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1. OO0uue cBeneHnst
1. | Kadenpa OOmuX TUCIUTUTHH
2. | HampaBneHue nmoaroToBKu 09.03.02 MuhopmaroHHbIE CUCTEMbI U TEXHOJIOTUN
3. | HammpaBneHHOCTH (IpOodhuin) IIporpaMMHO-anmapaTHple KOMIUIEKChI
4, | IucuurmimHa (MOTyJb) Xumust
5. | ®opma 0OyueHUS 3a09Has
6. | ['ox Habopa 2019
2. IlepeyeHb KOMIeTEHIMIT

— CIIOCOOHOCTh MPUMEHATH €CTECTBEHHOHAYYHBIE U OOLIEMH)KEHEPHBIE 3HAHUS, METOIbI
MaTeMaTUYeCKOro aHajlin3a W MOJICIMPOBAHUS, TEOPETHUYECKOTO U HKCIEPUMEHTAIBHOTO
uccienoBanus B mpodeccuonanphoi aesteaproctu (OITK-1).




3.

Kputepnu u nokasareu oleHHBaHUSI KOMIIETEHIMI HA pa3JIMYHBIX ITanax ux ¢GopMupoBaHUS

Kputepuu u nokasarejii olleHUBAHMS KOMIIeTeHLH i

DopMBbI KOHTPOJISI

Irtan popmupoBanusa komnerenuun | Popmupyemas
chopMUpPOBAHHOCTH
(pa3nensbl, TeMbl JUCHHILIAHDI) KOMIIeTeHI Ul 3HaTh: YmMmers: Baaners: 9
KOMIIeTeHI Ui
MIPEAMET U3YUICHUS U
OCHOBHBIC MTOHATHS XUMHHU
(3meMeHT, aToM, MOJIEeKYIIa,
OTIPEIETNTH KIIACC BELIECTBA MO OCHOBHBIMH IIPHEMaMH U
Bsenenne. OCHOBHBIC MOHATHS U KOJIMYECTBO BEIECTBA U T. I1.);
ero (opmyIie, 1aTh Ha3BaHUE, HaBBIKAMH PEIICHHUS 3a1a4
3akoHBI XxuMuH. Knaccngukarms OIIK-1 OCHOBHEIC
HANMCaTh W YPaBHATh yPaBHEHNE | (CTEXHMOMETPHUYECKUMHU
BEILECTB. CTEXHOMETPHUYECKHE 3aKOHBI; :
. XMMUYECKOH peakuu pacueTamu)
BaXKHEHIIINE KIacChl U
HOMEHKJIATypy
HEOPTaHMYECKUX BEIIECTB
KBAaHTOBBIC YHCIIA, KAK HaIMCcaTh IEKTPOHHYIO U
XapaKTepUCTUKY COCTOSHHS AIIEKTPOHHO-TPaPHYECKYIO
Crpocine aToma i nepuoiecKas 3JIEKTPOHA B aTOME; (hopmyny aToMa 3JIeMeHTa;
cucrema. Knaccudukaius u OIIK-1 P ’ . pMYTY T
. cTpykTypy Ilepuoandeckon OTIPEZIETTNTH OCHOBHBIE CBOMCTBA
CBOMCTBA XMMHUYECKUX 3JIEMCHTOB.
cuctemsl J[.. MenneneeBa 3JIEMEHTA UCXOMS U3 Er0
(T1IC) nostoskenus B [1C
OCHOBHBIE BU/IBI XUMHYECKOI
YCTaHOBHUTH COOTBETCTBHE MEXKIY
CBSI3H, MEXaHU3M 00pa3oBa- .
XUMHYecKast CBSI3b M CTPOCHUE (hopmyIioii BemecTBa M TUIIOM
OIIK-1 HUS CBSI3H; -TIOHATHE O THOPH- .
MOJIEKYJI. ., | cBs3m (-eif) B MOJIEKYJIEe JaHHOTO
JIM3aIlMH aTOMHBIX OpOuTanen
BeIIleCTBa
U CTPOCHHH MOJIEKYT
HaBBIKAaMHU TEPMOXUMHUUECKUX
paccuuTath pacueTos;
OCHOBHBIE
. TePMOANHAMHUYECKHE TEPMOJANHAMUYIECKIM
OCHOBBI XMMHUY€ECKOI1 TEPMOJINHAMUYECKHE .
OIIK-1 XapaKTEPUCTUKH, TEIIIOBOI METOJIOM OIIPEIEICHUS
TEPMOJIMHAMUKH. ¢yHknuy; 3aKoH [ecea,
3¢ (dHeKT XMMHUUECKOTo TpoIecca | BO3MOXKHOCTH (U
ClIeZiICTBUE U3 3aK0oHa ['ecca
(peaxmun); HalpaBJIeHUs ) IPOTEKaHUS
XMMHUYECKOH peakiyn
[NonsiTre ckopocTH
XMMHUUYECKOH peakIyy,
(axTopHI BIUSIONINE HA HEe, HMPUMEHSTh: KUHETHYECKHE
MaTeMaTUYECKOE BBIPAXKEHUE | YpaBHEHUS Tl pacueTa CKOPOCTU
3/IM 11 XMM. KHHETUKHY, peakuuu, npasuito Bant-I'odda HaBBIKAMH PacyeTa CKOPOCTH
Kuneruka u MexaHu3M XUMUYECKUX OIK-1 mpasuio Banr -I'odda, JUISL pacdeTa TEMIIEPAaTypHOTO XUMHUUYECKON peaKkuu U Brinonnenue

peakiuii. XuMu4yeckoe paBHOBECHE.

ypaBHEeHHE AppeHuyca,
TIOHSATHE SHEPTUH AKTUBALINH,
poJb KaTaauzaTropa B
XUMHUYECKHUX IMpolleccax.
TToHsTHE XMMHUYECKOTO
paBHOBecus, npuHIMn Jle-

ko3 dunuenta, npuaIum Jle-
[Tarense 1u1st onpeneacHus
CMETIEHU XUMUIECKOTO
paBHOBECHS

TEMIIepaTypHOTO
KoaddunreHTa

nabopaTopHOH pabOTHI.




Jrtan GpopMUPOBAHUA KOMIIETECHIMHA

®opmupyemast

Kputepuu u noka3areji olleHUBAHUS KOMIIeTEeHIU i

®opMBbI KOHTPOJIA

copmupoBaHHOCTH
(pa3neJibl, TeMbl JUCHHUIINHBI) KOMIIETeHIIUA 3HaTh: YMers: Baagern: .
KOMIIeTeHI Ui

IIlatense

Knaccudukaruro u cioco0sr

BBIPKEHUS KOHI[CHTPAIIUU OTIPEJICIIATh: CUITY AJIEKTPOJIUTA C

pacTBOpPOB, CBOMCTBA MTOMOIIBIO CIIEIHANBHBIX TAOMUI | HABBIKAMU PacdeTOB

pa30aBICHHBIX PACTBOPOB mo Benmmunee K nuc., , KOHIICHTPAIlU! PacTBOPOB,
[Ipupona pacTBOpOB 1 HOHHBIC OIK-1 3JIEKTPOJINTOB, THUIIFI HOHHBIX | KHCJIOTHOCTH (IIEJIOYHOCTD) noHHBIX paBHOBecuit (pH, [IP, | Brmmomaenune
peaxuuu. peaxuii B pacTBOpax, pacTBopa C IMOMOIIBIO PacTBOPUMOCTE); HAaBBIKAMU nabopaTopHOii PabOTHL

TIOHATHS JCKTPOIUTHICCKON | WHAMKATOPOB, BO3SMOXHOCTD 3aIMCH HOHHO-MOJICKYJISIPHOM

JTUCCOIIMAITUH, KHCIOTHOCTH MIPOTEKAHUS THAPOIU3A (hOpMBI ypaBHEHUS pEaKIHH

(11eI0YHOCTH) PacTBOPOB, KOHKPETHOM COJU

PacTBOPUMOCTH, THIPOJIH3A.

TlonsTus: okucieHue,

BOCCTaHOBJICHUE, OKUCIUTEb | OMPEJCIUTh CTETIeHb OKUCICHUS HABBIKAMH HOIOIb3OBAHISL
OKHCITUTENEHO-BOCCTAHOBUTENILHBIE , BOCCTAaHOBHTETIb, 9JIEeMEHTa B COCTUHEHHUH, OK-BOC.

OIIK-1 o N METO/]Ia JIEKTPOHHOTO Oananca
MIPOIIECCHI. OKHUCIIUTENHHO- CBOICTBa BEIIECTBA B JAHHOM
Juist ypapauBanusi OBP

BOCCTAHOBHTEIIFHBIC PEaKI[UH | XUM. PEaKIHH

(OBP), Turier OBP

[onsATHE 31EKTPOTHOTO

MTOTEHIIMAaJIa METaJlIa,

aBHeHue HepHcTa

P p ’ HamucaTb cXemy HaBbIkaMu pacueta DJC

MIPUMEHECHUE TaOIUIIBI

CTAHAAPTHBIX SIEKTPOTHbIX TaJIbBAHMYECKOTO JIIEMEHTA, raJbBaHAYECKOTO JJIEMEHTA,
DNEKTPOXUMHUUECKHE MPOIIECCHI. OIIK-1 HOTeHIE/IaHOB. - I/I;ll:_)ll/ll'[ YpaBHEHHUsI peakiuii mpouecca 3JIEKTPOXUMHUECKUX PacueToOB

. > 1P AIEKTPOJIN3a; ONPEIETUTh C UCTIOJh30BaHUEM 3aKOHA
JCHUCTBUS I'aJIbBAHUYCCKOTI'O
MPOAYKTHI AJIEKTPOJIN3a ®dapazes

3JIEMEHTa; TIPOIECCHI

3JIEKTPOJIN3a, OCOOCHHOCTH H

KOJIMYCCTBCHHBIC 3aKOHBI

ITonsiTe xuMuUecKon OLICHUTb BO3MOXXHOCTh
OCHOBHBIE METOJbI XUMHUUYECKOTO

UACHTU(DUKAIIA HCIIOJIE30BaHUSI OTIPEICTICHHOTO HABBIKAMH TIPUMCHEHUS
UCCIIeIOBaHMsl BEILIECTB U .

OIIK-1 (Ka4ecTBEeHHOTO aHAITN3A); METOJIa aHAJIN3a ISl PeIICHHS MTOJTyYCHHBIX 3HAHHUU JIIS

coeIMHeHNH. XuMH4YecKni, QU3NKO-
XUMHWYECKUHA U (PU3MUECKUIA aHATN3.

KOJIMYECTBEHHBIN aHAJIN3:
OCHOBHBIC XUMHUYCCKHEC,

KOHKPETHON IIPAKTHUYECKOMN
3a/1a4n

peIICHU NMPaKTUICCKUX 3a1a4




KpnTepnn n noka3arenn OneHABAHHUS KOMIIETEHIMIA DopMBbI KOHTPOJIS
copmupoBaHHOCTH
KOMIIeTEeHIIU

Jran popmupoBanusi komnerenuun | Popmupyemas
(pa3neJibl, TeMbl JUCHHUIINHBI) KOMIIETeHIIUA 3HaTh: YMmerh: Baagern:

(U3UKO-XUMUYECKHE U
¢dusnyeckne
(MHCTpYMEHTAaJIbHBIC) METOJIBI




4. Kpurepun n mkaJbl olileHMBaHUS
4.1. Tect (3auer)

[TporieHT npaBUIIBHBIX OTBETOB Jo20 | 21-30 | 31-50 | 51-70 | 71-90 | 91-100
KonuyecTBo 6ayiiioB 3a perieHHbIN 0 10 20 30 35 40
TECT

4.2. BpbinoJiHeHHUe JA0OPaTOPHOH PadOTHI

30 6an0B — naboparopHas paboTa BBIIIOJIHEHA, OTYET 1O paboTe cjaH BOBPEMsI, OIIUO-
KU 1 HEJIOUEThl OTCYTCTBYIOT, PACUETHI U BHIBOJBI BEPHBI, IPOJIEMOHCTPUPOBAHO 3HAHUE TEPMHU-
HOJIOTHH, 0003HaYeHUH, POPMYIT 1 YpaBHEHUI peaKIIHii;

20 6amsioB — yabopaTopHas padoTa BBIMOJIHEHA, OTYET MO paboTe claH BOBPEMsl, HO
UMEIOTCS OIIMOKH B pacyeTax U (MJIM) ypaBHEHHUSAX peakiiuii, 0003HaYeHUsAX, (hopMyiIax, OTBETaxX
Ha BOIPOCHI, BBIBOAAX;

10 6ayu10B — 1abopaTopHas paboTa BBIIOJHEHA, HO OTUYET 1O paboTe C/IaH C OMO3/1aHNueM
(6e3 yBaXMTEIbHOW NMPHYMHBI), UMEIOTCS OIMMOKM B pacuyeTax U (WJIM) YpaBHEHUSIX PEAKIUH,
00o03HaueHMsIX, PopMyiax, OTBETaX Ha BOIPOCHI, BEIBOJAX;

0 0ans10B — 1a0opaTopHasi padoTa He BbINOJHEHA 0e3 YBAKUTEIbHON NPUYMHBI.

4.3. BbinojlHeHMe WHANBUAYAJIBHOIO PacyeTHOro 3aJaHus 10 TeMaTHKe
J1abopaTopHbIX padoT

20 0a/u10B — 3a/1aHKE BBIIIOJHEHO MOJIHOCTBIO, OIIMOKU U HEJ0YEThl OTCYTCTBYIOT, pac-
YeThl ¥ BHIBOJIBI BEPHBI, IIPOIEMOHCTPUPOBAHO 3HAHUE TEPMHHOJIOTUH, 0003HAYCHUH, PopMyIT 1
YpPaBHEHUU peaKkUuii;

10 6a/1;10B — 3a/1aHUE BBIITOJIHEHO MOJHOCTHIO, HO UMEIOTCS OIIMOKH B pacdyerax u (Win)
YPaBHEHMSIX peakiuil, 0003HaueHUsIX, popMyiax, OTBETaX Ha BOIPOCHI, BEIBOJAX;

5 6ans10B — 3a7aHKE BBINOJIHEHO YaCTUYHO, UMEIOTCS OIIMOKM B pacueTax U (W) ypas-
HEHMSIX peakiuii, 0003HaueHUsX, popMyiax, OTBETaxX Ha BOIPOCHI, BHIBOJAX.

44. BbInoJHeHHe HHAMBHAYAJIBHOI0 PACYeTHO-TEOPETHYECKOI0 3a/1aHUA

30 0ay10B — aHbBI YETKHE, MOJIHBIE, IIPAaBUIIbHBIE OTBETHl HA TEOPETHUUYECKHE BOIIPOCHI;
MaTepHal U3J10KeH JOrMYHO, TPAMOTHO, OIIMOKU M HEJOUYEThI OTCYTCTBYIOT, PaCU€Thl U BBIBOBI
BEPHBI, MPOJIEMOHCTPUPOBAHO 3HAHHE TEPMHMHOJIOIMH, 0003HAUEHUH, (OPMYJ U ypaBHEHUH pe-
aKIHi;

25 0a/1710B — OTBETHI HA TEOPETUUECKHE BOMPOCHI HEIOCTATOUHO IOJIHbIE; MaTepHall U3-
JIO’KEH JIOTMYHO, TPAaMOTHO, HO MMEIOTCSI OTJEJIbHBIE HETOYHOCTHU; PAacdeThl U BBIBOJBI BEPHBI,
IPOJEMOHCTPUPOBAHO 3HAHNUE TEPMUHOJIOTUH, 0003HAYEHUH, (OPMYJT M YpaBHEHUH peakuuii;

20 0an0B — 1aHBI BEPHBIE OTBETHI HA TEOPETUYECKUE BOIPOCHI; MaTEpUal U3JI0KEH JIO-
TUYHO, TPAMOTHO; HO UMEIOTCSI OLIMOKH B pacueTax W (WJIM) ypaBHEHMSIX peakiuil, 0003Ha4YEHHU-
AX, (hopMysax, OTBETax Ha BONPOCHI, BEIBOAAX;

15 6annoB — OTBETHl HA TEOPETUUYECKUE BOMPOCH HEJOCTATOUHO IOJIHbIE; UMEIOTCS He-
TOYHOCTH B TEPMUHOJIOTMH, 0003HAYEHUsAX, (hopMysax; UMEIOTCS OTAEIbHbIC OIINOKU B pacye-
Tax U (WIKM) ypaBHEHUSX PeaKkuil, BBIBOAAX;

10 6a/1510B — OTBETHI HA TEOPETHUYECKHUE BOIPOCHI JAaHbI YaACTUYHO, MAaTEpHal U3JI0KEH
HEMOJIHO, HEMOCeA0BaTENbHO, AOMYIIEHbl HETOYHOCTH B TEPMUHOJIOTUH, 0003HAYEHUSIX, (Op-
MyJax; UMEIOTCs OT/eNIbHbIE OIIMOKY B pacueTax U (WIK) ypaBHEHUSIX peakluii, BEIBOJAX;

5 0annoB — OTBETHl Ha TEOPETHMYECKHE BOIPOCHI JAHBI YaCTUYHO, OOHAPYKUBAECTCS
HE/IOCTaTOYHO IIyOOKO€ MOHMMAaHUE M3YyYEHHOTO MaTepHaja; JOMYIIEHbI TpyOble OLIMOKH B
TEPMHHOJIOTHH, 0003HaYeHUX, (POpPMYIIax; UMEIOTCS OLIMOKU B pacyeTax U (WJIM) YpaBHEHMSIX
peaxiui, BbIBOJAX.

5. TunoBble KOHTPOJIbHbIC 32IaHUA M METOAMYECKHE MAaTepUaJIbl, OIpee/is-
01IHe MPoUeAYPbl OLlCHUBAHUS 3HAHUA, YMEHH, HABBIKOB U (WJIH) ONbITA AeSITEJIbHOCTH,
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XapakTepu3yumx 3Tanbl GopMupoBaHUs KOMIIETEHIMI B MpoLecce 0CBOeHNsI 00pa3oBa-
TeJIbHOH MPOrpaMMBblI

5.1. TunoBas 1aéopaTopHasi padoTa

(Ornncanue nabopaTopHbIX pabOT UMEETCs B pacreyaTkax u B 6a3e kommbroTepa kab.306,
Kop.2)

1. JladopaTopHasi padoTa k Teme NeS « KnHeTHKa 1 MeXaHU3M XHMHUYECKUX pPeak-
nuili. XuMn4yeckoe paBHOBecHe.»

HccenenoBanne cKOpOCTH XMMHYECKUX PeaKIMii H XUMHYECKOT0 PpABHOBECHS.

Leab padoThl: WM3YYWTh BIUSHHE DPA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOU
PEAKIMY ¥ CMEIICHNE XUMHYECKOTO PABHOBECHSL.

[Tnan pa®oThI.

OmeiTr 1. 3aBUCHMOCTb  CKOPOCTM TOMOTE€HHOM peakl 0T KOHIICHTPALUH
pPEarupyrImx BEIIeCTB.

B n1aHHOM oOmbITe MBI U3MEHSIEM KOHLEHTPAIMIO OJHOTO W3 PEarupyrolluX BEIIECTB
(tmocynwpbara HaTpus), myTeM pa30aBICHHMS HCXOIHOIO pacTBOpa THOCYJb(ara Bomoit (co-
rnacHo Tab6muie 1). KoHneHnTpanus cepHOil KUCIOTH (Kak M TEMIIEpaTypa) OCTaeTCs MOCTOSH-
HOM.

Hcnons3yemas peakuus:
Na2S203 + H2SOs= S| + H2SO3+ NaxSO4
3aganue K oneITy 1:
- Pesynbrathl u3mepenuii BHectd B cBoaHYH Tadaumy 1 mist nByx ombiToB. [lo
MOJIyYCHHBIM JIAHHBIM TIOCTPOHUTH TpaduK 3aBUCUMOCTH CKOPOCTH 0 (OCh OpJWHAT) OT
OTHOCHUTEJIbHOU KOHIeHTpaIu (a/a+b) (och aberuce)

Tab6umnna 1
No O6bem (M) | OtHocutenbHas [[emmepaty- [Bpems | CKOpOCTh XUM. peakiuu
ponpmoii  Na2S20 |H20 | koHunentpamus pa t (cex) v -100 (cex 1)
[IPOOUPKHU 3 (b) Na>S.03 T (°C) v=100/t (ocb ¥)
(a) a/(a+b) (oce X)
1 6 0 1 -
2| 4 2 2/3 -
3] 8 3 1/2 -
41 2 4 1/3 7=
om| 2 4 - o= pacTBOp /ISl OTbITa 2
om| 2 4 - 3= pacTBOp Il ONbITA 2

Crenatp BBIBOJ: KaKasl 3aBUCUMOCTb MEKy KOHIIEHTpAIMEW OJJHOTO U3 PEarupyronInX BEIECTB
U CKOpPOCTBbIO MpOTEKaHWs peakuuu (Mpu TIOCTOSIHHOW TemrmepaType) Halionaisach B
HCCIJIEyEMOM JIMAaIa30He KOHIEHTPALUi.

OmbIT 2. 3aBHCHMOCTE CKOPOCTHA TOMOTEHHON PEAKIIMH OT TEMIIEPATYPLL.

B naHHOM ombITe MBI M3MEHSEM TEMIEPATYpYy IPOXOXKIEHUS PEaKUUU IyTeM
HarpeBaHus pacTtBopoB NaxS;03 m H2SO4 (mo cmemmBanus), mubo B TeUeHHE HEKOTOPOTO
BpEMEHH (3a/1aeTcsl MpenojanaresneM), oo 10 onpeaeraeHHol Temmeparypsl. KoHueHTpaius
PacTBOPOB OCTAETCS] MOCTOSTHHOM.

3ajilaHue K ONbITY 2:

- Pe3synbrarel u3amMepenuit Buecty B cBoaHyo TabGamuy 1 ans nByx omnbiToB. Ilo
MOJIyY€HHBIM JAHHBIM BBIYMCIUTH TPU 3HAYEHHS TEMIIEpaTypHOro ko3¢ duureHTa peakiuuu j,
HCIIOJIB3Ys TPU Maphl 3HaUeHui T U v o dhopmyste o) = omy) -y 47/ rne AT = Tx— Ty (Tx >
Ty),

- PaccuuTats y cpenH. (cpeaHee apudMeTnueckoe 3HaYeHUE U3 MOITYUYEHHBIX ).



- Berunciante ckopocth qaHHOW peakuuu npu Tx (3amaercs mpenojaBarenem). 3a
Ty B34Th M000€ U3 TpeX ONbITHBIX 3HAaUeHUH T (cM. Tabmumy 1). Mcronp3oBath 11s pacueTa
CKOPOCTH HalJIEHHYIO BEJIMYUHY Y CPEH.

OmnpiT 3. 3aBUCHUMOCTb CKOPOCTH T'€TEPOreHHbIX PEaKIMi OT IJIOMIA HOBEPXHOCTH pe-
arvpyrolero BeecTna.

B nanHOM ombiTe MBI HCCIIEIyeM pPeakiuio, MPOTEKAIOIIYIO PU BO3AEHCTBUU pacTBOpa
COJISTHOM KHUCIIOTHI Ha TBEP0E€ BEIIECTBO - KApOOHAT KaJbIUs (Me).

3ajiaHue K onbITy 3:

3anucaTh ypaBHEHHE IPOTEKaromell XumMuueckon peakuuu. ObpaTuma i HeoOpaTuMa
JTaHHas peakuus (MCHOoIb30BaTh COOTBETCTBYIOUIH 3HAK)?

Cnenarp BBIBOJI: KaK 3aBUCUT CKOPOCTb I'€TE€POr€HHON peaklMU OT IUIOL[a1 IOBEPXHO-
CTH pearupyrolux BeIIecTB.

OmbiT 4. CMelIeHre XUMHYECKOI0 PAaBHOBECHUSL BCJIEACTBHE HM3MEHEHUs! KOHIIEHTPAI[UI
pearupyronmx BeIecTB.

B naHHOM ombITE€ MBI HUCCIIEYEM CHCTEMY, HAXOISIIYIOCS B COCTOSSHUM XMMHYECKOIO
paBHOBECHS, HCIOIb3YsI Ui 3TOr0 OOpaTUMYIO PEaKIUI0, MPOTEKAIOIIYI0 B PACTBOPE MEXKIY
xsnopujiom xenesa (I11) u poranugoM (THOLMAHATOM) KaHsl.

PacTBOpBI UCXOHBIX PEAreHTOB MPAKTUYECKU OECLBETHHI (PacTBOp XJIOpHAA JKeje3a
(IIT) mmeet OneAHO-KENTOBATYIO OKPACKY), TOTJa KaK OJIMH U3 MPOAYKTOB PEAKIIUU — POJIAHU]T
(Tuonmanar) xenesa (11I) — mpunaer pacTtBopy TeMHO-KpacHbIi 1BeT. [loaToMy 0 HanpaBieHUN
CMEIIIEHUS PAaBHOBECHSI MOKHO CYJUTh M0 U3MEHEHUIO [[BETa PEaKIIMOHHOM CMECH.

3aganue K oneITy 4:

— 3anucaTe ypaBHEHHE TNpoTekaromeil peakuuu. CpaBHUTH HWHTEHCUBHOCTH
OKpacKH pacTBOPOB B MPOOUPKAX C 3TAJOHOM U BHECTU HaOmtoeHus B Ta0muiry 2.

Taoauna 2
Homep Xumuueckas V3MeHeHre NHTEHCUBHOCTH OKPACKH Hanpasnenue
POOUPKH dbopmyia 10 OTHOIIEHUIO K ATAIOHY (YCUJICHHE, CMEIIICHUS
100aBIIIEMOTO ocJiabJIeHue) paBHOBecusI (BJICBO,
BEILIECTBA BIIPABO)
1 FeCls
2 KCl

2. CI[GJ'I&TB BBIBOA: KaK BJIMACT Ha CMCHICHUC XUMHYCCKOI'O PABHOBCCHA YBCIWYCHHC
KOHICHTPAUHU:- UCXOAHBIX peaI‘CHTOB? - IPOAYKTOB peaKI_II/II/I?

2. JIabopaTopHasi padora k Teme Ne6 «IIpupoaa pacTBOPOB M HOHHBIE PEAKIMH.»
Hccnenopanne npoueccoB ruiposin3a coJieii  KHCJIOTHOCTH PacTBOPOB.

He.]'lb DaﬁoTbI: HU3YVYHUTH CBOMCTBA BOJHBIX pPacTBOPOB OJICKTPOJIHUTOB C
HCHOJb30BAHMEM IBETHBIX HMHIAMKATOPOB; BIWSHHME THAPOJHM3a Ha BeIMYMHY pH BOAHBIX
pPacTBOpPOB COJ'IGI\/'I; BIWAHHUEC TCMIICPATYPhI HA THAPOJIN3.

[Tnan paboThl.
OmnmwiT 1. OnpeaeneHne peakiuu Cpeabl B BOJHOM PAacTBOPE.
B nmanHOM OmBITE MBI HCCIIEAYyEeM BOJIHBIE PACTBOPHI COJITHOW KHCIIOTHI, IMEI0YN U JTH-
CTUJUIMPOBAHHYIO BOJY C MOMOIIBIO CIEAYIOIIMX MHAUKATOPOB: YHUBEPCAIbHBIA MHAUKATOP,
METHJIOBBIA OpaHKEBLIH, (heHoa(TalIenH.

3aaHue K onpITy 1:

- CocraBUTh YPaBHCHHUA JUCCOLUALINN UCCIICAYEMBIX 3JICKTPOJIMNTOB.

- OHpe}IeJ'H/ITI) PE€aKu0 CpE€Abl B BOJHBIX PACTBOpaxX JSJICKTPOJHUTOB C ITOMOIIBIO
HHIUKATOPOB, PC3YJIbTAThl UCCIICAOBAHUS BHECTU B Taﬁ.]muy.



Tabauna
Ne " Kucsora ‘ Jucrt.Bona ‘ Hlenoun
cepuun HIMKATOp 3nauenue pH a1 yHuBepcaapHOro MHAMKATOpa
1 YHuBepcaIbHbIA UHIUKATOP ‘

HBCT ACTBOpPa C UHAUKATOPOM

2  |MeTunoBsli OpaHKeBBII

3  |Denondranenn
Cpena pactBopa (Kucnasi, HeUTpasibHasl, 111e-

OTBETUTHL Ha BOIIPOCHL:

1. C nomMoub0 Kakoro (Kakux) U3 MHAUKATOPOB MOKHO ONpeleJIMTh KHCJIYI0
cpeny pacrsopa?
2. @®eHoJ(TAIEHH ABJISETCA HHANKATOPOM HA HeMTPaJIbHbIE, HIeJOYHbIe WU

KHCJIbIEC paCTBOPLI?

3agague K onelTaM 2-6:

- BoIimoaHuTh npeajiaraCMbi€ SKCIICPUMCHTHI.

— 3anucaTh HaOMIOJICHUS, YPAaBHEHHUS MPOTEKAIOIIUX PEaKUuil B MOJEKYIAPHOU U
MOHHO- MOJIEKYJISIPHOI hopme.

— Cnaenatb HEOOXOJMMBIC BBIBOJIBI O TMPOTEKAHWH (OTCYTCTBHH) THAPOJIN3A
UCCIIEyeMOH COJH

OneiT 2. HccrnenoBanue pacTBOpa COJM CUIbHOU KUCIOTBL M CUIbHO20 OCHOBAHMSI
(NaCl)

B maHHOM OmBITE MBI HCCIIEIYEM C MIOMOIIBI0 WHAMKATOPOB BOIAHBINA PAaCTBOP IMOBAPCH-
HOM COJU (XJIOpH/Ia HATPHS).

OneiT 3. HccnenoBaHue pacTBOpa COJU CUlbHO20 OCHOBAaHUS W CIAOOU KUCIOTHI
(Na2CO0:s)

B maHHOM OTBITE MBI UCCIIEyEeM C TIOMOIIBIO WHAMKATOPOB BOJAHBINA PacTBOp KapOOHAaTa
HATpHSL.

Ompbit 4. UcciieioBanue pacTBopa COIH ¢1a6020 OCHOBAaHUS U cuibHoti KUucnoThl (ZNCly)

B naHHOM OmMBITE MBI HCCTIEAYEM C MOMOIIBI0 UHIUKATOPOB BOJHBIN PAcTBOP XJIOPHA
[IUHKA.

Oneir 5. HccrnenoBaHue pacTBOpa COJHM  ¢1a0020 OCHOBAaHUS W CAa0OOU KUCIOTHI
(NH4CH3COO)

B nmanHOM OmbITE MBI HCCIIElyeM C MOMOIIBI0 HHIMKATOPOB BOAHBINA PAacTBOp ailerarta
AMMOHHSI.

OmebiT 6. B3aumuoe yeunenue ruipoaunsa. (HeoObpaTumMblii rHaposns3)

B nmanHOM OIBITE MBI UCCIIEyeM PEaKIMH, MPOTEKAIOIINE B BOJHOM PAacTBOPE MEXKTY
COJNISIMU CyJb(aT aTOMUHUS U KapOoHAT HATpHs (C 0Opa3oBaHHEM HEPACTBOPUMBIX M ra3000-
Pa3HBIX BEILECTB).

OmnpiT 7. BausHue TemnepaTypbl Ha THAPOIIU3.

B nannoM ombiTe MBI HccaeayeM (TpU TOMOIIK UHANKATOpa GheHondTaienHa) mporece
TUAPOIIN3a, TPOTEKAIOIUH, B BOJHOM PacTBOPE alleTaTa HaTpHs IPH Pa3IndHON TeMIieparype.

3aJaHue K ONBITY 7:

— BrIOTHUTE TIpeasiaraeMblii SKCIIEPUMEHT.

— 3anucaTh ypaBHEHHUE TMPOTEKAIOIIEH peakiud B MOJEKYISIPHOH U HOHHO-
MOJIEKYJISIPHON (opMe.

- 3amnucarh HAOIIOAEHUS:

L{Bet pacTBOpa cosu ¢ GpeHonpranenHoM (00 Kunsuenus):




Cpena maHHOTO pacTBOpa BCIEACTBUE MPOTEKAMOIIETO THUAPOIN3A COMM (KUCAAS UTU Uje-
JIOYHAs)

Kak n3MeHniIach MHTEHCUBHOCTE OKPacKH PacTBOpa.:

6 npoyecce kunayerus . (yMEHbIIWIACh / Bo3pocia) [ ruaponus (YCHIHIICs / YMEHBIIHII-

cs)
nocre oxnadxcoenus: . (yMeHbIImIach / Bozpocina) [ ruaponus (YCHIHIICs / yMEHBIITHIICS)
- Coenamo 6v1600 0 61UAHUU MEMREPAMYPbL HA 2UOPOJIU3.
5.2.  TumnoBoii TecT (3a4eT)
3adanue* - gonpoc umeem HeCKOIbKO OMEemos
1. 3aoanue

HaunOonpiee 4uciio HeCIapeHHBIX IEKTPOHOB B OCHOBHOM COCTOSIHUM COJEPXKUTCS HAa BaJIEHTHBIX DHEP-
reTUYeCKUX MOLYPOBHSIX aToMa. ..
1) 6poma 2) meau 3) xpoma 4) Maprania
2. 3aoanue
B psiny xumuueckux snementoB Na — K — Rb metannuueckue cBoiCTBA ...
1. yOBIBaOT 2. U3MEHSIOTCS TIEPUOINIECKH 3. BO3pACTalOT 4. HE M3MEHSIOTCS
3. 3aoanue*

K knaccy coneit oTHOCATCA:

1. Cr(OH)3 2. H2TiOs 3. BaS 4. NaNO; 5. CL,O7 6. KHSO4

4, 3aoanue
®dopmysa MOJICKYJIbI BEIIECTBA, B KOTOPOU Pealiu3yeTCsl TOIbKO KOBAJIGHTHO-TIOJISPHBIN THIT CBSI3U, UME-
€T BULL...

1. PHs 2. KBr 3. F2 4. Na2CO3

5. 3a0anue
Kpucraninueckas pemeTka MOXXeT ObITh 00pa3oBaHa aTOMaMu, HOHAMH WM MoJieKyiaamu. Kakue u3 me-
PEUHCIICHHBIX HIDKE CBOMCTB XapaKTEpU3YIOT MEeTAJIMYECKYI0 PELIeTKy?

A. MonHbIl XapakTep CBsI3U Mexay yactuuaMmu. B. [InacTuaHOCTS.

C. DneKTpoIpoOBOJHOCTD U TEIUIONPOBOAHOCTH. D. B y31max perieTku pacnonaratoTcsi MOJIEKYJIbI.

Bapuantsl oTBeTa:

1)CuD 2)AuD 3)BuC
4)AuB 5)AuC
6. 3aoanue

O0beM pacTBOpa COJNSHOW KHCIOTBI C MOJSpHOW KoHIeHTparwmeir (0,5 Momb/lI, HEOOXOMUMBINA IS
HelTpanu3anuyi 50 MII pacTBopa THAPOKCHIA HATPUS ¢ MOJSIpHOH KoHIeHTparweld 0,2 Moib/1, paBeH
_ MWJUIWJIATPaM.

1) 40 2) 30 3) 20 4) 10
7. 3a0anue
Macca kpucramnorugpata Na;COs-10H20, neobxonumas s npurorosnenus 1000 rpaMMoB pactBopa ¢
MaccoBOi mosei 6e3BoaHoM comu 1 %, paBHa ...
1)2,67r2)101r3)26,7r4) 11

8. 3aoanue

HopmanbHOCTh (HOpMasibHasi WIIM SKBUBAJICHTHas KoHIeHTpanus) pactBopa CUCly , umeromero mossip-
HYIO KOHIIEHTpaIHio 1,5 MOJB/II, paBHA __ MOJIB/T 9KBUBAICHTOB (T-9KB/J)

1)1,52)0,753)3,04) 4,5

9. 3aoanue

AnrabaTryeckuM Ha3bIBAeTCs MPOIECC, IPU KOTOPOM ...



1. cucrema He MOTJIONIAET M HE BBIACTSET TEIUIOTY 2. MPOTEKAET JIF00ast XUMUYECKas peaKIus
3. ocTaeTcs MOCTOSTHHOM TeMItepaTypa 4. He MEHSIETCS 00BEM CUCTEMBI
10. 3a0anue
Ecmu nis peakiun AfH® = 22,75 x1x/moab, a AS® = 45,5 lxx/monb*K |, To ipu 227 °C nanHas peakiuys
Oymer ...
1. mpoTekaTh B 0OpaTHOM HaIIPaBJICHUH 2. HAXOAUTHCS B KOJICOATSITHHOM PEKIME
3. IpoTekaTh B IPSMOM HarpaBiIeHUHU 4. HAXOIUTCS B COCTOSHUM XMMHYECKOTO PABHOBECHS
11. 3a0anue
Ecmu mpu 20°C HekoTopast peakiusi mpoTekaeT TpH 4daca, a npu 40°C - 20 MUHYT, TO TeMIepaTypHBIi
K03(pPULIHUEHT CKOPOCTH PEaKMK PaBEH....
1)22)33)44)25
12. 3a0anue
Ecnu naBnenue B cucteme (crcTeMa TOMOTEHHAs, BCE BEIIECTBA — Ta3bl ) YBEIMYHUTH B 3 pas3a , TO CKO-
pocts peakuun 2A + B — AoB ...
1. Bo3pactet B 27 pa3 2. BozpacteT B 18 pa3
3. ymenbmmtes B 18 pa3 4. He UBMEHUTCS
13. 3a0anue
CoracHo ypaBHEHHIO ToMOreHHON xumuueckoi peakimu 2H20@) <> 2Hzm + Oy ; AH >0

1. no6aBieHNe BOAOPOA CMEIIAET PABHOBECHE BIIEBO 2. MOBBIIIEHUE TEMIIEPATYPhl CMEILAET PaBHO-
BECHE BJIEBO

3. mo0OaBJICHHE KUCIIOPO/Ia CMEIIaeT PaBHOBECHE BIPABO 4. MOBBIICHHUE JABJICHHUS CMEIIACT paBHOBE-
CHe BIPaBO
14. 3aoanue

Korma B pacTBOp KHCIOTHI MPUIMBAIOT M30BITOK INEIOYH, BOIOPOIHBINA MOKa3aresb (pH) cpeibl MOXKET
WU3MEHUTHCS CIICAYIONIMM 00pa3oM:

1. YMmenpnmTecsa ¢ 9 0o 5 2. YMmensmmthed ¢ 12 1o 9 3. YMenbpmutees ¢ 10 mo 7
4. Bo3pactu ¢ 5 no 8 5. Bospactu ¢ 7 10 8
15. 3a0anue

dopmMyna coiHM, B BOJHOM pacTBOpe KOTOPOH MHIMKATOp (eHonpTaleMH NPHOOpETaeT MaJMHOBYIO
OKpAaCKy, UIMEET BH] ...

1. CU(N03)2 2. Na,S 3. NH4CN 4. Na,SOq

16. 3aoanue
Cymma k03¢ (QUIIMEHTOB B COKPAIICHHOM MOJICKYJISIPHO-MOHHOM YPaBHEHUU PEaKIMU MEXIy pacTBOpa-
MU Cynb(ara aTFOMUHASA U KapOOHATa HATPUS paBHA ...
1)222)313)134) 15
17. 3a0anue

PactBop conanoit kucnots! nmeet pH = 2. Konnentpanust kuciotsl B pactBope npu 100% gucconuannn
paBHa MOJIB/JT

1) 0,012)0,13) 0,001 4) 0,2
18. 3aoanue

B ranpBaHudeckoM sieMeHTe MeAHbIM snektpon (E° = +0,337B) Oyaer chayXuTh aHOAOM B mape ¢
anektpoioM. (Bce pacTBOPBI 3NIEKTPOIUTOB OJJHOMOIISPHBIE. )

1. cepeopstabiM ( E°=+0,799B) 2. amomunuesbiM ( E°= —1,662B) 3. uunkossim ( E° = —0,763B)
19. 3a0anue
ITpu anextposuse pacTBopa cynbdara HaTpust ¢ MeaHbIM anoaoMm ( E°=+0,337B) Ha aHoge. ..
1. Beizensiercs kuciopon ( E°= +1,23B) 2. seimenstercs Bomopox ( E° = —0,41B) 3. HeT BIIeIeHHUS Ta30B
20. 3aoanue

Macca menu, BeIIETUBIIEHCS HA KaTO/IE, PU MPOITyCKaHWH ToKa critor 17,9 A B Tedenue 45 MUHYT depe3 pac-
TBOp cynbara meau (11) € Berxomom mo Toky 100%, cocrasiser r (F =96500 Ki/moib; M{(Cu) = 64)
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1)642) 433)324) 16

Kuaou: 1-3; 2-3; 3-3,4,6; 4-1, 5-3 (B,C), 6-3, 7-3, 8-3, 9-4, 10-4, 11-2, 12-1, 13-1, 14-4, 15-2, 16-
3,17-1,18-1, 19-3, 20-4

5.3. Temaruka pacyeTHBIX 337124 U TUNbI YPABHEHHUH peakuuii K 3a4eTy

1. Pacuersl mo ¢opmynaMm U ypaBHEHHSM XHMHUYECKHX peakuuil (MpHUMEHEHHe
OCHOBHBIX CTEXMOMETPUYECKHUX U ra30BbIX 3aKOHOB.

2. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT KOHLUEHTPALMU U TEMIIEpaTyphbl
(pacueTsr)

3. TepMonvHaMUYeCKU METOJ  OINpEAENEHUS BO3MOXKHOCTH M  HaIlpaBJICHUS
IPOTEKaHUs XUMUYECKUX peaKkUi (TEpMOXUMUYECKHUE PACUEThI)

4. CriocoObl BbIpayKEHUSI KOHLIEHTPALMU PacTBOPOB (pacyeThl)

5 VYpaBHeHMs] 0OMEHHBIX PEaKIUil B pacTBOPAX IEKTPOIUTOB.
6 Pacuers! nonHbIx paBHoBecuii ( pH, IIP, pactBopumocTs).

7. YpaBHEHUs peaknii THAPOIN3A COIEH.

8 VYpaBHEHMS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMA.

9. CxeMbl rajibBAHUYECKUX IIEMEHTOB.

10.  VYpaBHeHHs peakuuii mporecca IEKTPOIH3a.

11. DNEeKTPOXUMUYECKUE PACUETHI.
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TEXHOJIOTHYECKASA KAPTA JUCHUITJIMHBI

OCHOBHAS OBPA3OBATEJIBHAS TIPOT'PAMMA
09.03.02 UudopmanmoHHbIE CUCTEMBI U TEXHOJIOTUH
Hanpagsiennocts (mpopuib) «I[IporpammMHo-annapaTHbie KOMILIEKChD)

(xox, HanpaByIeHHUE, TPOQUIIBH)

TEXHOJIOI'MYECKASA KAPTA

Mudp auctumnmnael mo PYII | b1.0.11

Hucuuminza | Xumus

Kypc [1 [cemectp |[1-2

Kadenpa | OO0UX AMCHHUILINH

@®.1.0. npenoaasaTens, 3BaHUeE, EpmakoBa JabBupa I'eHHagbeBHa, cTapmimii npenogaBare/ib
JOJDKHOCTh Kadeapbl 00IMX AUCHUIIIHH

O61I1. TPYAOEMKOCTbuac/3ET ‘ 72/2 | Kon-Bo cemecTpoB 2 ‘ ®opma koHTpONs | 3auer

UIK 001L./TeK. CeM. | 4/4 'l_IP/CMomu./Tem ceM. | -/- IJ-IBO6U.L/TSK. ceM. | 4/4 CPC o01I./TeK. ceM. I 60/60

Komnerenuun o0yuaiomerocsi, popmupyembie B pe3y/ibTare 0CBOCHUs THUCUUILINHBI:
_ CHOCO6HOCTI) IMPUMCHATL CCTCCTBCHHOHAYYHBIC U O6HIGI/IH)KeHepHBIC 3HaHHUs, MCETOIAbI
MaTeMaTHYECKOTO aHAJIM3a M MOJCITHMPOBAHMUS, TCOPETHIECKOTO M SKCIIEPUMEHTAIBHOTO UCCIIETOBAHUS
B npodeccuoHanbHoi aesitenbHocTr (OTTK-1).

. MaxkcumajbHoe
Kon ¢popmupyemoii KoanuecrBo Cpok
Conep:xanue 3ajaHus N KOJINY€eCTBO
KOMIICTCHIUH MepONpUATHI BALIOB NPpeAoCTABICHUS

Beoownwtii onok
He npenycmotpen
Ocnoenoii 010K

B Teuenme cemectpa B
BrimoHeHNE

OIIK-1 1aGopaTopHbIX paGoT 2 60 paMKax y4eOHOTO

pacnucaHust
Bcero: 60

OIIK-1 |3a'{eT (Tect) | 1 40 ITo pacnucanuio
Bcero: 40
Hroro: 100

JHononnumenvnutit 610k

OIK-1 BoIMOTHEHNE HHAXBUIYAJIBHOTO PACUETHOTO 20
3aJaHusI 10 TEMATHKe JJabOPaTOPHBIX paboT o coracoBaHMIO ¢
OIK-1 BbIMmoHeHNE HHANBHAYAJIBHOTO PaCUeTHO- 30 NpernoaBareieM
TEOPETHYECKOTO 3aaHusI
Bceero: 50

[IIxana oneHMBaHUs B paMKax OasibHO-peHTHHTOBOM cucteMbl MAI'Y: «2» - 60 6anios
u MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oamnos.
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