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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 oOLIE M HEOPraHMYEeCKOW XUMHUHM 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 IKCIIEPUMEHTAIBLHON 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 CHIEUANIbHBIX JUCLMIUINH, a TAKXKE JJIs peLIeHUs NPOPECCUOHANbHBIX 3a/1a4;

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

- TOTOBHOCTb CTYACHTOB K OPTaHU3ALMHA CAMOCTOSITEILHON AESITEIBHOCTH I PELLCHUS
MIOCTaBJIEHHBIX 33a4 U padOThI 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. YyeOHasi aucuumiimHa «O0mas M HeOpraHu4Yeckas XMMHA» BKJOYeHAa B
00s3aTeNbHBIN MepeueHb AMCLUUILUIMH 005S3aTelbHON YacTh 00pa3oBaTENIbHOM NMporpamMmbsl BHE
3aBUCHUMOCTH OT €€ HampaBieHHOCTH (nmpodwist). JucnuminHa peannsyeTcsi B COOTBETCTBUU C
tpeboBanusimu ®PI'OC, OI1 BO u VII, no AaHHOMY HaIlpaBIeHHIO MOATOTOBKH.

JlucuuIuinHa OCHOBBIBAeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHU CTYACHTAaMH IIpH
U3y4eHUH XUMHH, (PU3MKU U MAaTEeMaTHKHU B Kypce cpefHel MKoJbl. [ yCBOeHUs AMCHUIUINHBI
CTYAEHT JOJDKEH BJIAJIETh XMMUYECKOH TEPMUHOJIOTHEN; TOHUMATh CMBICIT XUMUYECKUX (OopMyIT
U CHMBOJIOB, HHIEKCOB U KOIP(PUIMEHTOB B XMMHUYECKUX YPAaBHEHUSAX pEaKUUW; UMETh
IPEJICTaBICHUsT 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHHH; MOHMMATh pa3inyuue
MEXIYy XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMH;, HMETh MpEACTaBlieHue 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

HucuuruimHa «OOmmas ¥ HeopraHuveckas XUMUS SIBISETCS OCHOBOIIOJIAralomei s
U3y4eHHs psijia OOIEHAYYHbIX M CHEeIMaTbHbIX JAUCIHIUINH, CBSI3aHHBIX ¢ XUMHel. [Ipumepamu
TaKUX JUCLUUIUIMH SBISIOTCS: «AHAJIUTHYECKAs XUMUS», T1€ UCHOJIb3YIOTCS YMEHUS U HABBIKH,
NOJyYeHHbIE CTYJEHTAaMHM TpU H3Y4YEeHUM OOIIed XUMHM, peIIeHUs pacyeTHBIX 3ajad,
YpaBHUBAHMSI  OKHCIUTEbHO-BOCCTAHOBUTENBHBIX PEAKIHU METOAOM TMoJypeakuuid u
c(OpMUPOBAHHBIE KOMIETEHIIMM B OINpPEACNEHUH BO3MOXKHOCTH MPOTEKAHUS XHUMHYECKHX
nporueccoB. B kypce HeopraHM4eckoi XMMUU 3aKJIa/IbIBAIOTCSI OCHOBBI IOHUMAHUS CYIIHOCTH U
BBISIBJICHUSI IPUYMH MIPOTEKAHUS XMMHUECKUX MPOILIECCOB, UTO B lallbHEHIIEM UCIOIb3YeTCs IPU
U3Yy4EHUM CHELMANbHbBIX JUCLUIUIMH, TaKUX Kak «Dusnueckas xumus», «OO0mas xuMuyeckas
TexHosorus», «KommouaHas XUMHsS» W TpPU BBITOJHEHMH BBITYCKHON KBaNIM()UKAIIMOHHOM
paboTHI.

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



OCOOCHHOCTBIO JHCIMIUIMHBI SIBIISIETCS TPOBEACHUE JIa0OpaTOpHBIX paboT, dUTO
MO3BOJISIET MPUOOPECTH CTYJACHTaM YMEHUS paboTaTh ¢ XUMHUYECKHUMH peareHTaMu, MoCyI0i U
npuOopaMu, OCYIIECTBIATh XUMHUUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHbIC Hay4YHbIC
uccinenoBanus. B maGopaTopHble pabOThl BBEACHBI JJIEMEHTHI, IOBBIMIAIOIINE HHTEPEC
CTYACHTOB K HUM M HUX IIO3HaBaTelIbHYIO aKTUBHOCTh. B pabore "OmnpeneneHue TEmIOBOTO
s dexra peakuu" TEIIOEMKOCTh KaJIOPHMETPa OMpPEAEIIeTCs METOANYECKH Oosiee TPaMOTHO,
YeM 5TO ONHMCAaHO BO BCEX JIA0OPATOPHBIX MPAKTUKyMax, a B padore "CKOpPOCTh XUMHYECKOH
peakiuu’, TMOMHMO KadyeCTBEHHBIX 3aBHCUMOCTEH CKOPOCTH pEaKIMH OT KOHLEHTPALUH
peareHTOB ¥ TEMIIEPaTypbl, CTYAEHTBl pe3yibTaThl dSKCIEpPUMEHTa 00padaThIBAalOT
KOJIMYCCTBCHHO W BBIYUCIAIOT SHCPIrUI0 aKTUBAIIMU U KHHETHYCCKUH MOPAAOK pCaKIUU. I[J'ISI
MOBBIINICHHUS II03HABATSIILHONM aKTHBHOCTH CTYACHTOB U HpI/IO6peTCHI/I$I HMU TICPBHUYHBIX
HAaBbIKOB HAYYHOI'O HMCCJICIOBAHUSA, B OTH KIACCUYCCKUC Ha60paTOpHI>Ie pa6OTI)I BBCJICHBI
AJIEMEHTHl HAYYHOTO HCCIEIOBAHMSA, KAaK-TO: a) CAMOCTOSITENBHO IMOA00paTh pPEaKTHBBI IS
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 PeaKIMy, COPOBOKAAIOIIEICS HEOOBIYHBIM 3 (PEKTOM, U T.JI.

Pabouas nmporpamma qucuuiuiniel «OO011as 1 HEOpraHMYecKass XMMUs» Ui HHBAINUJOB U
Jia1 ¢ OIrpaHUYCHHBIMUA BO3MOXKXHOCTAMUA 310POBbA paBpa6aTBIBaCTC$I HHAUBUAYAJIBHO C YYCTOM
OCOOCHHOCTEH MCUXO(PH3UIECKOTO PA3BUTHS, WHIUBUAYATBHBIX BO3MOXXHOCTEH M COCTOSHUS
3/10pOBbs TAKUX O0yYarOIINXCS.

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

HaIlpaBJIeH Ha!

- (hopmupoBaHHUE IEMEHTOB Clieayronux komrneTeHuil B coorBercTBuu ¢ OIIOIT BO mo
HaTPaBIICHUIO TOATOTOBKH (crienmanbHocTh) 18.03.01 « XumMudeckass TEXHOIOTHSY:

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)

dusnueckas XUMHUs
(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
MPOIEyPE 3aIUTHI 1
3ammta BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemuix pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAmMAMU 0C80EHUA

Kox v nanmenoBanue

OueHo4YHbIE CPeICcTBA

Koa n
HHAUKATOpA <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpome:kyTOoOUHOM
KOMIICTCHIIMU 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
. OESEEEELIEHX . IeMeHMO8, coeounenull, B XMMHMYECKHUX PEaKIHIX; pabotam 110 Bomnpocs! mist
T£§HOJ‘IOFI/I‘I€CKI/IX sewecms u Mamepuaios - OTPENENSTh paszenam MMCEMEHHOIO
[poLeccax u HarnpaBJICHHOCTb 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 - IPOBOJIUTH - HABBIKAMH 6 y
BEILIECTBA, IPUPOJIE ) TEepMOANHAMUYECKHE UHTEpHpETau cobecenosanms Ha
> IIPUp TEPMOIUHAMUKHY, dK3aMeHe: OUIIeThI
o pacdeTsl, pacyeTsl 110 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, - IPOTHO3HUPOBATH
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 YCJIOBUS PCIICHNH pAaCYCTHBIX U
JUI IPOBEACHUSA OKCHEPUMEHTAIbHBIX
Ppa3jIM4YHbIX THUIIOB 3aga4
XUMHYCCKUX peakunﬁ;
TEPMOJJUHAMUYECKUE
XapaKTEepUCTUKU
XUMHYECKUX PEaKIi
BJIAJIETD: - KontponbHsbie
- METOJUKOH pacuera
YMETH: . eﬂ“ g) e BOTIPOCHI K
II TCUIINX (PU3HUKO- oTyeTaMm 110
HOIIK-1.3. Ucnonvsyem 3HATE: - IPUMEHATE N —
0 ) OJTyYCHHbBIC 3HAHUS U 11abopaTOpHBIM
nojy4enHble 3HaHusA Ojis - POJIb ¥ 3HAYCHHUE MPOIICCCOB C 6
HaBbIKW 1JId PCIICHUA pa OoTaM
pewenust 3a0a'~l METOJ0B XUMUHU B NPUMCHECHUEM
GeccuonanvHoll 00J1aCTH XUMHUYECKHUX TPAKTHHECKHX 3a1a1 110 CIIPaBOYHOMN - 3ananus K
npo o BCEM OCHOBHBIM TEMaM P ITUCbMEHHBIM
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 00J1aCTH XMMHYECKHX CIIpaBOYHBIMH JAaHHBIMH XUMHYECKUX 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 TPYA0EMKOCTH JUCIUIIMHBI 10 BUJIaM padoT Mo 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 PADOmM 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 288 288
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) (koHCcynbTanus, 3ammura)

TEKYIIHI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCIUIIIIMHE 5 5
KOHTaKTHas paboTa Ha npomekyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 125 125

pedepat/acce (MOArOTOBKA)

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

KOHTpOJIbHast paboTa 36 36

kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOSITEIbHOE N3yUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (TIpOpadoTKa 1
MTOBTOPEHHE JICKIITHOHHOTO MaTepraia U Marepralia y4eOHUKOB 1 YIeOHBIX 89 89
MTOCOOMA, TOJITOTOBKA K JIAOOPATOPHBIM U MPAKTUIECKUM 3aHITHSM,
KOJUUIOKBUYM H T.JI.)

IToaroroBka K 9k3aMeHy (KOHTPOJIb) 54 54




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 AUMEHOBAHHE PAIIEN0B, TEM ) = g § = E E‘ o Bun CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o ~'\ -~
H HHIHKATOPBI = 5 A E S5 & (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= - C o .12
JI0CTHKEHUSA 2 §§ = = § < = TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
1 CEMECTP
Pasnen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMHUHN
IIOArOTOBKA K JICKIIUAM HGKHHH-OGLHCHGHHC C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI » ’ 1.2 (cr. 5-30); 2.1 (cr.8- YaCTUIHBIM
XUMUU 15) npUBJIeYeHHEM (HOPMEI
IICKycchH, Oecenbl
JlaGopaTopuas padora Ne 1.1
OIlIK-1: . noaroroska k JIP
OnpeneneHre SKBUBAJICHTHOW MacCCHI 4 2
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 2 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 8 4 4 PATOPHEM 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 Pa3XesI0B. Te D) ":f o | = g 5 &8 I AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HMEHOBAHHU JI0B, TEM ] = 2
ko1 YK; OIK; MK PAYICI0B, 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 14
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 TEPMOAUMHAMUYECKUX [TapaMETPOB C
OIIK-2: MOJrOTOBKA K JIEKIUAM MonenupoBaHue
: HanpaBJIeHHE U pabounMu
NOTIK-2.4 2 4 5 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 o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMSL: 7 > ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, 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 pa3ziesia: 3 [3.3] crp. 3-9 (0
JAOMAIIHAS KOHTPOJIbHAasi padoTa BLIOODY
TIPeTo1aBaTeis)
Hroro no 2 pasnery 4 16 22
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. XMUMHYECKOE paBHOBECHE.
MOIIK-1.1 B 2 1 1.2 (ct. 5-30); 2.1 (c1.8- HPOU3BOICTBEHHBIX
JIUSTHUE TeMIIepaTyphl Ha CK Tb N
HOIIK-1.2 ev cpatyp CKopoc 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 4 rnojaroroska k JIP
MMHUYECKOe paBHOBecHe. BrusiHue
p 5 [3.4] ctp. 3-17, 33-37
TEMITEPaTyphbl 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)

12




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 HanmeHoBaHue 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 =
JlaGopaTopHas padora Ne 3.2 Pemenue noarotoska Kk KP
3a1a4 no Teme 3. Caaya OTYETOB 8 7 [3.4] crp. 3-17, [3.3]
KoHnTtponbHas pabota crp. 10-31
Brimonsenue
CamocrosiTejibHasi padora no nomarnanx KP
OCBOEHHIO 3 pa3jeJia: 5 [3.4] ctp. 23-33 (10
AOMALIHAS KOHTPOJbHAas padoTa BBIOOPY
MIpenoaBaTes)
HToro no 3 pazneny 6 12 20
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 pa6ora 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 XapaKTEPUCTUKHU 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 N E E o HCIIOJBb3YEeMBbIX B pPaMKax 5 paspaﬁoTannoro
OCBOCHMSL: HauMeHOBANNE PATICIOB, TeM 9 E 2 E D) E 2 ?i Bun CEC AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
xox YK; OIIK; IIK = o) =g 7| B E‘ 3) HHTEPAKTHBHBIX MOArOTOBKHU Kypca
H HHIHKATOPBI = = E 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 paBHOBecHE B
PAacTBOPaX MEKTPOITHTOR. ) , i“;ﬂ(rf:";‘; ;‘ ’;e‘l“zlc‘;‘“g
PactBOpUMOCTB U IIPOU3BENCHUE 15)
PacTBOPUMOCTH.
IIOArOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 2 2 1.2 (cr. 5-30); 2.1 (cr.8-
15)
IIOArOTOBKA K JICKIIUAM
Tema 4.5 OKuCIHTEIBHO- » ) 1.22[(“ 5-30); 2.1LECT.8-
BOCCTAHOBUTEIILHBIC PEAKIHH 15)
JladopaTopHas padora Ne 4.3
Jlaboparopnas pabota «OKHCITUTENHHO- » 4 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 6 I[I; ?FOTOBK;_;( 4KP Kotoksuym
KonrpospHas pabora fep.
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo nomarranx KP
ocBOeHMIO 4 pa3nea: 6 [3.7] cTp. 2-14 (0
JAOMAIIHAS KOHTPOJIbHAs padoTa BLIOODY
NPEero1aBaTeis)
Hroro no 4 pa3neny 10 14 34
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 4 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 pa3pab6oTanHoro
4= 9 .
o ":f ol 2| 5 EF AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < S| 2 S| = 2 < Bug 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)
= S = é’- 3| O =
AKKyMYJISITOPBI, TOTUTUBHBIC 3JICMCHTHI)
U IpUHIUIE! uX pabotsl. /C 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-
HepHcra. Psin HanpshkeHUH MeTaoB. 15)
Pa3HOBUIHOCTE 3JEKTPOIOB
JlaGopaTopHuas pa6ora Ne 5.1
«[ampBaHMYECKUE FIIEMEHTEY,
5 6 6 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.
Hanpspxenne paznoxenus. Beixon mo TOATOTOBKA K€ JICIUIAM
' 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 4 | 1.2 (cr. 5-30); 2.1 (cr.8-
Turbl KOPPO3UOHHBIX PA3PyIICHUN 15)
Tema 5.6 Xumuueckuii u MOTOTOBKA K JIEKIIHAM MoenupoBanue
3NIEKTPOXUMHUYECKUNA MEXaHU3MBbI 3 3 1.2 (cr. 5-30); 2.1 (cr.8- [POU3BOJICTBCHHBIX
P
KOPPO3MH MeTALIoB. 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 Pa3iesioB, TeM s ] = 2
ko1 YK; OIK; MK PAYICI0B, 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
nenonspusanueid. Metoas! 3alIUThI
METaJIJIOB OT KOPPO3HUH
JladopaTopnasi pabora Ne 5.2 Pemenue
noaroroska k KP
3a1a4 no Teme 5. Caaua oT4ETOB 8 6
[3.8] cp. 3-36
KonTtponsHas pabora
Brinonnenue
CamocTosiTesibHasi padoTa no noMamHux KP
0CBOEHMIO 5 pa3iena: 6 [3.8] cTp.3-36 (0
AOMAIIHAS KOHTPOJIbHasi padora BBIOOPY
TIPeTo1aBaTeis)
HToro no 5 pazneay 12 14 35
HUTOI'O 3A CEMECTP 34 | 68 125
HUTOI'O no aucuunjnHe 34 | 68 125
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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, pellleHne NPaKTUYECKUX 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 MPaKTHYCCKUM M J1abopaTopHbiM 3aHsTusM [3.1 — 3.8], npencrasieHHbix 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 KOHTpOJsi B ceMecTpe (mepBas W BTOpas KOHTPOJbHAs HENEINsl) 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 HeynosnersopurensHo

[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 OUCHUBAHUS

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
W3y4aTh,
aHAIM3UPOBATH,
HCIIOJIB30BaTh
MEXaHU3MEI
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
(hyHIaMEHTAIBHBIX 3aKOHOB XHMHH B
00J1aCTH 3aKOHOMEPHOCTEH
MPOTEKAHUS (PUBMKO-XUMHYECKHX
IIPOIIECCOB; HE CIIOCOOCH BHINONHSATH
OCHOBHBIC XHMHYECKHE OIEpaluy;
OHpPEACIATh TEPMOJUHAMUYCCKUE
XapaKTEePUCTHKI XUMUYECKIX
peaKLuii 1 paBHOBECHBIE
KOHLICHTPALIMH BEIIECTB;

HE MOXKET IPOTHO3UPOBATH BIIMSHHE
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 TCOPUH
(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 BIIMSTHHE
pa3IHYHBIX (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 PA3IHYHBIX (PAKTOPOB Ha
paBHOBECHE B XUMHYECKHX PEaKIUIX;
YMeJI0 MOXKET OIIPEeeNsTh
HAMpPaBJIEHHOCTH MMPOIECCa B
3alaHHBIX HAYaIBHBIX YCIIOBHSX;
XOPOIIIO BlIaJieeT HaBBIKAMH
MpUMeHEeHHsI 6a30BBIX 3HAHUI IPH
pELICHNH XUMIYECKHX 33124

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 IIPOrHO3HUPOBATH
BIIMSHUC PAa3HYHbIX (paKTOPOB Ha
paBHOBECHE B XHMHIECKHUX PEAKIIX;
YCIEIITHO MOXKET ONpeNeNaTh
HAaIPaBJICHHOCTb TIpolecca B
3a/IaHHBIX HAYaIBHBIX YCIOBHSX;
OTJIMYHO BIIaJieeT HaBBIKaMU
HPUMEHEHHs 0a30BbIX 3HAHHUH PH
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 COJICH; 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
KOHLIEHTPAIIUHU, KOHCTAHTBI
TUIPOJIN3a, PACTBOPUMOCTH
TPYJHOPACTBOPUMBIX COCINHCHUH;

YacTHYHO 3HAET OCHOBBI
XUMHYECKOI TePMOANHAMUKH;
METO/IBI ONTMCAHNS XHMHIECKUX
paBHOBECHH B pacTBOpax
9JIEKTPOJINTOB; THPOIIN3A COTICH;
OCHOBBI XUMUYECKOIH 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
TPYIHOPACTBOPHUMBIX 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, EPECUET
KOHILIEHTPAIU, KOHCTAHThI
THIPOJIN3a, PACTBOPUMOCTH
TPYAHOPACTBOPUMBIX COCTUHEHUI;

OTJIMYHO 3HACT OCHOBBI
XUMHYECKOH TepMOIHHAMUKH;
METOIBI OITHCAHUS XUMHUECKIX
paBHOBECHI B pacTBOpax
AIIEKTPOJIUTOB; THAPOIIH3a COJIEH;
OCHOBBI XUMHUYECKOM KHHETHKH;
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;
TEPMOINHAMHIECKUE
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 BJIaJ[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; TepMOJHHAMHIECKIE
XapaKTEPUCTHUKH XUMUYCCKHX
peaKuuii; YaCTUYHO 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 XUMHYECKUX
peaxiuit; TepMOJHHAMHIECKUE
XapaKTEPUCTUKH XUMHYCSCKUX
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
MIPOBEICHHS 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 BIIaJieeT HaBbIKaMU
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
desmenbHOCU

He Bnageer TeopeTnueckum
MaTepHaoM 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
JKCIIEPHMEHTOB; 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 aHaH3a 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 METO/bI aHaIHM3a 1 00pabOTKH
Pe3yIbTaTOB IKCIIEPUMEHTOB, 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 TEXHOJIOTUI

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 COCTaBIISTh ITaHbI
MIPOBEJEHHS SKCIIEPHMEHTAIBHBIX
HCCIICIOBAaHUHN U OCYIIECTBILITh
00paboTKy U aHaM3 PE3yIbTaTOB
9KCIIEPHMEHTOB; HE yMeeT JIOTHIHO

H3JIarath yCTHO M MICBMEHHO

pe3yabTaThl CBOCH
HCCIIENI0BATENBCKOI pabOTHI N
paboTEI ¢ IUTEpaTypoit

IToBepXHOCTHO 3HaeT
TEOPETUYECKHUI MaTepUa; 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
[IPOAHATM3UPOBATH 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 3aLIUIIATh
PEe3yJIbTaThl CBOMX HCCIICIOBAHUIT;
JIOTHYECKH U3TaraTh YCTHO U
MHCBMEHHO Pe3yIbTaThl CBOECH
MCCIIEI0BATENBCKOI paboThI

X0poI110 3HAET TEOPETUYECKUI
MaTepHall, HO B OTAEIbHBIX
paszenax JoImyckaeT HeTOYHOCTH;
BiIajeeT (PU3UKO-MaTEeMAaTHUECKUM
annapaToM; criocodeH
CaMOCTOSITENILHO CIUIAHMPOBATh H
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
HPUBOHT HOJIHOE PEIICHHE;
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 SKCIICPUMCHTA,
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 HCTOYHHKOB
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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 Ka)XJI0ro U3 M3/IaHuM, YKa3aHHBIX HIDKE Ha Ka)XJ0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e m31., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ uzxa., 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. KowmmnekcHbie coeaunenus: y4e0. mocodbue / 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. MeToau4eckne yKka3aHusl, peKOMEHIALUH U APyTrue MaTepHaJbl K 3aHATHAM

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 JUCIUTUINHE!

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 Kypey «OO0Ias U HeopraHudeckass XUMHUSD)
st ctyaeHToB HanpasieHud 18.03.01 «Xumunueckast texnonorus», 19.03.01 «buorexnonorus»,
11.03.04 «OnexktpoHnka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeeHue U TEXHOJOTUU
MmaTepuaioB» Bcex ¢Gopm obyuenus / XK.B. Manynesuu, O.H. Kosanesa, T.B. Ca3zontseBa //
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 CIEIMaIbHOCTEH JTHEBHBIX, BEUYCPHHUX U 3a0YHBIX (HaKyIbTeTOB /
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 YKa3aHUs 7151 IPOBEACHHSI KOHTPOJIbHBIX padOT U KOJUIOKBUYMOB IO KypcCy 001ei
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. CkopocTs XMMHUECKUX peakLUil. XUMHUUYECKOE PAaBHOBECUE: METOI.

yKa3aHusg JUIs TPOBEACHUS JIa0OPATOPHBIX 3aHATHH MO Kypcy OOIIed XMMHUHM Jjsl CTYICHTOB
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XMMHUYECKUX U HEXUMHUYECKUX CIECIUAIBHOCTEH JTHEBHBIX, BEUCPHUX U 3a0YHBIX (HaKyIbTeTOB /
FO.B. barranosa, I'.H. Bopucosa, A.B. Bopucos, XX.B. Mamynesuu, B.K. Ocmanos / H. Hoeropor,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI AJIEKTPOIUTOB: Y4€OHO-METOI. MOCOOUE K MPAKTHYECKUM
U JabopatopHeIM pabotaM. MHIuBUAYyabHBIE 3a/laHus IO Kypcy OOIIell XUMHUM 7Sl CTY/IEHTOB
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./l. OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIMH: METOJIUYECKHE
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
CTYJICHTOB XMMUYECKUX U HEXUMUYECKUX CTEIHATbHOCTEH THEBHBIX, BEUEPHUX M 320UHBIX (POopM
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 3aHSTUSM TI0 KypCy OOIIeH XHUMHH JJI CTYIACHTOB XUMHUYECKUX M HEXUMHUYCCKUX
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. Meronnyeckue peKOMEHAAIMH MO OpraHU3aluu ayAUTOPHOW 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. ONEKTPOHHBII
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.ru/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 PacIpOCTPAHSEMOr0 MPOTPAMMHOIO O0ECIeYeHHs, B TOM YHCIIe
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUIUIMHE ompeneneH B Hactosimer PITJ] u
MOJIJTIC)KUT OOHOBJICHUIO ITPH HEOOXOAUMOCTH).
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7.1. Ilepeyenr  pecypcoB  HMHG(pOPMALHOHHO-

TeHeKOMMyHI/IKaHI/IOHHOﬁ CeTH

«HTepHEeT», HEOOXOAMMBIX IJIS OCBOEHH S TUCUUIJIMHBI (MOTYJIs1)

Hepequb IIpOrpaMMHBIX IIPOJAYKTOB, UCIIOJIB3YEMBIX IIPU IIPOBEACHNU PA3JIMYHbIX BUIOB

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 [DnekTpoHHbIN pecypc]. - Pexxum mocryna: 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 HAy4HOU U MeXHU4ecKkou uHgpopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKMpPOHHbIU
pecypc]. - Pescum docmyna: hitp://www.viniti.ru. — 3aen. ¢ sxkpana.

8.  Vuusepcumemckas ungpopmayuonnas cucmema Poccus [Onexmponnvui 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 HaumenoBanue 3bC 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 pACPOCTPAHEHHS

Microsoft Windows XP, Prof, S/P3 (nmoanucka 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 (yiumensus 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 PACIIPOCTPAHEHUS

Adobe Design Premium CS 5.5.5 (;muniensust Ne 65112135)

Dr.Web (mzorosop Ne 31704840788 ot 20.03.17)

Koncynsraurllioc (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 oOecreueH AOCTym (ymajaeHHBIH AOoCTym). JlaHHBI mepedeHb
MO/IJIC)KUT 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
JIaHHbIE, Y4eOHbIE MaTepUaibl, OHJIIAWH KYpChI U T.I.

Taonuya 9 - Ilepeuenv coepemenHblX npogheccuonHanrbHvlX 6a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCHEM
HocTyn k pecypcey (yaajeHHbIH
o HanmenoBanue npogeccuoHaJIbHON 0a3bl JAOCTYI ¢ YKa3aHUEeM
" | 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  CcTare 1O .

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

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

4 . http://www.ncva.ru
OIICHOYHOM JAESITENIbHOCTU
CnpaBouHas MpaBoOBas cucTema .

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

6 JOCTYII U3 JIOKAJIbHOM CEeTH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCbI J1J1s1 UTHBAJINJ1OB U JINIL 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 OOYYEeHHUs KOJUIEKTUBHOIO W MHIMBHIYaJIbHOIO TMosib3oBaHus. Ilpu
3alOJIHEHUU TaOJMIBI MOXKET ObITh MCIOJb30BaHa MH(pOpMalMs, pa3MelleHHas B Mojpas3felie
«ocrymuas  cpema» cneuuanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBatenbHOM opranuzare» https://www.nntu.ru/sveden/accenv/

Tabauya 10 - Oopazoeamenvhule pecypcol 013 uH8au008 u auy ¢ OB3

CaeleHus 0 HAJTMYUM CHENHATBHBIX
Ilepeuenb 00pa3oBaTe/IbHBIX PECYypCcoB,
TEXHUYECKHUX CPEACTB 00yUeHHs
Ne NMPHUCIOCOOIEHHBIX /IS MCIOJIb30BAHUS
KOJIJIEKTUBHOT0 ¥ HHIAMBHUIYAJIbHOI0
uHBaJuAaMu 1 Junavu ¢ OB3
M0JIb30BAHUA
1 OBbC «KoHCYNbTaHT CTYJEHTa» 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, HEOBXO/JUMOE U1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

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

JaHHOM pPa3aclic.

JUCHUIIIIMHC, OCHAIICHBI

Taobnuya 11 - Ochawennocmo ayOumopuil U nomewieHuil 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 PexkBU3UTHI NOATBEPKIAIOIETO
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 XUMUS:

VMHIVBHYyaIbHBIX
KOHCYJIbTALIHIA, mkad) CymmIbHBbIH - 2 mr.,
TeKyIIEro KOHTPOI 1 JNEKTPOXUMHYECKHE SUCHKH ISt
1 NPOMEKYTOTHOI m3meperns J1C XUMHUIECKOTO
9JEMEHTa - 3 IIT.,
arrectanuu (kadeapa
" JJIEKTPOIIU3EPHI - 4 MIT.,
Iponssoncreennas Beimpsimutenu b5-47 — 6 mir.,
06€30MacHOCTb, SKOJIOTHS U pH-metpsl «MII-301» - 4 wr.,
xumus" r. HuxHuit KaJIOPUMETPHI — 4 mr.,
Hogropon, yin. MuHuHa, BEChI aHAIUTUYECKKE 4 IIT.,
24) muctuistop J19-10 - 1 .,
KOJIOOHarpeBaTes — 3 mT.;
BOJITMETPHI IippoBbie B7-38 — 3 mt.,
BEChl TEXHUYECKHE — 2 IIT.,
Tabnunpel Menzaeneesa- 4 mir.,
naboparopHas XMMHYECKas MOCya U
PEaKTUBBI
Ha0op yueOHO-HarIAHBIX TOCOOHH
6147
yaeOHast ayJUTOPHUS ISt
MIPOBEJICHUS 3aHATUI
JIEKIITMOHHOTO U
CEeMHHApCKOro THIA,
TPYIIOBBIX H 1. Windows XP, Prof, S/P3 (moamnucka
MHIUBUAYAIIbHBIX 1.Jlocka menoBas .
N Dream Spark Premium, norosop
KOHCYJIbTallUM, 2. Pabouee MecTo mpermoaBaTens .
2 TEKYIIETO KOHTPOJIS U 3. Pabouee mecto cTymeHTa - 64 NeTr113003 or 25.09.14);
HPOMENCYTOUHOM wen 2. Dr.Web (Dr.Web (c/u B241-3JB7-
. . 6EP7-BQB4 ot 18.05.2020)
arrectanuu (kadeapa 4. TTepcoHanbHBIA KOMITBIOTED
"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 JIMLIEH3MOHHOTO
NOMelleHUil U MoOMeleHu i NMPOrpaMMHOI0 o0ecreYeHusl.
JJIS1 CAMOCTOSATEIbHOM PexBU3UTHI NOATBEPKIAKOIETO
padoThI JOKYMEHTAa

6265
yueOHast ayAUTOPHUS LIS
MPOBECHUS 3aHATHI
JIEKIIMOHHOTO 1
CEeMHMHapCKOTro THIIA,
TPYIIIOBBIX U 1. Mocka menoBas - 1 mr;
WHINBUAYAIEHBIX 2. Tabmuua JI.11. Menneneesa - 1
3 KOHCYJIbTaluH, IIT.
TEKYILEero KOHTPOJIS ’ 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, 00pa3oBaTe/bHbIe TEXHOJIOTUHN

JlucuuIuinHa ~ peamu3yercsi  MOCPEACTBOM — IPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKKe IMPOBOAUTHCS B
AJIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (maiee - OUOC). B
CIy4yae TPOBEJEHUs YacTU KOHTAKTHOW pabotel mo aucuurminae B DMOC (B COOTBETCTBUU C
pacrucaHueM Yy4eOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paboTsl B OMOC sKBHBajeHTHA
ayIUTOPHOM pabore.

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

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

- KOJUIOKGUY M,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTAaBJIEHAa OIEHKa IIO0
IPOMEXYTOUHOW aTTecTallMi B COOTBETCTBHU 3a HaOpaHHBIMH 3a cemecTp Oaytamu. CTyneHTHI,
BBITIOJTHUBIIINE BCE 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTECTallMM (IK3aMEHY).

Pe3yabraT 00yueHuss cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COZECpKaHUE Kypca OCBOEHO IMOJHOCThIO. IIpu yCcTHBIX coOeceoBaHUAX CTYIEHT
MCUEPIIbIBAIOILIE, MTOCTIEI0BATEIbHO, YETKO M JIOTHYECKH U3JaraeT yuyeOHbIi MaTepuai; cBOOOIHO
CIpaBII€TCS C 3aJayaMH, BOINPOCaMU U JPYTMMHM BHUAAMH 33JaHHM, HCIONB3yeT B OTBETE
JIOTIOJTHUTENBHBIN MaTepuas. Bce mpemycMmoTpeHHble pabodeil yueOHON NporpamMMmoin 3aiaHus
BBIIOJIHEHBl B COOTBETCTBMM C YCTAHOBJICHHBIMH TpeOOBAHUSAMH, CTYIEHT CHOCOOEH
AQHAIN3UPOBATh IIOJIYYEHHBIE DPE3YJbTAaThl, IMPOSBISIET 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 H3Jaraet y4yeOHBIM MaTepHuall; CIpaBisieTcs C
3aJayaMy, BOINPOCAaMU M JPYTMMH BUAAMU 3aJaHHM, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSMH, CTYACHT CIOCOOCH aHAIM3UPOBAThH MOTYUYEHHbBIE PE3YNIbTATHI;
MPOSIBJIIET CAMOCTOSITEIbHOCTD MPH BBIIOJIHEHUU 3a1aHUI

Pe3yabTar 00y4yeHus1 cuuTaeTcs HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil HE JEMOHCTPHPYET 3HAHWK y4eOHOro Marepuana, JOMyCcKaeT OMMOKHU, HEyBEPEHHO, C
OOJBIIMMH 3aTPYIHEHUSMHU BBIMIOJIHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHI,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OIICHEHO YMCIIOM OajlioB HIDKE TPeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKa3aHusi JAJsl 3aHATHH JIEKIHOHHOTO THIIA

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
MPAKTUYECCKUM 3aHSITHSM / JIA0OpATOPHBIM paboTaM W BBHIMOJTHCHHS 3aJIaHUH CAMOCTOSTEIHLHOU
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKUMOHHBIX 3aHATUN PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHHE Y4YEOHOTO

Marepuania.

10.3. Meroauueckue YKa3aHUsl MO OCBOEHHI0 JUCHHMILIMHBI HAa Ja0opaTOPHBIX
padorax

JlabopaTopHble paOOTHI TO3BOJISIIOT MPUOOPECTH CTYACHTaM YMEHHS paboTaTh C
XUMHUYECKHUMH peareHTaMu, Mocya0i U mpuOopaMu, OCYIIECTBIATh XUMUYECKUI IKCIIEPUMEHT U
NIPOBOJUTH TIEPBUYHBIC HAYYHBIC HCCIIEeNOBaHUSA. B maboparopHbie pabOTHl BBEJCHBI AJIEMEHTHI,
MOBBIIIAIOIINE WHTEpPEC CTYIEHTOB K HUM M HMX IO3HABaTENbHYIO aKTUBHOCTh. Hampumep, B
pabore "OmnpeneneHve MOJISIPHOM MacChl DKBHBaJeHTa MeTayia" Ompenensercs He TOJBKO
DKBHMBAJIEHTHas Macca (JIMTEpaTypHBI BapuaHT), HO U aTOMHas Macca MeTaia. B pabote
"Omnpenenenne TemioBoro 3¢@dexra peakuuu" TEIIOEMKOCTh KaJlOpUMETpa OmpeesseTcs
METOAMYECKH Oojiee IPpaMOTHO, YeM 3TO ONKCAHO BO BCEX JAOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTh XHMHUYECKOW peaknuu', TTOMHUMO KAadeCTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTH
pPEaKIMu OT KOHIIEHTPAIIMU PEareHTOB M TEMIEPATyphl, CTYAEHTHI Pe3ylbTaThl dKCIEPUMEHTA
00pabaThIBaIOT KOJMYECTBEHHO W BBIYMCISIOT SHEPTHIO AKTHUBAIMM M KUHETUYECKHU IOPSIOK
pEaKINH.

JInsi  TIOBBIIIICHWST TIO3HABATEIBHONW AaKTUBHOCTH CTYJICHTOB W TIPUOOPETEHHS WMH
MEPBUYHBIX HABBIKOB HAYYHOTO HCCIICJIOBAHMS, B JTH KJIacCHUYECKHE IabopaTopHbie paboThI
BBEJICHBI 2JIEMEHTHI HAYYHOTO UCCIIEIOBAHUS, KaK-TO:

a) CaMOCTOSITEIHHO TT0100paTh PEaKTUBHI JIJIS MPOBEACHUS TOW UM HHON peaKIlnu;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMH U He MPOTEKaHWE OPYroH, Ha MEepBBIA B3I
0J00HOH, peaKInu;

B) TpeicKa3aTh MPAKTHYECKOE 3HAYCHHE TOW WM WHON pPEaKIUH, COMPOBOXIAIOIICHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

[ToaroToBKy K Kaka0i J1abopaTopHOM paboTe CTYJASHT MOJDKEH Ha4aTh C O3HAKOMIICHHS C
IUTAHOM 3aHSTHS, KOTOPBIN OTpaXkaeT CoAepKaHue MPEATI0KEHHON TEMBI.
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[locne BBIMONHEHUS KaXIOW J1abopaTopHO pabOThl CTYAEHT O(QOPMIISET OTYeT, B
KOTOPOM YKa3bIBAIOTCA II€IM PaboThl, X014 PabOTHI, JAaeTcs PHUCYHOK W ONHMCAHHE YCTAHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJbTaTOB, BHIYUCICHUS U BHIBOIBL.

[Tpu oneHnBanKyM 1a00OPaTOPHBIX PAOOT YUUTHIBACTCS CIEAYIOLICE:

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

- Ka4ecTBO O(OPMIICHHSI OTUETA IO paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPHU 3aIIUTE PAOOTHL

10.4. MeToauyeckue yKa3aHHs 110 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs

CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOYYalomIerocss K ayAuTOPHBIM
3aHATHAM M MEPOIPUATHUAM TEKYLIErO KOHTPOJS M NPOMEKYTOYHOM aTTECTALMU 10 U3y4acMOU
JUCHUTUTMHE. Pe3ynbTaThl 3TOM MOATOTOBKH IPOSIBISIIOTCS B AKTUBHOCTH OOYYaromIerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX IMPAKTUYECKUX 3aaHUN M Jpyrux (opM TeKyIIero
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM IS CAMOCTOSITEIBLHOM PabOThl PEKOMEHAYeTCs MpopadoTKa
MaTepUaAIOB JIGKUMH M0 KaXJOW MNPONUIECHHOM TeMe, a TaKXKe H3yYeHUE PEKOMEHIYyeMOM
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 wumeeTcss JOCTyHo uepe3 HHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIeKTPOHHON HH(pOpMAIMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anekrponnoit 6ubnuoreunoit cucreme (3bC), rie B a3neKTpoHHOM
BUJIE pAacIoyiaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBI JIsl CAMOCTOSATEIbHON PaOOThI MPU U3YUYEHUU AUCIUILIUHBL.

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 HEOPraHUYECKON 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. CazontneBa «BBenenue B kypc obmiert xumuu. OCHOBHBIE TOHATHUS U 3akoHB HITY, r.
Huxunit Hosropon, 2020. 54 ¢)

B xoHTponbHYI0 paboTy Ne 2 BXOJAT BOMPOCH MO XMMUYECKOH TEPMOJIMHAMUKE: BapUaHT
1 - 28 (mo BeIOOpY mpemnonaaBaTens) U3 Meronudyeckux ykazanuit: I.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKHUX PEAKIIUI.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xonTponbHyto pabotry Ne 3 BXOOAT BONPOCH MO CIEAYIOIIMM TeMaM: CKOPOCTh
XUMHYECKMX pPEaKIMil, XWMHUYECKOEe paBHOBECHE, BIUSHUE 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 xonTponbHyto pabory Ne 4 BXOZSAT BOMPOCH MO CIEAYIOIIMM TeMaM: CHOCOOBI
BBIPQKEHHUSI ~ KOHLIEHTPALlUM  pPacTBOPOB; CTEXMOMETPUUYECKHE  PACUETHI, OKHUCIUTEIbHO-
BOCCTAaHOBUTEIbHBIC peakiuu: BapuadT 1-30 (mo BBIOOpY mpemomaBaTeNsl) M3 METOIUYCCKUX
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ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I'."H. bopucoBa KoHTponbHbIE 3agaHusd MO TeMe
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, BOJAOPOAHBIN 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 CPEJACTBA JJJIs1 KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI

TunoBble KOHTPOJIbHBIE 33/1aHUS WJIH HHbIEe MaTepHasbl, HeOOX0AUMBbIe VIS OLEeHKH
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 33[a4l OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIM PEAKIUAM (IO

BbIOOpY mpenojaBareisi M3 METOAMYECKUX YKa3aHUMl K J1a0OpaTOpHBIM M IMPaKTUYECKUM

anstusMm:  CamconoBa A Jl., Tamkun AJL, CasonteeBa T.B. «OxuciautenbHo-
BoccraHoBuTenbHbIe peaknun» H. Hosropox, HI'TY um. P.E. Anekceea. 2012. 36 ¢.)
THUITIOBBIE 3AJIAY:

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 YCIIOBUAX
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 YCIIOBUAX
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 YPaBHEHU Moa0epuTe KOIDPUIMEHTHI B CIEMYIONIHX
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,— A|2(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,FeO,4 + 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 — SnCly + FeCl,

8. MCTOI[OM SJICKTPOHHO-UOHHBIX ypaBHeHI/Iﬁ COCTAaBbTC IIOJIHBIC YpPaBHCHUA 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,/konn/— 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) HCIl/xoun/ + K,Cr,O7— Cly + CrCl; + KCI + H,0

13) Zn + H,SO4/xou/ — 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;— F82(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. TunoBble 3a1aHus1 1JIs1 JIAOOPATOPHBIX PadoT
JladoparopHoe 3ansaTue 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 coeauHenmsx HpS; SO3; 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 HealnbHOro rasa mpu 25 °C u gaBieHun 1 aT™, Macca ero
sKBHUBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJIEHTHOCTb M aTOMHasl Macca MeTajljia, 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
cinydasix. Hanucats popmysbl COOTBETCTBYIOIIMX OKCHIIOB.

12. CpopmynupoBaTh 3aKOH SKBHBAJICHTOB, IaTh €T0 MAaTEMaTHYECKOE BhIpaKCHHUE.

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

COEAMHUBIIETOCS C KUCIOPOIOM?

14. late onpeneneHus S5KBUBAJICHTA 3JIEMEHTA, SKBUBAJICHTHOW MacChl.

15. Haiitu sxBUBaneHTHYIO Maccy Mapratia B coequHenusx: Mn(OH)s; KoMnOg4; MnSQOg.

16. Cxomnbko skBuBanieHToB coaepxutcs B 200 r CaCOgz; B 400 r NaOH?

11.1.3. TunoBble Bonpochl (3aaHust) AJsl YCTHOro (MMCbMEHHOT0) ONpoca
JIEKIIUS Ne 5
3aBHCHMOCTH CKOPOCTH peakuuu oT Temneparypsbl. [Ipunuun Jle-IlaTenne
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THUIIOBBIE BOIIPOCHI JJIsi TI'PYIIIOBOI'O OBCYXIEHHUA  HA
JIEKIHMUOHHBIX 3AHATUSAX:

1. Kak 3aBUCHUT CKOPOCTh XMMHUYECKON pEaKIUH OT KOHIEHTPAIIMK PEarupyIOLINX BEIIeCTB
JUTSL CJIIOKHBIX peaKuuii?

2. Hanummre nuddepeHnnanbHoe KHHETHUECKOE YPaBHEHNUE PEAKIINU.

3. Uro Ha3bIBalOT NopsAKoM peakiuu? Kak 3KCIepUMEHTaJbHO ONPEAEISOT MOPSAI0K
pPEaKIMHU 10 JAHHOMY BELECTBY?

4. Kak WH3MEHSIOTCS KOHUEHTpAallUM BEILECTB BO BPEMEHH 110 Mepe IPOXOXKICHHS
peakuuu? Hanummre MHTErpajibHOE KUHETUUECKOE YpaBHEHUE ISl pEakIMU [IEPBOTo MOpsIKa.

5. Or xakux (aKTOpPOB 3aBHUCHT CKOPOCTh XHUMHUECKOW pPEaKIUU B TETEPOTCHHBIX
cucremax?

6. Kak u moueMy 3aBHCHUT CKOPOCTb peakIMu OT Temreparypsl? Hammmmre ypaBHEeHHE
Appennyca. KakoB ¢u3mueckuil CMBICT KOHCTaHT ypaBHeHHs? Kakue sKCnepuMeHTalbHbIC
JTaHHbIE HEOOXOAUMBI ISl pacyeTa SHEePriuH akTUBALUH?

11.1.4. TunoBbIe TeCTOBLIE 3aaHUS

Tema «OCHOBHBIE M10JI0KEHHS], 3JIEMEHTbl XUMHY€eCKOI TepPMOIUHAMMKHU U TeIVIOBbIe
3¢ deKThl XUMUYECKUX PeaKIni»
1. TenuoBo# 3P QeKT peakuu XapaKTepru3yeTcsi U3MEHEHHUEM
1) sHTpONINY;
2) SHTaJIBIINY;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpEHHEHN SHEPIUH.
2. Peakuus mpoTekaeT caMOIpPOU3BOJIBHO B IPSMOM HalpaBlIeHUH, €CIIN
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpomus ABISIETCS XapaKTEPUCTUKOM
1) TEMIOTHI CUCTEMBI;
2) Gecriopsiika CUCTEMBI,
3) NOTeHUMAIBHOW YHEPTUU CUCTEMBI;
4) nBUXKEHHS MOJIEKYJI.
4. TemnnoBoii 3¢ peKT peakuy 3aBUCUTE OT
1) TeMmniepaTypsl OKpy>Karolien cpebl;
2) naBJIeHUS B CUCTEME;
3) Ha4aJIbHOTO U KOHEYHOTO COCTOSHUSI CHCTEMBI;
4) myTH POTEKAHUS PEaKITIH.
5. B xoJe peakiuu MpoMUCXOIUT BBIACTICHHUE Ta3a — CUCTEMa PaCIIUPSIETCs, IPH STOM €e
1) suTponus ymenbmaercs (AS<0);
2) sHTanbnus yBeaunuuaetcs (AH>0);
3) suTponus Bo3zpacraet (AS>0);
4) BHyTpeHHs1s1 SHeprus ymenbiiaercs (AU<O0).
6. [ns xakoit peakmuu ASxp >0?
1) CaCO3 (x)=CaO(x)+ COy(r);
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2) 250; (1)+ O2(r)=2S03(1);
3) la(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peakuus IpoTeKaeT CaMONPOU3BOJILHO IIPU TeMIepaType Huxe paBHoBecHOH ( T<T)), B
Cllydae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH>0, AS>0.
8. Peakmust mpoTeKkaeT CcaMONpPOM3BOJIBHO TMPH TEMIIEpaTypax BbIINIE TeMIepaTypbl
paBHOBECHS B CIIy4ae €Ciiu
1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HeT paBHOBECHs, peaKlMsl HE BOZMOXKHA IPH JIF000H TeMnepaType B ciydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<O0.
10. Peaknuust mpoTekaeT caMONpOU3BOJIBHO MPH JIH0O0I TemnepaType B cilydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakiusi siBISi€TCS 9K30TEPMHUECKOM, €CITH
1) AH<O;
2) AU >0;
3) AU<O;
4) AH>0.
12. Peakuust npoTeKaeT ¢ MOTJIOIIEHNEM TeIIa, eClu
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema HaXOAHUTCSl B pABHOBECHH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMbl MOBBILIAETCS TIPU
1) KOHIEeHCalUH T1apa;
2) KMIECHUHU KUJAKOCTH,;
3) KpUCTAIIM3ALUU XKUKOCTH;

4) ocaxICHUH.
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15. DHTpONHS CUCTEMBI YMEHBINIACTCS MPU
1) kpucramm3anuy;
2) n1aBJICHUN;
3) BO3rOHKE;
4) pacTBOpEHUH.
16. Peakuus npotekaer no ypasaenuto 2 HCly) + Cayy = CaClyyy + Hyr. Ckonbko Modeit
HCI Berynuino B peakiuro, eciu Beiaeauiochk 152,88 kJ[x reruia?
1) 1 momp;
2) 0,25 moub ;
3) 0,5 moub; 4
4) 1,5 mob.
17. Duranenus obpasoBanusi FeOcocrasisier -265 kJ/Moab. CKOJBKO Teria BBIICITHTCS,
ecym obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xJIx;
4) 488 xJIx.
18. Cornacho 1 ciencturo 3akoHa I'ecca TemmoBoi 3pdexT peakuuu
F8203(K) + 3 CO(F) =2 FE(K) + 3 COz(r) paBeH
1) AHxp = - 240,18 kJ[x;
2) AH%p = 240, 18 kJIx;
3) AHOXp = 340 xJIx;
4) AHp = - 226,9 kJIx.
19. OnTponusa cucremsl B xo1e peakiuu Na,COs3) = Na O + COy(ry yBEnMuHBaeTcs, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIPOU3BOIbHAS;
3) oOpasyeTrcst OKCHI HaTpuS,
4) 00pa3yroTCcs Ba OKCHU/IA.
20. Ompenenute TemioBoi apdexT cropanus xkuakoro CSye 10 06pa3oBaHus ra3000pa3HbIX
CO;z u SO3.
1) - 602 x]JIx;
2) 635,2 x]JIx;
3) — 635,2 xJIx;
4) 602 xJIx.

11.1.5. TunoBbie 3a1aHus 1JI1 KOHTPOJIbHOH PadoThI

KOHTPOJIBHASA PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbI XUMHWN»
BAPHUAHT 1
1. Cxonbko moneit u monekyn conepxut 10 T xmopa npu H.y.? Onpenenure ero o0bem

(H.y.).
2. B3aTbl paBHBIE MacChl a30Ta W KUCJIOPOJa MPU OJUHAKOBBIX yCIOBUAX. OmnpenenuTe
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COOTHOIIIEHUE 00HEMOB ITUX T'a30B.

3. I'a3, mIOTHOCTH KOTOPOTO MO BO3AyXy coctapisieT 0,6, HAXOMUTCS B COCYIe 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 Mpu 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.paBHa 0, 0021kr. Onpenenurte MOJSPHYIO Maccy ra3a U €ro
IJIOTHOCTH I10 BO3AYXY.

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 BoccTanoBieHnu 1,34 T okcHaa 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 NBYXBaJIEHTHOTO METaJlla 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 COEAMHEHHE 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
xopuza Hatpus (p = 1,03r/cm®). Onpenenure Maccy 0Gpa3oBaBIIErocs 0CA/IKA.

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

BAPHUAHT 4

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

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

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

4. Oxcupn metamia (IIT) conepxut 30% mo macce kucimopoaa. OnpenenuTe 3TOT METasll.

5. Ckonbko uutpara menu (II) oOpasyercs npu B3auMoaeNHCTBIM M30BITKA pa30aBIeHHON
a30THOM kucnotel ¢ 3,2 r Meau? Kaxoii ra3 u B kakoM oObeme (H.y. BBIIENSETCS B ATOH
peaxkuun?

6. DOxBuBanmeHTHas Macca Metawma (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 nu xene3o Maccoit 5,6r npesparute B Fe;0, B3aumozeiicteuem ¢ 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 00beMbI 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 IpOIeHTax 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 a3zota mpu H.y. Kakoe KOJIMYECTBO MOJIEKYJ COACPKUTCS B
JIaHHOM 00BeMe?

2. Onpenenute 00BEM YIIIEKUCIIOTO Ta3a (H.y.), COAepk AU 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, coaepxkammi 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 ke cruiaBa maccoit 6,89 r obpaboranu mienodpto. Berancnute oobeM
BBIIeNHBIIerocs Bogopoa mpu 21°C i 988 kITa.

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 MOJIEKYI COEPKUTCS B ATOU
Macce BerecTBa’?

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

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

4. ITpu BoccranoBineHun 16 r okcuaa meramia (1) amromuarem noaydeno 10,2r okcuma
amromuHus. OnpeaenuTe, 4To 3TO 32 METaIL.

5. BemectBo umeer crnenyrommii coctaB % mo macce: 37,71 natpus, 22,95 kpemuws, 39,34
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KUCJIOpO/Ia. Y CTAaHOBHTE MPOCTEHUIITYIO (DOPMYITY STOTO BEIIIECTBA.
6. [Tpu cxxuranuu St Metaia oopazoBanochk 9,44 r okcuaa nanHoro 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 BMeImaeT 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
Oepuwinsa. PaccuuraiiTe SKBHBAJIGHTHYIO MAacCy MeTajula, €CiIM OJKBHUBaJCHTHas 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
raza B kapooHar kaiusi. CKOJIBKO MoJiei KapOoHaTa KaIbLUs IPU 3TOM Pa3I0KUIOCh?

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€ MOJEH, 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 TMOMYyYUTh 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 momyuyeHHOMY pacTBOpy n00aBunu 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 ruipokcuaa Kanpiys?

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MATepPHAJIbI, HEOOXOAUMbIE JIsl

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

OKk3aMeH IMPpOBOJUTCA B yCTHO-HHCLMCHHOﬁ (I)OpMC o BCCMY MaTcpuaily H3Yy4acMOro

Kypca «O011ast 1 HeOpraHu4ecKasi XUMHUI»

DK3aMeHAIIMOHHBIN OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.
IK3AMEHAIIMOHHBIE BUJIETHI

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

Onranenusa. CraHgaptHeie ycnoBus.TermoBele 3¢dexthl peaknmid Qv uw Qp. DHIo - 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. Kakosa xonnenTpamus nonos H" , OH u pH B 5 % pacTBope YKCYCHOM KHCIOTEL.

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

DK3AMEHAIIMOHHBIA 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. AKTUBUPOBAaHHBIA KOMIUIEKC. AKTUBHBIE MOJIEKYJIBI (pacnpenenenue Makcpesuia).

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,, ecniu B 1 nutpe Boast pactBopsiercst 0,0157 r aToit comnm.

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 MOXXHO MOJYYUTHh B IUIAHE KOPPO3MM METAJJIOB Ha

OCHOBE ITOM JAMarpaMmbl?

D9K3AMEHAIIMOHHBIA BUJET N3

1. Bakon l'ecca u ero cneactBus. Tepmoxumumyeckue ypaBHeHHUs. Pacuer TemIoBBIX
3P PEeKTOB XMMUYECKUX peakiuil 1Mo sHTadbnusM 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 STHM MapaMeTpaM MOXHO orpenenuTs? OTBeThl 000CHOBaTh W TOJATBEPAHTH
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) |Ag ykasaTh
MOJISIPHOCTB AJIEKTPOJIOB M HANpaBJICHUE ABIKEHHS SJIEKTPOHOB BO BHEUIHEW nenu. Paccumrarh

SMC.

DK3AMEHAINUMOHHBIN BUJET N4

1. Ilpunmun Jle-lIllatenbe. ®DakTOphl, BIUSIONIAE HAa CIABUI PABHOBECUS XUMHYECKOU
peakuuu. [Tokazate Ha nmpumepe nonydenus ammuaka u NHs . + HO , = 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. OnpenenuTh naBieHue B cocyae oobemom 20 11 ra3oBOM cMecH IpH 20°C, cocroseit u3
2 v xmopa u 10 T a3ora.

4. IMonoepute ko3 dunmeHTs! B ypaBHeHun: Al + KMn0s+ H,S0, — Al(S04)3 + MnS04 +
K5 S04 + H,0. YkaxxkuTe OKHCIUTEIL U BOCCTAHOBUTEL. KaKkoil U3 DJIEMEHTOB OKHCIISIETCS, KaKOMH
BOCCTaHaBIIMBACTCS?

5. CKOJIbKO TPaMMOB HUKEJIS M XJI0pa MOYKHO TMOJYYUTh MPHU JISKTPOIH3E XJIOPUIa HUKEIS
npu Toke 8 A u BpeMeHH 2 yac. BeIxoa 1o Toky kaTogHOro npouecca 66 %.

DK3AMEHAIIUMOHHBINA BUJIET NS5
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1. I'oMoreHHBI M IeTEpOTreHHbIN KaTanu3. JJoCTOMHCTBA M HENOCTAaTKU Ka)XJ0ro METOAa.
MexaHu3M JeHCTBHS KaTajlud3aTopa Ha CKOPOCTh M Ha paBHOBECHME peakiuu. HapucoBarthb
DHEPreTHUECKYIO AUArpaMMy Peakiuu 0e3 Karaau3aTopa U ¢ HUM.

2. DHTpoOMHS, YTO OHA XapakTepusyeT. MI3MeHeHne SHTPOIUH B MpeJienax roMOJIOTHIECKOTO
psaa, IpU YCIOXKHEHUM MOJICKYH, (ha30BBIX MEPEX0JlaX, C POCTOM TEMIIEPATyphl, B PEaAKIHIX C
y4acTHeM Ta3000pa3HbIX BemecTB. [1osicHuTh Ha mpuMepax: Tepmudeckoro pasioxkenus CaCOs u
B CHHTE3¢ aMMHAaKa.

3. MoHO 711 TPUTOTOBUTH pacTBop KoHueHtparuei 0,01 M u 0,0005 M, ecnu HP:4,4'10‘9.

4. PaccraButh kod(dunmentsl B ypapaenun: K;S + KMnO4 + HSO4 — S + MnSO, +
K>SO, + H,0. Yka3zars OKHCIUTEND U BOCCTAHOBUTEID.

5. Kopposust ¢ BogopoaHoil u KuciIopoaHOW aenoiisgpusanueii. JKenesHas IjiacTUHKA B
KOHTaKTe C MeIHOW HaxomuTcs B BoaHoM pactBope KCl. 3anummre KaTOAHBIM M aHOJHBIN
MPOLIECC KOPPO3UHU U YPABHEHHE PEAKIIHil.

DK3AMEHAIIMOHHBINA BUJET N6

1. Btopoii 3akoH TepMoauHamMuku. OHeprusi [nbOOca. YcimoBue camMONmpoU3BOIBHOTO
MPOTEKAHUsI TIPOILIECCOB M TEPMOJAMHAMHYECKOE paBHOBECHE B H30JIMPOBAHHOW CHCTEME.
DOHTaIbNUNHBIN U SHTPONUNHBIN (hakTopbl. PaBHOBecHas TemmepaTypa peakiiH.

2. CpenHsii 1 MTHOBEHHas CKOPOCTh peakiuu. CKOpOCTbh Ie€TEpOreHHBbIX peakluid. 3aKOH
JedcTBUsl Macc. MOJIEKYISIpHOCTh M TOPSIAKK PEaKIUU. OHEprus akTUBalUU. AKTUBHbIC
MOJIEKYJIBI.

3. Ckonbko Moneit u Monekys Haxonuted B 1 1 u 1 r CO? Onpenenuts JaBieHUE ra30BoM
cMmecu, nomernieHHo B 10 11 cocyn mpu T=298 K B konuuectBe 40 r CO 1 42 r Na.

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

5. Koppo3us ¢ BOAOPOOHOM W KHUCIOPOJIHOW Henojspusanueit. JKene3Has IiacTUHKA B
KOHTaKkTe ¢ MeaHOoN HaxoauTcs B BogHoM pactBope KCI. 3anummre KaToAaHBIH U aHOTHBIN
IIPOLIECC KOPPO3UHU U YPABHEHHE PEAKIIHA.

DK3AMEHAIIUMOHHBINA BUJIET N7

1. Oueprus I'mb6ca. HeobxomaumocTs ee ompeaeneHHs. YCIOBHS CaMOIPOU3BOJIBHOTO
NPOTEKaHUsl TPOIECCOB U YCTAaHOBJEHHUS paBHOBecHs. V3MeHeHHe M pacueT SHTPONMUU IpU
¢da3oBbIx paBHOBecusx. OmnpeneneHHe HSHTPONUM M YCIOBUHM, MNpH KOTOPbIX Oyner
camonpou3BojbHO npotekath peakiys: 2NO) + Oy < 2NOyp

2. I'mpponu3. BelpakeHus UId CTENEHUM M KOHCTAHTHI TWApoiu3a. Pacdyer KOHCTaHTBI
ruaponusa. CocTaBpTe MOJEKYJISpHbIE U HOHHO-MOJIEKYJSpPHBIE YpaBHEHHUS T'HAPOJIU3A,
OIIPEAEIINTE PEAKLIUIO UX BOJHBIX PACTBOPOB:

a) ZnC|2; 6) CU(NO3)2; B) FeSO,.

3. Paccuurats pH 0,2 M NH; OH; K, = 2.10°

4. Jana peakmusa: CO + Cl, = COCl,. Ucxogubie konueHtpaunu CO u xynopa pasHbl 0,7 u
0,2 M. BprunuciauTh KOHIEHTpAlMM BCEX BEIIECTB B MOMEHT paBHoBecus, korga [Clz] = 0,1 M.
Ornpenennts KOHCTAHTY PAaBHOBECHUS ITOM pEaKIUu.

5. B kaxom uHTepBasie pH HUKENb U IMHK OyIyT KOPPOJUPOBATH B YCIOBHIX BOJOPOJIHOM
JIETIONApU3aAAN?

DK3AMEHAIIUMOHHBIA BUJIJET N8

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAaHEHHME MAacChl, MOCTOSIHCTBA COCTaBa, YKBHUBAJIEHTOB.
["azoBbIe 3akoHbI (Hucno ABoranpo, ypaBHeHre MeHeneeBa-Kianeiipona, 3aKoH 3KBUBaJICHTOB,
napuuagbHble JaBJICHHUS ra30B). OKBUBAJIEHTHI PA3IMYHBIX KJIACCOB BEHIECTB (OKCHJIbI, COJIH,
KHUCJIOTBI, OCHOBAHMS).

2. DHepreruyeckas auarpamMma peakuuu. CBs3b SHEPIUM aKTHBALlUM C TEIJIOBBIM
3 pexToM. AKTUBHPOBAHHBIN KOMIUIEKC. BiusHue xatanuzatopa Ha E,q M CKOPOCTH NpsiMON U
00paTHOM peaKIui.
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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 OKCHOB 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

DK3AMEHAIIMOHHBIA 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 XUMHUYECKMX PpEAKIUAX. IOKa3aTh HAa MpUMEpax IMOJYYEHUsT aMMHuaka |
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. Beruuciuth MossipaocTh pactBopa ¥ pH 4 % pactBopa HCN. Kiucnors = 8.1010

4. Jlana obparumas peakuust: 4HCly + Oy @ 2H2O0() + 2Clyr) Borumenuts AH%qg
peakiuu. Kak MOBIUSAIOT HA PaBHOBECHYIO KOHIIGHTPAIMIO XJIOpa CIEAYIOIUE U3MEHEHUS: a)
MOBBIIIICHUE TEMIIEPATyphl; 0) yBelIWUYEHHE OOIIErO JABJICHUS, B) YBEIWYCHHE KOHICHTPAIIUU
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

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 + 4Hyp). Onpenenuts paBHOBECHYIO TeMIIEpaTypy pPeakIMU M Kakoi U3 (aKTopoB
SHTANBIMUNAHBIA WM SHTPONUIHBIN SBISETCS TOMUHUPYIOIIMM B 3TOW peaklUy MPU CTAaHAAPTHBIX
YCIIOBUSAX?

2. OOpaTuMble peakuuH. 3aKOH JIEWCTBHA Macc M KOHCTaHThl paBHoBecua Kc m K, . Mx
COOTHOINIEHHUE JJIs TOMOT€HHBIX Ta3000pa3HbIX M KOHJCHCUPOBAHHBIX cucTeM. 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. Jano ypaBuenue.MnO, + KCIO; + KOH— K;MnO, + KCI + H,O paccraButh
kod¢urmenTsl. [loliaeT mu peakuus B mpssiMoM HarpaBieHun? OTBET 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] 0OpaTHMbIX
XUMHUYECKHX peakuil. DHTAIBNUUHBIN U SHTPONUNHBIN (akTopbl. PaBHOBECHAs TeMmeparypa u
ee OIpe/IeIICHUE Ha IPUMEPE PEAKLIUU:

4HC|(F) + Oz(r) pud 2H20(r) + 2C|2(r) AH0298: -112,24 xJIx.

2. CremeHb W KOHCTaHTa auccouuanu. CuiibHble M clabble AIEKTPONUTHL. Buisl
KOHIIeHTparuid. Pacuer crenenn aucconmanuu 1 pH pacTBopoB Ha mpumMepe CiIadbIX KHCIOT U
ocHoBaHuil. Paccuutars pH u crenens nucconuanuu 0,1 M pacTBopa yKCyCHON KUCIIOTBI
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3. Kaxoii 06em 3annmaror 20 r xmopa npu 30°C i nanennn 150 arm?

4. Koncranta paBHoBecus peakuun Ny + 3Hyp) @ 2 NHszp Ke=0,1 mpu 673K.
PaBHoBecHbIe KOHIIeHTparuu [Hy] = 0,6 monw/n; [NH3] = 0,18 Monb/n. Beraucinte HadalibHYIO U
PaBHOBECHYIO KOHIIEHTPAIIUH a30Ta.

5. CranpHas KOHCTPYKIIMS HAXOAUTCS B MOPCKO# Boze. Kakue mnpoiiecchl MpoTeKaroT Npu ee
Koppo3uu? Kak H3MEHUTCS KOPPO3MOHHBIA TPOIECC, €CIM K KOHCTPYKIMH MPHCOSAHMHHUTH
LIUHKOBBINA MPOTEKTOP?

9K3AMEHAIIMOHHBINH BUJET N12

1. Ilpunnun Jle-Illarenpe. PakTopbl, BIUSIOUIME HA CIBUI PABHOBECHS XUMHUYECKOU
peaknuu. [Toka3zate Ha mpumepax nonydeHus ammuaka 1 NHs -+ HyO 5 = NH;OH,

2. Tepmogunamuueckass cuctema. Buael cuctem. CoctosiHue cucTeMbl. DyHKIHUH
COCTOSIHUSI U MapaMeTphl cucTeMbl. BHyTpeHHsst sHeprus (ee pU3NYECKUil CMBICT) U SHTAIBIH
cucreMsl. [IpakTHdyeckoe MpUMEHEHUE ITUX BEITUYHMH.

3. IIpu BoccTanoBieHNH Bo1opo1oM 1,34 r okcuaa aneMenTa oopa3oBanoch 0,324 T BOJIBI.

Ornpenenutb SKBUBAJICHTHYIO MACCy IBYXBaJIEHTHOTO AJieMeHTa. UTo 3To 3a eMeHT?

4. Boruncnute pH u pOH u crenens nucconuanuu pactBopa: 8% pactsop HF
Knx = 6,61-10. IlnotHocTs pacTBOpa pasHa 1,2 r/em’

5. Uepes pactBop FeCl, mpomyctunu Tok cuioit 3A B Teuenuu 10 munyT. Paccuntars Maccy
JKelesa, BblIenMBIIerocs Ha karogax npu B,= 80 %. Kakas napamienpHas peakuus HOpOTEKaeT
Hapsay C BbIACICHHEM Xene3a Ha karoge? Kakoill ra3 m B KakoM KOJMYECTBE BBIJCIMIICA Ha
uHepTHbIX aHonax npu 100 % Beixoze 1o Toky?

9K3AMEHAIIMOHHBINA BUJET N13

1. TloHsiTHE O CKOPOCTH XUMHUYECKHX peakiuii. CpeHsss 1 MTHOBEHHAs! CKOPOCTh PEAKIIHH.
DHeprusi akTHBALMU TIpollecca B OOBIYHON peakuu W TPH HKCIOJB30BAHWU KaTalln3aTopa.
CKOpOCTh TeTepPOTeHHBIX PEaKIiii U MX 0coO0eHHOCTH. [1opsAI0K M MOJIEKYIIPHOCTD PEAKIIHH.

2. Tlonbepure koaddunmentsl B ypaBuenuu BiO3 + KOH + Br, — KBiO3; + KBr + H30.
VKaxute OKUCIUTEIb W BOCCTAHOBUTENb. Kakoill M3 DJIEMEHTOB OKHUCISAETCS, KaKou
BOCCTaHABIIMBAETCS? TOWIET JIU JaHHAs peakuus B mpsiMoM HampaBieHuu? OTBeT 000CHOBAThH
pacueTom.

3. Haittu pH u xoHnenTpanuto ruapokcua-uona 0,1 % CH3COOH, p =1 r/em®

4. VcxonHble KOHIEHTpAIMU a30Ta U Bogopoaa B cucreme: No () + 3Hs () @ 2NH3() 6butn
[N2] = 2 monw/mn, [Hz]= 8 mMonb/n. K MOMeHTY HacTyIjieHUs: paBHOBecusi nipopearupoBaio 10%
MCXOJHOTO KOJHMYECTBa a30Ta. BO CKONBKO pa3 M3MEHUTCS JaBJICHUE MOCIE MPUX0Ja PEeaKIHHU K
pasHoBecuro. T = 5000C.

5. CocraBbTe cxemy u paccuurtaiite DJ[C raapBaHHYECKOro 3JEMEHTa, B KOTOpOM OBl
nporekaia peakuus: Cd + Cu®* = Cd** + Cu, eciut koHueHTpawus HoHOB B pacteope: [Cd*] = 0,1
moub/1 1 [Cu?*] = 0,01 Mo/

9K3AMEHAIIMOHHBINA BUJET N14

1. CBs13p cranmapTHOM sHeprun [ mO60ca peakiuu ¢ KOHCTaHTON paBHOBecHs. CBSI3b MEXKIY
K, 1 K¢ 3aBUCHMOCTb KOHCTaHTBI CKOPOCTH PEAKIIUH B 3aBUCUMOCTH OT TEMIEPATYPHI.

2. 3akonsl Payna. DOymuockonuss U Kpuockomus. OcMOC U OCMOTHYECKOE JIaBJICHHE.
CunbHble U cnabble 37eKkTposuThl. CTeneHb TUCCOIMAlMM U KOHCTaHTa auccouuanuu. OT 4ero
3aBUCST 3TH BETMIUHBI?

3. Bo ckosbko pa3 pactBopumocth (Mosb/11) Fe(OH),, Gonbiie pactBopumoctu Fe(OH) s,
ecn 1P =5-107% TP , = 3,810,

4. KNO; + KMnO, + KOH — KNO3 + K;MnO4 + H;0. PaccraButh ko3dduineHTsl,
yKa3aTh OKHUCIWUTEIb U BOCCTaHOBUTENb. [loiieT 1M camMOmpou3BOJIBHO peakius B MPSIMOM
HanpasieHuu? OO0CHOBATH OTBET PAaCUETOM.
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5. DeKTponHu3 pacIuiaBoB U pacTBOPOB. B ueMm 3akio4yaroTcsi 0COOGHHOCTH AJIEKTPOIIN3A B
BOJHBIX pacTBopax? YUTo Takoe BBIXOJI IO TOKY U MEPEHAIPSKEHUE PeaKuu?

9K3AMEHAIIMOHHBINA BUJIET N15

1. OOparumMble peakuuu. 3aKkoH AeiicTBMA Macc W KoHCTaHThl paBHoBecus Kc u K,
B3anMocBs3b 3THX BeNMYMH JUIsl TOMOTreHHbIX Tra3oo0pasHbix 4HClq + Oapy 2H0y + 2Clyry 1
KoHJleHcupoBaHHbIX cucteM CaCO3 = CaO + COa.

2. I'maponus coseid. CTeneHb U KOHCTaHTa rupoin3a. OU3MYECKUil CMBICI 3TUX BEJTUYUH?
Crynenyarsiii ruiponu3 Ha npumepe ZnCl; u NapHPO,4. Bausaue temneparypst Ha K. Kakuvu
croco6amMu MOXKHO MOJABUT TUIPOIH3?

3. PaccunraTh KoHIeHTpamuio nosos H" OH “u pH 0,5 % pactBopa NH;OH

4. ITonb3ysach TaOJTUYHBIMK TaHHBIMU, paccunTaTtb AH 298 peakimm

CO(F) + H,0 = CO, ot H, ()

Omnpenenutsb: a) AU peakiiuu; 6) CKOJIBKO IpaMMOB M CKOJIbKO JuTpoB CO BCTYMUIIO B
peakiuio, eciu Beiieamiock 14,66 kJx termna (H.y.)?

5. CranpHas neranp ObUla TralbBaHWYECKH OLMHKOBaHa 3a 1 yac 40 MHUHYT B BOJHOM
pactBope ZnSO,4 Macca mokpsiTust coctaBuna 7,84 r, B;= 72,2%. Uemy Oblna paBHa cria ToKa?

D9K3AMEHAIIMOHHBINA BUJIET N16

1. AKTUBHBIE MOJIEKYJIBI U paciipenesienne MakcBeiaa. DHeprusi akTUBALMK, EPEeX0IHOe
COCTOSIHME M aKTMBHPOBAaHHBI KOMIUIEKC Ha IpPHUMeEpE OJHOCTaaAuiiHOW peakuuu. Hapucoartsb
JarpaMMy peakiuu.

2. CryneHyatas AMCCOLMALUs 3JIEKTPOJIMTOB B pacTtBopax. KoHcTaHThl nuccoumanuu
KUCIIOT U ocHOBaHUU. OCHOBHBIE, KUCIIbIE U cpeAHue conu. X auccounanmys.

3. Ompenenuth pactBopuMocTh Ag,S, ecnu ero I[P = 6.10°°. Kax wu3MeHurcs
pactBopuMocTh AgsS eciu B pactBop 106aButh 0,5 M KoS

4. BerauciuTh KOHIEHTpanuio noHoB Bogopoaa u pH B 0,01 M NaOH u 0,01 M pactBope
NH4OH.

5. Paccunraiire DJIC snementa PY/Co> 0,01; Co®* 107 // Cr** 10°, Cr **, 10°M/n/ PY,
VYKakuTe peakliMy U NOJSIPHOCTD 3JIEKTPOIOB.

9K3AMEHAIIMOHHBINA BUJET N17

1. OKHUCINUTENbHO-BOCCTAHOBUTENIbHBIE peakinu. Kputepuu, onpeensioniue HanpaBieHue
TUX peakuuil. MeTos mosypeakiuil Juist moadopa Ko3(h@UIMEHTOB ypaBHEHHM Ha mpumepe
peakuuu:

Cu,S + HNO3 (xormy = CU(NO3), + H2SO4 + NO

2. Oco0eHHOCTH KMHETUKH IeTePOreHHbIX peakuil. [ OMOreHHbIN U reTeporeHHbIN KaTaaus.
JlocTOMHCTBAa M HEIOCTaTKM TOMOTEHHOIO M TeTepOreHHOro Karanmuza. YTto Heo0XoauMo
HOPEINPUHSTH, YTOOBl YBEIMUYUTH MPOU3BOJUTENILHOCTh PEAKTOpa MPH T€TEPOre€HHOM KaTaluse.
[TpyunHBEI N3MEHEHNS CKOPOCTH peakLUy IpU BBEAEHUM KaTanu3aropa. HapucoBarbs nuarpaMMbl
peaxkuuu. Biuser nu karaau3aTop Ha paBHOBECHE U TEIUIOBOM 3 dexT peakuun?

3. Onpenenute pH pactBopa, cogepxamero B 11 0,351 NH,OH.

4. Jna peakuun 2CUmy + 1/20501) = CuO¢my AH298 KOTOpOI cocTaBisier -167,6 kJIxk,
paccuuTaTh: a) CKOJIBKO JUTPOB KUCJIOPOJA BCTYIMJIO B PEAKIHIO, €CIU BhIAENUIoch 335,2 k/[x
tera? 0) AUCygg peakimu (B udpax).

5. CKoJIIBKO TpaMMOB CEpPHOM KHCIOTBI 00pa3yercsi OKOJIO HEpPacTBOPUMOIO aHOAa MpHU
ayiekTpoiin3e BogHOTo pactBopa Na,SOy, ecimm Ha 3TOM ke aHoJe BBIACTWIOCh 1,12 11 Kuciopoaa
(H.y.). PaccunTarh Maccy rasza, o0OpazoBaBIIerocsi Ha KaToJe.

9K3AMEHAIIMOHHBINA BUJET N18
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1. OcHOBHBIE 3aKOHBI XMMHUH: COXpPAHEHUE MACCHI, MOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB.
["a3oBbie 3akonbl. (Unciao ABoraapo, ypaBHeHue MeHeneeBa-Kianeiipona,3akoH S5KBUBAJICHTOB).
OKBUBAJIEHTHI Pa3IMYHbIX KJIACCOB BEIECTB (OKCHIbI, COJI, KUCIOThI, OCHOBAHUS).

2.MexaHu3M U CTaJUHHOCTh peakuuid. MOJEKyIIpHOCTh SJIEMEHTapHBIX CTAAUM H
DHEPreTUYeCcKas auarpaMMa MHOTIOCTaIuMHOM peakuuu. Jlumutupyromas cragud. [lopsgox
peaxIuu.

3. 3akon I'ecca u ero cneacrBus. Tepmoxumumueckue ypaBHeHUs. Pacuer TemIoBbIX
3¢ dexToB xumMHUeckux peakuuii. [lokazaTh Ha MpuUMepe peaklMi CHHTE3a aMMHAaKa.

4. ns peakun 2N,0 = 2 Ny +O; onpenenuts: 1) paBHOBECHBIE KOHIICHTPAIIMU BEIICCTB,
eciu ucxonHast [N2O] = 0,2 M, a kK MOMEHTY paBHOBecHsI mpopearupoBaio 20 % 3akucu a3ora;
Ompenennts K, K.

5. Kak mporekaer Koppo3usi XpOMHPOBAaHHOI'O CTalbHOIO H3ZENUs: a) B KUCIOH U 0)
HEUTpaJIbHOU Ccpejie IPU HAPYLIEHUH LEI0CTHOCTU NMOKPhITUsA? COCTaBbTE CXEMbI KOPPO3MOHHBIX
raJIbBAHMYECKUX DJIEMEHTOB U 3alUIINTE YPAaBHEHUS PEaKIUil.

3K3AMEHAIMOHHBINA BHUJET N19

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

2. 3aKkoH JieificTBUs Macc. 3aBUCUMOCTh CKOPOCTH XMMHMYECKON PeakLUuu OT KOHLEHTpaluu
peareHToB U TeMmIieparypbl. DHeprust aktuBauuu. [lopsinku peaxiuu. KoHCTaHTBI CKOpPOCTH U
paBHOBECHS.

3. DHTpomuUsA. DHTpPONUITHBIE AMArPaMMbl HMHIMBUyaJbHBIX BemlecTB. Bo3pactanue (yObLib)
SHTPONHUHU B 3aBUCUMOCTH OT CTPOEHHUS BEUIECTB, NMpH (Pa30BBIX NEPEXOAaX U B XUMHUYECKHUX
peakuusx.

4. lana peakius: CO + Cly = COCl,. Ucxoaubie koHuentpauuu CO u xnopa paBubl 0,5 1
0,2 M. OnpenenuTh paBHOBECHBIC KOHIIGHTPAIIMU BCEX BEIECTB B MOMEHT BpeMeHH, koraa [Cl ]
=0,1 M. Paccuntarh KOHCTAaHTY PaBHOBECHUS PEAKIUH.

5. Onpenenuts TeMIepaTypy, BbIIe KOTOPOil Bo3MokHa peakuusi: 2H,S + 30, = 2 H,0 + 2
SO,. Bce BemiectBa ra3zoobpasHbl. Mper 5m peakius caMONpOM3BOJBHO TNPH CTAHAAPTHBIX
YCIOBUAX? DHTPONUNUHBIN WU SHTANBIUUHBIN (aKkTOp ONnpeaenseT NpOTeKaHHe peakuu?

DK3AMEHAIIMOHHBINA BUJIET N20

1. BausHue TemmepaTypbl Ha CKOpOCTh XMMHUeckoil peakuuu. IlpaBuno Bant-T'odda.
VYpaBHeHue AppeHnyca. DHEprusi aKTUBAIMM M TPEIIKCIOHCHIMATBHBIA MHOXHTENb - HX
¢busnueckuit cmpica. Kak MoxxHO caBuHYTh paBHoBecue peakiuu 2N,0 = 2 Ny +O; B oOpaTHOM
HampasieHuy, ecau AHy, <0.

2. Beruncaute KoHUEHTpanuo noHoB Bogopoaa u pH B 0,01 % pactBope NaOH.

3. s peaxuun 2N,0 = 2 N, +O, onpenenuth: 1) paBHOBECHBIC KOHIICHTPAIMH BEIIECTB,
ecmn ucxonnas [N»O]=0,2 M, a k MmomeHTy paBHOBecus mpopearupoBaiio 20 % 3akucu a3ora;
Omnpenemuts K, 1 Kc. 2) Bo CkOIBKO pa3 W3MEHHUTCS AaBICHUE NP PABHOBECHH 10 CPAaBHEHUIO C
UCXO/IHBIM COCTOSIHUEM?

4. SnCl, + K,Cr,07 + HClI — SnCl, + CrClz + KCI + H,0. PaccraButh KO3 GHUIIMEHTHI,
yKa3aThb OKHCIUTENIb M BOCCTaHOBUTENb. [loieT M camMOnmpoOM3BOJIBHO pEakUus B MPSIMOM
HanpasyieHuu? OO0CHOBATh OTBET PACUETOM.

5. lns rampBaHUUYECKOTO 3JeMeHTa Fe| Fe*? (0,001moms/1) || Ag*(0,1mons/m) |Ag ykaszaTh
MOJISIPHOCTH AJIEKTPOJIOB W HAIpPaBJICHUE JBIKCHUS AJIEKTPOHOB BO BHEIIHEH Ienu. PaccumTarthb

SMC.

3K3AMEHAHI/IOHHI)II71 BHJET N21
1. OKHUCIUTENbHO-BOCCTAHOBUTENBHEIE M OOMEHHbIE  peakuud.  Kpurepuwu,
OIIpEICTISIIOIINE HANpaBlieHHe JTUX peakuuil. PaccraButh k03()UIMEHTH M TMOKa3aTh Ha
IpHMEPE PEaKIMU:
Al + KMnO, + H,SO,— A|2(SO4)3 + MnSQO, + K,SO4 + H,0
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MOWM/IET JIM JaHHAS PEaKIUsl cCaMoIpon3BoiibHO? OTBET 000CHOBATH PACYETOM.

2. Paccuuratp TermnoBoi 3 ekt mporecta ¥ paBHOBECHYIO TEMIIEPATYPY IS PEAKIIUHU:

AlCs o+ 602 = 2Al,03 () + 3CO,. Kakoe k01-Bo Teruia BEIIETUTHCS IpH 00pa3zoBanuu 10
CO..

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

4. TepmonumHamuyeckas cucrtemMa. Buubl cucteM. BHYTpeHHsIsI SHEprus, SHTAJIbIINS,
sHTpomust U >Heprusi [ mb6ca cucrempl. X Qu3nueckuil cMBICI, B3aUMOCBS3b U MPAKTHUECKOE
MPUMEHEHNE YTUX BEJIMYHH.

5. IlpuunHBI BOSHUKHOBEHUS TallbBaHONAp Mpu Koppo3uu. CrocoObl 3aUThl METALIOB OT
KOPPO3HH.

9K3AMEHAIIMOHHBINA BUJET N22

1. 'oMoreHHbI U reTeporeHHbI Katanu3. BiausHue karanusatopa Ha Oapbep HpsIMON U
oOpatHOM xumuyeckod peakuuu. Kartanmu3 u xumuueckoe paBHOBecue. JlocTOMHCTBA H
HEJOCTAaTKH TOMOTEHHOTO W TE€TEPOTeHHOr0 KaTain3a.

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

3. T'ereporeHHOe paBHOBECHE OCAOK - HACHIINICHHBI PacTBOP TPYAHO PACTBOPHMOIO
anekTponuta. Paccunrarts [1P Haceimennoro pactsopa Al(OH)s3 ecniu konnenTpauust nonos OH™ B
HEM paBHa 107 m/n. Kak mMoxHO CABUHYTh PAaBHOBECHE B ATOM cCllyyae B MPSIMOM U OOpaTHOM
HarnpaBJIeHUAX ?

4. AH°39g peakimu Cd() + 1/20;) = CdOgy) coctaBuser - 256,43 xJx. 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 peakums: Ni + Ag*= Ni®* + Ag, eciu koHmeHTparms nosoB B pactsope: [Ni*] = 0,01
mons/1m 1 [Ag'] = 0,1 Mons/n

9K3AMEHAIIMOHHBIA BUJET N 23

1. KoHcranta ckopocTH. DHeprus akTHUBAaLUK Tpolecca. AKTUBUPOBAHHBIA KOMILJIEKC.
AKTHBHBIE MOJIEKYJIBI (pacnpenenenne MakcBesuia). DHeprusi akTUBAlLUH, IEPEX0THOE COCTOSHUE
Y aKTMBUPOBAHHBIM KOMIUIEKC Ha IIpUMEpe OJHOCTaaAuWHOW peakuuu. HapucoBare nuarpammy
peakuuu. BinsHue Temneparypsl Ha CKOPOCTh XUMUYECKOW PEAKIUH.

2. CKOJIBKO Teria BbIIEIUTCS ITPU 00pa3oBaHuu | KT KpEMHHUS 110 peaKIUU

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

Haittn paBHOBECHYIO TemMIiepaTypy JaHHOW pEAKIIHUH.

3. PaccTaBuTh KO GUIMEHTHI U TOKa3aTh HA IIPUMEpE peaKIiu

Fe203 + KNO3 + KOH— KzFeO4 + KN03 + Hzo

OTBeTuTh Ha BOMpOC, MOWIET JM JaHHAs peakuus camorpou3BosibHO? OTBEeT 000CHOBATH
pacueTom.

4. Onpenenutsb AaBlIeHUE B cocyne 00beMoM 14 11 ra30Boit cMecu mpu 20°C, cocrosimeit u3
18 r xnopa n 12 r a3ora.

5. 3amumure ypaBHEHHUS OHIEKTPOIHBIX MPOIECCOB M TOKOOOpasyrmolledl peakuuw,
paccunTaiite DJIC ransBanmueckoro snementa: Cu | Cu®* (0,01moms/1) || Ag(0,1 mos/n) | Ag

DK3AMEHAIIMOHHBINA BUJIET N24

1. Teopus nsnexTpoauTudeckoit nuccormanuu. CrocoObl BBIpaKEHUS KOHIICHTPAIUH.
CunbHble u cnabble amekTpoiuTbl. CTeneHb W KOHCTaHTa auccouumanuu. Haiitu pH nu
KOHIIeHTpaIuto ruapokcua-uona 6 % CH3COOH (p = 1,1 F/CM3)

2. Tepmomunammuueckass cucrema. Bunbl cucrem. CocrositHME cuCTeMbl. BHyTpeHH:s
SHEPIHs U SHTANBINS CUCTEMbl. DU3NYECKHI CMBICI 3TUX BEJIMYMH U B3aUMOCBSI3b MEX/1y HUMHU.

3. IIpu kakux yciaoBusix Hajxo BecTd peakuuro Ny y + 3H; (i < 2 NH;3 (), AH0298= -92,3
k/[K, 9TOOBI MONYyYHTh MaKCUMalbHBIA BBIXOJ amMMmuaka? Kak OOBSICHUTH, YTO HAa MPAKTHUKE
CHHTE3 aMMHaKa BEIyT MPH BBICOKHUX JABJICHUSAX U TEMIIEPATYpPE (400-5000C)‘?
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4. Beruucnuts pH 0,1% pactBopa Ca(OH),; ecnu ero I[1P =5,5. 10°.

5. PaguHupoBanue MeTaJIOB U MOJIydyeHHe alfoMUHNA. ONUIINTE NPOLECCH, IPOTEKAOLINE
IpU 3JIEKTpoXUMHUUYECKOM crocoOe mnomyueHuss Al. Ilouemy AlHenb3s moaydyuTh M3 BOJHBIX
pacTBOpoB?

3K3AMEHAIMOHHBINA BUJIET N25

1. CranpapTHble SHTaNbIIMM OOpPA30BaHUS IPOCTBIX U CIOXKHBIX BEIIECTB. DHTPOIHUSA U
TEepMOJIMHAMHUUECKasi BepoATHOCTb. He mpoBoas pacueToB yka3aTh B KAKMX PEaKLHUAX, SHTPOIUS
BO3pacTaeT, a B KAKUX YMEHbIIAETCS?

PC|5(F) 2 PC|3(F) + C|2(r); C(rp) + 2H2(r) 2 CH4(F); CO(F) + Hzo(r) 2 Hz(r) + COQ(F)
OTBeTbI 000CHOBATD.

2. T'ereporeHHoe paBHOBECHE OCAJlOK - HaChIIEHHbINH pacTBop. Hanucats Beipakenue 1P
mist Cr(OH)3 1 paccuntaTh pacTBOPUMOCT ATOTO COSAUHEHHS B M/ M I/J. YCIOBUSL OCQXKICHHUS
¥ PaCTBOPEHUS OCAIKOB.

3. BHyTpeHHss 3Heprus U HTaNbIusA cucteMsl. [IpakTuueckoe NpUMeHEHHE 3TUX BEJIHYHUH.
[lepBbIii 3aK0H TepMoIUHAMHUKH. DHTaNbus. TermoBeie apdexTs peakuuid QV u Qp. DHIO - U
9K30TEPMHUYECKUE PEaKIUH.

4. ITpu kakoM 00IIEM TaBJICHUH JIOJKHA HAXOIUTHCS PABHOBECHASI CHCTEMA

PCl;s = PC|3(F) + Clz(r),
uto0bl mapuuansHoe gasineHne PCls mpu 250°C 6buto paBro larm. K= 1,78.

5. Ilpu snextponuze BoaHbIX pactBopoB M@SO, u CuSO, B aByX mocieAoBaTeabHO
COCIMHEHHBIX JJEKTPOJM3Epax Ha KaTojAe OAHOTO M3 HHX Bbiemwiock 0,2 T Bomopona.
Paccuutate Maccel BemiecTB, OOpa30BaBLIMXCS Ha BCEX JPYTUX JJIEKTpoAax (aHOIbl He
pacTBOpuMBI€) IpU BbIxoze 1o Toky 100%?

DK3AMEHAIIMOHHBINA BUJIET N26

1. I'maponus coneit. Ctenenp U KoHcTaHTa Tujponu3a. CtyneHdaTslil ruaponus. BausHue
TeMIeparypsbl, pa30aBieHHus U OJHOMMEHHBIX MOHOB Ha ruaposn3 cojeil. Koncranra ruaponusa.
pH cpenst npu ruaponuze coneit. CABUT paBHOBECHS ITPU TUAPOIIN3E.

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

3. Peaxuus okucneHus ammuaka rnpotekaer o ypasHeHHI0 4 NHz iy + 302 1) =2 Ny () + 6
H2O(. ObpasoBanue 4,48 1 a3oTa mpu H.y. CONpoBOXIaeTcs BbaeneHueM 153,3 k/[x Temna.
Paccuntate AH98 1 paBHOBECHYIO TeMIeparypy JaHHOW peakuuu. CKOJIBKO Teria BBIACIUTCS
IIpU OKUCJIEHUH | T ammuaka?

4. Ucxoansle koHUeHTpauu BemecTB B peakuun  COqy + HO) 2 Hyry + COyry Obun:
[CO] = 0,05 monb/n; [H20] = 0,06 momns/it; [Hz] = 0,2 mone/m; [COz] = 0,4 mosb/n. Beraucnure
KOHIIGHTPALlMM BCEX YYACTBYIOLIMX B pEaKIMH BEIIECTB MOCJE TOro, Kak mpopearuposaio 60%
H20. HaiiTi KOHCTaHTYy paBHOBECHS PEaKIINH.

5. PaccunTaTh >1M€KTPOAHBIE MOTEHLUAIBI MEIHOTO Cu|Cu2+ (0,01 ™m/m) m HHUKeneBOTro
Ni[Ni?* (0,01 wm/i) snexrpono. COCTaBUTh ranbBaHHYECKHil sreMeHT. Harmcath peakuuu Ha
karoze u anone. Paccunrars OJ1C anemeHra.

DK3AMEHAIIMOHHBINA BUJIET N27
1. Tomorennsli kaTanu3. BnusHue kaTanmuzaTopa Ha Oapbep mnpsiMoi u oOpaTHON
XuMu4yeckon peakiuu. Katanmn3 um Xxumudeckoe paBHOBecHe. J[OCTOMHCTBA M HENOCTATKH
TOMOTE€HHOTI'O ¥ T€TEPOr€HHOI0 KaTaau3a.
2. I'maponus coneit. CteneHb U KOHCTaHTa ruaposn3a. CTyneHyarblii TUApoau3. BiusHue
TeMIIepaTyphbl, pa30aBIeHU U OJHOUMEHHBIX HOHOB Ha TUAPOIIU3 COJIEH.
3. Haittu pH u koHnenTpanuio rugpokcua-unona 6 % CH3COOH, p = 1,1 r/em®

4. OnpenenuTh TeMIIEpaTypy, BBIIIE I HUKE KOTOPOH BO3ZMOXKHA PEaKIIHsL:
2H,S + 30, =2 H,0 + 2 SO..
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Bce BemecTBa ra3oo0pa3Hsl. SIBisieTcst peakius 3K30- WIM 3HJ0TEPMUIECKOM?

5. CocraBbTe cXeMy O3JIEKTpPOJIM3a JUXJOpHIA OJIoBa HAa MeAHBIX 3jekTponax. Kakoe
KOJIMYECTBO 0JIOBA BBIAEIMUTCA Ha KaTtone, eciau Tok 0,25 A mpomyckare B TeueHue 10 MHUHYT.
PaccumnTaiiTe 2IeKTpOXUMHUYECKUM SKBUBAJICHT 0JioBa B I/A-4. BT = 100%.

9K3AMEHAIIMOHHBINA BUJET N28

1. DHTpONUS U ee PoJIb B XUMUYECKUX peakiusx. OT Kakux (hakTOpOB 3aBUCHT HTPOIUS U
SHTPONUITHAS TUarpaMMa BOJIbI U XKele3a.

2. Kak mnporekaeT KOppo3us XpPOMHMPOBAHHOI'O CTaJbHOTO M3JENHUS C HapyLIEHHBIM
MOKPBITUEM B KMCJIOW M B HEUTpaJIbHOU cpenax? 3anuinTe KOPPO3UOHHBIE MPOLIECCHI.

3. Xumwuyeckoe paBHOBecHe. KOHCTaHTBI CKOPOCTH W XHUMHYECKOTO DPABHOBECHS U
3aBUCHMOCTb MX OT TeMIIepaTypsl U BUja peakiuu. PaBHoBecue B rereporeHHoi cucteMe Cpagur)
+ COyp) = 2 CO(y yCTaHOBWIIOCH IPH CIEAYIOUIMX KOHLEHTPALMSIX pPEarupyroldX BEILECTB
(monb/n): [CO2] = 0,6, [CO] = 0,4. Bpruucnauth ucxoanyro konuentpauuro CO,. 3anucartb
MaTemaTtuueckoe BolpaxkeHue Kp u onpenenurs coBnaaarot au Kp u Kc uucnenno.

4. Jlns nmomydenus 1 M° xjopa (H.y.) amekTpoim3om BoaHoro pactBopa NaCl uepes
aektposimzep Obuto mpomymieHo 2500A +dgac snektpudectBa. COCTaBUTH CXEMY 3JICKTPOJIH3a H
paccuuTaTh BBIXOJ] IO TOKY XJIOpA.

5. Onpenenute pH pactBopa, cogepxarero B 1 0,351 NH,OH.

D9K3AMEHAIIMOHHBINA BUJET N29

1. DnexTponu3 BOAHBIX pacTBOpoB. 3akoHbl Papaznesd. 3anucaTb peaklUM 3JIEKTPOJIU3a
FeCl, Ha nHEPTHBIX 3JEKTPOAAX M BBIYMCIUTH MACCy BEILECTBA, MOJYYCHHOTO Ha KaToe U 00beM
ra3a, BBIICIMBILErOCs Ha aHOJE, MPH D3JIEKTPOJIU3E PACTBOPOB HJIEKTPOJIUTOB, €CIHU BpeMs
anekTponusa 30 muHyT, a cuna Toka [=2A, ecnu Bbixon mo Toky Br=100%. Kakue Bemectsa
OyAyT BBLAETATHCA Ha 3JIEKTPOoJIaX PU 3aMeHe WHEPTHOIo aHoja Ha Fe?

2. Kpurepun camMOnpoOM3BOJIBHOTO MPOTEKAHUS XUMHUYECKHX pPEaKIUid. DHTAIBIMUHHBIN 1
SHTPONMUIHBIN (AKTOPBl XMMUYECKHX peakuuid. OnpenenuTb BO3MOXKHOCTh CaMONPOU3BOIBHOTO
MPOTEKAHHS PEAKIIMH TP CTAHAAPTHBIX YCIOBHSX. YKaxKuTe 3HAK AS’ xp. OTBET 000CHYNTE Ha
npumepe peakuu: PbOy + CO(ry = Pb() + COxp.

3. DHepreTHyecKue TuUarpaMMbl XUMHYECKUX PEaKIHid. JHEprHsl aKTHBAlMU. Y paBHEHUE
Appennyca. IlpaBuno Baut-I'opda. Kak u3MeHHTCS CKOpPOCTh pEaKkUUH NpU HOHUKEHUHU
temrneparypsl Ha S0C, eciu TemnepatypHbiid kKodgdumuent y = 3,07

4. TlepBblit 3aKOH TEPMOAMHAMUKU. BHYTpEeHHss SHEPIrUs U SHTAIbIN; GU3NUIECKUN CMBICI
U CBSI3b MEXAY 3TUMHU BEJIMUYUHAMU.

5. OCHOBHBIE 3aKOHBI XMMHHU (COXpaHEHHE MAacChl, MOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB.
["azoBeie 3akoHbl (ABoraapo, MenaeneeBa-Knaneiipona...). IlapruanpHbie naBiIeHUS Ta30B.
3akoH HKBHUBaJICHTOB. OCHOBHBIE MOHATUS XMMHUU (ATOM, XMMHUYECKUH 3JIEMEHT, H30TOIIbI,
MOJIEKYJa, HOH, CBOOOIHBIN pajuKai, MOJIb U SKBUBAJIEHT). XUMHUUYecKas popmyrna. AOCOIIOTHBIE
Y OTHOCHUTEIIBHBIE MacChl aTOMOB. ATOMHas einHMIAa Maccel. Yneno ABoraapo. OTHocHTENbHAS
MoJieKysipHas Mmacca. Moub. MonsipHast Macca. DKBUBAJIEHThI pa3IMYHbBIX KJIACCOB BEILIECTB.

3K3AMEHAIIMOHHBIA BUJIET N30
1. DHeprernueckne auarpaMMbl XUMMUYECKHX PEAKLIUNA. DHEPrus aKTUBALMH. Y paBHEHHUE
Appennyca. IlpaBuno Baut-I'opda. Kak u3MeHHTCS CKOpPOCTh pEaKUUU NpU THOHUKEHUHU
TeMIiepaTypsl Ha 40 °C, ecrmn TeMIepaTypHblil koadpduuuent vy = 2,57
2. Hanumure ypaBHEHMS 3JEKTPOAHBIX IPOLECCOB, IOJAPHOCTh D3JIEKTPOJOB U
ToKOOGpasyroweii peakuuu, paccuntaiite DJIC snementa: Fe| Fe?*(1momb/n) || Ag* (0,01 mons/x) |
Ag
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3. Onpenenuts BO3MOXKHOCTh CAMOIIPOU3BOJIBHOrO NpoTtekanus peakuuu PbOy) + CO(y =
Pbw + COyy mpu craHmapTHBIX ycnoBusx. Ompenenure TEIIoBod 3(dexT 3Toi peaxuuy.
Viaxure 3HaK AS° xp. OTBETBI 00OCHYHTE.

4. B xakom uHTepBasiec pH HUKEIh U IMHK OYAYyT KOPPOJUPOBATH B YCIOBHIX BOJOPOTHOMN
JenoJisipu3anuu’?

5. Paccuurars pH B HaceimeanHoM pactBope Co(OH),; 1P = 4. 107

Ilepeyennb BOnpocoB U 3aaHUM /ISl IOATOTOBKH K IK3aMeHY
(OIIK-1: MOIIK-1.1, MOIIK- 1.2, MOIIK-1.3; OIIK-2: MOIIK-2.4).

1.  OcHoBHblE 3aKOHBl XHMHUU (COXpaHEHHE MAacCChl, TIOCTOSHCTBA COCTaBa,
SKBUBAJIECHTOB. ['a30Bbie 3ak0oHbI (ABoraapo, MenneneeBa-Kinamneiipona). [lapunansubsie gaBieHus
ra3oB. 3aKOH SKBHBaJIEHTOB. OCHOBHbIE MOHATUS XUMHUU (aTOM, XUMHUUECKUN 3JIEMEHT, U30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBINA paJMKajl, MOJIb U SIKBUBAJICHT).

Xumuyeckass Qopmyna. AOCOTIOTHBIE U OTHOCHTEIbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yuceno ABorajgpo. OTHocutTenbHas MojekyisipHas macca. Moabs. MonsipHas
Macca. DKBUBAJICHTHI PA3JIMYHBIX KIACCOB BEIIECTB.

2. Tepmonmunamuueckast cucrema. Bunmel cucrtem. CocTosHue cUCTeMBl. BHyTpeHHSS
SHEpPrusi W SHTANbNUS cucTeMbl. lIpakThueckoe mpumeHeHue 3TuUX BelnuyuH. [lepBblil 3aKOH
TepMoIMHAMHUKH. DHTaNbnus. Termtossie 3¢ dexrsr peakuii QV u Qp. DHIO - U HIK30TepMUYECKUE
peakiuu.

Crangaptueie  ycioBus. CrangapTHele  cocTosiHMS.  CTaHgapTHbIE  DHTAJBIIUU
00pa30oBaHMs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPOMUS U TEPMOIUHAMUYECKAS BEPOSTHOCTb.

3akon l'ecca m ero cnexctBus. Tepmoxumuueckue ypaBHEHHs. Pacuer TemnoBbIX
3¢ (}exToB XUMHYECKMX peakuuil. OHTpomnusa. BTopoil 3akoH TepMOIWHAMUKU. Y CIOBUE
CaMOIIPOMU3BOJIBHOTO  NPOTEKaHUs IPOLECCOB U  TEPMOAMHAMHUYECKOE paBHOBECHUE B
U30JIUPOBaHHOM cucteme. OHeprusi [u006ca. VYciaoBus caMONPOU3BOIBHOTO IMPOTEKAHUS
IPOLIECCOB U PABHOBECHUSI B 3aKpbIThIX cHucTeMax. (Da3oBble paBHOBECHS. ODHEpreTuyecKas
auarpaMma peakiuu. TpeTuit 3akOH TEpMOJMHAMUKU. AOCOIIOTHAs SHTPONMS MPOCTBIX U
CIIOXKHBIX BEUIECTB. OHTPONUIHBIE JUarpaMMbl WHAMBUAYaJbHBIX BellecTB. BospacTtanue
(yObUIB) SHTPONMU B 3aBHCHUMOCTH OT CTPOEHHUS BEIIECTB, NpU (Da30BBIX Mepexofax U B
XUMUYECKUX peakuusx. CBsi3b PHEPrUU aKTUBAIMU C TeruioBbIM 3¢ dexTtom. OOpaTumbie U
HEOOpaTUMBbIE MPOLECCHl. Y CIOBUS U3MEHEHHUs HAlpaBJIEHUS] OOpAaTUMbBIX XUMHUYECKUX PEAKLIUH.
OHTaJIbNUMHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temnepatrypa uHBepcuM peakuuu. CBs3b
CTaHJapTHOU »Hepruu I'mb0ca peakuu ¢ ee KOHCTAHTON paBHOBECHUS. 3aBUCUMOCTb KOHCTAHTBI
paBHOBecus OT TeMriepaTypbl. CtanmapTHas cBoOoaHas sHeprus [ mb60ca oOpa3zoBaHus BEIIECTB U
pacyeTsl cTaHAAapPTHBIX dHepruil ['md0ca XMMUYECKUX peaKIuii.

3. Kunernka xummuecknx peakuuii. CpemHsss W MTHOBEHHash CKOPOCTh pEaKIUH.
CKOpoCTbh TIE€TEpOTreHHBIX peaklui. 3aKOH [JEeHCTBUS MacC. 3aBHUCHUMOCTb CKOPOCTH OT
KOHIIeHTpauun peareHToB. llopsiaku peakiuu. KoHcTaHTa CKOPOCTH. ODHEPrUsi aKTUBALUU
nporecca. AKTUBHUPOBAHHBIM KOMILJIEKC. AKTHBHBIE MOJEKYJbl (pacmpeneneHue MakcBesia).
OHeprus axkTHBAIMM, TEPEXOJHOE COCTOSHHWE W AaKTHUBUPOBAHHBIM KOMILJIEKC Ha MpUMEpe
OJIHOCTAIMHHON peakuuu. BiusiHue TeMIiepaTrypbl Ha CKOPOCTh XMMUYECKOW peakuu. [IpaBuio
Bant-T'opda. VYpaBuenwe AppeHumyca. DHeprus akKTUBAIUU W  NPEIIKCTIOHCHIIMATBHBIN
MHOXKUTENbh - UX (U3MYECKUH CMBICT. |'OMOTeHHBIH W TeTepOTreHHBINM Karanu3. [ OMOTeHHBI
karanu3. BiusHue katanuzaropa Ha 6apeep npsiMOM U oOpaTHOM xumHuecko peakuuu. Karamms
U XMMHMUYECKOE paBHOBecHE. J[OCTOMHCTBA M HENOCTATKH 3TOrO BUJA KaTauu3a. ['eTeporeHHsli
Kataiu3 M ero ocoOeHHocTH. [IpoMexyTouHble COEIUHEHUS B TETEPOr€HHOM KaTalu3e.
JlocToMHCTBa M HEJOCTATKH FE€TEPOr€HHOT0 Karanusa. BiusHue karanuzaropa Ha E, U ckopocTu
npssMoil u oOpatHO# peakiuid. [IpuHIMIT TOABMXKHOTO (AMHAMUYECKOTO) paBHOBecus Jle-
[larense. OOpaTuMble peakiui. 3aKOH JEHCTBUS Macc M KoHcTaHThl paBHoBecus Kc n K, . Mx
COOTHOILIEHHE ISl TOMOTE€HHBIX Ta3000pa3HbIX U KOHJEHCHUPOBAHHBIX cHCTEM. MexaHHu3M H
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CTaJIMMHOCTh peakuuii. MoneKyIsIpHOCTh (IIOPSAI0K) 3JIEMEHTAPHBIX CTaguil U auarpammsl Eakt-
MyTh MHOTOCTAIUMHON peakiuu. Jlumutupyromas craausi. CBsi3b KOHCTAHT CKOPOCTEH U SHEPrUui
aKTUBAIlMM TIPAMOM M OOpaTHOW XWMHUYECKOM pEaKkUWu COOTBETCTBEHHO C KOHCTAHTOU
paBHOBeCHsI U TEIUIOBBIM 3PdekToM peakuuu. OcoOEHHOCTH TIeTepOreHHOro paBHOBECUS U
MaTEMaTUYECKOM 3alIMCH KOHCTAHT PaBHOBECUS T€TEPOr€HHBIX XUMUUECKUX PEAKIIUM.

4. Teopust >IEKTPOJIUTUYECKOM nauccoumanuu AppeHuyca. CTeneHb M KOHCTAaHTa
auccouranuu. Bunpel koHnenTpauuid. Pacuer crenenu nuccounanuu u pH pactBopoB Ha npumepe
cJ1a0bIX KMCIOT M OCHOBaHMM. Jluccounanus anekrponautoB. MlonHoe npoussenenue Boabl. llkana
KHACIOTHOCTH. He#TpanbHble, KUCIIBIE U IIeT04HbIe pacTBOphl U X pH. CrocoObl MOIKUCICHUS U
NoAUIeIaYBaHUS BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXKCHUS KOHLEHTpaluun
(mponemoHcTpupoBarh Ha mnpumepe HySOs). Crynenuaras auccouuanuisi SJIEKTPOIUTOB B
pactBopax. KOHCTaHTBI 1ucconManuy KACIOT U OCHOBaHMM. OCHOBHBIE, KUCIIBIE U CPEHUE COJIH.

3akonbl Paymns. OOymnnockonus v kpuockonus. OcCMOC U OCMOTHYECKOE JIaBJICHHE.
I'mpponus coneit. ['maponus coneld. CteneHp U KOHCTaHTa ruaposu3a. CTyneHYaThlid THAPOIIHS.
BnusiHue TemnepaTypsl, pa3z0aBiieHHs U OJHOMMEHHBIX MOHOB Ha rujpoinu3 coiseil. Koncranra
ruapoausa. pH cpensl npu rugponuse coneid. CIBUT paBHOBECHS NIPU THIPOIH3E.

I'eTreporenHoe paBHOBECHME OCAJOK - HACBILICHHBIM PAcTBOP TPYAHO PacTBOPUMOIO
JNEKTpOINTAa. MeXaHU3Mbl PACTBOPEHMSI HOHHBIX KPUCTAJIJIOB U MOJSAPHBIX MOJIEKYI. J[BrKyIas
cuiia mpouecca pactBopenusi. ConpBaranus u rugpatanus. TeroBeie 3PPEeKTh paCTBOPSHHUS.

IIP. YcnoBus ocaxaeHUsl U pacTBOPEHUS JIEKTPOIUTOB. HacklleHHbIE, IEpEChILIEHHbIE
U HEHACBIILIEHHbIE pacTBOpbI coseld. KommiiekcHble coennHeHus. Jluccoumanus KOMIUIEKCHBIX
COEeIMHEHUI.

5. JIBOMHOM AIEKTPUYECKUIN CIIONM M MEXaHW3Mbl BOSHUKHOBEHHUS CKauKa IMOTEHIMajaa Ha
IpaHuIle pasfena 3eKTpoj/pacTBop. Bomoponusiit snekrpon. CTaHIapTHBIE OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE MOTEHIUANbI. BUIBI AJEKTPOAOB U HUX OKHCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
NOTEHIHMAJBl. YCIOBUA OTOOpa OKMUCIMTENEeH M BOCCTAHOBUTENEH MO 3HAUYEHUSM CTaHIApTHBIX
ANEKTPOJHBIX IMOTEHUUANIOB noaypeakuui. @opmyina HepHcera. KOHIEHTpanMOHHBIA 3JIEMEHT.
Cessp OJIC ¢ wu3MeHeHueM »HHepruum ['nb6Oca W KOHCTaHTONW paBHOBECHS OKHUCIMTEIBHO-
BOCCTAHOBUTENBbHBIX peakiuid. ['abBaHMUECKHE 3JEMEHTHI. DJIEKTPOIHU3. 3aKOHBI AJIEKTPOIM3a
@apanes. Yucno Papaznes. Boixoa nmo toxy. OT60p BEpOATHBIX 3JIEKTPOAHBIX MOJypeakiMii Ha
OCHOBE 3HaYEHHH UX 3JIEKTPOJIHBIX NOoTeHIMaNoB. [lepenanpspkeHne. DNeKTpoiIn3 ¢ UHEPTHBIMU U
pacTBOpUMBIMU aHofaMu. (OOOCHOBaHME BBIOOpA IEKTPOIHBIX MOJYpPEAKIMH Ha OCHOBE MX
AIIEKTPO/IHBIX OTEHIIUAJIOB.

6.. Bunel koppo3uu. Kopposuss ¢ BOAOPOAHOM M KUCIOPOIHOW Aenoisspu3anuei.
Huarpammsl [lyp6e ¥ uX uHCIONB30BaHHME, NPUMEHUTENBHO K KOPPO3MOHHBIM IPOLIECCaM.
CriocoOb!I 3aIUThl METAJIOB OT KOPPO3UHU

48



YTBEPXJIAIO:
Hupexrop nacturyra XTuM

O 202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoOB/ CIIEIUATNCTOB/ MarUCTPOB
Hamnpagnenue: {mudp — Ha3BaHue}
HamnpaBieHHOCTB:
dopma 00yueHHs
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B pabGouyro nporpamMmy He BHOCATCS u3MeHeHHs. [IporpaMmMa akTyanu3upoBaHa Jyist
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
Hayvasa MOJATOTOBKH):

1) ;

)
Pazpaboruuk (u):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « » 202 1_F.

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHnuu KadeIpol
npotokos Ne OT «__ » 2021 1.

3aBenyronui kadgeapoi

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolHii BhITycKatoen kaheapoi (naumerosanue) « » 2021 r.

Meronnueckuit otnen YMY: « » 2021 .
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