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Hayku ¥ Bolciero ofpaszosanus Poccriickolt ®enepauun or 07, 08. 2014 r. Ne 937, yyebubim
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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbI

OO0111ast TPYI0EMKOCTh JUCIUILTAHBI COCTaBisieT 5 3aueTHbie equnuib (180 yaca).
dopma NPOMEKYTOUHOU ATTECTALUH — IK3AMEH, 3a4ET

Ounas hopma 0OydeHUs
Kypc 3 4
Cemectp 6 7
Jlexuun 30
[TpakTrueckue 3aHATHS 30
JlaGopaTopHbie pabOThI 36
WToro ayiuTOpHBIX 3aHATHI 60 36
CamocrosiTenpHas padoTta 30 36
dopma KOHTpOIIS 9K3aMeH 3a4éT
Kontpos 18
OO1ee KOIMYECTBO YacOB 180

2. llein ocBoeHMSI JUCHMILIHHBI

Llens kypca. «®Pu3nka KOHACHCUPOBAHHOTO COCTOSHUS: (PU3WKA TBEPIOTO TEIa» COCTOUT B
CHUCTEMaTHYECKOM H3JI0KEHUU CIOCOOOB W METOJOB INPUMEHEHUS OCHOBHBIX NPUHIMIIOB
KJIACCUYECKOM M KBAHTOBOW TEOPUU K UCCIIEOBAHUIO CBOWCTB KPUCTAIIINYECKUX TBEPJIbIX TEII.

Kypc npeanazHaden a1 00yueHHsl CIIEIHMAINCTOB, KOTOPbIE Oy1yT B CBOEH Mocienyromei
pabore MO0 HENOCPEACTBEHHO 3aHUMATbCS OSKCIEPUMEHTAIBHOM JAEATENbHOCTBIO, JHO0
UCIOJIb30BaTh JIaHHBIE PA3JIMYHBIX S3KCIEPUMEHTOB. [l 3TOoro HeoOXOAMMBI 3HaHHUA 00
yCTpOMCTBE M MpHUHLMIE pabOThl COBPEMEHHBIX HKCIHEPUMEHTAJIbHBIX YCTAaHOBOK U
U3MEPUTENIbHBIX TMPUOOPOB, TEXHOJIOTHSAX W3MEPEHUH pazauyHbIX (PU3HMUECKUX BEIUYMH,
TEXHOJIOTHSIX MPOBEPKU U 0O0pabOTKM HKCHEPUMEHTANbHBIX JaHHBIX. [l opueHTauuu B
OKpYXKaloIled NEeATENbHOCTH W Ul MOJJAEPKAHHUS KOHTAKTOB C JKCIIEPUMEHTATOPAMH KYypC
HEOOXOIUM TaKKe U OYAYIIUM TEOPETUKAM.

3. Mecro qucuuniunsbl B crpykrype OIIOIL: Ba3osas yacts. 51.B.06.03

JanHast ydyeOHas aucuuIUiMHA BKIodeHa B pasgen b1.B.06.02. Ob6menpodeccnoHanbHbIH
OCHOBHOHM oOpa3zoBarenbHOi nporpamMmel 03.03.02 ®usuka. OcBauBaercs Ha 3-4 kypce, 2-1
CEeMecCTp.

Hucuumnuua "®dusuka TBepporo Ttena" ortHocuTcs K pasgeny  "Kypesl  kadenpsr”
npoeCcCHOHATBHOTO NUKIa. Jyii W3y4eHUs NUCHUIUTMHBI HEOOXOIMMBI 3HAHUS W YMEHHS,
NOJIy4EeHHBIE CTYACHTAaMH B pe3yJIbTaTe OCBOCHUS AUCHUIUINH 001el puznku, Gpu3nku TBEpAOro
TeJa U MOJIyIPOBOJHUKOB.

«Pu3nKka KOHJCHCUPOBAHHOTO COCTOSIHMSA: (HU3MKAa TBEPJAOrO Tela» COCTOUT B
CHCTEMaTHYECKOM M3JI0KEHUU CIIOCOOOB W METOJIOB TPUMEHEHHUS OCHOBHBIX TMPUHIIMIIOB
KJIACCUYECKOI M KBAaHTOBOW TEOPUU K MCCIIEIOBAHNIO CBOWCTB KPUCTAIITMUECKUX TBEPBIX TEIL.

4. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILIUHBI

Kommnerennun oGyuatorierocsi, popMUpyeMbI€ B pe3yIbTaTe OCBOCHUS JUCIIUTUIHHBI.

B pesynbrate u3yueHUs AMCHUIIIMHBI OOYUYAIOUIUICS JOJDKEH 00NagaTh CIEAYIOUUMU
KOMITETCHIMAMU (pe3yIbTaTaMi OCBOEHUSI 00pa30BaTeIbHON MTPOTPaMMBI):




Koanl o
v Coaep:xkanue KoMIeTeH UM
KOMIIeTeHIIUI
CIIOCOOHOCTBIO UCIIONB30BAThH CICIIHATM3UPOBAHHBIE 3HAHUS B 00J1aCTH
IIK-1 (bu3UKY U151 OCBOCHUSI MPOPUIBHBIX (PU3NUECKUX AUCITUTLIHH
TOTOBHOCTBIO IIPUMEHSATH Ha MPAKTUKE MPOGECCHOHATBHBIC 3HAHUS TEOPUU
I1K-3 ¥ METOJI0B (PH3UYECKIX MCCIICIOBAHMIA

B3anMoCBs3b TIaHUPYEMBIX PE3yJIbTaTOB OOYYEHHUS IO JUCHMIUIMHE ¢ (OpMUPYEMBIMU
komnerennuamu OITOIT:

Konsi IInanupyemble pe3yJbTaThl 00y4eHHs,
KOMIIeTEeHIM i cooTBeTcTBYIOIIHE (hopmMupyembiM kKomnereHuusim OINOII
OI10I11
3HaTh YMmerb Buanern
HK-]_ TOTOB pC€aJIM30BbLIBATH T'OTOB pCajIn30BbIBATH CIIOCOOCH MNPpUMCHATH
06pa3oBaTeIbHbIC o0Opa3oBaTenbHbIC IPOrPaMMBbI| COBPEMEHHBIE METOIUKHU U
1o y‘I€6HbIM npeamMeTam B TCXHOJIOI'MU OpraHnu3alnun
IIPOrPaMMBI 110 y
COOTBCTCTBHU C O6paSOBaTeJ'IBHOI/I
yqe6HOMy Hpe,Z[MeTy B Tpe6OBaHI/IHMI/I JACATCIBbHOCTU, JTUAI'HOCTHUKH U
COOTBCTCTBUH C 00pa3oBaTeIbHBIX CTAHAAPTOB | OLICHUBAHUS KaueCcTBa
Tpe6OBaHI/I$IMI/I 00pa30BaTeNBFHOTO MpoIecca
00pa3oBaTeIbHbBIX 110 pasIIHRIM
00pazoBaTeNbHBIM
CTaH/IapTOB
IIpOorpaMMam
I1K-3 CIIOCOOEH pelaTh CIIOCOOEH pelaTh CIOCOOEH PYKOBOAUTD
3a/1a4¥ BOCIIUTAHUS U 3aJ]a4y BOCIIUTaHUS U HCCIIEI0BATEIbCKOM
JTyXOBHO-HPABCTBEHHOT'O | 1yXOBHO-HPaBCTBEHHOTO | pabOTON 00yyaroumxcs
pa3BUTHsL 00yUarOIIUXCsl |pa3BUTHs, 00yJaromuXxcs
B y4eOHOM! U B y4eOHO! 1
BHEY4YeOHOU BHEY4eOHOU
JESATEIIBHOCTH JESATEIIBHOCTH

[Tpu npoBeneHNM yuyeOHBIX 3aHITUN 00ECIeUunBaeTCsl pa3BUTHE Yy 00yUYaOUINXCsS HAaBBIKOB
KOMaHHOU pabOoThl, MEXXJIMUHOCTHOW KOMMYHHUKAIIMH, IPUHATHS pEIIeHU, TUIEPCKUX KaueCTB
(BKirOYaAst IpH HEOOXOJUMOCTU MPOBEACHUE MHTEPAKTUBHBIX JIEKIUI, IPYNIOBBIX AUCKYCCHUH,
pOJIEBBIX WIp, TPEHUHIOB, aHAIU3 CHUTyallMd M HMHUTALMOHHBIX MOJEJeH, NpenojaBaHue
JUCIUIUIMH (Moayliell) B ¢opMe KypcOB, COCTaBJICHHBIX Ha OCHOBE pE3yJIbTaTOB HAy4YHBIX
UCCIIIOBAaHUM, B TOM YHCIIE C YYETOM PErMOHAJIBHBIX OCOOEHHOCTEH U MpodeccCHoHAIbHOM
JIeSITEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEN paboToaareneil).




[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Home HaumeHoBaHue TeM (BONPOCOB)
p M3y4aeMbIX 110 IlaHHf))ﬁ , 3ausTus Camocronreasnas pagora ®opMBbI KOHTPOJISA Jlutepa
Hezell [ CTYIeHTOB Typa
u T p Coneprxanne Yacel
1-2 Tunel cBS3€l B KpUCTALIaX 4 4 | BogopoaHas CBS3b 4 VYeTHBII ompoc, [1], [2],
COOOMIEHUS 110 [3], [4],
BOIIPOCaM TEMBI, [5], [6]
3-4 Mexanndeckue (ypyrie) CBOiCTBa KPHCTAILIIOB 4 4 VYerHsIi onpoc, [1], [2],
JOKJIaJl, KOHCIEKT, [3], [4],
[5]. [6]
5-6 TennoBble KoneOaHUsT aTOMOB  KPHCTATMYECKOH 2 2 KBaHTOBBII XapakTep HOPMaJIbHBIX | 6 YcTHBIi ompoc, [1], [2],
peuIeTKU KoseOanmuii. DOHOHBI. DHEPTUA JIOKJIaJ1, KOHCIIEKT, [3], [4],
pELIETKH, TEOpHsl DUHIITEHHA U [5], [6]
Jebas. KonuenTpanus u cpegauit
UMITYJIEC ()OHOHOB.
7-8 ONEKTPONPOBOHOCTE TBEPIBIX TEI 4 4 OIEKTPONPOBOTHOCTD 6 VYcTHbIl ompoc, [1], [2],
HEBBIPOXKIEHHOI'O Hu KOHCIIEKT, JIOKJIA/I, [3], [4],
BBIPOXKICHHOTO rasa. [5], [6]
Temnepartypras 3aBHCUMOCTD
3JIEKTPOIPOBOAHOCTH
9-10 | CBepXIpOBOAMMOCTE 4 4 | Teopus CBEPXIIPOBOAUMOCTH 4 VerHslii onpoc, [1], [2],
(Teopust BKIIT) KOHCIIEKT, JOKJIaJl, [3], [4],
[5]. [6]
11-12 | Audpakius B KpECTaIiax 2 2 VcTHBIH ompoc, [1], [2],
KOHCIIEKT, JOKJIa, [3], [4],
[5]. [6]
13-14 | OcHOBBI 30HHOM TEOPHH TBEP/BIX TEI 4 4 | BoiHOBOE ypaBHEHHE IS 6 VcTHBIH ompoc, [1], [2],
JJIEKTPOHA B IEPUOANYECKOM IIOJIE. KOHCIIEKT, JOKJIa, [3], [4],
Oyukuusa brnoxa. [5]’ [6]
15-16 | MarHuTHbIe CBOMCTBA TBEPABIX TEI 2 2 YeTHBIH ompoc, [1], [2],
KOHCIIEKT, JOKJIaJ, [3], [4],




[5]. [6]
17-18 | CTpykTypHBIE HECOBEPIIIEHCTBA B KPHUCTAIIIaX 4 4 Jlunetineie medexTrl. [lorsaTHE 4
JUCToKauu. JIBrkeHne
nuciokaiuit. Bexkrop broprepca.
JBymepHbIe nepeKTHI.
HUTOT'O 30 30 30
Conepixanue J1a00paTOPHBIX padoT
No HasBanue paboTsr O0BeM vacoB O6opynoBanue | Jluteparypa
pa60 AynuTopHbIe CaMOCTOSATCILHBIC
TBI paboTsl paboTsl
1 Nzyuenne 6 6 Onekrpuyeckas | (1,7,11)
TeMIIepaTypHOU YCTaHOBKa c
3aBUCHMOCTH TEPMOCTATOM
JIUBJIEKTPUYECKON
MPOHUIIAEMOCTH
2 Onpenencaue 6 6 VcTaHoBka c|(156,11)
kod(purmenta U3MEPUTEIIBHOMN
BHYTPEHHETO TPEHUS B cxXemou
TBEPJIbIX TeJaX
3 Onpenencuue 6 6 Mukpotsepaome | (1,2,8,11)
MUKPOTBEPIOCTH p [IMT-3
MaTepuasioB
4 Onpenenenue 6 8 VcraHoBka (1,2,9,11)
CKOpOCTM  3ByKa B Y3UC-JIDTU
Pa3IMYHBIX
Marepuanax
5 Omnpeneneane 6 4 YcraHoBka c | (1-3,9,11)
koddunrenta HM3MEPUTENILHON




TETUIONPOBOHOCTH cXemMoi
METAJIJIOB
6 Omnpenencuue 6 6 deppoTtecrep (1,5,11)
MarHuTHOM
MIPOHUIIAEMOCTH
(heppoMarHeTuKoOB

36 36

Ipumeuanus:

— Bce BH/IbI y‘-IC6HOI>i pa6OTBI MOTYT HPOBOAUTHCA JUCTAHIUMOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

— B niensx peanuzanuy MHAWBUIYATBHOTO TIOX0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBISIONINX YUSOHBIH MPOIECC 110 MHIUBUAYAIBHON TPACKTOPUH B paMKaXx
WHAWBUAYAJIBHOIO pabovero MiaHa, U3y4eHnue JaHHOW JUCLUIUIMHBI MOXET OCYIIECTBISATHCA Yepe3 HHANBUAYaIbHbIC KOHCYIbTALUU PENOAAaBaTEeNs OYHO, B YACHI

KOHCYJIbTAIIMH, [0 AJICKTPOHHOM MoYTe, a TaKkkKe ¢ ucrosb3oBanueM Webex, miatdopmbl auctanunonHoro odydenus Moodle, nudHblii KaOMHET CTyCHTa Ha caiTe
COT'Y, npyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JIEKIUN U MPAKTHYECKHE (CEMHUHAPCKHE) 3aHATHUSI C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIHM3al[ii, PAKTUUECKUE 3aHSATHUS, CAMOCTOSITENIbHAs paboTa CTYAEHTOB, KOMIIBIOTEPHOE
TECTHUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsTHe - (dopMa Yy4eOHOTO 3aHATHUS, NMPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM MpCHOAABATCIIA MPOBOJUT CCTCCTBCHHBIC WJIM HMUTALUMOHHBIC 3KCIICPUMCHTBI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pYJOBaHUEM, BBIYMCIUTEIBHON TEXHUKOM, U3MEPUTEIHHON ammapaTrypou,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JJIA CIieuajamncTra YMCHHUEM
HHTCJUICKTYAJIbHOTO IMPOHUKHOBCHUA B TC CCTCCTBCHHO-TCXHUYCCKUC HJIM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACU HAYYHOTO M TEXHUYCCKOI'0 XapakTepa,
KOTOpPBIE  HCIIOJIB3YIOTCS B KYpPCOBBIX, KBaTU(UKALMOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIIIOT TEOPETUUYECKHE 3HAHUS, HO U MO3BOJISIOT
CTYACHTY FJIy6OKO n3y4aTb MCXAaHU3M IPUMCHCHUSA OTHX 3HaHI/II>'I, OBJIaJACBATh BAXXHBIM HJIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIIECCH], KOTOpPbIE HCCIENYIOT Ha JjabopaTropHoM 3aHsaTHH. [lon
BIIMSIHUEM DJTOU Q)OpMBI 3aHSITHN CTYACHTOB 4YaCTO BO3HHUKAIOT HOBBLIC HJACH HAYYHOI'0O H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHS B 3HAUUTENBHON CTEMEHU O0ECIeurnBaIOT
OTpabOTKY YMEHHH M HaBBIKOB MPHHATHS MPAKTUYECKUX PEIICHUH B pealbHBIX YCIOBHUSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akagemuueckoit rpynmel. [Ipuctymas k paboTe B J1abopaTopuu, CTYICHTY CIIEIYEeT 3HATh, YTO
M000€e HeCOOII0/IeHNEe pacMCaHUsl 3aHATUN U AUCHUIIIIMHBI Oy/IeT CUNTATHCS HapyLIEHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHUTH MX C OOLIMMH MpaBWJIaMHU pabOTHI B J1abopaToOpuw,
KOTOPBIE OHH 00s13aHBI HEYKOCHUTEIHHO BHITIONHSTh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTanuii yepe3 HHTepHET B pexuMe pealbHOro BpeMeHH. Kaxapli U3 y4acTHHKOB
HaxOJIUTCA y CBOETO KOMITbIOTEpa (CpelCTBa CBS3HM), a CBSI3b MEXIY HUMH TOJIEPKHUBACTCS
yepe3 VHTepHET moCcpeACTBOM 3arpykaeMoro MpUiIOKEHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus



MHTEPAKTUBHOTO B3aWMOCHCTBHSA ABYX M 0OJee YJaCTHHKOB 0Opa30BaTEIbHOTO Ipolecca s
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOJ OOYy4eHHus, AEJOBbIE WIPHI, IMOJATOTOBKAa M IyOJIMYHAs 3aIIuTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS, TEXHOJIOTUHU IUCTAHIIMOHHOTO 00yUeHHUS.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHS, ICIOBBIE UTPHI, TOJITOTOBKA U ITyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSL JJIEKTPOHHOr0 O0y4YeHHs1 (peau3yercss NpPH TOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y npu ucnons3zoBanuu pecypco IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcss  OauIbHO-PEHTHHTOBAsT CUCTEMa  OICHKH  3HAHWH, TEXHOJOTHH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecnevyeHne caMoCTOATEIbHON padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrayOJIeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATyPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CaMOpeaTn3alliu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B YUEOHOM IIJIAHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JICKIIMOHHBIMA MaTepHWajaMH, IIOMCKAa W aHaJiW3a JIMTEPATyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHOM padoTel B DUOC COT'Y;

- U3YYEHHS TEOPETHUYECKOT0 M CTaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOJATOTOBKH K 9K3aMEHY.

CaMocTtosiTenbHasi paboTa CTYAEHTOB MPOBOAWTCS B BUIE MUCHMEHHBIX JOMAITHHUX
3aJlaHUil (B TOM 4HCJIE, Pa3HOYPOBHEBBIX 3aJlaHM), TOATOTOBKM KOHCIIEKTOB IO TeMaM
MpakTH4eCKUX 3aHATUNA. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUsS A CaMOCTOSITENbHOM
paboThl, TONB3YSICh TEOPETHUECKUM MaTepuajaoM (JIeKIUH, yueOHas JuTeparypa U WHTEpHET-
pecypchl MO JaHHOM TeMe), TMOCle Yero MPOBOAMTCS OOCYKIEHHWE MaHHOW TEMBI TMOJ
PYKOBOJICTBOM ITPETIOaBaTEIIs.

Bompocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YUEHHUE, a TakKe yueOHas Jureparypa u
MGTOHH‘I@CKI/Iﬁ MaTepHan 110 OpraHI/ISaHI/II/I CaMOCTOﬂTeHBHOﬁ pa6OTBI CTy,HeHTOB OTpa)KeHI)I B
Y4eOHo-meToanueckoil kapte aucuurinabl «Heoprannueckas xumus» (Tabm. 5.1.), a Takke Ha
caiite nucrannuonHoro oOydenuss COI'Y mmomanka cucrembr «MOODLE» mo ccwiike:
http://lms.nosu.ru/.
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[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MpPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U IpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

[Ipy moAroTOBKE 3aJaHUl IO CaMOCTOSATENBHOW paboTe CTyIeHTaM HeoO0X0IuMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-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
UCCIIC/IOBATEIIbCKOM  Pa0OThl M OPUEHTHPOBATH CTYJCHTOB HAa YMEHHE [PUMEHSITH
TEOPETUYCCKHE 3HAHUS Ha MPAKTHKE.

3amaHus Ui CaMOCTOSTENILHOM pabOThI COCTABISIOTCSA IO pa3feinaM M TeMaM, IO
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO0 TpedyeTrcs IOMOIHUTEIHHO
npopaboTaTh ¥ NPOAHAIU3UPOBATH PACCMATPUBACMBI TpEroAaBaTesieM Marepual B o0beMe
3aIIaHUPOBAHHBIX YACOB.

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) M IMOArOTOBKA JOKJIAJ0B Ha CEMHUHApPaX M MPAKTUYCCKUX 3aHATUAX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

®  BBINOJHEHHE KOHTPOJIBHBIX Pa0OT, TBOPUCCKHX (MIPOCKTHBIX ) 3aaHHN;

® peIleHHE 3a/1aY;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKUX M (PaKTHYECKUX MaTepUallOB, COCTABJICHUE BHIBOJIOB HA OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbrartel  caMOCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — MpEmojaBareieM |
YUNTBHIBAIOTCS MPU aTTeCTallUU CTyJAeHTa (dk3aMmeH). Ilpu 3ToM MpOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC Ha CEMHUHAPCKHUX HW MPAKTUUYCCKHUX 3aHATUAX, 3aCIIyHIMBAHHUC OOKJIAI0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYACHTOB BKIIOYAeT BBINOJIHEHHE JOMAITHHUX 33JaHHH 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 momanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanyeckne peKOMEH/IAIUM 110 HANMCAHUIO pedepaToB (10KIAT0B)
Pedepar (moxnamg)— nuceMenHast paboTa, coepkalias KpaTKoe U3JI0KEHNE aKTyaTbHON
Hay4YHOU TIPOOJIEMBI U €€ COBPEMEHHON TPAaKTOBKH HAa OCHOBE IMOCJICTHUX HAYYHBIX W3BICKAaHUI
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mo otoii Teme. OH sBIsSETCAd MCUCTBEHHOW (POPMOII CaMOCTOSTEIHLHOTO HCCICIOBAHUS
AKTyaJIbHBIX HMCTOPHYECKUX TMpOoOJIeM Ha OCHOBE U3YYCHHUS COOTBETCTBYIOIIUX pa3ciioB
y4eOHBIX MOCOOWH, CreuaTbHOH MOHOTpa(UYecKOl JUTEpaTyphl, a TAKKEe HAaydHBIX CTaTeH,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeNOBATEIbCKIIA OMBIT B 00JaCTH M3y4aeMoro Borpoca. Pedepar
IIOMOTaeT BbIpa0OTaTh HABBIKK U MPUEMBI CAMOCTOSTEIIBHOIO HAYYHOI'O IIOMCKA, TPAMOTHOTO U
JIOTUYECKOT0 M3JIOKEHHsI MaTepualia, CIOCOOCTBYET MPHOOIICHUIO CTYAEHTOB K Hay4yHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Bri6op tembl uccienoBanus. Tema pedepara BeIOUpaeTcs CTyIEHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke oMol B BEIOOpE TEMbI MOKET OKa3aTh MPENoJaBaTeib.

2. [InanupoBanue wuccienoBaHusl. Bkiodaer cocraBieHue IUIaHa pedepara H
KaJICHJApHOTr0 IIJIJaHa HAay4yHOro uccienoBanus. KaieHgapHbIil miaH MCClI€A0BaHUS BKIIOYAET
CIIEIyIOIME JJIEMEHTH: BBIOOp ©  (QOpMyIUpOBaHHE MPOOIEMBbI, pa3padoTKa TIiaHa
HCCJIEIOBAHMSI U TMPEBApUTEILHOrO IU1aHa pedepaTa; cOOp U U3ydeHHE UCXOJHOTO MaTepHara,
MOKCK JIUTEPaTyphl, aHaJIN3 COOPAHHOTO MarepHualia, TeopeThdecKas pa3padoTkKa MPOOJIEMBI;
COO0O0ILIeHNE O MPEABAPUTEIBHBIX Pe3yIbTaTax UCCIEIOBAHUS;, OKOHYATENIbHBIM BapUaHT PaOOTHI;
oOcyxaenue pedepara (Ha ceMUHape U T. II.).

[Tnan pedepara xapakTepusyeT ero couepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
ce0si: BBEAEHHE, I€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 337a4d
UCCIIC/IOBAaHMS, OCHOBHAsh 4YacTh, B KOTOPOW pPACKPBIBACTCS COJCpXKAHWE MPOOJIEMBI;
3aKJII0UYEHHUE, TJ1e 0000IIa0TCs BBIBOABI 110 TEME U JAIOTCS IPAKTUUECKUE PEKOMEHIAINH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbIABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyer o0patuThes B OMOIMOTEKY WM K mpenojaBatento. [lomobpanHyro nurepaTypy cieayer
3apuxcuposats cornacHo ['OCT no 6ubnuorpadguueckoMy OMUCAHUIO POU3BEICHHM MeYaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobiieme. [lpu wu3ydeHuu InuTepatypbl HEOOXOOUMO BBIOMpATh MaTepUal, HE TOJIBKO
MOJITBEP K IAOLIUH MMO3ULIMIO aBTOpa pedepara, HO U MaTeprall i TOJIEMUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS [0 paccMaTpUBaeMoi pobiieMe; yTOUHUTh 00bEM U CoJIepKaHue
MOHITHH, KOTOPBIMU MPUXOJIUTCS OINEPHPOBATh MPU pa3paboTKe TeMbI;, CHOPMYIUPOBATH
ONpENENICHUsI W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUME PE3YJIbTAThl  HUCCIEI0BAHMUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIyeTCs
NpUJIEP)KUBAThCA cleAyomux npasui: CreayeT mucaTh JMIIb TO, YEM aBTOP XOYET BBIPa3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — o0ocHOBaHME — BBIBOA); [Iucarh sipko, 00pa3HO, KUBO, HE TOIBKO BCKPHIBAS
UCTUHY, HO U OTpa)kas CBOIO MO3MIIMIO, MPOMaraHAupys IOJIy4YeHHble pe3ynbTarhbl; [lucarsb
OCMBICIICHHO, CcOOMIofas TmpaBWia TpaMMaTHKW, HE 3JI0yHoTpednsis HayKooOpa3HBIMH
BBIPAKEHUSIMHU.

Pedepar BbIMONHSIETCS B COOTBETCTBUU C TPeOOBAaHUSAMHU CTaHAAPTOB, pa3pabOTaHHBIX
JUIsE TAHHOTO BHUAA JOKyMeHToB. Pabora nomkHa OBbITH BBIIONHEHa Ha Oenod Oymare
crangaptHoro jucta A4. Tekct MomKeH OBITh OTMEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTh ciaenyromum TpeOOBaHUAM: apaMeTphl MOJIeH CTpaHMIL
JIOJDKHBI OBITH B TIpeneiaXx: BepxHee M HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAI — MOTYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nsera. Hymepamus ctpanun B pedepare I0KHA OBITh
CKBO3HOH, HAYMHAsI CO BTOPOU CTPaHULIBI.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U H3YY€Hbl CTYJEHTOM IpU HamucaHuu pedepara. JJaHHBIA CHHCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJSET CYAUTh O CTEHNEHH €ro
HNOJArOTOBKM M YIJIyOJleHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas mureparypa
pa3Melaercs B CIEAYIOIEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IIOCTAHOBJICHUS, HOPMaTUBHBIC
JOKYMEHTBI; BCSl yueOHas JuTeparypa B ajapaBUTHOM HOPSIKE, 3aT€M CPEICTBA MEPHOANYECKON
neyaTy B aln(aBUTHOM MOPS/IKE; CTOYHUKH U3 ceTu MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIOJIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu st

JIns u3ydeHus: JEKIMOHHOIO0 MaTepuasa JUCUHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUHU, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, MPOBEPEHHBIE
BPEMEHEM METOJbl MPENOJABaHUs, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, ONEPATHBHOCTh B MoOjJaye HHGOPMAIUHU, MO3BOJISIIOT JKOHOMHTH BpEMSs
3aHIATHIH.

Kaxxnoe mnpaktuyeckoe (CeMUHApCKOE) 3aHSITHE HMMEET CBOWO 0col0yio  (opmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BHBATh y CTYJICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaK W MpodeccHoHaNbHbIe KoMIeTeHuuu. I[locraHoBka
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETUYCCKHX CHUTYallud, CO3/IaHue
aTMocdepsl auanora Mexay MpernojiaBaTeieM U TPYNIoN Mo3BOJsAeT padoTaTh UHAUBHUIYAIBEHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
WHUIIUHPOBATH CAMOCTOSITENbHYIO pabOTy CTYIACHTOB. [Ipu oCcMBICIEHHH COAEpKAHUS BOIIPOCOB
MPaKTUYECKHUX 3aHATUI TIPECIeayeTCs 1eJIb COOI0AaTh MPEEMCTBEHHOCTh B TPO(ECCHOHATIEHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJECHTOB.

Kontponb camoctosTenbHONH pabOTHl CTYACHTOB MPHU3BaH CHAENATh MPOIECC OOyUEeHHs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHHUMAaHHUS JaKe, Ha TEPBbIi
B3I, MQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanys AesiTeIbHOCTH CTyIeHTa

Jlekuus [Tocemenue NEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JEKIIHOHHOTO
MaTepuanga SBISETCS HEJOCTATOYHBIM YCJIOBHEM JUIS YCHEIIHOTO
yCBOGHHUS AUCUUIIIUHBL CTyIeHTYy HEOOXOIMMO CHCTEMaTHYeCKU
paboTtaTh ¢ y4ueOHOM U METOIUYECKON JTUTEPaTypOi, peKOMEH1yeMOM
M0 KaXIOMY pa3ieny JEeKTOpOM, JOMOJHSS KOHCIEKT JEeKIUn
HEOOXOMMBIMH TIOSICHCHUSIMHA, YTOYHEHUSIMU W TEPMHUHAMH I10
n3ydaemoit Teme. HeoOxoaMMo mucaTth KOHCIEKTHI JIEKIMIA: KpaTKo,
cxematudHo. [locnenoBarenbHO (PUKCUPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIICHUS; MMOMEYaTh BAXKHBIE MBICIH,
BBIJICIISITH KITFOUEBBIC CIIOBA, TEPMUHBL. [IpOBEpATH TEPMHUHBI, TOHATHN
C TOMOIIBID  DHIMKIOMNEIWW,  CIOBapei, CHOPaBOYHHKOB C
BBINTUCHIBAHUEM TOJKOBaHWK B TeTpaab. (OO003HAYHUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETHTH W
MONbBITAaThCS HAWTH OTBET B PEKOMEHAYyeMoW Jmteparype. Eciau




CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaie, HeoOX0IUMO
chOopMyIMpOBaTh BOIIPOC U 33/1aTh MPETOAaBaTet0 Ha KOHCYIIbTAIUH,
Ha [IPAKTUYECKOM 3aHSITHH.

JlabopaTopHoe
3aHATHE

JlaboparopHble ~ 3aHATHS ~ HampaBlIeHbl HAa  (OPMUPOBAHUE
MPAaKTHYECKMX YMEHHWH, CBS3aHHBIX C OpraHu3aluell aKTUBHOTO
B3aMMOJICHCTBHSI  YYaCTHHUKOB O0pa3oBaTeIbHOrO Impolecca 1o
W3YYCHHUIO MaTepuaia, 3aKpeIUICHHEe NPaKTUYeCKUX HAaBBIKOB JUIs
peuienus npodeccrnoHaNbHBIX 3anad. [Ipy MOAroToBKE K 3aHATHUSAM
HEOO0XOMMO MOBTOPUTH JICKIIMOHHBIA MaTepHall 0 U3y4aeMoOil Teme,
W3YYHUTh MaTepHuall, PCKOMECHIOBaHHBIN IMpernoaBaTesieM MO CIHCKaM
muteparypsl. [ToaroroBka k 1a00paTOPHBIM 3aHATHSM MIPECIICIYET JIBE
OCHOBHBIC IEJIU: TIEPBOE - MOBTOPEHHE M3YyYCHHOTO MaTtepuana. Jls
ATOTO HCIOJIB3YIOTCSI KOHCIEKTBl JICKIWH, peKOoMeHaoBaHHas 15
OCHOBHAs M JIONOJHHUTEJIbHASA JIUTEpaTypa; BTOpoe - yriiyOieHue
3HaHWil 1o Teme. JlabopaTopHbIe 3aHATHS CIIY)KaT JJIsl 3aKPETUICHUS
TCOPCTUUCCKHUX OCHOB, Hn3j1aracMbIix B JICKIIUAX, MOJIYYCHUA
MPAKTUYECKMX HABBIKOB pelieHus MpodeccnoHanbHbIX 3amad. OHuU
opoxoadaT C HMCIIOJIb30BAHHUEM CTCHOOB, MCTOAUYCCKHX YKaBaHHﬁ,
y4eOHO-HATJISAHBIX TOCOOMIA, B KOTOPBIX OTPaXEH HEOOXOJAUMBIN
MHUHUMYM 3aJia4 ajid OCBOCHUA pa3aciioB M TEM JUCHUIIIMHBI.
3aBepIIaroliel 4acThio J1a00paTOPHOM padOTHI ABIAETCS OhOopMIICHUE
B paboueii Terpanu otueta. ComeprkaHue OTYETa OMPEACIACTCS TEMOU
3aHSATUS U MOXKET BKJIFOYATh B ceOs BOMPOCHI Pa3IMYHOIO XapakTepa.
Tak mpu npoBeAcHUH J1TAOOPATOPHON PabOTHI B COCTaB OTYETA MOTYT
BXOJIUTH: KPATKOE OMMCAHUE METOJMKH BBIMIOJHEHUS pabOThI; cxema
1a00paTOpHON YCTAaHOBKH; HEOOXOJMMBIC pacueThl 1o 00paboTke
MOJyYeHHON HH(OpMAIMK, aHaIu3 IOJYUYCHHBIX JAHHBIX W oOliee
3aKJIFOYCHUC (BI)IBOI[I)I). I[OHOJIHI/ITGJH)HI)IG U HWHIUWBHUAYAJIBHBIC
TpeOOBaHUSI M3JIOKEHbI B METOJIUYECKHUX IMOCOOMSIX K KaKIOU
nabopaTopHo pabore

ITncoMmeHnHbIe
JOMAalIHHe 3aJaHusd
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JOTOJIHUTENbHOU JTUTEPATYPOU, BKIFOYAs
CIIPaBOYHBIC U3JaHHA, 3apy6e>1<Hme HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUMN, TpeOYyIOIUX 3alOMHUHAHUSA U
SBJIAIOIIMXCSL OCHOBONoJaramomumMu B 3Tod Teme. CocTaBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOHI/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTHI JIEKIINI, PEKOMEHIYyEMYIO JINTEPATYPY.

ITo K&)I(I[Ofl H3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHU, IPUBCACHHLIX B
pabodeii mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHIOBAaHHYIO
IUTEpaTypy U TpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TOJOXXEHHH, TEPMHUHOB, CBEICHUH, TpPeOYyIOIUX
3alIOMHHAaHUA U ABJIAIONINXCA OCHOBOIIOJJIArarOuinuMu B J9TOH TeMe.

Jns  pacuiMpeHuss 3HAHUW 1O  JUCHUUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TIOMCK B PAa3jMYHBIX CHCTEMaX, TaKUX Kak oOIue
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttaxxe
CHelHaIbHbIE TOUCKOBBIE CUCTEMBI:

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

KonTposbnasi padora
(KOIOKBHYM)

Llens KOHTPOJBHON pPabOTHl - MPOBEPKA Pa3BUTHS HaBBIKOB,
YCBOEHHUSI W 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX IIPU H3yYEHUU
JTUCLUUIUIMHBL, ¥ BBINOJHAETCS CTYJIEHTaMU 3a0YHOTO OOYYEeHHS.
Pa6ora BBIIIOJIHSIETCS 10 WHJUBUAYAIbHBIM 3a/laHUsIM




MaIIHnHOITMCHBIM U1 PYKOIINCHBIM TEKCTOM. Pa6ora Jact
BO3MOXHOCTb YCTAHOBUTH CTCIICHb YCBOCHHA MaTcpHalla U YMCHUC
IIPHUMEHATH 3HAaHHWS, IIOJTYYCHHBIC ITPHU U3YYCHHUU TUCHUILIMHBI. Pa6oTta
CHOCOGCTByeT OBJIAICHUIO MAaTCpUAIOM, IPUBUBACT HABBIKU B
CaMOCTOATCIIbHOM PCIICHHUH INPAKTHYECKHUX BOIIPOCOB U B pa60Te C

JIUTEPATypPOM.

JK3aMeH (YCTHBII) OreHka OTBETa Ha 3K3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o OaTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HaHUUN
cryaentoB COI'Y.

8. OneHoYHbIE CPeICTBA I TEKYIIEr0 KOHTPOJIsl yCIIeBA€MOCTH,
PYOeKHOM aTTecTAllii U MPOMEKYTOUHOM ATTECTALUMM 110 UTOraM OCBOEHMSI
AMCUMILINHBI

Pabouass mporpamMmma npeaycMaTpuBaeT MPOBEACHUE JEKIUOHHBIX W IPAKTHUECKUX
3aHATUN, a TakKe CIEAYIOUMe BHABI paboOT: CaMOCTOATENbHYIO paboTy CTYIEHTOB IO
MOJITOTOBKE YCTHBIX COOOILEHUM, HAIMCAHUIO JOKJIAJ0B M 3CCEe, IOJArOTOBKY Ipe3eHTaluil u
o0CYyXJIeHUH MO TeMaM TUCIUILUIUHEI - pa0OTy B aKTUBHOM M MHTEPAKTUBHOU (hopMax.

Pabouas nporpamma npeanoaraet TEKyIui 1 NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuti KOHMpOIbL — 3TO HENPEPHIBHO OCYIIECTBIISIEMbIA MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUU U (OPMUPOBAHUS YMEHUI M HABBIKOB B TCUCHUE CEMECTpa Wi yueOHoro roja. Tekymmii
KOHTpPOJIb 3HAHWW, YMEHHH ¥ HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ€ Y4EeOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX IO pacnucaHuto. dopMaMu TEKyIIEro KOHTPOJIS
BBICTYMAIOT OMPOCHI HA CEMHUHAPCKUX U MPAKTHUYECKUX 3aHATUAX, a TAKXKE KOPOTKHe (10 15 MuH.)
3a/laHus], BBINOJIHAEMbIE CTYAEHTaMU B Hayajle JIEKIUU C LENIbI0 MPOBEPKH HATW4Ms 3HAHMM,
HEOOXOAMMBIX Il YCBOCHHUS HOBOTO MaTepualia Wi B KOHIIE JICKIIMU JJISl BBISCHEHUS! CTEIICHU
YCBOEHUS U3JI0KEHHOTO MaTepHraa.

Pyb6eosicnviii konmpons OCyIIECTBISETCS 10 OKOHYaHWM HM3Y4eHHs Marepuana MOAyls B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C IEJIBIO OIpeNeleHus
KayecTBa YCBOEHHS MaTepuaia yueOHOro MoAyss B 11esIoM. B TeueHne cemecTpa mpoBOAUTCS /1Ba
TaKUX KOHTPOJbHBIX MEPONPUATHUS IO TpaduKy.

BAJUIBHASA CTPYKTYPA OLHEHKMU.

Musm. Makec.
KOJI-BO KOJI-BO
dopmMa KOHTPOJIA
0aJ10B 0aJ10B
Texyuyan oyenxa CTyJCHTA B TEUEHHUE 1-8 HENETN COCTOUT H3: 0 25
e  BrhIlIOJTHEHNE NMUCHbMEHHBIX JIOMAIIHUX 3aJaHUH 110 TEMaM 3aHATUN U
CaMOCTOSITEeIbHON paboThl (KOHCTIEKTOB) —9 0
e [loaroroBka v OTBETHI HA MPAKTHYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [loaroroBka ¥ BHINIOJIHEHHE JIAOOPATOPHBIX paboT - 1 6@ 8 =8 &
1-a pybescnan nucomennas KOHmpoavHuas paboma 0 25
Texyuyaa oyenxa ctynenta B teueHue 10-17 Henenu cocTOUT H3: 0 25
e  BrhIlloJTHEHNE MMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATHN U
CaMOCTOSITEIbHON paboThl (KOHCIIEKTOB) — 9 @



e [loAroToBKa M OTBETHI HA MPAKTHICCKUX 3aHATHIX (KOJUIOKBUYMBI) —
1608=86
e [loaroroBka M BEITIOJHEHHUE JJA00OPAaTOPHBIX padoT - 1 6@ 8 =8 6

2-51 pybescnas nucbMeHHAs KOHMPOAbHAs padoma

Hmozo 0 100

KonTposbHble 3a1aHusi (1eMOBepCUM) JJIS OLEHKH 3HAHUI, YMEHHUIl, HABBIKOB U
(nam) ombITa JESITEJLHOCTH, XapPAKTEePU3YIOIIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIHI B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

1) TunoBble 3aaHuA AJ5 NPAKTHYECKHX (JIA00OPATOPHBIX) 3aHATHIA

1. PaboTaNel.

1. ITonsTHE MUANEKTPUYECKOU IPOHULIAEMOCTH.

2. Buapl 1u3I1eKTPUKOB.

3. Bunel nonsipuzanuu JU3JaeKTPUKOB.

4. TemnepaTypHas 3aBUCUMOCTb TUIIEKTPUUECKON TPOHULIAEMOCTH.

S. OKcrepuMEHTaJIbHAsA YCTAHOBKA U MOPSAIOK BBIIIOJIHEHUS PAOOTHI.

PaGotaNe2.

1. [TprunHa BO3HUKHOBEHUS! BHYTPEHHETO TPEHUS B TBEP/bIX TEJaX.

2. Yro sBisieTcs Mepoil BHYTPEHHETO TPEHUS.

3. Metonpl  ompeneneHuss  KodpUIMEHTa BHYTPEHHETO TpeHus. Meron,
MIPUMEHSEMBIN B JaHHOU padorTe.

4. OKCcrepuMEHTaJIbHAsA YCTAHOBKA U MOPSOK BBIIIOJIHEHUS PAOOTHI.

PaboraNe3.

1. [ToHsITHE MUKPOTBEPIOCTH MaTEPUAJIOB.

2. @akTOpHl, BAUAIOIIUE HA MUKPOTBEPAOCTh MAaTEPHUAJIOB.

3. YeTpoicTBO MUKPOTBEPIOMEPA U MOPSII0OK BBHIIOJTHEHUS paOOTHI.

PaGoTtaNe4

1. Pacripoctpanenue ynpyrux BoJH B KpUCTasiax.

2. @DakTOpHl, BAUAIOLIUE HA PACIIPOCTPAHEHUE 3BYKOBBIX BOJH B KpHUCTaJIaX.

3. OKCrepuMEHTaJIbHBIE METO/IbI U3MEPEHUS CKOPOCTH 3BYKA.

4. YcrpoiicTBa mpubopa 1 MOps0K BHITOIHEHUS paObOTHI.

Pa6ortaNe5.

1. TemnnoeMKoCTh METAIIIOB, COCTABIISIOIINE.

2. Koaddunuent temnonpoBoAHOCTH MeTamioB. DakTophl, BIMSIONIME Ha
TEIIONPOBOAHOCTD.

3. CoBrazieHre TEOPETUYECKH PACCUYMTAHHBIX U IKCIIEPUMEHTAIBHO OMPEIEICHHBIX
3HaYeHU’ K03 PuLmeHTa TemIonpOBOIHOCTH METAIIIOB.

4. DKcrnepuMeHTalIbHAasl YCTAaHOBKA U MOPSAIOK BBIITOJIHEHUS PAOOTHI.

PaboraNe6.



1. [Tonsitue o peppomaraeTrkax. JJomeHHas CTpyKTypa.

2. Bo3nuknoBenne — mernum  rucrepesuca.  OcraTouyHass ~— HaMarHWUYEHHOCTb.
Kospuutusnas cuna.
3. YcerpoiicTBo epporecTepa.
4, [Topsimok ompeneneHuss WHTETpAIbHOW M au(QepeHImaibHON MarHUTHBIX
IIPOHUILIAEMOCTEM.
Ouenka Kpurepuii oueHKH yCTHOr0 M NMCbMEHHOI0 0TBETa
HA MPAKTHYECKOM 3aHATHH
5 CopnepxaHue OTBEeTa COOTBETCTBYET OCBEIAEMOMY BOINPOCY, MOJHOCTBIO PACKphITa B

OTBCTC TE€Ma, OTBET CTPYKTYPUPOBAH, AaHbI NMPAaBUJIbHBIC aprYMEHTUPOBAHHBIC OTBCTHI
Ha YTOUYHAKOINE BOIIPOCHI, ICMOHCTPHUPYCTCS BBICOKHI YPOBCHb Yy4aCTUA B JUCKYCCUMU.

4 CopneprkaHue OTBETa COOTBETCTBYET OCBEI[AEMOMY BOIIPOCY, IOJHOCTBIO PacKphITa B
OTBETE TEMa, IaHbl IPAaBUIIbHBIC, AapPryMEHTHPOBAaHHbIE OTBETHl HA YTOYHSIOLINE
BONPOCHI, HO MMEIOTCSI HETOYHOCTH, IIPH 3TOM OTBET HECTPYKTYPHUPOBaH U
JEMOHCTPHUPYETCS CPEAHUH YPOBEHb YYaCTHsl B IMCKYCCHU.

3 ConepxaHue 0TBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO IIPU IIOJIHOM PACKPBITHH
TEMBI UMEIOTCSI HETOYHOCTH, JAaHbI IPaBHIIBHBIE, HO HE apTYMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIIOIIKE BOPOCHI, TEMOHCTPUPYETCS HU3KUN YPOBEHB y4acTHsl B TUCKYCCHHU, OTBET
HECTPYKTYPHPOBaH, MHGOPMAITUs TPYAHA JUISL BOCTIPHSTHSL.

2 Copep:xaHre OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO MPH MOJTHOM PAaCKPBITUH
TE€Mbl HMEIOTCSI HETOYHOCTH, AEMOHCTpUpYETCsl ciaboe BIaJeHHE KaTeropHajIbHBIM
anmnapaToM, JaHbl MPaBWIbHBIE, HO HE apryMEHTHPOBAHHBIE OTBETHl Ha YTOYHSAIOIINE
BOIPOCHI, YU4aCTHE B JAUCKYCCHUH OTCYTCTBYET, OTBET HECTPYKTYpUpPOBaH, HH(MOpMamus
TPYAHA JUIsl BOCIPHUSATHSL.

2)TemaTuka pedepaToB 1J1s CAMOCTOSITEILHOM PadoThl (J1J1s1 GOPpMHUPOBAHUS
kommnerenumii k-1, IK-3)

1. Onwucats npupoy B3aumozeiicTsusa Ban-nep-Baansca.

2. 3a cyeT KakuX B3aMMOJECUCTBHUI CTaOMIN3UPYETCS KPUCTAIITHYECKas CTPYKTypa HOHHBIX
KPHCTAJJIOB.

3. MoskeT Jii ObITh CTAOUIBLHBIM KPUCTAJLI, aTOMBI KOTOPOT'O B3aUMOJICHCTBYIOT TOJIBKO CO
CBOMMHU OJIMKAWIIAMHU COCESIME?

4. B uem cocTout npupoaa KOBaJICHTHOH CBsI3U?

5 Yro o011ero ¥ B 4eM pazindyue MEeXAy KOBaJCHTHON U METAININUECKON CBSI3SIMU?

6 KaxoB MexaHn3M BOAOPOIHOM CBSI3H.

7. 3anucaTth OCHOBHOE YpaBHEHHE JAWHAMHKH PELIETKU B TApMOHUYECKOM MPUOIIIKEHHN.
8 IlepeuncnnTe OCHOBHBIE CBOMCTBA PEIICHUI YPABHEHNN THHAMUKHN PELIETKH.

9 B 1eM cocTouT oTiaMuMe aKyCTHUECKUX KOJeOaHUH OT ONTHYECKHX.

10. Kakoii Tun penreToyHbIX KoJeOaHMi TPUBOJUT K TOISAPU3AINN KPUCTAILIA.

11. IToyemy B OTCYTCTBHE BHEIIHETO IEKTPUIECKOrO MOJISl B IPOBOJHUKAX HET TOKA, XOTS
MMEETCS] OTPOMHOE KOJIMYECTBO HOCUTEIIEH.

12. B 1eM cocTouT MexaHU3M paccesiHHs DIIEKTPOHOB Ha KOJIEOAHHSIX PEIICTKH.

13. [epeuncnutes GakTophl, NPUBOASIINE K PACCESIHUIO JIEKTPOHOB B KPHCTAILIE.

14. JlaTh KaueCTBEHHOE OMMCAaHUE MEXaHU3Ma BO3HUKHOBEHHSI CBEPXIIPOBOIUMOCTH.

15. CBepXIpoBOAMMOCTE: Kakue (haKTOPhl YKa3bIBAIOT Ha ONPEEIISIONIYI0 POJIb KOIeOaH |
PEIIEeTKH.

16. OnwucaTh NOPSAAOK NOCTPOEHHS chephl DBOIIBAA.

17. YKkazaTh CBOICTBA BOTHOBOW (DYHKITHH 3IEKTPOHOB B KPHCTALIE.

18. Cdopmymnupoats Teoputo bioxa.

19. B 1yem cocTouT MexaHn3M 00pa30BaHMs YIHEPrETHUECKHUX 30H B KpUCTaIax (B paMKax

c1a0boi CBs3M).



20.

B uem cocTonuT MexaHN3M 00pa30BaHUs SHEPTETHIECKUX 30H B KpHCTaJUIe (B paMKax

CUJILHOM CBSI3N).

21.
22.
TIACTICPCHH
23.
24.
25.
26.

Kak 30HHas Teopust 00BSACHIET OCHOBHOE pa3iyle METANIOB U TUDJICKTPUKOB.
Boraucnuts 3¢ GeKTHBHYIO Maccy 3JEKTPOHA B OTHOMEPHOM KPHCTAILIE C 3aKOHOM

O0pscHUTS TIpUpoRy Touku Kiopu mis heppomMarHeTHKOB.
[lepeuncnuth THITBI IEEKTOB B TBEPABIX TENIaX.

B geMm coctout otnmume nedexra no Openernto ot nedekra o LloTTkm.
B yem cocTouT oTiMune KpaeBo AUCIOKAIMKU OT BUHTOBOM.

OneHOYHBIH JIMCT 32l THI pedepaToB (10KJIAA0B)

Onenka

KpuTrepuii olieHKM KPpaTKoro cooo1eHus

5

ConepkaHne KpaTKOro COOOIIEHHWS COOTBETCTBYET OCBEIIAGMOMY BOIPOCY, TeMa
MOJHOCTBIO  PAcKphITa,  COOOLICHWE  CTPYKTYpHUPOBAaHO,  JaHBl  IIPaBUJIbHBIC
apryMEHTHPOBAHHBIC OTBEThI HA YTOYHSIONIME BOIPOCHI, JEMOHCTPHPYETCS BBICOKHI
YPOBEHb YIACTHS B JUCKYCCHH.

ConepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJIHOCTBIO ~ pacKpbITa, JaHbl MpPaBUIbHBIE, AapryMEHTHpPOBaHHBIE OTBETHl Ha
YTOUHSIOIINME BOMPOCH, HO HMMEIOTCS HETOYHOCTH, IPU 3TOM COOOLICHME  He
CTPYKTYPUPOBAHO U AEMOHCTPUPYETCS CPEIHUHI YPOBEHb YUACTHS B IUCKYCCHH.

ConepxaHue KpaTKOro COOOLIEHUS COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IpHU
MOJTHOM PAacKpBITHM TEMBl HWMEIOTCS HETOYHOCTH, JaHbl IpaBUJIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl Ha YTOYHSIOIIME BOMPOCHL, AEMOHCTPUPYETCS] HU3KHUN
YPOBEHb Y4acTHs B JUCKYCCHH, COOOLICHNUE HE CTPYKTYPHUPOBAHO, HHPOPMALUS TPy IHA
JUTSL BOCTIPUSITHSL.

CopneprkaHue KpaTKOro COOOLICHUS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpHU
MIOJTHOM PAaCKPBITUH TE€MBl MMEIOTCSI HETOYHOCTH, JEMOHCTpUpYETCsl ciaboe BialeHHe
KaTeropuabHBIM aIllapaToM, JaHbl MPaBUIIbHbIC, HO HE apTyMEHTHPOBaHHBIC OTBETHI HA
YTOUHSIIOIIME BOMPOCHL, YYacTHE B JHCKYCCHHM OTCYTCTBYET, COOOIIeHHEe He
CTPYKTYPUPOBAHO, HH(POPMAIHS TPYAHA JUISI BOCIPHATHSL.

3) Bonipocsl 1 3a1a4n K py6eKHBIM KOHTPOJILHBIM padoram (IK-1, ITK-3):

bnoxk 1

1.1 B nuHENHO LEMOYKe ¢ JIEMEHTAPHOM AUEHKOM, ColeprKalel aToMbl AByX coproB M = 1

M = 1, nepuonom 2a = 1 u ynpyroii koncranroii k = 1, naiitu ckopocTs 3ByKa. (B
YCJIOBHBIX €IMHHIIAX )

+1/2
3/4
1

1.2 B nuHENHO LEMOYKE C JIEMEHTAPHOM AUEHKOM, ColeprKalel aToMbl AByX coproB M = 1

M = 2, nepuonom 2a = 1 u ynpyroii koncranroit kK = 6 , Haiitu ckopocTh 3ByKa. (B
YCIOBHBIX €IMHHUIAX )

1/2
3/4
+1

1.3 B IMHENHO LEMOUKE ¢ DIEMEHTAPHOMN STUEHKOM, COMEpIKaILedl aTOMBI IByX COPTOB MMl = 2

M = 2 , nepuonom 2a = 2 u ynpyroii KoHCTaHTOM K = 2 , HaliTH CKOPOCTH 3ByKa. (B
YCIOBHBIX €IMHHUIAX )

1/2
+1




2

1.4 B IMHEHHO LIETOYKE C DJIEMEHTAPHOM SUEHKOM, comepsKamieii aToMbl JByX coptoB M = 1
M = 2, nepuonom 2a = 4 u ynpyroii koncrauroii kK = 3, Haiitu ckopocTh 3ByKa. (B
YCJIOBHBIX €IMHHIIAX )

3/2

2

+5/2

1.5 B uHENHO LEMOYKE C 3JIEMEHTAPHOM AUEHKOI, coeprKkalel aToMbl AByX coproB M = 1

M = 3, nepuonom 2a = 1 u ynpyroii koucranToit K = 3, Haiiti ckopocTs 3ByKa. (B
YCJIOBHBIX €IMHUIIAX )

+1/2

1

3/2

1.6 B 1uHENHO LEMOYKE C 3JIEMEHTAPHOMN AUEHKOM, COMEpIKAILEH aTOMBI IBYX COPTOB M. = 2
M =3, nepuonom 2a = 2 u ynpyroii koucrauToit K = 2, naiitu ckopocTh 3ByKa. (B
YCIIOBHBIX €IMHUIIAX )

1/2

+1

3/2

1.7 B nuHelHO 1IenoyKe ¢ 3JIEMEHTAapHOM SUEUKOM, coAeprKalieil aTOMbl ABYX COPTOB 1M = 2
M = 4, nepuonom 2a = 1 u ynpyroii koncranroit kK = 2 , Haiitu ckopocTh 3ByKa. (B
YCIIOBHBIX €IMHUIIAX )

1/6

+1/2

3/4

1.8 B nMHEMHO LEMOYKE C JIEMEHTAPHOM AUEHKOI, CoeprKalel aToMbl AByX coproB M = 1

M = 1, nepuonom 2a = 1 u ynpyroii koucranroii k = 1 ,naiitn yemy paBHa BenmMuMHa
MEX1y ONITUYECKON BETBBIO B LIEHTpE 1-0¥i 30HBI bpuiitosHa. (B yCIOBHBIX €IMHHULIAX )

1

3/2

2

1.9 B nuHENHO LEMOYKeE ¢ JIEMEHTAPHOM AUEHKOM, ColeprKalel aToMbl AByX coproB M = 1

M = 2 , nepuonom 2a = 1 u ynpyroii koncranroii kK = 6 ,naiitn yemy paBHa BeTMuMHA

MEX/1y ONITUYECKON BETBBIO B LIEHTpE 1-0¥ 30HBI bpuiitosHa. (B yCIOBHBIX €IMHHULIAX )

3

+4

5

1.10 B nMHENHO LEMOYKE C JIEMEHTAPHOM AUEHKOM, COMEPIKAILEN aTOMBI IBYX COPTOB M. = 2

M = 2, nepuonom 2a = 2 u ynpyroii koncrantoit K = 2 ,Haiitu yeMy paBHa BeJMYUHA
MESKJy OTITHYECKON BETBBIO B IIEHTPE 1-0ii 30HBI BpuiutiooHa. (B YCIOBHBIX €IMHUIIAX )

+2

3

4

1.11 B nMHENRHO LEMOYKE ¢ DIEMEHTAPHOMN STUEHKOM, ColepsKaleil aToMbl ByX coptoB M = 1

M = 2 , nepuonom 2a = 4 u ynpyroii koHcTanTOM K = 2 ,HaliTh yeMy paBHa BeJIHYMHA

MCKOY OIITUYECKOI BETBHIO B HCHTPC 1-oii 30HBI BpI/IJ'IJIIOSHa. (B YCIOBHBIX CIII/IHI/II_IaX)
3/2
2



+5/2
1.12 B nuHEMHO LIENOUKE C DIEMEHTAPHOM TYEHKOM, coepsKamieil aToMbl 1ByX coptoB M = 1

M = 3, nepuonom 2a = 1 u ynpyroii koncranroii kK = 3 ,naiiTu yemy paBHa BelTMuMHA

MEX]1y ONITUYECKON BETBBIO B IIEHTpE 1-0ii 30HbI bpuinitosHa. (B yCIOBHBIX €IMHHULIAX )
2

+3

4

1.13 B nuHeiHO LIENOYKE C DIEMEHTAPHOM SYEHKOM, ColepsKalleil aTOMbI IBYX cOPTOB Ml = 2
M = 3, nepuonom 2a = 1 u ynpyroii koucranroii k = 3 ,naiitn yemy paBHa BelTMuMHA
MEXIy ONTHYECKON BETBBIO B IIEHTpE -0 30HbI bpuiitosHa. (B yCIOBHBIX €IUHUIIAX )

+2

3

4

1.14 B nuHeiHO LIENOYKE C DIEMEHTAPHOM SYEHKOM, ColepKalleil aTOMbI IBYX cOPTOB Ml = 2

M = 4 | nepuonom 2a = 1 u ynpyroii koucrauToit K = 2 ,HaiiTi ueMy paBHa BeJIMYUHA
ME3KJly OIITHYECKON BETBBIO B IIeHTpe 1-0ii 30HbI BpuiLmosHa. (B YCIOBHBIX €IMHHIAX)

1/2
1
+3/2
bnoxk 2

2.1 Berumcauts 3Ha4eHus «popm-Ppakropar Y, €XP [ikRn] B MPUOJIMIKCHUH OJIMKANIIINX

v v v v X3 hd hd
cocenieit Ha 2-MepHOii IpocTol KyOmdeckoii peméTke (6asucuble Bektopsl d; = {1,0},d, =
{0,1}) B 3anannoii Touke 1-0ii 30HbI BpumosHa

T 3n
k= {kx = ky = 5} (B yCTIOBHBIX €IMHUIIAX ).

1
3/2
+2

-
2.2 Beruncnuts 3Hauenus «hopm-hakropa» Y, exXp [ikRn] B IIPUOIMKEHUH OJIMKANIIIX

cocezielt Ha 2-MepHOI pocToit KyOndeckoil pemeTke (6a3ucHbIe BEKTOPHI Eil = {2,0}, &2 =
{0,2} ) B 3a1aHHOM TOYKe 1-0i1 30HBI bpumtosna

k = {kx = % , ky = %} (B YCIIOBHBIX €MHHMIIAX).

+1

3/2

2

-
2.3 Beruncnuts 3Hauenus «hopm-hakropa» Y, exXp [ikRn] B IIPUONIMKEHUH OJIMKANIITIX

~ ~ v v .. hd =
cocesieii Ha 2-MepHOit MPOCToii KyOmueckoii peméTke (6asucHsie BekTopsl A = {2,0},d, =
{0,2} ) B 3anannoii Touke 1-0ii 30HBI BpuiTIodHa

k = {kx = % ey = %} (B YCIIOBHBIX €JMHHIIAX).
1

+3/2

2



2.4 Berumcauth 3Ha4eHus «popm-PakTopar Y, eXP [ikRn] B NMIPUOIMKEHUH OJTMKANIIIIX
cocezieil Ha 2-MepHOI POCToil KyGrueckoii pemétke (Gasucusre Bextopsl d; = {1,0},d, =
{0,1}) B 3ananmnoii Touke 1-0ii 30HbI Bpum0dHa
g Vs s
k = {k =—k, = —} B yCJIOBHBIX €JIMHHUIAX).

X 2a’Y  4a By FHHHIAX)

1
+3/2
2

-
2.5 Boraucnuth 3Ha4enus «popm-pakropar Y, exXp [lkRn] B IIPUOJIMKEHUU ONMKalImx
coceieil Ha 2-MepHOU MPOCTON KyOM4ecKol pemeéTke (0a3uCHbIC BEKTOPHI C_l)l = {2,0}, C_l)z =

{0,2} ) B 3anannoii Touke 1-0ii 30HB Bpuimo3Ha

k={l =2k, =2} )
= = — = — ¢ (B YCJIOBHBIX €IUHUIIAX).
x a’ Y  3a y S

+3
2.6 Borunciauth 3HaYeHus «popm-Ppakropar Y, eXP [ikRn] B MPUOJIMIKCHUH OJTMKANIIIIX

~ v (v (v . hd hd
cocenieit Ha 2-MepHOii IpocTol KyOmdeckoii peméTke (6asucube Bektopsl d; = {1,0},d, =
{0,1}) B 3ananmnoii Touke 1-0ii 30HbI BpummosHa
> T
k= {le =15 ky =
1

2
+3

-
2.7 Beruncnuts 3Hauenust «hopm-pakropar» Yy, exXp [lkRn] B IIPUONMKEHUH OJIMKANIITIX

T
a} (B YCIIOBHBIX €MHHIIAX).

~ (3 v v .. hcd hcd
cocesieii Ha 2-MepHOit mpocToii KyOmueckoii peméTke (6asucHbie BekTopsl A = {2,0},d, =
{0,2} ) B 3amannoii Touke 1-0it 30HBI BpumtodHa

k = {kx = % , ky = %} (B YCIIOBHBIX €MHHMIIAX).

1

+2

3

2.8 Haiitu BenmuuHy uMirysbca GepMu B TIOJTHOCTBIO BHIPOYKIEHHOM 3J1. Ta3e Ul 3HAYEHHS
xornentpauu N = 1022 (caurats m = h = 1)(aToMHbIE e JUHULIbI).

+1 (X10°7)

2 (x10°7)

3 (x107)

2.9 Haiitu Benmnuuny umnyiabca GepmMu B TOJIHOCTHIO BRIPOKICHHOM 3J1. Ta3€ 71 3HAYEHUS
xoruentpamn 1 = 1021 (cunrars m = h = 1)(aToMHbIe eJUHUILBD).

1/4 (x10°7)

+1/2 (X10°7)

1 (x1077)

2.10 Haititu BennunHy uMitysnbca @epMu B MOTHOCTBIO BEIPOKIAEHHOM 3J1. Ta3€ I 3HAYCHUS
xouuentpaun 1 = 5+ 1021 (cunrars m = h = 1)(aToMHbBIE €UHULIBI).

2/5 (x10°7)

3/5 (x1017)

415 (x1077)



2.11 Haiitu Benmuuuny ummnyinsca @epMu B IOTHOCTBHIO BRIPOXKICHHOM 3J1. Ta3e I 3HAYCHUS
xoruentpamu N = 2+ 1022 (cunrars m = h = 1)(aToOMHbIE eJUHULBI).

1 (x1017)

3/2 (x1017)

2 (x1077)

2.12 Haiitu BenuunHy umnyiibca epmu B MOJTHOCTHIO BBIPOKIICHHOM 3JI. Ta3€ JJIs 3HAYEHUS
xouuentpaun 1 = 3+ 10%2 (cuurars m = h = 1)(aToMHbBIE €JUHULIBI).

1 (x1017)

3/2 (x1017)

2 (x1077)

2.13 Haiitu BennunHy umnyiibca epmu B MOJTHOCTHIO BBIPOKIICHHOM 3JI. Ta3€ JJIs 3HAYEHUS
xouuentpaun 1 = 2+ 1021 (cunrars m = h = 1)(aToMHBIE €UHULIBI).

3/5 (x1017)

1 (x1017)

3/2 (x1017)

2.14 Haiitu BennuuHy uMitysibca @epMu B MOTHOCTHIO BEIPOXKICHHOM 3J1. Ta3€ JJIsl 3HAUCHUS
xouuentpaun 1 = 3 + 1021 (cumrars m = h = 1)(aToMHbIE eJUHULIBI).

0.6 (x1017)

0.7 (x1077)

1 (x1077)

Kpurepun oueHuBanmsi:
Bcero B Tecte 25 BonpocoB. 3a KaxKAblil MpaBIIIbHBINA OTBET — | Oasu.

IIpoMe:KyTOUHBII KOHTPOJIb - UTOTOBasl OLIEHKA 3HAHHWH CTYJEHTA, OCYIIECTBISETCS IO
HAaKOINUTEJIbHOW CHCTEME CYMMMpOBAaHUEM OaJljioB, IOJIYYEHHBIX B IPOLECCE TEKYLIEro Hu
pyOEKHOTO KOHTPOJIS.

®opma NpoMeKyTOUHOTO KOHTPOJIS — SK3aMEH.

[IpoBeneHue TEKymET0 W MPOMEXKYTOYHOTO KOHTPOJIA TO JUCIHHMIUIMHE OCYIIECTBISIETCS B
cootsetcTBuH ¢ [Tonoxennem COI'Y.!
MeTtoauka (OpMHPOBAHMS PE3YJIbTHPYIOLIEH OLEHKH?

B xozie Texytiero KoHTporst cTyzieHThl MoryT Habparts 0-100 6auios:

1 1 pyOexxHAsI aTTeCTalMsI - MAKCHMAJIbHO 50 0a/1J10B; M3 HUX:

Ot 0 10 25 6amnoB (pyOexkHas aTTecTanys) — TeCTUpoBaHue B LieHTpe TectupoBanus COI'Y
WM KOHTpOJIbHAs paloTa,

Or 0 no 25 OamnoB(Tekyllas OILIEHKa) — aKTHUBHas paboTa 3a JaHHBIA MepHoj Ha
CEeMUHAPCKUX (IIPAKTUYECKUX ) 3aHATHSIX

2-51 pyOeKHAsl ATTECTAIMSA — MAKCHMAJILHO 50 0a/1JI0B; U3 HUX:

Ot 0 1o 25 GanoB (pyOexHas arTecTalys) — TECTUpOBaHUE B LIeHTpe TecTupoBanus COI'Y;

Ot 0 110 25 GansioB (TeKymas OlIeHKa)— aKTUBHAs paboTa 3a JaHHBIN Nepruos Ha
CEeMUHAPCKUX (IIPAKTUYECKUX ) 3aHATHIX

[IpomexyTOUHBIN KOHTPOJIb:

st 3x3amena:

3a yCTHBIN OTBET Ha dK3aMeHEe CTyAeHT noiydaet 0-50 6aos.

! TlonoxeHue 0 TeKylleM KOHTDOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOH aTTeCTalluu OOYYaroluxcs Mo
o0pa3oBaTeNbHBIM TNPOTpaMMaM  BBICIIETO 00pa3oBaHMS — TIporpamMmaM OakajaBpuaTa, MarucTpaTrypsl H|
cnermanuteta B COI'Y (B mocnenneit penakuuu ot 08.07.20 . Ip. Ne 173).

2 B cootsercteuu ¢ ITonoxenneM o BPC oueHuBanus obyyaromuxcs 04Hoi GopMbl 10 06pa3oBaTENbHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



CTyneHTbl, MOTYYHUBILIUE B XO/I€ TEKYIETo U pyOeKHOro KOHTpoJst 56-100 6amios,

ABTOMATHUYECKH MOJIy4atoT «DK3aMEH).
PesynpTupyromas oneHka ckiaapiBaercs no coorserctpymomeii BPC gpopmyie.

IIxajia UTOroBOI aKaJeMU4eCKOH YCIIeBAeMOCTH CTYIEHTOB

1o JUCIHUILINHE

Cucrema onenok COI'Y
dDopma KOHTPOJIS CymmMma 6aJ1j10B HazBanmue
86 - 100 OTJIMYHO
DK3aMeH 71-85 XOPOIIO
56-70 YIOBJIETBOPUTEIIHHO
3auér 56-100 3a4TECHO
0-55 HE 3a4TEHO

3ayet mpoBOIUTCS B yCTHOU (hopme.

Kpurepun onenkn

- OLICHKA «3a4TEHO» BBICTABIIIETCS] 00YJAIOMIEMYCsl, €CIIM OH TIIyOOKO M IPOYHO YCBOMI
NpOTrpaMMHBIA ~ MaTepHaj, TOKa3aJl TOTOBHOCTh K CaMOpa3BUTHIO, CaMoOpeai3aliy,
UCTIOJIb30BAHUIO TBOPYECKOrO MOTEHIMANA, CHOCOOHOCTh K CaMOCOBEPIIEHCTBOBAHUIO HA
OCHOBE TpPAJMLIMOHHONW HPAaBCTBEHHOCTH, HCYEPIBIBAIONIE, IOCIECJOBATEIbHO, JIOTUYECKH
CTPOMHO €ro M3J1araeT, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C IPAKTHKOM, CBOOOIHO CIpaBIISETCS C
3aJa4aMd  TIOMCKa HEoOXOoAMMOW WHQOpMAlMM B CIPAaBOYHBIX M HMHTEPHET-pecypcax,
UCTIOJIB3YeT B OTBETE MaTepHall CIOBaped, NMPaBWIHHO W TBOPYECKH CTPOUT JUATOTUYECKYIO
peub, BaJeeT HaBbIKAMH TOBOPEHHUS, IIMChMa, YTEHHS H IepeBoja ¢ 00beMe, He00X0AMMOM ISt
OCYIIECTBIICHUS TPO(PECCHOHATIBHOM NeITEIIbHOCTH;

- OIICHKA «HE 3aYTEHO» BBICTABIACTCS 00yJaromeMycs, KOTOPbI HEe 3HACT 3HAYNTEIbHOM
YacTU MPOrpaMMHOTO MaTepuajia, He MOoKas3al JOCTaTOYHOH TOTOBHOCTH K CaMOPa3BHUTHIO,
caMmopeai3alny,  HCIONb30BAaHUIO  TBOPUYECKOTO  IOTECHIMANA, CIIOCOOHOCTH K
CaMOCOBEPIICHCTBOBAaHMIO HAa  OCHOBE  TPAJAWIMOHHOW  HPABCTBEHHOCTH, JOMYCKaeT
CYIIECTBEHHbIE OIMIMOKU, HEYBEPEHHO, ¢ OOJIBIIMMHU 3aTPYJHEHUSMH BBIIOJIHIET MPAKTUYECKHUE
3aJJaHusI 110 TIPOBEPKE HABBIKOB TOBOPEHHMS, YTEHUS M TIEPEeBOIa TEKCTa B 00beMe, HE0OX0TMMOM
JUISL OCYILIECTBIIEHHSI TPO(HECCHOHABHON AEITEIbHOCTH.

Bonpoce! aJst noaroroBku k sx3ameny (IK-1, TK-3):

TepMonnHaMuyeckast 3HEPIHsl U TEIIIOEMKOCTh KPUCTAJLIA.
CaepxmnpoBoauMocTs. DPpdext MeiicHepa.

MexaHnueckne CBOMCTBA TBEPABIX TEI.

MarsuTHbIE CBOWCTBA TBEPABIX TeJl. J[MaMarHeTU3M.

[Tapamarnetusm. Teopus JlaHkeBeHa.

Vpasuenue llIpeaunrepa aist Kpucrasiia.

Anmnabatuyeckoe MpUOIIHKEHHE.

VYcnosus audpakuun Jlays.

Hudpaxius B kpuctamuiax. 3akoH Bynbda — bpara.
DIEeKTpONPOBOIHOCTh TBEPABIX Tel. BbiBoA ypaBHeHus boibnmMaHa.
DNEKTPONPOBOAHOCTD BBIPOKAEHHOTO ra3a, MOABUKHOCTh HOCUTEINIEH.
HopwMmanbHble kone6aHus pereTku.

HNonHas cBs3b.

BonHoBoe ypaBHEHHE 11 3JIEKTPOHA B IepuoandeckoM rnone. @ynkuus bioxa.
deppoMarHeTU3M.

LCoNoOARWNE

N ol
agrwbdkEoOo



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

NN E

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Hucnokauu. Bexrop broprepca.

DNEeKTPONPOBOAHOCTH HEBBIPOXKICHHOIO T'a3a, MOABMKHOCTh HOCUTENEH
Bekrop obpartHoii pemerku. [loctpoenne DBanbaa.

CriekTp HOpMaJIbHBIX KOJICOAHHI PEIIETKH.

Teopernueckoe paccmorpenue ceepxnposoauMoctu. Teopus bKII
KoBanentnas cBsi3b. CTpyKTypa KOBAJICHTHBIX KPUCTAIIJIOB.
JIBU>KEHME JIEKTPOHA B IEPUOINYECKOM I10JI€ PELLIETKH.
KBanrtoBas Teopusi napamMaraeTusma.

CTpyKTypHBIE HECOBEPIIEHCTBA KPUCTAIUIOB. ToueuHbIe 1e(DEKTHI.
KonuenTpanus u cpeansis sueprus (OHOHOB.

[TpubnuxeHne CUIBHO CBS3aHHBIX AIEKTPOHOB.

Ban — nep — BaasibcoBa cBsi3b.

OpnnoanexkrpoHHoe npudmmkenue (Meron Xaptpu - Doka)
3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH OT TEMIIEPATYPHI.

JIByMepHBIE U TpeXMEpPHBIE Ae(EKTHI.

Mertannnueckast CBSI3b.

[Tpubnmxenne cnaboCBI3aHHBIX AIEKTPOHOB.

Bonpocsi st noarorosku k 3avery (IK-1, IMK-3):
MarnuTtHble cBoicTBa TBEpAbIX Tell. JuamarHeTusm.
[TpubnmxeHne cinabocBsI3aHHBIX JIEKTPOHOB.
O¢ddexTuBHAS Macca FIEKTPOHA.
ITapamarnetusm. Teopust JlaHkeBeHa.
VYka3arh CBONMCTBA BOJIHOBOM ()YHKILIMHU JIEKTPOHOB B KpUCTAJLIE.
Moynbs cBOOOIHBIX 3JIEKTPOHOB.
BonHoBOe ypaBHeHUE Ui JIeKTpoHa B niepuoandeckoM none. Oynxuus bioxa.
B uem cocrouT mexaHu3M 00pa3OBaHUs SHEPreTMYECKMX 30H B KpUCTaIax (B pamkax
cabo CBsI3N).
VYpasuenwue llpeaunarepa. [Ipencrasienrne GU3NIecKux BETMYHUH OIIEPATOPAMH.
3aroNHEeHNUE 30H 3JIEKTPOHAMHU B IPOBOJAHMKAX, TUIJIEKTPUKAX U MOIYINPOBOJHUKAX.
Chopmynuposats Teopemy biioxa.
®eppomarnetusM. Touku Kropu.
JIBuKeHMe 3JIeKTPOHA B IEPUOIUYECKOM I10JI€ PEIIETKH.
B uem cocrour mexaHu3M o0Opa30BaHHUs HHEPreTHUECKUX 30H B KpUCTaule (B pamKax
CUJILHOM CBSI3H).
JlucriepcroHHast 3aBUCUMOCTD [T KyOMYeCKOro KpucTailia B IPUOIMKEHUU CUIIBHOM CBSI3H.
BonHoBoe ypaBHEHHE [ 3JIEKTPOHA B IEPUOAMUECKOM TOJI€.
Kak 30HHast TeopHst 0OBSACHIET OCHOBHOE pa3iMyue METaJUIOB M JUJICKTPUKOB.
KBanTtoBas Teopust napamareTusma.
[TpubnnxeHne CUIbHO CBSI3aHHBIX AJIEKTPOHOB.
OO0bsicHuTh pHupony Touku Kropu ais peppomMarHeTHKOB.
Anunabatnyeckoe MpUOIIKEHUE.
3oHa bpuiitosHa. AToMHas! INIOCKOCTh U BEKTOPbI 00paTHOM pelieTku
OHO2IEKTPOHHOE MPUOTIKEHHE.
Teopema bnoxa. @ynkuus bioxa. Beidop BoIHOBBIX (PYHKIIHH.
CBoiicTBa 3JIEKTPOHA B NEPUOINYECKOM Toe. DPPEeKTUBHAS Macca MIEKTPOHA B KpUCTAILIaX



Iloka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIMI HA PA3JIMYHBIX ITANAX UX
(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb c(hopMUPOBAHHOCTH KOMIIETECHIIMIA

«MUHUMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6as10B)

«MuHHUMAaJILHBIA
YPOBEHb)»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6asi10B)

«BbICOKH yPOBEHb»
(86-100 6an10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Koumnemenyuu

cpopmuposativ. cpopmuposativi. chopmuposatnbi. cpopmuposanbi.
3HaHuA  OTCYTCTBYIOT, | CchopMupoBaHbI 3HaHuA obmupHBIe, | 3HAHUA TBEpIBIC,
YMEHHUS W HaBBIKH HE | 0a30BBIE CTPYKTYPBI | CHCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hOopMHPOBaHEI. 3HAHHH. Ymenus HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHbl | penpoayKTUBHBIHN YmMmenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MPUMEHSIFOTCS K | PELICHUIO KaK THIOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK W HECTaHJapPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KHAN ypoBeHb | JleMOHCTpupyeTcs JeMoHCcTpUpyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITETHHOCTH CaMOCTOSITETFHOCTH,
YCTOMYHBOTO BBICOKAsl aJlallTHBHOCTH
MPAaKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
OnucaHue KpUTEpHeB OLEeHUBAHUA
OOyuatomuiics Oo6yuarommuiicst Oobyuarommuiics OoOyuaromuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUWSA | - 3HAHWE W [IOHWMaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUIECKOTO OCHOBHBIX  BOTPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHIUITHATEHEIE OCHOBHBIC BOTIPOCHI, | MaTepuara; MaTepuana;
omMOKK MpH OTBETE Ha | OIMOKKM B OTBETE, | -  TBEpAblE  3HAHUS | - T[OJHOE TOHUMaHHE
OCHOBHBIE BOIIPOCHI, | HEIOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHWE W | IOHMMaHHE CYIIHOCTH | MaTepHana. B3aMMOCBSI3U
MOHUMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTpuBaeMBbIX
MOHATUI U KaTEeropuii; - HEYBEpPEHHBIE U | YCTaHABJIMBATh U | IPOLIECCOB U SIBICHU,
-HEeTIOHNMAaHUe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBS3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEIIbHBIE MPAaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHATEIbHBIX BOIIPOCHI; BBISIBIISITD paMKax o0CykKITaeMbIX
BOIIPOCOB B  paMKax | - HEJIOCTATOYHOE | MPOTUBOPEYHS, 3aJJaHNH;
3a/1aHui; BIIQJICHHE JINTEPATYPOH, | TPOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHUE YMEHHS | PEKOMEHJOBaHHOMN TEH/ICHIIMU Pa3BUTHSI, yCTaHABIIUBATh "
BBITIOJTHSITH MIPOTPaMMOi - NpaBUIIbHBIC U | OOBACHSTH CBSI3b
MPaKTHYECKUE 3aJaHUs, | JUCIUTUINHEL, KOHKpETHBIE, 0e3 | MPaKTUKU U TEOPUH;
MPEeAyCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
pOrpaMMoin omurboK pemaTb | OTBETHI Ha | TIOCJIeIOBaTebHbIE,
JUCITUTLTAHBL; MPaKTUYECKUE 3aJlaHus, | OCTABICHHBIE coJiepKaTelibHbIE,
- OTCYTCTBHE | KOTOpBIE CIIeIyeT | BOIPOCHI; KOHKpETHBIE u
TOTOBHOCTH BBITIOJIHUTD. - yYMEHHE  pelaTh | UCUEPIILIBAIOIINE
(crmocobHOCTH) K MPaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3a/IaHMUSI,
JUCKYCCHM M HHU3KYIO KOTOpBIE cleayer | a TaKxKe
CTENeHb KOHTAKTHOCTH. BBITIOJTHUTE; JIOTIOJTHUTENIbHBIE




- BIIaJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATypoi, 9K3aMEHaTOPa;
PEKOMEHIOBAaHHOM - yMEHUE  peuaTh
MpOrpamMmMoit MPaKTUYECKUE 3a/IaHuUs;
JUCIUTUINHEL, - CBOOOIHOE
- HAJIM4YHE COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAaHHOM OTBETaX Ha BOMPOCHI
MO3HIINHN 1o | MaTepUaIoB
0o0cy)XIaeMBbIM PEKOMEHIOBAHHOU
BOIIPOCAM. OCHOBHOU 51
Bo3moxHBI JOTIOJIHUTEJILHOMN
HE3HAYHNTEIIbHEIC JIUTEPATYPBI.
OrOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICHBHBIX TOJI0KCHUH
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIBHO | «XOPOLIO0» / «3aUYTEHO» «OTJIHYHO» /
HO» /He 3aYTEeHO0 » | «32aYTEHO» «324YTEHO»

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIITMOHHOE 00ecTiedeHue TN CIIUTIINHbI

Y4eOHUKH DJEeKTPOHHBIE
HanmenoBanue ABTOD I'on W3/IaHUS
U3JJaHUs
OcHoBHas
Beenenue B ¢usuky tBepaoro | Kutens Y. 1978, 2006
Tena
®uznka TBEpAOro Tena B JBYX | AKmdopT H., | 1979
TOMax Mepmun H
Dwu3mKa TBEpIOTO TeNa Emndanos I'. 1989
Pu3nKa NOJIyNpOBOIHUKOB Kupees I1.C. 1975
JomnonaurenbHas
®du3nka TBEpAOro Tena [TaBnos I1.B. 2000
Xoxyos A.O.
Buytpennee tpenue B metaiuiax | [Toctaukos B.C. 1974
Owusuka mnexTpudeckux | Tapee b.M. 1982
MaTepHaoB
MukpoTBEpAOCTh METAIIOB I'mazoB B.M. 1962
Burnaposuu B.H.
VYuebHO-MeTOIUUECKHE TOCOOHs
[Mpaktukym mo ¢usuke tBepaoro | [Tamraes b.I1. 1969
Tena Amnpxanos JI.X.
Odwusuka TBEPJIOTO tena. | XoxioB A.D. 2003
DuU3HYECKUN IPAKTUKYM.
Meronuueckue — ykasaHus K
1a0opaTOpHbBIM paboTam




3JIeKTPOHHBbIE ON0IHOTEYHBbIe CHCTeMBbl, ¢ KOTOpbIMU Y COI'Y umeercst aelicTBY0OIMiA
JA0r0BOP, COBpPeMeHHbIe TNpodeccCHOHANbHbIe 0a3bl, HHPOPMALMOHHbIE CIPABOYHBbIE
CHCTEeMBbI:

— eLIBRARY.RU [DnexTponHbIii pecypc]: Hay4Has 3JekTpoHHas Oubimmoreka. — URL:
http://www.elibrary.ru.

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

— UznarensctBOo «HOpaliTy [DNEKTPOHHBIN pecypc]: AIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: http://biblio-online.ru.

- VauBepcuteTckas Oubamoreka online [D5eKTpOHHBII  pecypc]: DJIEKTPOHHO-
oubnmuoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBas cucrema Koncyasrantllmroc. — URL: http://www.consultant.ru/.

— Undopmarmonno-npaBoBoit nopran «[ apant». — URL: http://www.garant.ru/.

10.MaTepHaJ’ILHO-TeXHH'leCKOC OCHAIICHHUEC NUCIHUIIJINHBI:

Ayn. 30 VYuyeOnble ayauTopuu Ul TNPOBeJdeHHS 3aHATHI JIEKIMOHHOIO0 THIA!
IPEeroJIaBaTeIbCKUI CTOJ; CTYJI; CTOJIBI OOYUYAIOLIMXCS; CTYJIbs; Kadeapa; KilacCcHas J0CKa

Aya. 30 Y4eOHble ayauTopuM ISl NPOBeJeHUs] J1a00PATOPHBIX 3aHATHI, KYPCOBOIO
NMPOEKTUPOBAHMSA (BBINOJHEHUSA KYPCOBBIX PpadoT), IPyNmoBbIX M HHANBHUIYAJIBHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJSI M MPOMEXKYTOYHON aTrrecTaluu, a TaKKe
CAMOCTOSITEJIbHOH PadoThl  O0y4YaKOIIUMXCH: IPENOAABATEIbCKUN CTON; CTYyJ; CTOJbI
o0y4aromuxcs; CTylbs; kadeapa; KiaccHas JockKa

Ayn. 806 Jladoparopuu: OGopynoBaHue IJ1s MPOBEACHUS J1a00paTOPHBIX PadoT MO KypCy.
Pentrenosckas ycranoBka YPC-60, pentreHoBckuii qudpaxrometp «llumamzy», UK-Oypoe
cnekrpomerp ®CM-1202, Y®- cnexkrpometp «IBodroiieH 3000», PacTpoBelii MUKPOCKOT
MP5M-200

Aya. 27 KOMIILIOTEPHBIE KJIACChI: TIPEN0/1aBaTEIbCKUN CTOJI, IPETOAABATEIbCKUN CTYJ, CTOJBI
O6y‘laIOI_I_II/IXC$I, CTYyJIbA, KJIACCHasA JOCKa, MyanHMeI[PIfIHLIfI KOMIIJIEKC (HpOCKTOp, BKpaH),
konoHku, [IK npenonaBatens, 11K oOyuatomuxcs, nporpammuHoe obecrieuenue: Adobe flash
player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky Endpoint Security mst 6usteca; KoHCynbTaHT Mroc

bubaunoreka, B TOM 4uCiIe YUTAIBHBIN 311 CTONBI , CTYNbs, [IK oOydaronuxcs, nporpaMMHOe
obecrieuerne: 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 YHUCJI€ OT€YE€CTBCHHOI'0 MPOU3BOACTBA

Ne HaunmenoBanue Ne norosopa (iuneH3us)
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 .
3 AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
' nporpammHoe obecrieuenne | 14.03.2019 r, npoyiena o 2021 r.
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KasperksyTotalSecurity

ITporpamma ans O9BM «bank
BOIIPOCOB JUIsl KOHTPOJISA

Pa3paborka COI'Y CBuaerenscTBo 0
rOCyJapCTBEHHOM perucTparuy nporpamMmmal JUIst

3HAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpodno)
CiscoWebex- Cucrema | OOO Atictexmorosop Ne J/[83-2020 ot 10.08.2020-
S, IPOBE/ICHHSI BEOUHAPOB. 10.08.2021 r.

11. JIncT 00HOBJIEHMSI/ AKTYAJIM3AIUU
[IporpaMMma akTyanu3upoBaHa: NEPECMOTPEHA, TOMOTHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJTHCHUA YTBCPKACHBI HA 3aCCAaHUN Ka(l)e,[[pbl (1)I/IBI/IKI/I

KOHACHCUPOBAHHOI'O COCTOAHUA

[Tporoxon 3aceqanus kageapsr oT 30.06 2020 . Ne 9.




