npunoxenue 2.25 x OIIOII no cnermansHOCTH CITO

09.02.07 ndopmannoHHbIE CHCTEMBI U IPOTPaMMHUPOBaHHE

npunoxenue 2.24 x OIIOII no cnenuansHOCTH CITO

44.02.06 IIpodeccuonansHoe 00yueHne (10 OTPaCIIsIM)

npuiioxenue 2.22 k OIIOII no cneunansHocTy CIIO

10.02.05 Obecneuenre HHPOPMALMOHHON OE30MTACHOCTH aBTOMATH3HPOBAHHBIX CHCTEM
npunoxernne 2.20 k OIIOIT mo criermansHOCTH CITO

21.02.19 3emrueycTpoiicTBO

npuioxenne 2.18 k OITIOIT mo mpodeccun CITO

09.01.03 Oneparop HHPOPMALTUOHHBIX CUCTEM U PECYPCOB

PABOYAS ITPOTPAMMA
yueOHoro npeamera «@usuka
0a30BBIi YPOBEHB

poHIb TTOTy4aeMoro npodeccnoHaabHOTO 00pa30BaHMS:

TEXHOJOTUYECKUM (MH(DOPMAITMOHHO-TEXHOJIOTUYECKHI)



MNOACHUTEJIbHAS 3AIINCKA

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
nonmydyaeMoil mpodeccun wnm  cneuuanbHocTh:  09.02.07MHpOpMAIIMOHHBIE  CHUCTEMBI U
nporpammupoBanue, 44.02.06 [IpopeccronansHoe odyuenue (o orpacisam), 10.02.05 Obecnieuenue
MHPOPMALIMOHHON 0€30macHOCTH aBTOMATHU3MPOBaHHBIX cucreM, 21.02.19 3emneyctpoiicTso,
09.01.03 Onepatop HHGOPMAITMOHHBIX CUCTEM B PECYPCOB.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «®U3UKA»

®du3uka Kak Hayka o Haubosiee OOIIMX 3aKOHAX IMPHUPOABI, BHICTYIAs B KauyecTBE y4eOHOTro
npeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaromeMm mupe. Kypc ¢pusuku -
CUCTEMOOOpa3yIOUINI /Il €CTECTBEHHO-HAYYHBIX YUYeOHBIX MPEIMETOB, IOCKOJIbKY (QHU3UUYECKHEe
3aKOHBI JIS)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, M3y4aeMbIX XHMHEH, Ouosorueit, Qpusnueckoi
reorpadueii u actpoHommueit. lcmonp3oBaHWe W AKTHBHOE MPUMEHEHHE (U3MYECKUX 3HAHHUM
olpesieNsieT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX TEXHOJOTHH B cepe IHepreTuku, TpaHCIopTa,
OCBOEHHUSI KOCMOCA, MOJIyY€HHs HOBBIX MaTepUajoB C 3a/laHHBIMHM CBOMCTBaMU U Apyrux. M3yuenue
(GU3uKH BHOCUT OCHOBHOW BKJIaJd B (OPMHUPOBAHHE ECTECTBEHHO-HAyYHOW KapTUHBI MHUpa
oOyuaromuxcsi, B popMUpOBaHUE YMEHMHM MPUMEHSATh HAy4HbBI METOJl MO3HAHUS MPHU BHIOJHEHUU
UMM y4eOHbIX UCCIIETOBaHUM.

B ocHOBy kypca pu3uku miisi ypoBHSI CpeaHEro oOImiero oOpa3oBaHUsS TMOJIOKEH PsI UIEH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Wnes uenoctHoctu. B cooTBeTcTBUM € HEH Kypc SBISETCS JIOTUYECKH 3aBEpPUICHHBIM,
OH COJEpPXKHUT MaTepuaj M3 BCeX pa3/leioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCHMYECKOM, TaK
Y COBpEMEHHOU (PU3HKHU.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Heil MaTepuan Kypca (U3MKU OOBEIUHEH BOKPYT
¢uznueckux teopuil. Benymum B Kypce siBisieTcst GopMHpOBaHHE MPENCTaBICHUM O CTPYKTYpPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U IOJIE.

I/II[C?[ TyMaHWUTapu3alnu. Peanmaum[ nacu I1mpeanojgaract HMCIOJb30BAHUC TYMAHUTAPHOI'O
IIOTCHIKAaJIa (1)I/I3I/ILI€CKOI‘/JI HAayKH, OCMBICIICHUC CBA3U PA3BUTHA (I)I/ISI/IKI/I C Pa3BUTHEM O6IJ_ICCTB21,
a TaKKC C MUPOBO33PCHUCCKMMU, HPABCTBCHHBIMHA N SKOJIOTHYCCKUMHA HpO6J’I€MaMI/I.

Wnes npuxiagHoit HampasieHHOCTH. Kypce ¢u3mku mpeanosnaraer 3HaKOMCTBO C IIHPOKHUM
KPYrOM TEXHHUUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

HUnes »xonoruzanuu peaimn3yeTcda IHOCPEACTBOM  BBCACHHUA  JJICMCHTOB  COACPIKAHUA,
IOCBANICHHBIX O9KOJIOTHYCCKHM np06neMaM COBpPEMCHHOCTH, KOTOPBIC CBA3aHbI C Pa3BUTUCM TCXHUKU
u TeXHOHOFHﬁ, a TaKXKeE O6CY)KI[€HI/I$I HpO6J’I€M paunoOHaJIbHOI'O IMPpHUPOIOIIOJIb30BAHUA
1 DKOJIOTHYECKOM 0€30IaCHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeaHero oomero obpazoBaHus
ABISIOTCS  (u3ndeckue Teopuu ((OpMHpPOBAHME TMPEICTABICHUH O CTPYKType IOCTPOSHUS
busznyeckoil Teopuu, poilu (PyHAAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJICTaBICHUSIX O MPUPOJE, FPAHULIAX IPUMEHUMOCTH TEOPUH, JIJIsl ONUCAHUS ECTECTBEHHO-HAYUHBIX
SBIIGHUH U MPOIIECCOB).



CHCTEeMHO-JIeATENBHOCTHBIA TMOAXO0 B Kypce (DM3MKM peann3yeTcsi MpekIe BCEro 3a cuer
OpraHM3ali SKCIEPUMEHTAIbHON JesTenbHOCTH oOydaromuxcs. g 6a30Boro ypoBHS Kypca
GU3MKM — 93TO HCIOJNB30BAHUE CHUCTEMBl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB
1 1a00paTOPHBIX paboT, KOTOpPBIE B paboueii mporpamme 1o (u3uke 00beAMHEHBI B OOITUH CITHCOK
VYCHUYECKUX TMPAKTUUYECKHX paboT. BwigeneHune B yKa3aHHOM MepevyHe J1abopaTOPHBIX pador,
MIPOBOJIUMBIX JIJISI KOHTPOJIS M OIEHKH, OCYIIECTBIIETCS YYaCTHUKAMU 00pa30oBaTEIBLHOTO Ipoliecca
UCXOs U3 0OCOOCHHOCTEH MIIaHUPOBaHUS U OCHaIeHHs KabuHeTa pusuku. [Ipu sTom obecrieunBaeTcst
OBJIaICHUEC 06y‘-IaIOHII/IMI/IC$I YMCHUSAMU TPOBOAUTHL KOCBCHHBIC H3MCPCHUSA, HUCCICAO0BAHUA
3aBUCUMOCTEH (PU3NYECKUX BETMYHMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Pemenne pacueTHbIX U KaU€CTBEHHBIX 33/a4 C 3aJaHHON (PU3NUYECKON MOJEINbI0, TTO3BOJISAIONIEEe
IIPUMEHATH U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeisia Kypca, Tak U UHTETpUpYsI
3HaHUS W3 pa3HbIX pasznenoB. JIIs KadyeCTBEHHBIX 3a7a4 IPUOPUTETOM SBILIFOTCA 3aJaHUs
Ha 00BSICHEHUE NPOTEKAHUs (PU3MUECKUX SBJICHUH M MPOLIECCOB B OKPY>KAIOLIEH JKU3HHU, TpeOyolye
BbIOOpa (hU3MUECKON MOJIENH ISl CUTyalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmMu ®PI'OC COO k marepuanbHO-TEXHUYECKOMY OOECIEUEHHUIO
y4eOHOro Tporecca 0a30BbI ypOBEHb Kypca (PU3UKHM HAa YPOBHE CpeaHero oOmero oOpa3oBaHHs
U3y4YaeTcs B YCIOBUAX NMPEAMETHOrO KaOMHeTa (PU3UKHU MU B YCIOBHUIX MHTEIPUPOBAHHOIO KaOUHETa
MPEAMETOB  €CTECTBEHHO-Hay4yHOro 1ukiaa. Hamnume B kabunere (u3Mku HEOOXOIUMOTO
71a00paTOPHOTO 0OOPYAOBAHMS IS BHIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe Mo (QU3MKE YYEHUYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOTO 000pyA0BaHuUs 0043aTEIBHO.

JleMoHCTpauroHHOEe 000pyAoBaHue GOpMUPYETCS B COOTBETCTBUHU C MPUHIIMIIOM MUHUMAIbHON
JIOCTaTOYHOCTH W OOECIHEeYMBAET MOCTAHOBKY IEPEUYMCICHHBIX B pabodeil mporpamMme mo usuke
KJIIOYEBBIX JIEMOHCTPALUN JJIs MCCIEAOBAHUSA H3Y4YAaeMbIX SIBJICHUH M IIPOLECCOB, SMIUPUUECKUX
U QyH/ITaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE JUIsl YYEHHYECKMX MPAKTUYECKUX PaboT (opMupyercs B BHJE
TEMaTUYECKUX KOMILJIEKTOB U 00€CIIeYMBAETCS] B pacyeTe OJHOI0 KOMILJIEKTA Ha JIBYX 00YyYaroLIUXCs.
Tematuueckue KOMIUIEKTBHI J1TaOOpAaTOPHOrO  OOOPYZOBaHUS IOCTPOEHBI HAa  KOMIUIEKCHOM
MCIIOJIb30BAaHUU AaHAJOrOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX
CHCTEM B BHJIE IIM(PPOBBIX T1a00paTOpUil.

[IpenogaBaTenb caMOCTOSTENIBHO BBIOMPAET TEMBI J1a00OpaTOPHBIX PadOT U OMBITOB U3 paboueit
pOTrpaMMbl 10 (pU3MKe, yUUTHIBAS HHIUBUAYabHbIE 0OCOOEHHOCTH 00YUaIOIIUXCS.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «®U3UKA»
OCHOBHBIMH LIENISIMU U3Y4€HHUsI GU3UKU B 00ILIeM 00pa30BaHUHU SBIISIFOTCSA:

dopMupoBaHUE HHTEpPECAa W CTPEMIICHUS OOYyYaromMXCS K HAYYHOMY H3YYEHHUIO IMPHPOIHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

Pa3BuTHe nipencTaBiIeHU O HAYYHOM METOJI€ TIO3HAHUS U (DOPMHPOBAHKE UCCIICIOBATEIHECKOTO
OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

®opMHUpoBaHUE HAyYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4YE€HHs OCHOB CTPOEHUSI MaTEpUU
U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUe YMEHUW OOBSCHATH SBJICHHS C HCIOJB30BaHWEM (DU3MUSCKHUX 3HAHUI
Y HayYHBIX JI0Ka3aTeJIbCTB;

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



JlocTikeHue 3TuX 1esei o6ecreunBaeTcsl pelieHneM CIEAYIOUINX 3a4a4u B MpoLecce U3yUeHHs
Kypca (pU3MKM Ha ypOBHE CpeJIHEero o0iero o0pa3oBaHus:

[Tpuobperenue cucteMbl 3HaHUM 00 OOIUX (PU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKITIOYAss MEXaHUKY, MOJEKYJSIPHYIO (H3HUKY, DJIEKTPOJAUHAMHKY, KBAHTOBYIO (DM3UKY W DIIEMEHTHI
acTpou3uky;

®dopmMupoBaHUE YMEHUN NPUMEHATh TEOPETHUECKHE 3HAHUA Ui OOBACHEHUS (U3MYECKUX
ABJICHUM B IIPUPOAE U JUIS IPUHATHUSA IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;

OcBoeHue crocoOOB pPELIEHUS PA3IUYHBIX 3aJad C SIBHO 3aJaHHON (U3NYECKON MOJEINblo,
3aja4, MOJPa3yMEBAIONINX CAMOCTOSTENILHOE CO3JaHuE (PUINYECKOM MOJAENH, COOTBETCTBYIOLICH
YCJIOBHSIM 33]1a4H;

[Tonnmanne GU3NYECKUX OCHOB M MPHUHIMIIOB JIEHCTBUS TEXHUYECKHX YCTPONCTB
Y TEXHOJOTUYECKHX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJ'Ia,Z[CHI/Ie MCTOAAMU  CaMOCTOATCJIBHOI'O IJIAHUPOBAHUA U IIPOBCACHHUA (I)I/I3I/IIICCKI/IX
SKCIICPUMCHTOB, aHalluda W HHTCPIPETAlUN I/IH(l)OpMaIII/II/I, OmnpeaciicHud JOCTOBCPHOCTHU
MMOJIYYCHHOI'O PE3yJIbTaTa,

Co3nmanne yCIOBUW I Pa3BUTHA YMEHHH IPOEKTHO-MCCIEIOBATEIHCKON, TBOPYECKOM
JIEATENBLHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA»B YYEBHOM IIVIAHE

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

COAEPKXAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA)»

1 CEMECTP

Pa3nea 1. ®usnka 1 METOABI HAYYHOTO TO3HAHUS.

®usuka - Hayka o npupoze. HayuHble MeTOapl IO3HAHUA OKpyXkKarowero mupa. Pousb
HKCIIEPUMEHTA ¥ TEOPHH B MPOIIECcCe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue ¢pu3nyecKuX sBJIEHUM U nporeccoB. Hayunble runoressl. @u3nyeckue 3aKOHbI
U Teopuu. ['paHUIBI TPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpUHIIUT COOTBETCTBUSI.

Porr w wMecro ¢umsukm B (QopMuUpOBaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHPA,
B IIPAKTHUYECKOH JEATEIbHOCTH JIIOICH.

JleMoHCTpanuu.

AHanoroBblie ¥ IU(PPOBBIC U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pazgen 2. Mexanuka.

Tema 1. Kunemartuka

Mexannueckoe aBukeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro ABMKeHHsA. Cuctema oTcuera.
Tpaexropus.



[lepememienue, CKOpocTh (CpeiHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U YCKOpEHHE
MaTepHaHBHOﬁ TOYKH, HUX TMPOCKIHMU HA OCH CHUCTCMbl KOOpAHWHAT. Crnoxxenue HepCMCIJ_IeHI/Iﬁ
U CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMPSAMOJIMHEWHOe JBWkKeHue. ['paduku 3aBUCHMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMEIICHUS MATEPHAIBHON TOUYKH OT BPEMEHH.

CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO TafCHUSI.

KpuBonuneliHoe amxeHue. [{BrkeHHe MaTepUaIbHOW TOUKHU IO OKPY>KHOCTH C IIOCTOSTHHOM 110
MOJYJII0 CKOPOCTBbIO. YTJIOBas CKOPOCTb, JIMHEHHas ckopocTh. Ileproa u dactoTa oOpalleHus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuyeckue ycTpoicTBa M NPAKTUYECKOE IPUMEHEHHUE: CHUAOMETp, IBUKEHHE CHapsI0B,
LIENTHBIE U PEMEHHBIE NTEpeIadH.

JleMoHCTpanmmu.

Mopenb cucTeMsl 0TCUETa, WUTFOCTPALMS KWHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenuie Ten B BO31yXe U B pa3peKECHHOM IIPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpOIIEHHOI0 MO YTJIOM K TOPU30HTY M TOPU30HTAIIBHO.
N3mepenue yckopeHHst CBOOOIHOTO MaJCHuUs.

HamnpasneHue cKOpocTH IpU JBUKEHUU 110 OKPYKHOCTH.

Y4eHn4eckuil SKCIIEPUMEHT, T1abopaTOpHbIE paboThI

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LENBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUs MEXAY IYTSAMH, IPOWICHHBIMU TEJIOM 3a IIOCJEN0BATEIIbHBIE
paBHBIE ITPOMEXKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JBHKEHHH C HAYAJBbHON CKOPOCTHIO, PABHOM
HYJIIO.

N3yueHue nBMKEHUS MAapUKa B BA3KOW KUIKOCTH.
Nzyyenne nuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Jlunamuka.

IIpunnun ortHocurensHocTH ['anmnes. IlepBbii 3akoH Hprorona. MHepruanbHble CHCTEMBI
oTcyerTa.

Macca tena. Cuna. [Ipunuun cyneprno3uiuu cui. Bropoit 3akon HeroToHa 11st MmaTepuanibHON
Touku. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHATIBHBIX TOYEK.

3akoH BceMUpHOro TsaroreHust. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunbl TpeHust (1mokosi, ckojibxkeHus, kayeHusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPeHHsI CKOJNBXKEHUS M cuia TpeHus mnokos. Koaddumment tpenus. Cuna CONPOTHBICHUS TPU
JIBIDKEHUU TEJa B KUIAKOCTH WM ra3e.

HOCTyrIaTeJ'II)HOC " BpallaTCJIbHOC IBUKCHHUEC a0COJIFOTHO TBEPAOTO TCA.

MOMEHT CcHJIbl OTHOCUTENBHO OCH BpaieHus. [linedo cuibl. YCaoBHS paBHOBECHS TBEPIOTrO
Tena.

Texunueckue YCTpOﬁCTBa H  MPAKTHUYCCKOC IIPUMCHCHUC!: NOAIIMITHUKHK, JIBHMIKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

JleMoHCTpanuu.

SIBrieHnE MHEPUUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(opMaruu.
HesecomocTs. Bec Tena npu yCKOPEHHOM MTOABEME U M1aJICHUU.
CpaBHEeHHUE CUIT TPEHUS TIOKOS, KAUEHUS U CKOJIbKCHHUS.
YcnoBus paBHOBECUs TBEPAOro Tesia. Buabl paBHOBECHS.
Y4eHn4eckuil SKCIIEPUMEHT, T1abopaTOpHbIE paboThHI
W3ydenue nmxeHust Opycka 1o HAKIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMUX B MPY>KUHE U PE3MHOBOM 00pasLe,
OT Ux JehopMalny.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOIO Tella, MMEIOIIETO OCh BPAILICHUSI.
Tema 3. 3akOHBI COXpaHEHHS B MEXaHHKE.

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbl MATCPUAJIBHBIX TOYCK. I/IMHy.]'ILC CHIJIbI
U UBMCHCHHUC UMITYJILCA TEJIa. 3aKkoH COXpPAaHCHUSA UMITYJIbCA. PeakTuBHOE IBMKEHHE.

Pa6ota cuibl. MOITHOCTH CHJIBIL.
Kunernueckast s3Heprusi MarepuaibHOM Touku. TeopeMa 00 N3MEHEHUU KHHETUUECKON SHEPTHH.

[lorenunanbHas sHeprus. IloTeHuuanbHass SHEprust ynpyro AeQOpMUPOBAHHON MPYKHUHBI.
[ToreHuuanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

HOTGHHI/IaJ'II)HBIe N HCNOTCHLHAJIBHBIC CHIIBI. CBs3p pa6OTI>I HCIMOTCHIHUAJIBHBIX  CHJI
C U3MECHEHHEM MEXaHHYECKOM OHCPIvur CUCTCMBI TCIJI. 3akoH COXpaHCHUA MEXaHUJeCKOM OHCPIruu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHSL.



TexHuueckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHUE: BOIOMET, KOIIEep, IPYKUHHBIN
MIACTOJIET, JBUYKEHUE PAKET.

JleMoHCTpanuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE OBMIKCHUE.

[Tepexo mOTEHITHATBHOM YHEPTHH B KHHETUUECKYIO 1 OOPaTHO.

YyeHnueckui IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI

N3yyenne abCOMOTHO HEYNPYTOTo yaapa ¢ TOMOMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3U pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHYECKOM OHEPIruu TCJIa Ha MPUMECPE
pacTsKEHUA PE3UHOBOI'O KT'yTa.

Pa3gen 3. MonekynspHas pusznuka u TepMOJUHAMUKA.
Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPHUH.

OCHOBHBIE TIOJIOKEHUS MOJ'IGKy.]'IprHO-KHHGTH'—IGCKOfI TECOpHUHU MW HUX OIBITHOC 000CHOBaHHE.
bpoynoBckoe npmwxkenue. Qubdysus. Xapaktep IBMKEHHUS W B3aMMOJICHCTBHUS YaCTHIl BEIIECTBA.
Monenu cTpoeHHs ra3oB, KUAKOCTEH M TBEPIbIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
»THX Mojeneil. Macca u pazmepsl MoJiekyn. KonmnuectBo BemecTBa. [loctossnaas ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u ee usMmepenue. lllkana remneparyp Llenscus.

Mopnens wupneanpHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETHUECKON TEOpUU
UIeaTbHOTO Taza. AGCOIOTHAs TeMIlepaTypa Kak Mepa CpeJHel KMHETUYECKOW SHEPTHH TEIUIOBOTO
IBWKeHHs dactun rasa. [llkana temneparyp KenbBuna. I'a3oBble 3akOHBI. YpaBHeHUE MenpeneeBa-
Knaneiipona. 3akon /[lampTona. M3omporiecchl B UACAIBHOM Ta3e C IMOCTOSHHBIM KOJHMYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: U30TEpMa, H30X0pa, H300apa.

TexHudeckue ycTpoicTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.
JlemoHcTparmu.

OHLITBI, JOKa3bIBArOIIHEC AUCKPETHOC CTPOCHUC BCIIICCTBA, (I)OTOFpa(I)I/II/I MOJICKYIJI
OpTraHUYCCKUX COCIUHEHMI.

OmnbiThl 10 U HY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mogens onbita llTepHa.

OmBITH, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSI.
Monens, WUTIOCTpUPYIOLIAs MPUPOTY JaBICHHS ra3a Ha CTEHKH COCY/a.

OnBIThI, WJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACATBLHOTO ra3a, H30MPOIIECCHI.

VY4eHnueckuil 3KCIepUMEHT, T1a0opaTOpHbIE pabOThI



Omnpenenenue Macchl BO3JyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUil 00beMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTY MEXKAY TapaMETPAMU COCTOSHUS Pa3peKEHHOr0 Ta3a.
Tema 2. OCHOBBI TEPMOJIMHAMUKHU.

Tepmoannamuyeckasi cuctema. BHyTpeHHsIsI SHepTUs TEpMOJUHAMHYECKON CUCTEMBI M CIIOCOOBI
ee u3MeHeHus. KonmnuecTBo TemnoTel U pabota. BHyTpeHHsS SHEprus OJAHOATOMHOTO HAEAIBLHOTO
raza. Bunpl temmonepenayu: TEIIONPOBOJAHOCTh, KOHBEKIUS, U3yUYEeHHUE. Y AENbHAS TEIUIOEMKOCTh
BellecTBa. KonmnyecTBo TemIOTHI pHU TEIIonepeaaye.

[Tonatue o6 aamabatHoM mpouecce. [lepBblil 3akoH TepMoaUHAMUKU. [IpuMeHeHHe mepBoro
3aKOHA TEPMOAMHAMUKH K H30IporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH Tepmoaunamukid. HeoOpaTUMOCTh TPOLIECCOB B MPUPO/IE.

TernoBble MamuHbL. [IpUHIMNBI AEWCTBUS TEIUIOBBIX MammH. [IpeoOpa3oBaHus >HEpPruu
B TEIUIOBbIX MamnHax. Koadduiuenrt nonesnoro aeiictsus temnooid Mamuubl. Llukn Kaprao u ero
KO3 PHUITUEHT TOJIE3HOTO NIEUCTBHS. IKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPTCTUKH.

TexHuYecKue yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JIBUTATEIh BHYTPEHHETO CTOpaHMs,
OBITOBOI XOJIOIUIBLHUK, KOHIUIIHOHED.

JleMoHCTpanuu.

N3meHeHne BHYTpPEHHEW SHEPTrUU Tela MPU COBEPIICHUU PabOTHI: BBUIET MPOOKH U3 OyTHUIKU
MoJ JCHCTBHEM CXKAaTOro BO3JyXa, HarpeBanue d3¢upa B JATYHHOW TpyOKe IyTeM TPEHUS
(BuaeOIEMOHCTpAIIHS ).

N3meneHnue BHyTpeHHEHN 3HEpIruu (TemMrepaTypsl) Tejla IpU TeIuionepeiaye.

OnbIT Mo aguabaTHOMY PaCHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHErO CTOPaHUs, PEaKTUBHOTO JIBUTATEIIS.
Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI

W3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. ArperaTHble cOcTOsIHUS BellecTBa. Pa3oBble NEPEXOIBI.

[Tapoobpa3zoBanue u koHneHcanus. McmapeHue u kumneHue. AOCOTIOTHAS M OTHOCHUTEIbHAS
BJIQKHOCTh BO3AyXa. HacwlleHHBId map. YaenpHas TemioTa MapooOpa3oBaHHs. 3aBHCHMOCTD
TEMIICPATYPbI KUIICHUA OT AaBJICHUA.

Teepnoe teno. Kpucrammmueckue u amop@Hble Tena. AHM30TPOIHS CBOMCTB KpPHUCTaJJIOB.
Kunkue kpucrtamisl. CoBpeMeHHbIE MaTepualbl. [1naBieHne u kpuctaum3anus. Y AeibHas TeIioTa
riasnenus. Cyomumarus.

ypaBHeHI/IC TEIIOBOro OanaHca.



TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHUE: TUIPOMETP U ICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU TMOJIYYEHHs] COBPEMEHHBIX MAaTEpHUajoB, B TOM YHCJIE HAHOMATEpPHAJIOB,
Y HAHOTEXHOJIOTHH.

JleMoHCcTpanmm.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenve npy moHW>XEHHOM JIaBJICHHUH.

CrniocoObl U3MepeHUs BIaKHOCTH.

Habmronenne HarpeBaHus | MJIaBICHUS KPUCTAILTUYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Y4eHnueckuil SKCIIepUMEHT, T1abopaTOpHbIE paboThI

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DnexTpoiuHaMHUKA.

Tewma 1. DnexTpocraruka.

DnekTpu3anus Tell. DJIEeKTpUYecKuil 3apsan. /[Ba Buaa anexktpuyeckux 3apsanoB. [IpoBoaHuKH,
JTURJIEKTPUKU U TIOJTYTPOBOJHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apA/a.

BzaumoneiictBue 3apsinoB. 3akoH Kymona. TouedHbIi 31eKTpUUECKUN 3apsia. DIEKTPHUECKOE
nose. HanpsbkeHHOCTh 3nekTpuuyeckoro mnois. lIpuHuun cynepnosunuu 3JI€KTPUYECKHX IOJIEH.
JIuHuuy HaNPSKEHHOCTH JIEKTPUUYECKOTO MO,

Pabora cun anexrpocrarudeckoro nois. Ilorennuan. PazHocTs morenuumanos. IIpoBonHHKH
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [{udnekTpuueckasi IpOHULIAEMOCTb.

OnektpoeMkocTh. KonaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa. JHEPTHs
3apsDKEHHOT0 KOHJIEHCATOpa.

TexHudyeckue ycTpoHCTBA M IPAKTHYECKOE IPUMEHEHHE: DJIEKTPOCKOI, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHME DSJIEKTPONPUOOPOB, KOHAEHCATOpP, KOMHPOBAIbHBIN
armnapar, CTpyHHBINM IIPUHTED.

JleMoHCcTpanmu.

VY CTpoUCTBO U IPUHIUIL JEHCTBUS DJIEKTPOMETPA.
B3aunmopeicTBue Ha3IEKTPU30BAHHBIX TEIL.
DNEeKTpUUECKOE MOJIe 3apsyKEHHBIX Tell.
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM TOJIE.
DIIEKTpOCTaTUUYECKAs 3aIUTa.

Z[I/IBJ'ICKTPI/IKI/I B SJICKTPOCTATUYCCKOM II0JIC.



3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAU IUIACTUH, PACCTOSHUS
MEXIy HUMH U TUIIEKTPUIECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Y4dennueckuii IKCIIePUMEHT, JJa0opaTopHbIe padoThI

N3mepenue 31eKTpoeMKOCTH KOH/IEHCATOpa.

Tema 2. ITocTosIHHBII 3JIeKTpUYecKknil TOK. TOkM B pa3jim4HbIX cpeaax.

DJIEKTPUYECKUN TOK. YCJIOBHUA CYIIECTBOBAHUS dJEKTpUUecKoro Toka. Mcrounuku Toka. Cuna
TOKa. IlOCTOAHHBIN TOK.

HaHpH)KeHI/IC. 3akon Oma AJI1 ydacCTKa LCIIN.

QHGKTpI/I‘-IeCKOG COIIPOTHUBJICHUC. y,Z[GJIBHOG COIIPOTUBJICHHUEC BCIICCTBA. HOCHGI[OB&TGJIBHOG,
napajijiCJbHOC, CMCIIAHHOC COCAUHCHUC ITPOBOJAHNKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns-Jlenna. MoImHOCT 3IEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAs CHJIa M BHYTPEHHEE CONMPOTHUBIICHHE HCTOYHMKA TOKa. 3akoH Owma yist
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMbIkaHUeE.

DneKTpoHHasi MPOBOJAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTHBIICHUS METAIJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTD.

OnexTpuueckuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CobcTBEHHAst M IPUMECHAS POBOAMMOCTD MOIYIPOBOAHUKOB. CBOKCTBA p-
n-nepexofa. [TomynpoBoHUKOBBIE TPUOOPHI.

DNeKTpuYecKuid TOK B pacTBOpax H paciulaBaX dSJCKTPOJIUTOB. DIJIEKTPOIUTHICCKAS
JTUCCOIHAIUS. DIEKTPOIIN3.

OnekTpryecknii TOK B Ta3ax. CamMOCTOATENbHBII M HECAMOCTOSTENbHBIA pa3psn. MomnHwus.
[Tna3ma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHME: aMIlepMeTp, BOJBTMETP, PEocTar,
UCTOYHUKH TOKa, 3JIEKTPOHArpeBaTesIbHbIe MPUOOPHI, HIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBJICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIA THOJ,
raJbBaHMKa.

JdemoncTpauuu.
I/I3M€pCHI/I€ CHJIBI TOKA 1 HAIIPSIKCHUS.

3aBUCHUMOCTh COIMPOTUBJICHHUA HUWIMHAPWUYCCKUX TPOBOAHHUKOB OT JJIMHBI, ILIOIIAAH
MOIIEPEUYHOT0 CCUCHUA U MaTEpHralia.

CmMeniaHHoe COCIMHCHUEC ITPOBOJHUKOB.

HpHMOC HU3MCPCHUC BHCKTpOﬂBH)Kymeﬁ CHIJIBI. KOpOTKOC 3aMBbIKAHHUEC TaJIbBAHHYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHCT'O COMIPOTUBJICHUA.



3aBUCUMOCTb COIIPOTHUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Y4yeHuuecKkuii IKCNePpUMEHT, J1adopaTopHbie padoThl

N3y4yeHne cMenIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaBUKYLIEN CUIIBI NICTOYHUKA TOKA M €0 BHYTPEHHETO CONIPOTHUBIICHUS.
Habmtonenue snextposnusa.

MexnpeaMeTHbIE CBS3U.

Nzyuenue kypca ¢uszuku 0a30BOro ypoBHS B 1 ceMecTpe OCYIIECTBIISETCS C y4YeTOM
COJIepKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XMUMUH, Teorpapuu
Y TEXHOJIOTHH.

MexnpeaMeTHbIC TIOHSTHS, CBA3aHHBIE C W3YYECHHEM METOJOB HAYYHOTO TMO3HAHWS: SIBJICHUE,
Hay4HbIA (pakT, TUMOTE3a, (U3MUecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEeHWE, SKCIECPUMEHT,
MOJCIIMPOBAHNE, MOJICIIb, U3MEPCHHE.

MaremaTuka: pelieHHe CHUCTeMbl ypaBHEHUH, JWHeWHas (yHKUus, mapadoina, rumnepbona, ux
rpaguku ¥ CBOIMCTBA, TPUTOHOMETpUYECKHME (YHKIUHU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIUU HAa OCU KOOPJAMUHAT, CIOKEHUE
BEKTOPOB.

Buonorusi: MexaHHUeCKO€ JBMKEHUE B )KUBOW MpUpoe, TUPPy3us, 0CMOC, TETTIOOOMEH >KHUBBIX
OpraHu3MOB (BHbI TEIUIONEpEeaur, TEIUIOBOE PABHOBECHUE), DSJIEKTPUUYECKHUE SIBJIIEHUS B >KUBOM

IpUPOJIE.

Xumus: JUCKPETHOEC CTPOCHUC BCUICCTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIICCTBA,
MOJIsIpHass Macca, TCIIJIOBLIC CBOMCTBa TBEPALIX TCII, )KH,I[KOCTeﬁ " Tra3oB, 3JICKTPUYCCKHC CBOMCTBaA
MCTAJIJIOB, DJICKTPOJIUTUYCCKAA AUCCOLMALS, I'aJIbBAHNUKA.

I'eorpadus: BIa)kHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHonorus: mnpeoOpa3zoBaHue MABIKEHHH C HCIOJNb30BAaHUEM MEXAaHU3MOB, YYET TpPEHUS
B TEXHUKE, MOAIIUITHUKH, UCIIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (paKeTa, BOJOMET
W JIpyrue), JBUTaTeIb BHYTPEHHETO CropaHus, IapoBass TypOuHa, OBITOBOM XOJOAWJIBHUK,
KOHAMIIMOHEDP, TEXHOJIOTUU MOJyYEHUs COBPEMEHHBIX MAaTepHalIOB, B TOM YHMCJIE€ HAaHOMATEpPHAJIOB,
U HAHOTEXHOJOTHH, OJJIEKTpPOCTaTHYEeCKas 3alluTa, 3a3eMJICHHE OJJIEKTPONpPUOOpPOB, KCEPOKC,
CTpYHHBIA TPUHTEpP, OJIEKTpPOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKA.

2 CEMECTP

Pasnen 4. DnexTpoIMHaAMHUKA.



Tema 3. MaruuTtHoe nojie. DIeKTpOMarHuTHasi MHAYKIUS.

ITocTostHHBIE MarHuThHl. B3auMOAEWCTBUE MOCTOSHHBIX MarHuTOB. MarnuTtHoe mosie. BekTtop
MAarHuTHOM MHAYKUUU. [IpuHIUI Cyneprno3uiui MarHUTHBIX NOJIEW. JIMHUKM MarHUTHON MHIYKIIMH.
KapTrHa nuHMI MarHUTHOM MHIYKIMH M10JIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHO€ 1moJjie TPOBOJHUKA ¢ TOKOM. KapTrHa TUHUN WHIYKIIMA MarHUTHOTO TIOJISL ITTHHHOTO
IPsIMOTO MPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHKA, KAaTyHIKH ¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBie MpoBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOAYJb U HallpaBJIeHHE.

Cuna Jlopenna, ee MOAyJIb W HalpaBieHUE. JBI)KEHHE 3apsKEHHOW YacTHUIBI B OJJHOPOJHOM
MarHuTHOM moJje. Padora cunbl Jlopenna.

SBneHue  JNEKTpOMAarHUTHOM  MHAyKIMHM. IIOTOK  BEeKTOpa  MarHMTHOM  MHIYKIUU.
DNEeKTPOABMKYIIAs CHJIa MHAYKLIKU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKuuu Papases.

BuxpeBoe »snekrpuueckoe moje. ONEKTPOABMKYIIAS CHJIa MHIYKIUU B IPOBOJHUKE,
JBIKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJIHOM MarHMTHOM II0JI€.

[IpaBuino Jlenia.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABIXKYLIAsl CUJIa CAMOUHIYKIIMH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKUA C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

Texnuaeckue YCTPOﬁCTBa u MMPAKTUYCCKOC IIPUMCHCHUC! IIOCTOAHHBIC MAarHuThl,
SJICKTPOMAIrHUTEI, SJICKTPOABUT'ATCIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIWMOHHAA I1CYb.

JdemoHcTpanmuu.

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM ITOJIEM.
JIMHUM MHIOYKIMY MarHUTHOTO MOJIS.
B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenicteue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.
SIBieHME ANEKTPOMArHUTHOM MHIYKIUH.

[IpaBuiio JleHna.

3aBUCHMOCTh SHGKTPOJIBI/I)Kymeﬁ CUJIBl HWHAYKOWUH OT CKOPOCTH HU3MCHCHUA MArHuTHOI'O
IIOTOKa.

SIBneHne caMOMHIYKITUH.

Y4eHn4ecKuH IKCIePUMEHT, JIA00paTOpHbIe PadoThI.



N3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue 1eicTBUSA TOCTOSSHHOIO MarHUTa HAa PaMKY € TOKOM.
HccnenoBanue siBIeHUS AIEKTPOMarHUTHOM WHIYKIIUH.

Pa3nea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexann4yeckue 1 3J1eKTPOMATHUTHbIE KOJIeOaHUA.

KonebatenpHas cucrema. CBOOOIHbIE MeXaHWYECKHE KoyieOaHus. ["apMOHMYECKHEe KoJieOaHusI.
[Tepuon, yactora, ammunryaa u (asza konedanuit. [IpyKuHHBIN MasTHUK. MaTeMaTHYECKUA MasiTHUK.
YpaBHeHHe rapMoHUYecKuX KoneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIEOaHUSX.

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JNEKTPOMArHWTHbBIE KojleOaHMS B HJCATbHOM
K0JIeOATEIbHOM KOHTYpe. AHAJIOTUS MEXIY MEXaHUYECKUMHU M 3JEKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPTUU B MICAIBHOM KOJIE0aTEIbHOM KOHTYPE.

[IpencraBneHne o 3aTyxarolMX KojieOaHUSIX. BBIHYyXI€HHblE MeXaHHYeCcKHe KoyeOaHusl.
Pe3onanc. BriHyX/1€eHHBIE 2IEKTPOMarHUTHbIE KOJIeOaHusl.

[Tepemennbiii TOK. CUHYyCOMAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMITTUTYTHOE U ACUCTBYIOLIEe 3HAUEHNE CUIIbI TOKA U HATPSKEHUSI.

Tpanchopmarop. [IpousBoacTBo, mnepenaya u  MHOTpPeOJICHHE DIEKTPUYECKONW SHEPTUU.
OKOJIOTUYECKUE PUCKHM TpPU  MPOMU3BOACTBE  3JeKTpodHepruu. KynbTypa  ucCnonb3oBaHUsA
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHudeckue yCcTpOHWCTBA M IPAKTUYECKOE IIPUMEHEHUE: JIEKTPUYECKHM 3BOHOK, I'€HEPATOp
IIEPEMEHHOTI0 TOKA, JIMHUHU JJIEKTPOIepeaay.

JdemoHcTpanmnu.

HccnenoBanne mnapameTpoB KojieOaTeNbHOM cUCTEMBbl (TPY>KUHHBIM MM MaTeMaTU4eCKUil
MasITHHK).

Habmonenue 3atyxaronmx koiaeOaHui.
HccnenoBanue cBOWCTB BBIHY X ICHHBIX KOJIeOaHUH.
Habmonenue pe3onanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUs.

OcmwinorpaMMsl — (3aBUCHMOCTH ~ CHJIBI  TOKa W HalpsDKEHUs OT  BPEMEHM) Ul
AIIEKTPOMAarHUTHBIX KOJIEOaHMI.

Pe3onanc mpu mocienoBaTeNIbHOM COEIUHEHUHM PE3UCTOpa, KaTyHIKd WHAYKTHUBHOCTH
U KOHJIEHCaTopa.

MO,I[GJ'IB JIMHUH JJICKTpOIICpCaavu.

Y4eHn4ecKui IKCIEPUMEHT, JIA00paTOPHBbIEe Pad0ThI



HccnenoBanne 3aBUCHMOCTH TEpHOJa MajblX KojeOaHWW Trpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl Ipy3a.

HccnenoBanue NEpeMEHHOTO TOKA B LENU M3 MOCIEAOBATEIbHO COCIMHEHHBIX KOHAECHCATOPA,
KAaTyLIKHA U PE3UCTOPA.

Tema 2. MexaHWYeCKHE U HIEKTPOMATHUTHBIE BOJIHBI.

MexaHnudeckre BOJIHBI, yCIOBUs pacnpoctpaneHusi. Ilepuona. CkopocTh pacnpocTpaHEHUs
U nnuHa BoJHbIL. [lonepeunslie U npoaosibHble BOJIHBL MHTEephepeHuus u audpakiunus MeXaHU4eCcKux
BOJTH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBL. YCJIOBHUS H3JIy4E€HHUs JJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, v B snexkrpoMarHUTHON BojHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakCHHE, MIpEIOMIICHHUE, MOJISIpA3aLUs, Tudpaknus, UHTEpEPEHIHS. CkopocTb
AIIEKTPOMATHUTHBIX BOJIH.

[lkana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI paguoCBsI3U U TelaeBuAeHU. Pagronokarus.
DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOIIeH Cpebl.

TexHuueckue yCTpoWCTBA M TNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIIBTPa3ByKOBas JMAarHOCTHKA B TEXHUKE M MEAULIMHE, pajap, paauoNpueMHHK, TEICBU30p, aHTEHHA,
tenepon, CBU-neus.

JdemoncTpanmu.

OO6pazoBaHue U pacIpOCTPaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneb6mromnieecs Teyio kak ICTOYHUK 3BYKA.

Habmoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue unrepdepeHny U AUPpakiiui MEXaHMIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTY/IOM U 9aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)KCHHE, MPEJOMJICHHE, MOJspHU3alus,
mudpakuus, nHTephepeHIus.

Tema 3. OnrTuka.

I'eomerpuueckas ontuka. [IpsMonuHeliHOE pacnpoCcTpaHEHHE CBETa B OJJHOPOAHOU cpene. Jlyu
cBeTa. TOYeUHbI ICTOYHUK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpa’XCHHA CBETA. HOCTpOCHI/Ie I/I306pa)KCHI/II71 B IINTOCKOM 3CpKaJIC.

HpeHOMHCHI/IC cBeTa. 3aKOHBI IMMPpEJIOMJICHUSA CBETA. AOCOTIOTHBIN ITOKa3aTelb MpECIOMIICHUS.
ITonHoe BHYTPCHHEC OTPAKCHUC. HpCHeHBHHﬁ YTOJI MOJIHOT'O BHYTPCHHETO OTPAKCHUA.



Hucniepcus ceeta. CoxHbIH cocTaB 6eroro cera. L{Ber.

Cobuparonue u pacceuBaromue JUH3bI. ToHKas duH3a. DOKYCHOE PAaCCTOSHUE U ONTHUYECKAst
cuia ToHKOM JauH3bl. [locTpoenue n3o0paxeHuit B COOMpAIOIIUX U pacCceuBarolux JuH3ax. @opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMOe JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUIYECKOM ONTHKH.

BonnoBas ontuka. MaTepdepenmnus cBera. KorepeHTHbIE MCTOUYHHUKHU. Y CIOBHS HAOMIOACHUS
MaKCUMyMOB MU MHUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX KOT€pPEHTHBIX
HUCTOYHUKOB.

Hudpakius cBera. AudpakiuuonHas pemieTka. YcioBUe HAOMIOJIEHHs TJIaBHBIX MaKCHMYMOB
IpY NaleHU MOHOXPOMATHUYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTPOWCTBA W TPAKTHYECKOE NPUMEHEHHE: OYKH, Jyna, (oToammapar,
MIPOEKIIMOHHBINA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PPAKIMOHHAS pEIIEeTKa,
HOJIAPOU,.

JdemoncTpanmnu.

[IpsiMonuHeitHOe pacpocTpaHeHHe, OTPAKEHHUE U MpesioMiieHHe cBeTa. OnTuyeckre npuoopsl.
IlonHOE BHyTpeHHEE oTpaxkeHHe. Moienb cBeTOBOAA.
HccnenoBanue cBOMCTB U300paKEHHIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKONA.

HaGmonenue nntepdepeHimu ceera.

Hab6monenue nudpakuun cBeta.

Hab6monenue aucnepcun cBeTa.

[TonmyueHue crieKTpa ¢ MOMOILBIO IPU3MBI.

[TonmyuyeHue ciekTpa ¢ HOMOILBIO AU(PPAKIIMOHHON PELIETKH.
HabmroneHue nonspu3anuu cBeTa.

Y4YeHn4ecKui IKCIePUMEHT, JIa00paToOpHbIe padoThl
N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHUM B TMH3AX.

HaGmonenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH.

I'panunubl TPUMEHMMOCTH KJIacCHMYEeCKOW MeXaHukd. [locTynaTel coenuanbHOM Teopuu
OTHOCHUTENIbHOCTH: UHBAPUAHTHOCTbh MOJIYJISI CKOPOCTH CBETa B BaKyyMme, MPUHIIUI OTHOCUTEIBHOCTH
OiHITENHHA.



OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUIUHBI.
DHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEIISTUBUCTCKOMN YaCTUIIBI. DHEPTHs TTOKOSI.
Paznen 7. KBanroBas pusuka.

Tema 1. Ij1eMeHTHI KBAHTOBOI ONTHKH

®otonbl. @opmyna Ilnanka cBs3u dHEpruM (POTOHA C €r0 YACTOTOW. DHEPTHs U UMITYJIBC
¢dboToHa.

OtkpeiTie U uccaenoBanue Gororpdexrta. Onbitel A.I. CroneroBa. 3akoHbl ¢GoTodddekra.
VYpaBuenue DitHmreliHa 11 Gotorddexta. "KpacHas rpanuna” gporosdexra.

JaBnenue cera. OnbiTel [1.H. JIeOGenena.
XuMudeckoe JeiCTBUE CBETA.

TexHuueckue yCTpOWCTBA M TPAKTHUECKOEC MpPUMEHEHHEe: (OTODIEMEHT, (OTOJATUHK,
COJIHEUHas OaTapesi, CBETOIUO.

JdemoncTpanuu.

®dotor(hPeKT Ha YyCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTodDdeKTa.
Cseroauos.

Conneunas Oatapes.

Tema 2. CTtpoenue aToma.

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuroanba-yactunl. [lnanerapHas
Mozenb atoMa. [loctynarel bopa. M3nyuenue u noromenre GOTOHOB MU MEPEXOE aTOMa C OJJTHOTO
YPOBHS 3HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEHM 3HEPIUU aTOMa BOJOPOAA.

BouniHoBsie cBoiicTBa yacTull. Bonuel ge bpoinsa. KoprycKyisipHO-BOJIHOBOM JTyaau3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUeHHE.

TexHuueckue YCTPOP’ICTBa " INPAKTHYCCKOC NPUMCHCHHUC! CHGKTpaJ'ILHHﬁ aHaJInu3 (CHGKTpOCKOH),
JIa3ep, KBAHTOBBIM KOMIIBIOTCP.

JdemoncTpanuu.

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJTHBI Jla3epa.
Habumoienue nuHeRvaThIX ClIeKTPOB U3JTyUYEHHUS.
Jlazep.

Y4eHuvecKuii IKCIIEPUMEHT, JJa00paTOpHbIe padoThI.



HabmroneHue nuHeiuaToro crnekrpa.
Tema 3. ATomHOe s/APO.

3KCHepI/IM€HTI)I, JOKAa3bIBAIOIIHUE CIIOKHOCTL CTPOCHHA dapa. OTKpI)ITI/Ie PaarnOaKTUBHOCTH.
OmneiTel Pezepdopaa mno onpeneneHuio coctaBa panoakTUBHOro u3nydyeHus. ColicTBa anbda-, 6era-,
raMmma-usJIyudcHUs. Bmmsauane PaAOaKTUBHOCTH HA KUBBIC OPraHU3MBI.

OTtkphITHE TIPOTOHA M HeWTpoHa. HykionHas monens siapa ['eiizenbepra-MBanenko. 3apsina sapa.
MaccoBoe uncino sapa. U3oTomsl.

Anbda-pacnaa. DNeKTpoOHHBIH U TO3UTPOHHBIA Oera-pacmazn. ['amma-uzmydeHue. 3akoH
paZMoaKTUBHOTIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
SnepHsle peakuuu. JleneHne U CUHTES SAEp.

SAnepusiii peakrop. Tepmosiaepubiii cunTe3. [IpoGiieMbl U MEPCIEKTUBHI SIIEPHONU SHEPTETUKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHOU SHEPTETHKHU.

DneMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA.
MeTo1p1 HaOMIOIEHUS U PETUCTPAILIUH 3JIEMEHTAPHBIX YaCTHII.
OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EMuHCTBO (pr3mueckoi KapTHHBI MUpA.

TexHuueckue ycTpoHCTBa W MpPaKTHUECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

JdemMoHcTpanuu.

CueTurK HOHU3UPYIOLIUX YaCTHII.

Y4yeHu4ecKkui IKCNePUMEHT, J1adopaTopHbie padoThl

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Ortansl pa3BUTUS acTpoHOMuUU. [IpHKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMHUH.
Bup 3Be3gHoro Heb6a. Co3Besnus, spKue 3B€3/bl, JIAHEThI, UX BUAUMOE JBIKEHUE.
Conneunas cucreMa.

Connne. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIa U 3Be31. 3BE3/bl, UX OCHOBHBIC
XapakTepucTuku. Jlmarpamma "CHekTpaJdbHBIM  KJIacC -  CBETHUMOCTH'. 3Be31bl  IJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh "Macca - CBETUMOCTE" JUIS 3B€3]] TJIABHOM ITOCJIEAOBATEILHOCTH.
BryTtpennee crpoenue 3Be37. CoBpeMEHHBIE TTPEACTABICHHS O MPOUCXOXKIECHUH 1 BoJonnu CoJtHITa
M 3B€3]1. DTambl )KU3HU 3BE3]I.

Muneunbii Ilyte - Hama [Nanaktuka. [lonoxxenue u nBuwxenue CoisHna B ['amaktuke. Tumbl
ranakTuk. PaguoranakTukuy v kBazapsl. YepHbIE ABIPHI B SApaX FalaKTHK.



Bcenennas. Pacummpenune Beenennoit. 3akon Xa66mna. Pazberanue ramaktuk. Teopust bonboro
B3pbIBA. PENIMKTOBOE H3IlyYeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepemennsie mpob6iieMbl aCTPOHOMUHU.
Y4yenuveckue HA0II01eHUS.

Habumronenuss HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTpefieNieHUs] TOJIOKEeHHs HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Hs
CeBepHOro Moyapus u sipkue 3Be3/IbI.

Habmonenus B reneckon Jlynsl, mianet, Mineunoro IlyTu.
O0o0marniee noBTOPEeHHUE.

Ponb ¢u3uky u acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHUECKOH, CONUATBHOW M ITHYECKON
cdepax NeATeNFHOCTH 4YeJIOBEKa, POJb M MECTO (PM3MKH M acTPOHOMHH B COBPEMEHHOH HAy4HOU
KapTHUHE MUpa, poiib GU3NYECKO Teopun B (POPMUPOBAHUU MPEICTABICHUN O PU3NYECKON KapTHUHE
MHUpa, MECTO (U3UYECKOM KapTHHbI MHUpa B OOLIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAy4YHbBIX
IIPEJICTaBICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

W3yuenne kypca ¢u3nku 0a30BOr0 ypoBHS BO 2 CEMECTpPE OCYIIECTBISETCS C y4eTOM
COJIepXKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XMUMUH, reorpapuu
U TEXHOJIOTHH.

MexnpeAMETHbIC TIOHSTHUS, CBA3aHHBIE C M3YYECHHEM METOJIOB HAY4YHOTrO IMO3HAHMS: SIBJICHUE,
Hay4YHbIA (akT, TUMOTEe3a, (uU3MUecKash BEJIMYMHA, 3aKOH, TEOpHs, HaOII0JeHWE, SKCIECPUMEHT,
MOJICIMPOBAHUE, MOJICIIb, U3MEPEHHE.

Martematuka: pelieHrue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYecKkue QyHKIMU: CUHYC, KOCHHYC,
TaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMH HA OCH
KOOpJMHAT, CJOXKEHUE BEKTOPOB, NPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIHMA, MPU3HAKU TOA00HS
TPEYTOJIbLHUKOB, OMPEIeTICHHE TUIOIAAN TUIOCKUX GUTyp U o0bema Ted.

buonorus: QJICKTPUYCCKUC SBJICHUSA B JKHUBOM npuponae, KoJIeOaTeIbHEIE JBMXXCHUA B JKUBOM
npupoac, ONTUYCCKUEC ABJICHHUA B JKUBOM nmpuponae, HGﬁCTBHC paauanuu Ha )KUBbIC OpTaHHU3MBI.

Xnumus: CTPOCHUC ATOMOB W MOJICKYJI, KPUCTAJUIMYCCKAA CTPYKTypa TBEPABIX TCJI, MCXaHU3MbI
00pa3oBaHUs KPUCTAJUIMYECKOMN pEeIIeTKH, CIIEKTPaIbHbIN aHaIu3.

['eorpadus: marHWTHBIE MOJIOCa 3€MJIM, 3QJIEKH MArHUTHBIX Py, (oTrochemka 3eMHOMN
MOBEPXHOCTH, MPECKA3aHNEe 3eMJIETPSICEHUH.

TexHonorus: JUHUM 3JEKTpollepead, TeHEepaTop MEpPEeMEHHOro TOKa, 3JIEKTPOJBUTATEb,
UHIYKIUOHHAs Te4b, pajap, paJAUONPUEMHHUK, TENeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
NPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas: OaTapes.



MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS PABOYEN ITIPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue yuebHoro npeamera "®dusnka" Ha ypoBHE cpeqHero oodmiero oopasoBanus (6a30BbIi
YPOBEHb) JOJDKHO OOECIEYHTh JIOCTM)KEHHE CIEAYIOUIMX JIMYHOCTHBIX, METalpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMsSI ydeOHoro mnpeamera "®dusuka" HOHKHBI OTPa’KaTh
FOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXcs PYyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH
MO3UIIMEH JTMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIMi, MO3WTHUBHBIX BHYTPEHHUX YOCKICHHM,
COOTBETCTBYIOIIHUX TPATUIIMOHHBIM IEHHOCTSM POCCHUHUCKOTrO OOIIECTBAa, PACHIMPEHHE KUZHEHHOTO
OTbITa M OMbITa AEATEIHHOCTH B IMPOILIECCE pealn3allid OCHOBHBIX HAMpaBICHHWH BOCIUTATENbHOM
JESATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpask1aHCKOTO BOCIUTAHUSI:

c(OPMHPOBAHHOCTH TPAKIAHCKON MO3UIMK OOYYAIOUIETOCsS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBA;

HpI/IHSITI/IC TpaI[I/IIII/IOHHI)IX 06IH€'-ICJ'IOB€'-I€CKI/IX FYMaHHCTquCKHX 158 I[GMOKpaTI/I‘IGCKI/IX
[IEHHOCTEI;

TOTOBHOCTb BCECTH COBMCCTHYIO MACATCIIbBHOCTbL B HHTCPCCAX TI'PaXIAaHCKOTO 06I_HGCTBa,
y4aCcTBOBATh B CAMOYIIPABJICHHUU B 06p330BaTeHBHOﬁ OpraHu3anuu,

YMEHHE B3aUMO/ICHCTBOBATh C COIMAIIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIHSIMH U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;
2) NaTpUOTHYECKOI'0 BOCIIUTAHHUSA:
c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

HEHHOCTHOC OTHOIICHHUEC K I'OCYyJapCTBCHHBIM CHUMBOJIaM, JOCTUKCHHUAM pOCCHI)’ICKHX YUCHBIX B
obnacty (HU3UKH U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLCHUBATh CUTyallUIO WU NPHUHUMATL OCO3HAHHBIC PCIICHUSA, OPUCHTHPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU YUCHOTI O,

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTONUMBOTO Oy IylIero;
4) 5CTETUYECKOTO BOCIIUTAHMUS:

OCTECTUYCCKOC OTHOIICHHUE K MHPY, BKIIOYAA OCTCTUKY HAYYHOI'O TBOPYECTBA, IMPUCYIICTO
(bU3UYECKON HayKe;

5) TpyAOBOTO BOCIIUTAHUSI:



MHTEpEC K Pa3nuuHbIM chepaM MnpodhecCHOHAIBHON JEesTeIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C
¢u3uKO M TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAaHHBIA BbIOOp Oynymedl npodeccun u
peann30BBIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oOBaHHMIO W CaMOOOpa3oBaHHIO B o0nacTH (U3MKK Ha
MPOTSKEHUH BCEU KU3HU,

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KyJNbTYpbl, OCO3HaHHWE T[JIOOANBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTaHUPOBAHUC U OCYIICCTBJICHUC JeHCTBUH B OKPY)KaIOH_[Cﬁ cpeac Ha OCHOBC 3HAHUA eaen
YCTOP'I‘{I/IBOFO Pa3BUTHA YCTIOBCUYCCTBA,

Pacmpenue ombiTa IeSTETbHOCTH KOJOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHWI 10 pusHKe;

7) IEHHOCTH HAYYHOTO MTO3HAHMUS:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nvecKoil HayKH,

OCO3HAaHHUEC NLICHHOCTH Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTH B IIPOLCCCEC HU3YUCHHUA (1)H31/IKI/I
OCYHICCTBJIATHL NPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

B mponecce moCTHXKEHHMS JTMYHOCTHBIX PE3YJbTATOB OCBOCHHUS NMPOTPaMMBbl MO (DU3MKE IS
YPOBHSI CpenHero oomero o0Opa3oBaHus y OOYYarOMIMXCS COBEPIICHCTBYETCS SMOLMOHATIBHBIN
UHTEIJIEKT, PEeANoIaraonuil cpoOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE COCTOSHUE,
BHJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYyJIMPOBaHM, BKIHOYAOMIETO CAMOKOHTPOJIb, YMCHUEC IIPHUHHUMATh OTBETCTBCHHOCTH 34
CBOC ITIOBCACHHC, CIIOCOOHOCTD alaliITUPpOBATLCA K OMOLUOHAJIBHBIM HU3MCHCHUAM U IMPOABJIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHyTpeHHefI MOTHBAIIUU, BKJHO‘-IaIOIJ_ICﬁ CTPEMJICHHUC K JOCTUKCHHUIO LICJIN U YCIICXY, OIITUMU3M,
HWHUIIMATUBHOCTh, YMCHUC ﬂeﬁCTBOBaTB, ncxoasa nu3 CBOUXx BOSMO)KHOCTeﬁ;

OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh TOHMMATh AMOIMOHAIBHOE COCTOSIHHE JAPYTHX,
YUUTBIBATh €T0 MPH OCYILECTBICHUH OOILEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JAPYTHMH
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL.

MeTanpeamMeTHble pe3yJbTAThl OCBOEHHSI NMPOrpaMMbl CpelHero 001mero 00pa3oBaHUs
JAOJIKHBI OTPAKATH:

OBJ'IaI[eHI/Ie YHuBEpPCAJAbHBIMH MO3HABATC/IBbHBIMUA JeUCTBUSAMH:

1) 6a30BbIC JJOTHYCCKUEC JCHCTBHS:



CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJlM3UpOBaTh MpoOJieMy, paccMaTpuBaTh —e€e
BCECTOPOHHE;

OMPEACIIATh LCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMCTPhbl U KPUTCPUU UX NOCTHIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUUA B PAaCCMATPUBACMBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUAX

pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJIEMBI C YYETOM aHaJIM3a WMEIOIINXCS MaTepHATbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPCEKTHBBI B JCATCIBbHOCTb, OLNCHHBATHL COOTBCTCTBUC PC3YyJIbTATOB MCIISM,
OLICHUBAThb PUCKU MOCIIEACTBUM JACATCIIbHOCTH,

KOOPIUHUPOBATh U  BBHINOJIHATH pPabOTy B  YCIOBUSAX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMOJICHCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUU KU3HCHHBIX HpO6HCM.
2) 6a30BbBIC UCCTEAOBATEIIBCKUE JCHCTBUSA:
BJIAACTH Hay‘IHOfI TepMHHOHOFHGﬁ, KIIFOYECBBIMU ITOHATHUAMU U MECTOJaMU q)HSI/I‘ICCKOﬁ HAYyKH;

BJIIETh HaBbIKaMU y4eOHO-UCCIIEI0BATENbCKOM U MPOEKTHOM AESITEIbHOCTH B 007acTH (pU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB pellieHus 3a7au (pU3NIeCcKOro
COJIepKaHusl, TIPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

BIIQJIETh BUIAMH JESATEIBHOCTH MO TOJYyYEHUI0O HOBOTO 3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3UYHBIX YYEOHBIX CHUTYaIUsX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX MIPOCKTOB B 00JIACTH (U3UKH;

BBISBJIATH IPUYMHHO-CIIEACTBEHHBIE CBS3HM U aKTyaJIM3UPOBATh 3a4a4y, BbIJIBUTaTh THIIOTE3Y €€
peuieHus, HaXOAUTh aApTyMEHTHI JUIS J10KA3aTEIbCTBA CBOMX YTBEPXKACHMI, 3aJaBaTh IapaMmeTpbl U
KPUTEPUU PELICHHUS;

AHAIIM3UPOBATh IOJYYCHHBIC B XOJA€ PCIICHUA 3aaa4u PE3YyJIbTAThl, KPUTHYCCKHU OLICHUBATH HUX
JAOCTOBCPHOCTD, ITIPOTHO3UPOBATb USMCHCHUC B HOBBLIX YCIIOBUAX,

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 33/Ja4M B 00pa30BaTEIbHON JEATENBHOCTH, B TOM
qucie MU U3yu4eHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIH OIIBIT,

YMETh NMePEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HECATCIILHOCTH,
YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIE TIOIXObI U PEIICHHS,

CTaBHUTH MPOOJIEMBI U 33][a9H, OMYCKAIOIINE allbTCPHATUBHBIC PEIICHHS.

3) pabora ¢ uapopmaruei:

BJIaJIeTh HaBbIKAMH MOJTy4eHUs] MH(QOpMaK (PU3NYECKOr0 COAepKAHUS U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSTEIBLHO OCYIIECTBIATH IIOMCK, aHAalIu3, CHUCTEMATU3allMI0 U HWHTEPIPETALUIO
UH(OPMALIMU PAa3IMYHBIX BUJOB U (OPM IpEJICTABICHHUS;



OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

HCIIOJIb30BATh CpPCACTBA I/IH(bOpMaI_II/IOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pemicHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 3aJa4 C CO6JHOZ[€HI/ICM Tpe60BaHI/II\/JI
SPrOHOMUKHU, TEXHUKU OE30MaCHOCTH, TUTUEHBI, peCypcOoCOepeKeHNs, IPABOBbIX U 3TUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEpk aHHUS B Pa3IWYHBbIX QopMmaTax ¢ YYEeTOM Ha3HaYeHHS
uHbOpMallMl W LEJIeBOW ayAUTOpPUM, BBIOMpas ONTHUMalbHYI (OpMY TMpeICTaBICHUS U
BU3YaJIH3aIUH.

OBJaieHNe YHUBEPCAJIBLHBIMH KOMMYHUKATHBHBIMH € CTBHSIMU:

1) obuienue:

OCYIIECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKK U BO BHEYPOUHOM EATCILHOCTH;

pacrio3HaBaTh MPCAINOCBUIKA KOHq)J'II/IKTHBIX CI/ITyaHI/II\/JI U CMATYATh KOHq)J'II/IKTI)I;

Pa3BEPHYTO ¥ JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
2) COBMECTHas ACATCIbHOCTb:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHIHOW ¥ HHIUBHIyaTbHOU pabOTHI,

BBI6I/IpaTB TEMAaTUKy MW MCTOAblI COBMCCTHBIX HCﬁCTBHﬁ C YUCTOM O6H_II/IX HHTCPCCOB H
BO3MOXKHOCTEH Ka)KJI0ro 4JIeHa KOJIZICKTHUBA,

IIPUHUMATH LIEJIA COBMECTHOU IEATEIILHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JNCUCTBUSA 110
€e JOCTHKECHHIO: COCTABIIAThH IUIAH JEWCTBUM, pacHpeAciaATh POJIM C YY4ETOM MHEHMH Y4YaCTHUKOB,
00CyK1aTh pe3yJIbTaTbl COBMECTHOHN padoTBhI;

OIICHUBATh KAa4UCCTBO CBOCIO BKJIaJa W KaAXAOTO y4YaCTHHKa KOMAaHILI B 06HII/II\/’I peE3yJbTAT 110
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKThI, OICHUBATL HWACH C TIIO3MIIUM HOBHU3HBI, OPHUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYHICCTBJIATHL NMO3UTUBHOC CTPATCTHUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyaAllUAX, TPOABJIATH
TBOPYECTBO U B006pa)KCHI/Ie, OBITH WHHUIIMATUBHBIM.

OgJiaieHNe YHUBEPCAJIBHBIMH PeryssTHBHBIMH JeHCTBUAMU:
1) camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh TTO3HABATENbHYIO JAEATENBHOCTh B 00NacTH (GU3UKA U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIbHO COCTAaBJIATh IUJIAaH PELICHHWS PAcYETHBIX W KA4YeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHSI TIPAKTUYCCKON pabOThI ¢ YIETOM MUMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEAIIOYTEHUN;

AaBaTb OICHKY HOBBIM CUTYAIlUAM;

pacuMpsATh paMK1 y4eOHOTo peiMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;



JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHMIO M TPOSIBICHUIO SPYIUIMH B 00JacTH (U3HMKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JdaBaTb OHLCHKY HOBBIM CHUTyallUsIM, BHOCHUTL KOPPCKTUBBLI B JACATCIIBHOCTb, OLCHUBATDH
COOTBETCTBUC PC3YJILTATOB LECIIAM;

BJIaACTh HaBBIKAMU MO3HABaTEIbHOMI pe(I)JICKCI/II/I KaK OCO3HaHHus COBCPHIACMBIX ,Z[CﬁCTBPIfI n
MBICJIIMTCIIBHBIX ITPOLICCCOB, UX PE3YJIbTATOB U OCHOBaHI/Iﬁ;

WCTIOJIB30BATh MPUEMBI pe(ICKCHH ISl OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;
OIICHUBATH PUCKU U CBOCBPECMCHHO IIPUHUMATh PCUICHUS 110 UX CHUKCHUIO,

IIPUHUMAaTh MOTUBEI U apIyMEHTHI IPYTUX IIPU aHAIIU3€ PE3YIbTaTOB AEATEIBHOCTH.

3) npunHsTHE ce0s U APYTHX:

IIPUHUMATh ce0sl, HOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX MPH aHAIN3€E PE3yIbTaTOB JAESATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIMIUOKY.

IIpenmeTHble pe3yJbTaThl 0CBOCHHUSI IPOrpaMMbl 0 Gu3nKe.

B npornecce n3yuenus kypca ¢pusuku 6a30Boro ypoBHs B 1 cemectpe 00ydaroniuiics HayIuTCs:

JIEMOHCTPUPOBATh Ha TpPHUMEpax pojb U MecTo (u3uku B (HOPMUPOBAHMH COBPEMEHHOU
HAay4YHOW KapTHHBI MHpA, B PAa3BUTUM COBPEMEHHON TEXHUKH M TEXHOJIOTHMH, B IPAKTHYECKOU
JIeATCILHOCTH JIIOACH;

YUUTBIBATh TI'paHUIlbl IPUMCHCHHA H3YUCHHBIX (bHSPI‘IeCKI/IX MO,Z[GJICﬁl Mar€puajibHas TOYKa,
HHCpHOUAJIbHasA CUCTEMaA OTCUCTA, a0COJIFOTHO TBEpAOC TCIIO, I/I,I[GaJ'IBHHﬁ ra3, MoJCjinu CTPOCHUS I'a30B,
JKUJIKOCTEN U TBCPABIX TCII, TOYCYHBIN BHCKTpI/ILIeCKI/Iﬁ 3apsan nIpu peluCcHUN (1)I/I3I/IHCCKI/IX 3aaay,

pacrno3HaBaTh GU3NYECKUE SBICHHUS (MIPOLIECCHI) U OOBACHATH X Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA M JIIEKTPOAUHAMHUKHU: PABHOMEPHOE
U PaBHOYCKOPCHHOE TMPSMOJIMHEHHOE JBW)XKEHHE, CBOOOJHOE TAJCHHE Tel, JBIKCHHE
10 OKPYXKHOCTH, HWHEPIHs, B3auMojeicTBue Tei, mud¢y3us, OpOYHOBCKOE ABMKCHHE, CTPOCHHE
KUIKOCTEH W TBEPIBIX TeJI, U3MEHEHHE OO0beMa TeNl MPH HarpeBaHUU (OXJIAKIEHUH), TEIIOBOE
paBHOBECHE, UCITAPEHUE, KOHJICHCALMS, [IJIABJIEHNEe, KPUCTAIUIN3AlUs, KUIIEHHE, BIaXXHOCTh BO3/1yXa,
MOBBIIICHUE JTaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b MEXKIY MapaMeTpaMu
COCTOSIHMS Ta3a B U30IPOLIECcCaxX, MIEKTPpHU3aLus TeJ, B3aUMOJEHCTBUE 3aps/I0OB;

OIMKCHIBATh MEXAaHUYECKOE ABIKCHUE, HCIONb3Yys (PU3NYeCKHe BETUYHMHBI: KOOPAWHATA, MYyTh,
nepeMenieHue, CKOpoCTb, YCKOpPEHHE, Macca Tena, Cuila, UMIYJbC Tella, KMHETHYecKash SHEeprus,
MOTCHIMATbHASL DJHEPTus, MeXaHW4yeckas pabdoTa, MeEXaHW4YeCKas MOIIHOCTh, IPH OMUCAHUU



NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOIB3YyEMbIX BEIMUYMH, UX 0003HAUCHUS M €IMHUIIbI,
HAaXOJUThb (POPMYJIBI, CBA3BIBAIOLINE JAHHYIO (PU3NUECKYIO BEINYUHY C JPYTUMU BEIMUNHAMUY;

OIMCHIBATh M3yUYCHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIC SIBICHUS, UCTIONB3Ys (pU3HUECKUE
BEJIMYMHBI: JaBJIEHUE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYeCcKasi SHEPrusl Xa0THUECKOIO JBUKEHUS
MOJIEKYJ, CPEIHEKBaIpaTU4YHasi CKOPOCTh MOJEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEpPrus,
pabota raza, K03(pPULUUEHT MONEe3HOr0 JeMCTBUS TEIUIOBOIO JIBUTATEINS; MPU ONMHMCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HMCIIOJIB3YEMbIX BEIMYUH, UX O003HAUYEHUS M €IUHHUIbI, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTHMHU BEIMYUHAMY,

ONMCHIBATh H3YYECHHBIE JJIEKTPUYECKUE CBOMICTBA BELIECTBA M DIIEKTPUYECKUE SBICHUS
(mporeccbl), UCHONB3YSd (PU3MUECKUE BEITUYMHBL OSJIEKTPUUYECKUN 3apsill, SJIEKTPUYECKoe IoJe,
HANPsDKEHHOCTDH M0JI, MOTEHLMAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONHUCAHUU NPAaBUIBHO TPAKTOBATh
(bU3NYeCKUi CMBICIT UCTIONB3YEMBIX BEIMYMH, UX O0O3HAYCHUS W CIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBA3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMHU BETUUYUHAMU;

aQHAJM3UPOBATh (PU3MUECKHE TPOIECChl UM SIBJICHHS, HCIONB3Yysd (U3HUYECKUE 3aKOHBI
W TpUHUMIBL: 3aKOH BceMupHoro tsrotenusi, I, II u III 3akonsl HbproToHa, 3aKkoH coxpaHeHUs
MEXaHMYECKON SHEpruu, 3aKOH COXPAHEHHs] HMITYJIbCa, MPUHIUIN CYNEPIO3ULUN CHII, TPUHIUI
paBHOIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa, MOJIEKYJISIPHO-KHUHETUYECKYI) TEOPHUIO0 CTPOCHHS
BEILIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEJHEH KMHETUYECKON SHEPTrUM TEIUIOBOTO JIBHXKEHHS MOJIEKYII
¢ a0COJIIOTHOM TeMIepaTypoil, MEpBhId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUs JIEKTPUUYECKOTO
3apsima, 3akoH KylioHa, TpH 3TOM pas3iuyarh CJIOBECHYI (OPMYIHpPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BhIPAXKEHUE U YCIIOBHS (IpaHuUllbl, 00JacTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHILMIIBI JEHCTBUS MAaIIMH, NMPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3nyaTh yCcaoBUs UX O€30IIaCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HU;

BBIMOJIHATh  OKCIEPUMEHTHl 10 HCCIEJOBAHUIO (U3NYECKUX SBJIEHUH M  IPOLECCOB
C MCII0JIb30BaHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH, PH 3TOM (HOpMyIUpOBaTh MpodieMy/3a1ady 1
TUIOTE3y Y4YeOHOro SKCIepHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOro 00O0pyIOBaHUs,
MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIWYHH, NMPH STOM BBIOMPAThH
ONTUMAJIBHBIA CIIOCOO M3MEpPEHMs] M MCIOJIb30BaThb HM3BECTHBIE METO/bl OLEHKH IOTPEHIHOCTEH
U3MEPEHHNI;

UCCIIEIOBaTh 3aBUCHUMOCTH MeXAYy (PU3NYECKMMH BEIMYMHAMU C HCIOJIb30BAaHUEM MPIMBIX
U3MEpPEHMI, TpH OSTOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pE3yJNbTAaThl MOJYYEHHOMN
3aBHCUMOCTH (PM3WYECKUX BEJIMYMH B BUJE TaOmuil U TpaduKoB, AeTaTh BBIBOABI MO pe3ylbTaTam
UCCJIEI0BAHMUS;

coOuroaTh mpaBmiia 0e30MacHOro TPyAa MPH MPOBEICHUM MCCIIEJOBAHUI B paMKax yueOHOTo
IKCIIEPUMEHTA, Y4eOHO-UCCIEOBATEIbCKON M MPOEKTHON [AEATEIBHOCTH C HUCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYIOBaHUS;

pemaTh pacueTHbIE 3aJa4dl C SIBHO 3aJaHHON (DM3MYECKON MOJIETBhI0, UCIONB3Ysl (HU3UYECKUE
3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJjaui BHIOMPATh (PU3HUECKYIO0 MOJIEIb, BBIIEIATh
busznyeckue BeIMYMHBI U (POPMYJbl, HEOOXOJUMBbIE JUIS €€ peIlIeHUs, IPOBOAUTH PaCUeThI
Y OLIGHUBATh PEATLHOCTD MOJYUYEHHOTO 3HAUCHUS (DU3HUECKON BEIIUYUHBL



peuiaTh KadyeCTBEHHbIE 3a/lauyd: BBICTpAUBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO IIEMOUYKY
paccyXJIeHUl ¢ UCTIOIh30BAHUEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (DU3MUECKUX SBICHHUIA,

HCIIOJIB30BAaTh IPHU PCUHICHUHA y‘-ICGHI)IX 3a1a4 COBPCMCHHBIC I/IH(i)OpMaIII/IOHHBIC TEXHOJIOTUU OJIsA
MOMCKa, CTPYKTYpPUPOBAHMsSI, MHTEPIPETALMA U TPEACTaBICHUS Y4eOHON M HayYHO-IOMYJISIPHOI
I/IH(bOpMaHI/II/I, HOJ'Iy‘IeHHOI\/’I M3 pa3JINYHbIX HCTOYHHUKOB, KPUTHYCCKU AHAJIMU3UPOBATH IMOJTYyYaCMYIO
nHdopmarmio;

MPUBOJUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOeKHBIX YUCHBIX-(PU3UKOB B pa3BUTHE HAyKH,
00BsICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW XU3HHM IS OOecredeHus
0e3omacHOCTH TpU OOpalIeHUH C MPUOOpPaMU M TEXHUYECKHMMH YCTPOMCTBAMH, AL COXpPaHEHUs
3/I0POBBS U COOJIIOACHHSI HOPM IKOJIOTMYECKOr0 OBEACHHSI B OKPYXKAIOLIEH cperie;

paboTaTh B TPYIIE C BBINIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBAThH PabOTy
TPYIIBI, PAIIHOHAIBHO PACIPEACIATh 00S3aHHOCTH W IUIAHUPOBATH ACITEILHOCTh B HECTAHIAPTHBIX
CUTYyallMsiX, OICHHMBATh BKJIAJ KaXJOTO M3 YYACTHHUKOB TPYMIBI B PEHICHHUE pPacCMaTPHBAEMOM
POOJIEMBI.

IIpeaMeTHBIe pe3y/IbTAThl OCBOCHHUS MPOrPaAMMBbI N0 (U3HKe.
B npornecce n3yuenus kypca ¢pu3uku 0a30BOro ypoBHs BO 2 ceMeCTpe 00yJaroIuiicst HAyYUTCs:

JI€MOHCTPUPOBATh Ha MpHUMEpax pojb U MecTo (u3uku B (HOPMUPOBAHMHM COBPEMEHHON
HAay4YHOU KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B IPAKTHYECKOU
NeSITeTTLHOCTH JIFO/ICH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KAPTHHBI MUPA;

YUUTHIBATh  TPaHUIBl  IPUMEHEHUS  U3YYEHHbIX  (U3MUECKUX  MOJENEW:  TOYCUYHBIN
ANEKTPUYECKUI 3apsf, Jyd CBETA, TOUYECYHBbIM MCTOYHUK CBETA, SACPHAsl MOJENb aToMa, HyKJIOHHAas
MO/I€JIb aTOMHOT0 si/ipa MPpH peleHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBICHUS (NPOIlecChl) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKM M KBAaHTOBOM (DM3MKM: »IIeKTpUUecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOEe, MarHUTHOE JIEHCTBHS TOKA, B3aUMOJICHCTBUE MAarHUTOB, HJIEKTPOMArHuTHasE MHAYKIUS,
JeicTBUE MarHUTHOTO TOJII Ha TMPOBOJHUK C TOKOM M JABIKYIIUICS 3apsij, 3JIEKTpOMarHUTHBIE
KoJieOaHUsT M BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBeTa, OTpakeHHe, MpPEeJIOMIICHHE,
uHTEepEepeHIHs, TUPpaKIus U TMOIIPU3AIHS CBETa, TUCTIEPCHs CBETa, POTOITEKTPUIECKUN dPPEeKT
(potorddexT), cBeTOBOE MaBICHHWE, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOAOPOJaA,
€CTEeCTBEHHAsI U ICKYCCTBEHHAsI PaIHOAKTUBHOCTE;

ONMCHIBATh M3YYEHHbIE CBOMCTBAa BeIlECTBA (RJIEKTPUUYECKHE, MAarHUTHbBIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO MPOBOJUMOCTh PAa3IMYHBIX Cpel) U DIEKTPOMArHUTHbIE SIBJICHUS (TPOLIECCHI),
UCTIONB3Ys (PU3MYECKHE BETMUMHBL: NEKTPUUECKUI 3apsjl, CUjla TOKa, SJIEKTPUYECKOe HampshKeHue,
AIIEKTPUUYECKOE COMPOTUBIICHHE, PA3HOCTh IMOTEHIHUANIOB, SJIEKTPOJABWXKYIIas cuia, padora TOKa,
MHAYKLIMS MarHuTHOro mojs, cuia Amiepa, cuia JIopeHla, MHAYKTUBHOCTb KaTyLIKH, DHEPIHs
AIIEKTPUYECKOTO W MArHUTHOTO TIOJICH, TMEPHOJ M 4YacToTa KoyieOaHWi B KOJeOaTeIbHOM KOHTYpE,
3apsJ W CWJa TOKa B MPOLIECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJeOaHul, (QOKyCcHOe
paccTOsIHME W ONTHYECKas CUiA JIMH3bI, IPU OMMCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKUHA CMBICI



UCTIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYCHUS U €JUHMIIBI, YKA3bIBaTh (JOPMYIIbI, CBSI3bIBAOLIIE TAHHYIO
(u3nYecKyIo BeNUYUHY C IPYTUMU BEIUYUHAMH;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIEC SIBJICHUS M IPOIECCHI, MCIONB3YsS (PU3MYECKHE BEIUYHHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, SHEPrus W UMIYJbC (OTOHA,
nepuoj TMoyypacnajga, SHEprusi CBSA3M AaTOMHBIX fJ€p, IPHU OMNHCAHUUM MPABHIBHO TPaKTOBATh
buznyecKuit CMBICT UCHOJIb3YEMbIX BEIMYUH, UX O003HAYEHMs] M €IUHUIIBI, yKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTUMHU BEIMYMHAMH, BBIYHCIATH 3HAYCHHE
bu3nYeCcKoil BENUYNHBL;

aHaM3UpOBaTh (PU3MUECKUE TIPOLECChl U SABJICHMSA, UCHOJNB3Yd (PU3MUECKHE 3aKOHBI
U NpUHIUIBL 3aK0H OMa, 3aKOHBI IIOCJIEN0BATENBHOIO U NAapaJUIEIBbHOIO COEIMHEHUS IPOBOIHUKOB,
3akoH  JIxoynsa-JIeHma, 3aKOH  DJIEKTPOMAarHUTHOM  MHAYKLUH, 3aKOH  IPSMOJIMHEWHOTO
pacnpoCTpaHEHHUs] CBETa, 3aKOHbl OTPAaXCHHUsSI CBETa, 3aKOHBI IPEJIOMIIEHHS CBETa, ypaBHEHUE
OliHmTeHa 111 poTtodpdekTa, 3aKOH COXpPaHEHHs] PHEPTUU, 3aKOH COXPAHEHHsS HMITYJIbCca, 3aKOH
COXPAHEHMsI NEKTPUUECKOro 3apsja, 3aKOH COXPaHEHUs MaccOBOrO 4Hcia, nocTynaTsl bopa, 3akoH
palMOAaKTUBHOIO pacmaja, IpU 3TOM pa3ndyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BbIPAaXKEHUE U yCIOBUA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpEAEIIATh HAIpPAaBJIECHUE BEKTOpAa MHAYKLHMM MarHUTHOTO IMOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHua;

CTPOUTD U OMUCHIBATh N300paXKEHUE, CO3JaBAEMOE IJIOCKUM 3€PKajIoM, TOHKOM JTMH30M;

BBITIOJTHATh  OKCIIEPUMEHTHI 110  HCCICJAOBAaHUIO (PU3MYCCKUX SIBJICHUA W IPOIECCOB
C UCITOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUI: IIPpH 3TOM (hopMyMpoBaTh mpodaemMy/3anaqy
U TUINOTE3y y4eOHOro S3KCIEepUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00Opya0BaHUS,
MIPOBOUTH OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPsIMbIE U KOCBEHHBbIE U3MEPEHUs (PU3MUECKUX BEJIWYMH, NMPU 3TOM BBIOMPAThH
ONTUMAJIbHBIA CHOCO0 M3MEpEeHUs M HCHOJIb30BATh H3BECTHBIE METO/bI OIEHKH IOTPELIHOCTEH
U3MEPEHU;

HCCIIeIOBATh 3aBUCUMOCTU (PM3MUYECKUX BEIMYMH C UCTIOIB30BAHUEM IMPSMBIX U3MEPEHHIA: MPU
3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI MOYICHHON 3aBUCUMOCTH (DPU3HUECKUX
BEJIMYMH B BUJIE Ta0OIHII U TpaUKOB, JAEJIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHHS,

coOnrofaTh mpaBuia 6€30MacHOTO TpyJa IpU MPOBEACHUU HMCCIEI0BAaHUN B paMKax y4eOHOTro
HKCMEPUMEHTa, Yy4eOHO-HCCIIEeIOBATEIbCKOM W IMPOEKTHOM JESATENIbHOCTH C HCHOJIb30BAaHUEM
M3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pelaTh pacueTHbIE 3aJlaud C SIBHO 3a/JaHHON (DU3MYECKON MOJENbI0, UCHOIb3Yys (PU3NYecKHe
3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M BHIOUPATh (PU3MUYECKYIO MOJIENb, BBIIEIATh
¢usnueckue BENIUYMHBI U (OPMYJBl, HEOOXOIMMBbIE [UIs €€ peIIeHUs,, MPOBOAUTH PaCUeThl
Y OLICHUBAThH PEATBHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

pemiaTh KadyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKU HEMPOTUBOPEUYHBYIO IIETIOUKY
pPacCy’XKJIeHUH ¢ UCTIOIH30BAHUEM M3yUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PM3MUECKUX SBICHHIA;

HCIIOJIb30BaTh MPH PEIICHUU Yy4eOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHbBIE TEXHOJIOTUHN IS
MOKCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAlMd U TPEACTaBICHUS Y4eOHON U HAyYHO-MOMYJISPHOI



UHPOPMALIMK, TOIYYEHHOW W3 pa3jIM4YHBIX MCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATH IOJIy4aEMYIO
UH(OPMALIHUIO;

OOBSICHATH TPUHIUIMBI JACWCTBUS MAaIllWH, MPHUOOPOB M TEXHHUYECKUX YCTPOWCTB, paszIHyaTh
yCIJIOBUS UX O€30MaCHOT0 UCIIOJIb30BAaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE ITPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW XU3HHM IS oOecredeHus
0e3omacHOCTH HpU OOpaLIeHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOMCTBAMH, AJS COXpaHEHUs
3JI0pOBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT0 MIOBEACHUS B OKpY Karolllei cpee;

paboTaTe B TPYIIE C BBHIMOJIHEHHEM pPa3IMYHBIX COLMANBHBIX pOJIEH, IIaHUPOBAaTh pPaboTy
rpyIIibl, paqMOHAJIbHO pacClpCaciiaTh 00s13aHHOCTH U IJIAaHUPOBATH ACATCIBHOCTL B HCCTAHAAPTHBIX
CUTyalusaXx, OLHCHHUBATL BKJIAJ KaXAOTr0 M3 YYACTHUKOB TIPYIIbI B PCUHICHUC paCCManHBaeMOfI
pOo0OJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

No HanmeHoBaHMe pa3esioB M TeM NPOrPaMMbIl, TeM Y4eOHbIX | YV II31CP|K
/o | 3ansTui

Pa3zjnen 1.®0Ou3uka 1 MeTOAbI HAYYHOT0 MO3HAHUSA
1.1 Quszuxa u Memoovl HaAy4¥H020 NO3ZHAHUSL

®usuka — Hayka o npupoze. MoaenupoBanue GU3NIECKUX
SIBIICHHUI U TIporieccoB. Posb 1 MecTo pU3HMKH B
(OpMHPOBAHNU COBPEMEHHON HAY4YHOM KapTHHBI MUDA, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOICH.

Hroro no paspeny 1 | 1 0 0 0

Pa3nen 2 Mexanuka
2.1 Kunemamuxka

MexaHudueckoe JABHKCHUC. OTHOCI/ITGJIBHOCTL

2 MeXaHW4eCKOro ABkeHus. [lepemenienue, CKOpOCTb,
YCKOpEHHUE.

PaBHOMEpHOE NPSIMOJIMHEWHOE ABMXKECHHUE

PaBHOYCKOpEHHOE NPAMOJIIMHEUHOE ABUKECHUE

CBobOoHOE TIazieHne. Y CKOpeHHe CBOOOIHOTO MaIeHUs
KpuBonunerinoe npmxenue. [[BrkeHue MaTepualibHOM TOUKHU
110 OKPYHOCTH

2.2 Jlunamuka

[Ipunuun otHocutensHOCTH ['anunes. MuepuuanbHbie
cucreMsl orcuera. [lepselii 3akoH HeroTOHA

4 Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropon’ 1
3akoH HbloTOHA [171s1 MaTepraibHOU TOUKHU
Tperun 3akoH HproTOHA /111 MaTE€pUaAIbHBIX TOUYEK




3akoH BceMHpHOTO Tsarotenus. Cuna tspkectu. [lepsast

5 KOCMHUYECKask CKOPOCTh
Cwiia ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. Koaddunment tpenns. Cuiia CONpOTUBICHUS
MIPU IBM>KEHUH TeJla B )KUJKOCTHU WM rase
[TocTymarenbHOe U BpamaTebHOE BMKEHNE a0OCOTIOTHO
6 TBEpAOro tena. MomeHnt cuiibl. [1nedo cuinbl. Y cnoBus

paBHOBECHS TBEPAOTO TEJIA
JlabopaTopHas pabdora «VccnenoBanue ycioBuit
paBHOBECHSI TBEPAOIO TEJIa, UMEIOUIET0 OCh BpAILlEHUS»

2.3 3axonvl coxpanenus: 8 mexanuxe

NMnynec MaTepuanbHONW TOUYKH, CUCTEMBI MATEPHUATIbHBIX
ToueK. VIMITysibc cuitbl. 3aKOH COXpaHEHUs UMILYJIbCa.
PeakTuBHOE IBMKEHIE

Pabora 1 MmoutHOCTh cuitbl. KuneTnueckas sHeprust
MaTepHuaabHOW ToukH. Teopema 00 U3MEHEHUH KUHETUYECKOI
SHEPIUu

[lotenunanpHas sueprus. [loTeHunanbHas 3Heprus yupyro
nepopMHUpOBaHHOW NPYyKUHBIL. [loTeHInanbHas SHeprus Tea
BOJIM3H NTOBEPXHOCTH 3eMJIN

[ToreHnuanbHble U HEMOTEHIUANbHBIE CHIIbL. CBsI3b pabOThHI
HEMOTEHUUATIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOH
SHEPTUU CUCTEMBI T€J. 3aKOH COXPAHEHUSI MEXaHUYECKOW
SHEPrUuu

JlaGopaTopHas padora «lccnenoBanue cBsizu pabOThI CHIIBI
C U3MEHEHUEM MEXaHMYECKON SHEPIHH Tela Ha IpUMepe
PacCTSKEHUSI PE3UHOBOIO XKIyTa»

Hroro nmo pasaeny 2

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OcHoBbl MONEKYNAPHO-KUHEMUYECKOU Meopull

10

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-KUHETHUECKONW TEOPHH.
bpoynoBckoe nmwkenue. uddys3us

XapakTep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA.
Mojienu cTpoeHus Ta30B, KUAKOCTEH U TBEPIBIX TET

11

Macca monekyn. KonuyectBo BemiectBa. [loctosiHHas
ABorazapo. TeroBoe paBHOBecue. TemmepaTypa u eé
n3Mmepenue. [lIkana remmneparyp Llenbcus

12

WNneansneiii raz B MKT. OcHoBHOe ypaBHeHHne MKT

13

AOcoroTHas TeMIiepaTypa Kak Mepa CpeIHe KHHETHYECKOM
SHEPruM JIBIKEHUS MOJIEKYJl. YpaBHeHHe MeHeneena-
Knaneiipona

14

3akoH JlanmbToHa. ['a30BBIC 3aKOHBI
Jla6opaTopHnasi pa6ora «lccinenoBanue 3aBUCUMOCTH
MKy IMapaMeTpaMu COCTOSIHHS Pa3pPEeIKCHHOTO ra3ay

15

H3omporiecchl B HcaIbHOM Ta3e U UX rpaduueckoe
pE/ICTaBICHUE




3.2 Ocho6bl mepmMoOUHAMUKU

16

BHyTpeHHsI dHEeprus TepMOAUHAMAYECKOU CUCTEMBI U
crocoObl e€ u3mMeHenus. KonndyectBo TemioTs! U pabora.
BHyTpeHHss dHeprus 0JJHOATOMHOTI'O UI€AJIBHOTO ra3a

17

Bunael rerionepenaun

VY nenbHas TEIUIOEMKOCTH BelecTBa. KoinuecTBO TENnoTh
pu Terionepenaye. AnuadaTHbIi mpoiecc
JlaGoparopnas padora «/3mepenue yaenpHon
TEIJIOEMKOCTHY

18

IlepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 IIPUMEHEHHE K
nu30mnpoueccam

Heob6paTumocTs mporeccoB B npupojie. Bropoit 3akon
TEPMOJAVHAMUKH

19

[Tpunuun aevicteus u KII/I TernnoBoi MaminHbI
[uxn Kapno u ero KIIJ]
DKOJIOTHYECKHE MPOOIEMbI TETNIOOHEPT € TUKH

3.3 Aepecammusbie cocmosinus éewecmea. Pazosvle nepexoovl

20

[TapooGpa3oBanue u koHeHcanus. Vcmapenue u KuneHue
AOCom0THAS U OTHOCHUTETIbHAS BIKHOCTH BO3TyXa.
Hacspiennsiii map

21

TBépnoe teno. Kpucramnnueckue u amopgHbie Tena.
AHN30TpOIUS CBOMCTB KPUCTAIIOB. JKUJIKHE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHalIbl

[InaBneHne u kpucTaun3anus. Y AeapHas TEIIOTa
maBieHus. Cyomumarus

YpaBHeHHE TEIIOBOro OajlaHca

Hroro no pazgeny 3

10

Pa3nen 4.9JIEKTPOIUHAMUKA
4.1 DrekTpocTaTuKa

22

DneKTpu3aius Ten. DIeKTPHIeCKuH 3apsi. J(Ba Buaa
AIIEKTPUYECKUX 3aPSI0B

[TpoBOAHHKY, TUAICKTPUKH U TIOTYTIPOBOTHUKA. 3aKOH
COXpaHEHHUS IIEKTPUUECKOTO 3apsiia

B3aumopencTue 3apsanoB. 3akoH Kymnona. Toueuynbi
AIIEKTPUUYECKUH 3apsi]i

23

Hanpsix€HHOCTB 3i1eKTpryecKkoro nojs. Ipunnun
CYIEPIIO3UIMH AJEKTPUUECKUX Toseu. JInnnun
HaIPSHKEHHOCTH

PaboTa cui snexktpocraruueckoro noist. [lorenmuan.
Pa3HocTh NOTEHLIMAIIOB

[IpOBOTHHMKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM IT0JIE.
Juanexrpudeckas IpOHULIAEMOCTD

24

OnexrpoemkocTs. KongeHcarop

DNEeKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa. DHEPIust
3apsHKEHHOI0 KOHAEHCAaTopa

JlaGopaTopHas pa6ora "l3Meperue 31eKTpOEMKOCTH




KOHJIeHcaTopa"

[TpunMn neicTBUs U IPUMEHEHUE KOHAESHCATOPOB,
25 KOIUPOBAJIBHOIO almnapara, CTpyMHOro IpuHTEepa. 1
DnekTpocTaTHyecKas 3aluTa. 3a3eMIeHHUE JIEKTPOIpUOOpOB

4.2 Ilocmosinnolil s1exkmpudeckuit mok. Toku 6 pasiuunvix cpeoax

DIEKTPUYECKHIA TOK, YCIOBHS €TI0 CYIISCTBOBAHUS.
[Toctosinubiii Tok. Cuna Toka. Hanpsikenne. ConpoTHBIEHHE.
26 3akon Oma 1 yyacTKa 1emnu 1
[TocnenoBarenbpHOE, ApaLIEIBHOE, CMEIIAHHOE COCTMHCHHE
IPOBOTHHKOB.

PaboTa 1 MOILITHOCTH JIEKTPUUECKOTO TOKa. 3akoH J[xoys-
Jlenma

27 3akon OMa 1st MOJTHOM (3aMKHYTO#) SJIEKTPUYECKOM TIETH.
KopoTkoe 3ambikaHue.

JladopaTopnas padora «M3mepenue 3/]C nucrounuka Toka u
€ro BHYTPEHHETO CONPOTUBICHUSD)

DJeKTPOHHAas MPOBOAUMOCTb TBEPBIX METAILIOB.
3aBUCUMOCTb CONIPOTHBIICHUS] METAJUIOB OT TEMIIEPATYPBHI.
28 CBepXmpoOBOAUMOCT. 1
DNEeKTpUUECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
TYYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs U MPUMECHas
poBoAUMOCTh. CBOKMCTBA p—n-TMIepexo/a.

29 [TonynpoBOAHUKOBBIE IPUOOPHI 1
DJIEKTPUUECKUH TOK B paCTBOpaX M pacIijiaBax 3JIEKTPOIUTOB.
DJIEKTPOIUTUYECKAS JUCCOLUAIS. DIEKTPOIIN3

:‘)J'ICKTpI/I‘ICCKI/II/IVTOK B razax. CaMOCTOSITeILHBIN U

30 . 1
HECAMOCTOSITENbHBIN pa3psa. Moanus. [lnazma

31 DnexTpuueckue MpruOOpbl U yCTPOICTBA U UX MPAKTUYECKOE 1
npumeHeHue. [TpaBuia TeXHUKH 6€301acHOCTH
Hroro no pazneay 4 4 2 2 2

32 JnddbepeHmmpoBaHHbIN 3a49ET 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 221 6 2 2

IIpomexyTouHas arrecranusa B ¢popme
O6beM yueOHOTO BpeMeHH, 3aTpaurBaeMoro Ha IIpoBejieHre OIeHOUHbIX MpoleAyp - 1 Jac




2 CEMECTP

Ne
n/n

HanmeHnoBaHMe pa3/ie/ioB U TeM IPOrpaMMBbl, TeM
YU4eOHBbIX 3aHATHI

113

Cp

Paznea 1.2JIEKTPOIUHAMHUKA
1.1 Macnumnoe none. DnekmpomacHUMHAS UHOVKYUSL

ITocTostHHBIE MATHUTHI U UX B3auMOAcHCTBUE. MaruuTHoe
nosie. Bekrop MarHuTHOM MHAYKUMKU. JINHUY MarHUTHON
UHIYKIHUH

MaruuTtHoe 1ose NpoBOAHUKA ¢ TOKOM. OnbIT Dpcreaa.
B3aumMopeiicTBre IPOBOIHUKOB C TOKOM
JlabopaTopnasi padora «/3yyeHre MarHuTHOIO MOJIst
KaTyLIKU C TOKOM»

JleficTBHE€ MarHUTHOTO TOJIS HA MPOBOJHUK € TOKOM. Cuiia
Awmrepa.

JlelicTBME MArHUTHOTO TOJISl HA JBHXKYILYIOCS 3apsIKEHHYIO
yactuity. Cuna Jlopenma. Pabota cuel Jlopenna

OnexTpoMarauTHas HHAYKIMS. [I0TOK BekTOpa MarHUTHOM
uaaykuu. IJ1C nHayKuu. 3aKOH 3JIEKTPOMarHuTHOM
naaykunu Papanest

JlabGoparopHas padora «lccnenoBanue siBICHUS
AJEKTPOMArHUTHON UHIYKIIUN

NunyktuBHOCTh. SBNeHue camounaykimuu. 3C
CaAaMOMHYKITUH. DHEPIHsi MArHUTHOTO TOJIS KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuueckue YCTpOfICTBa N UX IPUMCHCHUC: IIOCTOAHHBIC
MAaramThbl, JICKTPOMArHUThI, SJICKTPOABUTaTCIIb, YCKOPUTCIINU
QJICMCHTAPHBIX 4aCTUL], MHAYKIWUOHHAs I1CYb

O6o0maromuii ypok « MarHuTHOE 1M0JjIe. DIEKTPOMAarHUTHAS
WHITYKITHAS

Hroro no paspeny 1

Pa3znea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuuecxue u 21eKmpomMacHummble KoaieoaHus




CBoboHbIe MexaHnueckue koaebanus. ['apmonnueckue
KoJieOaHus. YpaBHEHUE TAPMOHUYECKUX KOJICOAHHIA.
[IpeBpatienue sHepruu

JlaGoparopHas padora «lccrnenoBaHue 3aBUCUMOCTH
Nepro/ia MaJIbIX KojeOaHuii Tpy3a Ha HUTU OT JJIMHbBI HUTH U
Macchl rpy3a»

10

Konebarenpabid KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KoseOaHus B UACALHOM KOJieOaTeTbHOM KOHTYpE.
AHaNorus MexJy MEXaHM4eCKUMHU U 3JIEKTPOMAarHUTHBIMU
KOJICOaHUSIMH

11

®opmyna TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
UJeaIbHOM K0JIeOaTeIbHOM KOHTYype

12

[IpencraBneHue o 3aTyXaromuX KojaeOaHHUsX.
BrinyxneHHbie MexaHndeckue kosiebanus. Pesonanc.
BrIHyX1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs

13

IlepemennbIn Tok. CHHYCOHUJANbHBIN IEPEMEHHBIH TOK.
MOomHOCTh IEPEMEHHOI0 TOKA. AMIIIUTYIHOE U
JICUCTBYIOLIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSKEHUS

14

Tpancdopmarop. [IponsBoacTBo, nepeaaya u norpedieHne
AIICKTPUICCKON SHEPTHH

15

Y CTpoHCTBO U MPaKTHUECKOE MPUMEHEHHUE dIIEKTPHUECKOTr0
3BOHKA, TeHEpaTOpa MEPEeMEHHOr0 TOKa, TUHUHN
aNeKTponepenad

16

OKOJIOTMYECKHE PUCKU IIPH IPOU3BOJCTBE 3JIEKTPOIHEPTUU.
KynbeTypa ncnonb30BaHust 3JIEKTPOIHEPTUN B IOBCEIHEBHOU
KU3HU

2.2 Mexanuueckue u INIEKMPOMACHUMHbLE 6OJIHbL

17

MexaHnndeckue BOJHBI, YCIOBHS pacnpocTpanenus. [lepuos.
CxopocTh pacnpocTpaHeHus U AJIMHA BOJHBL [lonepeunsie
Y TIPOJIOJTbHBIC BOJTHBI

18

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

19

DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
IITkana 3JeKTPOMAarHUTHBIX BOJIH

20

[IpuHIUIIBI paIUOCBA3YU U TEIEBUACHUS. Pa3BUTHE CpElCTB
cBsi3u. Pagnosnokanus

2.3 Onmuxa

21

IIpsimonuHEHOE pacIpOCTpaHEHHUE CBETA B OTHOPOJIHON
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBeTa

Otpaxxenue cBera. 3aKOHBI OTpaykeHus ceeta. [loctpoeHue
1300pakeHUH B INIOCKOM 3€pKaJie




22

[Ipenomnenue cera. [loaHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIA yroi MOJIHOTO BHYTPEHHETO OTPaXKEHUS
JlabGoparopHas padora «/3mepenue nokazaresns
IIPEIOMIIEHUS CTEKIIa»

23

JIunzsl. [loctpoenne nzobpaxkenuii B nua3ze. Popmya
TOHKOM JIMH3BL. Y BEIMUEHUE JINH3BI

JlabopaTopnas padora «/ccrnenqoBanue CBONCTB
M300paKeHU B TUH3AX)

24

Hucnepcus ceeta. CiioxkHbIi cocTaB 6enoro cera. L{ser.
JlaGopatopHas padora «HabmtoneHue nucnepcun cBeTa

25

Wntepdepennus cera. Judpakuus ceera. JJudpakunontas
pelérka

26

ITonepeunocTh cBeTOBBIX BOJIH. [lonspu3zanus cBeta
OnTrueckue mpuOOPbI U YCTPOICTBA U YCIIOBUS X
0€30I1aCHOT0 IPUMEHEHUS

HToro no pazaeny 2

14

4

Pasznen 3.0CHOBBI CHE].[PIAJII;HOFI TEOPUU OTHOCUTEJBHOCTHA
3.1 Ocnogwbl cneyuanbHot meopuu OMHOCUMeIbHOCHU

rpaHI/II_U:I MNPUMCHHUMOCTHU KJIACCUUYECKOU MEXaHUKH.
HOCTy.]'IaTI)I CHGHI/IaJ'II)HOI/IVTCOpI/II/I OTHOCHUTCIBHOCTHU

27 1
OTHOCHUTETHHOCTH OJJTHOBPEMEHHOCTH. 3aMe [JICHHE BPEMEHU
Y COKpAIICHUE JITHHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOW YacTHIlbl. CBS3b

28 MACCBI C SHEPTUEH U UMITYJILCOM. DHEPTHS TOKOS 1
Hroro nmo paszneny 3 2 0

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 Dnemenmol K8AHMOBOU ONMUKU

29 ®oronsl. Dopmyina [Inanka. DHeprus U UMIyIbC POTOHA 1
OtkpeiTre u uccnenaosanue Gorordpdexra. OnbiTer A. I
CroneroBa

30 - - 1
3akonbl porodddexra. YpaBHeHHE DUHIITCHHA TS
dhoroaddekra. «kKpacHas rpanuma» Gorordpdexra

31 JaBneaune cBera. OnbiTel [1. H. JIeGeneBa. Xumudeckoe 1
JIICUCTBUE CBETA
TexHudyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE:

32 (dboTosnmeMeHT, (OTOIaTYUK, COTHEUHAs OaTapesi, CBETOIHO]] 1

Pemienue 3aga4d mo teme «DIIEMEHTBbI KBAHTOBOM OIITHKH

4.2 Cmpoenue amoma




33

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
paccesHHIO a-dactull. [Inanerapnas moaens atoma

34

[Toctynater bopa

35

N3nydenue u nornomieHrne GOTOHOB MPHU MEPEX0JIE aTOMa C
OJIHOTO YPOBHS SHEPIUU Ha Jpyroi. Buasl ciekTpos

36

BosiHOBBIE cBOMCTBA yacTull. Bosubl ne bpowTs.
Kopnyckynsipao-BonHoBoH gyanu3mM. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

4.3 AmomHoe s0po

37

OTtkpoiTHE paguoakTuBHOCTH. OnBITH Pe3zepdopnaa mo
OIIPEAEIIEHUIO COCTABA PAIMOAKTUBHOTO U3IIy4ECHHUS
CaouctBa anb(da-, 6era-, ramma-u3nydeHus. Bnusxue
PaJIMOAKTUBHOCTH Ha )KMBbIE OPTraHU3MBbI

38

OTkphITHE IPOTOHA ¥ HEWTPOHA. M30TOmBI. Anbba-pacna.
DJNEeKTPOHHBIW U MO3UTPOHHBIM OeTa-pacnan. ['amma-
M3JIy4eHUe

39

DHeprus CBSI31 HYKJIOHOB B siZIpe. SIepHbIE peaKIuu.
Snepubid peakrop. [Ipo0ieMbl, mepCIEKTHBHI,
JKOJIOTUYECKHE ACTIEKTHI SIIEPHOU SHEPTETUKH

40

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA. MeTo1bI
HaOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHbBIX YACTHII.

Htoro no pazaeny 4

12

Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPODU3UKU
5.1 Dnemenmol acmpornomuu u acmpopuszuxu

41

Drtarnbl pa3BuTHs acTpoHoMuH. [Ipukinannoe u
MHPOBO33PEHUYECKOE 3HAYCHHE aCTpOHOMMM. Buz 3B€31HOT0
Heba. Co3Be3nus, SpKUe 3BE3/IbI, MNIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa
Comnue. ConHeyHass akTUBHOCTh. VICTOYHUK YHEPTUHU
Counniia u 3BE37,

42

3BE3/bl, UX OCHOBHbBIC XaPAKTEPUCTUKH. 3BE3/IbI TNITABHOW
MOCIE0BATEIbHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O TPOUCXOXKICHUU U
spomonuu COIHIIA U 3BE3]

43

Muneunsid [1yTe — Hama I'anaktuka. [lonoxenue u
neuxenne Connua B ["anaktuke. ["anaktuku. YepHble ABIPHI
B AJIpax TajJaKkTUK

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbmioro
B3pbIBa. PeslnKkTOBOE M3iIydyeHue. MeraragakTuka

44

Hepeniennslie npo6iaemMbl aCTpOHOMUU




HToro no pazaeay 5 1 0 2

Pa3nes 6. OBOBIIAIOIIEE IOBTOPEHHUE

45 KontponbHas pabora 1
Ponp ¢u3uku M acTpoHOMMH B OSKOHOMHYECKOIA,
TEXHOJIOTHYECKOM, COIMMAIBbHOM W  OJTUYECKOW cdepax
NESTEeIbHOCTH YENOBEKa, pOJIb MU MECTO (QU3UKH U
46 aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTHHE MUpPa, pOJb

¢busnueckoil Teopur B (OPMUPOBAHUU MPEICTABICHUNA O
(bU3MYEeCKON KapTUHE MHUpPA, MECTO (U3MYECKON KapTHUHBI
MUpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX

MPEJACTABICHUN O IPUPOJE.

HToro no pazaeny 6 1 0 0 1

OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 36 | 6 2 2

IIpomexyTounas arrecranus B ¢popMe KOHTPOJIbHOMH padoThI
Ob6beM yueOHOrO BpeMeHH, 3aTpaurBaeMoro Ha IpoBefieHHe OIleHOYHBIX Npouenyp - 1 gac

B (l)e,[[epaJIBHBIX " PCTUOHAJIBHBIX IPOLCAYpaX OLUCHKH KadC€CTBa O6pa30BaHI/IH HCIIOJIB3YCTCA
MNEpCUCHb (KO,[[I/I(pI/IKaTop) pacnpeaciICHHbIX 11O CEMECTPAM IIPOBCPACMBIX Tpe6OBaHI/II\/'I K pe3yjibTaTaM

OCBOCHHUSI OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl CPEJHET0 OOIIero oOpa3oBaHHsI U IIEMEHTOB
coJiepkaHus 1o (pu3uke.

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
o0Opa3oBaTesbHON porpaMMsel 1 cemecTp

Kon [IpoBepsieMbie TpeIMETHBIE PE3YIIBTAThl OCBOCHHS OCHOBHON 00pa30oBaTeIbHOM
IPOBEPSEMOTO IIpOrpaMMBbl Cpe/iHero oo1ero oopazoBaHus
pe3yJsbrara

10.1 /leMOHCTpHpOBAaTh Ha TMpHUMEpPax poidb M MecTo (GU3MKH B (OPMHPOBAHUY]
COBPEMEHHOW Hay4yHOW KapTUHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTHI, B TPAKTUYECKOW JEATEIIbHOCTH JIKOJICH

10.2 YuuTbIBaTP  IpaHUIBl  NPUMEHEHUS  U3YYEHHbIX  (U3NYECKUX  MOJENIEH:
MaTepualibHas TOYKa, MHEpLHUalbHas cUCTeMa OTcyeTa, aOCOJIOTHO TBEPAOE Telo,
MeabHBIM Ta3; MOJENIM CTPOEHMS I'a30B, KUIKOCTEW M TBEPIBIX TN, TOUECUHBIN
HIIEKTPUUECKUI 3apsij - PH pelieHNH GU3NIeCcKUX 3a1a4

10.3 Pacrio3HaBaTh (pU3NUECKUE SBICHUS (IPOLECCH]) U OOBSICHATh X HA OCHOBE 3aKOHOB

MEXaHUKH, MOJEKYJIIPHO-KMHETUYECKOM  TEOpHUM CTPOCHMS  BEIIeCTBa U
PIIEKTPOJMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE,
cBOOO/JHOE MaJieHue TeJ, IBUKEHHE IO OKPYKHOCTH, MHEpPLHUS, B3aUMOJEHCTBHE
rer; auddysus, OpOyHOBCKOE IBM)KEHHE, CTPOCHUE KUAKOCTEH M TBEpABIX Tell,
M3MEHEeHHEe o0beMa Tel NpU HarpeBaHWM (OXJIAXJIECHHH), TEIIOBOE pPaBHOBECHE,

MCIIAPCHUC, KOHJACHCAIMA, INIABJICHHC, KPpUCTAJUIM3alHsa, KHIICHHC, BJIAXKHOCTD




BO3/1yXa, [IOBBINICHUC JABJICHUSA I'a3a IIpHU €ro HarpCBaHuM B 3aKPbITOM COCYJIC, CBA3b
MCXKIY MMapaMETpaMu COCTOSAHHA Tasa B HU30IpoHECCax; OJICKTpHU3alusa TCII,
BSaHMOHeﬁCTBI/IC 3aps10B

10.4

OnuchiBaTh MEXaHUYECKOE JIBUWKEHHE, MCIONb3ysl (PU3MUECKUE BEIMYMHBIL:
KOOpJMHATA, ITyTh, IEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHJIA, MMITYJIbC
Tena, KUHETHYeCKash HSHeprus, MOTEHIMalbHas >HEPrusi, MeXaHuueckas palora,
MexaHU4YecKas MOIIHOCTb; IpPU OINHCAHUU MPaBWIBHO TPAKTOBaTh (hU3MUECKUiA
CMBICJI HCTIOJIB3YEMBIX BEIMYHH, X 0003HAYEHUSI U €AUHUIIbI, HAXOAUTH (OPMYIIHI,
CBSI3bIBAIOLIME TAHHYIO (DM3UYECKYIO BEIMUUHY C APYTUMHU BEITUYUHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOJIb3YS
(u3nueckue BENWYMHBI: JIABJICHUE Tasa, TeMIlepaTypa, CpeIHss KUHEeTHdecKas
DHEPIHUsl XAaOTHYECKOTO JBWIKEHUS MOJIEKYJ, CpEOHEKBAaJpaTU4YHasi CKOPOCTb
MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, kodduuneHT
[TOJIE3HOTO JEHCTBHS TEIUIOBOI'O JBUTATENs; MPU ONMCAHWH MPABWIBHO TPAKTOBATH
(bu3nUeCKUi CMBICIT HUCHOJb3YEMBIX BEJIMYMH, HMX OOO3HAYEHHUS U EIUHUIIbI,
HAaXOAUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYIO0 BEIMUYUHY C JPYTHMMH
BEJIMYUHAM

10.6

OnuchiBaTh HM3YyYEHHbIE SJEKTPUUYECKUE CBOMCTBA BEIIECTBA U BJIEKTPUUYECKUE
siBJICHUS (TIPOLIECCHI), MCTONB3YsS (DU3MUYECKUE BEITWYUHBI: JJICKTPUUECKHUH 3aps,
PIEKTPUYECKOE II0JIE, HANPSLKEHHOCTH IOJISA, MOTEHUHMAN, PAa3HOCTH IIOTEHIUAJIOB;
[PU OTMIMCAaHUU MTPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICI UCIIOJIB3yEMbIX BEJIMYHH,
X O0003HAueHUS W EAWHMIIBI; YKa3biBaTh (OPMYIIbI, CBSI3BIBAIOIIME JAHHYIO
(bU3HMYECKYIO BETUYMHY C IPYTUMHU BEITUINHAMU

10.7

QHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBICHUS, UCTIONb3YsI (PU3NYECKUE 3aKOHBI
U NIPUHLUIBL 3aKOH BceMupHOro tarorenus, I, II u III 3axkoner HerotoHa, 3akoH|
COXpPAaHEHUs MEXAHWYECKOW HHEPIrHH, 3aKOH COXPAHEHUS WMILYJIbCa, IPUHIINAI
CYNEpPHO3ULIMA CHJI, TNPUHLUI PABHONPABHUS MHEPLUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHUs BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOW SHEpruM TEIUIOBOTO JBHXKEHHS MOJIEKYJ € aOCOIIOTHOM
TeMIIepaTypoOu, NMEPBbIM 3aKOH TEPMOJAWHAMMKH; 3aKOH COXPAHEHUS IEKTPUIECKOTO)
3apsiza, 3akoH KysoHa; mpu 3ToM pa3inuyarh CJI0BECHYIO (POpMYyIHUPOBKY 3aKOHA, €T0
MaTeMaTH4eCKOe BhIpAXKEHHUE M YCIOBUS (TPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TNPHHIMUIBI JCUCTBUS MAalIMH, NPUOOPOB M TEXHHUYECKUX
YCTPONCTB; pasziavyaTh YCJIOBUS MX O€30IacCHOTO MCIOJIb30BaHMS B MOBCETHEBHOMH
PKU3HU

10.9

BrImmoagsaTh OKCIICPUMCHTHLI 110 UCCIICAOBAHUIO (1)I/ISI/II-IGCKI/IX SIBJICHUU U IIpoOLECCOB C
MCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHIA; MPH 3TOM (POpPMYyJIHPOBATH
mpoOnemMy (3aady) U THIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PY0BaHUS, TPOBOJIUTH ONBIT M (HOPMYIUPOBATH BBIBOIbI

10.10

OCYH.[@CTBHHTB MpsAMBIC U KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIIMYMH, IIPHU 3TOM
BI>I6I/IpaTI> OIITHMAJIBHBIN CIIOCO0 U3MCPCHHUA W HCIIOJIb30BaTh M3BCCTHBIC MCTO/bL

OIIEHKH MOTPEIIHOCTEN N3MEpEHUN




10.11

lccnenoBaTh 3aBUCUMOCTU MEXIY (PU3MUECKHMMM BETUYMHAMU C HCIIOJIb30BAHHEM
NpSAMBIX M3MEPEHMH; TpU OSTOM KOHCTPYHpPOBAaTh YCTaHOBKY, (DUKCHPOBAThH
[pPe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BHUAE TaOIHIl U
rpaduKoB, AeJaTh BHIBObI IO PE3YJIbTaTaM UCCIIEIOBAHUS

10.12

CobmroaTh mpaBuiia 6€30MacHOTO TpyJa MPH MPOBEIECHUU UCCIIeIOBAHUIN B PaMKaxX
y4eOHOro SKCIepPUMEHTa, Y4eOHO-ICCIeA0BATENbCKON U MPOEKTHON NEATEIBHOCTH C
MCIIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS

10.13

Periath PACUCTHLIC 3aa4u C SIBHO 3aZ[aHHOI7I (1)H3I/I‘ICCKOI>'I MOZCIIbIO, HCIIOJIb3Ys
(1)I/ISI/I‘I€CKI/IC 3aKOHBI U NPUHOUIIBI; HA OCHOBC aHAJIM3a YCJIIOBHA 3agavdu BI)I6I/IpaTI)
(I)I/I3I/ILICCKYIO MOACIb, BBIACIIATH (I)I/ISI/ILICCKI/IC BCIIMYHHBI U (I)OpMyJ'ILI, HGOGXOI[I/IMLIC
I €€ PCUICHUA, IMPOBOAWTL PACUCTBI WM OLCHHUBATHL PCAJIBHOCTH ITOJTYYCHHOIO)
BHAYCHUA (bI/BI/I‘{eCKOﬁ BCJINYHNHBI

10.14

Pemrath KauecTBEHHbIE 3a/aud: BBICTpAaUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
[IETI0YKY PACCY)XICHHH C OMOpPOM Ha HW3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥
buznyecKue BICHUS

10.15

licnonb30BaTh MpU pelIeHUH Y4YEeOHBIX 3a7a4 COBPEMEHHbIe HH(OpPMAIMOHHbIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBAHUS, MHTEPIPETALUU WM IPEACTaBICHUS
yueOHOM M HAy4yHO-HOMYJSPHOM MHMOpMAIMM, MOJYYECHHOH M3 pas3IUyuHBIX|
MICTOYHUKOB; KPUTHUECKH aHAIM3UPOBAThH NOJYy4aeMyr0 HHPOpMAIIIO

10.16

[IpuBOAMTH MpUMEpPHI BKJIaJa POCCHHUCKUX M 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 0OBACHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH|
1 TEXHOJIOTUN

10.17

lcnonb30BaTh TEOpPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOW >KU3HM JIs
oOecrieyeHnss 0€30MacCHOCTH MNpH OOpaIleHUHd C NpUOOpaMU M TEXHUUYECKUMH
yCTpOIiCTBaMH, JJIi COXPAaHEHUS 3/70pPOBbsl U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
[TOBE/ICHUS B OKpYXKalOLIeH cpene

10.18

PaGoTaTh B TpyImie ¢ BBIMOJIHEHWEM Pa3IHMYHBIX COIUANBHBIX pOJied, TIIaHUPOBATh
paboTy TPYMIBI, pPANMOHAIBHO pacHpelesiaTh OO0S3aHHOCTH U  IUIAHHPOBATH
IEATENBHOCTD B HECTAHIAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHMBATH BKJIAJ Ka)KIOI'O

13 YYaCTHUKOB I'PYIIIBI B PEHICHUE pacCMaTPHUBAEMOM TPOOIIeMBI

[IpoBepsiemble aneMeHThI coaepxkanust (1 cemectp)

Kon
pasnena

IIPOBEPSAEMOTO
JIEMEHTA

KOI[ HpOBepHCMHC QJIEMCHTBI COACPIKAHUA

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHW A

@dusnka - Hayka o npupoje. Hayunele MeToAbI MO3HAHUSA OKPYKAIOLIErO




1.1

Mupa. Ponb sKkcriepuMeHTa W TEOpUHM B MPOLIECCE MO3HAHUSI MPUPOJIBI.
OJKCIEPUMEHT B (hH3HKE

1.2

MonenupoBaHue GpU3MUECKUX SIBICHUH U TporieccoB. HaydHble rTUIOTE3HI.
@dusznueckue 3aKOHbI M TeOpUH. ['paHHMIBI MPUMEHUMOCTH (U3NYECKUX|
3akoHOB. [Ipuniun coorBercTBusi. Pomp u  Mectro (QuU3MKUM B
(hOpMHPOBaHUKM COBPEMEHHON HAyYHOW KapTHUHBI MHpPA, B MPAKTUUYECKOH

nesiTeIbHOCTH MI0AeH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexannueckoe amkeHne. OTHOCHTEIFHOCTh MEXaHHYECKOTO JIBH)KEHHSL.
Cucrema orcuera. Tpaekropus

2.1.2

[lepemerienue, CKOpPOCTh (CpelHsAs CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U
YCKOpEHUE MaTepHAIIbHOM TOUYKH, MX NPOEKIMH Ha OCH CHUCTEMB]
KoopauHAaT. ClI0KEHUE NEPEMEIICHUI U CII0KEHHE CKOPOCTEN

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsIMOJIMHEWHOE ABMkeHUE. ['paduku
3aBHCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MyTH W IepeMelleHus
MaTepuaIbHOM TOYKH OT BPEMEHHU

2.1.4

CBoOoHOE TIaZieHHe. Y CKOpeHre CBOOOIHOTO MaIeHuUs

2.1.5

KpuBonuueliHoe naBuxeHue. PaBHOMEpHOE JBHMKEHUE MaTepHalIbHOU
TOYKH IO OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAsI CKOPOCTh. [lepuon u
yacToTa. L{eHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHundyeckne YCTpOI\/IICTBaZ CIIMAOMETP, ABHIKCHHE CHApPAAO0B, LCIIHBIC U
[PCMCHHBIC IICPpCAAYN

2.1.7

[IpakTHueckue paboThL. N3mepenune MIHOBEHHOMN CKOpOCTH.
VccnenoBaHue COOTHOLICHUS MEXAY IYTAMH, NPONACHHBIMU TEJIOM 33
[TOCJIEI0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
NBJKEHUM C HAYAJIBHOM CKOPOCTBIO, paBHOM HyII0. M3yueHue IBUKEHUs]
[IapuKka B BS3KOW >KUAKOCTH. M3ydyeHHe NIBMXKEHUS Tena, OpOIIEHHOTO
COPU30HTAIBLHO

2.2

JIMHAMUKA

22.1

[Ipunuun orHocurensHocTH [ammnes. IlepBblii  3akoH  HproToHa.
HeprmaabHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cua. [IpuHIUI Cynepro3uImy CU

223

Bropoii 3akoH HplOTOHa n1s MarepuanbHOM TOYKM B HWHEPIHUAIBHOU
cucreme orcuera (MCO). Tperuit 3akoH HploToHa 11 MaTepualibHBIX|
TOYEK

224

3aKOH BCCMHUPHOTO TATOTCHMUA. CI/IJ'Ia TSIOKCCTH. HepBa;I KOCMHNYCCKadl
ckopocTh. Bec Tena

Cuina ynpyroctu. 3akoH ['yka




225

Cuna tpenus. Cyxoe Tpenue. Cuila TpeHHUs CKOJIbKEHUS U CHJIa TPEHUS]|
rmokosi. Koaddurment tpernst. Cuna cONpOTUBICHUS TIPH IBUKCHUH TeIla

2.2.6
B JKUJKOCTH WJIM ra3e
[TocTynaTtenbHOE U BpalaTeIbHOE JBH)KEHUE a0COIIOTHO TBEPIOTO TEla

2.2.7
MOMEHT CuJIbl OTHOCHTEIBHO OCH BpamieHus. Ilnedo cumbl. YcioBus

228 paBHOBecus TBepaoro tena B MCO

2.2.9 TexHuueckrne yCTpPOMCTBA: NOAIIMIHUKHN, JABUMYKEHHE HMCKYCCTBEHHBIX
CIYTHUKOB

2.2.10 [TpakTudyeckne paboThl. M3yueHuwe ABMXKEHHsS Opycka IO HAKJIOHHOH
[JIOCKOCTH IOJ JEHCTBUEM HECKOJBKUX cui. MccnenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIIUX B Ae()OpPMUPYEMOU MPYKUHE U PE3UHOBOM|
oOpa3ue, OT BenuuuHbl uX jAedopmanuu. HWcecnenoBanue ycioBuif
[paBHOBECHSI TBEPAOIO TENIA, UMEIOUIET0 OCh BpAILIEHUS

23 3AKOHbBI COXPAHEHU B MEXAHUKE

23.1 VIMITyIbC MaTepuaabHOU TOYKH, CUCTEMBI MATEPUAIIBHBIX TOYEK. MMITyIibe
CWJIbl 1 U3MEHEHUE UMITYJIbCA TEJla

2.3.2 3axoH coxpanenus umnyJsibca B MCO. PeakTUBHOE IBHIKCHHUE

2.3.3 PaboTa cribl

234 MONTHOCTE CHIIBI

2.3.5 KuneTnueckast 3Heprusi MaTepHAIIBHON TOYKH. TeopeMa 0 KMHETHYECKOU
DHEPrUu

2.3.6 [loTeHunanbHas SHEPrusl. [HorenunanpHas SHEPrust YIpyro
neopMrpoBaHHON npyxXuHBL. [loTeHumanbHass 3Heprus Tenaa BOJIW3U
[TOBEPXHOCTU 3€MJIU

2.3.7 [loreHnuanbHble W HENOTEHIMaJdbHble  Cwibl. CBsA3b  paboTHI
HENOTEHUUATbHBIX CHUJI C U3MEHEHHEM MEXaHMYECKON 3HEPIUU CUCTEMBI
res1. 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU

2.3.8 YIpyrue u Heynpyrue CTOJIKHOBEHUS

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

2.3.10 [TpakTrueckue paboThl. M3yueHne CBA3M CKOPOCTEH TeJl MpU HEYNPYroM




ynape. MccnenoBanue cBa3u pabOThI CHIIbI C U3MEHEHUEM MEXaHMYECKOH
DHEPIUHU Tea

3 MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
3.1 OCHOBbI MOJIEKVJIAPHO-KMHETUYECKOM TEOPUN

3.1.1 OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKOU TEOPHH.
bpoyHoBckoe — aBwkenue. Juddysus. Xapaktep — OBHKEHUS U
B3alMOJICHCTBHS YaCTHI] BEIlIECTBA

3.1.2 Mopenu CTpOeHHUs] Ta30B, JKUIKOCTEH M TBEPABIX Tl W OOBICHEHHE
CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJEIEN

3.1.3 Macca mosiekys. KonnuectBo BemectBa. [loctosinHas ABoraapo

3.14 TeruioBoe paBHOBecHe. Temneparypa u ee usmepenue. lllkana temnepatyp
[enbcust

3.1.5 Monens upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUU MI€aIbHOIO ra3a

3.1.6 AOCOMIOTHas TeMmIepaTypa Kak Mepa CpeJHed KUHETHYEeCKOH »SHepruy
TeIIOBOr0 ABMKEHMS yacTull rasza. [llkana temneparyp KenbBruHa

3.1.7 VpaBaenue Knanetipona - MenneneeBa. 3akon JlaapToHa

3.1.8 ["azoBbie 3akoHBI. M3omporiecchl B HIEaTbHOM Ta3e € MOCTOSHHBIM
KOJINYECTBOM BElIeCTBA: U30TEPMa, H30X0pa, H300apa

3.1.9 TexHUYEeCKHe YCTPOUCTBA: TEPMOMETP, HapoMeTp

3.1.10 [TpakTuyeckue paboTsl. MI3mMepeHne Macchl BO3ayXa B KJIACCHOM KOMHATe.
lccnenoBanue  3aBUCHUMOCTH  MEXJAy  [apaMeTpaMd  COCTOSIHUS

a3peKEHHOTO rasza
3.2 OCHOBBI TEPMO/IMHAMUWKHA

3.2.1 TepMmoanHaMuuecKas cuUcTema. BuyTpennss JHEprusl
TepMOJIMHAMHYECKON CUCTEMbI M CIIOCOOBI €€ N3MEHEHUS

322 KonuuectBo TemnoTrel U pabota. BHYyTpeHHsIST 3HEprus OAHOATOMHOIO
MeabHOTO rasa

3.2.3 Bunbsl  Teruionepenayn: TEMJIONPOBOAHOCTh, KOHBEKIUS, H3JIYYCHHUE.




TeruioeMKOCTh, Tella. YJIelbHas TEIUIOEMKOCThL BellecTBa. Pacuer
KOJIMYECTBA TEIJIOTHI IPH TEILIoNepeaye

324 [lepBblli  3aKOH TepMOAMHAMHMKH. [IpumMeHeHme mepBOro  3aKoHJ
TepMOJMHAMHKH K M3omporeccaM. ['paduueckas nHTepnpeTanus padboThl
rasa

3.2.5 TeroBele  MamuHbL.  [IpUHIMOBI  OEHCTBHS — TEIUIOBBIX  MAllMH.

[IpeoOpa3oBanusi dSHEpPruM B TeINIOBBIX MamuHax. KoaddummenT
nosiesHoro neictBus (ganee - KIIJ[) teroBoit mammusl. Hukn Kapuo u
ero KI1J{

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

3.2.7 TexHuyeckue yCTpOWCTBA: JBHUraTellb BHYTPEHHErO CrOpaHus, ObITOBOH
XO0JIOJMJIbHUK, KOHIUIIMOHED

3.2.8 [TpakTuyeckue paboTel. Mi3Mepenue yaeabHOl TeI0eMKOCTH
33 AT'PEI’ATHBIE COCTOAHMA BEHHIECTBA. ®A30BbIE ITEPEXO/IbI
3.3.1 [TapooOpazoBanne M KouzaeHcauus. Mcmapenue u kurmenue. Y enbHas
Teriota mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATypbl KUIEHUS OT
TaBJICHUS
3.3.2 AOCOIIOTHAs! M1 OTHOCHUTENbHAS BIAXKHOCTh Bo3yxa. HachlieHHbIl nap
333 TBepnoe teno. Kpucrammmueckue u amop¢Hble Tena. AHU30TPOINNS
CBOMCTB KpucTajuioB. Kujakue kpuctaysibl. COBpeMEHHbIE MaTepUaIIbI
334 [[naBneHne W  KpucCTaUIM3aIUs. YAeNIbHas  TEIUIOTa  IUIABJICHHUS.
CyOnumarust
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
3.3.6 TexHUUecKne YCTPOWCTBA: THTPOMETP M IICUXPOMETp, KaJlopuUMeTp,
TEXHOJOTMM TIOJyYEHUS COBPEMEHHBIX MaTepualoB, B TOM YHUCIE
HaHOMaTepHaJloB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTHyeckue paboTel. M3mMepeHue BIa)kHOCTH BO3/LyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
4.1 OnexTpu3alus Tel. OIEKTpUUeCKUd 3apsan. J(Ba BUAA 3IEKTPUUECKHUX|

411 3apsiI0B




[IpOBOIHMKY, TUDIIEKTPUKH U MOJIYIIPOBOJHUKH

4.1.2
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.1.3
B3anmopeiictBue 3apsanoB. 3akoH Kynona

4.1.4

4.1.5 DnexTpuuyeckoe nosie. HampspkeHHOCTh aiekTpuyeckoro mois. [IpuHiun
Cynepno3uuyy. JINHUKA HanpsPKEHHOCTH AIEKTPUYECKOTO T10JIS

4.1.6 PabGota cun  anekrpocraruyeckoro moiss.  [lorennuman.  PasHocTh
[TOTEHILINAJIOB

4.1.7 [IpOBONHUKM W JHMAJIEKTPUKM B IOCTOSSHHOM 3JIEKTPUYECKOM IIOJIE.

UJIEKTpUYECKasi IPOHUIIAEMOCTh

4.1.8 JJIEKTPOEMKOCTb. Kongencarop. DIEKTPOEMKOCTh IIJIOCKOT O
KOHJEHCATOpa. DHEPrus 3apsHKEHHOI0 KOHIEHCaTopa

4.1.9 TexHuueckue YCTpOMCTBA: 3JIEKTPOCKOTI, 3JIEKTPOMETP,
PIIEKTPOCTATUYECKAS 3alluTa, 3a3eMJICHHE JIEKTPONpUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA PUHTED

4.1.10 [IpakTueckue paboTel. I3MepeHne 2JIEKTPOSMKOCTH KOHICHCATOPpa

4.2

HOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 Y coBuS CyIIECTBOBAHUS MIOCTOSTHHOTO AJIEKTPUYECKOTO ToKa. cTouHMKH
roka. Cuiia Toka. [1oCTOsIHHBIN TOK

4.2.2 Hanpsbkenue. 3akoH Oma A1 yyacTKa Henu

4.2.3 DJIEKTPUUECKOE COMPOTUBIICHHE. Y AebHOE CONPOTHBICHHUE BEIIECTBA

424 [TocnenoBarenbHOE, napasuieNbHOe, CMEIIIaHHOE COEIMHEHUE]
[TPOBOIHUKOB

4.2.5 PaboTa s;mekTpuyeckoro Toka. 3akon Jxoyis - JIeHna

4.2.6 MONIHOCTD JEKTPUIECKOTO TOKA

4.2.7 piiekTpoaBikymas cwia (ganee - 3J1C) u BHYTpEeHHEE CONMPOTHUBIICHHE

MCTOYHUKA TOKa. 3akoH Oma uisi MOJHOM (3aMKHYTOM) 3JIEKTPHYECKOH
nenu. KopoTkoe 3amMbikaHue




4.2.8 ONEeKTpOHHAsT  MPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOANMOCTD

4.2.9 DJICKTPUYECKUI TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB

4.2.10 [TonynpoBonuuku.  CoOCTBeHHass W NpUMECHass  MPOBOAMMOCTH
MoJynpoBOoAHUKOB. (CBoiictBa p-n  mnepexona. [lomynmpoBOAHMKOBBIE

MPUOOPHI

4.2.11 DNEKTPUYECKUA TOK B DJIEKTPOJIMTAX. DIEKTPOITUTHIECKAS THUCCOIHAITH.
DJIEKTPOJIN3

4.2.12 DNEeKTpUYeCKUid TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSITENIbHBIN

pa3psia. PasnuyHble TUIBI cCaMOCTOSITENIbHOTO paszpsaa. MoinHus. [lnazma

4.2.13 TexHu4eckue yCcTpoMCTBa: aMIIepMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH
TOKa,  BJEKTpOHarpeBaTelbHble  MPHOOPBI,  INEKTPOOCBETUTEIILHBIC
prOOPbI, TEPMOMETP COMPOTUBIICHMSI, BAKYYMHBIN TUOJ, TEPMHUCTOPHI U
(hoTOpPE3UCTOPHI, TOJYNIPOBOAHUKOBBIN U0, TATbBAHUKA

4.2.14 [TpakTudeckue paboTel. M3yueHune cMemaHHOro COeAMHEHHs PE3UCTOPOB.
3mepenue DJIC ucTOYHMKA TOKa M €0 BHYTPEHHETO CONPOTHBIICHUS.
HabmtogeHue 31eKTpoin3a

[TpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
00pa3oBaTesIbHON POrpaMMsl (2 cemecTp)

Kon [IpoBepsieMble IpeAMETHBIE PE3yJIbTaThl OCBOEHHSI OCHOBHON 00pa30BaTeNbHOM
IIPOBEPSEMOTO IIPOrpaMMBbI Cpe/IHero o01ero oopa3oBaHus
pe3yibTara

11.1

/leMOHCTpHpOBaT, Ha MPUMEPAX poiib M MecTo (u3uku B (GopmMHupoBaHUY]
COBPEMEHHOM Hay4YHOW KapTUHbI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTHI, B TPAKTHYECKOW MESATEIbHOCTH JIFOAEH, LEIOCTHOCTh W €IUHCTBO
(bHU3UIECKON KapTUHBI MHpA

11.2

Y4UTHIBaTh TPAHULBl MPUMEHEHHMS W3YYEHHBIX (PU3MUYECKUX MOJesed: TOYEeUHbIH
PIIEKTPUYECKUI 3apsijl, s/IepHasl MOJENb aToMa, HyKJIOHHas MOJENb aTOMHOIO ]pal
pY pelieHny pU3NUeCcKuX 3a1au

11.3

Pacrio3HaBaTh (U3MUECKUe SBIECHUS (MIPOLECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB
PIIEKTPOJIMHAMUKH U KBAaHTOBOW (DPM3MKH: 3JIEKTpUUYECKas MPOBOJAUMOCTb, TEILIOBOE,
CBETOBOE, XMMHUYECKOE, MArHUTHOE ACUCTBHS TOKAa, B3aUMOJECHCTBUE MAarHUTOB,
DIIEKTPOMATrHUTHASL MHAYKIMS, IEUCTBUE MAarHUTHOTO T10JIS HA IPOBOJIHUK C TOKOM M|
IIBIDKYILMICS 3apsf, 3JIEKTPOMAarHuTHbIE KOJI€OaHUS M BOJIHBI, IMPSIMOJIMHEHHOE
pactipocTpaHeHHE CBETa, OTPAKECHUE, PeJIoOMIIeHHE, HHTepdhepeHIHs, TudpaKkius 1




MOJISIpU3alus CBETa, AMCIIEpcus cBeTa, GhoTornekTpudeckuii 3pdext (porodddexr),
CBETOBOC JaBJICHWE, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJAA,
eCTECTBEHHAsl U MCKYCCTBEHHAs! paMOaKTUBHOCTb

11.4

OnuchiBaTh M3Y4YEHHbIE CBOMCTBA BelIecTBa (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, 3JIEKTPUIECKYIO MIPOBOIMMOCTH Ppa3JInYHBIX cpen) n
HIIEKTPOMArHUTHBIE SIBIEHUS (TPOLIECCHI), MCIONB3Ys (U3UUECKUE BEIUYHHBIL:
DIEKTPUYECKUI 3apsAl, CUia TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, JJIEKTPUYECKOE]
COIIPOTHBIIEHHE, Pa3HOCTh NMoTeHuuanoB, JC, paboTa Toka, HHAYKIMS MarHUTHOTO
moyst, cuina Awmmepa, cwia JlopeHna, WHAYKTMBHOCTh KaTYyIIKH, SHEPIHs]
HIIEKTPUYECKOTO0 M MAarHUTHOTO IOJiel, NepuoJ M YacToTa KoyiebaHud B
KojeOaTebHOM KOHType, 3aps]l M CHiIa TOKa B Ipolecce TapMOHUYECKUX
HIIEKTPOMArHUTHBIX KoJeOaHu, (POKYCHOE PAacCTOSHUE M ONTHYECKas CHUJIa JIMH3BI,
[pU ONMCAHUH MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3yEMbIX BEIUYHH,
X 0003HaueHWs M EAMHUIBI; YKa3blBaTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEIMUUHY C APYTUMU BEIMUYUHAMU

11.5

OnuceiBaTh U3y4YEHHbIE KBAHTOBbBIE SIBJICHUS U MPOILECCHI, UCIONB3Ysl (pU3nueckue
BEJIMYUHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTA CBETA,
PHEPrusl U UMIYJbC (HOTOHA, MEPUO MOJypacnaaa, SHEPrUsl CBA3M aTOMHBIX fJED;
[IpY ONMHUCAHUM MTPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTHMUNH,
X O00O03HaueHUsT W €AMHUIBI; YyKa3blBaThb (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO
(bU3MUECKyI0 BEIUUUHY C APYTUMH BEIMYMHAMU, BBIUUCIIATH 3HAYCHUE (PU3UUECKOM
BEJINYUHBI

11.6

AHaJIM3UpOBaTh (GU3NYECKUE MPOIIECCHI U SIBICHUS, UCTIOIb3Ys (PU3NUECKHE 3aKOHB]
M npuHUMObL: 3akoH OMa, 3aKoHbI IOCIIENOBATEIBHOTO M NApajuIeIbHOTO
COCIMHEHMSI TPOBOJHHUKOB, 3aKOH J[xoyns - JleHma, 3aKOH 3J€KTpOMarHUTHOW
MHAYKIUH, 3aKOH INPSMOJIMHEHHOIO PaclpOCTPAHEHUsS CBETA, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHbl NPEJIOMJIEHUS CBETa, ypaBHeHHME OUHIITENHHa s (oTorddekra,
3aKOH COXPAHEHUs DHEPrUM, 3aKOH COXPAHEHMs MMILYJIbCa, 3aKOH COXPAaHEHHs
DIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHMsI MAacCOBOrO 4Hcia, nocrynartsl bopa,
3aKOH PaJMOAaKTHBHOIO PAclaja; MpU 3TOM pa3inyaTh CIOBECHYIO (OpPMYIHPOBKY|
3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAKEHHE W YyCIoBHA (TpaHMIBI, 00JacTH)
[IPUMEHUMOCTH

11.7

Onpenenarb HalpaBi€HUE BEKTOPAa WHAYKUMM MArHUTHOTO IOJS NPOBOJHHMKA C
TOKOM, CHJIBI AMIiepa 1 cuiibl JIopeHiia

11.8

CTpouTh W ONHCHIBATh HM300pa)XKEHHE, CO3[aBACMOE IUIOCKHM 3€pKajoM, TOHKOH
UIMH301

11.9

BBITOTHATE SKCIIEPUMEHTHI 110 UCCIEI0BAaHUIO (PM3MYECKUX SIBICHUN U MPOLECCOB C
MCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHIA; MPH 3TOM (POpMYyIHpOBaTH
mpobiieMy (3aady) U THIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
PEUI0KEHHOT0 000PYI0BaHUS, TPOBOINUTH OIBIT H (HOPMYIUPOBATH BBIBOJIBI

11.10

OCYHIGCTBJISITI) MNpAMbIC U KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYMH, IIPpHU 3TOM

BBI6I/IpaTB OIITHMAJIBHEIN CIIOCO0 N3MCPCHUA W HCIIOJIb30BATh H3BCCTHLIC MCTO/Ib]




OLIEHKH NIOTPEIIHOCTEN NU3MEPEHU I

11.11

liccrnenoBaTh 3aBHUCUMOCTH (DU3MYECKUX BEIUYMH C HCIOJIb30BAHUEM IPSAMBIX|
M3MEpEeHUil; TpU STOM KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHPOBATH pPE3YJIbTATh
MOJTyYeHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMUMH B BUJIE TaOIUI] U IpauKOB, JeNaTh
BBIBOJIbI 10 PE3YJIBTATAM HCCIEIOBAHUS

11.12

CobronaTh npaBuiia 6€30MacHOTO TPy/la IPH MPOBEACHUH UCCIIEOBAaHUN B paMKax
y4eOHOTO DKCIIEPUMEHTA, Y4eOHO-HCCIeA0BATENHCKON 1 MPOSKTHOU NESATEIBHOCTH C
MCII0JTb30BAHNEM U3MEPHUTEIHHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHHUS

11.13

Pemarh pacueTHble 3aaydl C SBHO 3aJaHHOW (DU3MUECKON MOJENbI0, HUCIOJIb3Ys
(u3nueckrue 3aKOHbI M MPUHIMIBI; HA OCHOBE aHAJIM3a YCJIOBHUS 33aJauyd BBHIOMpATh
(bu3NYECKyI0 MOJEIb, BHIACIATh (PU3NUYECKUE BEIUUMUHBI U (HOpMYIIbl, HEOOXOIUMBIE
1Sl €€ pelleHUs, NPOBOAMTH pacyeTbl M OLEHUBATh PEAIbHOCTH IOJYyYEHHOTO
BHaYeHUS PU3NYECKOM BETUUHHbI

11.14

Pemarh KadeCTBEHHBIC 3aJ[a4yd: BBICTPAWBATh JIOTHUYSCKH HEIPOTHBOPEUHBYIO
[[EMIOYKY PpACCYXKICHHM C OMOpOM Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(hu3nIeCcKue SBICHUS

11.15

lcnonb30BaTh NMpU pElIEHUH Y4eOHBIX 3aJlad COBPEMEHHbIE HH()OPMAIOHHBIE
TEXHOJIOTMM [UIs IIOMCKA, CTPYKTYpUPOBAHUSA, WHTEPIIPETALUU U IPEACTaBICHUSA
yueOHOM M Hay4YHO-IOMYJISIPHOM HMH(pOpManuHM, MOJIYYEHHOW W3 pas3JInYHbIX|
MCTOYHUKOB; KPUTHYECKH aHAJIU3UPOBATh M0JyYaeMyto HHPOpPMaLIUIO

11.16

O0OBSICHATD MMPUHIUIIBI JEeHCTBUSA MalllvH, HpI/I60pOB N TCXHHUYCCKHX YCTPOP'ICTB;
[pa3JIn4daTh YCJIOBHA X 0€30IaCHOTO HMCITOJIb30BaHNS B HOBCGI[HGBHOﬁ KHU3HHU

11.17

[IpyBOIMTE NpUMEpPH BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YYEHbIX-(DU3MKOB B
pa3BUTHE HAayKH, B OOBSCHEHHME IPOLIECCOB OKPYXAIOIIEro MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHI

11.18

lcnionb30BaTh TEOpPETUYECKUE 3HAHUS MO (PU3MKE B IOBCEAHEBHOW >KU3HM JUIs
oOecrieyeHns: 0€30MacHOCTH MNpHU OOpaIleHUHd C NpUOOpaMU M TEXHUUYECKUMH
yCTpOIiCTBaMH, AJIi COXPAaHEHUS 3/70POBbs U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
OBECHMS B OKpY KaIOLIeH cpefe

11.19

PaGoTaTh B TpyIie ¢ BBINOJIHEHWEM Pa3IHMYHBIX COIMANBHBIX pOJIeH, MIIaHUPOBATh
paboTy TPYMIBI, pPAMOHAIBHO pacCHpelesiATh OO0S3aHHOCTH U  IUIAHHPOBATH
IEeATENIBHOCTD B HECTAHIAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHMBATH BKJIAJ Ka)KIOI'O
13 YIaCTHUKOB I'PYIITBI B PEHICHHE PACCMATPHUBAEMOM MPOOIEMBI

[IpoBepsieMbie AIEMEHTHI cofiepKanus (2 ceMecTp)

Kox

Konx [IpoBepsieMble 2IEMEHTHI COAEPKaAHUS




pasziena

IIPOBEPSAEMOTO
JIEMEHTA

DJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIOWA

4.3.1 TlocTossHHBIE MarHuTHL. B3anMoneicTBIE NOCTOSHHBIX MAarHUTOB

432 MarnutHoe  mone.  Bekrop — MarHuTtHOM — wHAyKUuM.  [IpmHDmn
cyneprnio3uti. JluHum marHutHOM MHAYKIMU. KaptuHa nuHUH
MarHuTHOM MHIYKIIMH TOJIsl TOCTOSTHHBIX MAarHUTOB

433 MarHuTHOE T0JI€ MPOBOJHUKA C TOKOM. KapThHa JTWHHI MO IJIMHHOTO
MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJAHMKA, KATYIIKH C
rokoMm. OneIT Dpcrena. B3anmopaeicTBre NpoBOTHUKOB ¢ TOKOM

434 Cwra Amriepa, ee MOJTyJIb M HaIlpaBJICHUE

4.3.5 Cuna JlopeHma, ee Moayib W HampaBieHUe. [[BkeHHE 3apsyKeHHOH
JacTUIIBI B OJJHOPOTHOM MarHUTHOM noJie. Pabota cumsl JlopeHia

4.3.6 SIBJIeHNE 3JIEKTPOMArHUTHON WHAYKIIMHU

4.3.7 [loTOK BEKTOpa MarHUTHOM MHIYKIIMH

4.3.8 O J1C nnaykuyu. 3aKOH JIEeKTPOMArHUTHON MHAYKIMU Dapajes

4.3.9 BuxpeBoe oanektpudyeckoe mnone. IOJC HMHAYKIMM B TNPOBOJIHUKE,
ITBIDKYIIIEMCST TOCTYIIATEIILHO B OJTHOPOTHOM MarHUTHOM T10JI€

4.3.10 [TpaBuio Jlenma

4.3.11 NunykTtuBHOCTD. SBeHne camonaaykiuu. IJIC caMOMHAYKIIMU

4.3.12 DHEPrusi MArHUTHOTO TOJIsI KATYIIKH C TOKOM

4.3.13 DJICKTPOMArHUTHOE TT0JIe

4.3.14 TexHUYeCKrne YCTPOWCTBA: TOCTOSIHHBIE MAarHuThbl, 3JIEKTPOMArHUTHI,
PIIEKTPOJBHUIaTENlb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUIl, WHIYKIIMOHHAs
[eyb

4.3.15 [IpakTuueckue padboThl. M3yueHne MarHMTHOTO MOJS KaTYLIKU C TOKOM.

MccnenoBaHue HeﬁCTBHH IIOCTOAHHOI'O MAIrHWTa Ha pPAMKy C TOKOM.




|HCCH€I[OB3.HI/IG SIBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIWKU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHWYECKUE U O9JIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1 KonebarenbHass cucrema. CBobOoanble Konebanus. [‘apmoHmueckue
kosreOanms. Ilepron, gactora, amminTyaa u dasza KojaeOaHui

5.1.2 [Ipy>XMHHBIN MasITHUK. MaTeMaTHYEeCKUI MasiTHUK

5.1.3 YpaBHEHHE  TapMOHUYECKHUX  KOJeOaHWM. Kunematnueckoe  u
TMHAMHYECKOE OMHUCAHUE KOJIEOATEIbHOTO IBHKEHUS

5.14 [IpeBpaiieHre SHEPTUHM TMPH TapMOHUYECKUX KoneOaHusx. CBs3b
AMIUTUTYIBI KOJIeOaHW MCXOAHOW BEJIMUMHBI C aMIUTUTYIaMU KoJieOaHUH
€€ CKOPOCTU U YCKOPEHMsI

5.1.5 Konebatenbubiit KOHTYp. CBOOOJHBIC SIEKTPOMArHUTHBIE KONCOAHHS B
MeaTbHOM K0JIE0AaTeThbHOM KOHTYpPE. AHAIOTHUS MEXTy MEXaHUIECKUMHU U
hIIeKTpOMarHuTHeIMU KosieOanusiMu. @opmysa Tomcona

5.1.6 3aKOH COXpaHEeHHsI SHEPTUU B UI€ATLHOM KOJeOaTeIbHOM KOHTYPE

5.1.7 BroiHykJeHHbIE MexaHuueckue konebanus. Pesonanc. Pe3oHaHcHas
KpuBasi. BEIHYKIEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.

5.1.8 [TepemenHbI TOK. CHHYCOMIAbHBIN IEPEMEHHBIN TOK.

5.1.9 MOIIHOCTh MEPEMEHHOI0 TOKA. AMIUIMTYJHOE U ACHCTBYIOLIEE 3HAYCHUE
CUJIbI TOKA U HAIIPSKEHUS

5.1.10 Tpanchopmarop. [IpousBoacTso, nepeaaya u noTpebieHue]
PICKTPUYECKON HHEPruu. IKOJOTUYECKHE PHUCKH TPU TMPOU3BOJICTBE
QIEKTpUUecKoil sHepruu. KynbTypa HCHONIB30BaHUSI 3JIEKTPOIHEPTUU B
[IOBCEIHEBHON XU3HU

5.1.11 TexHUYeCKne YCTpOHCTBa: cericMorpad, IJIEKTPUUYSCKUH 3BOHOK, JIMHUU
pIIeKTpolepeaad

5.1.12 [IpakTuueckue paboTel. McciaemoBaHue 3aBUCUMOCTH IEPUOJA MAllbIX

Kosie0aHui rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchl rpy3a. MccnenoBanue
[IEPEMEHHOTO TOKa B LENH W3 IOCIEAO0BAaTEIbHO COEIMHEHHBIX
KOHJICHCATOPAa, KaTYIIKU U pe3uCcTOpa

5.2

MEXAHUYECKUE N SJIEKTPOMAITI'HUTHBIE BOJIHbI




5.2.1 MexaHndeckre BOJHBI, yClIoBUA pacnpoctpaneHud. llepmon. CkopocTh
[pacipoCTpaHEHUs U JUIMHA BOJIHBI. [lonepeyuHsle U IpoA0IbHbIE BOJIHEI

5.2.2 MuTepdepeniys u audpaxiysi MEXaHHYeCKUX BOJIH

5.2.3 3Byk. CKOpOCTh 3ByKa. I'poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa

524 JJIEKTPOMarHUTHBIE BOJHBI. YCJIOBMSI H3JIy4E€HHs DIIEKTPOMArHUTHBIX|
BOJTH. B3anmMHuas opuentanus BektopoB E, B u ' B aieKTpoMarHuTHON
BOJIHE B BAKYyyMe

525 CBoOMCTBa  DJIIGKTPOMArHWUTHBIX  BOJIH:  OTPaXXCHHE, IPEIIOMIICHUE,
MTOJISIpA3ALUS, nudpaxus, uHTepPepeHIus. CkopocTh
PJIEKTPOMArHUTHBIX BOJIH

5.2.6 [[Ixasna 31€eKTPOMAarHUTHBIX BOJIH. IIpUMeHEHne 2JIeKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY

5.2.7 [ [puHIIUTIBL pannoCBsI3n u TEJICBUICHUS. Pagunonokanus.
DJIEKTPOMArHUTHOE 3arPsI3BHEHUE OKPYKAIOIIEH CPeJIbl

5.2.8 TexHUYECKHEe yCTPOMCTBA: MYy3bIKaJIBHBIE MHCTPYMEHTHI, YJIBTPa3ByKOBas
TUAarHOCTHKA B TEXHUKE M MEAMIIMHE, Pajap, paluoONpUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-neup

53 OIITUKA

5.3.1 [ IpsiMOJIMHENHOE PacIIPOCTPaHEHHUE CBETA B OJTHOPOJAHOM cpene. JIyu cera

532 OTtpaxxeHue cera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune n3obpaxeHui
B IIJIOCKOM 3€pKaJIe

533 [Ipenomienne cBeTa. 3aKOHBI MPEJIOMJICHHS cBeTa. AOCONOTHBIN
[MOKa3aTelb MPEJIOMJICHHUS

534 [lonmHoe  BHyTpeHHee  oTpakeHue. lIpenenbHBII  yros  IOJHOIO
BHYTPEHHETO OTPAKECHHUS

5.3.5 vcrepcusi ceeta. ClIokKHBIN cocTaB Oesnoro ceeta. [ser

5.3.6 Cobuparoniiue U paccewBaromue JHH3bL. ToHkas mauH3a. DoKycHOE

paccTOsSlHUE M ONTHYecKas cwia TOHKOM JuH3bl. [locTpoeHue
M300paXCHUI B COOMPAIOIINX M PACCEHBAIONINX JIHH3aX. DopMysia TOHKOH
UIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH301




5.3.7

[Ipeneasl TpUMEHUMOCTHA T€OMETPUUECKON ONTUKHU

53.8 uTepdepennus ceera. KorepeHTHbIE HICTOUHUKHU. Y CJIOBUS HAOIIOACHNUS
MaKCUMYMOB ¥ MHHHMYMOB B HHTEP(EpPEHIIMOHHOH KapTWHE OT JBYX
crH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

539 Jludpakuus cBera. [ludpakumoHHas pemieTka. YcCilIoBHEe HaOIIOACHNUS
TJIAaBHBIX MaKCUMYMOB TpH TIaJeHHH MOHOXPOMAaTHYEeCKOTO CBeTa Ha
T (PAKLMOHHYIO PEILIETKY

5.3.10 [lonsipusanus ceeta

5.3.11 TexHUueckue yCTpPOMCTBa: O4YKH, Jyna, (oToamnmapar, MPOEKIHOHHBIN
armapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA, AW(paKIMoHHAas

ILeTKA, MOJIIPOU]
53.12 [lpakTuyeckue  pabGoTbl. V3MepeHue  mokaszarenst  MPETOMIICHHUS.

lccnenoBanue cBOICTB n3o0paxeHuil B muH3ax. Habmonenue nucnepeuyl

CBCTA

BJIEMEHTHI CITIELTUAJIBHOM TEOPUU OTHOCHUTEJILHOCTU

6.1

rpaHI/II_ILI IPUMCHUMOCTHU KJIaCCUYECKOM MEXaHHUKHU. HOCTy.TIaTLI TCOpHY
OTHOCHUTCIIbHOCTU: MHBAPUAHTHOCTE MOAYJISA CKOPOCTH CBE€TAa B BAKYYMC,
IMIPUHIMII OTHOCUTCJIbHOCTH OHHIITEHHA

6.2

OTHOCUTEIIBHOCTD OITHOBPEMCHHOCTH. BaMeI[J'IeHI/Ie BpEMCHU u
COKpAIlICHUEC OJINHBI

6.3

DHEPTHS U UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3b MacChl C SHEPrHEH W HUMITYJIHCOM CBOOOJHOW YACTHUIIBI. DHEPrus

TTOKOs CBO60,I[HOI>1 HaCTHUIIbI

KBAHTOBA ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

@ortonbl. Dopmyna I[lnanka cBs3u sHepruu (HOTOHA C €ro 4YacTOTOM.
DHEprus ¥ UMNyJIsC HOoToHA

7.1.2

OtkpeiTe U wuccnenoBanue ¢orodpdexra. Ombitet A.I. Cromerosa.
3akonbl hoTtorddekra

YpaBHenne Oiinmrteiina g ¢dotodddekra. "Kpacnas rpanuma"
dhoTodrddexra




7.1.4 apienue cera. OnbiThl [1.H. JIebenera

7.1.5 XnMrueckoe NeHCTBHE CBETA

7.1.6 TexHudyeckne ycTpoucTBa: (POTOINEMEHT, (OTOAATUMK, COJIHEUHAsS
OaTapest, CBETOINOT

7.2 CTPOEHUE ATOMA

7.2.1 Monens atoma Tomcona. OmwiTel Pe3epdopma 1o wuccienoBaHUIo
cTpoeHus aroMa. IlnanerapHast Mojeab aToma

7.2.2 [loctynatel bopa. M3nyuenue u morjoimieHue (OTOHOB MPH NEPEXOJIE
aTOMa C OJHOI0 YpOBHS JHEpruu Ha Japyro. Buasl cnektpoB. Crektp

POBHEH YHEPTHHU aTOMa BOJOPOJIA

7.2.3 BonHoBeie cBoicTBa wactun. Bomasl ne bpoia.  KopmyckyisipHo-
BOJIHOBOH Jtyanu3M. Jludpakiius 3JeKTPOHOB Ha KpUCTAJLIAX

7.2.4 CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4YeHHUE. Y CTPOMCTBO U MPUHIUI paboTh]
h1azepa

7.2.5 TexHU4YeCKrne yCTPOMCTBA: CHEKTPAIbHBIA aHalu3 (CIEKTPOCKOI), Jas3ep,
KBaHTOBBII KOMIIBIOTED

7.2.6 [TpakTrueckue paboTel. HabmoneHue TMHeRYaToro CuekTpa

7.3 ATOMHOE APO

7.3.1 MeTo b1 HaOJIIOICHHS U PErHCTPALIMU 3J€MEHTapHBIX YaCTHIL

7.3.2 OtkpeiTHe paguoakTuBHOCTH. OmbITel Pesepdopna mo ompeneneHHro
cocTaBa paJMOAaKTUBHOTO u3iydeHus. CBoiicTBa anb(a-, OeTa-, raMma-
n3s1yyeHus. BiausiHue pagiroakTUBHOCTH Ha JKUBBIE OPraHU3MBI

7.3.3 OTkpeiTHE TpoTOHA M HelTpoHa. HykinoHHast monens siapa ['eiizenGepra -
MBanenko. 3aps sapa. MaccoBoe uncio spa. M30Tomsl

7.3.4 Anbda-pacria. DJIEKTPOHHBIM W TMO3UTPOHHBIM Oeta-pacman. [amma-
M3JydeHne. 3aKOH pa0aKTUBHOTO pacnaaa

7.3.5 DJHeprus CBA3M HYKIOHOB B sifpe. S nepHbie cumbl. JlegekT maccol siapa

7.3.6 S nepubie peakiuu. JleneHne u CUHTES siaep




7.3.7

Anepuriii peaktop. Tepmosinepusiii cuHTE3. [IpoOnemMbl U MEPCIEKTUBE]
517IepHOM YPHEPTreTUKU. DKOJIOTHUYECKUE ACTIEKThI SIIEPHOM SHEPTE€TUKU

7.3.8

OneMeHTapHble 4acTulbl. OTKpbITUE NO3UTPOHA. DYyHIAMEHTAIIbHBIE
B3aMOJICHCTBUS

7.3.9

TexHudyeckne yCTpoOWCTBa: JO3MMETpP, KaMmepa BuibcoHa, saepHBbIN
€aKTop, aToMHasi 6oMOa

7.3.10

HpaKTI/I‘{eCKI/Ie pa60TBI. HccnenoBanue TPCKOB YaCTHIL (HO T'OTOBBIM|

dhoTorpabusm)

DJIEMEHTBI ACTPOOU3UNKNU

8.1

Buna 3Be3gHoro neba. Co3Be3amsi, sIpKUE 3BE3[IbI, IUIAHETHI, UX BUIANMOE
IBIDKEHIE

8.2

Conneunas cucrema. [lnanersl 3eMHOM rpynmnbl. [IaHeThI-TUraHTBL U HX
CITYTHHUKH, KapJUKOBBIC T1aHeThl. Masbie Tena CoTHEYHON CHCTEMBI

8.3

Comnne, potochepa n atmochepa. CoaHeuHass aKTHBHOCTh

8.4

W ctounnk sHeprun CoJTHIIA U 3BE3]T

8.5

3BE37bI, MX OCHOBHBIC XapaKTCPUCTHKH: Macca, CBETHMOCTh, PaJIUyC,
TeMIieparypa, HUX B3aMMOCBs3b. JluarpamMma '"CHEKTpalbHBIM Kiacc -
cBEeTUMOCTD". 3Be3/1bI TJIABHOM MOCJIEI0BaTEILHOCTH. 3aBUCUMOCTh '"Maccal
- CBETUMOCTBE'" JI7Is1 3B€3]1 IJIaBHOM MMOCIIEN0BATENHLHOCTH

8.6

BHyTpeHHee CTPOCHUC 3BC3/I. COBpeMeHHBIC MMpEACTaBJICHUA 0
IMIPOUCXOXKICHUN U SBOJIIOIIMHN COJ'IHIIa 1 3BC3]. DTanel JXU3HU 3BC311

8.7

Mneunslii [1yts - Hama lManaktuka. CnmpanbHast cTpykTrypa ['amakTuku,
pacrpeneseHne 3Be3[, raza U nsuid. llonoxxenue n newxenue ConHua B
["anaktuke. [Tnockas u cheprueckas moacucteMsl ['alakTHKm

8.8

Tunbl ramaktuk. PapvoranakTuku W KBa3apbl. YUepHbIe ABIpbl B sApax
raJIaKTUK

8.9

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa06na. PazGeranue
rajakTuk. Bospact u paguyc Bcenennoil, Teopust bosbmioro B3pbIBa.
Monens "ropsueii Beenennoit". PemukToBoe M3nyueHne

8.10

Macmtabnast cTpykTypa Bcenennoil. Mertaranaktuka. HepemeHHbie

poOIeMbI ACTPOHOMHUH
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