



PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSAMOJUHEHHOE ABWXKeHUEe. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELIEHUS MaTepUAIbHOU TOYKU OT BPEMEHHU.

CBoOoHOE nmasieHne. Y CKOpeHHe CBOOOIHOTO 1TaICHHSI.

KpuBonunelinoe neuxenue. J[BukeHrne MaTepruagbHOM TOUKH MO OKPYKHOCTH C TOCTOSIHHOMU 110
MOJIYJII0O CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOpOCTh. [lepuon u yactora oOparieHus.
LenTpocTpeMuUTenbHOE YCKOPEHHE.

TexHudyeckue ycTpoicTBa M IPAKTUYECKOE INPUMEHEHHME: CHUAOMETD, IBHKEHUE CHapsIOB,
LICTIHBIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTFOCTPALIMS] KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHHUS.
[IpeobpazoBaHue NBMKEHHUI C HCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3AyXe M B pa3pe’KEHHOM MIPOCTPAHCTBE.

HabGmronenue nBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenune yckopeHus cBOOOHOTO MaICHHUS.

Hamnpagnenue ckopocTu pH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yuenne HEpaBHOMEPHOTO JBMKEHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOIICHUSI MEXKIY MyTSMHU, MPOUJECHHBIMU TEJIOM 3a TMOCIe0OBaTe/IbHbIC
paBHBIE MPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHHU C HAa4yallbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenue nBUKEeHUS apuKa B BI3KOM )KUIKOCTH.
N3ydenue nprxeHus Tena, OpoIeHHOTr0 TOPU30HTAIBHO.
Tema 2. JlunamMuka

[Tpunun otHocutTenbHocTu [Manmmnes. [lepBoiit 3akon HeroToHa. MHepuagbHble CUCTEMBI
OoTCcuéTa.

Macca tena. Cuina. [IpuHnun cynepnosunuu cui. Bropoi 3akon HeroToHa U1 MatepranbHOM
Touku. Tpernii 3akoH Hpr0TOHA U1 MaTepragbHbIX TOYEK.

3akoH BcemupHoro tarorenus. Cuna tsoxectu. [lepBasi kocMuyeckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (mokos, ckonbxkeHus, kadenus). Cuna tpenusa. Cyxoe Ttpenue. Cuna
TPEHUSI CKOJBXEHUS U cuia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHHUHU TeJa B KUAKOCTHU WU Tase.

INoctynarenbHOE ¥ BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CuJIbl OTHOCHUTENIBHO OCU BpaiieHus. Ilnedo cuiibl. YcnoBus paBHOBECHS TBEPIOTO
Tena.

TexHnueckue YCTpOﬁCTBa U IIPaKTHUYICCKOC IIPUMCHECHUC: IIOAIIUITHHUKH, JBHXXCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu



SIBrieHrEe HHEPLIUH.

CpaBHeHHE Macc B3aUMO/JICHCTBYIOIIUX TeJl.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

CnoxxeHue cui.

3aBUCHUMOCTh CHUJIIBI YIIPYTOCTH OT AeOopMalvu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MTAJICHUU.
CpaBHeHHE cUJT TPEHUS TIOKOsI, KaYeHHs U CKOJIbKEHUS.
VYcoBus paBHOBECHS TBEPIOTO TeA.

Bunsl paBHOBecHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenue nBmxeHus1 Opycka 1o HaKJIOHHOW TUIOCKOCTH.

HccrnenoBanme 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B MPYXHHE U PE3UHOBOM 00pa3sIle,
OT uX AedopMaruu.

HccnenoBanue yciaoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIICHHSI.
Tema 3. 3aKoHBI COXpaHEHHSI B MEXaHUKe

Nmnynbe mMaTepuanbHONH TOYKHM (Teda), CUCTEMbl MAaT€pUAIbHBIX TOYeK. MIMIynbC cuibl U
U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHE.

Pa0ota cuiiel. MOIITHOCTE CHUIIBI.
Kunernueckas sHeprus MatepuaibHOU TOUYKU. Teopema 00 N3MEHEHNH KHHETHYECKON SHEPTUH.

[lorenunanbHas sHeprus. [loTeHnuanbHas 3Heprus ymnpyro JAeGOPMUPOBAHHON MPYKUHBI.
[TorennuanbHast SHEPrys Tesla BOJU3U MOBEPXHOCTH 3eMJIH.

IlorenuuanbpHple U HCIIOTCHIUAJIbHBIC  CHIJIBI. CBs13b pa6OT]i>I HCIIOTCHIHUAJIBHBIX CHII C
H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUur CUCTEMBEI TCII. 3aKoH COXPAaHCHUA MEXaHUYEeCKOM OHCPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE INPUMEHEHHE: BOJOMET, KONEp, IPY>KUHHBIN
MACTOJIET, JBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

[Tepexona noTeHIIMANbHON SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol

N3yuenune abCOMOTHO HEYNPYTOro yAapa ¢ TOMOIIBIO IBYX OJUHAKOBBIX HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBs3u pa6OTBI CHJIbI C M3MEHEHHEM MEXaHHYECKOM OHEPIruu TCJIa Ha INpUMEPC
PACTAKCHUA PE3UHOBOT'O XKI'yTa.



Pa3znesn 3. MoJiekyasipHasi pU3MKa U TePMOAMHAMHMKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeOpUH

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUECKOM TEOPUU W WX OINBITHOE OOOCHOBAaHME.
Bpoynogckoe asmxenue. Juddysus. Xapakrep IBUKESHHs U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX TeN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl Mmosiekyil. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uamepenue. [llkana remnepatyp Llenbcus.

Mopnens wuaeanbHoro ra3za. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH Teopuu
uaeanbHOro rasza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpelHed KHHETHYeCKOW SHepruu
TEIUIOBOIO JIBM>KeHUs yactull rasza. [llkama remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knanelipona. 3akon [lansTona. M3ompoiieccsl B UACAIBHOM T'a3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe MpeacTaBieHHE M3O0MPOILIECCOB: M30TEpMa, H30XO0pa,
n3obapa.

TexHudeckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BelecTBa, (hoTorpad MOJIEKYJI OPraHUIECKUX
COEIMHEHUN.

OmnbIThl 10 AU(PY3UN KUAKOCTEH U Ta30B.

Mopeinb OpOyHOBCKOTO JIBUXKEHUS.

Mogens onbita [ITepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHSI.
Mogens, MIUTIOCTPUpPYIOLIast MPUPOIY AABJIEHHS ra3a Ha CTEHKU COCy/a.

OmnbITH, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€AIBHOTO r'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, r1abopamopnvie pabomoi

OmpezeneHnne Macchl Bo3AyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpPEHUN 00bhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3AyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUS pa3peKEHHOI'0 rasa.
Tema 2. OcHOBBI TEPMOAMHAMHKH

TepmoanHaMuyeckasi cuctema. BHyTpeHHsS SHEprUsl TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e€ uameHenus1. KonnuectBo TemnoTsl U pabota. BHyTpeHHsIs 3HEPrusi 0JHOATOMHOTO UAEaIbHOTO
raza. Buael Temonepenaud:  TEIJIONPOBOJHOCTb, KOHBEKIMWSA, W3JIydeHHE. Y IeJIbHAs
TEIUIOEMKOCTb BelllecTBa. Kom4yecTBO TEMIOTHI IIpU TEIUIONEPEaaye.

[TonstTue 06 agnabatHOM mporecce. [lepBriif 3akoH TepMoanHaMuku. [IpruMeHeHne nepBoro
3aKOHa TEPMOJUHAMUKH K U3oImporeccam. ['paduyeckas uHTepripeTaius padboThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTUMOCTh POIIECCOB B IPUPOJIE.

TernoBble MamuHbl. [IpUHIMIIB EHCTBHS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus >HEpPruu B
TeII0BBIX MammHax. KoaddunmeHnt nose3noro aerdctsus TerioBoi Mamuusl. [{ukn Kapho u ero
KOA((PHUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.



TexHnueckue ycTpoicTBa M MPAKTUYECKOE NMPHUMEHEHME: JIBUTAaTelb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHepruy Telna Mpyu COBEPILICHUN pabOThI: BBUIET IPOOKH U3 OYTHIIKHU MO
NEICTBHEM CKaToOro BO3JyXa, HarpeBaHue »>(Qupa B JIATYHHOH TpyOKe NyTéM TpEeHUS
(BHI€OIEMOHCTpAITHS).

N3menenue BHyTpeHHEH sHepruu (TemrepaTyphl) Tella Ipu Terionepeaaye.

OmnbIT M0 aMabaTHOMY PACHTUPEHHIO BO3TyXa (OIBIT C BO3AYIITHBIM OTHHBOM).

Mopenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepenue yaenbHOU TEIUNIOEMKOCTH.

Tema 3. ArperaTHble cocTosiHus BelllecTBa. @a30Bble Mepexoabl

[Tapoo6pazoBanue u koHjaeHcauus. Mcmapenune u kumneHue. AOCOIIOTHAsE U OTHOCHUTENIbHAsS
BJIAKHOCTh BO3Jyxa. HacelmeHHslil nap. YaenbHas TeIioTa napooOpa3oBaHMsA. 3aBHCHUMOCThb
TeMIIepaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucrammudyeckue u amopdHble Tena. AHH3OTPOINHUS CBOWCTB KPHUCTAJUIOB.
XKunkue kpucrtannsl. CoBpeMeHHble Marepuaibl. I[lnaBneHue um Kpucrtamnmsanus. Y aeilbHas
TeruioTa miuasieHus. CyonumManus.

VYpaBHeHuUE TEMI0BOro OanaHca.

TexHu4ueckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETP,
TEXHOJIOTMM IIOJy4YE€HHUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM 4YHUCJIE HAaHOMAaTE€pUalOB, H
HaHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kwurenre nmpyu moHMKEHHOM JIaBIICHUH.

Crioco6bI U3MEPEHHS BIAKHOCTH.

HabmroieHne HarpeBaHus U IJIABJICHHUS KPUCTAJUTHUECKOTO BEIIECTRA.
JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3mepeHne OTHOCUTENIbHON BIIAXKHOCTH BO3AyXa.

Pa3nen 4. DjekTpoaMHAMHKA

Tema 1. DnekTpocTaTuka

DnekTpu3alus Ten. DJNeKTpuueckui 3apsan. JlBa Buaa anekTpuueckux 3apsaoB. [IpoBogHUKH,
JUAJIEKTPUKHU U TTOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUsI SJIEKTPUUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsinoB. 3akoH Kynona. ToueuHbIH 3ieKTpUUECKUN 3apsll. DJIEKTPUUECKOE
niosie. Hanpsix€HHOCTB 3i1eKTpUYecKoro noss. [IpuHnmn cynepno3sunuu 3JIeKTPUYECKUX MTOJIEH.
JIvHMK HapPsHKEHHOCTH AIEKTPUYECKOTO TOJIA.



Pabora cun snekrpocrarnyeckoro moss. [lorennman. Paznocts moreHnmanos. [IpoBogHuku u
JTUAJIEKTPUKU B AJIEKTPOCTATUYECKOM TOJIE. HAusnexrpudeckas MPOHUIIAEMOCTb.
DnekTpoémkocTh. Konaencarop.

DIEeKTPOEMKOCTB TUIOCKOT'O KOHJICHCATOpa. JHEPTHsI 3apsKEHHOT0 KOHIEGHCATopa.

TexHudeckue yCTpPOWCTBA U IPAKTHYECKOE TNPUMEHEHHUE: JJIEKTPOCKOIN, JJIEKTPOMETP,
JIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOp, KOMHUPOBAIbHBIN
anmnapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIUIL IEUCTBUS DIIEKTPOMETPA.
B3aumoneicTBue Had3IEKTPU30BAHHBIX TEI.
DIIEKTPUYECKOE M0JIE 3apSKEHHBIX Tell.
[IpoBOIHMKY B 3JIEKTPOCTATHUECKOM IOJIE.
DIeKTpOoCTaTUIECKas 3aIllUTa.

JIMBIIEKTPUKY B 2JIEKTPOCTATHYECKOM TI0JIE.

3aBUCHUMOCTB 2JIEKTPOEMKOCTH IIOCKOTO KOHIECHCATOpa OT IUIOUIANN IUIACTUH, PACCTOSHUSA
MEKy HUMH U TU3JIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBII 3j1eKTPpUYeCKUil TOK. TOKM B pa3jIMuUHBIX cpeaax

DNEeKTPUUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS dIeKTpuueckoro Toka. Mcrounuku toka. Cuia
ToKa. [IoCTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma a1l ydacTka UEIu.

BHCKTpI/ILIeCKOG COIIPOTUBIICHUC. Y,Z[eJ'II)HOC COIMIPOTHUBJIICHUE BECIICCTBA. HOCJ’IGI[OB&TCJIBHOC,
nmapaijieJIbHOC, CMCIIAHHOC COCAUHCHUC TPOBOJAHHUKOB.

PaGora QJICKTPHUYCCKOI'0 TOKA. 3aKkoH I[)KOYJ'IH—.HCHI.I&. MOIIHOCTB QJICKTPHUYCCKOI'O TOKaA.

DNEKTpOABMKYIAsA CUJla U BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKa. 3akoH OMma i
MOJTHOU (3aMKHYTOM) asieKkTpruueckoit nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAsE TPOBOJUMOCTh TBEPHABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DNIeKTpUYECKHU TOK B BakyyMe. CBOWCTBA 2JIEKTPOHHBIX ITyYKOB.

[HonynpoBonnuku. CoOCTBEHHAss U MPUMECHas! MPOBOJUMOCTH IMOJIYIPOBOJHUKOB. CBOMCTBA
p—n-nepexona. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMII TOK B pacTBOpax M paciulaBax dAJEKTPOJMTOB.  JJIEKTPOJIUTHYECKAS
JUCCOIMAIusl. DIEKTPOIIH3.

DnekTpuyeckuii TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MonHus.
[Ina3ma.



TexHuueckue yCTpoiCTBa M MPAKTUYECKOE INPUMEHEHME: aMIEpMETp, BOJIBTMETP, PEOCTarT,
UCTOYHHUKH TOKA, OHJIEKTPOHArPEBATENbHBIE MNPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBIH  JAHOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
IIOJIYIIPOBOJIHUKOBBIH 1MOJI, TaJbBaHUKA.

Jlemoncmpayuu
N3mepenue cumbl TOKa U HAMPSKCHUS.

3aBHCHMOCTD COITPOTUBJICHUA HUINMHAPHICCKUX IIPOBOJIHUKOB OT [AJIMHBI, ILIOIIaAM
MOMNECPCUHOI0 CCUCHUA U MaTCpHUaJIa.

CMeliaHHOE COEJMHEHHUE TPOBOJHUKOB.

[IpsiMoe u3mepeHne MEKTPOABUKYIIECH CUTIBI.

KopoTkoe 3amMmbIkaHn€ TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHErO COIPOTUBIICHHUS.
3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psi 1 IPOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSIS TPOBOJAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CHIIBI ICTOYHUKA TOKA U €70 BHYTPEHHETO0 CONIPOTUBIICHHUS.
Habmronenue anekrpornusa.

Pasnen 4. DaexkTpoamHaMuka

Tema 4. MaruuTHoe noJie. JeKTPOMATHUTHASI HHIYKIHSA

IlocTosiHHBIE MarHuThl. B3auMoIeHCTBHE INOCTOSHHBIX MarHUTOB. MarautHoe mnose. Bexrop
MarHuTHOM HMHAyKUMH. [IpuHIMD cynepnosuuuyM MarHUTHBIX IOjed. JIMHUM MarHUTHOU
nHAyKuuy. KapTiHa TMHUI MarHUTHOM MHAYKLIHU IOJIS IOCTOSIHHBIX MArHUTOB.

MaruauTHO€ 1oJie MPOBOJAHUKA ¢ TOKOM. KapTuHa JTMHUI MHIYKIIMM MAarHUTHOTO TMOJIS IJTMHHOTO
MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOAHUKA, KATYIIKU ¢ TOKOM. OTIBIT DpcTeaa.
BzaumopeiicTBre NPOBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Monysb U HampasiieHUE. [[BrkeHHe 3apsHKEHHOM 4YacTHIBI B OJTHOPOAHOM
MarsuTHoM nose. Padora cuisl JlopeHna.

SBneHre  SNEKTPOMAarHUTHOM  WMHAYKIMHA.  [IOTOK  BEKkTopa  MAarHUTHOW  HMHIYKIUH.
DIIEKTPOABMKYIIAS CUJIA MHIYKIIUU. 3aKOH JIEKTPOMArHUTHON MHAYyKIMK Dapazes.

BuxpeBoe oanekTpudeckoe moje. ODNEKTPOABMKYIIAsS CWIa HWHAYKIMA B TPOBOJHUKE,
JBHKYILIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.
NHayKTUBHOCTB. SIBIICHHE CAMOMHAYKIIUH. DIIEKTPOABUKYIIAs CHUJIa CAMOUHIYKIIMH.

9Hepr1/m MAarauMTHOTI'O ITOJIA KaTyIIKH C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHnueckue yCTpOﬁCTBa n IMPAKTUYCCKOC IMPUMCHCHHUC! IIOCTOSIHHBIC MAarHuThI,
OJICKTPOMAIrHUTEIL, BJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUL, THAYKIITUOHHAA 11CYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHUE YTICKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

JIvHUY MHAYKIIUY MAarHUTHOTO TOJISI.

B3anMozeincTeue 1ByxX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuisl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBneHune MeKTPOMarHuTHON MHIYKITUH.

IIpaBuiio Jlenna.

3aBUCUMOCTb JIEKTPOABUKYILEH CUIIbl MHAYKIIUU OT CKOPOCTU U3MEHEHHS] MAarHUTHOT'O TIOTOKA.
SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSHHOTO MAarHUTa Ha PaAMKY C TOKOM.
UccnenoBanue siBIEHUS 3E€KTPOMArHUTHON UHAYKITUU.

Pa3nen 5. Kosiebanusi u BOJIHBI

Tema 1. MexaHu4eckue KoJ1e0aHus

Konebarenbnas cuctema. CBOOOJHBIE MeXaHUYeCKHe KoneOanus. ['apMoHMYecKkne KoiaeOaHwMs.
Ilepuon, uacrota, ammiauryaa u (asza xonedbanuil. IIpykMHHBIA MasTHUK. MaTemMaTndeckui
MasiTHUK. YpaBHEHUE rapMOHHYECKUX KojiebaHuil. [IpeBpailienne sHepruu npu rapMOHHYECKUX
KOJIeOaHUSX.

Konebarenbublit  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIC KOJIGOAHWS B  HICATHLHOM
KOJIEOATEIHLHOM KOHTYpC. Amnaorus MCXKAY MCXAHUYCCKMMHU W  JBJICKTPOMArHUTHBIMU
koneOanussmMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHs SHEPTUH B HICATLHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaromux KojeOaHHsIX. BBIHYXJIEHHbIE MeEXaHHMYECKUE KoJeOaHUs.
Pe3onanc. BelHyk€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.

[lepemennbiii Tok. CUHYCOMAATBHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMITIUTYZAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIIPSIKEHHUS.

Tpanchopmarop. IlpomsBoacTBo, Tmepenaya W MOTpeOJeHHE DIEKTPUUYECKOW DHEPTHUU.
OKOJIOTMYECKHE PUCKM TpU MPOU3BOJCTBE AJEKTpo3Hepruu. KynbTypa uCHOIb30BaHUA
3JIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JEKTPUUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoyieOaTeTbHON CHCTEMBI (TIPYXKUHHBIM WM MaTEeMaTHYCCKUN
MAsITHUK).

Habmonenue 3aTyxaronmx KojiebaHuii.
HccnenoBanue CBOMCTB BBIHYXIEHHBIX KOJIEOAHUH.
Hab6monenue pe3onanca.

CB0oOOAHBIC DJIEKTPOMArHUTHBIE KOJIEOaHNSI.

OcmiorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHH ) JUISI AJICKTPOMAarHATHBIX
KOJIeOaHuUii.

PezoHaHc mpu mOCIEIOBAaTENBHOM COCIHMHEHUH DPE3MCTOpA, KAaTYIIKM WHAYKTUBHOCTH M
KOHJICHCATOPA.

Mopenb TuHUY 3IIEKTPOIIepEaYn.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomoi

HccnenoBanue 3aBUCUMOCTH TepUO/a MalbIX KojeOaHUM rpy3a HA HUTH OT JUIMHBI HUTU H
Macchl Ipysa.

HccnenoBanue mepeMeHHOTO TOKA B IIETTH M3 IOCIEI0BATEIBHO COCIMHEHHBIX KOHIEHCATOPA,
KaTYIIKHA ¥ PE3UCTOPA.

Tema 2. MexaHn4ecKue u JICEKTPOMAIHUTHBIC BOJIHbI

MexaHnueckue BOJIHBI, yclloBUs pacnpoctpaHeHus. Ilepron. CkopocTh pacnpOoCTpaHeHus U
JuiiHa BOJIHBL. [Tonepeunble 1 mpoaoiabHbIe BOIHBL. HTEpdepentys u audpakiys MeXaHUH4eCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS U3JIy4Y€HHMs DJICKTPOMATHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, v B anexkTpomarautHoi BoaHe. CBOMCTBA 3J1€KTPOMAarHUTHBIX BOJIH:
OTpa)K€HHEe, IpeloMIICHHe, mojsApu3auus, Audpakuus, uHTeppepeHuus. CkopocTh
3JIEKTPOMATrHUTHBIX BOJIH.

[Ikana >meKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paguoCcBsI3u U TeleBuAeHus. Pagnonokarms.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

TexHudeckue yCTpOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE W MEIUIMHE, Pajap, PaaUONpPUEMHHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pasoBaHue 1 pacrpoCTPAHCHHUE TIONIEPEUHBIX M MTPOIOIBHBIX BOJH.
Konebmromieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmronenue oTpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.
HaGronenne nHTEpPEpeHIINN U THPPAKIIMA MEXaHUISCKUX BOJIH.
3BYKOBOH pE30HaHC.

Ha6J'IIOI[eHI/Ie CBA3U I'POMKOCTH 3BYKa U BBICOTBI TOHA C aMHJ'IPITy,Z[DfI Y 4YaCTOTOM KOJICOaHMIA.



HccnenoBanne CBOMCTB AJICKTPOMAarHUTHBIX BOJIH: OTPaKCHHE, IMPEIOMIICHHE, IMOJISpU3aIus,
muQpakius, nHTepEpeHIHsL.

Tema 3. OnTHKa

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacpoCTpaHEHUE CBETA B OJHOPOJHOU cpene. Jlyu
cBeTa. ToueuHbIM UCTOYHUK CBETA.

OTpa)I(eHI/Ie cBeTa. 3aKOHBI OTpaXXCHUs CBETA. HOCTpOGHI/Ie H306p8.)K€HPII>i B IIJIOCKOM 3CpKaJic.

[Ipenomnenne cBera. 3aKOHBI MPETOMIIEHHUS CBeTa. AOCONIOTHBIA MOKa3aTellb MPETOMIICHHS.
[TonHoe BHyTpeHHEe oTpaxkeHue. IIpenenbHbli yroi MoaHOro BHyTPEHHETO OTPaKEHUS.

Hucnepcus ceera. ClioxkHbIN cocTaB 6enoro cBeta. Lger.

Cobuparone U paccenBaroniue TUH3bI. ToHKas nuH3a. DOKyCHOE pacCTOSIHHE W ONTHYecKas
cuwiia TOHKOW JMH3bL. [locTpoeHue n300pakeHUil B COOMpAIOUIMX M PACCEUBAIOUIMX JIMH3AX.
@dopmyiia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Hpez[enLI IIPpUMCHUMOCTH FCOMeTpI/I‘leCKOﬁ OIITUKH.

BomnoBas onrtuka. UHTepdepentus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIIOIEHUS
MaKCUMYMOB 1 MMHUMYMOB B UHTep(HEPEHIIMOHHON KapTHHE OT IBYX CHH(]A3HBIX KOTE€PEHTHBIX
HCTOYHHKOB.

Judpakmus cera. ludpakironHas pemérka. Y cioBue Habi0IeHUs ITaBHBIX MAKCUMYMOB TIpU
M1a/ICHU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Honﬁpnsaum{ CBCTa.

Texnuyeckue ycTpoWCTBa U NPAKTHUECKOE TMPUMEHEHHe: OukKW, Jymna, ¢oToanmnapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
TIOJIIPOUI.

Ilemoncmpayuu

[IpsimonuHeitHOE pacipoCTpaHeHue, OTpaXKeHUE U npenoMieHue cBeta. OnTudeckre npudopsl.
[TonHOE BHYTpEeHHEE oTpakeHue. MoJienb cBeToBo1a.
HccnenoBanue CBOWCTB M300payKeHHI B JTMH3AX.

Mopenn MEUKpOCKOIIA, TEIECKOIIA.

Hab6monenue nnrepdepeniuu cpera.

Ha6monenue nudpakuuu ceera.

Habmonenue nucnepcuu cBeTta.

[TonydeHue criekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyuenune ciekTpa ¢ TOMOIIBIO TU(PAKITMOHHON PEIETKH.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

I/I3Mep€HI/I€ MOoKa3aTeiid NpCIIOMIICHHA CTCKIIA.



HccnenoBanue cBOMCTB M300payKeHU B JTMH3AX.
HaGmonenue aucnepcun cBeTa.
Pa3nen 6. OcHOBBI clienUAJILHOM TEOPUH OTHOCUTETbHOCTH

I'paHunbl  IPUMEHUMOCTH  KJIACCUYECKOM MexaHuku. llocrynaTel crenuanbHONM Teopuu
OTHOCUTEJILHOCTH: HMHBAPUAHTHOCTH MOAYJs CKOPOCTH CBE€Ta B BaKyyMe, IPHHLHI
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHH U COKpAILEHUE JJIHHBI.

DHeprusi ¥ UMINYJIbC PEISITUBUCTCKON YAaCTHULIBI.

CBs13b MacCCHI C SHEPTHEH U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIbI. DHEPTHUS TTOKOS.

Pazngen 7. KBanTtoBasi puzuka

Tema 1. Di1eMeHTHI KBAHTOBOM ONTHKH

®oronsl. Dopmyina [lnanka cBs3u sHEpPruu GOTOHA C €r0 YACTOTOW. JHEPTHUS K UMITYIILC (POTOHA.

OtkpeiTie u uccinenoBanue dorodddexra. Onbitel A.I'. CtoneToBa. 3akoHbl GoTodddekTa.
VYpaBuenue DiinmreiiHa 11 poroaddexra. «KpacHas rpanuma» gorospdexra.

JlaBnenue ceeta. Onbitel I1.H. JIleGenena.
XHUMH4ecKoe IeUCTBUE CBETA.

TexHuueckne yCTpPOWCTBa ¥ MPAaKTHYECKOE TMPHMEHEHHE: (POTOIIEMEHT, (HOTOATUHK,
CoOJTHEYHas Oarapesi, CBETOIHOI.

Jlemoncmpayuu

@010 PeKT Ha YyCTAaHOBKE C IIMHKOBOW TJIACTUHOM!.
HccnenoBanue 3akoHOB BHENIHETO GoTodddekTa.
CBeTOIHNOI.

Conneynas Oatapes.

Tema 2. CTpoeHue aToma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesauto o-uactuil. [lnanerapras Mozenb
atoMa. [loctynarer bopa. M3nydenue u nornomieHre (pOTOHOB MpHU MEPEXoje aromMa ¢ OJHOTO
YPOBHSI 3HEpPruu Ha Apyroi. Buasl ciektpoB. CrieKTp ypoBHEW SHEPTUM aTOMa BOAOPO/A.

BonnoBsble cBolicTBa yactull. Bonnsl ne bpoiia. KopryckynsspHO-BOJIHOBOM Jyann3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHE.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKO),
Ja3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpamn
Mopenb onbiTa Pesepdopaa.
Omnpenenenne JUIMHBI BOJIHBI JIa3epa.

HabumroneHne nuHenvaThIX CIEKTPOB U3IIy4YEHUSI.



Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Hao0mtonenue nuHevaToro CekTpa.

Tema 3. AToMHOe€ SIAPO

OKCIIEPUMEHTHI, JIOKa3bIBAIOIIME CIIOKHOCTh CTpOoeHHs sapa. OTKpBITHE PaJMOAKTUBHOCTH.
OmsiTel Pesepdopna mo onpenenseHuio cocTaBa panoakTUBHOTO n3mydeHus. CBoiicTBa anbda-,
6era-, raMMa-u3iydeHus. BiausiHue paJoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkphITHE TPOTOHA U HeWTpoHa. HykitonHas mojens siapa I 'eizenOepra— MBaneHnko. 3apsn sapa.
Maccosoe uncio sapa. M3oronsl.

Anba-pacrian. DIEKTPOHHBIH M TO3UTPOHHBIA Oera-pacmaa. [amma-uznmydenue. 3akoH
PaAMOaKTUBHOTO pacmaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SlaepHbie cuibl. Jledext Macchl sipa.
SnepHble peakuuu. JleqeHue U CUHTES SIAEP.

Snepubiii peaktop. Tepmosiaepuslii cuntes. [IpobaemMbl U NepCHEKTHBBI SAEPHON YHEPrETUKH.
DKOJOTUYECKUE ACTIEKTHI SIEPHON IHEPTETUKH.

DnemeHTapHbIe YacTUIbl. OTKPHITHE MO3UTPOHA.
MeTobl HaOIIOICHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.
@dyHaMeHTaIbHbIE B3aUMOICHCTBHS. EMUHCTBO (hru3ndecKkoi KapTHHBI MUpA.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: J03MMETp, Kamepa BunbcoHa,
SAJICPHBINA peaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIUX YaCTHIIL.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

UccnenoBanue TpekoB YacTull (10 roTOBBIM (hoTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPU3MKHU

Drarnbl pa3BUTUs acTpoHOMUU. [IprukiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUMU.
Bun 3Bé3aHoro He6a. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, UX BUTUMOE JBUKCHHE.
Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuk sHeprun ConHua M 3BE3N. 3BE3/BI, UX OCHOBHBIE
XapaKTepUCTUKH. JluarpaMma «CHEKTpalbHBIM KiIacCc — CBETUMOCTbY. 3BE3/bI TJIABHOM
MOCIEI0BATEIBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTb» Ul 3BE3J  IJIABHOU
nocjenoBarelbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpeMEHHBIE MPEJICTABICHHUS O
MIPOUCXOXACHNUHU U 3BooLnU CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3I.

Mneunsiii [lyte — nama I'anaktuka. [lonoxxenue u nBwxkenue Connna B [NamakTtuke. Tumbl
rajakTuk. PanuoranakTuky u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606mna. Paz6eranue ranaktuk. Teopust bonbiioro
B3phIBa. PenukToBOE M3nydeHue.



MacmrabHas cTpyktypa Beenennoit. MeTaranakTuka.
Hepeménnsie mpobieMbl aCTpOHOMUH.
Yuenuueckue nabmooenus

HabumroneHuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX MNPUJIOKEHUN s
OIIpEeJIeJIEHUs] TIOJI0XKEHNsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3]US
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Habmionenus B teneckon Jlynsl, minaner, Maeunoro IlyTu.

O0o0maroniee NOBTOPeHUE

Ponbs ¢usuku u acTpOHOMHHM B PKOHOMHYECKOM, TEXHOJOTHMYECKOW, COIMAIbHOW M 3TUYECKOU
cdepax IesTETbHOCTH YEJIOBEKa, pOiib M MECTO (PU3UKHU M aCTPOHOMHUH B COBPEMEHHOM HAayYHOU
KapTUHE MHpa, poiib (u3NYecKoil Teopun B (HOPMUPOBAHMU MPEJCTaBICHUNH O (pu3MUecKon
KapTUHE MHpa, MeCTO (pru3nyeckoi KapTUHBI MUpPa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEICTABICHUN O IPUPOJIE.

3. TEMATHYECKOE INIAHUPOBAHHWUE YUYEBHOM JUCIIATLINHBI
«MATEMATHKA (YT JTYBJEHHBIN YPOBEHD)»

Buj yueOHoii padoTnl O0bem yacos
MakcumainbpHasi Harpyska 106
CamocrostenpHas pabota 0
OO6s3arenbHast yueOHasi Harpy3Ka 106
B TOM YHCJIE:
Teopernueckoe oOyueHue 54
[IpakTHdeckue 3aHATUSL 50

B TOM YHUCIJIC:

MpaKTUYECKUE PabOThI

KoHcynpTanus K MpoMeXyTO4YHOH aTTecTalluu 2

[IpomexyTounass  arrectauus MO  Y4eOHOM  AMCHMIUIMHE
(nuddepenipoBaHHBIN 3a4€T)

TEMATHUYECKOE INTAHUPOBAHUE

HaunMeHoBaHMe TeM M pa3/iesioB Bcero Padora o0y4yaromuxcs no
no B3aMMO/JEHCTBHIO ¢
Y npenojaBarejeM
Teopernuecko | JlaGopaTopHbI
ro o0y4eHust X H
NPAKTHYECKUX
3aHATUH
1 2 3 4




Pa3znen 1. ®usuka u MeTOIbI HAYYHOTO 2 2 -
MO3HAHUSA

Pa3nen 2. Mexannka 8 6 2
Tema 2.1 Kunematuka 2 2 -
Tema 2.2 Jlunamuka 2 2 -
Tema 2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 4 2 2
Pa3nen 3. Mosekyasipaas Gpu3uka u 8 4 4
TePMOJIMHAMHKA

Tema 3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON 2 2 -
TEOPUU

Tema 3.2 OCHOBBI TEPMOTUHAMUKH 4 2 2
Tema 3.3 ArperaTHbie COCTOSIHHE BEIIECTBA. 2 - 2
®daz30BbIC EPEX0IbI

Pasnen 4. DaekTpoanHaMuka 24 10 14
Tema 4.1 DnexrpocTaTika 8 4 4
Tema 4.2 [1oCTOSTHHBIH AJIEKTPUYECKHIA TOK. 6 2 4
TokM B pa3nmU4HBIX cpeax

CemecTpoBbIii KOHTPOJIb 2 - 2
Tema 4.3 MarautHoe nojie. DIeKTpOMarHiuTHas 8 4 4
WHTYKITUS

Pasznen 5. Kojie0anust ¥ BOJTHBI 26 14 12
Tema 5.1 Mexannueckue u 3J€KTpPOMarHuTHbIE 4 2 2
KoJIeOaHus

Tema 5.2 MexaHU4YeCKHUE U 3JICKTPOMArHUTHEIC 10 6 4
BOJTHBI

Tema 5.3 OnTrka 12 6 6
Pa3nen 6. OcHOBBI crieMAJILHON TeOpHH 6 4 2
OTHOCUTEJIbHOCTH

Pa3nes 7. KBantoBas ¢pusnka 16 8 8
Tema 7.1 DneMeHTH KBaHTOBOH (hU3HUKH 8 4 4
Tewma 7.2 CtpoeHue aroma 4 2 2
Tema 7.3 AToOMHOE S1pO 4 2 2
Pa3nes 8. DjieMeHTBI aCTPOHOMUH U 10 6 4
acTpo(pM3UKHU

Paznen 9. O6o61maroiee noBTropeHne 4 - 4
Htoro 104 54 50
Koncynpramms 2 - 2

HuddepennmrpoBanHblii 3a4eT
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