npuioxkenue 2.26 k OIIOII no cnennansHocTn CI1IO
54.02.01 du3aiin (110 oTpacism)

npuioxkenue 2.33 k OIIOII no cnennansHocTH CI1IO
49.02.02 AnantuBHas pusnyeckas KyabTypa

PABOQUYAS ITIPOI'PAMMA
y4eoHoro npeamMera «®uzuka»
0a30BbIi YPOBEHB

npouIb MoyyaeMoro npodeccuoHaIbHOTO 00pa30BaHUS:

IYMaHUTAPHBIN (C yriyOJE€HHBIM U3yYEHUEM JINTEPATyphl U O0IIECTBO3HAHUS)



MOSICHUTEJIbHAS 3AITUCKA

PabGouast mporpamma ydeOHoro mnpenmera "®uzumka" (0a30BbIi YpOBEHb) (MpeaMeTHas
obmacte "EcTecTBeHHO-HayuHble mpenMeThl") (hajgee COOTBETCTBEHHO — pabouas mporpaMma Mo
¢usuke, ¢usnka) (mpeamerHas oOmacte "OOIIECTBEHHO-HAy4HbIE NpeAMeTH") pa3paboTaHa Ha
OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOTrpaMMbl CPEIHETO
obmrero odpaszoBanus, npenctasieHHbIX B PI'OC COO, ¢ yuerom PeaepanbHOil paboueit mporpaMMel
BOCIIMTAHUA W KOHLEMNIMM IpenojaBaHusi ydeOHoro mpeamera "®uzuka",dI'OC CIIO ¢ yuerom
nosydyaeMoil crienuanbHocTH: 54.02.01 [uzaiin (mo orpacisam), 49.02.02 AnantuBHasi pusuveckas
KyJIbTYpa.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»

du3nka Kak Hayka 0 HauOojee OOIIMX 3aKOHAX MPUPOABI, BBICTyINas B KAaueCTBE y4eOHOTO
npeaMeTa, BHOCUT CYIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaromeM mupe. Kypc ¢pusnku -
CHCTEMOOOpa3yIoIUil /sl €CTeCTBEHHO-HAYyYHBIX YYEOHBIX IPEIMETOB, MOCKOJIBKY (hHU3NYEeCKHe
3aKOHBI JIE)KaT B OCHOBE IIPOLIECCOB U SIBICHHM, M3y4aeMbIX XHMMHEH, Ouosiorueil, gpusnueckoi
reorpadueit u acrpoHomueid. lcmonb30BaHWE W AKTHBHOE MPUMEHEHHE (U3HUYECKUX 3HAHUN
olpesieNsieT XapakTep M pa3BUTHE Pa3sHOOOPAa3HBIX TEXHOJOTHH B cepe IHepreTuku, TpaHCIopTa,
OCBOEHHUSI KOCMOCA, MOJIyY€HHsI HOBBIX MAaTEpUajOB C 3aJlaHHbIMM CBOMCTBaMU U Apyrux. M3yuenue
(GU3MKH BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI MUpa
oOyuaromuxcs, B (POpPMHUPOBAHNE YMEHUN MPUMEHSATh HAYYHBIM METOJ MO3HAHHS MPHU BBINOJIHECHUH
UMM y4eOHbIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢Gu3MKH UIsI YPOBHS CPEIHEro OOIIero oOpa3oBaHUsI TOJOXKEH PsJ HIICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMITBI €r0 TIOCTPOCHUSI.

Wnes wuenoctHocTH. B cooTBeTcTBMM € HEHl Kypc SABISETCS JIOTUYECKH 3aBEPIICHHBIM,
OH COJIEPXKHT MaTepuall U3 BCEX pa3/iesioB (hYM3MKH, BKIIOYACT KaK BOMIPOCHI KIIACCHYECKOH, TaK
U COBPEMEHHON (U3UKH.

Wnes renepanuzanuu. B cooTBeTCTBHMU C HEW Marepuan Kypca (PU3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBnsieTcs (GOPMHpPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Unes rymanurtapuzauuu. Peanuszanus ujaen NOpearnoniaraeT HCIOIb30BAHHE TYMaHUTApHOTO
noTeHuuana (U3NYEeCKO HayKH, OCMBICICHHE CBSI3M pa3BUTHUA (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TPOOIeMaMHu.

Wnes mpuxmanHoi HampaBieHHOCTH. Kypc ¢Gu3MKM mpeamnosiaraeT 3HAKOMCTBO C ITHPOKUM
KPpYTroM TCXHUYCCKUX U TCXHOJIOTNICCKUX HpI/IHO)KeHI/Iﬁ N3YUCHHBIX Teopnﬁ 1 3aKOHOB.

Wnes oSKoOJOTM3AallMKd  pealu3yeTcs IOCPEACTBOM  BBEIACHHS JJCMEHTOB  COJCpIKaHUA,
ITIOCBAIICHHBIX 3KOJIOTHYCCKUM HpO6HeMaM COBpCMeHHOCTI/I, KOTOpBIe CBs3aHBI C paSBI/ITI/ICM TCXHUKHU
U TEXHOJOTHMH, a Takke OOCYXIEHHS TMpo0JeM palHMOHAIBLHOTO  MPHPOIOIOIb30BAHHS
M DKOJIOTHYECKOH 0€30IIaCHOCTH.

Ctep)XHEBBIMU DJIEMEHTaMH Kypca (HU3WKH Ha YpOBHE CpEeAHEro o0Imero ooOpa3oBaHUs
ABIAIOTCS  (u3ndeckue Teopud ((OopMHpPOBAHHE TMPEICTABICHUH O CTPYKType IOCTPOSHUS
¢usudeckoil Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W MPHUHIUIIOB B COBPEMEHHBIX
MPCACTABJICHUAX O MPUPOAC, I'PAaHUTIAX TPUMCHUMOCTH TeOpI/II\/II, AJI1 OMMUCAHUA CCTCCTBCHHO-HAYYHBIX
SIBJICHUH M TIPOIIECCOB).

CHCTeMHO-IEATETbHOCTHBIN TOAX0 B Kypce (DM3MKHM peanu3yercss Mpexae BCero 3a Cyer
OpraHu3allui HKCIEPUMEHTAIBHON JAedTenbHOCTH oOydaromuxcs. [l 0a30Boro ypoBHs Kypca
¢U3uKH — S3TO UCIOJIB30BAaHUE CHCTEMbl (PPOHTAIBHBIX KpPATKOBPEMEHHBIX 3KCIIEPUMEHTOB



U J1abOpaTOpHBIX paboT, KOTOpBIE B paboyeil mporpamme 1o (Gpu3uke 0ObEeJUHEHBI B OOLINI CITMCOK
YUEHUYECKUX TPAKTUYECKUX pPaboT. BriiereHne B yKa3aHHOM TiepedHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX JUISI KOHTPOJISL U OLIEHKHU, OCYIIECTBISETCS yYaCTHUKaMH 00Opa3oBaTEeIbHOrO Ipolecca
UCXOs U3 0COOEHHOCTEH MIIaHUPOBaHUS U OCHaleHUs KabuHeTa pusuku. [lpu sTom obecrneunBaeTcst
OBIIQJICHWE OOy4YalOUIMMUCA YMEHHSIMHM TPOBOJUTH KOCBEHHBIE HM3MEpPEHHs, HCCIEI0BaHU
3aBUCUMOCTEH (PU3MYECKIX BEIIMYHH U IIOCTAHOBKY OIIBITOB TI0 IPOBEPKE MPEIOKEHHBIX THITOTE3.

Pemenne pacueTHBIX U Ka4€CTBEHHBIX 33/1a4 C 3aJaHHON (PU3UUECKON MOJIENbIO, TTO3BOIISIONISE
MPUMEHSTh U3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3fiena Kypca, TaK U HHTErpUPYS
3HaHMUS W3 pa3HbIX pasfenoB. [ KadyeCcTBEHHBIX 3aJad IMPUOPUTETOM SBIISIIOTCS  3aJaHUS
Ha 00BsICHEHNE TIPOTEKAHMS (PU3NYECKUX SIBJICHUH U MPOIECCOB B OKPYKAIOIIEH KU3HH, TpeOyromue
BbIOOpA (prU3MUecKOl MOJIENH ISl CUTYalllH MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusmu OI'OC COO k MarepuaabHO-TEXHUYECKOMY O0OECTICUCHHIO
y4ueOHOro mporecca 0a30BbId YpOBEHb Kypca (PM3MKKM HAa YPOBHE CpeqHEro oOiero odpazoBaHUs
M3Y4aeTCsl B YCIOBUSIX MPEIMETHOTO KaOMHeTa (PU3UKHU WIH B YCIOBUAX WHTETPUPOBAHHOTO KaOMHETA
MPEeIMETOB eCTECTBEHHO-HAyyHOro 1ukia. Hanmuume B kabuHere GU3MKH HEOOXOIUMOTO
71a00paTOPHOTO 00OPYAOBAHMS /IS BBIIOTHEHHUS YKA3aHHBIX B MpOTrpaMMe Mo (HU3UKE YICHUIECKUX
MPAKTUYECKHUX padOT U AEMOHCTPALIMOHHOTO 000pyA0BaHUs 0053aTENBHO.

JleMmoHCTpanroHHOe 000py10BaHne (POPMUPYETCSI B COOTBETCTBUU C MIPUHITUTIOM MUHUMAJIbHON
JIOCTaTOYHOCTH W OOECIeurBaeT MOCTAHOBKY IMEPEUYHMCICHHBIX B pabodeil mporpamme mo (usmke
KJIFOUEBBIX JEMOHCTpPALUN JUIsl MCCIICIOBAHUSA W3Y4Yae€MbIX SIBJICHHH M IPOIECCOB, dMITHUPUUECKUX
U QyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHHIH.

JlaGoparopHoe oOopyaOBaHUE JUIsl YYEHHUUECKHX IMPaKTUYECKUX padboT (opmupyercs B BUJE
TEMaTUYECKHX KOMIUIEKTOB M 00€CIIeYrBAETCs B pacueTe OJHOI0 KOMIUIEKTa Ha JIBYX 00y4aroluxcs.
TemaTtnyeckne KOMIUICKTHI J1abOpaTOpHOTO O0OOPYHOBaHMSI TOCTPOSHHI HAa  KOMILIEKCHOM
UCITIOJIb30BAaHUM aHAJIOTOBBIX M LUMPOBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX HM3MEPHUTEIbHBIX
CUCTEM B BHJIe HU(POBBIX JTa0OPATOPUI.

[IpernonaBaTenb caMOCTOSTENILHO BBIOUPAET TEMBI J1a0OPATOPHBIX pabOT U OMBITOB U3 paboueit
IIPOrpaMMbI 110 (PU3MKE, yUUTHIBasi MHIMBUYaJIbHbIE OCOOCHHOCTH 00YYaIOUINXCS.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»
OCHOBHBIMU LEJIIMU U3Y4YEeHUSI (PU3UKU B 00LIEM 00pa30BaHUU SBISIOTCS:

q)OpMI/IpOBaHI/Ie HHTCpECa U CTPCMIICHUSA o6yqa}om1/1xcsi K HAYyYHOMY H3YYCHUIO IMPUPOIHI,
Pa3BUTHEC UX MHTCIICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTefI;

PaszButue Hpe,[[CTaBJ'ICHI/Iﬁ O HAYYHOM METOJC MNMO3HAHUSA U (I)OpMI/IpOBaHI/Ie HCCICO0OBATCIIBCKOT'O
OTHOIICHUA K OKPYIXAIOIIUM SABJICHUAM,

dopmupoBaHe HAYYHOTO MHPOBO33PEHHSI KaK Pe3yJibTaTa U3yuyeHHs: OCHOB CTPOCHHUSI MaTEPHU
U QyHITaMEHTAIBHBIX 3aKOHOB (DU3HKH;

q)OpMI/IpOBaHI/Ie YMGHI/Iﬁ OOBSACHATH SBJIEHHUSA C HCIIOIL30BaHUEM (1)I/I3I/IHGCKI/IX 3HAHUU
M HAaYYHBIX JOKa3aTCJILCTB,

@dopMupoBaHUE MPEACTABICHUN O poiau (U3MKU Ul pa3BUTHs APYTMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTmkeHue 3THX Ieliel 00ecrednBaeTcs PeleHneM CIIeIyIONIMX 3a/1a4 B IpoIecce N3y4eHUs
Kypca (HU3UKH Ha YPOBHE CPEAHET0 00IIEro 00pa3oBaHMs:



[TpuoOperenue cucteMbl 3HaHUN 00 OOIUX (PU3UUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKITIOYAss MEXaHUKY, MOJEKYJSIPHYIO (H3HUKY, dJIEKTPOJAWHAMHKY, KBAHTOBYIO (DM3UKY W DJIEMEHTHI
acTpou3ukwy;

®dopmMupoBaHUE YMEHUN NPUMEHATh TEOPETHUECKHE 3HAHUA Ui OOBACHEHUS (U3MUYECKUX
ABJICHUM B IIPUPOJAEC U U IPUHATHUSA IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;

OcBoeHue crnocoOOB pPELIEHUS PA3IUYHBIX 33ad C SIBHO 3aJaHHON (U3NYECKON MOJenblo,
3a/1a4, MOAPA3YMEBAIOIIUX CAMOCTOSTENbHOE CO3/1aHue (U3MUYECKON MOJENH, COOTBETCTBYIOIIEH
YCJIOBHSIM 33]1a4H;

[Tonnmanne GU3MYECKUX OCHOB M MPHUHIMIIOB JIEHCTBUS TEXHUYECKHX YCTPONCTB
Y TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJ'Ia,Z[CHI/Ie MCTOAAMU  CaMOCTOATCJIBHOI'O0 IIJIAHUPOBAHUA W IIPOBCACHHUA (I)I/I3I/IIICCKI/IX
SKCIICPUMCHTOB, aHajluda W HHTCPIIPETAlUN I/IH(l)OpMaI_[I/II/I, OonpeaciicHud JOCTOBCPHOCTHU
MOJIYYCHHOI'O PE3yJIbTaTa,

Co3nmanne ycIOBHW I Pa3BUTHS YMEHHH IPOEKTHO-MCCIEIOBATEIHCKON, TBOPYECKOM
JIEATENLHOCTH.

MECTO YYEBHOI'O IIPE/IMETA «®U3UKA»B YYEBHOM IIVIAHE

OOmee uncino yacoB Juist uzyueHus ¢uszuku — 78: B 1 cemectpe - 32 yaca, Bo 2 cemecTpe —
46 vacos.

COJAEPKXAHUE YYEBHOI'O IIPEJJMETA «®U3UKA»

1 CEMECTP

Pa3nea 1. ®usnka 1 METOABI HAYYHOT'O TO3HAHUS.

®usuka - Hayka O npupoze. HayuHble MeTOAbl IO3HAHUA OKpyXkKarowero mupa. Pousb
HKCIIEPUMEHTA M TEOPHH B MIPOIIECCE TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue ¢pu3nyecKux sBJIEHUM U nporeccoB. Hayunble runoressl. @u3nyeckue 3aKOHbI
U Teopuu. ['paHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBUSI.

Pomr w wMecro ¢umsukm B (QopMuUpOBaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHPA,
B IIPAKTHUUECKOH JEATEIbHOCTH JIIO/ICH.

JleMoHCTpanuu.

AHanoroBblie ¥ IU(PPOBBIC U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATIUKH.
Paznen 2. Mexanuka.

Tema 1. Kunematuka

Mexannueckoe aBuxkeHHe. OTHOCHUTENBHOCTh MEXaHHMYECKOoro ABkeHusa. Cuctema oTcuera.
Tpaexropus.

[lepememienne, CKOpPOCTh (CpemHsII CKOPOCTh, MTIHOBEHHAas CKOPOCTh) U yCKOPCHHE
MaTepUAIbHOW TOYKH, WX MPOEKIUU Ha OCH CHCTeMbl KoopauHaT. CIOXEHHE TepeMeIleHHH
U CIIOKCHHE CKOPOCTEH.



PaBHOMEpHOE M PpPaBHOYCKOPEHHOE TMpsIMOJMHEHHOe JBUXkKeHue. ['paduku 3aBHCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELIEHUS MaTePUaAIbHOU TOYKU OT BPEMEHH.

CBobOoHOE mazieHue. Y CKOpeHne CBOOOHOTO TIaICHHUS.

KpuBonuneiiHoe nBuxeHue. J[BuKeHNEe MaTEpUaTIbHOW TOYKH IO OKPY>KHOCTH C MMOCTOSHHOM 1O
MOJYJI0O CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas CKopocTh. Ilepwom u wactora oOparmieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Texunueckue YCTpOﬁCTBa H MPAKTHYCCKOC IIPUMCHCHHC. CIIMAOMCTP, ABUIKCHUC CHAPSAOOB,
LCIHBIC U pPECMCHHBIC IICPCaAAYN.

JleMoHCTpanuu.

Mopgenb cucteMbl 0TCUETa, ULTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[Ipeobpa3zoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue aemxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenune yckopeHust CBOOOHOTO TaICHHUS.

Hamnpanenue ckopocTs Mpu ABMKEHUHN TTO OKPYKHOCTH.

Y4YeHUYECKU IKCTICPUMEHT, JJaOOpaTOPHBIE PaOOTHI

N3yueHrne HepaBHOMEPHOTO ABUKEHUS C LEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IMyTSIMH, IPOHACHHBIMU TEJIOM 3a IOCIEN0BATEIIbHbBIE
paBHBIE NIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOM
HYJIIO.

N3yueHne nBHKEHUs ApUKaA B BI3KOU KUJKOCTH.
N3yuenue nuxeHus Teaa, OpOIIEHHOI0 TOPU30HTAIBHO.
Tema 2. JlunamMuxa.

HpI/IHI_II/IH OTHOCHUTEIBbHOCTH ['amunes. HepBLII;'I 3akoH HproToHA. HHepI_[I/IaJ'IBHLIe CHCTCMBbI
OTCUCTA.

Macca tena. Cuna. IIpunnun cynepno3unuu cuil. Bropoii 3akoH HeroToHa 11711 MatepualibHON
Touku. Tpernii 3akoH Hpl0TOHA [UIst MAaTEpUAIIBHBIX TOYEK.

3akoH BceMHupHOTo TsaroteHus. Cuna tspkectd. [lepBast kocmMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHUsl CKONbXKEHHsT U cwia TpeHus nokos. Koadduuument tpenus. Cuiia conpoTuUBIEHUS NpU
JBYDKEHUU TeNa B )KMJIKOCTU WU Ta3e.

HOCTyrIaTCJ'ILHOC " BpalllaTCJIbHOC ABUKCHUC a0COJIFOTHO TBEPAOTO TEJA.



MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalICHU:. IIneuo cunbl. YcioBus PpaBHOBCCUSA TBEPAOIO
TCIa.

Texuuaeckue YCTpOfICTBa n IMPAKTUYCCKOC MPUMCHCHHUC! INOAIIMNITHUKH, JABUXCHHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

JleMoHCTpanmm.

SIBrieHME MHEPIIUH.

CpaBHEeHME MacC B3aMMOJIEHCTBYIOIIHX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT JedOopMaIuu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHHUH.
CpaBHEHHE CHII TPEHUS TTOKOS, KAYEHUS U CKOJIBKCHHUSI.
VYcnoBus paBHOBECUS TBEPAOTO Tena. Busbl paBHOBECHS.
Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI
Nzyuenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MPYXKHHE U PE3UHOBOM 00paslie,
oT ux aedopmarun.

HccnenoBaHue yciIoBUi paBHOBECHS TBEPAOTO TEJla, UMEIOLIET0 OCh BPAILICHHUS.
Tema 3. 3akOHBI COXpaHEHUSI B MEXaHUKE.

Nmmynbe MaTepuanbHOW TOUKM (Tesla), CHCTEMbl MaTe€pHalIbHbIX ToueK. MMmynbc Cuiibl
Y U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHMs UMITyJIbca. PEakTUBHOE IBUKEHUE.

Pabota crisl. MOIIHOCTE CHJIBL.
Kunetndeckast sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHHUH KHHETUYECKOW YHEPTHUH.

[lorennuansHast sHeprus. lloTeHuuanbHas sSHeprus ynpyro aeGopMuUpOBaHHOM MpPY>KHUHBL.
[TorennuanbHas SHEPrys Teja BOIU3U MOBEPXHOCTH 3eMJIH.

HOTGHHI/IaJIBHBIe U HCIOTCHLHUAJIBHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHII
C I3MCHEHHEM MEXaHHYECKOM OHEPIUU CUCTEMBI TCII. 3aKkoH COXpPaHCHUA MEXaHUUYECKOMH OHCPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIEp, NPYKUHHBII
IIUCTOJIET, IBUKCHHUE PaKeT.

JleMoHCcTpanum.



3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon nmoTeH1IMaIbHON PHEPTUH B KHHETUUECKYIO U OOpaTHO.

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

N3yyenne abCoOMOTHO HEYNPYTOTO yapa ¢ HOMOMIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW HHEpruM Tejla Ha MpuMepe
pacTsKEeHUs. PE3UHOBOTO XKIyTa.

Paznen 3. MonekyinsipHas ¢pu3nka U TepMOAMHAMUKA.
Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpPUH M HMX OIBITHOE OOOCHOBAHHE.
bpoyHnoBckoe asmwxkenue. Juddysus. Xapakrep HBMKEHHS M B3aUMOJICHCTBHS YaCTHIl BEIIECTBA.
Mognenu cTpoeHHs ra3oB, XKUAKOCTEH U TBEPIbIX T U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
TUX Mojieneil. Macca u pasmepsl mosiekyi. KonmmuectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ee uamepenue. [llkana temneparyp Llenbcus.

Mognens wupneanpHOoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETHUECKONM TEOPUHU
uieanbHOr0 raza. AOCOIOTHAs TeMIlepaTypa Kak Mepa CpeJHel KMHETUYECKOW SHEpruH TErIoBOro
aBrkeHus yactul rasa. [llkana temneparyp KenbBuna. I'a3oBble 3akoHBL. YpaBHeHHEe MeHpeneeBa-
Knaneiipona. 3akon /lanbrona. M3ompouecchl B HMI€aJIbHOM Ta3€e € IHNOCTOSHHBIM KOJIMYECTBOM
BelecTsa. ['paguueckoe mpeacraBiieHHe H30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUIECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
JleMoHCcTpanmm.

OnbITel, JTOKa3bIBAIONIME JIUCKPETHOE CTPOCHHE BemecTtBa, ¢oTtorpadud  MOJEKYI
OPraHUYEeCKUX COCTMHEHUH.

OmnbIThl 10 AU yY3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JTBHXKEHUSI.

Mopens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHUS.
Monens, HIUTFOCTPUPYIOLIAs IPUPOLY JABICHHS ra3a Ha CTEHKH COCY /.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS UACATBHOTO ra3a, H30MPOIECCHI.
Y4eHnueckuil IKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

OmpenenieHne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPECHMH 00beMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccaenoBanue 3aBUCUMOCTH MCKAY NnapaMeTpaMu COCTOAHUA PA3PCIKECHHOI'O Ira3a.



Tema 2. OCHOBBI TEPMOJIMHAMUKHU.

TepmoauHaMudeckas cucteMa. BHyTpeHHsS SHEprusi TEPMOJMHAMUYECKON CUCTEMBI M CITOCOObI
ee m3MeHeHus. KonmmuecTBo TermmoTel u pabota. BHYTpeHHssE SHEpPIrUs OJHOATOMHOTO HJICAIbHOTO
raza. Buzapl teruionepenadn: TEMIONPOBOAHOCTh, KOHBEKIUSA, U3IIyYeHHUE. Y IelbHAs TEIUIOEMKOCTb
BemecTa. KommyecTBo TEIOTHI IpH TEIUIonepeaaye.

[Tonstne 06 ammabGatHOM Tiporecce. IlepBoiii 3akoH TepmonuHamuku. [IpruMeHEeHHE TIEpPBOTO
3aKOHa TEPMOAMHAMHUKH K H3ompoiieccaM. ['padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatumMocTh NpoLeccoB B IpUPOJE.

TennoBble MamuHbl. [IpuHIMIBL AeHWCTBUS TeIuIoBBIX MamuH. [IpeoOpasoBaHus >HEpruu
B TeIIoBbIX MamnHax. Koaddunuent nonesnoro aercTBus terwioBoil Mamuuel. [lukn Kapao u ero
KO3(PPHILIMEHT MMOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE POOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE NPUMEHEHHE: JBUTATENIb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAMIBHUK, KOHIUIIMOHED.

JleMoHCTpanum.

N3MmeHeHHe BHYTPEHHEW SHEPrUU Teja MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKH U3 OyTHUIKH
MoJ| JICHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue d¢upa B JIATYHHOW TpyOKe MyTeM TPEHHS
(BUI€OAEMOHCTpALIH ).

V3MeHeHne BHYTpeHHEH SHEPruH (TeMIlepaTypsl) Teja MpH TeIuIonepeiaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Mopenu mapoBoil TypOHHBI, ABUTaTeNsi BHYTPEHHETO CTOPAHHUs, PEaKTUBHOTO JIBUTATEJIS.
Y4eHnueckui IKCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3mepenue yeiabHOM TeMIOEMKOCTH.

Tema 3. ArperaTHblie coOCTOsiHUS BeniecTBa. Da3oBbie MEPEXOIbI.

Hap006pa30BaHHe U KOHACHCAIH:. I/IcnapeHHe U KuIeHue. AOCONIOTHas M OTHOCHTEJIbHAas
BJIA’)KHOCTBL BO3JYyXa. HacpimmeHnsii mnap. VYaenpHas TemiaoTa Hap006pa3OBaHI/I$I. 3aBHCHMOCTD
TCMIICPATYPhbI KUIICHUA OT AABJICHUA.

Teepnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBOWCTB KpPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuaiibl. [1naBneHne n kpuctayumsanus. Y aenbHas TemioTa
riassieHus. Cyomumarus.

YpaBHEHHE TEIIOBOTO OasiaHca.

TexHuyeckue yCTpOHCTBA M MPaKTUUYECKOE MPUMEHEHHE: THUTPOMETp U ICHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU TMOJIY4YEHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATEpPHAJIOB,
Y HAHOTEXHOJIOTHH.

JleMoHCTpanuu.

CBolicTBa HaCBIIECHHBIX [1aPOB.



Kunenue npyu NoHMKEHHOM JIaBJICHHH.

CriocoObl U3MEpEHUS BIAKHOCTH.

HaburoieHne HarpeBaHus U MJIaBJIEHUS KPUCTAIJIMYECKOTO BEIIECTBA.
JleMoHCTpanust KpUCTaIOB.

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

H3MepeHnre OTHOCUTENBHOM BIIaKHOCTH BO3/yXa.

Pasznea 4. DnexkTpoauHaMuKa.

Tema 1. Dnexkrpocraruka.

OnexTpuszanus Tena. DJIEeKTpUUecKuil 3apsan. /IBa Buaa anekTpudeckux 3apsanos. IIpoBoanHukwy,
JURJIEKTPUKHU U TIOJTYTIPOBOJHUKHU. 3aKOH COXPAHEHHUs AIEKTPUUIECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 37€KTpUUECKUN 3apsll. DIECKTPUUECKOE
IIoJIC. HaHpﬂ)KeHHOCTI) QJICKTPHUYCCKOI'0 I1OJIA. HpI/IHIII/IH Cynepno3suuuu JSJICKTPUICCKUX TIOJIEH.
JInann HAIPsS>)KCHHOCTHU 3JICKTPHUYCCKOT'O ITOJIA.

Pabora cun snmekrpocratudeckoro moss. [lorenmman. Pasnocts morennmanos. IIpoBomaHuku
U IURJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. JusnekTpuueckas NpOHUIIAEMOCTb.

SHGKTpOCMKOCTB. KOHI[CHC&TOp. QHCKTpOCMKOCTB INIOCKOI'O0  KOHACHCATOpPA. 9Heprm{
3apAKCHHOT'O KOHACHCATOPA.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: DJIEKTPOCKOI, JIIEKTPOMETD,
ANIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHUE DIIEKTPOIPUOOPOB, KOHAEHCATOp, KONUPOBAIbHBIH
arnapar, CTpyHHBIN IPUHTED.

JleMoHCTpanmm.

Y CeTpoiCTBO U MPUHIUIT JEHUCTBUS SJIEKTPOMETPA.
B3anmMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.
DIEKTPUYECKOE MOJIE 3apsSKEHHBIX Tell.
[IpoBOAHMKH B 3EKTPOCTATHUECKOM IIOJIE.
DneKTpocTaTU4ecKas 3alluTa.

JIUDNIEeKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHMOCTh SJICKTPOCMKOCTH IUIOCKOI'O KOHJACHCATOpa OT IUIOAaAW IUIACTHUH, PpaCCTOAHUSA
MCXKIY HUMHU U I[HBHGKTpHHGCKOﬁ IMPOHUIIACMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.
Y4eHuvecKkuii IKCIIEPUMEHT, JJa00paTOpHbIe padoThI
N3mepenue 31meKTpoeMKOCTH KOHIEHCATOPa.

Tema 2. IlocTossHHBIN dJ1eKTpUYecKuii TOK. Toku B pa3iMuHbIX cpeaax.



DIEKTPUYECKHUI TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTpUUecKoro toka. Mcrounuku toka. Cuna
ToKa. [loCTOSITHHBIN TOK.

Hanpsokenune. 3akon Oma 1715 yyacTka IeTnH.

DNeKTpUYECKOe COIPOTUBIICHHE. YElbHOE CONpPOTUBJIEHHE BellecTBa. llocienoBaTenbHOE,
napajuiesIbHOE, CMEIIAHHOE COeMHEHNE TPOBOAHHUKOB.

Pabota anekTpuueckoro Toka. 3akoH JIkoyns-Jlenia. MOImHOCTE AIEKTPUIECKOTO TOKa.

ONeKTpOJABMKYIAs CWUJIa U BHYTPEHHEE COINPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Oma amis
MOJIHOM (3aMKHYTOH) 371eKTprueckoi nenu. KopoTrkoe 3amMbIkaHue.

OneKTpOHHas MPOBOAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

OnexTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoanuku. CoOCTBEHHAs U MPUMECHAs POBOIMMOCTb IOJYNPOBOIHUKOB. CBOMCTBA p-
n-niepexona. [1onynpoBoHUKOBBIE TPUOOPBHI.

DJIEKTpUYECKMH TOK B pPacTBOpax M paciuiaBax dSJIEKTPOJMTOB. JIEKTPOJIUTHYECKAs
JUCcCcOLUaus. DIEKTPOIIU3.

DNeKTpUYecKui TOK B raszax. CaMOCTOSTENbHBIM U HECAMOCTOSITEIbHBIA pa3psa. MosHus.
IIna3ma.

TexHuueckue yCTpoMCTBAa M IIPAKTUYECKOE IPUMEHEHUE: aMIEPMETpP, BOJIBTMETP, PEOCTar,
UCTOYHUKH TOKA, JICKTPOHArpeBaTeNIbHbIC MPUOOPHI, HIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIH IUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOITYINPOBOAHUKOBBIA THOL,
rajabBaHUKa.

JdemoncTpanmnu.
W3mepenue cuiibl TOKa U HATIPSKESHHUSL.

3aBUCHUMOCTh COIIPOTUBJICHHUA  HOUIHMHAPHUYCCKUX  IMPOBOJHHMKOB OT JUIMHBI, ILIOIOAAH
MOIICPCUYHOTO CCUCHUS U MaTCpUaJIa.

CMemaHHOe COCAMHCHUC ITPOBOJIHUKOB.

[Ipsmoe wu3MepeHue >IeKTpOABMKYLIEH cuibl. KopoTkoe 3amblkaHHE TaJlbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

3aBUCUMOCTD CONIPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.
[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psia 1 MPpOBOJUMOCTh BO3IyXa.
OnHOCTOPOHHSASA NPOBOJUMOCTb JUOJA.

Y4eHn4ecKui IKCIEPUMEHT, JIA00paTOPHBbIEe Pad0ThI

I/IsyquI/Ie CMCHIAHHOT'O COCAUHCHUA PC3UCTOPOB.



N3mepenue 3eKTpoABUKYIIEN CUIIbI HCTOUYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIIEHUS.
HaGmronenue anekrpornusa.
MexnpeaMeTHbIE CBSI3U.

N3yuyenne kypca ¢usnku 06a30Boro ypoBHS B | cemecTpe OCYLIECTBISIETCS C YYETOM
COJIEpKATEIBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTWKH, OMOJIOTHH, XUMHH, reorpadun
U TEXHOJIOTHH.

MexnpeaMeTHbIC TTOHSTHS, CBA3aHHBIE ¢ W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS: SBJICHUE,
HAy4YHBI (akT, TUMoTe3a, (u3nueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, IKCIEPHUMEHT,
MOJEJIIUPOBAHUE, MOJIEIIb, U3BMEPEHHE.

MaremMaTHKa: pelieHue CHCTEeMbl ypaBHEHMH, JuHEHHas (yHKus, napaboia, rumepodona, ux
rpaduKd M CBOICTBa, TPUTOHOMETpUYECKHE (QYHKIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIMHA Ha OCH KOOPIWHAT, CIIOKEHHE
BEKTOPOB.

buonorus: Mmexanndyeckoe IBUKEHHE B )KUBOM Ipupojie, 1uddysusi, ocMoc, TEMI000MEH KUBBIX
OpraHu3MOB (BHBI TEIJIONEpeaur, TEIUIOBOE PABHOBECHUE), DSJIEKTPUUYECKUE SIBICHUS B >KUBOM
npupoie.

XuMus: JTUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE ATOMOB MU MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIAKOCTEH M ra3oB, SJEKTPUYECKHE CBOMCTBA
METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAlMs, FraJbBaHUKA.

I'eorpadus: BnaxXHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonorusa: mnpeoOpa3zoBaHHE [BMKEHUN C HCIOJIb30BAaHUEM MEXAHU3MOB, YYET TPEHHS
B TEXHHKE, MOAIIUITHUKHY, UCIIOJIb30BAaHUE 3aKOHA COXPAaHEHUS UMITYJIbca B TEXHUKE (paKeTa, BOJAOMET
W JIpyrue), JBUTATelIb BHYTPEHHETO CropaHus, MapoBass TypOuHa, OBITOBON XOJOIWUJIBHUK,
KOHJUIIMOHEDP, TEXHOJIOTHH IOJIYYEHHsS COBPEMEHHBIX MATE€pUajoB, B TOM YHUCJIE€ HAHOMAaTepHUasoB,
U HaHOTEXHOJIOTUH, JJIEKTpOCTaTHYecKas 3aluTa, 3a3eMJIEHHE JJIEKTPOIPUOOPOB, KCEPOKC,
CTpYWHBI TNpHUHTEp, dJEKTpOHArpeBaTeNbHbIE MNPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPEI,
raJbBaHMKa.

2 CEMECTP

Pa3znen 4. DnexkrpoauHamMuka.
Tema 3. MaruuTtHoe nojie. DIeKTpOMarHuTHasi MHAYKIUS.

ITocTostHHBIE MarHuThHl. B3auMoaelcTBUE MOCTOSHHBIX MarHuTOB. MarnuTtHoe moisie. Bekrtop
MarHuTHOM MHAYKUUU. [IpuHOUI Cyneprno3uiUi MarHUTHBIX NOJIEW. JIMHUKM MarHUTHON MHIYKLIWH.
KaprrHa nuHUN MarHUTHOM MHIYKIMH I10JIS IOCTOSTHHBIX MAarHUTOB.

MaFHI/ITHOG I10JIC HpOBOI[HI/IKa C TOKOM. KapTI/IHa JIHHI/Iﬁ I/IHI[}IKHI/II/I MAardmuTHOT O I10JI JJIMHHOT'O
pr[MOl"O HpOBO}IHI/IKa nu 3aMKHYTOFO KOJIBIICBOTO HpOBO)IHI/IKa, KaTYIIIKI/I C TOKOM. OHBIT 3pCTe)1a.
B3anmoaeiicTBre MPOBOJAHUKOB C TOKOM.

Cuna Ammnepa, ee MOyJIb U HAaIpaBJICHUE.



Cuna Jlopenna, ee Moay/b U HampaBieHHE. J[BU)KEHUE 3apsyKEHHOW 4acTUIbl B OJHOPOIHOM
MarHuTHOM rosie. PaGora cuisl Jlopenna.

SBneHue  JJIEKTPOMAarHUTHOM  MHAyKOMHM. IIOTOK  BEeKTOpa  MarHMTHOM  MHIYKIUU.
DONEeKTPOABMKYIIAs CHJIa MHAYKLIHU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKuuu Papases.

BuxpeBoe nanekTpuueckoe 1one. ONEKTPOABHKYINAs CWIa HWHAYKIMA B IPOBOJHUKE,
JBIKYIIEMCS IIOCTYIIATEIbHO B OJTHOPOJIHOM MarHMTHOM II0JI€.

[IpaBuno Jlenma.

NHyKkTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOIBIKYIIAsl CUJIa CAMOUHIYKIIMH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

Texuauaeckue YCTpOfICTBa u MPAKTUYCCKOC MMPUMCHCHUC! IIOCTOAHHBIC MAarHuThl,
SJICKTPOMAIrHUTEI, SJICKTPOABUI'aTCIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUIL], MTHAYKIWMOHHAA IICYb.

JdemoHcTpanmu.

OnbIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.
JIuHUY MHAYKIUMU MarHUTHOTO MOJIS.
B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.
SIBneHue HNEKTPOMArHUTHON UHAYKITUH.

[IpaBuiio JleHna.

3aBHCUMOCTD SHGKTpO}IBI/I)Kymeﬁ CUJIbl HUHAYKOHWUHU OT CKOPOCTH HU3MCHCHUA MArHuTHOI'O
IIOTOKa.

SIBeHue caMOMHIYKIINH.

Y4eHn4ecKui IKCIEePUMEHT, JIa00paToOpHbIe PadoThl.
W3ydyeHue MarHUTHOTO MOJISI KATYIIKH C TOKOM.

I/ICCJIGHOBEIHI/IG ﬂCﬁCTBHH MOCTOAHHOI'O MAariuTa Ha paMKy C TOKOM.
HccnenoBanue sSBIeHUS 3JI€KTPOMArHUTHON MHIYKIUU.

Pa3nea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexann4yeckue 1 3J1eKTPOMATHUTHbIE KOJIeOaHUA.



Konebarenbnas cuctema. CBoOOAHBIE MexaHUYeckHe KojeOaHus. ['apmMoHndeckue KoneGaHus.
[Tepuon, yactora, amruntyaa u (asza konebanuii. [IpyKuHHBIN MasTHUK. MaTeMaTH4eCKuil MasTHUK.
VYpaBHeHHe rapMoHnUeckux konebanuil. [IpeBpaiienue 3Heprun Npu rapMOHUYECKUX KOJIeOaHUX.

Konebatenbupiii  koHTyp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KOJIEOAHHWS B  HJICATLHOM
KOJIeO0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHHYECKUMHU U DJIECKTPOMATHUTHBIMU KOJICOAHUSIMH.
®dopmyrna ToMcoHa. 3aK0H COXpaHEHUS YHEPTUHU B UJ€aTHHOM K0JIeO0AaTeILbHOM KOHTYpE.

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaroumux KOJIEOaHMX. BBIHY)K,I[CHHBIG MeXaHWYECKHE KOJIeOaHMUs.
Pe3onanc. BBIHY)K,I[GHHBIG QJICKTPOMATrHUTHBIC KoJIeOaHMSL.

[lepemennbiii Tok. CHHYcCOMJANbHBIM TNEPEMEHHBI TOK. MOIIHOCTP MEPEMEHHOrO TOKa.
AMIUIUTYHOE U JEHUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. [IpomsBomcTBo, mnepenaya ©  TOTPEOJICHHWE DIEKTPUYECKOW SHEPTHH.
OKOJIOTUYECKME PUCKM TpPU  MPOU3BOJACTBE  AJIeKTpo3Hepruu. KynbTypa  Hcnonb3oBaHUS
AJEKTPOIHEPTUU B MOBCEHEBHOM )KU3HH.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPUUECKU 3BOHOK, T€HEPATOp
MEPEMEHHOT0 TOKa, IMHUHU JJIEKTporepeaay.

JdeMmoncTpanum.

HccnenoBanne mapamMeTpoB KoJIEOATENbHOW CUCTEMBI (TPY>KMHHBI WM MaTeMaTU4YEeCKUIl
MasTHHK).

Habmonenue 3aTyxaronmx Koaebanuii.
HccrnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.
Hab6monenue pezonanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwnorpaMMbl — (3aBUCHMOCTH ~ CHJIBI  TOKa W HalpsDKEHHs OT  BpPEeMEHH)  JUIs
AIIEKTPOMATrHUTHBIX KOJIEOaHHI.

Pe3oHnanc npu IMmocjeA0BATCIBHOM COCAWMHCHUHU PE3UCTOPA, KATYHIKU HWHAYKTUBHOCTH
H KOHACHCATOpaA.

Mopeinb TuHUU HIIEKTPOIIepeSauH.
Y4yeHn4ecKkui IKCIEePpUMEHT, J1adopaTopHbie padoThl

HccnenoBanne 3aBUCHUMOCTH IEpHOJa MajblX KojJeOaHUM TIpy3a Ha HUTH OT JUIMHBI HUTH
1 Macchl rpysa.

HccnenoBanue nepeMEHHOro TOKa B LEMU U3 MOCIEAOBATEIbHO COEIMHEHHBIX KOHJAEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHH4ecKHE U OJICKTPOMArHUTHBIC BOJIHBIL.



Mexanuueckue BOJIHBI, yciaoBHsl pacnpoctpaHeHus. Ilepuon. CkopocTb pacnpocTpaHEHHS
U JunHa BOJHBL. [lonepeuynsie U nponoapHbIe BOJIHBL. MHTepdhepeHus u nudpakiaus MeXaHHUIeCKuX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

BJ'IGKTpOMaFHI/ITHI)Ie BOJHBI. Y CJIOBHS HU3JTy4YCHUS OJICKTPOMArHUTHBIX BOJIH. Bzanmuas
opueHTtauus BekTopoB E, B, v B anexkrpoMarHutHOi BoJiHEe. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH:
OTpakeHue, peroMIIeHHE, MOJISIpU3aIus, nudpaxius, uHTepdepeHIus. CkopocTb
AIIEKTPOMArHUTHBIX BOJH.

[Ikana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
HpI/IHI_II/IHBI PaaroCBA3U U TCIICBUACHUS. Pannonoxaunﬂ.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAOIIECH CpeIbl.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE INPHUMEHEHHME: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YJIbTpa3BYKOBasd JUArHOCTHKA B TEXHUKEC U MCIUIIUHE, paaap, paauonprueMHUK, TCICBU30P, AHTCHHA,
tenedon, CBU-neun.

JdemoncTpanmnu.

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKa.

HabmroneHue oTpaxeHus ¥ NpeIoMICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qupakiind MEXaHUYECKHX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M M YaCTOTON KOJICOaHMIA.

HccnenoBanne CBOMCTB 3JICKTPOMArHUTHBIX BOJIH: OTPa)KCHHE, NPEIOMIICHHUE, TMOJIIPU3aIus,
nudpakiys, HHTepPepeHIHs.

Tema 3. Onruka.

I'eomerpuueckas ontuka. [IpsaMonuHelHOe paclpoCcTpaHEeHUE CBETAa B OJHOPOJHOU cpene. Jlyu
cBeTa. ToueyHBINM HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHre n300pakeH i B ITIOCKOM 3epKaJe.

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBETAa. AOCONIOTHBIM MOKa3aTeNb MPETOMIICHHUS.
[TonHOe BHyTpeHHEee oTpakeHue. [IpenenbHbIi yroil NOJIHOr0 BHYTPEHHET0 OTPaKEHHUS.

Hucnepcus ceeta. CiioxkHbIi cocTaB 6enoro cera. L{ser.

Coluparorue u pacceuBaroIue JUH3b. ToHKas jguH3a. DOKYCHOE PAaCcCTOSHHUE W ONTHYECKAst
cuia TOHKOM JauH3bI. [TocTpoeHne n300pakeHni B COOMPAIOIINX U pacCeUBarONIuX JIMH3aX. Dopmyna
TOHKOM JIMH3BI. Y BEeJIMUCHHE, TaBaeMOe JIMH3O0M.

Hpe,[[eJ'ILI MIPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKH.



BonnoBas ontuka. UnTepdepenuus csera. KorepeHTHbIe MCTOUYHUKHU. Y CIOBUS HAOIIOACHUSA
MaKCUMYMOB W MHHHMYMOB B HMHTEP()EpPEHLIMOHHOM KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HUCTOYHHKOB.

Hudpakmus ceera. JudpakunonHas pemierka. YciaoBHe HAOMIOAEHMS TJABHBIX MaKCUMYMOB
IIpU MaJICHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsgpuzanus cBera.

Texnuyeckue yCTpoOHCTBA M MpaKkTUYECKOe MPHUMEHEHHEe: OYKH, Jymna, Qoroanmapar,
MPOEKIIMOHHBINA amnmapar, MUKPOCKOII, TEJIEeCKOI, BOJIOKOHHAsI OMNTHKA, AU(PPAKIMOHHAS pEIIeTKa,
MOJISIPOU.

JdemoncTpanuu.

[IpsmonuHeitHOE pacpocTpaHeHHEe, OTPAKCHHE U TIpelioMIieHre cBeTa. ONTHYeCKHe PUOOPEHI.
[TonHoe BHyTpeHHEe oTpaxkeHue. Moienb CBeTOBOIA.
HccnenoBanue CBONCTB M300paKeHHM B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOA.

Hab6monenue natepdepeHimu ceera.

Hab6monenue qudpakiuun cBeTa.

Habmonenue nucnepcun cBera.

[Tonyuenue criekTpa ¢ TOMOILBIO MPU3MBI.

[ToydeHnue cekTpa ¢ MOMOMIbIO TU(PPAKIIMOHHON PEIIETKH.
HaoGmonenue nossipusaiuu cBera.

Y4yennueckuii IKCIIEPUMEHT, J1Aa00paTOpHbIe PadOThI
N3mepenue mokazaresns MpeioMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.

HabGmonenue qucnepcun cBeTa.

Pa3nes 6. OCHOBBI CIeIUAJIbLHON TEOPHH OTHOCHUTEIbHOCTH.

['panuubl TPUMEHUMOCTH KJIACCHMUECKOM MexaHuKH. [locTynaTel chneuuanbHOM TEopuu
OTHOCHUTEIIbHOCTH: MHBAPUAHTHOCTh MOAYJISi CKOPOCTH CBETA B BaKyyme, MPUHIIUIT OTHOCUTEIHHOCTH
DiiHIreiina.

OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNE JTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs3b MACCHI C SHEPTUEUN U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOSI.

Paznen 7. KBantoBasi pusuka.



Tema 1. Di1eMeHThI KBAHTOBOH ONTHKH

@®otonsl. @opmyna Ilnanka cBsS3W >HEPrUU (OTOHA C €0 YacTOTOH. DHEPrusi U HUMITYJIbC
¢doToHa.

OtkpeiTue u uccinenoanue ¢oroddpdexra. OnbiTel A.I'. CroneroBa. 3akoHsl QoTodddexTa.
VYpaBuenne DitnmreitHa s hotodddekra. "Kpacnas rpanuma” gpororddexra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M TPaKTHYECKOE MpUMEHEHHEe: (OTODIEMEHT, (OTOJATUHK,
coJHeyHast 6aTapesi, CBeTOIHO/.

JdemMoHcTpanuu.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3ak0HOB BHEMIHETO GoTodddekra.
Caeroano.

Conneynas O6arapes.

Tema 2. CTpoeHue aToma.

Mopnens atoma Tomcona. OmbiTl Pesepdopna mo paccesnutoanb(a-uyactuu. [lnanerapHas
mozeinb atoMa. [loctynarel bopa. M3nydenue u nornouienue (OTOHOB MIPU MEPEX0JIe aTOMa C OJTHOTO
YPOBHS SHEPrUM Ha Apyroi. Buasl cnekTpoB. CrekTp ypoBHEH SHEPIUM aToMa BOJOPO/aA.

BousiHoBbI€ cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyJisipHO-BOJIHOBOW JTyau3M.
CrioHTaHHOE U BBIHYKJIEHHOE H3JTyUYeHUE.

TexHunyeckue ycTpolcTBa U MPAKTUUECKOE MPUMEHEHNE: CIIEKTPAJIbHBIN aHalu3 (CIEeKTPOCKOIT),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

JdemoncTpanuu.

Mopaenb onbiTa Pesepdopna.

Omnpenenenue JIMHBI BOJIHBI Jla3epa.

HaGmroienne muHeHYaThIX CIIEKTPOB U3ITYYCHUS.

Jlazep.

Y4deHnueckuii IKCIIePpUMEHT, JJa0opaTopHbie padoThl.
HabGmronenue nuHeiyaToro crnexrpa.

Tema 3. ATomHOe spoO.

DKCHepUMEHTHI, JT0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHUs sipa. OTKpBITHE pPaJuOaKTHUBHOCTH.
OmneiTel Pezepdopaa mo ornpeneneHuo coctaBa panoakTUBHOTo u3nydenus. CBoiicTBa anbda-, 6era-,
ramMma-u3nydeHus. BiausHue paaoakTUBHOCTH HA KUBBIE OPTraHU3MBI.



OTkpeiTHE IPOTOHA U HelTpoHa. Hyknonnas monens siapa ['eitzenOepra-MBanenko. 3apsa sapa.
Maccosoe uncio sapa. M3oronsl.

Anbda-pacnian. DIeKTpOHHBIH W TO3UTPOHHBINA Oera-pacmazn. [amma-uznydenue. 3aKoH
palMOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl sapa.
S nepubie peakuuu. JleneHnue u cuHTE3 A1€p.

SAnepubiii peaktop. TepmosinepHblii cuHTe3. [Ipo6aemMbl M TEPCIEKTUBBI AACPHON SHEPTETHKU.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metoabl HaOIIOACHHUS U PErUCTPALIUH 3JI€MEHTApHBIX YaCTHUII.
@OyHmaMeHTanbHBIE B3auMoelcTBus. EquHcTBO hrisnyeckoit KapTHHBI MUpA.

TexHuueckue yCTpOWCTBA W TPAKTHUECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

JdemoncTpanuu.

CueTurK HOHU3UPYIOLIUX YACTHII.

Y4deHnuyecKkuii IKCIIepUMEHT, JJadopaTopHbIe padoThI

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMUH M ACTPOPHU3UKH.

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiiaqHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Be3nnoro neba. Co3Besnus, SpKU€ 3BE3/1bl, INIAHETHI, UX BUIUMOE JBHUKEHUE.
Conneynas cucrema.

Comnue. ConmHeuHast akTUBHOCTh. Mctounuk sHeprun ConHua U 3Be37. 3BE3/bl, X OCHOBHbIC
XapakTepucTuku. Jlmarpamma 'choekTpajdbHbIM  KJacC -  CBETUMOCTBH'. 3Be3[bl  IJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBUCHMOCTE '"Macca - CBETUMOCTR' IJIsT 3Be3]1 TJIaBHOM ITOCIIE0BATEIILHOCTH.
Buytpennee crpoenue 38e37. COBpeMEHHBIE IPEACTABICHUS O MPOUCXOKAECHUU U 3BOTtoInU CosHIIa
Y 3BE3]I. DTalbl )KU3HU 3BE3]I.

Mneunsiii [lyts - nama [Manaktuka. Ilonoxenne u aBuwxenue Connua B ['amaktuke. Tumbl
rajakThk. PagroranakTuku v kBa3zapbl. YepHbIE ObIPHI B siApaX rajJakTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa06ma. Pa3zberanue ramaktuk. Teopust bombmoro
B3pbIBA. PENIMKTOBOE M3ITydeHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepemiennsie mpo6ieMbl aCTpPOHOMUH.

Yuyennueckue HAOIONEHHS.



HabmtoneHnss HEBOOPY>KEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUH st
OTIpeNieIeHUs] TIOJOXKEHUsI HeOeCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHA
CeBepHoro nonyuapus 1 sipkue 3B€3/1bl.

Hab6monenus B reneckon Jlynsl, muianer, Mieunoro [TyTu.
O06o001aronee MOBTOPEHHME.

Ponbs pusukm 1 acTpoHOMUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOM, COIMAIBHOW M ATUYECKON
cepax NesTENbHOCTH 4YeOBEKa, POJb M MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHON Hay4dHOI
KapTHUHE MUpa, poiib GU3NYECKON Teopur B (POPMUPOBAHUU MPEICTABICHUA O PU3NUYECKON KapTHUHE
MUpa, MECTO (U3MYECKON KapTUHBI MHpa B OOIIEM pAIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEIACTABICHUI O IPUPO/IE.

Me)l(l'[pe}f[METHble CBSA3H.

Wzydenne kypca ¢u3nku 0a30BOTO YpOBHS BO 2 CEMECTpPE OCYIIECTBISCTCS C yYETOM
COJIEpKATEIBHBIX MEXIPEAMETHBIX CBS3€H ¢ KypcaMH MaTeMaTWKH, OMOJOTHH, XUMHH, reorpaduu
U TEXHOJIOTHH.

MexnpeaMeTHbIC TTOHSATHS, CBA3aHHBIC ¢ W3YYECHHEM METOJIOB HAy4YHOTO IO3HAHMS: SBJICHUE,
HAy4yHBI (akT, TUnore3a, (u3nueckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHUE, IKCIEPUMEHT,
MOJEJIUPOBAHUE, MO/IEIIb, U3BMEPEHHE.

MaremMaTHKa: pelieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYeCKue (PyHKIIUHN: CHHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMH HA OCU
KOOPJWHAT, CJIO)KEHHE BEKTOPOB, IPOM3BOJHBIC DJIEMEHTAapHBIX (YHKIWH, NPU3HAKK TOA0OHS
TPEYroJbHUKOB, ONIPEIeTCHHE IUIOLIaAN IUIOCKUX GUryp u odbema Ted.

buonorus: OJICKTPUYCCKUC SBJICHUSA B JKUBO npupoae, KoJieOaTeIbHbIC JABMOKCHUSA B JKUBOI
npupoac, ONITUYCCKUE ABJICHUA B JKUBOH mpupoac, HeﬁCTBHC paauanuu Ha )XUBbIC OpTraHHU3MBbI.

Xumus: CTPOCHUEC aTOMOB H MOJICKYJI, KPUCTAJIMYCCKAA CTPYKTypa TBECPAbIX TCJI, MCXAaHU3MbI
06p2130BaHI/I$I KpHCTﬁJ’IJ’IH‘-ICCKOfI pCUICTKHU, CHCKTpaJ'ILHHﬁ aHaJInu3.

Feorpa(bmiz MAarguTHBIC II0JrOCa 3CMJ'II/I, 3aJIC)KW MArHUTHBIX PYA, (I)OTOC’BCMK& 3€MHOM
MOBCPXHOCTH, TPCACKA3aHUC BGMHGTpHCGHHﬁ.

TexHoyOrMA: JIMHUM DJIEKTPOIEpenay, TIE€HEpaTop IEPEMEHHOrO TOKAa, JJICKTPOIBUIATEIb,
WHIYKIMOHHAs Te4b, pajap, paJAuONPUEMHHUK, TENEBU30p, aHTeHHa, TtenedoH, CBY-meus,
MIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS PABOYEN ITPOT'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera "dusnka" Ha ypoBHE cpefaHero obiiero odpazoBanus (6a30BbIi
ypOBeHB) JOJI2KHO o0ecreuuTs JOCTUXKCHUC (021 (571374:0)11170.€ JIMYHOCTHBIX, MCTAIIPECAMCTHBIX
U TIPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS ydeOHOTro mpeamera "®dusmka" MTOHDKHBI OTpaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS CGHOPMUPOBAHHON BHYTpEHHEH



NO3MLIMEH JMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, MO3UTHBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM IIEHHOCTSM POCCHUHCKOIO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OIBITa W OIbITA JAEATEIBHOCTH B IIPOLECCE PEAIM3ALMU OCHOBHBIX HAMPABICHUN BOCIUTATEIBHOU
JIEATEIILHOCTH, B TOM YHUCJIE B YACTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTH TPAXkKIAHCKON MO3UIUU 00YYaOIIErocs Kak aKTUBHOIO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOro 00111ecTBa;

MPUHITHE TPAJULIUOHHBIX OOIIEYENIOBEYECKHMX T'YMAaHUCTHUECKMX M JIEMOKPATHYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATETbHOCTh B UWHTEpecax TpaKIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIbLHON OpraHU3aIiig;

YMEHHUE B3aHMOJICHCTBOBATH C COIMATBHBIMA MHCTUTYTAMH B COOTBETCTBHH C WX (QYHKIUSIMU U
Ha3HAUYCHHEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NEATENIbHOCTH;
2) NaTpUOTHYECKOTO BOCIIUTAHUS:
c(hOpPMUPOBAHHOCTH POCCUMCKON TPakIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CUMBOJAM, JOCTHKEHUSM POCCUHCKUX YUCHBIX B
00acTi PU3MKHU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYalMI0 M NPUHUMATh OCO3HAHHbBIE PELICHMS, OPUEHTHPYSICh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTH YUYEHOTI'O;

OCO3HaHHUE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;
4) 3CTEeTUYECKOTO BOCTIUTAHUSI:

ICTETUYECKOE OTHOLIEHUE K MHUPY, BKJIKOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILIETO
¢du3uueckoil Hayke;

5) TpyZIOBOTO BOCITUTAHUS:

MHTEpEC K Pa3sNu4HbIM chepaM MnpodhecCHOHAIBHON EesITeTLHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢u3MKOl W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oynmymeidl npodeccun u
peasin30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO W CaMOOOpa3oBaHHIO B 001acTH (U3MKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3KOJOTHYCCKOI'O BOCIIMTAHUA:

Cc(OPMHPOBAHHOCTh  HKOJIOTUYECKOM  KYJBTYpbl, —OCO3HAaHHE TIJO0AJBHOTO  XapakTepa
HKOJIOTHUECKUX MPoOIIeMm;



IJIAHUPOBAHUE U OCYLICCTBICHHUE JCWCTBUH B OKPY’KAIOLICH Cpelleé HAa OCHOBE 3HAHUA Lieled
YCTOMYMBOI'O pPa3BUTHUS YEJIOBEUECTBA,

Pacmmpenue ombiTa JESTENBHOCTH 3KOJOTMYECKOW HANPABICHHOCTH HAa OCHOBE MMEIOIINXCS
3HaHUH 1o (U3HKeE;

7) IEHHOCTH HAYYHOTO TTO3HAHMUS:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nveckoil HayKH;

OCO3HAHHUEC NLIECHHOCTH Hay‘lHOfl ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCEC HUIYUCHHUA (bHSPIKH
OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

B mpormecce mOCTHXKEHHMS JTMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBI MO (hU3MKE IS
YPOBHSI CpenHero ooOmero o0Opa3oBaHus Yy OOYyYarOMIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
UHTEIJIEKT, PEANoIaraonumil chpoOpMUPOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh IMOHWMAaTh CBOE 3MOIMOHAIBLHOE COCTOSIHHE,
BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOPCTYJIMPOBAHUS, BKIIIOYAOIICTO CAMOKOHTPOJIb, YMCHUC IMPHUHHUMATb OTBCTCTBCHHOCTL 34d
CBOC IIOBCACHHC, CIIOCOOHOCTD alaliITUpOBATBCA K OMOLMOHAJIBbHBIM HU3MCHCHHUAM U IPOABIIATH
T I/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTpeHHCﬁ MOTHUBAILIUU, Bmmqa}omeﬁ CTPECMJICHHUC K JOCTUKCHHUIO LICJIN U YCIICXY, OIITUMU3M,
HHUIIMAaTUBHOCTb, YMCHUC HCfICTBOBaTB, ncxoasa nu3 CBOMUx BO3MO)KHOCT€I>'I;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHMMAaTh 3MOLMUOHAJIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €T0 NP OCYILECTBICHUH OOLLEHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIIMAIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOUICHUS C JAPYTHMH
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

MertanpeamerHbie pe3yiabTaThbl OCBOEHHSI NMPOrpaMMbl CpedHEro o01iero odpa3oBaHus
JAOJIKHBI OTPAXKATH:

OBajicHrEC YHUBEPCAJbHBIMH I03HABATEIbHBIMU JICHCTBUSIMH:
1) 6a30BbIC JJOTHYCCKUEC JCHCTBHS:

CaMOCTOATENIFHO  (pOpMyIHMpOBaTh U aKTyalM3UpoOBaTh INpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPEACIIATh LUCIIN ACATCIIBHOCTH, 3aJaBaTh MapaMETPhl U KPUTCPUU UX OOCTHIKCHUA,
BBIABIIATh 3aKOHOMEPHOCTHU U ITPOTHUBOPEUUA B paCCMATPUBACMBIX (1)I/ISI/I‘IGCKI/IX SIBJICHUSX,

pa3pabarbiBaTh IUJIaH PEIICHUS MPOOJIEMBbl C y4ETOM aHalu3a HUMEIOIIMXCS MaTepUalbHbIX U
HeMaTepHaJIbHbBIX PECYpPCOB;

BHOCHTb KOPPCKTHUBBI B JCATCIBHOCTb, OLICHUBATL COOTBCTCTBUC PE3YJILTATOB MLCIIAM,
OLICHUBAThb PUCKU HOCJIGIICTBI/Iﬁ JACATCIIbHOCTH,



KOOD/JMHUPOBaTb M  BBINOJHATH pPabOTy B YCIOBHSX PpEANbHOTO, BHUPTYaJIBHOTO U
KOMOMHHMPOBAHHOTI'O B3aUMOJIEHCTBHS;

Pa3sBUBATb KPCATUBHOC MBIIIIJICHUEC ITPU PECIICHUH KU3HCHHBIX HpO6H€M.
2) 6a30BbIC UCCIEAOBATEIIBCKUE JCHCTBUSA:
BJIAICTH HaquOfI TepMHHOHOFHeﬁ, KIIFOYEBBIMU ITOHATHUAMU U MECTOJaMU q)HSquCKOﬁ HAYyKH;

BJIQJIETh HABBIKAMH YUEOHO-HUCCIIEA0BATEIILCKON M MPOEKTHOMN JEATEIHFHOCTH B 001aCTH (PU3HKH,
CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOZOB PEIIeHUs 3a1a4 (PHU3nIecKoro
CoOJIepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

BIIQJIETh BUIAMH JESATEIbHOCTH IO TONYyYEHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpeTaluHy,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3UYHBIX YYEOHBIX CHUTYaIUsX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IPUYUHHO-CIICACTBEHHBIC CBSI3M U aKTyaJIM3UPOBATh 3a7a4dy, BBIJIBUTATh THIIOTE3Y €€
pelieHus, HaXOAUTh apTyMEHTHI ISl I0KAa3aTEIhCTBA CBOMX YTBEPIKIACHHI, 3aJaBaTh MapameTpbl U
KPUTEPUU PELICHUS;

AHAJIU3UPOBATD IMOJYUYCHHBIC B XOJC PCHICHHUA 3aaa4M PE3YyJIbTaThbl, KPUTHYCCKN OLUCHUBATL HUX
AOCTOBCPHOCTD, IIPOTHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 33/Ja4M B 00pa30BaTEIbHON JEATENBHOCTH, B TOM
qucyIe MPU U3yUYeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETCHHBIN OIIBIT,

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEACATCIILHOCTH,
YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIE TIOJIXObI U PEIICHHS,

CTaBHUTb MPOOJIEMBI U 33J1a4H, TOMTYCKAIOIINE allbTCPHATUBHBIC PEIICHHS.

3) pabora ¢ uaopmaruei:

BJIaJIeTh HaBbIKAMH MOJTy4eHUs] UH(OpMaIK (PU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEJILHO OCYILECTBIATH IIOMCK, aHAalIW3, CHUCTEMATHU3allMI0 U HWHTEPIPETALUIO
UH(OPMALIMU Pa3IMYHBIX BUJOB U (OPM IpE/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH WH(POPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUHN
KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIlMOHHBIX 3aJad C CoOOJo/eHneM TpeOOBaHUA
SPrOHOMUKHU, TEXHUKU OE30MaCHOCTH, TUTUEHBI, pecypcocOepekeHs, MPABOBbIX U 3TUYECKUX HOPM,
HOpM UH(POPMAITMOHHOM 06€30MaCHOCTH;

co3/1aBaTh TEKCThl (PM3NYECKOIO COAEP)KAaHUS B pa3iIMyHBIX (popMaTax C yd4eTOM Ha3zHauYeHUs
uHpOpMALlMM M 1EJIeBOM ayJUTOpUHU, BBHIOMpas ONTHUMaJIbHYIO (OpMy TMpEICTaBICHUS H
BU3YaJIU3al1u.



OBsJiajleHNe YHUBEPCAJIBLHBIMH KOMMYHUKATHBHBIMH €l CTBHSIMU:

1) obienue:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (DU3MKH U BO BHEYPOUHOH JIEATCILHOCTH;

pacro3HaBaTh MPEAIOCBUIKA KOH(i)J'II/IKTHI)IX CI/ITyaHI/II\/JI U CMATYATh KOH(i)J'II/IKTI)I;

pasBEPHYTO ¥ JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.
2) COBMECTHas ACATCIbHOCTb:

MOHUMATh U HCIIOJIb30BATh MPEUMYIIIECTBA KOMaHHOW ¥ WHIUBHIYaTbHOU paOOTHI,

BBI6I/IpaTB TEMAaTUKy MW MCTOAblI COBMCCTHBIX JEeUCTBUN C yueToOM O6H_II/IX HHTECPECOB U
BO3MOXKHOCTEH Ka)KJI0r0 4JIeHa KOJIJICKTHUBA,

MNpUHUMATh LEJIN COBMECTHOM ACATCIIBHOCTH, OPIraHU30BbIBATH U KOOPANUHUPOBATH ﬂCﬁCTBHH 110
€e JOCTHKECHHIO: COCTABIIAThH IUIAH JEWCTBUM, pacCHpeAciaATh POJIM C YYETOM MHEHMH YYaCTHUKOB,
00CyK1aTh pe3yJIbTaTbl COBMECTHOH padoTBhI;

OIICHUBATH KAa4UCCTBO CBOCTO BKIaJa W KaAXAOTO y4YaCTHHKAa KOMAaHILI B 06HII/II\/II pE3ybTAT IO
pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIC TIIPOCKTHI, OLNCHWBATL HWACH C IIO3UIHUU HOBU3HBI, OPUTHMHAJIBHOCTHU,
HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYIIECTBIISATh MO3UTUBHOE CTPATETHYECKOE MOBEACHHE B PA3NIMYHBIX CUTYALUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgJiaieHNe YHUBEPCAJIBHBIMH PeryssTHBHBIMH JeHCTBUAMU:
1) camoopranuzanus:

CaMOCTOSITEJIbHO OCYILECTBJISATh I103HABATEIbHYIO JI€ATEIbHOCTh B oOnacTu (U3NKU U
ACTPOHOMMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIbHO COCTAaBJIATh IUJIAaH PEIICHHMS PAcYETHBIX W KA4yeCTBEHHBIX 3ajlay, IUJIaH
BBITIOJTHCHHS TIPAKTHYCCKON pabOThI ¢ YIETOM MMEIOIITUXCSI PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEAIIOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;
pacmupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATIOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTh 3a
peenue;

OLIEHHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAMIIMH B 00JacTH (DU3UKH, MOCTOSHHO
TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:



AaBaTb OILICHKY HOBLBIM CUTyalUsIM, BHOCUTb KOPPCKTHBBI B JCATCIBHOCTH, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIaJJCTh HaBBIKaMU MMO3HABaTEILHOMI pe(bJIeKCI/II/I KaK OCO3HaHHus COBCPHIACMBIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX ITPOLICCCOB, UX PE3YJILTATOB U OCHOBaHI/II\/'I;

WCTIOJIH30BaTh MPUEMBI pe()IICKCHH ISl OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHHUS,
OLICHWBATh PHCKU M CBOEBPEMEHHO ITPUHUMATh PEIICHNUS 110 X CHIKCHUIO;

NPUHUMATh MOTUBBI M PTYMEHTHI IPYTHX MIPU aHAIN3E Pe3yIbTaTOB JAEATEILHOCTH.

3) nmpunsaTue cedst U qPYTrux:

MPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U APTYMEHTHI IPYTHUX NP aHAIN3€E PE3yIbTaTOB JAESITEILHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY.

IIpeameTHbIe pe3yabTaThl 0CBOEHUS MPOrPAaMMBbI MO (PU3UKeE.

B nponecce m3ydenus kypca ¢puznkn 6a30Boro ypoBHS B 1 cemecTpe 00yqarOmnicst HAyIUTCSL:

JEMOHCTPUPOBaTh Ha MPUMEPAX pOJIb U MeCTO (QU3MKU B (POPMHUPOBAHUH COBPEMEHHOI
HAyYHOM KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B MPaKTHUYECKOM
JESTEIbHOCTH JIOJEH;

YUUTBIBATh T'PAHUIBl MPUMEHEHUS HM3YUYCHHBIX (U3MUECKUX MOJENel: MaTepualbHas TOYKa,
MHepIaIbHas CUCTEMa OTcueTa, aOCOIIOTHO TBEPI0OE TEJO, UICAIbHBIN ra3, MOAEIH CTPOSHHS ra3oB,
KHUJIKOCTEW U TBEP/BIX TEJl, TOUCUHBIH JIEKTPHUECKUH 3apsi MPH pelieHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh GU3NICCKUE SBICHHUS (POIIECCHI) U OOBICHATh X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHHUSI BEIIECTBA M JJIEKTPOAMHAMHKH: PABHOMEPHOE
U DPABHOYCKOPEHHOE TPSIMOJMHEWHOE JBWXKEHHE, CBOOOJHOE TaJeHHWe Tel, JBWKEHUE
M0 OKPY>KHOCTH, HMHEpIHs, B3aumonenctBue Ten, aud¢ys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHE
KUAKOCTEH U TBEpABIX Tell, U3MEHEHHe o0beMa Tel MpU HarpeBaHuU (OXJAXKIEHUH), TEIJIOBOE
paBHOBECHE, UCNIAPEHUE, KOHJCH AL, TIJIaBJICHUE, KPUCTAJUIN3ALUs, KUIIEHUE, BIIAXKHOCTh BO31yXa,
MOBBILLICHUE JIABJIEHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY MapameTpaMu
COCTOSIHHSI Ta3a B U30IPOLIECCAX, MIEKTPU3ALU TEIl, B3aUMOJICHCTBUE 3apsI0B;

OIMUCBIBATh MCXAHUYCCKOC JIBUKCHHUEC, MCIIOJIb3Ys (1)I/ISI/ItI€CKI/IC BCJIMYMHBI: KOOpJUHATA, NIYyTh,
NEpeMEIICHUEC, CKOPOCThb, YCKOPCHHUC, MacCa TCJia, CUJIa, HMITYJbC TCJIa, KUHCTUYCCKAA DSHCPIrusd,
MNOoTCHIUAaJIbHAasA OJOHCPrusd, MCEXaHUUYCCKas pa60Ta, MCXaHUYCCKasd MOIIHOCTH, IIpH OIHNCAaHHUU
IMPaBHUJIbHO TPAKTOBATh (bHSI/I‘IeCKI/II\/'I CMBICJI UCIIOJIB3YEMbIX BCJIMYHUH, UX 0003HaUYEHHS U CAWHUIbI,
HaxoauTb (bopMy.]'IH, CBA3bIBAIOIINUC JJAHHYTO (1)I/I3I/IIICCKYIO BCIIMYMHY C APYTUMH BCIMIUHAMMU,

OIUCHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SBJICHHS, UCTIONB3Ys (DU3UUCCKHE
BCJIMYMHBI: JIaBJICHHUE Ta3a, TeMIepaTypa, CPEIHsIS KHHETUYCCKAs SHEPTHsl XaOTUYECKOTO JIBHIKCHHS
MOJICKYJI, CpCAHCKBaApaTU4YHad CKOPOCTb MOJICKYJI, KOJUYCCTBO TCIUJIOTbI, BHYTPCHHSA OSHCPIUA,
pabota raza, Ko3p(GUIIMEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBHTATEIIS, TIPU ONMUCAHUU MPABUIHHO
TPAKTOBATbH (1)H3H“ICCKHﬁ CMBICJI UCIIOJIB3YCMbIX BCIWYWH, UX 0603Ha‘~ICHI/I$I 1 SAUHUIIBI, HAXOJUTH
(GopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3NUECKYIO BETMUYHMHY C IPYTUMH BEJIMYMHAMY;



ONMCHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOICTBA BELIECTBA M DIIEKTPUYECKUE SBICHUS
(mporiecchl), UCHONB3Ysd (PU3MUYECKUE BEIUYMHBL 3JIEKTPUUYECKUN 3apsil, SJIEKTpPUYECKoe IoJe,
HANpPsDKEHHOCTD I10JIs, MOTEHLMAN, Pa3HOCTh MOTEHIIMAJIOB; MPU ONHWCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCHOJIb3YyEMbIX BEJIWYMH, UX O003HAUEHUS U €IUHMIIbI; YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIME JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMHU BETUYUHAMU;

aHAJM3UPOBATh (PU3MUECKHE TIPOIECChl W SIBICHHS, HCIOIB3ysd (U3HUYECKUE 3aKOHBI
W TpUHLMIBL: 3aKOH BceMupHoro tsrotenus, I, II u III 3akonsl HproToHa, 3aKoH coxpaHeHUs
MEXaHMYECKOM SHEpruu, 3aKOH COXPaHEHHs] HMITYJIbCa, MPUHIUI CYNEPIO3ULUN CHII, TPUHIUI
paBHOIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa, MOJIEKYJISIPHO-KUHETUUYECKYIO) TEOPHUIO0 CTPOCHHS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEJHEN KMHETUUYECKON SHEPTrUM TEIUIOBOTO JIBHXKEHHS MOJIEKYII
¢ a0COJIIOTHOM TeMIepaTypoil, EpBhIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUs JEKTPUUYECKOTO
3apsana, 3akoH Kymona, mnpum 53TOM pasnuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHUE U YCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHILMIIBI JCHCTBHUS MAaIIMH, NMPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCI0BHS X O€30MaCHOT0 UCIIONIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBINIOJIHATh ~ OKCIIEPUMEHTBHl 110  HCCIICAOBAHUIO (PU3MYECKUX SBICHHUH U  IPOIECCOB
C MCII0JIb30BaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHUH, PU 3TOM (HOpMYIUpOBaTh MpobieMy/3a1auy 1
TUIOTE3Y Y4YeOHOro SKCIEPHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOro 00O0pYIOBaHUs,
IPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBJISATh NPSMbIE U KOCBEHHbIE M3MEpEHUsl (PU3NYECKUX BEJIUYMH, IIPU ITOM BbIOHMpPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHMs] M MCIOJIb30BaThb HM3BECTHBIE METO/bl OLIEHKH IOIPEHIHOCTEH
WU3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MeEXAy (PU3UUYECKMMH BEIMYMHAMU C HCIOJIb30BAaHUEM MPIMBIX
U3MEpPEHHI, TpH OSTOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHpPOBATh pE3yJNbTAThl MOJIYYEHHOMN
3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BUJE TaOmuil U TpaduKOB, JelaTh BBIBOABI MO pe3ylbTaTam
UCCJIEI0BAHMUS;

coOuroaTh MpaBmiia 0e30MacHOro TPyAa MPH MPOBEICHUM MCCIIEOBAHUN B paMKax yueOHOTO
DKCIEPUMEHTA, Y4EOHO-UCCIENOBATEIbCKOM M MPOEKTHOM JAEATENBHOCTH C  HCIOJIB30BAaHUEM
U3MEPUTENBHBIX YCTPOMCTB U TAOOpaTOPHOTO 000PYIOBaHUS;

pelath pacueTHbIe 3aJaud C SBHO 33JaHHON (U3NYECKOM MOJAENbI0, UCHOb3Ys (U3NYECKUe
3aKOHBI U IIPUHIIMUIIBI, HA OCHOBE aHAINM3a YCJIOBHS 3a/1a4M BBIOUPATh (PU3MUECKYIO MOJIENb, BBIIEIATh
¢u3ndeckne BeJWYMHBI U (GOpPMYyJbl, HEOOXOAMMbIE [UIl €€ pelleHUsl, IMPOBOAUTh PpacueThl
Y OLICHMBATh PEATbHOCTb MOJYYEHHOT0 3HaYeHUs (PU3NUECKON BETUUHHBL;

pelarh Ka4yeCTBEHHBIE 3aJayd: BBICTpAaWBaTh JIOTUYECKHM HENPOTUBOPEYMBYIO LIETIOUKY
paccyXJIeHUl ¢ UCTIOIh30BAHUEM H3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3MUECKUX SBICHHUIA,

HCIIOJIb30BAaTh MPpHU PCUHICHUHA y‘-Ie6HBIX 3a1a4 COBPCMCHHBIC I/IHq)OpMaLII/IOHHBIe TEXHOJIOTUU OJIsA
MIOMCKa, CTPYKTYpPUPOBAHMSI, MHTEPIPETALUU U TPEACTABICHUS Y4eOHON M HayYHO-IOMYJISIPHOMI
I/IH(bOpMaHI/II/I, HOJ'IyLIeHHOI\/’I N3 pa3IMYHbIX HCTOYHHUKOB, KPUTHYCCKU AHAJIMU3UPOBATH IMOJTYy4YaCMYIO
nHdopmaImio;



MIPUBOANUTH MPUMEPHI BKJIa/1a POCCUNHCKUX U 3apyOeKHbIX YUCHbIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJB30BaTh TEOPETUYECKHE 3HAHUS N0 (DPU3MKE B TOBCEIHEBHOW XU3HHU ISl 0OECTIeYeHHUs
0e30MacHOCTH TMpHU OOpallleHUH C NpudOpaMu M TEXHUUYECKUMH YCTPOWCTBAMH, AJSl COXpaHEHUS
3JI0POBBS U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKpPY KaloIleH Cpee;

paboTaTh B TpyHIe C BBHINMOJHEHWEM DPA3IMYHBIX COIHMAIBHBIX pOJEH, MIaHUPOBATH paboTy
TPYIIBI, PAMOHAIBHO PACTIPENeNsiTh 003aHHOCTH M IUIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX
CUTyalHusX, OICHUBATh BKJIAJ KaXJOTO W3 YYaCTHHKOB TPYNIBl B pEIIEHHE PacCMaTpUBAEMOM
poOJIeMBI.

IIpenmeTHbIe pe3yJIbTaThbl 0CBOCHHUS IPOrPaMMbI 10 pu3nke.
B npornecce n3yuenus kypca Gpu3uKu 6a30BOro ypoBHS BO 2 CEMECTpe 00YUarOIUICs HAyYUTCS:

JEMOHCTPUPOBaTh Ha MPUMEPAX poOJb U MECTO (QU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpA, B PA3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTHMH, B IPAKTHYECKOU
NEeSITEIbHOCTH JIFO/IEH, LIEJIOCTHOCTh U €IMHCTBO (PM3UUECKOM KApTUHBI MUDA;

YUYUTLHIBATDH I'paHHIIbL MMPUMCHCHH HN3YyUYCHHBIX (l)I/I3I/I‘leCKI/IX MO,Z[CJ'IGIZZ TOYECYHBIN
BHeKTpI/I‘IeCKI/Iﬁ 3apsand, Jy4d CBCTA, TOYCYHBIM MCTOUYHHK CBCTa, AACpHAd MOICIIb aTOMa, HYKJIOHHAas
MOZCIIb aTOMHOI'O sApa IMPpU pCHICHUN (l)I/I3I/ILIeCI(I/IX 3aaay,

pacno3HaBaTh (U3MYECKHE SBICHUS (Ipolecchl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKMA M KBAaHTOBOH (DM3MKM: 3IIEKTpHYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JICUCTBHSI TOKA, B3aUMOJICHICTBHE MAarHUTOB, HJIEKTPOMArHUTHAsT WHAYKIUS,
JeiCTBUE MAarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M IBIDKYIIUHCS 3apsii, DIIEKTPOMarHUTHBIC
KOJIeOaHUsT W BOJIHBI, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPaKEHHE, NPEJIOMIICHHE,
uHTepdepeHIys, Tudpakius U MOJSIpU3aIus CBeTa, TUCIIEPCUs CBETa, (GOTOIIEKTPpUISCKUN dPdekT
(boToaddekt), cBeTOBOEC MaBICHHWE, BO3HUKHOBEHHE JIMHEHUYATOrO CIIEKTpa aToMa BOJOPOA,
€CTECTBEHHAsl U MCKYCCTBEHHAsl PaJUOAKTUBHOCTE;

ONHCHIBATh M3YyYEHHBbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE, ONTHUYECKUE,
AIIEKTPUYECKYIO TMPOBOJUMOCTH pPA3IUYHBIX CpEN) M DJIEKTPOMArHUTHBIE SBJIEHMS (IIPOLIECCHI),
UCTIONB3Ysl (PU3MYECKHE BETMUMHBI: IEKTPHUUECKUH 3apsfl, CHila TOKa, SJIEKTPUYECKOe HampsHKEeHUe,
DIIEKTPUYECKOE COMPOTHUBIICHHE, PA3HOCTh IMOTEHIMAJIOB, JJIEKTPOJABIKYIIAas CHia, padoTa TOKa,
WHAYKIWS MarHUuTHOro moiisd, cwia Amnepa, cwia JlopeHna, MHAYKTUBHOCTh KaTYyIIKH, JHEPTUs
AIIEKTPUYECKOTO M MArHUTHOTO TOJIEH, MEpHOJ M 4YacToTa KojeOaHUW B KojebaTeIbHOM KOHTYpE,
3aps[i U CHJa TOKa B TMpollecce TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJebaHui, (oKycHoe
paccTosiHuEe W ONTHYECKAas CHJIA JIMH3BI, MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYEHUS U €JUHUILIBI, YKA3bIBaTh (POPMYIIbI, CBSI3bIBAIOLINE TaHHYIO
(u3nYecKyIo BeIMYUHY C APYTUMHU BEIUYMHAMUY;

OIMHMCHIBATh M3yUYEHHBIC KBAHTOBBIC SBICHUS M TPOIECCHI, MCIONB3Ys (PU3NUECKHE BEITUYUHBI:
CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JIUTMHA BOJHBI M YacTOTa CBETA, SHEPTUsS W UMITYJbC (HOTOHA,
Mepuo ToJypacnaza, SHEpPrus CBA3M aTOMHBIX SAEp, MPH ONHCAHWHM TPABWIBHO TPaKTOBAThH
¢bu3nyecKuil CMBICT UCHOJIb3yEMbIX BEIMYUH, UX O003HAYEHMS] M €IUHUIBI, yYKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
bu3nYeCcKOil BEUYNHBL;



aHaM3UpoOBaTh (PU3MUECKUE TIPOLECChl U  SBICHMSA, HUCHOIb3Yd (PU3HUECKUE 3aKOHBI
Y NIPpUHIUIBL 3aK0H OMa, 3aKOHBI TIOCJIEN0BATENBHOIO U NapaJUIEIbHOTO COEIMHEHUS IPOBOJHUKOB,
3akoH  JIxoyng-JleHma, 3akoH  3JEKTPOMarHUTHOM  MHIYKUUH, 3aKOH  HNPSIMOJIMHEWHOTO
pacnpoCTpaHEHHUs] CBETa, 3aKOHbl OTPAaXXCHHUsSl CBETa, 3aKOHBI IPEIOMIIEHHS CBETa, ypaBHEHHUE
OliHmTeiHa 11 poTtoddpderTa, 3aKOH COXpaHEHHs] PHEPTUU, 3aKOH COXpPAHEHHsS MMITYyJIbca, 3aKOH
COXPaHEHHMs JEKTPUUECKOro 3apsja, 3aKOH COXPaHEHUs MaccoBOrO 4Hcia, ocTynaTsl bopa, 3akoH
palMOaKTUBHOIO pacmaja, IpH 3TOM pa3indyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIpAaXKEHUE U yCIOBUSA (TPaHHULIbI, 00JIACTH) IPUMEHUMOCTH;

OIpEACIIATh HAIpPAaBIECHUE BEKTOpAa MHAYKLHMHM MAarHUTHOTO IMOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmrniepa u cuibl JlopeHna;

CTPOUTH M OTHCHIBATh N300pa’keHNE, CO3/1aBAEMOE TNIOCKHM 3€PKaJIOM, TOHKOH JTMH301;

BBITIOJIHATh  OKCIEPUMEHTHl 1O HCCICIOBAHUIO (DU3UYECKUX SBJICHHM W  MPOIECCOB
C UCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUN: TPH 3TOM (hopMyIupoBaTh MpolaemMy/3anaqy
U TUNOTe3y y4eOHOro S3KCIepUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpyIOoBaHUS,
MPOBOAUTH OMBIT U POPMYITUPOBATEH BHIBOIBL;

OCYILECTBIISATh MpPsIMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIWYMH, NMPU 3TOM BBIOMPAThH
ONTUMAJIbHBIA CHOCO0 M3MEpPEeHUs] M HCIHOJIb30BATh H3BECTHBIE METO/bI OLEHKH IOTPELIHOCTEH
U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTU (PU3MUYECKUX BEIMYMH C UCTIOIB30BAHUEM MPSMBIX U3MEPCHHI: MPU
ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YJIbTATHI MOJYUYEHHON 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJIE TAOJINII U TPAaPUKOB, JEIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICI0BAHMS;

coOirofaTh npaBuia 0€30MacHOro TpyJa IpU MPOBEACHUU HMCCIEI0BaHUN B paMKax y4eOHOro
HKCIIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOM JESATENIbHOCTH C  HCHOJIb30BAaHUEM
W3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pelaTh pacueTHbIE 3aJlaud C SIBHO 3a/JaHHON (PU3MYECKON MOEeNbl0, UCHOIb3Yys (PU3NYEeCcKHe
3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a7audl BBIOMPATh PU3NUECKYIO MOEIb, BBIACIAT
¢usnueckue BENIWYMHBI U (OPMYJB, HEOOXOIMMBbIE [UIs €€ pelIeHUs, MPOBOAUTH PpacCUeThl
¥ OILICHUBAThH PEATBHOCTD MOJYYSHHOTO 3HAYCHNS (PU3NIECKON BETUUNHBL;

pemiaTh KadyeCTBEHHBIE 3a/lauyd: BBICTPAWBATh JIOTUYECKU HEMPOTUBOPEUYUBYIO IIETIOUKY
pacCyXJIeHUH ¢ UCTIOIH30BAaHUEM M3yUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M (PM3MUECKUX SBICHHI;

UCTIONIB30BATh NPY PEIICHNH YYEeOHBIX 33/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOIOTUH JUIS
MIOMCKA, CTPYKTYPUPOBAHWS, MHTEPIIPETAllMU W TPEACTaBICHHS Y4eOHOM M Hay4HO-TIOMYJISAPHOH
uH(pOopManny, MOJYYEeHHOW W3 Pa3IMYHBIX UCTOYHHKOB, KPUTHYECKH aHAJIM3HPOBATH IMOIYyYaeMYIO
UH(POPMALIUIO;

OOBSICHATh MPUHIUIMBI JACUCTBUS MAalllMH, NMPHUOOPOB M TEXHUUYECKUX YCTPOUCTB, pazaHyaTh
YCIIOBHS WX 0€30MacCHOT0 MCIIOJIb30BAaHM B TIOBCETHEBHOM JKU3HU;

MIPUBOIUTH TIPUMEPHI BKJIa/Ia POCCUHCKUX U 3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIOJIb30BATh TEOPETUUYECKUE 3HAHUS MO (DPU3MKE B MOBCEIHEBHOW XU3HHM IS OOecredeHus
Oe3omacHOCTH TpU OOpalIeHUH C MPUOOpaMU M TEXHUYECKHMMHU YCTPOMCTBAMH, AJSI COXpPaHEHUS
3II0POBBSI U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBEACHHUS B OKpYIKArOIeH cpejie;

paboTaTh B TPYIMIE C BBINOJHEHUEM PAa3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATh PabOTy
TPYIIBI, PAIIHOHAIBHO PACIPEACATh 00S3aHHOCTH W IUNIAHUPOBATH JCSITEILHOCTh B HECTAHIAPTHBIX
CUTYyallMsiX, OICHHMBATh BKJIAJ KaXJOTO M3 YYACTHHUKOB TPYMIBI B PEHICHHE pPacCMaTPHBAEMOM
POOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

No HaumeHoBaHue pa3aesioB U TeM NPOrPaMMbl, TeM Y4eOHbIX | Y II31CP|K
/o | 3aHATHH

Paznen 1.®@u3uka u MeTObI HAYYHOI'0 TO3HAHMS
1.1 Qusuka u Memoobl HAYYHO20 NO3HAHUS

dusuka — Hayka o npupoze. MoaenupoBanue GU3NIECKUX
SIBJICHUU | TpoIieccoB. Posib 1 MecTo U3k B
(bopMHpPOBaHNU COBPEMEHHON HAYYHOM KapTHHBI MUPA, B
IIPAKTUYECKON NeATEIbHOCTH JIFOJICH.

Hroro no paspeny 1 | 1 0 0 0

Pa3zgen 2 Mexanuka
2.1 Kunemamuxa

MexaHudeckoe JABUXKCHUC. OTHOCUTENIFHOCTD

9 MEXaHUYECKOTo IBMXKeHus. [lepeMernienue, CKOpocTb, 1
YCKOpEHHE.
PaBHOMEpHOE MPSMOJIMHEHHOE JIBHIKCHHE
PaBHOYCKOpEHHOE MPSAMOJIMHEUHOE JIBHIKCHHE

3 CBoOoaHOe najieHue. Y CKopeHrue cBOOOIHOTO MaCHHS 1

Kpuponuneiinoe nBmxeHue. J|BIkeHHE MaTepUabHON TOUKH
110 OKPYKHOCTH

2.2 Junamuxa

ITpunnun orHocurensHocTy I'anunes. Maepuuanbusie
cuctemsbl orcuera. [lepBbiii 3akoH HproToHa

4 Macca tena. Cuina. Ilpunnun cynepnosunuu cui. Bropon 1
3akoH HploTOHA 117151 MaTepualbHOU TOUYKU
Tperun 3akoH HproTOHA [171s1 MaTEPUAJIBHBIX TOYEK

3akoH BceMupHOTro Tsarorenus. Cuna tspkectu. [lepBast
5 KOCMHYECKasi CKOPOCTh 1
Cuna ynpyroctu. 3akoH I'yka. Bec Tena

Cuna tpenus. Kosdpdunuent tpenus. Cuma conpoTUBICHUS
TP IBM>KCHUH TeJla B )KUJKOCTH WIIH rase

6 [ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHUE aOCOTIOTHO 1
TBEpAOro Tena. MomeHt cuiibl. [1neqo cuibl. YcnoBus
pPaBHOBECHSI TBEPJIOTO TeJIa




JlabopaTopnas padora «/ccinenoBanue ycioBuii
paBHOBECHSI TBEPIOIO TEJa, UMEIOUIET0 OCh BPAILIEHUS

2.3 3axonvl coxpanenus 8 mexanuke

NMnynec MaTepuanbHONW TOUYKH, CUCTEMBI MATEPHAIbHBIX
Touek. VIMITysibe cuiibl. 3aKOH COXpaHEHUs UMILYJIbCa.
PeakTuBHOE IBMKEHIE

Pabora u moutHOCTH cuitbl. Kunetnueckas sHeprust
MaTepuagbHOW TOUkH. Teopema 00 U3MEHEHUH KUHETUYECKO
SHEPIuu

[Morenumanwsuas sueprus. [loTeHunanpHas SHEPTUs YIIPyTo
nedopMUpOBaHHOM NPY>KUHBL. [loTeHIManbHas sHeprus Tena
BOJIN3M TIOBEPXHOCTH 3eMITH

[ToTennuanbHble U HEMOTEHIMAIbHBIE CUITBL. CBSI3b Pa0OTHI
HETOTEHIIMAIbHBIX CUJI C K3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI T€l. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
SHEPTUH

JlaGopaTopnas padora «lccnenoBanue cBsi3u pabOThHI CUITBI
C U3MEHEHHEM MEXaHUYECKOM SHEPTUU Tejla Ha IPUMeEpe
PACTSKEHUS. PE3UHOBOIO JKI'YyTa»

Hroro nmo pazaeny 2

Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
3.1 Octosvl MONEKYIAPHO-KUHEMUYEeCKOU meopuu

10

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
bpoynoBckoe nBmwkenue. uddys3us

XapakTep JBUKEHUS U B3aUMOJACUCTBUS YaCTHUL] BELIECTBA.
Mojienu cTpOeHUs Ia30B, KUAKOCTEH U TBEPABIX TEI

11

Macca monekyn. KonunyectBo BeniectBa. [loctosiHHas
ABorajpo. TeroBoe paBHoBecue. Temmeparypa u eé
n3Mmepenue. [llkana remneparyp Llenbcus

12

Uneanpbhbiii raz3 B MKT. OcnoBHoe ypaBHeHrne MKT

13

AOcommoTHas TeMrepaTypa Kak Mepa CpeHe KHHeTUIECKOM
SHEPTUU JBUKEHHUS MOJIEKYJ. Y paBHeHHEe MeHeneeBa-
Knaneitpona

14

3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopnas padora «lccnenoBanue 3aBUCUMOCTH
MEXYy IapaMeTpaMu COCTOSIHHS Pa3pesKEHHOT0 ra3ay

15

W3omporieccsl B HI€AIbHOM T'a3e U UX TpaguuecKoe
IIpeJICTaBICHHE

3.2 Ocho6bl mepmMoOUHAMUKU

16

BHyTpeHHss dHEprus TEpMOJMHAMAYECKONU CUCTEMBI U
crocoObl e€ u3mMeHeHus. KonndyecTBo TemoTsl U padora.
BHyTpeHHss SHEprusi 0JHOATOMHOTO UJEAIbHOIO Ta3a




17

Bupael rerionepenauu

VY nenbHas TEIUIOEMKOCTB BelllecTBa. KOJIM4YecTBO TEIIOTHI
IpH Teruionepenaye. AauabaTHbli nmpoiecc
JlabopaTopnasi padora «/3mepenue yaenbHon
TEIIIOEMKOCTH

18

IIepBbIil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K
u30Ipoueccam

HeoOpaTumocTs mporeccoB B mpupoe. Bropoit 3akon
TEPMOJUHAMUKU

19

[Tpunmun gevicteus u KII/{ TernmoBoi MamuHb
[uxn Kapuo u ero KII/
DKOJIOTHYECKUE MPOOJIEMbI TEIUIOYHEPTeTUKHU

3.3 Aepeecamusie cocmosinus eewecmsa. Pazosvle nepexoovl

20

[TapoobpazoBanue u kKoHaeHCanws. VcapeHue u KumeHue
AOconroTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCThH BO3TyXa.
HacpimmeHHb1i nap

21

Teepnoe Teno. Kpucramanueckue u aMmopQHbIe Tena.
AHM30TPONUS CBOWCTB KPUCTAILIOB. JKUAKNE KpUCTAIUIBI.
CoBpeMeHHbIE MaTepUalIbl

[InaBnenue u Kkpuctammsanus. Y AejibHas TeIUIoTa
riaBneHus. CyOnumarus

YpaBHEHHE TETUIOBOTO OajaHca

Hroro no pazaeny 3

10

Paznen 4.9JIEKTPOJIMHAMUKA
4.1 DnekTpocTaTuka

22

OnexTpusanus Tei. JJIeKTpuYecKuu 3apsan. JBa Bunga
AIEKTPUUECKUX 3apsAI0B

ITpoBOAHMKY, TUAIEKTPUKH U TIOJYTIPOBOJHUKU. 3aKOH
COXpAHEHHUs IEKTPUIECKOTO 3apsia

B3aumopneucrsue 3apsnoB. 3akoH Kynona. Touednsin’
AIEKTPUYECKUHN 3apsij

23

Hanpsix€HHoCTh 251eKTprueckoro nois. Ipuamun
CYNEPIIO3ULUH IEKTPUUECKUX ToNIeH. JInnuu
HaIPsKEHHOCTU

Pabota cun anekrpoctarndyeckoro nosns. Ilorenuuan.
PasHocTh noTeHIManoB

ITpoBOAHMKY M TUAIIEKTPUKH B HIEKTPOCTATUUECKOM IIOJIE.
JInanexkTpudeckas NPOHUIIAEMOCTh

24

OnextpoeéMkocTs. Konnencarop

DeKTPOEMKOCTD INIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOT0 KOHAEHCaTopa

JlabopaTopHasi padora "/3MepeHue 351eKTpOEMKOCTH
KOHJIeHcaTopa"

25

[TpuHIMI AecTBUS U IPUMEHEHHE KOHACHCATOPOB,
KOIMUPOBAIBHOTO amnmnapara, CTpyHHOro nmpuHTepa.
DJeKTpocTaTHuecKas 3alluTa. 3a3eMJIeHHe dIEKTPOpruOopoB




4.2 Ilocmosnnubiil 91ekmpuyeckutl mox. ToKU 8 pasiuuHbIX cpeoax

DJIEKTPUUYECKUHN TOK, YCIOBHUS €TI0 CYyIIECTBOBAHUS.
ITocrosinubl Tok. Cunta Toka. Hanpsokenune. ConpoTHBIIEHHE.
26 3akon Oma Jy1s yd4acTKa 1enu 1
ITocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE
IPOBOHHUKOB.

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKa. 3akoH [ koys-
Jlenma

27 3akon OMa 1Sl TOJTHOM (3aMKHYTO# ) SJIEKTPUYECKOH TIETTH.
KopoTkoe 3ambIkaHueE.

JlaGoparopnas padora «3mepenne DJIC ncTtounrnka Toka u
€I'0 BHYTPCHHCTO COIIPOTHUBJIICHU )

OneKTpOHHas IPOBOAUMOCTh TBEPBIX METAILIOB.
3aBUCHMOCTb CONPOTUBIIEHNS METAJIJIOB OT TEMIIEPATyPHI.
28 CBepXIpoBOJIUMOCTb. 1
DJIEKTPUUYECKUHU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
TY4YKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U TIPUMECHAs
poBoIUMOCTh. CBOKWCTBA p—n-TIepexo/a.

29 [TomympoBOIHUKOBBIE TPHUOOPHI 1
DIIEKTPUUECKUH TOK B paCTBOpax M paciijiaBax 3JICKTPOIUTOB.
DICKTPOIMTHYCCKAS JUCCOIUANNS. DICKTPOIN3

DJIEKTPUUYECKUH TOK B razax. CaMOCTOATENbHBIU U

30 y 1
HECaMOCTOSITeIbHBIN pa3psa. Mojuus. [lrazma

31 DIeKTpUYecKre MpUOOPHI U YCTPOMCTBA U UX NMPAKTHUECKOE 1
npuMeHeHue. [IpaBuia TeXHUKH 6e30MacHOCTH
HToro no pasaeay 4 4 2 2 2

32 JnddepeHnmpoBaHHbIi 3a4ET 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 221 6 2 2

IIpomexyTounas arrecranusa B ¢popme nudPepeHITHPOBAHHOIO 3a4€Ta
0O6beM yueOHOTO BpeMeHH, 3aTPaUMBaeMOTro Ha IPOBeJieHre OIeHOYHbIX MporeAyp - 1 Jac

2 CEMECTP

Ne

o/ HaumeHoBaHue pa3aeioB M TeM NPOrPaMMbl, TeM

Y4eOHBIX 3aHATHH




Paznen 1.2JIEKTPOJUHAMHUKA
1.1 Maenummnoe none. dnekmpomacHumHnas UHOYKYUs

IlocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBHE. MarHuTHOE
noJje. Bektop MarHuTHOM UHAYKIUU. JIMHUM MarHUTHOM
WHIYKUIHAA

MarnuTHO€ moJjie TPOBOJHUKA ¢ TOKOM. OMBIT DpcTea.
B3aumoseiicTBrue MpOBOIHUKOB C TOKOM
JlabopaTopHasi padora «/I3ydyeHre MarHuTHOTO TMOJIs
KaTYIIKU C TOKOM»

JleficTBHE€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKoM. Cuita
Awmrepa.

JleficTBHEe MarHUTHOTO IOJIS HA IBMKYLIYIOCS 3apSKEHHYIO
yactuly. Cuina Jlopenna. Pabota cuiel Jlopenua

DnekTpoMarHuTHas HHAYKIMsA. [I0TOk BeKTOpa MarHUTHOM
nHaykuud. DJ1C nHAyKIUKU. 3aKOH 3J1€KTPOMAarHUTHOM
nHaykunn Papanest

JlaGoparopHas padora «lccnenoBanue siBICHUS
AJIEKTPOMArHUTHON UHIYKITUNY

NunyxtuBHOCTh. SBNeHue camonnaykiuu. IC
CaMOMHIYKIIMH. DHEPIrHsi MATHUTHOTO TOJISl KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

TexHuuyeckue yCTpoucTBa U UX MPUMEHEHHUE: TOCTOSIHHBIE
MArHHUTBI, 3JIEKTPOMATrHUTBI, JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHULl, UHAYKIHMOHHAS NI€Yb

O6o6maromuit ypok « MarHuTHOE 1oJie. DIEeKTPOMarHUTHAS
WHIYKITAS

Hroro no pazpeny 1

Pa3gen 2. KOJIEBAHUS U1 BOJIHbBI
2.1 Mexanuueckue u 21eKmpomMacHUmuble KoieoaHusl

CBoboHbIe MexaHnueckue koaebanus. ['apmonndeckue
KoJieOaHus. YpaBHEHUE TAPMOHUYECKUX KOJICOAHHIA.
[IpeBpamienue sneprun

9
JlaGoparopHas padora «lccrnenoBanue 3aBUCUMOCTH
MepHoJa MaJbIX KOJIeOaHUH rpy3a Ha HUTH OT JITMHBI HUTH U
Macchl rpy3a»
Konebarenpabid KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC
10 KoseOaHus B UACALHOM KOJieOaTeTbHOM KOHTYpE.

AHAJIOTHS MEKy MEXaHHUYSCKUMH U 3JIEKTPOMATrHUTHBIMHU
KOJIEOaHUSAMU




11

®opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPTUU B
uJealbHOM KoJieOaTeIbHOM KOHTYpe

12

[IpencraBneHue o 3aTyXarONINX KOICOAHUSX.
BrinyxneHHbIC MeXxaHU4YecKHue Kojiebanus. Pe3onanc.
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs

13

IlepemennbIn Tok. CHHYCOUIbHBIN IEPEMEHHBIH TOK.
MOomHOCTh NEPEMEHHOI0 TOKA. AMIIIUTYIHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSKEHUS

14

Tpanchopmarop. [IpousBoacTso, nepenava u norpedaeHue
IEKTPUUYECKON SHEPTUU

15

YCTpoHCTBO U MPaKTHYECKOE MPUMEHEHHUE IEKTPHUUECKOTr0
3BOHKA, TeHEpATOpa MEPEMEHHOT0 TOKa, TUHUHN
aNeKTponepenayd

16

OKOJIOTM4ECKHE PUCKU IIPH TPOU3BOJCTBE DJIEKTPOIHEPTUU.
KynbeTypa nenonab30BaHust 3JIEKTPOIHEPTUN B TIOBCEIHEBHON
KU3HU

2.2 Mexanuueckue u INIEKMPOMACHUMHbLE 6OJIHbL

17

Mexanudeckre BOJIHBI, YCI0BUS pacnpoctpaneHus. [lepuo.
CxopocTh pacnpocTpaHeHus U JAJIMHA BOJHBL [lonepeunsie
U TIPOI0JIbHBIE BOJIHBI

18

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

19

DNEeKTpOMarHUTHBIE BOJIHBI, KX CBOMCTBA U CKOPOCTb.
[1Ixana 37€KTPOMArHUTHBIX BOJIH

20

[IpuHIKIIBI paIOCBA3YU U TEIEBUACHUS. Pa3BUTHE CpeCTB
cBsi3u. Pagnosnokanus

2.3 Onmuxa

21

[IpsimonuHEtHOE pacIpoCTpaHEHHUE CBETA B OJTHOPOJIHOMN
cpene. TodyeuHbIl ICTOYHUK cBeTa. JIyd cBeTa

Otpaxxenue cBeta. 3aKOHbI OTpaykeHus ceeta. [loctpoeHue
M300paKEHUH B TUIOCKOM 3€pKaJie

22

[Ipenomiienue ceera. [loHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIW yroi MOJIHOTO BHYTPEHHETO OTPAXKEHHUS
JlaGopatopHas pabora «3mepeHue nokasareins
MIPEJIOMIICHUS CTEKIIa»

23

JIunzsl. [loctpoenue nzobpaxenuii B nunze. Gopmyna
TOHKOW JIMH3bI. Y BEJIMYECHHE JIMH3bI

JlabopaTopnas padora «/ccrnenoBanue CBOMCTB
M300paKeHUI B TMH3AX)»

24

Hucnepcus cBeta. CiioxHbI cocTaB O6enoro cera. L{ser.
JlabopaTopHasi padora «HabmroneHne qucrepcuu cBeTay




Wutepdepennus cera. Audpakuus ceera. Judpakunonnas

25 < 1
peméTrka
[TonepeunocTs cBeTOBBIX BOJH. [lonspusanus ceeta
26 OnTHyueckue MpuOOpPHI U YCTPONCTBA U YCIOBUS UX 1
0€301aCHOTO NPHUMEHEHUS
Hroro no pasaeay 2 14 | 4
Pa3zaen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocnoswvi cneyuanbHot meopuu OMHOCUMETbHOCHU

I'paHuLIBI IPUMEHUMOCTH KIIACCUYECKOU MEXaHUKH.
IlocTynartsl cienaabHOW TEOPUU OTHOCUTEIBHOCTU

27 1
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU
Y COKpAICHUE JJTNHBI
DHEprusi U UMITYJIbC PEISTUBUCTCKON YyacTUllbl. CBSI3b

28 MAaccChl ¢ JHEPTUEH U UMITYJILCOM. DHEPIHUs TOKOS 1
Hroro no pazneny 3 2 0

Paznen 4. KBAHTOBASA ®U3UKA

4.1 Dnemenmol KEAHMOBOU ONMUKU

29 ®otonbl. opmyna [Tnanka. DHEprus U UMITYJIbC POTOHA 1
OTtkpsiTHE U HccaenoBanue poroapdexra. OnbITe A. I
CroneroBa

30 . - 1
3akonbl portorddexra. YpaBHeHUE DUHIITEHHA TSI
¢doroaddexra. «Kpacnas rpanuna» Gorordpdexra

31 JaBnenue cBera. OnbiTel [1. H. JIeGeneBa. Xumuueckoe |
JIICHCTBUE CBETA
TexHnuueckue ycTpoiucTBa U IPaKTUYECKOE IPUMEHEHUE:!

32 (dhoTosmeMeHT, (OTOIaTIYNK, COTHEUHAsT OaTapes, CBETOIHO]] 1
Pemrenue 3amau no reme «JIeMEHThI KBAHTOBOUM ONTUKI)

4.2 Cmpoenue amoma

33 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo 1
paccessHuIO a-yactull. [Inanerapnast Mmosens atoma

34 [Toctynater bopa 1

35 N3nydenue u nmornomieHrne GOTOHOB MPHU MEPEX0JIe aTOMa C 1
OJHOT'0 YPOBHS DHEPrUU HA APYTron. Buapl ciekTpoB
BosHoBbIe cBOMCTBA yacTull. Bosubl ne bpowds.

36 Kopnyckynsipao-BonHoBou gyanu3m. ClIOHTaHHOE U 1

BBIHYXXJICHHOC N3JIYYCHHUC

4.3 AmomHoe s0po




37

OTtkpoiTHE paguoakTuBHOCTH. OnBITH Pezepdopaa mo
OIIPEEIICHUIO COCTABA PAIMOAKTUBHOTO U3IIy4ECHHUS
CaouctBa anb(da-, 6era-, ramma-u3nydeHus. Bnusxue
paJlMOaKTUBHOCTH HA >KMBbIE OPTaHU3MBI

38

OTKphITHE IPOTOHA M HEWTpOHA. M30TomBI. Anbba-pacnan.
DJEeKTPOHHBIW U MO3UTPOHHBIM OeTa-pacnan. ['amma-
W3JIy4eHue

39

OHeprus CBA3U HyKIOHOB B sipe. SII€pHbIE pEaKLIHH.
Snepubir peakrop. [Ipo0ieMbl, mepCIeKTHBHI,
JKOJIOTHYECKHE aCIEKTHI IEPHOU SJHEPTETUKH

40

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA. MeTo/1bI
HaOJIIOACHUS U PETUCTPALIMM JIEMEHTAPHbBIX YACTHII.

HToro no pazaeny 4

12

Paznen S.OJIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKU
5.1 Dnemenmor acmpornomuu u acmpoghusuxu

41

Drtarnbl pa3BUTHs acTpoHoMuH. [IpukimanHoe u
MHPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMMHU. Buz 3B€31HOTO
Heba. Co3Be3nus, IpKUE 3BE3/IbI, INIAHETHI, ©X BUIUMOE
nBrokenne. ConHeyHas cucreMa
Connue. ConHeyHass akTUBHOCTh. VICTOYHUK YHEPTUU
Counniia u 3BE37,

42

3BE3/bl, UX OCHOBHbBIC XaPAKTEPUCTUKH. 3BE3/IbI INITABHOW
MOCIE0BATEIbHOCTU. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O TPOUCXOXKICHUU U
spomonuy CoIHIIA U 3BE3]

43

Muneunsid I[1yTe — Hama I'anaktuka. Ilonoxenue u
nexkenue Counnia B ["anaktuke. ['anaktrku. Y€pHbIe AbIPHI
B sI/Ipax rajJjakTUK

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbmioro
B3pbIBa. PesinkTOBOE M3yUYeHHe. MeTarajakTuka

44

HepemeHHHe HpO6HeMLI ACTPOHOMUHU

Hroro no pazaeay 5

Pa3nes 6. OBOBIIAIOIIEE IOBTOPEHHUE

45

KonrponsHas pabora

46

Ponp ¢u3ukm U acTpoHOMHH B SKOHOMHYECKOIA,
TEXHOJIOTHYECKOW, COIMMAJIBHOW MW  JTHYECKOHW cdepax
JESITEeIbHOCTH YEJIOBEKa, pOJIb M MECTO (QHU3UKH U
aCTPOHOMMHU B COBPEMEHHON HAay4yHOM KapTHHE MHUpa, POJb
¢usnveckoii Teopuu B (OPMHPOBAHUU TPEICTABICHUH O
¢u3nuecKoil KapTuHE MHpa, MecTO (pU3MUeCKOW KapTHHBI




MHUpa B OO0IIEM pSIy COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX
IIPECTaBICHUN O IPUPOJE.

Hroro mo pazaeiy 6 1 0 0 1

OBHIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 36 | 6 2 2

IIpomexxyTouHas arrecramus B ¢popMe KOHTPOJILHOM PadoThI
O6beM yueOHOrO BpeMeHH, 3aTpaurBaeMoro Ha IIpOBejieHre OIeHOUHbIX MpoleAyp - 1 Jac

B (QenepanbHbIX U pEernOHAIBHBIX MPOLEAYPaX OLEHKM KayecTBa 0Opa30oBaHMs MCIOIB3YETCS

nepeveHp (Koan(puKaTop) pacripee]IeHHBIX 0 CEMeCTpaM IpOBePseMBIX TPEOOBaHMIA K pe3ysbTaTaM

OCBOCHHUSI OCHOBHOW 00pa30BaTEIILHON MPOTrpaMMbl CPETHETO OOIIero oOpa3oBaHHs U JJIEMEHTOB

coJiep>KaHus 1o (pusuKe.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHOI nmporpamMmsl 1 cemecTp

Kon
MIPOBEPSIEMOTO
pe3yabTaTa

[TpoBepsiembie TpeIMETHBIE Pe3yJIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHOM
MPOrpaMMEbI CPEAHETO 001Iero 0Opa3oBaHus

10.1

/leMOHCTpHpOBaTh Ha MpHUMepax poidb M MecTo (GU3MKU B (OPMHUPOBAHUY
COBPEMEHHOM HAay4YHOW KapTUHbI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHH, B IPAKTUUYSCKON CSITEIbHOCTH JIIOASH

10.2

YuuThiBaTh  TpaHUIBI  NMPUMEHEHUS  W3YYEHHBIX  (U3HMYECKUX  MOJENICH:
MaTepuaabHas TOYKA, MHEPIHAllbHAs CUCTeMa OTcueTa, aOCONIOTHO TBEPAOE TElo,
WICANIbHBIA Ta3; MOJEIU CTPOCHHMS Ta3oB, KUJIKOCTEH M TBEPIbIX TeEJ, TOYCUYHBIH
PIIEKTPUYECKUH 3apsil - PU pelIeHUH (PU3UIECKUX 3329

10.3

Pacrio3HaBaTh (pU3MUECKUe SBICHUS (IPOLECCH) U OOBSICHATH X HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISIDHO-KHHETUYECKOW  TEOpUMHM  CTpPOEHMs  BellecTBa U
PIIEKTPOJMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE BUYKEHUE,
CBOOOJHOE MaJeHHE TeJ, JABM)KEHUE IO OKPY)KHOCTH, WHEpLUs, B3aMMOJAEHCTBHE
rei; auddysus, OpOyHOBCKOE IBMKEHHE, CTPOCHHE JKUAKOCTEH W TBEpABIX Tell,
M3MEHeHHe o0beMa Ted NpU HarpeBaHuu (OXJaKIEHHH), TEIIOBOE paBHOBECHE,
ycrlapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KPUCTAUIM3alMs, KHUIIEHHWE, BJIAXKHOCTb
BO3/yXa, IOBBIIICHUE JaBJICHHs ra3a pu ero HarpeBaHUU B 3aKPBITOM COCY/JI€, CBA3b
MEXKIy IapaMeTpaMH COCTOSHHUS ra3a B M30IpOLECcCax; JJIEKTpU3alus Tel,
B3aMMOJICHCTBHE 3apsiI0B

10.4

OnuceiBaTh MEXaHMYECKOE JBUIKEHHE, WCIONb3yd (PU3UUYECKHE BEIMYUHBI:
KOOpPAWHATA, IYTh, IEPEMELIEHHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUjla, UMITYJIbC
Tena, KWHETHYeCKas SHeprusi, MOTEeHLHUalbHas HSHEpPrusi, MeXxaHuyeckas padora,
MEXaHHYECKass MOIIHOCTh;, NPU OINWCAHWUU TPABWIBHO TPAKTOBATh (hU3MUECKHIA




CMBICJI UCIIOJIB3YCMbIX BCIIMYUH, UX 0003HaYEHHS U CAMHUIIbI, HAXOAUTh (I)OpMyJ'H:I,
CBA3BIBAIOIMEC TAHHYIO (bH?;I/I‘—IGCKYIO BCJIMYHMHY C JPYT'MMH BCJIMYHMHAMU

10.5

OnuceIBaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBICHUS, MCIOJb3Ys
¢u3nueckre BENWYMHBL: JIaBJICHUE Tasa, TeMIlepaTypa, CpeIHss KUHeTHdecKas
DHEPIHUsl XAaOTHYECKOTO JBWIKEHUS MOJIEKYJ, CpEOHEKBAaJApaTU4YHasi CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, koddduuneHT
[TOJIE3HOTO JEHCTBHS TEIUIOBOI'O JIBUTATENS; MPU ONMCAHWH MPABWIBHO TPAKTOBATH
(u3nUeCKUi CMBICIT HUCHOJNb3YEMBIX BEIMYMH, HMX OOO3HAYeHHUS U eIUHUIIbI,
HAaXOAUTh (POPMYJIBI, CBS3BIBAIOLIME JAHHYIO (U3MYECKYIO BEIMUUHY C JPYTHMMH
BEJIMYNHAM

10.6

OnuchiBaTh HM3YyYEHHbIE SJEKTPUYECKUE CBOMCTBA BEIIECTBA U BJIEKTPUUYECKUE
siBIICHUS (TIPOIIECCHI), MCTONB3YS (DU3MUECKUE BEITWYWHBI: JJIEKTPUUECKHUH 3aps,
PIEKTPUYECKOE I0JIE, HANPSHKEHHOCTH IOJSA, MOTEHUHMAN, PAa3HOCTH IMOTEHIMAJIOB;
[pU OTMMCAaHUU MTPABUIILHO TPAKTOBATh (DU3UUYECKUN CMBICI UCIIOJIB3yEMBIX BEJIUMYNH,
X O0003HAueHUST W EAWHUIBI; YKa3biBaTh (OPMYIIbI, CBSI3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BETUYMHY C IPYTUMHU BEITUNIMHAMU

10.7

QHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBICHUS, UCIONb3YsI PU3NYECKUE 3aKOHBI
U NIPUHLUIBL 3aKOH BceMupHOro tarorenus, I, II u III 3axkonel HerotoHna, 3akoH|
COXpPAaHEHUs MEXAHWUYECKOW HHEPIrHH, 3aKOH COXPAHEHUS WMILYJIbCa, IPUHIIHNI
CYNEpPHO3ULIMM CUJI, TNPUHLUI PABHONPABUS MHEPLUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOEHHUs BEUIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeAHel KHHETHYECKOW SHEpruM TEIUIOBOIO JBUXKEHHS MOJIEKYJl € aOCOIIOTHOM
TeMIIEpaTypOM, EPBBIN 3aKOH TEPMOJIWHAMMKH; 3aKOH COXPAHEHUS AIEKTPUIECKOTO)
Rapsiza, 3aKkoH KysoHa; mpu 3ToM pa3inuyarh CJI0BECHYIO (POpMYyITUPOBKY 3aKOHA, €T0
MaTeMaTH4eCKOe BhIpAXKEHHUE M YCIOBUS (TPaHUIIBI, 00J1aCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TNPUHIMIBI ACHCTBHUS MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pasziavyaTh YCJIOBHUS MX 0€30IacHOTO MCIOJIb30BaHMSA B MOBCETHEBHOMH
PKU3HU

10.9

BrLImmoagaTh OKCHICPUMCHTHLI 110 UCCIICAOBAHUIO (1)H31/II-IGCKI/IX SIBJIEHUU U IIpOLECCOB C
MCIIOIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHIA; MPH 3TOM (POpMYyJIHPOBATH
mpoOnemMy (3aady) U THINOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOJUTH ONBIT M (HOPMYIUPOBATH BBIBOIbI

10.10

OcCyIecTBISTh MPsSIMbIe M KOCBEHHBbIE U3MEpPEHUsT (PU3NYECKUX BENUYHH; MPU STOM
BEIOMpATh ONTUMAIBHBIA CITOCOO M3MEPEHHS W HUCIOJIB30BAaTh M3BECTHBIC METO/IBI
OIEHKH MOTPENTHOCTEN U3MEPEHUN

10.11

liccrnenoBaTh 3aBUCHMOCTH MEXAYy (PU3MUECKUMM BEIMYMHAMU C HCIOJIb30BAHUEM|
NpSMBIX HM3MEPEHHIA; TPU OSTOM KOHCTPYHpPOBATH YCTaHOBKY, (DUKCHPOBAThH
PE3yJIbTAThl MOJYYEHHONW 3aBHUCHMOCTH (PM3MYECKMX BEIMYMH B BUAE TaOmul U
rpadUKoB, JeJIaTh BBIBOJBI 10 PE3YJIbTaTaM MCCIIECIOBAHUS

10.12

CobumronaTh npaBuiia 6€30MacHOrO TPy/ia IPH MPOBEACHUHN UCCIECOBAaHUN B paMKax

4yeOHOTO OKCIICPpUMCHTA, y‘le6HO—I/ICCJ'IeI[OBaTeJ'ILCKOI71 u HpOGKTHOﬁ ACATCIIBHOCTH C




MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS

10.13

Periath PACUCTHBIC 3aa4u C SIBHO 3a,Z[aHHOI7I (1)H3I/I‘ICCKOI>'I MOZCIJIbIO, HCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/IG 3aKOHBI U NPUHOUIIBI; HA OCHOBE aHAJIM3a YCJIIOBHA 3adaydu BI)I6I/IpaTI)
(I)I/IBI/I‘{CCKYIO MOACIb, BBIACIIATH (I)I/ISI/ILIGCKI/IC BCIIMYHHBI U (bOpMyJ'ILI, HCOGXOI{I/IMLIC
I €€ PCUICHUA, IMPOBOAWUTH PACUCTBI WM OLCHHUBATH PCAJIBHOCTH IOJTYYCHHOIO)
BHAYCHUA q3PI3I/I‘{CCKOI>'I BCJINYHNHBI

10.14

Pemarh KaueCTBEHHBIE 3aJauM: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUHUBYIO
[IEIOYKY pacCYKICHHM C Omopoll Ha H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nueckue sIBICHUS

10.15

licnonb30BaTh MpU peIleHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBAHUS, MHTEPIPETAUU M IpEeACTaBICHUS
yueOHOM M Hay4yHO-NOMYJSPHOM MHGOpMAIMM, MOJYYECHHOH W3 pas3IHyYHBIX|
MCTOYHUKOB; KpUTHUECKH aHATU3UPOBAThH NOJYy4aeMyI0 HHPOpMAIIIO

10.16

[IpuBOAMTH MpUMEpPHI BKJIaJa POCCHHUCKUX M 3apyOekKHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAyKU, OOBACHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH|
1 TEXHOJIOTUN

10.17

lcnionb30BaTh TEOpPETUYECKUE 3HAHUS MO (PU3MKE B IOBCEAHEBHOW >KHU3HH JIs
oOecrieyeHuss 0€30MaCHOCTH MpHU OOpaIleHUH C NpUOOpaMU M TEXHUUYECKUMH
yCTpOIiCTBaMH, JJIi COXPAaHEHUS 3/70pOBbsl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
[TOBE/ICHUS B OKpYXKaloLIeH cpene

10.18

PaGoTaTh B Tpymie ¢ BBINOJIHEHUEM Pa3IHMYHBIX COIMANBHBIX POJIeH, TIIaHUPOBATh
paboTy TpyNmbl, PaIMOHAIBLHO pACIPEACNATh OOSI3aHHOCTH U IUIAHUPOBATH
IEATENBHOCTD B HECTAHIAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHMBATH BKJIAJ KaXKIOT'O

13 YYaCTHUKOB I'PYIIIBI B pEHICHUE pacCMaTPHUBAEMOM TPOOIeMBI

[IpoBepsiemble aneMeHThI coaepxkanust (1 cemectp)

Kon
pasnena

MIPOBEPSAEMOTO
3JIEMEHTA

KO,[[ HpOBepHCMHC 9JICMCHTHI COACPKAaHUA

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHU A

dusnka - Hayka o npupojge. Hayunsie MeTOAbl MO3HAHUS OKPYKAIOIIETO
11 Mupa. Ponb sKcriepuMeHTa W TEOpUHM B MPOLIECCE MO3HAHUSL MPUPOJBI.
DKCIIEPUMEHT B (hU3UKe

MonenupoBaHue GpU3MUECKUX SIBICHUHN U mporieccoB. HayuHble runoTessl.
12 @dusnueckue 3aKOHbl M TeOpUH. ['paHMIBI MPUMEHUMOCTH (U3NYECKHX|
3akoHOB. [Ipuniun coorBerctBus. Pomp u  Mecro ¢u3uku B
(hOpMHPOBaHUKM COBPEMEHHON HAyYHOW KapTUHBI MHpPA, B MPAKTUYECKOH
nesTeIbHOCTH AI0AeH




MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexannueckoe amwkeHne. OTHOCUTEIFHOCTh MEXaHHYECKOTO JIBM)KEHHSL.
Cucrema orcuera. Tpaekropus

2.1.2

[Tepemernienue, CKOpOCTh (CpeIHssT CKOPOCTh, MTHOBEHHAsl CKOpPOCTh) H
YCKOPEHHE MATEpUAIBHOM TOYKM, HUX TNPOCKUMHM HAa OCH CHUCTEMBI
KoopauHat. CI0XKeHHE MepeMeIIeHUN M CII0KESHHE CKOPOCTEH

2.13

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBMXKEHHE. | padukyl
3aBHCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MyTH WU IepeMelleHus]
MaTepuaIbHOM TOYKU OT BPEMEHHU

2.1.4

CBoOoHOE TIaZieHHe. Y CKOpeHre CBOOOIHOTO MaIeHus

2.1.5

KpuBosnnHeliHOE IBUKEHHME. PaBHOMEpHOE IBM)KEHHE MaTepUabHON
TOYKH 10 OKPY’KHOCTH. YTIIOBasi CKOPOCTb, JIMHEWHAs cKopocTs. [lepruon u
yacTtoTa. [L{eHTpOoCTpeMUTEIbHOE YCKOPEHUE

TexHndecKne yCTpOI\/’ICTBaZ CIIMAOMETP, ABHIKCHHE CHApPAAOB, LCIIHBIC U
[PCMCHHBIC IICPpCAAIN

2.1.7

[IpakTHueckue paboTHL. N3mepenune MIHOBEHHOM CKOpOCTH.
ccnenoBaHue COOTHOLICHUS MEXAY IYTAMH, NPONACHHBIMU TEJIOM 33
[1OCJIEI0BATEIBLHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
NBIDKEHUM C HA4AJIBHOM CKOPOCTBIO, paBHOU HyIr0. M3ydeHue IBUKEHUS]
[Iapuka B BS3KOW >KuAKOCTU. M3yueHue NIBH)KEHUS Tena, OpOIIEHHOIO

rOPU30HTAJILHO

2.2

JIMHAMUKA

2.2.1

[Ipunuun otHocurensHocTH ['ammnes. IlepBbiii  3akoH  HproToHa.
HeprmanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cua. [IpuHIUI Cyneprno3uimy Cuil

223

Bropoii 3akoH HplOTOHa 11 MaTepUanbHOM TOYKM B WHEPIUAIBHOU
cucreme otrcuera (MCO). Tperuit 3akoH HbploToHa 1 MaTepualibHBIX|
TOYEK

224

3aKoH BCCMUPHOTO TATOTCHMUA. Cuna TSDKECTH. HepBaa KOCMHUYCCKas
CKOPOCTbD. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUSI CKOJBKEHHUS W CHJIa TPEHUS
nokosi. Koadduiment tperns. Cuna cOnpoTUBICHUS TP ABUKCHUH Tella
B YKHJIKOCTH WJIH T'a3e

2.2.7

HOCTyHaTeHBHoe " BpalllaTCIIbHOC ABHUIKCHUC a0COJIIOTHO TBCPAOro TCJjia

2.2.8

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpauleHus. Ilnedo cuibl. VYcioBus
paBHOBecus TBepaoro tena B MCO




229 TexHu4eckne yCTpOMCTBA: IOAIINIIHUKY, JIBH)KEHHE MCKYCCTBEHHBIX
CIIYTHUKOB

2.2.10 [TpakTuyeckue paboTel. M3yueHue ABMXKEHHs Opycka IO HaKJIOHHOH
[JIOCKOCTH IO AeMCTBUEM HECKOJIbKUX cuil. MccaenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIUX B Ae(POpPMUPYEMOH MPYKHUHE U PE3UHOBOM|
oOpasme, oT BenuumHbBl #X naedopmanuu. VcciemoBanue ycCIoBHUH

aBHOBECHSI TBEPAOIO TENIA, UMEIOLIET0 OCh BpAILIEHUS
23 3AKOHBI COXPAHEHNA B MEXAHUKE

23.1 IMITyJ1IbC MaTE€pUAIBHOM TOUYKH, CUCTEMBI MaTeEpUaIbHBIX TOYEK. MIMIysbc
CHJIbI M H3MEHEHHUE UMITYJIbCa Tella

2.3.2 3akoH coxpanenus ummyibsca B MCO. PeakTuBHOE NBHKEHUE

2.3.3 PaboTa cribl

2.3.4 MOIIIHOCTD CHJIBI

235 Kunetndeckast 3Heprusi MaTepHAIILHONM TOYKH. TeopeMa 0 KMHETHMYECKOU
PHEPruu

2.3.6 [loTeHunanbHas SHEprusl. [TorenunanbHas JHEprus yOpyTro
neopMrpoBaHHON npyxuHbL. lloTeHuumanbHasi 3Heprus Tenaa BOJIW3U
[TOBEPXHOCTU 3€MJIU

2.3.7 [ToTeHnuanbHble W HENOTEHIMaJdbHble  Ccwibl. CBsA3b  paboTHI
HEMOTEHLUAIbHBIX CUJI C U3MEHEHHEM MEXaHMYECKON 3HEPIUU CUCTEMB]
res1. 3aKOH COXpaHEHHUs] MEXaHUYECKOW YHEPTUU

2.3.8 YIpyrue u Heynpyrue CTOJKHOBEHUS

239 TexHUYeCKne yCTpONCTBA: IBUKEHHUE PAKET, BOJOMET, KOIIED, IPYKUHHBIN
UCTOJIET

2.3.10 [IpakTuueckue paboTbl. M3ydyeHue CBSA3M CKOPOCTEH Tesl MpU HEyHpyrom
ynape. MccnenoBanue cBs3u pabOThI CUIIbI C U3MEHEHHUEM MEXaHUYECKOH
HPHEPruu Teja

3 MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVYJISIPHO-KUHETUYECKOM TEOPUU




3.1.1

OcHOBHbIE 10JIOXKEHHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpUH.
bpoyHnoBckoe — nBumxkenue. Juddysus.  Xapaktep  ABUKEHHUS U
B3alMOJIECHCTBHS YAaCTHUI] BEIIECTBA

3.1.2 Mogenu CTpOEHHUsS Ta30B, JKUAKOCTEH M TBEpIBIX Tel M OOBICHEHUE
CBOMCTB BEI[ECTBA HA OCHOBE 3TUX MOjIeei

3.1.3 Macca mosiexyn. KonndectBo Bemectsa. [locrosganas ABoraapo

3.14 TermnoBoe paBHoBecue. Temnepatypa u ee usmepenue. [lkana temneparyp,
Llenbcus

3.1.5 Monens upeanbHoro rasa. (OCHOBHOE YpaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOPHH MICATHHOIO Ta3a

3.1.6 [AOcoioTHas TemIepaTypa Kak Mepa CpeAHEeW KHHETHYECKOW 3HEepruu
TEIJIOBOTO ABM)KEHHU yacTull rasza. I[llkana remneparyp KenbBuna

3.1.7 YpaBaenue Knaneripona - MenneneeBa. 3akoH JlaabToHa

3.1.8 ["aszoBble 3akoHBI. I30mpouecchl B HACAIBHOM TIa3e € IOCTOSHHBIM
KOJIMUYECTBOM BEILIECTBA: U30TEpMa, H30X0pa, n3o0apa

3.1.9 TexHUYEeCKHEe YCTPONCTBA: TEPMOMETP, OapoMeETp

3.1.10 [IpakTuueckue padoTsl. MI3mMepeHne macchl Bo3ayxa B KJIACCHONW KOMHATe.
lccnenoBaHue  3aBUCHUMOCTHM  MEXJIy  [IapaMeTpaMd  COCTOSIHUSA
[pa3peKEHHOT0 ra3a

3.2 OCHOBbI TEPMOJANHAMUKN

3.2.1 TepmoanHamMuueckas cucTema. BuyTpennss SHEprus
TepPMOIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

322 KonnuecTBo TemnoTel u pabota. BHYTpeHHsST >Heprus OAHOATOMHOTO
MeaIbHOTO raza

3.23 Bunel Teruionepenayu: TEMJIONPOBOAHOCTh, KOHBEKIUS, W3JIyYCHHUE.
TerioeMKOCTh Tena. YJenbHas TEIUIOEMKOCTh BelecTBa. Pacuer
KOJIMUYECTBA TEIIOTHI P TeIIoNepeaayue

324 [lepBblli  3aKOH TepMOAMHAMMKH. IIpumMeHeHne mepBOro  3aKoHJ
TepMOJUHAMUKHU K u3ompoueccaM. ['paduyeckas uHTepnperanus padoTh
rasa

3.2.5 TerutoBple  mMamuHbl.  [IpUHIMIOBI  JEHCTBUS  TEIUIOBBIX  MAallWH.




[IpeoOpa3oBanusi BSHEpPruM B TeINIOBBHIX MamumHax. KoaddummenT
nmosiesHoro nevcteus (ganee - KIIJ[) temoBoit mammnuel. [ukn Kapuo n
ero KI1JI

3.2.6 Bropoii 3akoH TepMoauHaMuku. HeoOpaTHMOCTh MPOIIECCOB B MPHUPOJIE.
TernoBbie ABUTATENHN. DKOJIOTHIECKHAE TPOOIEMBI TETNIODHEPTETUKHI

3.2.7 TexHuyeckue yCTpOMCTBA: JBHUraTellb BHYTPEHHErO CrOpaHus, OBITOBOH
XOJIOJMJIbHUK, KOHIUIIMOHED

3.2.8 [TpakTryeckue paboTel. Mi3Mepenue yaeabHOH TeI0eMKOCTH
33 AT'PEI'ATHBIE COCTOSHUWA BEHIECTBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [lapooOpa3zoBanue u KoHAeHcauus. lcnmapeHue W KumneHwe. Y AenbHas
Teriota mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATypbl KUIEHUS OT
TaBIICHIS
3.3.2 AGCOJTIOTHASI M OTHOCHUTEIIbHAS BIAXKHOCTH BO3yXa. HachleHHbIi map
333 TBepnoe teno. Kpucrammmueckue u amop¢Hble Tena. AHU30TPOIUS
CBOMCTB KpucTajuioB. Kujakue kpuctayibl. COBpeMEHHbIE MaTepUaIIbI
334 [[naBneHne W  KpucCTaUIM3aIUs. YACNIbHAas  TEIUIOTa  IUIABJICHHUS.
CyOnumarust
3.3.5 YpaBHEHHE TEIJIOBOrO OasiaHca
3.3.6 TexHu4YecKne YCTPOMCTBA: TUTPOMETP M TICUXPOMETpP, KaJOpUMETD,
TEXHOJOTHMM TIOJyYEHHUS COBPEMEHHBIX MaTepuaioB, B TOM YHUCIE
HAHOMAaTEpPHAJIOB, 1 HAHOTEXHOJIOTHUHU
3.3.7 [TpakTnueckne paboTsl. I3MepeHre BIaXHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
4.1 OnexTpu3alus Tel. OIEKTpUUecKUd 3apsan. J(Ba BHAAa 3IEKTPUUECKHUX|

411 3apsIoB

[IpOBONHMKY, IUDIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.2

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.1.3

B3aumoneiicTeue 3aps10B. 3akoH Kynona
4.1.4




4.1.5

JnexTpuueckoe nosie. HampspkeHHOCTh aiekTpuueckoro mois. IIpuHiun
cynepno3uuyu. JINHUYM HanpsKEHHOCTH AJIEKTPUYECKOTO OIS

4.1.6 Pabota cumnm anektpocratuueckoro mons. [lorenmman.  PasHocThb
[MOTEHIINAJIOB

4.1.7 [IpOBOAHMKK W AUAICKTPUKHA B TOCTOSHHOM JIIEKTPUYECKOM IIOJIE.

HOJICKTPHUYCCKas NPOHUITAEMOCTDb

4.1.8 DNIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh TIJIOCKOTO,
KOHIEHCATOpa. JHEPTHsl 3apsHKEHHOT0 KOHACHCATOpa

4.1.9 TexHuyeckue yCTpOCTBA: AIEKTPOCKOTI, ANEKTPOMETP,
PIIEKTPOCTaTUYECKAs 3aIluTa, 3a3eMIIeHHE ANEKTPONpUOOpOB,
KOHICHCATOP, KCEPOKC, CTPYHHBIN MIPUHTEP

4.1.10 [TpakTiueckue paboTel. Mi3MepeHne 3J1eKTPOEMKOCTH KOHIEHCATOpa

4.2

HOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 Y c0BUS CylIeCTBOBaHUS MOCTOSTHHOTO 3JEKTPUYECKOTo Toka. MlcTouHukH
roka. Cmia Toka. [1ocTOsITHHBIN TOK

4.2.2 Hanpspkenne. 3akon OMa s y9acTKa [enu

4.2.3 DIIEKTPUUECKOE CONPOTHUBIICHUE. Y ISTTbHOE COMMPOTUBIICHUE BEIIECTBA

424 IlocienoBarenabHOE, napajuieIbHOE, CMeIIaHHOoe COEIUHEHNE
[TPOBOJIHUKOB

4.2.5 Pabota rniektpudeckoro Toka. 3akoH Jxoyss - Jlenia

4.2.6 MOIIHOCTB 3JIEKTPUYECKOIO TOKA

4.2.7 hileKTpoABIKYyIas cuwia (nanee - O3JIC) u BHyTpeHHee CONPOTHUBIICHUE
MCTOYHUKA TOKAa. 3akoH Oma Juisi MOJIHOM (3aMKHYTOM) 3JI€KTPHUYECKON
ienu. KopoTkoe 3ambIkanue

4238 OJEKTpOHHAsT  MPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHBIIEHHUS] METAJUIOB OT TeMIeparypbl. CBEpXIPOBOAMMOCTh

4.2.9 DJIEKTPUUECKHI TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX MTYYKOB

4.2.10 [TonynpoBonuuku.  CoOCTBEHHass M NIpUMECHas  MPOBOAMMOCTH

noaynpoBoaHUKOB. CBoiicTBa p-n  mnepexona. [loxynmpoBOAHHKOBBIE




prOOpbI

4.2.11 JJEKTPUUECKUN TOK B DJIEKTPOIMUTAX. DIEKTPOIUTUYECKAS JUCCOLUALUS.
DJIEKTPOJIN3
4.2.12 DNeKTpUYecKnii TOK B Tazax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIN

[paspsa. PazauyHbIe TUIIBI CAMOCTOSITEIIHFHOTO paspsaa. Moanus. I1na3zma

4.2.13 TexHUYecKue ycTpoicTBa: aMIEpPMETpP, BOJBTMETP, PEOCTAT, UCTOYHUKY
TOKa,  OJEKTpOHArpeBaTelbHbIE  MPUOOPBI,  BJIEKTPOOCBETUTEIbHBIE
MpUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIH AMOMA, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN JHOJ, raIbBaHUKA

4.2.14 [IpakTiueckue padboThl. M3yueHne cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.
3mepenne OJIC MCTOYHMKA TOKAa M €ro0 BHYTPEHHETO CONPOTHUBIICHUS.
Habmroaenne saeKkTposmsa

[TpoBepsiemble TpeOOBaHU K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTesIbHOI nporpammsl (2 cemecTp)

Kon [IpoBepsieMble IPeAMETHBIE PE3YIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM
MIPOBEPSIEMOTO MIPOTrpaMMBI CPETHET0 00IIeTro 00pa30BaHUs
pe3yJsibTaTta

11.1

/leMOHCTpHpOBaTh Ha TMpHUMEpax pojib M MecTo (GU3MKU B (OPMHUPOBAHUY
COBPEMEHHOM HAay4YHOW KapTUHbI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHHUKH H
TEXHOJIOTHM, B IPAKTUYECKOW MNEATECIBHOCTU JIIOAEH, LEIOCTHOCTb U EIUHCTBO
(bU3UYIECKON KapTUHBI MUPa

11.2

YYHUTBIBATH TPaHUIBl MPUMEHEHUS W3YYCHHBIX (DH3UYECKMX MOJEJCH: TOYCUHBIH
PIEKTPUYECKUI 3apsiil, sepHas MOJENIb aToMa, HYKJIOHHAsh MOJIE€Nb aTOMHOTO f]1pal
[pu penieHny GU3NIECKUX 3a1ad

11.3

Pacrio3HaBaTh pu3MUecKre SBICHUS (MIPOLECCH) U OOBSICHATH X HAa OCHOBE 3aKOHOB
HIIEKTPOAMHAMUKY U KBAaHTOBOM (DM3MKM: 3JIeKTpHUUecKasl MPOBOJIUMOCTb, TEIJIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aWMOJCHCTBHE MAarHHWTOB,
HIIEKTPOMArHUTHAs MHAYKLUS, IeHiCTBEe MarHUTHOT'O TOJIsI HA IPOBOJHHUK C TOKOM H|
IIBYDKYIIUICS 3apsil], SJIEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJIHBI, MPSIMOJIMHEHHOE
[pacripocTpaHeHHE CBETa, OTPAKEHUE, PeJIOMIIeHUE, HHTephepeHIus, TudpaKkys U
MOJIIPU3aIUsl CBETa, JUCIIEPCHs cBeTa, GoTodnekTprudeckuii d3pdekt (porodddexr),
CBETOBOE JAaBJICHHE, BO3HMKHOBEHHE JIMHEHYaTOro CIEKTpa aroMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAsl PaIMOAKTUBHOCTb

11.4

OnuceBaTh HN3YYCHHBIC CBOMCTBaA BCIICCTBA (BJICKTpI/I‘-ICCKI/IC, MAar"diuTHBIC,
OIITHYCCKHUC, QJICKTPHUICCKYHO IMPOBOANMOCTD Ppa3INIHbIX cpeL[) U
DJICKTPOMArduTHLIC SIBJICHMUS (HpOIIGCCI:I), HCIIOJIb3Y 1 q)I/I3I/I‘-I€CKI/IC BCJIMYHNHBI:




DIEKTPUYECKUNA 3aps]l, CHJIa TOKA, AJIEKTPUUECKOE HAIPSHKEHUE, SJIEKTPUUYECKOE
COTPOTHUBIIEHUE, PA3HOCTH MoTeHnanoB, J/[C, paboTa Toka, MHAYKIIUS MAarHUTHOTO
mosst, cuina Awmmepa, cuia JlopeHua, WHAYKTUBHOCTh KaTYyIIKH, SHEPIHs]
DJICKTPUYCCKOTO W MArHuTHOIO HOJ'IeI\/II, nepuoa W 4YacTtoTa Koiebaunii B
KoneOaTeIbHOM KOHType, 3aps]l M CHJIa TOKa B TMPOIECcCe TapMOHUYECKUX
DIIEKTPOMArHUTHBIX KOJeOaHui, (OKyCHOE pacCTOSHUE W ONTHYECKas CUja JIMH3BI;
[pY OMMCAHUH MPABUIBHO TPAKTOBATh (PUINUECKUIN CMBICIT HCTIONB3yEMbIX BEIIUYHUH,
X 0003HAYEeHUA U CAWHUIBI; YKa3bIBaTb CbOPMy.]'IBI, CBA3BIBAIOIIUC HTAaHHYIO,
(bU3MYECKYIO BETHUUHY C APYTUMHU BEITMYUHAMU

11.5

OnuchiBaTh U3yYEHHbIE KBAHTOBBIC SIBIICHHUS U MPOLIECCHI, UCIONB3Ys (husnyeckue
BEJINYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETA,
OHEPIUs U UMIYJIbC (POTOHA, MEPHOA MONIypacnana, SHEPrusl CBS3U aTOMHBIX sJEp;
[pU ONMCAHUH MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3yEMbIX BEIUYHH,
X 0003HaueHWs M EAMHUIBI; YKa3blBaTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO
(bu3UYECKYIO BEJIMYMHY C JPYTMMH BEIHMUYMHAMU, BHIYUCIATH 3HAUCHHUE (PU3NYECKON
BEJIMYUHBI

11.6

AHAJIM3UPOBATh (PU3MUECKUE MPOLECCH U SBICHUS, UCIONb3Ysl (PU3NYECKHE 3aKOHB]
M npuHOUOBL: 3akoH Oma, 3aKOHBI IOCJIENOBATEIbHOTO M MapajuIeIbHOTO
COECIUMHEHUS TPOBOJHUKOB, 3akOoH Jlkoyns - JleHna, 3aKOH 3JIEKTpOMAarHUTHOW
MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAaHEHHUsS] CBETA, 3aKOHBl OTPaKEHUS
CBETa, 3aKOHBI NPEJIIOMJICHHS CBeTa, ypaBHeHHe OiHmTelHa i (poTorddexra,
3aKOH COXpPAHEHUS SHEPruM, 3aKOH COXpPaHEHMs HMIIyJbCa, 3aKOH COXpaHEHUS
PIIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHMs MAacCOBOIO uucia, nocrynarsl bopa,
3aKOH PaJMOAaKTUBHOIO Pacnaza; Mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYIUPOBKY]
3aKOHAa, €ro MAaTeMaTH4YeCKOe BBIPAKEHHE W YycJIoBHA (TpaHMIBI, 00JacTn)
IPUMEHUMOCTH

11.7

OHpCI[GJ'IS[TI) HaMpaBJICHUC BCKTOPAa HWHAYKIWMHW MArduTHOI'O IIOJIA HNPOBOJHHKA C
[TOKOM, CHJIbI AMnepa 1 CHUJIBI HopeHua

11.8

CTpouTh U OMUCHIBATH H300paK€HHE, CO3JAaBaeMOE€ IJIOCKHM 3€pKajioM, TOHKOM
ITMH30M

11.9

BrLImmoagsaTh OKCHICPUMCHTHBI 11O UCCIICAOBAHUIO (1)H31/II-IGCKI/IX SIBJIEHUU U IIpoOLECCOB C
MCIIOIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHId; MPH 3TOM (POpMYyJIUpOBATH
mpoOnemMy (3aady) U THMOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOJUTH ONBIT M (HOPMYJIUPOBATH BBIBOIbI

11.10

OcCyIIecTBISATh MPsSIMbIE M KOCBEHHBbIE U3MEpPEHUsl (PU3NYECKUX BENUYHH; MPU STOM
BEIOMpATh ONTUMATIBHBIA CITOCOO M3MEPEHHS W UCIOJIB30BAaTh M3BECTHBIC METO/IBI
OLICHKH MOTPEIIHOCTEN U3MEpEeHU

11.11

liccnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH C HCHOJIb30BAHUEM IPSAMBIX|
M3MEPEeHUH; TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH peE3yJIbTaTh]
[OJIyYEHHOM 3aBUCHUMOCTH (PM3UUECKUX BEJIMUMH B BUJE TaOJIUI] U rpauKOB, eNaTh
BBIBOJIbI 10 PE3YJIBTATAM HCCICAOBAHUS




11.12

CoOronath mpaBuiia 6€30MacHOrO TpyZAa NP MPOBEIACHUN UCCIIEOBAHUI B paMKax
ydeOHOTO HKCIIEPUMEHTA, YIeOHO-HCCIIeI0BATEIHLCKON 1 MMPOSKTHON JEATEIEHOCTH C
MCTI0JIb30BAHUEM M3MEPHUTEIbHBIX YCTPOHCTB U JIAOOPaTOpHOro 000pYI0BAHHUS

11.13

Periath PACUCTHBIC 3aa4u C SIBHO 3a,Z[aHHOI7I (1)H3I/I‘IGCKOI>'I MOZCIJIbIO, HCIIOJIb3Ys
(1)I/ISI/I‘IeCKI/Ie 3aKOHBI U NPUHOUIIBI; HA OCHOBE aHAJIM3a YCJIIOBHA 3adaydu BI)I6I/IpaTI)
(I)I/IBI/I‘{CCKYIO MOACIb, BBIACIATH (I)I/ISI/ILICCKI/IC BCIIMYHUHBI U (bOpMyJ'ILI, HCOGXOI{I/IMLIC
I €€ PCIICHUA, IMPOBOAWUTL PACUCTBI WM OLCHHUBATH PCAJIBHOCTH IOJTYYCHHOIO)
BHAYCHUA QJH3I/I‘ICCKOI>'I BCJINYHHBI

11.14

Pemarh KaueCcTBEHHBIE 3aJauM: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUHMBYIO
[IENIOYKY pAcCYKICHHM C Omopol Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nuecKue sIBICHUS

11.15

licnonb30BaTh MpU peIIeHHH Y4YEeOHBIX 337a4 COBPEMEHHBbIE HH(OpPMAIMOHHbIC
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBAHUS, MHTEPIPETAMU M IpEACTaBICHUS
yueOHOM M HayyHO-HOMYyJSPHOM MH(MOpMAIMM, MOJYYEHHOH M3 pas3IHyYHBIX|
MICTOYHUKOB; KPUTHUECKH aHAIU3UPOBAThH NOJYy4aeMyI0 HHPOpMAIIIO

11.16

OOBSCHATh NPUHLMIBI JEHCTBUS MAalIUH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
a31M4yaTh yCIOBUS UX OE30MACHOI0 MCII0JIb30BaHMsI B TOBCETHEBHOM KU3HU

11.17

[IpuBOANTH NpHUMEPHl BKJIAZa POCCUHMCKUX M 3apyOEKHBIX YU€HBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B DPAa3BUTHUE
TeXHUKU U TEXHOJIOTUI

11.18

lIcnionb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B IOBCEAHEBHOM KM3HM s
oOecnieueHrs O€30MacHOCTU IMpH OOpalleHuu ¢ NpudopaMU U TEXHUUYECKUMH
yCTPONCTBAMM, JUIsI COXPAHEHMs 370POBbS U COOJIOACHUS HOPM 3KOJIOTHYECKOIO
[MOBEJICHUSI B OKPYIKAIOIIEH CpeJie

11.19

PaGoTaTh B TpyIe ¢ BBHITOJHCHUEM Pa3UYHBIX COIUAIBHBIX POJICH, TTAHHPOBATH
paboTy TpYMNIbI, pPAlMOHAIBHO paclpeleNiaTh O0S3aHHOCTHM U  IUJIAHUPOBATh
IeATeTbHOCTh B HECTAH/IAPTHBIX CUTYAIUsAX, aJ€KBATHO OIEHWBATHh BKJIAJ KaXKIOTO)
13 YYaCTHUKOB IPYMIIBI B pelIeHHE pacCMaTpUBaeMOil MpoOIeMbl

[IpoBepsiemble AEMEHTHI cofepKaHusl (2 ceMecTp)

Kon
pasnena

IIPOBEPSAEMOTO
3JIEMEHTA

KOI[ HpOBepHCMHC QJIEMCHTLI COACPIKAHUA

DJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA A MHAY KN A




43.1

[locTostHHBIE MAarHUTEL. B3anMoieficTBUE NOCTOSHHBIX MAarHuTOB

4.3.2 MarautHoe — mosie.  Bektop — marHuTHOM — mMHAaykuuu.  [IpuHiun
cynepno3unuu. JIuHMKM MarHuTHOM  WHAYKUMH. KapTuHa  nuHHN
MarHUTHOM MHAYKIIMH MOJIsl IOCTOSIHHBIX MAarHUTOB

433 MarautHoe 1noje IpoBOAHMKA ¢ TOKOM. KapThHa nuHUMI NOJsA JUIMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHHKA, KATYIIIKH C
rokoM. OnbIT OpcTena. B3anMoaeiicTBue NpoBOIHUKOB C TOKOM

4.3.4 Cusia AMriepa, €€ MOJ1yJib ¥ HallpaBJICHHUE

435 Cuna Jlopenna, ee Moayidb M HampaBieHue. J[BHkeHHE 3apsyKeHHOH
YaCTHUIIHI B OJJHOPOAHOM MarHUTHOM moJie. PaGoTa cuiibl JlopeHia

4.3.6 SIBJIEHNE DJIEKTPOMArHUTHOW MHAYKIUH

4.3.7 [loTOK BEKTOpa MarHUTHOM MHIYKITUH

4.3.8 D J1C nHAYKIMU. 3aKOH 3JEKTPOMArHUTHOW MHAYKIMU Dapajges

4.3.9 BuxpeBoe »snexrtpuueckoe mone. IJIC WHAyKIMM B TPOBOJHUKE,
[IBHDKYIIEMCSI IOCTYIATEIbHO B OJIHOPOJTHOM MAarHUTHOM I10JI€

4.3.10 [Ipasuiio JIenna

43.11 MuaykTuBHOCTD. SBNeHne camonHAyKiuu. IJ1C caMOuHIyKIIMU

4.3.12 DHEprusi MArHUTHOT'O MOJIsl KATYHIIKH C TOKOM

4.3.13 DJIEKTPOMArHUTHOE T0JIE

4.3.14 TexHu4yecKkue yCTpPOWCTBA: MOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
PIIEKTPOJIBUTATEh, YCKOPUTEIHM AJIEMEHTAPHBIX YaCTHUIl, WHIYyKIIMOHHAs
[eyb

4.3.15 [TpakTuueckue paboThl. M3yueHre MarHUTHOTO TOJS KaTYIIKU C TOKOM.

ccnenoBanue AEWCTBUS IOCTOSHHOIO MAarHWTa Ha PaMKy C TOKOM.

lccnenoBaHue sSBICHUS BHCKTpOMaFHHTHOﬁ WMHAYKIWKU

KOJIEBAHWA 11 BOJIHBI

5.1

MEXAHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHN A

KonebarenpHass cHCTEMA. CBO60,Z[HBI€ KoJeOaHuUsL. FapMOHI/I‘IeCKI/Ie




konebanus. [lepuon, yactoTa, ammuntyaa u hasza konedbaHui

5.1.2 [IpyXUHHBIA MasiTHUK. MaTeMaTH4eCKUI MasiTHUK

5.13 YpaBHeHHEe ~ rapMoHWUYeckux  kojeOanuil.  KuHematumueckoe U
[TMHAMHYECKOE OMHUCaHUE K0JIeOaTeIbHOTO IBUKEHUS

5.14 [IpeBparieHue »HHEPrUM TPU TAPMOHUYECKUX KojeOaHusx. CBs3b
AMIUTATYIbI KOJICOAHW MCXOTHOW BETMYHHBI C aMILTUTYyIaMU KoJieOaHuM
e CKOPOCTU U YCKOPEHHSI

5.1.5 KoneGatenpaplii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHS B
McabHOM KOJIe0aTeTbHOM KOHTYpe. AHAIOTHUS MEXKIY MEXaHHYECKUMU Ul
PICKTPOMArHUTHBIMU KoJiebarusimu. @opmyna TomcoHa

5.1.6 3aKOH COXpaHEHHUsI YHEPTUH B MJICATTLHOM KOJI€0aTeIbHOM KOHTYPE

5.1.7 BoiHykKeHHbIe MexaHuueckue konebanus. Pesonanc. Pe3oHaHcHas
KpuBasi. BEIHYXICHHbIE JIEKTPOMArHUTHBIE KOJICOAHMSI.

5.1.8 [lepeMenHbIl TOK. CHHYCOMIAJIbHBIN IEPEMEHHBIN TOK.

5.1.9 MOIIHOCTD IEPEMEHHOIO TOKA. AMIUINTYIHOE M JIEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HAITPSKEHUS

5.1.10 Tpancdopmarop. [TpousBoacTBoO, nepeaaya u noTpeOaeHne
PIIEKTPUYECKOM DJHEPIUU. OKOJOTMYECKHUE PUCKH TIpU IPOU3BOJCTBE
DIIEKTPUYECKOM SHepruu. KynpTypa HCIOJIB30BaHUS JJIEKTPOIHEPTHH B
[MOBCEHEBHOW KU3HU

5.1.11 TexHuueckue ycTpolcTBa: ceilcMorpad, 3JMeKTpUYECKH 3BOHOK, JMHUY
hiieKTponepeaay

5.1.12 [IpakTuueckue paboTel. McciemoBaHue 3aBUCUMOCTH TEpUOAA MAaJIbIX
KoseOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. MccnenoBanue
[EPEeMEHHOT0 TOKa B 1€MW W3 IOCIEA0BAaTENbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U pe3UCTOpa

5.2 MEXAHUYECKUNE U 5JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1 MexaHudeckue BOJIHBI, yclioBUsA pacnpocTtpanenus. llepuon. Ckopocth
[pacipocTpaHeHus U JUIMHA BOJIHBI. [lonepeyHblie U IpoA0IbHbIE BOJIHBI

5.2.2 Nutepdepentius u qudpakiyss MEXaHUYECKUX BOJIH

5.2.3 3Byk. CKOpOCTh 3ByKa. ' poMKoCTh 3ByKa. Beicora ToHa. TemOp 3Byka
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OJIEKTPOMArHUTHBIE BOJHBL. YCJIOBUS U3IIy4YEHHsS SJIEKTPOMAarHUTHBIX
BoNH. B3amMuast opuenTanus BexktopoB E, B u * B snekTpoMarHUTHOM
BOJIHE B BaKyyMe

5.2.5 CBOMCTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE,  IPEJIOMIICHUE,
oJisipu3anus, mudpaxius, uHTepdepeHITus. CkopocTh
PICKTPOMATHUTHBIX BOJIH

5.2.6 [[[xana 3JIEKTPOMarHUTHBIX BOJH. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH
B TEXHUKE M OBITY

5.2.7 [ [prHIIUIIBL panuocBs3u " TEeIEeBUACHUS. Pagnomoxamust.
DJICKTPOMArHUTHOE 3arpsI3HCHUE OKPYKAIOMICH CpeIbl

5.2.8 TexHu4ecKkne yCcTpoMCTBa: My3bIKaJIbHbIE MHCTPYMEHTHI, YJIBTPa3ByKOBas
MMarHOCTHKA B TEXHUKE U MEJIULIUHE, pajap, paAUONPUEMHUK, TEIEBU30D,
anTeHHa, Tesnedon, CBY-neup

5.3 OIITUKA

5.3.1 [IpsiMoTMHENHOE pacIpOCTPaHEHHUE CBETA B OJIHOPOJIHOM cpeje. JIyd cBeTa

5.3.2 OTpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoeHne n3obpaxeHui
B IJIOCKOM 3€pKajie

533 [Ipenomnenue cBeta. 3aKkOHBI MpeJOMJIEHUs cBeTa. AOCONIOTHBIN
MOKa3aTellb MPEIIOMIICHHS

534 [lomHoe BHYTpeHHee oTpakeHue. [IpenenbHbIi  yroia  TMOJIHOTO
BHYTPEHHETO OTPAKEHUS

5.3.5 ncrepcus ceera. CIIOXKHBIN cocTaB Oeoro ceeta. [ser

5.3.6 Cobuparoniyie u paccewBarolve JUH3bl. ToHkas nuH3a. DOKYyCHOE
[pacCTOSIHUE W ONTHYECKass cwila TOHKOW JmH3blL.  [locTpoeHue
M300paKeHUI B COOMPAIOIINX U pPaCCEHBAIONINX JTHH3aX. PopMylia TOHKOH
ITHH3EL. Y BEIMYCHUE, JaBaeMOe JIMH30M

5.3.7 [Ipeneas TPUMEHUMOCTH T€OMETPUUECKON ONTUKHU

5.3.8 uTtepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUSI HAOIIOICHUS]
MaKCUMyMOB W MHUHHMYMOB B HMHTEpP(GEPEHLHUOHHOW KapTHHE OT ABYX
crH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9 ndpakims ceera. JubpakimoHHas penieTka. YCJIOBHUE HaOJIIOICHHMS




[JIaBHBIX MAaKCUMYMOB IpU NaJEHUUM MOHOXPOMATUYECKOrO0 CBETa HA|
T (paKIMOHAYIO PEIETKY

5.3.10 [Tonsipuzanus cBeta

5.3.11 TexHuyeckue ycTpoilcTBa: OuKM, Jyma, QoroamnmnapaT, HPOEKIHOHHBIN
arnmnapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA, AU(paKIUOHHAas
pelieTka, noJsporI

5.3.12 [IpakTuueckne  paboTbl.  V3MepeHue  mokaszaTenss  MPEIOMIICHUS.

lccnenmoBanue CBOMCTB M300paxkeH B MMH3ax. Habmonenue nucnepceuu
cBETa

6 BJIEMEHTHI CIIELIMAJILHOM TEOPUM OTHOCUTEJILHOCTH
6.1 [ paHHIBI IPUMEHMMOCTH KJIACCHYECKOW MexaHuKH. lloctynaTel Teopun
OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTb MOAYJSl CKOPOCTH CBETa B BAaKyyMe,
[MPUHIINI OTHOCUTEILHOCTH DUHIITEHHA
6.2 OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTU.  3aMEJIEHHE  BpEMEHU 1
COKpalICHUE JUIMHbI
6.3 DHEPrusi U UMIYJILC CBOOOHOM YaCTHIIbI
6.4 CBs3b Macchl ¢ SHEprue M HMIYJIbCOM CBOOOJHOW YacTHIbl. DHEPrus
[TOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBA ®U3UKA
7.1 3JIEMEHTBI KBAHTOBOW OIITUKN
7.1.1 @ortonbl. dopmyna Ilnanka cBa3u 3Hepruu (OTOHA C €ro 4YacTOTOM.
OJHEeprust U UMIYJIbC GOTOHA
7.1.2 OtkpeiTe U wuccienoanue ¢orodpdexra. Ombitel A.I'. Cronetosa.
3akonbl hoTodddekra
7.1.3 VpaBuenne OiHmTeitHa s doroaddexra. "Kpacnas rpanuma”
dhoTodrddexra
7.14 aBienue cseta. OnbiTel I1.H. JleOeneBa
7.1.5 [XMHuuecKkoe IeHCTBUE CBETA
7.1.6 TexHuueckue ycrpoiicTBa:  (oTornieMeHT, (HOTOAATUMK, COJIHEUHAs]




[6atapes, ceeTomon

7.2 CTPOEHUE ATOMA

7.2.1 Monens atoma Tomcona. OmbiTel Pe3epdopma mo wuccienoBaHUIO
cTpoeHus aroMa. IlnanerapHast Mmojenb aToma

7.2.2 [loctynater bopa. M3nyuenue u morjoumieHue (OTOHOB MPH MEPEXOJE
aTOMa C OJHOIO0 YpOBHS JHEpruu Ha Japyro. Buasl cnektpoB. Crektp

POBHEH YHEPTHHU aTOMa BOJIOPOJIa

7.2.3 BonHoBeie cBoMcTBa uactun. Bomasl ne bpoina.  KopmyckyisipHo-
BOJIHOBOH Jtyann3M. Jludpakiius 3JeKTPOHOB Ha KpUCTAILIAX

7.2.4 CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4eHHUE. Y CTPOMCTBO U MPUHIUI paboTh]
1azepa

7.2.5 TexHU4YeCKrne yCTPOWCTBA: CHEKTPAIbHBIA aHalu3 (CIEKTPOCKOI), Ja3ep,
KBaHTOBBII KOMIIBIOTED

7.2.6 [TpakTuueckue padboTel. HabmoneHue TMHeRYaToro CuekTpa

7.3 ATOMHOE A1PO

7.3.1 MeTo b1 HaOJIIOICHHS U PErHCTPALIMH 3J€MEHTapHBIX YaCTHIL

7.3.2 OtkpeiTHe panuoakTuBHOCTH. OmbIThl Pesepdopna mo ompeseneHuro
cocTaBa paJMOaKTUBHOTO u3iydeHus. CBoiicTBa anb(a-, OeTa-, ramMma-
M3ydeHus. BiysiHue painoakTHBHOCTH HA SKMBBIE OPTaHU3MBbI

7.3.3 OTkpeiTHE NpOoTOHA U HelTpoHa. HykinoHHast monens siapa ['eiizenGepra -
MBanenko. 3aps syapa. MaccoBoe uncio sipa. M3o0Tomsl

7.3.4 Anbda-pacria. DJIEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacnan. ["amma-
M3JydeHre. 3aKOH paAlOaKTUBHOTO pacnaaa

7.3.5 DHeprus CB3HM HYKIOHOB B sipe. S nepHblie cuibl. JlegekT maccol siapa

7.3.6 S nepubie peakiuu. JleneHne u CUHTES siep

7.3.7 Anepubiii peaktop. TepmosimepHblid cuHTE3. [IpoOnemMbl UM MEpPCIEKTUBB]
51 1Ie€pHON SHEPIETUKH. DKOJOTHYECKUE ACTIEKTHI SAEPHON SHEPreTUKU

7.3.8 OnemeHTapHble 4YacTullbl. OTkpbiTHe mno3uTpoHa. DyHAaMeHTaIbHbIE

BBaHMOHCﬁCTBHH




7.3.9

TexHudeckne yCTpoWCTBa: JO3MMETpP, KaMmepa BuibcoHa, saepHBIN
peakTop, aToMHasi 6oMOa

7.3.10

HpaKTI/IquKI/Ie pa60TBI. HccnegoBanue TPCKOB YaCTHIL (HO T'OTOBBIM|

dhoTorpabusm)

DJIEMEHTBI ACTPOOU3NKNU

8.1

Bunx 3Be3gHoro neba. Co3Be3amsi, sIpKUE 3BE3[IbI, IUIAHETHI, UX BUIAMMOE
IBHOKCHUE

8.2

Conneunast cucrema. [lnanersl 3eMHOM rpynmnbl. [IaHeThI-TUTaHTHL U HX
CITYTHHUKH, KapJIMKOBBIC T1aHeThl. Majbie Tena CoTHEYHON CHCTEMBI

8.3

Comnie, potochepa n atmochepa. CoaHeuHass aKTHBHOCTh

8.4

W ctounnk sHeprun CoJTHIIA U 3BE3]T

8.5

3BE31bI, MX OCHOBHBIC XapaKTCPUCTHKH: Macca, CBETHMOCTH, PaJUycC,
TeMIeparypa, HUX B3aMMOCBs3b. JluarpamMma '"CHEKTpalbHBIM Kiacc -
cBeTUMOCTD". 3Be3/1bI TJIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh '"Maccal
- CBETUMOCTBE'" JIJIs1 3B€3]1 IJIaBHOM ITOCIIEN0BATENHLHOCTH

8.6

BHyTpeHHCe CTPOCHUC 3BEC3/I. COBpeMeHHBIC MNpEACTAaBJICHUA 0
IMIPOUCXOXKICHUN U 5BOJIIOIIMHN COJ'IHIIa " 3BC3]. DTankl JXKU3HU 3BC311

8.7

Mneunslii [1yts - Hama lNanaktuka. CnupanbHast cTpykTrypa ['amakTuku,
pacrpenesieHue 3Be3[, raza U nsuid. llonoxxenue n npuwxenue ConHia B
["aytakTuke. [1nockas u chepuyeckas nmoacucteMsl I 'ajakTUKH

8.8

Tunbl ramaktuk. PagvoranakTuku u KBa3apbl. YUepHbIe AbIpbl B sA/pax
raJIaKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoll. 3akon Xab66ma. Pas0eranue
rajjakTuk. Bospact m paguyc Bcenennoil, Tteopust bosbmioro B3pbIBa.
Monens "ropsueii Becenennoit". PeukToBoe n3nyueHune

8.10

MacmtabHast cTpykTypa Bcenennoil. Mertaranaktuka. HepemeHHbIE

poOIEeMbI ACTPOHOMHUH

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
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