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Pabouas nporpamma cocrasiena Ha ocrose ®I'OC BO - 6akanaBpuar 1o HanpasieHHIO

noarotosky 18.03.01 Xumuyeckas rexnosnorus (npukas Muno6prayku Poccru ot 07.08.2020 .
Ne 922)

Pabouas nporpamma paccMoTpeHa i 0106peHa Ha 3acelaHuH Kadeapsl Meramnypruu u
Xumuyeckux texnoorui 08.02.2023, mporokon Ne 5

)

3aB. kadeapoii A.C. Xapyenko

PaGoyas mporpamma onobpena meromuueckoif kommccueit UMMuM 09.02.2023 .
npoTokoa Ne 5

[Ipencenarens A.C. CaBuHOB
Pa6oyas nporpamma cocrasiiena: % —
CT. mpenoaasareib kadenpst MuXT, C.B.lOmuna

Penensenr:

nouent kadenper TCuCA, kana. TexH. Hayk ﬁ/z /éﬁ//' e W.B.ITonypko
7 &




JIMCT aKkTyaJIm3anuy padodei mporpamMmel

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapqemco

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 . Ne

3aB. kadempoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM TOTy Ha 3aceaHuu Kapeapsl MeTaTyprud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kapeapbl MeTauTyprui ¥ XMMHUECKHX TEXHOIOT Ui

IIporokomor _ 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus: AucHUIUIMHBL (Moxynsi) «KommounHas XuMus» SIBISIFOTCS: AaTh
oOyJaromemycst 0a30BbI€ 3HAHMSI [0 OCHOBAM (PH3UKO-XUMUYECKUX MPOIECCOB, TPOTEKAIONIUX B
CHUCTEMax C BBICOKOpPa3BUTOW Mexda3zHOM rpaHuield paszzgena, 4yTO OOECIeYUT MOHUMaHHE
(U3UKO-XMMHYECKOH CYIIHOCTH SIBIICHUH, HAOIIOJAIONINXCS B PUPOC U TEXHHUKE MPHU PEIICHUN
CTaHJApPTHBIX 3aJa4 M NpodieM B Xo0A€ MNPOPECCHOHANBHON NEATEIBHOCTH, TMO3BOJIUT
AHATM3UPOBATH BO3MOXKHOCTh TPOTEKAHUSI MPOIECCOB B PA3UYHBIX TUCTICPCHBIX CHCTEMax,
chopMUpYeT HAaBBIKM TEOPETHUECKOTO0 M HKCHEPUMEHTAIbHOIO HCCIEAOBAHUSA, HAYYHUT
MIPOTHO3MPOBATh BPEMEHHOW XOJ MPOIECCOB B MOJOOHBIX CHUCTEMaxX, a TAKXKe MPEIBUICTh UX
KOHEYHBIN Pe3VIIbTaT.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Huctmuimna KommonaHas XuMusi BXOAMT B 00s3aTeNbyl0 4acTh y4eOHOro IjIaHa
00pa30oBaTeNbHON IPOrPaMMBbI.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

OO1w1ast 1 HeopraHuyecKkast XUMus

BBenenue B HanpaBieHue

AHanutuyeckas XuMus 1 GU3NKO-XUMHUYECKUE METO/IbI aHAIN3a

dusnueckas XMUMuUs

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

KokcoBanue yriei

OO01as XuMu4eckasi TEXHOJIOT U

W3Bneuenue u nepepadoTka XMMUYECKUX IPOJYKTOB KOKCOBaHUS

[TpoexT 1o u3BJIEYEHUIO U IIepepabOTKe XMMUYECKUX ITPOYKTOB KOKCOBAHUS

XHAMHYECKHUE PEAKTOPBI

[TnanupoBaHue 3KCIIEPUMEHTA U MOJICIMPOBAHUE XUMUKO-TEXHOJIOTHYECKUX IIPOLIECCOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbprare ocBoeHus AUCHUIUIMHBI (Monyis) «KommouaHas Xumus» oOydarouiuiics
JIOJIKEeH 00J1a/1aTh CIAEAYIOIMMU KOMITETEHIUSMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-2 CmocobeH wuCHoIb30BaTh MaTemMaTHueckue, (usndeckue, (GU3NKO-XUMUYECKHE,
XAMHYECKHE METOJIBI JIJIsI PeIIeHUS 3a,1a9 TPO¢heCCHOHATIBHOM eI TeIbHOCTH

OIlK-2.1 Ucnone3yer  marematmueckue,  (usmueckue,  (HU3NKO-XMMHUECKUE,
XUMHUYECKME  METOABl Ul  pelleHus 3agad  IpogecCHOHaIbHON
JeSITEJIbHOCTH

OIIK-2.2 BreiOupaer ~ MaTemaTHueckue, ¢buznueckue, (bU3UKO-XUMHUYECKUE,

XUMHUYCCKUC MCETOJBbI JJIA peHiCHuA 3aaad HpO(l)CCCHOHaHBHOﬁ
JCATCIIBHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 75,2 akaj. 4acoB:

— ayIUTOpHas — 72 aKaJ. 4acos;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTeNnbHas pabora — 51,1 akan. yacos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas s s
o | xouraxTHas pabora E = ®dopma TeKyIero
=
5 B aKaJ. yacax v Bun KOHTPOJIA
Pasnen/ Tema 3 ( A acax) = . p Kon
S & © | caMOCTOSATENBHON | YyCIIeBaeMOCTH U
JIMCIMTUTAHBI 5 £ .. | xomnereHn
O g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. |Q &
1. Pazmen 1. OcHOBHEIE OHATHS U
oTpe/ieNieHHs] KOJIOUTHON XUMUH
Onucanue
(pa3paboTka)
anropuTMa
1.1 TIlpeamMer U MeTOIbI P o
(nomaroBoi N
XUMUHU MTOBEPXHOCTHBIX YcTHBIN orpoc OIlK-2.1,
N 1 2 4 MO/IEITH)
SBICHHUH M JHUCHEPCHBIX (cobecenoBanue) OIlK-2.2
BBITIOJTHEHUS
CHCTEM
OTIpEeIeTIEHHOTO
JICUCTBHS,
penIeHus 3a1a91
Brimonnenue
1.2 JlucriepcHble CHCTEMBI. Koncynpranum.
Knaccupukanus gucnepcHsIx > 1 1 4 MPAKTHHECKHX CemuHapckoe OIK-2.1,
A P pabor (pereHue P OIlK-2.2
cHCTEM 3aHsTHE.
3aj1a4)
CamocTosiTenbHOe
n3ydyenue yueOnoii| CemHHapcKoe
U Hay4HOI 3aHsATHE.
1.3 Knaccuduxkarms 1 1 4 e );T o Hposepxa OIlK-2.1,
MOBEPXHOCTHBIX SBJICHUM PaTyphL. POBED OIIK-2.2
ITogroroBka k HWHJUBUyaJIbHBIX
CEMHUHAPCKOMY, 3agaHui
3aHATHIO
HWroro no pazaeny 3 4 12
2. Pazmen 2. TloBepxHOCTHOE
HaTsDKEHHE M aJICOpOIHs
2.1 Onpenenenue aacopOIHH. N
e pott [ToaroroBka k VYerHbIl onpoc
HOBCpXHOCTHaﬂ AKTUBHOCTbH
nabopaTopHo- (cobecenoBanue); OIlK-2.1,
BemiecTB. Pacuer OCHOBHBIX| 5 2 2 4
MIPAKTUYECKOMY nabopaTopHbIe OIlIK-2.2
XapaKTEPUCTUK
3aHATHIO paboThI
MOBEPXHOCTHOTO CIIOS




CamocrosTenbHOE
n3yueHue yuyeOHou

U HAYYHO
2.2 CwmauuBaHus, KOTE3Hs, JUTEPATYPBI
CemuHapckoe
aaresus. YpasHenue I'u606ca. Ionck
N 3aHATHE
Nzotepmbl azicopOuuu. 2 8 2 4 | AomOMHHTENbHOH Mposepka OIlK-2.1,
Kannmapras koHAeHcanus. “HPOPMALIUH T10 POBCp OIIK-2.2
. WHIUBHUAYAIbHBIX
VYpaBHenue Jlannaca. 3aJJaHHON TEME. N
3ajaHui
HonoobmeHHas ajcopOuus. Brinonnenne
MIPAKTHIECKUX
pabot (pemeHue
3ajau).
HUroro no pazaeny 4 8 4 8
3. Pazmen 3. MounekynspHas
a1copOLus U3 pacTBOPOB
[Toaroroska k
3.1 OcoGennoctu ancopOIMu a2
nabopaTopHO-
U3  KMIKUX  PacTBOPOB. .
- MIPaKTHYECKOMY YcTHBIN orpoc
IIpumenenne ypaBHEHUH
3aHATHIO. (cobecenoBanue); OIlK-2.1,
Jleurmiopa u  I'enpu 14 2 8 2 6
Brinonnenue J1abopaTopHbIE OIIK-2.2
OIHACAHUSA ajcopouuu
MIPAaKTHIECKUX padoTHI
MOBEPXHOCTHO-aKTUBHBIX
pabort (perieHue
BEILIECTB U3 PAaCTBOPOB
3amaq).
[Noaroroska k
3.2 YpaBHeHHe A
CEMUHAPCKOMY,
[umkoBcKoro. CeMuHapckoe
NPaKTUYECKOMY
Omnpenenenue CTPOCHUS 3aHATHE
aJIcOpOLIMOHHOTO  ClIOSL U 1 8 2 2 SARITHIO IIposepka OIK-2.1,
asMI; OB MOJIEKYJI Brmosmenue I/IHZ[I/IEE)I/I)Z[ fnbﬂmx OIK-2.2
p P Y pacdeTHo- yam
TIOBEPXHOCTHO-aKTUBHBIX . 3amaHui
rpaduyuecKon
BEIIECTB
padoThI
HWroro no pazneny 3 16 4 8
4, Pazmen 4. JlucnepcHsbie
CHCTEMBI M X CBOMCTBA
Brinonnenne YerHblit onpoc
4.1  DneKTpOKHMHETHUIECKHE 2 4 2 6 TIPaKTUIECKUAX (cobecenmoBanme); OIlK-2.1,
CBOIiCcTBa pabor (pemenue 71a00paTOpHbIE OIIK-2.2
3ajauq). paboThI
[Tounck
JIOTIOJTHUTEIbHON
42 rH(OpMaLIH IO CemuHapcKoe
) 3aJaHHOH TeMe 3aHsTHE
MonekynsipHo-KMHETHYECKHE 2 2 6 ﬂnoﬂ&) Mosenka OIlK-2.1,
CBOWCTBA. P, POBEp OIlK-2.2
. OIMCaHue, HHIUBUAYATBHBIX
OnTHueckre cBoiicTBa N
SKCIIEPTHAS 3agaHui
OIIEHKA CalTOB
Hurteprer
Hroro no pazneny 4 4 4 12
5. Pazmen 5. VcroifuuBocTh
JIICIIEPCHBIX CHCTEM
Brinmonuenne VYeTHbli onpoc
5.1 CeaumeHTaIms,
N NIPaKTUYECKUX (cobecenoBanue); OIIK-2.1,
CEIMMEHTALIMOHHBIN aHaIIn3. 2 8 6
pabor (pemenne 71a00paToOpHEIE OIIK-2.2
OJNeKTPOIUTHAS KOAryJIsALHsl
3ajau4). paboThI
5.2 CucreMbl ¢ >KHIKOH H
3006 Da3HOM CamocrosTenpHOe
p . . nzyuenue yyeOHoit| CemuHapckoe OIIK-2.1,
JIMCTIEPCUOHHON cpenoit: 2 2 51 N
W Hay4IHOI 3aHATHE OIlK-2.2
CYCHCH3HH, 3MYJIbCHHU, TCHBI,
JUTEPATYPHI
a’p030JH
HWroro no pazaeny 4 8 2 111
Hroro 3a cemectp 18 36 18 51,1 dK3aMeH




HTtoro no aucumiuinHe

18

36

18

51,1

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmpouecce mnpenomaBanus aucuuiuiMHbL  «KoutonpHas XUMHS» IPUMEHSIOTCS
TPaJUIMOHHBIE, MHTEPAKTUBHbIE M HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHBIC
TEXHOJIOTUH.

1) TpaaunuoHHble 00pa30BATENILHBIC TEXHOJOTMU OPUCHTUPYIOTCS Ha OpPraHU3alHIo
00pa30BaTEeNLHOrO  Ipolecca, MPEANOAraloly0 MpsAMYI  TPAHCISALMIO  3HAaHUH  OT
IpernoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METO/0B 00y4eHus1). YueOHas NesATeIbHOCTh CTYJEHTAa HOCUT B TAKUX YCJIOBHSX, KaK IPaBUIIO,
pENpOAYKTUBHBIN xapakTep. @opMbl y4eOHbIX 3aHATU:

- HudopmanmoHnHas JeKuMs — IOCIelOBaTelbHOE U3JIO0XKEHHE MaTepuala B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

- Ha mnpakTuueckoMm 3aHATHHM ceMHHap — Oecena mpenojaBaTeNss W CTYICHTOB,
o0CyX/leHue 3apaHee IOJrOTOBJICHHBIX COOOLIEHUH MO Ka)KJJOMy BOIIPOCY IUIaHA 3aHATUS C
€/IMHBIM JIJIsl BCEX MepeYHEeM PEKOMEHIyeMO 00s13aTeIbHON 1 TOTIOJIHUTEILHON JTUTEPATYPHI.

- [IpakTHueckoe 3aHATHE, TOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HAaBBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

- JIaGopatopHas paboTta — opranu3anus yu4eOHoi paboThl ¢ peaibHbIMU MaTepUaIbHBIMU
U UMH(POPMALMOHHBIMU OOBEKTaMH, SKCIEpPUMEHTalbHas paboTa C aHaJIOrOBBIMU MOJEISIMU
peabHbIX OOBEKTOB.

2) NHTepakTHBHBIC TEXHOJOIMH — OpPTaHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHHE HA ATOU
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HUX o0Opa3oBaTelbHOTO pe3yibrara. Hapsny co
CHELUAIN3UPOBAaHHBIMUA  TEXHOJOTMSAMU  TakOro  pojJa  INPUHLUI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTD MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOLLICHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBue, (opMUpoBaHHE caMOpa3BUBAIOLIEICs NHPOPMAIMOHHO-PECYPCHOM
cpenbl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-gucKyccHsl (Ha MPAaKTUYECKUX 3aHATHAX W J1a0OpaToOpHBIX paboTrax) —
KOJJIEKTUBHOE 00CYKJI€HUE KaKOro-I1u00 COpHOro BOMpoca, Mpo0seMbl, BHISIBICHHE MHEHUH B
rpymne (MeXIpynrnoBoi THaor, JUCKYCCHs KaK CIIOp-AHajor).

3) HudpopManroHHO-KOMMYHUKAI[MOHHBIE ~ 00pa30BaTENIbHBIC  TEXHOJIOTHH  —
oprasu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHNH CHEeMaTI3UPOBAHHBIX
IPOrpaMMHBIX Cpell M TEXHHYECKHX CpPEICTB paboThl ¢ uH(popmanuen. Popmbl yueOHBIX
3aHATUMN:

- Jlexums-Busyanuzanusi — M3JI0KEHUE COJEP’KAHUS COMPOBOXKAAETCA Ipe3eHTaluei
(IemMoHCTpaluel yueOHbIX MaTepHalioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, paUuecKux, ayJuo- U BUIEOMaTEPUaJIOB).

- IlpakTnueckoe 3aHsATHE B (hopMe Npe3eHTalUU — MPEJCTAaBICHHUE pPE3YJIbTaTOB
MPOEKTHON WJIM MCCIIEI0BATENIbCKONW JESTENbHOCTH C MCIOIb30BAaHUEM CIELUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOqHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE 00ecnedeHue TUCIUIIHHBI (MOTYJIs1)



a) OcHOBHas JIUTEepaTypa:

1. Komnouanas xumust [DneKTpoHHBIH pecypc] : yuebnoe mocobue / E.C. PomaneHko,
H.H. ®pannesa, FO.A. besruna, E.B. Bonocoga. - Ctaspomnoins: [Taparpad, 2013. - 52 ¢. - Tekcr :
snekrponnsiid. - URL: https://new.znanium.com/catalog/product/514197

2. Ponun, B.B. ®usndeckas U KOJIOUIHAS XUMUS [DJNEKTPOHHBINA pecypc] : yueOHoe
nocobue / B.B. Poaun, 3.B. 'opuakos, B.A. Opob6e. - CraBpomnonb: ATPYC CraBporoiscKkoro
roc. arpapHoro yH-Ta, 2013. - 156 c. - ISBN 978-5-9596-0938-2. - Tekcr : anekrponHbIi. - URL:
https://new.znanium.com/catalog/product/515033

0) lonoiHuTeILHASI JTUTEPaTypa:

1. IlpakTHKyM 110 KOJIOWAHON XuMum: YuebHoe mocodue s By30B / B.J1. JlomkukoBa,
H.M. 3aneimoBa, JI.W. Jlonatuna; [lon pen. B.I'. Kynuuuxuna. - MockBa : By3oBckuii yueOHUK:
HUILL Uudpa-M, 2012. - 288 c.: 60x90 1/16. (meperier) ISBN 978-5-9558-0217-6 - Tekcr :
anektpoHHbIi. - URL: https://new.znanium.com/catalog/product/253361

2. Maxotkuna, E. C. Komtonano-aucrnepcubie cucreMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. Uly6una ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 sanextpos. ont. auck (CD-ROM). -
3aru. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true - MakpooObeKkT. - TeKCT : AJIEeKTPOH-HbIH. - CBENEHUS JOCTYITHBI
takke Ha CD-ROM.

3. Hionmpauna, O. B. IloBepxHOCTHBIE SBICHHUS U JUCIEPCHBIE CHCTEMBI . yueOHOe
nocobue / 3. B. ronpauna, C. I1. KJIO‘-IKOBCKI/II/I MI'TY. - 2-e u3a. - Marautoropck : MI'TY,
2014, - 86 c. ui., TalI., rpad. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 16. pdf&show—dcataloques/1/112068
6/16.pdf&view=true - MakpooObekT. - Tekcr . anekTponHblid. - ISBN 978-5-9967-0539-9. -
NmeeTcst neyaTHBIN aHAJIOT.

B) MeToan4eckne yKazaHus:

1. KnoukoBckuii, C.II. Metoaudeckast pazpaboTka K 1a00OpaTOpHOMY MPAKTUKYMY IO
mucruuinHaM  «Komtonaaas xumus», «[lOBEepXHOCTHBIC SBICHHS M JUCIIEPCHBIC CHUCTEMBD»,
«Dusnueckas u koywtouaHas xumusi» [ C.I1. Kioukosckwii, O.B. J{ronpauna, M.B. lllyouna u mp.
— Marnutoropck: M31-Bo Marautoropck. roc. Texs. ya-ta um. I.JM1.Hocosa, 2006. — 46 c.

2. Maxotkuna, E. C. KomtounaHo-mucnepcHbie cuctemsl : mpaktukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 sanextpos. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true - MakpooObeKT. - TekcT : AmeKTpOoHHBIH. - CBeAEHUS NOCTYITHBI
taxxe Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haunmenosanue 110 Ne norosopa CpoOK JIeiCTBUS TUIEH3UN
7Zip ¢B0001HO pacapocTpausgemoe I1O 0eccpoyHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 0EeCCPOUIHO
Bpaysep Yandex cB000HO pacnpocTpansemoe 110 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue xypca | Cchpuika



https://new.znanium.com/catalog/product/514197
https://new.znanium.com/catalog/product/515033
https://new.znanium.com/catalog/product/253361
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true

DNEeKTPOHHBIE PECYPChl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa

Poccuiickas I'ocynapcrBennas
oubmnoreka. Karamoru
Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTyIa K HHGOPMAIMOHHBIM
ITouckoBas cuctema Axamemust Google
(Google Scholar)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

HauunonaneHas
uHGOPMAIIMOHHO-aHAIUTHYECKAs URL.: https://elibrary.ru/project_risc.asp
cucreMa  —  POCCHHCKMI _ MHJIEKC

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKIIIOUACT:

1. YueGHble ayauTOpuu JUIsI IPOBENEHUS 3aHATHH JIGKIMOHHOTO THma. OCHAalleHHE:
MynbTrMeuiHBIE CpeICTBA XPaHEHNUS, IEpeayy U IPeACTaBICHU HH(DOpMaIK

2. YueOHblE ayIuUTOPUHM JUIS TPOBEACHHUS JIA0OPATOPHBIX pabOT: XUMHYECKUE
naboparopun. OcHauleHne: XUMHUYECKHE PpeakTHBBI, XHMHUYeckas mnocyaa, JlaGopaTtopHsle
ycraHoBkH, Tabmuna «[lepuoauueckas cucTeMa XUMHUYECKUX AIIEMEHTOBY, [1makarel mo Temam
paboueil nporpaMMsl.

3. YueOHbIC ayAMTOPUHM [UIS TPOBEICHHS MPAKTUYCCKUX 3aHATHUH, TPYIIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTAlMi, TEKYIIEro KOHTPOJIS M HPOMEXYTOYHON aTTeCTAIUH.
OcHaiuenue: Jlocka, MyJIbTUMEIUIHBIN IPOEKTOP, IKPAH.

4. TlomewmeHus JUisl CaMOCTOSTEIbHOM paboTel oOydaroumxcs. OcHauieHue:
[epconanbubie KoMIblOTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

5. Tlomemenne st XpaHEHHS € NPOPHIAKTHUECKOTO OOCITY)KMBAHHS y4eOHOTO
obOopynoBanus. OcHaienue:Illkappl ans xpaHeHHs yu4eOHO-METOIUYECKOM JOKyMEHTaluH,
yuaeOHOro OO0OpyMOBaHUS W Y4eOHO-HATVIATHBIX IMOCOOWH, WMHCTpyMEHTBI [UIsi pEeMOHTa
71a00paTOpPHOT0 000PYIOBAHUS.


https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

Ipuioxkenne 1

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucrmmnuae «KoyutonaHas XUMHS» MPETyCMOTpEHa ayJuTOpHas M BHEAYAMTOPHAsS
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCs.

AynuropHas caMoCTosITeNbHasi paboTa CTYIEHTOB NPEAIoiIaraeT pereHne KOHTPOIbHBIX
3aj1a4y Ha MPAKTUYECKUX 3aHITHUSX.

CamocrositenbHas pabora mo mucumiuimHe «Kommowpnas XuMus», HampaBiIeHHas Ha
yriryOJieHHe U 3aKpeIUIeHUe 3HAHUI CTYICHTA, Ha pPa3BUTHE MPAKTHYSCKUX YMEHUI, BKIIIOYAET B
ce0s cienyronme BU bl padoT:

- paboTa ¢ JEKIMOHHBIM MaTepUaIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIIBHYIO IIPOPAOOTKY;
- BBIIIOJIHEHUE JOMALTHUX WHIMBUIYaIbHBIX 33 JaHUH;

- HOATOTOBKA K KOJUIOKBHYMaM H J1a0OpaTOPHBIM paboTaM;

- IOJITOTOBKA K SK3aMEHY.

JlabopaTopHble padoThbI:

JlaGopatopHnas padota Ne 1. «AncopOirst pacTBOPSHHOTO BEIIECTBA HA MPAaHMIIC Pa3/ielia
ha3 «KUIKOCTH — Ta3»»

JlabopatopHass pabota Ne 2. «AncopOuusi BEHIECTB M3 PAcTBOPOB Ha TBEPIBIX
agcopOeHTax»

JlaboparopHas padota Ne 3. «MMoHOOOMEHHAsT aICOPOIIHSI»

JlaGoparopHas padorta Ne 4. «3nexrpodopes»

JlaGopatopHnast pabora Ne 5. «CeqrMEeHTAIIMOHHBIN aHATH3Y.

Bomnpocsl 11 caMocTOATEIbHOH Pa00ThI 00YYAKOIIHUXCH:
1. Bkian pycckux y4€HBIX B pa3BUTHE KOJUIOMAHOW XUMHUU. 3HAYCHUE KOJUTOMIHOW XUMUH.
2. CocTaBUTb CXEMbI CTPOCHMSI MULIEILT KOJJIOUHBIX PACTBOPOB 110 3aJIaHUIO.
3. I'pyboauciepcHbIe CUCTEMBI. DMYIIBCHH, TIEHBI, CYCIICH3UH, a3P030Ju. METOIbI MOTYICHHUS.
Y CcTONYMBOCTD, CTAOMIIN3ALUS U PA3pYLICHHE.
4. CBolicTBa 30J1€i, CTPOEHHE YaCTHI] 30J151. Y CTOMUNBOCTh, KOATYJISIUS U CTa0MIIN3aIMs 30J1€H.
5. Metobl onpesieneHns HOBEPXHOCTHOTO HATSKEHMSL.
6. BausiHue nucnepcHOCTH Ha (PU3MKO-XUMHUYECKHE MTPOLIECCHI.
7. OnTudeckue MeTo/1bl ONpeAeIeHNs JUCTIEPCHOCTH.

IIpumepHoe nHaMBUAYATbHOE foMamHue 3aganue (U3):
Pabota coctouT U3 4 TUNOB pacyeTHBIX 3a7au:

1) pacdeT OCHOBHBIX XapaKTEPUCTUK MOBEPXHOCTHOTO CJOS, Pa3jIMYHBIX IapamMeTpoB,
MMOCTOSTHHBIX BEJIMYMH M TTOKa3aTele CBOMCTB AUCIICPCHBIX CUCTEM.

2) pacueT aJIcOpOIIMOHHBIX PABHOBECUI B PA3IMUHBIX CHCTEMAaX

3) pacder U MOCTPOCHHME KPHUBBIX CEIUMEHTAIUU W PacHpe/ieNICHUs YacTHUI[ MO JIaHHBIM
CEIMMEHTALlMOHHOI O aHAJIN3a

4) cocraBnenue (HopMyIIbl MUTIEIUTBI 30J151.

3angaua 1.

AdpO30JIb PTYTH CKOHJIEHCHUPOBAJCS B BHJE OONBIION Kamimu oO0bemMoMm 3,5 oM’
Omnpenenure, HACKOJBKO yYMEHBITUIACH MOBEPXHOCTHAS JHEPTUs PTYTH, €CIIA JUCIICPCHOCTH
a’po3onis  coctaBmsia 10 MKM L. [ToBepXHOCTHOE HATSHKEHHE PTYTH TMPUMUTE PaBHBIM
0,475 Jix/M°.

3amaua 2.

Huxe npuBenensl JaHHbIe 00 a1cOpOIIUU [TapOB BOJIbI MAKPOIIOPUCTHIM CHUIIMKAreeM Mpu
KOMHATHOU TeMIepaType:



p-107, Ma 3,04 4,68 7,12 11,69 14,03 17,77

A, MOJIB/KT 4,44 6,28 9,22 11,67 13,22 14,89

[Tonb3ysick ypaBHeHUEM JIeHTMIOpa, onpeAenuTe NpeesIbHYI0 eMKOCTh CUITMKAres.

3agaua 3.

[TocTpouTh CENMMEHTAMOHHYIO KPUBYIO, PACCUUTaTh U IMOCTPOUTH HMHTETPAIBHYIO H
middepenmanbHy0 KpUBBIE pacTIpeeNieHNs] YacTHII BOPOHEKCKOH TIIMHBI B BOJE, MOJb3YSICH
rpadu4ecKuM METOI0M 00pabOTKH KPUBOM CEAMMEHTALINH.

t, MMH 0,5 1 2 4 6 8 12 16 20 24

m, KT 8 11 18 21 26 29 34 38 40 40

BricoTa ocemanns H = 0,09 m; BsI3koCTh M| = 1-10°® [Ta-c; IUIOTHOCTH TJIMHBI p = 2,72:10°
KI/M>; IUTOTHOCTS JUCTIEPCUOHHOM CpEIbl Py = 1-10° kr/ne.

3amaua 4.

CocraBpre popmyny murnemibl 3058 CaSOy4, MOMYYEHHOTO MyTEM CMEIIMBAHUS ABYX
pactBopoB: CaCl, ¢ xonmentparueir 0,002 monbdkB/1 o0beMoM 9 M U Aly(SO4); C
koHueHtpanuei 0,01 monb3kB/1 06beMoM 30 M.

Tembl NPAKTHYECKHUX 3AHATHIL:

1. IloHsiTHE O TUCTIEPCHBIX M KOJUTOMIHBIX cucTeMax. Kiaccupukanuy qUCcTiepCHBIX CHCTEM.
MeToapl nosydeHusl IUCHEPCHBIX CUCTEM: IUCHEPralMOHHBIE U KOHAECHCALMOHHBIE, METOJ
nenTu3auuu. Merosibl O4YMCTKH IUCIEPCHBIX CUCTEM.

2. AncopOLMOHHBIE SIBIICHUS Ha PAa3IMYHBIX TpaHULaX paszzena (as. AncopOuus Ha rpaHuLe
TBEPJIOE TeN0-Ta3. AACOpOIHS Ha TPAHULIE KUIKOCTh-Ta3. AIcopOLus U3 pacTBOPOB.

3. DNEKTPOKMHETUYECKUE CBOMCTBA JUCIEPCHBIX CUCTEM. JJIEKTPOKUHETUYECKHUE SBIICHUS:
CoBpemennbie npesacraBienus o crpoenun JIC. CtpoeHue KOJIOUIHBIX MuUleul. BrusiHue
uHANGGEepeHTHBIX W HEeUHAU(P(PEPEHTHBIX 3JEKTPOJIUTOB HA BEJIWYMHBI 3JIEKTPHUECKOTO,
AIIEKTPOKUHETHYECKOTO U moTeHImanta auddy3Horo cios. SBieHne nepe3apsakyd KOJIOUIHBIX
qactull. M3o03nexkTpuueckoe cocrosiHue. M3mepeHue sIeKTPOKMHETHYECKOro IOTEHUUala W3
ABJIEHUH 351eKTpodopesa u 3aeKkTpoocMmoca. YpaBHeHHs [ enbmroibia — CMOTyXOBCKOTO.

4. CenuMeHTanus, CEIMMEHTALIMOHHBIN aHaNU3. AHAIN3 KPUBBIX CEAVMMEHTALUH.

5. CucteMbl ¢ XUAKOW JUCIIEPCHOHHON cpefoi. XapaKTepuCTUKa OCHOBHBIX JUCHEPCHBIX
cucteM. CycneH3uu, 3014, IIEHbI, 1ACTHI, SMYJIbCUH.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl MPOBEACHUS MPOMEKYTOUHON aTTecTAluM:

Kon
WHJUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE cpe€acTBa

OIIK-2 CnocoOeH MCronb30BaTh MaTeMaTndyeckue, pusmueckue, GU3NKO-XMMHYECKHE, XUMHUUECKUE METOIbI JUIsl PEUICHUs 3a1a4 MpodecCHOHATBHON

ACATCIIBHOCTH

OIIK-2.1

Hcnone3yer MaTemaTHdeckue, GuU3NIecKue,
(DUBUKO-XUMHYECKUE, XUMUUICCKUE METOIbI
JUTS pelIeH s 3aa4 npodeccuoHaIbHON
JIeSITEILHOCTH

~ow

[IepeueHp TEOPETUUECKUX BOIIPOCOB K IK3AMEHY:
HazoBure BakHellMe NpU3HAKK OOBEKTOB, H3y4aeMbIX KOJUIOMIHOW XUMHEH.
[TpuBenuTe npUMepbl TUIUYHBIX JUCIIEPCHBIX CUCTEM.
Yro Takoe NOBEPXHOCTHOE HATSDKEHHE, B KAKUX €AMHUIAX OHO u3Mepsercs? Y Kakon
JKUJIKOCTH OHO 0oJibIie — BOJIbI Witk OeH3oja? OTBET MOTUBUPYUTE.
Yro takoe aares3us U cMaunBanue? UTo Takoe KpaeBoOW yroja cMauuBaHus?
Kak Bbl 00bsICHUTE, UTO BOJIa pacTeKaeTcs 10 YMCTON OBEPXHOCTHU CTEKIIA, & €CIIU Ty
7K€ TIOBEPXHOCTD MOKPBITh TOHYAMILIEH MJIEHKOM JKHpa WK YIJIEBOJOPOa, TO BOJA Ha
TaKOM MOBEPXHOCTH cOOMpaeTcs B Karuu?
Kakyto noBepxHocTh Ha3biBatoT IHpodoOHoi? Kakyto ruapodmisnoii? Ilpuseaure
npumepsl. Kak ruapodoOHYyI0 NOBEpPXHOCTb MPEBPATUTh B THAPOPUIBHYIO U
Hao6opoT? IIpumepsl.
Yro takoe pnoranua? Ha uem oHa ocHoBaHa? [losicHUTe Ha U3BECTHBIX BaM IpUMepax.
Yro Takoe KamwuUlspHas KOHAeHcauusa? Moryr M mnapbl, HanpuMep, BOIbI
CKOHJICHCHPOBAThCsl B JKUJKOCTb, €CJIM JaBJIIEHWE €€ IapoB MEHbILE JaBJICHUS
HACBILEHHOTO MTapa, MPUBEIEHHOTO B CIIPAaBOYHHUKE IIPH 1aHHOU TeMmeparype? OTBer
MOSICHUTE.
Yro Takoe azcopbuus, ancopoeHT, agcopoar? [lpuBeanre npuMepsl 3TOro SBICHHUS, C
KOTOPBIMU BbI CTAJIKUBAJIUCH B OBITY.
Kakyto ancopbunio Ha3zpIBaloT MOHOMOJEKY sipHOI? Kakyio nmomumonekynsapHoit? K
KaKoMy BHJIY aJCOpOILMM OTHOCHUTCS YypaBHeHUE JIPHrMIOpa, IMOSCHUTE CMBICIT
BXOJISIIMX B HETO BEJIMYUH:




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

A=A4,--X

1+xc
[TosicHuTe CMBICT BEJIMYUH, BXOMAIMUX B (yHIAMEHTAIbHOE aaCOPOIMOHHOE
ypaBHeHue ['nb6ca:

¢ do

RT dc
Kakyro BennumHy Ha3bIBalOT IOBEPXHOCTHOM aKTUBHOCTHIO?
Kak BbI 00BsiICHUTE, UYTO TOBEPXHOCTHAsI AaKTUBHOCTH BaJIEPhSIHOBOM KHCIOTHI
(C4HoCOOH) mpumepno B 10 pa3 Boie, uem mpornuoHoBoit (Co,HsCOOH)?
[Tosicaute cmbicn BennuuH, BXoaamux B ypaBHeHue bOT. Kak mo sTtomy ypaBHeHHIO
paccuuTaTh YACIbHYIO TOBEPXHOCTh ajicopOeHTa?

e Ao-c-%s
=P+ c-DPp]

Uro Takoe MOHHBII OOMEH W MOHOOOMeHHBIe aacopOeHTw? [lpuBeauTe mpuUMeps!
MIPUPOJHBIX U UCKYCCTBEHHBIX HOHOOOMEHHUKOB.

Kak ¢ momol1pto HOHOOOMEHHUKOB YCTPAHHUTh JKECTKOCTh MPUPOAHOMN BOJIBI?

Uro Takoe xpomartorpadus? Ha uem ocHoBaHa W rae ucnoib3yerca? Ilpuemure
MIPUMEPBL.

Uro Takoe OpOYHOBCKOE [BH)KEHHE, 4YeéM OHO 00ycioBiIeHO? MOXXHO JH €ro
HAOMO/IaTh B JUCIEPCHBIX CHUCTEMAaX C pa3MepamMH YacTHUI[ MOpsiaKa 10% - 10° m?
OTBET MOSICHUTS.

B uem cyTh cenuMenTanronnoro ananusza? C Kakou 1elbio ero ocyuiecTBisior? Kak
0OBIYHO MPECTABIISAET Pe3yIbTaThl 3TOr0 aHanu3a?

Uro Takoe ceIMMEHTAIllMOHHO — auddy3rnonHoe paBHOBecue? MOXKET JU OHO
YCTaHOBUTKCS B TpyOoauciiepcHbix cucremax? [louemy?

Uto Takoe ABOMHOHN HsyekTpuueckuil cioi? KakoBbl THUNMYHBIE MEXAaHU3MBI €O




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.
32.
33.

34

BO3HUKHOBEHUA? OTBET MOSCHUTD.

YTo MOHMMAIOT MO/ TOJIIMHON IUIOTHOH 1 auddy3noit yactu J12C? YBenuuutcs uin
yMeHbHIMTCS ToimuHa AuddysHoi wactu [ADC npu yBelnMYEHMH KOHLEHTpaLUu
AJIEKTpoJIuTa B pacTBOpe? OTBET MOSICHUTD.

Yro Takoe 3UIEKTpOKMHETHUYecKuil mnoreHnuan? KakoBa ero cBsi3b €O CKOpPOCTBIO
nepeMeIleHHsI YacTUIl IPH dJeKTpodopese?

Kakue OCHOBHBbIE ONTHYECKUE sIBICHUs HAOIIONAIOTCS MpPU MaJeHHM Jiyya CBETa Ha
JHCTIIEPCHYIO cucteMy? UTo Takoe CBETOpaccessHue, OT KAaKUX IapaMeTpOB OHO 3aBHCHUT?
Kak 0O0BsICHUTB, UYTO B THPOXOJALIEM CBEeTe «Oesble» 30U HEpPEeIKO HMMEIOT
KpPacHOBATHIil OTTEHOK, a MpU OOKOBOM HAOIIOJECHUH (IO OTHOMICHUIO K MCTOYHHKY
CBETa) CHHEBATHIN?

Yro takoe HedenomeTpust U Typouaumerpusi? C Kakoi 1eJIbl0 OHU UCIIONIb3YIOTCA?
YTo NOHUMAIOT OJ] KMHETHYECKOW M arperaTMBHON yCTOMYMBOCTBIO TUCIIEPCHBIX
cucrem? Couerarorcs in 00a 3TH KadecTBa y THO(POOHBIX cuctem? OTBET MOSICHUTS.
C kako#l 1enplo Opu ApoOJeHUH U M3MENbYEHUH MHOTHMX MAaTepUaoB J00aBISIOT
pactBopsl [TAB?

Yro Takoe koarynsua? Kakos B 00LIMX yepTax MEXaHW3M JIEKTPOIMTHON KOaryJisiiuu?
Uro Ha3bpIBalOT HpsiMON 3Myinbcuei? UYTo Ha3bpiBaloT oOpaTHOM smynbcueit? Kakue
BELIECTBA HA3bIBAIOT 3MYJbraTopaMu M JAedMysbratopamu? KakoB MexaHuU3M HX
nercTBusa?

Yro Takoe nuo¢uibHas qucnepcHas cuctema? UeM oHA MPUHIMITHAIBHO OTIMYAETCS
0T TM0PoOHON? MOKHO JIM CUUTATh CUCTEMY COCTOSIIYIO U3 a3 A (Harpumep, Bojia) U
B (manpumep, Macio) muopuiabHOM, eciu MexdasHoe HaTsbkeHue coctanisieT 15 M/x?
HazoBute Heckonbko oOnacteld mnpakTtuyeckoro mnpumeHenus I[IAB. Vkaxure
MEXAHMU3M HUX JAEUCTBUS B COOTBETCTBYIOIIUX CIIydasiX.

[TpuBenuTe mpUMepsl MPAKTUUECKOTO UCIIOIB30BAaHUs CYCIIEH3UM U TIEH.

[TpuBenuTe NpUMeEpHI MPAKTUUECKOTIO UCIIOIB30BAaHNUS aPO30JIEN U MAacCT.

UYTo Ha3bIBalOT HBIOTOHOBCKOM KUAKOCTBIO? IlosicHUTE, MOYeMy CUCTEMBI ¢ BBICOKOU
KOHIIEHTpaluei qucnepcHoil (as3pl OTHOCATCS K HEHbIOTOHOBCKHMM KHJIKOCTSM?

B dyeMm pasznnune NOHATHI: KOarynsnMOHHAs CTPYKTypa M KOHJEHCAIIMOHHO —




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

KpUCTAJIIM3alMOHHas cTpyKTypa? [losicHuTe Ha U3BECTHBIX BaM IIPUMEpaXx.
TeMbl IPaKTUYECKUX 3aHATUMN:

1. IToHATHE O AMCIIEPCHBIX M KOJUIOMJHBIX cucTemax. Kiaccudukanuum aucnepcHbIx
cucteM. Meroabpl  MONY4YeHMs]  AMCIEPCHBIX ~ CHUCTEM:  JUCIHEpPralliOHHblE U
KOHJICHCALIMOHHBIE, METO/, IIENTU3alNN. MeTOAbl OUUCTKU AUCIIEPCHBIX CUCTEM.

2. AncopOIMOHHBIC SBICHHUS Ha Pa3IMYHBIX IpaHUIaX paszgena ¢a3. AncopOuus Ha
rpaHMlle TBEpHOE Teno-ra3. AjcopOuus Ha TpaHULE KHUIKOCTb-ra3. AjcopOuus Hu3
pacTBOpPOB.

3. DIEeKTpOKMHETHYECKUE CBOMCTBA JIHUCIEPCHBIX CHCTEM. OJIEKTPOKMHETHUYECKUE
apienusi: CoBpemeHHble mnpezacTaBieHusi o crpoenun JIC. CrpoeHue KOJIOMIHBIX
mute1. Bausaue nuauddepeHTHbIX 1 HeMHU(PPEPEeHTHBIX NEKTPOIUTOB HA BETUUMUHBI
AIIEKTPHUYECKOTO, 3JEKTPOKMHETHYECKOTO M ToTeHnuana auddysHoro cios. SBnenue
nepe3apaJkd  KOJUIOMAHBIX — 4acTull. [3o0anexTpuueckoe coctosHue. M3mepenue
AIIEKTPOKUHETHYECKOTO TOTEHIMAJMa W3 SBICHHUNA JIIEKTpodope3a M IIEKTPOOCMOCaA.
VYpasuenus ['enbsmroinbna — CMOITYXOBCKOTO.

4. CenuMeHTaIus, CEIMMEHTAIIMOHHBIN aHanu3. AHAIU3 KPUBBIX CEAMMEHTALINN.

5. CucreMbl ¢ KUAKOM IUCHEPCHOHHOW cpenoil. XapakTepuCTHKa OCHOBHBIX
qucnepcHbix cucteM. CycrieH3uu, 30J4, EHbI, IaCThl, IMYIbCHH.
3ana4u UIsl CaMOCTOATEIBHOTO PEIICHHUS:
3agaya 1. Ompenenuth yIeNbHYIO TOBEPXHOCTh AaKTUBUPOBAHHOTO VYIJs, €CIH
MakcuMaibHas agcopouus [, amuHoNa paBHa 2,20- 10° MOJ'IB/MZ, a oAb, 3aHUMaeMas

MOJIEKYJION CITHPTA MPH HACKIIeHHH, S0=30-10"0 Mm?,
3agauya 2. AjncopOuus BOAOpOJa Ha IKEJNE3HOM KaTajau3aTope IpH HACBHIECHUU
I, =60cu®/1002.  Sp=5,0-10% mM*/momnexyna Ha.

OnpenenuTh yIeIbHYIO IIOBEPXHOCTH aICOPOSHTA.

33}13‘-[3 3.B Ta6J'II/II_Ie MMPUBCACHBI 3HAYCHHU A TOBCPXHOCTHOI'O HATAXKCHUA pacCIlyiaBa KEJIC3a

npu 1600°C ¢ n00aBKaMU CEpHI.
/S], am% | 0 0,03 [ 0,07 [0,10 [ 0,20 [ 0,30 | 0,40
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1690 | 1610 | 154 | 1400 | 1310 | 1220
amﬂﬁgg) 0

Onpenenuts aacopOLHIO cepbl Ha IOBEPXHOCTH pacIljiaBa.
[TocTpouTts H30TEPMY a1COPOLIUHU CEPHI.
OrnpenenuTh BEIMUMHY NpeeabHON agcopommu [ .

Onpenenuts MI0aAb MIOBEPXHOCTH, IPUXOISALLYIOCS Ha aTOM CEpBI.
TecroBble 3a1aHUs O AUCLUIIUHE:
TECT Nel

1.Pa3Mep KOITOUTHBIX YaCTHUL] COCTABIISET (M):

1)10%-10* 2) 10*-10° 3) 107-10° 4) 10™°-10™*

2.0co0ble CBOHCTBA JUCIIEPCHBIX CUCTEM O0YCIIOBIIECHBI:

1) ManbIM pa3MepoM YacTHI] U 00JIbIION MeX(a3HOM MTOBEPXHOCTHIO;

2) MaJbIM pa3MepOM YacTHIl U Majlol Mex(}a3HOI MOBEPXHOCTbIO;

3) OoNpIIMM pa3MepPOM YaCTHIIl U OOJIBIION MeX(pa3HOW TOBEPXHOCTHIO;

4) 601bIIUM pa3MEPOM YacTUIL U MAJION Mex(a3HO! OBEPXHOCTBIO.

3. llpu xnaccudukanuy JOUCHEPCHBIX CHCTEM IO arperarHoMy COCTOSIHUIO
nucriepcHoil ¢as3el (1..) M AUCHEPCHOHHON cpelbl (A.C) B a’po30JsX B KadyecTBe J.C.
BBICTYIAET:

1) ras.

2) KUJAKOCTb.

3) TBep10€ BEIIECTBO.

4) nna3ma.

4.KonnougHsle cucCTeMbl B KOTOPBIX pacTBOPUTENB(BOJA) B3aUMOAEHUCTBYET C
KOJIJIOWIHBIMH YaCTUIIAMH:

1) ruapodunbHbIe;

2) runpodoOHbIE;

3) rerepoduibHbIE;

4) rpy0oaucnepcHbIe

5. Konnounnele cucteMbl MOTYT OBITh OJYYEHbI CIeTYIOIIUMH METOJaMU:

1) KOHJIEeHCaMe UK JUCTIEPTHPOBAHUEM.
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2) HeWTpaIu3alue Wi 3aMEICHUEM.

3) monuMop¢hHOTO MpEeBpaILCHHS.

4) HOHHOTO OOMEHa.

6.MoHbI, JOCTpanBaroIIne KPUCTAIUTMYECKYIO PELIETKY S/1pa, HAa3bIBAIOTCS:

1) noTeHuMaNONpeIesOIMMH HOHAMH.

2) IpOTUBOMOHAMH.

3) ancopOIIMOHHBIMU HOHAMH.

4) cBOOOAHBIMH HOHAMH.

7. KakoBa cTpykTypa MHUIEIB KOJUIOWTHOTO pacTBOpa, OOPa30BaHHOIO
no0aBIIeHUEM K

AgNO3 u36siTka KCI:

1) {m[AgCI]xCI-}xCl-;

2) {M[AgCIIxK+}xK+;

3) {m[AgCI] nCl—(n — x)K+}—=x xK+;

4) {m[AgNO3]xNO3}x+.

8. MonekynsipHO-KUHETUIECKHAE CBOWCTBA TUCTIEPCHBIX CUCTEM O0YCIIOBIICHBI:

1) Xa0TUYEeCKUM JBM)KEHHEM YaCTHII.

2) 3aTyXaroluM BO BPEMEHU JABHKEHHUEM.

3) cTpOro ynopsiA0uHbIM JBH)KEHUEM YacTHIL.

4) paBHOYCKOPEHHBIM JIBUKEHUEM.

9. Ecin momnepeuHslii pa3Mep 4acTUI[ JUCHEPCHON (ha3bl MEHbIIE JIUHBI BOJIHBI
CBeTa, TO HAOII0aeTCs:

1) paccesiHue cBera.

2) mpenoMIIeHUE CBETA.

3) oTpakeHue CBeTa.

4) npoxo’KJeHNe CBeTa

10. SIBneHue mepeMelieHus TUCIEPCHON Cpelbl Yepe3 HEMOJBUKHYIO MOPUCTYIO
MEPErOpO/IKY MO/ ICHCTBHEM BHEITHETO IEKTPHUECKOTO TOJIST Ha3hIBAETCS:

1) anexTpoocMocom.

2) yIbTPaMHUKPOCKOIHEH.
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UH/IMKaTOpa
3) HedemomeTpueii.
4) TypOuaumerpuei.
OIIK-2.2 BriOupaer maremaruueckue, (uzndeckue, | [IpuMepHbie mpakTHYECKHE 3aJaHus UI SK3aMeHa:

(U3NKO-XUMHUYECKUE, XUMHUYECKUE METOJIbI
Uil pellieHHs 3alad  MpoQecCHOHATBHOM
JeSTeTbHOCTH

3agaua 1. B Tabiuue npuBeaeHb! 3HaYCHHs aICOPOLUK BUCMYTa HA MMOBEPXHOCTH
pacruiasa In-Bi mpu 1000 °C.
[Bi], at.% 0 5 7 10 |15 (20 | 25

7S A0 Ui20 [35 [41[55 (55 [55
(]

1. ITocTpouts U30TEPMY aJICOPOLIUU BUCMYTA.
2. OnpenenuTh BEIWYHHY MPENEIbHON ancopormn [ .
3. Onpenenuts MmIomaab MOBEPXHOCTH, IPUXOJALIYIOCS HA aTOM BUCMYTA.

3agaya 2. B Tabnuue mnpuBeneHbl 3HAYEHHUS MOBEPXHOCTHOTO HATSHKEHMSI BOIHBIX
pPacTBOpOB IMpoMaHojia MpH 25°C. Konnenrpanus mnpomanona  Cppon  BBIpaKeHa
MOJISIPHOCTBIO.

Cupom 0 01102 1/03|041|06 11,0
MOJIb/T

o/ IHw?2 |62 |54 148 |44 |38 |35

1.0OnpenenuTs afcopOIMIO CIUPTA HA TOBEPXHOCTH PAcTBOPA.

2.IloctpouTs N30TEPMY aJCOPOIIUHU CITUPTA.

3.0mpenenuTs BEMWYUHY IpeaenbHON aacopOuu [y,

4.0npenenuTh MIOMAIb MOBEPXHOCTH, MPUXOAANLYIOCA Ha MOJIEKYITY MPOIMAHOJA.

3agaua 3. B Ttabmuue npuBeneHb 3HAYEHUS TMOBEPXHOCTHOTO HATSDKEHUS BOJHBIX
pacTBOPOB aMHHOHOJIA TIPH 25°C. Konnentpanuss amuHoJa Cavun  BBIpOKEHA
MOJISIPHOCTBIO.
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Canmms 0 0,02 | 0,04 | 0,06 | 0,08 | 0,10 | 0,15
MOJIB/JT

e AR ENERERERE:

1.OnpenenuTs aacopOIUIO CIIUPTa HA TTOBEPXHOCTH pacTBOpa.
2.ITocTpouTth H30TEPMY aACOPOLIUU CITUPTA.
3.0npenenuTh BEIMYUHY IIpeAeIbHON afacoporuu [ .
4.0npenenuTh MII01a b TOBEPXHOCTH, IPUXO/ISIIYIOCS Ha MOJIEKYITy aMUHOJIA.
3agaua 4. Vcnonb3ys ypaBHeHue JI3HrMIopa, HAWTH BETMYUHY aJICOPOIIMH a30Ta Ha

LICOJIMTE IIPU paBHOBECHOM aasieHuu 359 Ila, eciu Z7=3301 O xr/kr, a xoucraHTa
K=0,156.

3agaya 5. VYienpHas NOBEPXHOCTh AKTHMBUPOBAHHOro yris paBHa 400 M2/
[InotHoCTh 3THHOBOrO crnupra npu Ttemmeparype 293 K paBua 789,5 kr/m°. Haiftu
MaKCHUMaJIbHOE KOJIMYECTBO ITUIIOBOTO CIUPTA, KOTOPOE MOXKET OBITh a7copOupoBaHo 1 T
yrias npu 3Toil Temneparype. [IpuHsaTh, 4TO ciMpT aacopOUpyeTcss MOHOMOJIEKYJISPHBIM
CJIOEM.

3agaua 6. VjenbHas MOBEPXHOCTh AKTHBHPOBAHHOTO yrisi paBHa 400 wm/r.
[TnotHOCTH X70pOhopMma pu Temnepatype 293 K paBna 1489 kr/m°. Haiiti MakcuManbHOe
KOJIMYECTBO XJOpodopma, KOTOpOe MOXKET ObITh aacopOupoBaHo 1 T yris mpu 3To
temmneparype. [IpuHsTh, 4T0 XJI10poPopM aacOpOUPYETCsI MOHOMOJIEKYIIIPHBIM CIIOEM.

3agaua 7. VYnenbHas NOBEPXHOCTh AaKTUBUPOBAHHOro yris pasHa 400 M2/
ITnotHOoCTH MeTMOBOrO cnmpra npu temmneparype 293 K pasma 800 kr/m°. Haiitu
MaKCHMaJIbHOE KOJIMYECTBO METHIIOBOTO CIIUPTA, KOTOPOE MOXKET OBITh a7icopOMpoBaHo 1 r
yriIst pH 3Toi Temnepatype. [IpuHATh, 4TO ciupT aacopOupyeTcs MOHOMOJEKYIISIPHBIM
CJIOEM.
ITpumepHBIe TpaKTUUECKUE 3alaHus 11 DK3aMEHa:
Ctpouth U30TEpMy MOBEPXHOCTHOTO HATSHKEHHS] U ONpEAeNsaTh rpaduuecku
MOBEPXHOCTHYIO aKTUBHOCTh. OOBSCHATH XapakTep pa3IMYHBIX H30TE€PM aJCOPOIUH.
Onpenensatb pa3Mep KOJUIOMIHBIX YAaCTUI[ UCXOJS U3 ONTUYECKUX CBOWCTB KOJUIOMIHBIX
cucreM. CoctaBisaTh Gopmynsl Muneni. PaccuutsiBaTh nopor koarynsuuu. Onpenensitb
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MEXaHU3M KOATYJISIIIHH.
Hanucath GpopMysbl MUTIEIUT CIISTYIOIINX 30JICH:
a) 3011 kKapbonara 6apusi BaCO3, cTaOmM3npoBaHHOTO XJIOPUIOM Oapus;
0) 3015 cynbduaa ceunna PhS, crabunusupoBaHHOTO Cynb()UIOM HATPUS,
B) 30151 Opomua cepedpa AgBr, cTabuIn3upoBaHHOTO HUTPATOM cepedpa;
r) 301 ruapokcuaa xenesa Fe(OH)s, cradunusupoannoro Fe(NO3)s;
1) 301 xsopuaa ceurna POCl,, cTabuim3upoBaHHOTO XJIOPHIOM KaJIHs,
e) 3011 cynbdara 6apus BaSO,, cTabumu3upoBaHHOTO CyIb(AaTOM KA.
[TpumepHOe 3aaHKe 1JIs pacdyeTa pacueTHO- rpaduyeckoi paboThI:
Borpocs! 1i1st caMocTosTeIbHOM paboThl 00yJaroIuXCsi:
1. Bkiiag pyccKuX y4€HBIX B pa3BUTHE KOJUIOUIHON XMMHUU. 3HAYCHHE KOJUIOMTHOW XUMHH.
2. COCTaBUTH CXEMBI CTPOCHUST MUIICIIT KOJUIOUHBIX PACTBOPOB I10 33JaHUIO.
3. I'pybomucniepcHble CHCTEMBI. OMYJIbCHH, TICHBI, CYCIICH3UH, a’dpO30Jid. MeETOmbl
MOJIyYCHHS. Y CTOHYUBOCTD, CTAOMIIM3AINS U pa3pyIlICHUE.
4. CpoiicTBa 30JI€i, CTPOCHHE YaCTHII 30JIs1. Y CTOWYMBOCTbD, KOATYJISIINS ¥ CTAOWIH3aIuUs
30J1€1.
5. MeTozp! onpeienieHus: TOBEPXHOCTHOTO HATSKEHHUS.
6. BousitHue MrucnepcHOCTH Ha (PU3UKO-XUMUYECKHE ITPOIIECCHI.
7. OnTHYecKre METO bl ONIPEIEICHUS TUCTIEPCHOCTH.
®opMyJIMpOBKa 3aJaHU

VYcTaHOBUTDH, KAaKUM U3 aICOPOLIMOHHBIX YpaBHeHMH - @pelinannxa win JIaurmiopa,
OIHCBIBAETCS MPOLIECC AZCOPOIIMH HEKOTOPOI KMCIOTHI. MI3BECTHO, YTO MpH aJICOPOLIUU U3
200 M3 BOJHOTO pacTBOpa 3TOM KHUCIOTHI Ha 4T aKTUBHUPOBAHHOT'O YIJISl KOHIIEHTpAlMs
KHCJIOTBI YMEHBIIAETCS, B 3aBUCMOCTH OT UCXOAHON KOHLEHTPALUU (C%), 1o 3Hauenwmii C;.
HaiiTi KoHCTaHTHI B yCTaHOBJIEHHOM BaMu ypaBHeHuU aficopO1uy, a Tak’Ke paBHOBECHYIO
KoHLeHTpauuto pactBopa (Cs) Ipu TOH ke TeMIepaType, €CiIu UCXOAHAsE KOHLIEHTPALHs
KHCJIOTHI ObLIa Coi =...MOJIb/IM", @ Macca ajicopoeHTa 4r.

I/ICXO)IHI)IG JaHHBIC TJIs1 UCCIICIOBaHUs

g o f g o g HcxoaHas KOHIIEHTpALHs KonuenTparus nocie agcopouun  C; o B
mo 3 é g C°, mons/am® MOTIB/ M © <=
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c, c, Y c, C, C, [ C,
3 4 5 6 7 8 9 10 11
0,10 0,20 0,30 0,40 0,074 0,157 0,244 0,335 0,05




6) HOpﬂ}IOR MpOBEACHUA HpOMe)KyTOqHOﬁ aTTeCTalui, NMOoKa3aTeJIud U KPUTECPHUHN
OICHUBAHUA:

[Ipomexyrounas arrecranusi 1o gucuuruinHe «KommowpHas Xumus» — BKIIOYaeT
TEOPETUYECKHE BOTIPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHusl, BBISABIISIIOIIME CTENEeHb C(HOPMUPOBAHHOCTH YMEHHMHM U BIIAJCHMIA,
IpOBOIUTCA B (hopMe dK3aMeHa U B (hOpME BBHITIOTHEHHUS U 3aIIUTHl HHAUBUYaJIbHOTO 331aHUSI.

DK3aMeH N0 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETHUYECKHUX BOMPOCA U OJHO IMPAKTHUECKOE
3aJlaHue.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuasga, CBOOOJHO BBHINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OMEpPHUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MOBBIIICHHOHN CIO0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO JOITyCKAaIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OTepalusiX, IEPeHoce
3HAaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMNA: B XOJ€ KOHTPOJBHBIX MEpPONPHUSATHI
JOTYCKAlOTCA OIIUOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,
00y4aromuiCcsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH TIPU X MIEPEHOCE HA HOBBIE CUTYAIIUU.

— Ha OLIEHKY «HeYy/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAlUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



