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[lporpamMma cocTaBiena B COOTBETCTBHM ¢ (DeIepaibHBIM rocyaapCTBEHHBIM
00pa3soBaTe/IbHRIM CTAHAAPTOM BBICIETO0 O0PA30BAHUA — OaKalzaBpuar [0 HANPAB/ICHHIO
04.03.01 Xumus, yTeepixIeHHLIM MpHKazoM MuHACTEpCTBA 00pa3oBanus W Hayku Poccuiickoil
®enepammu ot 17.07.2017 N671, yueSHBIM NIaHOM NMOAIOTOBKM Gakaiaspa Mo HaNpapIeHHIO
04.03.01 Xumus, yTsepkAeHHBIM yueHbiM coBerom GIBOY BO «COT'Vy» ot 29.04.2021 rona,
npoTokon No 11.

CocraBuTenb: K.X.H., J10LUeHT Araepa @©.A.

PaGouas nmporpamma oGcyk/icHa Ha 3acelaiii Kadbenpsl 00LIeH W HeOPraHUIecKoit XHMUK
(nporokon Ne 8/20-21 ot «18» mapra 2021 r.)

3ae. kadeapoii é) Cumeonum 1.1

OnoOpena cosetom dakyapTeTa XUMUH, OHOIOrHHM U BHOTEXHOIOIHH
(nporokos Ne 8/20-2] o1 «25» mapra 2021 r.)
[Ipeacenarens cosera pakyneTera > 7 Araesa @.A.

Padouan npozpamma OHCHURJUHbI HPUHANN 6 COCHIAGE OCHOGIHON IPOdeccuonaibHol
odpazosamensiol npospanmsl petienues yueno2o cosema Hpomorxoa Ne 11 om 29.04.2021,

Vimsepacoena npurazom pexkmopa Ne 106 _om 30.04,2021.




1. Ctpykrypa, u 0011asi TPYA0€MKOCTh AU CHUIINHBI
OO6u1ast TPy10EMKOCTh AUCHHUILIAHBI COCTABIISIET 2 3a4E€THBIX eauHull (72 yaca).

Ounas ¢opma oOydeHus

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. Iles i1 ocBOEHHUSI AMCIHUILIMHBI

[Iporpamma IUCHUIIIUHBI «XUMUYECKOE MOIUMUIIMPOBAHUE TOBEPXHOCTU
BKJIFOYA€T OCHOBHBIC MOHSATHSA M 3aKOHBl XMUMUU MOJU(DHUIIMPOBAHHBIX COCIUHECHUA,
OCHOBHBIC  BHJIBI ~ HOCUTEJNEM H  MOIU(PHUKATOPOB, OCHOBHBIE  CIOCOOBI
MOAU(UITUPOBAHNS, HCCICIOBAHUE MPOMOJAU(PHUIIUPOBAHHBIX BEIIECTB METOIAMH
(U3UKO-XUMHUYECKOTO aHaM3a, OCHOBHBIC obnacTu IPUMCHEHUS
MOAU(PHUITUPOBAHHBIX BEIICCTB.

[Iporpamma mpeaHa3HadyeHa IS CTYACHTOB (akyiabTeTa XMMHH, OMOJIOTHU U
OMOTEXHOJIOTHH, HAITPABJICHUS TTOJATOTOBKHU « XHMHUSD).

[{enssMu OCBOCHUS AUCITUTUTMHBI SBIISTFOTCS:

- [lonmydenrie HOBBIX CBEACHHI 0 crioco0ax pa3paboTK HOBBIX (DYHKITMOHAIBHBIX
U KOHCTPYKIMOHHBIX MaTepuanoB; (26.006 IIpodeccuoHaabHBI CcTaHIAPT

«Crnenuanuct mo  pa3paboTKe  HAHOCTPYKTYPUPOBAHHBIX  KOMIO3UITMOHHBIX
3



MaTE€pUaJIOB», YTBEPKICHHBIM NPUKA30M MuHucTepCcTBa TpyAa M COLMAIBHOU
3anuThl Poccuiickoit denepanuu ot 8§ centsaops 2015 r. Ne 6041 (3aperucTpupoBaH
MunuctepctBoM toctunimu  Poccuiickori  ®deneparuun 23 centsadps 2015 1.,
peructpanroHHbI No 38984);

-IIOHUMAHHUE COBPEMEHHBIX MTPEACTABICHUI O CTPOCHUH U CBOMCTBAX HEOPTraHUYECKUX
BEIIECTB, SBIISIIONIUXCS OCHOBOM Il MOAMGUIMPOBAHUS (HOCUTENEH); M3y4CHHE
OPTraHUYECKUX COCAUHEHUN, KOTOPhIE MOXKHO UCIIOIb30BaTh ISl MOAUDUIIMPOBAHUS;
BBIDA0OTKAa  SKCIIEPUMEHTAIbHBIX  HABBIKOB, HEOOXOAMUMBIX  JJIsI  CHUHTE3a
HEOPTaHUYECKUX BEIIECTB C Pa3BUTOM MOBEPXHOCTHIO, IMOHMMAHUE METOJI0B
XUMHYECKOTO Moaudurupoanus(40.011 [TpodeccronanbHbBIM CTaHIapT
«CrenuanucT MO  HAay4YHO-HCCIENOBATENbCKMM M OIBITHO-KOHCTPYKTOPCKHM
pa3paboTkamM», YTBEP)KICHHBIH MpUKa3zoM MUHHUCTEpCTBA TpyJda M COLHUAIBLHOM
3amuThl Poccuiickoit ®deneparuu ot 4 mapta 2014 r. Ne 1211 (3apeructpupoBaH
MunucrepctBoM roctuiuu  Poccuiickon  ®enpepanmun 21 mapra 2014 1.,
peructpanuoHHbIil Ne 31692).

3. Mecro nucuuminnbl B ctpykrype OIIOII 6akanaspuara 04.03.01 Xumus.

HucuumirHa «XUMUYECKOe MOAU(PUIIUPOBAHUE IMOBEPXHOCTU» OTHOCUTCA K
JTUCIUIUIMHAM TI0 BBIOOPY 4YacTH, (opMUpyeMOW yYacTHHKaMU 0Opa3oBaTENIbHBIX
ornomenuit b1.B.JIB.05.02. Jlns u3ydeHus TaHHOTO Kypca HEOOXOAMMBbI 3HAHMS,
YMEHHUSI M KOMIIETECHUMH, MOJYYEHHBIE CTYJICHTaMU MPH H3YyYCHUHU JUCLUILUINH
«Heoprannueckass xumus», «AHAIUTAYECKAS XUMHS», «OpraHuyeckas XAMUS»,
«Duznueckas XuMus» y4eOHOTO IlaHa MOATOTOBKH OakallaBpOB IO HAIMPAaBJICHUIO
04.03.01 Xumus.

TpeboBaHUs K BXOJHBIM 3HAHUSIM O0YyYaIOIIUXCS:

J171st oCBOEHUS TAHHOM TUCIUTIIMHBI HE0OXO0IMMO BJIaJICHUE TPEIBAPUTEIHLHBIMU
KOMITETCHIIUSIMH, TPUOOPETCHHBIMU B PE3yJbTaTe OCBOEHUS TMPEIIIECCTBYIONUX
JTUCIUIUIMH y4eOHOTO TUTaHa TOATOTOBKM OakanaBpa mo HampaieHuto 04.03.01
Xumus («Heopranmueckast xummsi» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-3;
OIIK-5; OIIK-6; «Amnanutnueckas xumus» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2;
OIIK-4; OIIK-6; «Oprannueckas xumus» -YK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-
6; YK-6; OIIK-5; OIIK-2; OIIK-3; «®usnueckas xumus» - YK-8; OIIK-1; YK-4; VK-
1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OIIK-4):

YK-1. Cnocoben ocymecTBIATh MOUCK, KPUTHYECKUW aHaIU3 U CHUHTE3
uH(pOpMaIH, MPUMEHSTh CHCTEMHBIN MOAXO/ 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, UMEIOIINXCS PECYPCOB U OTPAHUYCHU;

VYK-4. CnocobGeH oOCyHEeCTBISATh JI€OBYI0 KOMMYHHMKAIMI0O B YCTHOM U
MUCbMEHHOW (opmax Ha TocymapcTBeHHOM si3bike Poccuiickoit ®deneparuu u
MHOCTpaHHOM(BIX) sI3bIKE(aX);



VYK-8. Cmnocoben co3naBath M MOAJEPKMBAaTH O€30MACHBIE  yCIOBUS
KU3HEJEATEIbHOCTH, B TOM YHKCJIE TPU BOSHUKHOBEHUHU UYPE3BbIYANHBIX CUTYAIUH;

OIIK-1 Crnocoben aHamu3uUpoBaTh W HHTEPIPETUPOBATH  PE3YyJIbTAThI
XUMHUYECKUX IKCIIEPUMEHTOB, HAOIIOCHUN 1 U3MEPEHUM;

OIIK-2 CnocoGeH mpoBOJIUTH C COOIIOJIGHMEM HOPM TEXHHMKH O€30MacHOCTH
XUMHUYECKUHN SKCTIEPUMEHT, BKIIIOUasi CHHTE3, aHAIN3, U3YUYEHHE CTPYKTYPhI U CBOMCTB
BEILECTB U MAaTE€pPUAJIOB, UCCIIETOBAHNUE MPOLIECCOB C UX YYACTUEM;

OIIK-3 Crioco0eH NpUMEHSTh pacye€THO-TEOPETUUECKUE METOJIBI ISl H3yUEHHUS
CBOMCTB BELIECTB M IPOLIECCOB C UX YYACTHUEM C HUCIIOJIb30BAHUEM COBPEMEHHOMU
BBIYHMCIIUTEILHON TEXHUKH;

OIIK-4 CrnocobOeH TuIaHUPOBaTh pabOThl XMUMHUYECKON HAampaBiIEHHOCTH,
o0pabaTbiBaTh U UHTEPHPETUPOBATH MOJYUYEHHBIE PE3yJIbTaThl C HCIOJIb30BAHUEM
TEOPETUUYECKUX 3HAHUM W TPAKTUYECKUX HABBIKOB PEUICHUS MATEMaTUYECKUX M
bu3nUecKux 3aaay;

OIIK-5 CnocobeH MCcnoJib30BaTh CYLIECTBYIOIIUE MPOTrpaMMHBIE MPOAYKTHI U
nHpopMaliMoHHble 0a3bl JIAHHBIX JUIS pelleHus 3a7ad4  NnpodecCUOHATBHOM
NESATEIbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON O€30I1aCHOCTH;

OIIK-6 CrnocobeH mpeAcTaBisITh pe3yiabTaThl CBOeH pabOThl B YCTHOM U
MUCbMEHHOW (OpME B COOTBETCTBHUM C HOPMaMd W TpaBWIaMH, NPUHATHIMUA B
1po(hecCHOHATILHOM COOOIIECTBE.

JlaHHas JOUCHMIUIMHA TOTOBUT CTYJEHTOB K BBIMOJHEHUIO BBITYCKHOM
KBIM(PUKALMOHHON pabOThI, JOMOJIHSAET 3HAHUS O COBPEMEHHBIX METOJIaX HAYYHBIX
HCCJIEIOBAHU.

O6o006mennsie TpyaoBbie QyHKMH (TD), KOTOpHIE CMOXKET MOJHOCTHIO HIIH
YaCTUYHO) MPOJAEMOHCTPUPOBATH CTYJEHT IPU OCBOSHUU JAHHOU JUCIUTIIINHBI:

= PazpaboTtka OMBITHBIX o0pa3iioB HaHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTEPUAJIOB;

— Coop u cucTeMaruzanuusi Hay4YHO-TEXHUYECKOM HMHPOpMALMK O
CYILLECTBYIOLMX HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepraax

- CocraBneHue aHATUTHYECKUX 0030pOB, HAYYHBIX OTYETOB, MyOJUKAITUS
pE3yJIBTATOB UCCIENOBAHUS

— OcyliecTBiI€HHE  BBIIIOJIHEHHUSI  DKCIEPUMEHTOB M OQOpMIIEHUS
PE3yNbTATOB UCCIEAOBAaHUMN U pa3pabOTOK

st ocBoeHus 1aHHOW yueOHOoUW nuctumuinHbl (Y /) cTyAeHT goKeH

3HATH: OCHOBBI HEOPTAHHYECKOW, OPTaHUIECKON M (PU3HUECKONU XUMUH.

YMeTh: OCylIECTBIATh OPTAHUYECKUA U HEOPTaHUYECKUN CUHTE3 Pa3JIMYHBIX
MaTepHayioB, KOTOPbIE MOTYT UCIIOJB30BAThCA B KA4eCTBE MOJAU(PUKATOPOB
(OpraHvueckMe COEOWHEHHWs) WIM HOcuTenel  (MUHEpaldbHbIE  BEILECTBA).
PacmudpoBaTh pe3ysbTaThl IPOBEIEHHBIX (PU3NKO-XUMUYECKUX HCCIIETOBAHUN.



BJ'I&I[CTLI MCTOAUKAMHN  HCOPIraHUYCCKOIrO MW  OpPraHUYCCKOIO CHHTC34,
OCHOBHBIMH (1)I/IBI/IKO-XI/IMI/I‘-IGCKI/IMI/I METOAJaMH HCCICAO0BAaHUA CBOMCTB M COCTaBa
HCOPraHU4YCCKUX MaTCPUAIOB.

4. TpeboBaHus K pe3yJbTaTaM OCBOCHMS JUCUUIJINHbBI
[Ipouiecc u3ydeHus] NUCHMIUIMHBI HaNpaBieH Ha (POPMUPOBAHUE CIEAYIOIIUX

KOMIIETEHITUMU:

IIK- 1 CrnocobeH MCTob30BaTh 3HAHWSI O CTPOSHUHW BEIIECTBA, MPUPOJIC
XAMHUYECKOM CBA3M W CBOWMCTBAX PA3JIMYHBIX KJIACCOB XUMHYECKUX DJIEMEHTOB,
BEIIECTB M MATEPUAIIOB JUISI TOHUMAaHUA MEXAHW3MA XHUMHUYECKUX PEaKluid,
IIPOUCXOAIINX B TEXHOJIOTMYECKUX IPOLECCAX U OKPYKAIIIEM MHpE, a TaKKe
€CTECTBEHHOHAYYHbIC 3HAHUS [T PELICHUS 3a/1a4 MPOo(ecCHOHATEHOM ASSITENFHOCTH.

Koax u HamMeHOBaHHMe MHAMKATOPA JAOCTHKEHUS NPO(PecCHOHAIbHOM
KOMIICTCHIUM:

[1K-1.1. Mcnonb3yer 3HaHMS O CTPOEHUU BEIIECTBA, MPUPOJIC XUMUUECKOM
CBSI3M M CBOMCTBAax pAa3jIMYHbIX KJIACCOB XUMHUUYECKHX 3JJIEMEHTOB, BEUIECTB U
MaTepUaJioB MJi1 MOHHUMAaHUS MEXaHW3Ma XMMHUYECKUX PEaKIUi, MPOUCXOIAIINX B
TEXHOJIOTMYECKUX ITpOoLecCax U OKPYKAOIIEM MUPE;

[1K-1.2. IIporHo3upyeT CBOMCTBAa XUMHUECKUX COETUHEHHI U MaTEPUAIIOB Ha
OCHOBE JJaHHBIX 00 UX CBOMCTBAX U XUMUYECKOM CTPOCHUU;

[1K-1.3. Hcnonp3yeT COBpEMEHHBIE TEOPETHUYECKHE MPEACTABICHUS
XUMHUYECKON HAyKU M €CTECTBEHHOHAy4YHbIC 3HAHUS B CBOEU mpodeccuoHanbHOM
NEATEIIBHOCTH.

IIK-2. CnocoOeH mpuMEHSATh COBPEMEHHYIO ammaparypy MpH MPOBEICHUU
HAay4YHBIX HCCIICIOBAHMM, 4 TAK)KE COBPEMEHHBIE TEOPETUYECKUE NPEACTABICHUS
XAMHWYECKON HAYKH ISl aHAJIN3a SKCIIEPUMEHTAIBHBIX TaHHBIX.

Koax m HamMeHOBaHHMe MHIMKATOPA HAOCTHKEHUSA NPO(ecCHOHAIbHOMI
KOMIICTCHIUM:

[IK-2.1. Bnageer COBpeMEHHBIMM METOJAMHM HCCICAOBAHMUS XMMHUUYECKUX
COEAMHEHUN U MaTEpPUAJIOB;

[IK-2.2. AnHanu3upyeT W UHTEPHIPETUPYET pPE3yabTaThl XUMHUUYECKOTO
DKCIIEPUMEHTA HA OCHOBE COBPEMEHHBIX TEOPETUUECKUX MPEICTABICHUN XUMUUYECKOU
HayKH

B pe3ynbTaTe 0CBOECHUS TUCUUIIMHBI 00YYaIOIUNCS TOJKEH:

3HaTk:

— OCHOBHBIE MPUHIIUIBI, 3aKOHBI, TTOJIOKEHUS, METOIOJIOTHIO N3y4aeMBbIX
mucrmmne (ITK-1)

— TEOPETHYECKHE OCHOBBI COBPEMEHHBIX METOAOB HCCIEHOBAHUSA
XUMHUYECKUX COEAUHEHUN, MATEPUAIIOB U MHTEPIPETALNH TOTYYEHHBIX
pesyabraros (I1K-2) ;

— OCHOBHBIC HCTOUYHUKH M METO/IbI MTOKMCKa HaydHO! uHpopmaruu(I1K-2)

YMeTh:

— HCHOJIb30BaTh OCHOBHBIE 3aKOHBI U TTOJI0XKEHUSI XUMUM JJ1s1 TOHUMaHUS
MEXaHU3Ma XUMUYECKUX PEAKLUHI, MPOUCXOIAIINX B TEXHOJIOTUUECKUX
nporieccax u okpyxkaroriem mupe (ITK-1);

— TMPOTHO3MPOBATH CBOMCTBA XMMUYECKUX COCIMHEHUN U MAaTepHUaIOB Ha
OCHOBE JJaHHBIX 00 MX CBOMCTBaX U xumuueckom ctpoernu (ITK-1)



— aHAIM3UPOBATh W HMHTEPIPETUPOBATH PE3YNBTATHl XUMHYECKOTO
AKCIIEpUMEHTa  HAa  OCHOBE  COBPEMEHHBIX  TEOPETUYECKHX
npeacTaBieHuid xumudeckoi Hayku (ITK-2).

Branern:
— HAaBBIKAMU UCIOJIb30BaHUs (PyHIAMEHTAIbHBIX XUMUYECKUX 3aKOHOB U

€CTECTBEHHOHAYYHBIX 3HAHUH B MPOIECCE BBHIMOIHECHUS] HAYYHOTO

WCCIICIOBAHMSI, & TAKXKE B CBOEH mpodeccronanbHol aesreabHoctr (ITK-1)
— HaBBIKAMU UCIOJIB30BaHUS 0A30BbIX 3HAHUI M METOJJOB XUMHYECKUX

JUCHUIUTMH TIPY HHTEPIIPETAIlMK MOJyYeHHbIX pe3ynbraToB (ITK-2).

OOmwMM CpeIcTBOM KOHTPOJIS SIBJISIETCS BBEACHHAS B YHUBEPCUTETE OaIBHO-
pEeUTHHTOBas CHCTeMa OIIEHKM YCIEBAaEMOCTH CTYJACHTOB CIICIHAIUTETa U
HaIpaBJICHUI OakajiaBpuara.

[Ipu mpoBemeHMM YYEOHBIX 3aHATHM OOECIEUMBACTCS pa3BUTHE Y
oOydJaromuxcss HABBIKOB KOMaHJHOW paOOThI, MEXKIUYHOCTHOM KOMMYHHKAIIHMH,
MIPUHATHUS PEIICHUM, TPOBEICHNE UHTEPAKTUBHBIX JICKIIUM, TPYIIIOBBIX JUCKyccuil. B
KypC€ UCTOJIb3YIOTCA MaTEPHUabl, IOJyYEHHbIC HA OCHOBE PE3YJIbTATOB POBEICHHBIX
HAYYHBIX UCCIICIOBAHUM.



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

Home | HammeHnoBanue teMm, 3aHarus CamocrosiTenbHas padoTa ®opmbl koHTposia | KosnnuecTBo
p 1/t (BOIIPOCOR), OayioB Max
u3ydaeMbIx 1o nanHou | Jlekn | Jlabopato | [lpaktuu | Yac | Comepixanue
TUCIUILTNHE uu pHbIE ecKue BI
3aHATUS | 3aHATHUA
1 | XumMusi NPUBHUTHIX | 2 2 2 XuMHueckoe VYcTHblit onpoc 4
NMOBEPXHOCTHBIX Cunres MOIU(UITMPOBAHUE —
coeMHEeHUI KakK HOCUTEJIS JOTMYECcKOe
YyacTb  HayKm 0 IPOAOKEHNE U Pa3BUTHE
MOBEPXHOCTH. Ujer HIOHHOTO OOMEHa.

1. Kparkuit
HUCTOPUYECKHI OYepK.

2. OCHOBHBIE
MOHSITHS ¥ TSPMUHOJIOTHS

HUcmonp3oBanue ero maias
HaIPaBJICHHOTO
M3MCEHEHMS XUMHUYECKUX
CBOWCTB IIOBEPXHOCTH.




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

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

1. Bri6op HOCHTENS.

HOCHUTEIIS ITOBEPXHOCTH HOCHUTEIIA BOIIPOCHI K

OO0mue u crienraibHbIC

2. Xumus COEMHEHUI TIEPEXOIHBIX
MMOBEPXHOCTHU OKCHUIOB.

METAJIOB.

3. VYaenmpHas
IMMOBECPXHOCTH U
MTOPUCTOCTb.

4. ®pakransl B
XUMHHU ITOBEPXHOCTU
Crpykrypa 4 TpebGoBanus, Koncnekr
KpeMHe3éMa. Cunrtes MPEIbSABISIEMBIE K

HOCHUTEIA HOCHUTEII0. XUMHUYECKHUE




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

CBOWCTBA OKCHJTHBIX
ITIOBEPXHOCTEM.

XHUMHUSI IOBEPXHOCTH 2 Matepuan nexkuuu. Koncnekr
MHHEPAJbHBIX Cunres HocwuTtens (moaioxka,
BeleCTB. Monupuka maTpuua). CTpyKTypHbIE
1. Xumus TOpPOB (yHKIIMOHAIbHbBIE
IMOBCPXHOCTH OKCHIa prHHBI. MO):[I/I(bI/IKaTOp.
ATHOMITIEL. [IpuBUTHI CIION.
2. Xumus
IMOBCPXHOCTH OKCHIOB
TUTaHa 1 HUPKOHUS.
3. Xumus
IIOBEPXHOCTU YIIIEPOJHBIX
MaTepuasoB.
Moaunduxkaropsl 4 Marepuan nekuuun KOHCIIEKT
IIOBEPXHOCTH. Cunres Hocurenn mst
1. 3azaua BHIGOpa MomubuKa 3AKPETICHIS PA3TTHBIX
Momudukaropa. SIkopHast TOPOB COCIMHCHUM
rpynmna.
Cunre3 2 OnoBoopranuyeckue u Pedepar
KPeMHUIOPraHu4ecK XUMHUYECK docdhopooprannyeckue

UX MOAU(PUKATOPOB.

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

[IprmeHeHnEe MPUBUTHIX

2. Peaknun

MTOBEPXHOCTHBIX
MCTAJJIOOPIraHUYCCKUX
COCIHHEHHI ¢ COEIMHEHHI B CEHCOpax
rajJJorcHCujiaHaMH.

3. Cunres
TUAPUACHUIIAHOB.
B3aumopeiicreue 4 Metoa noBEpXHOCTHOM Pedepar
Moau(puKaTOPOB XHUMHUYECK COOpKH.
MOBEPXHOCTHIO oe [IpumeHeHne MPUBUTHIX
HOCHTEJICH. MOAU(UIL ITOBEPXHOCTHBIX

1. Moaudunuposanu WPOBAHUE COCAMHEHUN B COpPOIUHU

€ KpeMHe3EMa
OpTraHU4Y€CKUMU U

KPEMHHUMOPraHNYECKUMU

COEMHEHUSIMH.

2. Meron
AMMOOHIIN3AIHH.

3. Mexanuzm
Mo (pUIIUPOBAHUS
MIOBEPXHOCTH
KpeMHe3EMa.

4. Crexuomerpus
B3aNMOJICHCTBHSA
MO (PUKATOPOB ¢
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IMOBCPXHOCTHIO

KpEeMHEe3EMa.
9 | CTpoeHnue U 2 2 | [Ipumenenue pedepar 8
CBOMCTBA NPHUBUTBIX XHUMHUYECK IIOBEPXHOCTHO-
CJI0¢B. oe MOAU(PUIIUPOBAHHBIX
mMouduIL MaTepHuasioB B
UpOBaHUE xpomatorpaduu
10 | IlpumeHeHme 2 2 | [Ilpumenenue VYcrHas 6ecena 2
XUMHYECKH XuMHYeck OBEPXHOCTHO-
MO (PUUIMPOBAHHBIX oe MOAU(PHUIIUPOBAHHBIX
BelIeCTB Mo U Uiy MaTepUaIoB
UpOBaHUE
UTOro: 26 26 12 50
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6.00pa3oBare/ibHbIE TEXHOJIOTUH
TpaguuMoHHbIE JIEKIMH, JJA0OPATOPHbIE M NMPAKTHYECKHE (CeMUHAPCKHUE)
3aHATHUS C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOTHUM. JIekiuu
C HCHOJB30BAHUEM MYJIbTUMEIUNHBIX MPE3CHTALUN, JEKIUU-0ecebl, JEeKIUU-
JINAJIOTH, SBPUCTUICCKUE JICKITNH, JICKIINN-BU3yaIN3aIliH, TPAKTUYECKUE 3aHSITHSI,
caMOCTOsITEeNIbHAsI pab0Ta CTYyI€HTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jlekums-1uasnor — coiepKaHue MoAAETCS YEPE3 CEPUIO BOITPOCOB, Ha KOTOPBIE
CTYJICHT JIOJKEH OTBEYATh HETIOCPECTBEHHO B XO/I€ JICKIIUH.

IIpe3eHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUUHBIX CPEICTB - CaMBIH
3 PeKTUBHBIN CIMOCOO JOHECEHUS BaXHOW HWHQPOpMAIMU TP  MMYOIUIHBIX
BBICTYIUIeHUAX. Crlaill-npe3eHTal ¢ HUCHOJIb30BAHUEM MYJIbTUMEIUNHOTO
o0opyaoBaHusT TO3BOJISIIOT A(M(MEKTUBHO W HATJSAHO TMPEACTaBUThH COJCPIKAHHE
U3y4aeMoro maTepuaia, BbIIEIUTh U MPOWILTIOCTPUPOBATh COOOILEHHUE, KOTOPOE
HECET MOYYHUTEIbHYI0 HH(OpPMAIUIO, MOKa3aTh €€ KIIOUEBBIE COJCP)KATEIIbHbBIC
NyHKTHI. VIcmonb30BaHME WHTEPAKTUBHBIX JJIEMEHTOB TIO3BOJIIET YCHUJIUTH
3¢h(HEKTUBHOCTH yOJTUYHBIX BBICTYIUJICHUH, SBJISTFOIITX CSI YaCThIO
poeCcCUOHANILHOM IESITEIbBHOCTH MIPETOo1aBaTelIs.

OnjaiiH-ceMHHAP — Pa3HOBUIHOCTH BeO-KOH(DEpEHIIUH, TPOBEACHUE OHJIANH-
BCTPEY WM Npe3eHTauni yepe3 HTepHeT B pexxuMe peanbHOro BpeMeHn. Kaxapii
U3 YYaCTHUKOB HAXOJUTCSl Y CBOETO KOMITbIOTEpA (CPEACTBA CBSI3H), & CBSI3b MEXKTY
HUMH TTOIepKUBaeTCs yepe3 MIHTEpHET MoCcpeICTBOM 3arpyKaeMOTO IMPHIIOKEHUS,
YCTaHOBJICHHOT'O Ha KOMITbIOTEpE KaXKA0ro ydyacTHuka (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
BpPEMEHU.

Hcronb3yroTcsl MHTEPAKTUBHBIE METOIbI OOYYCHHS: CHUTYaI[MOHHBIC 3aadH,
UCCJIEIOBATENbCKUI MeTOA 00y4YeHUsl, I€J0BbI€ UTPhl, TOATOTOBKA M MyOIuYHas
3amuTa pedepaTos.

JlaGopaTopHble 3aHATHUS SBISIIOTCS OJHUM M3 BaXHECHUIINX BHUIOB Y4EOHOI
paboOThl, COCTABJISIIOT OCHOBY TOJATOTOBKM CTYACHTOB IO JUCIHUIUIMHE U
HarpaBjeHbl Ha (POPMUPOBAHHE y CTYACHTOB CHUCTEMAaTHU3MPOBAHHBIX 3HAHUM U
HABBIKOB.

Brimonaenuto nabopaTopHOI paboThI JIOJDKHA MPEAIIECTBOBATh
caMOCTOSATENIbHAS pad0Ta C JINTePaTypHBIMU UCTOYHUKAMHU W KOHCIICKTOM JICKITUH,
Py 3TOM CIIEAyeT OOpaTHTh BHUMAHHE HAa TEOPETHYECCKHUE BOIPOCHI IO TEME
3arsTHs. [lepBoHAYANBHO UET OMPOC TEOPETUYECKOTO MaTepHraia TEMbI 3aHSATHS.
3aTeM B psJie BOIIPOCOB MPEMoaBaTens caeayeT CKOHIICHTPUPOBATH BHUMAHNE Ha
OCHOBHBIX UJIESX TEMBI 3aHITHS. 3a/1aBa€MbI€ BOIIPOCHI JOJIKHBI OBITh KOPOTKUMH
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¥ MaKCUMAaJIbHO MPOSIBIATH B CTYIGHTAaX UX COOOPa3UTEIHHOCTb.

JlabopaTopHble pabOTHI BBINOJHSIIOTCS B COOTBETCTBUM C TpeOOBaHUSIMHU
CTaHJapTOB U HOPM JabopaTopHOU npakThKU. CTyAEHTHI JOIKHBI O3HAKOMUTHCS C
1EJbIO U 33Jja4aMy paboThl, METOJIMYECKUMHU YKa3aHUSMU K JJAHHOU J1abopaTOpHOM
pabore, ammaparypoil, mNpuOOpaMd W pPEaKTUBAMH, HEOOXOIUMBIMHU IS
BBITIOJTHEHUS PaO0ThI. Pe3yIbTaThl BEIOJHEHHON paboTh 0(hOPMIISIFOTCS B paboueit
TETpaau Mo MpeasiokeHHo dopme. Kaxxaas BeimonHeHHas paboTa JA0KHA OBITH
opopmiieHa MOKHBIM 00pa3oM U CllaHa MPEenoJaBaTeiio, MPOBOAUBIIEMY
71a0b0paTOpHBIC 3aHATHS.

TexHoJsiorusi 3J1eKTPOHHOTO oOy4YeHusi (peajuzyercs IMpU TMOMOIIU
ANIEKTPOHHOM HH(pOpMauoHHO-00pa3oBatTenbHO cpeapl (DUOC) COI'Y npu
ucrosib3oBaHun pecypcoB OBC, mnpu NpoBeAeHUHM aABTOMATU3HPOBAHHOTO
KOMIBIOTEPHOTO TECTUPOBAHHUS U T. [I.).

Hcnonb3ytoTcs 0auibHO-PEUTHHTOBAsI CUCTEMA OIEHKH 3HAHUM, TEXHOJOTUH 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 YIEOHBIH MPOIIECC M0 MHINBUAYAIbHOW TPACKTOPHH B paMKax
WHIMBUIYAIbHOTO pabodyero IUiaHa, W3yYeHHE MaHHOW JUCHUIUIMHBI MOXKET
OCYIIECTBIIATLCS Yepe3 WHANBHUIAYAIbHBIC KOHCYJIbTAIIMK MPEIOAaBaTeNsl OYHO, B
Yachl KOHCYJIbTAIIM, MO 3JIEKTPOHHON MOYTe, a Takke ¢ ucnojb3oBanueM CisCO
Webex Meetings, mnatdopmbl muctanimonHoro oOydenuss Moodle, nuunbIi
kabuHet ctynenrta Ha nopraine COI'Y, apyrux snementoB DUUOC COI'Y.

7 YueOHO-MeTOANYEeCKOEe 00ecTedyeHue CAMOCTOSTEIbHOM padoThl.

Llenpto camMoCTOATENBHON PabOThI CTYJIEHTOB ABISIETCS: (HOPMUPOBAHHE
CIIOCOOHOCTEH K CaMOCTOSATEILHOMY MTO3HAHUIO U 00YUYEHUI0, TIOUCKY JIUTEPATYPHI,
0000111eHHI0, OQOPMIICHUIO W TMPEACTABICHUIO MOTYYEHHBIX pEe3yJbTaTOB, HX
KPUTUYECKOMY  aHAJIU3y, TMOUCKY HOBBIX UM HEOPAUMHAPHBIX PpELICHUH,
apryMEHTUPOBAHHOMY OTCTaMBAaHUIO CBOMX MPEIJIOKEHUN, YMEHUN IMOArOTOBKH
BBICTYIUICHUW U BEJICHUS JUCKYCCHU.

CamocrosiTesibHasi padora CTyACHTOB IO JHMCHMIUIMHE «XHMHYECKOE
MOIU(ULIMPOBAHNUE TMOBEPXHOCTH» CIIOCOOCTBYET Oosiee TIyOOKOMY YCBOCHHIO
U3ydaeMoro Kkypca, ¢GopMUpYeT HaBBIKM HCCIEIOBATEIbCKOM paboThl 0
npobiieMaM 0€30MacHOCTH YeJIOBeKa B cpefie OOMTaHUs, OPUEHTUPYET CTY/ICHTa Ha
YMEHUE TMPUMEHATh [MOJYYEHHbIE TEOPETUUYECKUE 3HAHMS Ha TNPAKTUKE U
MPOBOJUTCS B CAEAYIOIIMX BUJIAX:

e [IpopaboTka JEKIIMOHHOTO MaTepuaa.

e [loaroroBka k 1abopaTOpHBIM pabOTaM.
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e [loaroToBka v MpeaCTaBICHHUE TOKIAIA0B.

e [loaroroBka M MpeacTaBICHUE NPE3CHTALIUI.

e [loaroroBka k 3ayery.

Opranuszanus caMoCTOATEILHO padoThbI.

CamocTosTenbHass paboTa CTYJEHTOB MO JUCHUILIUHE «XHUMHUYECKOE
MOAU(UITMPOBAHNE TIOBEPXHOCTH BKJIIOYAET BHITIOJHEHUE TOMAITHUX 3aJaHUN K
KKJ0MY J1a00OpaTOPHOMY 3aHSTHIO, K PyOEKHBIM TE€CTUPOBAHUSAM U K UTOTOBOMY
3a4eTy. 3allaHus COJAEpkKaT YCTHYIO IMOJATOTOBKY IO TEOPETUYECKUM BOIIPOCAM,
MOJTOTOBKY JTIOKJIAJIOB K HEKOTOPHIM 3aHSTHUSIM 110 BHIOPAHHOW WJIU MPEIJIOKEHHON
CTYJIEHTOM TeMe. J{71si moBbIlIeHHs 0aNIbHON OIIEHKHU 3a TEKYIYI0 paboTy CTYACHT
MOXET TpenctaButh pedepar. Tema pedepara BeIOUpacTCs CTYACHTOM
CaMOCTOATENILHO M COOTBETCTBYET COJIEPKAHUIO CaMOCTOATENbHON padoThI.
Joxmnanpl 1 pedepat JOIKHBI COTPOBOKIATHCS ITPE3EHTALIMEN IO TEME.

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

Kpurtepun popmMupoBaHusi OLEHOK NPH NPeICTABICHIH J0KJIAAA
(pedepata)
CooO1eHue uin T10KIajJ COOTBETCTBYET MPEII0KEHHON TEME, UMEET BCTYILICHUE,
OCHOBHYIO YacTh U 3aKJt04eHue — 2 0.
Tema packpbiTa HOJTHOCTBIO, CTYJIEHT MPOIEMOHCTPUPOBAJI CIIOCOOHOCTH
aHAJIM3UPOBATh pa3HbIe TOUKH 3peHus — 1 0.
CoobmieHue caenaHo ¢ COOII0ACHUEM HOPM COBPEMEHHOT'O PYCCKOTO
JUTEPATYPHOTO SI3bIKA U C TIPEJICTABIICHUEM Tpe3eHTanu — 2 0.
MakcumanbHOE KOJTUYECTBO 0alioB — O.

CamocrosiTenbHast paboTa I10KHA HOCUTH CUCTEMAaTUYECKUM XapaKTep, ObITh
WHTEPECHOM U MPUBJIEKATEIBLHOM JISI CTYICHTA.

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

MeToanuyeckue yKa3aHus K CaMOCTOATe1bLHOM padore:

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

(2 yaca. MopenupoBaHue KJIacTepoB W 0ji0ka TPOOJIEMHBIX 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 XUMHYECKOTO MOIU(MUIIMPOBAHUS.

IJIAH:

1. Xumudeckoe MOAH(PHUITUPOBAHKUE — JJOTHICCKOE MPOJIOJDKCHUE U Pa3BUTHE
HUIEeU NOHHOIO oOMeHa.
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2. Ucnonb3oBaHue €ro Jjisl HapaBJIE€HHOIO U3MEHEHUSI XUMUUECKUX CBOMCTB
MOBEPXHOCTH.

3. MoaudunupoBaHe MNOBEPXHOCTH KpeMHE3EMA.

4. Pemenue 3aJayM  3aKpeIUICHMs HA  MOBEPXHOCTH  HOCHUTEIS
KOOPJIMHALIMOHHBIX COETMHEHHUM MEePEX0IHBIX METAJIIOB.

JIMTEPATYPA

1. XuMUs IPUBUTHIX MMOBEPXHOCTHBIX coenuHeHui. [lon 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
MOHATHUS U TEPMHHOJIOTHS.

(2 gaca. MopenmupoBaHue KJIacTepOB W OJOKa MPOOJIEMHBIX BOIIPOCOB.
JlomamnHss 3aroToBKa: KOHCIEKT).

[EJIA:

1. Pa300paTh OCHOBHBIE TOHATHSI XUMUH MIOBEPXHOCTHBIX COETUHEHUH.

ITJTAH:

1.Cneunduueckne 0COOEHHOCTH XUMUU MPUBUTHIX COCTUHEHUI.

2. Hocutens (oaoxka, MaTpuIia).

3. CtpykTypHbIe (YHKIMOHAIBHBIE TPYIbIL.

4. Mogudukarop. [IpuBUTHIN CIOM.

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

JINTEPATYPA

1. XWMus IPUBUTHIX MOBEPXHOCTHBIX coennHeHuu. [lon penaknumeii I'.B.
Jlucnukuna. M.:@usmatiut. 2003

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

(8 uwacoB. MonenupoBaHue KaacTepoB M OJIOKa MPOOJEMHBIX BOIPOCOB.
JlomariHss 3aroToBKa: KOHCIEKT).

HEJIN:

1. JlaTh npeacTaBieHUE O Pa3IMYHbIX MUHEPATIbHBIX HOCUTESIX.

2. Pazo0OpaTh BO3MOXHOCTH HCIIOJB30BAHUS MHUHEPATHHBIX OKCHUIIOB B
Ka4eCTBE HOCUTEIIEH.

3. Omnpenenuts 00IKE U CHIEITUATBHBIC TPEOOBAHUS K HOCUTEIISIM.

4, Jate npencrtaBieHue 00 00JacTAX TNPUMEHEHHUS XUMHUYECKU
MOJU(DUITIPOBAHHBIX BEIIECTB

S. [IpuBecTn mnpuMepbl TPUMEHEHUS HA TMPAKTUKE MOBEPXHOCTHO-
MOU(DUIIMPOBAHHBIX BEIIECTB.

IJIAH:

1. MuHepasibHbIE HOCUTEIH.

2. XUMHUUYECKHE CBOMCTBA OKCUJIHBIX ITOBEPXHOCTEM.

3. OO6mue TpeOoBaHUS K HOCUTEIISM.

4, CrnenuanbHble TpeOOBaHUS K HOCUTEIISM

5. [ToBepXHOCTh — MEXKIUCIUTUTMHAPHBIA OOBEKT.

6. CucreMa «BeIIeCTBO HA HOCUTEJIEY.

1. Hocwurenmn qis 3akperieHus pa3inyHblX COEAUHECHUM.
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TEMA Ned: «Bp106op HOCHTENS
(6 uwacoB. MonenupoBaHue KJIacTepoB M OJIOKa MPOOJIEMHBIX BOIIPOCOB.
JloMaIHsis 3ar0TOBKA: KOHCIEKT).

HEJIN:

1. [ToBTOPUTH TpEOOBAHUS K HOCUTEIIO.

IJTAH:

1. OO6mue u crienuaibHbIe TPEOOBAHUS K HOCHUTEITIO.

2. MuHepanbHble OKCHUJIbI, MCIOJIb3YyEMbIE B Kaue€CTBE HOCHUTENS st
XUMUYECKOTO MOAU(PUITUPOBAHUS

3. Metono0siorusi KOJUYECTBEHHOTO M3MEPEHUSI KHUCIOTHO-OCHOBHBIX
XapaKTePUCTHUK MTOBEPXHOCTH.

4, BapsupoBaHue CBOMCTB HOCUTEIIS.

S. Y no0Hoe ucciieIoBaHNEe CTPYKTYPBI TTPUBUTOTO CIIOS.

JINTEPATYPA

3. XUMHS IPUBUTHIX OBEPXHOCTHBIX coenuHeHui. [lox penakuuen I'.B.

Jlucnukuna. M.:@uzmatiut. 2003

TEMA Nob5: «XuMus moBEpXHOCTH OKCHIIOBY

(4 yaca. MonenupoBaHue KjacTepoB W OJioKa MPOOJIEMHBIX BOIIPOCOB.
JlomariiHsist 3aroTOBKa: KOHCIIEKT).

HEJIN:

1. JlaTh MOHATHE yIETBHON MOBEPXHOCTH.

2. Pa3oOpath, mnoueMy KpeMHE3EM UCHOJB3YEeTCI B XHUMHUYECKOM
MOAU(PUIIUPOBAHHH.

IJIAH:

1. VY nenbHasi HOBEPXHOCTh U MMOPUCTOCTb.

2. dpakTaibl B XUMUU MOBEPXHOCTH.

3. Crpykrypa KpemMHe3EMma.

4, Turbl CUIIAHOJIBHBIX TPYII HA MOBEPXHOCTU KPEMHE3EMA U METOIbI X
OIPENEIICHMUS.

JINTEPATYPA

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

TEMA Ne6: «MonudukaTopbl TOBEPXHOCTH.

(2 waca. MouenupoBaHue KJIacTepoB M OJIOKAa MPOOJEMHBIX BOIPOCOB.
JlomariHsist 3aroToBKa: KOHCIEKT, pedeparTsl).

HEJIA:

1. JlaTe nonsiTue MoaudukaTopa.

2. Pazo0pate TpeboBaHUs, NpeabsABIsIEMble K MOAU(PUKATOPAM.

3. Pa3zo0path npumepbl CUHTE3a MOAU(PUKATOPOB.

IJTAH:

1. 3amaua BeIOOpa MoaudukaTopa.

2. SkopHas rpynmna.

3. CuHTe3 KpeMHUHN OPraHNYEeCKUX MOIU(UKATOPOB.

4, Peakuuu ruipocusiaHoB ¢ ojiehpuHaMU.

d. Peakiiuy MeTamioopraHM4eCcKuX COEAMHEHUH C TajJOr€HCUIIAHAMMU.
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6. CuHTE3 ruapHUICHIIAaHOB

JIMTEPATYPA

1. XuMus IPUBUTHIX MMOBEPXHOCTHBIX coeauHeHui. [lon pemakueit I'.B.
JIncuukmua. M.:@u3matiaut. 2003

TEMA Ne7: «MonudukaTopbl HOBEPXHOCTH.

(4 vaca. MomenupoBaHHe KJIacTepOB M OJIOKa IPOOJIEMHBIX BOIPOCOB.
JlomarnHsis 3aroToBKa: KOHCIIEKT, pedepaTsl).

LEJIA:

1. [Tpo10KUTh U3yYeHrnEe MOAU(PUKATOPOB.

2. Pazobpare  mpUHLMIBI  B3aUMOACUCTBUA  MOAU(PUKATOPOB  C
MTOBEPXHOCTHIO HOCUTEIS.

ITJTIAH:

1. MonmudurupoBanne KpeMHe3Ema OpraHUYECKUMU u
KPEMHUMOPTaHUYECKUMU COCTUHEHUSIMH.

2. MoaudunupoBanue KpeMHe3éMa GyHKIIMOHAIBHBIMH OPTaHUYCCKUMHU
COEIUHCHHUIMH ¢ 00pa3oBaHUEM CHCTEMEI cBsizeii Si-O-Si.

3. Metoa nMMOOHIH3AITNH.

4, Mexanuszm MoAnGUIIMPOBAHUS TTOBEPXHOCTH KpEeMHE3EMA.

5. CrexuomeTpust B3aUMOJCHCTBUS MOJAU(PUKATOPOB C MMOBEPXHOCTHIO.

6. MeTon moBepXHOCTHOM COOPKHU.

7. CHHTE3 aKTUBHUPOBAHHBIX HOCUTEIIEH.

JIUTEPATYPA

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

JIucnukuna. M.:@uzmatiaut. 2003

TEMA Ne 8 «OnoBoopranndeckue u pochopopranmdeckrne MoauhuKaTOPsI
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.

IJTAH:

1. OnoBOOPraHNYECKUE COEAMHEHUS.

2. [IpocToit u neméBbIii ciocod cuHTe3a MoaudUKaTopa.

3. ®ochoHOBBIE KHUCIOTHI, MX CHUHTE3 U NPUMEHEHHE B KaueCTBE
MoauduKaTopa

JINTEPATYPA

1.X¥uMusi TPUBHUTHIX MOBEPXHOCTHBIX coenuHeHui. Ilox penmakumen I'.B.
Jlucnukuna. M.:@uzmatiaut. 2003

TEMA No9: «lIpumeHeHrEe NPUBUTHIX MOBEPXHOCTHBIX COCIUHCHUHA B
KaueCTBE CEHCOPOBY.

(4 yaca. MopenupoBaHue KJIacTepoB W 0OJOKa MPOOJIEMHBIX BOIPOCOB.
JlomariHsist 3aroTOBKa: KOHCIEKT, pedeparTsl).

HEJIA:
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1. JlaTh npeacraBieHUE O CEHCOPax.

2. PazoOpate  mpumepbl NpUMEHEHUS Ha MPAKTUKE IMOBEPXHOCTHO-
MOAU(PUIIUPOBAHHBIX BEIIECTB B KAUECTBE CEHCOPOB.
[TJTAH:

1.Turmbl ceHCOPOB U MX KJIaCCU(PUKALIUSL.

2. DNEKTPOXUMHUYECKUE CEHCOPBI.

3. ONTUYECKHE CEHCOPBI.

4. MaccuyBCTBUTENBHBIE CEHCOPBI.

5. buocencopsl

JINTEPATYPA

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

2. AneckoBckuii B.b. Xumust TBEpAbIx BemecTB. M.: Bricmias mikona,
1978

3. MoaudunupoBaHHble KpEeMHE3eMbl B  COpOLMM, KaTalu3e U
xpomarorpaduu / [Tog 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. Xaptiu @. 3akperuieHHble METaUIOKOMIUIEKChl. HoBoe mokoneHue
karanuzatopoB / [lep. ¢ anrn. nox pea. A.Jl. Ilomoraitno. M.: Mup, 1989. 360 c.

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

(2 waca. MopuenupoBaHue KJIacTepoB M OJIOKAa IPOOJIEMHBIX BOIPOCOB.
JlomartHsist 3aroToBKa: KOHCIEKT, pedeparTsl).

HEJIN:

1. Pa3oOparh mnpuMepbl NPUMEHEHUS Ha TMPAKTUKE MOBEPXHOCTHO-
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. XUMHUS TPUBUTHIX MOBEPXHOCTHBIX coenuHenuil. [lox penakmueii I'.B.
Jlucnukuna. M.:@uzmatiaut. 2003

2. AneckoBckuii B.b. Xumus tBEpabpIX BemecTB. M.: Bricmias mikona,
1978

3. MoauduuupoBaHHble KpEMHE3eMbl B COpOLMM, KaTajlu3e U
xpomarorpaduu / [Tog pen. I'.B. JIucuukuna. 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
karanuzatopoB / [lep. ¢ anrn. mox pea. A.Jl. Ilomoraitno. M.: Mup, 1989. 360 c.
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8.0ueHoYHBIE CpeAcTBA I TEKYLIero KOHTPOJIA yCIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTALMH 110 UTOraM OCBOCHUS AUCHUIIIMHBI.

JUist mpoBeAeHUS TEKYIIEro W HWTOTOBOTO KOHTPOJS HCIOJB3YIOTCS
CJIEIYIOLIME OLICHOYHBIE CPEICTBA: IMCbMEHHBIE JOMAIIHHAE 3a/IaHUS 110 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
OAJIIbHO-PEUTUHIOBOM CUCTEME OLIEHKH 3HAHUI CTYJEHTOB.

Bonpocwt k pybesicnon konmponavhou pabome
1 OcHOBHBIE OHATHS XUMHUH MIOBEPXHOCTHBIX coeuHeHui [1], c.14-18
Hocurens. Moauduxarop. [lpuButsrii cioit [1], c.18-22

w N

TpebGoBanus, npeabsaBisieMble K HocuTeno. O6mme TpeboBanus. CrenuaabHbIE
tpeboBanus [1], ¢.25-28

[IpumMeHeHne XuMrU4IeCKu MOIU(PUIIMPOBAHHBIX BemiecTs [ 1], ¢.379-390
Br16op Moaenu st moguduuupoBanus [1], ¢.25-28

Hcnonp3oBanne KpeMHE3EMa B KauecTBe MOAIoKKH. [1], ¢.38-49
Br16op mogudukaropa [1], c. 68-70

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

Mertonbsl Mmonuduimposanus. IloepxHoctHas coopka [1], c.105-116
10 V nenpHas moBepxHocTh. [Topucrocts [1], ¢.31-33

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

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

© 00 N O 01

13 CunTte3 kpeMHUHOpraHnYecKuX MoaudukaTopos [1], ¢.70-76

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

15 ®ocdopoprannyeckue MoarudukaTopsl moepxuoctu [1], c.78-81

16 BzaumoaeiicTBue Moiu(prKaTOpOB ¢ MOBEPXHOCTHIO HOcuTene. [ 1], ¢.88-90

17 MonuduimpoBanre HEaKTUBUPOBAHHOTO KpeMHE3EMa (PYHKIIMOHAIbHBIMU
OpPTaHUYECKUMU COSMHEHUSIMH ¢ 00pa3oBaHuEeM cucTeMsbl cBsizeit Si-O-Si [1], c.
88-90

18 Metonbl moaudumupoBanus. Mmmoowmnu3anus. [1], ¢.90-100

19 Metonbr monudunmpoBanus. [ToBepxHoctHas coopka [1], ¢.105-116

20 CuHTe3 akTHBHPOBaHHBIX HOocuTenew [1], ¢.116-118

IIpumepsl TECTOBBIX 3aaHUI AJI1 KOHTPOJISA 3HAHUI, OJATOTOBKH K
PYOEKHBIM aTTeCTANMAM

Hayxka 0 moBepXHOCTH - 3TO MPEAMET U3YUECHHUSI
XUMHH
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buzuku
ouoJioruu
MEXTUCITUTUTMHAPHBINA 00BEKT

Cucrema "BenrecTBo Ha Hocutele"

HOBBIN MaTepuall

MIPOSIBIIIFOTCS CBOMCTBA HOCHUTEJIS
MPOSIBIISIFOTCSL CBOMCTBA IPUBUTOTO COCTUHEHUS

dukcarys akTHBHOTO KOMITOHEHTA Ha TIOBEPXHOCTH HOCUTEIIS OCYIIICCTBIIICTCS 32
CUeT:

(bU3UIECKOTO BO3JACHCTBUA

XUMHYECKOTO BO3JICHCTBUS

(U3HYECKOTO ¥ XUMUIECKOTO BO3JICHCTBUS

B kauecTBe HOCUTEIIEH YacTO HCIIOJIB3YIOT!
MHUHCPAJIBHBIC ITIOAJIOKKH
IMOJIMMCPHBIC MaTCPHAJIbI
OpPraHNM4YCCKHUC BCUICCTBA

[IpenmMymiecTBO MUHEPAIBHBIX HOCUTEIIECH 3aKII0OYAOTCS B:
XUMHUYECKON CTOMKOCTH

BBICOKOM OKHCIIEMOCTH

pa3pylieHUuU Mpyu MOAUDUITIPOBAHUHT

XHMHYECKON HECTOMKOCTHU

XUMHUYECKHE CBOMCTBA TOBEPXHOCTHO-MOAN(DHUITMPOBAHHBIX MAaTEPHAIIOB
ONPEIEIIAOTCA:

IIPUPOAOH 3aKPEILIEHHOTO COEAUHECHUS

IIPUPOION HOCUTEIIS

Bomnpocsl k 3auéry

1. XHAMHUSL TIPUBUTBHIX ITOBEPXHOCTHBIX COEIMHEHUM KaK 4YacTb HAyKH O
MTOBEPXHOCTH. KpaTKuil HCTOPUYECKUN OYEPK.
2. OCHOBHBIE MOHATUS U TEPMHUHOJIOTUSA. XUMHUS NPUBUTHIX MOBEPXHOCTHBIX

coenuHeHnid. Crnienupuyeckue 0COOEHHOCTH XUMHUU TPHUBUTHIX MOBEPXHOCTHBIX
COECIVMHEHNH.

3. XHUMUS TOBEPXHOCTH HOCUTENEM.

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

5. VY nenpHas TOBEPXHOCTH M IIOPUCTOCT.

6. Crpykrypa kpemHe3éma. CTpoeHHE TMOBEPXHOCTH KpeMHe3éMa. Turibl

CUJIAHOJIBHBIX TPYIIT HA OBEPXHOCTU KPEMHE3EMA U METOJIBI X OIPEICIICHUS.
1. XUMUSI TOBEPXHOCTH OKCHJIA ATFOMUHUSL.
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8.  Xumus mNoBEpXHOCTH OKCHUJOB TUTAHA M LIUPKOHHUSL.

Q. XWMHSI TOBEPXHOCTH YTIIEPOIHBIX MATEPUATIOB.

10. Xumuueckoe MOAUPUIIUPOBAHUE — JOTHYECKOE MPOAOKEHHE U Pa3BUTHE
ujen WOHHOro oOMeHa. Mcmonb3oBaHWe €ro Jiss HAMpaBJIEHHOTO W3MEHEHUS
XUMHUYECKUX CBOMCTB MOBEPXHOCTH.

11. MoauduinmpoBaHue MOBEPXHOCTH KpeMHE3EMa.

12. Pemenue  3amayd  3aKpeIUIEHUs  HA  TOBEPXHOCTH  HOCHUTEIA
KOOPAMHAIIMOHHBIX COSAMHEHUN MEPEXOIHBIX METAIIJIOB.

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

14.  Mopuduxatop. [IpuButsiii cnoii. IlnoTHOCTS MpUBKBKH. SKOpHas rpymma.
[loBepxXHOCTHAsA KOHIEHTPALHS.

15. TloBepXHOCTh — MEXIUCIMIUTUHAPHBIN 00bekT. CucTtemMa «BEIIECTBO Ha
Hocutene». Hocurenu 1uist 3akpensieHus: pa3inyHbIX COSAUHEHUN.

16. MonauduimpoBanue MOBEPXHOCTH TBEPABIX TEIL.

17.  OcoOEHHOCTHM MOBEPXHOCTHBIX CBOWCTB TBEPABIX TEI  PA3NUYHOU
XUMHUYECKON NpUpolbl. BiMsHME XWMHUYECKOrO COCTOSIHHSI IOBEPXHOCTH Ha
duznyecKue 1 XUMHUYECKUE CBOMCTBA TBEP/IbIX TEJL.

18. Metonpl MoaudUIMPOBAHUSA TOBEPXHOCTH: (u3nueckoe (JIerupoBaHUeE,
WOHHAs UMIUIAHTAIMsl, HAHECEHWE TOHKUX TUICHOK M TOKPBITUN) U XUMHUYECKOE
(u3MeHeHne (PYHKIMOHAILHOTO MOKPOBa) MOIUPUIIUPOBAHUE.

19. Xummueckoe  MoaAM(UIMPOBaHWE  TOBEPXHOCTH.  [peboBaHUS K
monupukaropam.  SkopHas Tpynma W CTAaOWJIBHOCTH  TTOBEPXHOCTHO-
MO (DUIIMPOBAHHBIX MATEPUATIOB.

20. IIpuBHTHIN CI0W — BAXKHEUIINN JIEMEHT XUMHUYECKH MOAUPHUITIPOBAHHOTO
Mareprasia. CTpO€HHE PUBUTHIX CIIOEB.

21. PacnpeneneHue — OPUBUTBIX ~ MOJIGKYaZ B cioe.  JIByMEpHOCTS,
MaKpOMOJIEKYJSPHOCTh 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 MeTaJUIOOPraHMYECKUX COEAMHEHUM ¢ rajoreHcuwiaHamMu. CHHTE3
THJIPHUJICUIIAHOB.

26. ONOBOOpPraHWYECKHWE  COCNWHEHUS:  BBICOKOCENEKTUBHBIE  COPOCHTHI;
BapbUPOBAHUE CBOMCTB HOCUTEINS; YA0OHOE UCCIEIOBAHUE CTPYKTYPhl MPUBUTOTO
CJI0sI; IPOCTOM U JEMEBBIN CIIOCOO CMHTE3a MoIu(uKaTOopa.

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
KpEeMHe3EMa.

30. CrexuoMeTpusi B3aUMOJICUCTBUSI MOAU(PUKATOPOB C MOBEPXHOCTHIO. MeTon
MOBEPXHOCTHOM cOOpKku. CHUHTE3 aKTUBUPOBAHHBIX HOCUTEICH.
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31. Xwumumueckoe MOAM(UUMPOBAHHE  THIPOKCHIMPOBAHHBIX  HOCHUTENEH

METaJUIOPTaHUYEeCKUMHU  COCJAMHEHUSIMU — IYTh CHHTE€3a TeTEepPOre€HHBIX
METaJUIOKOMITJIEKCHBIX KaTaJIlu3aTOpPOB.
32. Ilpumenenue MOBEPXHOCTHO-MOIU(DUIIMPOBAHHBIX MaTepHUaOB:

CEeNICKTUBHBIE COPOEHTHI, KaTaIu3aTOPbl, HOHOOOMEHHUKH, CEHCOPHI, HATIOJIHUTEIN
IUIacTMAacc, CTa0MIIN3aTOPHI U T. 1.

33. Tunbl ceHCOpPOB M MX KIAaCCH(PHKAIMA. DIEKTPOXUMUYECKHE CEHCOPBI.
OnTuyeckre ceHcopbl. MaccuyBCTBUTENIbHBIE CEHCOPBI. BUOCEHCOPBI.

34. Ilpumenenne B copommu. CopOuus u3 Bo3ayxa. Copoums u3 Boasl. CopOrus
U3 JIPYTUX Cpes.

35. TazoBas xpoMartorpadus. BricokoaddhexTrBHAS KUJIKOCTHAs
xpomatorpadus. Monnast xpomaTorpadus.

36. BricokoaddekTrBHAs KOMIUIEKCOOOpa3oBaTenbHass Xpomarorpadus HOHOB
MeTauioB. [IpoMbinuieHHas XxpomaTorpadusi.

IIpuMmepHbIe OMJIETHI

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

«UMMOOMIN3ALINSY, KITPUBUBKAY, «XUMUUYECKOE MOJIUPUIITUPOBAHUEY,
«HOCHTEJIILY.

BUJIET Ne 2
1. OcHOBHBIC TOHATHS XUMHUYIECKOTO MOIU(PUITUPOBAHUS:
«MOTU(DUKATOPY, «IIPUBUTHIA CJIOW», «IJIOTHOCTh MPUBUBKIY, «IIOBEPXHOCTHAS
KOHIICHTPAITUS.
2. CrpykTypHble GYHKIIMOHATBHBIEC TPYIIIIBI, UX TPUPOIA
Bbuier Ne3
1. Crneunduieckue OCOOCHHOCTH XWUMHUU TPUBUTHIX MOBEPXHOCTHBIX
COCIMHCHUI: TBYMEPHOCTH, MAKPOMOJIEKYISIPHOCTh, IO () YHKITHOHATEHOCTD.
2. Bb160p HOCUTENS
buser Ne4

OO6mue u crienualibHbIe TPEOOBaHUS K HOCUTEIIO
VY nenbHasi TOBEPXHOCTh U MOPUCTOCTD

Bbuaert NesS
[TocTaHOBKA 3a/1a4M B XUMHUYECKOM MOIU(PUITIPOBAHUH
[IpakTH4ecKoe MPUMEHEHHE XUMUYECKU-MOIU(MUIIMPOBAHHBIX BEIIECTB

Bbuaer Ne6
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1. OcHOBHBIE TIOHSATHS XUMHUYECKOTO MOIUGMUIIUPOBAHUSL: «AMMOOUIH3AIUY,
«MPUBUBKAY», «XUMHUUECKOE MOTU(DUITUPOBAHNEY, «HOCUTEIHY.
2. Bpi6op HocuTens

9. YueOHo-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecTieYyeHUue TMCUUTIIMHBI

(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 - Texkcr : anexrponnbii / DBC "KoncynpTaHT cryneHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN5922103423.html
bapeioun  A.A., ®OuU3UKO-XMMHS HAHOYACTHUI[, HAaHOMATEPHAIOB U
HAHOCTPYKTYp : yueO. mocobue / A.A. bapweiOun, B.A. baxtuna, B.U.
Tomwmmun, H.I1. Tomununa - Kpacaospck : COVY, 2011. - ISBN 978-5-7638-
2396-7 - Texcr : anexktponHslid / DBC "KoncynbTanTt cTyaenTta" : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785763823967.html
[Ipockypuna B.E, [I0BepXHOCTHBIE SIBICHUS U CBOMCTBA TUCTIEPCHBIX CUCTEM
: yueOHoe mnocobue / B.E. Ilpockypuna, IO.I'. Tamsmernunos, A.A.
Konomnesa, A.f. TperbsikoBa, J[.M. Topcyes, E.M. Kynaruna - Kazans :
Hsznarenscteo KHUTY, 2018. - 137 c. - ISBN 978-5-7882-2335-3 - Tekcr :
anexktpouubeii // DBC "Koncynerant crynmenta" : [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" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ghtu_047.html

byanukos I'.K., MoauduimpoBaHHbie 371€KTPOIbI ISl BOIBTAMIEPOMETPUHU

B xumuu, ouonorun u meauuune / K. byaaukos, I'.A. Etiorun, B.H.
Maiictpenko - M. : JlabopaTopust 3Hanuii, 2015. - 419 c. (MeTtoasl B XUMuUn)
- ISBN 978-5-9963-2937-3 - Tekct : snexrponnsiii / ObC "KoHcynbpTanT
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 BeniecTB. M.: Briciias mkona, 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.: Xumusi, 1986. 248 c.

9. Epmakos [0.U., 3axapos B.A., Ky3neno b.H. 3akpemnieHHbIe KOMIUIEKCHI Ha
OKHCHBIX HOCUTENAX B Katanm3e. HoBocuOupck: Hayka, 1980.

10.Xaptau @. 3akpernieHHble MeTaJUIOKOMIUIEKCH. HOoBOE MOKOJIeHHEe KaTaau3aTopoB
/ Ilep. ¢ aurn. nox pex. A.Jl. Ilomoraitno. M.: Mup, 1989. 360 c.

IIporpammHuoe obecnieuenne u UHTEpHET-pecypcehl
ObecrieueH JOCTym K COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JaHHBIX,

MH(OPMAIMOHHBIM CITPABOYHBIM U MTOMCKOBBIM cucteMaM (bubmuorexka COI'Y):

1. DnextponHas Oubmmortexa aucceptauuu u aBTopedeparoB PI'b (OBJ[ 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; [Tapons: Khetagurov
5. OBC «KoHncynpTaHT cTyaeHTay. http://www.studentlibrary.ru
6. ObC «OpaiiT» - oOpa3zoBarenbHasi cpefa, BKIIOYAIOMIAs BUPTYaJIbHBIN
YUTAIbHBIA 3271 Y4€OHUKOB U y4EOHBIX MOCOOMII OT aBTOPOB M3 BEIYIIHMX BY30B
Poccuu o BceM HampaBIIeHHSIM | crienraabHocTaM (WWW.biblio-online.ru)
7. UudopmarimonHo-mnpaBoBoii moprai «["apant» (http://www.garant.ru/ ).

8. CnopaBouHas MpaBoBas cucTremMa KoncynbTant [roc

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

CocTaB JIHIIEH3MOHHOT0 ¥ CBOOOIHO PACIIPOCTPAHAEMOI0
NMPOrpaMMHOI0 o0ecrneYyeHusi, B TOM YK CJIe 0Te4YeCTBEHHOI 0 MPOU3BOACTBA

Ne n/m HanmenoBanmue Ne norosopa (J1MIEeH3MSA)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 1.
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTUBHpPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpamMMHoe obecrieuenue | 14.03.2019 r, nponnena no 2021 r.
KasperksyTotalSecurity
[Iporpamma miis 9BM «bank | Pazpabotka cory CBuzeTenbpeTBO 0
4 BOIIPOCOB JIJIsl KOHTPOJIS rOCy/IapCTBEHHOW PETUCTPALMU TMPOTPaMMBbI IS
' 3HAHUI» OBM Ne2015611829 ot 06.02.2015 1. (6eccpouno)
CiscoWebex- Cuctrema | OOO AiicrexaoroBop Ne J183-2020 ot 10.08.2020-
5. MIPOBECHNS BEOMHAPOB. 10.08.2021 .
CucreMa IIOMCKa TEKCTOBBIX | Ne795 or 26.12.2020 (meWicTBUTENIGH 0
6. 3aMMCTBOBaHHI 30.12.2021r) ¢ 3AO «AnTH-ILMaruary»
«Antumiaruar.BY3»
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[Tporpammuoe obGecnieuerue | CBOOOAHOE MporpaMmMHoe obecneueHue(0eccpouHo)

TSt pEeIaKTHPOBAHHUS
7. xumudeckux  Gopmya  Isis
Draw

Cucrema tectupoBanus | Ned68  or  03.12.2013  WII  Cynrarynun
8. Sunrav WEB Class P.T.(Geccpodno)

DJIEKTPOHHBIE Pecypchl, 00ecneYnBaIOIINe PeaJu3aunio
00pa3oBaTeJbHBIX IPOrPaMM
PI'BOY BO «CeBepo-OceTHHCKHHA rOCYyAaPCTBEHHbII YHUBEPCUTET
uMmeHu Kocra JleeanoBuua Xeraryposay

No HanmeHoBaHUe dneKTpOHHOro pecypca | MpuHapgnexxHocTb Appec caiita
1 | 9BC "YHuBepcurercKas CropoHHss http://www.biblioclub.ru
oudanorexa Online™
2 DJIeKTPOHHAsI ONOJIHOTEKA CropoHHsis https://dvs.rsl.ru

auccepramuii PI'b (3B/1 PI'b)

3 DJIeKTPOHHAsI OMOJIHOTEKA CropoHHsIs http://www.studmedlib.ru/

«KoHCyJIBTaHT CTyAeHTa»

4 YuuBepcaiabHas 0aza ganubIx «East- | CtopoHHsist dlib.eastview.com
View»
Hayunas 3j1ekTpoHHas 0udauoreka | CTOpOHHSS http://elibrary.ru

5 eLibrary.ru

Ba3a nanubix

«IABC elibrary

6 JaexkTponHasi oudmoreka «kOpaiit» | CTOpoHHssA https://www.biblio-

online.ru/

CoBpemMenHble npodeccoHaIbHbIEe 0a3bl JAHHBIX, HHGOPMAIIUOHHbIE
CNPaBOYHbIE CUCTEMBI, 3JIEKTPOHHBIE 00pa30BaTe/ibHbIE PECYPChI

1. Caiit o HaHoTexHoJiorusix B Poccum  [DnekTpoHHBIA  pecypc:
http://www.nanoware.ru/

2. HanotexHonoruueckoe COOOIIECTBO [DJIeKTpOHHBII pecypc]:
Www.nanometer.ru

3. NuTepHeT-KypHal O  HAHOTEXHOJIOTHSIX.  [DJIEKTPOHHBIM  pecypc]:
http://nanodigest.ru/

4. Hanortexunonoruu. Hayuyno-uHGopMaliMOHHBIN MOPTaN [0 HAHOTEXHOJIOTUAM

[DnexTpoHHBIH pecypc]: http://nano-info.ru/
http://www.elib.nwpi.ru - snekrponnas oudauoreka COI'Y

10.MaTepuajJbHO-TEXHUYECKOE O0ecneueHrue TUCHUIIMHbI
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http://www/
http://www.studmedlib.ru/
http://elibrary.ru/

KommnbroTepssiid  kiace, pgoctyn K cetu HWHrepHer (BO  Bpems
CaMOCTOSITeJIbHOM pabOThl), OPITEXHHKA, JIEKTPOHHAs 0a3a JaHHBIX OUOIUOTEKH
COI'Y, JeKkIuOHHbIE AayJIWTOPUH; OCHAIICHHbIE WHTEPAKTUBHOM JOCKOM,
MPOEKTOPOM, XUMUYECKAsI TAOOopaTopus.

Y4yeOHble ayguTOPMH /IS TPOBEACHUS 3aHATHH JIEKHHOHHOIO THIIA,

CEMHHAPCKOI0 THIA, TPYNNOBHIX W HWHIAWBHAYAJIbHBIX KOHCYJbTAIHUIA,
TeKyIlero KOHTPOJSI W  TNPOMEKYTOYHON  aTTecTamMu, a  TaKKe
CaMOCTOSITEIbHOH PadoThl 00YyYAINIUXCS: TPENOAABATEIBCKUNA CTOJ, CTYI,
CTOJIBI U CTYJIbsI JIs oOy4Jaromuxcs, kadeapa, KJiaccHas 10CKa.

Ooopynosanue: MuTepakTrBHas qocka Smart Board — 1 wr.; Pa6oyas cranius RU
Ergo Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mr.
[IpoekimoHHOEe MYJIBTUMEAUMHOE O0OpyAOBaHUE (MYJIbTUMEAUNHBIA MPOECKTOP
Optoma Dx 327 ¢ notonounbiM kperienueM-kpoHmreitn Kromax PROJETOR-10
s ipoekTopoB 3 cr. HakioH; Dkpan DINON Manual 180x180 MW- 1 mr. ¢
MPOTrPaMMHBIM O0ECTICUCHHEM, BBIXOJOM B CeTh MHTEpHET W dOCTymoM B
ANIEKTPOHHYIO HH(POpMAIMOHHO-00pazoBaTenbHyto cpeny COI'Y

[Iporpammuoe obecnieuenue: 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); Ilporpammuoe obecriedeHue Ui pPEAAKTHPOBAHUS
xumudecknx Gopmyit ISis Draw (beccpounoe I10); KoncynbranT miroc; Crucrema
MOMCKa TEKCTOBBIX 3aUMCTBOBaHMU «AHTHILIarnar.BY3y»; [Iporpamma nns O9BM
«bank  BompocoB s KOHTpois  3HaHui»; [apant; Cisco Webex;
JIEMOHCTPALIMOHHbBIE U Y4eOHO-HArJIsIHbIEe TTOCOOUS (BUACONPE3CHTAIIH).
Jlabopatopus OOmeld W HEOPraHMYECKOWM XUMHHM JJIS TPOBEICHUS 3aHATUN
CEMUHAPCKOTO THUIA, JaOOpPaTOPHBIX 3aHATHUNA, KYpPCOBOTO MPOCKTUPOBAHMS
(BBITIOJTHEHUST KYPCOBBIX PadO0T), TPYIIOBBIX U MHIUBUAYATbHBIX KOHCYJIBTAIIHM, a
TaK)Xe€ CaMOCTOSITEIIbHON pabOThl OOYYArOIIMXCS: MPENO0IaBaTeIbCKUI CTOM, CTYII,
CTOJIBI U CTYJIbs JJIsI 00y4aromuxcsi, JabopaTopHbie CTOJIbI, Kadeapa, KiaccHas
JTOCKa.

Oo6opynoBanue: Pabouast cranmms: RU Ergo Home 123 —1mr., Morutop Asus VB
172 TN (Core 2 Duo E 4700/2 GB DD) -1miT.; Dkpan- 1imt.; MyabTUMeTUHHbIH
npoektop Benqg MX 501 — 1 mT. ¢ mporpaMMHBIM 00ecTICUeHHUEM, BEIXOJIOM B CETh
WHTepHET 1 JOCTYNIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY
cory

[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB
Class (beccpounoe I10); Ilporpammuoe oOecrnedueHue IS PEIAKTHPOBAHUS
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xumuueckux ¢opmyn Isis Draw (becmmatnoe I[10); KoncynpTant 1miroc;
JIEMOHCTPAIIMOHHBIC U y4eOHO-HArJIsAIHbIe TTOCOOUS (BUACONPE3CHTAIIH).
JlaGopatopHoe oOopyaoBanue: BwitspkHOM 1mkadp - 1 mT.  pH-merp-
MATUBOIBTMETP «pH-150MI»- 1 mwit. Kanopumetp "IOxcniept 001K" — 1 mt. [Teus
mydensnas [IM-8 - 1 mt. Becor anamutuueckue SHINKO HT 84CE - 1 mir.
Hentpudyra CM-12- 1 mr. Konaykromerp «Okcmept -002-6H» -1 mr. Ikad
cymmiabHbI SNOL - 1 mit. Memanka

JlaGopaTopun: KOMILIOTEPHbIE KJIACCHI I IPOBEIeHUS TEKYILEr0 KOHTPOJIA
A TNPOMEKYTOYHOH AaTTecTalMHM, a TaKKe CaMOCTOSATEJbHON PadoThI
00y4aoIIMXCS:
MPEeNoIaBaTeNIbCKUIM CTOJI, CTYJ, CTOJBI U CTYJbSl JJIsl oOydwaromuxcs, kademapa,
KJIACCHAs JTOCKa.
Obopyoosanue: KoMIBIOTEpHI JJI1 KOMIIBIOTEPHOTO Kjacca B KOMIUIEKTE - C
MPOrpaMMHBIM 00€CIIEYeHHEM, BBIXOJOM B ceTh MHTepHeT u JOoCTynmoM B
ANIEKTPOHHYIO HMH(OpPMaIMOHHO-00pa3oBarebHyo cpeny COI'Y; wucTtouHuku
OecniepeboiiHorO MTaHus, Ippon, kommyrarop mis kinacca D-Link DGS-10240,
MHTepaKTUBHAas gocka 787 (1702070/15112/11344/2+ npoexrop Beno MX503.
IIpoepammnoe 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); Ilporpammuoe oOecrnedeHue g pPeIAKTUPOBAHUS
xummudeckux Gopmyn Isis Draw (beccpounoe I10); KoncynpranT mitoc; Cuctema
MOMCKAa TEKCTOBBIX 3aMMCTBOBaHMN «AHTUIaruat BY3»; IIporpamma miist 9BM
«bank  BompocoB s KOHTpoJis  3HaHuit»y; [apant; Cisco  Webex;
JIEMOHCTPAIMOHHBIE U Y4eOHO-HATJIAIHbIE TOCOOUS (BUACONIPE3CHTALINS).
bubauoreka, B TOM 4HCJe YUTAJIBHBIA 3aJ: CTOJIbl M CTYJbS s
OOy4JaromMXxcs, KOMIBIOTEPbl B KOMIUIEKTE - C IPOTPAMMHBIM OOECIeYEHHUEM,
BBIXOJIOM B c€Th VHTEpHET W JOCTYNOM B JJICKTPOHHYHO HH(OPMAIIMOHHO-
oOpazoBatenbHyto cpeny COI'Y.
Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; Koncynbrant 1moc; I'apant; Cisco
Webex;
OBbC"YnuBepcuterckas oubdamorexka ONLINE" https://biblioclub.ru
OBbC «KoncynbTaHT cTyAeHTa»  http://www.studentlibrary.ru
9BC «tOpaiim» www.biblio-online.ru
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JIMCT 00HOBJICHUSI/AKTYAIU3ANNH

[Iporpamma akTyanu3upoBaHa B CBSI3M C MPHUKAa30M MHHHCTEPCTBA HAYKH M BBICIIETO
oOpaszoBanus Poccuiickoit @enepauuu ot 26 HOsOps 2020 1. Ne 1456 (3aperucrpupoBaH
MunucrepctBoM roctuiuu Poccuiickoit deneparuu 27 mas 2021 1., Ne 63650) «O BHeceHuun
U3MEHEeHUH B (deaepanbHbie TOCYJAapCTBEHHBIE 00pa3oBaTelbHBIC CTaHAAPTHI BBICHIETO

00pazoBaHU.
1. 3aMEHUTh CTPOKY B I1. 3.2
be3zonacHocts YK-8. Cnocoben co3maBaTh W TOAJIEPKUBATH B IOBCEIHEBHOU
KU3HEACATCIbHOCTU JKHU3HU U B HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTHU 0Oe30IacHbIe YCIOBUA

KU3HENCATCIILHOCTH  JUII  COXPAHEHUs  MPHUPOTHOW  CPEIbl,
o0OecrieueHnsT YCTOMYUBOTO Pa3BUTHsSL OOIIECTBA, B TOM YHCIE MPH
yrpo3e W BO3HUKHOBEHUHM YPE3BBIYAMHBIX CUTYallMid W BOCHHBIX
KOH(JINKTOB

2. 3aMEeHMTb CTPOKY B 1II. 3.3

dusznko-
MaTeMaTHYeCKas 1
KOMITbIOTEPHAs
IPaMOTHOCTh TIPU
pelIeHNH 33129
npodeccnoHaTBEHOM
JEeSATCIIHOCTH

OIIK-4  CrmocobeH  1uraHupoBaThb  pabOTBl  XHUMHUYECKOH
HAaIpaBJICHHOCTH, 00pabaThIBaTh U UHTEPIIPETHPOBATH MOJTyYCHHBIE
pe3yibTaThl C HCHOJb30BAHMEM TEOPETUYECKUX 3HAHWHA U
NPAaKTHYECKUX HABBIKOB PEIICHHS MAaTeMaTU4YeCKUX U (U3HUECKHX
3amaq

OIIK-5 CnocobeH moOHUMaTh MNPUHIUIBI PaOOTHl COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTUW W MCIOJIb30BaTh MX VISl PEIICHUS
3aja4 MpodeccuoHaNbHOM e TeNbHOCTH

BHecenHble U3MEHEHHsI paCCMOTPEHBI U YTBEPKACHBI Ha 3acedaHuu Kadeapsl oOmel u
Heopranuyeckoi xumuu ot «03» urons 2021 r., mpotokon Ne 13/20-21,;

OnoOpeHb! Ha 3aceJTaHUM cCOBETa (paKkynbTeTa XUMUHU, ONOJIOTUHN M OMOTEXHOJIOTUH OT «24»
utoHs 2021 r., mporoxon Ne 11/20-21.
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