MHHHUCTEPCTBO INPOCBEIEHUS POCCUNCKOMN ®EJEPALINH
DenepaibHOE roCcy1apcTBEHHOE OI0IKETHOE 00pa3oBaTeIbHOE YUpesKIeHHne
BBICIIEr0 00pa3oBaHuUsI

«ToMckuii rocynapcTBeHHBIH NMeJarorn4ecKuii yHuBepcuTeT
(TT'ILY)

YTBEPXJIAIO

H.o. nekana DM
IO.K. I1enckas

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIIMHBI (MOY.JIS)

N30panHbIe 11aBbl COBPeMeHHON GU3NKHN

Hanpasnenne noarorosku: 44.03.05 [lexaroruueckoe o6pazoBanue (¢ 1ByMs po(HUIsIMUA TOATOTOBKN)
Hanpasnennocts (mpoduin): Marematika u Gusnka

dopma oOydeHuUs: ouHas

PaGouas nmporpamMma y4eOHO# TUCIUTUTMHBI (MOTyJIs) yTBEpKIeHa Ha 3aceqanny Kadeapsl GU3UKN 1
MeToauku o0ydenus pusuke «01» cenrsadps 2025 T.

Pabouas mporpamMma yaeOHOI TUCIMILTAHEI (MOYIs) 000peHa yueOHO-METOIMYECKON KOMUCCUEH
daxymnbreTa «01» centsadps 2025 T.



1. MECTO YYEBHOM JUCIAIIIAHBI (MOJYJISI) B CTPYKTYPE OBPA30OBATEJIBHOI ITPOI'PAMMBI (OIT)

Iuxn (paznen) OIT:

|B1.B.02

1.1

JucumianHbl (MOY/IM) H MPAKTHKH, COAEPKATENHHO CBSI3aHHbIE ¢ TAHHOW THCIUTIIHHON (MOIy/IeM):

1.1.1

HpOI/I?;BOI[CTBeHHaS[ MeaarorniccKas mpakTrukKa

1.1.2

PaszBuBaroye TeXHOJIOTUN B O6y‘{CHI/II/I (1)H3I/IK6

2. NEPEYEHD INIAHAPYEMBIX PE3YJIbTATOB OBYUYEHUA IO YYEBHOM JUCHHUILIMHE (MOJIY.JIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJBbTATAMHU OCBOEHHMS OII

Kox u HauMeHOBaHHe
KOMIIETCHIIUN

Kon 1 HauMeHOBaHHE HHIHKATOPA
JOCTHKEHHS KOMIIeTeHIIi

ILranupyemble pe3yJbTaThHI 00ydeHHS

[IK-1 Crocoben ocBanBaTh 1
UCIIONB30BaTh TEOPETHIECKHE
3HAHUS U NPaKTHYECKHE YMEHUS
Y HaBBIKH B TIPEIMETHON
00JIaCTH IIPH PEIICHUT
npogecCHOHANBHBIX 3a1a4

WIIK-1.1 3HaeT cTpyKTypy, COCTaB U
JMAAKTUUECKUE eIUHHIBI TPEAMETHON
ob6nacTu (IIpenosaBaeMoro npeaMeTa)
HUIIK-1.2 YMeeT ocymecTBIsTh 0TOOP
y4eOHOTO COAEPKAHUS IS €T0 PeaTH3anui B
pa3IM4HBIX opMax 0OydeHHsI B COOTBETCTBHU
¢ tpeboBanusiMu GTOC OO

HIIK-1.3 lemoHCTpUpYyeT yMEHHE
paspabatbiBaTh pa3nuuHbie GOpMBI yIeOHBIX
3aHATHH, IPUMEHSTh METOIbI, IIPUEMBI 1
TEXHOJIOTHH 00y9IEHHs, B TOM YHCIIe
HH(pOPMANNOHHEIE

3HaTh:

Ba)KHEHIIIHE (I)I/IBI/I‘IGCKI/IC 3aKOHBI 1 OCHOBHBIC
METOABI TCOPETUIECKOI'0 aHalln3a pe3yJIbTaTOB
Ha6ﬂlOZ[€HPII>II 1 OKCIICPUMECHTOB,

YMmernb:

MIPUMEHUTH CUCTEMY 3HAHUI O
(byHIaMEHTAIBHBIX (GH3HYCCKUX 3aKOHAX U
TEOPHUAX UL aHAIH3a (PU3NIECKOI! CYIHOCTH
SIBICHUI U IIPOLIECCOB B IIPUPOJAE U TEXHUKE
3azad4,

Baangern:

CHOCOOHOCTBIO K UTEHHIO U aHAIH3Y HAay4HOH
JUTEPaTyphl (PU3UIECKOTO U ECTECTBEHHO-
Hay4YHOI'O HaIpaBJICHUs,

3. COIEP’KAHUE YUEBHOM JUCIMILINHBI (MOY.I5),
CTPYKTYPUPOBAHHOE 1O BUJIAM YUYEBHBIX 3AHSTHIA X IO TEMAM (PA3JIEJIAM)

Ne HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Bcero III1
n/n 4acoB
Pa3nen 1. OcHoBaHuSI KBAHTOBOM TEOPUM BelleCTBa
1.1 IIpoGmems! B kmaccuueckoit ¢usuke. /JIex/ 7 1 -
1.2 H3iydenne abCoONOTHO YEPHOTO TENa. 7 2 -
JIuneituaThie CLIEKTPhI AaTOMOB.
/Mp/
1.3 Teopus bopa. I[Tpobaembr B 60poBckoii Teopun atoma. /Cp/ 7 4 -
Pasnen 2. YpaBuenue Llpeaunrepa. BosnoBas pynkuus
2.1 BonHoBas ¢yHKIUS U ee nHTeprpeTarus /JIex/ 1 -
2.2 CranuoHapHoe U HecTalmoHapHoe ypaBHenus [peaunrepa /T1p/ 7 4 -
2.3 Onepatops! husnveckux BenuanH CpenHue 3HaueHus Guzndeckux BenudauH /Cp/ 4 -
Pa3nen 3. OcHOBBI Teopus AaTOMOB.
3.1 ATtoM Bogopoaa. O0mmue cBoiicTBa pemenus. /JIex/ 7 2 -
32 YposHuu 3HEprun. MHOTO31eKTpOHHBIE aTOMBI /I1p/ 4 -
33 Iepuoanueckast Cucrema /Cp/ 7 4 -
Pa3nen 4. KBantoBasi Teopusi XMMHYeCKOIl CBS3H.
4.1 VYpasuenue lIpeaunrepa ais 1ByXaTOMHOM MOJIEKYbL. Pa3neneHue 31eKTpOHHOTO U 7 2 -
simepHoro aABxeHus /Jlex/
4.2 KogasnenTHas cBs3b. MoHHas cBs3b. CBsi3b Ban-nep-Baanbca. Konebanus monekyssl /Ip/ 7 4 -
43 DneKkTpoHHO-KonebarenbHble ypoBHH. Jucconumanus monekyi /Cp/ 7 6 -
Paspnen 5. [IpyHOMnbI KBAaHTOBOM TEOPHH TBEPAOIo TeJa.
5.1 OHepreTHueckuil CHEKTp 3IEKTPOHOB B TBepAoM Tene. 30HbI. KBasuuactuist. /JIex/ 7 2 -
52 30HHas CTPYKTypa U TUIIBI IPOBOAUMOCTH B TBEPBIX TeNaX. DIEKTPUIECKOe 7 4 -
CONPOTHBJICHUE B METAJUIAX U IMOJNynpoBoaHuKax. /I1p/
53 TemnoBoe pacimpenne TBepasiX Tell. TermmonpoBoaHocTs /Cp/ 7 3 -
Pa3nen 6. MarnuTHble cBOiicTBa BelllecTBa.
6.1 JlnamMaraeTu3M 3JIEeKTPOHOB MPOBOAUMOCTHU B MeTaiutax. KBantoBanue Jlannay. /Jlex/ 7 2 -
6.2 SBnenue deppomarneruzma. Teopus Beiicca /ITp/ 7 4 -




6.3 | dazossle nepexoast /Cp/ 7 | 1 | -
Paspnen 7. OnTuyeckne cBOiicTBa BellecTBa

7.1 KBanroBanue 31ekTpoMarauTHOTO 1ojst. @otoHsL. /JIex/ 7 1 -

7.2 Jwanexrpudeckast mpoHUaeMocts /IIp/ 7 2 -

7.3 KBanTOBas TEOpUS MUCTIepCHU U Torionenus csera. /Cp/ 7 2 -
Pa3nen 8. KBanToBbIe nepexoasbl.

8.1 BeposTHOCT niepexo/ia B eUHUILY BpeMeHH (3o0Toe paBmiio @epmu). /Jlex/ 7 1 -

8.2 Pa3pemnieHHbIe U 3anpenieHHbIe iepexobl. [Ipasuna otdopa /T1p/ 7 4 -

83 CrnoHTaHHEIE ¥ BEIHY)XICHHBIE Tiepexomsl /Cp/ 7 1 -
Paszjnen 9. DiieMeHThI (U3UKU ATOMHOIO S/IPA U 3JIEMEHTAPHBIX YaCTHIL

9.1 CruH s1pa ¥ ero MarHUTHBIA MOMEHT. SaepHbie cuitbl. Moaenu siapa. /JIex/ 7 1 -

9.2 PangnoakTHBHOE M3ITyYEHUE U €r0 BUBI. 3aKOH paJnoakTUBHOTO pacnaaa /I1p/ 7 4 -

9.3 Pasmep, cocTas u 3apsi aToMHOTO sijipa. MaccoBoe u 3apsiaoBoe unciia. JlegexT Macchl u 7 2 -

sHeprus cBsi3u sapa. /Cp/
94 Metoabl HAOTIOACHUS U PETUCTPAIMU PAJHOAKTUBHBIX U3TYYCeHUH 1 yacTull. /JIex/ 7 —
9.5 SlnepHble peakyu U UX OCHOBHbIE TUTIBL. LlenHast peakius nenenus. Peakius cuaTesa. 7 2 —
IIpobnema ynpapnsieMbIX TEpMOSAEPHBIX peakiuii /TIp/

9.6 Kocmuueckoe uznydenne. MIOOHBI U HX cBOicTBa. Me30HBI U UX cBoiicTBa. /JIek/ 1 -

9.7 Knaccudukanust snementapubix yactunl. Ksapku. /Cp/ 7 2 -
Pasnen 10. CoBpemennast puznueckas KapTuHa MUpa

10.1 Henuneitnpie ontuaeckue cBoiicTra. /JIex/ 7 -

10.2 VYcnosus cuaxponmsma /Cp/ 7 2 -

IIpumeuanue: I1I1 — mpakTHueckas NOArOTOBKA.

4. TPYJIOEMKOCTH YYEBHOM JUCLHUIIMHBI (MOYJIST) IO BUJIAM YUEBHBIX 3AHSTHIA,

CAMOCTOSATEJBHOMN PABOTE OBYYAIOIIINXCA U ®OPMAM KOHTPO.IA

OObeM B 3a4eTHBIX €AMHUIAX: 3

3.e., BakageMuueckux dacax: 108 akan. gac.

DopMBI KOHTPOJISL B CEMeCTpax:

3K3aMeHbl 7

Bun 3anaruit Pacnpeneiienne no cemecTpaM (B akaJgeMHYeCKHX 4acax)
Hroro 7
PVII PIT PVII PIT
Bceero | IIII | Beero | IIIT | Beero | IIII | Beero | IIII
Jlexuuu 16 - 16 - 16 - 16 -
IIpakTuueckue 3aHATH 34 - 34 - 34 - 34 -
CamocrosTensHast paboTta 31 - 31 - 31 - 31 -
IIpomexxyTouHast aTTecTanus 27 - 27 - 27 - 27 -
HToro yacos 108 - 108 - 108 - 108 -

5. NEPEYEHb YYEBHO-METOJWYECKOI'O OBECIIEYEHMSA IO YYEBHOM JUCHUIIIAHE (MOYJIIO)

5.1. YueOnas autepartypa *

ABgtop(bl), 3arnaBue

COCTaBUTENR(H)

W3patenseTBo, Tof,
KOJIMYECTBO CTPAHHIL

1 Kupunnosa E. H.

Ou3MKa Aapa U AIEMEHTapHBIX YaCcTUL: Kype JIEKIUH

Towmck: U3n-so TI'TIY, 2006. —
263 c.

2 Kamuronos 1. M.

Beenenue B pu3HKy siIpa ¥ yacTull: yueOHoe mocodue Ui By30B

Mocksa: YPCC, 2002. — 381,
[2] c.

3 Mangens b. P.

HexoTopsle akTyaibHEIC IPOOIEMBI COBPEMEHHOM HAYKH :
yaebHoe 1ocoOue : AIIEKTPOHHBIN Pecypc
(https://biblioclub.ru/index.php?
page=book view red&book id=233061)

Mockaa: Jupexr-Menua, 2014.
—6l5c.

5.2. Hepe'leﬂb IJIEKTPOHHBIX Oﬁpa?.OBaTeJ'lele pecypcoB, COBPEMEHHBIX l'[pO(l)eCCI/IOHaJ'Il)H])lX 0a3 JaHHBIX U

| 1 | OBC «Aiibyke» (http://ibooks.ru/)

](IHSDODM?I].II/IOHHBIX CIIPABOYHLIX CHCTEM, HEOOXOAUMBbIX JIJIsi 0CBOCHHS YI€0HOM AUCHUILIHHBI (MoxyJst) *



https://biblioclub.ru/index.php?page=book_view_red&book_id=233061
http://ibooks.ru/

Ousnueckuit nenaprameHT (http://www.physicsdepartment.ru/)

3 | OnekrponHas OubmmoTeka mo Beiciuert ¢pusmke (http://www.mat.net.ua/mat/index-fizika.htm)

5.3. IlepeyeHb NPOrpaMMHOro odecnedyeHus (JULEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecnedYeHusl,
B T.4. 0Te4eCTBEHHOI'0 MPOU3BO/CTBA), HCHOIb3YeMOro MPH OCYLeCTBJIEeHHH 00pa30BaTeIbHOIO NMpolecca
1o y4yeOHO# qucuunaune (Moay.io)

1 | CrarmapTHBIH 0QHCHBINA MTakeT
CB0OOIHO PacIPOCTpaHsAeMOe U/UIH IIPOIpHeTapHoe (KOMMepUYecKoe) IporpaMMHOe obecriedeHne, BKIIoYaoliee
TEKCTOBBII MPOLIECCOp, TAONUUHBII ITpoLeccop, MPOrpaMMy MOATOTOBKHU MPE3eHTaIHH.

* TlpumeuyaHue K paszeny.
Jata oOpamieHuss K ODJIEKTPOHHBIM Yy4YeOHBIM H3AaHUSAM (BKIIOYAs DSJICKTPOHHBIE W3IAHHUS W3 DJIEKTPOHHBIX OHOIMOTEYHBIX
CHCTEM), SJIEKTPOHHBIM 00pa30BaTEIBHBIM pecypcaM, COBPEMEHHBIM NpO(ECCHOHANBHBEIM 0a3aM JaHHBIX M HWH()OPMAaNHOHHBIM
CIIPaBOYHBIM CHCTEMaM COBIAJIAET C TATOHM YTBEPIKACHUS padoueii mporpaMMbl yaeOHOW AUCIUTLTHHEI (MOJTYIIS).

6. MATEPUAJIbHO-TEXHUYECKASI BA3A, HEOBXOJUMAS 1151 OCYIECTBJIEHUS
OBPA30OBATEJIBHOT'O TIPOINECCA IO YYEBHOU JUCHUIIJIMHE (MOJAYJIIO)

6.1. YaeOHas ayIuTOpHsI JUTs TIPOBEICHHUS:
— 3aHATHH JIEKIMOHHOTO THIIA,
— 3aHATUN CEMUHAPCKOTO (IPAKTHUECKOT0) THA,
— IPYIIOBBIX ¥ HHINBUAYaJIbHBIX KOHCYJIbTALIUH,
— TEKyIero KOHTPOJIS ¥ IPOMEKYTOUYHOH aTTEeCTAIHH.
OCHAIIEHUE:
YyeOHast ayIuTOpusi C MPE3eHTAIlMOHHBIM OOOpyAOBaHHEM (B T.4. MHTEPAKTHUBHOM IOCKOM), OCHAllleHHas yueOHOW MeOenbio u
CHeIHATBHBIMU (U3HUECKUMH IPHOOpamMu (ocumiorpad, jasep u ap.).

6.2. [TomernieHus U1 CaMOCTOSTEIBHON pabOThl 00YJarOIINXCSI.

OCHAILIEHUE:
[MomerieHust UII CaMOCTOSITENEHOW pPAa0OTHl OOYYaIONIMXCs, OCHAIICHHBbIE YydeOHOW MeOenpro. Pafoume wmecrta oOydarommxcs
000py/IOBaHBl KOMIMBIOTEPHOM TEXHHKOH M MOJKIIOYEHB! B JIOKATBHYIO BBIYHCIUTENBHYIO CETh, B T.4. C HCIOJIb30BaHHEM
6ecripoBogHoro Wi-Fi moxakimtoueHusi, ¢ BO3MOXKHOCTBIO BBIXOJa B INOOANBHYIO CeThb VHTEpHET W C JOCTYNOM B JJIEKTPOHHYIO
nH(pOpMaHOHHO-00pa30BaTEIBHYIO CPELY.

ITPOTPAMMHOE OBECITEYEHUE:
Komriuiekt cBOOOJHO pacmpOCTPaHSEMOro IMIPOTPAMMHOIO OOCCIEYCHHsT WIIM MPOIPHETAPHOTO (KOMMEPYECKOro) MPOrpaMMHOIO
obecrieueHus1, BKITIOYast
— Opaysep,
— npocMotpumku pdf- u djvu-daiinos,
— o(HCHBII MakeT (B T.4. TEKCTOBBIH [IPOLIECCOpP, TAOIMNYHBII MpoLieccop, MporpaMMa MOArOTOBKH MPE3eHTALIH).
6.3. IlomerieHus A1t XpaHSHMS B TPODHIIAKTHIECKOTO 00CTYKUBaHHUS y4eOHOTO 000pyJOBaHHUS.

7. METOAUWYECKHE YKA3AHUA 1JIAA OBYYAIOIINXCA
IO OCBOEHUIO YUYEBHOM JJUCHUILIAHBI (MOY.JIS)

7.1. MeTonnyeckue peKOMEHIAUH JJIs1 00Y4aKoLMXCs M0 0CBOCHHIO Y4eOHOM M CUUIIUHBI (MOAYJIA)

CozmepkaHrie TPOTpamMMbl  JUCHUIUIMHBI ~ peaiu3yeTcs TMOCPEACTBOM JIGKIMOHHBIX W TMPAKTUYECKUX 3aHATHH W
CaMOCTOSTENbHONH paboThl OOyuarommxcs. JICKIMOHHBIC 3aHITHS HANpaBiICHbl Ha TEOPETHYCCKOE U MPAKTHYECKOE OCBOCHHE
JUCIUIDIHHBL. OOyJaromuMcsl 1aeTcsl epedeHb MCTOYHHKOB, ¢ KOTOPBIMHA HEOOXOAWMO O3HAKOMHThCS (00s3aTeNbHAs JHUTEpaTypa
Mo JaHHOW MUcHHIUIMHE). Ha mpakThdecknx 3aHATHSX M MO3HABATENbHOH AKTUBHOCTH OOYYAIOIIMXCS COYETAIOTCS CIIOBECHBIC,
HaTJATHBIE U TPAKTHUECKHE METO/IBL.

ATTecTanys 1O MpeAMETy OCYLISCTBIIETCS B (hopMe 3adera.

8. OLIEHOYHBIE U METOJUYECKHUE MATEPHAJIBI AJ151 IPOBEJAEHUS TEKYII[ETO
KOHTPOJISI YCHEBAEMOCTH 1 IIPOMEKYTOYHOM ATTECTALIMA OBYYAIOIINXCSI
MO YYEBHOM JUCHUILIMHE (MOIY.JIIO)

IIpencrasnensl B IlpunoxeHun.

PaGouass mporpamMma y4eOHOW AMCIUIUIMHBI (MOJYJISI) COCTaBICHA B COOTBETCTBUH C YYCOHBIM
1aHoM, (eiepaabHBIM TOCYIaPCTBEHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM BBICIIIETO 0Opa30BaHUS 110
Hanpaesnenuro nooeomosku 44.03.05 Iledazoeuueckoe obpasosanue (¢ 08ymsa npogunamu no020moeKu)

Pa3paboTtunk(u) paboueii mporpaMMbl y9eOHOH TUCIIMITTHHBI (MOTYJIS ):


http://www.physicsdepartment.ru/
http://www.mat.net.ua/mat/index-fizika.htm

Kamaes Cepeeti I pucopvesuu, 0.m.u., npogheccop kageopvt obuseii pusuxu



IIpunoxeunue

OINEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI U1 TIPOBEAEHUS TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU " HPUOME)KYTO‘IHOI‘/JI ATTECTALIUN
OBYYAIOIIUXCH 11O YYEBHOU JUCIUIIVIMHE (MOAY JI1O)

N30panHble IVIaBbI COBPeMEHHOM (PU3MKH

Hanpasnenue nmoarorosku: 44.03.05 [enarornveckoe oOpazoBanue (¢ AByMs MPOQPIISIMHU TOJTOTOBKH )
Hanpaenennocts (mpoduin): Marematrka u Ousnka

dopma oOydeHus: ouHas



