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. JIuer corniacoBaHus
1. PazpaboTumk(u)

—
1
=, g g
K.T.H., IOUEHT Kad). XUMUH é 700 Jonronstosa H.B.

JONAHOCTD NoAMHeh H.O.Damunus

2. Paccmotpena u onoOpena Ha 3acenanun Kadeapsi-paspaGoTunka paGoueii MpOrpamMMmsl

XUMHH, nipotokon Ne /7
HauMeHOBaHHe Kadeapsl

0 05, 2019 s " Hepxau C.P.

nara ﬂdﬂcs ®.H.0. 3aBeayrowero kadeapsl — paspadoTumka

3. Pabouas mporpamma cornacoBaHa ¢ BbimycKarowel kadeapoit MO HanpaBICHHIO MOArOTOB-
KU/CrielManbsHOCTH
3asenyromuii BeIMycKatoLieii kadepht Mopckoro HedTerazoBoro siena

45.06.-14 %}/ Bacexa M.B.

nara mﬁﬁ{_‘pﬁ' / D.HO.




AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHHBI

Konpr Haumenosa-

IIUKJIOB HHE Kpartkoe conepxanue

JTMCITH- ITUKJIOB, (Llenb, 3amaun, comepkanre pa3eioB IUCIHUILIAHEI, peaTu3yeMble

IUIMH, pa3zienos, KOMITETEHITNH, (POPMBI IPOMEKYTOYHOM aTTECTALINHN)

MOJy- JUCITUILIINH,

e, MOZYJIEH,
MPAKTUK MIPAKTUK
1 2 3

b1.B./IB | Komnongnas Heas aucuunmiaunbl: «KomtonaHas xumusiy sBisieTcss popmu-
.02.02 XUMUs pOBaHHE KOMIIETCHIIMN B COOTBETCTBHU C KBATM(UKALMOHHOW Xapak-

TEPUCTUKON CIEIHAIACTa U YYCOHBIM IIJIAHOM IS CIEIHATBHOCTH
21.05.05 «®usnueckue MpoIecchl TOPHOTO MM HE(PTEra3oBOro mpo-
W3BOJICTBaY, cneruanu3anus No2 «Duznueckue mporeccsl HedTerazo-
BOTO TPOU3BOJCTBA»

3agauy TUCHUIIHHBI

JIaTh HEOOXOIUMBbIC TEOPETUYECKUE 3HAHUS, MPAKTUYECKUE YMEHUS W
HaBBIKM TI0 OCHOBaM KOJUIOMJAHOW XHWMHH, TTO3BOJISIOIINE YCIIEITHO
UCIIOJIb30BaTh UX B MPO(ECCUOHATLHOU IS TEIBHOCTH.

B pe3yabrare u3ydyeHus JMCHUUTIIHHBI CIIEIHATMCT JOJI/KEH:

3namo: KOJUIOUAHO-XUMHUUYCCKHUEC OCHOBBI IPOTCKAaHHA IMPOLCCCOB B
AUCIICPCHBIX CUCTEMAaX,; TCOPETUYCCKUC U MTPAKTUYCCKHUE OCHOBBI KOJI-
JIOUAHO-XUMHUYCCKUX MCTOJOB UCCICAOBAHUA TUCTICPCHBIX CUCTEM JJIA
pPEeIICHHA BOIIPOCOB, CBA3AHHBIX C HpaKTquCKOﬁ JACATCIBbHOCTBIO,
KOJUIOUAHO-XUMHUYCCKUEC MCTOABI UCCIICAOBAHUSA JUCIICPCHBIX CUCTCM,
OCHOBHBIC KOJUIOMAHO-XUMHUUYCCKHUE BEIMUYWHBI, CAMHUIBI U3MCPCHUA

Ymemp: npuMeHATH KOTOUIHO-XUMUYECKHE CBONCTBA AUCTIEPCHBIX
CUCTEM IIPH pelieHnH  NPo(ecCHOHANBHBIX 3a/1a4; UCIIOJIb30BaTh
OCHOBHBIE ITPUEMbI 00paOOTKHU SKCIIEPUMEHTATILHBIX TaHHBIX;

Baanerb: meTogamMu SKCIEPUMEHTATBHBIX OMPEICICHUN KOJJIOUIHO-
XUMHUYECKHUX BEIIMYWH; HABBIKAMU TIOCTAHOBKHU JKCIIEpUMEHTa U o0Opa-
OOTKH OKCICPUMEHTAIBHBIX PE3yJbTAaTOB; HABBIKAMHU BBITOTHEHUS
XUMHUYECKHX JIA00PATOPHBIX OTIEPAITHIA.

Coaepkanue pasfenoB AMCHMIIMHBI: [loBEpXHOCTHBIE SBJICHMSL.
JIBOMHOM 3JIEKTPUYECKUU CJIOM, JJIEKTPOKMHETUYECKHUE SBJICHUS.
YCTONYMBOCT M KOAryjsilds AUCIEPCHBIX CHUCTEM. MolekymspHo-
KHHETUYECKUE, ONTHYECKHUE U PEOJIOTMYECKHE CBOMCTBA JUCIIEPCHBIX
cucteM. OTAeNbHbIE KJIACChl JUCIIEPCHBIX CUCTEM.

Peanusyemble KOMIIETEHIMU:
OIIK-5,01IIK-7,I1K-17

DopMbI IPOMEKYTOYHOM ATTECTALUN:
Cemectp 6 — 3a4eT




IMosicuuTeILHAS 3aIMCKA

1. Pabouas mporpamma coctaBieHa Ha ocHoBe ®I'OC BO mo cnenmansHoctn 21.05.05
dusnuecKkue TMPOLECChl TOPHOTO MM He(PTEera3oBoro MNpPOM3BOJACTBA (crenuanuzamus Ne2:
Ouznyeckue Mpolecchl  HePTerasoBoro  MPOU3BOJCTBA), YTBEPKACHHOIO  MUHHCTEPCTBOM
obpazoBanusi u Hayku P® 12.09.2016, Ne 1156, ydeOnoro murana B coctaBe OIIOII 1o
crenuanbHocTH 21.05.05 ®dusmyeckue MpoIecchl TOPHOTO WM HE(PTETa30BOro MPOU3BOACTBA
(cermanu3arust Ne2: ®dusndeckue mporecchl HedrerazoBoro npoussozactsa) 2017 roga Havana
MOJITOTOBKHU.

2. llenu u 3apa4n y4eOHOM AMCUUIJIMHBI (MOTYJIs1)

Heabr aucuuniaunbl: «KommougHas XuMusy sSBiseTcss (GOpMUPOBAHHE KOMIIETCHIIMN B CO-
OTBETCTBUHU C KBATH(PUKAIIMOHHON XapaKTEPUCTHUKOMN CIEIUATUCTA U YICOHBIM IJIAHOM JUTS CIIEIH-
anpHOCTH 21.05.05 «@u3uueckue mporecchl TOPHOro MM HEe(TEra30Boro Mporu3BOACTBAY, CIIEIH-
amm3anust No2 «Duszudeckre mporecchl HehTera3oBoro MpoOU3BOCTBAY
3agauu: 1aTh HEOOXOIUMBIC TEOPETUUECCKIE 3HAHUS, PAKTUYECKUE YMEHHUS U HABBIKU TI0 OCHOBAaM
KOJUTOUTHOM XHWMMHH, TTO3BOJISIONINE YCTICITHO UCIOIB30BaTh UX B MPO(EeCCHOHATBHON eATebHO-
CTH.

3. Ilimanupyemblie pe3yJibTAThl 00y4YeHUs B PAMKAX JAHHOW JUCHUINIMHBI

[Ipouecc u3yyeHHs] TUCHUIUIMHBI HAmpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOLIUX
koMmreteHuit B coorserctBuu ¢ ®I'OC BO mno cneunansuoctu 21.05.05 ®dusndeckue npoueccsl
TOPHOTO U HEPTETra30BOro MPOU3BOACTBA
Tabauna 2. - Pe3yabTaThbl 00y4eHHs

CreneHb peanu-
Ne | Kon u conepxanue Kkom-

3aI[¥ KOMIICTEH- Oransl GOopMHPOBAHUS KOMITIETCHIIUN
/11 | IIETEHINU
1007071
1. OIIK-5 KoMmnereniusa 3namep: KOLIOUTHO-XUMHUYECKUE OCHO-
I'0TOBHOCTE HCITOIE30- peanusyercs BBl TMPOTEKAaHUsI TMPOIIECCOB B JUCIEPC-
BaThb HAYYHBIC 3aKOHBI U | MTOJIHOCTHIO HBIX CHUCTEMAax; TEOPETUYECKHUE U TMPaK-
METO/IbI TIPH TE€OJIOTO- THYECKHUE OCHOBEI KOJIJIOUTHO-
MPOMBIIUICHHOW OIIEHKE XUMHYECKHX METOJOB  HMCCJIETOBAHHUS
MECTOPOXKACHHH T0J1e3- JTUCTIEPCHBIX CHUCTEM [JIsl pElIeHUs BO-
HBIX HCKOMAEeMbIX U TOp- MPOCOB, CBSI3aHHBIX C MPAKTUYECKOM Aesi-
HBIX OTBOJIOB TENLHOCTBIO; KOJIJIOUTHO-XMHUUECKIE
METO/bl UCCIEAOBAHUS AUCIEPCHBIX CH-
CTEM, OCHOBHEIE KOJUIOUHO-
XHUMHYECKHE BEIIMYMHBI, SIMHHIIBI WU3ME-
peHus

Ymemp: npruMeHATH KOJUTOUIHO-
XMMHYECKHE CBONCTBA ANCIEPCHBIX CH-
CTEeM IpHU PEUIeHUH  NpodeccuoHanb-
HBIX 3371a4; UCIIOJIb30BAaTh OCHOBHBIE
preMbl 00pabOTKH IKCIIEPUMEHTAIBHBIX

JIAHHBIX;
Bnanerb: Merogamu 3KCHEpUMEHTANb-
HBIX  ONpeaesICHUH KOJIJIOUIHO-

XUMHUYECKUX BEIIMYWH; HABBIKAMU MTOCTa-
HOBKHM JKCIIEPUMEHTa U 0O0pabOTKU IKC-
MEPUMEHTAIBHBIX PE3YyIbTAaTOB; HaBBIKA-
MU BBIMOJHEHHUS] XUMHUYECKHX Jabopa-
TOPHBIX OIEPALIUM.

2. OIIK-7 KoMmnereniusa 3namob: KOIUIOUOHO-XMMUYECKUE OCHO-




Hcmonp30BaTh METOIBI
byHIaMEHTATBHBIX U
MPUKIATHBIX HAYK TPU
olLeHKe 0e30I1aCHOro COo-
CTOSIHUS OKPYKaIOILEH
Cpenbl IpH 100bIYe U TIe-
pepaboTKe MOIEe3HBIX
HCKOIIaeMbIX, B TOM YHC-
Jie IPY OCBOEHUU IIIETTh-
¢da Mopeii u oKeaHOB

peanusyercs
HIOJTHOCTBIO

Bbl NPOTEKaHUS MPOIIECCOB B JUCIEpC-
HBIX CHCTE€Max; TEOPETHYECKHE U IpaK-
TUYECKHE  OCHOBBI KOJIJIOUHO-
XUMHYECKUX METOJIOB  HCCIEI0BaHUs
JTUCTIEPCHBIX CHCTEM [IJISl PEIICHUs BO-
MIPOCOB, CBSI3AHHBIX C MPAKTUYECKOU /1es-
TEIBHOCTHIO;  KOJJIOUTHO-XUMHYECKUE
METOJIbl UCCIIeI0OBaHUSl JUCIIEPCHBIX CH-
CTeM, OCHOBHBIE KOJUTOMTHO-
XUMHYECKHUE BEIMYUHBI, €IUHULIBI U3ME-
peHus

Ymemp: npuMeHsATH KOITIOUTHO-
XUMHYECKHE CBOMCTBA IUCIIEPCHBIX CH-
CTEeM IIpH pelIeHnH  TnpodeccroHallb-
HBIX 33]1a49; UCIOJIb30BaTh OCHOBHBIE
MIPUEMBI 00Pa0OTKHU IKCIIEPUMEHTATBHBIX
JTAHHBIX;

Bnagers: Meronamu 3KCHepUMEHTANb-
HBIX  OIpeaeneHUI KOJIJIOUTHO-
XUMHYECKHUX BEJIMYUH; HABBIKAMU MOCTa-
HOBKHM JKCIIEPUMEHTa U 00pabOTKU IKC-
MEePUMEHTAIBHBIX PE3yIbTAaTOB; HaBBIKA-
MU BBIMOJHEHHUS] XUMHUYECKHX Jabopa-
TOPHBIX OIEPALIUM.

[K-17

T'0TOBHOCTE BBITIOIHSATH
JKCIIEPUMEHTAJIbHBIE HUC-
CJICAOBAaHUS B HATYPHBIX
1 1a00paTOPHBIX YCIIO-
BUAX C UCITOJIB30BaAHUEM
COBPEMEHHBIX METOJIOB U
CPEICTB U3MEPEHUH, TO-
TOBHOCTBIO 00pabaThI-
BaThb ¥ HHTEPIPETUPO-
BaTh NOJTy4YEHHBIE pe-
3YJbTAaThl, COCTABJIATH U
3alUIIATh OTYETHI

Kommerenmus
peanuzyercs B
yactu: «['oToB-
HOCTb BBIIOJHATH
AKCTICPUMEHTAITb-
HBIC HCCJICIOBa-
HUS B
...J1abOpaTOpHBIX
YCIIOBHSIX C HC-
MOJIE30BaHUEM
COBPEMEHHBIX
METOHO0B U
CpENCTB H3Mepe-
HUH, TOTOBHOCTH
o0OpabarbIBaTh U
UHTEPIPETUPO-
BaTh MOJyYEHHbIE
pe3yabTaThl, CO-
CTaBJIATH U 3a-
IIUIIATHh OTYETHI»

3namb: KOJIJIOUIHO-XUMHYECKHE OCHO-
Bbl IIPOTEKaHUs IPOLIECCOB B JUCIEpC-
HBIX CHUCTEMax; TEOPETUYECKHE U IpakK-
TUYECKUE  OCHOBBI KOJUJIOMTHO-
XUMAYECKHX METOJOB  HCCIIEIOBAHHUS
JUCTEPCHBIX CHUCTEM [UJIsl pElIeHUs BO-
MIPOCOB, CBSA3aHHBIX C MPAKTUYECKOM /1es-
TEIbHOCTHIO;  KOJJIOUTHO-XUMHUYECKUE
METO/BI UCCIEOBAHUS JTUCIIEPCHBIX CH-
CTEM, OCHOBHbIE KOJUJIOMTHO-
XUMUAYECKHE BEMYMHBI, CTUHUIIBI H3Me-
peHust

Ymemp: npruMeHATH KOJUTOUIHO-
XUMHUYECKHE CBOICTBA IUCIIEPCHBIX CU-
CTEeM IPHU PEUIeHUH  MpodeccuoHanb-
HBIX 33]1a4; UCIOJIb30BaTh OCHOBHbIE
preMbl 00pabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX;

Baanerb: MeTomaMu SKcliepUMEHTalb-
HBIX  OIpeaereHul KOJUJIOM/IHO-
XUMHAYECKHX BEJIMYMH; HaBBIKAMH TOCTa-
HOBKHM JKCIIEPUMEHTa U 00pabOTKU IKC-
NEPUMEHTATIBHBIX PE3yIbTaTOB; HaBBIKA-
MU BBIMOJHEHHUsS] XUMHUYECKHX Jabopa-
TOPHBIX OIEPALIUM.




4. CTpyKTypa U copep:kaHue YUeOHO! JUCUMIIIIMHBI (MOXYJIs)
Tabauna 3 - Pacnpenenenne yueOHOro BpeMeHH TUCHUIINHBI
O0mast Tpy10eMKOCTh JUCUMILIMHBI COCTABJIfAET 3 3a4eTHbIX eauHul, 108 yacos.

Pacrnipenenenne TpyJ0eMKOCTH AUCIUILIUHBI IO (hopmam 0OydeHHUS
o Ounas OuHo-3a04Has 3aouHasg
Bun yueOnou
X Bcero
Harpy3ku Cemectp Bcero Cemectp Bcero | Cemectp/Kypce qacOB
6 | ‘ qacoB ‘ | qacoB | ‘
AyIUTOpPHBIE YaChl
Jlexun 16 16
JlabopaTopHbie
paTop 16 16
paboThI
IIpakTuueckue pa-
P p 16 16
0OTEI

Yackl Ha CaMOCTOSITENIbHYIO U KOHTaKTHYIO paboTy

Brimonnenue, KoH-
CYJbTUPOBAHUE,
3alIuTa KypcoBOM
paboThI (IpoeKTa)

[Ipouas camocrtos-
TeNbHAas U KOH- 60 60
TakTHas pabora

[Toaroroska k mpo-
MEKYTOYHOM aTTe- - -
CcTaluu

Bcero gacos
10 JUCIIUITIINHEC

108 108

OK3aMeH - -

3ayer/3auer C
OLICHKOM +/- +/-

KypcoBass  pabGora
(TIpOEKT) - -

KonnuectBo
pacueTHo-
rpadguveckux padoT | - -

KonuuectBo
KOHTPOJIBHBIX
pabor 2 2

KommuectBo
pedeparon - -

KomnuectBo acce - -




Tabauna 4 Conep:kanue pa3jaejoB JUCHHUIUIHHBI (MOYJIf), BUAbI Pad0ThI

Coneprkanue pa3enoB KommgectBo gacos,
(Monmyeit), BBLIEIIEMBIX Ha BAIbI
TEM JAMCLUIIINHBI y4eOHOi1 paboThI

(ounas hopma)

J |JIP | IIP | CP

1.BBenenue. [Ipenmer u copepkanue Kypca KOJJIOUIHON XUMUU.

2.1loBepxHOCTHBIE siBJIeHUA. AncopOuus. [loBepXxHOCTHAs SHEPrUus U
MOBEPXHOCTHOE HATSDKEHUE Ha rpaHulle pasnena ¢a3. Buabl amcopO-
IIUH, TPUPOAa aJCOPOLIMOHHBIX CHUJI. AJCOPOIMS Ha I'paHUIlE pasnena
TBepJ0€ Telo — ra3. YpasHeHnue Jlenrmiopa, Opertnanxa. AncopOrus
Ha TpaHuIe pas3zena KUIKOCTh — ra3. YpaBHeHnue ['ub0ca, ero npume-
HeHue. [loBepxHocTHast axkTUBHOCTb. [loHSATHE O MOBEPXHOCTHO-
aktuBHBIX BemecTBax (ITAB). AncopOrust Ha TpaHHIle TBEPAOE TEIO —
KUIKOCTh. [mapodunbHbie U THAPOGOOHBIC MOBEPXHOCTH. AAre3ws,
CMayuBaHHe, pacTekaHue. Ayncopouus nekTponutoB. Monuslid oOmen. | 4 8 4 20

3.0yekTpUYeCKHEe CBOWMCTBA JUCHEPCHBIX cHCTeM. MexaHu3Mbl 00-
pa3oBaHUsl U CTpoeHue ABOMHOTO 3ekTpuueckoro cios (AIC). Ilo-
teruansl J19C. BausHue KOHIIEHTpaUK 3JIEKTPOJINTA, 3apsaaa, paauy-
ca MOHA Ha BEJIMYMHY AJIEKTPOKMHETUYECKOIrO MOTEHIMaNa. DJIEKTPO-
KMHETUYECKHUE SBJICHUS: 3JIEKTPodopes, 3IEeKTPOOCMOC, MOTEHIIUAT Te-
YeHUs], MOTEHLINAN ceAuMEeHTali. MeToabl onpeeseHusl 3JIeKTPOKH-
HeTuyeckoro noteHimana. @opmyna CmonyxoBckoro. [Ipakrtuueckoe
MIPUMEHEHUE YJICKTPOKMHETUYECKHUX SIBICHUM. 2 2 12

4.YCcTOMYHMBOCTD M KOATYJISINHMS AUCIEPCHBIX cucTeM. Bunbl ycroii-
YUBOCTH JUCHEPCHBIX CHCTEM: arperaTuBHas, C€AMMEHTAllMOHHAsdA, (a-
3o0Bast. Koarymsus runpooOHBIX 30JI€i: MOpOr KOaryisluuud KHHETHU-
YECKHE 3aKOHOMEPHOCTH Koaryisnuu. Koarymsnust cMechlo 3JIEKTpO-
muToB. ['eTepokoaryisnus, €€ NPUMEHEHHUE U1l OYUCTKU JKUJIKHUX CPEll
OT 3arpsA3HECHUM.

Konnonanbie pacTBopbl: CBOWCTBA, MOIy4YeHHUE, ouncTka. (CTpoeHue
munemt. [lonydeHre KOUIOMAHBIX PacTBOPOB METOJaMHU JAMCIIEPTUPO-
BaHUs M KOHAEHcauuu. Jluamus, 3JIeKTpoauanu3, yiabTpaduibTpanus,
KaK METOJbl OUMCTKU AUCIIEPCHBIX CUCTEM. 4 8 6 12

5.MoJiekyJISIpHO-KMHETHYEeCKHEe, ONTHYeCKHe M PeosiorHvyecKue
CBOICTBA JUCIEPCHBIX cucTeM. bpoyHOBCKoe aBIKeHHe, Tuddy3us,
ocMoc. CenquMeHTalus B JUCIIEPCHBIX cucTeMax. 3akoH Ctokca. Pacce-
ssHUE cBeTa. Y paBHeHue Panes, ero npumenenue. [lornomenue ceera.
BA3KOCTh HBIOTOHOBCKHX M HEHBIOTOHOBCKHMX CHCTEM. Peonoruueckne
KpuBbIe. MeToabl onpenaeneHus BsI3kocTH. Kimaccudukanus u cBoiicTa
reneit. Kimaccudukarnus u CBOMCTBa CTYTHEH.

MukporereporeHHbie CHCTeMbI: IIEHbI, DMYJIbCUH, a3PO30JIH. 4 4 12

HTroro:
16 |16 (16 | 60




Taouauna S. - CoorBercTBHE KOMIIETEHUMH, (POPMHUPYEMbIX MPH U3YYEeHUU JUCHUILIIMHBI (MO-
AyJis1), 1 BUIOB 3aHATHI ¢ y4eToM (popM TeKylero KOHTPOJIS

[Tepeuenn Bunel 3angaTHii U oieHOY-
KOMIIETEH- HBIE CPE/ICTBA DopMBI KOHTPOJIS
005051 JI JIP | x/p | CPC
OTYeT 1o JabopaTopHOii padore, 3amuTa 1a00paTOPHOI
OIIK-5 + + + + paboThl, BBITIOJHEHUE KOHTPOJIBHOM paboThI, codece10-
BaHue no teme CPC
OTYET 10 JJA0OPATOPHOM padoTe, 3amuTa 1ad0paTOpHOH
OIIK-7 + + + + paboThI, BHIMOIHEHNE KOHTPOJIBHOM paboThl, cobeceno-
BaHue 1o reme CPC
OTYeT 1o J1abopaTopHOii padore, 3amuTa 1a00paTOPHOI
IK-17 + + + + paboTHI, BBITIOJHEHUE KOHTPOJIBHOM paboThI, cobece10-
BaHue 1o teme CPC

Tabauua 6. - Ilepeyenn 1a00paTOPHBIX padoT

Ne KonnuecTBo yacos
Tembl 1abopaTopHBIX PadOT
1\t Ounas
1 2 3
OnpeneneHre NOBEPXHOCTHOTO HATSHKEHUS HA TPAHUIIE BOAHBIN PacTBOP 4
1 [TAB-Bo31YyX.
7 | 3ydeHune ancopOunn yKkCycCHOM KHCIOTBI Ha yIJIe. 4
W3yuenue Koaryyisuuu 1 CTaOMIM3alny 30715 THAPOKCHIA JKelle3a BU3Y- 4
3 | anbHbIM 1 TypOMAMMETPUYECKHM METOI0M
4 | IlomydeHue U 0YMCTKA KOJUIOUIHBIX PACTBOPOB. 4

Tabauna 7. - [lepeyenb npakTuyecKux padbor

Ne HanmeHnoBaHue mpakTHYECKUX paboT Kon-Bo 4acos

n/m

1 2 3

1 |IloBepXHOCTHBIE SIBICHUSA. AICOPOIIHSL.

2 |DOnekTpuyecKue CBOWCTBAa JHUCHEPCHBIX CHCTEM.DJIEKTPOKHMHETUYECKUE 2
ABIICHUSL: AIIEKTPOOpeE3, IEKTPOOCMOC, NMOTEHIUANI T€YEHUsI, TOTEHIHAI
cenuMeHTanuu. [IpakTuueckoe NpUMEHEHHE JIEKTPOKUHETUUECKUX sIBJIE-

HUU

3 |Kommounnsie pactBopbl. CTpoeHHE MULENT KOJUIOMAHBIX pacTBOpoB. Ilo- 2

Jy4eHHE KOJUIOMIHBIX pacTBOPOB METOJAMH JUCIIEPTUPOBAHUS U KOHJCH-

CalliH.
4 Y CTONYMBOCTD U KOAryJIsLUsl JUCIIEPCHBIX CUCTEM 4
5 |MukporeTeporeHHble CUCTEMBI: MTEHbI, SMYJIbCUH, A3PO30JIH. 4

5. TlepeyeHb NpUMEPHBIX TEM KYPCOBO padoThl /MPOEKTA-HE MPexyCMOTPEHbI




6. IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecieYeHUs1 AUCHUIIMHBI (MOIYJIs1)

1. Meroauveckue yka3zaHWsl K BBITOJTHEHHUIO JJaOOpaTopHBIX paboT mo maucuurummae «Kosuto-
naHass XUMHUA»

2. Meroauyeckre ykazaHUsS ISl CaMOCTOSTEIbHON padoThl mo auciuruimHe «KosmoumHas
XUMUA»

3. Meroanveckue yKa3aHUs IJIs1 BBITOJTHEHHUS KOHTPOJIBHBIX paboT mo mucrurinHe «Kosuo-
naHast XUuMusi»

4. MeToauyecKkne yKa3aHus IS BHITOTHEHUS MPAKTHYECKUX padoT mo aucruruinHe «Kosmo-
naHast XUuMusi»

7. ®oHJ OLEHOYHBIX CPEICTB

®DoH/T OIIEHOYHBIX CpelCcTB siBisieTcs kKommoHeHToM OII, pa3pabareiBaeTcs B dopme OT-
JIeTBHOTO JTOKYMEHTA U BKJIIOYACT B ceOs KPUTEPUU OLICHUBAHHS CPOPMHPOBAHHOCTH KOMIIETEH-
U Ha pa3MyYHbIX dTarnax ux (GOpMUPOBAHUS U MTPOLEAYPHI OLICHUBAHMUS.

8. IlepeyeHb OCHOBHOM M JONOJHHUTEJBHOH Y4eOHON JTUTEPATYPHI

OcHnognasa numepamypa
1. ®ponos, FO. I'. Kypc komnouanoit xumuu. [IoBepXHOCTHBIE SIBIICHUS U JUCTIEPCHBIE CUCTEMBI :

yaeOHuk 171 By30B / FO. I'. @poros. - 2-e u3z., nepepad. u gom. - Mocksa : Xumus, 1989. - 464 c. :
ni. - ISBN 5-7245-0244-5 : 46-80 ; 20-76. (6ubmmoreka MI'TY: abonemeHT-89, unTanbHbIi 3a71-1)
2 tlyxkwun, E. JI. Kommongnas xumus : yaeonuk ais By30B / E. JI. Lllykun, A. B. Tlepuos, E. A.
AwmenuHa. - 3-e u3., nepepad. u nom. - Mockga : Beicmr. mik., 2004. - 445 c. : uin. - ISBN 5-06-
004100-X : 286-00; 274-56. (bubnmmoreka MI'TY: abornemeHnT-21, unTanbHbIi 3a7-1)

Jlonoanumensnan numepamypa

1. TIpakTUKyM U 3aJaYHHK IO KOJUIOMJIHON XUMUU : TOBEPXHOCTHBIC SIBJICHUS U TUCTICPCHBIC
cucTeMsl : yuel. mocobue /s By3os / [B. B. Hazapos u np.] ; mox pea. B. B. Hazapoga, A.
C. I'poackoro. - Mocksa : Akanemknura, 2007. - 372 c. : uin. - ABT. yka3aHbl Ha 000poTe
THUT. J1. - bubmumorp.: c. 369. - ISBN 978-5-94628-267-3 : 345-97. (bubnuoreka MI'TVY:
aboHeMeHT-29, ynTanbHbIH 3ai-1)

2. Konosanona, U. H. [IpakTukym 1o KOJJIOUTHON XUMUH : yueO. mocoOue /i CTYACHTOB
BY30B, oOy4aronuxcs mo HarpasieHuto 260100 "TexHonorus peiObl U PHIOHBIX
npoaykToB", 260501 "TexHomorust MpoayKTOB 00IIeCTBEHHOTO TuTanus", 260602
"TTumesast naxenepus Manbix npeanpustuit” / U. H. Konosanosa, T. A. Iskuna, K. B.
3ortosa; [mox pen. U. H. Konosanosoii]| ; M-Bo cei. xo3-Ba Poc. ®enepanuu ; Oenep.
areHTCTBO IO PHIOOJIOBCTBY, MypMaH. roc. TeXH. YH-T. - [2-€ u3., mepepad. u Ao1.]. -
Mypwmanck : U3n-Bo MI'TY, 2007. - 131 c. : mi. - bubmmorp.: ¢. 130-131. - ISBN 978-5-
86185-337-8 : 287-89. (6ubnmorexka MI'TY: aboHemeHT-129, ynTanbHbIi 3a1-2)

3. Konosanosa, 1. H. [loBepxHOCTHBIE SIBIICHUS, JUCIIEPCHBIE CUCTEMBI B MUIIIEBOM
TEeXHOJIOTHH : y4eb. mocoodue s By30B / M. H. Konosanosa; M-Bo cen. xo03-Ba Poc.
Oeneparun ; Penep. areHTCTBO MO pbI0OIOBCTBY, MypMaH. TOC. TEXH. YH-T. - [2-€ U31.,
nepepad.]. - Mypmanck : Uzn-so MI'TY, 2006. - 97 c. : un. - imeeTcst 31€KTPOH. aHATIOT



2006 r. - bubnuorp.: c. 95-97. - ISBN 5-86185-270-7 : 224-92 . (6ubanorexa MI'TY:
a0oHEeMeHT-47, YnTaJbHBIN 3a71-2)

4. Konosanosa, 1. H. [Ipaktukym mo ¢pu3ndeckoi U KOJUIOUTHOW XUMUH (3a/1a4U U PacUETHO-
rpadgudeckre 3a1anus Mo GU3NIECKON M KOJUTOMAHOU XUMHUN) : yueO. mocooue s
CTYJICHTOB BY30B, 0Oy4aromuxcs 1o cneruanbHoct 271200 "TexHoaorus mpoayKToB
00IIIeCTBEHHOTO MUTAHMs" HAMPABJIECHHUS MOATOT. AUTUIOMHUP. crerranucta 655700
"TeXHOJOTHsI MPOIOBOJILCTBEHHBIX MPOJAYKTOB CIIEIIHATLHOTO Ha3HAUCHUS U
00IIECTBEHHOTO MTUTaHU U 10 crienuaibHocTsaM 170000 "MaruHbl 1 anmapaThl TAIEBBIX
npousoacTB", 271300 "IInmeBas nHKEHEPUS MaJIbIX IPEANPUATHI" HAaNpaBIEHUS MOATOT.
muruiomup. cneruanucrta 655800 "Iumesas nrxenepus" / Y. H. Konosanosa, I'. 1.
bepecroBa; M-Bo cein. x03-Ba Poc. ®enepanuu ; deaep. areHTCTBO MO PhIOOTIOBCTRY,
MypwMmas. roc. TexH. yH-T. - Mypmanck : MI'TVY, 2005. - 111 c. (bubauorexa MI'TY:
abonemeHT-109, yuTANLHEBIN 3aJI-

9. IlepeyeHn pecypcoB HH(POPMAIUOHHO - TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHET»,
He00XO0IUMBIX /IJIsl OCBOCHUS TUCHHUILIUHBI (MOYJIfA)

Marepuansl, HaXOASIIKUECcss B CBOOOTHOM JIOCTYIIE HA CIEAYIONUX calTax:
http://chemexpress.fatal.ru
http://www.xumuk.ru
http://wikipedia.ru
http://www.chemport.ru
http://djvu-inf.narod.ru/nclib.htm

10. Ilepeyenb mporpaMMHOro odecrnevdeHusi, npogeccHOHAIbHBIX 0a3 TaHHBIX M MHPoOpMa-
HMOHHBIX CMIPABOYHBIX CHCTEM, PEKBU3HUTHI MOATBEPKAAIOIIET0 JOKYMEHTA

1. Omnepanmonnas cuctema MicrosoftWindowsVistaBusinessRussianAcademicOPEN, nunensus
Ne 44335756 ot 29.07.2008 (norosop Ne32/379 ot 14.07.08).

2. Oducuerit maker MicrosoftOffice 2010 RussianAcademicOPEN, nunensust Ne 47233444 ot
30.07.2010 (norosop Ne32/285 ot 27.07.2010).

3. Cucrema ontuueckoro pacno3naBanus Tekcta ABBY YFineReaderCorporate 9.0 (cereBast Bep-
cus), 2009 rox (morosop JILI-080000510 ot 28 ampenst 2009 1.).

11. MarepuajJibHO-TeXHHUYECKOe o0ecredeHue TN CIUIIIUHBI (MOYJIf)

Tabauna 8. - MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Ne | HaumMmeHoBaHuE crielIUaIbHbIX TOME- OcHalIeHHOCTh CHEIUaTbHBIX TOMEIIEHUH U 10~
II./T1. | I[EHWI U ITIOMEIEHNI IS CaMOCTOSI- MEIIECHUH JJIsI CAMOCTOSITEIHHOW paboThI
TEJIbHOM paboThI
1. | 500 J1 YueOHas ayauTopus Jist YKOMIUIEKTOBAaHO TEXHUUYECKHUMH CpeIcTBaMu 00y-
MIPOBEICHUS 3aHITHH JIEKIIMOHHOTO YEeHUS, CIYXKAIIUMHU JUIS TIPEICTaBIeHUS HHPpOopMa-
THUIIA, 3aHATUI CEMUHAPCKOTO TUIIA, Uy OOJBILION ayAUTOPUHU:
TPYIIOBBIX U MHAUBUAYATbHBIX KOH-
CyJIbTAlUM, TEKYIIEr0 KOHTPOJISI U - yueOHbI€ CTOJIBI — 16 mIT.;
MPOMEKYTOUHOM aTTeCTalluu - 1I0CKa ayauTopHas — 1 mrT.;
r. Mypmanck, npoct. Kuposa, 1. 1 | - mynetumenua-mipoextop Toshiba TLP-X2500a (1
(xopryc «JI») IIT.);
- HOyTOYK AsusX553MA (1 mirt.);
- HaCTCHHBIH MPOEKIIMOHHBIN 3KkpaH DigisOptimal-
B, ¢popmar 3:4, 120x160 cm DSOB-4301 (1 mt.).




ITocamouHbrx MecT — 32

406 JI Ilomenienue s caMOCTOS-
TEJIbHOM padoThI

r. Mypmanck, npocn. Kuposa, 1. 1
(xopmyc «JI»)

YKOMIUIEKTOBAHO CIEIUATU3UPOBAHHON MEOECIbIO
U TEXHUYECKHMMM CpEACTBaMH OOydeHUs, CIIyXa-
IIUMU IS TIPEACTaBICHUST y4eOHOU WHGpOpMAIU
ayauTOpHHU:

- yueOHbIE CTOJIBI — § MIT.;

- KOMITBIOTEp TMepcOoHaNbHBIM CHCTEMHBI OJIOK
TechnocentCel 430 1.80G  775/AsusP5GC-
MX/DDR2 1G 800MHZzA-
D/80GSeagSATA/NecDDU-16xx/midiC720T (6
IIT.);

- KOMIIbIOTEp TmepcoHambHbIH CHCTEeMHBIH OJI0K
TechnocentCel 420 1.6 0G 775/AsusP5GC-
MX/DDR2 1G 800MHZzA-
D/80GSeagSATA/NecDDU-16xx/midiC720T(2
IT.);

- skpanHamTatiBe SAM-1103 ScreenMedia Apollo
180[180cm), MW (1 mir.);

- sugeonpoektop TOSHIBATLP-XC2000(1 mrt.).

ITocanoyHEIX MecT — &8

205C CrenuaibHOE IIOMEIMICHUAE IS
CaMOCTOSITENIbHOM PabOTHI

r. Mypmanck, yn. Coserckas, n. 14
(xoprryc «C»)

YKOMIUIEKTOBAHO CIEIUATU3UPOBAHHON MEOECIbIO
U TEXHUYECKHUMH CPEJCTBAMHU O0YUCHUS:

— JIOCKa ayuTopHas — 1 mT.

— TIEpPCOHAILHBIE KOMITBIOTEPHI (Intel(R)
Pentium(R) 4CPU 3,01 I'Tu, 1,5 T6 O3Y) — 7 mir.
C BO3MOJKHOCTBIO TOJKIIOueHus: Kk cetu «UHTep-
HEeT» W OoOecCrmedYeHHeM JOCTyla B JIIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEP-
CHUTeTA.

ITocagounsix mect — 15

510 JI JIaGopartopust pu3ndeckoit u
KOJUIOMTHOU XUMHUU

VY4eOHast ayuTopus Jis TPOBEICHUS
3aHATHH JIEKIIMOHHOT'O THIIA, 3aHITHH
CEMHUHAPCKOI0 TUIIA, TPYIIOBLIX U
WHIUBUTYAIbHBIX KOHCYJIBTAIIHH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOU-
HOU aTTecTanuu

r. Mypmanck, npocn. Kuposa, a. 1
(xopmyc «JI»)

YKOMIIJIEKTOBaHA CIIEUATU3UPOBAHHON MEOEINbIo
U TEXHHUYECKUMHU CpPEICTBAMH OOydYeHHs, HEOOXO-
JUMBIMH JJIS1 OCBOSHHS TIPOTPaMM TUCIHILIHH (MO-
IyJieil), B TOM YHUCIlie UMEETCS:

- y4eOHBIC CTOJIBI — 6 MIT.;

- I0CKa ayauTopHas — | mrT.;

- agaym3aTop xuakoctu «kerept 001» (1 mT.);
- ananuzatop «®C - 112» (1 mr.);

- OaHs BOJISTHAS C SJIEKTPONPUBOAOM (2 mIT.);

- BRIIpAMUTENb yueOHbi B-24 (1 mrt.);

- BeIpsMuTeNb yaeOnbiii BYTI-2 (1 mt.);

- Becol 1abopatopusie BJITD-150 (1 mr.);

- Becol Jabopartopusie BJITD-50 0 (1 mT.);

- Becol anekTpoHHbie VIBRA DJ-300E (1 mit.);
- Becol TopcronHbie BT — 500 (1 mit.);




- BUCKO3UMETP KanMUIIpHBINA (6 mIT.);

- nuonu3arop (1 mr.);

- KOJIOpUMETP (HOTORIEKTPUYECKHI KOHIICHTPALIU-
ounblt KOK —2 (1 mrT.);

- koaaykroMmeTp «Mymstutect KCJI-101» (1 mt.);
- marauTHas memanka [13 0319 (1 mwr.);

- MUKpopa3menbunTenb Tkaneit PT-2 (1 mT.);

- OJICKTPOIEeYh COMPOTUBIICHUS KaMepHas J1adopa-

topunas CHOJI - 1,6.2,5.1/11-U3 (1 wr.);

- nmpubop Kéna (mo sckuzy) (3 mr.);

- TUTMTKA JIEKTpUueckas (21rT.);

- npuBoy JabopaTtopublil 43.0270 (memanka Bepx-
HeNpuBOAHAs dIekTpuueckas) (1 mT.);

- peppakromerp UPD- 454 b (1 wT.);

- peppakromerp UPD- 45462M (1 mt.);

- pH-meTp Honomep «Okcmept - 001» (1 mt.);

- cnektpodoromerp FOHMKO-1201 (3 mt.);

- repmocrat 1TXK — 0-03 (1 mr.);

- poromerp KOK — 3 (1 mr.).

IMocamouHbrx MecT — 12

502 JI CrienmansHoe nomenienue it | [Tomernenue ocHaieHo MeOenbio Ui XpaHeHUs
XpaHeHHs ¥ TPO(HUIIAKTHIECKOTO 00- | 000pyI0BaHUS

CIIy’)KUBaHUS 000PyIOBaHHS

r. Mypmanck, npocn. Kuposa, 1. 1
(xopmyc «JI»)

Tabanna 9 - Texnosoruyeckasi Kapra AMcuUIIMHEBI «Ko/utonanass xuMus» (IpoMexy-

TOYHAA aATTECTAIUA — «3AYCT»H,

3ayerHoe koJum- | 'paduk mnpoxoxie-

Ne | KOHTpoOJIbHBIE TOYKH 4ecTBO 0aJ1JI0B HUSA
min | max (Henesast caayum)

Texkyuuii KOHTPOJIb

1 IMocemenne nexnmii (8 exuuii) [ 12 [ 20 | o pacnucanuio
ITocemenue 1 nexmuu 2,5 6ania

2 BhInosiHeHne 1a60paTopHbIX pador (41a6.) | 12 | 20 | TTo pacrucanuio
BrinonHenue ogHo# J1/p B cpok — 5 OaiioB , HE B CpoK — 3 Oasia

3 3ammTa adopaTtopHbix pador (4 1a6.) \ 12 | 20 | Ilo pacnincanuto
3amuTa ogHOM J1/p — oT 5 mo 3 GamnoB. OTnuynas 3ammra— 5 6asos, xopomas — 4 Oaa,
YIOBJIETBOPUTENHHO — 3 Oasuia

4 [Tocemenue npakTuueckux pador (5 pabor) ‘ 12 ‘ 20 | ITo pacnicanuto
[Tocemenne 1 mpakTuueckoit paboThl - 4 Oanna

5 KoHTpoJibHbIE padoThI \ 12 | 20 | I1o pacnicanuto

Brimonnenue 1 koHTponbHOM paboTsl Ha 51% - 6 6amoB, Ha 75% - 8 6amnos, Ha 100% - 10
0auIoB.

WUTOI'O 3a paboTy B cemecTpe | 60 | 100 | 3auerHas Henens

HpOMe)KyTO‘lHaﬂ aTTeCTAlluA «3a4Y€eT

WTOTOBBIE BAJLTBI IO JUCHMILIVHE | 60 [100 | 3auernas nenens

Ecin o0yuyarommiics Ha0paja 3ayeTHOe KOJHYECTBO 0AJJIOB COIVIACHO YCTAHOBJIECHHOMY




‘ AUATNIA30HY IO TUCHUMIIJIMHE € 3a4Y€TOM, TO OH CUHUTACTCHA aTTCCTOBAHHBIM.




