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BusupoBanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyX/IeHa U 0100peHa st
ucrnionHeHus B 2024-2025 yaeOHOM TOAy Ha 3acenaHuu Kadeapbl
Kadeapa MaTeMaTUKHU, PU3NKU U HHPOPMATHKH

[Iporoxomor 2024 . Ne
3aB. kadenpoii bornanosa P.A.

Buzupoanmue PIIJI nis ucnonnennsi B ouepeHOM y4eOGHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa st
ucnoyiHenus B 2025-2026 yueOHOM ro1y Ha 3aceqaHuy Kadeapbl
Kadeapa MaTeMaTHKH, QU3NKH U HHPOPMATHKH

IIpoTokomor _ 2025r. Ne
3aB. kadenpoit bornanosa P.A.

Buzuposanmue PILJI nis1 ucnonnennsi B ouepeHOM y4eOGHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa IS
ucronHenus B 2026-2027 yue6GHOM TOy Ha 3aceTaHunu Kadheapsl
Kadeapa MaTeMaTHKH, QU3NKH U HHPOPMATHKH

IIpoTokomor _ 2026 r. Ne
3aB. kadenpoit bornanosa P.A.

BusupoBanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CyX1eHa U 0100peHa s
ucnoyiHeHus B 2027-2028 yueOHOM roay Ha 3aceqaHny Kadeapsl
Kadeapa MmaTeMaTUKHU, PU3NKU U HHPOPMATHKH

[Iporoxomor 2027 r. Ne
3aB. kadenpoii bornanosa P.A.



1. HTEJIX ¥ 3AJAYH OCBOEHUSA U CIMITJINHBI

1.1

Leau: Kypc oOuieii Gpu3uKy sBIseTCS MPOQIITUPYIONMM B IOJrOTOBKE crienuanicra-gpusrnka. OH BKIIFOYaeT OCHOBHBIC
CBEJICHUSI O BaXKHEHIIMX (HU3MUECKUX (aKTaX U MOHATUAX, 3aKOHAX U MPHHIIMIAX, B HEM OPraHUYECKH COYCTAIOTCS
BOIPOCHI KJIACCHYCCKON U COBPEMEHHON (PU3MKU C YETKUM ONpEeICHHEM TPAHMUIL, B IPEJeIaX KOTOPBIX CIIPABEUINBBI TE
WK WHBIE (PU3NYECKHE KOHIICTIIIMU, MOJIEIH, TCOPHHU.

1.2

3aoayu: Kypc obmieit pusnku GopMupyeT y CTyACHTOB MpEACTaBIeHNE O (PU3MKE KaKk HAyKe, IMEoIei
IKCIEPUMEHTALHYIO OCHOBY, 3HAKOMUT C UCTOPUEH BAKHEUIINX (PU3MUECKUX OTKPHITUI U BOSHUKHOBEHUEM
Teopuil, uzieil U MOHATHIA, a TAKIKE PACKPHIBACT BKJIA]] BBIIAIOIINXCSI OTEUECTBEHHBIX M 3apyOe)KHBIX YUCHBIX B
passutre ¢pu3nku. OCHOBHOEC BHUMAaHHE B HEM YJICIICTCS U3YUCHUIO (PH3MUCCKUX TPOIECCOB, IPOTEKAIOIINX B
npupoze. Hapsmy ¢ 3TuM B Kypce o0miei GU3nKn Ha KOHKPETHBIX MIPUMEPaX PACKPHIBACTCS B3aUMOCBSI3b (DU3UKHU U
TEXHUKH, PU3HKH U ecTecTBO3HAHUS. CTyIECHTHI 3HAKOMSATCS ¢ IPOSIBIICHISIMEA (PU3UICCKUAX 3aKOHOB B IPUPOJIE,
Pa3IMIHBIX O0JIACTSIX YEIOBEUYECKOM NeSITeIbHOCTH, MX IPUMCHEHUEM Ha MPOU3BOJICTBE.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL: 51.0.24

2.1

TpeGoBaHus K NpeABapUTEIbHON MOATOTOBKE 00y4alOLIerocs:

2.1.1

OnTuka

212

JuddepeHunanpapie ypaBHCHHS

2.13

9J'I€KTpI/I‘{€CTBO U Mara€Tusm

2.14

BexTopHBIil ¥ TEH30PHBIH aHATIN3

2.1.5

Maremarnyeckuii aHaIu3

2.1.6

MonekynsipHas pu3uka

2.1.7

Teopust GyHKIMI KOMIIJICKCHOM MEPEMEHHON

2.1.8

Mexanuka

2.2

JIMCUMILINHBI M IPAKTHKH, 1JIs1 KOTOPBIX 0CBOEHHE IaHHON TUCHUILIMHBI (MOLYJIs) HEOGX0AUMO KaK
npeIuecTBYoIIee:

2.2.1

OcBoenue aucuuminabl «O0mas gusnka. AtomHas ¢pusnka. Ou3rKa aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YAaCTHID SBIISIETCS
OCHOBOH UIsl HI3YYCHHUS TEOPETHYECKON (QU3NKH U TEXHUYECKUX JTUCLUIIINH.

222

223

224

Du3nyecKue 0CHOBBI OJICKTPOHHUKH

225

Du3ryecKue 0CHOBBI aHBTepHaTI/IBHOﬁ OHCPIreTUKHU

226

Mertonp! peneHus GU3NMIECKUX 3a1a4

227

[IpakTHKa 10 MOTYYCHUIO IEPBUYHBIX TPO(ECCHOHANBEHBIX YMEHUH U HaBBIKOB 10 MOJEIHPOBAHUIO

2.2.8

AJ'ILTepHaTI/IBHaSI OHEPreTukKa

229

OneKTpoHuKa

2.2.10

Ilenaroruyeckas mpakTuka (1o Gpu3MKe)

3. KOMIIETEHIIMX OBYYAIOIET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOAYJIs)

OIIK-8: CnocodeH ocylmiecTB/IATh MeJaroru4ecKyo 1eiTeJlbHOCTh HAa OCHOBE CIIeHA/IbLHBIX HAYYHbIX 3HAHUH

H-2.0IIK-8: Od;1anaeT 6a30BbIMH NPeJIMETHBIMH 3HAHHUSIMH U YMEHUSIMH /Il OCYIeCTBJICHHS IleJaroru4eckoii

JACATCJILHOCTH

3HAET OCHOBHBIC MOHATHS, IPUHIIUIIBI U 3aKOHBI KJIACCHIECKON M COBPEMEHHOM (DH3HUKH;

YMeeT pelaTh THIIOBbIE YueOHbIe 3a1a4l BY30BCKOW IPOrpaMMBl 10 (hM3KKE; TPaMOTHO HCIIOIb30BaTh (PU3HUECKYIO TEKCUKY U
MOHATUHHBIN aNIapar;

BJIaJICeT KYJIbTYPOil MBILLIECHHS, CIIOCOOHOCTBIO K 0000IIEHHIO, aHAIN3Y, BOCIIPHITHIO HHQOpMAIIMH, TOCTAHOBKE IIEITH U BBIOOPY
MyTeH ee TOCTHKEHMUSL.




4. CTPYKTYPA U COJEP KAHUE JTUCIUIIJIMHBI (MOY JIsI)

Kon HanmenoBanue pasznesos u TeM /Buj | Cemectp / | Yacos | Kommneren- | JIuteparypa | MuTe | Ilpumeuyanue
| 3aHATHS 3aHATHA/ Kvpnce LUH DAKT.
Paznes 1. OcHOBBI KBAHTOBOM QU3HKH
1.1 I'mnotesa ne bpoiins. CpolicTBa 6 2 JI1.1 J11.2J12.1 0 Bomnpocs! k
BOJIHOBO# (hyHK1MU. COOTHOILIICHHE J12.3J12.4 3a4eTy,
HeonpenenenHocreii ['elizendepra. KOHTpOJIbHAS
OmnbITH IO TU(PaKIUK IEKTPOHA. paborta,
1.2 Bomnnsl ne bpoiina. CooTHomeHnue 6 2 JI1.1 J11.2J12.1 0 Bomnpocsr k
HeonpenenenHocreit /I1p/ J2.2712.3712.4 3a4ery,
KOHTPOJIbHAS
pabora
1.3 IloaroToBka K NpakTHYECKOMY 3aHATUIO 6 5 JI1.1 J11.2J12.1 0 Bomnpocs! k
(criucku moHsATHH, paboTa ¢ J2.2J12.3 J12.4 3avery,
TeopeTHdeckuM marepuaiom) /Cp/ KOHTPOJIbHASI
paborta,
1.4 OO61u1ee U cTallMOHAPHOE YpaBHEHUS 6 2 JIT.1J11.2J12.1 0 Bomnpocsr k
penunrepa. JIpuxkenne cBOOOHOM J12.3J12.4 3a4eTy,
yactuilpl. YacTuia B MOTEHIMAIbHOM KOHTPOJIbHAS
sime. /JIex/ paborta,
1.5 YacThua B OZHOMEPHOH 6 2 JI1.1 J11.2J12.1 0 Bomnpocsr k
MOTeHIUANBHOH siMe. KBaHTOBEIE J12.3J12.4 3a4eTy,
rtockoctH /IIp/ KOHTPOJIbHASI
1.6 [ToaroroBka K MpakTHUECKOMY 3aHATHIO 6 5 JIT.1 J11.2J12.1 0 Bompocer k
(criucku nouATHi, pabora ¢ JI2.2J12.3J12.4 3a4ery,
TeopeTHdeckuM marepuaiom) /Cp/ KOHTPOJIbHAS
paborta,
1.7 OtpaxkeHue yacTull OT OTEHIMAIBHOTO 6 2 JI1.1 J11.2J12.1 0 Bomnpocs! x
Gaprepa. TynHenbHbIH 3ddexT. /TIp/ JI2.2J12.3 J12.4 3a4ery,
KOHTPOJIbHAs
pabora
1.8 [ToaroroBka K MpakTHUECKOMY 3aHATHIO 6 4 JIT.1 J11.2J12.1 0 Bompocsr k
(criucku nousATHi, pabora ¢ JI2.2J12.3J12.4 3a4ery,
TeopeTHdeckuM marepuaiom) /Cp/ KOHTPOJIbHAS
paborta,
Pa3gen 2. AtomHas pusznka
2.1 DKCTepUMEHTATbHBIE 3aKOHOMEPHOCTH 6 2 JIT.1 J11.2J12.1 0 Bompocsr k
aTOMHBIX CIIEKTPOB. Mozens aToma J2.3712.4 3a4ery,
Tomcona. OnbiT Pesepdopna. Moaens KOHTPOJIbHAS
aToma Pesepdopaa. Mozens aroma bopa. paborta,
Omnebit ®panka u ['epua /Jlex/ KOHTPOJIbHBIE
2.2 KBaHTOBO-MeXaHUYECKas MOJENIb aTOMa. 6 2 JI1.1 J11.2J12.1 0 Bomnpocs! k
CrieKTpbl BOJOPOIONIOI00HBIX ATOMOB. J12.3J12.4 3a4eTy,
[IpocTpaHcTBEHHOE KBAHTOBAaHHE KOHTPOJIbHAS
MOMEHTa UMITyJIbca. CHEKTPBI paborta,
LIEJIOYHBIX MeTaILI0B. /JIex/ KOHTPOJIbHBIE
2.3 CrieKTpbl BOIOPOIONIOI00HBIX ATOMOB. 6 2 JIT.1J11.2J12.1 0 Bomnpocsr k
KBantoBo-mMexanmueckas MoJenb aToMa JI2.2712.3 J12.4 3a4eTy,
Bozopona. /IIp/ KOHTPOJIbHASI
pabora
2.4 W3ydenue cepuaabHbIX 6 4 JIT.1J11.2J12.1 0 Bomnpocsr k
3aKOHOMEPHOCTEH B CIIEKTPE BOAOPOJA U J2.3712.4 3a4eTy,
ornpeeneHre nocTo -ssHHoi Punbepra c KOHTPOJIbHBIE
MIOMOUIBIO IPU3MEHHOTO CIIEKTPOCKOIA BOIIPOCHI K
2.5 OmnsiT IlTepna u 'epnaxa. Cinn 6 4 JIT.1 J11.2J12.1 0 Bomnpocsr k
anektpoHa. CH-0pOUTaIbHOE J12.3J12.4 3a4ery,
B3anMoJieiicTBue. MybTUILUIETHOCTD KOHTPOJIbHAS
CIeKTpoB. MexaHn4eCKHif MOMEHT pabora,
MHOT'O3JIEKTPOHHOTr0 aTtoMa. LS-cBs3p.JJ- KOHTPOJIbHBIE
CBsI3b. MarHUTHBII MOMEHT aToMa. BOIIPOCHI K
O¢ddexr 3eemana. DneKTPOHHBIN 3aIUTe
napaMarHUTHBIA pe3oHaHc. /Jlex/ nabopaToOpHBIX




2.6 CrexTpsl IeN0YHbIX aTOMOB /IIp/ 2 JI1.1 J11.2J12.1 Bomnpocsl k
JI2.2J12.3 3ayery,
J12.4 KOHTpPOJIbHAsI
pabota

2.7 IloaroToBka Kk IpaKTUYECKOMY 3aHATHIO 12 JI1.1 J11.2J12.1 Bomnpocsl k
(criucku nousTU, pabora ¢ J12.2J12.3 3ayery,
TEOPETUYECKUM MaTepUalioM); MIOArOTOBKA 2.4 KOHTpOJIbHAS
OTBETOB K KOHTPOJIGHBIM BOIIPOCAM paborta,
naboparopusix pabor /Cp/ KOHTPOJIbHBIE

2.8 CrpoeHre MHOTO3JIEKTPOHHBIX aTOMOB. 2 JI1.1 J11.2J12.1 Bompocs! k
Ilepuonnyeckas TabIMIIa XUMUYECKUX JI2.3J12.4 3a4ery,
3eMeHTOB. Mosekyinbl. CrieKTpbl KOHTpOJIbHAS
Modekyn. /JIex/ paborta,

2.9 W3yyenue paguanbHbIX QyHKIUHA 715 4 J1.1J11.2J12.2 Bomnpocsl k
aToma Bojopoza /J1a6/ J12.4 3a4ery,

KOHTPOJIbHbIE
2.10 H3yyenue yrinoBsix QyHKIMMA aToMa 2 J1.1J11.2J12.2 Bomnpocsl k
BostopoJia /J1a6/ J12.4 3a4ery,
KOHTPOJIbHbIE
2.11 KonTponbHas padoTa o aToMHoO# (usnke 2 JI1.1 J11.2J12.2
Mp/ J12.3
Paznen 3. Sinepuas ¢pusznka

3.1 CocTaB 1 XapaKTepUCTHKH aTOMHOTO SIApa. 2 JIT.1J11.2J12.1 Bompocsr k
Macca u sHeprus cBs3u sapa. Monenu JI2.3 J12.4 3a4eTy,
sapa: KarneabHast, 000JI09eYHas 1 KOHTPOJIbHAS
06o6uenHas. /JIex/ paborta,

32 OCHOBHO¥H 3aKOH paAHOaKTUBHOTO 2 JIT.1J11.2J12.1 Bompocsr k
pacniana. [IpaBuna cmemenus. CemeiicTBa J2.2J12.3 3a4eTy,
pasiMOaKTUBHBIX dNIeMEeHTOB. /JIek/ J12.4 KOHTPOJIbHAS

paborta,

33 PannoaxkTuBHOCTE. 3aKOH paliOaKTHUBHOTO 2 JIT.1J11.2J12.1 Bompocsr k
pacniasa. AKTUBHOCTb HYKJIUIIOB. J2.2J12.3 3a4eTy,
Ilornomennast no3a. [Iponnkaromas J12.4 KOHTPOJIbHAS
CIOCOOHOCTh PaIO0AKTHUBHBIX H3JIy4YeHUN pabota
Mp/

34 IloaroroBka K IpaKTUYECKOMY 3aHATHIO 6 JI1.1 J11.2J12.1 Bonpocsl k
(criucku noHsTUH, pabora ¢ J12.2J12.3 3a4ery,
TEOPETUYECKUM MaTepUalioM); IOArOTOBKA 2.4 KOHTpOJIbHAS
OTBETOB K KOHTPOJIbHBIM BOIIPOCAM pabora,
naboparopHsix pabdor /Cp/ KOHTPOJIbHBIC

3.5 Onpenenenue kodddunuenra 4 JI1.1 J11.2J12.1 Bomnpocs! k
MOTJIONICHUS PAINOAKTHBHOTO N3TyYSHHS JI2.3J12.4 3a4ery,

W CHATHE CYETHON XapaKTEePUCTHKU KOHTPOJIbHbIE
cuerunka [ eitrepa-Mrosnepa. /J1a6/ BOTIPOCHI K

3.6 ITonroroBka K KOHTPOJILHOH paboTe U ee 6 JI1.1 J11.2J12.1 Konrponbnas
3amure /Cp/ JI2.3J12.4 pabora

3.7 KonTponbHas pabora no ¢pusuke sapa /Ip/ 2 JI1.1 J11.2J12.2

J12.3
Paznen 4. @®u3nka 3JeMEHTapHBIX
YacTuu

4.1 Knaccugukanus sneMeHTapHbIX YacTHIL. 2 JIT.1 J11.2J12.1 Bompocs! k

WX ocHOBHBIEC XapakTepucTUKH. /JIex/ J2.3J12.4 3a4ery,
KOHTPOJIbHbIE

4.2 N3ydenne TpekoB 3apsKEHHBIX YaCTHII. 4 JIT.1 JI11.2J12.1 Bompocsr k

/J1ab/ J12.3J12.4 3a4ery,
KOHTPOJIbHBIE

43 IToaroroBka OTBETOB K KOHTPOJIBHBIM 6 JIT.1J11.2J12.1 Bompocsr k

BoIpocam jaboparopHsix pabot /Cp/ JI2.3J12.4 3a4eTy,
KOHTPOJIbHBIE

Pa3nea 5. Koncyabranumn




5.1 Koncynprauus no nucuuruinne /Konc/ 6 1 NA-2.0I1K- 0
8
Paznen 6. IIpomekyTouHast aTTecTanust
(3auéT)
6.1 [TonroroBka k 3auéty /3auérCOn/ 6 8,85 | UJ-2.0IIK- 0
8
6.2 Konrakthas pabora /KCPATT/ 6 0,15 | UJ-2.0TIK- 0
8

5. ®OHJ OHEHOYHBLIX CPEJICTB

5.1. IlosicHuTEeILHAS 3aNIMCKA

1. Ha3nauenue dorzaa oneHOYHBIX cpencTB. OIeHOUHbIE CPEACTBA PeIHAa3HAYEHBI AT KOHTPOIS M OLEHKH 00pa30BaTeNbHBIX
JIOCTHXKEHHH 00y4aromuXcsl, OCBOUBIIUX IPOrpaMMy Yu4eOHOM TUCHUIIIUHBL «ATOMHas pU3nKa, (PU3MKa aTOMHOIO s]pa U
3JIEMEHTAPHBIX YACTHUID».

2. q)OHZ[ OLCHOYHBIX CPCACTB BKIIHOYACT KOHTPOJIBbHBIC MATEPUAJIbI AJIs1 MPOBEACHU TEKYIIETO KOHTPOJIS B (bopMe KOHTPOJIbHBIX
pa60T, KOHTPOJIBHBIX BOIIPOCOB ISt na6opaTopme pa60T u HpOMe)KyTO‘{HOﬁ aTTecraluu B (bopMe BOIIPOCOB K 3a4€TYy.

5.2. OueHo4YHbIe CpPeACTBA /ISl TEKYLIEro KOHTPOJIs

O1neHOUHBIE CPENICTBA ISl BXOJHOTO KOHTPOJIA puBeeHsb! B [Ipunoxennu 1.
OneHoYHBIE CPEACTBA JIJIsl TEKYIIET0 KOHTPOJI MpuBeAeHb! B [Ipunoxennn 2

KoHTpoibHBIE BOIPOCH! K 1a00paTOpHBIM paboTaM

JlabopatopHas padota Nel

1. 'maBHOE, OpOHUTAIBHOE, MATHUTHOE M CIMHOBOE KBAHTOBBIE YHCIIa. 3aBUCUMOCTD HJIEKTPOHHON KOH(UTypaLy OT KBAHTOBBIX YHCEI
2. I'naBHOE KBaHTOBOE YUCIIO. DHEPIUs INEKTPOHA B aTOME BOLOPOAA

3. OpOuTanpHOEe KBAHTOBOE YNCIIO. MOMEHT KOJIMUECTBA JBIKECHHS dJIEKTPOHA B aTOME BOJOPOJIa

4. Crekrp usltydeHus aroma Bogopoja. IIpasuna or6opa. Cepun crieKTpaabHbIX IMHUMH.

5. Cepus banbemepa. [{nunst BonH i cepun bansmepa

6. Kax no nnunam BonH cepun banbMepa nocuurtars NocTossHHYI0 Punbdepra

Jla6opatopHast pabora Ne2

1. ®oTtoaddexr. 3akonsl hotorddekra. 3anupatromiee HanpsbrkeHue. KpacHas rpanuna goroaddexra

2. YpaBHeHue DWHIITEHHA.

3. Kak meHsieTcst BOMbT-aMIIEpHAsl XapaKTEPUCTHKA BaKyyMHOT'O ()OTO3IEMEHTa IPY N3MEHEHNH a) OTOKA CBETa; 0) IIMHBI BOJIHBI
CBeTa, OCBEIIAIoIIEero (pOoTOKATO.

JlabopaTtopHas pabota Ne3

1. Buner paanoakTHBHOTO pacmana

2. Buzpl painoakTUBHBIX U3TY4YEHUH U X OCOOCHHOCTH.

3. YcTpoiicTBO M mpuHIMI AeicTBHs cueTunka [ elirepa

4. CyerHas xapakTepucTuka cueTyuka [ elirepa

5. 3aBHCHMOCTH MOTOKA U3ITy4EHHUS OT TOJIIHUHBI SKPAaHUPYIOIIEH ITaCTUHBI

Jla6opatopHast paboTa Ned

1. MarHuTHbII1 MOMEHT sJipa

2. SlnepHbIit MAarHUTHBIN pEe30HAHC.

3. Kak 3aBHCHT yacTOTa Npereccuu Aapa OT MarHUTHOM HHAYKIUK? Bo CKOJIBKO pa3 OTiIM4aeTcs 4acToTa MPELecCHu IPOTOHA 1
Jeiirona?

4. IIpumeHeHue AepHOro MArHUTHOTO PE30HAHCA B HAYKE U TEXHHKE

JlaGopatopHnas pabota Ne5

1. 'nmaBHOe, OpOUTANIBHOE, MATHUTHOE U CIIMHOBOE KBAHTOBBIE YHCIIA.

2. PaguaneHble GyHKIMN. 3aBUCUMOCTD INIOTHOCTH BEPOSITHOCTH OT Paanyca BOJIHM3H LIEHTPa aTOMa IPH PA3INYHBIX 3HAYSHUSIX
OpOHUTANBHOTO YHCIIa

3. PapmanbHoe 4yuC0. 3aBUCHMOCTD JJIEKTPOHHOW KOHQUTYpAIMK OT PaJHaIbHOTO YHCIIA.

4. 3aBHCUMOCTb BOJIHOBOH (DYHKIIMHM OT pajguyca Ha OOJBIINX PACCTOSHHUAX IMPH Pa3IHMYHbIX 3HA-YSHUSX IJIABHOTO KBAaHTOBOTO YHCIIA

JlabopaTopHas pabora N6

1. TnaBHOE, OpOUTAIBHOE, MATHUTHOE M CIIMHOBOE KBAHTOBBIC YHCIA.

2. YrnoBeie GyHKUNH. 3aBUCHMOCTD INIOTHOCTH BEPOSTHOCTH OT YIVIOBBIX KOOPAMHAT BOJIM3M IPH Pa3IMYHBIX 3HAUCHHUSIX
OpOUTANBHOTO YHCIIa




3. 3aBHCHMOCTD INIOTHOCTH BCPOATHOCTHU OT YIJIOBBIX KOOpPAWHAT BOIU3H IIpH pa3JIUYHbIX 3HAYCHUAX MAarHuTHOIO 4ucia.
4. YTII0BOW MOMEHT U €T0 MPOCKIMA Ha OCh B 3aBUCUMOCTH OT Op6I/ITaJ'II>HOFO 1 MAarHUTHOT'O KBAHTOBBIX YHCCJI

Kpurepun onenku:

- OLICHKA «3a4TCHO» BBICTABISIETCS CTYICHTY, €CJIM OH JaJl OTBET Ha BCE BOMPOCHI, BBIMOJIHIII JIAOOPATOPHYIO PaOOTy U CAAT OTYET
- OLICHKA «HE 3a4YTCHO» BBICTABILICTCS CTYICHTY, €CIIM  HE CMOT OTBETHTH Ha MMOCTABICHHBIC BOIIPOCHI HIIM HE CaJl OTYET 10
BBINOJIHEHHOH paboTe

5.3. Tembl nuCbLMEHHBIX PadoT (3cce, pedpepaThbl, KypcoBbie padoThI U AP.)

IIucemenHEIe pa60T},1 pu peain3alli JUCHUIITIMHBI HE ITPEAYCMOTPCHBI

5.4. OneHo4YHBbIe CPeACTBA IS POMEKYTOYHOM aTTeCTAUH

IIpuMepHBIil epedeHb BOIPOCOB K 3a4ETy

1. OcHOBHBIE CBOMCTBA 2JEKTPOMAarHUTHOTO U3IyueHus. BomHOBas mpupoaa cBeta. Y paBHEHUE DJIEKTPOMArHUTHOM BOJIHBI B
JIEHCTBUTEIILHOM U KOMILJIEKCHOM BHJIE.

2. OCHOBHBIE CBOMCTBA JIEKTPOMAarHUTHOTO u3nyyeHus. KBantosas npupoza ceeta. @OTOH U €ro XapakrepucTuku. CBsi3b
BOJIHOBBIX U KBAaHTOBBIX XapaKTEPUCTHK cBeTa. BonHoBast QyHKIMs GOTOHA.

3. DKcnepuMeHTaIbHOE MOATBEPKICHIE KBAHTOBOM NPUPOJIBI cBeTa: onbIThl CtoneroBa, Komnrona, Basuiosa, Teiinopa.

4. BomHoBbIe cBOMcTBa MUKpodacTull. @opmya ne bpoiins. BomHoBast pyHkmms cBo6oaHOM dacTruiibl. OCHOBHBIE CBOMCTBA
BOJIHOBOH (DYHKITHH.

5. [Monstre o BomHOBOM TakeTe. ['pymmoBas u Ga3oBast CKOpOCTH BOJIH Je bpotinst. BeposTHOCTHasS mHTEpIpETaIis BOJIHOBOM
byHKITHY.

6. CooTHOIIeHHE HeomnpeaeneHHocTel [ 'elizenOepra. Ero BrIBOA U3 ypaBHEHH BOJTHOBOM ONTUKY U MeXaHWKH. CONpPSIKEHHBIC
BenuuuHbL. [IpuHITMT cooTBeTCTBHS B hopmyupoBke I eiizeHbepra.

7. DKcniepuMeHTalIbHOE MOATBEPKACHIE TUNoTe3b! 1e bpoitns: onbiTel leBuccona u Jxepmepa, TaprakoBckoro u ToMcoHa,
dabpukanra.

8. [lonHoe u cranmonapHoe ypaBHenus LIpequnarepa. CranmoHapHbIe COCTOSTHUSA. DU3NYECKUI CMBICT BOJTHOBOU (DYHKIIHH.

9. Pemenue ypaBuenus lllpenunrepa asst cBOOOJHOM YaCTHIIBI.

10. YacTuma B ofHOMEpHOH NMOTEHINANBHOI siMe. BonHoBbIe dyHKIMK yacTuisl. KBantoBanue sHepruu. [Ipunimmn
COOTBETCTBUS B hopMynrpoBke bopa.

11. Yacturma B TpeXMEpPHOM MOTEHIINATHHOM SIIUKEe. BEIpOKIeHHBIE YPOBHH YHEPTUH.

12. TTpox0oXxaeHre YaCcTUIIBI Yepe3 TOTEHITHAIBHBIN Oapbep. BolHOBBIE (DYHKIINN YaCTHITBI.

13. KoaddurmeHT nmpo3padyHoCTH MOTEHITHAIBHOTO 0aphepa. TyHHeIbHBIN 2QdekT. CoxpaHeHHE SHEPTUH TPU TYHHEITHHOM

s dexre.

14. TIpoxoskeHUE YaCTHIIBI HaJl OapbepoM B BHJIE MOTEHITMAILHOM cTyneHd. Ee oTpaxkenue oT 6aprepa, Db dexTruBHas TITyOHHA
MIPOHUKHOBEHHS.

15. OcHOBHBIE 3KCIIEpUMEHTAJIbHBIC 3aKOHOMEPHOCTH aTOMHBIX CIIeKTpoB. CriekTp atoma Bojopo-aa. O6obuienHas popmyna
bansmepa. Tepmbl. KomOnHanmonustit npuanun Putna.

16. Monens atoma ToMmcoHa U simepHas Moaenb atoma. OnbiTel Pesepdopaa.

17. KonmuecTBeHHas Teopus paccesHus anbda-dactun. opmyna Pesepdopra.

18. Mognens atoma bopa. Iloctynatel bopa. DHepreTuueckue ypoBHH aToMa BOAOPOAA.

19. Bogopomomono6Hsie aToMbl B Teoprn bopa. [Tepexomnbrit xapakTep Teopuu bopa.

20. DKcriepuMeHTAILHOE MMOATBEPKACHHUE MOCTynaToB bopa. OnbiT @panka-Iepiia.

21. KBaHTOBO-MeXaHMYECKasi MOAETH aTOMa. BoaHOBBIE (GyHKIIMK aTOMa BOJOPO/a. TIpaBIiIa KBaH-TOBAaHHS YHEPTUH, MOMEHTA
UMIYJbCa, MPOSKINY MOMEHTa UMITyJIbca. Kimaccnpukarus 3JeK-TpoHHBIX YPOBHEH.

22. KBaHTOBO-MexaHHUecKast MoJiesib aToMa. CriekTp atoMa Bogopona. [Ipasmia orbopa. Meracta-OuiabHBIE COCTOSHUSI.
[IpocTpancTBeHHOE KBAHTOBAaHHE MOMEHTA UMITYJIbCA.

23. OpOuTanbHbIH MarHUTHBIM MOMEHT 2JIEKTpOHa B atoMe (npudimkenne bopa). Maraeron bopa. [IponosbHslil n
norepeyHslit 3 PexTs 3eemMaHa.

24. Onsit HlTepna u I'epnaxa. CriuH 31€KTpoHA.

25. CrimH-opOuTansHoe B3anMoeicTBre. ToHKast CTPYKTypa CHEKTPaIbHbIX JIMHHH.

26. [IpuHIUT HEPA3IMIMMOCTH TOXKICCTBEHHBIX YacTUI] 1 puHIu 3anpera [Taymu. Bo3ons! u hepmuonsl. Pacnpenenenue
9JIEKTPOHOB B MHOTORJIEKTPOHHOM aTOME IO COCTOSIHUSIM.

27. Ileproanueckas TabInIia XUMUYIECKUX dIeMeHTOB MenaeneeBa. [1opsiok 3armoTHeHNs JIeK-TPOHHBIX 000JI0YEK.
3aBHCHMOCTB CBOMCTB 2JIEMEHTA OT 3JIEKTPOHHOW KOH(PHUTypaIHH.

28. [IpOTOHHO-HEUTPOHHAS MOJIETh CTPOCHUS sAapa. OCHOBHBIE CBOMCTBA HYKJIOHOB. XapaKTEPUCTHKH siiep. DHEPTHS CBA3M.
Ileproan4HOCTD AIEPHBIX CBOMCTB.

29. SInepHble CHITBI, UX OCHOBHBIE cBOMcTBa. OOMEHHBIN XapakTep CHIIBHOTO B3auMOAeHCTBHsL. [1n-Me30HHbI.

30. Mopenu aToMHOTO sipa, uX Kiaccugukanus. KaneiapHas Monens sapa.

31. ObonoueuHas 1 KOJJIEKTUBHAs (0000IIEHHAS) MOJIEIN aTOMHOT'O SIpa.

32. OTKpbITHE paanoaKTUBHOCTH. OCHOBHBIE BUIBI PAAMOAKTUBHOCTH. 3aKOHOMEPHOCTH CIIOHTAHHOTO paciaja TSXKeNbIX Sep.
BHYTpPEHHEH KOHBEPCHHU AIIEKTPOHOB, MIPOTOHHOMN paJlOaKTUBHO-CTH.

33. 3akoH panuoakTUBHOrO pacnaja. [IpaBuna cmemenus. CemelcTBa paAO0aKTUBHBIX 3JIEMEHTOB.




34. OcHOBHBIE 3aKOHOMEPHOCTH allb(ha-pacrasa.

35. OcHOBHEIE 3aKOHOMEPHOCTH OeTa-pacnana. OTKphITHE HEHTPHUHO.

36. l'amMma-pacraz sep. Dpdext Meccbayapa, ero mpuMeHeHHe.

37. SnepHbie peakuuu, X KiaccuuKaius. 3aKOHBI COXpaHEHHS TPU SACPHBIX peakusaxX. JHepreTudeckuil 3pdext peakuuu.
[ToporoBas sHEprUs peakiuu.

38. Peakius nenenus Tsxensix saep. Llenusle peakuun. SnepHsiil peaktop. SlaepHas sHepreTuka.

39. Peakuus cnusiHus J1erkuXx saep. Victounnk sHepruu 38e31. [Ipobiema yrpaBisieMoro TepMo-sIepHOTO CHHTE3a.

40. DeMeHTapHBIC YaCTUIIBI ¥ aHTHYACTUIBL. OCHOBHBIC XapaKTCPUCTHKH HIEMCHTAPHBIX YaCTHII. 3aKOHBI COXPaHCHUS B
(u3nKe BBICOKUX HEPTHIA.

41. Metoap! HAOMIOACHNUS ¥ PETUCTPAIIH PATHOAKTUBHBIX M3TYYCHUI W 9aCTHIL: CIMHTHUISIIHOHHBIN CISTYHNK, YSPEHKOBCKHUN
CYETYHK, HOHM3AIIMOHHAS KaMepa, Ta30pa3psAHbIN CIETUHK, KaMepa BuimscoHa, my3bIppKkoBas KaMepa, HCKpoBasi KaMepa, METOT
SITEPHBIX POTOIMYITBCHIA.

42. YcKopUTeNH 3apsHKEHHBIX YaCTHII: IMHEHHBIE pe30HAHCHBIC YCKOPUTENH, OSTaTPOH, IIUKIOTPOH, Pa30TPOH, CHHXPOTPOH,
CHHXPO(a30TPOH,- UX YCTPONUCTBO U MPUHITUTI TCHCTBUS.

43. dyHpaMeHTaNbHBIC B3auMoieiicTBrs Kitaccudukanus 31eMeHTapHBIX YaCTHIT IO THITAM B3aUMOJICHCTBUI.

44. CnoxHas cTpykTypa anpoHoB. Keapku. Apomar. [[get. [IpuHImn koHpaitHMeHTa.

- OIICHKA «OTJIMYHOY BBICTABIISCTCS CTYJCHTY, €CIIM OBLTH JTaHBI BCE OTBETHI HA MOCTABJICHHBIC BOPOCHI, BBICTYIUICHUE
IpaMOTHOE, C TOYKH 3peHusl pu3uku - aprymeHTHpoBanHoe. CTyJICHT BaieeT HATISIHBIMU CIIOCOOAMU TPEAOCTABIICHHUS
nH(pOPMAIINH;

- OLIEHKA «XOPOILI0» BBICTABISIETCS CTYACHTY, €CJIM  OBUTM  JJaHBI BCE OTBETHI HA MTOCTABICHHBIE BOTIPOCHI, HO HEJJOCTATOYHO
NoJIHO. Vcrosib30BaliuCh HATIISAHBIE METO/BI IPEA0CTaBICHHS HH(OPMAIIH;

- OLICHKA «YJIOBJICTBOPHTEIHLHO» BBICTABJISIETCS CTYICHTY, €CIIM OTBETUI HE HAa BCE MOCTABICHHBIE BOIPOCHI , IPH OTBETE
HCTIBITHIBAN 3aTPYIAHEHHS , TOBOPHJI HE JOCTATOYHO YBEPEHHO, Ci1ab0 BIaJeeT CPEeICTBAMH HATJISIHOCTH;

6. YHAEBHO-METO/JNMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHasi TUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue WsnarensctBO, TOA On. agpec
JI1.1 |Munantees B.I1. AtomHas dusuka: yueOHUK U ipakTUKyM aist  |Mocksa: FOpaiir, 2017
aKaJeMU4ecKoro OaxajaBpuara
JI1.2 |Casennes U.B. Kypc ob6meit pusuku. T. 3. KBanrosas onrtuka. | Cankr-IletepOypr:
AtomHas dusuka. duznka TBEpIOTO TEIA. Jlans, 2016

®Du3znka aTOMHOTO SIIpa U JIEMEHTapHBIX
YacTHIl: B 3-X T.: yUeOHUK

6.1.2. JlonoiHuTeIbLHAS JUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue W3narensctBO, TOA On. agpec
JI2.1 |Casenner U.B. Kypc obuieii puszuxu. Ku.5. Kanrosas ontuka.|Mocksa: Actperb,
AtomHas ¢usuka. dusmka TBEPIOro Tea. 2004

®u3nka aTOMHOTO sI/Ipa U AJIEMEHTapHBIX
YaCTHI: B 5-U KH.

JI12.2 |YeproB A.l'., BopoObeB [3anaunuk no ¢pusuke: yueoHoe mocodue mis  |Mocksa: Beiciias

AA. BY30B mkoia, 1981
JI2.3 |Bonbkenmreiin B.C. COopHHUK 33124 110 001eMy Kypey Gu3uKu: Canxkr-IletepOypr:
yueOHOe nocobue Kumxnsiii mup, 2006
J12.4 |Tpodumona T.U. Kypc ¢usmku: yueOHUK A5 By30B Mocksa: Beiciias

mKkoja, 1985

6.3.1 Ilepeyenb nporpaMMHOro obecrneqyeHust

6.3.1.1|MS Office

6.3.1.2|Kaspersky Endpoint Security mst 6ineca CTAHJIAPTHBIN

6.3.1.3]MS WINDOWS

6.3.1.4|NVDA

6.3.1.5|AAnnexc.bpaysep

6.3.1.6|LibreOffice

6.3.1.7|Moodle

6.3.2 IlepeuyeHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|ba3a nanHbIX «DneKTpoHHas 6MONUoTEKa I OpHO-ANTANCKOr0 rOCY1apCTBEHHOTO YHUBEPCUTET A

6.3.2.2|MexBy30BCKasl 3]IEKTpOHHAs OUOINOTEKA




| 6.3.2.3 |9J’I€KTpOHHO-6I/I6HI/IOTe‘IHa${ cucrema I[PRbooks

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

|npo6neMHaH JICKIHS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUMIIJINHBI (MOAY JIA)

Homep aynutopnn |(Ha3nadenue OcHOBHOe OCHallleHHne

214 B1 Kabuner Meroauku npenonaBanus Gpusnku. |YueHndeckas 10cKa, MyJIbTHUMEHAIPOCKTOP, KOMITBIOTED,
Y4eOHast ay JUTOpHS AT IPOBEICHUS 9KpaH, NOCaJ0YHbIE MECTA 00YJAOIINXCS (M0 KOJTHIECTBY
3aHATHH JIEKITMOHHOTO THUIIA, 3aHITHHA obydaromuxcs), pabodee MECTO IIPEToaBaTes

CEeMUHAPCKOTO THIA, KYPCOBOTO
MPOEKTUPOBAHHUS (BBIMOJHEHUS KYPCOBBIX
paboT), TPYNIOBEIX U WHAWBUAYIBHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS 1
MPOMEKYTOYHOU aTTeCTAIUU

211 B1 KommbrotepHsIii kiacc. YueOHast Pabouee mecto npenonasatens. [locagounsie MecTa
ayIATOPUS JJTS TIPOBEICHUS 3aHATHI obydJaromuxcs (1Mo KOJIUIECTBY 00yJaronuxcs),
JICKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO [KOMITBIOTEPHI ¢ A0CTynoM K MHTepHeT

THIIa, KYpCOBOTO MPOEKTHPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX pa0OT), FPYIIITOBBIX
Y MHIVBUYaJTbHBIX KOHCYIbTAIIHH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOTHOM
arrectanmu. [TomMeneHue s

221 Bl JlaGopatopust ONTHKN ¥ aTOMHOW (GU3WKHU. |YCTaHOBKA IUIS ONIPEEICHHS PE30HAHCHOTO TTOTEHITMAIA
VYueOHast ay JUTOPHS sl IPOBEICHUS MetoaoM Dpanxa u I'epua GIIK 02. Cuérunk I'eiirepa,
3aHATUH JEKIIMOHHOTO THUIIA, 3aHATUI TpyOKu criekTpanbabie TCY ¢ BEICOKOBOJIBTHBIM
CEMHMHAPCKOIo TUIA, KypCOBOrO HCTOYHHMKOM, crieKTporpad. MoaynbHO-y4eOHbII
MPOEKTHPOBAHHMS (BBITOJHEHUS KYpCOBBIX |koMIutekc «KBanroBas ontuka». MYK-OK (nmp-so OO0
paboT), TPyNIOBEIX U MHAWBUAYAIBHBIX «OmnbITHBIE TPHOOPHIY», HoBOCHOMPCK).

KOHCYJIbTAIlUH, TEKYIIEro KOHTPOIS U MonynsHO-y4eOHbIl KoMIIeKe «PU3MIECKne OCHOBBI
IIPOMEXYTOUHOH aTTecTaluu anekTpoHuKm». MYK-®O31 (mmp-Bo OO0 «OmnbITHBIE

npubopel», HoBocnbupck). [Tocamounsie Mecta
o0yuarommxcs (10 KOJWYECTBY 00YUaroIInXxcs), pabouee

102 b1 YueOHast ay JUTOPHS ISl IPOBEICHUS Y4eHudeckas 10CKa, MyJIbTUMEIUANIPOEKTOP, SKPaH,
3aHATUH JEKIIMOHHOTO THUIIA, 3aHATUI KoMIteioTep. Pabodee MecTo mpernogaBaTesnsi, Hoca 0YHbIe
CEMHMHAPCKOro TUIA, KypCOBOrO MecTa o0yJaromuxcs (1o KOJUYECTBY 00yJaromuXCs),

MPOCKTHPOBAHUS (BEIMIOIHEHUS KYPCOBBIX |Kadeapa
paboT), TPYNIOBEIX U WHAWBUAYIBHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS 1
MPOMEKYTOIHON aTTECTAITHI

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JUCHTUIIJIMHBI (MO Y JIA)

Jlextuu, ¢ 0JTHOI CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM Y4EOHBIX 3aHATUH B BHICHINX YY€OHBIX 3aBEICHUIX, IPEICTABIISAIOIASN
co00i1 cucTeMaTH4ecKoe, MOCeI0BaTEIbHOE YCTHOE H3JI0KEHNE MTPEN0AaBaTeNIeM OIIPEAEICHHOTO paszena KOHKPETHOH HAyKN HIIH
yueOHOHI AUCLUIINHEL, ¢ APYroil — 310 ocobas GpopMa caMOCTOATENBHOM PaboThI ¢ ydeOHBIM MaTepuaioM. JIekius He 3aMeHseT co00il
KHUTY, OHa TOJIBKO TIOATAJIKMBACT K HEH, pacKphIBasi TEMy, IpoOIeMy, BB TNIaBHOE, CYLIECTBEHHOE, Ha UTO CIeAyeT 00paTuTh
BHUMAaHHUE, YKa3bIBAET ITyTH, KOTOPBHIM HY)KHO CJIEIOBaTh, TOOMBAsICh ITTyOOKOT0 MOHMMAaHHUS IOCTABICHHOM Npo0IeMsbl, a He 001Iei
KapTHHBI.

PaboTa Ha JeKIUM — 3TO CJIOKHBIN MPOLIECC, KOTOPbIH BKIIIOYAET B ce0s TAKUE SIIEMEHTHI KaK CIYIIAaHUE, OCMBICICHUE U COOCTBEHHO
KOHCHEKTUpOBaHME. J{J1sl TOro, 4TOOB! JEKLHS BEIIOIHIIIA CBOE Ha3HAUCHHUE, BAXKHO MOATOTOBUTHCS K HEH M ee 3aIHCH eIle 10
MIPUXO0/a IpernoaaBarelis B ayAuTopHio. be3 aToro nanpHeliiee BOCIpUATHE JIEKIIUH CTAHOBHUTCS CIIOXKHBIM. JIEKLINS B YHUBEPCUTETE
paccunTaHa Ha IOATOTOBICHHYIO ayIUTOpHIO. [IpenoaaBaTens u3naraet o001 BONPOC, OpUEHTUPYSCH Ha T€ 3HAHUS, KOTOPBIE
JIOJDKHBI OBITH y CTYAEHTOB, YCBOMBLIMX MaTepHall BCeX MPEabIAYIINX JeKUnii. BakHo HaydnThCs CityIuaTh MperojaBaress BO BpeMs
JICKIUH, TOAJIEP>)KUBATh HENPEPHIBHOE BHUMAHHUE K BBICTYIAIOLIEMY.

OpHako, 0OJTHOTO CllylIaHus HejocTaTouHo. HeoO6xoaumo gukcupoBars, 3alUChIBaTh TOT HOTOK MHGOPMALMU, KOTOPBL cooblaercs
BO BpeMsl JIEKLIH — HAyIUThCS BECTH KOHCIEKT JICKIINH, T1e HOpMyaupoBaauch Obl Hanbosee BaXKHbIE MOMEHTHI, OCHOBHBIE
IIOJIOXKEHUS, M3JIaraeMble JIEKTOpoM. J{J1st BeZIEHUS KOHCIIEKTa JIEKIHH CIIEyeT UCIIONb30BaTh TeTpaib. BeneHne KoHCIeKTa Ha
JIMCTOYKAX HE PEKOMEHIYETCsl, OCKOIBKY OHU HE TaK YIOOHBI B HCIONB30BaHUH M 9acTo TepsitoTces. [Tpu odopmieHnn KoHcekTa
JIEKLIUM HEOOXOIUMO OCTaBILATh IOJIS, II€ CTYIEHT MOKET 3allUCaTh CBOU COOCTBEHHBIE MBIC/IH, BO3HUKAIOIUE IapaIeEdbHO C
MBICIISIMH, BEICKa3aHHBIMH JIEKTOPOM, a TAK)K€ BOTIPOCHI, KOTOPBIE MOTYT BOSHUKHYTB B IIPOLIECCE CITYLIAHHS, YTOOBI IIOMYyYNTh HA HAX
OTBETHI IIPH CAMOCTOSTENEHOM IPOPadOTKe MaTepHaa JEKIUH, IPU N3y9eHIH PEKOMEHI0BaHHO JINTEPaTyphl UM HEIIOCPEICTBEHHO
y npenojiaBaresns B KoHue jekuui. CocTapiisisi KOHCIEKT JISKLUH, CJIeyeT OCTaBIATh 3HAUNTENIbHbII HHTEPBAI MEXK1Y CTPOYKaMH. JTO
CBSI3aHO C T€M, YTO MHOTJIa BO3HUKAET HEOOXOJUMOCTD BIHCATh B IEPBOHAYAIBHBIN TEKCT JIEKIIN OAHY




WM HECKOJIBKO CTPOYEK, UMEIOLIMX TPUHIUIIHAIBHOE 3HAYE€HHUE U IIOYEPIHYTHIX U3 JPYTrUX UCTOUHUKOB. PaccTosHue MexIy
CTpOKaMH HEOOXOIMMO TaKKe IJIsl IOAYEPKUBAHMS CIIOB WIIH LEIBIX TPYIII CIOB (TaKOE MOAYEPKHBAHNIE BHI3BIBACTCS
HE00XOIMMOCTBIO IIPUBJIEYb BHUMAHKE K JAaHHOMY MECTY B TEKCTE IIPH MMOBTOPHOM 4TeHHH). OOBIYHO MOJUEPKHUBAIOT ONPEeIIeHuUS,
BBIBOJIBI.

Taroke BaKHO HOJIHOCTBIO 0€3 BCIKUX M3MEHEHUI BHOCUTH B T€TPab CXEMbl, TAOJIHIIbI, YEPTEKH U T.I1., €CIIM OHU NPEATOJIATratoTCs B
nexkuun. s Toro, 94T00bI COBMECTHTH MEXaHHUYECKYIO 3aIHCh C OYTH JOCIOBHBIM (DMKCHPOBaHHEM HAan0osIee BaXKHBIX MOJIOKEHUH,
MO>KHO UCIIOJIb30BAaTh CUCTEMBI YCIIOBHBIX COKpalleHuil. B nepByro ouepenp cOKpalaroTes JUIMHHBIE CJI0BA U T€, YTO MOBTOPSIOTCS B
peun J1ekTopa yamie Bcero. [Ipu 5ToM camMo cokpalieHne J0KHO OBITh O BO3ZMOXKHOCTH KPATKHM.

Cemunapckue (npaktudeckue) 3anatusi CaMmocTosiTesbHas padoTa CTYACHTOB 110 TOATOTOBKE K CEMHHAPCKOMY (ITPAKTHYECKOMY)
3aHATHIO JOJDKHA HAYMHATECS C 03HAKOMIICHHS C IUIAHOM CEMUHAPCKOTO (IPAaKTHYECKOT0) 3aHATHs, KOTOPBIH BKIIOYAET B CeOs
BOIIPOCHI, BHIHOCUMBIE Ha 00CY)KIEHHE, PEKOMEHAAIMH 110 OATOTOBKE K CEMHUHAPY (IIPAKTUUECKOMY 3aHSTHIO ), PEKOMEHIYEMYIO
IHUTEpaTypy K TeMe. M3ydeHne Marepraina cieayeT HadaTh ¢ IPOCMOTpPA KOHCIIEKTOB JICKIMH. BOCCTaHOBUB B MaMsTH MaTepHall,
CTYZEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIO’KEHHUS TEMBI, BOIPOCH TEMBI, BBIJEIAS B HEH ITIaBHOE M HOBOE, Ha YTO 00pamaioch
BHMMAHHE B JICKIIUH. 3aTeM ClielyeT BHUMATEILHO IIPOYUTATh COOTBETCTBYIONIYIO IaBy yaeOHHKA.

Jns 6onee yriyOIeHHOTO U3y9eHHS BOIPOCOB PEKOMEHAYETCsI KOHCTIEKTHPOBAHNE OCHOBHOM U IOTIOJHUTENBHOHN IuTepaTypbl. Ynrast
PEKOMEHIOBAaHHYIO JINTEPATypPy, HE CTOUT IIACCHBHO MPUHUMATH K CBEJICHHUIO BCE HAIIMCAHHOE, CICAYET aHAITM3UPOBATh TEKCT, TyMaTb
HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIlMCH 110 X0y YTCHHUS, KOTOPhIE MPEBPAIalOT YTEHUE B IPOLECC. 3alUCH MOTYT BECTHCH B
pasInYHOM (popMe: pa3BEepHYTHIX H IPOCTHIX IUIAHOB, BEIICOK (TE3UCOB), aHHOTAIMIT U KOHCIICKTOB.

ITono6pas, oTpaboTaB MaTepyrai U yCBOUB €TI0, CTYACHT JA0JDKEH Ha4aTh HETIOCPEICTBEHHYIO IIOATOTOBKY CBOETO BEICTYIUICHHUS HA
CEeMUHAPCKOM (TIPAKTHYECKOM) 3aHSITUH ISl YETO CIEAYeT MPOAyMaTh, Kak OTBETHTh Ha KaXKIbIil BOIIPOC TEMBI.

[To kaxmoMy BOIpOCY IJIaHA 3aHATHI HEOOXOAUMO TOATOTOBUTHLCS K YCTHOMY co0o0mieHH0 (5-10 MUH.), OBITh TOTOBBIM MPUHSTH
y4acTue B 00CYXK/JIEHUU U JONOIHEHUH JOKIAJ0B U cOOOIEHUH (10 5 MUH.).

BricTynnenne Ha CEeMUHAPCKOM (IIPAaKTHIECKOM) 3aHITHH JOJDKHO YIOBJICTBOPSATH CIEIYIOIIUM TPEOOBAHMAM: B HEM H3JIararoTcst
TEOPeTUYECKIE MOAXO0BI K pACCMaTPUBAEMOMY BOIIPOCY, JACTCS aHATIM3 IPUHIUIIOB, 3aKOHOB, OHATHII U KaTETOPUIf; TECOPETUYECKIE
TIOJIO’KEHHUS TTOJKPEIUIIOTCS (haKTaMu, IPIMEpaMH, BEICTYIUICHHE JOJDKHO OBITh apryMEHTHPOBAaHHBIM.

JlaGopaTopHbie paboTHI SABISIOTCS OCHOBHBIMU BU/IaMH YUEOHBIX 3aHSTHH, HAPABJICHHBIMH HA SKCIIEPUMEHTAILHOE (TPAKTUYECKOE)
MIOJITBEPIKJICHHE TEOPETHYECKUX MOJIOKEHUH 1 (hopMUpOBaHUE 00LIeTIPO(ECCHOHANBHBIX U IPO(PECCHOHABHBIX KOMIIeTeHIUH. OHI
COCTABJISIIOT BAKHYIO YaCTh TEOPETUYECKON U MPO(HECCHOHATIBHO MPAKTUYECKOM MOTOTOBKH.

B mporiecce nabopatopHoii paboThl Kak BUJa y4€OHOT0 3aHATHS CTYAEHTHI BHITIOJIHSIOT OJJHO WJIM HECKOJBKO 3aaHUI O[T
PYKOBOJICTBOM IPETIOIaBaTeNs B COOTBETCTBHH C M3Y4aeMbIM COJEp)KaHHEM y4eOHOro MaTepuaa.

[Ipu BeINOTHEHNH 00yYaOIIUMUCS 1a00PaTOPHBIX PA0OT 3HAYMMBIM KOMIIOHEHTOM CTAHOBSTCS IPAKTHYECKHE 3a/1aHUS C
HCTIONb30BAaHNEM KOMIBIOTEPHOH TEXHHKH, J1a00paTOPHO - MPHOOPHOTO 000pyRoBaHuA U Ap. BronHeHne cTyaeHTaMu
11a00paTOpHBIX paboT MPOBOAMTCS € LEIbI0: POPMUPOBAHUS YMEHHH, IPAKTUYECKOTO OIbITa (B COOTBETCTBUH C TPEOOBAHUAMH K
pe3ysbTaTaM OCBOSHHMS TUCLUIIIMHEI, ¥ HA OCHOBAaHHH IepedHs GOpMHUPYEMBIX KOMIETCHIIUH, YCTAaHOBICHHBIMH pabouei
[IPOrPaMMOii JUCHUILIMHEI), 0000IIeHNs, CUCTeMaTH3aluy, YIITyOJIeHus, 3aKpeIIeHUS OJTY4EeHHbIX TEOPETHUECKUX 3HAHUH,
COBEPIIEHCTBOBAHUS YMEHHH IPUMEHATH MIOTyYCHHBIE 3HAHNS HA MPAKTHKE.

CoctaB 3agaHuii 111 1a60paTOpHOIl pabOThI JOIKEH OBITh CINIAHMPOBAH C PACYETOM, YTOOBI 32 OTBEIEHHOE BPeMs OHU MOTJIH OBITh
BBINIOJTHEHBI KAY€CTBEHHO OOJIBIIMHCTBOM CTYACHTOB.

[Ipu miaHupoBaHUH JIAOOPATOPHBIX PA0OT CIEAYET YUUTHIBATH, YTO B XOJIC BHIIIOIHEHUS 33/IaHUH Y CTYICHTOB (OPMHUPYIOTCST YMEHHUS
Y MPAKTHYECKUI OMBIT pabOTHI ¢ Pa3IUYHBIME TPUOOPAMHE, YCTAHOBKAMH, Ta00OPATOPHBIM 000PYIOBaHHEM, alapaTypoi,
IIPOrpaMMaMH | Ap., KOTOPEIE MOTYT COCTABIATh YacTh MPO(eCCHOHATBLHOM NIPaKTHIECKOH MOATOTOBKY, A TAK)XKE HCCIEeI0BATEIbCKUE
yMeHus (HaOIi0aTh, CPAaBHUBATh, AHAIM3UPOBATH, YCTAHABIUBATH 3aBUCUMOCTH, JIENIaTh BHIBOJBI M 000OIICHNSI, CAMOCTOSITEIIEHO
BECTH UCCIIEIOBaHUE, OQPOPMIISTh PE3YJIbTATHI).

BeinonHeHuto 1abopaTopHbIX padoT MpeNIecTBYET IPOBEPKa 3HAHUN CTYJICHTOB - X TE€OPETHYECKON TOTOBHOCTHU K BBIIIOJIHEHHUIO
3a1aHMs.

DopMBI OpPraHU3alHK CTYCHTOB MPH MPOBEICHUH JTa00PaTOPHBIX paboT: ppoHTANbHAS, TPYIIIOBas U HHAUBHAyaTbHas. [Ipu
¢bporTanBEHON GopMe OpraHU3alnK 3aHATHH BCE CTYICHTHI BRIIIOIHAIOT OJHOBPEMEHHO OJHY U Ty ke padoTy. IIpu rpynmosoii popme
OpraHM3alliy 3aHATHI OJTHA U Ta e paboTa BBIMOJIHACTCS TPYNIaMu 1o 2 - 5 4enaoBek. [Ipu HHAUBUAYATIbHON GopMe opraHnu3aiuu
3aHATUI KQKIBIH CTYICHT BHINOIHACT HHINBHAYATBHOE 3a/1aHHE.

Texymuii KOHTPOJIb Y4EOHBIX JOCTHKEHUH 110 pe3ysIbTaTaM BbIIOJIHEHHUS JIA00OPAaTOPHBIX PabOT IIPOBOJUTCS B COOTBETCTBUU C
CHCTEMOM OLICHUBaHUSI (PEHTHHTOBOM, HAKOMUTEIBHOH! U JIp.), a Taroke GopMaMu U MeToaMH (KaK TPaJULIHOHHBIMH, TaK U
WHHOBAI[MOHHBIMHU, BKITIOYAsi KOMITBIOTEPHBIC TEXHOJIOTHH ), YKa3aHHBIMH B pabodeil mporpaMmme AUCHUILTHHBL (MOAyIist). Texymmit
KOHTPOJIb IIPOBOAUTCS B Ipesiesiax yueOHOro BpeMeHH, OTBEACHHOT0 paboynM yueOHBIM [UIAHOM Ha OCBOEHHE TUCLIUIIIMHBI,
PE3YNBTATHI 3aHOCATCS B KYpHaT YueOHBIX 3aHATHH.

O0beM BpeMEHH, OTBOAMMBIN Ha BHINOIHEHUE JJAOOPATOPHBIX paboT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM iaHom OITOIT.
[lepeuens nabopatopubix padot B PI1/], a Taxke KOIMYECTBO YaCOB HA MX MPOBEJCHUE JIOJDKHBI 00€CIIeYnBaTh peaTu3alio
TpeOOBaHUIT K 3HAHUSIM, YMEHHUSM M MIPAKTUYECKOMY OMBITY CTY/ICHTA MO AUCUUILTHHE (MOyI0) cooTBeTcTBYromier OITOIT.

CamocrosiTenbHas paboTa 00y4aroUMXCsi— 3TO IUIaHUpyeMas yueOHas, yaeOHO-HUCCIlIeI0BaTeIbCKasl, HAYYHO-HUCCIIeI0BATEILCKAS
paboTa, BbITIONHsIEMast BO BHEAYIUTOPHOE BPEMs 110 33]aHHIO U ITPU METOANYECKOM PYKOBOJICTBE MPEIOAaBaTelsl, HO 0e3 ero
HETOCPECTBEHHOTO YIaCTHSI.

O0BEM CaMOCTOSITENIBHOM PaOOThI OMPEAEIASTCS YUeOHBIM TUIAHOM OCHOBHO# MpodeccnoHaIbHON 00pa30BaTeIbHOMIIPOrpaMMBI
(OIIOII), paboueit mporpamMMoit JUCIUTLTHHBI (MOIYJIS).

CamocrosiTenpHast paboTa OpraHu3yeTcs U IPOBOIUTCS € LENbI0 (OPMUPOBAHHUS KOMIIETEHIIMH, TOHUMAEMBIX KaK CIOCOOHOCTh
NPUMEHST 3HAHUS, YMEHHS M JIMYHOCTHBIC KAYEeCTBA ISl YCICIIHOM MIPAKTHIECKOM eI TeIbHOCTH, B TOM YHCIIE:

- (hopMHUpPOBaHKS YMEHU N0 MIOMCKY ¥ UCTIOIb30BAHUIO HOPMATHBHOM, PABOBOM, CIIPABOYHON M CIICIUATBHOM JIUTEPATYPBIL, a




TaKKe IPYTrUX UCTOYHUKOB HH(POpMALIUH;

- KAYECTBEHHOT'O OCBOCHUS M CHCTEMATH3ALIH ITOJIYYCHHBIX TCOPSTHYCCKHUX 3HAHUM, HX YIIIyOICHHUs U PACUIMPEHHUS O IPUMCHCHHIO
HA YPOBHE MEXKIMPEIMETHBIX CBS3CH;

- (hopMHPOBaHHUS yMECHUS IIPUMEHSITH [Oy4YCHHBIC 3HAHHS Ha MPAKTUKE (B IPOYECCHOHANBHON IeITSIBHOCTH) U 3aKPEILICHHS
MPAaKTHISCKUX YMEHHH 00YUarOIIXCs;

- Pa3BHUTHS MO3HABATEIBHBIX CIIOCOOHOCTEH, HOPMUPOBAHKS CAMOCTOSTEIBHOCTH MBIIUICHHUS 00yYaOIIHXCS;

- COBEPIICHCTBOBAHUS PEUYCBBIX CIIOCOOHOCTEH 00yJarOLIUXCS;

- opMHpOBaHUS HEOOXOAUMOTO YPOBHSI MOTHBAIMH O0YUYAIOIINXCS K CHCTEMATHIECKOH paboTe /Uisl MOTydeHHs 3HAHU T, YMEHHI U
BJIaJCHUI B IEPUO yIeOHOTO ceMecTpa, aKTHBHOCTH O0YYaIOUINXCsl, TBOPUECKOH MHUIIMATUBBI, CAMOCTOSTEIILHOCTH,
OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (hopMHUpPOBaHUS CIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOMIO3HAHHIO, CAMOOTIPEICIICHUIO, CAMOOOPa30BaHHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEAIN3ALIH H CAMOPETYIISIIINH);

- Pa3BUTHs HAYYHO-UCCIICA0BATEIILCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOILICHH.

K caMocTosTenpHOM paboTe Mo JUCHHUILTAHE (MOIYII0) OTHOCATCS: MPOPabOTKa TEOPETHYESCKOr0 MaTepHalia JUCIUILTAHBI
(MOyJI5T); IOArOTOBKA K CEMHHAPCKAM M MPAKTHYCCKUM 3aHITHSIM, B T.4. IIOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH
00y4JaromuXcsi(TeKyIas aTTecTalus ); IOATOTOBKA K JIAOOpaTOpHBIM paboTam; MOATOTOBKA K IPOMEKYTOUHOM aTTecTaluy (3a4éTam,
JK3aMEHaM).

Bunpl, popMbl # 00BEMBI CaMOCTOATEILHON pa00OTHI 00YYAIOIINXCS TIPU U3YHYCHUH JUCLIUILUINHBI (MOJTYJIsI) ONPEACIISIOTCS:

- COZIepIKAHUEM KOMITETSHIUH, HOPMUPYEMBIX TUCHUILTHHON (MOIYIIeM);

- cenn ()UKo AUCIUILTHHBI (MOYJIs), TPUMEHSIEMbIMH 00pa30BaTEIbHBIMU TEXHOJIOTHSIMH;

- TpyaoeMkocThio CP, mpeaycMOTpeHHO# y4eOHbIM MIaHOM;

- YPOBHEM BbICIIET0 00pa3oBaHus (OakanaBpHar, ClielHaIUTET, MAaTUCTPaTypa, acClUpanTypa), Ha kotopom peanusyercs OTTOIT;

- CTETICHBIO MOJrOTOBICHHOCTH 00YJaIOIIUXCSl.




