MunucrepcTBo 0O6pazoBaHus U Hayku Poccuiickon @enepanuu
denepanbHOE rocyIapcTBEHHOE 010PKETHOE 00pa30BaTENIbHOE YUPEKACHUE
BEICIIEr'0 00pa3oBaHUs

«KazaHckuii HallHOHAIBHBIA UCCIEI0BATENbCKII TEXHOJIOTNYECKUNA YHUBEPCUTETY
(®I'bOY BO KHUTY)

YTBEPXJIAIO
popektop o YP
A.B. bypmuctpos
/7 2017 r.

PABOYASd IIPOTPAMMA
IIo nucuunuiuae B1.5.12 «KoaaouaHass XHMH»

HanpaBienune nmoaroroBku 18.03.02 «JHepro- u pecypcocbeperaomme npoueccbl B
XHMHYeCKOH TEXHOJIOIHH, HepTEXHMHH U OHOTEXHOJIOTHH))

IIpopuam «OxpaHa OKpY:KaWm el cpeldbl H PAIMOHAJTbHOE MCNOJb30BAHHE
IPHUPOIHBIX _pecypcoBy’s «OCHOBHBbIE _MPOLECCHl XHMHYECKHX _NDPOM3BOICTE _H
XHMHYecKas KHOEPHeTHKA» ; «MANIHHBI B ANNADPATHI XHMHYECKHX IPOH3BOACTBY ,
KBanuduxamus (cTerneHb) BbITYCKHUKA BAKAJIABP

®opma o6yueHuUs OYHAMA

HNuctutyt, dakynsreT, Kadenpa MHxKeHePHbIH XHUMHMKO-TEXHOJOTHYECKHI HHCTHTYT
(UXTH), PakyabTeT IKOJOTHYECKOH, TeXHOJIornveckoil ¥ uHHGPOpMALMOHHOH
oezonacHocTH (PITHUDB), kadenpa UuxenepHoii 3xoaoruu (MI)'; UHcTuTYT HedTH,
XHMMH U _HaHoTexHoJjgoruii (MHXH), PakyabTer HehTH U HepTrexumuu (PHHX),
kadhenpa OOmen xumuyeckoil _texHojoruu (OXT)‘; WHCTHTYT XHMHYECKOrO H
HedTaHOro mMamuHocrpoenuss (MXHM), Mexanudecknii _dakyapTer (M®P), kadeapa
MamuH ¥ annapaToB xumudeckux npomssoacts (MAXH)’,

Kadenpa-pazpabotuuk paboueit mporpammel Kadeapa dusuveckoii M KoJJIOHIHOH
XHMHUH

Kypc, cemectp 2 Kypc, 4 cemecTp
Yacer 3adeTHEIC
€IUHHULIBI

Jlekinu 18 0,5
IIpakTHyecKue 3aHATUS - -
CeMHuHapCKHUE 3aHATHS - -
JlabopaTopHbie 3aHATHA 36 1,0
CamocTosTensHas paboTa 63"%/54° 1,75%/1,5°
®opma aTTECTAlIUU:
Dk3aMeH 4 ceMecTp 27136 0,75%1,0°

Bcero 144 4

Kazaus, 2017T.



Pabouass mporpamma cocTaBjieHa C ydeToM TpebOoBaHuil DenepalbHOro
TrOCyIapCTBEHHOTO  00pa3oBaTelIbHOTO  CTaHAapTa  BbICIIErO0  0Opa3oBaHUf,
yrBepxkaenHoro 12 mapra 2015 roma Ne 227, Ha ocHOBaHMM y4eOHOTO IJIaHa Habopa
obyuaroruxcs 2014, 2015, 2017 r.

HanpasJsienue noarorosku 18.03.02 «Hepro- u pecypcoceperamue npouecchbl B
XHMHYeCKOH TeXHOJ0ruH, HeTeXHMHH H OMOTEXHOJIOTHI

IIpodpuan «OxpaHa okpykawmieil cpe/ibl 1 PALMOHAJbHOE HCIOJIb30BAHUE
IPUPOIHBIX _pecypcoB»'; «OCHOBHBIE _mponecchl XHMHYECKHX _IIPOM3BOACTB M

2 3
XHMHYECKAS KHOEPpHETHKA» ; «MamHHbI H aNNapaThl XHMHYECKHX DOU3BOJACTBY .

Tunonas IIporpaMma 110 JIUCOUINIMHE OTCYTCTBYCT

PazpaboTuuk nporpaMmei:

[Ipodeccop kad. PKX B.E. IIpockypuna

Pabouas nporpamMMa paccMoTpeHa 1 0J00peHa Ha 3acelaHuu Kadeapsl

PU3NYECKON U KOJUIOUAHON XUMUH, ITpoTOoKoa oT 19.10.2017 1. Ne 2

3aB. kadenpoit KX, nmpodeccop “'Z”é/ 7 7 IO.T. INamsimeTnuHOB
COI'JTIACOBAHO

[Tporokoin 3aceqanus Metoaudeckoit komuccun MXTU ot 45 70 2017 T.
IIpencenarens KoMuccuy, Ipodeccop B.A. bazortos
IIpoTokoi 3acenanus MeToguueckoil komuccuu @ ord6, 70 20171r.Ne J
[Ipencenarens koMucchy, mpodeccop —  H.JO. bamkupuesa

[IpoTokon 3acenanus MeToaudeckoi komuccun UXHM ot 45 70 20171. No O

[Ipencenarens KoMUCCHH, ITpodeccop A.B. Bypmucrpos

YTBEPXAEHO
IMporokoi 3acenanus MK dakynerera XTIIMK ot /4, 77/ 2017r.Ne 4

IIpencenarens koMuccuy, mpodeccop JLII. CynranoBa

Hauaneaunk YMI, goment JILA. KutaeBa




1. Heau oceoenus oucuyuniunnt

HI/IC]_[HI'I.]'IHHEI ((KO.]'I.]'IOI/I,T_[Haﬂ XHUMHA» ABIACTCA OHHOﬁ M3 OCHOBOMNOJAraro X AUCUHNTIUIHH
B UHMKJIC eCTeCTBeHHOHay'-IHOﬁ MOAroTOBKH XHUMHKOB-TEXHOQJIOIOB. Ona JIEXKHUT B OCHOBE
oOwereopernyeckoi MOAroTOBKH OakanaBpa. KommoumHash XHUMHSL SBJIAETCS TEOPETHYECKHM
0000IEeHHeM HEOPraHHYECKOW, OPraHHYECKOH, aHAJIHTHYECKOH XHMHH U B TO XK€ BpeMms —
¢$yHnameHTOM GONMBUIMHCTBA OTPACHEil XHMHYECKOH TEXHOIOTHH

LlensimMu ocBoeHUs AUCLUIIIHHBI « KONouaHas XuMusa» siBIsOTCS
a) Popruposane 3HAHUTE O OUCHEPCHBIX, PEMEPOSCHHBIX CUCIEMAX,
0) ofyueHue MEXHOAOUY  NOAYUEHUS OUCHEPCHBIX CHCHIEM  MEMOOaMU  KOHOeHCayuu U
AUCHePeUPOBanLA,
8) oOyuenne CHOCOOAM NPUMECHEHUS CEOCHE 2eMEPOCHHBIX CHCIEM HPU  PACCMOmpern
3AKOHOMCPHOCHICH (DUBUKO-XUMUYCCKUX NPOYECCOE,
) packpetmiie cyuyocmis RPoReccos, HPOUCXO0MyUX 11a apaiiage pasoeaa (as.

2. Mecmo ducuyunitunst 6 CmpyKmype 00pazosametbHolu npozpammsl
Jucuunnuaa «KonjmouaHass XHMHS» OTHOCHTCS K OQ30BOM  4YacTH MaTeMaTHYECKOTO U
ecrectBeHHOHay4yHoro 1ukjaa OOIl u dopmupyer y DakagaBpOB MO HATIPABICHHK) TOATOTOBKH
18.03.02 «JHepro- u pecypcocbeperaro e mporeccol B X MMUYECKOI TeXHOJNOruU, HedTexuMuu u
ouotexHogoruu» npoduer «OxpaHa OKPY)KAOWECH Cpelbl U PAanMOHATBHOE MCMOJB30BAHUEC
MPUPOAHBIX DeCVDCOB»l; «OCHOBHBIE MPOLECCHl  XHUMHYECKHUX NPOU3BOACTB MW XHUMHYECKasl
Kn6enHe'rm<a»2; «MamuHel M anmnaparbl XUMHYECKHX l'l[)OI/l3BO,T_I,(_‘,"I‘B))3 cricuuaJibHbpI€ 3HAHWUA H
KOMNETCHUMH, HeO6XO,Z[I/leIe A BbINMOJIHEHWS l'lpOH3BO,T_I,CTBGHHO-TGXHOJ'[OI"H'—IGCKOﬁ; HAy4HO-
HCCJIENIOBATEIIBCKOM, MPOEKTHON Npo(heCcCHOHANBHON NeATeIbHOCTH. [l yCHEWHOr0 OCBOEHHUS
qucuumuHbl  «KOJmouiHas XUMHs» OakalaBp TO YKAa3aHHOMY — HATPaBJICHUIO U MPoQHIIo
MOATOTOBKU AOJDKEH OCBOHTH MaTepUall MPeAMSCTBYOMUX AUCHIIIUH:
® MareMaTHKa,
e (usmka,
e 00wwas u HeOpraHu4ecKast XMMus,
L4 opraHquCKa;[ XUMHS,
JiucuunymuHa «KoutouaHass XUMHS) SIBIACTCA TMPEALIECTBYIOWEH W HeoOXomuma Ans
YCMEUIHOIO YCBOEHHUA MOCIEAYIOWUX JHCLUIIIHH:
® l'lpOMblLI.l.]'leHHaSI IKOJIOrvs,
L4 06ma;1 XUMHYCCKAsT TCXHOJIOTHSL,
®  aHanUTHUeCKas XUMHS' 2,
® [IPOLECCHI U arnapaTbl XHMHYECKNX TEXHOJIOIHH,
L] MAMIUHBI H annapaTbl XUMHYCCKHX HpOI{SBOI[CTB3.
3HaHH$I, MOJYYCHHBIC NMPH U3YYCHHH AUCLHHILIIHHBI «KOJ’IJ'IOHI[HaSI XHMHA» MOIyT 6bITb
HCTOJIb30BAHbI MPU MPOXOKACHUM MPAKTUKH U BBINOJHEHUU BBIMYCKHBIX KBAJH(pHKAUOHHBIX
pabot nmo HampasyieHHIO noaroroBku 18.03.02 «JHepro- u pecypcocOeperarowire Mporeccsl B
XMUMHYECKOH TEXHOJOrHU, HeQTEXUMUN U OHOTEX HOJOTHMY .
3. Komnemenyuu obyuarouiezocs, popymupyemoie 8 pe3vAbmame 0C60CHUA OUCHUILAUHbL
CMOCOOHOCTE  UCMOJB30BATH OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JIUCLHIUIHH B
NpOQECCHOHANIBHON  NIEATEIBHOCTH, TPUMEHATH METO/bl  MATEMaTHYECKOrO0 aHanu3a U
MOZEHPOBAHUS, TEOPETHYECKOTO H 3KCNepuMeHTanbHoro uccienosanus (OIIK-2);
TOTOBHOCTB MCIOJIB30BAaTh 3HAHHUS O CTPOCHHH BEIIECTBA, NMPHPOAE XUMUYECKOI CBS3H B
pa3.]'lH'-lelX Kjiaccax XHMHHYECKHX COG,T_I,HHGHHﬁ o1 NMOHUMAHUA CBOHCTB Marepuanoe “
MeXaHH3Ma X MMHYeCKHUX MPOUEcCoB, NpoTekarommnx B okpyxarowem Mupe (OITK-3).




B ])83_]),-'! bmame 0ceoenust Ouc U LI b ()6y'l(ll() muﬁcx doitncen v
1) 3HaTh:

TEPMOIHHAMUKY MOBEPXHOCTHbIX SABJICHHH,

ancopOumio, CMa4UBaHHE W KAMUIUISPHbIE ABEeHHS (aAcopOLMs Ha TNagKkuUX NMOBEPXHOCTAX
U MOPHCTBIX aACOPOEHTAX, KAMUIAPHASA KOHAEHCaLHS!);

are3nt0 H KOre3Mio,

NOBEPXHOCTHO-aKTHBHbIE BELIIECTBA,

MeXaHU3MbI O0pa30BaHUsI U CTPOEHHE IBOHHOTO 3NEKTPUUYECKOTO CIIOS,
INIEKTPOKHUHETHYECKHUE ABJICHUA,

YCTOMYMBOCTD  OUCMEPCHBIX  CHCTEM  (CeOHMEHTallusi B JHUCHEPCHbIX  CHCTEMax,
TePMOIHHAMUUYECKHE H KUHETHUYECKHE (PaKTOPbI arperaTUBHONH yCTOHUHBOCTH);
MHLENTO0Opa30oBaHHE,

OMTHYECKHE SABJEHHS B AUCTIEPCHBIX CUCTEMAX .

2) YmeTh:

HCMOAB30BaTh OCHOBHBIE MPHEMBI 00PadOTKH SKCIEPUMEHTAIbHBIX TaHHBIX;

NPOBOAUTL MPABHJBHYHK) OUEHKY OCHOBHBLIX NApaMETPOB MUKPOTrE€TEPOr€HHbIX CUCTEM MO
JaHHbIM  ONTHYECKHUX, MOJIEKYJSIPHO-KHHETHYECKHUX W OJICKTPOKHHETHYECKUX METONOB
aHanusa,

NPOBOIUTH pacueT pa3MepoB U MOJUAUCHICPCHOCTH MO pa3Mepam HacTHL JUCHEPCHOI (ha3bl
MO AaHHBIM OOBIMHOM H CKOPOCTHOM (B yabTpaueHTpudyre) ceAMMEeHTaLIHH,

NPOBOOUTb OLIEHKY HAa KOJUYECTBEHHOM YyPOBHE BIIMSHHE CPENHUX pPa3MeEpPOB YaCTHUlL
oucnepcHoil ¢asbl W MONHAUCMEPCHOCTH MO pa3MepaM Ha OCHOBHbIE MOKa3aTeIH
KOMMO3ULIMOHHBIX MaTepPHANOB;

YyMETb Ha IIPAKTHKE TPHMEHATb COBPEMEHHbIE TEOPETHYECKHE MPENCTABIEHUS MpHU
U3y4eHHH ancOpOLMOHHBIX SBIEHUH B MHOTOKOMIOHEHTHBIX YJIbTPAMHKPOTETePOreHHbIX
CUCTEMax.

3) Bnagern:

3HaHUAMH B obnactu yCTOﬁqliBOCTH AUCNEPCHBIX CHCTEM, BKIHYAKINYH) CCAHMEHTALWU H
NPOLECC JNEKTPONIHTHON KOAry sy,

HaBBIKAMHU BBIYUCJIEHUs] aACOPOLHOHHBIX NapamMeTpoOB ¢ HCMOJNb3OBAaHUEM TEOpHUIT MOHO- H
NOJUMONEKYAAPHOI ancopOuuu;

METOZAMH CeOUMEHTALlMH, CBeTopaccesHus, TypOuaumeTpud, HedenoMeTpuH ¢ LEebo
ornpeesieHus pa3MepoB HaCTUL AHCTIEPCHOH (asbl.

4.

Cmpykmypa u cooepycanue oucuuniuiol « Korrouonaa xumua»
OOfwas Tpya0eMKOCTh TUCLUHUIIIHHBI COCTABAET 4 3a4ETHBIX eAUHHULIBL, 144 4aca
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1. | Mpeamer u conepxaune | 4 2 |- 4 7'%/6 Vemnwiir onpoc




AMCUMIIHHbI HA 3AHAMIU
KOJLJIOHIHAA XUMHA
AZcopéumua Ha TBepabIX 7'%/6° Omuem no
NOBEPXHOCTAX MW  HA HACOPAMOPHON
rpaLuue paizeaa pabome, mecm,
“IKUAKOCTDH - raz”, omeeneol
CMAYHBAHHWE,  AATE3HA, BaKaIaspos 6
KANMKWLIAPHbIE ABJICHHA npoyecce
HEKYUU-NPECC-
KOH()epeHyuu
Cnocobb noJyueHus 71263 Hexyus-
KOJLJIOHIHBIX CHCTEM BUBYAAUAYUS,
sayuma
omyema no
AQAOOPAMOPHON
padome
INEKTPOKHHETHYECKHE 7'%/6° Vemmii onpoc
ABJIEHHAI B KOJLIOMIHBIX Ha 3austmu,
cHCTEMAX sauma
OM4ema no
4aBOPamopHol
pabome
OnTHueCKHe MoKA3ATe N 74/6° Vemusiit onpoc
KOJLJIOHIHBIX CHCTEM HA 3AHAMUN,
3auma
omyema no
1A6OPAMOPHOTT
pabome
MoaekyaspHo- 71263 Omuem no
KHHeTHYeCcKHe CBOHCTBA AGOOPAMOPHOTE
AMCMIEPCHBIX CHCTEM padome, mecm,
omeenm ol
barkaraepos 6
npoyecce
ACKYUU-NPECcC-
KOH()epeHyu
Crabnanzanns " 7"4/6 Omuem no
Koaryaauus 4A60paAMopHoi
KOJLJIOHIHBIX CHCTEM padome, mecm,
OMEentul
baxaiaspos @
npoyecce
ACKYUU-NPeCce-
KOHhepenyuu
Cycneninn, 3IMyJabCHH, 7'%/6° Vemubiit onpoc
neHbl M APO30JIH. Ha 3austmu,
3auma
OM4ema no
1A6OPAMOPHOTT
pabome
JInodpnabHbie 712163 Yemuorii onpoc

AHUCHEPCHbLIC CUCTEMBbI,

HA 3aHAnNU,




saryuma
omyema no
aadopamopnoi

padome
dopma aTTrecTauum Dr3amen
2712/36°
18 |- 36 63%/54° | 144
5. COOQPJfC(lHue ACKUUHOHHDBIX 3aHAMUI  NnO meMam C YKa3aHUCM
(hOPMHPYEMBIX KOMTIETCHITH#
-No Pazaca Yac Tewa Kparkoe cojiepxaime dDopmupy
n/n JIHCTTHINTHIILI bI JICKITHONoro CvIbLIC
Jansrruy KoMmeren
1HHH
1 | llpeamer wu | 2 | KonnousaHas Konnounaxas xumus kak Hayka. ITpusHaky | ONK-2,3
comepkaHue XUMHs — Hayka | OOBEKTOB KOJUIOUAHOM ~ XUMMH:
AHCUUNJIHH O IUCMEPCHBIX | F€TEPOreHHOCTb 1 OUCTIEPCHOCTb.
bl cucTeMax 1 KonuvecTseHHbIE XapaKTePUCTUKU
KOJLIOHAHAS MOBEPXHOCTHBI | IUCTIEPCHOCTH. YHAENbHAsi TOBEPXHOCTb,
XUMHS X SIBICHUSIX B | KPUBU3HA [OBEPXHOCTH, AWCIEPCHOCTD.
HUX Knaccudukaums IUCNEPCHBIX CHCTEM TO
arperaTHomy COCTOSIHHIO u no
B3aUMOMEHCTBUIO OUCMEpCHOU asbl U
OUCTIEPCUOHHOI cpenbl, Kiaccudukalms
CBOOOIHO- U CBSI3HO-IUCTIEPCHBIX CHCTEM.
2 | ApcopGums 2 | Aocopbuus Ha | Jlekuus - npecc-koHpepenuus | OMK-2,3

HA TBepabIX TBEPABIX
MOBEPXHOCT MOBEPX HOCTSX
X HU Ha Y Ha rpaHuLe
rpaHuue paszena
pa3zgena “»UOKOCTD —
“RUIKOCTD ras”,

- raz”, CMaYlBaHHUeE,
cMauYUBAHHE anresus,

, aares3us, KanuJjisipHble
KAMWILIAPH ABJIEHUS

bl¢ ABJICHUSA

«AncopOLUOHHBIE MPOLIECCHI.

Copepxanue: AncopOLHOHHbBIE
npoueccol. TIpupona ancopOLHOHHBIX CHII.
dyHIaMeHTaNbHOe ypaBHEHUe ancopOLuu
['ub6ca. ApcopOuus razoB M MapoB Ha

OOHOPOOHOM TMOBEPXHOCTU. YPpaBHEHUE
MOHOMONEKY NSAPHOH ancopouun
Jlenrmiopa u ero ananu3. YpaBHEHUE
O®peitHanmxa. TlonumonexynspHas

ancopbuus. Teopuu NOJHUMOJEKYNAPHOM
ancopbuuu IMomssun u BOT. YpaeHeHue
uzotepmbl aacopbuun BOT. BeluncneHue

napaMeTpoB MOJIMMONEKY NS PHOH
agcopbuny,  yaenbHOW  MOBEPXHOCTH
ancopOeHTa.

MoHomojiekyJIsipHas aacopOuus Ha

6




rpaHule  SKHOKOCTb—Ta3.  YpaBHEHUWe
['ub6ca nna ancopdbuun u3 pasdaBaeHHbIX
pactBopoB. [loBepxHOCTHAsT AaKTHBHOCTD
BCILUECCTB. HOBerHOCTHO-aKTI/IBHbIe
Bewecrea. CTpoeHue, kaaccupukaLus.
[MpaBuno  [lroxno-Tpaybe.  CtpoeHue
ancopOuuoHHbIX cinoes [TAB. VpaBHeHus
cocTosHus. JaBlIeHHe ABYXMEpPHOTO rasa.
Ypaeueuue Lluwkosckoro. YpaeHeHue
dpymkuHa. MonekyaspHble KOHCTAHTbI
a7CcopOLMOHHOTO C05.

AncopOumusa M3  pacTBOPOB Ha

TBEpOoit MOBEPXHOCTH. AncopOuus
MONEKY. [IpaBuno ypaBHUBAHUS
nojapHocreii  Pebunpmepa.  AncopOuus
vwonos. [lpaBuno dasnca - Ilanera.

HonooOMeHnas  agcopbumsa.  MoHMTBL
YpaBHeHne  Hukonbckoro. OOMeHHas
€MKOCTb MOHHMTOB. [IpUMeHeHUe HOHHOTO
obmMeHa.

Cnoco0bl
NoJIy"ueHHsI
KOJIIOMAHbI
X CHCTEM

CnocoOsbl
0Ty YEHUs
KOJITOUAHBIX
CHUCTEM

JleKLHA-BH3VAJIH3AUHS «Metonbl
OUCTIEPTHPOBAHMA U KOHIEHCALIMUY.
CylHOCTE METOAOB  OHCTIePTUPOBAHHUS,
crocoObl  MPAKTUYECKOIl  peanusalui.
Ponb MexasHbix B3aumoneiicTBuii B
npouecce AUCNEPTHPOBAHHSA. HBe
COCTaBMsAKOUIME PadOTbl, COOTHOLUEHHE
PeOunngepa. BiusiHMe  MOBEPXHOCTHO-
AKTHUBHBIX BCLICCTB HAa HHTEHCHBHOCTb
NPOLECCOB AUCIICPTUPOBAHMS, MEXaHHU3M
paspyLueHus TBepabix Tea no Pebunnepy.
CywHocTb KOHJEHCALMOHHOTO
MeToma MOJNyuYeHUs] KOMJIOWAHBIX CUCTEM.
dusuyeckuii M XUMUYECKUH  CrocoObl

KOHIOEHCALINU, pUMepbIL. Meton
Porunckoro-lllansHuKOBA, ero
NOCTOWHCTBA H HEeOOCTATKH.

Kunernueckve 3aKOHOMEPHOCTH  pOCTa
KOJIOWAHBbIX arperaToB MpuW XUMHYECKOH

KOHIEHCALUH, Tononoruyeckie
0CODEHHOCTH 3aposKOeHUs HOBOM (pa3bl B
XUMHYECKOM BapUaHTE MeTona

KOHAeHCAUWW (UEHTPbl KPHCTANAU3ALHN U
LHEeHTPbI pocTa aMopdHbIX arperatos). Tpu
cTaguu npouecca XUMMYECKOTH
KoHaeHcauuu, 3Havyenue pabor B.A.
Kapruna B oueHke (a3oBOro COCTOsHUS
YyacTULl JucCHepcHOll (¢aswl. [IpUdHHBL
obycnoeausaiowme PakTHYECKYIO CTENEHD
,E[I/[Cl'lepCHOCTl/[ H I'IOJII/[,E[l/lCl'lepCHOCTb no
pasMepaM 4acTuIl aHcnepcHoii dasbl,

OIK-2, 3




CywWHOCTh MeToda MNenTHU3auuH.
dakTophl, CIOCOOCTBYIOLIHE
MHTEHCH(HKALUMK MPOLECcCa MEeNnTU3ALHH.
CamonpousBonbHOE  OHUCTIEPTHPOBAHHE.
JluHamuyeckoe paBHOBECHE MMPOLIECCOB
arperupoBaHHs M OUCMepPrupoBaHus, Yuer

HEPreTHYECKOTO " HTPOTHUIHHOTO
¢hakTopoB pu CaMOTIPOU3BOJIBHOM
JHCNeprupOBaHUH, yCJ0BUA

CaMOMPOU3BOJLHOrO  IHCMEPrHPOBaHHUA
[MpuHUNNHANBHBIE OTJIHYHA JHODHIbHBIX
cucTeM OT TUOPOOHBIX.

DNIeKTPOKHH
eTHYeCcKHne
SIBJICHHS B
KOJ1JJOMAHDbI
X CHCTEMAX

DNeKTPOKHHET
HUYEeCKHe
SIBJICHUS B
KOJIIOUIHBIX
cUcTeMax

AnekTpodopes, NEKTPOOCMOC H SBJIEHUSA,
o0paTHble HM. CywmHOCTb
3JEKTPOKHHETHYCCKUX ~ SBJCHUI, cXxema
OMbITOB Peticca, Keuuke, [opHa.
OcHoBHblE MOJIOMKEHUS TEOPUH
Tenbmronbua u TI'yn-Uanmena. ITpaBuno
Kene. Cymnocts Teopuu IlltepHa,
ancopOunoHHbIT U O y3HOHHBI COtT
noHos 1o [MItepHy. IlonsTHe obwero
naaeHHus TOTeHUHATA H a3eTa-
NMoTeHLHaNa. CyuiHoctb SABJICHHA
nepe3apaakH, TpakTUyeckas peaau3auus.
3aBHCUMOCTb  O3eTa-NoTeHUHansa  OT
PUPOLIbI MOTEHUHAJIONIPEACTIAFOLLUX
HOHOB W TNPOTHBOHOHOB, HMOHHOMH CHIIBI,
KOHUEeHTpauuu aucrnepcHoi as3wl, pH,
OW3EKTPUUECKOH MPOHULAEMOCTH CPefbl.
Hcnonb3oBaHue  3JIEKTPOKHHETHYECKUX
ABJEHHH B MPAKTHYECKHX LIENAX.

OrIIK-2, 3

OnTtnueckne
MOKA3ATEIN
KOJIJIONAHBI
X CHCTEM

OnTtuueckue
MoKa3aTesu
KOJUTOHIHbBIX
CUCTEM

CywmHocTh pdekta Tunnansa.
Wnnukarpuca paccesHHOro CBETA,
TIOHATHE OTHOCHUTEJIbHON  H3OBITOUHOI
UHTEHCUBHOCTH  pacCcesiHHOTO  CBeTa.
YpasHeHue Penesi. OCHOBHbIE MONOKEHUSA
Teopu  MHu, TpaHHUBI MPUMEHEHUS.
PaccesiHue CBETA JUCTIEPCHLIMU
YyacTHLAMH, COU3MEPHUMbIMH C AJHHOI
BOJIHbI MajiaroLero ceera (Teopus Jebasn).
ABnenue wMHTEphHEpPEHUHH PACCETHHOTO
ceeta. [lornouieHue ceeta B KOJIOUIHBIX
cuctemax, 3akoH Jlambepra — bepa.
[IpiMeHeHHe cnekTpa MYTHOCTH nOnia
aHanM3a KOHLEHTpaLWH, pa3MepoB U

OrIIK-2, 3




tbopMbI JUCTIEPCHBIX YaCTHL.
Hedenomerpus, TypOUIUMETPHS U
3NEKTPOHHAs MUKPOCKOMHs

NPpUMEHHUTECIIBHO K aHaJU3y KOJJOHAHbIX
CUCTEM.

6

Monexkyasp
HO-
KHHETHYECK
He CBOMCTBA
JHCMEePCHBIX
cHCTeM

MonekynspHo-
KWHETHYECKHE
CBOHCTBA
JUCIIEPCHBIX
cUCTeM

bpoyHOoBCKkOe ABHIKEHHE B KOJUIOWIHBIX
cucremax. Cxema onbiToB Ileppena,
OCHOBHbIE pe3yJbTaTbI OMbBITOB.
OOmbsacHeHue pe3yabTaToB OTILITOB
[leppeHa Teopueit DitiHiuTelHa.
[MpUIOKUMOCTE TEPBOTO W BTOPOTrO
3aKOHOB ®duxa npu ouddysuu
KOJIJTOUTHBIX YaCTHLL. Css3b
xko3pPpuumenta muddysun ¢ pamepamu
arperara, 3aKOH DtiHiuTelHa
CmonyxoBckoro.  DOYJUIMOCKOMUS U
KPHOCKOTIHS TIPUMEHHUTEJBHO K aHalIu3y
KOJIJIOUTHBIX CHCTEM. Cas3b
OCMOTHYECKOr0 HAaBJIEHUS C pasMepamiu
yacTHu gucnepcHoii dasbl. CaoKHOCTH,
BO3HUKAIOLLIHE TPU 30YTHOCKONHYECKOM,
KPUOCKOTIUYECKOM U OCMOTHYECKOM
aHaIN3aX KOJJIOUIHbIX CUCTEM.
CeauMEeHTaLIHOHHbIE SIBJICHUS B
KOJUIOMHbIX CHCTeMax, CBsi3b CKOPOCTH
CelUMEHTAUMH C  pa3MepoM  4acCTHI]
nvcnepcHoli dasbl. Mepa kuHeTHueckob
YCTOHUMBOCTH YacCTHU AUCIEPCHON da3bl,
nyTH HaINpasJIeHHOrO HU3MEHEeHUs
KUHETHYECKOW YCTONHUYHBOCTH.

OIIK-2. 3

Cradonansan
HA H
KOAryJIfLUHA
KOJIJTOHAHDI
X CHCTEM

Crabunuzaus
¥ KOaryssius
KOJUTOUIHbIX
CHCTEM

[ToHaTue arperaTUBHOH M KWHETHUYECKOW
YCTOHYHBOCTH, napaMeTpbl  OLEHKH.
Jvopunbubie u  suodoOHbIE CHCTEMBI.
CBs3b YCTOHYMBOCTH KOJUIOUAHBIX CHCTEM
C BeJMYUHOW 3apsna Ha  4acTULAX
ovcnepcHoii  ¢asbl.  CoNibBaTALMOHHBIM,
SHTPONMUHBIN, 3JNEKTPOCTaTHYECKHMH U
CTPYKTYPHO-MEXaHWYECKU I dhakTopbl
CcTaduUNIM3aLUUUd  JUCMEPCHBIX  CHCTEM.
MexaHu3M  #eicTBUs  CTaOMITH3aTOpPOB.
[ToHsTus  OblcTpOit W MeAJIEHHOM
koarymauuu. OCOOEHHOCTH  KOaryisuu
anektponuramu. IlpaBuno IMlynbue -
[apau. Paznuunble cnocoObl KoaryJasuu.
[Tpumepbl MPAKTUUECKOrO HUCTIOJNb30OBAHUA
SBJIEHUI KoaryJsiuMu U CTaOuUJIM3alUU B
MPOMBIIIJIEHHbIX TE€XHOJNOTHYECKHX
npoueccax. Teopus AJIDO.

OIIK-2, 3

Cycnensn,
3MYJIbCHH,
MEeHbLI H

CycneHsuu,
IMYJIBCUM,
TIEHbI u

[Tonyuenue smynbcuii. Ilpsmble u
oOpatHble  sMmyabcuu.  Crabunuzaums
HpsIMbIX U O0paTHBIX SMYJILCHI, OCHOBHbIE

OIIK-2, 3




a3po30.J14. a’po30.IH. TpeOoBaHHs K crabuamnsaTopam.
ObpaweHne ¢az smyaecuii. Ilpumepst
MCIIONIb30BAHHSL 3MYJIbCHH B HapOOHOM

XO3sHCTBE
CycrneHsiu, CrocoObl MOJYYEHHS],
YCTOHUHBOCTB. TTeHst, dakTopsl

cradbunuzauuu.  CrocoObl  pa3pyLUCHLS
TBEPAbIX M OKUOKUX TeH. (OCHOBHbIE
XapaKTEePHCTUKU TBEPABbIX U KUIOKUX TEH.

[TpuMepbl  WCNONB30BAHHMS  ME€H B
HApOIHOM XO35HCTBE U B ObITY.
Mertonp! NOoJTy4eHUst a’po3onen.

OnTuueckue " MOJIEKYJIIPHO -
KUHCTUYCCKHE  CBOICTBA  a3posodieil,
NPUMEPbI  MCMONB30BAHUA  a’pO30Jiel B
HapOIHOM X03diicTBE. Cnocobsl
paspyLLeHHst a3po30eil,

9 | Jduoguabubl | 2 | JInopunbhble | JlucnepcHble cuctembl Ha ocHose TTAB. | OIK-2.3

e JUCrepCHbIE MuuennoobpasoBaHie B pactBopax ITAB.
NUCIIEPCHDbIE CHUCTCMBI. Kpurugeckas KOHLICHTPALMsI
CHCTEMBbI. MHLIENTO00pa3OBaHMU, METOAbI

onpenencHusi. CTpoeHHe M THIBI MHLIEJLI.
Comobunusaums. MexaHU3M  MOKOLIETrO
TIEeNCTBHSI MbL.

BbicokOMONeKyNsipHble COETUHEHHS.
['MOKOCTb JIMHEHHBIX MaKPOMOJCKYJ U UX
KkOH(popMaLuss B pacTBopax. PacTBopbl
BMC  kak  gucnepcHble  CHCTEMBL
Mexanu3sm  00pa3oBaHusi  PACTBOPOB
nonuMepoB. HabyxaHnuwe. OcobeHHocTH
TEPMOIUHAMHUECKUX CBOICTB PacTBOPOB
BMC. BawsHue npupogst BMC wu
pPacTBOPUTENS HAa COCTOSHHE M pPa3Mepbl
MaKpOMOJIEKYJl B pacTBOpe. ACCOLHATHI
MaKpPOMOJIEKYJI. Hucnepcuu
MaKpOMOJEKy 1.
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6. Cooapxycanue CeMUHAPCKUX, NPAKMUYECKUX 3QHAMUI (1000pamopHozo
RPAKMUKYMQ)

CeMI/IHapCKI/Ie, MNPAKTHYCCKUC 3aHsTHS y'-Ie6HbIM MIAHOM N0 OUCLHHUMNIAHUHC ((KOJ'IJ'IOI/IgHaSI
XUMHUS» HE NPEaYCMOTPECHBIL.

7. Codepacariue 1a00paAMoOPHsIX 3QHAMIUIL
JIa6opaToprIe 3aHSATHA MO AUCLUIIIIHHE «KOJ'IJ'IOHI[H&S[ XHMHsI» MpOBOAATCSA B CHECUHATIBHO
000pYyAOBaHHBIX JabOPATOPHSIK C MPUMEHECHHUEM HCOOX OZUMBIX CPENCTB O0YUECHUs: 1adOPaTOPHOTO
o0opymoBaHusi, 0OOpasUOB IJsi HCCIENOBaHUI, METoguYeckux mocoduil. Llensr npoBencHust
naboparopubix pabor mo aucuumvHe «KonnougHash XUMHS» - NPAKTHYECKOE OCBOEHHE
TEOPETHUYECKHUX MOJOXKEHUH JIEKUHOHHOIO Marepuaia, a Takxke BbIpaboTKa CTymeHTamu




ONnpeacJ€HHbIX yMeHl‘Ii:I, CBA3AHHLIX C OMNpeaeJeHUEM OCHOBHBIX CBONMCTB H napamMeTpoB y
MHOTOKOMIMOHEHTHBIX YJAbTPAMHUKPOreTEPOreHHbIX OHCMEPCHBLIX CUCTEM H npqupe*rex—me HaBbLIKOB
CaAMOCTOATE/IBHOI'O SKCIICPUMEHTUPOBAHUSA,

No Pazgen qHCUHNAHHBI Yacer HaunmenoBanue dopvupyembie

n/n JabopaTopHoii padoTel KOMIETeHUHH

2 | AacopOums HA 6 | Usyuenne aacopbumm ma | ONK-2.3
TBePAbIX rpaHHUe «TBEpPIOe Tejl0 —
NOBEPXHOCTAX H HA pacTBop».
rpaHmue pasaeaa
“RUAKOCTH — ras”, HU3sy4yenne agcopoumn H
CMAYHBAHHE, AAre3Hsl, NOBEPXHOCTHOr0 HATSKEHHS
KANHWLISPHbIE HA CPAHHMUE < CKHIKOCTH —
ABJICHHA ras».

5> | Cnocobbr  mostyuenus 6 | Moayuenne 3oaeii merogamu | OIK-2.3
KOJLIOHIHBIX CHCTEM KOHJEHCALHH,

4 | JneKTPOKHHETHYECKHE 6 | HccnegoBanmue OITK-2.3
ABJICHHA B M1eKTPOKHHETHYECKHX
KOJLIOHIHBIX CHCTEMAX ABJICHHIA.

5 | OnTnueckne 6 | Onpenenenne pa3mepa | OIK-2.3
NoKA3ATE/IH YACTHU JIATEKCA METOA0M
KOJLIOHIHBIX CHCTEM CBETOPACCESAHMS,

6 | MoaexkyaspHo- 6 | CenumenTaunonnbiii ananuns | ONK-2.3
KHHEeTH4YeCKHe cycneH3Hid,

CBOMCTBA JHCNEPCHBIX
CHCTEM

7 | Crabnauszaums H 6 | Hceaegosanue OIK-2. 3

KOAryJsiuMs 1eKTPOJHTHOH KOATYJISIHH

KOJJIOHAHBIX CHCTEM

30J1€H.

8. Camocmosmensnast:paboma daxanraspa

CamoctodaTenbHas pabora OakanaBpa OCYIIECTBSETCA TPU MOATOTOBKE KO BCEM BHUIAM y4eOHbIX
3aHaTuil. [Ipu nepepaboTke neKLHOHHOrO MaTepuana OakanaBpam peKOMEHIYHTCA PYKOBOACTBA U

nocoOus, COCTaBieHHble Ha Kadeape, TmpeaycMaTpHBarOIIve  aKTUBHYID — MpopadoTKy
TEOPETHYECKOro Kypca.
Ne Temul, BLIHOCHMBIC HHA Yacni ®opua CPC @opmupyc
“/“ CAMOCTONTCIBLITYIO |)2160 ry vibIC
KOMHECTCHI
i
| | Ilpeamer n | 74%6° IpopaGoTka nekUMOHHOrO  MaTepuana. | OIK-2.3
comepKAHHE Hanucanue koncnekra. IloarotoBka K
JAHCUMMJIHHBI KOHTPOJIbHOMH padore. Hanucanue
KOJLI0MAHAS XHM HSI pedepara.
2 | Ancopbuns ua | 7"%6* TMonrotoska X nabopaTopHbIM pabotam u | OIMK-2.3
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TBePAbIX opopmnenue orueror. [loaroroBka k
NMOBEPXHOCTAX H HA KOHTPOJIBHOM pabdore. Hanucanue
rpaHvue  pasgena pedepara.

“RMAKOCTH — raz”,

CMaYHBAHHE,

aare3ms,

KanW1IsipHbIe

SIBJICHHSH

3 | CnocoBb 7'%/6% MpopaboTka nexuMOHHOrO MaTepuana. | ONK-2,3
noJIy'YeHust [Monroroska k nadopaTopHbIM padoTam M
KOJTOHAHBIX opopmnenne oruyetoB. [loAroToBka K
CHCTEM KOHTPOJbHOI padore. Hanucanue

pebepara.

4 | DnexTpokunernuec | 7'4/6’ [popaboTka neKLMOHHOTO  MaTepuana. | OMK-2.3
KHE  SIBJIEHHSI B Hanucanue koHcmekTa. Iloarotoska K
KOJLTOHAHBIX KOHTPOJIBLHOI padore. HanucaHue
CHCTEMAX pebepara.

5 | OnTHueckue 71%/6? MpopaboTka NeKLUMOHHOTO — Martepuana. | OMK-2.3
NoKA3ATENTH Hanucanuwe  koHcmexkta.  lloaroroska
KOJLTOMAHBIX KOHTPOJIBHOMH pabore. Hanucanue
CHCTEM pebepara.

6 | Monexyasipno- 7'%/6 [popaboTka NeKUMOHHOTO — Matepuana. | ONK-2.3
KHHETHYECKHE [Monrotoeka k nabopaTopHbIM paboTam U
CBOHCTBA opopmnenue orueroB. [loagroroska Kk
JAMCNEPCHBIX CHCTEM KOHTPOJBHOM pabore. Harucanue

pebepara.

7 | Crabuamaunss  wu | 746 Hanucanue  koHcmekta.  llomrortoska | OMNK-2.3
KOATYJISI LM KOHTPOJIBHOMH pabore. Hanucanue
KOJLTOHAHBIX pedepara.

CHCTEM

8 | Cycnensun, 71276 Hanucauwe  koucnekra.  Ilomroroska | OMK-2.3
IMYJIBCHH, MEHbl H KOHTPOJIBHOMH pabore. Hanucanue
a3p030.JIH. pedepara.

9 | JInopuabneie 7'%/6* Monrotoeka k JnadopaTopHbM paBotam u | ONK-2.3
AHCNEpPCHbIE opopmnenue orueroB. [loagroroska Kk
CHCTEMbI. KOHTPOJNbHOM pabore. Hanucanue

pebepara.
Uroro 63'4/54

9. Hcnonv3osanue peitmun2o80il CUCMEMbl OUCHKYU SHAHUIL.

Ilpu oueHke 3HAHWII, YMEHHIT, HABLIKOB CTYJEHTOB B paMKaxX AUCLMIUIUHBI «Korroudnas
XUMUST» UCTIONB3YETCA PEUTHHIOBAs CHCTEMa OLEHKH 3HaHHI HakanaBpoB Ha ocHoBaHUH «llonmoxeHus
0 BanabHO-PENTHHIOBOI CHCTEME OLEHKH 3HAHMI CTYAEHTOB H obecrnedeHus KadecTBa yueOHOro
npouecca» (YTeep:xkaeHo pewenueM YMK Vuenoro cosera ®T'BOY BIIO «KHUTY», npotokon
Nel2 or 24 oxtabps 2011 r.).

Ilpu u3ydyeHue nucuumuHbl «KomnounHas xumus» nis OakalaBpOB MO HAIMPABJICHUIO
noarotoskd 18.03.02 «3DHepro- v pecypcocdeperaromuye NPOLECChl B XUMUYECKON TEXHOIOTUU,
HedrexuMnn 1 Ouorexnonoruuw»y npodusei «OxpaHa OKpyKarOIIeHd Cpenbl U PALUOHAIBbHOE
UCITOJIB30BAHHE TNPHUPOOHBLIX DCCVDCOB»IL ((OCHOBHble NMpoLecChbl  XUMHMECKUX TNPOU3BOACTB U
XUMHYeckas kudepHeTHka»®, «MalllMHBl M ammapaThl XMMUYECKUX IPOU3BOICTBY’ B YueGHOM




NJaHe TNPENyCMOTPEeH DJK3aMEeH B YEeTBEPTOM cemecTpe. Pacyer peHTHHra OCYyILECTBIISIETCS
cenyowumM o6pasom.
IIpenonaBatenb, Beayliui JaboOpaTOpHbIe 3aHATUS, TIPOCTABJISIET B 3K3aMEHALIMOHHYIO BEIOMOCTD
3HayeHHe Tekymero peituHra Rrx (o1 36 10 60 6annos).

CymMMapHasi peliTHHIroBas oleHKa 3a cemectp popmupyercs Ha ocHOBaHUU Ruuen — RrEk + Rk,
B pesyabrare MakcuManbHblil peittudr coctasiser 100 Hamios

Pacuer Tekyulero peiituHra RTrk: B UeTBePTOM ceMecTpe

3HavyeHue Tekywero pelituHra Ryrx = 36 0ainoB CiOyXUT OCHOBAHUEM IS ZOMYyCKa K
3K3aMeHy (TPU BBITIOJIHEHUH BCEX KOHTPOJBHBIX TOUEK).

MuHUMaNbHOE 3HAYEHWE TEKYLLErO peiTuHra — 36 6amios, MakcumanbHoe — 60 Hasos.
3a akTHBHOE y4yacTHe B XOme JeKLHH, MPOBOAMMbBIX B MHTEPakTHBHOH dopme, HakanaBp MoOxeT
NOJNYYUTb TONOTHUTENbHbIE OaIbl;

5 Gannos — npobemMHast IEKLUS;
5 GannoB — NeKUKsA-BU3Y T3S,
Bcero He 6onee 10 6annos.

KouTponbhbix Touek 8, 3to jmaboparophseie pabotel. Ha kaxayw w3 nabopatopHeix pador
nNpuUxXoauTest OT 3 (MUHUMANbHOE 3HAYEHHE peiTuHra, HeoOXOOMMOe IS BbINOAHEHWS NAHHOM
KOHTPOJILHOM TOYKH) 10 5 (MaKCUMaJIbHBIH a1 338 OAHY KOHTPOJIbHYH TOUKY) OasIoB.

Pacuer makcumaininozo peiiTUHra 3a OQHY KOHTPONbHYIO TOUKY BKIHOUYAET:

Hanuuue y cTyaeHTa TEOpeTHUECKOro KOHCIEeKTa o Teme pabotsl (1 Gasmwr)

BrinonHenue pabotsl (1 6amn)

Odopmnenue otuera no padore (1 Gann)

JawuTa pabors (2 6amna)

CymMapHbIil TeKyWUH  pelTUHI 3a ceMecTp OmpedenseTcs CIOKeHWeM peHTHHra 3a
KOHTPOJIbHble TOUKH (TIPU BBINOJHEHHM BCEX KOHTPOJbHBIX TOYEK), aKTUBHOE y4acTHe B Xole
Jekui U BbICTyIUIeHHe ¢ pedepatoM (10 OGamnos). IlpenomaBatens uUMeeT MpaBo HOOABIATH
CTYIEHTY TOOLIpUTEIbHbIE Oamnbl (0T 4 GamwioB u Oojiee) 3a BbIMOJIHEHUE HETHIOBBIX 3aJaHuUil
NOBBILWEHHON CIOKHOCTH, YHacTHE B ONMMITMAAAX, HAYYHO-UCCaenoBaTenbekoi padore kadeapsl,
M BbINOJIHEHWE OPYrux padot, mnpu ycnaoBuu, 4to obmias cymma OanioB MO AMCLWIUIHHE HE
npesbiaeT 60.

JlekTop umeeT MpaBo J00aBNSTH CTYNEHTY NOOLIpUTeNbHble Oanibl (He Gonee 3) 3a OTBET Ha
3K3aMeHe Ha OOTOJHUTENbHBIE BOMPOCHI, MPH YCJIOBUH, 4TO 00mas cymma GaiioB 3a 3k3aMeH 40,

Ouenounsie cpedcmea Koa-eo Min, 6ar106 Max, 6at1086
Hexyuu 2 5 10
Jdabopamopnas paboma 8 24 40
Pedhepam 1 7 10
Ixkzamen 24 40
Hmoco: 60 100




10. MugpopmayuoHHo-memoduyeckoe obecrneyeHue ucyunnursl 2015-2016 .

10.1 OcHoeHasi numepamypa

Mpu u3yyeHUn aucuunnuHbl «KommoudHas xumusi» B
peKoMeHAyeTcsa UCNonb30BaTh CNEAYIOLLYI0 NUTepaTypy.

KavecTtese

OCHOBHbLIX UCTOYHWUKOB MH(bOpMaLIMM

OCHOBHbIE UCTOYHUKKN MHpOpMaL UK

KonuyecTBO 3k3eMnnsipoB

1. Bongapesa JI.I. ®PUINYECKAA N KONNOUOHAR XUMUA : YuebHuk
v npaktukym / Kyapsiwesa H.C., Bonpapesa J1.I'. — 2-e u3a. / nep. v gon
— M. : UspatenbcTBo KOpaitt, 2015 FOPAUT .— 473 .— (Bakanasp.
MpuknagHon Kypc)

O6C «FOpadm» docmyn u3 mobol moyku
UHmMepHema rocine pesucmpayuu c IP-
adpecoe KHUTY https://lwww.biblio-
online.ru/viewer/2DA78425-E69E-4850-91ED-
390A7527473F#page/l

2. opugpuxcbepr J.A. Kypc konnouaHow xumun. W3-so: JlaHb, 2010.
416c.

OBC «JlaHb» hitp://e.lanbook.com/book/4027
JocTyn u3 nioboi Toukn MHTEpHeTa nocne
peructpauuu ¢ IP-agpecos KHUTY

3. TenbtmaH M., Koeanesuu O., KOcTtpaTtos B. KonnouaHas xumMus.
Chno6.: UspatenbcTto "JlaHb", 2010. - 336 c.

OBC «JlaHb» http://e.lanbook.com/book/4029
JocTyn u3 noboit TOUKU MHTEpPHETa nocne
peructpauum ¢ IP-agpecos KHUTY

4. Manbiwesa X.H. TeopeTtuyeckoe 1 npakTnyeckoe pykosoacTBo Mo
avcumnnuHe "MoBepXHOCTHBIE SIBMEHUS U AUCNepCHble cucTemsl”
[YuebHuku] : yueb. nocobue ans ctya. By3oB, 06yy. MO XMM.-TEXHOM. Hanp.
NoAroTOBKU AUMIOMUPOBaH. cnel, / Bonrorpag. roc. TexH. yH-T1 .— 2-e
u3a., pon. — Bonrorpag : PIMK "MonutexHuk”, 2008 .— 344 c.

300 3k3 B YHUL KHUTY

10.2 Jononnumensnan rumepamypa

B kauecTtBe AONOMHUTENBHBIX UCTOYHUKOB VIH(bOpMaLWIVI pekoMeHayeTCAa UCnosib3oBaTb CneayoLllyo nurepaTypy:

JononHutenbHble UCTOYHUKU MHPOPMaLIUU

KonunyecTtBO 3k3emnnapos

5. Epuwos K0.A. KonnovgHasa xumus. Puanyeckas XMMusa AUCNepCHbIX
cucteM [YueBHuku] : yuebHuk onsa ctya. Bysos, obyy. no cned. 060301
"®apmauusa” no gucy. "®us. u konnougHaa xumusa" .— M. : TOOTAP-
Mepaua, 2012 — 351 c.

1 a3 B YHUL| KHUTY

7. Wykun E.O. KONTNONOHAA XUMUA [YuebHrukv] : yuebHuk anst cTyg.
BYy30B, 06y4. no cney. "Xumus" u Hanp. "Xumus" .— 6-e usg. — M. :
lOpanT, 2012 .— 444 c.

1 ak3 B YHUL KHUTY

8. [oBepXHOCTHbIE ABNEHUS U AUCMEPCHbIE CUCTEMSI | UHAUBWUA. 334aHUsA
K konnokesuymam / KasaH. roc. TexHon. yH-T ; cocT. A.fl. TpeTbsikosa, A.A.
Kononnesa, .M. Topcyes, A.U. Kypmaesa .— KasaHb, 2011 .—40c¢. :
T1abn. — bubnworp.: ¢.37-38.

10 3k3 B YHUL KHUTY
http:/ft. kstu.ru/ft/Tretvakova PYADS.pdf
poctyn c IP-appecos KHUTY

9. Notanosa, M.B. KoHueHTpupoBaHHsie AucnepcHbIe CUCTEMBI : METOA.
yKasaHua K NpakT. 3aHaTMamMm / KazaHckuit Hau. uccneq. TexHon. yH-T .— 2
— KasaHb : KHUTY, 2014 .— 28 c. : wn., Tabn. — bubnuorp.: c.27

http:/ft.kstu.ru/ft/Potapova-
kontsentrirovannye.pdf noctvn ¢ IP-agpecos
KHUTY

10. Capkucos 0.C. JlabopaTopHbI NPaKTUKYM MO KOMAOUAHON XMMUU
[YuebHuku] : yueb. nocobue / TOMCKUA roc. apXUTEKT.-CTPOUT. YH-T .—
Tomck, 2013 .— 100 c. : un. — bubnworp.: ¢.96-97.

1 ak3 B YHUL, KHUTY

11. YnutvH M.B. ®unanko-xumuyeckue CBOWCTBA, YCTOWHUBOCTb U
koarynauus nuocobHbIx AUcnepcHbIX cuctem [YuebHuky] : y4eb. nocobue
/ V\BaHOB. roc. XMMuko-TexHosM. yH-T .— MBaHoBo, 2007 .— 108 c.

1 ak3 B YHUL KHUTY

12. MNpakTUKyM no KoNnouaHoW xumuu [YuebHukn] : yueb. nocobue ans
cTyA. By30B, 06y4y. no Hanp. BMO 020100.62 "Xumus" n cneu. 020101
"Xumus" / nop pea. B.I'. Kynuunxnna .— M. : Bysosckuid yue6Huk : UHdpa-
M, 2012 .— 288 c.

1 ak3 B YHUL KHUTY

13. WesyeHko T.B. MNpuknaaras konnonaHas XMMUS: Koarynauua u
koarynsiHTel [MoHorpaduu] : MoHorpadms / T.B. LLieeuyeHko ; Kemeposckuii
TEXHOIN. UH-T nuL. npom-ctn .— Kemeposo, 2007 .— 144 c.

1 3k3 B YHUL KHUTY

10.3 SnekmponHble ucmoyHUKU UHPopmayuu
an U3yd4eHnn AOncuvniunHbl «KonnoudHass xumusi»

UHopMaLmu:

ncnonb3oBaHUe 3NEeKTPOHHbLIX WCTOYHUKOB

e HayyHas anekTpoHHas 6asa aaHHbIX u3gatenscrea Elsevier, http://www.sciencedirect.com/.

e HayyHas anekTpoHHas 6asa aaHHbIX u3gatenscrea Springer, http://www.springerlink.com/.

e Poccuiickas HaumMoHanbHasa bubnuvoTteka - hitp://www.nlr.ru:8101/poisk/



http://e.Ianbook.com/book/4027
http://e.Ianbook.com/book/4029
http://ft.kstu.ru/ft/Tretvakova
http://www.sciencedirect.com/
http://www.springerlink.com/
http://www.nlr.ru:8101/poisk/




11.  Ouenounvle cpeocmea 0aa MeEKyUie20 KOHMPOAA  YCREGAeMOCHII,

npwne.ucymouuoii ammecmaulilt o LMocam 0C60CeHUA Oucuunﬂuubl

OueHouHble cpeacTBa Ui TNPOBEJEHHS  TEKYIIEr0  KOHTPOAA  YCNEeBaeMOCTH,
MPOMEKYTOUYHOIT aTTeCTaLMH ODYUAIOWHXCA U HTOrOBOH (rOCYAapCTBEHHOI UTOrOBOMW) aTTeCTaLUH
pa3pabaThIBaOTCS COTNACHO MOJIOkeHHI0 0 DOHIAaX OLEHOYHBIX CPEACTB, pACCMATPHBAIOTCA Kak
cocTaBHasl 4acTb paboueii mporpamMmMbl H 0HOPMAISIFOTCSA OT/IENbHBIM AOKYMEHTOM.

12. Mamepuanbro-mexHuueckoe obecneueHue OUCy LA bl

1. JIeKUHOHHbIE 3AHSITHSI:
a. KOMILAEKT 3JIEKTPOHHBIX Mpe3eHTalHil/cnaiaos,
b. ayJUTOpHs, OCHAUEHHas MpPEe3eHTAUMOHHOW TeXHUKOH (MpOeKTop, B3KpaH,
KOMIBIOTEP, Ja3epHas yKaska),
c. makersl [10 cneunansHOro HasHaueHHsi — cucrema Moodle ayis ynpaeneHus: yuebHbIM
MPOLECCOM, MPeaHa3HauYeHHas ) UCIONb30BaHus B ceth MHTepHer
2.JIaGopaTopHbIe paGoThi
a. YueOHass nabopatopus @Pusuueckod M KOJUIOHMAHOMH XUMHH, OCHalleHHas
yCTAaHOBKaMHM [t 3aekTpodopesa, npubopom Pebunpepa, cnekTpodoToMeTpamu,
pedpakTOMeTpaMH, BECaMH aHANUTHYECKUMH, HAOOPOM 3JIEKTPOAOB, XUMHUYECKON MOCYAbI
1 PEaKTHBOB.

b. wabAOHbI OTYETOB N0 NaBopaToOpHEIM paboTam.
3.Mpouee
a. paboyee MecTO NpenojgasaTefis, OCHAIEHHOE KOMMbIOTEPOM C JOCTYNMOM B
HnrepHer,
b. paboune MecTa CTY/IeHTOB, OCHALEHHbIE KOMIBIOTEPAMH € AOCTYNOM B MIHTEpHET,
npesHa3HaYeHHbIe 405 paboThl B 31EKTPOHHOM 00pasoBaTenbHOM cpene.
C. MPHHTEP,
d. cKaHep.

13. Obpasoeamensvusvle mexnoaozuu

Y nenbHblil BEC 3aHATHIH, NPOBOAMMBIX B HHTEPAKTHBHBIX (POPMAX MPH H3YUEHHH AUCLIUIIIHHbI
«Konnounnas xumus» Bo Bpems fekuuii 2,78% (4 waca)® u naBopaTopHbix 3aHatuii 5,55% (8
yacoB)’, Bcero coctapnset 8,33 % (12 vacos)’.

Jinst nOCTHKEHHUA MIIAHUPYEMBIX Pe3yabTaToB 00yueHUs, B AUCLMMIMHe «KonaouaHas Xumus»
UCHOJB3YIOTCS pa3aHYHbIe 00Pa30BATENbHbIE TEXHOJOTHU:

1. Hugopmayuonno-paseusaionjue  mexnoroeuy, HanpaBieHHbIE Ha OBJaaeHHe OOJbLINM
3anacoM 3HaHWH, 3anomuHaHue u ceodonHoe onepupoeaHue umu. Hcnonb3yercs NeKLHOHHO-
CeMI/IHapCKI/Iﬁ MeTOoa, CAMOCTOATEIBHOC H3YUCHHE JNUTEPATYPBLI, MPUMEHECHHE HOBbIX
UHOOPMALIMOHHBIX  TEXHOMOTHH 1051  CaMOCTOATENbHOTO  MOMOJIHEHWsl 3HAHW, BKJIO4as
MCIOJb30BaHHE TEXHUUYECKUX U 3NEKTPOHHBIX CPEACTB UHGOPMALIHH.

2. Paseusaroupue  npodaemno-opuenmuposannste  mexnoaocul,  HanpaBleHHble  Ha
dopMupoBaHHEe U PasBUTHE MPOOJEMHOTO MBILLICHUS, MBICJAUTENBHON aKTUBHOCTU, CIIOCOOHOCTH
npobieMHO MbICAUTD, BUAETb W (GopMyaHpoBarb npodiaeMbl, BbIOHpaTh Cnocodbl U cpeacTsa ans
ux pewieHus. [Ipu 5TOM MCnNONB3yHOTCs ClenyroLHe YPOBHU CIONHOCTH W CAMOCTOSITENIBHOCTH:
npobieMHOe UW3NOKeHHe Y4eOHOro MaTepHaia rMpernonasaTeneM, CO3JdaHHe IpernojaBaTesem
npoOIEMHBIX CHTYaLUIA.

Hcnonb3yemble B JIEKLMOHHOM Kypce HMHHOBaLMOHHblE OOpasoBaTeNibHbIE TEXHOJOTHH:
JIEKLHUs — Opecc-KOH(EepeHIUs U JIeKIUsI-BU3YanU3als.
Jlekums - npecc-koHdepeHins «AncopOLHOHHbIE NPOLECCHI». B nauaie 4ekyui IPenooasame.is
HA3BIBACHT  MEMY. U HPOCUM  CHIYOCHMOB NUCOMEINO  3Q0a06aAMs €My 8ORPOCHI  HO  MEME
«Aocopdyuonusie npoyeccery. Kacoorit cmyoenm 8 meuenue 2-3 muiym qopyyaupyem nauéo.ee




umepeCymue €20 BONPOCH:, HHUIEH UX HA JAUCHMKe OyMmazi 1 Hepedaem npenooasame.io.
[Ipenooasamens 8 meyenue 3-5 Munym COpmupyem Gonpocsl HO UX CONEPICANUIO U HAYUHACH
yumame Hekyiio. Hioncenue Mamepuaia BpenooHOCUnIcs 8 GUOe C8A3HOZ0 PACKPLUNIS MeMbl, d
HE KAK OMGem 1d KAXNCOsI 3Q0AHIbIE 6OHPOC, HO 6 Hpoyecce Aekyuud  Gopmyaupyiomes
COOMGeMCmEYIoniie omeemest. B 3acepuieHue aekyun npenooacamens Hposooum umo2oeylo oyenxy
BOHPOCOB, OOCYHCOAA UHMEPECE! CMYOCIINOE U BbIAGIAN UX IHAHUS.

Jexuns-puzyanusaums «Merogbl TUCNEpPrupoBaHHs U KOHOEHCAUMMY. JIeKyua-au3yansaius
nNPeoCmagistem codott BUIYLIBHYK) (HopMy ROy 4exkyuonnozo Mamepuaia cpeocmearu 1CQO.
Umenue maroit aexyquu  cOOUMCH K PABGEPHYMOMY  UAU  RPAMKOMY  KOMMEHMUPOBAHUK)
HPOCMAMPUCACMBIX GUIYVATbHBIX MAMAPUANVE.

3. Hestmeasnocmusie  NPAKmuKo-Opuelmupocanitele  meXnoaosu,  HanpaBleHHbIE  Ha
dopmupoBanue cucTembl TNPOPECCHOHANBHBIX  MPAKTHYECKHX YMEHHIH MNpPH  NpoBeIeHHH
3KCﬂepl‘IMeHTaﬂbelX Hccnenosaﬂnﬁ. Peann3yr0*rcsx B XO0J€ NOAroTOBKH, BbINMOJHEHHUA H
o0cysknenus nadopaTopHbIx pador.

4. Jluunocmuo-opuenmuposantsie  mexHoiocuy  o0yueHus, obecredMBarOllHEe B XOAe
y4eOHOro nmpouecca yueT pasjJudHbIX CIOCOOHOCTEL 00yUaeMbiX, CO3HaHUE HEOOXOAUMBIX YCIOBHE
AN pa3BUTHS UX WHIWMBHUAYAJIBHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B Y4eOHOM
npouecce. JIMYHOCTHO-OPHEHTHPOBAHHDBIE TEXHOIOIMH OOy4YeHHs PEeasH3yIOTCS B pe3ysbrare
HH,E[HBHI[yaJ'IbHOl"O OGLLICHHS[ npeno,uaBaTenﬂ H CTYI[CHTa Ha 3aHATHAX, l'lpl‘l BBITNMOJJHEHHH H Caaye
JOMAUIHAX HHAHBHAYAJNLHbIX PacHeTHbIX 3aaHHii, NpPH MOArOTOBKE W 3alllWTe WHAMBHAYaJbHBIX
oT4eToB 1o JabopaTopHbIM padoTam.
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