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1. CTpykTypa, U 0011as1 TPYA0EMKOCTb 1N CHUILTHHbBI
OO01mast TpyA0€MKOCTh JUCHIUTLIMHBI COCTABIISET 2 3a4eTHRIX equHuIl (72 Jaca).

Ounas popma 00ydeHHS

Kypc 4
CemecTtp 8
Jlexun 26
[IpakTuueckue (CEeMUHAPCKUE) 3aHATUS 8
JlaboparopHble 3aHATHS 26
Koncynbranuu -
HToro ayauTOpHBIX 3aHATHIA 60
CamocrosTenpHas padbora 12
KypcoBas pabota -

dopma KOHTPOJISt

3K3aMEH -
3aueTr 8 cem.
OO011ee KOJIMYECTBO YaCOB 12

2. lle 0CBOEHHS JUCHUILIHHBI

[IporpamMMa gucHMIUIMHBL «XUMHUYECKOE MOAU(DUIMPOBAHHE IOBEPXHOCTHU)» BKIIOYAECT
OCHOBHBIE TIOHATHS ¥ 3aKOHBI XMMUHU MOJTU(GHUIIMPOBAHHBIX COEAMHEHUH, OCHOBHBIE BU/IbI HOCUTENEH
51 MOIU(UKATOPOB, OCHOBHBIE CIoCOObI Moau(pUIIMpOBaHMUS, HCCIIEIOBAHNE
IPOMOJAU(PHUIMPOBAHHBIX BEIECTB METOJaMM (U3UKO-XUMHUECKOTO aHajn3a, OCHOBHbIE 00JacTH
IPUMEHEHUS MO (DUIIMPOBAHHBIX BEILIECTB.

[IporpaMmma mnpeaHasHaueHa JUIsl CTYIEHTOB (akyiabTeTa XHMMHUH, OHOJIOTUU U

OMOTEXHOJIOTHH, HAIIPABJIEHUS TOJITOTOBKU «XHUMHUSI».
[enssMu 0CBOEHUS JUCHUIIIINHBI SBIISIIOTCSA:

- IlomyyeHne HOBBIX CBeACHHUH O cmoco0ax pa3pabOTKU HOBBIX (DYHKIHMOHAIbHBIX M
KOHCTPYKIIMOHHBIX Marepuaios; (26.006 IIpodeccuonanbubiii cranmapt «CHENUANIUCT 110
pa3paboTKe HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTe€pHaOBy», YTBEPKICHHBIM MPUKa30M
MunucTepcTBa Tpyaa U colManbHOM 3amuThl Poccuiickoit @enepanuu ot 8 centsops 2015 r. Ne
6041 (3apeructpupoBan MunuctepctBoM rocturinu Poccuiickoit @eaepanun 23 centsops 2015 r.,
peructpanoHHbINA Ne 38984);

-[IOHMMAaHUE COBPEMEHHBIX MPEJCTABICHUNA O CTPOCHUM M CBOWCTBAX HEOPraHWYECKHX BEIIECTB,
SBJISIOIIMXCSI OCHOBOM /7151 MOJU(UIIMPOBaHUs (HOCUTENEH ); 3ydyeHNEe OPraHuYeCKUX COeTUHEHHH,
KOTOpPbIE MOKHO MCIIOJIb30BaTh JUI MOAU(PHUIIMPOBAHUS; BBIPAOOTKA SKCIIEPUMEHTAILHBIX HAaBBIKOB,
HEOOXO/JUMBIX JUI CHHTE3a HEOPraHMYECKHUX BEIIECTB C Pa3BUTOM MOBEPXHOCTHIO; MOHHUMAaHHE
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MeTo0B Xxumuueckoro Mmoaupunupoanus(40.011 Ipodeccuonanbhplii ctangapt «Creruaiiuct no
HAYYHO-UCCIIEJOBATEIbCKUM U ONBITHO-KOHCTPYKTOPCKHM  pa3paboTKam»,  YTBEPXKIACHHBIN
npukazoM MuHHUCTEpCTBA Tpyda U colManbHOM 3aumTsl Poccuiickoit @enepauuu ot 4 mapta 2014
r. Ne 1211 (3apeructpupoBad MunucrtepctBoM roctuninu Poccuiickoit ®denepanuu 21 mapra 2014 r.,
peructpanoHHbIi Ne 31692).

3. Mecto aucuuniunbl B cTpykrype OINOII 6akanaBpuara 04.03.01 Xumus.

Jucnumimna « XuMuueckoe MoAU(GUIIMPOBAHHE TOBEPXHOCTHY» OTHOCUTCSA K TUCIUIUIMHAM 10
BBIOOpY 4acTH, GOpMHUpPYEeMOH ydacTHHUKaMH oOpaszoBatesbHbIX oTHomeHud b1.B.J1B.10.02. s
M3YYEHHUS JaHHOTO Kypca HEOOXOAMMBI 3HAaHUS, YMEHUS U KOMIETSHIIUH, TOJyYeHHBIE CTyIEHTaMU
py U3y4eHUu AucIUIuinH «Heopranudyeckas XUMus», «AHAIATHYECKAs XUMU», «Opranuyeckast
xuMusy, «du3udeckast XUMus» yaeOHOT0 TUTaHa MMOATOTOBKH OakaiaBpoB o HanpasiieHuto 04.03.01
Xumus.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM 00yUYaAIOITUXCS:

Jns  ocBoeHUS JaHHOW JUCUUIUIMHBI HEOOXOIMMO BJaJIeHUE IMpeABAPUTEIbHBIMU
KOMIIETCHIUSIMH, NPHOOPETEHHBIMU B pE3yJbTaT€ OCBOCHHUS MPEIUIECTBYIOMUX TUCIUILINH
yueOHOro IulaHa MoAroToBKH OakanaBpa mo HampaBieHuto 04.03.01 Xumusa («Heopranuueckas
xumus» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «AHamuTuuecKas XUMHSD»
- YK-1; VK-2; YK-4; OIIK-1; OIIK-2; OIIK-4; OIIK-6; «Opranudeckas 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; YK-1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OIIK-4):

VYK-1. Cnoco0eH ocCylIecTBIATh INOUCK, KPUTHYECKUN aHaIUW3 M CHUHTE3 HH(popmaunuu,
MPUMEHSTh CUCTEMHBIN TIOJIXO] IJIsl pEeLICHHs TOCTABJICHHBIX 33]1a4;

YK-2. Cnocoben ompenensiTb Kpyr 3aJad B paMKax I[OCTaBJICHHOW IEIU U BBIOHPATh
ONTHUMAJIbHBIE CIOCOOBI UX PEHICHHS, UCXOAS U3 JCHCTBYIOUIMX MPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTpaHUYEHUI;

YK-4. CnocoGeH ocymiecTBIATh ASTOBYI0 KOMMYHHUKAIMIO B YCTHON U MMCBMEHHOM (opmax
Ha roCyJJapCTBEHHOM si3bike Poccuiickoit denepanyy 1 ”HOCTpaHHOM(BIX) A3bIKe(ax);

YK-8. CriocobeH co3maBaTh U MOJICPKUBATh OC30IMMACHBIC YCIOBHS KXU3HEICATCILHOCTH, B
TOM YHCJI€ TTPH BO3ZHUKHOBEHUH UPE3BBIYAHBIX CUTYAITH,

OIIK-1 Cpoco0eH aHalIuM3UpPOBaTh M  HMHTEPIPETHPOBATH  PE3yAbTaThl XUMHUECKUX
HKCIIEPUMEHTOB, HAOIIOCHNUN U N3MEPEHUH;

OIIK-2 CrniocobeH mpoBOJUTH € COOJIIOJJIEHUEM HOPM TEXHUKU O€30MaCHOCTH XMMUYECKHUN
HKCIEPUMEHT, BKIIIOYasi CUHTE3, aHAJIN3, U3y4eHHEe CTPYKTYphl U CBOMCTB BELIECTB U MaTEpUAJIOB,
HCCJIEJOBAHME ITPOLIECCOB C UX YYaCTHUEM;

OIIK-3 Cnoco0eH NpUMEHSTh PacueTHO-TEOPETUUYECKHE METOJbl JJIsi U3y4eHHUs] CBOMCTB
BEIIECTB U MIPOLIECCOB C UX YYaCTUEM C MCIOIb30BAaHUEM COBPEMEHHOMN BBIUMCIMTEIbHON TEXHUKH;

OIIK-4 CnocobeH muaHUpoBaTh pabOThl XMMUYECKOW HaIpaBIEHHOCTH, 00pabaThiBaTh M
MHTEPIPETUPOBATh IOJyYEHHbIE pPE3yJIbTaThl C HCIOJIb30BAHUEM TEOPETHUUECKUX 3HaHUM U
NPaKTUYECKUX HABBIKOB PEIICHHS] MaTeMAaTHUYECKUX U (PU3NYECKUX 3a/1aY;

OIIK-5 CnocoOeH  HCHONB30BaTh  CYIIECTBYIOIIME  IMPOrpaMMHBIE  NMPOJAYKTHI U
uH(pOpMalMOHHbIe 0a3bl JAHHBIX Ul pelleHus 3a7a4 MpophecCUOHATBHON JIETEIbHOCTH C YY€TOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON 0€301acHOCTH;

OIIK-6 CriocoOeH npeacTaBiaTh pe3yabTaThl CBOEH pabOThI B YCTHOM U MUCBMEHHOU (hopMe B
COOTBETCTBUU C HOPMAaMHU U IIPaBUJIaMU, IPUHATHIMU B TPO(HECCHOHATIEHOM COOOIIECTBE.

JlaHHas AMCIUIUIMHA TOTOBUT CTYASHTOB K BBHIMIOJIHEHUIO BBITYCKHON KBaIH()UKAIMOHHON
paboThl, JOMOJIHSAET 3HAHUS O COBPEMEHHBIX METOIaX HayYHBIX UCCIIEJOBaHUM.



O600mennbie TpyaoBbie ¢GyHKIUU (TD), KOTOPHIE CMOMKET IMOTHOCTHIO WM YaCTHYHO)
IIPOJEMOHCTPUPOBATH CTYIEHT IIPU OCBOCHUHU JAHHOMN JAHCLUIUIMHBIL:

—Pa3paboTka OnbITHEIX 00pa3L0B HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTepHAaJIOB;

—COop ® cucTeMaTu3alMs HAyYHO-TEXHHYECKOHM HH(QOpMAMM O CYIIECTBYIOIIUX
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTepHaax

—CocraBiieHue aHAIUTUYECKUX O030pOB, HAYYHBIX OTYETOB, MyOJIUKalUs pe3ylIbTaTOB
UCCIIEI0BAHNS

—QOcy1ecTBiIeHUE BBIOJIHEHHUS 9KCIEPUMEHTOB U 0()OPMIICHHUS pe3yJIbTaTOB UCCIIEJOBAHUN U
pa3zpaboTokK

Jlist ocBOoeHUs MaHHOW yueOHOU aucuuiiuHb (Y []) cTyAeHT AomkeH

3HATh: OCHOBBI HEOPTAHUYECKOM, OPraHUYeCKO U (PU3NIECKON XUMHUU.

YMerh: OCyLIECTBIIATh OPraHUYECKUM U HEOPTAaHUUYECKUM CUHTE3 Pa3jIu4HbIX MaTEpHUAJIOB,
KOTOPbIE MOT'YT HCIIOJIb30BaThCsl B KadecTBE MOJIM(UKATOPOB (OPraHUYECKUE COCAMHEHUS) MU
HocuTenell (MMHepalbHble BeulecTBa). PacmmdpoBaTh pe3ynbTaThl NPOBEACHHBIX (HU3HKO-
XUMHUYECKHUX UCCIICJOBAHUMN.

Buasers: MeToaMKaMM HEOPraHMYECKOTO0 M OPraHMYECKOro CUHTE3a; OCHOBHBIMHU (PU3HMKO-
XUMHUYECKMMH METO/IaMU UCCIIEJOBaHMSI CBOMCTB U COCTaBAa HEOPTraHUYECKUX MATEPHAIIOB.

4. TpeGoBaHus K pe3yJabTaTaM OCBOCHUS THCHHUIIIMHBI

[Tpornecc n3yyeHHs QUCIUIUTMHBI HAIIPABJICH Ha (JOPMUPOBAHHE CIETYIOIUX KOMITETEHIIHIA:

IIK- 1 CnocoGeH uCronb30BaTh 3HAHUSA O CTPOEHHUM BEIECTBA, MPUPOAE XUMHUYECKOM
CBSA3M M CBOMCTBAxX pa3jIMYHBIX KJIACCOB XMMHMYECKUX DJIEMEHTOB, BEUIECTB M MAaTEPHAIOB IS
IIOHMMAHHS MEXaHW3Ma XMUMUYECKUX PEAKLMM, MPOUCXOAAIMX B TEXHOJIOTMYECKUX IpoLeccax U
OKpY’KaIOIIeM MHPE, a TAK)KE €CTECTBEHHOHAYUHBIC 3HAHUS JIJIs PELICHHS 33/1a4 PO eCCHOHATBHON
JESATEIIBHOCTH.

Kox 1 HauMeHoOBaHNe HHAUKATOPA J0CTHKEHHUS NPOPeCcCHOHATBHOM KOMIIETEHIIUH

I1K-1.1. Hcnosnb3yer 3HaHHS O CTPOEHHM BEILECTBA, NMPHUPOJE XMUMHUYECKOH CBA3M M
CBOMCTBAX Pa3jWYHBIX KJIACCOB XMMUYECKHUX AJIEMEHTOB, BEIIECTB U MAaTEPUAJIOB IS TOHUMAHUS
MEXaHU3Ma XUMUUYECKUX PEaKIUH, IPOUCXOIAIINX B TEXHOJIOTMUECKUX MIPOLECCaX U OKPYXKAIOIIEM
MUpE;

ITIK-1.2. IIporHo3upyer CBONCTBA XMMHUYECKUX COEAMHEHMH M MaTE€pHaIOB Ha OCHOBE
JAHHBIX 00 MX CBOMCTBAX U XUMUYECKOM CTPOEHUH;

I1K-1.3. Mcnionb3yeT coBpeMEHHbIE TEOPETUUECKHE MPEICTaBICHUS XUMUUECKOW HAYKU U
€CTECTBEHHOHAYYHbIE€ 3HAHUS B CBOEH NMPOeCCHOHATBHON ACSITEIbHOCTH.

IIK-2. CnocoGeH NpUMEHSATh COBPEMEHHYIO amnaparypy NpH MNpPOBEIECHHUH HAyYHBIX
HCCJIEIOBAHNM, @ TAKXKE COBPEMEHHBIC TEOPETUYECKHE IPEACTABICHUS XWMHWUYECKOW HAyKW IS
aHaJIn3a SKCIIEPUMEHTAJIBHBIX TaHHBIX.

Kox n HaumMeHoOBaHNe HHAUKATOPA J0CTHKEHUS NPOPEeCCHOHATBHON KOMIIETEHIIUH

[1K-2.1. Bnageer coBpeMEHHBIMU METOJAaMH MCCIENO0BAaHUS XUMHUECKUX COSAVMHEHUN U
MaTepHaJoB;

[1K-2.2. AHanu3upyeT U MHTEPIPETUPYET PE3YNbTATHl XMMHUYECKOIO 3KCIEPUMEHTa Ha
OCHOBE COBPEMEHHBIX TEOPETUYECKHUX NIPEICTABICHU XUMAYECKON HAyKN

B pesynbrare 0cBOCHUS TUCHUILTUHBI 00YYaIONIUICS JOKEH:

3HaTh:
— OCHOBHBIE IIPUHIIMIIBI, 3AKOHBI, ITOJI0KEHUS, METOOJIOTUIO U3Y4aeMBbIX TUCLHUILINH
(TIK-1)
— TEOPETHYECKHE OCHOBBI COBPEMEHHBIX METOJOB HCCIEAOBAHUS XWMHUYECKHX
COEIMHEHU, MAaTEPUAJIOB U MHTEPIPETAIMH TOTyueHHBIX pe3ynbraToB ([1K-2) ;
— OCHOBHBIEC HCTOYHHMKH M METOJIbI OMCKa Hay4yHoU nH(popmannu(I1K-2)
YMmers:



— HCMOJb30BaTh OCHOBHBIC 3aKOHBI M MOJOKEHUS XUMUU I MOHUMaHHsI MEXaHU3Ma
XUMHUYECKUX PpEaKIHid, MPOUCXOISAIIUX B TEXHOJIOTMYECKUX Ipoleccax u
okpyxatoriem mupe (I1K-1);

— IPOTHO3UPOBATH CBOMCTBA XMMHUYECKUX COEAMHEHUH W MaTepuajoB Ha OCHOBE
JaHHBIX 00 MX CBOMCTBax M XuMudeckom crpoeHun (ITK-1)

— aHaIM3MPOBATH M MHTEPIPETUPOBATH PE3yIbTAThl XMMUYECKOTO SKCIIEPHUMEHTa Ha
OCHOBE COBPEMEHHBIX TCOPETHUYECKUX MpecTaBlieHnid Xxumudeckoit Hayku (I[1K-2).

Bnaners:
— HaBBIKAMH HUCIOJb30BaHUS (yHIAMEHTAIbHBIX XUMUYECKUX 3aKOHOB U
€CTeCTBEHHOHAYYHBIX 3HAHHUH B MPOIIECCEe BHIOTHEHNUS HAYYHOTO UCCIIEOBAHUS, a TAKXKE
B cBOei npodeccuonanbHoit aestensHocTH (ITK-1)
— HaBBIKAMH HUCIOJb30BaHUs 0A30BbIX 3HAHUI U METOJIOB XUMHUYECKUX AUCUUIUINH TPU
UHTEPIIPETALNH OTy4eHHBIX pe3ynbTaToB (ITK-2).

OOuMM cpeICTBOM KOHTPOJIS SIBJISIETCS] BBEAIGHHAS B YHUBEPCUTETE OaJIIIbHO-PEUTHUHIOBAs
CUCTEMA OLICHKHU yCIIEBAEMOCTH CTY/IEHTOB CIIELIMAJIUTETA U HAIpaBJIeHUI OakagaBpuara.

[Ipu npoBeneHnM y4eOHBIX 3aHATHH oOecreunBaeTcsl pa3BUTHE Y 00yUYaIOLIMXCSl HaBBIKOB
KOMaHJAHOM paboThl, MEXJIMYHOCTHOM KOMMYHHUKALlUM, TPUHATUS pELICHUH, IpOoBeIeHUE
MHTEPAaKTUBHBIX JIEKLIUH, TPYIIIOBBIX AUCKYCCUH. B Kypce NCIIOIB3y0TCSl MaTepUabl, OITYyYCHHbIE
Ha OCHOBE Pe3yJIbTaTOB IIPOBEICHHBIX HAYYHBIX UCCIEAOBAHUM.



5. Coaepxanne 1 y4eOHO-MeTOANYECKAS] KAPTA M CIUAIJINHbI
«XuMHYecKoe MOIU(PUIIUPOBAHNE IOBEPXHOCTH)

Howme HaumenoBanue tem, 3aHATus CamocrosiTenpHas padbora DopMBbI KOHTPOJISI KonnuecTtBo
p n/m (BOIIPOCOB), H3y4aeMBIX 6ayu10B Max
1o nanHou guctmiuimHe | Jleknu | Jlabopartoph | I[Ipaktuue | Yac | CoaeprkaHue
u bIC 3aHATUS | CKUE bl
3aHATUS
1 Xumus MNPHUBHUTHIX | 2 2 2 XUMHUYECKOE VYerHbll onpoc
NMOBEPXHOCTHBIX Cunres Moau(UIMpOBaHUE —
COelMHEHHIl KaK 4YacTh HOCHUTES JIOTUYECKOE IPOAOKEHNE U

HAYKH O IOBEPXHOCTH.
1. Kparkuit
HUCTOPUYECKUH OYEPK.
2. OcHoBHbIE
HOHSITHUS U TEPMUHOJIOTHS

Pa3sBUTHUEC UACH NOHHOT'O

AJId HAITPaBJICHHOI'O
HU3MCHCHHUA XUMHNYCCKUX
CBOMCTB IMOBCPXHOCTHU.

obMmena. Mcmoap3oBanue ero




Xumus NMPUBHUTHIX
MOBEPXHOCTHBIX
COCIMHEHUN KAaK 4acTh
HAYKH 0 OBEPXHOCTH.
3. XuMHusT TPHUBHUTHIX
MMOBEPXHOCTHBIX
COEIMHEHUI.
4.Cnenududeckue
0COOEHHOCTH XAMHUH
MPUBUTHIX TTOBEPXHOCTHBIX|
COCIUHCHHI

2
Cunres
HOCHUTCIIA

OCHOBHBIE TTIOHATHS XUMHHU
MMOBCPXHOCTHBIX COCZ[I/IHCHI/Iﬁ

XHUMHSA MTOBEPXHOCTH
HOCHTEJIA.

1. BriOop HOCHTENS.
OO011re U crenuaibHBIe
TpeOOBaHUS K HOCUTEIIO

2. Xumus
MOBEPXHOCTH OKCHJIOB.

3. VYaenpHuas
MTOBEPXHOCTh U
MOPUCTOCTb.

4. ®pakTaisl B
XUMUH IOBEPXHOCTH

2
Cunres
HOCHUTEIS

Pemenue 3amaun
3aKpEIUICHHUs] Ha TTOBEPXHOCTH
HOCHUTEJS KOOPIUHAIIMOHHBIX
COEIMHEHMH MEPEXOIHBIX
METAJIJIOB.

[InceMeHHBIE OTBETHI
Ha BOMPOCHI K
3aHATUIO.

CTpykTypa KpeMHe3éma.
1.CtpoeHre MOBEPXHOCTH
KpeMHe3EMa.

4
Cunres
HOCUTEIIS

TpebGoBanusi, MpebABIIEMbIE
K HOCHUTEM0. XUMHUIECKHUE
CBOMCTBA OKCHIHBIX
ITOBEPXHOCTEM.

Koncniekr




2. Tumnbl CUJIAHOJIbHBIX
rpynn Ha IOBEPXHOCTH
KpPEMHE3EMa U METOJbI UX

OIpeieNIeHusl.
Xumus MOBEPXHOCTH 2 Marepuan nekuuu. Koncnekr
MHHepPaJbHbIX BelIeCTB. Cunres Hocurens (moanoxxa,
1. Xumus Moupuxar Matpuia). CTpyKTypHbIE
MIOBEPXHOCTHU oKcHia OpoB (GyHKIMOHATBHBIE TPYIIIIHL.
AJTXOMUHHSL. Momuduxarop. [IpuBuTsIii
2. Xumus CJIOM.
MIOBEPXHOCTHU OKCHUJIOB
TUTaHA U LUPKOHUS.
3. Xumus
HOBEPXHOCTHU YTJIEPOIHBIX
MaTEepUasoB.
Moaugpuxaropsl 4 Marepuan nekuuu KOHCIIEKT
MOBEPXHOCTH. Cunres Hocurenu nns 3akpernienus
1. 3amaua BBIOOpa MoauuKaT PasIMIHBIX COCANHEHHH
MouduKaTopa. SIkopHas OpoB
rpynmna.
Cunres 2 OnoBoopranuueckue u Pedepar
KpeMHHMIIOpraHu4ecKux XHUMHYECKO (dbocopooprannyeckue
MOAU(PHUKATOPOB. e MOAU(DUKATOPBI
1. Peaknun MoauuIIp MMOBEPXHOCTH.
TUIPUCUIIAHOB C OBaHUe [IpumeHeHne NpUBUTHIX
oJe(prUHAMU. MTOBEPXHOCTHBIX COETMHEHUI
2. Peakuun B CEHCOpax

MCTAJUNIOOPTraHUYCCKUX




COEIMHEHU C

raJIoreHCUIaHaMH.
3. Cunres
TUAPUACUIIAHOB.
B3aumogeiictBue 4 Meroa nOBEpXHOCTHOM Pedepar
MoauGpukaTopoB c XHUMHUYECKO cOopKH.
NOBEPXHOCTHIO e [IpuMeHeHne MpUBUTHIX
HOCHUTeJIeH. MoauduIrp IMOBEPXHOCTHBIX COEAMHEHMI
1. MomudunupoBanu OBaHUE B copouuu

€ KpeMHe3EMa
OpPraHUYECKUMU U
KPEMHUHOPraHUYECKUMHU
COCAMHEHUSIMH.

2. Meron
UMMOOUITU3aIUH.

3. Mexanmsm
Mo (pUIIUPOBAHUS
MOBEPXHOCTHU
KpEMHE3EMa.

4. Crexuomerpus
B3aUMO/IeICTBUS
MOIU(PUKATOPOB ¢
MOBEPXHOCTHIO
KpeMHe3EMa.
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9 CTpoeHne u cBoiicTBa 2 2 | IlpumeHeHnE TOBEPXHOCTHO- | pedepar 8
NPUBHUTBIX CJI0EB. XHUMHUYECKO MOJTU(UITMPOBAHHBIX
e MaTepHaJioB B
MoauuIIp xpomMarorpaduu
OBaHUE
10 | IpuMeHeHHE XMUMUYECKH 2 2 | llpumeHeHne TOBEPXHOCTHO- | YcTHas Oecena 2
MOAM(PUIMPOBAHHBIX XHUMHUYECKO MOTU(UITMPOBAHHBIX
BelleCTB e MaTepHaoB
Moaupuuup
OBaHUE
HUTOTIO: 26 26 12 50
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6.00pa3oBaTe/ibHbIE TEXHOJIOTHH
TpaauumnoHHbIe JIEKIUH, JA00PATOPHbIC M NMPaKTHYeCKHe (CEeMHUHAPCKHUE) 3aHATHS C
MCIIOJIb30BAaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOrui. Jlekuum ¢ ucnosp30BaHUEM
MYJIbTUMEAUMHBIX MPE3CHTAIH, JEeKIMU-0eceapl, JIEKINU-TUAIOTH, 3BPUCTUYECKHE JICKIUH,
JEKUUU-BU3YAIM3allUY, I[PAKTUYECKUE 3aHATUSA, CAMOCTOATENbHAas pabdoTa CTYICHTOB,
KOMITBIOTEPHOE TECTUPOBAHUE.

Jleknusi-quaJior — coaepKaHue MOAAETCS Yepe3 CEpUI0 BONPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYaTh HEMOCPEJACTBEHHO B XOJ1€ JIEKLIUH.

IIpe3eHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEICTB - caMblil 3(h(HeKTUBHBIN
croco0 JJOHeCeHUs BaKHOW MH(OPMAIMK MPU MyOIWYHBIX BHICTYIUIEHUAX. Craiii-pe3eHTanium
C HCIIOJIb30BaHUEM MYJIbTUMEIUIHHOrO 00OpYyIOBaHUS TO3BOJSIOT 3()(PEKTHBHO M HATIIAIHO
IPEJICTaBUTh COJAEPIKAHME HM3y4yaeMOro MaTepuaa, BbIIECIUTb U I[POWUIFOCTPUPOBATH
cooOmieHrne, KOTOpOE HEceT MOYYHTENbHYI HH(OpManuio, IMoKa3aTh €€ KIIoYeBbIe
cojiepxKaTelbHble NMYHKTHI. VCIOIb30BaHNE WHTEPAKTUBHBIX 3JIEMEHTOB ITO3BOJISIET YCHUIIUTH
3¢ (peKTUBHOCT, MYOJIMYHBIX  BBICTYIJICHUH, SIBISIOMIUXCS YacTbl0 MPOEeCCHOHATBHOM
JIeATEIbHOCTH IIPEToJaBaTels.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIIUH, TPOBEIEHNE OHJIAWH-BCTPEY UITU
npe3eHTauuii depe3 HMHTEpHET B pEXUME peaabHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HAXOJHUTCs y CBOETO KOMIIbIOTEpa (CpeACTBa CBA3H), a CBSA3b MEX/ly HUMU MOJIEPKUBAETCS UePE3
HHTEepHET NOCPEICTBOM 3arpy’KaeMoro NpuiIokKeH!s!, yCTAHOBJIEHHOT'O Ha KOMITbIOTEPE KaX/10T0
yuactHrKa (Zoom, Meet, SKkype u np.).

Buneoxondepennusi — ceanc BuaeokoHdpepenucsszu (BKC) — 310 TexHomorus
MHTEPAKTUBHOTO B3aMMOJICHCTBHS ABYX M 0ojiee YHACTHHKOB 00pa30BaTeIbHOrO IMpolecca AJis
oOMeHa nHpopMaIueil B pealbHOM PeXUME BPEMEHHU.

Hcnonp3yroTcsi ~ MHTEPAKTHBHBIE ~ METOJAbI  OOy4YeHMs:  CHUTYyallMOHHBIC  3aJauH,
UCCIICIOBATEIbCKUIT METO OOYYeHHs, ICJOBBIC WIPbI, TOJATOTOBKA M IyOJMYHAs 3allluTa
pedeparos.

JlabopaTopHble 3aHATHSA SBISIOTCS OJHUM M3 BaXKHEHIIMX BHJIOB Y4eOHOM paloTHI,
COCTABIISIIOT OCHOBY TIOJITOTOBKH CTY/ICHTOB IO JUCIHIUTHHE M HANIPaBJIeHbI Ha ()OPMHUPOBAHUE Y
CTYZICHTOB CHCTEMAaTHU3UPOBAHHBIX 3HAHUH U HABBIKOB.

Beinonnenuto nabopaTopHOi paboOThI T0JKHA MPEIIECTBOBATh CAMOCTOSITENbHAs paboTa ¢
JUTEPATyPHBIMU HCTOYHUKAMU M KOHCIIEKTOM JIEKIIUH, TIPU 3TOM ClieyeT 0OpaTuTh BHUMaHHUE Ha
TEOPETUYECKHE BOMNPOCHI MO TeMme 3aHATusA. [lepBOHAYalbHO HIET ONPOC TEOPETHUYECKOIO
MaTepHala TeMbl 3aHATUS. 3aTeM B psijie BOIIPOCOB MpenoaBareis cleAyeT CKOHIIEHTPUPOBATh
BHUMAaHHE HAa OCHOBHBIX HJESIX TEMBI 3aHSATH. 3a/laBaeMbl€ BOTIPOCHI JIOJIKHBI OBITh KOPOTKUMHU
¥ MaKCHMAJIBHO TPOSBIISTH B CTYJCHTAX UX COOOPA3UTEILHOCTb.

JlaGopaTopHbie pabOTHI BHIITOIHSIOTCS B COOTBETCTBUH C TPEOOBAaHUSIMHU CTaHIAPTOB M HOPM
nabopaTopHOil TpakTUKHA. CTYAEHTHI JOJDKHBI O3HAKOMHTBHCS C TENBI0 M 3ajadyaMH PadoTHI,
METOJAMYECKMMH YKa3aHUSMHU K JaHHOM J1abopaTtopHOi paboTe, ammaparypoi, npubopamu u
peaKTUBaMHU, HEOOXOIMMBIMU JIsi BBIOJHEHHsS paOOThl. Pe3ynbTaTbl BBINOIHEHHOW PabOTHI
odopmisitoTest B paboueit TeTpaau mo mpeanokeHHol ¢opme. Kaxnas BeimonHeHHas paborta
JOJDKHA OBITH OopMIIeHa JOJDKHBIM 00pa3oM W CAaHa MPernoAaBaTeNio, MPOBOIUBILEMY
nabopaTOpPHBIE 3aHATHS.

TexHoJIOTUSI JJIEKTPOHHOr0 O00y4YeHHsI (peau3yercss TpPH TOMOIIM SJIEKTPOHHOM
nH(popmanmonHo-006pazoBaTenbHOM cpenbl (INOC) COI'Y npu ucnonszoBanuu pecypcoB IbC,
NIPY TIPOBEICHUH aBTOMAaTH3UPOBAHHOTO KOMITBIOTEPHOTO TECTHPOBAHUS H T. II.).
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Hcnonp3ytorcst 0amibHO-pEHTHHTOBAs CHCTEMa OLIEHKH 3HaHUH, TEXHOJIOTHH C TPUMEHEHHEM

JMCTAaHIIMOHHOTO 00yueHus Ha ruatdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buapl yueOHOM pabOThl MOTYT MPOBOAMTHCS AUCTAHIIMOHHO Ha OCHOBE JIOKAIBHBIX
HOPMAaTHUBHBIX AKTOB.

- B umemax peanuzanuM MHAMBUIYANIbHOTO MOAXO0JAa K OOYYEHHMIO CTYJIEHTOB,
OCYILIECTBIIIOUIMX Y4eOHbI mpomecc 10 HMHAWBUAYAJIBHOM TPaeKTOPUM B  PaMKax
UH/IMBUYaJIbHOTO paboyero IulaHa, U3y4eHHe AAHHOW TUCLMIUIMHBI MOXKET OCYILECTBIISATHCS
yepe3 MHIMBHYaJbHbIC KOHCYJIbTAL[MM IIPENojaBaTelsl OYHO, B 4Yachl KOHCYJbTAllUH, IO
JJICKTPOHHOM To4YTe, a Takke ¢ wucrnonb3oBanuem Cisco Webex Meetings, miatdopmsr
JMcTaHIMOHHOTO oOyueHus Moodle, nuunblii kaOuHer cryneHta Ha nopraine COI'Y, apyrux
anementoB DM1OC COI'Y.

7 YueOHO-MeTOoauYecKoe o0ecneyeHrne caMoCTOATeIbHOI padoThl.

Lenbro caMOCTOSITETbHON PaOOTHI CTY/ICHTOB SIBISIETCS: (POPMHUPOBAHUE CIIOCOOHOCTEH K
CaMOCTOSITEJIbHOMY TIO3HAaHUIO U 00YUYEHHUI0, TOUCKY JINTEPATypbl, 00001EeHII0, O)OPMIICHHUIO U
IIPEJICTABICHUIO TOJYYEHHBIX PE3YyJIbTaTOB, MX KPUTUYECKOMY aHalu3y, MOUCKY HOBBIX U
HEOPJIMHAPHBIX PEIEeHHH, apryMEeHTHPOBAHHOMY OTCTaMBAHUIO CBOMX IPEJUIOKEHUH, YMEHUMN
MOJIFOTOBKU BBICTYIUIEHUN U BEIACHMSI TUCKYCCHA.

CamocrosiTeibHAasi ~ pabdoTra  CTYAGHTOB 1O  JUCHUIUIMHE  «XHMHYECKOE
MOAU(PUIIMPOBAHUE TIOBEPXHOCTH» CIIOCOOCTBYeT OoJiee TIIyOOKOMY YCBOCHHIO H3y4aeMoOro
Kypca, popMUpyeT HaBbIKU MCCIIEI0BATENbCKOM pabOThI IO MPpobIeMaM 0e30M1acHOCTH YesIoBeKa
B cpesie OOMTaHus, ODUCHTUPYET CTYACHTA Ha YMEHHE MPUMEHSTH MOJyYCHHbIE TEOPETUIECKHE
3HaHUS Ha IPAKTUKE U IPOBOJUTCS B CIEAYIOLUIMX BUAAX:

[TpopaboTKa JIEKIIMOHHOTO MaTepuara.
[ToaroroBka kK 1a0OPATOPHBIM pabOTaM.
[TonroroBka u npeacTaBI€HUE JOKIIAOB.
[TonroroBka u npeacTaBlI€HNE IPE3EHTALNH.
[ToaroroBka K 3adery.

Opranusanus caMoCTOSITeIbHON PadoThI.

CamocrosiTenbHast paboTa CTYAEHTOB 10 TUCHUIUINHE «XUMHUYECKOe MOAU(PUIIMIPOBAHUE
MOBEPXHOCTH» BKJIIOYACT BBIOJHEHHE JIOMAIIHUX 3aJaHUi K KaXJIOMy J1abopaToOpHOMY
3aHATHIO, K PYOeXHBIM TECTUPOBAHMUSAM M K HTOrOBOMY 3adeTy. 3a/laHus COJIEpX aT YCTHYIO
MOArOTOBKY IO TEOPETUYECKUM BOIpPOCAM, IOJArOTOBKY JOKJIAJOB K HEKOTOPBIM 3aHATHUSAM II0
BbIOpaHHOW WJIM MpPEIIOKEHHOW CTyAeHTOM Teme. /I TNOBbIIIeHHs] OaljbHOM OIEHKH 3a
TEKYIYI0 pabOoTy CTYAEHT MOXKET MPeACTaBUTh pedepaT. Tema pedeparta BEIOUpAETCS CTYIAEHTOM
CaMOCTOSITENIbHO M COOTBETCTBYET COAEPKAHUIO CAaMOCTOSITENbHOM paboThl. Jloknanel u pedepar
JIOJIKHBI CONTPOBOXKAATHCA MTPE3EHTALIMEN 110 TEME.

JlocTynm K METOJIMYECKUM MaTepuajiaM ajisi OO0eCHeueHUsi CaMOCTOSITENbHON paboTh

CTYZICHTOB 00eCIeunBaeT QUCTaHIIMOHHAas momiaaka cucteMbl «MOODLE» http://Ims.nosu.ru/.

Kpurtepun popmupoBaHusi OLieHOK NPHU NpeACTABJICHUH A0KIa1a (pedepara)
Coo01enne nin J0KIaa COOTBETCTBYET NMPEATI0KEHHOM TeMe, UMeeT BCTYIUIEHHE, OCHOBHYIO
4acTh U 3aKII0YeHue — 2 0.

Tema packpbITa MOJIHOCTBIO, CTYIEHT MPOJEMOHCTPUPOBAII CIIOCOOHOCTh aHAIU3UPOBATH
pasHble ToukH 3peHust — 1 0.
CooO1ieHue caemnano ¢ COOI0IeHHEM HOPM COBPEMEHHOT'O PYCCKOTO JIMTEPATYPHOTO SI3bIKA U C
npeJCcTaBIeHueM Npe3eHTanuu — 2 6.

MaxkcumanbHOE KOJIMYECTBO OaljioB — .
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CamocTosiTenpHas paboTa J0KHA HOCUTh CUCTEMATHUECKUN XapaKTep, ObITh HHTEPECHON
Y TIPUBJIEKATEIBHON IS CTYIEHTA.

Pesynbrarel  camMoOCTOSITEIbHOM  pabOTBl  KOHTPOJMPYIOTCS — NpErojaBareieM U
VUUTBHIBAIOTCS TMPH aTTecTallMu CTyAeHTa (3ader). [Ipum 3TOM mpoBonATCSA: TECTHPOBAHHE,
IKCITPECC-OMPOC Ha JICKIIMOHHBIX U TA0OPATOPHBIX 3aHATHUX, 3aCIyIINBAHUE TOKIIAIOB, TIPOBEPKA
MUCHbMEHHBIX paboT U T.1.

MeToauyeckne yKazaHHus K CaMOCTOSITe/IbHOI padoTe:

TEMA Nel: «Kpatkuit uctropuueckuii ouepk. [locranoBka 3agaun»

(2 gaca. MopenupoBaHue KIIACTEPOB U OJIOKa MPOOJIEMHBIX BOMPOCOB. JlomamrHsis
3aroTOBKa: KOHCIIEKT)

Lenu:

1. [Toka3zaTh UCTOPUIO PA3BUTHS METOAA XUMUUECKOTO MOIU(DUIIMPOBAHUS.

2. Pa3o0path akTyaJIbHOCTb JaHHOT'O HAIIPABJIEHUS B HayKeE.

3. PazoOpaTh, Kakas MOJDKHA CTOSTh 3ajada Iepe]] MCCIeNoBaTeIsIiMd B 00J1acTh
XUMHUYECCKOT'O MOI[I/I(i)I/H_[I/IpOBaHI/I}I.

IJIAH:

1.XI/IMI/I‘-IGCK06 MOIII/ICpI/IIII/IpOBaHI/Ie — JIOTHYCCKOC IMPOJOLDKCHHUE W PAa3sBUTHUC HACU

HMOHHOTO OOMEHa.

2. Hcnonp3oBaHue €ro Juisi HAIpaBJIEHHOTO W3MEHEHUS XHMMUYECKHUX CBOMCTB
IIOBEPXHOCTH.

3. MoauduumpoBaHre MOBEPXHOCTH KpeMHe3EMa.

4. Pemenue 3aJauM 3aKpeIUICHMS Ha IOBEPXHOCTHM HOCHUTENS KOOPAMHALMOHHBIX
COCIMHEHUH NEPEXOAHBIX METAJIOB.

JINTEPATYPA

1. XWMHMS IPUBUTHIX IOBEPXHOCTHBIX coeauHenut. Ilox penakuueit I'.B. JIncuukuna.
M.:®u3matiur. 2003

2. AneckoBckuil B.b. Xumus tBEpapix Bemects. M.: Briciias mkona, 1978

TEMA Ne2: Xumusi NpUBUTHIX MOBEPXHOCTHBIX COE€IUHEHHH. OCHOBHBIEC MMOHATUA U
TEPMUHOJIOT U

(2 uvaca. MopnenupoBaHue KiacTepoB M OJ0Ka MPOOJEMHBIX BONPOCOB. JloMamIHss
3aroTOBKa: KOHCIIEKT).

[EJIN:

1. Pa3o0parb OCHOBHBIE MOHATHS XUMUN TOBEPXHOCTHBIX COEAMHEHHH.

IIJTAH:

1.Cnenuduueckre 0COOEHHOCTH XUMUU IPUBUTHIX COETMHEHUH.

2. Hocurens (moioxka, MaTpHIla).

3. CtpyKTypHbI€ (G YHKIIMOHATIbHBIE TPYTIIIHI.

4. Moauduxarop. IIpuBuTHIit CrOM.

5. IInmotHOCTH pUBUBKHU. fIKOpHAas rpymnma. [IoBepXHOCTHASI KOHIIEHTPALIMSL.

JIMTEPATYPA

1. X¥MMS IPUBUTHIX IOBEPXHOCTHBIX coeanHeHui. [lox penakuueit I'.B. JIncnukuna.
M.:®usmatiut. 2003

TEMA Ne3: «Cunre3 Hocurens. [Ipaktudeckue cooOpa>keHUs .

(8 wacoB. MonenupoBaHue KiIacTepoB W OJIOKa MPOOJIEMHBIX BOMPOCOB. JlomarrHsis
3aroTOBKAa: KOHCIIEKT).

HEJIN:

1. JlaTe peicTaBIeHHE O PA3TMYHBIX MUHEPATBHBIX HOCUTEIISX.

2. Pa3o0path BO3MOXHOCTH HCIIOJIB30BAHMSI MUHEPATBHBIX OKCHIOB B KadyeCTBE
HOCHUTEJIEH.

3. Onpenenuth 00MIME U CTICIIUATHHBIC TPEOOBAHUS K HOCUTEIISIM.

4, Hate npeacraBiaeHue 06 001acTsIX MPUMEHEHUST XUMUYECKHA MO (DUITMPOBAHHBIX
BEILIECTB
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5. [lpuBecTn  mpuMepbl  NPUMEHEHUS  HAa  MPAKTUKE  MOBEPXHOCTHO-
MOIU(PUIIMPOBAHHBIX BEILIECTB.
[TJIAH:
MunepasabHble HOCUTEH.
XUMHUYECKUE CBOMCTBA OKCUAHBIX IIOBEPXHOCTEM.
OO6mue TpeGoBaHUS K HOCUTEIISM.
CrennanbpHbIe TPEOOBAHMS K HOCUTEIISIM
. [ToBepxXHOCTh — MEKAUCIMUILTUHAPHBII OOBEKT.
Cucrema «BELIECTBO HA HOCUTENEY.
Hocurenu s 3akperuieHus pa3inyHbIX COSAMHEHUN.
TEMA Ne4d: «Bp10op HOCUTES»
(6 wacoB. MonenupoBaHue KJIacTepoB U 0OJIOKA MPOOJEMHBIX BOMPOCOB. JlomarHsis
3arOTOBKA: KOHCIIEKT).

Nownwhkowh e

HEJIN:

1. [ToBTOPUTH TPEOOBAaHNUS K HOCUTEIIIO.

[IJTAH:

1. OO6mue u crienraibHbie TPEOOBAHMS K HOCUTEIIO.

2. MuHepanbHble OKCUIbI, UCIIOJb3yEMbIE B KQU€CTBE HOCUTENS ISl XUMUYECKOTO
Mo (pULIIPOBAHUS

3. MeTonoa0rus KOJIMYECTBEHHOT'O U3MEPEHUS KUCIIOTHO-OCHOBHBIX XapaKTEPUCTUK
MOBEPXHOCTH.

4, BapsupoBaHue cCBOMCTB HOCUTEIS.

o. Y o6HOe ucciae0BaHue CTPYKTYPbl TPUBUTOTO CJIOS.

JINTEPATYPA

3. XWMHMS IPUBUTHIX IOBEPXHOCTHBIX coeauHenut. Ilox penakuueit I'.B. JIncuukuna.

M.:®uzmataut. 2003

TEMA Ne5: «XuMust MOBEpXHOCTH OKCHJIOB)

(4 dgaca. MomenupoBaHHE KJIACTEPOB M OJOKa IMPOOJEMHBIX BOIPOCOB. JloMarmHss
3aroTOBKa: KOHCIIEKT).

HEJIN:

1. JlaTb MOHATHE yAECIbHON TOBEPXHOCTH.

2. Pazob6patk, moyemy KpeMHE3EM HCTIONB3yeTCsl B XUMUYECKOM MOAU(PHUIIMPOBAHHH.

IUIAH:

1. VY ienpHas MOBEPXHOCTh U MOPUCTOCTb.

2. ®pakTaibl B XUMUHU TOBEPXHOCTH.

3. CrpykTypa KpemMHe3EMa.

4, Tunbl CUIAHONBHBIX TPYINI HA MOBEPXHOCTH KpEeMHE3EMa M METOIbl HX
ONIPEICIICHUS.

JINTEPATYPA

1.XuMusg NpUBUTHIX NOBEPXHOCTHBIX coeauHeHui. Ilon pemakumeit I'.B. JIucnukuHa.
M.:®uzmarnur. 2003

TEMA Ne6: «Monupukatopbsl HOBEPXHOCTH.

(2 uvaca. MojenupoBaHue KIacTEpOB M OJI0Ka MPOOJEMHBIX BOMPOCOB. JlOMarHsIs
3aroTOBKa: KOHCIEKT, pedeparsl).

LEJIN:

1. Jlate nonsTHe MoaupuKaTopa.

2. Pazo0pate TpeboBaHuUs, TpeabABIsEMble K MOIU(UKATOPaM.
3. Pazob6path nmpumMeps! cuHTe3a MOAU(UKATOPOB.

ITJIAH:

1. 3anaua BeIOOpa MoupUKaTOpa.

2. SkopHas rpynmna.

3. CuHTE3 KpeMHUI OpraHMYecKuX MOJU(PHUKATOPOB.
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4, Peakmuu ruipocuiiaHoOB ¢ olie(puHAMMU.

S. Peakunn MeTajmsioopraHn4ecKux COCINHEHUN C raJIOreHCUIIaHAMM.

6. CuHTe3 ruApuICUIIaHOB

JIMTEPATYPA

1. XWMHUS IPUBUTHIX IOBEPXHOCTHBIX coeauHenu. [lox penakuueit I'.B. JIucuukuna.

M.:®u3zmatiur. 2003

TEMA Ne7: «MonupukaTtopsl HOBEPXHOCTHY.

(4 waca. MopaenupoBaHue KJIAaCTEpOB W OJIOKa HPOOJIEMHBIX BOHPOCOB. JlomariHsis
3aroTOBKA: KOHCIEKT, pedeparsl).

LEJIN:

1. [TpomomkuTh N3ydyeHne Mo Iu(UKaTOPOB.

2. Pa3zoOparh npuHOMIBI B3aMMOAEHUCTBUS MOAU(UKATOPOB C IOBEPXHOCTHIO
HOCHTEJIS.

ITJIAH:

1. MoudunupoBanue KpeMHe3éMa OpPraHMYEeCKUMH H KPEMHUHOPTaHUYECKUMHU
COEMHEHUSIMH.

2. MonuduuupoBanue KpeMHe3éMa (GyHKIIMOHATIbHBIMU OpraHUYECKUMU
COEMHEHUAMH ¢ 00pa3oBaHKeM cHUCTEMBI cBs3eil Si-O-Si.

3. MeTtoa UMMOOMIIN3AITUH.

4. Mexanu3m Moan(UIIMPOBaHUS TOBEPXHOCTH KpeMHeE3EMa.

S. CrexuomMeTpusi B3auMOIEHCTBUS MOIU(UKATOPOB C ITOBEPXHOCTHIO.

6. MeTo1 MOBEepXHOCTHOM COOPKH.

7. CuHTEe3 aKTUBUPOBAHHBIX HOCUTEIIEH.

JIMTEPATYPA

1. X¥MMS MPUBUTHIX IOBEPXHOCTHBIX coeauHeHu. [lox penaxkuueit I'.B. JIncnukuna.

M.:®u3matiur. 2003

TEMA Ne 8 «OnoBoopranmueckue u (ocopopranmueckue MOTUPUKATOPHI
MOBEPXHOCTH»

(4 gaca. MopenupoBaHue KIIACTEPOB W OJIOKa MPOOJIEMHBIX BOMPOCOB. JloMarmHss
3aroTOBKA: KOHCIEKT, pedeparsl).

LEJIN:

1. PaccMoTpeTh 010BOOpraHMYECKHE COEIMHEHMsS KaK MpUMEp HCIOJIb30BaHHS B
KauecTBe MoudUKaTopa.

2. N3yunth GochoHOBBIE KUCIOTHI Kak MpUMep Moaudukaropa.

ITJIAH:

1. OnoBoopraHuYecKre COeTUHEHNUS.

2. [Ipocroit u gemeéBslii criocod cuHTe3a MoIU(UKaTOpa.

3. ®ochoHOBBIE KUCIIOTHI, UX CUHTE3 U IPUMEHEHHE B KauecTBe Mo Iu(UKaTopa

JIMTEPATYPA

1.XuMusg NpUBUTHIX NOBEPXHOCTHBIX coeauHeHui. Ilon pemakumeit I'.B. JIucnukuHa.
M.:®uzmarnur. 2003

TEMA Ne9: «IIpumeHeHne TNPUBUTHIX MOBEPXHOCTHBIX COEIMHEHMH B KauecTBe
CEHCOPOBY.

(4 uvaca. MopenupoBaHue KiacTepoB U OJoKa MPOOJIEMHBIX BOMPOCOB. JlomamrHss
3aroToBKa: KOHCIIEKT, pedepaTsl).

EJIN:

1. JlaTh npencraBieHrue 0 CEHCOpax.

2. Pazobpatsb IIpUMEpbl  IPUMEHEHUs  Ha  IPAKTUKE  IIOBEPXHOCTHO-
MOJIM(PUIIMPOBAHHBIX BEIIECTB B KAUECTBE CEHCOPOB.

IIJTAH:

1.Tumel ceHCOpOB U UX Ki1accuukarus.

2. DIEKTPOXUMUYECKHE CEHCOPHI.
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N

3. OnTU4ecKre CEHCOPHI.
4. MaccuyBCTBUTEIbHbBIE CEHCOPHI.
5. buocencopsl

JIMTEPATYPA

1. XWMUS IPUBUTHIX IOBEPXHOCTHBIX coeauHeHun. Ilox penakuueit I'.B. JIucuukuna.
M.:®u3zmatiur. 2003

2. AneckoBckuii B.b. Xumus tBEpapix Beniects. M.: Bricias mkomna, 1978

3. MoaudunupoBaHHbIE KpeMHE3EMBI B COpOLIMH, KaTainuse u xpomatorpaduu / [Tox
pen. I'.B. Jlucuukuna. M.: Xumus, 1986. 248 c.

4, EpmakoB FO.M., 3axapoB B.A., Ky3nenoB b.H. 3akperuieHHbIE KOMILUIEKCHI Ha
OKHCHBIX HOCUTEIISX B KaTtanmse. HoBocubupck: Hayka, 1980.

5. Xaptinu @. 3akpenieHHble MeTaJUIOKOMIUIEKChl. HOBOe mokoJieHue KaTtaan3aTopoB

/ Iep. ¢ aura. nmox pea. A.Jl. ITomoraiino. M.: Mup, 1989. 360 c.

TEMA Nel0: «lIpumeHeHHE TNPUBHUTHIX ITOBEPXHOCTHBIX COCIMHEHHH B KauyeCTBE
U30MpaTEeIbHBIX COPOCHTOBY.

(2 gaca. MoaenupoBaHue KIacTepoB M 0JI0OKa MPOOJIEMHBIX BOMPOCOB. JloMarHsis
3aroTOBKA: KOHCIEKT, pedeparsl).

LEJIN:

1. Pazobpatp  mpumepel  NpPUMEHEHUS  HA  TPAKTUKE  MOBEPXHOCTHO-
MOJIU(HUIMPOBAHHBIX BELIECTB B KaUeCTBE COPOCHTOB.

ITJIAH:

1. [IpumeneHnue B copOLmu.

2. CopOuwst u3 Bo3ayXa.

3. CopO1ust U3 BOJIBI.

4, CopOnus u3 Qpyrux cpe.

JIMTEPATYPA

1. XWMHMS IPUBUTHIX IOBEPXHOCTHBIX coeauHenu. [lox penakuueit I'.B. JIncuukuna.
M.:®usmatiut. 2003

2. AneckoBckuil B.b. Xumus tBEpapix Bemects. M.: Briciias mkona, 1978

3. MouduunpoBaHHble KpeMHE3eMbI B cOpOLInH, KaTanuse 1 XxpoMaTtorpadu / [Tox
pen. I'.B. Jlucuukuna. M.: Xumus, 1986. 248 c.

4. Epmakos IO.U., 3axapoB B.A., Kysnenos b.H. 3akperuieHHble KOMIUIEKCHI Ha
OKHCHBIX HOCUTENX B KaTanuse. HoBocubupck: Hayka, 1980.

S. Xaptiu @. 3akperieHHble MeTAIIIOKOMIUIEKChl. HoBOE moKkosieHne KaTalin3aTopoB

/ Iep. ¢ aarn. mox pen. A.Jl. ITomoraitno. M.: Mup, 1989. 360 c.

8. OneHo4HbIe CPEACTBA JUIA TEKYIIEro KOHTPOJISI yCIIeBaAeMOCTH, MPOMEXKYTOYHOI
aTTecTallMi 10 UTOraM OCBOCHHS TMCIHUIJIHHBI.

Jlis mpoBeAeHHS TEKYIIEro M MTOTOBOTO KOHTPOJS HCIONB3YIOTCS —CIEAYIOIINe
OIICHOYHBIE CPEJICTBA: NMUCHMEHHBIC JIOMAIHHE 3aJaHHs IO BOMPOCAM, TECTOBBIE 3aJlaHUS,
MOJTOTOBKA U 3alUTa pedepara.

dopma MpoBeACHUSI UTOTOBOTO 3a4eTa — ycTHasl. Pe3ynpTupyromire Oambl UTst TOTY4IeHUS
3auera onpeaensaroTcs B cootBeTcTBrM ¢ [lonoxenunem COI'Y o 6ampHO-pEUTHHTOBOM cHCTEME
OIICHKY 3HAHWH CTYJICHTOB.

Bonpocul k pydescnoii Konmpoavhoi padome
OcHOBHBIE TIOHATUS XUMHH IOBEPXHOCTHBIX coenuHenuit [1], ¢.14-18
Hocurens. Moaudukarop. [Ipusursrii cnoit [1], ¢.18-22
TpeboBanusi, npeabsBisgeMbie kK Hocuteno. Oomue TpedoBanus. CriernanbHbie TpeboBanus [1],
c.25-28
[TpuMeHeHne XUMUYECKH MOAUPHUIMPOBaHHBIX BemiecTs [1], ¢.379-390

17



18
19
20

Br16op mopenu st monudurupoBanus [1], ¢.25-28

Hcnonb3oBanue KpeMHe3EMa B KauecTBe MOI0KKH. [1], ¢.38-49

Bri6op mogudukaropa [1], c. 68-70

Meronpl MoauduimpoBanus. Mmmoounmsanus. [1], ¢.90-100

Mertoas! moguduuumposanus. [ToBepxnocrnas coopka [1], c.105-116

VY nenpHas noBepxHocts. [Topucrocts [1], ¢.31-33

3amaua BeIOOpa Mmoaudukaropa [1], c.68-70

Skopnas rpynmna [1], ¢.69-70

CuHTe3 KpeMHUHOpranndeckux Moaudukaropos [1], ¢.70-76
OnoBooprannyeckre MoaupuKaTopsl moBepxHoctu [1], ¢.76-78
®dochopopranndeckue MmoaupuKkaTopsl moBepxuoctu [1], ¢.78-81
B3anmopneiicTBre Mou(pUKAaTOPOB C MOBEPXHOCTHIO HOcHuTenew. [1], ¢.88-90
MoaudunupoBanre HEAKTUBHPOBAHHOTO KpeMHe3éMa (PyHKITMOHATHHBIMUA OPTaHUYECKUMU
COeMHEHUAMH ¢ oOpa3oBaHreM cucteMsl cBsizeit Si-O-Si [1], c. 88-90
Meroabl MoauuimpoBanus. Mmmoouauszanus. [1], ¢.90-100

Mertoapl Moauduimpoanus. [ToBepxuoctHas coopka [1], ¢.105-116
CuHTe3 aKTMBUPOBAHHBIX HOocuTenei [1], ¢.116-118

HpI/IMepr TEeCTOBBIX 3aJaHMIl AJ1s KOHTPOJIA 3H3HI/II7[, NMOATrOTOBKH K pyﬁemmﬂM

aTrecTanusaM
Hayka 0 moBepXHOCTH - 3TO PEAMET U3yUCHHS
XUMHH
buz3uKu
Oouosiorun

Me)K,I[I/ICL[I/IHJ'II/IHapHHﬁ 00BEKT

Cucrema "BelecTBo Ha HocuTene"

HOBBII MaTepHal

MPOSIBIISIIOTCS CBOMCTBA HOCUTETS
MIPOSIBIISIIOTCS. CBOMCTBA MPUBUTOTO COSIUHEHUS

®dukcarys akTUBHOTO KOMIIOHEHTA Ha MOBEPXHOCTH HOCUTEISI OCYIIECTBIISIETCS 32 CUET:
(bu3MYECKOro BO3ACHCTBUS

XUMHUYECKOTO BO3/ICUCTBUS

(U3UYECKOTO U XUMHUYECKOTO BO3IEHCTBUS

B kauecTBe HOCUTENIEH YaCTO HCTIOJIB3YIOT:
MHHCPAJIBHBIC ITOJJIOKKH
MOJIMMEPHBIC MAaTCpHUAJIbI
OpTraHU4YC€CKUC BCIICCTBA

[IpenmyliiiecTBO MUHEPAITBHBIX HOCUTEIEH 3aKIIFOYAIOTCS B:
XUMHUYECKON CTOMKOCTH

BBICOKOI OKHMCIITIEMOCTH

pa3pylIeHn: pu MOIUPHUITUPOBAHUT

XUMHYECKON HECTOMKOCTH
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XUMHYECKHE CBOWCTBA MOBEPXHOCTHO-MOAUGDUIIMPOBAHHBIX MAaTEPUAIIOB ONPEACIISIOTCS:
MPUPOAON 3aKPETUVIEHHOTO COCAUHEHUS
MPUPOJI0I HOCUTEIS

Bonpocsl k 3auéry

1. XuMUsL NPUBUTHIX IMOBEPXHOCTHBIX COCAVWHEHHMH KaK 4YacTb HAyKd O IIOBEPXHOCTH.
Kpartkuit uctropuyeckuii 04epk.

2. OCHOBHBIE NIOHATHA U TEPMHUHOJIOTUA. XUMUS IPUBUTHIX TOBEPXHOCTHBIX COCAVHEHHU.
Criermuduueckue 0COOEHHOCTH XUMHUU NMPUBUTHIX TTOBEPXHOCTHBIX COCTUHEHUH.

3. XUMUS TOBEPXHOCTH HOCUTEJNEH.

4. Bri6op HOCHUTENS, 001IIHE U CTIenUaIbHBIE TPEOOBAHUS K HOCUTENIO. XUMHSI TOBEPXHOCTH
OKCHJIOB.

S. VY nenpHas NOBEPXHOCTh U IOPUCTOCTD.

6. Crpykrypa kpeMHe3éMa. CTpoeHHE NOBEPXHOCTHM KpeMHe3éMa. THIIbI CHIIaHOJBHBIX
TPy Ha IOBEPXHOCTU KpeMHE3EMa U METO/bI UX ONPECIICHUS.

7. XUMUs NOBEPXHOCTU OKCHJIa AJIFOMUHMUSL.

8. XUMUsl TOBEPXHOCTU OKCHJIOB TUTAHA U LIUPKOHUSI.

9. XUMUs NOBEPXHOCTHU YIJIEPOIHBIX MAaTEPUAJIOB.

10.  Xwummyeckoe MOAU(PHUIMPOBAHUE — JIOTHYECKOE TPOIOJIKCHNE U Pa3BUTHE HJIEH HOHHOTO
oOmena. Mcnonb3oBaHue ero Juisi HalpaBI€HHOIO W3MEHEHHsS XMMHUYECKMX CBOWCTB
MOBEPXHOCTH.

11.  MoaudunupoBaHue MOBEPXHOCTH KpeMHE3EMA.

12. Pemenuwe 3amayd 3aKpeIUICHHUsS Ha IOBEPXHOCTH HOCHTENS KOOPJMHAIMOHHBIX
COEIMHEHUH NEPEXOHBIX METAJUIOB.

13. Crnenuduueckue 0coOEHHOCTH XMMHUHU TPUBUTHIX coeauHeHuil. Hocurens (mommoxkka,
matpuiia). CTpyKTypHble (QyHKIIMOHAJIbHBIE TPYIIIHL.

14. Momudukarop. IlpuButeiii  cmoii.  IlmoTHOCcTs  TpuBUBKK.  SIkopHas  rpymma.
IToBepxHOCTHAsI KOHIICHTpALUS.

15.  TloBepXxHOCTb — MEXAMCUUIIMHAPHBIM 00BEKT. CHCTeMa «BELIECTBO HA HOCHUTEIIE».
Hocurenu 11 3akperuieHus pa3inyHbIX COEAMHEHNN.

16. MomudunupoBaHre TOBEPXHOCTH TBEPABIX TeIl.

17.  OcobeHHOCTH MOBEPXHOCTHBIX CBOMCTB TBEPJIBIX TEJl Pa3IMYHON XMMUYECKOH MPUPOIBL.

BnusHue XMMHYECKOro COCTOSIHHS NMOBEPXHOCTHM Ha (PU3MYECKME M XHMHUYECKHE CBOMCTBA
TBEPABIX TEIN.

18. Meronsl MoAM(HUIMPOBAHMS TOBEPXHOCTH: (u3udeckoe (JIETHPOBAHWE, HWOHHAsS
UMIUIAHTALlMsl, HAHECEHME TOHKMX IUIEHOK M TMOKPBITMH) M XUMHUYeckoe (M3MEHEHue
(G YHKIIMOHAJIBHOTO MOKPOBA) MOIU(ULIPOBAHHUE.

19.  Xwumwnyeckoe MmoauduIMpoBaHue MoBepxHOCTH. TpedoBanus k Moanudukaropam. SIkopHast
rpynmna 1 cTabMiIbHOCTh MOBEPXHOCTHO-MOJU(UIIMPOBAHHBIX MaTEpUaIOB.

20. [TpuBUTEIN cION — BaXKHEHIINN 3JIEMEHT XUMHUYECKH MOJIUGUIIMPOBAHHOIO MaTepuana.
CtpoeHue NpUBUTHIX CIIOEB.

21.  PacnpenerneHue NPHUBUTHIX MOJEKYNI B cjoe. JIByMEpPHOCTb, MaKpOMOJIEKYJISPHOCTb U
oM YHKIIMOHAILHOCTD IPUBUTOTO CIOA.

22.  BzauMHOe BIMSHHE IPUBUTHIX MOJIEKYII.

23.  3apgaua BeIOOpa MoaudHUKaTOpA.

24.  CuHTe3 KpeMHHI OpraHn4eckux Moan(UKaTopoB. Peakiiuy ruipocuiaHoB ¢ ojieuHaAMH.
25. Peakmum  METAJUIOOPTAHUYECKHUX  COCOUHEHHMH ¢  rajoreHcwiaHamu.  CuHTE3
THJIPUJICHIIAHOB.

26.  ONOBOOpPraHWYECKHE COCIUHEHHS: BBICOKOCEIIEKTUBHBIE COPOCHTHI; BapbHPOBAHUE

CBOMCTB HOCHTEJIS; YAOOHOE MCCICAOBAaHUE CTPYKTYPhl TMPHBHUTOTO CJIOS; MMPOCTOM U JEIMIEBBIH
cnoco0 cuHTe3a MoauduKaTopa.
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=

27.  ®ocdoHOBBIC KUCIIOTHI, UX CHHTE3 U IPUMEHEHUE B KaueCTBe MOIU(pUKATOPA.

28.  MopaudunupoBanue KpeMHe3éMa (PyHKIIMOHATHHBIMH OPTaHUYECKUMU COCTUHEHUSIMHU C
obOpazoBanueM cucteMsl cBsizet Si-O-Si.

29.  Merox ummoOmIu3anuu. MexaHu3m MoIU(UITIPOBAHUS IOBEPXHOCTH KpeMHe3EMa.

30.  CrexuomeTpusi  B3aUMOJCHCTBUS  MOAU(PHUKATOPOB C  IOBEPXHOCThIO. Merton
MOBEPXHOCTHOM cOOpku. CHHTE3 aKTUBUPOBAHHBIX HOCUTEIICH.

31.  Xummueckoe MO (HUIIMPOBAHNE THIPOKCUIINPOBAHHBIX HOCHUTEINeH
METaJUIOPraHNYECKUMU COCMHCHUSMHU — IyTh CHHTE3a IeTEPOTCHHBIX METaUIOKOMILJICKCHBIX
KaTaJIn3aTOPOB.

32.  IIpuMeHeHHE TOBEPXHOCTHO-MOIU(MUIIMPOBAHHBIX MATEPUAIIOB: CEJICKTHBHBIC COPOCHTHI,
KaTaJIn3aTOpPbl, HOHOOOMEHHHKH, CEHCOPBI, HATIOJIHUTEIN TJIACTMACC, CTAOMIM3aTOPHI U T. 1.

33. Tumbl ceHCOpoB M WX KiaccuuKanus. DISKTPOXUMHUYECKUE CEHCOphl. Onruveckue
CEHCOpBl. MacCuyBCTBUTENIBHBIE CEHCOPBI. bHOCEHCOPBI.

34.  Tlpumenenue B copouuu. CopOrus u3 Bozayxa. CopOrus u3 Boasl. CopOuus u3 Apyrux

cpex.

35.  TazoBas xpomatorpadus. BeicokoaddektuBHas xunkoctHas xpomarorpadus. MonHas
xpomaTorpadusi.

36.  BricokoaddexTuBHas KOMILIEKCOOOpa3oBaTelibHas XpomaTorpadus HOHOB METAJIOB.

[Tpombltennas xpoMaTtorpagusi.

IIpumepHbIe OMIETHI

BUWIET Ne 1
1. XUMUS IPUBUTHIX TOBEPXHOCTHBIX COEJUHEHUH, KaK YacThb HAYKU O
MOBEPXHOCTH.
2. OCHOBHBIE OHATHUS XUMHUECKOT0 MOIUGPUILIMPOBAHUSA: «MMMOOHIN3ALUSY,

(IIPUBUBKaA», «<XXUMHUYCCKOC MOI[I/I(l)I/IIII/IpOBaHI/Ie», «HOCHUTCIIb».

BUJIET Ne 2
1. OCHOBHBIE TOHATHS XUMHMYECKOTO MOJU(PHUIMPOBAHUS:  «MOTUPHUKATODPY,
«TIPUBHTHINA CIOH», KIUIOTHOCTH MTPUBHUBKIY, «IIOBEPXHOCTHAS KOHIICHTPALIHSY.
2. CrpyKTypHBIE (YHKIMOHATIbHBIE IPYIIIbI, UX IPUPOJA
buier Ne3
1. Crenuduueckue 0COOEHHOCTH XUMHUH MPUBUTHIX MMOBEPXHOCTHBIX COEAMHEHUI:
JIBYyMEPHOCTb, MAKPOMOJIEKYIISIPHOCT, MO YHKIIMOHATIBHOCTD.
2. Bei6op HOCHTENS
Bbuier Ne4

OO61ue u ciennanbHble TPEOOBaHMS K HOCUTEIIO
VY nenbHast MOBEPXHOCTh U MOPUCTOCTh

buier NeS
[TocTaHoBKa 3a/1a4i B XUMUYECKOM MOJIU(DUIIUPOBAHUN
[TpakTHyeckoe NpUMEHEHUE XUMUYECKI-MOAN(DUITUPOBAHHBIX BEILIECTB

Bbuier Ne6
OcCHOBHbBIE TOHATUS XUMHUYECKOTO MOAMPUIMPOBAHUSL: «UMMOOMIM3ALUA», «IIPUBUBKAY,
«XUMHYECKOE MOJU(PHUIIMPOBAHUEY, KHOCUTEIb.
Br16op HocuTens
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10.

9. YueOHo-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTeyeHue JUCHUILTHHBI (MOTYJI51)
a) OCHOBHas JIuTeparypa:

1. Jlucmukun I'.B., X¥uMusi IpUBUTHIX MOBEPXHOCTHBIX coenuHenuit / I'. B. Jlucnukus, A. 1O.
@anee, A. A. Cepaan, II.LH. Hecrepenko, II. I'. Munranes, /I. b. ®ypman - M. :
OU3SMATIIAT, 2003. - 592 c. - ISBN 5-9221-0342-3 - Tekct : snektponHbIii // ObC
"KoHcynbTanT cTyneHra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103423.html

2. bapeibun A.A., U3NKO-XUMHUSI HAHOYACTHI], HAHOMATEPUAJIOB U HAHOCTPYKTYD : yueO.
nocobue / A.A. bapeioun, B.A. baxtuna, B.W. Tomunun, H.I1. Tomununa - KpacHospcek :
CoV, 2011. - ISBN 978-5-7638-2396-7 - Texcr : anexkrponnsiii // IbC "KOHchIBTaHT
crynenra" : [caiT]. - URL
https://www. studentllbrary ru/book/ISBN9785763823967.html

3. IIpockypuna B.E, [loBepXHOCTHBIE SIBIIEHUS U CBOMCTBA JAUCHEPCHBIX CHUCTEM : yueOHOE

noco6ue / B.E. IIpockypuna, FO.I'. 'ansameraunos, A.A. Konomesa, A.fl. TpeTbsikoBa,
J.M. Topcyes, E.M. Kynaruna - Ka3zans : M3natensctBo KHUTY, 2018. - 137 c. - ISBN
978-5-7882-2335-3 - Tekct : snextponHslii / IbC "KoncynsTanT crynenra” : [caift]. -
URL : https://www.studentlibrary.ru/book/ISBN9785788223353.html

4. Mapdun 10.C., IlepcrieKTUBHBIEC BEIIECTBA, TEXHOJIOTUU U MAaTEPUAIIBI - KpaTKUi 0030p /
Mapdun 10.C. - IBaHoBO : IBaH. TOC. XMM.-T€XHOI. YH-T., 2015. - 99 ¢. - ISBN -- - Tekcr

anektporabii  /  OBC  "Koncymbrant crymenrta" :  [caiit]. - URL

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

5. bynuukos I'.K., MoauduimpoBanubie 31€KTPOAbI A BOJIHTAMIIEPOMETPUU B XUMHH,
ouonorun u Meaunuae / K. byauukos, I''A. Etiorun, B.H. Maiictpenko - M. :
JlaGopartopus 3nanmii, 2015. - 419 c. (Meroasr B xumun) - ISBN 978-5-9963-2937-3 -
Texct : osnextponnsii // 3BC "Koucynprant crynmenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785996329373.html

6. T'muaka H.JI. O6mas xumus : yuae6. mocodbue - Uzm.crep. - M. : KHOPYC, 2013. -
752c.

JlomosHuTENbHAS
AneckoBckuii B.b. Xumus tBEpapix Bemects. M.: Breicias mkona, 1978

MoauduumupoBaHHble KpeMHE3eMbl B cCOpOLIMH, katanuse u xpomatorpaduu / I[lox pexn. I'.B.
JIucnukuna. M.: Xumus, 1986. 248 c.
Epmakos 10.11., 3axapoB B.A., Ky3nenos b.H. 3akpenyeHHble KOMIUIEKChI HA OKHMCHBIX

HocuTeNsIX B katanu3e. HoBocubupck: Hayka, 1980.
Xaptinu @. 3akpenieHHble MeTallIIoKoMILIeKchl. HoBoe nmokosienue katanuszaropos / Ilep. ¢
anri. oA pex. A.Jl. ITomoraiino. M.: Mup, 1989. 360 c.

IIporpammHuoe obecnieuenue u UHTepHeT-pecypcebl
ObecrieyeH  1OCTYn K  COBPEMEHHBIM  NpOQecCHOHANbHBIM  0a3aM  JIaHHBIX,

MH(OPMaLIMOHHBIM CIPABOYHBIM U MOUCKOBBIM cucTeMaMm (6ubnuoreka COI'Y):

1. DnexTponHas 6bubnuoreka quccepranuu u asropedeparos PI'b (OB]1 PI'B) (https://dvs.rsl.ru).
2. 9bC «YHuBepcuretckas oudmuoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponHas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. YuuBepcanbHas 0a3 nmanubix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov

5. OBC «KoHucynbrant crynentay. http://www.studentlibrary.ru
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https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN9785763823967.html
https://www.studentlibrary.ru/book/ISBN9785788223353.html
https://www.studentlibrary.ru/book/ghtu_047.html
https://www.studentlibrary.ru/book/ISBN9785996329373.html
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/

6. OBC «Opaiit» - oOpa3oBareibHasi cpela, BKIIOYAIONIAs BUPTYAJIbHBIM YWTAIBHBIA 3all
y4EOHHKOB U y4yeOHBIX TOCOOUI OT aBTOPOB M3 BeAyIMX BY30B Poccuu 1o BceM HalpaBiIeHUsAM

u cnenransHocTsM (Www.biblio-online.ru)

7. Uudopmarimonno-mpaBoBoii moprai «Iapant» (http://www.garant.ru/ ).

8. CnpaBounas npaBoBas cucrema Koucyasrant ILmroc (http://www.consultant.ru/ ).

CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACIIPOCTPAHSEMOT0 MPOTPAMMHOTO

06CCHC'{CHI/IH, B TOM YHUCJIC€ 0T€YECTBCHHOI'O IPOU3BOACTBA

Ne ni/m HaumeHoBaHue Ne qorosopa (J1MIeH3Ms)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe obecriedenue | 14.03.2019 r, npoasiena mo 2021 r.
KasperksyTotalSecurity
[Iporpamma miis 9BM «bank | Pazpabotka cory CBUAETENBCTBO 0
4 BOIIPOCOB JIJIs1 KOHTPOJIS roCyJapCTBEHHOW pETrUCTpaluu MpOTpaMMBbl IS
' 3HaAHUI» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema | OO0 Atictexnorosop Ne J[83-2020 ot 10.08.2020-
S. IIPOBEICHUS BEOMHAPOB. 10.08.2021 r.
CucreMa IOHMCKa TEKCTOBBIX | Ne795 or 26.12.2020 (nelcTBUTENCH o

6. 3aMMCTBOBaHUM 30.12.2021r) ¢ 3A0 «AnTH-Ilnaruar»

«AaTumiarnar.BY3»

ITporpammuoe obecneucnue | CBOOOAHOE MporpaMmmHoe obecreuenue(6eccpouHo)

s pellakTUPOBaHUS
7. XuUMHYEeCKUX  opmyn  ISis

Draw

Cucrema tectupoBanus | Ned68  or  03.12.2013 NIT  Cynrarynux
8. Sunrav WEB Class P.T.(GeccpouHo)

DJIEKTPOHHBIE pecypchl, 00ecneYnBalole peajn3alnio 00pa3oBaTe1bHbIX IPOrPaMM
PI'BOY BO «CeBepo-Ocerunckmnii rocyrapcreeHHblii yausepeurer nmenu Kocra
JleBanoBu4a Xeraryposa»

Ne HaumenoBanue J1eKTPOHHOIO IIpuHapnexHocTs Anpec caiita
pecypca
1 | 3BC "YuuBepcurerckas CropoHHss http://www.biblioclub.ru

oudauorexa Online™

2 DJIeKTPOHHAasi ONdINoTEeKA CropoHHss https://dvs.rsl.ru
aucceprauuii PI'b (3Bb/] PI'B)
3 DJIeKTPOHHAsI OMOJIHOTEKA CropoHHss http://www.studmedlib.ru/

((KOHchIbTaHT CTYAECHTA»
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http://www.biblio-online.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www/
http://www.studmedlib.ru/

4 YHuBepcaiabHas 6a3a JTaHHBIX CroponHnsis dlib.eastview.com

«East-View»

HayuHast 31eKTpoHHas CropoHHsis http://elibrary.ru

5 oubauorteka eLibrary.ru

ba3a naHHBIX

«IBC elibrary

6 DJIeKTPOHHAsI OMOJIHOTEKA CropoHHsis https://www.biblio-

«HOpaiiT» online.ru/

CoBpeMeHHbIe IPo(ecCHOHAIbLHBIE 0a3bI IAHHBIX, HHPOPMAIIMOHHBbIE CIIPABOYHbIE
CHCTEMBI, 3JIEKTPOHHbIE 00pa30oBaTeIbHbIE PeCcypChbl
1 Caiit o HaHoTexHOJOTUsAX B Poccuu [DnekTponnslit pecypce]: http:// www.nanoware.ru/
2. HanotexHomornueckoe coo0IecTBo [DIeKTPOHHbIH pecypc]: www.nanometer.ru
3. WHuTepHeT-)KypHAI 0 HAHOTEXHOJIOTHSX. [ DIeKTPOHHBINA pecypc]: http://nanodigest.ru/
4. Hanorexnomoruu.  HayuHo-uHpOpMAaMOHHBIA ~ MOPTal MO  HAHOTEXHOJOTHSM
[DnexTponHsIi pecypc]: http://nano-info.ru/
http://www.elib.nwpi.ru - snekrponnas 6udauorexka COI'Y

10. MaTepHaJbHO-TeXHHYECKOE 00ecneuyeHrue TUCITHIIINHBI
KomMmnbrotepHsiii k1ace, 40CTyM K ceTd VIHTepHET (BO BpeMsi CaMOCTOSITENIbHOM paboThI),
OpPITEeXHMKA, 3JIEKTpoHHass Oa3za gaHHbIX OuOmuoreku COI'Y, neKUUOHHBIE ayJUTOPUU;
OCHAIIICHHbIE UHTEPAKTUBHOM JOCKOH, IPOEKTOPOM, XUMHUUYECKas J1abopaTopusl.
Y4eOHble ayANTOPHUH VI NIPOBeeHNS 3aHATHH JIEKIMOHHOI0 THIIA, CECMHHAPCKOI0 THIIA,

rPyNNOBBIX M UHAUBHAYAJIbHBIX KOHCYJIbTAIMIA, TEKYILIEr0 KOHTPOJISI U MPOMEKYTOYHOI
aTTecTallMi, a TAK:Ke CAMOCTOSAITEIbHOI pPadoThl 00y4alOIMXCsi: MPENoAaBaTeNIbCKUN CTOI,
CTYJI, CTOJIBI U CTYJbs JUI o0y4aromuxcsl, kadeapa, KiiaccHas 10CKa.

Ob6opynosanue: MutepaktuBHas mocka Smart Board — 1 mit.; Pabouas cranmus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 . IIpoeKiioOHHOE MYJIbTHMETHIHHOE
obopymoBanue (MyIbTEMeIUUHBIN mpoekTop Optoma Dx 327 ¢ MOTOMOYHBIM KpEIICHHEM-
kponmTeiiH Kromax PROJETOR-10 mis mpoektopoB 3 cr. HakioH, Jkpan DINON Manual
180x180 MW- 1 wT. ¢ mporpaMMHBIM 00€CIIE€YEHHEM, BBIXOJIOM B CeTh MIHTEpHET U JTIOCTYIIOM B
AJIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa3zoBarensHyto cpeny COI'Y

[Tporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrtema tectuposanusi Sunrav WEB Class (beccpounoe I10); TIporpamMmuoe
obecriedeHre sl peqakTUpoBaHus xumudeckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynbrant mmoc; CucteMa NOUCKAa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIIaruat.BY3y;
[Iporpamma gt OBM  «bank BompocoB st kKoHTposisi 3HaHmit»; [apant; Cisco Webex;
JEMOHCTPAIlMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUIEOTIPE3ECHTALIMS).

JlabopaTtopust O61Iel 1 HEOpPraHUYECKOW XUMHH JIJTSI TIPOBEICHUS 3aHATHI CEMHUHAPCKOTO THIIA,
7a00paTOPHBIX 3aHATUH, KypCOBOTO MPOEKTUPOBaHMS (BBINOJIHEHUS KYpCOBBIX padoT),
TPYNIOBBIX M HMHIMBUAYAJIbHBIX KOHCYJIbTAllUM, a TaKkKe CaMOCTOATENbHON paboThI
o0yyaromuxcs: MpenoJaBaTelbCKUM CTOJI, CTYJd, CTOJNBI M CTYlbi JJs OOy4aroIuxcs,
n1abopaTopHbIe CTOJBI, Kadepa, KiIaccHas JOCKa.
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O6opynoBanue: Pabouas cranmus: RU Ergo Home 123 —1mit., Morutop Asus VB 172 TN (Core
2 Duo E 4700/2 GB DD) -1mrt.; Dkpan- lwt.; Myastumenuitaetii npoexktop Benqg MX 501 — 1
IIT. C IPOTPaMMHBIM 00€CIieueHHEM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYNOM B 3JIEKTPOHHYIO
uH(pOopMaIMoOHHO-00pa3oBarenpHyt0 cpexy COI'Y

[Tporpammuoe obecmeuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrtema tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe
obecrieueHue sl pedakTupoBaHus Xumudeckux ¢opmyn Isis Draw (becmuatnoe I10);
KoHcynbpTaHT mitoc; JeMOHCTPAalMOHHbBIE U Y4eOHO-HATIISIIHbIE TOCOOUS (BUACONPE3CHTALINS).
JlaGopatopHoe obopynoBanue: BeitsoxHON mkad - 1 mT. pH-merp-muumBonsT™MeTp «pH-
150MU»- 1 wr. Kanopumerp "Oxcneptr 001K" — 1 mwr. Ileus mydensnas [IM-8 - 1 mr. Becs
anamutrueckue SHINKO HT 84CE - 1 wit. Hentpudyra CM-12- 1 mir. Kongykromerp «Okcmept
-002-6H» -1 mt. lkad cymwmnpnenii SNOL - 1 mT. Memanka

JlaGopaTopun: KOMNBIOTEPHbIEe KJACCHI [Jisl TPOBeJEHMs TeKYyIero KOHTPOJIs U
NMPOMEKYTOYHOM aTTECTAlMH, a4 TAKKE CAMOCTOATEIbHOH PadoThl 00YyYAKOIIHXCH:
NPENoIaBaTeILCKUI CTOJ, CTYJI, CTOJBI M CTYJIbS AJIsl 00y4Jarouuxcs, kadenpa, KiaccHas JOCKa.
Obopyoosanue: KoMIbIOTEpHl AJMIi KOMIBIOTEPHOTO KJlacca B KOMIUIEKTE - C MPOrPaMMHBIM
o0ecrieyeHneM, BBIXOJOM B CeTh VHTEpHET W AOCTYIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBarenbhyto cpeny COI'Y; ucrounuku 6ecriepedoitHoro nuranus, Ippon, koMMmyTarop Ass
knacca D-Link DGS-10240, untepaktuBHas nocka 78 (1702070/15112/11344/2+ npoexrop Beno
MX503.

Ilpoecpammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); ITporpammuoe
obecrieyeHne s peaakTupoBaHusi xumuyecknx (opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CucremMa MMOHCKAa TEKCTOBBIX 3aUMCTBOBaHMM «AHTUIUIaruar BY3y;
[Tporpamma s DBM «bank BompocoB s KoHTpois 3HaHui»; [apant; Cisco Webex;
JIEMOHCTpallMOHHbIE U y4eOHO-HATJSAHbIE TOCOOUs (BHICONIPE3CHTALU).

Bubauorexka, B TOM 4Ymcje YMTAJIBHBIA 3aJ1: CTOJBI M CTYJIbS Ui OOyYaroIIUXCH,
KOMITBIOTEPBl B KOMIUIEKTE - C MPOrpPaMMHBIM O0€cleYeHUEM, BBIXOJIOM B ceThb VIHTepHeT u
JIOCTYTIOM B AJICKTPOHHYIO HH(GOpMAIMOHHO-00pa3zoBarenbHyto cpeny COI'Y.

Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koucynsraut mitoc; I'apant; Cisco Webex;

ObC"YHnusepcurerckas oudmuoreka ONLINE" https://biblioclub.ru

OBbC «KoncynpTanT ctynentay»  http://www.studentlibrary.ru

3BC «fOpaiit» www.biblio-online.ru
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