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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapsl MeTaTyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl MeTanmypriuu U XUMHUECKUX TEXHOJIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUsI UCHUIUIUHBI (MoayIst) «KosongHas XuMus» SBISIOTCS: 1aTh
oOyuarolemycs 6a30Bble 3HAHUSI 10 OCHOBaM (PU3UKO-XUMHUYECKUX MPOLIECCOB,
MIPOTEKAIOIIMX B CUCTEMaX C BHICOKOPAa3BUTOM Mex(da3HOM IpaHUIIel pa3ena, 4To
o0ecnevnuT NOHUMaHNue (HPU3UKO-XUMUUECKON CYITHOCTH SIBJICHHM, HAOII0IAl0LTUXCS B
MIPUPO/IEC U TEXHUKE MPH PEIICHUU CTaHIApPTHBIX 3a/1a4 U Mpo0JeM B X0/
npodeccuoHaNbHOM e TEIbHOCTH, TO3BOJIUT aHAIU3UPOBATH BO3MOXKHOCTD MTPOTEKAHUS
MIPOLIECCOB B PA3JIMYHBIX JUCIEPCHBIX CUCTEMAaX, C(POPMHUPYET HABBIKU TEOPETHUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEI0OBAaHMS, HAYYUT IPOrHO3UPOBATh BPEMEHHOM X0/1 POIIECCOB B
MOI0OHBIX CUCTEMAX, a TAKXKE MPEIBUIETh UX KOHEUHBIH pe3ynbTarT.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa KoimougHas XMMUsL BXOJUT B 0053aTENBHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jnst u3ydeHus: AUCHUIUIMHBI HEOOXOAMMBI 3HAHUs (YMEHHUS, BIaICHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTUH/ MPAKTUK:

OO0mias 1 HeoOpraHu4ecKas XUMUs

Hctopusa xumMum 1 XuMHUYECKON TEXHOJIOTUH

BBenenue B HarnpaBiieHUE

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC MTPU U3YUCHUH JAHHOWU JTUCIUILTAHBI
OyayT HEOOXOIUMBI JJIsT U3YICHUS TUCITUILIAH/TIPAKTHK:

XUMHS, MUHEPATIOTHS U TeTporpadus

N3Bneuenne u nepepaboTka XUMUUECKHUX MPOJTYKTOB KOKCOBAHUS

Teopernueckre OCHOBbI XUMHUYECKOW TEXHOJIOTMH TOILJIMBA U YTIEPOIHBIX
MaTepuajioB

XuMHU€ecKasi TEXHOJIOTHSI TOILJIMBA U YTIEPOJHBIX MATEpUaAJIOB

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHust

B pe3ynbrare ocBoeHus AUCHUIIINHBL (Moayis) «KommonnHas XumMus»
oOyuJarouiics 10JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-2 CniocobeH ucnoib30BaTh MaTeMaTH4eCcKue, (u3ndeckre, GU3nKo-XxuMUIECKUe,
XUMHYECKHE METOJIBI JUIsl PEIICHUS 3a]1a4 MPo(eCCHOHAIBHOMN eI TeTbHOCTH

OIlK-2.1 Hcnonp3yeT MareMaTudeckue, pusndeckue, (GpU3NKO-XUMUYECKHE,
XUMHUYECKHE METO/IbI ISl pelIeHUs 3a/1a4 MPoPeCcCHOHAIbHON
JIeSITEJIbBHOCTH

OIIK-2.2 Boi6upaer maremaruyeckue, puzndeckue, (QpU3NKO-XUMUYECKUE,

XUMHUYECKHE METOJIBI JJISl peIIeHUs 3a/1a4 TPoPEeCCHOHATIBHON
JIEATeIIbHOCTH




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,6 akaz. 4acos:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 2,6 akKaJl. 4acoB;

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

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast ] o
KOHTaKTHas pabora E 5 ®dopma TeKyero
=
B aKaJl. yacax o] Bun KOHTPOJIsS
Paznen/ Tema 2 (B axan ) == N P Kox
> & © | cCaMOCTOSITENIbHOM | yCIeBaeMOCTH U
JUCLUTUTAHBI 2 £ = . | xommerenuu
o & paboThI TIPOMEKYTOYHOH
na6. | mpaxr. [ €&
Tlek. '8 aTTecTaluu
3aH. 3aH. | O &
1. Pazgen 1. OCHOBHBIE TOHATHUS
U ONpe/esIeHUs KOJUIOUAHOM
XUMHH
Onucanue
(pa3pabotka)
IropuTMa
1.1 Ilpeamer u MeTOBI P o
(momaroBo N
XHUMHUH TIOBEPXHOCTHBIX YCTHBIN Onpoc OIlK-2.1,
N 0,5 0,5 10 MO/IEITH)
SIBJICHUI M JUCTICPCHBIX (cobecenoBanue) OIlK-2.2
BBIMOJIHEHHUS
CHCTEM
OTIpEeIEHHOTO
JICHCTBUS,
peLIeHus 3a/1a4n
Brinonnenue
1.2 JlucriepcHbIE CHCTEMBL. Koncynprammm.
Knaccugukanus 3 0,5 15 TPAKTHHCCKHX CeMHHapcKoe OIIK-2.1,
H ' pabor (pemieHue P OIlK-2.2
JUCTIEPCHBIX CUCTEM 3aHATHE.
3a/av)
CamocrosTenbHOe
n3ydeHue
yen CemuHnapckoe
y4eOHOM U
. 3aHATHE.
1.3 Knaccudukarus HAYYHOH OIlK-2.1,
. 0,5 20 ITposepka
MOBEPXHOCTHBIX SIBJICHUN JIUTEPATYpBHI. OIIK-2.2
WHIUBHAYaIbHBIX
IToaroroBka k .
3agaHui
CEMHHApPCKOMY,
3aHATHIO
Hroro no pazgeny 0,5 15 45
2. Paznen 2. [loBepxHOCTHOE
HATSDKEHHE U aJcopOLust
2.1 Onpenenenue
ancop6umnu. [ToBepxHOCTHAS ITogroroBka k YerHsli onpoc
AKTUBHOCTbH BELIECTB. 05 10 nabopaTopHo- (cobecenoBanue); OIIK-2.1,
Pacuet ocHOBHBIX 3 ' MPAKTHIECKOMY nabopaTopHbIe OIIK-2.2
XapaKTEePUCTUK 3aHATHIO paboTHI
MOBEPXHOCTHOTO CJIOS
2.2 CMayuBaHHs, KOTE3Hs, 05 1 10 CamocTosATeIbHOE CemuHapckoe OIIK-2.1,
anres3us. Y paBHEHUE ' H3Yy4YCHHE 3aHATHE OIIK-2.2




I'u66ca. M3oTepmbl

agcop6umu. Kanwmisprast
KOHJICHCAIUs. Y paBHEHHE
Jlarutaca. MlonooOMeHHast

yueOHOM U
HaY4HO
JIUTEPATypH
TTouck
JIOTOTHUATEILHOMN
UHPOPMALIUH TT0
3aJJaHHON TEME.

ITposepka
HHIUBUIYaIbHBIX
3a7aHuH

ajcopouus. Beinonnenue
MPAKTHIECKUX
pabor (perieHue
3amay).
HWroro no pazaeny 0,5 0,5 1 20
3. Paznen 3. MonexynsapHas
aJIcopOIMs U3 PACTBOPOB
3.1 OcoGenHoctu IonroroBka
aJICOPOIIMH U3 KUITKUX 1abopaTOpHO-
pactBopoB. [IpuMeHeHne PaKTUIECKOMY VYerHblit ompoc
ypaBHeHui JIeHrmMiopa u 05 05 10 3aHATHIO. (cobecenoBanue); OIlK-2.1,
T'eHpu a5 onMcaHust ' ' BeInonHenne nabopaTopHbIe OIlK-2.2
aJIcOpOLINHU TOBEPXHOCTHO- MPAaKTUYECKUX paboThI
AKTHBHBIX BELIECTB U3 pabort (pemieHue
pacTBOpoB 3aj1a4).
IToaroroBka k
3.2 YpaBuenmne a
CEeMUHAPCKOMY,
[ummkoBcKorO. CemmuHapcKoe
NPaKTUIECKOMY
OmnpeneneHue CTpOSHUs 3aHATHE
aICOpOLIMOHHOTO CII0S U 0,5 6 SAIITHIO [TpoBepka OIK-2.1,
' BrimosaeHne OIIK-2.2
pa3MepoB MOJIEKYII WHUBUAYaIbHBIX
pacdeTHo- N
MOBEPXHOCTHO-aKTHBHBIX . 3a7aHui
rpadudecKon
BEIECTB
paboThI
HWroro no pazaeny 0,5 1 16
4. Paznen 4. lucnepcHbie
CHCTEMBI M UX CBOWCTBa
Brinonnenue VYerHbIl onpoc
4.1 DnexTpOKUHETHYECKHE 05 20 MPaKTHYECKUX (cobecenoBanue); OIlK-2.1,
CBOIicTBa ' pabor (pemeHue 1abopaToOpHbIE OIIK-2.2
3ajay). paboThI
ITouck
JIOTIOTHUTEIbHON
UH(}OPMAIHU 110 CemuHapckoe
4.2 MonexymspHo- 3aJlaHHOH TeMe 3aHsITHE
. OIIK-2.1,
KHHETHYECKHE CBOUCTBA. 0,5 6 IMox6op, Ipoepka OIK-2.2
Onruueckue cBOHCTBA oIMcaHue, WHIUBHIYaTbHBIX '
9KCIIepTHAS 3amaHui
OIIEHKa CalTOB
Wutepner
HWroro no pazaeny 1 26
5. Pa3gen 5. YcroiuuBocTh
JICTIEPCHBIX CHCTEM
Brimonnenue VYeTHbIi onpoc
5.1 CenumenTanus,
. MPaKTHYECKUX (cobecenoBanue); OIlK-2.1,
CeIMMEHTAMOHHBIN aHaIn3. 0,5 0,5 1,7
pabor (pemenue nabopaTopHbIe OIIK-2.2
OJeKTpOoNUTHAs KOaryJsius
3a1ayq). paboTsI
5.2 Cucremsl ¢ )KUIKOH U CamocTosiTensHOe
razoo0pasHoi U3yuCHHE
ucre pcnormov”l cpenoit: 0,5 10 qey6Hov”l u Cemunapcioe OrK-2.1,
A p PCNIOH: ' y . 3aHATHE OIlK-2.2
CYCIICH3HH, SMYIIbCHH, HaY4IHOH
TIHBI, a9PO30JIU JITEPATyPhI
HWroro no pazaeny 0,5 0,5 0,5 17,7
Wroro 3a cemectp 2 2 4 1247 JK3aMeH




Hroro no JUCHUITIIINHE

124,7

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npouecce npenonasanust nucuuIuinHbl «KosmonaHas XUMHSD) TPUMEHSI0TCS
TpaJUIMOHHbBIC, THTEPAKTHUBHBIE U HHPOPMALMOHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH.

1) TpanumonHsie 00pa3oBaTeIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OPraHU3aLUI0
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIAraolyto IpsMY0 TPAHCISIIUIO 3HAHUH OT
IpenojaBaTesis K CTyIeHTY (IPEUMYIIECTBEHHO Ha OCHOBE O0BSCHUTENIBHO-
WLTIOCTPATUBHBIX METOIOB 00y4YeHHs). YdeOHast e TeIbHOCTh CTYICHTa HOCUT B TAKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA xapakTep. @opMbl yUeOHBIX 3aHATHMN:

- UndopmannonHas gekuus — nocie10BaTeIbHOe U3JI0KEHHEe MaTepraa B
JUCLUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IIPEUMYIIIECTBEHHO BEpOATbHBIMU CPEACTBAMU
(MOHOJIOT TIpeno1aBaTelis).

- Ha nmpakTrueckoM 3aHATHH ceMUHap — Oece1a mpenoiaBaTess U CTYACHTOB,
o0CyXJIeHUEe 3apaHee MOArOTOBICHHBIX COOOIICHHUH 10 KaXKJOMY BOTIPOCY IIJIaHA 3aHATHS C
€IMHBIM JJIs1 BCEX IMepeUHEM PEKOMEHAYEMOM 00513aTeIbHON U IOMIOJIHUTEIbHON
JIUTEPATYPHI.

- [IpakTiyeckoe 3aHATHE, IOCBSIIEHHOE OCBOCHNUIO KOHKPETHBIX YMEHUI U HABBIKOB
110 NPEAJIOKEHHOMY aJIFOPUTMY.

- JlaboparopHas paboTa — opranuzanus yaueOHoM paboThI ¢ pealbHbIMU
MaTepUabHbIMU U HH(GOPMALIMOHHBIMH 00BEKTaMH, 3KCIIEpUMEHTalIbHas paboTa ¢
aHAJIOTOBBIMM MOJIEJISIMU PEAIbHBIX 00BEKTOB.

2) HuTepakTUBHbIE TEXHOJOTUHN — OpraHu3alys o0pa3oBaTeIbHOrO mpoliecca,
KOTOpas IPEeIoJaracT akTUBHOE M HEJIMHEWMHOE B3aUMOJICHICTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO pe3yJibTaTa.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUAMHU TaKOTO POJA MIPUHIIMII HHTEPAKTUBHOCTH
IIPOCIICKHUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00Pa30BaTE/IbHBIX TEXHOJIOTUH.
HHTEepakTUBHOCTH 110/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOLIEHUS B X0J1€
00pa3oBaTeNpHOI0 Npoliecca U, Kak cieAcTBUEe, JOPMHUPOBAHUE caMOpa3BUBAIOLICHCS
MH(POPMAaIMOHHO-peCYPCHOM cpe/ibl. DOopMBbl yUeOHBIX 3aHATHMI:

- CeMuHap-nucKkyccus (Ha IpakTUYECKUX 3aHATUSAX U JJaOOpaTOPHBIX paboTax) —
KOJIJIEKTUBHOE 00CYKJIEHHE KaKOTr0-TM00 CIIOPHOTO BONPOCa, MPOOJIeMbl, BHISBICHHE
MHEHMH B Tpynie (MeXIpynrnoBoi AUAJIOr, JUCKYCCHsI KaK CIIOp-AHaor).

3) NudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLECCca, OCHOBAHHAS HA IPUMEHEHUN
CMEeLUANU3UPOBAHHBIX POIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopmanueit. Dopmbl yueOHBIX 3aHATHHI:

- Jlexuus-Bu3yanusanusi — U3J10KEHUE COAEPKAHUSI CONIPOBOXKIAETCS IPE3EHTALMEN
(emMoHcTpanuei yueOHbIX MaTepHasIoB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayIuo- U BUEOMATEPHAIIOB).

- [IpakTryeckoe 3aHsATHE B JOpME MTPE3EHTALIMH — IIPE/ICTABICHUE PE3YIbTATOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM IEATENBHOCTH C UCIIOJIB30BAHNEM
CHELMATIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

6 YueOHO-MeTOqUYECKO€E 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUar0 X CS

HpCI[CTaBJ'ICHO B IPUJIOKCHU N 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAM4YeCcKOe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI
(MmonxyJis)



a) OcHoBHas JIMTepaTypa:

1. Komnonnnas xumus [ DneKTpoHHBIN pecypc] : yaeoHoe nocobue / E.C. Pomanenko,
H.H. ®pannena, FO.A. besruna, E.B. Bonocoga. - CtaBponons: [Taparpad, 2013. - 52 c. -
Texkct : anexTponnsiii. - URL: https://new.znanium.com/catalog/product/514197

2. Ponun, B.B. ®u3nyeckas u KoJUIOUIHAS XUMUS [ DIIEKTPOHHBIN pecypc] : yueOHOe
nocobue / B.B. Ponun, 2.B. I'opuakos, B.A. Opo6er. - CtaBponons: AIPYC
CtaBpoImosbCKOro roc. arpapHoro yH-ta, 2013. - 156 c. - ISBN 978-5-9596-0938-2. - Tekcr :
anekTpoHHbId. - URL: https://new.znanium.com/catalog/product/515033

0) JonosHuTebHAS JJUTEpaATYpA:

1. [IpakTHKyM 1O KOJUIOMIHOM XUMHUH: Y4yeOHoe mocodue s By3oB / B.JI.
Homxukosa, H.M. 3anpimoBa, JI.W. Jlonatuna; [lox pen. B.I'. Kynuunxuna. - Mocksa :
Byzosckuii yaueonuk: HULL Uadpa-M, 2012. - 288 c.: 60x90 1/16. (nepemer) ISBN 978-5-
9558-0217-6 - Tekcr : anekTponnsiid. - URL: https://new.znanium.com/catalog/product/253361

1. Maxotkuna E. C. Komnonano-aucrnepcusie cucteMsl : ipaktukym / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 a1eKTpoH. ONT.
muck (CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/2363 . -
TekcT : AMeKTPOHHBIN.

2. Mionbauna 3. B. IloBepXHOCTHBIE SBIECHUS U TUCTIEPCHBIE CUCTEMBI : yueOHOe
nocobue / O. B. {ronpnuna, C. I1. KnoukoBckuii ; MI'TY. - 2-e u3n. - MarHuToropck :
MI'TVY, 2014. - 86 c. : un., Tabxa., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/641 . - ISBN 978-5-9967-0539-9. -
TekcT : HermocpeICTBEHHBIM.

B) MeToanueckue yKa3zaHusi:

1. Knoukosckuii, C.I1. Metoauueckas pazpaboTka K 1a00paTOpHOMY IPAKTUKYMY MO
muctuminHam «Komnonanas xumusy, «[1oBepXHOCTHbBIE SIBIEHUS U JUCTIEPCHBIE CUCTEMBI»,
«Dusnueckas u koytonanas xumus» / C.I1. Knoukosckuit, 3.B. Hronpauna, M.B. llyouna
u 1p. — Marauroropck: M3a-Bo Marautoropcek. roc. Texs. yH-ta uMm. [.M.Hocoga, 2006. — 46
c.

2. Maxotkuna E. C. Komongno-nucnepcHbie cuctemsl : mpaktukym / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 31eKTpoH. OIT.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . -
TeKcT : 2EeKTPOHHBIN.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammHoe o0ecnieuenune

Haumenosanue N
o Neo norosopa Cpox neicTBUS TUTIEH3UN
7Zip CBOOOJIHO pacIpOCTpaHsIeEMOe 0eccpovHO
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CUCTEMA — POCCI/II/ICKI/II/I HNHICKC HAY4YHOI'O

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIJIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCITUTUINHBI BKIIIOYALT:

1. YueOHble ayniuTOpUH AJIsi IPOBEACHUS 3aHATHI JIeKIMOHHOTO Tuna. OcHalleHHe:
MynsTuMeANIHbIE CPEACTBA XPAHEHHUS, TIepe/jaud U IpeCcTaBiIeHus nH(OpMaluu

2. Y4eOHble ayIUTOPUH AJI IPOBEACHUS JIaOOPATOPHBIX padOT: XMMHUYECKUE
nabopatopun. OcHamienne: XUMAYECKHE PeakTUBbI, XUMHUUYecKas nmocyza, JlaboparopHsie
ycranoBkd, Tabmuna «[leprogndeckasi cucteMa XUMUYECKUX AIIEMEHTOBY, [makaTsl 1o
TeMaM paboueil NporpamMMmBbl.

3. YueOHble ayJUTOPUH TS IPOBEACHUS MIPAKTUIECKUX 3aHITUHN, TPYIIIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALUMH, TEKYIIIETO KOHTPOJIS U POMEKYTOYHON aTTECTALUH.
OcHnaiuenue: Jlocka, MyJIbTUMEAUWHBIN IPOEKTOP, SIKPaH.

4. IlometieHus 17151 CAaMOCTOATENIbHON paboThl o0yuaromuxcs. OcHaleHue:
[Mepconanbubie kKommblOTephl ¢ makerom MS Office, Beixogom B MHTEpHET U €
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

5. Ilomemenue Uit XpaHeHUs ¥ MPO(YUIAKTHYECKOTO 0OCITY)KUBAHHSI Y4eOHOTO
obopynoBanusi. OcHammenue: [lIkadp! g XxpaneHus: yaeOHO-METOANYECKON TOKyMEHTAIINH,
y4e0HOr0 000PYIOBaHUS B YIeOHO-HATIISHBIX TT0COOMiA, ITHCTpYMEHTHI 1711 peMOHTA
1a00paTOPHOTO 00OPYIOBAHHSL.
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Mpuiaoxenne 1

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To aucummmHe «KoJutonaHas XWMHs» MPEAYCMOTPEHA ayJUTOpHAs M BHEAYJIUTOPHAs
caMocCTosTeNIbHAs paboTa 00ydJaroIIMXCsl.

AyIHUTOpHAs CaMOCTOsTEIbHAs paboTa CTYACHTOB IPEIOJaracT PEIICHHEe KOHTPOJIbHBIX
3a/1a4 Ha MIPAKTUICCKHUX 3aHSATHUSX.

CamocTtosTenpHass pabora mo aucuuivinHe «KojutowaHas XuMusS», HaIpaBlieHHAs Ha
yrayOleHne U 3aKpeTUieHne 3HAHUN CTYy/IEHTa, Ha Pa3BUTHE MPAKTUYECKUX YMEHUH, BKITIOYACT B
ce0s cileyroure BU bl padoT:

- paboTa ¢ JEKIIMOHHBIM MaTepUAIIOM;

- I3YYCHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPadOTKY;
- BBIMOJIHEHUE OMAIITHUX WHIAMBHYaTbHbBIX 3a[aHU;

- MOJATOTOBKA K KOJUIOKBUYMaM U JIaOOpaTOPHBIM padoTam;

- IOITOTOBKA K 9K3aMEHY.

JlabopaTopHble padoThbI:
JlaboparopHas pabota Ne 1. «AncopOius paCTBOPEHHOT0 BEIlIeCTBa Ha TPaHHUIIE pa3zena
ha3 «KUIKOCTH — Ta3m»
JlaboparopHas pabota Ne 2.«Inextpodopes»

Bomnpocsl 11 caMoCcTOATEIbHOM Pad0ThI 00Yy4AKOIIUXCSH:
1. Bxiag pycckux y4€HBIX B pa3BUTHE KOJUIOWIHON XUMHH. 3HAYCHHUE KOJUIOMIHOW XUMUH.
2. CoCTaBUTH CXEMBI CTPOSHUSI MUIIEIIT KOJUIOUIHBIX PACTBOPOB 10 33JaHUIO.
3. I'pyboauciepcHbIe CUCTEMBI. DMYJIBCHH, TIEHBI, CYCIICH3UH, a3P030Ju. METObI MOITyICHUS.
Y CTOWYMBOCTD, CTAOUIM3AIUS U pa3pylLICHHE.
4. CBoiicTBa 3051€H, CTPOCHUE YACTHI] 30J151. Y CTOMUMUBOCTD, KOATYJISIUS U CTAOMIU3ALM 30JIEH.
5. MeTo/ip1 onpeiesieHrs MOBEPXHOCTHOTO HATSKEHUSL.
6. BiisiHue mucnepcHOCTH Ha PU3UKO-XUMHUYECKHE TIPOIIECCHI.
7. OnTudeckue MeTo/1bl ONpeAeIeHNs JUCTIEPCHOCTH.

IIpumepHoe nHAUBHAYANBbHOE NoMamHue 3aganue (U/13):
Pabota coctouT U3 4 TUMOB pacyeTHBIX 3ajau:

1) pacyeT OCHOBHBIX XapaKTEPUCTUK MOBEPXHOCTHOIO CJOS, PA3JIUYHBIX MapaMeTpoB,
MMOCTOSTHHBIX BEJIWYMH M TTOKa3aTele CBOMCTB AUCIICPCHBIX CUCTEM.

2) pacuer aJIcOpOLIMOHHBIX PABHOBECUH B Pa3IMUHBIX CUCTEMAX

3) pacder U MOCTPOCHHUE KPUBBIX CEAUMEHTAIMHM W Paclpe/ie]ICHUs YacTHI[ 1O JTaHHBIM
CEIMMEHTAlMOHHOI O aHaAJIN3a

4) cocraBnenue GopMyIIbl MUIIEIUIBI 30J151.

3angaua 1.

AdpO30JIb PTYTH CKOHJIEHCHUPOBAJCS B BHJE OONBIION Kamimu oO0bemMoM 3,5 oM.
Onpenennure, HACKOJBKO YMEHBIIUIACH TOBEPXHOCTHAS DHEPTUS PTYTH, €CIU JUCTIEPCHOCTH
a’posons  coctaBiana 10 MkM?. TIOBEpXHOCTHOE HATSKEHHE PTYTH IIPHUMUTE PaBHBIM
0,475 JIx/M2.

3agaua 2.

Hwxe npuBenensl nanHbie 00 aacopOIiMy mapoB BOABI MAKPOTIOPUCTHIM CHITUKATEIIEM MPH

KOMHATHOU TeMIiepaType:

p-102, Tla 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

HOJIBSySICL YpaBHCHHUEM Jlenr MIOpa, onpeACIUTC NPCACIIbHYIO CMKOCTh CUJIMKAIrcIIs.



3amaua 3.

[TocTpouTh CEAMMEHTAIMOHHYIO KPUBYIO, PaccuyuTaTh M MOCTPOUTH WHTETPAIBHYIO H
muddepeHInaIbHy0 KPUBBIE PaclpeesieHUs] YaCcTHI] BOPOHEKCKOM TJIMHBI B BOJE, MOJB3YACh
rpaduYecKUM METOJIOM 00paOOTKKM KPUBOH CEIMMEHTALIHH.

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

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

Bricora ocenanns H = 0,09 m; Bsskocts 1) = 1-10° ITa-c; muotHOCTS TitHHESB p = 2,72-10°
KI/M>; IIIOTHOCTh  TMCTIEPCHOHHOI cpeabl po = 1-10% kr/v®.

3amaua 4.

CocraBpre popmyny murnemibl 3058 CaSOs, MOTYYEHHOTO MyTEM CMEIIMBAaHUS ABYX
pactBopoB: CaCl, ¢ konmentpamueir 0,002 monbdkB/1  o0beMoM 9 M u  Alx(SO4)s C
koHueHntpanuen 0,01 monbakB/1 o6beMom 30 M.

TeMbl NPAKTHYECKUX 3aHATHIA:

1. IToHsiTHE O TUCTIEPCHBIX M KOJUIOMIHBIX cucTeMax. Kiaccupukanuy qucriepeHbIX CHCTEM.
MeToapl NOJydyeHUsl NUCHEPCHBIX CUCTEM: JUCIEPrallMOHHbIE M KOHJEHCALMOHHBIE, METOJ
nenTu3anuu. MeToibl OYMCTKY JAUCIIEPCHBIX CUCTEM.

2. AncopOLMOHHBIE SIBIICHUS Ha Pa3IMYHBIX TpaHULaX paszzena (as. AncopOuus Ha rpaHuLe
TBEPJIOE TeNI0-Ta3. AICOpOIHS Ha TPAHUILIE KUIKOCTh-Ta3. AIcopOLus U3 pacTBOPOB.

3. DNEKTPOKMHETUYECKUE CBOMCTBA JUCIEPCHBIX CUCTEM. DJIEKTPOKUHETUYECKHUE SBJICHUS:
CoBpemennble mnpenacraBiaeHuss o ctpoeHun AIC. CTpoeHue KOJIOMIHBIX MuLel. BiusHue
uHANGEepeHTHBIX W HEeUHAU(P(PEPEHTHBIX 3JEKTPOJIUTOB HA BEJIWYMHBI 3JIEKTPHUECKOrO,
AIIEKTPOKUHETHYECKOTO W MOTeHIHata Tupy3HOro cios. SBieHue nepesapsaKud KOJUTOUIHBIX
qactull. M3o03nekTpuueckoe cocrtosiHue. M3mepeHue 3IeKTpOKMHETHYECKOro IOTEHLUaNa W3
SIBJICHHUI dJIeKTpodopesa u aeKTpoocMoca. Y paBHeHus I enpmrombiia — CMOITYXOBCKOTO.

4. CenuMeHTaLus, CEIMMEHTALIMOHHBIN aHaIU3. AHAIN3 KPUBBIX CEAMMEHTALUU.

5. CucteMbl ¢ KUAKOW JAUCIIEPCUOHHON cpefoil. XapakTepucTUKa OCHOBHBIX JTUCHEPCHBIX
cucteM. CycneH3uu, 30J4, IIEHbI, 1ACThI, SMYJIbCUU.



IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEEHUS MPOMEKYTOUYHOM aTTeCTAllUN:

Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

OIIK-2 CniocobeH ucnosbp30BaTh MaTeMaTuieckue, puzndeckue, (PU3NKO-XUMHUECKUE, XUMHUUECKUE METO/IbI JJIsl PeUIeHUs 3a4a9 MPo(hecCHOHAIbHON

ACATCIIBHOCTH

OIIK-2.1

Hcnonb3yeT MaTeMaTHuyecKue,
busznueckue, PU3NKo-XUMUIECKUE,
XUMHYECKHE METOJIBI ISl PEIICHHS 33124
npodeccuoHaNbHOM AeSITETbHOCTU

w

[lepeueHp TeOpeTHUUECKUX BOIPOCOB K IK3aMEHY:
HazoBute BaxHeimne Npu3HAKU OOBEKTOB, M3Yy4aeMbIX KOJUIOMAHOW XHMHEH.
[IpuBeauTe MIPUMEPHI TUITUIHBIX TUCTIEPCHBIX CUCTEM.
Uro Takoe MOBEPXHOCTHOE HATSXKEHUE, B KaKUX €IWHHUIAX OHO u3Mmepsercsa? Y
KaKoM XKHJIKOCTH OHO O0JIbIIIe — BOABI WU OeH30s1a? OTBET MOTUBUPYHTE.
Uro Takoe aare3us u cMadnBaHue? Uto Takoe KpaeBoil yroi cMauynuBaHus?
Kak BbI 00BsICHUTE, YTO BO/Ia PACTEKAETCS 110 YUCTON OBEPXHOCTH CTEKIIA, A €CITU Ty
K€ MOBEPXHOCTh MOKPHITh TOHYANIIEH MIECHKOM )KUpa WIH YIIeBOJ0pOaa, TO BOJA
Ha TaKoM MOBEPXHOCTU coOMpaeTcs B Karin?
Kakyro moBepxHOCTh Ha3bIBatoT ruApodobHoii? Kakyro ruapodunsnoii? [pusenure
npumepbl. Kak ruapodoOHyI0 MOBEPXHOCTh MNPEBPATUTH B TUAPODUIBHYIO U
Hao6opot? [Ipumepsr.
Uto Takoe ¢rnorammsa? Ha yem onHa ocHoBana? llosicHUTE Ha W3BECTHBIX BaM
npuMepax.
Uro Takoe KanmwulsipHas KoOHJeHcanusi? MoryT M mnapbl, HampuMmep, BOJBI
CKOHJIEHCUPOBAThCSl B JKUJKOCTb, €CIIM JAaBJICHUE €€ MapOB MEHbIIE IaBICHUS
HaCBILLIEHHOTO Iapa, MPUBEICHHOIO B CIPAaBOYHUKE IpHU JaHHOW TeMmmeparype?
OTBeT nosicHUTE.
Uro takoe ampcopbumsi, ancopOent, aacopoat? [IpuBenure mpuMepsl TOTO SBICHUS,
C KOTOPBIMU BbI CTATIKUBAJIKCH B OBITY.
Kaxkyro agcop6imuio Ha3piBatoT MOHOMOJIEKY IsipHOM? Kakyro mommmmonexkymsipaon? K
KaKkoMy BHUIY aJcopOlMM OTHOCUTCS ypaBHEHHE JIPHTMIOpa, TOSCHHUTE CMBICIT




Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHXXCHHUA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

10.

11.

12.

13.

14.
15.

16.

17.

18.

BXOJAIIMX B HETO BEJIIMYUH:

KC
A=A,
1+xc
[TosicauTe CMBICT BEIMYMH, BXOASIIMX B (QyHIAMEHTAIbHOE aAcopOLIHMOHHOE
ypaBHeHue ['nb0ca:

C do

RT dc
Kakyto Benn4nHy Ha3bIBaIOT MOBEPXHOCTHON aKTUBHOCTHIO?
Kak BbI 00BSICHHTE, YTO TOBEPXHOCTHAs AKTUBHOCTH BaJEPHSHOBOH KHCIOTHI
(C4H9COOH) npumepno B 10 pa3 Boie, yuem nponuoHosoit (C2HsCOOH)?
[Tosicaute cMbICT BeM4KH, BXOASIHX B ypaBHeHue bOT. Kak o atomy ypaBHeHUIO
paccumTaTth yAeIbHYI0 OBEPXHOCTD a1copOeHTa?

e ,4fc562g5
-2p)+(c-1)P]

Uro Takoe MOHHBIM 00OMEH M MOHOOOMeHHbIe ancopOeHThl? [IpuBeaute nmpuMepsl
MPUPOJHBIX U UCKYCCTBEHHBIX HOHOOOMEHHHKOB.

Kak ¢ momo1ipt0 HOHOOOMEHHUKOB YCTPAHUTh JKECTKOCTb MPUPOIHON BOBI?

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

Uro Takoe OpOYHOBCKOE IBI)KEHHE, YeM OHO OOYyCIOBI€HO? MOXXHO T €ro
Ha0TI0aTh B JAMCIEPCHBIX CHCTEMAX C pa3MepaMmu dacTuil mopsaka 10— 10° m?
OTBET MOSCHUTB.

B uem cyTh cequMenTaninoHHOro aHanu3a? C Kakou LEeNbio ero ocymecTBisitor? Kak
OOBIYHO MPEACTABIAET Pe3yJIbTaThl 3TOr0 aHaIn3a?

Uto Takoe cenmuMeHTanMOHHO — Auddy3rnoHHOEe paBHOBecHe? MOXKET JH OHO
YCTAHOBUTHCS B rpyboaucnepcHbIx cuctemax? [louemy?




Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHXXCHHUA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

19.

20.

21.

22.

23.

24,
25.
26.
217.

28.

29.

30.

31.

Uto Takoe NBOMHOM 3JIEKTpUYECKHI cioi? KakoBbl THUIHYHBIE MEXAHU3MBI €r0
BO3HUKHOBEHHUSI? OTBET MOSICHUTD.

UTO MOHMMAIOT MO TOJIIMHONW TUIOTHON U muddy3Hoi vactu JIDC? YBenmuuurcs
WM  yMeHbIIMTCS TommmHa Juddysnoir wactu JDC mnpm  yBenuyeHuu
KOHIIEHTPALIUU 3JIEKTPOJINTa B pacTBOpe? OTBET NOSICHUTD.

Uro Takoe 3IEeKTpOKMHETHYeCKUil nmoreHuuan? KakoBa ero cBsi3b €O CKOPOCTBIO
MepeMeleHHs YacTUll pu deKTpodopese?

Kakue ocHOBHbBIE ONTHYECKUE SIBJIEHMS HAOJII01al0TCS NPU NaJIeHNN Jlyya CBETa Ha
JucriepcHyro cuctemy? Uto Takoe cBeTopaccessHHMe, OT KAaKMX I1apaMeTpoOB OHO
3aBUCUT?

Kak o0OBSCHUTH, YTO B MPOXONAIIEM CBET€ «Oenbie» 30JIM HEpPeIKO HMEIOT
KpPacHOBATHII OTTEHOK, a P OOKOBOM HAOJIIOJICHUH (IO OTHOIICHUIO K HCTOYHHUKY
CBETa) CUHEBATHI?

Uro takoe Hedenomerpus u TypOuanmerpus? C Kakoil Henbio OHH UCTIOIB3YIOTCS ?
UTo NOHMMAIOT MOJ KMHETUYECKON M arperaTuBHOM yCTOMYMBOCTBIO AUCHEPCHBIX
cucrem? CoueTaroTcst 11 00a 3TH KadyecTBa y JIM0(POOHbIX cucteM? OTBET NOSICHUTD.
C kaxoil 1enpto npu APoOJICHUH W U3MEIbUYEHUN MHOTHX MaTepHalioB J0OABISIOT
pactBopsl [TAB?

Uro Takoe koarymsamusa? KakoB B 0OmHMX YepTax MeEXaHW3M 3JIEKTPOIMTHOM
KOaryJisiium?

Uro Ha3bIBAIOT NMpsiMON 3Mynbcueil? Uto Ha3bIBalOT oOpaTHOM sMynbcueit? Kakue
BEIIECTBA HA3bIBAIOT AMYJbraropamMu M jaesMysbratopamu? KaxoB MexaHusm ux
nencTBus’?

Urto Ttakoe mnuoduibHas aucnepcHas cuctema? Yem oOHa TPUHIUIHAIBHO
oTanyaercs oT JuopoOHOM? MOXKHO JIM CUUTATh CHCTEMY COCTOSIIYyI0 U3 (a3 A
(narmpumep, Boaa) U B (Harpumep, Macio) muouiabHOM, eciii MexX(a3zHoe HaTsSKEHUe
coctapisieT 15 mJIx?

HazoBute Heckonbko oOnacteil mnpaktudyeckoro mnpumeHenus IIAB. VYkaxwure
MEXaHM3M UX AEHCTBHS B COOTBETCTBYIOIIMX CIIydasiX.

[IpuBeauTe mprMepsl MPAKTUYECKOTO UCIOJIb30BAHUS CYCIIEH3HM U NIEH.




Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHXXCHHUA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

32. IlpuBenute npuMepbl NPAKTHUECKOTO UCIIOIb30BAHUS a3P0O30JIeH U MacT.
33. Uro Ha3bIBaIOT HEIOTOHOBCKOM XUAKOCTBIO? [TosicHUTE, MOUYeMy CHCTEMBI C BBICOKOM

KOHIIEHTpaLuei qucrnepcHoil Gpas3bl OTHOCATCS K HEHbIOTOHOBCKHM KHJAKOCTSIM?

34. B uem pasznuuue NOHATHI: KOATyIALMOHHASs CTPYKTYpa M KOHJICHCAI[MOHHO —

KpUCTAJIIN3alMOHHAas cTpyKTypa? [losicHuTe Ha U3BECTHBIX BaM IIpUMEpax.

TeMbl IPaKTUYECKUX 3aHATUI:

1. IToHATHE O AUCHIEPCHBIX U KOJIOWAHBIX cucTeMax. Kinaccuukanuu qucrnepeHbIx
cucteM. MeToapl  MONY4YEHMs]  JUCHEPCHBIX  CHUCTEM:  JAMCIEPrallOHHbIE U
KOHJICHCALIMOHHBIE, METOJ IENTU3aLMHA. METObl OUNCTKU JUCTIEPCHBIX CUCTEM.

2. AncopOLoHHBIE SBJICHHS Ha pa3IMYHBIX TPaHUIAX paszaena ¢a3. AjcopOouus Ha
rpaHulle TBEpAOE Teno-ra3. AncopOLus Ha IpaHUIE KUAKOCTb-Ta3. AjcopOuus u3
pacTBOpOB.

3. DJIEKTPOKMHETHUYECKHE CBOWMCTBA JUCIEPCHBIX CHCTEM. DJIEKTPOKUHETHUECKHE
sBieHusi: CoBpeMeHHbIe mpesncTaBieHus o crpoeHun [IDC. CrpoeHue KOJUIOUIHBIX
munemt. Bausaue wunaupdepeHTHHIX U HEUHAU(D(EPEHTHBIX 3JIEKTPOJIUTOB Ha
BEJIMYMHBI AJIEKTPUUYECKOTO, HJIEKTPOKHHETHYECKOTO U MoTeHIHana aupdy3HOro ciosl.
SIBneHue nepesapsAIKu KOJUIOMIHBIX YacTull. M3oanekTpuyeckoe cocrosinue. Msmepenue
ANEKTPOKUHETHYECKOrO0 TOTEHIMala M3 SIBICHUN 3JeKTpodopesa U 3IEKTpoocMoca.
VYpasuenus ['ensmroinbna — CMOITYyXOBCKOTO.

4. CequMmeHTalus, CETUMEHTAIMOHHBIN aHAIN3. AHAIN3 KPUBBIX CEIMMEHTAIINH.

5. Cucrembl C JKUOKOM JOUCIEPCUOHHOM cpenod. XapaKTepUCTHKAa OCHOBHBIX
nucnepcHbIx cucteM. CycrieH3uu, 30514, IEHbI, AaCThl, IMYJIbCHH.
3a1auu JUIsl CaMOCTOSITEIBHOTO PEIICHUS:
3agaua 1. OmnpenenuTs yAEIbHYIO IOBEPXHOCTh AaKTHUBHUPOBAHHOTO YIUIA, €CIHU
MakcuMallbHas ajacopOuus [ aMUHOJA paBHA 2,20-10° moms/M%, a muIomAnp,

3aHHMaeMasi MOJIEKYJIOi CIIUPTA IPH HACKIIeHHH, ©0=30-10%" Mm%,
3apmauya 2. AjcopOmusi BOJOpOJa Ha JKEJIE3HOM KaTalu3aTope MpU HACHIIEHUU
I, =60cn®/1002.  So=5,0-102° m*/monexymna Ha.
OnpenenuTsd yaeNbHYIO TOBEPXHOCTh aJICOPOEHTA.
3agaua 3. B Tabnuie npuBeneHH 3HAYEHUS MOBEPXHOCTHOTO HATSDKEHHUS paciiiaBa




Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHXXCHHUA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

xenesa npu 1600°C ¢ mo6aBKaMu cepsl.
[S], am% | 0 0,03 | 0,07 | 0,20 | 0,20 | 0,30 | 0,40

1690 | 1610 | 154 | 1400 | 1310 | 1220
GM,JW 0

Onpenenuts agcopOLNIO cepbl Ha IOBEPXHOCTH pacIliiaBa.
[TocTpouts U30TEPMY aACOPOLIMHU CEPBI.
Onpenenuts BEIUUUHY NpeAeabHOM agcopoumu [ow.
OnpenenuTs II0IAb TOBEPXHOCTH, IPUXOASIIYIOCS HA aTOM CEpBl.
TecToBble 3a1aHus IO TUCIUILINHE:
TECT Nel

1.Pazmep KOJUIOMIHBIX YaCTHI] COCTABIIACT (M):

1)102-10* 2) 104-10° 3) 107-10° 4) 10°10-10¢

2.0co0ble CBOMCTBA JUCIIEPCHBIX CUCTEM OOYCIIOBIICHBI:

1) ManbIM pa3MepoM YacTUIl ¥ 00JIbIION Mex(a3HON MOBEPXHOCTHIO;

2) MaJIbIM Pa3MEpPOM YaCTHI] U MaJloi MeK(a3HOI MOBEPXHOCTHIO;

3) GOJIBIIMM pa3MepPOM YaCTHI] K OOJIBIION MexK(pa3HOM MOBEPXHOCTHIO;

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

3. Ilpu xmnaccupukanMu TUCHEPCHBIX CUCTEM [0 arperaTHOMy COCTOSTHHIO
nucnepcHoi ¢asbl (A.¢.) U AMCTIEPCHOHHOM cpensl (J1.C) B adpo30JsiX B KauyecTBe [I.C.
BBICTYTIAET:

1) ras.

2) KUAKOCTb.

3) TBepII0€ BEIIECTBO.

4) mna3ma.

4.KonnouaHsle CHUCTEMbI B KOTOPBIX pPacTBOPUTENH(BOJA) B3aHUMOJCIHCTBYET C
KOJIJIOWJTHBIMH YaCTUIIAMHU:

1) runpoduibHEIE;

2) ruapodoOHbIE;

3) rerepouIbHEIC;
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4) rpy0oaucTiepCcHbIE

5. Koyutoniapie cucTeMBbl MOTYT OBITh TIOJYYEHBI CIeTYIOIIUMH METOJaMH:
1) KoHAeHCAaUeN WK JUCTIEPITUPOBAHUEM.

2) HelTpanu3auuen Wik 3aMEICHUEM.

3) nonumopdHOTo MpeBpaIiecHusl.

4) noHHOTO OOMEHA.

6.Monbl, 1ocTpanBaOIie KPUCTAIUTMYECKYIO PELIETKY sApa, Ha3bIBAIOTCS:
1) noTeHuMaNoNpeAEASIOUMMI HOHAMH.

2) NIPOTUBOMOHAMHU.

3) ancopOIIMOHHBIMU HOHAMH.

4) cBOOOTHBIMU HOHAMHU.

7. KakoBa cCTpyKTypa MHLEIUIBl KOJUIOMIHOTO pacTBOpa, OOpa30BaHHOTO

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) {Mm[AgNO3]xNO3}x+.

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

2) 3aTyXarolUM BO BPEMEHH JIBUKEHUEM.

3) cTporo ymnopsiIOYHbIM JIBHKCHUEM YACTHII.

4) paBHOYCKOPEHHBIM JIBUKEHHUEM.

9. Ecnu monepedHslid pa3Mep YacTHIl TUCTIEPCHOHN (Da3bl MEHbIIE JJIMHBI BOJHEI

CB€TAa, TO Ha6J’IIOI[aCTCH .

1) paccesHue cBerta.

2) NpeoMIIEHUE CBETA.

3) oTpakeHHE CBETA.

4) mpoxoKIeHNE CBETA

10. SIBnenHue mepeMemeHus TUCTIIEPCHON Cpeabl Yepe3 HEMOABUKHYIO MOPUCTYIO
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MePEeropoIKy Mo AEHCTBHEM BHEIIHETO 3JIEKTPUUECKOIO MOJIsl HA3bIBACTCS:
1) anexTpoocMocoMm.
2) yIbTPaMHKPOCKOTIUEH.
3) HedenomeTpueH.
4) TypOunumeTpuen.

OIIK-2.2

Bri6upaer maremarmueckue, (u3HUECKHE,
(UBUKO-XUMHYECKUE, XUMHUECKUE METO IbI
JUIA pelIeHUs] 3a1av MpoQecCHOHaTbHON
JESTSIIbHOCTH

[IpumepHBbIe paKkTUUYECKHUE 3aJaHUs I SK3aMeHa:
3agauya 1. B tabiuiie npuBeACHBI 3HAYCHHUS aICOPOIIMU BUCMYTa HA MTOBEPXHOCTH

pacmasa In-Bi mpu 1000 °C.
[Bil,ar% |0 |5 |7 |10 |15 |20 |25

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

1. ITocTpouts U30TEPMY aICOPOIIMU BUCMYTA.
2. OmnpenenuTs BEIWYNHY IpeaebHON ancopOruu [ y.
3. OnpenenuTs MI0LAAb IOBEPXHOCTH, IPUXOISALIYIOCS HA aTOM BUCMYTA.

3agmaya 2. B Ttabnuie npuBeneHbl 3HAYEHUS TOBEPXHOCTHOTO HATSDKEHMS] BOJIHBIX
pactBopos mpomanona npu 25°C. KonmenTpauus mnpomanoma  Cupon BBIpaXKeHa
MOJIIPHOCTBIO.

Cupon, 0 0102030406110
MOJIB/TI
O,—Mﬂja[;ﬁZ 62 |54 |48 |44 |38 |35

1.0npenenuTs aacopOIUIO CIIUPTA HA TTOBEPXHOCTH pacTBOpa.

2.ITocTpouTh U30TEPMY AJCOPOLINU CITUPTA.

3.0npenenuTs BETUYHHY MIPEACIbHON ancopOruu [ ew.

4.0npenenuTh MI01a b TOBEPXHOCTH, MPUXOASIIYIOCS Ha MOJIEKYIY IPOMAHOJIA.
3apmaya 3. B Ttabnuie npuBeAcHBI 3HAUEHUS TMOBEPXHOCTHOTO HATSHKEHUS BOJIHBIX
pactBopoB ammHoHona mpu 25°C. Koumentpaums ammOma  Cam  BBIPOXKEHA
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MOJIAIPHOCTBIO.

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

o ﬂ.jbﬂ?? 2 62 54 48 44 38 35

1.0npenenuTs aacopOIUIO CIIUPTA Ha TTOBEPXHOCTH pacTBOpa.
2.ITocTpouTh U30TEPMY AJCOPOIIHH CITUPTA.
3.0mpenenuTs BEIUYUHY MIpeenbHON aacopOuuu [y,
4.0npenenuTh MJI0IIAIb TOBEPXHOCTH, IPUXOISIIYIOCS Ha MOJIEKYTy aMUHOJIA.
3agaua 4. cnonb3ysa ypaBHeHue JIsHrMIOpa, HAMTH BENMUMHY aAcopOLuu a30oTa

Ha IeoJuTe Ipu paBHOBecHOM naBieHun 359 Ila, ecinu 77=33610 KI/KT, a
koncranta K=0,156.

3agaua 5. YjenpHas TOBEPXHOCTh AKTHBHMPOBAHHOrO yris paBHa 400 M2/T.
[InoTHOCTH ATUIOBOrO crmpTa mpu Temmeparype 293 K pasma 789,5 xr/m°. Haittu
MaKCUMaJIbHOE KOJIMYECTBO ITHJIOBOTO CIUPTA, KOTOPOE MOXKET OBITh aJIcCOPOUpPOBaHoO 1 T
yIJIs IpH 3T0# Temmnepatype. [IpuHATh, 4To CIUPT acopOoupyeTcs MOHOMOJIEKYIISIPHBIM
CIIOEM.

3agaua 6. YienbHas TOBEPXHOCTh AKTHBHPOBAHHOrO yris paBHa 400 M2/T.
[notHocTs xnopodopma mnpu  Temmeparype 293 K pasma 1489 kr/m®. Haiitu
MaKCUMaJIbHOE KOJUYECTBO XJI0POPOopMa, KOTOPOE MOKET OBITH aIcCOPOUPOBaHO 1 T yriis
npu 3Toit Temnepatype. IIpuHaTh, 4T0 XI10poPopM afcopOUpyeTCss MOHOMOJIEKYIIIPHBIM
CIIOEM.

3agaua 7. VienbHas NOBEPXHOCTh AKTHBMPOBAHHOTO yris paBHa 400 M2/T.
[110THOCT, METHMIOBOTO cnUpTa Tpu Temmepatype 293 K pasma 800 xr/m°. Haiitm
MaKCUMaJIbHOE KOJIMYECTBO METHIIOBOTO CITUPTA, KOTOPOE MOXKET ObITh afcopOupoBaHo 1
r yriss npu  3ToM  Temmneparype. [lpuHsATh, dYTO cCHOUpPT  ajxcopOupyercs
MOHOMOJIEKYJISIPHBIM CIIOEM.
[IpumepHBbIe pakTUUYECKHUE 3a1aHus I SK3aMeHa:
CTpouTh H30TEpMYy NOBEPXHOCTHOTO HATSDKEHUS] M ONpEeAessTh rpaduyecku
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MMOBEPXHOCTHYIO aKTHUBHOCTh. OOBSICHATH XapakTep pa3jHYHBIX WU30TEPM aJCcopOLUU.
OmnpenensaTe pa3Mep KOJUTOMTHBIX YACTHUIl UCXO/AS U3 ONTHUYECKUX CBOMCTB KOJUTOUTHBIX
cucreM. CocTaBIsATh GOPMYITBI MHILIEIUT. PaccunThiBaTh mopor koarysinuu. Onpenensth
MEXaHU3M KOATyJISIIHH.
Hanwucats popMyITbl MUTIEIIT CISIYFOIUX 30JICH:
a) 307151 kapbonara 6apust BaCO3, cTabuIn3upoBaHHOTO XJIOPUAOM Oapusi;
0) 301s cynbduaa ceunia PbS, crabumn3upoBaHHOTO CyIb()UIOM HATPHS,
B) 301151 Opomuia cepedpa AgBr, cTabnnM3upoBaHHOTO HUTPATOM cepedpa;
r) 30715 ruapokcua xenesa Fe(OH)s, crabunusuposantoro Fe(NO3)s;
1) 3011 xsopuna ceuHia PbCly, crabumnsupoBaHHOTro XJIOPHIOM Kaus;
e) 30114 cynbdata 6apust BaSOs, cTrabunuznpoBaHHOTO CyIb(haTOM Kallus.
[TpumepHoe 3amanue i pacdyeTa pacueTHO- rpadudeckoi paboThI:
Bomnpock! [u1st caMOCTOSATENBHOM paboThl 00YyYaIOIIHXCS:
1. Bknang pycckux y4€HBIX B pa3BUTHE KOJUIOMIHOM XMMMU. 3HAYEHHE KOJIJIOMJIHOM
XUMUH.
2. CocTaBUTh CXEMBI CTPOSHHS MULIEIIJT KOJUTOMTHBIX PACTBOPOB T10 33/IaHUIO.
3. I'pyOoaucriepcHbIe CHCTEMBL. DMYJIbCHUHU, IEHBI, CYCICH3MH, a’po30iH. MeTomabl
MOJTy4YEHUs. Y CTOMYMBOCTD, CTAOMIIN3ALINS U Pa3pyIICHHE.
4. CBoiicTBa 30J1€H, CTpOEHUE YacTHUI] 30J151. Y CTOMUMBOCTD, KOATYJISALUS U CTa0MIIN3aIUs
30JIEH.
5. Meronbl onpeseneHns HOBEPXHOCTHOTO HATSKEHHUS.
6. BiusiHMEe MHUCTIepCHOCTH Ha (PU3UKO-XUMHUYECKHIE MTPOIECCHI.
7. OnTryeckre METOAbI ONPEIeSICHHs TUCTIEPCHOCTH.
®opMyJIMpOBKa 3aaHUA

YcTaHOBUTh, KakMM U3 aJCOpPOLIMOHHBIX YypaBHeHMM - @pelHmainxa WiIu
JIsHrMIOpa, OMUCHIBAETCA MPOLECC aJCOPOLIMN HEKOTOPOH KUCIOTHI. M3BeCTHO, UTO MpH
agcop6ruu u3 200 MJI BOJHOTO PacTBOpa TOM KUCIOTHI HA 4T aKTUBUPOBAHHOTO YTJIS
KOHIICHTpALUs KHUCIIOTBl YMEHBIIACTCS, B 3aBUCUMOCTH OT MCXOJHOW KOHILIEHTpaluu
(C%), mo 3mavenmit Ci. HaifTm KOHCTaHTHI B YCTAaHOBJEHHOM Bamm ypaBHeHHH
azcopOblMM, a TaKKe PAaBHOBECHYIO KoHIeHTpanuio pactBopa (Cs) mpu Toil ke
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WHJUKaTOpa

TeMIepaType, eclM MCXOMHAsA KOHIEeHTpamus kucnotsl obtta CO% = ... Mmoms/ave, a Macca
ajcopOeHTa 4r.
I/ICXOIIHBIC JaHHBIC AJIA UCCICJOBAaHUA

< HcxonHast KOHLIEHTPALUS Konuentpauus nocne agcopbuun Ci, , -
Il & E CO, mons/mm® MOJIB/ M3 o B
Z S Zs Cc% C% C% CY% C1 C2 Cs Cs D &
T & =g S
- 0 =
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) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[Ipomexyrounas arrecranusi 1o gucuuruinHe «KommowpHas Xumus» — BKIIOYAeT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTH YPOBEHBb YCBOSHUS O0yUYaAIONTUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBISABISIIOIINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
npoBoAnTCs B hopme dKk3aMeHa U B (hOpMe BHITIOTHEHHS U 3aIIUThI HHANBUIYAILHOTO 3aaHMSI.

DK3aMeH 10 JaHHOW TUCIUIUIMHE MPOBOAUTCA B YCTHOM (opMe MO SK3aMEHAIIMOHHBIM
OwmyietaM, KaKIbId M3 KOTOPBIX BKIOYAECT 2 TEOPETHUYECKUX BOIMPOCA U OJHO NMPAKTHUECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOE WU TIIyOOKOe 3HaHhe
yueOHOro Marepuasga, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO OIEpUpYeT
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYaIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHH YpOBEHBb
c(OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOYHOCTH, 3aTPYAHEHHS [IPH aHAJTUTUYECKUX ONEpallUsiX, IEPeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIC CUTYAIUU.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiicss JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJBHBIX MEpPONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHHWH, HABBIKOB,
0oOy4arolIMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHUSAMH U
YMCHHSIMH IPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEILHO» (2 Oaia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUECKOro maTepHalia, JOMYCKAeT CYIIECTBEHHBbIC OIIMOKH, HE MOMKET
MOKAa3aTh UHTEIUICKTyaIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyJO0BJIETBOPUTEJIbHO» (1 0awt) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXKET I[0Ka3aTh
WHTEJUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1ad.



