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Pabouas nporpamMma JucUMIIIMHbL « XUMHS» COCTABJIEHA B COOTBETCTBHH C y4YEOHBIM MMJIAHOM 10

HarnpaBJIeHUIO MOArOTOBKU (cneumanbHoctr) 21.05.04 "TopHoe meno", HarpaBjIeHHOCTh (MpoduIIb)
«Mapkueiinepckoe aeno» mst 2023 roaa npuema o OYHOMN M 3204HOI dopme 0byueHus.

CocraBuTenb: 10UEHT, K.X.H. Bonkosa Enena MBaHoBHa, 1oLEHT xadenpsl o01eH, pusnyeckoit
1 OpraHu4eCcKO XUMHH.

CocraBuTeb:
3aB. Kadenpoii «O01ast, pusnyeckas U opraHuyecKas XUMHs»

K.X.H., IQUEHT, /”
{[2/(5/;/ E. M. Boakoga

Pabouas nporpamMma paccMoTpeHa ¥ NpUHATA HA 3aceJaHUM kadenpsl «O61as, Gpusnueckas u
OpraHuyecKasi XuMus.

9/ L %)
[poTtokos ot by a3 2023 roga Ne S

3aBenyromuit kadeapoit M/ / ~ E.W BousikoBa
“(noanuck) (®.M.0.)

Pabouas nporpamma cornacosana ¢ einmyckaromeii kadeapoii Mapkiueiaepckoro aena um. JI.H.
Ornob6nuna . p
23 rme, 2043 romare 3
[Iporokon ot « XJ » Qi 20X I rona Ne

3aBenyromuii kadeapoit 5 H. B. ®unaropa .
(n@ﬁhcs) (®.H.0.)

Pa6ouas nporpamma o106peHa y4eGHO-METOAMUYECKOH KOMHUCCHEH JHOHHTY no nanpasnenuto
noarorosku 21.05.04 "T'opuoe geno"

[Ipotokon ot « XJ » ML J7N ZOPf_f}roz[a Ne ‘/Z'
7

5 5N
Wl e

X

[Ipencenarens Hms —YC. B. Bopiesckuii .
(nonmnuce) (®.1.0.)
4
PaGouast nporpamma npomnena ans 20 roga npuéma Ha 3acenaHum xadenpel oOLIEH,
(u3ryecKoii 1 opraHUYecKoit XUMHH.
[TpoTokon ot « » 20 roma Ne

3asenyrowuuii kadeapoii

(nmoanuce) (®.1.0.)
CornacoBaHo ¢ BhimycKatoweii kadeapoi Mapkiueiaepckoro aena uM. JI.H. Orno6iuna

3aBenyrouuii kadenpoii

(nmoarmnuce) (®.1.0.)
Pabouas nporpamma npoanena mas 20 roaa npuéma Ha 3acenaHuu Kadeapel oOLIEH,
(u3nyeckoit 1 opraHuueckoit XUMUH.
[TpoTokon ot « » 20 rona No
3aBenytouwii kadeapoit
(noamnuce) (9.1.0.)

CornacoBaHo ¢ BeimycKaroweit kadeapoii Mapkuieiaepckoro aena um. JI.H. Orno6ivna

3aBenytouiuii kapenpoii

(moxmnuce) (9.1.0.)



1. OBBEKT, LIEJIb U 3AJIAYA OCBOEHUSA JUCIHHAIIJINHBI

JucuuiuimHa «XUMHUS» PACCMATPUBAET BONPOCHI, CBA3AHHBIE CO CBOMCTBAMM H
CTPYKTYpOU XMMUYECKHX BEIIECTB, C 0COOCHHOCTSMHM U 3aKOHOMEPHOCTSIMHU MPOTEKaAHUS
XAMHWYECKUX MPOIIECCOB, YCTAHOBJICHUEM MAaTEMATHYECKUX 3aBUCUMOCTEW OCHOBHBIX
XapaKTEPUCTUK XUMUYECKUX MTPOIECCOB.

Oo6vexmom uzyuenusn sBISICTCS CTPOCHUE, PEAKIIMOHHAS! CTIOCOOHOCTD M CBOMCTBA
BCEX XMMHUUYECKUX JIEMEHTOB U X HEOPTAHUYECKUX COCTMHEHUM.

Ilpeomemom u3yuenusa SIBISIIOTCS  B3aUMOCBSI3b  XMMHUYECKOTO  COCTaBa,
CTPYKTYPBbI, YCJIOBUM CUHTE3a U CBOMCTB XUMHUYECKHUX BEILECTB.

Ileny mUCUUTIIMHBL - U3YYCHUE OCHOBHBIX TMOHSATHN W 3aKOHOB OOIIEH XUMUU:
00pa3zoBaHKe HEOPTAaHUIECKUX COCTMHECHUIT; COBPEMEHHAS TEOPHUSI CTPOSHUS aTOMa; CYTh
U 3HAYCHHE TNEPHOJUYECKOTO 3aKOHA; OO0pa3oBaHUE XUMHUYECKOW CBSI3U; 3aKOHBI
XAMUYECKOM KHHETUKM W PAaBHOBECHS; CBOWCTBA PAaCTBOPOB JJIEKTPOJIUTOB W
HEJJIEKTPOJIUTOB; 3aKOHBl  JJIEKTPOXUMUH; dbopMmupoBaHUEe Y  CTYJCHTOB
COOTBETCTBYIOLIMX 3HAHWM, YMEHMM W  HABBIKOB JUII  HCHOJIb30BAaHUS B
npoheCCUOHAILHON JIeSITEIbHOCTH, @ UMEHHO 00eCIeUeHHE JCATEILHOCTH YelIOBEeKa B
AKCIUTYaTallMOHHOM pa3BelKe, J00bYe U TMepepabOTKe IMOJE3HBIX HCKOMaeMBbIX,
CTPOUTENBCTBE U IKCIUTyaTaIluu MOA3EMHBIX 00BEKTOB PA3JIMYHOIO HA3HAYCHHUS.

OCHOBHOE BHHMAHHE B MPENOJABAHUN JUCLMUIUIMHBI YACIAECTCA CO3AAHUIO CUCTEMBbI
3HAHUM U NPEJCTABIIEHUH, UTO B JAIBHEUIIIEM ITI03BOJIUT:

— 0000mare  pe3yiabTaThl  TEOPETHUYECKHMX M  SKCIEPUMEHTAIbHBIX
HUCCICIOBAaHM;

— HCIIOJIb30BaTh YPABHEHUS XUMHYECKHX PEAKIUNA JUISI  OMUCAHUS
KOHKPETHOTO TEXHOJIOTHYECKOTO MTPOIIECCa;

— BBIIOJHATh  TEPMOJMHAMUYECKHE W  XHUMHUYECKHME  PACYEThl  JJIA
IJIAHUPOBAHUS M TIPOBEICHUS (DU3NKO-XUMHYECKUX IKCIIEPUMEHTOB;

— HCIIOJB30BaTh METOJIBI XUMHYECKOH HACHTU(DHUKALMKM IS OINpeaeIcHUs
($a30BOTO COCTaBa U3y4aEMbIX CHCTEM.

B pe3ynbraTe 0CBOCHUS TUCIHUILIIAHBI CTYICHT JOJDKEH

3HATDH

— OCHOBHBIC 3aKOHBI M MMOHSITHS XUMHUHU,

— OCHOBHBIE TEOPUU TEXHOJOTHYECKUX TMPOLECCOB (TePMOJIUHAMUKA,
XHMHUYECKas KHHETHKA);

— CBOMCTBAa DJJIEMEGHTOB M WX COCAMHEHHMN COTJIACHO MOJIOXKCHUIO B
MEPUOJNYECKON CUCTEME;

— XUMHUYECKYH) TEOPHUIO PACTBOPOB, METOAUKY pacuera KOHIEHTpaIui
PacTBOPOB, ONPEAECIECHUS KOJJIUTATUBHBIX CBOMCTB PACTBOPOB;

— HWMEThb IMpeJCTaBICHHE 00 OCHOBHBIX MPUHIMIAX KHCIOTHO-OCHOBHBIX
B3aUMOJCHUCTBUA XHMHUYECKHUX COCJIMHEHUW B  pacTBOpax, OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX MPOLIECCAX, U MpoLeccax IEKTPOIU3a.

yMeThb

— TIOJb30BAThCA METOAAMH TEOPETUYECKOTO U SKCIEPUMEHTAIBHOTO
HCCJICIOBAHUS;

— ONUCHIBATh KOHKPETHBIM TEXHOJIOTMYECKOM TMPOLECC yPABHECHUAMU
XAMHUYECKUX PEAKIUN;
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— BBITIOJTHATH TEPMOJUHAMUYECKUE U XUMUYECKUE PACUEThI, TUIAHUPOBATH U
MPOBOJUTH (PU3UKO-XUMHUECKUE IKCIIEPUMEHTHI,
— MPOBOJUTH 0000IIEHHE U 00PAOOTKY PKCIIEPUMEHTATBHBIX TaHHBIX;
— onpenenarh (a3oBbld COCTaB M3y4aeMbIX CHCTEM; HCHOJIb30BATh METOMbI
XUMHUYECKON UACHTU(PUKALINH.
BJIA/1€Th
— ocHOBaMHU (PYHJIaMEHTAJILHBIX Pa3/IeIOB XUMHUH C IEJbI0 UX TIPUMCHCHHS B
penreHnn nmpohecCHOHaNBHBIX 3a7ad;
— HaBBIKAMU pabOTHI ¢ MPUOOPAMH, TOCTAHOBKH MTPOCTEHUIIIETO IKCIICPUMEHTA
U OIICHKH €0 PE3yJIbTaTOB.
[TepeuncrienHbie pe3yIbTaThl O0yYEHUS SIBISIFOTCS OCHOBOM 7151 ()OPMHUPOBAHUS
CIEAYIOLIMX KOMIIETCHIUN:
— Crnoco0eH OCYIIECTBIATh KPUTHUUYECKUN aHaIu3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO MO/IX0/1a, BhIpabaThiBaTh cTpareruto acicreuii (YK-1).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMME

JucuunirHa OTHOCUTCS K 00s13aTtesibHOM yacTu brioka 1 nucuumiuH (Momayseil)
y4eOHOr0 TJIaHa.

3HaHUA W YyMEHHUS, NOPUOOpPETEHHbIE IPU OCBOCHUU JAaHHOW JUCIUIUIMHBL,
peanu3yloTcsd CTYACHTOM TMpU M3YYEHUM JHUCLHMIUIMH €CTECTBEHHOHAYYHOIO U
npo(ecCHOHANBHOTO IHKJIA: ««be30MmacHOCTh BeAEHUsT TOPHBIX pabOT W TOPHO-
cniacatesnbHoe feno», «be3onacHocTh KU3HENEATeNbHOCTHY, «[ OpHO-pOMBINITIEHHAS
sKoNorus», «TermnoTexHUuKa», BBITOJIHEHUH HAay4YHO-UCCIIEA0BATENbCKOW pPabOThl U
MPOXO0XKJAEHUH I'OCYJaPCTBEHHOW UTOTOBOM aTTECTAllUH.

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1. Pacnipesesienne y4eOHbIX 4YaCOB M0 TeMaM JUCHUILVIMHBI M BUJIaM 3aHATHI

KosmmuectBo vacos
HanmenoBanue Tem (ounasi/3aouHas popma)
(conepxkaTebHbIX MOIYJIEH) Beero B ToMm uncre

Jlexuuu| Tlpakt |Jla6op.| CPC
Tema 1. OcHOBBI XUMHYECKOM oai21 | an 19/- | 420
TEPMOJIUHAMUKHU
Tema 2. OCHOBBI XUMHUYECKOW KUHETHKHU. 99129 4/ 102 | 4120
XHUMHUYECKOE PAaBHOBECHE
Tema 3. JlucniepcHbIE CUCTEMBI U PACTBOPBI.
PacTBOpBI HEINEKTPOIUTOB U 34/41 | 9/1 12/2 | 9/38
DJICKTPOIUTOB.
KonTtakTHas paboTa (qomoTHUTETHHAS ) 4/6
KypcoBas pabora (mpoexT) - -
HToro 1o BUIaM 3aHATHN 72/90 | 17/2 34/4 | 17/78
KonTposb 36/18

Hroro: 108/108




(I)opanOBaHne KOMIIETEHIIU B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUILJINHDI

TeMbl JMCHUIIMHBI, HALICJEHHbIE HA BHIPA0OTK
KoMmnerenuuu aucn » Hall p y
KOMIIETeHIIM U
YK-1 Temal, 2,3,4,5,6
3.2. Jlekuuu

Tema 1. OCHOBBI XMMHY€ECKOIl TEPMOAUHAMHKH.

Conepxanue TeMbl 1:

OCHOBHBIE MOHATHA TEPMOJMHAMMKHU: CUCTEMA M BHEIIHSS Cpela, TUIbI CUCTEM
(oTkphITast, 3aKpbiTas, n3onaupoBaHHas). [Ipomecc, Temnora u poboTa Kak aBe (OPMBI
nepenaun sHeprur. COCTOSIHME CUCTEMBI, MapaMeTpbl COCTOSHUSA (PKCTEHCUBHBIE U
UHTEHCUBHbIE). DYHKIUU COCTOSHHUS W uX oOmue cBoiictBa. (OCHOBHBIE
TepMOJIUHAMHUYECKUE (DYHKIMHU (BHYTPEHHSISI SHEPTHUs, SHTAIBIINS, SHTPONHUS, YHEPTUs
['u66ca, osueprus [I'enbmronbua). CraHgapTHOE COCTOSHUE W CTaHJApPTHBIC
TepMOoJUHAMHUeckue (YHKIMM cucTeMbl. [lepBoe Hadano TEpMOJMHAMUKH - 3aKOH
coxpaHeHusi sHepru. CBsi3b MEXAy SHEprueu, Temiotoi u padoroil. BHyTpeHHss
OHEPrus W SHTANBNUA. TermaoBoi 3(PQPeKT H30XOpHOTO U HM300aPHOTO TPOIIECCOB.
CrangmapTHas »SHTaJIbIUS O00pa3oBaHUs BemecTB. Tepmoxumus. 3akoH [ecca.
TepMoXuMHUYECKHE YPABHEHUS U PACUETHI.

Bropoe nHawano - rtepmoaumHamuku. IIpomeccel  caMONpPOM3BOJIBHBIE U
HecamoIipou3BoJibHbIe. [loHsTHE 00 SHTpONUU. DHTPONUS KaK KpUTepraabHas PyHKIUS
JUISL N30JIMPOBaHHbIX cucTeM. lIpencraBieHne o TpeTbeM Hayaie TEpMOJMHAMUKH. J[Ba
OCHOBHBIX (DaKTOpa, ONpEIENSIONINe CIOHTAHHOE MPOTEKaHUE Npolecca. DHEpPrus
['n006ca. VYpaBHenue ['ub6ca. Kputepuum HampapieHUs MPOTEKAHUS XUMUYECKON
peakiuu B U300apHBIX U U30XOPHBIX YCIOBUSIX.

Jluteparypa x teme 4: [1, 2, 3, 4]

Tema 2. OcHOBBI XUMHYECKO! KHHETUKU. XMMUYECKOE PABHOBECHE.

ConepkaHue TEMBI 2:

IIpenMer XMMHMYECKOM KHHETUKU. ['OMOT€HHBIE M TE€TEPOr€HHBIE pPEAKLIMHU.
CkopocTh peakiud (MTHOBEHHAs W CpPEIHssI), CIocoObl ee BhIpaxeHus. OCHOBHBIE
(akTophl, BIUAIOIIME HA CKOPOCTh peakluu. 3aKoH JedcTByromux macc. Koncranra
CKOpoCcTH peakuuu. KuHeTnueckui MNOpsAAoK peakuuu. BnmsHue temmnepaTypbl Ha
CKOPOCTh peakiMu. TemMnepaTypHblil KO3(DPPHUIMEHT CKOPOCTH pPEaKIUH. YpaBHEHHE
Appennyca. OHeprus akTuBauud. BrusHue BHEWHUX (PAKTOPOB Ha CKOPOCTb
TrETEPOTreHHBIX peakuuil. [IpeacTaBneHne 0 KWNHETUKE T€TEPOreHHBIX MPOLIECCOB.

Karamu3. Tunel xumuueckux peakuuid. LlernHble xumuueckue npoueccol. LlenHbie
IIPOLIECCHI — OCHOBA IPOLIECCOB TOPEHMUS.

CocrosiHne paBHOBecHs. TepMOaMHAMUYECKU KpUTepHUil paBHoBecus. KoHcTaHTa
paBHOBecusi, CBsI3b KOHCTAHTBl XMMHYECKOTO paBHOBecusi ¢ »sHepruei ['mbbOca,
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3aBUCHUMOCTh €€ OT TemnepaTypbl. CMellleHre XxuMuieckoro pasuosecust. [Ipunmun Jle
[HIaTemnre.

JIureparypa k Teme 5: [1, 2, 3, 4]

Tema 3. JlucnepcHble cMcTeMbl U PacTBOPbI. PacTBOpBLI HEIJIEKTPOJINTOB U
3JIEKTPOJIMTOB.

ConepkaHue TEMBI 3:

[Tonsitue o aucnepcHbix cuctemax. Crenenb aucnepcHocTH. Kiaccudukarus
JUCNIEPCHBIX cUcTeM. VICTMHHBIE pacTBOpBI, BUIbI pacTBOpPoB. CrHocoObl BhIpaKEHUs
COCTaBa pacTBOPOB: MaccoBas [0Jsl, NPOLEHTHAas KOHIIEHTpAlusi, MOJbHas JOJis,
MOJISIpHAs KOHIICHTpAIUsl, HOpMalibHasi, MOJIsUIbHAsE KOHIIEHTpalus. PacTBOpUMOCTH
TBEPABIX BELIECTB M Tra3oB. Xumuueckas teopus pactBopoB [[.U. Menneneesa.
ConbBaThl, THApATHI, TeIIoBbie A(G(EKTh TpU pacTBOpeHUH. Kpuctammoruaparsl,
neruaparanus. PU3NKo-XuMUYECKasi TEOPUSl PaCTBOPOB.

KosumnratuBaele CBOUMCTBa pacTBOpOB. JlaBieHuWe 1mapa pacTBOPUTENS Hal
pPacTBOpPOM, TEMITEPATYPhI KUTICHHUS U 3aMEP3aHUs paCTBOPOB, OCMOC. 3aKOHBI Payisi.

DJIEKTPOJIUTBl U HEIJEKTPOJIUTHI. Teopus >SIEKTPOJUTUYECKON JUCCOIMAIUU.
CreneHb aUCCOIMAIIMM, CHJIBHBIE M claOble 3JeKTpoauThl. KoHCTaHTa AHMCCOLMAIUY.
KosmuratuBHbie CBOMCTBA 3JIEKTPOJUTOB, M30TOHUYECKUH KoddpuiineHT. PaBHoBecue B
pacTBopax ciaadbIX IEKTPOIUTOB. 3aK0H pa3zbaBiieHuss OcTBaibaa.

bydepnsie pactBopbl. oHHBIE peakiuu OOMEHAa B pacTBOpax, HaIpaBJIEHUE HX
NpoTeKaHus. AyToJauccOUMAlUsl BOJbI, HOHHOE MpOU3BEeACHUE BOAbl. BomopoaHslii
nokaszareib. KuCI0THO-OCHOBHbBIE MHIUKATOPBI.

Jlureparypa x Teme 6: [1, 2, 3, 4]

3.3. IlpakTnueckne (CeMUHApPCKHe) 3aHATHA YYEOHBIM IUIAHOM HE
IPELyCMOTPEHBI

3.4. JIabopaTopHbie padoThI

No T O60bem, yac. | Jlutepa
ema paboThI
/11 OYH/3209 Typa
1. | Kiraccel HeOpraHMYeCKHX COCTUHEHHM 6/- [5, 6]
5 KonnuecTBeHHBIE COOTHOIIEHUSI B XUMUYECKUX 4/- [5, 6]
pacueTax
3. | Tepmoxumusi u TEpMOIMHAMUKA 4/- [5, 6]
4. | XuMmuuecKasi KHHETHKA 4/2 [5, 6]
5. | Xumudeckoe paBHOBECHE 4/- [5, 6]
6. | PacTBOpHI HEAIEKTPOJIUTOB U DJIEKTPOJUTOB 6/2 [5, 6]
7 Bopopoansiii mokaszaresnb. KuciotHo- o/ 5, 6]
' I[EJIOYHBIE XapaKTEPUCTUKU PACTBOPOB —
8. | KonnmratvuBHbBIEC CBOMCTBA PACTBOPOB 4/- [5, 6]
Hroro: 34/4




3.5. CamocTosiTesibHAs padoTa CTyAeHTA

Ne . O0Obewm, yac.
Bunapl camocToaTensHOM pabOThI CTyIEHTA
n/n OYH/3a04
1 N3yuenue nexkunoHHoro matepuana (He metee 50% ot 10/30
o0beMa JICKIINiA)
2 [TonroroBka k maboparopubsiM pabotam (He Mmenee 50% ot 17/39
00beMa ayIMTOPHBIX JJA0OPATOPHBIX 3aHSITHH)
3 [ToaroToBka k npakTuueckum padotam (He menee 50% ot -/-
00beMa ayIUTOPHBIX TPAKTUIECKUX 3aHSITHI)
4 Brinosnenne kypcoBoro npoekra (36 yacoB) -/-
5 Brinonaenne KypcoBoi paboTsl (27 gacoB) -/-
6 BrinosHeHne nHAMBUTyaIbHOTO 3aaHus (He MeHee 9 -/9
JacoB)
Uroro: 17/78

3.6. Kypcogoii mpoexT (padoTa), HHAMBUIAYAJIbHOE 3aJaHUE

Jlns  cTyneHToB oO4HOM (OpMBI OOydeHHMsST KypCOBOM TMpoekT (pabora)
WHUBUTyJIbHOE 33JIJaHKE TI0 TUCIUILTMHE YYeOHBIM TUIAHOM HE TIPETYCMOTPEHBI.

Jlist cTyneHToB 3a04uHOM (HOpMBI OOydUEHHsI TPEIyCMOTPEHO BBHITIOJIHEHHE |
WHAUBUAyaIbHOTO  3amanus. (OObeM y4eOHOW HArpy3Kd TIpH  BBITIOJHEHUU
WHIMBUIYaIbHOTO 3a1anus — 9 wacos [7, 8].

4. POHJI OHEHOYHbLIX CPEJICTB
4.1. Kputepum ¥ mKajabl /I HMHTErPUPOBAHHOM OLEHKH YPOBHS
cpOopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasenawowas komnemeHyuu — NOIHOMA 3HAHUU

— HYJICBOM YPOBEHb: HEBEPHBIC, HE apryMEHTHPOBAHHBIE, C MHOXECTBOM
rpyObIX OIIMOOK OTBETHI Ha BOIPOCHI / OTBETHI HA JIBa BOIPOCA U3 TPEX IOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHHUIA;

- IIOPOTOBBIM  ypPOBEHb: JaHbl HEJOCTATOYHO IIOJIHBIE, TOYHBIE W
apryMEHTUPOBAaHHbIE OTBETHI Ha BONPOCHL. [IIIOXO 3HaeT TepMUHBI, ONpPENECICHUS U
IIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHHWs, NPUHLMIBL J{OIyIIEHO MHOIO
HErpyOBbIX OIINOOK;

- CpeIHUM  YpOBEHb:  JlaHBI ~ IOCTAaTOYHO  MOJHBIE, TOYHBIE W
apryMEHTUPOBAaHHbIE OTBETHI HAa BOINPOCHL. B 11€0M 3HAaeT TEpMHHBI, ONPEAEICHUS U
MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLLIEHHUSI, PUHLHUIIBL. J[OIyIIEHO HECKOJIBKO
HErpyObIX OIIHUOOK;

— IIPOJIBUHYTHIM YPOBEHb: [aHbI IOJHBIE, TOYHBIE M APTYMEHTUPOBAHHBIC
OTBETBl Ha BOIPOCHL. 3HAET TEPMUHBI, OIPEIACICHUS W TMOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILICHUSI, MPUHIMUIIBL. J[OMyIIEHO HECKOJIBKO HETPYOBIX OLIMOOK;

— BBICOKUI YPOBEHbB: JIaHBI IIOJIHBIC, TOYHBIE U apIyMEHTUPOBAHHBIE OTBETHI
Ha BOMNPOCHI. 3HAET TEPMHUHBI, ONPENEIECHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIECHMS], IPUHIMIIBL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEH.

COCI’I’ZG@]Z}ZIOWCZ}Z KomnemeHnyuu — yMerusl
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— HYJIEBOIl YpOBEHb: IOJIHOE OTCYTCTBHE IOHUMAHHUS CYTH METOJIUKU
pelieHus 3a1a4u, JOMyIIEHO MHOXKECTBO I'pyOeHIIINX OmMOOK / 3a/1aHNs HE BHIOJIHEHbI
BOOOIIIE;

- MUHUMAaJIbHBII ypOBEHb: cl1a00€ MOHUMAaHUE CYTH METOAUKHU pEIICHUS
3a/1a4M, JOMYILEeHbI rpyObie omuOKu. Pemenus He o0ocHOBaHbI. He ymeeT ucnosib30Bath
HOPMAaTUBHO-TEXHUUYECKYIO JTUTEPATYPY.

— MIOPOTOBBIN YPOBEHB: JOCTATOUHOE MOHMMAHUE CYTH METOAMKH PEIICHUS
3a/la4u, JAOMYIIEeHbl OMMOKHU. Permennst He Bcerga 00OCHOBAaHBI. YMEET UCIOIb30BaTh
HOPMATHUBHO-TEXHHUYECKYI0 JnuTeparypy. Cmabo oOpueHTHpyeTcss B CHEIHAIBHOM
HAY4YHOU JIUTepaType, HOPMATUBHO-TIPABOBbIX aKTaX;

— CpeIHUN YpPOBEHb: B IIE€JIOM TMOHHMMAET CyTh METOAMKHU PELIeHMs 3a/1ayH,
JonyiieHsl omuOku. Pemenuss He Bcerga OOOCHOBaHBI. YMeEET HCHOJIb30BaTh
HOPMATHUBHO-TEXHUUYECKYI0O U CHELHMAIbHYI0 HAy4YHYIO JIUTepaTypy, HOPMAaTHUBHO-
IIPABOBBIE AKThI;

- OPOABUHYTHIM ypOBEHb: B II€JIOM IMOHUMAET CYyTh METOAMKH pPEIICHUS
3a/1a4d, JOMyIIeHbl HeTouyHOCTH. CriocoOeH 000CHOBATH pEIIeHUs. Y MEET UCTIOIb30BaTh
HOPMATHUBHO-TEXHUUYECKYI0O U CHEIHAIBHYI0 HAy4YHYI0 JHUTepaTypy, HOPMAaTHBHO-
IIPABOBBIE AKTHI;

- BBICOKHI YPOBEHB: MMOHUMAET CYyTh METOAMKH pelieHus 3agaun. CrnocobeH
000CHOBATH PEIICHUA. Y MEET UCTIOIB30BaTh HOPMATUBHO-TEXHIUUECKYIO U CTICIUATBHYIO
HAy4YHYIO JTUTEPATYPY, EPEAOBOM 3apyOEIKHBIN OIbIT.

Cocmasnarowas KomnemeHyuu — 61a0eHue HagblKamu

— HYJIEBOW YpOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMM BBIITOJHEHUS
npo¢ecCHOHANBHBIX 3a7a4. He MOXeT BbIOJIHUTE 3aaHMs;

— MUHUMAQJIBHBI  YPOBEHb: HE JIEMOHCTPUPYET BIAJCHHE HAaBBIKAMU
BBINOJIHEHUS TPOPECCUOHANBHBIX 3a/1a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTU MPU
BBIIIOJIHEHUH OT/ACJIBHBIX 3aJaHUM;

— [IOPOTOBBIN YPOBEHb: BJIaJICET HABbIKAMHU BBINOJIHEHUSI TPO(ECCHOHAIBHBIX
3a/1a4 Ha IOPOTOBOM YPOBHE. 3a/1aHUsI BHIIOIHIET MEIJIEHHO U HEKAYECTBEHHO;

- CpeIHUIl ypOBEHB: BIa/ICET HABBIKAMU BBIMIOJIHEHUS MPO(EeCcCHOHATBHBIX
3a/1a4. 3aJJaHus BBIIOJIHSET HA CPEAHEM YPOBHE IO OBICTPOTE U KAYECTBY;

- MPOJIBUHYTHI YPOBEHB: BIIAJEET YBEPEHHBIMU HABBIKAMH BBIIIOJTHEHUS
npodeccHoHaNbHBIX 3aJad. BBICTPO M KAauyeCTBEHHO BBHIMOJHIET 3aJaHUs, WHOTIA
JOITyCKasi HE3HaYUTENbHbIE TOIPEITHOCTH;

- BBICOKMI YPOBEHBb: BIAJCET YBEPCHHBIMM HABBIKAMHU  BBIIIOJIHECHUS
npo(decCHOHANBHBIX 3a7ad. bBBICTPO M KAa4eCTBEHHO BBINOJHSET 3aJaHusi, IpU
HEO0OXOUMOCTHU AEMOHCTPUPYSI TBOPUECKUN MOIXO/.

Obob6wennas oyenka cqhopmMupo8aHHOCmu KoMnemeHyut
- HYJIEBOM YpOBEHb: Ha HYyJIEBOM YypOBHE C(HOPMHUpPOBAHBI:  BCE
COCTAaBJISIFOLIME; OJIHA WJIM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIEE BRICOKOM YPOBHE;
- MUHUMAJIbHBI YpOBEHb: HA MHHMMAJIBHOM YPOBHE CHOPMHUPOBAHBI: BCE
COCTABJISIFOIIHE; OJTHA WJIH JIBE U3 TPEX, OCTaJIbHBIC — HA 00JIEE BRLICOKOM YPOBHE;
- MOPOTOBBI  YPOBEHb: HA TIOPOTOBOM YypOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIFOIIIE; OJTHA WJIH JIBE U3 TPEX, OCTaIbHBIC — HA 00JIe€ BLICOKOM YPOBHE;
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— CpemHHM ypOBEHb: Ha CpEeIHEM ypoBHE C(HOPMHPOBAHBI:  BCE
COCTABJISIONINE; OJTHA WJIU JIBE U3 TPEX, OCTAILHBIE — HAa 00JIee BEHICOKOM YPOBHE;
— MPOJIBUHYTHIM YPOBEHb: Ha MPOJBHHYTOM YypOBHE C(OPMHpPOBAHBI: BCE
COCTABJISIFOIIME; OJTHA WJIM JABE U3 TPEX, OCTAIbHBIE — HA BBICOKOM YPOBHE;
— BBICOKHI YPOBEHB: Ha BLICOKOM YPOBHE C(OOPMHUPOBAHBI BCE COCTABJISIONINE
KOMIIETECHITU .

4.2. Bonnpocsl K 3K3aMeHy

1. OCHOBHO-KHUCIOTHBIE CBOMCTBA OKCUAOB U TUIPOKCHIOB.

2. Conu. OCHOBHBIE, CPETHUE U KHUCIIBIE COJIH.

3. CrexuomeTpUyecKre COOTHOUIEHUSI (MAacCOBbIE, MOJbHbIE, OOBEMHBIC) MEXIY
B3aMMOJICHCTBYOILMMH BEIIECTBAMMU.

4. OCHOBHbBIE TEPMOJIMHAMUYECKHE PYHKIUHU, X (PU3NUECKUNA CMBICI.

5. Onpenenenue TemIoBOro 3pdexra peakuuu. IHI0- U IKZ0TEPMUUECKUE PEaKLIUU.

6. OuTponus, puzndeckuii cMpici. Kpurtepuii caMmonpou3BOJILHOTO MPOTEKAHUS PEAKIIUU
B M30JMPOBAHHBIX CUCTEMAX.

7.CBobO0Has sHeprus ['u66ca. Hanpasienue mpoTekaHusi peakiuy B HEU30JIUPOBAHHBIX
CUCTEMAX.

8. Xumunueckas kunetuka. Kunetnueckoe ypaBHeHue peakuuu. [ToctosHHas cKOpocTH.
9. IlopsnoK peakuy 1O BEUIECTBY. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT KOHLUEHTPALUU
pEareHToB.

10. 3aBUCUMOCTH CKOPOCTH PEaKIMK OT TEMIEPATYphl. Y paBHEHHE AppeHHyca.

11. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

12. Cmenienue xumuueckoro paBaosecust. [Ipunuun Jle-1llaTense.

13. PacTBOpBI HEIEKTPOJIUTOB. BUABI KOHIIEHTpALMKA PACTBOPA, EAUHHULIBI U3MEPEHUS.
14. PactBOpbl 31€KTpOoUTOB. CTENEHb AUCCOIUALIUH.

15. IIpousBeneHue pacCTBOPUMOCTH MaJIOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOIUTOB.

16. Monnoe npousBeieHue Bojibl. pH pacTBOpoOB.

17. Unpukaropel. KauecTBeHHOE OnpeneneHrne KUCIOTHO-IIETOYHON XapaKTEePUCTUKHU
pacTtBopa.

18. Bydepnsie pactBopsl. BydepHas eMKOCTb.

19. KonnuratuBHbIE CBOMCTBA PACTBOPOB HERJIEKTPOJIUTOB. TeMiiepaTrypbl KUIEHUS U
KPUCTAJUIA3ALUN PACTBOPOB.

20. OcMOTHYECKOE JTaBJICHHUE.

21. KomnuratuBHble  CBOMCTBA  pAacTBOPOB  DJIEKTPOJUTOB.  M30TOHMYECKHIA
KoahpuIreHT.

22. JlaBlieHME HACBIIIEHHOTO Mapa pacTBOPUTENS HaJl pacTBOPOM. AOCOJIIOTHOE H

OTHOCHUTCIIbHOC N3MCHCHHC ,Z[ﬂHHOfI BCJIMYUHBI.
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4.3. [IpuMep 3K3aMeHAIIMOHHOTO OWJIeTa

I'OYBIIO «/loHeukuii HAMOHAJIbHbIN TEXHUYECKUII YHUBEPCUTET»

YpoBeHb BhICIIETO TPO(hECCHOHATTEHOTO 00pa30BaHUs CHEIUATUTET
CnenuanbHOCTh 21.05.04 «"opHoOE nemo»
Crenmann3anus MapKmenaepckoe aejio
Cemectp BTOPOW
VYyeOHast AUCUMILTNHA, XUMUS
Bbuser Ne 1

1. [Tokazath ruIPOKCUI, IPOSBIIAIONTNN aM(POTEpHBIE CBOMCTBRA:

a) NaOH 6) Zn(OH), B) Cr(OH), 1) Mg(OH),

2. 3ammcath MOJIEKYJSIPHOE U HOHHO-MOJICKYJIIPHOE YPAaBHEHUE PEAKIIUUA MEKITY:
Fe(OH); + HNO3; —

3. Kak u3menutcs (yBEIMYHUTCS WM YMEHBIIUTCS) CKOPOCTb NMPAMOM pEaKiuu IMpu

MOBBILICHUY JIABJIEHUS B CHCTEME 2A(r) + B(r) = C(r) +D(1) ?

4. B xakoM Juamna3oHe TeMIIepaTyp BO3MOKHO MPOTEKAHNE PEAKITUN
2C21(T) + Oz(r) = anO(T)?
5. Haiitm konctanty paBHOBecus peakmmn NOs = 2NO,, ecnm HavanbpHas

koHneHtpanus NoO4 cocrasnsana 0,06 MOJIB/11, @ K MOMEHTY HACTYIIJICHHS] pABHOBECHSI B
peaknun ygactBoBaio 40% N2Oa.

YTBepkaeHo Ha 3acegannu kageaper  ODPOX IIpoTokoin Ne or"_ " 20 T
3aB. kadempoii DK3aMeHaTop
KPUTEPUU

OIleHMBAHMS IK3aMeHANMOHHOI PadoThI MO JUCHUITIHHE « XHAMHA»
J151 odyuyawmuxcs no cneunajbHoctu 21.05.04 «I'opHoe neno»
cnenuagn3anus «Mapkieiepckoe 1ey10»

DK3aMeH MPOBOJUTCS MUCBMEHHO MO OumietaM. buier coaepkXut 5 BOMPOCOB,
KOKIBIM M3 KOTOPHIX TPeOyeT KOHKPETHOTO OTBeTa. [IpaBMiIbHBIA OTBET Ha BOMPOC
OLICHUBAETCA B BoceMb 0asioB. [Ipy oTCyTCTBUM MPaBUIIBHOTO OTBETA HA MOCTABJICHHBIHI
BONpOC oOyuarouuiicss moiy4yaer Houib OamioB. [lonmyuyeHHble Oajuibl 32 OTBETHI Ha
BONPOCHI OMJIETa CYMMUPYIOTCS U C YYETOM PE3YyJIbTAaTOB TEKYIIET0 KOHTPOJS pabOThI
CTyJICHTa BBIBOJUTCS UTOroBas olleHKa 1mo 100-0aibHOM mIKae.

[To kaxxgomMy BOIpocCy:

— «8 6amIoB» — BBICTABIIAETCA, €CJIM MPU OTBETE HA BOMPOC CTYACHT OOHAPYKHUI
yMEHHUE CBOOOJIHO, JIOTHYHO, YETKO MU SICHO MPEAOCTaBIIATh I'PaAMOTHbIE, TIPABUIIbHBIC
OTBETHI Ha MOCTABJICHHBIA BOMPOC C MCHOJIH30BAHHUEM TEPMHUHOJOTHH U CUMBOJUKUA B
HEOOXOJAMMOW JIOTMYECKOW MOCIeI0BAaTEeIbHOCTH, a TaKXe CBEIECHUW U3 JAPYyTHX
JUCUUIUIMH W 3HAHUW, TPUOOPETEHHBIX paHee; TBEpJble MPAKTUUYECKUE HABBIKU C
TBOPYECKUM TPUMEHEHUEM IMOIYYEHHBIX TEOPETHUECKUX 3HAHUMU; HCIOJIb30BaHUE U
MPENIOCTaBIEHUE TMOJTHOrO 00OCHOBaHUS HambOoJjiee d(PPEKTUBHBIX U PaALMOHATBHBIX
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METOJIOB TIOMCKA PEIICHUS; YMEHUE HCIOIb30BaTh MPHUOOPETCHHBIC 3HAHUS W HABBIKU B
HECTaHJAPTHBIX CUTYyalHsX, TPEOYIOMUX BhIXOAa Ha WHOW, 00Jiee BBICOKHA YPOBEHB
3HAHUI; IPUBEAECHBI AHATUTUYECKUE 3ABUCUMOCTH U PACUETh;

— «/ OamIoB» — BBICTABIIAETCS, €CJIM MPU OTBETE HA BONPOC CTYACHT MPOSBUII
BBICOKMII YPOBEHb 3HAHUW IIpU OTBETE HAa BOMNPOC, IOKAa3ajdl YMEHHE NPHUMEHSTH
TEOPETUYECKUE 3HAHMS U1 PEUICHUs [IOCTABICHHOW 3aJauyd, YETKO BIANCET H
NPUMEHSET AHAIMTUYECKHUE 3aBUCUMOCTH ISl YCIIOBUM 3aJ1auk, yMEET (POpMyIUpOBaTh
BBIBOJIbI, OJHAKO TMpU PEHIEHWU 3aJaud JONMYCTHUJI HEKOTOpPbIE HETOYHOCTH,
HEJI0CTATOYHO 00OCHOBAI AOIMYIIEHUS, KOTOPbIE UCIIOJIb30BAIUCH IPU PEILICHUH 33]1a4U;

— «6 0amIoB» — BBICTABIIACTCS, €CIIM MPU OTBETE HA BOMPOC CTYACHT OOHAPY KU
yMeHHEe CBOOOIHO TPENOCTaBISATh MPABWIBHBIC OTBETHl HA MOCTaBJICHHBIE BOMPOCHI C
WCITOJIb30BAaHUEM TEPMUHOJIOTHH, a TaK)Ke 3HAHWW, MPUOOPETEHHBIX paHee; HAINIUE
HECYIIECTBEHHBIX HEJOCTAaTKOB WJIM HAapYIICHHUS MOCIEJ0BATEILHOCTA H3JIOKEHUS,
MCIIOJb30BaHUE HE CaMbIX PAllMOHAJIBHBIX METOJIOB NTOMCKA PEIICHUS; HE3HAUUTEIbHBIC
HEJIOCTATKH WJIA OMIHOKHU B pacueTax;

— «4 Oamna» — BBICTABIISIETCS, €CIU MPU OTBETE HAa BOMPOC CTYJAEHT OOHApPY U
0a30Bble 3HAHUS [0 BONPOCY, 3HAHWE OCHOBHBIX AHAJIMTHYECKUX 3aBUCHUMOCTEH,
OMMCHIBAIOUINX 3aJaHHBIA MPOLIECC, OJHAKO JOMYCTUJI CYIIECTBEHHbIE OIIMOKHU IMpHU
BBITIOJJTHEHUHA pAacyeToB, HE CMOI CHUCTEMAaTU3UPOBATh HCXOJHBIE JIaHHBIE W
c(hopMyIIUPOBaTh BHIBOJIBI;

— «2 0ayia» — BBICTABIISIETCS, €CIU MPU OTBETE HAa BOMPOC CTYJAEHT OOHApPY U
BJIAJICHUE  OCHOBHBIMH  TIOJIOXKCHHSIMH ~ Marepuaiga, HO  ¢GparMeHTapHO U
HEIOCJIEIOBATEILHO JAeT OTBETHI HA TOCTABJICHHBIE BOMPOCHI, CIa0bIe MPAKTUIECKUE
HABBIKH, TTOVCK PEIIECHUS TUIOBBIX CTAHAAPTHBIX 33/1a4 HEPAIMOHATBHBIMUA CIIOCOOAMU
C IPUHIIMITHATHHBIMHA OIITUOKAMU;

— «0 GamIoB» — BBICTABIIACTCS, €CIIM MPU OTBETE HA BOMPOC CTYACHT OOHAPY KU
HE3HAUUTETbHBIN 00Nt 00beM 3HaHUM, OTCYTCTBUE HABBIKOB B PEIICHUM 3a7a4 TI0
pa3sTUYHBIM TE€MaM AWCITUTUITMHBI JOMYCTHI MPUHIIUITHATIBHBIC OMIMOKN MPU PEIIeHUN
3a71a4, KOTOPBIE HE TaI0T BO3MOYKHOCTHU BBITIOJHUTD 3aJaHUE, WM €CJIM PELICHUE 3a1a4U
OTCYTCTBYET.

YT1BepxkaeHo Ha 3acenanuu Kadenpsl «O01mas, pusndeckas U OpraHudecKas XUMU,
npoTokoJ Ne or . 20 1.

3aBeayromuit kadeapoit E.N. Bonkosa

4.5. Kpurepum oOuneHUBAHMS YPOBHSl YCBOCHHSI Y4YeOHOIro MarepuaJa
AUCHHMILVINHBI «O011asi M HeOpPraHu4yecKkasi XuMHs»
OrneHrBaHNE YPOBHSI OCBOEHHUSI CTYJEHTOM Yy4eOHOTO MaTepuana JUCUUIIIHHBI
«OO0masi 1 HeopraHuyeckass XUMHsD IMPOU3BOJAUTCSA B XOJ€ TEKYLIEro KOHTPOJI U
IIPOMEKYTOUYHOM aTTECTALIMU (CEMECTPOBOTO KOHTPOJISA).

Texyuiuii KOHTPOJIb 3HAHUH CTYJIEHTOB OUHOM (hOPMBI 00YUEHUSI TPOU3BOJAUTCS
1O pe3yjbTaTaM YCTHBIX W NMHCbMEHHBIX OMPOCOB B XOJ€ MPOBEACHUS J1aOOPATOPHBIX
3aHATHN. MakcuManbHOE Ynuciio 0auioB TeKyIero KouTposis — 50 6aos.

HpOMe)KyTO‘IHaﬂ arrecranusi 110 peE3yjibTaTaM OCBOCHUA AJUCHUIIIIMHBI B
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CEMECTpe MPOBOAUTCA B JOpME CEMECTPOBOTO 3k3aMeHa. Dopma npoBeeHUs dK3aMeHa
— MHCbMEHHas. DK3aMEHAIlMOHHBIM Ouier BKIoYaeTr B cebs S5 Bompocos. Ilpu
OIICHMBAHUU CTYJEHTAa Ha 3K3aMEHE MPENoJlaBaTelb PYKOBOACTBYETCS KPUTEPHUSIMH,
PUBEACHHBIMU B TaOJIMIIE.

MaxkcuManabHOE KOJMYECTBO OaljIoB 32 OTBET HA BOIPOC SK3aMEHAIIMOHHOTO
OusieTa 3aCUMTHIBAECTCS CTYJEHTY B Cllyyae, €CIM OTBET MOATBEPKIAET BIIAJICHUE
CTYJICHTOM 3HAHMUSIMU B TIOJIHOM 00beMe y4eOHOM MPOrpaMMBbl.

B cnyuae, eciii OTBET Ha BONPOC HE B IMOJHOM MEpe OTBEYAECT MPHUBEICHHBIM
TpeOOBaHUAM, CTYACHTY 3aCUUTBHIBACTCS KOJMYECTBO OamioB, paBHoe 15. Ilpu
OTCYTCTBHH MPABIIHBHOTO OTBETA HA TOCTABJICHHBIN BOMPOC CTYICHT mojy4aeT 0 6amios.

Tabnuua — Pacnpenenenue 6aJIJI0B IO CEMECTPOBOMY IK3aMEHY

MaxkcumManbHO
dopma KOHTPOJIS BO3MOKHOE KOJIMYECTBO
0amioB

OTtBer Ha BOIIPOCHI Borpoc | 10
’K3aMEHallMOHHOTO Oumiera

BOITpOC 2 10

BOMpoC 3 10

Bompoc 4 10

BOIIPOC 5 10

UTOroO: 50

HToroBasi oneHKa ONpe/esaeTCs MyTeM CyMMUPOBAHUS KOJIMYECTBA OAJLIOB TI0
pe3yibTaTaM TEKYIIero KOHTPOJIS U KOJWYECTBA OAJIOB MO PE3yJIbTaTaM CEMECTPOBOTO
sK3aMeHa. MaKkcHMAaJIbHO BO3MOKHOE KoJtHuecTBO 0ajii1oB — 100.

[Tomydyennass omenka 1o 100-0ammbHON IIKalle OMNpeACNsIeT OICHKY I10
rocyaapcTBeHHoOM mkane u mkane ECTS:

Cymma 6aiu1oB Onenka Onenka
1o 100-6abHOM mIKae no mkaie ECTS 110 TOCYIAPCTBEHHOM IIKAJIE
90-100 A OTangyHO
80-89 B Xoporo
75-79 C
70-74 D Y 10BIETBOPUTEIBHO
60-69 E
3599 F>*< HeynosnersopurensHo
0-34 F

* — ¢ 00s3aTEeIBLHBIM IMOBTOPHBIM U3YUCHHUEM NUCIHUILINHEI.

[TepeBon omenkun wu3 100-OammpHOM mIKansl B TocyaapcTBeHHyro u ECTS
OCYIIIECTBJISICTCS B COOTBETCTBHUM CO IIIKaJoM, mpuBeaeHHoM B «llomoxxeHuun 00
opraHu3anuu ydeOHOro mpoiecca B JIOHEIIKOM HAIMOHAIBHOM TEXHUYECKOM
YHUBEpPCUTETEY, YTBEPKAEHHOM TTprukazom JOHHTY Ne337-14 ot 02.05.2018r.
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4.6. Ilpumep TeKkyuiero onpoca Ha JadopaTOPHbIX 3aHATUIX

JlabopaTopHas pabora Ha Temy: KHCIOTHO-OCHOBHBIE CBOWCTBA OKCHIOB U

THJIPOKCHIOB. Bompock! pu TeKyIieM ompoce:

1. Kakuie OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHECHHI BBl 3HACTE?

2. Kakue ciioxHbIe BEIecTBa OTHOCAT K OKCUAaM?

3. Kak ompenenuts OCHOBHO-KHCIOTHBIE CBOWCTBA OKCHJOB: TEOPETHUECKU?
IKCIIEPUMEHTAILHO?

4. Kakue ClI0KHBIE BEIIeCTBA OTHOCST K TUAPOKCUIaM?

5. Kak onpenenuTs OCHOBHO-KUCIOTHBIE CBOMCTBA THIPOKCUIIOB: TEOPETHUCCKH?
AKCIIEPUMEHTAIBHO?

6. Uto o3HauaeT TepMuH «amdorepHoCcTh»? IIpuBeauTe nmpumMepsl aM()OTEPHBIX
OKCHJIOB ¥l TUJIPOKCHJIOB.

7. KakuMH KHCIIOTHO-OCHOBHBIMHM CBOMCTBaMHM 00OmamaroT okcuuabl: Si0,, CrOs,
BaO, Cu,O? ObocHyiiTe CBOI1 OTBET.

8. Kaknumu KHCIIOTHO-OCHOBHBIMU CBOMCTBamMu 00sanatoT ruapokcu sl Cu(OH),,
H,COs3, Zn(OH),, Ti(OH),? O6ocHyiiTe CBOIi OTBET.

9. C xakuMH BeIECTBAMU B3aMMOJICHCTBYET PacTBOp Tuapokcuaa Hatpus: HyS,
Ca0, SO, Ba(OH),, Cs,0? O6ocHyi#iTe CBOI OTBET.

10. C kakumu BeliecTBaMH B3aUMOJIEHCTBYET pacTBOp cepHoit kucioTel: H,COs,
CO;, SiO,, CuO? O6ocHyiiTe CBOI OTBET.

4.7. IlpumepHasi TEMATHKA MHAUBUAYAJbHBIX 3aJaHUI

TemMatnka WHAMBHAIyaldbHBIX 3aJaHUM OPUEHTHPOBAHA HA  COJEpIKaHUE
U3YYEHHOro Kypca «Xumus». CTyneHTaMm MpeayiaraeTcsi MO WHIWBHIYyaJIbHOMY
BapHAHTy PEIIUTh 33aJla4 Ha N30paHHBIE TEMbI Kypca U KPaTKO MU3JIOKUTh aJTOPUTM UX
peleHus.

IIprmepHBbIE TEMBI MHIUBUAY AIBHOTO 3a1aHHUS:

1. CtexuomeTpuyecKue pacuerbl

JIns1 3a0aHHOTO ypaBHEHUsI peakluu

1) monbepuTe cTeXnOMeTpHYECKUe KO DUIMCHTBI;

2) ompenenuTe MOJSIPHYIO MacCy BCEX pearnpyrolnx BEIeCTB;

3) Mo M3BECTHOMY KOJIMYECTBY OJTHOTO M3 PEareéHTOB paccuMTaiTe Maccy BCex
OCTaJbHBIX YYACTHUKOB PEAKIIUH.

2. XuMHU4YecKasi TePMOIMHAMMKA

Jlis peakuu, MpUBEACHHOMN B TaOJIMIIE, BBHITIOJHUTE CIAEAYIOLINE 3a1aHNUS:

1) paccuuTaiiTe CTaHAAPTHYIO SHTAIBIHIO PEAKIH H YKAXKHUTE, IK30TEPMUICCKAs
WUJIM 3HJIOTEPMHUYECKAs PEaKLUs IPOTEKAET;

2) 0e3 pacyeToB YKaXKuUTe, KaK M3MCHSCTCS DSHTPONUS JaHHOW XHMHUYECKOU
pEeaKLNH, BBIBOJ MOATBEPAUTE PACUETOM CTaHIAPTHOW SHTPOIINH PEAKIINY;

3) ompezaenuTe, B KAKOM HaIIPpaBICHUH (IPSMOM M 00paTHOM) Oy I€T MPOTEKATh
peakunu npu 298 K, ecnm Bce €€ y4aCTHHKHM HAXOISTCA B CTAHJAPTHOM COCTOSIHHUM.



14
Pacuetom  ompenmenuTe — WMHTEpBaj  TeMOeparyp, B~ KOTOPOM  BO3MOXHO
CaMOITPOMU3BOJIBHOTO MPOTEKAHUS PEAKIIUU B MPSIMOM HAIPABIICHUH.

4. XuMH4YeCcKasi KHHeTHKAa H PaBHOBecHe

JI71 reTepOreHHON XMMUYECKOW PEAKIINU:

1) 3anummTe KUHETUYECKOE YpaBHEHHUE I MPSIMOM U 00paTHOM peakivii;

2) ompenenuTe, KaKk MU3MEHUTCS CKOPOCTh JAHHOW XUMHUYECKON pEaKIUu TpH
NOBBIIIEHUU JaBlieHus B cucteme B N pas;

3) HanummMTe BbIpaXKeHHE KOHCTaHTbI K. UM K, reTeporeHHOro XUMHUYECKOTO
PaBHOBECHSI ISl IPUBEACHHON IeTEPOreHHOM XUMUYECKON PEaKLUN;

4) B xakyi0 CTOpOHY CMECTHTCS PaBHOBECHE B M3y4aeMOM cUCTEME, eciu olliee
JTABJIEHUE B CUCTEME YMEHBIIUTCS? Y BEIUUNTCA?

5. PactBopbI
JIns mpeIII0KEHHOM COJU

1) paccunTaTh KOHIICHTPAIMIO PACTBOpA YKA3aHHOW COJIM: a) MPOICHTHYIO, O)
MOJISIPHYIO, B) MOJBSUIBHYIO, I') MOJIBHYIO JIOJIFO PACTBOPUTENS M PACTBOPEHHOTO
BelecTBa. [ImoTHOCTE pacTBOpa mpuHATH paBHOM 1,1 r/mit.

2) OnpeienuTh TeMIepaTypbl KUTICHUS W 3aMep3aHusi pacTBOPOB (M1l BOJTHBIX
pactBopoB K,=0,54; K,=1,86).

3) CocTaBUTh ypaBHEHHE THIPOJIM3a MPEAJIOKEHHONH COJIM B MOJICKYJIIPHOM H
MOHHO-MOJIEKYJISIPHOM BUJe. PaccuuTars CTeNeHb rHApOIIun3a.

4.8 KypcoBoe npoeKTHPOBaHHe

VY4eOHBIM IJIAHOM KyPCOBOE MPOSKTUPOBAHUE HE 3aINIAHUPOBAHO.
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5. PEKOMEHAYEMAMA JIMTEPATYPA

I. OcHoBHas JuTEpaTypa
1. Mudraxora, H. III. O6mas u Heopranudeckas Xxumus. Teopus U MpakTHKa :
yuebHoe mocobue / H. III. Mudraxosa, T. II. IlerpoBa. — 2-¢ uzn. — Kazans :
Kazanckuii HallMOHAIBHBIA UCCIIEI0OBATEIbCKAN TEXHOJOTMYECKUud yHuBepcutet, 2019.

— 336 ¢. — ISBN 978-5-7882-2651-4. — Texkcr : snektponHbii // Ludposoii
00pa3oBaTeIbHbBIN pecypc IPR SMART : [caifT]. — URL:
https://www.iprbookshop.ru/109527.html — Pexum goctyma: s aBTOPH3UP.
MOJIb30BATENIEN

2. CemenoB, U. H. Xumus : yueOnuk ans By3oB / U. H. Cemenon, U. JI.
[MepdunoBa. — Cankt-IlerepOypr : XUMU3JAT, 2022. — 656 ¢. — ISBN 978-5-
93808-389-9. — Tekcr : anextponHsit // Ludposoii obpazoBatenbhbiii pecype IPR

SMART : [caiit]. — URL: https://www.iprbookshop.ru/122441.ntml — Pexum
JIOCTYIIA: JJIsI aBTOPU3UP. TTOJIB30BaTEIICU

I1. TomosiHUTEILHASA JIUTEPATYpPA

3. Hukanoga, E. C. O01mas 1 HeopraHudeckass XuMus : JJabopaTOPHBINA MTPAKTUKYM
s OakanaBpoB | kypca xumuueckoro dakynbrera OmI'Y, HanmpaBiaeHHe MOATOTOBKH
05.03.06 «2xonorust ¥ NPUPOAOIIOIB30BAHNEY, TPODUITH TOATOTOBKU « Y POOIKOIOTHUS
/ E. C. UYwmkanoBa, O. A. T'omoBanoBa. — Owmck : M3marensctBo OMCKOro
rocyaapcTBeHHoro yuusepcutera, 2021. — 44 ¢. — ISBN 978-5-7779-2560-2. — Texkcr
: anexktpoHHbIH // L{udposoit obpazoBarensublil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/120309.html — Pexum pmoctyma: nmnst  aBTOpH3UD.
MOJIb30BATENIEN

4. Kpotosa, U. B. [lpuknannas xumus : yue6Hoe nocobue / M. B. KporoBa. —
Kpacnosipck : Cubupckuit ¢peaepanbubiii yausepcuteT, 2020. — 148 ¢. — ISBN 978-5-
7638-4215-9. — Tekcr : anexktpoHHbld // Ludposoii obpazoBatenbhbiii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/100090.html — Pexum
JOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH

6. YHEBHO-METO/IMYECKOE OBECIIEYEHHUE JUCIHUITVINHBI

Metoanyeckue ykazanus, usaaiabie B JJonHTY:

5. Meroauueckue ykazaHus K JIaDOpaTOpHBIM paboTaM TO0 OOIIeH XUMUHU
[DneKTpoHHBIN pecypc] : Mg oOydYaromuxXcs HEXUMUYECKUX CHEHUATbHOCTEH BCex
dbopm obyuenus / TOYBIIO "JOHHTY", Kad. o6m1., dus. u oprad. xumuu ; [cocT. E.W.
Bonkosa u gp.]. - 1 M6. - Jlonenk : [OY BITO "JJOHHTVY", 2020. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. URL: http://ed.donntu.ru/books/20/m5167.pdf

6. MeTonuueckre peKOMEH AN IS CAMOCTOSTEIILHON PaOOThI M BHIMTOTHEHUS
WHIUBUIYIBHBIX 3aMaHuil 1o guctuiuimHe "OOmas w HeopraHWveckas XuMus"
[DnexTpoHHBIN pecypc] : ans oOyuatomuxcs no HampasieHuto 18.03.01 "Xumuyeckas
texHonorusa", Bcex ¢opm obyuenus / I'OY BIIO «/IOHHTY», Kadeapa obmei,
dbusznyeckoii u opranndeckoi xumu ; 'OY BIIO "JOHHTY", Kad. o6m1., ¢pus. u opras.
xumun ; [coct. E.M. Boakona]. - 3 M6. - Jouenk : TOYBIIO "JOHHTVY", 2020. - 1
daitn. - Cuctem. TpedoBanus: Acrobat Reader http://ed.donntu.ru/books/20/m5253.pdf



https://www.iprbookshop.ru/109527.html
https://www.iprbookshop.ru/122441.html
https://www.iprbookshop.ru/120309.html
https://www.iprbookshop.ru/100090.html
http://ed.donntu.ru/books/20/m5167.pdf
http://ed.donntu.ru/books/20/m5253.pdf
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7. Metonuueckne yKa3aHUSI K BBINOJHEHUIO MPAKTHUYECKHX pPaboT 1o
muciuminHe "OOmasi ¥ HeopraHudeckas xumus" [DIEKTpOHHBIM pecypc| @ ams
obyuaroruxcss o Hampasienuto 18.03.01 "Xwumudeckas TexHosiorus" Bcex ¢opm
obyuenust / 'OY BIIO «IOHHTVY», Kadbenpa oOmieit, ¢husndeckoil 1 opraHuuecKou
xumun ; FOYBIIO "JIOHHTY", Kad. o6m1., ¢u3. u oprad. xumuu ; [cocT. E.W.
Bonkoga]. - 882 K6. - Honenk : TOYBIIO "IJOHHTVY", 2020. - 1 ¢aitn. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5251.pdf

8. Meronnueckre peKOMEH IallU K BHIMOTHEHUIO MHIMBUYJIbHBIX 3aJaHUH 110
aucuumuinHe  "Xumua" [DIeKTpoHHBIM pecypc| : i oOydaromuxcs BceX (Gopm
oOyuenus / 'OY BIIO "HJOHHTVY", Kadeapa obmieii, ¢puznyeckoil u opraHnyecKoit
xumud ; TOYBIIO "AOHHTY", Kad. o6m1., pus. u opran. xumui ; coct.: E. M. Bonkosa
[t nmp.]. - 739 K6. - Jlowenk : TOYBIIO "IOHHTY", 2021. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m7261.pdf

IQJIEKTPOHHO-UH®OPMAIINOHHBIE PECYPCbI

OBC JOHHTY - http://donntu.ru/library
JlucrannnoHHbIN Kype «OO0Ias u Heopranudeckas xumus» - http://dist.donntu.ru

Internet-pecypcsl

1. IPR Smart : aBromarusup. O6ubn. uHbopMm. cuctema // Haydynas OubiImorexu
JloHeUKoro HalMOHAIBHOIO TEXHUYECKOro yHUBepcurteTa. — JJonenk, 2003-2022. —
Pexxum nmocryma : i 3aperMcTUpUp. IOJIb30BaTened B JIOKaibHOM cetd Hb
JIOHHTY. — TeKcT : 31€KTpOHHBIN.

2. DIeKTpOHHBIM KaTajJor Hay4yHOW OuOmmoreku JIOHEUKOro HaIMOHAJIBHOTO
TexHuyeckoro yHuBepcuteta. — Jloneuk : Hb JJIOHHTY, 1999-2022. - URL:
http://ec.donntu.ru/. — TekcT : 3IEKTPOHHBI.

3.  Hudopmuo : anextpon. cnpaBodHuK / OO0 « PUHOUILLy». — Mocksa : U3nat. mom
«Uupopmuor», [2018-2022]. — URL: https://www.informio.ru/. — Tekct
DJIEKTPOHHBIN.

4. IPRsmart : Becb kouTeHT DbC IPR BOOKS : mmudposoit o6pazosar. pecypc / OO0
«An Ilm Dp Memma». — [CapatroB : A Ilu Dp Meama, 2022]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyna : ajisi aBTOpU3UP. MOJIb30BATENCH. —
Tekcr. Ayano. 300paskeHust : 3I€KTPOHHBIE.

5. Jlawb : anextpoHHO.-6101. cuctema. — Cankt-IlerepOypr : Jlanb, cop. 2011-2021.
— URL.: https://e.lanbook.com/. — Pexxum gocTyma : 11t aBTOpU3UP. MOIb30BaTENEeH.
— TeKCT : 2JIEKTPOHHBIMN.

6. Hayunas snexkrponnas 6ubnmnoreka eLIBRARY.RU : undopm.-ananut. nopran /
OOO Hayunas snektponHast 6nbnmotexa. — Mocksa : OOO Hayud. anekTpoH. 6-ka,
2000-2022. — URL: https://elibrary.ru. — Pexxum pmoctyma : Juis 3aperucTpup.
I0JIb30Batesiell. — TEeKCT : AIEKTPOHHBIM.


http://ed.donntu.ru/books/20/m5251.pdf
http://ed.donntu.ru/books/21/m7261.pdf
http://donntu.ru/library
http://dist.donntu.ru/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCIHUIIJIMHBI

7.1 JIeKMOHHBIE 3AHATHA:

VYyeOnas aymutopusi Ne 7.118, ydeOHbIA KopIyc 7, /Ui TPOBEIACHUS 3aHSITHIMA
JIEKIIMOHHOTO THIIA, TPYIIOBBIX U MHAWBUYaTbHBIX KOHCYJIBTAINM, TEKYIIIETO KOHTPOJIS U
IPOMEXKYTOYHOH aTTecTalnuu (MyJIbTHMeAriHOEe o0opyaoBanue: HOyTOyK (OC - Windows
8.1 Professionalx86/64 (akagemudeckas moamucka DreamSparkPremium), LibreOffice
3.3.04 (muuensuss GNULGPLvV3+ u MPL2.0), MynpTUMeIuiHBIA MPOEKTOp, 3KpaH;
CHelMaIu3upoBaHHas MeOenb: JOCKa ayJUTOpHas, CTOJbl AayIAUTOPHBIE, CTYJIbs
YYEHUYECKUE; TIEMOHCTPAIIMOHHBIE CTEH/IBI U TUIAKATHI).

7.2 JIaGopaTopHbIe 3aHATHS:

VYyeOnas ayautopust Ne 7.115, yueOHbIN KOpITyC 7, U TPOBEICHUS TaO0OPaATOPHBIX
3aHSTUMA, TPYINIOBBIX W WHAUBUAYAJIbHBIX KOHCYJIbTAIlMH, TEKYIIEr0 KOHTPOJIS |
POMEXYTOYHOM aTTecTaluu (MyJIbTUMeInitHOe 000pynoBaHue: HOyTOyK (OC - Windows
8.1 Professionalx86/64 (axagemuuecKas MIOIITHCKA DreamSparkPremium),
LibreOffice3.3.0.4 (ymnensuss GNULGPLvV3+ u MPL2.0), MyIbTHMEIUHHBIA TPOSKTOP,
9KpaH; CHEIHUaTU3UpPOBaHHAs MeOeNb: MO0CKa ayAUTOpHAs, CTOJBI AyAWTOPHBIC, CTYIIbs
YUEHHUYECKHE; JAEMOHCTPAIIIOHHBIE CTEHIIBI W TUIAKaThl; BECHl AHATUTUYECKUE, BECHI
TEXHUYECKHE; IITaTUBBI JIAOOpaTOpHbIC; MKad METALTHYEeCKUN; IKa(bl CYIIHIbHBIC;
mkagbl BRITSDKHBIE; pepakromerp MPD-22; akBaguctiwisitop J-4; nadboparopusiii pH-
METp; MOCY/JIa XUMUYECKasi CTEKJISTHHAS: POOUPKHU, OIOPETKU, BOPOHKHU, KOJIOBI).

7.3 CamocrosiTe/ibHast padora:

[TomenieHus st CaMOCTOATEIBHON padOThI C BOBMOKHOCTBIO TOJIKITFOUEHUS K CETH
"Untepuer" w©  o0ecnedyeHWeM JIOCTyNma B DJEKTPOHHYIO  MH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHM3allii: YUTaJbHbIE 3alibl, ydyeOHble Koprmyca 2, 3
(KommbroTepHas TeXHHMKAa C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceth «MHTepHeT» u
o0OecrieyeHneM J0CTyna B JJIEKTPOHHYI0 HH(POPMAIMOHHO-00PA30BATEIbHYIO Cpedy
(OUOC NOHHTY) u snekrporHo-6mbmmoreunyto cuctemy (ObC IPRbooks), a Taxxke
BO3MO>XHOCTBIO MHJIMBUTYyaJILHOTO HEOTPAHWMUYEHHOTO JOCTyma ooydarommxcs B ObC u
OUOC mocpenctBom Wi-FI ¢ mepcoHanbHBIX MOOWIBHBIX ycTpoirictB. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 - oOmectBennas munensus MPL 2.0,
GrubloaderforALTLinux —muensust GNULGPLV3, MozillaFirefox — munensus MPL2.0,
Moodle  (ModularObject-OrientedDynamicLearningEnvironment) -  nuueH3us
GNUGPL).
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