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1. HEJIN 1 3AJAYHN OCBOEHUA JUCIIUIIJIMHBI (MO Y JIS)

1.1. HenssmMu ocBoeHus qucHUNIMHBI «OO0IIasi W HEOpPraHUYECKass XUMHUS» SBISETCS
TEOpeTHUeCcKass U TMPaKTUYECKasl MOJrOTOBKA CTYJIEHTOB IO OCHOBHBIM ((hyHIaMEHTAIHHBIM)
pazzmenaM oOIIe ¥ HEOPTraHWYECKONW XHUMHUU C YYETOM COBPEMEHHBIX TEHACHITUN Pa3BUTHS
XUMUYECKOW HayKH, TOJKPEIUICHHOW Hauboiee SPKUMH TPUMEpPaMH, pEan3yeMbIMH B
MPOMBIIIUICHHOCTH,  YTO  OOEecreyuMBaeT  pelieHHe  BBIMYCKHUKOM  3a7a4  Oymymiei
npohecCHOHANBHOM JesATeNbHOCTH; (opMHUpOBaHUE (PYHIAMEHTANBHBIX 3HAHUN MO OOIIeH U
HEOPraHUYECKON XUMUU, YMEHUI 1 HaBBIKOB IKCIIEPUMEHTATBHON paOOTHI.

1.2. 3amaun oCBOEHHUA JUCIHHUILINHBI:

- TOTOBHOCThH CTYJICHTOB K HCIIOJIb30BAHHMIO TOJYYCHHBIX MPU U3YUYECHUU TUCHUTUIUHBI
«O01mas 1 HeopraHW4YecKasi XUMUs» 3HAHUM, YMEHUHN, HABBIKOB M KOMIIETCHIIUN MPU U3YUYECHUU
00IIIeHayYHBIX ¥ CTICIIHATBHBIX JUCIUIUIMH, & TAKXKE ISl pelieHus MPoPeCCHOHANBHBIX 3a]1a4;

- chopmupoBaTh yMEHHS W HaBBIKM DJKCIEPUMEHTAIBLHOW pabOThl B XUMHUYECKOU
nabopaTopuH, IPOBEACHHUSI HAYYHOTO UCCIICAOBAHMS, aHAIN3a PE3yJIbTaTOB AKCIICPUMEHTA,

- TOTOBHOCTbH CTYJCHTOB K OpraHH3aIl[il CAMOCTOATEIbHON AESITETbHOCTU AJIS PEIICHUS
MOCTaBIICHHBIX 331a4 ¥ paObOThI ¢ HAYYHO-TEXHUUECKOH TUTEPATyPOil;

- TOTOBHOCTH CTYJCHTOB K IMOJIb30BaHHUIO HH(OPMAIMOHHBIMH cUcTeMaMu (ydeOHas,
Hay4Hasl JIMTepaTypa, HHTEPHET-PECYPCHI).

2. MECTO JUCIUILIVNHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. YueOHass mucuumiinHa «OO0mas M HeopraHuveckasi XMMHSD» BKJKYEHA B
00s13aTeNbHBIN MepeueHb AUCIUILINH 0053aTenbHON YacTh 00pa3oBaTeNbHON MpOrpamMmbl BHE
3aBUCHMOCTH OT €€ HampaBlieHHOCTH (mpodwst). JuciumnimHa peann3yeTcss B COOTBETCTBHHU C
tpedoBanusmu OI'OC, OIT BO u YII, no raHHOMY HanpaBiIeHHIO MOATOTOBKH.

IIpenmerom mn3ydenus nucuMiUiMHbl «OOIIas M HEOpraHudeckas XUMUsS» SBISIOTCA
BEIIIECTBO, €r0 CTPOEHHUE, CBOWCTBA, UACHTU(PHKAIMS, aHAIN3; XMMUYECKHE IPOLecChl U o01ue
3aKOHOMEPHOCTH UX NPOTEKaHUS, @ TAaKKE€ PAaBHOBECHBIE CUCTEMBI M CMEILEHUE PaBHOBECHS B
HUX, a Takke (OpPMHUPOBAHUE y CTYIEHTOB TEXHOJOTMUECKOTO MBILIUICHUS M YIIyOJCHHS
3HAHUH, COCTABJISIOUIMX TEOPETHUECKYI0 W IMPAKTUYECKYH) OCHOBY JUIsl INIyOOKOIO 3HaHUs
COBPEMEHHON XMMUYECKON TEXHOJIOTUU.

B xonme ocBoeHMsi JaHHOW AMCLUMILIMHBI HEOOXOAMMBI 0a30Bble 3HAHMSI, MOJYyYEHHBIE
CTYJEHTaMH TpPU H3yYEHUU XUMHUHU, QU3MKHM U MaTeMaTHKU B Kypce cpenHed mkoibl. s
YCBOCHHS JHMCLHUIUIMHBI CTYACHT [IOJDKEH BJAACTh XMMHYECKOM TEPMHHOJIOTMEW; IOHMMAThb
CMBICJI XMMHYECKHX (OpPMYJ M CHUMBOJIOB, HHJEKCOB U KOI(PPUIMEHTOB B XUMHUYECKUX
YPaBHEHMSX peakluil; HMMeThb MpEACTaBIE€HUS 00 OCHOBHBIX KJlaccaX HEOpPraHHYeCKUX
COEJIMHEHUI; MOHUMATh PA3IUUYUE MEXIY XMMHUYECKMMU U (U3NYECKUMU SIBJICHUSMHU; UMETh
npecTaBieHre 00 aTOMHO-MOJICKYJSIPHOM YYEHMH W XHMHUYECKOH CBSI3M; MMETh HAaBBIKU
pelIeHns IPOCTENIINX PaCUETHBIX 3a/1ay.

JucuunnuHa «OO0mas ¥ HeopraHudeckass XUMUsS SBISETCS OCHOBOIIOJIAraroule uis
M3y4deHHsl psiaa oOLIeHaYYHBIX U CHEIHalbHBIX AUCHUUIUIMH, CBA3aHHBIX ¢ xumueil. [Ipumepamu
TaKUX JUCLUIUIMH SBIAIOTCA: «AHAIUTHYECKAs XUMMsD», «Dusudeckas XUMHs» U Ap., Tle
UCIIOJIb3YIOTCS YMEHMS U HABBIKHM, NOJYYEHHBbIE CTYACHTaMHM IpPU H3YyYCHUH OOIeH XUMMH,
pEIIEHUsT PACUYETHBIX 3a/Jay, YpPAaBHUBAHMS OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PpEaKLUN
METOZIOM MOJypeakiuid M CPOPMHUPOBAHHBIE KOMIETEHUUH B ONPEICICHUH BO3MOXKHOCTU
MIPOTEKAHNUS XUMHYECKHX IPOLECCOB, a TAK)KE INPHUEMOB, MO3BOJAIOLIUX YIPABIATH BBIXOAOM

4



IOPOJYKTa U CKOPOCTBIO XMMHUYECKOH peakiuu. B Kypce o0mieil u HEOpraHM4ecKoil XUMHU
3aKJIaJIbIBAIOTCS] OCHOBBI IOHMMAHHUS CYIIIHOCTH U BBISBJICHUS IPUUMH IPOTEKAHUS XUMUYECKUX
IIPOLIECCOB, YTO B JAJBHEUIIEM HCIOJIb3YETCS IIPU U3YYEHHUH CIIEHMAIIBHBIX JUCLIMIUIAH, TAKUX
Kak «®usnyeckas xumus», «OOmas Xumudeckas TexHoJorus», «KommounHas Xumus»,
«DNEeKTPOXUMHUS» U MPH BBINOJIHEHNUHU BBIITYCKHON KBaTU(PUKAMOHHON pabOThI. MPOIIECCOB,

3HaHUs, NOJYyYECHHbBIE IPU OCBOCHUU pa3jiesia JUCHUIUIMHBI «nekTpoxumusd. Kopposus u
3alUTa METAJIOB», HEOOXOAUMBI IPU U3YUYEHHUH CIEAYIOIUX TucuIuinH: «Koppo3us u 3ammura
MeTauioB», «MaTrepualoBeleHHe M 3alllUTa OT KOpPpO3uUm», «JIaKOKpacOuHbIE MOKPBITHS.
«XHMMHUYECKNE UCTOYHUKHU TOKA U IEKTPOJIN3»

OCOOCHHOCTBIO ~ JMCUUIUIMHBI ~ SIBISETCS  TNPOBEJCHHE  JIAOOpaTOpHBIX  padorT.
JlaGopaTopHble 3aHSATHS — 3TO aKTWBHas Qopma ydeOHoro mpomecca. OHHM CiyXaT Ui
3aKpeIJICHUs] U3yYEHHOrO0 MaTepuasia, Pa3BUTHS YMEHUN U HaBBIKOB JIAOOPAaTOPHOW TEXHUKH,
MPUOOPETEHUsI OMbITa BEACHUA JTUCKYCCHM, apryMEHTallud W 3allUThl BbLABUTAEMBIX
MOJIOKEHUH, HABBIKOB MPAKTHYECKON pabOThl B XMMHYECKO J1abopatopuu. B xo/e BeIMOTHEHUS
7a00paTOPHOTO TNPAKTHKYMa CTYIEHTHl IOJIy4alOT MPAKTUYECKUE HABBIKM HCCIEA0BaHUS
XUMUYECKHUX TPOLECCOB U SIBIEHUH, B YACTHOCTH, IJIAHUPOBAHUS U MPOBEACHUS XUMHUYECKUX
9KCHEPUMEHTOB, PabOThl C XUMHUYECKUMHU peareHTaMu, MOCyJ10i U MpuOOpaMu, UCCIEI0BaHUS
BEUIECTB, IIPOBEJIEHUS IEPBUYHBIX HAyYHBIX HCCIECIOBAaHUM W TPOBEPKU THUIIOTE3BI,
UHTEPIPETUPOBAHUS PE3YJIBTATOB HKCIIEPUMEHTOB, INPOBEICHUSA pPACUYETOB IO XMUMHYECKUM
(dbopMynaM U ypaBHEHHSM XUMHUYECKHUX PEAKIMA, TPOTHO3UPOBAHUS MOCIEICTBHIS XUMHUYECKUX
IPUPOJIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX IpoueccoB. JlabopaTopHbie paOOThl COCTaBISIOT
BaXHYIO 4YacTb Y4YeOHOro rmpoliecca MO XUMUU U HampaBjieHbl Ha (OpMUPOBaHUE Y
o0ydaromuxcsi MPaKTUYECKUX YMEHMH, B T.4. CIOCOOHOCTEW YyCTaHAaBIMBATh CBSI3U MEXKIY
TEOPETHUECKUMU TOJIOKEHUSMHU U HKCIIEPUMEHTAIbHBIMU JAHHBIMH.

B naboparopHbie paOOThI BBEJICHBI JIEMEHTBHI, MOBBIIIAIOIINE HHTEPEC CTYACHTOB K HUM
U HHUIMMPOBATh MX II03HABATEJbHYIO AaKTHMBHOCTb. B pabore «OrmpeneneHue TEIIOBOIO
s dexTa peakum» TeMI0EMKOCTh KaJOPHUMETPa ONPEAesieTcss METOAUYECKH 0oJiee TPaMOTHO,
YeM 3TO ONKCAaHO BO BCEX JIA0OOPATOPHBIX MPAKTHKyMax, a B padoTe «CKOpOCTh XUMHYECKOM
peaKkuum», IMMOMUMO KAa4eCTBEHHBIX 3aBUCHMOCTEH CKOPOCTH pPEaKkUMM OT KOHUEHTPAauu
peareHToB U TEeMIIepaTypbl, CTYIEHThl pe3yJbTaTbl JKCIEPUMEHTa  00pabdaThIBAIOT
KOJIMYECTBEHHO W BBIYUCIISIOT SHEPrUI0 AKTUBALMM W TMOPSAOK peakuuu. [l moBbIIEHUS
MO03HABATEJIbHON aKTUBHOCTU CTYJIEHTOB M MPHUOOPETEHUS UMU NMEPBUYHBIX HABBIKOB HAYYHOTO
UCCIICIOBAHMsI, B 3TH KJIACCHUECKHE J1a0OopaTOpHBIE PAOOTHI BBEACHBI 3JEMEHTHI HAYYHOTO
UCCIIEI0BAHM, KaK-TO:

a) CaMOCTOATENBHO 10100paTh PEaKTUBBI ISl IPOBEICHUS TOM MIIM UHON peakiui;

0) 0OBSCHUTDH MPOTEKAHHE OJAHOM peaku U He MPOTEKaHUE APYToM, Ha TEPBBINA B3I
Mo1I00HOM, peakiny;

B) IpeJICKa3aTh MPAKTUYECKOE 3HAUEHHWE TOM WM MHOM peakluu, COMpPOBOXKIAIOIIEHCS
TEM WU UHBIM 3P HEKTOM U T.1.

[Ipu mpoBeneHUN JEKIMOHHBIX U JTAOOPATOPHBIX 3aHATUN OOECIEeYMBAETCS Pa3BUTHE Y
CTYJECHTOB HABBIKOB KOMAaHIHOW pabOThl, MEXJIMYHOCTHOW KOMMYHHUKALUU, TPUHSATHUS
pelIeHUH, JIMACPCKUX KadecTB (BKJIOYas NpU HEOOXOTUMOCTH IPOBEJCHHUE TIPYINOBBIX
JUCKYCCUW, aHAIW3 CUTyallud W HWMHUTAUMOHHBIX MOJEJEH, COCTaBJICHHBIX Ha OCHOBE
pe3yIbTaToOB MPOBENEHHBIX JA0OPAaTOPHBIX paboT, B TOM YHUCIE C Y4YETOM OCOOEHHOCTEH
poQeCcCHOHATBLHOMN 1eATEIbHOCTH BBHIITYCKHUKOB).



MortuBaioHHass (YHKIMS 3aKII0YaeTcs B CTUMYJIMPOBAHUM HHTEpPECca CTYAEHTOB K
Hayke. Ha nexiun HeoOX0JMMO 3aMHTEPECOBBIBATH M 033]aUUTh CTYICHTOB C II€TbI0 BRIPAOOTKH
y HHUX JEJIaHWs JAJbHEHIIEero MU3y4eHHs TOW WJIM HHOM MpoOjemMbl B 00JIACTH XUMHYECKOU
TEXHOJIOTHH.

Pabouas mporpamma gucummiuHel «O011as 1 HEOpraHUYECKas XUMUS ISl HHBAJIUOB U
JIMIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 370POBbsl pa3padaThIBA€TCsl MHANBUAYAIBHO C YYETOM
0COOEHHOCTEH MCUXO(PU3MUECKOTO Pa3BUTHS, WHIAMBHIYaJIbHBIX BO3MOXHOCTEH M COCTOSIHUSA
3J1I0pOBbsI TAKUX O0YUaIOIIUXCSL.

3. KOMIIETEHIIUU OBYYAIOUIET'OCsl, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JTUCHUAIITIMHBI MOAYJIsA)
[Ipomniecc wu3ydyeHust aucuurIuHbl (Momyns) «OOm@as W HEOpraHWYecKas XUMUS)

HaIpaBJieH Ha:

- (opMupoOBaHHE AIEMEHTOB ClEeAyIOMUX KommeTreHuil B cootBercTBHM ¢ OIl BO mo
HaIpaBJICHUIO MOATOTOBKH (criennanbHOCTH) 18.03.01 «XumMudeckass TEXHOJIOT U :

a) oomenpodeccuonansueix (OIIK): OIIK-1, 2.

Tabauya 1- Dopmuposanue KomnemeHyul OUCUUNIUHAMU

Haumenoeanue
OUCUUNTIUH,
dopmupyrouux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNIUHAMU
KOMRemeHyuwo
coemecmno

Ob6mas u
HeopraHnuveckas
xumus (b1.6.4)

Okouorus (b1.5.7)

XUMHS 3JIEMEHTOB v
(b1L.B.11)

OpraﬂnquKaﬂ XUMUS
(BL.B.15) v v

Oprannyeckast xumus 11 v
(b1.b.16) v

BBenenue B
CIIELIUAILHOCTD v’
(51.5.17)

(DI/IBI/I‘ICCKaSI XUMUA
v v
(51.5.22)

JlakokpacouHble v
nokpeitus (61.5.24)

OO0mast XuMHIecKast v
texnonorus (61.5.27)

Konnonnnas xumust v
(b1.5.29)

ITonroroBka k
IpOIeIype 3alIUThl 1 v’
samuta BKP (B3.J1.1)

OIIK-2

O6mas u
HeopranmyecKas v’
xumus (b1.5.4)

Hudopmaruka (51.5.2) v’




Haumenosanue
OUCUUNIIUH,
dopmupyrouux
KOMRemeHyuw
COBMECHIHO

Cemecmpul, hopmuposanus KomnemeHyuii OUCYUNIUHAMU

Martematuka (b1.5.3)

AHAIHTAYECKAS XUMUSL H
(U3NKO-XUMHYECKHE
metospl ananusa (b1.5.8)

WmxenepHas rpaduka
(BL.B.9)

XUMHS 3JIEMEHTOB
(b1.b.11)

Ouzuka (b1.5.12)

NN NN N

Opranmyeckasi XUMHAS
(b1.B.15)

Oprannyeckast xumus 11
(b1.5.16)

HubopmanroHHbIe
texHosnoruu (b1.6.18)

IIpuknanHas MexaHuKa
(b1.5.20)

NN XN N

IIponecce u
MEXaHUYCCKUE
ammapaThl XUMHYECKUX
npoussocts (b1.5.21)

AN
A\

CDI/BI/I'-ICCKaH XUMUSL
(51.5.22)

JlakokpacovHEIe
nokpeitus (61.5.24)

DNEKTPOTEXHUKA U
MPOMBIIILICHHAS
snextponnka (b1.5.26)

O061as XuMHYecKast
texnosorus (61.5.27)

KonnonnHas xumus
(b1.5.29)

ITonroroBka k
MPOLIEYPE 3aIIUTHI U
samuta BKP (B3.J1.1)




INEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
INVIAHUPYEMBIMU PE3YJIBTATAMMU OCBOEHUA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yivmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHUS

Koa v HanmMeHoBaHue

OueHo4YHbIE CpeICTBA

Koa m
HHIHKATOPA I 5 T I .
HaAauUMCHOBaHUE OCTHIKEHHUSI JJAHUPYEMBIC PE3yJIbTAaThl 00YUYCHUS IO TUCHUIIJINHE EKyumero POMEKYTOYHOMN
KOMIICTCHIIMU KOHTPOJJIA arrecrangumu
KOMIICTCHIIMU
VYMETh:
- BBIIIOJIHATH OCHOBHBIC
XUMHUYCCKHUE OTICpaIAH;
HOIIK-1.1 H3yuaem - OIPENeTIATH - KonTposnbHbie
MEXAHUZ MBI XUMUYECKUX 3HATb: TEPMOIMHAMUYECKHE BOIPOCHI K
OIIK-1. Criocoben peaxyuil, 0OCHOBbIBAACH HA - OCHOBHBIE XapaKTepHCTHKH BIIAJIETb: oTYeTaM 1o
H3y4arh, SHaHusX 0 cMpoenu 3aKOHOMepH(()£ITI/I XMMHYECKHX peakimit u | © 5 1a00paTOPHBIM
IPOTCKAHUA (PU3HKO- ABHOBCCHBIC
aHaJIM3HpOBATS, gewjecmea, npupooe P b . | npumenenus 6asoprx | pabotam
HCIOIb30BATh . XUMUYECKUX MPOLECCOB | KOHLIEHTPALMU BEIIECTB; .
XUMUUECKOUL C653U U 3HAHUI IPH PELIEHUH - 3aganHus K
MEXAHH3MEI . 1 XapaKTEPUCTUKH - IPOTHO3MPOBAThH CHMHHCCKIX 3314
i CBOUCMBAX PA3IUYHBIX PABHOBECHOTO BITHSIHIE PA3THYHBIX MUCEMEHHBIM
< KAACCO8 XUMUHECKUX COCTOSHHS (aKTOPOB Ha PaBHOBECHE KOHTPOJIbHBIM
peaknuu, 9/1eMEHMO08, COCOUHEHULL, B XMMUYECKHX PEAKIUSX; paboram 1o Bomnpocer mis
HPOUCXOMAUINX B | geyyecme u mamepuanos - ompenensTh pasnenam MHCEMEHHOTO
TEXHOJIOTUICCKHAX HAIIPABJICHHOCTD K3AMCHA
nponeccax u rpolecca B 3alaHHbIX (3 0 6HH6T0B)
Opr)KaIOH.IeM MI/Ipe, Ha4YaJbHBIX YCJIOBHUAX BOHpOCBI TUTSE
OCHOBBIBAsICh Ha VYMETH: BJIAJIETh:
3HA TB: - IIPOBOANUTH - HaBBIKAMH yCTHOFO
SHaHMAX O CTpOCHI/H/I - OCHOBBI XHMUYCCKOMU P CO6CC€I[OB3.HI/DI Ha
BEILlECTBA HpI/Ipone . TEPMOANHAMUYCCKUE HHTEpOpETAluN
’ TEPMOZIMHAMHUKH, 9K3aMeHe: OMIIeThI
= pacdeTsl, pacyeTsl 1o paccuuTaHHBIX - KonrposnbHeie :
XUMHUYECKOU CBSA3H U - METO/IbI ONIMCAHUS OIIDEICICHIIO CKOPOCTH | 3HauCHMiL (30 6ueToB)
CBOﬁCTBaX O ] 2 XMMITHECKHX paBHOBeCHﬁ eEI:KIfI/H/I aBHOBeSHOﬁ TEPMOJNHAMUYCCKUX BOHpOCBI .
pasmuunbix knaccop | AOIK-1.2. Ananusupyem | g pacrpopax II: OHHCHT;DE - o }?HKHHI:I —— OT4€TaMm 1o
XUMHUECKHX Mexanusybl xumuqoecmx 1EKTPONIATO; BolceTRS, MepecieT R nagopaTopHHM
eaKyuil, NPOUCXO0SUX 6 |- THAPOIN3a CONEl; ’ ’ aboTam
SJICMCHTOB, peary P “ AP . KOHLIEHTpaLuH, - IPOrHO3MPOBaTh p
o MEXHON02UYECKUX - OCHOBBI XUMHYECKON - 3amaHus K
COEJIMHEHUH, CHHOTHRH: KOHCTaHTBI THIPOJIM3a, | BO3MOXKHOCTB
BEIIECTB U npoyeccax u oRpysHcaioujen i PacTBOPUMOCTH OCYILECTBJICHUS U [INCHLMEHHBIM
Mmupe - OKHCITATEIBEHO- KOHTPOJIbHBIM
MaTepHaNoB TPy AHOPACTBOPHMBIX HaIIpaBlIcHUE
BOCCTAaHOBHUTCIIBHBIC o, 6 TaM 10
caKIL: COETMHEHHU; MPOTEKAHUS paoo
p ’ o - COCTaBJIATh U XUMHYCCKHUX pa3[[eHaM
- CTPOEHHE U CBOHCTBA
yPaBHHBaTh [POLIECCOB;
KOMIIJICKCHBIX
. OKHUCIIMTCIIbHO- - HaBBIKaMHU
COENUHEHNN

BOCCTAHOBUTCJIbHBIC

PUMCHCHUSA




Koa v HanmMeHoBaHue

OueHo4YHbIE CpeCTBA

Kon u HHAUKATOpPA .
HaAauUMCHOBAaHUEC OCTHIKCHMS HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqemm o AMCIMIIJINHE Telcymero HpOMe)KyTO‘-lHOI/I
KOMIICTCHIITMH 1 KOHTPOJJIA arrecralumu
KOMIICTCHIIUU
peakuuun; HOquGHHbIX 3HaHHﬁ Ha
- moabupath MPaKTHKE MPU aHaJH3e
HEOOXOIUMBbIe XUMHYECKHX SBICHUH 1
KOMITOHEHTBI U YCJIOBHSL | PEIICHUH PACYSTHBIX H
JUTS IPOBEICHHUS IKCTIEPUMEHTAIBHBIX
Pa3TMYHBIX TUTIOB 3a1a4
XUMHYECKUX PEaKIHi;
TEepMOIUHAMHUYECKHE
XapaKTePUCTHUKH
XUMHYECKHX PeaKIui
BJIAJIEThD: - KonrposbHbie
VMETb: - MCTOIE’I/IKOI\/'I pacuera BOIIPOCHI K
HOIIK-1.3. Hcnonvzyem 3HATH: - MPUMCHATH EE;;T‘? ;LI[(I:II;( Pusmico g;ngzh;OH(;HM
noayyeHHble 3HAHUs 05 - POJIb U 3HAYEHHE HIOYHGHHEIC SHATMA X MIPOIIECCOB € pa‘op
HaBBIKH JUTS PEIICHHSI paboram
pewienus 3a0ay METOJIOB XHUMHHU B PUMEHEHHEM 3
npogeccuonanbHou 001aCTH XUMUYECKHX TIPANTEHCCHILE 3871 1o CIIPaBOYHOM T SAIAHHA K
o BCEM OCHOBHLIM TEMaM IIUCbMEHHBIM
oesimenbHoCmu TexHOnorHH Kypca o01ei u TTATCpATYPSL P KOHTPOJILHBIM
HEOPraHN4eCcKOH XUMHUHU peteHmn b
PO eCCHOHATBHBIX paboram no
3agay paszenam
OIIK-2. Criocoben
HCIIOJIB30BaTh Kontponsitie
MaTeMaTHYECKHUE, BOIIPOCHI K
¢dusnyeckue, HOIIK-2 4. Hcnonvzyem | 3HATH: BJIAJIETh: EZEET?;OH?{HM
(bU3MKO-XUMUYECKUE, | yumuueckue memoosi O | - POIIb U 3HAYCHHE YMETb: - MeTonaMu a60¥aM P
XUMHYCCKUC peuierus 3a0ay | MeToJI0B XMMUH B - II0JIb30BAThCSA HCCIeIOBaHUs (HUBUKO- p3
METOAbI IJId npo(ﬁeccuoyaﬂbHoﬁ 00J1aCTH XUMHAYECKUX CPaBOYHBIMH JTaHHBIMA XMUMHUYECKUX CBOICTB - JallaHuA K
pelieHus 3aua4y OessmenbHOCmU TEXHOJIOTHI BEILECTBA [INCHMEHHBIM
npodeccroHaNBHOM KOHTPOIBHBIM
JIESITETbHOCTH. paboram 1o

pasnenam




4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

4.1 Pacnpenesienue TPyA0EéMKOCTH IMCIHUILIMHBI 110 BUIaM padoT Mo ceMecTpam
O6mast TpyAo€MKOCTh TUCIUIUIMHBI COCTaBIseT 7 3a4eTHBIX EAWHUIl, 252 4Yacos,
pacmpe/esneHre 4acoB o BUiaM paboT ceMecTpaM MpeJICTaBiIeHo B Tabmuie 3.

Tabauua 3 -Pacnpedenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemMeCmpPam

TpynoémkocTh B yac
Buj y4e6Hoii paGoThI Bcero B 1.141. mo
ceMecTpam
Hac. Ne cem 1
B T — C UCTIOJIh30BAaHUEM JICMEHTOB
AJICKTPOHHOTO 00YUYCHHUS
Oo61asi TpyA0EéMKOCTb JUCITUIUIMHBI 110 YICOHOMY TUTaHY 216 216
1. KonTakTHas padora: 109 109
1.1 AyautopHasi pa6oTa, B TOM YHCJIe:

JICKIINH 34 34
J1a00paTOPHBIC 68 68
MIPAKTUYECKHE

1.2 KoHTpoJIbHO-CAaMOCTOsAITeIbHAsI padoTa 7 7
KypcoBasi paboTa/KypCOBOM MPOEKT
TEKYIIUH KOHTPOJIb, KOHCYJIbTAIIMU 110 JUCITUILIINHE 3 3
KOHTaKTHas paboTa Ha MPOMEXKYTOYHOM KOHTPOJIE ) 5
(’x3aMeHe)
pedepar, pacueTHO-Tpaduveckas pabora, KOHTPOIbHAs ) )
pabora
2. CamocTosiTeJibHas padoTa 107 107
1. camocTrosiTenbHas paboTa (CaMOCTOSTENBHOE H3yUeHUE
pa3zenoB, caMOIIOArOTOBKA, MOJATOTOBKA K J1a00OPaTOPHBIM U 62 62
MIPaKTUYECKUM 3aHATHUSM, KOJUJIOKBUYM H T.JI.)
2. KOHTPOJIb 45 45
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4.2. Coagepxanne TUCUMIIIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Taonuua 4 -Coodeprcanue oucyuniunvl, CHpyKmypuposaHHoe no memam

Buael yueoHoi padoTsl

IInannpyemsie
KonTakTHas
(KOHTpOJIMpYyeMBbIe) 6 ® e HaumenoBanue Peammsanus HaumeHoBaHue
abora a
pe3yJIbTAThI = = = HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
= Q .
OCBOCHHSI: n v |5 | 2o|58F AKTHBHBIX H I[pakTHyeckoi JIEKTPOHHOT O
auMEHOBAaHME Pa3/ieioB, TEM s ] S| = -
kox YK; OIIK; MK Pa3nenos, | BB § AR E‘ & Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
s || 5% N
M MHAUKATOPbI = = E £ 2|5 e 6 o0pa3oBareibHBIX | (TPYyA0eMKOCTH B | (TPY/10€MKOCTDH B
= ce| EE|l S .
JOCTHKEHUSI £ 18¢ 22| 3 = TexHOoI0ruii > yacax) L qacax)14
KOMIIeTeHIHii 5 | E & 58| 0=
M = = &
1 CEMECTP
Paznen 1 ArperatHple COCTOSIHHS BEIIECTBA U OCHOBHBIE 3aKOHBI XUMUH
Tema 1.1 ArperatHble cOCTOSIHUS HOJTOTOBKA K JICKIHAM
BelecTBa (TBEPOE, KUIKOE, Ta3000- 1.1 (Paspen 111, cr.
pasHoe, masmenHoe). Tpanchopmann ;22'1 2323)5 1; icsT 5- JEKIEI-0GBIACHEHHE C
5. CT.o-
arperaTHoro COCTOSIHHS IPH M3MEHEHHHU ) 5 ); 22 ( ) Y4aCTHYHBIM
TeMIieparypsl 1 naienuss. OcoOeHHOCTH npuBIeYeHrEM GOPMBI
aMOP(MHBIX ¥ KPUCTAINTMUECKHX TBEPIIBIX AucKyceun, 6ecensl
OIIK-1: tbas.
HOIIK-1.1 OCHOBHBIE 3aKOHBI XUMUH
VOTIK-1.2 06yueHIe Ha OCHOBE
HOIIK-1.3
JKCIIEPUMEHTA,
OIIK-2: I/ICCHCIIOBaTeJII)CKI/Iﬁ
NOIIK-2.4 JlaGopaTopnas pa6ora Ne 1.1
: . moaroToBka k JIP METO/I,
OmnpenencHue SKBUBAICHTHON MacChl 4 3
[3.1] ctp. 3-35 TEXHOJIOTUS
MeTania
BBIIIOJIHCHUSA
11a00paTOPHBIX 3aTaHHMA
B MaJIbIX Irpyriax
JladopaTopHasi padora Ne 1.2 06yueHNIe Ha OCHOBE
o noaroroska k JIP
OmnpenencHne SKBUBAICHTHON MacChl 4 3 [3.1] cp. 35-38 9KCIIEPUMEHTA,
KapOOHAaTa KaJIbITHsI B MCCIIEI0BATENBCKHIA
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Buael yueoHoi padoThl

IInannpyemsie
KonTakTHas
(KOHTpOJIMpYyeMbIe) 6 = o HaunmeHnoBanue Peanuzanus HanmeHoBaHue
abora )
pe3yabTaThl P = g HCIO0JIb3yeMbIX B paMKax pa3paéoTanHoro
=9 .
OCBOEHMSI: H @ % ol S T &E AKTMBHBIX U IpakTnyeckoi JIEKTPOHHOT O
anMEeHOBaHNe pa3aeJioB, TEM ] ] S| = -
ron VK; OIIK; K Pa3ieinos, = Z 5 § = 5 E‘ a Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& & o
M MHAUKATOPbI = =l £E| 5 = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= 25 EEl 2 e .
AOCTHKEHU S = Se 2 2 E = TexHopormii 2 yacax) 13 qacax)14
KOMIICTeH M = s a 25 O =
1107071 = = o
METO/I,
TCXHOJIOT U
BBITIOJIHCHUA
J1a00PaTOPHBIX 3aAaHUI
B MaJIbIX IrpyIriax
odopMIIeHHE OTYETOB
10 pe3yJibTaTam
JlaGopatopHnas pa6ora Ne 1.3 Craua 4 s 1a60PaTOPHBIX PaboT K
OJIJIOKBHYM
oruetoB. KontponsHas pabota [3.1] c1p.33-38, y
noaroroska k KP [3.1]
ctp.3-33
Boinonnenue
CamocrosiTesbHasi padoTa nmo nomamuux KP
ocBoeHuio 1 pa3nena: 4 [3.1] cTp. 24-33 (10
JOMAIIHAS KOHTPOJbHasi padoTa BBIOOPY
MIpenoaaBaTens)
Hroro no 1 pazneny 2 12 17
Pa3nen 2 XumMudeckasi TepMOJUHAMUKA
Tema 2.1 OCHOBHBIC HOJIOKEHUS, Jlexuusi-o0bsicHEHNE C
OIIK-1: 9JIEMEHTHI XUMUYECKON TePMOJHHAMHUKHA [OAIrOTOBKA K JCKIHAM HacTHIHBIM
NOIIK-1.1 2 2 1.2 (ct. 5-30); 2.1 (cr.8- | npuBneuennem dpopmbl
: 1 TETUIOBBIC APPEKTH XUMIUESCKIX
NOIIK-1.2 o 15) IIICKYCCHH, OeceIbl
peakuumii
NOIIK-1.3
OTIK-2: JlaGopaTopHuasn paGora Ne 2.1 0by1eHne Ha 0CHOBE
OKCIIECPUMCHTA.
HOIIK-2.4 Omnpenenenne TEMIOTH paCTBOPEHUS U MOATOTOBKA K JIP P -
4 4 HCCIIEI0BATENbCKUI
TEIUIOTHI ruApaTatuu. [IpruunHel [3.2] cTp. 40-42 veTon
>
MIPOSIBJICHUS TEIUIOBBIX 3(Q(HEKTOB U UX TeXHOTOIHS
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYeMbIE) . z = HaunmeHnoBanue Peanuzanus HanmeHnoBanue
Pe3yabTaThl E E o HCIIOJb3YEMBIX B paMKax paspaﬁoTannoro
OCBOCHMSI: ) % ol S T &E AKTHBHBIX H IpakTnyeckoi J1eKTPOHHOI0
xon YK; OIIK; IK HaunMeHoBaHue pa3aesioB, TeM = = s § ?i E E 6« Bua CPC MHTEPAKTHBHBIX OO Kkypea
M MHAUKATOPbI 5 E é E E § = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
JOCTH/KEHUS % é’ m§ < E 5 l§ = TexHOI0ruii > Jacax) L qacax)M
KOMIIETeHIIHii = ,g = E“ 3 © =
CBSI3b C SHEPTHEN KPUCTAILTUYECKON BBITIOJIHCHUSI
PELIETKH U SHEPTUEN ruapaTaly. n1aboPaTOPHBIX 3a/(aHHii
B MaJIBIX TpynIax
Tema 2.2 DuTponms. DHTpONIHITHAS
nuarpamma. CBsi3b TEPMOJUHAMUUECKUX
[apamMeTpoB C HallpaBJICHUEM MOJTOTOBKA K JIEKIHAM MonenupoBanue
XUMHYECKHUX PEaKIUid, pabounmMu 2 4 3 1.2 (ct. 5-30); 2.1 MIPOM3BOACTBEHHBIX
TEMIIEpATYPAMH XMMHYECKHX IIPOLIECCOB (ct.8-15) POLIECCOB U CHTYALHH
1 (a30BBIME IIepexoiaMu. Pemenue
3a/1a4 1o pasnaemny 2
oOyuyeHne Ha OCHOBE
OKCOEPUMEHTA,
HCCIIEeI0BATENbCKUHI
JlaGopaTopnas paGota Ne 2.2 4 4 noaroroska k JIP MeTo,
Omnpenenenue TEIIOTH HEUTPATU3alUU [3.2] ctp. 43-44 TEXHOJIOTHSI
BBIIIOJIHCHH A
11a00paTOPHBIX 3aTaHIH
B MaJIBIX IPyIIIax
o(opMIICHHE OTYETOB
10 pe3yJibTaTaM
JlaGopatopnas pa6ora Ne 2.3 Craua 4 4 7ab0paToOpHBIX paboT
otyetoB. KontponpHas padora [3.2] cTp.40-44,
noaroroBka kK KP [3.3]
crp.3-9
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Buael yueoHoi padoThl

Tranupyewsie KonTakTHas
(KOHTpOJIMpYyeMbIe) o % m HaumenoBaHue Peaymsanus HaumenoBaHue
[
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax paspaﬁoTaﬂﬂoro
OCBOCHUS: W 9 % ol £ D) S s I AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
anMeHOBaHNeE Pa3/Ie/ioB, TEM ] = @
xox YK; OIIK; K Pasy ? = E_ - § = g E‘G U MHTEPAKTHBHBIX TMOJATOTOBKH Kypca
= = F 5 =
M HHIUKATOPBI § E- 2 z = E 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
S A o
JOCTUKEHUS % S8 % E 5 < TexXHOI0THii > qacax) 1 qacax)14
= = | €8 &g 02
KOMIIETeH M i = = o
Brimonnenne
CamocrosiTesbHast padoTa mo nomarnaux KP
OCBOEHMIO 2 pa3jeJa: 3 [3.3] ctp. 3-9 (1o
JOMAIIIHAS KOHTPOJIbHasA padoTa BBLIOOPY
TIPETIo1aBaTeNs)
Hroro no 2 pazgeny 4 16 20
Pa3nen 3 Kunetrnka XMMIYECKIX MPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKOW KHHETUKH. 3aKOH JIEHCTBHS
Macc ¥ DHEPTUs aKTUBAILIUU MTpoLecca TOATOTOBKA K€ JICKLIIM
' 2 1 1.2 (cr. 5-30); 2.1 (c1.8-
Pacnpenenenne Makcsenna. 15)
CraguitHocTh TipoIiecca.
MoneKyIsSIpHOCTh U TIOPSIOK PEAKIIHH.
OITK-1: Tema 3.2. XuMnueckoe paBHOBECHE.
HOTK-1.1 KoncranTsl paHoBecus K, u K. u cBsi3b
: MEXTy HUMH H HHITIIT He maTeJ'[Le IIOArOTOBKA K JICKIMIM MO,E[@JII/IpOBaHI/Ie
HOIIK-1.2 Y P ' 2 1 1.2 (ct. 5-30); 2.1 (cT.8- MIPOM3BOCTBEHHBIX
HOIIK-1.3 Brusane BHEITHUX (haKTOPOB HA CABHUT 15) HPOIIECCOB i CHTyamHii
OIIK-2: paBHOBecusl. TeopeTU4ecKuil BBIXOX
00yueHHE Ha OCHOBE
JlaGopaTopnas padora Ne 3.1 JKCIIEpHMEHTA
9
CKOpOCTB XUMHUYCCKUX peaKLII/If/'I. YICCHeHOBaTeHBCKI/II;'I
Xumuueckoe paBHoBecue. Binusinue 4 5 noaroroska k JIP METO/I,
TEMIIEPaTypbl HA CKOPOCTh XMMUUYECKON [3.4] ctp. 3-17, 33-37 TEXHOJIOTUS
peakuuu. Pacuer sHEpruu akTUBaLUU BBIITOJIHCHU A
HPOIIECCA 10 ONBITHBIM JaHHBIM. 1abOPATOPHBIX 3a/aHH
B MaJIbIX IpyIIax
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Buael yueoHoi padoThl

IInannpyemsie
KonTakTHas
(KOHTpOJIHpYyeEMbIe) 6 = o HaumenoBanme Peanuzanun HaunmenoBanme
abora )
pe3yJabTaThl P E E HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
=9 .
OCBOEHMSI: H 5 % ol S T &E AKTMBHBIX U IpakTnyeckoi JIEKTPOHHOT O
anMEeHOBaHNe pa3aeJioB, TEM ] < S| = o
ko YK; OTIK; TIK pasn > E B 5 § = 5 E‘ a Bun CPC HHTEPAKTHBHBIX HOArOTOBKH Kypca
& g o
M HHIUKATOPBI E = 2 E § 5 = 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
= 2o EE So% .
JIOCTHIKEHUST % S| % F Z < TexXHOI0THii > Jacax) L qacax)14
= = | €8 &g 02
KOMIIeTeHIHit = = o
Tema 3.3 Kartanutnueckue peakiuu.
MexaHu3MBbI BO3AEUCTBUS KaTaIN3aTO-
POB Ha CKOpPOCTh peakuu. [ oMOreHHbIi
1 TeTepOTeHHBIN KaTtanns3. JlocTonHCTBa
IIOArOTOBKA K JICKIHUIM
M HEJOCTAaTKU 3THX CIIOCOO0B KaTaiu3a.
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
ITosicHeHUsI HA OCHOBE KOHTAKTHOTO M 15)
HUTPO3HOTO CIIOCOOOB TIOTYYCHUS
cepHOM KUCIOTHI. CIOCOOBI MOBBIICHUS
BbIXOJ1a MPOAYKTa B KATATUTUYCCKUX
nporeccax. Karamutuueckue sjpl.
JlaGopaTopnas pa6ota Ne 3.2 Pemenue noaroroska k KP
3ama4 1o Teme 3. Caaua oT4EeTOB 8 3 [3.4] ctp. 3-17, [3.3]
KontponbHas pabora crp. 10-31
Brimonaenne
CamocrosiTesbHasi padoTa no nomarnanx KP
0CBOeHMIO 3 pa3aesa: 3 [3.4] ctp. 23-33 (mo
JIOMAIIHASA KOHTPOJIbHAasi padoTa BBIOOPY
IpernoaaBaTess)
Hroro no 3 pazneny 6 12 12
Pa3nen 4 PacTBOpEBI 2EKTPOIUTOB
OIIK-1: Tema 4.1 Busbl pacTBopoB u
HOIIK-1.1
JUCTIEPCHBIX CUCTEM. PacTBOpBI HOJATOTOBKA K JIEKIHAM
HOIIK-1.2
VIOMK-1.3 HERJIEKTPONNTOB. 3aKkoHHI Paysa. Ocmoc 5 2 1.2 (ct. 5-30); 2.1 (c1.8-
o 15
OITK-2: U OCMOTHYecKoe aaBiieHne. CBs3b )
HOIK-2.4 JTABJICHUS HACHIIIIEHHBIX MTAPOB C
TeMIepaTypaMu 3aMep3aHusl U KATICHHS
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIHpYyeEMbIe) . = 2 HaumenoBanme Peanuzanun HaunmenoBanme
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHUS: & % ol & o 3 & s AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
xon YK; OIIK; IK HaunMeHoBaHue pa3aesioB, TeM = = s § ?i E E 6« Bua CPC MHTEPAKTHBHBIX OO Kkypea
M HHIUKATOPBI 5 E é E E § = 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
JOCTH/KEHUS % é\g < E 5 l§ = TexHOI0ruii > Jacax) L qacaX)M
KOMIEeTeH Uil = ,g = E“ 3 © =
pactBopoB. [ToHATHE O TBEPABIX
pacTBopoB
06y‘{eHI/IC Ha OCHOBC
JlaGopaTopHas padora Ne 4.1 Crioco0bI JKCTICpUMEHTA, -
BBIPAKEHUS KOHIIEHTPAIIHH. HECICHOBATEILCIIH
IIpuroroBiieHue pacTBopa 3aJaHHOU 4 4 moarotoka i JIP Mero,
[3.1] ctp. 46-53 TEXHOJIOTUs
TIperroiaBaTeNIeM KOHIICHTPAIINH. —
Jlaboparopuas pabora 71a60PaTOPHBIX 3a[aHHit
B MaJIbIX IrpyIiiax
Tema 4.2 PacTBOpPEI 371€KTPOIIUTOB.
OCHOBHBIE XapaKTEPUCTUKH
AJIEKTPOJIUTOB: CTETICHB AUCCOUAIINN 1 HOArOTOBKA K JIEKIHAM
KOHCTaHTa nucconmanmu. [lousarue 00 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
AKTHBHOCTH U Kod(unmente 15)
aktuBHOCTH. pH cpexnsl. KoHncTtanTa
BOJIBL.
o0y4eHre Ha OCHOBE
OKCOEPUMEHTA,
JlaGopaTopHas paGoTa Ne 4.2 HCCITeI0BaTeNbCKHiA
JlabopatopHast paboTa paBHOBECHS B : 4 noaroroska k JIP MeTo,
pacTBopax 3JeKTpOIUTOB. Pemienue [3.5] ctp. 26-32 TEXHOJIOTUS
3a1a4y BBITTOJTHCHUS
11a00PaTOPHBIX 3aTaHIH
B MaJIBIX IPyIIIax
Tema 4.3 ['eTeporeHHoe paBHOBECHUE B 5 ) MOJITOTOBKA K JIEKIUSAM
pacTBOpax 2JIE€KTPOJIUTOB. 1.2 (ct. 5-30); 2.1 (cT.8-
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Buael yueoHoi padoThl

Tranupyewsie KonTakTHas
(KOHTpOJIHpYyeEMbIe) . = 2 HaumenoBanme Peanuzanun HaunmenoBanme
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHUS: & % ol & o 3 & s AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
xon YK; OIIK; IK HaunMeHoBaHue pa3aesioB, TeM = = s § ?i E E 6« Bua CPC MHTEPAKTHBHBIX OO Kkypea
M HHIUKATOPBI 5 E é E E § = 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
JOCTH/KEHUS % é'mg < E 5 l§ = TexHOI0ruii > Jacax) L qacax)M

KOMIIeTeHHii S |2/ g8 =

PacTBOPHMOCTD U MPOU3BEICHHE 15)

pacTBopuMOCTH. MeETOAbI CMEIIEeHHs

paBHOBECHi B HACHIIIEHHBIX PacTBOpax.

Tema 4.4 ['unponus coneil. Peakuus

cpelbl pu ruaponuse coneil. CreneHp

THJIPOJIM3a U KOHCTaHTa TUAPOJIH3A. HOArOTOBKA K JIEKLIMAM

CriocoOBI cZIBUra paBHOBECHS MPH 2 2 1.2 (ct. 5-30); 2.1 (cT.8-

rugposunse coneil. OnpeneneHue 15)

KOHCTAHT THAPOJIK3a Yepe3 CTCICHH

JVICCOIMAITUH COJIEH 1 KOHCTAaHTY BOABI.

Tema 4.5 OkuCITUTENBHO-

BOCCTaHOBHTEIIEHBIC PEAKITUH. TOATOTOBKA K JCIKLIIM

. 2 3 1.2 (ct. 5-30); 2.1 (cT.8-
3HAKOMCTBO C TUTIAMH ITHX PEAKIHA U 15)
crioco0amMul ypaBHUBAHHS.
O6y'-IeHI/Ie Ha OCHOBC
OKCOEPUMCEHTA,

JladopaTopHas padora Ne 4.3 HICCIIEI0BATEbCKHA

JlaboparopHas padoTa « OKHCIUTEIBHO- 5 3 noaroroska k JIP METOJI,

BOCCTaHOBHTEJIbHBIC PEAKIIHI. [3.6] ctp. 3-35 TEXHOJIOTHSI

PCHIQHI/IC 3a/1a4 BBIITOJIHCHU A

1mabopaTOPHBIX 3aTaHUH
B MaJIbIX rpynnax

JlaGopatopHas pa6ora Ne 4.4 Pemenue

3ana4 no Teme 4. Craya oT4eTOB 6 3 1[130 H71iOT0BI;a f 4KP KostokBuym

KonrponbHas pabora e
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Buael yueoHoi padoThl

Tlnanupyevie KonTakTHas
(KOHTpOJIMpYyeMbIe) o z 2 HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yabTaThI 3 3 = & g HCI0JIb3yeMBbIX B paMKax 5 pa3padoTaHHOro
OCBOEHHS: HaumenoBatHe pasieios, Tem ) E o £g § g;i 5 Bun CPC AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
koa YK; OIIK; ITK - & : 2 ;: E50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
M MHAUKATOPbI E E_ é E = § E @ o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
MOCTHKECHUSA = Se § E 5 = TeXHOJIOTHii ' > qacax) e qacax)14
KOMIIeTeHIIHi = S & é“ S O =
BBIIIOJIHCHHUEC
CamocrosiTesbHast padoTa mo nomamuux KP
O0CBOEHMIO 4 pa3jesa: 2 [3.7] ctp. 2-14 (0
JOMAIIHAS KOHTPOJIbHasA padoTa BBLIOOPY
TIPETIo1aBaTeNs)
Hroro no 4 pa3neay 10 14 27
Pazneu 5 Onexrpoxumust. Kopposust n 3ammra MeTauion
Tema 5.1 XuMudeckue UCTOUHUKHU TOKA MopenupoBanue
(TaNbBaHUYECKHUE 3JICMEHTEHI, IIPOU3BOACTBCHHBIX
aKKyMYJISTOPBI, TOIIMBHBIE 3JIEMEHTHI ) 5 5 TEHE:EO;E%; ;efléffhg TPOLECCOB H CHTYALHi
u npuHIMIE UX padorsl. D/1C n 15)
AIEKTPUUYECKAsi EMKOCTh XMMUYECKHUX
HCTOYHHUKOB TOKaA.
OITK-1: Tema 5.2 DnexkTponHbIil MOTEHIUAT U
MOIIK-1.1 MIPUYUHBI €70 BOSHUKHOBEHHUS.
HOIIK-1.2 BoznopoaHslii 31EKTpOI ¥ OIpeAETIeHUE C
HOIIK-1.3 €ro TIOMOIIIBIO CTAHAAPTHEIX IOJrOTOBKA K JICKITHSM
OIIK-2: MOTEHLMAJIOB METAJUIOB. Psif 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
HOIIK-2.4 HaNpsSKEHUH METaJJIOB U OKUCIUTENIbHO- 15)
BOCCTAHOBUTEJIBHBIX PEAKIIHA.
Ypasuenue Hepucra. PazHoBUIHOCTH
3JIEKTPOAOB.
JlaGopaTopnas padora Ne 5.1 o0y4eHHe Ha OCHOBE
«["anpBaHUYECKUE AIEMEHTHDY, 6 4 noaroroska k JIP 9KCIICPUMEHTA, 3
«DIEKTPOIIN3 C PACTBOPUMBIMU U [3.8] cTp. 36-48 HCCIEN0BATEIECKUI
METOJ,

HEPACTBOPUMBIMU aHOJAAMMI. Pemenne
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Buael yueoHoi padoThl

IInannpyemsie Konraxrnas
(KOHTpOJIMpYyeMbIe) o z 2 HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yabTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOEHHS: © % ol S T &E AKTHBHBIX H IIpakTnyeckoi JIEKTPOHHOT O
xon YK; OIIK; IK HaunMeHoBaHue pa3aesioB, TeM = = s § ?i E E 6« Bua CPC MHTEPAKTHBHBIX OO Kkypea
M MHAUKATOPbI § §- g E E § E @ o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
JOCTH/KEHUS < S < E 5 = TexHOI0ruii > Jacax) L qacaX)M
KOMIIeTEH i = S & é“ S O =
3a[1a4 10 ONPEICIICHHUIO 3IEKTPOIHBIX TEXHOJIOTHSI
noreHunanoB U DJ]C raapBaHHYECKUX BBITIOJIHCHUS
3IEMEHTOB. 1mabopaTOPHBIX 3aTaHUH
B MaJIbIX rpynnax
Tema 5.3 DnexTponu3 paciiaBoB U MOATOTOBKA K JIEKIUAM
BOJIHBIX PaCTBOPOB C PAaCTBOPUMBIMU U 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
UHEPTHBIMH 3JIEKTPOAMHU 15)
Tema 5.4 3axonnl Dapanes.
Hanpsbxenne pasznoxenus. Beixon o
ToKy. [lepeHanpspkeHne MEeKTPOIHBIX HOATOTOBKA K JICKLIAM
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
mporeccoB. Pemenne 3amad ¢ 15)
HCTIOJIBh30BaHNEM 3akoHa Dapazes mpu
AJIEKTPOJIHM3€E BOJHBIX PACTBOPOB.
IIOAr0OTOBKA K JICKIIUAM
Tema 5.5 OcHOBHBIE BHIBI 1<0ppo3v141/1. 1 ) 1.2H(CT. 5.30): 2.1 (cr.8-
Tunbel KOPPO3UOHHBIX pa3pyIIEHUI 15)
Tema 5.6 Xumuueckuii u Monennposanue
ANEKTPOXUMUYECKUN MEXaHU3MBI IIPOM3BOJCTBEHHBIX
KOppO3UH MeTaJuIoB. [IprHunHEL TPOLIECCOB  CHTYaLlH
BO3HMKHOBEHHUS rajlbBaHONap U TOATOTOBKA K JICIKIIHAM
3 3 1.2 (ct. 5-30); 2.1 (cT.8-
BO3MOXHOCTh YCTPaHEHUS] HEKOTOPBIX 15)
u3 Hux. Kopposus ¢ BonopoaHoi u
KHUCJIOPOJHOM fenossipuzanueit. MeTtonbl
3aIUTHl METAJUIOB OT KOPPO3UHU
JlaGopaTopnas pa6ora Ne 5.2 Pemenune 8 ) noaroroska k KP
3aja4 1mo TeMe 5. Cgada oT4eTOB [3.8] ctp. 3-36

19




Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) 6 = o HaumenoBaHue Peaymsanus HaumeHoBaHue
abora
pe3yabTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOCHMSI: H ) % ol S T &E AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
aNMEHOBaHHE Pa3/1eja0B, TEM ] ] S| = -
koa YK; OIIK; MK Pa3ieinos, = Z 5 § = 5 E‘ a Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& & o
M MHAUKATOPbI = =l £E| 5 = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= [T = € o -
JAOCTHKEHUS % S| % F Z < = TexHOI0ruii > yacax) 13 qacax)14
o = | €8 &g 02
KOMIIeTeHI U = = o
KoHnTponbsHas pabora
Boinonnenue
CamocrosiTesbHast paboTa no nomamuux KP
OCBOEHMIO 5 pa3aea: 3 [3.8] ctp.3-36 (10
JOMAILHAS KOHTPOJIbHas padoTa BBIOODY
Ipero1aBaTes)
Hroro no 5 pazaneny 12 14 22
HUTOI'O 3A CEMECTP 34 | 68 62
HUTOI'O no aucuunjanxe 34 | 68 62
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALMS 110 U'TOI'AM OCBOEHUSA AUCHUIIVINHBI.

Texymias attecranusi CTyIACHTOB MPOU3BOAUTCS B JAMCKPETHBIC BPEMEHHBIC MHTEPBAIIBI
JICKTOPOM H Hpe€rnoaaBaTciicM, BCAYIIMMU na60paT0pHHe 3aHATUA 1[I0 JUCHUIIJIMHE B
CIenyomux Gpopmax:

= BBIIIOJIHCHHE I'PYIIIOBBIX SajlaHI/II\/’I B MAJIBIX I'pyIIiax Ha .]'Ia60paTOpHI)IX 3aHATUAX,

- TECTUPOBAHUE TI0 TEMaM JIEKIIMOHHBIX 3aHSTHII;

- CEMUHaPbI/KOJNIOKBUYMBI Ha JIa0OPATOPHBIX 3aHATHUSX;

- pelIeHrne KOHTPOJIbHBIX 3a/1a4.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MJIH HMHbIe MATEPHAJIbI, HeOOXOAUMbIE IJIs
OLIEHKHU 3HAHUI, YMEHNH ¥ HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH

Bonpocel, uHAMBHIyaJdbHBIE 3aJaHUS M 3aJa4d IPEJICTaBICHbl B METOAMYECKUX
yKa3aHUX K JJabopaTopHbIM 3aHATHAM [3.1 — 3.9], npencTaBieHHbIX B 11. 6.3.

5.2. Onucanue nokaszaresjeil U KpUTepHeB KOHTPOJISA YCIIeBAEMOCTH, ONMCAHUE IIKAJ
OLlEHUBAHUS

Jlyist OlleHKM 3HaHWH, YMEHUH, HABBIKOB M (POPMUPOBAHUS KOMITETCHIIUU TIO JUCUIUTUINHE
JUI TEKYILEro KOHTpOJsi B ceMecTpe (mepBas W BTOpask KOHTPOJbHAs Helens) MpUMEHseTCs
0a/VIbHO-PEHTHHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI U OLIEHKM YCIEBAaeMOCTHU
CTYJICHTOB.

Taonuuya 5 — bannvno-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OlleHHBAHMS
41-50 Otan4HO
31-40 Xopowo
21-30 Y 10BIETBOPUTEILHO
0-20 HeynosnerBopurensHo

[Ipy nmpomexyTOYHOM KOHTpPOJE (9K3aMEH) yCIEBAEMOCTb CTYJIEHTOB OLIEHUBAETCS IO
YeTbIpex0aIbHON cucTeMe: «OTJIUYHOY, «XOpOLIO», «YJOBJIETBOPUTEIILHOY,
«HEYAOBJIETBOPUTEIILHO.

OTnuyHO «5» — MaH TOJIHBIM, Pa3BEPHYTHIM OTBET HA MOCTABJIEHHBIM BOINPOC, MOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 O0OBEKTEe, JI0KA3aTeNIbHO PACKPBITHI OCHOBHBIC
MOJIOKEHUSI  TEMbI; B  OTBETE  MPOCIEKHUBACTCS  4YETKas  CTPYKTypa, JIOTMYecKas
[IOCJIEIOBATEIbHOCTb, OTpa)Xalollas CYIIHOCTb PAaCKPbIBAEMBIX IIOHATHH, TEOpPUM, SIBICHHM.
3Hanue 00 0OBEKTE JAEMOHCTpUPYETCS Ha (OHE MOHUMAHHS €r0 B CHCTEME JTaHHOW HAyKd U
MEXIUCLHUIUIMHAPHBIX CBs3ed. OTBET M3JI0XKEH JINTEPATYPHBIM SI3bIKOM B TEPMUHAX HAyKH,
MoKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIPOCHI.

Xopomo «4» — naH MOJHBIN, pa3BEPHYTHIA OTBET Ha MOCTABJIEHHBIM BOIIPOC, MOKAa3aHO
YMEHUE BBIIEIUTh CYIIECTBEHHbIE M HECYLIECTBEHHbBIE NPU3HAKHU, NPUYUHHO-CIIEICTBEHHBIC
cBsa3u. OTBET 4YETKO CTPYKTYpUpPOBaH, JIOTMYEH, M3JI0KEH B TepMuUHaX Hayku. OnHaKo
JIOTIYIIEHbl HE3HAUUTENbHbIE OMIMOKH WM HEJOYEeThl, UCIPABICHHBIE CTYIEHTOM C IOMOIIBIO
«HABOJAIIMX» BONPOCOB. 3ajaya pelleHa WIM MOJIHOCTBIO, WM AOIYIIEHbl HE3HAUUTEIbHBIC
HEJI0YEThI, UCIIPABIICHHBIE CTYIEHTOM B X0JI€ OTBETA;

VY A0BIETBOPUTENBHO «3» — JaH HENOJHBIM OTBET, JIOTMKA M IOCJIEA0BATEIbHOCTh
U3JI0’KEHUSI UMEIOT CYLIECTBEHHbIE HapyleHus. JlomyiieHbl rpyOble OIMOKY NMPU OMpPEeeIeHUN
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CYHIHOCTHU paCKPbIBACMbIX HOHﬂTHﬁ, TCOprI, HBJ’IGHHﬁ, BCJICACTBUC HCIIOHMMAaHUA CTYACHTOM UX
CYHmCCTBCHHBIX W HECYHMICCTBCHHBIX IIPU3HAKOB H cBs3ell. B oTBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbeITh KOHKpPETHBIC NPOSBICHHUS OOOOIICHHBIX 3HAHWW HE MOKa3aHo. PedeBoe
odopmiteHre TpeOyeT MOMPABOK, KOPPEKITHH.

HeynoBnerBoputensHo «2» — CTyACHT AEMOHCTPHUPYET HE3HAHHWE TEOPETHUECKUX OCHOB
npeaMeTa, HE YMECT A€JIaTbh apryMCHTUPOBAHHBIC BEIBOJbBI U IMTPUBOJUTE IPHUMEPLI, ITIOKA3bIBACT
cmaboe BiaJieHne MOHOJOTHYECKON pedblo, HE BIIaJIeeT TEPMUHOIIOTHUEH, MTPOSBIISET OTCYTCTBUE
JIOTUYHOCTH W TIOCJICIOBATCIIbHOCTH H3JIOKCHHS, JIeIaeT OINMOKH, KOTOpPhIE HE MOXKET
UCTIPABUTD, AaKe IPU KOPPEKIIMH MperoaBaTesieM, OTKa3bIBa€TCs OTBEUATh Ha 3aHATHH.
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Tabauya 6 —Kpumepuu ouenusanusn pezyibmama 00y4eHus no OUCUYUNIUHE U WIKAIA OUCHUBAHUS

Kon n
HAHMEHOBaHMeE
KOMIIeTeHIIHH

Koa n HanmMeHOBaHHe
HHANKATOPA T0CTUKEHUSI
KOMIIeTCHIINH

Kputepun oneHnBanus pe3yabTaToB 00y4eHUs!

Orenka
b OneHka OneHka OneHka
«HEy/10BJIETBOPUTEJIbHO
N «YJOBJIETBOPHUTEIBHOY / «XOopouio» / «OTJIHNYIHO» /
/ «He 3a9TEHOD «3a4TEHO» «3a4TEHO» «3a4TEHO»
0-59% 60-74% 75-89% 90-100%
- 0

OT max peUTUHTOBOM
OLIGHKU KOHTPOJISI

OT max peUTUHTOBOM
OIICHKU KOHTPOJIS

OT max peUTUHTOBOM
OIICHKU KOHTPOJIS

OT Mmax peUTHUHTOBOM
OIICHKU KOHTPOJIS

OIIK-1. Criocoben
U3y4aTh,
aHATU3UPOBATh,
HCIIOJIB30BaTh
MEXaHHU3MBI
XHUMHAYECKUX
peaxiui,
MPOUCXOISAIINX B
TEXHOJIOTHYECKUX
npoueccax u
OKPY’KaloLIEM MUpE,
OCHOBBIBasICh Ha
3HaHUSAX O CTPOCHUU
BEIIIECTBA, MPUPOIEC
XUMHYECKOH CBS3H U
CBOIiCcTBax
Pa3IUYHbBIX KJIACCOB
XHUMHAYECKUX
3JIEMEHTOB,
COCTMHCHUM,
BEIIECTB H
MaTepuagoB

HOIIK-1.1 Uzyuaem
MEXAHUIMbL XUMUYCCKUX
Peaxyuii, OCHOBbIBASCH HA
BHAHUSX O CIPOEHUU
seuecmaa, npupooe
XUMUYECKOU CEA3U U
CBOLUCMBAX PA3IUYHBIX
KIACCO8 XUMUYECKUX
2J1eMeHmos, coeOUHeHUl,
sewecme U Mamepuaios

He Brnageer ocHoBamMu Teopuu
(yH/IaMEHTAIBHBIX 3aKOHOB XUMHH B
06J1acTu 3aKOHOMEPHOCTEHt
MPOTEKaHUS PUIMKO-XUMHUUECKUX
MPOLIECCOB; HE CIIOCOOCH BBIOHSTh
OCHOBHbBIE XUMHYECKHUE ONEPALIUH;
OIPEENATh TEPMOAUHAMHYECKUE
XapaKTePUCTUKN XUMHUECKUX
peakuuii 1 paBHOBECHBIE
KOHLIEHTPAIMHU BEIIECTB;

HE MOXKET IPOrHO3UPOBATh BIUSHUE
pa3IMYHBIX ()aKTOPOB HA PaBHOBECHE
B XUMHYECKUX PEAKLIMSIX;

HE MOXET ONpeIesITh
HaIpaBJIeHHOCTb ITpoLecca B
3aJJaHHbBIX HAYAJIbHBIX YCIOBHAX; HE
BJIa/IeeT HaBBIKAMU NTPHUMEHECHHUS
6a30BBIX 3HAHUU NTPU PEILICHHU
XUMHUYECKHX 3a1a4

YacTH4HO BIIafieeT OCHOBAMHU TEOPHHU
(hyHIaMEHTAIBHEIX 3aKOHOB XUMHH B
obacTy 3aKOHOMEPHOCTEH
MPOTEKaHUs (PUUKO-XUMHYECKHX
MPOLIECCOB; YACTHYHO CIIOCOOCH
BBITIOJIHATH OCHOBHBIE XMMHYECKUE
omepalyy; onpeensiTh
TEPMOIMHAMUYCCKUE
XapaKTEPUCTHKY XUMUYECKHX
peaKLuii ¥ paBHOBECHBIE
KOHIICHTPAI[HH BEIICCTB;

HE MOXKET IIPOTHO3UPOBATH BIIMSHHE
Pa3IUYHBIX (AKTOPOB HA PABHOBECHE
B XMMHYECKUX PEAKIHUSIX;
MIOBEPXHOCTHO MOXKET ONPENEISITH
HaIpaBICHHOCTb IPOLIECCa B
3a/IaHHBIX HAYaJIbHBIX YCIOBHSX; HE
BIIaJieeT HABBIKAMH IIPUMEHEHHUS
6a30BbIX 3HAHHI IPU PELICHUH
XMMHYECKUX 33134

Bunageer ocHoBamu Teopun
(yHIaMEHTAIBHBIX 3aKOHOB XHMHUH B
obacTH 3aKOHOMEpPHOCTEN
MPOTeKaHUs PUUKO-XUMHYECKHX
IPOIIECCOB; XOPOIIO CHOCOOEH
BBITIOJIHATH OCHOBHBIE XUMHYECKUE
oIeparyy; OpeeiTh
TePMOJUHAMHIECKUE
XapaKTEPUCTHKI XUMUYECKIX
peaKLuii 1 paBHOBECHBIE
KOHIICHTPAIlUH BEIIECTB;
XOPOIIO MOXET IIPOTHO3UPOBAThH
BIIMSIHUE PA3JIMYHbIX (PAKTOPOB Ha
PaBHOBECHE B XMMHYECKHX PEaKIIUIX;
YMEJIO MOJKET OINPENIENATh
HAaIpaBJIeHHOCTH IIPOIECCa B
3a7aHHBIX HAYaIbHBIX YCIOBHSX;
XOPOILO BiajeeT HaBbIKaMU
HPUMEHEHHs 0a30BbIX 3HAHUIT IPU
PCIICHUN XUMHYECKHX 3329

OTIIMYHO BIIaieeT OCHOBAMH TEOPHHI
(yHIaMCHTAIBHBIX 3aKOHOB XUMHH B
obacTn 3aKOHOMEpPHOCTEH
MPOTeKaHUs PUSUKO-XUMHYCCKHX
[POLIECCOB; YBEPEHHO CIIOCOOCH
BBITIOJIHATH OCHOBHBIE XUMHYECKUE
oHepalyy; ONpeeNsITh
TEPMOJUHAMUYECKUC
XapaKTEPUCTHKI XUMUAYECKIX
peaKLuii 1 paBHOBECHBIE
KOHIICHTPAI[MH BEIIECTB,;
OTJITHYHO MOXXET IPOrHO3UPOBATH
BIIMSHUC PA3UYHBIX (paKTOPOB HA
paBHOBECHE B XUMHYCCKHX PEAKIHSX;
YCIEIIHO MOXXET OIPEeNeIsITh
HaIpaBJICHHOCTb MPOLIECCa B
3a/ITaHHBIX HAYaJIbHBIX YCIOBHSIX;
OTJIMYHO BIIaJIeeT HaBbIKaMU
HPUMEHEHHs 0A30BbIX 3HAHUIT IPU
PELICHNH XMMUYECKUX 33/1a4

HOIIK-1.2. Ananusupyem
MEXAHUZMbL XUMULECKUX
peakyuil, npouUcxo0suux 6
MEXHON02UHECKUX NPOYECCAX U
OKpYJICalouem mupe

He 3HaeT 0OCHOBBI XMMUY€ECKO
TEPMOJMHAMHKH; METO/IBI OMHCAHUS
XUMHYECKAX PABHOBECHIT B
PacTBOpax JNEKTPOIHUTOB;
THIPOJIN3a COJIEH; OCHOBBI
XMMHUYECKOM KUHETHKU;
OKHCIIUTEILHO-BOCCTAHOBHUTEILHBIE
peaKIum; CTPOSHHE H CBOHCTBA
KOMIUIEKCHBIX COEINHEHMIA; HE
yMeeT IPOBOAUTh
TEPMOANHAMUYECKUE PACUETBI,
pacueTsl MO OTPEICICHIIO
CKOPOCTH PEaKIH, PABHOBECHOU
KOHIIEHTPALMHX BEIIECTBA, IIepecueT
KOHIICHTPAIIUH, KOHCTAHTBI
THJIPOJIN3a, PACTBOPHUMOCTH
TPYAHOPACTBOPHMBIX COCIIMHEHHUI;

YacTHYHO 3HAET OCHOBBI
XUMHYECKOI TePMOANHAMUKH;
METO/IbI OIUCAHUS XUMHIECKUX
paBHOBECHH B pacTBOpax
3JIEKTPOJIUTOB; THAPOJIN3a CONICH;
OCHOBBI XHMHUYECKOH KHHCTHKH;
OKHCIIHTEIEHO-BOCCTAHOBUTEIBHBIC
peakIMH; CTPOCHHE U CBOHCTBA
KOMIUICKCHBIX COCAMHCHHUIT;
YaCTUYHO yMeeT IPOBOJUTH
TEPMOIMHAMUYECKUE PACUCTHI,
PAcYETHI [0 ONPEACICHUIO
CKOPOCTH peaKIiH, PABHOBECHOM
KOHI[EHTpALIMH BEIECTBA, IepecyeT
KOHLICHTPALHH, KOHCTAHTBI
THAPOJIH3a, PACTBOPHMOCTH
TPYIHOPACTBOPUMbIX COCIHHCHUI;

XOpOIIO 3HAET OCHOBBI XMMUUECKOH
TepMOJMHAMUKH; METO/IbI OITHCAHHS
XHMHYECKUX PaBHOBECHIT B
PacTBOpax 3JIEKTPOJIHTOB;
TU/APOJIN3A COJICH; OCHOBBI
XUMHYECKOW KMHETHKY;
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE
peakIuH; CTPOSHHE U CBOICTBA
KOMILIEKCHBIX COCAUHEHUI;
XOPOLIO YMEET NPOBOJUTh
TepMOJMHAMUYECKUE PACUETHI,
pacueTsl IO ONPeIeIICHHIO
CKOPOCTHU PEaKLH, PABHOBECHOM
KOHIIEHTPALlUK BEILECTBa, IepecyeT
KOHIIEHTPAIlH, KOHCTAHTHI
THAPOJIH3a, PACTBOPHMOCTH
TPYAHOPACTBOPHMBIX COSTHHEHUH;

OTJIUYHO 3HACT OCHOBBI
XUMHAYECKON TePMOANHAMUKH;
METO/IBI OIMCAHUS XUMHYECKUX
paBHOBECHI B pacTBOpax
9NIEKTPOJIUTOB; THAPOIIH3A COJIEH;
OCHOBBI XUMHY€ECKON KMHETUKH;
OKHUCIIUTETBHO-BOCCTAHOBUTEIILHBIE
peaKIum; CTPOCHHE U CBOMCTBA
KOMIUIEKCHBIX COEINHEHHIA;
YBEPEHHO yMEeT IIPOBOJUTH
TEPMOMHAMHIECKUE PACUETEI,
pacUeThl MO OTPe/IeICHHIO
CKOPOCTH PEaKIM1, PABHOBECHOMN
KOHIICHTPALIUH BEIIECTBA, IIEPECcYeT
KOHIICHTPAINH, KOHCTAHTHI
THPOJIN3a, PACTBOPUMOCTH
TPYAHOPACTBOPHMBIX COCJIMHEHHI;
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Kon u
HaNMMeHOBaHHe
KOMIIETEH U

KO}I H HAMMCHOBAaHUEC
HHAUKATOpA TOCTUKCHUSA
KOMIICTCHIIUUA

Kpurtepun oueHuBanus pe3yabTaToB 00y4eHHs

OneHka
Orenka Orenka Onenka
«HEY/JI0BJIETBOPHUTEILHO
N «YAOBJIETBOPHUTEIHHOY / «xopomuio» / «OTJIHYHO» /
/ «He 3a9TCHOY «3aYTEHO» «3aYTEHO) «3aYTEHO»
0-59% 60-74% 75-89% 90-100%
- 0

OT max peUTUHIOBOM
OLICHKU KOHTPOJIS

OT max peHTHHTOBOU
OLIEHKH KOHTPOJIS

OT max peHTHHTOBOH
OLIEHKH KOHTPOJIS

OT max PeHTUHTOBOU
OLIEHKH KOHTPOJIS

HE MOXET COCTaBJIATh U YPAaBHUBATh
OKHCJIUTEILHO-BOCCTAHOBHUTEILHBIE
peakuu;
no0upaTh HeOOXOAUMBIE
KOMIIOHEHTBI ¥ YCIIOBHS VIS
MPOBECHHS PA3IUYHbIX THIIOB
XHUMHYECKHUX PeaKInii;
TePMOJUHAMHYECKHE
XapaKTePHUCTUKH XUMHUYCCKHX
peaKIuii; He BllaJiceT HaBbIKaMU
HHTEpIIPeTaliH PaCCIUTAHHBIX
3HAYCHHH TEPMOANHAMUYCCKUX
(yHKIMI 1 HAa MX OCHOBE;

HE MOJKET POrHO3MPOBATh
BO3MOXKHOCTD OCYILIECTBICHUS H
HaInpaBJIeHHE POTEKaHUs
XHMHYECKUX NPOLECCOB;

HE BIIa[ICeT HaBBIKAMH IPUMEHEHHUS
TIOJTy9IEHHBIX 3HAHUN HA TIPAKTHKE
IIPH aHAJIM3€ XUMUYECKUX SIBICHUN 1
PELICHUH PacUYeTHBIX U
IKCIIEPUMEHTATBHBIX 337144

JIOITyCKaeT OMUOKH IpH
COCTaBJICHHH M YPaBHUBAHHU
OKHCITHTEIbHO-BOCCTAHOBHUTEIBHBIC
PpeaxIu;

c omuOKaMu noadupaer
HE0OXOAUMBIC KOMIIOHEHTHI 1
YCIIOBHS TSl IPOBE/ICHUS
Pa3JIMYHBIX TUIIOB XUMHYECKHX
peaxIuit; TepMOIMHAMUYECKUE
XapaKTEPHCTHKU XUMHUYCCKHX
peaKLuii; YaCTHYHO BIaieeT
HaBBIKAMHU HHTEPIIPETALINH
PacCYNTAHHBIX 3HAYCHMUI
TEPMOJMHAMUYECKUX (DYHKIHUI U Ha
HX OCHOBE;
4aCTHYHO MOXKET IPOTHO3HPOBATh
BO3MOXHOCTb OCYIL[CCTBICHHUS 1
HaIpaBICHNE IPOTEKAHUS
XUMHYECKUX IIPOLECCOB;
cnabo BiajieeT HaBBIKAMU
MIPUMEHEHHS MOJTyYCHHBIX 3HAHUI
Ha MIPaKTHKE IIPU aHAJIN3e
XUMHYECKHUX SIBJICHUN U PELICHUN
PacUETHBIX M 3KCIIEPUMEHTAIbHbIX
33184

JIOITyCKaeT OMUOKH IpH
COCTaBJICHUH M YPaBHUBAaHUU
OKHCITHTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKIuy;

c omuOKaMu noadupaer
HEOOXOAUMBIC KOMIIOHEHTHI 1
YCIOBHSL JULSt TIPOBEICHUS
PA3IHYHBIX THIIOB XUMHYECKUX
peaxIuil; TepMOAHHAMUYECKUE
XapaKTEPUCTHKH XUMHYECKUX
PpeaKIif; YaCTHYHO BlIaJieeT
HaBbIKAMH HHTEPIIPETALINH
PacCYMTAHHBIX 3HAYCHMIH
TePMOAMHAMHYECKHX (YHKIMH U Ha
UX OCHOBE;

YMEJIO MOXET MPOTHO3UPOBATh
BO3MOXHOCTb OCYIIIECTBICHHUS H
HaIpaBICHUE IPOTEKAHUS
XUMHYECKHUX IIPOLECCOB;
XOpOIIIO BJIAJICET HABBIKAMU
HPUMEHEHHS [OIyYCHHbBIX 3HAHUH Ha
[PAKTUKE MPH aHAIH3E XUMHICCKUX
SIBICHHIT M PELICHUH PACUCTHBIX U
9KCIEPUMEHTAIBHBIX 334

YBEPEHHO COCTaBsIIET U ypaBHUBACT
OKHCIIHTEIbHO-BOCCTAHOBUTEIIBLHBIE
peakiuu;

YCIIEIIHO Mo0MpaeT He0OX0AUMBbIE
KOMITOHEHTHI M YCIIOBHS ISt
MIPOBEICHHS PA3INYHBIX TUIIOB
XMMHYECKUX PEaKIluii;
TePMOJMHAMHYCCKUE
XapaKTEPUCTUKH XUMUYECKHX
peaKnuii; OTINYHO BlIaJeeT
HaBBIKaMH UHTEPIPETaLIN
pacCUMTaHHBIX 3HAYCHUI
TEPMOJMHAMUYECKUX DYHKIHMI U Ha
HX OCHOBE;

YCIIEIIHO MOET NMPOTHO3UPOBATh
BO3MOXKHOCTb OCYIECTBIICHUS U
HaIpaBJIeHHE IPOTEKaHUs
XMMHYECKUX TPOIECCOB;
OTJIMYHO BJIA/ICET HABBIKAMH
MIPUMCHEHUS TOJyYCHHBIX 3HAHUI
Ha NPAKTHUKE MPY aHaIU3e
XUMHUYECKHX SIBIICHUIN U PELICHUH
PACUETHBIX M SKCIIEPUMEHTAIBHBIX
3ama4

HOIIK-1.3. Hcnonvzyem
nony4eHnble 3HaHust OJis
peutenus 3a0ay
npogheccuonanbHoll
desamenvHOCMuU

He Bnazneer Teopernueckum
MaTepHalIoM 10 JUCHUIINHE
XUMHST; HE 3HaeT METOI0B
TUIAHNPOBAHUSI SKCIIEPUMEHTA
METOJI0B 00pabOTKU Pe3yIIbTaTOB
9KCIIEPHMEHTA; He BlajeeT GpH3HKo-
MaTeMaTHYECKUM allapaToM; He
YMEET COCTaBIIATh IUTaH IPOBEACHHS
9KCIEPHMEHTA M OCYLIECTBISATH
00paboTKy M aHaJIN3 PE3yJIbTATOB
9KCIIEPUMEHTOB; HE YMEET
CaMOCTOSATEIbHO PelaTh
KOHKPETHBIE 3a/[a4H U3 Pa3IHIHBIX
pa3ienoB XUMUH

TIoBEpXHOCTHO 3HaET
TEOPETHYECKHil MaTepual, He B
MOJTHOM 00BEMeE 3HACT METOJIbI

TEOPHH TIAHAPOBAHHUS
9KCHEPHUMEHTA; HE B IIOJTHOM
o0beMe 3HaeT METObI aHAJIN3a U
00pabOTKH pe3ynbTaToB
9KCIIEPUMEHTOB; HE B IIOJIHOM
o0Obeme BrazaeeT GU3MKO-
MaTeMaTHYECKUM arapaToM

XOpo11Io 3HAET TEOPETUIECKHUI
MaTtepHail, HO B OT/ACIbHBIX
pasaenax JoITycKaeT HETOUHOCTH;
3HAEeT METO/IbI TEOPHU
IUIAHUPOBAHHMS IKCIIEPUMEHTA;
3HAeT METO/bI aHAIN3a U 00pabOTKH
PEe3yNBTaTOB 3KCIEPUMEHTOB, HO HE
BCErJa BEPHO UX NIPUMEHSICT;
BiazeeT QU3UKO-MaTeMAaTHYECKHM
anmnapaTom

OTIMYHO 3HAET TEOPETHUYECKHUH
MarepHa; 3HAeT METO/IbI TEOPUH
IUIAHUPOBAHHS YKCIICPHMEHTA,
3HAEeT METO/Ibl aHaIN3a U 00padboTKU
Pe3yIbTaTOB HKCIIEPUMEHTOB;
BIIaJiceT (PU3NKO-MATEMATHYCCKUM
annapaTom
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Kon u
HaNMMeHOBaHHe
KOMIIETEH U

KO}I H HAMMCHOBAaHUEC
HHAUKATOpA TOCTUKCHUSA
KOMIICTCHIIUUA

Kpurtepun oueHuBanus pe3yabTaToB 00y4eHHs

OneHka
«HEy0BJICTBOPUTEIbHO
»

/ «HE 3a4TCHO»
0-59%

OT Max peUTUHIOBOX
OILIEHKHM KOHTPOJIS

Onenka
«Y/10BJIETBOPUTEJIBLHOY /
«3aYTEHO»
60-74%

OT max peHTHHTOBOU
OLIEHKH KOHTPOJIS

Onerka
«xopomo» /
«3aYTCHO»
75-89%

OT max peHTHHTOBOH
OLIEHKH KOHTPOJIS

Onenka
«OTJIMYHO» /
«3aYTCHO»
90-100%

OT max PeHTUHTOBOU
OLIEHKH KOHTPOJIS

OIIK-2. Cniocoben
HCNOJIb30BAaTh
MaTeMaTH4ecKue,
dusznuecknue,
¢puzuko-
XHMHYeCKHe,
XHMHYeCKHe
MeTOABI ISl
pelieHus 32124
npogeccuoHaNbHOMI
AeATeTbHOCTH.

HOIIK-2 4.
Xumuyeckue
peuienus
nPoheccUuoHanrbHol
oesamenbHOCmU

Hcnonvzyem
Memoovl 0
3a0ay

He Bnageet Teopetnyeckum
MaTepUalioM IO AUCLHUIUIMHE; HE
YMEET I0JIb30BaThCs CPABOYHON

JIUTEPATypOH; HE BiIaneeT HU3UKO-
MaTeMaTHYECKUM alnapaToM; He
YMEET COCTaBJIATh IIaHBI
MPOBEICHHS SKCIIEPUMEHTAIBHBIX
HCCIICIOBAaHUI U OCYILIECTBISTh
00paboTKy U aHAJIM3 PE3yIbTATOB
9KCIEPUMEHTOB; HE YMEET JIOTHYHO
U3J1araTh yCTHO U MMUCbMEHHO
Ppe3yJbTaThl cBOeH
HCCIIEJOBATENIBCKOI PaboThl U
PpaboTEI ¢ INTepaTypoit

TIoBEpXHOCTHO 3HAET
TEOpEeTHYECKHUil MaTepua; He B
MOJIHOM 00beMe BrajeeT Gpu3uKo-
MaTeMaTHYeCKHUM alapaToM; He B
IIOJIHOM 00BbeMe 3HaeT Pa3MEePHOCTH
(yHIaMCHTAIBHBIX BEHYHH;
CHOCOOEH CaMOCTOSTEIBEHO
CIUTAHUPOBATh U NIPOBECTH
nabopaTopHyto paboTy 1
00paboTaTh pe3yIbTaThl
9KCIIEPUMEHTA, HO HE CIIOCOO0CH
MPOAHAIM3UPOBATh U CAENATh
BBIBOJIbI; HE CIIOCOOEH JI0CTATOYHO
TIOJTHO IIPOBECTH aHAIN3 y4eOHOH U
TEXHUYECKOI JTUTEPaTyPHI 1O
TeMaM, 33/JaHHBIM [IPETIO/IaBaTeleM;
YaCTUYHO yMeeT peliaTh
KOHKpETHbIE 334K U3 PA3ITHIHBIX
pas/enoB XMMHH, HE YMEET
JIOTYECKH BEPHO U
apryMEeHTHPOBAHO 3aIIUIIATh
Ppe3yJIbTaThl CBOMX MCCIIEIOBAHUIT;
JIOTMYECKH M3JIaraTh YCTHO U
MHCBMEHHO PE3yJIbTaThl CBOCH
HCCIIEI0BATENLCKON PaboTh

Xopol110 3HaeT TEOPETHUECKUI
MaTepHall, HO B OTACIBHBIX
paszenax J0IyCKaeT HeTOUHOCTH;
BiazeeT QU3MKO-MaTeMaTHYECKHM
annapaToMm; CrocoOeH
CaMOCTOSITENIFHO CILIAHHPOBATh U
MPOBECTH J1a00paTOPHYIO paboTy U
00padoTaTh pe3yynbTaThl
9KCIEPUMEHTa, IPOAHAIU3HPOBATS,
HO 3aTPYAHSETCS CleIaTh BHIBOIbI;
YMEET CaMOCTOSITENIBHO PEIIaTh
KOHKpETHBIE 331a9H U3 Pa3IHIHBIX
pa3aenoB XHMHH, HO HE BCeraa
HPUBOJUT ITOJHOE PEIICHHUE;
JIOIYCKAEeT JIOTHYECKUE OLIMOKH B
apryMeHTaluH Pe3yJIbTaTOB CBOHX
UCCIIEI0BaHM# 1 TP IPOPabOTKH
TEX HIIM MHBIX Pa3aesioB
JIUTEpaTyphl; YMEET H3JIarath yCTHO
1 MCBMEHHO PE3yJIbTaThl CBOCH
HCCIIEI0BATENBCKO paboThl 1
paboTHI ¢ IUTEPATYPOH 10 JaHHOH
TeMaTHKe

OTJIMYHO 3HACT TEOPETHICCKHIt
MaTepHalI; 3HaeT CII0CO0BI
OJIYYCHHUS] XUMHYECKHX JIEMEHTOB
U UX XUMHYECKHE U (PU3HICCKHE
CBOMCTBA; XOPOIIO BiIaaeeT (U3HNKO-
MaTeMaTHYECKUM alllapaToM;
CIocoOeH CaMOCTOSITEILHO
CIUTAaHUPOBATH U IPOBECTH
nabopaTtopHyio paboTy, o6paboTaTh
pe3ynbTaThl SKCIICPUMCHTA,
[IPOBECTH aHAJIN3 U C/EIaTh BBIBOL;
Croco0eH aHaIM3UPOBATh
JINTEPaTypHbIE HCTOYHHUKH B
[pejieax MoJIy4eHHBIX PaHee
3HAHMIT; CAMOCTOSITEIIBHO pelIaTh
KOHKPETHBIC 3a/[a4H U3 PA3IHYHbIX
pa3zeoB XHUMHH, JOTHYECKH BEPHO
W apryMEHTHPOBAHO 3allMIIATh
Ppe3yJIbTaThl KAK CBOMX
HCCIICOBAHMI, TAK U UCCIICAOBAHMIH
JINTEPaTypPHBIX HCTOYHUKOB
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6. YYU EBHO-METOANUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
6.1. YueOHasi iuTepaTypa, ne4yaTHble U31aHUsA OHOJINOTEYHOro (poHIA

bubnuoteunsiii GoHA YKOMILJIEKTOBAH MEYATHBIMU M3JaHUSIMU W3 pacdyeTa He MeHee 0,25
9K3EeMILIApa KaXJ0T0 U3 M3JIaHUM, YKa3aHHBIX HIDKE Ha KaXKIOro oOydarolerocs U3 4ucia Jui,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIb).

1.1 AxmeroB H.C. OOGmas n Heopranudeckas Xxumust: YueOHuK 11 By30B / H.C. AxmeToB.
— 13 m3n., M.: 3. Jlaas, 2023. - 744 c.

1.2 I'nmunka H.JI. O6mas xumus: YueOnuk 11 6akanaspoB / H.JL. I'munka; [Tox pen. B.A.
[TonkoBa, A.B. babkoBa. - 19-e u3x., nepepad. u mom. - M.: KOpaiit, 2013. - 901 c.; - 18-e u3n.,
nepepad. u nom. - M.: FOpaiir, 2012. - 898 c.; - M.: Knopyc, 2011. - 752 c.; - 18-e u3a., nepepad.
u non. - M.: FOpaiit, 2011. - 898 c.

1.3 Vraii SI.A. O0mas u Heoprauuyeckast xumusi: YueOnuk / S.A. Yrait. - 4-e u3a.,crep. -
M: Breicm.iik., 2004. - 527 c.

1.4. YepnukoBa H. 0., Memepsakosa E. B. 3agaun mo ocHoBam oOmed XUMHUHU IS
CaMOCTOSITENIbHOW PabOThI ¢ OTBeTaMu U pemeHusiMu, 3. "Jlans", 2022.-304.

6.2. CnpaBo4Ho-0uOIMOrpadnyeckas Jureparypa

2.1 KoBanesa O.H. CnpaBouyHble MaTepHalsbl 10 Kypcy oOIIeil XUMUU ISl CTYJCHTOB BCEX
crienuanbHOCTE JHEBHOM M BedepHeil (opm oOyuenuss/ H. Hosropon, HI'TY wum. P.E.
Anexceena. 2017. 41 c.

2.2. HaymoB B.M. KommnekcHbie coemaunenusi: yue0. mocobue / B.M. Haymos, XK.B.
Marnynesuu, O.H. Kosanesa; HI'TY um. P.E. AnekceeBa. — Huwxuniit Hosropon, 2019. — 173 c.

2.3 T'ankun A.Jl. Xumus / AJL Tankwn, B.K OcmanoB. HI'TY um. P.E. AnekceeBa. —
Hwxnuit Hosropon, 2013. — 178 c.

2.4. CpaBOYHHMK XHMMHKA. XUMHUYECKOE PAaBHOBECHME M KUHETHKA; CBOWCTBA PAaCTBOPOB;
3JIEKTPOJIHbIE TIponiecchl., M.: M3a. Xumus, M-JI, 1.3, 1964. -1005 c.

6.3. MeToanueckne yKasaHusi, peKOMEHIAIUU U IPyrue MaTepuaJibl K 3aHATUAM

B crnucox «Metoanueckue ykasaHus, peKOMEHAALNUN U JPyrue MaTepHalibl K 3aHATHUSIM»
BKJIIOYAIOTCS METOJMYECKHE YKa3aHHWAd M PEKOMEHJAIMHM IO MPOBEICHUIO TabOpaTOPHBIX H
MPAKTHYECKUX YYEOHBIX 3aHATUN MO JAHHOW JUCIMILIUHE:

6.3.1 Memoouueckue ykazanus, pa3padomannvle nPenooasamenimu:

3.1 Manynesuu JK.B. Beenenue B kypc oOuieil xumun. OCHOBHBIE NOHSTHS U 3aKOHBL:
y4e0HO-METO/I. TTocoOHe K 1abopaTopHBIM paboTam 1mo Kypey «OO0Iasi 1 HeopraHuJecKasi XUMUsD)
st ctyaenToB HampasieHui 18.03.01 «Xumuueckas Texnomorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexktpoHuka W HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeaeHue W TEXHOJIOTUU
MatepuanoBy Bcex (opm oOydenms / XK.B. Mamnynesuu, O.H. Kopanera, T.B. Cazontnena //
Hwxnuit Hosropoa, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. Manynesuu JX.B. DneMeHThl XUMUYECKOH TEPMOJUHAMHUKH B Kypce OOIed XUMUH:
VY4ebHo-MeTouecKoe 1mocodre K 1a00opaToOpHbIM U MPAKTHYECKUM 3aHATHSAM IO Kypcy oOIei
XUMHH TSI CTYJICHTOB XUMHUYECKHX M HEXUMHUYECKHUX CIEIHATbHOCTeH Bcex ¢opMm oOyueHuUs /
K.B. Manynesuu, O.H. Koanesa, T.B. Ca3zontbeBa, FO.M. JlykpsinoBa / H. Hosropox, HI'TY uwm.
P.E. Anekceesa. 2021. - 58 c.
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3.3. bopucosa I''H. OcHOBHBIE 3aKOHOMEPHOCTHM NPOTEKAHUS XMMHMUECKHUX PEaKLIMM:
METOAMYECKHE YKa3aHUs JUISl IPOBEJCHUSI KOHTPOJIBHBIX PadOT U KOJUIOKBUYMOB TIO Kypcy oO1Iei
XUMHU I CTYJICHTOB XMMHUYECKUX M HEXMMHYECKHX CHEIHMaIbHOCTEW THEBHBIX, BEUCPHHUX U
3aouHbIX Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, I0.B. barranosa, B.K. Ocmanos //
H.Hosropon, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

3.4. bopucosa I'.H. CkopocTh XUMHUYECKHX PEAKIIUNA. XUMUUYECKOE PaBHOBECHE: yUIeOHO.-
METOJI. TocoOure K JIabopaTOpHBIM padoTaM U MPAKTUUYECKUM 3aHSATHAM yKa3aHUs AJis IPOBEICHUS
JUI CTYJCHTOB XMMHUYECKUX U HEXMMHUYECKHX CIEIUAIbHOCTEH JTHEBHBIX, BEUEPHUX U 3a0YHBIX
¢dopm obOyuenuss / I'.H. bopucoa, A.B. bopucos, A.JI. CamconoBa, B.M. CmupHoBa, B.K.
Ocwmanos / H. Hosropog, HI'TY um. P.E. Anekceea. 2022. — 33 c.

3.5. CamconoBa A.Jl. PacTBOpBI 371EKTPOJIUTOB: y4eOHO-METOI. TOCOOUE K MPAKTHUYECKUM
U J1abopatopHeIM pabotaM. HIMBUAyanbHBIC 3aaHusI TI0 Kypcy OOIIell XUMUH /ISl CTYACHTOB
HEXMMHUYECKUX CIEIHaIbHOCTEH JIHEBHBIX, BEYCPHUX M 3a04HBIX Qopm oOyueHus / A.Jl.
CamconoBa, I'.H. bopucona, A.JI. 'ankun, A.B. bopucos // Hmwxuanit Horopoa, HI'TY um. P.E.
Anekceesa. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MPOIECCH: yUeOHO-METO/I.
nocoOue K BBINOJHEHUIO KOHTPOJBHBIX 33JaHUN MO AUCHUIUIMHE «XHUMHS» JUIS MOJTOTOBKH
CTYZCHTOB HEXMMHUYECKUX CHeluanbHOCTel ouHOM (opmbl oOyuenus/ / A.Jl. CamconoBa, A.B.
Bopucos, I'.H. Bopucosa // H. Hosropoa, HI'TY um. P.E. Anekceesa. 2024. - 28 c.

3.7. bopucoB A.B. KoHTponpHbIE 3a7aHusi [0 TEME PacTBOPBL: METOJ. yKa3aHUs JUIs
NPOBENCHUS TEKYIIEro KOHTPOJS MO Kypcy OOIIeH XUMHH W HEOPTraHMYECKOW XHWMHUH JUIS
CTYZICHTOB XUMHYECKUX ¥ HEXHMHUYECCKHX CIECIHATbHOCTEH JTHEBHBIX, BEYCPHHUX U 320YHBIX POPM
obyuenust / A.B. bopucor, A.Jl. CamconoBa, I'.H. bopucosa / H.Hoeropon, HI'TY wum. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoxuMmusi: MeTOAMYECKHE YKa3aHUS K Ja0OpaTOpHbIM U
NPaKTUYECKUM 3aHATHAM 10 KypCy OOIIel XUMHUHU ISl CTYJICHTOB XUMHUYECKUX M HEXUMHUYECKUX
CHeLMATbHOCTEH JTHEBHBIX, BEUEpPHHUX W 3a04HbIX ¢opm oOyuenust / O.H. Kosanera, O.B.
Barranosa, B.K. Ocmanos, A.J[. Camconosa // H. Horopoa. HI'TY um. P.E. Anekceesa. 2012.
52c.

3.9. Kopanesa O.H. CnpaBouHble MaTepuabl 0 Kypcy oOIIei XUMHUH JUIsl CTYAEHTOB BCeX
CrenraabHOCTe JHeBHOW W BedepHei ¢opm oOyuenms/ H. Hosropon, HI'TY wum. P.E.
Anekceesa. 2017. 41 c.

6.3.2 Memoouueckue ykasanus, pazpadomannvie HI'TY

3.1. Meronnyeckue peKOMEHIAIMM IO OpraHU3allM ayJUTOpHOM paboThl. IIpuHATHI
VYuebHo-meronnueckum coperoM HI'TY um. P.E. Anekceea, npotokon Ne 2 ot 22 anpens 2013 r.
DNEeKTPOHHBIN ajipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom aydit rab.pdf?20.
Jata obpamenus 23.09.2015.

3.2 MeTroanyeckue peKOMEHAAMU MO OpraHU3alli U IUIAHUPOBAHUIO CaMOCTOATEIbHOMN
paboThl cTyAeHTOB mo aucuuruinHe. [IpuHaTel YaeOHo-meToauueckum coetom HI'TY um. P.E.

Allekceena, MIPOTOKOJ No 2 oT 22 arnpens 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_ obraz/met rekom_organiz_samoct rab
.pdf?20.

3.3 Yuebnoe nmocobue «IIpoBenenue 3aHATHI ¢ MPUMEHEHHEM WHTEPAKTHBHBIX (OPM U
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I'., 2013 r. DiuekTpoHHBII
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anpec:http:// www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALMOHHOE OBECIIEYHEHUE JUCHUITIJIMHBI

VY4eOHBIII mpolecc MO0  JUCHHUIUIMHE  o0ecredeH  HeOOXOAMMBIM  KOMIUIEKTOM
JUIIEH3UOHHOTO M CBOOOJHO PacIpOCTPAHSIEMOrO MPOTPAMMHOIO OOECIEeUeHHUs, B TOM YHCIIE
OTEUECTBEHHOTO TMPOM3BOJCTBA (COCTaB IO IUCHUIUIMHE ompezaeneH B Hactosmer PIIJ] u
MOJIIEKUT OOHOBIICHHUIO MTPH HEOOXOAUMOCTH).

7.1. IlepeyeHbp pecypcoB  HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHONW  CeTH
«HTEepHET», HEOOXOAUMBIX AJI5l OCBOCHHS TUCHUILINHBI (MOLYJIs1)

[lepedyens mporpaMMHBIX TPOYKTOB, UCIIOJIB3YEMBIX IIPH MPOBEICHUN PA3IUYHBIX BUIOB
3aHSTHUNA MO TUCIUIUIMHE (OTKPBITHIM TOCTY):

1. Koncynprantllmoc [DnexktponHbiii pecypc]: CrnpaBouyHasi mpaBoBasi cUCTeMa. - Pexum
nocrtymna: http://www.consultant.ru/.

2. Hayunas  snekrponnas  Oubmmorexka E-LIBRARY.ru. — Pexum  mocryma:
http://elibrary.ru/defaultx.asp

3. DaekrpoHHas OuOnroreyHas cucrema [IoBODKCKOrO TOCYIApCTBEHHOTO YHHBEPCHUTETA
cepBuca [ DNeKTpoHHBIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3arn. ¢ sxpaHa.

4. DnexTpoHHO-OMOMMOTeYHas cuctemMa Znanium.com [DneKTpoHHBIH pecype]. - Pexum
nocrtyna:http://znanium.com/. — 3ari. ¢ skpaHa.

5. OtkpeiToe 0OpazoBaHue [DieKTpoHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/. -
3ar1 ¢ sKpaHa.

6. Polpred.com. Ob6zop CMHU. I[lonnomexcmosas, muocoompaciesas odaza oauuvix (B/])
[Onexmponusiii pecypc]. - Pesicum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Odamnvix Bcepoccutickoeo uHcmumyma HAy4HOU U MeXHUYecKou umgopmayuu
(BUHUTHU PAH) no ecmecme@eHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmMpPOHHbLLL
pecypc]. - Pearcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ s3kpaua.

8. Vuusepcumemckasa ungopmayuonnas cucmema Poccus [Onexkmpounwviti pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpama.

7.2. IlepeyeHb NPOrpaMMHOIr0 odecneveHrsi U MHPOPMANMOHHBIX CHPABOYHBIX
cHCTEM

Tabauua 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHDBIX CUCHEM

Ne HaunmenoBanue I6C Ccblika, o KOTopoii
ocyuectBisiercst goctyn k I9bC
1 KoncynpTaHT cTyeHTa http://www.studentlibrary.ru/
2 Jlanb https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

Tabnuua 8 - Ilepeuenv npozcpammmozo obecneuenus

IIporpammHoe odecnieueHne, HCMOJIb3yeMoe B IIporpammHuoe odecrieuenne
YHUBePCUTETE HA JOTOBOPHOI OCHOBE CBOOOIHOTO pacpoCTPaHEeHUs
Microsoft Windows XP, Prof, S/P3 (nmoamucka DreamSpark Open Office 4.1.1 (nuueH3us
Premium, moroBop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moanucka MSDN 4689, nonnucka Adobe Acrobat Reader
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14) (FreeWare)
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IIporpamMHoe o6ecnedyeHne, HCMOJIb3yeMoOe B
YHHBEpPCUTETe HA IOTOBOPHOIi 0CHOBe

IIporpammHoe o0ecnieyeHune
CBOOOIHOI0 PaCcPOCTPAHEHHSI

Visual Studio 2008 (moamucka DreamSpark
Premium, goroBop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (numen3ust No
42470655)

Microsoft Office (sutien3us Ne 43178972)

Windows XP aui. Ne 65609340

Office 2007 nuu. Ne 43178971

Microsoft Windows XP Professional (auiien3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npeanpusitue 8.1 (MMLIEH3NOHHOE COTJIAIICHNE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (C/a 758S-TDJP-N7HB-ZH2F ot 26.05.2025)

Koncynpsrantlntoc (orosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Joroop Nel100/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedeHb mNpodecCHOHANBHBIX 0a3 JaHHBIX W HH(POPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM, K KOTOPBIM o0ecmeueH AoCTyn (yAalneHHBIH AocTym). J[aHHBIH mepedyeHb
TOJIC)KUT OOHOBIIEHHIO B COOTBETCTBHM ¢ TpeboBanusiMu GI'OC BO.

B nanHoMm paszmene MOryT OBITH NMPHBEIEHBI PECYpCHl (CCBUIKM Ha CAMThI), HA KOTOPBIX
MOXXHO HalTH MOJIE3HYIO [UIsl Kypca MH(pOpMAIUIO, B T.4. CTATUCTUYECKHE WU CIPAaBOUYHbBIE
JlaHHbIe, y4yeOHbIe MaTepHabl, OHJIAHH KYpPCHI U T.JI.

Tabnuya 9 - Ilepeuenv coepemennvix npogeccuonanrbHvlx 06a3 OAHHBIX U
UHDOPMAYUOHHBIX CRPABOYHBIX CUCHEM
Joctyn K pecypcey (yAaJleHHbIH
Ne HaumenoBanue npodeccnoHaJIbHOM 0a3bl JAOCTYI ¢ YKa3aHUueM
" | JaHHBIX, HHPOPMALMOHHO-CIIPABOYHON CHCTEMBI CCBUIKH/I0CTYN U3 JIOKAJbHOH
ceTH YHHBEPCUTETA)

1 baza  nmaHHBIX  CTaHIApTOB U PETVIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHass 0a3a  u30paHHBIX  CTaTed 1O )

2 P P http://www.philosophy.ru/
dbunocodun

3 EnuHblii apXyB SKOHOMHUYECKHX U COLMOJIOTHYECKUX http://sophist.hse.ru/data_access.sht
JTAHHBIX ml
ba3pt  pmanHbix  HammonanbHOro  coBeTa 1O

4 . http://www.ncva.ru
OILICHOYHOM JIeITeTbHOCTH
CnpaBouHas MpaBoOBas cucremMa .

5 JIOCTYII U3 JIOKAJIbHOM CETH
«Koncynprantllimocy»

NudopmannoHHO-CIIpaBoYHAas cCUCTEMA .

6 JIOCTYTI U3 JIOKAJIbHOW CETH

«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBI V1A UHBAJINI0OB U JINIL C OB3

B T1abn.10 yxazaH nepeyeHb

00pa30BaTeNIbHbIX PECYPCOB,

UMEmUX  (HOpPMBI,

aJIalITUPOBAHHBIC K OTPAaHMUYCHHSM WX 3/I0POBBS, a TaKXKE CBEJCHHUS O HAJMYUM CIICIIUATBHBIX
TEXHUYECKUX CpPEICTB OOY4YEeHHs KOJUIEKTUBHOTO M HWHIUBUAYaJBHOTO TOJIb30BaHUs. Ilpum
3aMOJIHEHUH TAOJMIBI MOXET OBITh WCIIOJIb30BaHa WH(pOpMaIMs, pa3MelleHHas B TOApaszelie
«loctymuass cpema»  crneumanusupoBaHHoro pasgena caidta HITY  «Csemenust 00
oOpa3oBaTenbHOM opranuzauum» https://www.nntu.ru/sveden/accenv/
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Tabauua 10 - Obpazosamenvhvie pecypcol 01 uneaiudos u auy ¢ OB3

Ilepeyenn 0Opa3oBaTeIbLHBIX PECYPCOB,
Ne NPUCIOCO0TCHHBIX 1JISI MCII0JIb30BAHUSA
uaBaguaamu u gunamu ¢ OB3

CaeeHHs 0 HAJMYHMH CHIEHHATbHBIX
TEeXHMYECKHUX CPeACTB 00y4YeHHUs
KOJIJIEKTUBHOI'0 ¥ MHANBHUAYAJIBHOIO

M0JIb30BAHHUSA
1 OBbC «KOHCYIBTaHT CTYACHTA» 03BYYKa KHHUT M YBEJIHMYCHUE MIpUdTa
crienagIbHOe MOOUITbHOE MPUIIOKEHHE -
) ObC «Jlanb» CHUHTE3aTOp PEeUM, KOTOPHIN

BOCITPOMU3BOAUT TCKCTbHI KHUT' U MCHIO

HaBUTI'allUH

3 OBC «lOpaiit»

BEpCHs JUIS CIIAa00BUISAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA IO JUCHUIIJIMHE

VYyeOHbIC ayAUTOPUU IS

MPOBENICHUS  3aHATHI

JUCIHMITIIINHE, OCHAaIlICHBbI

O60py,HOBaHI/IeM U TCXHUYCCKHUMU CPEACTBAMU O6y‘leHI/Iﬂ, COCTaB KOTOPBIX OIIPEACIICH B JaHHOM

pasznere.

Taonauya 11 - OcnawenHoCmb ayOumopuil U NOMEU|EHUIl O CAMOCHIOAMENbHOI
padomul cmyoeHmoe no OUCHYUNJIUHE

y4eOHast ayJUTOpHUS IS
TIPOBEICHUS TIPAKTHYESCKIX
1 TabOPaTOPHBIX 3aHATHIA,
TPYTIIOBBIX H
WHIWBUYAIbHBIX
KOHCYJIbTalIUH,
TEKYIIETO KOHTPOJIS U
IIPOMEXKYTOYHOMN
attectanuu (kadempa
«IIpousBojacTBEeHHAS
0e30MacHOCTh, YKOJOTHS 1
xumusy r. Huxauit
Hogropon, yia. MuHnuHa,
24)

MpernoaBarTens — 2 IT.;

4. BerTsoxabIe mKadbl - 2 1T,
5. O6opymoBanue st
MPOBEICHHS JTaOOPaTOPHBIX

3aHATHH 11O JUCHUITIIMHE XUMUA:
mKad CymMIBbHBIHA - 2 IT.,
SNEKTPOXHUMHUUECKUE STICHKH JUTs
n3Mmepenus 3J1C XxuMuueckoro
3JIEMEHTa - 3 1IT.,

3JIEKTPOJIU3EPHI - 4 1IT.,

BeIIpsAmMuTenu b5-47 — 6 mr.,
pH-metpsr « UTLJI-301» - 4 mT.,
KaJOpUMETpHI — 4 mT.,

BECHI aHAIUTUYECKUE 4 MIT.,
muctinsitop 3-10 - 1 .,
KoJOOHarpeBaTeny — 3 ImirT.;
BOJIBTMETPHI ndpossie B7-38 — 3 .,
BECHI TEXHUUECKUE — 2 IIT.,

TaOmuiel Menzeneena- 4 mir.,
nabopaTopHas XMMHUECKasi OCy/a U
PEaKTHBEI

Ha00p y4eOHO-HAIJSIAHBIX IOCOOMIA

HaumenoBanmue . IlepeyeHb JULEH3MOHHOTO
. OcHaleHHOCTh Ay AU TOPHIl
ayIuTOpHUii U . . | TMpOrpamMMHOro odecre4eHmsl.
N MoMenieHuii U moMemeHuin
Ne noMenieHui J1Js . PexBH3HUTHI
N JJISI CAMOCTOSITE/IbHOM
CaMOCTOSITeJILHOMI A0 ThI MOATBEPKAAIONIETO
padoThl P JTOKYMEHTA
1. Jlocka mMenoBas - 3 IT.
2. Cronbl nabopaTopHbIe
(pabouee mMecTo cTyneHTa) Ha 20
YerL.;
3. Pabouee mecTo
1224a

1247
yaeOHast ayJUTOpHUs s
[IPOBEJICHUS 3aHATUI
JICKITHOHHOTO M

1.Jlocka menoBast

2. Pabouee mecTo mpemnoaBaTens
3. Pabouee mecto cTyaeHta - 120
e
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HaumeHnoBaHue
ayIMTOPHUil U
noMeleHuH 11
CaMOCTOSITEeJILHOI
padoThl

OcHaleHHOCTh Ay IMTOPHU I

noMenieHuid ¥ moMeueHu i

IJI CAMOCTOSAITEILHOM
padoThI

IlepeyeHb JMLIEH3MOHHOTO

NMPOrpaMMHOI0 o0ecredeHus.
PexkBu3uTHI

MOATBEPKAAOLIEr0
AOKYMEHTa

CEMHHApCKOro THIMA,
TPYMIOBBIX U
WUHIMBUIYAJIBHBIX
KOHCYJIbTallUH,
TEKyILEro KOHTPOJIA U
IIPOMEXYTOUYHOMN
atrectanuu (r. Huoxuuit
Hogsropon, yin. MuHuHa,
24)

6147
yaeOHast ayJUTOpHUS IS
[IPOBEJICHUS 3aHATUI
JIEKITHOHHOTO M
CEMHHAPCKOT0 THUIIA,
TPYIIIOBBIX U
WHIUBUAYTBHBIX
KOHCYJIbTallUH,

3 TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOU
arrecranuu (kadeapa
«IIpousBoacTBeHHAs
0e30I1aCHOCTD, SKOJIOTUS U
Xumus» T. Hkaui
Hogropon, Kazanckoe 1.,
12)

1.Jlocka menoBas
2. Pabouee mecTo mpemnoaBaTens
3. Pabouee mecTo cTyneHra - 64

Yel.
4. IlepcoHaTBHBII KOMIBIOTEP

1. Windows XP, Prof, S/P3 (moamnmcka
Dream Spark Premium, gorosop
NeTr113003 ot 25.09.14);

2. Dr.Web (C/u 758S-TDJP-N7HB-
ZH2F ot 26.05.2025)

6265
yaeOHast ayJUTOpHUs s
[IPOBEJICHUS 3aHATUH
JIEKIIHOHHOTO K
CEMHUHAPCKOTO THUIIA,
TPYITIOBBIX U
WHIUBUAYaTHHBIX
KOHCYJIbTallUi,
TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOU
arrecranuu (kadeapa
«IIpousBoacTBeHHas
0e30IMaCHOCTD, SKOJIOTHUS U
Xumust» T. Hkani
Hogropon, Kazanckoe 1.,

1. locka menoBas - 1 mr;

2. Tabnuna JI.W. Menneneena - 1
IIT.

3. Pabouee mMecTo mpemnogaBaTens
4. Pabouee mecTo cTyneHTa - 42
YeJl.

12)

10. METOAUMYECKHUE PEKOMEHJALIMU OBYYAIOIIIUMCH

ITO OCBOEHMIO JUCHUIIJIMHBI

10.1. OOmue ™MeToAUYECKHME PEKOMEHIAUMH AJs1 O00YyYaIOIIMXCA IO OCBOECHHUIO
AMCHMILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

I[I/ICIII/IHJ'H/IHa «O6HI&5[ U HCOPraHM4YCCKasA XUMHA» COCTOUT U3 IIATH CBA3AHHBIX MCKIY

co00ii pa3aenoB, 00eCIIeUnBAOIINX MTOCIEI0BATEIbHOE U3YUeHHE MaTepHaa.
O6yuenue mno pgucruiuinHe «OOIIasi W HeopraHWYecKas XHUMHsS» OCYIIECTBISETCS B

CIenyromux Gpopmax:

1. AynuropHsble 3aHATHS (JIEKIUH, Ta00PATOPHBIE 3aHATHS).
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2. CamocrosTenbHas paboTa cTyeHTa (IOArOTOBKA K JIEKIMAM, JJa0OPaTOPHBIM 3aHATHUSM,
pelieHre JOMalIHUX KOHTPOJIbHBIX paboT, MOATrOTOBKa OTYeTa Mo JabopaTopHOM pabore,
WH/IMBUAyaJIbHAS KOHCYJIBTAIUS C TIPETIOAaBATEIIEM).

VY4eOHbII MaTepuan CTPYKTypUpPOBaH U HW3Y4YEHHE AMCLUUIUIMHBI TPOU3BOAUTCA B
TEMaTUYEeCKOH IMocienoBaTeaIbHOCTH. KaxkqjoMy 1abopaTopHOMY 3aHATHIO M CAMOCTOSITEIEHOMY
M3Y4YeHHIO MaTepuaia MpeIecTBYeT JIEKIHUs Mo JaHHOM Teme. OOyuaromuecss caMoCTOSTEIbHO
HOPOBOJAT MpPEIBAPUTENBbHYIO IMOATOTOBKY K 3aHSATHIO, NMPHUHUMAIOT AaKTMBHOE MU TBOPUYECKOE
ydacTue B 00CYXJIEHUU TEOPETUUYECKUX BOMPOCOB, pa3dope MpoOJEMHBIX CUTyallMid U MOMCKOB
nyTeil UX pereHus.

OrnrcaHue MociIeI0BaTeIbHOCTH JICUCTBUI 00yJarOIIeToCs:

[Ipu m3yueHuM Kypca cieyeT BHMMATENIbHO CIIyIIaTh M KOHCIEKTHPOBATh Marepual,
W3JlaraéMblii Ha ayJIUTOPHBIX 3aHATHAX. IS ero MoHMMaHMs W KadeCTBEHHOI'O YCBOCHHS
PEKOMEHAYETCS CIAEAYIOLAs IOCIEN0BATENBHOCTD IEHCTBUM!

1. Ilocne oxoHuaHUs Y4YeOHBIX 3aHATHH JUIsl 3aKpeIUIeHUs MaTepuana MPOCMOTPETh U
00yMaTh TEKCT JIEKIUH, MPOCTYIIaHHOM CerojHs, pa3o0park paccMoTpeHHble npumeps! (10- 15
MUHYT).

2. Ilpn moAroToBKe K JEKUUH CIEAYIOIIEro IHS MOBTOPUTH TEKCT MPEIbIAYILEH JIEKLUH,
oJlyMaTh O TOM, Kakasi MO>KeT ObITh cienyromas tema (10-15 MunyT).

3. B Tteuenue Henenu BbIOpaTh BpeMs Ui pabOThl C JIUTEpaTypod B 3JIEKTPOHHOU
oubnmoTeuyHou cucreme (o 1 gacy).

4. Ilpu moAroToBKe K JIAOOPAaTOPHOMY 3aHSTHIO MMOBTOPUTH OCHOBHBIE MOHSTHS MO TEME,
U3y4YUTh NpuUMephl. Pemias KOHKPETHYIO CHUTYyallMi0, — IPEIBAPUTENIBHO TIOHATh, KaKoOM
TEOPETUYECKUI MaTepHuaj Hy>KHO MCIOJIb30BaTh. HaMeTuTs miaH peuieHus, nonpoOoBaTh Ha ero
OCHOBE pemuTh 1-2 3amaumn.

KoHtakTHass paboTa MOXET TakKe NPOBOAUTHCA B 3JEKTPOHHOW HH(POPMAIMOHHO-
obOpasoBarenbHOM cpeae yHuBepcurera (mainee - OWOC). B cioyuae mnpoBefeHUsT YacTH
KOHTakTHOW paboTel mo gucuuiuinHe B DMOC (B COOTBETCTBUU C pPACIUCAHHEM YUEOHBIX
3aHSTHI), TPYI0EMKOCTh KOHTaKTHOM paboTel B DMIOC sKkBHBaNIeHTHA ayAUTOPHOM padoTe.

[To wrtoram Tekymieil ycmeBaeMOCTH CTYAEHTY MOXET OBbITh BBICTAaBJIEHA OIIEHKa IIO
IPOMEXKYTOUHOM aTTecTallui B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamiamu. CTyAeHTHI,
BBITIOJIHUBIIINE BCE 00s3aTeNbHbIE BU/bI 3aINIAHMPOBAHHBIX YUEOHBIX 3aHATUN K MPOXOXKICHHIO
MIPOMEKYTOUYHOM aTTECTAIluH (IK3aMEHY).

PesyabTar 00yuyeHusi cuutaercsi cGOpMHUPOBAHHBIM HA NOBBIIIEHHOM YPOBHE, €CIIH
TEOPETUUECKOE COJIep)KaHNEe Kypca OCBOEHO MOJHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYIEHT
HCUEpIIbIBAIOILE, [TOCIEeI0BATEIbHO, YETKO M JIOTUYECKH M3JaraeT yuyeOHbl MaTepHai; cBOOOIHO
CIpaBIsETCA C 3aJadyaMM, BOIPOCAMU W JPYIMMHM BHUJAMU 3a/laHUN, HUCIHOJB3YeT B OTBETE
JIOTIOJTHUTENbHBIN MaTepuas. Bece mpemycMmoTpeHHble pabouell yueOHON mporpamMMmoil 3ajaHus
BBITIOJIHEHBl B COOTBETCTBHM C YCTAHOBIICHHBIMH TpEOOBAHUSAMH, CTYICHT CIIOCOOCH
aHaJM3UPOBaTh IMOJYYEHHBIE PE3YJbTAThl, MPOSBISAET CAMOCTOSTEIBHOCTh IPU BBINOJIHEHUH
3a/IaHUM.

PesyabTaTr 00yueHusi cuuTaercss chOpMHPOBAHHBIM HA MOPOroOBOM YPOBHE, €CIH
TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO IMOJIHOCTBIO. [lpu ycTHBIX cobeceioBaHUSAX CTYIEHT
IOCJIEI0BATEIbHO, YETKO M JIOTMYECKHU CTPOMHO H3jaraeT y4eOHbIH MaTepuall; CIpaBIseTCs C
3aJayaMy, BOMPOCAMH M APYTUMH BUJAMHU 3aJaHHid, TPeOYyIOIUX NPUMEHEHUS 3HaHUM; BCe
HpeayCMOTpEeHHbIe paboyeil ydyeOHON mnporpaMMoill 3aJaHMs BBIIOJHEHbl B COOTBETCTBUHU C
YCTAaHOBJIEHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOEH aHAIM3UPOBATh IMOJIYUYEHHBIE PE3YJIbTAThI;
HPOSIBJIIET CAMOCTOSTENILHOCTh IPH BBITIOJIHEHUU 3a/1aHU

PesyabraT 00yueHusi cuuraercss HecOPMHPOBAHHBIM, €CJIM CTYIEHT IIPU BBIIIOJIHEHUU
3aJaHUi He JEeMOHCTpPHpYET 3HaHMH y4eOHOro marepuaia, AOINYCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBINIOJHSET 3a/aHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX yMEHHH,
Ka4eCTBO BBINOJIHEHHBIX 33/1aHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHMSAM, Kau€CTBO UX
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BBIMOJIHEHHSI OIICHEHO YMCIIOM OaJUIOB HUXE TPEX MO OLECHOYHON CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus 1JIs1 3AaHATHI JIEKIIMOHHOI'0 THIIA

CryneHtaMm, yTOOBI XOpOILIO OBJIAZETh YYEOHBIM MaTepHalioM, HEOOXOJUMO BBIpaOOTaTh
HaBbIKM TPaBUIBHOW M IUTaHOMEpHOH paboThl. [lepen HaudaaoM JIEKIIMOHHBIX 3aHATHH Halo
OPOCMOTpPETh BCE, YTO OBUIO CIENaHO B MNPEAbIAYHIMHA pa3. DTO MO3BOJIUT COCPEIOTOYHUTH
BHUMaHUE U BOCCTAHOBUTH B MaMATH YK€ HMMEIOLIUECS 3HaHMS MO JaHHOMY mpeamery. Kpome
TOTO, TAKOW METOJ MOMOXKET JIy4llle 3allOMHHUTb, KaK CTapoe, TaK U HOBOE, YIIIyOUT MOHMMAaHUE
TOTO U JIPYroro, Tak Kak MPU 3TOM yCTaHABIUBAIOTCS CBSI3U HOBOT'O CO CTapbIM, YTO SIBJISIETCS HE
TOJILKO 00s3aTelIbHBIM, HO U OCHOBHBIM YCJIOBHEM TJIyOOKOTO OBIAJeHHA MaTepuasloM. Uem
JeTallbHee U3y4aeMO€e acCOLMUPYETCS C U3BECTHBIM paHee, TEM IIPOYHEE COXPAHSIETCS B MaMATH U
ObICTpee BCIIOMHHUTB, KOT'/1a TpedyeTcs.

[Ipuctynas K W3y4eHHIO HOBOTO Marepuaja, HEOOXOIUMO COCpPEAOTOYUTHCSH, T.€.
CKOHLIEHTPUPOBAaTh BHUMAHKUE U HE OTBJIEKATHCS OT BBIMOIHAEMON pabOThI, TOMHS, YTO JKEJIaHUE
3allOMHUTH SIBJISIETCS TapaHTUEl yCHEemHON paboThl, OTCYTCTBHE >K€ BOJIM K 3allOMHUHAHHIO
cHIKaeT 3¢ (eKT BOCIIPUATHS.

CrnenyeT HOMHUTH O TOM, YTO Yepe3 JIEKIHIO EPEeJaeTCsl HE TOJbKO CUCTEMATU3UPOBAaHHBIM
TEOPETUYECKUI MaTepuan, HO M IIOCTUIaeTCsd METOAMKA HAay4YHOI'O HCCJIEIOBAaHUS U YMEHUE
CaMOCTOSTENIbHO Pab0TaTh, AaHAJIM3UPOBATh PA3IMYHOIO PO/ SIBJICHUS.

3anuceiBaTh HA JIGKIMKM HEOOXOIUMO TJaBHOE, HE CTpeMsich 3a()MKCHPOBATh BCE CIOBO B
cioBo. BriOpath ke riaBHoe 0e3 MOHMMaHUs IpeaMeTa HeBO3MOXKHO. Hamuuue coOcTBEHHOTrO
KOHCIIEKTa JICKIMH TI03BOJIIET €Ille pa3 O3HAKOMUTBCS, MPOJyMaTh, pa3oOparbcs B HOBOM
MaTepuaie, Tak KaKk HeIOCTATOYHO XOPOIIO MOHATHIE BO BPEMS JIEKIIMU IOJIOXKEHHUS MOTYT OBbITh
BOCCTAHOBJIEHBl B IIaMSTH, COIOCTaBJIEHBI C JAPYTUMH, JOJyMaHbl, JOIOJHEHBI, YSICHEHBI U
paciIMpeHbl ¢ TOMOIIbIO YUYEOHOM JIUTepaTypbl. 3allucu SBJISIOTCS NOCOOUSIMU ISl TTOBTOPEHUS,
JIAI0T BO3MOKHOCTb OXBATUTh COJIEP’KaHUE JIEKIIMM U BCErO Kypca B LIETOM.

ITpu 3TOM XOpOLIO OBIAETh COAEPIKAHUEM JIEKIH — ITO:

- 3HaTh TEMY;

- IOHUMAaTh 3HaUY€HUE U BaXXKHOCTh €€ B JaHHOM KYpC€;

- YETKO NPEACTABIIATH IUIAH; - YMETh BBIIEIUTh OCHOBHOE, IJ1aBHOE;

- YCBOWTD 3HaUEHUE MPUMEPOB U WILTIOCTPALIMA; -

CBSA3aTh BHOBB IIOJIyYE€HHBIE CBEJICHUS O IPEIMETE WIIN SIBJICHUU C YK€ UMEIOLIUMUCS;

- IPEJCTABISATH BOBMOKHOCTh M1 HEOOXOAMMOCTh IPUMEHEHHUS TIOTYYCHHBIX CBEICHHIA.

N3ydyeHne TEOpETUUECKOTO MaTeprala B JAHHOM Kypce HE OIPaHUYMBAETCs MOATOTOBKOM K
JeKuusM U pabOoTOM Ha MJaHHOM BUJE 3aHATUH. JIeKMOHHas 4YacTh Kypca OpraHu4ecKd
B3aMMOCBSI3aHa C HWHBIMH BHJaMHU paOOT: HalUMCaHWEM KypcOBOM palOThl, ydacTHEM B
n1abopaTopHbIX paboTax, HOJArOTOBKOM U cllaueil sK3aMeHa M0 JUCHUILIMHE, B CTPYKTYPE KOTOPBIX
TaKxke 00JbIIOE 3HAUEHNE UMEET CaMOCTOsITeIbHAs padoTa CTyAeHTa.

10.3. MeToauveckne YKa3aHHsI IO OCBOCHHIO JUCHUIUIMHBI Ha JIadOpaTOPHBIX
paborax

MeTtoauuecku 1a00paTOPHBIE 3aHSATUS COCTOSAT U3 TPEX B3aMMOCBS3AHHBIX CTPYKTYPHBIX
€MHUIL: OOLIEHUS CO CTYIEHTOM, KOHTPOJS YPOBHSI 3HaHMM M pabOThl CTyJeHTa C y4eOHO-
METOJUYECKUMH pa3paboTkamMu Kadeapsl U pEeKOMEHJOBaHHbIE YYEOHMKM K J1a0OpaTOPHBIM
3aHSATHSIM W BBITIOJHEHUS MM JIa0OpaTOpPHOTrO 3amaHus. B mporiecce OOIICHUS CO CTYACHTOM
IpernojaBaTeNb MpoBepsieT 0a30Bble 3HAHUS O0YyYaeMBIX — OIPOC, AT MM JOMOJHUTEIbHYIO
uHpopMmarmio. Jlamee cremyeTr caMoCTOsATeNbHAas padoTa CTYACHTOB, KOTOpas BKIIOYACT
BBITNIOJIHEHHE J1a00OPaTOpHON pabOThl B COOTBETCTBUHM C MHCTPYKLIMEH (YueOHO-METOIUYECKHUMHU
paspaboTkamu kadeapsl K Ja00paTOPHBIM 3aHITHSIM).
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JIaGopatopHble pPa0OOTHI BBIMOJHSAIOTCS IO ISATH OCHOBHBIM pazfesiaM JIMCIMILIMHBI,
KXl M3 KOTOPBIX pa3OUT Ha psija TeM. BrimonHeHue 1abopaTOpHOro MpakTUKyMa TpeOyeT
00513aTEeJILHOTO MOCEIICHUS JIabopaTopuil Kaderpol.

JlaGopatopHble pabOThl TO3BOJSIOT NPUOOPECTH CTyAEHTaM yMeHHs paboTaTh C
XUMHUYECKHMMHU peareHTaMu, Mocy10i u npubopaMu, OCYIIECTBIATh XUMUYECKHH SKCIEPUMEHT U
MIPOBOANTH NMEPBUUYHBbIE Hay4yHbIE HccleoBaHud. B maboparopHbie pabOThl BBEIECHBI 3JIEMEHTHI,
HOBBIIIAIONINE MHTEpPEC CTYJCHTOB K HMUM M HMX IO3HaBaTENbHYIO aKTHBHOCTb. Hampumep, B
pabore «OmpezeneHne MOJIIPHOM Macchl SKBHBAJIEHTAa METAJIa» OIpeNesieTcsl He TOJIbKO
SKBHBAJEHTHas Macca (JIUTEpaTypHBI BapHaHT), HO M aTOMHas Macca Metamia. B pabore
«Omnpenenenne TermiaoBoro 3¢¢eKTa peakuu» TEeIMIOEMKOCTh KaJOpUMETpa OINpeaessieTCs
METOAMYEeCKH Oojiee TIpaMOTHO, 4Ye€M JTO ONHCAHO B MH3JAHHBIX paHee JIabOPaTOPHBIX
MpakTUKymMax, a B pabore «CKOpOCTb XHMHUYECKOM peakluu», I[OMUMO KauyeCTBEHHBIX
3aBHCUMOCTEHl CKOPOCTH PEAKIMU OT KOHILEHTPAlMM peareHTOB M TeMIepaTypbl, CTYIEHTHI
pe3yNbTaThl SKCIIEpUMEHTa 00padaThIBalOT KOJUYECTBEHHO U BBIUUCISIOT SHEPTUIO aKTUBALIUU U
KUHETHYECKUH MOPSAAO0K PEeaKLnu.

JInsi  TIOBBIIIICHUSI TIO3HABATENBHONW AaKTUBHOCTU CTYIEHTOB W TPUOOPETEHHS HWMH
NEPBUYHBIX HABBIKOB HAYYHOI'O HCCIIEZIOBAHUs, B 3TH KJacCHYecKHe JabopaTopHble paldOThI
BBEJICHBI AJIEMEHThI HAyYHOT'O MCCIIE0OBAHUS, KaK-TO:

a) CaMOCTOSTEJIBHO 1T0100PAaTh PEAKTUBBI JJIsl POBEICHHS TOW MIIM UHOM peakIui;

0) 0OBACHUTH MPOTEKAHUWE OJHOM peaKklMH U HE NMPOTEKaHWE PYrod, Ha MEPBbIN B3I
0JJOOHOM, peaKIuu;

B) IpejacKa3aTh MPAKTUYECKOE 3HAUEHUE TOW WM HMHOM pEeaKIMH, COIMPOBOXKIAOLIEHCS
HEOOBIYHBIM 3P (PEKTOM, U T.J.

CryneHTy pekoMeHayeTCs CIeAyIolas CXeMa MOAr0TOBKU K JaOOpaTOpHOMY 3aHSTHIO:

1. O3HaKOMHUTBCS C IUIAHOM 3aHITHS, KOTOPBIH OTpa)kaeT COJCpXkaHUE IPeJI0KEHHON
TEMBI.

2. [IpopaboTaTh KOHCIIEKT JEKIUH.

3. [IpounTaTth OCHOBHYIO U IONOJHUTENBHYIO JINTEPATYPY.

B mpouecce moarotoBku K J1aOOpaTOPHBIM 3aHATHSAM, HEOOXOIMMO OOpaTuTh ocoboe
BHUMaHUE Ha CaMOCTOATEIbHOE M3YUYEHHE PEKOMEHJI0OBaHHOW autepaTyphsl. IIpu Bcell mosHoTE
KOHCTIEKTUPOBAHMs JIEKIIMM B HEW HEBO3MOXKHO M3JIOKUTh BEChb MaTepual Hu3-3a JIMMUTa
ayJUTOPHBIX 9acoB. [loaToMy camocrosiTenbHas pabdoTa ¢ ydeOHUKaMH, YIeOHBIMU TOCOOUSIMH,
HAy4YHOH, CIpaBOYHOM JMTEpaTypoi, MaTepualaMu MEpUOANYECKMX Hu3JaHui u VHTepHeTa
sBIsieTCs HambOosee YPPEKTHBHBIM METOJOM TIOIYYEHHUS JIOMOJHHUTENBHBIX 3HAHUH, MMO3BOJISET
3HAYUTENbHO AKTUBU3UPOBATH MpolecC OBIageHus HHopMalnueil, crnocobcTByer Ooiee
rITyOOKOMY YCBOCHHIO HM3Y4aeMOro warepuana, (OpMUPYET Yy CTYICHTOB OTHOIICHHE K
KOHKpeTHOH npo0bieme.

1. OTBeTUTH Ha BOIIPOCHI IJIaHa JTAOOPATOPHOIO 3aHATHUS.

2. BeInonHuTh TOMalHee 3aaHue.

3. IIpu 3aTpynHeHusX copMyIUpOBaTH BOMPOCH! K MIPETOAABATEIIIO.

Pesynprar Takoi pabOTBHl JODKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOJIHO
OTBETUTh HA TEOPETUUYECKUE BOIPOCHI, BHICTYNaTh U Yy4aCTBOBATh B KOJUIEKTUBHOM OOCYKICHHUU
BOIIPOCOB M3y4aeMOil TeMbl, IPABUIBHO BBINOJIHATH MPAKTUUECKUE 33JaHUS, KOTOPbIE JAlOTCS B
(hoHJIE OIICHOYHBIX CPEICTB AUCIUTLTHHEI.

[locne BbINONHEHUS KaXJI0W 1abopaTOpHOM pabOThI CTyneHT o¢opMIIseT OT4YeT, B
KOTOPOM YKa3bIBAIOTCS 1€ padOThl, XOJ pabOThl, JAaeTCs PUCYHOK U OIMCAHUE YCTaHOBKH,
Ta0JIMIIa YUCICHHBIX Pe3yJIbTaTOB, BBIYUCICHUS U BHIBOJIBL.

B mpomecce (GopmMupoBaHHS OIKCIEPUMEHTAIBHBIX YMEHHUH CTYyAGHT OO0ydYaercs
IPEJACTABIATh MHYOPMALIMIO 00 UCCIIENOBAHNU B YETHIPEX BUIAX:

B BepOaJbHOM: ONKCHIBATH OSKCIIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJIEINb
9KCHEPUMEHTa, PUKCUPOBATH BHUMAHUE HAa U3MEPAEMBIX BEJIMUNHAX, TEPMHUHOJIOTUY;
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B TaOMUYHOM: 3aMONHATH TAONMHUIIBI JAHHBIX, JIGKAIIMX B OCHOBE IMOCTPOCHUS
rpaduxoB);
) B rpayUyecKoOM: CTPOUTH TpadUKH MO TAOJUYHBIM TaHHBIM, YTO AT BOZMOKHOCTh
nepexoa K BBIIBIKSHHIO THITOTE3 O XapaKTepe 3aBUCUMOCTH MEXTy BETMUNHAMM;
) B BHJE MaTeMaTHUYECKUX ypaBHEHUH: JaBaTh MaTeMaTHYECKOE OIHCaHUE
B3aMMOCBSI3U BEJIMYMH, MaTeMaTHIeCKoe 0000IIeHueE.

Ha nabGopaTopHBIX 3aHATHUAX TPUBETCTBYETCS AaKTHUBHOE YydYacTHe B 0OCYXKIEHUU
KOHKPETHBIX CHTYyallld, CIIOCOOHOCTh Ha OCHOBE ITOJNyYEHHBIX 3HAHWH HAaXOIUTh HambOoee
3¢ (eKTHBHBIC pellIeHus] MOCTABIEHHBIX MPOOJIeM, YMETh HAXOAUTH TMOJIE3HBIN JAOMOIHUTEIbHBIN
MaTepua Mo TeMaTUKE 3aHITUH.

[Tpu oreHMBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOIIEe:

- Ka4eCTBO BBIMOJIHEHHUS JKCIIEPUMEHTAIBHO-IPAKTUIECKON YacTh pabOThl M CTETCHb
COOTBETCTBUS Pe3yJIbTaTOB PaOOTHI 3aJaHHBIM TPEOOBAHUSIM;

) KauecTBO 0(OpMIICHHS OTYETa Mo paboTe;
KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIE BOTIPOCHI MPH 3aITUTE PAOOTHI.

10.4. MeTonnueckue yKa3aHus M0 CAMOCTOSAATEJIbHOM padoTe 00y4YarIMXCs

CamocTrosTenbHass paboTa CTYIEHTOB IOApa3yMEBaeT IMOATOTOBKY IO BCEM pasjienam
qucuuIuinael «OOmasi 1 HeopraHmdeckas XHMHS» M BKJIIOYAeT MOATOTOBKY K JIEKLUSAM U
NPaKTUIECKUM U JTAOOPAaTOPHBIM 3aHITHSAM, pabOTy C Y4eOHOH M HayYHOU JINTEPATyPOH, pelIeHue
KOHTPOJIbHBIX JOMAIIHUX Pa0oT, pelieHue 3a/1a4, IOATOTOBKY K 9K3aMEHY.

CamocrosTenbHass pabora obecrneyuBaeT MOJATOTOBKY OOydaromlerocs K ayIuTOPHBIM
3aHATUSAM U MEPONPHUATHAM TEKYIIEro KOHTPOJISA U MPOMEXKYTOYHOH aTTeCTallMy M0 U3y4yaeMoM
TUCHUIUIAHE. Pe3ynmpTaThl 3TOM TOATOTOBKM MPOSBISIFOTCS B AKTUBHOCTH OOYYaroIlerocss Ha
3aHATUSX M B KAueCTBE BBINOJIHEHHBIX MPAKTUUECKUX 3aJaHUi W JpYrux (GOpM TEKyILero
KOHTPOJISL.

[Ipy BHIMONHEHUM 3aJaHUM 7SI CAMOCTOSITENILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepHaOB JIEKIUN [0 KaXJAOW MNPOHICHHOM TeMe, a TaKXKe H3YyYeHHE PEKOMEHIyeMOM
JUTEPATYypHl, IPEACTAaBICHHON B pasjene 6.

B mpormecce camocTosiTenbHON pabOTHl NMPHU W3YYEHUHM JUCHUIUIMHBI CTYACHTBI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHELUAIU3UPOBAHHBIX AyJAUTOPHIX AT CaMOCTOSTEIbHON paboThI
(ykazano B T1abm. 11). B ayauropmsx wumeercs JocTynm depe3 HHPOPMAIHMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «VIHTepHET» K 3JIEKTPOHHOU HH(pOpMaIMOHHO-00pa30BaTeIbHON
cpene yuupepcurera (QMOC) u anektponHoi 6udnuoteunoi cucreme (ObC), re B 3JIeKTPOHHOM
BUJIE pacIojiaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepHalibl, KOTOpble MOTYT OBbITh
UCTIOJIB30BaHBI U1l CAMOCTOSITENTHON paOOThI IPU M3yYEHUH AUCIUTUINHBL.

Jns obywaromuxcs Mo 3a04HOM (opMe OOydeHMs caMOCTOsATENbHAs paboTa SBIAETCS
OCHOBHBIM BHJIOM y4€OHOH NEATETHHOCTH.

10.5. MeTonnyeckune yKa3zaHus JJisl BbITIOJTHEHUsI KOHTPOJIbHBIX PadoT

[Tpu u3ydenun kypca «OOIIe U HEOPraHUYECKON XMUMHM» MPOBOIAUTCS 5 KOHTPOIBHBIX
paboT 1o paszzaenam IUCIUILTAHEIL.

B xonTponpHyto paboty Ne 1 BXOAST BONPOCH! IO OCHOBHBIM 3aKOHAM XMMHHU: BapUaHT 1 -

20 (mo BEIOOpY mpenojaBarteis) U3 Mertoauueckux ykasanuid: JK.B. Manynesuu, O.H. KoBasnesa,
T.B. CazontbeBa «BBenenue B kypc obmeit xumuu. OcHOBHbIE MOHATUS U 3akoHb HI'TY, r.
Huxnanit Hosropon, 2020. 54 c)

B xonTpOsBHYIO padoTy Ne 2 BXOAST BOMPOCH! 0 XUMUYECKOW TEPMOIMHAMUKE: BapUAHT
1 - 23 (mo BBIOOPY mpenopaBaTesisi) U3 MeToaudeckux ykazanui: Manynesuu JK.B. Koanesa
O.H., CazonteeBa T.B., JIlykpsanoBa FO.M. «3OneMeHTbl XMMUYECKOH TEPMOJMHAMHUKH B Kypce
obme#t xumun»: / H. HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 58 c.
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B xoHTponbHyto pabGotry Ne 3 BXOZST BONPOCH MO CIEAYIOIUM TEeMaM: CKOPOCTb
XMMHUYECKHX PEaKIMi, XUMHUYECKOE paBHOBECHE, BIUSHUE TEMIIEpaTypbl Ha CKOPOCTh
XMMHUYECKON peakuuu M T.JI.. BapuaHThl 1-27 (1o BbIOOpY INpemnojaBaTesis) U3 METOANYECKUX
ykazanuii: [.H. bopucoBa, A.B. bopucos, 0.B. barramoa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTU NpoTekaHus xuMmudeckux peakuuil. H.Hosropox, HI'TY mm. P.E. Anekceesa.
2015.-49c;

B kxontponbHyto pabory Ne 4 BXOZAT BONPOCH MO CIEAYIOIIMM TeMaM: CHOCOOBI
BBID@)KEHUSI  KOHIIEHTPALMHM  PACTBOPOB; CTEXMOMETPUYECKHE pacyeTbl, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE peakuuu: BapuaHT 1-30 (mo BBIOOpY mpemnojaBaTessi) U3 METOIUYECKUX
ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I''H. bopucoa KoHTposibHBIE 3amaHus 1O TeMe
pactBopsl. H.Hosropoa, HI'TY um. P.E. Anekceea. 2017. 14 c.; A.Jl. CamconoBa, A.B.
Bopuco, I'.H. bBopucoBa OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIE MPOIECCH: y4eOHO-METO/I.
1mocoOue K BBIMOJHEHUIO KOHTPObHBIX 3ananuil (30 3amanwmii) / H. Hosropon, HI'TY um. P.E.
Anexkceesa. 2024. - 28 c.

B konTponpHyto pabory Ne 5 BXOIAT BONpPOCHI IO T€MaM: TajbBAHUYECKHUE HJIEMEHTHI,
JIEKTPOJIN3, HJIEKTPOAHBIM MOTEHIMAN, BOJOPOIHBIN 3/1eKTpos, ypaBHeHne HepHcera: 3amaua 1-
100 (o BEIOOpY mpenoaasatens) u3 Metoanueckux ykasanuit: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa Onexrpoxumus. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

11. OUEHOYHBIE CPEJACTBA JJIsI KOHTPOJISA OCBOEHUA JUCHHUIIJIMHBI

TunoBble KOHTPOJILHBIE 3aJaHUS WJIH WHbIE MAaTEPHAJIbl, HEO0OXO0UMBbIE /IJIsl OLIEHKHU
3HAHUI, YMEHHM i, HABBIKOB U (MJIH) ONBITA B X0/I€¢ TEKYLEr0 KOHTPOJISl YCIIeBAeMOCTH

Bompocsl, nHANBUAYaNbHbBIE 3aJaHUS U 33]Ja4H MIPEICTABICHBI B METOIUYECKUX YKA3aHUAX
K IPAaKTUYECKUM U 1abopaTOpHbIM 3aHATUAM [3.1 — 3.8], mpeacTaBieHHbIX B 11. 6.3.

Ilpumepvr munoewvix 3a0anuii:

11.1.1. TunoBsbIe 3a1aHNS K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATHAM

3austue Ne 24 (2 yaca)
OKHCIUTEJbHO-BOCCTAHOBUTEIbHBIE peakunu. Pemenue 3aaau

1. UaauBuayansHOE pEIICHUE 3aa9d OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIHUAM (110
BbIOOpY mpernonaBareiss M3 METOAMYECKHUX YKa3aHWM K JabOpaTOpHBIM M MPaKTHUYECKUM
3aatusMm:  CamconoBa A.JI., Tamkun AJL, CasontbeBa T.B. «OxucnurenbHo-
BOoccTaHOBUTENbHBIE peakuun» H. Hosropon, HI'TY um. P.E. Anekceesa. 2012. 36 c.)

TUITOBBIE 3ATAY:

1. Onmnpenenute BO3MOXXHOCTH CaMOIIPOM3BOJBHOTO MPOTEKaHUS PEAKUUH TpH
CTaHJApTHBIX YCIOBUSIX

2KMnOy + 16HF = 2MnF, + 5F, + 2KF + 8H,0

2. Omnpenmenute BO3MOXKHOCTH CaMOIPOM3BOJIBHOTO TMPOTECKAHUS PEAKIUH  TIPH

CTaHJIapPTHBIX YCIOBUAX
2KMnO4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0

3. Omnpenenure BO3MOXKHOCTb CaMOIPOU3BOJIBHOIO MPOTEKAHUS pPEakUuu Ipu

CTaHJAPTHBIX YCIOBUAX
2Fe0,* + 8H' + 2Br — Fe’" + Br, + 4H,0

4. Omnpenenure BO3MOXXHOCTH  CaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEAKUUH  MpU

CTaHJAPTHBIX YCIOBUSIX
AsO,* +2H,0 + 21" = AsO, + 1, + 4OH
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5. BeluucauTe KOHCTaHTY PaBHOBECHS PEaKLIUU
2KMnOy4 + 10FeSO4 + 8H,SO4 = 2MnSO4 + 5Fe,(SO4); + K;,SO4 + 8H,0
6. Onpenenute HaPaBJIEHUE PEAKIIMU IIPU CTAaHAAPTHBIX YCIOBHSIX
2KMnO, + 5H,S + 3H,SO4 = 2MnSO, + 2S + K,SO,4 + 8H,0

7. MeToioM MOHHO-3JIEKTPOHHBIX ypaBHEHUH moadepure Ko3()pPUIMEHTHI B CIEAYIOLIUX
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX. YKAXKUTE OKUCIUTENIb U BOCCTAaHOBUTENb. Kakoii
13 DJIEMEHTOB OKHUCIISETCS, KaKOW BOCCTaHABIMBACTCS?

1)Al + K;,Cr,07 + H,SO4— Aly(SO4); + Cry(SO4); + K;SO4 + H,O

2) Al + KMnO, + H,SO4— Aly(SO4); + MnSO,4 + K,SO4 + H,O

3) Ml’lOz + KCIO3 + KOH— Kle’lO4 + KCl + Hzo

4) Bi,03 + Br, + KOH— KBiO; + KBr + H,O

5) SnCl, + K,Cr,07 + HCI — SnCl, + CrCl; + KCI + H,O

6) Mgl, + H,O, + H,SO4— I, + MgSO,4 + H,O

7) FGSO4 + KC103 =+ HzSO4—)F62(SO4)3 + KCl + H20

8) KN02 + KQCI'207 + HQSO4—> KNO3 + CI’Q(SO4)3 + KQSO4 + HZO

9) Ml’lOz + 02 + KOH— KQMI’IO4 + H20

10) SO, + FeCl; + H;O— H,SO4 + FeCl, + HCI

11) HoS + K,Cr,O7 + H;SO4— S + Cra(SOy); + K,SO4 + HyO

12) H,SO3 + HIO;— H,SO4 + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO,4 + K,SO4 + H,O

14) KMnO, + KBr + H,SO4 — MnSO, + Br; + K,SO,4 + H,O

15) SO, + KMnO,4 + H,O — K;SO4 + MnO, + H,SO4

16) KI + KMnO,4 + KOH — I, + K;MnO4 + H,O

17) MI’IOZ + HQSO4—> MI’ISO4 + 02 + HzO

18) FeSO4 + KMnOy4 + H,SO4 — Fep(SOy4); + MnSO4 + K,SO4 + H,O

19) KN02 + KMHO4 + KOH — KNO3 + Kle’lO4 + Hzo

20) K,S + KMnO4 + H,SO4 — S + MnSO,4 + K;,SO4 + H,O

21) NaCrO, + H,0, + NaOH— Na,CrO4 + H,O

22) P+ HNO; + H,O — H;PO4 + NO

23) KMnO4 + H,S + H,SO4 — S + MnSO,4 + K,SO,4 + H,O

24) Fe,03 + KNO3; + KOH— K,FeO4 + KNO, + H,O

25) I, + KOH — KI + KIO; + H,O

26) K105 + H,O, + H,SO4— O, + I, + K;,SO4 + H,O

27) A12 + KOH + Hzo —>K[A1(OH)4] + H2

28) SHC12 +KM1’104 + HCl — Sl’lC14 + Ml’lClz +H20

29) Cl, + KI + KOH — KCI + KIO; + H,O

30) SnCl, +FeCl; — SnCl, + FeCl,

8. MeTomoM »JIEKTPOHHO-MOHHBIX YPAaBHEHHM COCTAaBBTE IOJHBIC YPaBHEHUS DPEAKIIUM,
YYHUTBIBAsI, YTO-TUOO OKUCIUTENb, TUOO BOCCTAHOBUTEND SBISIOTCS Takke U cpeaoi. O0ocHyHTe
Ha OCHOBAHUU CTaHIAPTHBIX OKHUCIWUTEIbHO-BOCCTAHOBUTEIIBHBIX MOTEHIIMAIOB BO3MOXKHOCTD
MPOTEKAHUS JJAHHBIX PEaKIIUH.

1) KI + H,SO4/xon1/— I, + H,S + K,SO4 + H,O

2) KBr + H,SO4/konn/— Br; + S + K,SO4 + H,O

3) NaBr + H,SO4/koun/— Br; + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xor/— MgSO,4 + S + H,O

5) Al + H,SO4/xout/— Aly(SOy4); + HyS + H,O
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6) Cu+ HQSO4/KOHI_I/—> CU.SO4 + SOz + HzO

7) Ag + H,SO4/xou1/— Ag,SO4 + SO, + H,O

8) HCl/kou1/ + MnO,— Cl, + MnCl, + H,O

9) HCl/kon1/ + KMnO4—Cl, + MnCl, + KCI + H,O

10) HCl/kon1/ + PbO,— Cl, + PbCl, + H,O

11) HCl/kxon1/ + CrO; — Cl, + CrCl; + H,O

12) HCl/kxon1/ + K,Cr,0O7;— Cl, + CrCl; + KCI1 + H,0O

13) Zn + H,SO4/xon1/ — ZnSO,4 + H,S + H,O

14) CuS + HNO3;— S + Cu(NOs); + NO + H,O

15) Cu0 + HNO3— Cu(NO3), + NO + H,0

16) CuS + HNOy/kori/— H,SOj + Cu(NOs), + NO, + H,0
17) FeS + HNOs/kout/— Fe(NO), + H,SO, + NO, + H,0
18) MnS + HNO3;— S + NO + Mn(NOs), + H,0

19) FGSO4 + HNO3—> Fez(SO4)3 + FC(NO3)3 + N02 + HQO
20) MnS + HNO3/KOHH/—>HQSO4 + N02 + Mn(N03)2 + HQO
21) Ag + HNOs/koni/— AgNO; + NO, + H,O

22) Zn + HNO3s— Zn(NO3), + NO + H,0

23) Mg + HNO3/O‘{GHBpa36./—> Mg(NO3)2 + NH4NO; + H,O
24) Fe + HNO;— Fe(NO3); + NO + H,0

25) S + HNO;— H,S0, + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu + HNOy/pa36/— Cu(NOs), + NO + H,0

28) Sn + HNOs/kon1/— H,SnO; + NO; + H,O

29) Fe + HQSO4/KOHI_I/—> FGQ(SO4)3 + SOZ + HZO

30) K,S + HNO3;— S + NO + KNO; +H,0

11.1.2. TunoBble 3a1aHus AJs JA0OPATOPHBIX PadoT
JladopaTropHoe 3ansaTue Ne 1 (4 yaca)
OnpenesieHne IKBUBAJIEHTHOMH Macchbl MeTaJLIa

TUITIOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. llens paboThI

2. Tlopsimox BBITIOJIHEHHSI pabOThHI

3. O6paboTKa SKCTIEPUMEHTAIBHBIX JaHHBIX

4. AHanu3 pe3yiabTaToB

5. Cxema ycTaHOBKHU

6. Haiitu skBuBanieHTHYI0 Maccy cepbl B coequHeHusix H,S; SOs3; FeSO,4; CuSOs.

7. OT 4ero 3aBUCUT SKBUBAJICHT XMMHUYECKOTO 3JIEMEHTA: 1) OT BaJIEHTHOCTH; 2) Bceraa

SIBJISIETCS] TOCTOSTHHOM BEJIMYMHOM.

8. Uemy paBeH o0beM 1 Monb uaeansHoro rasa npu 25 °C u gaBnenun 1 atM, macca ero
SKBUBaJieHTa — 29,65 r/mMonb. YUeMy paBHBI BaJ€HTHOCTh M aTOMHAsl Macca MeTajlla, KaKoW 3TO
MeTa?

9. Onpenenuth 3KBUBAJICHTHYIO Maccy MeTtasuia, eciau 0,4 r ero BbITECHUIU U3 BOJbl 624
miaH; npu 470 °C u 743 mm pr. c1.?

10. 0,36 r metamia o6pasytot 0,68 r okcuga. OnpenenuTs SJKBUBAJICHT METaILIA.
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11. Mblitbsik 0oOpa3yer qBa OKCHIa, U3 KOTOPBIX OJUH COAepKUT 65,2 % (Macc.) MBIIIbSIKA,
a apyroit — 75,7% (macc.) Mblmbsika. OnpeaenuTh YKBUBAJICHTHBIE MACChl MBIIIBSIKA B 000UX
ciyvasix. Hanmrcats opMysisl COOTBETCTBYIOIIUX OKCHIIOB.

12. ChopmynrpoBaTh 3aKOH SIKBHUBAJICHTOB, JIaTh €0 MaTEMAaTHYE€CKOE BhIPAKEHUE.

13. Kak omnpenenutb HSKBUBAJIEHT OKCHAA, €CIW M3BECTEH JKBUBAJICHT HJIEMEHTA,

COEIMHUBIIETOCS C KHCIOPOaAOM?

14. JlaTh onpeneneHus 3JKBUBAJICHTA 3JIEMEHTA, SKBUBAJICHTHON MaCCHI.

15. Haiitu sxBUBaJIeHTHYIO Maccy Maprania B coeaunenusx: Mn(OH)4; Ko;MnOy4; MnSOy.

16. Ckonbko skBuBaneHToB cogepkurcs B 200 r CaCOs; B 400 r NaOH?

11.1.3. TunoBbie BONpoOCHI (3aaHus) JJIA YCTHOrO (MUCBMEHHOI0) Onpoca
JIEKIIUSA Ne 5
3aBucCHMMOCTb CKOpPOCTH peakunuu oT Temnepatypbl. [Ipunuun Jle-llaTenne

THUIIOBBIE BOIIPOCHI Jidd TPYIHIIOBOI'O OBCYXJIEHUSI HA
JIEKHUOHHBIX 3AHATUAX:

1. Kak 3aBUCUT CKOPOCTh XUMUYECKOW PEAKIIUN OT KOHIICHTPAIIMH PEearupyroinX BEIIeCTB
JUTSL CIIOKHBIX peakuui?

2. Hanmummmre nuddepeHnnanbHoe KHHETUYECKOE YPABHEHHUE PEaKIUH.

3. Uro Ha3pBalOT mopsiakoM peakuuu? Kak skcrepuMEHTanbHO ONPEACNSIIOT MOPSIOK
peaKIiu Mo JaHHOMY BEIIECTBY?

4. Kak W3MEHSIIOTCA KOHIICHTPAIlMM BEIIECTB BO BPEMEHHU 10 MEpPEe IPOXOXKICHUS
peakuu? Hanummre HHTETpaibHOE KHHETHIECKOE YPABHEHHE JIJISI PEaKIIUU TTEPBOTO MOPSIIKA.

5. Ot kakux (akTOpOB 3aBUCUT CKOPOCTb XUMHUYECKOW pPEaKIMH B TIeTEPOreHHBIX
cucreMax?

6. Kak 1 moyemy 3aBUCHUT CKOpPOCTh peakuuu OT Temmneparypsl? Hanumwure ypaBHEeHue
Appennyca. KakoB ¢u3ndeckuil CMBICI KOHCTAaHT ypaBHeHHs? Kakue sKcrepuMeHTalTbHbBIE
JTAaHHBbIE HEOOXOIMMBI JIJI pacyeTa SHEPTUH aKTUBALINH?

11.1.4. TunoBbie TECTOBBIE 32JAHUA

Tema «OcHOBHBIE N0J10KEHHUS, JJIeMEHThl XMMHYeCKOii TEPMOAMHAMUKH U TelJIOBbIe
3¢ exThl XMMHUYECKUX PeaKkmuiin»
1. TemnoBo# a3 PexT peaknuu XapaKTePU3yeTCs U3SMECHEHUEM
1) sHTpONHHM; 2) SHTAIBNKH; 3) TOBBIIICHUEM TEMIIEPATYPbI; 4) BHYTPEHHEH SHEPTHUH.
2. Peaxius mpoTeKaeT cCaMOMPOU3BOILHO B MIPSIMOM HAIIPABICHUU, €CITU
1) AH<O0; 2) AG<0; 3) AS>0; 4) AH>O0.
3. DOHTponus SBISIETCS XapaKTEPUCTHUKOM
1) TennoTel cucTeMsr; 2) 6ecropsiiKa CUCTEMBbI; 3) MOTEHIUATLHONW YHEPTUU CUCTEMBI;
4) nBUKEHUSI MOJIEKYJI.
4. TemnnoBoii 3P deKT peakuu 3aBUCUTE OT
1) TeMriepaTypbl OKpy XKarolen cpepl; 2) TaBJIeHUS B CHCTEME; 3) HAYAJIBHOTO U
KOHEYHOT'O COCTOSIHUSI CUCTEMBI; 4) IMyTH MPOTEKaHUs pEaKIIUU.
5. B xoxe peakiuy mpoucXoIUT BBIJICICHHUE Ta3a — CUCTEMa PacIIUPsSIETCs, IPH TOM €€
1) saTponus ymensinaercs (AS<0); 2) suranbnus yBenaunuubaercs (AH>0);
3) suTponus Bo3zpactaeT (AS>0); 4) BHyTpeHHss sHeprust ymenbiaercs (AU<0).
6. Jlna xakont peakuuu ASxp >07?
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1) CaCOs; (k) =CaO(k)+ CO,(1);
2) 280, (r)+ Ox(1)=250;(1);
3) L(r)+ Hy(r) = ,HI(1);
4) 3H,(r)+ Na(r) = 2NH;3(1).
7. Peakuus mpoTeKaeT caMOINIPOM3BOJILHO NPU TemIeparype Hike paBHoBecHo# (T<T,), B
cllydae eciu
1) AH<0, AS<0; 2) AH<0, AS>0; 3) AH>0, AS<0; 4) AH>0, AS>0.
8. Peakuus mpoTeKaeT CaMOMPOM3BOJIBHO TMPH TEMIEpAaTypax BbIIIE TeMIEpaTyphl
paBHOBECHS, B CIIy4ae €Clin
1) AH>0, AS>0; 2) AH<0, AS<0; 3) AH<0, AS>0; 4) AH>0, AS<O0.
9. B cucreme HET paBHOBECHS, pEaKIHsi HE BO3MOKHA IPH JIF0O0OH TeMIieparype, B ciIydae
eciu
1) AH>0, AS>0; 2) AH<0, AS>0; 3) AH>0, AS<0; 4) AH<0, AS<O0.
10. Peakiust mpoTeKaeT caMONPOU3BOILHO MPH JI000H TeMIepaType B Cirydae
1) AH<0, AS>0; 2) AH<0, AS<0; 3) AH>0, AS<0; 4) AH>0, AS>0.
11. Peakius siBisieTcst 5K30TePMHUUECKOM, €CITU
1) AH<O0; 2) AU >0; 3) AU<0; 4) AH>0.
12. Peakuusi IpOTEKaET C MOIJIOIIEHUEM TEILIA, €CIIU
1)AH<O0; 2) AS>0; 3) AH>0; 4) AU>O0.
13. Cucrema HaxXoAUTCS B PAaBHOBECUH, €CIIU
1) AH= 0; 2) AS=0; 3) AG=0; 4) AU=0.
14. DHTpONMSA CUCTEMBI MOBBIIAETCS IPU
1) KoHIeHCaIMH TTapa; 2) KUTIEHUU KUJAKOCTH; 3) KPUCTAJUTU3AIIUN KUJIKOCTH;
4) npy TIaBICHUN
15. DHTponHs cUCTEMbI YMEHBIIIAETCS TPH
1) kpucTannu3anuy; 2) TiaBIeHuH; 3) BO3TOHKE; 4) pacCTBOPEHUH.
16. Peakuus nporekaer no ypasHenuto 2 HCly + Cayy = CaClyyy + Hyry. Ckonbko Moneit
HCI Bcrynuino B peakiuro, eciu Beiaenuiochk 152,88 k/[x teruia?
1) 1 momnb; 2) 0,25 mons; 3) 0,5 moinb; 4) 1,5 Mok,
17. Duranemus oopazoBanus FeO cocraBnser -265 k/[x/Monb. CKONMBKO TETUTa BBIASITUTCS,
eciu oopasyetcst 144 r okcupa xene3a’?
1) 132,5 xJIx; 2) 530 xJIx; 3) 677 xJIx; 4) 488 xJ[x.
18. Cornacno 1 cneacrButo 3akoHa ['ecca TemnoBoii a3 e peakuu
F6203(K) +3 CO(F) =2 FC(K) +3 COz(r) paBCH
1) AHxp = - 240,18 xJIx; 2) AHxp = 240, 18 x[Ix; 3) AHxp = 340 xJIx;
4) AHxp = - 226,9 xJIx.
19. Durponus cucreMsl B xoae peakuun Na,COjs = NayO(y) + COy(y yBenuuuBaeres, T.K.
1) oOpasyercs ras; 2) peakiys caMOIpon3BOIbHAs; 3) 00pa3yeTcsi OKCHI HATPHS,
4) 00pa3yroTcs 1Ba OKCHIA.
20. Onpenenute TemnoBoi 3¢ dekt cropanus KUAKoro CSy, 10 06pazoBaHus raz000pa3sHbIX
C02 n SOz.
1) - 602 x]JIx; 2) 635,2 xkJIx; 3) — 635,2 xkJIx; 4) 602 kJIx.

Kputepuu oneHrBaHus TECTOBBIX 3aJaHUM:
- OLIEHKA «HEYAOBIIETBOPUTENLHOY - 32 20-40% mpaBUIILHO BBITTOJIHEHHBIX 33JJaHUM;
- OLICHKA «yJOBJIETBOPUTEIBLHO» - 32 50-70% mpaBUIIbHO BBINOJHEHHBIX 3a1aHUN;
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- OLIEHKa «xopouioy - 3a 70-85% npaBUJIbHO BHITIOJIHEHHBIX 3aJaHUM;
- OIIEHKA «OTJIMYHOY - 3a MPAaBWJIbHOE BHITIOJIHEHHE Ooiiee 85% 3amaHuid.

11.1.5. Tunoselie 3a5aHus A5l KOHTPOJIbHON padoThI

KOHTPOJIBHASI PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHBbI XUMHN»
BAPUAHT 1

1. Ckonbko Mosiet U MoJekya coaepkuT 10 r xmopa npu H.y.? Onpenenute ero oobeM
(n.y.).
2. B34Thl paBHBIE MacChl a30Ta W KHUCIOpOJa MPH OAMHAKOBBIX ycioBuax. Ompenenurte
COOTHOILIEHHE 00BEMOB ITHX ra30B.
3. I'a3, MIIOTHOCTH KOTOPOTO MO BO3AYyXy cocTaBiisgeT 0,6, HAXOIUTCA B COCYAE€ €MKOCTBIO
201 o nasnenrem103,8 kI1a mpu20°C.Paccuuraiite Maccy rasa.
4. Ilpu narpeBannu 20 T MeTamuia moiaydeHo 21,66 r okcuna. Onpenenute 3KBUBAIICHTHYIO
Maccy OKCHJa U MeTaJlja.
5 Kakoit ra3 m B KakoM KOJWYECTBE OOpasyeTcs MpH B3auMojehcTBuu 6,4 T Meau ¢
M30BITKOM KOHIIGHTPUPOBAHHOM CEPHOM KUCIOTHI?
6. DKBUBaJeHTHAs Macca MeTaia paBHa 20r/Moinb. Kakol mporeHT no Macce Kuciaopoaa B
OKCHJI€ JaHHOI'O MeTaJlia?
BAPUAHT 2
1. Macca 1n raza npu H.y. paBHa 0, 0021kr. Onpenenure MOJSPHYIO Maccy ra3a M €ro
IUIOTHOCTH IO BO3/YXY.
2. B kakoM 00beMe BOJI0poia Ipy H.y. cozepxkutces 18-10% monexyn?
3. Onpesenure naBieHKe dTHIEHA B cocye oobemom 10 1 mpu -2°C.
4. IIpu BoccTaHoBieHN” 1,34 T OKCHIa MeTaJlIa BOJOPOIoM oOpa3oBaioch 0,324 T BOIBI.
Omnpenenute YKBUBAJIEHTHYIO MacCy MeTaslia.
5. Cmemanu 7,3 xynopoBoaopoaa u 4r ammuaka. CKOJIBKO TpaMMOB XJIOpUJa aMMOHUS TIPH
3TOM 0obOpa3zyercs? Kakoil uCX0HBIN Ta3 ObLT B3ST B U30BITKE?
6. Ilpu B3aumoneiictBuu ¢ Bojod 0,25T ABYXBaJ€HTHOrO MeTaia BblAEINUIOCh 140Mia
Bojopoza (H.y.). Kakoii ato meramn?
BAPHUAHT 3
1. Haitnure cooTHOeHne 00beMOB PaBHBIX MAacC a30Ta M aMMHaKa.
2. Onpenenute Macey okcuaa yraepozaa(ll), comepskarryro 2-10%°momnexyar.
3. Kakoit o0beM 3aHuMaeT 4 T Bojopoia IpH aaBieHnn 1 atmocdepa u 5°C?
4. PaccuuTaiiTe SKBUBAJICHTHYIO MAacCy OJEMEHTa, €CIH €ro COeAHMHEHHE C Cepou
conepxut 13,8% (1o mMacce) cepbl, SKBUBaJIEHTHast Macca KoTopoit paBHal6,03r/MoJIb.
5. K pactBopy, coxmepxamemy 10r murparta csunua (II), npumwin 10 mu 5%pactBopa
xyopuna Hatpus (p = 1,03r/cm®). Onpenenure Maccy 00pa3oBaBLIETOCS OCAIKA.
6. IIpu B3aumopeiictBuu 13r meramia (I) ¢ Bomoit Beyaenunock 3,731 Bogopoda(H.y.).
Onpenenure 3TOT MeTaILI.
BAPUAHT 4
1. Ompenenute 00BEM YIJIEKHCIOTO Ta3a (H.y.), COIEPXKAIEro Takoe K€ KOJIUYECTBO
MOJIEKYJ, 4TO U B 10r BOJIBI.
2. IIpn 7°C naBnenue rasa B 3akpbeIToM cocyzae paBHO 96 klla. Kakum craner naBieHue,
€CJIM OXJIAIUTh cocyn 10-33°C?

41



3. V3 CKONBKHX aTOMOB COCTOMT MOJIEKYJia aproHa, €CIH IUIOTHOCTh €r0 IO BO3IyXY
paBnal,38?

4. Oxcupn metamna (II1) conepxut 30% mo macce kucinopoaa. OnpeneanTe 3TOT METa.

5. Cxonpko HuTpata meau (II) obpasyercs npu B3auMoaeiCTBUM U30BITKA pa30aBICHHON
azoTHOM kucioTsl ¢ 3,2 T menu? Kakoil ra3 m B kakoM oObeMe (H.y. BBIAENAETCS B ATOU
peakuuu?

6. DxkBuBanmeHTHas Macca Mmetamia (II) paBHa 12 1/mMonbs. OmnpenenuTe MPOIEHTHOE
coJiep>KaHue KUCIOPOoJa B OKCHJIE ATOTO MeTaslia.

BAPUAHT 5

1. ConocraBbTe 4UCIIO MOJIEKYJ, cojepkaumuxcsa B 1T azora u B Ir okcuaa azota(ll). B
KAaKOM CJIy4ae ¥ BO CKOJIKO pa3 YUCJIO MOJIEKYJ Ooibiiie?

2. Kakoii 06bem nipu H.y. 3aHuMaeT 10t xjopa? CKoJIBKO MOJIEH XJIOpa CONEPKHUTCS B ATOM
macce?

3. KakoB 00beM Bojopoaa IpHu 17°C u npaBnenmn 200 kIla, BBIAEIHBIIETOCS npu
pacTBopeHuH 1,5 KT IMHKA B COJISTHOM KHCJIOTE?

4. ITpu coenuuenun 1r docdopa ¢ kucinopogom ObuI0 momydeHo 2,29 r okcuaa docdopa.
BriBenute popmyity sToro okcuaa ocdopa.

5. MoxHo s xene3o Maccoil 5,6r npespatuth B Fe;O, B3aumoneiicteuem ¢ (0,05 moib
kuciopona? Kakoit o0wem kuciiopoaa (H.y.) moTpeOyeTcst I TOTHOTO MPOTEKAHUS JTaHHOM
peakiuu?

6. CKONBbKO SKBHBAJICHTOB BOJIOpOJa MOTpeOyeTcs IJisi BOCCTAHOBJIEHUS 7,2 T OKCHIA
xenesa(Il). Kakoit o0beM 3aiiMeT TaHHOE KOJIMYECTBO BOIOpoaa?

BAPUAHT 6

1. Paccuuraiite Maccy 0AHON MOJIEKYJIBI CEPOBOOPOA.

2. Ilpun 17°C u nasnenun 104xIla macca 624n rasza cocrasiser 1,185 kr. Onpenenure
MOJISIPHYIO Maccy rasa.

3. OnpenenuTe IOTHOCTH a30Ta MO BOAOPoy. Kak OTHOCATCS 00beMBbI paBHBIX MacC 3THX
ra30B MPU OJIMHAKOBBIX yCIOBHUIX?

4. MpImbsk 00pa3yeT Ba OKCHA, COACPKAIINX COOTBETCTBEHHO 65,2 u 75,7 % MbIIbsKa
no mMacce. Onpenenure XuMudeckue GopMyJIibl 3TUX OKCHUIIOB.

5. Ilpu BoccraHoBnenuu yriem 32 r okcuaa xene3a(lll) oOpazosanocs20,81 r xkenesa.
BrerarcnuT BeIXOJ kene3a B MPOLEHTaxX Mo Macce.

6. Ha BoccranoBnenme 1,8 r okcuma meramna tpedyercs 0,833 n Bomopoma(H.y.).
Ornpenennurte SKBUBAJICHTHBIE MacChl OKCHJIa U METaJlIa.

BAPHUAHT 7

1. Onpenenure maccy 10m azora mpu H.y. Kakoe KOIM4YeCTBO MOJEKYJ COIEPKUTCS B
TaHHOM 00BeEME?

2. Onpenenute 00beM yIIEKUCIOro ra3a (H.y.), COAEpKaIIfii Takoe K€ KOJIMYECTBO MOJIb,
kak u B 10 r Bomopona.

3. Ilpu xakoMm JaBJIEHUU Macca XJopa oObEeMOM 371 COCTaBUT 2,5T, €Clu TeMIieparypa
pasHa 25°C?

4. DnemeHT o0Opaszyer okcui, coaepkamuii 32% mo Macce kuciopona. Paccuwraiite
SKBHUBAJIIEHTHYIO MacCy JIaHHOTO 3JIEMEHTA.

5. HaBecky cmaBa maccoi 8,215r, conmepskamero 75% wmapranua u 25% antoMuHus,
o0paboTanu pacTBOPOM COJITHON KHCIOTHL. OrmpenenuTe o0BEM BBIIECIUBIIETOCS BOJOPOJIA
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(n.y.). HaBecky storo xe cmiaBa maccoil 6,89 r obOpaboranu mienousto. Berancnure oobem
BBIAEMBIIErocs Bogopoaa npu 21°C u 988 xIla.

6. Ha okucnenue [ByxBaJeHTHOro mertamia maccod 8,34 r HeobOxomumo 0,68 1
kucinopoaa(a.y.). Onpenenure, 4To 3TO 32 METAILI.

BAPUAHT 8
1. Kaxoii 06beM npu H.y. 3aHuMaeT 10 r ammuaka? CKOJIBKO MOJIEKYJ COAEPKUTCS B 3TON

Macce BelecTna?

2. IlnoTHOCTH MapoB 6Gpoma 1o Bo3ayxy paBHa 5,37. KakoB coctaB mosekyn 6poma?

3. Onpenenure maccy 10 1 kucnopoaa npu 21°C u naBnenun125 klla.

4. Ilpu BoccranoBnenuu 16 r okcunga meramia (II1) amromuauem nmomydeno 10,2r okcuaa
amromMuHus. OnpeaenuTe, 94To 3TO 3a METaI.

5. BemectBo umeer cienyromuit cocraB % mno macce: 37,71 narpus, 22,95 kpemnus, 39,34
KHUCIIOpO/Ta. Y CTAHOBUTE MPOCTEHIITYEO (hOPMYJTY 3TOTO BEIIIECTBA.

6. [Ipu cxxuranum St metaia oopazoBasiock 9,44 r okcuna qaHHOro Metauia. Onpeaenure
SKBHBAJICHTHBI MACChI OKCHA U METaJlJIa.

BAPUAHT 9
1. Yemy paBHa Macca MOJIEKYJIbl okcuaa cepsl (IV)?

2. IlpenenpHblii Ta3000pa3HbIl  yraeBogopon wmaccoi 0,268 r 3anumaer 00BeM
200Mm(H.y.). Haitnure MOISIpHYIO MacCcy U yCTaHOBUTE YTJIEBOJOPO/I.

3. Cocyn emkoctbto 101 mipu 27°C BMemaeT ouH MOJIb BOo3Ayxa. Paccuuraiite naBiieHue
BO3/lyXa B COCYJIe, €ClIi MOJISipHasi Macca Bo31yxa paBHa 29 1/MOJb.

4. Tlpu BoccranoBienuu 8,06 T okcuaa MeTauia OEpUILTUEM IMONYYEHO 5 T OKcHaa
Oepwmnus. PaccumrtaiiTe SKBHUBAJICHTHYIO MAacCy MeTajula, €CJIM OJKBUBAJCHTHas Macca
Oepwiutus paBHa 4,5 T/MOJIb.

5. Tlpu pasnokeHWW KapOOHATa KaJbIHS BBIICIHIOCH 5,6 1 yIIEKUCIOro rasa(H.y.).
Onpenenure Maccy THAPOKCHIA Kaylusi, HEOOXOIUMYIO ISl TIPEBPAIICHUS BBIICTUBIIETOCS
rasza B kapOoHat kanus. CKOJIbKO MOJIeH KapOOHATa KaJIBIHS TIPHU TOM Pa3JI0KHUIOCH?

6. UerbipexBajeHTHBIA MeTaiul Maccoil It pearupyer ¢ 0,27 r kucnopona. Onpenenure
SKBHUBAJICHTHBIE MACChI TOTO OKCHJAa U MeTaJlla. Y CTAHOBUTE, UTO 3TO 32 METaJll.

BAPUAHT 10

1. Omnpenenute Maccy KHUCIOPOAA, COAEPIKALIETO CTOJIBKO K€ MOJEH, CKOJBKO HX
COJIEPKUTCS B 36T BOJIBI.

2. Macca raza oobemom 107 m* (m.y.) paBna 1,175:107 kr. BeIYMCIMTE MOJEKYISAPHYIO
Maccy ra3a 1 Maccy OJHOW MOJIEKYJIbl 3TOTO Tasa.

3. Kakoii o0vem okxcuna yriaepoaa(IV) MoOXHO HOIYyYyduTh MNpU HPOKAJTUBAHUHU
rupokapbonara Hatpus mMaccoii 210 r nmpu25°C u naBnennul06xI1a?

4. DKBUBAJICHTHAs Macca MeTajla paBHa 251/mMonb. Paccuuraiite o0beM Bogopoaa(H.y.),
HEOOXOMMOTO ISl BOCCTAHOBIIEHUS €ro oKcua Maccoi 4,95r.

5. Kycouek cepeOpstHo MOHETHI Maccoii 0,3 T pacTBOPUIU B KOHIIEHTPUPOBAHHOM a30THOM
kucnore. K momydueHHOMY pacTBopy Ao0aBmin xiopuaa Hatpus. OOpa3zoBaics 0cagok Maccoi
0, 199 r.Kakoii % cepeOpa no Macce coaepkajics B MOHETe?

6. KakoBa Macca rujipokcuia Kajius, coiepKaliasi CTOJIbKO e HKBUBAJIEHTOB, CKOJIBKO UX
coaepxxutcs B128 r rusipokcuaa Kaabius?
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11.2. TunoBble KOHTPOJIbHbIE 33JaAHUS WJIM MHbIe MATePUAJIbI, He00X0AUMbIE IS
OLIEHKHU 3HAHUN, YMEHHMd, HABBIKOB M (WJIH) ONbITA B X0J€ MPOMEKYTOYHON aTTeCTAIMU IO
JUCIHHUILTIMHE

DK3aMeH MPOBOAUTCS B YCTHO-IMCHbMEHHOW (opMe MO BCEMy MaTepualy H3ydyaeMOoro
Kypca «O011as 1 HeopraHU4ecKasi XUMUN)

DK3aMEHAIIMOHHBIA OWJIET COACPIKUT 5 BOIIPOCOB M3 Pa3HBIX TEM Kypca.

IK3AMEHAINIMOHHBIE BUJIETbBI

3K3AMEHAIIMOHHBIA BUJIET N1

1. Buytpennssi sHeprus u ee ¢uzuueckuid cmbica. [lepBblif 3aKOH TepPMOJAMHAMUKH.
Ontanenus. CranaapTHele ycnoBus. TerioBele 3¢dexTsl peakuuit Qv u Qp. OHmo - H
9K30TEPMHUUECKHE PEAKIIUN. DHEPreTUYECKUE AUarpaMMbl 3TUX peaKLUi.

2.. Juccounanus snexTponutroB. MonHoe mnpowusBeneHue Bonbl. lllkama KHCIOTHOCTH.
HefitpanpHble, kuciple u mienounbie pactBopel U ux pH. Omnpenenuts pH B HachllieHHOM
pactBope Al(OH);

3. IIna3ma. Ee xapakrepuctuku. [Ipumenenue mia3Mel B IPOMBIIUICHHOCTH.

4. Kakosa koHueHrtpaius nonos H', OH u pH B 5 % pacTBOpe YKCYCHO# KUCTOTHI.

5. B raapBaHHYECKOM DIIEMEHTE MPOTEKaeT peakuus Mg + Sn** = Mg?" + Sn?*

A). HapucoBath cxemy 3J€MEHTa M ONpPENIeIUTh HAlpaBlIeHUE IBM)KEHHS 3JIEKTPOHOB BO
BHCIITHECH 1ICTIN;

B). Paccuurars D.JI.C, ecnu xoHumenTpauus wnoHoB [Mg?"], [Sn*'] m Sn*" pasnbl
cootBerctBeHHO 0,1, 10 u 10°® mons/n

DK3AMEHAIIMOHHBINA BUJIET N2

1. 3anucaTh ypaBHEHUs MpPSIMbIX U 00paTHBIX ckopocTeil rereporenHoi (CaCO; = CaO +
CO,) u romorennoit (2N,O = 2 N, + O, - Bce BemecTBa - ra3bl) peakiuid. DHEPrusi akTUBAIIUU
nporiecca. AKTUBUPOBAaHHBIN KOMILIEKC. AKTUBHBIE MOJIEKYJIbI (pacrpeenenue Makcpena).

2. Mnsa peakuuu 2N,O = 2 N, + O, onpenenuTs: TemaoBoi 3Q(eKT peakuu; BbIpaKeHUs
s koHctaT K. u K, n coorHomenne mexay HuUMHU. Byner nm peakuus caMOIpOHM3BOJIBHO
npotekats npu 100 °C.

3. Beruncauts [IP CaF,, ecnu B 1 tutpe Boasl pactBopsiercst 0,0157 r aToli comnu.

4. Tlonbepute KOXPPHUIMEHTH B YpPaBHEHUH. YKaXHTE OKHCIUTEIh M BOCCTAHOBHUTEIb.
Kakoit 13 271eMEeHTOB OKHUCIIAETCsI, KaKO BOCCTaHABIMBAETCS?

Al + KQCI‘207 + HzSO4 — Alz(SO4)3 + CFQ(SO4)3 + KQSO4 + HQO

5. unarpamma IlypGe. Kakue naHHble MOXKHO MOJIyYHTh B IUIAHE KOPPO3MM METAJIOB Ha

OCHOBE 3TOM JAMarpaMMbl?

DK3AMEHAIIMOHHBINA BUJIET N3

1. 3akon T'ecca m ero crnenctBus. TepMmoxumuueckue ypaBHEHHs. PacdeT TeruioBbIX
3¢ (PEeKTOB XMMHYECKHX pPEaKUUil 1Mo SHTaIbNusAM obOpa3oBanus (Ha mpumepe 2 NO + Cl, = 2
NOC1) u cropanus. [lpakTuyeckas 3HauMMOoCThb 3akoHa ['ecca.

2. @ynkuun cocrosHus cuctembl (U, H, G, S). x ¢usnueckuii cMbICT U CBA3b MEXITY
HUMHU. YTO MO 3TUM MapaMerpaM MOXHO ompenenuts? OTBeTbl 000CHOBaTh M IMOATBEPIUTH
hopmytamu.

3. Boraucauts pactBopumocts u IIP Ni(CN),, eciu B 500 Mt Bogsl pactBopsercs 2,09-10 -8
T COJIH.

4. ArperaTHble COCTOSIHMS BellecTBa. VX KpaTkas XapaKTepHCTUKA.

5. Jlna raneBanudeckoro siementa Fe| Fe™ (1momw/n) || Ag™(0,1moms/n) |Ag ykasatsh
HOJISIPHOCTB JIEKTPOAOB U HAlpaBJIEHUE JBMKEHMS 3JIEKTPOHOB BO BHEUIHEW Lenu. Paccuurarh
SMC.
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DK3AMEHAIIMOHHBI BUJIET N4

1. ITpuanun Jle-Illarenpe. DakTopbl, BIMAIOIIME HA CABUTI PABHOBECHS XUMHUYECKON
peakuuu. Ilokazate Ha npumepe nomydenus ammuaka u NH; . + H,O , = NH4OH,, paccuutas
MIPeIBAPUTENILHO TETIIOBON AP (EKT ITON peaKIiu.

2. I'maponns coneit. Ilokaszars Ha npumepe KH,PO,4. Crenens u koHcTaHTa ruaponusa. pH
cpensl pu ruApouse coneid. CriocoObl cABUTa paBHOBECHS ITPH TUAPOIIH3E.

3. OnpenenuTs naBneHue B cocyae oobemom 20 1 razosoii cmecu npu 20°C, cocrosmieit u3
2 rxsopa u 10 r a3ora.

4. ITonbepute kodddunmentsr B ypapaenuu: Al + KMn04+ H,S04 — Aly(S04); + MnS0,4 +
K> S04 + H>0. YkakuTe OKHUCIUTENL U BOCCTAHOBUTEIL. Kakoil U3 DJIEMEHTOB OKHUCIAETCS, KAKOH
BOCCTaHABIIMBAETCS?

5. CKOJIBKO TPaMMOB HUKEJS U XJIOpa MOKHO MOJIYYUTh MPU JIEKTPOIU3E XJIOPUIA HUKEIS
npu Toke 8§ A u BpemeHu 2 yac. Bbxo o Toky karogHoro npouecca 66 %.

3K3AMEHAIIMOHHBIA BUJIET NS5

1. I'oMOreHHsBI U reTeporeHHbld Karann3. /[JoOCTOMHCTBA M HEOCTATKU KaKJIO0TO METOJA.
MexaHu3m JeHCTBUS KaTaau3aTopa Ha CKOPOCTh M Ha paBHOBecue peakuuu. HapucosaTh
SHEPreTUUECKYIo Juarpammy peakiuu 0e3 KaTajau3aTtopa U ¢ HUM.

2. DHTpONMSI, YTO OHA XapakTepu3yeT. VI3MeHeHne SHTPONUY B IIpeieaax rOMOJIOrH4eCKOro
psna, IpU YCIOKHEHUU MOJIEKYJ, (Pa3oBbIX MEpexo/iax, C pOCTOM TEMIIEpaTypbl, B PEAKIUSIX C
ydacTheM razoo0pas3nbix BeniecTs. [loscHuTh Ha mpumMepax: Tepmuueckoro pasznoxenus CaCOs u
B CUHTE3€ aMMHaKa.

3. MOHO JI1 IPUTOTOBUTH pacTBOp KoHuenrpamue 0,01 M u 0,0005 M, ecau [1P=4,4-10"°.

4. PaccraButh kodddunuentsr B ypaBuenun: K,S + KMnO4 + H,SO4 — S + MnSOy4 +
K>SO, + H,O. Yka3zaTs OKUCIUTENL U BOCCTAHOBUTEID.

5. Kopposusi ¢ BOAOPOAHOM M KHUCIOPOJHOM nenojsipuzaunueid. JKenesHas IIacTUHKA B
KOHTaKTe ¢ MeJIHOW Haxoautcsi B BogHoM pactBope KCl. 3anummre KaToxHBIA M aHOAHBIM
IIpoLIeCC KOPPO3UU U YPABHEHHE PEAKIUH.

DK3AMEHAIIMOHHBINA BUJIET N6

1. Bropoii 3akoH TepMmoauHamukHu. OHeprus [uOG6ca. VYcioBue caMONPOU3BOIBHOTO
IPOTEKaHUsi TMPOLIECCOB U TEPMOJMHAMUYECKOE pPAaBHOBECHE B HU30JIMPOBAHHOM CHCTEME.
OHTaNBIUIHBIN U SHTPONUIHEIN (akTopel. PaBHOBecHas Temmeparypa peakluu.

2. CpenHsii ¥ MCHOBEHHAasi CKOPOCTh peakiuu. CKOpOCTh I'eTepOreHHBIX peakluuid. 3aKoH
nercTBus Macc. MOJIEKYISIpPHOCT W TOPSIAKM PEAKUUH. OHEpPrus axkTUBAaLUU. AKTHBHBIE
MOJIEKYJIBI.

3. Ckonbko Moneit u Monekyn Haxonuted B 1 mu 1 r CO? Onpenenuts aBiieHUE ra30BOi
cmecH, nometeHHoi B 10 1 cocyn nmpu T=298 K B xonuuectBe 40 r CO n 42 r N,.

4. Paccumrats pH 0,2 M NH,OH; K, =2.10°

5. Kopposusi ¢ BOAOPOAHOM M KHUCIOPOJHOM nenojsipuzauueid. JKene3Has IIacTUHKA B
KOHTaKTe ¢ MeJIHOW Haxoautcsi B BogHoM pactBope KCl. 3anummre KaTonHBIA M aHOAHBIM
IIpoLIeCC KOPPO3UU U YPABHEHHE PEAKIUH.

DK3AMEHAINMOHHBIA BUJET N7
1. Oneprus I'mb66ca. HeoOGxomumocTe ee ompenencHus. YCIOBHSA CaMONPOU3BOIBLHOIO
IPOTEKaHMs IPOLECCOB M YCTAHOBIECHMs paBHOBecHs. M3MeHeHMe M pacueT SHTPONUHU IPU
GbazoBbIx paBHOBecuAX. OmpeeneHHe DHTPONMHM M YCIOBMH, @pU KOTOPBIX Oyner
CaMOTIPOM3BOIBHO TIpoTeKaTh peakis: 2NO ;) + Oy U 2NOy,
2. I'mpponu3s. BeIpaXeHUs JUId CTENIEHM W KOHCTAaHTBI TUaponn3a. Pacuer KOHCTaHTEHI
rugposin3a. CoCTaBbTE€ MOJEKYJISIPHBIE W HMOHHO-MOJIEKYJIIPHBIE YpPaBHEHHUS THAPOJIU3a,

OTIPEICTTUTE PEAKIIUIO0 UX BOJHBIX PACTBOPOB:
a) ZnCl,; 6) Cu(NOs),; B) FeSO,.
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3. Paccumtats pH 0,2 M NH, OH; K, =2.10°°

4. Jana peaknusa: CO + Cl, = COCl,. Ucxoansie konuentpaunu CO u xiopa paBubl 0,7 1
0,2 M. BprunciauTh KOHIIEHTpAlMU BCEX BEIIECTB B MOMEHT paBHoBecus, korna [Cl,] = 0,1 M.
Ornpenennuts KOHCTAHTY PAaBHOBECHS 3TOM peaKIuu.

5. B xakom mHTepBasie pH HUKEIh U IUHK OyIyT KOPPOJUPOBATH B YCIOBUAX BOJAOPOIHON
JETOJISIpU3AITIN ?

S9K3AMEHAIMOHHBIN BUJET N8

1. OcHOBHBIE 3aKOHBI XHMHUHU: COXPAHEHHUE MACCHI, MMOCTOSTHCTBA COCTaBa, SKBHBAJICHTOB.
l'azoBbie 3akoHbl (Yncno ABoraapo, ypaBHeHrne MeneneeBa-Kiamnelipona, 3aKk0H 3KBUBAJIEHTOB,
MapyaibHble JaBJICHUS Ta30B). OKBUBAJICHTHI PA3JIMYHBIX KJIACCOB BEMIECTB (OKCHIBI, COJIH,
KHUCJIOTBI, OCHOBAHHS ).

2. DHeprermueckass nuarpamma peakiuud. CBsi3b DHEPTUU  aKTHBAIMA C TETUIOBBIM
a¢dexToM. AKTUBUPOBAHHBIN KOMIUIEKC. BnusHue karanuzaropa Ha E,, U ckopocTu mpsmMoil u
00paTHO# peakIui.

3. VYpaBHATH ypaBHEHHME PEaKI[MU U HA3BaThb OKUCIUTENb M BOCCTAaHOBUTENb. ONpeaeanThb
noiet nu peakuus camonpou3BosibHO: KNO, + K,Cry,O7 + HySO4— KNO3 + Crp(SOy); + K,SOy
+ H,0

4. Kakoii U3 OKCHIOB JIer4e€ BOCCTaHOBUTH Bostopoaom: Ag,O + H, =2Ag + H,O unu Cu,0 +
H; =2Cu + H,0 OtBet 060CcHOBAaTh TEPMOJUHAMHUYECKHUMH PacueTaMHu.

5. Hamumure ypaBHEHHS JJIEKTPOIHBIX MPOIIECCOB, TMOJSIPHOCTH AJIEKTPOJIOB U
TOKOOOpasyromiel peakuuu, paccuutaiire 3/]C rabBaHUYECKOT0 dJIEMEHTA:

Fe| Fe?*(0,001moms/n) || Ag*(0,01 mons/n) | Ag

DK3AMEHAIIMOHHBINA BUJET N9

1. DHTpONUS NPOCTBIX U CIOXKHBIX BEIIECTB. DHTPONUNHBIE JUarpaMMbl WHAUBHUYaJIbHbBIX
BemecTB. Bo3pactanue (yObulb) SHTPONMHM B 3aBUCUMOCTH OT CTPOCHHUS BEHIECTB, MPH (Ha30BBIX
IEepexoJax M B XHMHUYECKMX pEaKkUMsIX. II0Ka3aTb Ha IpUMepax MOJIy4YeHHs aMMHuaka M
TepmMuueckoro pasnoxenus CaCO;

2. BnusHue TemmepaTypbl Ha CKOpPOCTh XMMHYeckod peakuuu. IlpaBuno Bant-I'oddda.
VYpaBHeHne AppeHuyca. DHEprusi aKTHBALlMM U MPEASKCIOHEHIMAIbHBI MHOXHUTENb - HX
(u3NYEeCKUi CMBICII.

3. Berauciuts MonspHOCTh pactBopa v pH 4 % pactsopa HCN. Kiyenom = 8.1071°

4. Jlana oOpatumas peakuus: 4HCly) + Oyry 2 2H,Of) + 2Clyry Beruucours DH%os
peakuuu. Kak MoBIMAIOT Ha PaBHOBECHYIO KOHIIEHTPALMIO XJIOpa CIEAYIOLIUME W3MEHEHHs: a)
HOBBILIEHHE TEMIEpaTypbl; 0) yBeIMUEHUE OOILEro AABJICHUS; B) YBEIMYEHUE KOHLIEHTpAIUU
KHCJIOPO/1a; T) yBEIMUYEHHE 00beMa PEaKLIMOHHOTO COCY/1a; 1) BBEACHUE KaTaau3aTopa.

5. TBepnoe cocrosinue BemecTa. TBepable pacTBOPBL. THUIBI KPUCTANIMYECKUX PELIETOK B
TBEPAbIX TeIaX.

39K3AMEHAIIMOHHBINH BUJET N 10

1. CrangaptHas cBoOoaHas oHeprusi [muOOca o00pa3oBaHHs BEIIECTB M PACUYETHI
CTaHJapTHBIX SHepruii I'nboca xumuueckux peakuuil. Ilokasare na npumepe 3Fe(, + 4H,O) 2
Fe;O04¢s) + 4Hyr). OmnpenenuTs paBHOBECHYIO TEMIEpATypy pEeakLMU U Kakod u3 (hakTOpoB
SHTAJIBIIUNAHBIN WU SHTPOIUUHBIN SBJISETCSA JOMUHUPYIOIIMM B 3TOM PEaKLUU IIPU CTaHJAPTHBIX
YCIOBHSIX?

2. Xuakoe cocTostHHME. DNEKTPONUTHI M HEIEKTPOIUThL. TpaHcdopmanuu arperaTHoro
COCTOSTHMSL IIPY U3MEHEHUH TEMIIEPATYPhl U AaBJICHUS. DHTPOIUITHAS TuarpaMmma BOJIbL.

3. BbIUMCIUTh KOHCTaHTY W cTeneHb auccormaimn NH 4OH, ecnu kourentparms H'-
nonoB B 0,1M pacteope  NH 4OH pasna 10°mons/n?

4. Jano ypasaernne.MnO, + KClO; + KOH— K;MnO4; + KCI + H,O paccraButh
koa¢pdunmenTsl. [oineT nmu peakuus B npsiMoM HarpaBieHun? OTBeT 000CHOBATb.
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5. CocraBbre cxemy u paccuutaiite D/IC ranpbBaHHYECKOrO 3JIEMEHTa, B KOTOPOM Obl
npotekana peakuus: Zn + Co?" = Zn?" + Co, eciii KOHIIEHTpaIMsl MOHOB B pacTBope: [Zn>'] = 1,5
Moab/1 u [Co?*] = 0,01 Momns/n

9K3AMEHAIIMOHHBINA BUJET N11

1. OGpaTumble 1 HEOOpATUMBIEC MPOIECCHI. Y CIIOBUS MU3MEHEHHUs HANpaBJICHUS 0OPAaTHUMBIX
XUMHUYECKHX PEeaKUUi. DHTAIbIUUHBIA U SHTPONUNHBIN (akTophl. PaBHOBECHAs Temmeparypa U
€€ OINpeeIeHNE Ha IPUMEPE PEaKLIAN:

4HC1(F) + OZ(r) (:> 2H20(r) + 2C12(r) DH0298= -1 12,24 KIL)K

2. Crenenb u KOHCTaHTa jucconuanuu. CusbHble U cialble 3JEKTPOJIUTHL. Bumabl
KOHIIeHTparui. Pacder crenmenu auccommanuu u pH pacTBOpoB Ha mpumepe ciIabbIX KUCIOT U
ocHoBaHuil. Paccuutars pH u crenens nucconuanuu 0,1 M pacTBopa yKCYCHOM KHCIIOTBI

3. Kaxoii 06bem 3anumaror 20 r xsopa npu 30°C u gasnennn 150 atm?

4. Koncranta paBHOBecHsa peakumu Nppy + 3Hpp & 2 NHzp Ke=0,1 mpu 673K.
PaBHoBecHbie koHueHTpauu [Hy]| = 0,6 mons/m; [NH3] = 0,18 mMoab/n1. Beraucnuth HadanpHYO U
PaBHOBECHYIO KOHLIEHTPALIUU a30Ta.

5. CranbHas KOHCTPYKIMS HAXOJUTCS B MOPCKOM Boje. Kakue mporecchl MpoTeKaroT NpH ee
koppo3uu? Kak HM3MEHUTCS KOPPO3MOHHBIM MPOIECC, €CIM K KOHCTPYKIUH IPUCOEIUHUTD
IUHKOBBIN MPOTEKTOP?

9K3AMEHAIIMOHHBINA BUJIET NI12

1. TIlpunnun Jle-lllarense. PakTopbl, BIMSAIOLUIME HA CIBUI PABHOBECHS XUMHYECKOU
peakuuu. [TokazaTe Ha npuMmepax noiaydeHus ammuaka u NHj .+ H,O ;= NH4,OH,,

2. Tepmonunamuueckass cucrtema. Buabl cuctem. Cocrtosinue cucteMbl. DyHKIMN
COCTOSTHUSI U TapaMeTphl cucTeMbl. BHyTpeHHsIs1 sHeprust (ee pU3UUECKHl CMBICT) U SHTAIBIIHS
cucteMsl. [IpakTuiueckoe NpUMEHEHUE YTUX BEITUYHUH.

3. IIpu BoccTanoBneHnu BogopoioM 1,34 r okcuaa anmemMenTa oopazoBanoch 0,324 T BOJBI.

OnpenenuTs SKBUBAJIEHTHYIO MacCy JABYXBAJIEHTHOT'O 3JeMeHTa. YTo 3T0 3a 31eMeHT?

4. Beruncnure pH u pOH u crenens nucconumanuu pacteopa: 8% pactsop HF
Kn=6,61-10* IliotHocTh pacTBOpa pasHa 1,2 r/cm?

5. Yepes pactBop FeCl, nporyctunu Tok cwioi 3A B Tedenun 10 munyT. Paccuntats Maccy
JKelesa, BplIeuBIIerocs Ha karogax npu B,= 80 %. Kakas napamienpHas peakuus HNpOTEKaeT
HapsAy C BBIICJIECHHEM Xkene3a Ha karoge? Kakoll ra3 m B KakOM KOJMYECTBE BBIACIWICS Ha
nHepTHbIX aHozax npu 100 % BbIxoze no Toky?

9K3AMEHAIIMOHHBINA BUJET N13

1. TloHATHE O CKOPOCTU XUMHUYECKUX peakiuil. CpeHssi © MTHOBEHHAsi CKOPOCTh PEAKIIUU.
DHeprus aKkTHBAIMKM Tpollecca B OOBIYHOW peakiMu WM TMPU HUCHOIB30BAHWUHU KaTaau3aTopa.
CKOpOCTb IreTepOreHHbIX peakluii U uX 0co0eHHOCTH. [IopsI0K U MOJIEKYJISIPHOCTD PEaKIUH.

2. [MoxGepure korddunmenTs B ypaBuenuu BiO; + KOH + Br, — KBiO; + KBr + H,0.
VYKaxXuTre OKHCIWUTEIb M BOCCTAaHOBHUTENb. Kakoill W3 DSJIEMEHTOB OKHUCISETCS, KaKou
BOCCTAHABIIMBAETCsA? TOWIET JIM JaHHAs peakuus B MpsMoM HampaBieHUH? OTBET 000CHOBATH
pacuerom.

3. Haiitu pH u xonuentpanuto ruapokcua-uona 0,1 % CH3;COOH, p =1 r/em’

4. VicxonHble KOHIEHTpALUK a30Ta U Bogopoja B cucreme: N () + 3Hy () 2 2NHj3( 6pumn
[N;] = 2 monb/n, [Hy]= 8 monw/n. K MoMeHTy HacTyIuieHUs paBHOBecHs mpopearupoBaio 10%
UCXOAHOTO KOJMYECTBA a30Ta. BO CKONBbKO pa3 M3MEHHUTCS AaBJICHUE MOCIE MPUX0Ja PeaKInHu K
paBHoBecuto. T = 5000C.

5. CoctaBbTe cxeMy u paccuutaiite DJIC ranpbBaHHYECKOTO 3JIEMEHTa, B KOTOPOM OBl
nporekana peakuus: Cd + Cu?" = Cd*" + Cu, ecnu KoHIEHTpanus HOHOB B pactsope: [Cd*] = 0,1
monb/1 u [Cu?"] = 0,01 mons/n
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9K3AMEHAIIMOHHBINA BUJET NI14

1. Ces3p crangapTHO SHepruu ['ub0ca peakuuu ¢ KOHCTaHTOW paBHOBecHs. CBSA3b MEXKIY
K, n K. 3aBucMMOCTb KOHCTaHTBI CKOPOCTH PEAKLIUH B 3aBUCUMOCTH OT TEMIIEPATYPBI.

2. 3akonsl Payns. DOymuockonust u kpuockonusi. OcMOC U OCMOTHYECKOE JIaBJICHHE.
CunbHble U cnadble 37eKTpoauThl. CTeneHb TUCCOLMAMU U KOHCTaHTa Aucconuaruu. OT yero
3aBHCSAT 3TH BEIIMIUHBI?

3. Bo ckonbko pa3 pactBopumocTh (Monb/1) Fe(OH),, 6onbine pactBopumoctu Fe(OH) 3,
ecu IIP;=5-10"16; TP , = 3,8-10738,

4. KNO, + KMnO4 + KOH — KNO; + K;MnO4 + H,O. PaccraButh k03(pPuIreHTsI,
yKa3aTh OKHCIUTENb W BOCCTAHOBUTENb. [lOWMIET M CaMONpPOW3BOJIBLHO pPEaKIUs B IPSIMOM
HanpaBieHun? OO0CHOBATH OTBET PacueTOM.

5. DIeKTpoNn3 paciuiaBOB M PacTBOPOB. B WeM 3aKirouaroTcsi 0COOCHHOCTH 3JIEKTPOIN3a B
BOJIHBIX pacTBOpax? YTo Takoe BBIXOJ 10 TOKY U NEpeHaNpsKeHNUE peakiuun?

9K3AMEHAIIMOHHBINA BUJET NI15

1. OOparuMble peakuuu. 3aKOH JEHCTBMA MacC M KOHCTaHThl paBHOBecua Kc m K
B3auMocBs3p 3TUX BEIMYMH A7 roMoreHHslx razoodpasueix 4HCl ) + Oyry 2H)O(y + 2Clyry 1
koHaeHcupoBaHHBIX cucteM CaCOj3 = CaO + COa.

2. 'mpponus coneil. CteneHb U KOHCTAHTa TUAPOoan3a. OU3NUECKUI CMBICT 3TUX BEJIUYUH?
Crynenuatslii ruaponu3 Ha npumepe ZnCl, u Na,HPO,4. Bnusnue temneparypsl Ha K. Kakumu
croco6amMu MOXKHO TIOJJaBUT TUAPOIIU3?

3. Paccunrats konnenrparmio nonos H OH “u pH 0,5 % pactsopa NH,OH

4. ITonp3ysich TAONMUYHBIMU JAHHBIMU, paccuuTaTh AH 98 peakiumn

CO(I—) + H,0 =CO, ot H, ™)

Omnpenenutsb: a) AUCgg peakiuu; 0) CKOIBKO TpaMMOB M CKOJBKO JUTpoB CO BCTYMUIO B
peakiuto, eciu Beieamioch 14,66 kJx temna (H.y.)?

5. CranpHas fgeranb Obula raJbBaHMYECKHM OIMHKOBaHa 3a 1 yac 40 MHUHYT B BOJHOM
pactBope ZnSO4, Macca nokpeiTus cocrasuia 7,84 r, B,= 72,2%. Uemy Obuia paBHa cuia Toka?

D9K3AMEHAIIMOHHBINA BUJET NI16

1. AKTHBHBIE MOJIEKYJIBI M pacnpenesneHne Makcsemia. DHeprusi akTUBalluH, MEPEX0JHOe
COCTOSIHME€ M AKTMBHPOBAaHHBI KOMIUIEKC HAa IPUMEpPE OJHOCTAaAUNHON peakumnu. HapucoBaTh
JMarpaMMy peakluu.

2. CryneHuaTass JuccOLManusl 3JEKTPOJIMTOB B pacTtBopaX. KoHcTaHTBl nucconmanuu
KUCJIOT U ocHOBaHUH. OCHOBHBIE, KUCIIbIE U cpeaHue coiu. X auccounarus.

3. Omnpenenuts pacTBOpUMOCT Ag,S, ecim ero IIP = 6.10°°. Kak wusmenurcs
pactBopuMocTh Ag,S eciu B pactBop 106aButh 0,5 M K,S

4. Bprancnuth KoHIEHTpaiuo noHos Bogopoaa u pH B 0,01 M NaOH u 0,01 M pactBope
NH4OH.

5. Paccuuraiite DJIC snemenrta Pt/Co’" 0,01; Co*" 10* // Cr** 103, Cr 3*, 10>M/n/ Pt,
VYkaxure peakuu U NOJIAPHOCTh 3JIEKTPOIOB.

3K3AMEHAIIMOHHBIN BHUJET N17
1. OxkuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. Kpurepuu, onpenensomne HarpaBieHue
TUX peakuui. Merton momypeakuuit ans noadopa ko3(p@uULIUEHTOB ypaBHEHMH Ha NpuMepe
peakuuu:
Cu,S + HNO; (komw) — Cu(NO3), + H,SO4 + NO
2. Oco0EeHHOCTH KMHETUKH IeTEPOreHHbIX peakuil. [ OMOreHHbIN 1 reTepOoreH bl KaTalus.
JIOCTOMHCTBAa M HEAOCTaTKM TOMOTEHHOI'O M TeTEepOreHHOro Karaiausza. YTo HeoOXoauMo
HOPEIIPUHSTD, YTOOBl YBEIMUYUTh IMPOU3BOJUTENBHOCTh PEAKTOpa MPHU FeTEPOreHHOM KaTajuse.
[TpyumHEl U3MEHEHUST CKOPOCTH peakLUu IpU BBEJEHUM KaTanusaropa. HapucoBaTs quarpaMmel
peakimu. Biuser i kaTanu3aTop Ha paBHOBECHE M TEIUIOBOW 3P dexT peakumn?
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3. Onpenenure pH pactBopa, conepxaniero B 111 0,35r NH,OH.

4. Jna peakuun 2Cuiy) + 1/201) = CuyOgyy AH®29g KOTOpOH cocTaBisier -167,6 k/Ix,
paccuuTaTh: a) CKOJIKO JIMTPOB KUCIOPOJa BCTYNWIO B PEAKIIMIO, €clid BbIaenuioch 335,2 kJx
tera? 6) AU®¢ peakniuu (B udpax).

5. CKOIBKO TPaMMOB CEpHOW KHCIOTHI 00pa3yeTrcs OKOJIO HEepacTBOPUMOTO aHoJa MpHU
3JIEKTPOJIN3e BOIHOTO pacTtBopa Na,SOy, €ciii Ha 3TOM K€ aHO/e BBIASTIIOCH 1,12 1 kucmopoaa
(n.y.). Paccunrars Maccy raza, o0pa3oBaBIIerocsi Ha KaTo/Ie.

9K3AMEHAIIMOHHBINA BUJET NI18

1. OcHOBHBIE 3aKOHBI XMMHUH: COXPAaHEHHE MAaCChl, MOCTOSIHCTBA COCTaBa, YKBHUBAJIECHTOB.
I"azoBslie 3akoHbl. (Uucno ABoranpo, ypaBHeHue MenpeneeBa-Knaneiipona,3akoH 3KBUBAJICHTOB).
OKBUBAJICHTHI PAa3JIMYHbBIX KJIACCOB BEIIECTB (OKCHIbI, COJIU, KUCIOThI, OCHOBAHU).

2.MexaHu3sM U CTaguiHOCTh peakuuid. MOJIEKYyJISIPHOCTh JJIEMEHTapHbIX CTagudl u
JHEpreTHdYecKas JAuarpaMMa MHOIOCTaIMKWHOM peakuuu. Jlumutupyromas craaus. [lopsgok
peaxkiuu.

3. 3akon l'ecca u ero cneacrBusa. Tepmoxumuueckue ypaBHeHus. PacueT TemyioBbIX
3¢ dexToB xuMHUYeckux peakuuil. Iloka3ate Ha mpuMepe peakiuy CUHTe3a aMMHaKa.

4. llnsa peakuu 2N,0 = 2 N, +O, onpenenuts: 1) paBHOBECHbIE KOHIIEHTPAIIMU BEIIECTB,
eciu ucxogHas [N>O] = 0,2 M, a k MoMeHTy paBHOBecusi npopearuposaio 20 % 3akucu a3oTa;
Ompenennts K, n K.

5. Kak mporekaeT KOppo3usi XpOMHPOBAHHOI'O CTAJIBHOTO M3JENHsA: a) B KHUCIOW U 0)
HEUTpaIbHOU cpejie IPU HapyIIEHUHU LEeIO0CTHOCTU NOKPBITHUsI? COoCTaBbTE CXEMbI KOPPO3UOHHBIX
raJIbBAHUYECKUX JIEMEHTOB U 3aIIUIINTE YPABHEHUS PEAKLIMIA.

9K3AMEHAIIMOHHBIA BUJET NI19

1. Onpepennts pH 0,01 M HC1 1 0,1 M HCN (K = 8.107'9).

2. 3aKOH JEHCTBUSA MacC. 3aBUCUMOCTb CKOPOCTHM XMMHYECKOM peaklMy OT KOHLEHTPALUU
peareHToB U Temreparypbl. DHeprus aktuBauuu. [lopsinku peakinuu. KoHCTaHTBI CKOpPOCTH U
paBHOBECHS.

3. DHTpomnus. DHTPONUITHBIE AMArPaMMbl MHAWBUIyalIbHBIX BellecTB. Bo3pactanue (yObuib)
SHTPOIIUU B 3aBUCHUMOCTH OT CTPOEHHs BEIIECTB, MpH (a30BBIX MEpexoaax U B XUMHUYECKHUX
peakuusx.

4. Nana peakuus: CO + Cl, = COCl1,. Ucxoansie koHnenTpauuu CO u xnopa pasusl 0,5 u
0,2 M. OnperenuTh paBHOBECHBIE KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT BpeMeHH, korja [Cl;]
= 0,1 M. PaccuntaTh KOHCTaHTYy PaBHOBECHS PEAKLIUH.

5. OnpenenuTs TeMIiepaTypy, BbIlIe KOTOpoi Bo3moskHa peakius: 2H,S + 30, =2 H,O + 2
SO,. Bce BemectBa ra3zoo0pasHbl. Maer nu peakimusi caMOMpPOM3BOJIBHO MPH CTaHIAPTHBIX
yCIOBHAX? DHTPONHMMHBIA WIN YHTATBIIUHHBINA (GaKTOp ONpEAesieT MPOTeKaHHEe PeaKIuu?

3K3AMEHAIIMOHHBINA BUJET N20

1. BnusHue temmepaTypsl Ha cKOpocTh xumudeckoil peakuuu. [IpaBuno Bant-I'odda.
VYpaBHeHue AppeHuyca. DHEpPrusi aKTUBALMH W TPEAIKCIIOHCHIIMAIBHBIA MHOXHTEIb - HX
¢usnueckuii cMpici. Kak MOXHO caBuHYTH paBHOBecue peakuuu 2N,O = 2 N, +O, B oOpaTtHOM
HarpasieHuu, ecau AHy, <0.

2. Beruncnoute KoHUEHTpauuto noHoB Bogopoaa u pH B 0,01 % pactBope NaOH.

3. Hns peakuuu 2N,O = 2 N, +O, onpeaenutsb: 1) paBHOBECHbIE KOHIICHTPALIUK BEIIECTB,
ecin ucxoanas [N,O]=0,2 M, a k MmomeHTy paBHOBecus npopearupoBaino 20 % 3akucu a3oTa;
Ompenemuts K, 1 K. 2) Bo CKOIBKO pa3 U3MEHHTCS JABJICHUE NP PABHOBECHH 10 CPAaBHEHUIO C
UCXOIHBIM COCTOSTHUEM?

4. SnCl, + K;,Cr,07 + HCI — SnCl, + CrCl; + KCI + H,0. PaccraButh k03 PUIIHECHTEI,
yKa3aTb OKHUCJIHUTEIb U BOCCTAaHOBUTENb. [loieT M camMonpou3BOJIBHO pEakiusi B MPSIMOM
HanpasieHun? OO0CHOBATH OTBET PACUETOM.
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5. Jlns ransanudeckoro snementa Fe| Fe™ (0,001moms/n) || Ag*(0,1monn/n) |[Ag ykasars
MOJIIPHOCTH DJICKTPOJIOB W HAIPABIICHUE IBIKCHUSI DJIEKTPOHOB BO BHEIIHEH Iermu. PaccunTath

SAC.

3K3AMEHAIINOHHBIW BUJET N21

1. OKHCITUTENTHO-BOCCTAHOBUTEIbHBIE W OOMeHHBIe  peakiuu.  Kpurtepuw,
OTIpEeICTISAIONINE HAMpaBJICHWE OSTUX peaknuil. PacctaBuTh KOIPUIMEHTH U IMOKa3aTh Ha
TIpUMepe PEaKIIHH:

Al + KMnOy4 + H,SO4— Aly(SO4); + MnSO4 + K,SO4 + H,O
TIOWET JIX JaHHAsl PeaKinsi caMonpon3BoabHO? OTBET 000CHOBATH PACUETOM.
2. Paccunrath TernoBoii 3 ekt mporecca u paBHOBECHYIO TEMIIEPaTypy Ui PEaKIUu:
AlLCs o+ 60, = 2A1,05 () + 3CO,. Kakoe k071-BO Temua BbIIEINUTbCA Ipu oOpasoBanun 1011
CO,.

3. Haiitu pH 1 koHIeHTpanuio ruapokcua-uona 6 % CH;COOH, p = 1,1 r/em?

4. TepMmoauHamuueckas cucTeMa. Buapl cucteM. BHYTpeHHsS SHEprus, SHTaIbIHI,
SHTponus u dHeprus ['mbbca cucrembl. X QU3NYIECKUI CMBICI, B3aUMOCBSI3b W NPAKTHUECKOE
MPUMEHEHUE ITHX BETHYHH.

5. IlpuuuHBI BOBHUKHOBEHHUS TaJlbBaHONAp MpH Koppo3ur. CIIOCOOBI 3alUThI METAJLIOB OT
KOPpO3UH.

9K3AMEHAIIMOHHBIA BUJIET N22

1. 'oMoreHHslif U reTeporeHHbl katanus. BrnusHue karanuzaTopa Ha Oapbep HpsIMOW U
oOpaTtHOW xuMmHMuyeckod peakuuu. Karanu3 M xumudeckoe paBHOBecwe. JlOCTOMHCTBA W
HEJ0CTaTKU TOMOTE€HHOT'O U T€TEPOTreHHOr0 KaTauu3a.

2. Paccuurats pH u crenens aucconmnanuu 0,1% pacrsopa NH,OH, K, = 1,8-10

3. I'ereporeHHOE paBHOBECHE OCAJOK - HACBHIIIEHHBIM pacTBOp TPYAHO PACTBOPHUMOIO
anektponuta. Paccunrars I1P HaceimenHoro pactsopa Al(OH); ecnu koHuenTpanus noHos OH™ B
HeM paBHa 107 /1. Kak MOXHO COBHHYTH PaBHOBECHE B 3TOM CJIydae B IPIMOM M OOPaTHOM
HalpaBJICHUAX?

4. AH®ys peaktunt Cdrg) + 1/20,) = CdOs) cocTaBnsier - 256,43 k/x. Onpenennts: a)
AU®,9g peaknuu B nudpax; 6) ckonbko mMoneir Cd HE0OX0aUMO B3ATh, YTOOBI BBIIETHIOCH 628
kJ[x Teruna?

5. CocraBbre cxemy u paccuurtaiite DJ[C raibBaHHYECKOTO >JIE€MEHTa, B KOTOPOM OBl
nporekana peakuus: Ni+ Ag’= Ni?" + Ag, ecu KOHIEHTpaus HOHOB B pacTBope: [Ni2*] = 0,01
Mot/ u [Ag'] = 0,1 Moms/n

39K3AMEHAIIMOHHBIA BUJIET N 23

1. KoHcTaHTa CKOpOCTH. DHEprus akTUBALlUM Hpolecca. AKTHUBHUPOBAaHHBIH KOMIUIEKC.
AKTUBHBIE MOJIEKYJIbI (pacnpesaeneHne MakcBesuia). DHeprus akTUBALUH, IEPEXOTHOE COCTOSHUE
Y aKTMBUPOBAHHBIM KOMIUIEKC Ha IPUMEpE OJHOCTaAMMHON peakuuu. HapucoBats auarpammy
peakuuu. BinsHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOU PEAKLIUH.

2. CKOJIBKO TeMJia BhIIEIUTCS MTPU 00pa3oBaHuu 1 KI KpEMHHUS 110 peaKIUH

SlOz + 2Mg (1B) — 2MgO(TB)+ Si(TB)

Haittu paBHOBECHYI0 TeMniepaTypy JaHHOW PEaKLUH.

3. PaccraBuTh KO3 GUIMEHTH! ¥ 0KA3aTh Ha IPUMEpPE PEaKLUU

F€203 + KNO3 + KOH— K2F604 + KNO3 + HzO

OTBeTuThr Ha BONPOC, MOWIET JM JaHHAs peakuus camornpousBosibHO? OTBEeT 00OCHOBATbH
pacuerom.

4. Onpenenutsb AaBleHUE B cocyae o0bemMoM 14 11 ra30Boii cMecu mpu 20°C, cocroduieit u3
18 r xnopa u 12 r a3ora.

5. 3amumuTe YpaBHEHHUS OSIIEKTPOAHBIX MPOLECCOB M TOKOOOpasyrolled peakuu,
paccumTaiite DJIC ransBanmnueckoro snementa: Cu | Cu?* (0,01monn/n) || Ag™(0,1 mons/m) | Ag
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9K3AMEHAIIMOHHBINA BUJET N 24
1. Teopust snekrponuTuueckoi aucconuranuu. CrocoObl BBIPaKEHUS KOHIIEHTPAIIH.
CunpHble W cnalbie dnekTponuThl. CTEemeHb W KOHCTaHTa auccouuanuu. Haittu pH wu
KOHLIEHTpaIHuIo ruapokcua-nona 6 % CH3;COOH (p = 1,1 r/em?)
2. Tepmomunamuueckass cucrema. Buael cuctem. CocTosiHME€ CHUCTEMBI. BHyTpeHHss
SHEPTHSI ¥ SHTAIBINSA CUCTeMbl. DU3NUECKHUI CMBICT ATHX BEJIMYUH U B3aUMOCBSI3b MEXTy HUMHU.
3. Ilpu xakux ycCIOBHAX Halo BecTH peakuuio Ny ) + 3H, v U Equation.3 2 NH3 (v,

DH%gs= -92,3 k/Ik, 4TOOBI MOJIYyYUTh MAKCUMAILHBIA BbIX0J aMMuaka? Kak 0OBACHUTH, YTO HA
IpPAaKTHKE CUHTE3 aMMMaKa BeyT IPH BBICOKHX JaBJIeHHsX u Temmeparype (400-500°C)?

4. Berauciuts pH 0,1% pactBopa Ca(OH), ecmu ero ITP = 5,5.10°.

5. PadmHupoBaHue METaIOB U MOJy4eHHE amtoMUHUs. OMUIIUTE MPOIIECChI, TPOTEKAIOIINe
Opu DIEKTPOXUMHUYECKOM crocobe momydenuss Al. Ilouemy AlHens3s NOMYYHTHh U3 BOJIHBIX
pacTBOpOB?

9K3AMEHAIIMOHHBINH BUJET N25

1. CraHgapTHbIE SHTANBIHHA OOpPA30BAaHUS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPOMHUS U
TEPMOJMHAMHUYECKas BEPOSITHOCTh. He MpoBO/s pacyeToB yKazaTh B KaKUX PEaKIUSAX, SHTPOIUS
BO3pacTaeT, a B KAKUX YMEHbIIAETCs?

PClsyy 2 PClsy + Clay; Cipy + 2Hoy @ CHy(ry; COqry + HoO(ry @ Hoy + COypy
OTtBeThl 000CHOBATb.

2. TereporeHHO€e paBHOBECHE OCAJOK - HACHIIIEHHBIN pacTBOp. Hanucate Bblpakenue 11P
st Cr(OH); u paccuuTaTh pacTBOPUMOCTH STOTO COCTMHEHHUS B M/ U T/JI. YCIIOBUSL OCaXKICHUS
U PAaCTBOPEHHUS OCAIKOB.

3. BHyTpeHHsIsl SHEpTHs U SHTAJBINSA CUCTEMBIL. [IpakTHyecKkoe MpUMEHEHNEe TUX BEJIIMYHUH.
[TepBsIii 3ak0H TepMoauHaMuKu. DHTambnus. Temnossie 3¢ dekTsl peakiuii Qv u Qp. SHAO - U
9K30TEPMHUUECKUE PEAKIIUH.

4. IIpu xakoMm 0o0IIeM JaBICHUH JOKHA HAXOJUTHCS pABHOBECHAS CHCTEMa

PC15 T = PC13(1-) + Clz(r),
4ro0bI napruansHoe aasnenue PCls mpu 250°C 6buto paBHo latm. K= 1,78.

5. Ilpu snexrponuse BoaHbXx pactBopoB MgSOs m CuSO4 B ABYX MOCIENOBATEIHLHO
COCIMHEHHBIX DJIIEKTPOJM3epax Ha KarojAe OAHOro W3 HuX Bbemwioch 0,2 T Bomopoja.
Paccuntath Maccel BemiecTB, 0OO0pa3oBaBIIMXCS Ha BCEX MAPYTHX OJEKTponax (aHOAbI He
pacTBOpHUMBIE) ITPH BbIXoA€ 10 ToKy 100%?

SK3AMEHAIIMOHHBINA BUJET N26

1. I'mnponus coneii. Crenenp U KOHcTaHTa Tuaponu3a. CtyneHuaTelii ruaponus. Bnusnue
TEeMIEpaTypbl, pa30aBieHUs U OJHOMMEHHBIX HOHOB Ha ruponu3 conei. Koncranra ruapomnusa.
pH cpens! npu ruaponuze coneil. CABUT paBHOBECHS ITPU TUAPOIIN3E.

2. Onpenenuts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10°'9).

3. Peakuus okucieHus aMMHuaka nporekaer 1mo ypasHeHuto 4 NHz oy + 30, ) =2 Ny () + 6
H>Ox). ObpasoBanue 4,48 1 a30Ta mpH H.y. CONpPOBOXIaeTcs BbiaeneHuneM 153,3 kJlx Termna.
Paccuntars AH®93 1 paBHOBECHYIO TeMIlEepaTypy JaHHOW peakuuu. CKOJIBKO TEIia BbIACIUTCS
IIpU OKUCJIeHUH 1 T ammuaka?

4. Ucxonuble koHLeHTpauu BemecTB B peakuun  COy + HyOy 2 Hyry + COypy ObLIH:
[CO] = 0,05 monw/n; [H,O] = 0,06 mons/m; [Hy] = 0,2 monw/m; [CO;] = 0,4 monb/n. Beraucnure
KOHIEHTPALMK BCEX YYaCTBYIOLIMX B PEaKIMU BELIECTB IOCIE TOTo, Kak mpopearuposaio 60%
H,0. Haiitn KOHCTaHTy paBHOBECHUS PEAKLIUH.

5. Paccumrath snekTpoaHble moTeHmuansl mexsoro Cu|Cu?™ (0,01 M/1) M HHMKeIeBOro
Ni|Ni?* (0,01 m/n) snextpomos. COCTaBHTH TralbBaHUYECKHH >1eMeHT. HammcaTh peakuuu Ha
kaToje u anojae. Paccunrars 3/[C armemenTa.
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3K3AMEHAIIMOHHBIA BUJIET N27

1. TomoreHHsli katasm3. BriusHue karanuszatopa Ha Oapeep mpsMoil U 0OpaTHOM
XUMHUYECKOM peakuuu. Karanmz M Xumudeckoe paBHOBecue. JlOCTOMHCTBA M HENOCTaTKU
TOMOT€HHOTO ¥ T€TePOT€HHOT0 KaTajln3a.

2. T'mpponus coneil. CreneHs U KOHCTaHTa ruaponansa. CTyneHyaTsiii ruponns. Bausaue
TEeMIEPaTypbl, pa30aBiIeHUs U OTHOMMEHHBIX HOHOB Ha T'MJIPOJIU3 COJIEH.

3. Haiitu pH u xonuentpamuto ruapokcua-uona 6 % CH;COOH, p = 1,1 r/em’

4. OnpeenuTh TEMIIEPaTypY, BbIIIE WK HUKE KOTOPOIl BO3MOYXKHA peaKlIys:

2H,S + 30, =2 H,O + 2 SO.,.

Bce BemecTBa ra3oo0pa3Hbl. SIBISETCS peaKilus 3K30- WIH SHIOTEPMHUIECKOM?

5. CocraBpTe CXe€My 9IEKTPOJIM3a [IUXJIOpHJA OJIOBAa Ha MENHBIX 3jekTpopax. Kakoe
KOJIMYECTBO OJIOBA BBIIEIUTCS Ha Katone, ecau Tok 0,25 A mpomyckarh B TeueHue 10 MHHYT.
PaccunTaiite 311eKTpOXUMUYECKUH 3KBUBaJIEHT 0JioBa B I/A-4. BT = 100%.

9K3AMEHAIIMOHHBINA BUJET N28

1. DHTpONHS U e POoJib B XUMHUYSCKUX peakiusaX. OT kakux (PaKTOpPOB 3aBHCHUT SHTPOIUS U
SHTPONUITHAS TUarpaMMa BOJBI U Kele3a.

2. Kak mpoTekaeT KOppo3Hs XPOMHPOBAHHOTO CTAJIBLHOTO W3JEIHS C HapPYyIICHHBIM
MOKPBITHEM B KUCJION U B HEUTpaNbHOU cpeax? 3anuimTe KOPPO3UOHHBIE MPOIIECCHI.

3. Xumudeckoe paBHOBecHe. KOHCTaHTBI CKOPOCTH M XUMHYECKOIO PABHOBECHS U
3aBHCUMOCTB MX OT TEMIIEpATyphbl M BUja peakuuu. PaBHoBecue B rereporeHHol cucreMe Cpagur)
+ COypy = 2 COyy yCTaHOBMIIOCH IPU CIEAYIONIMX KOHLEHTPALUAX PEarupyrolux BeLIECTB
(monw/m): [CO,] = 0,6, [CO] = 0,4. Boruncnuth ucxoanyro konmentpaiuio CO,. 3amucarthb
MaTemMaTtrdeckoe Beipaxkenrne Kp u onpenenuts coBnamarot a1 Kp u Ke gucienno.

4. Jlna momyuenuss 1 M> xmopa (H.y.) smektpomu3oM BomHoro pactsopa NaCl wyepes
anekTposnzep Obuto mpomymeHo 2500A yac anextpudecTBa. COCTaBUTh CXEMY AJIEKTPOIU3A U
paccuuTaTh BBIXOJ] IO TOKY XJIOpA.

5. Onpenenute pH pactBopa, conepxariero B 111 0,351 NH,OH.

DK3AMEHAIIUMOHHBINA BUJET N29

1. DOnektponn3 BOAHBIX PAacTBOPOB. 3akoHbl Papajes. 3anmucaTb peakUUu 3JIEKTPOJIN3a
FeCl, Ha MHEPTHBIX AIIEKTPOAAX M BBIYHCIUTH MAcCy BEIIECTBA, MOJIYYEHHOTO HA KaToJe U 00beM
rasza, BBIJEIUBILIErOCS Ha aHoOJE, NPU DIJIEKTPOJIM3€ PACTBOPOB 3JIEKTPOJIUTOB, €CIU BpeEMs
anektponusa 30 MuHyT, a cuna Toka [=2A, ecnu Beixoa mo Toky BTt=100%. Kakue Bemiecta
OyIyT BBIAETATHCS HA AJIEKTPOAAX MpU 3aMEeHE HHEPTHOTO aHoAa Ha Fe?

2. Kputepun camMonpou3BOJILHOTO MPOTEKAHUS XUMUYECKUX PEaKIMi. DHTAIBIUINHBIA U
SHTPONUIHBINA (PAKTOPBI XUMUYECKUX peakuuid. OnpeaenuTb BO3MOXKHOCTh CaMOIPOU3BOILHOTO
IIPOTEKAHMS PEAKLMK [PH CTAHAAPTHBIX ycnoBusxX. Ykaxure 3Hak DS? i, Otser obocHyliTe Ha
npumepe peakiuu: PbO) + COy = Pb) + COyy.

3. DHepreTuyeckue auarpaMMbl XMMHUYECKUX PEAKIUW. DHEPrusi aKTUBALMU. YpaBHEHHE
Appennyca. IlpaBuno Bant-I'opda. Kak H3MEHHTCS CKOPOCTh pPEaKUUU NpU MOHUKECHUHU
temriepatypbl Ha S0C, ecnu TemmnepaTypHblil ko3 dunment y = 3,0?

4. TlepBblit 3aKOH TEPMOAMHAMUKU. BHYTpEHHSS SHEPTUS U SHTAIBINSA; (PU3HMUECKUI CMBICTT
U CBA3b MEXIY TUMHU BEJIMYMHAMU.

5. OcHOBHBIE 3aKOHBI XMMMH (COXpPaHEHHME MAaCChl, IIOCTOSHCTBA COCTaBa, 3KBUBAJICHTOB.
["a3zoBeie 3akoHbl (ABoraapo, MenaeneeBa-Knaneiipona...). IlapruanpHbie naBiIeHUS Ta30B.
3akoH SKBUBAJIEHTOB. OCHOBHBIE MOHATHS XMMHMH (aTOM, XMUMHUYECKHH D3JIEMEHT, W30TOIIbI,
MoJIeKyJia, HOH, CBOOOJHBIN pauKajl, MOJb U SKBUBAJIEHT). XUMHUuyeckas Gpopmyia. AOCOIIOTHBIE
Y OTHOCHUTEJIbHBIE MacChl aTOMOB. ATOMHasl elMHuLA Macchl. Yncno ABoraapo. OTHOCHUTENbHAS
MOJIEKYJIsIpHast Macca. Mosb. MossipHas Macca. DKBUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB.
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3K3AMEHAIIMOHHBINA BUJIET N30

1. DHeprernueckue auarpaMMbl XUMMUYECKHX PEaKIHUA. DHEPrus akTUBALMH. YpaBHEHHUE
Appennyca. IlpaBuno Bant-I'opda. Kak H3MEHHTCS CKOpPOCTh pPEaKIMU NpU MOHUKEHUHU
temneparypsl Ha 40 °C, eciu TemmepaTypHblii Koddunuent y = 2,57

2. Hanumure ypaBHEHMsS JJEKTPOAHBIX IPOLECCOB, MOJAPHOCTb DJIEKTPOJOB U
ToKooOpasyromei peakuun, paccunraiire DJIC snemenra: Fe| Fe**(1mons/n) || Ag™ (0,01 mons/n) |
Ag

3. Onpenenurs BO3MOXKHOCTh CAMOIIPOM3BOJIBHOIO MpoTekaHus peakuun PbOy) + CO(y) =
Pbyy + COyry mpu craHzapTHeIX ycinoBusx. Onpenenure TEmIoBod 3(QQEKT 3ToH peakiuu.
Vxaxwure 31ak DS xp. OTBETBI 00OCHYHTE.

4. B xakom uHTepBasie pH HUKENh W IUHK OyAYyT KOPPOIUPOBATH B YCIOBHUSIX BOJOPOJHOM
JENOIApU3aLuu?

5. Paccumtars pH B Hackimennom pactope Co(OH)y; TP = 4.10714

IlepeyeHb BONIPOCOB U 3aJaHUM /151 HOATOTOBKHU K 3K3aMeHY
OIIK-1: UOTIK-1.1, MOIIK- 1.2, MOTIK-1.3; OIIK-2: NOIIK-2.4):

l. ArperaTHble COCTOSIHUS BellecTBa (TBEpAOE, )KUAKOE, Fa3000pa3Hoe, IIIa3MEHHOE)..
TBepnoe cocrosiHue. TBepaple pacTBopbl. [oHHas, aroMHas, MOJIEKYJSIpHAas M METaJUIN4ecKas
KpUcTaluinyeckue pemerkd. OCHOBHblE TUIBI KyOMUYECKHMX peleToK. AMOp(hHOE COCTOSHHE.
OcobenHocT aMOp(HBIX M KpUCTAUIMYECKUX TBepAbIX (pa3. XKuakoe cocrosHue. DNEKTPOIUTH U
HEWIEKTPOIUThL. TpaHCopMaluy arperaTHoro COCTOSIHUSI IIPU HM3MEHEHHM TeMIEpaTypbl U
JaBJICHNs. OHTpONHWIiHAs auarpaMma Bojbl. ['a3oBoe cocrosiHue. YpaBHeHue MeHpeneeBa-
Knaiinepona. ["a3oBbie pacTtBopbl. [lapuinanbsHbie AaBiieHUs Ta30B B Ta30BbIX pacTBopax. [lmasma. Ee
xapakrepuctuku. [ Ipumenenue.

2. OcHOBHBIE 3aKOHBl XUMHHM (COXpaHEHHE MacChl, IIOCTOSIHCTBA COCTaBa,
SKBHMBAJIECHTOB. ['a30BbIe 3aK0oHbI (ABoraapo, Menaeneesa-Knaneiipona). [lapiuanbsble naBneHus
ra3oB. 3aKOH HKBUBaNEHTOB. OCHOBHBIE MOHATUS XUMHUH (aTOM, XUMUYECKUN JIEMEHT, NU30TOIIBI,
MOJIeKyJia, MOH, CBOOOHBII pajinKaj, MOJIb U SKBUBAJICHT).

Xumudeckass ¢opmyia. AOCOTIOTHBIE W OTHOCHTEIIBHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yuceno Asorazapo. OTHocutTenbHas MoJeKyJsipHas macca. Moisb. MomnsipHas
Macca. DKBUBAJICHTHI PA3JINYHBIX KJIACCOB BEIIECTB.

3 TepmoauHamuueckas cucrema. Bunel cuctem. CocTosiHHUE CUCTEMBl. BHYyTpeHHsS
JHEPrusi M DHTaNbNMA CUCTeMbl. IIpakThueckoe NnpuMeHeHHME 3THX BeauduH. [lepBeIid 3aKOH
TEpMOIMHAMUKH. DHTaNbNus. TermioBsie 3pdexTs! peakiuii Qv u Qp. DHI0 - U FIK30TEpPMHUUECKUE
peakuuu.

Cranpgaptueie  ycnoBus. CraHpgapTtHble  cocTosiHus.  CTaHIApTHBIE  SHTAJIBIINU
00pa30BaHus MPOCTBIX U CIIOKHBIX BEIIECTB. DHTPONHUS U TEPMOJHMHAMUYECKAsE BEPOSTHOCTD.

3akoH I'ecca m ero cnencrBusa. TepMmoxumuyeckue ypaBHEHMs. PacyeTr TemioBbIX
3 PEeKTOB XUMHUYECKHX peakuuid. ODHTpomnusa. BTopoil 3akoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJIBHOTO ~ IIPOTEKAaHUS  IPOLIECCOB M TEPMOAMHAMMUYECKOE  DPABHOBECHE B
W30JUPOBAaHHOM cucteme. OHeprus [uOb6ca. VYcaoBus CcaMONMPOU3BOJIBHOTO TMPOTEKAHHS
IIPOLIECCOB M PABHOBECHS B 3aKpBITBIX cucTemax. Da30Bble pPaBHOBECHSA. JHEpreTudeckas
quarpaMma peakiuu. TpeTuid 3aKoH TEpMOIWHAMUKH. AOCOIIOTHAs SHTPONHS TNPOCTHIX U
CIIOXKHBIX BELIECTB. OJHTPONMIHBIE [uarpaMMbl HMHAMBHUIyaJbHBIX BellecTB. Bo3pacrtanue
(YObLIB) SHTPONMM B 3aBUCUMOCTH OT CTPOEHHS BEIIECTB, NMpH (Pa30BBIX MNEpexojax U B
XUMHAYECKHX peakiusax. CBsA3b PHEPIUM aKTHBALMU C TemIoBbIM 3(pdekrom. ObOpatumbie U
HeoOpaTHMbIe TPOLECCHl. Y CIIOBUS M3MEHEHUSI HAIpaBJIEHUS! 00paTHUMbIX XUMUYECKUX pPeaKIuil.
OHTaNbNUMHBIE M SHTPONUNHBIA  (AKTOPHI. Temneparypa wuHBepcun peakuuu. CBs3b
CTaHJapTHOW sHepruu [ 'mbOca peakiuu ¢ ee KOHCTAaHTOW pPaBHOBECHS. 3aBUCUMOCTh KOHCTaHTHI
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paBHOBecus oT Temneparypbl. CtangapTHas cBoOogHast 3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacyeThl cTaHapTHBIX 3Hepruit ['1b6ca XuMHUYECKUX peaKiuil.

4. Kunernka xuMmuueckux peakuuid. CpeaHsss M MIHOBEHHAas CKOPOCTb DPEAKIHH.
CKOpOCTh T€TEpOre€HHBIX peaknuii. 3aKOH JEWCTBUS MacC. 3aBHUCUMOCTb CKOPOCTH OT
KOHIeHTpauuu peareHToB. Ilopsaku peakuuu. KoHcTraHTa ckOpocTH. DHeprus axkTHBAIUH
npouecca. AKTUBHPOBaHHBIM KOMILIEKC. AKTHBHBIE MOJEKYJbl (pacrmpeneieHue Makcsesia).
OHeprus axkTHBAalLMM, NEPEXOJHOE COCTOSHHUE M AKTUBUPOBAHHBIM KOMIUIEKC Ha IpUMEpE
OJIHOCTAaUIHOMN peakuuu. BinsHue Temneparypsl Ha CKOPOCTh XUMUYECKOM peakuuu. [IpaBuiio
Bant-T'odpda. VpaBuenne Appenuyca. DHeprus axkTHBAIMU U MPEAIKCIIOHEHIMATbHBIN
MHOXHUTEIb - UX (PU3HUECKUH CMbIC]I. ['OMOreHHBI M TeTepOoreHHbI KaTanus. ['OMOreHHbIH
Katanu3. BrusHue katanuzaTopa Ha 6apbep NpsiMoit U 0OpaTHOI xuMudeckoit peakuuu. Karanus
U XMMHYECKOE paBHOBecHE. /[OCTOMHCTBA M HENOCTATKM JTOTO BHJA KaTaiu3a. I'eTeporeHHsbIN
KaTalu3 U ero ocoOeHHOCTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TIETEPOTCHHOM KaTallu3e.
JlocTOoMHCTBa M HEAOCTATKU T€TEPOreHHOr0 Karanu3a. BimsHue karanusaropa Ha E,; 1 ckopocTn
npssMoil u oOpaTHOM peakuuil. [IpuHIUN MOABMKHOTIO (IUHAMUYECKOro) paBHOBecus Jle-
[larense. OOpaTuMble peakuuu. 3aKOH JEHCTBHS Macc M KOHCTaHThI paBHOBecHsa Kc u K, . Hx
COOTHOILIEHHE MJIi TOMOTEHHBIX TI'a3000pa3HbIX M KOHJIEHCHPOBAHHBIX CUCTEM. MEXaHU3M H
CTaAUNHOCTh peakuuii. MOJIEKYJIIpHOCTh W TOpANOK peakuuu. [lmarpammel Eakr-myTh
MHOrocTaguiHOW peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEM M DHEPIUi
aKTUBAaLlMM TPSAMOM M 0OpaTHOW XMMHMUYECKOM peaklMd COOTBETCTBEHHO C KOHCTAHTOM
paBHOBECHsI M TEIUIOBBIM H(PdexToM peakuuu. OcoOEHHOCTH TIeTepOreHHOTO PpPaBHOBECUS U
MaTE€MaTHYECKON 3aIMCH KOHCTAaHT PAaBHOBECHS I'€TEPOTCHHBIX XUMUYECKUX PEAKIIHUI.

5. Teopusa »nexkrtpoauTHueckod auccounanuu AppeHuyca. CreneHp M KOHCTaHTa
auccounanuu. Buael koHenTpauuii. Pacuer crenenu nucconuanuu U pH pactBopoB Ha npumepe
cJ1a0bIX KUCIOT M OCHOBaHMM. J{uccouunanus snekrpoiautoB. MonHoe npousseneHue Boabl. [lkana
KHUCIOTHOCTH. HelTpanbpHble, KUcible U 1eiouHble pacTBOpbI U uX pH. CriocoObl OaKKUCIEHUS U
NOALIEIaYMBaHUS BOJHBIX pacTBOpOB. CrniocoOsl BBIPAKCHUS KOHLICHTpaLun
(mponemoHcTpupoBath Ha mnpumepe H,SO,). CryneHuaTtas nuccoumanus 3JIEKTPOJIUTOB B
pactBopax. KOHCTaHTBI 1ucconManuy KACIOT U OCHOBaHUI. OCHOBHBIE, KUCIIBIE U CPEAHUE COJIN.

3akonbl Payns. OOymianockonuss U Kpuockonus. OcCMOC U OCMOTHYECKOE JIaBJICHHE.
I'unponus coneit. ['mpponus conel. CteneHp U KOHCTaHTa ruapoaun3a. CTyneH4aTblii THAPOINS.
BnusiHue TemnepaTypsl, pa30aBiieHUs U OJHOMMEHHBIX MOHOB Ha Truaponus coieil. Koncranrta
ruznpoausa. pH cpenpl npu rugponuse coneid. CIBUT paBHOBECHS MPU THIPOIIU3E.

I'eTreporeHHoe paBHOBECHE OCAJOK - HACBHIIIEHHBIA pPAaCTBOpP TPYIHO PaCTBOPUMOIrO
INEKTPONINTA. MeXaHU3Mbl PaCTBOPEHHSI HOHHBIX KPHUCTAJIOB U MOJIIPHBIX MOJIEKYJ. [[BrmKymas
cuiia poruecca pactsopenusi. ConpBararyst v rupatanus. TerioBbie 3pGEeKTh paCTBOPSHHUS.

ITP. YcnoBust ocakaeHMsl U pacTBOPEHUS dJIEKTPOIUTOB. HachlleHHbIe, epechlleHHbIE
Y HEHACBIIEHHBIE pacTBOphl cosieil. KoMmIuiekcHble coenuHeHus. Jlncconmanus KOMIUIEKCHBIX
COE€IMHEHUN.

6. JIBOITHOI AJIEKTPUUECKUIN CIIONM M MEXaHW3Mbl BOSHUKHOBEHHUS CKauka IMOTEHIIHala Ha
rpaHulle pasjena 3JeKTpoa/pacTBop. Bomoponusiii snexkrpoa. CraHgapTHbIE OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE MOTCHIMAIBI. BHUIBI 2JIEKTPOJOB U HUX OKUCIUTEIBHO-BOCCTAHOBHUTEIIBHBIE
NOTEHIMAJbl. YCIOBUS OTOOpa OKMUCIMTENEH M BOCCTAHOBUTENEH MO 3HAYEHUSM CTaHJAPTHBIX
AJIEKTPOJHBIX MOTEHUUAIOB nodypeakiui. Popmyna HepHcra. KoHIEHTpaMOHHBIA 3JE€MEHT.
Ces3p DJIC ¢ wu3meHeHueM »sHepruum I['nb606ca M KOHCTAaHTOW pPAaBHOBECHS] OKMCIMTEIbHO-
BOCCTAHOBUTENBbHBIX peakuui. ['abBaHMUECKHUE 3JEMEHTHI. DJIEKTPOIU3. 3aKOHBI AJIEKTPOJIHU3a
@apanes. Yucno Papazes. Beixog no toky. OT00p BEpOATHBIX 3JIEKTPOAHBIX IMOJIypeakluil Ha
OCHOBE 3HAYEHUH UX 3JIEKTPOJHBIX NOTEeHIMaNIOB. [lepenanpspkeHne. DNeKTPoIu3 ¢ UHEPTHBIMU U
pacTBOpuMBbIMU aHOAaMu. (OOOCHOBaHUE BBIOOpPA 3JIEKTPOAHBIX MOIYypEeaKLUH Ha OCHOBE HX
3JIEKTPOIHBIX IIOTEHIIAAJIOB.

7.. Bunmel  xopposuu. Kopposuonnele  nopaxenus. IlpuumHbl  mosBIEHUS
MHKPOTQJIbBAHOIIAP B CIIy4dae JJIEKTPOXMUMHUYECKON Koppo3uu. Koppos3uss ¢ BOJOpOJHOM H
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KUCIOpoAHOM nenonspuzanuend. Juarpammel IlypGe u ee ucnonb3oBaHHE, MPUMEHUTEIBHO K
KOPPO3HOHHBIM nporueccaM. CrocoOsl 3alUThl METAJUIOB OT KOPPO3UU
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