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1. HACIHIOPT PABOYEH NPOT'PAMMBI YYEBHOM JUCIHUTLIMHBI
I
A
1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMmMsl
Pabouass mporpamma yueOHOW muciidBMKABISICTCS YacThIO TPOTPaMMBI TTOATOTOBKH
cnenuanuctoB cpeanero 3BeHa B cooTBeTcTBuH ¢ OI'OC mo cnemmansnoctu CIIO 09.02.01
KomnbrorepHbie CUCTEMBI M KOMILJIEKCHI.
1.2. MecTo y4eOHOHl IMCUMIUIMHBI B CTPYKType MNpPOrpaMMbl NOATOTOBKH CIELHMAJTHUCTOB
CpeiHero 3BeHa:
[TpodunpHas nuctuIMHa 00111e00pa30BaTEILHOTO UKIIA.
1.3. Iean u 3aga4n y4eOHOM AUCHMINIMHBI — TPeOOBaHNSA K pe3yJbTaTaM OCBOCHHS y4eOHO
AUCHHUILINHBI:
OcBoenue coaep:kaHus yueOHOM quctumuinHbl Pusrka, 00ecrneynBaeT JTOCTHKEHUE CTYAEHTaMU
CIIEIYIOIINX Pe3yIbmamog:
JUYHOCHHBIX:

— UyBCTBO IFOPAOCTH M YBaXXEHUs K UCTOPUU M JOCTHIKEHHSIM OTEUECTBEHHOW (U3NYECKOM
HayKH; (U3MUECKU IPaMOTHOE IOBEIEHUE B MPO(HECCHOHAIBHON JIeTEILHOCTH U B OBITY IIPU
oOpallileHnu ¢ mpubopamu U yCTpoilcTBamu;

— TOTOBHOCTb K IPOAOJDKEHHIO OOpa3oBaHUS M MOBBIMIEHUS KBAIM(UKAMK B H30paHHOMN
npoeCCUOHATIBHOM  JEATENbHOCTH W OOBEKTHMBHOE OCO3HAHME pPOIM  (PU3HUECKUX
KOMIICTCHIIUH B 3TOM;

— YMEHHME MHCIIOJb30BaTh JOCTHXKEHHUS COBPEMEHHON (u3nueckoll Hayku U (PU3NYECKUX
TEXHOJIOTHH JUIS MOBBIIEHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHs B BBIOPaHHOM
npogecCUOHATIBHOM 1A TeIbHOCTH;

— CaMOCTOSITEJIbHO JOOBIBaTh HOBbIE JJIs ceOs (pU3MUECKUE 3HAHMS, MCIONb3Yys A 3TOr0o
JOCTYTIHBIE UICTOYHUKU MH(DOpMaIuH;

— YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHbBIE B3aMOOTHOLIEHHS] B KOMaH/E O PEIICHUIO0 00X
3ajad4;

— YMEHHE YIIPaBJISITh CBOEH MO3HABATEIBHOMN 1€ATEIBHOCTBIO, IPOBOINUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT0 UHTEJIEKTYaIbHOTO PA3BUTHSL.

MemanpeomMemnpix:

— UCHOJb30BaTh Pa3jINYHbIE BU/bI IO3HABATEIBLHOMN AESITEIBHOCTH IS pelIeHUs (PU3NUECKUX
3aJa4, IPUMEHATh OCHOBHBIE METOJbl TMO3HaHMs (HAOIIOJEHHE, OMHMCaHUE, HU3MEpPEHUe,
AKCIIEPUMEHT) JJIsl U3yUEHUS PA3IIMUHBIX CTOPOH OKpYKAIOIIEH JeMCTBUTEIbHOCTH;

— UCHOJb30BaTh  OCHOBHBIE  WHTEJJICKTyallbHbIE  ONEpalMM:  IIOCTAaHOBKAa  3a/auyH,
dbopMyTUpOBaHUE TUIOTE3, aHAJIW3 U CHUHTE3, CpaBHEHHWE, 0000IIeHre, CHCTeMaTH3allns,
BBISIBIICHHE MPUYUHHO-CIIECTBEHHBIX CBS3€H, TIOMCK aHAJIOTOB, ()OPMYIMPOBAHUE BBIBOJIOB
JUISL W3YYEHHS DPA3IUYHBIX CTOPOH (PU3MUECKHX OOBEKTOB, (U3NYECKUX SBICHUH U
(¢U3MUeCKUX TPOIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIMMOCTb CTaJKUBAaTbCS B
npodeccuoHanbHOM chepe;

— yYMEHHE I'€HepHUpOBaTh UJIEU U ONIPeNIeNATh CPeACTBA, HEOOXOAUMBbIE IS UX peaTu3aluu;

— MHCIIOJIBb30BaTh Pa3iMyYHble UCTOYHMKH JJIs MOJTy4deHUs (pusnueckoi MH(poOpMaIM, yMEHHE
OLIEHUTH €€ JOCTOBEPHOCTD;

— aHAJIM3HMPOBATh U MPEACTABIATH HHPOPMAIUIO B Pa3INYHBIX BUAAX;

— nyOJMYHO TNPEACTABIATH PE3YJbTaThl COOCTBEHHOI'O HCCIIEIOBAaHUS, BECTH JHUCKYCCHUH,
JIOCTYITHO U TAPMOHHYHO COYeTas coJepkKaHue 1 (GopMbl peacTaBasieMoi HH(pOpMaIUH.

npeomMemmHuuix:

— c(opMUPOBaHHOCTh MPEJCTABICHUNH O POJIM U MecTe (U3MKA B COBPEMEHHON HAy4YHOU
KapTHHE MHUpA; TOHUMaHue (pU3MYECKON CYITHOCTH HAaOII01aeMbIX BO BeeneHHoM SBIeHMId;
MOHUMaHue po (GU3UKA B POPMUPOBAHUU KPYro3opa M (PyHKIIMOHAIBHOW TPaMOTHOCTH
4eJI0BEKa JJIs PEILIEHUS IPAaKTUUECKUX 3a1a4;



— BJIQJICHHWE OCHOBOIIOJIATAIOLIMMH (PU3UUECKUMHU MOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSIMH; YBEPEHHOE UCTIOIb30BaHUE (PU3NUECKON TEPMUHOIOTMH U CUMBOJIUKY;

— BJIQJICHHE OCHOBHBIMM METOJAMU HAy4YHOTO [I03HAHMs, HCIOJNb3YyEeMbIMU B (U3HKE:
HaOJr0/IeHuE, OTMCAaHNEe, U3MEPEHHUE, IKCIICPUMEHT;

— yMmeHus oOpaOaTeiBaTh pe3yJbTaTbl HM3MEpPEHUM, OOHApY>KUMBAaTh 3aBUCUMOCTb MEXIY
(GU3NYECKUMU BeTMUUHAMU, OOBSCHATH MOTYUYECHHBIE PE3YJIbTaThl U J€JIaTh BHIBOJIBI;

— copMHUPOBAaHHOCTh YMEHHUS pelaTh (hu3NYecKHe 3aauu;

—  c(opMHUPOBAaHHOCTh YMEHHUSI NMPHUMEHATH IMOJYYCHHbIE 3HAHUS JI OOBSCHEHMS YCIOBUI
poTeKaHus (U3HUECKUX SIBJICHUN B IPUPOJIE, B IpodeccuoHanbHOM chepe U Iisi IPUHATHS
IIPAaKTUYECKUX PEIICHUI B IIOBCEAHEBHOM JKU3HU;

— copMHUpPOBaHHOCTH COOCTBEHHOI MO3UIMU IO OTHOUICHHIO K (PU3UUECKO MHpopManuy,
II0JIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.

1.4. KotnuecTBO 4acoB Ha ocBOeHMe padoyeil NporpaMMbl y4eOHOM JMCIUIITIUHBI:
MaKCHMaJIbHOW yueOHOU Harpy3ku oOyuaromerocs 183 yaca, B TOM uucie:
00s13aTeNIbHON ay TUTOPHOM yueOHOIl Harpy3ku oOyyvaromerocst 122 gaca;
CaMOCTOSITEIBHON paboThl 00yYarOIIeToCs M KOHCYIbTauu 61 gac.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCITUTLIAHBI
2.1. O0beM y4eOHOM IMCHUIIMHBI U BUABI Y4eOHO#i padoThl

Buj yueOHoii padoThl O0bem yacos
MakcumajibHas yueOHasi Harpy3Ka (Bcero) 183
O6s13aTesibHAsI ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 122
B TOM YHUCIIE!
MPaKTUYECKHE 3aHATUS 26
CamocrosiTeibHasi padoTa 00yuyawmerocsi 1 KOHCyJIbTanui (Bcero) 61
[TpomexxyTouHas aTTecTanus B hopMe dK3aMeHa




2.2. TemaTu4eckuii nJjiaH u coaep:xkanue yueoHnoi nucuunauanl I1/1.03 dusuka

HammenoBanue
pa3genoB U TeM

Coz[epmaHI/Ie y‘IC6HOFO Marcepualia, IPpaKTUICCKUC 3aHATUS, CAMOCTOATCIIbHAA pa60Ta 06yqarou_u/1xcsi.

O0BeM yacoB

YpoBeHb
OCBOCHHUS

1

2

4

BBenenue

Conep:xanue yue0HOro MaTepuaja

dusnka — Hayka 0 IpUpojie. ECTeCTBeHHOHAYYHBINH METO/ TO3HAHUSI, €r0 BO3MOKHOCTH M TPAHUIIBI TPUMEHUMOCTH.
MoaenupoBanue (pU3NIECKUX SIBICHHI U MPOLECCOB. POJIb IKCIIEPUMEHTA U TEOPUH B MPOILIECCE TIO3HAHUSI TPUPOJIBL.
dusnueckue 3akoHbl OCHOBHBIE 3JIEMEHThI (PU3MYECKOM KApTHHBI MHpA.

1

CamocrosiTebHast padora Nel, 2
dusmka B Moel ipodeccuu
®dusnka BaxxHa, PU3MKa HYKHa

Paznen 1.

Mexanuka

18

Tema 1.1.

OCHOBBI KHHEMATHKH

Copep:xanue yueO0HOro MaTepuaJa

OTHOCHUTEITHLHOCTh MEXAaHUYECKOTO JBHXKEeHHsI. CHCTeMBI OTCUeTa. XapaKTePUCTHKU MEXaHUIECKOTO JIBUKCHHS:
nepeMeIeHne, myTh, CKOPOCTh, YCKOPEHHE.

Busl ABMOKEHMS: pABHOMEPHOE, PABHOYCKOPEHHOE U MX rpad)UIecKoe OMUCaHUE.

JBrKeHME 1O OKPY>KHOCTH € MTOCTOSIHHOM 10 MOJIYJIIO0 CKOPOCThIO. LleHTpocTpemuTensHoe yckopenue. JlnneiHas u
YIJI0Basi CKOPOCTH.

1,2

IIpakTnyeckas padora Nel
W3yueHne 3aBUCUMOCTH TI€pHOJia KOINEOAaHUH HUTSHOTO (WM NPYXUHHOTO) MasiTHUKA OT JUIMHBI HUTH (MJIM Macchl

rpy3a).

2,3

CamocTosiTe1bHast padota Ne3
OCHOBBI KHHEMATHKA

Tema 1.2

OCHOBBI JMHAMUKH

Coaep:xkanue yueOHOro MaTepuaja

Bsanmopeticteue Ten. [Ipuanmn cynepnosuiiuu cri. 3akoHsl HeroToHa. MHepmansHble cucteMsl oTcyera. Cra.
Macca.

3akoH BcemupHOTO TsAroTeHus. Bec. HeBecomocTs. [eperpysku. Kocmmaeckue ckopoctu.

Cuutel Tperns. Cuna ynpyroctu. 3akoH I'yka

1,2

CamocrosiTesbHast padoraNeNe4, 5, 6

OCHOBBI JUHAMHUKHA

Cuna TpeHus B )KHBOU TIPUPOJIE

MHepimayibHble 1 HEMHEPIUATIbHbIE CUCTEMBI OTCUETA B OPUEHTAIIMH YEJIOBEKa.

Tema 1.3

3aKoHbI COXpPaHEHMS B MEXaHUKE

Copep:xanue y4eOHOr0 MaTepuaJa

Py0eskHblil KOHTPOJIb Nel

1,23




Nwmmynsce Tema. 3akoH COXpaHEHUS MMITYJIBCA.
PeakTuBHOE ABMKEeHHE. Mexanndeckas padbota. MOITHOCTb.
Kunernueckas sHeprus. [loTeHImanbHas dHeprus. 3aKOH COXpaHEeHUsT MEXaHUIECKOW dHEPTHH.

IIpakTnyeckas padéora Ne2
CoxpaHeHHe MEeXaHHYeCKOM SHepIUHU IPH IBHKESHUH TeJa O] IeHCTBHEM CHUJI TSKECTU M YIIPYTOCTH.

2,3

CamocrosiTetbHast padora NeN\e7, 8
3aKOHEBI COXpaHCHHA B MCXaHHUKE
Ycnexu B OCBOGHHHM KOCMHYECKOI'0 IPOCTPAHCTBRA.

Paznen 2

MouJiekyasipuas ¢pusuka. Tepmoannamuka

14

Tema 2.1

OcHOBHBIE I0JI03KEHUS MOJICKYIAPHO-KMHeTH4Yeckoii Teopun (MKT)

Copep:xanue y4eO0HOro MaTepuaJa

Macca u pasmepsl Mosiekyi. Konmdectso Bemecta. OcHoBHbIE nojoxkeHUss MKT. MneanbHblit ras.
Tepmoannamuueckue napamerpsl. Jlapnenue raza [lonstue Bakyyma. Temneparypa. TepMoanHaMudeckas mKania.
AOCONIOTHAS TEeMIIEpaTypa - Mepa CpeHe KHHETHICSCKON SHEPTHH MOJICKY T

OcnoBHoe ypaBHeHne MKT. YpaBHeHHE COCTOSTHUS WACATBHOTO ra3a. ['a30BbIe 3aKOHBI U UX rpadUKH.

1,2

IIpakTuyeckasi padora Ne 3.
OmnpenenieHne OTHOCUTEIBHON BIQ)KHOCTH BO3/TyXa C IOMOIIIBIO THTPOMETPA M IICHXPOMETPA.

2,3

CamocrosiTesibHast padora NeN\e9, 10, 11
HcTopust aTOMUCTHYECKUX YUEHUI

M.B. JIomoHocoB — ocHOBONOJ0KHUK MKT
OcuoBel MKT. UneansHeIil a3

Tema 2.2

OCHOBBI TCPMOAUHAMHUKH

Coaep:xkanue yueOHOro MaTepuaja

BHyTpenHss sHEprus naeanbHoro raza. Pabora B rTepmoanHaMuke. KommaecTBo TEMIOTHI
[TepBoe Hayamo TepMOIMHAMUKHA U IPAMEHEHHE eT0 K m3onporeccam. ObpatumMeie U HeoOpaTtumele npoueccsl. KI1/
TEIJIOBOTO JIBUTATEIISI M OXpaHa OKPY KAroLIeH cpeibl.

1,2

CamocrosiTetbHast padora Nel2
TenioBble IBUTATENN U 3arPsI3HEHUE OKPYKAIOIIEH Cpeibl

Tema 2.3

ArperaTtHblie cOCTOSSHUS U (pa30BbIe MEPeX0bl

Coaep:xanue yueOHOro MaTepuaJja

Monenb cTpoeHus )KUAKOCTH. HachlmeHHbIe 1 HeHaCHIIIeHHbBIEe Taphl. BiaxxHocts Bo3ayxa. [Ipubopsr as
OTIpeNieIeHUs] BIAKHOCTH.

XapaKkTepuCTHKA JKUAKOTO COCTOSHHS BEIIECTRA.

HOBerHOCTHoe HaATAXKCHHUEC U CMaYUBaHUC. KaHI/IJ'LHHpHI)Ie SABJICHUS 6])ITy mnmpupoae, TCXHUKE U MCULINHE.
Py0e:xHblil KOHTPOJIb Ne2

1,23

IIpakTuyeckas padora Ned
Omnpenenenne ko3 duIeHTa IOBEPXHOCTHOTO HATSHKEHHS )KUAKOCTH.

2,3

IMpakTnyeckas padora Ne5
HabimroieHre 3a pocTOM KPHCTAIIOB B PACTBOPE.

2,3




CamocrosiTenbHast padora NeNel3, 14
ArperaTHble COCTOSHUS U (ha30BbIe IIEPEXOIbI
TBepasie Tena

Paszgen 3

JIEKTPOAUHAMHKA

48

Tema 3.1

OCHOBBI 3J1eKTPOCTATHKH.

Coaep:xkanue yueOHOro MaTepuaja

B3anmMopelicTBre 3apspKEHHBIX Tell. DIEKTPUIECKUN 3apsil. 3aKOH COXPaHEHHS HIIEKTPUIECKOTO0 3apsaaa. 3aKoH
Kymnona.

Onextpudeckoe moje. CUIOBbIE TUHUH 3IEKTPHUUECKOTro Mmojisi. HanpsyKeHHOCTh 37IeKTPUYeCKOro MoJs.

ITotennwman. Paznocts motennuano. [I[poBOJHUKHN B 2IEKTPUIECKOM ToJie. DJeKTprudeckas eMKocTh. KoHaeHcarop.
JMDIIEKTPUKHY B DJIEKTPUYECKOM TIOJIE.

1,2

Tema 3.2

3aKOHBI MOCTOSIHHOTO TOKA

Copep:xanue yueOHOI0 MaTepuaJa

ITocTosHHBIM 2nekTprueckuil Tok. Cuila ToKa, HalpsbKeHUe, dJIEKTpUUecKoe CopoTuBieHue. 3akoH OMa i ydacTka
LI,

ITocnenoBatenpbHOE U MapajiebHOE COEAMHEHUs MPOBOAHUKOB. DJIC HCTOUHHKA TOKA.

TemoBoe eHCTBUE 2IEKTpUUEcKOro Toka. 3akoH Jxoyins - Jlenna. MoOmHOCTb 9J€KTPUYECKOT0 TOKA

1,2

IIpakTuuyeckas padora Ne6
Wzyuenne 3akona Oma juist yqacTKa LeTH.

2,3

IIpakTnyeckas padora Ne 7
Omnpenenenne O/1C ¥ BHYTPEHHETO CONPOTHUBIICHNSI HICTOYHUKA IEKTPUIECKON SHEPTHH.

2,3

CamocrosiTenbHast padora NeN\el5, 16

3aKOHBI IOCTOSSHHOT'O TOKa

W3 xwu3Hu n pestensHOCTH YIEHBIX, (Modde, Mmmmken, ['ansBanu, Bonsra, Om).
(ITpumeuanue! CTyIEHT MOXKET JAeIaTh 0030p MO OAHOMY YYCHOMY)

Tema 3.3

MarnuTHoe nmoJie

Coaep:xkanue yueOHOro MaTepuaja

B3aumoneiictBue TokoB. MaruuTel. JIMHUM MarHUTHON UHTyKLIMH.

MarHuTHOE TI0JIe TIPSIMOTO TOKa, KPYTOBOTO M colleHonAa. Cuita B3aUMOICHCTBUS MapajuIeIbHBIX TOKOB.
Cuna Amnepa. MarauTHas HHIYKIUsl. MarHuTHas HHIYKIUS TPSIMOTO TOKa, KPYrOBOTO U COJICHOHIA.
Cuna Jlopenna. [IpuHIMT NeWCTBUS DIEKTPOABHUTATENS. DIEKTPOU3ZMEPUTENIbHEIE PUOOPHI.

1,2

CamocrosiTenbHast padora NeNel7, 18
YckopuTenu 3apsKeHHBIX YaCTHUIL
Co3naHue «MarHUTHOM JOBYIIKM» Ui m1a3Mbl B «Tokamakaxy

Tema 3.4

DJIeKTPOMATrHUTHAS MHIYKIHSA

Copep:xanue y4eOHOr0 MaTepuaJa

OmnsiTel apanes. MarauTHslil notok. I[Ipasuso Jlenna.
3aKOoH 3JIeKTPOMArHUTHOW MHIYKIUH.
Camounnykuus. MHAYKTUBHOCTh. DHEPrusi MAarHUTHOTO MOJISL.

1,2




IIpakTnuyeckas padora Ne 8
Vi3y4eHne SBICHUS JIEKTPOMArHUTHOH MHAYKIHH.

2,3

CamocrosiTenbHast padora Nel\e 19, 20
Maiixn ®@apaneit (1791-1867)

DNeKTpOMarHUTHAsE WHTYKITHSI

Tema 3.5

KoJie6anusi u BOJIHBI

10

Coaep:xanue y4e0HOr0o MaTepuaJa

Mexanudeckue KoyeOaHus. AMIUIMTYIa, IEPHO, YacToTa U (a3a KoJcOaHHIA.

CB0OOIHBIC U BBIHYXKICHHBIC KoJcOanus. Pe3oHaHc.

Mexannueckue BoHbL. CBOICTBA MEXaHUYECKUX BOJIH.

IIpononbHbIe U oniepevyHble BOIHBL. JljiiHa BOJHBI. CKOPOCTh PaCpOCTPaHEHUS BOJIHBL.

3BYKOBBIC BOJHBI. XapaKTePUCTUKHU 3ByKa: BRICOTA, TEMOP, TPOMKOCTh, HHTCHCHBHOCTb. YIIbTpa- U HH(Pa3ByKH B
>KUBOH mpupoJe.

10

1,2

IIpakTuyeckas padora Ne9.
OmnpeneneHre UIMHBI CBETOBOM BOJIHBI PH OMOIIHN THU(PPAKIIMOHHON pemeTKH

2,3

CamocrosiTebHast padora NeNe21, 22
MexaHndeckue KojeOaHns 1 BOJTHBI
DU3HUUECKUE OCHOBBI PEUH U CITyXa YeJIOBEKa

Tema 3.6

IlepemeHnHbIiT TOK

12

Coaep:xanue yueOHOro MaTepuaja

CBoOOIHBIC U BBIHYXICHHBIC 3ICKTpOMaruuTHbIe Kojiebanus. ®opmyna Tomcona. [lepemennsiii Tok. I'eHepaTop
NIEPEMEHHOI'0 TOKA.

Karyiika HHIyKTHBHOCTH M KOHICHCATOP B CETH MIEPEMEHHOTO TOKAa. AKTHBHOE cOmpoTuBieHue. Tpancdopmarop.
[IpousBoacTBO, nepepava u notpediaeHue snekrposnepruu. [Ipodiemsl sHeprocoepexenus. TexHrnka 6€30MaCHOCTH B
00pAallEHNH C JIEKTPHYECKUM TOKOM.

ONEeKTPOMarHUTHOE TOJI€ U 3JEeKTPOMarHUTHbIE BOJIHBL. CKOPOCTH 2JIEKTPOMAarHUTHBIX BOJIH.

[IpuHIUIBL paTuOCBS3H.

Py6es:xnblii KOHTpob Nel (cemectp 2)

12

1,23

IIpakTuyeckas padora Ne 10
OmnpeneneHne IMEKTPOEMKOCTH KOHJICHCATOpa

2,3

CamocTosiTesbHast padora NeNe23, 24
TexHunka 6€30MaCHOCTH B OOPAIICHUH C 3JIEKTPUIECKUM TOKOM.
Wmnenanc. DneKTponpoBoMMOCTh OHOJIIOTHYECKUX TKAHEH.

Pa3znean 4.

Ontuka

20

Tema 4.1

BoanHoBasi onTuKa

14

Coaep:xkanue yueOHOro MaTepuaja

CBeT Kak 3JeKTpOMarHuTHas BorHa. OCHOBHBIE 3aKOHBI T€OMETPUIECKOM ONTHUKHU (3aKOHBI: OTPAKCHHS, TIPEIIOMICHHS
U TIOJTHOTO OTPaKEHUS).
Hucnepcus cera. [pera Ten. Pasnoxenue 0e10ro cBeTa MpU3MOH.

14

1,2




JucriepcronHsIi (ipu3MaTHdeckuii) criekTp. CI0KEeHHe CIIEKTPaIbHBIX I[BETOB. BHUIIBI CIEKTPOB.
Wnrepdepenuns ceera. Korepentaocts. VHTEpdEpeHnns cBeTa B IpUpoe, IPUMEHEHHE €€ B TEXHUKE.
HMudpaxius ceera. Judpakinonnas pemeTka. JIudpaknosHbiii criektp. IIOHATHE 0 MOIApU3aLnu.
Paznuunbie BUABI JJICKTPOMArHUTHBIX I/ISHy‘ICHI/Iﬁ, UX CBOMCTBA U MPaKTUICCKUEC IPUMCHECHU.
Onruueckue nprbopsl. Pazpemaromas cnocoOHOCTh ONTHYECKHX MTPUOOPOB.

IIpakTuyeckas padora Ne 11 2 2,3
Omnpenenenre mokaszarelisi MPEJIOMIICHHUS CTEKIIA
IpakTuyeckas padora Ne 12. HaGmonenue siBineHuid HHTepGepeHInn U qrudpaKkiny cBeTa. 2 2,3
CamocrosiTesbHast padora NeNe25, 26 4 3
VYmpaBieHne IyHOX0/I0M U APYTHMH KOCMUYECKHMHU KOpaOsiMu
BonnoBast onTuka
Tema 4.2 KBanToBasi onTuka 6

Coaep:xkanue yued0HOro MaTepuaja
I'mnoresa [lnanka o kBantax. JHeprus kBanta. @otoH. TemnoBoe uznydenue. BolHOBBIE 1 KOPITYCKYIIPHbIE CBOWCTBA
CBeTa. 6 1,2
dotoaddext. 3akonsl pororddekra. [Ipumenenne Gorosrpdexra.
TexHnveckue ycTpoicTBa, OCHOBaHHbBIC Ha HCIIOJIb30BAHUH (OTOIPPEKTA.
CamocrosiTesbHast padora NeNe27, 28, 29 6 3
[Nonck HeoOxoanMoit nHGpOpMaIuu B ceti IHTepHeT Ha TeMbl: «Ponb cBeta B poTorpadum».
CocTaBUTH KOHCIIEKT HA TeMy: «PEeHTTeHOCTPYKTYPHBIH aHAIHU3 U €r0 UCIIOIH30BAHUECY.
Pemenue 3a1a4 Ha 3aK0HBI hoTodPdexTa

Paznen 5 CTpoeHune aToMa ¥ AaTOMHOTO S1Apa 10

Tema 5.1 CTpoeHue aTOMa U ATOMHOTO s1Apa 10
Coaep:xkanue yued0HOro MaTepuaja
Crpoenne aToma: IUTaHeTapHast MOJIEIb aToMa ¥ MoJenb bopa.
[Mocrynats! Bopa. [ornomenue u nciyckanue cBeta aroMoM. KBaHTOBBIE TeHEPATOPEL. 10 1,2
Crpoenue aTOMHOTO siipa. DHEpruu cBs3u. CBsI3b MacChl M SHEPTHH.
PannoakTuBHOCTD. SInepHbIE peakuuu. SIaepHas SHEPreTHKa.
PagroakTHBHBIC H3TyUSHHS U MX BO3JICHCTBHE HA )KUBHIC OPTaHU3MEL.
IIpakTuyeckas padora Ne 13. Mzyuenne TpeKoB 3apsyKSHHBIX YACTHIL IT0 TOTOBBIM (poTorpadusiM. 2 2,3
CamocrosiTesabHast padora NeNe30, 31, 32 6 3
Ponb mocrynatoB bopa, OcHOBa KBaHTOBO# TEOPHH IJIaHETapHOTO atroMa, dusndeckuii cMbic onbIToB Pezepdopna
A. Bekkepedst, cynpyros Kiopu, 3. Pezepdopna, .M. Menaeneesa, 1.B. Kypuarosa u Apyrux yueHbix (0JJHOTO U3
YYEHBIX)
CrpoeHue aToMa ¥ aTOMHOTO s1ipa

Pa3nmen 6 JpoJouus Beesrennoit 10
Tema 6.1 Copep:xanue y4eOHOr0 MaTepuaJa




Bonpmioi B3peiB. Bo3amMoxHbIe crieHapuu 3Bosirounu Beenennoil. beckoneunocts BeeneHHo.
Hama 3Be31Has cuctema — I'anakTuka.

OBomonus 1 SHeprusa ropenus 38e3z. CosHIe psagoBas 3Be3a Hamel [ anakTiku.
TepmosinepHslii cuntes. [Ipo0iaeMbl TEpMOsIIEpHOI SHEPTETHUKH.

OO6pa3oBaHue TUTaHET COMHEYHOM crcTeMbl. CoJTHeUHast cCucTeMa.

Py0exxHblil KOHTPOJb Ne2 (cemecTp 2)

10

1,23

CamocrosiTe1bHast padora NeNe33, 34

TepmosinepHblil cunTe3 Ha CollHIIe — HOBasi BEPCHsI

3akon Xab0aa u <<pa36eraHHe>> TraJIaKTHUK, 3aKOHBI BOIIOINU BCEJICHHON YacTh KpUTHUKaA TCOPpUU 0OJIBIIOTO B3phbIBA.

IIpomexyTouHas aTTecTanus B popMe IK3aMeHa

Bcero

183

Jliist XapakTepuCTHKH YPOBHSI OCBOEHHSI yUeOHOTO MaTepralla HCIOJIb3YIOTCS CIEAyIOIHe 0003HaAYeHHMS:

1. — o3HaKOMUTENbHBIN (Y3HaBaHHE paHee U3YUCHHBIX 0OBEKTOB, CBOHCTR);

2. — penpOAYKTHBHBIH (BBIMOJIHEHNE JIESITENEHOCTH TI0 00pa3ily, HHCTPYKLUH WU 110]] PYKOBOZCTBOM )

3. — IPOAYKTHBHBIN (TUIAHUPOBAHKE U CAMOCTOSTEIBHOE BBITIOJIHEHHE JIESITENLHOCTH, peIlICHHE MPOOIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIM3AILIMU YYEFHOU JUCIHATLIAHBI

3.1. TpeOoBaHus1 K MaTePHAJBHO-TEXHHYECKOMY 00eCIeYeHH 0.

Peanuzanmst  yueOHOM  aucuumiuHbel  TpeOyeT  Hanuuus  ydeOHOro  KabOMHeTa
EcrecTBeHHOHAaYYHBIX JUCIUILIHH:

Ob6opynoBanue yaeOHOTO KaOUHETa.

[Tocamounble MecTa CTYIEHTOB.

Pabouee mecTo mpenoaBarens.

Pabouas MenoBas gocka.

Harnsaasie mocobus (y4eOHUKH, OTIOPHBIC KOHCTICKTHI-IIAKAThI, CTEHIbI, KAPTOYKH,
pa3naToYHbIA MaTepua, KOMILIEKTHI Ja00paTOpHBIX pabdoT).

Texnuyeckue cpeacTBa 00y4eHHUsI:

[1K ¢ n111eH3MOHHBIM IPOTPAMMHBIM 00ECIICUEHUEM U IIPOESKTOP
WuTepakTuBHAS TOCKA.
[Ipe3entanuu K 3aHATHSIM.

3.2 UndopmanuonHoe odecneyeHne 00y4yeHus
IlepeyeHbp pexOMEHAYyEMBIX YUYEOHBIX H3JaHUM, HHTEPHET DPECYpCOB, TOMOJHUTEIHHON
JTUTEPATYyPHI
OcHOBHbIE HCTOYHHMKH:
1. Topnau B.B. ®usuka: ydeOHOe mocobwe I CpeaHero MpodhecCHOHATBHOTO

obpasoBanus / B.B. I'opimau. — 2-¢ u3a., ucnp. u gomn. — MockBa: M3marenbcTBo
Opaiir, 2019. - 215 c¢. — (IIpodeccuonanpHoe obOpa3oBanue). — ISBN
978-5-534-09366-7. — Tekct: oanekrponnbii // OBC HOpaiir [caiiT]. -—
URL: https://biblio-online.ru/bcode/438590

Kpapuenko, H. IO. ®wusuka: y4eOHMK W  NPaKTUKyM IS CPEIHETO
npodeccuonabHoro oopazoanust / H. F0. KpaBuenko. — MockBa: U3marenbcTBo
KOpaiir, 2017. — 300 c. — (IIpodeccuonampHoe o6OpazoBanue). — ISBN
978-5-534-01418-1. — Tekct: oanektponnbii // OBC IOpaiit [caiit]. -
URL.: https://biblio-online.ru/bcode/399848

I'opnau, B.B. ®usuka. 3amgaun, Tecthl. MeTONbI pelieHus: ydeOHoe mocoOue s

cpennero mpodeccuonambHoro obpasoBanus / B. B. Topmau. — Mocksa:
N3narensctBo IOpaiit, 2019. — 301 c. — (TIpodeccuonansHoe oopa3oBanue). — ISBN
978-5-534-08112-1. — Texkct: onekrponnbii // 3BC  Opaitr [caiiT]. —

URL: https://biblio-online.ru/bcode/442274

JlonoTHUTEIbHbIE HCTOYHUKH:
1. T'opnau, B. B. ®usnuka. CamocrosTenbHas padoTa CTyJIeHTa: yueOHOe mocooue s

cpennero npodeccruonaabHoro obpazosanus / B. B. I'opnau, H. A. UBanos, M. B.
[TnactuauHA. — 2-¢ U3, uctp. u gon. — Mocksa : MI3narensctBo FOpaiit, 2019. — 168
c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcr:
anektpouHbii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/437552

l'opnau, B.B. ®usuka: mexanuka. DJIEKTPUYECTBO W MarHetusM. JlaGopaTopHbIi
MPaKTHKYM: ydeOHOe TTocoOue I CpeHEro mpodecCHoHaIbHOro 00pa3oBanus / B.
B. T'opmau. — 2-e u3z., nepepad. u gom. — Mocksa: U3mparensctBo FOpaiit, 2019. — 171
c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-07608-0. — Tekcr:
anekTpoHHsii // OBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/442146

Bumnskosa, E.A. ®usuka. Coopuuk 3amad. EI'D, onumnuanel, 5K3aMEeHbl B BY3 :
yuebHoe mocobue / E.A. BummnskoBa. — 4-¢ u3n. (31.). — Mocksa: JlabopaTopus
snanuii, 2015. — 339 c. — ISBN 978-5-9963-2891-8. — Tekct: snekTpoHHBI //



https://biblio-online.ru/bcode/438590
https://biblio-online.ru/bcode/399848
https://biblio-online.ru/bcode/442274
https://biblio-online.ru/bcode/437552
https://biblio-online.ru/bcode/442146

DNeKTpOHHO-OUOIMOTeUHAS crucrema «JIaabY: [caitT]. - URL.:
https://e.lanbook.com/book/66347

. Kysnenos, C.1. CipaBounuk no gusuke [IIEKTPOHHBINA pecypc]: yueOHoe mocoodue

s CIIO / C.M. Kysueuos, K.W. Porosun; mox pemakmnueit B.B. Jlapuonos. —
DneKkTpoH. TeKcToBble AaHHBIE. — Capartos: IIpodobpazosanue, 2017. — 219 c. —
978-5-4488-0030-6. — Pesxxum moctyna: http://www.iprbookshop.ru/66399.html.

HNuTepHeT-pecypcebl:
1. https://e.lanbook.com — DBC «Jlaapy»

2. https://www.biblio-online.ru — 9BC «¥Opaiit»

3. http://www.iprbookshop.ru — 36C «Iprbook»

4. http://www.studentlibrary.ru — 3bC «KoHcynbTaHT CTyAeHTa»



https://e.lanbook.com/book/66347
http://www.iprbookshop.ru/66399.html
https://e.lanbook.com/
https://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/

4. KOHTPOJIb ¥ OIIEHKA PE3YJIbTATOB OCBOEHHMS YUYEBHOM

TACIATITAHBI

KoHTponb M olLieHKa pe3yslbTaTOB OCBOCHHMS YUEOHOM IUCHUIUIMHBI OCYIIECTBIISETCS
IIPENOAAaBaTeNIEM B IPOLECCE MPOBEACHUS MPAKTUYECKUX 3aHATUHN, TECTUPOBAHU.

PesyabTaTsl 00yyeHus

@DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJabTaToB 00y4eHHsl

OcBoenue cojepxkanust ydeOHOW mucCHMIUIUHBI «Du3nkay,
obecrneynBaeT  JIOCTHXKEHHE  CTYyAEHTaMH  CIIEAYIOLIMX
pe3ynpmamos.
JUYHOCHIHBIX:

—4yBCTBO I'OPJOCTH U YBaKEHUS K UCTOPUU U TOCTHIKEHUAM
OTE€UYECTBEHHON (PU3NUECKON HayKU; PU3NUECKH IPaMOTHOE
MOBEJICHHE B MPO(PECCUOHATBHOM JEeSTeIbHOCTH U B OBITY
pu oOpalieHny ¢ npudopaMu U yCTpOHCTBaAMU;

—TOTOBHOCTh K IPOAOJIKEHUIO 00pa30BaHMs U MOBBIIIECHUS

KBaUpUKAMM B U30paHHOM  mpodecCHOHANbHOM
JEATEIIFHOCTH W OOBEKTHBHOE  OCO3HAHHE  POJIU
(U3NYECKUX KOMIIETEHLIUH B 3TOM;

—yYMEHHE  HCHOJb30BAaTh  JOCTIDKEHHS ~ COBPEMEHHOMH

¢u3nueckoil Hayku M (U3MUECKUX TEXHOJOTUH IS
MOBBIIIEHUS! COOCTBEHHOTO MHTEUIEKTYaJIbHOTO Pa3BUTHS
B BbIOpaHHOU IPO(eCCHOHATILHON e TeNIbHOCTH;

—CaMOCTOSITENILHO J100bIBaTh HOBbIE Ui ceOs (pu3nueckue
3HAHUS, WCHOJB3YS IS 3TOrO JIOCTYHHBIE HCTOYHHKH
uH(dopmMaIuu;

—YMEHHE BBICTPanBaTh KOHCTPYKTUBHbIE B3aUMOOTHOIICHUS
B KOMaHJIE 110 PEIICHHUIO OOIINX 3a/1a4;

—yMeHHe YIPaBISTh cBOEH MO3HaBaTEJIbHOMN
NesTeIbHOCTbIO,  NPOBOAUTH  CaMOOILIGHKY  YpPOBHS
COOCTBEHHOT'0 MHTEJJIEKTYaJIbHOTO Pa3BUTHSL.

Memanpeomemmuix:

—HCIIOJIb30BaTh ~ pa3jMyHble  BUAbI  [O3HABaTEIbHOU
NeSITeIbHOCTH s pelieHus  (u3nyeckux  3ajad,
NPUMEHATh OCHOBHBIE METOJbl MO3HaHUA (HaONOJEHHE,
ONMCaHHWe, W3MEPEHUE, OSKCIEPUMEHT) JUIS H3YUYCHHUs
Pa3INYHBIX CTOPOH OKpYXKarolei 1eiiCTBUTEIbHOCTH;

—HCIIOJIb30BaTh OCHOBHBIE MHTEIJIEKTYaJIbHbIE OIEPALUU:
MOCTaHOBKA 3a/1ayu, (OpMYJIUpOBaHUE TUIIOTE3, aHATIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIeHHe, CHCTeMaTH3allus,
BEISIBIICHUE TPUYMHHO-CIICACTBEHHBIX  CBSI3€H, TMOWCK
aHayoros, (OPMYJIMPOBAHUE BHIBOJOB I M3YUYECHHUS
pPa3IUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, (PU3HMUECKHUX
ABICHUA W  (U3UYECKUX IMPOIECCOB, C KOTOPHIMH
BO3HUKAET HE00X0IMMOCTb CTaITKUBATHCS B
npogeccuoHaIbHOU cdepe;

—yMEHHE TEeHEpUpOoBaTh HJAEU M OIpPENEsITh CpPEICTBa,
He00XOAUMBIE JJIs MX pealn3allny;

—HCIIOJIb30BaTh PA3JIMYHblEe MCTOUYHUKU Ul TOJYYEHHUS

KonTpouns YCBOCHHUS
3HaHUM  NPOBOAUTCS B
dopme TecTUpOBaHMA U

KOHTPOJIbHBIX PadOT.

Konrtpons ¢opmupoBanus
YMEHUW TPOU3BOJIUTCS B

dbopme 3aIIUThI
MPAKTUYECKUX padoT.
[TpomexxyTouHas

aTTeCTaIus MO TUCITUTUTHHE
MPOXOJIUT B COOTBETCTBHH C
y4eOHBIM  IUIAHOM  TIO
CHEIHATbHOCTH.




¢buzmveckoit  mHbOpMAIMK, yYMEHHE  OICHUTh €&
JIOCTOBEPHOCTH;

—aHAJIM3UpOBaTh U  MPEACTaBIATH HMHQOpPMAIUIO B
pa3IMYHBIX BUAAX;

—MyOJIMYHO  TPEJCTABIATh  PE3yJIbTaThl  COOCTBEHHOTO
WCCIIeI0BaHMs], BECTU TUCKYCCUH, JOCTYITHO U TAPMOHUYHO
coyeras colepkaHue ©  (OpMBI  IpEJCTaBIsAEMON
nH(pOpMaLIHH.

npeomemmuuvix:

—Cc(OpPMHUPOBAHHOCTh TMPEJICTABICHUA O POJIU U MECTe
(¢u3MKM B COBPEMEHHOW HAyyHOW KapTUHE MHpa;
MOHMMaHHE (PU3MUECKON CYIIHOCTH HaOII0AaeMBIX BO
Bcenennoii  siBieHuii; noHUMaHuEe pPoiaM  (U3UKU B
dbopMupoBaHUM ~ Kpyrozopa H (bYyHKIMOHATIBLHON
IPaMOTHOCTH YeJIOBEKA JJIsl PeIICHNUs IPAKTUYECKUX 3a/ay;
—BJIaJIcHUE OCHOBOIOJIAratoIUMHU buznyeckuMu
HNOHATHUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSMH;
YBEPEHHOE UCMOJb30BaHUE (U3UYECKON TEPMUHOJIOTUU U
CUMBOJINKY;

—BJIaJICHUE OCHOBHBIMH METOJIaMU HAy4YHOTO I103HAHUS,
UCMOJIb3yeMbIMU B (u3MKe: HaOJIIOAEHUE, OINUCAHME,
U3MEpPEHUE, SKCIIEPUMEHT;

—yMeHus  oOpalaTeiBaTh  pe3yjbTaTbl  HU3MEpPEHUH,
oOHapy’KuBaThb  3aBUCUMOCTb  MEXIy  (PU3HYECKUMHU
BEJIMYMHAMH, OOBSACHATH IMOJNyYEHHBIE pE3yabTaThl U
JIeJIaTh BBIBOJIBL;

—c(OpMHUPOBAHHOCTh YMEHHS pelaTh (PU3NYecKHe 3ajauu;
—Cc(OpPMHUPOBAHHOCTh YMEHHUS TNPUMEHATH IOJyUYEeHHbIE
3HAHUA JJI1 OOBSICHEHUS YCIIOBUM MPOTEKaHUs PU3NIECKUX
SABJICHUHA B TpUpoAe, B NpodeccuoHanbHOi chepe U JuIs
MPUHATHAA IPAKTUYECKUX PEIICHWH B ITOBCEIHEBHOU
KU3HU;

—c(OpMHUPOBAHHOCTH COOCTBEHHO MO3ULIUU 1o
OTHOIIEHHUIO K (pn3nyecKoil nHdopMaluu, noiryqaeMon 13
pa3HbIX UCTOYHHUKOB.




