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HOACHUTEJIBHAS 3AITUCKA

PabGouass mporpamma yueOHoro mnpenmera "®usuka" (0a30BbI YpOBEHb) (MpeaMeTHas
obnacte "EcTecTBeHHO-Hay4HBIE MpeaMeThl") (7anee COOTBETCTBEHHO — pabodas mporpamma Io
¢uzuke, ¢usuka) (mpeamerHas oOnacth "OOIIECTBEHHO-HAY4YHbIE NMpEeAMETHI") pa3paboTaHa Ha
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHON MPOTrpamMMbl CPEIHETO
obmero oopazoBanus, npeacTaBieHHbIX B PI'OC COO, ¢ yueTom deaepanbHOit pabodeii mporpaMmbI
BOCIIMTAHUA W KOHIEMIMH MpernojgaBaHus ydeObHoro mpeamera "®uszuka",dI'OC CIIO ¢ yderom
noiy4yaemoil cnerranbHocT: 35.02.12 CagoBo-napkoBoe U JJaHAMAPTHOE CTPOUTETHCTBO.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

dusnka kKak Hayka o Haubojee OOIIMX 3aKOHAX HPUPOABI, BBICTyNas B KadyeCTBE y4eOHOTrO
npeaMeTa, BHOCHT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaromem mupe. Kypc ¢pusnku -
CHUCTEMOOOpa3yIOIUi /sl €CTeCTBEHHO-HAyUHBIX YYEOHBIX IPEIMETOB, MOCKOJIBKY (hU3NYEecKHe
3aKOHBI JIS)KAaT B OCHOBE TNIPOIECCOB W SIBIICHWH, WM3y4aeMbIX XHMHEU, Ouonoruei, (pusmdeckoit
reorpagueii u actpoHomuel. lcmonb3oBaHME M aKTHMBHOE NpPUMEHEHHE (U3NYECKUX 3HAHHUH
oTpeneNsieT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX TEXHOJOTHH B cepe IHepreTuKH, TpaHCIopTa,
OCBOEHHUSI KOCMOCA, MOJIyYeHUsI HOBBIX MaTEPUAJIOB C 3aJlaHHBIMM CBOMCTBaMU U Apyrux. M3yuenue
(¢U3UKM BHOCHUT OCHOBHOW BKJIaJg B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHUpA
oOyuaromuxcsi, B GOpMHUpPOBAHNE YMEHUH NMPUMEHATh HAY4HbIM METOJ MO3HAHMS MPHU BbINOJIHEHUH
UMU YUEOHBIX UCCIIEI0BAaHUM.

B ocHoBy Kkypca ¢usuMku [Uisi YpOBHS CpenHEro oOmiero odpa3oBaHUsl TOJOXKEH psAl HJIEH,
KOTOpPbIE MOKHO PacCCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOCHHUS.

Wnes uenoctHocTH. B coOTBeTCTBMM ¢ HEHl Kypc SBISETCS JIOTUYECKH 3aBEPIICHHBIM,
OH COJICP)KHT MaTepual W3 BCEX pa3felioB (U3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOW, TaK
Y COBPEMEHHOM (PU3UKH.

Wnes renepanuzanmu. B cooTBeTcTBUM ¢ HEll MaTepuan Kypca (U3MKH OOBETUHEH BOKPYT
¢usndeckux Teopuid. Benymum B Kypce sABiseTcs (GOpMHpPOBAHUE NMPENCTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MAaTEpUH, BELIECTBE U II0JIE.

Wnes rymanurtapusanuu. Peanmsanust uaen mpeanosiaraeT HCIOJIb30BaHHE T'yMaHHUTApHOTO
NoTeHIMaMa (U3MUECKOM HAyKH, OCMBICIIEHHE CBS3M pa3BUTUS (U3UKUA C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTHYECKHMH NTPOOIeMaMH.

Wnes npuxiagHoit HampasieHHOCTH. Kypc ¢u3mku mpeamnosiaraer 3HaKOMCTBO C IIMPOKHUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX NPUIOKEHUN N3YUEHHBIX TEOPUNA U 3aKOHOB.

Nnes okonorusanuu — peanusyercs IOCPEACTBOM — BBEICHUS JJIEMEHTOB  COJEp KaHUS,
HOCBALIEHHBIX YKOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTUEM TEXHHUKH
U TEXHOJOTMH, a Takke OOCyXIeHHs TpoOieM palMOHAIBHOTO  MPHUPOJOIOIB30BAHUS
Y 2KOJIOTMYECKON 0€30IaCHOCTH.

CrepKHEBBIMU DJIEMEHTAaMH Kypca (HU3UKHM Ha YPOBHE CpeaHero oOmiero oOpa3oBaHuUs
ABISIIOTC  (pu3mdeckue Teopur ((HOpMUPOBAHHE TPEACTABICHUNW O CTPYKType IOCTPOCHHS
¢usuueckoil Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M MPUHIUIOB B COBPEMEHHBIX
NPECTAaBICHUAX O PUPOJIE, TPAHHUIIAX TPUMEHUMOCTH TEOPHUH, JUIS OTIMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U MPOIIECCOB).

CuCTeMHO-IeSITeNbHOCTHBIN MOIX0A B Kypce (DM3MKM peann3yercsl MpeXkae BCero 3a CYeT
OpraHu3allii HKCIEPUMEHTAIBHON JedaTenbHOCTH oOydwarommuxcs. [lyis 0a3oBoro ypoBHs Kypca
GU3MKH — 3TO HCIOJIB30BAHUE CHCTEMbl (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB
U J1abOpaTOpHBIX paboT, KOTOpBIE B paboyeil mporpamme 1o (Gpu3uKe 0ObEeJUHEHBI B OOLINI CIIMCOK



YUYEHHUYECKUX TNPAKTUYECKUX paboT. BbiieneHne B yka3aHHOM NiepedyHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX TSI KOHTPOJIS U OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH 00Opa3oBaTEIBHOTO TpoIiecca
UCXO0J U3 0COOEHHOCTEH MIaHUPOBAaHUS M OCHAIleHUs KaOuHeTa ¢pu3uku. [Ipu 3Tom obecnieunBaeTcs
OBIIQJICHHE OOYYaIONIMMHCS YMEHHSIMH TIPOBOJWTH KOCBEHHBIE HM3MEpPEHHs, WCCIEIOBaHHS
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH U TIOCTAHOBKY ONBITOB MO MPOBEPKE MPEUIOKEHHBIX THITOTE3.

Pemenne pacueTHbIX U KaU€CTBEHHBIX 33/1a4 C 3aJJaHHON (PU3NUYECKON MOJIENbI0, TTO3BOJISIONIEE
IIPUMEHATH U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszeiia Kypca, Tak U UHTETPUpYsI
3HaHMS W3 pa3HbIX pasznenoB. JIns KadeCTBEHHBIX 3a7a4 IPUOPUTETOM SBILIFOTCA 3aJaHUs
Ha 00BSICHEHUE NPOTEKaHUs (PU3MUECKUX SBJICHUM M MPOLIECCOB B OKPY’KAIOLIEH JKU3HHU, TpeOyrolye
BbIOOpa (hrU3MUECKON MOJIENH ISl CUTyallMH MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmMu ®PI'OC COO k marepuanbHO-TEXHUYECKOMY OOECTIeYEHHUIO
y4eOHOro Tporiecca 0a30BbI ypOBEHb Kypca (PU3UKH HAa YpOBHE CpeaHero oOmero oOpa3oBaHMs
U3y4YaeTcs B yCIOBUAX MPEAMETHOrO KabMHeTa (PU3UKHU MU B YCIOBUSIX MHTEIPUPOBAHHOIO KaOUHETa
MPEAMETOB  €CTECTBEHHO-Hay4yHOro 1ukiaa. Hammume B kabunere (Qu3Mku HEOOXOIUMOTO
71a00paTOPHOTO 0OOPYAOBAHMS IS BHIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe Mo (PU3MKE YYEHUYECKUX
MPAKTUYECKHUX padOT U AEMOHCTPALMOHHOTO 000pyA0BaHUs 0043aTEIBHO.

JleMoHCTpaloHHOEe 000pyAoBaHue (GOpPMUPYETCS B COOTBETCTBUHU C MPUHIIMIIOM MUHUMAIbHON
JIOCTaTOYHOCTH W OOECHeYrBaeT MOCTAHOBKY IEPEUYMCICHHBIX B pabodeil mporpamMme mo usuke
KJIIOUEBBIX JIEMOHCTPALUN I MCCIEAOBAHUSA W3Y4YaeMbIX SIBJICHUH M IIPOLECCOB, dMIUPHUUECKUX
U QyH/ITaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE JUIsl YYEHUYECKMX MPAKTUYECKUX PaboT (opMupyercs B BHIE
TEMaTUYECKUX KOMILJIEKTOB U 00€CIIEYMBAETCS B pacueTe OJHOI0 KOMILIEKTA Ha JIBYX 00YyYaroUIUXCs.
Temartuueckue KOMIUIEKTHI J1JaOOpaTOPHOrO  OOOPYZOBaHUS IOCTPOEHBI HAa  KOMIUIEKCHOM
HCIIOJIb30BAaHUU AaHAJOrOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX
CHCTEM B BHJIE IIM(PPOBBIX 1a00paTOpUil.

[IpenogaBaTesb caMOCTOSITENILHO BBIOMPAET TEMBbI J1a00paTOPHBIX padOT U OMBITOB U3 paboueit
IpOTrpaMMbl 10 (PU3MKe, yUUTHIBAS HHIUBUAYaIbHbIE 0OCOOEHHOCTH 00YUaIOIIMXCS.

HEJIN U3YUYEHUSA YYEBHOTI'O IPEJIMETA «®U3UKA»
OCHOBHBIMH 1IENISIMU U3Y4Y€HHUsI GU3UKU B 00I1IeM 00pa30BaHUHU SBISIFOTCSA:

dopMHUpOBaHUE HHTEpEca U CTPEMIICHUS OOyYarolMXCs K HAyYHOMY H3YYEHHIO IMPHUPOJIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

Pa3BuTHe npecTaBiIeHU O HAYYHOM METOJIE TIO3HAHHS U (DOPMHPOBAHKE UCCIICIOBATEITHECKOTO
OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

®opMHUpoBaHNE HAyYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4Y€HUs OCHOB CTPOEHUSI MaTepUH
U QyHAaMEHTaIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHue YMEHUU OOBSCHATH SBJICHHS C HWCIOJB30BaHWEM (DM3MUSCKUX 3HAHUHI
Y HayYHBIX JI0Ka3aTeJIbCTB;

dopMupOBaHUE TPEACTABICHUH O poiMu (U3WKU Ui Pa3BUTHs JAPYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JlocTrxeHue 3TUX Lienei o0ecreunBaeTcsl pelieHneM CIeAyIOUMX 3a1a4 B IPOLecce U3yUeHus
Kypca (pU3MKu Ha ypOBHE CpeIHEro o0Iero o0pa3oBaHus:

[Ipuobperenne cucTeMbl 3HaHUH 00 OOIMUX (PU3UIECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXaHHUKY, MOJCKYJISAPHYIO (PHU3HKY, SNIEKTPOJMHAMHKY, KBAHTOBYIO (DU3HUKY W 3JIEMEHTHI
acTpou3uKwy;



@dopMUpOBaHUE YMEHUN NPUMEHATH TEOPETHUECKUE 3HAHUSA AT OOBACHEHHS (U3NUECKUX
SBJICHUM B IPUPOJE U JUISl IPUHATHS IPAKTUYECKUX PEIICHUN B IIOBCETHEBHOW KU3HU;

OcBoeHHUE CIOCOOOB PEIICHHS Pa3IMYHBIX 3aJlad C SBHO 3aJlaHHOW (U3WYECKON MOJICIBIO,
3aj1a4, TOAPa3yMEBAONIMX CAMOCTOSTEIBHOE CO37aHue (U3UUECKOW MOJIENH, COOTBETCTBYOIICH
YCIIOBHSIM 3a]1a4H;

[lonumanue ¢u3NYECKUX OCHOB M MNPHUHLMIIOB JIEHCTBUS TEXHUYECKHX YCTPOMNCTB
Y TEXHOJIOTHUYECKUX ITPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBnaneHne MeTOJaMU CaMOCTOSITENIBHOTO IUJIAHUPOBAaHUS U NPOBENEHUS  (U3HYECKUX
HKCIEPUMEHTOB, aHalW3a M HUHTEpHpeTauud HUHGOPMAIMM, ONpEJeNeHHs] JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;

COS,Z[aHI/Ie YCJIOBI/II>'I IJIL pa3BUTHUA yMCHI/Iﬁ HpOeKTHO-I/ICCJ'IGI[OBZlTCJIBCKOfI, TBOp‘lCCKOﬁ
JCATCIIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA»B YYEBHOM IIVIAHE

O6mee yucno vyacoB s u3ydeHust pusuku — 78: B 1 cemectpe - 32 4daca, BO 2 cemecTpe —
46 yacos.

COJAEPKAHUE YYEBHOTI'O ITIPEJIMETA «®U3UKA»

1 CEMECTP

Paznen 1. ®usuka u METOIbI HAYYHOTO MTO3HAHUA.

Oduzuka - Hayka o mnpupone. Hayunele MeToAbl MMO3HAHUS OKpyXkarouiero wmupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOLIECCe TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GU3MUECKUX SBICHHUM U mporieccoB. HayuHblie runote3npl. @u3nyecKkue 3aKOHbI
U Teopur. [ paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBUSL.

Pome m wmecto ¢u3ukn B (QOPMHPOBAHMM COBPEMEHHOM HAay4HOW KapTHHBI MUDA,
B IIPAKTUYECKOU JIEATEIbHOCTH JIFOJIECH.

JleMoHCTpanmm.

AHanoroBbie U ITU(GPOBBIE U3MEPHUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC TATIHKHU.
Paznen 2. Mexanuka.

Tema 1. Kunemartuka

Mexannueckoe aBukeHHE. OTHOCHTENBHOCTh MEXaHUYECKOro ABMKEHHsA. Cucrema oTcuera.
Tpaexropus.

Ilepememienue, CcKOpoCTh (CpelHsAs CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKHM, WX TPOEKIMU HA OCHU CUCTeMbl KoopauHar. CIllo)KeHHE IepeMeleHUi
Y CJIIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSAMOJIMHEWHOE JBWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELIEHUSI MaTEPUAIbHON TOYKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHue CBOOOTHOTO TaCHUSI.



KpuBonunelinoe nBuxeHue. J[BukeHne MarepuaibHON TOYKU 10 OKPY’KHOCTH € ITOCTOSIHHOM 110
MOJZIyJII0 CKOpPOCTHIO. YTJIOBas CKOpPOCTb, JMHEHHas ckopocTh. Ilepuon um wactora oOpaiieHus.
LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

Texunaeckue YCTpOI\/JICTBa U MPAKTHYCCKOEC IMPUMCHCHHUC. CIIUAOMCETP, ABHKCHHUEC CHAPAIOB,
LOECIMHBIC U PCMEHHBIC NIEPCaAAYN.

JleMoHCcTpanmm.

Mognenb cucTeMbl OTCUETa, WIITKOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JBHKEHUS.
[IpeoOpazoBanue IBUKEHUHN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nBrxeHus Tena, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY M TOPU30HTAIIBHO.
N3mepenune yckopeHust CBOOOIHOTO MaJACHUSI.

Hamnpasnenne ckopocTy py ABUKEHUU IO OKPYKHOCTH.

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE PabOThI

N3y4yeHre HepaBHOMEPHOTO JBIKEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHHMS MEXAY HYTAMH, MPOWICHHBIMM TEJIOM 3a IOCIIeA0BaTeNbHbIC
paBHbIC MPOMEXKYTKU BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHMU C HAyaJIbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU KUJKOCTH.
W3ydenue qBMKEHUS Tema, OpPOIICHHOTO TOPU30HTAIBHO.
Tema 2. JIlunamuxka.

[Ipunnun ortHocutenbHOcTH ['anmnes. IlepBeil 3akoH Herorona. MHepruanbHble CHCTEMBI
oTcyerTa.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa 1151 MaTepuaaibHOU
ToukH. Tperuit 3akoH HploTOHA [71s1 MaTepHallbHBIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec rena.

Tpenne. Bunsl Tpenust (1mokosi, ckojibxkeHus, kadeHusi). Cuna tpenus. Cyxoe Ttpenue. Cuna
TPeHHsI CKOJNBXKEHUS W cuia TpeHus mokos. Koaddumument tpenus. Cuna CONMPOTHBICHUS TIPU
JBIDKCHUU TEJa B KUIAKOCTH WM Ta3e.

HOCTyr[aTe.]'H)HOC M BpallaTCJIbHOC IBUKCHHUEC a0COJIFOTHO TBEPAOTO TCA.

MOMEHT CHIBl OTHOCHUTEIHLHO OCH BpaliCHUsA. IInedo cumnwl. YcioBus paBHOBECHUS TBEPAOIO
TCIa.

TexHuueckue YCTpOﬁCTBa U TPAKTHYCCKOC IPHUMCHCHUC!: NOAIIMITHUKHK, JIBHMIXKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.



JleMoHCTpanmmu.

SIBiieHME MHEPUUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U M1aJICHUH.
CpaBHeHHUE CUIT TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.
VYcnoBus paBHOBeECHUs TBEPAOIo Tesla. Buabl paBHOBECHS.
YdeHn4ecKkuil SKCIIEPUMEHT, T1abopaTOpHBIE paboThI
N3yuenne nuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIIUX B MIPY)KUHE M PE3MHOBOM 00pasIle,
OT uXx Aedopmaruu.

HCCJ’ICI{OB&HI/IC YCHOBI/II;'I PaBHOBCCHA TBEPAOTO TCJId, UMCIOIICTO OCh BPAIICHH.
Tema 3. 3akoHEI COXpaHCHHA B MCXAHHUKCE.

I/IMHy.]'IBC MaTCpHaJIBHOﬁ TOYKH (Tena), CUCTCMbl MATCPUAJIBHBIX TOYCK. I/IMHy.]'ILC CHIJIbI
1 USMCHCHUC UMITYJIbCA TECJIa. 3aKkoH COXPAaHCHUSA UMITYJIbCA. PeaktuBHOE JABHOKCHUC.

Pabota cuibl. MOIIHOCTD CHUIBL.
Kunernueckas s3Heprusi MarepuajibHOi Touku. TeopeMa 00 U3MEHEHUU KHHETUUECKON SHEPTUHU.

[lorenunanbHas sHeprus. IloTeHuuanbHas »Heprus ynpyro AeOpMUPOBAHHON MPYKHUHBI.
[TorenuuanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaJ'II)HBIC N HCNOTCHLUHAJIBHBIC CHIIBI. CBs3p pa6OTI)I HCIIOTCHIUAJIBHBIX  CHIJI
C UI3MCHEHHEM MEXaHHYECKOM OHCPIvur CUCTCMBI TCII. 3akoH COXpaHCHUA MEXaHUYeCKOM OHCPIuu.

anyme " HCYIIPYTHUC CTOJIKHOBCHUH.

Texnudeckue yCTpOﬁCTBa U TIPAKTHYCCKOC TNPUMCHCHUC: BOJOMCT, KOIICp, pr)KI/IHHHﬁ
MUCTOJICT, ABUXKCHUC PAKCT.

JleMoHCTpanuu.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTnBHOE ABMKEHUE.

[Tepexon mOTEHITHATBHOM YHEPTHH B KUHETUUECKYIO 1 OOPaTHO.

YyeHnnueckui IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI



I/I3quHI/Ie a0COIIOTHO HCYNPYroro yaapa ¢ HOMOIIbIO ABYX OANHAKOBLIX HUTAHLIX MAITHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOW DHEPTHM Tella Ha MpHMepe
pacCTSHKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. MonexynspHast pu3uka 1 TEpMOIUHAMUKA.
Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON TEOPHH.

OcHOBHbBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUH M HX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS M B3aUMOJICHCTBHUS UYACTHUI] BEIIECTBA.
Monenu cTpoeHHS ra3oB, KUAKOCTEH M TBEPIbIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
TUX Mojeneil. Macca u pasmepsl mosiekyi. KonnuectBo Bemtectsa. [loctositHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u ee usMmepenue. lllkana remneparyp Llenscust.

Mopnens wupneanpHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KUHETHUUECKON TEOpUH
UJeaNbHOro Tra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeJHEll KMHEeTHYECKOW SHEPTruu TEIIOBOTO
JIBWxeHHs dactul rasa. [llkana temnepatyp KenbBuna. I'a30Bble 3akOHBI. YpaBHeHHE MenpeneeBa-
Knaneiipona. 3akon /[lanerona. M3omponecchl B HACAJIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BeulecTBa. [ paduueckoe npeacrapneHre U30MPOLIECCOB: U30TEpMa, H30X0pa, H3o0apa.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
JleMoHCTpanuu.

OnbIThI, TOKa3bIBAIOIIUE JAWCKPETHOE CTPOCHHME BeEmIeCTBA, ¢ororpadud  MOJICKYT
OPraHUYECKUX COCIUHEHUM.

OmnpiTel 10 UM HY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita llTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHUS.
Monens, WUTIOCTpUPYIOIIAs PUPOTY JaBICHHS ra3a Ha CTEHKH COCY/a.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLECCHI.
Y4yeHuueckuil SKCIIepUMEHT, T1abopaTOpHbIE paboThI

Omnpenenenne macchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUIl 00beMa KOMHATHI,
JIAaBJICHUSI U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKAY TapaMeTPAMU COCTOSIHUS Pa3peKEHHOr0 Tasa.
Tema 2. OCHOBBI TEPMOJIUHAMHUKH.

Tepmoannamuyeckasi cuctema. BHyTpeHHsIsI SHepTUs TEpPMOJIUHAMHYECKON CUCTEMBI U CIIOCOOBI
ee u3MeHeHus. KonmnuecTBo TemnoTel U pabota. BHyTpeHHss SHeprus OJAHOATOMHOTO HAEaIBLHOTO
raza. Bunpl Teronepenayu: TErIOMPOBOAHOCTh, KOHBEKIIUS, U3NTydYeHUE. Y IeNbHAs TEIIOEMKOCTb
BellecTBa. KonmnyecTBo TEmIOTHI pU TEIUIONEpeaaye.



[Tonatue o6 aamabatHoM mporuecce. [lepBblit 3akoH TepMoaUHAMUKU. [IpuMeHeHHe mepBoro
3aKOHA TEPMOAMHAMUKH K H30IporeccaM. [ padudeckas naTepnpeTanus padoThl rasa.

Brtopoii 3akon Tepmonunamuku. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

TemnoBele Mammubl. [lpuHIunsl AeicTBUs TerwioBbIX MamuH. [IpeoOpa3oBaHus sHEpruu
B TEIUIOBbIX MamnHax. Koadduiuent nonesnoro aeiictsus temnooid Mamuubl. Lukn Kaprao u ero
K02 PHUITUEHT TIOJIE3HOTO IEUCTBHS. IKOJOTHUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHUYecKnue yCTPOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JIBUTATEh BHYTPEHHETO CTOpaHUs,
OBITOBOM XOJOIMIBHUK, KOHIUIIHOHED.

JleMoHCTpanuu.

N3meHeHne BHYTpPEHHEW SHEPTUU Tela MPU COBEPIICHUU PabOTHI: BBUIET MPOOKH M3 OyTHUIKU
Mo JCHCTBHEM CXKAaTOro BO3JyXa, HarpeBanue »3Qupa B JATYHHOW TpyOKe IyTeM TPEHHS
(BuICOIEMOHCTpAITHS ).

N3meneHnue BHyTpeHHEHN 3HEpIruu (TeMrepaTyphl) Tejla IpU TeIuionepeiaye.

OnbIT Mo aguadaTHOMY PaCHIMPEHUIO BO3yXa (OMBIT C BO3IYIIHBIM OTHHBOM).

Mopenu napoBoil TypOHHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O ABUraTeJIsl.
VY4yeHnueckuil 3KCIepUMEHT, 1a00opaTOpHbIE pabOThI

W3mepeHue yaenbHON TemI0eMKOCTH.

Tema 3. ArperaTHble cocTOsiHUS BellecTBa. Pa3oBble NEPEXOIBI.

[Tapoobpa3zoBanue u koHneHcanus. McmapeHue u kumneHue. AOCOTIOTHAS M OTHOCHTEIbHAS
BJIQOKHOCTh BO3Ayxa. HacwleHHBId map. YaenpHas Temiora MapooOpa3oBaHMs. 3aBHUCHMOCTD
TEMIICPATYPbI KUIICHUA OT AaBJICHUA.

Teepnoe teno. Kpucrammmueckue u amop@Hble Tena. AHM30TPOIHS CBOMCTB KpPHUCTaJJIOB.
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepualbl. [1naBienre u kpuctaumzanus. Y AeibHas TerioTa
riasnenus. Cyomumarus.

ypaBHeHI/Ie TEIIOBOro OayraHca.

Texunudeckue YCTPOﬁCTBa U HOPAKTHYICCKOC MNPHUMCHCHHUE: TUTPOMETp W THCUXPOMETP,
KaJIOPUMCTP, TCXHOJIOTUH IMOJYYCHHA COBPCMCHHLIX MATCPHUATIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJOTUH.

JleMoHcTpanmm.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenve npyu moHM>XKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTUYECKOTO BEIIECTBA.

I[eMOHCTpaL[I/I}I KpHUCTaJlJIOB.



Y4eHn4eckuil 3KCIIepUMEHT, T1abopaTOpHbIE paboThI
H3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.
Pa3nen 4. DnexkTpoiuHaAMHUKA.

Tewma 1. DnexTpocraruka.

OnekTpu3anus Tes. DJIEKTpUYecKuil 3apsa. /IBa BHa anekTpudeckux 3apsaos. [IpoBomHMKW,
JUBJIEKTPUKHU U NTOJYTIPOBOAHUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3apsaa.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbld SIEKTPUYECKUM 3apsll. DIEKTPUUYECKOE
none. HampsokeHHOCTh 3ieKTpuyeckoro moms. [IpuHUMN Cymeprno3uiy SIEeKTPUUYECKUX MOJeH.
JIuHuM HANIPSKEHHOCTH SJIEKTPUUYECKOTO MO,

PaGora cun snextpocratrueckoro mois. llorennuan. Pasnocts moreniuanos. [TpoBogHukn
Y JUBJIEKTPUKHU B 3JIEKTPOCTATUYECKOM MoJIe. [[n3neKkTpruieckasi IpOHUIAEMOCTb.

OnektpoeMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHIEHCATopa. JHEPTHs
3apsDKEHHOTO KOHJIEHCATOpa.

TexHuueckue yCTpOWCTBA H MPAKTUYECKOE TPUMEHEHHUE: JJIEKTPOCKON, AJIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHHE OSJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
ammapar, CTpyWHBIH IPUHTEP.

JleMoHCTpanuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.
B3aumopeicTBue Ha3IEKTPU30BAHHBIX TEIL.
DIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.
[IpoBOIHMKY B 3EKTPOCTATHYECKOM II0JIE.
DJIEKTpOCTaTUYECKAs 3aIUTa.

JIMBIIEeKTPUKHU B 311€KTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTh QJICKTPOCMKOCTHU INIOCKOI'O KOHJACHCATOpa OT IUIoIaAu INIaCTUH, PAaCCTOAHHA
MCKIAY HUMHU U I[HBHGKTpPI‘ICCKOfI IMPOHUIIACMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTOopa.

Y4yeHn4ecKkuil IKCIePUMEHT, JIa00paTopHbIe padoThl

H3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. IlocTosiHHBIN d1eKTpUYecKUil TOK. Toku B pa3jiMuHBIX cpeax.

DNEeKTPUYECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS AJIEKTPUUIECKOTO ToKa. Mctounmku Toka. Cuma
ToKa. ITOCTOSIHHEINA TOK.

Hanpsioxenue. 3akon Oma Jj1st ydacTka 1enu.



QHGKTpI/I‘-IeCKOC COIIPOTHUBJICHUC. y,Z[GJIBHOC COIIPOTUBJICHHUC BCIICCTBA. HOCHGI{OB&TGHBHOG,
napajjiCJbHOC, CMCIIAHHOC COCAUHCHUC TPOBOJAHNUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[koymnsa-JIenia. MOIIHOCTH 3JIEKTPHUYECKOTO TOKA.

DONEeKTPOABMKYIAas CHJIa M BHYTPEHHEE CONMPOTHUBIICHME HMCTOYHMKA TOKa. 3akoH Owma yist
MOJTHOM (3aMKHYTOM) AseKTpuaeckoi nemu. KopoTkoe 3amMpikaHueE.

DneKTpoHHas: MPOBOJAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTHBIICHUS METAIJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuueckuil ToK B Bakyyme. CBOHCTBA JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoanuku. CobcTBEHHAst M PUMECHAS MPOBOAMMOCTD MOIYIPOBOAHUKOB. CBONCTBA p-
n-nepexofa. [TomynpoBoHUKOBBIE TPUOOPHI.

DNeKTpuuecKuid TOK B pacTBOpaXx H paciulaBaX dSJEKTPOJIUTOB. DIIEKTPOIUTHICCKAS
JUCCOIUAIUS. DIEKTPOIIN3.

OnexTpuueckuid TOK B razax. CamMOCTOSTENbHBI UM HECAMOCTOATENbHBIA paspsan. MomHus.
ITna3ma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: aMIlepMEeTp, BOJBTMETP, PEOCTar,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTelIbHbIe MPUOOPHI, HIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBIH JHMOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI, MOJIYNPOBOAHUKOBBIA THOJ,
rajJbBaHUKa.

JdemMoHcTpanuu.
W3mepenue cuiibl TOKa U HATIPSKEHMSL.

3aBUCHMOCTh COIMPOTUBJICHHUA  HUWIMHAPHWUYCCKUX IIPOBOAHHUKOB OT JJIMHBI, ILIOIIAAH
IMOIMNIEPECUYHOTO CCUCHUS U MaTCpUralia.

CwmenranHOe CoeTMHEHUE TIPOBOTHUKOB.

HpHMOC HU3MCPCHUC SHGKTpOI[BI/I)KYH_[eﬁ CHJIBI. KOpOTKOG 3aMBbIKAaHHUEC TaJIbBAHHYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHCT'O COIIPOTUBJICHUA.

3aBUCUMOCTb COIPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHOJA.

Y4yeHuueckuii IKCNEepUMEHT, J1adopaTopHbie padoThl

N3y4yenne cMEeNIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenue 31eKTpoaBUKYLIEN CUIIBI NICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTHUBIICHUS.
Habmtonenue snextposnusa.

Me)KI'IpeI[MeTHBIe CBA3U.



Wzyuenne kypca ¢uszuku 0a30BOro ypoBHS B 1 ceMecTpe OCYIIECTBIISETCS C y4eTOM
COJIepKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XMUMUH, Teorpapuu
Y TEXHOJIOTHH.

MexnpeaAMeTHbIC TIOHSTHS, CBA3aHHBIE C W3YYECHHEM METOJIOB HAYYHOTO IMO3HAHMS: SIBJICHUE,
Hay4HbIA (pakT, TUMOTE3a, (U3NUecKash BEJIMYMHA, 3aKOH, TEOpHs, HAOII0JeHWE, SKCIEPUMEHT,
MOJICIMPOBAHNE, MOJIEIb, U3MEPCHHE.

MaremMaTHKa: pelieHue CUCTeMbl ypaBHEHMH, JMHeHHas (yHKuus, napaboia, rumepoosa, ux
rpaduKd M CBOICTBa, TPUTOHOMETpUYECKHE (QYHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPBI U MX MPOEKLUU HA OCH KOOPJIMHAT, CIOXKEHHUE
BEKTOPOB.

Buonorusi: MexaHnuecKoe JBMKEHUE B )KUBOW MpUpoe, TUPPy3us, 0CMOC, TETIIOOOMEH >KHUBBIX
OpPraHu3MOB (BHIBI TEIUIONEPENAUd, TEIJIOBOE PABHOBECHE), DIJIEKTPHUUYECKUE SIBIICHHUS B JKUBOU

IpUPOJIE.

Xumus: JUCKPETHOEC CTPOCHUC BCUICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJ, MOJIb BCIICCTBA,
MOJIsIpHAass Macca, TCIIOBBIC CBOMCTBaA TBEPAbIX TCII, )I(HI[KOCT@ﬁ " ra3oB, 3JICKTPUYCCKHC CBOMCTBaA
MCTAJJIOB, SJICKTPOJIUTUYICCKAA AUCCOIAlsA, I'aJlbBaHHUKA.

I'eorpadus: B1a)kHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHosnorus: npeobpa3zoBaHue MABIKEHHH C HCIOJb30BAHUEM MEXAHHU3MOB, YYET TpPEHUS
B TEXHUKE, MOAIUIUITHUKY, UCIIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (paKeTa, BOJIOMET
U JIpyrue), JBUTaTelb BHYTPEHHETO CropaHus, IapoBass TypOuHa, OBITOBOM XOJOAWUJIBHUK,
KOHJMIIMOHEP, TEXHOJIOTUU IOJYyYEHUS COBPEMEHHBIX MAaTE€pHaJIOB, B TOM YMCJIE€ HAaHOMATEpPHAJIOB,
U HAHOTEXHOJOTHH, JJIEKTpPOCTaTUYEeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KCEPOKC,
CTPYHHBIA TMPUHTEpP, OJICKTpPOHArpeBaTelbHbIE MPUOOPHI, ANEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJlbBaHUKA.

2 CEMECTP

Pa3nen 4. DnexTpoMHaMHKa.
Tema 3. MarauTtHoe nojie. DIeKTpOMarHuTHasi MHAYKIUS.

[ToctossHHbie MarHUTHL. B3anmopaeiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe moje. Bekrop
MarHuTHOM WHAYKIWHU. [IpUHINTT Cyneprno3uiiuid MarHUTHBIX TOJIeH. JIMHUM MarHUTHOW WHIYKIIHH.
KapTtuna nuHMil MAarHUTHONM MHAYKIHUU TOJISI TOCTOSTHHBIX MarHUTOB.

MaruauTtHoe nose NpoBOJHUKA ¢ TOKOM. KapThHa TMHMI MHIYKIMM MarHUTHOTO I0JI JUIMHHOTO
IPSIMOIO IPOBOJHMKA U 3aMKHYTOI'O KOJBLIEBOIO IPOBOJHMKA, KaTyHmKu ¢ TokoM. OmbIT Dpcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuna AMriepa, ee MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenna, ee Moay/ib W HampaBjieHHE. J[BU)KeHUE 3apsyKEHHOW 4acTUIBI B OJJHOPOJIHOM
MarHuTHOM noJjie. PabGorta cumsr Jlopeniia.

SBneHne  DJICKTPOMArHMUTHOW  WMHAYKOHMH. [lOTOK  BEeKTOpa  MAarHUTHOM  WHIYKIIWU.
DJEKTPOABMKYIIAS CUJIa MHITYKIIUU. 3aKOH 3JIEKTPOMarHuTHON uHayKuuu dapazes.



BuxpeBoe »snekTpuueckoe 1oje. OJIEKTPOABMKYIIAsS CHJIA MHIYKIUMU B IPOBOJHUKE,
JBHKYIIEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM II0JI€.

IIpaBuiio Jlenna.

I/IHHYKTI/IBHOCTI). SIBnenue CaMOMHAOYKIHH. QHGKTPOHBH)KYHIEUI CuJjia CaMOMHAOYKIHH.
9Hepm${ MAaramMTHOI'O ITOJIA KaTyIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

Texunueckue YCTpOI;'ICTBa u MPAKTUICCKOC IIPUMCHCHUC! INOCTOAHHBIC MarHuThl,
SJICKTPOMAIrHUTEI, SJICKTPOABUT'ATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL, MHAYKIUOHHAA I1€Yb.

JdemoncTpanuu.

OmnsIT OpcTena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.
JIvHUY MHAYKIIUYA MarHUTHOTO TOJIS.
B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHila Ha HOHBI DJIEKTPOJIUTA.
SIBneHue 3NEeKTPOMArHUTHON MHAYKIUH.

IIpaBuio Jlenua.

3aBHCHMOCTH 3JI€I(TPOIIBI/I)KYH_IGI\/'I CUJIbl HWHAYKOHUHU OT CKOPOCTH HU3MCHCHUSA MAIrHUTHOI'O
IIOTOKa.

SIBnenne CaMOMHAYKIHWH.

Ydennueckuii IKCIIEPUMEHT, J1adopaTopHbie padoThlI.
I/I3yLIGHI/Ie MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

UccnenoBanue neiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.
UccnenoBanue sSBIEHUS 31€KTPOMarHUTHOM MHIAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI.

Tema 1. Mexannveckue M 3JIEKTPOMarHuTHbIE KoJIeOaHUs.

Konebarenbnas cuctema. CBoOoaHBIE MexaHUYeckre kojeOaHus. ['apMoHnYeckue KoneOaHus.
[Tepuon, yactora, amruntyaa u (asza xonebanuii. [IpyKUHHBIN MasTHUK. MaTeMaTH4eCKuil MasTHUK.
YpaBHeHue rapMoHHYecKHX Konebanuii. [IpeBpaiienre sHepTUn pu TaPMOHHUYECKUX KOJICOAHUSX.

Konebatenpubiii  koHTYp. CBOOOIHBIE DJIEKTPOMAarHWUTHBIE KOJICOAHWS B  HJICATLHOM
K0J1Ie0aTeIbHOM KOHTYpe. AHAJIOTUSl MEXIy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU KOJIEOAHUSMHU.
®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.



[IpencraBnenne o 3aTyxalmUX KojeOaHUsAX. BBIHYKICHHbIE MeXaHHUYECKUE KOoJeOaHMs.
Pe3onanc. BeiHyK1€eHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHycCOMJANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHNE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. IlpomsBoiacTBo, mepemada © MOTPEOJICHHUE DIIEKTPUYECKOW DHEPIHU.
OKOJIOTHYECKHEe PUCKM TpU  MPOU3BOJACTBE  AyeKTpodHepruu. KynbTypa  Hcmonb3oBaHUS
AIIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHuueckue yCTpOI’ICTB& U TPAKTUYCCKOC NPHUMCHCHUC!: SHGKTpI/I‘ICCKI/Iﬁ 3BOHOK, I'€HCpATOp
NEPEMCHHOT'O TOKA, JIMHHUU JJICKTpONCpCaay.

JdemMoHcTpanuu.

HccnenoBanue mapamMeTpoB KOJICOATENBLHOW CHUCTEMBI (TIPY)KMHHBIM WM MaTeMaTHYCCKUI
MasTHHK).

HaGmonenue 3aryxaronumx KojieOaHuu.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.
Hab6monenue pe3onanca.

CBoOOAHBIC PJICKTPOMArHUTHBIC KOJICOAHMS.

OcumiiorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKa M HAalpsDKEHUsT OT  BpPEMEHM) s
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc 1mpu mocienoBaTENIbHOM COEIUMHEHUM PE3UCTOPA, KaTyHIKd WHAYKTHUBHOCTH
Y KOHJIEHCATOopa.

Monens IMHUY 3IIEKTPONEpeIadn.
YdeHnuecKuil IKCIIEPUMEHT, JJa0opaToOpHbIe padoThI

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH II€pHOoga MaJIbIX KoJIeOaHMH rpy3a Ha HUTH OT JIMHBI HHUTH
" MacCChI I'py3a.

HccnenoBanue NepeMEHHOTO TOKA B LIEMM M3 MOCIEA0BATEIbHO COECIUHEHHBIX KOHAEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. MexaHUUeCKHE U DJIEKTPOMATrHUTHBIE BOJIHBI.

Mexannueckue BOJIHBL, ycnoBusi pacnpoctpaHenus. lIlepuon. CkopocTs pacnpocTpaHEHUs
U JUTiHA BOJNHEL. [lomepeunsle u nmpoxoisHbIe BOJTHBL. VHTEphepeHus n tudpakaus MeXaHHIeCKnuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJHBI. YCJIOBUS M3JIy4E€HUS SJEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHraius BektopoB E, B, v B snexTpomarHuTHO# BosHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHUE, IIPEIOMIIEHUE, HOJIIpU3aLus, Tudpakuus, UHTEpEpEHIIHS. Ckopoctb
AIIEKTPOMArHUTHBIX BOJIH.



[Ikana 35eKTpOMarHuTHHIX BOJIH. [IprMeHeHe 3IeKTPOMAarHuTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHIUIIBI paUOCBA3U U TEIEBUACHUS. Paguonokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: MY3bIKAJbHBIE WHCTPYMEHTHI,
YIbTpa3BYKOBasd JUArHOCTHKA B TEXHUKE U MCIUIIUHE, paaap, paauolnprueMHUK, TCICBU30P, AHTCHHA,
tenedon, CBU-neun.

JdemoncTpanmnu.

OO6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmomeecs Teno Kak UCTOYHHK 3BYKa.

HabmioneHnue oTpaxeHus U NpeIOMICHUS MEXaHUYEeCKUX BOJIH.

Habmonenne naTepdepeHunu u qudpakiind MEXaHUIECKIX BOJIH.

3BYKOBOM PE30HAHC.

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

HccnenoBanue CBOWCTB 3JCKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, IMOJISPHU3aIus,
nudpakius, HHTepPepeHITHS.

Tema 3. Onruka.

I'eomerpuueckas ontuka. [IpsaMonuHelHOe pacpocTpaHEeHUE CBETAa B OJHOPOAHOU cpene. Jlyu
cBeTa. ToueyHbIM HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbBI OTpaXKeHus cBeTa. [locTpoeHre n300pakeH i B ITIOCKOM 3epKaJie.

[Ipenomiienue cBera. 3aKOHBI MpEIOMIICHUS CBeTa. AOCOIIOTHBIN TMOKa3aTeNb MPEIOMIICHUS.
[TomHOE BHYTpEeHHEE OTpakeHHE. [IpeienbHBIN YIoJl OJTHOTO BHYTPEHHETO OTPaKCHHUS.

Hucnepcus cBeta. CiioxkHbIi cocTaB 6enoro cera. L{ger.

Cobuparonue u pacceuBaromue JUH3b. ToHKas auH3a. DOKYCHOE PAacCTOSHHUE W ONTHYECKAst
cuia ToHKO# nuH3bL. [locTpoeHne n3o0pakeHnit B COOMPAIOIIUX U paccenBaroluX JInH3ax. Gopmyna
TOHKOM JIMH3BI. Y BeJIMUCHUE, TaBaeMOe JIMH30M.

HpCILCJ'ILI MMPUMCHUMOCTHU FCOMCTpH‘ICCI(OfI OIITUKH.

BonnoBas ontuka. MaTepdepenmus cBeta. KorepeHTHbIE MCTOYHHUKH. Y CIOBHS HAOIIOICHUS
MaKCUMyMOB M MHUHHUMYMOB B HHTEP(EPEHIIMOHHONH KapTHHE OT JBYX CUH(A3HBIX KOTCPEHTHBIX
HWCTOYHUKOB.

Hudpakmus ceera. JudpakunonHas pemierka. YciaoBHe HAOMIOAEHMS TJIABHBIX MaKCHMYyMOB
IpY NaJleHUM MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

Honﬂpmam/m CBCTaA.



TexHuueckue yCTpOWCTBA W MPAKTHUECKOE NpPUMEHEHHME: O4YKH, Jyna, ¢oroanmnapar,
NPOCKIIMOHHBIN amnmapar, MHKPOCKOII, TEJIEeCKOIl, BOJOKOHHAs ONTHKA, JAU(PaKIMOHHAs peleTKa,
HOJISI PO,

JdemoncTpanmnu.

[IpsiMonmHEITHOE pacpocTpaHeHHne, OTPAKEHUE U TIpeioMiieHre cBeTa. OnThyecKkue mpruoopHI.
[TonHoe BHyTpeHHEe oTpaxkeHue. Mojenb CBeToBOIA.
HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOTa.

Habmronenue untephepeHun cBera.

Habmionenue nudpakuuu ceera.

HabGmonenue aucnepcun cera.

[Tonyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydyeHue cnekTpa ¢ HOMOUIbIO AU(PPAKIIMOHHON PEIIETKH.
Ha6monenue nonsipusanuu cera.

Y4eHuvecKuii IKCIIEPUMEHT, JJa00paTOpHbIE padoThI
N3mepenue nmokaszatens IpeIoMICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Ha6monenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cienMaIbHOM TEOPUN OTHOCUTEIbHOCTH.

I'paHnubl DPUMEHMMOCTH KJIIACCHMYECKOM MeXaHUKH. [locTynaTel cHenMalbHOM TEOpUU
OTHOCHUTEIIBHOCTU: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIUII OTHOCUTEIBHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlEHUE JJTHUHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIUs OKOSI.
Pa3nen 7. KanroBasi pusuka.

Tema 1. DJ1eMeHTBI KBAHTOBOM ONITHKH

@®otonbl. @opmyna Ilnanka cBsS3W >HEPrUU (OTOHA C €0 YACTOTOH. DHEPrusi M HUMITYJIbC
¢dboToHa.

OtkpbiTue u uccinenoanue ¢orordpdexra. OnbiTel A.I'. CroneroBa. 3akoHsl QoTodddexTa.
VYpasuenue DitHmreitHa s hotodddekra. "Kpacnas rpanuma” gpororddexra.

HaBnenue cBera. OnbiTel [1.H. JIeOGenena.



XHUMHUYECKOE NE€HICTBUE CBETA.

TexHudyeckue ycTpoWCTBa W TMpPAKTUUECKOE MpHMEHeHue: (oTodnemMent, (HoTomaTIuHK,
CoJIHeUHas OaTapesi, CBETOIUO/I.

JdemoncTpaumnu.

®dotorhPexT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodDdeKTa.
CBeTOqUOI.

Conneunas Oartapes.

Tema 2. Ctpoenue aToma.

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesnutoanbga-yactun. [lnanerapnas
mozenb atoMa. [loctymnarer bopa. M3nydenne u nornouieare (GOTOHOB MPH MEPEX0JIe aTOMa C OJTHOTO
YpPOBHS SHEPruM Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEN SHEPIUM aToMa BOJOPO/Ia.

BousHoBbI€ cBOMcTBa yacTull. Bomuel ge bpoinsa. KoprycKyisipHO-BOJIHOBOM JTyaau3M.
CHOHTaHHOE U BBIHYKJIECHHOE U3Iy4YEHUE.

TexHnuyeckue ycTpolcTBa U MPAKTUUECKOE MPUMEHEHUE: CIIEKTPAIbHBIN aHalu3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBII KOMITBIOTED.

JdemoncTpanuu.

Monens onbita Pesepdopaa.

OHpCI[GJICHI/Ie AJIMHBI BOJIHBI JIa3epa.

HaburoieHue mnHenvaTbIX ClIEKTPOB U3JIy4EHHUS.

Jlazep.

Y4eHuvecKkuii IKCIIEPUMEHT, J1a00paTOpHbIe padoThI.
Hablmronenue nuHeHyaToro crexkTpa.

Tema 3. ATomMHOe /1pO.

3KCHepI/IMCHTH, JAOKa3bIBAKOIHNEC CIIOKHOCTb CTPOCHHUA dA1pa. OTKpBITI/Ie pPaaArnOaKTUBHOCTH.
OnbIThI Pe3ep(b0pj:[a IO OPECACICHUTIO COCTaBa PAAUOAKTUBHOI'O NU3JITYyUCHU . CsoiicTBa anb(ba-, 6CTa-,
raMMa-us3JIyudCHUs. BausHue PAAOAKTUBHOCTH HA KUBBIC OPraHHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. Hykionnas monens siapa [eitzenOepra-MBanenko. 3apsia sapa.
Maccosoe uncio sapa. M3oronsl.

Anbda-pacnaa. DJEKTPOHHBIM UM TMO3UTPOHHBIM Oera-pacmnan. [‘amma-usnydenue. 3akoH
palMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. S nepHbie cuibl. JlegekT Macchl sapa.

Snepusie peakiuu. [lenenue u CUHTE3 A1ED.



Snepusbiii peaktop. Tepmosiaepusiii cuates. [IpobnemMbl U MEPCIEKTUBBI AIEPHON SHEPTETUKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHOU SHEPTETUKH.

OnemeHTapHbIe YacTUlbl. OTKpPBITHE TO3UTPOHA.
Mertoapl HaOMIOAEHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (pr3nyeckoi KapTUHBI MUPA.

TexHuyeckue yCTpOMCTBA M NPaKTHUYECKOE MPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi boMoOa.

JdemoncTpanuu.

CueTurK HOHM3UPYIOIUX YaCTHII.

Y4yeHn4ecKkui IKCIePUMEHT, JIa00paTOpHbIe padoThl

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH.

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiiagHOEe 1 MUPOBO33pEHUECKOE 3HAUYCHUE ACTPOHOMHUH.
Bup 3Be3gHoro Heb6a. Co3Besnus, spKue 3B€3/bl, IJIAHEThI, UX BUAUMOE JBH)KEHUE.
ConHedHas cucrema.

Connue. ConneuHass akTUBHOCTb. McTounuk sHeprum ConHLA U 3B€3M. 3BE3[bl, UX OCHOBHBIC
XapakTepucTUKku. Jluarpamma "CHEKTpaibHBIH  KjlIacc - CBETUMOCTH'. 3Be3[bl  IVIABHOM
II0CJIE0BATEIBHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTB" I 3B€3]1 TJIaBHOM IOCIEA0BATEIBHOCTH.
BuyTpennee ctpoenue 38e31. COBpeMEHHbIE IIPEJICTABICHMSI O IPOUCXOXKACHUU U 3Boonu CosHua
Y 3B€3/1. DTallbl )KU3HU 3BE3].

Mneunsiii [lyte - Hama [Mamaktuka. [lomoxkenne m aBmwxenue Connna B ['amaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YepHbI€ IBIPHI B siApax rajJakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:ma. Paz0eranue ramaktuk. Teopust bonbmioro
B3pbIBa. PEIMKTOBOE M3ITydeHUE.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.
Hepermiennsie npo0iaeMbl aCTPOHOMUH.
Yuyennueckue Ha0II01eHUSA.

HabumroieHns: HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUHN IS
ONpeseNIeHUs] TMOJIOKEHNS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro noiymapus u sipkue 3Be3/Ibl.

Hab6monenus B reneckon Jlynsl, uraner, Mieurnoro [TyTu.
Oo6o0maroniee NnoBTOpeHNe.

Ponnb (1)H31/IKI/I U aCTpOHOMHHU B 3KOHOMH‘I€CKOI>1, TCXHOHOFHQCCKOIZ, COIIMAJIbHOW U ATUYECKOM
C(bean ACATCIIBHOCTU YCJIOBCKA, POJIb U MCECTO (bI/ISI/IKI/I n aCTpOHOMHUH B COBpCMCHHOfI HaquOﬁ



KapTUHE MHpa, Posib (U3NYECKON TeopuH B (HOPMUPOBAHUM MPECTABICHUN O (PU3NUYECKON KapTHHE
MHUpa, MECTO (HU3UYECKON KapTHHBI MHUpa B OOLIEM pSJy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPO/IE.

Me)l(ﬂpeIlMETHble CBSA3H.

N3yuyenne kypca ¢u3uku 0a30BOr0 YpPOBHS BO 2 CEMECTpPE OCYIIECTBISIETCS C YYETOM
CoJIepKaTeNbHBIX MEXIPEIMETHBIX CBs3e€d C KypcamMH MaTeMaTHKW, OWOJIOTUH, XUMHUH, reorpapuu
U TEXHOJIOTHH.

MexnpeaMeTHbIe MOHSATHUS, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOrO MO3HAHUS: SIBJICHUE,
HAy4YHBIH (akT, THMOTe3a, (pU3Mueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, IKCIEPUMEHT,
MOJEJIUPOBAHUE, MO/IEIIb, U3BMEPEHHE.

MaremaTnKka: pelieHne CUCTEMbI YPaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIMU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIECTBO, BEKTOPHI U UX MPOECKIMH HA OCH
KOOPJIMHAT, CIIO)KCHHE BEKTOPOB, MPOU3BOAHBIC DSJIEMEHTAPHBIX (YHKIWW, TPU3HAKK MOA00US
TPEYTroJbHUKOB, ONpeIelIeHHE TUIOLaI1 IUIOCKUX GUryp u odbema Ted.

buonorus: QJICKTPHUYCCKUC ABJICHUA B JKUBOI IMpUpoac, KoJieOaTeIbHbIE JBHMXXCHHUSA B JKUBOM
npupoAcC, OIITUICCKUC SABJICHHUA B JKUBOM IIpupoac, JIEUCTBUEC paauanuu Ha )KUBbBIC OpraHHU3MEI.

XUMUs: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKAsd CTPYKTYpa TBEPABIX TEJ, MEXAHU3MBbI
00pa30BaHuUs KPUCTAIUTMYECKON PEIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eorpadus: MarHuTHBIE TOJIOCAa 3€MIIM, 3QJIEKH MArHUTHBIX pyH, (OTOChEMKa 3eMHOU
IIOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPSICCHUM.

TexHoOrMA: JIMHUM DJIEKTpONEpenad, TIE€HEpaTop IMEPEMEHHOrO TOKAa, JJICKTPOABUIATEIb,
WHAYKIIMOHHAs TieYb, pajaap, paJAuONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
HPOEKIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI PABOYEN ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeameta "®usnka" Ha ypoBHE CpeHET0 0011ero oopasoBanus (6a30BbIH
ypOBeHB) JOJIKHO o0ecreunTs JTOCTUXCHUC (021 (571474:0)11170.€ JIMYHOCTHBIX, MCTAIPEAMETHBIX
U TIPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS ydeOHOro mpeamera "®dusmka" MTOHDKHBI OTpaXKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAlOIIMXCS PYKOBOJCTBOBATHCS CGHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTHUYHOCTH, CHCTEMOH ILEHHOCTHBIX OPUEHTAIIMiA, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUKCKOTO OOIIECTBA, PACHIUPEHUE KUZHEHHOTO
OMbITa U OMbITA JEATEILHOCTH B IMPOIECCE PEeaM3allMd OCHOBHBIX HAMPABICHUM BOCHTUTATEIHHOU
NeSATETLHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa)x1aHCKOrO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh T'PAXkKIAHCKON MO3UIUU 00YYaIOIIErocs Kak aKTUBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00111ecTBa;



NPUHITHE TPAAUIUOHHBIX OOIIEYEIOBEYECKHMX T'YMAaHUCTHUYECKMX U JIEMOKPATHYECKUX
IICHHOCTCI;

TOTOBHOCTh BECTM COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TIpakJaHCKOro o0OIecTBa,
y4acTBOBATh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMCHI/Ie BSaI/IMO)IeI\/'ICTBOBaTI) C COLIMAJIbHBIMU I/IHCTI/ITYTaMI/I B COOTBETCTBHUHU C UX q)YHKHI/IﬂMI/I 158
Ha3HAYECHHEM;

T'OTOBHOCTB K FYMaHI/ITapHOﬁ u BOHOHTepCKOﬁ ACATCIIbHOCTH,
2) NMaTpUOTUYCCKOI'O BOCIITUTAHUA:
C(I)OpMI/IpOBaHHOCTB pOCCHfICKOfI Fpa)KﬂaHCKOﬁ HIACHTUYHOCTHU, IAaTPUOTU3MA;

[IEHHOCTHOE OTHOLICHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, JOCTHIKEHUSIM POCCHUIICKUX YUYCHBIX B
00acTi PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYalMI0 M MPUHUMATh OCO3HAHHBIC PEHICHMsS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM UHUCJIE B JEATEIBHOCTH YYEHOT'O;

OCO3HAHHC JIMYHOI'O BKJIa/la B IIOCTPOCHUC YCTOﬁHHBOFO 6yz[y1uero;
4) OCTCTUYCCKOI'O BOCIIMTAHHA:

DCTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYasd JCTETHKY HAy4YHOI'O TBOPYECTBA, IIPUCYILETO
¢du3uueckoil Hayke;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpEC K pa3InyHbIM cepam mpodeccnoHalbHOM AeATeIbHOCTH, B TOM YMCJIE CBA3aHHBIM C
¢bu3MKOW M TEXHUKOW, YMEHHE COBepIlaTh OCO3HaHHBIK BbBIOOp Oyaymieil mnpodeccun u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa3OBaHHIO B 001acTH (U3MKKA Ha
MPOTSKEHUH BCEH KHU3HU;

6) 5KOJIOTUYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh  HKOJIOTHYECKOM  KYJBTYpbI, OCO3HAaHHE TJO0ATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIEM;

IJIAHUPOBAHUE W OCYUIECTBIICHHE ACHUCTBUI B OKPYXKAIOUIEH CpEle Ha OCHOBE 3HAHUS LENeH
YCTOMYHMBOTO pa3BUTHS YEJIOBEUECTBA;

Pacummmpenue ombiTa JESTENBHOCTH 3KOJOTHYECKOW HANPaBICHHOCTH HAa OCHOBE HMMEIOIIHXCS
3HaHUU 1O (U3HKE;

7) INCHHOCTHU HAYYHOT'O ITO3HAHUA:



C(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nueckoil HayKkH;

OCO3HAaHME IEHHOCTH HAy4YHOH JesATeNIbHOCTH, TOTOBHOCTh B IPOIECCE H3YyUEHUS (QH3UKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh UHANBUIYAILHO U B TPYIIIIE.

B nmponecce MOCTUIKCHHA JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUA IPOTrpaMMbl IIO (1)1/131/11(6 JJISA
YPOBHS CpEIHEro oO0mero oOpa3oBaHUsS y OOYYarOUIUXCS COBEPIICHCTBYETCS SMOIMOHATLHBIN
UHTEJUIEKT, MPEAIoaraloniyii choOpMHUPOBAHHOCTS:

CaMOCO3HaHH1s, BKIKYArOIICIO CIIOCOOHOCTH ITOHMMATh CBOE OMOIMOHAIBHOC COCTOsHUC,
BUJACTDH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAILHOM C(I)epLI, OBITh YBCPCHHBIM B 0666;

CaMOpETYJIMPOBAaHHUs, BKJIKYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJICHUE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOLMOHAJIBHBIM HM3MEHEHUSM W MPOSBISATH
TrHOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTpeHHGﬁ MOTHBaIUU, BKJ'IIO‘I&I—OHIG?I CTPEMIICHHUEC K JOCTUKCHHUIO LCJIINU U YCIIEXY, OIITUMU3M,
HWHUIIUAaTUBHOCTb, YMCHHUEC HeﬁCTBOBaTB, ncxoas u3 CBOUX BOSMO)KHOCTeﬁ;

OMIIAaTHUH, BKJ'IIOLIaI-OIHeﬁ CIIOCOOHOCTh  ITOHMMATh OMOIMOHAJIBHOC COCTOAHHC OPYTI'UX,
YUUTBIBATH €I'0 IIPpHU OCYIICCTBJIICHUU 06H_IGHI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUNIO,

COLMAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAUBaTh OTHOLICHHS C JPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

MeTal’[pe}IMeTHLIe pe3yJbTaTbl OCBOCHHUS IIPpOrpaMMbl CpPEIHETr0 oﬁmero 06pa30BaHI/IH
AOJIKHBI OTPaKaTh:

OBnajicHHe YHUBEPCAJIbHBIMY MO3HABATEJbHBIMHU A€l CTBUSIMM:
1) 6a3oBbIe JJOTUYECKUE JECHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh W  aAKTyaJIM3MpOBaTh MpobOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

OMPEACIIATh LCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPUU UX NOCTHIKCHUAA,
BBIABJIAITh 3dKOHOMEPHOCTHU U ITPOTHBOPECUUSA B pACCMATPUBACMBIX (I)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3pabarbIBaTh IUJIaH pEIHICHUS MPOOJIEMBI C y4ETOM aHalu3a HUMEIOIIUXCS MaTepUalIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JACATCIBHOCTb, OLCHHMBATHL COOTBCTCTBUC PE3YJIBTATOB MNCIIAM,
OLCHUBATb PUCKHU HOCHe}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIUHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBUSAX PEAJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCILICHUU KU3HCHHBIX npo6neM.
2) 0a3oBbIC HCCIeN0BaTeIbCKUE ACHCTBUS:

BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHATUAMU M METOJaMH (PU3UIECKON HAYKH;



BJIQJICTh HaBbIKAMH y4e€OHO-MCCIIEJOBATENBCKON U TPOSKTHOM IEATENILHOCTH B 00J1aCT! (PU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOMCKY METOJIOB pelIeHHs 3a7a4d (pu3nuecKoro
COZIepKaHUs, IPUMEHEHUIO Pa3JINYHbIX METO0B IIO3HAHUS;

BJIaACTh BHJAAMH JOCATCIBHOCTU II0 IIOJYYCHHUIO HOBOI'O 3HAHHUA, C€ro HHTCPIIPCTALNH,
npe06pa3OBaHm0 U MPUMCHCHUIO B PaA3JINYHBIX y‘—Ie6HI)IX CUTyalusaX, B TOM YHUCIC IPU CO3JaHHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3M M aKTyaJIM3UpOBATh 3a/a4y, BBIABUraTh TUIIOTE3Y €€
peleHus], HaXOUTh apryMEHTHI JUIsl JOKa3aTelbCTBAa CBOMX YTBEP)KICHUH, 3aJ1aBaTh MapaMeTpbl U
KPUTEPHUU PELICHHUS;

AHAJIU3UPOBATH MMOJYYCHHBIC B XOJC PCHICHUA 3ada4Uu PE3YyJIbTAThl, KDUTUUCCKHU OLICHUBATH HUX
AOCTOBCPHOCTD, MPOTHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUSAX;

CTaBUTh W (HOPMYJIMPOBATH COOCTBEHHBIC 33/1a4M B OOpa30BATEIBHON NEATEITHHOCTH, B TOM
YUCJIe TPU U3y4eHUU HU3UKH;

J1aBaTh OIICHKY HOBBIM CHTYAIUsIM, OLICHUBATH IPUOOPETCHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;
yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUT'aTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAX0/Ibl  PEILICHHS,

CTaBUTH Hp06HCMBI " 3aJla4i, JOIMYyCKAOIINEC aJIbTCPHATUBHLIC PCIICHUS.

3) pabota ¢ uHpopMaIuei:

BJIQJICTh HABBIKAMH TOJTy4eHUsI HHQOpMaIy (GU3MIECKOTO COJCPKAHUS U3 UCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh IIOMCK, AaHAJIW3, CHUCTEMATHU3allMI0 W HWHTEPIPETALUIO
nHGOpMalMU Pa3InYHBIX BUIOB U (OPM MPEICTABICHUS;

OLICHHBAThH JJOCTOBEPHOCTH MH(OPMALIHH;

UCITIOJIB30BaTh CPEICTBa MH(DOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PEUICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 3a7ad C CcoONojieHneM TpeOoBaHUit
HPrOHOMUKH, TEXHUKU OE30MMaCHOCTH, TUTUEHBI, peCcypcocOepekeHNs, MPABOBLIX U ITUYECKUX HOPM,
HOpM UHGOPMAITMOHHOHN 06€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COAEPIKAaHUS B pa3iIMyHBIX (popMaTax ¢ yd4eToM HazHAuYEHUS
UHPOpPMALIMM ¥ IEJeBOH ayJUTOpWH, BBHIOWpas ONTHUMAJIbHYIO (OpMYy TMPEICTaBICHUS H
BHU3yJIN3aLUN.

OBi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMU:

1) obmenue:

OCYIIECTBIIATH OOIIEHHE HA YPOKaxX (DU3MKH U BO BHEYPOUHOH JIEATEILHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(MDIUKTHBIX CUTYAIllUi H CMATYAaTh KOH(MIUKTHI,

PA3BCPHYTO U JIOTUYHO HU3JIaraTb CBOKO TOUKY 3PCHUA C UCIIOJIB30BAHUCM A3BIKOBLIX CPCACTB.



2) coBMeCTHas ASITEIIbHOCTD:
MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U UHIMBUAYaIbHON pabOTHI;

BBIOMpAaTh TEMAaTHUKy W METOJAbl COBMECTHBIX JIE€HCTBHH C yd4eToM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JI€HA KOJUIEKTHBA,

MIPUHUMATH IIeJIU COBMECTHOM JESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JICUCTBUS 10
€€ JIOCTHIKEHHUIO: COCTABJIATH IUIaH JEHCTBUM, pachpenesiaTh Pojad C y4eTOM MHEHHUH y4aCTHUKOB,
00CyXJ1aTh pe3yIbTaThl COBMECTHOI paboTHI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B OOLIUI pe3yibTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HJEH C IIO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE IMOBEICHUE B PA3TUYHBIX CUTYaIUSX, MPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM.

OBiaieHHe YHUBEPCAJbHBIMHU PeryIsiTHBHBIMU J1€iCTBUSIMH:
1) camoopranuzanus:

CaMOCTOATCIIBHO OCYHICCTBJIIATL IMO3HABATCIBHYKO JACATCIIBHOCTL B obnactu (1)I/I3I/IKI/I n
ACTPOHOMMUHU, BBIABJIATDH HpO6JICMBI, CTaBHUTb U (I)OpMy.TII/IpOBaTB COOCTBEHHbIE 3aaa4uu;

CaMOCTOSATENIBHO COCTAaBJIATh IUIaH PELICHHUs pacyeTHbIX M KAad4eCTBEHHBIX 3aJad, IUIaH
BBITTOJIHEHUSI IPAKTHYECKON PAOOTHI C YYETOM MMEIOLINXCS PECYypPCOB, COOCTBEHHBIX BOZMOXKHOCTEH 1
IIPEATIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIHsIM;
paciupsaTh paMKHi y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHU;

JieNlaTh OCO3HAHHBIM BHIOOP, apryMeHTHpOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATb HpHO6p€TCHHLII>i OIIBIT,

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO APYIUIUH B 007aCTH (PU3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb!

AaBaTb OILCHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JCATCIBHOCTb, OLICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,

BJIJICTh HABbIKAMU IIO3HABATEIbHOW peQieKCMH KaK OCO3HAHHs COBEPIIAEMBIX JEUCTBUN U
MBICITUTENIBHBIX MPOLIECCOB, UX PE3yIbTATOB U OCHOBAHHIA,

HCIIOJIb30BATh ITPUCMBI pe(l)HeKCI/II/I JJIsL OLICHKU CUTyallluu, BLI60pa BCPHOI'O PCIICHUA;

OLCHUBATHb PUCKU U CBOCBPCMCHHO NPUHUMATL PCIICHUS 110 UX CHUKCHUIO,



IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYI'MX IIPU aHAIU3€E PE3yJIbTaTOB AESITEIbHOCTH.

3) npunsTHE ce0s U IPYTUX:

MIPUHUMATD ce0s1, TOHUMasi CBOU HEJOCTATKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAINU3€ Pe3ybTaToOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKY.

IIpeameTHbIe pe3y1bTAaThl OCBOCHHUS POrPAMMBI 10 PU3UKe.

B npornecce n3zyuenus kypca ¢pusuku 6a30Boro ypoBHs B 1 cemectpe 00ydarouuiics HayYuTCs:

JEMOHCTPHPOBaTh HA MPUMEPAX pOIb U MeCTO (PU3MKU B (POPMHUPOBAHUH COBPEMEHHOI
HAay4YHOM KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKM WU TEXHOJIOTMH, B IPAKTUYECKOU
JIeSITeILHOCTH JIFOICH;

YUUTBIBATh TPAHUIBl MPUMEHEHUS M3YUYCHHBIX (U3NUECKUX MOJENeH: MaTephalbHas TOYKa,
MHEepLUalIbHAsl CUCTEMA OTCUETA, AOCOIIOTHO TBEPIOE TEJO0, UICAIBbHBIN a3, MOAEIN CTPOEHHs ra30B,
KUAKOCTEN U TBEPJBIX TEJl, TOUCUHBIHN AIEKTPUUYECKUH 3apsijl IPH pelIeHnn (U3HUECKUX 3a1a4;

pacrno3HaBaTh (PU3UYECKUE SABJICHUS (TIPOIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETHUECKOW TEOPHH CTPOCHHUS BEIIECTBA W JJCKTPOJWHAMHKH: PaBHOMEPHOE
U PAaBHOYCKOPDEHHOE TMpPSIMOJMHEHHOE JBW)KEHUE, CBOOOIHOE TAaJCHUEC TeJ, JBIDKCHHE
M0 OKPYKHOCTH, HWHEpIHs, B3aumonencTBue Ten, aud¢ys3us, OpOYHOBCKOE ABIKEHHE, CTPOCHHE
KHUJIKOCTEH W TBEpABIX TeJ, M3MEHEHHE O0beMa Tell NpU HarpeBaHuU (OXJIAXKIEHHH), TEIJIOBOE
paBHOBECUC, UCIIAPCHUEC, KOHACHCAILIUA, IIJIABJICHUC, KpHUCTALJIM3alsd, KUIICHUC, BJIIA)KHOCTh BO3AYyXa,
IMOBBIIICHUEC OABJICHUA ra3a IMpHU €ro Harp€BaHHuU B 3aKPBITOM COCYAC, CBA3bL MCXKIY MMapaMETpaMu
COCTOSIHUS Ta3a B U30TPOLIECCAX, ATEKTPU3ALMS TSN, B3aUMOJICHCTBHE 3aps/IOB;

OTHCHIBATh MEXAHMYECKOE JBIDKCHHE, WCIIONB3Ysl (U3MYECKUE BEIUYHHBI: KOOPJAMHATA, MYTh,
nepeMenieHnue, CKOpPoCTh, YCKOpPEHHE, Macca Teja, CWia, UMIYJbC Tella, KMHETHYeCKas JHEpTHs,
MOTCHITMAbHAS DHEPTUs, MEXaHu4yeckas paboTa, MEXaHWYECKas MOIIMHOCTh, TPHU OINHWCAHUU
MPAaBUIIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJB3YEMbIX BEIUYHH, UX 0003HAYCHUS W €IUHUIIBI,
HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE NaHHYIO (U3UUYECKYIO BETMUUHY C APYTUMU BEJTMUYUHAMU;

OIMUCBIBATh U3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEII U TEIUIOBLIC SABJICHUS, UCIIOJIB3Y (1)I/I3I/I‘-IGCKI/IC
BCJIMYHMHBI: OIABJICHUC ra3a, TCMIICPATypa, CPpCAHASA KUHCTUUCCKAA DHCPIUusad XaOTHUUICCKOTO JIBUKCHHUA
MOJIEKYJ, CPETHEKBaIpaTHYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPTHS,
pabota raza, Kod(PPUIMEHT MOJIE3HOTO ACHCTBUSA TEIUIOBOTO JABUTATEINSI; MPU ONMKUCAHUM MPABUIHHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIHYUH, WX O003HAUYEHUS M CIMHHUIIBI, HAXOIUThH
(bopMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3HUYECKYIO BEJTMUUHY C IPYTUMHU BETMYUHAMM,

ONKCBHIBATb H3YYEHHBIC DJJICKTPUYECKUE CBOMCTBA BCIIECTBA M JIIEKTPUYECKHUE SBIICHUS
(mporeccbl), UCHOIB3Ysd (PU3MUECKUE BEIMYMHBL 3JIEKTPUUECKUN 3apsill, SJIEKTpUYECKOoe IoJe,
HaIPSHKEHHOCTD I10JIs, MTOTEHIUaJ, Pa3HOCTh IOTEHIUAJIOB; IIPU ONHUCAHWM NPABWIBHO TPaKTOBATh
($u3MUeCKUil CMBICII UCTIONBb3YEMBIX BEIMYMH, UX O0O3HAYCHHS W CIUHHIIbI;, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTHMMHU BEIHYHMHAMU;

AHAJIIN3UPOBATH (I)I/ISI/ILIGCKI/IG nmponecCel MW  ABJICHUA, HCIOJIb3Yys @H3qucxne 3aKOHBI
W TpUHLMIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonsl HbroToHa, 3aKoH coxpaHeHUs



MEXaHUYECKOM JHEPruH, 3aKOH COXPAHEHHsS HMILYJIbCA, IPUHLMI CYNEPHO3ULUUA CUJI, IPUHLHUII
paBHOIIpaBud HWHCPLUUAIIBHBIX CHUCTEM OTCYCTA, MOJICKYJIAPHO-KUHCTUYCCKYIO TCOPHUIO CTPOCHHUA
BCIICCTBA, I'a30BbIC 3aKOHBI, CBA3b cpeﬂHeﬁ KHHETUIECKOU SHEPTHUU TCIJIOBOI'O ABUIKCHHA MOJICKYJI
¢ aOCOJIOTHOW TeMITepaTypoi, MEPBBIA 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAaHEHUS IJIEKTPUICCKOTO
3apsina, 3akoH KylloHa, mpW 53TOM pas3nuyuaTh CIOBECHYI (OpMyITHMpOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIpAXKEHHE U YCIOBHS (TPAHUIIbI, 00IaCTH ) MPUMEHUMOCTH;

OOBSACHATH OCHOBHEBIE IIPUHIMIIBL HeﬁCTBHH MalllvH, HpI/I60p0B U TCXHHYCCKHX YCTPOﬁCTB;
pa3jindaTtb yCJIOBUS UX 0€301I1aCHOTO MCITOIL30BaHUs B MMOBCEIHEBHOM KHN3HU,

BBIMOJIHATh  DKCIEPUMEHTBl [0 HCCIENOBAHUIO (U3NYECKUX SIBIEHUH M  IPOLECCOB
C MCIIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHUH, IPH 3TOM (POpMYITUpPOBATh MpodIeMy/3a1auy 1
TUIIOTE3y Y4YeOHOrO SKCIEPUMEHTa, COOHMpaTh YCTAHOBKY W3 MPEIOKEHHOrO 000pYIOBaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIC M3MEpPEHUs (PU3UYECKUX BEIMYMH, MPU 3TOM BBHIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEpPEeHHs] M HCIOJIb30BaTh HM3BECTHBIE METO/bl OLEHKH IOTPENIHOCTEH
W3MEPEHHUI;

UCCIIeIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIWYMHAMHU C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHuil, NpU 3TOM KOHCTPYUpPOBATh YCTAaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJIYYECHHOM
3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUjAe TalOiuil U rpaduKoB, JeNaTh BBIBOJBI MO pe3yjbTaTaM
UCCIIEIOBAHMSI;

coOroaTh mpaBuiia OE30MACHOTO TPyJa NPH MPOBEACHUN HMCCICIOBAHUN B paMKax y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W TPOEKTHOM JEATENBHOCTH C HCIIOJIB30BaHUEM
M3MEPUTEINIbHBIX YCTPOMCTB U 1a00paTOPHOT0 000PYI0BaAHMUS;

peliath pacueTHbIe 3aJauM C SBHO 33JaHHON (U3NYECKOM MOJAENBI0, UCHOJb3Ys (U3NYECKUe
3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJM3a yCIOBHS 3aJ]aui BHIOMPAThH (PU3HMUECKYIO0 MOJIEIb, BBIICIATh
dbusznyeckue BeIMUMHBI U (QOPMYJBI, HEOOXOJUMBIC [UIS €€ pEeIIeHUs, MPOBOAUTH PACUETHI
Y OLIEHWBATh PEATLHOCTD MOTYYEHHOTO 3HAUYCHUS (DU3HUECKON BEIIMYUHBL;

peuiaTh KadyeCTBEHHBbIE 3a/lauyd: BBICTpAUBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO IIEMOUKY
paccyXJIeHHl C UCTIOIh30BAHUEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (DU3MUECKHUX SBIICHHIA,

WCIIOJIb30BATh MPHU PEIICHUU YIeOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIIOTHHN IS
MOWCKA, CTPYKTYPHPOBAHHMSI, WHTEPIPETAIIMA M TPEACTABICHUS YYeOHOH W HAyYHO-TIOMYJISPHOMN
UHPOPMAIINH, TIOIYYCHHOW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUECKH AHATM3UPOBATH IOTyYaAEMYIO
uHdopmaImio;

IIPUBOAUTH NMPUMEPHI BKJIa/la POCCUNHCKUX U 3apyOeKHbIX YUEHbIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTOJIb30BAaTh TEOPETUUYECKHE 3HAHUS N0 (DU3MKE B MOBCEIHEBHOW XU3HH ISl O0OecredeHus
Oe3omacHOCTH TpU OOpalICHUH C TMPUOOpPaMU M TEXHUYECKHMMHU YCTPOMCTBAMH, AJSI COXpPAHEHHUS
3JI0pPOBBS U COOJIIO/IEHUS] HOPM IKOJIOTUYECKOTO MOBEJEHUS B OKpPY KalOILEeH Cpee;

paboTaTh B TpYMIE€ C BHIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX pOJIEH, IJIaHUPOBaTh palboTy
TPYIIbl, PAllMOHAIBHO PACIPEAEATh 00S3aHHOCTH U IJIAHUPOBAThH AESITENbHOCTh B HECTAHIAPTHBIX



CUTyallMsX, OLEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB TPYMINbl B PEIICHHE pPacCMaTPUBAEMOM
poOIIEMBI.

IIpeaMeTHbIe pe3yabTAaThl OCBOEHHUS MPOrPaMMBbI O (U3UKeE.
B npouecce nzydenuns kypca pusuku 6a3o0Boro ypoBHsS BO 2 ceMeCTpe 00yUaroUIUiics HAyUuTCs:

JEMOHCTPUPOBATh Ha MPUMEPAX poOJb U MeCTO (QU3UKU B (POPMHUPOBAHUH COBPEMEHHOI
HAay4yHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHON TEXHUKHM M TEXHOJIOTMH, B MPAKTHUYECKOU
JEeSTEIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA,

YUUTBIBaTh  TIPaHULBl  NPUMEHEHUS  W3YYEHHBIX  (U3MYECKMX  MOJAENe:  TOYeuHbIH
JJIIEKTPUYECKUHN 3apsif, JIyd CBETa, TOUYEYHBIM MCTOYHHUK CBETA, sACPHAs MOJENb aToMa, HYKJIOHHas
MOJIEJIb aTOMHOTO $i/Ipa MPH pelieHUH (PU3NIECKUX 3a/1aY;

pacnio3HaBaTh (pU3MYECKHE SBICHUS (MPOIECCh) W OOBICHATHP HMX HA OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA W KBAHTOBOW (DU3WKH: HSJIEKTpUUYECKash MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEHCTBUSA TOKA, B3aUMOJICHCTBHE MAarHUTOB, DJICKTPOMArHUTHAST WHTYKIIHS,
JeHCTBHE MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM M ABWXKYIIMMCS 3apsll, 3JE€KTPOMarHUTHbIE
KojeOaHusi W BOJIHBI, MPSMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTpPa)XKeHHe, MPeIOMIICHHUE,
unTepdepenys, nudpakurs U Mousgpu3alus CBeTa, AUCIEPCHs cBeTa, PoTodNeKTpruueckuii 3hdexT
(poroaddext), cBeToBOE naBICHHE, BO3HUKHOBEHHE IJIMHEHYATOTO CIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAsI U UICKYCCTBEHHAs PaJUOAKTUBHOCTD;

ONKCHIBATh M3YyUYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE, OINTUYECKUE,
AJIEKTPUYECKYI0 MPOBOJMMOCTb PA3JIUYHBIX CpEl) M DJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI),
UCHOJB3YS (PU3MUECKHE BEIIMYMHBL: JIEKTPUUYECKUN 3aps]], CHJla TOKa, 3JIEKTPUUYECKOE HaNpPsLKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, PA3HOCTh IMOTEHLHUAIOB, 3JIEKTPOJBIXKYIAs cuia, pabora TOKa,
MHAYKIHUS MarHuTHOrO MOjs, cwia Amiepa, cuina JIOpeHIa, MHIYKTMBHOCTb KaTyUIKH, DHEPIHs
AJIEKTPUUYECKOTO0 W MAarHUTHOTO TOJIEH, MEepHOJ M 4YacToTa KosieOaHWi B KosieOaTeabHOM KOHTYpE,
3apsl M CHJla TOKa B IIpoOlLecce TapMOHMYECKMX 3JIEKTPOMAarHUTHBIX KosiebaHuH, (OKycHoOe
paccTosiHHE W ONTHYECKas CUia JIMH3bI, IPU OMMCAHUM MPABMWIBHO TPAKTOBATh (PU3UYECKHIA CMBICIT
UCTIOJIb3YEMBIX BEJIMYHH, UX 0003HAYEHUS U €JUHUIIBI, YKA3bIBaTh (JOPMYJIbI, CBSI3BIBAIOIIHIE TAHHYIO
(u3nYecKyIo BeIUYUHY C APYTUMU BEIUYUHAMH;

OIMCHIBATh M3yUYEHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, MCIONB3Ys (PU3NUECKHE BEITUYHUHBI:
CKOPOCTh JJIGKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, DHEPTUS W HUMITYJIbC (DOTOHA,
nepuoj TMoylypacnajga, SHEprusi CBSA3M ATOMHBIX fJ€p, NpPHU OMNHCAHUM MPABHIBHO TPaKTOBATh
¢bu3nyecKnuil CMBICT UCTOJIB3YEMBIX BEIMYUH, UX O003HAYEHMS] M €IUHUIBI, yKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTUMHU BEIMYUHAMH, BBIYUCIATH 3HAYCHHE
bu3UYECKOIl BETUYNHBL;

aHaNM3UpOBaTh (PU3MUECKUE TIPOLECChl U  SBICHMSA, WUCHONB3Yd (PU3MUECKUE 3aKOHBI
W IMMPUHIUIIBI: 3aKOH OMa, 3aKOHBI MMOCJICAOBATCIIBHOIO U MapaAJUICIIbHOTO COCAMHCHUSA ITPOBOJAHUKOB,
3ak0H  JDkoyns-JIeHnma, 3akOH — JJIEKTPOMAarHUTHOW —~ MHAYKIMM, 3aKOH  MPSIMOJMHEHWHOIO
pacmlpoCTpaHEHHUSI CBETa, 3aKOHBI OTPAXKCHHUS CBETa, 3aKOHBI IPEIIOMIICHUS CBETa, ypaBHEHUE
OiHmTeHa s Gororddexra, 3aKOH COXpaHEHUSI SHEPIHH, 3aKOH COXPAHCHHS WUMITYJIbCa, 3aKOH
COXpaHEHHS JIEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHUsT MacCOBOTO YHCIIa, MOCTYJaThl bopa, 3aKoH



pPallMOAaKTUBHOIO pacmajaa, IpH 3TOM pa3indyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUSA (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OMPEACIIATL HAIPABJICHUC BCKTOPA MHAYKIIMW MArHuTHOI'O ITOJISA MPOBOJHHUKA C TOKOM, CHIJIbI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OMHCHIBATh U300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBINIOJHATh  DKCIEPUMEHTHI 10 HCCIEAOBAHUI0 (PU3MYECKUX SIBICHUH U  IPOILIECCOB
C UCTOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHUMU: MPHU 3TOM (POpMYIHUpOBaTH MpodieMy/3agady
U TUNOTE3y Y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYyJOBaHUS,
IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOJBI;

OCYIIECTBIISATh MPSIMBbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIWYMH, NPU 3TOM BBIOMPAThH
ONTUMAIILHBIA CIOCO0 HM3MEpPEHHUs] M HCIOJIb30BATh W3BECTHBIE METOJBI OICHKH IOTPEUIHOCTEH
WU3MEPEHU;

HCCTIE0BAaTh 3aBUCUMOCTH (PHU3WYECKUX BETUYMH C MCIOJIB30BAHUEM MPSIMBIX U3MEPEHUMN: MPU
3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (GUKCUPOBATH PE3yJbTAThI MOJYYEHHON 3aBUCUMOCTH (DPU3UYECKUX
BEJIMYMH B BUJIE TaOIHIl U TpauKOB, AeNaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0mro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEJCHUU HCCIIEIOBAaHUN B paMKax y4eOHOTro
HKCIEPUMEHTa, Y4eOHO-UCCIEA0BATEIbCKOW W MPOEKTHOM JAEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS;

pemaTh pacueTHbIC 3aJlaud C SIBHO 33/J1aHHON (PM3MYECKOH MOJEbI0, UCHOIb3Yysd (hU3NYECKHE
3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7audl BHIOMPATh PU3MUECKYIO MOJEIb, BHIACTATD
¢usznyeckue BeIMYMHBI U (QOpPMYyJbl, HEOOXOOUMBbIE Ui €€ pEeIlIeHUs, IPOBOJAUTH PacuUeThl
Y OLIEHUBATh PEAJILHOCTD MOJyYEHHOT0 3HAU€HUS (PU3HUECKON BEJIMYUHBL;

pfiiaTb Ka4YC€CTBCHHBIC 3aJayM: BBICTpauWBaTh JIOTUYCCKH HCIPOTHUBOPCYHMBYIO LECIIOYKY
paCCY)KI[eHI/Iﬁ C UCIIOJIb30BAHHUEM HM3YUYCHHBIX 3aKOHOB, 3aKOHOMepHOCTCﬁ u (1)I/ISI/I‘IGCKI/IX HBHGHHﬁ;

UCIOJIb30BATh MIPH PEIIeHUH YUeOHBIX 3ajau COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIpPETALMH U MpPEICTaBICHHUs y4yeOHOM M Hay4yHO-TOMYJISIPHOM
UHPOpPMAaLINK, TOIYYEHHOW W3 pa3IMYHBIX MCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATH IOJIy4aEMYIO
UH(POPMALIHUIO;

00BICHITH MMPUHIUIIBI )IGI\/'ICTBI/H[ MallluH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, pasiinvdaTtb
YCIIOBHUA UX 0€30IaCHOTO HCIIOIL30BaHMUS B HOBCQ}]HGBHO?I KHU3HU,

MIPUBOJUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KM3HU A 0OecreyeHHs
0e30MacHOCTH TMPHU OOpaIlllEeHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU, AN COXPAHECHUS
3JI0pPOBbS U COOIOACHHS] HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH Cpelie;

paboTaTe B TpYyIIE C BBIMOJIHEHHEM pPa3IMYHBIX COLMANBHBIX pOJICH, MIAaHUPOBaTh pPaboTy
IpynInbl, pallOHAIBHO PACHpelesTh 005S3aHHOCTU U IJIAaHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyalusaXx, OLHCHHUBATL BKJIAJ KaXA0Tr0 M3 YYACTHUKOB TIPYIIIbI B PCHICHUC paCCManI/IBaeMOI;'I
POOJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

No
n/m

HaumeHoBaHMe pa3iaejioB U TeM NPOTrPaMMbl, TeM YU4eOHbIX
3aHATHH

Yy

I13

CP

Paznen 1.®@u3uka u MeTObI HAYYHOI0 TO3HAHMS
1.1 Quzuxa u Memoovl HAYYHO20 NO3HAHUS

dwu3uka — Hayka o npupojie. MoaenupoBanue GU3HIECKUX
SBJICHUH U mpoueccoB. Posb 1 MecTo pU3MKH B
(bopMHpPOBaHNN COBPEMEHHON HAYYHOH KapTHHBI MUpA, B
IPAKTUYECKOMN NEATEIbHOCTH JIFOIEH.

Hroro no pazgeny 1

Pa3gen 2 MexaHuka
2.1 Kunemamuxa

Mexanndeckoe aBikeHne. OTHOCHUTETLHOCTD
MEXaHUYECKOro IBUkeHus. [lepemerenre, CKopocTs,
YCKOpPEHHE.

PaBHOMEpHOE NPSIMOJIMHEHHOE ABHKEHHE

PaBHOYCKOpEHHOE IPSIMOJTMHEWHOE IBIKEHUE

CBoOoaHOE TazieHne. Y CKopeHne CBOOOHOTO M ICHHS
KpuBonuneiinoe nsmxenue. [IBmkeHne MaTepuaabHOW TOUKH
110 OKPY)KHOCTH

2.2 Juuamuxa

[Tpuniun otHocuTensHOCTH ["anunes. MHepuuanbHbie
cuctembl orcuera. [lepBrbiit 3akoH HproToHa

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropon
3akoH HbloTOHA N1 MaTepraibHOU TOUKH

Tperun 3akoH Hpr0TOHA [17151 MaTEpUAIBHBIX TOYEK

3akoH BceMupHOro TaroreHus. Cuna tsxectu. [lepBas
KOCMMYECKasi CKOPOCTb
Cwita ynipyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. Koadpdunment tpenus. Cuna conpoTUBICHUS
IIPH IBMOKEHUH TeEJIa B )KUJKOCTH WM rase

[ToctynaTensHOe U BpalaTeabHOE ABMKEHUE A0COTIOTHO
TBEpAOro Tena. MomeHt cuiibl. [1nedo cunbl. YcnoBus
paBHOBECHs TBEPIOIO Teja

JlabGopaTtopnas padora «lcciaenoBanue ycinoBuii
paBHOBECHSI TBEPJIOTO TEa, UMEIOIIETO OCh BPAILICHUS

2.3 3akoHbl cOXpaHeHus 6 Mexanuxe




NMnynec MaTepuabHONW TOYKH, CUCTEMBI MATEPUAJIbHBIX
ToueK. VIMITyJIbe CHIIbl. 3aKOH COXPaHEHUS UMILYJIbCa.
PeakTuBHOE nBUXKEHUE

Pa6ora u moutHOCTH cuitbl. KuneTnueckas sHeprus
MaTepuaIbHOW TOYKH. Teopema 00 N3MEHEHUH KHHETUYECKON
SHEPruu

[TorenuunansHas sHeprus. [loTeHunanbHas SHEpPrus ynpyro
nedopMUpOBaHHOM NpY>KuHBL. [loTeHManbHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMITH

[ToreHumanbHbIE M HETIOTEHIMANIBHBIE CHITBl. CBA3b paObOTHI
HEIMMOTCHIINAJIbHBIX CUJI C UBMCHCHUEM MEXaHUYECKOH
SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUS MEXaHUYECKOW
SHEPIUU

JlabopaTtopHnasi padora «/ccrnenoBanue cBsI3u pabOTHI CHITBI
C U3BMEHEHUEM MEXaHUYECKOM SHEpruu Tejla Ha IpUMepe
PaCTSKEHUS PE3UHOBOIO KIYTa»

Hroro no pasaeny 2

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

10

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.
Bbpoynosckoe nuxkenue. uddyszus

XapakTep JBUKEHHS U B3aUMOJEHCTBHS YaCTHUL] BEIIECTBA.
Mojienu CTpoeHus I'a30B, KUAKOCTEN U TBEPABIX TEI

11

Macca monekyn. KonunyectBo BemectBa. [loctostHHas
ABoraznpo. TennmoBoe paBHoBecue. TemnepaTtypa u eé
m3mepenue. [lkana remneparyp Lleascust

12

Wneanbhsiii raz B MKT. OcaoBHoe ypaBHeHre MKT

13

AOcomoTHas TeMrepaTypa Kak Mepa CpeHe KHHETUIECKOM
SHEPIruu JBHKEHUS MOJIEKYJI. Y paBHeHHEe MeHaeneeBa-
Knaneitpona

14

3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGoparopnas padora «lccnenoBanue 3aBUCUMOCTH
MEXY IapaMeTpaMu COCTOSIHUS Pa3pesKeHHOI0 ra3ay

15

W3omporieccsl B uaealbHOM raze u ux rpaduyeckoe
IIpeJICTaBICHHE

3.2 Ocho6bl mepmMoOUHAMUKU

BHyTpeHHsI dHEeprus TEpMOJUHAMAYECKOU CUCTEMBI U

16 crocoObl e€ u3MeHenus. KonndyectBo TemioTs! U pabora.
BHyTpeHHss SHEprusi 0THOATOMHOT'O UJEAIbHOTO Ta3a
Bunael rerionepenaun
VY aenpHas TEIIOEMKOCTH BemecTBa. Koau4ecTBo TemioTsl
17 npu Terjonepeaaye. AauadaTHbIHN mporecce

JlaGoparopnas padora «/3mepenue yaenpHon
TEIJIOEMKOCTHY




18

I1epBbIil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K
U301poleccam

HeoOpatumocTs nporieccos B mpupoae. Bropoii 3akon
TEPMOJUHAMUKI

19

[Tpunmun gevicteust u KIIJ] TernmoBoi MamuHbl
[uxn Kapuo u ero KII/]
DKOJIOTHYECKUE MPOOJIEMbI TEIUIOYHEPTeTUKU

3.3 Aepecamusie cocmosinus eewecmsa. Pazosvle nepexoovl

20

[TapoobpazoBanue u kKoHAeHCanws. Vcnapenue u KumeHue
AOconroTHAs 1 OTHOCUTEbHAS BIIAYKHOCThH BO3TyXa.
HacpimeHHb1i nap

21

Tsepaoe Teno. Kpucramnnueckue u aMmopQHbIe Tena.
AHM30TpONUS CBOWCTB KPUCTAILIOB. JKUAKNE KPUCTAIUIBIL.
CoBpeMeHHbIE MaTepUalIbl

[InaBnenue u Kpuctammsanus. Y AejibHas TeIUIoTa
riaBnenus. CyOnumarus

YpaBHEHHE TETUIOBOTO OajaHca

Hroro no pazneny 3

10

Paznen 4.9JIEKTPOJIMHAMUKA
4.1 DnekTpocTaTuka

22

OnexTpuzanus Tejl. JNeKTpUYECKUH 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAI0B

ITpoBOAHMKY, TUAIEKTPUKH U TIOJTYTIPOBOJHUKU. 3aKOH
COXpaHEHHUs JIEKTPUUYECKOTO 3apsia

B3aumopneucTsue 3apsnoB. 3akoH Kyiona. Touednsin’
AIEKTPUYECKUHU 3apsij

23

Hanpsix€HHoCTh 251ekTpryeckoro nois. Ipuanun
CYNEPIO3ULUH ICKTPUUECKUX TosIeH. JInnuu
HaIPsKEHHOCTU

Pab6ota cun anekrpoctarnyeckoro nosns. Ilorenuuan.
PasnocThs noreHnManoB

ITpoBOAHMKY U TUAIEKTPUKH B HIEKTPOCTATUUECKOM I10JIE.
JlnmanexkTpudeckas IPOHUIIAEMOCTh

24

OnextpoeéMkocTs. Konnencatop

DIEKTPOEMKOCTD INIOCKOTO0 KOHJEHCATOPA. DHEPTHUs
3apsHKEHHOT0 KOH/EHCaTopa

JlabopaTopHasi padora "/3MepeHue 3J1eKTpOEMKOCTH
KOHIeHcaTopa"

25

[TpuHIMI AeCTBUS U IPUMEHEHHE KOHACHCATOPOB,
KOIMUPOBAIBHOTO amnmnapara, CTpyHHOro MpuHTEepa.
DJeKTpocTaTHUecKas 3alluTa. 3a3eMJIeHHe dIEKTPOpruOopoB

4.2 Ilocmosinnolil s1exkmpudeckuit mox. Toku 8 pasiuunvix cpeoax

26

DIEKTPUYECKHA TOK, YCIOBHS €r0 CYIISCTBOBAHUS.
[TocrostubIii TOK. Crna Toka. Hanpsokenue. ConpoTHBIICHHE.
3akon Oma 1 yyacTKa 1emnu

[TocnenoBarenpHOE, ApaLIEIBHOE, CMEIIAHHOE COCTMHCHHE




IMPOBOIHHUKOB.

PaboTa 1 MOITHOCTB ANIEKTPUUECKOTO TOKA. 3aKOH JKoysi-
Jlenna

27 3axon OMa i OJTHOM (3aMKHYTO# ) SIEKTPUYECKOH 1IeTIH.
KopoTtkoe 3aMbIkanue.

JladopaTropnas padora «M3mepenue 3/]C ucrounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

DIIeKTpOHHAs MMPOBOUMOCTD TBEPIBIX METAJIIOB.
3aBUCHMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.
28 CBepXIpOBOIUMOCTb. 1
DNEeKTpUYECKUH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
MTYYKOB

[TorynpoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAs
npoBoANMOCTh. CBOKMCTBa p—n-TIepexoa.

29 [TosrynpoBOIHUKOBBIE TPUOOPHI 1
DIEKTPUYECKUH TOK B paCTBOpaxX M paciuiaBax 3JEKTPOJIHUTOB.
DJIEKTPOJIMTHICCKAS JUCCOIMAIIHS. DIICKTPOJIN3

DIIeKTPpUUECKUH TOK B Tazax. CaMOCTOATENbHBIN U

30 . 1
HECaMOCTOSTENbHBIM pa3psia. MosHus. [1nazma

31 DrexTpuyeckre NpuOophl U yCTPOMCTBA U UX MPAKTUUECKOE 1
npuMmeHeHue. [IpaBuia TeXHUKH O€301MaCHOCTH
HToro no pazaeay 4 4 2 2 2

32 JlnbdepernmpoBaHHbIN 3a4ET 1

OBIHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 221 6 2 2

IIpomexxyTouHas arrecranusa B ¢opme
0O6BeM yuebHOTO BpeMEeHH, 3aTPAYMBAEMOT0 Ha IIPOBeJIeHHe OIeHOYHBIX MpoIreAyp - 1 Jac

2 CEMECTP

Ne

wmn | HauMeHOBaHue Pa3iesioB H TeM NPOrPaMMBI, TeM

yueOHBbIX 3aHATHI




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

IIpomexyTouHas arTecTanys B popme
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
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