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

1.1. HeassMu ocBOeHMsA AUCHMIUIMHBI «OOIIas U HeOpraHUYeckass XMMUs» SBISCTCS
TEOpeTHYecKas M TMPAKTHUECKasi MOATOTOBKA CTYIEHTOB IO OCHOBHBIM (()yHIaMEHTAJIbHBIM)
pa3nenaM oOLIEH M HEOPraHWYECKOW XUMHUHM C YYETOM COBPEMEHHBIX TEHACHLUH pa3BUTUSA
XMMHYECKOM HAyKHM, 4YTO oOOecreyuBaeT pelleHHe BBITYCKHUKOM 3ajad  Oyaymien
npodeCCHOHATIBHON JIeATeIbHOCTH; (hopMupoBaHue (yHIAMEHTAIbHBIX 3HAHUM MO oOLIed u
HEOPraHMYeCKOW XMMHUHU, YMEHUH 1 HaBBIKOB HKCIIEPUMEHTAIbHOI paboThI.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

— TOTOBHOCTb CTYIACHTOB K MCIIOJb30BaHUIO IOJIYYCHHBIX IIPU U3YYCHUU NUCLUILUIMHBI
«O01mas 1 HeopraHMuYecKasi XUMHUs 3HAHWH, YMEHUH, HAaBBIKOB M KOMIIETEHIIMIA TIPU M3yYECHUU
OO0IIeHAYYHBIX U CIIEUUAIBHBIX TUCIUILUINH, a TAKXKe JUI PeIIeHUs MPpOo(eCCUOHATBHBIX 3a/1a4;

- cdopMuUpOBaTh yMEHHS W HaBBIKM OSKCIEPUMEHTAIBHON paboOThl B XHMHUYECKOM
nabopaTtopuu, IPOBEACHHS HAYYHOT'O UCCIIE0BAHUS, aHAJIN3a PE3yJIbTaTOB 3KCIIEPUMEHTA;

- TOTOBHOCTb CTYACHTOB K OPIaHU3ALMHA CAMOCTOSITEIbHOM JNEATEIBHOCTH JJIS PELICHUS
MIOCTaBJIEHHBIX 337a4 U pabOThl ¢ HAYYHO-TEXHUUECKOH JINTEPATYPOil;

- TOTOBHOCTHh CTYJCHTOB K IOJIb30BaHHIO MH(POPMAIMOHHBIMU cUcCTeMaMu (yueOHas,
Hay4yHas IMTepaTypa, THTEPHET-PECypCHI).

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

2.1. Y4yeOHas aucuunianHa «OO0masi U HeoOpraHuvyeckKass XMMHsS» BKJIYEHA B
00s13aTeNbHBINA TIepeveHb JUCIHUILINH 00s3aTeNbHON YacTH 00pa3oBaTENbHON MPOTPaMMBbl BHE
3aBUCUMOCTH OT €€ HampaBlieHHOCTH (rpoduist). JucuurimHa peaanu3yeTcsi B COOTBETCTBHU C
tpeboBanusimu GI'OC, OI1 BO u VII, no naHHOMY HanpaBieHHUIO MOIIOTOBKH.

JlucuumniuHa OCHOBBIBA€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPU
W3YYCHUU XUMHUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOSHUS TUCIIUTITMHBI
CTYJEHT JIOJDKEH BJIaJIeTh XUMHUYECKONH TEPMHUHOJIOTHEH; TOHUMATh CMBICT XUMUYECKUX (HOpMYyIT
U CUMBOJIOB, MHJEKCOB M KOI(P(MUIMEHTOB B XUMHUYECKMX YPABHEHHSX pEaKIMil; UMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIaccaX HEOPTraHWYECKUX COCIUHEHHWM; TOHMMATh pPa3Inyuve
MEXIYy XUMUYECKUMH U (PU3WYECKUMH SIBICHUSMHU; HWMETh TMPEACTAaBICHHE 00 aTOMHO-
MOJICKYJIIPHOM YUYE€HHUH; UMETh HABBIKU PEIICHUS MPOCTEHUIITUX pACUETHBIX 3a]1a4.

HucuumnnuHa «OO0mas ¥ HeopraHMYecKas XUMHs SBISETCS OCHOBOIMOJATAIOIIeH s
M3YYEHHUS psiia OOIICHAYYHBIX U CIIEHAIbHBIX JTUCIUILINH, CBSI3aHHBIX ¢ xumuel. [Ipumepamu
TaKUX JUCHUIUIMH SBISIOTCS: «AHATUTUYECKAs XUMHUS», TJI€ UCMONIB3YIOTCS YMEHUS U HaBBIKH,
MOJlyUYeHHBIE CTYACHTAaMH TIPH W3YYEHHH OOIIe XMMHH, pEUIeHHs pacueTHBIX 3a/ad,
YpaBHUBAHMS  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIUHA  METOJOM  TOJNYPEaKIuid W
chopMUpOBaHHBIE KOMIIETEHIIMH B OMPEACICHUH BO3MOXHOCTH TPOTEKAHUS XHWMHUYECKHX
mporieccoB. B Kxypce HeopraHnuecKoi XMMHUH 3aKJIabIBAIOTCS OCHOBBI TIOHUMAaHUS CYIITHOCTH U
BBISIBJICHUS IPUYUH TPOTEKAHUS XUMHUYECKUX TIPOIECCOB, YTO B JAITBHEHIIIEM HCTIOIB3YyeTCs MPH
W3yYEHUW CHEIUANTBHBIX JUCIHIUIMH, Takux Kak «®Dusnueckas xumusa», «OpraHumdeckas
XUMUS», ¥ TIPU BHIMIOTHEHUH BBITYCKHOW KBATM(DUKAIIMOHHONW PabOTHI.

3HaHUs, TOJyYEHHbIE TIPU  OCBOCHHMM  pa3JIe]IOB  JAUCHUIUIMHBI  «XHUMHUYECKast
TepMoauHaMuKa»y U «KuHETHKa XWUMHYECKHX IMPOIECCOB» HEOOXOAMMBI MPU HW3YYCHUU
clenyrmux Aucuuruine: «KnHetuka (hepMeHTaTUBHBIX peakiuiiy, «KomionaHas XumMus».



OCOOCHHOCTBIO JUCIMIUIMHBI SIBIISIETCS TPOBEACHHE JIA0OPAaTOPHBIX paboT, dYTO
MO3BOJISIET MPUOOPECTU CTYACHTaM YMEHHs paboTaTh ¢ XUMHUYECKUMH peareHTaMu, MOCyIou U
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHBIE HAYYHBIE
uccnenoBanus. B maGopaTopHble paOOThl BBEICHBI AJIEMEHTHI, IOBBIIAIOIINE HHTEPEC
CTYACHTOB K HUM W HX I03HABaTEJIbHYIO aKTHBHOCTb. B pabore «OmnpeneneHue TEIIOBOTO
a¢dexTa peakumy TeII0EMKOCTh KaJOpUMETpa ONPENeNsIeTCs] METOINYECKH 00Jiee TPaMOTHO,
YeM 3TO OIKMCAHO BO BCEX JIA0OPATOPHBIX MPAaKTHKyMaX, a B padore «CKOpOCTh XMMHUYECKOM
peaKkumu», MOMHUMO KAueCTBCHHBIX 3aBHCHUMOCTEH CKOPOCTH pEaKIUM OT KOHIEHTpAIUU
pEarecHTOB M TEMIIEPaTypbl, CTYACHTBI  pE3yJIbTaThl  JKCIIEPUMEHTa 00padaThIBAIOT
KOJIMYCCTBCHHO W BBIYUCIAIOT SHCPIUIO0 AKTUBALUU U KHHETUIECKUU MOPAOK PCaKIUU. I[J'ISI
MHOBBIIICHUS IO3HABATEIbHOM aKTHUBHOCTU CTYACHTOB U HpI/IO6peTCHI/I$I HMU TICPBHUYHBIX
HABbIKOB HAY4YHOI'O HCCJICIOBAHUA, B OTH KIACCHUYCCKUC .Ha60paTOpHBIe pa6OTBI BBCCHBI
AIIEMEHTHl HAYYHOTO HCCIEIOBaHMSA, KAaK-TO: a) CAMOCTOSITEIBHO MOA00paTh pPEaKTHBBI IS
NPOBE/ICHUS] TOW WM WHOW peakiuu; 0) OOBSACHUTh NPOTCKAHWE OJHOW pEaKklIuu U He
NpOTEKaHWE JPYroi, Ha TEPBbIA B3IV MOJAOOHOM, peakiiu; B) MPEICKa3aTh MPAKTUYECKOE
3HAYCHUE TOM UM WHOW PEaKIuu, COMPOBOXKIAIOIICHCS HeOObIYHBIM 3 dekTom, U T.11.

PaGouas nmporpamma qucuuruinHbl «OO0IIast U HEOPraHUYeCcKas XMMUsD) ISl UHBAIHUIOB U
Jia1 ¢ OIrpaHUYCHHBIMUA BO3MOXKXHOCTAMUA 310POBbA paBpa6aTBIBaCTC$I HHAUBUAYAJIBHO C YYCTOM
OCOOCHHOCTEH IMCUXO(PHU3UIECKOTO PA3BUTHS, WHIUBUIYATBHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbs TAKUX O0yYarOIINXCS.

3. KOMIIETEHIIUHA OBYUYAIOIIETI'OCs1l, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMs JUCHUIIVIMHBI (MOY JI51)
[Tpouecc wu3yueHus AUCHMIUTUHBL (Monynsi) «OOmIas M HeOpraHUYecKas XUMUS»

HaIpaBIieH Ha:
- (hopmupoBaHuE >EMEHTOB cienyronux kommneteHuil B coorserctBun ¢ OINOIT BO no
HaIpaBJIEHUIO MOATOTOBKH (criennanbHOCcTH) 19.03.01 «bruoTexHomorus»:
a) obmenpodeccuonansubix (OITK): OINK-1,7.

Taoauya 1- Dopmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KOoMRemenyuio
COBMECHHO

Oomas u
HeOpraHuvecKas v v
xumus (b1.6.13)

AHanuTuyecKas XUMHUSL 1
(bU3NKO-XUMIIECKHE v v
metosl anammsa (b1.5.1)

BHOTEXHOIOTHUECKHE
IIPOM3BO/ICTBA v v
(51.B.OJL.1)

Kuneruka
(epMEHTATUBHBIX v
peaxuwuii (b1.5.8)

KO.IIJIOI/IZ[HZUI XUMUA ‘/
(51.5.10)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

Maremaruka (b1.5.11)

OpFaHI/I‘{eCKaSI XUMUA
(51.5.14)

OCHOBBI OMOXMMHUH U
MOJIEKYJISIPHOM OHOJIOTHH
(B1.b.15)

OCHOBBI OHOXUMHH
yenoseka (b1.5.18)

Onzuka (b1.5.22)

q)I/I?)I/IOJ'IOl"I/IS[ YCJIIOBCKaA
(51.5.23)

q)I/I?)I/I‘IeCKaS{ XUMUA
(B1.B.25)

Xumust OHOIOTHYECKU
aKTUBHBIX BEILECTB
(51.5.27)

Okonorus (b1.5.28)

O3HaKOMUTEIbHAS
npakruka (b2.Y.1)

Hayuno-
HCCIIeIOBATENBCKAS
pa6ora (b2.11.2)

IIpennunnomuas
npakruka (b2.11.3)

IToaroroBka k npouenype
3amuThl U 3ammura BKP

(B3.JL.1)

OIIK-7

Obmas u
HEOpPraHHYecKast
xumus (b1.6.13)

AHanmUTHYECKas XUMUS 1
(hUBUKO-XUMIUECKHE
merons! anamsa (b1.5.1)

Konmongnas xumust
(51.6.10)

OpFaHI/I‘IeCKaH XUMUSA
(51.5.14)

OCHOBBI OMOXMMHUH 1
MOJIEKYJISIPHON GHOIOTHH
(b1.B.15)

®Ousuka (b1.5.22)

Ddu3nyecKas XUMHS
(b1.B.25)

XuMust OMOJIOrHYECKH
AKTHUBHBIX BEIIECTB
(b1.6.27)

Hayuno-
HCCIIeI0BATETbCKAs
pabora (b2.11.2)

[Toaroroska k npouenype
3amuThl 1 3amura BKP

(B3.JL.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

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

Kon u HaumenoBanue

OueHo4YHbIE CPEACTBA

KO)I " HHIAUKaATOpAa
HanMeHOBaHUe IlOCTH)KCHﬁSI IInanupyemble pe3y/ibTaThl 00y4eHHs 110 JUCHUILIHMHE Texymero IIpomeskyTOoUHOM
KOMIICTCHIIMU KOHTPOJIA arTrecranmumn
KOMIICTCHIIMHA
OIIK-1. Criocoben
U3y4arh,
AHAIU3UPOBATH, HOIIK-1.3. U3yuaer, YMETB: BIAJETH:
HCIIOJIB30BATh aHAIM3UPYET U UCIOJIB3YET - yien OJIL;’; 0BaTh A - MeTo HKO%I - KonrponbHbie Bompocs! s
OGuonornveckue 6asosbie 3nanus B oomactn | SHATh: pemenus pacquIall BOHP%CH K oT4cTaM MHCEMEHHOTO
0OBEKTHI M TIPOLIECCHL, | 0OIIeli, HeOPraHUUECKOH, - TCOPCTHHCCKUC OCHOBDI " 10 JIabOpAaTOPHBIM
port H P . |obmmx 3akoHOMepHOcTel | TPHUKIAIHBIX 3a1a4 MPOCTENIIUX paboTam Jksamena
OCHOBBIBAasICh Ha (hm3nIecKoil U KOJUIOUIHOM (30 Ouneros)
TMPOTECKaHUA (bI/I3I/IKO- OCHOBHBIC (I)I/IBI/IKO-XI/IMI/I‘ICCKI/IX - 3amaHus K B

3aKOHaX U XMMUH U METOZIOB XHMHUCCKEX TPONICCCOB; | xumMudeckue 1 HPOIIECCOB ¢ CEMOHHEIM ONPOCHI ISl YCTHOTO
3aKOHOMEPHOCTSIX XHMHYECKOTO aHajIn3a JiIs (EHaeCKHe 3AKOHN | mpEMenemHEN KOHTPOTBHbIM cofeceoBaHms HA
MaTeMaTHYECKHX, pelieHus 3a1a4y P . pa6otam 1o dK3ameHe: burers (30
o . U TIOHATHSA CIPaBOYHOU OuseToB)

U3UUYECKHX, npodeccroHabHO HTEDATYDEL pazzenam
XUMHUYECKHUX U JIeSITeIbHOCTH patyp

OHMOJIOTHYECKHUX HAYK
Y UX B3aUMOCBS35X




Kon u HanumenoBanue

OueHo4YHbIE CPEACTBA

Koa u
HHAUKATOpa “
HanMeHOBaHUe 10CTITKEHISE IInanupyemsble pe3y/abTaThl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyToUHOM
KOMIeTeHIHH KOMIIeT NI KOHTPOJIsI aTTecTaluu
YMETb:
- OCYLIECTBJIATH
nabopaTopHbII
XUMHUYECKUI
IKCTICPUMEHT C
OIIK-7. Cnocoben COOITIOIEHHEM HOPM
[POBOIHTH TEXHHUKH 0€30T1aCHOCTH; K
TIOJTb30BaThCS OHTPOJILHBIC
SKCICPUMCHTAIbHBIC 3HATB: . BJIAJIETh: BOTIPOCHI K OTYETaM
MCCIICAOBAHNA 1 ) - IPaKTHYECKUMHU 110 J1a00paTOPHBIM
MOIIK-7.1. OcymecTBISAET | - xyvmueckue METOIB! pEaKkTHBaMu, 6
HCTIBITAHIA 110 BKCIIEPUMEHTAILHEIE HCCIIEIOBAHMS PACTBOPHTEIAMHU U HaBBIKAMH PaboThI ¢ pgaOTa?::m .
SaHaH6H OH MCTO/THKE, HCCJIEIOBAHUS U HCIIBITAHUS | XMMUYECKHX TIPOIECCOB | XUMMUECKO# II0CY0M; PCAKTHBAMLL 6 HHCEMeHHHM
HaOMIOICHUS 1 10 3a12HHON METOHKe Ha SMIHPHECCKOM H - coGupars mpocTeiimue | ~ IPHEMaMH paGoTer B mckVentbIM
U3MEPEHHS, TEOPETUIECKOM YPOBHAX | YCTAHOBKH JUIA XUMUICCKOH 5 p
o0pabaThIBaTh U IpOBECHUS Tab0paToOpHHL. paboTam 1o
HHTEPIPETHPOBATH N1aB0paTOPHBIX paszeiam
IKCIEePHUMEHTAIbHbBIC HUCCIIC/IOBAHNM,
JaHHbIE, IPHUMEHSIS TIOJIb30BATHCA
(uzngecKuM,
MaTeMaTHIeCKue,
XUMHYCCKUM
(uznaeckue, PU3NKO 0BOpY TOBARTEM;
XUMHYECKHE,
XUMHYECKHE, Rompo -
- HTPOJIbHBI
Omoornyeckue
’ 3HATB: YMETB: BIAJETH: BOIIPOCHI K OTIETaM
MuKpobHonornacckie | OMK-7.2. TTposonut ; : - OCHOBHBIMH 10 J1a60paTOPHBIM
METOJIbI HeO6XOI[I/IMBIe Ha6HIOI[eHI/Iﬂ - OCHOBHBI€ ITpaBUJia - IMOJIb30BATHCA . HpueMamH pa60T],I B pa60TaM
TEXHUKU GE30MacCHOCTH IpaBUIaMy Ge30MacHoON -
u I/I3MepeHI/I$[ C yquOM . o XUMHYECCKOHN - 33.)13]—[1/15{ K
6 N mpu paboTe B XUMHIECKOH | pabOoThI B XUMHUECKOH HABODATOPII C IO MEHHAIM
TpeboBaHut TCXHUKH | aGoparopum nabopaTopun parop
Oe3omacHOCTH COOMIOIEHIEM HOPM KOHTPOJIBHBIM

TEXHUKH 0€30I1aCHOCTH

paboTtam 1o
pasjenam




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kon u HanumenoBanue

OueHo4YHbIE CPEACTBA

HHAUKATOpa “
OCTHoKEHMSE IInanupyemsble pe3y/abTaThl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyToUHOM
o KOHTPOJIA arTrecranmmu
KOMIICTCHIIMHN
YMETHD:
- OITMCHIBATH
MPOBE/ICHHBIC
IKCIICPUMEHTHI,
- BBITOJIHATE PaCyeThl C
HCHOJIb30BaHUEM BJIAJETH:
3HATD: SKCIIEPHMEHTATBHBIX H |- MeTosamMu o0pabotku | - KoHTpomsHBIe
- MeTO.IbI 00pabOTKH CIPaBOYHBIX JIAHHBIX; PE3YJIBTATOB BOIPOCHI K OTYETaM
HNOIIK-7.3. O6pabarbiBaet IKCTIIEPUMEHTATBHBIX - 00pabaTtbIBaTh OKCIIEPUMEHTA,; 10 J1a00PaTOPHBIM
W UHTCPIIPECTUPYLCT JAHHBIX, B TOM YHUCJIE IIOJIy4E€HHBIE - (pU3HKO-XMMUYECKIM paboram
MOJIy4YEHHBIE CTATUCTHYECKHUE; JKCIIEPUMEHTAJIbHbIE anmapaToM pacyeTHO- - 3aianus K
3KCIICPUMCHTAIBLHBIC - IpaBuIa MPEACTABICHUS | JAHHBIC, TCOPETHUCCKUX IMHUCbMCHHBIM
JIAHHbIE 9KCIIEPUMEHTATbHBIX - BBICKa3BIBaTh CBOIO METO/IOB JUISl U3YYCHHsSI | KOHTPOIbHBIM
JAHHBIX TOYKY 3pEHUS B CBOWCTB BEIIECTB U paboram 1o
ob6cyxaeHuH MPOLIECCOB € UX pasjenam

pe3ynbTaToOB; IPOBOIUTH
OLIEHKY IIPaKTHYECKOH
3HAYAMOCTH
pe3ynbTaToOB
WCCIICIOBAHUS

ydJacTHeM




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast TpyaoEMKOCTh AUCHUIUIMHBI cocTaBisieT 15 3aueTHbix enuuul, 540 dyacos,
pacrpeziefieHue 4acoB M0 BUJaM paboT ceMecTpaM NpeCcTaBiIeHo B Tadnuiie 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTh B yac

. B T.Y. 10 B T.Y. IO
Buna yueOHoii padoThl Bcero
ceMecTpaM | ceMecTpam
4acoB
1 cem 2 ceMm
C UCMOJIb30BaHUEM 3JIEMEHTOB

(I)OpMaT H3YyYCHUA TUCIHHUIIIINHBI

AJIEKTPOHHOT0 00y4EHUs

OO01mas Tpy10éMKOCTb TUCIUIUIMHBI 10 y4eOHOMY IIJIaHy 540 288 252
1. KonrakTHas padora: 214 107 107
1.1.AynutopHasi paboTa, B TOM 4ucJie: 204 102 102
3aHATHA JeKIMoHHoro Trmna (JI) 68 34 34
3aHsTHsI ceMuHapckoro tuna (I13-cemunapsl,

MPAKTUYECKHUE 3aHSITUS U JIP)

naboparopusie padboTsl (JIP) 136 68 68
1.2.BHeayauTopHasi, B TOM YHcCJIe 10 5 5
KypcoBas padora (mpoekt) (KP/KII) (koncynpTanus,

3aIlNTa)

TEKYIIUI KOHTPOJIb, KOHCYJIBTALIUH 110 TUCIUILIINHE 6 3 3
KOHTaKTHas paboTa Ha npoMekyTouHoM KoHTpousie (KPA) 4 2 2
2. CamocrositeasHasi padora (CPC) 218 127 91
pedepat/acce (moaroToBka)

pacuétHo-rpapuueckas padora (PI'P) (moaroroska)

KOHTPOJIbHAs paboTa 72 36 36
kypcoBas pabora/mpoext (KP/KII) (moaroroska)

CaMOCTOATCIIbHOC U3YUYCHUC PA3JACIIOB, CAMOIIOATIOTOBKA

(npopa60TI<a 1 MIOBTOPCHUC JICKIITMOHHOTO MAaTCprajia U MaTcpualid

YUeOHUKOB U Y4eOHBIX TOCOOHIA, TOATOTOBKA K J1a00PaTOPHBIM U 146 91 55
MMPAKTHUYCCKUM 3aHATHAM, KOJIJIOKBUYM U T.)I.)

IToaroroBka k 3x3amMeHy (KOHTPOJIb) 108 54 54
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHvl, CMPyKmypupoeannoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle K
OHTAKTHAS
(KOHTpoOJIHpYyeMbIe) e z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl ) 3 = e, HCIO0JIb3yeMbIX B paMKax 5 pa3paboTaHHOrO
OCBOEHHS: HaumenoBatHe pasieios, Tem D) E g £ 3 E E ?: Bux CPC AKTMBHBIX H IpakTuyeckoi DJIEeKTPOHHOT0
koa YK; OIIK; ITK = s = | 2 = S50 MHTEPAKTHUBHBIX TMOATOTOBKH Kypca
M MHAUKATOPBI = = E E E E = ?3 o0pa3oBaTe/ibHBIX | (TPyA0eMKOCTh B | (TPY10e€MKOCTH B
JI0CTHKEHUSA g §§ = = § l§ = Te)mo.norlzlﬁl2 gacax) yacax)
KOMIIeTeHIU i = l% 2 E‘ 8| O =
1 CEMECTP
Pasnea 1 Beenenrie. OCHOBHBIE 3aKOHBI XUMHUH
IIOArOTOBKA K JICKIIUAM J'IeKL[I/ISI-O6T>HCHeHI/Ie C
Tema 1.1 Beenenue. OCHOBHBIC 3aKOHBI » ’ 1.2 (ct. 5-30); 2.1 (c1.8- | YacTHYHBIM
XUMUU 15) MIpUBJICYEHUEM (OPMBI
IICKyccuH, Oecenbl
BEINoOJIHEHNE OIBITOB B
OIIK-1: Malplx rpymmax (2-3
HMOIIK-1.3: JlabopaTopHas padora Ne 1.1 HoAroToBKa K JIP YeJI0BEKa).
OIIK-7: Onpenenenye SKBUBAJIEHTHOW MacChl 4 2 [3.1] c1p. 3-35 KosnexrusHo-
NOTK-7.1: MeTamia : : TpyIIOBOE 00CYKICHUE
NOIIK-7.2: pe3yIbTaToOB
NOIIK-7.3: TIPOBEICHHBIX OIBITOB.
BrinmonHenue OmeITOB B
MaibIX rpynmax  (2-3
JlabopaTopHas paGora Ne 1.2 qenosexa).py (
Ornpenenenre SKBUBaJIEHTHOW MacChl 4 2 I[I;?ETOBI;ZEP Komnexrngro-
KapGOHATa KalbLs L] CTp. TpYyNIoBoe 00CcyXkaAeHHe
pe3yapTaToB
MPOBEACHHBIX OIBITOB.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
adora =
pe3yabTaThl p = E o HCII0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOEHUS: o o E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
aNMEHOBaHHE Pa31ea0B, TEM s ] S| = o
ko1 YK; OIK; K pa3ieios, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
s | 5% -
M HHIHKATOPBI = = E £ E| 5 = 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
2 | = EE|l 8¢ .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
O(POPMJICHHUE OTYCTOB
bop SamuTa nmaboparop-
10 pe3yJbTaTaM 6
JladopaTopHas padora Ne 1.3 Cnaua 71ab60paTOPHBIX paboT HBIX pabort.
4 4 KomnextusHo-
otyetoB. KoHTponpHas padora [3.1] cTp.33-38,
noxroroska k KP [3.1] TpyIIOBOE O0CYKICHUE
c1p.3-33 peLICHHS 3a/1ad.
Brimonnenue
CamocrosiTesibHasi padora no nomamaux KP COBMECTHOE TPYIIIOBOE
ocBoenmio 1 pazgena: 4 [3.1] ctp. 24-33 (10 00CyK/ICHHE PELICHUS]
AOMAIIHAS KOHTPoJIbHasi padora BLIOODY 3ama4
MpenoaBaTes)
Hroro mo 1 pazmery 2 12 14
Pazgen 2 Xummnyeckas TepMOJMHAMUKA
Tema 2.1 OcHOBHBIE TIOJIOKEHUS, NeKIUA-O0BACHEHHE  C
v IOATOTOBKA K JICKIIUAM
AJIEMEHTHl XUMHUYECKOHN TepPMOANHAMUKH 9aCTHYHBIM
OIIK-1: 2 2 1.2 (c1. 5-30); 2.1 (c1.8-
U TEIUIOBBIE 3(PPEKTH XUMHUECKUX IpUBJIeYeHUEM (DOPMBI
MIOIIK-1.3: i 15) JICKyCCHH, Oecepl
KLU
OIIK-7: peaxn ’
NOTIK-7.1: BrinonHeHue ONBITOB B
UOIIK-7.2: Manelx rpymmax  (2-3
. JladopaTopHas padora Ne 2.1 YeII0BEKA).
HOIIK-7.3: roarotoska k JIP K _
Onpeznenenue TEMIOTH PACTBOPEHUS U 4 4 [3.2] crp. 40-42 OJLIEKTUBHO
TEIUIOTHI THAPaTallii =1 1P TPYIIOBOE 00CYKIEHNE
pe3yapTaToB
MPOBEACHHBIX OIBITOB.
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Bunel yueonoi padoTsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI 3 3 =E HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOTO
OCBOEHMSI: HaumenoBate pasieiios, Tem D) E g E 3 E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 : S50 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
H HHIHKATOPBI E i E E = § E ?3 oﬁpaaosaTeﬂml{;ﬂx (TpyaoeMKocTh B (prnoeMK(;ZTL B
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT Ml gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Tema 2.2 Durponus. Cs3b
TePMOANHAMUYECKHX ITapaMEeTPOB C S iiﬁ:ma na60;;) Zg:)i
HalnpaBleHHUe U pabouuMu ) 4 5 12 (cr. 5-30); 2.1 Kook tiao-
TeMIIEpaTypaMH XMMHUYECKUX IIPOLECCOB (cr.8-15) T R—
u (azoBbIx mepexoyoB. Pemenue 3anaq ——
o pazfeny 2
BrimmonaeHne OmeITOB B
Manbix rpymmax  (2-3
JlabopaTopHas paGora Ne 2.2 4 4 noarotoska k JIP ;Zﬁgﬁegém_
OnpezeneHue TEIIOTH HEUTpaIu3alun [3.2] crp. 43-44 IPYIITOBOE 0GCYRICHHE
pe3yIbTaToOB
TIPOBEICHHBIX ONBITOB.
o(opMIIeHHE OTYETOB Sampra  maGopatop-
110 pe3yJibTaTaM
JladopaTopHas padora Ne 2.3 Cnaua 4 4 mabopaTopHBIX paboT EI(’)I;@KTHBHO_ pabor.
otuetoB. KonTponbHas pabota [3.2] cTp.40-44,
noaroroBka k KP [3.3] TpynmoBoe obeyxkaeHue
CTp,3-9 peuieHuA 3a1a4.
Boinonnenue CoBMECTHOE IpyInIoBoe
CamocrosiTeanbHas pabora 1o nomarmanx KP 06CYKIEHHE PEIICHHS
OCBOEHHIO 2 pa3fiesa: 3 [3.3] cp. 3-9 (1o 3a1a4
JAOMAIIHAS KOHTPOJIbHasi pabora BBIOOPY
NPEero1aBaTeis)
Hroro no 2 pa3neny 4 16 22
OIlK-1: Pa3nen 3 KuHetnka XUMUYECKHX MPOIIECCOB
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

HOIIK-1.3:
OIIK-7:
HOIIK-7.1:
HOIIK-7.2:
HOIIK-7.3:

Bunel yueonoi padoTsl

KonrakTHas
aGora - HaumenoBanue Peanu3zanus HaumeHnoBanue
P g HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
. E ol € o E § E AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
= o) =g | & § 3) HHTEPAKTHBHBIX NOATO0TOBKH Kypca
E 5 g E E § E ?3 05pa30BaTeJ11>l]-g>IX (prnoeMKolcTL B (prnoeMK(;Zn, B
Z é" § ZEl 2 TeXHO.I0T Hii yacax) = 4acax)
SBEE EEISE
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH JEKIUA-00BbACHEHHE  C
XUMUYECKOH KMHeTHKH. 3aK0H JIeHcTBUA ) 1 T(;H(FSTT():E%; ECI;LEI;I;H;I_ YaCTUYHBIM
Macc U 3HEpTrHsl akTUBAIMK IpoIiecca. 15) ’ HpUBJICYCHHEM  (HOPMBI
CraauiHOCTh U MOPSIOK PeaKIuu JWCKYCCHH, Gecept
Tema 3.2 CKOpOCTh XUMHUYECKUX JCKIHI-00BACHEHHE ¢
peakuuii. XUMHYECKOE paBHOBECHE. ) 1 TOZHE;)TTO::%I)(_ Zefij:hg_ JaCTHYHEIM
BnusHue TemnepaTypsl Ha CKOPOCTh 1'5) . o ' TIpHUBICUCHIEM  (HOPMBI
XUMHUYECKOU peaKIuu JWCKycCuH, Gecenpl
Jlaboparopnasi pabora Ne 3.1 ﬁ:i?f Hef;;rlggfﬂg_g
CKOPOCTh XMMHUYECKHUX PEaKITHH. 4eJI0BEKa).
Xumuueckoe paBHOBecue. Biusinue 4 4 F;jl]ﬂomméa.;ngg_y KosexktusHo-
TEMIIEPATYpPhl HAa CKOPOCTh XUMHYECKOH P rpynmosoe o6eyxienue
peaxuu pe3ynbTaToB
TMPOBEACHHLIX OIIBITOB.
HCKHI/I}I-OG'{:}ICHCHI/IC C
Tema 3.3 Karanuruueckue peakiuu. 5 5 TO;;;)TTO;_I;)I; ;efiz:hg_ 4aCTHYHBIM
T'oMOTeHHEII U TeTepOreHHBIA KaTalln3 1'5) ' T ' [pHBIIEYeHHEM  (OPMBI
JUCKyCCHH, Oecebl
BrinmonHenue OmeITOB B
Maiblx rpymmax  (2-3
JlaGopaTopHas padora Ne 3.2 Pemenne moaroroska Kk KP qenoxzexa)?y (
3aj1a4 mo TeMe 3. Caaya oT4ETOB 8 7 [3.4] ctp. 3-17, [3.3] Komnexrngro-
KonTposbHas pabota crp. 10-31 rpynnoBoe obeyxacHne
pe3ynbTaToB
TMPOBEACHHBIX OIIBITOB.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yJabTaThbl P = g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
= < o
OCBOCHMS: H © E u|l B ol 3 & AKTHBHBIX H IpakTuyeckoi DJIEeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = o
ko1 YK; OIK; K pa3ieios, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
s | 5% -
M MHAUKATOPBI = = E E S5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = @ el 9 & .12 13 14
JIOCTHKeHUS £ 18 § = = § = = TEeXHOJIOTH I Jacax) yacax)
KOMITIeTeH Il = = S é‘ 8| O =
Boinonnenue CoBMECTHOE TPYIIIOBOE
CamocrosiTesibHasi padoTa no nomamHux KP 00CyKIeHNE PEIIeHNS
0CBOEHMIO 3 pa3jena: 5 [3.4] cTp. 23-33 (0 3a/1a4
AOMAIIHAS KOHTPOJIbHasi padora BLIOODY
TIPeTo1aBaTes)
Hroro no 3 pazneny 6 12 20
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
Tema 4.1 [luciepcHbie CUCTEMBI. HOJrOTOBKA K JIEKIUAM | JIEKUHUA-OOBACHEHHE C
PacTBOpHI HEINEKTPOITUTOB. 3aKOHBI ) 5 1.2 (ct. 5-30); 2.1 (c1.8- | yacTHYHBIM
Payns. OcMOC ¥ OCMOTHYECKOE 15) TIpHBICICHHEM (OPMET
IaBJICHUE JIUCKYyCCUU, Oecebl
OIIK-1:
HOIK-1.3: Brmonaenne omeITOB B
o Jla6oparopnas padora Ne 4.1 Crioco6sI ManbIx  Tpymmax - (2-3
OIIK-7: N YEJI0BEKa).
NOIK-7.1: BBIPAKECHUS KOHIEHTPAIUU. 4 4 noAaroroska k JIP KoJTeKTHBHO-
MOIIK-7.2: [IpHUTOTOBNICHHE PACTBOPA 3aJaHHON [3.1] c1p. 46-53 TPYIIOBOE 0BCYKICHHE
NOIIK-7.3: KOHI_[eHTpaIII/II/I. Ha60paT0pHa}I pa60Ta pe3yJIbTaTOB
TIPOBEICHHBIX ONBITOB.
T HCKHI/I}I-OG'{:}ICHCHI/IS C
eMma 4.2 PaCTBOPBI 2JIEKTPOJIUTOB. MO/ICOTOBKA K JIEKIIUSIM
YaCTHYHBIM
OCHOBHBIE XapaKTePUCTUKU 2 2 1.2 (ct. 5-30); 2.1 (cr.8-
P 15) MpUBJICYCHUEM (HOPMBI
3NEeKTpOJIUTOB. Peakius cpensl JHCKyceuu, Geces
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
adora g
pe3yabTaThl P E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-mro
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMeHOBaHHe pa3aeioB, TEM ] ] S| = -
xox YK; OIIK; MK pasa > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & o
M MHAUKATOPBI = = E S E| 5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 | EE|l 2o ,12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
BEINoJIHEHNE OIBITOB B
ManbIX rpynmax  (2-3
JlaGopaTopHas paGota Ne 4.2 1P YeJI0BEeKa).
IIOATr0OTOBKA K
PaBHOBecus B pacTBOpax 3JIEKTPOJIUTOB. 2 4 3.5] 26-32 Kosnexrusmo-
Pewrenme 3a1au -1 ¢Tp. TpyIIOBOE O0CYKICHUE
pe3yIbTaToOB
NPOBEACHHBIX OIBITOB.
Tema 4.3 ['ereporenHoe paBHOBecUE B JEKIHI-00BACHEHHE ¢
pacTBOpax 3IEKTPOIUTOB TIOATOTOBKE K JCKIIAM | o rasisim
' 2 2 1.2 (c1. 5-30); 2.1 (cT.8-
PactBOopuMOCTh U IpoU3BEACHUE 15) TPUBJIEIEHHEM  (HOPMBI
PacTBOPHMOCTH. JIMCKYCCHH, Oece/bl
JICKIUA-00BACHEHUE C
IIOATr0OTOBKA K JICKIIUAM
- HYaCTUYHBIM
Tema 4.4 ['unponus coneit 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
15) MPUBJICYCHUEM (OPMBI
IICKyccuH, Oecenbl
3ammra maboparop-
JladopaTopHasi pabora Ne 4.4 Pemenue HBIX PaboT.
nmoarotoska k KP
3aga4 no treMe 4. Craya OoT4YETOB 6 6 [3.7] ctp. 2-14 KommexktusHo-
KonTponbHas paboTa ' ' IPYIIOBOE 0OCYKICHHE
pelleHNs 3a/1a4.
BBIIIOJTHCHHE CoBMecTHOE TPYHIIIOBOE
CamocTosiTeJibHasi padoTa nmo noMamHux KP 00CYXkKIeHNEe pEIeHuUst
0CBOEHHIO 4 pa3fesa: 6 [3.7] ctp. 2-14 (1m0 3a1a4
AOMAIIHAS KOHTPOJbHas padoTa BBIOOPY
NPEero/1aBaTeis)
Hroro no 4 pasneny 8 12 28
OIIK-1: Paznen 5 DnekTpoXUMHUYECKUE CHCTEMBI
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

HOIIK-1.3:
OIIK-7:
HOIIK-7.1:
HOIIK-7.2:
HOIIK-7.3:

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmeHnoBanue
abora g
P =z 2 HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
A = 9 ™
. E u|l B ol 3 & AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 258 ¥ 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) S o
= g E E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= (=T =) .12 13 14
£ 2| 28| 2¢ = TeXHO.I0T Hii yacax) 4acax)
= |EEEE|CA
JEeKUUA-00BSCHEHUE C
Tema 5.1 OkuCIUTENBHO- MOATOTOBKA KACKIIAM - - rorareim
) 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
BOCCTaHOBUTEJIbHBIE PEAKIIUU 15) IpUBIEYEHHEM (OPMBI
ICKyccuH, Oecembl
BrImmoyiHeHne oIbITOB B
ManbIX rpynmax  (2-3
JladopaTopHasi padora Ne 5.1 1P YeII0BEKA).
IIOArOTOBKA K _
OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC 2 4 [3.6] c1p. 3-35 KomnexrusHo
peakuuu. Peinenue 3anayu ’ ' Tpynnosoe obcyxaenne
pe3yapTaToB
TIPOBEACHHBIX ONBITOB.
3amura 1abopaTtop-
JladopaTopHasi pabora Ne 5.1 Pemenue Kp HBIX padoT.
IOJAroTOBKA K
3aJa4 1o TemMe 5.1. C,uaqa OTYECTOB 6 6 [3 7] ctp 214 KosmnekTuBHO-
KonTtponsHas paboTa ' ' IpyIIIoBOE 06CYKICHNE
pelieHus 3a1ad.
Tema 5.2 XuMuuecKue HCTOUHUKH TOKA
(rampbBaHUYECKHE DJIEMEHTHI, JeKIUsI-00bICHEHHE  C
IOJArOTOBKA K JICKIIUAM
aKKyMYJISITOPBI, TOTUTMBHBIE 3JIEMEHTHI) YaCTHYHBIM
6 IC 2 4 1.2 (c1. 5-30); 2.1 (cT.8- o
Y IPUHLUIBL UX paOOTHL. u 15) MpHUBJICYCHHEM (DOPMBI
3JIEKTPUYECKAsE EMKOCTh XUMHYECKUX JHCKyCCHH, Oecebl
HMCTOYHUKOB TOKA
Tema 5.3 DnekTpoJHbINH TOTEHUIUA. JEKIUA-00bACHEHHE  C
Bopopoansiit anexkTpos. YpaBHeHUE TOATOTOBKA K€ JICIUIAM
. YaCTUYHBIM
2 2 1.2 (ct. 5-30); 2.1 (cr.8-
Hepucra. P HanpskeHUi METaIIOB. 15) NpUBJICYEHHEM (OPMBI
Pa3zHoBHUIHOCTH 3JIEKTPOIOB JUCKYCCUH, GeceTpl
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
T = s HaumenoBanue Peanu3zanus HaumeHnoBanue
= E o HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOIO
S —— 9 E 2 < D) E R I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
BASY ? - Z = § = 3 E‘ G‘ I HHTEPAKTHBHBIX IOATOTOBKH Kypca
5 E é E E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
g é" § c% 2| 2 l§ = TeXHOMOTHii yacax) = yacax)™
= |§&| 28|04
Jlaboparopnas padora Ne 5.2 ﬁ;ll?; Hef;;m?:f“g_g
«["ampBaHMUECKHUE FIEMEHTHIY, YeII0BEKa).
«DNEKTPOINHU3 ¢ PACTBOPUMBIMH U 6 6 H3O EFOTOBI;Z? 4J§P Kosnexrusmo-
HEPACTBOPMMBIMH aHOJaMK». Pemenue 3.8] ctp. Tpynmosoe o6cyxenue
3aja4 pe3yIbTaToB
NPOBEACHHBIX OIBITOB.
Tema 5.4 DeKTpoIU3 PacIjaBoB U MOITOTOBKA K JICKIHSM JCKIEI-00bACHEHHE  C
BOJIHBIX PACTBOPOB C PaCTBOPUMBIMU U 4 4 1.2 (ct. 5-30); 2.1 (ct.8- Eiliif;?ﬂw (ophs
HHEPTHBIMH 3JIEKTPOJaAMU 15) HE —— ez[mp
Tema 5.5 3axons! apagest. JEKIMA-00bACHEHHE  C
Hanpspkenue pasnoxenus. Boixon 1o ) ) ;102)1(?:0:-1;210? J;eflzjflg_ YaCTHYHBIM
ToKy. [lepeHanpsikeHne 31eKTPOIHBIX 1'5) ' T ' npuBIeYeHHEM (HOPMBI
TIPOLIECCOB IICKyccuH, Oecenbl
Tema 5.6 OcHOBHBIE BUIbI KOPPO3HH. Monenuposanie
Tunbl KOPPO3UOHHBIX PA3PYLIECHUH. 5 3 TOZZ[;;TO:;%I; ;efiz:hg_ HpOH3BOICTBCHHBIX 3
XUMHAYECKUH U 3JIEKTPOXUMHUECKUN 1'5) ’ > ' HPOLECCOB U CUTyALNH
MEXaHN3MBbl KOPPO3UH METAIIJIOB.
3ammura 1abopaTtop-
JlabopaTopHasi pabora Ne 5.2 Pemenue Kp HBIX paboT.
3amad mo teme 5. Crada oT4eToB 2 4 F;EEOTOBK; ;6 KOTTeKTHBHO-
KonTtponsHas pabdora S1erp- TPYIIIOBOE 00CYXICHHUE
peuIeHud 3aaa4.
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e z 2 HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl =E . HCII0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOCHMS: © E ol 2 0|l 3 &S AKTHBHBIX H IIpakTuyeckoit DJIEeKTPOHHOT0
ko1 YK; OIIK; IIK Haumenosanue pas1enos, Tem S = g § ?i E E’ G“ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
M HHIHKATOPBI Eh E é £ E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g §'§ % 2 § l§ = TeXHonornﬁ12 Jacax) qacax)M
KOMIIeTeHIU i = fq‘ 2 é‘ 8| O =
Boinonnenue CoBMECTHOE TPYIIIOBOE
CamocrosTennHas pabora 1o nomamraux KP 00CyXIeHHE PEIICHNS
O0CBOCHHIO 5 pa3jena: 6 [3.8] cTp.3-36 (10 3a/1a4
AOMAIIHAS KOHTPOJBHas padoTa BLIOODY
IIpernojaBaTess)
Hroro no 5 pasngeny 14 22 41
HUTOTI'O 3A 1 CEMECTP 34 | 68 127
IK3aMeH 54 Pabora ¢ KOHCIIEKTOM
JIEKIUH B y4eOHBIM
Marepuanom. Cocrasie-
HHeE IJIaHa U Te3UCOB
OTBETa HA TEOPETUYIECC-
KHUE BONIPOCHI.
HUTOI'O no aucuuniaune 3A 1 CEMECTP 34 | 68 181
ILnanupyemsle Buabl yuedHoi padoThl HaumeHnoBanue Peanuzanus HaumeHnoBanue
(KOHTpoJIMpyeMbIe) HaumeHoBaHue pa3aesioB, TeM KonTakTHas é - E Bun CPC HCII0JIb3yeMbIX B paMKax pa3padoTaHHOrO
pe3yJIbTaThl padora g g AKTHBHBIX U IIpakTuyeckoi DJIEKTPOHHOT 0
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OCBOCHUSI: ™ ° HHTEPAKTHBHBIX MOATO0TOBKH Kypca
= Q
kox YK; OIIK; IIK § 2 E g = o0pa3oBaTeIbHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCThH B
U MHAHKATOPbI < ? 5 2 o TexXHOoJI0rHii yacax) 13 acax)
=
MOCTHKEHHsI E s E E =
=]
i s =
KOMIeTeHI i é S 8|8 =
= =
2 CEMECTP
Paznea 1 Teopus crpoenus atoMoB U [lepuonnyeckuit 3aKoH
MOATrOTOBKA K JEKIHUA-00BSICHEHHE ¢
Tema 1.1 Teopus cTpoeHus atoma 2 JEKLIUSAM JaCTHIHBIM
BOJIOPOJIA M CIIEKTPBI aTOMOB [2.2] (cT. 16-63); 2.1 | mpusnedyerueM (opMsl
(ct.8-15) JMCKyccHH, Oecebl
MOAr0TOBKA K CoBMeECTHOE TPYIIIOBOE
JlabopaTopnas padota Ne 1.1 Pemenne Py
6 3aHATHIO [3.1] cTp. 3- | 0OCyXIeHHe penreHus
3a/1a4 [0 CTPOCHUIO aToMa
6 3ama4
MOATrOTOBKA K JEKIHUA-00BSICHEHHE ¢
JICKOUAM YaCTHYHBIM
OIIK-1: Tema 1.2 MHOTO3JIEKTPOHHBIE aTOMBI 2
MOIIK-1.3: 1.2 (cr. 5-30); 2.1 npuBIeYeHHEM (HOPMBI
OHK:Y.' ' (ct.8-15) JMCKyccHh, Oecensl
UOIIK-7.1: a6 Sora Ne 1.2 P TIOATOTOBKA K 3amura maboparop-
WOIIK-7.2: abopatopnas pabora Ne 1.2 Permenue samsmmio [3.1] erp. 3- | MPX pabor.
WOIIK-7.3: 3ana4 Ha Ilepuoanyeckuii 3aKOH 8 KoJiekTHBHO-
2 6, moaroroska k KP
.. MengeneeBa. KonrponbsHas pabota 19 416 IPYIIIOBOE OOCYKIEHHE
[3.2] crp. peuieHus 3aaad.
OATOTOBKA K JIEKIUSI-00BICHEHUE C
Tema 1.3 [lepuoandeckuii 3aKoH 5 JIEKIHSIM 4ACTHYHBIM
J.W. MenneneeBa 1.2 (ct. 5-30); 2.1 [pHBIIEYeHHEM (OPMBI
(cr.8-15) JHMCKYCCUH, OeceIbl
Brimonnenue

CamMocrosiTenbHas paboTa 1o
OCBOCHHMIO | paznena:
JIOMAIIHSST KOHTPOJIbHAs paboTa

nomamaux KP
[3.1] cTp.3-34 (0
BEIOOpY
MperoaaBaTes)

CoBMeCTHOE TPYIIIOBOE
00CYX/ICHUE PELICHUS
3aj1a4
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
KOHTPOJIUpYyeMble HaunmeHnoBanue Peanuzanus HaumeHnoBanue
pabora g =
S o
€3yJIbTaThl Z E HCII0JIb3yeMbIX B paMKax a3pad0TaHHOIO
LA = 9
. o ] = o o
OCBOCHMS: o |3 = o AKTHBHBIX U IIpakTnyeckoi DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM < é slg =85 = Bup CPC P P
kox YK; OIIK; IIK T e T2 7|86 3) HMHTEePaKTHBHBIX IOATOTOBKH Kypca
-~ ) - £
M HHIMKATOPbI = = E E = § & ?3 o0pa3oBaTeibHBIX | (TPYyA0eMKOCTH B | (TPY10€MKOCTH B
= ° .
JIOCTHKeHUS % § § = = § = = TEeXHOJIOTHii Jacax) 13 qacax)“
KOMIeTeHIHii = s = é‘ J|0 =
Hroro mo 1 paznery 6 14 29
Pa3nen 2 Xumudeckast CBsI3b M CTPOCHUE MOJIEKYT
MNOAr0TOBKA K JEeKUUA-00BSCHEHUE C
Tema 2.1 Xumudeckas CBSI3b U CTPOCHHE
JICKOUAM YaCTHYHBIM
MOJIEKYJ1. MeTol MOJIEKYJIIPHBIX 7 5
6 . [2.1] (cT. 49-85); MpuBIicdYeHUEM (HOPMBI
opOutanei
P [2.2] (cTp. 69-150) JMCKyccud, Gecepl
OITK-1: JlabopaTopnas padota Ne 2.1 Pemenue 3amura naGoparop-
HNOIIK-1.3: 3a7a4 0 XUMUYECKOH CBSI3U U 10 4 noaroroska k KP IIZHX pabor.
WO, OJIJICKTUBHO-
OIIK-T: CTpoeHuI0 Mosiekys1. KoHTponbHas [3.3] ctp. 3-33
: aGora TpyImoBoe 00CyXIeHNE
MOIIK-7.1: p pelieHus 3aaay.
WOIIK-7.2:
WOMK-7.3: MOArOTOBKA K JEKIHUA-00bsICHEHUE ¢
o Tema 2.2 MexMOTIeKyISIpHbIE 1 4 TEKIHSIM YaCTUYHBIM
B3aUMO/ICHCTBHS 1.2 (cr. 5-30); 2.1 npuBIeYEHHEM (HOPMEI
(cr.8-15) JMCKyccHh, Oecensl
IIOATOTOBKA K JIEKIUA-O0BSICHEHNE C
JICKOUAM YaCTHYHbIM
Tema 2.3 KoMmiekcHbIe COeTUHEHUS 4 3
[2.1] (c1.1-170), [2.2] | npuBnedeHreM (HOpPMBI
(ctp. 154-201) JHCKYCCUH, OeceIbl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYyeMble) paGora B HaunmeHnoBanue Peanuzanus HaumeHnoBanue
S o
pe3yabTaThl 2 E HCIOJb3yeMBbIX B paMKax pa3padoTaHHOrO
. o ] = o o
OCBOEHUS: o |3 = o AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM < é S| E < 2 8 = Bup CPC P P
kox YK; OIIK; IIK Tl T3 2 50 HMHTEePaKTHBHBIX IOATOTOBKH Kypca
- ) S £
M HHIMKATOPbI = = E E = § & ?3 o0pa3oBaTeibHBIX | (TPYyA0eMKOCTH B | (TPY10€MKOCTH B
= ° .
JIOCTHKeHUS % § § = = § = = TEeXHOJIOTHii Jacax) 13 qacax)“
KOMIeTeHIHii = s = é‘ J|0 =
BEINoJIHEHNE OIBITOB B
Majiplx rpymmax (2-3
JlabopaTopnas padota Ne 2.2 4EII0BEKA).
noaroroska x JIP K )
«KommnekcHble coeiMHeHUs I S- U P- 6 4 OJUICKTHBHO
METALIORY [3.4] ctp. 3-29, 36-41 IPYIIOBOE 00CYXKICHHE
pe3yibTaToB
NPOBEACHHBIX OIBITOB.
BEINoJIHEHNE OIBITOB B
Manbix rpymmax  (2-3
Jlabopatopnast padota Ne 2.3 4eII0BEKa).
noarotoska k JIP K
«KoMIuiekcHsle coequaeHus uist d— 6 4 OJUICKTHBHO-
METAIIORY [3.4] ctp. 3-29, 36-41 IPYIIOBOE 0OCYXkIEHHE
pe3ynbTaToB
TIPOBEICHHBIX ONBITOB.
3ammra maboparop-
JlabopatopHras padota Ne 2.4 Craga noaroroBka k KP HEIX paboT.
6 4 KonnextusHo-
otyetoB. KourposnbHas paborta [3.4] ctp. 3-35
IPYIIOBOE 00CYXKICHUE
PpeLIeHus 3a/1a4.
BEITIOJTHECHHE
CamocrosiTenbHas paboTa 1Mo nomamrHux KP COBMeCTHOE TPYIIIOBOE
OCBOEHHIO 2 pazjena: 4 [3.4] cTp. 3-35 (o 00CYX/ICHUE PEIICHUS
JIOMAIIIHSIT KOHTPOJIbHAS paboTa BEIOOpY 3aj1a4
MperoIaBaTes)
HToro no 2 pazneny 12 28 31
OIlK-1: Pazgen 3 Xumus 371eMEHTOB

22




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

HOIIK-1.3:
OIIK-7:
HOIIK-7.1:
HOIIK-7.2:
HOIIK-7.3:

Bunel yueonoi padoTsl

KonrakTHas
paGora B HaunmeHnoBanue Peanuzanus HaumeHnoBanue
S o
2 E HCIOJb3yeMBbIX B paMKax pa3padoTaHHOrO
L 2] = o v
o |3 = o AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM < é slg =85 = Bup CPC P P
= |&27|8 7|8 & ) HHTEPAKTHBHBIX TOATOTOBKH Kypca
-~ ) - £
S |5 2 E = § =5 00pa3oBaTeJbHbIX | (TPYI0EMKOCTH B | (TPYy/0€MKOCTh B
= ) .
Z § § -1 - TEeXHOJIOTHii gacax) = gacax)™
= S 2| & 80 =
= (R 7
MOATOTOBKA K JEeKUUA-00BSCHEHUE C
Tema 3.1 Xumus S-ayieMeHToB (110 4 2 JEKIUAM YaCTHYHBIM
TpyImnam) 1.2 (cr. 5-30); 2.1 IpUBIEYEHHEM (OPMBI
(ct.8-15) JMCKyccHh, Oecebl
BrimonHeHue OmMBITOB B
Manbix rpymmax  (2-3
YeJIOBEKa).
Jlabopatopnas padota Ne 3.1 s- 6 4 noarotoska k JIP KOMICKTHBHO-
37eMeHTHI 1 1 2 rpynmn [3.5] ctp. 3-10 IPYIIOBOE 0BCYIKIEHHE
pe3ysbTaToB
TIPOBEACHHBIX ONBITOB.
OATOTOBKA K JIEKIUSI-00BICHEHUE C
Tema 3.2 Xumust p-31€MeHTOB (110 4 5 JIEKLUSM JaCTHIHBIM
Tpymmnam) 1.2 (cr. 5-30); 2.1 [pUBJIeYeHHEM (DOPMBI
(c1.8-15) TIUCKYCCHH, GeceTbl
BEINoOJIHEHNE OIBITOB B
Manelx rpymmax  (2-3
YeJIoBeKa).
JlaGoparopnas pabota Ne 3.2 p — 6 4 MoAroToBka k JIP KOICKTHBHO-
snements! |1 — VII rpynn [3.5] cp. 11-29 TPYIIOBOE 0BCYKICHHE
pe3yIbTaTOB
MPOBEACHHBIX OIBITOB.
IMOATOTOBKA K JIEKIUA-O0BSICHEHUE C
Tema 3.3 Xumus d- u f-anementos ) ) JCKIHSIM YaCTHYHBIM
(0630p) 1.2 (cr. 5-30); 2.1 HpUBJICYCHHEM  (HOPMBI
(ct.8-15) JHCKYCCUH, OeceIbl
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
B HaunmeHnoBanue Peanuzanus HaumeHnoBanue
padora ] 2
2 E HCIOJb3yeMBbIX B paMKax pa3padoTaHHOrO
L 2] = o v
o |3 = o AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM < é slg =85 = Bup CPC P P
= |&27|8 7|8 & ) HHTEPAKTHBHBIX TOATOTOBKH Kypca
- ) S £
S |5 2 E = § =5 00pa3oBaTeJbHbIX | (TPYI0EMKOCTH B | (TPYy/0€MKOCTh B
= ° .
Z § § -1 - TEeXHOJIOTHii gacax) = gacax)™
= S 2| & 80 =
= = °
BEINoJIHEHNE OIBITOB B
ManbIX rpynmax  (2-3
JlaGoparopuas pabora Ne 3.3 d — 4eJIoBeKa).
noaroroska x JIP K )
anemeHTH | rpynms! (Cu) u |l rpymnnst 4 4 OJIICKTUBHO
(Zn, Cd, Hg) [3.5] ctp. 38-51 IPYIIOBOE 00CYXKICHHE
Ll Ll
pe3yibTaToB
NPOBEACHHBIX OIBITOB.
MOATrOTOBKA K JEeKUUA-00BSACHEHUE C
Tema 3.4 Xumus d-s1eMeHTOB (110 4 5 JIEKIUAM YaCTHYHBIM
rpyrmam) 1.2 (ct. 5-30); 2.1 TPUBJIEIEHHEM  (HOPMBI
(ct.8-15) JMCKyccHH, Oecebl
OATOTOBKA K JIEKIUSI-00BICHEHUE C
Tema 3.5 Xumus f-anemenrtos (o 2 2 JIEKLUSIM YaCTUIHBIM
Tpymmnam) 1.2 (cr. 5-30); 2.1 [pUBJIeYeHHEM (DOPMBI
(c1.8-15) JUCKyCCHH, Oecebl
BEINoOJIHEHNE OIBITOB B
Manelx rpymmax  (2-3
YeJIoBeKa).
JlaGoparopnast pabota Ne 3.4 «Xumus 4 4 MoAroToBka k JIP KOICKTHBHO-
Maprasia 1 Xpoma [3.5] cp. 30-38 TPYIIOBOE 0BCYKICHHE
pe3ynbTaToB
MPOBEACHHBIX OIBITOB.
3amura taboparop-
Jlaboparopnas pabora Ne 3.5 Cuaua odopmienue orueros | HPX pabor.
6 4 KonnexrusHo-
OTYETOB JIP [3.5] cTp. 3-51
IPYIMIIOBOE 00CYXKICHHUE
peuIeHud 3aaa4.
HToro no 3 pazneny 16 26 29
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYyeMble) paGora = = HaunmeHnoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl s s = g HCIOJb3yeMBbIX B paMKax ) pa3padoTaHHOrO
OCBOEHUS: T g E 2| E g qE E = Bux CPC AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
kox YK; OIIK; IIK Y = =18 8 2 50 HMHTEePaKTHBHBIX IOATOTOBKH Kypca
M HHIMKATOPbI = = E 2 E § & ?3 o0pa3oBaTeibHBIX | (TPYyA0eMKOCTH B | (TPY10€MKOCTH B
JIOCTHKeHUS g § § % 2 § l§ = TEeXHOJIOTHii Jacax) 13 qacax)“
KOMIeTeHIHii = s = é‘ J|0 =
HUTOIO 3A 2 CEMECTP 34 68 91
IK3aMeH 54 Pabora ¢ KOHCIIEKTOM
JIEKIUH B y4eOHBIM
MaTepuaioM. Cocrasiie-
HHC IIJTaHa U TC3UCOB
OTBE€TA HA TCOPETUYIECC-
KHUE BOIIPOCHI.
HUTOI'O no aucuumiuue 3A 2 CEMECTP 34 68 145
HUTOI'O no mucuunimHe 68 | 136 326
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHU U TPOMEKYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHHUS WJIM HMHbIe MaTepHAJIbl, HEOOXOAUMBbIE JIf
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMAyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
YKa3aHUAX K IPAKTUUECKUM U J1ab0opaTOpHBIM 3aHATUAM [3.1 — 3.8], npeacraBieHHbIX B 11. 6.3.

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

Jlnist OLIeHKW 3HAHWM, YMEHUH, HaBBIKOB U (DOPMUPOBAHMS KOMIETECHIIUH 10 JUCIUILTHHE
JUISL TEKYILIEro KOHTPOJs B cemecTpe (mepBasi U BTOpask KOHTPOJIbHAs Henessl) MpUMEHSETCs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI W  OLEHKH  YCIIEBA€MOCTH
CTYJICHTOB.

Tabnuya 5 — bannvno-penimunzosas cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHMS
41-50 OTnnano
31-40 Xoporo
21-30 Y 10BAETBOPUTETHHO
0-20 HeynoBnersoputenbHo

[Ipy nmpomMexyTOYHOM KOHTpOJ€ (9K3aMEH) yCIIEBAEMOCTb CTYIEHTOB OLICHUBAETCS I10

‘leTBIpeX6aJ'IJ'IbH0ﬁ CUCTEMC!

«HCYOOBJICTBOPUTCIILHO».

«OTIHUYHO», «XO0pOo1Io»,

«KYHAOBJICTBOPUTCIIBHOY,

26



Tabauya 6 —Kpumepuu oyenusanus pe3yivmama o0yueHus no OUCYUNIUHE U WKANA OUCHUBAHUS

Kon n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAaHUEC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIINH

Kpurtepnu oneHnBanus pe3yJbTaToB 00y4eHHs

OreHka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OreHka
«YIOBJIETBOPUTEILHOY /
«3aYTECHO»
60-74%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopowo» /
«3a4TCHO
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3aUTEHOY
90-100%

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Omnenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

HOIIK-1.3. H3zyuaem,
AHAU3UPYem U UCNONb3Yem
bazoevie 3nanus 6 obiacmu
obuyetl, HeOpeaHUyecKou,
@uszuueckoii u KoLoOUOHOU
XUMUU U MEeMOO08
XUMUYECKO20 aHAAU3A OJisl
peutenus 3a0ay
npogeccuonanvbHou
oesimenbHOCmuU

He 3HaeT 0CHOBBI XMMHUECKOH
TepMOJHHAMHKH; METO/BI OTTUCAHUS
XMMHUYECKUX PaBHOBECHII B
pacTBOpax 3JIEKTPOIIUTOB;
THJIPOJIM3a COJICH; OCHOBBI
XUMHUYECKON KUHETHUKH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKIluH; CTPOSHHE U CBOICTBA
KOMIIJIEKCHBIX COEIMHEHUH; He
yMeeT IPOBOAUTh
TEPMOJINHAMHYECKUE PACUETHI,
pacyeTsl 10 ONpeeNIeHHIO
CKOPOCTH PeaKI¥H, PABHOBECHOH
KOHIIEHTPAllUH BEIeCTBa, epecyeT
KOHIIEHTpPaLlUH, KOHCTaHTHI
TUAPOIIH3a, PACTBOPHMOCTH
TPYAHOPACTBOPHMBIX COETHHEHHI;
HE MOXET COCTaBJIATh U ypaBHUBATb
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKIu;
noa0upaTh HeOOX0AUMBIE
KOMIIOHEHTBI ¥ YCIIOBHS IS
IIPOBEICHHS Pa3IMIHbBIX THIOB
XUMHYECKHX PEeaKIuii;
TePMOJHHAMHIECKHE
XapaKTEePUCTHKY XUMUUECKIX
peaxImii; He BIajeeT HaBbIKaMU
HHTEPIIPETaluy PaCCUNTaHHBIX
3HAUCHHUH TepPMOIUHAMUIECKUX
(GYHKIMI 1 Ha UX OCHOBE;

HE MOXKET IPOTHO3HPOBATh
BO3MOXKHOCTB OCYIIIECTBIICHUS U
HaIpaBJIeHUe IPOTEKAHUS
XMMHYECKUX MIPOLECCOB;

HE BJIaJIeeT HaBBIKAMH IPUMEHCHUS
MOJTy9IEHHBIX 3HAHUH Ha PAKTHKE
MIPU QaHAJTH3€ XUMHUYECKUX SIBIICHUH
1 PELICHNH PacUeTHBIX U
9KCIIEPHMEHTAIIBHBIX 33714

He Biageer TeopeTnueckuM
MaTepHalIoM I10 AUCIHILITHHE
XHUMHS; HE 3HAeT METOIOB
IUIAaHUPOBAHHS YKCIICPUMEHTa U
METOZI0B 00pabOTKH pe3yIbTaTOB

YacTHYHO 3HAET OCHOBEI
XHMHYECKOH TepMOJHHAMHUKY;
METO/Ibl OITHCAHHS XUMHYECKUX

paBHOBECHH B pacTBOpax

3JIEKTPOJIUTOB; TUJPOJIN3A COJICH;
OCHOBBI XUMHYECKO1 KUHETHKHY;
OKHCIIHTENbHO-BOCCTAHOBHUTEIIbHbBIC
peaKLuy; CTPOCHUE U CBOKHCTBA
KOMIUICKCHBIX COCANHEHHUIT;
YaCTHYHO yMeeT IIPOBOJUTH
TEPMOJINHAMHYECKUE PACUETHI,
pacyeTsl Mo ONPEIeTICHUIO
CKOPOCTH PeaKI¥H, PABHOBECHOH
KOHIIGHTPAllUK BEIeCTBa, epecyeT
KOHIIEHTPAINH, KOHCTaHThI
THAPOIIH3A, PACTBOPUMOCTH
TPYIHOPACTBOPUMBIX COCIAHHEHHUIT;
JIOIYCKaeT OIIHOKH MpU
COCTABJICHUH M YPAaBHUBAHHU
OKHCITHTENBHO-BOCCTAHOBUTEIIbHBIC
peaKiuu;

¢ ommbKamu ogoupaeT
HEOOXOIMMBIC KOMITOHEHTHI 1

YCIIOBHS ISl IPOBEICHUS
Pa3IMYHBIX THIIOB XHMHYECKUX
peakIuii; TepMOJHHAMHIECKHE

XapaKTEePUCTHKH XUMHUIECKHX
peaKImif; YacTHYHO BiajeeT
HaBBIKAMU HHTEPIIPETAINH
paccUMTaHHBIX 3HAYCHUN
TEPMOJMHAMUYECKNX (DYHKIUH 1 Ha
UX OCHOBE;

YaCTHYHO MOXET IPOrHO3UPOBATH
BO3MOXXHOCTB OCYIIIECTBICHUS H
HarpapJIeHHE IPOTEKaHUs
XUMHYECKHX MPOLECCOB;
cnabo BIazeeT HaBbIKaMU
NPUMEHEHVS TTOJTyYeHHBIX 3HAHUH
Ha IPaKTHKE NPH aHAIH3e
XMMHYECKHX SIBJICHUI U PeIICHUI
PacCYETHBIX 1 SKCIEPHMEHTAIbHBIX
3a71aq

IToBepxXHOCTHO 3HAET

TEONOTUCCKUNT MATEeNAT He R

XopoII0 3HaeT OCHOBBI XUMUYECKOM
TePMOANHAMUKH; METO/IbI OITHCAHHS
XMMHYECKUX PaBHOBECHUH B
pacTBOpax 3J1€KTPOIHTOB;
THIPOJIM32a COJIEH; OCHOBBI
XUMHUYECKOH KMHETUKHY;
OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIE
PeaKIMy; CTPOSHUE H CBOUCTBA
KOMIIJIGKCHBIX COCAUHEHUI;
XOPOILO yMeeT POBOAUTE
TEePMOJIMHAMHYECKUE PACUETHI,
pacyeTsl Mo ONPEeTICHUIO
CKOPOCTHU PeaKIiH, PABHOBECHOH
KOHIIGHTPAIlNK BEIIeCTBa, epecyeT
KOHIICHTPAIIUH, KOHCTaHThI
THAPOIIH3a, PACTBOPHMOCTH
TPYAHOPACTBOPHMBIX COEIHHEHHI;
JIOIYCKAeT OMHOKH MpU
COCTaBIICHUHU U yPaBHUBAHUU
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peaKIu;
¢ ommbKamMu mooupaeT
HEOOXOMMBIC KOMITOHEHTHI 1
YCIIOBUSL IS TIPOBEICHUS
Pa3IMYHBIX THIIOB XHMHIECKUX
peaxiuii; TepMOJUHAMHIECKHE
XapaKTEePUCTHKH XUMIIECKHX
pEaKIuii; YaCTUYHO BIIaJIeeT
HaBBIKAMU HHTEPIIPETaluH
paccUMTaHHBIX 3HAYEHUI
TepMOAUHAMHIECKUX (yHKIUH 1 Ha
UX OCHOBE;

YMeIIO MOXKET IIPOTHO3UPOBATh
BO3MOXKHOCTb OCYIIIECTBIICHUS U
HarpapJIeHUE IPOTEKaHUSI
XHMHYECKHX MPOLECCOB;
XOPOLIIO BJIaJieeT HaBBIKAMHU
NIPUMEHEHUS TTOJTyYCHHBIX 3HAHUI
Ha IPaKTHKE IPH aHAIH3e
XUMHYECKHX SIBJICHUI M PeIICHUI
PACUCTHBIX U AKCIEPUMEHTANBHBIX
3amad

XOpo110 3HAET TEOPETUUECKHH

NMATEDHAAT HO R OTITATRHRIY

OTJINYHO 3HAET OCHOBBI
XMMHUYECKOH TEPMOJIMHAMUKY;
METO/Ibl OITCAHUST XUMHUYECKIX

pPaBHOBECHIA B pacTBOpax
JJIEKTPOJIUTOB; THPOJIM3A COJEH;
OCHOBBI XUMHUUECKOW KHHETUKH;
OKHCJIUTENIbHO-BOCCTAHOBHUTEIILHBIC
peaxIyu; CTpOEHHE U CBOICTBA
KOMILJIGKCHBIX COCIMHCHHUIA;
YBEPEHHO YMEET POBOIUTH
TEPMOJAMHAMHUYECKUE PACUCTBI,
pacueTsl 1o ONpeIeIeHUI0
CKOpPOCTH peaKIy, paBHOBECHOM
KOHLICHTPALMH BEIIECTBA, IIEpecyeT
KOHLIEHTPALMHU, KOHCTAHTBI
THIPOJIN3a, PACTBOPUMOCTH
TPYIHOPACTBOPHMBIX COEITUHEHHH;
YBEPEHHO COCTABSJIET U YPAaBHUBAET
OKHCJIUTELHO-BOCCTAHOBHUTEILHBIC
peakuum;

YCIEIIHO MOAOUpPAET HEOOXOMMBIE
KOMIIOHSHTHI ¥ YCIIOBHS JUTS
MIPOBENICHHS Pa3IMIHBIX THIIOB
XUMHYECKHX PEaKIuii;
TEePMOJIMHAMHIECKIE
XapaKTePUCTHKU XUMUIECKIX
peakLuil; OTIMYHO BiIaJeeT
HaBBIKAMU MHTEPIIPETALHH
PacCUMTAHHBIX 3HAYCHUI
TEpPMOAMHAMHUYECKUX (QYHKIMHI U Ha
HX OCHOBE;

YCIIEITHO MOKET IMPOTHO3UPOBATH
BO3MOXKHOCTb OCYILECTBIICHUS 1
HaIpaBJICHHUE IIPOTEKAHUS
XHMHYECKUX MPOLECCOB;
OTJIMYHO BJIAJICCT HABBIKAMH
TIPUMEHEHUSI TTIOJy4ESHHBIX 318t
Ha [PaKTHKE NPY aHAITH3e
XHUMHUYECKHX SIBICHUN U PEIICHUN
PacYeTHBIX U SKCIEPUMEHTAIBHBIX
3a1a4

OTITIaEO 2a96T




Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Omnenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

OIIK-7. Cniocoben
MPOBOTUTH
IKCIICPUMCHTAIBHBIC
HCCIIeIOBAHUSI U
HCIBITAHUS TT0
3a/laHHOM METOIUKE,
HaOIIONEHNS U
U3MEpCHHUS,
00OpabaThIBaTh U
HHTEPIPETHUPOBATH
JKCIICPUMCHTAIBLHBIC
JTAaHHBIC, TIPUMCHSISI
MaTeMaTHYECKHE,
¢dusnyeckue,
(U3MKO-XUMUYECKHUE,
XHUMHYECKHE,
OMOJIOTHYECKHE,
MHUKPOOHOIOTHYECKU
€ METOJIBI

HNOIIK-7.1. Ocy1ecTBisieT
SKCIICPUMCHTAIBHEIC
HCCIENOBAaHUSI M HCIBITAHUS
10 3aJaHHOM METOJIHUKE

He Bnaneer Teopernueckum
MaTepHaJIOM 110 IUCLUILUINHE; HE
YMeeT I0JIb30BaThCsl CIPABOYHOI

JIUTEPATypOil; He BiaJeeT HU3UKO-
MaTeMaTHYECKUM allapaToM; He
YMeEeT COCTaBIISATh IIAHbBI
HPOBE/ICHUS SKCIIEPUMEHTAIBHBIX
HCCIIC/IOBAHU# M OCYILECTBIIATH
00paboTKy 1 aHaJIN3 Pe3yIbTaTOB
9KCIEPHMEHTOB; HE YMEET JIOTHYHO
n3J1araTh yCTHO M MHCbMEHHO
pe3ynbTaThl CBOEit
HCCIIeJOBATENILCKOIM paboThl U
paboThl ¢ IUTEpATYpOit

[ToBepXHOCTHO 3HaeT
TEOPETHYECKUI MaTepHa; He B
MOJTHOM 00BbeMe BiIajeeT (PU3UKO-
MaTeMaTHYECKUM almapaToM; He B
MOJITHOM 00BbEME 3HAET Pa3MEPHOCTH
(hyHIaMEHTAITBHBIX BEIUYHH;
Croco0eH caMOCTOATEILHO
CIUIAaHUPOBATH U ITPOBECTH
11abopaTopHyI0 paboTy u
00paboTaTh pe3ybTaThl
9KCIEPUMEHTa, HO HE CIIOCOOCH
MIPOAHATM3UPOBATh U CIIETIATh
BBIBOJIBI; HE CITIOCOOEH JOCTATOYHO
TIOJTHO TIPOBECTHU aHAM3 y4eOHOU 1
TEXHUUYECKOM JINTEPATYPHI 10
TeMaM, 3aITaHHBIM [IPEero/IaBaTeseM;
YACTUYHO YMEET peliaTh
KOHKPETHBIE 331241 U3 PA3IMIHBIX
pa3nenoB XHUMHH, HE yMeeT
JIOTHYECKH BEPHO U
apryMEeHTHPOBAHO 3aIlUIIATh
pe3yabTaThl CBOMX HCCIICIOBAHMIA;
JIOTMYECKH U3JIaraTh YCTHO 1
MIICBMEHHO Pe3yNbTaThl CBOEit
HCCIIEJOBATENBCKON paboThI

XO0poI1I0 3HAET TEOPETUYECKUH
Marepual, HO B OTIEbHBIX
pasaenax JoImycKaeT HeTOYHOCTH;
Biajeer (PU3MKO-MaTeMaTHYECKUM
amnmapaTom; CrocoOeH
CaMOCTOSITENIBHO CIUIAHMPOBATH U
MPOBECTH J1a0OPaTOPHYIO paboTy U
00paboTaTh pe3ynbTaThl
9KCIIEPUMEHTA, IPOAHATU3HPOBATH,
HO 3aTPY/IHSETCS C/IENATh BHIBOBI;
YMEET CaMOCTOSITENIBHO PEIIaTh
KOHKPETHBIC 33][a49i U3 PA3TUIHBIX
pa3zenoB XHMHH, HO HE BCer/a
[PUBOJHT HOJIHOE PEIICHHE;
JOITYCKAET JIOTUYECKUE OMIHOKH B
apryMeHTALUH Pe3yJIbTaTOB CBOUX
HCCIIEIOBAHMIT U TIPH IIPOPAGOTKH
TeX WIH HHBIX Pa3/IeioB
JINTEPATypPhl; YMEET U3JIaraTh yCTHO
Y [IHCBMEHHO Pe3yJIbTaThl CBOCH
UCCIIEZIOBATENBLCKOM PaboOThl U
paboTEI ¢ JINTePaTypoil O TaHHOMH
TeMaTHKe

OTIMYHO 3HAET TEOPETHICCKHI
MaTtepHal; 3HaeT CIoCOOBI
HOJIYYEHHUS] XUMHYECKHX JIEMEHTOB
U UX XUMHYECKHE U (HU3HIECKIEe
CBOMCTBA; XOPOLIO BiaJeeT HU3UKO-
MaTEeMaTHYECKUM allapaToM,;
CIIOCOOEH CaMOCTOSTEIBHO
CILTaHUPOBATh U MPOBECTH
nabopatopHyro pabory, 06padoraTh
pe3yJsbTaThl SKCIIEPUMEHTa,
MPOBECTH aHAJN3 U CAENATh BBIBOJ;
CIIOCOOEH aHATM3UPOBATh
JIMTEpaTypHBIE HCTOYHUKHU B
mpeesax MOIy4CHHBIX paHee
3HAHMIT; CAMOCTOSTENIBHO PELIaTh
KOHKPETHBIE 3a/1a4H U3 Pa3IndHBIX
pa3aernoB XUMHH, JIOTHYECKH BEPHO
1 apTYMEHTHPOBAHO 3alHILATh
Ppe3ysbTaThl Kak CBOHX
HCCIIeIOBAHMI, TaK U UCCIEIOBAaHUMA
JIMTEPaTYPHBIX HCTOYHHKOB
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA

Kpurtepuu onieHUBaHHS Pe3yJIbTATOB 00y4eHHsI

OreHka OreHka OreHka Orenka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomo» / «OTJIHYIHO /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS
OTJINYHO 3HAET OCHOBHBIE paBuja

KOMIIeTeH MU
HOIIK-7.2. IIpoBogut
HEOOXOAUMBIE HAOIIONEHUA U
U3MEpEHUsI c y4ETOM
TpeboBaHuit TEXHUKHU
0€e301IacHOCTH

He 3HaeT OCHOBHBIC IpaBHIIA
TeXHHUKH O€3011aCHOCTH NpH paboTe
B XMMUYECKOH JTabopaTopu;
OCHOBHBIE METO/IbI U IIPHEMbI
MPOBEICHUS IKCIIEPHMEHTA;
11a60paTOPHYIO MIOCYAY, B TOM
YHCIIe U3MEPUTENBHYIO, U IPABUIIa
paborsl ¢ Hell. He ymeet
MOJIb30BATHCS IPABHIIAMHA
0e30macHoi paboThl B XUMHUYECKOM
naboparopun. He Bnageer
OCHOBHBIMH [IpHEMaMu paboTHI B
XHMHYECKOIi ;1abopaTopuu ¢
COOJII0ICHHEM HOPM TEXHUKH
0e30macHOCTH

YacTnyHO 3HAET OCHOBHBIE [IPaBHIIA
TEXHHKH O€30MaCHOCTH IpH paboTe
B XHUMHYECKOH J1abopaTopui;
OCHOBHBIC METO/IbI U IPUEMBbI
IIPOBEACHHS IKCIIEPHMEHTA;
11a60paTOPHYIO MIOCYAY, B TOM
YHUCIIe U3MEPUTEIBHYIO, M IIPaBUiIa
pabotsl ¢ Hell. Cnabo ymeer
HOJIb30BAThCs IIPABUIIAMU
0e30macHoii paboThl B XUMUUYECKOM
naboparopun. Cirabo Braneer
OCHOBHBIMH [IpHEMaMu paboTHI B
XHUMHYECKOH J1abopaTopru ¢
COOJIOICHNEM HOPM TEXHHUKU
Oe3omacHOCTH

XopormIo 3HaeT OCHOBHBIC ITPaBIIIa
TEXHHKH O€30MaCHOCTH IpH paboTe
B XHUMHYECKOH J1abopaTopui;
OCHOBHBIC METO/Ibl U IPUEMbI
IIPOBEACHHS IKCIIEPHUMEHTA;
11a00paTOPHYIO 1OCYy, B TOM
YHCIIe U3MEPUTEIIBHYIO, U IIPaBUiIa
paboThl ¢ HEl. YMEPEHHO yMeeT
HOJIb30BAThCs IPABUIIAMU
0e30macHoi paboThl B XUMUYECKOM
naboparopun. XOpoIo Biageer
OCHOBHBIMH [IpHEMaMH pabOTHI B
XHUMHYECKOH J1ab0paToOpHu ¢
COOJIOICHNEM HOPM TEXHHUKU
Oe3omacHoCTH
XopomIo 3HaeT OCHOBHBIE METOMBI

TEXHHKH O€30[aCHOCTH NpH pabote
B XMMHUYECKOH J1abopaTopuu;
OCHOBHBIE METO/IbI U [IPHEMBI

MPOBEICHHS dKCIIEPHMEHTA;
71abopaTOPHYIO MOCYAY, B TOM
YHCIIe U3MEPUTEIbHYIO, i IPaBIIIA
pabotsl ¢ HeW. OTIAMYHO yMeeT
MOJTb30BATHCS IPABHIIAMA
6e30macHol paboThl B XUMHUYECKOM
nmabopatopuy. YBEpEeHHO BiajeeT
OCHOBHBIMH [IPHEMaMH paboTHI B
XHUMHYECKOIT J1abopaTopHH ¢
COOJIFOICHHEM HOPM TEXHUKH
Ge3omacHoCTH

OTJINYHO 3HAET OCHOBHBIE MCTOOBI

HOIIK-7.3. O6pabaTeiBacT u
UHTEPIPETHPYET MOJTyYCHHbIC

OKCIICPUMCHTAJIbHBIC TaHHBIC

He 3Haet ocHOBHbIE METO/IBI
00pabOTKN HKCIIEPUMEHTAIBHBIX
JIaHHBIX, B TOM YHCIIC
CTaTHCTUYECKHE.

He Bnaneet npasunamu
HPECTaBIICHHS IKCIIEPHUMEHTAIBHBIX
JTAHHBIX.

YacTHuHO 3HAET OCHOBHBIE METO/IBI
00pabOTKH HKCHIEPUMEHTAIBHBIX
JIQaHHBIX, B TOM YHCIIE
CTAaTHCTHYECKUE.
Crabo BiajeeT npaBHiIaMu
[PE/ICTABIICHHS
9KCIIEPHMEHTAIBHBIX JaHHbIX.

00pabOTKN HKCIIEPUMEHTAIBHBIX
JIaHHBIX, B TOM YHCIIC
CTaTHCTHYECKHE.

Xopoo BlaJeeT NpaBuaaMu
MPEICTABICHHUS SKCIEPHMEHTAIBHBIX
JQHHBIX.

00pabOTKH IKCIIEPUMEHTATBHBIX
JIaHHBIX, B TOM YHCIIE
CTaTHCTHYECKHE.

VBepeHHO BlajieeT MpaBuiIaMi
[PE/ICTABIICHHSI JKCIIEPUMEHTAIBHBIX
JIaHHBIX.
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas quTeparypa, neyaTHble H31aHUs OMOIMOTEdHOro (hoHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. O6miast u Heopranudeckas Xumus: Y4ueonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3., crep. - M.: Beicm. mik., 2005. - 743 c.

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

1.3 Vraii S1.A.O0mas u Heopranudeckass xumust: Yuebnuk / S.A. Yrail. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-OubOmorpadgpuyeckas aureparypa

2.1 HaymoB B.M. KommnekcHwie coeaunenus: y4ded6. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. AnekceeBa. — Huxuuit Hosropon, 2019. — 173 c.

2.2 Tankun A.JI. Xumusa / AJL. Tankun, B.K Ocmanos. HI'TY um. P.E. Anekceea. —
Hwxnanit Hosropon, 2013. — 178 c.

6.3. MeTonnueckne yKazanusl, peKOMeHIAIUM U IPyTrue MaTepUuajbl K 3aHATHUAM

B crmcox «Metoanueckue ykasaHus, PpEKOMEHIAIMN U JAPYTrue MaTepUasbl K 3aHATUSIM)
BKJIFOYAIOTCS METOJWYECKUE YKa3aHUSA M PEKOMEHJAIMH [0 MPOBEICHUIO JIAOOPATOPHBIX U
MPAKTUYECKUX YICOHBIX 3aHATHI 1O JAHHOW AWCIUILINHE:

6.3.1 Memoouueckue ykazanus, pa3padomannvle npenooagamenimu:

3.1 Manynesuu JK.B. Benenue B xypc oOmieit xumun. OCHOBHBIE MOHSTHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K 1abopaTopHbIM paboTam 1o Kypey «OO0Iast 1 HeopraHu4ecKast XUMHUsD)
st ctyaeHToB HanpasieHud 18.03.01 «Xumunueckast texnonorus», 19.03.01 «buorexnonorus»,
11.03.04 «OnexTpoHrKa U HaHOZJIEKTpoHUKay, 22.03.01 «MarepuanoBeneHne M TEXHOJOTHH
MmaTepuaioB» Bcex gopm odyuenus / JK.B. Manynesuu, O.H. Koanesa, T.B. CazontrseBa //
Hwuxuuit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. Manynesuu JK.B. DnemMeHTbl XMMHUECKON TEPMOAMHAMUKUA B Kypce OOILIel XUMHH:
yueOHO-MeTO/I. mocobue K 1ab0paTOPHBIM U MPAKTUIECKUM 3aHSITUSAM TI0 Kypcy 00IIel XUMUU IS
CTYJICHTOB XHUMHYECKHX M HEXMMHUYECKHX CrernuaimpHocTell Bcex ¢opm oOydenus / JK.B.
Marynesuu, O.H. KoBanesa, T.B. CazontbeBa / H. Hosropoa, HI'TY um. P.E. Anekceesa. 2021. —
58c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIHii:
METOIMICCKUE YKA3aHHS JIJISl IPOBECHHS KOHTPOJIBHBIX PA0OT U KOJUTOKBUYMOB IT0 KypCy 0OIIIen
XUMHUH JUI CTYJICHTOB XMMHYECKUX M HEXUMHUYCCKUX CIICIIHATBLHOCTEH THEBHBIX, BEUCPHUX H
3a0uHbIX popm o0yuenus / I.H.bBopucora, A.B. bopucos, FO.B. barranosa, B.K. OcmanoB //
H.Hosropoa, HI'TY um. P.E. Anekceepa. 2015. — 49 c.

3.4. barranosa }0.B. CkopocTh XUMHUYECKUX peakiuid. XUMHUYECKOE PaBHOBECHE: METO/I.

YKa3aHug Uit IIPOBCACHUA J'Ia60paT0pHLIX 3aHATHH 110 KypCy 06]].[6171 XUMHUU UIsE CTYACHTOB
31



XUMHUYECKUX U HEXMMHUYECKHX CIELUUaIbHOCTEH THEBHBIX, BEUYEPHUX U 3a04YHBIX (PaKyIbTETOB /
FO.B. barranoga, I'.H. bopucosa, A.B. Bopucos, XX.B. Manynesuy, B.K. Ocmanos / H. Hosropog,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI 3JIEKTPOIUTOB: YyU€OHO-METOI. TOCOOUE K MPAKTUYECKUM
u naboparopHbIM pabotaM. HIUBUAYyanbHBIC 3a/IaHUS 110 KypCy OOIIEH XUMHH JIJIsi CTYJECHTOB
HEXMMHMYECKUX CIEUHaIbHOCTEH [HEBHBIX, BEUEpHUX U 3a04HbIX (opm oOyuenus / A.Jl.
CamconoBa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Hwxkuuit Hosropoa, HI'TY um. P.E.
Aunekceesa. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLHMH: METOJINYECKHE
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'ankun, T.B. Ca3ontbeBa / H.Horopon, HI'TY um. P.E. Anekceesa.
2012. 36 c.

3.7. bopucoB A.B. KoHTposbHbIE 3aJaHHs 1O TE€ME PACTBOPBI: METOJ. YKa3aHWsS s
MPOBEJCHUS TEKYLIEro KOHTPOJS IO Kypcy oOOmed XMMHM W HEOPraHMYeCKON XHUMHUU IJis
CTYJICHTOB XMUMUYECKUX U HEXUMUYECKUX CIEeIHUATbHOCTEN THEBHBIX, BEUEPHUX U 3a0UHBIX (POpM
oOyuenus / A.B. bopucos, A.J/[. Camconosa, I'.H. bopucosa / H.Hoeropoa, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3zaHUs K J1abDOpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM O KypCy OOIIeH XUMHUHU ISl CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKHUX
CHENHATBHOCTEH JTHEBHBIX, BEUEpPHHUX W 3a04HbIX ¢Gopm oOyuenms / O.H. Kosamepa, 10.B.
barranosa, B.K. Ocmanos, A.JI. CamconoBa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.9. CmupnoBa JLLA. CrpoeHue aroma: METOJUYECKHE YyKa3aHUS K MPAKTHUYECKUM
3aHATUAM [0 Kypcy OOmedl M HEeOpraHM4ecKoW XHMHH JUIsl CTYIEHTOB XHUMHUYECKUX U
HEXMMHMYECKUX CHelHaTbHOCTeH THEBHOU U BedepHel dopm oOyuenus / JI.A. CmupHoBa, XK.B.
Manynesuy, I'.A. [lanuueBa, I'.®. Bononun, JIL.H. Yersipbok, C.B. Kpacnonmybekas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Ctpoenue aroma. XuMudeckas CBsI3b: METOJ. YKazaHus Jid
MPOBEICHUST KOHTPOJIBHBIX Pa0OT M KOJUJIOKBUYMOB IO KypCy OOIIEeH XMMHH JJisi CTYACHTOB
XUMHUYECKUX U HEXUMUYECKHUX CIEIUATBHOCTEH THEBHBIX, BEUEPHUX U 3a0UHBIX (hOpM 00ydeHus /
O.H. Kosanesa, T.B. CazontbeBa, A.Jl. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. Xumuueckasi CBs3b: METOJ. yKa3aHUs K MPAKTHUECKUM 3aHATHSAM IO
Kypcy OOIel XUMUU JUIsl CTYIAEHTOB HEXMMHYECKUX CICIHAIBHOCTEH THEBHBIX, BEUCPHUX H
3aouHbIX ¢akyiasTeToB/ B.1. Haymos, JI.H. Uetsip6ok, I'.A. T1annuesa // H. Hosropon, HI'TY
uM. P.E. Anekceena. 2012. 37 c.

3.12. HaymoB B.W. KowmruiekcHble COEIMHEHHS: METOJIWYECKHE YyKa3aHUs K Jad. u
NPaKTUYECKUM 3aHATUAM IO Kypcy oOmed u Heopranmdeckoi xumuu HI'TY s cryneHTOB
xuMHYeckux cnernuanbHoctei / B.M. Haymos, I'.A. ITanuuesa, JI.LH. Yetsip6ok. / H.HoBropos.
HI'TY um. P.E. Anekceesa. 2014. 51 c.

3.13. Kopanesa O.H. CoiicTBa 311eMeHTOB: y4yeOHO-MeTOJI. TocoOue K jabd. paboram 1o
Kypcy «OOmas u HeopraHu4ecKass XUMHs», «XUMUS dJIEMEHTOB» ISl CTYJEHTOB HAMpPaBJICHUM
18.03.01 «Xummnyeckas texunonorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoBeaeHue
U TEXHOJOruu MatepuaioB» Bcex (opm oOyuenus / O.H. Kosanera, JXK.B. Marynesuu, T.B.

Cazontnesa // Hwxuunit HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.
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6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meronuueckue PEKOMEHJAMK IO OpraHU3alMMu ayAUTOPHOW pPaboThL. I[IpUHSATHI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin 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.
Hara obopamenns 23.09.2015.

3.2 Meroaunyeckue peKOMEHJAlMU [0 OPraHU3allK U IITAHUPOBAHUIO CaMOCTOSITEIIbHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuaaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
Alekceesa, MIPOTOKOJ No 2 oT 22 arnperns 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTronoB  oOyuenusi», EpmakoBa T.WM., MHWeamkun E.I'., 2013 r. DaeKkTpoHHBII
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VY4eOHbI mpouecc MO  AUCUMILUIMHE oOOecrieueH HEOoOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PACIpOCTPAHSEMOrO MPOTPAMMHOIO OOECIeueHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimeir PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HHGPOPMAIHOHHO-TEIeKOMMYHUKAIIMOHHOH  ceTH
«HTEepHET», HEOOXOAUMBIX /JJI5l OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

[lepeuenb mporpaMMHBIX IPOAYKTOB, UCIIOJIBb3YEMbIX IIPH MPOBEAECHUN PA3JIMYHBIX BUI0B
3aHATHUH 10 TUCHUIUIMHE (OTKPBITHIM 10CTYI):

1. Koncynprantllntoc [DnexTponHslil pecypc|: CrnpaBouHas mpaBoBas cucTeMa. - Pexum
noctyna: http://www.consultant.ru/.

2. Hayunas  omextponHas  OmbOmmoreka  E-LIBRARY.ru. —  Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DuekTpoHHas OubanoTeyHas cucrema [lOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCHUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEYHAss cucTemMa Znanium.com [DNeKTpoHHBINH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ akpana.

5. OtkpbITOE 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/. -
3ari ¢ sKpaHa.

6. Polpred.com. Ob63zop CMHU. [loarnomexcmosas, muocoompaciesas oaza oauuvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4yHoOU U MeXHUuu4eckou uHgpopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DJeKmMpPOHHbIU
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Vuusepcumemckas ungopmayuonnaa cucmema Poccua [Onexmpounvii pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb NMPOrpaMMHOI0 odecnmeyeHHUs] U MH(POPMALHOHHBIX CIHPABOYHBIX
cucTemM

Taonuuya 7 - Ilepeuens 31eKmMpoHHbIX OUOTUOMEUHBIX CUCHIEM
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Ne HaumenoBanue ObC Ccbuika, Mo KOTOpoit
ocymectasercs aocryn Kk IbC

1 KoHCynbTaHT CTyaCHTa http://www.studentlibrary.ru/

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

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

Tabnuya 8 - llepeuenv npocpammnozo obecnevenus

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI OCHOBE

IIporpammHoe obecnieueHue
CBOOOTHOI0 pacnpoCcTpaHEeHHs!

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nmuuen3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, moamucka
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 (yiumensust Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 siui. Ne 43178971

Microsoft Windows XP Professional (siumensus Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

1C npennpusrue 8.1 (TUIEH3MOHHOE COTJIANICHUE
Noe800908353 ¢ 3AO «1C»)

Adobe Design Premium CS 5.5.5 (munen3us Ne 65112135)

Dr.Web (gorosop Ne 31704840788 ot 20.03.17)

Koncysnprautllmroc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texoskcnept (Jorosop Nel100/860 ot 22.12.2016)

B Tabn. 9 ykazan mepeueHb NpPOQecCHOHATBHBIX

0a3 nmaHHBIX W WHPOPMALMOHHBIX

CIPAaBOYHBIX CHUCTEM, K KOTOPBIM oOeclieueH AOCTyn (yaajaeHHbIM noctym). /laHHBIM mepedeHb
MOJJIEXKUT OOHOBJIEHHIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.
B nanHoM paszene MoOryT ObITh NMPHUBEICHBI PECypChl (CCBUIKM Ha CalThl), HA KOTOPBIX

MOXHO HAaWTH TOJE3HYI0 IJsi Kypca HMHGOpMaIuioo, B T.4.

JTaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypCHI U T.J.

CTaTUCTUYCCKUC HJIM CHPAaBOYHBIC

Taonuuya 9 - Ilepeuenv coepemenuvix npogeccuonanrbHvlx 0a3 OAHHBIX U
UHPOPMAUYUOHHBIX CRPABOYHBIX CUCEM
Hoctyn k pecypcy (yAaJIeHHBbIH
e HanmenoBanue npogeccuoHajibHON 0a3bl JAOCTYI € YKa3aHHeM
" | HaHHBIX, ”HGOPMAIMOHHO-CIIPABOYHON CHCTEMbI CCBIJIKH/IOCTYN U3 JIOKAJbHOM
CeTH YHHUBEPCHUTETA)
1 Baza  JgaHHBIX ~ CTaHZapTOB W PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
) OnekTpoHHas  0a3a  M30paHHBIX  cTaTel 1o http://www.philosophy.ru/
dbunocodumn
3 EnuHblii apXuB S)KOHOMUUYECKHUX U conuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
4 bazwbi I[F:l’HHLIX HaumonansHoro cosera  mo hitt://AWww.neva.ru
OIICHOYHOM JAESITENIbHOCTU
5 | CopaBounas MpaBoBas cucrema JIOCTYII U3 JIOKAJIbHOW CeTH
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Hoctyn K pecypcey (yaajaeHHbI
No HaumenoBanue npogeccnoHanbHOM 6a3bl AOCTYII ¢ YKa3aHHEM
" | naHHBIX, HHPOPMALMOHHO-CIIPABOYHOM CHCTEMBbI CCHIJIKH/MOCTYI U3 JIOKAJIbHOMI
CeTH YHMBEPCHUTETA)
«Koncynprantlirocy
WHdopMannoHHO-CIIpaBOYHAs CHCTEMa .
6 JOCTYTI U3 JIOKAJIBHOW CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBI J1J151 HTHBAJINJ10B U JIUII C OB3
B T1abn.10 ykazan mepedeHb OO0pa3oBaTEIbHBIX PECYpCOB, HUMEKIHX (HOpPMBI,
aJanTUPOBAHHBIE K OTPAHUYCHUSIM HUX 3JI0POBbS, a TAKXKE CBEICHHS O HAJIIMYUU CIELHUATBHBIX
TEXHUYECKUX CPEICTB OOYYCHHS KOJUIGKTHBHOTO M WHIWBHAYAJIBHOTO IMOJb30BaHus. [lpu
3aMOTHCHUH TaOMUIBI MOXET OBITh WCIOJb30BaHA HHQOpPMAIUs, pa3MEIICHHAs B TOJpa3jeie
«loctymHas cpema» crnenmanu3upoBaHHOro pasaena cadWrta HITY  «Csenenus 00
oOpasoBatenbHOM opranu3aie» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoeamenvusie pecypcol 014 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX

TEeXHHYECKHUX CPEJACTB 00ydeHHs
KOJUIEKTHBHOTO H HHIMBHIYAJIHLHOTO
MOJIb30BaAHUSI

03BYYKa KHWT U YBEeIHUYCHHE MpudTa

CHeHaTIbHOE MOOUIIBHOE MTPHIIOKEHHE -
CHUHTE3ATOp PEYU, KOTOPBIN

Ilepeuens 00pa3oBaTe/ibHBIX PeCypcoB,
Ne NMPUCTOCOOJIEHHBIX I MCIOJIb30BAHUS
HHBaJHAaMHa 1 Junamu ¢ OB3

1 OBbC «KoHCyNIbTaHT CTYJEHTa»

9BC «Jlaup»

2
BOCITPOM3BOJIUT TEKCThI KHUT ¥ MCHIO
HaBUT AU
3 OBC «Opaiit» BEPCUS TSI CIIA00BUISAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJAUMOE JIJIAA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

VYdeOHbIe ayAUTOPUH JJII TPOBEACHUS 3aHATUH 1O JAWCHUIUIMHE, OCHAIICHBI
000py/TIOBaHMEM M TEXHHUYECKUMH CPEICTBAMH OOYUEHHS, COCTAB KOTOPBIX OMPE/ICICH B
JIAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 071t CAMOCHOAMENbHOI
padomuvl cmyoenmog no OUCYUnIuHe

HauMeHnoBaHnue .
P — OcHaleHHOCTh Ay M TOPHUIA IlepeyeHb JIMIIEH3MOHHOTO
Y pu MOMeEIIEeHU U NoMeleHu NPOrpaMMHOI0 00ecre4YeHusl.
Ne noMeumeHum ast N
N JUUISI CAMOCTOSITEJILHOM PexBU3MTHI OATBEPKAAIOIETO
CaMOCTOSITEJIbHOM
padoThI AOKYMEHTA
padoThI
1224a 1. Jlocka menoBas - 3 IiT.

yueOHast ayTUTOPHS ISt
MPOBEACHUS MPAKTHICCKUX
1 TabOpaTOPHBIX 3aHATHH,
TPYIIOBBIX U

2. Cronbl 1abopaTopHbIe
(pabouee mecTo cTynenrta) Ha 20
qe.;

1 3. PaGouee mecTo
WHAWBUIYAJTbHBIX
N mpernoAaBaress — 2 miT.;
KOHCYJIbTalluH,
TeKYIIEro KOHTPOS I 4. BeitsoxHble mKadsel - 2 1mT;
[POMEKYTOUHO 5. O6opynoBanue s

arrectanuu (kadenpa

MIpOBEEHHS Ta00PaTOPHBIX
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HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IIepeyeHb JTMLIIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

Ne NoMeleHn | s .
. OJd CAMOCTOATECIBHOU PexkBU3HUTHI MOATBEPKAAKOLICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
"ITpousBoACTBEHHAS 3aHATUN 110 TUCLUIUIMHE XUMMS:
0€30MaCHOCTD, KOJOTHSA M | mKkad CyIMIbHBIA - 2 IIT.,
xumus" . HokHui ANEKTPOXUMHUUECKUE TUCHKH IS
Hosropoz, yi1. MunuHa, u3Mepenus 3JIC xuMUUEcKoro
24) 3JIEMEHTa - 3 IIT.,
JJIEKTPOJIU3EPHI - 4 IT.,
BeIMpsiMuTeNH b5-47 — 6 mt.,
pH-metpr1 «MITJI-301» - 4 .,
KaJOpUMETpPHI — 4 IIT.,
BEChI AaHAIUTUYECKHE 4 IIT.,
muctwuitop 3-10 - 1 mr.,
KOJIOOHAarpeBaTeny — 3 IIT.;
BOJIETMETPHI nudpoBsie B7-38 — 3 miT.,
BECHI TEXHUYECKHE — 2 miT.,
Tabmunpel Menzeneesa- 4 mir.,
naboparopHasi XUMHUYECKast Ocyia U
peakTUBBI
Ha00p y4eOHO-HAIISAIHBIX TOCOOHH
6147
yueOHas ayJUTOpuUs IS
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO U
CEMUHApPCKOTO THUTIA,
TPYIIOBBIX U .
I/IHZ[I/IBI/I,I[yaJ'ILH\I’xIX 1.Jlocka menoBast ]ljrgﬁdso V;ikXI})r ,efr;ricl)lfl,nS/;’O3r(()1;gz[nHCKa
KOHCYJIbTalluH, 2. Pabodee MecTo mpemomaBaTens NeTrl 13803 orr 2500 1’4). p
2 TEKYIIEero KOHTpOJEﬂ u 3. Pabouee mecTo cryaeHTa - 64 2_Dr Web (Dr We.b (;: . ]’32 41-3)B7-
MIPOMEXYTOUHOM e, o ’
arrecrauuy (kadeapa 4. IlepcoHANBHBII KOMITBIOTED 6EPT-BQB4 ot 18.05.2020)
"IIpousBoACTBEHHAS
0€30IMaCHOCTh, YKOJIOTHS U
xumus" . HuokH#i
Hogropon, Kazauckoe 1.,
12)
6265
yaeOHast ayJUTOPHS IS
MPOBEJCHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOTO THTIA,
IPYIIIOBBIX U 1. Mocka memnoBas - | mt;
UHIUBUAYaAIbHBIX 2. Tabmuua JI.M1. Menneneena - 1
3 KOHCYJIbTalui, IT.
TEKYLIEro KOHTPOJIS U 3. Pabouee mMecTo mpenoaBaTens
MPOMEKYTOYHON 4. Pabouee mecTo cTyneHTa - 42
arrectanuu (kadenpa Yell.
"IIpousBoacTBEHHAsS

0e30MacHOCTb, SKOJIOTHS U
xumus" . HuoxHmin
Hosropon, Kazauckoe 1.,
12)
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10. METOAUYECKHUE PEKOMEHJAIIMHU OB YYAIOIIUMCA
1O OCBOEHUMIO TN CHUMITJIMHBI

10.1. OOmue MeTOAUYECKHE PEKOMEHAAUMH ISl OOy4YAIOIIMXCS 10 OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTUHN

JucuumiuHa  peanu3yercss IMOCPEACTBOM  NIPOBEIACHHS  KOHTAKTHOM  paboOThl  C
oOyyaronuMucs (BKJIIOYasi MPOBEIECHUE TEKYIIErO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIHLHOM
paboThl 00yUaOIIUXCS U TPOMEKYTOUHOM aTTecTaliu.

KonraktHas pabora MOXeT OBITh ayTUTOPHOH, BHEAYTUTOPHOM, a TaKKe MPOBOAUTHCS B
3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (mnanee - DUOC). B
Clly4yae TMPOBEJCHUSI YaCTU KOHTAKTHOM pabotsl mo aucuurinie B DMOC (B COOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTAKTHOW padoTel B DUMOC sKkBHBajeHTHa
ayJIUTOpPHOM pabdoTe.

[IpenomaBanue  AUCUMIUIMHBI  BENETCS C  NPUMEHEHHEM  CIEAYIOUIMX  BHJIOB
00pa30BaTENbHbIX TEXHOJIOTUMN:

-0aNIbHO-PEUMUH208as1 MEXHOI02US OYEeHUBAHUS (NPU HATUYUL),

- KOIOKGUYM,

- KOHmMpOoIbHAsA paboma,

- mecm,

- omuem no 1ab6opamopHuIM paboma.

[lo uroram Tekylied ycHeBa€MOCTH CTYAEHTY MOJKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTeCTAallMi B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITTOJIHUBIINE BCE O0s3aTENbHBIC BU/BI 3AIUIAHUPOBAHHBIX YUEOHBIX 3aHATHH K MPOXOXKICHHIO
MIPOMEKYTOUHOM aTTecTaliu (IK3aMeHy).

PesyabraT 00yueHuss cunrtaercsi cOpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIep:KaHre Kypca OCBOCHO MONHOCTHIO. [Ipu yCcTHBIX coOecenoBaHUAX CTYACHT
MCYEPIBIBAIOILIE, IT0CIIEI0BATEIBHO, YETKO U JIOTUYECKU U3J1araeT yueOHbI MaTepua; CBOOOIHO
CIpaBJsieTCs € 3aJayaMH, BOIPOCAaMH M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaaHus
BBITIOJTHEHBI B COOTBETCTBUU C YCTAaHOBIGHHBIMH TpPEOOBaHUSMHU, CTYACHT CHOCOOEH
AQHAIN3UPOBATh IOJIyUEHHBbIE pE3YyJIbTAaThl, MPOSBISET CAMOCTOSTEIBHOCTh IPHU BBINOIHEHUU
3a7JaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOJHOCThI0. IIpu yCTHBIX coOeceJOBaHUAX CTYAEHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3a/ladyaMH, BOTPOCAMHM W JPYTMMH BUIAMH 3aJaHUM, TpeOYyIOIIHWX MPUMEHEHHs 3HAHUH; BCe
MpeayCMOTPEHHBIE paboueld y4eOHOW MporpaMMol 3aJaHUsl BBIIOJHEHBl B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOCH aHAIM3UPOBATh MONYUYEHHBIE PE3YNbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD IIPH BBIITOJHEHUH 3a/1aHUN

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUH
3a/laHuil HEe JIEMOHCTPHUPYET 3HAHUN y4eOHOro MmaTepuana, JAONYCKaeT OMMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBITIONHSACT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOAWMBIX YMEHH,
KauyeCTBO BBINOJHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJIHEHHS OLIEHEHO YUCIIOM OajIOB HUXKE TpeX MO OLIEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyecKkue yKa3aHus Il 3aHATHI JIEKIITMOHHOT0 TUIIA

JIeKIMOHHBIN KypC IMPEAnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTO TUTaHa. B X0/e JTeKIMOHHBIX 3aHATHN PACKPBIBAIOTCS 0a30BBIE BOMPOCHI B paMKax
KOKIOW TeMbl NUCHUIUIMHBI (Tabnuma 4). O003Ha4YaroTCs KIIIOYEBBIE aCMEKThl TeM, a TaKke
JIeNaloTCs akKIEHThl Ha HauOoyiee CIIOKHBbIE M BaXKHbIE IIOJIOKEHUS H3y4yaeMoro Marepuana.

37



Marepuanbsl JIGKUMHA SIBISIOTCS ONOPHOW OCHOBOM JUISI TMOJATOTOBKH OOy4arommMxcst K
NPAaKTUYECKUM 3aHATHSM / 1a00paTOpPHBIM pab0OTaM M BBINOJIHEHUS 3aJaHUi CaMOCTOSTENbHOU
paboThl, a TaKKE€ K MEpONPUATUSAM TEKYIIErOo KOHTPOJS YCIHEBAEMOCTH U IIPOMEXKYTOUHOU
aTTeCTalluy 110 JUCLIUILIMHE.

B xone neKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO
MaTepuaia.

10.3. MeToanuyeckue YKa3aHUS MO0 OCBOCHUIO JIUCHMIUIMHBI HAa Ja00OpaTOPHbIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT HPUOOPECTH CTyAEHTaM yMEHUs paboTaTh C
XUMUYECKUMH peareHTaMu, MOCYJ0M U MpuOopaMu, OCYIIECTBIATh XUMUUECKHI SKCIIEPUMEHT U
MPOBOANTH NEPBUUYHBIE Hay4YHbIE HccienoBaHus. B nmaboparopHbie pabOTHI BBEAECHBI 3JIEMEHTHI,
MOBBIIIAIONINE MHTEPEC CTYIACHTOB K HMM M HUX MO3HABaTEJIbHYIO aKTHUBHOCTh. Hampumep, B
pabore "OmpeneneHue MOJSAPHON MacChl SKBHBAJICHTA MeTajula" OMpENenseTcss HE TOJIbKO
SKBUBAJICHTHass Macca (JIMTepaTypHbI BapHaHT), HO M aTOMHas Macca MeTauia. B pabote
"Omnpenenenne TemioBoro 3d@dexra peakuuu" TEIUIOEMKOCTh KaJOpuMeTpa OmpenesseTcs
METOAMYECKH 0oJiee TPaMOTHO, YEM 3TO OMHCAHO BO BCEX JAOOPAaTOPHBIX NMPAKTUKyMax, a B
pabote "CKOpOCTh XMMHUYECKOW peakiuu', MOMHUMO Ka4eCTBEHHBIX 3aBHCHUMOCTEH CKOPOCTH
peakIMu OT KOHIEHTpAIlMU pPEareHTOB M TeMIIepaTyphbl, CTYACHTBI PE3yJbTaThl 3KCIEPUMEHTA
00pabaThIBalOT KOJMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMU U KUHETHYECKHUU MOPSI0K
peakuuu.

Jlis  TOBBIIIEHHs] TIO3HABATENBHONW AaKTUBHOCTU CTYACHTOB M TNPUOOPETEHHS HMU
NEPBUYHBIX HABBHIKOB HAYYHOTO HCCIIEIOBAHMS, B OTH KJIaCCHYECKHE JabopaTopHbIE pabOTHI
BBEJICHBI AJIEMEHTHI HAYYHOT'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOATENbHO 110/100paTh pEaKTUBBI JIJIsl POBEACHUS TOM UM MHOM peaKlny;

0) 00BACHUTH MPOTEKAHWE OJHOM peakIMKM M He MPOTEKaHHe IPYrol, Ha MEPBBINA B3I
oJ00HOH, peaKIH;

B) Mpe/acKa3aTh MPAKTHUECKOE 3HAYCHHE TOW WM WHOM peakldu, COMPOBOXKIAIOIICHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToAroToBKy K Ka)K[oi 1abopaTOpHOU paboTe CTYACHT JIOJDKEH HAa4aTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIN OTpa)kaeT COJepKaHUE MPEAJI0KEHHON TEMBI.

[Tocrne BbIMOMHEHHS Kaxa0d IabopaTopHOW pabOThl CTYAEHT O(OpMIIsET OTYET, B
KOTOPOM YKa3bIBAIOTCS II€JIM pabOThI, XOJ pabOThl, JAaeTCs PUCYHOK U OIMCAHUE YCTAHOBKH,
TabNIMIIa YUCTICHHBIX PE3yIbTAaTOB, BHIYUCICHUS U BBIBOIBI.

[Ipu oneHUBaHUM J1aOOPATOPHBIX PAOOT YUUTHIBAETCS CIIEAYIOLIEE:

- KayeCTBO BBIMOJIHEHHUS] HKCIIEPUMEHTATbHO-TIPAKTUYECKOW dYacTh paboThl U
CTEMEeHb COOTBETCTBUSA PE3YIbTATOB PabOTHI 3aJaHHBIM TPEOOBAHUSIM;

- KayecTBO 0(OpMIIEHHsI OTYETa IO paboTe;

— KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJbHBIE BOMPOCHI MPH 3alTUTE PAOOTHI.

10.4. MeToanyeckune yKa3aHusi 0 CAMOCTOSAITEILHOI padoTe 00y4Yaomuxcs

CamocTtosiTenbHass paboTa oOecrneynBaeT MOATOTOBKY OOYdYaromIerocs K ayIuTOPHBIM
3aHATHSIM M MEPOINPHUITHAM TEKYIIEr0 KOHTPOJSA UM MPOMEXKYTOYHON aTTECTAllUM IO MU3y4aeMOu
TUCIUIIIMHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYYaroIIerocs Ha
3aHATUSAX M B KA4eCTBE BBIMOJHEHHBIX MPAKTHYECKUX 3aMaHUA W JIpYyrux (OpM TEKYIIEero
KOHTPOJIA.

[Ipu BBITONTHEHWHM 3alaHU JJII CAMOCTOSITEILHOW PabOTHI PEKOMEHIyeTCs MpopaboTka
MaTepUAJIOB JIEKIUH MO KAKIOW NPOUAECHHOM TEME, a TakKe H3YyYEHUE PEKOMEHIAYEMOU
JIUTEPATypPhl, IPEJICTABIECHHON B pazzaene 6.

B mpomecce camocTosTenpbHONW pabOThl MPU W3YUYEHUU TUCIHUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHEIUATMU3UPOBAHHBIX AYAUTOPHUSAX I CaMOCTOSTEIILHOW paboThI
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(ykazano B T1abn. 11). B ayauropmsx wumeercs JocTym uepe3  HMH(DOpPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHON HMH(OPMAalMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QUOC) u anekrporHoi 6ubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIE pacrojiaraloTcsi ydeOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBI JIJIsl CAMOCTOSATEIHbHON PAOOTHI MPU U3YUECHUU JTUCIUTLINHEL.

Jiia obyudaromuxcss mo 3a04Hoi (opMe oOydeHHs caMOCTOsITelbHas paboTa sBIsieTcs
OCHOBHBIM BHJIOM Y4eOHOM J1eATEIHHOCTH.

10.5. Meroanueckue yKa3aHus JJisl BHINOJHEHUSI KOHTPOJIbHBIX paboT

[Ipu m3yuenun xypca «OOMmIEH U HEOPraHUIECKON XUMHUN» MPOBOJIUTCA S5 KOHTPOJIBHBIX
paboT 1o pazzaesaM JTUCHUTLTAHEIL.

B xonTpoabHyto padboTy Ne 1 BXOAST BOMPOCKH 10 OCHOBHBIM 3aKOHAM XUMHH: BapuaHrt 1 -

20 (mo BBIOOpY TIpenoaBaTelis) U3 Meroandeckux ykazanuii: JK.B. Maiynesuu, O.H. KoBanega,
T.B. CazontbeBa «BBenenue B Kypc obmieid xumuu. OCHOBHBIC TOHATHS M 3akoHb» HITY, 1.
Hwxuuii Hosropon, 2020. 54 ¢)

B xoHTponbHY0 paboTy Ne 2 BXOJAT BOIPOCH! 10 XUMUYECKOH TEPMOJIMHAMUKE: BapUaHT
1 - 28 (mo BeIOOpPY mpernoaaBarens) u3 mMetoaudeckux ykaszanuid: I.H.bopucosa, A.B. bopucos,
1O.B. Batranosa, B.K. OcmanoB OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKIIUI.
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xonTponbHyto pabory Ne 3 BXOAAT BOIPOCH IO CIEAYIOLIUM TEMaM: CKOpPOCTb
XUMHUYECKMX PEaKLUi, XUMHUYECKOE pPABHOBECHE, BIMSIHHME TEMIIEpaTypbl Ha CKOpPOCTb
XUMHUYECKON peakiuu U T.1.: Bapuant 1 — 28, 1-27 (mo BeIOOpy mpernoaBatess) U3 METOAUYECKUX
ykazanuii: [.H. bopucoBa, A.B. bopucos, l0.B. barramoBa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH TpoTeKkaHusa xumudeckux peakuui. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. - 49 c.

B kouTponbHyto pabory Ne 4 BXOAST BOIPOCH IO CHEAYIOIIMM TEMaM: CIIOCOOBI
BBIPQXEHHUSI KOHLIEHTPAaLlMM  pPAacTBOPOB; CTEXMOMETPUYECKHE pacueThl, OKHCIUTEIIbHO-
BOCCTAHOBUTENbHbIE peakiuu: BapuaHT 1-30 (mo BeIOOpY mperoaaBaresnsi) U3 METOIUYECKUX
ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I'.H. BopucoBa KoHTposbHBIE 3amaHus 10 Teme
pactBopsl. H.Hosropon, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B koHTponpHYyI0 paboTy Ne 5 BXOJST BOIPOCH! MO TE€MaM: rajibBAaHMUECKUE 3JIEMEHTHI,
AIIEKTPOJIN3, DJIEKTPOJIHBIM NMOTEHIUAN, BOJAOPOAHBIN 2JEKTpOA, ypaBHeHue HepHcra: 3amaua 1-
100 (o BEIOOpY mpenogaBarens) u3 Mmeroauueckux ykazanuit: O.H. Koanesa, }0.B. barranoga,
B.K. Ocmanos, A.Jl. Camconora Dnexkrpoxumusi. H. Hosropox. HI'TY um. P.E. Anekceera. 2012.
52c.

B xonTposbHyt0 padboTy Ne 6 BXOAST BOHpOCH! 1O cTpoeHue aroma u Ilepuogmueckomy
3akoHy uMm. .M. Menneneesa: 3aganue 1- 25 (1o BpIOOpY NpemnojaBaTens) U3 METOAMYECKUX
ykazanuii: JI.A. Cmupnosa, XX.B. Manynesuy, I'.A. Ilannyesa, I'.®. Bonoaun, JI.H. YeTbipOok,
C.B. Kpacnony6ckas. Crpoenue aroma. H. Horopon. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xoHTponbHYyI0 paboty Ne 7 BXOIST BONPOCH! MO XMMHUYECKOW CBSA3M: 3aj1ada 1-29 (1o
BbIOOpY mpernonaBaTens) u3 meronuueckux ykasanuit: O.H. KopaneBa, T.B. Ca3zontseBa, A./l.
CamconoBa Crpoenue aroma. Xumuueckass cBsi3b. H. Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16c.

B koHTponbHyI0 paboTy Ne 8 BXOAAT BOMPOCH! MO KOMIUIEKCHBIM COEAMHEHUSM: BapUaHT
1-25 (mo BeIOOpPY mpenonaBatens) U3 Meroauueckux ykazanuii: B.M. Haymos, I'.A. Tlanuuesa,
JI.LH. Yetrsip6ox Kommnekcusie coequnenus. H. Hosropoa. HI'TY um. P.E. Anekceepa. 2014. 51
c.
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11. OUEHOYHBIE CPEJACTBA JJIsA KOHTPOJISA OCBOEHUA JTUCHUIIJIMHBI

TunoBble KOHTPOJILHBbIE 32]aHUS WJIM WHbIE MAaTEePHAJIbl, HEOOXOAUMbIE /IJIS OLIEHKHU
3HAHMi, yMEHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIero KOHTPOJIsl YCIIeBAeMOCTH

Bonpocel, nuHANBUAYaIbHBIE 33JaHUS U 33]Ja4U [IPEJICTABICHBI B METOAMYECKHUX yKa3aHUSIX
K MMPAaKTHYECKUM U JIa00paTopHBIM 3aHATUAM [3.1 — 3.8], nmpeacTaBiaeHHBIX B 1I. 6.3.

Ilpumepvt munoeswix 3a0anuii:

11.1.1. TunoBbIe 3aJaHUS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM

3anstue Ne 24 (2 yaca)
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakunu. Pemmenue 3aaau

1. InauBuayanbHOE peIICHUE 3a7a4d OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM peaKIusaM (110

BEIOOpY TmpernojaBareisi W3 METOAMYECKHUX YKa3aHWM K JaOOpaTOpHBIM H TPAKTHYCCKUM

zangtusMm: CamconoBa A.J[., Tamkmn A.JL, CasonteeBa T.B. «OkucaurenpHo-
BoccTanoButenbHbIe peakuun» H. Hosropoa, HI'TY um. P.E. Anekceepa. 2012. 36 c.)
TUITOBBIE 3ATAY:

1. OHpeI[CHI/ITe BO3MOXHOCTb CaMOIIPpOU3BOJIbHOI'O IMPOTCKAHUA pCaKnuu IIpu

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

2. Onpenenute BO3MOXHOCTH — CaMONPOHM3BOJBLHOIO  MPOTEKAHUS  PEAKIMU  [PU

CTaHAAPTHBIX YCIIOBUAX
2KMnQq4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0

3. OHpeHeHI/ITC BO3MOXHOCTbH CaMOIIPOU3BOJIbHOI'O IMPOTCKAHUA pe€aKuuu Ipu

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

4. OHpeI[CHI/ITe BO3MOXHOCTbH CaMOIIpOU3BOJIbHOI'O IIPOTCKAHUA pe€aKuuu IIpu

CTaHJAPTHBIX YCIIOBUAX
AsO,> +2H,0 + 2I' = AsO, + I, + 40H
5. BbIYMCIIUTE KOHCTAHTY PaBHOBECHSI PEAKIIUH
2KMnQ,4 + 10FeSO,4 + 8H,S0O,4 = 2MnSO, + 5F€2(SO4)3 + K,SO, + 8H,0
6. OHpeL[eJII/ITe HaIlpaBJICHUEC PCAKINU ITPU CTAHAAPTHBIX YCIIOBUAX
2KMnQO4 + 5H,S + 3H,S0O4 = 2MnSO, + 2S + K,SO4 + 8H,0

7. MeTosioM HOHHO-3JIEKTPOHHBIX ypaBHEHHUI moabepuTe KOIPPUIMEHTHI B CIIETYIONIHX
OKHCJINUTCIIBHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX. VKaXuTe OKUCIUTEIL U BOCCTAHOBUTEND. Kakon
H3 3JIEMCHTOB OKHCIISICTCA, KaKOI BOCCTaHABIIMBAETCS?

1)A| + K,Cr,07 + H,SO4— A12(804)3 + Cl’z(SO4)3 + K,SO4 + H,0

2) Al + KMnO4 + H,SO,— A12(804)3 + MnSQO, + K»,SO4 + H,0

3) MnO; + KCIO3 + KOH— K;MnQO,4 + KCI + H,0

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

5) SnCl, + K>Cr,0; + HCl — SnCls + CrCl; + KCI + H,0

6) Mg|2 + H>,05 + H,SOs— L + MgSO4 + H,0O

7) FeSO, + KCIO; + HQSO4—>FCQ(SO4)3 + KCI + H,0

8) KNO, + K,Cr,07 + H,SO4— KNO; + Cr2(804)3 + K,SO, + H>,0

9) MnO, + O, + KOH— KoMnO,4 + H,O

10) SO, + FeCl; + H,O0— H,SO,4 + FeCl, + HCI

11) H,S + K,Cr,07 + H,SO,— S + CI‘2(SO4)3 + K,SO, + H>,0
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12) H,SO; + HIO3— H,SO, + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO4 + Ky,SO4 + H,O

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

15) SO, + KMnO4 + H,O — KySO4 + MNO, + HySO4

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

17) MnO, + H,SO4— MnSO4 + O, + H,0

18) FeSO4 + KMnO,4 + H,SO4 — Fez(SO4)3 + MnSO, + K,SO, + H,O

19) KNO; + KMnO4 + KOH — KNO3 + KoMnO,4 + H,O

20) K>S + KMnO4 + H,SO4 — S + MnSO4 + K,SO,4 + H,O

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

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnOg4 + H,S + H,SO4 — S + MnSO4 + K,SO4 + H,O

24) Fe,03 + KNO3; + KOH— K,FeO,4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,0

26) KIOz + H,O5 + H,SO4— O + 1 + Ky,SO4 + H,O

27) Al + KOH + H,0 —K[AI(OH)4] + H;

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

29) Cl, + KI + KOH — KC1 + KIO3 + H,0O

30) SNCl, +FeCls — SnCl, + FeCl,

8. MeToIoM 3JIEKTPOHHO-HOHHBIX YPAaBHCHHH COCTaBbTEC TOJIHBIC YPABHEHUS PEaKIUiA,
VUUTBIBASI, YTO JINOO OKUCIIUTENh, TUO0 BOCCTAHOBHUTEID SIBIISIFOTCS Takke W cpenoil. O0ocHyiiTe
Ha OCHOBAHMHU CTAHAAPTHBIX OKHCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX IIOTCHIHUAJIOB BO3MOKHOCTDH
IMPOTCKAHUA JJaHHbIX peaKHHﬁ.

1) Kl + H,SO4/kont/— 1, + H,S + K,SO, + H,O

2) KBr + H,SO4/kon1/— Bry + S + K»,SO,4 + H,O

3) NaBr + H,SO4/xkoun/— Bry + SO, + Na,SO4 + H,0O

4) Mg + H,SO4/xour/— MgSO4 + S + H,0O

5) Al + H,SO4/xoH1/— A12(804)3 + H,S + H,0O

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

7) Ag+ H>SO4/xoH1/— Ag2804 + S0, + H,0O

8) HCl/xounu/ + MnO,— Cl, + MnCl, + H,0

9) HCl/xouu/ + KMnO4,—Cl, + MnCl, + KCI + H,0

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

11) HCl/kouu/ + CrO3 — Cl; + CrCl; + H,0O

12) HCl/xonn/ + K,Cr,0O7— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/xoun/ — ZnSO4 + H,S + H,0

14) CuS + HNO3z— S + Cu(N03)2 + NO + H,0

15) CU,0 + HNO3— Cu(NO3); + NO + H,0

16) CuS + HNOgs/kou/— H,SO,4 + CU(N03)2 + NO, + H,0O

17) FeS + HNO3/konu/— FG(N03)2 + H,SO4 + NO, + H,0

18) MnS + HNO3— S + NO + Mn(NO3); + H,0

19) FeSO4 + HNO3— Fe(S04)3 + Fe(NO3)s + NO;, + H,0

20) MnS + HNOs/kou/—H>S0,4 + NO, + Mn(N03)2 + H,0

21) Ag + HNOs/xoH/— AgNO3 + NO, + H,0O

22) Zn + HNO3z— Zn(NO3), + NO + H,0

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

25) S + HNO3;— H,S04 + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu+ HNOg/pa36/—> Cu(N03)2 + NO + H,0O
28) Sn + HNOs/kou/— H,SnO3 + NO, + H,0
29) Fe + H,SO4/xonn/— F62(504)3 + SO, + H,0
30) K>S + HNO3;— S + NO + KNO3 +H>,0

11.1.2. TunoBble 3a1aHus /151 JIAOOPATOPHBIX PadoT
JlabopaTopHoe 3ansiTue Ne 1 (4 yaca)
OnpenesieHne YKBUBAJTEHTHON Macchl MeTaL1a
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Henp paboTsl
. [lopsok BeIonHEHUs paboOThI
. O6paboTKka SKCIIEPUMEHTANBHBIX JAHHBIX

1
2
3
4. Ananus pe3yJbTaToB
5. Cxema yCTaHOBKH

6. HaiiTi sxkBUBaneHTHYIO Maccy cepbl B coeauHeHmsx HpS; SO3; FeSO,; CuSOs,.

7. OT 4ero 3aBUCUT SKBUBAJIEHT XUMHUYECKOIO 3JIeMEHTa: 1) OT BaJleHTHOCTH; 2) Bcernaa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. UeMy paBeH 00beM | mMonb uaeanbHoro rasza npu 25°C u naBieHuu 1 atM, Macca ero
SKBHBaJIeHTa — 29,65 r/mMonb. Uemy paBHBI BaJe€HTHOCTh U aTOMHas Macca MeTajia, Kakoi 3TO
MeTami?

9. OnpenenuTh 3KBUBAJICHTHYIO Maccy MeTamia, eciau 0,4 r ero BbITECHWIU U3 BOAbI 624
mia Hp npu 470°C u 743 mm pr. CT.?

10. 0,36 r meTaia obpasytot 0,68 r okcuna. OnpeaenuTs IKBUBAJICHT METaJLIA.

11. Mblbsik oOpa3yer Ba OKCHJIA, U3 KOTOPBIX OAMH COAEPXKHUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbimibsaka. OnpenenuTh YKBUBAJICHTHBIE MacChl MBIIIbsKa B 000MX
cinyyasx. HanmucaTts opMysbl COOTBETCTBYIONIUX OKCHIOB.

12. ChopmynupoBaTh 3aKOH SKBHBAJICHTOB, JIaTh €0 MaTEMAaTHUUYECKOE BhIPAKEHUE.

13. Kak omnpegenutb 53KBHBAJIEHT OKCUIA, €CJIM HM3BECTEH OHKBHBAJIECHT DSJIEMEHTA,

COEJIMHMBIIETOCS C KUCTOPOAOM?

14. Jlatb onpeneneHus 5KBUBAJIICHTA 3JIEMEHTA, SKBUBAJICHTHONW MacChI.

15. HaiiT s5kBUBasIeHTHYIO Maccy Mapranna B coequHeHusx: Mn(OH)z; KoMnOg; MnSOg.

16. Cxonbko sxBuBasieHToB coaepxutcs B 200 r CaCOgz; B 400 r NaOH?

11.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOrO (MMCbMEHHOI0) onpoca
JIEKIIUSA Ne 5
3aBucuMoOCTh CKOpOCTH peakuuy oT Temmneparypsl. [lpuanun Jle-Illarease

THUIIOBBIE BOITPOCbI JJIAA TI'PYIIIIOBOI'O OBCYXIEHHUSA HA
JIEKIITMOHHBIX 3AHATUAX:

1. Kak 3aBHCHT CKOPOCTh XUMHUYECKOW PEAKIIUU OT KOHLIEHTPALMU PEarupyrOIINX BELIECTB
JUTISL CTTIOKHBIX PEAKIIU?

2. Hanmummure nuddepeHnnanbHoe KHHETHYECKOE YPaBHEHNE PEAKIIHH.

3. UYro Ha3pIBaloT mopsakoM peakuuu? Kak skcneprMeHTaabHO ONPEAeNsioT MOPSI0K

peaKIuy 1Mo JaHHOMY BEIEeCTBY?
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4. Kak u3MEHSAIOTCS KOHLEHTPAllMM BEUIECTB BO BPEMEHH IO Mepe MPOXOKICHUS
peakuun? Hanummre UHTErpaibHOE KUHETUYECKOE YpaBHEHHUE JUIsl peaKI[UU IEPBOTO MOPsIKA.

5. Or xakux (HaKTOpPOB 3aBUCUT CKOPOCTh XHUMHUYECKOM peaklIud B TETEPOTCHHBIX
cucremax?

6. Kak u moyemy 3aBUCHUT CKOPOCTh peakiuud OT Temneparypbl? Hanumiure ypaBHeHUE
Appennyca. KakoB Qusnueckuii CMBICT KOHCTAHT ypaBHeHHs? Kakuwe sKcIiepuMEHTaIbHbBIE
JaHHbIE HEOOXOUMBI IS pacueTa SHEPTruu akTUBaLUU?

11.1.4. TunoBLIe TEeCTOBBIE 3aaHUA

Tema «OCHOBHBIE 10J107KEHHS], 3JIEMEHThbl XHMHY€eCKOH TePMOIUHAMMKH U TeIVIOBbIe
3¢ deKThl XMMHUYECKUX PeaKkuii»
1. TemnnoBoii 3¢ ekt peakuu XapakTepu3yeTcs N3MEHEHHEM
1) sHTpONINY;
2) SHTAJIBIINY;
3) NOBBILLICHUEM TEMIIEPATYPHI;
4) BHyTpEeHHEH SHEprum.
2. Peakuus nporekaeT caMONpPOU3BOJIBHO B IIPSIMOM HAIIPABICHUH, €CIIU
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpONUS SBISETCS XapaKTEPUCTHKON
1) TEmIOTHI CUCTEMBI;
2) GecniopsiJika CUCTEMBI;
3) NOTEeHLMAIbHOW SHEPTUU CUCTEMBI;
4) nBUXKEHHS MOJIEKYJI.
4. TemoBoi 3pPeKT peakuy 3aBUCUTE OT
1) TemnepaTypbl OKpyKarolei cpeabl;
2) naBlEHUS B CUCTEME;
3) Ha4aJIbHOTO U KOHEYHOTO COCTOSHUSI CUCTEMBI,
4) nyTH NPOTEKAHUS PEaKIUH.
5. B xope peakiuu nporucXoJUT BbIIEIECHUE ra3a — CUCTEMA PaCIIUpPSETCs, IPH ITOM ee
1) suTpornus ymensinaercs (AS<0);
2) suTanbnus yBenuuuBaercs (AH>0);
3) surponus Bozpacraet (AS>0);
4) BHyTpeHHss1 dHeprus ymenbinaercs (AU<O0).
6. s xakoit peakmu ASxp >0?
1) CaCO3 (x)=CaO(x)+ COy(r);
2) 2S0, (F)+ 02(1"):2803(1");
3) lo(r)+ Ha(r) = 2HI(1);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peaknus mpoTekaeT caMOIIPOM3BOJBHO IPU TeMieparype Huxke paBHoBecHou ( T<T)), B
cilydae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
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3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakumsi TpoTEeKaeT CaMOMPOM3BOJIBHO TMPU TEMIEPATypax BBIINIC TEMIIEPATyPhI
paBHOBECHS B CIIy4ae €Ciiu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucrteme HeT paBHOBECHS, PEAKIIM HE BOZMOXKHA MIPH JIF000i TeMIepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<0.
10. Peakius mpoTekaeT caMOpPON3BOJIBHO MU JIF000H TemrepaType B ciydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus siBisieTCst 9K30TEPMUUYECKOM, €CIIN
1) AH<0;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakuust mpoTeKaeT ¢ MOMIOMIEHUEM TeIlIa, €Clin
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaXOIUTCS B PABHOBECHH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMBbI MOBBIILIACTCS IPU
1) KOHIeHCalUH T1apa;
2) KUTICHUHU KUKOCTH;
3) KpUCTAJUTN3ALUH KUKOCTH;
4) ocaxXJICHUH.
15. DHTpOMHS CUCTEMBI YMEHbBINIACTCS TPU
1) kpucTaLIM3aIHH;
2) MJIaBJICHUY;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peaxnust mpotekaet no ypasHenuro 2HCly + Ca = CaClyy + Hyry. Crompko moneii HCI

BCTYNUJIO B PEAKIUIO, €clii Bblaeamioch 152,88 k/Ix tera?
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1) 1 monp;
2) 0,25 mo1b ;
3) 0,5 moub; 4
4) 1,5 moJb.
17. DOuranenus obpazoBanusi FeOcocrasmsier -265 kJ[x/Monb. CKOJIBKO TeIia BBIACIUTCS,
eciu oopasyetcs 144 r okcuna xenesa’?
1) 132,5 x/Ix;
2) 530 xJIx;
3) 677 xJIx;
4) 488 xJIx.
18. Cornacuo 1 cnencrButo 3akoHa ['ecca TernoBoii 3¢ ekt peakiuu
FeZO3(K) + 3 CO(F) =2 FE(K) + 3 COQ(F) paBeH
1) AH®xp = - 240,18 xJ]x;
2) AH°xp = 240, 18 x]JIx;
3) AH®xp = 340 xJIx;
4) AH®xp = - 226,9 x]JIk.
19. OuTponus cucrems! B xozae peakuu NayCOj3i) = NaxOy ) + COy() yBemnuuBaercs, T.K.
1) oOpasyercs ras;
2) peakuusi caMOIpOU3BOJIbHAS;
3) obOpa3yercst OKCU HATPHS;
4) 0oOpa3yroTcs JiBa OKCHIA.
20. Onpenenute TemnoBoi 3¢ ekt cropanus KUIKOro CSyi 10 00pa3oBaHUs Ta3000pa3HbIX
CO2 u SOs.
1) - 602 x]JIx;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJx.

11.1.5. TunoBple 3aaHus 1JI KOHTPOJIbLHOH PadoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbI XUMHNN»
BAPUAHT 1

1. Cxonpko Monei u mMonekyn coaepkut 10 r xyopa npu H.y.? Omnpenenute ero oobeM
(1.y.).

2. B34Thl paBHBIE MaccChl a30Ta W KHUCIOpOJa MPHU OAMHAKOBBIX ycioBHsX. Ompenenure
COOTHOILIEHUE 00BEMOB ITHX I'a30B.

3. 'a3, IIOTHOCTH KOTOPOTO MO BO31YyXYy coctaBisieT 0,6, HAXOOUTCS B COCYJI€ EMKOCTBIO
201 mox naBnenrem103,8 kIla mpu20°C.Paccuunraiite maccy rasa.

4. Ilpu narpeBanuu 20 r metayuia nosydeHo 21,66 r okcuna. Onpenenure SKBUBATICHTHYIO
Maccy OKCHJa U MeTaJlja.

5 Kakoil ra3 u B KakoM KOJHYECTBE oOpa3zyeTcs Hpu B3auMojeicTBuu 6,4 © Meau ¢
U30BITKOM KOHIIEHTPUPOBAHHOW CEpHOU KUCIIOTHI?
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6. DKBHUBaJICHTHas Macca MeTauia paBHa 20r/monb. Kakoit mpolieHT 1mo Macce KHciIopoa B

OKCHU/JIE JaHHOTO MeTala’?
BAPUAHT 2

1. Macca 1a raza npu H.y. paBHa 0, 0021kr. Onpenenure MOJSIPHYIO MacCy rasa U €ro
IUIOTHOCTH 110 BO3/1YXY.

2. B xakom o0bemMe BOIOpOIa TIPH H.y. coaepkuTcs 18- 10% MOJIEKYJ?

3. Onpenenurte naBiieHue dTUICHA B cocyae oobemom 10 i1 mpu -2°C.

4. IIpu BoccTanoBieHnu 1,34 r oKkcHaa MeTailjia BoJIopoaoM oopazoBanock 0,324 T BOJbI.
Onpenenure SKBUBAJICHTHYIO MacCy MeTaslia.

5. Cmewanu 7,3 xsopoBoaopoaa u 4r ammuaka. CKOJIBKO IpaMMOB XJIOpUJa aMMOHUS IIPU
3TOM 0obOpa3zyercs? Kakoii MCXOIHBIN Ta3 ObLT B3ST B U30BITKE?

6. Ilpu B3aumogzeiictBuu ¢ Bomxoi 0,25T OBYXBaJIGHTHOTO MeTayia Bblienuiaock 140 mi
Bojiopoaa (H.y.). Kakoit aTo merann?

BAPUAHT 3

1. Haiinute cooTHolIeHHEe 00bEMOB PaBHBIX MAcC a30Ta U aMMHUAKa.

2. Omnpenenute maccy okcuaa yriuepona(ll), conepxanryro 2 1026M0JICKYJ'I.

3. Kakoit 00beM 3anuMaet 4 T Bogopoaa npu gasienuu 1 armocdepa u 5°C?

4. PaccumTaiiTe HSKBUBAJICHTHYIO MAacCy DJJIEMEHTa, €CJIM €ro COEIWHEHHE C Cepou
conepxkut 13,8% (1o Macce) cepbl, IKBUBAJICHTHAsI Macca KoTopoii paBHal6,031/Mob.

5. K pactBopy, conepxkamemy 10r autpara csunua (II), mpuwmmu 10 ma 5%pacTtBopa
xjopuaa Hatpus (p = 1,03F/CM3). Ompenenure Maccy 0Opa30BaBILIETOCS OCAJIKa.

6. Ilpu B3aumoneiictBuu 13r meramna (I) ¢ Bomoit Beyaenuiock 3,731 Bogoponaa(H.y.).
Onpenenute 3TOT METaIL.

BAPUAHT 4

1. Ompenenute 00beM YIIEKHUCIOro rasza (H.y.), COJAEPKaIIero TaKoe >K€ KOJIHYECTBO
MOJIEKYJI, 4TO U 10r BOABL.

2. Tlpu 7°C nmaBieHue ra3a B 3aKpbITOM cocyne paBHo 96 klla. Kakum craner paBiieHue,
€CIIM OXJIaauTh cocya 10-33°C?

3. U3 ckoibKMX aTOMOB COCTOMT MOJIEKYyJa aproHa, €Clid IUIOTHOCTb €ro MO BO3AYyXY
paBHal,38?

4. Oxcua metamna (IIT) cogepxxut 30% no macce kucnopoaa. OnpenenuTe ITOT METaI.

5. Ckonbko Hutpara menu (II) obpaszyercs mpu B3auMoeicTBUM U30BITKA pa30aBIeHHON
a30THOM kucnotel ¢ 3,2 r meau? Kakoil ra3 m B kakoM oObeme (H.y. BbLIENSETCS B 3TOU
peakuuu?

6. OxBuBasmeHTHas Macca Metaia (II) paBra 12 r/monbs. OmnpenenuTe MPOIEHTHOE
coJiep’KaHue KUCIOpoJa B OKCHJIE 3TOr0 MeTaslia.

BAPHUAHT 5

1. ComocTaBbTe 4MCIIO MOJIEKYJI, cofepkamuxcs B 1T azora u B Ir okcuaa azora(ll). B
KaKOM cJIy4ae ¥ BO CKOJIBKO pa3 YHUCIIO MOJIEKYI OoJbIe?

2. Kakoit o6beM npu H.y. 3aHuMaet 10r xinopa? CKoIbKO MOJIel XJiopa COAEPIKUTCS B 3TOU
macce?

3. KakoB o0wvem Bomopoma mpu 17°C u naBnenum 200 klla, BeIgenuBiIerocs mnpu
pacTBOpeHMH 1,5 KT IIMHKA B COJISTHOM KucaoTe?

4. Tlpu coequnenuun It dochopa ¢ kuciopomom O6wuT0 ToaydeHo 2,29t okcuaa docdopa.
BriBenute hopmyiy atoro okcuaa pocdopa.
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5. MoxHo nu xene3o maccoil 5,6r npeBpatuth B Fe;O, B3aumoneiictsueM ¢ 0,05 mMoub
kucinoponaa? Kakoit o6wem kuciopoaa (H.y.) moTpeOyeTcst AJisi MOJHOTO MPOTEKAHUS JaHHOM
peakuuu?

6. CKoIbKO SKBHBAJICHTOB BOJAOpOJa MOTpeOyeTcs Uis BOCCTAaHOBIEHHS 7,2 T' OKcHIa
xene3a(ll). Kakoit o0beM 3aiiMeT TaHHOE KOJIMYEeCTBO Bojopoaa?

BAPUAHT 6

1. PaccuunTaiiTe Maccy 0JiHOI MOJIEKYJIbI CEPOBOJIOPOIA.

2. pul7°C u naBnenun 104xIla macca 6241 rasza cocrasnserl,185 kr. Onpenenute
MOJIIPHYIO Maccy rasa.

3. OmpenenuTte MIOTHOCTH a30Ta MO BOJopo1y. Kak OTHOCSATCS 00BEMBI PaBHBIX MacC ITHUX
ra30B MPU OJIMHAKOBBIX YCIOBUSIX?

4. MpIibsik 00pa3yer JiBa OKCHJIA, COJEPIKAIINX COOTBETCTBEHHO 65,2 u 75,7 % MbIIbsika
no mMacce. Onpenenure XuMudeckue GopMyJIibl STUX OKCUIIOB.

5. Ilpu BoccranoBieHnuun yriaem 32 r okcuma xenesa(lll) obpazoBamocs20,81 r xenesa.
BbraucnuT BeIXO[ JKeie3a B MpOIeHTax Mo Macce.

6. Ha BoccranoBnenne 1,8 r okcuma meramna tpebyercs 0,833 n Bomopopa(H.y.).
Ornpenenurte SKBUBAJICHTHBIE MAacChl OKCHJIA U METaslIa.

BAPUAHT 7

1. Onpenenure maccy 101 azora mpu H.y. Kakoe KOJUYECTBO MOJIEKYJ COIEPKUTCS B
IaHHOM 00Beme?

2. Onpenenure 00bEM YIIEKUCIOTO ra3a (H.y.), CoAepKalluid Takoe K€ KOJIMYECTBO MOJIb,
kak 1 10 r Bomopoaa.

3. Ilpu kakoM JaBIIEHWH Macca XJiopa 00beMOM 311 COCTaBHT 2,5T, €CIIM TeMIieparypa
paBHa 25°C?

4. DnemeHT oOpaszyer okcui, coaepxammii 32% mno Macce kucimopona. Paccuuraiite
SKBUBAJICHTHYIO MacCy IaHHOTO 3JIEMEHTA.

5. HaBecky cmmaBa maccoit 8,215r, comepsxkamero 75% wmapranua u 25% alroMUHUSA,
o0OpaboTanu pacTBOPOM COJITHOM KHCIOTHL. OrmnpeneianTe o0BEM BBLACTUBIIETOCS BOAOPOJA
(n.y.). HaBecky aToro sxe crutaBa maccoii 6,89 r obpabortanu menousto. Beruuciure o0bem
BbIenuBLIerocst Bogoposa npu 21°C u 988 klla.

6. Ha oxucnenme nByxBajeHTHOro Metaia maccod 8,34 r HeobOxomumo 0,68 i
kuciopoaa(u.y.). Onpenenure, 4To 3TO 3a METAILI.

BAPUAHT 8
1. Kakoit o6bem npu H.y. 3aHuMaet 10 r ammuaka? CKOJIBKO MOJIEKYJ COIEPKUTCS B 3TOU

Macce Berecrsa’?

2. IlnotHOCTH MapoB OpoMa 1o Bo3ayxy paBHa 5,37.KakoB coctaB Mosiekysn Opoma?

3. Onpenenure maccy 10 1 kucnopoxaa npu 21°C u naBnenun125 xlla.

4. TIpu BoccranoBnenuu 16 r okcuna metamia (II1) amomunuem nmomyueno 10,2r okcuaa
amromMuHus. OnpeenuTe, 94To 3TO 32 METAIL.

5. BemectBo mmeeT crenyromnuii coctaB % mo macce: 37,71 natpus, 22,95 kpemaus, 39,34
KUCJIOpO/Ta. Y CTAaHOBHTE MPOCTEUIITYIO (DOPMYITY STOTO BEIIIECTBA.

6. [Ipu cxxuranmm St metauia oopazoBanocs 9,44 r okcuna gaHHOTrO MeTayuia. Onpenenure
SKBUBAJICHTHBI MAaCChl OKCHJIa M METaJlIa.

BAPHUAHT 9
1. Uemy paBHa Macca MoJIeKybl okcuga cepsl (IV)?

2. IlpenenbHbIil Ta3000pa3Hblil yrieBogopoa Maccoir 0,268 r 3anumaer oobem 200 M
47



(1.y.). Haitnure MOnsIpHYIO Maccy U YCTaHOBHUTE YTIIEBOJIOPO/I.

3. Cocya emkoctbio 101 npu 27°C BMemaeT oguH MoJb Bo3ayxa. PaccunTaiite naBieHue
BO3/lyXa B COCY/IE, €CIIM MOJISIPHAst Macca BO3AyXa paBHa 29 1/MOJb.

4. Tlpu BoccranoBieHnu 8,06 T oKcuaa MeTalla OCpPUIUIMEM MOJYYEHO 5 T OKCHJIA
Oepuwinda. PaccuuraiitTe SKBHBAJIEHTHYIO MacCy MeTasla, €CJIM SKBUBAJICHTHas Macca
Oepuust paBHa 4,5 T/MOJIb.

5. Ilpu paznoxeHun KapOOHaTa KaiblMs BBIACIUIOCH 5,0 J1 yrJIEKUCIOro raza (H.Y.).
Omnpenenure Maccy THAPOKCHIA Kausl, HEOOXOAMMYIO Ui TPEBPALICHHUS BbIIEIHUBIIETOCS
rasza B kapooHar kanus. CKOJIbKO Mojiel kapOOoHaTa KaJbIUs IPH STOM Pas3IOKHIOCH?

6. YerblpexBaJIeHTHBIM MeTaul Maccou Ir pearupyer ¢ 0,27 r kucinopona. Onpenenure
HKBHUBAJIEHTHBIE MACChl ATOI'0 OKCUAA U METaula. Y CTAHOBUTE, UTO 3TO 3a METaJLI.

BAPHUAHT 10

1. Ompenenute Maccy KHCIOPOJAA, COJEP)KALIEro CTOJIBKO K€ MOJEH, CKOJIbKO HX
CoOAEePKUTCA B 36 T BOABI.

2. Macca rasa o6bemom 107° M (1.y.) paBHa 1,175°10° kr. Bbluncants MOJICKYJISIPHYIO
Maccy ra3a ¥ Maccy OJHOU MOJIEKYJIbI 3TOTO Ta3a.

3. Kakoii o0bem oxcuga yriaepoaa (IV) MoOXHO NOMydyuTh MpU NPOKATMBAHUU
runpokapbonara Harpus maccoit 210 r mpu25°C u nanenun 1 06xI1a?

4. DKBUBAJICHTHAs Macca MeTajlla paBHa 251/Monb. Paccuuraiite o0beM Bomopoaa(H.y.),
HEO00XOIMMOTr0 JIJI1 BOCCTAHOBJIEHHS €r0 OKCHIa Maccoii 4,95r.

5. Kycouek cepebpssHo MoHeThI Maccoii 0,3 T pacTBOPMIIM B KOHIIEHTPUPOBAHHON a30THOU
kucnore. K nonmyyeHHoMy pactBopy nob6aBunu xiopuaa Hatpus. ObpazoBaics 0caok Maccon
0, 199 r. Kakoit % cepebpa o Macce cojiepkaics B MOHeTe?

6. KakoBa macca ruipokcu/ia Kainus, cojiepkaiiasi CTOJIbKO e IKBUBAJICHTOB, CKOJIBKO UX
conepkutcs B128 r rusipokcuia KaabIus?

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIM HHbIEe MaTepHaJbl, HeOOX0AUMbIe IJIs
OLICHKH 3HAHMii, yMeHMI1, HABBIKOB M (WJIM) ONBITA B X0/€ MPOMEKYTOYHOI aTTecTallMu MO
AUCUUIINHE

DK3aMeH NPOBOJUTCA B YCTHO-TIMCbMEHHOW (opMe MO BCeMy MaTepHally H3ydyaeMoro
Kypca «OO011as 1 HeopraHu4ecKast XuMUN»

DK3aMeHAIMOHHBIN OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OcHOBHBIE TOHATHA U ONpeAeNieHUs TepMoAMHAMUKU. [lepBbIii 3aKOH TepMOAMHAMUKHU
(XumMHuueckasi TpaKTOBKAa), BHYTPEHHsAS OSHEprusi u OHranbnusa. CraHgapTHbBIE YCIOBHS.
CrangapTHas 2HTaIbIUS OOpa30BaHUS XMMHUYECKUX COEIMHEHUH. DK30 M SHIOTEPMHUYECKHE
peakuuu. 3akoH ['ecca. IIpuMenenue 3akoHa ['ecca i BBIUMCICHUS U3MEHEHUS SHTAIBIIUU B
pa3IMYHBIX Mporeccax (Ha KOHKpeTHBIX mpumepax). [lepBoe ciencrBue u3 3akona ['ecca. Pacuer
TEIUIOBBIX 3((HEKTOB XUMUUYECKUX PEaKLIUH.

2. Ipuniun noaBmxkHOTro (AnHamudeckoro) paHoBecusi Jle-lllatense. ®daxrTopsl, BausomMe Ha
CMeIlleHHEe PAaBHOBECHS.
3. Cmemamu 450 mut 0,2H pactopa Pb(NOs), u 850 mu 0,004H pactBopa Bal,. Beimaner miu
0CaIIOK Moauaa cBUHIA?
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4. MeTo/10M HOHHO-3JICKTPOHHBIX YpaBHEHHH moa0epuTe Ko OUIIMEHTHI, 3aMTUIINTE BEIPAKCHIE
U paccuuTaiTe KOHCTaHTy paBHOBecHs cienyomeii OBP, eciu: E° Fe O3/ FeO42' = 0,72B, E°
NOs; /NO, =0,01B, PH=09.

Fe,O3 + KNO;3; + KOH— K,FeO4 + KNO5 + H,0

3K3AMEHAIIMOHHBINA BUJIET Ne2

1. PacTBOpBI 251eKTPOIUTOB. Teopus 2IEKTPOITUTHIECKON TUCCOLIMAUU AppeHHyca.
Hucconmarust amekTponuToB. CuibHbIe W ciaabble 31eKTponauThl. CTeneHb U KOHCTaHTA
Juccouuanuu. 3akoH paz0asienust OcTBanbia.
2. OcCHOBHBIC TMOHSATHS M ONpeeiAeHUs TepMoAuMHAMUKU. I[lepBbIi 3aKOH TEPMOJIMHAMHUKHU
(XxuMuyeckasi TpPaKTOBKA), BHYTPEHHSS OSHepruss u OSHTanbnug. CraHgapTHbIE YCIIOBUSL.
CrangapTHasi PHTaIbIUS 00pa30BaHUS XHMHUYECKUX COCIMHEHUH. DK30 M SHIOTEPMHUYECKUE
peakiuu. 3akoH ['ecca. [Ipumenenue 3akona ['ecca /i BbIYMCIICHUS U3MEHEHUS SHTAIBIIUU B
pa3NMYHBIX Mpoleccax (Ha KOHKpeTHbIX npumepax). [lepBoe cnenctBue u3 3akona ['ecca. Pacuer
TEIUIOBBIX 3()(HEKTOB XUMUUYECKUX PEaKLIUM.
3. OnpenenuTh paBHOBECHYIO KOHLIEHTpauuio Bogopoaa B cucteme 2HI(r) «» Ha(r) + Ix(r), ecnu
ucxoaHas konneHTpanus HI cocrasiser 0,05 momw/a, a koHcTaHTa paBHOBecust Kc = 0,02.
4. MeTogoM HMOHHO-AJIEKTPOHHBIX YpaBHEHHH moadepuTe KOAI(QQOUIMEHTH W ONpPENeIuTe
HaIpaBlIEHUE MPOTEKAHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIUU:

MnO; + O, + KOH— K,;MnO,4 + H,O

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. Camomnpou3BOJIbLHBIE U HE CaMOMNPOM3BOJIbHBIE Tpoliecchl. Kpurepun camMomnmpou3BOJIBHOTO
npotekanus mnporeccoB (nmpuHnun beptino-Tomcona). Ilonsarue o6 sHTpormmu. Bropoii 3akoH
TepMoauHamMuku. Oueprus [ub66ca. CrocoObl pacdera craHmapTHOW JHeprum | uOOca
XUMHUYECKON peakiuu. 3aBUCUMOCTh dHeprun [ mb6ca XuMU4ecKol peakiuu OT TeMIIepPaTyphl.

2. DAeKTpoAHbIN MOTeHIMaN. Ero BOZHUKHOBEHHE M M3MEPEHHE B TaJIbBAHUYECKOM JJIEMEHTE.
OnekTposl cpaBHeHHs. CTaHIAPTHBIN 3JEKTPOAHBINA MOTEHIIUAN. Pl cTaHIapTHBIX AIEKTPOIHBIX
MOTEHITUAIOB (PS] HATIPSDKEHU ).

3. Byayt nam mpoTekaTh peakiiu MEXIy pacTBOPaMH CIEIYIOMIUX AMeKTponuToB: a) Zn(OH), u
NH4Cl 6) ZnS u HNOj3 B) CaCl, u NaNO3? Hanumure MOJeKyIsIpHble 1 HOHHO-MOJIEKYJISPHBIC
ypaBHEHHUS peakiuil 1 000CHYHTEe HaNpaBIeHUE MPOTEKAHUS PEAKIIHIA.

4. Ucxonuble koHueHTpauuu okcunaa azorta (II) m xnopa B cucreme 2NO(r) + Cly(r) <
2NOCI(r) coctaBnsitoT cootBercTBeHHO 0,5 Momb/m u 0,2 Monb/l. BBIYHCIUTH KOHCTaHTY
paBHOBECHs M JAaBJICHHE B CUCTEME, €CJIM K MOMEHTY paBHOBecHs mpopearuposaio 20% oxcuma
azota (II).

3K3AMEHAIIMOHHBIN BUJIET Nod

1. CamomnpousBosibHbIE U HE CaMOIIPOU3BOJIbHBIE Mpouecchl. Kpurepuun caMompou3BOIBHOIO
npotekanus mnporeccoB (mpuHuun beprino-Tomcona). Ilonstue 06 sHTpomuu. Bropoii 3akoH
TepMoAuHamMuKu. OHeprus [m60ca. CranpaptHas sHeprus ['ub0ca o0pazoBaHusl BellECTBa.
Crioco6b1 pacyera crannapTHOM >Hepruu ['mb60ca XMMHUYECKON peakiMu. 3aBUCUMOCTh SHEPTHH
['n06ca XuMUYECKON PEeaKIK OT TEMIIEPaTypHhI.

2. I'ereporeHHOe paBHOBECHUE B PaCTBOpPAx 3JEKTPOJIUTOB. PacTBOpMMOCTH, NPOU3BENECHUE
pacTBOPUMOCTH. Y ci0BUs 00pa30oBaHUs U paCTBOPEHUS OCAAKOB. BiusHue 0JHOMMEHHBIX HOHOB
Ha pacTBOPUMOCTb.

3. Ilogbepute koddpdunmenter u paccuntante I/[C OKUCIUTENTBHO-BOCCTAHOBUTEIHHOMN
CUCTEMBI:

Fe*" + ClO; + H' = CI™ + Fe®" + H,0, ecnu pH = 3, a KOHIIEHTpAIUsT HOHOB Fe?", ClOg, CI
u Fe* cootBeTcTBEHHO paBHBI (MOJIB/M): 10'2; 10'1; 1,0; 2,0.
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4. Koncranta ckopoctu peakunu 2NO(T) + Oz(1) <= 2NOy(1) pu 494°C pasna 2,2. Mcxognas
koHeHntpanus [NO]=0,04 moinb/n. BeryauciauTh, CKOIBKO MOJEH KHCIOpOJa Haao0 BBECTH Ha
kax b1 Mostb NO, utoOsr ipeBpatuts 40% NO B NO..

3K3AMEHAIIMOHHBIN BUJIET NeS

1. T'maponu3 coseii. CryneH4arslid TUAponu3. BrusHue Temmeparypsl, pa30aBlieHUS U
OJTHOMMEHHBIX MOHOB Ha rujaponu3s cojeil. KoHcranTta ruzaponmsa (Ui pa3iMyHbIX BapUaHTOB
coieii) u crenenb ruaponnsa. Pacuerst PH cpenpl npu ruaponuse comneit.

2. OKHCIUTENM U BOCCTAHOBMUTENH. JIBOMCTBEHHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
cBoiictB.  Kiaccudukanus  OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIMUA.  DJIEKTPOAHBIC
noreHMansl  MetauioB.  CTaHAApTHBI  BOAOPOAHBIM  3JEKTPOJ M €ro  IOTEHIMA.
DNEKTPOXUMHUYECKUM pan HaIpsKEHUN METAJLIOB. W3menenune OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX CBOWCTB METAVIOB M MX HOHOB B COOTBETCTBUU CO 3HAYEHUEM HJIEKTPOAHBIX
NOTEHLIUAJIOB.

3. Koncranra paBHoBecust peakiiuu Na(T) + 3Ha(r) <> 2NH3(r) npu 673K paBna 0,1. PaBHOBecHBIC
KOHIICHTPALlMH BOAOPOAA U aMMHuaka B cucteme coctaBisiioT 0,6 u 0,18 MOJIB/1T COOTBETCTBEHHO.
Bbruucnure HayaabHYO U paBHOBECHYIO KOHIIEHTPALIUIO a30Ta.

4. B xakom HarpaBiieHHH OyaeT camonpon3BoibHO npotekath peakuust 2NOa(r) = N2O4(T) B
CTaHIAPTHBIX  YCJIOBUAX U npu Temneparype +227° C? Kakoii paxkTop, SHTaIbIUHHBIHI
WJIM SHTPONUIHBIN, Oy/I€T ONpEeAOMM B HAlIPaBJIECHUH POTEKaHUsI 3TOT0 Mpoliecca Ipu
HU3KHX U BBICOKUX TemIieparypax?

3K3AMEHAIIMOHHBIN BUJIET Ne6

1. OOpatumble ¥ HEOOpaTUMbIE XHMHUYECKHE pEaKIuu. XHUMHUYECKOE€ pPaBHOBECHE.
Kunernueckast 1 TepMOIMHAMHUYECKast TPAKTOBKA COCTOSIHUS PAaBHOBECHsL. 3aKOH JIEHCTBHS Macc
u KoHcranTel paBHOBecusa K. u K, (BeBox). MxXx cooTHomIeHHME [UIi TOMOTEHHBIX U
KOHJICHCUPOBAHHBIX CUCTEM (BBIBOJ).

2. KonnuratuBHble cBoiicTBa pacTBOpoB. OCcMOC, MPUYHMHBI €M0 BO3HUKHOBEHHS, OCMOTHYECKOE
naBieHue. buonornueckas poib ocMoca. 3akoHbl Payss. D0ynnnockonus 1 KpUOCKOIHS.

3. Jns peakuuu 2Fe;O3(x) + 3C(rp) = 3COa(r) + 4Fe(x) ompenenutsb: TerioBoil s dext
peakuuu B pacuete Ha: a) 12r rpadura; 6) 22,41 COy; B) 1 skBuBasieHT rpadura. byner nu
U3MEHEHHE SHTANBIINU CUCTEMbI pAaBHO U3MEHEHMIO €€ BHYTpEeHHeH sHeprun’?

4. TTonGepute koapdunrenTs! n paccunrtaiire IJIC OKUCTUTETHFHO-BOCCTAHOBUTEIIBHON CUCTEMBI:
Fe? + NOs +H"= NO + Fe** + H,0, ecin [Fe?*] = 10°M; [Fe**] = 10°M; [NO; ] =10"*M, pno =
latm, a pH =3.

3K3AMEHAIIMOHHBIN BUJIET Ne7

1. T'mppomu3 coneil. CryneHuaTelii ruaponu3. BrusHue Ttemmneparypbl, pa30aBieHUS U
OJTHOMMEHHBIX MOHOB Ha rujpoiu3 cojeil. KoHcranTta ruzaponmsa (Ui pa3iMyHbIX BapUaHTOB
coneil) u creneHb ruaponusa. Pacuerst PH cpensl mpu rugponuse coneil. HeoOpartumblit
THJIPOJIN3.

2. Karanu3. MexaHnn3M roMOT€HHOTO U T€TEPOTeHHOT0 KaTaiau3a. ABTOKaTalIu3.

3. Ilpu cropanuu HEKOTOPOro KOJMYECTBa MpolaHa BbIAenwIoch 25 kJ[x teruma. Onpenenutsb
CKOJIBKO MpOTIaHa Cropeno: a) rpaMMoB; 0) TuTpoB. ONpeaenuTh CKOJIBKO BOBI 00pa30Baioch: a)
MOJIeKyd; ©) SKBUBAJIEHTOB. byneT 5u HM3MEHEHHWE BHYTPEHHEH SHEPruM CUCTEMbl PaBHO
TerIoBOMY 3 (PEKTy peaxiuu.

4. Tlombeputre Ko03(D(UIMEHTHI W paccUUTaliTe KOHCTAaHTY pPABHOBECHS OKHCIUTEIHHO-
BOCCTAHOBUTEIBHON CUCTEMBI:

PbO, + H" + Br < Pb%" + Br, + H,0, eci [Pb?*] = 0,1M; [Br ] = 0,01M; [Br,] = 1M, apH =4
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3K3AMEHAIIMOHHBIN BUJIET N8

1. Karanmus. Mexanu3m roMoreHHoro karaiamusa. GepMeHThl, KaKk OMOJIOTHYECKHE KaTalu3aToOpHI,
0COOEHHOCTH UX JIeHCTBUS, THAPOIN3 OEIKOB.
2. T'mapomu3 coseil. CryneHuarslii TuAposn3. BiusHue Temmeparypel, pa30aBieHUs U
OJTHOMMEHHBIX MOHOB Ha rujaponu3s cojeil. KoHcranTta ruzaponmsa (Ui pa3iMyHbIX BapUaHTOB
coieil) m cremenp ruaponusa. Pacuerst PH cpenpl mpu rumponmse coseil. HeoOpaTumbrii
TUAPOJIN3.
3. Ha ocHoBaHuu TepMoaMHaMU4eCKUX AaHHBIX i peakuun 6C(rp) + 6Ho(r) = CsHio(r)
ONpEeNIeIUTh: a) B KAaKOM HAlpaBIE€HUU CAMOIPOU3BOJIBHO OylIeT MpPOTEKaTh 3Ta peakuus B
CTaHJAPTHBIX yCIOBUsAX W mpu Temreparype S5S00K? 06) sHTanbOUIHBIA WIM >HTPONUKWHBIN
(dakTop Oyzmer ompeAensIoNMM IIpH 3TUX TemIepaTypax? B) HarpeBaHHME WJIN OXJIaXKJEHHUE
Oyaet cnocoOCTBOBAThH 00JIee MOJTHOMY MPOTEKAHUIO MPSIMOM peakiuu?
4. MerolOM HMOHHO-JIEKTPOHHBIX YpaBHEHUH mondeputre Ko3()PUIUEHTHI U paccuuTaiTe
KOHCTaHTYy PaBHOBECHSI OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHOM peakiuu, eciu [103 | = 0,1M; [H,0,]
=0,01M; pO, = latm, a pH = 5.

KIO3; + H,05 + H,SO4— O, + 1 + K;SO4 + H,O

3K3AMEHAIIMOHHBIN BUJIET Ne9

1. DHTpOonu BelecTBa Kak (PyHKUKS TEPMOJIUHAMUYECKON BEPOATHOCTU. 3aBUCUMOCTh SHTPOIHHU
BEIeCTBa OT Pa3nuyHbIX (akTopoB. CTaHAapTHAS SHTPONUS 0Opa30BaHUs BEUIECTBA, CIECICTBUE
u3 3akoHa ['ecca. Vi3MeHeHre SHTPOIIMY B XUMHUYECKUX TPEBPALICHUAX U (Pa30BBIX ITEPEX0ax.

2. CunpHple W cinabble 2eKTponuThl. CTENeHb IUCCOLUMAIMM M KOHCTaHTa JUCCOLMALUU
(MoHM3anMM) CIIadOro JJCKTPOIUTa H (AKTOPBI, WX ONPEISISIIONINE. 3aKOH pa3BeICHUS
OctBanbna. ducconumanus Boasl. MoHHOE mpousBeaeHne Boasl. Bogopoanslil mokasarens pH kak
KOJIMYECTBEHHAass Mepa aKTUBHOW KHCIOTHOCTH M  IIENOYHOCTH. KHCIOTHO-OCHOBHBIE
UHIUKATOPBIL.

3. UcxonmHble KOHIEHTpAlMd MOHOOKcHaa a3ota u xjopa B cuctemMe 2NO(r) + Cly(r) 2
2NOCI(r) coctaBnsitor coorBercTBeHHO 0,4M07b/11 1 0,3Mo0ub/11. Beraucnuts K., ecnu npu stoi
TeMreparype K  MOMEHTY paBHoBecusi npopearupoBaiio 20% NO. Paccunrars, Kak mpu 3TOM
U3MEHUTCS JAaBJICHUE B PEaKLIMOHHOM cocyie?

4. ITogbepute kodpdunmuents u paccuntante IC OKUCIUTENBHO-BOCCTAHOBUTEILHON CUCTEMBI
Fe?* + NOs +H"= NO + Fe** + H,0, ecin [Fe?*] = 10°M; [Fe**] = 10°M; [NO; ]1=10"*M, pno =
latm a pH =3.

3K3AMEHAIIMOHHBIN BUJIET Nel0

1. CunpHble u cnabbie 37eKTpOdUThl. CTEeneHb AUCCONMAIMK M KOHCTaHTa JAMCCOLMAIIMHI
(MoHM3alMK) CIaboro SJEKTPOIUTa U (PAKTOPBI, UX OMpEleNsIoNre. 3aKOH pa3BelleHus
OctBanbna. ucconumanus Boasl. MoHHOe npousBeaeHue Boasl. Bogopoanslil nokasarens pH kak
KOJMYECTBEHHAss Mepa AaKTUBHOM KHUCJIOTHOCTH U  IIEJOYHOCTH. KHCIOTHO-OCHOBHBIE
WHIUKATOPBHI.

2. 3aBUCHUMOCTh CKOPOCTH peakmuu OT TemmepaTypsl. I[IpaBmiio Baut-I'odda. Teopus
MEPEXOTHOTO COCTOSIHHUS M aKTHBHPOBAHHOT'O KOMILIEKCA HAa MPUMEpPE OJTHOCTATUNHON PEeaKInu.
DHeprusi akTUBaluu. Y paBHEHUE AppeHuyca, ero aHajlIu3.

3. Jns peakmum 3Fe(tB) + 4H,0(r) 2 FesO4(tB) + 4Ha(T) AH%q5 = -148,4 kJ[x. YKa3aTh, KaK
OyIeT CKa3bIBaThCs Ha KOHIIEHTPALMM BOJOpPO/Ja B PAaBHOBECHOW CMECH: a) TIOBBIIICHHE
TeMITepaTyphl; 0) yBeTudeHHE OOIIETO JaBJICHUS; B) YBEIMUYCHHE BECOBOTO KOJIMYECTBA JKeJe3a; T)

51



BBEJICHUE JOIOJHUTEIBHOIO KOJMYECTBA BOJSHOTO Iapa; Ja) KaK COOTHOCATCS SHEPTrUuU
aKTUBAIMK IPSIMOro U 0OpaTHOro mporecca?
4. MeTogoM HMOHHO-3JIEKTPOHHBIX YpaBHEHHH moadepute KOI((OUIMEHTH W ONpPENeIuTe

HaIpaBJICHUE IIPOTCKAaHUA OKHUCJINTEIbHO-BOCCTAHOBUTEIbHONU pCaKnuu:
Cr(OH)3 + KCIO3; +NaOH = Na,CrO4 + KCI + H,0

3K3AMEHAIIMOHHBIN BUJIET Nell

1. IlpenMeT U OCHOBHBIE TMOHSTHS XUMHUYECKONW KUHETHUKHU. MeEXaHHU3M CIOKHBIX PEaKIIUiA:
napajuleNbHBIX, MMOCIEI0BATEeNbHBIX, CONPSKEHHBIX, 00paTUMbIX, HenHbIX. OCHOBHOM MOCTYynat
xuMH4eckoi kuHetuku. Kunernyeckue ypaBHenus. Koncranra ckopoctu peakiun. OCOOCHHOCTH
FeTEPOreHHBIX MPOLIECCOB.

2. KonnuratuBHble cBOMcTBa pacTBOpoB. OCMOC, MPUYMUHBI €r0 BO3HUKHOBEHMS, OCMOTHYECKOE
naBieHue. buonornueckas posib ocMoca. 3akoHbl Paysis. D0ynmnockonus u KpUOCKOIHUS.

3. ByayT mu mpoTeKaTh peaKkIiu MEXIy pacTBOPAMHU CIEIYIOMINX AIeKTponuToB: a) HyS u Snk,,
6) CuCl, u Ba(OH), B) CaCl, u NaNO3z? Hamuimre MONEKYJIIPHBIC ¥ HOHHO-MOJIEKYIIIPHBIC
yYpaBHEHHSI peaKkIuii ¥ 00OCHYITE HAPaBICHUE MPOTEKAHUSI.

4. nsa peakmuu 2Fe;03(k) + 3C(rp) = 3COy(r) + 4Fe(x) ompemenuth: TemioBoil 3¢ ¢exT
peakuu B pacuere Ha: a) 12r rpadwura; 6) 22,4n1 COy; B) 1 sxBuBaneHT rpadura. byner mm
M3MEHEHUE YHTAIBIIMY CUCTEMbI PABHO U3MEHEHHIO €€ BHYTPEHHEW SHEPTUU?

3K3AMEHAIIMOHHBIN BUJIET Nel2

1. O6patumsbie 1 HeOOpaTUMBbIE XUMUYECKHE peakiun. [IoHATHE 0 XUMHUECKOM PaBHOBECHHU.
3aKOH JIeHCTBHSI Macc U KOHCTaHTa Xumudeckoro paBHoBecus Kc, Kp. x cooTHomenue ns
TOMOT'€HHBIX T'a3000pa3HbIX U KOHAEHCUPOBAHHBIX cucTeM. KOHCTaHTa XMMHUECKOTO
paBHOBECHSI U €€ CBA3b ¢ U3MEHEeHneM 3Hepruu ['néoca peakuuu.
2. HacpllieHHBbIE M HEHACHIILIEHHBIE pAacTBOpHL. lIpuMeHeHue 3akoHa JEHCTBYIOIIMX Macc K
PaBHOBECHIO B HACBIIIEHHBIX pPAacTBOpax MaloOpacTBOPUMBIX 3JeKTpoiauToB. IIpousBenenue
pPacTBOPUMOCTH. YCIIOBUS O0Opa3oBaHMsI OcCajika B PAacTBOPE MajOpacTBOPUMOTO 3JIEKTPOJIMTA.
BnusiHue 0JTHOMMEHHBIX HOHOB Ha paCTBOPUMOCTb MaJIOPACTBOPUMBIX DJIEKTPOJIUTOB.
3. [Tog6epute korhPuruentsl u paccuntaiite IC OKUCTUTETHLHO-BOCCTAHOBUTEIIBHON CHCTEMBI
Fe? + NO; +H" = NO + Fe** + H,0, ecu [Fe**] = 10°M; [Fe**] = 10°M; [NO; ]=10"*M, pno =
latm a pH =3.
4. HanummTe ypaBHEHMsS pEaKLUMH, COOTBETCTBYIOIIMX TaOMW4HbIM 3HadeHUsIM AG°29806p
ruapuaos (HD) sanementos VII A rpynnsl u crienaiite cieayromye BbIBOIBL:

a) BO3MOXEH JIM CUHTE3 JJAHHBIX THJPUIOB U3 MPOCTHIX BELIECTB MIPHU CT. Y.;

0) B KaKoil peakuy U3MEHEHNE SHTPOIUU Oy/1eT HauOOIbIIUM U TIOYEMY;

B) KaK M3MEHUTCS CPOJICTBO YKa3aHHBIX 3JIEMEHTOB K BOJIOPOTY.

I') KaK TOBJIMSET YBETUUYEHHUE TEMIIEPATyphbl HA BO3MOKHOCTh MOJIYYEHHS 3TUX BEIEeCTB?

3K3AMEHAIIMOHHBIN BUJIET Nel3

1. DOnexTponHbIl noTeHIMan. Ero BOZHHKHOBEHHE M M3MEPEHHME B TaJIbBAHUYECKOM JJIEMEHTE.
OnexTposl cpaBHEHMsI. CTaHIAPTHBIN 3JEKTPOJHBINA NOTEHIUAN. Pl CTaHIapTHBIX SIEKTPOAHBIX
MOTEHITUAIOB (PS] HATIPSDKECHHM ).

3aBUCHMOCTb 3JIEKTPOJHOIO IOTEHLIMAjJa OT YCIOBUM IPOBEAECHUSA peakUuu (Temmeparypa,
koHuentpanus, PH-cpenst). YpaBaenue Heprcra.

2. Karanus. MexaHu3M TOMOT€HHOro KaTanu3a. @epMeHThl, Kak OMOJOrMYecKHe KaTaau3aTophbl,
OCOOEHHOCTH UX JIEUCTBHUSI, TUAPOITIN3 OCITKOB.
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3. YUemy paBHO m3MeHeHue »HTponuu npu ucrnapeHuu 1000r Boxasr npu 30°C, ecnu MoisibHas
TEIJIOTa UCTIAPEHUS TIPU ATOM Temriepatype coctasisieT 44, 08 kJ[x/Monb?

4. Onpenenute pH U NpOLIEHTHYIO KOHLIEHTPALMIO pacTBOpPA MOJYyYEHHOro IpU pacTBopeHuu 30
M ruapokcuaa ammonus (p=1,017 r/ma) B 200 mur Boabl. IIOTHOCTH MOJIy4EHHOTO pacTBOpa
MPHUHSTH PaBHBIM | T/MJI.

3K3AMEHAIIMOHHBIN BUJIET Neld

1. HacpllnieHHBIE M HEHACBILLIEHHBbIE pAacTBOpHl. [IpuMeHeHue 3akoHa JEHCTBYIOIIMX Macc K
PAaBHOBECHIO B HACBIIIEHHBIX pAacTBOPAX MaJOPACTBOPUMBIX 3JEKTpoiauToB. [IpousBeneHue
pPacTBOPUMOCTH. YCIOBHS OOpa30BaHUS OCaJKa B PACTBOPE MAJIOPACTBOPHUMOTO AJICKTPOJIUTA.
Binsinue 0JHOMMEHHBIX HOHOB Ha pACTBOPUMOCTH MAJIOPACTBOPHUMBIX AJIEKTPOIUTOB.
2. O6patuMble U HEOOpaTHMblE XUMHUYECKHE peakiuu. [IoHATHE O XUMHUYECKOM PaBHOBECHH.
3aKoH JEHCTBUS Macc M KOHCTaHTa xumuueckoro paBHoBecus Kc, Kp. x cooTHouienue s
TOMOT'CHHBIX ra3o00pa3HbIX W KOHJEHCHPOBAHHBIX CHCTEM. KoHcTanta XuMMHYECKOTO
paBHOBeCHsSI M €€ CBsI3b C WM3MeHeHHWeM sSHepruu [mb0ca peakiuu. 3aBUCUMOCTh KOHCTAHTHI
XUMHUYECKOTO PAaBHOBECHUSI OT TEMIIEPATYPHI.
3. Ilpu B3aumoaeiicTBuM cepoBojopoja ¢ 2,89 1 xjgopujaa OJHOBAJIECHTHOIO MeTajia
obpa3zoBayiock 2,2 T ero cynbduma. OnpeneuTs MeTal.
4. MetoaoM moiypeakiuii paccraBbTe KOI(DPUIMEHTHI W OMNpeneuTe, Kakol M3 MPOLECCOB
MPOTEKAET Iy0Ke B CTAHJAPTHBIX YCIOBUSX: ~

ClO; +H,0=ClI +OH

ClO; + H* =Cl, + H,0

3K3AMEHAIIMOHHBIN BUJIET Nel5

1. Buyrpennsis sueprusi. [lepBblii 3akOH TepMoAMHAMHUKH. JHTanbnus. TernoBeie 3(QeKTsr
peakuuii Qy u Qp. DHI0- M 3K30TepMuueckue peakuuu. CranaaptHele ycnoBus. CTaHIapTHbIE
SHTAJBIIMK OOpa30BaHMs MPOCTHIX U CIOXKHBIX BewlecTB. 3akoH ['ecca um ero creacTBus.
Tepmoxumuueckue ypaBHeHHs. PacueT TernoBbIx 3(h(heKTOB XUMHUUECKUX PEeaKLni.
2. [IpenMeT ¥ OCHOBHBIE OHITHUS XUMHUYECKON KHHETUKU. MeXaHU3M CIOXKHBIX pEeaKIIUi:
napajelbHbIX, TOCIe10BaTENbHbBIX, CONPSXKEHHBIX, 0OpaTUMBIX, LeMHbIX. OCHOBHOM MmocTyat
XxumMuueckor kuHeTuku. Kunernueckue ypaBHeHnus. Koncranra ckopoctu peakiuu. OcoOeHHOCTH
TeTEPOreHHBIX MPOLIECCOB.
3. Cmemanu 450 M 0,2H pactBopa Pb(NO3), u 850 Mt 0,004H pactsopa Bal,. Beimazger u
0CaJIOK Moua CBUHIA?
4. MeTo/10M MOHHO-3JIEKTPOHHBIX YpaBHEHHH 11o0epuTe KodpOUIUEHTHI:

NaCrO, + KCIO3; +NaOH = Na,CrO,4 + KCI + H,0

3K3AMEHAIIMOHHBIN BUJIET Nel6

1. OcCHOBHBIE TOHATHUS M OIpPEACICHUS TepMOAMHAMHUKU. [lepBbIii 3aKOH TEPMOIUHAMUKH
(XuMHuueckasi TpaKTOBKA), BHYTPEHHsS OSHEprusi U OHrTanbnua. CTaHAapTHBIE YCIOBHUS.
CrangapTHasi PHTaIbIUS OOpa30BaHUS XMMHUYECKUX COCNMHEHUH. DK30 M SHIOTEPMHUYECKUE
peakuuu. 3akoH ['ecca. IIpuMenenue 3akoHa ['ecca i BBIYMCICHUS WU3MEHEHUS SHTAJIBIIUUA B
pa3IMYHBIX Mporeccax (Ha KOHKPETHBIX mpumepax). [lepBoe ciencreue u3 3akona ['ecca. Pacuer
TEIUIOBbIX 3((HEKTOB XUMUUYECKUX PEaKLIUM.

2. Ipuniun noaBmxkHOTro (AnHamudeckoro) paHoecusi Jle-lllatense. ®daxrTopsl, BausomMe Ha
CMeIlleHEe PAaBHOBECHS.

3. Cmemamu 450 mu 0,2H pactBopa Pb(NOs), u 850 mu 0,004H pactBopa Bal,. Beimager miu
0CaIOK MOaMIa CBHUHIIA?
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4. MeTo/10M HOHHO-3JICKTPOHHBIX YpaBHEHHH moa0epuTe Ko OUIIMEHTHI, 3aMTUIINTE BEIPAKCHIE
U paccuuTaiTe KOHCTaHTy paBHOBecHs cienyomeii OBP, eciu: E° Fe O3/ FeO42' = 0,72B, E°
NOs; /NO, =0,01B, PH=09.

Fe,O3 + KNO;3; + KOH— K,FeO4 + KNO5 + H,0

3K3AMEHAIIMOHHBIA BUWIET Nel7

1. PacTBOpBI 251eKTPOIUTOB. Teopus 2IEKTPOITUTHIECKON TUCCOLIMAUU AppeHHyca.
Hucconmarust amekTponuToB. CuibHbIe W ciaabble 31eKTponauThl. CTeneHb U KOHCTaHTA
Juccouuanuu. 3akoH paz0asienust OcTBanbia.
2. OCHOBHBIC TOHATHS M ONpEIEICHUS TepMOAUHAMHUKHU. [lepBbIil 3aKOH TEPMOIUHAMUKHI
(XxuMuyeckasi TpPaKTOBKA), BHYTPEHHSS OJHepruss u OSHTanbmus. CTaHIapTHbIE YCIOBHSL.
CrangapTHasi PHTaIbIUS 00pa30BaHUS XHMHUYECKUX COCIMHEHUH. DK30 M SHIOTEPMHUYECKUE
peakiuu. 3akoH ['ecca. [Ipumenenue 3akona ['ecca g BbIUMCIICHUS U3MEHEHUS DHTAJbINH B
pa3NMYHBIX Mpoleccax (Ha KOHKpeTHhIX npumepax). [lepBoe cneactBue u3 3akona ['ecca. Pacuer
TEIUIOBBIX 3()(HEKTOB XUMUUYECKUX PEaKLIUM.
3. OnpenenuTh paBHOBECHYIO KOHLIEHTpauuio Bogopoaa B cucteme 2HI(r) «» Ha(r) + Ix(r), ecnu
nucxoaHas konneHTpanus HI cocrasiser 0,05 Moiw/7, a koHcTaHTa paBHOBecust Kc = 0,02.
4. MeTogoM MOHHO-AJIEKTPOHHBIX YpaBHEHHH moadepuTe KOI(PGUIMEHTH W ONpPEIeINTe
HaIpaBlIEHUE MPOTEKAHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIUU:

MnO; + O, + KOH— K,;MnO,4 + H,O

3K3AMEHAIIMOHHBIN BUJIET Nel8

1. CaMonpou3BOJIbHBIE U HE CaMOINPOM3BOJIbHBIE Ipolecchl. Kpurepuun caMonpon3BOIbHOIO
npotekanus mnporeccoB (nmpuHnun beptino-Tomcona). Ilonsarue o6 sHTpormmu. Bropoii 3akoH
tepMonuHamMuku. OHeprus [ub66ca. CmocoObl pacuera craHmapTHoW dHepruun [ubOca
XUMHUYECKON peakiuu. 3aBUCUMOCTh dHeprun [ mb0ca XUMUYECKOM peakIiui OT TeMIIEPaTyphl.

2. DneKTpoHbIM moTeHuuan. Ero BO3SHUKHOBEHHE M U3MEPEHUE B TaJIbBAHUYECKOM 3JIEMEHTE.
OnekTposl cpaBHeHUsl. CTaHIAPTHBIN 3TEKTPOJHBINA TOTEHIIUAN. Pl CTaHIaPTHBIX AIEKTPOAHBIX
MNOTEHUNANOB (ps]l HAPSHKEHUI ).

3. Bynyt nu mpoTekath peakluu MEXIY pacTBOpaMH CIENyIOIUX 3J1eKTpoiauToB: a) Zn(OH); u
NH4Cl 6) ZnS u HNOj3 B) CaCl, u NaNO3? Hanumure MOJeKyIsIpHble 1 HOHHO-MOJIEKYJISPHBIC
YpaBHEHMs peakuii 1 000CHYITE HampaBiIeHUE IPOTEKAHUS PEaKIIH.

4. Ucxonnsle koHueHTpauuu okcuaa azota (II) u xnopa B cucteme 2NO(T) + Cly(r) <> 2NOCI(r)
COCTaBJIAIOT cOOTBeTCTBEHHO 0,5 Monb/m u 0,2 Monb/n. BBUMCINTE KOHCTAHTY PaBHOBECHS H
JTaBJICHUE B CUCTEME, €CIIM K MOMEHTY paBHOBecHUs npopearuposaiio 20% okcuna azota (II).

3K3AMEHAIIMOHHBIN BUJIET Nel9

1. CamomnpousBosibHbIE U HE CaMOIIPOU3BOJIbHBIE Mpouecchl. Kpurepuun caMompou3BOIBHOIO
npotekanus mnporeccoB (mpuHuun beprino-Tomcona). Ilonstue 06 sHTpomuu. Bropoii 3akoH
TepMoAuHamMuKu. OHeprus [m60ca. CranpaptHas sHeprus ['ub0ca o0pazoBaHusl BellECTBa.
Crioco6b! pacyera craHnapTHOM >Hepruu ['m60ca XMMHYECKON peakMu. 3aBUCHUMOCTh SHEPTHH
['n06ca XuMUYECKON PEeaKIK OT TEMIIEPaTypHhI.

2. T'ereporeHHOE paBHOBECHUE B pacTBOpax »JJIEKTPOJIUTOB. PacTBOPUMOCTb, NPOU3BEICHHE
pacTBOPUMOCTH. Y ciI0BUs 00pa30oBaHUs U pacTBOPEHUS OCAAKOB. BiusHue 0JHOMMEHHBIX HOHOB
Ha pacTBOPUMOCTb.

3. [log6epute korhuruenTs u paccuntaiite IJIC OKUCTUTETHHO-BOCCTAHOBUTEIIHON CUCTEMBI:
Fe** + ClOos +H =CI” + Fed* + H->0, ecin ?H = 3, a KOHIIEHTpAIIUs HOHOB Fe2+, ClOs, Cl'un
Fe3* cootreTcTBEHHO paBHBI (MOJIB/JT): 10'2; 10 1,0; 2,0.
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4. Koncranrta ckopoctu peakuun 2NO(r) + Oz(r) <> 2NOy(r) npu 494°C paBna 2,2. Mcxognas
koHnentpanus [NO]=0,04 monp/n. BeruauciauTh, CKOIBKO MOJEH KHCIOpPOJa HaI0 BBECTH Ha
kax b1 Mostb NO, utoOsr ipeBpatuts 40% NO B NO..

3K3AMEHAIIMOHHBIN BUJIET Ne20

1. Tmapomu3 coneit. CrymeHuarslii TuAponu3. BrusHue Temmeparypsl, pa3z0aBiieHUS U
OJTHOMMEHHBIX MOHOB Ha rujaponu3s cojeil. KoHcranTta ruzaponmsa (Ui pa3iMyHbIX BapUaHTOB
coieii) u crenenb ruaponnsa. Pacuerst PH cpenpl npu ruaponuse comneit.

2. OKHCIOUTENM U BOCCTAHOBHUTENM. JIBOMCTBEHHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
cBoiictB.  Kiaccudukanus  OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIMUA.  DJIEKTPOAHBIC
noreHMansl  MetauioB.  CTaHAApTHBI  BOAOPOAHBIM  3JEKTPOJ M €ro  IOTEHIMA.
DNEKTPOXUMHUYECKUM pan HaIpsKEHUN METAJLIOB. W3menenune OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOWCTB METAVIOB M MX HOHOB B COOTBETCTBUU CO 3HAYEHUEM HJIEKTPOAHBIX
NOTEHLIUAJIOB.

3. Koncranra paBHoBecust peakiiuu Na(T) + 3Ha(r) <> 2NH3(r) npu 673K paBna 0,1. PaBHOBecHBIC
KOHIICHTPALlMH BOAOPOAA U aMMHuaka B cucteme coctaBisiioT 0,6 u 0,18 MOJIB/1 COOTBETCTBEHHO.
Bbruucnure HayaabHYO U paBHOBECHYIO KOHIIEHTPALIUIO a30Ta.

4. B xakom HarpaBiieHHH OyaeT camonpon3BoibHO npotekath peakuust 2NOa(r) = N2O4(T) B
CTaHIAPTHBIX  YCJIOBUAX U npu Temneparype +227°C? Kakoii ¢pakTop, SHTaIbIUIHHBINA
WJIM SHTPONUIHBIN, Oy/I€T ONpEeAOMM B HAlIPaBJIECHUH POTEKaHUsI 3TOT0 Mpoliecca Ipu
HU3KHX U BBICOKUX TemIieparypax?

3K3AMEHAIIMOHHBIN BUJIET Ne21

1. O6patumbie U HEOOpAaTUMbIE XUMUYECKUE peaklnu. XUMHUecKoe paBHOBecue. Kunernueckas
U TEPMOJMHAMHYECKAs TPAKTOBKA COCTOSHUS PaBHOBECHs. 3aKOH JCWCTBUS MAacC U KOHCTAHTHI
paBHoBecust K¢ u K, (BbBog). MIX coOTHOLIEHUE 111 TOMOTEHHBIX U KOHAEHCHPOBAHHBIX CUCTEM
(BBIBON).

2. KonnuratuBHble cBoiicTBa pacTBOpoB. OCcMOC, MPUYHMHBI €M0 BO3HUKHOBEHHS, OCMOTHYECKOE
naBieHue. buonornueckas poiab ocMoca. 3akoHbl Paysis. D0ynnuockonus U KpUOCKOIHUS.

3. Jns peakuuu 2Fe;O3(x) + 3C(rp) = 3COa(r) + 4Fe(x) ompenenutsb: TerioBoil s dext
peakuuu B pacuete Ha: a) 12r rpadura; 6) 22,41 COy; B) 1 skBuBasieHT rpadura. byner nu
U3MEHEHHE SHTANBIINU CUCTEMBI PABHO U3MEHEHMIO €€ BHYTpEeHHeH sHeprun?

4. TTonGepute koapdunrenTs! n paccunrtaiire IJIC OKUCTUTETHFHO-BOCCTAHOBUTEIIBHON CUCTEMBI:
Fe?* + NOs +H"= NO + Fe** + H,0, ecin [Fe?*] = 10°M; [Fe**] = 10°M; [NO; ]1=10"*M, pno =
latm, a pH =3.

3K3AMEHAIIMOHHBIN BUJIET Ne22

1. T'mppomu3 coneil. CryneHuaTelii ruaponu3. BrusHue Ttemmneparypbl, pa30aBieHUS U
OJTHOMMEHHBIX MOHOB Ha rujpoiu3 cojeil. KoHcranTta ruzaponmsa (Ui pa3iMyHbIX BapUaHTOB
coneit) u creneHb ruaponusa. Pacuerst PH cpensl mpu ruaponnse coneil. HeoOGpatumpbrit
THJIPOJIN3.

2. Karanu3. MexaHnn3M roMOT€HHOTO U T€TEPOTeHHOT0 KaTaiau3a. ABTOKaTalIu3.

3. Ilpu cropanuu HEKOTOPOro KOJMYECTBa MpolaHa BbIAenwIoch 25 kJ[x teruma. Onpenenutsb
CKOJILKO MpOTIaHa Cropeno: a) rpaMMoB; 0) TuTpoB. OnpeaenuTh CKOJIBKO BOABI 00Pa30Baioch: a)
MOJIeKyd; ©) SKBUBAJIEHTOB. byneT 5u HM3MEHEHHWE BHYTPEHHEH SHEPruM CUCTEMbl PaBHO
TerIoBOMY 3 (PEKTy peaxiuu.

4. Tlombeputre Ko03(D(UIMEHTHI W paccUUTaliTe KOHCTAaHTY pPABHOBECHS OKHCIUTEIHHO-
BOCCTAHOBUTEIBHON CUCTEMBI:

PbO, + H" + Br < Pb%" + Br, + H,0, eci [Pb?*] = 0,1M; [Br ] = 0,01M; [Br,] = 1M, apH =4
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3K3AMEHAIIMOHHBINA BUJIET Ne23

1. Karanuz. Mexanusm romoreHHoro katanusa. GepMeHThl, Kak OMOJIOTHYECKUE KaTalau3aTophl,
0COOEHHOCTH X JICHCTBHUSA, TUAPOIN3 OEIKOB.
2. T'mapomm3 coseit. CrymeH4aThlli TUIOpoiW3. BnmsHue Temmneparyphl, pa30aBieHUS W
O/IHOMMEHHBIX MOHOB Ha ruaponu3 coseil. Koncranrta ruaponusza (Ajig pa3iMuHbIX BapHaHTOB
coyieif) u cremeHb Tuaponusa. Pacuerst PH cpembr mpu rumponumse coseir. HeoOpaTumbrit
TUAPOJIN3.
3. Ha ocHOBaHMM TepMOAMHAMHYECKHX MaHHBIX s peaknuun 6C(rp) + 6Ha(r) = CgHio(T)
OTpENeNIUTh: a) B KAKOM HANpaBICHUH CAMOIPOU3BOJIBHO OylIeT MPOTEKaTh 3Ta peakius B
CTaHJIAPTHBIX YyCJIOBHUAX M mpu Temnepatrype S00K? 0) sHTanbNUAHBIA WA IHTPOIHHHBIN
dakTop OymeT ompeneNsIoIMUM MPH 3TUX TEeMIeparypax? B) HArpEBaHHWE WU OXJIAKJICHUE
OyneT crnoco0cTBOBATH OoJiee MOJTHOMY MPOTEKAHUIO MPSIMOM peakiuu?
4. MeroOM HMOHHO-AJIEKTPOHHBIX YypaBHEHUH mondepute Ko3(D(PUIMEHTHI U paccyuTaiTe
KOHCTaHTY PaBHOBECHSI OKHUCIIUTEIILHO-BOCCTAHOBUTENIBbHOM peakmuu, eciu [103 ] = 0,1M; [H20,]
=0,01M; pO, = latm, a pH = 5.

KIO3 + H,O5 + H,SO4— O + I + K,SO4 + H,O

3K3AMEHAIIMOHHBINA BUIET No24

1. DHTponus BemecTBa Kak (yHKINS TEPMOJANHAMUYECKONW BEPOSTHOCTH. 3aBUCUMOCTh 3HTPOIINH
BEIIECTBA OT Pa3NUYHBIX (GakTopoB. CTaHmapTHAs SHTPONHS 00pPa30BAHUS BEIIECTBA, CIEICTBHE
u3 3akoHa ['ecca. VI3aMeHeHMe SHTPOIIUU B XUMHUYECKUX IPEBPALICHUAX U (Pa30BbIX NEpeXoaax.

2. CunbHple W cnaObie AneKTpoiuThl. CTENeHb AWCCOUMAMA W KOHCTAHTA JIUCCOIUAIAN
(voHM3anMu) caaboro 3NEeKTpoauTa W (GAKTOpbl, HUX OHpelensiounre. 3aKOH pa3BelCHUs
OctBanbaa. ucconuanus Boasl. MonHoe npousBeneHue Boasl. Bogoponnslil nokasarens pH kak
KOJINYECTBEHHAass Mepa AaKTUBHOM KHCIOTHOCTM M  IIEJOYHOCTH. KHCIOTHO-OCHOBHBIE
WH/INKATOPBI.

3. HcxomHble KOHIEHTpalMu MOHOOKcuaa azora u xyopa B cucreme 2NO(r) + Cly(r) 2
2NOCI(r) cocraBmsitor cootBercTBeHHO 0,4MO0mb/11 1 0,3M0ub/11. Beruucnuts K., ecnu npu 31oit
Temreparype K  MOMEHTY paBHoBecus npopearupoBaio 20% NO. Paccunrars, Kak npu 3TOM
WU3MEHUTCS JaBIICHHE B PEaKIIMOHHOM cocyie?

4. ITonGepute ko3P uuneHTs! u paccuntainte 3C OKUCIUTETLHO-BOCCTAHOBUTEIBHONW CUCTEMBbI
Fe?* + NO3 +H"= NO + Fe** + H,0, eciu [Fe**] = 10°M; [Fe**] = 10°M; [NO3 ] =10"*M, pno =
larm a pH =3.

3K3AMEHAIIMOHHBIN BUJIET Ne25

1. CunpHble U cnalble SJEKTPONUTHL. CTEMeHb TUCCOLMAIMM M KOHCTAaHTa JUCCOIMAIMU
(voHM3aIuu) cnaboro SIEKTpoiuTa W (HAKTOPBI, HMX OIPEACNSIONINe. 3aKOH pPa3BeIeHUS
OcrtBanbaa. uccounarus Bojbsl. MoHHOE npousBeneHue Bobsl. Bogopoanslii mokasarens pH kak
KOJIMYECTBEHHAas: Mepa aKTUBHOM KHUCIOTHOCTHM M IIEJIOYHOCTH. KUCIOTHO-OCHOBHBIE
WHIUKATOPBI.

2. 3aBUCHUMOCTh CKOpPOCTHM peakuuu oT TemnepaTypsl. I[IpaBmio Baut-I'odpda. Teopus
MEPEXOIHOTO COCTOSIHHSI U AaKTHUBMPOBAHHOTO KOMIUIEKCA Ha MIPUMEPE OJHOCTAIUIHON PEeaKITHH.
DHeprus akTHUBAIMU. Y paBHEHUE APpEHUYCa, €T0 aHATH3.

3. Hns peakuun 3Fe(1B) + 4H,0(r) 2 FesO4(TB) + 4Ha(T) AH%zgg = -148.4 xJI. YKa3ath, KaK
OyIeT cKa3blBaThCid Ha KOHILEHTPAlMU BOJOpPOJa B PABHOBECHOW CMECH: a) IOBBIIICHHE
TeMIIepaTypsbl; 0) yBeJIMUEHHE OOILEro JIaBICHNUS; B) YBEIMUEHHE BECOBOIO KOJIMYECTBA )KeJe3a; I')
BBEJICHUE JOIMOJHUTEIBHOIO KOJMYECTBA BOJSHOTO Iapa; Jd) KaK COOTHOCSTCSI SHEPTUU
aKTHBAIIUU TIPSIMOTO U OOpATHOTO Tporiecca?
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4. MeToIOM HOHHO-3JIEKTPOHHBIX YpaBHEHHU mmoabepuTe KO3DQUIMEHTH W ONpPEICIIHTE
HaIpaBJICHUEC IPOTCKaHUA OKHUCJINTEILHO-BOCCTAHOBUTEILHOMU pPEaKkuun:
Cr(OH);3 + KCIO3 +NaOH = Na,CrO,4 + KCI + H,0

3K3AMEHAIIMOHHBIN BUJIET Ne26

1. TlpenMer ¥ OCHOBHBIC MOHSATHUS XUMHUYECKOW KHWHETUKH. MeXaHH3M CIOXKHBIX PEaKIIU:
napajuleNbHBIX, MMOCIEI0BATEeNbHBIX, CONPSKEHHBIX, 00paTUMbIX, HenHbIX. OCHOBHOM MOCTYynat
xuMH4eckoi kuHetuku. Kunernyeckue ypaBHenus. Koncranra ckopoctu peakiuu. OCOOCHHOCTH
FeTEPOre€HHBIX MPOLIECCOB.

2. KonnuraruBHbie cBOMCTBA pacTBOpoB. OCMOC, MPUYKUHBI €70 BO3HUKHOBEHMS, OCMOTHYECKOE
naBieHue. buonoruueckas poib ocMoca. 3akoHbl Paysis. D0ynmuockonus u KPUOCKOIHUS.

3. ByayT mu mpoTeKaTh peaKkIiu MEXIAy pacTBOPAMHU CIECIYIOMINX AIeKTponuToB: a) HyS u Snk,,
6) CuCl, u Ba(OH), B) CaCl, u NaNO3z? Hamuimre MONEKYJIIPHBIC ¥ HOHHO-MOJIEKYIIIPHBIC
YpaBHEHHSI PeaKkInii ¥ 00OCHYITE HApaBICHUE POTEKAHUSI.

4. JInsa peaknuu 2Fe;03(x) + 3C(rp) = 3CO,(r) + 4Fe(k) ompenenuTb: TEMIOBOW AdexT
peakuu B pacuere Ha: a) 12r rpadwura; 6) 22,4n1 COy; B) 1 sxBuBaneHT rpadura. byner mm
M3MEHEHUE SHTAIBIIMY CUCTEMbI PABHO U3MEHEHHIO €€ BHYTPEHHEW SHEPTUU?

3K3AMEHAIIMOHHBINA BUIET Ne27

1. OGpaTuMbIe 1 HEOOpATHMbIC XUMUYECKHUE peakiuu. [[OHATHE 0 XMMHUYECKOM PaBHOBECHH.
3aKoH JACUCTBUS Macc U KOHCTaHTa xumudeckoro paBHoBecus: Kc, Kp. Ix cooTHomenue mist
TOMOTEHHBIX Ta3000pa3HBIX M KOHJACHCHPOBAHHBIX CHCTeM. KOHCTaHTa XUMHUYECKOTO
PaBHOBECHS | €€ CBS3b C U3MCHEHHEM dHeprun [ mob0ca peakium.
2. HacbluieHHbIE U HEHACHILIEHHBIE pacTBOPHL. [IpuMeHeHue 3akoHa NEUCTBYIOIIMX MacC K
PaBHOBECHIO B HACBHIIIEHHBIX PacTBOpax MaJoOpacTBOPUMBIX DJIEKTposUTOB. [IpousBenenue
PacTBOPHMOCTH. YCJIOBHUsI 00pa3oBaHMsS OCagKka B PacCTBOPE MaJIOPACTBOPUMOIO 3JICKTPOJIUTA.
Biustnue oTHOMMEHHBIX HOHOB HA PACTBOPUMOCTH MaJIOPACTBOPUMBIX AJIEKTPOJIUTOB.
3. [Tog6epure korhuiuents u paccuntaiite IC OKUCIUTETHLHO-BOCCTAHOBUTEIIBHONW CHCTEMBI
Fe?* + NO3 + H" = NO + Fe®" + H,0, eciu [Fe®] = 10°M; [Fe*] = 10°M; [NO3 1=10""M, pno =
larm a pH =3.
4. HanummuTe ypaBHEHMs pEaKLMH, COOTBETCTBYIOIIMX TaOJW4HbIM 3HadeHUAM AG®29806p
ruapuaoB (HD) snemento VII A rpynmsl u crenaiite cieayromiye BEIBOIBL:

a) BO3MOJKEH JIM CHHTE3 JIAaHHBIX TUIPHUIOB U3 MPOCTHIX BEIIECTB IMPH CT. V.;

0) B KaKoi peakMy U3MEHEHHE SHTPONHUH OyAeT HauOOJIBIIUM U NT0YEMY;

B) KaK U3MEHHUTCS CPOJCTBO YKa3aHHBIX AJIEMEHTOB K BOJAOPOY.

T') KaK TOBIUSET YBETUUYCHHUE TEMIIEPATypPhl HA BO3MOXKHOCTh TIOJTYYESHHS 3TUX BEIIEeCTB?

3K3AMEHAIIMOHHBIN BUJIET Ne28

1. OnexTponHbli noTeHnMan. Ero BO3HMKHOBEHHE M M3MEPEHUE B TaJIbBAHUYECKOM DJIEMEHTE.
OnexTpo sl cpaBHeHUsI. CTaHIApPTHBIN 3JEKTPOAHBINA OTEHIUAN. Pl CTaHIapTHBIX IEKTPOAHBIX
MOTEHLUANOB (Ps]l HAPSKEHUH ).

3aBUCHUMOCTh 3JIEKTPOJHOTO MOTEHILMajda OT YCIOBUM MPOBEACHUS pEaKkIuH (Temreparypa,
koHueHTpauus, PH-cpensl). YpaBaenue HepHera.

2. Karanuz. Mexanusm romoreHHoro karanusza. @epmMeHTbl, Kak OMOJIOrMYecKre KaTaau3aTopsl,
0COOEHHOCTH UX JIeHCTBHUS, THAPOIN3 OEIKOB.

3. Uemy paBHO m3meHeHue sHTponuu npu ucnapeHnu 1000r Boxaer mpu 30°C, ecim MoJyibHAs
TEIUIOTa UCTIApeHUs P 3TOM Temneparype coctasiseT 44, 08 k/x/Moib?
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4. Onpenenute pH ¥ NpOLIEHTHYIO KOHLIEHTPALMIO pAacTBOpPA MOJYyYEHHOIO IpU pacTBopeHuu 30
M ruapokcuaa ammonus (p=1,017 r/ma) B 200 mur Bombl. [IOTHOCTH TOJIYYEHHOTO pacTBOpa
NPUHATH PaBHBIM | T/MJ1.

3K3AMEHAIIMOHHBIN BUJIET Ne29

1. HacpluieHHBIE M HEHACBILLIEHHBbIE pacTBOpbl. [IpuMeHeHue 3akoHa JEHCTBYIOIIUMX Macc K
PAaBHOBECHIO B HACBIIICHHBIX pacTBOpax MaJOpacTBOPUMBIX 3JEKTponuToB. IIpousBenenue
pacTBOPUMOCTHU. YCJIOBHUS OOpa30BaHUSA OCAJKa B PACTBOPE MaJOPACTBOPHUMOIO 3JIEKTPOJIUTA.
BiusiHrEe OTHOMMEHHBIX HOHOB Ha pAaCTBOPUMOCTh MAJIOPACTBOPUMBIX 3JIEKTPOJIMTOB.
2. O6patuMble U HEOOpaTHMbIE XUMHUYECKHE peakiuu. [IoHATHE O XMMHYECKOM PaBHOBECHH.
3aKoH JIEMCTBHS Macc M KOHCTaHTa Xumuueckoro paBHoBecus Kc, Kp. x coorHomenue nis
TOMOTEHHBIX ~ Ta3000pa3HbIX M KOHJCHCHPOBAaHHBIX cHucTeM.  KOHCTaHTa XHUMHYECKOTO
paBHOBecHsI M €€ CBSi3b C H3MeHeHHeM sHepruu [ub0ca peakuuu. 3aBUCHUMOCTh KOHCTAHTBI
XUMHYECKOI'O PABHOBECHS OT TEMIIEPATYpBHI.
3. Ilpum B3aumozeiicTBUM cepoBojopoga ¢ 2,89 r xjopuga OJHOBAJECHTHOIO MeETalljia
obpa3zoBasiock 2,2 T ero cynbduaa. OnpeneuTs MeTal.
4. MetogoM mnonypeakiuii paccraBbre Kod((PUIMEHTH U OmpeAenuTe, Kakod U3 IPOIECCOB
IIPOTEKAEeT I1y0Xke B CTaHJAPTHBIX YCIOBUSIX: -

ClO; +H,O0=ClI +OH

ClO; + H* =Cl, + H,0

3K3AMEHAIIMOHHBIN BUJIET Ne30

1. Buyrpennsiss sueprusi. [lepBblii 3akOH TepMoAMHAMHUKH. JHTanbnus. TernoBeie 3(QeKTsr
peakuuii Qy u Qp. DHI0- M 3K30TepMuueckue peakiuu. CrannaptHele ycioBus. CTaHaapTHbIE
SHTAJBIIMU OOpa30BaHMs MPOCTHIX U CIOXKHBIX BellecTB. 3akoH ['ecca u ero creacTBusl.
Tepmoxumuueckue ypaBHeHHs. PacueT TemnoBbIx 3(h(heKTOB XUMHUUECKUX PEeaKLni.
2. [IpenMeT 1 OCHOBHBIE OHITHUS XUMHUYECKON KUHETUKU. MeXaHU3M CIOXKHBIX pPEeaKIIM:
napaielibHbIX, I0CIe10BaTEIbHbBIX, CONPSYKEHHBIX, 0OpaTUMBbIX, LIENTHbIX. OCHOBHOM MocTyat
XxumMuueckol kuHeTuku. Kunernueckue ypaBHenus. Koncranra ckopoctu peakiuu. OcoOeHHOCTH
TeTEPOreHHBIX MPOLIECCOB.
3. Cmemanu 450 M 0,2H pactBopa Pb(NO3), u 850 Mt 0,004H pactsopa Bal,. Beimazger
0CaJIOK Moua CBUHIA?
4. MeTo/10M HOHHO-3JIEKTPOHHBIX YpaBHEHHH 11oa0epuTe KodpUIUEHTHI:

NaCrO, + KCIO3; +NaOH = Na,CrO,4 + KCI + H,0

IIepeyenb BONIPOCOB U 3alaHUM 1JIS IOATOTOBKH K IK3aMEHY
(OIIK-1: UOIIK-1.3; OINK-7: UOIIK-7.1, UOTIK-7.2, UOIIK-7.3):

1 CEMECTP

1.  OcHoOBHbIE 3aKOHBI XHMHH (COXpaHEHHE MacChl, TIIOCTOSHCTBA COCTaBa,
HKBUBAIEHTOB. ['a30BbIe 3akoHBI (ABoraapo, Menaeneea-Knaneiipona). I[lapuuanbselie qaBneHus
ra3oB. 3aKOH SKBUBaJIEHTOB. OCHOBHbIEC MOHATHSA XUMUH (aTOM, XUMUYECKHI 37I€MEHT, U30TOIIbI,
MOJIeKYJia, HOH, CBOOOHBIIN pajinKaj, MOJIb U SKBUBAJICHT).

Xumunyeckass (opmyna. AOCOIIOTHbIE M OTHOCUTENbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yueno ABorajgpo. OTHocutTenbHas MoJeKyisipHas macca. Moabs. MonspHas
Macca. DKBUBAJICHTBI PA3JIMYHBIX KIACCOB BEILIECTB.

2. TepmonnHamuyeckass cucrema. Bunel cucreM. CocrostHME cUCTEMbl. BHYTpeHHss
SHEPIUsl W DHTAJNbNUA CUCTEMBL. [IpakTudyeckoe NMpUMEHEHHE 3THX BENW4YMH. lIepBhlii 3aKoH
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TepMoMHAMHUKH. DHTanbnus. Temtossie 3¢ dexrs peakiuii Qv u Qp. DHI0 - U FIK30TepMUUECKUE
peaxkuuu.

Crangaptueie  ycioBus. CrangaptHele  cocTosiHMS.  CTaHOapTHbIE  DHTAIBIIUU
00pa30BaHus MPOCTHIX U CIIOKHBIX BEIIECTB. DHTPOMNMS U TEPMOJUHAMUYECKAsE BEPOSITHOCTD.

3akon I'ecca m ero crnencrBusa. Tepmoxumuyeckue ypaBHEHMs. Pacder TeruioBBIX
3 PEeKTOB XUMHUYECKMX peakuuid. ODHTpomnus. BTopoil 3akoH TepMOAMHAMUKH. Y CIIOBHE
CaMOIIPOMU3BOJIBHOTO  IIPOTEKaHUs IPOLIECCOB U TEPMOAMHAMMYECKOE DPABHOBECHE B
U30JIMPOBAaHHON cucteme. OHepruss [u0b6ca. VYcinoBus caMONPOU3BOIBHOTO HPOTEKaHUS
IIPOLIECCOB U DPABHOBECHUSI B 3aKpbIThIX cucTeMax. Da3oBble paBHOBECHS. ODHEPreTHYECKas
auarpamMma peakiuu. TpeTuil 3akOH TEpMOAMHAMUKU. AOCONIOTHAs SHTPOIUS IPOCTBIX U
CIIOXKHBIX BEUIECTB. OHTPONMUIHBIE JUarpaMMbl HMHAMBHUIYaJbHBIX BelecTB. Bo3pacranue
(yObUIB) SHTPONIMU B 3aBHCUMOCTH OT CTPOEHMs BEILECTB, NpU (Ha30BBIX NEpexoAax U B
XUMHYECKHX peakiusax. CBsA3b HHEPTUM aKTHBALMHU C TEIIoBBIM 3¢ dexroM. OOpatumbie H
HEoOpaTHMBbIE MPOLECCHl. Y CIOBUS U3MEHEHUS HAlpaBJIEHUs] 0OpaTUMbIX XMMUYECKUX peaKIuil.
OHTaNBNUIHBIE M SHTPONUNHBIA  (AKTOPHI. Temneparypa uHBepcuM peakuuu. CBs3b
CTaHJapTHOU 3Hepruu I'm60ca peakuu ¢ ee KOHCTAHTON paBHOBECUS. 3aBUCUMOCTb KOHCTAHTBI
paBHOBecHs OoT Temrieparypsl. CTaHmapTHas cBoOoHas dHeprus [ mb0Oca oOpa3oBaHUs BEUIECTB U
pacyeTsl cTaHAAPTHBIX 3Hepruil ['nd0ca XMMHUYECKUX peaKIuii.

3. Kuneruka xumunyeckux peakuui. CpenHss M MIHOBEHHAs CKOpPOCTb pEaklUu.
CKOpOCTb TIEeTEpOTreHHBIX peakUuid. 3aKOH JEHCTBUSA MacC. 3aBHCHUMOCTb CKOPOCTHU OT
KOHUEeHTpauuu peareHToB. Ilopsinku peakiuu. KoHcraHTa CcKOpOCTH. DHEprusi akTHUBALUU
nporecca. AKTUBUPOBAHHBIM KOMILJIEKC. AKTHBHbBIE MOJEKYJbl (pacmpeneneHue MakcBesia).
OHeprus axkTHBAlLUM, IMEPEXOJHOE COCTOSHHUE W AaKTUBUPOBAHHBIM KOMILJIEKC Ha IpUMEpE
OJIHOCTAIMHHON peakuuu. BiusiHue TeMieparypbl Ha CKOPOCTb XUMHUYecKor peakuuu. [Ipasuio
Bant-T'odpda. VYpaBHenwe AppeHuyca. ODHEprus aKTHBAMK W MPEAIKCIIOHCHITUATBHBIN
MHOXHTEIb - UX (pu3nyeckuii cMmpica. ['OMOreHHbII M reTeporeHHbl Karanus. ['oMOreHHbIH
karanu3. BiusHue katanuzaropa Ha Gapbep mpsMoi U 0OpaTHON XxuMudeckol peakuuu. Karanus
U XMMHMUYECKOE paBHOBecHE. JJOCTOMHCTBA M HENOCTATKH 3TOrO BUJAa KaTauu3a. ['eTeporeHHsbIi
Kataiu3 M ero ocoOeHHocTU. [IpoMexyTouHble COEIUHEHUS B TETEPOr€HHOM KaTaJlu3e.
JlocToMHCTBa M HEOCTATKKU F€TEPOr€HHOT0 KaTtanu3a. BiusHue katanusaropa Ha E, 1 ckopocTu
npsiMoi UM oOpaTtHOM peakumid. [IpuHIMI MOABMKHOTO (JIMHaAMU4eckoro) pasHoBecus Jle-
[larense. OOpaTuMble peakiui. 3aKOH JEHCTBHS Macc M KOHCTaHThl paBHOBecHsa Kc u K, . Mx
COOTHOILIEHUE ISl TOMOTE€HHBIX TIa3000pa3HbIX M KOHJEHCHUPOBAHHBIX CHCTEM. MeXaHU3M U
CTaIUIHOCTD peakuuid. MoneKyasipHOCTb (MOPAIO0K) 3JIEMEHTAPHBIX CTaauil U nuarpamMMel EakTt-
yTh MHOTOCTaJUHHON peakuuu. Jlumutupyromas cragusi. Csi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTUBAllMM TpsAMOM M OOpaTHOM XHMMHYECKOH peaklMH COOTBETCTBEHHO C KOHCTAaHTOM
paBHOBecHs U TEIJIOBBIM 3¢ dekTom peakiuu. OCOOEHHOCTH TE€TEPOTCHHOrO0 PaBHOBECHS U
MaTEMaTHUYECKOH 3aIIMCH KOHCTAHT PaBHOBECUS T€TEPOr€HHBIX XUMUUECKUX PEAKIIMM.

4. Teopust snektponuTudeckord naucconuanuu AppeHuyca. CrTeneHb M KOHCTAaHTa
quccounnanuu. Buael koHnenTpauuid. Pacder crenenu aucconuanuu 1 pH pacTBopoB Ha npumepe
c1a0bIX KUCIIOT U OCHOBaHUU. /luccounanus snekrponutoB. MlonHoe npousBenenue Boabl. [llkana
KUCIOTHOCTH. HelTpanbHble, KMCIbIE U 1Ie04Hble pacTBOpHl U uX pH. CriocoOb! MOAKUCICHUS U
noLIeIadYBaHUs BOJIHBIX pacTBOpPOB. Crioco0sl BBIPAXKEHUS KOHLEHTpalui
(mponemoHcTpupoBath Ha mnpumepe H>SOs). CryneHuaras auccouuanyst 3JIEKTPOJIUTOB B
pacTBopax. KoHCTaHTHI 1ucconanuy KUCJIOT M OCHOBaHMM. OCHOBHBIE, KHCIIBIE U CPEHUE COJIU.

3akonbl Payna. D0ymanockonus ¥ Kpuockomnus. OCMOC U OCMOTHYECKOE JaBIICHHE.
I'maponus coneit. I'maponus coneid. CteneHb U KOHCTaHTa rufiponn3a. CTyneHYaTblid THAPOIU3.
Bnusinue Temmneparypsl, pa30aBieHus U OJHOMMEHHBIX MOHOB Ha ruaposu3 coieil. Koncranta
ruaponunsa. pH cpensl npu ruaponuse coseid. CIBUT paBHOBECHUS IPU THAPOIIHU3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBILICHHBIH pPAacTBOpP TPYAHO PAcTBOPHUMOIO
aNIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJISIPHBIX MOJEKYI. JIBrxkyias
cuiia npotiecca pactsopenusi. Conbparanus u rupatanus. TernoBbeie 3pGeKTh paCTBOPEHHUS.
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IIP. YcnoBus ocaxacHus U paCTBOPEHHUs IEKTPOIUTOB. HachleHHbIE, IEPECHILICHHBIC
Y HEHaCBIIIEHHBIE pacTBOpHl cosied. KoMruiekcHble coennHeHus. Jluccorumanus KOMIIEKCHBIX
COCIMHECHU.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOM U MEXaHU3Mbl BOZHUKHOBEHUSI CKayKa NOTEHIMAJIA Ha
TpaHuIle pasfena 3eKTpoj/pacTBop. Bomopomusiii smekrpon. CraHmapTHBIE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE MOTEHUMANIBI. BUIBI 3JIEKTPOJOB U HUX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
NOTEHIMAJBL. Y CIOBUSA OTOOpa OKHUCIHMTENEeH M BOCCTAHOBUTENECH MO 3HAYEHUSM CTaHIApTHBIX
AJIEKTPOJIHBIX TOTEHIUATOB noJjypeakuui. Popmyna HepHcra. KoHIlEHTpalMOHHBIA 3JE€MEHT.
Cesp DJIC ¢ wu3MmeHenueMm HHepruum [nbGOca W KOHCTaHTOHW pPABHOBECHS OKHUCIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX peakuui. ['abBaHUYECKHUE 3JIEMEHTHI. DJIEKTPOJIU3. 3aKOHBI 3JIEKTPOJIN3a
@apanes. Ynucno Papanes. Boixox o Toky. OT60p BEpOATHBIX AIIEKTPOAHBIX MOJYPEaKIMi Ha
OCHOBE 3HAYEHUH UX JIEKTPOAHBIX NOTeHIMANIOB. [lepeHanpspkeHune. DNeKTpon3 ¢ HHEPTHBIMU U
pacTBOpuMbIMU aHoiaMu. (OOOCHOBaHHE BBIOOPA AIIEKTPOAHBIX MOJTYPEAKIUH HAa OCHOBE HX
3JIEKTPOJIHBIX OTEHLHAJIOB.

6. Bunelr koppo3uu. Koppos3uss ¢ BOAOPOAHOW M KHUCIOPOJHOHN JenoJispu3alueii.
Huarpammbl [lyp6e ¥ uX HCIONB30BaHHE, NPUMEHUTEIBHO K KOPPO3HOHHBIM IPOLIECCaM.
CriocoObI 3aIUThl METAIIOB OT KOPPO3HU

2 CEMECTP

1. Crpoenue aroma. Pannue Teopun ctpoeHus aroma (Moaens Tomcona, Pesepdopna).
HcTopudeckue NpeANnocklIKA TEOpUH cTpoeHus aroma. Teopus bopa. Iloctynatsr bopa u monens
aToMma BOAOPOAa. 3HAYEHUS PaINyCOB CTAIMOHAPHBIX OPOHUT B aTOME BOIOPO/Ia, CKOPOCTH
JBYDKEHUS M SHepruu s>1ektpoHa. Henocratku mogenu. Monens 3ommepdenba.

Hcxonnble npeacTaBiieHUs KBAHTOBOW MEXaHUKH. J|BOMCTBEHHAs MPUPOA CBETA.
KopnyckysisspHO-BOIHOBOM Ayalln3M 3J€KTpoHA. KBaHTOBBIN XapaKTep U3JIy4€HUs U TOTJIOICHUS
sHepruu. YpaBHenue [lnanka. YpaBuenue [e-bpoiisia, NpuHIIMIT HEONTPEAEIEHHOCTH
['eiizenOepra. BeposiTHOCTHOE omMcaHue COCTOSIHUA AJIeKTPOHOB B aToMax (yp.Llpenunrepa).
Bonnosas ¢pynkuud. [110THOCTh BEpOATHOCTH WM ANEKTPOHHAS IIIOTHOCTh. DYHKIIHS
paaualbHOIO PaCIpeneIICHHs DIIEKTPOHHOM INIOTHOCTH.

AToMHBIE OpOUTATIN. DIEKTPOHHOE 00JIaKO0, TPAaHUYHAS TIOBEPXHOCTD, Y3JIOBbIE TOBEPXHOCTH.
XapakTepuCTHUKa YJHEPreTUYECKOTO COCTOSHUS DJIEKTPOHA CUCTEMOW KBAaHTOBBIX uncel. I 1aBHOe,
opOHUTaIbHOE, MArHUTHOE U CIMHOBOE KBAHTOBBIE YUCIIA, KAK XapaKTEPUCTHUKU COCTOSTHUS
AJIEKTPOHOB B arome. Popma u opueHrtanus AO.

DHepreTuyeckasi CTpyKTypa aTOMOB. YPOBHH U MOJIypPOBHU dHEPTUU. BbIpok1€eHHbIE COCTOSHUS.
Yucno AO Ha ypoBHsX U nogypoBHsX. [Ipunnun [laynu. EMkocTs ypoBHeEl, nonypoBHeilt 1 AO
I10 DJIEKTPOHAM.

IIpaBuno I'yuna. Ilopsanok 3aceneHus 3IEKTPOHAMHU ITOYPOBHEN YHEPTHH.

MHoroanekTpoHHble aToMbl. [lopsaok 3acenenust ypoBHe, moaypoBHel 1 AO 31eKTpoHaMHU.
[TpaBuna Kneukosckoro. I[Tpuniun Munumyma sHeprur. OCHOBHBIE M BO30YK/IEHHBIE COCTOSTHUS
aTOMOB.

[TpockoK 37eKTpOHA C IOTHBIM U TIOJIOBHHHBIM 3arloHeHuEM 0-110TypOBHSL.

2. Ilepunoanueckuii 3aKoH U nepuoanueckas cuctema J[.M. MenzaeneeBa B cBete
KBaHTOBOI Teopuu ctpoeHust aroma. CoBpeMeHHasi GopMyIHpOBKa MEPUOIUYECKOTO 3aKOHA.
CrpykTypa nepuoandeckoit cucremsl snementoB [I.M1. Menneneesa. S-, p-, d- u f- 010ku
aneMeHToB. [leproauyeckue cBOWCTBA JIEMEHTOB (painyc aTOMOB, SHEPTUsl HOHU3AIHH,
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEILHOCTh), UX U3MEHEHUE B IPYIINax U Mepruoiax.

3. Xummuyeckast cBsi3b. [Ipupoa XUMHUECKON CBSI3H, YCIIOBHE U CIIOCOOBI ee
BO3HUKHOBeHUs. JlmnHa, yrois u 3Heprus cBsi3u. OCHOBHBIE TUIIBI XUMUYECKON cBA3U. KoBasieHTas
cBs3b. OOMEHHBIN U JOHOPHO-AKIIENITOPHBII MEXaHU3MbI €€ BOSHUKHOBEHUSI.
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XapaKTepUCTUKU KOBAJICHTHOM CBsA3U. | mOpuan3aus aToMHbIX opouTaneil. Tumsl rubpuanzanuu
opburaneii (Sp-, Sp2-, sp3-, sp3d-, sp3d2- u 1.1.). [IpuMepbl COeTUHEHHI C Pa3THYHBIMA THITAMHU
ruOpuau3anu. G, m,0- cBsa3u. OnuHapHBIC U KpaTHBIE cBs3H. [lepekppiBaHNE U TPOYHOCTH
(uHa) cBa3u. HackimaemocTs cBs3u. MakcuMasnbHas KOBaJIEHTHOCTb JIEMEHTA.
HamnpaBieHHOCTb XMMHUYECKOM CBSI3M U T€OMETPHUS MOJIEKYJI. TeopHs OTTaJIKUBaHUS
JIOKQJIN30BAHHBIX NIEKTPOHHBIX Nap ['miutecnu. HermoneneHHple 3JIEKTPOHHBIE MTAPBI U UX
BIIMSTHUE HA TEOMETPUIO MOJIEKYJI.

[TossspHOCTE CBSA3M U NOJIIPHOCTH MOJIEKYIL. J(uonbHbIe MOMEHTHI. [Tonsapu3yemMocTs.
Jloxanu3oBaHHbIE U AEIIOKAIM30BaHHBIE CBSI3U. Teopus pe3oHaHca.

OCHOBHBIE TIOJIOKEHUS TEOPUU MOJIEKYJIIpHbIX opoutanei (MO). CassbiBaromue u
paspoixsstomue MO, ux sueprus u popma. KpaTHOCTB CBsI3H.

Mertoxa monekymsipabix opoutaneit (MO JIKAO) B npuiio’keHUH K IBYXaTOMHBIM MOJIEKYJIaM U
MoHaM Bojopoa u renus. CsspiBatoniue U paspoixisitonte MO. Tlopsinok cBs3u, sHeprus u
JUTMHA CBSI3H.

Metoxa monexynspubix opoutaneit (MO JIKAO) B mpuiIokKeHUU K ABYXaTOMHBIM MOJIEKYJIaM
3JIEMEHTOB BTOPOI'0 MEPUOJA. G,T - CBsA3bIBaroIIMe U paspoeixiraromue MO. [Topsaok cBs3uy,
SHEPIUsl U IJIMHA CBS3U.

DHepreTUYecKre JUarpaMMbl ABYXaTOMHBIX TOMO- U T€TEPOSICPHBIX MOJIEKYJ, 00pa30BaHHBIX
37eMeHTaMu 1-ro u 2-ro nepuosoB. MarHuTHbIE CBOMCTBA MOJIEKYJ.

HonHas cBs3b, KAK KpalHUI CIy4all KOBAJICHTHOM CBS3M, KpUCcTaJIaX. Ee HeHallpaBIeHHOCTb U
HEHACHIIIAEMOCTb.
Bonoponnas cBs3b.

4. Koopaunaronnele coenrHeHus. OCHOBHbBIE MOHATHUS: KOMIUIEKCOOOpa30BaTeNb,
JIUTaH], KOOPIMHAIMOHHOE Yucio. Kiaccupukanus KOMIUICKCHBIX COSAMHCHHI 110 BUTY
KOOPJMHHUPYEMbIX JTUTAHJIOB: aMHHO-, aKBa-, THIPOKCO-, allUIOKOMILIEKCHI, KApOOHUIIBI U T.JI;
KaTUOHHBIE, aHUOHHbBIEC U HEUTPAJIbHBIE KOMILJIEKChl. MOHO- U MOJIMICHTATHBIC JINTAHIbI.
XenaTHble KOMIUIEKCHBIE COEIMHEHUS], pUpoJia ux JurasgoB. HoMenkmarypa
KOOPAMHALIMOHHBIX COEAMHEHUI. MI30MEpHUs KOMIUIEKCHBIX COEUHEHHIA.

CrniocoObI Moy4eHus KOMIUIEKCHBIX COSMHEHHI Pa3IMYHbIX KjIaccoB. PaBHOBecHe B pacTBOpax
KOMIUIEKCHBIX cOeIMHEHN. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA. XUMHYECKHUE PEAKIIUH
C yJacTheM KOMIUIEKCHBIX HOHOB. CIIOCOOBI pa3pyllIeHHs KOMIUIEKCHBIX COEAMHEHUH.

[Ipupoaa XMMIUYECKOM CBSI3M B KOMIUIEKCHBIX coequHeHussx. OcHOBBI Teopun BepHepa.
Onucanue cTpoeHUs] KOMIUJIEKCHBIX COeIMHEHUH ¢ mo3unnii merona BC u reopun
KPUCTAJUIMYECKOTO MOJIS.

CHekTpoXUMUYECKUH psJl IUTaHA0B. BHYTpH- U BHEITHEOPOUTANEHBIE KOMIUIIEKCHBIE
CcOoeTMHEHUS. BBICOKO- U HU3KOCITMHOBBIE KOMIUJICKCHBIE COCTMHEHUSI. DHEPTUS PACIICTUICHHS B
3aBUCHUMOCTH OT CTPYKTYpPbl KOMIIJIEKCHOTO COeAMHEHUsI. MarHUTHbIE CBOMCTBA, OKpacKa
KOMILJIEKCOB.
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YTBEPXJIAIO:
Hupexrop nnctutyra @XTuM

« 7 202 1.

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« »
MHJIEKC 110 y4eOHOMY IJIaHy, HAUMEHOBaHHE

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

Kype

Cemectp

a) B paGouyro nporpaMmy He BHOCATCA U3MeHeHHs. [I[porpamma akTyalin3upoBaHa Jsis
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HayvaJa MOJTOTOBKH):

1) ;

)
Pa3zpaboTtuuk (n):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « » 202 1_1".

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapbl
poTOKOJI Ne OT «__ » 2021 .

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolIHii BhITycKatoen kadeapoi (naumerosanue) « » 2021 .

Meroanueckuii otnen YMYV: « » 2021 r.
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