MuHMCTEPCTBO Haykn 1 Bbiclero obpasoBaHmsa Poccunckon ®epepaumm
benepanbHoe rocyfapcTBeHHoe BlompxkeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckmini rocygapCTBEHHbLIN YHUBEPCUTET MPOMBILLIIEHHbLIX TEXHOMNOMN U gMu3anHay

Ceprudukar

Branenen

JleitcTBUTEICH

TMPOMBINLTEHHBIX TeXHOJIOTHil 1 H3aiina»

¢ 12 sguBaps 2024 1. mo 12 ampens 2025 1.

01 51 53 ¢3 00 £5 b0 ab be 4e a6 €7 63 84 98 d0 69

Pynun Anekcannp EBreHbeBH, IIepBEIi IPOPEKTOP, IPOPEKTOP IO yueOHOM paGoTe

ToaaHHHHEK 5]1eKTPOHHOT0 10KyMeHTa, noanucannoro JIIIL, xpanurcs B
CHCTEME YNIEKTPOHHOI'O IOKYMEH I'()()(l()[)(l'l'il
®I'BOY BO «Canxr-Ilerepdyprekuii rocyiapcrBeHHbIi YyHHBepCHTET

YTBEPXOAIO
[MepBbIi NpoOpeKkTop, NPOPEKTOP NO
YP

A.E. PyauH

Pabouasi nporpamma AUCUMNINUHLI

| B1.B.0B.01.02 | MeToabl nccnenoeaHns 06LEKTOB HEOPraHNYECKOro CUHTE3a

YyebHbIN nnaH:

Kadpeapa:

HanpasneHue

[ 54 ]

2024-2025 18.03.01 UMXnud XTOuHB O30 Ne1-2-94.plx

XvMnyecknx TexHonormi um. npodp. A.A. Xapxaposa

NnoAroToBKN:

(cneumanbHOCTb)

Mpocmnb NnoaroToBKM:
(cneunanmsaums)

YpoBeHb 06pa3oBaHus:

®opma 06y4eHus:

MnaH yye6HoOro npouecca

18.03.01 Xummnyeckas TexHonorusi

Xummnyeckasa TEXHOMOrus OpraHn4eckmnx n HeopraHm4eckmnx seLlecTBs

bakanaepuat

OY4YHO-3a04HasdA

KoHTakTHasa paboTa obyyatoLwmxcs .
Tpynoé dopma
CemecTp Cam. | KoHTponsb, MKOCTE MIDOMEXYTOUHOM
(kypc gnsa 3A0) MpakrT. J1ab. paboTta yac. ,
Tekuywm 3aHATUSA 3aHATUSA SET atrectalmm
ML 17 17 73,75 0,25 3
5 3avet
PNa 17 17 73,75 0,25 3
yn 17 17 73,75 0,25 3
6 3aver
PN 17 17 73,75 0,25 3
ML 34 17 17 147,5 0,5 6
Utoro
PNa 34 17 17 147,5 0,5 6

CaHkT-lNeTepbypr

2024




Pabouas nporpamma ancumnimvHbl COCTaBeHa B COOTBETCTBMM C befepanbHbiM rocyaapCTBEHHbIM 0Opa3oBaTesbHbIM
cTaHgapTom Bbiclwero obpasoBaHusa nNo HanpasneHuto nogrotoBkn 18.03.01 Xummdeckas TEXHONOTWS, YTBEPXKOEHHbBIM
npvkasom MuHo6pHaykm Poccun ot 07.08.2020 r. Ne 922

CocraButens (u):

OOKTOp TEXHUYECKux Hayk, lNpodeccop Knucenes AnekcaHap
Mwuxarnnosuy

Ot kadbeapbl cocTaBuTens: CawwuHa Enena

3aBegyowmnn kadegporh XUMUYECKUX TEXHOMOrMA  UM. CepreeBHa

npod. a.a. xapxaposa

Ot BbINycKatoLen kacdenpsi: CawwvHa Enena
3asegyowmnn kagenpom CepreeBHa

MeTtoanyeckunn otoen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb agucumnnuHbl: CchopMupoBaThb Y 06y4atoLmMxcs KOMNeTeHLMN B 0611acT OCHOBHbIX METOAOB aHanu3a
HeopraHW4ecKkMx COeAUHEHUN, HaxXoasALWMNX NPMMEHEHME B TEKCTUMbHOW, JIErKON 1 APYrMX O0TpacrisiX NPOMbILLNIEHHOCTH, C
MCMoNb30BaHNeM COBpPeMEHHOro NpUGopHoOro oGopyaoBaHus.

1.2 3agaum AUCUUNAUHLI:

» CdopmupoBaTtb 6a3oBble TeopeTudeckue MNPeAcTaBneHus, nexaline B OCHOBE COBPEMEHHbIX MeTO[0B
aHanu3a HeopraHNM4Yecknx coeauHeHU

» O3HaKOMUTbL C METOAAMM aHanM3a OCHOBHbIX KITaCCOB HEOpPraHMYecKMX BELLEeCTB, BKMYas COMu, KUCMOTbI U1
LLenoYun, a Takke HeopraHMYeCKUX NMMIMEeHTOB OS5t TEKCTUITbHOM M KOXXEBEHHOWM NMPOMBbILLNIEHHOCTU

» CdopmmpoBaTh MNpakTUYEeCKMe HaBbIKM aHanu3a W UccrnenoBaHUs CBOWCTB HeopraHM4ecKux BelLecTB U
NMUrMEHTOB

» O3HaKoOMUTb C COBPEMEHHbIMI NprMBopamMy U MeTodamn aHanu3a HeopraHW4eckMx NpPoayKTOB B pasnm4YHbIX
oTpacnsix NPOMBILLIIEHHOTO NPOVN3BOACTBA

1.3 TpeboBaHuA K NnpeaBapuTeNnibLHOM NOAroToBKE Oby4aloLerocs:
MpenBapuTenbHas NOAroToBka NpeanoniaraeT co3aaHne OCHOBLI Anst HOPMUPOBAHNS KOMMETEHLMIA, YKa3aHHbIX
B M. 2, MPU U3y4EeHUN ANCLUNIINH:

MeToapbl UccneaoBaHUA 0GbEKTOB OpraHNYecKoro cuHTesa

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-4: Cnoco6eH NpoBoAUTL KOHTPOJIb KauecTBa Chipbsi, KOMIMOHEHTOB U BbiNycKaeMoi NPoAyKLMM,
nacnopTusauuio TOBapHON NPOAYKUUU B 06GNacTU XMMNYECKON TEXHONOIMN OpraHU4eCKUX U HeopraHM4YecKnx
BeLlecTB

3HaTb: OCHOBHbIE METOAbI U I'IpVI60pr Aana nposegeHna aHanm3os U MCnbITaHWN npoaykumm HeopraHmM4eckoro CuMHTesa,
(bVI3VIKO-XVIMVI‘-IeCKVIe OCHOBbI U NpUHUMNbI X pa6OTbI

YmMmeTb: faBaTb OLIeHKY Ka4decCcTBa CMHTE3NpOBaHHbIX HEOpPraHM4eCkmnx BeLlecTs C MCNOJIb30OBaHMEM passiMyHbIX METOLOB
aHanumsa

BnapgeTb: HaBblkaMy XMMMUYECKOIO, CneKkTpanbHOro aHanm3a HeopraHm4eckmx sewlecTs, NIMrMEHTOB




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HavnmeHoBaHWe u cogepxkaHve pasaernos,
TEM U Y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ans

KoHTakTHasa paboTa

3A0)

Tlek.
(4acobl)

Mp.
(vacebl)

J1ab.
(vacnbl)

CP
(4achbl)

MHHOBaLUl.

copmbl
3aHATUN

dopma
TeKyLlero
KOHTpONs

Pasgen 1. TeopeTnyeckne  OCHOBGI
MCMNONb30BaHMs METOO0B WCCneaoBaHust
00BHEKTOB HEOPraHMYEeCKOro cMHTe3a

Tema 1. OcHOBHblE METOAbl BblAENEHUS U
OYNCTKM  OOBLEKTOB  HEeopraHM4ecKoro
CUHTE3a

MpakTnyeckoe 3aHATME "MIOHOOOMEHHbIE
MeToAbl pasdeneHnsi  HeopraHWYecKmnx
coegnHeHnn"

10

nn

Tema 2. basoBble MeToabl UccneaoBaHUS
CTPYKTYpPbl W CBOWCTB HEOpPraHM4eckux
coeuHeHun

MpakTnyeckoe 3aHATME "OKCTPaAKLMOHHbIE
MeTodbl pasfdeneHnss  HeopraHWYecKnx
BewecTs"

ra

O,I-Ip

Pasgen 2. Xpomatorpadguyeckme meTtogbl
aHanmsa  OOBbEKTOB  HEOpraHM4ecKkoro
CMHTE3a

Tema 3. bymaxkHasa xpomaTtorpadus
MpakTnyeckoe 3aHsATME "XpomaTorpadus
HeopraHvyeckmx BelecTB Ha bymare"

nn

Tema 4. NazoBas xpomatorpadusi

Tema 5. )KngkoctHas xpomartorpadusi

Pasgpen 3. AHanutudeckue meTonbl
aHanm3a  OObEeKTOB  HeopraHM4eckoro

Tema 6. KauecTBeHHble peakLumm KaTUOHOB
NH, Pb2+, A3+, Cu2+, Fe2+, Fe3+, Ni2+

10

nn

Tema 7. KayecTBeHHble peakuun aHWOHOB
S0O4-, Cl—, J—

10

nn

Tema 8. OnpegeneHne  ranoreHos:
KayecTBeHHoe, KONMYECTBEHHOE,
OKUCNUTENBHLIMU N BOCCTAHOBUTENbHLIMU
mMeToaamu

MpakTnyeckoe 3aHATHE "AHanun3
rarnoreHoB c NCNosnb30BaHNeEM
OoKUCNuTenen n BocctaHosurtenen"”

11,75

nn

WUtoro B cemecTpe (Ha kypce anga 3A0)

17

17

73,75

KoHcynbTauum 1 npoMexyTodHas
atTecTtauus (3aver)

0,25

Pasgen 4. Xumnyeckue meTtodbl aHanmaa
00BEKTOB HEOPraHMYeCcKoro cMHTesa

Tema 9. AHanu3 coctaBa CTO4HbIX BOA Ha
npeanpusiTUsSIX HeopraHMYecKoro cMHTe3a
JlabopaTtopHast pabota "AHanm3 CTOYHbIX
BOA npon3BoaCTBa HeopraHM4YecKmnx
BewecTs"

nn

Tema 10. WN3yyeHWe OCHOBHbIX TUMNOB
Koppo3un MeTannos, BMMSAHUS
pasnuyHbIX  aKToOpoB Ha  CKOpPOCTb
KOppo3uun, MEeTOAOB 3almUThl OT KOPPO3UN

nn

no

Pasgpen 5. ®wusmyeckne wu  dusmko-
XUMU4eckne MeToabl aHanusa
HeopraHuyeckmx BeLLecTB

no




Tema 11. MeToabl aHanUTUYECKoOM XMMUKU B
aHanmnse HeopraHN4YecKnx coegnHeHnn
JlabopaTopHas paboTta
"KomnnekcomeTpuyeckoe TUTpOBaHWe
HeopraHM4yeckux MOHOB"

Tema 12. OndpakynoHHbIn "
PEHTIEHOCTPYKTYPHbIN aHanua
HeopraHuyeckmx BeLLecTB

Tema 13. MeTogbl TepMumyeckoro wu
TEpMOrpaBnMeTpUYEeCcKoro aHanmsa
JlabopaTopHas paboTta
"TepmorpaBmMmMmeTpu4eCcKnin aHanus
HeopraHn4yeckux coegmHeHnn"

Tema 14. KayeCTBEHHbIN U KONMNYECTBEHHbIN
aHanus cocTtaBsa HeopraHM4YecKnx
CcoeMHEeHUN

JlabopaTtopHass paboTa "AHanu3 KKCNOT,
rmapokcngos u conen”

Tema 15. Mukpockonmyeckne meToabl
aHanuaa

JlabopaTtopHas paboTta "MMKpOCKOMMYECKNI
aHanm3 CTPYKTypbl MHTEepdEepEeHLMOHHbIX
NUMrMeHToB"

Pasgen 6. CnekTtpanbHble MeTOAbl aHanusa
00BHEKTOB HEOPraHMYeCcKoro cnHTe3a

Tema 16. AbcopbuMOHHas cnekTpockonms
JlabopaTopHas paboTta
"CnekTpooTomeTpryeckui aHanus
HeopraHMyecknx NUrMeHToB"

Tema 17. UK-cnekTpockonus

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npoMexyToyvHas
atTectauusa (3aver)

10 nn

8,75 nn

J1,Mp

17 17

73,75

0,25

Bcero koHTakTHasa pa6orta u CP no
OUCLUUNIIMHe

68,5

147,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHo

5. ®OHl OLLEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMMU
5.1 OnucaHue nokasaTtenen, KpUTepMeB U CUCTEMbI OLIEHUBaHUA pe3yrnbTaToB 00y4YeHUsA

5.1.1 MokasaTenu oueHUBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOMMeTeHLMM cpefcTea

HasbiBaeT npubopbl Ans  aHanu3oB MPOAYKLMWM HEopraHU4eckoro
CMHTEe3a, OnucbiBaeT NPUHLUMMBI UX paboTbl. Bonpocel YCTHOrO

AK-4 NoeHTndnumpyeT CUHTE3NpoBaHHbIE HeopraHuveckue BellecTBa c|cobecefoBaHus
UCMONb30BaHNEM pasnnyHbIX METOLOB UCCNeOO0BaHus. MpakTKO-OpUEHTUPOBOYHBIE
[enaeT BbIBOAbI O YMCTOTE HEOPraHWYecKMX BELLEeCTB Ha OCHOBe|3agaHus
pe3ynbTaToB MX aHanusa.

5.1.2 Cuctema n KpuTepum oueHUBaHuUA

Kputepuu oueHnBaHUA CRHOPMUPOBAHHOCTI KOMMNETEHLMIA

LLikana oueHnBaHus

YcTHOe cobecenoBaHue

MucbmeHHas paboTa

Obyuvatowmiica

CBO€EBpPEMEHHO

3ayTeHo

BbINOJTHUIT, O(*)OpMVIJ'I n 3awnTnn
na6opaToprle pa60TbI B COOTBETCTBUU C
Tpe6OBaHVIF|MVI, BO3MOXHO, OonycKas
HecyuleCTBEHHbIe ownbkn B OTBETE Ha
BOMPOCHI npenoagaBaTend. YuuTbiBaoTCA
6annbl, HaKonJrieHHble B Te4YeHne




(BBINONHMA  4aCTU4HO), gonycTtun
He 3auteHo CyLleCTBEHHble OWwubKkM B OTBeTe Ha
BOMpPOCHI npenogasartens. He

O6yyalowmincsa He BbINOMHUI, He 0DOPMMII
M He sawuTun nabopaTopHble paGoThl

Y4UTbIBAOTCA 6annbl, HakoMmeHHble B
TeYyeHune cemecTpa.

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUSA UNU UHbIe MaTepuarnbl, HeO6xoAMMble ANA OLeHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB
Cemectp 5

1 OCHOBHbI€ CbIpbEBbIE UCTOYHMKN B CUHTE3€ HEOPraHNYeCKNUX COeQMHEHUIA, SKonornvyeckme npobnemsol
NPON3BOACTB HEOPraHNYECKNX BELLIECTB

2 MeTofbl BbIAENEHUS 1 OYNCTKM HEOPraHMYECKMX BELLECTB, aHann3 HeopraHM4YeCknx CoeanHeHnNn

3 Knaccudumkaumsa HeopraHM4YeCcknx CoeanHeHnn

4 HomeHknaTypa HeopraHM4yeckux coeguHeHnmn

5 Pa3BuTne TeopeTnyeckux npeacTaBneHnn B HEOPraHMYeCcKom Xnmmm

6 OCHOBHbI€ 3Tanbl UICTOPMK Pa3BUTUSA HEOPraHUYECKOM XUMUN

7 3HayeHne HeopraHMYeCcKon XMMUK O51S1 TEKCTUNBbHOW U NErkKo NPOMbILLIIEHHOCTH

8 Mcnonb3oBaHne MeTOA0B aHaANUTUYECKOM XMMUW B aHanmn3e HeopraHMyecknx coegnuHeHunn

9 OneMEeHTHbIV aHanM3 HeOPraHMYEeCKNX COeANHEHUN

10 KayecTBeHHble peakLmn KaTMOHOB

11 KayecTBeHHbIe peakLmn aHNOHOB

12 TutpumeTpuyeckme MeToabl aHanmaa KMCNoT, OCHOBaHWIA, CONen

13 MeToabl xpomaTtorpadmm npyn aHannse HeopraHNYECKNX COeANHEHNI

Cemectp 6

14 CnekTpockonuyeckMe MeTopbl aHanm3a HeopraHN4Yeckux coeguHeHn (NIOMUHECUEHTHbIE cnekTpbl, Y®, MK n
Ap.)

15 OueHKa KONopUCTUYECKUX CBOMCTB HEOPraHUYeCKNX MUrMEHTOB

16 PeHTreHOCTpYKTYPHbIN U peHTreHoa30BbIN aHanM3 B UCCNeaoBaHNM HEOPraHWYECKUX COEaNHEHNI

17 MeTogbl OITA 1 TT'A npu aHanM3e HeOPraHUYEeCKMX COeANHEHUN

18 MeToabl aHanu3a BOCCTaHOBUTENEN U OKUCIIUTENEN

19 MeToabl ckaHVpyoLLEen 3NeKTPOHHON MUKPOCKONUW MPU UCCNeaoBaHNN CTPOEHUS U CBOWCTB
HEeOopraHN4eCckMx MHTepEPEHLMOHHBIX MMTMEHTOB

20 KonopumeTpunyeckne MeToLbl aHann3a HeopraHM4eckmx BeLecTB

5.2.2 TunoBble TeCTOBbIE 3aA4aHUA

He npegycMoTpeHbl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3adaHusA (3agayvu, Kemchbl)

5 cemecTtp
1. Bblbepute 13 npeanoXeHHbIX XpomaTtorpaduyeckuini cnocob onpeneneHns coctaBa OKpalLUeHHOW CMecu

HeopraHn4eckux BeLlecTB.

2. Paccuutante cogepaHue HeopraHn4eckoro BelecTBa B pacTBope Ucxodbl U3 pe3ynbTaToB TUTPOBaHUS.
3. Tlo p[aHHbIM  KONMOPUMMETPUM MOCTPOWTE KANMOPOBOYHLI TPadMk W BbIYUCIIUTE  KOHLIEHTPaUMIO

aHanmsnpyemoro eellecTsa.

6 cemecTp

1. Pacwudpyite YP-cnekTp HeopraHM4ecKkoro BeLlecTsa

2. MNpoaHanusnpynTe (hasoBble Nepexobl HeopraHMyeckoro Bellectsa Ha ocHoBe [ TA-TIA aHanusa

3. Mo nnowagmn naTeH (MUKOB) Npu ByMaxKHON XxpomaTtorpadmm OLLEHUTE COOTHOLLEHNSI KOMMOHEHTOB CMECH.




5.3 MeToaunyeckue matepuarnsbl, onpegensitolyme npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUW, BNnaaeHun
(HaBbIKOB 1 (MNK) NPAKTUYECKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4yHoMn aTrectaumMm U NopsAoK NMKBUAALIMM aKafAeMU4yeckomn
3a0MKEeHHOCTH

lMpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOoBaHO JloKanbHbIM HOpMaTUBHBLIM aktom CIIeryriTn
«lMonoxeHne o0 NpoBeAeHNM TEKYLLLETO KOHTPOIS YCNEBAEMOCTM M NMPOMEXKYTOYHOM aTtTecTauumn oby4vatoLmnxcs»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas + lMucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No QUCUUNIINHe

Bo Bpems npoBedeHUss 3Kk3aMeHa He paspellaeTcsl MNofb30BaTbCs  AOMONHWUTENBHOW NUTepaTypoit
(cnpaBoYHUKamu, nekumsimn). [laetcs Bpems Ha noarotoBky oteBeTa 30 MUHYT, BKMoYasi NOArOTOBKY TEOPETUYECKOro
BOMpoca M BbINOJIHEHME MpakTudeckoro 3agaHusi. OueHka coobLaeTcsl CTYAeHTY HernocpencTBEHHO MOocre YCTHOro

oTBeTa.

6. YHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepartypa

AsTop 3arnasue M3paTenbcTBO [oa nspaHnsa | Ccbinka
6.1.1 OcHOoBHas y4yeOHasa nutepartypa
Kucenes A. M.,[Xummnyeckas TEexXHosnorus http://publish.sutd.ru/
HaweHko H. B. OpraHn4yecKkmnx " tp_ext_inf_publish.ph
HeopraHM4ecknx BeLLecTB. p?id=2019326
XvmMmunyeckast TexHororus CaHkr-lMeTepbypr: 2019
HEOpraHU4yecknx BELLECTB. cnerynta
CoeanHeHnusa gTopa, xnopa,
Opoma, Woga, MapraHua,
xenesa, kobanbta u HUKens
CeMeHoB, B. C.,|HeopraHuyeckne Bspkywme| Mocksa: MockoBCKuit http://www.iprbooksh
CkaHaBu, H. A.,|BewecTtBa rocyaapCTBeHHbIN 0p.ru/46048.html
Ecumos, B. A. CTpOUTENbHbLIN 2016
yHuBepcuteT, Aii M Op
Meguna, 36C ACB
JleBeHel, T. B.,|OcHoBbI XUMNYECKNX . - http://www.iprbooksh
lopbyHoBa, A. B.,|nponsBoacts OpeHbypr: OpeH6ypr9KMM op.ru/54136.html
Tkauesa. T. A. rocygapCcTBEHHbIN 2015
’ yHuBepcutet, 96C ACB
6.1.2 lononHuTenbHasn y4yebHasa nutepaTtypa
Bnacos IM. . OcHoBbI TEXHOMorMm http://publish.sutd.ru/
HeopraHU4yecKknx BeLLecTB. Crie.: crierynrp 2016 tp_ext_inf_publish.ph
Y.2 p?id=3434
NateiweHko, K. . MeTopbl nccrneposaHuin| Capatos: Bysosckoe 2019 http://ww.iprbooksh
npoLieccoB 1 MaTepuarnos obpasoBaHune op.ru/79646.html
Macgapos, A. H.,[Xumusa asoTcoaepxaLimx KasaHb: KaszaHckun http://www.iprbooksh
AHpgpeeBa, I. B.,|coeanHenunn HauMOHanNbHbIN op.ru/62341.html
MeTpos, E. C., nccnegoBaTenbCKUN 2016
Wakuposa, I'. T. TEXHOSTOrMYEeCKUN
YHMBEPCUTET
Apbliwes, H. I.,|Pnsmnyeckme MeToabl http://www.iprbooksh
MepBepeB, 0. H.,|uccnepoBaHus " nx op.ru/58227.html
Tokapes, M. W.,|npakTuyeckoe npuMeHeHune Mocksa: NMpomeTen 2015
BypuxuHa, A. B.,|B xumnyeckom aHanunse
KamkuH, H. H.
KyknHa, O. B.,|AHanuTuyeckas xmmus BopoHex: BopoHexckuii http://www.iprbooksh
CnenuoBa, O. B, rocyAapCTBEHHbIN 0p.ru/30833.html
XopoxopauHa, E. A, apXUTEKTYpPHO- 2014
Pyaakos, O. b. CTPOUTENbHbLIN
yHuBepcuteT, 96C ACB
Hudptanues, C. W, |TexHonorns kepamukn. Kypc| BopoHex: BopoHexckuit http://www.iprbooksh
KysHeuosa, U. B. nekuun rocyaapCTBEHHbIN 2014 op.ru/47460.html
yHUBEpcuTeT
NHXEHEPHbIX TEXHOMNOTU




6.2 NepeyeHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTevHas cucrema IPRbooks http://www.iprbookshop.ru

OnekTpoHHas bmbnmoTeka y4ebHbix nagaHun CreryrnTa http:/publish.sutd.ru

MHdopmaumnoHHo-obpasoBaTenbHas cpena 3a04HON dopmbl 0o0yueHuns crieryntq
http://sutd.ru/studentam/extramural_student/

Bbasa gaHHbIx Spider.com

6.3 NMepe4veHb NINLEH3UOHHOIO U CBO6OAHO pacnpocTpaHAeMOoro NporpaMmMHOro oéecneyeHus
Microsoft Windows
Microsoft Office Standart Russian Open No Level Academic

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOAMMOW ANA OCYLIEeCTBNEHNA obpa3oBaTesibHOro
npouecca no gucumniunHe

OcHoOBHOM 06BbEM MpakTU4eCKUX 3aHATUA npoxoaut B nabopatopum kadegpbl XT um. A.A. Xapxaposa,
OCHalLeHHON nabopaTopHbIM 060pya0BaAHNEM:

- nabopaTopHble BEChI - TEXHUYECKNE U AN aHaNUTUYECKUX Liene;

- NIKOCOBKM ANS NPONUTBIBAHWS TEKCTUIMbHBLIX MaTepuarnos;

- YCTPONCTBO A1l NeYaTu cetyaTbiMu WabnoHamu;

- LBETOU3MEpPUTENbHbLIE YCTPONCTBA, NpUbopbl Ansa onpeaeneHns 6ennsHel;

- CMNeKTPOOTOMETPbI, KONOPUMETPbI U ApyrMe onTuyeckue npubopsbl, NpegHa3HayeHHble A4S onpeaeneHus
ONTWMYECKOW NIOTHOCTU U AN CHATUSI CNEKTPOB B Pa3rfnyHbIX 06racTax CnekTpa;

- TUTPOBArbHbIE YCTaHOBKY;

- NpnbopbI, YCTAaHOBKM M NPUCMOCOBNEHUS ANst U3MEPEHUS KadeCcTBa TEKCTUIbHbLIX MaTepnanos, COOTBETCTBUSA
UX CTaHJapTaMm, OLLEHKM MPOYHOCTHbIX NOoKa3aTeneln OKpacoK U pacLBeTOK;

- NpnBOopbI AN OLEHKM YCTONYMBOCTIN OKPaCOK 1 pacLBETOK K AENCTBUIO CBETA;

- nabopaTopHasi cteknsaHHasa u papcdopoBasa nocyaa;

- ANEKTPONNNTKN, TEPMOCTaTbl, BOASHbIE BaHWN, TEPMOMETPbI, CYLUMITbHbIE LUKabI;

- BbITSDKHbIE LWKadbl, MydernbHbIe neyu;

- KpacUTENN N TEKCTUIIbHO-BCMIOMOraTesbHbIE BELLECTBA, XMMUYECKNE PEAKTUBBI.

AyanTtopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayauTtopus

CneuuanuanpoBaHHas mebenb, focka
YyebHas ayautopus
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