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[IporpamMma coctaBiieHa B COOTBETCTBUU ¢ DenepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
cragpaproM no HampasieHuto 04.03.01 Xumus (ypoBeHb OakajlaBpuaTa), YTBEPXKIAECHHBIM IPUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 uronst 2017 roma Ne671; mpukazom
MunHcTepcTBa HAyKH U BhIciiero odpasosanusi Poccuiickoit @enepannn ot 26 HosiOps 2020 r. Ne 1456
(3apeructpupoBan MunucrtepctBoM toctuninu Poccuiickorr ®@enepanun 27 mas 2021 r., Ne 63650) «O
BHECEHUU W3MEHEHUH B (enepaibHble TOCyAapCTBEHHbIE OOpa30BaTENbHBIE CTAHAAPTHI BBICIIETO
oOpazoBaHusi»,  y4eOHBIM IUIAHOM IOATOTOBKM OakamaBpa 1o HampariaeHuto 04.03.01 Xwumwus,
yTBepkJIeHHBIM Y4eHbIM coBeToM PT'BOY BO «COI'Y» npotokoin Ne 9, ot 28.03.2024 .

CocraButenb: K.X.H., Jo1ieHT ®.A. Araesa

Pabouas npoepamma oucyuniunvl npuHama 6 cocmage 0CHOBHOU NPOPecCUOHATbHOU 00PA308AMENbHO
npocpammul peueHuem yueHo2o cogema (npomokoa Ne 9 om 28.03.2024 2.).



1. CTpykTypa, u 00111as1 TPYA0EMKOCTH AU CIUNIMHBI
OO1ast TPYA0EMKOCTh AUCIUIUIMHBI COCTaBIIsAET 3 3a4eTHbIX equnuil (108 dacos).

Ounas dopma 00yueHus

Kypc 3
Cemectp 6
Jlexuun 34
[IpakTryeckue (CeMUHAPCKUE) 3aHATHUS -
JlaGoparopHble 3aHATHS 34
Koncynbranun -
Htoro aynmuTopHBIX 3aHATHI 68
CamocrositenbHas paboTa 40

KypcoBas pabota -

dopma KOHTPOJISt

SK3aMEH -
3auer 6 ceM.
OO0111€€ KOJIMYECTBO YacOB 108

2. llenu ocBoOeHMSl IMCHUIIIHHBI
Llenpto OCBOCHMS AMCUMIUIMHBI «BBeneHue B XMMHUIO TBEPAOTO Teja» SIBISETCS YIriyOIeHHOe
U3yuyeHHEe XUMHHM TBEPJAbIX MaTepualloB, (OPMHUPOBAHUE Yy CTYIEHTOB IPEJICTABICHUA O CHHTE3E,
CTPYKTYpE, CBOMCTBaX W NPUMEHEHUU TBEpJO(a3HbIX MaTepHalIOB, a TAKKE COBPEMEHHBIX METOJaX MX
aHaJu3a.

[IporpamMMa mnpeaHasHaueHa JUIsl CTYACHTOB (akyjabTeTa XHMHM, OUOJIOTMH U OHMOTEXHOJIOTHUH,
HaIPaBJICHUS IOJATOTOBKU «XHUMHUSD.

[enstmu OCBOEHMSI TUCHUIUIMHBI SBIISIOTCS:

- [lonmyuenue HOBBIX CBEJEHMI O crioco0ax pa3padOTKHU HOBBIX (PYHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX
MaTepuasos; (26.006 [TpodeccrnonanbHbIM CTaHgapT «Cnenuanuct o pa3paboTke
HAaHOCTPYKTYPUPOBAaHHBIX KOMIIO3MLIMOHHBIX MaTEPHUAJIOB», YTBEP)KIEHHBIM IpHKazoM MuHucTepcTBa
TpyAa u corpanbHoi 3amuthl Poccuiickoit @enepannu ot 8 ceHtaops 2015 r. Ne 604H (3apeructpupoBaH
MunucrtepctBoM toctuniuin Poccniickoit @eneparun 23 centsiops 2015 r., peructparnmonssiii Ne 38984);

-[IOHUMaHUE COBPEMEHHBIX MPEACTABICHUI O CTPOEHHH U CBOICTBaX HEOPraHMYECKUX BEILECTB;
BbIpa0OTKa SKCIIEPUMEHTAIBHBIX HAaBBIKOB, HEOOXOAMMBIX JUISl OCYIIECTBJICHUS MpPOBEIEHHUs paboT Io
00paboTKe M aHAIW3y HAayYHO-TEXHUYECKOH uHpopManmuu M pe3ynbTatoB ucciepoBanuit (40.011
[Ipodeccuonanpupiii  cranmapt «Crnenuaiuct 1O  HAYYHO-UCCIIEJAOBATEIbCKUM W OIBITHO-
KOHCTPYKTOPCKMM pa3padoTKam», YTBEP)KIEHHBIM mNpuka3zoM MUHHUCTEpCTBA Tpylda M COLMAJIbLHOU
3amuThl Poccuiickoit @eneparuu ot 4 mapta 2014 r. Ne 1211 (3apeructpupoBan MUHHCTEPCTBOM

toctuunu Poccuniickoit @enepaunu 21 mapra 2014 r., peructpannonssiii Ne 31692).



3. Mecto aucuunjunbl B cTpykrype OINOII 6akanaBpuara 04.03.01 Xumus.
b1.B.JIB.05.01

Jnst u3ydeHuss JaHHOTO Kypca CTYIEHTHI JIOJDKHBI BJIAJIETh 3HAHUSIMU OCHOB HEOPraHUYECKON U
(bU3HUECKON XUMUU, KPUCTAIUTOXUMUHU.

JlaHHAast NUCHUIUIMHA TOTOBUT CTYJAEHTOB K BHITIOJTHEHHUIO BBITYCKHON KBATH(PUKAITMOHHON padOTHI,
JIOTIOJTHSIET 3HAHUS O COBPEMEHHBIX METO/1aX HayUHbIX UCCIIEJOBAHUM.

(«Heopranmueckas xumuss» - YK-1; YK-2; VK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6;
«Anamutuueckas xumusm» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-4; OIIK-6; «Oprann4eckast XuMusi»
-VK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-6; YK-6; OIIK-5; OIIK-2; OIIK-3; «®u3ndeckas xumus» - Y K-
8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OIIK-4):

VK-1. CnocobeH ocyniecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(POpPMAIUU, TPUMEHSThH
CHUCTEMHBIN MOXO0/ JIsl pEeLICHUs TOCTABICHHBIX 3a/1a4;

YK-2. CniocobeH onpenensiTh KpyT 3a/1a4 B paMKax MOCTaBJICHHOHN IEJIM U BEIOMPATh ONITUMAIbHBIC
CHOCOOBI X PEIICHUS, UCXOSI U3 JEHCTBYIOUINX IPABOBBIX HOPM, UMEIOIIUXCSI PECYPCOB M OTPaHUYCHUI;

VYK-4. CnnocoGeH OCyIEeCTBIIATh J1I0BYI0 KOMMYHHUKAIMIO B YCTHOW M MUCbMEHHOW (opmax Ha
rocynapcTBeHHOM si3bike Poccuiickoit @denepanuu 1 HHOCTpaHHOM(BIX) sI3bIKe(ax);

YK-8. CriocobeH co3maBaTh M HOIJCPKUBATh B MOBCEIHEBHOW >KU3HH M B MPOQECCHOHATBHON
JESATCILHOCTH Oe30TacHbIe  YCIIOBUSL IKU3HENCATCILHOCTH JIJII COXPAHCHHsSI TIPUPOTHOW CPEJbI,
o0ecrieueHrsT YCTOHYMBOTO pa3BHTHUS OOIIECTBA, B TOM YHCIE TPU Yyrpo3e U BO3HUKHOBEHUU
Ype3BBIYANHBIX CHTYAIM 1 BOCHHBIX KOH(JINKTOB;

OIIK-1 Criocoben aHanu3upoBaTh U UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX SKCIICPUMEHTOB,
HaOII0ICHUH U U3MEPCHU;

OIIK-2 CrnocobeH TpoBOIUTH C COOJIOJICHHEM HOPM TEXHHUKH OE€30MaCHOCTH XUMHUYECKHUM
SKCIIEPUMEHT, BKJIIOYas CHUHTE3, aHAIM3, U3y4YEeHHE CTPYKTYpPbl U CBOWMCTB BEIIECTB W MAaTEpPHAJIOB,
HCCIIE0BAHUE MPOLECCOB C UX YUACTHEM;

OIIK-3 CriocobeH MpUMEeHSTh pacYeTHO-TEOPETUYECKUE METOIBI ISl U3yUEHUS] CBOMCTB BEILIECTB U
MIPOIIECCOB C UX YYACTHUEM C UCIIOJIb30BAHUEM COBPEMEHHOMN BBIUUCIUTEILHON TEXHUKH;

OIIK-4 Cnoco0eH 1ulaHUpOBaTh pPAaOOTHl XHMMHUYECKOW HANpPaBIEHHOCTH, 00pabaThiBaTh U
WHTEPIPETHUPOBATH MOTYYECHHBIE PE3YIHTAThI C UCIIOJIB30BAHUEM TEOPETUUYECKUX 3HAHUM U TMTPAKTUUECKUX
HaBBIKOB PEIICHUSI MaTEeMAaTUUECKNX U (PU3NYECKUX 3a]1aY;

OIIK-5 CriocobeH moHUMaTh MPUHIUIBI paOOTHl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHNA U
MCIOJNIb30BaTh UX ISl pEIIeHUs 3a]1a4 MpodeccroHalbHOM 1eSTeTbHOCTH,

OIIK-6 CrnocobeH mpeacTaBisiTh Pe3yiabTaThl CBOEH pabOThl B YCTHOW M MUCHMEHHOW (Qopme B
COOTBETCTBUH C HOPMaMHU U TIPaBUJIAMU, IPUHATHIMU B IPO(ECCHOHATLHOM COOOIIIECTBE.

JlanHasi MTUCHIUILTMHA TOTOBHUT CTYJEHTOB K BBITIOJIHEHUIO BBITYCKHON KBATM(UKAIIMOHHON PabOTHI,
JIOTIOJTHSIET 3HAHKS O COBPEMEHHBIX METO[aX HAYYHBIX UCCIICIOBAHUM.

O6o6mmennbie TpyaoBbie ¢yHKIUU (Td), KOTOpBIE CMOXKET TMOTHOCTHIO WM YACTHYHO)
MPOJIEMOHCTPUPOBATH CTYACHT IIPH OCBOSHUU JAHHOUW JUCIIUIUINHEIL:

—Pa3paboTka ONMbITHRIX 00pa3ll0B HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPHAIIOB;

—COop ® cucTemaru3alMsi  Hay4YHO-TEXHHYECKOM  HMHPOpMAIMM O  CYIIECTBYIOLIMX
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTepHaiax

—CocTraBneHne aHAJIUTHYECKUX O030pOB, HAYYHBIX OTYETOB, MYOJHKAIUA PE3yIhTaTOB
HccIea0BaHus

—OcyImecTBIeHHE BBITIOJHEHHS] JKCTIIEPUMEHTOB U O(DOPMIICHHUS pe3ylbTaTOB HCCIAEAOBAHUN H
pazpaboTok



Jlst ocBoeHust naHHOM yueOHOo# nucturuiiHbl (Y ]]) CTyneHT noimkeH

3HATh: OCHOBBI HEOPTAHMYECKOM, OPTaHUYECKON U (PU3NIECKON XUMHUU.

YMerb: OCYIIECTBIIATh OPraHMYECKUH M HEOPraHUMYECKUM CHUHTE3 DPA3IM4HBIX MAaTepUalIOB,
KOTOPBIE MOT'YT UCIIOJIb30BaThCs B Ka4eCTBE MOIM(UKATOPOB (OpraHUYECKUE COCTUHEHHUS) WIIN HOCUTEIIEH
(MuHepanbpHBle  BemiecTBa). PacmmdpoBaTe  pe3ynbTaThl  MPOBENEHHBIX  (DU3MKO-XMMHUYECKUX
HUCCIIEJOBAHUN.

Bianers: METOAMKAMU HEOPraHMYECKOIO M OPraHUYECKOIO CHUHTE3a; OCHOBHBIMU (PU3HMKO-

XHUMHUYCCKUMH METOAaMU UCCIICAJOBAHUA CBOICTB M COCTaBa HEOPTraHNYCCKUX MaTCPpHAJIOB.

4. TpeOoBaHusl K pe3yJibTATaAM OCBOEHM S JUCUMILIMHBI
[Ipouecc n3yueHus: JUCHMILTUHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CICAYIOIIUX KOMITETECHIUI:

Koa u HauMeHOBaHMe HHAUKATOpPAa JOCTUKCHUS npodwccnona.nbnoi/i KOMIICTCHIIUM

Kox u HanmenoBanue
npogeccuoHAIbHOM
KOMIIeTEeHI[UH

Koa n HauMeHOBaHMe HHAMKATOpPA
AOCTUKEeHHS NPodeccHoHAIBHOMI
KOMIIeTeHIIUH

Ocnosanue (I1C, ananus
OIIbITA)

IIK-1
HCIIOJIB30BAaTh 3HAHUA O

Cnocoben

CTPOCHUH
pUpoIe
CBSI3HM W

BCILIECTBA,
XUMHYECKOM

CBOMCTBaxX
Pa3IMYHBIX KJIaCCOB
XUMHYECKHUX DJIIEMSHTOB,

BCIICCTB U MATCpHAJIOB

nK-1.1:
CTPOCHUH
XUMHAYECKOU

3HAHUSI O
IpUpoJIe
CBOMCTBaxX

Hcnonb3yer
BELIECTBA,
CBA3M W
pa3IM4YHBIX  KJIAacCOB  XMMMUYECKHX
3JIEMEHTOB, BEIECTB U MAaTEPUAIIOB IS
IIOHUMAaHNs MEXAaHU3Ma XUMHUYECKHUX
peakuuii, MIPOUCXOAAIIUX B

TCXHOJIOTHYCCKHUX mnmpounoceccax n

IS MOHUMAHMS | OKPYYKAKOIIEM MUPE;
MEXaHU3Ma XUMUYECKHX _
peaKumii, IIK-1.2:  IIporHosupyer (jBOI/ICTB&l
NPOMCXOIAMIIIX 5 | XUMHHECKHNX COEIMHEHUMN u
TeXHONOLHYCCKIX MaTepHalloB Ha OCHOBE IaHHBIX 00 UX
nporeccax 4 | CBOFCTBAX H XHMHHYECKOM CTPOCHHH;

OKpYXKarollleM Mupe, a
TaKxKe

26.006 TIpodeccronanbHBIN
crangapt «CrHemnuaimct 1o
pa3zpaboTke
HAHOCTPYKTYPUPOBAaHHBIX
KOMITO3UIITMOHHBIX
MaTepHaioB»

MK-1.3. Hcnons3dyer COBpeMEHHBIC
CCTCCTBCHHOHAYIHBIC TEOPETUUECKUE IIPEICTABIICHUS
3HaHHA U1 PEUICHMsS | XUMUYECKOM HayKH u

3agaq

CCTCCTBCHHOHAYYHLIC 3HAHUA B CBOEH

npodeccHoHaNbHOI poeCCHOHAIBHON e TETHHOCTH.

JEeSITeTPHOCTH.

MK-2. Crnocoben | IK-2.1. Bmageer coBpemennbiMu | 40.011 T[IpodeccrmonanbHbIH
IPUMEHSTh METOJaMU MCCIIEJJOBAHUS XUMHUYECKUX | cTaHmapT «Crnenuanuct 1o
COBPEMEHHYIO COCIMHEHUH 1 MaTEepHAJIOB; HAyYHO-HMCCIIEIOBATETbCKIM
anmnaparypy npu U OIBITHO-KOHCTPYKTOPCKUM
MIPOBEEHUN  HAaY4HBIX pa3paboTkam»

HCCHCHOB&HHﬁ, a TaKXKC




COBPEMCHHBIC IK-2.2. AHanu3upyer "
TEOPETUYECKUE HHTEPHPETUPYET pe3yIbTaThl
MIPEICTABICHHS XUMHYECKOT'O IKCIIEPUMEHTA Ha OCHOBE
XUMHUYECKON HAyKU I | COBPEMEHHBIX TEOPETUUECKUX
aHam3a NPECTaBICHUN XUMUYECKOH HayKH
OKCIICPUMCHTAJIbHBIX

JTAHHBIX.

B pe3ynbrare ocBOHUS TUCIUTIINHBI 00yJaIOIUICS TOJKEH:

3HaTh:

- OCHOBHBIC PUHIIUIIBI, 3aKOHBI, TOJIOKEHHSI, METOI0JIOTHIO n3ydaeMbix aucuuiumH (ITK-1)

- TEOPETHUYECKUE OCHOBBI COBPEMEHHBIX METOJOB HCCICAOBAHUS XUMHUYECKUX COCIUHEHUH,
MaTepUAIOB U HHTEPIPETAIIUH MOJIy4eHHbBIX pe3yabTatoB ([1K-2) ;

- OCHOBHBIC HCTOYHUKH M METOJIbI TIOMCcKa HayuHo! nHpopmanuu(I1K-2)
YMers:

— MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI U MOJOXKEHUS XUMUU IS TOHUMAHH MEXaHHU3Ma XUMUYECKUX
peaKIuii, MPOUCXOIAIINX B TEXHOJOTMUYESCKUX Ipolieccax u okpyxatomiem mupe (ITK-1);

—  IPOTHO3UPOBATh CBOMCTBA XMMHUYECKUX COEIMHEHUN M MAaTepUaIOB HAa OCHOBE JIaHHBIX 00 HX
cBoiicTBax u xummudeckom crpoeruu (I1K-1)

- AHAIM3UPOBATh U HWHTEPIPETHPOBATH PE3YIbTAThl XHUMHUYECKOTO OHKCIIEPUMEHTa Ha OCHOBE
COBPEMEHHBIX TEOPETHYECKHX MPeCTaBIeHUi xumuueckoi Hayku (ITK-2).
Braaners:

- HaBBIKAMU HMCII0JIb30BaHMs (PyHIaMEHTaIbHBIX XUMUYECKHUX 3aKOHOB U €CTECTBEHHOHAYYHBIX
3HAHUU B IIPOLIECCE BBIIIOJIHEHUSI HAYYHOT'O UCCIIEI0BAaHUS, a TAKKE B CBOEH POo(dheccuoHaIbHOM
nestenpHoCcTH (TTK-1)

- HaBBIKAMU HMCII0JIb30BaHMsI 0a30BBIX 3HAHUI U METO0B XUMHUYECKUX JUCLUIUIMH IpU
MHTEpPIIPETAIMH MOJyIeHHBIX pe3ynbTaTtoB (I1K-2).



1.5.

Coz[epmafme H y‘leﬁHO-MeTOJII/I‘le(!Kaﬂ KapTra THCHUIIIMHBI «BBegeHne B XMMHIO TBEpAOro rejaa»

A};il;l[;iﬁl;fle CaMOCT%ﬂTCJ’IBHaﬂ KommaectBo
Ne HaumenoBanue TeMv(BOHpOCOB), 1achl pabota S;(;{I)TI\SI())IJI;I T6e?<m111?:ﬁ
TEMBI M3yYaeMBbIX TI0 JAHHOM TUCIIUILTHHE T1a6. Ya g
Jlexk. Coneprkanue - PaooOTEI
CBI
1 Beenenue B kypc. [Ipenmer u 3amaum kypcea. | 2 2 Teopuss  crpoeHuss  TBepaoro  Tena. | 4 Koncnekr, |3
XuMHYecKasi CBsI3b B TBEPABIX TEJIAaX. 3OHHAS Krnaccudukanus TBEpIbIX TEIL. YCTHBIN
Teopus. Meron «CHUIBHOW CBSI3W». 30HHAs orpoc,
CTPYKTypa OIHOMEPHBIX, JBYMEPHBIX U IpOBEpKa
TPEXMEPHBIX KPUCTAIUIOB. IOHHBIE KPUCTAILIBI. /3,
DHepruss pemieTKH HOHHOTO  KPHCTaJlIa. TECTHUPOBAH
Honnast cBsi3b. MonekynspHble KpPUCTAILIBL. ue
Ban-nep-BaanbcoBoe B3aUMOJICHCTBHE.
2 CTpyKTypsl ~ KpUCTAJUIOB.  DJeMeHTapHble | 4 4 Knaccudukanus TBEPABIX Teln. | 4 Koncnekr, | 3
KPUCTATMYECKHE  CTPYKTYPHI,  IIAPOBBIC DKCTIepUMEHTATbHBIE YCTHBIN
VIaKOBKH,  MOMUMOp(HU3M,  uzoMopdusm, METO/IbI OTIPEICICHUS orpoc,
TBEPJABIE  PACTBOPBL.  DKCIEPUMCHTAILHBIC CTPYKTYPHI KpHCTAJLIA. IpOBEpKa
METOJIbI OIpeNeTeHHs] CTPYKTYpPhl KpHCTaIa. /3,
CTpyKTypa pealbHbIX KPUCTAILIOB. TECTHUPOBAH
CKpBITOKPUCTAIITUIECKHE u ue
HEKPUCTAIUTMYECKHE TBEP/bIC Tela. AMOpdHOe
TBEPJOE TEIIO U CTEKJIa, MOJIUMEPHIL.
3 SlBnenue pasymopsaoueHHsT B KpHCTAJIaX. | 2 2 Bzaumocssi3b nedex-ToB u puzunyeckux, | 4 Koncmekr, |5
OcHOBHBIC THIIBI IIC(I)CKTOB. ATOMHBIC, CTPYKTYPHO-MEXaHUYECKUX CBOICTB. YCTHBIﬁ
ToueuyHble JedekThl. [IpuMecHbIE aTOMBI. OCHOBHBIE THTIBI IeheKTOB orpoc,
3apsokeHHBIE U HE3apsHKCHHbIE  Te(EKTHI. poBepKa
PaBHOBecue nedexToB B OMHAPHBIX M TPOWHBIX /3,
KpHUCTAIIIaX. TECTHUPOBAH
ue




OmpezneneHne  HPUPOABI  JOMHHHUPYIOIIMX
nedexToB.  B3aumogeiictBue  nedeKTOB.
Henpsimoe B3amMmopeiicTBHE: KOHLCHTpPALUS
Ne(eKTOB peleTKH, pacipeieieHIe IPUMECEH.
[Ipssmoe  B3amMojelicTBue:  oOpa3oBaHHE
HOHHBIX nap, JaJIbHEC B3aHMOI[eI>'ICTBHC
ne(heKTOB, aCCOLHAIHS TOUYCUHBIX M JTMHEHHBIX
neeKToB

B3auMocBs3e nedex-ToB u  (HU3NIECKUX,
CTPYKTYPHO-MEXaHUIECKUX CBOWCTB.
B3aumogeiicTBue nedekToB.

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

Jlunelinbie u TUIOCKHe AedekThl. J(uciokamum.
[Inanapuasie u japyrue Buabl  J1e(EKTOB.
HedexTs u buznveckue CBOICTBA.
DNEKTPUYECKHe, ONTHYECKHUE, MAarHUTHBIC,
TEIUIOBBIC M MEXaHUYECKUE CBOMCTBA.

B3aumocBs3p nedek-ToB U (PU3NYECKUX,
CTPYKTYPHO-MEXAHHUYECKUX CBOMCTB.
Jluneitnble u muockue neheKThl.

Koncmexr,
YCTHBIN
ompoc,
MpoOBEpKa
a/3,
TECTUPOBAH
ne

Krnaccudukanus cTpyKTypHBIX TPEBPALICHIH B
TBepAOM Tene. OcoOOeHHOCTH TePMOJIUHAMUKU
TBEpAO(Da3HBIX IIPEBPAILCHH.
3aKOHOMEPHOCTH  3apojiplllieo0pa3oBaHusl B
TBEPABIX cucTeMax. PocT kpucTamios.

Knaccugukanus CTPYKTYPHBIX
IIPEBPALICHUN B TBEPAOM TEIIE.

Koncmexr,
YCTHBIN
onpoc,
IIpOBEpKA
/3,
TECTUPOBaH
ne

I'omorennsie ¢dazoBble IIPEBPAILCHHUS.
CnuHOaIBHBIN pacnajl TBEpI0ro pacTBopa.

TBepmodasHble  peakuuu, JTUMUTHPYEMbIE
nuddysueit. Teopust Baruepa — llImanbipuna.

["'omoreHHbIe (ha30BbIE MPEBPAIICHUS.

Koncnekr,
YCTHBIN
ompoc,
MpoOBEpKa
/3,
TECTUPOBAH
ue

CTpyKTYypHO-4yBCTBUTEIbHBIE CBOMCTBA.
[Tponieccrr auddysun, mexanuzm nudpdys3um,
TuPy3HOHHO - KOHTPOJHMPYEMBIH TEPEHOC
Macchl U 3apsiaa Mo ASUCTBUEM MEXaHMUECKUX

CTpyKTYypHO-4yBCTBUTEIBHBIE CBOMCTBA.

Koncmnexr,
YCTHBIN
ompoc,
IpOBEpKA
a/3,




HaNpsDKEHUH, XUMHUYECKUX U IEKTPUUYECKUX TECTUPOBaH
CHIL ue
9 XUMHYECKHUE PEaKIMu B TBEpAOM Tene. | 4 4 XUMHYECKUE PEAKIIUU B TBEPIOM TeJIe. 4 Koncnekr, |6
@akTophl, BIMSKOIIME HA PEAKIHOHHYIO YCTHBIH
CIIOCOOHOCTD. ornpoc,
IpOBEpKa
a/3,
TECTUPOBAH
ue
10 Kunernueckue MOZEIIH TBepAodazHbix | 4 4 OCOOCHHOCTH ~ KMHETHKH  XUMHYECKUX | 2 Koncmekr, | 6
peakuuii ¢ PpazIMYHBIMU JIMMUTHPYIOLIUMHU peakuuii B TBEpAbIX Teslax YCTHBIN
CTa/IUSMHU. orpoc,
OcOo0eHHOCTH KMHETHKH XUMHUECKUX PeaKkIui IpOBEpKa
B TBEPBIX TEJIAX, METOABI AKTHBALIUU TBEPABIX /3,
ten.  CrewiooOpazoBanue M (PUBHKO- TECTUPOBaH
XUMHYECKHE MTPOLIECCHI B CTEKJIAX. ue
11 [TpeBpamenust 0e3 u3MeHeHUs cocTaBa. | 4 4 TepMoaMHAMUKA U KHHETUKA XUMU-YECKUX | 2 Koncnekr, |4
MapreHcuTHbIE [IPEBPAILCHUS. peakumii B TBepAbIx Tenax IIpeBpamenus YCTHBIN
bezmuddys3nonsie npeBpamieHus, (azoBble 0€e3 N3MEHEeHHs COCTaBa. orpoc,
IpeBpalleHys] THUIa MOpPSAJOK — Oecrnopsiok, IpOBEpKa
¢da3oBble mepexonbl B TBEPABIX  Telax, /3,
PEKpUCTAIUIM3ALUS U POCT 3€pEH, JIBUKECHHE TECTUPOBAH
I'PaHULl 3€pEH ue
12 Mexanu3mbl  miactuueckod  nedopmanuu, | 4 4 MexaHu3MBl TUTacTHYECKOW aedopmarum, | 2 Koucnekr, |4
paspylleHHe MaTepuanoB. BelneneHue HOBOMI paspyleHre MaTepuaioB. YCTHBIN
¢da3bl U3 TBEPJIOTO PacTBOpa, JAEKOPHUPOBAHUE orpoc,
JUCIOKAlUK, CTPYKTYpHBIE MpPEBpalLlCHUS, pOBEpKa
MIPOUCXOSIINE MTPHU BHICOKUX JABICHUSIX. /3,
TECTUPOBAH
ne
HTroro B cemecTpe 34 34 40 70
PeliTHHTOBBIN KOHTPOJIb 3HAHUI 30

HToro




6. O6pa3oBarejibHbIe TEXHOJIOTHHI

TpaauunoHHbIe JEKIUH C UCIIOJIB30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOIUH. Jlekuuu ¢
WCTOJIb30BAHUEM MYJIbTUMEIUHHBIX MPE3CHTAIMH, JEKIUU-0eceabl, JEKIUN-TUaTOTH, SBPHUCTUUYECKUE
JEKIHH, JIEKIIMU-BU3yaTU3alU1, CAMOCTOSITEIbHAs paboTa CTYI€HTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

Jlekus-1uaJIor — COJep KaHUe IIOAACTCS YEPe3 CEPUI0 BOIPOCOB, Ha KOTOPBIE CTYAEHT JOJKEH
OTBEUYaTh HEMOCPEICTBEHHO B XO/I€ JICKLIUH.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEICTB - CaMbliil A3 PEKTHUBHBII cr10c00
JIOHECEHUs BaXHOM uHpopMauuu npud NyOIMUYHBIX  BbICTyIUIeHMsX. Craiia-npeseHranuu ¢
UCTOJIB30BAHUEM MYJIBTUMEAUHHOTO 000PYIOBaHMS MO3BONIAIOT 3((HEKTUBHO U HATJISAHO NPEACTaBUTh
COJIepKaHUE HM3y4aeMOro Marepuaia, BbIICIUTh M NPOWUIIOCTPUPOBATH COOOILEHHE, KOTOPOE HECeT
MOYYUTENIbHYI0O HH()OPMALIMIO, IMOKa3aTh €€ KIIYEBbIE COAEp)KaTelIbHbIe IyHKTHI. lVcrmonbp3oBaHue
MHTEPAKTHUBHBIX 3JIEMEHTOB II03BOJISIET YCHIIUTD A3PPEKTUBHOCTD YOJUYHBIX BHICTYIICHHH, SIBISIOLIMXCS
YacThIO MPOPECCHOHATBHOMN 1A TETFHOCTH MPETo1aBaTelsl.

JlaGopaTopHble 3aHATHS SBJISIOTCS OJHUM U3 BaXKHEHIINX BUIOB y4eOHOU pabOThI, COCTABISIOT
OCHOBY IIOJTOTOBKH CTYACHTOB IO IUCIMIUIMHE W HampaBleHbl Ha (OPMHUPOBAHHE Y CTYACHTOB
CUCTEMATHU3UPOBAHHBIX 3HAHUI U HAaBBIKOB.

Bremonaenuio mabopaTopHOil paboTHl JOJDKHA MPENIIeCTBOBATH CAMOCTOATENbHAs pabora ¢
JUTEPATypHbIMU HCTOYHMKAMU M KOHCIIEKTOM JIEKIIMH, IpPU 3TOM cjeqyeT oOpaTuTh BHUMAaHHE Ha
TEOPETUYECKHUE BOIIPOCHI IO TeME 3aHATHsA. [ [epBOHaYaIbHO HIET OIIPOC TEOPETUYECKOIO MAaTEPUAIIA TEMBI
3aHATHA. 3aTEM B PsiZie BOIIPOCOB IIPENOAaBaTells CIEAYET CKOHIICHTPUPOBAaTh BHUMAaHNUE HA OCHOBHBIX
UJesX TEMbl 3aHATHUS. 3aJlaBa€Mbl€ BOIIPOCHI JOJIKHBI OBbITh KOPOTKMUMH M MAKCHUMAaJIbHO MPOSIBISITH B
CTY/IEHTaX UX COOOPa3UTEIbHOCTD.

JlaGopaTopHble PabOTHI BBIOJHSIOTCS B COOTBETCTBUU C TPEOOBAaHHMSIMH CTAaHIAPTOB U HOPM
nabopaTopHoil mnpakTHkd. CTyIeHTbl JOJDKHBI O3HAKOMHUTBbCA C 1€Jbl0 M 3aJadaMud  paboThl,
METOJIMYECKUMH YKa3aHUSAMU K JaHHOM J1abopaTopHOM padoTe, annaparypoid, npudopaMu U peakTUBAMU,
HEOOXOAUMBIMU JUIs BBIIOJIHEHUS paboThl. Pe3yabTaThl BEIIOJHEHHONW paboThl 0opMIIsitOTCs B paboueit
TeTpaau no npeayoxkeHHol gopme. Kaknas BeinmonHeHHast paboTa 10/KHA ObITh 0OPMIIEHA JTOJIKHBIM
o0pa3oM U cjaHa MpenojaBaTelito, IPOBOAUBIIEMY JJaOOPATOPHBIE 3aHATHUS.

YcTHBIN onpoc ABISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB ydeTa 3HAHUMN CTYJIEHTOB.

PaznuuaroT ¢poHTANBHBIN, HHANBUAYATBHBIN 1 KOMOMHUPOBAHHBIA OTIPOC.

@poHTAIbHBIN 0NPOoc TPOBOAUTCS B (hopMme Oecebl IpenogaBares ¢ rpynnoid. OH opraHuuecKu
COUYETAETCA C MOBTOPEHUEM MPOMIEHHOTO, SBIISISICH CPEACTBOM JUIS 3aKPEIUICHUs 3HAHWM U yMeHM. Ero
JOCTOMHCTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO Pa0OTy MOKHO BOBJIEUb BCEX CTYJAEHTOB Ipymnibl. J{is
3TOrO0 BONPOCHI JOJDKHBI JIOMYCKAaTh KpaTKyio (opMy OTBETa, ObITh JIAKOHUYHBIMH, JIOTUYECKH
B3aMMOCBSI3aHHBIMM JAPYT C JIPYTOM, JaHbl B TaKOH IOCIENI0BATEIbHOCTH, YTOOBI OTBETHI CTYJEHTOB B
COBOKYITHOCTH MOTJIM PAacKpbITh COJep)kaHue pasnena, TeMbl. C MoMouipio (POHTAIBHOIO OINpoca
IIPENnoJaBaTeslb MMEET BO3MOXKHOCTb TIPOBEPUTH BBINOJHEHHE CTYJEHTaMHM [JOMAIIHETO 3aJaHMs,
BBISICHUTh TOTOBHOCTH TpPYNNbl K H3YUYEHUIO HOBOIO MaTepuaia, ONpeAeNuTbh CHOPMUPOBAHHOCTD
OCHOBHBIX IIOHSATHI, YCBOGHHE HOBOTO Y4€OHOI0 MaTepuaia.

NuauBuayanbHblil onpoc npeamnoaaraeT 00CcTosTeNbHbIE, CBA3HbIE OTBETHI CTYJIEHTOB Ha BOIIPOC,
OTHOCALINICA K U3y4aeMOMY y4eOHOMY MaTepHaiy, O3TOMY OH CIY)XKUT BaKHBIM Y4eOHBIM CPEICTBOM
pa3BUTHS PEYH, MaMATH, MBIIUIEHUS CTYyAE€HTOB. UTOOBI clenaTh Takylo MHpOBEpKy Oosiee TiyOOoKoH,
HE00XO0AMMO CTaBUTb MEpe CTYJACHTaMH BOIIPOCHI, TPeOyIoIMe pa3BEPHYTOr0 OTBETA.

Bonpocel 111 MHAMBHIyaJbHOTO OIpOCa JODKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH,
€MKHMH, HMETh IIPUKJIAJHOM XapakTep, OXBaThlBaTb OCHOBHOW, paHee IPOWJAEHHBIH MarepHuall
nporpammel. MIX conep:kaHue TOJKHO CTUMYJIHUPOBATh CTYJAEHTOB JIOTMYECKH MBICINATH, CPAaBHUBATH,
aHaJM3UpPOBaTh, JOKa3bIBaTh, NOAOUPaTh yOenuTeNnbHbIE TNPUMEpHl, YCTaHABIUBATb MPUYUHHO-
CIIEJICTBEHHBIE CBSI3H, JIEJIaTh 000CHOBAaHHBIE BHIBO/IBI U 3TUM CIIOCOOCTBOBATh OOBEKTUBHOMY BBISIBIIEHUIO
3HaHUH CTYJEHTOB.

Bormpocs! 00bIMHO 32/1a10T BCEH TPYIIIE U MOCTIE HEOOIBIOH May3bl, HEOOXOAMMOM /IS TOTO, YTOOBI
CTYIEHTBI IIOHSJIN €70 U IPUTOTOBUIIUCH K OTBETY, BBI3BIBAIOT JJI1 OTBETA KOHKPETHOT'O CTYJIEHTA.



IIucbMeHHass MpoOBepPKAa Hapsly C YCTHOM SBIIAETCS BAXKHEUIIMM METOJIOM KOHTPOJIS 3HAHU,
YMEHUH M HaBBIKOB CTYAEHTOB. OIHOPOIHOCTh pabOT, BBINOJHSAEMBIX CTYJEHTaMH, I103BOJISET
NPEIbSBISATE KO BCEM OJMHAKOBBIE TPEOOBAHMs, MOIBITACT OOBEKTUBHOCTH OICHKH PE3yIbTAaTOB
oOyuenus. [IpumeHeHre 3TOro Meroja J1aeT BO3MOXHOCTh B Hambosee KOPOTKUN CPOK OJHOBPEMEHHO
IIPOBEPUTH YCBOEHUE Y4e€OHOro MaTepuana BCEMHU CTYAEHTaMH IPYIIIbI, ONPEAEIUTh HAIPABICHUS IS
UHIUBUAYAIBHON pabOThI ¢ KaXKIBIM.

[TuceMeHHass npoOBEpKa HCIHOJB3YETCSl BO BCEX BHUIAX KOHTPOJIS U OCYIIECTBISETCS KaK B
ayJTUTOPHOM, TaK U BO BHEAYJAUTOPHOHN paboTe (BBIIOJIHEHNE JOMAIIHUX 3aJaHU ).

Buneoxondgepenuus — ceanc Buaeokongpepenucsszu (BKC) — 310 TexHONMOrns MHTEPAaKTUBHOTO
B3aMMOJICICTBUS ABYX U 0oJiee yYaCTHHKOB 00pa30BaTeIbHOrO mpoliecca Jijisi oOMeHa uHbopMalue B
pEeaIbHOM PEXUME BPEMEHHU.

Hcnonp3yloTcss MHTEpaKTUBHBIE METOJIbI OOyUYEHUS: CUTYallMOHHbBIE 33a]1auM, HCCIEA0BATEIbCKUI
MeTon OoOydeHHsl, JAeJOBble WIPHI, MOATOTOBKa W myOimuHas 3ammrta pedeparoB. Mcmomb3yrorcs
PEUTHHrOBasi TEXHOJIOTHS, TEXHOJIOTUU AUCTAHLIIMOHHOTO 00yUeHUS.

Hcnonp3yroTcss HHTEpaKTUBHBIE METO/bI OOYUEHHUs: CUTYal[MOHHBIE 3ajau, UCCIIE0BATEIbCKUNA METO/
oOyueHus1, IeTI0BbIE UTPBI, IOJTOTOBKA U MyOIWYHas 3aIuTa pedepaTos.

TexHoJ10rus 31eKTPOHHOI0 00y4eHus (pean3yeTcst PU OMOIIH AJIEKTPOHHON HH(POPMAIIMOHHO-
obpazoBarensHoil cpenpl (OUOC) COI'Y mnpu wucnonb3oBanuu pecypcoB OBC, mpu mnposeneHuu
aBTOMATHU3HPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. 11.).

Hcnonb3yrorcss OannpHO-PEHTHHIOBAsS CUCTEMa OLEHKU 3HAHWM, TEXHOJOTHMH C IPUMEHEHUEM
JMCTAaHIIMOHHOTO 00y4eHus Ha rmardopme http://Ims.nosu.ru/.

IIpumeyanus:

1. Bce Buabl yueOHON paOOTBI MOTYT MPOBOAWUTHCA JUCTAHIIMOHHO HA OCHOBAHMM JIOKAJIBbHBIX
HOPMaTUBHBIX aKTOB.

2. B mensx peanu3anuy WHIUBUAYAIBHOTO TOJX0/Aa K OOYYEHHIO CTYACHTOB, PEaTH3YOLINX
y4eOHBI MpollecC MO0 WHAMBHAYAIBbHOH TpPaeKTOPHHM B paMKaxX HHJIWBUIYaJbHOTO paboyero IiaHa,
U3Y4YEHHE JAHHOM JUCUUIUIMHBI MOXET OCYIIECTBIATHCS YEpe3 WHIMBUIYyalbHbIE KOHCYJIbTALIMU
IIpenojaBaTesii O4YHO, B 4achl KOHCYJIbTALMW, MO 3JEKTPOHHOM IIOYTE, a TaKXKE C MCIIOIb30BAHHEM
m1aTGopM IUCTAaHIIMOHHOTO 00y4yeHus, Bxoasmux B O11OC COI'Y.

7. YueOHO-MeTOANYECKOEe o0eclieYeHrne CaMOCTOsITeIbHON padoThl

Ienpto camocTosTENHONM pabOThl CTYAEHTOB SBIsETCS: (HOpPMUPOBAHHE CIIOCOOHOCTEH K
CaMOCTOSITEIbHOMY [O3HAHUI0O U OOYYEHHIO, TOHUCKY JIUTEpaTypbl, 0000IIeHHI0, O(DOPMIEHUIO U
IIPEICTABICHUIO TIOJYYEHHBIX PE3Y/IbTaTOB, MX KPUTUUECKOMY aHAIIN3Y, IOUCKY HOBBIX M HEOPIMHAPHBIX
pEILIeHH, apryMEHTUPOBAaHHOMY OTCTAaWBAHUIO CBOUX MPEJI0KEHUN, YMEHHUI OATOTOBKU BBICTYIIJICHUI
U BEICHMSI TUCKYCCHIA.

CamocTtosTenbHasi paboTa CTYIEHTOB IO IUCHUIUIMHE «BBeneHue B XUMHIO TBEPAOTO Tella»
ITPOBOAMTCS B BUJI€ NTUCbMEHHBIX TOMAIIHUX 3a/laHUN.

Ne
ITepedyenn BonpocoB 1 | @opMbI KOHTPOJIsI
HeJe Tema 3ansaTus .
i CaMOCTOSITeIbHOM PadoThl
1 Beenenne B kypc. Ilpenmer u 3amaum | Teopus crpoenus TBepaoro | KoHcrekr, ycTHBIN
Kypca. XuMHYecKas CBS3b B TBepAbIX | Tena. Kimaccudbuxarms OITpOC, TIPOBEPKA
Tenax. 30HHasg Teopus. MeTol «CUJIbHOM | TBEPABIX TEIN. 11/3, TECTUPOBAaHUE

CBA3W». 30HHAs CTPYKTypa OJHOMEPHBIX,
JBYMEPHBIX U TPEXMEPHBIX KPHUCTAJLIOB.
HNonHbIe KpHUCTAIBL. DHEPrusl pPElIeTKH
HOHHOTO Kpucrauia. HMonnas CBs3b.
MonekynsapHble  KpucTtamuisl. Ban-nep-
BAAJIbCOBOE B3aMMOJICHCTBHE.



http://lms.nosu.ru/

CTpyKTypbl KpPHUCTAJUIOB. DJIEMEHTapHbIE
KPUCTAJUTMYECKUE CTPYKTYpBI, IIAPOBBIC
YIaKOBKU, MOIUMOPGU3M, H30MOPHU3M,
TBEPJbIE PACTBOPHI. DKCIIEPUMEHTAIbHbIE

METO/IbI orpeeneHus CTPYKTYPBI
KpHUCTaJljia. Crpykrypa peanbHbIX
KpPHUCTAJIJIOB.

CKpBITOKPUCTATIIMYECKHE u
HEKpUCTAJUIMYECKUE  TBEpAble  Tena.

AmopdHOe TBepmoe TEIO U CTeKa,
HOJMMEPBIL.

Knaccugukanus  TBEpAbIX
Tel. OKCIIEpUMEHTAJIbHbIE
METO/bI oIpeieNIeHus
CTPYKTYpbI KpHUCTaJLIA.

Koncnekr, ycTHbIN
OTIpocC, TPOBEPKa
/3, TECTUPOBAHUE

SBneHue pa3ynopsi0ueHus B KpUCTaliax.
OcHoBHBIE THUIIBI Je(EeKTOB. ATOMHBIE,
ToueuHble nedekTsl. [IpruMecHbIe aTOMEI.
3apsoKeHHBIE W He3apsDKCHHBIC Je(EKTHI.
PaBHOBecue nedexToB B OMHAPHBIX W
TPOMHBIX KpUCTAJLIAX.

B3aumocBsi3b 1eekToB U
(UBUYECKUX, CTPYKTYPHO-
MEXaHUYECKUX CBOMCTB.
OcHoBHBIC THIIBI Ne(EKTOB

KoHcnekr, ycTHbIN
OIIpOC, ITPOBEpKa
1/3, TECTUPOBAHHE

Ornpenenenue MpUpOAbl JOMUHUPYIOIIHUX

nedexroB. B3aumoneiictBue nedeKToB.
Henpsmoe B3aUMO/ICHCTBUE:!
KOHIIEHTpalus  JAe(pEeKTOB  peIlIeTKH,
pacnpenenenne — npumecend.  [Ipsamoe

B3aMMOJICHCTBHE: 00pa30BaHUE WOHHBIX
nap, JajbHee B3auMoJeiicTBre 1e(heKTOB,
accOIMalusl TOYEYHBIX W JIMHEHHBIX
ne(eKToB

B3aumocBss3b nedexToB u
bu3nYeCKUX, CTPYKTYPHO-
MEXaHWYEeCKNX CBOMCTB.
BsaumopeiictBue
ne(eKTOB.

KoHcnekT, ycTHbII
OIpOC, MTPOBEpKa
1/3, TECTUPOBAHHE

JInnenxrie " IJIOCKHUE ne(hEeKTHI.
Hucnokaruu. [Inanapasie U Ipyrue BUABI
nedpexroB. Jlepexktsr u  duznueckue
CBOMCTBA. JJIEKTPUYECKHE, OINTUYECKUE,
MarHuTHBIC, TCIJIOBBIE M MEXaHHYCCKHUE
CBOICTBA.

Bzaumocss3b nedexToB u
(bU3HYECKUX, CTPYKTYPHO-
MEXaHUYECKUX CBOMCTB.
JInHeHbIe U TIIIOCKHE
neheKThI.

KoHncnekr, ycTHbIi
OIpOC, MTPOBEPKa
1/3, TECTUPOBaHHE

Knaccudukanus CTPYKTYPHBIX
IIPEBpalllECHWi B~ TBEPAOM  Tell€.
Ocobennoctu TEPMOJUHAMUKHU
TBep1o(a3HbIX IpeBpalCHUH.

3aKOHOMEPHOCTH 3apOJIbIIIC00pa30BaAHUS
B TBEPJBIX cucTemMax. PocT KpucTayios.

Knaccudukanms
CTPYKTYPHBIX
IIPEBPAILCHUI B TBEPAOM
Tee.

KoHcnekT, ycTHbII
OIIpocC, MPOBEPKa
1/3, TECTUPOBAHUE

l'omorennsie  (azoBeie  mpeBpaiieHus. | ['oMmorenHsie ha3oBbie Koncnekr, ycTHbIN
CnuHOJambHBIN pacnag TBEPAOTO | NIPEBpaLICHUS. OIIpoOC, IPOBEpPKaA
pacTtBopa. /3, TECTUpOBaHHE
TeepaodasHble peakiuu, JUMUTHPYEMbIE

mudp¢ysueit.  Teopus  Barmepa  —

[IImansupuaa.

CTpyKTypHO-4yBCTBUTENbHBIE CBOMCTBA. | CTpYKTYypHO- KoHcnexr, ycTHbIN

[Tpoueccsl muddy3umu, MEXaHU3M
i dysun, TG Py3uOHHO -
KOHTPOJIMPYEMBIi  MEPEHOC MacChl M|

3apsaa  10J JEHUCTBHEM MEXaHUYECKUX

YYBCTBUTCIIBHBIC CBOMCTBA.

OIpoc, MPOBEpKa
1/3, TECTUPOBAHHE




HaIpPsHKEHUH, XUMHYECKHUX U
JJIEKTPUYECKUX CHIL.

9 XVUMHYECKUE peaklUUyd B TBEPAOM Tese. | XUMHUYECKUE PEaKIIUH B KoHcnekr, ycTHbIl
@aKkTOophl, BIUAKOIIAE HA PEAKUHOHHYIO | TBEPAOM TECIIC. OIIpOC, IIPOBEPKaA
CHOCOBHOCTD. /3, TECTUPOBAHUE

10 Kunernueckue wmogenu TtBeprodasHbix | OcoOEHHOCTH KMHETUKU KoHcnexr, ycTHbIN
peakuuin c Pa3JIMYHBIMU | XUMUYECKUX PEAKLUH B OIIPOC, IIPOBEPKA
JUMUTHPYIOIIAMHU CTaJAUAMH. TBEPABIX TeIax 11/3, TECTUPOBAHUE
OCOOCHHOCTH ~ KHHETHKH  XUMHYECKUX
peakuuid B TBEPABIX TeJax, METObI
aKTUBALUU TBEPIBIX TeJl.

Crexnoobpa3oBaHue u ¢busuko-
XUMUYECKHE MTPOLIECCHI B CTEKJIAX.

11 [IpeBpamenuss 6e3 M3MEHEHUs cocTaBa. | TepMoaMHAMMKa U KoHcnexr, ycTHbIN
MapreHcuTHbie IIPEBPAIICHUS. | KHNHETUKA XUMUYECKHUX OIpoC, MPOBEpPKA
beznuddys3nonsie IPEBpAILEHMs], | pEaKLMi B TBEPAbIX TeJaX | J/3, TECTUPOBAHUE
¢da3oBble TpeBpamieHus THma nopsaaok — | [IpeBpamenus 6e3
Oecriopsiok,  ¢a3oBble  MEpexojbl B | H3MEHEHHs COCTaBa.

TBEP/bIX TENAX, PEKPUCTAIUIM3ALNS U POCT
3epeH, IBHKEHUE TPaHML] 36peH

12 MexaHu3MBbl TUIacTHYECKOW Aedopmaruu, | Mexanu3Mmel miactuaeckoit | KoHcmekr, ycTHbIH
paspylleHue MarepuanoB. Beinenenue | nedopmanuu, pa3pylieHue | onpoc, IpoBepkKa
HOBOM (ha3pl W3 TBEPAOrO pPAacTBOpA, | MaTEPUAIIOB. 1/3, TECTUPOBAHKE
JEKOPUPOBAHUE JUCIIOKaluH,

CTPYKTYPHBIE IIpEBpAILCHUS,
ITPOUCXOJSIIIME ITPH BBICOKUX JIABICHUSIX.

Jlnist moBbIeHUs! OAJIJIbHOM OLIEHKH 3a TEKYILYIO paboTy CTYAEHT MOXKET MpeJCTaBUTh pedepar.

Tema pedepara BbeIOuMpaeTcs CTYJEHTOM  CaMOCTOSITEIBHO U COOTBETCTBYET  COJEPKAHUIO

CaMOCTOSITEILHOMN pa6OTBI. Z[OKJ'I&,Z[BI u pe(pepaT HAOJIKHBI COITPOBOXKIATHCS Hpe3eHTaHHeI>'I 10 TEMC.

Kputepun popmMupoBanusi OleHOK NPH NPeACTABJICHUH A0KIa1a (pedepara)
1. Coobuienue wmm 1OKIa1 COOTBETCTBYET MPEIOKEHHON TEME, UMEET BCTYIUIEHUE, OCHOBHYIO
4acTh U 3aKitoueHue — 2 6.
2. TeMma pacKpbITa IOJHOCTBIO, CTYIEHT MPOJEMOHCTPHPOBAN CIIOCOOHOCTh AHATM3UPOBATH PA3HbIE
TOYKH 3peHus — 1 0.

3. CoobuieHue c1eaaH0 ¢ COOMIOIEHHEM HOPM COBPEMEHHOTO PYCCKOTO JIUTEPATyPHOTO A3BIKA U C
Mpe/iCTaBIeHUEM Mpe3eHTauu — 2 0.
MaxkcuManbpHO€e KOJIHYECTBO 0aII0B — 5.

CamocTtosTenpbHass paboTa JOJDKHA HOCHTH CHCTEMAaTHYECKH XapakTep, ObITh WHTCPECHOW H
MIPUBJICKATENLHOM JJIsl CTYICHTA.

Pe3ynbTarhl caMOCTOSTEIIEHON pabOThI KOHTPOJIUPYIOTCS MPETOIaBATEIeM M YIUTHIBAIOTCS TIPH
aTTecTalluu CcTyaeHTa (3a4er). [Ipu 5ToM IpoBOAATCS: TECTUPOBAHKE, IKCIIPECC-OMPOC HA JEKIIMOHHBIX U
71a00PATOPHBIX 3aHSITHSIX, 3aCITYIIIMBAHKUE JOKJIAOB, TPOBEPKA MUCHMEHHBIX pa0OT U T.1I.



8. OuleHOYHBIE CPEICTBA JJIsl TEKYIIEr0 KOHTPOJISA YCIIEBAeMOCTH, IIPOMEKYTOUHOT
aTTecTAllH M0 HTOTaM OCBOEHUSI TN CHHUILIMHBI.
8.1. OueHouHbIe cpeACTBA AJsl TEKYILIEr0 KOHTPOJIA YCIIeBAeMOCTH

Kommerenn 3amaHuda 1Ji TUATHOCTHKH CcblIkHn
copMHPOBAHHOCTH
KOMIIeTeHIIMH

3ajanusi OTKPHITOTO TUIIA

3ananus AJIA JMArHOCTUKHU Pa3sBUTHUA TEOPETUYECKUX 3HAHMH

IK-1, [Tepeuncnure cnenudpuieckre 0COOEHHOCTH https://www.student
MK-2 [IPUBUTHIX CIOEB KaK 00BEKTOB MCCIIEI0BAHMUS library.ru/book/ISB
K-1, Kakne KOMIIOHEHTHI BKJIIOYAET CTPYKTYpHAas N5922103423.html ¢
c.24, 66
IK-2 eauHuIa (MUHUMAIIbHBIN (pparMeHT) NpuBUTOTO
cios?
MK-1, N3BecTHO, UTO NMpU YBETUYCHUU YIIETHHON
IK-2 MOBEPXHOCTHU MOPHUCTHIX HOCUTEIIEH 0e3
W3MEHEHHUS pa3Mepa UX YacCTHI] KOJTUYECTBO
MPUBHUTOTO MaTepHalia CHavYaja JMHEWHO pacTeT, a
ocJie HEKOTOPOro Ipejiesa OCTaeTcs
noctossHHbIM. O0BsICHHTE 3TO siBIeHHE. Kak Oymer
W3MEHSThCS KOJIMYECTBO MaTepHala, MPUBUTOTO K
MOBEPXHOCTHU TIOPOIIIKA, COCTOSIIETO U3
HEMOPHUCTHIX YACTHI], IPU YBEITMYECHUHU yIEIbHON
MTOBEPXHOCTHU MOCIEAHET0?
IK-1, KakoB MaccoBwIii TIPOIEHT yriepoaa B oOpasie
IK-2 MOHOKpHCTAJIa KBapia, MOAU(DHIMPOBAHHOTO
M30BITKOM TpUMETHIXJOpcHiIaHa (Macca obpasia
1 r, moBepxHOCTH 3 cM?)? Kakumu MeTomaMu, o
BallleMy MHEHMIO, CIIeyeT Hu3ydyaTb IPUBUTHIE
CJIOM Ha IIaJJKUX OBEPXHOCTSIX?.
IK-1, [Towemy, wa Bam B3I, oOpa3oBaHHe
IK-2 OJTHOPOJHBIX MOHOCIIOEB OTMEYEHO TOJIBKO B
peaKIyy aTKUIATPUXIIOPCUIAHOB ¢ KPEMHUEM WIIH
AIKUATHONOB ¢ 3oi0oToM? Kakumu, mo Bamemy
MHEHHIO, JIOJKHBI OBITh ANKHIIbHBIC PAJIUKAIIBI JIIS
YCIIEIIHOTO o0pa3oBaHUs OJTHOPOJIHBIX
MOHOCJIOEB?
IK-1, [Touemy MeTO1 OBEPXHOCTHOM COOPKH OOBIYHO
MK-2 MPUBOJUT K TOJTYYEHHUIO TOJIU- PYHKIIMOHAIBHBIX
IIPUBUTBIX CJIOEB?
IK-1, SIBNISTOTCS T CHHOHUMAMH ITOHATHS
MK-2 «CUJIMKArellb» U «KpeMHe3eM»?
IIK-1, [Toyemy UMEHHO KpeMHE3eM TOTY4IT Hanbosee
IK-2 LIUPOKOE IPUMEHEHUE KaK MOJEIIbHBIN
YHUBEPCAIbHBIN HOCUTEIb?
MK-1, B kakux cirydasx npuMeHEeHHe OKcua amomMunus | https://www.studentli
MK-2 B Ka4eCTBE HOCUTEJA MPEANOUTHTEILHEE, YeEM brary.ru/book/ISBNS
KpeMHe3eMa? 922103423 html, ¢.66
IIK-1, W3BecTHO, uTO HanOoJIEe IIIOTHAS
MK-2 KpHUCTaJUIN4YecKas MoK KpEMHE3eMa -
CTHIIIOBHUT - 3HAYUTEIBHO YCTOMUNBEE K



https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN5922103423.html

nevictButo HF, Hexxenu npyrue Kpuctainyeckue
Moudukarui. OObICHUTE BO3MOXKHBIC TPHUNHBI
3TOTO.

11.

IIK-1
IK-2

Uewm, B IepBYI0 OUepe/ib, HA Balll B3TJIAL,
00yCIIOBIICHA aKTyaJIbHOCTh U3YUCHUS
3aKOHOMEPHOCTEN XMMUYECKOTO
MOANGUIIMPOBAHUS TAKMX HOCUTENCH, KaK
OKCHJIBI K€ J1e3a, [IUHKa, MeIu?

3agmanns

AJIAA THATHOCTUKHU PA3BUTHA NPAKTHICCKUX yMeHI/lﬁ U HABBIKOB

12.

IIK-1
IK-2

N3BecTHO, UTO mpeneabHas MIIOTHOCTh MTPUBUBKHU
TPUMETHJICWIIMJIBHBIX TPYyNN Ha MOBEPXHOCTHU
KpeMHEe3eMa CcocTaBigeT 2,8 HM-2.  OrueHuTe
MpeAeIIbHYIO IUIOTHOCTH MIPUBUBKHU
TPUMETHUJICHIIMIIBHBIX TPyNI Ha IOBEPXHOCTH
JTUOKCUJIAa IUPKOHUS, €CJIM W3BECTHO, YTO
MTOBEPXHOCTHAS KOHIICHTpAaIUst OH-rpynn
coCTaBJsIeT Mg KpemHesema 4,5 HM-2, a s

JTMOKCUA IUPKOHHUS - 12 HM-2.

https://www.student
library.ru/book/1SB
N5922103423.html ¢
c.24

13.

IIK-1
IK-2

BeBenute (opmyity, CBS3BIBAIOIIYIO BETUYHUHY
yIEIbHOW IIOBEPXHOCTH IIOpPOHIKA S ¢ €ro
JUCIIEPCHOCTBIO, CYUTAsA, YTO MOPOLIOK COCTOUT
13 OJIMHAKOBBIX HEMTOPUCTBIX IIApUKOB paguyca R.
[1noTHOCTH IAPUKOB CUUTATH paBHOU d

https://www.student
library.ru/book/1SB
N5922103423.html ¢
c.66

14.

IK-1
MK-2

PaccuuTaiite BenMurHy NOBEPXHOCTH, KOTOPYIO
Oyznet nMeth | T Hekoero Meraua (paauyc aroma
Metauia 0,2 HM, IJIOTHOCTh KOMIAKTHOI'O
meranna 10 r/cm®), eciu ero pacmpesienuTh B BHIE
IJIOTHEHMIIIETO MOHOCIIOS HA IIOBEPXHOCTH
WHEPTHOH MOJUIOKKH.

15.

IIK-1
IK-2

CopO1noHHast eMKOCTh MOPOLIKA TEM BBIIIE, YEM
Oosbllle BEJIMYMHA €r0 YAEIbHOW IMOBEPXHOCTH.
BMmecte ¢ Tem yzaenbHas TOBEPXHOCTh PACTET C
YMEHBIIEHHEM  pa3Mepa  YacTHIl  IOpOIIKA.
CnenoBarenbHO, HauOonbled  COPOLMOHHOMN
€MKOCTBIO  JIOJUKHBI ~ 00lajgaTb  HOPOUIKH,
UMEIOIIE BO3MOXXHO MEHBIIHI pa3Mep YacTHIl
(mampumep, 0,1 wmxm). Ilouemy B mpakTHke
COpPOLIMOHHBIX ~ TPOIECCOB  TAaKHE  IOPOIIKH
0OBIYHO HE UCIOJB3YIOT?

16.

IMK-1
IK-2

BriBenuTe ypaBHEHHE A7 COOTHOILIEHUSI 00beMa
0P, YJENbHON TOBEPXHOCTU U AMAMETpa MOp IS
MOJIETM UWIMHAPUYECKUX TOp OJMHAKOBOTO
pasMepa.




~

10.

11.

12.

13.

14.

15.

16.

17.

18.

8.2. Ouenounvie cpedcmea 0na nposedenus pyoexcHoil ammecmayuu
Bomnpocekl k py0eskHO KOHTPOJIbHOM padoTe

3aKkphIThIE W OTKPBITHIC Omepanuu cumMMmeTpur. OCHOBHBIC BUABI. MaTpullsl mpeoOpa3oBaHuUs
koopauHar. ['padpuueckue n OykBeHHO-1IM(DpoBBIe 0003HaYCHHS. COUeTaHHE ONIePAIHii CHMMETPHH

JIPYT € IPYTOM.

. IIpocTpancTBeHHble rpymnnbl cummerpuu. Onpenenenue. Pacnpenenenue 1no KpuCTaIMYECKUM

cucreMaM. O6o3Hauenus. Mudopmanus B MexayHaponubix tabnunax. Kpucramiorpadguaeckuit
kiacc. Onpenenenue. [Ipumepsl.

TpancnsauvonHas cummeTpusi. ['pynna tpancnsuuii. Pemerka bpaps. DnemeHTapHas sueiika.
Uucno popmynbHBIX equHHI B stueiike. [IpaBuibHbIe cucTeMbl TOYeK. YacTHBIE U OOIIUE MTO3UIIHH.
Cummerpus no3uuuu. KpatHocTh no3uIuu.

. OcHoBHEIE IMMOHATHUA, UCIIOJIB3YCMbBIC IIPHU OIIMCAHNUN CUMMCTPUNU KPUCTAJUIOB: HpOCTpaHCTBeHHaSI

rpynna CHUMMETpUH, KpucTaulorpaguueckuii kmacc, pemierka bpaes, rpynna bpass,
KpUCTAJIIMYECKAsl CUCTEMA.

BnusiHue xapakrepa XUMAYECKOM CBSI3U HAa CTPYKTYPY KpucTajuia. OCHOBHbIE IPUHLIMITBI ONTMCAHUS
KPUCTATIMYECKUX CTPYKTYP — MOHHBIX KPUCTAJJIOB, METAJUIMYECKUX KPUCTAJUIOB, KOBAJIEHTHBIX
KPHUCTAJJIOB, MOJEKYJSPHBIX KpUcTaloB. OCHOBHBIE CTPYKTypHble THIbL. [lomumopdpusm wu
HOJIUTUIIU3M.

[InoTHBIE YNAKOBKHM B MOJEKYJISIPHBIX, MOHOATOMHBIX, OMHapHbIX KpucTtauax. CTpyKTypsl
LIITAHEJIEH U IEPOBCKUTOB.

Onucanue CTpyKTyp B KOOPIAMHAMOHHBIX Noyudapax. CTpyKTypbl CUIINKATOB.

Judpakuuss peHTTEHOBCKOro M3Iy4deHHsl KpucTtaiiamu. Yciosus Jlays. VYpaBHenue Bynbda-
bparros. CtpykTypHas aMIIuTyAa. Y ci10Bus noracanus. JJudpakiuinoHHble METO/IbI UCCIIEI0BAHUS
CTPYKTYpbl KpUCTaJUI0B. OCHOBHBIE BapHUaHThl AUPPAKIMOHHBIX METOJOB. Buabl usmydeHws,
UCIIOJIb3YEMOro AJIsl TU(PAKIIMOHHOIO U3yUEeHHUsI CTPYKTYPbI KPUCTAILIOB.

Merton nopouika. OCHOBHbIE NpUHIMIIBL. Y paBHeHHE Bynbda-bparros. @akTopsl, onpeaensomue
MHTEHCUBHOCTh pediexkcoB Ha audpaxktorpamme. Dakrop MNOBTOPSEMOCTH pedIIeKcoB.
WNudopmanus o CTpyKType, KOTOPYIO JaeT METOJ MOPOILKA.

Nunexcst Mumiepa. MaauimpoBanye MOpomKOBBIX Ju(pakTorpaMMm (Ha MpuMepe KyOudecKoi
cucrembl). Pacuer mapameTpoB 3JIeMEHTApHOM sIUEHKHU MO peHTTeHOrpauueCKUM TaHHBIM.
Toueunble nedextel B kpucramiax. OcHoBHble Buibl. becnopsnok no ®penkento u IlorTky.
O6o03Hauenus aedexros no Kperepy nu Bunky. PaBHOBeCHast KOHLIEHTpAIMsI TETJIOBBIX TOYEUHBIX
neeKToB.

Toueunble nedexThl, OOYCIOBIEHHBIE HECTEXHOMETpUeH KpuctauioB. Kaasuxumuueckue
paBHoBecus. O0o3HaueHus aedexroB no Kperepy n Bunky. BausHue BHemHel atmocdeps! Ha
KOHIIEHTPALIUIO TOYEUHBIX JE(PEKTOB.

Toueunble nedexTbl, 00yCIIOBIEHHbIE IPUCYTCTBUEM IIPUMECHBIX aTOMOB. BinsHue npumecu Ha
KOHIIEHTPALIMIO TOYEUHBIX J€(PEKTOB B KPUCTAIIIAX, CKIIOHHBIX K HECTEXMOMETPHH.

DONEeKTPOHHOE  CTPOEHUE  METAUIOB,  JMAJIEKTPUKOB, COOCTBEHHBIX W  IPUMECHBIX
MOJIYIPOBOJHUKOB. CBSI3b AJIEKTPOHHBIX CBOWCTB OKHCIIOB C MX HecTexuoMerpue. OCHOBHBIE
BU/Ibl HECTEXHMOMETPUHU B OKCH/IaX METAJLIOB.

Huddyszus B TBepAbIX Tenax. OcHOBHbIE MexaHU3MbI AU dy3un. Beipaxenus s koadduunenta
muddy3un B KpucTtayuiax. DHeprust aktuBauuu nuddysuu. duddysus B mojse MexaHMUYECKHX
HanpsbkeHud — s ekt ['opckoro.

WNonnast npoBoAMMOCTh B KpUCTa/U1aX. BiusHUe MpuMECHBIX aTOMOB Ha HOHHYIO POBOJUMOCTb.
N3orepma Koxa-Barnepa. Ilapamerprl, KOTOpblE MOXXHO MOJYYUTh U3 TEMIIEpaTypHOU
3aBUCHUMOCTH MOHHOM MPOBOJUMOCTH.

Hucnokanuu. Onpenenenue. Kontyp u Bektop broprepca. KpaeBble 1 BUHTOBBIE TUCIOKALMH.
DHeprus JUCIOKAIIH.

Jucnokanuu. OCHOBHBIE BU/IbI JBMKEHUS JUCIIOKalUi. BinsHue nucinokanuii Ha MEXaHUYEeCKue
CBOMCTBA TBEPABIX TEI.



19. TMoepxHOCTH KpUCTAIIOB. YeM ompesensercs: paBHOBecHas (hopMa KpucTaa?
TecTbl K pyOesKHOM aTTECTANIUN

1.Kakue u3 crieayronux BenecTB OTHOCATCS K TOYSYHBIM JedekTam
CdS

NH4Br

LisPO4

NHal

2.Kakue rpynnsl SBISIFOTCS PABHOBECHBIMH Je(EKTaMU CO HIMUHEIBHON CTPYKTYPOii?
Fe,**03 Fe?*O

K A (SO4).

KoMnOg4

Fe¥*[Fe?*Fe®*]04>

3.Kaxoea 3neKkTpoHHass KOHPUTYpaLUs aToMa KaJIbIHs
1522522p%3s?

1522s22p?

1522522p°3s23p°4s?

1s? 2s? 2p® 3s? 2p® 3d? 4s?

4.Ha3Bath, uyTo Takoe ne(eKThl BaKaHCHI

CBOOOIHBIE Y3JIBI PEIICTKH

CBoOOaHBIC Y3716l PEIISTKU KPUCTAJIIA 3aHSATHIE
CB0OOIHBIE y3JIbI PEIICTKH KPHCTAJLIA HE 3aHSATHI
OTcyTcTBHE CBOOOIHBIX Y3JI0B B KPUCTAILIE

5.Kak Ha3pIBaeTcs 00J1aCTh NPU HATWYUU U30BITOYHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSTHHM METAJIIOB
DHepreTu4ecKuil ypoBeHb

DNeKTpoHHAs! KOH(PHUTYpALUs CETOK

30HHAast KOHPUTYpaIHS

YnopsiioueHHbIE 3JIEKTPOHbI

6.C KaKvMU U3 CJIEYIOIINX BEIIECTB pearupyeT KaabIuii
Clz

Na20

H>O

NaCl

7. C KakuMU BeIIECTBAMU pearupyeT ruAPOKCHU]] KATbLIUs
NaOH

SO,

Na2 O

HCI

8.laTb 0003HaYEHUS SJIEKTPOHOB M JIBIPOK C UX 3apsiiaMu

h+

9.Yto mpoucxoaut ¢ AeekTaMu B pa3ynopsJ04YeHHOM KpUCTaJLIe:

TEPSFOTCS DIIEKTPOHBI

o0pa3yroTcst 1eeKThI

OKa3bIBAIOTCS] HOHM3UPOBAHHBIMH KakK B Kpuctasuie ZnO

MIPEBPAILAIOTCS B HOHBI

10.YT0 mpouCcXOauT B MEKAOY3IHUSIX KpUcTaLioB nByokrucuypana (U 20s) ¢ aToMaMu KUCIIOpOIa B YeM
OHU SIBJISIOTCS

OTJa4a JIEKTPOHOB U3 PEIICTKH

aKIENTOPbI U 3aXBaT AJIEKTPOHOB U3 PELIETKH



IIPUCOECIUHEHUE HEUTPOHOB

M3MEHEHHE MarHUTHOTO KBaHTOBOI'O YKCIIa

11.4emy paBHO YnCIIO HERTPOHOB B aTrome (ochopa
31

16

15

46

12.Yucno s3HepreTUYECKUX CI0EB U YUCIIO 3JIEKTPOHOB BO BHELTHEM SHEPTreTUYECKOM YPOBHE CelieHa
paBHBI COOTBETCTBEHHO

4,6

3,6

4,7

3,7

13.0kcup cepsl (6) HE B3aMMOJICHCTBYET C KaXKIbIM U3 BEIIECTB B PAILY
N 205 u H 3PO4

CaO u Al ;03

H 20 u NaOH

H.Su K20

14.C xucnoramMu He pearupyer

SiO;

CaO

FeO

NiO

15.C KUCHAOTHBIMU OKCHIAMH pearupyer

CaO, Na20, ZnO

SrO, Fe203, CO2

H-0, SO3;, BaO

SiO2, N2Os, AlL,O3

16. AmdotepHsIii okcua oOpasyercs B peakiuu
2Al(OH)3=Al;,03+3H.0

NHsNO3=N>0+2H,0

CaC0O3=Ca0+CO>

S+02=S0;

17.11pu B3auMOAEHCTBUY € BOJIOH 00pa3yeTcs Ieoub
Li>O

SO3

CO2

FeO

18.KucnoTHble CBOMCTBA OKCHUJIOB YBEITMUHUBAETCS B PSAAY
SOz CO2 NO2

Cly07, SiO,, CO2

Cl207,P20s, SO3

Al203 N203 N20s

19. Cpenu sneMeHTOB (4) rpynmbl HAUOOJIEE AIMEKTPOOTPUIIATEILHBIMH SIBIISIOTCS
Si

Ge

C

Sn

20.Bce 3:eMeHTHI B psiiy MOTYT IIPOSIBIISITh CTENIEHb OKUCIEHUS 15
Ga, Al, Be

C, Se F

S, Br, Zn



P, N, Sb
21.HauOonpmas crerneHs OKUCIEHUS KEJIe3a B COETUHEHUN
Ka4[Fe(CN)e]

Ks[Fe(CN)e]

FeO

Fe(OH):
22. BaneHTHOCTH (3) XapakTepHa s

@)

In

Mg

Se
23.Crenenb OKUCAEHUS (-3) MBIIIBSK MPOSIBISETCS B COCTMHCHUT
Alz0O3

NazAsO4

CazAs2
As20s5
24.Crenens okuciaenus xpoma B none CrO? pasna

(+3)

(+4)

(-2)

(+6)
25.Han6omb11nI0 3J1eKTPOOTPULIATENIBHOCTh UMEET 3JIEMEHT.
N

S

Br

@)

26. Yem ompesensieTcs: MECTOHAXO0KIEHUE IPUMECHBIX J1e(hEKTOB
sHepruei oopazoBaHMs

SHTaJIbIIUEN

SHepruei BHeIpeHus

CUJIOW NPUTSKEHUS

27.Kak MOXHO 0OHapy>KUTh YPOBHHM B IpejieniaxX 3alpelieHHON 30HbI
XUMHAYECKH, (PU3NKO-XUMHUECKU

OINTUYECKH (TIOTJIOLICHUE ,JTFOMUHECLICHIINSA)

IIOTEPEN DIIEKTPOHOB

110 U3MEHEHMIO CTETNIEeHN OKUCIICHHUS

28.00pa3yroTcs 1M IPUMECH B 3alPEUICHHON 30He NPU 00pa30BaHUEM TBEPJbIX PACTBOPOB B CUCTEME
ZnS-CdS

He 00pa3yroTCs OJIHOCTHIO

Bpsi/1 M 00pa3yroTCs

He o0pa3yroTcs

o0pa3yrTcs

29.Crenenn okucienus asora B mone NHs™ paBHa

(+5)

(+3)

(-3)

(+1)

30.Bce 21eMeHTHI B psily MOTYT IPOSBITE cTeneHn okucieHus (-1),(+5)
Rb, Ca, Li

H, Si, F

Cl 1, Br
As, N, Te



31. BanentHocTs (3) XapakTepHa s
Cu

P

@)

Si

32.0kcup cepsl (6) HE B3aUMOJICHCTBYET C KaXKbIM U3 BEIIECTB B PAIY
N2Os ,H3PO4

H20, NaOH

Ca0,Al:03

H-S, K20

33. Kakue u3 yKa3aHHBIX METaJUIOB ABJISIFOTCS IIEJIOYHBIMU
Ca

K

Cu

Li

34 Kakue 13 epeurciIeHHbIX METaNIOB CIIOCOOHBIE BHITECHITh U3 BOJBI IPH KOMHATHOM TeMIIepaTyphl
BOJOPOJ

Meab

KeJe30

HaTpuu

Kb

35.C KakuMH U3 CIEeAYIOLIMX BEUIECTB Pearupyer Kaiaui
N20

+H>0

S

Ca(OH);

37.C KakMH U3 YKa3aHHBIX BEUIECTB PearupyeT Keie30
02

H2S04

Na.O

CO2

38. C kakMMHM U3 yKa3aHHBIX BelecTB pearupyer FeO

H20

Na.O

HCI

SO3

39.Kakwue BeriectBa o0pasyrotcs npu B3aumoeiicteru Fe(OH)3 ¢ HNOs
H.O

FeO

Fe(NOz3)3

Fe(NOs)2

40. HaubGonpuuii paanyc uMeeT aToMm

@)

S

P

43. Ha3BaTh IPUMECHBIE aTOMBI B MEXK/IOY3JIUSIMHU SIBIISIOIUMUCS TOHOPAMHU.
Na B FeS

Be B SrO

Cu B PbS

SBTeS



44 Ha3BaTb IPUMECHBIE aTOMBI B MEXKIOY3JHIX SBJISIOIIUECS aKIIUCTOPAMU .
JIByokHCh ypaHa

Oxcupn HuKensi(2)

Oxcua Banaaus (5)

Oxkcup xenesza (3)

45. Kakue cBoiicTBa OyayT IPEACTABIATh OJUH U TOT )K€ IPUMHUTHUBHBIN aTOM , €CJIM OH JCHCTBYET B
OJIHOM TI0JIOKEHUH KaK JOHOP ,a B IPYI'OM IOJIOKEHUHU KaK aKILENTop.
OxucauTeNnbHbIe COeIMHEHUS

BoccTranoBurenbHbIE COETUHEHUS

AmdoTepHbIe coelMHEHUs

46.Kax Ha3bpIBaeTCsl BAKAHTHBIA YPOBEHbB J1e()eKTa B BUJIE KOCOTO KpecTa (X)
[TonoxxureabHOCTH

OTpHuLaTENBHOCTD

HeittpanbHocTh

N3meneHne nepuoiudHOCTH

47.1aTb onpe/esieHre HOpMaJIbHBIM KOMIIOHEHTaM 3aHUMAIOIINE CBOU Y3IIbl B HEOOBIYHBIX ISl HUX
MecTax.

CTpyKTypHBIE 2JIEMEHTBI

Konuenrpanus Bemecrsa

CxoaHoe cTpoeHue

48.YeM 3aaeTcsl XMUMUYECKHH MOTEHIMAI JIFOOOT0 XUMUYECKOTO KOMIIOHEHTA CUCTEMBI
[ToBbIIEHNEM TaBICHUS

[ToHmxeHrneM TemnepaTypsl

[TpousBoabHOI cBOOOAHOM SHEeprun [ n6Oca

O06BbeMOM peaHyJIOHHOTO COCy/1a

49.YTo npoUCXOIUT B pe3yIbTaTe TEPMUUYECKOTO BO30YKICHHUS JIIEKTPOHOB U3 BaJICHTHON 30HBI B 30HY
IIPOBOJAMMOCTH B KpHUCTaJLIE.

OO6pazoBanue HOHOB

[lepeckaknuBaHue cBOOOJHBIX JIEKTPOHOB U 00pa30BaHUE JILIPOK
O6pasoBanue 3¢ exkTuBHOrO 3apsia

CrniapuBaHue MEXY/I€IbHBIX AaTOMOB

50.Yem xapakrepusyercs pasynopsigouenue no Hlorrku .

OObpazoBaHueM 30HHONH MPOBOJIUMOCTH

PacTBOpeHneM Bakyyma B KpHCTaJlJIe U yBEIMUECHHEM YHCIa Y3JI0B
O06pazoBaHneM MOHU3UPOBAHHBIX J1€()EKTOB

OO0pa3oBaHueM BaJICHTHOM 30HBI

51.Y10 npOoUCXOANT NPHU pa3yNopsAA0UYECHUH 110 DPEHKEETIO.

O06pa3oBaHue 30HbI TPOBOIUMOCTH

3aceneHue SHePreTUYeCKUX ypoBHEN

3anoaHeHNe MEXA0Y3JINH U YHcila Y3JI0B HE MEHSAETCS

N3meHeHne KoinyecTBa CTPYKTYPHBIX 3JIEMEHTOB

52.CKOJBKO JEKTPOHOB MPUHUMAET Y4acTUE AJI1 HOHHON POBOJUMOCTH T.€ IIPU MEPEXOJE OT
HPOBOJMMOCTH 3a cueT Vi K TPOBOJMUMOCTH 3a c4eT Vy' B IIEPEHOCE TOKA.
[Tpunumaer yuyactue 4 noHa

He npunuMarot yuactie Bce HMOHBI

[Mpunumarot yyactue 06a uona Vy u V'

HeBo3MOkHO y4acTrue HOHOB

53. Kak ocyI1ecTBIIs€TCSI HOHHBIN NEPEXO/ B AJIEKTPOHHOM ITPOBOJHHUKE.
1aromMm

10 OKPYKHOCTHU

CKaYKOM

6erom



54. Kakwue cBoiicTBa onpeenseT KpUcTalul, COAep KAl BCEBO3MOXKHBIE TUIIBI Ae(EKTOB.
N3oTepmuuecku

dusnueckue

Kpucrananueckue

XuMHUYECKHUe

55.Ha3BaTh coeTMHEHHE C OHOPOTHOM (Ha30ii .

Cynbduna nuHkKa

Oxkcua xpoma(3)

Oxcust MUHKA ¢ U30BITKOM IIUHKA U TPOBOIUMOCTBIO N=TUIa

KapOun xambius

56.1IpuBecTu mpuMephl COSTUHEHNUS C IBYCTOPOHHEH (Pa3oi.

Nonun xkagmus

Cynbp¢ua cBUHIA IPH HU3KUX JTABJICHUSAX CEPBI JaeT IPOBOJIUMOCTH CEphI N-TO TUIIA
Oxcup HUKeNs ¢ U30BITKOM KHCTI0po/ia 00J1a/1aeT IPOBOAUMOCTBIO P-TUTIA
Oxcup Bonbdpama(6)

57. Yto xapaKTepHO JJi1 HOHHOU MPOBOJIUMOCTH.

J{pIpo4Hast NpOBOAUMOCTh

[IpoTuBONONOXKEHHOE MTOBEACHUE T.€ MPU MEePEX0ie OT MPOBOJAUMOCTH 3a CYET 00pa30BaHuUs BaKaHCUH B
y3ie

WoHHbII TPOBOAUMOCTH

DNEeKTPOHHBIN MPOBOIHUK

59. Ha3BaTh pa3NIUYHbIE MEXAaHU3MbI 00beMHOMN TU(Qy3un B TBEPAOM Telle.
KoHuenTpanus coOCTBEHHBIX 3apsKEHHBIX AE(PEKTOB

Baxkneimmmu sBIsIOTCS BAKAHCUOHHBIA MEXI0Y3JI€HBIH U ACTaQeTHBIN
[Tpumecn HaxozsIuecs B 3apsuKEHHON opme

Tonbko 0HA U3 TpUMECE IPUCYTCTBYET B KOHLIEHTPALlUU

60. Ha 9To BIusieT KOMIICHCAIUS 3apsa;

YBenuueHue pacTBOPUMOCTH

O0bpazoBanue cOOCTBEHHBIX J1€(hDEKTOB

CoxpaHeHHe CTPYKTYpbl B IPUCYTCTBUU aTOMOB

[IpucyTcTBUM B paBHBIX KOHLEHTPALIUAX PAa3INYHbIX 3JIEMEHTOB

8.3. IIpomeskyTOYHBIH KOHTPOJIb 3HAHW, YMEeHHMIl U HABBIKOB

IIpoMe:KyTOUYHBII KOHTPOJIb - WTOTOBas OIICHKAa 3HAHUN CTYIEHTa, OCYIIECTBISICTCS IO
HAKOMUTENbHOI CHCTeMe CYMMHpPOBAaHUEM OalIioB, MOJYYEHHBIX B MPOIECCE TEKYIIETO0 U PyOe)HOTo
KOHTPOJISL.

®opmMa TPOMEKYTOUHOTO KOHTPOJISL — 3a4ET.
[TpoBeaeHue TEKyIIETO U MTPOMEKYTOUHOT'O KOHTPOJIS MO TUCIUIIMHE OCYIIECTBIISETCS B COOTBETCTBUU C
«[Tonoxennem o OaMTbHO-PEHTHUHTOBOM CHUCTEME OIIEHKH YCIIEBAEMOCTH CTYJIEHTOB JUIsl HaIlpaBJICHUN
OakajmaBpuaTa W cCHenuaguTeTa (emeparbHOTO TOCYAAPCTBEHHOTO OIOMKETHOTO 00pa3oBaTeIbHOTO
yupexIeHus Boiciero oopazoBanus «CeBepo-OCeTUHCKHI rocyIapCTBEHHBIN YHUBEepcUTET MMeHH KocTa
JleBanoBuua XerarypoBay, yTBEpPKAEHHBIM MprKka3oM pektopa ot 01.10.2021 r., Ne 226.

BAJUIBHASA CTPYKTYPA OLIEHKHA

Makc. K0J1-BO
DopmMa KOHTPOJIS
0aJI10B
Texywias oyenka cmyodenuma 3a 1 pybesxnc cocmoum u3z: 20
* BeinosHeHus 3aJaHui Ha IPaKTUYECKUX 3aHITHUIX 10
* BrimmojiHeHHS TOMaTHUX 3aJaHuN 5
* OIIEHKHU CaMOCTOSATEILHON PaOOTHI 5
1-e pyOeXHOE TECTUPOBAHHE 15




Texywian oyenka cmyoenma 3a 2 pybeyc cocmoum u3: 20
* BeimonHeHNs 3aJ]aHnil Ha PAKTHYECKHUX 3aHATHIX 10
* BeInoJHEHUsT JOMAIIHUX 3aJaHUI 5
* OrneHKH CaMOCTOSITEIbHOM pabOThI 5
2-¢ pyOex’HOe TECTUPOBAHUE 15
HToro 70

ATTecTanus CTy/ICHTOB OCYIIIECTBIISICTCS COTJIACHO cienyronemy rpaduky: 1-if cemectp:

1-s pyOGexnas arrectanus — 8-9 Heienu cemecTpa
2-s1 pyOeKHasi aTTecTalusl — MOCIEeAHss (MIPEIIOCIeIHss) Heesl ceMecTpa 2-i cemectp: 1-s1 pyOekHas
arrectanus — 8-9 Hemenu cemectpa 2-s pyOexHas aTTecTanus — MOCHeAHsS (TPEANOCIeIHss) Heaems
ceMecTpa.

B xonie TekyIero KOHTpOIIs CTYEHTBI MOTYT HaOpats 0-70 Gasnios:

1 —s1 pyOesKHASI ATTECTALMSA - MAKCUMAJIBLHO 35 0a/U10B; U3 HUX:

ot 0 10 15 6amnos (P1) - arrecranronHast (pyOexxHast) KOHTPOJIbHAsS paboTa;

ot 0 10 20 6amtoB (T1) - Tekyias paboTta cTyJeHTa B TCUCHUE pyOexKa.

2-51 pyOeKHASI ATTECTAIMSA — MAKCHMAJILHO 35 0a/JI0B; U3 HUX:

ot 0 1o 15 6amioB (P2)- arrecranmonnast (pyOeskHas) KOHTPOJIbHAS paboTa;

ot 0 10 20 6amnoB (T2) - Tekyiias paboTta CTyIeHTa B TCUCHHE PyOeKa.

Bonpocs! k 3a4ery

=

Juddy3us 1 XuMHUUECKUE PEaKIHH.

Ponpb muddysun u ToueuHsix AeQeKTOB MPHU peakluix TBEpoe + ra3 U TBepoe + TBepaoe.

3. Kakue QakTopsl cienyer yIuThIBaTh TP U3YYSCHUH peaknuu TBepaoe + tBepaoe? [louemy

peaxuu TBEp0€ + TBEPAOE BCEra SK30TePMUYHBI?

4. KakoBbl 0COOCHHOCTH peaKIyii TBEp0e + TBEPIOE B CUCTEMAX, TIe TBEP/bIE Tella —

OpraHUYECKHUEe MOJICKYIISIPHbIE KPUCTAIIIbI?

Kakwue cymecTBytoT criocoObl YCKOpEeHHs TBEPA0(Da3HbIX XUMUUYECKUX PEAKIIH?

PeakiimonHas cmocoOHOCTb TBEP/bIX BellecTB. Posb HaeanbHON CTPYKTYPHI.

Peakiinonnast cmiocoOHOCTB TBEPABIX BellecTB. Posb nedexTos.

PeakiimoHHasi ciocoOHOCTb TBEP/BIX BELIECTB. POJIb MEXaHUUYECKUX HANPSDKEHUH.

Peaxinonnast cmiocoOHOCTH TBEpABIX BemiecTB. Ponb nuddys3un.

10. PeakiimoHHas ciocoOHOCTb TBEpbIX BelecTB. OOpaTHas CBs3b.

11. Pa3mepHbie 3¢ PeKThl B XUMHH TBEPAOIO TEIA.

12. Ha3oBuTe CBOWCTBA TBEP/IbIX BEILECTB, KOTOPbIE U3MEHSAIOTCS IIPU YMEHBILICHUH pa3Mepa YacTull.

13. YUro Takoe pa3mep vactuil? Kak onpenaenuTs pasmep 9acTuIl CII0KHON Mopdoorun?

14. Yem otiinyarores "ciabpie" pazmepHbie 3QPeKTh! OT "CHIIBHBIX"?

15. Yto takoe "kBaHTOBBIC TOUKU"? [ToueMy u Kak u3MeHsieTcs ciekTp JromuHecteniuu CdS npu
YMEHBIIIEHUH pa3Mepa 4acTHIl?

16. [TpemtoxxuTe HECKOILKO METOIOB CHHTE3a HAHOPA3MEPHBIX YACTHIL.

17. Kakue HaHOCHCTEMBI SBSUTIOTCS O0Jiee CTaOMIIBHBIMU - TOMOTEHHBIE UM F€TEPOreHHbIEC U
noyemy?

18. MoHHas NpoBOAMMOCTb CYIIEPUOHHHUKOB.

19. OOBEKTHI CTPYKTYPHOTO aHAIHM3a B XHMHUHU TBEPAOTO Teina. OCHOBHBIE METO/IbI HCCIIEIOBAHUS
KaX/10TO U3 OOBEKTOB.

20. Anepronnveckne KpucTauibl. Moy TUpOBaHHbIE CTPYKTYpHI. KBa3uKpucTaib!.

21. OcHOBHBIE BUIbI HAHOMATEPHUAIOB (HaHOCUCTEM). MeTo/ bl UX UCCIIeI0oBaHu. MeTo bl CHHTE3a
HAaHOKPHUCTAJUINYECKUX MOPOIIIKOB.

22. TornoXuMHU4YECKUe U TOMIOTaKCHaIbHbIE peakuu. MeTo/ npeaiecTBeHHuKa. [Tomyyenue
MeTacTabMIBHBIX (hopM.

23. YnupaBieHne peakllMOHHONW ClIOCOOHOCTBIO TBEPABIX BEIIECTB.

24. TlpuMeHeHMsI XMMHAX TBEPOTO Tela B (hapManuu 1 MaTepruaiOBeICHHIH.

N
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25. BiusiHue IpeIbICTOPUH TBEPAOTO 00pa3iia Ha ero PEakMOHHYIO CIIOCOOHOCTD.

26. [IpocTpaHCTBEHHOE Pa3BUTHE PEAKIINil B TBEPABIX Tenax. DakTophl, BIUSIONINE HA HETO, U
CIOCOOBI YIIPABIICHUS UM.

27. Bo3MOKHBI€ MTPOLIECCH, MHUITUHUPYEMbIE MEXaHUYECKUM BO3CHCTBUEM Ha TBEP/IbIE TENA U
BBI3BIBAIONINEC XUMUYECKHIE PEAKIIUU HIIM TTOTUMOP(HBIC TPEBPALIICHUS.

28. Ilpeametr MeXaHOXMMUH U TPU OCHOBHBIX HaIpaBlIeHUs MeXaHOXUMHUH. OcOOEHHOCTH
MEXaHOXMMHUYECKUX MPEeBpaLICHUN

29. Kakue ¢u3nueckre mpouecchl UMEIOT MECTO IIPU MEXaHHUUECKOM Pa3pyIIEHUU TBEPBIX Tell.
PazHuna mexay u3MenbueHueM U MEXaHUYECKOW akTuBauueul. [IpumMepsl MEXaHOXUMUYECKUX
peaKkuuid.

30. IIpuMepsl UCTIOTB30BAHUS TEPMOTPABUMETPUH JJIsI PEIICHUS 33]]a4 XUMHUH TBEPAOTO Tela.
[IpuMeps! UCTIOIB30BAHNS TEPMOMEXAHUYECKOTO aHAIN3A JUIsl PELIEHU 3a/1a4 XMMUU TBEPAOTO
tena. [Ipumeps! ucnosb30BaHus 1udGepeHIINaIbHON CKaHUPYIOIEH KaTOpUMETPUH s
penieHus 3aj1a4 XUMHUH TBEPJIOTO Tea.

31. Kak mposiBisitoTes Ha audpakrorpaMmmax:

- U3MEHEHHUE pa3Mepa YacTHI]

- 00pa3oBaHUE CBEPXCTPYKTYP

- 00pazoBaHue HAHOCTPYKTYP

- BO3HUKHOBEHHUE B 00pa3iie MUKPOHAMPSIKEHUMN.

9. YueGHOo-MeTOaAMYeCKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTITUHBI
a) OCHOBHAasl JIUTepaTypa

1. Xumus TBepaoro Tena [DneKTpoHHBIN pecypc]: ydueOHoe mocobume / H.D. VYmapos, HO.T.
MareiimuHa. - HoBocubupck: HITY, 2019. Pexum JIoCTyma:
https://www.studentlibrary.ru/book/ISBN9785778238312.html

2. Oo6mas xumus [Dnekrponnsiit pecypc] / CyBopos A.B., Hukonwckuii JI. b. - CI16.: XUMU3JIAT,
2017. - http://www.medcollegelib.ru/book/ISBN9785938083035.html

3. TepmoanHamMuKa U KMHETHKA METAJUTypPrHUECKUX IMpoleccoB [DnekTpoHHbi pecypce] / Ilerenun
A.JL., Muxamuuna E.C. - M.: MUCuC, 2005. - http://www.studentlibrary.ru/book/MI1S029.html

4. Heopranuueckue HaHOMaTepuanbl [ DJIEKTPOHHBIN pecypc]: yuebHoe nocobue / Pakos D.I. - 3-e
U3, - M.: JlaGopaTopus 3HaHUH, 2020. Hanorexnonoruu Pexum JIOCTYyIIA:
https://www.studentlibrary.ru/book/ISBN9785001017417.html

5. PerymupoBaHue pakimoHHON criocoOHOCTH TBepAbIX (a3 [DnextponHsiid pecype] / Kocenko H.O.
- BanoBo: MBaH. roc. XuM.-TeXHOI. YH-T., 2013. - http://www.studentlibrary.ru/book/ghtu_035.html

6. ®dusnyeckas v KoutouaHas XUMHES. [IpakTukym [ DIIeKTpOHHEIH pecypc] : yueOHOoe ocodue / H. .

Jlapnukuna, A.B.  KamumoBa. -  Hoocubupck:  HITY, 2019. Pexum  gocryna:
https://www.studentlibrary.ru/book/ISBN9785778238329.html

7. ©®wionoB, M. P. Meroabl (U3NKO-XMMHUYECKUX HCCIEAOBAHUN MPOIECCOB U MaTepuUaoB /
®unonoB M. P. - Mocksa: MUCuC, 2016. - 103 c. - ISBN 978-5-906846-06-8. - TekcT: 21eKTpOHHBIH //
9BbC "KoHcynpTaHT CTyAeHTa'": [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785906846068.html

8. Vpycos, B. C. Kpucrammoxumus. Kpatkuii kypc: yueonuk / Ypycos B. C., Epémun H. H. - Mocksa:
WznarenscTBo MOCKOBCKOTO rocynapcTBeHHoro yauBepcureta, 2010. - 256 c. - ISBN 978-5-211-05497-

4. - Tekcr: onektponnbii // DOBC "Koncyaprant crygenra": [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785211054974.html

9. JIucuukus I'.B., XvMusi npuBUTHIX TOBEPXHOCTHBIX coenuHenuit / I'. B. Jlucuukus, A. 1O.
®anees, A. A. Cepnan, [1.H. Hecrepenko, I1. I'. Munranes, /. b. ®ypman - M.: ©DUZMATIIUT, 2003. -



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

592 c. - ISBN 5-9221-0342-3 - Tekcr: anexrponssiii // DbC "KoncynbpTanT crynenta": [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103423.html

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. TexHONOTHMH KOHCTPYKIIMOHHBIX HAHOCTPYKTYPHBIX MATEPUAJIOB U TMOKPBITUN [DIIEKTPOHHBIN
pecypc] / ILLA. Buts3b [u ap.] ; mox oomr. pen. I1.A. Burszs u K.A. ConnieBa - Munck : benopyc. Hayka,
2011. - http://www.studentlibrary.ru/book/ISBN9789850812926.html

2. Amnppees, JI. A. ®u3uka u XumMusi TBepAOro teia. TodyeuHbie NeeKThl B HOHHBIX KpUCTAIIaX /
Annpees JI. A., HosukoB A. B. , HoBukosa E. A. - Mocksa : MUCuC, 2003. - 82 c. - ISBN --. - Tekcr:
AJICKTPOHHBIN /l ObC "KoHcynbTaHT cTynaeHTa': [caiT]. - UR L
https://www.studentlibrary.ru/book/M1S040.html

3. Tep-Axonsn, M. H. Xumus meramioB / Tep-Axonssa M. H. - Mocksa: MUCuC, 2015. - 148 c. -
ISBN 978-5-87623-866-5. - Tekct: anekrponnsiii / ObBC "Koncynbrant crynenta': [caut]. - URL :
https://www.studentlibrary.ru/book/ISBN9785876238665.html

4. bytarun, I1. FO. Xumudeckas ¢usuka tBepaoro tena / byrarun I1. FO. - Mocksa: M3narenscTBo
MOCKOBCKOTO TOCyIapcTBeHHOTO yHHBepcurera, 2006. - 272 c. - ISBN 5-211-04970-5. - Tekcr:

3JIEKTPOHHBIN // OBC "KoncynbTant cTynaeHTa': [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN5211049705.html

5. Amngpees, JI. A. ®usnueckas xumusi: CtpoeHue BemectBa: Meron, ykazanusi / Anapees JI. A.,
HopukoBa E. A. , Mamoruna I'. JI. , HoBukoB A. B. - Mocksa : MUCuC, 2002. - 21 c. - Tekcr:
3JE€KTPOHHBIN // OBC "KoHcynbTanT cTyaeHTa'": [caiiT]. - URL :
https://www.studentlibrary.ru/book/Misis_274.html

6. Mapdumn, FO. C. [lepcrieKTHBHBIE BEIIECTBA, TEXHOJIOTUU M MAaTEPHAIIBI - KpaTKuid 0030p / Mapdun
10. C. - IBanoBo : MBaH. roc. XuUM. -TeXHOI. YH-T. , 2015. - 99 c. - ISBN --. - Tekcr: anexkrponnsiit / 9bC
"Koncynprant crynenta”: [cait]. - URL : https://www.studentlibrary.ru/book/ghtu_047.html

B) nporpamMmmHoe odecnieuenue, IbC, npodeccuonanbubie 6a3bl 1 UHTEpHeET-pecypcebl:
. DIeKTpoHHast OMONIMOTeKa y4eOHBIX MaTepranoB mo xumuu  http://www.chem.msu.su/rus/elibrary/

Xummgeckuit mopran Chemport.ru  http://www.chemport.ru

HayuHo-nonynsipHbIil xypHaiT «XUMuUs 1 ku3Hb»  https://www.hij.ru

Mendeleev.info — o xumun 1 XUMHUKaX https://mendeleev.info/
. IBC «YnuBepcurerckas Oubauoreka ONLINE» — oOecneunBaer aoctyn K Hauboiee
BOCTpE0OOBAHHBIM MaTepuaiaM yueOHON U HAyYHOU JIUTEpaTyphl IO BCEM OTPACISIM 3HAHUM OT BEIyIINX
pPOCCHIMCKMX UM3JaTenbcTB. Pecypc conepXuT y4yeOHMKH, YydeOHble TmocoOusi, MoHorpaduu,
MEepUONYECKHE W3/IaHus, CIPABOUYHUKH, CJIOBApH, SHUUKIONEAWH, BHUACO- M ayAHMOMaTepUalbl,
WUIIOCTPUPOBAHHBIE M3JIaHUS TI0 HUCKYCCTBY, XYAOXKECTBEHHYIO JIMTEPATYpY M B HACTOSILEE BpEMS
coaepkuT noutu 100 ThIC. HAMMEHOBAHUM.
Tpebyetcs perucrpanusi.
. IBC «Hayuynas 3JjexkTpoHHasi OumOauorexa eLibrary.ru» —  kxpynueiimas B Poccun
9JIEKTPOHHAsi OMOJIMOTEeKa HAayyHBIX MyOJUKaIuil, obnasaroniast 60raTbiIMi BO3MOXKHOCTSIMU TIOUCKA U
aHaJM3a Hay4yHOU MH(opManuu, 06ecrieynBaeT POCCUICKUM YUEHBIM AJIEKTPOHHBIN JOCTYI K BEIyIIUM
MHOCTPaHHBIM HayuHbIM u3faHusM. Ha ceronus mocerurensm eLIBRARY.RU noctynusl pedepats u
MIOJIHbIE TEKCTHI Oosiee 38 MJIH Hay4YHbBIX IMyOJMKAlMi U MAaTEHTOB, B TOM YHUCIIE 3JIEKTPOHHBIE BEPCUH
6onee 5600 poccHiickMX HayYHO-TEXHUUECKUX KypHasoB. CBbiiie 4500 poccHHCKUX HAYUHBIX KYPHAJIOB
pa3MenieHbl B OecIIaTHOM OTKPBITOM JocTyre. CaMoCTosATeNbHAsI perucTpalys Ha caiTe.

. YuusepcanbHas 0a3a nanHbix East View — nonHoTtekcToBbIN focTyn K 80 HaMMEHOBaHUAM
HayuyHbIX )kypHanoB. Jlorun: Khetagurov. [Tapons: Khetagurov.
. IBC «KoHCYJbTAHT CTYAeHTA» — CTYyJCHUYECKasl JJIEKTPOHHAast OMOINOTEKA 0 MEUIIMHCKOMY U

(dhapmarieBTHUeCKOMY 00pa30BaHMIO, a TAK)KE MO €CTECTBEHHBIM M TOYHBIM HayKaM B IICJIOM.


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
https://www.studentlibrary.ru/book/ghtu_047.html

Tpebyercs perucrpanusi.

. 9BbC «IOpaiit» — oOpa3zoBarenbHas cpefa, BKIIOYAONIAs BUPTYaJIbHBIM YWTAIBHBIA 3a
y4eOHUKOB M Y4eOHBIX MOCOOHMI OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 1Mo BCeM HaIpaBlCHHSM U
CHEIHAbHOCTSIM, MpejiaraeT MpenoiaBaTesisiM BO3MOXKHOCTh UCHONb30BaHUsl KOHCTpyKTOpa rHOKMX
KYpPCOB, C IIOMOLIbI0 KOTOPOT'O MPEIO0/1aBaTEIb MOKET CO3/1aTh CBOM YHUKAJIBbHBIN KypC U aJalTUPOBATh

ero ot oOpa3oBaTesbHbIe IPOTrPaMMBbI pasHbIX ypOBHEii HO/ITOTOBKH.
https://urait.ru/info/courses?utm_sour...m_campa TpeOyercs perucrparus.
. Polpred.com — otkpsiTasi snekTpoHHas OubnInoTeuHast cuctemMa «JlenoBbie CpecTBA MAacCOBOM

uHbopManMn» MpeiaraeT JocTyn K cratbsiM 600 1eloBBIX Ta3eT, KypHaJoB, WH(OPMAreHTCTB C
apxuBoM 3a 20 jer, 0030p CMU; mo3BoisieT OCYUIECTBIATh UHTEPHET MOUCK, MPOCMOTP U 3arpys3Ky
MaTepHaJiOB 4yepe3 pyOpUKAaTOp MOMCKA, BBHIBOJ HA IEYaTh HJIM COXpPAHEHHWE KONHUU MaTEepPHajoB IS
JUYHOTO Mcnoyib3oBaHus. https://www.polpred.com/?ysclid=Inu8u3...2w7734263

. HanmonanbHas »JjektpoHHass Oubimoreka (HIB) — (enepanpHas rocymapcTBeHHAs
nH(pOpMalMOHHAs cHUCTeMa, MpeasiaraeT AOCTYN K IEPEBEACHHBIM B JJIEKTPOHHYIO (OpMYy KHHIaM,
BKJIIOYAsh pEAKUE U ILEHHbIE W3JlaHus, DPYKOIMUCH, JUCCepTaluu, aBTopedeparbl, MOHOrpaduu,
W30U3JIaHUSI, HOTBI, TMATEHThl, NEPUOAMYECKYIO IJIUTEpaTypy U Kaprorpauueckue H3AaHus.
be3Bo3mesnnblii goctyn k oObektamM HODB BO3MOXeH uepe3 KOMIbIOTEpPBI, PaclOIOKEHHbIE Ha
TEPPUTOPUM  YHUTAIBHOTO  3aja  DIEKTPOHHBIX  pecypcoB  Hayunoit  6ubmumoreku  COI'Y.
https://rusneb.ru/?ysclid=Irrpkq2alr745161760

. IleuyaTHble nepuoanyeckue u3aanus Ha 2024 roja

Heo0xoauMmplii 111 o0ecneyeHus JaHHON TUCHUILINHBI KOMILIEKT JHIEH3HOHHOI0 U
CBO0OOTHO PACIPOCTPAHSIEMOI0 MPOrPAMMHOI0 00eceYeHusi, B TOM YHcJie 0Te4eCTBEHHOT 0
NPOM3BO/JCTBA, a TAKIKe JJIEKTPOHHBIE O0U0JINOTEeYHbIe CHCTEMBI, ¢ KOTOpbiMH Yy COI'Y nmeercs
JAefCTBYHOLIMIA 10TOBOP:

Ne i/n HaumenoBanue Ne qoroBopa(anueH3us) Crpana
NPOU3BOIUTED
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
5 Windows 10 Pro for | Ne 4100072800 Microsoft Products | CIIIA
' Workstations (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CIHA
' (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.20161
8 Windows 7 Professional Ne 4100072800 Microsoft Products | CIHA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CIIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
12 Cucrema tectupoBaHus | Noe468 or  03.12.2013 HIT | Poccus
' Sunrav WEB Class Cynrarymus P.T.(6eccpouno)




[Iporpammuoe obecrieuenue | N CJI/108 ot  29.08.2017 | Poccust
1C: [Ipennpusitue. | (MakcuMym-codTt) 6€cCpOUHO
13. byxrantepckuii VYyer.
TumoBast koHuUrypauus 8
ceTeBas Bepcus
Cucrema  komnbrotepHoii | Jlunensus FSF/Debian (CBoGoaHOE
14, Bepctku MikTex POrpaMMHOE obecrieueHue)
(6eccpouno)
15 Kasperksy Endpoint | To 22.01.2024 Poccus
' Security
[Iporpammuoe obecrnieuenue | CBoOOIHOE nporpammuoe | CIIIA
16 JUTSt penaktupoBaHus | odoecneueHre(0eccpoOUHO)
' XUMHYECKHX  opmya  ISis
Draw
Cucrema noucka TekctoBbix | No ot 22.01.2043 Poccus
17. 3aMMCTBOBAaHUM (meiictButenien no 22.01.2025) c
«Antunnaruar.BY3» OAQO «Antu-Ilnaruar»
[Tporpammuoe obecnieuenue | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18. 1C:  Ilpemnpustue 8.3 | «MakcuMmym»(6ecCpodHO)
YrpasieHue TOprosiei
[Tporpammuoe obecrieuenue | NeCJ[./  Nel26., 01.07.2020r. | Poccus
19. 1C:3apmmata u  kaapsl | «<MAKCUMYM-
rocC.yupexxJaeHus 8 CODT» 6eccpouno
20 [Tporpammuoe obecnieuenue | NeCJl/76 01.03.2017r. | Poccus
' 1C:6r0mKeT. «MakcuMyM-cot» (6eccpodHo)
ABTOMaTHU3MpPOBAHHAS CBugerenbcTBO 0 rocygapcreHHoit | COI'Y
21 cuctemMa «YIpaBlleHUE — | perUCTpaluu nporpaMmsl Juist OBM
' Hexanat BPC» No2015611830 oT
06.02.2015r.(6eccpouno)
[Tporpamma  mns1 OBM | Pazpabotka COI'Y Cuperensctso | COI'Y
«baHk BOIIPOCOB JUISl | O TOCYAApPCTBEHHOW pErucTpanuu
22. KOHTPOJIS 3HAHUN» [IPOrPaMMBI JUISt O9BM
Ne2015611829 or 06.02.2015r.
(6eccpouno)
ILransr BO Ne2191-24, ot 12.01.2024 r. | Poccus
23. (Tex.mogaepxka 1m0 26.02.2025 r.)
000 JIMMHUC
[Tnaner CITIO 12.01.2024 Ne2192-24 | Poccus
24. (mommucka H  OOHOBIGHUS 0
16.02.2025)
I1O Jlabopatopuu MMUC | Nel157-23 ot 29.03.2023 OOO | Poccust
o5 (dexanat, IIK, Bemomoctu, | IMMUC
' TectupoBaHue,  HMHTEPHET
pacuipeHue u jp.)
VSDESK Ne 210406/01 ot 06.04.2021r. UII | Poccus
26.
N,A.Cepreesuu
7 «["amakTuka» OOQ T'anaktuka UT poroBop Ne | Poccus
' 120320/11/A ot 14.03.2022
DIRECTUM RX — Cucrema | OOO Tamaktuka UT morosop Ne | Poccus
28. 3JIEKTPOHHOTO 120320/1/A ot 14.03.2022

I[OKYMCHTOO60pOTa




29 MOODLE becrmatHoe CIIA  (GecnuatHOE
' poccuiickoe)
30. «["amaktuka PY3» Jluniensus 6eccpounas Poccus
31 JIngyHbIf kabuHer | JIunensus 6eccpouHas Poccus
' abuTypHUeHTa
30 JIngyHbIf kabuHer | JIunensus 6eccpoyHas Poccus
' CTyACHTa/COTPYAHUKA
DnexkTponHas Oubnmoreka | https://dvs.rsl.ru Poccus
33 JUCCEepPTaITI u | TpeOyercs perucrpanus
' aBropedeparoB PI'b (OB]] | oubamorexke COI'Y
PT'b)
OBbC"YHuBepcUTETCKAS https://biblioclub.ru Poccus
34 o6ubmmorexka ONLINE" Tpebyercs perucrpanus
' oubanorexke COI'Y
3BC «Hayunas | http://elibrary.ru. Poccus
35 aMekTpoHHas  Oubnuoteka | TpeGyercs peruCTpanus
' eLibrary.ru» oubsnmorexke COI'Y
36 VYuusepcanbHas 60a3 ganusix | https://dlib.eastview.com CIIA
' East View
3BC «KoncynbranT | http://www.studentlibrary.ru Poccust
crynenta»  Crynendeckas | TpeGyercs perucTpanus
IeKTpOHHAsT ~ OmoOmmoTeka | 6ubmoreke COI'Y
37 o MEJMIIMHCKOMY U
' (dapmaleBTUUECKOMY
o0pa3oBaHMIO, a TaKXKe IO
€CTECTBCHHBIM M TOYHBIM
HAyKaM B IIEJIOM.
9BbC «Opaii» - | www.biblio-online.ru Poccust
oOpa3oBaTenbHas cpena, | Tpebyercs perucTpanus
BKJIIOUAIOLIasi BUPTyalibHbIN | Oubianoreke COI'Y
YUTAIbHBIA 3all y4eOHHMKOB
38 U y4eOHBIX MOCOOMH OT
aBTOPOB U3 BEAYIINX BY30B
Poccnn o BCEM
HAIPaBIECHUSIM u
CICIHATEHOCTSIM
39 KO3II (moMeH Ha siHIIEeKCe) becrimatHoe (mepeBeneH B pexum | Poccus
' IIPOCMOTPA)
40. PycTapn OecriaTHO® Poccust
41. ViPNet Poccust
42. BKC Otkpsitoe 10 OecriaTHOE



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=

10. MaTepuaIbHO-TEXHHYECKOE OCHAIIIEHHE

HaumeHnoBanue noMenieHui 11t MpOBEACHUS BCEX BUAOB y4eOHOM
NesITeIbHOCTH, IPEAYCMOTPEHHON y4eOHBIM IJIAHOM, B TOM YHCIIE
MOMEIICHUS ISl CAMOCTOSITETILHON paboThI, C yKa3aHUEM IepeuHs
OCHOBHOI'O 000PYA0BaHUs, y4eOHO-HAIIAHBIX TOCOOUH U
UCII0JIb3yEMOT'0 IPOrPaMMHOI0 00€CIIeUeHUS

Anpec
(MECTOIOJI0)KEHHE)
MIOMEIIECHUN IS
MIPOBEJ/ICHUS BCEX BUJIOB
y4eOHOM NesSTeIbHOCTH,
PEyCMOTPECHHOM
y4eOHBIM IIJIAaHOM (B
cllydae peau3aiiu
o0Opa3oBaTeNbHOMI
POTPaMMBI B CETEBOM
(dbopMe TOTOTHUTETBHO
YKa3bIBACTCS
HAaUMEHOBAHUE
OpraHu3aIu, ¢ KOTOPOu
3aKJII0YEH JOTOBOP)

VYuebHble ayAUTOPUHU A NPOBEIEHUS 3aHATHH JIEKIMOHHOIO THIA,
CEMHMHApCKOTO THIA, KYpPCOBOTO TPOCKTUPOBAHUS  (BBIIOJHEHUS
KypCOBbIX paloT), TpYNMNOBBIX M HHAMBHIYaJbHBIX KOHCYJbTAIU,
TEKYIIETO KOHTPOJII W TPOMEXKYTOYHOH aTTecTallid, a TaKxke
CaMOCTOSITENIbHOW paboThl 00yYarolUXcs: MpenojaBaTelbCcKUi CTOI,
CTYJI, CTOJIBI M CTYJbsI JUI o0ydaromuxcsi, kadeapa.

Ob6opynosanue: IIpoekrop Epson EB — 735Fi. KomruiekT mocTaBKu:
(KperuteHue Uil TPOEKTOpa, HIHYp NHTAaHUS MPOEKTOpa, MarHUTHO-
mapkepHas nocka — lmt, Hoyr6yk «AMCHUDJITEXHO» - lmr
C IPOTPaMMHBIM 00€CIieYeHUEM, BBIXOIOM B ceTh MIHTEpHET U JocTynoM
B 3JIEKTPOHHYIO HHPOpPMaLMOHHO-00pa3oBarenbHyto cpeny COI'Y.
[Tporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
kommbioTepHoii Bepctku  MikTex, Kasperksy Endpoint Security,
[TporpamMHoOe obecnieueHue JUIsl peIaKTUPOBAHUS XUMUYECKUX (OpMyIT
Isis Draw, Cucrema MOMCKa TEKCTOBBIX 3aMMCTBOBaHHH
«Antunnarnar.BY3», Ilporpamma mia OBM «bank BompocoB ams
KOHTpoJs 3HaHui», VSDESK, Ycmyru cBs3u (ocTym K ceTH MHTEPHET),
MOODLE, Jluunbiii xabuner ctynaeHta/cotpyanuka, KOII (momen Ha
suzekce), Pyclapna, ViPNet

Poccuiickas @enepanus,
362025, Pecnybnuka
Cesepnas OceTus —
Ananns,
ropoz BianukaBkas,
yi1. Baryruna,
nom 44-46, yueOHbII
koprryc Ne 7,
aya. Ne 604

YyeOHble ayqUTOpPUU Uil MPOBEACHUS 3aHATUH JIEKIMOHHOTO THUIIA,
CEMHMHApCKOTO THWIIA, TPYMIOBBIX W HHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYLIEr0 KOHTPOJII UM IPOMEXKYTOYHOM aTTecTallud, a TaKxke
CaMOCTOSITENIbHOM paboThl 00ydYaroIIMXCs: TMPEnoJaBaTelbCKUil CTOJI,
CTYJI, CTOJIBI U CTYJbsI U1 o0yyaromuxcs, kademapa.

O6opynosanwue: IIpoexkrop Epson EB — 735Fi. Komrmutekt mocTraBku:
(KperuieHue Ui MPOEKTOpa, IIHYp MHUTAHUS MHPOEKTOpa, MAarHUTHO-
mapkepHas nocka — lmt, Hoyr6yk  «AMCHUDJITEXHO» - lmr
C IPOTrpaMMHBIM 00ecrieueHNeM, BBIXO/I0M B ceTh MIHTEpHET U AOCTYIIOM
B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy COI'Y.
[Tporpammuoe obecnieuenune: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
kommbioTepHoii Bepctku — MikTex, Kasperksy Endpoint Security,
[TporpamMmMHOe obecrieueHne Ui peAaKTUPOBAHUS XUMHUECKUX (HOpMYIT
Isis Draw, Cucrema T1OHCKAa  TEKCTOBBIX  3aWMCTBOBAaHUI

Poccuiickas @enepanus,
362025, Pecniybnuka
Cesepnas OceTus —

Anaxmus,
ropoa BrnanukaBka3s,
yi. Baryruna, nom 44-
46,
yueOHbIN Kopyc Ne 7,
ayna. Ne 606




«Antumnarnat.BY3», Ilporpamma mmas OBM  «baHk BompocoB mjist
KOHTpoJs 3HaHui», VSDESK, Ycnyru cBs3u (IocTym K CeTH MHTEPHET),
MOODLE, Jlnuneiii kabuHeT ctyneHTta/coTpyanuka, KOII (momen Ha
supekce), Pyclapa, ViPNet

JlabopaTopun: KOMNbIOTEPHBbIE KJIACCHI JIJIS POBEICHUS TEKYIIETO
KOHTPOJISI ¥ TIPOMEKYTOYHOM aTTEeCTaINH, & TAKKE CAMOCTOSATEITHbHON
paboThl 00yUaOIINXCS: MPENOIaBATEIbCKUI CTOM, CTYJ, CTOJIBI U CTYJIbA
JUTs1 OOY4YarOIIUXCA.

O6opynoBanue: HTepakTUBHOE MYJIbTUMEINITHOE 000pYyI0BaHUE
(ocka, MPOEKTOpP), KOMITBIOTEPHI JJIsI KOMIIBIOTEPHOTO KJIacca B
KOMIUIEKTE - C MPOrpaMMHBIM 00ecriedeHneM, BbIX0/I0M B ceTb VHTepHeT
U JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEIY
cory;

[Tporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema tecrupoBanus Sunrav WEB Class, Cucrema
kommbroTepHoi BepcTku MikTex, Kasperksy Endpoint Security,
[TporpamMmmMHoe obecrieueHue 1Sl peJaKTUPOBAHUS XUMUYECKUX PopMyTT
Isis Draw, Cucrema moucka TEKCTOBBIX 3aUMCTBOBAaHHMI
«Antunnaruar.BY 3y, [Iporpamma nins 9BM «baHk BonpocoB aiis
KOHTpoJs 3HaHui», VSDESK, Yenyru ¢Bs3u (1OCTYH K CeTH HHTEPHET),
MOODLE, JInunsiit kabunet ctyaeHta/corpyanuka, KOII (momen Ha
supekce), Pyclapa, ViPNet

Poccuiickas @enepanus,
362025, Pecrrybnmka
Cesepnas Ocerust —
Ananns,
ropon BrnanukaBkas,
yi1. Barytuna, nom 44-
46, yaeOHbIi KOpmyc No
7,
aya. Ne 602

Bub/juorexa, B TOM YHc/Ie YATAIbHBIN 3aJ1: CTOJBI U CTYJIbs JUIS
00y4aromuxcst, KOMIBIOTEPHI B KOMIUIEKTE — C TIPOTPAMMHBIM
o0ecrieyeHneM, BbIXOI0M B ceTh MIHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO
nH(popManmoHHO-00pazoBaTesbHyt0 cpexy COI'Y

ITporpammuoe obecneucuue: Windows 7 Professional, Office Standard
2016, Cucrema TectupoBanus Sunrav WEB Class, Cucrema
kommbroTepHOit Bepetku MikTex, Kasperksy Endpoint Security,
[TporpamMmmHoOe obecrieueHue ISl peJaKTUPOBAHUS XUMUYECKUX (POpMyYT
Isis Draw, CucreMa moucka TeKCTOBBIX 3aMMCTBOBAHHIA
«Antumnaruat.BY 3y, [Iporpamma st 9BM «bank BonpocoB Juist
KOHTpoJs 3HaHui», VSDESK, Yenyru cBs3u (10CTyn K ceTH MHTEPHET),
MOODLE, Jlnunsiii kabuHeT cTyneHTa/cotpyaauka, KOII (momen Ha
sapaekce), Pyclapa, ViPNet

«HauunonanbHas snekTpoHHas oudnuoreka»y @I'BY «PI'by,
«O6pasoatensHas mnatdopma FOPANTY, DBC"YHusepcurerckas
6ubmuoreka ONLINE" , OBC «Hayunas snektpoHHast Onbinorexa
eLibrary.ru», YHuBepcanbHas 6a3 qansbix East View, 9bC
«Koncynbrant cryaenta» «Meaununa. 3npaBooxpanenue BO»,
Nudopmannonno-ananutuueckas cucrema SCIENCE INDEXOOO
HAYUYHAS DJIEKTPOHHASI BUBJIMOTEKA (RU), YauBepcanbHbIe
0a3bl mauabeix «MBUCH

Poccuiickas @enepanus,
362025, Pecnybnuka
Cesepnas OceTus —
Ananns,
ropon BnanukaBkas,
yi. Lleperenn/BaryTtuna,
noM 16/19, yuebHbIit
kopryc Ne 6




