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1. ACIHIOPT PABOYEM ITPOr'PAMMBI YYEBHOM JUCIATLIAHBI

1.1. O6aacThr NnpUMeHeHHs padoueii MporpaMMbl

Pabouass mporpamMMa y4eOHOW JAMCHUIUIMHBI SIBISETCS YAaCThIO MPOTPAMMBI MOATOTOBKHU
crienaiaucToB cpeaHero 3BeHa B cooTBercTBUUM ¢ PI'OC mo cnenuansHoct CIIO 09.02.01
KommbrorepHbie cUCTEMBbI U KOMILJIEKCHI.

Pabouas mnporpamma y4eOHOM JTUCHUIUIMHBI MOXET OBITh HCIIOJIIB30BaHA JAPYTUMHU
po(ecCHOHATLHBIME  00Pa30BaTEIbHBIMA OPTaHHU3AIMAME, PEATU3YIONMME 00pa30BaTEIbHYIO
nporpamMmy cpeaHero oomiero oopazosanus B npeaenax ocoerus OITOIT CITO na 6a3e 0CHOBHOTO
obmero oopazosanus (ITIKPC, IITICC3).

1.2. MecTo y4yeOHOIl IMCHUILIMHBI B CTPYKType NpPOrpaMMbl NOATOTOBKH CIELHAJINCTOB
cpeHero 3peHa: npoduibHas TUCIUIIIMHA 00111€00pa30BaTEeIbLHOTO IUKIIA.

1.3. Hean u 3a1a4n y4eOHON IMCHUILIMHBI — TPEOOBAHMS K Pe3yJIbTATAM OCBOCHHS y4eOHOM
JUCIHHMILINHDI:

B pesynbrare ocBoeHUs y4eOHON AUCIUTUIMHBI O0YJAIOIIUIICS OKEH
yMeTb:

® ONHCHIBATH U O0BSICHATH (pu3MUeckHe AIBJIEHUS M CBOMCTBA TeJI: JBUKEHHE HEOECHBIX
TE€J U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIN; CBOMCTBA ra30B, )KUJIKOCTEHN U TBEPABIX TE;

® OTJIMYATh TMIIOTE3bl OT HAYYHBIX TEOPUI; AeIaTh BbIBOAbI HA OCHOBE 3KCIIEPUMEHTAJIbHBIX
JAHHBIX; NMPUBOAWTH NPHUMePHI, NOKA3bIBAIOIIME, YTO: HAOIIOACHMUS U IKCIEPUMEHT
ABIIIOTCS OCHOBOM IS BBIABM)KECHUS TMIIOTE3 U TEOPUH, MIO3BOJISAIOT IIPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BBIBOJAOB; (hu3MdecKas TEOpHUsS JaeT BO3MOXHOCTh OOBSICHATH WU3BECTHHIC
SIBJICHUS IPUPOJIbI M HAyYHbIE (PAKThI, IPEJICKA3bIBATh €I11€ HEU3BECTHBIC SBJICHHUS;

® NPUBOAWTH NPHUMEPbI MPAKTHYECKOI0 MCNOJb30BAHUS (PU3MYECKHX 3HAHMII: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMMKU M DJEKTPOAMHAMHMKH B DSHEPIre€TUKE; pa3jIMYHbIX BHUJOB
AJIEKTPOMAarHUTHBIX U3IYyYEHUN JUIsl pa3BUTHS PAlO- U TEIIEKOMMYHHKAIIH;

e BOCIPMHMMATL M Ha OCHOBEe IMOJIYYEHHBIX 3HAHMI CAMOCTOSITEJIbHO OLICHUBATH
uH(popMalnio, cojaepxairytocss B coobueHusx CMMU, MHrepHeTe, HayuyHO-TOMYJISPHBIX
CTaThsIX;

® HCHOJb30BaTh NPUHOOpPeTeHHbIe 3HAHUS U YMEHHUS] B NMPAKTHYECKOH IesiTeJIbHOCTH U
MOBCEeHEBHOM KU3HM I oOecrieueHus: 0€30MacCHOCTH KM3HEAESITEIbHOCTU B IIPOILECcCe
UCIOJIb30BaHUSI TPAHCIOPTHBIX CPEICTB, OBITOBBIX 3JEKTPONPHUOOPOB, CPEACTB paguo- U
TEJIEeKOMMYHUKAIIMOHHOM CBSI3M; OLEHKM BJMSHHMS HAa OpPraHU3M 4YeJOBeKa M Jpyrue
OpPraHM3MBbl 3arpsi3HEHUS OKPYKAIOWIEH CpEeIbl; PalMOHAIBHOIO IPHUPOIONOIL30BAaHUA U
3alIUThl OKPYKAKOUIEH CPEBI.

B pesynbrare ocBoeHUs yueOHON AUCIUIUTUHBI 00YJaIONIUIiCs JOKEH
3HATh:

® CMBICJ NOHATHIl: (¢uU3MUECKOoe SBIEHUE, THUIOTE3a 3aKOH, TEOpHUs, BEIIECTBO,
B3alMOJEICTBHUE;

e cMmbica (U3NYECKHX BeJIUYMHU: CKOPOCTh, YCKOpPEHHME, Macca, CWJa, UMIYJIbC, padoTa,
MEXaHWYeCKasi  HDHEeprusi, BHYTPEHHSS OJHEprusi, aOCONIOTHAs TeMIepaTypa, CpenHss
KMHETUYeCKas DJHEpPrus 4YacTUI[ BEIIECTBA, KOJMYECTBO TEIUIOTHI, 3JIEMEHTApHBIN
JJIEKTPUIECKUN 3apsT;

® CMBbICT (PM3HYECKHX 3AKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOI'O TSTOTEHHUS, COXPAHEHUS
SHEPrUH, UMITYJIbCA U DJIEKTPUUECKOT0 3apsia, TEPMOANHAMHUKHY;

e BKJIA] POCCHHCKUX M 3apy0esKHBIX Y4YeHbIX, OKa3aBIIMX HauOoJbllIee BIMUSHHE Ha
pa3BUTHE QUUKU.



1.4. Konn4yecTBo 4acoB Ha ocBOeHMe pado4eil MporpaMMbl y4eOHOM JMCIUIIIMHbI:
MaKCHUMaJIbHOW y4eOHOW Harpy3ku oOydvaromierocs 183 vaca, B TOM ducie:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku obydatonierocs 122 yaca;
CaMOCTOATENILHON paboThl 00yJaromerocst 36 4acos.
(camocTOsATEHHOM PabOTHI 00YUAIOMIETOCs M KOHCYIbTanuid 61 gac)

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BHAbI Y4eOHO#l padoThbl

Buj yue6Hoii padoThl Bcero
4acoB
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 183
Oo0s3aTennbHas ayIMTOPHAsA y4yeOHasA HArpy3Ka (Bcero) 122
MIPaKTUYECKHUE 3aHSTUSI 26
CamocrosiTesibHas padoTa 00yyamerocss M KOHCYJIbTAUMHU (BCEro) 61
Ilpomesxcymounaa ammecmayusi 6 COOMBEMCMEUU C YUEOHbIM NIAHOM HO
CneyuanrbHOCMu NPOBOOUMCcs 8 popme IK3amena




2.2. TemaTn4yeckuii mjiaH u coaepxanue yueonoii mucuuniaudbl [171.03 dusuka

HaumenoBanue
pa3aeNnoB U TeM

ConepmaHI/Ie yqe6Horo MaTepuajia, IpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta 06yqa}01unxc;1.

O0BeM yacoB

YpoBeHb
OCBOCHUS

1

2

W

4

BBenenue

Copep:xanue y4eOHOr0 MaTepHaJia

®dusnka — Hayka o npupojie. EcCTecTBeHHOHAYYHBIM METO IO3HAHU, €r0 BO3MOXKHOCTH U IPaHUIIBI TPUMEHUMOCTH.
MonenupoBanue GU3NUECKUX SIBICHUH M MpoLeccoB. Pojb SKCIIepUMEHTa U TEOPHH B NIpOLiecce MO3HAHUS PUPOIBI.
Duznueckue 3ak0Hb! OCHOBHBIE 3JIEMEHTHI (PU3UIECKON KapTHHBI MHPA.

1

CamocrosTeabHas padora Nel, 2
®OmsuKa B Moelt mpodeccun
Dusnka BaxkHa, HU3MKa HY)KHA

Paznen 1.

MexaHuka

Tema 1.1.

OCHOBBI KHHEMATHKH

Coaep:xanue yue0HOro MaTepuaJja

OTHOCHTETBHOCTh MEXaHMUECKOTO ABMXEHUA. CHCTEMBI OTCUeTa. XapaKTePUCTHKH MEXaHUIECKOTO JBIKCHUS:
nepeMeleHne, MyTh, CKOPOCTh, YCKOPCHUE.

Bunsr apmkeHns: paBHOMEPHOE, paBHOYCKOPEHHOE U UX IpaUIecKoe OMMCaHHe.

JIBrKeHMe 1Mo OKPYKHOCTH € MTOCTOSTHHOM 10 MOJYJII0 CKOPOCThIO. [leHTpocTpemuTensHoe yeckopeHue. JlnneiHas u
YTJI0Basi CKOPOCTH.

1,2

IIpakTnyeckas padora Nel
M3yueHne 3aBHCHMOCTH TepHoOJa KoJeOaHWH HUTSHOTO (MM NPYXKHHHOTO) MasTHHKA OT JJIMHBI HUTH (WJIM MacChl

rpysa).

2,3

CamocrosTeabHas padora Ne3
OCHOBBI KHHEMAaTHUKH

Tema 1.2

OCHOBBI JMHAMUKH

Conep:xanue yueOHOro MaTepuaja

Bsaumoneiictue Ten. [Ipuanun cynepno3uiun cui. 3akoHs! HeroTona. MiHepimansHble cucTeMsl oTcyera. Cua.
Macca.

3akoH BcemupHoro tsaroreHus. Bec. HeBecomocts. [leperpysku. KocMuueckue ckopocTH.

Cuunsl Tpenus. Cuna ynpyroctu. 3akoH 'yka

12

CamocrosiTeabHast padoraNeNed, 5, 6

OCHOBHI JUHAMUKHI

Cuna TpeHus B )HBOM NPUPOJIE

MHepiyanbHble 1 HEMHEPLUAIbHbIE CUCTEMbI OTCUETA B OPUEHTALIMH YeJIOBEKa.

Tema 1.3

3aKoHBI COXpaHCHUHA B MCXaHUKE

Coaep:xanue yueOHOro MaTepuajia

Py06e:xublii KOHTpOIb Nel

1,2,3




Nmnynsce Tena. 3aKkoH COXpaHEHUS UMITYJIbCA.
PeakTBHOE NBMKeHHE. MexaHuueckas pabora. MoOIHOCTb.
Kunernueckast saeprus. [loreHnnanbHas 3Heprus. 3aKOH COXPaHEHHUS MEXaHUUECKOH SHEPTHHL.

IIpakTnyeckas padora Ne2
CoxpaHeHne MEXaHNYECKOH YHEPTUH NPH IBIDKCHUH TeJla MO NEHCTBHEM CHII TSDKECTH U YIIPYTOCTH.

2,3

CamocrosiTebHasi padora NeNe7, 8
3aKOHBI COXPAHEHNUS B MEXaHUKE
Ycnexu B 0CBOGHHH KOCMHYECKOT0 IPOCTPAHCTBA.

Paznen 2

MouJiekyasipHas ¢pusuka. TepMoauHamMuKa

Tema 2.1

OcHOBHBIE 110J105KeHHs] MOJIEKYJ/IsIpHO-KHHeTH4Yeckoil Teopuu (MKT)

Coaep:xkanue y4eOHOro MaTepuaJja

Macca u pazmepsl Monekyi. KonnmuectBo BemectBa. OcHoBHble nonoxenuss MKT. MneanbHblii ras.
Tepmonnnammueckne napamerpsl. JlaBnenne rasa [lonsatue Bakyyma. Temneparypa. TepMoauHaMudeckast MKaa.
AOcomoTHas TeMIiepaTypa - Mepa CpeHel KHHETUIECKON SHEPTUU MOJIEKYIT

OcnoBHoe ypaBHenne MKT. YpaBHeHHe cOCTOSIHHS UIealIbHOTO ra3a. ['a30Bble 3aKOHBI U UX IpaduKy.

1,2

IIpakTnyeckast padora Ne 3.
OnpezesieHUe OTHOCUTENIBHON BIAXKHOCTH BO3AYXa C HOMOIIBIO TUTPOMETPA M IICUXPOMETPA.

2,3

CamocrosiTeabHast padora NeN\e9, 10, 11
Hcropust aTOMUCTHUECKUX YUYEHUN

M.B. JlomoHocoB — ocHOBOMOI0:)kHUK MKT
OcnoBel MKT. UneanbHblii ra3

Tema 2.2

OCHOBBI TCPMOAMHAMHUKH

Coaep:xanue yue0OHOro MaTepuaja

BuyTpeHnsas sHeprus uneansHoro rasa. Pabora B TepmoauHamuke. KonnaecTBO TETIOTH
[lepBoe HawaI0 TEpMOJMHAMHKN M IPUMEHEHNE ero K u3omponeccam. O6paTtumblie 1 HeoOpaTtumble nponeccsl. KIT/I
TEIUIOBOTO JIBUTATENsl U OXpaHa OKPY’KalOIIeH Cpebl.

12

CamocrosiTesbHasi padora Nel2
TernoBble ABUTATENN U 3arpsI3HEHNE OKPY>KaroLer cpesibl

Tema 2.3

ArperatHble cOCTOSIHMS M ()a30Bble Nepexoabl

Coaep:xanue yue0HOro MaTepuaja

Monens cTpoeHus )KunKkocTH. HackleHHbIe 1 HeHACHIEHHbIE TTapbl. BriakHocTh Bo3myxa. [Ipubopsr st
OTIpEZIETICHUS BJIAXKHOCTH.

XapaKkTepuCTUKA JKUAKOTO COCTOSHUS BELIECTBA.

[ToBepxHOCTHOE HATSDKEHHE U cMadynBaHue. KanmnisipHbie sIBICHUS OBITY IPHUPOAE, TEXHUKE U METUIIMHE.
PyGe:kHblii KOHTPOJIb Ne2

12,3

IIpakTnyeckas padora Ned
Onpenenenne KodhHUIMEHTa TOBEPXHOCTHOTO HATSHKCHUS KUIKOCTH.

2,3

IIpakTnyeckas padora NeS
Habnrogenye 3a pocToM KpUCTaJUIOB B PACTBOPE.

2,3




CamocrosTenbHas padora NeNel3, 14
ArperatHble coCcTOSHHSA U (ha30BbIE IEPEXObI
TBepable Tena

Paszgen 3

DJIEKTPOANHAMHKA

48

Tema 3.1

OCHOBBI 3JIEKTPOCTATHKH.

Coaep:xanue y4eOHOro MaTepuaJja

B3anmogeiicTBre 3apsDKEHHBIX Tell. DINEKTPUYECKUH 3apsia. 3aKOH COXPaHEHHUsSI JJIEKTPUUECKOTO 3apsiaa. 3aKOH
Kynomna.

Onextpudeckoe nose. CHUIOBbIE JIMHAN 3IEKTPUIECKOTo 1oiist. HampsyKeHHOCTh 31eKTPHIECKOTO OIS,

[otenmman. Pazaocts noternnanos. [IpoBOXHUKH B FIEKTPHUSCKOM TOJIe. DIeKTpIdecKkas eMKocTh. KoHmeHcarop.
JM3IIEKTPUKH B 3IEKTPHIECKOM TIOJIE.

1,2

Tema 3.2

3aKoHbBI MOCTOSTHHOI'0 TOKA

Copep:xkanne yueOHOro MaTepuasia

[MocrostHHBIH dmekTprdecknii TOK. Chila TOKa, HallpshKeHHE, JICKTPUIECKOe COTPOTHBIICHHE. 3akoH OMa [UTs yaacTKa
LETIH.

[TocnenoBarenbHOE U TapaieTbHOE COeMUHEHHUS TPOBOAHUKOB. DJIC UCTOUHHKA TOKA.

TerioBoe nelcTBUE 3TEKTpUYECKOTo ToKa. 3akoH JIxkoyns - Jlennia. MOIIHOCTH 9JIEKTPUUYECKOTO TOKA

1,2

IIpakTnyeckas padora Ne6
N3yuenune 3akoHa OMa 1181 y4acTKa LelH.

2,3

IIpakTnyeckas padora Ne 7
Omnpenenenne D/]C 1 BHyTpEHHETO COMPOTUBIICHHSI HICTOYHUKA AJIEKTPUIECKON SHEPTUH.

2,3

CamocrosTenbHas padora NeNel5, 16

3aKOHBI IOCTOSIHHOI'O TOKA

W3 xwm3HE n nestenbHOCTH YuéHBIX, (Modde, MumukeH, ["anmsBanu, Bomsta, OM).
(ITpumeuanne! CTyZEHT MOXKET JIeIaTh 0030p O OJHOMY YICHOMY)

Tema 3.3

MarsurTHoe 1noJie

Coaep:xanue yue0HOro MaTepuaja

Bzaumoneiicteue TokoB. Maruutel. JINHUM MarHUTHOW MHYKLIHUH.

MarnuTtHoe 1noJje npsMoro Toka, KpyroBoro u coieHouaa. Cuiia B3auMOAEHCTBUS NapajuIeIbHBIX TOKOB.
Cuna Amnepa. MarauTHast MHIyKUUsl. MarHUTHast HHOYKLUST NPSIMOTO TOKa, KPYTOBOT'O U COJIEHOUAA.
Cuna Jlopenna. [TpuHINI AeWCTBUS 2JIEKTPOJBUTATEINS. DICKTPON3MEPUTEIHHBIC TPHOOPHL.

1,2

CamocrosTenbHast padora NeNel7, 18
VYckopurenu 3apsKeHHBIX YaCTHIL
Co3faHue «MarHUTHOH JOBYIIKMy Ui Iu1a3Mbl B « Tokamakax»

Tema 3.4

DJIeKTPOMATrHUTHASI HHAYKIHS

Coaep:xanue yueOHOro MaTepuasa

Omnpitel Gapanes. MarautHeliii notok. [pasuio Jlenua.
3aKO0H 2JIEKTPOMArHUTHOW MHYKITHH.
Camounnayknus. MTHAYKTUBHOCTh. DHEPTUsl MATHUTHOTO TOJIAL.

12




IIpakTnueckas padora Ne 8
V3yyeHue sBICHUS DJICKTPOMarHUTHON MHIYKIWH.

2,3

CamocrosTenbHas padora NeNe 19, 20
Maiixn @apaneit (1791-1867)
OIeKTpOMAarHuTHAs! HHAYKIUS

Tema 3.5

Kosebanus 1 BOJHBI

10

Coaep:xanue y4eOHOro MaTepuaJja

Mexannueckue KoneOaHusA. AMIDIHTY/IA, IEPHOJ, YaCTOTa U (a3a KoJeOaHHH.

CBoOopHBIC U BEIHYX/ICHHBIE KoJeOaHms. Pe3onaHc.

Mexanndgeckre BoJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.

IIpononpHEIEe U TOTIEpeyHbIe BOMHEL. [{nrHa BoHEL. CKOPOCTH PaclpoCTpaHEeHHUs BOIHEL.

3BYKOBBIE BOJIHBI. XapaKTEePUCTUKH 3BYKa: BHICOTA, TEMOP, TPOMKOCTh, HHTEHCUBHOCTD. YJIbTpa- U HH(PPA3BYKH B
JKHBOW MPUPOJIE.

10

1,2

IIpakTnyeckas padora Ne9.
OnpejeneHye JUIMHBI CBETOBOM BOJIHBI IIPH OMOIIH JTM(PPaKIIMOHHON pelieTKH

23

CamocrosiTeabHas padora NeNe21, 22
Mexanudeckue KoJieOaHus 1 BOJHBI
DusnyecKue OCHOBBI PEUH U CITyXa YeJIoBeKa

Tema 3.6

IlepemeHHBIH TOK

12

Coaep:xanue yue0HOro MaTepuajia

CBoOonHBIC ¥ BEIHYKICHHBIC 3IeKTpOMarHuTHEIC konebanns. @opmyna Tomcona. [lepemennsiii Tok. ['eneparop
MEPEMEHHOTO TOKA.

Karymrka WHIyKTHBHOCTH M KOHICHCATOP B CETH IMEPEMEHHOT0 TOKa. AKTHBHOE COIIpoTHBIIeHHE. TparchopmMaTop.
[IpownzBoacTBO, Iepenava u moTpediacHne MeKTpoIHeprun. [IpodieMsr s3HEprocOepexerus. TexHnka 0€30IacHOCTH B
00paIIeHn! ¢ AEKTPUIECKIM TOKOM.

DJEeKTPOMarHUTHOE TI0JIE ¥ 3JIEKTPOMAarHUTHBIE BOJIHBL. CKOPOCTH MEKTPOMArHUTHBIX BOJIH.

ITpuHIMIIBI pagUOCBA3H.

PyGexHublii KOHTPOJIb Nel (cemectp 2)

12

12,3

IIpakTnyeckast padora Ne 10
OnpezesieHUe IEKTPOEMKOCTH KOHAEGHCATOPa

2,3

CamocrosiTeabHast padora NeN\e23, 24
TexHmka 6€30MaCHOCTH B 0OPAIIEHUHN C IMEKTPHIECKIM TOKOM.
Mmnenanc. DneKTponpoBoMMOCTh OMOJIOTHYECKUX TKaHEH.

Paznen 4.

OnTuka

20

Tema 4.1

BoJsHoBast onTHKa

14

Coaep:xanue yueOHOro MaTepuaja

CBeT KakK 3JeKTpOMarauTHas BotHa. OCHOBHBIC 3aKOHBI TCOMETPUICCKOM OTITUKH (3aKOHBI: OTPAXKCHHS, TIPEIIOMIICHHS
Y TIOJTHOTO OTPaKEHUS).
Hucrniepcus cera. [[pera Ten. PaznoxeHnue 0enoro ceera npu3Moi.

14

1,2




JucnepcronHbli (mpu3MaTHyecknii) ciekTp. Cllo)KeHUe CIeKTPalbHBIX [IBETOB. BHUIIBI CIIEKTPOB.
Wnrepdepenuus ceera. Korepentnocts. HTEpdepeHnys cBeTa B IpUpo/Ie, IPUMEHEHHE e B TEXHUKE.
Hdudpaxius ceera. Audpakimonnas pemerka. AudpakmoHHbIi criekTp. [loHsATHE 0 TOTSIpU3aIHH.
PaznudHbIe BUBI 31€KTPOMArHUTHBIX N3TyUSHHH, X CBOICTBA M MPAKTUIECKUE IPUMEHEHNS.
Ontryeckre npruOopsl. Paspemaromas criocOOHOCTh ONTHYECKHUX NMPHOOPOB.

IIpakTuyeckas paéora Ne 11 2 23
OmnpeneneHue MoKaszaTesst MPEIOMIICHHUS CTEKIIA
IIpakTuyeckas padora Ne 12. HaGmroneHue siBieHnit nHTEp)EpEeHINH U TU(PPAKIIAN CBETA. 2 23
CamocrositesabHast pagora NeNe25, 26 4 3
VYpaieHue JTYHOXO0OM U APYTUMH KOCMHUYECKHMH KOPadsiMu
BosHOBas ontuka
Tema 4.2 KBanToBasi onTuka 6

Conep:xkanue yueOHOro MaTepuaja
I'unotesa [Inanka o kBanTax. DHeprus kBaHTa. @otoH. TemnoBoe uznyuenue. BoaHOBBIE U KOPIYCKYJISIpHBIE CBOMCTBA
CBeTa. 6 1,2
dotoaddext. 3akonsl potorddekra. [Ipumenenne poroadpexra.
TexHUUECKUE YCTPONUCTBA, OCHOBAHHBIC HAa UCIOJIh30BaHUH (POTOA(DEKTA.
CamocrosiTeabHast padora NeNe27, 28, 29 6 3
[MTouck HeoOxoaumol nHpopMarmu B cet MHTepHeT Ha TeMbl: «Pounb cBeta B poTorpadum».
CocTaBHUTh KOHCIICKT Ha TeMy: «PeHTTeHOCTPpYKTYpHBIH aHAIIM3 U €T0 HCHOJIb30BaHUE).
Pemenne 3a1a4 Ha 3aKk0HHBI hoTOdPPeKTa

Pa3znen 5 CTpoeHue aTOMa M ATOMHOI0 Apa 10

Tema 5.1 CTpoeHue aToOMa M AaTOMHOI0 s1Apa 10
Conep:xanue yueOHOro MaTepuaja
CrpoeHne aToma: IUIaHETapHAas MOJIENIb aToMa U Mojens bopa.
[Toctynater bopa. [lornomenue u ucmyckanue cBeTa arToMoM. KBaHTOBBIE T€HEPATOPBI. 10 1,2
CtpoeHne aTOMHOTO sijipa. DHepruu cBsi3u. CBs3b MAacChl M SHEPTHUH.
PannoaxTuBHOCTE. SInepHble peakuuu. SnepHas 3HepreTuka.
PagnoakTHBHBIE M3ITyUESHUSI M X BO3/ICHCTBUE Ha JKMBHIE OPTaHU3MBI.
IIpakTuyeckas padora Ne 13. V3yueHne TpeKoB 3apspKEHHBIX YaCTHI IO TOTOBBIM (oTorpadusm. 2 2,3
CamocrosiTeabHas padora NeNe30, 31, 32 6 3
Pous mocrynatoB bopa, OcHOBa KBaHTOBOH TE€OpHH IUIaHETApHOTO aroMa, Pu3ndecKkuii cMbIc onbIToB Pesepdopaa
A. Bekkepens, cynpyros Kropu, 3. Pezepdopna, I.1. Menneneesa, 1.B. KypuaroBa u apyrux y4eHsIx (OZHOTO 13
YUEHBIX)
CrpoeHue aToMa M aTOMHOTO sipa

Pazgen 6 IBoaonust Beenennoi 10
Tema 6.1 Copep:xanue y4eOHOr0 MaTepHaJia




Bonbmioit B3psIB. Bo3sMoskHbIe clieHapuu 3Bostonuu Beenennoil. beckoneunocts Beenennoit.
Hama 3Be3qHast cucteMa — ['anakTuka.

OBomronys U 3HEPrus ropeHns 38e3. ConHIe psAaoBas 3Be3a Hamlel [ anakTuku.
TepmosinepusIit cuaTe3. [IpobIeMBl TEpMOSICPHOI SHEPTETUKH.

OO6pa3oBaHue IJIAHET COTHEYHOH cucTeMbl. CoTHeUHas CHCTEMA.

PyGe:xublii KOHTPoJab Ne2 (cemectp 2)

10

1,2,3

CamocrosTeabHass padora NeNe33, 34

TepmosinepHsiii cuaTe3 Ha CONHIIE — HOBAsi BEPCHS

3axoH Xa00ma u «pa3beranney raJakTHK, 3aKOHBI 3BOIONNHN BCEICHHOHN YacTh KPUTHKA TEOPHUH OOJIBIIOTO B3PHIBA.

IlpomexkyTouHas arrecTanus B opme 3K3amMeHa

Bcero

183

0003HauCHNUS:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3YYEHHBIX 0OBEKTOB, CBOICTB);

2. — penpoayKTHBHBIN (BBITOJHEHHE JESTENBHOCTH O 00pa3ily, HHCTPYKIUH WIIH 110]] PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (INIAHMPOBAHUE U CAMOCTOSATEIFHOE BBIIIOJIHEHUE IEATEILHOCTH, PEIIeHHe POOIEeMHBIX 3a71ay)

Jltst
XapakTep
HCTHKH
YPOBHS
OCBOCHHUSI
yueOHOro
MarepHan
a
UCIIONB3Y
10TCS

CJIe YOI
ue



3. YCJOBUSA PEAJIN3AIIMA YYEBHOM JUCHUILIVHBI

3.1. TpeGoBaHUs1 K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecCIeYeHH 0.
Peanuzanus yueOHOH aucuuruinHbl TpeOyeT Hamuuus ydeOHoro EcTecTBEeHHOHAy4HOTO
KaOuHeTa:

e OOopynoBanue yueOHOTO KaOWHETA.

e [locanouHble MecTa CTYEHTOB.

e Pabouee mMecTo mpernogaBaTers.

e Pabouas menoBast JOCKa.

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

KapTOUYKH, Pa3AaTOUYHbIN MaTepHrall, KOMIUIEKTHI JIJA0OpaTOPHBIX padoT).

e JlaboparopHoe o0opyoBaHHE.
TexHuveckue cpeacTBa 00y4eHuUs:

e [IK c nuIeH3nOHHBIM NPOrpaMMHBIM 00ECIIEUEHUEM U MYJIbTUMEIUAIIPOECKTOP

e Buaeonpoekrop.

e lHrepakTUBHAs HOCKA.

e [Ipe3eHTanuu K 3aHATUSIM.
3.2 UndopmanuonHoe odecriedeHne 00yueHust
[lepeueHp pexKOMEHAYyEeMBIX YUEOHBIX HU3JaHUH, HMHTEPHET PECYpCOB, IOMOJTHHUTEIHHON
JTUTEPaTypPhI
OcCHOBHBIE HCTOYHUKH:
1. AmutpueBa B.®. dusuka st npodeccuii U CIenualbHOCTEH TEXHUYECKOTO MPOdUIIs
[DnekTpoHHBIN pecypc]: yueOHUK mAiii 0Opa3oBaTENbHBIX YUYPEKACHHM cpeld. mpod.
obpaszoBanus / B. @. [Imutpuesa. — 6-¢ u3., crep. — M.: U3narenbckuii HeHTp «AKageMus»,
2013. — 448 c. ISBN 978-5-7695-9932-3. — Pexum noctyna: alleng.org/d/phys/phys615.htm
2. Tpodumoa T.M. Puszmka mis mnpodeccwidi W CIEHUATBHOCTEH TEXHHYECKOTO W
ecTecTBeHHOHay4yHoro npoduieil. COOpHUK 3a1a4 [ DIeKTPOHHBIN pecypc]: yueOH. mocodue
g yupexxkaeHuil cpea. npod. obpazosanus / T.U. Tpodumona, A.B. dupcos — M:
W3narenbckuit nueHtp «Axanemus», 2012. — 288 c¢. ISBN 978-5-7695-6777-3. — Pexum
nocrymna: alleng.org/d/phys/phys472.htm

JlonoTHUTEeIbHBIC HCTOYHUKH:

1. ImutpueBa B.®. ®usnka ans npodeccuil ¥ ceUalIbHOCTEH TEXHUYECKOTO MPOQPUIIS.
Metoanueckue peKoMeH1aluu [ DIeKTpoHHbIH pecypc]: MeTo. mocodue / B.®. JImutpuesa,
JLU. BacunbeB. — M.: U3parenbckuii nentp «Axagemus», 2010. — 176 ¢. — ISB N
978-5-7695-6906-7. — Pexxum nocryna: alleng.org/d/phys/phys616.htm

2. ImutpueBa B.®. ®uzuka ayig npodeccuili ¥ CnerualbHOCTEH TEXHUYECKOIO MPOQUIIS.
KoHTponbHble MaTepuansl [ DIeKTPOHHBIA pecypc]: yued. mocobue Ui yupexIeHHi cpel.
npo¢d. obpazoBanus / B.D. [Imutpuena, JI. W. BacunseB. — 2-e usn., crep. — M.:
N3narenbckuit nentp «Axkagemusi», 2013. — 112 ¢. — ISBN 978-5-7695-8508-1. — Pexum
nocrymna: alleng.org/d/phys/phys620.htm

3. Kyznenos, C.1. CnipaBoyHuk 1o ¢usuke [DneKTpoHHBIN pecypc]: yueOHoe nmocodue s
CIIO / C.M. Kysnuenos, K.W. Porosun; mon pemaknuerr B.B. JlapupoHOB. — DeKTpOH.
TeKcToBble aHHbIe. — CapaToB: [Ipodobpasosanue, 2017. — 219 c. — 978-5-4488-0030-6. —
Pexxum noctyna: http://www.iprbookshop.ru/66399.html.

HNHTepHET-pecypcebl:

1. https://e.Janbook.com — IOBC «Jlaup»

2. https://H36.pd — HanmonanbHas snextponHas 6udnuorexka PI'b
3. http://www.iprbookshop.ru — bC «Iprbook»

4. http://www.studentlibrary.ru — 9bC «KoHCYyIbTaHT CTyI€HTa)»



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

4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHHUSA YUYEBHOH

JUCIATLITAHBI

KoHTpoinb ¥ oneHKa pe3yibTaToOB OCBOEHUS YYE€OHOW ITUCLMIUIMHBI OCYHIECTBIIAETCS
IIpenojaBaTesieM B MIPOLECCE IPOBEACHMS NIPAKTUYECKUX 3aHATUN, TECTUPOBAHUS, a TAKKe
BBITOJIHEHUS 00YYaIONIMMHUCS MHANBUAYAIBHBIX 3a/IaHUH, TPOSKTOB, UCCIIECIOBAHUH.

PesyabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

DopMBbI U METOAbI
KOHTPOJISA M OLlEeHKH
pe3yJabTaToB 00y4eHHsl

3HaTh:

- POJIb ¥ MeCTO (PU3MKHU B COBPEMEHHOM Hay4yHON KapTUHE
MUDa;

- MIOHUMATh (PU3UUECKYIO CYITHOCTh HA0JII0JaeMbIX BO
Bcenennoii sBneHmii;

- poib pusukH B HOPMUPOBAHUU KPYTo30pa U
(GYHKIMOHATIBHON TPAMOTHOCTH JJIsl PELICHUS PAKTUYECKUX
3ajadu;

- OCHOBOIIOJIArarolye (hru3nyecKre MNOHATHS,
3aKOHOMEPHOCTH 3aKOHBI M TEOPUU; YBEPEHHOE M10JIb30BaHUE
¢bu3n4ecKoil TEepMUHOJIOTUEH U CUMBOJIMKOH.

CMBICH HOHSTHM: (PU3UYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH,
TEOpHUs, BEILIECTBO, B3aUMOJAECUCTBUE, 3JIEKTPOMArHUTHOE
1ojie, BOJIHA, (DOTOH, aTOM, aTOMHOE S/IpO, MOHU3UPYIOILNE
U3JNly4eHus, IIaHeTa, 3Be3/1a, rajlakTuka, Beenennas;

CMbICIT (PU3NYECKUX BEJIMYUH: CKOPOCTb, YCKOpEHHE, Macca,
cHJia, UMITYJIbC, paboTa, MEXaHUYECKasi SHEPIHsl, BHYTPEHHSSA
SHeprus, abCOJIOTHAsL TeMIlepaTypa, CPelHssl KMHETHYecKas
DHEprus  YacTHIl]  BELIECTBA,  KOJIMYECTBO  TEIUIOTHI,
JJIEMEHTAPHBIN AIEKTPUIECKUI 3apsT;

CMBICIT (DU3MUYECKUX 3aKOHOB KJIACCMYECKOM MEXaHUKH,
BCEMUPHOI'O TITOTEHMsSI, COXpPAHEHUSI SHEPruu, UMIyJbCa U
NEKTPUYECKOTO 3apsna, TEPMOJUHAMUKH,
ANEKTPOMAarHuTHOM MHAYKIMH, (oTOdd(DeKTa;

BKJIQJl POCCUMCKHMX M 3apyOeXHbIX YYEHbIX, OKa3aBIIMX
HauOoJblIee BIUSHUE HA Pa3BUTHE (HU3UKY;

YMmern:

- IPOBOJIUTH HAOJIOICHHUS;

- IJITAHUPOBATH U BBIIOJIHATH IKCIIEPUMEHTHI;

- BBIJIBUTaTh T'MIIOTE3bI U CTPOUTH MOJIEINH;

- IPUMEHSITh IOJy4YE€HHbIE 3HAHUS 110 PU3UKE 17151 00BICHEHUS
pa3Ho00pa3HbIX (PU3NYECKHX SIBICHUI U CBOWCTB BEILIECTB;

- IPAKTUYECKH HCIIO0Ib30BaTh (PU3NUECKUE 3HAHMS,

- OLICHUBATh I0CTOBEPHOCTh ECTECTBEHHO-HAYYHOMN
nH(popMaLuu;

- CAMOCTOATENIBHO NMPHOOPETATh 3HAHUS U YMEHHS 10 (pu3mKe
C MCTIOJIb30BaHUEM Pa3IMYHbIX HCTOYHUKOB MHPOPMAIIH U
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- HCII0JIb30BaTh MPUOOPETEHHBIEC 3HAHUS IS PEILICHUS
MPAKTUYECKHX 3a/1a4 TOBCETHEBHOM JKU3HHU, 0OeceunBas
0€30MacHOCTh COOCTBEHHOM JKU3HH, PallMOHAIBHOE
IIPUPOJONOJIB30BAHUE U OXPAHY OKPYKAIOLIEH Cpeabl;

KoHntpouns YCBOEHHUS
3HAHUW  TNIPOBOJUTCS B
dbopMe TecTUpOBaHHS U

KOHTPOJIbHBIX paboT.

KonTpons ¢opmupoBanus
YMEHUH TNpPOU3BOJUTCA B
bopme 3aIIUTHI
IPAaKTUYECKUX paboT.

IIpomesxyTouHast
aTTecTauus 10 JUCLUILINHE
IIPOXOAUT B COOTBETCTBUHU C
y4eOHbIM  IIJJAHOM 110
CIELUAIBHOCTH.




- pemiaTh (pU3MUYECKHE 33]ja4H, UCIOJIb3YysI OCHOBHBIE
3aKOHOMEPHOCTH U 3aKOHBI;

- IPUMEHSAThH N10JIy4YCHHbIC 3HAHUSA AJIs1 O0ObACHEHMs yCIOBUN
npoTeKaHus GU3NIECKUX SBICHUHN B IPUPOAC U IJISl IPUHSITHS
IIPAKTUYECKUX PEIICHUI B IOBCEAHEBHOM XKU3HU.

ONHCHIBATH M OOBSICHSTH (DM3UYECKUE SBJICHHUS M CBOWCTBA TEI:
JIB)KEHHE HEOECHBIX TeJl M UCKYCCTBEHHBIX CITyTHHKOB 3€MIIM;
CBOJ}CTBA I'a30B, JKUIKOCTEN U TBEPBIX TEN; IEKTPOMATHUTHYIO
UHIYKIUIO,  PaclpOCTPaHEHHE  JJIEKTPOMAarHUTHBIX  BOJIH;
BOJIHOBBIE CBOMCTBAa CBETa; W3JIyYEHUE M IIOIVIOLLEHUE CBETA
aromoM; (poroapdexr;

OTJIMYATh T'MIIOTE3bI OT HAYYHBIX TEOPUIL;

JIeJ1aTh BBIBOJIbI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX;
MPUBOANUTH MPUMEPHI, MOKA3bIBAIOUINE, YTO: HAOIIOACHUS U
9KCIIEPUMEHT SIBIIIIOTCS OCHOBOM JUISl BBIABUKCHUSI TUIIOTE3 U
TEOpUM, TO3BOJISAIOT MPOBEPUTH UCTUHHOCTH TEOPETUUYECKUX
BBIBOJIOB; (PM3MYECKask TEOPUs J1aeT BO3MOXKHOCTb OOBSICHATh
W3BECTHBIC  SIBIICHUS TNPHUPOIBI W  HAaydHble  (DAKTHI,
IIPEICKA3BIBATD €LIC HEU3BECTHBIE SIBIICHNUS;

INPUBOJUTh  MPUMEPHl  MPAKTUYECKOTO  MCIOJb30BaHUS
(bu3NYeCKUX 3HAHUHN: 3aKOHOB MEXaHHUKH, TEPMOJUHAMUKH U
NEKTPOAMHAMUKM B  DJHEPreTHKE; pPAa3JIMYHBIX  BHUJOB
ANEKTPOMAarHUTHBIX HW3JIyYEHUN [UIsl Pa3BUTUS pajuo u
TEJIEKOMMYHUKAIMH, KBAHTOBOM (PM3UKHU B CO3aHUU AICPHON
SHEPreTHKH, JIA3€POB;

BOCIIPUHMMAaTb W HA OCHOBE IIOJYYEHHBIX 3HAaHUU
CaMOCTOSITEJIbHO OLIEHUBATh MH(OPMALIHIO, COEPIKAIILYIOCS B
coobmenusix CMMU, VHrepHeTe, HayYHO-NOMYISIPHBIX
CTaThsIX;

MPUMEHSTH IOJIyY€HHbIE 3HAHUS JJIS perieHusl (pUu3nuecKux
3a/a4 MpU HU3YYeHUH (U3HKU KaKk MpoQUIbHOIO y4eOHOTo
IIpeIMeTa;

OTIpeIeNIATh XapakTep (PU3MUECKOro Ipoiiecca Mo rpaduky,
Tabnuie, popmyie;

U3MEPATh  psAd (U3MYECKUX  BEJIWYMH,  IPeJCTaBIIsAs
pE3yJIbTAaThl U3MEPEHUN C YUETOM MX IOTPEIIHOCTEN;
UCIIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS M yMEHHUS B
MIPAKTUYECKON IEATEIbHOCTH U IIOBCETHEBHOW KU3HMU:

uis  oOecrieyeHUsT O€30MacHOCTH JKU3HEAEATENIbHOCTH B
MIPOLIECCE UCTOIb30BaHUSI TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AJIEKTPONIPUOOPOB, CPEICTB paauo- u
TEJIeKOMMYHUKALMOHHOMN CBSI3H;

OLICHKH BJIMSIHMSI HA OPTaHU3M 4Y€JIOBEKa U APYrue OpraHu3Msl
3arpsA3HEHUS OKPYXKAIOLIEH CPeIbl;

- PAalMOHAIBHOTO  IPHUPOAOIOJB30BAHHUA M 3aLIUTHI
OKpY>KaroIleu Cpeibl.




