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[Iporpamma coctaBieHa B cooTBeTCTBHMH ¢ DeaepalbHBIM TrOCYyIapCTBEHHBIM 00pa30BaTENIbHBIM
crangaptoM mno HampasiaeHuto 04.03.01 Xumus (ypoBeHb OakajaBpuaTa), yTBEP)KICHHBIM INPHKA30M
MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 urons 2017 roma Ne671; npukazom
MunHCcTEpCTBa HayKH U BhIcIIero oOpazoBanus Poccuiickoii @epepannn ot 26 Hos0ps 2020 r. Ne 1456
(3apeructpupoBan MunuctepctBoM roctuiun Poccuiickoit ®@enepanun 27 mas 2021 r., Ne 63650) «O
BHECEHUU W3MEHEHHIl B (enepanabHble TOCYIapCTBEHHBbIE OO0pa30BaTeIbHbIE CTAHAAPTHI BBICILIETO
oOpazoBaHMsi»,  yd4eOHBIM IUJIJAaHOM TIOATOTOBKM OakanmaBpa 1o HampaieHuto 04.03.01 Xwumwus,
yTBepxkaeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» npotokon Ne 9, ot 28.03.2024 r.

CocraBurens: crapmuii npenogasareias Eropos .M.

Pabouasa npoecpamma oucyuniunvl npunama 6 cocmase 0CHOGHOU NPOGeCcCUOHANLHOU 00PA308aMENbHOU
npocpammul peueHuem yueHo2o cosema (npomokoa Ne 9 om 28.03.2024 2.).



1. Crpykrypa u 001Iasi TPYA0EMKOCTb M CHUTIIHHBI
OO0111ast TPYI0EMKOCTh IUCIUILTAHBI COCTaBIsieT 3 3aueTHbIe eauHuib (108 gacos).
dopma IpOMEKYyTOUHOU aTTeCTAIUU — 3a4ET.

Ounas hopma o0ydeHUs

Kypc 3
Cemectp 6
Jlexmu 34
IIpakTraeckuie (CeMHHAPCKUE) 3aHATHS 34
JlaGopaTopHsie 3aHATHS

Koncynpranun

HTOro ayIuTOpHBIX 3aHITHI 68
CamocrositenpHas pabora 40

KypcoBas pabora -
dopma KOHTPOJIS

JK3aMeH R
3auer 3a4éT
OO0111€€ KOJIMYECTBO YaCOB 108/3 zer

2. Ilean ocBOEeHHUSI TUCIHILIMHBI

e ocBOCHUS JUCHUIIJIMHBI:
- (hopMupoBaHHE y CTYIEHTOB IPEJICTABICHHUS O CTPOEHUHM KPUCTAJUIOB, a TAKXKE O CBS3U €ro CO
CBOMCTBAMH KPHUCTAIJIOB ¥ IPUPOAON XUMUYECKOTO B3aUMOICUCTBUS;
- u3ydyeHue (yHIAMEHTAJIbHBIX MOHATHH, NpEACTaBIeHUN U (PU3MKO-XMMHUYECKUX MOAENeH,
HCIIOJIB3YEMBIX IIPU ONMCAHUM CTPYKTYPbI XUMMUYECKHUX COCIMHEHUN B KPUCTAININYECKOM COCTOSIHHM.
3agauu AMCHMUILINHBI:
PacCKpBITh pOJIb CUMMETPUM M TPEXMEPHOM IEPUOAMYHOCTH IPU OINHUCAHUM CTPYKTYPBI
KPUCTAJUIMYECKUX BEILECTB;
pPacCMOTPETh OCHOBHBIE METOJABI OINPEACIICHUS MW KOJIMYECTBEHHOIO OIMCAHUSA CTPYKTYpBI
KPUCTAILJIOB;
* pa3bACHUTH CYTh (DYH/IaMEHTAIbHBIX MMOHATHI U MPEICTaBICHUM HAYKH O KpHUCTaIax.

N3yuenne naHHOW AMCHMIUIMHBI CIYXHUT MOATOTOBKOM CTyJIEHTa K Oyayied mpodeccuoHaIbHON

NeSITeNbHOCTH B 00NacTAX —  HAy4YHO-UCCIIEAOBATENBCKOM M MENarormyeckod  COrjacHo
npodeccnoHaNIbHBIM CTaHAapTaM:
1. IIpodeccnonanbubiii crangapr 01.001 "Ilemaror (memparormuyeckasi AeiTeJbHOCTD B

cepe AOIIKOJIBHOIO, HAYAJIBLHOI0 001IEro, OCHOBHOIO 00Iero, cpeaHero odumero o0pa3oBaHUsA)
(BocmuTaTeNIb, YYHTED)'', YTBEP)KACHHBIA MpUKa3oM MHHHUCTEpCTBA TPyAa M COLUAIBHOW 3alUTHI
Poccuiickoit @enepanuu ot 18 okts0ps 2013r. N 544n (3apeructpupoBaH MHUHHCTEPCTBOM IOCTHULIUU
Poccuiickoit ®enepanyu 6 nexadpst 2013 r., peructparonssiii N 30550), ¢ u3aMeHEeHUsIMU, BHECEHHBIMU
npuKazaMu MuHHCTEpCTBA TpyAa U colMainbHOM 3amuThl Poccuiickoit @enepauun ot 251exkadps 2014 r.
N 11151 (3apeructpupoBan MunuctepctBoM toctuiun Poccuiickoit @enepaunn 19 ¢espana 2015 r.,
peructpauuronsslii N 36091) u ot 5 aBrycra 2016 r. N 422H (3apeructpupoBaH MHHHCTEPCTBOM
toctunuu Poccuniickoit @enepaunu 23 asrycra 2016 r., perucrpanuonssiii N 43326),

2. IMpodeccuonanbubiii crangapt 01.003 «Ilexaror KONMOJHUTEJBLHOr0 00pa3oBaHMS
AeTell W B3POCJBIX», YTBEPKICHHBIM NpHKa3oM MUHUCTEpPCTBA TpyAa W COLMAIbHOW 3alUTHI
Poccuiickoit denepaunn ot 8 cenrsOps 2015 r. Ne 6131 (3apeructpupoBan MUHHCTEPCTBOM FOCTULIUN
Poccuiickoit @enepanuu 24 centsaops 2015 r., peructpanuonusiit Ne 38994);

3. IIpodeccnonanbHbIii CTAaHIAPT 26.006 «Crneuuaancr 1no pa3padorke
HAHOCTPYKTYPHPOBAHHBIX  KOMIO3HLIHMOHHBIX  MaTepPHAJOB»,  YTBEPXKACHHBIM  IPUKa30M
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MuHnucTepcTBa Tpyaa U conuanbHo 3amuThl Poccuiickonn ®@eneparnun ot 8 ceHtsaOps 2015 r. Ne 604n
(3apeructpupoBad MmuHuctepcTBoM toctuimu Poccuiickoit ®emepaumuu 23 cenrabps 2015 r.,
peructpanroHHbiii Ne 38984).

4. 40.011 IIpogeccuonaabHbIi cTaHAAPT «CHEeNHAJUCT MO HAYYHO-HCCJIEA0BATEIbCKUM
U ONBITHO-KOHCTPYKTOPCKHM pa3padoTKam», YTBEP)KICHHbIM NpukazoM MuHUCTEpCTBa Tpyna Hu
counanbHoi 3amuThl Poccuiickoit ®enepanuu or 4 mapra 2014 1. Ne 121H (3apeructpupoBaH
MunucrepctBoM foctummu Poccuiickoit @eneparuu 21 mapra 2014 ., peructparmonnsiii Ne 31692).

3. MecTo aucuunjuHbl B cTpykrype OIIOIT

b1.B.02 - Yacts, Qopmupyemas ydacTHMKaMH OOpa30BATEIIbHBIX OTHOIICHHH OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OakaiaBpuaTta.

Kpucramnoxumusi oTHOcUTCS K OJIOKY €CTECTBEHHOHAyUHBIX AMCUMIUIMH W HampaBieHa Ha
(GbopMUpOBaHHE Yy CTYACHTOB IMPEACTABICHUS O CTPOSCHUM KPUCTAJIOB, a TAaKXKE O CBS3H €ro Co
CBOMCTBAMM KPHUCTAJIOB W MPUPOJONA XUMHUYECKOTo B3amMojeicTBus. [ucuuminHa ocBauBaeTcs B 6
ceMecTpe.

Copepxanue Kypca 6a3upyercsi Ha 3HaHHX, IPHOOPETEHHBIX MPU U3YYEHUU CTyAeHTaMu B 1 — 5
cemectpax KypcoB «Heopranmueckass xumusi», «Opranuueckas xumus», «Dusnyeckas Xumus»,
«Maremaruka», «Ouzukar.

Hnst ocBoeHust IUCHUILIUHBI «KpUCTAUIOXUMUS» Yy CTYACHTA JOJDKHBI OBITh CIIEIYIOIIUE
KOMIIETECHIINH:

Ynueepcanvnuvie komnemenyuu:

YK-1: CnocobeH ocymiecTBIsTh MOMCK, KPUTUIESCKUI aHAJIM3 M CHHTE3 MH(OpMAINU, MPUMEHATh
CHCTEMHBIH MOIXO] ISl pELLICHUsI TOCTABJIEHHBIX 3a/1a4.

YK-2: CriocobeH omnpenensaTh Kpyr 3aj1ad B paMKax [OCTABJICHHOM L€l U BbIOMpPATh ONTHMAJIbHBIE
CTIIOCOOBI UX PEIICHHSI, UCXOMS U3 ACHCTBYIOIINX IMPABOBBIX HOPM, HMEIOIINXCS PECYPCOB M OTPAHUYCHUH .

YK-6: Cnoco0GeH ynpaBisTh CBOMM BPEMEHEM, BBICTpauBaTh U PEATU30BBIBATH TPACKTOPUIO
CaMOpPAa3BUTHA HAa OCHOBE MPUHIIMIIOB 00pa30BaHUs B TEUCHUE BCEH KU3HHU.

YK-8: CrnocobeH co3naBaTh U NMOAJAEPKHUBAaTh O€30MacCHbIE YCIOBUS JKM3HEIEATEIBHOCTH, B TOM
9HCIIe TPH BOZHUKHOBEHUH YPE3BBIYAHBIX CHTYAIINH.

Oowenpogpeccuonanvhnvie KoOmnemenyuu:

OIIK-1: CrocobeHn aHanmu3upoBaTb M  MHTEPIPETUPOBATh  PE3YJNbTAThl  XMUMHUYECKUX
HKCIEPUMEHTOB, HAOIIOJICHUN 1 U3MEPEHUH.

OIIK-2: CriocobeH MpoBOAWUTH C COONIOZCHWEM HOPM TEXHUKHA O€30MacHOCTH XUMHUYECKHUH
9KCHEPUMEHT, BKJIIOYas CHHTE3, aHaJU3, U3y4eHHE CTPYKTYpPbl U CBOMCTB BEIIECTB M MAaTEpUaOB,
HCCIIeJOBaHHE TPOLIECCOB C X YIaCTHEM.

OIIK-3: Cnoco0eH NpUMEHSATh pPacuyeTHO-TEOPETHUYECKHUE METOJbl JUIsl HM3y4eHHs CBOMICTB
BEIIECTB U MPOLIECCOB C UX YYaCTHEM C MCMOIb30BAaHUEM COBPEMEHHON BBIUMCIUTEIbHOW TEXHUKH.

OIIK-4: CnocobeH mulaHMpOBaTh pPabOThl XMMUYECKOH HampaBiIeHHOCTH, 00pabaThiBaTh U
WHTEPIPETHPOBATh TIOJyYEHHBIE pPE3YNbTaThl C HWCIOJIB30BAHUEM TEOPETHYECKUX 3HAHMHA U
MPAKTUYECKUX HABBIKOB PEIICHHS] MaTeMAaTHYECKUX U (PU3NYECKUX 3a/1ad.

OIIK-5: Cnioco0eH UCcnonb30BaTh CYIIECTBYIOUINE MPOrPaMMHbIE TPOAYKTHI U
nH(pOpMaIMOHHbIE 0a3bl JAHHBIX JUIS PELICHUS 33a]a4 MPO(PEeCcCHOHATBHOM NeSTETbHOCTH C YIETOM
OCHOBHBIX TpeOoBaHMM HH(DOPMALIMOHHOW O€30MacCHOCTH.

OIIK-6: CriocoOeH mpeacTaBisaTh pe3yIbTaThl CBOCH pabOThl B yCTHON M MUCbMEHHOH (opme B
COOTBETCTBUM C HOPMaMHU U IIPaBUJIaMU, IPUHATHIMU B IPO(HECCHOHATIBHOM COOOIIIECTBE.



4. Tpeb6oBaHusA K pe3yJbTATAM 0CBOEHMSI JUCHUILTUHBI
(kommeTeHIMM 06y4yaronierocs, popmMupyemMbie B pe3yJbTaTe 0CBOCHHS THCIUTIIHHBI)

Komnerennun oOydaromerocsi, ¢opMupyemple B pe3ylbTaTe OCBOSHHS AUCIUIUIAHBL.

IUTAHUPYEMBIX PE3yIbTaTOB O0YUYEHUS M0 JUCHUILUIMHE ¢ popmupyembiMu kKommneTeHusivmu OTTOIT.

B pesynbrate m3yuyeHHs] AWUCIUIUIMHBI OOYYAOIIMIACS JOJDKEH O0JIagaTh CIEAYIOIMIMMHA KOMIETCHIUSIMHA

(pe3ymnpTaTaMu OCBOCHHUS 00pa30BaTEIHHOMN MPOTPAMMBEI):

Kox 1 HamMeHOBaHHUe
KOMIIeTEHITHH

Nuaukarop
JOCTHKEHHs1 KOMIIeTeHIIUU

CTpyKTypHbBIE 3J1€eMEHTbI
KOMIIETEHIINH
(B pe3yJibTaTe OCBOEHHS
JAUCUMILINHBI 00yYalouuiics
JA0JI5KEeH 3HATh, YMeTb, BJIa1€Th)

IIK-1 ChoocobeH HCIIOIL30BaTH)
3HaHHS O CTPOCHHU BEIIECTBA,
MPUPOJIC XUMHYCCKOW CBSI3U U]
CBOWCTBAaX pAa3MYHBIX KIACCOR

IIK-1.1: wucnons3yer 3HAHHA O
CTPOEHHUU  BENIECTBa,  MPHUPOJE
XUMHUYECKOM CBSI3M M CBOMCTBAX|
Pa3IUYHBIX KJIACCOB XUMHYECKHUX

3HaTb: OCHOBHBIE CTPYKTYpPHBIQ
TUIBl HEOPraHUYECKUX BEILECTB,
OCHOBHBIE  3aKOHBI W  THUIIB]
CUMMETPHUH KPUCTAIIJIOB

XUMHYECKUX DJIEMEHTOB, SIEMEHTOB, BEWIECTB M MATEPHANOB ety onpeensiTh CTPYKTYPHBI
BEIIECTB M MaTepUalioB ISl IS MMOHUMAaHHUS MEXAHIBMA 1wy CMMETpHIO KPUCTAIIIOR H
MOHUMAaHUS MEXaHHM3M XUMHMECKHX peaxiuii, peméToK

XUMHYECKUX PEaKIUi,| TIPOUCXOANINX B TEXHOIOTHYCCKUX Baamers: GazombiMH  HABHIKAMY
MTPOUCXOISIIINX B/ IIpOIIECcCaX U OKPYKAIOIIEM MHpE

TEXHOJIOIUYECKUX IIpoleccax U aHajnusa KpucTauios

OKpyKaromeM MHupe, a TakXIIK-1.2: nporHo3upyer cBOHCTBa 3HATB: OCHOBHBIC B3aMMOCBS3H

OKCIICPUMECHTAJIBHBIX JaHHBIX

CCTCCTBCHHOHAYIHbIC 3HAHNA IS X MIMUYIECKUX COCIMHCHUI W CTpOEGHHS U CBOMCTB KPHCTaJUIOB,
penieHusd 3a/1a4 maTepualioB Ha OCHOBE JAaHHBIX 00 IPOSBIEHHS AHU30TPOIUH
npoeccHoHanbHo MX  CBOHCTBAX M  XHMHYECKOM YmerTh:  COOTHOCHTH  0a3OBbI¢
JICATCIBHOCTH CTpOCHNH cBOlicTBa KPHCTAJLIHYECKOTO
BEIIECTBA C €r0 XUMHYECKHM
COCTaBOM
Baanerb: OCHOBHBIM MacCHBOM
CBEJICHUI O KpUCTAJLIAX
MK-1.3: ucnonp3yeT coBpeMeHHbIe 3HATD: 3aKOHBI CHUMMETpUY|
TEOPCTUICCKUE NPEACTaBICHUS KPUCTAJIIOB, 3JIEMEHTHl CHMMETPHH
XUMUYECKOM HayKu W 1 B3aUMOCBSA3U MEXAY HUMU
CCTCCTBCHHOHAYHHBIC  SHAHUA Bl Ymerh: MCHOIB30BaTh IEPBUYHYIO
cBOEH npodeccuoHaIbHON KPUCTATIIOCTPYKTYPHYIO
ACATEIPHOCTH UHGOpPMAIUIO U OIPEICIICHUS]
OCHOBHBIX OCOOCHHOCTEH CTpOCHUS]
KPUCTAJUIMYECKUX BEIIECTB;
Baangers: IIPaKTUYECKUMUY]
HaBBIKAMU HCCIIeI0BaHuUS
KPUCTAIMYECKUX CTPYKTYP
MK-2.1: Brnageer coBpeMEeHHBIMHU 3HATH: OCHOBHBI€]
NK-2 Crocoben MPUMEHATH meToAaMH UCCIICIOBAHNUS HHCTPYMEHTAIIbHbIC METO/Ib]
COBPEMCHHYIO allllapatypy HPH XUMUYECKUX COETMHEHUN ¥ pccre1oBaHMs KPHCTANIOB
TpoBCACHIN Hay4HbIX| MaTepralon Ymersn: UHTEPIPETUPOBATH
HCCIICIOPARHH, a raioKe pe3yAbTaThl KPUCTAIIOXMMUYECKHUX
COBpEMEHHBIE TEOPETHYECKHE) .
MIpeICTaBICHUS XUMHYECKOM HCCTCAOBARIH
HayKH s AHATI3A Baaners: NPaKTHYECKUMH
HaBBIKAMHU HCCIIeI0BaHuUS

KPUCTAJUIMYECKUX CTPYKTYD

Bzaumocss3e



MK-2.2: aHaau3upyer u 3HaThb: OCHOBHBIE]
UHTEPIPETUPYET PE3yILTAThI HMHCTPYMEHTAIIbHBIC METO/Ib
XUMHYECKOTO SKCIIEPUMEHTA Ha VICCIIE JOBAHMS KPHCTAILIOB
OCHOBC COBPCMCHHBIX 5 YmMmeThb: UHTEPIPETUPOBATH
TCOPCTIMCCKHX TMPC/ICTABICHIN PE3yIbTAThl KPUCTALIOXUMUYECKUX
XUMHUYECKOM HAYKH N —
Baagern: PAKTUYECKHUMH
HaBBIKAMH HCCIIEI0BAHUS]
KPUCTAJUTHYECKUX CTPYKTYP

[Tpu ocBOCHMYU JaHHOW AUCIUTUINHBI O0YYAIOIIUICS CMOXKET MPOJACMOHCTPHPOBATH (YACTUYHO)
cnenyrome 06o6meHHbie TpynoBbie GyHKuu (OTD) u Tpynossie pyukiuu (TD):

YpoBeHb
(moaypos
Tpyaossie GyHKIIUHA €Hb)
KBaJIuGd
Obaacrs IIpogeccuon UKAINHA
npogeccuoHal . 0O06001eHHbIC
bHOM AJTbHbIH TPYAOBbIe PYHKIUHU
CcTaHAapT
AeATeTLHOCTH
HanmeHnoBanue Kon
01 01.001 Ilemaror | Ilemarormveckas Obweneoazozuue | A/01.6 6
Obpazosanu | (legarornvecka | AEATETbHOCTD o cKas pyukyus.
e u Hayka (8] 1 MPOCKTUPOBAHUIO U Obyuenue
cghepe JIEATENIbHOCTh B | pealn3aiuu
O0OUWKONIbHOZO, ctepe 00pa3oBaTeIbHOTO
HA4AIbHO20 JIOUTKOJILHOTO, nporiecca B
obwezo, HA4YaIbHOTO 00pa3oBaTeIbHBIX
OCHOBHO20 o0mero, OpTraHM3aIHsIX
0bwezo, cpedHezo | OCHOBHOTO JIOLIKOJIBHOTO, Bocnumamenvna AJ03
obwezo oo1ero, HA4YaJLHOTO  OOIIEro, | A deamenvHocmb 6
obpazosanus, CpeIHero OCHOBHOTO  OOIIEero,
npogeccuonanvr | 00IETro CpeIHero o01ero
020 obyuenus, | 00pa3oBaHM) o0Opa3oBaHus
npogeccuonanvr | (BOCIIUTATEIND, Passusaowan A/01.6
020 00pazosanus, | yAUTEINb) desimenvHocmb 6
OONOTHUMENBHO20
obpazosanus) [Temarorudeckas Tledazocuueckas B/02.6
JeSITETBHOCTh o OesmenbHOCb 6
MPOEKTUPOBAHUIO U no peanuzayuu
peam3anuy OCHOBHBIX npozpamm
001eo6pazoBaTebLHEI HAYANbLHO2O
X MpOorpamMm 0bwezo
o0bpazosanus
01.003 [IpenogaBanue mo Opzanusayus A/01.6 6.1
[MpodeccnoHanbH |TOTOJHUTETHHBIM oessmenbHOCmu
bIii CTAaHAAPT 00111€00pa3oBaTeIbHBIM yuauuxcs,
«IIemaror [porpammam HANpaeneHHoll Ha
TOTTOJTHUTEBHOTO oceoeHue
00pazoBaHMs O0ONOTHUMENbHOU
neTeu n 06weobpazosamenvi
Ol npocpaMMbl




B3POCJIBIX»

26 Xumuueckoe, [26.006 JIaGopaTopHo - Ananus coipos, A/02.6
XUMUKO- HPO(beCCHOHaﬂBH AHAJIUTHYECKOE mamepuanoe Ha
mexHonocuyeckoe [pbIlM CTaHIAPT COIIPOBOXKACHUE coomeemcmeue
npou3e00cmeo «CrennanicT o | paszpaGoTku cmanoapmam u
paspaboTke HaHOCTPYKTYPUPOBAaHH MeXHUYeCKUM
HAHOCTPYKTYPUPO | p1x KOMIO3HMIIMOHHBIX yenosusm,
BaHHBIX MaTepHaioB UCNONL3YeMbIM €
KOMIIO3UIIMOHHBIX
npouzsoocmee, u
MaTepHaIoB.
obpabomka
HaumenoBanue
9KCHEPUMEHMATbHBL
BUJIA
X pe3yibmamos
npoeccruoHan
N HayuHo-TexHu4eckas Cocmaenenue B/06.6
bHOM
paspaboTKa u AHATUMUYECKUX
CATETHLHOCTH:
HH METOINIECKOE 0030p08, HAYUHBIX
POMSBOACTBO | oonpoposkaeHue B omuemos,
HOBBIX 00J1acTH CO3MaHus ny6jzu}<‘a1,;u;z
HaHOCTPYKTYPH | yagocTpyKTypUpPOBAHH pe3ynLmamos
POBaHHBIX BIX KOMITO3UIIHOHHBIX ucenedo8anul
KOMITO3UIIMOHH MaTepralioB
BIX MAaTEPHAIIOB
40 Ckeso3Hble 6UO0bL 40.011 [IpoBeneHue Hay4YHO-| IIposedenue B/01.6
npogheccuonanvroii | IipodeccHoHANBH [ICCIeIOBATEILCKUX | NamenmmoIx
dessmenbHOCU BIf CTAHAAPT  |OIBITHO- uccnedosanuil u
«CHenmanucT mo [KOHCTPYKTOPCKUX onpedenenue
HAYYHO- pa3paboToK DY yapakmepucmuk
HCCIIEIOBATENBCK [ICCIICIOBAHUM npodykyuu (veaye)
UM U OIIBITHO- [CAMOCTOSITEIIbHBIX TEM
KOHCTPYKTOPCKHM|
paspaboTkam»
Hanmenoanue Ilposeoenue pabom| BI02.6
BHJA no obpabomrke u
npoeccCHOHAIbH aHAIU3Y HAYYHO-
ou JCATCIIBHOCTH mexHuyecKoul
[Iposenenue ungopmayuu u
HAYYHO- Pe3YIbmamos
HCCIIEI0BATEIIb uccnedosamnuil
CKUX U
OTIBITHO-
KOHCTPYKTOPCK

WX pa3paboToK

O6IJ_II/IM CpCACTBOM KOHTPOJIA ABJIACTCA BBCACHHAA B YHHUBCPCHUTCTC 6aHHBHO-pCﬁTHHFOBaH cucreMa

OIICHKU YCTIEBAEMOCTH CTY/ICHTOB CIIEIIUAJIMTETa U HAIIPaBJICHUI OaKkamaBpuara.




5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa JHCHUIIJINHBI

Howmep Haumenosanue tem (BOHpE)COB), Sansis CamocrosTensHas paboTta Jureparypa
TeMuL W3y4YaeMbIX 0 JaHHOH CTYZAEHTOB DopMBI KOHTPOIIS
AMCLHINIHHE 1 | nop CopaepxaHue Yacel
Paznen 1. 3axonst 1. 3akpbITBIC ONEpaLuy U JICMEHTBI Koncnexr, 1,2
F€OMETPUYECKOU cuMmeTpuu. [IoBOpPOT U MOBOPOT C UHBEPCHUEM. YCTHBIN OIIPOC
KpHUcTamorpapuu IToBOpOTHBIE M1 HHBEPCHUOHHBIE OCH.
1 Jlexuus L. ITonsTue 0 2 |9 [Tnockoctu cummerpuun. CBOMCTBA 2
KpUCTaJlle,  KPUCTAJUINYECKOM WHBEPCUOHHBIX oceil. [IpoeKiuu 3aKpBIThIX
BEIIECTBE M KpUCTALIOrpadui. 3JIEMEHTOB CUMMETpUU. B3anMocBsI3p MexX Iy
3aKOH IMOCTOSIHCTBA JIBYTPAaHHBIX 3aKPBITBIMU 3JIEMEHTaMU CUMMETPHHU.
YIJI0B B KPUCTAJLIAX.
Jlexus 2. CummeTtpus 1. 3akpbIThIC ONIEpAIH U DIEMEHTHI Koncnexr, 1,2,5,6
KPHCTAJJIOB. cummMeTpuu. [I0BOpOT U MOBOPOT ¢ MHBEPCHEH. JOKJIaJl, YCTHBIN
IToBOpOTHBIE M HHBEPCHUOHHBIE OCH. 0T1poC
2 2 2 | [nockoctu cummerpun. CBoiicTBa 2
WHBEPCUOHHBIX oceil. [Ipoekunu 3aKphIThIX
3JIEMEHTOB CUMMETpUU. B3anMocCBsI3b MEX Iy
3aKpPBITHIMHU 3JIEMEHTaMHU CHMMETPHUH.
Jlexuus 3. Dopmbl 2. Ocwu BoICIHIETO MTOpsiAKa. TovueyHbIe TPYIIIHI, Koncnexr, 1,2,3,4
KPUCTAJUTMUECKUX KaTEeropHuH, ceMecTBa. 3epKaJIbHbIE TOBOPOTHI JIOKJIaJ], YCTHBIN
MHOTOTPaHHUKOB. Y 3epKaJIbHO-ITOBOPOTHBIE 0cH. CHMBOJIMKA orpoc
3 2 |9 Iendauca. Kpucramimyeckas CTpyKTypa. 5
Tpancasuys. ['pynisl TpaHCISAIMN.
Kpucramnnueckas perierka, 0asuc.
[TapannenorpaMMbl 1 TapajIENeTHTIE bl
MTOBTOPSIEMOCTH.




Jlexkuusa 4. 3aKOH LENBIX YUCEN U 2. Ocwu BoICIIETO MOpsiAKa. TovYeUHbIe TPYIIIHI, Komncrmexr, 1,2,3,7,8
AQHAJIUTUYECKUE METOIbI ONUCAHHUS KaTeropuH, ceMeicTBa. 3epKaibHbIe IOBOPOTHI YCTHBIH OIIPOC
KPHCTAIUTHYECKHX 1 3epKaJIbHO-IOBOPOTHBIE OCH. CHMBOJIHMKA
MHOTOTPaHHUKOB. endnuca. Kpucrammmueckas CTpyKTypa.

Tpanciauus. ['pynnsl TpaHCISILUMA.

Kpucramnnueckast peuierka, 6asuc.

[MapannenorpaMMbl B TapajuIeIeUIC bl

MIOBTOPSIEMOCTH.
Paznmen 2. 'eomeTpuueckas Teopus 3. U3omopdusm. [lomumopdusm. AmmoTponwst. Koncmnexr, 1,2,34,5

CTPYKTYPBI KPUCTAJLIA. @a3pl  [EPEMEHHOro  cocTaBa.  IBepuble YCTHBIH 0IIpocC

Jlekus 5. Kpucrammmdeckas pactBopbl. AHTHH30MOpP(dHU3M. MopdoTpomnusi.
pemietka.  Teopuss  CTPYKTYpHI ABTtomopdoTporusi. [Tonutunus. ®da3bl
kpucramioB E. C. denoposa. BHEJIPCHUSL. JedexTsl  KpUCTALIMYESCKOU

CTPYKTYPBL.
Jlekmuss 6. OKcnepuMeEHTalbHas 3. Mzomopdusm. Honmumopdusm. Amrorponus. Koncnexr, 1,2,34,5,9,
NPOBEpKa FeOMETPHUECKON TEOPHH ®da3pl  MEepeMEHHOTO  cocTaBa. [Bepuble JOKJIaJl, YCTHBIN 10,11
KpHCTaJIOB. pacTBOpbl. AHTHH30MOpPDU3M. MopdoTpornus. oTpocC
PeHTreHocTpyKTypHBII aHAIN3. ABTOMOpGOTpONHSL. [Tonurunus. Da3bl

BHeapeHusl.  JlehekTel — KpUCTAUIMYECKON

CTPYKTYPBHIL.

Pasznen 3. OcHOBHBIE TOHATHUSA 4. Kpucramiorpauueckiue TOUYCYHBIC TPYIIIIb, Koncnexr, 1,2,3,4,5,9,
KpUCTAJUIOXUMHUHN CriocoObl pa3MenieHus y3JI0B B 3JIEMEHTapHON YCTHBIN onpoc 10,11

Jleximss 7. Pe3ynbraTel meEpBBIX sueiike. Tunsl bpaB3. OCHOBHBIE CTPYKTYpPHBIE
PEHTTEHOCTPYKTYPHBIX THTIBI KyOWYeCcKnX  pelleToK. Yucno

HCCIIEIOBAHUI KPUCTAJIJIOB.

(OpMYJIbHBIX €IMHUIL B 3JICMEHTAPHOH SYEHKE.
Wupexkcel  y370B,  Y3JOBBIX  PSIIOB U
IJIOCKOCTEeH. MEXKIUIOCKOCTHBIE PACCTOSHUSL.
Briunciienre napaMeTpoB pelieTKy.




Jlexmus 8.
ONpECIISIOLINE
KPUCTAJLIOB.

®DaKTOopHI,
CIpYKTYpY

4. Kpucramiorpadudeckie TOYeIHbIE TPYIIITHL.
Crioco0sI pa3MenIeHns1 y3JI0B B AJIEMEHTapHON
sueiike. Tunsl bpaBs. OCHOBHBIE CTPYKTYpHBIE
THUIIBI KyOHn4ecKknx pEIIeTOK. Yucno
(hOpMYIBEHBIX €IMHUI] B SJIEMEHTAPHOH STYEHKe.
WHpexkcsl  y370B,  Y3I0OBBIX  PSIOB U
IJIOCKOCTEH. MEXIUIOCKOCTHBIE PACCTOSIHUSL.
Beruucnenne napaMeTpoB peIeTKH.

Koncmexr,
JOKJIa, yCTHBIN
onpoc

1,24

Jlexuuss 9. Teopust MmIOTHEUIIUX
[IAPOBBIX YIIAKOBOK.

5. OTKpBITHIE ONEpaluy U HJIEMEHTHI
CUMMETpUU. BUHTOBOM IMOBOPOT U OTPaKECHUE
CO CKOJIb)KEHUEM. BUHTOBBIE OCU U TUIOCKOCTH
CKONB3SIIEro orpakeHus. CoueTaHus
3JIEMEHTOB CHMMETPUU C TPAHCIALUSIMH.
B3auMoCBsI3b MEXY 3JIEMEHTAMU CUMMETPUU
(cummerpuuHocTH). [IpocTpancTBeHHBIE
TpyTIIBL.

Koncrmexr,
YCTHBIH 0IIpocC

1,2,6

10

Jlexkmusg 10. Tumsl XUMHYECKHUX
CBsI3€d B KpUCTaJUIAX.

5. OTKpBITHIE OTIEpaIH U JIEMEHTHI
CUMMETpUU. BUHTOBOM IMOBOPOT U OTPAKEHUE
CO CKOJIbKEHUEM. BUHTOBBIE OCH M IIIOCKOCTH
CKOJIB3sIImIero oTpaxkenus. CodeTanust
3JIEMEHTOB CUMMETPHUH C TPAHCIISIUSAMH.
B3anmocBsa3b MeXxay 37EMEHTaMU CUMMETPHH
(cummerpuuHocTH). [IpocTpancTBeHHBIE
TPYTIIBIL.

Koncrnekr,
YCTHBIH o1IIpoc

1,2,6

11

Jlekmus  11.  HM3omopdusm u
NOJIUMOPHHU3M.

6. JIndpakuust peHTTeHOBCKHX JTy4der Ha
kpucramiax (Jlays). [lonstue o
pentrenorpagun. YpasHenue bparra-Bynbda.
[Mopsinox otpaxkenust. [Ipeacrasienue o
peHTrenoda3oBoM aHaIH3e.
Pentrenomerpuyeckas Kaproreka
JU(PPaKTOMETPUUECKUX JaHHbIX.
PeHTreHoBCKas MIIOTHOCTh KPUCTAJLIOB.

Koncnexr,
YCTHBII onpoc

1,2,8,9,10

10



Jlexmmst 12.  Knaccuduxarms
CTPYKTYPHBIX THIIOB.

6. JIndpakius peHTTeHOBCKUX JTy4Yel Ha
kpuctamax (Jlays). Ilonsarue o
pentrenorpadun. YpasHenue bparra-Bymnbda.
Ilopsinok orpaxkenus. IIpencrasieHue o

Koncmexr,
YCTHBIH 0onpoc

1,234

12
peHTreHo(ha30BOM aHaIH3eE.
Pentrenomerpuyeckas kaproTeka
JUPPaKTOMETPUIECKUX JaHHBIX.
PeHTreHOBCKasl IIIOTHOCTh KPUCTAJLIOB.
Jlextust 13. 3aBHCHMOCTE (PU3UKO- 7. IlnoTHBIE ¥ MJIOTHEHININE IapOBEIe Komncnexr, 1,2,3,4
XUMUYECKAX  CBOMCTB  TBEPHBIX yHakoBKH B cTpykrype metayuios (11K, I1T, YCTHBIH 0IIpocC
BEII[ECTB OT CTPOCHHS KPUCTAJIIOB. OLIK, I'T1Y, T'IK), ko3¢ duiiueHTH
13 3aITOTHEHUS IPOCTPAHCTBA B ATHX YIIAKOBKaX,
BUJIBI U PAJNYCHI MyCTOT B HUX. McKaskeHHs
U/IeaIbHBIX IAPOBBIX YIAKOBOK B CTPYKTYpax
metaioB (Zn, Cd, In, Hg).
Paznen 4. Kpucrammoxumus 7. IInoTHBIE ¥ MJIOTHEHINNE IapOBEIe Komncnexr, 1,2,3,7
TIPOCTHIX BENIECTB M XUMHUECKHX ynakoBKH B cTpykType Metamuios (LK, I1T, YCTHBIN OTIIPOC
COeTHHEHHIT OLIK, I'T1Y, I'IK), koaddunmeHThI
14 Jexus 14. 3aII0JHEHHUS IPOCTPAHCTBA B 3THX YIAKOBKAX,
KpHCTaIOX IMHYECKHE BUJIBI U PAJIYCHI MyCTOT B HUX. McKaskeHHs
3aKOHOMEPHOCTH B [I€PHOINYECKOIL U/IeaIbHBIX MAPOBBIX YIAKOBOK B CTPYKTYpax
cucreme  osnementos  J. . meraios (Zn, Cd, In, Hg).
Mengeneesa.
Jlekmmsa  15. Kpucramioxumus 8. PacueT sHepruii MONEKyJISIPHBIX KPUCTAIJIOB Koncnexkr, 1,2,3,4,6
HEOPTraHMYECKUX COCTUMHECHHA. METOJIOM aTOM-aTOMHBIX ITOTEHIIHAIOB. YCTHBIN ONpoc
15 BrnusiHue BaH-z1ep-BaanbcoBOM (hOPMBI
MOJIEKYJIbl Ha CTPYKTYPY M CBOMCTBa
OpPraHUYeCcKUX KPHCTAILIOB.
Jlektms 16,  Kpucramioxumus 8. PacueTt sHepruit MOJIEKYIISIPHBIX KPUCTAIIIOB Koncmnexr, 1,2,3,4,6
OpPraHMYECKUX COCTUHEHUH M HX METO/I0M aTOM-aTOMHBIX ITOTEHIIHAIOB. YCTHBIH Onpoc
16 AHaJIOTOB. Bnusiaue BaH-nep-BaaibcoBOM HOpMBI

MOJIEKYJIbI Ha CTPYKTYPY ¥ CBOHCTBA
OpPTraHUYECKUX KPUCTAIUIOB.
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Jlekuusa  17.  Kpucramwioxumus 9. biaok-cxema qu(ppakTOMETpa ¥ OCHOBHBIE Komncrexr, 1,2,3,4,6
CJIOJKHBIX XUMUYECKUX 3TaIlbl PEHTT€HOCTPYKTYPHOT'O aHAIN3a MOHO- YCTHBIH OIIpOC

17 coenquHeHuil. Kpucramnoruapatsl, 2 |9 kpuctamwioB (PCA). Undpopmanus, nosydaemast 4
KOMILJIEKCHEIE, metonoM PCA u ee ucrons3oBaHue s
METaJI00PraHNIeCKUe u ONKCaHMA CTPYKTYpHI KpHucTaiia; R-dakrop.
KJIaTpaTHBIE COCTMHEHUSI.
HToro 34 | 34 40

IIpumeuanue:

1. Bce Buabl yueOHOM pabOThI MOTYT MPOBOAUTHCS JUCTAHIIMOHHO HA OCHOBAHHUH JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.
2. B nensix peanu3anuy MHAWBUIYaIbHOTO MOAX0Aa K 00YUEHHUIO CTYACHTOB, PEATU3YIOMINX YUeOHBIN MPOLECC 0 UHAUBUAYATbHON TPACKTOPUH B
pamMKax WHIAMBUAYAIBHOTO pabodero IUTaHa, HM3YYCHWE JJAHHOW IUCIMIUIMHBI MOJXET OCYIIECTBISITHCS 4Yepe3 WHAMBUIAYAIbHBIC KOHCYJIbTAIUH

npenoaaBareyidi O4HO, B 4aChbl KOHCYHBT&HHﬁ, 10 BHGKTpOHHOﬁ Io4Te, a TaKXKC C HCIIOJb30BaAHHEM HJ'IaT(I)OpM JAUCTAaHIIMOHHOT O O6y‘leHI/I$I, BXOJAIIUX B
SHOC COr'y.

12



6. Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

J1 IOCTHIKEHUS IIaHUPYEMBIX PE3YyIbTaTOB OCBOCHMS AUCLUIIIMHBI, UCIIOJIB3YIOTCS Pa3IMYHbIC
00pa3oBaTeNbHbIC TEXHOIOTHH:

- TPaJULUOHHBIC JICKIMM M IPAKTHYECKHe (CEMHHAPCKHE) 3aHATHSA C MCIOJIb30BAaHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOIH;

- JIEKIMSA-IHAJIOT — COJEP)KaHUE MTOIAeTCs YePe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYJAEHT AOJKEH
OTBEYaTh HETMIOCPEICTBEHHO B XO/I€ JIEKIIUH.

- OHJIAHH-CeMMHAp — pa3HOBHUJIHOCTh BeO-KOH(EpEHLUH, NPOBEICHHE OHJIAHH-BCTPEY WM
IIpe3eHTanMii yepe3 MHTepHET B pexuMe peanbHOro BpeMeHu. KakIbll U3 y4aCTHUKOB HAaXOJUTCS y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBA3M), a CBA3b MEXIY HUMHU MoOJJepkuBaeTcs udepe3 HHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHUs, YCTAaHOBJIEHHOI'O HAa KOMIBIOTEPE KaKIOTO Y4aCTHUKA
(Zoom, Webex, Skype u ap.);

- IOKJIAJl — CTY/ACHT TOTOBHUT KpaTKoe COOOIIEHHE MO BOMPOCY TeMbl, opopmisieT padoTy B
COOTBETCTBUH C TPEOOBAaHUSMMU U CIIAET €€ MPEeroIaBaTellio;

- BUieoKoHdepenuus — ceanc BuaeokoHdpepenicss3u (BKC) — 310 TexHOIOTHS HHTEPaKTUBHOTO
B3aMMOJICHCTBUS JIByX U OoJjiee yJaCTHUKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uH(opmMarueil B
peaIbHOM PEXUME BPEMEHHU.

TexHosiorust  3JIEKTPOHHOrO  00y4yeHMs  (peajnu3yercss TIpH  I[OMOIIM  3JIEKTPOHHOMH
obpazoBatenpHOl cpensl COI'Y  mpu  wmcmonb3oBanuum  pecypcoB  IBC, mnpu mpoBeneHHH
aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUSA U T. [1.).

7. Y4eOHO-MeToAMUYeCKOe 00ecneYeHue CaMOCTOATEIbHOH padoThl

CamocTtosaTenbHas pabora oOydaromuxcsl SBISETCS OJHMM W3 BHUAOB YUEOHBIX 3aHSATHH.
CamocTosiTenbHast paboTa MPOBOAUTCS C LEIBIO:

— cHCTEeMaTH3alluu U 3aKPEIUICHUS MMOTYYSHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUIN
oOyuaromuxcs;

— yrayOJICHHs ¥ PacIIiPeHUs TEOPETUICCKUX 3HAHUM;

— yrayOJieHHs] YMEHHH HCITOJIB30BaTh CIIPABOYHYIO H CIICIIUANBHYIO JINTEPATYPY;

- (QopMHUpOBaHUSA CAMOCTOSITEIPHOCTH  MBIIUICHUS, CIHOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHHIO M CAaMOPEaTH3aIINN;

— pa3BUTHUSA U 3aKPEIUICHUS UCCIIEIOBATENbCKUX YMEHUH.

CamocTtosaTenbHas paboTa 0OYYarOIIUXCS OCYIIECTBISIETCS Ha MPOTSHKEHUU H3Y4YEHHsS Bcel
JUCIUILTMHBI B COOTBETCTBUU C YTBEPXKJACHHON B y4eOHOM IIIaHE TPYJO0EMKOCThIO cocTaBisieT 40 yacos
U COCTOUT U3:

- paboTHl CTYJIEHTOB C JICKIIMOHHBIMH MaTepHuajamMH, TIOWCKa ¥ aHajlu3a JIATEPaTypbl W
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUH TI0 33JIAHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUi JIs1 camocTosaTensHOoN padoTel B OUOC COT'Y;

- I3YYCHHSI TEOPETUICCKOT0 MaTepHaa JijIsl TIOJrOTOBKH K CEMUHAPCKUM 3aHSTHSIM;

- TOJITOTOBKH K dK3aMeHY.

Tembl 1 QopMBI BHEAYIUTOPHON CaMOCTOSITENHHON pabOTHI, €e TPYMOEMKOCTh COAEpKaTCsS B
pazzaene 5, Tabm. 5.1.

Bormpockl u Tembl, OTBOAUMEBIE Ha BBIMOJIHEHHE CaAMOCTOSITENLHON pabOThl MO TUCIUILIMHE, a
TaK)Ke KPUTEPUU OLIEHUBAHUS M0 KAKIOMY BHAY paOOTHI coepxkarcs B pazaene 8 PIT/I.
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Meroanyeckue peKOMeHAAIHH 110 0(pOPMJICHUIO NIPE3eHTALUH

1) He neperpy»arb ciaiiipl TEKCTOM.

2) Haubosee BaxXHbII MaTepUal JIy4Ille BbIICIHTb.

3) He cnenyer wucnonp30BaTh MHOTO MyJIbTUMEAMHHBIX 3(dekToB anumanuu. OcoOEHHO
HEeXXeJaTelnbHbl Takue 3((eKThl, KaK BBUIET, BpallleHHe, MTOOYKBEHHOE MOsBIECHHE TeKcTa. OnTumanbHas
HacTpoiika 3((heKTOB aHMMalK — MOSIBIIEHUE, B IIEPBYIO OYEpelb, 3ar0JIOBKA ClIaii/ia, a 3aTeM TeKCTa 10
ab3anam. IIpu 3TOM, e€ciaM HECKONBKO CIaiIoB MMEIOT OJMHAKOBOE Ha3BaHHE, TO 3aroJOBOK Ciaija
JI0JKEH IOCTOSTHHO OCTaBaThCsl Ha SKpaHe.

4) YroObl 00ECHEUUTh XOPOIIYID YUTAEMOCTh MPE3CHTALMU, HEOOXOAMMO MOJ00paTh CBETIbBIH
uBet GoHa v TEMHBIN 1IBET MIpUPTAa.

5) Tekct npe3eHTanMu J0JDKEH ObITh HamucaH Oe3 opdorpaduueckux M IYHKTYallMOHHBIX
OLINOOK.

8. OueHoYHbIE CpeCTBA /151 TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH, Py0e:KHOH aTTecTaAlluN U
NMPOMEKYTOYHOM ATTECTAIMM MO UTOraM OCBOCHUSI JUCIUIIMHBI.

8.1. OueHouHbIe cpeACTBA AJsl TEKYILIET0 KOHTPOJIA YCIIeBAeMOCTH
KonTtpoJbHble 3a1aHust (1eMOBepPCHH) 1Sl OEHKH 3HAHUI, YMEHM i, HABBIKOB M (WJIM) ONbITA
NeSTeJIbHOCTH, XapaKTepu3yIMX 3Tanbl (JOpMUPOBAHUS KOMIIETEHIIMH B PoLiecce OCBOEHUs
00pa3oBaTeJIbHOM MPOrPaMMbI

Ne Komme- 3agaHus 1 AUATHOCTUKH C(POPMHUPOBAHHOCTH Ceblikn
TeHUHA KOMIeTeHIN i

3ajaHus OTKPHITOrO THNA

3apanns JUIss IMATHOCTHKH Pa3BHTHSI TeOpPeTHYECKHX 3HAHMI

1 MK-1 | W300pa3ure npaBuibHBII OKTadap. YKaxuTe Ha yepTexe xors | [1], .46
OBl 110 OTHOW OCH CUMMETPHH 2-T0, 3-T0, 4-T0 mopsiaKa.

2 IMK-1 | [lepeunciute HU3IIKNE CHHIOHMM KPUCTAJUIOB, a Takke wux | [1], . 32
cBoiicTBa. IloueMy Bce OHM OTHECEHBI K HHM3ILIEH KaTETOpHU
CUMMETpHUH?

3 IK-1 | KakoB XapakTepHbIl 3JIEMEHT CHMMETpPHUM B TekcaroHaibHou | [1], C. 44
cunronun? Haueprure npumep.

4 IK-1 | [Mouemy Hemb3s COCTaBUTH MapKeT, TMOJB3ysich TonbKo | [2], €. 13 —14

NPaBWJIBHBIMU MATHYTONbHUKaMU? K KakuM CIEACTBHAM 3TO
MPUBOJIUT B KprcTaiwiorpadun?

5 MK-2 | Kakue wu3 cnenyrommx BemecTB obmeid ¢opmynst AXz: | [1], c. 150
JUOKCHJ] THTaHAa, JUOKCUA ypaHa, Aucyibdun MoiaudjeHa,
THJIPOKCH]l MarHus, QTopua Oapusi — KpPUCTAUTU3YIOTCS B
CTpYKTypHOM THIie ¢irooputa? OObsICHUTE.

6 NK-2 | Onumure crpykrypy rpadura. Yem obOwsicusiercs cuibHO | [1], €. 143

BBIpaKeHHass aHu3oTponus rpadura? B uéMm BeIpaxkaercs
aHu3o0Tponus rpaduTa (MpaKTHYECKH)?

7 IK-1, | ITouemy xuopua 1e3ust Kpucrawmsyercss B japyrowm | [1], c. 144
MK-2 | CTpYKTypHOM THIIE, HEXENHU XJIOPUABI OCTaJbHBIX LIETOYHBIX
MeTa/uioB? ONUIINTE CTPYKTYPHBIM THUI XJIOPUJIA TIE3HSI.

8 IK-1, | OnummTe OCHOBHBIE 3TAIBI POLIEIYPhI peHTreHOCTpyKTypHOTO | [1], €. 120
MK-2 | ananusa MmoHOKpucTaiuia. Mi3o0pa3ure cxeMy YCTaHOBKH.

Tembl, pekoMeHyeMble IIsl HATIMCAHUS T0KJIa0B, pedepaToB, npesentammii (IIK-1, IK-2)

1. HckyccTBeHHBIE alMasbl.
2. Kene3o-HuKeneBble METEOPUTHI.
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['unporepmanbHbIi METOT BhIpAIIMBAaHUSI MOHOKPHUCTAJLIOB.

Cutaisl.

JKunkue kpucrauibl.

Hcropust OTKpBITUS PEHTTEHOBCKUX JIYUEH.
TBepmoTensHbIC Ta3epsl (pyOuH).
TBepaoTenbHbIE JIa3epbl (HEOIUM).
F-LieHTpHl B KpuCTAILIaX.

10. Metoa YoxpaibCKoro.

11. I'paden.

12. Teepnorenbhbie nazepsl (Nd-YAG).

13. [Tonumopdubie MOIU(BUKAITUN TUOKCHIA KPEMHHUSL.

14. [Tomumopdubie MOM(UKAITUN BOASHOTO JIHAA.

15. OnoBsiHHas yyMma.

16. ®a3pl LuHTIs.

17. MOHOKpPHUCTAITBI METAILJIOB.

18. 30HHas MJIaBKa.

19.  CsepxBbICOKHE AaBIIEHUS KaK CPEAICTBO MOTYyYEHHUS HOBBIX MOAM(HUKAIIUI BEIIECTB.

20. KBazukpucraiisl.

21. CBepXxnpoBOASIINE OKCUIHBIE KEPAMHUKHU.

22. Knatpatel BogsgHOro npja.

Kputepun onieHuBaHMs CTyJCHTa 32 TIOATOTOBKY ITPE3CHTAIIIH
Kputepun/6anib 4 3 2 1
(Tpedyer
J10paboTKH)

Yetko Chopmynuposana | ChopmynupoBana | He
chopMynupoBaHa | Ileb W TeMa | Ledb | TeMa | chopMynupoBaHa
[EeNb U PACKpPhITA | UCCIICTOBAHMS. WCCIICIOBAHMS. menp W TeMa
TeMa YacTuuHo Conepxanue UCCIIEIOBAHMS.
uccienoBanus. B | n3noxena MOJHOCTBIO He | [IpoGiema HE
KpaTkoii Qopme | HHpoOpMAIUS O | paCKPBITO. pelIeHa.

CO,HCp)KaHI/Ie IMPE3CHTAlU

JaHa MIOJIHAS
uHpopmanusg 1o

TeMe
HCCIENOBaHUI U

Wudopmanus 1o
TeMe

TEME JaH OTBET HAa | UCCIENOBaHUSA
UCCIIEIOBaHUsT | | MPOOIEeMHBIN HETOYHa.

JaH OTBET Ha | BOIPOC. Hansl | [IpoGnema 10
MPOOIEMHBIN CCBUIKH Ha | KOHIIa HE peIlIeHa.
Bonpoc.  JlaHBI | MCIIONB3yEMBIE He nmanel ccbuiku
CCBUIKH Ha | peCcypchl. Ha HUCIOJIb3yEMbIE
HCIOJIb3YEMBIE pECypCHIL
peCypCHI.
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CoOmronaercs CoOmromaercs He coOmromaercsa | He coOmromaercs
= € JUHBIN CTUIb | €JUHBIN CTHUIb | €JUHBIN CTHJIb | CTUJIb
% odopMIIeHHUS. odopmIIeHHS. odopMIICHHS. oopMIIeHHS.
% Crnaiinel mpoctel | Crnaiiael  npoctsl | Cnaiiael  npoctsl | Cnaiipl  IpoCTbl
2 B I[OHUMAaHUHU. | B MOHUMAHUU. | B MOHUMAHUU. | B TIOHUMaHUHU.
5 B mpesentanuu | Mcnons3yrores Oddexrr u don | DpdexTsr u don
= MIPUCYTCTBYIOT HEKOTOpHbIE HE UCMOJb3yeTcs. | mojodpansl  0e3
3 aBTOPCKHUE 3¢ deKThI U QOH. yuéra ymobOcTBa
;:S( HAXOJIKH. BOCTIPUATHSL.

ABTOp ABTOp ABTOp HE IIpencras

< XOpOILIO BIAJEET | BIaACeT MoKa3asn JICHBI
= MaTepUajJoM IO | MAaTEPUAIIOM IO | KOMIETEHTHOCTH | UCKa)KEHHbIE
s TeMe TeMe B TPECTABIICHUU | TaHHbIC
§ HCCIIEI0OBaHUS. UCCIJIEIOBAHMs, HO | IIPE3EHTALUH.
2. Ucnonb3yer HE cmor | Mcnonb30BaHHbIE
E Hay4HYIO0 3aUHTEPECOBATh (baKTbI HE
% TEPMHUHOJIOTHIO. | AyAUTOPHIO. BBI3BIBAIOT
2 Obnanaer HenocraTouno JIOBEpHUSL.
g HaBbIKaMU UTUPYETCS HenocraTouno
X OpaToOpPCKOro jiareparypa. UTHPYETCA
I:Q* HCKYCCTBA. JTuTeparypa.

[IorHo m TO4YHO

LHUTUPYETCS

HCIIOJIb30BaHHAas

JTuTepaTypa

MeToanyeckue peKOMeHIAHH N0 HANTMCAHUIO TOKJIa10B (pedepaToB)

Jloknan — nuceMeHHas pa0oTa IO OIpeesIeHHOW Hay4yHOM mpobjeme, KpaTKoe H3JI0KEHHE
COZIep’KaHUSI HAyyHOro TpyJda WIM HaydHol mpobnembl. OH sBiseTcss AEWCTBEHHOM (opmoii
CaMOCTOSITENILHOI'O HCCIIEIOBAaHUsI HAay4yHBIX MpoOJIeM Ha OCHOBE H3yU€HHMs TEKCTOB, CHEIMAIbHOMN
JIUTECPATyphbl, a4 TAKKC Ha OCHOBC JIMYHBIX H&6J’IIO}1€HI/II>1, I/ICCJ'IGI[OBaHI/II\/JI U TPaKTHYICCKOTO OIIbITA.
Pe(bepaT IIoMoraert Bblpa6OTaTI) HaBbBIKU U IPUEMBI CAMOCTOATCIIBHOTO HAYYHOI'O IMTOMCKA, I'paMOTHOI'O U
JIOTUYECKOTO M3JI0KEHUsI M30paHHOM MpoOIeMbl M CIIOCOOCTBYET NMPUOOIIEHUIO CTYACHTOB K HayyHOU

JIEITESILHOCTH.
[TocnenoBaTeabHOCTH paOOTHI:

1. Brei6op Temsbl uccnenoBanus. Tema pedepara BeIOUpaeTcs CTYJEHTOM HAa OCHOBE €0 HayYHOTO

uHTepeca. Taxke MOMOIIs B BEIOOpE TEMBI MOKET OKa3aTh MPEToAaBaTeb.

2. [InanupoBaHnue wuccieqoBaHuA. BKIOYaeT CcoOCTaBlieHHE KaJEHJIApHOrO IUIAHA HAay4HOIO

WCCIIeIOBaHM W TUIaHa Mpeanonaraemoro pedeparta. KanenmapHblii miaH HcclIeIOBaHUS BKIIOYAET
CJIEIYIOIIME JIIEMEHTBI: BBIOOp U (hopMynrpoBaHue TPOOIeMBbl, pa3paboTKa IIaHa UCCIEOBAHUS U

3. [lpenBaputensHOrOo TUTaHA pedepaTa;, cOOp MW U3YYSHHE WCXOMHOTO MaTepHuaia, IOHCK
JTUTEpaTyphl, aHAIN3 COOpPAaHHOTO MaTepHuayia, TEOpPETHYECKas pa3paboTKa MpoOJIeMbI; COOOIEHHE O
MPEBApUTENFHBIX  pe3yibTaTaX WCCICNOBAHUS; JIMTEpaTypHOe O(OPMIICHHE WCCIIeI0BATEIbCKON
npo6IeMbl; 00CyXIeHHE PadoThl (Ha CEMUHAPE U T. II.).

4. [Touck n uzyuenue aureparypsl. s BeIABICHUS HEOOXOAUMOM TUTEPATyphI CIelyeT 00paTUTHCS
B OMOnMOTeKy miM K mpenojasaremo. [lomoOpaHHyro nuTepaTypy cienyeT 3adUKCUpOBaTh COTJIACHO
I'OCT no 6ubnuorpaduyeckoMy ONMMCAHUIO POU3BEICHHUI EUaTH.
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Hns pa3pabotku pedepara AOCTaTOYHO H3ydeHHE 4-5 BaKHEHIIMX cTaTed MO W30paHHOH
npobieme.
4.06paboTka matepuana. [Ipu 06paboTKe MOTYYCHHOTO MaTepuaia aBTOp MOJDKEH: CHCTEMAaTU3HPOBATh
€ro 1o paszzesiaM; BIIBUHYTh U 000CHOBATh CBOW T'MIIOTE3bI; OMPEACIUTH CBOIO MO3UIMIO, TOUKY 3PEHUS
[0 paccMaTpuBaeMoil MpoOiieMe; YTOUHHUTh OObEM M COJEpKAHWE MOHSATHHA, KOTOPHIMU MPUXOAUTCS
OllEpUpOBaTh MpHU pa3paboTKe TeMbl; CHOPMYIUPOBATH OMNPEAETICHUS W OCHOBHBIE BBIBOJBI,
XapaKTepU3YyIOIUe pe3yIbTaThl UCCIEJOBAHNUS; OKOHYATEIILHO YTOUHUTh CTPYKTYpY pedepara.
5. Odopmiienue pedepara. IIpu odpopmnenun pedepara pekoMeHayeTCS NPUAEPKUBATHCS CISAYIOIINX
npasui: CrnenyeT nucaTh JIUMIIb TO, YEM aBTOP XOUET BBIPA3UThH CYLIHOCTb MPOOJIEMBI, ee JIoTuKy; [IucaTs
CTpPOTO TMOCJEI0BATENbHO, JIOTHYHO, JOKa3aTeNbHO (IO CXeMe: Te3uc — 000CHOBaHUE — BbIBOA); IluncaTh
ApKO, 00pa3Ho, KMBO, HE TOJBKO BCKPHIBas MCTUHY, HO U OTpaXkas CBOIO MO3HIHMIO, IPOMAaraHIupys
MOJTyYeHHbIE pe3ynbTarhl; IlucaTte OCMBICICHHO, COOMIOast MpaBWiia IPaMMATUKU, HE 3J10yMOTPeOsis
HAYKOOOPa3HBIMH BBIPAKCHUSMHU.
Pecdepar BbInonHAETCA B COOTBETCTBUU C TPEOOBAaHUSAMHU CTAHJAPTOB, Pa3pabOTaHHBIX AJIsl JAHHOTO
BUJa TOKYMEHTOB. PaGoTta moimkHa ObITh BBIOJHEHA Ha Oesoil Oymare ctanpaptHoro jucra A4. Tekct
JOJDKeH ObITh OTIeYaTaH Ha KOMIIBIOTEpE B TEKCTOBOM penakrope Microsoft Word u oTBeuatsb
CIIEAYIOIIMM TPeOOBAHUSAM: MTApaMeTPhl MOJIEH CTPaHUL] JOJKHBI OBITH B IIpEeiaX: BEpXHEe U HUKHEE —
no 20 mm, mpaBoe — 10 mm, sneBoe — 30 MM, mpudt — Times New Roman , pazmep mpudra — 14,
MEKCTPOUYHBIM MHTEPBAJI — MOJYTOPHBIA. L[BeT TekcTa — TosbKO yé€pHOro nsera. Hymepanus crpaHun B
pedepare nomwkHa OBITH CKBO3HOW, HaYMHASA C TPETheW cTpaHuibl. Homep mpocraBisieTcst apaOCKuMuU
U paMu BBEpXY KaXKI0W CTPaHUIIBI CIIpaBa.
[Ipu n3noxeHnu Marepuana HEOOXOAUMO MPUIEPKHUBATHCS IPUHATOTO IUIAHA.
bubnuorpaduyecknii COUCOK COCTaBIsI€TCSs HA OCHOBE HCTOYHMKOB, KOTOpble ObUIM
IIPOCMOTPEHBbl M U3y4eHbl CTYJIEHTOM IIpu HanucaHuu pedepara. JlaHHBIM CHHCOK OTpakaeT
CaMOCTOSITEJIbHYIO TBOPYECKYIO PabOTy CTYJEHTa, YTO MO3BOJIAET CYAUTh O CTENEHU €ro MOATOTOBKU U
yriyOjaeHuu B BbIOpaHHYIO TeMaTHKy. Bcsi mcmonb3oBaHHas JuTepaTrypa pa3sMeliaeTcss B CIeIyHoIeM
nopsake: ydeOHas juTepaTypa B aji(aBUTHOM IOPSAKE, 3aTEM CpPEACTBA NEPUOAMYECKON NedaTtd B
an(aBUTHOM NOPSAJKE; UCTOYHUKHU U3 ceTH MHTepHeT.

OueHOYHbIN JKCT 3alMUThl pePepaToB (JOKIAI0B)

HaumeHnoBaHue BruisiB1eHHBbIE KOJIHY€ECTBO
noka3areJis HEJO0CTATKH U 0aj10B
3aMeYaHus
I. KAYUECTBO I/ICCJIEI[OBATEJII)CKOI?'I PABOTBI (PEDEPATA)
2. I'paMOTHOCTb HU3JI0KEHHMSI U KadyeCTBO 1
odopmiteHUst paboThI
3.  CaMOCTOSTENLHOCTE  BBIINOJHEHHUS 2

paboThl, rTyOMHA TPOPAOOTKU MaTepuarna,
UCMOJIb30BAaHUE  PEKOMEHJOBAaHHOM U
CIIPaBOYHOM JIUTEPATYPHI

4. OOOCHOBAaHHOCTb M I0Ka3aTEIbLHOCTH 1
BBIBOJIOB

OO0mag oreHKa 3a BolmoiHenue 1P 4
II. KAYECTBO JOKJIAIA

1. CootBercTBHE COACpKAaHUS TOKJIaaa 1

COJICPKAHUIO PAOOTHI
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2. Beienenue oCHOBHOM MBICITH paOOThI 1
3. KauecTBO n30k€HUs MaTepraia

OO0111ast olleHKa 3a TOKJIa
III. OTBETHI HA AOITOJIHUTEJIbHBIE BOITPOCHI I10 COAEPXXAHUIO PABOTHI

[

w

Bompoc 1 1
Bomnpoc 2 1
Bompoc 3 1
OO6111as1 o11eHKa 32 OTBETHI Ha BOIPOCHI 3
NTOI'OBAS OLIEHKA 3A 3ALIUTY 10

8.2. OneHo4YHbBIE CPeACTBA ISl POBEACHUNA PYOEKHOM aTTeCTALMHU
TecTbl 17151 pyOesKHBIX aTTecTANMMN
(IIK-1, IIK-2)

TecTupoBanne — akTHBHasg (opMa MPOBEPKH IMOIYYCHHS CTYACHTOM 3HAHUH, MPOBOIUTCS B
AJICKTPOHHOU (popMe, Ha €IMHOW HMHTEPHET-TUIAaTPOpME B CHCTEME IICHTPAIM30BAHHOTO TECTHPOBAHUS
COT'Y Moodle: http://Ims.nosu.ru

Ipumeps! TecroBbix 3ananuii (IK-1, [K-2)

Mopenp naeanbHONU KPUCTATNIMYECKON CTPYKTYPhI

03HAuYaeT, YTO BEIIECTBO COCTOUT U3 PA3IMUHBIX 3JIEMEHTAPHBIX AUEeK

nmoApa3yMeBacT NMEPUOJUIHOCTE CTPYKTYPEI B TPEX U3MEPCHUAX, UTO COOTBECTCTBYCT IMMOHATUIO PCIHICTKU
BCEra COJCPXKUT U UMEET IIPUMECHBIE aTOMBbI U 1€(EKThI

03HAYaeT, YTO BELIECTBO COCTOUT U3 COBEPILCHHO OANHAKOBBIX JIEMEHTAPHBIX SUCEK, OJMHAKOBO
OPHUCHTUPOBAHHBIX.

AHU30TPONHUS XOPOIIO IPOSBISIETCS

BO BHEIIHEH (opMe MHOTMX KPHCTAJLIOB

B YUIMHEHHOCTH WJIM TUIACTUYHOCTH KPUCTAJIIOB

B resie00pa3soBaHNU HEKOTOPHIX KPHCTAJLIIOB

CIOCOOHOCTH HEKOTOPBIX KPUCTAIUIOB JIETKO PacKajbIBaThCs BAOJIb ONPEACICHHBIX IIIOCKOCTEH
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VYkaxute mpocTyro (GopMy HHU3IIEH CHHTOHUY - POMOMYECKast pu3Ma

i

L3
——=d-F--
1
'
1

YcraHOBIEHHE KaKOTO 3aKOHA ITOJIOKMIIO Havyalo Kpucrauorpaguu?
3akoH Bynbda - bparra

3aKOH aTOMHOI'O CTPOEHHUsI BEIIECTBA

3aKOH MOCTOSIHCTBA YIJIOB KPUCTAILIOB

ITepunonnueckuii 3aK0H

KakoB mops1ox MeXaTOMHBIX PACCTOSIHUM B KpUCTAJLIe?
100 am

0,1 am

10 M

1 om
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durypa, n300pakeHHas Ha PUCYHKE, 00J1agaeT

OCBIO CHMMETPHUU 2-TO MOpPsIIKa
OCBI0 CUMMETPHHU S5-TO TIOPsiAKa
OCBI0 CHMMETPHH 3-TO TIOPsIKA
OCBIO CHMMETPHUU 6-TO MOpsIIKa

Kpucramisl cpeTHUX CHHTOHHUM XapaKTEePU3yIOTCSl HATUYUEM
OJIHOM OCH BBICIIETO TOPSIIKA
OJHOM OCH HU3IIETO MOPSAIKA
JIBYX OCEH BBICILIETO MOPSIKA
Tpex ocel BBICIIETO MOPSAKa

VYkaxkute mpocTyto GopMy cpeHel CHHIOHUH - JAUTPUTOHAIBHYIO TIPU3MY

JIBOMHUKOBBIE CPACTaHUSI KPUCTAIUIOB 4acTo Berpedatoress y MgAlO4 1 Ha3bIBaroTCS
HIMAHEEBBIMU

KOMILIEKCHBIMH

pyOHMHOBBIMU

arperaTHpOBaHHBIMH

Ykaxute GopMy siueek MPOCTPAHCTBEHHBIX PEIICTOK TETPArOHAIBHON CHHIOHUU
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YI'(_EI)KI/ITG (l)OpMy AYCCK MPOCTPAHCTBCHHBIX PCIICTOK TpI/IFOHaJIBHOﬁ CHHI'OHHNHA

IIECTh
YETBIpE
ceMb
JIEBATH

MeToaunuyeckue PEKOMEHIAIHUHA 110 MOJATOTOBKE K TECTY

[lpy moaroTroBke K TeCTy HEOOXOAMMO YIIyOJCHHO W3Yy4YHTh JATEparypy MO Kypcy,
OpPHEHTHPYSICh Ha JHUTEpaTypy, pasmeniennyo B OBC www.Elibrary.ru, FOpaiiT, koTopas mo temaruke
OXBaThIBaCT BCIO 00JAaCTh NMPEIMETHBIX 3HAHWI M TpeJHa3HA4YeHa JUIS WCIOJIB30BaHUS B MpOIECCEe

oOyueHus B BbICIIEH IIKOJIE.
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Kpurtepun ouenuBanus. [l OLEHKM KaXJOMy BEpHOMY OTBeTy aaWte 1 Oamn. [lamee
MOACUUTANTE O0IIYI0 CyMMy HaOpaHHbIX Bamu 6amnoB. Onpenenure ONeHKy YPOBHS 3HAHWUW Ha TaHHBIN
MOMEHT BpeMeHH. OlLieHKa ypOBHS IOATOTOBIEHHOCTH:

100% - 85% - BBICOKMIA;

84% - 71% — momyCTUMBIIi;

70% - 50% — KpUTHYECKUIA;

Menee 50% — HeJOyCTUMBIH.

33[[3]-[1/[5[ H y‘leﬁHO-MeTOHI/I‘leCKaﬂ JurTreparypa aJjas CaMOCTOSITEIbLHOI paﬁoTbI CTYAEHTOB:

(IIK-1, IK-2)
Tema 1,2. Ilonsatne o cuMMeTpuu. 3aKpbITbie 3JIeMEHTBI CHMMETPHM H CHMMeTpPHYeCKHe
npeodpa3oBaHUH.
ITJIAH:

[TonsiTie O cuMMeTpud. OJIEMEHTHl CHUMMETPUM M CHMMETPUYECKHE NpeoOpa3oBaHusl. DIEMEHTHI
MaTteMaThudeckod Teopuu rpymnm. lluknumdeckue rpynnsl. IIpocTeiimne rpynmbel caMOCOBMEMICHHM 3aKphIThIE
OTepaluy CUMMETPHH U UX OMHCAaHHE C MMOMOIIBI0 MAaTPHIl MPeoOpa3oBaHMsi KOOPAMHAT DJIEMEHThI CHMMETPHH
KaK LUKIMYecKHe Tpynnbel. B3amMoneiicTBue omepanuii ¥ SJIEMEHTOB CHUMMETpHU. Tabimuma yMHOXKEHUS —
B3aMMOCBSI3b MEXY ONEPANUIMU CHMMETPHH B IPYTIIIE.

Tema 3,4. TodeuHble TIpynnbl CHMMETPMH M MX MeEXKIYHAPOAHAA CHMBOJIMKA, M CHMBOJMKA
Mlenduaunca

ITJIAH:

ToveuHble TPyNIbl CAMMETPUH W MX MEXIyHApOIHas CUMBOJIMKA,  cuMBonuka lllendnuca. Cuctemsr
SKBUBAJICHTHBIX NO3ULMH. EnvHUYHbIE U NOJspHbIEC Hanpasienus. [Ipencrasiaenue rpynnsl. CemeiicTBa TOUCUHBIX
TpyII HU3LIEH, CpeiHei U Bhiciel kareropuii. [lonsTre o mpocToii popme.

Tema 5,6. Kpucrasuorpaguyeckue ToueyHble rpynibl.

ITJIAH:

CuHroHMH H Kareropuu. 32 KpucTauorpaduyecKkue TouyeuHble rpynmbl. KoopauHATHBIE CHCTEMBI
KpHUCTAJIJIOB.

Tema 7,8. OTKpBITHIE ONlepallii CHMMETPHH, 3J1eMEeHTbl CHMMeTPHH

ITJIAH:

OTKpBITBIE ONEpallii CHMMETPHH, JIEMEHTH CAMMETPHUH U UX B3auMoJieicTBHE. TpaHcasanuu [[BymepHbie
U TpexMmepHble rpynnsl TpaHciusauuil. Pemerku bpase. IlpoctpancTBeHHBIE rpynmbl. KpaTHOCTE M CHMMETpHs
9KBHUBAJICHTHBIX MO3UIMHA. IHIEKCHI y3710B, PsIIOB, CETOK.

Penrerka u cTpyktypa. Uncio GopMysIbHBIX €IUHHMIL B s4Yelike. PeHTrenorpaduieckas mioTHOCTb.

Tema 9,10. MeToasl mHcclaeI0BaHUA KPUCTAJJIMYECKOH CTPYKTyphl BemlecTBa. (CHOBBI
PEHTIeHOCTPYKTYPHOI'0 aHAJIN3A.

ITJIAH:

Hudpakiust peHTreHoBckux Jsyudedl. VYcmoBusi Jlays. VYpaBHenune Bynbga-bparra.  Mertoast
pentrenorpadun: Mmerox Jlays, meron BpamieHus, MeTo Hopoka. PeHtrenoda3oBsiii aHanus.

Tema 11,12. Tunbl XUuMHYECKHX CBsI3eil B KpUcTaLiax. Teopust niioTHeRIINX YIAKOBOK

ITJIAH:

OddexTUBHBIE paJnyChl aTOMOB M MOHOB (MOHHBIC, KOBAaJICHTHbIC, MeTa/uInYeckue, BaH-nep-BaanbcoBer).
VY CII0BHOCTH KPUCTAUIOXUMUYECKUX PAJUYCOB.

XuMudeckass CBA3b B KpPHUCTAJUIaX: KOBAJEHTHAs, MWOHHAs, MeTaulMueckas. Ban-nep-Baanbcoso
B3aMMozeiicTBre. MeXaTOMHOE pacCTOSHHE M KPaTHOCTh CBA3HM. CHCTEMaTHKa KPHUCTAUTMYECKHX CTPYKTYp IO
THUITY CBA3H. |'OMO- ¥ reTepo1eCMUYECKHE CTPYKTYPBHI.

DHeprus KpUCTAIUTMYECKON PEIIETKA. DHEPTUs NOHHBIX, KOBAIEHTHBIX, METAJUNTMIECKUX KPHUCTATUTNIECKIX
CTPYKTYp. DHEPIHs PEIIETKH C MEXMOJICKYIIIPHBIMH CBSI3SIMH.
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IImoTHOCTE ymakoBkH. Teopwsl TUIOTHEHIMX ymakoBokK. KyOwdeckas W reKcaroHaJbHBIE KIaakd. Tum
IIyCTOT B IJIOTHEHIINX yIIaKOBKaX

Tema 13,14. CTpykTypHBIe THIIBI U H30CTPYKTYPHOCTH. MopgoTponusi. Usomopdpuzm

TIJIAH:

IIpencraBnenne CTpyKTyp B BHJE: PacloIOKEHHS aTOMOB B BEpIIMHAX IIAPOBBIX KJIAaJ0K; C MOMOUIBIO
KOOPJMHAIIMOHHBIX MHOTOIpPaHHUKOB. CTpPYKTypHBIE THUIBI M H30CTPYKTYpPHOCTb. (CHOBHBIE, IIETIOYHBIE,
CIIONCTBIE, KapKacHbIC, KOOPAMHAIMOHHBIE CTPYKTypel. Mopdorponus MopdoTponnsie psagsl. M3o0- u
rerepoBasieHTHBIA M3oMopdu3M. M3omumopdusm. CTpykTypbl BblUMTaHHMsS M BHeapeHus. Kiaccupukanus
MOJIMMOP(HBIX TPEBPAILCHUH.

Tema 15,16. Kpuctannoxumus NpocThIX BeleCTB 1 OMHAPHBIX COeANHEHM.

ITJIAH:

OcHoBHBIE CTPYKTypHBIe TUTIBI MeTaiuioB (Cu, a-Fe, Mg). CBs3b CTPYKTYpHI ¢ (pU3nIeCKUMHU CBOHCTBAMHU.
CTpyKTYpbI IPOCTHIX BellecTB-HeMeTaioB. CoeTUHEHMsI cO CTPYKTYpOH anMasa, rpadura. KoopanHaius aToMOB.
N3menenune xapakrepa cTpyKTypsl 1o rpymnmnam [leproamaeckoii TaOuIbL.

CTpyKTypHBIE COCOUHEHHS METauIoB ¢ HemetauiamMu (AX), ONMCHIBaéMble B TEPMHHAX MIAPOBBIX
YIaKoOBOK U KiIaJoK. DakTopbl, ONpenesionie BEIOOp CTPYKTYpHOTO Trma. Posib THIIA XUMHYECKOH CBS3H

Tema 17. Kpucrananoxumusi TpPOHHBIX COeIMHEHUI, CHIIMKATOB, OPraHMYEeCKHX COeAUHEHHUIl.

ITJIAH:

CrpykTypHBbIil TUn nepoBckuTa. CEerHeTOAIEKTPUUECKAE CBOMCTBA BEIIECTB C MCKAKEHHOH CTPYKTYpOil.
CrpykrypHblii Tun mnuHend. HopmambHas u oOpamienHas mmuHenb. Ctpyktypa tuma KoNiFs. OcHoBHbIE
MMpEaACTaBJIICHUA O KPUCTAJIIOXUMHUHN CUJIMKATOB. HpCZ[CTaBJ'IeHI/IC O KpUCTAJINIOXUMHHU OPTraHUYCCKUX COGHHHCHHﬁ.

CamocToATeNbHYI0 Pad0Ty CIEAYET BBIOIHITH, ONUPAsICh Ha CIEAYIOMNN YIeOHUK:

boxkwii I'. b. Kpucrammoxumus. Yu. usn. - 3-e usj., nepepad. u gom. - M.: Hayka, 1971. - 400 c.: u.
— B nanuuun B 6ubmotexe COI'Y: 10 k3.
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8.3. IIpomMesKyTOYHBIH KOHTPOJIb 3HAHN, YMEHHI U HABBIKOB

IIpoMeKyTOUHBII KOHTPOJIb - UTOrOBas OLIEHKA 3HAHHWH CTYIEHTA, OCYLIECTBISETCA IO
HAKOIUTEJIBHOW CHUCTEME CYMMHUPOBAaHHEM OajUIOB, TMOJYYCHHBIX B TPOIECCE TEKYIIEro U pyOeKHOTo
KOHTPOJIS.

dopma NMPOMEKYTOYHOTO KOHTPOJISI — 3a4eT.

[TpoBenenue TEKyIIETro U MPOMEKYTOUHOTO KOHTPOJIS IO TUCIHUILIMHE OCYIIECTBIISIETCS B COOTBETCTBUU
¢ «[lonoxxeHnem o OAITBHO-PEHTHHTOBOM CHCTEME OIICHKH yCIIEBAEMOCTH CTYICHTOB JUIS HAIpaBJICHUH
OakanaBpuaTa ¥ crenuaiutera (eaepaabHOr0 TOCYIapCTBEHHOTO OFOKETHOTO 00pa3oBaTeIbHOTO
YUpEeKACHUS BbIcIIero ooOpasoBaHus «CeBepo-OCETHHCKHI TOCYAapCTBEHHBIM YHUBEPCUTET HMEHHU
Kocra JleBanoBuua Xeraryposa», yTBep:KAeHHbIM ITprKazoM pekropa oT 01.10.2021 r., Ne 226.

BAJIVIBHASA CTPYKTYPA OHEHKU

DopMa KOHTPOJISA Makec. K0J1-B0O 0aJ1710B
Texywaa oyenka cmyodenuma 3a 1 pybesc cocmoum u3z: 20
* BrimonHeHMs 3a1aHUI HAa TPAKTHYECKUX 3aHATHSIX 10
* BrinojgHEeHUs! AOMalIHUX 3aJaHHI 5
* O1IEHKH CaMOCTOSATEIbHON pabOThI 5
1-e pyOexHOE TecTHpOBaHUE 15
Texkywiaa ouenxka cmyoenma 3a 2 pydeic cocmoum u3: 20
* BrimorHeHYsI 3a1TaHUI HAa TPAKTHYECKUX 3aHATHUSIX 10
* BeimojiHeHNS JOMANTHUX 3aJJaHui 5
* OneHKH CaMOCTOSITEIbHON paboThI 5
2-¢ pyOex)HOe TeCTUPOBaHUE 15
HTtoro 70

ATTecTanys CTyJJeHTOB OCYIIECTBIISIETCS COTJIACHO clieaytoneMy rpaduky: 1-it cemectp:

1-s1 pyOexnas atrecranus — 8-9 Henenu cemectpa

2-s1 pyOeKHas aTTecTalusi — MOCIeAHsS (MPEANOCIeHssA) Hemens cemectpa 2-i cemectp: 1-s
pyOexxHas arrectauus — 8-9 Henenu cemectpa 2-g pyOekHas arTecTalus — MocieaAHss (MpeaArnocaeaHss)
Hejens cemectpal,

MeTtoanka GOpMHPOBAHMS Pe3yIbTHPYIOLIEH OLEHKH?

B xone TeKy1iero KOHTpost CTyAeHTbI MOryT Habpath 0-70 6arios:
1 —s1 pyOe:KHAS ATTECTALMSA - MAKCUMAJIBLHO 35 0a//10B; U3 HUX:
ot 0 1o 15 6amnos (P1) - arrecrannonHas (pyOexHast) KOHTPOJIbHAs PaboTa;
ot 0 10 20 6amnoB (T1) - Tekyrnas paboTta CTy/ieHTa B TEUECHHE PyOeKa.
2-51 pyOeKHAsI ATTECTAIMSA — MAKCHMAJILHO 35 0aJ/LU10B; H3 HUX:
ot 0 10 15 6amnos (P2)- arrecraimonnas (pyoexHas ) KOHTPOJbHas padoTa;
ot 0 1o 20 6amos (T2) - Tekymias paboTa CTyeHTa B TeUCHHE PyOeKa.

ITpoMeKyTOUHBIN KOHTPOJIb:

s 3x3ameHa:

3a yCTHBIN OTBET Ha 9K3aMeHe CTyAeHT noiydaeTr 0-30 6amios.

CryneHTbl, MOTyYUBILIKE B X0JI€ TEKYILEro U pyoeskHOro KOHTposs 56-100 6aysioB, aBTOMaTHYECKH
MOJTY4arT «IK3aMEH.

PesynpTHpyromias oreHKa cKiaaabBaeTcs mo cooTBeTcTByromieir bPC gopmyre.

! Tlonosxenue o 0 6a/ILHO-PEHTUHIOBOM CUCTEME OLIEHKH YCIIEBAEMOCTH CTY/IEHTOB [/ HAIPaBJIeHUi 6akanaBpuaTa u
crenuanuTeTa heaeparbHOro TOCYAapCTBEHHOTO OF0KETHOTO 00pa30BaTEIFHOTO YIPEKACHHS BBICIIIETO 00Pa30BaHUS
«CeBepo-OceTHHCKUI rocyaapcTBeHHbINH yHIUBepcuTeT MMeHn Kocra JleBanoBrnya Xeraryposa» (ot 01.10.2021 r., p. Ne
226).

2 Tam xe.
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IIxasa uTOroBoO# aKkageMU4eCKOM yCIeBaeMOCTH
CTY/ICHTOB I10 U CHMILINHE

Cucrema ouenok COI'Y
Dopma KOHTPOJISI Cymma 0aJ1510B Ha3Banue
86 - 100 OTIIUYHO
DK3amMeH 71-85 XOPOIIIO
50-70 YIOBJIETBOPUTEIIHLHO
3auér 50-100 3a4TECHO
0-49 HE 3a4TEHO

IloaroroBKa K NpOMeKYTOYHOMN aTTEeCTALHMHU

[Tpu mOAroTOBKE K MPOMEKYTOYHON aTTECTAllMd HEOOXOAUMO OBTOPHUTH MPOMIEHHBIN MaTepral
B COOTBETCTBMHM C Y4e€OHOH MpOrpamMMmoi, HPHUMEPHBIM IIEPEYHEM BOIPOCOB, BBIHOCAIIMXCS Ha
sK3aMeH/3aueT. PekoMeHIyeTcss HCIOJIb30BaTh KOHCIEKTHl JIEKIUH W WCTOYHUKU, MEPEUMCICHHBIC B
CIHCKE JINTEPaTyphbl B paboyvell mporpamMme AUCHUILUIMHBI, & TAKXKE PECYpPCHl AIEKTPOHHO-OMOIMOTEUHBIX
cucrem. Crenyer oOpatuth 0coboe BHUMaHHWE HAa TeMbl YU€OHBIX 3aHATHH, MPOMYIICHHBIX MO Pa3HBbIM
npuurHaM. [Tpu HEOOXOAMMOCTH MOKHO OOpaTUTHCS 332 KOHCYJbTAalMel U METOJIMYECKON MOMOUIbIO K
MPENoIaBaTEeNIo.

Bonpocs! qis moarorosku k 3auery (IK-1, IK-2)

1. Ilpeamer u 3amaum KpUCTAUIOXUMHHM. OCHOBHBIE aCHEKThl KpUCTAUIOXUMHH. Vcropuueckue

CBEICHHUS. 3a/la4uM, PeIIaeMble KPUCTAJNIOXUMHUEH.

MHoroo0pasue KpUCTANTHIECKUX CTPYKTYp. OCHOBHBIE CBOMCTBA KPHCTAILTMYECKOTO BEIIECTBA.

Kpucrannuueckoe BemecTso U ero crpoeHue. CBoicTBa KPUCTANIMYECKUX BELIECTB.

4. CtpoeHue KpHUCTALIUYECKON pemérku. Pu3nueckue CBOMCTBa MHUHEPAJIOB, KaK OTpPaKCHHE X
BHYTPEHHETO CTPOCHHUS.

5. OOpazoBaHue U pocT KpuUcTaioB. MexaHu3mbl pocTta KpUcTauioB. CTpyKTypHBIE N1e(EKTHl B
KpHUCTaJlIax.

6. dakToppl, BIMAIOIIME HAa BHENIHWA OONHMK KpucTawioB. Mopdonornueckue 0COOCHHOCTH
pEaJIbHBIX KPUCTAJIIIOB.

7. OOpa3oBaHMe U POCT KpucTaioB. MexaHu3msl pocta KpuctamioB. CTpyKTypHble Ne(deKThl B
KpHUCTaJlIax.

8. OOpazoBaHMe M pPOCT KPUCTAIUIOB. MeXaHM3MBI pPOcTa KpuUcTaUIoB. CTpyKTypHBIE Ae(EKTH B
KpHUCTaJlIax.

9. Cummertpus kpuctaiioB. [IoHATHE 0 CHMMETPHH. DIEMEHTH CHMMETPHUH.

10. Buasl cummerpun. Knaccudukanus KpUCTaIOB MO BHJY CUMMETPHM (IIOCKOCTh CUMMETPHH,
LEHTP CUMMETPUH, OCH CUMMETPUHN, THBEPCUOHHBIE OCU CUMMETPUN).

11. Ocu cuMMeTpHH, UHBEPCUOHHBIE OCH CUMMETPUH.

12. CnoxeHne 37IeMEHTOB CHMMETPUH. BBl cUMMeTpHH.

13. Teopus MIOTHEWIIMX IIAPOBBIX YIAKOBOK. I'ekcaroHaibHas U KyOMueckasi IIoTHEHIINe apoBbie
YHAKOBKHU. THIBI MyCTOT B MIAPOBBIX yIaKOBKaxX. MHOTOCIOMHBIE YIIAKOBKHU.

14. 3akoH 1eNBIX YMCeNd U aHAJUTUYECKHE METOAbl ONMUCAHUS KPUCTAIMUYECKUX MHOTOIPAaHHHUKOB.
YcTaHOBKa KPUCTAJIOB.

15. CtpykrypHast kpuctauiorpadus. OCHOBBI yueHUs O CTpYKType KpHuctamioB. [IpocTpancTBeHHast
pemietka. Kpucrammmyeckas pemrerka, noHstue. Kpuctamnuyecknii MHOTOIPaHHHMK M pelIeTKa
KpHUCTaJlja.

16. Cummerpust  pemeTkd.  [0J03ApHUYecKHe  TOYCUHBIC
KOOpJMHATHBIE CUCTEMBI. DJIEMEHTapHasl SYeHKa.

17. OTKpbITHIE 2IEMEHTHI CAMMETPUN KPUCTAIIMUECKUX CTPYKTYP U UX 0003HAUEHUSI.

wmn

rpynnsl.  Kpucramiorpaduyeckue
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18.

19.

20.

21.

22.

23.
24,
25.

26.

27.

28.
29.
30.

CrpykrypHas kpucramiorpadus. Tumsl pemerok (sueek) bpase. Ctpykrypsl bpase. ctunHas u
Clly4aiiHas CUMMETpHs peIeTKH. [IpuMepsl CTpyKTyp ¢ pelIeTKaMu pa3Horo TUIA.

CoueTaHuss OTKpPBITBIX W  3aKpPBITBIX JJIEMEHTOB CHMMETPUHM MEXIy co00ii Hu cC
NEPIECHIUKYJIAPHBIMYA TPAHCIALUIMH.

Knaccudukanus BunoB cummerpun. CHHTOHUH HU3IIEH Kateropun. Onrcanue KpUCTAITHYECKUX
CTPYKTYp Ha OCHOBE NPOCTPAHCTBEHHBIX I'PYII M CTPYKTYPHBIX KJIAccOB (IIPUMEPBI CTPYKTYD
HU3IIEH KaTEeropun).

Knaccudukanus  BugoB  cummerpuu.  CuHroHum  cpefaHeid  kareropuu.  OmnucaHue
KPUCTAININYECKUX CTPYKTYp Ha OCHOBE IPOCTPAHCTBEHHBIX IPYNI U CTPYKTYpPHBIX KJIaccoB
(mpuMepsI CTPYKTYp CpEeHEN KaTeropun).

Knaccudukanus BunoB cumMmmeTpuu. CHHTOHUY BBICIIEH KaTeropuu. Onucanne KpUCTAITMYECKIX
CTPYKTYp Ha OCHOBE NPOCTPAHCTBEHHBIX I'PYII M CTPYKTYPHBIX KJIaccOB (IIPUMEPBI CTPYKTYP
BBICIIICH KaTEropuu).

Koopaunanyonnsle yncia. [IpuHnun rioTHelmel ynakoBKi arTOMOB U HOHOB.

Nzomopdusm. Tunsl uzomopdusma. [lomumopduszm.

KoopanHanoHHbIH MOIKM3Ap U KOOPAUHALIMOHHOE Yuciio. MeTo n300paskeHus CTPYKTYPHbIX
THUIIOB C IIOMOIL[bI0O MHOTOTPAaHHHUKOB.

[Monms ipuueckoe n300paxkeHne KpUCTaINIecKuX CTpyKTyp (Meron ITonunra-benosa).
CrpykrypHblil THI. M30CTPYKTYpHOCTD, @aHTUM30CTPYKTYPHOCTh, U30TUITHOCTh, TOMEOTUITHOCTb.
CtpyKTypHBIH KJ1acc.

PeHTreHOCTpYKTYpHBINM aHAIN3 — KAK OCHOBHOM dKCIIEPUMEHTAJIBHBIA METO/ B KPUCTAJUNIOXUMUH.
OKCIIEpUMEHTANIBHBIE METO/IbI PEHTIC€HOCTPYKTYPHOTO aHAIN3A.

Metoapl UWCCIIeIOBaHUS BHYTPEHHETO CTPOSHHUS KpUCTALIOB. JudpakmuoHHBIE METOJBI
HCCIJIEIOBaHMs BEILIECTBA.

31. MeToapl WcCCIeOBaHUSI BHYTPEHHETO CTPOCHHS KpHCTAWIOB. CHEKTPOCKONNYECKHE METOJBI.
OnpeneneHI/Ie aTOMHOM CTPYKTYPHI 110 JaHHBIM ,I[I/I(bpaKI_[I/II/I PECHTITCHOBCKHUX queﬁ.
IToxa3aTeu n KPUTCPHUHA OLICHUBAHUA KOMHETeH].[I/Iﬁ Ha PpAa3/JIHYHBIX 3Tanax ux
Q)OpMHpOBaHI/Iﬂ, OIMHCaHHuE IKAJ OICHUBAHUSA
YpoBenb chopMHUPOBAHHOCTH KOMIIETEHIIUH
«MuUHUMANbHBI «MuUHMMANbHBIA «CpenHuii ypoBeHb» «BbICOKHUI YPOBEHb»
yYpOBeHb YPOBEHb» (71-85 6anno.) (86-100 6an10B)

He TOCTHTHYT» (50-70 6am10B)
(menee 50 6amn0B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposanui. cpopmuposanul. copmuposanbi. cpopmuposanui.
3HaHuS OTCYTCTBYIOT, | ChopmupoBanbsl 0a3zoBbie | 3HAHUSA obmupHele, | 3HaHUA TBEPIbIE,

YMEHHS W HaBBIKH HE | CTPYKTYphI 3HaHUIL. CHCTEMHBIE. apryMEeHTHPOBaHHbIE,
c(OPMHUPOBAHEL. YMmenust pparMeHTapHBI U | YMEHHSA HOCAT | BCECTOPOHHHUE.
HOCAT  PENPOXYKTHBHBIA | PENPOIYKTUBHBIN YMmenus YCIIeIITHO
xapakTep. XapakTep, IPUMEHSIOTCS K | MPUMEHSIOTCS K PEIICHHIO
JeMoHcTpupyeTcs PELICHUIO TUTIOBBIX | KAK THUMNOBBIX, TaK H
HU3KUH YPOBEHb | 3aJaHUH. HECTaHIAPTHBIX
CaMOCTOSITETIbHOCTH JleMoHCTpHpYeTcst TBOPYECKUX 3a[aHHIA.
MPaKTHYECKOTO HABbIKA. JIOCTATOYHBIN ypoBeHb | JleMoHCTpHpYyeTCs
CaMOCTOSITENBHOCTH BBICOKHI1 YPOBEHB
YCTOHYHBOTO CaMOCTOSTETFHOCTH,
MPaKTHYECKOTO HABBIKA. BBICOKasi  aJlaliTUBHOCTh
MPaKTHYECKOTO HABbIKA

Onucanue KpUTEpHEB OLICHUBAHUA

OO06yyaronuiicst

OO6yygarommiics I OO6yuarontuiicst | OO6yyaronuiicst
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JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CyIIeCTBEHHBIC MPOOETHI | - 3HAHUA TEOPETHUYECKOTO | - 3HAaHHE W NOHMMAaHHE | - TIIyOOKHE, BCECTOPOHHHE
B 3HaHWAX  y4eOHOTro | MaTepHana; OCHOBHBIX BOIIPOCOB | @ apTryMEHTHPOBaHHBIE
MaTepHana; - HETOJNHBIE OTBETHl HAa | KOHTPOIHPYEMOTO 00beMa | 3HAHWSA  HPOTPAMMHOTO
- JIOITyCKAIOTCSL | OCHOBHEIC BOTIPOCEI, | IPOTPaAaMMHOTO MaTepuana;
TPUHINITAATEHEIE OIOKH B OTBETE, | MaTepuaa; - TIOJIHO€  TIOHWMAaHHe
OomMOKH TIpH OTBETE HAa | HEIOCTATOYHOE - TBEpJIbIC 3HAHUS | CYIIHOCTH W B3aUMOCBSI3H
OCHOBHbBIE BOIIPOCHI, | TOHUMaHHE CYIIHOCTH | TEOPETUYECKOTO paccmarpuBaeMbIX
OTCYTCTBYeT 3HaHHWE U | H3JIaraeMbIX BOIPOCOB; Marepuarna. NPOLIECCOB M SIBJIICHHH,
MOHUMaHHe OCHOBHBIX | - HEYBEpEHHBIE U | -CHOCOOHOCTH TOYHOE 3HAHUE OCHOBHBIX
TIOHSTUH U KaTeropuii; HETOYHbIC  OTBETHl HA | yCTaHABJIMBAaThH U | MOHATHH B pamMkax
- HEMOHMMaHHE CYNIHOCTH | JOTOJIHUTEIIbHBIE OOBSACHSTH CBsI3b | 00CY)KIaeMBIX 3aaHHH;
JIOTIOJTHUTENBHBIX BOIIPOCHI; NpakTUKH W TEOpHH, | - CHOCOOHOCTB
BOIIPOCOB B paMKax | - HEJIOCTaTOYHOE | BBIABIATH NPOTHBOPEYHS, | YCTAHABIMBATH u
3aIaHHIf; BIIAICHUE  JIUTEPaTypol, | mpoOIeMbl M TEHACHIUH | OOBACHITH CBS3b
- OTCYICTBHE YMEHHS | PEKOMEHIOBAaHHOU pa3BUTHS; MIPAKTHKH U TEOPHH;
BBITIOJTHATH MPAKTHICCKHE | MPOTPaMMOit - TIpaBUIIbHEIC u| - JIOTHYECKHI
3a1aHms, JTUCTIUTUTAHBL; KOHKpETHBIe, 0e3 TpyObIX | MocienoBaTeNbHBIC,
TPeIyCMOTPEHHBIE - yMmeHume 0Oe3 TrpyORIX | OMOOK,  OTBETHI  HA | COAEp)KaTeIbHBIC,
MpOrpamMMOii ouIMOoK pemars | IMoCTaBJICHHbIE BOIPOCHI; KOHKPETHbIE u
JUCHUIIINHBI, TPaKTUYCCKHUC 3aJaHusd, - YMEHUE peuiatb HCUCPIBIBAIOIINE OTBETHI
- OTCYTCTBHE TOTOBHOCTH | KOTOpBIE CllelyeT | MpaKTUYeCKHe  3aJiaHus, | Ha BCe 3aJaHMs, a TaKKe
(cmocobHOCTN) K | BBIIOJHHUTE. KOTOpEIE clieayeT | JOIOJHUTEILHBIE
JUCKYCCHU n HU3KYIO BBITIOJIHUTD, BOIIPOCHI DK3aME€HATOpPA,
CTETIeHb KOHTAaKTHOCTH. - BIAIeHHEC OCHOBHOH | - yMCHHE pemaTts

JUTEPaTypOH, MPaKTHICCKAE 3aTaHNUs;

PEKOMEHAOBaHHO - cBoOOIHOE

poTpamMmMoit HCTOJBb30BaHUE B OTBETaX

JUCTIATUTAHBL Ha BOIPOCHI MaTEpHAIIOB

- Halm4ue COOCTBEHHOH | peKOMEHIOBAaHHOM

000CHOBaHHOM  TO3UIMM | OCHOBHOM u

o 00CYX/TaeMbIM | JOTOJTHUTEILHON

BOIIPOCaM. JUTEPATYpPHI.

Bo3mokHBI

HC3HAYUTCIIbHBIC

OrOBOPKH U HECTOYHOCTH B

PacKpHITHH  OTHEIBHBIX

TIOJIOKCHHN BOTIPOCOB,

MPUCYTCTBYET

HEYBEPEHHOCTH B OTBETaX.

Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTEIbHO | «yIOBJIETBOPHTEIbHO» / «XOpOII0» / «32aYTEHO» «OTJIMYHOY» / «32aYTEHO)
» /He 3aYTEHO «32aYTEHO»
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9. YuedHO-MeTOAUYEeCKOe U HHPOPMAIHOHHOE O00ecTiedeHne THCHUTIITHHBI (MOTYJIs)

a) OCHOBHasl JIUTepaTypa:

1. bokwuii I'. b. Kpucrammoxumus. Yu. usn. - 3-e u3a., nepepad. u gom. - M.: Hayka, 1971. -
400 c.: nn. — B vanumunu B 6ubauorexe COI'Y: 10 sk3.

2. [Tyraues, B.M. Kpucrammoxumuss / B.M. IlyraueB. — KemepoBo: KemepoBckuii
rocygapctBeHHbeli  yHuBepcuter, 2013. — 104 c. — Pexum pgocryna: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=232461. — ISBN 978-5-8353-1322-8. — Tekct:
3JIEKTPOHHBIN.

3. bacanaes, FO.M. Kpucramiopusuka u kpucramioxumus / FO.M. bacanaeB; MuHucTepcTBo

oOpazoBanuss W Hayku Poccuiickori ®enepannu, DenepanpbHOe ToCyIapCcTBEHHOE OFOIKETHOE
o0Opa3oBaTeNnpHOE  YYpEXKJEHHE BbIcHIero  mpodeccHoHanpHOro  oOpazoBaHus  «KemepoBckuii
rocyfapcTBeHHbI yHuBepcuteT». — KemepoBo: KemepoBckuii rocygapcTBeHHblil yHuBepeuret, 2014, —
403 c.. WII. — Pexum JI0CTyma: o MOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=278304. — bubauorp. B k. — ISBN 978-5-8353-1712-7. —
TekcT: 2eKTPOHHBIN.

4, Mopnacos, .M. Kpucramnorpadus: yueOHoe anekrpornHoe uzaanue / JI.M. Mopaacos,
B.B. Crpokosa, 1.B. Xepuockuii; MunucrtepctBo oOpa3oBanusi u Hayku Poccuiickoii denepauuu,
TamOoBckMii TOCYAapCTBEHHBIN TexHUUecKui yHuBepcurer. — Tam6os: ®I'BOY BIIO "TT'TY", 2018. —
81 C.: TaluI., WIIL. — Pexum JI0CTyTIA: 1o MIOJITIIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=570376. — bubauorp. B k. — ISBN 978-5-8265-1995-0. —
TekcT: 2eKTPOHHBIMN.

5. Hosocenos, K.JI. OcnoBbel reomerpuueckoii kpucramiorpaduu / K.JI. HoBocenos;
MunuctepctBo obOpa3oBanus Poccuiickoit ®enepanmu, denepaibHOe TOCYIapCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeNnbHOE YUpeKJIeHUE BBICIIET0 0Opa3oBaHus «HamuoHanbHBIA HccneaoBaTenbcKuil ToMCKHiA
roCyJapCTBEHHBIN yHUBEpcUTET». — ToMck: M3aaTenscTBO TOMCKOrO MOMUMTEXHUYECKOTO YHUBEPCUTETA,
2015. - 73 ¢ : wm, Tabm, cxem. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=442772. — bubnuorp. B KH. — TEKCT: AIEKTPOHHBIH.

0) 10MOTHUTE/IbLHAS JIUTEepaTypa:

6. baraes, U.A. Kpucramiorpadus: obo3HaueHHEe U BBIBOJA KiaccoB cummeTrpun / M.A.
baraeB, A.A. baraeB; MunucrepctBo obpa3oBanusi U Hayku Poccuiickoit @enepaunu, HoBocubupckuit
roCyJIapCTBEHHBIN TexHu4Yeckuil yHuBepcuteT. — HoBocubupck : HI'TY, 2015. — 60 c.: w1 — Pexum
noctyna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=438293. — bubmnuorp. B
kH. — ISBN 978-5-7782-2740-8. — TekcT: 21eKTPOHHBIH.

7. boiiko, C.B. Kpucramnorpagpus u munepanorusi. OcHoBHble noHsTHs / C.B. boiiko;
MunuctepctBo o0pa3oBaHus U Hayku Poccuiickoit @enepanuu, Cubupckuit denepanbHblii
yHuBepcuteT. — KpacHospck: Cubupckuii ¢enepanbubiii ynusepcuter, 2015. — 212 c.: Tabm., ni. —
Pexxum pocryma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=435663. —
bubmmorp.: c. 190-194. — ISBN 978-5-7638-3223-5. — TeKcCT: 31€KTPOHHBIH.

8. O®pank-Kamenenkas, O.B. Kpucrammodusuka: [16+] / O.B. ®pank-Kamenenkas; CaHkT-
[lerepOyprckuii  rocynapctBeHHbl  yHuBepcuteT. — Cankr-llerepOypr: U3znarensctBo  CaHKT-
[TerepOyprckoro I'ocynapcrBenHoro Yuusepcuteta, 2016. — 84 c. : cxem., wi. — Pexum gocryna: no
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=457943. — ISBN 978-5-288-05673-4. —
TekcT: 2NeKTPOHHBIN.

9. Bbparuna, B.1. Kpucrannorpadus, Munepanorus u oooramieHue moje3HbX HCKOMaeMbIX /
B.. bparuna; MunucrtepctBo oOpa3oBaHusi u Hayku Poccuiickoit ®enepaunn, Cubupckuii
@enepanbHblii yHuBepcuteT. — Kpacnosipck: Cubupckuii enepanbhbliii yausepcuter, 2012, — 152 c. :
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http://biblioclub.ru/index.php?page=book&id=232461
http://biblioclub.ru/index.php?page=book&id=232461
http://biblioclub.ru/index.php?page=book&id=278304
http://biblioclub.ru/index.php?page=book&id=570376
http://biblioclub.ru/index.php?page=book&id=442772
http://biblioclub.ru/index.php?page=book&id=438293
http://biblioclub.ru/index.php?page=book&id=435663
http://biblioclub.ru/index.php?page=book&id=457943

Hi., CXEM., TaoI. — Pexum JIOCTyma: o MMOJITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=363881. — bubauorp. B ku. — ISBN 978-5-7638-2647-0. —
TekeT: 27eKTPOHHBIN.

10.  M3OpanHble THaBbl KPUCTAJIOXMMHUU M METOJbl H3YYEHHS] HaHOCTPYKTYPHUPOBAHHBIX
marepuanos / T.3. Jleiruna, P.E. ®omuna, A.M. I'yGaiinynnmuna, C.B. BogonbesnoBa; MuHHCTEPCTBO
oOpazoBanusi u Hayku Poccun, @DenepalibHOE TOCYJAapCTBEHHOE OIOJKETHOE 00pa3oBaTeIbHOE
yUpekJeHUE BhICIIEro oopasoBanus «Ka3zaHCKUI HAIlMOHAIBHBIA HCCIEA0BATEIHCKUN TEXHOIOTHISCKHUI
yHuBepcuter». — Kazanb: U3gatensctBo KHUTY, 2018. — 168 c.: uin. — Pexxum goctymna: 1no nojamnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=501173. — buGmuorp.: c. 162-163. — ISBN 978-5-
7882-2411-4. — TeKcT: DIEKTPOHHBIN.

11. CoBpeMeHHBIE METOJBl CTPYKTypHOro ananu3a BemectB / M.®. Kynpusnos, A.L.
Pynckas, H.b. KodanoBa u ap.; denepanpbHoe areHTCTBO 1Mo oOpazoBaHuio Poccmiickoit denepannw,
@enepanbHOe TOCYIapCTBEHHOE 00pa30BaTENbHOE  YYPEKICHHE BBICHIET0 MPO(ecCHOHATBHOTO
obOpazoBanus "HOxublll (denepanbHbli yHHBepcuTeT'. — PocroB-Ha-Jlony: M3marensctBo FOxHOTO
denepanpHoro ymmBepcurera, 2009. — 288 c¢. — Pexum gocryma: mo mnoxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241003. — bubauorp. B k. — ISBN 978-5-9275-0653-8. —

TekeT: 2eKTPOHHBIN.

12. Monuna, JI.H. Penrrenorpadus. KauectBennblii penrrenodazopsiii ananus: [16+] / JI.H.
MounuHa;  MuHuctepctBo  oOpasoBanusi U Hayku  Poccuiickoit ~ @enepanuu, TroMeHCKH
rocylapcTBeHHbIi yHuBepcuter, WuHctutyr xumun. — Troomenb: MW3natenbctBo TromeHCKOro
rocygapctBeHHoro ynuBepcutera, 2016. — 119 c.: mn. — Pexum nocrtyma: mo mommucke. — URL:

http://biblioclub.ru/index.php?page=book&id=567437. — bubauorp. B k. — ISBN 978-5-400-01316-4. —

TekeT: 2eKTPOHHBIN.
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B) nporpamMMHoe odecriedueHue u UHTepHeT-pecypchl

- HEOOXOMUMBINA a7l oOecriedeHus] JAHHOW TUCHUIUIMHBI KOMIUIEKT JHMIIEH3HOHHOTO U CBOOOIHO
pacrpoCcTpaHsIeMOro MporpaMMHOTO 00ECTIEYEeHHsI, B TOM YUCIIE OT€YECTBEHHOI'O MTPOU3BOJICTBA, a TAKKE
AJICKTPOHHBIC OMOIMOTEYHBIC CUCTEMBI, ¢ KOoTOphiMH Y COI'Y nMeeTcs neiCTBYIOMNNA TOTOBOD:

Ne HaunmeHoBaHue Ne noroBopa(;auueH3ust) Crpana
n/n NMPOU3BOJAUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
2 Windows 10 Pro for | No 4100072800 Microsoft | CIIIA
' Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft | CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft | CILA
' Products (MPSA) ot 04.2016r
v Windows 7 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
12 Cuctema TtectupoBanus Sunrav | Ne468 ot 03.12.2013  UII | Poccus
' WEB Class Cynrarynus P.T.(6eccpouno)
[Iporpammuoe obecnieuenue 1C: | Ne CJI/108 ot 29.08.2017 | Poccus
13 [Ipennpusitue. byxranrepckuii | (MakcuMyM-co(T) 6ecCpOUHO
' VYuer. Tunoas koHpurypamus 8
ceTeBasi BEpCHsl
Cucrema KOMITbIOTepHOHU | JInTieH3us FSF/Debian
14. BepcTku MikTex (CBobomHOE MPOrpaMMHOE
obecnieyeHue) (0eccpoyHo)
15. Kasperksy Endpoint Security 10 22.01.2024 Poccus
[IporpamMmHuoe obecnieuenue anst | CBoboHOE nporpammuoe | CIIA
16. pEaKTUPOBAHMSI ~ XUMHUYECKUX | obecneueHre(0eccpodHo)
dbopmyun Isis Draw
Cucrema moucka TekcToBBIX | Ne ot 22.01.2043 Poccus
17. 3aMMCTBOBaHUM (mefictButenen no 22.01.2025)
«AnTtumiaruar.BY3» ¢ OAO «Awntu-ILiaruary
ITporpammuoe obecneuenue 1C: | NeKII /108 ot 29.08.2017 c | Poccus
18. [Mpeanpustue 8.3 VYmpasnenue | OO0 «Makcumym»(OECCpPOUHO)
TOProBien
19. [IporpamMmmHoe obecnieuenue | NeCJ1./  Nel26., 01.07.2020r. | Poccus

30



1C:3apnnara u kaapsl | KMAKCUMYM-
roC.yupexaeHus 8 CODT» GeccpodHo
20 [IporpammHuoe obecrieuenue | NeCJl/76 01.03.2017r. | Poccus
' 1C:610/KeT. «MakcumMyM-cot» (6eccpodHo)
ABTOMaTu3uMpoBaHHas cucteMa | CBUIIETEIbCTBO o| COry
«Ynupasnenue —lekanat bBPCy» rOCYJIapCTBEHHOM PETUCTpaLU
21. IporpaMMbI JUTS OBM
Ne2015611830 oT
06.02.2015r.(6eccpoyHo)
[Mporpamma st OBM  «bank | Pazpabotka cory | cory
BOIIPOCOB TUISE KoHTpoutst | CBUIETENIbCTBO 0
3HaAHUI» rOCyAapCTBEHHOM pEerucTpanuu
22.
MPOTPAMMBI JUIst 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInansr BO Ne2191-24, or 12.01.2024 r. | Poccus
23. (Tex.mogmepxka a0 26.02.2025
r.) OO0 JIMMUC
[Tnaner CIT1O 12.01.2024 Ne2192-24 | Poccus
24. (mommucka H OOHOBIEHUS J0
16.02.2025)
I1O JlabopaTtopun MMUC Nel157-23 ot 29.03.2023 OOO | Poccust
o5 (Hdexanar, IIK, Bemomoctn, | IMMUC
' TectupoBanue, UHTEpPHET
pacuivpeHue u ap.)
2% VSDESK Ne 210406/01 ot 06.04.2021r. | Poccus
' NIT U,A.Cepreesuu
27 «["amaxkTuka» OO0O TI'anaktuka UT norosop Ne | Poccus
' 120320/J1/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO l'anaktuka UT norosop Ne | Poccust
28. AEKTPOHHOTO 120320/1/A ot 14.03.2022
JOKYMEHT0000poTa
29 MOODLE becmnatnoe CHIA  (GecnmatHOE
' poccuiickoe)
30 «["anaktuka PY3» Jlunensus 6eccpounas Poccus
31 Jlnunblii kabunet abutypuenta | Jlunensus 6eccpouHas Poccus
32 JInunbIiA kaOuner | JIunensus OeccpouHas Poccus
' CTYIEHTa/COTPYTHUKA
DNeKTpOHHAas oubnmoteka | https://dvs.rsl.ru Poccus
33. IHccepTalui U aBTropedepaToB | TpeOyeTcst — permcrpanuss B
PI'b(OB/] PI'B) o6ubmmorexke COI'Y
DBbC"YuuBepcuTeTcKas https://biblioclub.ru Poccus
34. 6ubmuoreka ONLINE" Tpebyercs  perucrtpauus B
o6ubanoreke COI'Y
ObC «Hayunas »snektponnas | http://elibrary.ru. Poccus
35. 6ubmmoreka eLibrary.ru» TpebGyercs  peructpauus B
o6ubnmorexke COI'Y
36 VYuuBepcanpHas 06a3 maHHbIX | https://dlib.eastview.com CIIA
' East View
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OBbC «KoucyapTant crymenTa» | http://www.studentlibrary.ru Poccus
CryneHueckas anekTponHas | TpeOyercss — perucrpanus B
OoubnMoTeka Mo MeaunuHCKOMy | ounbmuorexke COI'Y
37. u (bapmMareBTHUECKOMY
o0pa3oBaHWIO, a TaKke IO
€CTeCTBEHHBIM U TOYHBIM
HAyKaM B IICJIOM.
3BC «tOpaiit» - | www.biblio-online.ru Poccus

06p330BaTCJ'IBHaﬂ

cpena, | Tpebyercs

peructpauusi B

BKJTIOYAOIIIAS BUpPTYaJbHBIN | Oubimoreke COI'Y
38 YUTAIBHBI 3aJ1 Y4eOHUKOB W
' y4eOHBIX TOCOOMII OT aBTOPOB
u3 Beaymwx By3oB Poccum mo
BCEM HaIpaBJICHUSM u
CIICIMATIBHOCTSM
39 KOII (nomen Ha sHIEKCE) becrimatnoe  (mepeBenen B | Poccus
' PEXKUM ITPOCMOTPA)
40. Pyclapn OecriaTHO® Poccust
41, ViPNet Poccust
42. BKC OtxkpsiToe 1O OecriaTHOE
IIpogeccuonanbubie 6a3bl JaHHBIX U UHTEpHeT-pecypcebl:
OnekTpoHHass  OuOnmoTeka  y4eOHBIX http://www.chem.msu.su/rus/elibrary/

MaTCpHraJIOB IO XMMHHU

Xumunyeckuit nopran Chemport.ru

http://www.chemport.ru

Hayuno-nonyiisipHbIi KypHan «XUMHS U
YKU3HB»

https://www.hij.ru

AHamutnyeckas XxuMua. baza JaHHBIX

https://www.freechemistry.ru/

Mendeleev.info — o xumuu u xuUMHKax

https://mendeleev.info/

DopMyJIbHBIN yKa3aTellb NpenapaTuBHBIX
CHHTE30B OPraHUYECKUX COCTMHEHUN

http://www.orgsyn.narod.ru/

Amnanutunyeckas xumus B Poccun

http://www.wssanalytchem.org/ default.aspx
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10. MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHue TUCIHHIINHBI (MOTYJIs1)

HauMenoBanue moOMeEIIEHUH HJIs TPOBENCHUS BCEX BHIOB Y4eOHOM |Anpec (MECTOMOIOKEHNUE)

NESTeIbHOCTH, IPEJYCMOTPEHHOM Y4eOHBIM IUIAHOM, B TOM YHCIIE | IOMEIEHU Ui

NOMEILLEHUSI Ul CaMOCTOATEIbHOW pabOThl, € YyKa3aHWEM IIEPEYHs |[IPOBEJCHUS BCEX BUJOB

OCHOBHOI'O 00OpYZ0OBaHUs, yueOHO-HAIVIAAHBIX TOCOOUH U UCIOIb3yeMOro | ydueOHOM NeSITebHOCTH,

IPOTPaAMMHOTO 0OecTieueHHs IIPElyCMOTPEHHOMN
y4eOHBIM IIJIaHOM (B ciTydae
peanuzanuu
oOpazoBarenbHON
IporpaMmMbl B CETEBOM
bopme JIOTIOJIHUTEIIBHO
YKa3bIBaETCs
HalMEHOBaHUE
OpraHu3any, ¢ KOTOpOH
3aKJIIOYEH JI0rOBOP)

Y4eOHbIC ayaUTOPHHM JJIsi TPOBEICHUS 3aHATUW JICKIIMOHHOTO THUNa, |Poccmiickas ~ Denxeparnus,

CEMMHAPCKOI'0 THIA, KypCOBOTO MPOEKTUPOBAHUS (BBIIOIHEHUS! KypCcOBBIX | 362025, Pecny6nuka

paboT), TPYNIOBBIX M UHAMBUAYAJIbHBIX KOHCYJIbTAalMW, Tekyuiero |CeBepHas Ocetus —

KOHTPOJSI M NPOMEKYTOUYHOW aTTecTallid, a TaKKe CaMOCTOSTENbHOU | AaHus,

paboThl 00y4JaOUIMXCS: MPENOJaBaTeIbCKH CTOM, CTYJN, CTOJNBI U CTYNbS |TOopoja BiannkaBkas,

Ui o0yyaromuxcs, kapeapa. yi. BarytuHa,

Oo6opynoBanue: Ilpoektop Epson EB — 735Fi. Komruiekt mocraBku: |gom — 44-46, y4eOHBIN

(KperuieHue A NPOEKTOpa, ILIHYP MHMTAHUS HPOEKTOpa, MAarHUTHO-|Kopiyc Ne 7,

mapkepHas jocka — d1mr, Hoyr6yk  «AMCHUDRJITEXHO» - lmt|aym. Ne 604

C IIPOrpaMMHBIM O00OECIIE€YEHHUEM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYNOM B

AJIEKTPOHHYIO H(OpMAIMOHHO-00pa3oBaTenbHyo cpexy COI'Y.

ITporpammuoe obecmeuenue: Windows 7 Professional, Office Standard

2016, Cucrema TtectupoBanuss Sunrav  WEB  Class, Cucrema

KOMITBIOTEPHON ~ BEPCTKHU MikTex, Kasperksy Endpoint Security,

[TporpaMmmMHoOe oOecnieueHHe ISl PElaKTUPOBAHUSI XMMHUYECKUX (HOpMYI

Isis Draw, Cucrema MIOUCKA TEKCTOBBIX 3aMMCTBOBaHUM

«Antumnaruat.BY3», Ilporpamma ans OBM  «bank BompocoB s

KOHTpoJs 3HaHui», VSDESK, Venyru cBszu (nocTynm K ceTH MHTEPHET),

MOODLE, Jluunblii kabuneT cryneHTa/corpynnuka, KOII (momen Ha

suaekce), Pyclapa, ViPNet

VYueOHbIE ayauTOpUM JJIS TIPOBEICHUS 3aHATUM JICKIIMOHHOTO THIA, | Poccuiickas ®denepanus,

CEMHHApCKOr0 THUIA, TPYNIOBBIX M WHAMBHUIYaJbHBIX KOHCYJIbTalMi, 362025, Pecnybnuka

TEKYIIero KOHTPOJS M NPOMEXKYTOYHOM arrectaumu, a TaKkxe|CeBepHas Ocetus —

CaMOCTOSITENIbHOW paboThl 00yJaromuXcs: NPenojaBaTelbCKUil CTOM, CTYII, | ATTaHus,

CTOJIBI U CTYJbS 17151 o0yvarommxcs, kadeapa. ropoa Brnanukaskas,

O6opynoBanue: Ilpoektop Epson EB — 735Fi. Kommiekt mnocraBku:|yn. Baryruna, nom 44-46,

(kperyeHue Uis TPOEKTOpa, LIHYp MUTAaHUS MPOEKTOpa, MAarHuTHO-|y4eOHbIi kopmyc Ne 7,

mapkepHas jocka — lmr, Hoyroyxk  «AMCHUDJITEXHO» - lmr| ayx. Ne 606

C IPOTPaMMHBIM 0OECTIEYeHHEM, BBIXOJIOM B ceTh HTEpHET U JOCTYIOM B

AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbhyto cpeny COI'Y.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard

2016, Cucrema TtectupoBanus Sunrav.  WEB  Class, Cucrema

KOMITBIOTEPHON ~ BEPCTKHU MikTex, Kasperksy Endpoint Security,

[TporpamMHoe obecrieueHne Al PEeJaKTUPOBAHMUA XUMHUYECKUX (opmyi

Isis Draw, Cucrema IIOHCKa TEKCTOBEIX 3aMCTBOBaHUN
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«Antumnarnar.BY3», Ilporpamma nns OBM  «bank BompocoB s
KOHTpoJs 3HaHui», VSDESK, VYemyru cBsi3u (DocTynm K ceTH MHTEPHET),
MOODLE, Jlnunenii kabuner cryaeHta/corpyanuka, KOII (momen Ha
supekce), Pyclapa, ViPNet

JlaGoparopuss Opranuyeckoil XWUMHHM Uil TPOBEACHUS HAYYHO-
UCCIIEIOBATEIbCKOW pabOThI, KYypCOBOTO IPOCKTUPOBAHUS, BBITOIHEHHUS
BBIMYCKHBIX KBaJM(UKAIIMOHHBIX PabOT, TPYNIOBBIX M WHAMBHAYAIbHBIX
KOHCYJIbTAallMi: IpenofaBaTeIbCKUM CTON, CTYJ, CTOJBl WU CTYJbsS MJid
oOyyJaronuxcs.

Oo6opynoBanue: IlepcoHabHBIN KOMIIBIOTEP B KOMIUIEKTE C IIPOIPaMMHBIM
o0OecrieueHreM, BBIXOJOM B ceTh MHTEpHET W OCTYNOM B 3JIEKTPOHHYIO
uH(popMaIlnoHHO-00pa3oBarensHy0 cpexy COI'Y,

[Tpoektop Epson EB-735F1 KowmmiekT mnoctaBku (KperwieHHe it
IIPOEKTOpa, IIHYp NUTaHus) — 1 mrT.,

Hoyt6yk ITpoussogutens 000 "AUCHUIJITEXHO" — lmir.,
[Mporpammuoe obGecnieuenue: I[Iporpammuoe obecreuenue: Windows 7
Professional, Office Standard 2016, Cuctema tectupoBanus Sunrav WEB
Class, Cucrema xommnbtotepHori Bepctku MikTex, Kasperksy Endpoint
Security, IIporpaMmHoe oOecrieueHHe IS PEAaKTHPOBAHUS XUMHUCCKHX
dopmyn Isis Draw, Cucrema TOHMCKAa TEKCTOBBIX 3aMMCTBOBAaHUMN
«Antunnaruar.BY3», Ilporpamma g OBM  «bank BompocoB uist
KoHTpoJs 3HaHui», VSDESK, Yemyru cBsi3u (DocTym K ceTH MHTEPHET),
MOODLE, Jluunblii kabuner cryaeHTta/corpynnuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet

JlaboparopHoe oGopynoBanue: Illkad BoITsKHON ¢ moaBoaoM Boabl 1IB
HBK 900IIVIACT+ ¢ cantexnukoi — 2mr. CymumnbHbld mkadp LOIP LF-
120/300-VS1 (440x465x430mm, 300 C, Bentwistop — lmr.  Becbl
nabopaTtopusbie ekTponnsie BM5101 — 1 mrt.,,pH-metp 150 MU — 1 1.,
Memanka MarHuTHass C TOJOTPEBOM M HHUQPPOBBIM TEPMOPETYIATOPOM
Kommnext Heidolf — 1 mt. Peppakromerp UPD-454B2M (c nmoacBeTkoit u
nor. mkanoif) — 1 wr., Kongykromerp mopratususiiit OHAUS ST300C-B
— 1 ., HarpeBatensHas muta ES-H3040 — 1mr., Xononaunpank MuHCK
2808 — lmr

Poccuiickas denepanus,
362025, Peciybnuka
CeBepHast Ocertus -
Ananws,

ropoxa BnanukaBkas,

yn. Baryruna, nom 44-46,
yaeOHbIi kKopryc Ne 7,
aya. Ne 111

Jladoparopusi ®du3uyeckoi, KO/LUIOMAHOW XUMHUM I TPOBEIACHUS
3aHATUI CEMHHApPCKOrO THIA, JaOOpaTOPHBIX 3aHATUH, KypCOBOIO
NPOEKTUPOBaHUS  (BBIMOJIHEHUS KYpPCOBBIX  paboOT), TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYIbTAIllMi, a TakKe CaMOCTOSITENbHON paboThI
00ydJaronuxcs:

IPEenoJIaBaTeIbCKUI CTON, CTYyJd, CTOJIBI M CTYJbS JUIs OOy4aroIimxcs,
1ab0paTOpPHBIE CTOJIBI, KJIACCHAs JOCKA.

Ob6opynoBanue: [lepcoHabHBIA KOMIBIOTEP B KOMITJIEKTE C POTPAMMHBIM
o0OecrieueHreM, BbIXOJAOM B ceTh VMHTEpHET M JOCTYHNOM B 3JIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbHyto cpeny COI'Y,

[Tpoexktop Epson EB-735F1 KowmmiekT mnoctaBku (KperwieHHUe it
MPOEKTOpa, MIHYp MUTaHUs) — 1 1mIT.,

Hoyt6yxk [pomssoaurens OO0 "AUCUDJITEXHO" — 1mr.,
[Iporpammuoe obecneuenne: [Iporpammuoe obGecneuenue: Windows 7
Professional, Office Standard 2016, Cuctema tectupoBanus Sunrav WEB
Class, Cucrema xommbtorepHoit Bepctku MikTex, Kasperksy Endpoint
Security, IIporpammHoe oOecricueHHe s PEIAKTUPOBAHUS XHUMHUYCCKHX
dopmyn Isis Draw, Cucrema TOHMCKAa TEKCTOBBIX 3aMMCTBOBAHUUN
«Antumnarnat.BY3y», Ilporpamma mgmsi OBM  «bank BompocoB  ist

Poccuiickas
362025, Pecybnuka
CesepHast Ocerus
Ananug,

ropon Bianukaskas,

yi. Barytuna, nom 44-46,
yueOHbIN kopmyc Ne 7,
aya. Ne 114

denepanus,
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KoHTpoJis 3HaHui», VSDESK, Ycmyru cBsi3u (IOCTYN K CETH MHTEPHET),
MOODLE, Jluunslii kabuHer cryneHTa/coTpynnuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet

JlaboparopHoe obopynoBanue: : Illkad BeITsKHON ¢ TIoaBOAOM Bojb! 11IB
HBK 900IIJIACT+ ¢ canTexHukod — 1mT.,YueOHO-T1a00paTOpHBIN
KoMIUIeKC "®u3nueckas U KoyutougHas xumus'" — 1 mr.

[Teur mydenpnas DKIIC-10 — 1 mr. Hedenomerp «HOM»-1 miT.
Konnykromerp «3Oxcnept -002-6H» -lmt. Jlaboparopusiii nonomep «M-
510»-1 mwr. pH-MeTp-muumuBossT™MeTp «pH-150MU»-2 mit. PedpakTomeTp
«PD®-454y - 1mt. Memanka marautHas «I[13-6110» ¢ mogorpeBom-2 mIT.
®dotomerp 30M3 KOPK-3-01 - 1 mr. Mukpockon OHHOKYJISAPHBIT
"Mukmen-1"- 1 mr. Ananuzarop «@moopat 02-2M» - 1 wt. bansa BoasHas
neyxmectHass UT-4302E ULAB — 1 mt. Criekrpodorometp I19-5300BU —
1 wr. HarpeBarenpnas tumra ES-H3040 — 1 mr. Lenrpudyra Tagler
HacToJIbHAs J1abopartopHas meauuHckas mo TY — 1 mr.  [Tonspumerp
kpyroBoit CM-3 -1mr. Becol ananmutinaeckue SHINKO HT 84RCE — 1 mt.
Becsl Texunyeckne M-ER — 3 mr. Cymunshsiii mkag IC-80-01-CITY — 1
IIT.

JlaGoparopus Pu3HKO-XUMHYIECKUX MeETO/10B HccjIe0BaHNA,
KypCOBOTO IPOEKTUPOBAHMS, BBINOJIHEHHUS MarucTepceux AuccepTaluid,
BBIITYCKHBIX KBAJIM(PUKALMOHHBIX padOT, IPYNIOBBIX U WHAMBUIYAIbHBIX
KOHCYJIbTAllMM: MpenofaBaTeIbCKUA CTON, CTYJ, CTOJNBl WU CTYJbsS MJIs
oOyJaromuxcs.

Ob6opynoBanue: [lepcoHanbHBIN KOMIIBIOTEP B KOMIUIEKTE C IIPOIPaMMHBIM
o0ecrieyeHneM, BBIXOJIOM B CeTb VIHTEpPHET M OCTYNOM B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny COI'Y,

[Tpoektop Epson EB-735Fi KommiekT mnocraBku (KperwieHHe I
IIPOEKTOpA, IMIHYp NUTaHus) — 11mT.,

Hoy16yk ITponssoaurens OO0 "AVUCUBJITEXHO" — lmr.,
[Mporpammuoe obGecnieuenue: I[Iporpammuoe obecreuenue: Windows 7
Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB
Class, Cucrema xommbrotepHori Bepctku MikTex, Kasperksy Endpoint
Security, IIporpammuoe oOecrieueHUe JUIs PEIAKTUPOBAHHS XMMHUYECKUX
dopmyn Isis Draw, Cucrema TOHUCKAa TEKCTOBBIX 3aMMCTBOBAaHUMN
«Antumnarnar.BY3», Ilporpamma pms OBM  «baHk BompocoB i
KOHTpoJs 3HaHui», VSDESK, Venyru cBsizu (nocTynm K ceTH MHTEpHET),
MOODLE, Jluunslii kabuHer cryaeHTa/cotpyanuka, KOII (momen Ha
sunekce), Pycl'apn, ViPNet

JlabopaTopHoe obopynoBanue: doTokonopumeTp ¢ Habopom kroBeT KOK-
3-01, 30M3 c Habopom kroBeT — 1T, Beckl 1abopaTopHbIe 371€KTPOHHBIE
BM5101 — 1 mt., Becst ananutnueckue SHINKO HT 84RCE ¢ moBepkoit
— lmr., pH-merp 150 MU — 1 mt., Memanka MarHuTHas ¢ IOJOrpeEBOM U
nugposbiM TepmoperyiasitopoMm Kommiiekr Heidolf — 1 mt. PedpaxTomerp
NP®D-454b62M (c moacBeTkor u jon. mkanoit) — 1 mr. UV-1650PC UV-
VISIBLE SPECTROPHOTOMETER (SHIMADZU) CnekrpodoTomerp
BUAMMOI 00acTH ¢ mporpaMMHbIM obecrieueHueM -1 mr., Kongykromerp
nopratuBHelii OHAUS ST300C-B — 1 mr., HarpeBarensHas murta ES-
H3040 -lwmr.,, VYcranoBka "BioLogic Science Instruments SP-50" c
HabopoMm 3JIEKTPOJIOB (DnexTponbt pabouwue: TJIATUHOBBIM,
CTEKJIOTPapUTTOBBIH, DIEKTPO]I CPAaBHEHMSI XJIOpCEPEOPSHHBIN)— 11T

Poccuiickas ®enepanysl,

362025, PecniyOiuinka
CesepHas Ocerus
Ananws,

ropoa BranukaBkas,

yi. Baryruna, nom 44-46,
yueOHbIi kopmyc Ne 7,
aya. Ne 318
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JlaGoparopusi TOHKOro OpraHuYecKoro CHUHTe3a JIsI TPOBEICHUS
HAYYHO-UCCIIEIOBATEIILCKOM ~ paboOThl,  KypCOBOIO  MPOEKTUPOBAHHMA,
BBIMIOJTHEHUS] BBIIYCKHBIX KBaJM(UKAIIMOHHBIX PAa0OT, TPYMIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIbTAIMA: MIPET0/1aBaTeIbCKUI CTOJ, CTYI, CTOJIBI U
CTYJIbS 1151 OO yUaIOIIUXCSL.

O6opynoBanue: IlepcoHabHBIN KOMIIBIOTEP B KOMIUIEKTE C IIPOIPaMMHBIM
oOecrieueHreM, BBIXOJAOM B ceTb VHTEpHET W IOCTYNOM B 3JIEKTPOHHYIO
uH(pOopMaIlMoOHHO-00pa3oBarenbHyt0 cpexy COI'Y

[Tporpammuoe obecneucnue: IIporpammuoe obGecreuenue: Windows 7
Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB
Class, Cucrema xommbrorepHoii Bepctku MikTex, Kasperksy Endpoint
Security, IIporpamMmmHoe oOecrieueHHe IS PEAaKTUPOBAHUS XUMHUECKHX
dopmyn Isis Draw, CucremMa TOHMCKAa TEKCTOBBIX 3aMMCTBOBaHUI
«Antumnaruar.BY3», Ilporpamma ans OBM  «bank BompocoB uid
KoHTpoJis 3HaHui», VSDESK, Ycnyru cBs3u (IOCTYNm K CETH HMHTEPHET),
MOODLE, Jluunsiii kabuHer cryaeHTa/coTpyanuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet

JlaboparopHoe obopymoBanue: Illkad BBITSHKHON IETHPHOMETATUNICCKHIA
JIAB-M 1IB ME- 3mt. Xpomaro-macc-criekrpomeTp ThermosScientific —
lmr. Peaktop mis doroxumuueckoro cuHTe3a Lucent360 Advanced
package, HepatoChem — lmr. Becol ananutuuyeckne A&D HR-150 AZG
(152r, 0,1 mr, aBTOoKaIOpoBKa) (¢ moBepkoi) — lmr. pH-meTp 150 MU — 1
mT. Memranka MarHUTHasE C MOJOTPEBOM M ITU(GPOBBIM TEPMOPETYIATOPOM
Kommuekt Heidolf — 4 mt. Poraunonnsnii ucnapurens Hei-VAP Value —
3mr., HarpeBarenpHas tumrta ES-H3040 -2mr. Illkad cymmmsHBIN
koHBeKIHMOHHBIH [11C-40-01 — 1mt. Bakyym-cymmibablii mkagp CIIT-200 —
lwr.  Hupkymsiuvonnsiid  oxymaautens Huber KISS K25 .
Membpannsiii BakyymHblid Hacoc KNFN 842.3 FT.18n — lwmt. YacToTHBIM
npeoOpaszoBarenp Altivar ATV310HU30N4E L. Hcrounuk
6ecniepedoiinoro nutanus APC by Schneider Electric Smart-UPS SRT
6000VA R — 1mr. Komnencorpadp OH 814 — lmr. [Torenmmocrar SP 50 —
1. [Teus mydensnas CHOJI — 1.

CeBepHas Ocertus
Ananusg,

ropoa Branukaskas,

yn. Baryruna, nom 44-46,
yaeOHbIi kKopryc Ne 7,

aya. Ne 608

Komnbrorepnsblii kjacc:

NPENOIaBaTeIbCKUI CTOJ, CTYJ, CTOJNIBI M CTYNbS JUISI OOYYaroIIuXcs,
KJIaCCHAs JI0CKa.

Ob6opynoBanue: MHTepakTHUBHOE MYJIbTUMEIUNHHOE 000pynOBaHHUE (JIOCKa,
MPOEKTOP), KOMITBIOTEPHI Ui KOMITBIOTEPHOTO KJlacca B KOMIUIEKTE - C
IPOTpaMMHBIM OO€CliedeHHEM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYNoM B
ANIEKTPOHHYI0  MHGOPMAIIMOHHO-0Opa3oBaTenbHyto  cpeny  COT'Y.
OO6nyyarenb-pelupKyIsaTOp BO3AyXa YJIbTpaduoIeTOBbIM OaKkTepUIUIHBIN
OPVYB-3-5-"KPOHT"- 1 .

ITporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema TtectupoBanms Sunrav  WEB Class, Cucrema
kommbioTepHoii  Bepctku  MikTex, Kasperksy Endpoint  Security,
[IporpamMmmHoe oOecnieueHue sl PelaKTUPOBAHHS XMMHUYECKUX (HOpMYI
Isis Draw, Cucrema MIOUCKA TEKCTOBBIX 3aMMCTBOBaHUIi
«Antunnaruat.BY3y», Ilporpamma misi OBM  «bank BompocoB  ist
KOHTpoJs 3HaHui», VSDESK, VYenyru cBsi3u (DocTynm K ceTH MHTEPHET),
MOODLE, Jluunslii kabuHer cryaeHTa/coTpyanuka, KOII (momen Ha
sapekce), Pyclapa, ViPNet.

Poccuiickas
362025,
Cesepnas
Ananus,
ropon Bianukaskas,
yi1. BaryruHa, nom
yueOHbIN Kopmmyc Ne
Ne 602

Ocetus

Denepanns,
PecniyOnuka

44-46,
7, ayn.

BHﬁHI/IOTeKa, B TOM YHCJ€ YHUTAJIBHBIN 3aJ: CTOJBl U CTyJbA IUIA
06yanOIHHXCH; KOMITBIOTCPBI B KOMIIJICKTC C IMporpaMMHBIM

Poccuiickas
362025,

Denepanus,
PecnyOnnika
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o0OecrieueHreM, BBIXOJAOM B ceTh MHTEpHET M OCTYNOM B 3JIEKTPOHHYIO
uH(pOpMaLMOHHO-00pa3oBarenbhyio cpeny COI'Y.

[Tporpammuoe obecmeucnue: Windows 7 Professional, Office Standard
2016, Cucrema TtectupoBanuss Sunrav WEB  Class, Cucrema
KOMITBIOTEPHON  BEPCTKHU MikTex, Kasperksy Endpoint Security,
[TporpamMHoe obecrieueHne Asi PeJaKTUPOBAHHUS XUMHUYECKUX (hopmyi
Isis Draw, Cucrema MOKCKA TEKCTOBBIX 3aMMCTBOBaHUMN
«Antumnaruat.BY3», Ilporpamma mns OBM  «bank BompocoB i
KoHTpoJisa 3HaHui», VSDESK, Ycnyru cBsi3u (IOCTYN K CETH MHTEpHET),
MOODLE, Jluunsiii kaOuHer cryaeHTa/cotpyanuka, KOII (momen Ha
sanekce), Pycl'apn, ViPNet.

CeBepnas  Ocetus
Ananns, T.
Leperenn/BaryTuHa,

16/19

Brnanukapka3s,

.

IMomemenusi 1Jisi XpaHeHMs M NPOPUIAKTHYECKOT0 OOCIYKUBAHUS
Y4eOHOro 000pya0BaHusl

O6opynoBaHue: CHEIHATU3UPOBAHHAS MeOeb, CTEIUIAXHU I XPAHCHHS
y4eOHOTr0o 000pY1I0BaHHS;

HoyrOyk Acer Aspire ¢ mporpaMMHBIM OOECIIEYCHHEM H BBIXOJOM B
VHTEepHET M JIOKAJIbHYIO CETh, JOCTYIIOM K MH(POPMAIMOHHBIM Pecypcam,
AIIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTEIFHON Cpelle YHHBEPCHTETA, K
0a3aM JaHHBIX ¥ HH(OPMAIIMOHHO-CIIPABOYHBIM CHUCTEMAaM.

CriennanpHbple MHCTPYMEHTHI, TEXHHYECKasl JOKYMEHTAIMsi ¥ HHBEHTapb
JUIst 00CITy>KUBaHUs yueOHOro 000pyI0BaHus.

Poccuiickas
362025,
CesepHnas
Ananmus,
ropoJ BianukaBkas,
yi. Baryrtuna, nom
yueOHbIN Kopimyc Ne
Ne 607A

Denepanus,
Pecmy6nuka
Ocerus

7, ayn.

44-46,
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