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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. HeassMmu ocBoeHHMs AUCHUILIMHBI «OO0MIas ¥ HEOPTaHUYECKAsT XUMUS SIBIISCTCS
TEOpETUYECKasi W MPAKTUYECKasl MOATOTOBKA CTYACHTOB IO OCHOBHBIM ((pyHIaMEHTaTbHBIM)
paszenaM oOLIEH M HEOPraHMYECKOW XUMHHM C YYETOM COBPEMEHHBIX TEHACHLMH pa3BUTHUS
XHMHUYECKOW HAyKH, YTO OO0eCne4yrBaeT pelIeHWe BBIMYCKHUKOM 3amad  Oymymiei
po)eCCHOHAIBHON JeATENBHOCTH; (opMHUpOBaHUE (DYHIAMEHTAIBHBIX 3HAHWHK MO OOmeH u
HEOPraHWYECKOW XMMHUHU, YMCHU W HaBBIKOB SKCIIEPUMEHTAIBHON pabOTHI.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

— TOTOBHOCTb CTYIACHTOB K MCIIOJb30BaHUIO IOJIYYCHHBIX IIPU U3YYCHUU NUCLUILUIMHBI
«O01mas 1 HeopraHuyecKasi XUMUs» 3HAHWN, YMEHUH, HABBIKOB M KOMIETEHIIUHI MTPU U3yYCHUU
oOLIeHaYYHBIX U CHIEUAIBHBIX JUCLMIUINH, a TAKXKe 7S peleHus] NpodeCCHOHaIbHBIX 3a1ay;

- cdopMupoBaTh yMEHHUS W HaBBIKM OSKCIEPUMEHTAIBHON pabOThl B XHUMHUYECKOMN
nabopaTtopuu, IPOBEACHHSI HAYYHOT'O UCCIIE0BAHUS, aHAJIN3a PE3yJIbTaTOB 3KCIIEPUMEHTA,;

- TOTOBHOCTbH CTYACHTOB K OPIaHHU3AaLMH CaMOCTOSITEIbHON NEATEIBHOCTH AJI PELICHUS
MIOCTaBJIEHHBIX 337a4 U padOThl C HAYYHO-TEXHUYECKOHN JIUTEPATYpOH;

- TOTOBHOCTH CTYJCHTOB K IOJIb30BaHHUIO HH(POPMAIIMOHHBIMU cUCTeMaMu (yueOHas,
Hay4yHas JIMTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. Y4yeOHasi aucuumiimHa «OO0mas M HeopraHuveckas XMMHA» BKJOYeHAa B
00s3aTeNbHBIN MepeueHb AMCLUUILUIMH 005S3aTelbHON YacTh 00pa3oBaTENIbHOM NMporpamMmbsl BHE
3aBUCHUMOCTH OT €€ HampaBieHHOCTH (nmpodwist). JucnuminHa peannsyeTcsi B COOTBETCTBUU C
tpeboBanusimu ®I'OC, OI1 BO u VII, no AanHOMY HaIlpaBIeHHIO MOATOTOBKH.

JlucuuIuinHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHU CTYACHTAaMH IpH
U3y4eHUH XUMHH, (PU3MKU U MAaTEeMaTHKHU B Kypce cpefHel MKoJbl. [ yCBOeHUs AMCHUIUINHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICIT XUMHUECKUX (hopMyn
U CHMBOJIOB, HHIEKCOB U KOX(P(UIMEHTOB B XMMHMUYECKHX YPAaBHEHUSX pEaKIUH; HUMETh
IPEJICTaBICHUsT 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHHH; MOHMMATh pa3inyuue
MEXIYy XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMH;, HMETh MpEACTaBlieHue 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHH; UMETh HAaBbIKU PELICHHs] MPOCTENUIINX PacueTHBIX 3aay.

HucuuruimHa «OOmmas ¥ HeopraHuveckas XUMUS SIBISETCS OCHOBOIIOJIAralomei s
U3y4eHHs psijia OOIEHAYYHbIX M CHEeIMaTbHbIX JAUCIHIUINH, CBSI3aHHBIX ¢ XUMHel. [Ipumepamu
TaKUX JUCLUUIUIMH SBISIOTCS: «AHAJIUTHYECKAs XUMHUSI», TI€ UCHOJIb3YIOTCS YMEHUS U HABBIKH,
NOJyYeHHbIE CTYJEHTAaMHM TpU H3Y4YEeHUM OOIIed XUMHM, peIIeHUs pacyeTHBIX 3ajad,
YpaBHUBAHMSI  OKHCIUTEbHO-BOCCTAHOBUTENBHBIX PEAKIHU METOAOM TMoJypeakuuid u
c(OpMUPOBAHHBIE KOMIETEHIIMH B ONPEACIEHUU BO3MOKXHOCTH MPOTEKAHUS XUMHYECKHUX
nporueccoB. B kypce HeopraHM4eckoi XUMUHN 3aKJIa/IbIBAIOTCS OCHOBBI TOHWMAaHUS CYIIHOCTH U
BBISIBJICHUSI IPUYMH MIPOTEKAHUS XMMHUECKUX MPOILIECCOB, UTO B lallbHEHIIEM UCIOIb3YeTCs IPU
U3Yy4EHUM CHELMANbHbBIX JUCLUIUIMH, TaKUX Kak «Dusnueckas xumus», «OO0mas xuMuyeckas
TexHonorus», «KommouaHas XUMHsS» W TPU BBITOJHEHHM BBITYCKHOM KBalnM(UKAMOHHOM
paboTHI.

3HaHMs1, TOJyYEHHBIE IIPU OCBOEHUH pazjiena AUCHUILINHBI «QiekTpoxumus. Kopposus u
3alIUTa METAJUIOBY», HEOOXOAUMBI TP U3YUYEHUH CIeNYIOIUX TuciuIuinH: «Koppo3us u 3amura
METAJIOBY, «MaTepruaaoBeIeHUE U 3aIUTa OT KOPPO3UN», «JIaKOKpacOYHBIE IOKPBITHS.



OCOOCHHOCTBIO JHCIMIUIMHBI SIBIISIETCS TPOBEACHUE JIa0OpaTOpHBIX paboT, dUTO
MO3BOJISIET MPUOOPECTH CTYJACHTaM YMEHUS paboTaTh ¢ XUMHUYECKHUMH peareHTaMu, MoCyI0i U
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHBIE HAYYHBIE
uccnenoBanus. B maGopaTopHble pabOThl BBEACHBI AJIEMEHTHI, IOBBIMIAIOIINE HHTEPEC
CTYACHTOB K HUM M HUX IIO3HaBaTelIbHYIO aKTUBHOCTh. B pabore "OmnpeneneHue TEmIOBOTO
s dexra peakuu" TEIIOEMKOCTh KAIOPHMETpa ONMPEAEIIeTCs] METOANYECKH Oosee TpaMoTHO,
9YeM 5TO ONHMCAaHO BO BCEX JIa0OPATOPHBIX NMpaKTUKyMax, a B padore "CKOpPOCTh XMMHUYECKOH
peakiuu’, TMOMHMO KadyeCTBEHHBIX 3aBHCUMOCTEH CKOPOCTH pEaKIMH OT KOHLEHTPALUH
peareHTOB ¥ TEMIIEPaTypbl, CTYAEHTBl pe3yibTaThl dSKCIEpPUMEHTa 00padaThIBAalOT
KOJIMYCCTBCHHO W BBIYUCIAIOT SHCPIUIO0 AKTUBALUU U KHHETHYECKUH MOPAAOK pCaKIUU. ILJISI
MOBBIINICHHUS II03HABATSIILHONM aKTHBHOCTH CTYACHTOB U HpI/IO6peTCHI/I$I HMU TICPBHUYHBIX
HAaBbIKOB HAYYHOI'O HMCCJICIOBAHUSA, B OTH KIACCUYCCKUC Ha60paTOpHI>Ie pa6OTI)I BBCJICHBI
DJIEMEHTHl HAYYHOTO HCCIEIOBAaHMSA, KAaK-TO: a) CAMOCTOSTENBHO I0J00paTh pPEaKTHBBI JUIS
NPOBEJCHUS TOW WIM WHOW peakuuu; O) OOBSCHUTH IPOTEKAHHE OJHOW pEeakuuu U He
NpOTEeKaHWe IPYroil, Ha MEepBBIA B3I MOJOOHOM, peakUuH; B) MPEACKa3aTh MPaKTHYECKOE
3HAYEHHE TOM WJIM MHOW PeaKIMH, COTIPOBOKAAIOIICHCS HEOOBIYHBIM 3P HEKTOM, U T.JI.

Pabouas nmporpamma gucuuiuinHbl «OO01Ias 1 HeOpraHMYecKasi XMMUs» JUI HHBAIUJOB U
Jia1 ¢ OIrpaHUYCHHBIMUA BO3MOXKXHOCTAMUA 310POBbA paBpa6aTBIBaCTC$I HHAUBUAYAJIBHO C YYCTOM
OCOOCHHOCTEH IMCUXO(PHU3UIECKOTO PA3BUTHS, WHIUBUIYATBHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbs TAKUX O0yYarOIINXCS.

3. KOMINETEHIUU OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHMILIUHBI (MOY.JIST)
HpOI_ICCC HU3YyUYCHUA JHUCHUILIAHBI (MO)Iy.TIH) ((0611_18.5{ U HCEOPraHu4YCCKasa XUMUI»

HaIlpaBJIeH Ha!

- (hopmupoBaHuE >EMEHTOB cienyronux kommneteHuil B coorserctBun ¢ OINOIT BO no
HampaBlIeHU O OAroTOBKHY (cnenmanbHocTr) 18.03.01 « Xumudeckass TEXHOIOTHS:

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

Taonuua 1- @opmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus Komnemenyuit OUCYUNIUHAMU
KoMnemeHuuio
CO6MECHIHO

Oomas u
HeopranuvecKkas v
xumus (b1.5.4)

Oxomnorust (B1.B.7) v

Xumus 3JICMCHTOB \/
(B1.B.11)

OpraHudeckast XUMUs
(b1.5.15)

Opranndeckas xumust || v v
(51.5.16)

BBenenue B v
CIIENUAIBHOCTD




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuil OUCYUNIUHAMU

(51.5.17)

dusnueckass XUMHU
(51.5.22)

JlakoKpaco4HbIe
nokpsitus (B1.5.24)

OO61mas XuMHYecKas
texnonorust (51.5.27)

KOHJ’IOI/IL[HaH XUMUS
(51.5.29)

IToaroroska x
MPOIIeIype 3aIIUTHI H
3amuta BKP (B3./1.1)

OIIK-2

Ob6mas u
HeOpraHuYecKast
xumus (b1.5.4)

Wudopmaruxka (b1.5.2)

<\

Maremartuka (b1.5.3)

AHaNTUTHYIECKas XUMHAS 1
(hU3UKO-XHMHIUECKHE
metozpl anammsa (b1.5.8)

WmxenepHas rpaduka
(51.5.9)

XHUMMUS 3JIEMEHTOB
(b1.b.11)

@usnka (b1.5.12)

OpFaHI/I‘IeCKaﬂ XUMUs
(B1.B.15)

Opraandeckas xumus ||
(b1.5.16)

WupopmanmoHHse
texnosoruu (b1.5.18)

HpI/IKJ'IaI[HaH MEXaHHUKa
(51.5.20)

NIENIENRN

IIpouecchl u
MEXaHHYECKHe
arnmaparhl XUMHIECKHX
npoussocts (b1.5.21)

<
AN

Ddusznyeckas XuMus

(51.5.22)

JlakokpacouHblie
nokpsitust (B1.5.24)

ONEeKTPOTEXHUKA
TPOMBINUICHHAS
anekrponuka (51.5.26)

OO01as XUMUYeCKas
texnonorust (51.5.27)

KOHHOI/IL[HaSI XUMUsA
(B1.5.29)

IToaroroBka k
MPOIECyPE 3alIUTHI 1
3ammta BKP (B3./1.1)




HHEPEYEHD IVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 IUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Kox v nanmenoBanue

OueHo4YHbIE CPeICcTBA

Koa n
HHAUKATOpA <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpome:kyTOoOUHOM
KOMIICTCHIIMH KOHTPOJIA arTrecranmumu
KOMIICTCHIIMU
YMETbD:
- BBIIIOJIHATH OCHOBHBIC
XUMHYECKHUEC OIICpaInu,
HOIIK-1.1 H3yuaem - OIpeneATh - KontpomnsHsle
MEXAHUZMBL XUMUYECKUX 3HATb: TEPMOJMHAMUYECKHE BOMPOCHI K
OIIK-1. Ciocoben peaxyuil, 0CHO8bIBAACH HA - OCHOBHbBIE XapaKkTepuCTHKH BIAJETb: OTYETaM TI0
U3y4arb, SHAHUAX O CMPOEHUU i{;‘;‘;‘;ﬁrﬁg:ﬁ;&m_ ;:;’I;;Be::;ﬁ(epeam”” U apbikamu 71a60paTOPHBIM
aHaJIU3UPOBATD, sewgecmaa, npupooe . | mpuMeHeHHs 6a30BBIX paboram
HCIIONb30BATh . XUMHYECKUX IPOLECCOB | KOHIICHTPAIMU BELICCTB; .
XUMUUECKOU C653U U 3HAHMH TIPH pelleHIH - 3aganus K
MEXAHH3MEI . 1 XapaKTEPUCTUKH - IPOTHO3UPOBATH ———————
e CBOUCMBAX PA3TUYHBIX PABHOBECHOTO BIHSHHE PA3THTHBIX MTUCHMEHHBIM
N KAACCO8 XUMUYECKUX COCTOSHAS (aKTOpOB Ha paBHOBECHE KOHTPOJIbHBIM
. ogceigggi’nx . IeMeHMO8, coeounenull, B XMMHMYECKHUX PEaKIHIX; pabotam 110 Bomnpocs! mist
T£§HOJ‘IOFI/I‘I€CKI/IX sewecms u Mamepuaios - OTPENENSTh paszenam MMCEMEHHOIO
[poLeccax u HamnpaBJICHHOCTb SK3aMEHA
TIPOLIECCa B 3aIaHHBIX
P port 8 (30 oumeroB)
OKpY’KaIoIIeM MUpe, HAYaIbHbIX YCIOBHAX
Bonpocs! ans
OCHOBBIBAsICh Ha 3HATB: YMETbD: BJIA/IETh: CTHOTO
3HAHUSIX O CTPOCHUH - OCHOBAL XHMIECKON - IPOBOJUTH - HABBIKAMH 6 y
BEILIECTBA, IPUPOJIE ) TEepMOANHAMUYECKHE UHTEpHpETau cobecenosanms Ha
> IIPUp TEPMOIUHAMUKHY, dK3aMeHe: OUIIeThI
o pacdeTsl, pacyeTsl 1Mo paccYHTaHHBIX - KontponbHbie - OHJI
RHUMITIECEOM CBASH 1 ” METO/bT OTTHCAHHA OTIPEJIETIEHHUIO CKOPOCTH | 3HAYEHUH (30 6umneros)
crofeTBaX HOIIK-1.2. A XHMHCCKHX paBHOBECH e:xiun aBHOBeIC)HOP'I TEPMOJNHAMUYECKHX SR
PA3IMYHBIX KIACCOB -1.2. Ananusupyem B pacTBOpax 2 Y o p - oT4yeTaM 1o
T p—— MEXAHUZMbL XUMUHECKUX IEKTPOITHTO; Bg“‘éz‘:zaﬁ:“ecqm 03’:0;;‘“ 1 Ha nX 71abopaTOPHBIM
3TEMEHTOB Dpeaxyuii, npoucxo0suux 6 |- TuIpoNn3a coeit; H » 11ep ’ pabotam
JI s o KOHIICHTpAaluu, - IPOTHO3MUPOBATH
o MexHOI02UYeCKUX - OCHOBBI XHUMHUYECKOH - 3aganust K
COC/IMHCHNH, KUHCTHKHL: KOHCTAaHTHI TUAPOJIN3a, | BO3MOXHOCTh
BCIICCTB U npoyeccax u oxpysicaroujem ’ PacTBOPUMOCTH OCYHICCTBJICHUS U ITUCHMCHHBIM
mupe - OKHCITUTEILHO- KOHTPOJIHHBIM
MareprajoB TPYIXHOPACTBOPHMBIX HAaIpaBJIeHUE
BOCCTAaHOBUTCJIIbHBIC o 6
J— COEIMHEHN; NPOTEKaHUs paboram 110
P ’ o - COCTaBJIsITh U XUMHUYCCKUX pa3I[eJ'IaM
- CTPOCHHC U CBOUCTBaA
ypaBHUBATh [POLIECCOB;
KOMIIJICKCHBIX
o OKHCJIUTCIIBHO- - HaBbIKaMH
COeIMHEeHHU
BOCCTAHOBHUTCIIbHBIC TIPUMCHCHUST




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHAUKATOpAa <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuiero IIpome:kyTOoOUHOM
KOMIIETCHIINHN KOHTPOJIH arTreCralnmumn
KOMIIETCHIINHN
peakuuy; MOJIy4YEHHBbIX 3HAHUHN HA
- mondupaTh MIPaKTHUKE [IPU aHAJIU3E
H606XOI[I/IMBIe XHUMUYECKUX SIBICHUHN U
KOMITOHEHTEI U YCJIOBUSL PCIICHNH pAaCYCTHBIX U
JUI IPOBEACHUSA OKCHEPUMEHTAIbHBIX
Ppa3jIM4YHbIX THUIIOB 3aga4
XUMHYCCKUX peaKHI/Iﬁ;
TEPMOJJUHAMUYECKUE
XapaKTEepUCTUKU
XUMHYECKUX PEaKIi
BJIAJIETD: - KontponbHbie
- METOJUKOH pacuera
YMETH: . eﬂ“ g) e BOTIPOCHI K
II TCUIINX (PU3HUKO- oTyeTaMm 110
HOIIK-1.3. Ucnonvsyem 3HATE: - IPUMEHATE N —
0 ) TOJTyYCHHbIC 3HAHUS U 11ab0paTOpHBIM
nojy4enHble 3HaHusA Ojis - POJIb ¥ 3HAYCHHUE MPOIICCCOB C 6
HaBbIKW 1JId PCIICHUA pa OoTaM
pewenust 3a0a'~l METOJ0B XUMUHU B NPUMCHECHUEM
GeccuonanvHoll 00J1aCTH XUMHUYECKHUX TPAKTHHECKHX 3a1at 1o CIIPaBOYHOMN - 3ananus K
npo o BCEM OCHOBHBLIM TEMaM p HHACbMEHHBLIM
desmenvbHOCMU TEXHOJIOTHH i JIUTEPATYPHI TIPH
Kypca obmien u CIITCHIH KOHTPOJIbHBIM
HEOPraHMYECKOW XUMHUU p 6
npoeCCHOHATBHBIX paboTam 110
3a1a4 pazzenam
OIIK-2. Criocoben
OCYIIECTBIIATH
MOWCK, XpaHEHHE, KonTponbHbie
00pabOTKy 1 aHAIH3 BOTIPOCHI K
nHpOPMALINH U3 oT4YeTaM 110
HOIIK-2.4. Hcnonvsyem : :
Ppa3ITUIHBIX uMUeCKUe  Memods] )i)/z;z 3HATbD: YMETB BJIAZETD: 1a60paTOPHBIM
WCTOYHHKOB U 6a3 - pOJIb 1 SHATCHHC : - MeToziaMu paboTam
peuienus 3a0a4 | METOMOB XUMHUH B - TIOJIb30BAThLCS HcceIoBaHus (HU3UKO-
JTAaHHBIX, . " - 3amaHus K
. I’lp0¢€CCu0HaﬂbH0u 00/1aCTH XUMHUYECKUX CIIpaBOYHBIMH JAaHHBIMH XUMHUYECKUX CBOUCTB
npescTaBnATh €€ B | o TeXHOTOIHi - MTUCHMEHHBIM
TpebyeMom hopmaTte KOHTPOJIbHBIM
C UCHOJIb30BAaHUEM paboTam 1o
MHPOPMALMOHHBIX, pazzenam

KOMHLIOTepHI)IX nu
CETEBBIX TEXHOJIOTHI




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYAO0EMKOCTH JUCIUIJIMHBI 10 BUIaM PadoT 1o ceMecTpam
OO0mast Tpyno&MKOCTh TUCIUIUIMHBI COCTaBlsieT 8 3adeTHBIX eawHuil, 288 dacos,
pacripe/ielieHie 4acoB 110 BUAaM padOT CeMecTpaM IpeACTaBICHO B TabIuIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

TpyroéMkocTh B yac

. B T.4. 110
Bua yueOHo# padoThI Bcero
ceMecTpam
4acoB
1 cem

C UCIIOJIB30BAHHUEM J3JICMCHTOB

(I)OpMaT U3YyYCHUA TUCHUIIIINHBI
QJICKTPOHHOI'O O6y‘~IeHI/I${

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4€OHOMY IUIaHY 252 252
1. KonTtakTHas padora: 109 109
1.1. AyauTtopHasi paGoTa, B TOM YHUCJI€: 102 102
3aHTHS JeKIMOHHOTO THMa (JI) 34 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTUyecKue
3aHATHUS U D)

naboparopusie pabotsl (JIP) 68 68
1.2. BHeayauTopHasi, B TOM 4HCJe 7 7
kypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammura)

TEKYLIHI KOHTPOJIb, KOHCYJIBTALIMH 110 TUCIHUIIIIMHE 5 5
KOHTaKTHas paboTa Ha npomekyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 98 98

pedepat/acce (MOArOTOBKA)

pacuérHo-rpapuyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHast paboTa 36 36

kypcoBas padota/mpoekt (KP/KII) (monroroska)

CaMOCTOSITEIbHOE N3yUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (TIpOpadoTKa 1
MTOBTOPEHHE JICKIITHOHHOTO MaTepraia U Marepralia y4eOHUKOB 1 YIeOHBIX 62 62
MTOCOOMA, TOJITOTOBKA K JIAOOPATOPHBIM U MPAKTUIECKUM 3aHITHSM,
KOJUIOKBHUYM H T.J.)

IToaroroBka k 5k3aMeHy (KOHTPOJIb) 45 45




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® a HaumenoBanue Peanuzanus HaumeHnoBanue
abdora
pe3yabTaThl P % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHHSI: H o |2 o|l8e|l 58 AKTUBHBIX U IpakTHyeckoi DJIeKTPOHHOTO
< ] -
ko YK; OIIK; IIK AUMEHOBAHUE PAIEN0B, TEM ) = g § = E E‘ o Bun CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o ~'\ -~
H HHIHKATOPBI = 5 A E S5 & (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= ERl S8 .12 14
JI0CTHKEHUSA 2 §§ = = § < = TEXHOJIOT Ui gacax) gacax)
KOMIIETeHIIHIi 5 | S & S8 0=
Mt = =
1 CEMECTP
Pa3nen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMHUHN
IIOArOTOBKA K JICKIIUAM HGKHHH-OGLHCHGHHC C
Tema 1.1 Beenenue. OCHOBHBIE 3aKOHBI » ’ 1.2 (cr. 5-30); 2.1 (cr.8- YaCTUIHBIM
XUMUU 15) npUBJIeYeHHEM (HOPMEI
JAUCKYyCCUH, 6CCS,HI>I
JlaGopaTopuas padora Ne 1.1
OIlIK-1: . noaroroska k JIP
OnpeneneHre SKBUBAJICHTHOW MacChI 4 3
HOIIK-1.1 [3.1] cp. 3-35
VOIIK-1.2 MeTaia
WOIIK-1.3 JlaGopaTopHas paGora Ne 1.2 »
' . MIOZITOTOBKA K
OIIK-2: Ornpenenenne SKBUBAIIEHTHOW MaCChI 4 3 3 )]1-] crp. 35-38
HOIIK-2.4 KapOOHaTa KaJbIIHsI ' )
o(opMIIEHHE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopHuas padora Ne 1.3 Craua 1a6OpaTOPHBIX PaboT
parop P A 4 5 patop P Komnoxsuym
otyetoB. KontpomnsHas pabora [3.1] crp.33-38,
noaroroska k KP [3.1]
ctp.3-33
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHHSI: HaHMeHOBARNE Pa31esI0B. T D) ":f o | = g 5 &8 I AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HMEHOBAHHU JIOB, TEM ] = 2
ko1 YK; OIK; MK BASY 2 5 | & F § 5| g E‘ ) HA HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
- 15 & -
H HHIHKATOPBI = = E E E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =% =) .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Boinonnenue
CamocrosiTeJbHas paﬁoTa mno nomamrHux KP
ocBoenmio 1 pazgena: 4 [3.1] ctp. 24-33 (10
AOMAIIHAS KOHTPOJIbHas padora BBIOOPY
TIPeTo1aBaTes)
Hroro mo 1 paznery 2 12 17
Pazgen 2 Xummyeckast TepMOJMHAMHUKA
Tema 2.1 OCHOBHBIC MTOJIOKEHUS, JNeKLHsi-00bIACHEHNE ¢
v IOJArOTOBKA K JICKIIUAM
SIEMEHTHI XMMHYECKOH TEPMOIMHAMUKI A 1 “1aCTHHBIM
2 2 1.2 (ct. 5-30); 2.1 (eT.8- | npuBneuennem popmbl
U TeTUIOBBIE 3(P(PEKTH XUMHIESCKIX
. 15) JUCKYCCUH, Oecebl
peaxmmit
JlaGopaTopHas paGora Ne 2.1
0 4 4 moaroToBka k JIP
MpeeleHre TETUIOTHl PACTBOPEHUS U
OTK-1: pel pactTBop [3.2] crp. 40-42
TCILIOTHI THAPATAIlUN
WOIIK-1.1 fiparal
HNOIIK-1.2 Tema 2.2 Outponus. CBs3b
HOIIK-1.3 TEPMOAUHAMUYECKUX [1apaMETPOB C
OIIK-2: MOJrOTOBKA K JIEKIUAM MonenupoBaHue
: HanpaBJIeHHE U pabounMu
NOTIK-2.4 2 4 3 1.2 (ct. 5-30); 2.1 TPOM3BOCTBECHHBIX
: TeEMIIEpATypaMu XUMHUYCCKUX ITPOLECCOB (CT 8-15) MPOLECCOB 1 cmyauuﬁ
1 (Ga30BbIX mepexo/10B. Pemenne 3agayd
o pasfeny 2
JlaGopaTopHas paGora Ne 2.2 4 4 noArotoska k JIP
OnpeneneHre TEIUIOTHl HERTPaTU3auu [3.2] ctp. 43-44
O(POPMIICHHUE OTYECTOB
JladopaTopHasi padota Ne 2.3 Cnaua bop
4 4 0 pe3yJIbTaTaM
otuetoB. KontponbHas padora
nabopaTopHBIX paboT
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
o9 .
OCBOCHMSL: 7 > ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
aNMEHOBaHHE Pa31eIoB, TEM ] =] S| = -
xox YK; OIK; K pasa > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- =) - o
M MHAUKATOPBI = = E E S5 = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| EE|l 2o L 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
[3.2] crp.40-44,
noxaroroska k KP [3.3]
ctp.3-9
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
OCBOEHHIO 2 pa3jiesia: 3 [3.3] crp. 3-9 (0
JAOMAIIHAS KOHTPOJIbHAasi padoTa BLIOODY
TIPeTo1aBaTeis)
Hroro no 2 pasnery 4 16 20
Pa3ngen 3 KuneTrka XUMHYIECKHIX TIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
v o IIOArOTOBKA K JICKIIUAM
XUMHUUYECKON KUHETUKHU. 3aKOH JIEHCTBUS
2 1 1.2 (cT. 5-30); 2.1 (cT.8-
Macc ¥ SHEPTHUs aKTUBAIlUU Tpoliecca. 15)
CraguitHOCTh U TIOPSIOK PEAKIIUU
Tema 3.2 CKkopoCTb XUMHUYECKUX
OIIK-1: . HOATOTOBKA K JICKIHSIM MopgenupoBanue
peakuuii. XUMHYECKOE PaBHOBECHE.
MOIIK-1.1 B 2 1 1.2 (ct. 5-30); 2.1 (c1.8- HPOU3BOICTBEHHBIX
JIUSTHUE TeMIIEpaTypbl Ha CKOPOCTh N
HOIIK-1.2 ev cpatyp cKopo 15) MPOLIECCOB M CHTYAIHii
MOMK-1.3 XUMHUYECKON peaKIuu
OIIK-2: JlaGopaTopHas paGora Ne 3.1
HOIIK-2.4 CKOpOCTh XMMHUYECKHUX PEaKIIHH.
X B 4 2 rnojaroroska k JIP
MMUYECKOe paBHOBecHe. BiusiHue
p 5 [3.4] ctp. 3-17, 33-37
TEMITEpPaTyphbl Ha CKOPOCTh XUMHUYECKOM
peakuuu
IIOAT0OTOBKA K JICKIITUAM
Tema 3.3 KatamuTrueckue peaxiuy.
! pe 2 2| 1.2 (cr. 5-30); 2.1 (cr.8-
T'oMOreHHbI 1 reTepOoreHHbId KaTaau3 15)
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Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon VK OIIK; [K HanmeHnoBaHue pa3aesioB, TeM 3 2 g § gi E E> Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é z E § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JladoparTopHasi padora Ne 3.2 Pemenue noarotoska Kk KP
3a1a4 no Teme 3. Caaya OTYETOB 8 3 [3.4] crp. 3-17, [3.3]
KoHnTtponbHas pabota crp. 10-31
Brimonsenue
CamocrosiTejibHasi padora no nomarnanx KP
OCBOEHHIO 3 pa3jeJia: 3 [3.4] ctp. 23-33 (10
AOMALIHAS KOHTPOJbHAas padoTa BBIOOPY
TIpenoaBaTes)
HToro no 3 pazneny 6 12 12
Pa3znes 4 PacTBOpHI 3JIEKTPOINTOB
Tema 4.1 [lucriepcHBIE CHCTEMBI. MOATOTOBKA K JIEKIHAM
PacTBOpBI HERNEKTPOIUTOB. 3aKOHBI ) 9 1.2 (ct. 5-30); 2.1 (c1.8-
Paynst. OcMOC M OCMOTHYECKOE 15)
JIaBJICHHE
OIK-1: JladopaTopnasi pabora Ne 4.1 CriocoOb1
NOTMK-1.1 BBIPa)KEHUs KOHLCHTPALU. 4 4 noaroroska k JIP
UOIIK-1.2 IIpuroToBiieHue pacTBopa 3aJlaHHOM [3.1] ctp. 46-53
HNOIIK-1.3 KoHIeHTpaluu. JlJaboparopras pabota
OIIK-2: Tema 4.2 PacTBOpBI 2JIEKTPOIUTOB. MOATOTOBKA K JICKI[USM
NOIIK-2.4 OcCHOBHBIE XapaKTEPUCTUKH 2 2 1.2 (cr. 5-30); 2.1 (ct.8-
SIIEKTPONIUTOB. Peakuus cpeabl 15)
JlaGopaTopHas paGora Ne 4.2
JlaGoparopnas paboTa paBHOBECHS B ’ 4 noarortoska k JIP
pacTBopax 3JeKTpoauToB. Pemenne [3.5] crp. 26-32
3amaq
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMSL: > ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
xon VK OIIK; [K HanmeHnoBaHue pa3aesioB, TeM 3 2 g § ?i E E= Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHOJIOFI/IﬁlZ Jacax) 13 qacax)14
KOMIIeTeH M = l% = é‘ 3O &
Tema 4.3 ['ereporenHoe paBHOBecUE B
pacTBOpax dIEKTPOJIUTOB. TTOATOTOBKA K JCILIAM
2 2 1.2 (ct. 5-30); 2.1 (c1.8-
PacTtBOpUMOCTB U IIPOU3BENCHUE 15)
PacTBOPUMOCTH.
IIOArOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 2 2 1.2 (cr. 5-30); 2.1 (cr.8-
15)
IIOJArOTOBKA K JICKIIUAM
Tema 4.5 OKuCIHTEIBHO- » 3 1.22[(“ 5-30); 2.1?018_
BOCCTAaHOBUTEIILHBIC PEAKIHH 15)
JladopaTopHas padora Ne 4.3
Jlaboparopnas pabota «OKHCITUTENHHO- » 3 noarotoska k JIP
BOCCTAHOBUTEIBHBIE PEAKLIUN. [3.6] cTp. 3-35
Pemenue 3agau
JlabopaTopHasi pabora Ne 4.4 Perienue
3a1a4d no teMme 4. Caada oT4eTOB 6 3 I[I; ?FOTOBK;_;( 4KP Kotoksuym
KonrpospHas pabora fep.
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo nomarranx KP
ocBOeHMIO 4 pa3nea: 2 [3.7] cTp. 2-14 (0
JAOMAIIHAS KOHTPOJIbHAs padoTa BLIOODY
NPEero1aBaTeis)
Hroro no 4 pa3neny 10 14 27
OIIK-1: Pazgen 5 Onexrpoxumusi. Kopposwust u 3ammTa MEeTamioB
HOIIK-1.1 HOArOTOBKA K JIEKIMAM Mogenuposanue
NOIIK-1.2 Tema 5.1 Xumiieckue ucTouHuKn T0Ka 2 2 1.2ﬂ(CT. 5-30); Z.ILECT.8- HpOI/II;BonIZTBeHHLIX
WOIK-1.3 (rampBaHUYECKHUE DJIEMEHTHI, 15) NpoIIeccos | cHTyAmmH
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; IIK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

OIIK-2:
HOIIK-2.4

Bunel yueonoi padoTsl

KonrakTHas
6 ® m HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P g HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
4= 9 .
o ":f ol 2| 5 EF AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHnoBaHue pa3aesioB, TeM ] E R £ S| = 2 < Buxg CPC
5 =787 8§ o HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) - o
= g E E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o § ;‘ g o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= < o &S| O &
= = °
AKKyMYJISITOPBI, TOTUTUBHBIC 3JICMCHTHI)
U IpUHIUIE! uX pabotsl. DJIC u
ANEKTPUYECKast EMKOCTh XUMUYECKHUX
HMCTOYHUKOB TOKA
Tema 5.2 DnexTpoHbII MOTEHIHAT.
Bonopoanslii 3nekTpod. YpaBHEHHE TOATOTOBKA I JICKIHAM
p TPoR. 7P 2 2| 1.2 (cr. 5-30); 2.1 (cr.8-
Hepncra. Pan nanpsoxeHuit MeTamios. 15)
Pa3HOBUIHOCTE 3JEKTPOIOB
JlaGopaTopHuas pa6ora Ne 5.1
«[ampBaHMYECKUE FIIEMEHTEY,
5 6 4 moaroToBka k JIP
«DNEKTPONIN3 C PACTBOPUMBIMU U
™ pacTsop [3.8] cTp. 36-48
HEPACTBOPUMBIMU aHOJaMMy. Perienne
3a/1a4
Tema 5.3 DneKkTpoau3 paciaaBoB U HOJrOTOBKA K JIEKIUSAM
BOJIHBIX PACTBOPOB C paCTBOPUMBIMH U 2 2 1.2 (cr. 5-30); 2.1 (c1.8-
MHEPTHBIMH 3JIEKTPOIAMH 15)
Tema 5.4 3axons! Dapagest.
Hamnpsoxenue paznoxenust. Beixon no TOATOTOBKA K€ JICIIAM
) 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
ToKy. [lepeHanpskeHue dIeKTPOIHBIX 15)
MPOLIECCOB
IMMOATOTOBKA K JICKIITUAM
Tema 5.5 OcHOBHbBIE BUABI KOPPO3UHU.
ppo3! 1 2| 1.2 (cr. 5-30); 2.1 (cr.8-
Tunbl KOPPO3UOHHBIX pa3pyLICHUH 15)
Tema 5.6 Xumuueckuii u MOTOTOBKA K JIEKIIHAM MoenupoBanue
3NIEKTPOXUMHUYECKUNA MEXaHU3MBbI 3 3 1.2 (ct. 5-30); 2.1 (c1.8- MPOU3BOJCTBCHHBIX
KOppo3uH MeTamwioB. Kopposus ¢ 15) TIPOLECCOB 1 CHTyalH
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Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) aBora ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl P % E o HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHUS: H o ":f o | = g 5 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHe pPa3[iesioB, TeM s ] = 2
ko1 YK; OIK; MK BASY 2 5 | & F § 5| g E‘ ) Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
-~ o ; -~
M MHAUKATOPBI = =l 2 E § = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o .12 1 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) 3 gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
BOJOPOJHON U KUCIOPOJHOU
Jenonspusanueid. Meroasl 3alIUThI
METaJIJIOB OT KOPPO3HUH
JladopaTopnasi pabora Ne 5.2 Pemenue
noaroroska k KP
3a1a4 no Teme 5. Caaya oT4eTOB 8 2
[3.8] cp. 3-36
KonTtponsHas pabora
Brinonnenue
CamocTosiTesibHasi padoTa no noMamHux KP
0CBOEHMIO 5 pa3iena: 3 [3.8] cTp.3-36 (0
AOMAIIHAS KOHTPOJIbHasi padora BBIOOPY
TIPeTo1aBaTeis)
HToro no 5 pazneay 12 14 22
HUTOI'O 3A CEMECTP 34 | 68 98
HUTOI'O no aucuunJinne 34 | 68 98
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUITJINHBI.

Texymumii KOHTPOJIb OCYIIECTBIIETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TeMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPaKTUUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

5.1. TumoBble KOHTPOJIbHbIEC 3aJlaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE ISl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K IPaKTHYCCKUM M J1abopaTopHbiM 3aHsTusM [3.1 — 3.8], npencrasieHHsix B 1. 6.3.

5.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (1epBas W BTOpas KOHTPOJIbHAS HENeNsl) MPUMEHSeTCs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI U OLEHKH YCIIEBA€MOCTH
CTYZEHTOB.

Tabnuya 5 — bannvno-penimunzosasa cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnerBopurensHo

[Ipy mpomMexyTOYHOM KOHTpOJ€ (9K3aMEH) YCIEeBAaeMOCTh CTYJIEHTOB OLIEHUBAETCS IO

‘leTBIpeX6aJ'IJ'IbH0ﬁ CUCTEME.

«HCYHOOBJICTBOPUTCIILHO).

«OTIHUYHO», «XOpo1mo»,

«YHAOBJICTBOPUTCIIBHO,
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Tabauya 6 —Kpumepuu oyenusanus pe3yibmama o0yueHus no OUCYUNIUHE U WKANA OYCHUBAHUS

Koa n
HAaNMEHOBAHHE
KOMIIeTeHITHH

Koa u HamMeHOBaHHe
HHJIUKATOPA TO0CTUKEHUSI
KOMIIeTEeHIIHH

Kputepun ouennBanus pe3yjibTaToOB 00y4eHUsI

Orenka
1 Orenka Orenka Orenka
«HeY/I0BJIETBOPUTEIbLHO
N «Y/I0OBJIETBOPUTEJILHOY / «xopomio» / «OTJIHYHO» /
«3aYTEHO» «3aYTEHO» «3a4YTEHO»

/ «He 3a4TEHO»
0-59%
OT Max peUTUHTOBOM
OLIEHKH KOHTPOJIS

60-74%
OT Max pPEUTUHIOBOM
OLICHKU KOHTPOJIA

75-89%
OT Max pPEUTUHTOBOM
OLICHKU KOHTPOJIA

90-100%
OT max peUTUHTOBOU
OLICHKH KOHTPOJIS

OIIK-1. Crocoben
M3y4athb,
aHAIM3UPOBATH,
HCIIOJIB30BaTh
MEXaHU3MBI
XHUMHYECKHUX
peakuui,
MIPOUCXOSLINX B
TEXHOJOTMIECKUX
rpoueccax u
OKpYXKAIoIIeM MHUpE,
OCHOBBIBAsCh Ha
3HAHUAX O CTPOSCHUH
BEIIECTBA, MPUPOJIE
XUMUYECKOH CBS3H U
CBOMCTBaxX
Pa3IMYHbIX KJIACCOB
XAMHUYCECKUX
3JIEMEHTOB,
COEJIMHEHUH,
BEIIESCTB U
MaTepHasoB

HOIIK-1.1 Hzyuaem
MEXAHUZMbL XUMUYECKUX
peakyuil, 0CHOBbIBASICb HA
BHAHUSIX O CMPOEHUU
seujecmed, npupooe
XUMUYECKOU C653U U
CBOUCMBAX PATUUHBIX
KIACCO8 XUMUYECKUX
2/IeMEHMO8, COCOUHEHUIL,
eewecms u Mamepuaios

He Bnaneer ocHoBaMu Teopuu
(hyHIaMEHTAILHBIX 3aKOHOB XHMHH B
00J1aCTH 3aKOHOMEPHOCTEit
MPOTEKAHUS (PUBMKO-XUMHYECKHX
IIPOIIECCOB; HE CIIOCOOCH BHINONHSATH
OCHOBHBIC XHMHYECKHE OIEpaluy;
OHpPEACIATh TEPMOJUHAMUYCCKUE
XapaKTEePUCTHKI XUMUYECKIX
peaKLuii 1 paBHOBECHBIE
KOHLICHTPALIMH BEIIECTB;

HE MOXKET IPOTHO3UPOBATD BIIMSTHHE
Pa3IHYHBIX (hAaKTOPOB HA PABHOBECHE
B XMMUUYECKUX PEAKINIX;

HE MOXET OIPeeNsTh
HaIpaBJIEHHOCTb MPOLIECcca B
3a/IaHHBIX HAYAIIbHBIX YCIOBHSX; HE
BJIajieeT HaBBIKaMU PHMEHEHHS
6a30BbIX 3HAHHII IIPU PELICHUN
XUMHYECKHX 3a/1a4

YacTnyHO Bia/iceT OCHOBAMH TECOPUH
(hyHIaMEHTAILHBIX 3aKOHOB XHMHH B
00J1aCTH 3aKOHOMEPHOCTEH
MPOTEKAHUS (PUIMKO-XUMHYECKHX
TIPOLIECCOB; YACTHYHO CIIOCOOEH
BBITIOJIHATE OCHOBHBIE XUMHYECKUE
OIiepaLiH; OIpPE/ENATh
TePMOANHAMHIECKHE
XapaKTEePUCTHKH XUMHUIECKHX
peaKLuii 1 paBHOBECHBIE
KOHIIEHTPALlUH BEILECTB;

HE MOKET IPOTHO3HPOBATH BIIMSHHE
Pa3IUYHBIX (haKTOPOB Ha PaBHOBECHE
B XHMHYECKHX PEaKIUsiX;
MIOBEPXHOCTHO MOXKET OTPENEISITh
HaIpaBJIEHHOCTb MPOLiecca B
3a/IaHHBIX HAYAIbHBIX YCIOBHSX; HE
BJIajieeT HaBBIKAMU MPHMEHEHHS
6a30BbIX 3HAHHII [IPU PELICHUN
XHMHYECKHX 3324

Brnaneer ocHoBamu Teopun
(yHIaMEHTAIBHBIX 3aKOHOB XUMHUH B
00J1acTH 3aKOHOMEPHOCTEH
MPOTEeKaHMUs (HH3UKO-XUMUUECKUX
MPOIIECCOB; XOPOIIO CIIOCOOEH
BBINOJIHATH OCHOBHBIC XUMHYECKHUE
OIepaLiy; ONpenesIsiaTh
TEPMOANHAMHUYECKHE
XapaKTEPUCTUKH XUMHYCCKHX
peaKLuii ¥ paBHOBECHBIE
KOHLICHTPAILMH BEIIECTB;
XOPOIIO MOXET MPOrHO3UPOBATH
BIIMSHHE PA3THIHBIX (PAKTOPOB Ha
paBHOBECHE B XUMHYECKHX PEaKIUIX;
YMeJI0 MOXKET OIIPEeeNsTh
HAMpPaBJIEHHOCTH MMPOIECCa B
3alaHHBIX HAYaIBHBIX YCIIOBHSX;
XOPOIIIO BlIaJieeT HaBBIKAMH
MpUMeHEeHHsI 6a30BBIX 3HAHUI IPH
pELICHNH XUMIYECKHX 3a]1ad

OTJIMYHO BlIaJieeT OCHOBAMHU TEOPHU
(yHIaMEHTAIILHBIX 3aKOHOB XHMHH B
o0acTy 3aKOHOMEPHOCTEH
HPOTEKAHUs (PUUKO-XUMHUYECKHX
TIPOIIECCOB; YBEPEHHO CIIOCOOEH
BBIIIOJIHATH OCHOBHBIE XHMHYIECKHE
omeparyu; OnpeensiTh
TEPMOJIUHAMHIECKUE
XapaKTePHCTUKH XUMHYECKHX
peakuuii 1 paBHOBECHbIE
KOHIIEHTPAIINH BEIIECTB;
OTJITUYHO MOKET IIPOrHO3UPOBATH
BIIMSHUC PAa3HYHbIX (paKTOPOB Ha
paBHOBECHE B XHMHIECKHUX PEAKIIX;
YCIEIITHO MOXKET ONpeNeNaTh
HAaIPaBJICHHOCTb TIpolecca B
3a/IaHHBIX HAYaIBHBIX YCIOBHSX;
OTJIMYHO BIIaJieeT HaBBIKaMU
HPUMEHEHHs 0a30BbIX 3HAHUH PU
PEIICHNH XMMHYECKHX 33189

HOIIK-1.2. Ananuzupyem
MEXAHUZMbL XUMUUECKUX
peaxyuil, npoucxoosuux 6
MEXHOIOSUYECKUX NPOYECCax u
OKpYJHCaroujem mupe

He 3HaeT 0CHOBBI XUMHUYECKOM
TEPMOJMHAMUKH; METO/IbI OTIMCAHUS
XMMHUYECKUX PaBHOBECHUH B
pacTBOpax 3JIEKTPOIIUTOB;
TU/IPOJIN3a COJIeH; OCHOBBI
XUMHYECKON KUHETHKH,
OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIC
peaKLuu; CTPOCHHE U CBOICTBA
KOMIIJICKCHBIX COCTMHEHUI; HE
yMeeT IPOBOJUTh
TEPMOAMHAMUYECKHE PacUeThI,
pacyeTsl 110 OINPEIENICHUI0
CKOPOCTH peaKI11, PABHOBECHON
KOHIIEHTPAIMU BEUIECTBA, IepecyeT
KOHLIEHTpAIIMHU, KOHCTAHTBI
THIPOJIN3a, PACTBOPUMOCTH
TPYJHOPACTBOPUMBIX COCINHCHUH;

YacTHYHO 3HAET OCHOBBI
XUMHYECKOI TePMOANHAMUKH;
METO/IBI ONTMCAHNS XHMHIECKUX
paBHOBECHH B pacTBOpax
9JIEKTPOJINTOB; THPOIIN3A COTICH;
OCHOBBI XUMUYECKOI KHHETHKH;
OKHCIIHTENEHO-BOCCTAHOBUTEIILHBIC
peaKI|y; CTPOCHHE U CBOHCTBA
KOMIIJIGKCHBIX COCANHEHUI;
YaCTHYHO yMeeT NPOBOJUTH
TEPMOIMHAMUYECKUE PACUCTHI,
pacueThl 110 ONpeIENICHHI0
CKOPOCTH PEAKINH, PAaBHOBECHOM
KOHIICHTPALIMH BEIIECTBA, IEPEcyeT
KOHIICHTPAIINH, KOHCTAHThI
THAPOITH3a, PACTBOPUMOCTH
TPYIHOPACTBOPUMBIX COCAMHCHHUIT;

XOopoI10 3HAET OCHOBbI XUMUYECKOH
TEPMOAMHAMUKH; METO/bI OTTUCAHHS
XMMHUYECKUX PaBHOBECHUI B
pacTBOpax 3JIEKTPOIIUTOB;
TUIPOJIN3A COJIeH; OCHOBBI
XUMUYCCKON KUHETHUKH,
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIC
PEaKLK; CTPOCHHUE U CBOICTBA
KOMIIJICKCHBIX COCTMHEHUI;
XOpOIIO YMEET NPOBOJUTH
TEPMOAMHAMUYECKHUE PACUEThI,
pacueTsl 10 ONpEEIEHHUI0
CKOPOCTH pEaKI1H, PABHOBECHON
KOHIICHTPAIMU BEUIECTBA, IEPECUET
KOHILIEHTPAIU, KOHCTAHThI
THIPOJIN32a, PACTBOPUMOCTH
TPYAHOPACTBOPUMBIX COCTUHEHUI;

OTJIMYHO 3HACT OCHOBBI
XUMHYECKOH TepMOIHHAMUKH;
METOIBI OITHCAHUS XUMHUECKIX
pPaBHOBECHI B pacTBOpax
AIIEKTPOJIUTOB; THAPOIIH3a COJIEH;
OCHOBBI XUMHUYECKOM KHHETUKH;
OKHUCITUTEIBHO-BOCCTAHOBUTEIILHBIE
PeaKIui; CTPOCHHE 1 CBOHCTBA
KOMIUIEKCHBIX COEIUHEHUIA;
YBEPEHHO yMeeT IPOBOAUTH
TEPMOJNHAMUIECKUE PACIETHI,
pacyeTsl 1o ONpPEACICHHIO
CKOPOCTH PeaKIH1, PABHOBECHOM
KOHIIEHTPAIINH BEIIECTBA, IEPECcYeT
KOHIICHTpPAIIUH, KOHCTaHTbI
THAPOJIH3A, PACTBOPHMOCTH
TPYIHOPACTBOPHMBIX COSTUHECHHH;
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Koa n
HAaUMeHOBaHHeE
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe
HHIUKATOPA TO0CTHKEHHUSI
KOMIEeTeHIINH

Kputepun onennBanus pe3yJbTaToB 00y4eHUsI

Orenka
Onenka Onenka Orenka
«HEYT0BJIETBOPUTEIHLHO
N «YIOBJIETBOPUTEILHOY / «xopoioy / «OTIMYHO» /
«3a4TECHO» «3a4TEHO» «3a4TEHO»

/ «He 3a4TeHO»
0-59%
OT max peUTUHTOBOMI
OLICHKH KOHTPOJIA

60-74%
OT max peUTHUHTOBOM
OIIEHKH KOHTPOJIA

75-89%
OT max peUTUHTOBOM
OIIEHKH KOHTPOJIA

90-100%
OT Max peUTUHTOBOU
OIIEHKH KOHTPOJIS

HE MOXET COCTABJIATh U YPAaBHUBATh
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE
PpeaKiui;
no0upaTh HEOOXOAUMBIC
KOMITOHEHTBI U YCIIOBHS IS
MPOBECHHS Pa3IUYHbIX THIOB
XHUMHUYECKHUX PEaKIni;
TePMOIMHAMHUIECKHE
XapaKTEPUCTHKH XUMHUUECKUX
peaKIvii; He BJIaJIceT HaBbIKaMU
HMHTEPIIPETALUH PACCUHUTAHHBIX
3HAYCHHUH TePMOIUHAMHIECKUX
(yHKIMI 1 Ha UX OCHOBE,

HE MOJKET MPOrHO3HPOBATH
BO3MOYKHOCTB OCYILICCTBIICHUS U
HaIpaBJIeHHE IPOTEKaHUS
XUMHYECKUX MPOLECCOB;

HE BIIa[[eeT HaBBIKAMH IPUMEHEHHUS
MIOJTy9IEHHBIX 3HAHUH Ha PAKTHKE
MIPU AHAITH3€ XUMHUYECKUX SIBIICHUH
PCIICHUH PACYETHBIX U
JKCIIEPUMEHTAIIBHBIX 3314

JIOITyCKaeT OMHUOKH IpH
COCTaBJICHHH U yPaBHUBAHHU
OKHCJIUTEIbHO-BOCCTAHOBUTEbHBIE
peakuum;
¢ OmIKOKaMU TOA0UpaeT
HEOOXOIMMbIE KOMITOHEHTBI K
YCIIOBUS IUIS IPOBEACHHS
Pa3IMYHBIX THIIOB XUMHUYECKUX
peaxiuit; TepMOJHHAMHIECKUE
XapaKTEPUCTHUKH XUMUYCCKHX
peakuuii; YaCTU4HO BJIAJICET
HaBBIKAMU HHTEPIPETALUH
pacCUYMTaHHBIX 3HAUCHUI
TePMOIMHAMUIECKUX (QYHKIUIT 1 Ha
HX OCHOBE;

YaCTHYHO MOXKET IPOrHO3UPOBATH
BO3MOXKHOCTH OCYILIECTBIICHUS U
HampapJeHue MPOTEKAHUSI
XUMHYECKHX ITPOLECCOB;
¢;1a00 Bi1ajeeT HaBbIKaMU
MPUMEHEHUSI TIOTYYEHHBIX 3HAHU I
Ha IPaKTHKE PH aHAIH3e
XAMUYECKUX SBICHUH 1 PEUICHUT
pacueTHBIX U IKCIEPUMEHTATBHBIX
3a1a4

JIOITyCKaeT OMUOKH IpH
COCTaBJICHHHU U yPABHUBAHHU
OKHCJIUTEIbHO-BOCCTAHOBUTEbHBIE
peakuuw;
¢ omuOKamMu moaoupaer
HEOOXOIMMbIE KOMITOHEHTBI K
YCIIOBUS JUIS [IPOBEACHHS
Pa3IMYHBIX THIIOB XUMUYECKUX
peaxiuit; TepMOJHHAMHIECKUE
XapaKTEPUCTUKH XUMHICSCKUX
peakuuii; YaCTUYHO BJIAJICET
HaBBIKAMU HHTEPIIPETALIUH
PacCUYMTAHHBIX 3HAUCHUI
TePMOIMHAMUIECKUX (QYHKIUIT 1 Ha
HX OCHOBE;

YMeJI0 MOXKET IIPOTHO3UPOBATh
BO3MOXKHOCTb OCYILIECTBIICHUS U
HampaBJeHUe MPOTEKAHHU
XHMHYECKHX ITPOLECCOB;
XOPOIIIO BIaJeeT HABBIKAMHU
MIPUMEHEHUsI TIOTYYCHHBIX 3HAHHUI Ha
MPaKTHUKE IIPU aHAIN3€ XUMHIECKHX
SIBJICHUI U PEIICHHH PACUCTHBIX H
IKCIIEPUMEHTANBHBIX 33124

YBEPEHHO COCTaBsUIeT U ypaBHUBACT
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKIuH;

YCIEIIHO OAOUpaeT HeoOXOAUMBIE
KOMIIOHEHTHI U yCJIOBHS IS
MIPOBEJICHHS PA3IUYHbIX THIIOB
XUMHYECKHX PEaKIUii;
TepMOJYHAMUYECKUE
XapaKTepHCTUKH XUMHYECKHX
peaxIii; OTIIMYHO BlIajieeT
HaBbIKAMU UHTEPIIPeTaluu
paccYUTaHHbBIX 3HAYEHUI
TepMOANHAMHYECKUX (yHKIUH 1 Ha
HX OCHOBE;

YCHEIIHO MOXKET IPOTrHO3UPOBATh
BO3MOXKHOCTb OCYIECTBIICHUS U
HaIpaBJIeHHe IPOTEKaHUs
XUMUYECKUX MIPOLECCOB;
OTJIMYHO BJIaJieeT HaBBIKAMHU
MIPUMEHEHUsI HOMyUeHHbIX 3HaHHI
Ha [IPaKTHKe IIPYU aHAIH3e
XUMHYECKUX SIBICHUH H PeIICHUH
PacYeTHBIX U YKCIIEPUMEHTATbHBIX
3a7a4

HOIIK-1.3. Ucnonvzyem
ROJyYUeHHbLEe 3HAHUSL 0I5l
peutenus 3a0ay
npogeccuonanvbHou
desamenbHOCU

He Bnageer TeopeTnueckum
MaTepHaIoM IO AUCIHILIHHE
XHMHS1; HE 3HAET METOJIOB
IUIAaHUPOBAHHS YKCIIEPUMEHTa U
METOJI0B 00pabOTKH Pe3yIbTaTOB
JKCIIEpHMEHTA; He BlajieeT GU3HKo-
MAaTeMaTHIEeCKHM alapaToM; He
yMeeT COCTaBILITh ILIaH MPOBEICHHS
9KCIIEPHMEHTA U OCYIIECTBIATh
00paboTKy U aHaH3 PE3yIbTaTOB
SKCIIEPHMEHTOB; HE yMeeT
CaMOCTOSITENILHO PelIaTh
KOHKpETHbIE 33124 U3 Pa3INIHBIX
pa3aenoB XHMHU

IToBepXHOCTHO 3HAaeT
TeOpeTUYEeCKHi MaTepual, He B
HIOJHOM 00BbeMe 3HaeT METObI

TEOPHH TIAHUPOBAHHS
SKCIIEPHMEHTA; HE B IOJIHOM
o0beMe 3HaeT METOIbl aHAIIH3a U
00paboOTKH pe3yybTaToOB
9KCIIEPHMEHTOB; HE B IIOJTHOM
o0beme BrajieeT PU3NKo-
MaTeMaTHYEeCKHM alapaToM

XopoII0 3HAaeT TEOPETHIECKUIT
MaTtepual, HO B OTIEIbHBIX
pasfenax JoIycKaeT HETOYHOCTH;
3HAET METOJIbl TEOPHU
MIAHAPOBAHHS SKCIIEPHMEHTA,;
3HAET METOABI aHaIHM3a 1 00pabOTKH
Pe3yIbTaTOB IKCIIEPHUMEHTOB, HO HE
BCer/a BEPHO HX MPUMEHSIET;
BiajieeT HH3UKO-MATEMATHYECKIM
anmnapaTom

OTINYHO 3HAET TEOPETHUECKHIA
MaTepHa; 3HaeT METOIbl TEOPUH
TUTAaHUPOBAHMS SKCTIEPHMEHTA;
3HAET METO/BI aHAJIN3a U 00pabOTKH
Pe3yIbTaTOB SKCIICPHMEHTOB;
BIageeT QU3MKO-MaTeMaTHIECKUM
anmapaToM
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Koa n
HAaUMeHOBaHHeE
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe
HHIUKATOPA TO0CTHKEHHUSI

Kputepun onennBanus pe3yJbTaToB 00y4eHUsI

Onenka
«HEYTOBJIETBOPHUTEILHO
»

/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOMI
OLICHKH KOHTPOJIA

Ouenka
«YIOBJIETBOPUTEILHOY /
«3a4TEHOY
60-74%

OT max peUTHUHTOBOM
OIIEHKH KOHTPOJIA

Onenka
«xopouo» /
«3aUTEHO»
75-89%

OT max peUTUHTOBOM
OIIEHKH KOHTPOJIA

Ornenka
«OTJIMYHOY /
«3aUTEHO»
90-100%

OT Max peUTUHTOBOU
OIICHKH KOHTPOJIS

OIIK-2. Cniocoben
OCYILIECTBIISITh
MIOUCK, XpaHEHHE,
00paboOTKy U aHAJH3
uHdopmanuu u3
pa3IMYHbBIX
HCTOYHUKOB H 0a3
JTAHHBIX,
MPECTABIATE €€ B
TpedyeMoM (opmare
C UCIIONTb30BaHUEM
WHPOPMAINOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTUH

KOMIIeTEeHIUH
HOIIK-2.4. HUcnonvsyem
Xumuyeckue — memoovl Ol
peuierus 3a0au
npogheccuonanvbholl
oesimenbHoOCmU

He Baneer Teopernueckum
MaTepHaioM 110 UCLUILINHE; He
YMEET M0JIb30BaThCs CIPABOYHON

JIUTEpaTypoii; He BianeeT QH3UKO-
MaTeMaTHYEeCKHM alapaToM; He
YMEET COCTaBIISITh ITaHbI
MIPOBEJEHHS SKCIIEPHMEHTAIBHBIX
HCCIIEIOBAaHUN U OCYIIECTBILITh
00paboTKy U aHaM3 PE3yIbTaTOB
9KCIIEPHMEHTOB; HE yMeeT JIOTHIHO

H3JIarath yCTHO M MICBMEHHO

pe3yabTaThl CBOCH
HCCIIENI0BATENBCKOI pabOTHI N
paboTEI ¢ IUTEpaTypoit

IToBepXHOCTHO 3HaeT
TEOPETUYECKHUI MaTepUal; He B
MOJIHOM 00beMe BiajieeT pusnuko-
MaTeMaTHYEeCKHM alllapaToM; He B
MOJTHOM 00bEMe 3HAeT Pa3MEePHOCTH
(hyHIaMEHTAIIBHBIX BEUYHH;
CIOCOOEH CaMOCTOSITEIEHO
CIUTAHUPOBATh U TPOBECTH
J1a00paTOpHYIO padoTy U
00paboTaTh pe3ynbTaThl
9KCIEPUMEHTA, HO HE CIIOCOOCH
MIPOAHATM3UPOBATH U CENATh
BEIBOJIBI; HE CIIOCOOEH JOCTaTOYHO
TIOJTHO MIPOBECTH aHAIN3 yIeOHOH 1
TEXHUUYECKOIT JTIUTEPaTypHI 10
TeMaM, 3a/JaHHBIM IIPero/IaBaTeseM;
YaCTUYHO YMEET peliaTh
KOHKPETHBIE 33/[a41 U3 PA3IHIHBIX
pa3IeNnoB XHMHH, HE yMEeT
JIOTHYECKH BEPHO U
apryMEHTHPOBAHO 3aIIUIIATH
PEe3yJIbTaThl CBOMX HCCIICIOBAHUIT;
JIOTHYECKH U3JIaraTh YCTHO K
MHCBMEHHO Pe3yIbTaThl CBOECH
MCCIIEI0BATENBCKOI paboThI

X0poI110 3HAET TEOPETUYECKUI
MaTepHall, HO B OTAEIbHBIX
paszenax JoImyckaeT HeTOYHOCTH;
BiIajeeT (PU3UKO-MaTEeMAaTHUECKUM
annapaToM; criocodeH
CaMOCTOSITENILHO CIUIAHHPOBATh U
MPOBECTH J1aOOPATOPHYIO paboTy U
00paboTaTh pe3yynbTaThl
JKCIIEPHMEHTA, IIPOaHAIN3UPOBATD,
HO 3aTPY/HACTCS CHENATh BHIBOBI;
YMEET CaMOCTOSTEIIBHO PelIaTh
KOHKpETHBIE 3a]]a49i U3 Pa3INIHBIX
pa3fienoB XMMHH, HO HE BCer/a
HPHUBOHT HOJIHOE PEIICHHUE;
JIOITyCKaeT JIOTHYECKUe OINOKH B
apTyMEHTALUU PE3yJIbTaTOB CBOUX
HCCIIEIOBAHMIT U TP IPOPAOOTKH
TeX WIH MHBIX Pa3JenoB
JIMTEPATypPhl; YMEET U3J1araTh yCTHO
U MMCBMEHHO PE3y/IbTaThl CBOCH
MCCIIEIOBATENBCKOM PaboThI
paboTHI ¢ IUTEPATYPOH 1O JAHHOM
TeMaTHKe

OTIMYHO 3HAET TEOPETUUECKHH
MaTepHall; 3HaeT CIIOCOOBI
HOJIy4CHUS. XHMUYECKHX JIEMEHTOB
U UX XUMHYECKHE U (pU3HIECKHe
CBOICTBA; XOPOIIIO BlajieeT HH3UKO-
MaTeMaTHYECKUM allapaToM;
CI0COOEH CaMOCTOSITENILHO
CIUTaHUPOBATh U POBECTH
naboparopHyto pabory, o6padorarsb
pe3yJIbTaThl SKCIICPUMEHTa,
IIPOBECTH aHAJIN3 U CAENIATh BEIBOJ,
CHOCOOEH aHAIN3UPOBATH
JIMTEpaTypHbIC HCTOYHUKHU B
npejieax MoIydeHHBIX paHee
3HaHMIT; CAMOCTOSTENIBHO PElIaTh
KOHKPETHBIE 3a/1a4¥ U3 Pa3InIHBIX
pa3nenoB XHMHH, JIOTHYECKH BEPHO
1 apTYMEHTHUPOBAHO 3allHIATh
pe3ysIbTaThl Kak CBOMX
HCCIIeIOBaHHH}, TaK M HCCIIEOBaHUH
JIMTEPaTyPHBIX HCTOYHUKOB
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3AaHUs1 OUOJIMOTEYHOro (poHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIAPA KaXJI0r0 U3 M3/IaHuM, YKa3aHHBIX HIDKE Ha KaXKIOro 00ydYaroIierocs U3 4ucia Jul,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk mia 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S1.A.O0mas u Heopranudeckas xumusi: Yueonuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-0nbanorpadguyeckas Jureparypa

2.1 Haymo B.U. KowmmnekcHwie coeaunenus: y4ye6. mocodue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 Tankuu A.Jl. Xumuga / AJL. Tankug, B.K Ocmanos. HI'TY um. P.E. AnexceeBa. —
Hwxauit Hosropon, 2013. — 178 c.

6.3. MeToauyeckue yKa3aHusi, pPeKOMEHIALUH U APyTrue MaTepuaJibl K 3aHATUAM

B cnimcox «Metonuueckne ykazaHus, peKOMEHIAINKA U APYTUE MaTepUalbl K 3aHATHIM
BKJIIOYAIOTCS METOJMYECKUE YKa3aHWA M PEKOMEHJALMU IO MPOBEIEHUIO JIaDOpaTOPHBIX U
MPaKTUYECKUX YU€OHBIX 3aHATUHN MO TaHHOU JUCIUTIIINHE!

6.3.1 Memoouueckue ykazanus, pa3padomannvle npenooagamenimu:

3.1 Manynesuu JK.B. Benenue B xypc oOmieit xumuu. OCHOBHBIE MOHSTHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K 1abopaTopHBIM paboTam 1o kKypey «O0I1ast 1 HeopraHu4ecKasi XUMHUSD)
st ctyaeHToB HanpasieHud 18.03.01 «Xumuueckas texHonorus», 19.03.01 «buorexnonorus»,
11.03.04 «OnexktpoHnka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeeHue U TEXHOJOTUU
MmaTepuaioB» Bcex ¢gopm odyuenus / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontseBa //
Hwxunit Hosropoa, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTHI XUMHYECKOI TEPMOJWHAMHKH B Kypce OOIIEeil XUMHH: METOJI.
yKa3aHusl K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO KypCy OOIIel XUMUH Jis CTYIECHTOB
XUMHAYECKUX U HEXMMUYECKUX CICIUATBbHOCTEH THEBHBIX, BEUCPHUX U 3a0YHBIX (aKyIbTeTOB /
B.U. Haymog, XK.B. Marynesuy, I'.A. [TanuueBa, T.B. CazontseBa / H. Hosropon, HI'TY um. P.E.
Anexceena. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTCKAHWS XHUMHYECKHX PEaKIIHi:
METOMYECKHE YKa3aHUsl 71l IPOBEACHHSI KOHTPOJIbHBIX pabOT U KOJUIOKBUYMOB 10 Kypcy oO11ei
XUMHUH JJI CTYJ€HTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0unbIx (Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, }H0.B. Barranosa, B.K. Ocmanos //
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranosa }0.B. CkopocTh XMMHUECKUX peaklUid. XUMHUUYECKOE PABHOBECUE: METOI.

yKa3aHusg JUIs TPOBEACHUS JIa0OPATOPHBIX 3aHATHH MO Kypcy OOIIed XMMHUHM Jjsl CTYICHTOB
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XMMHUYECKUX U HEXUMHUYECKUX CICIUAIBLHOCTEH THEBHBIX, BEUCPHUX U 3a0YHBIX (PaKkyIbTeToB /
FO.B. barranosa, ['.H. Bopucosa, A.B. bopucos, XX.B. Mamynesuu, B.K. Ocmanos / H. HoBropo,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI AJIEKTPOIUTOB: Y4€OHO-METOI. MOCOOUE K MPAKTHYECKUM
U JabopatopHeiM paboraM. MHIMBUAyaIbHBIE 3alaHUs 110 Kypcy OOIIeH XUMHUU JJIsl CTYJCHTOB
HEXMMUYECKUX CICIHAIbHOCTEH HEBHBIX, BEYCPHUX U 3a04uHbIX (Gopm oOyuenus [ A.JL
Camconosa, I'.H. bopucoa, A.JI. I'ankun, A.B. bopucos // Hwxuauit HoBropoa, HI'TY um. P.E.
Anexceesa. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHCINTETBHO-BOCCTAHOBUTENIBHBIE PEAKLHUHU: METOJNYECKHUE
YKa3aHUs K JIA0OPATOPHBIM U MPAKTUYCCKUM 3aHSATHSAM IO KypCy OOIIel XUMHUH JJisi CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIUAIBHOCTEH THEBHBIX, BEUEPHUX U 3a09HBIX (opM 00OydeHHUs/
A Jl. CamconoBa, A.JI. I'anmkun, T.B. CazonteeBa / H.Horopon, HI'TY um. P.E. Anekceena.
2012.36c.

3.7. bopuco A.B. KoHTponpHbIE 3aaHusi MO T€ME PACTBOPBI: METOJ. yKa3zaHUs Ui
MPOBEJCHUS TEKYLIEro KOHTPOJS IO Kypcy oOOmed XMMHM W HEOPraHMYeCKON XHUMHUU IJis
CTYJCHTOB XUMUYECKUX U HEXUMUYECKUX CIEHUATbHOCTEH JHEBHBIX, BEUSPHUX U 320YHBIX (OPM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumusi: METOAMYECKHE YKa3aHUsA K J1a0OpaTOPHBIM U
MPAKTUYECKUM 3aHATHSM TI0 KypCy OOIIeH XUMUU IS CTYJICHTOB XUMHUYCCKUX M HEXHUMHUYECKUX
CHEeNMATBHOCTEH JTHEBHBIX, BEUYEPHHX W 3a04HbIX ¢opm oOyuenms / O.H. Kosanera, 1O.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

6.3.2 Memoouueckue ykazanus, paspaoomannvie HI'TY

3.1. Meronuyeckue peKOMEHAAIMH IO OpraHU3alud ayJUTOpHOW paboThl. [IpuHSATHI
VYuyebHo-meronndyeckum coperoM HI'TY um. P.E. Anekceea, npotokoin Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata obpamenns 23.09.2015.

3.2 Meromuueckrue peKOMEHIAIMH 110 OPTaHU3aIMK U TUIAHUPOBAHHUIO CaMOCTOSATEIBHOM
paboTsl cTyneHToB no aucuurmiuHe. [Ipunatel YueOno-merogumueckum coBetrom HI'TY um. P.E.
Anexkceesa, IIPOTOKOII Ne 2 oT 22 amnpes 2013 r. DNEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBeneHue 3aHATHII ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (GopM H
MeTonoB  oOyuenusi», Epmakoa T.WM., MHWeamkwn E.I'., 2013 r. DaeKkTpoHHBII
aapec:http://www.nntu.ruw/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOPOPMALINOHHOE OBECIIEYEHUE JNUCIUITJINHBI

YueOHBI TpollecC MO JUCIMIUIMHE OOeCredeH HEOOXOIWMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacCIpOCTPAHSEMOTO IMPOTPAMMHOTO OOECIEeUeHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCUUIUIMHE ompeaeneH B Hactosimed PITJ] u
MOJIJTIC)KUT OOHOBJICHUIO ITPH HEOOXOAUMOCTH).
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7.1. Ilepeyenn pecypcoB  HMHGOPMALHMOHHO-TEICKOMMYHHUKAIIMOHHOH  CeTH
«/HTepHeT», HEOOXOAMMBIX JIS OCBOEHM S JUCUMILIMHBI (MOXYJIs1)

Hepequb IIpOorpaMMHBIX IIPOJAYKTOB, UCIIOJIB3YCMBIX ITPU ITPOBEACHHUH pa3JINYHbIX BUJI0B

3aHATUN 110 TUCUUIUIMHE (OTKPBITHIM JOCTYI):

1.  Koncynwsrantllmoc [DnexkrponHsiii pecypc]: CripaBodyHas mpaBoBas cucTema. - Pexxum

nocryma: http://www.consultant.ru/.

2. Hayunas  asnektponnas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  moctyma:

http://elibrary.ru/defaultx.asp

3. DJeKTpOHHAs oubanoreuHas cucreMa 11oBOKCKOro ToCYyIapCTBCHHOI'O YHUBCPCUTCTA

cepBuca [DnekTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4.,  DnexkTpoHHO-OMONHMOTEeYHass cucTemMa Znanium.com [DJIEKTpOHHBIN pecypc]. - Pexum

nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpeiToe oOpa3zoBanue [DeKTpoHHBIN pecypc]. - Pexxum mocrtyna: https://openedu.ru/.

- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHuvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl oannvix Bcepoccuiickoeo umcmumyma HAyyHOU U MEXHU4YeCKou UuHGopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKMpPOHHbIU
pecypc]. - Pescum docmyna: hitp://www.viniti.ru. — 3aen. ¢ sxkpana.

8.  Yuusepcumemckan ungopmayuonnas cucmema Poccus [Dnexmpounnwiii pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MpPOrpaMMHOr0 odecneyeHHs] U MH(POPMALHOHHBIX CIHPABOYHBIX

CUCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCTEM

Ne HaunmenoBanue IbC Ccblika, 10 KOTOpPOH
ocymectiasercs aocryn Kk IbC

1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 Jlanb https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

Taonuya 8 - Ilepeuens npocpammnozo obecnevenus

IIporpamMHoe obecneyenne, HCIOJIb3yeMoe B
YHUBEPCUTETE HA I0TOBOPHOI OCHOBE

IIporpammHuoe o0ecnieyenune
CBOOOJHOI0 paCPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (nmoamucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (uneH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamnucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (siumensust Ne
42470655)

Microsoft Office (mumenzust No 43178972)

Windows XP guir. Ne 65609340

Office 2007 mum. Ne 43178971

Microsoft Windows XP Professional (siumensust Ne 43178980)

MicrosoftOffice 2007 (muren3ust Ne 44804588)

1C mpeanpusitre 8.1 (TUIEH3MOHHOE COTJIAIICHHE
No800908353 ¢ 3A0 «1C»)
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B

YHUBEPCUTETE HA HOFOBOpHOﬁ OCHOBC

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIPOCTPAHEHUS

Adobe Design Premium CS 5.5.5 (;muniensust Ne 65112135)

Dr.Web (c/H GMN9-DSLH-G4U1-LW6H ot 11.05.23)

KoncynsrantILioc (JloroBop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Joroop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedeHb mNpodecCHOHANBHBIX 0a3 JaHHBIX W HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AocTymn (yIaleHHBIH AOCTyI). JlaHHBIM mepedeHb
MO/JICKUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B nanHoM paszene Moryt ObITh IPHUBENEHBI PECYPCHI (CCBUIKM Ha CalThl), HA KOTOPBIX
MOKHO HAaMTH TOJIE3HYIO UIA Kypca HMH(OpManuio, B T.4. CTaTUCTHUYECKUE WM CIPaBOYHBIC
JaHHBIC, Y4eOHbIC MaTepHAalIbl, OHJIAWH KYpPCHI U T.II.

Taonuya 9 - Ilepeuenv coepemenHblX npogheccuonHanrbHvlX 6a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCHEM
HocTyn k pecypcey (yaajeHHbIH
o HanmenoBanue npogeccuoHaJIbHON 0a3bl JAOCTYI ¢ YKa3aHUeM
" | maHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCHLIKH/A0CTYI M3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHAapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHas 0a3a  u30paHHBIX  CTaTe MO .

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

3 EuHbIM apXuB 5KOHOMHYECKHX M COLMOJIOrHYecKuX | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3el  pganHbpix  HammonanmbHOrO  coBeTa MO

4 . http://www.ncva.ru
OIICHOYHOU JAESITENbHOCTU
CnpaBouHas MpaBoOBas cucTema .

5 JOCTYII U3 JIOKAJIbHOM CEeTH
«Koncynbrantlnrocy
WudopmaninoHHO-CIIpaBOYHAs cUCTEMA .

6 JOCTYII U3 JIOKAJIbHOM CEeTH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCbI U1 UTHBAJIN/10B U JIMIL] C OB3
B T1a6n.10 yka3aH mnepedyeHb O00pa3oBaTENIbHBIX PECYpPCOB, HMEIOHIMX  (OPMBI,
aJaNTUPOBAHHbIE K OTPAaHMYEHUSM HX 370POBbs, a TAK)K€ CBEIACHHUS O HaJIMYMU CHEIHaJIbHBIX
TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUIEKTUBHOIO M WHIUBUAYaJbHOTO IMOJIb30BaHus. I[Ipu
3aMOJIHEHUU TaOJMIBI MOXKET OBbITh HCHOJb30BaHa WH(OpManus, pa3MelleHHas B IOjApa3Jele
«ocrymuas  cpema» cneuuanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBaTenbHOM opranuzarme» https://www.nntu.ru/sveden/accenv/

Tabauya 10 - Oopazoeamenvhule pecypcol 013 uHeanu0os u auy ¢ OB3

CaeleHus 0 HAJTMYUM CHENHATBHBIX
Ilepeuenb 00pa3oBaTe/IbHBIX PECYypCcoB,
TEXHUYECKHUX CPEACTB 00yUeHHs
Ne NMPHUCIOCOOIEHHBIX /IS MCIOJIb30BAHUS
KOJIJIEKTUBHOTO ¥ HHIMBHUAYAJbHOTO
uHBaJuAaMu 1 Junavu ¢ OB3
M0JIb30BAHUA
1 OBbC «KoHCyNbTaHT CTYIEHTa» 03BYUYKa KHHT U YBeJTHMYEHHE mpudTa
CrenualbHOe MOOMIBHOE PUIIOKEHHE -
2 OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIPOU3BOAUT TEKCThI KHUT U MEHIO
HABUTAIINH
3 OBC «tOpaiit» BEPCHS TSI CIIA00BUSTITUX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE JJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayTUTOPUH IJI1 TPOBEJCHUS 3aHATHHA
000pyIOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYUEHHS, COCTAB KOTOPHIX OMpPE/CIICH B

JaHHOM pPas3JCiic.

JUCHUIIIIMHC, OCHAIICHBI

Taobnuya 11 - Ochawennocmo ayOumopuil U nomewjeHuil 0 CamoCmoOAmebHOl
padomul cmyoeHmoe no OUCyuUnIuHe

HaumenoBanue N
P — OcHalIeHHOCTH AyINTOPH IlepeyeHb JMLIEH3MOHHOTO
y P NOMelleHuil U MoOMeleHu i NMPOrpaMMHOI0 oOecreYeHusl.
Ne NOMeleHn ! s .
. JUISl CAMOCTOSITEILHOM PexBU3UTHI NOATBEPKIAIOILETO
CaMOCTOSITEIbHOM
padoThI JOKYMEHTAa
padoThI
1. Tocka memoBas - 3 miT.
2. Ctoubl 1abOpaTOpHEIC
(pabouee MecTo cTyneHTa) Ha 20
qelL.;
3. Pabouee mecTo
1224a

yueOHas ayJUTOpuUs IS
NPOBENICHUS IPAKTUYECKUX
1 71a00paTOPHBIX 3aHATHH,
TPYIIIOBBIX U

npenojaBareis — 2 IiT.;

4. Bertsoxable mkadbl - 2 T,

5. O6opynoBaHue 1
MPOBEACHUS Ta00PaTOPHBIX
3aHSATHHA 110 AUCIUIIIMHE XUMHUS:

WHIUBUAYAIbHBIX
KOHCYJIbTAIIUIA, mkad CymMIbHbIA - 2 IT.,
TeKyH.lero KOHTpOJ'[ﬂ " OJICKTPOXUMUYECKUEC AYCUKU I
1 NPOMEKYTOTHOI m3meperns J1C XUMHUIECKOTO
9JEMEHTa - 3 IIT.,
arrectanuu (kadeapa
" JJIEKTPOIIU3EPHI - 4 MIT.,
Iponssoncreentas Beimpsimutenu b5-47 — 6 mir.,
06€30MacHOCTb, SKOJIOTHS U pH-Metpst «MIUI-301» - 4 wr.,
xumus" T. Hiwxaui KaJIOpUMETpbI — 4 InT.,
Hogropon, yin. MuHuHa, BEChI aHATUTHICCKHE 4 IIIT.,
24) muctuistop J19-10 - 1 .,
KOJIOOHarpeBaTes — 3 mT.;
BOJITMETPHI IippoBbie B7-38 — 3 mt.,
BECHl TEXHUYECKHE — 2 T.,
Tabnunpel Menzaeneesa- 4 mir.,
nmabopaTtopHas XMMUYECKast TIOCya 1
PEaKTUBBI
Ha0op yueOHO-HarIAHBIX TOCOOHH
6147
yaeOHast ayJUTOPUS IS
MIPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO U
CEMUHAPCKOTO THTIA,
TPYITIOBBIX
WHJMBUlyallbHBIX 1.Jlocka menoBast 1. Windows XP, Prof, S/P3 (moamnucka
KOHCYJIbTallUM, 2. Pabouee MecTo mpermoaBaTens Dream Spark Premium, gorosop
2 TEKYILEro KOHTPOJIS 1 3. Pabouee mecTo cTyaeHTa - 64 NeTr113003 ot 25.09.14);
POMEXXYTOYHOH qell. 2. Dr.Web (c/u GMN9-DSLH-G4U1-
arrectanuu (kadeapa 4. TlepcOHAIBHBIN KOMIIBIOTEP LW6H ot 11.05.23)
"IIpousBoaCTBEHHAS

0e30MacHOCTb, SKOJIOTHS U
xumus" . Hokaui
Hosropox, Kaszanckoe m1.,

12)
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HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHalleHHOCTH ayINTOPH IIepeyeHb JMLIEH3MOHHOTO
NOMelleHUil U MoOMeleHu i NMPOrpaMMHOI0 o0ecreYeHusl.
JJIS1 CAMOCTOSATEIbHOM PexBU3UTHI NOATBEPKIAKOIETO
padoThI JOKYMEHTAa

6265
yueOHast ayAUTOPHUS JUIs
MPOBECHUS 3aHATHI
JIEKIIMOHHOTO 1
CEeMHMHapCKOTr'o THIIA,
TPYIIIOBBIX U 1. Mocka menoBas - 1 mr;
WHINBUAYAIEHBIX 2. Tabmuua JI.11. Menneneesa - 1
3 KOHCYJIbTaluH, I0T.
TEKYIIEro KOHTPOJIS U 3. Pabouee MecTo mpenoaaBaTes
MIPOMEKYTOYHON 4. PaGouee mecTo cryaeHTa - 42
arrecranuu (kadeapa qell.

"IIpousBoACTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. Huoxami
Hogropon, Kazauckoe 1.,
12)

10. METOAUYECKUE PEKOMEHJIALIUM OBYYAIOIMMCS
MO OCBOEHMIO JUCHUTIAHBI

10.1. OOmue MeToaMYeCKHE PEKOMEHJANMU A OO0y4alOIIUXCAd MO0 OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTebHbIe TEXHOJIOTUH

JlucuuIuinHa — peanu3yercss IMOCPEACTBOM  IPOBEACHUS  KOHTAaKTHOW  paboThl ¢
oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayUTOPHOM, BHEAYAUTOPHOM, a TaKKe MPOBOAUTHCS B
AJIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (maiee - OUOC). B
CIy4yae TPOBEJEHUs YacTU KOHTAKTHOW pabotel mo aucuurminae B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4eOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paboTsl B OMOC sKBHBajeHTHA
ayIUTOPHOM padoTe.

[IpenogaBanue  OUCLMIUIMHBI  BEAETCA C  NPUMEHEHMEM  CIEAYIOIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-6aLIbHO-PeUmUH208ds1 MEeXHON02UsL OyeHueanus (npu Hanuyuu),

- KOJUIOKGUY M,

- KOHMPONbHAS paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycmeBaeMOCTU CTYIEHTY MOXKET OBITh BBICTAaBJIEHA OLIEHKA I10
IPOMEXYTOUHOW aTTecTallMi B COOTBETCTBHU 3a HaOpaHHBIMH 3a cemecTp Oaytamu. CTyneHTHI,
BBITIOJTHUBIIIME BCe 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTECTallMM (IK3aMEHY).

Pe3yabrar 00yuyeHusi cuuraercss c(pOPMHPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIU
TEOPETUYECKOE COZECpKaHUE Kypca OCBOEHO IMOJHOCThIO. IIpu yCcTHBIX coOeceoBaHUAX CTYIEHT
HCUEPIIbIBAIOILE, MTOCTIeI0BATEIbHO, YETKO M JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOTHO
CIIpaBJISAETCA C 3aJa4aMu, BOIPOCAMM W JPYrUMHU BHAAMHU 3a/JaHHM, HCIOJIB3YEeT B OTBETE
JIOTIOJTHUTENBHBIN MaTepuas. Bce mpemycMmoTpeHHble pabodeil yueOHON NporpamMMmoin 3aiaHus
BBIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpeOOBAHUSAMH, CTYAEGHT CIIOCOOEH
AQHAIN3UPOBATh IIOJIYYEHHBIE DPE3YJbTAaThl, IPOSIBISIET CAMOCTOATEIbHOCTb IPU BBIOJIHEHUU
3aJaHUH.
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Pe3yabTaTr 00y4eHusi cumraercs C()OPMHUPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MONHOCTHIO. [IpHu ycTHBIX coOecenoBaHUsAX CTYIEHT
MOCJIEIOBATEIbHO, YETKO W JIOTMUYECKH CTPOMHO H3Jaraer yuyeOHbId Marepuai; CIpaBIseTCs C
3aJayaMy, BOINPOCAaMU M JPYTMMH BUAAMU 3aJaHHM, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOCH aHAJIM3HPOBATh MOJYYEHHBIE PE3Yy/bTAThl;
MPOSIBJIIET CAMOCTOSITEIbHOCTD MPH BBIIOJIHEHUU 3a1aHUI

Pe3yabTar 00y4yeHus1 cuuTaeTcs HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWK y4eOHOTO Marepualia, JIOMyCKaeT OIMMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINIOJNHSAET 3a/laHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHIA,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OIICHEHO YMCIIOM OaslioB HIDKE TPeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToauueckne yKa3aHusi sl 3aHATH JIEKIITHOHHOT0 THIA

JIeKIMOHHBIN KypC IPEANnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo IIaHa. B Xo/1e TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0A30BBIC BOIPOCH! B paMKax
KaXI0M TeMbl TUCHMIUIMHBI (Tabmuma 4). O003HA4YaroTCs KIIOYEBBIC aCIEKThI TEM, a TaKKe
JIeNarOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaKHBIC IOJIOKEHHUS H3y4aeMoro marepuara.
Matepuanbl JEKIUI SIBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYCCKUM 3aHSITHSIM / JJA0OPATOPHBIM pabOoTaM W BBHIMOJTHCHHS 33JIaHUH CaMOCTOSTEIHHOU
paboThl, a TaKKe K MEpONPHUATHUSAM TEKYIIErOo KOHTPOJS YCHEBAEMOCTH U IPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKUMOHHBIX 3aHATUN PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHHE Y4YEOHOTO

Marepuania.

10.3. Meroauueckue YKa3aHUsl MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlaGoparopHble pabOTHl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHHsS paboTaTh C
XUMHUYECKHMMH peareHTaMu, Mocy/10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
NIPOBOJIUTH TIEPBUYHBIC HAyYHBIC HCCIIeN0oBaHUsA. B maboparopHbie pabOTHI BBEICHBI DJIEMEHTHI,
MOBBIINIAIONINE MHTEpPEC CTYJICHTOB K HMM M HMX IIO3HaBaTElIbHYIO aKTUBHOCTh. Hampumep, B
pabore "OmnpeneneHve MOJISIPHOM MacChl DKBHBaJeHTa MeTayia" Ompenensercs He TOJBKO
HKBUBAJIEHTHass Macca (JIMTepaTypHbIM BapuaHT), HO M aTOMHas Macca MeTauia. B paOote
"Omnpenenenne TemiaoBoro 3¢@dexra peaknuu" TEMIOEMKOCTh KaJopuMeTpa OIpeaessieTcs
METOAMYECKH Oojiee IPpaMOTHO, YeM 3TO ONKCAHO BO BCEX JAOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTh XHMHUYECKOW peaknuu', TTOMHUMO KAadeCTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTH
peaKkIMU OT KOHIIEHTpALlMU PEeareHTOB U TEeMIepaTypbl, CTYAEHTHI Pe3yibTaThl 3KCIEPHUMEHTA
00pabaThIBaIOT KOJMYECTBEHHO W BBIYMCISIOT SHEPTHIO AKTHUBAIMM M KUHETUYECKHU IOPSIOK
pEaKINH.

JInsi  TIOBBIIIICHWST TIO3HABATEIBHONW AaKTUBHOCTH CTYJICHTOB W TIPUOOPETEHHS WMH
NEPBUYHBIX HABBIKOB HAYYHOTO HCCIEAOBAaHMS, B 3TH KJIaccHueckue abopaTropHbie padOThI
BBEJICHBI 2JIEMEHTHI HAYYHOTO UCCIIEIOBAHUS, KaK-TO:

a) CaMOCTOSTENILHO M0100PaTh PEAKTUBBI AJISl POBECHHS TOW MIIM MHOM peaKiii;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MepBbIN B3I
0J00HOH, peaKInu;

B) TIpeicKa3aTh MPAKTUYECKOE 3HAUCHHWE TOW WM WHOW PEaKIWH, COMPOBOMKTAIOIICHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

[ToaroToBKy K Kaka0i J1abopaTopHOM paboTe CTYJASHT MOJDKEH Ha4aTh C O3HAKOMIICHHS C
TUTAHOM 3aHSATHS, KOTOPBII OTpaXkaeT coiep:KaHue MPe IO KEHHOM TEMBI.
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[locne BBIMONHEHUS KaXIOW J1abOpaTOpHOM pabOTHI CTYIEHT OQOpPMIIET OTYEeT, B
KOTOPOM YKa3bIBAIOTCA II€IM PaboThl, X014 PabOTHI, JAaeTcs PHUCYHOK W ONHMCAHHE YCTAHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJbTaTOB, BHIYUCICHUS U BHIBOIBL.

[Tpu oneHnBaHKMN 1Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:

- Ka4eCTBO BBIMOJHEHHUSI AKCHEPUMEHTAIBHO-TIPAKTHUECKOW YacTH paboThl H
CTENEeHb COOTBETCTBUS PE3Y/IbTAaTOB pabOTHI 331aHHBIM TPEOOBAHHUSM;

- Ka4ecTBO O(OPMIICHHSI OTUETA IO paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.

10.4. MeToauyeckue yKa3aHHs 110 CAMOCTOSITEIbLHOI padoTe 00y4yaommxcst

CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOYYalomIerocss K ayAuTOPHBIM
3aHATHAM M MEPOIPUATHUAM TEKYLIErO KOHTPOJS M NPOMEKYTOYHOM aTTECTALMU 10 U3y4acMOU
JUCHUTUTHHE. Pe3ynbTaTbl 3TOH TOATOTOBKM MPOSIBISIFOTCS B aKTUBHOCTH OOYYaroIIerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX IMPAKTUYECKUX 3aaHUN M Jpyrux (opM TeKyIIero
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM IS CAMOCTOSITEIBLHOM PabOThl PEKOMEHAYeTCs MpopadoTKa
MaTEepUaAIOB JICKUUMH MO0 KaXJAOW NPONMIEHHOW TeMe, a TaKKe H3YyYEHUE PEKOMEHIyeMOU
JUTEpaTyphl, IPEICTaBICHHON B pa3zaeie .

B mpormecce camocToATenbHON pabOTHl MPHU W3YYEHUH JUCIHHILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHELUATM3HPOBAHHBIX AYIUTOPHIX AJS CaAMOCTOSTENbHON paboThI
(ykazano B T1abn. 11). B ayaurtopusx wumeercss J0CTyo uepe3 HHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIeKTPOHHON MH(POPMAaLMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anekrponnoit 6ubnuoreunoit cucreme (3bC), rie B a3neKTpoHHOM
BUJIE pAacIoyiaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHbI JJIsl CAMOCTOSATEIbHON PaOOTHI IPU U3YUYEHUU JAUCLUTIINHBIL.

Jns obyvaromuxcs Mo 3a04HOi (opMe 00ydeHus camocTosiTelbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4€OHOM 1€ATEIbHOCTH.

10.5. MeToanueckne yKa3aHus Uil BbINOJHEHUSI KOHTPOJBHBIX PadoT

[Tpu uzyuenun kypca «OOImIel U HEOPraHMUYECKON XMUMHMU» MPOBOAUTCA S KOHTPOIBHBIX
paboT 1o pazaenam IUCIHUILUIAHBI.

B xonTpOapHyo padboTy Ne 1 BXOAST BOMPOCKH! IO OCHOBHBIM 3aKOHAM XHUMUU: BapuaHT | -

20 (mo BBIOOpPY TpernogaBaTens) U3 Metoanveckux ykasanuid: JK.B. Manynesuu, O.H. Koasesa,
T.B. CazontheBa «BBenenue B kypc obmielr xumuu. OCHOBHBIE TOHATHS U 3akoHb» HI'TY, T.
Huxunit Hosropon, 2020. 54 ¢)

B xoHTponbHYI0 paboTy Ne 2 BXOJAT BOMPOCH MO XMMUYECKOH TEPMOJIMHAMUKE: BapUaHT
1 - 28 (nmo BeIOOpY mpenoaaBatensi) U3 Meroandeckux ykasanuit: I.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUECKUX PEAKIIUH.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xonTponbHyto pabotry Ne 3 BXOOAT BONPOCH MO CIEAYIOIIMM TeMaM: CKOPOCTh
XUMHYECKHX pPEaKIMil, XUMHUYECKOEe paBHOBECHE, BIHUSHUE TEMIIEpaTypbl Ha CKOPOCTh
XUMHYECKON peakIuu u T.1.. BapuaHT 1 — 28, 1-27 (o BEIOOpY MpermoaaBaTesist) H3 METOINIECKUX
ykazanuii: [.H. bopucoBa, A.B. bopucos, l0.B. barranosa, B.K. OcmanoB OcHoBHbIE
3aKOHOMEPHOCTH INpoTekaHusa xumuueckux peakuui. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015.-49c.

B xonTponbHyro paboty Ne 4 BXOAST BONPOCH TO CIEAYIOIIMM TeMaM: CHOCOOBI
BBIPQKEHHUSI ~ KOHLIEHTPALlUM  pPacTBOPOB; CTEXMOMETPUUYECKHE  PACUETHI, OKHUCIUTEIbHO-
BOCCTAHOBHUTEIbHBIC peakiuu: BapuaHT 1-30 (mo BBIOOpY mpemomaBaTeNsl) M3 METOIUYECKHUX
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ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I''H. bopucoBa KoHTpoibHBIE 3amaHusl MO TEMeE
pactBopsl. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B xonTponpHyto paboty Ne 5 BXoIAT BOMPOCH! MO T€MaM: TaJIbBAHUYECKUE SJIEMEHTHI,
AJIEKTPOJIN3, JIEKTPOJHBIM NOTEHLMAN, BOAOPOAHBINA 3J€KTpoJ, ypaBHeHue HepHcra: 3amaua 1-
100 (mo BBIOOpY mpenopaBatensi) u3 Meroandeckux ykaszanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa Dnektpoxumusi. H. Hosropoa. HI'TY um. P.E. Anekceena. 2012.
S52c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCHUITJIMHBI

TunoBbie KOHTPOJIbHBIE 33/IaHNS WJIH HHbIE MaTepuajbl, HeOOX0AUMbIe ISl OLeHKH
3HAHU, YMEHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIero KOHTPOJIS yCIleBaeMOCTH

Bonpocel, nuHAMBUAYaIbHBIE 3aJaHUS] U 3a]1a4M [IPEICTABICHBl B METOJUYECKUX YKa3aHUAX
K IIPAKTHYECKUM M JT1abopaTopHbIM 3anatusm [3.1 — 3.8], nmpeacrasieHHbix B 1. 6.3.

Ilpumepvt munoewix 3a0anuii:

11.1.1. TunoBbIe 3a1aHUs K MPAKTHYECKUM (CEMHHAPCKHUM) 3aHATHIM

Bansitue Ne 24 (2 yaca)
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakunu. Pemenue 3agau

1. UnauBuayanbHOE PELICHUE 3a[1aul OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIM PEAKIUAM (IO

BbIOOpY mpenojaBareisi M3 METOAMYECKUX YKa3aHUMl K J1a0OpaTOpHBIM M IMPaKTUYECKUM

anstusMm:  CamconoBa A Jl., Tamkun AJL, CasonteeBa T.B. «OxuciautenbHo-
BoccTaHoBuTeNbHBIC peakuun» H. Hosropon, HI'TY um. P.E. Anekceera. 2012. 36 c.)
THUITIOBBIE 3ATAY:

1. OHpeI[eJII/ITe BO3MOXHOCTbH CaMOIIPOU3BOJILHOTO IMPOTCKAHU A peakuuun mpu

CTAaHAAPTHBIX YCIIOBUAX
2KMnQOy4 + 16HF = 2MnF; + 5F, + 2KF + 8H,0

2. Ol‘IpeI[eJII/ITe BO3MOXHOCTb CaMOIIPOU3BOJIbHOT'O MMPOTCKAHUA  pCAKIUHA npu

CTaHJAPTHBIX YCIIOBHAX
2KMnO,4 + 16HBr = 2MnBr» + 5Br, + 2KBr + 8H,0

3. Omnpenenure BO3MOXHOCTH —CAMOIPOU3BOJILHOTO — TPOTEKAHUsS PEAKIUH  PH

CTaHAAPTHBIX YCIIOBUAX
2FeO,” + 8H" + 2Br — Fe** + Br, + 4H,0

4. OHpeI[eJ'H/ITe BO3MOXHOCTbH CaMOIIPOU3BOJILHOTO IPOTCKAHUA pcaknuun npu

CTAaHAAPTHBIX YCIIOBHUAX
AsO,¥ + 2H,0 + 21" = AsO, + I, + 40H
5. BerurcinTe KOHCTAHTY PABHOBECHSI PEAKIIHU
2KMnQO, + 10FeSO,4 + 8H,S0,4 = 2MnSQO, + SFEZ(SO4)3 + K,SO, + 8H,0
6. OnpenenuTe HANPaBJIeHUE PEAKIIUH TIPH CTAHIAPTHBIX YCIOBUAX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnS0O, + 2S + K,SO,4 + 8H,0

7. MeToIOM HOHHO-3JIEKTPOHHBIX YPAaBHEHUH Moa0epuTe KOIDPUIMEHTHI B CIEMYIONINX
OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX. VKaXuTe OKUCIUTEIL U BOCCTAHOBUTENL. Kakon
HU3 3JICMCHTOB OKHCJISICTCA, KaKoOil BOCCTaHABINBAETCS?

l)A| + K,Cr,07 + H,SO4— Alz(SO4)3 + CI’z(SO4)3 + K,SO4 + H,O

2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

3) MnO, + KCIO3 + KOH— K,MnQO, + KCI + H,O

4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,O

5) SnCl, + K,Cr,07 + HCl — SnCl, + CrCl; + KCI + H,0
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6) Mg|2 + H,05 + Hy,SO4— I + MgSO4 + H,0

7) FeSO, + KCIO; + HzSO4—>F€2(SO4)3 + KCI + H,0O

8) KNO, + K,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO,4 + H,0

9) MnO, + O, + KOH— KoMnO,4 + H,O

10) SO, + FeCl; + H,O— H,SO,4 + FeCl, + HCI

11) H,S + K,Cr,07 + H,SO4— S + CI‘z(SO4)3 + K,SO,4 + H,O

12) H,SO; + HIO3— H,S0O, + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MNnSO,4 + Ky,SO4 + H,O

14) KMnO,4 + KBr + H,SO4 — MnSOy4 + Br, + K,SO,4 + H,O

15) SO, + KMnO4 + H,O — KySO4 + MNO, + HSO4

16) Kl + KMnO4 + KOH — I, + KoMnO4 + H,O

17) MnO, + H,SO4— MnSO,4 + O, + H,O

18) FeSO,4 + KMnOy4 + H,SO,4 — Fez(SO4)3 + MnSQO,4 + K,SO4 + H,O

19) KNO; + KMnO,4 + KOH — KNO3; + K;MnO4 + H,0

20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO

21) NaCrO; + H,0O, + NaOH— Na,CrO,4 + H,0

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnO,4 + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO

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

25) I, + KOH — KI + KIO3 + H,0

26) KIO3; + H,05 + H,SO4— O, + 1 + Ky,SO4 + H,O

27) Al, + KOH + H;0 —K[AI(OH),] + H,

28) SnCl; +KMnO,4 + HC1 — SnCl4 + MnCl; +H,0

29) Cl, + KI + KOH — KC1 + KIO3 + H,0

30) SnCl, +FEC|3 — SnCl, + FeCl,

8. MCTOI[OM SJICKTPOHHO-UOHHBIX ypaBHeHI/Iﬁ COCTaBbTC IIOJHBIC YPABHCHUSA peaKHHﬁ,
YYUTBIBASI, YTO JTUOO OKUCIUTENH, TUOO BOCCTAHOBUTENb SIBJISIOTCS Takke U cpenoi. ObocHyiTe
Ha OCHOBAaHMHU CTAHAAPTHBIX OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTbH
MPOTEKAHUS JTaHHBIX PEAKIIHH.

1) KI + H,SO4/kon/— I, + H,S + K,SO,4 + H,O

2) KBr + H,SO4/koH1/— Bry + S + K,SO4 + H,O

3) NaBr + H,SO4/xou1/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xonn/— MgSO4 + S + H,0

5) Al + H,SO4/kou11/— A12(804)3 + H,S + H,0O

6) Cu + H,SO4/kou1/— CuSO4 + SO, + H,0

7) Ag + H,SO,/kon/— Ag,SO, + SO, + H,0

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

9) HCl/xounn/ + KMnO,—Cl, + MnClI, + KCI + H,0

10) HCl/koun/ + PbO,— Cl; + PbCl; + H,0

11) HCl/koun/ + CrO3 — Cl;, + CrClz + H,0

12) HCl/koun/ + K,Cr,O7— Cly + CrCl; + KCI + H,0

13) Zn + H,SO4/kou1/ — ZnSO4 + H,S + H,O

14) CuS + HNO3— S + Cu(NO3); + NO + H,0

15) Cu,0 + HNO3;— Cu(N03)2 + NO + H,0

16) CuS + HNOs/konu/— H,SO, + CU(NO3)2 + NO, + H,O

17) FeS + HNOs/konu/— Fe(N03)2 + H,SO4 + NO, + H,O
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18) MnS + HNO3;— S + NO + MH(NO3)2 + H,0

19) FeSO4 + HNO3;— F62(804)3 + FE(NOg)g + NO; + H,0O
20) MnS + HNO3/kou/—H>SO4 + NO, + Mn(N03)2 + H,0
21) Ag + HNOs/koHL/— AgNO3 + NO, + H,0O

22) Zn + HNOz;— Zn(N03)2 + NO + H,0O

23) Mg + HNO3/ouennpaz6./— Mg(NO3), + NH4NO3; + H,0O
24) Fe + HNO3s— Fe(NOg)z + NO + H,0

25) S + HNO3z— H,SO4 + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu+ HNOg/pa36/—> Cu(N03)2 + NO + H,O

28) Sn + HNOs/kou/— H,SnO3 + NO, + H,O

29) Fe + H,SO4/xoH1/— F62(804)3 + SO, + H,O

30) KsS + HNO3;— S + NO + KNO3 +H,0

11.1.2. TunoBbIe 3a1aHusI 1JI51 JIAOOPATOPHBIX PadoT
JlaGoparopHoe 3ansitue Ne 1 (4 yaca)
OmnpenesieHne 3KBUBAJIEHTHOM MaCChl MeTaJLIa
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Henp paboTsI
. [lopsiiok BeINoNHEHUs pabOThI
. O6paboTKa SKCIEPUMEHTATBHBIX JAaHHBIX

. Cxema ycTaHOBKH

. HaiiTu sxBuBanenTHyro maccy cepbl B coeanHenusx HS; SOs; FeSO,; CuSO:s.

. OT 4ero 3aBHCHT DKBUBAJICHT XMMHUYECKOTO 3JIEMEHTA: 1) OT BaJIGHTHOCTH; 2) BCeraa
SIBISETCS MOCTOSSHHOM BETUUYMHOMN.

1
2
3
4. AHanu3 pe3yiabTaToB
5
6
7

8. Yemy pasen oGbeM | MoJIb HealbHOro rasa mpu 25 °C u gaBieHun 1 aT™, Macca ero
sKBHUBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJIEHTHOCTb M aTOMHAasl Macca MeTajlia, KaKod 3To
MeTan?

9. OnpenenuTh SKBUBAICHTHYIO Maccy MeTaiuia, eciau 0,4 T ero BEITECHUIIN U3 BOZIBI 624
miH, ipu 470 OC 1 743 Mm pT. cT.?

10. 0,36 r metamia o6pazyroT 0,68 r okcuaa. OnpenenuTs SKBUBAICHT MeTalIa.

11. Mblmbsik 00pa3yer ABa OKCHJIA, U3 KOTOPBIX OJMH COAEPKUT 65,2 % (Macc.) MBIIIbsIKA,
a npyroit — 75,7% (macc.) Mblbska. OnpenennTs 3KBUBAJICHTHBIE MAcChl MBIIIbSKa B 000MX
cinydasx. HamucaTts opMybl COOTBETCTBYIONIUX OKCHIOB.

12. CpopmynupoBaTh 3aKOH SKBHBAJIICHTOB, IaTh €T0 MAaTEMaTHUECKOE BBIpaKECHHUE.

13. Kak onpeaenuTh SKBHBAJCHT OKCHIA, ©CIH W3BECTECH SKBHBAJICHT JJIEMEHTA,

COEAMHUBIIETOCS C KUCIOPOIOM?

14. late onpeneneHus S5KBUBAJICHTA 3JIEMEHTA, SKBUBAJICHTHOW MacChl.

15. Haiitu sxBUBaeHTHYIO Maccy Mapratiia B coequHenusx: Mn(OH)s; KoMnOg4; MnSQOg.

16. Cxomnbko skBuBanieHToB coaepxutcs B 200 r CaCOgz; B 400 r NaOH?
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11.1.3. TunoBbIie Bonpockl (3aaHusl) 1Jisl YCTHOTO (MUCHMEHHOI0) ONpoca
JIEKIIUSA Ne 5
3aBUCUMOCTH CKOPOCTH peakiuu oT Temneparypsl. [Ipunmun Jle-Illatenne

TUIIOBBIE BOIIPOCHI JJidd TPYHNIIOBOI'O OBCYXJIEHUSA HA
JIEKIIMOHHBIX 3AHSATHUSAX:

1. Kak 3aBUCHT CKOPOCTh XUMHUUYECKOW PEAKIIMK OT KOHIICHTPAIIMU PEarupyroIux BEIICCTB
JUTISL CTIOKHBIX PEeAKIIAA?

2. Hanmmure mudpepeHnmranibHoe KHHETHYECKOE YPaBHEHUE PEAKIINH.

3. Uro Ha3pIBalOT mopsakoM peakiuu? Kak 3KCrepuMEHTaIbHO OIPEACISIOT MOPSI0K
peaKkiuy 1Mo JaHHOMY BEIlEeCTBY?

4. Kakx UW3MEHSIOTCS KOHIICHTPAIIMM BEHICCTB BO BPEMEHH IO MeEpe MPOXOXKICHUS
peaknun? Hanummre MHTErpaibHOC KHHETHYECKOE YPABHEHHE IS PEAKIIUU TIEPBOTO TIOPSIKA.

5. Or kakux (aKTOpOB 3aBUCHT CKOPOCTh XHUMHUYECKOW pPEaKIUHW B TETEPOTCHHBIX
cucremax?

6. Kak u moyemy 3aBUCHUT CKOPOCTh peaklUd OT TeMmmeparypbl? Hamuimmute ypaBHEeHHE
Appennyca. KakoB Qu3nyeckuil cMbICI KOHCTaHT ypaBHeHus? Kakue skcrnepuMeHTalbHBIE
JIAHHBIE HEOOXOIUMBI JJI pacdyeTa SHEPTUU aKTUBAIH?

11.1.4. TunoBbIie TECTOBLIE 3aaHUA

Tema «OcHOBHBIE M10JI0KEHHS, 3JIEMEHThI XMMHYECKOH TePMOJIMHAMMKH M TeIlJIOBbIe
3¢ deKThl XMMHUYECKUX PeaKIni»
1. TennoBoii 3¢ ekt peakuu XapakTepu3yeTcsi U3MEHEHUEM
1) sHTpOIINY;
2) SHTAIBIINY;
3) MOBBILLICHUEM TEMIIEPATYPHI;
4) BHYyTpEeHHEH SHEpruM.
2. Peakuus mpoTekaeT caMOIpPOM3BOJIBHO B IIPSMOM HalpaBJIeHUH, €CIIU
1) AH<O0;
2) AG<O0;
3) AS>0;
4) AH>O0.
3. DHTpomus ABJISIETCS XapaKTePUCTUKOM
1) TenI0TH CUCTEMBI,
2) 6ecniopsiJika CHCTEMBI;
3) noTeHUMaNbHON YHEPTUH CUCTEMBI;
4) nBUKEHUS MOJIEKYII.
4. TemnoBoil 3pexT peakluy 3aBUCUTE OT
1) TemnepaTypbl OKpyXKaroleil cpeabl;
2) naBJIeHUS B CUCTEME;
3) Ha4aIBHOTO U KOHEYHOTO COCTOSTHUSI CUCTEMBI,
4) nyTH NpOTEKaHMsI pEAKLIUU.
5. B Xxopne peakuuy NpouCXOIUT BBIIEIEHUE Ta3a — CUCTEMA PACLIUPSETCS, IIPU STOM €€
1) suTpomnus ymenbinaercs (AS<0);
2) sHTanbnus yBeaunuusaetcs (AH>0);
3) suTpornus Bo3pactaet (AS>0);
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4) BuyTpeHHss sHeprus ymeHbimaetcs (AU<O0).
6. Jlns kakoit peakuuu ASxp >0?
1) CaCOj3; (x)=CaO(k)+ COx(1);
2) 2S0; (r)+ O2(r)=2S05(r);
3) la(r)+ Ha(r) = 2HI(r);
4) 3H,(1)+ Na(r) = 2NHj3(1).
7. Peakuus mportekaeT caMOIIPOM3BOJIBHO IpU TeMmeparype Huxke paBHoBecHOH ( T<T)), B
clIydae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakmmsi mpoTeKaeT CaMOMPOM3BOJIBHO TMPU TEMIIEPATypax BBIINIC TEMIICPATYPHI
paBHOBECHUS B CIy4yae ecliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, PEaKIIMs HE BOZMOXKHA IPH JIFO00H TeMmepaType B ciydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<O0.
10. Peaxiust mpoTeKaeT caMOMPOU3BOIBHO MIPH JIF000M TeMIepaType B cliydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<0;
4) AH>0, AS>0.
11. Peakrusi siBIi€TCS 9K30TEPMHUECKOM, €CITH
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakuust mpoTEKaeT C MOTJIOMIEHUEM TETIIa, eCIH
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaxOIUTCS B paBHOBECUH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTpONUs CUCTEMBI OBBIIIAETCS TIPH
1) KOHIEeHCalUH T1apa;
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2) KUTICHUHN KUIKOCTH;
3) KpUCTAJUIU3ALIUH KUJKOCTH;
4) ocaxaeHHH.
15. DOHTponus cuCTEMbI yMEHbLIAETCS IIPU
1) kpucTauM3anum;
2) MJIaBJICHUH,
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peakuus npotekaer no ypasuenuto 2 HCly) + Cayy = CaClyyy + Hyr. Crombko Modeit
HCI Bcrynuio B peakuuto, eciu Boiienuioch 152,88 k/Ix Teruia?
1) 1 moup;
2) 0,25 mob ;
3) 0,5 moub; 4
4) 1,5 MOJb.
17. DOuranenus obpazoBanus FeOcocraBiser -265 k/k/Monb. CKOJBKO TeIIa BBIACIUTCS,
ecnu obpasyercsa 144 r okcupa xenesza?
1) 132,5 xJIx;
2) 530 x/Ix;
3) 677 xx;
4) 488 xJIx.
18. Cornacho 1 ciencruro 3akoHa I'ecca TemmoBoi 3 ekt peakuuu
Fezo3(K) +3 CO(F) =2 FE(K) + 3 COz(r) paBeH
1) AH xp = - 240,18 xJIx;
2) AH%p = 240, 18 xJIx;
3) AHOXp = 340 xJIx;
4) AH%p = - 226,9 kJIx.
19. OnTponus cucremsl B xo1e peakiuu Na,COs3) = NaO + COy(ry yBemMumBaeTcs, T.K.
1) o6pasyercs ras;
2) peakiusi cCaMOIpOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTpus,
4) 0Opa3yroTcs iBa OKCUJA.
20. Onpenenute TemnoBoi 3h ekt cropanus KUAKOro CSy ) 10 00pa3oBaHUs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 x/Ix;
3) — 635,2 xJIx;
4) 602 xJx.

11.1.5. TunoBbIe 3a1aHUs AJI51 KOHTPOJIbHOMH PadoThI

KOHTPOJIbBHASI PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbBI XUMHWW»
BAPUAHT 1
1. Ckonpko moueir u Mosekyn conepxuT 10 T xmopa npu H.y.? Onpenenute ero oobeM
(m.y.).
2. B3aThl paBHBIE MacChl a30Ta W KHCJIOPOJa NPU OJUHAKOBBIX yCIOBUsAX. Ompenenute
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COOTHOIIIEHUE 00HEMOB ITUX T'a30B.

3. I'a3, MIOTHOCTH KOTOPOTO 1O BO3AyXy cocrapisieT 0,6, HAXOMUTCS B COCYI€ EMKOCTBIO
201 mox naBnenuem103,8 klla HpI/IZOOC.PacchTaﬁTe Maccy rasa.

4. ITpu narpeBannu 20 r Meraa noixydeHo 21,66 r okcuaa. Onpenenute SKBUBAJICHTHYIO
Maccy OKCHJa U MeTaJlja.

5 Kakoii ra3 u B KakoM KOJMYECTBE OOpa3yeTcs Mmpu B3auMoiecTBuu 6,4 r meau ¢
M30BITKOM KOHIICHTPUPOBAHHOM CEPHOM KUCTIOTHI?

6. DxBHBasIeHTHas Macca MeTauia paBHa 20r/mMoib. Kakoi mpoieHT mo Macce Kuciopo/ia B
OKCHJI€ JaHHOT'O MeTaa?

BAPHUAHT 2

1. Macca 1x raza npu H.y. paBaa 0, 0021kr. Onpenenute MOJSPHYIO Maccy ra3a U €ro
IUIOTHOCTB IO BO3IYXY.

2. B kakom oO0beMe BOIOpoOa MPH H.y. coaepkutes 18- 10% MOJIEKYJ1?

3. Onpenenurte naBieHue dTHIIeHA B cocyne oobemom 10 1 mpu -2°C.

4. IIpu BoccTaHoBieHnu 1,34 T okcuaa MeTaiia BOJAOPoIoM obpa3oBaiochk 0,324 r BOAbL.
Onpenenure SKBUBAJIIEHTHYIO MacCy MeTalia.

5. Cmewmanu 7,3 xsopoBoaopoaa u 4r ammuaka. CKOJIBKO IPaMMOB XJIOPUJIa aMMOHUS TIPU
3TOM oOpa3zyercsi? Kakoif ncxoaHblii ra3 ObLI B3ST B U30BITKE?

6. [Ipu B3ammopeiictBuu ¢ Bomoil 0,25T NBYXBaJEHTHOTO METaJla BBIACTWIOCH 140Mit
Bojiopoaa (H.y.). Kakoit ato metann?

BAPHUAHT 3

1. Haiigute cooTHOIIEHNEe 00BEMOB PaBHBIX Macc a30Ta U aMMHUAKa.

2. Onpenenute Maccy okcuaa yrinepona(ll), conepxanryro 2 1026MOJ'ICKyJ'I.

3. Kakoii 06beM 3anumaert 4 1 Bojgopoa npu aasiennu 1 atmochepa u 5°C?

4. PaccumTaiiTe SKBUBAJIEHTHYI0 MacCy O3JIEMEHTAa, €CIM €ro COEIAMHEHHE C Cepoil
conepxut 13,8% (1o mMacce) cepbl, 5KBUBAJIIEHTHast Macca KOTopoit paBHal 6,03r/Mob.

5. K pactBopy, conepxkamemy 10r mutparta cBunna (II), mpumunu 10 mn 5%pactBopa
xopua Hatpus (p = 1,03r/cm’). Onpenenure Maccy 06pa3oBaBIIErocs OCA/IKA.

6. IIpu B3aumopeiictBuu 13r meramna (I) ¢ Bomoit Beimenuinoch 3,731 Bogopoga(H.y.).
Omnpenenure 3TOT METaILI.

BAPHUAHT 4

1. Onpenenure 00beM yriaeKHCIOro rasa (H.y.), COAEPIKAIIEro TaKoe e KOJIMYECTBO
MOJIEKYJI, 4TO U B 10T BOABI.

2. Tlpu 7°C naBiieHue ra3a B 3aKphITOM cocyje paBHO 96 kIla. KakuM cTaHeT IaBiieHHUE,
€CIIM OXJIaUTh cocyn 10-33°C?

3. M3 CKONBKHX aTOMOB COCTOWT MOJIEKyJia aproHa, €CJH TUIOTHOCTh €r0 10 BO3IYXY
paBnal,38?

4. Oxcupn metamna (IIT) conepxut 30% mo macce kucimopoaa. OnpeneauTe 3TOT METasll.

5. Ckonbko uutpara menu (II) o6pasyercs npu B3auMoaeHCTBUM M30BITKA pa30aBIeHHON
a30THOM kucnotel ¢ 3,2 r Meau? Kaxoii ra3 u B kakoM oObeme (H.y. BBIIENSETCS B ATOH
peaxkuun?

6. DOxBuBanmeHTHas Macca Mmetawma (II) paBHa 12 r/monb. OmnpemenuTe TPOIEHTHOE
coJiep’KaHue KUCIOpOoa B OKCHJIE 3TOr0 MeTalljia.

BAPHUAHT 5
1. ConocraBsTe YMCIO MOJICKYJ, cojepskamuxcs B 1T azora u B Ir okcuaa azora(ll). B

KaKOM CJIy4ae U BO CKOJIbKO Pa3 YKCJIO0 MOJIEKYIN Ooiblie?
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2. Kakoit 06bem npu H.y. 3aauMaeT 10r xiaopa? CKoJIBKO MOJIEH XJIopa COAEPIKUTCS B ATOU
macce?

3. KakoB o6wbem Bomopoga mpu 17°C u masmenmm 200 klla, BBLIGIHBIIErOCS IpPH
pacTBOpeHMH 1,5 Kr IMHKA B COJISTHOM KHUCIOTE?

4. Tlpu coenuaenun It docdopa ¢ kucmopoaom ObuI0 MoaydeHo 2,29r okcuna docdopa.
BreiBenute popmyiny aToro okcuaa ¢gocdopa.

5. MosxHo 5u xene3o Maccoit 5,6r npesparuts B Fe;0, B3aumozeiicreuem ¢ 0,05 monb
kucnopona? Kakoit o6wem kuciopoaa (H.y.) moTpedyeTcst 1Jis TOTHOTO MPOTEKAHUS JaHHON
peakuuu?

6. CKOJBbKO 3KBUBAJCHTOB BOJOpPOAA MOTpeOyeTcs AJii BOCCTAHOBJICHHS 7,2 T OKCHJIA
xene3a(ll). Kakoii 06bem 3aiiMeT naHHOE KOJTUYECTBO BOI0poaa?

BAPHUAHT 6

1. PaccuuTaiiTe Maccy 0JJHOIM MOJIEKYJIBI CEPOBOIOPOIA.

2. HpI/I17°C u naBienun 104klIla macca 6241 raza cocrasisierl,185 kr. Omnpenenute
MOJIIPHYIO Maccy rasa.

3. OmpenenuTte MIOTHOCTH a30Ta Mo Boopoay. Kak oTHOcATCS 00beMbl paBHBIX Macc 3THX
ra30B MPU OJIMHAKOBBIX YCIOBUSIX?

4. Mblbsik 00pa3yeT JiBa OKCHJIA, COJEPKAINX COOTBETCTBEHHO 65,2 n 75,7 % Mbllibsika
no macce. Onpenennure XuMUIECKHUe POPMYIIBI STUX OKCHIIOB.

5. Ilpu BoccranoBienun yriaem 32 r okcuaa skene3a(lll) obpazoBanoce20,81 r xemnesa.
BbraucnauT BeIXOJT jKeTie3a B IPOIEeHTax Mo Macce.

6. Ha BoccranoBnenne 1,8 r okcuma meramna tpedyercs 0,833 n Bomopoma(H.y.).
Onpenenute SKBUBAJICHTHBIE MACChl OKCHA U METaIa.

BAPUAHT 7

1. Onpenenute Maccy 10m azota mpu H.y. Kakoe KOJIMYECTBO MOJIEKYJ COJICPKUTCS B
JIaHHOM 00BeMe?

2. Onpenenute 00BEM YIIIEKUCIIOTO Ta3a (H.y.), COACpkKAIIUNA TaKoe Ke KOJIHMIECTBO MOJIb,
kak u B 10 r Bogoposa.

3. Ilpu kakoMm maBIeHUH Macca XJiopa 00beMoM 311 COCTaBUT 2,5T, eciH TemrepaTrypa
pasHa 25 C?

4. DnemeHT 0Opaszyer okcui, coaepxkammui 32% 1o macce kuciopojna. PaccuuTaiite
SKBUBAJICHTHYIO MacCy JIAHHOTO 3JIEMEHTA.

5. HaBecky crmumaBa maccoit 8,215r, comepxkamero 75% wmapranma u 25% adrOMUHUS,
o0paboTanu pacTBOPOM COJITHON KHUCIOTHL. OmpenenuTe 00BEM BBIICIMBIIETOCS BOJIOPOAA
(n.y.). HaBecky aToro e cruiaBa maccoit 6,89 r obpaboranu mienodpto. Berancnute oobeM
BBIIENMBIIErocst Bogopoaa mpu 21°C u 988 klla.

6. Ha oxucineHue [ByXBaJeHTHOTO MeTaina Maccoi 8,34 1 HeoOxogmmo 0,68 1
kuciopoaa(a.y.). Onpenenure, 9To 3TO 3a METAILI.

BAPHUAHT 8

1. Kakoii o6wem nipu H.y. 3anuMaeT 10 r ammuaka? CKOIBKO MOJEKYI COEPKUTCS B ATOM
Macce BerecTBa’?

2. [TnoTHOCTH MapoB OpoMa 1o Bo3ayxy paBHa 5,37. KakoB coctaB monekyn 6poma?

3. Onpenerure Macey 10 i1 kucnopoga npu 21°C u ganennn125 xIla.

4. ITpu BoccranoBineHun 16 r okcuaa meramia (111) amromuarem moaydeno 10,2r okcuma
amromuHus. OnpeaenuTe, 4To 3TO 32 METaIL.

5. BemectBo umeer crnenyrommii coctaB % mo macce: 37,71 natpus, 22,95 kpemuws, 39,34

36



KUCJIOpO/Ia. Y CTAaHOBHTE MPOCTEHUIITYIO (DOPMYITY STOTO BEIIIECTBA.
6. [Tpu cxxuranuu St Metaia oopazoBanochk 9,44 r okcuaa qanHoro Metaia. Onpeaenure
HKBHUBAJICHTHBI MACChI OKCUA U METAJLJIA.

BAPUAHT 9
1. Yemy paBHa Macca MoJieKyiibl okcuaa ceps (1V)?

2. llpenmenvHbIii Ta3000pa3HbId  yrieBogopon Maccoir 0,268 1 3aHMMaeT o00beM
200m(n.y.). Haiinure MOISIpHYIO Maccy U yCTaHOBUTE YTJI€BOIOPO/I.

3. Cocyn emkocthio 101 mpu 27°C BMewaeT OMH MOJb Bo3nyxa. Paccuuraiite naBineHue
BO3/lyXa B COCYJIe, €CIIM MOJISIpHasi Macca BO3yxa paBHa 29 r/MOJIb.

4. Tlpu BoccranoBieHnn 8,06 T OKcuaa MeTala OCpUIUIMEM TMOJYYeHO 5 T OKCHAA
Oepwinda. PaccuuTaiiTe SKBHUBAJICHTHYIO MAacCy MeTajula, €ClIM OJKBHUBaJEHTHas Macca
Oepuus paBHa 4,5 T/MOJIb.

5. Tlpu pasnokeHun KapOOHATa KaJIbIHS BBIICIHIOCH 5,0 11 YIIIEKHCIOro Ta3a(H.y.).
Omnpenenute Maccy THAPOKCHIA Kallusi, HEOOXOAMMYIO JUIS TPEBPAICHUS BBIACITHBIIEIOCS
rasza B kapooHar kasusi. CKOJIbKO MoJiel kKapOoHaTa KaIbLUs IPU 3TOM Pa3IoKUIOCh?

6. UeTslpexBaJleHTHBI MeTaJT Maccoil 1t pearupyer ¢ 0,27 r xuciopona. Omnpenenure
HKBHUBAJIEHTHBIE MACChl ATOI'0 OKCUAA U METajula. Y CTAHOBUTE, YTO 3TO 3a METaLL.

BAPHUAHT 10

1. Omnpenenure Maccy KHCIOpPOJA, COJEPXKAIIETO CTONBKO K€ MOJIEH, CKOJBKO HX
COAEPKUTCS B 36T BOJBI.

2. Macca rasa oGbemom 107 m® (1.y.) paBHa 1,17510° kr. Boraucnutsb MOJIEKYJISIPHYIO
Maccy ra3a 1 Maccy OJJHOW MOJIEKYJIbI ATOTO rasa.

3. Kaxkoit o06wvem oxcuma yraepona(lV) MOXHO MONYyYUTh TPH TPOKATMBAHUH
rupokapbonara Hatpus Maccoit 210 T mpn25 C u gapnennn ] 06kI1a?

4. DKBUBAJIGHTHAs Macca MeTayuia paBHa 25r/mMonb. Paccumraiite 00beM Bogopoaa(H.y.),
HEOOXOUMOTO JIJIsl BOCCTAHOBIIEHUS €r0 OKCcH1a Maccoi 4,95T.

5. Kycouek cepedpstHo MoHeThl Maccoil 0,3 T pacTBOpUIN B KOHIICHTPUPOBAHHOM a30THOM
kucnore. K monmyuyeHHOMY pacTBOpy n006aBunu xiopuaa Hatpus. Ob6pazoBaics ocaJoK Maccou
0, 199 r.Kakoit % cepeGpa o macce coaeprxaicsi B MOHeTe?

6. KakoBa Macca ruipokcua Kaius, CoJleprKaiiasi CTOIBKO )K€ DKBUBAIECHTOB, CKOJIBKO UX
conepxutcs B128 r rusipokcuaa Kanpiys?

11.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI MJIM HHbIE MAaTepHAJIbl, HEOOXOAUMbIE JIsl

OlleHKH 3HAHW, yMeHUii, HABBIKOB U (MJIH) ONBITA B X0/€ MPOMEKYTOUYHOH ATTECTAIUM 1O
AUCIHHUIJIMHE

OKk3aMeH IMPpOBOJUTCA B yCTHO-HHCLMCHHOﬁ (I)OpMC o BCCMY MaTrcpuaiay H3y4acMOro

Kypca «O011ast 1 HeOpraHu4ecKasi XUMHUI»

DK3aMeHAIMOHHBIN OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.
IK3AMEHAIIMOHHBIE BUJIETHI

DK3AMEHAIIMOHHBINA BUJET N1
1. BHyTpeHHsas sHeprusi u ee ¢uzndyeckuil cMbica. IlepBblif 3aKOH TEpPMOJWHAMHKH.

Onranenusa. CraHmaptHble ycinoBus. TeruioBeie d(dekTsl peakmuit Qv w Qp. DHmo - u
AK30TEPMUUYECKHUE PEAKIIUU. JHEPTETUUECKUE TUArpaMMbl STUX PEAKIUH.

2.. Huccoumanusa »aekTponuToB. MoHHoe mnpousBenenue Boxbl. lllkama KHUCIOTHOCTH.

HeliTpanpHble, kucnple n menounsle pactBopel U ux pH. Omnpenenuts pH B HacblieHHOM
pactBope Al(OH)3
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3. Onpenenuth Eqe muist peakiun A + B = C + ]I, ecim koucranTa ckopocr mipu 21 1 41 °C
COOTBETCTBEHHO PaBHBI 4. 1041 7,5.10%

4. Kaxkopa xonnenTparus noros H , OH u pH B 5 % pacTBope YKCYCHOM KHCIOTBL

5. B ragpBaHnuecKkoM 3€MEHTE IpoTeKaeT peakus Mg + sn** = Mg2+ + Sn*

A). HapucoBare cxemy 3JI€MEHTa U OINPEICIUTh HANPABICHHUE JBMKEHHS SJIEKTPOHOB BO
BHEIITHEH 1IN,

B). Paccumrats D.JI.C, ecnm komuentparmst monos [Mg™], [Sn®*] u Sn** paBumr
cootBeTcTBeHHO 0,1, 102 u 10°® mons/n

DK3AMEHAIIMOHHBINA BUJET N2

1. 3anucarb ypaBHEHUS NpPSAMBIX U 00paTHBIX ckopocteil rereporenHon (CaCO3z = CaO +
CO») u romorennoi (2N,O = 2 N, + O, - Bce BemiecTBa - Ta3bl) peakiiuii. DHEPrus aKTUBAIIUU
npouecca. AKTUBUPOBAaHHBIM KOMILIEKC. AKTUBHBIE MOJIEKYIIbI (pacnpenenenue Makcpesia).

2. Jlnsa peakuuu 2N,0 = 2 Ny + Oy onpenenuTs: TEIIoBOH 3P GeKT peakiuu; BhIpaKeHUS
i xkoHcranT Ko u K, B cooTHomenne Mexay HUMH. byner nu peakuus caMONpPOU3BOJIBHO
npotekats pu 100 °C.

3. Beruucnuts 1P CaF,, ecnu B 1 nutpe Boast pactBopsiercst 0,0157 r aToit conu.

4. Tlogbepute k0d3()PUIMEHTH B YpaBHEHHH. YKAKUTE OKHCIUTEIb U BOCCTAHOBUTEINbD.
Kakoii 13 371eMEHTOB OKUCIIICTCS, KAKOW BOCCTAHABIMBACTCS?

Al + KoCr07 + HyS04 — A12(804)3 + CF2(804)3 + K,S04 + H,O

5. lnarpamma IlypOe. Kakue naHHble MOXKHO IMOJIYYUTh B IUIaHE KOPPO3UM METAJUIOB Ha

OCHOBE ITOM JAMarpaMmbl?

D9K3AMEHAIIMOHHBIA BUJET N3

1. Bakon l'ecca u ero cneactBus. Tepmoxumumyeckue ypaBHeHHUs. Pacuer TemIoBBIX
3P PEeKTOB XMMUYECKHX peakluil 1o sHTambnusM oOpa3oBanus (Ha mpumepe 2 NO + Clp; = 2
NOCT1) u cropanus. [Ipaktndeckas 3HaunMOoCTh 3akoHa ['ecca.

2. ®yukmun coctosaus cuctemsl (U, H, G, S). x ¢usmdeckuii cMbICT U CBS3b MEXKIY
HUMH. YTO 1O 3THUM MapaMeTpaM MOXHO ompenenuts? OTBeThI 000CHOBAaTh M IOATBEPIUTH
bopmynamu.

3. Berauciauts pactBopumocts i ITP Ni(CN), ecori B 500 M1 Bozs! pacTBopsiercs 2,09-10
T COJIN.

4 . YpaBuath MeTosiom nosypeaximii: Clp + Kl + KOH = KCI + K103 + H,0

5. Jlns rampBaHUYECKOro syeMeHTta Fe| Fe'*? (1momns/m) || Ag*(0,1moms/m) |AQ ykasaTh
MOJISIPHOCTB AJIEKTPOJIOB W HANpaBJICHUE JBWKCHUS AJIEKTPOHOB BO BHEIIHEH menu. Paccumrarh

SMC.

DK3AMEHAINUMOHHBIN BUJET N4

1. Ilpunmun Jle-lIllatenbe. ®DakTOphl, BIUSIONIAE HAa CIABUI PABHOBECUS XUMHYECKOU
peakuuu. [Tokazate Ha nmpumepe nonydenus ammuaka u NHi . + HoO , = NH4OH, paccunrtan
MpeJBapUTENBHO TEIJIOBOM 3P HEKT ITON peaklnu.

2. I'mapomnu3s conelt. Ilokaszars Ha npuMmepe KHoPO4. Ctenens u koHcTaHTa rugponusa. pH
cpenbl pu ruapoduse coneil. CriocoObl CABUTAa PAaBHOBECHSI TIPU THAPOIIH3E.

3. OmpenenuTh JaBiieHUe B cocyne oobemMoM 20 11 ra30BOM cMecH MpH 20°C, cocrosimeii u3
2 v xmopa u 10 T a3ora.

4. IMonoepute ko3 dunmeHTs! B ypaBHeHun: Al + KMn0s+ H,S0, — Al(S04)3 + MnS04 +
K5 S04 + H0. YkaxkuTe OKHCIUTEIL M BOCCTAHOBUTENL. Kakoii M3 2JIEMEHTOB OKHUCIISIETCS, KAKOM
BOCCTaHaBIIMBACTCS?

5. CKOJIBKO TPaMMOB HUKEJIS M XJI0pa MOYKHO TMOJYYUTh MPHU JISKTPOIIH3E XJIOPUIa HUKEIS
npu Toke 8 A u BpeMeHH 2 yac. BeIxoa 1o Toky kaTogHOro npouecca 66 %.
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S9K3AMEHAINMOHHBIN BUJET N5

1. 'oMoreHHbIN M TeTepOreHHbId KaTaau3. JJoCTOMHCTBA M HEAOCTAaTKH Ka)JO0T0 METOJa.
MexaHnu3m JIeMCTBHSI KaTalM3aTopa Ha CKOPOCTh M Ha paBHOBecue peakuuu. Hapucosartb
SHEPTreTHYECKYIO TUarpaMMy peakiiuu 0e3 KaTtaau3aTopa u ¢ HAM.

2. DHTpoMHUs, 4TO OHA XapakTepusyer. MI3MeHeHne SHTPOIUU B IIpeiesiax TOMOJIOTHYECKOTO
psna, MpU yCIOKHEHUH MOJEKYI, (a30BBIX IEpexoaax, C POCTOM TeMIIepaTyphl, B PEAKIUIX C
ydacTueM ra3zoo0pa3Hbix BeniecTs. [loscHuTh Ha mpuMepax: Tepmuueckoro paznoxenuss CaCOs u
B CHHTE3€ aMMHAaKa.

3. MoxHO 71 TpUroTOBUTH pacTBop KoHueHtpauuen 0,01 M u 0,0005 M, ecnu [1P=4,4-10"°.

4. PaccraButh kodddunuenTsr B ypaBuenuu: K,S + KMnO4 + H,SO4 — S + MnSO,4 +
K>S0O4 + H,0. Yka3zars OKHUCIUTENDL U BOCCTAHOBUTED.

5. Koppo3usi ¢ BOIOPOIHON M KHUCIOPOAHOW nemnossipu3anued. JKenesHas miacThHKa B
KOHTAaKTe€ C MeIHOW HaxoauTcsi B BogHoM pactBope KCl. 3ammmmure KaTomHBIA M aHOAHBIN
MPOLIECC KOPPO3HH U yPaBHEHUE PEaKIIUM.

D9K3AMEHAIIMOHHBIA BUJET N6

1. Bropoii 3akoH TepMoaWHaMHKH. OHeprus [uObOca. YcimoBue €aMONPOU3BOIBHOTO
IIPOTEKAaHUsl MPOLIECCOB M TEPMOJAMHAMUYECKOE PAaBHOBECHE B HU30JIMPOBAHHOW CHCTEME.
DOHTaNBNUIHBIN U YJHTPONUIHEIN (pakTopel. PaBHOBeCHas Temreparypa peakuuu.

2. CpenHsisi 1 MTHOBEHHAsl CKOPOCTh peakuuu. CKOpOCTh IeTEpOre€HHBIX peakuuid. 3aKOH
neiictBusl Macc. MOJIEKYISIPHOCTb M TMOPSIIKM  PEaKIUU. OHEpPrus axkTUBAalUUU. AKTHBHbBIE
MOJIEKYJIBI.

3. Ckonbko Mousiel 1 Mosiekyd Haxogutest B 1 1 u 1 r CO? Onpenenuts AaBjieHUE ra30Boil
cmecH, nomerienHoi B 10 m cocyn mpu T=298 K B konmunuectBe 40 r CO n 42 r Np.

4. Paccunrars pH 0,2 M NH4OH; K, = 2.107

5. Koppo3usi ¢ BOIOpPOAHON M KUCIOPOJHOW Aenoispusanuei. JKenesHas ruiacTUHKa B
KOHTaKkTe ¢ MeaHoM Haxoautcs B BogHoM pacTBope KCl. 3anummmure KaToAaHbI U aHOJHBIN
IIPOLIECC KOPPO3HH U YPAaBHEHUE PEAKLIUM.

DK3AMEHAIIMOHHBINA BUJET N7

1. DOueprus ['m66ca. HeobxoammocTs ee ompeneneHus. YCIOBUS CaMOIPOU3BOJIHLHOTO
MPOTEKaHUsI TMPOLIECCOB U YCTAHOBJIEHUS paBHOBecHs. V3MeHeHHWe W pacyueT SHTPONUU NpH
¢da3zoBbIXx paBHOBecusix. OmpeneneHue SHTPONIMUM M YCIOBHM, MNpU KOTOPBIX OyAer
caMonpou3BoibHO npoTekath peakuus: 2NOy) + Oyry & 2NOyp

2. I'mpponus. BbelpakeHus Ui CTENEHUM M KOHCTAHTHI TWJpojiu3a. Pacder KOHCTaHTHI
ruaponn3a. CocTaBbTe€ MOJIEKYJSPHbIE W HOHHO-MOJIEKYJISIPHBIE YpPaBHEHHUS THUIPOJIU3a,
OTIpeIeNIUTE PEAKIIUIO UX BOJHBIX PACTBOPOB:

a) ZnCly; 6) Cu(NOg)2; B) FeSO..

3. Paccunrars pH 0,2 M NH, OH; K, = 2.107

4. Tana peakuusa: CO + Cl; = COCl,. Ucxoanslie koHuenTpauuu CO u xnopa passsl 0,7 u
0,2 M. BpaucauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
Ornpenenutb KOHCTAHTY PaBHOBECHUS ATOM peaKIuu.

5. B xakom uHTepBasie pH HUKETs U HUHK OyIyT KOPPOAUPOBAThH B YCIOBUSAX BOJOPOJHON
Jenosipu3anuu’?

DK3AMEHAIIMOHHBIA BUJET N8

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHUE MACCHI, MMOCTOSIHCTBA COCTaBa, SKBUBAJIEHTOB.
["a3oBeie 3akonbl (Yncmo ABoraapo, ypaBHeHue MenneneeBa-Kiamnelipona, 3aK0H S5KBUBAJICHTOB,
napruaibHble JABJICHHUS Ta30B). OKBHUBAJICHTHI PA3IMYHBIX KJIACCOB BELIECTB (OKCHABI, COJH,
KHCJIOTBI, OCHOBaHUS).

2. DHeprerhueckas auarpamMma peaknu. CBsi3b DHEPTUHM AaKTHBAIIMM C TEIJIOBBIM
3 dexToM. AKTUBUPOBAHHBIM KOMIUICKC. Brusane katanuzatopa Ha E, 1 ckopocTu mpsiMoit u
00paTHON peakuui.
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3. VYpaBHATH ypaBHEHHE PEaKIMU M HA3BaTh OKUCIUTEIh U BOCCTAaHOBHUTEH. OmnpenenuTh
HOWIET JH peakiust camonpousBosibHo: KNO; + KoCr07 + HoSO4— KNO3 + Crp(SO4)3 + KaSOy
+ H,0

4. Kakoii U3 OKCHIOB JIerde BOCCTaHOBUTH Bojtopojom: Ag,O + Hy, =2Ag + H,O niu Cu,0 +
H, = 2Cu + H,0 OtBeTr 060CHOBATh TEPMOAMHAMUYECKUMH PACUETaAMHU.

5. Hamwmure ypaBHEHHs JJICKTPOJHBIX IPOIECCOB, MOJSAPHOCTH IJCKTPOIAOB U
TOKOOOpa3yromiei peakuuu, paccuutaiite 3J]C rarpBaHHUECKOTO IeMEHTa:

Fe| F62+(0,001M0HB/J'I) || Ag*(0,01 mons/n) | Ag

DK3AMEHAIIMOHHBINA BUJET N9

1. DHTpOIUS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONMUNHBIC AUArpaMMbl MHIUBHIYaTbHBIX
BenlecTB. Bo3pactanue (yObUib) SHTPOIMK B 3aBUCUMOCTU OT CTPOCHHUS BEIIECTB, MPHU (Ha30BbIX
nepexojax M B XUMHUYECKHX pEAKIUAX. IIOKa3aTh HAa NPUMEpPaxX TMOJyYEeHUs aMMHUaKa H
Tepmuyeckoro paznoxenus CaCOs3

2. BnusHue TemmepaTypbl Ha CKOPOCTh XMMHUYecKoil peakuuu. [IpaBmio Bant-T'odda.
VYpaBHeHue AppeHuyca. DHEprusi akTUBALUM M MPEAIKCIOHEHIMAIBHBI MHOXHUTENb - HUX
(buznyecKuil CMBICI.

3. Beraucnuth MossipaocTh pactBopa ¥ pH 4 % pactBopa HCN. Kiycnom = 8.10

4. Jlana obparumas peakuust: 4HCly + Oy @ 2H2O0() + 2Clyr) Borumenuts AH%qg
peakiuu. Kak MOBIUSAIOT HA PaBHOBECHYIO KOHIIGHTPAIMIO XJIOpa CIEAYIOIUE U3MEHEHUS: a)
MOBBIIIICHUE TEMIIEPaTyphl; 0) yBeIHUEHHE OOINEro JABIICHUS; B) YBEIMYCHHUE KOHIICHTPAIMH
KHCIIOpPO/Ia; T) yBeNWYeHHEe 00beMa peaKIIMOHHOTO COCY/1a; /1) BBECHUE KaTaln3aTopa.

5. DnekTpoiu3 BOIHBIX pacTBOpoB. 3akonbl Papames. Onekrponau3 NaCl. 3amwmcars
KaTO/IHBIE U aHO/HBIE peaKuu

-10

9K3AMEHAIIMOHHBINA BUJET N 10

1. CranpaptHas cBoOoaHast »Heprusi [ub0ca o00pa3oBaHUs BEIIECTB U  PacCUEThI
CTaHJIapTHBIX dHepruit ['md6ca xumudeckux peakuuil. Ilokasate Ha mpumepe 3Feqy) + 4H,On) 2
Fe3Ouum + 4Hsp). Onpenenuts paBHOBECHYIO TEMIIEpaTypy peaklMuU M Kakod u3 (aKkTopoB
SHTANBIMUNWHBIA WK SHTPONUINHBIN SBISAETCS TOMUHUPYIOIIMM B 3TOW peaklUy MPU CTAaHAAPTHBIX
YCIIOBUSAX?

2. OOpaTuMble peakuuH. 3aKOH JIEWCTBHA Macc M KOHCTaHThl paBHoBecua Kc m K, . Mx
COOTHOIIEHHUE JJIs TOMOTE€HHBIX Ta3000pa3HbIX M KOHJECHCUPOBAHHBIX cucTteM. CrocoObl caBura
paBHOBECHUS pEaKIINM, YKa3aHHON B IEPBOM BOIPOCE.

3. Boruucnaute koHcTanTy M crenenb aucconmanuun NH 4OH, ecnm xoHmeHTparms H'-
noHoB B 0,1M pacteope NH 4OH paBHa 10" monb/n?

4. Jlano ypaBaHenme MnO, + KCIO; + KOH— K;MnO, + KCI + H,O paccraButh
koddurmenTsl. [loliaeT mu peakuus B mpssMoM HarpaBieHun? OTBEeT 000CHOBATh.

5. CocraBeTe cxeMy u paccuutaiite DJ[C TaJbBAaHUYECKOTO DJEMEHTA, B KOTOPOM OBI
nmpoTekana peakmus: Zn + Co*" = Zn*" + Co, eciu KOHIIEHTpAIMs HOHOB B pacTBope: [Zn~"] = 1,5
Moss/n 1 [Co?*] = 0,01 mMoms/n

9K3AMEHAIIMOHHBINA BUJET N11

1. OGparumble 1 HeOOpaTUMBbIE MPOLECCH. Y CIOBUS U3MEHEHHUsI HalpaBJIeHUs] 0OpaTUMbIX
XUMHUYECKHX peaKluil. DHTAIBNUUHBIN U SHTPONUNHBIN (akTopbl. PaBHOBECHAs TeMmeparypa u
€€ OIpeIeJICHNE Ha IPUMEPE PEaKLUU:

4HCl ) + Oy 2 2H20p) + 2Clor) AH298= -112,24 KTk

2. CremeHb W KOHCTaHTa auccouuanu. CuibHble M clabble AIEKTPONUTHL. Buisl
KOHIIeHTparuid. Pacuer crenenn aucconmanuu U pH pacTBopoB Ha mpumepe CiiadbIX KHCIOT U
ocHoBaHuil. Paccuutats pH u crenens aucconuanuu 0,1 M pacTBopa yKCYCHOM KHCIIOTBI

3. Kakoit 06bem 3anumarot 20 r Xj10pa npu 30°C u gaBnennn 150 atm?

40



4. Koncranta paBHoBecus peakuun Ny + 3Hypy 2 2 NHjzp Ke=0,1 nmpu 673K.
PaBHoBecHbie koHIeHTparuu [Hz] = 0,6 monb/im; [NH3] = 0,18 mMosb/in. Berauciuts HadyanbHYIO U
PAaBHOBECHYIO KOHIICHTPALIMH a30Ta.

5. CranbpHas KOHCTPYKIIMS HAXOAUTCS B MOPCKOM Boze. Kakue npoiiecchbl IpoTeKaroT Ipu ee
koppo3un? Kak H3MEHUTCS KOPPO3HOHHBIM HPOLECC, €CIIM K KOHCTPYKLUHMH IPUCOECIUHHUTH
LWHKOBBIA MPOTEKTOP?

9K3AMEHAIIMOHHBINA BUJET NI12

1. Ilpunmun Jle-lllatenbe. dakTophl, BIMSAIONIME HA CABUT PAaBHOBECHUS XUMHYECKOH
peakiuu. [loka3aTe Ha mpuMepax noxydenus ammuaka u NHs + Hy0 5 = NH4OH,

2.  Tepmoamnamuueckass cucrema. Buabl cucteM. CocTositHue CHUCTEMbl. DYHKIIUU
COCTOSTHUSI U TIapaMeTphl CUCTEMBbI. BHYTpeHHsIsI Heprust (ee GU3MUECKHid CMBICI) U SHTAIBIUS
cuctembl. [IpakTruyeckoe NpuMEHEHHE STUX BETUYHH.

3. IIpu BoccTanoBneHUu BogopoioM 1,34 T okcuaa snementa odpasoBaiocsk 0,324 r BOJBIL.

OnpenenuTb SKBUBAICHTHYIO MAacCy JIBYXBaJICHTHOTO 3JieMeHTa. UTo 3T0 3a 311eMeHT?

4. Beraucnute pH u pOH u crenens qucconmarun pactsopa: 8% pacrtsop HF
Kn =6,61-10". IlnorHocts pactopa pasHa 1,2 r/em’

5. Uepes pactBop FeCl, nponyctiiu Tok cunoii 3A B Tedenun 10 munyt. Paccunrars mMaccy
JKenesa, BbIIeNMBIIEerocs Ha karomax npu B,= 80 %. Kakas mapamiensHas peakius MpOTEKaeT
Hapsay C BbIACICHHEM Xeie3a Ha karoje? Kakoil ra3 m B KakoM KOJUYECTBE BBIACIHIICS Ha
nHepTHBIX aHoaax npu 100 % BeIxoze 1Mo TOKy?

3K3AMEHAIIMOHHBINA BUJIET N13

1. TloHATHE O CKOPOCTH XUMHUYECKHX peakuuii. CpeaHsisi ¥ MTHOBEHHAsI CKOPOCTh PEaKIUH.
OHeprust akTHBALMU Tpoliecca B OOBIYHOM peakuu M IMPH HCHOJIB30BAHHUU KaTalln3aTopa.
CKOpPOCTh reTepOreHHBIX peakiuii u X ocobeHHOCTH. [TopsSI0K M MOJEKYIISIPHOCTD peaKIuH.

2. IMonoepure ko3 dunnentsl B ypasuennu Bi,O3 + KOH + Br, — KBiO3 + KBr + H;0.
VKaxuTe OKUCIUTENIb W BOCCTaHOBHMTENb. Kakol W3 53JIEMEHTOB OKHCISETCs, KaKoi
BOCCTAHABIIMBAeTCsA? TOWIET JIM JaHHAas peaklus B MpsiMOM HampaBieHHUH? OTBeT 000CHOBATh
pacyeTom.

3. Haitri pH u konmenTpammio ruapokena-nona 0,1 % CH;COOH, p = 1 r/em®

4. McxonHble KOHLEHTPAIMU a30Ta ¥ Bojopoaa B cucreme: Ny ) + 3H, ) @ 2NH;3(y) Obuin
[N2] = 2 momnw/n, [Hz]= 8 Monbp/i1. K MoMeHTy HacTyruieHHs paBHOBecHs mpopearupoBaio 10%
MCXOJIHOTO KOJIMYeCTBa a30Ta. Bo CKOIBKO pa3 M3MEHHTCS JaBICHHE TOCIIE MPUX0Ja PEaKkIiu K
pasHoBecuto. T = 5000C.

5. CoctaBbTe cxeMy u paccuutaiite DJIC TaJlbBAHUYECKOTO DJIEMEHTA, B KOTOPOM OBI
npotekana peakius: Cd + Cu* = Cd* + Cu, ecn KOHIIEHTpaIMs HOHOB B pactBope: [Cd“ '] = 0,1
Mosts/n 1 [Cu?*] = 0,01 mMoms/n

S9K3AMEHAIIMOHHBIA BUJET N14

1. CBsi3p cTrangapTHOM SHepruu ['mb0ca peakiuu ¢ KOHCTaHTOW paBHOBecHs. CBA3b MEKIY
K, 1 K¢ 3aBUCMMOCTb KOHCTaHTBI CKOPOCTH PEAKIIMM B 3aBUCUMOCTH OT TEMIIEPATYPBHI.

2. 3akonbl Paynsa. D0ymuockonuss u kpuockonus. OcMOC M OCMOTHYECKOE JIaBJICHHUE.
CwiibHbIe U ci1a0ble A7eKTpoUThl. CTeTeHb TUCCOIMAIMU U KOHCTaHTa Jauccoruanuu. OT dero
3aBUCAT 3TU BEITUYUHBI?

3. Bo ckonbko pa3 pactBopumocts (Mosb/11) Fe(OH),, 6onbiie pactBopumoctr Fe(OH) 3,
ecn 1P =5-10"% TP ,=3,8-10°%,

4. KNO; + KMnO4 + KOH — KNO3; + K;MnO,4 + H;0. PaccraButh kK03 PUITUEHTHI,
yKa3aThb OKHUCJIHUTENIb U BOCCTAaHOBUTENb. lloiier M camMOmpoOM3BOJBHO PEaKIUs B MPSMOM
HarpaBjeHuU? OOOCHOBATh OTBET PACUECTOM.

5. DAeKTponu3 pacIuiaBoB U pacTBOPOB. B ueM 3akitoyaroTcsi 0COOCHHOCTH AJIEKTPOJIN3a B
BOJHBIX pacTBOpax? YTo Takoe BBIXOJ 10 TOKY U MEpEHANPsKEHUE peaKuu?
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9K3AMEHAIIMOHHBINA BUJET NI15

1. OOpatumble peakuuu. 3akoH AEHCTBUS MacC M KOHcTaHThl paBHoBecus Kc n K,
B3anMocBA3b 3THX BENUUYMH A8 roMoreHHsIX razoodpasusix 4HCly + Oy 2H2O0(y + 2Clyry n
KoHaeHcupoBaHHbIX cucteM CaCO3 = CaO + CO,.

2. I'maponus cosieid. CTeneHb U KOHCTaHTa TUAPOIn3a. PU3NYECKUI CMBICI 3TUX BEIUYMH?
Crynenuarsiii Tuaposn3 Ha npuMepe ZNCl, u NapgHPO,. Bausaue temnepatypsl Ha K. Kakumu
croco0aMu MOXHO MOJABUT TUAPOIH3?

3. Paccunrats KoHueHTpanmo nonos H™ OH “u pH 0,5 % pactBopa NH4OH

4. Ilonb3ysach TaOIUYHBIMU JTaHHBIMU, paccunTatb AH®29g peakiym

CO(F) + H,O =CO, ot H, o)

Onpenenutsb: a) AU peakunu; 6) CKOJBKO IPaMMOB M CKOJIBKO JIUTPOB CO BCTYNUIIO B
peakIuio, eciim Beiaeamiock 14,66 kJx tera (H.y.)?

5. CranpHas jgeranp ObUla TallbBaHWYECKH ONMHKOBaHA 3a 1 wac 40 MHHYT B BOJHOM
pactBope ZnSO,4 Macca nokpbiTus coctaBuia 7,84 r, B,= 72,2%. Uemy Oblia paBHa cuiia Toka?

S9K3AMEHAIIMOHHBINA BUJIET N16

1. AKTUBHBIE MOJIEKYJIbI U pacmpenesnenne MakcBemia. DHeprusi akTUBallUU, MEPEXOIHOE
COCTOSHUE W aKTHBUPOBAaHHBIM KOMILJIEKC Ha MpUMEpe OJHOCTaiauiiHOW peakuuu. Hapucoath
JMarpaMmy peakiifu.

2. CryneHyaTas AWCCOLMAIUS SJICKTPOIUTOB B pacTBopax. KoHCTaHTBI Iucconmanuu
KHCJIOT U ocHOBaHMM. OCHOBHBIE, KUCITBIE U cpefHue coiu. VX nucconumanus.

3. Omnpenenuts pactBopuMocTh AgyS, ecnu ero I[P = 6.10°°. Kak wu3meHuTCS
pacTBopuMOCTh Ag,S ecnu B pacTBop 106aButh 0,5 M K>S

4. Bpramcnuth KoHIEeHTparuo noHoB Bogopoaa 1 pH B 0,01 M NaOH u 0,01 M pacTtBope
NH,OH.

5. Paccunraiite DJIC snemenTa Pt/Co®* 0,01; Co?* 10 // Cr** 102, Cr ¥, 10°M/w/ Pt,
VYKaxxuTe peakliuy U HOJSIPHOCTh SJIEKTPOJIOB.

3K3AMEHAIIMOHHBINA BUJET N17

1. OKuCIUTENBPHO-BOCCTAHOBUTEINbHBIE peaklnu. Kputepuu, onpeaenstonye HanpaBieHUue
TUX peakiuid. Meroa momypeakiuil st moadopa Ko3(p(GUIMEHTOB YpaBHEHHM Ha TPHUMEPE
peaKkuuu:

Cu,S + HNO; (koHI) — CU(NOg)z + H,SO,4 + NO

2. OcoOeHHOCTH KMHETHKH TeTEPOTeHHBIX peakiuii. [ OMOTeHHBIN 1 reTepOTreHHbIN KaTallu3.
JlocToMHCTBA M HEOOCTaTKM TOMOTEHHOTO M TETEpPOreHHOro Kartainusa. UYTo HeoO0XoauMo
OPEINPUHITH, YTOOBl YBEIHUYUTH MPOU3BOJUTENLHOCTh PEAKTOpa MPH T€TEPOreHHOM KaTaause.
[Tpu4rHBI U3MEHEHUsT CKOPOCTH PEAKIMK MPY BBEICHUH KaTanu3aTopa. HapucoBaTs nuarpammbl
peakiuu. Bnusietr nu karanu3aTop Ha paBHOBECHE U TEIUIOBOH 3 ekt peakunn?

3. Onpenenure pH pactBopa, cogepxariero B 11 0,351 NH,OH.

4. IMna peakuuu 2CUus + 1/2050) = CuOsy AH®298 KOTOpOI cocraBisier -167,6 xJIx,
paccUMTaTh: a) CKOJIBKO JIUTPOB KUCIOPOJAA BCTYMIJIO B PEAKIINIO, €CIU BhAeIUiIoch 335,2 kJx
terta? 0) AU®,gg peakuuu (B udpax).

5. CKOJBKO TPaMMOB CEpHOM KHCIIOTBI O0Opa3yeTcsi OKOJIO HEPAaCTBOPUMOIO aHOJa TPH
anekTponuse BoaHoro pactBopa NapSO,, eciiu Ha 9TOM ke aHoJe BbiAenuiaock 1,12 m kucnopoaa
(H.y.). PaccunTaTh Maccy rasa, oOpazoBaBIIerocsi Ha KaTo/e.

SK3AMEHAIIMOHHBIN BUJET N18
1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHUE MACCHI, MOCTOSIHCTBA COCTaBa, SKBHUBAJICHTOB.
l'azoBeie  3akonbl. (Yucno  ABoraapo, ypaBHeHue MenpaeneeBa-Knanelipona, 3akoH
SKBUBAJICHTOB). OKBUBAJIECHTHI pPa3JIMYHBIX KJIACCOB BEIIECTB (OKCHUIBI, COJU, KHUCIOTHI,
OCHOBaHU).
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2.MexaHu3sM M CTaguiHOCTh peakuuid. MONEKYISIpPHOCTh JJIEMEHTAapHBIX CTaAud MU
SHEpreTHUYeckas auarpamMma MHOTroCTaauiHOW peakuuu. Jlumutupyromas craaus. [lopsmox
peakiuu.

3. 3akon I'ecca m ero cueactBus. TepMOXHMMHYECKHE YypaBHEHHsA. Pacuer TEmIoBbIX
a¢hekToB XuMHUECKUX peaknuid. [loka3aTh Ha MpUMepe peakIuh CHHTE3a aMMHAaKa.

4. s peakuu 2N,0 = 2 Ny +O; onpenenuts: 1) paBHOBECHBIE KOHIIGHTPAIIMU BEIIECTB,
eciu ucxomaHas [N2O] = 0,2 M, a k MoMeHTY paBHOBecusi ipopearuposaio 20 % 3akucu a3oTa;
Omnpenenuts K, u K.

5. Kak mporekaer KOppo3wsi XpOMHPOBAHHOTO CTalbHOTO H3JICIUS: a) B KUCIOH U 0)
HEUTpaJIbHOU cpejie IPU HAPYLIEHUU LEI0CTHOCTU MOKPHITUA? COCTaBbTE CXEMbl KOPPO3UOHHBIX
rajbBaHUYECKUX FJIEMEHTOB U 3aMUIIUTE YPaBHEHUS pEaAKIIUil.

9K3AMEHAIIMOHHBINA BUJIET NI19

1. Onpexenuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).

2. 3aKOH JEHCTBUS Macc. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT KOHIIEHTPAIUU
peareHToB W TeMIreparypbl. DHeprus aktuBanuu. [lopsnku peakuuu. KoHCTaHTBI CKOpOCTH H
paBHOBeECHS.

3. DHTpoOmUs. DHTPONUITHBIE AUArPaMMbI HHIMBUyaIbHBIX BemiecTB. Bo3pactanue (yObLIb)
SHTPOINUU B 3aBUCUMOCTH OT CTPOEHHUS BEIIECTB, NMpH (Pa30BbIX MEPEXoJax W B XUMUUYECKUX
peaKIusx.

4. Mana peakuus: CO + Cl, = COCl1,. Ucxonnsie koHuenTpauuu CO u xinopa passsl 0,5 u
0,2 M. Onpenennuts paBHOBECHBIC KOHIIEHTPALMH BCEX BEIICCTB B MOMEHT Bpemenu, Koraa [Cly]
=0,1 M. Paccuutarh KOHCTAaHTY pPaBHOBECHUS PEAKIUH.

5. OnpenenuTs TeMIEpaTypy, Bbllle KOTOPor Bo3MoxHa peakuus: 2H,S + 30, = 2 H,0 + 2
SO;. Bce BemectBa Ta3000pa3Hbl. Maer nmu peakmus CaMONPOU3BOJIBHO TPH CTaHIAPTHBIX
YCIOBUAX? DHTPOMUUHBIN WU SHTANBIIHUIHBIN (PaKTOp ONMpeAeNsieT MPOTeKaHHe PEaKIuu?

SK3AMEHAILMWMOHHBINA BUJET N20

1. BiusHue temmeparypbl Ha CKOpocTh xumuueckod peaxuuu. IIpasuno Baut-I'odda.
VYpaBHeHne AppeHuyca. DHEprusi aKTHBAIMM M TMPEAIKCIOHEHIUAIbHBI MHOXHUTEIh - HX
¢dusnueckuii cmpica. Kak MoxxHO caBuHyTh paBHOBecue peakiuu 2N,0 = 2 N, +O, B oOpaTHOM
HanpasiieHny, ecau AH,, <0.

2. BeruncnuTh KOHIIEHTpaluio HoHOB Boxopoaa u pH B 0,01 % pactBope NaOH.

3. Mnsa peakuuu 2N,0 = 2 Ny +O; onpenenuth: 1) paBHOBECHbIE KOHIICHTPAIIMH BEIIECTB,
ecmu ucxoanas [N2O]=0,2 M, a x MomeHTy paBHOBecHs mpopearupoBaio 20 % 3akucu a3oTa;
Ompenennts K 1 K. 2) Bo cKonpko pa3 U3MEHHMTCA JIaBJIEHUE NIPH PABHOBECHHU IO CPAaBHEHHIO C
HCXOJIHBIM COCTOSIHAEM?

4. SnCl; + K;Cr,07 + HClI — SnCl, + CrCl; + KCI + H,0. PaccraButh KO3 GHUIIMEHTHI,
yKa3aTh OKHUCIIUTEIh W BOCCTAHOBUTENb. [IOWIET M CaMONPOW3BOJIBHO PEaKIUs B TPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

5. Jlnst ragsBaHudeckoro siementa Fe| Fe*? (0,001monn/1) || AgT(0,1mous/n) |Ag ykasars
MOJIIPHOCTH AJIEKTPOIOB U HAIpPaBJICHUE TBUKCHHS DJIEKTPOHOB BO BHEIIHEW menu. Paccunrarhb
OJIC.

3K3AMEHAIIMOHHBINA BUJET N21
1. OKHUCTUTENbHO-BOCCTAHOBUTENbHBIE W OOMeHHble  peaknuu.  Kputepuu,
OTIpENIETIIONINE HaNpaBICHUE ASTUX peaknuid. PaccraButh kod(DuIMEeHTH W MOKa3aTh Ha
MpUMepe peakiuu:
Al + KMnQO4 + H,SO,— A|2(804)3 + MnSQO, + K,SO,4 + H,O
MOWM/IET JIM JaHHAS PEaKIusl caMonpou3BoibHO? OTBET 000CHOBATH PACYETOM.
2. Paccuurats TermnoBoit 3 ekt mporecta 1 paBHOBECHYIO TEMIIEPATYPY IS PEAKITUHN:
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AlCs 1+ 602 = 2Al,03 () + 3CO,. Kakoe k01-Bo Teruia BEIAETUTHCS IpH 00pa3zoBanuu 10
CO..

3. Haiitu pH u xonuentparuto ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em’

4. TepmoauHamuueckass cucrema. Buabl cucreM. BHyTpeHHssT SHeprus, SHTalbIHS,
sHTpomusl U >Heprusi [ mb6ca cucrembl. X Qu3nuecKkuil cMbICI, B3aUMOCBS3b U MPAKTHUECKOE
MPUMEHEHUE ITUX BEJIUYUH.

5. IlpuunHBl BOZHUKHOBEHUS TabBaHOMAP MpU KOppo3uu. CrocoOb! 3alUThl METAIOB OT
KOPpO3UH.

9K3AMEHAIIMOHHBINA BUJET N22

1. 'oMoreHHbI U reTeporeHHbI Katanu3. BiausHue karanusatopa Ha Oapbep HpsIMON U
oOpatHOM xumuueckod peakuuu. Kartanmu3 u xumuueckoe paBHOBecue. JlocToMHCTBA H
HEJOCTAaTKH TOMOTEHHOTO U TE€TEPOTeHHOr0 KaTau3a.

2. Paccuurars pH u crenens quccormanuu 0,1% pactBopa NH,OH, K, = 1,8-10 >

3. T'ereporeHHOe paBHOBECHE OCAOK - HACHIINICHHBI PacTBOP TPYAHO PACTBOPHMOIO
anekTponuta. Paccunrarts [1P Hackimennoro pactsopa Al(OH)s ecniu konnenTpauust nonos OH™ B
HEM paBHa 107 m/n. Kak moxHO CABUHYTh PAaBHOBECHE B ATOM cCllyyae B MpPSIMOM U OOpaTHOM
HarnpaBJIeHUAX ?

4. AH°39g peakimu Cd() + 1/205) = CdOgy) coctaBuser - 256,43 x/x. Onpenenuts: a)
AUP°y9g peakiuu B 1udpax; 0) ckonbko mojei Cd HeoOX0auMO B3sATh, YTOOBI BBIAEIHIOCH 628
kJ>x Tera?

5. CocraBbTe cxemy u paccuutaiite DJIC raJbBaHUYECKOTO 3JIEMEHTa, B KOTOPOM ObI
nporexana peaxums: Ni + Ag*= Ni®* + Ag, eciu koHnenTparms nosoB B pactsope: [Ni*] = 0,01
moub/n1 1 [AgT] = 0,1 Mons/n

9K3AMEHAIIMOHHBIA BUJET N 23

1. KoHcranTta ckopocTH. DHeprus akTHUBaLMU TMpoliecca. AKTUBUPOBAHHBIN KOMILJIEKC.
AKTHBHBIE MOJIEKYJIBI (pacnpenenenne Makcpesuia). DHeprusi akTUBAlLUH, IEPEX0JHOE COCTOSHUE
Y aKTMBUPOBAHHBIM KOMIUIEKC Ha IIpUMEpE OJHOCTAAMWHOW peaknuu. HapucoBare nuarpammy
peakuuu. BinsHue TemnepaTypsl Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

2. CKOJIBKO TeIia BhIIEIUTCS ITPU 00pa3oBaHuu | KI KpEMHHUS 110 peaKIUU

Sio, + 2Mg (t8) = ZMQO(TB)+ Si(TB)

Haiitn paBHOBECHYIO TeMIepaTypy JaHHOM peaKkuu.

3. PaccraBuTh K03 (GUIMEHTHI U TOKA3aTh HAa IPUMEpe peaKkIiuu

Fe,03 + KNO3 + KOH— K,FeO,4 + KNO;3 + H,0

OTBeTuTh Ha BONpOC, NMOWIET 1M JaHHAs peakuus camolpou3BosibHO? OTBeT 000CHOBAThH
pacueTom.

4. Onpenenutsb AaBleHUE B cocyne o0beMoM 14 11 ra30Boit cMecu mpu 20°C, cocrosimeit u3
18 r xyopa u 12 r a3ora.

5. 3amumwure ypaBHEHHUS OIIEKTPOAHBIX MPOIECCOB M TOKOOOpasyroledl peakuuw,
paccunTaiite DJIC ransBanmdeckoro snementa: Cu | Cu®* (0,01momns/1) || Ag(0,1 moms/n) | Ag

S9K3AMEHAIIMOHHBIA BUJET N24

1. Teopust snektponuTudeckor aucconuanuu. CrnocoObl BBIPAKEHUS KOHIICHTPAIIHM.
CwibHble W cnabbie dnekTposuThl. CTeneHb W KOHCTaHTa gucconmanuu. Haittw pH u
KOHIeHTpaInuio ruapokcua-uona 6 % CH3COOH (p = 1,1 F/CM3)

2. Tepmommnamnueckass cucreMa. Buabl cucrem. CocrosiHue cucTeMmbl. BHyTpeHHss
SHEPTHUsl U SHTAIBIUA cucTeMbl. DU3NYECKU CMBICH 3TUX BETMYUH U B3aUMOCBSI3b MEK/y HUMH.

3. IIpu kakux ycnoBusx Hano BecTd peakuuro N ) + 3Hy ) < 2 NH;3 (), AH0298= -92,3
kJ>K, 4TOOBI MOJYyYNTh MaKCUMAaJbHBIN BbIXOJ amMMuaka? Kak OOBSICHHTBH, YTO Ha TMPAKTHKE
CHHTE3 aMMHAaKa BeyT IPH BHICOKHX JABICHUAX U Temmeparype (400-500°C)?

4. Boruncnuts pH 0,1% pactBopa Ca(OH), ecnu ero [1P = 5,5.10°.
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5. PadbmHMpOBaHNE METAIITIOB U MOJIy4eHUE AMFOMUHUS. OMUIIUTE MPOIIECCHI, MTPOTEKAIOIINE
MIPU DJIEKTPOXUMHUYECKOM criocobe monyueHuss Al. Iloyemy AlHenb3ss MOdyduTh U3 BOIHBIX
pacTBOpoB?

SK3AMEHAIIMOHHBINA BUJET N25

1. CranpgapTHble SHTANBIIMKU OOpPAa30BaHUSI MPOCTBHIX M CJOXKHBIX BEIIECTB. DHTPOIMHUSA U
TEPMOJMHAMHUYECKAs BEPOSITHOCTh. He MpoBO/Is pacyeToB yKa3aTh B KaKMX PEAKIUIX, SHTPOIHUS
BO3PAcTaeT, a B KAKUX YMEHbIIIaeTcs?

PC|5(r) pd PC|3(F) + C|2(F); C(Fp) + 2H2(r) 2 CH4(F); CO(F) + Hzo(r) 2 Hz(r) + COQ(F)
OTBeThI 000CHOBATS.

2. T'ereporeHHOe paBHOBECHE OCAJIOK - HACHIIICHHBIM pacTBOp. Hanucars Beipaxkenue [1P
s Cr(OH)3 1 paccunTath pacTBOPUMOCTD 3TOTO COCIUHEHHS B M/JT M I/J1. Y CIIOBHSI OCAXKICHUS U
pacTBOPEHUS OCATKOB.

3. BHyTpeHHsIsI 2HEPTHS M SHTAIBINS cUCTEMBI. [IpakTHdeckoe MpUMEHEHUE ITHX BEITUYHH.
[TepBbiii 3aK0H TepMoaUHAMUKU. DHTanbIus. TernoBbie 3QdexTsl peakuuii QV u Qp. SuAo - u
9K30TEPMHUCCKUC PEAKIIHH.

4. IIpu xakoM oO0I1IeM JaBICHUH JOJKHA HAXOUTHCSI pABHOBECHAS CHCTEMa

PC|5 o= PC|3(F) + Clz(r),
uto0bI napuuansaoe aasinenue PCls mpu 250°C 6b110 paBHO laTm. K,=1,78.

5. Ipu snexrponm3e BomHbIX pactBopoB M@SO, m CuSO,; B aBYX mOCIEAOBATEIHHO
COCIMHEHHBIX DJIJIEKTPOJIM3Eepax Ha KaroAe OAHOro W3 HUX Bbyiemwioch 0,2 T Bomopoja.
Paccuntare Maccel BemiecTB, 00pa30oBaBIIMXCS HA BCEX JPYrUX JJICKTpoAax (aHOABI HE
pacTBOpUMBbIE) MpH BbIxoje 1o Toky 100%?

39K3AMEHAIIMOHHBIA BUJIET N26

1. I'maponus coneit. CteneHp U KoHcTaHTa ruaponusa. CryneHyaTsiii ruaponus. BrnusHue
TEMIEPATyphl, pa30aBieHNs] U OJTHOMMEHHBIX HOHOB Ha rujponus coineil. Koncranra rugpomnusa.
pH cpens! npu ruaponuse coneil. CABUT paBHOBECHUS TPU THAPOTTH3E.

2. Onpenemnts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10™).

3. Peakuus okucinenus ammuaka nporekaet 1o ypaBHeHuto 4 NHz ) + 30,1y =2 No () + 6
H2Ox). O6pa3oBanue 4,48 1 a30Ta mpH H.y. CONpoBOXKIaeTcs BblaeneHueM 153,3 xJlx Tema.
Paccuutate AH®29s 1 paBHOBECHYIO Temreparypy AaHHOW peakiuu. CKOJBKO TerJia BbIIEIUTCS
npu OKHcIeHnu | T ammuaka?

4. Ucxonuble KoHIEHTpauu BemecTB B peakiuu  CO(y + HoOry @ Hyry + COypy ObLin:
[CO] = 0,05 momw/it; [H20] = 0,06 moas/i; [Hz] = 0,2 mons/m; [CO,] = 0,4 monb/n. Beraucnure
KOHIEHTPAllUU BCEX YYacCTBYIOIIMX B PEAKIMHM BEIIECTB MOCJIE TOro, Kak npopearuponaio 60%
H,0. HaiiTu KoHCTaHTYy paBHOBECHs PEaKILIUU.

5. PaccuuTaTh 37€KTpOAHBIE NOTEHIMAIBI MEIHOIO Cu|Cu2+ (0,01 ™m/m) U HHKEIEBOTO
Ni|Ni2+ (0,01 ™m/m) snextponoB. CocTaBUTh rajJbBaHMYECKUH 3meMeHT. HamucaTh peakuuu Ha
karojie u anoze. Paccunrars DJ1C 3nemMeHTa.

DK3AMEHAIIUMOHHBINA BUJIET N27

1. Tomorennsli kaTanu3. BnusHue kaTanmuzaTopa Ha Oapbep mnpsiMod u oOpaTHON
XuMu4yeckon peakiuu. Katanmm3 u Xxumudeckoe paBHOBecHe. J[OCTOMHCTBA M HEOOCTATKH
TOMOTE€HHOI'O ¥ T€TEPOr€HHOI0 KaTaau3a.

2. I'mppomu3 conerd. CreneHp M KOHCTaHTa ruaponu3a. CTyneHdarsii ruaponus. Biousaue
TeMIIepaTypsbl, pa30aBiIeHNUs U OJHOUMEHHBIX HOHOB Ha TUAPOIIU3 COJIEH.

3. Haittu pH u koHnenTpanuio rugpokcua-unona 6 % CH3COOH, p = 1,1 r/em®

4. OnpenenuTh TEMIIEPATYPY, BBILLIE WA HUKE KOTOPOH BO3MOYKHA PEaKILIH:

2H,S + 30, =2 H,0 + 2 SO.,.

Bce BemecTBa razoo6pa3Hsl. SIBisieTcst peakius 3K30- WIM 3HJ0TEPMUIECKOM?
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5. CocraBbTe CXEMy 3JIEKTPOJU3a AUXJOpUIA OJIOBA HAa MEAHBIX 3JekTpoaax. Kakoe
KOJIMYECTBO OJIOBA BBIJICIUTCS Ha Kartone, eciu Tok 0,25 A mpomyckaTh B TeueHwe 10 MHUHYT.
PaccunTaiite 3eKTpOXUMUYECKUI SKBUBaJICHT ojioBa B I/A-4. BT = 100%.

9K3AMEHAIIMOHHBINA BUJET N28

1. DHTponus U ee posib B XUMHUYECKUX peakiusax. OT Kakux (akTOpoB 3aBUCUT SHTPOIHUS U
SHTPOIHUIHAS TUarpaMma BOJIbI U jKelie3a.

2. Kak mnporekaeT KOppo3us XpPOMHPOBAHHOIO CTAJbHOTO U3JENHs C HapyUICHHBIM
MOKPBITUEM B KUCJION U B HEUTPAJIbHOU cpenax? 3anuIInTe KOPPO3UOHHBIE ITPOLIECCHI.

3. Xumuyeckoe paBHOBecHe. KOHCTaHTBI CKOPOCTH W XHMHUYECKOTO PpABHOBECHS H
3aBUCHMOCTb UX OT TEMIIEpATyphl U BUAa peakuuu. PaBHoBecue B rereporeHHoi cucreMe Crpagur)
+ COyr) = 2 CO(y yCTaHOBWIIOCH IIPH CIEAYIONIMX KOHLEHTPALMAX PEarupyrolMX BEILECTB
(monb/m): [CO2] = 0,6, [CO] = 0,4. Beraucnaurh ucxoanyro konneHtpanuro CO,. 3anucartb
MaTemaruueckoe Beipaxkenue Kp u onpenenuts cosnanarot jau Kp u Ke yncnenso.

4. Jlna nomyuyeHust 1 M° xyopa (H.y.) anektponu3oM BogHoro pactBopa NaCl yepes
anekTponuzep Obut0 mpomyiieHo 2500A +yac anekTpudectBa. COCTaBUTH CXEMY JIIEKTPOIU3a U
paccuuTaTh BBIXOJ IO TOKY XJIOpA.

5. Onpenenure pH pactBopa, cogepxamiero B 11 0,351 NH,OH.

3K3AMEHAIMOHHBINA BHUJET N29

1. Dnektponu3 BOOHBIX PAacTBOpOB. 3akoHbl Papajes. 3anucaTh peakUU 3JIEKTPOJIU3a
FeCl, Ha MHEPTHBIX AIIEKTPO/IaX U BBIYMCIUTH MAcCy BELIECTBA, MOJYYCHHOTO Ha KaToje U 00beM
ra3a, BbUICJIUBLIETOCSI Ha aHOJAE, IPHU 3JIEKTPOJIU3E PACTBOPOB 3SJIEKTPOIUTOB, €CIH BpeEMs
snektposnza 30 muHyT, a cuna Toka [=2A, ecnu Bbixox no Toky Bt=100%. Kakue BemectBa
OyAyT BBLACTIATHCS Ha JIEKTPOJIaX MPU 3aMeHe WHEPTHOTO aHoza Ha Fe?

2. Kpurepuu camMOnpoH3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKIMHA. DHTAIbIMUUHBIA U
SHTPONUMHBIN (DAKTOPBl XUMHUECKUX peakuui. OnpeneanuTb BO3MOKHOCTh CaMOIIPOU3BOJIBHOTO
IIPOTEKAaHUsl PEaKLUU NPHU CTaHIAPTHBIX YCIOBHUSAX. YKaKNUTE 3HAK AS° xp. OTBET 00OCHYHTE Ha
npumepe peakuu: PbOy + COry = P + COxy.

3. DHepreTuyeckre auarpaMMbl XUMHUYECKUX PEaKIMHA. DHEeprusi akTUBallMU. YpaBHEHUE
Appennyca. IlpaBuno Bant-T'odpda. Kak wnsmeHHTCS CKOpOCTH peaklUU IpU HNOHUKEHUU
temneparypsl Ha 50C, eciu TemnepatrypHblid koagduuuent y = 3,07

4. IlepBblil 3aKOH TEPMOAMHAMUKU. BHYTpeHHSs SHEPrus U SHTANbNUS;, GUINUECKUI CMBICTT
Y CBSI3b MEXAY 3TUMHU BEJTMUYNHAMU.

5. OCHOBHBIE 3aKOHBI XMMHMH (COXpPAaHEHHME MACChl, IIOCTOSIHCTBA COCTaBa, 3KBHUBAJIECHTOB.
['a3oBele 3akoHbl (ABoraapo, MenneneeBa-Knamneiipona...). IlapuuanbHbele naBieHHs Ta3o0B.
3akoH HKBHUBaJEHTOB. OCHOBHbBIE MOHATHS XHMHMH (aTOM, XUMHUYECKUHA O3JIEMEHT, H30TOIIbI,
MOJIeKYJia, NOH, CBOOOIHBIN pajivKaj, MOJIb U SKBUBAIEHT). XuUMuieckas popmyina. AGCOTIOTHBIE
Y OTHOCHTEIIbHBIE MAacChl aTOMOB. ATOMHasi euHHUIA Macchl. Yucino ABoraapo. OTHOCUTENbHAS
MoJIeKyJsipHas macca. Mousb. MossipHast Macca. DKBUBAJIEHThI pa3jIMYHbIX KJIACCOB BEILECTB.

DK3AMEHAIIMOHHBINA BUJIET N30

1. DHepreTuyeckre AUarpaMMbl XUMHUYECKHX peaklUUi. DHeprus akTUBAILMH. YpaBHEHHE
Appennyca. IlpaBuno Baut-I'odpda. Kak wusmeHurcs ckopocTb peaklud IpU MOHUKEHUH
Temneparypsl Ha 40 oC, ecom TeMIeparypHblii koopduuuent vy = 2,5?

2. Hanumure ypaBHEHHsS 3JEKTPOAHBIX MPOLECCOB, TOJSPHOCTh 3JEKTPOJAOB U
TOKOOOpa3ytoliei peakiuu, paccuntaiire IJIC anemenra: Fel Fe?*(1moub/n) | Ag® (0,01 Momb/n) |
Ag

3. Onpenenutb BO3MOXKHOCTh CAMOIIPOU3BOJIBHOrO MpoTekanus peakuuu PbOy) + CO(y =
Pbw + COyy mpm craHmapTHEIX ycnoBusx. Ompenenure TEIIoBoH 3(dexT 3Toi peaxmun.
Viaxure 3HaK AS° xp. OTBETBI 0OOCHYHTE.
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4. B xakom uHTepBasie pH HUKeNIb U LMHK OyIyT KOPPOAUPOBATH B YCIOBHUSX BOJIOPOIHON
JEenoJsIpu3anuu?
5. Paccuurats pH B Haceimennom pactsope Co(OH),; TIP = 410

IlepeyeHb BONIPOCOB U 3aIaHUi J1JIS1 IOATOTOBKH K IK3aMeHY
(OIIK-1: MOIIK-1.1, UOIIK- 1.2. UOIIK-1.3: OIIK-2: UOIIK-2.4):

1.  OcHoBHbIE 3aKOHBl XHMHUU (COXpAaHEHHE MacCChl, IIOCTOSHCTBA COCTaBa,
SKBUBAJIECHTOB. ['a30Bbie 3aK0oHbI (ABoraapo, Menneneesa-Kiamneiipona). [lapunansubsie gaBieHus
ra3oB. 3aKOH SKBHBaJIEHTOB. OCHOBHbIE MOHATUS XUMHUU (aTOM, XUMHUUECKUN 3JIEMEHT, U30TOIIbI,
MOJIEKYJIa, MOH, CBOOOHBIN pajiKajl, MOJIb U SIKBUBAJICHT).

Xumuyeckass Qopmyna. AOCOTIOTHbIE UM OTHOCHTEIbHBIE MAacChl aToMOB. ATOMHas
eauHuna Maccel. Yueno ABorajapo. OTHocutenbHas MojeKyisipHas macca. Moabs. MonsipHas
Macca. DKBUBAJICHTHI PA3JIMYHbBIX KIACCOB BEIIECTB.

2. Tepmonmnamuueckast cucrema. Bumbl cucrem. CocrostHHE cUCTeMBl. BHyTpeHHss
SHEpPrusi W SHTANbNUS cucTeMbl. lIpakThueckoe npuMeHeHue 3TUX BenuduH. [lepBblil 3aKkoH
TepMoIMHAMHUKH. DHTabnus. Temtossie 3¢ dexrsr peakuii QV u Qp. DHIO - U HIK30TepMUUECKUE
peakiuu.

Crangaptueie  ycioBus. CrangapTHele  cocTosiHMS.  CTaHgapTHbIE — DHTAJBIUU
00pa30BaHMs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPONUS U TEPMOJUHAMUYECKAS BEPOSITHOCTb.

3akon l'ecca m ero cnexctBus. Tepmoxumuueckue ypaBHEHHs. Pacuer TemnoBbIX
3¢ (}exToB XUMHYECKMX peakuuil. OHTpomnusa. BTopoil 3akoH TepMOIWHAMUKU. Y CIOBUE
CaMOIIPOM3BOJIBHOTO  IIPOTEKaHUs IMPOLECCOB M  TEPMOJMHAMMYECKOE  PABHOBECHUE B
U30JIMPOBAaHHON cucteMe. OHeprusi [ubbca. VYcnoBus caMONpOU3BOJIBHOTO MPOTEKAHUS
IIPOLIECCOB U PABHOBECHUSI B 3aKpbIThIX cucTeMax. Da3oBble paBHOBECHsS. ODHEpPreTUyYecKas
auarpaMma peakiuu. TpeTuit 3akOH TEpMOJMHAMUKU. AOCONIOTHAs SHTPONMS MPOCTBIX U
CIIOKHBIX BEUIECTB. OHTPONUIHBIE JUarpaMMbl HMHAWBHUYaJbHBIX BellecTB. Bo3pacrtanue
(yObUIB) SHTPONMU B 3aBHCHUMOCTH OT CTPOEHHUS BEIIECTB, Npu (Da30BBIX Mepexofax U B
XUMUYECKUX peakuusx. CBsi3b DHEPrUU aKTUBAIMU C TeruioBbIM 3 dexTtom. OOpaTumbie U
HEoOpaTHMBbIE MPOLECCHl. Y CIOBUS U3MEHEHHUs HalpaBJIeHUs] OOpAaTUMbIX XMMHUYECKHX pEaKIuil.
OHTaJIbNUMHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temneparypa wuHBepcuM peakuuu. CBs3b
CTaHJapTHOU »Hepruu I'm60ca peakuu ¢ ee KOHCTAHTON paBHOBECHUS. 3aBUCUMOCTb KOHCTAHTHI
paBHOBecus OT TemriepaTypsl. CtannapTHas cBoOoaHas sHeprus [ m60ca oOpa3zoBaHus BEIISCTB U
pacyeTsl cTaHAApPTHBIX dHepruil ['md0ca XMMHUYECKUX peaKIuii.

3. Kunernka xummuecknx peakuuii. CpemHss W MTHOBEHHAash CKOPOCTh pEaKIUH.
CKOpOCTb TETEpOTeHHBIX peakUuid. 3aKOH JEHCTBUSA MacC. 3aBHCHUMOCTb CKOPOCTH OT
KOHIleHTpauun peareHToB. llopsiaku peakiuu. KoHcTraHTa CKOpOCTH. OHEpPrusi aKTUBAIUU
nporecca. AKTUBUPOBAHHBIM KOMILJIEKC. AKTHBHBIE MOJEKYJbl (pacmpeneneHue MakcBesa).
OHeprusi aKkTUBALMM, NEPEXOJHOE COCTOSHHE W AKTHUBUPOBAHHBIA KOMIUIEKC HAa IpUMEpPE
OJIHOCTAIMHHON peakuuu. BiusHue TeMieparypbl Ha CKOpPOCTh XuMU4eckol peakuuu. [IpaBuio
Bant-T'opda. VYpaBuenwe AppeHumyca. DHeEprus akKTUBAIUU W  NPEIIKCTIOHCHIIMATBHBIN
MHOXKUTENbh - UX (U3MYECKUH CMBICT. |'OMOTeHHBIH W TeTepOTreHHBINM Karanu3. [ OMOTreHHBI
karanu3. BiusHue katanuzaropa Ha 6apbep npsiMoil 1 0OpaTHON xuMudeckoi peakuuu. Kartanus
U XMMHMUYECKOE paBHOBecHE. J[OCTOMHCTBA M HENOCTATKM 3TOrO BUJA KaTaun3a. ['eTeporeHHsIi
KaTalu3 u ero ocoOeHHOCTH. [IpoMeXyTOuHblE COEIMHEHHS B TETEPOIC€HHOM KaTajus3e.
JlocToMHCTBa M HEAOCTATKU TETEPOTeHHOr0 Kartanu3a. BnusHue karanmsaropa Ha E. 1 ckopocTn
npsaMoil u oOpatHoW peakiuil. [IpuHIMN MOABMXKHOTO (IUHAMHUYECKOro) pasBHoBecus Jle-
Hlarense. OOpatumble peaknuu. 3aKOH JIeHCTBUS Macc M KOHcTaHThl paBHOBecus Ke u K, . Mx
COOTHOIIIEHUE JIi TOMOTEHHBIX Ta3000pa3HbIX M KOHACHCHPOBAaHHBIX CHCTEM. MeXaHu3M U
CTaIUHHOCTh peakiuii. MoJIeKyIsIpHOCTD (TIOPSAIOK) JIEMEHTAPHBIX CTaaui U auarpaMmbl Eakt-
IyTh MHOTOCTaJAUHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPruit
aKTHBAIlMM TIPIMOM M OOpaTHOM XWUMHUYECKOW pEaKIMH COOTBETCTBEHHO C KOHCTAHTOMU
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paBHOBECHsI M TEIUIOBBIM 3(PdekToM peakuuu. OCOOEHHOCTH T'eTEPOre€HHOTO PaBHOBECHUS H
MaTeMaTHYECKOM 3aIIMCH KOHCTAHT PaBHOBECHUS T€TEPOreHHbIX XMMUYECKUX PEaKIHii.

4. Teopust anekTponuTudeckord aucconranuu AppeHuyca. CrTeneHb M KOHCTAaHTa
aucconuanuu. Bunel konuentpanuii. Pacuer crenenu nucconuanuu u pH pactBopoB Ha npumepe
c1abbIX KUCIOT U OCHOBaHuM. J{uccounanus snekrponntoB. MlonHoe npousBenenue Boabl. llkana
KUCIOTHOCTH. HelTpanbHble, KUCIbIe U 11en04Hble pacTBOphl U X pH. CrocoObl MoJKUCIEHUS U
oI/ IaYBaHUS BOJIHBIX pacTBOpPOB. CriocoOsr BBIPAYKEHUS KOHLEHTpaLui
(mpogemonctpupoBaTh Ha mnpumepe H>SO;). CrynenHyartas aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI fucconannuy KUciaoT ¥ OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akoHbl Payna. D0ymnuockonust M Kpuockonus. OCMOC U OCMOTHYECKOE JaBIICHHE.
I'uaponus coneit. I'uaponus coneid. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temmeparypsl, pa30aBieHus U OJHOMMEHHBIX MOHOB Ha rujposu3 coieil. Koncranrta
ruapoauza. pH cpenpl npu rugponuse coneil. CIBUT paBHOBECHS IPU FHAPOIIU3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBILIEHHBIM pacTBOp TPYAHO PAaCTBOPUMOIO
AJIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJISIPHBIX MOJEKYJ. JBrxkyias
cuiia npouecca pactBopenus. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

[IP. YcnoBus ocaxacHus U paCTBOPEHHMsI dIEKTPOJIUTOB. HackleHHbIe, IEPECHIIEHHbIE
U HEHaCbIIllEHHbIE pacTBOpbI cojeil. KomiuiekcHble coeauHeHus. Juccouumanus KOMIUICKCHBIX
COCIMHEHU.

5. JIBOWHOM 31EeKTPUYECKH CIIOM M MEXaHM3Mbl BOSHUKHOBEHMsI CKauKa MOTEHIIMANa Ha
TpaHUIle pasfena 3JIeKTpoj/pacTBop. Bomopomusiii smekrpon. CraHmapTHBIE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE MOTEHIMAIbl. BUABI 3JEKTPOIOB M UX OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHIMAJBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JIEKTPOJHBIX NOTeHIManoB noiypeakuuidl. dopmyna HepHcra. KoHLIEHTpalMOHHBIA 37€MEHT.
Cesazp OJIC ¢ usmeHeHueM »sHepruu [mb60ca M KOHCTaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKkUMi. ['aJbBaHMUECKHE DJIEMEHTHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIHM3a
@apanes. Yucno dapanest. Beixox no Toky. OTOOp BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakUuid Ha
OCHOBE 3HaYEHMI UX JIEKTPOJIHBIX NOTeHIUANOB. [lepeHanpsskeHne. DNEKTpOIN3 C HHEPTHBIMU U
pacTBopuMbIMH aHOAaMH. (OO6ocHOBaHHME BBIOOpA 3JIEKTPOJHBIX MOJypeaklUUid Ha OCHOBE HX
AJIEKTPOJIHBIX TOTEHLUAJIOB.

6.. Bumer kopposun. Koppo3usi ¢ BOJOPOAHOH W KHUCIOPOJTHOW JETOJSPH3AIHCH.
Huarpammsl Ilypbe M HuX HCNOJNB30BaHME, NPUMEHHUTEIBHO K KOPPO3MOHHBIM MpOIECCaM.
CniocoObl 3aIIUThl METAJIOB OT KOPPO3UU
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