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[IporpaMmma coctaBieHa B  coorBercTBUM ¢ DefepanbHbIM  TOCYAApCTBEHHBIM
00pa3zoBaTebHBIM CTaHAAPTOM 10 HampamiaeHHO0 moarotoBku 04.03.01 Xumus, yTBepKICHHBIM
npukazoM MuHHCTEpCTBa HayKH U BbIciero oopaszoBanus Poccuiickoit @enepanuu ot 17 uromns 2017
roga Ne 671; mpukazom MuHHCTEpCTBA HAYKH U BhICIIETO 0Opa3oBanus Poccuiickoit denepanuu ot
26 Hos10pst 2020 1. Ne 1456 (3apeructpupoBan MunuctepcTBoM rocTuiinu Poccuiickoit deaepannn
27 mas 2021 r., Ne 63650) «O BHeceHMM u3MeHEeHUH B (enepanbHbIE TOCYAAPCTBEHHBIC
0o0pa3oBaTeNbHbBIC CTAHIAPTHI BBICIIIET0 00Pa30BaHU»; YI€OHBIM IIAHOM TIOJITOTOBKU OakaiaBpa o
HanpasieHuto 04.03.01 Xumus, yrBepkieHHbIM yudeHbIM coBetoM DPI'BOY BO «COI'Y» or
31.05.2022 1., mpotokoia Ne 13.

CocraBuTenb: K.X.H., 1o1leHT Araea @. A.

Paflouas nmporpamma oDcyKIeHa U VIBepiieHa Ha 3aceiannu kadeapsbl 0OLILH W HeopraHH4ec Ko

XHMHH (MpoTokon Ne 9/21-22 ot «(8» anpens 2022 1)

3apenyouuii kageapoi //%,f”"ﬁ Cumeonnam J1. I1

Onobpena coreToM Gary/IbTeTa XHMHH. DHONOMHH M OHOTEXHOI0THM
(nporokon Ne 6/21-22 ot «25» anpena 2022 1.)

[lpencenarens coreta (hakyabTeTa ﬁﬂ;{—_f_{ Araesa @, A,

Pabouas npoepamma Oucyuniunvl npuHama 6 cocmage OCHOBHOU  NPOheccuoHanbHOU
00paz08amenvbHoOl NPOSPaAMMbL peutenuem yueno2o cosema Llpomokoa Ne 13 om 31.05.2022 2.




1. Ctpykrypa, u 0011asi TPYA0€MKOCTh AU CHUIINHBI
OO6u1ast TpPy10€MKOCTh AUCHHUILIAHBI COCTABIIAET 2 3a4€THBIX enuHull (72 daca).

Ounas dhopma 00yueHus

Kypc 4
Cemectp 8
Jlexknuu 26
[IpakTHueckue (CEeMHUHAPCKUE) 3aHATHUS 8
JlaGopaTopHbIe 3aHITUS 26
Koncynpsranuu -
HToro ayAUTOPHBIX 3aHATUN 60
CamocTosiTenbHas paboTa 12
Kypcosas pabora -

dopma KOHTPOJIS

DK3aMEH R
3aueTr 8 ceMm.
OO0111e€ KOJIMYECTBO YaCOB 72

2. Ilesi1 0ocBOEHHUSI AMCHUILIMHBI

[IporpamMma IUCHUIUIMHBI «XUMHYECKOE MOAM(PHUIMPOBAHHE IOBEPXHOCTH
BKJIFOYAET OCHOBHBIE MOHATHS U 3aKOHBI XUMUU MOAU(DHUIIMPOBAHHBIX COEIUHEHHIH,
OCHOBHBIE = BHJbl  HOCUTENEH UM  MOAU(PUKATOPOB, OCHOBHBIE  CIOCOOBI
MOIU(UIIMPOBAHUS, HCCIEOBAaHUE TPOMOAU(DUIIMPOBAHHBIX BEIIECTB METOJaMU
(U3UKO-XUMHUYECKOTO aHanm3a, OCHOBHBIC o0mactu pUMEHEHUS
MO (UIIUPOBAHHBIX BEIECTB.

[TporpamMma mpenHasHaueHa A7l CTYAEHTOB (PaKyIbTeTa XUMHUHU, OMONOTHH U
OMOTEXHOJIOTUH, HATIPABICHUS MTOATOTOBKH « XUMUSD.

LenstMu OCBOCHMSI TUCIIUTUIUHBI SBJISIOTCSL:

- IlomyuyeHune HOBBIX CBEJCHHI O cioco0ax pa3pabOTKH HOBBIX (DYHKIIMOHATBHBIX
U KOHCTPYKIIMOHHBIX MatepuaioB; (26.006 IIpodeccrmoHanbHBI CcTaHIApPT

«Cnenuanuct 1o  pa3paboTKe HAHOCTPYKTYPUPOBAHHBIX  KOMIO3UIIMOHHBIX
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MaTepUaJIOB», YTBEPKICHHbIM NPUKAa30M MMUHUCTEPCTBA Tpyla M COLMAIBHOU
3anuThl Poccuiickoit denepanuu ot 8§ centsaops 2015 r. Ne 6041 (3aperucTpupoBaH
MunuctepctBoM toctunimu  Poccuiickori  ®Deneparuun 23 centaops 2015 1.,
peructpanroHHbI No 38984);

-IIOHUMAHHUE COBPEMEHHBIX ITPEACTABIICHUI O CTPOCHUH U CBOMCTBAaX HEOPraHUYECKHUX
BEIIECTB, SBIISIIONIUXCS OCHOBOM Il MOAMGUIMPOBAHUS (HOCUTENEH); M3y4CHHE
OPTraHUYECKUX COCAUHEHUN, KOTOPhIE MOXKHO UCIIOIb30BaTh ISl MOAUDUIIMPOBAHUS;
BBIDA0OTKAa  SKCIIEPUMEHTAIBHBIX  HABBIKOB, HEOOXOAMUMBIX  JUIsi  CHUHTE3a
HEOPTaHUYECKUX BEIIECTB C Pa3BUTOM MOBEPXHOCTHIO, IMOHMMAHUE METOJI0B
XUMHYECKOTO Moaudurupoanus(40.011 [TpodeccronanbHbIM CTaHapT
«CrenuanucT MO  HAay4YHO-HCCIENOBATENbCKUM M OIBITHO-KOHCTPYKTOPCKHM
pazpaboTkamM», YTBEP)KICHHBIH NpukazoM MUHHUCTEpCTBA TpyAa W COLMAIBHON
3amuThl Poccuiickoit @eaepanuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunucrepctBom  toctuiun - Poccumiickon  ®epepammn 21 mapra 2014 r,
peructpanuoHHbIil Ne 31692).

3. Mecto mucuuniaunbl B cTpykType OIIOII 6akanaspuata 04.03.01 Xumusi.

JucuumirHa «XUMHUYeCKoe MOAUGUIIMPOBAHUE TMOBEPXHOCTU» OTHOCUTCS K
JTUCHUIUIMHAM TI0 BBIOOpPY 4YacTH, (popMUpyeMOW ydacTHHKaMU 0Opa3oBaTENIbHBIX
ornomenuit b1.B.JIB.05.02. Jlna u3ydeHus TaHHOTO Kypca HEOOXOAMMBbI 3HAHWS,
YMEHHUSI U KOMIIETEHIWH, MOJYYEHHBIE CTYJICHTAMU NPH HW3YyYCHUH AUCUUILIIUH
«Heoprannueckass xXuMus», «AHamuThuecKas XuMus», «OpraHudeckas XUMHS,
«Duznueckas XuMus» y4eOHOTO IjlaHa MOATOTOBKM OakallaBpOB IO HAIMPAaBJICHUIO
04.03.01 Xumus.

TpeboBaHUs K BXOJHBIM 3HAHUSIM O0YyYaIOIIUXCS:

J171st oCBOEHUS TAaHHOM TUCIUTIITMHBI HE0OX0IUMO BJIAJICHHE TTPEABAPUTEIbHBIMU
KOMITETCHIIUSIMHU, TPUOOPETCHHBIMA B PE3yJbTaTe OCBOCHUS MPEIIICCTBYIOIINX
JTUCIUIUIMH y4eOHOTO TUTaHa TOATOTOBKM OakanaBpa mo HampaieHuto 04.03.01
Xumus («Heopranmueckas xummsi» - YK-1; YK-2; VK-4; OIIK-1; OIIK-2; OIIK-3,;
OIIK-5; OIIK-6; «Ananutnueckas xumus» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2;
OIIK-4; OIIK-6; «Oprannyeckas xumus» -YK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-
6; YK-6; OIIK-5; OIIK-2; OIIK-3; «®u3nueckas xumus» - YK-8; OIIK-1; YK-4; VK-
1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OIIK-4):

VYK-1. CnocobeH oOcCymlIecTBIATh MOWCK, KPUTUYECKUN aHalu3 W CHUHTE3
uH(pOpMaIH, MPUMEHSTh CHCTEMHBIN MTOAXO0/ JIJISl PEIICHUS MOCTaBICHHBIX 33]1a4;

YK-2. Cnocoben ompenensiTh Kpyr 3ajad B pamMKax ITOCTaBICHHOW IIENUA H
BBIOMpATh ONTUMAJILHBIE CITIOCOOBI MX PELICHUS], UCXOISI U3 ACHCTBYIOIMIMX MPABOBBIX
HOPM, UMEIOIIHNXCS PECYPCOB U OTPAaHUYCHUM;

VYK-4. CnocobeH oOCyHmeCTBISATh JI€JOBYI0 KOMMYHHUKAIIMIO B YCTHOW W
MUCbMEHHOW (opmax Ha TocymapcTBeHHOM si3bike Poccuiickoit deneparuu u
MHOCTpaHHOM(BIX) sI3bIKE(aX);



YK-8. Crnocoben co3maBath M MOJAECPKHUBATh B IMOBCEAHEBHOW XKU3HU U B
npo(hecCHOHANBHON JEATENIbHOCTH OE€30MaCHbIE YCIOBUS KU3HEACSITENbHOCTH IS
COXpPaHEHUsl MPUPOJHOU Cpejipl, OOECIeYeHUsl YCTOMUMBOTO pa3BUTHsA OOULIECTBA, B
TOM YHUCJIE MPU Yrpo3e U BO3HUKHOBEHUM YPE3BbIYAMHBIX CUTyallud M BOEHHBIX
KOH(JIMKTOB;

OIIK-1 Coocoben aHanu3upoBaTh M MHTEPIPETUPOBATH  PE3YJIbTaTh
XUMHUYECKHUX IKCIIEPUMEHTOB, HAOIIOIEHUN 1 U3MEPEHUH;

OIIK-2 CrnocobeH mpoBOAUTH C COOJIIOJICHUEM HOPM TEXHHKH OE30MacHOCTH
XUMHUYECKUN SKCIEPUMEHT, BKIIFOYAsI CUHTE3, AHAJIN3, U3YUEHUE CTPYKTYPhI U CBOWCTB
BELIECTB U MAaTEPUAJIOB, UCCIIEIOBAHUE MPOLIECCOB C UX YUACTHEM;

OIIK-3 Cnoco0eH NpuMeHSTh pacu€THO-TEOPETUYECKUE METOIBI ISl U3YUECHMUSI
CBOMCTB BEUIECTB M IIPOLIECCOB C HX YYAaCTHEM C HCIIOJIB30BAHUEM COBPEMEHHOMU
BBIYMCIINTEILHON TEXHUKY;

OIIK-4 Chnoco0eH muIaHupoBaTh pPaOOTBl XUMHUYECKON HANpaBIE€HHOCTH,
o0pabaTbiBaTh U MHTEPHPETUPOBATH MOJYUYEHHBIE PE3YyJbTaThl C HCIOJIb30BAHUEM
TEOPETHUYECKUX 3HAHUM W TPAKTUYECKHUX HABBIKOB PELICHUS MATEMaTUYECKUX H
bu3nUecKux 3aaay;

OIIK-5 Cpoocoben  moHuUMaTh  OPUHLUIBI  pabOTbl  COBPEMEHHBIX
MHPOPMAILMOHHBIX TEXHOJIOTMA M HUCHOJB30BaTh MX JJs pelIeHus 3ajad
npo(hecCUOHANIBHON e TENIbHOCTH;

OIIK-6 CnocoOeH NpeACTaBIsATh pe3yiabTaThl CBOEW pabOThl B YCTHOW U
NUCbMEHHOM (hOpME B COOTBETCTBUM C HOPMaMu W TpaBWIaMH, NPUHATHIMUA B
po(ecCUOHATEHOM COOOIIECTBE.

JlaHHasi JMCUMIZIMHA TOTOBUT CTYJEHTOB K BBINOJHEHUIO BBIMYCKHOM
KBaJIM()UKALIMOHHOW pabOThI, JOTOJIHAET 3HAaHUSI O COBPEMEHHBIX METOJIaX HayUYHBIX
UCCIICIOBAHUM.

O600mennsie TpyaoBbie QyHkiuu (TD), KOTOpPHIE CMOXKET MOJHOCTHIO WIH
YaCTUYHO) IPOJAEMOHCTPUPOBATH CTYJIEHT MPU OCBOCHUU JAaHHOM TUCUUIUINHBIL

— Pa3paboTtka OTBITHBIX o0pa31oB HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€pPUAJIOB;

— COop u cucremMaruzanusi Hay4YHO-TEXHUYECKOW HHPOpMALMH O
CYILLECTBYIOIMX HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTeprasax

— CocTraBiieHne aHAIMTHYECKUX 0030pOB, HAYYHBIX OTYETOB, IMyOIMKAIUSI
pe3ynbTaTOB MCCIIEIOBAHUS

— OcylecTBI€HUE  BBIMIOJIHEHHUS  DKCIEPUMEHTOB M OQopMIIEHUS
pe3yabTaTOB UCCIEN0BAHUIN U pa3paboTOK

Jl1s ocBoeHus JaHHOM yueOHou aucuuruinasl (Y /) cTyneHT nomkex

3HaTh: OCHOBBI HEOPTaHUYECKOM, OPraHnYecKor U (PU3NIECKON XUMUHU.
YMeTb: OCYLIECTBIATh OPTaHUYECKUN U HEOPraHUYECKUN CHUHTE3 Pa3IMYHbIX
MaTepUaIoB, KOTOpPbIE MOTYT HCIIOJNb30BAaThCsl B KauecTBE MOJIU(UKATOPOB



(opraHuuyeckue COEAMHEHHUS) WJIA HOCHUTENIe (MUHEpalbHbIE  BEIIECTBA).
PacmudpoBats pe3ynbTaThl IPOBENEHHBIX (PU3NKO-XUMUYECKUX HCCIICIOBAHUN.

Baanerb: MeToaMKaMUW HEOPTraHMYECKOTO W OPraHWYECKOro CHUHTE3a;
OCHOBHBIMU (PU3UKO-XMMUYECKHUMH METOJaMH HCCIEAOBAHHUS CBOWCTB M COCTaBa
HEOPTaHWYECKUX MaTEPHUAJIOB.

4. Tpe6oBaHus K pe3yJbTaTaM OCBOCHMS JUCHUIJINHbBI
[Ipomecc w3ydeHHs MUCHIUIUIMHBI HANpaBiIeH Ha (POPMHUPOBAHUE CICTYIOIINX

KOMIIETEHIIUN:

IIK- 1 CnocobeH MCTHoib30BaTh 3HAHHS O CTPOSHUHW BEIIECTBA, MPUPOJIE
XMMHYECKOM CBSI3M M CBOMCTBAX pAa3JIMYHBIX KJIACCOB XHMHMYECKHUX DJIEMEHTOB,
BEIIECTB M MAaTEpPUAJOB JUIl ITIOHMMAHMUS MeEXaHW3Ma XHMHUYECKHX pPEaKIMi,
IIPOUCXONSIINX B TEXHOJOTMYECKUX IIpoLeccCax M OKPYKAIOIIEM MHUPE, a TaKXKe
€CTECTBEHHOHAYYHbIE 3HAHUS [Tl PELLIEHUS 3a/1a4 MPO(hecCHOHATBHOMN AESITENbHOCTH.

Kox m HamMeHOBaHMe MHAMKATOPA JOCTHKEHHS NPOQecCHOHATbHOM
KOMITeTeHIIUH:

[1K-1.1. HWcnonp3yeT 3HaHHUS O CTPOECHUM BEILECTBA, IPUPOAEC XUMUUYECKOM
CBA3M M CBOMCTBAX pAa3JIMYHBIX KJIACCOB XUMHMUYECKUX OJJIEMEHTOB, BEUICCTB WU
MAaTEepUAJIOB NI MOHMMAaHUsA MEXaHW3Ma XMMHYECKUX PEAKIMUM, MPOUCXOIAIINX B
TEXHOJIOTUYECKUX MPOLECCAX U OKPYKAIOIIEM MUPE;

[1IK-1.2. [IporHo3upyeT CBOMCTBAa XUMHUYECKUX COETUMHEHUI U MATEPUAIIOB HA
OCHOBE JJaHHBIX 00 X CBOMCTBAaX U XUMUYECKOM CTPOECHUM;

[1K-1.3. Hcnonp3yeT COBpEMEHHBIE TEOPETHUYECKHE MPEACTABICHUS
XUMHUYECKON HAyKM U E€CTECTBEHHOHAY4YHbIE 3HAHHUS B CBOEH MNpodeccroHaIbHOU
NEATEIIBHOCTH.

IIK-2. CnocoOeH NpuMEHSATh COBPEMEHHYIO amlmnaparypy HIpH IPOBEICHUU
HAay4YHBIX HCCIIEOBAHMM, 4 TAK)KE COBPEMEHHBIE TEOPETHUUECKHE IPEICTABICHUS
XUMHUYECKON HAYKH JIJISl aHAIN3a DKCIIEPUMEHTAIbHBIX JaHHBIX.

Koa m HamMeHOBaHHMe MHAMKATOPA JAOCTHUKEHUHA NPO(PecCHOHAIBHOM
KOMIIeTeHLIUM:

[IK-2.1. Bnageer cCOBpeMEHHBIMM METOJAAMM HCCICAOBAHUS XHUMHUYECKUX
COEMHEHUN U MaTEpPHUAJIOB;

[IK-2.2. Ananmu3upyeT ¥ HWHTEPHPETHPYET pe3yNbTaThl XUMHUYECKOTO
DKCIEPUMEHTA HA OCHOBE COBPEMEHHBIX TEOPETUUECKUX IPEACTABICHU XUMUYECKOM
HayKH

B pe3ynbTaTe 0CBOCHUS TUCUHUIIITMHBI 00yYaOIUNACs TOJIKEH:

3HaTk:

— OCHOBHBIE NPUHIIUIIBI, 3AKOHBI, ITOJI0KEHHS, METOIOJIOTUIO U3y4aeMbIX
pucumind (ITK-1)

— TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJOB MCCIENOBaHUSA
XUMHAYECKUX COCNUHEHUN, MATEPUAIIOB U HHTEPIIPETALMH ITOJTyYEHHBIX
pesyabraros (I1K-2) ;

— OCHOBHBIC HICTOUYHUKHU ¥ METOJIbI TIoncKa Hay4uHO! uHopMmaruu(I1K-2)

YMers:



— HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI U TOJIOKEHHSI XUMUU J1JIs1 TOHUMAaHUS
MEXaHU3Ma XUMUYECKHUX PEAKIM, MPOUCXOISIINX B TEXHOJIOTUYECKUX
npoiieccax u okpyskaromiem mupe (ITK-1);

— TMPOTHO3UPOBATH CBOMCTBA XUMUYECKUX COCIUHEHUN M MaTEpHAIOB Ha
OCHOBE JIJaHHBIX 00 MX CBOMCTBaX M xumuueckom ctpoeaun (ITK-1)

— aHaJM3upoOBaTh M HUHTEPIPETUPOBATH PE3YIbTATHl XUMHUYECKOTO
DKCIIEPUMEHTa  HAa  OCHOBE  COBPEMEHHBIX  TEOPETHUECKUX
npencraBieHunii xumuiaeckoi Hayku (I1K-2).

Bnaners:
— HAaBBIKAMU UCIOJIb30BaHUS (hyHAAMEHTAIbHBIX XUMHUECKUX 3aKOHOB U

€CTECTBEHHOHAYYHBIX 3HAHUH B MPOLECCE BBIIIOIHEHNS HAYYHOTO

UCCIICIOBAHMSI, a TAK)KE B CBOCH mpodeccronanbHoi AesteapbHocTr (ITK-1)
— HaBBIKAMU UCIOJIb30BaHUS 0a30BbIX 3HAHUI U METOJOB XUMHUYECKUX

JTUCHUTUTMH TIPW UHTEPIPETAIMH MOTyYeHHbIX pe3ynbraToB (I1K-2).

OO1muM cpecTBOM KOHTPOJIS SIBISIETCS BBEACHHAS B YHUBEPCUTETE OalIbHO-
pelTHHrOBas cHUCTEMa OILIGHKH YyCIIEBA€MOCTH CTYACHTOB CHEIHalUTeTa U
HaIpaBJIeHUI OakanaBpuara.

[Ipu mpoBeneHNM y4eOHBIX 3aHATHA OOECIEYMBACTCA pPAa3BUTHE Yy
oOyyaroluxcss HaBBIKOB KOMaHAHON padOThl, MEXJIMYHOCTHON KOMMYHUKAIIUH,
NPUHATHSA PEILICHUH, IPOBEICHNE NHTEPAKTUBHBIX JIEKIUI, IPYNIOBBIX JUCKyccuid. B
KypCe UCIIOb3YIOTCSI MaTEpUaJIbl, IOJYYEHHbIE HA OCHOBE PE3YJIbTATOB IPOBEIEHHBIX
HAyYHBIX UCCIIEJOBAHUH.



5. Conep:kanue ¥ y4eOHO-METOAMYECKASA KAPTA AUCIUIIIAHBI
«XuMHYeCKoe MOAU(PUIIMPOBAHUE MMOBEPXHOCTID)

Home | HammeHnoBanue teMm, 3aHarus CamocrosiTenbHas padoTa ®opmbl koHTposd | KonnuecTBo
p 1/t (BOIIPOCOR), OaytoB Max
u3ydaeMbIx 1o nanHou | Jlekn | Jlabopato | [lpaktuu | Yac | Comepixanue
TUCIUTLITAHE uu pHBIE ecKue BI
3aHATUS | 3aHATHUA
1 | Xumusi NPUBHUTHIX | 2 2 2 XuMHUecKoe VYcTHblit onpoc 4
NMOBEPXHOCTHBIX Cunres MOIUUITUPOBAHUE —
coeMHEeHUI KakK HOCUTEJIS JOTMYECKOe

4acTb HAYKH 0

MOBEPXHOCTH.

1. Kparkuit
HUCTOPUYECKHI OYepK.

2. OCHOBHbBIE
MOHSITHS ¥ TSPMUHOJIOTHS

MPOJOJDKEHUE U PA3BUTHE
WU NOHHOTO OOMEHA.
HUcnonp3oBanue ero mais
HaIPaBJICHHOTO
W3MEHEHHUS XUMHUYECKUX
CBOWCTB IIOBEPXHOCTH.




Xumus NMPUBUTHIX 2 OCHOBHBIE MOHATHUS
MOBEPXHOCTHBIX Cunres XMMHUHU TOBEPXHOCTHBIX
COCAMHECHU U KaK HOCUTEJSA COCIMHECHUH
4acTh HAYKHU 0
NOBEPXHOCTH.

3. XuMHS  [PUBHTHIX
IMOBCPXHOCTHBIX
COEIMHEHUI.
4.Cnenududeckue
0COOCHHOCTH XUMUY]
IMPUBUTHIX MOBCPXHOCTHBIX|
COCMHEHUI
XHMHUS MOBEPXHOCTH 2 Pemenue 3anaun [IncbmeHHbIE
HOCHUTEJIHA. Cunres 3aKpeIUICHUs Ha OTBETHI HA

1. Bri6op HOCHTENS.

HOCHUTEIIS MTOBEPXHOCTH HOCHUTEIIA BOIIPOCHKI K

OO0mue u crienraibHbIC

2. Xumus COEMHEHUI TIEPEXOIHBIX
MMOBEPXHOCTHU OKCHUIOB.

METAJIOB.

3. VaensHas
MOBCPXHOCTH U
MTOPUCTOCTb.

4. ®pakransl B
XUMHHU ITOBEPXHOCTU
Crpykrypa 4 TpeOGoBanus, KoHcnekr
KpeMHe3éMa. Cunrtes MIPEIbSBISIEMBIE K

HOCHUTEIA HOCHUTEIII0. XUMHUYECKHUE




1.CtpoeHre NOBEPXHOCTH
KpEeMHEe3EMa.
2. Tumbl CHJIAHOJIBHBIX
Ipynn Ha TOBEPXHOCTH
KpeMHe3eMa M METO/bI UX
OIIpeIeTICHUSI.

CBOWCTBA OKCHJTHBIX
ITOBEPXHOCTEM.

XumMHs MOBEPXHOCTH 2 Marepuan JeKium. Koncnekr
MHHEPAJbHBIX Cunres HocwuTtens (moayioxka,
BeleCTB. MoauduKa matpuiia). CTpyKTypHbIe
1. Xumus TOpPOB (byHKIIMOHATBHBIC
TIOBCPXHOCTH oxenfa rpynmbl. MoaudukaTop.
ATHOMITIEL. [IpuBUTHII CIION.
2. Xumus
IMMOBCPXHOCTHU OKCHIOB
TUTaHa 1 HUPKOHUS.
3. Xumus
MTOBEPXHOCTHU YIJIEPOAHBIX
MaTepuasoB.
Moaunduxkaropsl 4 Marepuan nekuuun KOHCIIEKT
IIOBEPXHOCTH. Cunres Hocurenn mmst
1. 3azaua BHIGOpa MomubuKa 3KPETICHIS PA3IITHBIX
Momudukaropa. SIkopHast TOPOB COCIMHCHNM
rpynmna.
Cunre3 2 OnoBoopranuyueckue u Pedepar
KPeMHUIOPraHu4ecK XUMHUYECK dbochopooprannyeckue

UX MOAU(PUKATOPOB.

oc
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1. Peaxnuu Mo U uIL MOIU(DUKATOPHI
THAPUACHIAHOB C UpOBaHHUE TTOBEPXHOCTH.
oneuHaMHU.

[IprMmeHeHnEe MPUBUTHIX

2. Peaknun

OBEPXHOCTHBIX
MCTAJJIOOPIraHUYCCKUX
COCIHHEHHI ¢ COEIMHEHHI B CEHCOpax
rajJJorcHCujiaHaMH.

3. Cunres
TUAPUACHUIIAHOB.
B3aumopeiicreue 4 Meron noBepxHoctHoit | Pedepar
Moau(puKaTOPOB XHUMHUYECK COOpKH.
MOBEPXHOCTHIO oe [IpumeHeHre MPUBUTHIX
HOCHTEJICH. MOAU(UIL ITOBEPXHOCTHBIX

1. Moaudunuposanu WPOBAHUE COCAMHEHUN B COpOIUHU

€ KpeMHe3EMa
OpTraHU4Y€CKUMU U

KPEMHHUMOPraHNYECKUMU

COCTMHEHUSIMHU.

2. Metog
AMMOOUIIN3AIIHH.

3. Mexanuzm
Mo (pUIIUPOBAHUS
MTOBEPXHOCTH
KpeMHe3EMa.

4. Crexuomerpus
B3aNMOJICHCTBHSA
MOAU(PUKATOPOB C
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IMOBCPXHOCTHIO

KpEeMHEe3EMa.
9 | CTpoeHnue U 2 2 | [Ipumenenue pedepar 8
CBOMCTBA NPHUBUTBIX XHUMHUYECK IIOBEPXHOCTHO-
CJI0€B. o€ MOJAU(PUIUPOBAHHBIX
Mo U Uiy MAaTEepPHUajIoB B
UpOBaHUE Xxpomatorpaduu
10 | IlpumeHeHme 2 2 | Ilpumenenue VYcrHas Gecena 2
XUMHYECKH XuMHYeck IIOBEPXHOCTHO-
MO (PUUIMPOBAHHBIX oe MOIU(UITTPOBAHHBIX
BelIeCTB Mo U Uiy MaTepPHUaIOB
UpOBaHUE
UTOro: 26 26 12 50
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6.00pa3oBare/ibHbIE TEXHOJIOTUH
TpaguuMoHHbIE JIEKIMH, JJA0OPATOPHbIE M NPAKTHYECKHE (CEMHHAPCKHUE)
3aHATHUS C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOTHUM. JIekiuu
C HCHOJB30BAHUEM MYJIbTUMEIUNUHBIX MPE3CHTALUM, JEKIUU-0ecebl, JEeKIUU-
JIAAJIOTH, IBPUCTUYECKUE JICKIUH, JICKIIUN-BU3YyaTU3al[uH, IPAKTUUECKUE 3aHSATHUSI,
caMOCTOATENIbHAsA padboTa CTYIEHTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

Jlekums-1uasnor — coiepKaHue MoAAETCS YEPE3 CEPUIO BOITPOCOB, Ha KOTOPBIE
CTYJEHT JOJDKEH OTBEYATh HEMOCPEICTBEHHO B XO/I€ JEKLIUU.

IIpe3eHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUUHBIX CPEICTB - CaMBIH
3 PeKTUBHBIN CIMOCOO JOHECEHUS BaXHOW HWHQPOpMAIMU TP  MMYOIUIHBIX
BBICTyIUIEHUAX. Claiii-npe3eHTalud C HCMOJIb30BAHUEM MYJIbTUMEAUNHOIO
0o00opy10BaHUsl MO3BOJISIIOT A(DPEKTUBHO U HAIVISIAHO TMPEICTaBUTH COACPKAHUE
U3y4aeMoro maTepuaia, BbIIEIUTh U MPOWILTIOCTPUPOBATh COOOILEHHUE, KOTOPOE
HECeT MOYYHUTENbHYI0 HH(OpMAIMIO, MOKa3aTh €€ KIIOYEBBIE COAEPKATEIbHBIC
NyHKTBL. VICronb30BaHWE HWHTEPAKTUBHBIX DSJIEMEHTOB IMO3BOJISIET YCHUJIUTH
3¢h(HEKTUBHOCTH yOJTUYHBIX BBICTYIUJICHUH, SBJISTFOIITX CSI YaCThIO
poeCcCUOHANILHOM IESITEIbBHOCTH MIPETOo1aBaTelIs.

OunjaiiH-ceMHHAP — Pa3HOBUIHOCTH BeO-KOH(DEpEHIIUH, TPOBEACHUE OHJIANH-
BCTPEY WM Npe3eHTauni yepe3 HTepHeT B pexxuMe peanbHOro BpeMeHn. Kaxapii
U3 YYaCTHUKOB HAXOJUTCS Y CBOEr0 KOMITbIOTEPA (CPEACTBA CBS3H), @ CBSA3b MEXKIY
HUMH TIO/IJIepKUBaeTCs uepe3 HTepHeT MoCcpeICTBOM 3arpyKaeMoTro MPUIIOKEHUS,
YCTaHOBJICHHOT'O Ha KOMITbIOTEpE KaXKA0ro yyacTHuka (Zoom, Meet, Skype u np.).

Buneoxondepenuusi — ceanc BumeokoHpepenicssizu (BKC) — 310
TEXHOJIOTUSI MHTEPAKTHBHOTO B3aMMOJICHCTBHSI JIByX M 0ojiee Y4aCTHHUKOB
oOpa3oBaTenpHOTO Iporecca s oOMeHa HHGOpMalMe B peajbHOM PEKUME
BPEMEHU.

Wcnonb3yloTcss MHTEPAKTUBHBIE METObI OOYUYEHHUs: CUTYallMOHHBIC 3aJayH,
UCCJIEIOBATENbCKUI MeTOA 00y4YeHUsl, I€J0BbI€ UTPhl, TOATOTOBKA M MyOIuYHas
3amuTa pedepaTos.

JlabopaTopHble 3aHSITUSL SBIISIOTCS OJHUM W3 BaXXHEWITMX BUIOB y4eOHOM
paboOThI, COCTABJISIIOT OCHOBY TOJATOTOBKH CTYACHTOB IO JUCIUIUIMHE U
HarpaBjeHbl Ha (POPMUPOBAHHE y CTYACHTOB CHCTEMATHU3MPOBAHHBIX 3HAHWA U
HABBIKOB.

Brimonaenuto nabopaTopHOI paboThI JIOJDKHA MPEAIIECTBOBATh
caMoCTOsITeNIbHas paboTa ¢ JIMTEPAaTypHbIMU UCTOYHUKAMU U KOHCIIEKTOM JIEKIIUH,
MpU ATOM CIIeyeT OOpaTUTh BHUMAHUE HA TEOPETUYECKHUE BOMPOCHI MO TEMeE
3aHsATUA. [lepBOHAYANIBHO UIET OMPOC TEOPETUUECKOIO MAaTepUaia TEMbl 3aHSTHS.
3aTeM B psiJie BOMPOCOB MPEMNOIaBaTeNsl CIEAyeT CKOHIIEHTPUPOBATh BHUMAHUE Ha
OCHOBHBIX UJIESX TEMBI 3aHITHS. 3a1aBa€MbI€ BOIIPOCHI JOJIKHBI OBITh KOPOTKUMH
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¥ MaKCUMAaJIbHO MPOSIBIATH B CTYACHTAX UX COOOPA3UTEIHHOCTb.

JlabopaTopHble pabOTHI BBINOJHSIIOTCS B COOTBETCTBUM C TpeOOBaHUSIMHU
CTaHJapTOB U HOPM JabopaTopHOM npakTUKU. CTyAEHTHI JOKHBI 03HAKOMUTHCS C
1EJbIO U 33Jja4aMy paboThl, METOJIMYECKUMHU YKa3aHUSMU K JJAHHOU J1abopaTOpHOM
pabote, ammapaTypoil, mnpuOopamMu U pEaKTUBAMH, HEOOXOJUMBIMU IS
BBITIOJTHEHUS PaO0ThI. Pe3yIbTaThl BEIOJHEHHON paboTh 0(hOPMIISIFOTCS B paboueit
TETpaau Mo mpeasiokeHHoi dopme. Kaxaas BeimonHeHHas paboTa AOKHA OBITH
opopmiieHa MOKHBIM 00pa3oM U CllaHa MPEenoJaBaTeiio, MPOBOAUBIIEMY
71ab0paTOpHBIE 3aHATHUS.

TexHoJsiorusi 3J1eKTPOHHOTO oOy4YeHusi (peajuzyercs IMpU TMOMOIIU
AJIEKTPOHHON HH(pOpMauoHHO-00pa3oBatTenbHo cpeapl (DUOC) COI'Y mnpu
UCIIONB30BaHun  pecypcoB ObC, mnpu NOPOBEACHUM aBTOMATU3UPOBAHHOTO
KOMIBIOTEPHOTO TECTUPOBAHHUS U T. [I.).

Hcnonb3yroTces 0auibHO-PEUTHHTOBAsI CUCTEMA OIEHKH 3HAHUM, TEXHOJOTHUH C
IpUMEHEHHEM JIUCTAHIIMOHHOTO 00y4eHus Ha miardopme http://Ims.nosu.ru/.

IHpumeyanus:

- Bce Buzbl yueOHON pabOThl MOTYT IIPOBOJUTHCS TUCTAHIIMOHHO HA OCHOBE
JIOKJIbHBIX HOPMATHUBHBIX aKTOB.

- B messx peanmzanuy MHAWBHAYAIBHOTO IMOAX0Ja K OOYYEHHIO CTYICHTOB,
OCYIIECTBIIAIONINX YIEOHBIN MPOIIECC 110 MHIUBUAYAIbHOW TPACKTOPHH B paMKax
WHINBUIYAJIbHOTO pabodyero IIaHa, W3ydeHHE aHHOW JUCHUIUIMHBI MOYKET
OCYIIECTBIIATLCS Yepe3 WHAMBHIYaIbHBIC KOHCYIbTAI[MM MPEIoAaBaTelsi O4HO, B
Yachl KOHCYJIbTAIIM, MO 3JIEKTPOHHON MOYTe, a Takke ¢ ucnojb3oBanueM CisCO
Webex Meetings, mmatdopmbl auctaniumonHoro oOyudenus Moodle, nuunbI
kabuHet ctynenrta Ha nopraine COI'Y, apyrux snementoB DUUOC COI'Y.

7 YueOHO-MeTOAMYEeCKOE 00ecreYeHue CaMOCTOSITEIbHOM padoThl.

Llenpto camMoCTOATENBHON PabOThI CTYJIEHTOB ABISIETCS: (HOPMUPOBAHHE
CIIOCOOHOCTEH K CaMOCTOSATEILHOMY MMO3HAHUIO U O0YUYEHHUIO, IOUCKY JIUTEPATYPHI,
0000111eHHI0, OQOPMJICHUIO M TMPEACTABICHUIO MOIYYEHHBIX pE3YyJIbTaTOB, HUX
KPUTUYECKOMY  aHaJIU3y, TMOUCKY HOBBIX W  HEOPJAWHAPHBIX PEILICHUH,
apryMEHTUPOBAHHOMY OTCTaMBAaHUIO CBOMX MPEIJIOKEHUN, YMEHUN MOArOTOBKH
BBICTYIUICHUW U BEIEHUS JUCKYCCHU.

CamocrosiTesibHasi padora CTyACHTOB 1O JMCHMIUIMHE «XHMHYECKOE
MOIU(ULIMPOBAHNUE TMOBEPXHOCTH» CIIOCOOCTBYET Oosiee TIyOOKOMY YCBOCHHIO
U3yd4aeMoro Kkypca, GopMUpYeT HaBBIKM HCCIEIOBATEIbCKOM paboThl IO
npobiieMaM 0€30MacHOCTH YeJIOBeKa B cpefie OOMTaHUs, OPUEHTUPYET CTY/ICHTa Ha
YMEHUE TMPUMEHATh MOJYYEHHBIE TEOPETUUYECKUE 3HAHMS Ha TNPAKTUKE U
IPOBOAUTCSA B CIEIYIOIIMX BUAAX:

e [IpopaboTka JIEKIMOHHOTO MaTepuaa.

e [loxroroska k 1a00paTOpHBIM paboTaM.
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e [loaroToBka v MpeaCTaBICHHUE TOKIAIA0B.

e [loaroroBka M MpeacTaBICHUE MPE3CHTALINI.

e [loaroroBka k 3ayery.

Opranuszanus caMoCTOATEILHO padoThbI.

CamocTosTenbHass paboTa CTYJEHTOB MO JUCHUILIUHE «XHUMHUYECKOE
MOAU(PUITUPOBAHKIE TTOBEPXHOCTH» BKJIIOYAET BHITIOJHCHUE TOMAITHUX 3aJaHAN K
KKJ0MY J1a00OpaTOPHOMY 3aHSTHIO, K PyOEKHBIM TE€CTUPOBAHUSAM U K UTOTOBOMY
3a4eTy. 3allaHus COJEpkKaT YCTHYIO IMOATrOTOBKY IO TEOPETHUYECKHM BOIIPOCAM,
MOJTOTOBKY JIOKJIAJIOB K HEKOTOPHIM 3aHSTHUSIM 110 BHIOPAHHOW MJIM MPEJI0KEHHON
CTYJIEHTOM TeMe. J{71si moBbIlIeHHs 0aNIbHON OIIEHKHU 3a TEKYIYI0 paboTy CTYACHT
MOXET TpenctaButh pedepar. Tema pedepara BeIOUpacTCs CTYACHTOM
CaMOCTOSITEIbBHO M COOTBETCTBYET COJIEPKAHUIO CaMOCTOSITENIbHOM PaOOoTHI.
Joxmnanbl ¥ pedepat JOIKHBI COMPOBOKAATHCS MIPE3CHTAIIUEH IO TEME.

JlocTynn K METOJIMYECKUM MaTepuaiaMm JJisi 00ECIICUeHUs] CAMOCTOSATEIbHON
paboThl  CTYJEHTOB OOECleuMBaeT AUCTAHIMOHHAS  IUIOIIAJKa CHUCTEMBbI
«MOODLE http://Ims.nosu.ru/.

Kpurtepun popmMupoBaHusi OLEHOK NPH NMPeACTABICHUM T0KJIA1a
(pedepata)
CooO1eHue uin T10KIajJ COOTBETCTBYET MPEII0KEHHON TEME, UMEET BCTYILICHUE,
OCHOBHYIO YacTh U 3aKJt04eHue — 2 0.
Tema packpbiTa HOJTHOCTBIO, CTYJIEHT MPOIEMOHCTPUPOBAJ CIIOCOOHOCTH
aHAJIM3UPOBATh pa3HbIC TOUKH 3peHUs — 1 0.
CoobuieHue caenaHo ¢ coOI0ACHUEM HOPM COBPEMEHHOTO PyCCKOTO
JUTEPATYPHOTO SI3bIKA U C TIPEJICTABIICHUEM Tpe3eHTanuu — 2 0.
MakcumanbHOE KOJTUYECTBO 0aslioB — S.

CamocrosiTenbHast paboTa 107KHa HOCUTh CUCTEMAaTHYECKUN XapakTep, ObITh
WHTEPECHOM U MPUBJIEKATEIBLHOM JISI CTYICHTA.

Pe3ynbTaThl caMOCTOSATENBHON pabOThl KOHTPOJIUPYIOTCS MPENOAABATEIEM U
YUUTBIBAIOTCS TMpHU arrectauumu crygeHTta (3ader). Ilpu 3TOM mpoBoasTCs:
TECTUPOBAHHUE, SKCIPECC-ONPOC Ha JIEKIMOHHBIX M JAOOPATOPHBIX 3aHATHUSX,
3aciylIMBaHUE JAOKIJIA0B, IPOBEPKA MHUCbMEHHBIX paOOT U T.1.

MeToanuyeckue yKa3aHusl K CaMOCTOATeIbLHOM padore:

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

(2 ywaca. MopenupoBaHue KJIacTepoB W OJOKa MPOOJIEMHBIX BOIPOCOB.
JloManiHsist 3aroToBKa: KOHCIIEKT)

Lenu:

1. [Toka3aTh HCTOPUIO pa3BUTHS Merozaa XUMUYECKOTO
MOAU(PUITUPOBAHHUS.

2. Pa3o0paTh akTyaJIbHOCTh JAHHOT'O HANpPaBIICHUS B HAYKE.

3. Pa3o0paTh, Kakas IOJKHA CTOSITH 3ajlaya IMepei MCCIeI0BaTeNs MU B
00J1aCTH XUMHUYECKOT0 MOAU(ULIUPOBAHUSI.

IJIAH:

1. Xumuueckoe MOI[I/I(i)I/IIII/IPOBaHI/Ie — JIOTHYECKOC MPOAOJIDKCHUEC U PA3SBUTHUC
NJIEHU HOHHOI'O oOMeHa.
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2. Ucnonb3oBaHue €ro Jjisl HapaBJIE€HHOIO U3MEHEHUSI XUMUUECKUX CBOMCTB
MOBEPXHOCTH.

3. MoaudunupoBaHe MNOBEPXHOCTH KpeMHE3EMA.

4. Pemenue 3aJayd  3aKperUICHUsT HA  MOBEPXHOCTH  HOCHUTEJS
KOOPJIMHALIMOHHBIX COETMHEHHUM MEePEX0IHBIX METAJIIOB.

JIMTEPATYPA

1. XuMus IPUBUTHIX MOBEPXHOCTHBIX coeauHeHui. [lox penakmueii I'.B.
JIucuukuna. M.:@u3zmatiaut. 2003

2. AneckoBckuii B.b. Xumust TBEpAbIX BemecTB. M.: Breicmias mikona,

1978

TEMA No2: XuMus NPUBHUTHIX MOBEPXHOCTHBIX coeAMHEHU. OCHOBHBIE
MOHSATUS U TEPMUHOJIOTHUSI.

(2 uvaca. MopgenupoBaHue KiIacTepoB U OJioka MPOOJEMHBIX BOIPOCOB.
JlomariiHsist 3aroTOBKa: KOHCIIEKT).

HEJIN:

1. Pazo0paTh OCHOBHBIE OHITHS XUMHUH MOBEPXHOCTHBIX COCIMHEHUH.

IJTAH:

1.Cneunduueckre 0COOEHHOCTH XUMUU MPUBUTHIX COCTUHEHUI.

2. Hocutens (oaoxka, MaTpuIia).

3. CTpykTypHbIe (DYHKIIMOHAIBHBIE TPYTIIHL.

4. Mogudukarop. [IpuBUTHIN CIOM.

5. I[ImoTHOCTE IpUBHUBKHU. SIKOpHas rpynna. [loBepxHOCTHAs KOHLIEHTpAIUI.

JINTEPATYPA

1. XUMHUS TPUBUTHIX MOBEPXHOCTHBIX coenuHenuil. [lox penakmueii I'.B.
JIucnukuna. M.:@uzmatiaut. 2003

TEMA No3: «Cunte3 Hocutens. [IpakTuyeckue cooOpaxeHus» .

(8 uwacoB. MonenupoBaHue KaacTepoB M OJIOKa MPOOJEMHBIX BOIPOCOB.
JlomManiHsst 3aroTOBKa: KOHCIIEKT).

HEJIN:

1. JlaTp nipeicTaBlIEHNE O Pa3JINYHbIX MUHEPAIbHBIX HOCUTEIISX.

2. Pa3o0paTh BO3MOKHOCTh HCIOJIb30BaHUS MHUHEPAJIbHBIX OKCHUIOB B
Ka4eCTBE HOCUTEIIEH.

3. Onpenenuts 00IHE U CHICITHATBHBIC TPEOOBAHUS K HOCUTEIISIM.

4, Jate mnpencrtaBieHue 00 00JacTAX TNPUMEHEHUS XUMHUYECKH
MOAU(PUIUPOBAHHBIX BEIIECTB

S. [IpuBectn mnpuMepbl MPUMEHEHHUS Ha TMPAKTHUKE MOBEPXHOCTHO-
MOAU(PUIIUPOBAHHBIX BEIIECTB.

IJIAH:

1. MuHepasibHbIE HOCUTEIH.

2. XUMHUUYECKHE CBOMCTBA OKCUJIHBIX ITOBEPXHOCTEM.

3. OO6mue TpeOoBaHUS K HOCUTEIISM.

4, CrnenuanbHble TpeOOBaHUS K HOCUTEIISM

5. [ToBEpXHOCTh — MEXIUCHUIUIMHAPHBIA OOBEKT.

6. Cucrema «BEIIECTBO HA HOCUTEIIEY.

7. Hocurenn nns 3akpensienus pa3indHbIX COEIUHEHUN.
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TEMA Ned: «Bp16op HOCUTES»
(6 ywacoB. MonenupoBaHue KJIacTepOB M OJIOKa MPOOJIEMHBIX BOIIPOCOB.
JloMaIHsis 3ar0TOBKA: KOHCIEKT).

HEJIA:

1. [ToBTOPUTH TpEOOBAHUS K HOCUTEIIO.

[TJTAH:

1. OO6mue u crienuaibHbIe TPEOOBAHUS K HOCHUTEITIO.

2. MuHepanbHble OKCHJIbI, MCIOJIb3YyEMbIE B Kaue€CTBE HOCUTENS MJIs
XUMUYECKOTO MOAU(PUITUPOBAHUS

3. Metono0siorusi KOJUYECTBEHHOTO M3MEPEHUSI KHUCIOTHO-OCHOBHBIX
XapaKTePUCTHUK MTOBEPXHOCTH.

4, BapsupoBaHue CBOMCTB HOCUTEIIS.

S. VY nobHOE Hcciie1oBaHUE CTPYKTYPhl MPUBUTOTO CIIOS.

JINTEPATYPA

3. XUMHS IPUBUTBIX TOBEPXHOCTHBIX coenuHenuit. [lon penakuueii I'.B.

Jlucnukuna. M.:@uzmatiut. 2003

TEMA Nob5: «XuMus moBepXHOCTH OKCHIIOBY

(4 gaca. MonenupoBaHue KIACTEPOB W OJOKa MPOOJIEMHBIX BOIIPOCOB.
JloMamnHss 3aroToBKa: KOHCIEKT).

HEJIN:

1. JlaTh MOHATHE yIETBHON MOBEPXHOCTH.

2. Pa3oOpaTh, mnoueMy KpeMHE3EM HCIOJIB3YEeTCSI B XUMUYECKOM
MOAU(PUIIUPOBAHHH.

[JTAH:

1. VY nenbHas TOBEPXHOCTh U HOPUCTOCTb.

2. ®pakTanbl B XUMUHU OBEPXHOCTH.

3. Crpykrypa KpemHe3EMma.

4, THunbl CUIaHOJIBHBIX TPYII HA TOBEPXHOCTU KPEMHE3EMA U METOJIBI X
OIPENEIICHMUS.

JINTEPATYPA

1.XuMusT TpUBHUTHIX MOBEPXHOCTHBIX coeauHeHuil. Ilox pemaxuwmeit I'.B.
Jlucnukuna. M.:@uzmatiut. 2003

TEMA Ne6: «MonudukaTopbl TOBEPXHOCTH.

(2 ywaca. MopmenupoBaHue KiIacTepoB W OJOKa MPOOJEMHBIX BOIPOCOB.
JlomariHsist 3aroToBKa: KOHCHEKT, pedepartsl).

HEJIA:

1. JaTte nonsitue Mmoaudukaropa.

2. Pazo0pate TpeboBaHUs, NpeabsABIsIEMble K MOAU(PUKATOPAM.

3. Pa3zo0path npumepbl CUHTE3a MOAU(PUKATOPOB.

IJTAH:

1. 3amaua BeIOOpa MonuduKaTopa.

2. SkopHas rpynmna.

3. CuHTEe3 KpeMHUI OpraHu4ecKX MOIU(UKATOPOB.

4, Peakuuu ruipocusaHoB ¢ ofepuHaMU.

S. Peaknnn MeTamioopraHM4eCKuX COEAMHEHNN € TaJOT€HCUIIAHAMM.
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6. CuHTE3 ruapHUICHIIAaHOB

JIMTEPATYPA

1. XuMUs IPUBUTHIX MMOBEPXHOCTHBIX coenuHeHui. [1oa pemakmueii I'.B.
JIncuukmua. M.:@u3matiaut. 2003

TEMA Ne7: «MonudukaTopbl TOBEPXHOCTH.

(4 vaca. MonenaupoBaHue KIacTepOB W OJIOKAa IPOOJIEMHBIX BOIIPOCOB.
JlomarnHsis 3aroToBKa: KOHCIIEKT, pedepaTsl).

HEJIN:

1. [Tpo10KUTh U3yYeHrnEe MOAU(PUKATOPOB.

2. PazobpaTre  mpUHLMIBI  B3aUMOACWUCTBUA  MOAU(PHUKATOPOB  C
MOBEPXHOCTHIO HOCUTEIS.

[TJIAH:

1. MonuduiupoBanue KpeMHe3Ema OpraHNYECKUMHU 151
KPEMHUNOPIraHUYECKUMU COCIUHEHUSIMH.

2. MoaudunupoBanue KpeMHe3EMa PYHKIIMOHAIBHBIMU OPraHUYeCKUMU
COEIUHCHHUIMH ¢ 00pa3oBaHUEM CHCTEMEI cBsizeid Si-O-Si.

3. MeToa MMOOMIIH3ALINN.

4. Mexanu3m MOAN(PUIIMPOBAHUS TOBEPXHOCTH KpEMHE3EMa.

5. CrexroMeTpust B3aUMOJIEHCTBUS MOIU(PUKATOPOB C IOBEPXHOCTBIO.

6. MeTo NOBEpXHOCTHON COOPKHU.

7. CHHTE3 aKTUBHUPOBAHHBIX HOCUTEIIEH.

JIMTEPATYPA

1. XUMHS TPUBUTHIX MOBEPXHOCTHBIX coenuHenuil. [lox penakmueii I'.B.

Jlucnukuna. M.:@uzmatiaut. 2003

TEMA Ne 8 «OnoBooprannieckue u Gpochopopranndeckre MoauuKaTOPbI
MTOBEPXHOCTHY

(4 yaca. MopenupoBaHue KJIacTepoB W 0JoKa MPOOJEMHBIX BOIIPOCOB.
JlomariHsist 3aroToBKa: KOHCIEKT, pedeparTsl).

HEJIN:

1. PaccmoTpeTh  OJIOBOOPraHMYECKHE  COCINMHEHUS Kak  IpuUMep
UCIIOJIb30BAHUS B KaueCcTBE MoIu(HUKaTopa.

2. N3yuuth hochoHOBBIE KHCIOTHI KaK MpUMeEp MoaupuKaTopa.

[TJTAH:

1. O0BOOpraHUYECKUE COCAUHEHUS.

2. [IpocToii u neméBbIii cioco0 cuHTe3a MoaudUKaTopa.

3. ®ochoHOBBIE KHUCIOThI, MX CHHTE3 W NPUMEHEHHE B KaueCTBE
MoauduKaropa

JINTEPATYPA

1.XvuMusi TPUBHUTHIX MOBEPXHOCTHBIX coenuHeHuil. [lon pemakumen I'.B.
Jlucnukuna. M.:@uzmatiaut. 2003

TEMA No9: «lIpumeHeHHE TPUBUTHIX MOBEPXHOCTHBIX COCIWHEHUU B
KaueCTBE CEHCOPOBY.

(4 gaca. MopenupoBaHue KJIacTepoB W OJOKa MPOOJIEMHBIX BOIPOCOB.
JlomarrHsist 3ar0TOBKa: KOHCIIEKT, pedeparTsl).

LEJIA:
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1. JlaTh npeacraBiieHUE O CEHCOPax.

2. PazoOpate  mpumepbl NpPUMEHEHUS Ha MPAKTUKE IMOBEPXHOCTHO-
MOAU(UIIMPOBAHHBIX BEIIECTB B KAUE€CTBE CEHCOPOB.
[TJTAH:

1.Turmbl ceHCOPOB U MX KJIaCCU(PUKALIUSL.

2. DNEKTPOXUMHUYECKUE CEHCOPBI.

3. ONTUYECKHE CEHCOPBI.

4. MaccuyBCTBUTEIbHBIE CEHCOPBI.

5. buocencopsl

JINTEPATYPA

1. XuMus IPUBUTHIX IMOBEPXHOCTHBIX coennHeHun. [loa penakuumen I'.B.
JIucnukuna. M.:@uzmatiaut. 2003

2. AneckoBckui B.b. Xumus tBEpAbpIX BemecTB. M.: Bricmias mikona,
1978

3. MoaudunupoBaHHble KpEeMHE3eMbl B  COpOLMM, KaTalu3e U
xpomatorpaduu / [Tox pen. I'.B. Jlucuukuna. M.: Xumus, 1986. 248 c.

4, EpmakoB 1O.M., 3axapoB B.A., Ky3uenoB b.H. 3akpenneHnbie
KOMILJIEKChI HAa OKUCHBIX HOCUTEINX B Katanuse. HoBocubupck: Hayka, 1980.

S. Xaptnu @. 3akperuieHHbIE METaUIOKOMIUIEKCH. HoBoe mokoseHue
karanuzatopoB / [lep. ¢ anrn. nox pea. A.Jl. Ilomoraitno. M.: Mup, 1989. 360 c.

TEMA NelO: «IIpuMeHeHHEe NPUBUTHIX MOBEPXHOCTHBIX COCIWHEHUH B
KaueCTBE U30MpATEIbHBIX COPOECHTOB.

(2 waca. MouenupoBaHue KJIacTepoOB W OJIOKAa MPOOJIEMHBIX BOIPOCOB.
JlomariHsist 3aroToBKa: KOHCIEKT, pedeparTsl).

HEJIN:

1. Pa3oOparh mnpuMepbl TPUMEHEHUST Ha TPAKTHUKE TMOBEPXHOCTHO-
MOAU(UITUPOBAHHBIX BEIIECTB B KAU€CTBE COPOCHTOB.

IJTAH:

1. [Tpumenenue B copOIUu.

2. CopOuust 3 BO3IyXa.

3. CopOuust 3 BOJBI.

4, CopOrust U3 APYTUX CPe/.

JINTEPATYPA

1. XuMHS IPUBUTHIX MMOBEPXHOCTHBIX coenuHeHuu. [1on penakuueii I'.B.
JIucnuxkuna. M.:@uszmatiaut. 2003

2. AneckoBckuii B.b. Xumus tBEpabpIX BemiecTB. M.: Bricmasa mikona,
1978

3. MoauduuupoBaHHble KpEMHE3eMbl B COpOLMM, KaTajlu3e U
xpomarorpaduu / ITox pen. I'.B. Jlucuukuna. M.: Xumus, 1986. 248 c.

4, EpmakoB 1O.M., 3axapoB B.A., KysuenoB b.H. 3akpennennsie
KOMITJIEKCHI HAa OKUCHBIX HOCUTENSIX B Katanuie. HoBocubupck: Hayxka, 1980.

d. Xaptnu @. 3akperuieHHble MeTaUIOKOMIUIEKChl. HoBoe mokosieHue
karanuzatopos / [lep. ¢ aurn. mog pea. A.Jl. [lomoraitno. M.: Mup, 1989. 360 c.
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8.0ueHoYHBIE CpeAcTBA I TEKYLIero KOHTPOJIA yCIeBaeMOCTH,
MPOMEKYTOYHOM ATTECTANMH 10 UTOraM OCBOCHUS AUCUMILIHHBI.

JIns mpoBeAeHUs TEKYIIET0 W MTOTOBOIO KOHTPOJS HCIOJIB3YHOTCS
CJIEAYIOIINE OLICHOYHBIE CPEACTBA: MMCbMEHHbBIE JOMAITHUE 3a/IaHHS 10 BOIIPOCAM,
TECTOBBIE 3aJ[aHMsI, TOATOTOBKA U 3alIUTa pedepara.

dopma mpoBeJeHHSI UTOTOBOTO 3aueTa — ycTHasA. PesynpTupyromiie 6anibl
JUISL TIOJTyYEeHUs 3a4eTa ompenessitorcs B cootBercTBuM ¢ llomoxxennem COI'Y o
OQJIIbHO-PEUTUHIOBOM CHUCTEME OLIEHKH 3HAHUM CTYJEHTOB.

Bonpocul k pyoescnoit Konmpoavnou pabome
1 OcHOBHBIE OHATHS XUMHUH MIOBEPXHOCTHBIX coeuHeHui [1], c.14-18
Hocutens. Moaudukarop. [IpuBursiit cinoit [1], c.18-22

w N

TpeboBanus, npeabsBiasieMbie kK HocuTento. OO0mue TpedoBanus. CrenuanbHbIe
tpeboBanus [1], ¢.25-28

[IpumMeHeHne XuMUYEeCKU MOIU(PHUIIMPOBaHHBIX BemecTs [ 1], ¢.379-390
Boe16op Mozaenu st moguuuupoBanus [1], ¢.25-28

Hcnonp3oBanue KpeMHe3EMa B KauecTBe MOIOKKH. [1], ¢.38-49
Br16op mogudukaropa [1], c. 68-70

MeTtoaer MomgudunmupoBanus. UMmmobunm3zarus. [1], ¢.90-100

MeTtonbsl Mmonuduiuposanus. IloepxHoctHas coopka [1], c.105-116
10 V nenwpHas moBepxHocTb. [Topucrocts [1], ¢.31-33

11 3agaua BeiOOpa Mogudukaropa [1], c.68-70

12 Sxopnas rpynma [1], c.69-70

© 00 N O 01

13 CunTe3 kpeMHUHOpTaHnYeCKUX MoaudukaTopos [1], ¢.70-76

14 OnoBooprannyeckre MoauduKaTopsl moBepxHoctu [1], c.76-78

15 ®ocdopoprannueckue Mmoaudukaropsl mopepxuoctu |[1], ¢.78-81

16 B3anmoneiicTBre MOIU(PUKATOPOB C TOBEPXHOCTHIO HOcHTeNe. [1], ¢.88-90

17 MonuduimpoBanre HEAKTUBUPOBAHHOTO KpeMHE3EMa (PyHKIIMOHATbHBIMU
OpPTaHUYECKUMU COSMHEHUSIMH ¢ 00pa3oBaHueM cucteMsbl cBsizeit Si-O-Si [1], c.
88-90

18 Metoap! mogudumpoBanus. Ummoowmmm3arnus. [1], ¢.90-100

19 Mertoabl mogudunmupoBanus. IToBepxHocTHas coopka [1], ¢.105-116

20 CuHTe3 akTHBHUPOBAaHHBIX HOcuTenel [1], ¢.116-118

IIpuMepbI TECTOBBIX 3aJaHUH IJIsI KOHTPOJIsI 3HAHUI, MOATOTOBKH K
PYOEKHBIM aTTeCTANMAM

Hayxka 0 moBepXHOCTH - 3TO MPEAMET U3yUECHHUSI
XUMUHU
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buzuku
ounoJioruu
MEXTUCITUTUTMHAPHBINA 00BEKT

Cucrema "BenrecTBo Ha Hocutele"

HOBBIN MaTepuall

MIPOSIBIISIFOTCSI CBOMCTBA HOCUTEJIS
MPOSIBIISIFOTCSL CBOMCTBA IPUBUTOTO COCTUHEHUS

dukcanus aKTHBHOTO KOMITOHEHTA Ha TIOBEPXHOCTH HOCUTEJS OCYIIECTBIISIETCS 32
CUeT:

(bU3nYECKOro BO3ICUCTBUS

XUMHYECKOTO BO3JICHCTBHS

(bU3MYECKOT0 U XUMUYECKOTO BO3/ICUCTBUS

B kauecTBe HOCUTEIIEH YacTO HCIIOJIB3YIOT!
MHUHCPAJIBHBIC ITIOAJIOKKH
IMOJIMMCPHBIC MaTCPHAJIbI
OpPraHn4CCKHUC BCIUICCTBA

[IpenmMymiecTBO MUHEPAIBHBIX HOCUTEIIECH 3aKII0OYAOTCS B:
XUMHUYECKON CTOMKOCTH

BBICOKOM OKHCIIEMOCTH

pa3pylieHuu Mpu MOAUDUITIPOBAaHUHT

XUMHUYECKON HECTOMKOCTHU

XUMHUYECKHE CBOMCTBA TOBEPXHOCTHO-MOAU(DHUIIMPOBAHHBIX MAaTEPHAIIOB
ONPEIEIIAOTCA:

IIPUPOIOH 3aKPEILIEHHOTO COEIUHECHUS

IIPUPOION HOCUTEIIS

Bomnpocsl k 3auéry

1. XUMHSI TIPUBUTBHIX IIOBEPXHOCTHBIX COCAUHEHUM KaK 4YacTb HAayKu O
MOBEPXHOCTH. KpaTKuii HCTOPUYECKUN OYEPK.
2. OCHOBHBIE MOHATUS U TEPMUHOJOTUSA. XUMHSI TPUBUTHIX MOBEPXHOCTHBIX

coenuHenuid. Crneuuduueckue 0COOEHHOCTH XUMHUU MPUBHUTHIX TOBEPXHOCTHBIX
COEJIMHEHUMH.

3. XHUMUS TOBEPXHOCTH HOCUTENEM.

4, Bri6op HOocuTens, o0mue U crielaIbHbIe TPEOOBAHUS K HOCUTEIIO0. XHUMHUS
MOBEPXHOCTH OKCHJIOB.

5. VY nenpHas TOBEPXHOCTH M TIOPUCTOCTb.

6. Crpykrypa kpemHe3éma. CTpoeHHE TMOBEPXHOCTH KpeMHe3éMa. Turibl

CWJIAHOJIBHBIX T'PYIIIT HAa MOBECPXHOCTHU erMHGBéMa U MCTOAbI UX OIIPCIACICHUA.
1. XuMus IMOBCPXHOCTH OKCH A AJIFOMUHHA.
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8.  Xumus mNoBEpXHOCTH OKCHUJOB TUTAHA M LIUPKOHHUSL.

Q. XUMHMSI IOBEPXHOCTU YTIAEPOTHBIX MaTEPUATIOB.

10. Xumuueckoe MOAUPUIIUPOBAHUE — JOTHYECKOE MPOAOKEHHE U Pa3BUTHE
ujen MOoHHOro oOMmeHa. Mcmonb3oBaHue €ro Hjisi HANpaBIECHHOTO H3MEHEHUS
XUMHUYECKUX CBOMCTB MOBEPXHOCTH.

11. MoauduinmpoBaHue MOBEPXHOCTH KpeMHE3EMa.

12. Pemenue  3amayum  3aKpeIUICHUWsS  HA  TOBEPXHOCTH  HOCHUTEINS
KOOPAMHAIIMOHHBIX COSAMHEHUN MEPEXOIHBIX METAIIJIOB.

13. Cnenuduueckre 0COOCHHOCTH XUMHUHM TMPHUBUTHIX coeanHeHuid. Hocutenpb
(momnoxkka, matpuiia). CTpyKTypHbIE (PYHKIIHOHATBHBIE TPYIIIIHI.

14.  Mopuduxatop. [IpuButsiii cnoii. IlnoTHOCTS MpUBKBKH. SKOpHas rpymma.
[ToBepxHOCTHAsI KOHIICHTPAIHSI.

15. TloBepXHOCTh — MEXKIUCUUIUIMHAPHBIA 00BeKT. CHcTeMa «BEHIECTBO Ha
Hocutene». Hocurenu 1uist 3akpensieHus: pa3inyHbIX COSAUHEHUN.

16. MonauduimpoBanue MOBEPXHOCTH TBEPABIX TEIL.

17.  OcoOEHHOCTHM MOBEPXHOCTHBIX CBOWCTB TBEPABIX TEI  PA3NUYHOU
XUMHUYECKON TpUpoJbl. BiMsHME XMMHUYECKOTO COCTOSHUSI HMOBEPXHOCTH Ha
(duznyecKue 1 XUMUYECKHE CBOMCTBA TBEPBIX TEJL.

18. Metonpl MoaudUIMPOBAHUSA TOBEPXHOCTH: (u3nueckoe (JIerupoBaHUeE,
WOHHAs UMIUIAHTAIMsl, HAHECEHWE TOHKUX TUICHOK M TOKPBITUN) U XUMHUYECKOE
(u3MeHeHre (PYHKIMOHAILHOTO MOKPOBa) MOAU(PUIIMPOBAHUE.

19. Xwummueckoe  MoAM(UIIMPOBaHWE  TOBEPXHOCTH.  IpeboBaHHMs K
monudukaropam.  SkopHas Tpynmma W CTaOWJIBHOCTH  TTOBEPXHOCTHO-
MOIU(DUIIMPOBAHHBIX MATEPUATIOB.

20. IIpuBHTHIN CI0W — BOXKHEUIINN JIEMEHT XUMHUYCCKH MOAUPHUITTPOBAHHOTO
Mareprasia. CTpO€HHE PUBUTHIX CIIOEB.

21. PacnpeneneHue — OPUBUTBIX ~ MOJIGKYaZ B cioe.  JIByMEpHOCTS,
MaKpOMOJIEKYJISPHOCTh U MOAUPYHKIIMOHAIBHOCTh PUBUTOTO CIIOSL.

22. B3zaumHOe BIUSHHE PUBUTHIX MOJICKYJI.

23. 3agaua BeIOOpa MoauQUKaTOpAa.

24. CuHTe3 KpEeMHHI OpraHnuecKuX MOAU(GUKATOPOB. Peakinu rujpoCUIaHoOB C
oJiepuHAMH.

25. Peakuuu MeTaJUIOOPraHMYECKHUX COEIWHEHUH ¢ rajoreHcuiaHamu. CHHTE3
THJIPHUICUIIAHOB.

26. OnoBOOpraHWYECKHUE  COCAUHEHUS:  BBICOKOCEJICKTUBHBIE  COpPOEHTHI;
BapbUPOBAHUE CBOMCTB HOCUTEIS, YAOOHOE UCCIENOBAHUE CTPYKTYPhl TPUBUTOTO
CJI0sI; IPOCTOM U JeMIEBBIN CIIOCO0 cCMHTEe3a MoauduKaTopa.

27. ®ochoHOBBIE KHUCIOTHI, HX CHHT€3 M TPUMEHEHHE B KauyecTBe
Moau(uUKaTopa.

28. MoaudunupoBanue KpeMHe3EMa (PYHKIIMOHAIBHBIMA  OPTaHUYECKUMHU
COEIUHCHHMSIMH ¢ 00pa3oBaHUEM CHCTEMEI cBsizeii Si-O-Si.

29. Merog wumMmoOmnm3anuu. MexaHu3M MOIUMUIIUPOBAHUS TIOBEPXHOCTH
KpeMHe3€EMa.

30. CrexuomMeTpusi B3auMOJICHCTBUS MOJIU(UKATOPOB C TOBEPXHOCTHIO. MeToA
MOBEPXHOCTHOM cOOpku. CHHTE3 aKTUBUPOBAHHBIX HOCUTEIEH.
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31. Xwumumueckoe MOAM(UUMPOBAHHE  THIPOKCHIMPOBAHHBIX  HOCHUTENEH

METaJUIOPTaHUYECKUMHU  COCJAMHEHUSIMU — IYTh CHHTE€3a TeTEepPOreHHBIX
METaJUIOKOMILJIEKCHBIX KaTaJu3aTOPOB.
32. Ilpumenenue MOBEPXHOCTHO-MOIU(PUIIMPOBAHHBIX MaTepHUaoB:

CEJIEKTUBHbBIE COPOCHTBI, KaTaJIN3aTOPbl, HOHOOOMEHHHUKH, CEHCOPBI, HATIOJHUTEIH
IUIACTMACC, CTa0MIIN3aTOPBI U T. 1.

33. Tumbsl ceHCOpoB M HX Kilaccuukamus. DIEKTPOXUMHUECKUE CEHCOPBI.
OnTuyeckre ceHcopbl. MaccuyBCTBUTENIbHBIE CEHCOPBI. BUOCEHCOPBI.

34. Ilpumenenne B copommu. CopOius u3 Bo3ayxa. CopOuus u3 Boabl. CopOrus
U3 JIPYTUX Cpes.

35. TazoBas xpoMartorpadus. BricokoaddhexTrBHAS KUJIKOCTHAs
xpoMarorpadus. Monnas xpomarorpadus.

36. BricokoaddexTrBHAs KOMIUIEKCOOOpa3oBaTenbHass XpomaTorpadus MOHOB
MeTaisioB. [IpoMbliieHHass XpoMaTorpadusi.

IIpuMmepHbIe OMJIETHI

BUJIET Ne 1
1. XuUMus PUBUTBIX ITIOBEPXHOCTHBIX COCMHEHNM, KaK 4acTh HAYKU O
IIOBEPXHOCTH.
2. OCHOBHBIE MOHATHA XUMUYECKOTO MOAU(PUIIUPOBAHMSL:

«UMMOOUIN3ALINSY, KIIPUBUBKAY, «XUMUUECKOE MOAUDUIIMPOBAHUEY,
«HOCHUTECIIbY.

BUJIET Ne 2
1. OcHOBHBIC TOHATHS XUMHUYIECKOTO MOIU(PUITUPOBAHMS:
«MOTU(DUKATOPY, «IIPUBUTHIA CJIOW», «IJIOTHOCTh MPUBUBKIY, «IIOBEPXHOCTHAS
KOHIICHTPAITUS.
2. CrpykTypHble GYHKIIMOHATBHBIEC TPYIIIIBI, UX TPUPOIA
Bbuier Ne3
1. Crneunduieckue OCOOCHHOCTH XWUMHUHU TPUBUTHIX TMOBEPXHOCTHBIX
COCIMHCHUM: TBYMEPHOCTH, MAKPOMOJICKYJIIPHOCTD, MOTU(YHKITHOHATEHOCTD.
2. Br160p HOCHUTENS
buser Ne4

OO6mue u crienualibHbIe TPEOOBaHUS K HOCUTEIIO
VY nenbHasi TOBEPXHOCTh U MOPUCTOCTD

Bbuaert NesS
[TocTaHOBKA 3a/1a4M B XUMHUYSCKOM MOJIU(PUITIPOBAHUH
[IpakTrueckoe MpUMEHEHNE XUMHYECKU-MOIU(DUITMPOBAHHBIX BEIIIECTB

Bbuaer Ne6
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1. OcHOBHBIE TIOHSATHS XUMHUYECKOTO MOIUGMUIIUPOBAHUSL: «AMMOOUIH3AIUY,
«IPUBUBKAY», «XUMHUUECKOE MOTU(DUITNPOBAHNEY, «HOCUTEIBY.
2. Bpi6op HocuTens

9. YuebOHo-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecTieYeHHue M CHUTIMHBI

(MoayJin)

a) OCHOBHAs JTUTEpaTypa:

1.

Jlucnukun I'.B., XuMusi npUBUTHIX MOBEPXHOCTHBIX coenuHenuit / I'. B.
JIucuukun, A. FO. ®aneeB, A. A. Cepnan, IL.LH. Hecrtepenko, II. T.
Mumnranes, /. b. ®ypman - M. : ©DUSMATIIUT, 2003. - 592 c. - ISBN 5-
9221-0342-3 - Texcr : snektponnbii / ObC "KoncynpTanTt cryaeHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN5922103423.html
bapeioun  A.A., ®OuU3UKO-XMMHS HAHOYACTHUI[, HAaHOMATEPHAIOB U
HAHOCTPYKTYp : yudeO. mocobme / A.A. bapwibun, B.A. baxtuna, B.U.
Tomwmmun, H.I1. Tomununa - Kpacaospck : COVY, 2011. - ISBN 978-5-7638-
2396-7 - Texcr : anexktponHslid // DBC "KoHcynbTanT cTyaeHTta" : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785763823967.html
[Ipockypuna B.E, [I0BepXHOCTHBIE SIBICHUS U CBOMCTBA TUCTIEPCHBIX CUCTEM
: yueOHoe mnocobue / B.E. Ilpockypuna, FO.I'. TansmernunoB, A.A.

Konomnesa, A.f. TperbsikoBa, JI.M. Topcyes, E.M. Kynaruna - Kazans :
Mznarenscteo KHUTY, 2018. - 137 c. - ISBN 978-5-7882-2335-3 - Tekcr :
anexktpouHbit // OBC "Koncynerant crynmentra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785788223353.html

Mapdpun FO.C., TlepcrieKTUBHBIE BEIIECTBA, TEXHOJOTUU U MaTEpHUAIbI -
kpatkuii 0030p / Mapdun FO.C. - UBanoBo : MBaH. roc. XMM.-T€XHOJI. YH-T.,
2015. - 99 c. - ISBN -- - Texkct : anekrponnsiii / ObBC "KoHcynbTaHT
cTyaeHTa" : [caitT]. - URL :
https://www.studentlibrary.ru/book/ghtu_047.html

byanukos I' K., MoauduiimpoBanHbIe 31€KTPOIbI ISl BOJITAMIEPOMETPUHU

B xumuu, Ouonorun u meauimue / I'.K. bynuuxos, I'.A. Estiorun, B.H.
Maiictpenxko - M. : JlabopaTopust 3Hanuii, 2015. - 419 c. (MeTtoasl B XUMUK)
- ISBN 978-5-9963-2937-3 - Tekcr : anextponnbiii / ObC "KoncynbTant
cTyaeHTa" : [caitT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996329373.html

I'munka H.JI. OOmas xumus : yue6. nocobue - Mza.crep. - M. : KHOPYC,
2013. - 752c.

JlonoyiHuTENbHAS
7. AneckoBckuii B.b. Xumus tBEpabix Bemects. M.: Boiciuas mikosna, 1978
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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

8. MoaudunupoBaHHble KpeMHE3eMbI B cCOpOLIMH, KaTanu3e u xpomarorpaduu / [loxg
pen. I'.B. JIucuukuna. M.: Xumus, 1986. 248 c.

9. Epmakos [0.U., 3axapos B.A., Ky3neno b.H. 3akpemnieHHbIe KOMIUIEKCHI Ha
OKHCHBIX HOCUTENAX B Katanu3e. HoBocubupck: Hayka, 1980.

10.Xaptiu @. 3akperieHHble METaUIOKOMILIEKCh. HOBOE MOKOIeHnEe KaTaan3aTopoB
/ Ilep. ¢ aurn. nox pex. A.Jl. Ilomoraitno. M.: Mup, 1989. 360 c.

IIporpammHuoe obecnieuenne u UHTEpHET-pecypcehl
ObecrnieueH A0CTyNm K COBPEMEHHBIM NMPOQPECCHOHANBHBIM 0a3aM JaHHBIX,

MH(OPMAIMOHHBIM CITPABOYHBIM U MTOUCKOBBIM cucTemaM (Oubnunoreka COI'Y):

1. DnextponHas Oubnmoteka nuccepraumuu u aBropedepatoB PI'b (BBJ PI'B)
(https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oudnuoreka online» (https://biblioclub.ru).
3. OBC «HayuHas anexTponHas 6ubanoteka eLibrary.ruy (http://elibrary.ru.)
4. YuusepcanbHas 0a3 manubix East View (https:/dlib.eastview.com). Jlorus:
Khetagurov; ITaposb: Khetagurov
5. OBC «KoHncynpTaHT cTyaeHTay. http://www.studentlibrary.ru
6. ObC «OpaiiT» - oOpa3zoBarenbHasi cpefa, BKIIOYAIOMIAs BUPTYaJIbHBIN
YUTAIbHBIA 3271 YYEOHMKOB M y4€OHBIX MOCOOMII OT aBTOPOB W3 BEAYIIMX BY30B
Poccuu o BceM HampaBlIeHHSIM | crienraabHocTsaM (WWW.biblio-online.ru)
7. NudopmanmonHo-nipaBoBoit mopran «["apant» (http://www.garant.ru/).

8. CnopaBouHas MpaBoBas cucTtemMa KoncynbTant [Lmroc

(http://www.consultant.ru/ ).

DJIEKTPOHHBIE pecypchl, 00eceYnBaoIMe Pean3anuio 00pa3oBaTeJbHbIX IPOrPaMM
®PI'BOY BO «CeBepo-Ocerunckmii rocyrapcrseHHblii yHusepeuter nmenu Kocra
JleBanoBu4a XerarypoBa»

Ne HanmeHoBaHMe INeKTPOHHOro MpuHagneXHOCTb Appec caiita
pecypca
1 | 9BC "YuuBepcurercKas CropoHHss http://www.biblioclub.ru
oudanorexa Online"
2 DJIeKTPOHHAasi OM0JIHOTEeKA CropoHHsis https://dvs.rsl.ru

nuccepraumii PTB (OBJI PI'B)

3 DJIeKTPOHHAasi OM0JIHOTEKA CropoHHsis http://www.studmedlib.ru/

«KoHCYyJIBTaHT CTYAeHTa)»

4 YHuBepcaiabHas 6a3a JaHHBIX CropoHHss dlib.eastview.com

«East-View»

Hay4nast 3/1eKTpOHHAsA CropoHHsis http://elibrary.ru

5 oudamoreka eLibrary.ru

Bba3a nanHbIX

«IBC elibrary
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DJleKTPOHHAsA OMOIUOTEKA

«fOpaiim»

CropoHnHsis https://www.biblio-

online.ru/

CoBpemMeHnHbIe podeccuoHAIbHbIE 0a3bI

JAHHBIX, HH(POPMALIMOHHBbIE CIIPABOYHbIE

CUCTEMBI, 3JICKTPOHHLIE 06pa30BaTeJILHLIe PeCypChI

. Hanorexnosorumu.
DiekTpoHHBIH pecypc]: http://nano-info.ru/

S gPhwedE

Caiit 0 HaHoTexHoNOrUsAX B Poccuu [DnexkTponnslii pecypc]: http://www.nanoware.ru/
HanorexHomorndyeckoe coo0I1IecTBo [ DIeKTPOHHBIN pecypc]: www.nanometer.ru

HNHTepHeT-)XypHaI 0 HAHOTEXHOJOTUAX. [ DNeKTpOHHBIN pecypc]: http://nanodigest.ru/
HayuyHo-uHdopMannoHHbIH

nopranin o HaHOTCXHOJIOTHUAM

ttp://www.elib.nwpi.ru - snexrponnas 6udarorexka COI'Y

9. MaTepI/laJIBHO'TeXHI/I‘leCKoe odecneuyeHue JAUCHHUIIIIMHBI

HanmeHoBaHue moMemieHuH I IPOBECHNS BCEX BUAOB
y4eOHOIl [eATeNbHOCTH, MNPEIyCMOTPEHHOH y4eOHBIM
IUTAHOM, B TOM YHCJIE€ TIOMEIIEHUS [T CaMOCTOSTeIbHON

Anpec (MECTONOIOKEHUE) IOMEIIEHUH I
MPOBEJICHUSI BCEX BUJOB YU€OHOW ESTENbHOCTH,
NPeyCMOTPEHHOH y4eOHBIM TUIaHOM (B cilydae

JIEKIMOHHOTO THIIA, CEMHUHAPCKOTO THIA, TPYIIOBBIX U
HHIUBUIYATBHEIX KOHCYJIBTAIIMH, TEKYIIETO KOHTPOJIS
MPOMEKYTOYHOM aTTECTAIMH, & TAKKE CAMOCTOSITEILHON
paboThl OOYJAOIIMXCS: MPEMOJaBaATENbCKHUI CTOM, CTYIL,
CTOJIBI M CTYJIbS JUTs 00yYaroImuxcs, kademapa.

O6GopynoBanue: VHTepakTHUBHOE  MYJIbTHUMEIUHHOE
obopymoBaHue (oCKa, TPOEKTOp), TEPCOHATBHBIN
KOMIIBIOTEP B KOMIUIGKTE €  [POTPAMMHBIM

obecrieyeHrEM, BEIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B
JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIHEHYIO
cpeny COI'Y.

IIporpammuoe obecneuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cucrema tectuposanuss Sunrav WEB Class
(beccpounoe T10); IIporpamMmHOe obecredeHue s
penakTupoBaHMsA XuUMHUYecKuX (opmyn Isis Draw
(beccpounoe I110); KoncynsranT mitoc; Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHHUM «Antunnaruat.BY3»;
IIporpamma nnst O9BM «baHk BOIPOCOB AJIsE KOHTPOJIS
3HaHWi»; Cisco Webex; MOODLE; neMoHCTpalliOHHBIC
1 y4eOHO-HarJsiiHbIe 10co0usl (BHIACOIPE3CHTALHS).

paboTHI, c yKa3aHHEM TIepeYHS OCHOBHOTO | peanu3aiuy 00pa30BaTeIbHON POTPaMMBI B CETEBOM
o0opynoBaHus, yueOHO-HATTIAHEIX ~ mocobouid  w| (opMe OTIONHUTEIPHO YKAa3hIBACTCS HANMEHOBAHHUE
HCIIOJIE3YEMOT0 TIPOTPaMMHOTO 00eCTIeYeHHUS OpTaHU3aIH, C KOTOPOH 3aKJIF0UEH JOTOBOP)
Y4eOHpIE ayoUTOpUW [UIA  TPOBEOCHHUSA  3aHITHU Poccuiickas @enepannms, 362025, Pecrrybimka

CesepHas OceTust — Ananus,
ropox Brnannkaskas,
yi1. Barytuna, mom 44-46,
yueOHbIit kopryc Ne 7,
ayna. Ne 606

JlabopaTopuu: KOMITBIOTEPHBIC KIIACCHI JJIS IIPOBECHHUS
TEKYIIEr0 KOHTPOJIA M MPOMEKYTOYHOW aTTECTAIlNH, a
TAKXKE  CAMOCTOSATENBHOH  paboThl  00yYarOIIUXCS:
MPENOaBaTeIbCKII CTON, CTYJ, CTOJNBI M CTYJbS IJIS
oby4aromuxcs.

O6GopynoBanue: VHTepakTHUBHOE  MYJIbTHUMEIUHHOE
obopymoBaHue (IOCKa, MPOEKTOP), KOMIBIOTEPHI IS
KOMITBIOTEPHOTO KJlacca B KOMILIEKTE - C MPOrPaMMHBIM
obecrieueHneM, BEIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B
AIEKTPOHHYIO “H(OPMAITMOHHO-00pa30BaTEILHYIO
cpeny COI'Y;

IIporpammuoe obecneuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cucrema Ttectuposanust Sunrav WEB Class
(beccpounoe T10); IIporpamMmHOe obecriedeHue is

Poccwuiickas @enepanns, 362025, Pecnydnmka
Cesepnas Ocerus — Ananus,
ropox Brnannkaskas,
yi. Baryruna, nom 44-46, yaeOnslit koprryc Ne 7,
aya. Ne 614
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penaKkTUpoBaHus XuUMH4Yeckux Qopmyn Isis  Draw
(beccpounoe I10); KoncynsranT mmtoc; CucreMa moncka
TEKCTOBBIX 3aMMCTBOBAaHUH «AnTtumnaruat.BY3»;
IIporpamma it 3BM «baHK BOTPOCOB ISl KOHTPOIIS
3HaHui»; Cisco Webex; MOODLE; neMoHCTpalinoHHBIE
1 y4eOHO-HATISJHBIe TOCOOHs (BHICOTIPE3CHTAITHS).

bubnuorexka, B TOM 4YHCIIE YHTAJBHBIM 3aj. CTOJBI MU
CTYJBS UTSI 00YJAIOIINXCS, KOMITBIOTEPHI B KOMITIEKTE —
C TpOrpaMMHBIM OOECHEYeHHEM, BBIXOAOM B CETh
WHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBatenpHyto cpeny COI'Y

IIporpammuoe obecnieuenue: Windows 7 Professional;
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; KoncymnsrauTt
wrtoc; [apant; Cisco Webex; MOODLE.
OBC»YHuBepcuteTcKas oubnuoreka ONLINE»
https://biblioclub.ru

9BC «KoHcynbTanT CTYyJICHTa»
http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

OekTpoHHas oubmoTeka JCCepTaLUH u
asropeteparos PI'B(3B/] PI'B) https://dvs.rsl.ru
OBbC"YHuBepcuTeTcKas oubnnoTeka ONLINE"
https://biblioclub.ru

OBC «Hayunas smektpoHHas Ombnmoreka eLibrary.ru»
http://elibrary.ru.

Poccuiickas @enepanus, 362025, Pecrrybimka
Cesepnas Ocerus — AnaHus,
ropoj Brnaaukaskas,

yi. Lleperenn/Baryruna, oM 16/19, yaeOHbIit Kopiyc

Ne 6

Jlabopatopust DU3NKO-XMMHUYECKHX METOAOB aHAIN3a
JUIL TIPOBEJICHMS HAYYHO-HCCIIEIOBATEIbCKOM pPabOTHI,
KypCOBOTO IIPOEKTUPOBAHUS, BBIIIOJHEHUS BBIITYCKHBIX
KBaJIN(UKAIMOHHBIX pabor, TPYIIIOBBIX u
WHJIMBHIYaJIbHBIX KOHCYJIbTAI[MH: IPENoAaBaTeIbCKUI
CTOJI, CTYJI, CTOJIBI M CTYJIbSI ISl OOYYarOIIXCS.
O6opynoBaHue: IlepcoHanbHBIA ~ KOMIBIOTEP B
KOMIUIEKTE C MPOTrPaMMHBIM O0OecTie4eHHEM, BBIXOJIOM B
ceTb IHTepHET ©  [OCTymOM B  DJIEKTPOHHYIO
HHpOpPMAHOHHO-00pa3oBaTebHy0 cpeay COIY.
IIporpammuoe obecneuenue: Windows 7 Professional;
Office Standard 2016; WIinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema tectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammHOe obOecredeHue st
penakTupoBaHus XuMHueckux ¢Gopmyn Isis Draw
(beccpounoe I110); KoncynsranT mitoc; Cucrema noucka
TEKCTOBBIX  3aMMCTBOBaHMI «AnTtumiaruat.BY 3,
IIporpamma it 3BM «baHK BOTIPOCOB ST KOHTPOJIS
3Hanwmit»; Cisco Webex; MOODLE; neMoHCTpanimoHHbIE
1 y4eOHO-HarJsITHbIe TTOcOoOus (BUACOMPE3SHTAIINS).
JlaGoparoproe obopynoBaHue: ATOMHO-
AGcopOIMOHHBIN CIEKTPOMETP MI'A-1000 c
aBTOCEMIUIEpOM — | 1mIT.

[Tnamennstit poromerp GI1A-2-01 30M3 — 1 mt. Becs
nabopaTopHsble 31ekTpoHHsle BMS5101 — 1 .

pH-metp 150 MM — 1 mr. Memanka MarHuTHas ¢
nogorpesoM I1D 6110 — 1 mr. Peppakromerp NPD-

454b2M (c moacBeTKOW M JOM. MmKajmoi) — 1 1mT.
Nukybatop-CO2 491 MCO-5AC, nnanason +5 C mo +50
C, Sanyo - lmr. Cucrema MHKPOBOJIHOBas

npobonoarorosku MC-6 — 1 mr. CnekrpodoromeTp
«I12-5400Y D»-1 mit.

Konnykromerp mopratuBHeii OHAUS ST300C-B — 1
IIIT.

Poccuiickas @enepanus, 362025, Pecrrybnmka
CesepHas OceTust — Ananus,
ropoj BrnagnkaBkas,
yi. Barytuna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 607A
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

Jlabopatopuss OOmieli ¥ HEOPraHUYECKON XUMUU IS
MPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA,
Ta00paTOPHBIX 3aHSATHH, KypCOBOTO TPOEKTHPOBAHUS
(BBIIOTTHEHNST ~ KYPCOBBIX ~ paboOT), TPYHIOBBIX U
WHIUBHIYaIbHbBIX KOHCYJIbTaIHH, a TaKxe
CaMOCTOSTENTFHON paboTsI 00yJaromuxcs:
MPETNOIAaBATENbCKUI CTOJM, CTYJ, CTOJBI M CTYJIbS IJIS
00yJaroImuxcs, JJabopaTOpPHBIE CTOJIBI, KIIACCHAS JOCKA.

OOopyznoBaHue: WHTEPAKTHBHBIH  MYJIbTUMEIUAHBIN
KOMIUIEKC (IPOEKTOp, JOCKa), HOYTOYK, KOJIOHKH,

MepPCOHATbHBIN KOMITBIOTEP c MIPOrPaMMHBIM
obecrieueHneM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B
INEKTPOHHYIO nH(pOpMaMOHHO-00pa30BaTENbHYIO
cpeny COI'Y.

IIporpammuoe obecneuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema TtectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpamMmmHOe oOecredeHue s
penaktupoBaHus Xxumuueckux (Gopmyn Isis Draw
(beccpounoe I110); KoncynsranT mmtoc; CucreMa noucka
TEKCTOBBIX  3aMMCTBOBaHUM «Antumiaruar.BY3y;
IIporpamma g OBM «baHk BONpOCOB ISl KOHTPOJIS
3Hanuiy; Cisco Webex; MOODLE; neMoHCTpaliOHHbIC
1 y4eOHO-HAT TSI THBIC TTOCOOHS (BUICOTIPE3CHTALIHS).
JlabopaTtopHoe obopymoBaHue: YueOHO-Tab0OpaTOPHBIHA
Komruieke "OOmas 1 HeopraHndeckas XuMus"' — 2 IIT.
[ka¢ BEITSDKHOM ¢ moaBogoM Boxel 1IIB HBK - 2 mit.
pH-metp-MummBoIET™METp «pH-150MW»- 2 10T
pH-merp-mummmBobT™METp  «pH-150MA»- 1 .
Kanopumerp "Oxcmepr O001K" — 1 mr. Becn
aganutndeckue SHINKO HT 84CE - 1 mrT.
Konaykromerp «3Oxcnepr -002-6H» -1 mr. Ilkad
cymuibHbIH SNOL - 1 .

Memanka marautHag [13-6110 ¢ momorpeBom - 1 miT.
Becsr anexrponnsie EK-300i -1 mit. Becsr maboparopHsie
BM5101 -1 wt. Mukpockon «buonam» -1 wr. Boasnas
Oanst — 1 mT.®otomerp poroanekrpuueckuit KOK-2 — 1
mrt.@otomerp QoTosmekrpuaecknii KOK-3-01- 1 .
Honomep M-510 cranpaptueiii — 1 wt. HarpeBarenbHas
wmta ES-H3040 — 1 mt. CeTeBoit BcTpsixuBaTenb- 1 miT.
IMorennmomerp P-307- 1 tr. Becbr «CAS»- 1 .
Tepmocrar TC/120 CITY- 1 wr. Henrpudyra OITH -3- 1
HIT.

Poccuiickas @enepanus, 362025, Pecybinka
Cesepnas OceTust — Ananus,
ropox Brnagukaskas,
yi. Baryruna, mom 44-46,
yaebHbIi Kopiryc Ne 7,
aya. Ne 609
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