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[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCYy1apCTBEHHBIM 00pa30BaTEIbHBIM
crangaproM mno HampasieHuio 04.03.01 Xwumus (ypoBeHb OakanaBpuara), yTBEP>KICHHBIM
npuka3zoM MuHHCTepCcTBa 00pa3oBanus u Hayku Poccutickoit deneparuu ot 17 urons 2017 ronga
Ne671; mpukazom MuHHCTEpCTBA HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu ot 26
HOs10pst 2020 1. Ne 1456 (3apeructpupoBan MuHHCTEpCcTBOM ocTulinu Poccuiickoit denepannn
27 mas 2021 1., Ne 63650) «O BHeceHMM HM3MEHEHHWH B (QenepaibHbE TOCYIapCTBEHHBIE
oOpa3oBaTeNbHble CTAaHAApThl BBICHIETO OOpa3oBaHUA);  YYEOHBIM IUIAHOM TOATOTOBKHU
Oaxanaspa no HanpasiaeHuto 04.03.01 Xumus, yrBepxaeHHbIM YueHbM coBeToM OT'EOY BO
«COI'Y» potokon Ne 9, ot 28.03.2024 .

CocraBuTensb: K.X.H., qoiieHT ®.A. Araesa

Pabouas npocpamma Oucyuniunvl NpuHAMAa 8 COCMABEe OCHOBHOU NPOPecCUOHANbHOU
00pa308amenbHOl NPOSPAMMYL peuleruem yueHo2o cogema (npomokoa Ne 9 om 28.03.2024 2.).



1. CTpykTypa, 1 0011asi TPYA0EMKOCTb JUCHMILIHHBI
OO1ast TPYA0EMKOCTh AUCITUIUIMHBI COCTaBIIsACT 3 3a4eTHBIX eaunuil (108 dacos).

Ounast popma o0ydeHHS

Kypc 3
CemecTtp 6
Jlexuun 34

[IpakTrueckue (ceMHUHAPCKUE) 3aHATHS -

JlaboparopHble 3aHATHS 34
Koncynbranun -

HToro ayauTOpHBIX 3aHATHIA 68
CamocrosTenpHas padbora 40

KypcoBas pabota -

dopma KOHTPOJISt

3K3aMEH -
3auer 6 ceMm.
OO011€ee KOJIMYECTBO YacOB 108

2. Ilesin ocBoeHMSI JUCHMILIHHBI

[IporpaMmMa nucHUIUIMHBL «XUMHUYECKOE MOAU(DUIIMPOBAHHE MOBEPXHOCTH» BKIHOYAET
OCHOBHBIC TOHATHS W 3aKOHbl XUMHMHU MOJU(HUIMPOBAHHBIX COETUHEHHUH, OCHOBHBIE BUJbI
HOcUTENEe M MOIU(UKATOPOB, OCHOBHBIE CIHOCOOBI MOIM(UIMPOBAHUS, HCCIIETOBAaHUE
IPOMOJAN(PHUIMPOBAHHBIX BEIIECTB METOAAMHU (PU3UKO-XMMHUYECKOTO aHAIN3a, OCHOBHBIE 00J1aCTH
NPUMEHEHUS MO (DUIIMPOBAHHBIX BEILIECTB.

[IporpamMmma mnpegHa3HaueHa JJs CTYACGHTOB (pakyJbTeTa XUMHUHU, OHOJOTUU U

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

- IlonydyeHue HOBBIX CBeleHUH O cmoco0ax pa3paOOTKM HOBBIX (YHKIMOHAIBHBIX U
KOHCTPYKIMOHHBIX MatepuanoB; (26.006 IIpodeccronanbhbiii craHgapT «CHenMaIucT 1o
pa3paboTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULMOHHBIX MAaTepHajOB», YTBEP>KACHHBIN
nprka3oM MuHHCTEpCTBa TpyAa U colnanbHOM 3amuThl Poccuiickoit denepannu ot § ceHTAOp
2015 r. Ne 604n (3apeructpupoBan MuHnucrtepctBoM toctunimu Poccuiickoit deneparuu 23
ceHTs10ps 2015 r., peructpanuonnsiit Ne 38984);

-[IOHMMAaHUE COBPEMEHHBIX MPEACTABICHUN O CTPOEHUHN U CBOMCTBaX HEOPTAHMYECKUX BEUIECTB,
ABIIAIOIIMXCSI OCHOBOM 1l  MOAUGUIUPOBaHUS (HOCUTeNeH); H3y4yeHHE OpraHu4ecKHX



COCIUHEHUHN, KOTOpbIE MOXHO HCIOJNb30BaTh JUIi  MOAU(MUIMPOBaHUS;  BbIpabOTKa
HKCIIEPUMEHTAIbHBIX HAaBBIKOB, HEOOXOIUMBIX JIJIsl CHHTE3a HEOPTaHMUECKUX BEIIECTB C Pa3BUTOM
IIOBEPXHOCTBIO; [IOHUMAaHHE METOJI0B XUMHYECKOIO moaudunmposanmsi(40.011
[Tpodeccnonanpupiii cTangapT «CHenuanucT IO HAyYHO-HCCIENOBATEIbCKUM M OIBITHO-
KOHCTPYKTOPCKMM  pa3paboTKam», YTBEPXKICHHBI TpukazoM MUHHCTEpCTBA Tpyda U
coruanbHOM 3anuThl Poccuiickoit @enepanuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH
MunuctepctBoM toctuniu Poccuiickoir @enepannu 21 mapra 2014 r., peructpaiimoHHbiid Ne
31692).
3. Mecto nucuumiaudbl B cTpykType OINIOII 6akanaBpuara 04.03.01 Xumusi.

Juctuumimmaa «XXuMU4ecKoe MO (UIIPOBAHNE TOBEPXHOCTHY» OTHOCUTCS K AUCIUTLTMHAM
1o BBIOOPY 4YacTH, GopMUpyeMOil yuacTHHUKaMu oOpa3oBatenbHbix oTHOmeHui b1.B.J1B.04.02.
Jis u3ydeHus: TaHHOTO Kypca HEOOXOIUMBI 3HAHUS, YMEHHUS M KOMIIETCHLIUH, MOJYYECHHBIC
CTYACHTaMH TpU U3y4eHHH IUCHMIUINH «Heopranmueckas XuMus», «AHaJUTHYECKAsT XUMUS,
«Oprannueckas Xumus», «Puzndyeckass XUMUA» y4eOHOTO IJIaHA MOJITOTOBKU OakalaBpOB IO
HanpasieHuto 04.03.01 Xumusi.

TpeGoBaHusI K BXOAHBIM 3HAHUSM 00YUYaAIOLTUXCS:

Jns  ocBoeHMS JaHHOW JTUCHUILUIMHBI HEOOXOAMMO BIAJICHHE MpEABAPUTEIbHBIMU
KOMIETEHIUSIMU, IPUOOPETEHHBIMU B PE3YJIbTaTE€ OCBOECHMS IPENLIECTBYIOLIUX JUCLMILIUH
y4eOHOro IJIaHa MOArOTOBKM OakanaBpa no HampasieHuto 04.03.01 Xumus («Heopranumueckas
xumusgy - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «AHanmuTudeckas
xumus» - YK-1; VK-2; YK-4; OIIK-1; OIIK-2; OIIK-4; OIIK-6; «Opraanueckas xumus» -y K-8;
OIIK-1; YK-4; YVK-1; YK-2; OIIK-6; YK-6; OIIK-5; OIIK-2; OIIK-3; «®u3uueckas XUMHI» -
VK-8; OIIK-1; YK-4; VK-1; YK-2; OIIK-2; OIIK-6; YK-6; OIIK-5; OIIK-3; OITK-4):

YK-1. Cnoco0OeH ocCyliecTBIsATh MOUCK, KPUTHUECKUN aHANIM3 M CUHTE3 WH(pOpMaluwy,
MPUMEHSTh CUCTEMHBIN TIOJXOJ JIJIsl pEIIeHHsI TIOCTABICHHBIX 3a]1aY;

VK-2. CnocoOeH ompezaensaTh Kpyr 3ajady B paMKax IOCTaBJIEHHOW LI€TM W BBIOMpATh
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOI U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB 1 OTpAHUYEHUN;

VYK-4. Cnoco0eH ocCylecTBIsATh J€JI0BYI0O KOMMYHHKAIIMI0 B YCTHOW U NHCbMEHHOMN
dbopmax Ha rocygapcTBeHHOM si3bike Poccuiickoit denepariuu 1 ”HOCTpaHHOM(BIX) sI3bIKE(ax);

VK-8. Cnocoben co3naBaTh M MOAJEPKUBaTb B IOBCEAHEBHOM JKM3HM U B
npodecCHOHATIBHON AEATENbHOCTH Oe30IacHbIe YCIOBUS KU3HEACATEIbHOCTH JUIsl COXPaHEHUS
HOPUPOIHON cpe/bl, oOecreueH sl yCTOMYMBOIO pa3BUTHUS OOLIECTBA, B TOM YHCIIE IIPU Yrpo3e U
BO3HUKHOBEHUH YPE3BBIYAMHBIX CUTYallUl U BOCHHBIX KOH(IUKTOB;

OIIK-1 CnocobeH aHamuM3UpOBaTb W HWHTEPIPETUPOBATH PE3YJIbTAThl XHMHUYECKUX
HKCIIEPUMEHTOB, HAOIIOAEHUN U U3MEPEHMUI;

OIIK-2 CriocoGeH nmpoBOAUTH C COONIOAEHUEM HOPM TEXHUKH 0€30MaCHOCTH XUMUYECKUI
HKCIIEPUMEHT, BKJIIOYasi CHHTE3, aHAJIN3, U3YUYE€HUE CTPYKTYPbI U CBOMCTB BELIECTB U MATEPHAJIOB,
HCCJIEJOBAHME MTPOLIECCOB C UX YUaCTHUEM;

OIIK-3 CnocobeH mMpUMEHSITh PacYeTHO-TEOPETUYECKUE METOJMbI ISl M3YYCHUS CBOWCTB
BEUIECTB U IPOLIECCOB C MX YYaCTHEM C HCIOJb30BAHHEM COBPEMEHHON BBIYMCINTEIBHON
TEeXHHKH;

OIIK-4 CrniocobeH miaHupoBaTh pabOThl XUMHUYECKON HaNpaBlIEeHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATh IOIYYEHHbIE PE3YNbTaThl C HCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUNA U
MPAKTUYECKUX HaBBIKOB PEIICHUS MaTEMaTHUECKUX U (PU3NYECKUX 3a]1aY;



OIIK-5 CnocobGeH mOHUMATh MPHUHIUIIEI PabOThl COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUI U UCTIOJIb30BaTh UX JUISL PEIICHHS 3a]a4 POoQeCcCHOHANTBHOM NeATETbHOCTH,

OIIK-6 CnocoOeH MpeacTaBisaTh Pe3yibTaThl CBOEH pabOThl B yCTHOW M HMHUCHMEHHOM
dopmMe B COOTBETCTBHM C HOpPMamMH U TMpaBWJIAMH, NPUHATHIMH B TPO(PECcCHOHATHHOM
COO0O011IECTBE.

JlaHHas1 IUCUUIUIMHA TOTOBUT CTY/ICHTOB K BBIITOJHEHHIO BBITYCKHOW KBAIM(DUKAIIMOHHON
paboThI, JOMOJTHSIET 3HAHKS O COBPEMEHHBIX METO[aX HAYYHBIX HCCIICIOBAHUH.

O6006mmennbie TpyaoBbie (GyHKIUU (TD), KOTOPHIE CMOXET MOJHOCTHIO WM YaCTUYHO)
IPOIEMOHCTPUPOBATH CTYJIEHT ITPH OCBOEHUH JaHHOM TUCLMILIMHBIL
—Pa3paboTka  ONBITHBIX  00pa3lOB  HAHOCTPYKTYPUPOBAHHBIX  KOMITO3UIIMOHHBIX
MaTepHaJIoB;
—CO6op W cucremMarH3auus HAYYHO-TEXHHUYECKOW HWH(POPMALMU O CYIIECTBYIOIIUX
HaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepUanax
—CocraBieHue aHaIUTUYECKUX O0030pOB, HAay4yHBIX OTYETOB, MyOJIMKALUSA PE3Y/IbTAaTOB
UCCJIEIOBAHMUS
—Ocyl1ecTBiieHUE  BBINOJHEHHUS  SKCIEPUMEHTOB U O(OpMIEHHS  Pe3yiIbTaToB
UCCIJIEJOBaHUM U pa3pabOToOK
Jlist ocBoeHUs JaHHOW yuyeOHOU AucHMILIUHEL (Y ]]) CTYAeHT JoJKeH
3HATh: OCHOBBI HEOPTAHUYECKOM, OPTaHUIECKOHN U (PU3NIECKON XMMHUU.
YMerb: OCYLIECTBIISTH CHHTE3

OpPraHMYeCKM U HEOpraHU4eCKUi pa3IM4YHBIX

MaTepuajoB, KOTOpPbIE MOTYT HCIIOJIb30BAaThCsl B KauecTBE MOJIM(UKATOPOB (OpraHuyecKue

COCIMHEHUS) WM HOcHUTenell (MuHepanbHble BemiecTBa). PacmmdpoBath pe3ynbTaThl
MPOBEJCHHBIX (PU3UKO-XUMUYECKUX UCCIICIOBAHUM.
Bnaners: MeToouKaMu HEOPraHMYECKOTO W OPraHMYecKoro CHUHTE3a; OCHOBHBIMH

(GU3UKO-XMMUYECKUMH METOAAMU HCCIEIOBaHMs CBOICTB M COCTaBa HEOPraHUYECKHUX
MaTepHalIoB.

4.TpeGoBaHus K pe3yJIbTaTaM OCBOCHHMS AHCHUIINHBI
[Tponecc n3yyeHHs JUCUUIUIMHBI HAapaBiIeH Ha (pOopMUpPOBaHHE CIEAYIOLUINX KOMIIETCHIINI:
Kon 1 HauMeHOBaHHe HHAMKATOPA J0CTHKeHHs NPodeccHoHAIbHOI
KOMIICTCHIINH

Koa m HauMeHoBaHue Kon n HaumeHoBaHue HHAUKATOPA Ocnosanue (I1C, ananus
npogeccuoHAIbHOU AOCTUKEHHS NPOdecCHOHAIBHOMN OTIBITA)
KOMIIETEHIINH KOMIIeTEeHIINH
IIK-1 Crnocoben | IIK-1.1:  Hcmonmezyer 3Hanms o | 26.006 IIpodeccronanbHbit
HCTIOIB30BaTh 3HAHUS O | CTPOCHUU BEIIECTBA, npupoze | CTaHAapT «Crenpanucr 1o
CTPOEHUH BEIIECTBA, | XHMUUECKOH CBSI3M M CBOICTBax pazpadoTke
. HaHOCTPYKTYPUPOBAHHBIX
MPUPOJIE  XUMHUYECKOH | pa3Iu4HBbIX  KJIACCOB  XUMHUYECKHUX
. KOMIIO3HUIIMOHHBIX

CBA3M M CBOWCTBAX | SJICMCHTOB, BEIICCTB M MATEPHANIOB JUIA | | ePHATIOBY
Pa3IUYHBIX KJIACCOB | MIOHMMAaHMUSI MEXaHM3Ma XHMHYECKHX
XUMHUYECKUX PJIEMEHTOB, | PEaKLUi, MIPOUCXOISIIINX B
BEIIECTB U MAaTEPHAIOB | TEXHOJOTUUECKHUX rporieccax u
TS MMOHUMAHUS | OKPYXKAIOIIEM MHUPE;




mexanusMa xumuueckux | IIK-1.2:  [Ipornosupyer  cBoiicTBa
peakuuid, XAMHUYECKUX COEIMHEHHI U
IIPOUCXOJSAIINX B | MAaTEpHUaJOB Ha OCHOBE JAHHBIX 00 HX
TEXHOJIOTMYECKHUX CBOICTBaX U XUMHUUYECKOM CTPOEHUU;
mpoueccax u
OKpPY’KAIOIIEM MHUpE, a
TAKKE IIK-1.3. Hcnonws3dyer COBpeMEHHBIE
TEOPETUYECKHE IIPEJICTaBICHUS
€CTECTBCHHOHAY4YHbIE .
XUMHUYECKON HayKH u

SHaHWA  JUIL  PCIICHUA | ecTecTBEHHOHAYYHBIE 3HAHUS B CBOEH

3a1a4 po(hecCHOHATTLHOM IS TEIILHOCTH.
npodeccnoHaTbEHOM
JeSTEIILHOCTH.
IK-2. Cnoco6en | [IK-2.1. Bnaneer  coBpemenubiMu | 40.011 IIpodeccronanbhplit
MIPUMCHSIT METOJIaMU HCCJICIOBAHUS XMMHUYCCKUX | cTaHmapT «CHenuaiucT 110
COBPEMEHHYIO COEIMHEHUN 1 MaTepHAaJIOB; HAYYHO-UCCIIEIOBATEILCKUM
anmaparypy npu U OIBITHO-KOHCTPYKTOPCKHUM
MPOBEJICHUN  HAYYHBIX pa3paboTKam»
HCCIICIOBAHUM, a TaKXKe
COBpEMEHHBIE
p K-2.2. AHanuzupyet u
TEOPETUICCKHE
HUHTEPIPETUPYET pE3yNbTaThI
MIpeICTaBICHUS
. XUMHUYECKOTO IKCIIEPUMEHTA Ha OCHOBE
XUMHUYCCKOH HAYKH IS
COBpPEMEHHBIX TEOPETUUECKUX
aHanm3a . o
MIPEJICTABICHUA XUMUYECKON HAYKH
IKCIIEPUMEHTAITLHBIX
JTAHHBIX.

B pe3ynbrare 0CBOGHUS NUCLUILTUHBI 00YYatOLUICs JOKEH:

3HaTh!

- OCHOBHBIE ITPUHLIUIIBI, 3aKOHBI, ITOJIOKEHHS, METOA0JIOTHIO U3yyaeMbIx aucuuruinH (ITK-
1)

—  TEOpPETUYECKHE OCHOBBI COBPEMEHHBIX METO/IOB UCCIIEA0BAHNS XUMUUECKUX COCTMHEHUH,
MaTepUalioB U MHTEPIPETAINH OTy4YeHHbIX pe3yapTaToB ([1K-2) ;

- OCHOBHBIC HCTOUYHHKH M METOIbI MOUCKa HaydHOU nHpopmarmu(I1K-2)

YMers:

- HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI W TOJIOKEHHMS] XMMHMU Il NMOHMMAHUS MEXaHU3Ma
XUMUYECKUX PEAKLUUN, IPOUCXOMSIMINX B TEXHOJOTHUECKHUX IPOLECCaX M OKPYKAKOLIEM MHUPE
(TK-1);

- MIPOrHO3UPOBATh CBOMCTBA XMMHUECKHUX COEIMHEHUH U MaTepHaJIoB Ha OCHOBE JJaHHBIX 00
uX CBOMCTBaxX U xumuieckom crpoernu (I1K-1)

- aHAJIM3UPOBATh U MHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKOIO IKCIIEPUMEHTA Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKHX MPeICTaBIeHUI xumuueckoi Hayku (ITK-2).

Biagers:

- HaBbIKaMU MCMOJIb30BaHUS PyHIAMEHTAIbHBIX XUMUYECKUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX 3HAaHHUU B MPOLECCE BBIMOJHEHNS HAYYHOT'O HCCIIEJOBAHNUs, a TAK)KE B

cBoeit mpodeccronanbHoi AesrenpHocTH (TTK-1)

—  HaBBIKaMH UCHOJIb30BaHUs 0a30BBIX 3HAHUI U METO/I0B XUMUYECKUX TUCIHUIUIMH MTPU
MHTEPIIPETAINH MOoTy4eHHbIX pe3ynbTaToB ([1K-2).



5. Conep:xkanue ¥ y4eOHO-METOAMYECKASA KAPTA AUCIUIIIAHBI
«XuMHYeCKoe MOIU(PUIIMPOBAHUE MOBEPXHOCTID)

Howmep HaumenoBanue tem, 3aHATus CamocrosiTenpHas padbora DOopMBbI KOHTPOJIS KonmuecTBo
TEMBI (BOIIPOCOB), U3y4aeMbIX 6ayu10B Max
10 JaHHOM JucuuIuinHe | Jlexkmu Jlabopatopueie | Yacer | Coneprkanue
u 3aHATHUS

1 Xumust MPUBUTHIX | 2 CuHTe3 HOCUTEIIS Xumuueckoe MOau(GUIIMPOBaHUE — | Y CTHBIN OMpPOC
IIOBEPXHOCTHBIX JIOTUYECKOE MPOAOJIKEHUE U
COE/IMHEHMH  KaK  4acTh pa3sBHUTHE UJIEH HOHHOTO OOMEHA.

HAyKH O TIOBEPXHOCTH.
1. Kparkuit
HCTOPUYECKHIT OYepK.

2 OcHOBHBIE TOHATUA U | 2 CuHTe3 HOCUTEIS 2 Hcnonps3oBanne XUMUYECKOTO Tect Ha

TEPMHUHOJIOTUA MOAU(DUIMPOBAHUS IS JUCTaHIIMOHHOMN
HaIPaBJIEHHOTO U3MEHEHUS matgopme
XMMHYECKHUX CBOMCTB
MTOBEPXHOCTH.

3 Cnemnuduueckue 2 CuHTe3 HocUTENs 2 OCHOBHBIE TOHATHUSI XUMUHU TecT Ha
0COOCHHOCTH XHUMHH IIOBEPXHOCTHBIX COECJUHEHUN JUCTaHLIMOHHOMN
TIPUBUTHIX rnatdopme
MIOBEPXHOCTHBIX
COEeTMHEHNN

4 Xumus MIOBEPXHOCTH | 2 CuHTe3 HOCUTEIA 2 Pemrenne 3amaun 3akperuiennst Ha | [IncbMeHHBIE OTBETHI
HOCUTEJIA. IIOBEPXHOCTU HOCUTENA Ha BOIIPOCHI K
Bri6op Hocutens. O6mue KOOPIUHAITMOHHBIX COCTUHEHHIMA 3aHATHIO.

1 CHICUHATBHBIC MIEPEXOIHBIX METAJIJIOB.
TpeOOBaHUS K HOCUTEIIO

5 1. Xumust 2 CuHTE3 HOCUTEIIS 2 Pedepar

MOBEPXHOCTU OKCHJIOB.




2. VY nenpHas
IIOBEPXHOCTh u
IIOPUCTOCTb.

O®pakraiel B XUMUU
IIOBEPXHOCTHU

6 CrpykTypa KpemHe3EMa. CuHTE3 HOCUTEIIS TpebGoBaHus, MpeABIBIAEMBIC K Koncnekr

1.CTpoeHne mOBEpXHOCTH HOCUTEJII0. XHUMHUYECKHE CBOMCTBA
KpemHesema. OKCHJIHBIX TIOBEPXHOCTEIA.
2. Tumbl CHJIAHOJIbHBIX
TPYIIl Ha T[OBEPXHOCTU
KpEeMHe3eMa U METObl UX
ONpeJICTICHUSI.

7 Xumust IIOBEPXHOCTH Cunres Marepuain eKuuH. Koncnekr

MHUHCPAIbHBIX BEUICCTB. MOAU(UKATOPOB Hocurens (moanoxka, Matpuiia).
L Xumust CTpyKkTypHBIE (YHKIMOHAILHBIE
MOBEPXHOCTH OKCHJa rpymmst. Momadexarop.
AJTIOMUHUSL.

[IpuBuTHI C0M.

8 2. Xumus Cunres
MOBEPXHOCTHU OKCHJIOB MOIH(UKATOPOB
TUTaHA U UPKOHUSL.

Xumust MOBEPXHOCTHU
YTJIEPOJTHBIX MaTePUAJIOB.

9 Mopaudukatops Cunres Marepuain nekuuu KOHCIIEKT
MOBEPXHOCTH. MOIH(UKATOPOB Hocurenu nns 3akpennenus
1. 3anava BbIOOpA Pa3IMYHbIX COETUHEHUI
monudukatopa. SxopHas
rpymma.

10 Cunres Cunres
KPEMHUUOPraHUYECKUX MOJU(UKATOPOB

MOAM(UKATOPOB.




11 1. Peaknun XUMHUYECKOE OnoBooprannueckue u Pedepar
TUJIPUJCUIIAHOB c Moau(pHUIIMPOBAHH bocdopoopranngeckue
onedrHAMH. e MO (DHKATOPHI IIOBEPXHOCTH.
2. Peakiuun
METaJNIOOPTaHUYECKUX
COCIMHEHU I c
rajoreHCUJIaHamH.
12 CuHTE3 rUApUICUIaHOB XUMHYECKOe [IpuMeHeHnne MpUBUTHIX
MOIU(UIIIPOBAHA MOBEPXHOCTHBIX COCTUHEHUN B
e ceHcopax
13 Bsaumoneiicteue XuUMHYECKOE [IpumeHeHne TPUBUTHIX Pedepar
MOJU(HUKATOPOB ¢ Moau(pUIIMPOBAHH MMOBEPXHOCTHBIX COCUHEHUI B
MOBEPXHOCTBIO e copoLuH
HOCHTEJIEH.
1. Meron
AMMOOHIIN3AIIHAH.
2. Merton
OBEPXHOCTHOM COOPKH.
14 MoaudunupoBanue XUMHUYECKOE CrexuomeTpus B3aMMOJICHCTBUS
KpeMHe3EMa MOJIU(UIIPOBAHU MOJIU(UKATOPOB C MOBEPXHOCTHIO
OpraHH4eCKIMU " e KpeMHe3éMa.
KPEMHUMOPraHMYeCKUMU
COETMHEHUSIMU
3. Mexanuszm
MoIU(pUIIUPOBAHUS
MIOBEPXHOCTHU
KpeMHe3EMa.
15 CrpoeHue U  CcBONCTBa XHUMHUYECKOE IIpuMeHeHne TOBEPXHOCTHO- pedepat
MPUBUTHIX CIOEB. MoaupHUIIMPOBAHH MOIU(DHUIIMPOBAHHBIX MATEPHATIOB

€

B Xpomarorpadpuu




16 [IpumeHeHHEe XUMHYECKH | 2 MeTtobl 4 [IpumeHneHne NoBEPXHOCTHO- YcrHas 6ecena
MOIU(HUIMPOBAHHBIX UCCIIEIOBAaHHS MOJU(UIIMPOBAHHBIX MaTEPHUATIOB
BELIECTB MOJIU(UIIPOBAHH
BIX MAaTEPHUAIOB
17 [IpumeHeHne XUMHYECKH Mertoapl 4 [IpuMeHeHne MoBepXHOCTHO- pedepar 6
MOTU(PUITMPOBAHHBIX UCCIIEIOBAHHS MOJU(PUITMPOBAHHBIX MaTEPHAJIOB
BEIIECTB MOIU(UITIPOBAHH
BIX MaTEPUAIOB
HTtoro B cemecTpe: 34 34| 40 40
PeliTHHTOBBIi KOHTPOJIb 30
HUTOIO: 70
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6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
TpaauunoHHbIe JIEKIUH, JA00PATOPHBIC M NMPaKTHYeCKHe (CEeMHUHAPCKHUE) 3aHATHS C
MCIIOJIb30BAaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOrui. Jlekuum ¢ ucnosp30BaHUEM
MYJIbTUMEAMMHBIX MPE3CHTAIHH, JEKIMU-0eceapbl, JIEKINU-THAIOTH, 3BPUCTUYECKHE JICKIUH,
JEKUUU-BU3YAIM3allUY, I[PAKTUYECKUE 3aHATUSA, CAMOCTOATENbHAas pabdoTa CTYICHTOB,
KOMITBIOTEPHOE TECTUPOBAHUE.

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

IIpe3eHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEICTB - caMblil () (heKTUBHBIN
croco0 JJOHeCeHUs BaKHOW MH(OPMAIMK MPU MyOIWYHBIX BHICTYIUIEHUAX. Craiii-pe3eHTanium
C HCIIOJIb30BaHUEM MYJIbTUMEIUIHHOrO 00OpYyIOBaHUS TO3BOJSIOT 3()(PEKTHBHO M HATIIAIHO
IPEJICTaBUTh COJAEPIKAHME HM3y4yaeMoro Marepuala, BbIIECIUTb U I[POUUIFOCTPUPOBATH
cooOmieHrne, KOTOpOE HEceT MOYYHTENbHYI HH(OpManuio, IMoKa3aTh €€ KIIoYeBbIe
cojiepxKaTelbHble NMYHKTHI. VCNOab30BaHME HMHTEPAKTUBHBIX 3JIEMEHTOB IO3BOJSIET YCHUIIUTH
3¢ (PeKTUBHOCT, MYOJIMYHBIX  BBICTYIJICHUH, SIBISIOMIUXCS YacThl0 MPOEeCCHOHAIBHOM
JIeATEIbHOCTH IIPEToJaBaTels.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTh BeO-KOH(EPEHIIUH, IPOBEIEHNE OHIAWH-BCTPEY UITU
npe3eHTauuii depe3 HMHTEpHET B pEXUME peaabHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HAXOJHUTCs y CBOETO KOMIIbIOTEpa (CpeACTBa CBSA3H), a CBSA3b MEX/1y HUMU 1O/JIEPKUBAETCS Yepe3
HHTEepHET NOCPEeICTBOM 3arpyKaeMoro NpuiIoKeHUs, yCTAHOBIEHHOIO HAa KOMITBIOTEPE KaXA0I0
y4acCTHUKA.

Buneoxondgepennusi — ceanc BuaeokoHdpepenucsszu (BKC) — 310 TexHomorus
WHTEPAKTUBHOT'O B3aMMOJICHCTBHS ABYX U 0oJiee YHaCTHUKOB 00Opa3oBaTEIbHOIO IMpolecca s
oOMeHa nHpopMaIueil B pealbHOM PeKUME BPEMEHH.

Hcnonp3yroTcsi ~ MHTEPAKTHBHBIE ~ METOJAbI  OOy4YeHMs:  CHUTYyallMOHHBIC  3aJauH,
HCCIIEIOBATENLCKUN MeTOJ] OOydeHHs, [eJOBbIE WIpbI, MOATOTOBKAa M MyONHMYHAs 3alluTa
pedeparos.

JlabopaTopHble 3aHATHSA SBISIOTCS OJHUM M3 BaXKHEHIIMX BHJIOB Y4eOHOM paloTHI,
COCTABIISIIOT OCHOBY TIOJITOTOBKH CTYACHTOB IO TUCIMIUIMHE M HAIIPABIICHBI Ha ()OPMHUPOBAHUE Y
CTYZICHTOB CHCTEMAaTHU3UPOBAHHBIX 3HAHUH U HABBIKOB.

Beimonnenuto nabopaTtopHoit paboOThI J0JIKHA MPEIIIECTBOBATh CAMOCTOSITENbHAs padoTa ¢
JUTEPATyPHBIMU UCTOYHUKAMU M KOHCIIEKTOM JIEKIIUH, TIPH ITOM CllelyeT oOpaTuTh BHUMaHUE Ha
TEOPETUYECKHE BOMNPOCHI MO TeMme 3aHATusA. [lepBOHAYalbHO HIET ONPOC TEOPETHUYECKOIO
MaTepHala TeMbl 3aHATUS. 3aTeM B psijie BOIIPOCOB MpenoaBareis cleAyeT CKOHIIEHTPUPOBATh
BHUMAaHHE HAa OCHOBHBIX HUJIESIX TEMBI 3aHATHS. 3a/1aBaeMble BOTIPOCHI IOJKHBI OBITH KOPOTKUMH
¥ MaKCHMAJIBHO TPOSBIISTH B CTYJCHTAX UX COOOPA3UTEILHOCTb.

JlaGopaTopHbie pabOTHI BHIITOIHSIOTCS B COOTBETCTBUH C TPEOOBAaHUSIMHU CTaHIAPTOB M HOPM
nabopaTopHOil mpakTUKH. CTYAEHTHI JOJDKHBI O3HAKOMHTHCS C TENBI0 M 3ajadaMu paOoTHI,
METOAMYECKMMH YKa3aHHUSAMHU K JaHHOHM 1abopaTopHOil pabore, ammaparypoil, mpubopamu u
peaKTUBaMHU, HEOOXOIMMBIMU JIsi BBIOJHEHHsS paOOThl. Pe3ynbTaTbl BBINOIHEHHOW PabOTHI
oopmisitoTest B paboueit TeTpanu mo mnpeasiokeHHoM ¢opme. Kaxnas BeimosHeHHas pabota
JOJDKHA OBITH OopMIIeHa JOJDKHBIM 00pa3oM W CIaHa MpernojaBaTelio, MPOBOJIUBIIEMY
nabopaTOpPHBIE 3aHATHS.

TexHoJIOTUSI JJIEKTPOHHOr0 O00y4YeHHsI (peau3yercss TpPH TOMOIIM SJIEKTPOHHOM
nHpopmanmonHo-006pazoBatenbHOU cpenbl (AMOC) COI'Y npu ucnonszoBanuu pecypcoB IbC,
NIPY TIPOBEICHNH aBTOMAaTU3WPOBAHHOTO KOMITBIOTEPHOTO TECTHPOBAHUS U T. JI.).
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Hcnonp3ytorcst 0amibHO-pEHTHHTOBAs CHCTEMa OLIEHKH 3HaHUH, TEXHOJIOTHH C TPUMEHEHHEM

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

1. Bce Buumbl yueOHOW paOOThI MOTYT MPOBOAMTHCS IUCTAHIIMOHHO HAa OCHOBAaHUU
JIOKaJIbHBIX HOPMATHUBHBIX aKTOB.

2. B memax peanuzanuy HWHAMBUAYAJIBHOTO TOAXOAa K OOYYCHHIO CTYACHTOB,
peaTM3yIoNMX y9eOHBIH MPOIEeCC 0 UHIUBUAYATHHOW TPACKTOPUH B paMKaX WHAMBUIYAILHOTO
pabouero TIUIaHa, W3y4YEHWE JIAHHOW  JUCHUIUIMHBI MOXET  OCYIIECTBIATHCS  4epe3
WHUBUTyaJIbHbIE KOHCYJIbTALUU MPENOJaBaTesl OYHO, B YaChl KOHCYIbTAIIUH, 110 AJIEKTPOHHOU
Mo4Te, a TAK)KE C MCIOJb30BaHUEM TUIAT(GOPM AUCTAHIIMOHHOTO 00y4deHwus, Bxoasammx B JMOC
corvy.

7. YueOHO-MeTOANYECKOE 00eclieYeHne CAMOCTOSITeIbHOI padoThl.

Lenbto caMOCTOSITETHHON PaOOTHI CTYICHTOB SIBISIETCA: (POPMHUPOBAHUE CIIOCOOHOCTEH K
CaMOCTOSITENIbHOMY TO3HAHUIO U 00YYEHHIO, TIOUCKY JIUTEpPaTyphl, 00001IeHUI0, 0OPMICHUIO U
MPEJICTABICHUIO TIOJYYCHHBIX PE3YJIbTaTOB, MX KPUTHYECKOMY aHAIM3y, MOWCKY HOBBIX U
HEOPAMHAPHBIX PELICHHUH, apryMEHTHPOBAHHOMY OTCTAaWBAHMUIO CBOUX MPEAJIOKEHUN, YMEHUI
MOJITOTOBKY BBICTYIUICHUI W BEACHHUSI TUCKYCCHIA.

CamocrosiTesibHast ~ pabdora  CTYIEHTOB MO  JUCIMILIUHE «XUMUYECKOE
MOAU(UIIMPOBAHUE TTOBEPXHOCTU» CIIOCOOCTBYET 00Jiee TIYOOKOMY YCBOEHHUIO H3y4aeMOTO
Kypca, GopMUpYeT HABBIKU HCCIIE0BATENHCKON paboThI MO MpobiieMaM 0€30MacHOCTH YeIoBeKa
B Cpejic OOMTaHUs, OPUCHTHPYET CTYJACHTA HA YMEHUE MPUMEHSTH IMOJTYICHHBIC TEOPETUICCKIEC
3HAHUA HA MPAKTUKE U MIPOBOAUTCS B CIECAYIOIINX BUIAX:

[TpopaboTKa JIEKIIMOHHOTO MaTepuara.
[TonroroBka k 1a0OPATOPHBIM pabOTaM.
[TonroroBka u npeacTaBI€HUE JOKIIAOB.
[TonroroBka u npeacTaBlIeHNE IPE3EHTALNH.
[ToaroroBka K 3adery.

Opranuzanusi caMoCTOSITEJIbHON padoThlI.

CaMocTosiTenbHast paboTa CTYACHTOB MO JUCIUILUINHE «XUMUYECKOe MOIUDUIIMPOBAHNE
MOBEPXHOCTU» BKJIIOYAET BBHINOJHEHUE JOMAlIHUX 33JaHUM K KaXJIoMy JlabopaTOpHOMY
3aHIATHIO, K pYyOeXKHBIM TECTUPOBAHUAM M K HTOTOBOMY 3a4eTy. 3a/laHus COep aT yCTHYIO
MOJITOTOBKY IO TEOPETUYECKHM BOTPOCAM, TIOJTOTOBKY JOKJIAIOB K HEKOTOPHIM 3aHSATHUSM TIO
BBIOpaHHOW WM TPENJIOKEHHOW CTyIAeHTOM Teme. /I TOBBIIeHHs] OalIbHOM OIICHKH 3a
TEKYIIYI0 pabOTy CTYJIEHT MOXKET IpecTaBuTh pedepat. Tema pedepara BIOUpaeTCs CTYACHTOM
CaMOCTOSITENIbHO M COOTBETCTBYET COACPKAHUIO CAMOCTOSITENbHOM paboThl. Joknansl u pedepar
JIOJI’KHBI COMTPOBOXAATHCS MTPE3EHTAIMEH 110 TEME.

JlocTynm K METOJIMYECKUM MaTepuajiaM jisi O0eCHeueHHUsi CaMOCTOSITENbHON paboTh

CTYZICHTOB 00ecIieunBaeT QUCTaHIIMOHHas momiaaka cucteMbl «MOODLE» http://Ims.nosu.ru/.

Kpurtepun popmupoBaHusi OLieHOK NPHU NpeACTABJICHHH A0KIa1a (pedepara)
Coo0IeHre WM JIOKJIaJ COOTBETCTBYET NPEJIOKEHHONW TeMe, UMEET BCTYIUICHUE, OCHOBHYIO
YacTh M 3aKJII0UeHue — 2 0.
Tema packpsiTa MOJIHOCTBIO, CTYICHT MPOAEMOHCTPHUPOBAIT CIIOCOOHOCTh aHAIM3UPOBATH PA3HbIC
TOYKH 3peHust — 2 0.
Coo0ImeHue cIenano ¢ COOM0ICHHEM HOPM COBPEMEHHOTO PYCCKOTO JINTEPATYPHOTO A3bIKA U C
npeCcTaBICHUEM mpe3eHTanun — 2 0.

MaxkcuManbHO€E KOJIUUECTBO 0ajiioB — 6.

CamocrosTenbHas paboTa 10JKHa HOCUTh CHCTEMAaTHIECKU XapakTep, ObITh HHTEPECHOMN

U TPUBJICKATCIBLHON Ui CTylIeHTa. Pe3ynbTaThl caMOCTOSTENbHON PabOThl KOHTPOIHPYIOTCS
npernoaBaTeeM W yYHTHIBAIOTCS MPH aTTECTAIlMK CTy[AeHTa (3aueT). [Ipu 3TOM MpOBOASTCS:
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TECTUPOBAHUE, JKCIPECC-OMPOC Ha JIEKIHOHHBIX M JaOOPaTOPHBIX 3aHATUAX, 3aCIyIINBAHUE
JOKJIaJIOB, MPOBEpPKa MUCbMEHHBIX PaldoOT U T.1I.

MeToauyeckne yKazaHus K CaMOCTOSITe/IbHOI padoTe:

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

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

Lenu:

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

2. Pa3o0path akTyaJIbHOCTb JaHHOT'O HAIIPABJIEHUS B HayKe.

3. Pazo0paTh, Kakas MODKHA CTOSITh 3ajlada Iepej] MCCIeNoBaTeIsIiMd B 00JacTh
XUMHUYECKOTO MOAH(PHUIIMPOBAHUSL.

IJIAH:

1. Xummuueckoe MOIU(PHUIMPOBAHUE — JIOTUYECKOE MPOAOIDKCHHE M Pa3sBUTHE HJIEU

MOHHOT'O OOMEHa.

2. Hcnonp3oBaHue €ro Juisi HAIpPaBJIEHHOTO W3MEHEHHUS XHMMUYECKHX CBOMCTB
IIOBEPXHOCTH.

3. MoauduumpoBaHre MOBEPXHOCTH KpeMHe3EMa.

4. Pemenue 3aJauM 3aKpeIUICHMs Ha IIOBEPXHOCTH HOCHUTENS KOOPIMHALMOHHBIX
COCIMHEHUH MEPEXOAHBIX METAJIOB.

JIMTEPATYPA

1. XWMHUS IPUBUTHIX IOBEPXHOCTHBIX coeauHenun. Ilox penakuueit I'.B. JIncuukuna.
M.:®usmatiut. 2003

2. AneckoBckuii B.b. Xumus tBEpapix Bemects. M.: Bricias mkona, 1978

TEMA Ne2: Xumusi NpUBUTHIX MOBEPXHOCTHBIX COEIUHEHHH. OCHOBHBIEC IMOHATUA U
TEPMHUHOJIOTHUSI.

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

[EJIN:

1. Pa3o0parb OCHOBHBIE MOHATUS XUMUN TOBEPXHOCTHBIX COECAMHEHHH.

IIJTAH:

1.Cnenuduueckre 0COOEHHOCTH XUMUU IPUBUTHIX COETUHEHUH.

2. Hocurens (moioxka, MaTpHIia).

3. CtpyKTypHbI€ (QYHKIIMOHAIbHBIE TPYTIIIHI.

4. Moauduxarop. IIpuBuTHIit CrOM.

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

JIMTEPATYPA

1. XWMMS IPUBUTHIX IOBEPXHOCTHBIX coennHeHui. [Tox penakuueit I'.B. JIncnukuna.
M.:®u3zmatiur. 2003

TEMA Ne3: «Cunre3 Hocurens. [Ipaktuueckue cooOpa>keHUs ».

(8 yacoB. MopnenupoBaHue KJIAacTepoB U OJI0OKa MPOOIEMHBIX BOMPOCOB. JloMariHss
3aroTOBKa: KOHCIIEKT).

LEJIN:

1. JlaTe mpecTaBiieHre O Pa3TMYHBIX MUHEPATBHBIX HOCUTETISX.

2. Pa3o0path BO3MOXHOCTH HCIIOJIB30BAHMSI MUHEPATBHBIX OKCHIOB B KadeCTBE
HOCHUTEJIEH.

3. Onpenenuth 001IME U CTICIIUATHHBIE TPEOOBAHUS K HOCUTEIISIM.

4, Jate npeacraBiaeHue 06 001acTsIX MPUMEHEHUS! XUMUYECKHA MO (DUITMPOBAHHBIX
BEILIECTB

5. [TpuBectu IpUMEPHI MIPUMEHEHUS Ha  TPaKTHKE MMOBEPXHOCTHO-
MOIU(UIIMPOBAHHBIX BEIIECTB.

ITJTAH:

1. MuHepanbHble HOCUTEH.
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XUMUYECKUE CBOWCTBA OKCUAHBIX IIOBEPXHOCTEM.
OO6mue TpeGoBaHUs K HOCUTEIISIM.
CrennanbHbie TPeOOBAHMS K HOCUTEIISIM
. [ToBepxHOCTh — MEKAUCIMUILTUHAPHBII OOBEKT.
Cucrema «BELIECTBO HA HOCUTENEY.
Hocurenu s 3akperuieHus pa3inyHbIX COSAMHEHUN.
TEMA Ne4d: «Bp10op HOCUTES»
(6 wacoB. MonenupoBaHue KJIacTepoB U OJIOKa MPOOJEMHBIX BOIMPOCOB. JloMarHsis
3arOoTOBKA: KOHCIEKT).

NowhkowN

EJIN:

1. [ToBTOPUTH TPEOOBAaHNUS K HOCUTEIIIO.

IIJTIAH:

1. OO6mme u cienuanbHble TPeOOBAHUS K HOCHTEIIO.

2. MunepanbHble OKCH[IBI, HCIIOJIB3YyEMbIE B Ka4€CTBE HOCUTEIA JJII XUMHUYECKOIO
MOIU(PUIMPOBAHUS

3. MeTon010r1sl KOJIMYECTBEHHOTO U3MEPEHNUS KUCIOTHO-OCHOBHBIX XapaKTEPUCTUK
MOBEPXHOCTH.

4, BapsupoBaHue CBOMCTB HOCUTEIS.

o. Y no6HOe ucciaea0BaHue CTPYKTYPbl TPUBUTOTO CJIOS.

JIMTEPATYPA

3. XWMHUS IPUBUTHIX IOBEPXHOCTHBIX coeauHenun. Ilox penakuueit I'.B. JIncuukuna.

M.:®uzmataut. 2003

TEMA Ne5: «XuMust TOBEpXHOCTH OKCHJIOB)

(4 ugaca. MomenupoBaHHE KJIACTEPOB M 0JI0Ka MPOOJEMHBIX BOMPOCOB. JloMarHsis
3aroTOBKa: KOHCIIEKT).

LEJIN:

1. JlaTb moHsATHE yAEIbHON OBEPXHOCTH.

2. Pazo06pate, mouemy KpeMHE3EM UCIIONb3YeTCsl B XUMUYECKOM MOAU(PHUIIMPOBAHHH.

IUIAH:

1. Y nenpHas MOBEPXHOCTh U MOPUCTOCTb.

2. ®pakTaibl B XMMUHU TOBEPXHOCTH.

3. CrpykTypa KpemMHe3EMa.

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

JINTEPATYPA

1.XuMusg NpUBUTHIX NOBEPXHOCTHBIX coeauHeHuid. Ilon pemakumeit I'.B. JIucuukuHa.
M.:®uzmarnur. 2003

TEMA Ne6: «MonupukaTtopsl HOBEpXHOCTH.

(2 uvaca. MomenupoBaHue KJIacTEpPOB M OJ0Ka MPOOJEMHBIX BOMPOCOB. JloMarmrHss
3aroTOBKA: KOHCIEKT, pedeparsl).

LEJIN:

1. Jlate nonsaTue MoaupuKaTopa.

2. Pazo0pate TpeboBaHuUs, IpeabABIseMble K MOIU(UKATOPaM.
3. Pazob6path nmpumMeps! cuHTe3a MOAU(DUKATOPOB.

ITJIAH:

1. 3anaua BeIOOpa MoIM(pUKaTOpA.

2. Skopnas rpynmna.

3. CuHTe3 KpeMHUI OpraHMYecKuX MOJU(PHUKATOPOB.

4. Peakuuu ruipocusaaHoB ¢ oJepuHaMHU.

S. Peakiinu MeTanaoopraHn4ecKuX COeIMHEHHH ¢ raloreHCHIaHaAMU.
6. CuHTE3 THAPUICUIAHOB

JIMTEPATYPA
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1. X¥MMS IPUBUTHIX IOBEPXHOCTHBIX coeauHeHul. [lox penakuueit I'.B. JIucuukuna.
M.:®usmatiut. 2003

TEMA Ne7: «MonunukaTtopsl HOBEPXHOCTH.

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

LEJIN:

1. [TpomomkuTh N3ydeHne Mo Iu(UKaTOPOB.

2. Pa3zo0parh npuHIMIBI B3aMMOAEUCTBUS MOAU(UKATOPOB C IOBEPXHOCTHIO
HOCHTEJIS.

ITJIAH:

1. MoudunupoBanue KpeMHe3éMa OpPraHMYEeCKUMH H KPEMHUHOPTaHUYECKUMHU
COEMHEHUSIMH.

2. MoudunupoBanue KpeMHe3éMa (yHKIMOHATHHBIMH OpraHUYECKUMU
COEMHEHUAMH ¢ 00pa3oBaHKeM cHCTeMBbI cBs3eil Si-O-Si.

3. MeTtoa UMMOOHIIN3AITUH.

4. Mexanu3m MoaAn(UIIMPOBaHUS TOBEPXHOCTU KpeMHeE3EMa.

S. CrexuomMeTpusi B3auMOIEHCTBUS MOIU(DUKATOPOB C ITOBEPXHOCTBIO.

6. MeTo1 MOBEepXHOCTHOM COOPKH.

7. CuHTEe3 aKTUBUPOBAaHHBIX HOCUTEIIEH.

JIMTEPATYPA

1. X¥MMS NPUBUTHIX IOBEPXHOCTHBIX coeanHenu. [lox penakuueit I'.B. JIucnukuna.

M.:®u3matiur. 2003

TEMA Ne 8 «OmnoBoopranmueckue u (ocopopranmueckue MOIUPUKATOPHI
MOBEPXHOCTU»

(4 gaca. MopenupoBaHHue KIIACTEPOB W OJIOKa MPOOJIEMHBIX BOMPOCOB. JloMarmHss
3aroToBKa: KOHCIIEKT, pedepaTsl).

LEJIN:

1. PaccmoTpeTh 0510BOOpraHMYECKHE COCTUHEHUS KaK IMPHUMEp HCIIOIb30BAaHHUS B
KauecTBe MOJIU(PHUKATOPA.

2. N3yunth GochoHOBBIE KUCIOTHI Kak MpuUMep Moaudukaropa.

ITJIAH:

1. OnoBoopraHUYecKHe COeTUHEHNU .

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

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

JIMTEPATYPA

1.XuMusg NpUBUTHIX NOBEPXHOCTHBIX coeauHeHuid. Ilon pemakumeit I'.B. JIucuukuHa.
M.:®uzmarnur. 2003

TEMA Ne9: «IIpumeHeHue TNPUBUTHIX HOBEPXHOCTHBIX COECIUHEHHWH B KauyecTBe
CEHCOPOBY.

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

[EJIN:

1. Jlath npencraBieHrue 0 CEHCOpax.

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

IIJTAH:

1.Tumsl ceHCOpOB U UX KiIaccuuKarus.

2. DIEKTPOXUMUYECKHE CEHCOPBI.

3. OnTHyYecKue CEHCOpHI.

4. MaccuyBCTBUTEIbHBIE CEHCOPBI.

5. buocencopsl

JIMTEPATYPA
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1. X¥MHUS MPUBUTHIX IOBEPXHOCTHBIX coeauHeHun. [lox penakuueit I'.B. JIucuukuna.
M.:®usmatiut. 2003

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

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

4, EpmakoB FO.U., 3axapoB B.A., Ky3nenoB b.H. 3akperuieHHbIE KOMIUIEKCHI Ha
OKHCHBIX HOCUTEIIX B KaTtanmse. HoBocubupck: Hayka, 1980.

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

/ Iep. ¢ aura. mox pexa. A.Jl. ITomoraiino. M.: Mup, 1989. 360 c.

TEMA Nel0: «lIpumeHeHne TPUBHUTHIX IMOBEPXHOCTHBIX COCJIMHEHHH B KauyeCTBE
U30MpaTeIbHBIX COPOCHTOBY.

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

HEJIN:

1. Pazob6pats IpUMEpPbl  IPUMEHEHUs  Ha  IPaKTHUKE IIOBEPXHOCTHO-
MOJIM(PUIIMPOBAHHBIX BELIECTB B KAUECTBE COPOCHTOB.

ITJIAH:

1. [IpumeneHnue B copOLm.

2. CopOuwst u3 Bo3ayxa.

3. CopO1ust U3 BOJIBI.

4, CopOnus u3 pyrux cpes.

JINTEPATYPA

1. XWMHUS IPUBUTHIX IOBEPXHOCTHBIX coeauHenunt. Ilox penakuueit I'.B. JIncuukuna.
M.:®u3zmatiur. 2003

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

3. MoaudunupoBaHHbIE KPEMHE3EMbI B COpOLIMH, KaTaause u xpomarorpaduu / [Toxg
pea. I'.B. Jlucuukuna. M.: Xumus, 1986. 248 c.

4. EpmakoB FO.U., 3axapo B.A., Ky3neuos b.H. 3akpemnieHHble KOMIUIEKCHI Ha
OKHCHBIX HOCUTENX B Katanuse. HoBocubupck: Hayka, 1980.

5. Xaptiu @. 3akperieHHble MeTaITIOKOMIUIEKChl. HoBOE mokosieHne KaTanin3aTopoB

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

8.0neHouHbIe cpeAcTBA IJIsl TEKYLIero KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTAllMH 110 HTOTaM OCBOCHMS JMCIHIIJIHHBI.
8.1. OneHo4HbIe cpeACcTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH

Ne Komnerennus 3aaHus AJ151 AUATHOCTUKH Cceblikn
chopmMupoBaHHOCTH
KOMIIeTEeHIH
3agaHusl OTKPHITOIO THIIA
38}131—1“5[ AJISA THATHOCTUKU PA3BUTHUA TCOPECTHYCCKUX 3HAHUI
1.| IK-1, [lepeuncnure cnenudpuveckre 0COOEHHOCTH https://www.studentlib
MK-2 NPUBUTHIX CJIOEB KaK 00BEKTOB MCCIIE0BAHMUS igg\g-zrg/ﬁt?gl‘/c'SBNE’gzz
2.| TIIK-1, Kakune KOMIIOHEHTBI BKIIIOYAET CTPYKTYPHAsI czalT
IK-2 eIUHULA (MUHUMAaJbHBIA (PparMeHT) NpuBUTOTO
cinos?
3.| IK-1, N3BecTHO, 4TO NpH YBEIUUEHUH YIEITBHON
IK-2 MOBEPXHOCTHU MOPUCTHIX HOCUTENEH 6e3
M3MEHEHHUS pa3Mepa UX YacTHI] KOJTUYECTBO
NPUBUTOTO MaTepHalia CHavaja JMHEHHO pacTeT, a
1ocJie HEKOTOPOTo MpeJiena OCTaeTcs
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https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN5922103423.html
https://www.studentlibrary.ru/book/ISBN5922103423.html

nocTostHHBIM. OOBsicHUTE 3TO siBieHUE. Kak Oymer
N3MCHATHCA KOJIINMYCCTBO MaTepHana, HpI/IBI/ITOFO K
MOBEPXHOCTH MOPOIIKA, COCTOSIIEIO U3
HeHOpI/ICTBIX qacTul, HpI/I yBeHI/I‘-IeHI/II/I YZ[GJ'IBHOI;'I
MOBEPXHOCTHU MOCIICAHET0?

4.| IIK-1, KakoB maccoBblil mponeHT yriaepoga B oOpasiie
MK-2 MOHOKpHUCTaJIJIa KBapla, MOAU(PUIIMPOBAHHOTO
M30BITKOM TPUMETHIIXJIOpCUIaHa (Macca oOpasua
1 1, noBepxHOCTh 3 cM?)? Kakumu MeTomamu, 1o
BallleMy MHEHMIO, CIIEAYyeT H3ydaTb IPUBUTHIC
CJIOM Ha IJIaJIKUX MOBEPXHOCTIX?.
5. IIK-1, [Touemy, ©Ha Bam  B3MJISA, OOpa3oBaHUE
MK-2 OJIHOPOAHBIX MOHOCJIOEB OTMEYEHO TOJBKO B
peaKIMy aTKUITPUXIOPCUIAHOB ¢ KPEMHUEM WIIN
ANKWITHONIOB ¢ 30j0ToM? Kakumu, 1o Bamemy
MHEHUIO, TOJKHBI OBITh AJIKWIBHBIC PAIUKAIIBI JJIs
YCIIEITHOTO o0Opa3oBaHus OJTHOPOIHBIX
MOHOCJI0€B?
6.| IK-1, [Touemy MeTO/ MOBEPXHOCTHOM COOPKH OOBIYHO
MK-2 IPUBOJIUT K MOJIYUYEHHIO MOJIU- (PYHKIMOHAIBHBIX
MIPUBUTHIX CIIO0EB?
7. IIK-1, SIBNSATOTCS TV CHHOHUMAMH TTOHSITHS
IK-2 «CHJIMKAreliby U «KpemMHe3em»?
8.| IK-1, [Touemy MMEHHO KpeMHE3eM TOIY4YHI HauOoJee
MK-2 HIMPOKOE MPUMEHEHHE KaK MOJIEIbHbBIN
YHUBEPCAIbHbIH HOCUTENb?
9. IIK-1, B kakux ciydasx mpuMeHEHUE OKcH/Ia amtoMunus | https://www.studentlibrar
IK-2 B Ka4eCTBE HOCUTEJI MPEANOUTHTEbHEE, YEM y.ru/book/ISBN5922103
KpeMHe3eMma? 423.html, c.66
10| ITK-1, H3BecTHO, UTO HanboIee MIOTHAS
MK-2 KpUCTAJIIINYECKasi MOAU(pHUKALUS KpeMHe3eMa -
CTHUIIIOBUT - 3HAUUTENHHO YCTOMUNBEE K
nericreuro HF, Hexenn pyrue KpucrauimdyecKkue
Moaupuxaryu. OObSICHUTE BO3MOKHBIE PUIHHBI
3TOTO.
11 MK-1 UYewm, B IEpBYIO O4epe/ib, HA BaIll B3I,
MK-2 00yCIIOBJIEHA aKTyaJIbHOCTh U3yUYEHUS
3aKOHOMEPHOCTEN XUMHUYECKOTO
MOIU(DHUIIMPOBAHKS TAKMX HOCUTEIICH, KaK
OKCHJIBI )K€ JIe3a, IMHKa, MeJTn?
3az[aﬂml AJIA JMATHOCTUKH PAa3BUTHUA MPAKTUYECKHUX yMeHI/lﬁ U HABBIKOB
12 TIK-1 W3BecTHO, YTO MpeneNbHas IOTHOCTh MpUBUBKY | https://www.studentlib
MK-2 TPUMETHICHIHIBHBIX TPYII Ha moBepxHocTH | Fary-ru/book/ISBN5922

KpeMHe3eMa cocTapiseT 2,8 HM-2. OueHure

IIPEACIIBHYIO IIJIOTHOCTH IIPUBUBKU
TPUMETHUJICWIIMIIBHBIX TPYNI Ha ITOBEPXHOCTH
JUOKCHJa LUPKOHUSA, €CIM M3BECTHO, 4YTO
ITIOBEPXHOCTHAs KOHIICHTpaLHs OH-rpynn
COCTaBIsET AN KpeMHe3ema 4,5 HM-2, a i

JIMOKCUJA TUPKOHMUS - 12 HM-2.

103423.html ¢
c.24
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13 TIK-1 BeiBemure (opmyiy, CBA3bIBarONIyl0 BeawuuHy | https:/www.studentlib
IK-2 yAENbHOM MOBEPXHOCTH TIOpOIIKa S C  ero ;3;%{;15’32&'58%922
JWICTIEPCHOCTBIO, CYMTASL, YTO MOPOLIOK COCTOMT | oo™

U3 OJIMHAKOBBIX HEITOPUCTHIX [IAPHKOB pauyca R.

[1I0THOCTH MIAPUKOB CUMTATh paBHOM d

14 1IK-1 PaccuuraiiTe BeIMYMHY HOBEPXHOCTH, KOTOPYIO
IIK-2 Oyzaet uMeTh 1 T HeKoero MeTaiia (pajanyc aroma
metaia 0,2 HM, TNIOTHOCTh KOMIIAKTHOTO
meranna 10 r/cm®), ecim ero pacnpenennTh B BUIE
IUIOTHEHNIIIEr0 MOHOCIIOS HA TIOBEPXHOCTH
WHEPTHOU IOJUIOKKH.

15 IIK-1 CopOuroHHasi eMKOCTh MOPOIIKA TEM BBIIIE, YEM
MK-2 OoJbllle BEIMYMHA €r0 YAEIbHON MOBEPXHOCTH.
BMmecte ¢ TeM yzaenbHas MOBEPXHOCTb PACTET C
YMEHBIICHHEM  pa3Mepa YacTHI[  ITOpOIIKa.
CnenoBarenbHO, HauOonblIeH  COpOLIMOHHOMN
eMKOCTBIO  JIOJDKHBI ~ 00JajaTh  MOPOUIKH,
UMEIOIMEe BO3MOXKHO MEHBIIMI pa3Mep YacTHll
(manpumep, 0,1 wMxkwm). Ilouemy B mnpakTuke
COpPOLIMOHHBIX  IPOLECCOB  TakUE€  MOPOIIKH
0OBIYHO HE HCIIOIB3YIOT?

16| IMK-1 BriBenute ypaBHeHHE [JIs1 COOTHOIIEHHUS 00beMa
MK-2 II0p, YACJIBHON ITOBEPXHOCTH U IUaMeTpa 1op Ui
MOJICM IWIMHIPHYECKUX IOp OJUHAKOBOIO

pa3mepa.

8.2. Oyenounvie cpeocmea 013 npogedeHusn pyoexcHoll ammecmayuu
Bonpocwi k pyoesicnoii Konmponvhoit pabome

1 OcHoBHBIC TOHITHSI XUMHUH MIOBEPXHOCTHBIX coenuHenuit [1], c.14-18
2 Hocurens. Moaudukarop. [Ipusutsiii cnoit [1], ¢.18-22
3 Tpeboanus, nmpeabsasiseMbie K Hocuteno. O6mmue TpeboBanus. Crenuansabie TpeboBanus [1],

c.25-28

[TpumeHeHne XUMUYECKH MOAU(PHUIMPOBaHHBIX BemiecTs [1], ¢.379-390

Br16op monemu mis mogudumnupoanus [1], ¢.25-28

Bei6op moguduxaropa [1], c. 68-70
Metoabl Moauduuposanus. Ummoounuzanus. [1], ¢.90-100
Metoasl Monudunuposanus. [loBepxnoctHas coopka [1], ¢.105-116
10 Yaenwnas moBepxHocts. [lopuctocts [1], ¢.31-33
11 3apnaua BeIOOpa Mmogudukatopa [1], ¢.68-70
12 Sxopnas rpynma [1], ¢.69-70

4
5
6 Mcnosnp3oBanue kpeMHe3éMa B KauecTBe MO UTOKKH. [1], ¢.38-49
.
8
9

13 CunTe3 KpeMHHUHOpraHndecKux Moaudukaropos [1], ¢.70-76

14 OmnoBooprannveckue MoIUPUKATOPHI TOBepxHOCTH [1], ¢.76-78

15 docdopopranndeckne moauduraropsl mosepxuoctu [1], c.78-81

16 BzaunmoneiicTBue MOAU(PHUKATOPOB C MOBEPXHOCTHIO HocuTenei. [1], ¢.88-90
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17

18
19
20

MomudunupoBanue HeaKTHBUPOBAHHOTO KpeMHe3EMa (pyHKIIMOHATBHBIMH OPraHHYeCKUMH
COCIIMHEHUSMU ¢ 0Opa3oBaHueM cucteMsl cBsizer Si-O-Si [1], c. 88-90

Meropl MoauduimpoBanus. Mmmoounmszanus. [1], ¢.90-100

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

CuHTe3 aKTHBUPOBaHHBIX HocuTenel [1], ¢.116-118

IIprMepsbI TeCTOBBIX 32JaHUI JJISI KOHTPOJISI 3HAHUM, IOATOTOBKHU K PY0€eKHbIM

aTTecTalusaAM
Hayka 0 noBepXHOCTH - 3TO IpeIMET U3y4EHUs

XUMHHU

bu3uKu

Ounoaorun

MEKIUCIUTUTMHAPHBIA 00BEKT

Cucrema "BelecTBo Ha Hocutene"

HOBBIW MaTepual

IIPOSIBIISIIOTCS CBOMCTBA HOCHUTEIIS
MPOSIBIISIIOTCS CBOIMCTBA MPUBUTOTO COSTUHEHUS

dukcanys akTHBHOTO KOMIIOHEHTA Ha TIOBEPXHOCTH HOCHTEJISI OCYILIECTBIISICTCS 32 CUET:
(U3UYIECKOTO BO3/ICHCTBHS

XUMHYECKOTO BO3/ICHCTBUS

(U3HYECKOTO U XUMUIECKOTO BO3JICHCTBUS

B kauecTBe HOCcHUTENEHM YACTO UCIOJIB3YIOT:
MUHEPATbHBIE TTOITIOKKU
MOJIMMEPHBIE MaTEPHUAIIbI
OpraHHYecKHe BellecTBa

IIpenmyIiiecTBO MUHEPAIIBHBIX HOCUTEIIEH 3aKIIFOYAOTCS B:
XUMHUYECKON CTOMKOCTH

BBICOKOM OKHMCIISIEMOCTH

pa3pylIeHuH Tpyu MOIUGUIIUPOBAHUHT

XUMHUYECKON HECTOMKOCTH

XUMHUYECKUE CBONCTBA MOBEPXHOCTHO-MOIN(UIIMPOBAHHBIX MAaTEPHUAJIOB ONPEIENIAIOTCS:
IPUPOJIOH 3aKPENIICHHOTO COEAUHEHNUS
IIPUPOIOI HOCUTEIIA

8.3. IIpoMesKyTOYHBIH KOHTPOJIb 3HAHUH, YMCHUI U HABBIKOB

IIpomexkyTOUHBIN KOHTPOJIb - UTOTOBAs OIIEHKA 3HAHUHN CTYJEHTA, OCYIIECTBISIETCS 110
HAKOIUTEIIFHOW CHUCTEME CYMMHpPOBaHHEM OajUIOB, TONYYEHHBIX B TIPOIECCE TEKYIIEro M
pPyOEXKHOTO KOHTPOJISL.

®opma MPOMEKYTOYHOTO KOHTPOJIS — 3a4eT.

[TpoBeneHue TEKyLIEro M MPOMEXKYTOUYHOTO KOHTPOJS IO JUCHUIUIMHE OCYIIECTBISETCS B
cootBeTcTBUN ¢ «[lomokeHMeM O OaTbHO-PEHTHHIOBOM CHCTEME OLEHKH YCIEeBaeMOCTH
CTYJEHTOB JUIsl HallpaBJICHUW OakaiaBpuaTa U CIelualnTeTa (QeaepalbHOTO ToCyIapCTBEHHOTO
OI0/KETHOTO 00pa30BaTEIHLHOTO YUPEXKACHHS BhICIIer0 oOpa3zoBaHus «CeBepo-OCeTHHCKUMA
rocyiapcTBeHHbI yHuUBepcuTeT uMMeHu Kocra JleBanoBuya XerarypoBa», YTBEpKIEHHBIM
npuka3om pekropa ot 01.10.2021 r., Ne 226.
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BAJUIBHAS CTPYKTYPA OLHEHKH

Makc. K0J1-BO
Dopma KOHTPOJIS
0aJI0B
Texkywaa ouyenka cmyoenma 3a 1 pybesc cocmoum u3: 20
* BrinosiHeHYsI 3aITaHUI HA IPAKTUYCCKUX 3aHSATUSIX 10
* BhINOJIHEHUA TOMAITHUX 3aJIaHUI 5
* OLIEHKH CAMOCTOSITEITbHON pabOTHI 5
1-¢ pyOexHOE TeCTUpPOBaHUE 15
Texywiaa oyenka cmydenma 3a 2 pybesxc cocmoum u3z: 20
* BrimosiHeHus 3a71aHuil Ha MPAKTHYESCKHUX 3aHATHIIX 10
* BhINOJIHEHUA JOMAITHUX 3aJIaHU 5
* OneHKH caMOCTOSITEIbHON paboThI 5
2-¢ pyOeKHOE TECTHPOBaHHUE 15
Hroro 70

ATTecTanus CTyIEHTOB OCYIIECTBIISIETCS COTIIACHO cienyromemy rpaduky: 1-i cemectp:

1-s1 pyOesxnas arrecranus — 8-9 Hepenu cemecTpa
2-s1 pyOexHasi artecTausi — HocieaHss (TMpeanocieIHss) Heuens ceMectpa 2-ii cemectp: 1-s
pyOexHas arrectammsi — 8-9 Hemenw cemectpa 2-1 pyOeKHAs aTTecTallds — IOCISHHSSA
(mpenmocenHssi) HeJesl CEMECTpA.

B xone Teky1ero KoHTpost CTyAeHThl MOryT Habpars 0-70 Gaios:

1 —s1 pyOe:kHAsI aTTeCTAMA - MAKCHMAJILHO 35 0aJ1710B; U3 HUX:

ot 0 o 15 6amnos (P1) - arrectaimonnas (pyoexHast) KOHTpOJIbHas paborTa;

ot 0 10 20 6aymoB (T1) - Tekyiias paboTta CTy/IeHTa B TeUECHUE PyOeIKa.

2-91 py0e;KHAS aATTECTALMS — MAKCUMAJIBLHO 35 0a/1JIOB; 3 HUX:

ot 0 10 15 6amnos (P2)- arrecranmonnas (pyoexHast) KOHTPOJIbHAs paboTa;

ot 0 1o 20 6aywtoB (T2) - Tekymast paboTa CTyeHTa B TEUSHUE pyOexka.

Bonpocsl k 3auéTy

1. XUMUsl TPUBUTBIX TOBEPXHOCTHBIX COEAWHEHMH KaK 4YacTb HAyKd O IIOBEPXHOCTH.
Kpartkuit uctropnyeckuii o4epk.

2. OCHOBHBIE TIOHATHS U TEPMHUHOJIOTUA. XUMUS IPUBUTHIX MOBEPXHOCTHBIX COEAMHEHHH.
Crneuuduueckne 0coOOEHHOCTH XUMUU MPUBUTHIX TOBEPXHOCTHBIX COEAMHEHUH.

3. XHMHS TOBEPXHOCTH HOCUTEIIEH.

4. Br160op HOocuTens, o0uiue U cneruaibHble TpeOOBaHUs K HOCUTEN0. XUMHUSI TOBEPXHOCTH
OKCH/JIOB.

S. VY nenbHas NOBEPXHOCTh U OPUCTOCTb.

6. Crpykrypa kpeMHe3éMa. CTpoeHHE NOBEPXHOCTHM KpeMHe3éMa. THIIbI CHIaHOJBHBIX
TPy Ha MOBEPXHOCTH KpeMHE3EMa U METO/IbI UX OMPE/EIICHNUS.

7. XUMUs NOBEPXHOCTU OKCHJIa AJIFOMUHMUSL.

8. XUMUSl TOBEPXHOCTU OKCHJIOB TUTAHA U [IUPKOHUSI.

9. X¥MHS TOBEPXHOCTHU YIJIEPOIHBIX MAaTEPUAJIOB.

10.  Xwumwuyeckoe MOAU(PHUIMPOBAHUE — JIOTMYECKOE POIOJIKEHNE U Pa3BUTHE UJIEM HOHHOTO

obMena. HMcmonbp3oBaHHE €ro AJid  HapaBJICHHOTO HM3MCHCHHA XHMHUUYCCKHUX CBOMCTB
IMMOBCPXHOCTH.

11.  MoauduuupoBaHue MOBEPXHOCTU KpeMHE3EMA.

12. Pemenne 3amaunm 3akperuieHHss Ha TOBEPXHOCTH HOCHUTENS KOOPAWHAIMOHHBIX
COCJTMHEHUH MePEXOTHBIX METAJLIOB.

13. Crnenunduyeckne 0COOEHHOCTH XMMHUU TMPHUBUTHIX coenuHeHuid. Hocurens (moamoxkka,

MaTpuna). CTpyKTypHble (PYHKIIMOHAIbHBIE TPYIIIHL.
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14. Momudukarop. IlpuButhlii  cnmoi. IImoTHocTs  mHpUBUBKU.  SIKOopHas  rpymma.
[ToBepxHOCTHAS KOHIICHTpALUS.

15.  TloBepxHOCTh — MEXKIUCHMIUIMHAPHBIA 00BEKT. CHUCTEMa «BEIIECTBO HAa HOCHUTEIIE).
Hocurenu ni1s 3akperuieHus pa3auyHbIX COCIUHEHUH.

16. MoaudunupoBaHre NOBEPXHOCTH TBEPABIX Tell.

17.  OcobeHHOCTH OBEPXHOCTHBIX CBOMCTB TBEPJBIX TEJl Pa3IMYHON XUMUYECKON MPUPOIBI.

BnusiHre XMMHYECKOTO COCTOSIHMS TOBEPXHOCTHM Ha (U3UYECKHE M XHMHYECKHE CBOICTBa
TBEPABIX TEI.

18.  Meronsl MoAM(HUUIMPOBAHHUS MOBEPXHOCTH: (u3nyeckoe (JIETHpOBAaHWE, HWOHHAsS
UMIUIAHTAlWsl, HAHECEHHE TOHKUX IUICHOK M IOKPBITHH) M XHMHYECKOe (M3MEHEHHE
(YHKIMOHAIHHOTO IIOKPOBA) MOAN(DUITUPOBAHHE.

19.  Xumwnueckoe MoaudUIIMPOBAHUE TOBEPXHOCTH. TpeboBanus K Moaudukaropam. SIkopHas
rpynna u cTabiiIbHOCTh MOBEPXHOCTHO-MOIU(PUITUPOBAHHBIX MAaTEPHUATIOB.

20. [IpuBUTHIN CITON — BAKHEHUIIUNA 3JIEMEHT XUMHYECKH MOAMGUIIMPOBAHHOTO MaTepuaa.
CtpoeHue IPUBUTHIX CIIOEB.

21.  PacmpezneneHue NPUBUTHIX MOJEKYT B cjoe. J[ByMEpHOCTb, MaKpOMOJIEKYISIPHOCTh H
oM YHKITMOHATLHOCTD TPUBUTOTO CIIOA.

22.  BzauMHOe BIMSHUE IPUBHUTHIX MOJIEKYI.

23.  3apgaua BeIOOpa MoauduKaTopa.

24.  CuHTe3 KpeMHHI OpraHnYecKux MoauduKkaTopoB. Peakiy ruipocuiaHoB ¢ oiehruHaMu.
25. Peaknmuum  METAJUIOOPraHWYECKHX  COCOUHEHWH ¢  rajoreHcuianamu.  CHHTE3
TUAPUACUIIAHOB.

26.  OIOBOOpPraHWYECKHE COCTUHEHUS: BBICOKOCEICKTHUBHBIC COPOCHTHI, BapbHPOBAHHE

CBOWCTB HOCHTEJIS; YIOOHOE UCCIICIOBAaHHE CTPYKTYPhl TPUBUTOIO CIIOS; TPOCTON M JCHIEBBIN
CIOCco0 CHHTE3a MOTU(PHUKATOPA.

27.  ®ocdhoHOBBIE KUCIIOTHI, UX CHHTE3 U IPUMEHEHUE B KauecTBe MOIU(pUKATOpA.

28.  MoaudunupoBanue kpeMHe3éMa (YHKINOHATHHBIMA OPTaHMYECKUMH COCTMHEHHUSMHU C
obpa3zoBanueM cucteMsl cBsizeit Si-O-Si.

29.  Merox ummoOmIu3anuu. Mexanu3m MoIu(UIIMPOBAHUS TOBEPXHOCTH KpeMHe3EMa.

30.  CrexuomeTpust  B3aUMOJEHUCTBUS  MOAU(PHUKATOPOB C  IOBEPXHOCThIO. Merton
MOBEPXHOCTHOMW cOopku. CHHTE3 aKTUBUPOBAHHBIX HOCUTEIICH.

31.  Xummuueckoe MOU(PHUIIMPOBAHNE TUJIPOKCHIINPOBAHHBIX HocuTenel
METaJUIOPTraHNYECKUMU COCJMHEHUSMHU — IyTh CHHTE3a TeTEPOTCHHBIX METaJUIOKOMITICKCHBIX
KaTaJIn3aTOPOB.

32.  IlpuMeHeHHE TOBEPXHOCTHO-MOIU(PHUIIMPOBAHHBIX MATEPUAIIOB: CEJICKTHBHBIE COPOCHTHI,
KaTaJIn3aTopbl, HOHOOOMEHHUKH, CEHCOPbI, HAIIOJIHUTEIN TJIACTMACC, CTAOMIM3aTOPHI U T. 1.

33. Tunsl ceHcopoB M UX KiacCHUpUKalusi. DIEKTPOXUMHUYECKHE ceHCOopbl. OnTuueckue

CEHCOpBl. MaccuyBCTBUTENbHBIE CEHCOPHI. BOCEHCOPHI.
34.  Tlpumenenue B copOimu. CopOumst u3 Bo3zayxa. Copouust u3 Boabl. CopOmus U3 Apyrux

cpex.

35.  T'azoBas xpomatorpadusi. BeicokoadexTrBHas KHUIKOCTHAs XxpoMaTtorpadpus. MoHHas
xpomarorpadus.

36.  BricokoaddexTrBHAS KOMIIEKCOOOpa30BaTelbHAs XpoMaTorpadusi HOHOB METaJIOB.

[TpomsbltenHas XxpoMaTtorpagusi.

IIpumepHbIe OMIETHI

BMWIET Ne 1
1. XWUMHS TPUBUTHIX TOBEPXHOCTHBIX COEAMHEHUH, KaK YaCTh HAYKH O
MIOBEPXHOCTH.
2. OcHOBHBIE TOHATHS XUMHUYECKOT0 MOIU(DUIIMPOBAHUS: «IMMOOMIN3AIIH,

(IIPUBUBKaA», «KXXUMHYCCKOC MO,Z[I/I(I)I/IL[I/IpOBaHI/IC», «HOCHUTCIIb».
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BUJIET Ne 2

1. OcCHOBHBIC TIOHSTHS XUMHUYECKOTO MOAH(PHUIMPOBAHUS:  «MOAHPUKATOPY,
IPUBUTBIA CIION», «INTIOTHOCTH MPUBUBKHY, «IIOBEPXHOCTHAS KOHIICHTPALIUS.
2. CrtpykrypHBbIe () YHKITMOHATBHBIC TPYIIIBI, HX TPUPOJIA
buier Ne3
1. Crnenuduueckne 0COOCHHOCTH XUMHUH MPUBUTHIX MOBEPXHOCTHBIX COCAMHCHUN:
JIBYMEPHOCTh, MAKPOMOJIEKYJSIPHOCTD, TTOJIM(PYHKITHOHATBHOCTD.
2. Br16op HOCHTENS
buier Ned

O6H_[I/Ie " ClicnuaJIbHbIC Tpe6OBaHI/IH K HOCHUTCIIIO
YV nenbHas IMOBCPXHOCTH U MOPHUCTOCTH

Bbuuer Nes
[TocTaHOBKA 32/1a4uM B XUMHUYECKOM MOJAU(PUITUPOBAHUHT
HpaKTI/I‘-IGCKOG HpI/IMCHeHI/Ie XI/IMI/I‘-IGCKI/I-MOI[I/I(1)I/IIII/IpOBaHHBIX BCILICCTB

Buier Ne6
OcCHOBHBIE TOHATUS XUMHUYECKOTO MOAUMPHUIMPOBAHUSL: «UMMOOWIH3ALUN», «IIPUBUBKAY,
«XUMUYECKOE MOIU(DHUIIMPOBAHUEY, KHOCHTEITH.
Br160p HOCHTES

9. YueOHo-MeToaMYecKoe U MHGOPMALMOHHOE O0ecnieyeHue JUCHUILINHBI (MOTYJI51)
a) OCHOBHAsI JIMTeparypa:

1. Jlucwukun I'.B., X¥uMus IpUBHUTHIX MOBEPXHOCTHBIX coenuHennid / . B. Jlucnukus, A. 1O.
®anee, A. A. Cepnan, II.H. Hecrepenko, IlI. I'. Munranes, I. b. ®ypman - M. :
OU3MATIIUT, 2003. - 592 c. - ISBN 5-9221-0342-3 - Tekcr : anexktponHsiit // IBC
"KoHCynbpTaHT cTyneHTa" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103423.html

2. bappioun A.A., ®U3UKO-XMMHUS HAHOYACTHI], HAHOMATEPHAJIOB U HAHOCTPYKTYD : yueo.

noco6ue / A.A. bapriOun, B.A. baxtuna, B.W. Tomunun, H.I1. Tomununa - KpacHosipek :
CoV, 2011. - ISBN 978-5-7638-2396-7 - Tekcr : anexkrponnsiii // IbC "KOHcynLTaHT
crynenra" : [caiT]. - URL
https://www. studentllbrarv ru/book/ISBN9785763823967.html

3. TIpockypuna B.E, [ToBepXHOCTHBIE SIBIICHUS U CBOMCTBA JUCIEPCHBIX CHUCTEM : yueOHOE
noco6ue / B.E. IIpockypuna, FO.I'. I'ansamernunos, A.A. Konomnesa, A.fl. TperbsikoBa,
J.M. Topcyes, E.M. Kynaruna - Kazauns : Usnatenscteo KHUTY, 2018. - 137 c. - ISBN
978-5-7882-2335-3 - Tekct : snextponHbii / OBC "KoHcynpTant crynenTa" : [caift]. -
URL : https://www.studentlibrary.ru/book/ISBN9785788223353.html

4. Mapoun 10.C., [lepciekTUBHBIE BELIECTBA, TEXHOJIOTUU U MaTepuaibl - KpaTKuil 0030p /
Mapdwun FO.C. - UBanoBo : MIBaH. roc. XUM.-TeXHOJL. YH-T., 2015. - 99 c. - ISBN -- - Tekct

snexktporusii  //  OBC "KoncympranT crymenta" :  [caiit]. - URL

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

5. bynnukoB I'.K., MoauunupoBaHHble 3J€KTPOJbI Ui BOJBTAMIIEPOMETPUN B XHMUH,
ouonornu u menuuune / I'K. Byanukos, I'.A. Eptiorun, B.H. Maiictpenko - M. :
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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

JlaGopatopus 3nanmii, 2015. - 419 c. (Metoasr B xumun) - ISBN 978-5-9963-2937-3 -
Texct : osnektponusii // OBC "KoncynmpranT crymenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785996329373.html

6. I'muakxa H.JI. OOGmas xumus : yue6. mocobue - Mza.crep. - M. : KHOPVYC, 2013. -

752c.

0) MOMOJIHUTE/IbHASA JIUTepaTypa:

7. AneckoBckuid B.b. Xumus tBépapix BemecTB. M.: Briciias mikona, 1978

8. MoaudunrpoBaHHble KpeMHE3eMbI B cOpOIuy, KaTanuse u xpomarorpadun / [lox
pen. I'.B. Jlucuukuna. M.: Xumusi, 1986. 248 c.

9. EpmakoB FO.U., 3axapo B.A., Ky3neuos b.H. 3akpemieHHble KOMIUIEKCHI Ha
OKHCHBIX HOCHUTENAX B KaTtanuse. HoBocubupck: Hayka, 1980.

10.  Xaptiu @. 3akperuieHHbIE METAJUIOKOMITIIEKCH. HOBOE MOKOJIeHNE KaTanu3aTopoB

/ Iep. ¢ anra. mox pexn. A.Jl. [Tomoraitno. M.: Mup, 1989. 360 c.

B) IporpammHoe obecrnieuenue u urepHeT-pecypcebl

ObecrieyeH  OCTYn K  COBPEMEHHBIM  NpodecCHOHaNbHBIM  0a3aM  JIaHHBIX,
UH(POPMALIMOHHBIM CIIPABOYHBIM M TIOMCKOBBIM cucteMam (oubarorexa COI'Y):

B) nporpamMMHoe obecrieuenue, IbC, npogeccuonainbubie 6a3bl 1 UHTepHET-pecypebl:

OneKTpOHHas o6ubsnnoreka y4eOHBIX MaTEpHUaJIOB 1o XUMHH

http://www.chem.msu.su/rus/elibrary/

Xumudeckuit moprain Chemport.ru  http://www.chemport.ru

Hay4no-nonyssipHblii xkypHaI «XuMus v xu3Hb»  https://www.hij.ru

Mendeleev.info — o xumuK U XUMHKaX https://mendeleev.info/
. IBC «YHuBepcurerckas omdauoreka ONLINE» — obecnieunBaeT 1octyn kK Hanbosee
BOCTpeOOBAHHBIM MaTepHaiaM y4eOHON M HaydHOH JIMTEpaTyphl 10 BCEM OTPACISIM 3HAHUN OT
BEAYIIUX POCCUHCKHUX M3AaTenbeTB. Pecypc comepkuT ydeOHUKH, ydeOHble mocoOwus,
MOHOrpaduy, MEPUOJUYECKHE H3IaHMsI, CIIPAaBOUYHUKH, CIOBApH, DHIMKIONEIAUM, BUAEO- U
ayMoMaTepHuallbl, WIUIFOCTPUPOBAHHBIE U3AHUS 110 UICKYCCTBY, XYyI0)KECTBEHHYIO JIUTEPATYpy
U B Hacrosiee BpeMs cojepkuT noytd 100 Teic. HAUMEHOBaHUM.
Tpebyercs peructpanus.
. IBbC «Hay4ynas 3nexkTpoHHas Oudauoreka eLibrary.ru» — kpynseiimas B Poccun
ANIEKTPOHHAsi OMONIMOTEKAa Hay4HBIX MyOJMKaIMii, oOyagaromiasi GoraTbIMM BO3MOXKHOCTSIMH
MOMCKa M aHallM3a Hay4yHOU MHQpOpMaIK, 00ecTIieYnBaeT POCCUMCKUM yUEHBIM 3JIEKTPOHHBIN
JOCTyl K BEOYUIMM HWHOCTPaHHBIM Hay4yHbIM H3JaHusM. Ha cerogHs mnocerurensim
eLIBRARY.RU noctymnubl pedepatrsl v mogHBIE TEKCTHI 00siee 38 MITH HAYYHBIX MyOIMKAIMA 1
NaTeHTOB, B TOM 4YHCJIE 3JIEKTPOHHbIE Bepcuu Oonee 5600 poccuilcKMX HayYHO-TEXHUYECKUX
*KypHasoB. CBaiie 4500 poccuiiCKUX HAyYHBIX )KYPHAJIOB pa3MeEIICHbI B O€CTIIIATHOM OTKPHITOM
nocryne. CaMOCTOATENbHAs PETUCTPALUs Ha CalTe.

. YuuBepcanbHaa 0a3a pganHbix East View — mnonHoTtekcToBbli goctyn k80
HalMEHOBAaHMSAM Hay4dHbIX >xypHasoB. Jlorun: Khetagurov. [Tapons: Khetagurov.
. IBC «KoHCYyJbTaHT CTyJAeHTa» — CTyACHUYeCKas »>JEKTPOHHas OubnMoTeka 10

MEIUIIMHCKOMY U (hapMalieBTUYECKOMY OOpa30BaHMIO, a TAKKE IO €CTECTBEHHBIM M TOYHBIM
HayKaM B IIEJIOM.

Tpebyercs peructpanus.

. IBC «lOpaiiT» — oOpa3oBaTesibHas cpejia, BKIYAIOIIas BUPTYaIbHbIA YNTATbHBIN 3aJ1
y4eOHUKOB M YyU4eOHBIX TOCOOMI OT aBTOPOB U3 BeAYIMX By30B Poccuu o BceM HanpaBlieHUSIM
U CIICIUAITEHOCTSIM, TIpeJyIaraeT MpernoaaBaTeNsiM BO3MOKHOCTh HCITONTb30BaHus KoHCcTpyKkTOpa
rMOKHUX KypCOB, C TIOMOIIbIO0 KOTOPOTO MPenoaBaTeilb MOKET CO3/IaTh CBOM YHUKAIbHBIN KypC
W aJanTUpoBaTh €ro oA o0pa3oBaTelbHBIE TPOTPAMMBI PAa3HBIX YPOBHEH TOATOTOBKH.
https://urait.ru/info/courses?utm_sour...m_campa TpeOyercst perucrparus.

. Polpred.com — oTkpslTas 3JeKTpoHHas OMOIHOTedHass cucrema «JlenoBbie cpecTBa
MaccoBOi HMH(OpManuu» Mpemiaraer A0CTyn K cTarbaM 600 nenoBBIX Traser, >KypHaJoB,
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https://www.studentlibrary.ru/book/ISBN9785996329373.html

uHpOopMareHTCTB ¢ apxuBoM 3a 20 net, 0630p CMU; mo3BoIISET OCYIIECTBIISATH HHTEPHET MOUCK,
IPOCMOTP U 3arpy3Ky MaTepHajIoB uepe3 pyopruKaTop NOUCKa, BEIBOJ HA 1€YATh UM COXPAHEHUE

KOIUU MaTepuaioB JUTSt JUYHOTO HCI0JIb30BAHUS.
https://www.polpred.com/?ysclid=Inu8u3...2w7734263
. HanuonanbHas 3ekTponHas oudiauoreka (HIB) — denepanshas rocynapcTBeHHAs

UHGOPMALlMOHHAs CUCTEMa, IpeaIaraeT JOCTyNl K IEepEeBEIEHHBIM B 3IJIEKTPOHHYIO (opMy
KHUTAaM, BKIIOYas pEAKHE W LEHHbIE H3JaHUs, PYKOIMCH, IUCCepTaluu, aBTopedeparsl,
MOHOTrpaduu, N30M3/1aHus, HOTHI, TATEHTHI, HEPUOJUUECKYIO JINTEpATypy U KapTorpaguueckue
uznanus. be3Bo3MesnHbli goctyn Kk oObektaMm HObB BO3MOXEH uepe3 KOMIBIOTEPSI,
pacrojOKEeHHbIE Ha TEPPUTOPUM YMTAIBHOIO 3ajla JJIEKTPOHHBIX pecypcoB HayuHnoii
oudmorexu COI'Y. https://rusneb.ru/?ysclid=Irrpkq2alr745161760

. IleuyaTHble nepuoanyeckue usganus Ha 2024 rog

Heo0xoaumplii 111 o0ecriedeHus JaHHON JUCIUIIINHBI KOMILJIEKT JHIEH3UOHHOTI'0
U CBOOOJHO PacIpOCTPAHAEMOr0 MPOrPAMMHOIO0 o0ecrie4eHusl, B TOM YUCJIe
0TEe4eCTBEHHOT0 MPOU3BOACTBA, a TAKKe YJIEKTPOHHbIE OUOJIMOTeYHbIe CHCTEMBI, C
koTopbiMu Y COI'Y nmeercsi AeliCTBYIOLIUIA 10TOBOP:

Ne HaumenoBanue Ne norosopa(siuueH3ust) Crtpana
n/n NPOU3BOINTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft CIIA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
; Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
12 Cuctema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UIT Poccus
| WEB Class Cynrarymun P.T.(6Geccpouno)
IIporpammuoe obecnieuenue 1C: | Ne CJI/108 ot 29.08.2017 Poccus
13 [Ipennpusitue. byxranrepckuit (MakcuMyM-codT) 6GeccpouHo
" | Yuer. TunoBas koHpurypamus 8
ceTeBasi BEpCHsl
CucremMa KOMITBIOTEPHOM JIunensus FSF/Debian
14. | Bepctku MikTex (CBobogHOE IPOTpaMMHOE
oOecnedeHue) (6eccpodHo)
15. | Kasperksy Endpoint Security Jl0 22.01.2024 Poccus
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[Iporpammuoe obecrnieuenue st | CBOOOHOE MPOTPAMMHOE CIIA
16. | pemakTHpPOBAHUS XUMUYECKUX obecnieuenne(beccpovHO)
dopmyi Isis Draw
Cucrema noucka TeKCTOBBIX Ne ot 22.01.2043 Poccus
17. | 3auMcTBOBAaHUNA (meiictButenen no 22.01.2025) ¢
«Antumiaruar.BY3y» OAO «Awntu-Ilnaruary
ITporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | IIpennpusrue 8.3 YnpasneHue «Maxkcumym»(6eccpodHo)
TOPrOBJIEH
[IporpammHuoe obecrieueHne NeCJI./ Ne126., 01.07.2020r. Poccus
19. | 1C:3apmnara u Kagpbl «MAKCHUMVYM-
rOC.y4pexJIeHUs 8 CODT» 6eccpodyHo
20 [Tporpammuoe obecnieueHune NeCJ1/76 01.03.2017T. Poccus
" | 1C:0r0mxKer. «MaKCUMyM-cohT» (6ecCpoUHO)
ABToMaTu3upoBaHHas cuctema | CBUIETEIBCTBO O cory
«Ynpasnenue —/lekanatr bPCy» rocyJapCTBEHHOUN perucTpanuu
21. nporpammsl Juist OBM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Iporpamma miist 9BM «bank Pazpa6otka COI'Y cory
BOTIPOCOB ISl KOHTPOJIS CBUIETENTBCTBO O
29 3HAHUW» rOCy/IapCTBEHHON PETUCTpallun
' nporpammsl Juist OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
[Lmansr BO Ne2191-24, ot 12.01.2024 r. Poccus
23. (Tex.mogmepxkka 110 26.02.2025 r.)
000 JIMMHUC
[Tnaner CI1O 12.01.2024 No2192-24 Poccus
24. (moamucka H OOHOBIEHUS 10
16.02.2025)
I1O Jla6opaTtopun MMUC Nel157-23 o1 29.03.2023 OO0 Poccus
o5 (dexanart, 1K, BemomocTy, JIMMUC
" | TectupoBaHue, UHTEPHET
paciiipenue u ap.)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
26.
W, A.Cepreesny
27 «["anakTuka» 00O T'anaktuka UT norosop Ne | Poccus
' 120320/1/A ot 14.03.2022
DIRECTUM RX — Cucrema | OOO I'anaktuka UT norosop Ne | Poccus
8. | YIEKTPOHHOTO 120320/J1/A ot 14.03.2022
JIOKYMEHTOO000pOTa
29 MOODLE Becrnuiataoe CIIIA (6ecruiatHoe
' poccHiickoe)
30 «l"anmaktuka PY3» Jlutiensust Geccpounast Poccus
31 JInyuelil kKabuHeT aGI/ITypI/IeHTa JInuenszus 6eccp0qHa;1 Poccus
39 JInunbli KaOuHeT JTunensus Geccpounast Poccwust

CTyaeHTa/CoTpyaHuKa
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DrekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
33. | mucceprauuu u aBropedepatoB | Tpelyercs peructparus B
PT'B(OBJ] PI'b) oubmmorexke COI'Y
DbC"YuuBepcuTeTCKas https://biblioclub.ru Poccus
34. ouomoreka ONLINE" Tpebyercs perucTpanus B
6ubmoreke COI'Y
OBC «Hayunas onektponnas | http://elibrary.ru. Poccus
6ubnuoteka eLibrary.ru» Tpebyercs perucTpanus B
35. 6ubmmoreke COI'Y
VYHuBepcasibHast 6a3 JaHHBIX https://dlib.eastview.com CIIA
36. | East View
OBC «Koncynbrant crynenta» | http://www.studentlibrary.ru Poccust
CryzneHuveckast 2JIeKTPOHHAsS TpeOyercs perucTpanus B
O6ubnaroTeKa Mo MeguIMHCKOMY | 6ubnmorexke COI'Y
37. | u papManeBTHICCKOMY
00pa3oBaHMIO, & TAKKE 110
€CTECTBCHHBIM U TOYHBIM
HAYKaM B IICJIOM.
OBbC «Opaiit» - www.biblio-online.ru Poccus
oOpasoBaTenbHas cpefa, Tpebyercs perucTparus B
BKJIIOYAOLIAs BUPTYaJIbHBIH oubmmorexke COI'Y
YUTAIBHBIN 3371 Y4eOHUKOB U
38, | y4eOHBIX MOCOOHH OT aBTOPOB
U3 BeAylux By30B Poccuu o
BCEM HAIPABJICHHUSM U
CIIEIUATTBHOCTSM
39 K3II (nomen Ha siHIEKCE) becmuiatHoe (nepeBesieH B pexxum | Poccus
' IPOCMOTpA)
40. | Pycl'apz OecruraTHoe Poccus
41. | ViPNet Poccus
42 | BKC OtxkpsiToe [10 OecraTHOE
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

10. MaTrepuajJibHO-TeXHHUYECKOE OCHAIIIEeHHE JUCHMIIJIMHBI

Jlaboparopusi XHMHMH OKpPYKAOLIEd cpeabl M IKOJOTHYECKOM
0€e30IaCHOCTH Ui TPOBEACHHUS 3aHITHH CEMUHAPCKOTO  THUIIA,
71ab0paTOPHBIX 3aHATHH, KypCOBOTO MPOEKTUPOBAaHUS (BBIINOIHEHUS
KYpCOBBIX pabOT), TPYNIOBBIX M HHIUBUAYAIbHBIX KOHCYJIbTAIMH, a
TaK)K€ CaMOCTOATEIbHOUW paboThl 00ydarolIUXCs: MpernojaBaTebCKUi
CTOJI, CTYJ, CTOJIBI U CTYJIbs JJIs1 O0yYarOMUXCsl, Ja00paTOPHBIE CTOJIBI,
KJIacCHasl J10CKa.

O6opynoBanue: MyIbTUMEAUHHBIA KOMILUIEKC (IIPOEKTOpP, JKpaH,
KOMIIBIOTEP, KOJIOHKH) C IPOrpaMMHBIM OO€CIieueHUEM, BBIXO/IOM B CETh
NuTepHer W JOCTYIOM B OJJEKTPOHHYIO  MH(OPMAIMOHHO-

obpazoBarenbHyto cpeny COI'Y.

[Tporpammuoe obecnieuenue: Windows 7 Professional; Office Standard
2016; Cucrema xomnbiotepaoit Bepctku MikTex; Kasperksy Endpoint
Security; Cuctema TtectupoBanusi Sunrav WEB Class; IIporpammuoe
obecrieueHre A peJakTUpoBaHUs XuMHU4eckux ¢opmyn Isis Draw;
CucremMa IIOMCKAa TEKCTOBBIX 3aMMCTBOBaHHM «AHTHILIAaruatr.BY3y;
[Iporpamma st OBM  «bank BOIpOCOB il KOHTPOJS 3HAHUID);
VSDESK; Yenyru cBs3u (noctyn k cetu uHtepHeT); MOODLE; JInunbiii
KaOWHET CTY/IeHTa/COTPYAHUKA.

Jlaboparopuoe obopynoBanue:. [llkad cymmmpaeit SNOL 67/350 LN — 1
wt. Monomep U-510 (crangaptHsiif)- 1 mt. KoHayKTOMETp MOPTaTUBHBIHI
OHAUS ST300C-1 mr. Pedpakromerp NPD-454B52M ¢ noacBeTkoi u
non.iukanon-1 mr. pH-merp 150 MU- 1 mt. Memanka MarHuTHas ¢
nongorpeBoM 11D 6110- 2 mr. bans BonsHas asyxmectHas UT-4302E
ULAB-1 mr. VY4eOHO-mabopaTopHbIi KOMIUIEKC "DKOIOTHYECKHUil
Monutopusr'-1 mr. Konagykromerp nopratuBneiii OHAUS ST300C- 1
mt. HarpeBatensnas miuurta ES-H3040-1 wr. pH-metp 150 MU-1 mt.
Becwst nabopatopubie npenmsuonnsie  ET-300I1 ¢ mosepkoii-1 1mT.
JlaGoparopHas ynbTpa3BykoBas BaHHa Stegler 22DT — 1 mt. ®otomerp
doroanexTpudeckuit KOK-3-"30M3"- | mr. O6mydaTenb-penupKymisiTop
BO3AyXa yibTpaduoneroBslit Oaktepuruansiii OPYbB-3-5-"KPOHT"- 1
wit. Jlabopatophslii peaktop LR 1000 — 1mt. deruaparop Tribest Sedona
Combo Rawfood SD-P9150 — 1 mir.

Poccuiickass  ®enepanus,
362025, Pecnybnuka
CeBepnas  Ocetuss  —
Ananws,

ropoa Branukaskas,

yi. Baryruna, nom 44-46,
yaeOHbIi Kopiryc Ne 7, ay.
Ne 613

YueOHble ayIUTOPUM JISl IPOBeAeHUS 3aHATHI JeKIIMOHHOTO THUIIA:
MPEToIaBaTeNIbCKUI CTOJ, CTYN, CTOJIBI M CTYJbsl JUIsl OOy4aroIuxcs,
KJIacCHasl TOCKa.

Ob6opynoBanue: IlepcoHanbHBI  KOMIBIOTEp B  KOMIUIEKTE C
IIPOrpaMMHBIM O0ECIIeUeHNEM, BBIX0/I0M B ceTh IHTEpHET U JOCTYyIOM B
IEKTPOHHYI0  HH(OpManmoHHO-oOpa3oBarenbHyo  cpeny COI'Y.
[Mpoekrop Epson EB-735Fi - KOMIUIEKT MOCTaBKH (KpeIuieHHe st
TIpoeKTOpa, MHyp nuranus) — lmr. Hoyr6yk 000 "AVUCUAJITEXHO"
lmr.  OOnydarenb-perupKyyIsITOp BO3AyXa yIbTpadUOIETOBBIN
oaxrepuniuaabii OPYb-3-5-"KPOHT"- 1 mr.

[Mporpammuoe obecneuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanuss Sunrav WEB Class, Cucrema
kommbioTepHoii Bepctku — MikTex, Kasperksy Endpoint Security,
[IporpammHoe obecrieueHue Ui peJaKTUPOBAHUA XMMUYECKUX (POPMYII
Isis Draw, Cucrema MOMCKa TEKCTOBBIX 3aMMCTBOBAHHUH
«AHtunnarnat.BY3y», Ilporpamma nns OBM  «bank BompocoB ais

Poccuiickas  @enepanus,
362025, Pecnybnuka
Ceepnass  Ocetuss  —
Ananus,

ropoj Bianukaskas,

yi. Baryruna, nom 44-46,
yueOHbIi Kopryc Ne 7, ay.
Ne 606
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KoHTpoJist 3Hanuiy, VSDESK, Ycemyru cBsi3u (H0CTyn K CETH UHTEPHET),
MOODLE, Jluunblii xkaOunet ctyaenta/cotpyanuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet.

KoMnbloTepHbIi Kiacce:

MpenojaBaTeIbCKUil CTOJ, CTYJ, CTOJIBI M CTYJbs A OOy4YarouIuxcs,
KJIaCCHAs JIOCKa.

Ob6opynoBanue: HMHTepakTUBHOE MylbTUMEANIIHOE 000pynIOBaHUE
(mocka, TMPOEKTOpP), KOMIBIOTEPHI [JIsi KOMIIBIOTEPHOTO Kjlacca B
KOMIUIEKTE - C IPOrpaMMHBIM 00ecriedeHHEeM, BBIX0I0M B ceTh VIHTepHeT
U JIOCTYIIOM B 3JICKTPOHHYIO MH(POPMAIMOHHO-00PA30BATEIBHYIO CPEIy
COI'Y. OOGayuaTenb-pelHUpPKYIATOp  BO3AyXa  yIbTpadHOICTOBBIN
oakrepunuaabiii OPYb-3-5-"KPOHT"- 1 mr.

ITporpammuoe obecrieucuue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanuss Sunrav WEB Class, Cucrema
kommbioTepHoii  Bepctku  MikTex, Kasperksy Endpoint Security,
[IporpammHoOe obecnieueHue I PEIAKTUPOBAHUSA XUMUYECKUX (POPMYIT
Isis Draw, Cucrema  mOMCKa  TEKCTOBBIX  3aWMCTBOBaHHIA
«Antumnaruat.BY3», Ilporpamma ans OBM «bank BompocoB i
KoHTpous 3HaHui», VSDESK, Yenyru cBs3u (10CTyn K ceTH UHTEPHET),
MOODLE, Jluunsiii xkabuner cryaenrta/cotpyanuka, KOII (momen Ha
sHjekce), Pyclapn, ViIPNet.

Poccuiickas  @enepanus,
362025, Pecmy6nuka
CeBepnass  Oceruss  —
Ananus,

ropoa Brnanukaska3s,

yi. Barytuna, nom 44-46,
yueOHbIi kKopryc Ne 7, ay.
Ne 602

bubauoreka, B TOM umc/ie YNTAJbHBIA 3aJ1: CTONBl U CTynbs i |Poccuiickas ®enepanus,
oOydarolmuxcsi; KOMIIBIOTEphl B KOMIUIEKTE C  MporpamMmHbIM | 362025, PecniyGnuka
obecrnieueHreM, BBIXOJIOM B ceTh VIHTEpHET U JocTynoM B 3nekTpoHHyio |CeBepHast  Ocernst —
nHpopmannoHHo-o0pa3oBatenpHyto cpeny COI'Y. Ananus, r. BnanukaBkas,
[Mporpammuoe obecneuenue: Windows 7 Professional, Office Standard | Lleperenu/Barytuna, 1.
2016, Cucrema TtectupoBanus Sunrav WEB Class, Cucremal|16/19

kommbioTepHoii Bepctku — MikTex, Kasperksy Endpoint Security,

[IporpamMmMHoOe obecrieueHue Al PeJaKTUPOBAHUS XUMHUYECKHX (HOpMYyIT

Isis Draw, Cucrema IIOHCKa TEKCTOBEIX 3aMMCTBOBAaHUU

«Antumnarnat.BY3», Ilporpamma nns OBM  «bank BompocoB s

KoHTpos 3HaHmi», VSDESK, Ycmyru cBsizu (HocTym K ceTH HHTEPHET),

MOODLE, Jlnunbriii kabuner cryaeHnrta/cotpynnuka, KOII (momen Ha

sHjekce), Pycl'apa, ViPNet.

IHomemenus s XpaHeHuss U npoguiaakTudeckoro oocayxuBanus |Poccuiickas @Denepauns,
yueOHOro 000py10BaHus 362025, Pecry6nuka
O6opynoBanue: crieuanu3upoBaHHas Me0enb, cTemnaxu s xpanenus |CesepHas ~ Ocetus  —
y4eOHOTr0 000pY/I0BaAHUS; Ananus,

HoytOyk Acer Aspire ¢ mporpaMMHBIM OOECII€YEHHEM M BBIXOJOM B
HNHTepHeT U JOKaIBbHYIO CETh, IOCTYIOM K HH()OPMAIITMOHHBIM pecypcam,
3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeNbHOMN cpejie YHUBEpCUTETA, K
Oasam JaHHBIX 1 I/IH(l)OpMaIH/IOHHO-CHpaBO'-IHI)IM CHUCTEMAM.
CrnenpanbHble MHCTPYMEHTBI, TEXHHUUECKas IOKyMEHTAllUs U UHBEHTaph
U1 00CTy>)KUBaHUsl yueOHOro 000py10BaHusl.

ropoa Bnanukaskas,

yi. Baryruna, nom 44-46,
yuebOHbIi kKopryc Ne 7, ay.
Ne 607A
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