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Paboiaa nporpasma yaeOnol AHCUHLTENE «XHMAA B MATCPHATOBEICHHS ) COCTABISHA HA
ocHose  [ocymapereesHoro  ofpasOBATEARHOTG  CTAHAAPTA  BLICIOErO NpOpeCcHOHANLHOTD
obpasosanua (TOC BITO) no sanpasncenen nogromoass 27.03.05 HanosaTHEL, YTREPEICHHOTO
nprxazom MOH JHP or 04.04.2019 r Ne 291; TNopagka oprafssauus yseGHOro mpouecca B
ofpasosaTensHE  OPraHMIAOMAKX  DRICIEre npodeccHomansmoro  obpasoeanna  [Jloneuxoi
Hapomuoi PecnyGnugn, vreepwasiHoro nprkasod Musnereperea ofpasosarid B Hayxn JTHP Ne
1171 ot 10.11.2017 & (¢ nisenesnsan, erecennsmi ot 03052019 ¢ NeS6T); yeeduoro niaHa 5
ocHOBKOR  obpasoBaTensHON  OPOrpEMMEl  DLEmEre  NpodeccHONANBHOMD  OOPE30BRHEA
HanpapaeHsd noaroroekn 27.03.05 Huaroparnxa.

PazpaGoran: i r : i
K2 e., momeHT Kadenpel HEOpralAYecroi XEMHH  ~ AGnoukona H.B.
YU CTRrEHE, VY, IBAHHE, SOTEBOCTE {EonmmHcs O H.O,

[Mporpassma yaebnol IUCIHITANE YTRPHKISH HA 33CEAAHNNA Kadeaps] HCOPraHH9Eckoi XHMHH

IMporoson M § o «l 85 mapTa 22020 T,
Jan. xatenpoil 1_744 Hruaros AB.
ERAECL B

Mporpamme yueluoi aucuumunee onobdpesa ywueSHo-MeTonRMecHD KOMACCHER XHMHIECKOTO
JaKviLTeTa

IMpororon Me 3 o «15» anpena 2020 1,

Mpencenarens ¥ MK < AGnouxosa H.B.
Mkean i Gie]

[Mporpassa  yueSpoH mucupmanksl  onobpesa  yueOno-metomnveckoll  wommcowedt  YHH
aDxnHoMHYeCEAn KHOopEeTHRLD

pororon Mo § ot 21w anpena 2020 r.

Ipencenarens yueGHO-METOMH KO i)ﬂ_—
BOMHCCHE HECTHTYTA Faropuas T.0,




1. OBJIACTHh IPUMEHEHUA U MECTO JUCIMIIJIMHbBI B YYEBHOM
IMPOLECCE VYyeOHas aucuuiianHa «XUMHUS U MaTEpUATIOBEIEHUE» OTHOCUTCS K 0a30BOM 4acTu
npodeccuoHanbHOro 6sioka. st u3ydeHus NaHHOM ydyeOHOM AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS,
YMEHUSI U HaBBIKH, (popMHpyeMbIe MPEIIIECTBYIOIMIMMUA U COMYTCTBYIOIIUMH JUCHUIUIMHAMH —
MaremaTtnueckuii ananus, GU3nKa 1 €CTECTBO3HAHMUE.

2. CTPYKTYPA JTUCHUIIJIMHBI

Xapakmepucmuxa yueoHou OucyuniuHbl

Hamnpagiienue noaroroBku 27.03.05 NunosaTtuka

[Tpodwib

OGpa3zoBaresibHasi MPOrpaMma OakayiaBpuar

KBanudukamms AkaneMuuecKuii 0akagaBp

KonunuecTBo conepkarenbHbIX MOIYIIEH 2

Jucnunnuza 6a30B0ii / BApHAaTUBHON 4acTU Jucuunnuna 6a30Boi yacTu

00pa3zoBaTeIbHON MPOrPaMMBbl npodeccrnoHaIbHOTO OI0Ka

®opmel koHTpOId (MK, sk3aMeH, 3a4eT) MK, sk3amMeH
Mokasaremnt ouHas popma 3aouHas popma

o0yuyeHus o0y4eHust

KonnuecTBo 3a4eTHBIX €AMHUIT (KPEIUTOB) 3 3

I'on moxroroBku 2 2

Cemectp 4 4

KonuuectBo yacos 108 108

- JIEKIIMOHHBIX 30 6

- PAKTHYECKUX, CECMUHAPCKUX - -

- TaOOPaTOPHBIX 30 6
- CaMOCTOSITEILHOM pabOThI 48 96
B T.4. MHJIMBUYaJbHOE 3aJ]aHNe - -
HenenbHoE KOMMYECTBO YaCOB, 7

B T.4. ayINTOPHBIX 4

3.  OIIMCAHHUE JUCHHUIIJINHBI

Iean u 3agaun

Ilens - noBeneHue 0 CTYIEHTOB HHGOpMAIUKU O HanboJIee U3BECTHRIX METO/AX MOTYYSHUS
MaTepuaJioB M pPACKpbITHE CHEMU(PUKH HX XHMHUYECKUX U (U3NYECKUX CBOMCTB, Onaronmaps
KOTOPBIM CTAaHOBHUTCSI BO3MOXKHBIM HCIIOJIb30BaHHE ATHX COSAMHEHMI B Pa3HBIX OOJIACTSAX HAYKH,
TCXHUKH, MPOMBIIIIICHHOCTH. KprOM npeamnojgara€rcda OCBCIICHUEC OCHOBHBIX CBOfICTB, KOTOPBIC
XapaKTepHbl JJIS COBPEMEHHBIX MarepHalioB, YCIOBHH, KOTOpble HEOOXOAMMO CO3[aTh MJis
MOJIy4CHUA Ka4YCCTBCHHBIX Marcpualios, METOJI0B HUCCIICOOBAaHUA BCIIIECTB, HUMCHOIIINX
MIPaKTUYECKOE 3HAUYCHHUE.

3(10(1‘!” — 3HAKOMCTBO CTYACHTOB C HWHHOBAaIlUOHHBIMU XUMHWYCCKHMHU MATCpHaIaMH, HX
CBOMCTBAMHU M METOJAMHM HUX IMOJYYEHHUS M HUCCIEIOBAaHHUS, PALMOHAIBHBIMU MYTSIMU CHUHTE3A.
OcHOBHOE 3aJjaHuE€ Kypca HampaBlieHO Ha OOy4YeHHEe CTYJIEHTOB TEOPETHYECKUM 3HAHHSIM U
HaBbIKAM BO3MOXXHOCTH MCIOJIb30BAHHUSI COBPEMEHHBIX JOCTHKEHUN HAyKH [JIsl TOJNyYEHHUS HU
HCIIOJIB30BAHUA MHHOBAIIMOHHBIX MarcepuaioB, METOAAM HX HUCCIICAOBAHUA. 3HAKOMCTBO CTYACHTOB
C TEOPETHUYECKUMH (TEPMOAMHAMUYECKUMH) pacuye€TaMd BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii, ¢ BIMSHUEM Ha CMEIlEHHWE PAaBHOBECHUSl peaklMil Temreparypbl U jaasieHus. OOydeHue
CTYIEHTOB YMEHHUIO aHAJIM3UpPOBaTh BO3MOKHOCTh CHUHTE3a KOHKPETHOTO COECIWHEHHUS C TOMOIIbIO
HanOoJiee MOAXOASAIIETO METOAA C YYETOM CIENH(UKH CBOMCTB MCXOJHBIX BEIIECTB, CIOKHOCTH



2

HeoOxoaumoro o0opynoBanus, 3hHEKTUBHOCTH U SKOJIOTHYECKOM 0€30MMacHOCTH MpoIiecca CHHTE3a
B I[EJIOM.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHS JUCHHMILUIMHBI: MPOIECC W3YUYCHUS AUCLUILTUHBI
HampaBleH Ha GOPMHUPOBAHKE DIIEMEHTOB CIEAYIOIUX KoMmreTeHIui B cootBeTcTBuu ¢ ['OC BITO
M0 JAaHHOMY HaIlPaBJIEHUIO MTOJITOTOBKH:

a) oowexynomypnuix (OK):

- CIIOCOOHOCTHIO K caMOOpraHu3amu u camooopaszoanuto (OK-7);

0) obmenpodeccuonansubix (OIIK):

- CMOCOOHOCTBIO OCYIIECTBIATH cOOp, aHANM3 U OOpabOTKY JaHHBIX, HEOOXOAUMBIX MJIs
pemenus npodeccnonanbhbix 3anad (OI1K-2);

- CIOCOOHOCThIO HPKOHOMUYECKHM OOOCHOBBIBATH MPHUHATHE TEXHUYECKOIO PEIICHUs IMpU
pa3paboTKe MPOeKTa, BBIOUPATH CPEACTBA U TEXHOJOTHH, B TOM YHCIE C YYETOM JKOJIOTHYCCKHX
nocienctBuit ux npumenenus (OI1K-4);

- CIIOCOOHOCTHIO MPUMEHSTH 3HAHUS YKOHOMUKHU, MAaTEeMaTUKH, (DU3WKU M €CTECTBO3HAHUS,
XUMUM W MaTepHalioOBeICHUs, TEOPUU YIpaBlieHUs U HWHGPOPMAIMOHHBIE TEXHOJOTHH B
WHHOBaIMOHHOU nesTenpHocTH (OITK-7);

B pe3yibrare nzyuenust yueOHO# I CUMIIMHBI CTYIEHT J10JI7KeH:

3Hamp:

— crnenupuKy QU3NIECKNX U XUMUYECKUX CBOMCTB MaTepUAIIOB;

— OCHOBHBIC  HANpaBJICHUS  WUCIOJIL30BAaHUS  MaTepHaJoB B MEIUIUHE,
SHEprocOeperarux TEXHOJIOTUIX, PAKETOCTPOCHUH, B PATMOTEXHUUYECKON MTPOMBIIIJICHHOCTH TpU
CO3IaHUH COBPEMEHHBIX JJICKTPOHHBIX TPUOOPOB U T.1I.;

— COCTaBHBIE 3JIEMEHTBl MUKPOCTPYKTYPBI M CIIOCOOBI UX OIMpPEIeICHHUS;

— OCHOBHBIC CBOMCTBa (JYHKIIMOHAIBHBIX MAaTEPHAJIOB U (DaKTOPHI, KOTOPHIC BIUSIOT
Ha UX peau3aluio;

— NPHUHIAITEI  TPOTHO3WPOBAHUS W MOJCIHUPOBAHHUS  HOBBIX AP (HEKTUBHBIX
(GYHKIIMOHATIBHBIX MAaTEPUAIIOB C 33JaHHBIMU CBOWCTBAMU;

ymemp:

— HAXOJUTh U aHAJIM3UPOBATh JINTEPATYPHbBIE IaHHEIE;

— AHAIM3UPOBATh OCOOCHHOCTH XWMHYECKUX CBOWCTB M PEAKIIMOHHOW CIMOCOOHOCTH
pa3IMYHBIX KJIACCOB COETMHEHUH;

— Ha OCHOBE M3yYE€HHOTO Marepualia yYMETh AaHAJIM3UPOBATH XOJ XUMHYECKOTO
nmpouecca;

— MPEUIOKHUTD PAllMOHALHBIE METOABl CHHTE3a (YHKIIHMOHATBHBIX MaTrepHalioB C
3a/laHHBIMH CBONCTBaMH;

— WHTEPIPETHPOBATH IKCIIEPUMEHTAILHBIC TAHHBIC PU3NICCKUX, (PU3NKO-XUMUICCKUX
U XMMHYECKUX CBOMCTB MaTepHalioB Ha OCHOBE (yHIAaMEHTANIbHBIX (PUIUKO-XUMHUUECKIX
MIPUHIIAIIOB.

enademp:

— (UBUKO-XUMHYECKUMHU METO/IaMH aHAJIN3a COCTMHEHMUIA,

— crnoco0aMu UACHTU(DUIIMPOBAHUS MTOJYYEHHBIX PE3YyIbTaTOB;

— TpUeMaMU CHHTe3a (PYHKIIMOHAIBHBIX MAaTEPHUAJIOB C 33JJAHHBIMUA CBOMCTBAMU;
(bU3UKO-XMMHUYECKUMU METOJJaMH aHalu3a CBOMCTB MaTepHaloB;

BO3MOXXHOCTSIMM TIOMCKa HEoOXoAuMOM uH(GOpManuu B HaydyHOH U CHpaBOYHOU
JTUTEpaType;

— mpueMamMu 0hOpPMIICHUS Pe3yIbTaTOB IKCIIEPUMEHTA U PACIIH(PPOBKH UX.

4. Coneprxanue 1MCOIMIVIMHBI M (POPMBI OPraHu3anuy y4e0HOro nmpouecca

Kypc mucnurmmmael « XUMHUS U MaTepHaIOBECHHUE» TIPEyCMaTPUBACT CICAYIONIHE (POPMBI
OpraHu3aIy yaeOHOTo Mpoliecca:

- JICKIIUH,

- naboparopHsbie paboTHl,

- caMoCToOsITeIbHAs paboTa CTy/IeHTA.



Marepuan u3naraercsi ¢ MCIOJIb30BAHUEM CJIOBECHBIX, OOBSCHUTEIbHO-WILIIOCTPATUBHBIX,
IBPUCTUYECKUX, MPOOIEMHBIX W HCCIEAOBATEIhCKUX METOAOB MpenonaBaHus. [Ipu mpoBeneHun
JeKUUN NI OOCYXKIIEHUSI Marepualia IIMPOKO HCIOJB3YIOTCS MYJIbTHMEIUNHBIC MpPE3eHTAlHH,
aHUMAIMK, a TaKXKe pa3laTovyHble Marepuaibl. JlJIs caMOCTOSTENBHON pabOThl TpEIIararoTcs
TBOpYECKHUE 3aJaHHsI, TEMBI pedepaToB.

B yuebHOM mpormecce MIMPOKO TPUMEHSIOTCS AaKTUBHBIE W WHTEPAKTHBHBIC (POPMBI
MPOBEACHUS 3aHATHH (BUICOJEMOHCTpAlMM XUMHYECKUX IPOIIECCOB, pa3dop 3aKOHOMEpHOCTEn
MPOTEKAHUSI XMUMHUYECKHX PEaKUWd, IUCKYCCHs, MOJEMHUKA), BHEAYAUTOPHAS CaMOCTOSTEIbHAs
paboTa, JMYHOCTHO-OPUEHTHPOBAHHOE oOOydeHue, MpolieMHoe oO0ydeHue, OJOYHO-MOIYIBLHOE
oOyuenue. Mcnonp3oBanue B y4eOHOM IMpOIECCe HAMISAHOTO Marepuana Io JaHHOMY Kypcy;
pacCMOTpEHHE  pa3jMYHbIX TUIIOB TEOPETHYECKHX U MPAKTHYECKUX 3a/a4, HarIsAHO
JEMOHCTPHUPYIOIIHUX CBSI3b XUMHH C KU3HBIO, XUMHUH ¢ YKOHOMHKOH, TECTOB ¥ TBOPYECKUX PAOOT.

CaMocTosiTenbHass paboTa CTYIEHTOB MPEAyCMaTpHUBAET BBIIOJHEHUE WHAWBHIYaJTIbHBIX
3a/laHui, TIOATOTOBKY pedeparoB Mo MpeayioKEHHBIM TeMaM, U3yuyeHUe yu4eOHOW U METOAMYECKOM

JUTEpaTyphI.

IMopsiakoBbIH
HOMeEp U TeMa

Kparkoe conep:xkanue TeMbl

Cooepiicamenvuslit modyns 1

Tema 1. Beenenne. Xumudeckas peakiuss KaKk OCHOBA CHHTE3a, IIOJY4YEHUS
Knaccudukarnus Marepuana. Pa3HOBHJIHOCTM XMMHUYECKHUX pEaKIMH, KiIacCUpHUKalusg IO
XUMHUECKHX arperaTHOMy COCTOSIHMIO KOMIIOHEHTOB. OrpeneieHre HalpaBlieHUs
peakuui IIPOTEKAHUS XUMUYECKUX PEAKUUH C TMOMOIIBI0 TEPMOJUHAMUYECKUX
pacuetoB. Posib KMHETMYHUX M[apaMETpPOB B MPOTEKAHWU pEaKIUU.
YnpasisieMoe BIMSHUE Ha HAITPABJICHUE PEAKIIMH.
Tema 2. OOmiast XxapakTepuCTHKa 3a/ad, KOTOpbIE PEIIAOTCs MpH IUIAaHUPOBAHUU
XUMUYECKUI CHUHTE3a: HaJIMYME€ MCXOAHBIX BEIIECTB, YYET TEXHOJIOIMYECKHUX
CHHTE3 BO3MOXKHOCTEM,  HAJEKHOCTb  METOAMK,  KOTOpblE  IIAHUPYETCH
UCIIOJIb30BaTh, MUHMMM3ALMS 3aTpaT BPEMEHU U CTOMMOCTH HMCXOJIHBIX
BEIIECTB, BO3MOXXHOCTb KOHTPOJS TNPOTEKaHWsI pEaKUUid U YHUCTOTHI
IIPOAYKTOB.
Tema 3. OcCHOBHbBIE UCTOYHUKU XMMHUUYECKOW MH(POpPMALIMK: TUIaTHbIE U OeCIUIaTHbIE
HcTounnku WnTepHer-pecypcbl, 0a3bl  JaHHBIX, CIPAaBOYHUKH, MOHOrpaduu,
XUMHUYECKON pedeparuBHbIe KypHalIbl. XapaKTepUCTHKa JAOCTYIHON MH(OpManuu st
uHpopMaLuu KaXJ10M KaTeropuy UCTOYHUKOB, HEOOXOJUMOE IPOrpaMMHOE o0ecrieyeHue

n MNPHUCMBI pa6OTBI C HHUMH, OINTUMHU3ALUA JHUTCPATYPHOIO IIOUCKA H
0000I1I€HUE €T0 Pe3ybTaToB.

Tema 4. OOmas

MeranudecKue IMPOBOJAHUKH, XapAKTCPHUCTUKU MCTATITIMUCCKUX

XapaKTepUCTHKA IIPOBOHUKOB. CBEPXIPOBOJHUKH. XapaKTEPUCTUKU CBEPXIIPOBOJHUKOB.
CBOMCTB [TonynpoBogHuku. MexaHnueckue cBOCTBa (PyHKIIMOHAIBHBIX
(GYHKIMOHANBHBIX | MaTepuasioB. [IpouHOCTHh MaTepHuasoB, GaKkTOpbl, KOTOPBIE ONPEALIISIOT
MaTepHUaIOB IIPOYHOCTh MarepuasoB. IIbe3oonexrpuka. [Inposnexrpuka.

Tema S. Hepapxuueckre ypoBHHM CTPYKTYpbI TBEpJOro Teia (aToMHas CTPYKTYpa,
CrpykTypHBIE MHUKpPOCTpPYKTypa). MeToasl HCCIEeN0BaHUsI MHKPOCTPYKTYpPHI TBEPIOTO
aCTEeKThI Tena.  XapakTEPUCTHKA  KPUCTAIIMYECKOM  CTPYKTYpbl — METaJUIOB.
(GYHKIMOHANBHBIX | XapaKTepUCTUKA KPUCTAJUIMYECKUX CTPYKTYpP KEPaMHUYECKHX MaTepHasioB.
MaTepHUaJIOB. XapakTepucTUKa KPUCTAIIMYECKUX CTPYKTYp MOJUMEpOB. TouyeuHble

negexkTsl B KpHCTaulaX. Tumbl ToYeyHbIX JedekToB. Jluciokanuu B
Kpuctamiax (mpotsokHble aedexTsl). Kakue Tumbl 1edekToB M B Kakux
Marepuantax HEOOX0IMMBI JUISL IIPOSIBIICHHUS YIIYYIIEHHBIX




(YHKIIMOHAJIBHBIX XapAKTEPUCTHK.

Cooeprrcamenvuulit Mooy 2

Tema 6. HanotpyOku 1 HaHONEHTHL. Me30MOpUCTHIE CTPYKTYPHI.

CoBpeMeHHbIe I'padosnuTakcuanbHble CTPYKTYPbI, CTPYKTYPbI )KUIKOCTHON CaMOCOOPKH.

JTOCTH>KEHUS B

chepe

(bYHKIIMOHATBHBIX

MarepuasoB

Tema 7. [IpurotoBnenue cmeceil i TPOBEIACHUS TBEPHO(A3HBIX pPEAKUUN ¢

Hosble UCHoNb30BaHMeM  pacTBopoB. CyTb  METONOB  PacCHbUIMTEIBHOIO

TEXHOJIOTHH B | BBICYIIMBAHUS M PACHBUIMTENBHOTO OTXUra. OCHOBHBIE HAalpaBICHUS

HEOPraHM4eCcKoM pa3sBUTHs U YCOBEpLIEHCTBOBaHUs Meroja. Ilpemmymiectsa merona

CHHTE3€ (BBICOKAsi TOMOT€HHOCTb PEarupyroInux KOMIIOHEHTOB). DaKTOpPbI, KOTOPBIE
CHIEP’KUBAIOT MCIIOJb30BaHUE MeTona. CXOACTBO M OTIHMYHME C METOAOM
BBIMOpaXXHBaHUsI pacTBOpoB. OOOpynoBaHME Ui MPOBEACHUS CHUHTE3a B
THJIpOTepMalIbHbIX yciaoBUAX. OcobGeHHoctu Merona. I[IpenmymiectBa u
HEIOCTaTKW 10 CPaBHEHUIO C JApyruMH Metogamu. KoHTponb 3a
IPOTEKAHUEM peakiiil. BbIXo1 CHHTE3MpOBaHHBIX BELIECTB.

Tema 8. Onpenenenne  HaHoXxUMMM. Mcropuss  pa3BUTUSL ~ HAHOTEXHOJIOTUH.

CaoiicTBa u | [Ipaktuyeckoe  ucnosnb3oBaHue  HaHoTexHosoruil.  Knaccugukanms

METO/IbI ~ CHUHTE3a | HAHOYACTHI[. 3aBHCHMMOCTh CBOMCTB OT pa3mepa. MeToasl CHHTE3a

HaHOMAaTepuauoB HaHOMaTepuaoB. DU3UKO-XUMHUECKUE aCIIEKThI CHHTE3a
HAaHOMAaTEPUaJIOB.

Tema 9. CuHTEe3 HEOpraHMYeCKUX MaTepualioB IO ‘“30Jb-Telib” TEXHOJOTHUHU.

Cospemennvie OCHOBBI KJIACCUYECKOTO ‘“3011b-resib” MeTosna. OCHOBHBIE HalpaBiICHUS

Memoobl  cuHmesa | UCIONb30BAHUS ‘“30JIb-T€JIb” METO/A, €ro BHJIOM3MEHEHMs. TeMIuIaTHbIN

@yukyuonanvHulx | cuHTe3. TpeboBaHUs K peareHTaM Uil “30JIb-Tellb”  MPOIIECCOB.

Mamepuanos AJKOTOJIATBHI, aleTWIALETOHAThl, KapOOKCHUJAThl pa3HbIX METaUIOB MU
HanbOonmee oOmue wmeroasl WX cuHTe3a. (OCOOCHHOCTH IOBEICHHSA
OpraHOMETAJINYECKUX COCIMHEHUN B “3051b-T€NB METOJE.
Hcnonp30BaHNE  alKOTONISITOB  pa3HBIX  JJEMEHTOB JUIS  IOJyYSHHS
HEOPraHMYECKUX MaTepHalioB B BHJE IUIEHOK, MOPOLIKOB, KEPaMHKH.
Oco0eHHOCTH  THAPOJM3a TETPA’TOKCUIA KPEMHHUSA. IPOU3BOJICTBO

Mpo3padHbiXx MIeHOK u3 Si0, “3omb-renp” MeromoM. KapOokcumarsl B
npon3BoicTBe MIeHOK U nopomkoB u3 L{TC u BaTiOs.




Temarnyeckuii mJIan

ConepxareabHbIid MOLYJIb 1

KoaunuecTBo 4yacoB

3 0
Ounas dopma o6yuenus aouyHasi popma o0yueHust
B T.4. B T.U.
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MoOJYyJ1ed U TeM E 28 o2 o o E 2|8 o §
E’Soaggggu = | 8| &8 B|2 .
) = ) o | = 1 = ) o | &® 8| &
S5 2| 21E9Fg 2| 22| g|egles
2 = s & 85 g aal 2 = s | & 8| 5%
o] = QO aa) 0] = o 5] = RR=%
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Tema 1. Knaccuuq)mcaunﬁ walal-lale i 1mlos| - los| 0] -
XUMHYECKHX peaKuil
Tema 2. XuMudecKkuii CHHTE3 | 14 | 4 -l 4] 6 . 12 1 - 1 10 -
Tema 3. IcTOUHUKHT
XUMHYECKOH nH(popmanmuu 912 - Lpoe| - 1051 - 105710} -
Tema 4. OO6mras
XapaKTepUCTHKA CBOHCTB | 10| 5 | _ | 5 | i 16105 - |os]| 15 i
(YHKLIMOHAIbHBIX
MaTepHasioB
Tema 5.
CTpyKTypHBIE aCTeKTBL | 12 | 3 | | 4 | ¢ i 16 05| - |05/ 15 i
(YHKLIMOHAIbHBIX
MaTepHaJioB.
Hmozo no
cooepycamenvromy mooyro | 60 | 15| - |15 |30 | - | 66 3 - 3 160 | -
1
Cooeporcamenvhotii MO0y 2
Tema 6.
CoBpeMeHHbIE JOCTHXEHHS B nlsl-13ls i 7 1 i 1 5 i
chepe GyHKIIMOHATBHBIX
MaTepHasioB
Tema 7.
Hossie TEXHOJIOTUH B|(13 | 4| -4 /|5 - 8 1 - 1 6 -
HEOPTraHWYECKOM CHHTE3e
Tema 8.
CgoiictBa u Metonbl cuHTeza | 12 | 4 | - | 4 | 4 - 12 1 - 1 10 -
HAaHOMaTEepPHUAJIOB
Tema 9.
CoBpeMeHHbIE METOMBI | 15 | 4 | _ | 4| 4 | - 15 ) i i 15 i
cuHTe3a  (DYHKIMOHAIBHBIX
MaTepHrasioB
Hmozo no
codeprcamenvhomy mooynro | 48 | 15 | - | 15 |18 - | 42 3 - 3 | 36
2
Bcezo uacoe
108 {30 | - |30 |48 | - | 108 | 6 - 6 | 96




4. METOJNYECKHUE PEKOMEH ALY JUISI IPOBEJEHUS
JIEKIMOHHBIX, IPAKTUYECKHUX U IABOPATOPHBIX 3AHSTHI

TeMbI JJeKIMOHHBIX 3aHATHI

Ne
n/n

Ha3zeanue memui

Konuuecmeo
Yacoe

XyrMuyeckass peaknMs Kak OCHOBAa CHHTE3a, IOIY4YEHHs Marepuala.
Pa3HOBUIHOCTH XMMHUYECKHX PEaKIMi, KIacCU(pHUKAIUSI [0 arperarHoMy
COCTOSIHUIO KOMIIOHEHTOB.

OHpeHeHeHI/IC HaIlpaBJICHUSA NPOTECKAHUA XUMUYCCKHUX peaKHI/Iﬁ C IIOMOILIIBIO
TCPMOJUHAMHUYCCKUX  PaCUCTOB. Ponp kumHeTHYHHUX napameTpoB B
[MIPOTCKAHNU PCAKIIUH. anaBn;IeMoe BJIMSHUC HAa HAIIPaBJICHUEC PCAKIIUH.

O6H_[aﬂ XapaKTCPUCTUKA 3a/lad, KOTOPLIC PCHIANOTCA IIPpHU IINIAHHPOBAHUH
CHHTC3a.

OCHOBHBIE HCTOUHHKH XUMHUYECKOW MH(OPMAIMHK: IIJIaTHBIE U OeCIUIaTHbIC
WuTepHer-pecypebl, 0a3bl  JAaHHBIX, CIPAaBOYHUKHM, MOHOTpaduu,
pedeparuBHbIe KypHaIbl. XapakTepUCTHKA JAOCTYIHOH HH(OpPMALUU s
Ka)KIO0M KaTeropuu UCTOYHUKOB, HEOOXOAMMOE IIPOrpaMMHOE 00eCIIeUeHUE
W mpueMbl pabOThl C HUMH, ONTUMH3ALHS JIMUTEPATYPHOTO IOUCKA U
00001IeHNE €TO Pe3yIFTaTOB.

MeTamIn4ecKkue MPOBOJHUKH, XapaKTEPUCTHUKN METAJTMYECKUX
MPOBOIHUKOB. CBEPXIIPOBOJHUKU. XaPAKTEPUCTHKU CBEPXITPOBOTHUKOB.

[TonmynpoBogHuKU. MexaHuueckue CBOMCTBa (PyHKIIMOHAIBHBIX
MatepuaiioB. [IpouyHocTs MarepuanoB, GakToOpbl, KOTOPbIE OMPEACISIIOT
MPOYHOCTH MarepuanoB. [Ibe303nexTpuka. [TupoanexTpuka.

CcTpykTypa TBepAOro Ttena (aroMHasi CTPYKTypa, MHUKPOCTPYKTYpA).
MeTozabl Hcclef0BaHusl MUKPOCTPYKTYpPBI TBEPAOIO Tena. XapaKTepUCTHKa
KpHUCTAJNINYECKON CTPYKTYpBI METaJUIOB. XapakTepHucTuKa
KPUCTAINIMYECKUX CTPYKTYpP KEpaMHUECKUX MarepHasioB. XapaKTepUCTHKA
KPUCTAJUNINYECKUX CTPYKTYP IOJIUMEPOB.

Toueunble paedexkTbl B  KpucTaliax. THUIBI  TOYEUHBIX  JE(EKTOB.
/lucrnokanuu B Kpuctayax (mpotskHele aedextsl). Kakue Tunsl nedexto
M B KaKMX MarepuagaXx HEOOXOAMMBI JJsi TPOSBICHUS YIyYIIEHHBIX|
(YHKIIMOHATBHBIX XapaKTEPUCTHUK.

HanoTpyOKu ¥ HaHOJIEHTHL. Me30NOpHUCThIE CTPYKTYPHI.
['pacposnuTakcuaibHble CTPYKTYPBI, CTPYKTYPbI )KUJKOCTHON CaMOCOOpKH.
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COBpeMeHHHe MCTOABI CHHTC3a HCOPTraHUICCKUX COE€IMHEHUI

11

Hanorexnonoruu. IIpaktuyeckoe  MCIOIB30BAHME  HAHOTEXHOJIOTHU.
Knaccugukanuss HaHOYACTULl. 3aBUCUMOCTb CBOMCTB OT pasmepa. MeTobl
CUHTe3a HaHOMarepuayioB. (DU3MKO-XUMUYECKHE  AaCIEKTbl  CHHTE3a
HAaHOMaTEpPHAJIOB.

BCET'O

30




Tembl J1a00PATOPHBIX 3aHATHI

N Konuuecmeo
i Ha3zeanue memoi ACOs
1 Onpenenenre HapaBiICHUsS XUMUYECKON PEaKInu. 2
2 Peakiiuu mexny ra3000pa3HbIMU BEIIECTBAMH. 2
3 Peakuuu ¢ yuyactueMm »uJIKkoCTe. 2
4 Teepaodasubie peaxium. 4
5 Hcnonp30BaHuE 3051b-TelIb METO/A JIJIs1 CHHTE3a HEOPraHUYECKUX 4
COETMHEHUI.
6 Hcnonp30BaHUE PEHTTEHOBCKUX METOJOB HCCIENOBAHUS  JUIS 4
aHaJM3a MaTepuasoB.
7 CuHTE3 MOKPBITHS OMOJIOTMYECKH aKTUBHOTO BEIIECTBA. 4
8 Ycranosnenue (pazo0BOro cOCTaBa MOKPHITHS 4
9 AHanu3 pa3MepoB 3epeH U XHUMUYECKOIO COCTaBa IO JIaHHBIM 4
CKaHMPYIOIIETO JIEKTPOHHOTO MUKPOCKOIIA
BCEI'O 30
5. METOAMYECKHUE PEKOMEH/IAIIUA 110 OPTAHU3AIIAN
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
1. IIpopaGoTka TeOpETHUECKHX OCHOB MPOCIYIIAHHOIO JEKIMOHHOIO MaTepHaa.
2. Tloaroroska K 1a60paTOPHBLIM 3aHATHUSIM.
3. U3sydenue BOIPOCOB, KOTOPBIE BHIHECEHHI Ha CAMOCTOSTENLHYIO IPOPAbOTKY (YIIEpOaHbIE

HaHOTPYOKH, rpadeH U (QyIepeHbl, CTPOCHHE, METOJbl IOIY4YE€HUS M CBOICTBa,
UCIIOJIb30BaHUE MAaCC-CIEKTPOCKOIIMM M PEHTTEHOBCKMX METOAOB Ul HCCIEN0BaHUSA
HaHouacTull. OCHOBHBIE AaCIEKThl XWMHYECKOW TEXHOJIOTMH. OHEPreTHYecKuid OajaHc
IIPOMBIIUICHHBIX IPOLIECCOB. XHUMHKO-TEXHOJIOrnyeckue cucreMbl. Xumus III rpymmer
eMeHTOB. Xumus IV rpynnsl anemeHToB. XuMus V TIpynibl JIEMEHTOB. XuMus VI
IPYNIBbl DJE€MEHTOB. XUMHUSA W TEXHOJOTWSA LUHKA, KaaMusd, PTyTd. Marepuanel [uis
JIEKTPOHHOM TEXHUKHU. Marepuaiibl MOIyNpPOBOJHUKOBON TEXHUKH. TEXHOJIOTHS T€PMaHMUS.
TexHonoruss rajnus U UHOUA. TeXHOIOrus CypbMbl U BUCMYTa. TE€XHOIOTHs CEJIEHA U
Teutypa. TexHonorust CBUHIIA U [IUHKA).

Cucremarrka H3y4eHHOTO MaTepuaia rnepes MoayaIbHbIM KOHTPOJIEM.

BrinonHeHne TBOpUECKUX 3aaHU, pedepaTos.

IloaroroBka k 3k3 aMCHY

6. MPUMEPHBIE KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM
ATTECTAIIUA

1. Hamummre snexkTpoHHble U Tpaduueckue GopMysbl sl IIMHKA, a30Ta U (ropa.
VYkakuTe BaJleHTHBIC SJICKTPOHBI, MECTO 3JIeMeHTOB B Ilepuoamdueckoii cucreme,
CEMEMCTBA, K KOTOPBIM OTHOCSITCS 3JIEMCHTHI.

2. YKaXuTe CTEIEHU OKHUCIEHUs Bcex deMeHToB B coeauHeHusx: CaCl,, H,COs;,
NaNO3, CaHz, ZH(OH)z, CIOQ, CH3COOL1, HzSO3, LizHASO4, KMnO4.

3. Hamucarp aucconuanui W THAPOIW3, €CIM OSTO BO3MOXHO COCIUHEHHI,
YKa3aHHBIX B ITyHKTE 2.



4, 9HCKTpOHHTH‘1€CKaH Aucconuranus, SJICKTPOJINTEI.

5. OOmme cBemeHus 00 dNEeKTpopaauoMarepuanax. Bwuapl, BO3MOXKHas
KJaccuukarusi.

6. [loHsiTHE O MPOBOJHUKAX, OTYIIPOBOJHUKAX U JUIIEKTPUKAX.

7. Buapl akTUBHBIX U TACCUBHBIX TUAJIEKTPUKOB.

8. MeramuMueckue U HEMETAJUIMYECKHE NPOBOAHHUKHU. CBEpXIpPOBOAHUKU. Buusl,
IPUMEHEHUE.

9. Oprannueckue U HEOpraHM4EeCKUe MOIyIPOBOAHUKU. BUIbI, TpUMEHEHNE.

10. ®epputsl. O011as XapakTepucTHKa U Kiaaccudukaius peppuron. [Ipumenenue.

11. IMo3ucropsl (MOMYyNpPOBOIHUKOBBIE TBEPAbIE PACTBOPHl Ha OCHOBE THTaHAaTa
Oapus).

12. Kunkue kpucramisl. OOmas XapakTepUCTHKA. THIBI >KUJIKUX KPUCTAJUIOB.
[IpumeHneHue.

13. Jlazepsl. O0miue cBenenus o nazepax. Ilpunuun padotel. Tumsl a3epos.

7.0BPA3ZEIl MOAYJIBHOI'O KOHTPOJIA

roy BIIO «IOHEIKA HAIITMOHAJIbHBIA YHUBEPCUTET»

DakynpTeT YHUDK

Hanpaenenue noocomoexu: 27.03.05 MuHoBaTHKa
Ilpoghuns:

Ilpoepamma noocomosxu: oaxanaepuam
Cemecmp 4

Yuebnas oucyuniuna Xumusn u mamepuanoseoenue

MOIYJIBHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

. IIpumeHeHrne MOHOKPHUCTAJUIOB B JIEKTPOHHOW M JIA3EPHOU TE3HUKE, B ONITHKE.

. Hanopasmepnsbie yacTuipl MeTauioB. Mx ocoOble CBOMCTBA U PUMEHEHHE.

3. Hamumure »nekTpoHHbIE M rpaduyeckue (oOpMyabl s HATpHs, CEpbl U
BaHaJus. YKOKUTE  BAJICHTHBIE  JIEKTPOHBI, MECTO  JJIEMEHTOB B
Ilepronnueckoit cucrteMe, CEMENCTBA, K KOTOPBIM OTHOCATCS JJIEMEHTHI.

4. Hamucarh IUCCONMAIMIO U THPOJIA3, €CIIM 3TO BO3MOXKHO, coenuHeHuii: KCl,

H;PO,, Na,COs, H,0, Al(OH);, C1,0,;, CH;COOH, H,Si0;, Li,HPO,4, NH;.

N —

YTBepkaeHO  Ha  3acelaHuu  Kadeapsl
poTokoi Ne OT «__ » 20

3aBenyrouuii kadeapoit
IIpenonaBarens




Kputepun oneHuBaHus MOIY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 4
2 4
3 3
4 4
Bcezo 15

8. OBPA3ELl 9K3AMEHALIMOHHOI'O BUWIETA

DakynbTeT YHUOK

Hanpaenenue noocomoexu: 27.03.05 MnHoBaTukKa
Ilpoghuns:

IIpoepamma noocomosxu: oaxanaepuam
Cemecmp 4

Yuebnasn oucyuniuna Xumusn u mamepuanoseoenue

3K3AMEHAIIMOHHBIN BUJIET Ne_1
1. Metonpl NpUroTOBICHUS PEaKLHMOHHBIX cMeced Ui TBepaodasHoil peakuuu. Buibop
TEMIIEPATYPHOTO peXuMa JUIsl MPOBEIACHUS PEaKkUuu MEXKIY TBEPAbIMU BEILECTBAMHU.
ITonsaTue Temneparypsl Tammana.
2. DuU3MKO-XMMHMYECKHE aCIEKThl CHHTE3a HAaHOMAaTEpUasoB.
3. DHepreruyeckuil 6anaHc MPOMBIIUIEHHBIX TPOLECCOB.
4. Cxopocth xuMHUecKor peakuuu. Koncranra ckopoctu. Ypasaenue Bant-T'odda.

VYTBEpIKEHO HA 3aCeJaHUU
Kadenpsr Heopranndeckoit Xumuu

[Tpotokom Ne oT,, ” 20 rojaa
3aBenyromuii kageapoit
DK3aMeHaTop

Kpumepuu ouenueanus IK3amena

Homep 3a0anusn Konuuecmeo 6annos
1 10
2 10
3 10
4 10
Bcero 40 6an10B

8. KPUTEPUUN OLHEHNUBAHMUA

ConepkaHue TUCHUIUIMHBI «XUMHUS U MaTepHalOBEACHHE» COCTOUT M3 JBYX 3au€THBIX
Moxyned. Kaxaplii 3a4eTHBIM MOIYJIb COCTOMT U3 TEOPETUYECKOIO Marepuaa U MPaKTUYECKUX
3ajia4, BBIIOJIHEHHE KOTOPBIX TpeOyeT OBJIaIEHUs TEOPUEH B yKa3aHHOM B MOJYJIE OOBEME.



OrneHKa 3HaHWKM CTYIEHTOB MpoBoauTcs mo 100-0aymibHOM IMIKane COIIACHO CIEHYIOIIUM
KPUTEPUSIM:

3ayeTHBIE MOAYIH ®opmMa KOHTPOJIA Banbl
CwmbiciioBoit Monyib 1 WnpuBuayanbHass paboTra MO  pEIICHUIO |5
3aja4
3amuTa J1abopaTopHBIX padboT 10
MonynbHas paboTa 15
CMBICTIOBOM MOAYITb 2 NunuBuayanpaass paboTta MO MOATOTOBKE|S
JoKJ1aga
3amuTa J1abopaTopHBIX padboT 10
MonynbHas paboTa 15
OK3amMeH 40
OOGmuuit utor 100

IIxana coomeemcmeusn 6an106 HaI{MOHaJleOﬁ uiKanie

Ouenka Ouenka nmo OueHka o rocyiapcTBeHHOM 1IKaJie Ouenka nmo
no mkaJje | 100-6anabHoM (3x3ameH, Tu¢dpepeHIIMPOBAHHBIH 3a4eT) roCyaapcTBeHHOMI
ECTS mKaJie mKaJje (3a4er)
A 90-100 5 (oTMyHO) 3a4TEHO
B 80-89 4 (xopomio) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (yAOBIETBOPHUTEIIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIHHO) HE 3aUTEHO

C BO3MOKHOCTBIO ITOBTOPHOM Cl1auu
F 0-34 2 (HeyOBIIETBOPUTEIHHO) HE 3a4TE€HO
C BO3MOXKHOCTBIO IMIOBTOPHOM C/Ia4H MPHU YCIOBUU
00s13aTenbHOr0 Habopa JOMOITHUTENBHBIX OAJIJIOB

OneHuBaHNe OTBETA HA DK3aMEHE

35-40 6an10B — BhICTaBIISIETCA 3@ INIYOOKHE, apI'yMEHTUPOBAaHHbIE IIPABUJILHO HAIIMCAHHbIE
OTBETHl Ha BCE BOIPOCHI OMJIETa B Ipejesax MporpaMMmbl JUCHUIUIMHBL. Bcee 3amaum perieHsl ¢
noIpOOHBIM 00BSICHEHUEM, JIaH TIOJHBIA apryMEHTHPOBAHHBIN OTBET.

30-34 0annia - BBICTABISAETCS CTYINEHTY, NOMycTUBLIEMY -2 HeTouHOocTH B OoTBeTe. Bcee
3a/la4ll pelleHbl, OOBSICHEHHE JIOTMYHO W TocienoBarenbHo. Ha Teopermyeckuil Bompoc JaH
VCYEPIIBIBAIOIINNA OTBET.

25-29 6ans10B - BeICTABIsETCS 3a IIIyOOKHE, apryMEHTHUPOBAHHbIE OTBETHI HA BCE BOIIPOCHI
B Ipejieniax OujieTa, HO MPHU ATOM CTYIEHT JOMYCTUJI HEKOTOpble HETOYHOCTH B mpenenax 3-4
omunooK, 1160 1-2 rpyObIX OIHOOK.

20-24 6anu1a — npu 2-3 HegoueTax, a TakKe, €cli Ha 1-2 Bompoca J1aHbl HEMOJIHbIE OTBETHI,
a 1O OCTalbHBIM BONPOCAM 3HAaHUA TJIyOOKHE M apryMeHTHpOBaHHbIE. JIMOO mpu mMoIHOM
OTCYTCTBUM OTBeTa Ha 1 BOOpOC, a MO OCTAJbHBIM BOIPOCAaM 3HAaHUS TIIyOOKHE U
apryMeHTHPOBaHHbIE.

15-19 6anJ0B — BBICTABISAETCS 3a BEPHBIE, HO HEJOCTATOYHO IIOJHBIE OTBETHI Ha BCE
BOIPOCHI OmieTa, oo 3a 3-4 rpyOble OIMMOKK B OTBETaX, WJIA 3a TMOJHOE HE3HAHWE 2 BOIIPOCOB
Ounera, 3a OTCYTCTBHE JIOTMYECKOTO pelieHus 1 3agaun.

10-14 o6anuma— 3a rpyOble OMMUOKH, HEJOYEThI, HETOYHOCTH, HEJIOTUIHOCTh U
HEMOCJIE0BaTeIbHOCTh B M3JI0KEHNH MaTepuaia. JInbo ecinu He BHIIOIHEHO 3 BOIIpoca U3 Ouiera.

5-9 6an710B - BBICTABIISIETCS 32 HE3HAHUE 3 BOIPOCOB, 32 IpyOble OIMIMOKH U HETOYHOCTH.




HanucaHus Omera, 1100 3a MOJTHOE OTCYTCTBHE 3HAHUI 10 BCEM BOIIpOcaM OuIIeTa.
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0-4 0aJ10B - BBICTABIISIETCS 32 TMOJIHOE€ HE3HAHWE BOMPOCOB OWMIIETa, 32 TOJHBIA OTKa3 OT

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O

IMPOLOECCA

JIeKIIMOHHBIE 3aHATHUS MPOBOIATCS B ayTUTOPHUU, OOOPYAOBAHHON JOCKOH, MYJIBTUMEIUHHBIM
IIPOEKTOPOM U 3KPAHOM.
JlaboparopHbie 3aHSTHSI MPOBOASTCS B Y4eOHOH Jraboparopuu, OCHAIIEHHON HEOOXOIMMBIM
obopynoBanueM: MydenbHbiMu nedamu Tuna CHOJI, aHanuTHYecKuMH BecaMH, YCTaHOBKOHM ISt
HaIbLJICHUS TOHKUX IIJIEHOK, U3MEPUTENIEM COIIPOTUBIICHHUS.
JomnonuurtenbHoe oOecneuenue: Wi-Fi moctynm B Kopmycax yHHBEPCUTETa, TEKCTOBBIE U
ANIEKTPOHHBIE pecypchl HayuHoii 6n0nnoTekn yHuBEpCUTeTA.
Memoouueckoe obecneuenue
baHk gaHHBIX M30MOPQHBIX 3aMEIICHUI.
Kypc neknuii mo qucumruiiHe.

11. PEKOMEHJIOBAHHAS JIUTEPATYPA

HaumenoBanue

Koa-Bo
IK3EMILISAPOB
B OM0JHOTEKE

JouHY

Haanumue
3JIEKTPOHHOI
BEpPCHHU B
IbC

OcHnognasa numepamypa

benoycoBa, E. E. OcHOBBI HEOpPraHM4eCKOH XUMHUHU
yaeOHOe rmocobue (a1l CTYIAEHTOB HEXHMHUYECKHUX
cnenuansHocteit yausepcurera) / E. E. benoycosa, I'. M.
PozanneB ; [omenkwit Ham. yH-T, Xum. ¢-1, Kad.
HeopraH. xumud. - Jlonenk : JlouHY, 2012. - 128 c.

30

benoycosa, E. E. O0mias xumus : yaedHoe ocodue / E.
E. benoycoga, E. YO. [loiimanoBa ; [ ocygapcTBeHHOE
o0pa3oBarebHOE YUPEKICHUE BBICIIETO
npogeccuoHanbHOro 00pa3zoBaHus «/loHenkuit
HAI[MOHAJIbHBIA YHUBEPCUTET», XUMHUUECKHUI (PaKylbTeT,
Kagenpa neopranunueckoii xumuu. - Jloneuk : 'OY BIT1O
«louHVY», 2019. - 176 c.

30

Kopotuenko, H. M. Heopranndeckuii CUHTE3
[DneKTpoHHBIN pecypc] : METOIUYECKUE MaTepralibl K
KypcaM «Heoprannuecknii cuHTE3» U «XUMUS TBEPAOTO
tena. Heoprannueckuii cunres» / H. M. KopoTtueHko ;
ToMCKul rOCy1apCTBEHHBIN YHUBEPCUTET, XUMHUUYECKUN
¢akynbreT. - Tomck : Tomckuii rocyiapcTBeHHBbII
yHuBepcuret, 2017. - DnekrponHble ganHble (1 daiin).

Baproxun, B. H. Hanomarepuansi [ D5eKTpoHHBIHN pecypc]
: [yueb. mocobue] / B. H. Baproxun, C. B. Tepexos ;
Honenkuii Hatl. yH-T ; JloHeKkuii Ppu3.-TeXH. UH-T UM. A.
A. I'ankuna. - loneux : JlonHY, 2016. - DnekTpoHHbIE
nanHble (1 daiin).

I'munka, H. JI. O6mmas xumus : [yae6. mocooue] / H. JI.
I'muuka. - Mocksa : KHOPVYC, 2010. - 746 c.

27

Jononnumensnan aumepamypa

N

‘H6J‘IO‘IKOB3, H. B. CoBpeMeHHBIE METOABI CHUHTE3a H




WCCJICIOBAHMSI COCIMHEHUN PEIKUX U PEIKO3eMETbHBIX
3JIEMEHTOB [DIEKTPOHHBIA pecypc]| : ydueOHoe mocobue
JUTSE CTYJIEHTOB XMMHYECKOTO (DaKynbTeTa HaNpaBIICHUS
noarorosku 04.04.01 Xumusg / H. B. flomoukosa, E. E.
BenoycoBa, K. A. Uebsmes ; I'OY BIIO «JloHeukwii
HallMOHAJIbHBIN yHUBepcuTeT». - Honenk : I'OY BIIO
«1ouHY», 2016.

7. Cyznanes, U. I1. HanorexHomorus : puU3NKO-XUMHS
HAHOKJIACTEPOB, HAHOCTPYKTYp U HaHOMarepuayios / U.
I1. Cy3nanes. - 2-e u3a. - Mocksa : URSS : JIuGpokom,
2009. - 589 c.

10 -

8. Enucees, A. A. ®yHKIIMOHAJIbHbIC HAHOMATEPHUAIHI :
yue0. mocobue AJis CTYIEHTOB CTAPIINX KypCOB,
obyuarommxcs no cneruanbHocTr 020101 (011000) - 1 -
Xumus / A. A. Enucees, A. B. JlykamuH. - Mocksa :
®duzmariut, 2010.

9. [Tonyuenue u uccnenoBaHuEe HAHOCTPYKTYP :
71a00paTOPHBINA MPAKTHUKYM IO HAHOTEXHOIOTHM / [A. A.
EBnoxumoB u n1p.] ; nox pea. A. C. Curosa. - Mocksa :
BMHOM. JIa6. 3nanwuii, 2010. - 146 c.

10. | Iapumun, A. I1. OOmias u HeopraHudecKast XUMHS B
CXeMax, pUCYHKax, TaOIUIaX, XAMUUECKUX PEAKIMSIX :
yuebHoe rmocobue s CTYJ€HTOB By30B, 00y4aroluxcs
no HanpasiyieHnto 050100 «EcTecTBeHHOHAayuyHOE
obpazoBanme» / A. I1. Tapmun. - Mocksa [u ap.] : [Tutep,
2011. - 285 c.

11. | Jlugun, P. A. Xumus : cnpaBounuk / P. A. JluauH. -
Mocksa : ACT: Acrtpens : Bnagumup: BKT, 2011. - 287 1 -
c.

12.AH®OPMAIIMOHHBIE PECYPCBbI
1. Caiit AIIEKTPOHHBIX y4eOHUKOB U nocoouit o XUMUU:
http://www.rushim.ru/books/books.htm
2. OneKTpoHHas oubnmorexa caira «Chemnet» MI'Y o XHAMHUHU:
http://www.chem.msu.su/rus/elibrary/
3. OO6pasoBarenbHbli cepBep XUMXe - MONHbIN Kype Xxumun: 12 www.himhelp.ru/
4. OO6pazoBarenbHbIE pecypchl WNurtepuera o XUMUU: http://sc.adm-
edu.spb.ru/vimk/Fiz_Mat/Him.pdf
5. OcHoBbI TeopeTnueckoit xumun. Heopranunueckast xumusi: http://bobych.ru/lection/himiya/
6. OcHOBHbIE Y4E€OHMKHM, TPAKTUKYMbl M CHPAaBOYHUKH MO0 XHUMHUH: http://chemistry-
chemists.com/Uchebniki.html

Pabouas nporpamma paccMoTpeHa U epeyTBEepkKACHa Ha 3aCeIaHnun
¢ u3MeHeHusMH (0e3 u3MeHeHui) Ha 20 TO.

ITporoxoi Ne OoT « » 20 L.

3aBenyrouuii kadeapoit
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