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1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl
Pabouass mporpamMMa y4eOHOW JAMCHUIUIMHBI SIBISETCS YacThIO MPOTPAMMBI MMOATOTOBKHU
enuaaucToB cpeaHero 3BeHa B cooTBercTBHM ¢ PI'OC mo cmemmanpHocTr CIIO 09.02.05
CpI/IKJIa;[Ha;I uHpopmaTuka (1o OTPaCIIsIM).

1. Mecro y4eOHOl JUCHUILVIMHBI B CTPYKType NpPOrpaMMbl NOATOTOBKH CHELHAJINCTOB
e/IHero 3BeHa: NpoQuibHas JUCUUIUIMHA 00111e00pa30BaTeIbHOIO UK.

13. Hesan u 3a1a4u y4eOHOM JUCUMILIMHBI — TPEOOBAHUS K Pe3yJbTATAM OCBOCHUS Y4eOHOM
%I/ICIIHHJII/IHLI:

) pe3yabTaTe OCBOCHHUS y4eOHOM JUCIUIUIMHBI 00yYarOIIUIACs TOHKEH
eTh.
—  OIMCHIBATH U OOBSICHSTH (1)I/I3I/I‘-I€CKI/IC SIBJICHUSI U CBOMCTBA TEI: JBUXXCHUC HeOECHBIX TEI U
}/i[CKyCCTBeHHBIX CITyTHUKOB 3€MJIN; CBOICTBA ra3oB, )KUAKOCTEH M TBEPABIX TEI;
124 — OTJIMYaThb TUIIOTE3bl OT HAYYHBIX TeOpI/If/'I; ACJIaTh BBIBOJAbLI HA OCHOBC 3KCIICPHMCHTAJIbHBIX
JAaHHBIX; MPHUBOJUTH MPUMCPLI, MOKA3bIBAIOIIHUE, YTO: Ha6HIOIIeHI/I$[ U 3KCICPUMCHT ABJIAKOTCA
HOBOW JUISI BBIABMIKCHUS THIIOTE3 M TEOPHA, IIO3BOJISIIOT IPOBEPUTH UCTUHHOCTh TEOPETUUECKIX
IBOIOB, (1)I/I3I/I‘I€CKa$I TCOpHA AACT BO3MOKHOCTH OOBSACHATH M3BECTHBIE SIBICHUS npupoabl H
{pymbie (baKxThl, IpeICKa3bIBATh €1Ie HEU3BECTHHIC SBICHMS;
— TPUBOAUTH TPHUMEPHl TMPAKTUYECKOTO HCIOJIB30BAHUS (PUIUUECKUX 3HAHUI: 3aKOHOB
€XaHUKH, TCPMOAUHAMHUKHU n QJICKTPOJUHAMUKU B OHCPI'CTUKCE, Pa3JINYIHBIX BHUI0B
YICKTPOMATHUTHBIX U3JTYYCHHH JUTS Pa3BUTHUS Palo- U TEIEKOMMYHUKAIIHIA;

M — BOCIHPHUHUMATH U HA OCHOBC IMOJTYYCHHBIX 3HAHUHM CaMOCTOSITEIHHO OLICHUBATh I/IH(i)OpMaIII/IIO,
fq/ieprKantyrocs B coobmenusax CMU, NHtepHeTe, HAy4YHO-TTOMYJISIPHBIX CTaThsX;
Bl — HCIOIB30BaTh INPHOOPCTCHHBIC 3HAHMS W YMCHUS B MPAKTHYCCKOH JCSATCIBHOCTH U

IOBCEHEBHOM JKM3HU [uid oOecrmeyeHus Oe30MacHOCTH  JKM3HEIESTENbHOCTH B Ipoliecce
CTIONB30BAHMS  TPAHCIIOPTHBIX ~ CPEICTB, OBITOBBIX ~SJICKTPONPUOOPOB, CPEACTB paguo- o
TfJICKOMMYHUKAIMOHHON CBS3M; OLICHKM BIIMSHHS HA OPraHHW3M 4YeIOBEKa M JPYrue OpraHM3Mbl
FArPSSHEHHS OKPYXKAIOLIeH CPEe/ibl; PAliHOHAIBHOIO MPUPOJIOIOIIB30BAHNS U 3AIUTHI OKPYKAIOLICH

ﬁ)eI[LI .

B pesynbrare ocBoeHMs y4eOHOMN AUCUHUILTHHBL O0YYaIOLIHIACS JODKCH
$atn!
Ji — CMBICI TIOHATHH: (PU3UYECKOE ABJIEHUE, TMIIOTE3A 3aKOH, TEOPHs, BEIIECTBO, B3aMMOJICHCTBHE;
— CcMbICT (DU3MYECKHX BEIUYMM: CKOPOCTb, YCKOPEHHME, Macca, CHJIa, UMIYJbC, padora,
MGX&HH‘IGCK&?I OHEPTIYs, BHYTPCHHAA DHEPIUsd, abcoroTHas TEMIICpaTypa, CPCAHAA KUHCTHICCKAasd
PHEPIHs 4acTUI] BELECTBA, KOJUYECTBO TEILIOTHI, DIEMEHTAPHBIN JIEKTPUUECKU 3apsi;
C — CMBICH (bHSI/I‘IGCKI/IX 3aKOHOB KJIAaCCHYECKOH MCXaHUKH, BCCMUPHOTO TATOTCHHUA, COXPAaHCHUA
PHEPIHH, HMITYIIbCA U SIEKTPHYCCKOTO 3apsiia, TCPMOANHAMUKH;
M — BKJIaJ POCCUHMCKHMX U 3apyO€KHBIX YUEHBIX, OKa3aBIIUX HauOOJbIlIEe BIUSHUE Ha pa3BUTHE
) 532078
JI
4. KosimuecTBO 4acoB HA 0CBOeHUe padoyeil MporpaMMbl y4eOHOH AUCHHUIINHBI:
HakcuManbHON yueOHOI Harpy3ku oOyyaromerocst 183 vaca, B ToM 4ucie:
bI 00s13aTeIbHOM ayIUTOPHOH YueOHOM Harpy3ku oOyJaromierocst 122 gaca;
CaMOCTOSITENIbHON PaboThl M KOHCYAbTaui oOyyatorierocsi 61 yac
IT

A _
2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIUIIJIMHBI

2.0. O6bem y4eOHOI TUCHUTIMHBI M BHIbI y4e0HOH padoThI
3

OU3NKA



Buj yue6Hoit paGoTsI Beero
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 183
Oo0s3aTeibHAsA ayIMTOPHAsA yuyeOHasA Harpy3Ka (Bcero) 122
MPAKTUYECKHUE 3aHATUS 26
CamocTrosiTesibHas pa6oTa 00y4yawierocsi u KOHCYJbTanuu (Bcero) 61
Ilpomesicymounas ammecmayusi 8 COOMEEMCMBUU C YYEOHbIM HNIAHOM NO
CHeyuaIbHOCmU NPo8OOUMCcs 8 hopme dK3ameHa




2.2. TemaTu4eckuii IJIaH U coaep:xkanue ydeoHou nucuuniannsl I[1/1.03 duszuka

HanmeHoBaHnue Copep:xaHue y4edOHOTr0 MaTepuaJia, NpaKTHYeCKUe 3aHATHS, CAMOCTOATEIbHAsA padoTa 00y4aloIuXCs. Oo0bem Yposens
pa3iesioB M TeM 4acoB OCBOEHHUSI
1 2 3 4
Beenenne Copep:xanue yueOHOT0 MaTepHaJia 2 1
®uznka — Hayka o Ipupoze. EctecTBeHHOHAYYHBI METO/ MTO3HAHMSA, €0 BO3MOXHOCTH U TPaHHIBI IPUMEHAMOCTH. MoaennpoBaHue
(usnyeckux SBICHUH M IporieccoB. Ponb skcniepiMeHTa 1 TEOpUH B poliecce Mo3HaHus Npupoabl. dusndeckue 3akoHbl OCHOBHBIE
9JIEMEHTHI (PU3NYECKON KapTHHBI MHPA.
CamocrosiTebHas padoTa 00y4alonuxcs. 2 3
1. ®usuka B Moeii mpodeccuu
2. duzuka BaxkHa, GU3MKA HYXKHA
Paznen 1. Mexannka 20
Tema 1.1. OCHOBBI KHHEMATUKH 6
Conep:xanue yueOHOro MaTepuaja
OTHOCHUTEIBHOCTh MEXaHUYECKOr0 JBIKeHUS. CUCTEeMBI oTcyeTa. XapaKTepUCTUKU MEXaHHMYEeCKOTO JABMKEHHS: TIEpEMEIleHUE, Ty Th,
CKOPOCTh, YCKOPEHHE. 6 1
Bunp! nBKeHNS: paBHOMEPHOE, PaBHOYCKOPEHHOE M NX TpayUuecKoe ONHCAaHNUE.
JIBmXeHue 1o OKPY)KHOCTH C TTIOCTOSTHHOM 10 MOAYJIIO CKOpOCThIO. LleHTpocTpeMuTensHOE yckopeHue. JInHelHas u yriosas
CKOPOCTH.
IIpakTnyeckas padora Nel 2 2
M3yueHne 3aBUCHMOCTH NepHoia KONeOaHUH HUTSHOTO (MM NPYXKHHHOT0) MasTHUKA OT JUIMHBI HUTHU (WJIM Macchl Irpy3a).
CamocTosiTeabHasi paboTa 00y4alOIIHXCH. 2 3
1. OcHOBBI KHHEMATHKH
Tema 1.2 OCHOBBI IMHAMHUKH 6
Coaep:xanue yue0HOro MaTepuaja
BzaumoneiictBue Tein. [punuun cynepnosuuuu cui. 3akonsl HetoToHa. MHepuunanbsabie cuctemsl otcuera. Cuna. Macca. 6 2
3akoH BcemupHoro TsaroreHus. Bec. Hesecomocts. [leperpysku. KocMuueckue ckopocTi.
Cuisl Tpenus. Cuita ynpyroctu. 3akoH I'yka
PyGe:kHblii KOHTpoJab Nel 1 3
CamocTosiTeJibHasi padoTa 00y4arouuxcs. 5 3
1.0cHOBBI TUHAMUKHI
2. Cuna TpeHus B )KHBOH NPUPOJIE
3. MHepupasbpHble M HEMHEPIHAIbHBIE CUCTEMbI OTCUETA B OPUEHTAIIMH YeJIOBeKa.
Tema 1.3 3aKoHBbI COXpaHeHHUs] B MeXaHUKe 8
Copep:xanue yueOHOI0 MaTepHaJa
Wmiyabe Tenna. 3aKOH COXPAaHCHUS UMITYJIbCA. 6 2

PeakTuBHOE ABMKEeHNE. MexaHuveckas padora. MONIHOCTb.
Kunernueckas sneprus. [loTeHuuanpHas sHeprusi. 3aK0H COXpaHEHHs] MEXaHUYECKOW DHEPrHUH.




IIpakTnyeckas padora Ne2
CoxpaHeHHe MEeXaHUYeCKOM YHEpTUHU PH IBUKEHUH TeNa NOoJ ISHCTBUEM CUJI TSKECTH U YIIPYTOCTH.

CamocrosiTebHas padoTa 00y4alonuXxcs.
1. 3akoHBI COXpaHEHHS B MEXaHUKE
2. Ycnexu B OCBOGHHH KOCMHYECKOTO POCTPAHCTBA.

Pasnen 2

MouJiekyasipHas ¢pusuka. TepMoauHamMuKa

12

Tema 2.1

OcHOBHBIE 110JI05KEHHs] MOJIEKYIsIpHO-KHHeTH4Yeckoil Teopuu (MKT)

Coaep:xkanue y4eOHOro MaTepuaJa

Macca u pazmepsl Mmonrekyi. Kommgectso BemectBa. OcHoBHbIE onoxennss MKT. Wneanpusbnii ra3. TepMonnHaMu4aeckue mapamMeTpsl.
Jasnenne raza [lonsrue Bakyyma. Temnepatypa. TepmoauHamrrdeckas mkana. AOCOIIOTHAS TEMIIEpaTypa - Mepa CpeIHei
KHHETHYECKOI SHEPTUH MOJIEKYJT

OcnoBHoe ypaBHeHHe MKT. YpaBHEeHHE COCTOSHHS UACAITBHOTO ra3a. ['a30BbIe 3aKOHBI H UX TPAUKH.

IIpakTnueckas padora Ne 3.
OnpezeneHre OTHOCUTEIbHOM BIQXKHOCTH BO3/LyXa ¢ MOMOIIBIO THTPOMETPAa U ICHXPOMETPA.

CamocrosiTe1bHasi padoTa 00y4aronmuxcs.
1.McTopus aTOMHCTUYECKUX YUEHUIH

2. M.B. JIomoHOCOB — ocHOBOMONOXKHUK MKT
3. OcuoBel MKT. MneanbHslii ra3

Tema 2.2

OCHOBBI TCPMOAMHAMHUKH

Conep:xanue yueOHOro MaTepuaja

BHyTpeHHss 2HEprus uealbHOro raza. Padora B TepmoauHamuke. KoJMm4ecTBO TEIUIOTHI
[TepBoe Havamo TepMOIMHAMUKY U MPUMEHEHHUE eT0 K u3omnpoieccam. ObpaTumble 1 HeoOpaTumsbie miporiecchl. KIIJ[ TeruoBoro
JIBUTaTesisl U 0XpaHa OKPYKaroUlel cpeibl.

CamocTosiTesibHasi padoTa o0y4arouuxcs.
1. TeroBbIe ABUTATEIH U 3arPsA3HEHUE OKPYIKAIOIICH Cpe/Ibl

Tema 2.3

ArperartHble COCTOSIHMSA M ()a30Bble Nepexobl

Coaep:xanue yueOHOro MaTepuaja

MOI[eJ'IL CTPOCHUSA KUAKOCTH. HaCBIH.[GHHLIC 1 HCHACBIIICHHBIC NTAPHI. Brnaxxnocth BO3ayXa. HpI/I60pBI JJIA OTIPEACJICHUA BJIAXKHOCTHU.
XapaKTCpI/ICTI/IKa KHUAKOTO COCTOAHUA BEIICCTBA. HOBCpXHOCTHOé HaTsKCHUC U CMAaYUMBaHUC. KaHI/IJ'IJ'ISIpHBIC SIBJICHUA 6I>ITy npuponae,
TEXHUKE U MEIUIINHE.

IIpakTnyeckas padora Ned
Onpenenenne ko3 duimeHTa MOBEPXHOCTHOTO HATSDKEHHUS JKUJIKOCTH.

IIpakTnyeckas padora NeS
HaGuoieHue 3a pocTOM KPHCTAJLIOB B PacTBOPE.

CamocrosiTenbHas paboTa 00yJarommuXCs.
1. ArperaTHble COCTOSHUS U (ha30BBIE TIEPEXOIBI
2. Tepaple Tena

PyGexublii KOHTPOJIb Ne2




Pa3znen 3 DJIeKTPOAUHAMHUKA 46
Tema 3.1 OCHOBBI 31eKTPOCTATHKH. 6
Coaep:kanue yueOHOro MaTepuaja
BzaumonelicTBue 3apsHKEHHBIX TNl DIEKTPUUECKUN 3apsij. 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTo 3apsiaa. 3akoH Kynona.
Onextpuueckoe noje. CHUIOBbIC JUHUU JIEKTPUIECKOT0 Mosist. HanpsskeHHOCTD IeKTPUYECKOTO MOJIsl.
HanpspxernocTh 3nekTpuaeckoro mois. [loternmuan. Pasaocts noreHnmanoB. [IpoBOAHUKH B 3JCKTPUIECKOM TIOJIE. DIIEKTpHICCKas 6
eMKkocTb. KongeHcarop. IM3aeKTpUKH B 3JIEKTPUUECKOM TOJIE.
Tema 3.2 3aKoHBI MOCTOSTHHOTO TOKA 6
Copep:xaHue yueOHOI0 MaTepHaJia
IocrostaHEIH nmekTprdecknii TOK. Cria Toka, HallpshKeHHe, SJICKTPUIECKOe COTPOTHBIIeHHE. 3akoH OMa Ay y4acTKa IIeTH.
IMocnenoBarenpHOE U MapaJUIETHFHOE COSNUHEHNS TPOBOAHUKOB. DJ]C HCTOUYHMKA TOKA.
TemnoBoe NEHCTBUE IJIEKTPUUECKOT0 TOKA. 3akoH Jkoyns - JleHna. MOIMHOCTb 3JEKTPUYECKOT0 TOKA 6
IIpakTnyeckas padora Ne6 2
W3ydenne 3axkoHa OMa 7151 y9acTKa IeIH.
IpakTuyeckas pa6ora Ne 7 2
Omnpenenennie D/]C 1 BHyTpEHHETO COMPOTUBIICHISI HICTOYHUKA DJIEKTPUIECKON SHEPTUH.
CamocrosiTe1bHasi padoTa 00y4yaronuxcs. 4
1. 3aKOHBI MOCTOSTHHOTO TOKA
2. U3 xwu3HU U pesitenpHocTH yuéHsix, (Modde, Mumuuken, ["anbBanu, Bonsra, Om).
(ITpumeuanne! CTYIEHT MOXKET JienaTh 0030p [0 OJJHOMY YYCHOMY)
Tema 3.3 MarsauTtHoe noJie 8
Conep:xanue yueOHOro MaTepuaja
BzaumoneiictBue TokoB. Maruutel. JINHUM MarHUTHOW MHIYKLIHUH.
MarauTtHoe 1oJjie MPsSMOTro TOKa, KPYroBOTo U coieHouaa. Cuiia B3auMOACHCTBHS MapaJlIebHBIX TOKOB.
Cuna Amnepa. MarauTHast HHIYKIUS. MarHUTHast MHIYKIHS TIPSIMOTO TOKa, KPYTOBOTO M COJICHOU/IA. 6
Cua Jlopenna. [TpuHIMI ASWCTBUS 2JIEKTPOJBUTATEIS. DICKTPOHN3MEPUTEIHHEIC TPHOOPHL.
CamocrosiTesibHasi padoTa 00y4arouuxcs 4
1. Vckopurenu 3apsKCHHBIX YaCTHUI]
2. Co3/iaHue «MarHUTHOM JIOBYIUKM 715 TU1a3Mbl B «Tokamakax»
Tema 3.4 DJIeKTPOMATrHUTHASI MHAYKIHUS 6
Coaep:xanue yueOHOro MaTepuajia
Onbitel @apanes. MarautHelii notok. [Ipasuio Jlenua. 6
3aKoH 3JEKTPOMArHUTHON MHTyKIIHH.
CamouHaykuusi. UHAYKTUBHOCTB. DHEPTHUs] MATHUTHOTO TIOJIS.
IpakTnyeckas pagora Ne 8 2
M3yueHue sBJICHUS JIEKTPOMArHUTHONW WHAYKIIUH.
CamocrosiTebHasi padoTa 00y4yalommxcs. 3

1. Maiixn ®@apaeii (1791-1867)




2. DICKTPOMArHUTHAS WHAYKIUS

Tema 3.5

Kose0anus 1 BOJTHBI

20

Coaep:xanue yueOHOro MaTepuasa

Mexanuueckue KoyieOaHus. AMIUIHTY/Ia, IEPUOT, YACTOTa U (a3a KoieOaHui.

CB0OOIHBIC U BRIHYXK/ICHHBIC KoJcOanus. Pe3oHaHc.

Mexanndeckre BoyiHbL. CBOMCTBA MEXaHUYECKUX BOJIH.

IIpononpHEIEe U TOTIEpeYHbIe BOJMHEL. [{nrHa BoHEL. CKOPOCTH PacIpoCTpaHEHUS BOJTHEIL.

3BYKOBBIE BOJHBI. XapaKTEPUCTUKH 3ByKa: BEICOTA, TEMOp, TPOMKOCTh, HHTCHCHBHOCTB. YJIbTpa- ¥ MH(Pa3BYKH B KUBOH IPHPOJIE.

10

IpakTuyeckas paéora Ne9.
OnpezenieHre AIMHBI CBETOBOW BOJIHBI P IOMOIIH M (DPAKIIMOHHOM peIleTKH

CamocTosiTeIbHAsi padoTa yyauuxcsi
1. MexaHu4eckue KoneOaHus U BOJHEI
2. du3nyueckre OCHOBBI PEUH U CIyXa YesIoBeKa

Tema 3.6

IlepemMeHHBIH TOK

10

Conep:xanue yueOHOro MaTepuaja

CBoOO/IHBIE U BBIHYK/CHHBIC 3JIEKTpOMarHuTHele konebanus. @opmyna Tomcona. [Tepemennsiii Tok. ['eHepaTop nepeMeHHOro ToKa.

Katymika MHIYKTHBHOCTH U KOHJICHCATOP B CETH MEPEMEHHOI0 TOKa. AKTUBHOE ConpoTuBicHue. TpanchopmaTop.

[TpousBoncTBo, Nepenaya u noTpediieHne neKTpodHeprun. I1podneMsr seprocoepekerus. TexHuka 6e301acHOCTH B 00pallieHuu ¢
3IEKTPHUUECKUM TOKOM.

DeKTPOMAarHUTHOE 10JIE U 3IeKTPOMarHuTHbIE BOIHBL. CKOPOCTD AJIEKTPOMArHUTHBIX BOJIH.

ITpyHIMIBI pagUOCBA3H.

10

IIpakTnyeckas padora Ne 10
OrnpezesieHre AIEKTPOSMKOCTH KOHICHCATOpa

CamocrosiTejibHasi padoTa 00y4arouuxcs.

1. TexHuka 6e30MACHOCTH B OOPAICHUH C AIIEKTPHICCKIM TOKOM.
2. mmnenanc. DNeKTponpoBOIMMOCTh OHOIOTHIECKAX TKaHEH.

PyOGexunblii KOHTpPOJIb Nel

Paznea Ned.

OnTuka

20

Tema 4.1

BosHoBast onTuka

14

Coaep:xanue yue0HOro MaTepuajia

CBeT Kak 3JIeKTpoMarHuTHasl BojHa. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHUKH (3aKOHBL: OTPaKEHHS, IPETOMIICHHS 1 TIOJIHOTO
OTpakeHHUsI).

Hucnepcus ceera. LBera Tein. Paznoxxenne Genoro ceera npu3Moii.

JucnepcronHbIi (Tpr3MaTHyecknii) criekTp. ClloXKeHUe CIeKTPalbHBIX [IBETOB. BUIIBI CIIEKTPOB.

NuTepdepenmms cBeta. KorepentHocts. IHTEphEepeHnns cBETa B IPUPO/IE, MPUMEHEHHE €€ B TEXHUKE.

Hdudpaxius ceera. Audpakimonnas pemerka. AndpaxuoHssiii criekTp. [loHsTHE 0 TOTSIpU3aHH.

PaznudaHbie BUABI AIEKTPOMarHUTHBIX H3JIyYEHHUH, IX CBOWCTBA U MPAKTHYECKUE TPIMEHEHHS.

OnTudeckue npudopsl. Pazpemaromas ciocoOOHOCTh ONTHYECKUX MPUOOPOB.

14

IIpakTnyeckas padora Ne 11




Onpeﬂeneﬂne TOKa3aTeisd MPEJIOMIICHUS CTCKIIA

IpakTuyeckas pa6ora Ne 12. HaGnronenue siBneHuit narepdepeHnu u tudpakiyy cBeTa.

N

CamocrosiTe1bHasi padoTa 00y4arlomuxcs.
1. YpaBneHue JIyHOXO0M U IPYTUMU KOCMUYECKUMH KOpaOJIsiMu
2. BonHoBas onrtuka

Tema 4.2

KBanToBasi onTuka

Coaep:xanue y4eOHOro MaTepuaJja

T'umoresa [Tmanka o kBaHTax. DHEprus kBaHTa. ®oToH. TemmoBoe n3nyyeHne. BoaHOBBIE M KOPITYCKYIISIpHBIE CBOCTBA CBETA.
dororddexr. 3akonsr poroaddexra. [Ipumenenne hororddexra.
TexHMUeCKne yCTpOHCTBa, OCHOBAHHBIC Ha HCIOIH30BaHUH (PoTOdPEKTA.

CamocrosiTebHasi padoTa 00y4aloHXCs.

1. Tlouck HeoOxoaumoii MHGOpManuy B ceTd MHTepHeT Ha TeMbl: «Poib cBeTa B oTorpadumy.
2. CocTaBUTh KOHCIIEKT HA TeMy: «PEHTTCeHOCTPYKTYPHBIN aHAIH3 M €r0 HCIIOIb30BaAHUE.

3. Pemienue 3aa4 Ha 3akoHbI (hoTodhdekTa

Pa3znmen Ne 5

CTpoe}me aToMa M aTOMHOI'0 si/ipa

10

Tema 5.1

CTpoe}me aToMa M aTOMHOI'0 si/ipa

10

Conep:xanue yueOHOro MaTepuaja

CrpoeHue aToMa: IUIaHETapHas MOZENb aToMa U Mozielb bopa.

IToctynatsr Bopa. Ilornomnienue u ucmyckaHue cBeTa aToMoM. KBaHTOBBIE TeHEpaTOPHI.
CrtpoeHue aTOMHOT O s1ipa. DHepruu cBsi3u. CBsI3b MAaCChl U SHEPTHH.
PanuoaxkTuBHOCTSE. SnepHble peakuuu. SnepHas 3HepreTuka.

PagnoakTHBHbIE H3TyYeHHS ¥ UX BO3JICHCTBHE HA )KUBBIE OPTaHU3MBIL.

10

IIpakTnyeckas padora Ne 13. 3ydeHne TpeKoB 3apsHKEHHBIX YaCTHUI] 110 TOTOBBIM (poTOrpadusiM.

CamocrosTebHasi padoTa 00y4yaronuxcs.

1. Ponb moctynaroB bopa, OcHOBa KBaHTOBO# TeOpHH IIAHETApHOTO aToMa, PU3NYECKHil cMBICHT onBITOB Pesepdopaa

2. A. Bekkepens, cynpyros Kropu, 2. Pezepdopnaa, 1.11. Menneneesa, 1.B. KypdaToBa u npyrux yueHbIX (OJHOTO U3 YICHBIX)
3. CtpoeHue aToMa 1 aTOMHOTO sijipa

Pa3znen 6

Ipoaronus Beceaennoii

12

Coaep:xanue yue0HOro MaTepuajia

Bonbmioit B3peiB. Bo3moxHbIe ciieHapuu 3Bostonuu Beenennoil. beckoneunocts BeeneHHoOM.
Harmra 3Be3Hast cucrema — ["amakTuka.

DBoJIoLUs U 3Heprus ropeHus 38e31. CosiHIE psoBas 3Be3/1a Hallel ["anakTuku.
TepmosinepHslii cunTe3. [IpoGieMbl TepMOsAEpPHON SHEPTETHKH.

O06pa3oBaHue TUTAHET COTHEYHOH cucTeMbl. COJTHEUHAs! CUCTEMA.

10

CamocTosiTeJibHasi padoTa 00y4arouuxcs.
1. 3akoH Xab0xa n «pa3beranuey raJakTUK, 3aKOHBI BOJIIONINHU BCEJICHHON 9aCcTh KPUTHKA TEOPUH OOJIBIIOTO B3PHIBA.
2. TepmosinepHsbIii cuaTe3 Ha COJIHIIE — HOBast BEPCHSI

PyGexHblii KOHTPOJIb Ne2

IIpomMeskyTouHasi aTTecTanysa B (hopMe IK3aMeHa
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Jst XapaKTepUCTHKN YPOBHS OCBOCHHUS y4eOHOTO MaTepHaa HCIIOIb3YIOTCS CIIeIYIOIe 0003HauCHUSL:

1. — o3HaKOMUTENBHEIH (y3HaBaHUE paHee M3yUCHHBIX 0OBEKTOB, CBOWCTR);

2. — penpoAYKTHBHBIHN (BBIIOIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOJYKTHBHBIH (INITAHUPOBAHUE U CAMOCTOSITEIEHOE BHIITOJHEHUE AESTEILHOCTH, PElIeHHE IPOOJIEMHBIX 3a/1a4)



3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM JUCIHUILIVHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eCIeYeHH 0.
Peanuzanus yueOHON aucuuiuinHbl TpeOyeT Hamuyus ydeOHoro EcTecTBEHHOHay4YHOTO
KaOuHeTa:

e OOopynoBanue yueOHOTO KaOMHETA.

e [locamouHbie MeCTa CTYJEHTOB.

e Pabouee mMecTo mpernoaBaTers.

e Pabouas menoBast JOCKa.

e Harnsanueie moco6ust (yueOHUKH, OTIOPHBIE KOHCIIEKTHI-IIAKAThl, CTEH/IBL,

KapTOYKH, Pa3AaTOUYHbIN MaTepHrall, KOMIUIEKTHI JAOOPaTOPHBIX padoT).

e JlaboparopHoe o0opyoBaHHE.
TexHnyeckue cpeacTBa 00y4eHuUs :

e [IK c nuiieH3nOHHBIM MPOTPaMMHBIM 00ECIIEYEHUEM U MYJIbTUMEIUAIIPOCKTOP

e Buneonpoexrop.

e UHrepakTuBHAas AOCKA.

e [Ipe3eHTanuu K 3aHATUSIM.
3.2 UndopmanuonHoe odecriedeHne 00yueHust
[lepeueHb peKOMEHAYEMBIX YUEOHBIX HU3JAHUM, HMHTEPHET PECYPCOB, TOMOTHUTEIHLHON
JUTEPaTypHI
OcCHOBHbBIE HCTOYHUKH
1. awumpuesa B.o. ®uzmka s npodeccHid W CIENUAIBHOCTEH TEXHHYECKOTO NpOouIIs
[DnekTpoHHBII pecypc]: yueOHUK mAiii 0Opa3oBaTENbHBIX YUYPEKACHHU cpeln. mpod.
obpaszoBanus / B. ®@. JImutpuesa. — 6-e u3z., crep. — M.: 3pareinbCkuii HEHTP «AKaaeMus»,
2013. — 448 c. ISBN 978-5-7695-9932-3. — Pexxum nocryma: alleng.org/d/phys/phys615.htm
2. Tpoguwosa TH. DPuzmka st mpodeccHii M CHENHUaTbHOCTeH TEXHUYECKOTO W
€CTeCTBEHHOHay4HOro npoguieid. COOpHUK 3a1au [DneKTpoHHBIH pecypc]: yueOH. mocodue
JUTS yapexaeHul cpen. mpod. oopazoanus / T.U. TpopumoBa, 4.8. dupcos— M: 3naTensckuit
neHtp «Axagemus», 2012. — 288 c. ISBN 978-5-7695-6777-3. — Pexum pnocryma:
alleng.org/d/phys/phys472.htm

JlonoTHUTeIbHBIC HCTOYHUKH:

1. wmpuesa B.o. Ouszuka ans npodeccuil M CrenuanbHOCTEH TEXHUYECKOro Mpoduis.
Metoanueckue pekoMeH1aluu [ DeKTpoHHbIH pecypc]: MeTo. nocodue / B.d. JImutpuesa,
JI.. BacunweB. — M.: U3natenbckmii neHTp «Axanemusi», 2010. — 176 c¢. — ISB N 978-5-
7695-6906-7. — Pexxum nocryma: alleng.org/d/phys/phys616.htm

2. Jwumpuesa B.o. Pu3uka ms mpodeccHii W CIenualbHOCTEH TEXHWYECKOTO MpOoduIIs.
KouTponbpHble MaTepuanbl [DIeKTpOoHHBIN pecypc]: yuel. mocobue A yupekIeHUH cpe.
npod. obpazoBanms / B.®. JImutpumena, JI. WU. BacumpeB. — 2-e usm., crep. — M.:
M3narenbckuii neHTp «Axamemus», 2013. — 112 ¢. — ISBN 978-5-7695-8508-1. — Pexum
noctyna: alleng.org/d/phys/phys620.htm

3. Kyznenos, C.1. CnpaBoynuk 1o ¢usuke [DneKkTpoHHBIH pecypc]: yueOHoe nmocodue s
CIIO / C.M. Kysuenos, K.W. Porosun; mon pemaknuerr B.B. JlapmoHoB. — DnexTpoH.
TekcToBble aHHbIe. — CapatoB: [Ipodobpasosanue, 2017. — 219 c. — 978-5-4488-0030-6. —
Pexxum noctyma: http://www.iprbookshop.ru/66399.html.

HNuTepHeT-pecypcebl:

1. https://e.lanbook.com — OBC «Jlanb»

2. https://H36.pd — HarmonansHast snextponHas oudnuorexka PI'b

3. http://www.iprbookshop.ru — BC «Iprbook»

4. http://www.studentlibrary.ru — 9bC «KoHCyabTaHT CTyAeHTa»



http://www.iprbookshop.ru/66399.html
https://e.lanbook.com/
https://нэб.рф/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHO

JUCHUIINHBI

KoHTpons ¥ oueHka pe3ylbTaTOB OCBOCHHSA Y4YEOHOW IUCHUIUIMHBI OCYIIECTBISCTCS
IIpenojaBaTesieM B IIPOLECCE NPOBEICHMS NMPAKTUYECKUX 3aHATUN, TECTUPOBAHUS, a TAKKe
BBINOJIHEHUS 00YJaIONIMMHUCS MHINBUAYAIBHBIX 3a/IaHUH, TPOSKTOB, HCCIIECIOBAHU.

PesyabTaTnl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@opMBbI U METOABI
KOHTPOJISA M OLlEHKH
pe3yJabTaToB 00y4eHHsI

3HaTh:

- pOJIb U MeCTO (PU3UKH B COBPEMEHHOM HAyYHOH KapTHUHE
MUDA;

- MOHUMATh (PU3HUYECKYIO CYITHOCTH HAOIIIOJaeMbIX BO
BcenenHoit sBieHumi;

- poib (pu3HKH B (HOPMUPOBAHUU KPYTr0o30pa U
(GYHKLIMOHATIBHON IPaMOTHOCTH JAJISI PEIIEHUS
IPAKTUYECKUX 3aau;

- OCHOBOIIOJIAraroue (pu3nYecKre NOHATHS,
3aKOHOMEPHOCTH 3aKOHBI U TEOPHUH; YBEPEHHOE
H0JIb30BaHNE (PU3NUECKON TEPMUHOJIOTHENH U CUMBOJIMKOM.
CMBICJI TIOHATHH: (pu3nyeckoe siBIIEHHE, TUIIOTE3a, 3aKOH,
TEOpusi, BEILECTBO, B3aUMOJECICTBUE, AJIEKTPOMArHUTHOE
noJje, BojHa, (OTOH, aTOM, AaTOMHOE PO, MOHU3UPYIOIINE
U3ITy4eHus, IJIaHeTa, 3Be3/a, rajlakTuka, BeeneHHas;
CMBICIT (PU3MUYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHE, Macca,
cuila, UMOyJlbc, paboTa, MeXaHM4YecKas  HHeprusd,
BHYTpPEHHSIsl dHEprus, abCONIOTHAs TeMIeparypa, CpeaHss
KMHETUYECKass DHEPrHs YacTUL[ BEUIECTBA, KOJIUYECTBO
TEIJIOTHI, JJIEMEHTAPHBIN JJIEKTPUYECKUH 3apsi;

CMBICJT (PU3MUECKUX 3aKOHOB KIJIACCMUYECKOW MEXaHUKH,
BCEMHUPHOI'O TATOTEHUS, COXPAaHEHHS] SHEPTUHU, UMITYJIbCca U
AIIEKTPUYECKOTO 3apsna, TEPMOJANHAMMUKH,
AJIEKTPOMAarHUTHOW MHAYKIMH, (oToddDeKTa;

BKJIJl POCCHUMCKMX M 3apyOeXHBIX YUEHBIX, OKa3aBIIMX
HauOoJIbIIIee BIUSHUE HA Pa3BUTHE (HU3UKY;

YMers:

- IPOBOJIUTH HAOIIOICHHUS;

- IJTAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI;

- BBIJIBUTATh TMIIOTE3bI U CTPOUTH MOJEIIN;

- IPUMEHSTH MOJTYYEHHbIE 3HAHUS M0 (QUHKE [T
00BSICHEHUS pa3HOOOpa3HBIX (PU3MUECKUX SBICHUHN U
CBOMCTB BEIIECTB;

- IPAKTUYECKH UCIIOIb30BATh (PU3NUYECKUE 3HAHMS;

- OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON
uHpOpMaINH;

- CaMOCTOSITEIbHO IPUOOpETaTh 3HAHUS U YMEHHUSI 110
¢u3uKe C UCIOTB30BAHNEM PA3TMYHBIX HCTOYHUKOB
nH(pOpMAIUK U COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHi;

- UCTOJIb30BATh MPUOOPETEHHBIE 3HAHUS AJIS PEIICHUS
NPaKTUYECKHX 3a/1a4 TOBCETHEBHOM JKM3HHU, 0OecrieunBas

KoHntpous YCBOEHHUS
3HAaHUH  IPOBOAMTCA B
dbopme TecTUpoBaHUS U
KOHTPOJIbHBIX paloT.

KonTpons ¢dopmupoBanust
YMEHUH MPOU3BOAUTCS B

dbopme 3aIUTHI
IPAaKTUYECKUX padoT.
IIpomesxyTouHas
aTTecTranus 1o

JUCLUIUUIMHE TPOXOAUT B
COOTBETCTBUU C Y4E€OHBIM
ILTAHOM o
CHEIMaIbHOCTH.




0e30MacHOCTh COOCTBEHHOM KU3HH, PAIlMOHATBHOE
IIPUPO/IONOIB30BAHUE U OXPAaHy OKPYXKAIOLIEH Cpeibl;
- pemiath (PU3HYECKHE 3a7auH, UCIOJIb3Yys OCHOBHbBIE
3aKOHOMEPHOCTH U 3aKOHBI;
- IPUMEHSATbH [10JIy4YCHHbIE 3HAHUSA JJ11 OObSICHEHUS
YCIIOBHI IPOTEKaHUs (PU3NUECKUX SBICHHUI B IPUPOJE U
JUISL IPUHATHSA IPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOU
YKU3HU.
OIMCBIBATh U OOBSICHATH (PU3MYECKUE SBJICHHUS U CBOMCTBA TEIL:
JIBUYKEHUE HEOECHBIX TEJ U UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIH;
CBOMCTBA  Tra3oB, JKMUIKOCTEM M TBEpAbIX  TEI,
ANIEKTPOMArHUTHYIO VH]TyKLHIO, pacnpocTpaHeHue
IEKTPOMArHUTHBIX ~ BOJIH;  BOJIHOBBIE ~ CBOWCTBA  CBETa;
U3ITy9eHHUE 1 TIOTIIONIEHHE CBeTa aToMoM; (potorddexr;
OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPUIL;
JIeJIaTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAIbHBIX JaHHBIX;
IPUBOAUTH MIPUMEPHI, IIOKA3bIBAIOIINE, YTO: HAOIIOACHUS U
AKCIIEPUMEHT SIBJIIIOTCS OCHOBOM JJIsl BBIIBH)KEHUS THIIOTES
U TEOpWUH,  TO3BOJSIIOT  IPOBEPUTb  HUCTUHHOCTH
TEOPETUYECKUX BBIBOJOB; (pu3mueckas Teopus Jaer
BO3MOXHOCTh OOBSACHATh M3BECTHBIC SBJICHHS MPHUPOJIBI U
HayuyHble (akThl, MpEACKa3bIBaTh €II€ HEU3BECTHBIC
SBJICHUS;
IIPUBOJIUTH INPUMEPHI NPAKTUYECKOTO  HCIOJIb30BaHUS
(bu3nYeCKUX 3HaHUI: 3aKOHOB MEXaHUKH, TEPMOAMHAMUKH 1
IEKTPOJAMHAMUKH B DJHEPreTHKE; pPA3JIMYHBIX BHUJIOB
AIIEKTPOMAarHUTHBIX M3JIy4€HUW [UIs pa3BUTUS pPaguo U
TEJIEKOMMYHUKAIMH, KBAaHTOBOM (U3MKM B CO3/1aHUM
AJIEPHOM SHEPreTUKH, J1a3€POB;
BOCIIPUHMMAaTh M Ha OCHOBE TIOJYYEHHBIX 3HAHUU
CaMOCTOSITENILHO OLIEHWBATh MH(POPMALIUIO, COAECPIKALYIOCS
B coobmenusx CMMU, HurepHeTe, Hay4HO-TOMYNSPHBIX
CTaThsIX;
MPUMEHSTH MOJYYEHHbIE 3HAHUS JISl pelIeHus] (PU3NIECKUX
3a/1a4 IpU U3yuyeHUuu (PU3MKU Kak MPOPHUILHOTO y4yeOHOro
IpeIMeTa;
OTpeAeNaTh XapakTep (GrU3nUecKoro mnpoiecca no rpaduky,
Tabnuie, popmyIie;
U3MEpATh  psAA  (U3NYECKUX  BEIWYHMH, [peJCTaBIss
pE3yJbTaThl U3MEPEHUN C YUETOM UX IOTPELIHOCTEN;
UCIIONIb30BaTh MpPHUOOpETEHHbIE 3HAHUS U YMEHUS B
MIPaKTHUYECKON NEATEIbHOCTH U IIOBCETHEBHON KU3HMU:
uis  obecrieueHUs] OE30MACHOCTH SKU3HEACATEIbHOCTH B
MIPOLIECCE UCTIOIb30BaHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX
AIIEKTPONPUOOPOB, CPEICTB panuo- u
TEJIeKOMMYHUKAIIMOHHOM CBSI3H;
OLIEHKH BJIMSIHMSI HA OPTaHM3M YEJIOBEKA U IPYTHe OPTaHu3Mbl
3arpsI3HEHUS OKPYKAIOIEH CPEebl;
- palMOHAJIBHOTO MPHUPOAOIOJIB30BAaHUS W  3AIIUTHI
OKPYKAIOIIEeH CPEIbl.







JIMcT perucTpanuu u3MeHeHUu

yueOHOIl TuTeparypsl

Ne 1 ot 04 cets16ps 2018 roga

Ne PekBu3UTHI JOKyMEHTa 00 HAara
W Copep:xaHue U3MEHEHUS yTBEpAICHIH H3MCHCHMS BBEJICHUS
U3MCHCHUS
1. AKTyanu3upoBaHa [Iporokoun 3acenanus xkadeapol
paGoudas mporpamMma MaTeMaTUYeCKUX U OOIIHUX
OGHOBIICH CITHCOK €CTECTBCHHOHAYYHBIX 31.08.2016
yueOHOMW JIUTEpaTyphl AMCIUILITHH
No 1 ot 31 aBrycra 2016 rona
2. AKTyallU3HpOBaHa [Iporokoun 3acenanus xkadeapol
pabouas mporpamma. MaTeEMaTHYECKUX U OOIIMUX
OOHOBIIEH CIIUCOK €CTECTBEHHOHAYYHBIX 31.08.2017
yueOHOI JTUTepaTyphl JAUCLMILINH
Ne 1 ot 31aBrycra 2017 roga
3. AKTyaM3upoBasa [IpoTokon 3acemanus [IK
pabotas nporpamma. OOcmyKuBaHUE U PEMOHT
OGHOBIIEH CIHCOK PaIMO3IEKTPOHHON TEXHUKH 04.09.2018




