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IIporpammMa coctaBiieHa B COOTBETCTBMM ¢ DenepasbHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
crangaproM 1o HampasieHuio 04.03.01 Xumus (ypoBeHb OakanaBpuata), YTBEPXKACHHBIM INPHUKA30M
MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 utons 2017 roga Ne671, yueGHbIM
IUTAaHOM HOJrOTOBKU OakanaBpa mo HampasieHuto 04.03.01 Xumusi, yTBepKACHHbBIM YUEHbIM COBETOM
OT'BOY BO «COT'Y» (mpotokon Ne 9 ot 27.04.2023 1.).

CocraBuTens: K.X.H., nonedT @.A. Araesa

Pabouas npoepamma oucyuniunvl npuHAmMa 6 cocmase 0CHOBHOU NPOpecCUOHATLHOU 06PA308aMeENbHOU
npocpamMMul peuteHuem yienoz2o cogema (npomoxon Ne 9 om 27.04.2023 2.).



1. CTpykrypa, u 0011asi TPYA0EMKOCTh JUCHHUILIHHbI
OO6u1ast TpyI0EMKOCTh AUCITUILIUHBI COCTABJISIET 2 3a4eTHBIX eauHull (72 yaca).

Ounas dhopma 00yueHus

Kype 3
Cemectp 6
Jlexuun 34
[IpakTrueckre (CEeMUHAPCKUE) 3aHATUA -
JlabopaTopHbie 3aHATHUS 34
Koncynbranun -
HToro ayauTopHBIX 3aHATUI 68
CamocrosTenbHas pabora 40

KypcoBas pa6ora -

dopMa KOHTPOJIA

AK3aMEH i
3auer 6 cem.
OO0111e€e KOJIMYECTBO YaCOB 108

2. Ilesin ocBOEHMS TUCHHMIINHBI

Llenpro OCBOEHUsI NUCLUIUIMHBI «BBeleHHE B XMMHIO TBEPAOrO TEJa» SIBJISETCS
yrayOJe€HHOE H3yYEHUE XHMHUHU TBEPIbIX MaTepHalioB, (OPMUPOBAHUE Y CTYIECHTOB
NpPEICTaBICHUNA O CHUHTE3e, CTPYKType, CBOWCTBaX M TNPUMEHEHUHU TBepAO(Dha3HbIX
MaTepHalioB, a TAKKE COBPEMEHHBIX METOJaX X aHAIM3a.

[Iporpamma mnpegHa3HaueHa s CTYACHTOB (paKyabTeTa XUMHUHU, OHOJOTHH U
OMOTEXHOJIOTMH, HAPABJIECHUS TOATOTOBKHU «XUMUS».

[enstMu OCBOECHHS TUCLMIUIMHBI SIBJSFOTCS:

- [lonmyueHne HOBBIX CBeJeHUI O croco0ax pa3pabOTKH HOBBIX (PYHKIIMOHAIBHBIX U
KOHCTPYKITMOHHBIX MaTepuaiioB; (26.006 IIpodeccrnonanbubiii crangapt «CHoenuanucT mo
pa3paboTKe HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTE€pUaJIOB», YTBEP)KIECHHBIH
pukazoM MUHUCTEpPCTBA TpyAa M COUMAIBHOW 3amuThl Poccuiickoint @enepanuu ot 8
ceHtsiops 2015 r. Ne 604n (3apeructpupoBaH MUHHCTEPCTBOM IocTulMU Poccuiickoit
®enepanuu 23 centsadps 2015 r., peructpanuonnsiii Ne 38984);

-[IOHUMAHHUE COBPEMEHHBIX MPEICTABICHUN O CTPOEHUU U CBOMCTBAX HEOPIaHMUYECKUX

BCIICCTB, BI)Ipa60TKa OKCIICPUMCHTAJIbHBIX HABBIKOB, HGO6XOI[I/IMI)IX JJ1 OCYHICCTBJICHU A



npoBeJeHUss PadoT 1Mo 00paboTKe M aHajdu3y HAyYHO-TEXHUYECKOW HWHpopmanuu u
pesynbraroB uccnepaoBanuii (40.011 Tlpodeccuonansupiit crangapt «CrenuaiucT Mo
Hay4YHO-HCCIIEOBATENbCKUM U OMBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEP KICHHBIN
npukazoM MUHUCTEpPCTBA TpyAa M COLMaIbHOM 3amuThl Poccuiickoir @enepanuu ot 4
mapra 2014 r. Ne 121n (3apeructpupoBaH MuHHCTEpCTBOM locTULMU Poccuiickoit
®enepanuu 21 mapra 2014 r., peructparmonnsbiii Ne 31692).

3. Mecto nucuumiinnbl B ctpykrype OITOII 6akanaspuara 04.03.01 Xumusi.

b1.B.JIB.05.01

JInsi u3ydeHus: NAaHHOTO Kypca CTYIEHThl JOJDKHBI BIAJETh 3HAHUSIMHM OCHOB
HEOPraHu4eckor u (PU3NYECKON XUMUU, KPUCTATIIOXUMUHU.

JlaHHasT ~ OUCUMIUIMHA TOTOBUT  CTYJEHTOB K  BBIINOJHEHUIO  BBITYCKHOU
KBATM(UKAIMOHHON pabOThI, JOIMOJHAET 3HAHUS O COBPEMEHHBIX METOJaX Hay4YHBIX
HUCCIICJOBAaHUMN.

(«Heopranmueckas xumus» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5;
OIIK-6; «Aramutnueckas xumust» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-4; OIIK-6;
«Oprannyeckas xumus» -YK-8; OIIK-1; VK-4; YK-1; YK-2; OIIK-6; YK-6; OIIK-5; OIIK-
2; OIIK-3; «®usnueckas xumus» - YK-8; OIIK-1; YK-4; VK-1; YK-2; OIIK-2; OIIK-6;
YK-6; OIIK-5; OIIK-3; OIIK-4):

YK-1. CriocoGeH oCylIecTBIsATh TOUCK, KPUTHUECKUN aHAIU3 U CUHTE3 HHPOpMAIIUH,
MPUMEHATH CUCTEMHBIA TTOAXO/I JIJIsl PEIISHUS TTIOCTABJICHHBIX 3a]1a4;

YK-2. Cnocoben omnpeaensaTh Kpyr 3aja4 B paMKax MOCTaBJICHHOW 1IN U BEIOMPATH
ONTUMAJIbHBIE CIOCOOBI WX PEIICHUs, WCXOAs W3 JEHCTBYIONIUX TPABOBBIX HOPM,
MMEIOLIUXCSl PECYPCOB U OTPAHUYEHUM;

VYK-4. Crioco0GeH ocylecTBIATh J1€J0BYI0 KOMMYHUKALMIO B YCTHOM M MUCHbMEHHOM
dbopmax Ha rocyaapcTBeHHOM s3bike Poccuiickoit ®enepanun ¥ MHOCTPAHHOM(BIX)
Aa3bIKe(ax);

YK-8. Cnocoben co3gaBaTb W TOAJCPKMBATh B TOBCEIHEBHON JKHM3HU U B
npoecCHOHATBHON  JIEITEIPHOCTH O€30MacHbIe  YCIOBHUS IKU3HEACATEILHOCTH IS
COXPAaHEHHS MPUPOTHON Cpebl, 00eCIeUeHNUs YCTOWYMBOTO Pa3BUTHS OOIIECTBA, B TOM
YUCJIE TPU YIPO3€ ¥ BOSHUKHOBEHWU YPE3BBIYANHBIX CUTYaIlUd U BOSHHBIX KOH(DIUKTOB;

OIIK-1 CrniocobeH aHaIM3UPOBaTh W HMHTEPIPETUPOBATH PE3YJbTAThl XUMHUUYECKUX
AKCTICPUMEHTOB, HAOIIOICHUM ¥ U3MEPCHHUI;

OIIK-2 CriocoOeH mNpoBOAUTHL C COOJIIOJACHUEM HOPM TEXHUKU O€30MacCHOCTU
XUMHWYECKUN DKCIEPUMEHT, BKJIIOYasi CMHTE3, aHAJIM3, U3YYEHHE CTPYKTYpPbl M CBOMCTB
BEIIIECTB U MaTEPUAJIOB, UCCIIEIOBAHUE MTPOIIECCOB C UX yUYaCTHUEM;



OIIK-3 CnocobeH TpUMEHATHh PACYETHO-TEOPETHUECKHE METOABl ISl W3Yy4eHUs
CBOMCTB BELIECTB M MPOIECCOB C HMX YYaCTHEM C HCIIOJIb30BAaHUEM COBPEMEHHOMN
BBIUNCIUTEIbHON TEXHUKH;

OIIK-4 CnocobeH T1UIaHMpPOBaTH  pabOTHl  XUMUYECKOW  HaIpaBICHHOCTH,
oOpa0aTblBaTh W MHTEPIPETHUPOBATH MOJYUYEHHBIE PpPE3YyJIbTaThl C HCIOJIb30BAHHEM
TEOPETUUECKUX 3HAHUH M TMPAKTUYECKHX HABBIKOB PEIICHUS MaTeMaTHUYeCKHX W
bu3MYeCKHX 3a/1a4;

OIIK-5 Cnoco0eH moHuMarh MPUHIMUIBI pabOThl COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTUI U UCIIOJIb30BATh UX I pElIeHUs 3a/1a4 MpodecCuOHaIbHOU IeATeIbHOCTH

OIIK-6 CriocoOeH nmpeacTaBiIsTh pe3ybTaThl CBOEH pabOThl B YCTHOW U MUCHMEHHOU
¢opMe B COOTBETCTBUM C HOpMaMU U MpaBWJIAMHU, NPUHATHIMA B TPOPECCHOHATHHOM
CcOOOIIIECTBE.

JlaHHasi ~ IUCUMIUIMHA TOTOBUT  CTYAEHTOB K  BBIIOJHEHHUIO  BBIITYCKHOMN
KBAJTM(UKALMOHHON pPabOThI, JOMOJHSIET 3HAHHUA O COBPEMEHHBIX METO/AaX HayYHBIX
HUCCIICJOBAaHUMN.

O6o6mennsie TpymoBble ¢yHKIMU (Td), KOTOpBIE CMOXET TOJHOCTHIO WU
YaCTUYHO) POJIEMOHCTPUPOBATH CTYACHT TP OCBOCHUU JAHHOW JUCHIUILIMHBI:
- Pa3zpaboTka onbITHBIX 00PA3I[0B HAHOCTPYKTYPUPOBAHHBIX KOMITO3UITMOHHBIX

MaTepHuaJloB;

- Cbop u cucremaTuzauus  HAYYHO-TEXHHYECKOW  HMHPOpMAUU O
CYLIECTBYIOUIUX HAHOCTPYKTYPUPOBAHHBIX KOMITO3ULIMOHHBIX MaTepraiax

- CocraBiieHue aHAJIUTUYECKUX OO30pOB, HAyUHBIX OTYETOB, MyOJIMKAIUSA
pE3yJIbTaTOB UCCIIEOBAHMS

- OcyiiecTBiIEHUE BBITIOJHEHHS] SKCIIEPUMEHTOB U O(OpMIIEHUSI pe3yJIbTaTOB
UCCIIEZIOBAHUN U pa3paboTOK

Jlis ocBoeHus JaHHOM y4eOHOo# nucuuruinabl (Y1) cTyaeHT nomkeH

3HATh: OCHOBBI HEOPTraHUUYECKOM, OPraHM4EeCKON U PU3NIECKON XUMUH.

YMerb: OCYHIECTBIISITh OPraHUYECKUH W HEOPraHWYECKUM CHUHTE3 pPa3IMYHbIX
MaTepUaoB, KOTOPbIE MOTYT UCIOIb30BaTHCS B Ka4eCTBE MOAN (PUKATOPOB (OpraHuvYecKue
COCAMHEHMS) WIM HOCHTENel (MUHepalibHble BellecTBa). PacmmdpoBaTh pe3ynabTaThl
IPOBEICHHBIX (PU3NKO-XUMUYECKUX UCCIIEAOBAHNM.

Baagers: MeTOOMKaMU HEOPraHUYECKOIO W OPraHUYECKOr0 CHUHTE3a; OCHOBHBIMU
(U3BHKO-XMMHUYECKMMHU METOAAMHU HCCIEIOBAaHUS CBOWCTB M COCTaBa HEOPraHUYECKUX
MaTepHAIIOB.

4. TpeOoBanus K pe3yJibTaTaM OCBOCHUSI AUCHUILIHHBI
[Iporiecc wu3ydeHUsT JUCHUIUIMHBI HampaBieH Ha (GOPMUPOBAHHUE CIIEAYIOIINX

KOMIIETEHIIN:

IIK- 1 CrocobeH wuCHONb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPHUPOJE
XUMHUYECKON CBSI3W M CBOMCTBAX Pa3JIMYHBIX KJIACCOB XMMHUYECKUX 3JICMEHTOB, BEIIECTB U



MaTepuajgoB i1 IOHUMAHUS MEXaHW3Ma XUMHYECKHX PpEaKLUHM, MPOUCXOISAIINX B
TEXHOJIOTHYECKHX IIPOLIECCAX U OKPYKAIOIIEM MHPE, a TAKKE €CTECTBEHHOHAYYHbBIC 3HAHUS
JUTSI perieHust 3a7a4 npodecCuOHAIbHON e TEIbHOCTH.

Konx u HamMeHOBaHMe HWHAUKATOPA JOCTHKEHHSA MPOPecCHOHANBHON
KOMIIETeHIVHU:

[1K-1.1. Hcnonb3yeT 3HAHUSI O CTPOCHUH BEIIECTBA, MPUPO/IC XUMUUECKON CBA3U
Y CBOMCTBAaX PA3JMYHBIX KJIACCOB XMMHUYECKHX DJIEMEHTOB, BEIIECTB U MATEPHAIOB IS
MOHUMAHUS MEXaHU3Ma XMMHUYECKUX PEaAKIUA, TPOUCXOMSIINX B TEXHOJIOTHYECKUX
IIpoLIeEcCax U OKPYXKAOIIEM MUPE;

[IK-1.2. IIporHo3upyeTr CBOMCTBa XMMHUYECKUX COCAUHECHHN M MATEpUAIOB Ha
OCHOBE JIaHHBIX 00 UX CBOMCTBAX U XMMHUYECKOM CTPOCHHH;

[1K-1.3. Hcnonb3yeTr cOBpEeMEHHBIE TEOPETUUECKUE TTPEICTABICHUS XUMHUUECKON
HAYKHU U €CTECTBEHHOHAYYHbIEC 3HAHUS B CBOEH Npo(deccuoHaIbHON AeSITEIbHOCTH.

IMK-2. Cnoco0eH NpUMEHSITh COBPEMEHHYIO ammapaTypy MpU MPOBEIACHUU
HAY4YHBIX MCCIICIOBAHUN, A TAaKXKE COBPEMEHHBIE TEOPETHUUYECKUE MPEICTABICHUSA
XUMUYECKOW HAYKH JJI aHAJIN3a DKCIEPUMEHTAIIbHBIX TaHHBIX.

Kon u HaumMeHOBaHMe HWHIAUKATOPA [IOCTHKEHHS MPOPecCHOHAIBLHON
KOMIIETeHIINH:

[IK-2.1. Bnameer COBpEMEHHBIMH METOJAMHU HCCJIEAOBAHUA XHUMHUYECKHUX
COCIMHEHUN U MaTEpPHUAJIOB;

[IK-2.2. AHalmuM3upyeT Y  HMHTEPOPETUPYET  PE3YJAbTAThl  XUMHUYECKOTO
DKCIIEPUMEHTA HAa OCHOBE COBPEMEHHBIX TEOPETUYECKUX MPEIACTABICHUNA XUMHUYECKOU
HayKH

B pesynbTare ocBOeHUS JUCIUTUIMHBI O0YYaIONUNCS TOJIKEH:

3HaTh:

— OCHOBHBIE TPUHIIMIBI, 3aKOHBI, TOJIOKEHUS, METOAOJOTUI0 HN3Y4aeMbIX
mucturuiaH (TTK-1)

- TEOPETUYECKNE OCHOBBI COBPEMEHHBIX METOJOB MCCIIEIOBAHUSA XUMHUYECKUX
COCAMHCHMI, MaTEepUaIOB U MHTEPIPETALIMU OaydeHHBIX pe3ynbTaTtoB (I1K-2);

- OCHOBHBIC UICTOYHUKH W METOJIbI TTorcka HayuHou nHpopmarmu(I1K-2)

Ymers:

- UCIIOJIb30BATh OCHOBHBIE 3aKOHBI WU TOJIOKEHUS XHMHUU i1 NOHUMAHUS
MEXaHW3Ma XUMUYECKUX PEaKIUH, MPOUCXOMAIIMX B TEXHOJIOIMYECKHX ITpoleccax H
okpyxaromem mupe (IIK-1);

— IIPOTHO3UPOBATH CBOMCTBA XUMUYECKUX COCIMHEHUIN U MAaTEPUAIOB HA OCHOBE
JTaHHBIX 00 UX CBOMCTBaX U XuMmuueckoM crpoenunu (ITK-1)

— AHAIM3UPOBATh W HHTEPOPETUPOBATH  PE3YJNbTATBl  XHUMHUYECKOTO
DKCIIEPMMEHTA HAa OCHOBE COBPEMEHHBIX TEOPETUYECKUX MPEIACTABICHUA XUMHUYECKOU
nayku (I1K-2).

Bnaners:

- HABBIKaMHU UCTIONB30BaHUA (PYHIAMEHTATBHBIX XUMUYECKUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX 3HAHUI B IIPOLIECCE BBINIOJHEHUS HAYYHOTO UCCIEA0BAHNUsA, a TAKKE

B cBOei npodeccuonanbhoi aesrenprocTr (ITK-1)



— HaBBIKAMU UCIOJI30BaHUS 0a30BBIX 3HAHUM M METOJIOB XUMHUUECKUX TUCIUTLIINH
IpY UHTEPIPETAIINY MOTydeHHBIX pe3ynbTaToB ([1K-2).

OOmMM CpelcTBOM KOHTPOJISI SIBJISIETCS BBEICHHAs B YHHBEPCHUTETE OaJTbHO-
PEUTHHTOBAsE CHCTEMa OIICHKH YCIICBAEMOCTH CTYACHTOB CIICIIHMAIUTETA W HaIpaBICHUN
OakanaBpuara.

[Ipu mpoBeneHNM y4eOHBIX 3aHATHN OOECIIEUMBACTCS Pa3BUTHE Y OOYYAIOIIMXCS
HABBIKOB KOMaHIHOW pPabOThl, MEKIMYHOCTHOW KOMMYHUKAITUH, TPUHATHS PEIICHUMA,
MPOBEJICHNE WHTCPAKTUBHBIX JICKIIWW, TPYIIOBBIX TUCKYCCHUH. B Kypce MCHONB3yrOTCS
MaTepHalibl, MOJTYYECHHBIE Ha OCHOBE PE3yJbTAaTOB IPOBEICHHBIX HAYYHBIX UCCIICIOBAHUN.



1.5.

Conepxkanue U yueOHO-METouuYecKasi KapTa AUCHUIUIMHBI «BBBeIeHNE B XMMHUIO TBEPAOTO TeIa»

AymuTOpHbIe CamocrosTenbHas KonnuectBo
3aHATHS,
Ne pabora DopMbl 0asioB
Henen HanmenoBanue TCMV(BOHpOCOB), ackl —— rexymeit
" N3y4aCMbIX 110 JaAHHOU T CHUIIIIMHE Ha6 Ya
Jlek. Conepxanue - paboti
CBI
1 Beenenue B kypc. Ilpenmer u 3amaum kypcea. | 2 2 Teopust  crpoenust  TBeproro  Tena. | 4 Koncmekr, |3
XUMHYeCKast CBSA3b B TBEPABIX TeJaX. 3OHHAs Krnaccupukamnus TBepabIx Ted. YCTHBIH
Teopusi. MeToJ «CUJBHON CBSI3W». 30HHAs orpoc,
CTPYKTypa OJHOMEpPHBIX, JIBYMEPHBIX H poBepKa
TPEXMEpPHBIX KPUCTAJIOB. lOHHbBIE KPHCTAILITBL. /3,
DOHeprus  pemeTKH HOHHOTO  KpHUCTaja. TECTUPOBaH
HNonnast cBA3b. MoJEKyJIIpHBIE KPHCTAaJUIbL. ue
Ban-nep-paanbcoBO€ B3aUMOJIENCTBUE.
2 CTpyKTypbl  KpUCTaJUIOB.  DlleMeHTapHbie | 4 4 Knaccuduxarus TBEPABIX Ten. | 4 Koncnekr, | 3
KPUCTAIZIMYECKHE  CTPYKTYpHI,  IIapoBBIC DKcnepuMeHTaJIbHbIE YCTHBIN
YIaKOBKH,  moaumMopdusM,  Hu30MOpOH3M, METO/IbI ONPEIECICHUS orpoc,
TBEpIbIC  PACTBOPHL. ~ JKCIIEPUMEHTAIILHBIC CTPYKTYpBI KpUCTaIa. poBepKa
METOJbI ONpEENeHUs CTPYKTYphl KpHCTaJIa. /3,
CTpyKTypa pealbHbIX KPHCTAIJIOB. TECTUPOBAH
CKpBITOKPUCTAIUINIECKU € " ue
HEKpUCTaJUIMYECKUEe TBEpbIe Tena. AMopdHoe
TBEPJIO€ TEJIO M CTEKJIa, TOJIUMEPBI.
3 SIBneHne pasymnopsjaoudeHus B KpUCTADIaXx. | 2 2 B3auMocBsi3b nedek-ToB U pusuudeckux, | 4 Koncmekr, | 5
OcHOBHEIE THIIBI ,I[eq)eKTOB. ATOMHBIC, CTPYKTYPHO-MEXAHUYECKUX CBOMCTB. YCTHBII‘;I
ToyeuHble JedeKThl. [IpuMecHble aTOMBI OcHOBHBIE THITBI 1e(eKTOB orpoc,
3apspKeHHBIE W HE3apsDKEHHbBIE  JIe(EeKTHI. poBEpKa
PaBHOBecHe 1eeKkToB B OMHAPHBIX U TPOHHBIX /3,
KpHCTaJIax. TECTUPOBAH
ue




OnpeneneHdue  OpUPOAbl  JOMUHUPYIOLIUX
nedeKTOoB. BzaumoneiictBue nedeKToB.
Henpsimoe B3anMopaeiicTBUE: KOHILIEHTpaLUs
neeKTOB PEIIETKH, PACTIPEEICHIE TPUMECEH.
[Ipsmoe  B3aumopneiictBue:  oOpazoBaHUE
WMOHHBIX Tap, JajlbHEEe B3auUMOJEiCTBUE
nedekToB, accouanys TOYCYHbIX U JIMHEHHBIX
e eKToB

B3auMocBs3b nedek-ToB U (DU3HYECKHX,
CTPYKTYPHO-MEXaHUYCCKUX CBOMCTB.
B3aumoneiictBue nedexTos.

Koncnekr,
YCTHBIN
omnpoc,
poBepKa
n/3,
TECTUPOBAH
ue

Jlunelinple u mockue nedextsl. J{ucnokanuu.
[lnanapusie ¥ JApyrue BHIBI  Je(EKTOB.
JedexTb u busnueckue CBOMCTBA.
DJeKTpuYecKre, ONTHYECKUE, MAarHUTHBIE,
TEIJIOBBIE U MEXaHUYECKUE CBOMCTRA.

B3aumocBsa3p aedex-ToB U (PU3MUECKUX,
CTPYKTYPHO-MEXaHUYECKUX CBOICTB.
JluneitHbIe U TITOCKHE e()EKTHI.

Koncnekr,
YCTHBIN
ompoc,
MpoBEpKa
a/3,
TECTUPOBAH
ne

Knaccudukanus cTpyKTypHBIX IpeBpallieHui B
TBeproM Tenne. OcoO0eHHOCTH TepMOIUHAMUKU
TBepo(ha3HbIX IIpEBpAILCHU.
3aKOHOMEPHOCTH  3apOABIIIICO0pa3OBaHUS B
TBEPABIX cucTeMax. PocT KpucTaios.

Knaccuduxamnus CTPYKTYPHBIX
IIPEBPALLIEHNAN B TBEPJIOM TEIIE.

Koncnekr,
YCTHBIN
omnpoc,
MpoBEpPKa
n/3,
TECTUPOBAH
ne

I'omoreHnHbIe (azoBbIe MPEBPALLECHUS.
CnuHoJanbHBINA pacnaj TBEPIOro pacTBOpA.

TBepaodasHple  peakuud, JIUMUTHPYEMBIE
nuddysueii. Teopus Barnepa — llImaneupuaa.

I"'omorenHsle (ha30BbIE IPEBPALLECHUS.

Koncnekr,
YCTHBIU
orpoc,
IIpOBepKa
a/3,
TECTUPOBAH
ue

CTpyKTypHO-4yBCTBUTEIIbHbBIE CBOICTBA.
[Tponeccsl nuddysun, mexanusm auddysum,
Tu(hGy3UOHHO - KOHTPOIUPYEMBIA MepeHoc
Macchl ¥ 3apsizia MoJ IeHCTBHEM MEXaHUYECKHX

CTpyKTypHO-4yBCTBUTEIbHBIE CBONCTBA.

Koncnekr,
YCTHBIN
onpoc,
MpoBEpPKa
a/3,




HaIpsHKEHUM, XUMHUYECKUX M AJIEKTPUYECKUX TECTUPOBAH
CHUL. ue
9 XUMUYECKHE peakiuu B TBEpAOM Tene. | 4 4 XUMHUYECKHE PEAKIIMU B TBEPJIOM TeJIe. 4 Koncmekr, | 6
®axkTopbl, BIUAIOIIAE Ha PEAKIMOHHYIO YCTHBIH
CHOCOOHOCTS. Ompoc,
poBepKa
/3,
TECTUPOBaH
ue
10 Kunernueckue Mopenun TBepaodasHbix | 4 4 OcoOEHHOCTH  KMHETHKH  XMUMHYECKHX | 2 Koncmekr, |6
peakuMii ¢ pa3JMYHBIMH JIMMUTUPYIOIUMU peakuMii B TBEpAbIX TeIaX YCTHBIH
CTaUsIMU. or1poc,
Oco0eHHOCTH KUHETUKU XUMHYECKUX PEeaKIIHii IIpOBepKa
B TBEPABIX TeJIaX, METO/Ibl aKTUBAIIUU TBEPIBIX /3,
ten.  CrekimooOpa3oBanne U (UBHKO- TECTUPOBAH
XMMHUYECKHE IIPOLIECChI B CTEKJIAX. ue
11 [IpeBpamenuss 0e3 u3MeHEHUs cocTaBa. | 4 4 TepMoauHaMHKa ¥ KHHETHKA XUMH -YECKUX | 2 Koucnekr, |4
MapTteHcuTHbIE IIPEBPALLCHUS. peakuuii B TBepAbIX Tenax [IpeBpamieHuns YCTHBIN
besnuddysnonrsie mnpespamieHus, (a3oBbie 0e3 U3MEHEHHUs COCTaBa. orpoc,
IpEBpalleHUs THUMA TOPSAOK — Oecrnopsioxk, poBepKa
Gda3oBble IMepexoAbl B TBEPABIX  TeNax, /3,
pEKpUCTAJUIN3ALMSL U POCT 3€pEeH, IBUKEHUE TECTUPOBaH
I'PpaHULl 36pEH ue
12 Mexanu3aMbl — miactudeckon  gedopmarnuu, | 4 4 MexaHu3MbI TUIaCTHYEeCKOU aedopmanuy, | 2 Kouncnekr, |4
paspylleHue MaTepHasoB. BeiieneHne HOBOU paspylleHue MaTepUaIoB. YCTHBIN
da3pl U3 TBEPAOro pacTBOpa, IEKOPUPOBAHHE orpoc,
JUCIOKAIMN, CTPYKTypHbIE IpeBpalieHus, IIpoBepKa
MIPOM CXOJIAILME ITPU BBICOKUX JABJICHUAX. /3,
TECTUPOBaH
ue
HToro B cemecTpe 34 34 40 70
PeliTHHIOBBIii KOHTPOJIb 3HAHU I 30
HUror




6.00pa3oBaTesibHbIe TEXHOJIOTHH

TpaguuMoOHHBIE JIeKIHMHU C UCIOJb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOrui. JIekuu ¢
UCIOJIb30BAaHUEM MYJIbTUMEIUNHBIX MPE3eHTALUN, JEKIUHU-0ecebl, JeKIUU-IUaIord, dBPUCTUYECKUE
JEKIUH, JEKIUU -BU3yaIU3allMH, CAMOCTOSITeNIbHAsL pab0Ta CTY1€HTOB, KOMIBIOTEPHOE TECTUPOBAHHUE.

Jleknusi-AuaI0r — COAEpKaHUE MOJAEeTCA Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT JIOJKEH
OTBEYaTh HEMOCPEICTBEHHO B XO€ JIEKIUH.

IIpe3eHTanuu Ha OCHOBE COBPEMEHHBIX MYIbTUMEIUNHBIX CPEACTB - caMblil 3(h(heKTUBHBIN cI1OCO0
JIOHECEHUS BaXXHOW MHPOpMaUu MNpud NyOIMUYHBIX BBICTyIUIeHHMsX. Crhaiin-npeseHTanuu ¢
UCIOJIb30BaHUEM MYJIbTUMEIUHHOTO 000pYI0BaHUS MO3BOJSIIOT 3((GEKTUBHO U HATJISIIHO MPEACTaBUTH
CoZIep’KaHUE HM3y4yaeMOoro maTepuania, BbIICIUTh U MPOWIIIOCTPUPOBATH COOOIIEHHE, KOTOPOE HeceT
NOYYUTENbHYI0 HH(OpMaIMio, TOKa3aTh €€ KIIOYEBBIE COAEpKaTeIbHbIE NYHKTHL Vcronb3oBaHHe
MHTEPAKTUBHBIX 3JIEMEHTOB I103BOJISIET YCHIINTh 3()(PEKTUBHOCTD MYOJINYHBIX BHICTYIUIEHUH, SBJISIOIINXCS
YacThIO MPO(ECCHOHATBHOMN eI TeNLHOCTH MPEro1aBaTeNsl.

JlaGopaTopHble 3aHSITUS SBJSIOTCS OJHUM U3 BaKHEHIIMX BUJOB y4eOHON pabOThI, COCTABIAIOT
OCHOBY MOJTrOTOBKM CTYAEHTOB IO IUCHMILUIMHE W HalpaBJjeHbl Ha (OPMHUPOBAHUE Y CTYJIEHTOB
CHUCTEMATU3UPOBAHHBIX 3HAHU U HABBIKOB.

BrimonHenuto nabopaTopHOi paboOThl JOJDKHA IPENUIECTBOBATH CAaMOCTOSTENbHas padora c
JUTEPATYPHBIMHU HCTOYHUKAMHU M KOHCIIEKTOM JIEKLUH, IPU ITOM cileayeT oOpaTHTh BHUMaHHUE Ha
TEOPETUYECKUE BOIIPOCHI 11O TEMeE 3aHATHA. [IepBOHaYaIbHO UAET ONPOC TEOPETHUECKOr0 MaTepraa TEMBI
3aHATHUS. 3aTeM B psJie BOIPOCOB MpPENoAaBaTess CAeAyeT CKOHLIEHTPUPOBATh BHUMAHUE HAa OCHOBHBIX
UAeIX TeMbl 3aHSATHS. 3aJaBaeMble BOMPOCH! JOJDKHBI OBITh KOPOTKMMHU W MaKCHUMAJIbHO MPOSBISTH B
CTYAEHTaX UX COOOPa3UTETBHOCTb.

JlaGopaTopHble paOOTHI BBIMOJHSIOTCS B COOTBETCTBUU C TPEOOBAaHUSIMU CTaHJIAPTOB U HOPM
nabopaTtopHoil mnpakTuku. CTyAEeHTbl [ODKHBI O3HAaKOMUTBCA C 1€bl0 M 3a7adyaMu  paboThl,
METOAMYECKUMHU YKa3aHUSIMHU K JaHHOW J1abopaTopHO# paboTe, annapaTypoil, mpubopaMu U peakTHBaMH,
HEOOXOIMMBIMU JIJIsI BHIMIOJHEHHUST paOOThl. Pe3ysibTaThl BHIMOJIHECHHOW paboThl 0opMIIsIFOTCS B pabouei
TeTpajau Mo npeajaokeHHol ¢opme. Kaxas BelnodHeHHas paboTa J0mkHA OBITh 0opMIIeHa JOKHBIM
00pa3oM U cllaHa MPeroAaBaTelio, IPOBOAUBILIEMY J1a00PaTOPHBIC 3aHATHSL.

YCTHBIH OMpoc SBNSETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4eTa 3HAHHI CTYIEHTOB.

PaznuuaroT GppoHTaNbHBIN, HHAUBUAYAIBHBIH 1 KOMOMHUPOBAHHBIN OIPOC.

@poHTANBHBII onpoc poBoaAUTCS B popMe Oecennbl mpenoaasareis ¢ rpynmnoi. OH opraHuyecKu
coYeTaeTcs ¢ MOBTOPEHHEM IPOIICHHOTO, SBJISASACH CPEIACTBOM JJIsl 3aKperieHus 3HaHuil u ymenuii. Ero
JIOCTOMHCTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO pPa0OTYy MOYKHO BOBJI€Ub BCEX CTYJEHTOB I'pynimbl. J{ist
3TOTO BOINPOCHI JIOJDKHBI JIONMYCKaTh KpaTKylo (OpMy OTBETa, OBITh JIAKOHWYHBIMH, JIOTHYECKH
B3aMMOCBSI3aHHBIMM JIPYT C JIPYIOM, JaHbl B TaKOM IIOCIEAO0BATEIbHOCTH, YTOOBI OTBETHI CTYJEHTOB B
COBOKYITHOCTM MOTJIM PACKpPBITh cojepxkaHue paszgena, TeMbl. C MOMOIIBI0 (QPOHTAIBLHOTO Ompoca
NpernojaBarTeslb MMEET BO3MOXHOCTb IPOBEPUTH BBHIINOJHEHHE CTYACHTAaMU JOMAIIHEro 3aJaHus,
BBUICHUTH TOTOBHOCTH TPYIBI K H3YYEHHIO HOBOTO MaTepHalla, ONpeaelnuTbh CHOPMUPOBAHHOCTH
OCHOBHBIX IOHATUH, YCBOGHHE HOBOI'0 yueOHOI 0 MaTepHaa.

NuanBuayaabHbIN onpoc npeanoiaraeT 00CTOSITENbHBIE, CBSI3HBIE OTBETHI CTYI€HTOB Ha BOIIPOC,
OTHOCSIIMKCS K U3y4YaeMOMY y4eOHOMY MaTepually, I03TOMY OH CIIy’KUT BaXKHBIM y4€OHBIM CPEICTBOM
pPa3BUTHUSL peYM, MaMSITHU, MBIIUICHUS CTYAEHTOB. UTOOBI caenaTh TaKyl IMPOBEpPKY Ooisiee TIyOOKO,
HEOOXOAMMO CTaBUTH MEpell CTyIEHTAMHU BOIPOCHI, TPEOYIOIIHE pa3BEepPHYTOrO OTBETA.

Bonpocsl a1 WHAUBUYaJbHOT'O OMpPOCA JOJDKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH,
€MKHMM, HUMETh NPHUKJIAJAHOM XapakTep, OXBaTblBaTb OCHOBHOMW, paHee IPOMJCHHBIA MaTepHual
nporpamMmsel. MIX coaepxaHue JOHKHO CTUMYJIMPOBATh CTYJEHTOB JIOTMUECKU MBICIUTH, CPaBHUBATbH,
aHAJIM3UPOBATh, [JOKa3blBaTh, MOAOUPAaTH YOeIUTENbHbIE TPUMEpHl, YCTAaHABIMBaThb NPUYMHHO-
CJIEZICTBEHHBIE CBSI3H, A€aTh 000CHOBAHHBIE BHIBOJIBI M ’TUM CIIOCOOCTBOBATh O0BEKTUBHOMY BBISIBJICHUIO
3HAHMM CTYJIEHTOB.

Bompocs! 00bIYHO 3a/1a10T BCEH TPYIITE U MTOCIe HEO ONBIITON May3bl, HEOOXOAUMOM JJIsl TOTO, YTOOBI
CTYZEHTBI MOHSJIM €0 U IPUTOTOBUJIMCH K OTBETY, BBI3BIBAIOT JIJISI OTBETA KOHKPETHOT' O CTYCHTA.



IInceMeHHasi MpoBepKa HapsAy C YCTHOW SBJIAETCS Ba)KHEWIIMM METOJOM KOHTPOJIS 3HAHU,
YMEHMM M HaBBIKOB CTyAE€HTOB. OJHOPOIHOCTH paboOT, BBHINOJIHIEMBIX CTYACHTAMM, I103BOJISIET
OPEAbSBISTh KO BCEM OJIMHAKOBbIE TpPEOOBaHMS, IMOIMbBITAET OOBEKTHBHOCTb OLEHKU pPE3YyJbTaTOB
oO0yuenus. [Ipumenenne 3Toro Meroja J1aeT BO3MOXKHOCTh B Hanboyiee KOPOTKUI CPOK OJTHOBPEMEHHO
IPOBEPUTH YCBOECHHE y4eOHOro MaTepHaja BCEMU CTYICHTAMHU IPYIINbI, ONpPENEIUTh HANPABICHUS IS
UH/IMBUYaIbHON PabOTHI C KaXKIBIM.

[TucbmMeHHass mMpoBepKa HCIHOJB3YETCSI BO BCEX BHAAX KOHTPOJA M OCYLIECTBISIETCS Kak B
ayJIUTOPHOMN, TaK ¥ BO BHEAYIUTOPHOM paboTe (BBIITOJHEHNE TOMAIIHUX 3a/1aHUi).

Buneoxondepenuus — ceanc Buneokondepenicsazu (BKC) — 3To TexHOJI0rHsI HHTEPAKTUBHOTO
B3aMMOJEUCTBUA BYX M OOJiee y4acTHHKOB 00Opa3oBaTEIbHOrO Impolecca uid ooOMeHa uHpopManuei B
pEabHOM PEKUME BPEMEHH.

Hcronb3ytoTcsi HHTEPAaKTUBHBIE METOBI O0YyUCHHS: CUTYAI[MOHHBIE 33J]au, WCCIIEI0BATENbCKUI
MeTol OOYYeHHs, JeJOBBIE WIPHI, MOATOTOBKA M MyOsmuHas 3amuTa pedeparoB. Mcmomp3yrores
pPEUTUHTOBAsI TEXHOJIOTUS, TEXHOJIOTUH TUCTAHIIMOHHOTO OO0y EeHHS.

Hcnonb3yoTcsi MHTEPaKTUBHBIE METObl 00yUeHHsI: CUTyallMUOHHBIE 3aJlauM, UCCIe0BaTeIbCKII METO
00y4eHHs, 1eJI0BbIe UTPbI, TOATOTOBKA U MyOJIMYHas 3alUTa pedepaToB.

TexHo0rNs 371eKTPOHHOT0 00yUeHus (pean3yeTcs IPU OMOILM AIEKTPOHHON HH(OPMaLMOHHO-
obpaszoBarensHOi cpenpl (QMOC) COI'Y mpu wucnosb3oBanuu pecypcoB OBC, mpu npoBeneHUU
ABTOMAaTU3HPOBAHHOI'O KOMIILIOTEPHOI O TECTUPOBAHUS U T. 1.).

Hcnonp3ytoTcss OalyibHO-PEHTHHIOBas CUCTEMa OLIGHKHM 3HAHUM, TEXHOJIOIMM C IpPUMEHEHHEM
JUCTaHIIMOHHOI0 00y4YeHus Ha rmiatdopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl y4yeOHOH paboThl MOI'yT HPOBOAMTHCS JAMCTAHLMOHHO Ha OCHOBE JIOKaJbHBIX

HOPMAaTHBHBIX aKTOB.
- B nessix peanuzanuu MHAMBUAYAIBHOTO MOJAX0/1a K O0YUYEHHUIO CTYIEHTOB, OCYIIECTBISIOMMX Y4eOHbIH
npoLecc MO0 MHAMBUAYAJIbHOH TPAaeKTOPHMM B paMKaxX HMHIUBUAYaIbHOIO pabodero IuUlaHa, U3ydeHue
JAHHOM IHMCIUIUIMHBI MOXET OCYIIECTBIATHCSA Yepe3 MHIUBUAYaIbHbIE KOHCYJBTALUU MPENoAaBaTes
OYHO, B 4aChl KOHCYJIbTAIIH, 10 JICKTPOHHOM MOYTe, a TakKe ¢ ucrnosnb3oBanuem Cisco Webex Meetings,
wiathopMbl TUCTaHIIMOHHOrO 00y4enust Moodle, nuunsiii kabuner ctyaenTa Ha noprane COT'Y, npyrux
anementos DMOC COI'Y.

7. Y4eOHO-MeTOANYeCKOe o0ecnedeHne CaMOCTOATEeIbHOM padoThl

Llespr0 caMOCTOSATENILHON paOOTHI CTYACHTOB SIBIIsICTCS: (POPMUPOBAHHUE CIIOCOOHOCTEH K
CaMOCTOSITEIbHOMY ITO3HAHUIO U 00Y4EHUIO, IOMCKY JUTEPATyphl, 0000IIEHUIO, 0(OPMIICHUIO U
IIPEACTABJICHUIO MTOJIyYE€HHBIX PE3YJIbTATOB, UX KPUTUYECKOMY aHAIIU3Y, [IOUCKY HOBBIX M1 HEOPAMHAPHBIX
pelIeHui, apryMeHTUPOBAaHHOMY OTCTAMBAHUIO CBOUX MPEAJIOKEHNN, YMEHUH TOATOTOBKU BBICTYIIIICHUN
Y BEJICHUS JUCKYCCHH.

CamocrosiTenbHas paboTa CTYJEHTOB IO JUCHUIUIMHE «BBemeHue B XUMMIO TBEPIAOrO TeEJay
IPOBOJUTCS B BUJIE MMCbMEHHBIX JOMAIIHUX 3aJaHUH.

Ne ®opmbl
ITepevyeHb BOPOCOB TSI
HeJe Tema 3ansTust . KOHTPOJIs
1 CaMOCTOATEJIbHOM padoThI
1 Brenenue B kypc. Ilpeamer u 3amaum | Teopus ctpoenust TBepaoro | KoHcnekr,
Kypca. Xumuyeckas CBsi3b B TBepAbIX | Tena. Knaccudukanus YCTHBIN
Tenax. 30HHasE Teopus. MeToa «CUIbHOW | TBEPABIX Tl o1poc,
CBA3M». 30HHASI CTPYKTYpa OJHOMEPHBIX, IIpoBEpKa
JBYMEPHBIX M TPEXMEPHBIX KPHUCTAJIOB. /3,
HonHble KpucTajulbl. DHEPrusi pEeHIeTKH TECTUPOBAHU
WOHHOrO Kpucramna. VIoHHas  CBs3b. e



http://lms.nosu.ru/

MonekynspHble  KpPUCTAIIbI.
BaaJbCOBOE B3aUMO/ICIH CTBHE.

Ban-nep-

CtpykTypbl KpucTauioB. DneMmeHtapHbie | Knaccudukamus TtBepasix | KoHcnekr,
KPUCTAJUIMYECKUE CTPYKTYpHl, MIAPOBHIE | TeJN. ODKCIEpUMEHTAJbHbIE | YCTHBIN
YIIaKOBKH, MOIUMOPHU3M, HU30MOP(U3M, | METOIBI OIIpeNEeIeHus | OIpocC,
TBEpJIbIE PAaCTBOPBI. DKCIEPUMEHTAIbHBIE | CTPYKTYpPbI KpUCTaJIA. IIpOBEpKa
METO/IbI olpesieNIeHus CTPYKTYpBbI /3,
KpHUCTaJIa. Crpykrypa peanbHBIX TECTUPOBAHU
KPHUCTAJUIOB. e
CKpBITOKPUCTAIIIMYECKU E u
HEKpPUCTAJUINYECKUE  TBEpAble  Teja.
AMopdHOEe TBepHoe TeI0 U CTeKJa,
MIOJIMMEPBI.
SIBaeHue pa3ynopsaoueHus B Kpuctaiaax. | BzanMocss3p n1edexToB u Koncrekr,
OcHoBHble TUIBI Je(hEeKTOB. ATOMHBIC, | (GU3NYECKUX, CTPYKTYpHO- | YCTHBIN
To4yeuHble AedeKThl. IIpuMecHble aTOMBI. | MEXaHUYECKUX CBOMCTB. oIpoc,
3apspkeHHbIE M He3apspkeHHbIe J1edeKThl. | OCHOBHBIE THIBI 1e(DEKTOB | MPOBEpKa
PaBHOBecre nepeKkToB B OHHAPHBIX H /3,
TPOMHBIX KpHCTaJIAX. TECTUPOBAHU
e
Omnpenenenue mpupoabl TOMUHUpPYOUMX | B3anmocssasb nedektoB u Koncnexr,
nedextoB. B3aumoneiictBue nedeKToB. | pU3MUECKUX, CTPYKTYPHO- | YCTHBIN
Henpsimoe B3alMOJICHCTBHE: | MEXaHUYECKUX CBOMCTB. OIpoc,
KOHIIGHTparus  J1e(eKToB pewerky, | Bzaumopeiicteue IpoOBEPKA
pactipenenenue  npumecedl.  IIpamoe | nedexTos. /3,
B3aMMOZelicTBHE: 00pa30BaHWE HOHHBIX TECTUPOBAHH
nap, JajibHee B3auMojielcTBUE Je(eKTOB, e
accolpamysl TOYEYHBIX M  JIMHEWHBIX
nedeKToB
Jluneituple u  1wiockue — AedekTsl. | B3aumocssa3b nedexToB u Koncmnexr,
Hucnokanuu. [lnanapusie u apyrue BUAbl | pU3MUECKUX, CTPYKTYPHO- | YCTHBIN
nepexroB. JlepexkTel M (QU3NYECKHE | MEXaHUYECKHUX CBOWCTB. oIpoc,
CBOMCTBA. OJIEKTPUYECKHE, ONTHYECKHE, | JINHEHHBbIE U MI0CKUE IIpOBEPKA
MarHuTHbIE, TEIUIOBbIE U MEXaHWYeCKue | I1e(eKThl. /3,
CBOMCTBA. TECTUPOBAHU
e
Knaccu ukanus cTpykTypHbIX | Knaccudukarus Koncriekr,
npeBpaleHui B TBEPJIOM TeJe. | CTPYKTYPHBIX YCTHBIN
Ocobennoctu TEPMOAMHAMUKH | MIPEBPALIECHUI B TBEPAOM orpoc,
TBepOo(a3HbIX IIpEBpallCHMI. | Tee. IIpOBEpKa
3aKOHOMEPHOCTH 3apOJIBIIIC00pa30BaHUS /3,
B TBEPJBIX CUCTEMax. PocT kpucTayios. TECTUPOBAHU

€




7 I'omoreHnble (¢a3oBbie MpeBpaleHus. | ['omoreHHsie (ha3oBbie Koncnexr,
CnuHoaaIbHBIN pacnaj TBEPJIOTO | MPEBPAIICHUS. YCTHBIN
pacTBopa. omnpoc,
TBepnodasubie peakuuu, TMMUTHPYEMbIS MpOBEPKA
muddysmeit.  Teopus  Barmepa  — /3,
[IImanbpuaa. TECTUPOBAHU

e

8 CTpyKTypHO-UyBCTBUTENIbHbIE CBOMCTBA. | CTPYKTYpHO- Koncmexkr,
ITporneccer muhdysun, MEXaHHU3M | UyBCTBUTEJBbHBIE CBOMCTBA. | YCTHBIN
muddys3um, 1 y3uOoHHO - orpoc,
KOHTPOJIMPYEMBI MEPEHOC Macchl U MpoBEpKa
3apsia MoJ JEWCTBUEM MEXaHWYECKUX /3,
HaIpPsHKCHUH, XUMHYIECKHX u TECTUPOBAHU
ANEKTPUYECKUX CHUJL. e

9 XUMHYECKHE PEaKMH B TBEPAOM TeJie. | XUMHUYECKUE PEAKIIUU B Koncnekr,
@akTOphl, BIUSIONIME HA PEAKIMOHHYIO | TBCPIOM TCIIe. YCTHBII
CIIOCOOHOCTS. Ompoc,

MpOBEPKA
/3,
TECTUPOBAHU
e

10 . Kunernueckue monenu tBepaodasHbix | OCOOCHHOCTH KMHETHKU Koncnexr,
peakiuit c Pa3TUYHBIMU | XUMUYECKUX PEAKIIUN B YCTHBIN
JUMUTHPYIOUIMMU CTaJIASIMU. TBEPJbIX TeIaX omnpoc,
OCOOCHHOCTH  KMHETUKH  XHUMHYSCKHX MpOBEPKA
peakuui B TBEPABIX TelaX, METOIbI /3,
aKTUBALIMH TBEPIBIX Tel. TECTUPOBAHU
Crexioobpa3oBanue u ¢buzuko- e
XUMHUYECKHUE MPOLIECCHI B CTEKIAX.

11 [IpeBpamienust 6e3 u3MeHeHHs] cocTaBa. | TepMoauHaAMHKa U Koncnexr,
MapreHcuTHble MpEeBpAIICHUS. | KHHETUKA XUMUYECKUX YCTHBIN
bezmuddyznonsie MpEeBpAICHUs, | PEaKIMil B TBEPABIX TeIax orpoc,
(dazoBbIe MpeBpalieHuss Thna mnopsgaok — | [IpeBpamenus 6e3 MpoBEpKa
Oecropsmok, (a3oBeie  TEpPEXOAbl B | HU3MEHEHMsSI COCTaBa. /3,
TBEPJIBIX TEJIAX, PEKPUCTATIIN3ALMSA U POCT TECTUPOBAHU
3€pEH, IBKEHU € TPAHUL] 3€PEH e

12 Mexanu3Mbl nacTHueckon aedopmanuu, | Mexanusmel miactudeckoi | Koncnekr,
paspylieHue MaTepuanaoB. Beiienenue | nedopmaiuu, pa3pylnieHue | YCTHBIA
HOBOM (a3pl W3 TBEPAOrO pPACTBOPA, | MATEPHUAJIOB. ornpoc,
JIEKOpUPOBAHUE JIACITOKAIINH, MpoBEpKa
CTPYKTYpHbBIE MpEeBpAICHUS, /3,
MPOUCXOJIAIINE MTPU BEICOKUX JaBJICHUSX. TECTUPOBAHU

e
JI1s1 ToBBINIEHUST OAJUILHOM OIIEHKH 3a TEKYIIYI0 pabOoTy CTYAEHT MOXET IMPEICTaBUTh pedepar.
Tema pedepata BBIOMpAETCS CTYOEHTOM  CaMOCTOATEILHO UM  COOTBETCTBYET  COJIEPKAHUIO

CaMOCTOSATENIbHOM padoThl. JloKmansl M pedepart JODKHBI COMPOBOKIATHCS MPE3CHTAINEH 10 TEME.
Kputepun ¢popmupoBaHusi OLeHOK NPHU NMpeacTaBIeHUuN 10ka1aaa (pedepara)
1. Coob6uienune unm 10KIa1 COOTBETCTBYET MPEIOKEHHON TeMe, UMEET BCTYILIEHHE, OCHOBHYIO
4acTh U 3aKitoueHue — 2 0.

2. Tema pacKpbITa MOJHOCTBIO, CTYJIEHT MPOIEMOHCTPHPOBA CIOCOOHOCTh AHAIU3UPOBATH PA3HBIE
TOYKH 3peHus — 1 6.



3. Cooblenue caenano ¢ cobIoAeHHEeM HOPM COBPEMEHHOIO PYCCKOTO TUTEPATYPHOTO A3BIKA U C
MPEACTaBICHUEM MTpe3eHTaluu — 2 0.
MaxkcumaabHOE KOJIMYeCTBO 0aioB — 5.

CamocrosiTenbHas paboTa JODKHA HOCUTh CHUCTEMaTHUYECKUH XapakTep, ObITh MHTEPECHOM u
IPUBJIEKATENbHOM IS CTYJEHTA.

Pe3ynbTaTel caMOCTOATENILHON pabOThl KOHTPOJIMPYIOTCSI IPENoAaBaTeNieM U YUUTHIBAIOTCS MPHU
aTTecTaluy CTyJeHTa (3auer). [Ipu 3ToM NpoBOAATCSA: TECTUPOBAHUE, SIKCIIPECC-ONPOC HA JIEKIMOHHBIX U
1a00paTOPHBIX 3aHATHUAX, 3aCIyIIMBAHNE IOKJIA10B, POBEPKA MHUCbMEHHBIX PadoOT U T.1.

8.0IIeHO‘IHI)Ie cpeacrBa AJsl TEKYIIEIr0 KOHTPOJIA yCII€eBaAa€EMOCTH,
HpOMe)I(yTO‘lHOﬁ aTTeCTallMi 110 U TOIraM OCBOCHHA TUCHHUIIJINHBI.

BOl'lpOCbI K 3a4ueTry

=

Juddys3us u xumuueckue peakiuu.

Poie nuddy3un n ToueuHbIx 1eEKTOB IPU peaKIUsIX TBEpAOE + ra3 u TBEpLOE + TBEPAOE.

3. Kakue (aktopsl cieqyer yduTbIBaTh IPU U3YUEHUN peakiuu TBeproe + tBepaoe? [Touemy
peakluy TBepioe + TBEPI0€ BCerja SK30TepMUYHbI?

4. KakoBbl 0COO€HHOCTH peaklMii TBepAoe + TBEpLOoe B CUCTeMaX, I1e TBEep/ble Tea —
OpPraHUYEeCKUE MOJIEKYJIIpPHbIE KPUCTAILIbI?

5. Kakue cymecTByroT crioco0bl yCKOpeHUs TBEpAO(Pa3HbIX XUMUYECKUX PEaKLIMi?

6. PeakumoHHas CiOCOOHOCTH TBEPIBIX BEIIECTB. POIIb HaealbHON CTPYKTYPHI.

7. PeaknuoHHas CHOCOOHOCTH TBEP/BIX BeIIeCTB. PoJib qedekToB.

8

9

N

. PeaknimoHHast CltocOOHOCTh TBEPBIX BelIEeCTB. P0ojIb MEXaHHMYECKUX HAIIPSIKCHUH.
. PeakuimoHHast CtocoOHOCTh TBEP/BIX BemiecTB. Pob nuddysun.

10. PeakunonHas cnocoOHOCTh TBEpAbIX BelecTB. OOpaTHas CBA3b.

11. Pa3mepnsbie 3¢ (heKTh B XUMUU TBEPIOTO TENa.

12. Ha3zoBuTe CBOICTBA TBEPABIX BEIIECTB, KOTOPHIE M3MEHSIOTCS IPH YMEHBIIICHUH pa3Mepa YacTHII.

13. Yro takoe pasmep uactuil? Kak onpeaenuts pasmep 4acTuIl CIoXHONH Mopdonorun?

14. Yem otnmuuarotes "cnadbie" pazmMepHbie 3P GHEKTH OT "CUIbHBIX"?

15. Yto Takoe "kBanTOBHIE TOUKU"? [Touemy U Kak U3MeHsETCs CrieKTp JomMuHeceHnnnu CdS mpu
YMEHBIIIEHUHU pa3Mepa yacTuir?

16. IIpennoxuTe HECKOIHKO METOIOB CHHTE3a HAHOPA3MEPHBIX YACTHII.

17. Kakvie HAHOCHCTEMBI SIBSLTIOTCS 00Jiee CTAOMITLHBIMY - TOMOTE€HHBIC HJIM T'€TePOr eHHBIE U
nouemy?

18. NonHasi MpOBOAMMOCTh CYIIEPHOHHUKOB.

19. OOBEKTHI CTPYKTYPHOTO aHAIN3a B XUMUU TBEPAOro Tena. OCHOBHBIE METOIbI UCCIIEIOBAHUS
Ka)KI0r0 U3 00HEKTOB.

20. Aniepuoanueckue KpucTtaaibl. MoaymupoBaHHbIe CTPYKTYpbl. KBa3uKpucTasibl.

21. OcHoBHBIE BUBl HAHOMATEPHAJIOB (HAHOCHCTEM). METOIbI MX HCCeoBaHus. MeTobl CUHTEe3a
HAaHOKPH CTAUTUYECKUX TTOPOIIKOB.

22. TonoxXxuMH4YeCKre ¥ TOMOTaKCHAIILHBIC peakuu. Meron npeanecrseHauka. [lomyaenue
MeTacTaOMIBHBIX (HOPM.

23. YrpaBlieHHE pEaKIIMOHHON CIIOCOOHOCTHIO TBEPBIX BEIECTB.

24. TlpuMeHeHHs: XUMHUH TBEpAOro Tenia B (papManuu 1 MaTe pHaIOBEICHUN.

25. Biusinue npeaplcTOpuu TBEPAOro oOpasiia Ha ero peakiuoHHYI0 CIOCOOHOCTb.

26. [IpocTpaHCTBEHHOE pa3BUTHE PEAKIIUNA B TBEPABIX Teaax. PaKkTOPbl, BAUSIIOMINE HA HETO, U
CIOCOObI YIpaBJICHUS UM.

27. BO3MOXHBIE MPOIECChI, THUIIMUPYEMbIE MEXaHUUECKUM BO3/CHCTBUEM Ha TBEPABIC Tea U
BBI3BIBAIOIINE XUMUYECKHE PEAKIINH U MOTUMOPQHBIE PEBPAIICHHUS.

28. IIpenmeT MEXaHOXUMHUHU U TPU OCHOBHBIX HAINpaBiIeHUsS MeXaHOXUMHH. OCOOEHHOCTH
MEXaHOXMMUYECKUX MPEBPAIICHUM



29. Kakue ¢usndeckue npouecchl UMEI0T MECTO MPH MEXaHUYECKOM Pa3pyILIeHUH TBEPABIX TEl.
Pa3nuna mexny u3MenbueHHEM U MEXaHUYECKOW akTuBauen. [IpuMepbl MEXaHOXMMHYECKHX
peakiui.

30. ITpumeps! UCIOJIb30BaHUS TEPMOTPABUMETPHH IS PEIICHUSI 3a]]a4 XUMUU TBEPIOTO Tela.
[Ipumepsl UCHI0Ib30BAHUS TEPMOMEXAHUUECKOT'0 aHAJIM3a JIJISl PEIICHUs 33724 XUMUH TBEPAOrO
tena. [IpuMepsl ncnob3oBaHus TUd depeHInaIbHON CKAHUPYIOIICH KaJTOPUMETPHH JIJIS
pelIeHus 3aa4 XMMUU TBEPAOTro Tea.

31. Kak nposBIsroTCs Ha AU paKTOrpaMmax:

- U3MEHEHUE pa3Mepa YacTHUIl

- o0pa3zoBaHUE CBEPXCTPYKTYP

- 00pa3zoBaHUE HAHOCTPYKTYP

- BOSHUKHOBEHHE B 00pa3I[e MUKPOHAT PSKEHUH.
Bonpoce! k py0e:kHOIl KOHTPOJILHOIH padoTe

1. 3akpbiThie U OTKpBHITHIE omepanuu cuMMeTpuu. OCHOBHBIE BUIBL. MaTpullbl MpeoOpa3OBaHU
koopauHar. ['paduueckue u OykBeHHO-1IM (hpoBbie 0003HaueHus. CoueTaHue onepanuii CHMMETPU U

JIPYT € APYTOM.

2. IlpocTpaHcTBeHHBIE Tpynmbl cumMmeTpun. Omnpenenenue. Pacnpenenenue mo KpHCTATHYECKAM
cucremaM. O603Hauenus. Mudopmanus B MexayHapoausix Tadbmuuax. Kpucramiorpapuueckuit

knacc. Onpenenenue. [Ipumepsl.

3. TpancnssuuonHass cummerpus. ['pynma Tpancnsuuii. Pemerka bpaBis. DiemeHTapHas sdeika.
Yucno ¢hopMynbHBIX enuHUI B stuelike. [IpaBunbHbIe cucTeMbl TOYeK. YacTHBIE U 00IIKE TO3HIIHH.

Cummertpus nozunuu. KpatHocTs no3unum.

4. OCHOBHbIE MOHSTHS, UCIIOJIb3YEMbIE IIPU OMUCAaHUN CUMMETpPUU KpHUcTauioB: [IpocTpancTBeHHAas
rpynmna CHMMETpPHUM, KpucTajiorpaguueckuil kiacc, pemerka bpasi, rpynma bpass,

KpUCTAaJIM4YCCKas CUCTEMA.

5. BiousiHue xapakTepa XMMUYECKOH CBS3HM Ha CTPYKTYpPY KpucTaiiaa. OCHOBHBIE IPUHIUIIBI ONTUCAHUS
KPUCTAJUIMYECKUX CTPYKTYP — MOHHBIX KPHUCTAIIJIOB, METAJUIMYECKUX KPUCTAJIOB, KOBAJIEHTHBIX
KPHUCTAJUIOB, MOJIEKYJISIPHBIX KpHUCTaIoB. OCHOBHBIE CTPYKTypHble THIBL [lomumopdusm u

IIOJIN TUIIN3M.

6. IlnoTHble yMakoBKM B MOJEKYJISIPHBIX, MOHOATOMHBIX, OMHAapHBIX Kpucrtamiax. CTpyKTypbl

LINUHENEH U IEPOBCKUTOB.
Onucanue CTPyKTyp B KOOPAMHALMOHHBIX MOMU3Apax. CTPyKTypbl CUIMKATOB.

~

8. Jlu¢pakuuss peHTreHOBCKOro H3IMy4deHHMs KpucTtayuiamu. YcioBus Jlays. YpaBuenue Bymboda-
bparros. CtpykrypHas aMIumntyaa. ¥ cioBus noracanust. JJudpakiimoHHbIe METOIBI HCCIIEI0BAHU S
CTPYKTYpbl KpucTaiioB. OCHOBHBIE BapuUaHThl JU(PPAKIMOHHBIX METOAOB. BHIbI M3mydeHHs,

UCIOJIB3YyEMOro i AU (GPAKIIMOHHOTO U3YyYEHHS CTPYKTYPhl KPUCTAIIIIOB.

9. Meron nopomka. OcHOBHBIE TPUHIUIIBL. Y paBHeHHE Bynbda-bparros. @akTopsl, onpeaensomue
MHTEHCUBHOCTb pediekcoB Ha Ju¢pakrorpamme. DakTop MNOBTOPAEMOCTH PEPIEKCOB.

Nudopmarus o cTpykType, KOTOPYIO Ja€T METOJI MTOPOIIKA.

10. Unnexcel Munnepa. MHaunupoBanue MOpOIIKOBRIX AUdpakTorpaMM (Ha mpuMepe KyOumdecKou

cuctemMbl). Pacuer mapamMeTpoB 3JeMEHTapHON SYEHKU MO PEeHTr eHOTr pauyecKUM JaHHBIM.

11. Toueunsie aedexTsl B kpuctamiax. OcHoBHbie BuAbl. becnopsanok mo ®penkemo u LloTTku.
O6o3nauenus nedextoB o Kperepy u Bunky. PaBHOBeCHast KOHIIEHTpAIUs TEMJIOBBIX TOUECUHBIX

nedeKToB.

12. Toueunsle nedekTbl, OOYCIOBJIIEHHbIE HECTeXMOMeTpuel KpucramuioB. Kpasuxumuueckue
paBHOBecus. O6o3HaueHus: nepextoB no Kperepy u Bunky. Biusnue BHemrHeil atmocdepsr Ha

KOHICHTPAIHUIO TOYCUYHBIX IIG(I) CKTOB.

13. Toueunsie nedeKThI, 00YCIOBICHHBIE MPUCYTCTBHEM MIPHUMECHBIX aTOMOB. BiusiHUe mpuMecH Ha

KOHICHTPAHUIO TOUYCYHBIX I[e(beKTOB B KpucCTajljlaX, CKIOHHBIX K HCCTCXUOMETPHUHU.



14.

15.

16.

17.

18.

19.

DJEeKTPOHHOE  CTPOCHHE  METalIOB,  JUAJIEKTPUKOB, COOCTBEHHBIX U  IPUMECHBIX
MOJIyIIPOBOAHUKOB. CBSA3b 3JIEKTPOHHBIX CBOMCTB OKHCIOB C MX HecTexuoMerpueil. O CHOBHBIE
BU/Ibl HECTEXMOMETPHUH B OKCHUJAX METAJJIOB.

Jdudodysus B TBepabIX Tesnax. OcHOBHbIE MeXaHU3MbI TUPPy3un. Boipakenus ans kodpduienra
mubdy3un B Kpucrauiax. JHeprus aktuBanuu auddysuu. duddys3us B mojge MEeXaHHMUECKUX
Hanpspkenuit — 3 dext ['opckoro.

HoHHasg npoBOAUMOCTb B KpUCTaulaX. BinsHNEe NpUMECHBIX aTOMOB HA HOHHYIO ITPOBOJUMOCTb.
N3orepma Koxa-Barnepa. Ilapamerpel, KOTOpbIE MOXHO IOJIYyYHUTh U3 TEMIEPATYpPHOMI
3aBHCHMOCTH MOHHOM MPOBOJUMOCTH.

Hucnokanuu. Onpenenenue. Koutyp n Bektop broprepca. KpaeBbie 1 BUHTOBBIE HCIOKAIMU.
DHeprus 1UCIOKaIH.

Hucnokaruu. OCHOBHBIE BU/IBI ABUKCHUS TUCIOKaMid. BiausHue nuciokaluii Ha MEXaHUYeCKHue
CBOMCTBA TBEPABIX TEIL.

[ToBepxHOCTH KpHCTAJLUIOB. YeM ompenensercs paBHOBecHas ¢popma Kpucrasuia?

TecTsl kK py0e:kHON aTTecTaAUN

1. Kakue u3 CJICAYOIUX BEUICCTB OTHOCATCA K TOUCUHBIM I[G(I)GKTaM

CdS
NH4Br
LisPO4
NHal

2 Kaxue rpynnsl sSBIsSIOTCS paBHOBECHBIMH J1e(EKTaMH CO IIMUHeIbHOMH CTPYKTYpOii ?
Fe»3*03 "Fe2*O

K AR

SO4)2

KoMnOyg4
Fe3*[Fe?*Fe3*]04>
3.Kaxoesa »1ekTpoHHas KOH(UTYypaIus aToMa Kaablus

1522522
1522522
1522522

p2
p®3s23pf4s?

1s? 252 2p® 3s? 2pP 3d? 4s?

4.Ha3BaTh, 4TO Takoe Me(heKThl BAKAHCHIA

CB0OOOAHBIE Y3JIbI PELIETKH

CB0OOOAHBIE Y3JIbI PEHIETKH KPUCTAJIA 3aHAThIE

CB0OOIHBIE Y3JIbl PEILIETKHU KPUCTAJLIA HE 3aHATHI

OTcyTcTBUE CBOOOAHBIX Y3JI0B B KpUCTalIe

5.Kak Ha3bIBaeTCs 001aCTh IPU HAJIMYUU U30BITOUHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUM METAJIJIOB
OHepreTuyecKuil ypoBeHb

DNeKTpOHHAs KOH(PUIypaLus CeTOK

3oHHas

KOH (urypanus

YnopsigoueHHbIE TEKTPOHBI
6.C KaKUMH U3 CIIEAYIOIIUX BEIIECTB pearupyer KalbIluil

Cl,
Na.O
H20
NaCl

7. C KakuMH BellleCTBaMU pearupyeT rupOKCH/I KaabIHs

NaOH
SOz
Na, O
HCI
8.Jlatp

0003HaUYCHUS QJICKTPOHOB M JBIPOK C UX 3apiadaMHU



Y0
B+
o
h+

9.Yto mpoucxoduT ¢ AePeKTaMu B pa3ylnopsI0ueHHOM KpUCTAIITIE:
TEPSAIOTCS SJEKTPOHBI

o0pa3yrorcs 1edeKTh

OKa3bIBAIOTCS MOHU3UPOBAHHBIMH KaK B kpucTtayuie ZnO
MIPEBPAIIAIOTCS B HOHBI

10.Yto mponcxoauT B MeXA0Y3JIMAX KpucTamwioB AByokucuypana (U 20s) ¢ aTomamu Kuciopoaa u 4em
OHH SIBJISIFOTCS

0TJa4a 3JIEKTPOHOB U3 PEIICTKH

AKIIETITOPHI U 3aXBAT AJEKTPOHOB U3 PEIIETKU

MIPUCOCTNHEHUE HEHTPOHOB

M3MEHEHHE MarHUTHOT'O KBAHTOBOT'O YK ClIa

11.4emy paBHO 4K CIIO HEUTPOHOB B aToMe (ocdopa

31

16

15

46

12.Yucno sHepreTH4eckux CiI0eB M YHUCIIO AIIEKTPOHOB BO BHEIIHEM DHEPreTUYECKOM YPOBHE CelieHa
pPaBHBI COOTBETCTBEHHO

4,6

3,6

4,7

3,7

13.0Oxcup cepsl (6) He B3aUMOAEHCTBYET C KaX/IbIM U3 BEIIECTB B Py
N 205 u H 3PO4

CaO u Al 203

H >0 u NaOH

H>Su K0

14.C kucnotaMu He pearupyer

SiO2

CaO

FeO

NiO

15.C KHCIIOTHBIMUA OKCHJIAMH pearupyer

Ca0O, Na20, ZnO

SrO, FEZOs, CO,

H.0, SO3 BaO

SiO2, N2Os, Al,O3

16. AMdoTepHBIl OKCH 00pa3yeTcs B peaKIuu
2Al(OH)3=Al;,03+3H,0

NH4NO3=N,0+2H,0

CaC03=Ca0+CO;

S+02=S0;

17.I1pu B3auMOAEHCTBUU C BOJIOM 00pa3yeTcs meaovb

Li2O

SOs

CO2

FeO

18.KucnoTHbIe CBOMCTBA OKCH/IOB YBEIMYHMBAETCS B PSAAY



SOz, CO2, NO2

Cl,07, SiO2, CO>

Cl,07,P20s, SO3

Al;03 N203, N20s

19. Cpenu snemenTOB (4) rpynibl HAaHOO0JIEE AJIEKTPOOTPUIIATEIBHBIMU SIBIISIOTCS
Si

Ge

C

Sn

20.Bce anemMeHTsI B psly MOT'YT NPOSIBIATE CTENIEHb OKUCIEHUS +5
Ga, Al, Be

C, Se F

S, Br, Zn

P, N, Sb

21.HauGonpiias cTeneHb OKMCICHUS JKelle3a B COeqUHEHUN
Ka[Fe(CN)s]

Ks[Fe(CN)s]

FeO

Fe(OH):

22. BanenTtHocTb (3) XapakTepHa aJis

@)

In

Mg

Se

23.Crenenb okucaeHUs (-3) MBIILIBSAK MPOSBIIAETCS B COSTUHEHUU
Al,O3

NasAsO4

CazAs

As,05

24.Crenens okucnenus xpoma B none CrO? pasna

(+3)

(+4)

(-2)

(+6)

25.Hau6onb1Inio 31eKTPOOTPUIIATEIBHOCTh UMEET IJIEMEHT.

N

S

Br

@)

26. Yem onpenensiercs MECTOHAXOXAEHUE IPUMECHBIX J1e(heKTOB
sHeprueil oopa3zoBaHus

SHTAJIBIIAEN

SHEprueil BHEAPEHUs

CHJION IPUTSKECHUS

27.Kak MO’XHO OOHApPYKUTh YPOBHU B Ipe/eiax 3alpelieHHON 30HbI
XUMHYECKHU, PU3UKO-XUMHYECKU

ONTUYECKU (TMOTJIONIEHUE ,JTIOMUHECIICHIIHS)

MOTEPEN IIEKTPOHOB

10 U3MEHEHHUIO CTENEHH OKHUCIIEHMUS

28.006pa3yroTcs 1M IpUMECH B 3allpellleHHON 30He Mpu 00pa30BaHUEM TBEP/IbIX paCTBOPOB B CHUCTEME
ZnS-CdS

HC O6pa3YIOTC$I IIOJIHOCTBIO



BPSII JIU 00pa3yroTCs

HEe 00pa3yroTcs

oOpa3zyrorcs

29.Ctenens okucnenus: azora B mone NHs™ paBua
(+5)

(+3)

(-3)

(+1)

30.Bce 21eMeHTHI B psily MOTYT IPOSIBIIATE cTerneH:n okucieHus (-1),(+5)
Rb, Ca, Li

H, Si, F

Cl, 1, Br

As, N, Te

31. BanenTHocTh (3) XapakTepHa aJis
Cu

P

@)

Si

32.0kcun cepbl (6) HE B3aUMOJICHCTBYET C KaXKJIBIM U3 BEIIECTB B PSIAY
N20s ,H3PO4

H>0O, NaOH

C&O,A'zOg

H.S, K20

33. Kakue U3 yka3aHHBIX METAJUIOB SIBISIFOTCS IIETIOYHBIMU
Ca

K

Cu

Li

34 Kakue u3 mepeuncieHHbIX METAJIJIOB CIIOCOOHBIC BHITECHSATH W3 BOJBI IIPU KOMHATHON TEMIIEPATYpPHI
BOJIOPOJL

MeJlb

KeIe30

HATpUI

KaJIbIIUH

35.C xakuMH U3 CIeIyIOIIUX BEIIECTB pearupyer Kajuii
N2O

+H,;0

S

Ca(OH):

37.C xakuMHU U3 yKa3aHHBIX BEUIECTB pearupyer kene3o
O

H2SO4

Na.O

CO2

38. C xakuMu U3 yKa3aHHBIX BellecTB pearupyer FeO

H.0

Na,O

HCI

SOs

39.Kakwue BeriectBa obpasyrorces npu B3aumozeiicteuu Fe(OH)s ¢ HNO3



H.0

FeO

Fe(NO3)3

Fe(NOs3)2

40. HaunGonp1mmii pagnyc UMEET aTOM

O

S

P

43. Ha3BaTh NpuMeCHBIE aTOMBI B MEXI0Y3JIUAMU SBIIIOIUMUCS JOHOPaAMH.
Na B FeS

Be B SrO

Cu B PbS

SBTeS

44 Ha3BaTh MPUMECHBIE aTOMBI B MEXKIOY3IHUAX SIBIISIOIINAECS aKIUCTOPAMH .
JIByoKHCh ypaHa

Oxkcun Hukens(2)

Oxkcun Banaaus (5)

Oxkcup xenesa (3)

45. Kakue cBoiicTBa OyyT IPEICTaBIATh OAWH U TOT K€ MPUMUTHUBHBIN aTOM , €CJIM OH JIEHCTBYET B
OJIHOM IOJIO)KEHUH KaK JIOHOp ,a B APYT'OM IOJOXKEHUHU KAK aKLEenTop.
OKHCIUTENBHBIE COEUHECHUS

BoccTanoBuTenbHbBIE COETUHEHUS

AMdoTepHbIe COeTUHEHUS

46.Kax Ha3pIBaeTCs BaKaHTHBIA ypOBEHb JlepeKkTa B BUJIE KOCOTIO KpecTa (X)
[TonoxutenbHOCTh

OTpunaTebHOCTh

HeiitpanbsHocTh

H3MeHeHune nepuoiuIHOCTH

47.]1at onpeneneHre HOpMaJIbHBIM KOMIIOHEHTAM 3aHUMAFOIINE CBOU y3JIbI B HEOOBIYHBIX JJIsI HUX
MecTax.

CTpyKTypHBIE DJIEMEHTHI

KoHuenTpamus Beniectsa

CxonHoOe cTpoeHue

48.Uem 3amaeTcsi XUMHYECKUI MOTEHIIMAI JTFOOOr0 XUMHYECKOTO KOMITIOHEHTA CUCTEMbI
[loBBIlIEHNEM 1aBIIEHUS

[Tonm>xeHnem Temneparypsl

[TpousBosnbHON CcBOOOIHOI 3HEepruu ['m66ca

O06BbeMOM peaHyJIOHHOTO COCyia

49.Yt0 mpoMCXOIUT B pe3yJbTaTe TEPMUUYECKOTr0 BO3OYKICHUS IIEKTPOHOB U3 BAJCHTHON 30HBI B 30HY
MPOBOJUMOCTH B KPUCTAJLIIE.

OO6pazoBaHue HOHOB

[TepeckaknBaHue CBOOOTHBIX JIEKTPOHOB M 00pa30BaHUE ABIPOK
O6pazoBanue 3QPeKTUBHOTO 3apsaa

CnapuBaHue MEXYAEITbHBIX ATOMOB

50.Yem xapakrepusyetcs pazynopsgouenue no Hlorrku .

OO6pazoBaHuEeM 30HHOH MPOBOJUMOCTHU

PactBOopenuem BakyyMa B KpuCTaJUle U YBETMUEHUEM YHCIIA y3JI0B
OO0pazoBaHueM HOHU3UPOBAHHBIX AE(EKTOB

OO6pa3oBaHUEM BaJICHTHOM 30HBI

51.Yro npoucxoaut npu paszynopsodeHun no Gpenkeento.

OO6pazoBaHue 30HBI TPOBOJAUMOCTH

3aceyieHH e SHEPTeTUYECKUX YPOBHEH



3anogHeHue MEX10y3JIUH U YKClla y3JI0B HE MEHSETCS

N3MeHeHue KoIMuecTBa CTPYKTYPHBIX 3JIEMEHTOB

52.CKOIBKO 3J€KTPOHOB IPUHUMAET y4acTUE JJIs1 MIOHHON IIPOBOJUMOCTH T.€ IIPU IEPEXOMAE OT
IPOBOJMMOCTH 3a cueT Vy K IMPOBOIUMOCTH 3a c4eT V' B IepeHOoCe TOKa.
[Ipunumaer yuactue 4 noHa

He npuHuMaroT yyactue Bce HOHBI

[MpunumaroT yuactue o6a mona Vy~ u Vi

HeBo3MOXHO ydacTre HOHOB

53. Kak ocy1iecTBIsieTCsl HOHHBIN IEPEXOJ B DJIEKTPOHHOM ITPOBOJHUKE.
1aroM

10 OKPYKHOCTHU

CKa4KOM

6erom

54. Kakue cBoiicTBa ornpenenser KpUcTasul, CoAep X aliui BCeBO3MOXKHbBIE THITHI 1€(DEKTOB.
N3oTrepMuueckun

dusnyeckue

Kpucrammueckue

XUMHUYECKHE

55.Ha3Batb coeiHeHnEe ¢ OJHOPOJHOM (a3oii .

Cynbbua nuHKa

Oxkcun xpoma(3)

Oxkcup IMHKA ¢ U30BITKOM [IMHKA U TTPOBOAUMOCTBIO N=THIIA

Kapbua xanbius

56.IIpuBectu npuMepsl COEAMHEHUS C ABYCTOPOHHEN (pa3oii.

HNomun xanmus

Cynbdun cBUHIA TIPU HU3KUX JIABIICHUSAX CEPBI 1aeT MPOBOAUMOCTH Cephl N-TO THUIIA
Oxcun HUKeNs ¢ N30BITKOM KHCIIOpo/a 00J1a1aeT MPOBOIMMOCTBIO P-TUIIA
Oxkcup Bombhpama(6)

57.Yto xapakTepHO AJIs1 HOHHON MPOBOAUMOCTH.

J{p1pouHas MpoBOIUMOCTb

[TpoTHBOIONOKEHHOE TOBEEHHUE T.€ TIPU MEPEeXo/ie OT MPOBOJAUMOCTH 3a CUeT 00pa30BaHUs BaKaHCUU B
y3i1e

HouHbIl TPOBOAUMOCTD

ONEeKTPOHHBINA IPOBOIHUK

59. Ha3BaTh pa3aMyYHbIEe MEXaHU3Mbl 00BEeMHOI MU Py3un B TBEPAOM Tel€.
KonnenTpanusi cOOCTBEHHBIX 3apsKEHHBIX 1e(EeKTOB

BaxxHEWITUMU SBJIIIOTCS BAKAHCMOHHBIA MEXIOY3JICHBIH U ACTa(eTHBIH
[Tpumecu HaxoxsMecs B 3apsKEHHON popme

Tonbko ofHa U3 pUMecel MPUCYTCTBYET B KOHLEHTPALUU

60. Ha 4To BiHsieT KOMIICHCAIHS 3apsiia;

VYBenuueHnue pacTBOPUMOCTH

OO6pa3oBaHue COOCTBEHHBIX JIEPEKTOB

CoxpaHeHHe CTPYKTYpbl B IPUCYTCTBHUH aTOMOB

[TpucyTcTBHM B paBHBIX KOHLIEHTPALUAX PA3IMYHBIX 3JIEMEHTOB

9. YuebHO-MeTOMMYEeCKOe U HH(POPMALIMOHHOE O0ecTieYeHUe JUCITUIITHHBI
(MomyJis)
a) OCHOBHAs JTUTEpaTypa
1. Xumus TtBepmoro Tena [DIEKTPOHHBIH pecypc] : ydeOHoe mocobue / H.D. VYmapos, HO.I.
Mareiimmna. - Hosocubupck : HITY, 2019. Pexum JlocTyna:
https://www.studentlibrary.ru/book/ISBN9785778238312.html



https://www.studentlibrary.ru/book/ISBN9785778238312.html

2. OO6mias xumus [DnekTponHsbiid pecypc] / CyBopos A.B., Hukonbckuii JI. b. - CII6. : XUMU3/IAT,
2017. - http://www.medcollegelib.ru/book/ISBN9785938083035.html

3. TepmonuHamMuka U KMHETHKAa METAJUIyprU4ecKuX ImpoueccoB [DnekTpoHHbId pecypc] / Ilerenun
A.JI., Muxamuuna E.C. - M. : MUCuC, 2005. - http://www.studentlibrary.ru/book/MI1S029.html

4. Heopranuueckre HaHOMaTEpHAIbI [ DJIEKTPOHHBIN pecypc]| : yuedbHoe mocobue / Pakos D.I". - 3-¢
w3n. - M. : Jlaboparopuss  3HaHu#, 2020. Hawnorexnomormm  Pexum  gocrymna:
https://www.studentlibrary.ru/book/ISBN9785001017417.html

5. PerymupoBanue pakimoHHON criocoOHOCTH TBepAbIX (a3 [DnekrponHsIii pecypc] / Kocenko H.D.
- BanoBo : MBaH. roc. XxuM.-TexHoi. yH-T., 2013. - http://www.studentlibrary.ru/book/ghtu_035.html

6. ®usnueckas u koymouaHast xumus. [lpaktukym [DnekTpoHHBIH pecypc] : yueoHoe mocodue / H..

Jlapmukuna, A.B. KamumoBa. -  Hosocubupck : HITY, 2019. Pexum pgocrymna:
https://www.studentlibrary.ru/book/ISBN9785778238329.html

7. ®unonoB, M. P. Meronpl (U3MKO-XMMHUYECKUX HCCIEAOBAHHI IPOIECCOB M MaTepPHAIOB /
®wunonoB M. P. - Mocksa : MUCuC, 2016. - 103 c. - ISBN 978-5-906846-06-8. - TekcT : 31eKTpOHHBIH //
9BC "KoHcynbTant crynenrta" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785906846068.html

8. Vpycos, B. C. Kpucramoxumus. Kparkwuii kypc : yueonuk / Ypycos B. C. , Epémun H. H. - Mocksa
: I3natenscTBO MOCKOBCKOTO rocyaapcTBeHHOro yauBepcuteTa, 2010. - 256 ¢. - ISBN 978-5-211-05497-

4. - Tekcr : onektponnbii // OBbC "Koncymerant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785211054974.html

9. JIucnukun I'.B., XuMus npuBUTHIX MOBEPXHOCTHBIX coenuHenuit / I'. B. Jlucuukus, A. 1O.
®anees, A. A. Cepaan, [1.H. Hectepenko, I1. I'. Munranes, /1. b. ®ypman - M. : PUSMATIJINUT, 2003. -
592 c. - ISBN 5-9221-0342-3 - Texcr : anekrponnsiii / 3bC "Koncynbrant crynenta" : [caitt]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103423.html

0)I0TOJTHUTEbHAS TUTEPATYpa

1. TexHoJIOrMH KOHCTPYKIIMOHHBIX HAaHOCTPYKTYPHBIX MAaTE€pHaJIOB U MOKPHITUH [DJIeKTpOHHBIN
pecype] / IILA. Butsss [u ap.] ; mox oomr. pen. IT.A. Butsszs u K.A. ConnnieBa - Munck : benopyc. Hayka,
2011. - http://www.studentlibrary.ru/book/ISBN9789850812926.html

2. Amnppees, JI. A. ®usnka u XxuMus TBEpAOro Tena. TodeyHble JeeKThl B MOHHBIX KpHCTawiax /
Annpees JI. A. , HoBukoB A. B. , HoBukoga E. A. - Mocksa : MUCuC, 2003. - 82 c. - ISBN --. - Teker :
AIEKTPOHHBIN /l 9BC "KoncynbTant cTyneHra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/M1S040.html

3. Tep-AxomsH, M. H. Xumus meramioB / Tep-AxonsH M. H. - Mocksa : MUCuC, 2015. - 148 c. -
ISBN 978-5-87623-866-5. - Tekct : anekrponnsiii / OBC "KoncynmpranT crymenta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785876238665.html

4. bytarun, [1. 10. Xumuueckas ¢pusuka tBepnoro tena / byrarun I1. FO. - Mocksa : U3naTensctBo
MockoBckoro rocyaapctBeHHoro ynusepcuteta, 2006. - 272 c. - ISBN 5-211-04970-5. - Tekcr :
AIEKTPOHHBII /l 9bC "KoHncynbTaHT cryaeHra" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN5211049705.html

5. Amnpnpees, JI. A. ®usnueckas xumus : Ctpoenue BemecTBa : Meroa, ykazanus / Auapees JI. A.
HosukxoBa E. A. , Mamotuna I'. JI. , HoBukoB A. B. - Mocksa : MUCuC, 2002. - 21 c. - Tekcr :
AJIEKTPOHHBII // 9BC "KoHcynbTaHT cTyneHrta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/Misis 274.html



http://www.medcollegelib.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/MIS029.html
https://www.studentlibrary.ru/book/ISBN9785001017417.html
http://www.studentlibrary.ru/book/ghtu_035.html
https://www.studentlibrary.ru/book/ISBN9785778238329.html
https://www.studentlibrary.ru/book/ISBN9785906846068.html
https://www.studentlibrary.ru/book/ISBN9785211054974.html
https://www.studentlibrary.ru/book/ISBN5922103423.html
http://www.studentlibrary.ru/book/ISBN9789850812926.html
https://www.studentlibrary.ru/book/MIS040.html
https://www.studentlibrary.ru/book/ISBN9785876238665.html
https://www.studentlibrary.ru/book/ISBN5211049705.html
https://www.studentlibrary.ru/book/Misis_274.html

6. Mapdoun, IO. C. [lepcrieKTHBHBIE BEIIECTBA, TEXHOJOTHH U MAaTEPUAIIbI - KpaTKHi 0030p / Mapdux
1O. C. - MIBanoBoO : MBaH. roc. XuM. -TexHoJ. YH-T. , 2015. -99 c. - ISBN --. - TekcT : anekrponnsiii / 9bC
"Koncynprant crynenta” : [caiit]. - URL : https://www.studentlibrary.ru/book/ghtu_047.html

IIporpammuoe odecneuenue 1 MHTepHeT-pecypchbl

OOecrnieueH JOCTYIT K COBPEMEHHBIM IMpodeccHOHaIbHBIM 0a3aM JIaHHBIX,
MH(}OPMAIIMOHHBIM CITPABOYHBIM U TOMCKOBBIM cucteMaMm (Oubnunorexka COI'Y):

1. Dnextponnas Oubmmorexka mguccepraumu u aropedeparoB PI'b (OBJ] PI'b)
(https://dvs.rsl.ru).

Ll A

ObC «YuuBepcurerckas oudmroreka online» (https://biblioclub.ru).

ObC «Hayunas snekrponnas 6ubimnoreka eLibrary.ru» (http://elibrary.ru.)

4. VuuBepcaibHas 0a3 mganHbix FEast View (https://dlib.eastview.com). Jlorus:
Khetagurov; [Tapons: Khetagurov

o

9BC «KoncynpTant crymenTtay. http://www.studentlibrary.ru

6. OBC «OpaiiT» - oOpa3oBareibHas Cpe/ia, BKIIOYAIOIIAs BUPTYaAIbHBIA YATATbHBINH
3aJ1 Y4UeOHHUKOB M Y4eOHBIX ITOCOOUI OT aBTOPOB M3 BEAYIIUMX BY30B Poccuu Mo Bcem
HaIpaBJIeHUAM U crienuaibHocTsIM (WWW.biblio-online.ru)

7. Undopmarnmonno-npaBosoii moprai «["apant» (http://www.garant.ru/ ).

8. CnpaBounas npaBosas cucreMa Koncynbsrant [Imroc (http://www.consultant.ru/ ).

9. Cair 0

12. HanorexHoj0ruu.

HAHOTEXHOJIOTHSIX B
http://www.nanoware.ru/

10. HanotexHoMOrHuecKoe coo0IIecTBO [ DNEKTPOHHBIA pecypc]: www.nanometer.ru

11. UnTepHeT-XypHAI 0
http://nanodigest.ru/

Poccun

HAaHOTCXHOJIOI'UAX.

[DnexTponHbIii pecypc]: http://nano-info.ru/

[ DNEeKTPOHHBII

[DNEeKTpOHHBII pecypcl]:

pecypc]:

Hayyno-undopManoHHbId TIOpTal MO HAHOTEXHOJOTHSM

DJIeKTPOHHBIE PeCYpPChl, 00ecneYnBaAK e PeaTu3annio 00pa3oBaTeJbHbIX IPOrPaMM
®I'BOY BO «CeBepo-OceTunckuii rocyiapcrBeHHblii yausepcuretr umMmenn Kocra
JleBanoBu4a Xeraryposa»

Jorosop Ha

KoanuecTrBo

HauMeHOBaHHe, CBEJCHUS 0 npaBo Cpoxk aeiicTBus To4ex pocTyna/
npanooﬁnazlz:TeJle H ajapec T — H0JTB30BATENeH 1 IIpumeuanus
caiita JI0TOBOPa
3BC XapaKTepHCTHKA
JocTYyna
3aKITFOUYEHHUE IOTOBOPA
IBC ""YHuBepcurer. Ne 278- 01.01.2023 — P
o HE OFPAaHMYEHO | Ha IIPaBO JOCTYIIA C
GnGmmotexa onLine 1212022 31.12.2023 P P y“

01.01.24



https://www.studentlibrary.ru/book/ghtu_047.html
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/

000 «/lupexr-Meaua»
(RU) http://www.
biblioclub.ru
<<06pa3OBaTenbﬂafl 01.03.2023 —
niarpopma FOPAUT> 30.06.2023 3aKJIFOYCHHE JOrOBOPA
000 «INEKTPOHHOE Ne 01/03-2023 6050 Ha [PaBo JOCTYyIIa C
N 01.09.2023 - 01.01.24
u3gareabcrso  IOPAUT»
. 31.12.2023
http://www.urait.ru/
IBC «KoHcyabTaHT
CTYACHT a» «Mezmunﬂa.
3npaBooxpanenue BO»
" 000 | Ne832KC/02- | 27.02.2023— | 200 5. xapr SZK;;OZIZHGOT;FOB:EE‘
KoMmaHus 2023 26.02.2024 | momsosareneii paBo Aoyt
«KOHCYJIBTAHT 27.02.24
CTYJEHTA»
www.studentlibrary.ru
HNudopmanuonHo-
AHAIMTHYECKAs CHCTEMA
SCIENCE INDEX
3aKJTIOUEHUE JIOrOBOpa
000 HAYYHASA | 11.04.2023 -
SJIEKTPOHHAS Si0-5051/2023 12.04.2024 10 500 Ha [PaBo JOCTYIA C
BUBJIMOTEKA (RU) 13.04.24
WWW:
https://elibrary.ru
YHuBepcajbHbIe 0a3bl
NAHHBIX «ABUC» 01.01.2023 3aKJTIOUEHUE JI0rOBOPa
Ne 33-nn Si 1'2 2023 HE OrpaHM4eHo | Ha IPaBo J0CTyIa C
000 «ABHUC» (RU) e 01.01.24
htpps:/eivis.ru/
«HanuonanbHast
JJIEKTPOHHAsI 1
GuOIMOTEeKA» Ne 05.07.2018 — HOCT(;;ZI;TIP_ C IIPOJIOHTallUeH Ha MSITH
101/HOb/4513 05.07.2023 Jer
®I'BY «PI'B» http.//HIB. anpecy
Po.
CocTaB JMUIEH3HOHHOTO ¥ CBOOOHO PACIPOCTPAHSIEMOT0 IPOTPAMMHOT0
o0ecneyeHusi, B TOM YHcJIe 0Te4eCTBEHHOI0 MPOU3BOICTBA
Ne HaumeHoBaHue Ne noroBopa(siuuen3usi) Crtpana
w/n NPOM3BOIUTE/b



http://www/

Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
1. Products (MPSA) ot 04.2016r

Windows 10 Pro for Ne 4100072800 Microsoft CIIA
2. | Workstations Products (MPSA) ot 04.2016r

Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
3. Products (MPSA) ot 04.2016r

Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
4. Products (MPSA) ot 04.2016r

Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
S. Products (MPSA) ot 04.2016r

Windows 8 Professional Ne 4100072800 Microsoft CHIA
6. Products (MPSA) ot 04.2016r

Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
7. Products (MPSA) ot 04.2016r

Windows 7 Professional Ne 4100072800 Microsoft CIIA
8. Products (MPSA) ot 04.2016r

Office Standard 2016 Ne 4100072800 Microsoft CIIA
9. Products (MPSA) ot 04.2016r

Office Standard 2013 Ne 4100072800 Microsoft CIIA
10. Products (MPSA) ot 04.2016r

Office Standard 2010 Ne 4100072800 Microsoft CHIA
11. Products (MPSA) ot 04.2016r

Cucrema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
12.] WEB Class Cynratymun P.T.(6eccpouno)

[Tporpammuoe obecrieuenue 1C: | Ne CJI/108 ot 29.08.2017 Poccus

[Mpeanpusitue. Byxranrepckuii (MakcuMyM-co(T) GeccpovHO
13.| Vyer. Tunosas koudurypauus 8

cereBasi BEpCHsI

Cucrema KOMIBIOTEPHOU JInnensus FSF/Debian
14, | BEPCTKH MikTex (CBobOomHOE ITpOrpaMMHOE

obecrieuenue) (0eccpodHO)

15. Kasperksy Endpoint Security J022.01.2024 Poccus

[Tporpammuoe obecrieuenne s | CBOOOAHOE IPOrpaMMHOE CIIA
16, | PEMAKTHPOBAHUS XMMHIECKHIX obecnieuenue(dbeccpouHo)

dopmyan Isis Draw




Cucrema nomcka TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
17 3aMCTBOBAaHHNI (meiictButenen 1o 31.12.2023r) ¢
'| «AnTnmIarnat.BY3» OAO «Antu-Ilnaruar»
[Iporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18 [Ipennpusatue 8.3 Ynpapnenue «Maxkcumym»(6eccpouHo)
TOProBJIEH
[IporpamMmmHoOe obecrieueHme NeCJI./ Ne126.,01.07.2020r. Poccus
1C:3apmaTta u KaJpbl «MAKCUMYM-
19 rocC.yu4pex1eHusn8
CO®PT» 6eccpouHO
[IporpamMmMmHoOe obecrieueHue NeCL1/76 01.03.2017r. Poccus
20. | 1C:610m%e€T. «MaxkcuMyM-cop1» (6eccpodHO)
ABTomaTuzupoBaHHas cucreMa | CBUAETENIBCTBO O cory
«Ynpasinenue —Jlekanat bPC» roCyAapCTBEHHON PEruCTPaliy
21 nporpaMmsl 111 OBM
' Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Iporpamma aiist 9BM «bank Pa3paborka COI'Y cory
BOIIPOCOB JJIs1 KOHTPOJIS CBUzIETENBCTBO O
3HAHUI» rOCyJ1IapCTBEHHOM pErucTpanuu
22. nporpaMmsl 1151 OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
IInansr Ne®867, 0109.01.2023r. Poccus
23 (09.01.2023r. 10 31.12.2023r.)
' 000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
N,A.CepreeBuu
24.
Tex.mmox. 07.04.2022
o5 «l"anakTuka» ot 14.03.2022r (mpumepHas nara) | Poccus
DIRECTUM RX - Cucrema | OOO I'anakruka T norosop Ne Poccus
26. | 2IEKTPOHHOrO 120320/1/A ot
JIOKYMEHTO000pOoTa 14.03.2022(ipumepHast 1aTa)
Yenyru cBszu (moctyn k cetd | OOO Ankom Ne AL-0044 or Poccus

27.

HWHTEPHET)

01.02.2022r -31.12.2022r




MOODLE BecnumatHoe poccuiickoe CIIA (6ecrmatHOE
28. poccuiickoe)
«["anakTuka PY3» JIunensus GeccpoyHast Poccus
29. Tex.conpoBOXIEHUE OT
14.03.2022 r
JInunelii kabuHeT abutypuenta | JIunensus GeccpodHast Poccus
30. Tex.conmpoBOXIeHHE OT
14.03.2022 r
JIn4HbIA KaOUHET Jlunensust 6eccpodnast Poccust
cTyaeHTa/CoTpyTHHUKA
31. Tex.conpoBoXIeHHE OT
14.03.2022 r
DnekTpoHHas OudJIMoTeKa https://dvs.rsl.ru Poccus
JEccepTaluy U aBTopedepaTo
32. PI'B(B/1 PT'B) TpeOyeTcst peructparus B
o6ubmorexe COI'Y
OBC"VYHuBepcuTeTcKas https://biblioclub.ru Pocenst
6ubmorexka ONLINE"
Tpebyercs  peructpanus
33. 6udmorexe COI'Y
ObC «Hayunast snextponnas | http://elibrary.ru. Poccus
o6ubmmoreka eLibrary.ru»
Tpebyercs peructpanus
34. o6udmorexe COI'Y
VYHuBepcalibHas 0a3a TaHHBIX https://dlib.eastview.com CIIA
35. | East View
OBC «KoHCymbTaHT CTyIEHTa http://www.studentlibrary.ru Poccus
CryneHueckasi 3JeKTPOHHAs
Tpebyercs perucrpanus
OMOJIMOTEeKA IO METUIIMHCKOMY
oubmorexe COI'Y
36.| ¥ (hapmareBTHYECKOMY
00pa3oBaHHIO, a TAKXKE 110
€CTECTBEHHBIM U TOYHBIM
HayKaM B IIEJIOM.
3BC «tOpaiiTy - www.biblio-online.ru Poccus

37.

oOpa3oBartenbpHas cpena,
BKJIFOYAIOIIAsi BUPTYaJIbHBII



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

YUTAIbHBIN 321 yUeOHUKOB U TpeOyetcs peructpauus B
y4eOHBIX T0COOUI OT aBTOPOB 6ubmorexke COI'Y
u3 Beayuwmx By3oB Poccun no
BCEM HAIPABJICHUSAM U
CIIELUAIBHOCTSAM
38 K3II (momen Ha sHACKCE) OecCIIaTHOE Poccusa
39 | Pyclapn OecrmaTHoe Poccus
i Poccus
20. ViPNet occ
1. MarepuajibHO-TeXHHYecKoe ofecneyeHne AU CHUILIHHbI

HanmeHnoBaHMe MOMENIEHUH AJIs1 MPOBEIEHHS BCEX BHUJIOB
y4eOHOM  AEATENbHOCTH, MPEIyCMOTPEHHOW  y4eOHBIM
IUIAHOM, B TOM YHCIE IOMELICHHs TSI CaMOCTOSTEIbHOU
paboThl, ¢ yKa3aHHEM IepedHsT OCHOBHOTO O0OPYIOBaHHI,
y4eOHO-HarJIsi THBIX ocoOmii u UCIIONTb3yEMOTO
MIPOTPAMMHOTO 00ECIIeUSHHS

Anpec (MecTOnoI0KeHHEe) IOMEISHNH [T IPOBEIECHHS BCEX
BUJIOB YYEOHOM JEATENFHOCTH, TPEAYCMOTPEHHOH YaeOHBIM
IUTAHOM (B CIIy4ae pealn3alui o0pa3oBaTebHON IPOTPaMMEbI
B CETEBOI1 (hOpMe JOMOTHUTENBHO YKa3bIBACTCS
HanMEHOBaHHUE OPraHHU3alMH, C KOTOPOI 3aKJII0UEH JOTOBOP)

YueGHbIe ayJUTOPUH VTS TIPOBECHHS 3aHATHIA JTEKIIMOHHOTO
THIA, CEMHHAPCKOTO THIIA, TPYNIOBBIX M HHAWBHIYalTbHBIX
KOHCYNIBTAIIMH, TEKYIIET0 KOHTPOIS W MPOMEKYTOUHOMN
arTecTallid, a  TaKKe  CaMOCTOSITENIbHOW  paboThI
00y4aroIuXxcsi: TPernojaBaTeIbCKU CTOJ, CTYJN, CTOJBI H
CTYJIbS 111 OOyJaromuxcs, kadpenpa.

O6opynoBaHue: HuTepakTuBHOE MYJIbTUMEIUIHOE
o0opyIoBaHHE (mocka, MPOEKTOP), MePCOHATBHBII
KOMITbIOTEp B KOMIUICKTE C IPOrPaMMHBIM OOECIICUCHHUEM,
BBIXOJIOM B ceThb MHTepHET W JOCTYIIOM B 3JEKTPOHHYIO
nHpOPMaIMOHHO-00pa3oBaTenbHyto cpeny COI'Y.
[porpammuoe obecnieuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanuss Sunrav WEB Class (beccpounoe
[IO); IlporpammHOe oOecrmeueHUEe ISl PEIAKTHPOBAHUS
xumudeckux ¢opmyn Isis Draw (beccpounoe IIO);
Koncynprant  miroc;  CucremMa  TOMCKAa — TEKCTOBBIX
3auMCcTBOBaHUM «AHTUIIarnat.BY3y»; Ilporpamma qius OBM
«bank BompocoB st KOHTpoisi 3HaHWiY;, Cisco Webex;
MOODLE; nemMOHCTpalMiOHHBIE ©  y4eOHO-HATJISIIHBIC
mocoOust (BUIICOMTPE3CHTAIINSA ).

Poccuiickas ®enepanus, 362025, Pecriydnuka CeBepHast
Ocerus — Ananus,
ropoa Brnanukaskas,
yi. Baryruna, nom 44-46,
y4eOHbIi Kopryc Ne 7,
ayn. Ne 606

JlaGopatopuu: KOMIIBIOTEPHBIE KJIACCHl U IPOBENECHUS
TEKYILIET0 KOHTPOJISL ¥ IPOMEXYTOUHOH aTTECTalliH, a TAKKe
CaMOCTOSITETTHHON paboTel 00yJaroIuXCs:
NPeroJaBaTeIbCKUi  CTON, CTYJ, CTONBI W CTYNbSl JUIA
oOyJaromuxcs.

ObopynoBanue: HuTtepakTuBHOE MYJIbTHMEIHITHOE
obopynoBaHme (IOCKa, TIPOEKTOpP), KOMIBIOTEPHI IS

KOMITLIOTEpPHOTO KJlacca B KOMIUIGKTE - C TPOTPaMMHBIM
o0ecrieueHNeM, BBIXOJOM B CeTb MHTEpHET W NOCTYIIOM B
AJIEKTPOHHYI0  MH()OPMAITMOHHO-00Pa30BaTEeNbHYIO  CpPEAy
corvy;

Poccuiickas @enepanus, 362025, Pecrydnmka CeBepHast
Ocetus — AnanHus,
ropox Brnagukaskas,
yi. Baryruna, mom 44-46, yaeOHbIi Kopiryc Ne 7,
ayn. Ne 614




[porpammuoe obecnieuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TtectupoBanuss Sunrav WEB Class (Beccpounoe
[10); IlporpammHOe oOecrmeueHHe ISl PEIAKTHPOBAHUS
xumudeckux ¢opmyn Isis Draw (beccpounoe IIO);
Koncynprant  tmoc; CucremMa  MOHMCKAa  TEKCTOBBIX
3anMcTBOBaHUH «AHTHUIUTarHaT.BY3»; [Iporpamma ams O9BM
«bank BompocoB s KoHTpoisi 3HaHWI; Cisco Webex;
MOODLE; neMoOHCTpalMOHHBIE W  Yy4eOHO-HArJISTHBIC
mocobust (BUIICOMTPE3eHTAIINS).

BI/I6JII/IOTCKa, B TOM YHCIIC YHUTAJIbHBIA 3a]I. CTOJBI U CTYJIbA

Uil OOyJaromIuxcs, KOMIBIOTEPHI B KOMIUIGKTE — C
NpOrpaMMHBIM O0€CIe4eHHeM, BBIXOJIOM B ceTh HTepHeT u
JOCTYIIOM B ANEKTPOHHYIO MH()OPMAIIMOHHO-

obpazoBarenbHyto cpeny COI'Y

[porpammuoe obecrieuenne: Windows 7 Professional; Office
Standard  2016;  7-zip; WIinRAR; Adobe  Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Koncymprant mioc;
IapanT; Cisco Webex; MOODLE.

OBbC»YHuBepcurerckas oubmuoTeka ONLINE»
https://biblioclub.ru

3BC «KoncymsTant cryaentay http://www.studentlibrary.ru
3BC «lOpaiim» www.biblio-online.ru

OnekTpoHHas OMOMMOTEKa aUCCEpTallMM U aBTOpedepaToB
PI'B(OBJ PI'B) https://dvs.rsl.ru

OBbC"YHuBepcuTeTcKas o6ubnuorexa ONLINE"
https://biblioclub.ru

OBC «Hayunas »snexktponHas OwubOnmoreka eLibrary.ru»

http://elibrary.ru.

Poccuiickas @enepannms, 362025, Pecrydnmka CeBepHast
Ocetust — Ananus,
ropoja Bnagukaskas,
ya. Ueperenu/Baryruna, nom 16/19, yueOnsbrit kopryc Ne 6

Jlabopatopusi DPUMKO-XUMHYECKUX METOJOB aHajiu3a s
NPOBEACHHS HayYHO-HUCCIIEI0BATENbCKON paboThl, KypCOBOTO
NPOEKTUPOBAHMS, BBITIOJTHEHHS BBIMTYCKHBIX
KBATH(DUKAIIMOHHBIX PabOT, TPYIIOBBIX W MHIAUBHIYAIbHBIX
KOHCYJIbTAlli: TPENoNaBaTeIbCKU CTOJ, CTYJN, CTOJBI H
CTYJIbsSI JUIsl OOYYaroIInuXCsl.

O6opynoBanue: IlepcoHanbHBIN KOMIBIOTEP B KOMIUIEKTE C
MIPOTPaMMHBIM OOecriedeHHeM, BBIXOIOM B ceTh VIHTepHET H
JOCTYIIOM B JIIEKTPOHHYIO nHOPMAMOHHO-
obpazoBatenbHylo cpeny COI'Y.

Iporpammuoe obecnieucane: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TtectupoBanust Sunrav WEB Class (Beccpounoe
[1O); IlporpammHOe oOecrmeueHUEe ISl PEIAKTHPOBAHUS
xumudeckux ¢opmyn Isis Draw (beccpounoe IIO);
Koncynprant tumoc; Cucrema  MOHWCKa  TEKCTOBBIX
3auMcTBOBaHUM «AHTUIIIarnar.BY3»; [Iporpamma s OBM
«bank BompocoB st KOHTpoisi 3HaHWi; Cisco Webex;
MOODLE; neMOHCTpaliOHHbIE ¥  y4eOHO-HarJIsIHbIE
mocoOust (BUIECONPE3ECHTAIIHS).

JlaboparopHoe oOopynoBaHue: ATOMHO-AOCOPOITMOHHBIN
cnexktpomerp MI'A-1000 ¢ aBTocemmiepoM — 1 mT.
[Mnamennsiit poromerp PIIA-2-01 30M3 — 1 wr. Bech
nabopatopusle nekTporasie BM5101 — 1 mT.

pH-metp 150 MU — 1 mrT. Memanka MarHuTHAasI C TOJJOTPEBOM
13 6110 — 1 . Pedpaxkromerp NPD-45452M (c moacBeTkon
u jpon. mkamoif) — 1 mr. Makybatop-CO2 491 MCO-5AC,
mmarmazoH +5 C mo +50 C, Sanyo — lmr. Cucrema
MHUKPOBOJIHOBas mpoOomoaroroBkm MC-6  — 1 mr.
Crextpodoromerp «I13-5400Y D»-1 1.

Poccwuiickas @enepanusi, 362025, Pecriyommka
Cesepnas Ocerust — Ananus,
ropon BrnaaukaBkas,
ya. Baryruna, nom 44-46,
y4eOHbIi Kopryc Ne 7,
aya. Ne 607A



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

Konnykromerp noprarusasiii OHAUS ST300C-B — 1 mi.

Jlabopatopusi OOmIeli ¥ HEOPraHWYECKOH XUMUH JJIs
NIPOBEICHUS 3aHATHUH CEMHHApPCKOTO THIA, J1a00paTOPHBIX
3aHATHHA,  KypCOBOTO  INPOEKTUPOBAHUS  (BBIOTHEHHS
KYpCOBBIX ~ pabOT), TpPYNNOBBIX H  HWHIUBHAYAIbHBIX
KOHCYNbTAIlMid, a TakKe CaMOCTOSTEIbHOH  paboThI
O0y4aIOIIUXCsl: MPeroJaBaTeNIbCKUi CTOJN, CTYJ, CTOJNBI U
CTYNBSL [UIS OOYYarOIINXCS, JTa0OPaTOPHBIE CTONBI, KJIACCHAs
JOCKa.

ObopynoBanue: HMHTEPAKTUBHBIN MYJIbTUMEIUIHBIN
KOMIDIEKC  (TIpOEKTOp,  JOCKa), HOYTOyK,  KOJOHKH,
NIePCOHANILHBIA KOMITBIOTEP C MPOrPaMMHBIM 00ECIICUCHHEM,
BBIXOJIOM B ceTb VIHTEpHET M AOCTYNOM B 3JIEKTPOHHYIO
uHpopmanronHo-o0pazoBarensHyto cpeny COI'Y.
[TporpammHoe obecnieuenne: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TtectupoBanusi Sunrav WEB Class (beccpounoe
[10); IlporpammHoe oOecnieueHre il PEAAKTUPOBAHUS
xumuueckux ¢opmyn Isis Draw (beccpounoe I1O);
Koncynprant ruroc; Cucrema  Noucka  TEKCTOBBIX
3auMcTBOBaHUH «AHTUIUTarnaT.BY3y»; Ilporpamma g 9BM
«bank BompocoB s KOHTpousi 3HaHWity, Cisco Webex;
MOODLE; neMOHCTpaliOHHbIE ¥  Y4eOHO-HArJIsJHbIC
mmocoOust (BUICOPE3CHTALIHS).

JlaGopatopHoe = obOopymoBaHue:  YueOHO-JIIa0OpaTOPHBIi
koMImieke "OOIIas 1 HeopraHuIecKast XUMIs'" — 2 TIIT.

[Ixa¢ BeITsSDKHOM ¢ moaBogoMm Boasl LIIB HBK - 2 mr. pH-
MeTp-MIIUTHBONBTMETP «pH-150MI»- 2 mmT.
pH-meTp-mummBonsT™METp «pH-150MA»- 1 mT. Kanopumerp
"Oxcnept 001K" — 1 mt. Becwl ananutuueckue SHINKO HT
84CE - 1 mr. Kongyktomerp «Okcnept -002-6H» -1 mT.
kad cymuapabi SNOL - 1 miT.

Memanka marautHas 119-6110 ¢ momorpeBom - 1 mT. Bechr
anektpornsie EK-300i -1 1T, Becsl maboparopasie BM5101 -
1 wrr. Mukpockon «buonam» -1 mrt. Bonmsnas Gans — 1
wt.®oromerp porosnexrpuueckuii KOK-2 — 1 mr.dotomerp
¢dorosnektpuyeckuit KOK-3-01- 1 mr. Homomep HM-510
cranfaptHeii — 1 mt. HarpeBarenpuas mimra ES-H3040 — 1
wit. CereBoit BerpsixuBarens- 1 mt. [lorenmomerp P-307- 1
mT. Becsl «CAS»- 1 mT.

Tepmocrat TC/120 CITY- 1 wrt. Lenrpudyra OITH -3- 1 .

Poccuiickas ®enepanns, 362025, Pecmybirka
Cesepnas Ocernst — AnaHus,
ropox Brnagukaskas,
yi. Baryruna, nom 44-46,
yaeOHbIi Kopiryc No 7,
aya. Ne 609







