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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO0111ast TPYI0EMKOCTD JUCIUILTAHBI COCTaBIsieT 4 3aueTHbie equHuibl (144 gaca).
dopMa NPOMEKYTOUHON aTTECTALUU — IK3AMEH

Ounas gopma
o0ydeHus
Kypc 3
Cemectp 1
Jlexuuu 36
[IpakTuyeckue 3aHATHSI 36
JlaboparopHbie 3aHATHS -
Koncynpranuu -
Wtoro aynuTopHbBIX 3aHATUI 72
CaMocTosTenbpHas pabora 9
KypcoBas pabota -
DK3aMeH 63
O011ee KOJMIECTBO YaCOB 144

2. llenn ocBOCHMS JMCHUIITHHBI
Llenb MUCHUIIIMHEI - 3aKJIIOYACTCS B U3JIOKEHUH (PU3UKU KaK €JMHON HAyKH, ONMHUPAIONICHCs Ha
(byHaaMeHTallbHbIE 3aKOHBI, 000011at0Ie MHOXKECTBO OIBITHBIX (haKTOB.

B coBpeMeHHBIX yCHOBHSAX OBICTPOTO TeMIa pa3BUTUS HAyKH (QHU3UKAM BCE dalle
IOPUXOJUTCS CTAJIKMBATBCA C HOBBIMH OOJacTsAMU (U3MYeCKHX sBICHMHA. B cBsi3u ¢ atum,
nporpaMMa 1O (HU3UKE BKIIOYACT pPa3JeNbl M0 H3YYEHUIO OOIIUPHOTO Kpyra (HU3HYECKHX
SBJICHUH, 3aKOHOB M IOHATHUH, MO3BOJAIOIINX 3()(PEKTUBHO HUCIONIB30BaTh UX B KOHKPETHBIX
curyanusax. OToéop Marepuana, IOpsIOK U METOIMKA €T0 U3JI0KEHUs 0a3upyroTcst Ha 0000IIeHnN
HakoruieHHOTo onbiTa B 'OY BIIO «COI'Y». Ocoboe BHUMaHuE yAeseTCs MOCIeJ0BaTeIbHOCTH
Y KOHKPETHOCTH OIPEAEICHUM, CUCTEMAaTUUECKOMY YKa3aHHIO YCIOBUN IPUMEHUMOCTH 3aKOHOB
U TMIOHATHUH B QU3UKE.
['maBHBIMM 3a/1a4aMy NIPENOJaBaHUS AUCLIUIIIINHBI SBISIOTCS:
-popMupoBaHNEe Yy CTYIEHTOB YMEHHUH MPHUMEHATh TEOPETHYECKHE 3HaHMS JUIsl aHajau3a
KOHKPETHBIX (PU3NYECKUX CUTYyalluil Ha CThIKE aTOMHOM U AJIepHON (PU3UKH;
- 00BSICHEHNE OCHOBHBIX (PM3UUECKUX SABJICHUH U 3aKOHOMEPHOCTEH MUKPOMUDA;
- (hpopmHpoBaHUE y CTYACHTOB YMEHUI U HABBIKOB CAMOCTOSITEJIbHON pabOThI;
- JIMarHOCTHKA, KOPPEKLHUsS U KOHTPOJIb KauyecTBa OBJIAJEHUS CTYIAEHTAMM INPEAMETHBIMH U
KIIFOUEBBIMU KOMITETEHIUSIMU;
- O03HAaKOMJICHHE CTYIEHTOB MpoOjeMaMH U MEPCIEeKTHBAMHU MCIIOJIb30BaHUA HOBEHIINX
JOCTHKEHUI aTOMHOM U siiepHON (DU3UKHU B HAYKE U TEXHUKE.

3. Mecto qucuuniaunsl B crpykrype OIIOII: Ba3zosas yacts. 51.5.08.05

Jannas yweOHas aucuuiuinHa BikiIrodeHa B paszznen b1.5.08.05 OOGmenpodeccrnoHanbHbIin"
OCHOBHOU 00OpazoBarenbHOH mporpammsbl 03.03.02 ®usnka. OcBanBaercs Ha 3 Kypee, 1 cemecTp.

Kypc «AtomHas ¢pu3ukay mo3BosiseT CTyJeHTaM OBJIAJeTh (PyHAAMEHTAIbHBIMU MOHATUAMHI
U METOJaMU COBPEMEHHOW MaTeMaTukH, 0e3 3HaHMs KOTOpPhIX HEBO3MOXHA JalibHeWIIas
npodeccuoHangbHas MOAroToBKa. JucumnianHa Oasupyercs Ha 3HAHUAX, MOJYYEHHBIX MpU
U3YYEHUHU KypCOB MaTeMaTWKH M (U3UKH B cpenHed oOiieoOpasoBaTenbHOM mikoie. Jlis
OCBOCHMS JMCLUUIUIMHBI CTYAEHTaM HEOOXOIMMO 3HATh IMIKOJBHBIM KypC (PM3MKH M OCHOBBI
mudhepeHIIMaTBEHOTO U MHTETPATbHOTO HCYHUCICHUS.

TpeOoBanus K cTy1eHTaM.
4. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

Komnerennuu oby4aromierocs, GopMupyeMble B pe3ysbTaTe OCBOSHUS AUCIUIIINHBI.



B pesynbraTe m3ydeHUs AMCHUIUIMHBI OOYYAIOUIUICS TOJDKEH 00JIafaTh CIEAYIOIIMMHU
KOMITETCHIIMAMU (pe3yIbTaTaMi OCBOSHUSI 00pa30BaTEIbHOM MPOTPAMMBI):

Konsl o
T Conepxxanue KoMNeTeHIUI
CIIOCOOHOCTBIO MCIOIB30BaTh B MPO(ECCHOHAIBHOM JIESITETbHOCTH Oa30BbIe
OIK-1 €CTeCTBEHHOHAYYHbIEC 3HAHUS, BKJIIOYas 3HAHUS O IPEMETE U 00BEKTax
U3y4YCHUS, METO/IaX UCCIICJOBAHMS, COBPEMEHHBIX KOHIICTIIIHSIX,
JOCTH)KEHUSIX M OTPAaHMUYCHHSIX €CTECTBEHHBIX HAYK
CIIOCOOHOCTBIO HCIOJIBb30BaTh 0A30BBIC TECOPETUUECKUE 3HAHUS
OIIK-3 (byHIaMEeHTATBHBIX pa3zeioB o0IIel U TeOPETHUECKON (UMK TS
penreHus npoecCHOHABHBIX 33134

B3auMocBsI3b TUTAHUPYEMBIX PE3yJIbTATOB OOYYEHHS MO JUCIHILIMHE ¢ (POpPMHUPYEMBIMU
komnerennusamu OITOIT:

Koabl IIlnanupyemsle pe3yJbTaThl 00y4eHH,
KOMIIeTeHIH I cooTBeTcTBYIOIIHE GopmMupyembiM KomnereHuusam OIIOII
onon 3HATDH YMmerthb Baagern
OCHOBHBIC (pr3UUYECKHE |-O0BSICHUTH OCHOBHBIE  |-HCIIOJIb30BaHUS
SBJICHUS 1 OCHOBHBIE Ha0II0JaeMbIC OCHOBHBIX
3aKOHBI (PU3HKH; MIPUPOJIHEIC SIBIICHUS U |001Ie(hU3nIecKux
IPaHHLBI UX 3¢ deKThI ¢ mo3uIMit 3aKOHOB 1 NPHHLATIOB B
NPHUMEHIMOCTH, (dyHIaMEHTATBHBIX BOKHCHIITNX
[PUMEHEHHE 3aKOHOB B (1)H3quc1<1:1x } MPAKTUYECKHUX
BAKHCHIIIX B3aUMOJICUCTBUH; MPUIOKEHUSX;
HpaKTHHccKiX -yKa3aTh, KaKWe 3aKOHBI |-MIPUMEHEHUSI OCHOBHBIX
TPUIIOKCHIAX, OTHUCHIBAIOT JAHHOE METOJI0B (PU3UKO-
- OCHOBHBIC aBnenne uin >QPeKT;  |MaTeMaTHYECKOro
¢buznyeckue BETUYUHBI QHaNM3a JUISL PeleH s
OIK-1 u pusnyeckue -MCTOJIKOBBIBATh CMBICII |€CTECTBEHHOHAYYHBIX
KOHCTAHTBI, HX (bu3MYeCKUX BEIUYUH U |3a/a4.
OnpeieJIeHUE, CMBbICT, TTIOHSITHI;
CIOCOOBI ¥ €IUHUIIBI UX
A3MEPEHUS; -3allUChIBATh YPABHCHUA
- yH/1aMEeHTaJIbHbIE JULst PU3HYECKUX
(usnueckue onpiTpl | BEIHHHH B CHCTEME CH;
UX pOJib B Pa3BUTUH
HayKH: -MCI0JIb30BaTh
pa3IuyHbIe METOIUKU
- Ha3HAYCHUE U .
. (bu3HUECKUX U3MEPEHUN
MPUHIUIIBI 1eHCTBUS W 06paGoTKH
HCTIONIb3yCMBIX AKCMEPUMEHTAIbHBIX
(pu3uUecKUX IPHOOPOB; | napppix;
OCHOBHBIE (pr3uveckre |-OOBSACHUTH  OCHOBHBIE|-HCIIOIb30BAHMS
OIIK-3 SIBIICHUSI 1 OCHOBHBIE HaOJIr0JaeMble OCHOBHBIX
3aKOHBI (DHU3HKH; MPUPOJIHBIE  SBJICHHUS 1 O0MIEPU3UIECKUX




TPaHUIIBI KX
NPUMEHUMOCTH,
NPUMEHEHHE 3aKOHOB B
BAYKHEUIINX
NPaKTUICCKUX
NPUIIOKCHUSX;

- OCHOBHEBIE
buznyecKue BETUYHHBI
u (uznyeckue
KOHCTaHTBI, UX
oTpesieNieHUe, CMBICIT,
CIOCOOBI ¥ €IMHUIIBI UX
WU3MEPCHUS;

- bynnameHnTanbHBIC
(bu3HYEeCcKue OMbBITHI U
WX POJIb B Pa3BUTHU
HAYKU;

- HA3HAYCHUE U
NPUHIUIBI ICHCTBHS
UCTIOJIB3yEMBIX
(bu3HUIECKUX MPUOOPOB;

3pdeKTel ¢ TO3UIHA
(dhyHIaMEHTATBHBIX
(buznuecKux
B3aHMOJICHCTBUM;

-yKa3aTh, KaKHe 3aKOHBb]
OIHCHIBAIOT JTaHHO®
siBiieHUE WK d(PdexT;

-HCTOJKOBBIBATh  CMBEICII
(bU3UYECKUX BEIUYUH U
MMOHSTHUH;

-3aIIUCBIBATh ypaBHEHUS]
VTS (bU3UYECKHUX]
BenuuuH B cucteme CU;

-HCIIOJIb30BATh
pa3iu4HBIeE  METOJIUKH
(bu3NYeCKUX H3MEpEeHUH|
u 00paboTKHy|
IKCTIEPUMEHTAIBHBIX
JTAHHBIX;

3aKOHOB U MPHUHIIUIIOB B
Ba)KHEHIITHX
MPAKTUYECKUX
MPUIOKEHUSX;

-IIPUMEHEHUST OCHOBHBIX
METOJIOB (PU3HKO-
MaTeMaTHYECKOTO
aHaln3a Iy peIIeHus
€CTeCTBEHHOHAYYHBIX
3aad.

[Tpu npoBeneHUH Yy4eOHBIX 3aHATHIA 00ecreunBaeTCs Pa3BUTHE Y 00yUYaIOLIMXCSl HAaBBIKOB
KOMaHAHON paOoThl, MEKJIMYHOCTHON KOMMYHMKAIUH, IPUHATHUS PELICHUH, TUIEPCKUX KaueCTB
(BKJItOUAsi IIPU HEOOXOIUMOCTH IPOBEIECHUE MHTEPAKTHBHBIX JIGKLUH, IPYNIOBBIX JAUCKYCCUH,
POJICBBIX UIP, TPCHUHIOB, aHAJIN3 chyauHﬁ U HMUTAIIMOHHBIX MOﬂeHeﬁ, npenoaaBaHue
JUCUMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pe3yJbTaTOB Hay4HBIX
UCCJIEIOBaHUM, B TOM YHUCJIE C Y4E€TOM PETHMOHAIbHBIX OCOOEHHOCTEN M MpodeccHOHaNbHON
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTeH paboTonareneit).




[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIHILJIMHBI

min Max | Jlut-pa
2
2=
=
(= =]
HaumenoBanue Tem (BONPOCOB), =
H3y4aeMbIX M0 JAHHOM TUCHUILINHE 3ansaTus CamocrosiTe1bHast padora z
E CTYIEHTOB =
= = IIpakTnyecku OcH.ut
q:’ § (| 2 = 1-8
o % CeMHHApCKHe § Conep:xanue = Jom.ymr
- = 3aHATHSA d 1-3
Benenwue. [Ipeamer Gpus3uku atomMa 1 Wznyuenune OcobenHocTi Ompoc Ha OcH.JIuT
aTOMHOTO \siipa U €ro MecTo B Kypce abCoOJIOTHO 3IEeKTPOMAarHUTHBIX JIEKIUU U 1-8
o6eit ¢pusnku. KopnyckyssipHo- 4EPHOTO Tea BoJH. U3mydyenne MPaKTHYECK
BOJIHOBOM nyanusm. KopmyckysipHbie a0COIOTHO YEPHOTO 10 UX 3aHATHSIX Hor.iut
CBOMCTBA 3JIEKTPOMAarHUTHBIX Tena. 1-3
m3nyuenuil. Opdexr Komnrona.
KopryckysisipHO-BOJHOBOM Iyain3M. Dddexr [pakTryeckoe 8 Omnpoc Ha OCH.JIUT
BoHoBsIe cBoiicTBa yacTH. OTBIT Komnrona. npuMeHenue dpdexra JIEKIUH U 1-8
JaBucona-/Ixxepmepa. ['unoresa Jlyu age 3aBUCUMOCTH Kommrona. MPaKTHYECK
Bpoiins. U3MEHEHUS HX 3aHATHUAX A
JUIMHBI BOJIHBI 1-3
KBaHTa OT yIJia
paccesiHusl.
CrieKTpbl H3ITy9IEeHUS aTOMa BOAOPO/aA. BomnHoBrie Y CTpOHCTBO HCTOYHHUKOB Omnpoc Ha OcH.JmuT
CHeKTpaJ'IBHI)Ie CEpUH U NXx CBOMCTBa YaCTHUull. M3JIy4YCHUS Ha OCHOBE JICKIIUU U 1_8
XapaKTepUCTHKA. Bomopo oo mo0HbIi Judpakius ra3zoBOro paspsija u MpaKTUIECK
atoM. Iloctynatel Bopa. Teopus bopa 3JIEKTPOHOB. PErucTpaTopoOB CIIEKTPOB UX 3aHATHSIX Hor.iut
aToMa BOJIOPO/1a ¥ BOAOPOJIONOA00HOTO H3JTy4EHUsl. 1-3




aroMma. YCHexu 1 HeI0CTaTKU TEOpUHU
Bopa.

VYpasuenue lllpenunrepa. BonHosas Cepun u3nydeHust Omgir [lItepna-T'epnaxa | 13 Omnpoc Ha OcH.1uT
(hyHKIHSA U €€ GU3UIECKUH CMBICTT. aToMa BOJOPOa. TIPaKT. 1-8
HarnsnHoe npencraBieHue pelieHus OHeprust aTomMa 3aHATUAX

ypaBHenus Llpeaunrepa nis BOAOpOJA B Aot
BOJIOPOJIOTIOTOOHOTO aTOMa. teopuu bopa 1-3
KsanToBble yncna u ux GpuU3NIeCKui OHeprus HUcropus co3nanus Pemenne OcH. T
cMbIcil. CBsI3b KBAHTOBBIX YUCEI APYT C BOJIOPOIOTIONO0H MEPUOIUIECKON 3a1a4y 1-8
npyrom. IlpaBumna otbopa. BIX aTOMOB. CUCTEMBI 3JIEMEHTOB 10

IIpunnun [Haynu u npasuno MazaenyHra. I'maBHOE Aot
Ilepuomuueckas cucTeMa XUMHUYECKHUX KBAaHTOBOE YHCJIO. 1-3
anemeHToB [[.U. Menneneena. [lonsarue

TpyI, HOATPYII, OCHOBHBIX M MOOOYHBIX

TIepUOJIOB.

[MomHpIi MEeXaHHYECKHA, OPOUTATBHBIN H 3anoyiHeHHe MexaHnnueckue 11 Ompoc Ha OcH. T
CIIMHOBOM MOMEHTHI aroma. KBaHTOBbIE 3JIEKTPOHHBIX MOMEHTBI MaTepUaIbHbIX JIEKLIUU. 1-8
YHCIIa MOJHBIX MOMEHTOB U UX o0oouex B Touek. CroxeHne

B3aMMOCBS3b APYT ¢ apyrom. IIpaBuna aToMax Ha OCHOBE MEXaHUYECKUX Aot
0T0Opa 11 TOJTHBIX MOMEHTOB. npuHiuna [aymm MOMEHTOB. 1-3

CucreMaTHKa aTOMHBIX COCTOSIHHIA.
Cas3p Paccena-Caynuepca u
KiIaccuUKaIs COCTOSIHUM.

Y TIPaBITO
Manenynra.




Knaccudukanus cocrostauii atoma B (j j)- ATOMHBIE W3MeHeHHe COCTOSHUS Omnpoc Ha OCH.JIUT

7. | cBssu. Meroanka BBIYHCIICHNUS IIOJHBIX COCTOSIHUSA B aToMa MpH AIEKTPOHHBIX | 14 MPaKTHYECK 1-8
MEXaHHUECKOTO U CIHHOBOTO MOMEHTa cBsa3u Paccena- nepexoaax. UX 3aHATHSIX
atoma. O003HAYEHHE COCTOSTHHH. Caynpepca. 2 Aot
[IpaBuna oTOopa 11 KBAHTOBBIX YHCEI 4 1-3
TIOJTHBIX MOMEHTOB aTOMOB.

20

8 Texywas paboma cmyoenmos 3a 1-7 neden
1-s1 pyOe:kHasi MUCbMEeHHAsi KOHTPOJIbHAsI padoTa 30
AroMm Bo BHemrHeM tionre. @akrop Jlanme. | 2 ATOMHBIC [Ipumenenne 3¢ dexra 10 Omnpoc Ha OcH.IUT
HopMmanbHeiit 1 aHOMaNbHBIH (P GEKTH cocTosiHus B (] j)- 3eemana u llltapka B MPAaKT. 1-8

9 3eemana. CHATHE BBIPOXKICHUS AaTOMHBIX CBSI3H. (U3MKE U XUMUH aTOMOB 3aHATHAX 4 Jlor. T
COCTOSIHHH 1 pacIieTuIeHe 1 MOJIEKYIL.
crektpanbHbIX uHuA. Dddext LlTapka. 1-3
PentreHoBckoe U3IyyeHUE aTOMOB. ®axrop Jlanze. VYerpoicTBo U 12 Ompoc Ha OcuH.JuT

10 | Topmo3HOE 1 XapaKTepUCTHIECKOE D¢ dexr 3eemana. MIPUMEHEHHE JIEKIINU 1-8
n3nydeHue. PEeHTTeHOBCKUE cepuu PEHTTCHOBCKUX TPYOOK U 3
atoMoB. JlyOnmeTHas cTpyKTypa 4 anmapaTos. Hor.iut
XapaKTePUCTHYECKUX PEHTTEHOBCKUX 1-3
nuHui. [lornonieHue peHTreHOBCKOTO
W3JTY4EHHUS B BEIECTBE.

11 | Iorenuuansl B3aUMOAEHCTBUS MEXIY 2 Penrrenosckue HK-cnekrpockonus u Onpoc Ha OcH.uT
aToMaMH U 00pa3oBaHKEe MOJIEKYI. THITEI CHEKTPHI CTHIEKTPOCKOTIHS MPaKTHIECK 3 1-8
cBsi3el B MoJieKyJax. BpamarensHbie u W3JIy4EHUsI aTOMOB. KOMOHWHAITIOHHOTO UX 3aHATHIX
KoJieOaTeNbHBIE COCTOSIHUS M CIIEKTPHI PenTrenosckue paccesHus cBeTa. Aot
MoJIeKyJ1. MoJeKysipHast CHEeKTpabHBIE 1-3
cniektpockomnus. KombuHnanmonuoe cepuu. 14

paccesiHue cBeTa. DIEMEHTBI TEOPUU
TBEPJIOTO TeNa.




CaoiicTBa siaep. DHeprus CBS3U U BpamaTensHblie U ITpupoaubie H30TOMIBI Onpoc Ha OCH.JIUT
12 | YAenbHas SHEprus CBSI3U siep. JHEPrus KoJsie0aTenbHbIe MPaKT. 1-8
anpa. Jlepext macchl. 3aBUCMOCTh CHEKTPBI MOJIEKYII. 10 3aHATUAX
YAEJIBHOM SHEPTUU CBSA3U SIEP OT MonekynspHas Aot
aTOMHOM Macchl. SlaepHble peakiuuu. CIIEKTPOCKOIHS. 1-3
13 | Mogaenu atoMHbIX sifep. KanenbHast N3otomnsl n Hcrtopus coznanus 10 Ompoc Ha OcH.J1uT
MOJIETb sipa U e€ obocHOBaHME. BriBog n300apbl ATOMHBIX KaIleNbHOM MOJIENN s/pa. JEKIMH Ha 1-8
HNOIY?MIHPUYECKON 3aBUCHMOCTH saaep. Heprus PagnonsoronHslii MpPaKT.
SHEPIHU CBs3M sapa Baiizekkepa. CBSI3H SAEP. aHaus3. 3aHATUAX Hon.mt
PagnoakTHBHOCTB, €€ CBOMCTBA M THUIIBL. SnepHble peaknuu. 1-3
Anba-pacnang ¥ raMMa- H3Iy49eHHE H UX
3aKOHOMEPHOCTH.
Bunp! 6era-pacnana, X ycloBus U 3aKoHBI [IpumMenenue sBICHUA Omnpoc Ha OcH.JIUT
14 | xapaxrepuctuka. K-3axBar. BHyTpeHHss PaznoaKTUBHOTO BHYTpPEHHEH KOHBEpPCHU JIEKITUH Ha 1-8
KOHBEPCHS AIEKTPOHOB U CIIEKTPOCKOIHS pacmafa. 3JIEKTPOHOB B HayKe, MIPaKT.
KOHBEPCHOHHBIX JIEKTPOHOB. OKCIIepUMEHTAIIBHO TEXHHUKE, MEJUIINHE. 13 3aHATHIX Aot
€ OIpEeNEIICHUS 1-3
HIOCTOSIHHOM
pacnaja u nepuoaa
HoJypacnaja.
CuHTe3 aTOMHBIX s1ep. TepMosaepHbIi 3axoHsI Oera- Kocmmueckue 10 Onpoc Ha OCH.JIUT
15 | cunres. IIpobnemsr ynpaBisemMoro pacmaza. U3JTy4EHUsL. MPaKT. 1-8
TEpMOSIIEPHOTO cuHTe3a. [TnHY-3(deKT. Kousepcust 3aHATUAX
YcranoBku 351eKTpoHOB U K- Aot
3axBaT. CUHTE3 1-3

H30TOIIOB I'CJINs.




16 | «Tokamaky. DiieMeHTapHbIe YaCTHUIIbI, UX OcH.uT
CBOWCTBa U Kiaccudukaius. B3anMusie 1-8
MIpEBpAIICHUS AIEMEHTAPHBIX YaCTHII.

peBpatl P H Jlor.ur
1-3

17 | Texywas paboma cmyoenmog 3a 9-15 nedenu 0 20
2-51 py6exxHasi NUCbMeHHasi KOHTPOJIbHAasI padoTa
0 30
UTOoro 36 36 9 0 100

Ipumeuanus:

— Bce BH/IbI y‘-lCGHOﬁ paGOTBI MOTYT HPpOBOAUTHCA JUCTAHIMOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

— B nensx peanuzanuy HHAWBUIYATBHOTO TI01X0/1a K 00YUEHHUIO CTYACHTOB, OCYIICCTBIISIONIMX YUSOHBIH MPOIECC 10 MHIUBUAYAIBHON TPACKTOPHH B paMKaXx
WHIWBUAYaJIBLHOTO pabovero MjiaHa, U3y4eHne JaHHOW JUCLUIUTMHBI MOXET OCYIIECTBISATHCSA Yepe3 HHANBUAYaAIbHbIE KOHCYIbTALUH MIPENOJABATENs OYHO, B YACH

KOHCYJIbTAIIUH, 110 SJIEKTPOHHOM MoYTe, a Takke ¢ ucrosszoBanreM Webex, miatdopmsl aucraHnnonHoro odydenus Moodle, mudnbiii KaOWHET CTyICHTa Ha caiTe
COTI'Y, npyrux snementoB SUOC COI'Y.




[BBeauTe TeKCT]
6. O6pa3oBaTe/ibHbIe TEXHOJOTHH

TpaanunoHHbIe JIEKIMH ¥ NPaKTHYeCKHe (CeMHMHAPCKHE) 3aHATUSI C HCIOJb30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMH. JIEKIIMM ¢ HUCIOJIB30BAaHUEM MYJIBTHUMEIUNHBIX
Ipe3eHTalui, JeKuuu-Oecenpl,  JEKLUUHU-AUAJIOTH, HIBPUCTUYECKUE  JIEKLUH, JICKIUH-
BU3YyaJIM3allMH, NPAKTUUECKUE 3aHATHsI, CaMOCTOsTENbHas paboTa CTYIEHTOB, KOMIIbIOTEPHOE
TECTUPOBAHUE.

Jleknusi-quajior — coaep:KaHue MOAAETCs 4epe3 CEpUI0 BOIPOCOB, HA KOTOPBIE CTYACHT
JIOJKEH OTBEYaTh HEIIOCPEACTBEHHO B XOJI€ JIEKLIUH.

JlaGopaTtopHoe 3aHsite - Qopma y4eOHOrO 3aHATHA, NPU KOTOPOH CTYASHT O[T
PYKOBOJCTBOM IIPEIOABATEIS IIPOBOJUT €CTECTBEHHBIC WIIM UMUTALIMOHHBIEC DKCIIEPUMEHTHI WU
ONBITBl C LENbI0 TMOATBEPKACHHUA OTACIBHBIX TEOPETHYECKUX IOJO0XKEHUM OIpENeIeHHON
y4eOHOH AMCUUMIUIMHBI, HPUOOpEeTaeT NpPaKTUYECKHE HaBBIKM pPAa0OThl € J1IAOOPATOPHBIM
o0opyoBaHuEM, 000PYJOBaHUEM, BBIYUCIUTEIBHON TEXHUKON, N3MEPUTENILHON anmaparypon,
METOAMKOHN 3KCIIEpUMEHTAIbHBIX HcciieqoBaHui. JlabopaTopHble 3aHATHS HE TOJIBKO 3aKPEIUISIOT
TEOPETUYECKHE 3HAHNUS, HO U ITO3BOJISIOT CTYIEHTY INIyOOKO U3y4aTh MEXaHU3M IIPUMEHEHUS 3TUX
3HaHUH, OBJIAJIEBATh BAKHBIM IS CIIEIMAJINCTA YMEHUEM UHTEIUIEKTYaJIbHOIO IPOHUKHOBEHUS B
T€ €CTECTBEHHO-TEXHUYECKHE WM IPOU3BOJCTBEHHBIC IPOLECCHI, KOTOPBIE MCCIEAYIOT Ha
nabopatopHoM 3aHsATHH. [lon BiauMstHEEM 3TOH (OPMBI 3aHATHH CTYJEHTOB YacTO BO3HHMKAIOT
HOBBIE WJIEM HAy4HOIO M TEXHUYECKOI'O XapaKTepa, KOTOPBIE HCIOJB3YKOTCS B KYPCOBBIX,
KBAJTM(UKALMOHHBIX, JUIJIOMHBIX paborax. JlabopaTopHble 3aHATHS B 3HAYMTEIbHOH CTENEHU
o0ecrneynBarOT OTPaOOTKY YMEHUN M HABBIKOB NPHUHITUS NPAKTUYECKUX PEIICHUI B peaslbHbIX
YCIIOBUSIX IIPOU3BOJICTBA.

JlaGopaTopHbIe 3aHATHS HE TOJIKO 3aKPEIUISIIOT TEOPETUYECKUE 3HAHUSA, HO U TIO3BOJISIOT
CTYIEHTY TIyOOKO M3y4aTb MEXAaHWU3M IMPUMEHEHUs ITHX 3HAHUI, OBJIAJEBaTh BAKHBIM JUIS
CIIELMAJIMCTAa YMEHUEM UHTEUIEKTYaJIbHOIO IPOHUKHOBEHUS B T€ ECTECTBEHHO-TEXHUYECKUE WIIN
IIPOU3BOJICTBEHHBIE MTPOLIECCHI, KOTOPbIE UCCIEAYIOT Ha JabopatopHOM 3aHATUHU. [lon BIusHUEM
3TOH (QOpPMBI 3aHATHI CTYJEHTOB YacTO BO3HUKAIOT HOBBIE HJEH HAYYHOI'O M TEXHUYECKOTO
XapakTepa, KOTOPbIe MCMOIb3YIOTCS B KYpPCOBBIX, KBaIM(PHUKALMOHHBIX, TUIUIOMHBIX paldoTax.
JlaGopaTopHble 3aHATHUS B 3HAYUTEIHHON CTENIEHH 00eCIeunBaOT OTPAOOTKY YMEHUH 1 HaBBIKOB
IPUHSTHS IPAKTUYECKUX PEIIEHUI B pEealIbHbIX YCIOBUAX MPOU3BOJICTBA.

IlepeueHp TeM 1a0OpaTOPHBIX 3aHATHH ompezaesnsercs paboueil mporpamMmoil yueOHOM
JuciUIuinHbl.  KonanuecTBO CTyEHTOB Ha TakWX 3aHATHSAX HE TPEBBIIAET IOJOBUHBI
akagemuueckoi rpymnmsl. [Ipuctynas k pabote B 1abopaTopuu, CTYyIEHTY CIEIyeT 3HaTh, YTO
M000€ HecOOIII0/IeHNe pacMCaHtsl 3aHATUN U AUCLIUIIIINHBI Oy/IeT CUNTATHCS HapyLIEHUEM €T0
ciyxeOHbIX o0s3aHHOCTeH. [IpenonaBarens, KOTOPHIM BIIEpBbIE BCTPEUYAETCS CO CTYJEHTAMH Ha
BBOJHOM 3aHSITUH, JODKEH O3HAKOMMUTHh MX C OOLIMMH IpaBWIaMHU paboThl B J1abopaTopuw,
KOTOpPbIE OHH 00s3aHbI HEYKOCHUTEIBHO BBIITOIHSATD.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAHH-BCTPEY WIIH
npe3eHTanuii yepe3 HHTEpHET B pexuMe peasbHOro BpeMeHH. Kaxapli U3 y4acTHHKOB
HAXOJUTCS y CBOETO KOMIBIOTEPA (CPEACTBA CBSI3H), & CBSI3b MKy HUMH MOIIEP>KUBACTCS Yepes
HNHTEepHET MOoCpeICTBOM 3arpy»KaeMOoT0 PHIIOKEHH S, YCTAHOBIEHHOTO HAa KOMITBIOTEPE KaXKI0TO
yuactHuKa (Zoom, Meet, Skype u np.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus
MHTEPAaKTUBHOI'O B3aMMOJEHCTBHS IBYX U 0oJjiee YHaCTHUKOB 00pa30BaTEIbHOIO Ipolecca A



obmeHa nHpOpMaIHEH B peaTbHOM PEKUME BPEMECHH.

I/ICHOHB?)YIOTCSI HHTCPAKTUBHELIC METOAbI O6y‘-IeHI/I$II CUTYallUOHHBIC 3aJa4u,
UCCIIEIOBATEIbCKUIT MeTOA OOYy4eHHus, AEJOBbIE WIPHI, IMOATOTOBKAa M IyOJIMYHAs 3aIIuTa
pedeparoB. Mcrmonp3yrOTcsl pEeHTHHTOBAsI TEXHOJIOTHS, TEXHOJIOTHH JTUCTAHIIHOHHOTO O0YYCHHSI.
I/ICHOHBSyIOTCSI HHTCPAKTUBHLIC MCTOIbI O6y‘IeHI/I$IZ CUTYallUOHHBIC 3a1a4H, I/ICCJIGIIOBaTeJIBCKI/Iﬁ
MeTo/1 00yUeHHUsI, ICTIOBBIE UTPBI, IOJrOTOBKA U IMyOIMyHast 3ammTa pedeparos.

TexHosorust 3JeKTPOHHOIO 00y4YeHHMsl (peaju3yeTcsi HpU TOMOIIM 3JIEKTPOHHOMI
nHpopmanmoHHo-006pazoBaTenbHOU cpenbl (AMOC) COI'Y npu ucnons3zoBanuu pecypcoB DbC,
MIpU IIPOBEJICHUH aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. 11.).

Hcnonb3yrorest 0amibHO-pEHTUHTOBAsI CHCTEMA OLIEHKH 3HAHUH, TEXHOJIOTHH C IPUMEHCHHEM

JMCTAaHIIMOHHOTO 00y4YeHus Ha matdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Bupl yueOHOM pabOTHI MOTYT MPOBOAMTHCS JUCTAHIIMOHHO HA OCHOBE JIOKAJIbHBIX
HOPMATUBHBIX aKTOB.

7. YueOHO-MeToaquYecKoe odecnevyeHne caMoCToATeIbHOI padoThI
CamocTtosaTenbHas paboTa OOyYarOIIMXCS SBISETCS OJHUM W3 BHUAOB YYE€OHBIX 3aHATUU.

CamocrosiTenbHas padoTa MPOBOIUTCS C LIETBIO:

— CHCTEMAaTHU3aINU 1 3aKPETUICHUS TIOJTYICHHBIX TCOPSTHUSCKUX 3HAHUN U MIPAKTHYECKUX YMEHUN
00y4arouuXxcst CTy/I€HTOB;

— yrayOJNeHHs ¥ PacIIuPEHUS TEOPETUICCKUX 3HAHU;

— (QopMuUpOBaHUS YMCHHM HWCIONB30BAaTh HOPMATHBHYIO, IIPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAITUIO U CTICIIHATIBLHYIO TUTEPATypy;

- (OopMHpOBAHHMS CAMOCTOSATEIBHOCTH  MBIILICHUS, CIIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPILIICHCTBOBAHUIO U CAMOPEATU3allNH;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocTtosTenbHas paboTa 0OOYyYaroIIMXCS OCYIIECTBISETCS Ha MPOTSHDKEHUM HW3YyUeHUs Bcei
JUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B yUeOHOM IIJIAHE TPYJOEMKOCTBIO M COCTOUT H3:
- paboOTBI CTYIEHTOB C JICKIIMOHHBIMA MaTepHajaMH, I[IOMCKa W aHajiu3a JINTEPATyphl |
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3a/IaHU JJIs1 camocTosTensHol padoTel B OUOC COT'Y;

- U3YYEHHS] TEOPETHUYECKOI0 M CTAaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHSATHIM,

- IOATOTOBKH K DK3aMEHY.

CaMocTtosiTenbHasi paboTa CTYACHTOB MPOBOAWTCS B BHIE NMUCHBMEHHBIX JOMAITHHX
3aaHuii (B TOM 4YHCJE, Pa3HOYPOBHEBBIX 3aJaHMil), MOJTOTOBKM KOHCIEKTOB IO TeMaM
MPaKTHIeCKUX 3aHATHNA. CTyIEHTHI MHUCHMEHHO BBIMONHSIOT 3aJaHUS JIUISI CaMOCTOSITEIILHOMN
paboThl, TONB3YAICh TEOPETHUECKUM MaTepHalioM (JIeKIuH, ydeOHas nuTepaTypa U MHTEpPHET-
pecypchl 1O JaHHOH TeMe), IOCNIe Yero MPOBOIUTCS OOCYXKJIECHHUE JaHHOW TEMBI O]
PYKOBOJICTBOM TTpeToaBaTells.

Bompocel, BEIHOCHMEBIE Ha CaMOCTOSATEIPHOE U3YUeHUE, a TakKe yueOHas JIMTeparypa u
METOJMYECKUI MaTepual M0 OpraHU3aIlMH CaMOCTOSTEIBHON pabOThl CTYJIECHTOB OTPAKEHBI B
VY4eOHo-mMeToanueckoil kapte aucuurinabl «Heoprannueckas xumus» (Ta6um. 5.1.), a Takxe Ha
caiite nucrtannuonHoro oOydenuss COI'Y mnomaaka cuctrembl «MOODLE» mo ccwuike:
http://Ims.nosu.ru/.



http://lms.nosu.ru/
http://dist-edu.nosu.ru/

[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOM TEME.

[Ipy moOATrOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCTO0JIb30BaTh HTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«buopuszuka»
CamocrosiTenpbHasi paboTa CTYIEHTOB, MPEIyCMOTPEHHAs Y4YeOHBIM ILIAHOM, JOJDKHA

COOTBETCTBOBaTh Oojiee TIIyOOKOMY YCBOCHHIO HM3y4aeMoOro Kypca, (GopMHpoBaTh HaBBIKU
HCCIIE/IOBATEIbCKON pabOThl U OPUCHTHPOBATH CTY/ICHTOB Ha YMEHHE IIPUMCHSTh TEOPETUUCCKHE
3HAHUSI HA IPAKTUKE.

3agaHust 115l CAaMOCTOSITEIIBHOM pabOThI COCTABIISIOTCS 110 pa3eiaM U TeMaM, 110 KOTOPBIM
HE TPEAYCMOTPEHBI AYAUTOPHBIE 3aHATHS, JUOO TpeOyeTcs IOMOJHUTENBHO MpopadoTaTh U
POAHATM3UPOBATh PACCMATPUBACMBII MIPEIIOaBATEIEM MaTepuall B 00beMe 3arjIaHuPOBAHHBIX
9acoB.

3aiaHus 0 CaMOCTOSTENbHOM paboTe MO JUCIUILIMHE MOTYT ObITh CIEAYIOIUX BU/IOB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

e rmpopaboTka ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMH yd4eOHOH W Hay4yHOH
JUTEpaType) W IMOArOTOBKA JOKJIAJ0B Ha CEMHUHApaX M IMPAaKTHYCCKUX 3aHATHUIX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

®  BBINOJHEHHE KOHTPOJIBHBIX Pa0OT, TBOPUECKHX (MIPOCKTHBIX ) 3aIaHHH;

® peIleHHE 3a/1aY;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKHX M (PaKTHYECKUX MaTephalioB, COCTABJICHHE BHIBOJOB Ha OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbrartel  caMOCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — MpEmojaBareieM |
YUUTBHIBAIOTCS TMPU aTTeCTallUU CTyJAeHTa (dk3ameH). Ilpu 3ToM MpoOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC HAa CEMHUHAPCKHUX MW MPAKTUYCCKUX 3aHATHAX, 3aCIyIIMBAHUC JOKJIAJ0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYIACHTOB BKIIIOYAET BBINOJHEHHE IOMAIIHHUX 33daHUN K
Ka)XJJOMY J1Ta0OpaTOpHOMY M MPAKTHYECKOMY 3aHATHIO. 3aJaHus COJepHKaT YCTHYIO MOJATOTOBKY
110 TEOPETUIECKUM BOTIPOCAM.

JIns TOATOTOBKM K 3aHATHUSAM CTYISHTHI TIOJIB3YIOTCS y4eOHMKaMH W y4eOHBIMH
MOCOOMSIMH, YKa3aHHBIMH B CIIHUCKE PEKOMEHJIOBAaHHOM JHUTEepaTyphbl, a TaKKe HHTEPHET-
ncToyHnkamu. Bce MCTOANYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHWOHHOI'O
ooyuernss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanuyeckne peKOMEeHIAUM 110 HAIMCAHUIO pedepaToB (10KJIAT0B)
Pedepar (moxnamg)— nuceMenHast paboTa, coepkalias KpaTKoe U3JI0KEHNE aKTyaTbHON
Hay4YHOU TIPOOJIEMBI U €€ COBPEMEHHON TPAaKTOBKH HAa OCHOBE IMOCJICTHUX HAYYHBIX W3BICKAaHUI


http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/
http://dist-edu.nosu.ru/

1o »Toit Teme. OH SBIIsIeTCs SHCTBEHHON (POPMOIT CaMOCTOSTEILHOTO UCCIIEIOBAHUS aKTYaTbHBIX
UCTOPUYECKHX MpoOJIeM HAa OCHOBE M3YyUEHHs] COOTBETCTBYIOIIMX PA3JeNIOB YUEOHBIX MMOCOOMIA,
CHeUMATbHON MOHOTpaUUecKOr IUTepaTypbl, a TakXKe HAy4YHBIX CTaTed, OTPaKaIOIIMX
NOCJETHUI HMCCIEe0BATENbCKUNA OMBIT B OOJIACTH HM3y4aeMoro Bolpoca. Pedepar momoraer
BbIpa0OTaTh HABBIKU U IPUEMBI CAMOCTOSTEIIBHOIO HAYYHOT'0 IIOUCKA, TPAMOTHOT'O Y JIOTHYECKOT O
U3JIOKEHUSl MaTepuala, CocoOCTBYeT MPHUOOIIEHUIO CTYACHTOB K HayYHO-HUCCIIEI0BATEIbCKON
JIeATEIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Bri6op tembl uccienoBanus. Tema pedepara BeIOUpaeTcst CTYIEHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wuccienoBaHusl. Bkiodaer cocraBieHue IUIaHa pedepara H
KaJICHJApHOTr0 IIJIJaHa HAay4yHOro uccienoBanus. KaieHgapHbIil miaH MCClI€A0BaHUS BKIIOYAET
CJIETYFOIIHE 3JIEMEHTHI: BEIOOP U PopMyTupoBaHue MPoOIeMbl, pa3paboTKa IiaHa HCCIISTI0BAHUS
U TpeaBapuTesbHOro IutaHa pedeparta; cOOp M HM3yYEHHE HCXOJHOTO MaTepuasna, IMOHCK
JUTEpaTyphl; aHATIU3 COOPAHHOTO MaTepuaia, TeopeTudeckas pa3padboTka mpooeMbl; COOOIIeHNE
0 IIPEIBaPUTENBHBIX PE3ybTaTaX UCCIICOBAHNS; OKOHUATEIIbHBIN BapUaHT pabOThI; 00CYXKIeHUE
pedepaTa (Ha ceMHHApE U T. 11.).

[Tnan pedepara xapakTepusyeT ero couepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
ce0si: BBEAEHHE, I€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 337a4d
HCCJIEJOBaHMsI; OCHOBHAS 4acTbh, B KOTOPOM pacKphIBaeTCs COJIepKaHne MPoOIeMbl; 3aKIIIOUEHUE,
r71e 0000IIAI0TCS BBIBOIBI ITO TEME U AAIOTCS MPAKTUIECKUE PEKOMEHAIIHH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbIABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyeT o0paTuThes B OMOIMOTEKY UM K Ipernoaasarento. [logoOpannyro mutepaTypy clieayer
3apuxcuposats cornacHo ['OCT no 6ubnuorpadguueckoMy OMUCAHUIO POU3BEICHHM MeYaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobineme. [lpum wu3ydeHuu nuTeparypbl HeoOXOIuMO BbIOMpaTh MaTepuai, HE TOJbKO
MOJITBEP K IAIOLIUI MO3ULIMIO aBTOpa pedepara, HO U MaTeprall i OJIEMUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IIO3UIMIO, TOUKY 3PEHHUS [0 paccMaTprUBaeMoi pobiieMe; yTOUHUTh 00BEM U COJepKaHNE
HNOHATUHM, KOTOPBIMM NPUXOAMTCS ONEPUPOBATH IMpPH pa3paboTKe TeMbl; CHOPMYIUPOBATH
ONpENCIEHUs M OCHOBHBIE BBIBOJABI, XapaKTEPU3YIOLIUE PE3YJIBTAThl  UCCIEIOBaHMS;
OKOHYATeJIbHO YTOUHUTH CTPYKTYpY pedepaTa.

5. Odopmienue pedepara. [Ipu opopminenuu pedepara pekoMeHAyeTCs NPUAECP)KUBATHCS
cienyromux npasui: Cienyer nucaTh JUIIb TO, YEM aBTOP XOUET BHIPA3UTh CYLTHOCTh TPOOJIEMBI,
ee yoruky; [lucaTe CTporo mocienoBaTeNbHO, JIOTMYHO, NOKAa3aTeNbHO (MO CXEeMe: Te3HUC —
o0ocHoBaHMEe — BBIBOJ); Ilucath spko, oOpa3zHO, )KMBO, HE TOJBKO BCKpbIBas HMCTHUHY, HO U
oTpaxkasi CBOIO TO3MIIMIO, IMPOIMAaraHAupys MOJy4yeHHbIe pe3yabTaThl; llucarh OCMBICIEHHO,
co0utro1ast MpaBMJia TpaMMAaTHKH, HE 3J10yMOTpeOIIsisi HayKooOpa3HbIMU BBIPAKEHUSMHU.

Pedepar BbINONIHAETCS B COOTBETCTBUU C TPEOOBAaHUSIMU CTAaHIAPTOB, Pa3pabOTaHHBIX IS
JTAHHOTO BHJA IOKyMEHTOB. PaGoTa jomkHa OBITH BBIOJMHEHA Ha Oenoil Oymare cTaHIapTHOTO
mucta A4. Tekct nomkeH ObITh OTHEeYaTaH Ha KOMITBIOTEpPE B TEKCTOBOM penakTope Microsoft
Word u oTBeuaTh cieayromuM TpeOOBaHMSIM: MapaMeTphbl IMOJIeH CTPaHUIl JOJKHBI OBITH B
npejenax: BepxHee U HmwkHee — 1o 20 mm, mpaBoe — 10 mm, steBoe — 30 MM, mpudt — Times New
Roman , pasmep mpudta — 14, MEXKCTpOUHBII MHTEpBalI — MOJIYTOpHBIN. JleHTa mpuHTepa —



TOJIbKO uépHoro usera. Hymepanus crpanun B pedepare J0KHA ObITh CKBO3HOW, HAUMHAS CO
BTOPOU CTPaHULIBIL.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U M3YYEHBI CTYAEHTOM Ipu HamucaHuu pedepara. JlaHHBI CIIHCOK OTpakaer
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJISET CYAUTh O CTEHNEHH €ro
HNOJArOTOBKM M YIJIyOJieHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas muTeparypa
pa3Melaercs B CIEAYIOIEM HOPAIKE: 3aKOHOAATEIbHBIEC aKThI, [IOCTAHOBIECHUS, HOPMaTUBHBIC
JIOKYMEHTBI; BCsl yueOHas auTeparypa B ajJ(paBUTHOM IOPSJIKE, 3aT€M CPEJCTBA MEPHUOANYECKON
neyaTy B aln(aBUTHOM MOPSJIKE; HCTOYHUKH U3 ceT MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIO0JIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu sl

JIns nu3ydeHus: JEKIMOHHOIO0 MaTepuaia JUCHHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YyaJIbHbBIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, TPOBEPEHHBIC
BPEMEHEM METOJbl MPENOJABaHUS, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, ONEPATHBHOCTh B Mojade WHGOPMAIMH, ITO3BOJISIIOT AKOHOMHUTH BpeMs
3aHIATHIH.

Kaxxnoe npaktrueckoe (ceMUHApCKOE) 3aHITHE UMEET CBOIO 0C00YI0 (hOpMYy MPOBEACHUS,
CBOIO METOJIOJIOTUYECKYIO CHEIU(UKY, UYTO IMO3BOJSET Pa3BUBATh y CTYACHTOB PA3IMUHBIC KaK
OOLIEKyIbTYypHBIE, TaK U MpodeccruoHanbHble KoMmneTeHuu. [loctaHoBKa mpobiemMsl, pazdop
AKTyaJIbHBIX KOHKPETHBIX M THIOTETUYCCKUX CUTYaIlui, co3/laHue aTMOoc(hepsl AUaiora MEXIy
npernojaBaTesieM M TPYNNOW TMO3BOJSET paboTaTh WHAMBUAYAIBHO M B MalbIX TpYIax,
KOJUICKTUBHO OOCYX/IaTh OINpPEACIICHHBIA TeMaMu MaTepHall, a TakkKe WHUIUUPOBATH
CaMOCTOSITENIbHYIO paboTy cTyneHTOB. [Ipu ocMbIcIeHnH collep:kaHus BOMPOCOB MPAKTHUECKUX
3aHATHHA TPECIIeyeTcs Iellb COOMI0JaTh NPEEeMCTBEHHOCTh B MPO(ECCHOHATLHOM U B
TBOPYECKOM PA3BUTHUHU CTY/ICHTOB.

Kontponb camoctosTenbHON pabOTHl CTYACHTOB MPHU3BaH CHAENATh MPOIECC OO0y4YeHHs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHHMAaHHUS JaKe, Ha TEPBbI
B3I, MQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMIIJIMHBI

Buj yueOHbIX 3aHATHI Opranu3zanus AesITeIbHOCTH CTYJEHTA

Jlekuus [Tocemenne NEKIMOHHBIX 3aHATHI U KOHCIIEKTHPOBAHUE JIEKITHOHHOTO
MaTepuana SBISETCS HEAOCTATOYHBIM YCIOBHEM JUJISl YCIICITHOTO
YCBOGHUS AUCHUIUTUHBL. CTyIeHTy HEOOXOJUMO CHCTEeMAaTUYECKU
paboTaTh ¢ y4eOHOW U METOIUYECKOW JTUTEpaTypou, peKOMEHIyeMOi
M0 KaXIOMY pa3eny JEeKTOpOM, JOMOJNHSS KOHCIEKT JEeKIUn
HEOOXOUMBIMA TIOSICHEHUSMH, YTOYHCHHSMH W TEPMHUHAMHU I10
uzydaeMoii Teme. HeobxonmMo mucath KOHCHEKTHI JIEKIUN: KpPaTKo,
cxematudHo. [locnenoBarensHO (PUKCUPOBATH OCHOBHBIE TTOJIOKEHUS,
BBIBOJIBI, (DOPMYITUPOBKH, OOOOIIEHHUS; MMOMEYaTh BaXKHBIC MBICIIH,
BBIJICTISITH KITIOUEBBIC CJIOBA, TEPMHUHBL. [IpOBepsATH TEPMUHBI, TIOHATHH
C TIOMONIBIO  DHIMKIONEAWN,  CJIOBapeil, CIPaBOYHUKOB C
BBIMIMCHIBAHUEM TOJKOBAaHWK B TeTpagab. (OO003HAYNUTH BOIPOCHI,
TEPMHHBI, MaTepHall, KOTOPHI BBI3BIBAET TPYAHOCTHU, TOMETUTH U
MOMBITaTbCS HAWTH OTBET B pPEKOMEHAyeMou Jmrteparype. Ecium
CaMOCTOSITENILHO HE yJaeTcs pa3o0parbcs B MaTepuaie, He0OXOAUMO




chopMyIIHpOBaTh BOIPOC U 3a/1aTh MPENOAaBaTelt0 Ha KOHCYJIbTalUH,
HA MPAKTUYECKOM 3aHSITHH.

JlabGoparopHoe
3aHsATHE

JlaboparopHble 3aHATHS HAIIpaBJIeHbl Ha POPMUPOBAHUE TPAKTUUECKUX
YMEHHH, CBSI3aHHBIX C OpPraHU3alHUel AKTUBHOIO B3aUMOACHCTBUS
Y4aCTHUKOB 00pa30BaTeIbHOrO Mpollecca MO M3YyYEHUIO0 Marepuana,
3aKperieHue NPaKTUIECKUX HaBBIKOB TUTSE perieHus
npodeccuoHanbHbIX 3a1a4. [Ipyu moAroToBKe K 3aHATUAM HEOOXOIAUMO
NOBTOPUTH JIEKLIMOHHBIM MaTepual IO H3y4aeMOil TeMe, HM3y4YHThb
MaTepuai, pPEKOMEHJOBAaHHBIA IpenojaBaTelieM IO  CIHCKaM
muteparypsl. [loaroToBka k 1abopaTOPHBIM 3aHATUSM IPECIEIYET JIBE
OCHOBHBIE 1[EJIH: MEPBOE - MOBTOPEHUE HM3YYEHHOro marepuana. J{is
ATOr0 HCIIOJIb3YIOTCS KOHCIIEKTHI JIEKIMM, peKOMeHJoBaHHas 15
OCHOBHAasi U JIOMOJHUTENbHAsl JIUTEpaTypa; BTOpOE - yriyOlieHue
3HaHW# 1o Teme. JlabopaTopHbBIE 3aHATHS CIIYXKaT AJS 3aKpEIICHUs
TEOPETUYECKMX OCHOB, M3JaraéMbplXx B JIEKIMSX, MOJy4EHUs
NPAaKTUYECKUX HABBIKOB peIIeHUs MpodecCHOHATIBHBIX 3amad. OHu
MPOXOJAT C HCIOJIB30BAHUEM CTEHOB, METOJIWYECKUX YKa3aHUU,
y4eOHO-HATTISAHBIX TOCOOM, B KOTOPBIX OTpPakK€H HEOOXOAUMBIH
MUHUMYM 3aJlad JUIsi OCBOCHHS pAa3[elioB M TEM JUCUUILIIHHBL
3aBepiarieil 4acThio J1abopaTopHOil pabOTHI sIBIsIETCS OpopMiIeHUE
B paboueil Terpaau oryeTa. ColepikaHue oT4eTa ONpeaessaeTcs TeMOi
3aHATHS U MOXKET BKIIIOYATh B ce0sl BOMPOCHI PA3IMYHOTO XapaKTepa.
Tak mpu npoBeAeHUH J1abopaTOpHOU paboOThl B COCTAaB OTYETA MOTYT
BXOJIMTH: KPAaTKOE OMHCAaHHE METOAMKH BBHIMOJHEHHS paboThI, cxema
1abopaToOpHON YCTAaHOBKH; HEOOXOAMMBbIE pacueThl Mo 00paboTke
MOJYYeHHOW HWH(OpMAINK;, aHaIW3 IOJYYEHHBIX JIaHHBIX U oOriee
3akioueHue  (BbIBOABI). JIOMOJTHUTENbHBIE W WHIAUBUAYAJIbHBIE
TpeOOBaHUSI M3JIOKEHBI B METOAWYECKHX TIOCOOMSIX K KaKIOU
nabopaTopHoi paboTe

IInceMeHHbBIE
JOMAIIHHE  3aJaHHuA
(KOHCIEeKT)

3HAKOMCTBO C OCHOBHOM U JIONOJHUTENILHOM JTUTEpaTypoil, BKIItoUas
CIpaBOYHBIE U3AaHNUs, 3apyOeKHbIE HCTOYHHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIACHUM, TPEOYIOMUX 3allOMUHAHUS U
ABIIIOIIMXCSL OCHOBONOJAararomumMu B 3ToM TeMme. (CocraBieHne
KOHCIICKTOB IO IMMPOYHUTAHHBIM JIMTCPATYPHBIM UCTOUYHHUKAM U AP.

[Ipy moAroTOBKE K 3aHATHIO HEOOXOJIUMO OpPHUEHTHPOBATHCS Ha
KOHCIEKTBI JICKIUIA, PEKOMEHAYEMYIO JIUTEPATYPY.

ITo xaxmoi u3 TeM JUIsl CAMOCTOSITEIBHOTO U3Y4YEHHUs], IPUBEICHHBIX B
paboueiil mporpamme, cielyeT cHayaiaa IpOYUTaTh PEKOMEHOBAHHYIO
JUTEpaTypy U IMpH HEOOXOAUMOCTH COCTABUTh KPATKUM KOHCIIEKT
OCHOBHBIX  TIOJIO)K€HUH,  TEpPMHUHOB,  CBEIEHUH, TpeOyroIUX
3aIIOMUHAaHMA U ABJIIOIUXCSI OCHOBOIIOJIAratoIIMMH B 9TOU TEME.

I[J'I?[ paciiupeHuA 3HAHUH 10 JUCHUIIIINHE PEKOMEHAOYCTCA
UCnoJb30BaTh IHTEpHET-pECypCHI:

MMPOBOAWUTL IIOMCK B PA3JIMYHBIX CHCTEMAX, TaKHUX KakK O6I].[I/Ie
MOUCKOBBIE CHCTEeMBl: www.yandex.ru, www.google.ru, a TaKxe
CII€UaJIbHBIC ITIOMCKOBBIE CUCTEMBI.

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTtpoabHasi paGora
(xoJI0KBHYM)

Lenp KOHTpPOJIbBHOI paboThl - MpoBEpKa Pa3BUTHS HABBIKOB,
YCBOEHHS M 3aKpEIJICHWs MaTepuasa, IMOJYyYEHHBIX INpPH H3Yy4E€HUU
JUCLUIUIMHBI, W BBIIOJHSETCS CTYJAEHTaMH 3a04YHOTO OOy4YeHHS.
PaboTa BeIMOTHAETCA 10 MHAWBUYAIBHBIM 33/1aHUSM MAIIMHOMIMCHBIM
WIM PYKONUCHBIM TeKCTOM. PaboTa naer BO3MOXKHOCTh YCTaHOBUTH




CTCIICHb YCBOCHUs MaTepuaja M yMECHHME NPHMEHATH 3HAHUS,
NOJydeHHbIE MpPH M3YYEHUH AUCUUIUIMHBL PabGota cmocoOcTByeT
OBJIAJICHUI0 MAaTEpHUaJOM, IPUBUBACT HABBIKM B CaMOCTOSTEIBHOM
pELIEHNN IPAKTUYECKUX BOIIPOCOB U B paboTe C INTEPATYPOH.

JK3aMeH (YCTHBIN) OneHka OTBETa Ha JK3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxennemM o0 OAILHO - PEUTHHIOBOM CHUCTEME OLIEHKH 3HAHUU
cryaentoB COI'Y.

8. OneHoYHbIE CPeICTBA I TEKYIEr0 KOHTPOJIsl YCIIeBA€MOCTH,
PYOeKHOM aTTecTAallui U MPOMEKYTOYHOM ATTECTALUMM 110 MTOraM OCBOEHMSI
AMCUMILINHBI

Pabouass mporpamMma npeaycMaTpuBaeT MPOBEACHUE JEKIUOHHBIX W IPAKTHUYECKUX
3aHATUH, a TAKXKE CIEIYIONINE BUIBI padOT: CAMOCTOSTENHHYIO PabOTy CTYJEHTOB IO MOJATOTOBKE
YCTHBIX COOOIIEHUH, HAITMCAHUIO TOKJIAJI0B U 3CCe, TMOATOTOBKY MPE3CHTAINI U 00CYKICHHIA 1O
TeMaM JUCUUIUINHBI - paboTy B aKTUBHON M MHTEPAKTUBHOU (popmax.

Pabouas nporpamma npeanoaraet TEKyIui 1 NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuti KOHMpOIbL — 3TO HENPEPHIBHO OCYIIECTBIISIEMbId MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUU U (OPMUPOBAHUS YMEHUI M HABBIKOB B TCUCHUE CEMECTpa Wi yaeOHOoro roja. Tekymmii
KOHTpPOJIb 3HAaHWW, YMEHMH M HaBBIKOB CTYACHTOB OCYIIECTBISETCS B XOJ€ Y4eOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX II0 pacnucaHuto. PopMaMu TEKyIIEro KOHTPOJIS
BBICTYMAIOT OMPOCHI HA CEMHMHAPCKUX U MPAKTUUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 muH.)
3a/laHus], BBINOJIHAEMbIE CTY/AEHTaMU B Hayajle JIEKIUU C LENIbI0 MPOBEPKH HAIW4Ms 3HAHMM,
HEOOXOAMMBIX IS YCBOCHHUSI HOBOTO MaTepualia Wi B KOHIIE JICKIUU JJISl BBISCHEHUS! CTEIICHU
YCBOEHUS U3JI0KEHHOT'O MaTepHraa.

Pybesicnviti konmpons OCyIIECTBISETCS N0 OKOHYaHUM M3Y4YEHHs] Marepuaia MOAYINsS B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C IEJIBIO OIpeNeleHus
Ka4yecTBa YCBOEHHS MaTepuasia yueOHOro MOy B LieJloM. B TedeHne cemecTpa mpoBOAUTCS /1BA
TaKUX KOHTPOJbHBIX MEPONPUATHUS IO TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
KOJI-BO KOJI-BO
dopma KOHTpOJIA
0aJI10B 0aJI10B
Texywiaa oyenxa CTy[cHTa B TeUeHUE 1-8 HElENM COCTOUT U3: 0 25
e BrlInojgHeHWEe MUCbMEHHbBIX JOMAIIHUX 33JJaHU 110 TEMaM 3aHATUI 1
CaMOCTOSITENTbHOM paboTHI (KOHCTIEKTOB) — 9 0
e [loaroroBka v OTBETHI HAa MPAKTHUECKUX 3aHATUAX (KOJIOKBHYMBI) —
1608=80
e [loaroroBka u BEITIOJIHEHUE 1a00paTOpHBIX pabot - 1 6@ 8 =8
1-51 pybescnan nucomennas Konmpoavnas paboma 0 25
Texywiaa oyenxa ctyjenra B teueHue 10-17 Hepenu cocTouT u3: 0 25
e BrlinojgHeHWe MUCbMEHHBIX JOMAIIHUX 33JJaHU/ 110 TeEMaM 3aHATUI 1
CaMOCTOSITEIbHON PabOThI (KOHCIIEKTOB) — 9 0
e [loaroroBka v OTBETHI HAa MPAKTHUECKUX 3aHATUAX (KOJIOKBHYMBI) —
1608=80
e [loaroroBka U BEITIOJHEHUE 1a00paTOpHBIX padbot - 1 6@ 8 =8




2-7 pybescnan NUCbMeHHAas KOHMPOIbHAA padoma

25

Hmoczo 0

100

KonTposbHble 3a1aHusi (1eMOBepCUM) JJIS OLEHKH 3HAHUI, YMEHUIl, HABBIKOB H
(nam) ombITa NeSITEJLHOCTH, XapPAKTEPU3YIOIIUX 3Tanbl (GopMHUPOBAHUS KOMIIETEHIUI B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

1) TunoBble 3afaHusA A5 NPAKTHYECKHX (CEMHUHAPCKHUX) 3aHATHIA

OcHoBHbI€ nO0XKeEHUS Teopun bopa.

B uem cocTout npuHuun coorBercTBUU bopa?

BeiBog popmyiiel moctostHHOM Pundepra, 6e3 yueTa qBMKEHUS sIpa.

Kakue cepun B ciektpe Boopoaa Bam nsBectHs1?

K uemy npuBoaut nBuxxeHue sapa?

Kakue kBanTOBBIC UHciia Bol 3HaeTE M KaKOB UX (PU3UIECKHIA CMBICIT?

7. Ilpy KakoM HOJOXEHWHM MarHeTpOHa BIIMSAHUM (BEPTHKAJIBHOM, TOPHU3OHTAJIBHOM, BJIOJb
36MHOI'O MEpHJMaHa U T.A.) BIUSHUE MAarHUTHOTO NoJii 3€MJIM Ha pe3yJbTaThl OIbITA
HauboJbIIee?

8. KakoBa ckopocTh 37ekTpoHa Va JAOCTHTIIMX aHOJA MPH Pa3HOCTH MOTEHIMAJIOBVB JTaHHOM
onsbite?

9. B uem coCTOUT SIBICHHE TEPMOIIEKTPOHHONW IMUCCUH?

10. Kak onpenenuts HanpasieHue cuibl Jlopenna?

11. ITouemy npu HEKOTOPOM 3HAYEHHH TOKA YEPE3 COJIEHOM]I 3JIEKTPOHBI HE IOCTUraloT aHoaa?
KakoBbI TpaeKTOpUH JBUKECHUSI DJIEKTPOHOB B MATHUTHOM I10J1E?

12. TlpuHIMI IEHCTBUS IUKIOTPOHA T MarHETPOHA.

13.Yto Ha3pIBaeTCsa pabOTOM BBIXO/IA DJICKTpOHA?

14. KakoBa npupojia cuil, yAepKUBAIOLIUX JIEKTPOH B MeTasuie?

15. Hapucyiite 1 00bsiICHUTE BOJIbTaMIIEPHbIE XapaKTEPUCTHKH TUOJA.

16. UTo Takoe TOK HACBILEHHUS U KaK OH 3aBHCHUT OT TeMIEPATyphI?

17. O6bsacHuTE (PU3NUECKYIO IPUPOAY 3aKOHA TPEX BTOPHIX.

18. Kakue nporeccsl jiekaT B OCHOBE OMOJIOTMYECKOT0 IEUCTBUS U3ITydeHUs?

19. Ot kakux ¢akTOpOB 3aBUCUT MOpaxarollee JeiicTBrue 00IyueHHs ?

20. Kakue Bupl n3yuyeHu HarOoJiee OMacHbl: MPU BHEIIHEM WJIM BHYTpPEHHEM?

21. Yem ompenensieTcs CTENEeHb TOKCUYHOCTH PaInOaKTUBHBIX BEIIECTB?

22. Yo Takoe 3KCIO3UIMOHHAS U TIoTJIoeHHas 103617 Ux pazmepHocts B CU.

23. JlaTb onpeneneHue «peHTreHa» U «paiay.

24. Kakum 006pa3oM MOXKHO U3MEHHUTH HOTJIOIIEHHYIO 103y JJIsi OMOJIOTHYecKOi TKaHu?

25. Onpenenutsb nousatue «KK», «3xkBuBanieHTHAs 103a», «03p».

ok wdE

Benukue n KpuTepuii oteHKH YCTHOr0 H MMCHMEHHOTO 0TBETA
pelaronue HA MPAKTHYECKOM 3aHATHH
AKCIIEPUMEHTBI
B (hu3HKe.
OuneHka

5 ConieprxaHue 0TBETa COOTBETCTBYET OCBEIAEMOMY BOMPOCY, MOTHOCTHIO PACKPhITA
B OTBETE TeMa, OTBET CTPYKTYPUPOBAH, JTaHbI MPABHIbHBIC apryMEHTHPOBAHHBIC
OTBETHI HA YTOUHSIOIIME BOIIPOCHI, IEMOHCTPUPYETCS BEICOKUI YPOBEHD YUACTHSI B
JINCKYCCHH.




4 ConepmaHHe OTBCTA COOTBCTCTBYCT OCBCIIACMOMY BOIIPOCY, IIOJTHOCTBIO PACKPLITA
B OTBETC TE€MaA, JaHbI ITPABUJIBHBIC, APT'YMCHTUPOBAHHLIC OTBCTHI HA YTOYHAIOIINE
BOIIPOCBI, HO HMCIOTCA HCTOYHOCTH, NPU ITOM OTBET HCECTPYKTYPHUPOBAH H
JACMOHCTPHUPYCTCH CpeI[HI/Iﬁ YPOBCHb y4aCTUA B JUCKYCCHUMU.

3 ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO IIPHU IIOJHOM
PacKpBITUM TEMbl HMEIOTCA HETOYHOCTH, JaHbl [paBWIbHbIE, HO HE
apryMEeHTHPOBAaHHBIE OTBETHI HA YTOUHSIOLINE BOTIPOCHL, IEMOHCTPUPYETCS HU3KUI
YPOBEHb yYacTHsl B JAUCKYCCHH, OTBET HECTPYKTYpPHPOBaH, MH(OpMaIHs TPyAHA
JUISL BOCIIPUSITHSL.

2 CopnepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO IIPHU IIOJHOM
PAacKpBITUM TEMBl HWMEIOTCS HETOYHOCTH, IEMOHCTPHpYeTCs ciaboe BiaJlecHHe
KaTeropuaabHbIM allapaTtoM, AAaHbl NpaBWIbHBIE, HO HE apryMEHTHPOBAHHBIE
OTBETHl HA YTOYHSIOIIME BOMIPOCHL, Y4aCTHE B AUCKYCCHH OTCYTCTBYET, OTBET
HECTPYKTYPHPOBaH, MHGOPMAIUs TPYAHA JUISI BOCTIPHSTHSL.

2)TemaTuka pedeparoB (1ist popmuposanusi komnerenuii OINK-1, OIIK-3)
He npenycmorpensl

3) Bonipochbl K py0e:kHBIM KOHTPOJILHbIM padoram (OITK-1, OIK-3):
Bonpocs! k 1 pyGexknoii padore

1. PannoaktuBHOCTh M €€ Tunbl. [locTosiHHAsA pacnaaa, nepuo noiypacnana, akTUBHOCTb.
3aKOHbI paJJMOAKTUBHOTO pacnaja.

2. O¢ddexr Komnrona. BriBoa 3aBUCMMOCTH M3MEHEHHS JIMHBI BOJIHBI ()OTOHA OT yria
paccesHus.

3. VYpasuenne llpenunrepa. BomunoBas ¢yHkius u e€ ¢usnyeckuil cmbici. HarmsgHoe
npezcTaBieHne perienus ypasaenus Llpeaunarepa st BOZOPOAONIOI00HOTO aToMa.

4. Onpenenutb BCe COCTOSHUS aTOMa C SJEKTPOHHON KOHGUTrypalueld He3arnoTHEHHON
obomouku slpl B (j j)-cBs3m.

5. VYaenbHas 3HEpPrus CBSI3U siApa. YMAKOBOUHBIN Ko3(hduireHT. 3aBUCUMOCTD yIeIbHON

SHEPTUU CBSI3U OT aTOMHOM Macchl.PacnpeneneHue 37eKTpOHOB 1O AJIEKTPOHHBIM 000J0YKaM B
atomax. [ToHsTHE 3aTIOTHEHHOMN AJIEKTPOHHON 00O0JIOYKH.

6. Cucrematnka aromMHbIX coctosiHui. CBs3b Paccema-Caynaepca M Kiaccu@puKanus
COCTOSIHUH.

7. KopnyckynspHo-BoiaHoBo# nyanu3Mm. BonHoBble cBoiicTBa wactuil. D¢dekr J3BHCcOHA-
Mxepmepa. yinHa BoaHbI e bpoins.

8. Onpenenutp, BO CKOJIBKO pa3 4acToTa roJOBHOM JIMHUU cepun JlaliMaHa OobIlle 4YacTOThI
TOJIOBHOM JIMHMHU cepun bansmepa?

9. [Mpuamun Ilaynu w npaBuno Magenynra. Ilepuonnueckas cuCTEMa XHUMHYECKHX
snemenToB .M. Menneneena.

10. Kopniyckynsipao-BontHoBOM — nyanu3m.  Oddexkr KomnrTona. BwiBog 3aBucuMocTH
U3MEHEHUS JUTMHBI BOJIHBI PACCESTHHOTO Ha 3JIEKTPOHE (POTOHA OT yIJia PAcCEesTHUSL.

11 Crnektpbl u3iyuyeHusi atomMa Bojopoja. CHeKTpajbHblE CEpUM U UX XapaKTepUCTHUKA.
Bonopononono6Hslii aTom.

11.  Tlocrynarsl bopa. Teopus bopa aToma Boopoaa U BOJOPOIONOAOOHOTO aToMa. Y CIIeXH
Y HeZloCTaTKu Teopun bopa.

13. Ompenenutpb, YeMy paBHA JJIMHA BTOPOM OOPOBCKOW OpOUTHI aTOMa BOJOPOJAA B JIITMHAX
BOJIH 1€ bpoitna?

14.  VnenbHas sHeprus cBsi3u sApa. YNaKOBOYHBIA KO3(PPHUIIMEHT. 3aBUCUMOCTb YAEIbHOM
DHEPIrUH CBSI3U OT AaTOMHOM MaccChl.

15. KBanToBbie uncima u ux ¢uzndeckuii cMpicia. CBs3b KBAHTOBBIX YHCEIN JPYT C JPYTOM.
[TpaBuna or6opa.

16. [Mpuamun Ilaynu w npaBuno Magenynra. Ilepuonndeckas cucTeEMa XHUMHYECKHX

9JICMCHTOB I[I/I MenpeneeBa. Ilonsarue rpyiinn, DOATrpymlIl, OCHOBHBIX U MOOOYHBIX Mepruoa0B.



17. [TonmHbIil MeXaHUYECKHH, OPOUTAIBHBIA M CIMHOBOM MOMEHTHI atoMa KBaHTOBBIE umncia
HOJIHBIX MOMEHTOB U MX B3aUMOCBS3b ApYT ¢ Apyrom. [IpaBuna otrOopa 11 MOJIHBIX MOMEHTOB.

18.  Paccumrats, BO CKOJIBKO pa3 SHEPTHs BOJIOPOIONOI00HOTO aTOMa B COCTOSIHIH C TJIaBHBIM
KBAHTOBBIM YUCJIOM N=>5, G0JIbIIe JHEPTHUH COCTOSHUS C N=2.

19. [ToTenumanel B3aMMOACHCTBUSA MEKYy HYKJIIOHAMU. Sl IepHBIE CHUIIBIL.

20. [TonHbBIN MeXaHUYECKUM, OpOUTATBHBIN U CIIMHOBOH MOMEHTHI aroMa KBaHTOBBIE uuciIa

IMMOJIHBIX MOMCHTOB U UX B3aMMOCBA3b APYT C APYIOM. HpaBI/ma 0T60pa JJIs TIOJIHBIX MOMCHTOB.

Bonpocsl ko 2 py0exHoii paGore

=

B3anmopeiicTBre MOTHBIX OPOUTATIBHBIX U CIIMHOBBIX MOMEHTOB aToMa. LS-cBs3b.

2. ChekTpsl H3Iy4eHHs aToMa Bojaopoaa. CHeKTpalibHble CEepUM U HX XapaKTEpHUCTHUKA.
Bonopomonono6Hslit aToM.

3. 3amucaTh BCE€ COCTOSIHHS aTOMa, UMEIOIIEro 3JIEKTPOHHYIO KOH(DUTYpaIUIO HE3aOIHEHHOM
o6onouxu ptd! nns cesasu Paccena-Caynnaepca.

4. KopnyckymsipHo-BotHOBOM ayanu3M. Dddext Komnrona. BeiBoa 3aBUCHMOCTH U3MEHEHUS
JUTMHBI BOJTHBI PACCESTHHOTO Ha 3JIEKTPOHE (DOTOHA OT yIiia paccesHusl.

5. AtoMm B MarHuTHOM mojie. HopmanbeHbiii 1 anomanbHblil 3 dext 3eemana. [IpogonbHblii 1
nornepeuynsiit apdekr 3eemana. @akrop Jlanze.

6. CBoiicTBa MPOTOHOB M HEUTPOHOB. M30TOMBI U M300aphl. DHEPrUsl AApa U YHEPTHs CBA3U
aqpa.

7. PeHTreHoBCKOE H3Iy4eHHE aTOMOB. TOpPMO3HON M XapaKTEPUCTUYECKUN PEHTTEHOBCKHE

CIEKTPBI.

PaccunTaTh SHEPTHIO CBSI3H M30TOMa “Hey.

9. Mogenu aToMHBIX siiep. KanenpHast Moaens sapa u e€ 000CHOBaHHE.

10. BomnnoBble cBoiicTBa yactuil. ['unoresa Jlyu ne bpoins.

11. VYnenbHass 3HEpPrus CBS3U sjpa. YTAKOBOYHBIA KOA(PQPUIUEHT. 3aBUCHMOCTH YACIHHOM
SHEPI'UU CBSI3U OT AaTOMHOW MAaCCHI.

12. Twumsl cBsi3eit B Mosiekynax. KoBaneHTHasI CBsI3b U €€ XapaKTePUCTHKHU.

13. Ucnonb3ys mnpunnun Ilaynu u mnpaBuno ManenyHra pacnpenenuTb 3IEKTPOHBI IO
AJIEKTPOHHBIM 000JI0UYKaM B aTOME aJTFOMUHUSL.

14. BpamarensHble CIEKTpbl MOJEKYIN. Pacy€r sHeprun BpamaTenbHbIX YPOBHEH JBYXaTOMHBIX
MOJIEKYII.

15. PapgunoaxkTtuBHOCTh M €€ Tumbl. [locTosiHHas pacmaja, mepuoj MOoJypacnaaa, akKTUBHOCTb.
3aKOHbI paJJMOAKTUBHOTO pacnaja.

16. O¢pdexr Komnrona. BriBoj 3aBUCMMOCTH HM3MEHEHHUS JUIMHBI BOJHBI (POTOHA OT Yyria
paccestHusl.

17. VpaBuenue Illpeaunrepa. BonHoBas ¢yHkums u e€ Qusmueckuii cmbici. Harmsnnoe
npejcTaBieHue peueHus ypasHenus llpenunrepa i Bo1opoaono100HOro aroma.

18. Onpenenuth Bce COCTOSHHS aTOMa C 3JEKTPOHHOM KOH(Urypanueid He3arnoJIHEeHHOH
o6omouxn s'p’ B (j j)-cBs3m.

19. VnenbHas sHeprus CBsA3M sijpa. YTNAaKOBOUYHBIA KOA(PGHUIMEHT. 3aBUCUMOCTh YIEIbHOM
DHEPTUHU CBSI3U OT ATOMHOM MacCHl.

20. Mognenu aromHbIX snep. KamenpHas wmopens saapa u e€ oOocHoBaHue. BbIBog

nosryaMnupudeckoit opmyina Baiinzekkepa.

o

BAJUIBHAS CTPYKTYPA OLHEHKH



®opMa KOHTPOJISI Make. ko1-Bo
0aJ1JI0B
Texywaa oyenka cmydenma ¢ meuenue 1-8 nedeau cocmoum u3: 25
* BrimosiHeHus 3a71aHuil Ha MPAKTHYESCKHUX 3aHATHIX 15
* BpinogHEeHUs! AJOMalIHUX 3aJaHHI 5
* CaMOCTOSATEIBHBIX PadoT 5
1-s1 pyOexHast mucbMeHHas KOHTpOJIbHAas paboTa 25
Texkywaa oyenka cmyoenma ¢ meuenue 10-15 nedenu cocmoum u3z: 25
* BrimosiHeHus 3a7jaHuil Ha MPAKTHYSCKHUX 3aHATHIX 15
* BpinojgHEHUs! AJOMalIHUX 3aJaHHI 5
* CaMOCTOSATEIBHBIX PadoT 5
2-51 pyOexHasi MMChbMEHHasi KOHTPOJIbHAs paboTa 25
Hroro 100

MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOIIEH OleHKH

B xone TexyIiero KOHTpost CTyaeHThI MOryT Haopats 0-100 6asios:

1 —s1 pyOesKHAS ATTECTAIMA - MAKCUMAJIBLHO 50 0aJ/J10B; M3 HUX:

Ot 0 10 25 6amnoB (pyOexxHas aTTecTanys) — TeCTUpoBaHKE B LieHTpe TectupoBanus COI'Y
WA KOHTPOJIbHAs padoTa,

Ot 0 510 25 6aioB(TEKYIIas OIIEHKA) — aKTUBHAs paboTa 3a JaHHBIM epHOo/] HA CEMUHAPCKUX
(MPaKTUYECKUX ) 3aHATHSIX

2-51 pyOeKHAsI ATTECTAIMSA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 110 25 GannoB (pyOekHas aTTecTalus) — TECTUPOBaHuUE B LieHTpe TecTupoBanus COI'Y;

Ot 0 10 25 GanioB (TeKymas OlIEHKA)— aKTUBHAs paboTa 3a JaHHBIN Nepros Ha
CEMHHAPCKUX (MPAKTHYECKUX ) 3aHITUAX

[IpomeKyTOUHBIN KOHTPOJIb:

Jlasa s3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT noiydaet 0-50 6aos.

CTyneHTsl, MOJYYHBIIKE B XO/I€ TEKYILETo U pyOeskHOTo KOHTpos 56-100 6annos,
ABTOMATUYECKHU MOJYy4YarT «DK3aMEHM.
PesynbTupyromas omeHka ckiaasiBaeTcs o coorserctBytoiieii bPC dpopmye.

IIIxa1a HTOrOBOM aKaIeMHYECKON YCIIEBAEMOCTH CTY/ICHTOB
110 JMCUMILIMHE

Cucrema onenox COI'Y
dopmMa KOHTPOJIsI CymmMma 6aj1j10B Ha3Banue
86 - 100 OTJIMYHO
DKk3ameH 71-85 XOpOIIIO
56-70 yJIOBJICTBOPUTEIHHO

Bonpocs! 1Jist noaroroBku k 3k3ameny (OIIK-1, OIIK-3):
1. PaauoaxTtuBHOCTH U €€ TuMbI. [locTosiHHAA pacnaja, meproy rnojiypacnaja, akTHBHOCTb.
3aKOHBI PaJUOAKTUBHOTO pacmaja.
2. Dd¢ddexr Komnrona. BeiBoj 3aBUCUMOCTH U3MEHEHUS JJTMHBI BOJHBI (POTOHA OT yriia
paccesHus.
3. VYpasuenue lllpenunrepa. Bonnosas ¢pyukuus u e€ puznyeckuii cmbici. HarmsnHoe
npejcTaBieHue perieHus ypasHenus lllpeaunrepa st BOZOpoa0nog00HOro aToma.

! B cooteerctuu ¢ Ionoxkennem o BPC olieHuBaHus o6ydaroluxcs 04HOi (GOpMBbI 110 06pa30BaTENLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)
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21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

OnpenenuTh Bce COCTOSHUS aTOMa C 3JIEKTPOHHOM KOH(UTyparueld He3arnoIHeHHON
o6omouxu s'p’ B (j j)-cs3m.

VYaenbHast SHEPTUS CBSI3M sApa. YTAKOBOYHBIM KOd(PPHUIMEHT. 3aBUCUMOCTD YIEIbHOM
JHEPruu CBSA3M OT aTOMHOM Macchl.PacnpesneneHne 3JIEKTPOHOB IO 3JIEKTPOHHBIM
obonoukam B aromax. [ToHATHE 3aNOTHEHHON SJIEKTPOHHOI 000JIOUKH.

Cucrtematnka aToMHbIX coctossHui. CBszb Paccena-Caynaepca u  kiaccuduKkaius
COCTOSIHUH.

KopnyckynspHo-BostHOBOM jayanu3M. BomHoBbIe cBoiicTBa yactuil. Jddekt J[PBrcona-
xepmepa. [lnuna BoaHbI Ae bpoins.

OnpenenuTtsb, BO CKOJIBKO pa3 4acTOTA FOJIOBHOM JIMHUM cepuu JlaiimaHa OosibIlie 4acTOThI
roJIOBHOM JTMHUHU cepun banbmepa?

[Mpunmun Ilaynu w npaBwio Manenynra. llepuogmyeckas cucreMa XUMHYECKUX
anemenToB JI.1. Menpeneena.

KopnyckynspHuo-BostHoBol — ayanusMm.  Oddext Kommnrona. BeBoa 3aBucuMocTH
WU3MEHEHHUS JJTUHBI BOJIHBI PACCESTHHOTO Ha 3JIEKTPOHE (POTOHA OT YIJia PACCESTHUS.
CrnexTpbl HM3iydeHus atoMa Boaopoja. CIEKTpalbHbIE CEPHUM U UX XapaKTEPUCTHKA.
Bopopomonono6HsIit aToM.

[Tocrynatel bopa. Teopus bopa aroma Bogopoaa U BOJOpO10NI0J00HOTO aToMa. Y CIIeXH
Y HeJlocTaTtku Teopuun bopa.

Onpenenutsb, 4yeMy paBHa JUIMHA BTOPOIl GOPOBCKOI OpOUTHI aTOMa BOAOPOAA B JUITMHAX
BOJIH 11e bpoiinsa?

VYaenbHast 3HEpPrus CBSI3U AApa. YaKOBOYHBIM KO3 ULHEHT. 3aBUCUMOCTb YJIEIbHOM
OHEPIUHU CBSI3U OT ATOMHOM MacCHl.

KBanToBble uncna u ux ¢uzndeckuid cMpicia. CBsA3b KBAaHTOBBIX YHMCEN APYT C APYTOM.
[TpaBuina or6opa.

[Tpuauun Ilaynu u npasuwino Magenynra. Ilepuonuyeckas cucreMa XHMHYECKUX
anemenToB [[.M. MenneneeBa. [lonstue rpynmn, NMOArpymnmn, OCHOBHBIX M IOOOYHBIX
IIEPUOOB.

[TonHbIM MexaHUYECKUH, OpOUTAIBHBIA U CIIMHOBOM MOMEHTHI aroma KBaHTOBBIE uncia
HOJHBIX MOMEHTOB M UX B3aMMOCBS3b Jpyr c japyrom. [IpaBuia orGopa Ui MOJHBIX
MOMEHTOB.

Paccuutath, BO CKOJIBKO pa3 3HEprus BOJOPOJONOI00HOTO aTOMa B COCTOSIHUU C TJIaBHBIM
KBAaHTOBBIM YHCIIOM N=5, OOJIbIIIE YHEPTUN COCTOSHUS ¢ N=2.

IToreHnnansl B3aMMOAECHCTBUS MEXKAY HYKJIIOHAMU. S{epHBIE CUIIBI.

[TonHbI MexaHWUECKHUH, OpOUTAIBHBIA M CIMHOBOW MOMEHTHI aroma KBaHTOBbBIE uncia
MOJHBIX MOMEHTOB M UX B3aMMOCBs3b Apyr ¢ apyrom. IIpaBuna otGopa ans MOIHBIX
MOMEHTOB.

B3anMmoneiicTBre NOTHBIX OPOUTATBHBIX M CIUHOBBIX MOMEHTOB aroma. LS-cBsi3b.
CrnexTpbl M3ilydyeHuss atomMa Bojaopoa. CHeKTpajbHblE CEPUM U UX XapaKTePUCTHKA.
Bonopononono6Hslii aTom.

3anucath BCE COCTOSHHUSA aTOMa, MMEIOIIEro JJEKTPOHHYK  KOH(PUIYpalLHUio
He3anonHeHHoi o6osnouxu p'd! nns ceasu Paccena-Caynnaepca.
Kopnyckynspuo-BonHoBorr  ayanusm.  Oddext Kommnrona. BeBoa 3aBucumoctu
U3MEHEHUS JUTMHBI BOJIHBI PACCESTHHOTO Ha 3JICKTPOHE (POTOHA OT yIJIa PacCesTHUS.

AToMm B MarHuTHOM nosie. HopmainbHbIil 1 aHOManbHBIN 3@ ekt 3eemana. [IpogonbHbIil u
nornepeuynsiit 3¢ dexr 3eemana. akrop Jlanze.

CaolicTBa MPOTOHOB U HEUTPOHOB. M30TOIBI M M300aphl. DHEPTHUS sIIpa U IHEPTHsl CBA3U
a1pa.

PeHnTreHoBckoe m3inydeHue atToMoB. TOPMO3HOM M XapaKTEPUCTUYECKUN PEHTTEHOBCKUE
CIIEKTPBI.

PaccunTaTh YHEPTHIO CBS3H M30TOMA “Hey.

Monenu atomubIX saep. KanensHas mojens siapa v e€ 000CHOBaHUE.



38.
39.

SHEPIUHU CBSI3U OT ATOMHOM MacChl.

40.
41.

BousiHoBgIe cBOMcTBa yacTuu. ['unoresa Jlyn ne bpors.
VaenpHas 3HEPrUs CBSA3U sApa. YTAKOBOUYHBIM KOd()uImeHT. 3aBUCUMOCTh YAEIbHON

QJICKTPOHHBIM 000JIOYKaM B aTOME aJIOMHHUS.

42. BpamaTenbHbie

CIIEKTPbI

MOJICKYIL.

JABYXaTOMHBIX MOJICKYII.

43.

3aKOoHEBI PaanuO0aKTHBHOI'O paciiaja.

44,
paccesHus.
45.

Pacuér

SHEPruu

Tunsl cBsA3el B MosieKkynax. KoBaneHTHas CBA3b U €€ XapaKTEPUCTUKH.
Hcnons3ys npunuun Ilaynu u npasuno MagenyHra pacnpenenuTb JIEKTPOHBI 110

BpalIaTeJIbHBIX  YPOBHEH
PannoaktuBHOCTB M €€ TunBL. [locTOsIHHAA pacmana, NEpUOJ MOJypacnana, akTUBHOCTD.
O¢pdexr Komnrona. BeiBox 3aBUCMMOCTH M3MEHEHHS [UIMHBI BOJHBI (POTOHA OT yriia

VYpaBuenue llpenunrepa. Bonnoas ¢yHkius u e€ ¢usmueckuid cmbicn. Harmsanoe

npeJcTaBieHue peueHus: ypasuenus llpenunrepa nmis Bo1opoaono106HOro aroma.

46.

o6omouxu s'p’ B (j j)-cBs3m.

47.

OHEPIUuHr CBA3U OT aTOMHOM MAaccCHl.

48.

Onpenenuts BCe COCTOSIHUS aTOMa C JJEKTPOHHON KOH(Urypaunuedl He3armoJTHEHHOU
VYaenvHast PHEPTUS CBSI3M sApa. YTAKOBOYHBIM KOd(PPHUIHMEHT. 3aBUCUMOCTD yIEIBbHOM

Mopgenu atomubIx snaep. KamenbHas wmoxaens siapa u e€ obOocHoBaHue. BwiBOI
nosysMmnupudeckoi popmyna Baiiizekkepa.

IMoka3aTenu U KpUTEPUM OLIEHMBAHUS KOMIIETEHIIUH HA PA3JIMYHBIX ITaNax UxX
(¢opMupoBaHusi, onucaHUe MIKAJ OLlEHUBAHUSA

YpoBeHb ¢(hOpMHUPOBAHHOCTH KOMIETEHIMIA

«MuHIMAJTBLHBIA
YPOBEHb
He TOCTUTHYT»
(MeHee 55 0a/10B)

«MuHUMAaJIbLHBII
YPOBEHb)
(56-70 6ans10B)

«Cpeanuii ypoBeHb»
(71-85 b6anoB)

«BbICOKHII yPOBEHDb)
(86-100 6an10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

chopmupogativl. chopmupoganvi. cpopmuposativl. cpopmuposativi.
3HaHus  OTCYTCTBYIOT, | ChopMHUpOBaHBI 3HaHus oOmmpHble, | 3HaHU TBEpIbIE,
YMEHUS U HaBBIKK He | 0a30BbIe CTPYKTYpPHI | CUCTEMHBIE. apryMeHTHUPOBaHHbBIE,
c(hOpPMHUPOBAHBI. 3HAHUMU. YmMmenus HOCSIT | BCECTOPOHHHE.
YMeHust pparMeHTapHbl | PenpOAyKTHBHBIHN Ymenus YCIIEIIHO
u HOCAT | Xapakrep, MIPUMEHSIOTCS K
PENpPOAYKTUBHBIN IPUMEHSIOTCS K | pEIIeHUIO KaK TUITOBBIX,
XapakTep. PpELICHHIO TUIOBBIX | TAK W HECTAaHIAPTHBIX
JeMoHcTpupyercs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemMoHCcTpupyercs
CaMOCTOSITETIbHOCTH JOCTaTOYHBIA YpPOBEHB | BBICOKHMI YPOBEHb
MPAKTUYECKOTO HAaBbIKA. | CAMOCTOATENBHOCTH CaMOCTOSITENTBHOCTH,
YCTOHYHUBOTO BBICOKas aJalTUBHOCTH
MIPAKTHYECKOTO HABHIKA. | MPAKTHYECKOTO HAaBbIKA
Onucanue KpUTEpHEeB OLEHUBAHUS
OObyuaromuiics OO6yyaromuiics OO6yuarommuiics OO6yuarommuiics
JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- 3HaHWE U MOHHMMAaHue | - riryOoKue,
OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHUE "




- CYIIECTBEHHBIC | - 3HAHUS | KOHTPOJIUPYEMOTO apryMEHTUPOBAHHbBIC
nmpo0Oensl B 3HAHMSIX | TEOPETHUECKOTO obbeMa TPOrPaMMHOTO | 3HAHUS ITPOTPAMMHOTO
y4eOHOT0 MaTepuaa; Marepuana; MaTepuana; MaTtepuana;
- JIOTTYCKAIOTCA | - HETOJHBIE OTBETHI HA | -  TBEPJbIE  3HAHUS | - TOJHOE MOHUMAaHUE
MPUHIUITHATbHbIE OCHOBHEIC BOIIPOCHI, | TEOPETUUECKOTO CYIIHOCTH "
OIMMOKY TIPH OTBETE HA | OMMMOKK B  OTBETE, | MaTepuaa. B3aMMOCBSI3H
OCHOBHEIC BOIIPOCHI, | HETOCTATOYHOE -CII0COOHOCTH paccMaTpuBaeMbIX
OTCYTCTBYET 3HAHHE U | IOHUMAHUE CYIIHOCTU | YCTaHABIUBATh U | IPOIIECCOB U SIBIICHUH,
ITIOHUMAaHUE OCHOBHBIX | M3JIaTa€MBIX BOIIPOCOB; | OOBACHATH CBS3b | TOUHOC 3HaHNE
MIOHSITUHN U KaTEerOpui; - HEYBEPEHHBIC U | IPaKTUKK ¥ TEOPUH, | OCHOBHBIX TIOHSATUN B
-HCIIOHUMAaHHE HETOYHBLIC OTBETHl Ha | BBIABIIATH pamMKax 00CyXIaeMBbIX
CYILIHOCTH JIOTIOTHHUTEIIHHEIC MPOTUBOPEUUS, 3aJIaHMI;
JIOTIOTHUTEITBHBIX BOIIPOCHI; poOIeMBI U TCHACHINH | - CIIOCOOHOCTD
BOIIPOCOB B  paMKax | - HEJIOCTAaTOYHOE | Pa3BUTHS; yCTaHaBJIUBATh H
3aJIaHUM; BJIAJICHUE JINTEPATYpOH, | - MpaBUIbHBIE H | O0OBICHATH CBSI3b
- OTCYTCTBHE YMEHHMS | PEKOMEHAOBAHHOU KOHKpETHBIE, 0e3 | MPaKTHKHU U TCOPHH;
BBIIIOIHATh MporpamMmMoit rpyOBIX OIIMOOK, | - JIOTHYECKH
MPaKTUYCCKUE 3aJaHUS, | TUCIUTUINHBL, OTBETHI Ha | IOCJIeIOBaTEIbHbIE,
NpeayCMOTPEHHbIE - ymeHue 0Oe3 rpyOBIX | ITOCTaBIICHHBIE coJiepKaTelbHbIE,
IporpamMMoit OIIHOO0K periaTh | BOPOCHI; KOHKPETHBIC u
JUCIAILIMHEIL MpaKTUYECKUEe 3aJaHusd, | - yMEHHUE periaTh | UCUYEPIIBIBAIOIINE
- OTCYTCTBUE | KOTOPBIE clenyeT | IpaKTUYECKUE 3aJaHusl, | OTBETHl HA BCE 3aJIaHUs,
TOTOBHOCTH BBITTOJTHUTE. KOTOpbIE clenyer | a TaKKe
(coco6HOCTH) K BEHITIOJTHUTE; JIOTIOTHUTEIHHBIC
JUCKYCCUU U HHU3KYIO - BIJIaJICHUE OCHOBHOH | BOIPOCHI 3K3aMEHATOpPA;
CTEIIeHb KOHTAKTHOCTH. JUTEPATYPOU, - yMEHue pewaTth
PEKOMEHTIOBAaHHOM MPaKTUYECKUE 3a/IaHNUS;
nporpaMMon - cBOOOHOE
JMCITUTIIMHEL, HCITOJIb30BaHNE B
- HAJIMYKE COOCTBCHHOM | OTBETaX HA BOIPOCHI
000CHOBaHHOM MO3MIIUN | MATEPUAIIOB
o 00CyXaeMBIM | PEKOMEHIOBaHHOM
BOIIPOCAM. OCHOBHOM "
Bo3MOoXHBI JIOTIOJTHUTEJILHOM
HE3HAUYUTEIbHbIE JTUTEPATYPHI.
OTOBOPKHU U HETOYHOCTHU
B PAaCKpBITHH
OTJENbHBIX IOJIOXKEHUN
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka Onenka Ounenka Ounenka
«HEY/OBJIETBOPUTE/Ib | «YAOBJIETBOPUTEIHLHO | «XOPOLIO» / «3a4TEHO» «OTJIMYHO» /
HO» /He 3aYTEHO » [ «32aUTEHO» «32UYTEHO»

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecnieYyeHne TUCIUIIUHbI
a) OCHOBHas JIuTeparypa:

1. MatBeeB A.B. AtomHas ¢usuka, 7.4, M.: Beiciias mkona.

2. CusyxuH .. Kypc obmelt ¢pusuxu. 1.4 «AtTomMHas ¢puszmnka», M.: Beicias nikona.

3. llInonsckuii B.H. ATomuas ¢usuka, 1. 1, 2. M.: Hayka.

4. ®pum C.2., Tumopera H.M. O6mwuii kypc dusuku, T. 3.4.

5 Mupak I1. KBanroBas mexanuka, M.: Mup.

6. ®eitnman P., Jleitton I1., Connc M. ®eitHmanoBckue eknuu mo ¢usuke, T. 8,9. M.: Mup.
7. upoxos JI.H. SInepnas ¢puzuka, M.: Beicias mikona.



8. Pako6onnckast H.W. ®usuka aromHoro siipa, M.: Beicias mkona.

JlononHuTtenbHas IuTepaTypa

1. bioxunnes /.. OcnoBel kBanTOBOM Mexanuku / J[.W. bnoxunues. [I.1. bioxunies. — M.:
Hayka, 1978. — 832 c.

2. Tamuukwii B.M. 3agaun o kBanToBo# Mexanuke / ['amuikuii B.M., Kapnakos b.M., Koran
B.1. — M.: Hayka, 1979. — 528 c.

3.YuebHO-MeTOANUECKOE TOCOOHE 10 KBAHTOBOM MEXAHHUKE, rouncap-Ona, 1984.

NuTepHeT-pecypcnbl

— eLIBRARY.RU [OnektpoHHblli pecypc|: Hay4yHas 3JIeKTpoHHas OmOmmoreka. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— UznatensctBO «FOpaidiT» [DneKTpOHHBIN pecypc]: AIeKTpOHHO-OMOIMOTeYHAsE CUCTeMa. —
URL: http://biblio-online.ru.

- YHuBepcurerckas oubianoreka online [DIeKTpOHHBIN pecypc]: 3MEKTPOHHO-ONOIMoTeHas
cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas paBoas cucrema KoncynprantlImtoc. — URL: http://www.consultant.ru/.

— NudopmarmonHo-npaBoBoit moprain «I"apant». — URL: http://www.garant.ru/.

10.MaTepHaJbHO-TeXHHYECKOE OCHAIIEHHE TUCIIUIIINHBI:

Ayn. 21 YueOHble ayIMTOPUHM JIsl IPOBEAeHUS 3aHATHI JTeKIIUOHHOTO THIIA:
MIPENO0IaBaTEeIbCKUM CTOJI; CTYJI; CTOJIBI 00YJArOIIUXCs; CTYJbA; Kadeapa; KiIaccHas JocKa

Aya. 21 Y4yeOHble ayIuTOPHHM [Jisi NPOBeeHUS] NMPAKTHYECKUX 3aHATHI, KypcoBOIo
NMPOEKTUPOBAHMS (BBINOJHEHUS] KYPCOBBIX padoT), IPynmoBbIX W HHAUBHAYAJBHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJSI M MPOMEXKYTOYHON arrecTaluu, a TaKKe
CaMOCTOSITE/IbHOIT  PadoThl 00yYalOMIMXCHA: TPENOJABATeIIbCKUN  CTOJN; CTYJ; CTOJIBI
oOyJaromuxcs; cTynbs; kadeapa; KjJaccHas Jocka

Aya. 27 JlaGoparopMH: KOMIBbIOTepPHbIe  KJACChl:  MpENojaBaTelIbCKHi  CTOI,
MPEMNO/IaBaTeIbCKUN CTYJI, CTOJIBI OOYYarOIIMXCS, CTYJbs, KJIacCHasi JOCKa, MYJIbTUMEIUUHBIN
KOMILIEKC (IIPOeKTOop, 3KpaH), kosoHkH, [TK npenonasarens, I1K obyuaromuxcs, nporpaMmMHoe
obecnieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky TotalSecurity

BHﬁJ’II/IOTEKa, B TOM YHCJIC YUTAJILHBIN 3a/1. CTOJbI y CTYJIbA, TIK O6y‘IaIOH_[I/IXC$I, MporpaMmMHOC
obecnieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocraB JIMIEH3HOHHOI0 X CBOOOIHO PacnnpoCcrpansieMoro nmnporpaMmMmHoOro
OﬁeCHe‘leHI/Iﬂ, B TOM YMCJI€ OTCYECCTBCHHOT0 MPOU3BOACTBA

Ne HaumenoBanue Ne qoroBopa (auueH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.



http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

AHTHBUPYCHOE No17E0-180222-130819-587-185 ot 26.02. 2018 no

nporpammuoe obecrnieuenue | 14.03.2019 r, npomnena no 2021 r.
KasperksyTotalSecurity

ITporpamma anss O9BM «bank | Pazpaborka COI'Y CBuaerenscTBo o

BOIIPOCOB JIJIsl KOHTPOJIS rOCY/IapCTBCHHOW PErUCTPAIMU IPOrPAMMBI JIJIsI
3HAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
CiscoWebex- Cucrema | OOO Aiictexmorosop Ne J[83-2020 ot 10.08.2020-

IPOBE/ICHHST BEOUHAPOB. 10.08.2021 .




11. JInct 00HOBJIEHMSI/ AKTYyaJIM3AI U
[IporpaMMma akTyanu3upoBaHa: NEPECMOTPEHA, TOMOTHEHA.

BHecenHble n3MeHEHMS U JONOJTHEHUS YTBEPKACHBI Ha 3aceJaHny Kadeapsl Gpu3nku
KOHJICHCUPOBAHHOT'O COCTOSIHUS

[TpoTokoun 3acenanus xkadenpst ot 30.06 2020 r. Ne 9.



