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T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO

noarotoBku 18.03.01 Xumudeckas rexnonorus (mpukaz Munoopuayku Poccun ot 07.08.2020 .
Ne 922)

Pabouas mporpamMMa paccMoTpeHa U 0100peHa Ha 3aceqanuu kadenpsl Metamtypruu u
xumuuecknx Texnonoruit  09.01.2024, mpoTtoxoi Ne 4

3aB. kadenpoit At A.C. XapueHKo

PaGouas nporpamma ogoOpena metoauueckoi komuccueit UMMuM

20.02.2024 r. mpotokoia Ne 4 — j/////)
pencenarens (2=~ ~ ~~_A.C.CaBuHOB

PaGouas nmporpamma cocraBicHa:
/
CT. ipenoaaBaTenb kapeapsl MuXT, o C.B.IOguna

J
Penensenrt:

noueHT kadeapsr JINTuM, kaHI. TeXH. HAYK /27777 H.B.Muxankuna

/




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




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
AHAIM3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI 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

Huctummuaa KosutonpaHas XuMHsS BXOJUT B 00S3aTENbHYIO YacTh Y4eOHOTO IUIaHA
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

YUCJIC:

— KoHTakTHas padora — 10,6 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHEayIUTOpHas — 2,6 akaJl. 4acoB;

— caMocTosTenbHast pabota — 124,7 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) s
KOHTaKTHas pabora E = dopma TeKyIero
=
B aKaJ. 9acax o Bun KOHTPOJISA
Pasnen/ Tema g| (waxan ) E B . P Kon
> & © | caMOCTOSTENbHON | YCIIEBAEMOCTH U
JIACITATIINHEL & g o . | kommerenmn
2 £ paboThl MIPOMEKYTOYHOH
nal. | mpakr. | 3 Q@ aTTecTALMH
Jlek. 5 I
3aH. | 3aH. | QO &
1. Pa3nen 1. OCHOBHBIE MOHATHS U
ornpeeNicHHs KOJJIOWHOW XUMUHU
Omnucanue
(pa3paboTka)
ajaropuT™Ma
1.1 TIIpeamer ¥  METOABI (nomg oBoi
XUMUH MOBEPXHOCTHBIX 05 05 10 Mosiem) VYcTHBIH onpoc OIIK-2.1,
SBICHUH ®W  JHCHEPCHBIX ' ' (cobecenoBanue) OIlK-2.2
cHCTeM BBITTOJTHEHHS
OIpeIeIEHHOTO
JICHCTBUS,
pelieHus 3a1a4un
Brimonnenue
1.2 JlucnepcHble CHCTEMBI. 3 paKTEIeCKEX Koncynpranum. OMNK-2.1
Knaccudukanust nucnepcHbBIX 0,5 15 CeMuHapcKoe )
¢ p ' pabor (pemeHue P OIlK-2.2
CHCTEM 3aHATHE.
3a/aq)
CaMoCTOATETHLHOE
u3yueHue y4eOHOH CemuHapckoe
1 HAYIHOU 3aHATHE.
1.3 Knaccudukauums 05 20 e }; o MpoBepka OIIK-2.1,
MOBEPXHOCTHBIX SBJICHUI ' PATYPEL POBEp OIlK-2.2
TloaroroBka k WHANBUAYAIbHBIX
CEMHHApPCKOMY, 3a1aHui
3aHATHIO
Wroro no pazneny 0,5 15 45
2. Pasmen 2. TloBepXHOCTHOE
HATSDKEHHE U aIcOpOIs
2.1 Onpenencuue aacopOuuu. .
pel ficopon IToaroroBka k VYerHbi onpoc
TToBepxHOCTHAsE aKTHBHOCTh
semects. Pacuer ocrosusix| 3 | 0.5 10 nabopatopHo- (cobecemoBanue); OIIK-2.1,
XapaKTeIﬁ;I/ICTI/IK ' MIPAKTHYECKOMY nabopaTopHbIe OIlK-2.2
3aHATHIO a00THI
MOBEPXHOCTHOTO CIIOS p




CaMocCTOosTeNbHOE
u3yucHHe y4eOHOMH

Y HAY9IHO
2.2 CwmauuBaHus, Koresus, JUTEPATYPbI
CemuHapckoe
aaresus. YpasHeHue ['u60ca. Iownck
N 3aHATHE
Nzotepmbl ajcopouuu. JTOTIOJTHUTENILHOU OIlK-2.1,
0,5 1 10 ITpoBepka
KanmmisApHasg KoHAeHcauus. nHdopManuy 1o OIIK-2.2
. MHIUBHAYaIbHBIX
VYpaBHenue Jlannaca. 3aJJaHHON TEME. N
3a7aHui
HonoobmeHHas ajcopOuus. Brimonnenune
MPAKTHIECKUX
pabot (pemeHue
3a/1ad).
HUroro no pazaeny 051 05 1 20
3. Pasmen 3. MonekynspHas
a1copOLus U3 pacTBOPOB
IloaroroBka k
3.1 OcoGenHoctu aacopOIUu L
nabopatopHo-
U3  KMIKUX  PacTBOPOB. N
. NPaKTUYECKOMY YcTHBIi onpoc
IIpumenenne YpaBHEHU
3aHATHIO. (cobecenoBanue); OIIK-2.1,
Jleurmropa u Tenpu s 051 05 10
Beimonnenue 1abopaTopHbIE OIIK-2.2
OIHACAHUSA azcopouuu
MPAaKTUIECKUX paboThI
MOBEPXHOCTHO-aKTUBHBIX
pabor (pemeHue
BEILIECTB U3 PAaCTBOPOB
3a/1ad).
IloaroroBka k
3.2 YpaBHeHue a
CEeMUHapCKOMY,
[umkoBcKoro. Cemunapckoe
NPaKTUYECKOMY
Omnpenenenue CTPOSHHUS 3aHATHE
aJCOpOLIMOHHOTO €Ot W 0,5 6 SAITHIO [IpoBepka OIK-2.1,
a3MepoB MOJIEKY l Boimonsenue WHIUBHUYaJIbHBIX OlK-2.2
p P Y pacyeTHo- AMBHILyam
TIOBEPXHOCTHO-aKTUBHBIX . 3agaHui
rpaguuecKoi
BEIIECTB
paboThI
HWroro no pazneny 0,5 1 16
4., Pazpen 4.  [IucnepcHble
CHCTEMBI M X CBOMCTBA
Brinmonnenue VerHbIl onpoc
4.1  DueKTpOKWHETHYECKHe 05 20 npakTuueckux | (cobecenoBaHue); OIIK-2.1,
CBOIiCcTBa ' pabot (pemeHue nabopaTopHbIE OIIK-2.2
3a/1ad). paboTsr
ITonck
JIOTIOJTHUTEIbHON
42 rH(OpMaLIH IO CemuHapckoe
) 3aJaHHOH TeMe 3aHSTHE
MonekynsipHo-KMHETHYECKHE 05 6 JIHO 60 MposenKa OIlK-2.1,
CBOMCTBA. ' AO0D, POBED OIIK-2.2
. OIlHCaHue, WUHUBUAAYaTbHBIX
OnTHueckre cBoiicTBa N
JKCIIePTHAS 3aaHui
OLIEHKa CaliTOB
Wurepuer
HWroro no pazaeny 1 26
5. Pazmen 5. VYcroituuBocTs
JIICHIEPCHBIX CHCTEM
Brimonnenue VYerHbi onpoc
5.1 CeaumeHTarus,
N npakTuieckux | (cobGecenoBaHue); OIIK-2.1,
CEeIMMEHTAIIMOHHBIN  aHaJIu3. 051 05 1,7
pabort (peueHue nabopaTopHbIe OIlK-2.2
OJNeKTPOIUTHAS KOAryJIsALHsl
3aj1a4). paboTbl
5.2 Cucrembl ¢ JXHIOKOH W
ra3006pasHoii CaMocrosTensHoe
CTIEDCHOHHOMN CPeo: 05 10 |#3yuenne yuebnoii| CemuHapckoe OIIK-2.1,
A p peron: ' U Hay4yHOMH 3aHATHE OIIK-2.2
CYCHCH3HH, 3MYJIbCHHU, TEHBI,
JUTEPATYPHI
a3p030JI1
Wroro no pazneny 051 05 0,5 17,7
Hrtoro 3a cemectp 2 2 4 (1247 9K3aMeH
Hroro no aucumruinie 2 2 4 124,7 DK3aMeH




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
METO0B 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, TOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI 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, GopMHpoBaHHE caMOpa3BUBaroLIEiics HHPOPMAIIMOHHO-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, JUCKYCCHsI 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 TNpe3eHTallMu — MPEJCTABICHHUE 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 TUTEpaTYypa:

1. Komnouanas xumust [DineKTpoHHBIH pecypc] : yuebnoe mocobue / E.C. PomaneHko,
H.H. ®panuesa, FO.A. besruna, E.B. Bonocosa. - CraBpomnoins: [laparpad, 2013. - 52 c. - Teker :
snekrponnsiid. - URL: https://new.znanium.com/catalog/product/514197

2. Ponun, B.B. ®usndeckas U KOJJIOUIHAS XUMUS [DJIEKTPOHHBINA 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. Maxotkuna E. C. Komtouano-aucrnepcusie cucteMsl ; npaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 sanekrpon. ont. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2363 . - TeKCT : 2IeKTPOHHBIH.

2. TromsauHa O. B. [ToBepXHOCTHBIC SBIICHUS U TUCIICPCHBIC CUCTEMBI | yaeOHOe ocodue
/ 3. B. ionbauna, C. I1. Kinoukosckuii ; MI'TY. - 2-e u3a. - MarauToropek : MI'TY, 2014. - 86 c.
. W1, Tabu1., rpad. - URL: https://host.megaprolib.net/MP0109/Download/MObject/641 .- ISBN
978-5-9967-0539-9. - Tekcr : HEMOCPEICTBECHHBIH.

B) MeToanyeckne yKazaHus:

1. KnoukoBckuii, C.II. Metoaudeckast pazpaboTka K 1a00OpaTOpHOMY MPAKTUKYMY IO
nucturuHaM  «KommougHass xumus», «[IoBepXHOCTHBIE SIBICHUS U JTUCTIEPCHBIE CHUCTEMBI»,
«Dusnueckas u koywtouaHas xumusi» [ C.I1. Kioukosckwii, O.B. J{ronpauna, M.B. Illyouna u mp.
— Marnutoropck: M31-Bo Marautoropck. roc. Texs. ya-ta um. I.JM1.Hocosa, 2006. — 46 c.

2. Maxotkuna E. C. Komouano-aucnepchsie cucteMs © npaktiukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 snektpos. ont. auck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . - TekcT : 271eKTpOHHBIH.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne noroBopa Cpok neiicTBUS JTUICH3UH
7Zip ¢B000IHO pacapocTpansemoe I10 0eCcCpOYHO
FAR Manager cB000HO pacnpocTpansemoe 110 0OeccpoyuHO
Bpaysep Yandex [cBoGommo pacnpocrpansemoe I10 OECCPOYHO
IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBanue kypca Ccpuika
HannonanpHas nH(POPMALMOHHO-aHAIUTHYECKAs URL:

cuctema — Poccuiickuii MHIIEKC HAy4HOTO IUTHUPOBAHUS

(PVIHLY) https://elibrary.ru/project risc.asp



https://new.znanium.com/catalog/product/514197
https://new.znanium.com/catalog/product/515033
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/641
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://elibrary.ru/project_risc.asp

Poccuiickas  T'ocynapcrennas  bubnmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnextpoHHsie pecypcbl Oubmuoreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ] ' '

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

1. YueGHble ayauTOpuM JUIsI TPOBENEHUS 3aHATHH JIGKIMOHHOTO THma. OCHalleHHE:
MynbTUMeIUHbBIE CPENICTBA XPAHEHUS, IEPEIaYH U MPpeACTaBIeHUS HH(OpMaLUn

2. YueOHble ayIuUTOPUHM JUIS TPOBEACHHUS JIaDOPATOPHBIX pabOT: XUMHYECKUE
naboparopun. OcHanienue: XHUMHUYECKHE pEakTUBbI, XUMHuUeckas mocyna, JlaGopaTopHbie
ycranoBku, Tabnuna «[lepuoanueckas cucreMa XHMHYECKUX AJIEMEHTOBY, [lakatel mo temam
paboueii mporpamMmmel.

3. YueOHble ayAUTOPUHU [UIS TPOBENEHHS MNPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJA M MPOMEKYTOYHON aTTeCTallHH.
OcHnaiuenue: Jlocka, MyJIbTUMEIUNHBIN IPOEKTOP, IKPAH.

4. TlomewmeHus JUIsl CaMOCTOSITEIbHOM paboTel  oOydaroumxcs. OcHauieHue:
[Tepconanbubie KoMIblOTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
3NEKTPOHHYIO0 UH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

5. Tlomemenne nmiusi XpaHEHHS € TPOPHIAKTHUECKOTO OOCITY)KHUBAaHHS y4eOHOTO
obopynoBanusi. OcHaienue:Illkadpl ans xpaHeHHs yueOHO-METOIUYECKOM JOKyMEHTaluH,
yu4eOHOro O0OpyIOBaHUS W Y4eOHO-HATVIATHBIX IMOCOOWH, WMHCTpyMEHTBI IUIsi pEeMOHTa
71a060paTOPHOTO 00OPYAOBAHHUS.


https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

IIpunoxenne 1

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucrmmnuae «KoyutonaHas XUMHS» MPETyCMOTpEHa ayJUTOpHas M BHEAYAMTOPHAsS
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynuropHas caMocCTosITeNnbHasi paboTa CTYIEHTOB NPEANoiIaraeT pereHne KOHTPOIbHBIX
3aj1a4 Ha MPAKTUYECKUX 3aHSITHUSX.

CamocrositenbHas pabora mo mucumiuimHe «Kommowpnas XuMus», HampaBiIeHHas Ha
yriryOJIeHUe U 3aKpeIyICHUE 3HAHUI CTYICHTA, Ha Pa3BUTHE NPAKTHUCCKUX YMECHUH, BKIIIOYACT B
ce0s cienyronme BU bl padoT:

- paboTa ¢ JEKIMOHHBIM MaTepUaJIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTENIBHYIO IIPOPA0OTKY;
- BBIIIOJTHEHUE JIOMAITHUX WHANBUIYATbHBIX 3a/[aHUH;

- HOATOTOBKA K KOJUIOKBHYMaM H J1a0OpaTOPHBIM paboTaM;

- IOJITOTOBKA K SK3aMEHY.

JlabopaTopHble padoThbI:
JlaboparopHas pabota Ne 1. «AncopOius paCTBOPEHHOT0 BEIlIeCTBA Ha TPaHHUIIe pa3zena
ha3 «KUIKOCTH — Ta3»»
Jlaboparopnas pabota Ne 2.«Dnextpodopes»

Bomnpocsl 11 caMoCcTOATEIbHOM Pa00ThI 00YyYAKOIIHUXCSH:
1. Bxian pycckux y4€HBIX B pa3BUTHE KOJUIOMIHOM XUMUU. 3HAYCHUE KOJUTOMIHOW XUMUH.
2. CocTaBUTb CXEMbI CTPOCHMSI MULIEILT KOJJIOUHBIX PACTBOPOB IO 3aJIaHHIO.
3. I'pyboauciepcHbIe CUCTEMBI. DMYIIBCHH, TIEHBI, CYCIICH3UH, a3P030Ju. METO/IbI MOTYICHHUS.
Y CcTONYMBOCTD, CTAOMIIN3AIUS U PA3pYLICHHE.
4. CBoiicTBa 301, CTPOEHHE YaCTHIL 30J151. Y CTOMUNBOCTD, KOATYJISIUS U CTa0MIU3aIMs 30J1€H.
5. Metobl onpesieneHns HOBEPXHOCTHOTO HATSKEHMSL.
6. BausiHue nucnepcHOCTH Ha (PU3HKO-XUMHUYECKHE MTPOLIECCHI.
7. OnTudeckue MeTo/Ibl ONpeAeIeHNs JUCTIEPCHOCTH.

IIpumepHoe nHAUBHAYANBbHOE NoMamHue 3aganue (U/13):
Pabora coctouT U3 4 TUNOB pacyeTHBIX 3a]au:

1) pacyeT OCHOBHBIX XapaKTEPUCTUK MOBEPXHOCTHOIO CJIOS, PA3JIMYHBIX MapaMeTpoB,
MMOCTOSTHHBIX BEJIWYMH M TTOKa3aTele CBOMCTB AUCTICPCHBIX CUCTEM.

2) pacueT aJIcOPOLIMOHHBIX PAaBHOBECUH B pa3IMYHBIX CUCTEMAX

3) pacder W MOCTPOCHHUE KPUBBIX CEAUMEHTAIMH W PaCTIpe/eTICHUsT JacTHI] 10 JTaHHBIM
CEIMMEHTALlMOHHOIO aHaJIn3a

4) cocraBnenue (HopMyIIbl MUTIEIUTBI 30J151.

3anaua 1.

AdpO30Jb PTYTH CKOHJIEHCHUPOBAJCS B BHJE OONBIION Kamimu oO0bemMoMm 3,5 oM.
Onpenenure, HACKOJIBKO YMEHBIIUIACH TOBEPXHOCTHAS DHEPTUS PTYTH, €CIU JUCTIEPCHOCTH
a’po3onisi  cocraBisa 10 MKM [loBepxHOCTHOE HATSHKEHUE PTYTH MPUMUTE PABHBIM
0,475 Jix/M°.

3anaua 2.

Hwxe npuBenensl nanHbie 00 aacopOIiMy mapoB BOABI MAKPOTIOPUCTHIM CHITUKATEIIEM MPH
KOMHATHOW TeMIIEpaType:

p-107, Ma 3,04 4,68 7,72 11,69 14,03 17,77

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




ITonb3ysce ypaBHeHHEM JIEHTMIOpA, OIIPENEIUTE IIPEAEIBHYI0 EMKOCTh CUJIMKATellsl.

3amaua 3.

[TocTpoHuTh CEAMMEHTAMOHHYIO KPHUBYIO, PACCUMTATh M IOCTPOMTH HMHTCTPAIBHYIO H
muddepeHIaTBFHYI0 KPUBBIE PaCIpe/IeIICHHsI 9aCTUIl BOPOHEKCKOW TIUHBI B BOJIE, MOJIB3YSChH
rpaduYecKUM METOJIOM 00paOOTKK KPUBOH CEIMMEHTALIHH.

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; BsS3kocTh M| = 1-10°® [Ta-c; IUIOTHOCTH TJIMHBI P = 2,72:10°
KF/M3; IJIOTHOCTh  TUCIIEPCUOHHOM CPEIbI Po = 1-10° kr/vC.

3amaua 4.

CocraBpre popmyny murnemibl 3058 CaSO4, MOTYYEHHOTO MYyTEM CMEIIMBAHUS ABYX
pactBopoB: CaCl, ¢ xonmentparueir 0,002 MmonbdkB/1 o0beMoM 9 M u  Aly(SO4); C
koHueHtpanuei 0,01 monb3kB/1 06beMoM 30 M1

Tembl NPpAKTHYECKHUX 3AHATHIL:

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

2. AncopOLMOHHBIE SIBIICHUS Ha Pa3IMYHbIX TpaHULaX paszzena (as. AxcopOuus Ha rpaHuLe
TBEPJIOE TeN0-Ta3. AICOpOIHS Ha TPAHULIE KUIKOCTh-Ta3. AJicopOuus U3 pacTBOPOB.

3. DNEKTPOKMHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM. DJIEKTPOKUHETUYECKHUE SBJICHUS:
CoBpemennbie npesacraBieHus o crpoenun JIC. CtpoeHHe KOJUIOWIHBIX MuUlleul. BrusiHue
uHANGEepeHTHBIX W HEeUHAU(P(PEPEHTHBIX 3JIEKTPOJIUTOB HA BEJIWYMHBI JIEKTPHUECKOTO,
AIIEKTPOKUHETHYECKOTO U MoTeHImaia auddy3Horo cios. SIBieHne nepe3apsakyd KOJIOUIHBIX
gactull. M3o0anexkTpuueckoe cocrtosiHue. M3MmepeHue sIeKTPOKMHETHYECKOro IOTEHIUala W3
ABJIEHUH 371eKTpodopesa u 3aeKkTpoocMoca. YpaBHeHHs [ enbmroibia — CMOTyXOBCKOTO.

4. CenuMeHTanus, CEIMMEHTALIMOHHBIN aHaNU3. AHAIN3 KPUBBIX CEANMEHTALUH.

5. CucteMbl ¢ XUAKOW JUCIIEPCUOHHOM cpefoi. XapaKTepuCTHKa OCHOBHBIX JHCHEPCHBIX
cucteMm. CycneH3uu, 304, IIEHbI, IACTHI, SMYJIbCUH.






IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

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

Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

OIIK-2 CriocobeH ncnobp30BaTh MaTeMaTuieckue, u3ndeckue, (GPU3NKO-XUMHUECKUE, XUMHUUECKHUE METO/IbI ISl PeIeHUs 33129 MPo(heCcCHOHAIbHON

ACATCIIBHOCTH

OIIK-2.1

Hcnonb3yeT MaTeMaTH4ecKue,
busznueckue, PU3NKo-XUMUIECKUE,
XUMHYECKHE METOJIBI IJISl PEIICHHS 33124
npodeccuoHaNbHOM AeSITETbHOCTH

w

[lepeueHp TeOpeTUUECKUX BOIPOCOB K IK3aMEHY:
HazoBure BaxHeilmve Npu3HAKU OOBEKTOB, H3YYa€MbIX KOJUIOMTHOW XUMHEH.
[TpuBeauTe TIPUMEPHI THITUYHBIX TUCTICPCHBIX CHCTEM.
Uro Takoe MOBEPXHOCTHOE HATHKEHUE, B KAKUX €IUHUIAX OHO u3Mepsiercsi? Y
KaKoM XKHJIKOCTH OHO O0JIbIIIe — BOABI WU OeH3051a? OTBET MOTUBUPYHTE.
Uro Takoe aare3us u cMaynBaHue? UTo Takoe KpaeBoil yroia cMauyuBaHus?
Kak BbI 00BsICHHUTE, UTO BOJIa PACTEKACTCS 10 YHCTON ITOBEPXHOCTH CTEKJIIA, & €CITH TY
K€ TMOBEPXHOCTh MOKPHITH TOHYANIIEH MICHKOM )KUpa WIH YIIeBOJ0pOa, TO BOJA
Ha TaKoM MOBEPXHOCTU coOupaeTcs B Karin?
Kakyro moBepxHOCTh Ha3bIBatOT ruApodooHoii? Kakyro ruapodunbnoii? [Ipuseaure
npumepbl. Kak ruapogoOHyI0 MOBEPXHOCTh MPEBPATUTh B TUAPOGWIBHYIO U
Hao6opot? [Ipumepsr.
Uto Takoe ¢rnoramms? Ha yem onHa ocHoBaHa? IloscHHUTE Ha W3BECTHBIX BaM
npuMepax.
Uro Takoe KanmwulisipHas KoHJeHcanuss? MoryT nu mapel, Hampumep, BOJBI
CKOHJIEHCUPOBATbCS B JKUJIKOCTh, €CJIM JABJICHUE €€ MapOB MEHbIIE JaBICHUS
HACBILIEHHOTO Tapa, MPUBEACHHOIO B CIPAaBOYHUKE IPH JaHHOW TeMmmeparype?
OTBeT nosicHUTE.
Uro takoe amcopbumsi, ancopOent, aacopOat? [IpuBenure mpumMepsl TOTO SBICHUS,
C KOTOPBIMU BbI CTAIKUBAJIKCH B OBITY.
Kaxkyro agcop6muto HazpiBatoT MOHOMOJEK Y IsipHOM? Kakyro monmumonexynsproi? K
KaKkoMy BHUJIY afcopOlMM OTHOCUTCS ypaBHEHHE JIPHTMIOpa, TOSCHHUTE CMBICIT




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

10.

11.

12.

13.

14.
15.

16.

17.

18.

BXOJAIIMX B HETO BEJIIMYUH:

KC
A=4,"%
1+xc
[TosicauTe CMBICT BEIWYMH, BXOASIIMX B (QyHIAMEHTAILHOE aAcopOLMOHHOE
ypaBHeHue ['nb0ca:

[=—¢ do
RT dc

Kakyto Benn4nHy Ha3bIBaIOT MOBEPXHOCTHON aKTUBHOCTHIO?
Kak BbI 00BSICHHTE, YTO TOBEPXHOCTHAs AKTUBHOCTH BaJICPbSHOBOH KHCIOTHI
(C4HoCOOH) npumepno B 10 pa3 Boite, yem nponuoHosoit (Co2HsCOOH)?
[TosicHuTe cMmbIcH Benn4uH, BXoaauux B ypaBHeHue bOT. Kak o sTomy ypaBHeHHIO
paccuuTarh yAEIbHYIO HOBEPXHOCTH ajcopOeHTa?

e 14fc>€225
A-Ep)1+(c-)P]

Uro Takoe MOHHBIM 00MEH M MOHOOOMeHHbIe aacopOeHThl? [IpuBeaute nmpumepsl
MPUPOJHBIX U UCKYCCTBEHHBIX HOHOOOMEHHHKOB.

Kak ¢ moMoms10 HOHOOOMEHHHKOB YCTPAHUTH JKECTKOCTh TIPUPOTHOM BOJIBI?

UYro takoe xpomarorpacus? Ha yem ocHoBaHa M rae ucnoib3yercs? IlpuBeante
TIPUMEPEI.

Uro Takoe OpOYHOBCKOE IBI)KEHHE, YeM OHO OOYyCIOBIEHO? MOXXHO T €ro
HAGITIOATh B JMCIEPCHBIX CHCTEMAX C pasMepaMd 4acTwil mopsaka 10— 10 m?
OTBeT NOSACHUTS.

B uem cyTb cennmMenTanmonHoro ananuza? C kakoil 1enbto ero ocyiectsisor? Kak
OOBIYHO MPEICTABIAET Pe3yJbTaThl 3TOTO aHATU3a?

Uto Takoe cemuMeHTanMOHHO — auddy3rnoHHOe paBHOBecHe? MOXKET 1M OHO
YCTAHOBUTKCS B rpyboaucnepcHbIx cuctemax? [Touemy?




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

19.

20.

21.

22.

23.

24,
25.
26.
217.

28.

29.

30.

31.

Uto Takoe JBOMHOM 3JIEKTpUYECKHU cioi? KakoBbl THUIHUYHBIE MEXAHU3MbI €T0
BO3HUKHOBEHHUSI? OTBET MOSICHUTD.

UTo MOHMMAIOT MO TOJIMHOMW TUIOTHON M muddy3Hon vactu [IDC? Ypenuuurcs
WM yMeHbIHUTCS TommuHa auddy3Hod wyactm JOC npu  yBenmueHUU
KOHLEHTPALIUHU 3JIEKTPoJIuTa B pacTBope? OTBET MOSCHUTS.

Uro Takoe 3neKTpoKunHeTH4eckuil nmoreHuuan? KakoBa ero cBsi3b €O CKOPOCTBIO
MepeMeleHHs YaCcTHUll pu AeKTpodopese?

Kakue ocHOBHbBIE ONTHYECKUE SIBJIEHMS HA0JII01al0TCS IPU MaJICHUN Jiyya CBETa Ha
oucriepcHyro cucremy? Uro Takoe cBeTopaccesHHe, OT KaKUX IapaMeTpoB OHO
3aBUCUT?

Kak o0OBSCHUTH, YTO B MPOXOIALIEM CBeTe «Oenbie» 301U HEPEIKO HUMEIOT
KpacHOBATHIN OTTEHOK, a P OOKOBOM HAO0JII0IEHUH (IT0 OTHOIICHUIO K HICTOUHUKY
CBETa) CUHEBATHI?

Uro takoe Hedenomerpus u TypOuanmerpus? C Kakoi 1enb0 OHH UCTIONB3YIOTCS ?

UTOo MOHUMAIOT MOJI KHHETUYECKOM M arperaTiBHON YCTONYHMBOCTBIO THCIEPCHBIX
cucrem? CoueTaroTcst 11 00a 3TH KauecTBa y TMO(OOHBIX cucteM? OTBET MOSICHUTb.
C kaxoil 1enpto npu APOOJICHUH W U3MENbUYEHUN MHOTHX MAaTepHalioB JOOABISIOT
pactBopsl [TAB?

Uro Takoe koarymsmusa? KakoB B oOmmx deprax MeXaHH3M dJIEKTPOIUTHOM
KOAryJisiium?

Uro Ha3bIBAIOT NMpsiMON 3Mynbeueil? Uto Ha3biBalOT 0OpaTHOM sMynbcueit? Kakue
BEIIECTBA HA3bIBAIOT AMYyJbraropamMu M jAesMynbratopamu? KakoB MexaHusm ux
nencTBus’?

Urto Ttakoe mnuoduibHas aucnepcHas cuctema? Yem oOHa NTPUHIMIHAIBHO
oTnu4aeTcs OT JMOPoOHON? MOXKHO JIM CUMTATh CHUCTEMY COCTOSIIYI0 U3 ¢a3z A
(nammpumep, Boaa) u B (Hampumep, Macio) muoduiIbHOM, eclii Mex(pa3zHoe HaTSKEHNE
coctapisieT 15 mJIx?

HazoBute Heckonbko oOnacteil mnpaktudeckoro mnpumeHenus IIAB. VYkaxure
MEXaHU3M UX JIEHCTBUS B COOTBETCTBYIOLIUX CIIydasix.

[IpuBenuTe MpuMeEpHI MPAKTUYECKOTO UCTIOIL30BAHMS CYCIICH3UH U TICH.




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

32. IlpuBenute npUMepbl MPAKTHUECKOTO UCIIOIb30BAHUS a3P0O30JIel U MacT.
33. Uro Ha3bIBaIOT HEIOTOHOBCKOM KUAKOCTBIO? [losicHUTE, MOUeMy CHCTEMBI C BEICOKOM

KOHIIEHTpaLuei qucnepcHoil Gpas3bl OTHOCATCS K HEHbIOTOHOBCKHM KHJKOCTSIM?

34. B uem pasznuuue NOHATHI: KOAryIALMOHHAs CTPYKTYpa M KOHICHCAI[MOHHO —

KpUCTAJNIN3alMOHHAas cTpyKTypa? [losicHuTe Ha U3BECTHBIX BaM IIpUMeEpax.

TeMbl IPaKTUYECKUX 3aHATHMN:

1. IToHATHE O AUCHIEPCHBIX U KOJIOUAHBIX cucTeMax. Kiaccuukanum qucrnepeHbix
cucteM. MeToapl  IMOJNy4E€HHUs  JUCHEPCHBIX  CUCTEM:  JUCHEPralioOHHbIE U
KOHJICHCALIMOHHBIE, METOJ IENTU3alUHA. METObI OUNCTKU JUCIIEPCHBIX CUCTEM.

2. AncopOLoHHBIE SBJICHHS Ha pa3IMYHBIX TPaHUIAX paszaena ¢a3. AjcopOouus Ha
rpaHulle TBEpAOE Teno-ra3. AncopOuus Ha IpaHUIE KUAKOCTb-Tra3. AncopOuus u3
pacTBOpOB.

3. DIJIEKTPOKMHETHYECKHE CBOWCTBA JUCIEPCHBIX CHUCTEM. DJIEKTPOKUHETHUYECKHE
sBieHusi: CoBpemeHHbIe mpesncTaBiieHus o crpoeHuu [ID2C. CrpoeHue KOJUIOMIHBIX
munemt. Bausaue wunnudpdepeHTHHIX U HEUHAM(DPEPEHTHBIX 3JIEKTPOJUTOB Ha
BEJIMYHHBI AJIEKTPUYECKOT0, FIEKTPOKUHETUYECKOT0 U MoTeHIrana Juddy3HOro ciosl.
SIBneHue nepesapsaaKu KOJUIOMIHBIX yacTull. M3oanekTpuyeckoe cocrosinue. Msmepenue
ANEKTPOKMHETUYECKOTO MOTEHIMala M3 SIBICHUN 3JeKTpodopesa U 3JIeKTpoocMoca.
VYpasuenus ['ensmroinbna — CMOITYyXOBCKOTO.

4. CenuMeHTaUsl, CEAUMEHTAIIMOHHBIN aHANNU3. AHAJIN3 KPUBBIX CEAMMEHTAIUH.

5. Cucrembl C JKUAKOM JUCIEPCUOHHOM cpenod. XapaKTepUCTHKAa OCHOBHBIX
nucnepcHbIx cucteM. CycrieH3uu, 30514, IEHbI, TaCThl, IMYJIbCHHU.
3a1auM JUIsl CaMOCTOSATEIBHOTO PEILICHUS:
3agaua 1. Omnpenenuts YyAEIbHYI0 IOBEPXHOCTh AKTUBUPOBAHHOTO YIUIA, €CIH
MakcuManbHas aacopOuus [, aMHMHONA paBHA 2,20-10'3 MOJIB/MZ, a TJIomajib,

3aHMMaeMasi MOJIEKYJIOH CITMPTA TIPH HACKIMEHHH, 90 =30" 1070 M2
3agaya 2. ApjcopOmust BoJAOpoJa Ha JKEJNE3HOM KaTajlu3aTope IpH HACHIIECHUU
I, = 60ca® /1002.  Sp=5,0- 102 MZ/MoneKyna Ho.
Onpenenutsd yieabHy0 MOBEPXHOCTH aJICOPOEHTA.
3agaya 3. B TalGnuue npuBeneHbl 3HAUYEHUS MOBEPXHOCTHOTO HATSDKEHUS paciijiaBa
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Kemesza npu 1600°C ¢ noGaBkamu ce DBI.
[S], am% | 0 0,03 | 0,07 | 0,20 | 0,20 | 0,30 | 0,40

1690 | 1610 | 154 | 1400 | 1310 | 1220
o,'M,ZZJQz@?D 0

Ornpenenutsb acopOLUIO Cephbl Ha MOBEPXHOCTH pacIljiaBa.
[TocTpouTs U30TEPMY aACOPOLIMHU CEPBI.
Omnpenenuth BeIMUUHY NpeAeTbHON aacopOuuu [ .
OnpenenuTs MI0IAb TOBEPXHOCTH, IPUXOASALIYIOCS HA ATOM CEpBI.
TecroBble 3a1aHUs 110 TUCIUILTIHE:
TECT Nel

1.Pazmep KOJUIOMIHBIX YaCTHI] COCTABIIACT (M):

1)102-10%2) 10*-10° 3) 107-10° 4) 10%-10™

2.0co0ble CBOMCTBA JUCIIEPCHBIX CUCTEM OOYCIIOBJICHBI:

1) ManbIM pa3MepoM YacTHIl ¥ 00JIBIION Mex(a3HON MOBEPXHOCTHIO;

2) MajbIM pa3MEpPOM YaCTHUI U MaJIOW MeX(a3HOI MOBEPXHOCTBIO;

3) 60aBIIUM pa3MepOM YaCTHUIl U O0NbII0N Mex(da3HOH MOBEPXHOCTHIO;

4) GONBIIUM pa3MEPOM YaCTHI] U MAION Mex(a3HOU MOBEPXHOCTHIO.

3. Ilpu xnaccupukanMu TUCIEPCHBIX CUCTEM [0 arperaTHOMy COCTOSHHIO
aucnepcHoi ¢asbl (A.¢.) U AUCIIEPCUOHHOM Cpefbl (J1.C) B adpo30JsiX B KayecTBe J.C.
BBICTYTIAET:

1) ras.

2) KHUAKOCTb.

3) TBepI0€ BEIIECTBO.

4) nna3zma.

4.KonnouaHble CHUCTEMbl B KOTOPBIX pPacTBOPUTENb(BOJA) B3aMMOICHCTBYET ¢
KOJIJIOWTHBIMH YaCTULIAMHU:

1) runpoduibHEIE;

2) ruapodoOHbIE;

3) rerepouibHbIE;
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4) rpy0oaucTiepCcHbIE

5. KonnouiHple CUCTEMBI MOTYT OBITh ITOJIYYEHBI CIEAYIOLMMH METOAAMMU:
1) KoHAeHCaen WK JUCTIEPIrUPOBAHUEM.

2) HeHTpanu3aluuen Wik 3aMeICHUEM.

3) nonumop(dHOTO MpeBpaIiecHusl.

4) noHHOro oOMeHa.

6.Monbl, 1ocTpanBaIie KPUCTAIUITMUECKYIO PELIETKY si/ipa, Ha3bIBAIOTCS:
1) noTeHuMaIONpPeAESIOUMMI HOHAMHU.

2) NIPOTUBOMOHAMHU.

3) ancopOIIMOHHBIMU HOHAMH.

4) cBOOOTHBIMU HOHAMHU.

7. KakoBa CTpykTypa MHIEUIBl KOJUIOWJHOIO pPAacTBOpa, OOpa3oBaHHOIO

00aBJIEHUEM K

AgNO3 u3osiTka KCI:

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

2) {m[AgCI]xK+}xK+;

3) {M[AgCI] nCl—(n — x)K+}—x xK+;

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

8. MouiekynsipHO-KUHETHYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM O0YCIIOBIIEHBI:
1) XaOTUYEeCKUM JIBU’KEHUEM YaCTHII.

2) 3aTyXarolUM BO BPEMEHH JIBUKEHUEM.

3) cTporo ymnopsiIOYHBIM IBHYKCHHUEM YaCTHII.

4) paBHOYCKOPEHHBIM JIBUKEHHUEM.

9. Ecnu monepedHslid pa3Mep YacTHIl TUCIEPCHON (pa3bl MEHbINE UIMHBI BOJHBI

CB€Ta, TO Ha6J'IIO,Z[aCTCSI .

1) paccesHue cBeTa.

2) NpeIoMIIEHNE CBETA.

3) oTpakeHHE CBETA.

4) mpoxoKIeHNE CBETa

10. SIBnenHue mepeMemeHus TUCTIIEPCHON Cpeabl Yepe3 HEMOABUKHYIO MOPUCTYIO
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MEePEeropoIKy Mo AEMCTBUEM BHEUTHETO 3JIEKTPHUUECKOrO MOJIsi HA3bIBACTCS:
1) anexkTpoocMocoMm.
2) yIbTPaMHKPOCKOTTHEH.
3) HedenomeTpueH.
4) TypOunumeTpuei.

OIIK-2.2

Bri6upaer maremarmdeckue, (Gu3HUECKHE,
(UBUKO-XUMHYECKUE, XUMHUECKUE METO IbI
JUIA pelIeHUs] 3a1av MpoQecCHOHaTbHON
JESTSIIbHOCTH

[IpumepHbIe paKkTUYeCKUe 3aAaHUs IS SK3aMeHa:
3agauya 1. B tabnuile npuBeACHBI 3HAYCHUS aICOPOIIMU BUCMYTA HA MTOBEPXHOCTH

pacruiasa In-Bi mpu 1000 °C.

[Bi], at.% 0 [5 |7 |10 [15 [20 |25

751 Ov YA 20 |35 |41 55 |55 |55
[ ]

1. ITocTpouts U30TEPMy a1COPOIIMH BUCMYTA.
2. OnpenenuTs BENUYMHY NpenenbHoi agcopOruu .
3. OnpenenuTs MI0LAAb IOBEPXHOCTH, IPUXOIALIYIOCS HA aTOM BUCMYTA.

3apaya 2. B Ttalnuie npuBeneHbl 3HAYEHUS TOBEPXHOCTHOTO HATSDKEHMSI BOJIHBIX
pacTBOpPOB IPOMNAHOJIA IIPU 25°C. Konnenrpaimusa mnpomanona  Cppon  BBIpaXkKEHa
MOJIIPHOCTBIO.

Chrpoms 0 0102|0304 |06 110
MOJIB/TI
oM ﬂd&vﬁ 2 |62 |54 |48 |44 |38 |35

1.0npenenuTs aacopOIUIO CIUPTA HA TTIOBEPXHOCTH PpacTBOpa.

2.ITocTpouTh U30TEPMY AICOPOLINU CITUPTA.

3.0npenenuTs BEIUYHHY MPEATbHON aacopOruu [ .

4.0npenenuTh MI01a b HOBEPXHOCTH, MPUXOISIIYIOCS Ha MOJIEKYIY IPOMAHOA.
3apaya 3. B Ttabnuie npuBeAcHBI 3HAUEHUS TMOBEPXHOCTHOTO HATSHKEHUS BOIHBIX
pacTBOpPOB AaMUHOHOJA NIPHU 25°C. KoHuentpanus amuHona Cavnn  BBIp@XKEHA
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MOJIAIPHOCTBIO.

Carins 0 0,02 | 0,04 | 0,06 | 0,08 | 0,10 | 0,15
MOJIB/T

oA T Adf? |02 |54 48[4 3 |5

1.0npenenuTs aacopOIUIO CIIUPTA HA TIOBEPXHOCTH pacTBOpa.
2.IloctpouTh U30TEPMY aaCOPOIIMU CIIUPTA.
3.0mpenenuTs BEIUYUHY TIpeenbHON aacopOuuu [,
4.0npenenuTh MII0IIAIb TOBEPXHOCTH, MPUXOASIIYIOCS Ha MOJIEKYJTy aMUHOJIA.
3agaua 4. Vcnonb3ys ypaBHeHue JIsHrMIOpa, HAMTH BEeNHUMHY aAcopOLUU a30Ta

Ha IeoJuTe Ipu paBHOBecHOM naBieHun 359 [la, ecimu 7=3361.0 /i, a
koncranta K=0,156.

3amaya S. YjenpHas MOBEPXHOCTh aKTUBUPOBAHHOIrO yriisg paBHa 400 M/
[InotHOCTH 3THNOBOTO cnuprta npu temmneparype 293 K pasna 789,5 kr/m°. Haiitu
MaKCUMaJIbHOE KOJIMUYECTBO 3THJIOBOTO CITUPTA, KOTOPOE MOXKET ObITh a1IcOpOMpoBaHo 1 r
yIis pu 3Toi Temmneparype. [IpuHATh, 4To CIUPT aacOpOUpPYyETCss MOHOMOJIEKYIISIPHBIM
CIIOEM.

3agaua 6. VielnbHas IOBEPXHOCTh AKTHBHPOBAHHOrO yriisi pasHa 400 wM2/r.
[TnotHOCTH XMOpOdopmMa mpu Temneparype 293 K paBna 1489 kr/m°. Haittu
MaKCHMaJIbHOE KOJIMYECTBO XJI0pOPopMa, KOTOPOE MOXKET OBITh aIcOpOUPOBaHO 1 T yriast
npu 3Toil Temneparype. IIpuHaTh, 4T0 XJ10poPOpPM aaCOPOHPYETCS MOHOMOJIEKYIIIPHBIM
CIIOEM.

3agaya 7. VYienbHas NOBEPXHOCTb AaKTHBHpPOBaHHOro yrist pasHa 400 M2/
[InotHOCTH MeTHIIOBOTO cripra npu temmneparype 293 K pasna 800 kr/v°. Haiitu
MaKCUMaJIbHOE KOJIMYECTBO METHIIOBOTO CITUPTA, KOTOPOE MOXKET OBITH a7IcCOPOMPOBaHO |
r yris npu  3ToM  Temmneparype. [lpuHsATh, dYTO CcHOUpPT  ajxcopOupyeTcs
MOHOMOJIEKYJISIPHBIM CIIOEM.
[IpumepHBbIe pakTUUYECKHE 3a1aHus I SK3aMeHa:
CTpouTh H30TEpMy NOBEPXHOCTHOTO HATSDKEHUS] M ONpeAessTh  IrpaduyecKu
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MOBEPXHOCTHYIO aKTHUBHOCTh. OOBSICHATH XapaKTep pa3jiMyHbIX H30TEPM aJCcOpOLHUU.
OmnpenensaTe pa3Mep KOJUTOUTHBIX YACTULl UCXO/AS U3 ONTHYECKUX CBOMCTB KOJIJIOUIHBIX
cucreM. CocTaBIsATh (GOPMYITBI MHILIEIUT. PaccunThiBaTh mopor koarymsinuu. OnpenensTh
MEXaHU3M KOATyJISIIHH.
Hanucats pOpMyITbl MUTIEIIT CISIYFOIIUX 30JICH:
a) 307151 kapbonara 6apust BaCO3, cTabUIM3upOBAaHHOTO XJIOPUAOM Oapus;
0) 301 cynbduaa ceunia PbS, crabumn3upoBaHHOTO CyIb()UI0OM HATPHS,
B) 301151 Opomuia cepedpa AgBr, cTabnn3upoBaHHOTO HUTPATOM cepelpa;
r) 30715 ruapokcua xenesa Fe(OH)s, crabunusuposannoro Fe(NO3)s;
1) 30151 xsopuna ceuHia PbCly, crabunmnsupoBaHHOTro XJIOpHIOM Kaus;
e) 30115 cynbdata Oapust BaSO,, cTrabunuznpoBaHHOTO CyIb(haTOM Kallus.
[TpumepHoe 3amanue I pacdyeTa pacueTHO- rpadudeckoi paboThI:
Bomnpock! [1st caMOCTOSATENBHOM paboThl 00YyYaIOIIHXCS:
1. Bknang pycckux y4€HBIX B pa3BUTHE KOJUIOMIHOM XUMHM. 3HAUEHHE KOJIJIOMJIHOM
XUMUH.
2. CocTaBUTh CXEMBI CTPOSHHS MUIIEIIJT KOJUTOMTHBIX PACTBOPOB I10 3a/IaHUIO.
3. I'pyboaucnepcHble CHUCTEMBbl. OMYJIbCHUHU, TEHBI, CYCHEH3MH, a’po30iu. MeToabl
MOJTy4YEHUs. Y CTOMYUBOCTD, CTAOMIN3ALINS U Pa3pyIICHUE.
4. CBoiicTBa 30J1€ii, CTpOEHUE YacTHUI] 30J151. Y CTOMUMBOCTD, KOATYJISALUSA U CTA0MIIN3aIUs
30JIEH.
5. Merobl onpeseneHns HOBEPXHOCTHOTO HATSKEHHUS.
6. BiusiHMEe mUCTIepCHOCTH Ha (PU3UKO-XUMHUYECKHIE MTPOIECCHI.
7. OnTryeckre MeTOAbl ONPEAEICHHS JUCTIEPCHOCTH.
@opMynHMpoOBKa 3aJaHus

VYcTaHOBUTh, KaKMM U3 aJCOPOLMOHHBIX YypaBHeHHM - @pelHainxa uiIu
JI>HrMIopa, ONUCHIBAETCS MPOIIECC aCOPOIIMH HEKOTOPO KUCTIOTHI. MI3BeCcTHO, 4TO Mpu
agcop6Oruu u3 200 MJ1 BOJHOTO pacTBOpa ATOW KUCIOTH Ha 4T aKTUBUPOBAHHOTO YTJIsS
KOHUEHTpALHs KUCIOThl YMEHBIIAETCSA, B 3aBUCHUMOCTH OT HMCXOIAHOW KOHILIEHTpalUH
(Coi), no 3Hauenudd C;. HailTm KOHCTaHTHI B YCTaHOBJIEHHOM Bamu ypaBHeHUU
ajcopOIMK, a TaKKe PaBHOBECHYIO KOHIEHTparuio pactBopa (Cs) mpu TOU xKe
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WHJUKATOpa

TeMIIepaType, ecili HCXOHAS KOHIEHTpawust KHcIoThl 6bita CU = ... MoIB/M°, a Macca
ajcopOeHTa 4r.
I/ICXOIIHBIC JaHHBIC AJIA UCCICJOBAaHUA

< HcxonHast KOHIEHTpaIys Konnentpanus nocne agcopounu  Cj -
& % & E C°, mons/mm® MOJTB/IM° - &
g | 28| A % C’% c’ G G Cs Cq D &
T&|Tg S
& =
1 2 3 4 5 6 7 8 9 10 11
1 1 0,10 0,20 0,30 0,40 0,074 0,157 0,244 0,335 0,05




0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMHU, NMOKa3aTeJld M KPUTePHH
OLICHUBAHUS:

[Ipomexyrounas arrecranusi 1o gucuumuinHe «KommoupHas XuMus» — BKIIOYaeT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YUaAIOIIMMUCS 3HAHUMN, U
MPAKTUYECKUE 3aJjaHMsl, BBISBIIAIONIME CTENEeHb COOPMUPOBAHHOCTH YMEHUN U BJaJICHUM,
IpOBOIUTCA B (hopMe dK3aMeHa U B (hOpME BBHITIOTHEHHUS U 3aIIUTHl HHAUBUIYaJIbHOTO 331aHUSI.

DK3aMeH 10 JaHHOW TUCHMIUIMHE MPOBOAUTCSA B YCTHOM (opMe MO SK3aMEHAIMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OIHO IMPAKTUYECKOE
3aJlaHue.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 0aiioB) — 00y4aronuiicss 1EMOHCTPUPYET BBHICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIyOOKOe 3HaHuE
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIEepUpyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX OBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aronuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHHUS MIPH aHATUTHYECKUX OTEepalusiX, epeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouiuiicss JeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOMYCKAlOTCA OIIUOKM, MPOSBISETCS OTCYTCTBHE OTHIEIbHBIX 3HAHWUN, YMEHUH, HABBIKOB,
00y4aromuNCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS] TPU OINEPUPOBAHUM 3HAHUAMHU U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaiia) — 00yJyarouuiicss JEMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, TOMYCKaeT CYIIECTBEHHbIC OIIMOKH, HE MOKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILIEHKY «HEYAO0BJIeTBOPHUTEeAbHO» (1 Oayur) — oOyyaromuiicss HE MOXET IMOKa3aTh
3HaHUSI HA YPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAlMK, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.





