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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus: AucHUIUIMHBL (Moxynsi) «KommowaHas XuMus» SIBISIIOTCS: OaTh
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

Huctumuaa KommonmHas XuMuUsi BXOIUT B 00s3aTENIbYI0 4acTh Yy4eOHOTO IJIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

OO011ast 1 HEOPraHUYECKask XUMUS

Hcropus XuMun 1 XUMUYECKON TEXHOJIOTMHU

BBenenue B HanpaBieHue

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

XUMUsT, MUHEPAJIOTHS ¥ TIeTporpadus

W3Bneuyenue u nepepaboTka XUMUYECKUX MTPOJYKTOB KOKCOBAHUS

TeopeTnyeckre OCHOBbI XMMUYECKOM TEXHOJIOTUH TOIJIMBA U YIJIEPOIHBIX MAaTEPUAIOB

XuMH4YecKas TEXHOJIOTHs TOIINBA U YIIEPOAHBIX MATCPUATIOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHus qucuumuinHbl (Monyns) «Komtouanas xumus» oOydaromuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEeHLIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

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,
XUMHAYECKHE  METOABl Ul  pelleHus 3agad  IpogecCHOHaTbHON
JeSITeJIbHOCTH

OIIK-2.2 Bri6upaer MaTeMaTHUYeCKue, buzmveckue, (UBUKO-XMMHYECKHE,

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 paborta — 57,2 akaj. 4acoB:

— ayIuTOpHas — 54 akaJl. 4acoB;

— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMocTosTeNnbHas pabora — 51,1 akan. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) =
o | KoHTaKTHas pabota E 3 dopma TeKyILEero
= B
& o u, KOHTPOJIS
Pasnen/ Tema 3 (B axaz. yacax) g A . p Kon
S 3 ©|caMoCTOSTENbHOM | yCcIeBaeMOCTH U
JCIUTLTAHBI 5 [ .. | xomnerenn
@) 2 £ paboTsI TIPOMEKYTOYHOM
mab. | mpakT. | 3 arTecTalyy
Jlex. = 1T
3aH. 3aH. (O &
1. Paznen 1. OcHOBHBIE TTOHATHS U
oTpesieNieHus: KOJIOUTHON XUMUH
Onucanue
(pa3pabotka)
aropuT™Ma
1.1 TIlpenmer u  MeTObI P .
(mormmaroBoi N
XUMUHU MOBEPXHOCTHBIX YcTHBIN orpoc OIlK-2.1,
. 1 2/141 | 2 MOJICIIH)
SBICHHH W  JIUCIIEPCHBIX (cobecenoBanue) OIlK-2.2
BBITIOJTHEHHUS
cHCcTeM
OIPEJICIICHHOTO
JieHcTBUS,
penIeHus 3a1aqu
Brimonnenne
1.2 ]JlucriepcHblE CHCTEMBI. Koncynpramuu.
3 MPAaKTUIECKUX OIIK-2.1,
Knaccugukarms TuCepcHbIX 1 1/11 2 CeMuHapckoe
pabort (perieHue OIlK-2.2
cUCTEM 3aHsTHE.
3a/ay)
CamocToATeNnbHOE
n3ydenue yueOHoit| CemuHapckoe
1 HAy4IHOH 3aHsATHE.
13 Knaccupuxanust 1 1 4 e };T o Hposepxa OIIK-2.1,
MOBEPXHOCTHBIX SBJICHUM Patyphl POBED OIIK-2.2
IMoAroToBka K | HHIUBHAYAIBHBIX
CEeMHUHAPCKOMY, 3agaHui
3aHATHIO
Wroro no pazaeny 3 4241 8
2. Pasgen 2. TloBepxHOCTHOE
HATsDKEHHE M aICOpOIHs
2.1 Onpenenenue agcopOyy. .
pel Acop IToaroroBka k VYcTHBII onpoc
TToBepXHOCTHAS aKTUBHOCTH
naboparopHo- | (cobecenoBaHue), OIlK-2.1,
BellecTB. Pacuer OCHOBHBIX| 3 2 221 8
MIPaKTUYECKOMY nabopaTopHbIe OIIK-2.2
XapaKTepPUCTHK
3aHATHIO paboThI
MOBEPXHOCTHOTO CIIOS




CaMocCTOosTeNbHOE
U3yucHHe y4eOHOM

Y HAY9HO
2.2 CwmauuBaHus, Koresus, JTUTEPATYPBI
CemuHapckoe
aaresus. YpasHeHue I'mb60ca. Iownck
. 3aHATHE
Nzotepmbl ajcopouuu. JIOTIOJTHUTENLHOM OIIK-2.1,
2 | 441 2 6 IIposepka
Kanumnsapras koHzaeHcanusl. UH(POPMAIIH 110 OIIK-2.2
o WHIUBUAYaIbHBIX
VYpaBHenue Jlamnaca. 3alaHHOU TEME. N
3aaHui
HonoobmeHHas ajcopOuus. Brimonnenune
MPAKTHIECKUX
pabot (pemeHue
3a/1ad).
HUroro no pazaeny 4 | 4411 | 4211 | 14
3. Paszgen 3. MonekynspHas
a1copOLus U3 pacTBOPOB
IloaroroBka k
3.1 OcobeHHoCcTH ajcopOLuK L
nabopatopHo-
U3  OKHIKUX  PacTBOpPOB. .
. MPaKTUYECKOMY YerHblii onpoc
IIpumenenne YpaBHEHUU
3aHATHIO. (cobecenoBanue); OIlK-2.1,
Jlearmiopa u T'enpu pns 2 421 2 6
Beimonnenue J1ab0opaToOpHbIE OIIK-2.2
OIHACAHUSA azcopouuu
MPAKTHIECKUX padoTHI
MOBEPXHOCTHO-aKTUBHBIX
pabor (pemeHue
BEILIECTB U3 PAaCTBOPOB
3a/1ad).
IloaroroBka k
3.2 YpaBHeHue a
CEeMUHapCKOMY,
[umkoBcKoro. CeMuHapckoe
MPaKTUYECKOMY
Omnpenenenue CTPOSHHUS 3aHATHE
aJICOPOLIMOHHOTO ~ ClIOSL | 1 4 2 6 SAFATHIO IIposepka OIK-2.1,
Brinonnenue OIlK-2.2
pa3MepoB MOJIEKYI WHIUBUAYATbHBIX
pacyeTHo- N
TIOBEPXHOCTHO-aKTUBHBIX . 3agaHui
rpagpuuecKon
BEIIECTB
paboThI
Hroro no pazneny 3 821 4 12
4. Pasmen 4. [ucnepcHble
CHCTEMBI M X CBOMCTBA
Brinmonnenue YerHblit onpoc
4.1  DAeKTpOKWHETHYECKHE 2 2 20 6 nmpakTuueckux | (cobecemoBanme); OIIK-2.1,
CBOIiCcTBa pabot (pemeHue 71a00paToOpHbIE OIIK-2.2
3a1aq). paboThI
ITonck
JIOTIOTHUTENBHOMN
42 nH(OpMaIH 110 CemuHapcKoe
) 3a/laHHOIT TeMe 3aHsTHE
MonekynsipHo-KMHETHYECKHE 2 2 6 )11_[0 60 Moosenka OIlK-2.1,
CBOMCTBA. A00P; POBED OIIK-2.2
. OIHCaHueE, WHIUBUAYAITBHBIX
OnTHueckre cBoiicTBa o
JKCIIePTHAS 3agaHui
OLIEHKa CaliTOB
Hurepuer
HWroro no pazaeny 4 2 421 | 12
5. Pazgen 5. VYcroifunBocTs
JIICHIEPCHBIX CHCTEM
Brimonnenue VYceTHbli onpoc
5.1 CeanmeHTarms,
N npakTuieckux | (cobecenoBanue); OIIK-2.1,
CeIMMEHTAIIMOHHBIN  aHaIu3. 2 4/21 4
pabort (peueHue nabopatopHbie OIlK-2.2
OJNeKTPOIUTHAS KOAryJIsALHsl
3aj1a4). paboThI
5.2 Cucrembl ¢ XKHAKOH U
ra3006pasHoii CaMocrosTensHoe
HCIIEPCHORHOM CPeo: 2 2 11 [#3ydenue yuebnoii| CemmuHapckoe OIIK-2.1,
A p peron: ' U Hay4yHOMH 3aHATHE OIIK-2.2
CYCIICH3HMH, 3MYJIbCHUH, TICHBI,
JIATEPATyPhI
a’p030JH
Uroro no paspeny 4 4/21 2 51
Uroro 3a cemectp 18 [ 18/81]18/6,411] 51,1 DK3aMeH




HTtoro no aucumiuinHe

18

18/81

18/6,4

51,1

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmpouecce mnpenopaBanus aucuuiuiiHbl  «KosutompHas XUMHS» IPUMEHSIOTCS
TPaJUIMOHHBIE, MHTEPAKTUBHbIE M HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHBIC
TEXHOJIOTUH.

1) TpaaunuoHHble 00pa30BATENILHBIC TEXHOJOTMU OPUCHTUPYIOTCS Ha OpPraHU3alHIo
00pa30BaTEeNLHOrO  Ipolecca, MPEANOAraloly0 MpsAMYI  TPAHCISALMIO  3HAaHUH  OT
IpenoiaBaTess 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,
oOCyX/leHue 3apaHee IMOJrOTOBJICHHBIX COOOLIEHUH MO KaKJOMY BOIIPOCY IUIaHA 3aHATHUS C
€IMHBIM ISl BCEX IEPEYHEM PEKOMEHIyeMOM 00s13aTeIbHOM U IOTIOJIHUTEIBHOM JIUTEpaTypBhI.

- [IpakTHueckoe 3aHATHE, TOCBSAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

- JIaGopatopHas paboTta — opranusanus y4eOHoi 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.
WHTEpakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOLLIECHHS B X0 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, (opMHUpoBaHHE caMOpa3BUBAIOLIEICS NHPOPMAIIMOHHO-PECYPCHOM
cpenpl. 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 MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEpHUaoB).

- IIpakTnueckoe 3aHsATHE B (popMe TNpe3eHTallMW — MPEJCTAaBICHHUE pPE3YIbTaTOB
MIPOEKTHOM WJIM MCCIEeI0BATENbCKON JESITENbHOCTH C HCIOIb30BAaHUEM CIEIUAIN3UPOBAHHBIX
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-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUTTIMHBI (MOTYJIs1)



a) OcHOBHas JIUTEepaTypa:

1. Komnouanas xumust [DineKTpoHHBIH 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) lomotHuTeILHASI TUTEpPaTypa:

1. IIpakTHKyM IO KOJUIOWAHOW XUMUK: Y4eOHOoe mocodue st By3oB / B./l. [lomkukoBsa,
H.M. 3agsimoBa, JI.U. Jlonatuna; [lox pen. B.I'. Kynuunxuna. - Mocksa : By3oBckuil yueOHUK:
HULL Undpa-M, 2012. - 288 c.: 60x90 1/16. (nepemner) ISBN 978-5-9558-0217-6 - Tekcr :
snekTponnbii. - URL: https://new.znanium.com/catalog/product/253361

2. Maxortkuna, E. C. Komtouano-aucrnepcHbie cucteMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snektpoHn. ont. auck (CD-ROM). -
3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true - MakpooObekT. - TeKkcT : 3JeKTpOH-HBbIA. - CBEICHUS JOCTYITHBI
taxke Ha CD-ROM.

3. Hrompauna, D. B. IloBepXHOCTHBIE SIBIEHHS M JUCIEPCHBIE CHCTEMBI . Yy4eOHOE
nocobue / D. B. Jronpauna, C. I1. KJ'IO‘IKOBCKI/II/I MI'TY. - 2-e uza. - Marautoropck : MI'TY,
2014. - 86 c. WL, TalII., rpad. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad°name 16. pdf&show dcatalogues/1/112068
6/16.pdf&view=true - MakpooObekT. - TekcT : anekrponnbid. - ISBN 978-5-9967-0539-9. -
Nmeercs neyaTHbIN aHATIOT.

B) MeTroauyeckue ykasaHus:

1. KnoukoBckuii, C.II. Meronuueckas pa3paboTka K JIaOOPaTOPHOMY IMPAKTHUKYMY IO
muciuminHaM  «Kommonanas xumus», «IloBepXHOCTHBIE SIBJICHHS U JUCIIEPCHBIE CHUCTEMBI»,
«Dusnueckas u koswtouaHas xumusi» [ C.I1. Kioukosckwii, O.B. J{ronpauna, M.B. 1llyouna u mp.
— MarnuToropck: M31-Bo Marautoropck. roc. Texs. ya-ta um. I.JM1.Hocosa, 2006. — 46 c.

2. MaxotkuHa, E. C. Komtonano-aucnepcusie cuctemsl : npaktiukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2019. - 1 snektpoHn. 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 - MakpooOseKT. - TekcT : 2eKTpOoHHBIA. - CBEACHUS OCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoK nelcTBUSA JIUIEH3UU



https://new.znanium.com/catalog/product/514197
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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
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IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca CchplIKa

HauunonansHas
undopManonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii MHJEKC HAy4YHOI'0 IIMTHPOBAHUS
ITouckosas cucrema Akanemust Google (Google
Scholar)
Wudopmanmonnas cucrema - EanHoe OKHO
JI0CTyMa K HHPOPMAIIMOHHBIM pecypcaM
Poccuiickass ['ocymapcTBeHHass OuOnmMoTeKa.
Karanoru
OnexTpoHHbIe pecypchl Onbnuorexku MI'TY nm.
I".'. HocoBa

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIUHBI (MOTYJIs1)

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

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

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

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecIieueHre JUCIUTUINHBI BKITFOUACT:

1. YueGHble ayauTOpUH JUISI TPOBENEHUS 3aHATHH JIGKIMOHHOTO THA. OCHalleHHe:
MynbTrMeuiHBIE CpesICTBA XpPaHEHNUs, Iepeayy U IPeCTaBICHU HH(DOpMaIIK

2. YdeOHblE aymIuUTOPUH JUIS TIPOBEACHHUS JIA0OOPATOPHBIX pabOT: XUMHYECKHE
nabopatopun. OcHaileHne: XUMHUYECKHE PpeakTHBBI, XHUMHYecKas mocyaa, JlaGopaTtopHble
ycraHoBkH, Tabmuna «[leproaiueckas cucTeMa XUMHUYECKUX DIIEMEHTOBY, [1makatel mo Temam
paboueil mporpamMMsl.

3. YueOHBIC ayAWTOPUHU [UIS TPOBENEHHS MPAKTUYECKUX 3aHATHUH, TPYIIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M TNPOMEXYTOYHOW aTTeCTAIUH.
OcHnatenue: Jlocka, MyJTbTUMEIUIHBIN IPOEKTOP, IKPAH.

4. TlomewmeHus JUIsi CaMOCTOSITEIbHOM paboTel  oOydaroumxcs. OcHauieHue:
[Mepconanbubie KoMIbIOTEphl ¢ aketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AJIEKTPOHHYIO MH()OPMAIIMIOHHO-00Pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYKHBaHUS Y4eOHOTO
obopynoBanusi. OcHaienue:Illkadpl ams XpaHeHHs yu4eOHO-METOIUYECKOH JOKyMEHTaluH,
yaeOHOrOo 00OpyJIOBaHUS M Y4eOHO-HATMAMHBIX TocoOWi, WHCTpyMEHTHI il peMOHTa
71a00paTOpPHOT0 00OPYIOBAHUS.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.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.

Bonpocs! 1i1s1 caMOCTOATEIBLHOM PadoThI 00y4aIOIIMXCH:
1. Bknag pycckux yu€HbIX B pa3BUTHE KOJUIOMAHON XUMUH. 3HAUEHUE KOJIJIOUTHOW XUMHUH.
2. CocTaBUTb CXEMbI CTPOCHMSI MUILIEILT KOJJIOUHBIX PACTBOPOB IO 3aJIaHHIO.
3. I'pyboauciepcHbIe CUCTEMBI. DMYIIBCHH, TIEHBI, CYCIICH3UH, a3P030Ju. METOIbI MOTYICHHUS.
Y CcTONYMBOCTD, CTAOMIIN3ALUS U PA3pYLICHHE.
4. CBolicTBa 30J1€H, CTPOEHHE YaCTHI] 30J151. Y CTOMUNBOCTh, KOATYJISIUS U CTa0MIIA3aIMs 30J1€H.
5. Metobl onpesieneHns HOBEPXHOCTHOTO HATSKEHMSL.
6. BausiHue nucnepcHOCTH Ha (PU3MKO-XUMHUYECKHE MTPOLIECCHI.
7. OnTudeckue MeTo/1bl ONpeAeIeHNs JUCTIEPCHOCTH.

IIpumepHoe nHaMBUAYATBbHOE foMamHue 3aganue (MU/13):
Pabota coctouT U3 4 TUNOB pacyeTHBIX 3a7au:

1) pacueT OCHOBHBIX XapaKTEPUCTUK IMMOBEPXHOCTHOIO CJOSA, PA3JIMUYHBIX MapamMeTpOB,
MMOCTOSTHHBIX BEJIMYMH W ITOKa3aTeleH CBOMCTB AUCIIEPCHBIX CUCTEM.

2) pacueT aJIcCOpOIIMOHHBIX PABHOBECUI B PA3IMUHBIX CHCTEMAaX

3) pacder U MOCTPOCHHE KPHUBBIX CEIUMEHTAIUA W PaCHpe/eNICHUs YacTHUI[ 1O JIaHHBIM
CEIMMEHTALlMOHHOI O aHaJIn3a

4) cocraBnenue (HopMyIIbl MUTIEIUTBI 30J151.

3anaua 1.

AdpO30JIb PTYTH CKOHJIEHCHUPOBAJCS B BHJE OONBIION Kamimu oO0bemMoMm 3,5 oM.
Onpenenure, HaCKOJIBKO YMEHBIITWIACH TIOBEPXHOCTHAS DHEPTHs] PTYTH, €CIU JAUCIEPCHOCTH
a’po3onisi  cocraBisa 10 MKM [loBepxHOCTHOE HATSHKEHUE PTYTH MNPUMUTE PABHBIM
0,475 Jix/M°.

3amaua 2.

Huxe npuBenensl JanHbIe 00 a1cOpOIIUU TapOB BOIBI MAKPOIIOPUCTHIM CUJIMKAreieM pu
KOMHATHOW TeMIIEpaType:



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 ocemanus H = 0,09 m; BsS3KoCTh 1| = 1-10° [Ta-c; TUIOTHOCTH TJIMHBI p = 2,72-103
KI/M>; IUTOTHOCTS JUCTIEPCUOHHOM CpEJIbl Py = 1-10° kr/ne.

3amaua 4.

CocraBpre popmyny munemabl 308 CaSOs, TOTY4EHHOTO MyTEM CMEIIWBAHUSA ABYX
pactBopoB: CaCl, ¢ xonuenrparueit 0,002 mosbdkB/m  oobemMoM 9 M u  Aly(SO4)s3 €
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: JUCIEPrallMOHHbIE M KOHACHCALMOHHBIE, 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 AUCIIEPCHBIX CUCTEM. JJIEKTPOKUHETUYECKHUE SBIICHUS:
CoBpemennbie npesacraBienus o crpoenun JIC. CtpoeHue KOJIOUIHBIX MuUleul. BrusiHue
uHAU(GGEepeHTHBIX W HEeUHAU(P(PEPEHTHBIX 3JEKTPOJIUTOB HAa BEJIWYHMHBI AJIEKTPHUECKOTO,
AIIEKTPOKMHETHUYECKOI0 U MOTeHIHana AUPQy3HOro cios. SIBneHue nepe3apsaku KOJTOUIHBIX
qactull. M3o03nexTpuueckoe cocrosiHue. M3MmepeHue sIeKTPOKMHETHYECKOro IOTEHUUala W3
ABJIEHUH 351eKTpodopesa u 3aeKkTpoocMmoca. YpaBHeHHs [ enbmroibia — CMOTyXOBCKOTO.

4. CenuMeHTaLus, CEIMMEHTALIMOHHBIN aHaIu3. AHAIN3 KPUBBIX CEAMMEHTALINN.

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



IIpuaoxenne 2

OueHoYHBIE Cpe/ICTBA /AJs NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTauuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA NMPOMEKYTOUHON aTTeCTAlUM:

Kon
WHJUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE cpe€acTBa

OIIK-2 Cnoco0OeH MCronb30BaTh MaTeMaTndyeckue, pusmueckue, GU3NKO-XMMHUYECKHE, XUMHUECKUE METOBI JUISl PEUICHUs 3a/1a4 MpodecCHOHATBHON

ACATCIIBHOCTH

OIIK-2.1

Hcnone3yer MaTemaTHdeckue, GuU3NIecKue,
(DUBUKO-XUMHUYECKUE, XUMUUCCKHUE METOIbI
JUTS pelIeH s 3aa4 npodeccuoHaIbHON
JIeSITEILHOCTH

~ow

[IepeueHp TEOPETUUECKUX BOIIPOCOB K IK3AMEHY:
HazoBure BakHellMe NpU3HAKU OOBEKTOB, H3y4aeMbIX KOJUIOMJHOW 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 Ttakoe aares3us U cMaunBanue? UTo Takoe KpaeBOW yroj cMauMBaHus?
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 ruipodoOHoN? Kakyto ruapodmibnoii? [lpusenure
npumepsl. Kak ruapodoOHYyI0 NOBEpPXHOCTb MPEBPATUTh B THAPOPUIBHYIO U
Hao6opoT? IIpumepsl.
Yro takoe pnoranua? Ha uem oHa ocHoBaHa? [losicHUTe Ha U3BECTHBIX BaM IpUMepax.
Yro Takoe KanmwulspHas KOHAEHcauusa? Moryr M mapsl, HampuMmep, 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 Ha3bpIBalOT IOBEPXHOCTHON aKTUBHOCTHIO?
Kak BbI 00BsiICHUTE, UYTO TOBEPXHOCTHAsI AaKTUBHOCTH BaJIEPhSIHOBOM KHCIOTHI
(C4HoCOOH) npumepno B 10 pa3 Boiie, uem nponuoHoBoit (CoHsCOOH)?
[Tosicaute cmbicn BennuuH, BXoaamux B ypaBHeHue bOT. Kak mo sTtomy ypaBHeHHIO
paccuuTaTh YACIbHYIO TOBEPXHOCTh ajicopOeHTa?

e Ao-c-%s
-Pp,) 1+ -0 7]

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

Kak ¢ momol1ipr0 HOHOOOMEHHUKOB YCTPAHHUTh JKECTKOCTh MIPUPOJIHOMN BOJIBI?

Uro Takoe xpomarorpadus? Ha uem ocHoBaHa W rae ucnoisb3yercs? [lpuBenute
MIPUMEPBL.

Uro Takoe OpOYHOBCKOE [BHKEHHE, 4YeéM OHO 00ycioBiIeHO? MOXXHO JH €ro
HAOMO/IaTh B JUCIEPCHBIX CHUCTEMAaX C pa3MepaMH YacTHUI] MOpsIKa 10— 10° m?
OTBET MOSICHUTS.

B yem cyTh cenumentanmonHoro ananusa? C kakoi 1enblo ero ocyuectBisatoT? Kak
0OBIYHO MPECTABIISAET Pe3yIbTaThl 3TOr0 aHanu3a?

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

Uto Takoe OBOMHOHN HsyeKTpuueckuil cioi? KakoBbl THUNUYHBIE MEXAHU3MbI €ro




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 IUIOTHOHN 1 quddy3noit yactu [I2C? YBenuuutcs nim
yMeHbHIMTCS ToimuHa AuddysHoi wactu [ADC npu yBelnMYEHMH KOHLEHTpaLUu
AJIEKTpoJiuTa B pacTBOpe? OTBET MOSICHUTD.

Yro Takoe 3UIEKTPOKMHETHYECKUH mnoTeHuan? KakoBa ero cBsi3b CO CKOPOCTBIO
nepeMeIleHHsI YacTUIl IPH dJeKTpodopese?

Kakue OCHOBHBbIE ONTHYECKUE sIBICHUs HAOIIONAIOTCS MpPU MaJeHHM Jiyya CBETa Ha
JHCTIIEPCHYIO cucteMy? UTo Takoe CBETOpaccessHue, OT KAKUX MapaMeTpOB OHO 3aBHCHT?
Kak 0O0BsICHUTB, 4YTO B NPOXOJALIEM CBeTEe «Oenble» 30U HEPEeIKO HMEIT
KpPacHOBATHI OTTEHOK, a MPU OOKOBOM HAOIIOJACHUHU (IO OTHOIICHHIO K UCTOYHUKY
CBETa) CHHEBATHIN?

Yro takoe HedenomeTpust U Typouaumerpusi? C Kakoi 1eJIbl0 OHU UCIIONIb3YIOTCA?
YTo NOHUMAIOT NOJ KMHETHYECKOW M arperaTMBHOM YCTOMYMBOCTBIO JMCHEPCHBIX
cucrem? Couerarorcs i 00a 3TH KadecTBa y TM0(POOHBIX cuctem? OTBET MOSCHUTD.
C kako#l 1enplo Opu ApoOJeHUH U M3MENbYEHUH MHOTHMX MAaTepUaoB J00aBISIOT
pactBopsl [TAB?

Yro Takoe koarymsua? KakoB B 00IMX YepTax MEXaHW3M JIEKTPOIUTHON Koaryssiuu?
Uro Ha3bpIBalOT HpsiMON 3Myinbcuei? UYTo Ha3bpiBaloT oOpaTHOM smynbcueit? Kakue
BEUIECTBA HA3bIBAIOT SMYJIbraTopaMu M JAesMyJsbraropamu? KakoB MexaHM3M 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 (nmanpumep, Macio) muopuiabHOM, ecinu MexdasHoe HaTskeHue coctaBisieT 15 m/x?
HazoBute Heckonbko oOnacteld mnpakTtuyeckoro mnpumeHenus I[IAB. Vkaxure
MEXAHMU3M HUX JAEUCTBUS B COOTBETCTBYIOIIUX CIIydasiX.

[TpuBenuTe mpUMepsl MPAKTUYECKOTO UCIOJB30BAaHUS CYCIIEH3HUM 1 TIEH.

[TpuBenuTe NpUMeEpHI MPAKTUUECKOIO UCIIOIB30BaHUS a3p030JIeH U MAaCT.

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

B dyem pasznnune NOHATHI: KOArymsMOHHAs CTPYKTypa M KOHJEHCAIIMOHHO —




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

KpUCTAJIIIM3alMOHHas cTpyKTypa? [losicHuTe Ha N3BECTHBIX BaM IpUMeEpax.
TeMbl IPaKTUYECKUX 3aHATUMN:

1. IToHATHE O AMCIIEPCHBIX M KOJUIOMJHBIX cucTemax. Kiaccudukanuum aucnepcHbIx
cucteM. Meroabl  MONY4YEHMs]  AMCIEPCHBIX ~ CUCTEM:  JUCHEpPrallMOHHBIE U
KOHJICHCALIMOHHBIE, METO/, IIENTU3alNN. MeTOAbl OUUCTKU AUCIIEPCHBIX CUCTEM.

2. AncopOIMoHHBIC SBJICHHUS Ha Pa3IMYHBIX TpaHUIax paszzaena ¢a3. AxcopOuus Ha
rpaHMlle TBEpHOE Teno-ra3. AjcopOuus Ha TpaHULE KHUIKOCTb-ra3. AjcopOuus Hu3
pacTBOpPOB.

3. DJEeKTpOKMHETHYECKUE CBOMCTBA IUCHEPCHBIX CHCTEM. OJIEKTPOKMHETHYECKUE
apienusi: CoBpemeHHble mnpezacTaBieHusi o crpoenun JIC. CrpoeHue KOJIOMIHBIX
muteul. Bausaue naauddepeHTHrIx 1 HeMHAUPPEPEHTHBIX JIEKTPOIUTOB HA BETMUUHBI
AIIEKTPHUYECKOTO, 3JEKTPOKMHETHYECKOTO W ToTeHnuana auddysHoro cros. SBneHue
nepe3apaJkd  KOJUIOMAHBIX — 4acTull. [3o0anexTpuueckoe coctosHue. M3mepenue
AIIEKTPOKMHETHYECKOTO TOTEHIMAla W3 SABICHHWHA JJIeKTpodopesa U 3IEKTPOOCMOca.
VYpasuenus ['enbsmroinbna — CMOITYXOBCKOTO.

4. CenuMeHTanusl, CEIMMEHTAIIMOHHBIN aHanu3. AHAIU3 KPUBbIX CEAMMEHTAIUH.

5. CucreMbl ¢ KUAKOM IUCHEPCHOHHOW cpenoil. XapakTepuCTHKa OCHOBHBIX
nucnepcHbix cucteM. CycneH3uu, 301, MEHbI, 1aCThl, YMYJIbCUU.
3ana4u UIsl CaMOCTOATEIBHOTO PEIICHHUS:
3agaya 1. Ompenenauts yIeNbHYIO IOBEPXHOCTh AaKTUBUPOBAHHOTO VYIJs, €CIH
MaKkcHUMaibHas agcopouust [, amuHoNa paBHa 2,20- 102 MOJIL/MZ, a oAb, 3aHUMaeMas

MOJIEKYJION CITHPTA MPH HACKIIeHHH, S0=30-10"0 M°,
3agauya 2. AncopOuus BOAOpOAa Ha IKEJNE3HOM KaTajau3aTope IpH HACHIECHUU
I, = 60cn®/1002. Sp=15,0- 102 MZ/MOJ'IGKYJ'Ia Ho.
OnpenenuTh yIeIbHYIO IIOBEPXHOCTH aICOPOSHTA.
3anaya 3. B tabiuiie npuBeeHbl 3HAYCHUS TOBEPXHOCTHOTO HATSDKEHUS pacIlIaBa jKees3a

npu 1600°C ¢ n00aBKaMU CEpHI.
/S], am% | 0O 0,03 [ 0,07 [0,10 [ 0,20 [ 0,30 | 0,40




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1690 | 1610 | 154 | 1400 | 1310 | 1220
o,-M,ZZﬁgg) 0

Onpenenuts aacopOLHIO cepbl Ha IOBEPXHOCTH pacIljiaBa.
[TocTpouTh U30TEPMY aICOPOIIMU 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) MaJibIM pa3MepOM YacTHIl U Majlol MeK(a3HOM MOBEPXHOCTHIO;

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

4) 601BIIMM pa3MEPOM YacTHUI] U MAJION MexX(a3HON MOBEPXHOCTBIO.

3. llpu xnaccudukanuy JOUCHEPCHBIX CHCTEM IO arperarHoMy COCTOSIHUIO
nucriepcHoil ¢asel (1..) M AUCHEpCHOHHOW cpelbl (A.C) B a’po30JsX B KauecTBe JI.C.
BBICTYIAET:

1) ras.

2) KUJAKOCTb.

3) TBep10€ BEIIECTBO.

4) nna3ma.

4. KonnougHsle cHCTEMbl B KOTOPBIX PacTBOPHUTENb(BO/AA) B3aUMOJECHCTBYET C
KOJUJIOMIHBIMH YacCTHIIAMHU:

1) ruapodunbHbIe;

2) runpodoOHbIE;

3) rerepoduibHbIE;

4) rpy0oaucnepcHbIe

5. Konnounnele cucteMbl MOTYT OBITh IOJYYEHBI CIIeTyIOIUMH METOJaMHU:

1) KOHJIEeHCaMe UK JUCTIEPTHPOBAHUEM.
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2) HeWTpaIu3alnuel Ui 3aMEIICHUEM.

3) nmonumMop(HOTO MpeBpaIeHUsI.

4) HOHHOTO OOMEHa.

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

1) noTeHUMaNONpeIeIsIOIMMHA HOHAMH.

2) IpOTUBOMOHAMH.

3) ancopOIIMOHHBIMU HOHAMH.

4) cBOOOAHBIMH HOHAMH.

7. KakoBa cTpykTypa MHUIEIB KOJJIOMJHOTO pacTBOpa, 00Opa3oBaHHOTO
no0aBIIeHUEM K

AgNO3 u3obitka 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) XaoTHYEeCKUM JBM)KEHUEM YacTHIL.

2) 3aTyXaroluM BO BPEMEHU JABHKEHHUEM.

3) cTpOro ynopsiA0uHbIM JBH)KEHUEM YacTHIL.

4) paBHOYCKOPEHHBIM JIBUKEHUEM.

9. Ecin momnepeuHslif pa3Mep 4acTUIl JUCIEPCHOM (ha3bl MEHbIIE JJIMHBI BOJHBI
CBeTa, TO HAOII0aeTCs:

1) paccesiHue cBera.

2) mpenoMIIeHUE CBETA.

3) oTpakeHHe CBeTa.

4) npoxo’KJeHNe CBeTa

10. SIBneHue mepeMelieHus TUCIEPCHON Cpelbl Yepe3 HEMOJBUKHYIO MOPUCTYIO
MEPErOpO/IKY MO/ ICHCTBUEM BHEITHETO IEKTPHUECKOTO TTOJIST Ha3hIBACTCS:

1) anexTpoocMocom.

2) yIbTPaMHUKPOCKOIHEH.
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UH/IMKaTOpa
3) HedemomeTpueii.
4) TypOuaumerpuei.
OIIK-2.2 BriOupaer maremaruueckue, ¢uszndeckue, | [IpuMepHbie mpakTHYECKHE 3aJaHus IS IK3aMeHa:

(U3NKO-XUMHUYECKHE, XUMHUECKUE METOJIbI
Uil pellieHHss 3aja4  poQecCHOHATbHOM
JeSTeTbHOCTH

3amaua 1. B tabnuie npuBeeHbl 3HaYEHUS afcOpOLMU BHCMYTa Ha TOBEPXHOCTH
pacruiasa In-Bi mpu 1000 °C.
[Bi], at.% 0 5 7 10 |15 |20 | 25

7oA O] Ui20 [35 [41[55 (55 (55
1

1. ITocTpouTh U30TEPMY aJICOPOLINU BUCMYTA.
2. OnpenenuTs BEIUYUHY TIpeaebHON afacoporuu [ .
3. Onpenenuts MIOMAAb MOBEPXHOCTHU, IPUXOISAIIYIOCS HA aTOM BUCMYTA.

3agaya 2. B Tabnuue mnpuBeneHbl 3HAYEHHUS MOBEPXHOCTHOTO HATSKEHHSI BOIHBIX
pPacTBOpOB IMpoMaHojia MpH 25°C. Konnenrpanusa mnpomanona  Cppon  BBIpakeHa
MOJISIPHOCTBIO.

Cupom 0 01102 1/03|041(06 110
MOJIb/T

o /{Hw?2 |62 |54 |48 |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 T1abmuue npuBeneHb 3HAYEHUS MOBEPXHOCTHOTO HATSHKEHHSI BOIHBIX
pacTBOPOB aMHHOHOJIA TIPH 25°C. Konnentpanuss amuHoma Cavun  BBIpOKEHA
MOJISIPHOCTBIO.
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Canmms 0 0,02 | 0,04 | 0,06 | 0,08 | 0,10 | 0,15
MOJIB/JT

e A ENEREN E

1.OnpenenuTs aacopOIUIO CIIUPTa HA TTOBEPXHOCTH pacTBOpa.
2.ITocTpouTth H30TEPMY aACOPOLIUU CITUPTA.
3.0npenenuTh BEIMYUHY NIpeAeIbHON afacoporuu [ .
4.0npenenuTh MII01a b TOBEPXHOCTH, IPUXO/ISIIYIOCS Ha MOJIEKYITy aMUHOJIA.
3agaua 4. Ucnonbe3ys ypaBHeHue JIaHrMIOpa, HAWNTH BENTWYHHY aJcOpPOLIMU a30Ta Ha

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

3agaya 5. VYienpHas NOBEPXHOCTh AKTHMBUPOBAHHOrO yris paBHa 400 M2/
[InotHoCcTh 3THHOBOrO crnmupra mpu Ttemmeparype 293 K pasna 789,5 kr/v°. Haifru
MaKCHUMaJIbHOE KOJIMYECTBO ITUIIOBOTO CIUPTA, KOTOPOE MOXKET OBITh a7copOupoBaHo 1 T
yrias npu 3toil Temneparype. IIpunsaTh, yto cnupT anacopOupyeTcss MOHOMOJIEKYIISIPHBIM
CJIOEM.

3agaya 6. VjenbHas MOBEPXHOCTh AKTHBHPOBAHHOTO yrisi paBHa 400 wm/r.
[TnotHOCTH X70pOhopMma pu Temnepatype 293 K paBna 1489 kr/m°. HaiiTi MakciuManbHOe
KOJIMYECTBO XJOpodopma, KOTOpoe MOXKET ObITh ajncopOupoBaHo 1 T yrias mpu 3To
temmneparype. [IpuHsTh, 4T0 XJI10poPopM aacOpOUPYETCsI MOHOMOJIEKYIIIPHBIM CIIOEM.

3agaua 7. VYnenbHas NOBEPXHOCTh AaKTUBUPOBaHHOTo yrisg pasHa 400 M2/
ITnotHOoCTH MeTMOBOrO cnmpra npu temmneparype 293 K pasma 800 kr/m°. Haittu
MaKCHMaJIbHOE KOJIMYECTBO METHIIOBOTO CITUPTA, KOTOPOE MOXKET OBITh aicopOupoBaHo 1 r
yIiIst IpH 3Toi Temnepatype. [IpuHATh, 4TO CIMPT aacOpOUPYETCs] MOHOMOJIEKYIISIPHBIM
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. Onpenensith
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MEXaHHU3M KOaryJsiuu.
Hanucath GpopMysbl MUTIEIUT CIISTYIOIINX 30JICH:
a) 3011 kKapbonara 6apusi BaCO3, cTaOmM3npoBaHHOTO XJIOPUIOM Oapus;
0) 301 cynbduaa ceunna PbS, crabunusupoBaHHOTo Cynb(UAOM HATPHS;
B) 30151 Opomua cepedpa AgBr, cTaOUIN3HUPOBAaHHOTO HUTPATOM cepedpa;
r) 301 ruapokcuaa xenesa Fe(OH)s, crabunusupoBannoro Fe(NO3)s;
1) 30u1s1 Xaopuaa cBuHia PbCl,, cTabuan3npoBaHHOTO XJIOPHIOM KaJlus,
e) 3011 cynbdara 6apus BaSO,, cTaOUIN3UPOBAHHOTO CYIh(ATOM KA.
[TpumepHoe 3aanue AJs pacyeTa pacueTHO- rpaduueckoil paboThI:
Borpocs! 1i1st caMmocTosTeIbHOM paboThl 00yJaroIuXCs:
1. Bxian pycckux y4€HbIX B pa3BUTHE KOJUIOMIHON XUMUH. 3HAUCHUE KOJUIOMIHON XUMHUH.
2. COCTaBUTH CXEMBI CTPOCHUST MUIICIIT KOJUIOUHBIX PACTBOPOB I10 33JaHUIO.
3. I'pybomucnepcHbie cHCTEMbl. OMYIbCUU, TEHBI, CYCIEH3HH, a’3p0o30Ju. MeTobl
MOJIyYCHHS. Y CTOHYUBOCTD, CTAOMIIM3AINS U pa3pyIlICHUE.
4. CpoiicTBa 30J€l, CTPOCHUE YACTHIL 30J15. Y CTOWYMBOCTD, KOAryJslus U CTaOHIN3alus
30J1€1.
5. MeTozp! onpeienieHus: TOBEPXHOCTHOTO HATSKEHHUS.
6. BousitHue MucnepcHOCTH Ha (PU3UKO-XUMUYIECKHE MTPOIIECCHI.
7. OnTHYecKre METO bl OMPEICICHUS TUCTIEPCHOCTH.
®opMyIMpOBKa 3aJaHUS

VYcTaHOBUTDH, KAaKUM U3 aICOPOLIMOHHBIX YpaBHeHMH - @pelinannxa win JIaurmiopa,
OIHCBIBAETCS MPOLIECC aZCOPOIIMH HEKOTOPOI KMCIOTHI. MI3BECTHO, YTO MpH acOPOILIUU 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) pu TOH ke TeMmnepaType, eClIu UCXOAHAsl KOHLIEHTPALHs
KHCJIOTHI ObLIa Coi =...MOJIb/IM", @ Macca ajicopoeHTa 4r.

I/ICXO)IHI)IG JaHHBIC TJIs1 UCCIICIOBaHUs

S _q 2 _ ¢ n K 6w C; 2
2.9 2af CXO/IHAS KOHIIGHTPAIIHSA OHIEHTpanus nocne ancopouun  C; | o B
mo g g C°, mons/am® MOJIB/ M O g X
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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 NMpOBEACHUA l'lpOMe)KYTO‘lHOﬁ aTTeCTallui, NMOoKa3aTeJIuM M KPUTECPUHU
OICHUBAHUA:

[Ipomexyrounas arrecrtanusi 1o gucuumuinHe «KommowaHas Xumus» — BKIIOYaeT
TEOPETUYECKHE BOTIPOCHI, TO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUH, U
MPAKTUYECKUE 3aJjaHMsl, BBISBJIAIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHHMH U BIIAJCHMUIA,
IpOBOIUTCA B (hopMe dK3aMeHa U B (hOpME BBHITIOTHEHHUS U 3aIIUTHl HHAUBUYaJIbHOTO 331aHUSI.

DK3aMeH 10 JaHHOW JUCHMILIMHE MPOBOJUTCS B YCTHOH (opMme MO SK3aMEHAIlMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yYaromMiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHue
yueOHOro Martepuasna, CBOOOJHO BBIMOJHSIET MPAKTHYECKHE 3a/aHus, CBOOOIHO OIEpUpYeT
3HAHHUSIMH, YMCHHUSMH, TPUMEHSCT UX B CUTYAIlUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aronuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OTEepallusiX, IEPeHoce
3HAaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIMH: B XOZ€ KOHTPOJIBHBIX MEPONPHUSTHA
JOMYCKAIOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
00y4aromuiCsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH OINEPUPOBAHUH 3HAHUAMHU U
YMEHHSIMH MPU X NIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaia) — o0yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTEeAbHO» (1 Oayn) — oOyuaromuiics He MOMKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAIUU, HE MOXKET I0Ka3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



