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1. MACHIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCIATLIAHBI

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMMbl

Pabouass mporpamMma y4eOHOW JAMCHUIUIMHBI SIBISETCS YacThIO MIPOTPAMMBI MMOATOTOBKHU
CIenUaaucToB cpeaHero 3BeHa B cooTBercTBHM ¢ PI'OC mo cmemmanpHoctr CIIO 09.02.02
KoMnbrorepHsle ceTu.

Pabouas mnporpamma y4eOHOM JTUCIUIUIMHBI MOET OBITh HCIIOJNIB30BaHA JAPYTUMHU
npodecCHOHATBLHBIMI  00Pa30BaTENbHBIMU OPTaHU3ALUSAME, PEATU3YIOIIMMU 00pa30BaTEIbHYIO
nporpammy cpeaHero oomiero oopazosanus B npeaenax ocoerus OITOIT CITO na 6a3e 0CHOBHOTO
obmero oopazosanus (ITIKPC, IITICC3).

1.2. MecTro y4yeOHOIl IMCHUILIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CIELHAJINCTOB
cpeHero 3BeHa: npoduibHas TUCIUIIIMHA 00111€00pa30BaTEeIbHOIO IUKIIA.

1.3. Hean u 3a1a4n y4eOHOM IUCHUILIMHBI — TPEOOBAHMSA K Pe3yJIbTATAM OCBOCHHS y4eOHOM
JUCIHHUIIINHDBI:

B pe3ynbrare ocBoeHus: y4eOHON AUCHUIIIIMHBI 00y4YaIOLIUICs T0JIKEH
yMeTb:

® ONHCHIBATH U O0BSICHATH (pu3MueckHe AIBJIEHHUS M CBOMCTBA TeJI: JBUKEHHE HEOECHBIX
TE€J U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIN; CBOMCTBA ra30B, )KUJIKOCTEH U TBEPABIX TE;

® OTJIMYATH TMIIOTE3bl OT HAYYHBIX TEOPUI; Ae1aTh BbIBOAbI HA OCHOBE 3KCIIEPUMEHTAJIbHBIX
JaHHBIX; NMPUBOAWTL NPHUMePHI, NOKA3bIBAIOIIME, YTO: HAOIIOACHMUS U IKCHEPUMEHT
ABIIIOTCS OCHOBOM JUUIS BBIABM)KECHHS TMIIOTE3 U TEOPUH, IIO3BOJISAIOT IIPOBEPUTH HCTUHHOCTD
TEOPETUYECKUX BBIBOJAOB; (hr3MyecKas TEOpUs JAeT BO3MOXHOCTh OOBSCHATH M3BECTHBIE
SBJICHUS IPUPOJIbI M HAyuHbIe (PaKThI, IPEJICKA3bIBATh €I11€ HEU3BECTHBIC SBICHHUS;

* NPUBOAWTH NPHUMEPbI MPAKTHYECKOr0 HCNO/Jb30BAHUS (PU3MYECKHX 3HAHMII: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMMKU M DJJEKTPOAMHAMHUKH B DSHEPIeTUKE; pa3jIMYHbIX BHUJOB
AJIEKTPOMArHUTHBIX U3IYYEHUN Ul pa3BUTHS Pasio- U TEJIEKOMMYHHKAIIU;

e BOCIPMHMMATHL M Ha OCHOBEe IMOJIYYCHHBIX 3HAHMI CAMOCTOSITEJIbHO OLICHUBATH
uH(popMaluio, cojaepxailytocss B coobuenusx CMMU, MHtepHeTe, HayuyHO-TIOMYJISPHBIX
CTaThsIX;

® HCHOJb30BaTh NPUOOpPeTEeHHbIE 3HAHUSI U YMEHHMS B NPAKTHYECKOH AesTeJJbHOCTH U
MOBCEeIHEBHO KU3HM I oOecrieueHus: 0€30MacCHOCTH KM3HEAESITEIbHOCTU B IIPOLECCe
UCIOJIb30BaHUSI TPAHCIOPTHBIX CPEICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEACTB pajguo- U
TEJIEeKOMMYHUKAIIMOHHON CBSI3M; OLEHKM BJIMSHHMS HAa OpPraHU3M 4YeJOBeKa M Jpyrue
OpPraHM3MBbl 3arpsI3HEHUS] OKPYXKAIOIIEH CpEelpl; PalMOHAIBHOIO IMPHUPOIOIOIL30BAaHUA U
3alIUThl OKPYKAKOIIEH CPEIbI.

B pesynbrare ocBoeHUs yueOHON AUCIUIUTMHBI 00YJaIONIUIiCs JOKEH
3HATh:

® CMBICJ NOHATHIl: (¢uU3MUecKoe sBIEHUE, THUIOTE3a 3aKOH, TEOpHUs, BEIIECTBO,
B3alMOJIEICTBHUE;

e cMbica (GU3NYECKHX BeJIUYMHU: CKOPOCTh, YCKOpPEHHME, Macca, CWia, UMIYJIbC, padoTa,
MEXaHUYeCcKass  HHEeprusi, BHYTPEHHSA OJHeprusi, abCONIOTHAs TeMIepaTypa, CpenHss
KMHETUYeCKas DJHEpPrus 4YacTUI[ BEIIECTBA, KOJMYECTBO TEIUIOTHI, 3JIEMEHTApPHBIN
JJIEKTPUIECKUN 3apsT;

e CMBICT (PM3HYECKHUX 3AKOHOB KJIACCUYECKON MEXaHUKHU, BCEMUPHOTO TATOTEHHMSI, COXpPaHEHUS
DHEPrUH, UMITYJIbCA U DJIEKTPUUECKOT0 3apsaaa, TEPMOANHAMUKHY;

e BKJIA] POCCHHCKUX M 3apy0esKHBIX Y4YeHbIX, OKa3aBIIMX HauOoOJbllee BIMSHHE Ha
pa3BUTHE (PUBHKH.



1.4. Konn4yecTBo 4acoB Ha 0CBOeHHe pado4eil MporpaMMbl y4eOHOM JTMCIHIIJIMHbI:
MaKCHUMaJIbHOW y4eOHOW Harpy3ku obydvaromierocs 183 vaca, B Tom uuncre:
00s13aTeNIbHON ayJTUTOPHOM yueOHOM Harpy3ku oOydatomierocs 122 yaca;
CaMOCTOSITEIIbHOW paboThI o0ydarorierocs: 36 4acos.
(camocTosATEIHHOM PabOTHI O0yUAIOMIErocs 1 KOHCyIbTanuii 61 gac)

2. CTPYKTYPA U COAEP KAHUE YUEBHOU JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI Y4eOHO#l padoThI

Buj yue6Hoii padoThl Beero
4acoB
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 183
Oo0s3aTennbHas ayIMTOPHAsA y4yeOHasA HArpy3Ka (Bcero) 122
MPAKTUYECKHUE 3aHATHS 26
CamocrosiTesibHas padoTa 00yyawmerocss M KOHCYJIbTALMHU (BCEro) 61
Ipomeosicymounas ammecmayus 6 CcOOMEEMCMEUU C Y4EOHbIM NIAHOM  HO
CcneyuanbHOCmu npo8oouUmMcs. 8 ghopme dK3ameHa




2.2. TemaTudeckuii nJjian u cogaep:xxanue yueonou qpucuumaunsl I1/1.03 ®uszuka

HaumenoBanue
pa3aennoB U TeM

ConepmaHI/Ie yqe6Horo MaTtepuajia, MpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta o6yqa}ou11/1xc51.

O0BeM yacoB

YpoBeHb
OCBOCHUS

1

2

4

BBenenue

Copaep:xanue y4eOHOr0 MaTepHaJa

®dusnka — Hayka o npupojie. EcCTecTBeHHOHAYYHBIH METOA IO3HAHU, €r0 BO3MOXKHOCTH U IPaHUIIBI IPUMEHUMOCTH.
MonenupoBanne GU3NUECKUX SIBICHUH M MpoLeccoB. Pojb SKCIIEpUMEHTa U TEOPHH B MPOLIECCE MTO3HAHUS PUPOIBI.
Duznueckue 3ak0Hbl OCHOBHBIE 3JIEMEHTHI (PU3UIECKOH KapTHHBI MHPA.

1

CamocrosTeabHas padora Nel, 2
®OmsuKa B Moel mpodeccun
Dusnka BaxkHa, HU3MKA HY)KHA

Paznen 1.

MexaHuka

18

Tema 1.1.

OCHOBBI KHHEMATHKH

Coaep:xanue yueOHOro MaTepuaja

OTHOCHTETPHOCTh MEXaHMUECKOTO NBMXKEHUA. CHCTEMBI OTCUeTa. XapaKTePUCTHKH MEXaHUIECKOTO JBIKCHU:
nepeMeIeHne, MyTh, CKOPOCTh, YCKOPCHHUE.

Bunsr aBmKkeHHs: paBHOMEPHOE, paBHOYCKOPEHHOE U UX IpaUIecKoe ONHCaHHe.

JIBrKeHMe 1Mo OKPYKHOCTH € MTOCTOSTHHOM 10 MOJYJII0 CKOPOCThIO. LleHTpocTpemutensHoe yeckopeHue. JInHeiHas u
YTJI0Basi CKOPOCTH.

1,2

IIpakTnyeckas padora Nel
M3yueHne 3aBHCHMOCTH TepHoJa KoJeOaHHH HUTSHOTO (MM HPYXKHHHOTO) MasTHHKA OT JJUHBI HUTH (WJIM MacChl

rpysa).

2,3

CamocrosiTeabHas padora Ne3
OCHOBBI KHHEMAaTHUKH

Tema 1.2

OCHOBBI JMHAMUKH

Conep:xanue yueOHOro MaTepuaja

Bsaumopeiictue Ten. [Ipunnun cynepno3uiun cuil. 3akoHsl HeroTona. MiHepimansHble cucTeMsl oTcyera. Cua.
Macca.

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

Cuunsl Tpenus. Cuna ynpyroctu. 3akoH I'yka

1,2

CamocrosiTesbHasi padoraNeNed, 5, 6

OCHOBHI JUHAMUKHI

Cuna TpeHus B XKHBOU NPUPOJE

MNHepuuaibHble 1 HEMHEPLHAIbHbIE CUCTEMbI OTCUETA B OPUEHTALIMH YeJIOBEKa.

Tema 1.3

3aKoHBI COXpaHCHUSA B MEXaHHUKE

Coaep:xanue yueOHOro MaTepuaja

Py0Oe:xublii KOHTpOJIb Nel

1,23




Nmnynsce Tena. 3aKkoH COXpaHEHUS UMITYJIbCA.
PeakTBHOE nBMKeHHE. MexaHnueckas pabora. MoOIHOCTb.
Kunernueckast saeprus. [loreHnnanbHas 3Heprus. 3aKOH COXPaHEHHUS MEXaHUUECKOH SHEPTHH.

IIpakTnyeckas padora Ne2
CoxpaHeHne MEXaHNYECKON YHEPTUH NPH IBIDKCHUH Tella MO NEHCTBHEM CHII TSKECTH U YIIPYTOCTH.

2,3

CamocrosiTe1bHasi padora NeNe7, 8
3aKOHBI COXPAHEHNUS B MEXaHUKE
Ycnexu B 0CBOGHHH KOCMHYECKOT0 NPOCTPAHCTBA.

Paznen 2

MouJiekyasipHas ¢pusuka. TepMoauHamMuKa

14

Tema 2.1

OcHOBHBIE 110JI05KEHHs] MOJIEKYJ/IsIpHO-KHHeTH4Yeckoil Teopuu (MKT)

Coaep:xanue y4eOHOro MaTepuaJja

Macca u pazmepsl Monekya. KonmuectBo BemectBa. OcHoBHble nonoxenuss MKT. MneanbHblii ras.
Tepmonnnammueckue napamerpsl. Jlasnenne rasa [lonstue Bakyyma. Temneparypa. TepmoauHaMpudeckast MmKaia.
AOcomoTHas TeMIiepaTypa - Mepa CpeHe KHHETUIECKON SHEPTUU MOJIEKYIT

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

1,2

IIpakTnyeckast padora Ne 3.
OmnpejienieHHe OTHOCUTENBHON BIQXKHOCTH BO3yXa C IOMOIIBIO TUTPOMETPA U IICUXPOMETPA.

2,3

CamocrosTeabHasi padora NeN\e9, 10, 11
Hcropust aTOMUCTUUECKUX YYEHUN

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

Tema 2.2

OCcHOBBI TCPMOAMHAMHUKH

Coaep:xanue yueOHOro MaTepuaja

BuyTpeHsas sHEeprus uneansHoro rasa. Pabora B TepmoauHamuke. KonndyecTBo TETIOTH
[lepBoe HawaI0 TEpMOJMHAMHKN M IPUMEHEHNE €ro K u3omponeccam. O6parumblie 1 HeoOpaTtumble nponecchl. KIT/I
TEIUIOBOTO JIBUTATENsl U OXpaHa OKPY>KalOIIeH Cpeabl.

1,2

CamocrosiTesbHast padora Nel2
TerunoBble ABUTATENN U 3arpsI3HEHNE OKPY>KaroLIeH cpesibl

Tema 2.3

ArperartHble COCTOSIHMSA M ()a30Bble Nepexobl

Coaep:xanue yue0HOro MaTepuaja

Mognens cTpoeHus )kunkocTd. HackleHHbIe 1 HeHACHIIEHHbIE TTapbl. BrakHocTh Bo3myxa. [Ipubopsr st
OIpENENICHUs] BIaKHOCTH.

XapaKkTepuCTHKA KUAKOTO COCTOSTHUS BEIIECTBA.

[ToBepxHOCTHOE HATSDKEHHE U cMadynBaHue. KanmnisipHble sIBIEHUS OBITY IPUPOAE, TEXHUKE U METUIIMHE.
PyGexublii KOHTPOJIb Ne2

1,23

IIpakTnyeckas padora Ned
Onpenenenne KodhHUIMEHTa TOBEPXHOCTHOTO HATSHKCHHS KUIKOCTH.

2,3

IIpakTunyeckas padora NeS
Habnrogenue 3a pocToM KpUCTaJUIOB B PACTBOPE.

2,3




CamocrosTenbHas padora NeNel3, 14
ArperatHble coCcTOSTHHSA U (ha30BbIE TIEPEXObI
TBepable Tena

Paszgen 3

DJIEKTPOANHAMHKA

48

Tema 3.1

OCHOBBI 3JIEKTPOCTATHKH.

Coaep:xkanue y4eOHOro MaTepuaJa

B3anmogeiicTBre 3apsDKEHHBIX TEI. DINEKTPUYECKUH 3apsia. 3aKOH COXPAaHEHUSI JJICKTPUUECKOTO 3apsiia. 3aKOH
Kynomna.

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

[otenmman. Pazaocts noternnanoB. [IpoBOXHUKH B AIEKTPHUUSCKOM TOJIe. DIeKTpHIecKas eMKocTh. KoHmeHcarop.
JM3IIEKTPUKH B 3IEKTPUIECKOM TIOJIE.

1,2

Tema 3.2

3aKoHbBI MOCTOSTHHOI'0 TOKA

Copep:kanne yueOHOro MaTepuajia

[MocrostaABIH dmekTprdecknii TOK. Crila TOKa, HallpshKeHHE, JICKTPUIECKOE COTPOTHBIICHHE. 3akoH OMa [Tt yaacTKa
LETIH.

[TocnenoBarensHOE U TapaieTbHOE COeMUHEHUS TPOBOIHUKOB. DJIC UCTOUHHKA TOKA.

TerioBoe nelCTBUE dIEKTpUYECKOTo Toka. 3akoH Jlxkoyns - Jlenna. MOIIHOCTH 9JIEKTPUUYECKOTO TOKA

1,2

IIpakTnyeckas padora Ne6
N3ydenune 3akoHa OMa 17151 y4acTKa LelH.

2,3

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

2,3

CamocrosTenbHas padora NeNelS, 16

3aKOHBI IOCTOSIHHOI'O TOKA

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

Tema 3.3

MarsurTHoe 1noJie

Coaep:xanue yueOHOro MaTepuaja

BzaumoneiictBue TokoB. Maruuthl. JINHUM MarHUTHOW MHIYKLIHUH.

MarunuTtHoe 1noJje npsMoro Toka, KpyroBoro u coieHouga. Cuiia B3auMOAECHCTBHS NapajuIeIbHBIX TOKOB.
Cuna Amnepa. MarauTHast MHIyKUUsl. MarHUTHast HHOYKLUSL NIPSIMOTO TOKa, KPYTOBOT'O U COJIEHOUAA.
Cua Jlopenna. [TpuHIMI AeWCTBUS 2JIEKTPOJBUTATEIS. DIEKTPOHN3MEPUTEIHHEIC TPHOOPHL.

1,2

CamocrosTenbHas padora NeNel7, 18
VYckopurenu 3apsKeHHBIX 4aCTHIL
Co3faHue «MarHUTHOH JOBYIIKMY Ui Iu1a3Mbl B « Tokamakax»

Tema 3.4

DJIeKTPOMATrHUTHASI HHAYKIHS

Coaep:xanue yueOHOro MaTepuaja

Onbitel Gapanes. MarautHeliii notok. [Ipasuio Jlenua.
3aKO0H 2IEKTPOMArHUTHOW MHTYKITHH.
Camounayknus. MTHAYKTUBHOCTh. DHEPTUsl MATHUTHOTO TOJIAL.

1,2




IIpakTnuyeckas padora Ne 8
V3yyeHue sBICHUS DJICKTPOMarHUTHON MHIYKIWH.

2,3

CamocrosTenbHas padora NeNe 19, 20
Maiikn ®@apaneit (1791-1867)
OeKTpOMAarHuTHAsI HHAYKIUS

Tema 3.5

Kojiebanus u BOJHBI

10

Coaep:xanue y4e0HOro MaTepuaJja

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

CBobonHBIC U BEIHYX/ICHHBIE KoJeOanms. Pe3onaHc.

Mexanndgeckre BoyHbL. CBOMCTBA MEXaHUYECKUX BOJIH.

IIpononeHEIE U TOTIEpeYHbIe BOMHEL. [{nrHa BoHEL. CKOPOCTH PaclpoCTpaHEeHHUs BOIHEI.

3BYKOBBIE BOJIHBI. XapaKTEePHUCTUKH 3BYKa: BBICOTA, TEMOP, FPOMKOCTh, MHTEHCUBHOCTD. YJIbTpa- U HH(PPA3BYKH B
JKHBOU MPUPOJIE.

10

1,2

IIpakTnyeckas padora Ne9.
OnpejienieHye JUIMHBI CBETOBOM BOJIHBI IIPH TOMOIIHU TM(PPaKIIMOHHON pelieTKH

2,3

CamocrosiTeabHas padora NeNe21, 22
Mexanudeckue KoJieOaHHus 1 BOJHBI
DuznyecKkue OCHOBBI PEUH U CIyXa YeJIoBeKa

Tema 3.6

IlepemeHHBIH TOK

12

Coaep:xanue yue0HOro MaTepuaja

CBoOonHBIC ¥ BEIHYKICHHEIC 2IeKTpOMarHuTHEIC konebanns. @opmyna Tomcona. [lepemennsiii Tok. ['eneparop
MEPEMEHHOTO TOKA.

Karymrka HHIyKTHBHOCTH M KOHIEHCATOP B CETH IMEPEMEHHOT0 TOKa. AKTHBHOE COIpoTHBIIeHHE. TpanchopMaTop.
[IpownsBoacTBO, epenava u moTpedIcHne MeKTpoIHeprun. [IpobieMsr s3HEprocOepexerus. TexHnka 0€30IacHOCTH B
00paIieHn! ¢ AEKTPUIECKIM TOKOM.

DJEeKTPOMarHUTHOE TI0JIE ¥ 3JIEKTPOMAarHUTHBIE BOIHBL. CKOPOCTH 3MEKTPOMArHUTHBIX BOJIH.

ITpuHIMIIBI pagUOCBA3H.

PyGexHblii KOHTPOJIb Nel (cemectp 2)

12

1,23

IIpakTnyeckas padora Ne 10
OnpezesieHue IEKTPOEMKOCTH KOHASHCATOPa

2,3

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

Pa3zagean 4.

OnTuka

20

Tema 4.1

BosHoBast onTHKa

14

Coaep:xanue yueOHOro MaTepuaja

CBeT KakK 3JeKTpOMarHuTHas BotHa. OCHOBHBIC 3aKOHBI TCOMETPUICCKOM ONITUKH (3aKOHBI: OTPAKCHHS, TPEITOMIICHHS
Y TIOJTHOTO OTPaKEHHUS).
Hucrniepcus ceera. [[pera Ten. Paznoxenue 0enoro ceera npu3Mon.

14

1,2




JucnepcronHbli (mpu3MaTHyecknii) ciekTp. Cllo)KeHUe CIeKTPalbHBIX [IBETOB. BHUIIBI CIIEKTPOB.
Wnrepdepenuns ceera. KorepentHocts. VHTEpdepeHnns cBeTa B IpHpoe, IPUMEHEHHE €€ B TEXHUKE.
Hdudpaxmus ceera. Audpakmnmonnas pemerka. AudpaknumoHHbIi criekTp. [loHsATHE 0 TOISIpU3aIHH.
PaznudHbIC BUBI 37I€KTPOMArHUTHBIX N3TyUSHHH, X CBOICTBA M MPAKTUIECKHE IPUMEHEHNS.
Ontryeckre npruOopsl. Paspemaromas criocOOHOCT ONTHYECKHUX NMPHOOPOB.

IIpakTuyeckas paéora Ne 11 2 2,3
OmnpeneneHue MokaszaTesst MPEeIOMIICHHUS CTEKIIA
IIpakTuyeckas padora Ne 12. HaGmronenue siBineHnit nHTEp)EpEeHITNH U TU(PAKIIAN CBETA. 2 2,3
CamocrositeanHas pagora NeNe25, 26 4 3
VYpapieHue JTyHOXO0OM U APYTUMH KOCMHUYECKHMH KOPadsiMu
BosHOBas onTuka
Tema 4.2 KBanToBasi onTuka 6

Conep:xanue yueOHOro MaTepuaja
I'mnoresa [Inanka o kBaHTax. DHeprus kBanta. @otoH. TennoBoe u3nydeHne. BoaHoBbIE U KOPITyCKYIISIpHBIE CBOMCTBA
CBeETA. 6 1,2
Dotoaddext. 3akonsl pororddekra. [Ipumenenne Goroadpexra.
TexHHUUECKUE YCTPONUCTBA, OCHOBAHHBIC HAa UCIIOJIh30BaHUH (POTOA(DEKTA.
CamocrosiTebHast padora NeNe27, 28, 29 6 3
[MTouck HeoOxoaumol nHpopMarmu B cet MHTepHeT Ha TeMbl: «Pounb cBeta B poTorpadum».
CocTaBHUTh KOHCIICKT Ha TeMy: «PeHTTeHOCTPpYKTYpHBIH aHAIM3 U €T0 HCIOJIb30BaHUEY.
Pemenne 3a1a4 Ha 3aK0HHBI hoTOIPPeKTa

Pa3gen 5 CTpoeHue aTOMa M ATOMHOTO SIAPa 10

Tema 5.1 CTpoeHue aTOMa M AaTOMHOT0 s1Apa 10
Conep:xanue yueOHOro MaTepuaja
CrpoeHne aToMa: IUIaHETapHAas MOJIENIb aToMa U MoJens bopa.
[Toctynater bopa. [lornomenre u ucmyckanue cBeTa arToMoM. KBaHTOBBIE T€HEPATOPHI. 10 1,2
CtpoeHne aTOMHOTO sijipa. DHepruu cBsi3u. CBs3b MAcChl M SHEPTUH.
PannoaxTuBHOCTE. SInepHble peakuuu. SnepHas 3HepreTuka.
PagnoakTHBHBIE M3ITyUESHUSI M X BO3/ICHCTBUE Ha JKUBHIC OPTaHU3MBI.
ITpakTuyeckas padora Ne 13. V3yueHne TpeKoB 3apspKEHHBIX YaCTHI IO TOTOBBIM (oTorpadusm. 2 2,3
CamocrosiTesbHas: padora NeNe30, 31, 32 6 3
Pous mocrynatoB bopa, OcHOBa KBaHTOBOH TE€OpHH IUIaHETapHOTO aroMa, Pu3nvecKuit cMbIc onbIToB Pesepdopa
A. Bekkepens, cynpyros Kropu, 3. Pezepdopna, I.1. Menneneesa, 1.B. KypuaroBa u apyrux y4eHsIx (OZHOTO 13
YUEHBIX)
CrpoeHyie aToMa ¥ aTOMHOTO $1/Ipa

Pa3znea 6 IBoaonust Beenennoi 10
Tema 6.1 Copep:xanue yueOHOr0 MaTepHaJia




Bonbmoit B3psIB. Bo3MoskHbIe clieHapuu 3Bostonuu Beenennoil. beckoneunocts BeenenHoit.
Hama 3Be3nHas cuctema — I'anakTuka.

OBomronns U 3HEprus ropeHus 3se31. ConHIe psAaoBas 3B€37a Hamel ['anakTuky.
TepmosinepHsIii cuaTe3. [IpoOIeMBI TEPMOSICPHO SHEPTETHKH.

O06pa3oBaHue IJIAHET COTHEYHOH cucTeMbl. CoTHeUHas CHCTEMA.

PyGe:xnblii KOHTPoJab Ne2 (cemectp 2)

10

1,23

CamocrosiTeabHasi padora NeNe33, 34

TepmosinepHsiii cuaTe3 Ha CONHIIE — HOBAsi BEPCHS

3axon Xa00ma u «pa3beranney raJakTHK, 3aKOHBI 3BOJIONHH BCEICHHOHN YacTh KPUTHKA TEOPUH OOJIBIIOTO B3PHIBA.

IlpomexkyTouHas arrecTanus B opme 3K3amMeHa

Bcero

183

0003HaueHUS:

1. — o3HaKOMHTEINBHBIH (Y3HaBaHHE paHEee H3YUYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIH (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITEILHOE BHIIIOJHEHUE AESTEILHOCTH, PEIIeHHE IPOOJIEMHBIX 3a/1a4)

Jltst
XapakTep
HCTHKH
YPOBHS
OCBOCHHUSI
yueOHOro
MarepHan
a
UCIIONB3Y
10TCS

CJIe YOI
ue



3. YCJOBUSA PEAJIN3AIIMM YYEBHOM JUCHUILIVNHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eCIeYeHH 0.
Peanuzanus yueOHON aucuuruinHbl TpeOyeT Hamuuus ydeOHoro EcTecTBEHHOHAY4YHOTO
KaOuHeTa:

e OOopynoBanue yueOHOTO KaOWHETA.

e [locagouHble MeCTa CTYACHTOB.

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 o0opyaoBaHHE.
TexHnuyeckue cpeacTBa 00yyeHHUs:

e [IK c nuIeH3MOHHBIM NPOrPpaMMHBIM 00ECIIEUEHUEM U MYJIbTUMEINAIIPOECKTOP

e Buaeonpoekrop.

e lHrepakTuBHAs AOCKA.

e [Ipe3eHTanuu K 3aHATUSIM.
3.2 UndopmanuonHoe odecriedeHne 00yueHust
[lepeueHb peKOMEHAYEMBIX YUEOHBIX HU3JaHUH, HMHTEPHET PECYpCOB, OMOIHUTEIHHON
JTUTEPATypHI
OcCHOBHbBIE HCTOYHUKH
1. Imutpuea B.®. ®Ousuka 1 npodeccuii U crenuanbHOCTEH TEXHUYECKOTO PO
[DnekTpoHHBI pecypc]: yueOHMK i 0Opa3oBaTENbHBIX YUYPEKACHHM cpeln. mpod.
obpazoBanus / B. @. JImutpuesa. — 6-¢ us., crep. — M.: U3narenbckuii HEHTp «AKageMus»,
2013. — 448 c. ISBN 978-5-7695-9932-3. — Pexum nocryna: alleng.org/d/phys/phys615.htm
2. TpodumoBa T.M. dusmka ans mnpodeccuid W CIEHUATBHOCTEH TEXHHYECKOTO W
ecTecTBeHHOHay4yHoro npoduieil. COOpHUK 3a1a4 [ DIeKTPOHHBIN pecypc]: yueOH. mocodue
uig yupexxaeHuil cpea. npod. obpaszosanus / T.M. Tpodumona, A.B. dupcos — M:
M3narenbckuii neHTp «Axamemus», 2012. — 288 c¢. ISBN 978-5-7695-6777-3. — Pexum
noctyna: alleng.org/d/phys/phys472.htm

JlonoTHUTeIbHBbIC HCTOYHUKH:

1. Amutpuesa B.®. ®usuka s npodeccuil U cnennaabHOCTEH TEXHUYECKOTO MPOQUIIs.
Metoanueckue pekoMeH1aluu [ DIeKTpoHHbIH pecypc]: MeTo. mocodue / B.®. JImutpuesa,
JL.U. BacumbeB. — M.: Usnmarenbckuii mieHTp «Akamemus», 2010. — 176 c. — ISB N
978-5-7695-6906-7. — Pexxum nmocryna: alleng.org/d/phys/phys616.htm

2. mutpuea B.®. ®usuka i npodeccrii U CrieuanTbHOCTEH TEXHHUECKOTO MPOdHUIIS.
KonTtponbHble MaTepuainsl [ DIeKTPOHHBIA pecypc]: yued. mocobue Ui yupexIeHUi cpen.
npod. obpazoBanms / B.®. JImutpumena, JI. W. BacumweB. — 2-e usm., crep. — M.:
Wznarenbckuit neHTp «Axagemusi», 2013. — 112 c¢. — ISBN 978-5-7695-8508-1. — Pexxum
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. JlapumoHOB. — DNEKTpOH.
TeKcToBbIe aHHbIe. — CapatoB: [Ipodobpaszosanue, 2017. — 219 c. — 978-5-4488-0030-6. —
Pexxum noctyma: http://www.iprbookshop.ru/66399.html.

HNuTepHeT-pecypcebl:

1. https://e.lanbook.com — 3BC «Jlaub»

2. https://H30.pd — HarmonaneHast snexkTponHas oubnuorexka PI'b
3. http://www.iprbookshop.ru — 3bC «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 M OIIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHOH

JUCIHATLITAHBI

KoHTpoip ¥ oleHKa pe3yibTaTOB OCBOEHUS YYE€OHOW IUCIMIUIMHBI OCYHIECTBIIAETCS
IIpenojaBaTesieM B MIPOLECCe IPOBEACHMS MPAKTUYECKUX 3aHATUN, TECTUPOBAHUS, a TAKKe
BBINOJIHEHUS 00YYaIONIMMHUCS MHINBUAYAIBHBIX 3a/IaHUH, TPOSKTOB, HCCIIECIOBAHU.

PesyabTaThl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMBbI U METOABI
KOHTPOJISA M OLlEHKH
pe3yJabTaToB 00y4eHHsl

3HaTh:

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

- MIOHUMATh (PU3HUECKYIO CYITHOCTh HA0JII0JaeMbIX BO
Bcenennoii sBneHmi;

- posb pu3ukH B HOPMUPOBAHUU KPYT0O30pa U
(GYHKIMOHATIBLHON TPAMOTHOCTH JJIsl PELICHUS PAKTHYECKUX
3ajau;

- OCHOBOIIOJIArarolye (hru3nyeckre MOHATHs,
3aKOHOMEPHOCTH 3aKOHBI M TEOPUU; YBEPEHHOE 110JIb30BaHUE
¢bu3n4ecKoil TEepMUHOJIOTHEH U CUMBOJIMKOM.

CMBICH HOHATHM: (PU3UYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH,
TEOpHUs, BEILIECTBO, B3aWMOJAEUCTBUE, 3JIEKTPOMArHUTHOE
1ojie, BOJIHA, (POTOH, aTOM, aTOMHOE S/IpO, MOHU3UPYIOILKE
U3Jly4yeHus, IIaHeTa, 3Be3/1a, rajlakTuka, Beenennas;

CMbICIT (PU3NYECKUX BEJIMYUH: CKOPOCTb, YCKOpEHHUE, Macca,
cuJia, UMITYJIbC, paboTa, MEXaHUYECKasi SHEPIHsl, BHYTPEHHISA
SHeprus, abCOJIOTHAs TeMIepaTypa, CpelHssl KMHETUYecKas
DHEprusl  YacTHIl]  BEIIECTBA,  KOJMYECTBO  TEIUIOTHI,
JJIEMEHTAPHBIN YIEKTPUUYECKUI 3apsT;

CMBICIT (DU3MUYECKUX 3aKOHOB KJIACCHUYECKOW MEXaHUKH,
BCEMUPHOI'O TITOTEHMSI, COXpPAHEHUS SHEPruu, UMIyJbca U
NNEKTPUYECKOTO 3apsna, TEPMOJUHAMUKH,
ANEKTPOMarHuTHOM MHAYKIMH, (oTOddDeKTa;

BKJIQJl POCCUHMCKHMX M 3apyOeXHbIX YYEHbIX, OKa3aBIIMX
HauOoJblIee BIUSIHUE HA Pa3BUTHE HU3UKY;

Ymern:

- IPOBOJIUTH HAOJIOICHHUS;

- IJITAHUPOBATH U BBIIOJIHATH IKCIIEPUMEHTHI;

- BBIJIBUTAaTh T'MIIOTE3bI U CTPOUTH MOJIEINH;

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

- IPAaKTUYECKH HCIIOIb30BaTh (PU3NUECKIE 3HAHMUS,

- OLICHUBATh I0CTOBEPHOCTh ECTECTBEHHO-HAYYHON
nH(popManuu;

- CAaMOCTOATENIBHO NMPHOOPETATh 3HAHUS U YMEHHS 0 (pu3mKe
C MCTIOJIb30BaHUEM Pa3IMUHbIX HCTOYHUKOB MH(POPMAIIH U
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- HCII0JIb30BaTh MPHUOOPETEHHBIEC 3HAHUS IS PEILICHUS
MPAKTUYECKHX 3a/1a4 TOBCETHEBHOM JKU3HHU, 0OeceunBas
0€30MacHOCTh COOCTBEHHOM JKHU3HH, pallMOHAIbHOE
IIPUPOIONOJIB30BAHNE U OXPAaHY OKPYKAIOUIEH CpENbl;

Kontpouns YCBOEHHUS
3HAaHUH  TNIPOBOJUTCS B
dbopMe TecTUpOBaHHS U

KOHTPOJIbHBIX paboT.

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

IIpomesxyTouHas
aTTecTauus 10 JUCLIUILINHE
IIPOXOJUT B COOTBETCTBUHU C
y4eOHbIM  IIJJAHOM 110
CIEUAIBHOCTH.




- pemaTh (PU3MUYECKHUE 33]a4H, UCIOJIb3YysI OCHOBHBIE
3aKOHOMEPHOCTH U 3aKOHBI;

- IPUMEHSATH [10JIy4YCHHbIE 3HAHUSA AJIS1 O0ObACHEHMs yCIOBUN
npoTeKaHus GU3NIECKUX SBICHUHN B IPUPOAC U JJISl IPUHSITHS
IIPAKTUYECKUX PEIIEHUM B IOBCEAHEBHOM XKU3HU.

ONHCHIBATH M OOBSICHATH (DM3UYECKUE SBJICHHUS M CBOWCTBA TEI:
JIB)KEHHE HEOECHBIX TeJl M UCKYCCTBEHHBIX CITyTHHKOB 3€MIIM;
CBOJ}CTBA I'a30B, JKUIKOCTEN U TBEPIBIX TEJ; IEKTPOMATHUTHYIO
MHIYKLIUIO,  PaclpOCTPaHEHWE  JJIEKTPOMAarHUTHBIX  BOJIH;
BOJIHOBBIE CBOMCTBAa CBETa; W3JIyYEHUE M IIOIVIOLIEHUE CBETA
aromoM; (poroapdexr;

OTJIMYATh TMIIOTE3bI OT HAYYHBIX TEOPUIL;

JIeJ1aTh BBIBOJIbI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX;
MPUBOANUTH MPUMEPHI, MOKA3bIBAIOUINE, YTO: HAOIIOACHHUS U
9KCIIEPUMEHT SIBJIIOTCS OCHOBOM JUISl BBIABUKCHUSI TUIIOTE3 U
TEOpUH, MO3BOJISAIOT MPOBEPUTH UCTUHHOCTH TEOPETUUYECKUX
BBIBOJIOB; (PM3MYECKasi TEOPUs J1aeT BO3MOXKHOCTb OOBSICHATh
W3BECTHBIC  SIBIICHUS TPHUPOIBI W  HAaydHble  (DAKTHI,
IIPEICKA3BIBATD €LIC HEU3BECTHBIE SIBICHHUS;

INPUBOJUTh  MPUMEPHl  MPAKTUYECKOTO  MCIOJb30BaHUS
(bu3NYeCKUX 3HAHUHN: 3aKOHOB MEXaHHWKH, TEPMOJUHAMUKH U
EKTPOAMHAMUKM B  DJHEPreTHKE; pPAa3JIMYHBIX BHUJOB
ANEKTPOMAarHUTHBIX HW3JIyYEHUN JUIsl Pa3BUTUS pajuo u
TEJIEKOMMYHUKAINH, KBAHTOBOM (DM3UKHU B CO3aHUU AICPHON
SHEPreTHKH, JIa3€POB;

BOCIIPUHMMAaTb W Ha OCHOBE IIOJYYEHHBIX 3HaHUU
CaMOCTOSITEJIbHO OLIEHUBATh MH(OPMALIHIO, COIEPIKAIILYIOCS B
coobmenusix CMMU, VHrepHeTe, HayYHO-NIOMYISIPHBIX
CTaThsIX;

MPUMEHSTh MOJIyY€HHbIE 3HAHUS IS perieHusl (pU3n4ecKux
3a/1a4 MpU HU3Yy4eHUHM (U3HKU Kak MpoUIbHOIO y4eOHOro
IIpeIMeTa;

OTIpeeNATh XapakTep (hU3MUECKOro Ipoiecca Mmo rpaduky,
Tabnuie, hopmyIie;

U3MEPATh  psAd (U3NYECKUX  BEJIWYMH,  IPeJCTaBIIss
PE3YJIBTAaThl U3MEPEHUN C YUETOM MX IOTPELIHOCTEN;
UCIIOJIb30BaTh NPUOOpETEHHbIE 3HAHUS M yMEHHUS B
MIPAKTUYECKON IEATEIbHOCTH U MIOBCETHEBHOW JKU3HMU:

uis  o0ecrieyeHUss O€30MacHOCTH  JKU3HEAEATEIbHOCTH B
MPOLIECCE UCTOIb30BaHUSl TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AJIEKTPONIPUOOPOB, CPEICTB paauo- u
TEJIeKOMMYHUKALMOHHOMN CBSI3H;

OLICHKM BJIMSIHMSI HA OPTaHU3M 4Y€JIOBEKa U APYrue OpraHu3Msl
3arpsA3HEHUS OKPYXKAIOLIEH CpeIbl;

- PAallMOHAIBHOTO  IPHUPOAOIOJB30BAHHUA M 3aLUTHI
OKPY>KaroIleu Cpeibl.




