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1. HEJIA U 3AIAYHA OCBOEHUS JUCLUIJINHBI

1.1 | enu: Kype «OO61ueit Gpusuku» sBiseTcs NpoGHIHPYIOIUM B MOArOTOBKE crielnanucta-¢pusnuka. OH BKIFOYaeT OCHOBHBIC
CBEIICHHUS O BXKHEHIINX (BU3MIECKUX (haKTaxX M MOHITUSIX, 3aKOHAX U NMPUHIIMIAX, B HEM OPraHUYECKH COYETAaIOTCs BOIIPOCHI
KJIACCHYECKOH U COBPEMEHHOI (PU3MKH C YETKUM ONpeeseHHeM IPaHHMI], B Ipeaeax KOTOPBIX CIIPAaBeIUBLI T¢ MM HHbIE
(u3HYecKue KOHLETHH, MOJEIIH, TCOPHH.

1.2 | 3adauu: Kypc «O0mieit pusnkm» GopMUpyeT y CTYACHTOB MPENCTaBlIcHHe 0 (PU3KUKE KaK HAyKe, IMEIOIICH
HKCIEPUMEHTAILHYIO OCHOBY, 3HAKOMUT C UCTOpUEN BAKHEHIINX (DPU3NUECKUX OTKPBHITHH 1 BOSHUKHOBEHHEM TEOPHH,
njieil U TIOHSTHUH, a TaK)Ke PacKpbIBaeT BKJIA/ BBIAAIOIINXCS OTEYECTBEHHBIX U 3apYOS)KHBIX YUEHBIX B pa3BUTHE (PHU3HKH.
OCHOBHOE BHUMAaHHE B HEM YIEIsIeTCs H3YUCHHIO (PM3MYECKHX MPOLECCOB, IPOTEKAONINX B pupoae. Hapsany ¢ aTum B
Kypce «O0mei 3Ky Ha KOHKPETHBIX MMPUMEPaX PacCKpPhIBAETCS B3aMMOCBS3b (QM3UKH M TeXHUKH. CTyIEHTHI
3HAKOMSITCS C IPOSIBICHUSIMU (PU3MUYECKHMX 3aKOHOB B ITPHPOJE, PA3IMIHBIX 00JIaCcTAX YeTIOBEUECKOM ACSATESIBHOCTH, HX
NPUMEHEHHEM Ha IIPOU3BOJICTBE.

2. MECTO JUCHIUIIJIMHBI B CTPYKTYPE OOII

[ukn (pazgen) OOIL:

2.1 | TpeboBaHus K NpeaBaPUTEJIbLHOI OAT0TOBKe 00y4YaloLierocs:

2.1.1 | Ilpn ocBOEHMHU AMCUMIUIMHBI CTYIEHTBI UCTIONIB3YIOT 3HAHHS, YMEHUS, HABBIKU U CIIOCOOBI JIESITEIIbHOCTH,
c(hopMUpOBaHHBIE MTPU U3YYESHUH LIKOJBHBIX NpenMeToB «Matematuka» u «Dusnkay, a Takke 3HaHUS, IPUOOPETEHHBIE
MY U3yYEHUH TUCIUILIMH MaTeMaTHYECKOro Iukia: «MareMaTHuecKuil aHanusy, «AHAINTUYECKasi TEOMETPUH U
JMHEeHHas anredpay», «BeKTOpHBIH U TeH30pHBIN aHaIHu3», «Teopus GYHKIUI KOMILIEKC HOH NEpEeMEHHOM ,

«Ind pepeHuunansHple ypaBHEHUS», «Teopus BEpOATHOCTEH U MaTeMaTHUECKasi CTATUCTHKay. TpedyeTcs Xxopoliee 3HaHHe
npeapLaynmx pa3aenoB «Oomei Guzukny»: «Mexanuka» , «MosekynsapHas GU3NKay, «NEKTPUUYECTBO U MATHETUZM ,
«OnTukKa.

2.1.2

2.2 | JucuunjuHbl U MPAKTHKH, AJIs KOTOPBIX OCBOEHHE JaHHOM JMCHUILTUHBI (MOYJIs) HEOOX0AMMO KaK
npeauiecTByIOLIee:

2.2.1 | OcBoenne mucuumuiuHbl «O0mas pu3nka. AtomHas pu3uka. Ou3rka aTOMHOTO s/Ipa U AJIeMEHTaPHBIX YaCTHID) SBISIETCS
OCHOBO¥! TSl H3YYECHUSI TEOPETHICCKON PU3UKH M TEXHUYECKHUX AUCUHUILUIHH.

2.2.2 | ®uszndeckue OCHOBBI SJICKTPOHUKH

2.2.3 | ®uznyeckre OCHOBBI AJIbTEPHATHBHOMN SHEPTeTHKH

2.2.4 | Metons! pemeHns pU3NUECKUX 33024

2.2.5 | IIpakTrka O MONTYYESHHUIO IEPBUYHBIX IPO(ECCHOHATBHBIX YMCHUI U HABBIKOB M0 MOJEIHPOBAHUIO

3. KOMIIETEHIIAHY OBYYAIOIIET OCSI, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHUSI IV CIAIIIMHBI
(MOJYJIST)

OIIK-1: Cnoco0eH npuMeHATh 6a30Bble 3HAHUSA B 00/1acTH QU3NKO-MaTeMaTHYECKHX M (MJIM) eCTeCTBEHHBIX HAYK B c(epe
cBOeil NpogecCHOHANBHOM JesiTeILHOCTH;

N-1.0IIK-1: 3naeT ocHOBHBIe (pH3HYeCKHE 3aKOHBI 1 MATeMaTHYECKHIl annmapaT, 3HaKOM ¢ eCTeCTBeHHBIMH HAayKaMH B
He00X0ANMMOM 11 NPodecCHOHANBHOI 1esITeJIbHOCTH 00beMe

3HaeT 3aKOHbI ATOMHOU U ﬂﬂepHOﬁ (bI/I3I/IKI/I, HUMEET NPEACTABIICHUU O NPOABJIICHUU 3TUX 3aKOHOB B €CTECTBECHHBIX HAYKaX

HUJ-2.0IIK-1: Cnoco0eH pemiaTh TUNOBBIE (pr3HUecKHe 321a4H HA OCHOBE annapaTa BbICIIeld MaTeMaTHKH

Cnoco0eH peuaTh TUIIOBBIC 3aJa4y 110 AaTOMHOM M AA€PHOH (PU3UKE HAa OCHOBE amIapara BbICIICH MaTeMaTHKU

NI-3.0IIK-1: UmeeT npeactaBiaenne 06 00JacTH NpAMeHeHU s (U3NYECKUX 3aKOHOB M eCTeCTBeHHO-HAYYHBIX 3HAHUII B
cBOeil mpodecCHOHATBHOMU eI TeJIbHOCTH

Nwmeer npeacrapiaenne 06 001acTH NIPUMEHEHUS 3aKOHOB aTOMHOM U iA€PHOH (PU3UKHU, PU3UKH JIEMEHTAPHBIX YaCTHIL[ B CBOCH
npodeccuoHaNBHON e TeIbHOCTH

OIIK-2: Cnoco6eH npoBOANTL Hay4YHbIe HCCaeJ0BaHus (PU3NYeCKHX 00 bEKTOB, CHCTEM H NPOLECCOB, 00padaTbIBATL U
NPeICTABJIATH IKCIIePUMEHTAIbHbIC IaHHbIE;

HNJI-1.0IK-2: 3naeT MeTOAUKY NPOBeJeHUs (PH3MIECKOr0 IKCIIePUMEHTAa, ClI0co0eH NMPOBOANTDL Gu3nYecKHe H3MEPEeHHS H
00padaTbIBAThL X Pe3yJIbTaThI

3HaeT NPUHIUIBI JHCTBUS PaJloMeTPHUECKOH annapaTyphl, 3HAKOM ¢ (HM3NYECKUMH BEJIMUYMHAMH U €ANHHUIIAMH N3MEPEHUS,
IIPUMEHSAEMBIX B IO3UMETPUU U PATMOMETPUHI

VMeeT npoBOIUTE U3MEPEHHS 1 00pabaThIBaTh UX PE3YNbTATHI

BrageeT onbITOM pabOTHI C AIEKTPOM3MEPUTEIBHEIM, ONTHYECKUM U PaJHOMETPHIESCKUM 00 0py JOBaHUEM




4. CTPYKTYPA U COAEP) KAHUE JTUCIHUIITIMHBI (MO Y JIS)

Kon HanmenoBaHue pa3genos U TeM /BH] Cemectp / | YacoB | Kommneren- | Jlutepatypa | Unte | Ilpumeuanmue
3aHATUS 3aHATUS/ Kypc 110701 DAKT.
Pazgen 1. OcHOBBI KBaHTOBOI GU3NKHN
1.1 1. BonHoBast m kBaHTOBAsI MPUPOA CBETA. 6 2 NA-1.0I1K- JIT.1 2
BonHoBast ¢pynkuus porona /Jlex/ 1 UJ- JI1.2J12.1
2.0I1K-1 J12.3 J12.4
NJI-3.0I1K-
1
1.2 Uzyuenne BHeuHero ¢porosdpdexra. 6 4 NA-1.0I0K- JI1.1 0
Omnpenenenue paboThl BBIX0O/A AIIEKTPOHA 1 UJ- JI1.2J12.1
u octo-sHHo# I1nanka /J1a6/ 3.0IIK-1 J12.3J12.4
NA-1.0I1K-
2
1.3 2. l'unotesa ne bpoiins. CpoiicTBa 6 2 na-1.0IIK- JI1.1 2
BOJIHOBOM (pyHKIMH. COOTHOIIICHUE 1 UJ- JI1.2J12.1
HeomnpeaeneHHocTei ['eitseHOepra. OnbIThI 3.0I1K-1 JI2.3712.4
o nudpakuuu 31ekTpoHa. /Jlex/
1.4 1. Bonns! ne bpoitnsa. CooTHomeHnue 6 2 NA-1.0I1K- JI1.1 0
HeomnpeaeneHHocteit /I1p/ 1 U1- JI1.2J12.1
2.0I0K-1 J12.2J12.3
UA-3.0I0K- J12.4
1
1.5 Pemenne nomamuero 3amanus /Cp/ 6 1 NA-1.0I1K- JI1.1 0
1 UA- JI1.2J12.1
2.0I1K-1 JI2.2J12.3
NA-3.0I1K- J12.4
1
1.6 3. OO1ee ¥ cTallMOHAPHOE YpaBHECHUS 6 2 U-1.0I0K- JI1.1 2
HlIpeaunrepa. [IBuxeHue cBoOOAHOH 1 UA- JI1.2J12.1
yactuibl /Jlex/ 3.0IIK-1 J12.3 J12.4
1.7 4. Yactuua B OTHOMEPHOH M TpEXMEPHOU 6 2 NA-1.0I0K- JI1.1 2
noreHuranbHon sme /Jlex/ 1 UJ- JI1.2J12.1
3.0IIK-1 J12.3 J12.4
1.8 2.Yactuua B OJHOMEpPHOU 6 2 NJI-1.0IIK- JI1.1 0
MOTeHITHATBHON siMe. KBaHTOBBIC 1 UJ- JI1.2J12.1
mwiockocta /TTp/ 2.0I1K-1 J12.3 J12.4
NA-3.0I1K-
1
1.9 3. Yactuma B TpeXMEPHOU MOTEHIIUAIBHOM 6 2 NA-1.0I1K- JI1.1 0
sMe. CreKTp n3ny4eHHs] KBAHTOBBIX 1 UA- JI1.2J12.1
touek /IIp/ 2.0I0K-1 J12.2J12.3
UA-3.0I0K- J12.4
1
1.10 Pemenne nomamuero 3amanus /Cp/ 6 2 NA-1.0I1K- JI1.1 0
1 UA- JI1.2J12.1
2.0I1K-1 J2.2712.3
UA-3.0I0K- J12.4
1
1.11 5. [IpoxoxkeHre YacTHIIBI Yepe3 6 2 NJI-1.0I1K- JI1.1 2
MOTEHIIUATBHEIA Oapbep. TyHHETbHBIN 1 U1- JI1.2J12.1
a¢dexr /Jlex/ 3.0IK-1 J12.3J12.4
1.12 4. OTpakeHHe 4acTUll OT HOTEHIMAIBHOTO 6 2 NA-1.0I1K- JI1.1 0
6apbepa /Tp/ 1 Ua- JI1.2J12.1
2.0I1K-1 J2.27J12.3
NJI-3.0I1K- J12.4

1




1.13 5. TynnenbHbIii 3¢ dext /TIp/ WI-1.0I1K- J1.1
1 UO- JI1.2J12.1
2.0IIK-1 JI2.2 J12.3
NA-3.0I0K- 2.4
1
1.14 Pemenne nomamuero 3amanus /Cp/ NI-1.0I1K- JI1.1
1 NO- JI1.2J12.1
2.0IIK-1 JI2.2 J12.3
NA-3.0I0K- 2.4
1
1.15 6. KBanroBblii ocumuistop /Jlex/ N-1.0I1K- JI1.1
1 UO- JI1.2J12.1
3.0IIK-1 JI2.3 J12.4
1.16 Uzyuenne TyHHenbHOro 3 dexra. CHsTHE NA-1.0I0K- JI1.1
BOJIbTAMIIEPHOU XapaKTEPUCTUKHU U 1 UA- JI1.2J12.1
oIpeie-JIeHUE IapaMeTPOB Ty HHEJIBHOTO 3.0IIK-1 J2.3 J12.4
nuona. /J1a6/
1.17 IMoaroroska x 3amwure 1/p /Cp/ Na-1.0IIK- JI1.1
1 UAa- JI1.2J12.1
3.0IIK-1 J2.3 J12.4
1.18 6. KBanroBsriit ocumnisitop /TIp/ NJ-1.0I1K- J.1
1 NAO- JI1.2712.1
2.0IIK-1 JI2.2J12.3
NA-3.0I1K- J12.4
1
1.19 Pemenune nomamHero 3ananus /Cp/ NI-1.0I1K- JI1.1
1 UO- JI1.2J12.1
2.0IIK-1 J12.2J12.3
NA-3.0I0K- 2.4
1
Pa3gen 2. Atomuas ¢puznka
2.1 7. DKCnepuMeHTaIbHBIC 3aKOHOMEPHOCTH NI-1.0I1K- JI1.1
ATOMHBIX CIIEKTpOB. Moienb atoma 1 UJ- JI1.2J12.1
Tomcona. OmbiT Pesepdopaa. Monensb 3.0IIK-1 JI2.3J12.4
atoma Pesepdopna. Mogens atoma bopa.
OmnbiT @panka u ['epua /Jlex/
2.2 Omsir ©panka u 'epua. /J1ad/ 1JI-1.0IIK- JI1.1
1 UA- JI1.2J12.1
3.0IIK-1 JI2.3 J12.4
NJ-1.0TIK-
2
2.3 8-9. KBanToBO-MexaHNUeCKas MOJIEIb NJ-1.0I1K- JI1.1
aToma. CeKTpbI BOZOPOIOIOT00HBIX 1 UJ- JI1.2J12.1
aToMoB. [IpocTpaHCTBEHHOE KBAaHTOBaHHE 3.0IIK-1 JI12.3J12.4
MOMeHTa UMITyJibca. CIEeKTPHI IETOYHBIX
MetamuioB. /JIex/
2.4 7. CrieKTpBI BOJIOPOIOTIOIOOHBIX Na-1.0I1K- JI1.1
aTomoB. /TIp/ 1 UO- JI1.2712.1
2.0IIK-1 JI2.2 J12.3
NA-3.0I0K- 2.4
1
2.5 8. KBanTOBO-MeXaHUYECKas MOJIC]Ib aTOMa WJ1-1.0I1K- JI1.1
Bopopoxa /Ip/ 1 UJ- JI1.2J12.1
2.0IIK-1 JI2.2 J12.3
NA-3.0I1K- 2.4
1
2.6 9. I[IpocTpaHCTBEHHOE KBAHTOBAHNE NJ-1.0I1K- JI1.1
MoMeHTa umMiyisca /I1p/ 1 UO- JI1.2J12.1
2.0I1K-1 J12.2J12.3
NJ-3.0I1K- 2.4

|




2.7 W3ydeHne cepruaabHBIX 3aKOHOMEPHOCTEH 4 Na-1.0I1K- JI1.1
B CIIEKTPE BOAOPOJA U ONPEIAEICHUE TTOCTO 1 UJ- JI1.2J12.1
-stHHOW Punbepra ¢ momouipro 3.0IIK-1 JI2.3J12.4
MIPU3MEHHOTO CIieKTpocKomna /J1ab/ NA-1.0I0K-
2
2.8 10-11. Omprr Ultepna u l'epnaxa. Crina 4 NI-1.0I1K- JI1.1
anekTpoHa. CiuH-opOuTaIbHOE 1 UJ- JI1.2J12.1
B3amMoelicTBre. MynbTHILIE THOCTh 3.0IIK-1 JI2.3J12.4
CHEKTPOB. MeXaHNYECKUI MOMEHT
MHOTO3JIEKTPOHHOTO aToMa. LS-cBsi3b.JJ-
CBsI3b. MarHUTHBI MOMEHT aToMa.
DddexT 3eemana. DIEKTPOHHBIH
rapaMarHUTHBIA pe3oHaHc. /JIex/
2.9 10. Crektpsl meno4YHbIx atoMoB /I1p/ 2 NA-1.0I0K- JI1.1
1 UAO- JI1.2J12.1
3.0IIK-1 JI2.2J12.3
2.4
2.10 Pemenune nomamHero 3ananus /Cp/ 1,3 Na-1.0IIK- JI1.1
1 UAa- JI1.2J12.1
2.0IIK-1 JI2.2 J12.3
NJ-3.0I1K- J12.4
1
2.11 SnepHblit MarHUTHBIH pe3oHaHc /J1a6/ 4 Na-1.0I1K- JI1.1
1 UO- JI1.2J12.1
3.0IIK-1 JI2.3 J12.4
WA-1.0I0K-
2
2.12 12. Ctpoenre MHOTOYJIEKTPOHHBIX 2 NI-1.0I1K- JI1.1
aTtoMoB. [lepuomuaeckas tabmumma 1 UJ- JI1.2J12.1
XMMHYECKHUX 371eMeHTOB /JIex/ 3.0IIK-1 JI2.3J12.4
2.13 11. XapaxTepucTuueckoe peHTT€HOBCKOE 2 NA-1.0IIK- J1.1
nzinyuenue /Ilp/ 1 UO- JI1.2J12.1
3.0IIK-1 J12.3 J12.4
2.14 Pemenne nomanraero 3amanus /Cp/ 2 NJ1-1.0I1K- JI1.2J12.1
1 NAa- JI2.2J12.3
2.0IIK-1 2.4
NA-3.0I0K-
1
2.15 12. KonebaTenpHO-BpaIaTeIbHbIE 2 N -1.0IIK- J1.1
cnexTpbl Monekyd. /ITp/ 1 UJ- JI1.2J12.1
2.0I1K-1 J12.2J12.3
NJ-3.0I1K- J12.4
1
2.16 13. Monekynbl. CnexTpsl Mojieky. /JIex/ 2 Na-1.0IIK- JI1.1
1 UAa- JI1.2J12.1
3.0IIK-1 2.4
2.17 W3yuenne paauanbHbIX QyHKIMN IS 4 Na-1.0I1K- JI1.1
aToMma Bojopoaa /Jla6/ 1 UJ- JI1.2J12.2
3.0IIK-1 J12.4
2.18 W3ydenue yriaoBsIX (pyHKLHUH aToMa 4 WA-1.0IIK- J1.1
Bojopoaa /J1a6/ 1 UA- JI1.2J12.2
3.0IIK-1 2.4
2.19 13. KonrtponbHas pabora 1o aToMHON 2 NI-1.0I1K- JI1.1
¢duzuke /Tp/ 1 UJ- JI1.2J12.2
2.0IIK-1 J12.3
NA-3.0I1K-
1
Paznen 3. SAnepnast pusuka
3.1 14. CocTaB 1 XapaKTEepPUCTHKU aTOMHOT'O 2 NI-1.0IK- JI1.1
simpa. Macca v oHeprust CBsI3u siipa. 1 UJ- JI1.2J12.1
Mopenu siipa: kanensHasi, o0og04edHas U 3.0IIK-1 JI2.3J12.4

o00o6mmennas. /JIex/




3.2 15. Snepubie cubl. [Tn-Me30HBI Kak 2 Na-1.0I1K- JI1.1
TEPEHOCUYHUKHU CUIHHOTO B3aUMOACHCTBUSL. 1 - JI1.2J12.1
OOMeHHOE B3aUMOJICHCTBHE MEKIY 3.0IIK-1 JI2.3J12.4
HykJIoHaMH. [IpUunHa CylIeCTBOBaHUS
OTPUIATEIBHOTO MATHUTHOTO MOMEHTA
Helitpona. /Jlex/

3.3 16. OcHOBHOH 3aKOH PaJHOAKTUBHOTO 2 Na-1.0I1K- JI1.1
pacnaza. [Ipasuna cmenienus. CemeiicTBa 1 UAa- JI1.2J12.1
paZMOaKTHUBHBIX 3JeMEeHTOB. /JIek/ 3.0IIK-1 JI2.2 J12.3

2.4

3.4 14-15. PagnoakTMBHOCTG. 3aKOH 4 NJ-1.0I1K- JI1.1
paavoaKkTUBHOTO pacnana. AKTUBHOCTh 1 NA- JI1.2J12.1
Hykiauzos. IlornomenHast nosa. 3.0IIK-1 JI2.2 J12.3
ITponukaromas cnocoOHOCTh J12.4
paIMoaKTHBHEIX U3mydeHui /IIp/

3.5 Pemenune nomaninero 3ananus /Cp/ 2 MJI-1.0I1K- JI1.1

1 UAO- JI1.2J12.1
2.0IIK-1 JI2.2 J12.3
NA-3.0I0K- 2.4
1

3.6 Omnpenenenue koddduireHTa 4 NJ-1.0I1K- J.1
TIOTJIOMICHUS PaINOAKTHBHOTO M3ITYICHHUS 1 UJ- JI1.2J12.1
U CHSTHE CYETHOHN XapaKTePUCTUKH 3.0IIK-1 JI2.3J12.4
cyerunka ['eiirepa-Mromepa. /J1a6/ Na-1.0I1K-

2
3.7 IMoaroroBka k 3amure /Cp/ 2,2 NJI1-1.0I1K- JI1.1
1 UO- JI1.2J12.1
3.0IIK-1 JI2.3J12.4
NA-1.0I0K-
2

3.8 17-18. SAnepusie peaxiuu. CeueHue 4 Na-1.0I1K- JI1.1
peakuuu, ee 3aBUCUMOCTb OT TUIIA YaCTHI] 1 UI- JI1.2J12.1
U UX 3HEpruu. Pe3oHaHCHOE MOIIIOLICHHE. 3.0IIK-1 JI2.3 J12.4
Jenenue Tsoxensix saep. Jensmuecs
Matepuanbl. [{enHas peakuus 1 yCJIOBHS
ee moJ/iepKaHusl. 3aMeITUTeTN
HelitpoHoB. Kputnueckas macca. Snepnas
6om0a. SnepHslii peakTop. PeakTops! Boo
-BopsHble (BBOP), kananbpHOrO THIA
(MKD3P), Ha 6bicTpbIx HeliTpoHax. (BH)

Peakrtops! U1 HApaOOTKU OpYKEUHOTO
wryToHus. CyJoBble 1 KOCMUYECKHE
peaxTopsl. /Jlex/

3.9 19. Peakuuu TepMOSZIEPHOTO CUHTE3A. 2 NJ-1.0I1K- JI1.1
Tepmosinepuas 6om6a. [TepcrekTUBE 1 UA- JI1.2J12.1
OCBOCHHUS TEPMOSJIEPHOIO CUHTE3A B 3.0IIK-1 JI2.3J12.4
sHepretuke. [Ipoekt ITER.

TepmosiiepHble peakuny B 3Be3/ax.
VYraepoaubiii nuki. /Jlex/

3.10 16-17. Snepusble peakuu. 3aKOHEI 4 Na-1.0I1K- JI1.1
COXpaHEHUS TPH SACPHBIX PEAKIUIX. 1 UJ- JI1.2J12.1
Snepuast oHepreTHKa. Y CI0BUS 3.0IIK-1 JI2.2 J12.3
IIOJICPXKAHUS IETTHOM peakIiy B SIIEPHOM 2.4
peakrope. Tepmosinepusrii cuntes /I1p/

3.11 Pemenne nomanaero 3amauus /Cp/ 2 NJI-1.0I1K- JI1.1

1 NAO- JI1.2J12.1
2.0IIK-1 JI2.2 J12.3
NA-3.0I0K- 2.4
1

3.12 18. KonrtponbHas padora no ¢gusnke 2 NJ-1.0TIK- J1.1

snpa /TIp/ 1 UJ- J1.2J712.2
2.0I1K-1 J2.3
NA-3.0I0K-

1




Pa3zgen 4. ®uzuka  dJIeMeHTAPHBIX
YacTHIL

4.1 20-22. dynnaMeHTaIbHBIE 6 Na-1.0I1K- JI1.1
B3amMogenicTBrs. Kimaccel aneMeHTapHBIX 1 UJ- JI1.2J12.1
yacTHl. MeTONbI peTHCTpaun 3.0IIK-1 JI2.3J12.4
aJIeMeHTapHbIX YacTul. KocMmuueckue
myyd. YacTUIBl M aHTUYIACTUIBL.  3aKOHBI
COXpaHEHUs B PU3UKE IIEMEHTAPHBIX
yacTull. M3oTonmueckuii crinH.
bapuonnslit 3apsz. JlenToHHOE YKCIIO.

Crpannble yactuupl. Hecoxpanenue
YETHOCTH B clla0bIX B3aumoneiicTpusix. CP
-MHBapHAHTHOCTb. /JIek/

4.2 23-24. Knaccudukauus s1eMeH "Tap HbIX 4 NA-1.0I0K- JI1.1
qacTull. X OCHOBHBIE 1 UJI- JI1.2J12.1
xapakTepuctuku. /Jlex/ 3.0IIK-1 J2.3J12.4

4.3 25. Crpoenue aaponos. Ksapku /JIek/ 2 NJ-1.0TIK- J1.1

1 NA- JI1.2J12.1
3.0IIK-1 JI2.3J12.4

4.4 W3ydeHne TpekoB 3apspKEHHBIX 4 Na-1.0IIK- JI1.1
yactuil,. /JIa6/ 1 UJI- JI1.2J12.1

3.0IIK-1 J2.3 J12.4
NA-1.0I0K-
2
4.5 IMoaroroBka  3amure /Cp/ 2 Na-1.0I1K- JI1.1
1 - JI1.2J12.1
3.0IIK-1 JI2.3J12.4
NA-1.0I0K-
2
Pazpnea 5. Koncynbranuu
5.1 Koncynbranus no nucuumiuae /Kone/ 2,5 Na-1.0I1K-
1 UO-
2.0I1K-1
WJ-3.0I1K-
1 UO-
1.0IIK-2
Paznen 6. [Ipome:xyTouHasi aTrecTanus
(3K3ameH)
6.1 [ToaroroBka K 3k3aMeHy /DK3aMeH/ 34,75 | UO-1.0IIK-
1 UJI-
2.0I1K-1
NJ-3.0I1K-
1 NAO-
1.0IIK-2
6.2 Kontpons CP /KCPATT/ 0,25 NJI-1.0I1K-
1 NAO-
2.0IIK-1
NA-3.0I0K-
1 UAa-
1.0IIK-2
6.3 KonTaktHas pabota /KoHcOk/ 1 NJ-1.0I1K-
1 UO-
2.0IIK-1
NA-3.0I0K-
1 UO-
1.0IIK-2

5. ®OHJ] OIEHOYHBIX CPEJICTB

5.1. IlosicHUuTeIbHAS 3aMMHCKA

DopmupyeTcst OTASIBHBIM JOKYMEHTOM B COOTBETCTBUH ¢ [lomoxkeHneM o ¢oHze oneHouHBIX cpencts [AIY.

5.2. OueHo4YHbIe cpeACTBA I TEKYILIEero KOHTPOJIS

5.3. Tembl NUCbMEHHBIX padoT (3cce, pedepaThl, KypcoBblie padoThl U Ip.)




5.4. OueHo4HBbIE cpeACTBA A/l MPOMEKYTOYHOM ATTeCTAIUH

OK3aMeHaI[OHHbIE BOIIPOCHI

1. OcHOBHBIE CBOICTBA 3JIEKTPOMArHUTHOTO U3My4eHuUs. BoaHOBas mpupoaa ceera. Y paBHEHUE FIEKTPOMAarHUTHON
BOJIHBI B JICHCTBUTEIEHOM U KOMIIJIEKCHOM BH/IE.

2. OcHOBHBIE CBOWCTBA 3JIEKTPOMAarHUTHOTO U3mydeHus. KBaHToBast mpuposa cBera. @OTOH U €ro XapakTepUCTUKH.
CBsI3b BOJTHOBBIX M KBAHTOBBIX XapaKTePHCTHK cBeTa. BoHoBas GpyHkuus GpoToHa.

3. DKceprMeHTaTFHOE MTOATBEPKICHNE KBAHTOBON IMPHPOB! cBeTa: onbIThl CToneroBa, Komnro-Ha, Basuiosa,
Teiinopa.

4. BonHOBEIE cBOicTBa MUKpodacTull. @opmyna ne bpoitnsa. BomHoBas hyHKIms cBoOo1HO# gac-Tuiibl. OCHOBHBIE
CBOMCTBa BOJTHOBOW (DYHKIIHH.

5. Tlonsitue o BomHOBOM makere. ['pymmoBas u (a3zoBasi ckopocTH BoJH Ae bpoiins. BepositHocTHas nHTepnpeTanys
BOJIHOBOM (DYHKITHH.

6. CooTHomrenue HeonpenenenHocreil ['eiizenbepra. Ero BeIBo M3 ypaBHEHHI BOTHOBOH ONTHKH M MEXaHUKH.
ConpspxkenHble BennuuHbl. [Ipuaimn coorsercTBus B popmynuposke [ eiizenbep-ra.

7. DKcieprMeHTabHOE MOATBEPXKIeHNE THIoTe3sl 1e bpoiins: oneiter leBrccona u xepmepa, TapTakoBCKOTO
Tomcona, ®abpukanra.

8. Ilonnoe u cranmonapHoe ypaBHeHus Llpeaunrepa. CraroHapHbie COCTOSHUSA. PU3NIECKUN CMBICI BOTHOBOM
(hyHKIHH.

9. Pemenne ypaBuenns Illpeannrepa s cBOOOIHON YacTHIIBL.

10. Yactuma B 0fHOMEpHOH MOTEHNHAIBHOH siMe. BomHoBbIe dyHKkInn wactuisl. KBantoBanue sHeprum. [IpuHimmn
cooTtBercTBHs B hopmynuposke bopa.

11. Yactuma B TpeXMEpHOM TOTEHIIMAIEHOM SIIUKE. BRIposK/IeHHBIE YPOBHU SHEPTUH.

12. IIpoxoskaeHne YacTHIBI Yepe3 MOTeHIHANbHBIH Oapbep. BoaHOBbIE (DYHKIIMY YaCTHIIBL.

13. KoaddunueHT nmpo3pavyHocTy noTeHIuanbHoro 6apbepa. TyHHenbHbIN 3¢ dext. CoxpaHeHue 3Hepruu npu
TYHHENBHOM Y deKTe.

14. TpoxokaeHue 4acTHIB HaJl 0apbepoM B BUJIE MTOTEHIMAILHOH cTyreHu. Ee oTpaxkeHue ot 6apbepa, DddexTrBHas
TITyOWHa IPOHUKHOBEHHS.

15. OcHOBHEBIE 3KCIIEpUMEHTAIbHBIE 3aKOHOMEPHOCTH aTOMHBIX CIIeKTpoB. CrekTp atoma Bogopo-aa. O6o0mieHHast
dhopmyna baxsmepa. Tepmol. KomOuHanmonHeIi npuHIun PuTia.

16. Mopens atoma ToMmcona u simepHasi Mmogens aroma. OnbiTel Pesepdopra.

17. KommaectBeHHast Teopus paccessHus anbda-gactui. ©opmyna Pesepdopma.

18. Monens aroma bopa. Tlocrynarsl bopa. DHepreTruueckrue ypoBHH aToMa BOJOPO/IA.

19. Bomopomonono0OHbie atoMbl B Teopuu bopa. [lepexonnslit xapaktep Teopuu bopa.

20. DxcrnepuMeHTalbHOE MOATBEpkAeHNE TocTyaaToB bopa. OnbiT dpanka-I'epia.

21. KBanTOBO-MeXxaHHYECKask MOAENb aToMa. BomHOBBIE pyHKIIMK aToMa BOJIOPOAA. ITPABHIIA KBAaH-TOBAHMUS SHEPTHUH,
MOMEHTa UMITYJIbCa, TIPOSKITNH MOMEHTa UMITyJbca. Kimaccudukarust seK-TpOHHBIX YPOBHEH.

22. KBaHTOBO-MexaHH4YecKast Mozenb aroma. CriekTp aroma Bojopoaa. [Ipasuia orbopa. Meracra-OMIbHBIE COCTOSHHS.
IIpocTpaHcTBEHHOE KBAHTOBAaHUE MOMEHTA UMITYJIbCA.

23. OpOuTanbHbBIIl MAarHUTHBII MOMEHT 3JIeKTpoHa B atoMe (pubimxkenune bopa). Marneron bopa. [IpononbHeiii u
nornepeuHbIit 3¢ dekTh 3eemMaHa.

24. Omnsrt lllTepna u I'epnaxa. CrivH d51€KTpoOHA.

25. CniuH-opbuTanbHoe B3auMozaeiicTBie. TOHKast CTPYKTYpa CIIEKTPaTbHBIX JIMHHH.

26. [IpyHIMN HEPA3TMIMMOCTH TOXJIECTBEHHBIX YacTUI] ¥ PUHIUI 3anpeTa [laynu. bo3oHs! 1 (hepMIOHEL.
PacrnipezieneHye 3J€KTPOHOB B MHOTORJIEKTPOHHOM aTOME I10 COCTOSIHUSIM.

27. Tllepromuueckast TabnKIa XUMHYIECKUX dNieMeHTOB MeHn/esneeBa. [Topsiaok 3amoiiHeHunst 31eK-TPOHHBIX 000JI0YEK.
3aBUCHMOCTh CBOMCTB 3JIEMEHTA OT AJIEKTPOHHOU KOH(MUTYpAIHH.

28. IIpoTOHHO-HEUTPOHHAsI MOZIENb CTPOEHUs siipa. OCHOBHBIE CBOMCTBA HYKJIOHOB. XapaKTepU-CTUKU Aep. DHEeprus
cBs13u. [lepnogaHOCTh SiIepHBIX CBOMCTB.

29. SInepHble CHIIBI, X OCHOBHBIE CBOMCTBA. OOMEHHBIN XapakTep CHILHOTO B3auMoaeicTBusL. [11-Me30HbI.

30. Mopenu aToOMHOTO siapa, uX kinaccudukanus. KarnensHas Mogens sapa.

31. ObonouedHas 1 KOJUIEKTHBHAS (0000IIeHHAs) MOJIEH aTOMHOTO S/Ipa.

32. OtkpeiTHE paanoakTUBHOCTH. OCHOBHBIE BUIBI PaAHOAKTHBHOCTU. 3aKOHOMEPHOCTH CIIOHTAH-HOTO paciiaja TSKEIBIX
sqep. BHyTpEeHHEH KOHBEPCHH DIIEKTPOHOB, IIPOTOHHOH pai0aKTHBHO-CTH.

33. 3akoH paanoaKTUBHOTO pacnaja. [IpaBuna cMmenienus. CeMelcTBa paiMOAKTUBHBIX 2JIEMEHTOB.

34. OcHOBHBIC 3aKOHOMEPHOCTH aNb(a-pacmnaja.

35. OcHOBHEIE 3aKOHOMEPHOCTH OeTa-pacmana. OTKpBITHE HEHTPUHO.

36. 'amma-pacnap simep. Db dext Meccbayspa, ero MpruMeHEHHE.

37. SnepHble peakiyn, NX Kiaccuukanus. 3aKOHBI COXPaHEHUS TPH SACPHBIX PEaKIsIX. JHepre-THIeckuii ddhdexrt
peakun. IloporoBast SHEPrHs PEaKIHH.

38. Peaknus neneHus TsoxenbIx saep. Llemusle peakiuu. SnepHslil peaktop. SnepHas sHepreTuka.

39. Peaxius crnustHuUS JeTKuX siiep. Vicrounuk sHepruu 38e3/. [IpoGiema yrpasiseMoro TepMo-sJepHOTo CHHTE3A.
40. DnemeHTapHbIE YaCTUIIBI M aHTUYACTUIBI. OCHOBHBIE XapaKTEPUCTUKH IEMEHTAPHBIX YaCTHIl. 3aKOHBI COXpAaHEHUs B
(hm3MKe BEICOKMX 3HEPTHH.

41. Mertop! HaOMIOACHNS ¥ PETHCTPAMU PaJOaKTHBHBIX N3Ty4eHUH N YaCTHIl: CIMHTHIULIINOH-HBIN CUETUHK,




YEPEHKOBCKUH CUETUYMK, HOHU3AIMOHHAS KaMepa, Ta30pa3psIIHbIN cueTurK, kamepa BuibcoHa, my3blpbKoBasi Kamepa, UCKpoBast
KaMepa, METOJT ACPHBIX (HOTOIMYITHCHIA.

42. YCKOpUTEH 3apsDKSHHBIX YaCTHIL: JIMHEHHBIC PE30HAHCHBIC YCKOPUTEIH, OETaTPpOH, ITUKIOTPOH, (a30TpoH,

CHHXPOTpPOH, CUHXPO(hA30TPOH,- UX YCTPOKCTBO M MPUHIIUI ICHCTBHUS.

43. dynamMeHTanbHbIe B3auMoieiicTBus Kitaccudukanus 3jeMeHTapHbIX YaCTHI] [0 THIIAM B3au-MO/ICHCTBHIA.

44. Cnoxnas cTpykTypa anpoHoB. KBapku. Apomart. I[ger. [Ipuammn konpaitaMeHTa.

6. YYHAEBHO-METOJINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIVIMHBI (MOZLY JIs1)

6.1. PexomeHnayemas JutepaTypa

6.1.1. OcHoBHas1 TUTEPaTYypa

ABTOpBI, COCTaBUTENN 3arnaBue W3patenbcTBO, rog On. aapec
JI1.1 | Munantses B.I1. AtomHast pu3rKa: y4eOHUK U NPAKTUKYM IS Mockaa: FOpaiir,
aKaJIeMHUYeCKOro OakanaBpuara 2017
JI1.2 | Cagenner 1.B. Kypc obmeii ¢pusuxu. T. 3. KBanToBas ontuka. Cankr-IletepOypr:
AtomHuas pusuka. Ousuka TBEpAOrO TENA. Jlanb, 2016
®u3MKa aTOMHOTO s/pa U AJIEMEHTapHBIX
YacTHL: B 3-X T.: y4eOHHUK
6.1.2. lononHUTEIbHAS JIUTEPAaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBO, roj On. agpec
JI2.1 | CagenbeB U.B. Kypc obmeit pm3uku. Ku.5. KBanToBas ontuka. Mockga: Actpens,
ArtomHuas pusuka. Ousznka TBEpAOTO TENA. 2004
®du3MKa aTOMHOTO A7pa U MIEMEHTapHBIX
YacCTHUL(: B 5-H KH.
JI2.2 | Yepror A.T'., BopoOber |3amaunuk no ¢usuke: yueOHOE mocodue s Mockga: Beicmas
AA. BY30B mkona, 1981
JI2.3 | Bonbkenmreitn B.C. COopHUK 33124 1Mo o0memMy Kypcy GU3UKH: Cankt-IletepOypr:
yueOHOe ocobue Kamxasiit mup, 2006
J12.4 | Tpopumosa T.H. Kypc ¢usukn: yaeOHUK 1 By30B Mockga: Beicmas
mkona, 1985
6.3.1 [lepeyeHb MPOrpaMMHOT0 OGecTiedeHUsI
6.3.1.1 | 7-Zip
6.3.1.2
6.3.1.3 | Adobe Reader
6.3.1.4 | Internet Explorer/ Edge
6.3.1.5 [MS Office
6.3.1.6 | Kaspersky Endpoint Security ms 6m3neca CTAHIAPTHBIA
6.3.1.7 [MS WINDOWS
6.3.1.8 [NVDA
6.3.2 llepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | MexBy30BCKas NeKTpoHHAast OnOImoTeKa
6.3.2.2 | Onektponno-6ubnroTeuHas cucrema [IPRbooks
7. OBPA3OBATEJIBHBIE TEXHOJIOTUHN
npoOieMHas JEKIHS
mopTdono
8. MATEPUAJIbBHO-TEXHUYECKOE OBECITEYEHHUE JUCHUIIJIMHBI (MOAYJIS)
Homep aynutopuu | Ha3zHayeHue OcHOBHOe OCHALLleHue
214 B1 Kabuner meronnku npenoaBanns GU3NKA. | YUEHHUUECKas TOCKa, MYITbTUMEANATIPOEKTOP, KOMITBIOTED,
YueOHast ayaAuTOPUS IS TIPOBEACHUS 9KpaH, IOCaI0YHBIC MecTa 00yJaroIHXCs (TI0 KOJINIECTBY
3aHATUN JCKIIMOHHOTO THIIA, 3aHATHH oOyJaromuxcs), padodee MECTO TPETo aBaTeNs

CEMUHApPCKOIo TUIIA, KypCOBOIO
POEKTUPOBAHUS (BBIIOIHEHHUS KYPCOBBIX
paboT), rPYNMOBBIX U UHIMBHIYaIbHBIX
KOHCYJbTALMM, TEKYILIETO KOHTPOJIS U
MPOMEXKYTOUHON aTTecTallul




207 b1 JlabopaTopust ONTHKH M aTOMHOW (DH3HKH. VYcTaHoBKa 71 OIpeAeeHns] Pe30HaHCHOTO IOTEHIaNa

YuebHas ayauTOpHs ISl TPOBEICHUS MetogoM @panka u 'epua OIIK 02. Cuéruuk I'elirepa,
3aHATUH JIEKLIMOHHOTO THUIIA, 3aHATHI TpyOku cnekTpanbHbie TCY ¢ BBICOKOBOJIBTHBIM
CEMUHAPCKOI'0 THIA, KypCOBOTO HCTOYHHMKOM, crieKTporpad. MoaynsHO-y4eOHBbII KOMILIEKC
MPOEKTUPOBAHUSA (BBITTOTHEHHS KyPCOBBIX «KBanrosas onrtuka». MYK-OK (p-Bo OOO «OrmsiTHBIE
paboT), rPYNIOBEIX U UHIUBHIYaIbHBIX npubopsr», HoBocnbupcek). MoaynbHO-y4eOHBIH KOMILTEKC
KOHCYJIbTAINH, TEKYIEro KOHTPOJISI U «Duznyeckne 0CHOBHI AeKTpoHUKN). MYK-®OD1 (1p-Bo
MIPOMEXKYTOUHOM aTTecTaluu 00O «OmeitHEIC TPHOOPBD, HoBoCHOMpCK). [Tocanounkie

MecTa 00yJaromuxcs (TI0 KOIMIECTBY 00yJatoNIuxcs),
pabouee MeCTO IpenojaBaresis. y4eHHIecKas T0CKa

211 B1 KommeroTepHsiii kitace. YuebHas ayautopus | Pabodee mecto npenonasarens. [locamodnsie mecra
JUTSL TIPOBEACHUS 3aHSATUHN JIEKIIMOHHOTO obOygaromuxcs (0 KOIMIECTBY 00yJaronTuxcs),
THIIA, 3aHSITHI CEMHHApCKOro Tuia, KOMIIBIOTEPEI € JOCTYIIOM K I/IHTepHeT

KYPCOBOTO MTPOSKTUPOBAHUS (BHITIOIHEHHS
KYPCOBBIX paboT), TPYIIIOBBIX U
WHIUBHUYaJIbHBIX KOHCYJIBTAllN, TEKYIIIETO
KOHTPOJISA ¥ IPOMEXKYTOYHOM aTTeCTaIUH.
IMomemienue 17151 caMOCTOSITENILHON pabOThI

9. METOAUYECKHUE YKA3ZAHUWSA 1)1 OBYYAIOIIIUXCSA ITO OCBOEHUIO JUCIHUIIJINHBI (MOAY JIs)

Jlexuuu, ¢ OJJHOH CTOPOHBI — 3TO OJJHA M3 OCHOBHBIX (hOPM yUeOHBIX 3aHATHI B BBICIIMX yUeOHBIX 3aBEICHHSAX, IPEICTABIIIOMAs
co0oii cucTeMaTHyeckoe, OCIeI0BaTeNIbHOE YCTHOE M3JI0KEHHEe IPeTioaBaTelIeM OlpeIeIeHHOT0 pas/eiia KOHKPETHOW HayKH I
y4eOHOM AUCHUILIHHEL, ¢ APYroi — 3To ocobas GpopMa caMOCTOSTENBEHOH pabOTHI ¢ yueOHBIM MaTepHaioM. JIeKIus He 3aMeHseT
c000ii KHHUTY, OHA TOJIBKO IOJTAJIKUBAET K HEH, paCKpBIBask TEMY, IPOOIEMyY, BBIIEISS IIIaBHOE, CYIECTBEHHOE, Ha UTO CIEIyeT
00paTHTh BHUMaHHUE, YKa3bIBaeT ITyTH, KOTOPHIM HY>KHO CJIeJ0BaTh, TOOMBasCh TITyOOKOr0 IIOHMMAHUS OCTaBICHHON TPOOIE MBI, a
He 00IIel KapTHHEIL.

PaboTa Ha JIeKIIUH — 3TO CJIOKHBINA MPOLIECC, KOTOPBIH BKIIIOYAET B ce0s TAKHE 3JIEMEHTHI KaK CIIyIIaHHE, OCMBICIICHHE U COOCTBEHHO
KOHCIIEKTUPOBAHUEC. I[J'IH TOro, 4TOOBI JICKIMS BBIIIOJIHWIJIA CBOC HA3HAYCHUC, BA2KHO ITIOAIOTOBUTHCS K HEH U ee 3aIlnicu cuec 10
IPHUXO0/ia MPenoAaBaTess B ayIUTOPHIO. bes aToro nanpHeiinee BOCIPUATHE JIEKIIUU CTAHOBUTCS CJIOXKHBIM. JIEKINs B YHUBEpCUTETE
paccuuTaHa Ha MOATOTOBIECHHYIO ayquTopuio. [IpenonaBarens uznaraet o000l BONIPOC, OPHEHTUPYACH Ha T€ 3HAHUS, KOTOPbIE
JOJI2KHBI OBITH Y CTYACHTOB, YCBOMBIINX MaTCpHajl BCEX MPCABLAYIIINX HCKHHﬁ.BaKHO HAay4YUTHCA CIYIIATh NPETIOAaBaTeIs BO BPEMsL
JICKOUH, TOAACPKUBATE HEIIPEPHIBHOC BHUMAHUEC K BBICTYNAIOIICMY.

OnHako, OHOTO CIyIIaHUs HepocTaTouHo. HeoOxoauMo ¢pukcupoBaTh, 3aUCHIBATH TOT MOTOK HH(GOPMALIUH, KOTOPEIH coodmaeTcs
BO BPCMs JICKINU — HAYUYUTHCSA BECTH KOHCIICKT JICKIIUH, TAC (bOpMyJ'II/IpOBaJ'[I/ICI) ObI HanboEe BaXKHBIE MOMCHTBI, OCHOBHBIC
HIOJIOXKEHUS, 3JIaracMble JJEKTOpoM. J[Jis BeJeHNUsI KOHCIIEKTa JICKIUH CJIeyeT UCIIONb30BaTh TeTpaab. BeaeHne KoHCTIEKTa Ha
JIMCTOYKAX HE PECKOMCHAYCTCs, ITOCKOJIBKY OHU HE TaK yZIO6HI)I B UCIIOJIb30BAHUU U 9aCTO TCPSAIOTCA. HpI/I OCbOpMHCHI/II/I KOHCIICKTa
JIEKLIUH HEOOXOMMO OCTABISTh MOJS, TAE CTYACHT MOXKET 3aIIMCaTh CBOM COOCTBEHHBIC MBICIIH, BO3HHKAIOLIHE NapaIeIbHO C
MBICJISIMH, BBICKAQ3aHHBIMHU JISKTOPOM, & TAKXKE BOMPOCHI, KOTOPbIE MOTYT BO3HHKHYTh B POLIECCE CIAYILIAHUS, YTOOBI MOMYYHUTh Ha
HHUX OTBETHI IIPH CAMOCTOATENBFHON MPpopaboTKe MaTeprana JEKUUH, IPH U3YUYCHUH PEKOMEHIOBAHHON JTUTEPATyPhl WU
HETIOCPEACTBEHHO Yy IperogaBaTeis B KoHIE JieKuui. CocTaBiisisl KOHCHEKT JIEKIMH, CIIeyeT OCTaBIIsATh 3HAYUTEIIbHBIA HHTEPBAI
MEXAY CTPOYKAaMH. DTO CBSI3aHO C TE€M, YTO MHOTI'/Ia BOZHUKAET HEOOXOAMMOCTb BIMCATh B IEPBOHAYAIBHBIA TEKCT JIEKIIUHU OJHY WU
HECKOJILKO CTPOYEK, UMEIOLIUX NPUHIUINAIbHOE 3HaUCHUE U IOUSPIHYTHIX U3 APYTUX UCTOYHUKOB. PaccTosiHUEe MEXy CTpOKaMU
HEeo0XOUMO TaKXe A I0YePKUBAaHUS CIOB WX LIENbIX IPYII CJIOB (TaKOe IMOJUEPKUBAHUE BBI3BIBACTCS HEOOXOAUMOCTBIO
IpuBJIeYb BHUMAHUE K JAHHOMY MECTY B TEKCTE IIPU IOBTOPHOM 4TeHHHM). OOBIYHO IO4 EPKUBAIOT ONPECTICHHS, BBIBOIBL.

Taxoke BaXKHO IOJHOCTBIO 0€3 BCAKUX M3MEHEHUH BHOCUTh B T€TPajb CXEMbI, TAOIULIbI, YEPTEXKH U T.II., €CJIM OHU MIPEIIONaraloTcs
B JIeKIMY. {7151 TOro, 4TOOBI COBMECTUTH MEXAHHUYECKYIO 3aIIUCh € IIOYTU JOCIOBHBIM (PUKCHPOBaHHEM HanOoJIee BaXKHBIX
HO.HO)KeHPIﬁ, MOXHO HCIOJb30BaTh CUCTEMBI YCIIOBHBIX COKpaLueHPIﬁ. B MEPBYIO O4Y€PEAb COKpAIarOTCs AJIMHHBIC CJIOBA U TC, YTO
MIOBTOPSIIOTCS B PEUH JIEKTOpa Jalie Bcero. [Ipu 95ToM caMo coKpalleHre JOJDKHO OBITh O BOZMOXKHOCTH KPaTKUM.

Cemunapckue (mpaxTuueckue) 3aHsaTus CaMocTosTeNbHas paboTa CTYIeHTOB 110 MOATOTOBKE K CEMHHAPCKOMY (IIPaKTHYECKOMY)
3aHSATHIO TOJDKHA HAYMHATHCS ¢ O3HAKOMIICHHS C IUNITAHOM CEMHHAPCKOTO (IIPaKTHYECKOT0) 3aHATHs, KOTOPHIH BKIIOYAeT B ceOs
BONPOCHI, BRIHOCHMBIE Ha 00CYKICHHE, PEKOMEHIAIIMH N0 MOArOTOBKE K CEMHHApy (MMPaKTHYECKOMY 3aHSTHIO), PEKOMEHIYEMYIO
JHUTEPATypy K Teme. M3ydeHune MaTeprana clielyeT HadaTh ¢ IPOCMOTPa KOHCIIEKTOB JISKIMH. BOCCTAHOBHB B MaMSATH MaTepual,
CTYICHT IPUBOAUT B CHCTEMY OCHOBHBIE ITOJIOXKEHUS TEMBI, BOITPOCHI TEMBI, BBLIIEISISL B HEH IIIaBHOE U HOBOE, HA YTO 00pa Iaioch
BHMMaHHE B JICKIIMH. 3aTeM cJeyeT BHUMATEIbHO IPOYHTATH COOTBETCTBYIOIIYIO T1aBy yUeOHHKA.

st Gonee yriryOIeHHOTO N3YYEHHsI BOIIPOCOB PEKOMEHIYETCSl KOHCIIEKTHPOBaHHE OCHOBHOW M JOIIOJHUTEIILHON JINTEPATYPBL
YuTas peKOMEHIOBaHHY IO JUTEPATYPY, HE CTOUT MACCHBHO IPUHUMATH K CBEICHHIO BCE HANIMCAHHOE, CIeIyeT aHAIN3HUPOBATh TEKCT,
JIyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH I10 X0y YTCHHs, KOTOPbIC MPEBPAIIAIOT YTCHUE B MPOLIECC. 3alUCH MOT'YT BECTHCH B
pa3nu4HOiN opMe: pa3BEepHYTHIX U MPOCTHIX [UIAHOB, BBIIHCOK (TE3HCOB), aHHOTALUHA ¥ KOHCIICKTOB.

ITonoOpas, oTpaboTaB MaTepHai U YCBOMB €0, CTYACHT JOJDKEH HauaTh HEMOCPEACTBCHHYIO IIOATOTOBKY CBOETO BBICTYIUICHUS Ha
CEMHHApPCKOM (TIPAKTHYECKOM) 3aHATHH JIIS YETO CIEAyeT NPOIyMaTh, KAK OTBETHTh Ha Ka)Iblii BOIPOC TEMBI.

ITo kaxxoMy BOIPOCY IUIaHA 3aHATHIH HEOOXOMMO MOJrOTOBUTHCS K YCTHOMY COOOIICHHIO (5-10 MHH.), OBITH TOTOBBIM ITPUHSTH
ydacTue B 00CYKICHHH U IOMOJHCHUH JIOKIAI0B U COOOIIeHHH (10 5 MHH.).

BrIcTyIIeHHE HA CEMHHAPCKOM (MPAKTHYECKOM) 3aHSATHH JIOJDKHO YIOBIETBOPATH CICAYIOIIUM TpeOOBAHHSIM: B HEM H3JIAral0TCs




TECOPETUYCCKHUE MOAXOABI K paCCMAaTPUBAEMOMY BOIIPOCY, NACTCA aHAJIN3 IIPUHINIIOB, 3aKOHOB, TOHATHN U KaTeFOprI;
TCOPETUYECCKUE MMOJIOKECHUA NOAKPECIUIAOTCA (baKTaMI/I, npuMepaMu, BbICTYIIJICHUE TOJDKHO OBITH aApryMmMCeHTHUPOBaHHBIM.

JlaGopaTopHble pabOTHI ABIAIOTCS OCHOBHBIMU BHJaMU Y4€OHBIX 3aHATUH, HAIIPaBICHHBIMU Ha SKCIEPUMEHTANIbHOE (IPaKTUYECKOE)
HOATBEPIKACHHUE TEOPETHYESCKUX IOJIOKEHUH U (OpMHUpOBaHUE 00IIEIPOheCcCHOHANBHBIX U IPO(eCCHOHATBHBIX KOMIETeHIMH. OHI
COCTaBJIIIOT Ba)KHYIO YacTh TEOPETUIECKON U MPOhecCHOHATBHON NPAKTHIECKON ITOATOTOBKH.

B nporecce nabopaTopHOH pabOTH! KaK BUAA Y4€OHOTO 3aHATUS CTYACHTHI BBIIONHAIOT OQHO WIK HECKOJBKO 3aJaHUH IO
PYKOBOJCTBOM IIPENOAABATENSI B COOTBETCTBIM C U3ydaeMbIM COZIEpKaHHEM YyueOHOTro MaTepHana.

I[Tpu BeIMOTHEHUH 00YYaIOIMMUCS Ta00PaTOPHBIX PadOT 3HAUMMBIM KOMIIOHEHTOM CTAHOBSTCS IPAKTHICCKUE 3aTaHUS C
UCTIOIb30BaHUEM KOMITBIOTEPHON TeXHHUKH, TaOOPaTOPHO - MPUOOPHOTo 000pyIOBaHUS U Ap. BrImonHeHne cTyeHTaMu
71a00paTOPHBIX PadOT MPOBOAUTCS C LEIbI0: (POPMUPOBAHUS YMEHHH, TPAKTHIECKOTO OIBITA (B COOTBETCTBHHU C TPEOOBAHUAMHE K
pe3yabTaTaM OCBOCHUS AUCUUILINHEL, 1 HA OCHOBAHUM IEepeyHs (OPMUPYEMBIX KOMIIETCHIINH, YCTAaHOBICHHBIMU pabodei
IPOrpaMMOil TUCIUILIIHEL), 0000IIeHNs, CHCTEMATH3aIIHY, YTITy0IeHHs, 3aKPETICHNS [0JIY9IeHHBIX TEOPETUUCCKHUX 3HAHUH,
COBEPIICHCTBOBAHUS YMEHUH MPUMEHSTh IOJIydeHHbIE 3HAHUS Ha MIPAKTHKE.

CocTaB 3aJaHuii A1 1a00paTOPHOH PabOThl AOJDKEH OBITH CIUIAHUPOBAH C PACYETOM, YTOOBI 33 OTBEJIEHHOE BPeMsl OHU MOTJIU OBITH
BBINOJHCHBI KAYECTBEHHO OOJIBIINHCTBOM CTYACHTOB.

IMpu nIaHUpOBaHMH JIAOOPATOPHEIX PAabOT CIIEAYET YUHTHIBATH, YTO B XOJ€ BHITOJIHEHHUS 33JaHU y CTyACHTOB (POPMHUPYIOTCS
YMEHHS ¥ IPAKTHYCCKHUIT OIBIT pabOThI C Pa3IMYHBIME IPUOOPAMH, YCTAHOBKAMH, Ta00PaTOPHBIM 000pyIOBAaHHEM, aNapaTypoH,
IpOrpaMMaMH U JIp., KOTOPBIE MOT'YT COCTABIIATh YaCTh NPOheCCUOHATBHON IPAKTUIECKON IIOJTOTOBKHY, a TAKXKE
uccieoBaTeNbCKUEe YMeHUs (HaOmo1aTh, CpaBHUBATh, aHATU3UPOBATh, YCTAHABIUBAThH 3aBUCUMOCTH, JIEJIaTh BHIBOABI U 0000IIEHHU S,
CaMOCTOSITENILHO BECTU HCCIIEA0BaHUE, OPOPMIATH PE3YIbTATHI).

BeinonHeHU10 1a00paTOPHBIX PaboT NpeIIeCTBYET IPOBEPKA 3HAHUN CTYJEHTOB - UX TE€OPETUYECKOH FTOTOBHOCTH K BBIIOIHEHUIO
3a7aHUS.

@DopMbl OpraHu3alvy CTYACHTOB IPH NPOBEAEHUU Ja00OPaTOPHBIX PaboT: PpOHTANbHAS, ITPYNIIOBas U UHAUBUAYyanbHas. [Ipu
(poHTanbHOI hopMe OpraHU3aLUK 3aHATHI BCe CTYACHTHI BHIIOIHAIOT OAHOBPEMEHHO OJHY U Ty e paboty. IIpu rpynmnoBoii
(opMe opraHM3aIMU 3aHATHI OJHA U Ta e PaboTa BEIIONHACTCS IPyNIaMu 1o 2 - 5 genosek. [Ipn nHIMBH AyansHOH Gopme
OpTaHM3aIlNH 3aHATHH KaXIBIH CTY/ICHT BHIIONHACT HHINBHIYaIbHOE 3aJaHHE.

Texymuit KOHTPONb yUeOHBIX JOCTIKEHHH 10 pe3yIbTaTaM BHITOIHEHHUS Ta00OPaTOPHBIX PabOT IMPOBOIUTCS B COOTBETCTBHH C
CHCTEMOH OLleHUBaHHMS (PEHTHHIOBO, HAKOMHUTENBHON H JIp.), a Takke GopMaMu 1 MeTogaMH (KaK TPaTUIHOHHBIMH, TaK H
MHHOBAIIMOHHBIMH, BKITI0Yasi KOMITBIOTEpHBIE TEXHOJOTHH), yKa3aHHBIMH B pabodeil mporpaMMe TUCIUILIAHEL (MOmyIst). Tekymuii
KOHTPOJIb TIPOBOJUTCA B IpeJelaX yIeOHOro BpeMEHH, OTBEJCHHOTO pabodnM yueOHBIM IIaHOM Ha OCBOCHHE JHCIHILIHHEL
Pe3yIbTATHI 3aHOCSTCS B JKypHAI YIeOHBIX 3aHATHIL.

O0beM BpeMeHH, OTBOJIMMEIN Ha BHIITOJIHEHUE JTa00paTOPHBIX padoT, IIAaHUPYETCsl B COOTBETCTBHHU ¢ yueOHbBIM rmianom OITOTI.
INepedens nabopaTopHbIX pabot B PI1J], a Takke KONMYECTBO YaCOB HA MX IIPOBEJICHNUE TODKHBI 00eCIIeINBATh PeaTn3aliio
TpeOOBaHHI K 3HAHHAM, YMCHUSM H IIPAKTHYCCKOMY OIIBITY CTYACHTA 110 AUCIHILTHHE (MOIYyII0) cooTBeTcTBYIomEei OITOIL

CaMocTosTensHas pabdoTa 00ydarouXcs— 3TO INTaHUpyeMast yueOHast, yaeOHO-HCClIeI0BaTeIbCKas, HaAyYHO-HCCIIeI0BAaTeIIbCKAs
paboTa, BEIMOJIHAEMAs! BO BHEAYAUTOPHOE BpeMs IO 3aJaHUIO U MIPH METOAUYECKOM PYKOBOJCTBE IPENOAaBaTENs, HO Oe3 ero
HETIOCPEACTBEHHOTO YJaCTHSL.

O0BeM caMOCTOsTETIBHON paboTHI onpeaenseTcs yIeOHbIM IIIAHOM OCHOBHOH NpodeccHoHaIbHOM 00pa30BaTeIbHONIPOrpaMMBI
(OIIOII), pabGoyeit mporpaMMON AUCIMITIMHEI (MOIYJIS).

CamocTosTesnbpHas paboTa OpraHu3yeTcst U MPOBOAUTCS C LENbI0 (OPMUPOBAHUS KOMIIE TCHIIMI, TOHUMAEMBIX KaK CIIOCOOHOCTD
IMPUMCHATH 3HAHWA, YMCHUA U JINYHOCTHBIC Ka4€CTBA I yCl'leHJHOﬁ HpaKTH‘IeCKOﬁ JCATCIBHOCTHU, B TOM YHCJIC:

- opMupoBaHUS YMEHHH 110 TOUCKY M UCIIOIB30BAHUIO HOPMAaTHBHOM, IPaBOBOM, CIIPAaBOYHOMN M CHEIHAIBHOHN JIUTEPAaTypPhl, a
TaKXKe APYruX HCTOYHNKOB HHOOpMALH;

- Ka4eCTBEHHOT'O OCBOCHUS M CHCTEMATH3AIMHI TTOTyIeHHBIX TEOPETHUECKNX 3HAHUH, MX YTTyOIeHHUs U PacIUIUPeHHUs IO
IPUMEHEHHIO Ha YPOBHE MEXKIIPEIMETHBIX CBA3CH;

- (hopMHpOBaHNSA yMEHHS IPUMEHATD IIOJyICHHBIC 3HAHNSA Ha MPaKTHKe (B TPO(eCcCHOHANbHON ASSTEIBHOCTH) U 3aKPETLICHHS
HPAaKTHYECKUX YMEHHUIT 00ydaromuxcs;

- pa3BUTHS MMO3HABATENBHBIX CIIOCOOHOCTEH, (OPMUPOBAHUS CAMOCTOSTEIEHOCTH MBILUICHHS 00yYaroLIuXCs;

- COBEPIICHCTBOBAHUS PEUEBBIX CIIOCOOHOCTEH 00yYatomuxcs;

- opMupoBaHUs HEOOXOIUMOTO YPOBHS MOTHUBAIMU O0Y YaIOIIUXCsl K CUCTEMAaTHUECKOW paboTe JUisl MONyueHHs 3HAaHUH, YMEHUI U
BJIaJICHUI B IIEpUO/] yUeOHOT0 ceMecTpa, akTHBHOCTH 00YyUaroIMXCsl, TBOPUECKOW HHUIIUATUBBI, CAMOCTOSTEIILHOCTH,
OTBECTCTBCHHOCTH U OPraHU30BaAHHOCTH,

- opMupoBaHUs CIOCOOHOCTEH K CAaMOPa3BUTHUIO (CaMOIIO3HAHHIO, CAMOOIPEIEIICHUIO, CAaMOOOPa30BaHUIO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEATHN3AINY U CAMOPETyJISILUN);

- Pa3sBUTHSA HAYYHO-UCCJIICAOBATCIIbCKUX HABbIKOB;

- Pa3BUTHS HaBBIKOB MCKJINYHOCTHBIX OTHOILIEHUH.

K camocTosTenbHON paboTe M0 AUCHUILIMHE (MOJYJII0) OTHOCATCS : IPOPAOOTKA TEOPETUUECKOT0 MaTepraa AUCIUILIHHEL
(MOMyIIsT);TOATOTOBKA K CEMUHAPCKHUM U MPAKTHYECKUM 3aHATHAM, B T.4. MOATOTOBKA K TeKyIIeMy KOHTPOIO YCIIeBaeMOCTH
00yJaroIuxcs(TeKymas aTTecTalys); HOAr0TOBKa K JJabopaTOpHBIM paboTaM; IIOATOTOBKA K MPOMEXKYTOYHOH aTTecTaluy (3a4éTam,
JK3aMeHaM).

Busl, GopMbI 1 00BEMBI CAMOCTOATETBHOH pabOTHI 00YHAIOMIXCATIPH H3YYCHHN JUCIUIITHHEL (MOTYJIIS) OTIPEACIISIOTCS

- cofilepKaHUEeM KOMITCTCHIHH, (POPMHPYEMbIX TUCIHILINHON (MOIyNIeM);

- cnenu(pUKON TUCIUILINHEI (MOYIIS), IPUMEHACMBIMHA 00pa30BaTEILHBIMU TEXHOJIOTHIMH;

- TpynoeMkocTbio CP, IpeaycMOTPEHHOH Y4eOHBIM IUIaHOM;

- YPOBHEM BEICIIEr0 00pa3oBaHus (OaKalaBpHaT, CIICLUAINTET, MATHCTPATypa, aCHHPAHTypa), Ha koTopoM peanusyercs OITOIT;
- CTEHEHBIO MOATOTOBICHHOCTH 00yYaIOIIUXCS.




KypcoBas paboTa sIBISIETCSI cCaMOCTOSTEIbHEIM TBOPUECKHM MUCEMEHHBIM HayYHBIM BHJIOM JIEITEIbHOCTH CTYAEHTA 110 pa3paboTKe
KOHKpeTHO! TeMbl. OHa OTpakaeT NpUOOPETEHHBIE CTYICHTOM TeOPETHUSCKHE 3HAHHS U IMPpaKTHIeCKue HaBbIKK. KypcoBas pabora
BBITOJIHSETCS CTYyJICHTOM CAMOCTOSATEINILHO MO PYKOBOJCTBOM NIPEHNOAABATENS.

KypcoBas paboTa, Hapsmy ¢ 3K3aMEHaMHU M 3a4€TaMH, SBISETCS OAHON 13 GOpM KOHTPOJIS (aTTecTalun), MO3BOJISIOLICH ONpPEaeIUTh
CTEINEHb NOArOTOBIEHHOCTH Oy AyIero crnenuanucta. Kypcoseie paboThI 3aIIUIIAIOTCS CTYACHT aMU 110 OKOHYAHUH U3Y4CHUS
YKa3aHHBIX TUCHUIUINH, OIPCACICHHBIX y‘l€6HI>IM IIJIAHOM.

Odopmienue paboThl JODKHO COOTBETCTBOBATH TpeOoBaHUAM. OObeM KypcoBoit paboTsl: 25-30 ctpanun. Cnucok JUTEpaTypsl U
IMpunoxenus B 006eM paboTs! He BXoAAT. Kypcosas paboTa JoIDKHA COAEpKaTh: TUTYIBHBIN JIHCT, COAEPKAaHUE, BBEJCHHE,
OCHOBHYIO 4YacCTh, 3aKJIIOYCHHUE, CITHCOK JINTEPATyphl, MpuiiokeHue (pu HeodxoaumocTn). Kypcosast paboTa moyiexxur
PCLICH3UPOBAHUIO PYKOBOIUTEIEM KypCOBOH paOOThL PerieH3us sBsieTcs oQUIMaIbHBIM JOKYMEHTOM U TIPUKIIAJBIBACTCS K
KypCOBOH paboTe.

Tematnka KypcoBBIX pabOT pa3padaThIBACTCsl B COOTBETCTBUU € y4EOHBIM IUTAHOM. PyKoBOgHTE b KypcOoBOH pabOTHI JIMIITb HOMOTACT
CTYACHTY OIPCIACINTE OCHOBHBIC HAIIPABICHUSA pa60T},1, OYCPTUTH eé KOHTYPBI, YKa3bIBA€T TC UCTOYHHUKH, HA KOTOPBIC CICAYCT
00paTUTh TJIaBHOC BHUMAaHHE, Pa3bsCHACT, II¢ OTHICKATh HEOOXOJUMBbIC KHUTH.

CocTaBIeHHBIN CIUCOK HCTOYHUKOB HAYYHOH HH(OPMAIHH, MOJICKALINI N3YUCHHUIO, CIIEAYET MOKa3aTh PyKOBOIUTEIO KypCOBO
paboTHL

KypcoBast paboTa cocTouT 13 riaB U naparpadoB. BHe 3aBUCHMOCTH OT peliaeMbIX 3aa4 U BHIOPaHHBIX MOIX0J0B CTPYKTYpa
paboThI IODKHA CONECPIKATh: THTYIbHBIN JIHCT, COACPKAHNE, BBEJCHHE, OCHOBHYIO YaCTh; 3aKITIOUCHUE; CIIMCOK JIUTEPATYPHI;
mpUIOXKeHHE(s).

Bo BBeICHUH HEOOXOMMMO OTPA3UTh: aAKTYyaJbHOCTh; OOBEKT; IPEAMET; IeNb;, 3aJa4d; METOJbI HCCICNOBAHUI; CTPYKTypa paboThL.
OCHOBHYIO YacTh pabOThl PEKOMEHYESTCSI Pa3Ie)IUTh Ha 2 TIaBbl, KaX/Iast U3 KOTOPBIX JOKHA BKIIIOYATH OT ABYX JO YETBIPEX
naparpadgos.

Conepmaﬁne rJiIaB 1 UX CTPYKTypa 3aBUCHUT OT TEMbI U aHAJIU3UPYEMOT'O MaTepHalia.

IlepBast rnaBa A0DKHA UMETh 0030pHO—aHATUTHYESCKUIN XapaKkTep U, KaK MPaBIJIO, SBISETCS TCOPETUICCKOM.

Bropas riiaBa o 6omnbLiel YacTH pacKpblBaeT HACKOIBKO 9TO BO3MOXHO IIPEAMET MCCIIe0BaHus. B Hell mpuBOAATCS MpakTHYECKUEe
JaHHBIE TI0 TPOoOJIEeMATHKE TEMBI HCCIICIOBaHHUSL.

BrI1BoBI 0OPMIISIOTCS B BU/IE HEKOTOPOT'O KOJIHYECTBA IPOHYMEPOBaHHBIX a03aleB, 4To MpUIaeT He0OXOMMYIO CTPOHHOCTh
M3JI0)KEHHUIO U3YUYSHHOT0 MaTepHaia. B HUX MOABOIUTCS HTOT HPOBEIEHHON pabOTHI, HETIOCPEICTBEHHO BBIBOJIBI, BHITEKAIOLIHE H3
BCel paOOTHI U COOTBETCTBYIOIINE BBISABICHHBIM IIPOOIeMaM, IIOCTABICHHBIM BO BBEJICHUH 3a1adaM paboThl; yKa3bIBaETCs, C KAKHUMHU
TPYIHOCTSIMH MPHILIOCH CTOJIKHYTHCS B XOJIe UCCIIEOBAHHS.

IIpaBuia HanMcaHus U 0QOPMIICHHS KypcoBOH pabOThI peraaMeHTHpYIoTcs [looxkeHneM 0 KypcoBoi paboTe (IpoekTe),
yTBEep K ACHHBIM pemeHueM YdeHoro copera ®I'BOY BO I'AI'Y ot 27 anpens 2017 T.




