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1. Ieab ocBOeHUST TUCIHUTILTHHBI

Lenp ocBoeHUS! AUCHMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHHUM (MOHSATHH,
3aKOHOB, ()aKTOB, XMMHYECKOTO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HAHHUK 00
OKpYXKarollleM MHpe M €ro 3aKOHax, a Takxke c(hopMHpOBaTH COBPEMEHHOE MpPEICTaBICHHUE O
BELIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aUMHBIX IPEBPAILICHUSX.

2. Mecto aucunmimnsl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
«Bricmas mareMaTHka.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromee: «OpraHuueckass XUMHUsS», «AHAIUTAYECKAsT XuMus», «Pusznueckas
KoJuToniHas Xumusy, «buoxumusy, «llumesas xumusa», «MukpoOuonorus», «TeXHOXUMHUECKUN

KOHTPOJIb U YUCT IIPOHU3BOJACTBA.

3. ILianupyembie pe3yJbTaThl 00yUeHHUsI
dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIETEeHI[UH KOMIIeTeH Ui o0yueHHs
(Ko ¥ HAMMEHOBAHUE) (K01 ¥ HANMEHOBAHUE)
OIIK-2. Cmnocoben | OIIK-2.5. CnocobOeH | 3HaTh: TpaBWiIa  IOBEICHUS U
MIPUMCHSIT OCHOBHEBIE | IPOBOJAUTL JTA0OPATOPHBINA | TEXHUKY 0e30macHOCTH B
3aKOHBI u METO/[IbI | SKCIIEPUMEHT U | XUMHYECKOH naboparopuu;
HCCIeA0BaHUN oOpalaTeiBaTh pPE3yJbTaThl | CIIEHUAIBHYIO XUMHUYECKYIO

CCTCCTBCHHBIX HAYK IJIA

HU3MEpEHUI

TEPMHUHOJIOTHIO; METOAbI IIPOBCACHU

peueHus 3a1a4 JKCIIEPUMEHTAIBHBIX HCCIEI0BAHNM,

npogeccuoHaTbHON HOJTrOTOBKU paboyero Mecta

NEeSATEIbHOCTH YMeTb: NOJB30BaThCS XMUMHYECKOU
TEPMUHOJIOTUEN; aHAJIM3UPOBATh
IIOJIy4E€HHBIE pe3yibTaThl;
CaMOCTOSATEIIEHO paboTtath c
METOAMYECKUMH  PEKOMEHIalUsIMH,
CIIPaBOYHBIMU MaTepHualaMy;

OPUMCHATE TCOPCTHYCCKUC 3HAHUA
JUIs TPOBEIEHUS DSKCIEpUMEHTa W
00pabOTKH €ro pe3ynbTaToB

Bnaners: cnenualibHOM XWMHYECKOH
TEPMHUHOJIOTUEN; METOJIAMHU aHaju3a
XAMHYECKHUX IIPOLIECCOB; METOJAMU

OpraHu3aluu CaMOCTOSTEIIbHOM
paboThI, aHanusa MOJTy4YEHHOU
nHpopManuu; METOJaMHU

OIIPCACIICHUA CBOMCTB BEIIECTB H
MCXaHU3Ma UX y4aCTud B IpoHeccax
XUMHYCCKOI'O XapaKTCpa

OIIK-2.6. YMeeT BBISBIATH
€CTECTBEHHO-HAYUHYIO
CYyUIHOCTh  TpobiieM B
npodeccrnoHaNbHOM

3HaTh: OCHOBHEIC IMOHATHS 1 3aKOHBI
061116171 XHUMHH, OCHOBHBIC 3aKOHBI
B3aMMOCBA3U MCXKIY CTPOCHHUEM U
XUMHYECKHUMHU CBOMCTBAMU BCIIIECTB,




dopmupyemMbie U Nuaukaropsl
KOHTPOJIHpYeMble JAOCTHKEHHST Iliianupyembie pe3yJabTaThl
KOMIIeTeHIHH KOMIeTeH Ui o0yueHHs
(Ko ¥ HAMMEHOBAHUE) (KO U HANMEHOBAHUE)
001acTH, PYKOBOJCTBYSCH | OCHOBHBIE 3aKOHOMEPHOCTH,
3aKOHAMH W METOJaMH | COIPOBOKIAIOIINE B3aMOICHCTBUS
€CTECTBEHHBIX BEIIECTB

HAayK 1 MaTEMAaTUKU

VYMeTh: NPUMEHSATh TEOPETHUECKHE
acTeKThl O0IIeH M HEeOpraHUYecKOn
XMMUH JJIS1 aHAJIN3a CBOWCTB BEIIECTB

nu MCXaHU3MOB XUMHNYCCKUX
IPOLECCOB B MPO(ECCHOHATBHOM
JeATSIILHOCTH

Bragers: Metogamu aHanu3a paboThI
00BEKTOB npodeccuoHaTbHON
NEATEIBHOCTH U ONpEIeIICHUs

CBOMCTB BCIICCTB M MCXaHU3Ma HX
ydqaCTtusa B IpoHeccax XHUMHYCCKOI'o

XapaxkTepa
OIIK-2.7. VMmeer | 3HaATh: BUbI JaQHHBIX, BUEI
COIIOCTaBIISITh U | HAOMIOJIEHUH U W3MEPEHHUH, BHUIBI
oOpabaTeiBaTh pPE3yabTATHI | IKAT HM3MEPEHUN; BHIBI OLIMOOK
HCCIICA0BATCILCKON MU3MEPEeHUM Hu CII0COOBI 150:¢
NESTeNIbHOCTH, HUCIIONIb3YS | YCTpAaHEHUs; MeToAbl  00paboTKw,
CTaHJapTHOE NPEACTABICHUS] W HMHTEpPIpETalun

obopynoBaHue, MpudOpsl U
MaTepHabl

pe3yJIbTaToB IKCTIIEPUMEHTA u
pacyeTHO-TEOPETUYECKUX paboT ¢

UCTIONIb30BAaHUEM CTaH/IapTHOTO
o0opyioBaHus, npubOpoB u
MaTepHaJIoB

VYMeTh: HaxXoauThb OMITUPUYICCKHE
(bopMmybl, OIHCHIBAIOIIE
OKCIICPUMCHTAJIbHBIC JaHHBIC,
POBOJUTH 6a30BbIi

KOPPEJLIMOHHBIA M PErPECCUOHHBIN
aHaJIN3 DKCIIEPUMEHTAIbHBIX JaHHBIX;

ONpeAeNATh OLIMOKU HM3MEPEHUN;
COCTABJISATh  JIOTMUECKHE  BBIBOJBI,
oOpa0aTeIBaTh, UHTEPIPETUPOBATH U
aHaJIM3UPOBATh Hay4HO-
TEXHUYECKYIO uH(pOopMalIo,
NOJYYEHHYI0  TIpU  MPOBEACHUU
IKCIIEPUMEHTOB u pacdeTHo-
TEOPETHUECKUX pabot c
UCTIOJIb30BaHUEM CTaH/IapTHOTO
o0opyoBaHus, npubopoB u
MaTepraJIoB

Bnaners: Meronamu  cocTaBIE€HHUS
SMIIUPUYECKUX bopmy;
MaTeMaTHYeCKUM anmnapaTom

00paboOTKH pe3yabTaTOB HM3MEpPEHUN
CIIyYaiiHbIX BEIWYMH, OCHOBHBIMU




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHSA
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

Iliianupyembie pe3yJabTaThl
o0yueHust

METOJaMH KOppCIIAIUOHHOTO u
PETPEeCCHOHHOTO aHaJM3a; HAaBBIKAMH
00paboOTKM,  MHTEpPIpETAlMd |
aHaJIM3a pe3yIbTaTOB HKCHEPHUMEHTA
U pPacyeTHO-TEOPETUUYECKUX paboT ¢
UCTIOJIb30BAHUEM CTaH/IapTHOTO
o0opyaoBaHus, npubopoB "
MaTepuaioB




4. CTpyKTypa U coaep:kaHue TUCHUIINHBI

DopMbI
. TeKylIero
Mopnyas (pa3aen) yu eﬁﬂ(ﬁ/ingaﬁoTbl Ham‘(;t‘::;i‘;gepa?(:f::;ﬂTﬂn Cemecrp OG:eM’ banabl | UnTepakTHB, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLIEHOYHOT 0
Monyns 1. Jlextust (JIek1)  |OcHOBHbBIC MOHSTHS U 3aKOHBI XUMHHU 1 2 - -
CtpoeHue u [Tpaktueckoe  |Pacyersl mo opMynaMm U ypaBHEHUSIM 1 2 - - KouTponpHas
cBolicTBa BewecTsa |3austue (I1Ipl) abora Nel
Jlexuus (JIek2)  |OcHOBHBIE KJIACChl HEOPTAHUUECKUX 1 2 - -
BEIIECTB
[TpakTdeckoe  |ATOMHO-MOJEKYISIPHOE yUYECHUE 1 2 - - KouTponbpHas
3ansitue (I1p2) aborta No2
JlabopaTtoproe  |OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 1 2 - - OTtyeT 1mo
3ansaTue (JIabl) |BemecTs lmabopaTopHOU
pabote Nel
Jlexuus (JIek3) | XuMuyeckuil 5KBUBAJIEHT 1 2 - -
[TpakTueckoe | XUMUYECKHUI SKBUBAJICHT 1 2 - - KonTponbHas
zansitue (I1p3) pabota No3
JlabopaToproe  |OmpeneneHre MOJSIPHONW MacChl 1 2 - - OTtyeT mo
3anstue (JIaG2) [SKBUBaJNeHTa MeTallla mabopaTtopHoit
pabote Ne2
Jlexuus (Jlek4) |Crpoenue atomoB. [lepuoanueckas 1 2 - -
cucrema snmeMeHToB .M. MeHaeneeBa
[Tpaktueckoe  |CTpoeHue aTOMOB 1 2 - - KonTponpHas
sanstue (ITp4) pabota Ned
Jlexuus (JIek5) | Xumunyeckasi cBsi3b: KOBaJIEHTHas, 1 2 - -
WMOHHAsI, METaJUTYecKasi, BOJOPO IHAS
[TpakTueckoe | XuMUYECKasl CBSI3b. 1 2 - - KonTponpHas
sanstue (I1p5) [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIT padota No5




DopMbI

. TeKyIIero
Mopnyas (pa3aen) yu eﬁﬂ(ﬁ/ingaﬁoTbl Ham‘(;t‘::;i‘;gepa?(:f::;ﬂTﬂn Cemecrp OG:eM’ banabl | UnTepakTHB, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLICHOYHOI0
Monyib 2. Jlexuus (JIek6) |TepmoanHamMMKa XUMHUYECKUX 1 2 - -
TepmoauHaMuka u nporeccoB. OYHKINUU COCTOSHUS:
KHHETHKA BHYTPEHHSS SHEPT U, SHTAIBIINS
XUMHYECKHUX Jlexuus (JIek7) |®yHKIUU COCTOSHUS: SHTPOIUS, 1 2 - -
[IPOLIECCOB sHeprus ['n66ca. Hanpasnenue
MPOTEKAHHSI XMMUYECCKHUX PEaKIHii
JIaGoparopHoe  |OmnpeneneHue SHTAIBIUN PEAKIIUU 1 2 - - OTuer 1o
3anstue (J1a63) lmabopaTopHOi
padote Ne3
IIpakTrueckoe TepmoanHaMHuKa XUMUYECKUX 1 2 - - KontposbHas
sanstue (I1p6) peakui paboTa Ne6
Jlexuus (JIek8) |Xumuueckasi kuHetuka. BnusiHue Ha 1 2 - -
CKOpPOCTh XUMUYECKUX PEaKIIUN
KOHIICHTPAIIUH, TABJICHUS
Jlexuus (JIek9) |BnusiHue Ha CKOPOCTh XMMHUYECKUX 1 2 - -
peakiuii Temreparypsl,
KaTJI3aTOPOB. XUMUYECKOE
JlaGopatopHoe  |CKOpOCTbh XUMHUYECKUX PEAKIIHH. 1 4 - - OTuer 1o
3anstue (JIab4) |Xummueckoe paBHoBecue (orm. 1, 2) lmabopaTopHOU
padote Ne4
IIpaktnueckoe  |KnHeTHKa XMMHYECKUX pEaKIIMi 1 2 - - KontposnbHas
zanstue (I1p7) pabota Ne7
Monyns 3. Jlexmms (JIek10) |PactBopsl. CiocoOBI BRIpaKeHUS 1 2 - -
PacTBOpBI 1 KOHIICHTPALMU PaCTBOPOB.
DIIEKTPOXUMHUYECKHE KonnuraTuBHbBIE CBOMCTBA paCTBOPOB
[IPOLICCCHI IIpakTrueckoe CriocoObl BbIpaKeHUsI KOHIIEHTPAIIH 1 2 - - KoHTponbHas
3austue (I[1p8) pacTBOpPOB pabora Ne§




DopMbI

Bun HauMeHoBaHHe TeM 3aHATHH Oo0beMm, TeKymero
MonayJb (pa3ae) yueBHoli paGoTbI (yaeBHoii paGoTbI) Cemectp . banabl | UnTepakTHB, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLIEHOYHOT 0
[TpakTueckoe  |CBolicTBa pacTBOPOB HERJIEKTPOJIUTOB 1 2 - - KontposbHas
3anstue (I[1p9) pabota No9
Jlexuus (JIek11) |CpoiicTBa pacTBOPOB JIEKTPOIUTOB: 1 2 - -
JUCCOLMAIUS. HOHHOE MTPOU3BEICHUE
BOJIbI, TPOM3BEACHNE PACTBOPHUMOCTH,
THIPOJIU3 COJICH, HalpaBJICHHE
OOMEHHBIX PEaKIIHii
Jlabopatopuoe | PacTtBOpBI 351€KTPOIUTOB 1 2 - - OTtyeT mo
3ansaTue (J1abs) lmabopaTopHOU
padote No5
[IpakTnueckoe  |CBolicTBa pacTBOPOB ANEKTPOIIUTOB 1 2 - - Kontponbnas
sansitue (I1pl0) pabota NelO
Jlexrust (JIek12) |OKUCIUTEIEHO-BOCCTAHOBUTEIILHBIC 1 2 - -
peakuuu
[Mpaktndyeckoe  |OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE 1 2 - - KontponsHas
saustue ([pll)  |peakituu pabota Nel 1
JlabopaTtopHoe  |OKHCIUTETHEHO-BOCCTAHOBHUTEIIbHBIC 1 2 - - OTtyeT 1o
3ansaTue (JIab6) |peakuuu imabopaTopHOi
pabdote Neb
Jlexuus (JIek13) |DmeKTpOXUMHUUIECKHE CHCTEMBI. 1 2 - -
["anpBaHUYECKUE DIIEMEHTHI
Jlexrust (JIek14) |DnekTposiu3 paciiiaBoB U BOTHBIX 1 2 - -
pactBopoB. 3akoHbl Papazes
Jlexuus (JIek15) |Koppo3us metamioB. Xumuueckas u 1 2 - -

ANEKTPOXUMUYECKAsT KOPPO3USI.
Crioco0blI 3alUThl METAJJIOB OT




DopMbI

. TEeKYIIero
Mopnyas (pa3aen) yu eﬁﬂ(ﬁ/ingaﬁoTbl Ham‘(;t‘::;i‘;gepzz‘(:f::;ﬂTﬂn Cemecrp OG:eM’ banabl | UnTepakTHB, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLIEHOYHOT 0
JlaGopaTopHoe Koppo3zus metamios 1 2 - - OTtyeT 1no
3ansaTue (J1a67) imabopaTopHOU
padote No7
IIpakTrueckoe DNEKTPOXUMUS 1 2 - - Kontponbnas
sansitue (I[1pl2) pabota Nol2
Jlexmus (JIek16) | XumuuecKre CBOMCTBA METAJIIOB 1 2 - -
[Mpaktuyeckoe | XMMHUYECKHE CBOWCTBA METAJIJIOB 1 2 - - KonTtpomnbHast
3anstue ([1pl3) pabota Nel3
[IpakTHueckoe HroroBast KOHTpoIbHAs paboTa 1o 1 2 60 - KontponbHas
sanstue ([Ipl4)  |kypey pabora Nel4
[IpakTHueckoe HroroBoe 3aHsTHE 1 2 30 -
sansitue (I[1pl5)
CamocrosrenbHas | FI3ydeHne TeopeTHueckoro MaTepuana 1 64 - -
pabota (Cpl) 0 KypCy JCKIIHi, TIOJrOTOBKA K
UTOTOBOMY TECTHPOBAHHIO (9K3aMEHY)
[Tocemaemocts | Ilocemaemocts 1 - 10 - IIpucyrcTBue Ha
(He) BaHATHAX
KonTpons [TonroroBka K 3K3aMeHY 1 35,65 - - Bonpocer k
bk3aMeHy NeNe] -
50
ITpomexyrounas |IIpomexyrouHas aTTecTanus 1 0,35 - - Bompoce! k
arrectanus (ITA) |(3x3amen) bk3ameHy NeNo 1-
50
Tect utoroBeiii | IToroBoe TecTupoBanue 1 2 100 - TecToBLIE 3agaHUs
(THW) NeNe 1-500
Hroro:| 180 200




Cxema pacuera nTorosoro 6asaiaa «(Cymma + T¢p)/2» - cyMMa 6aiiioB o BceM Y4eOHBIM MEPOIPUSITUSIM, IPEAYCMOTPEHHBIM B Kypce + cpeiHee
apu(pMETHYECKOE TI0 BCEM MTPOMEXKYTOYHBIM TECTaM, TPOBOAUMBIM yepe3 OT.



5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu peanuzanuy AMCHUIUIMHBI HCHOJB3YETCSI TEXHOJIOTUS TPAJAULMOHHOTO OOY4YEHHS —
opranu3zaiys y4eOHOro rmporecca B By3e, OCHOBaHHas Ha JICKIIMOHHO-CEMUHAPCKO-3aueTHOH (hopmax
oOyuenusa. K ¢opmam o0yyeHUsT OTHOCATCA JIEKIMH, IPAKTHYECKUE U JTaOOpaTOpHbIC 3aHATHS, a
TaKXKe caMoCTosITelbHas pabora. Ha JeKuusx HMCMONB3YIOTCS HAIJIJHBIC M CIOBECHBIE METOJIbI
o0ydeHus1, Ha TPAKTUUECKUX U JTA0OPATOPHBIX 3aHATUAX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUYECKUE
meTobl. OlleHMBaHKE 3HAHHUN CTYAEHTOB MPOU3BOAUTCS 1O OaITbHO-PEUTHHIOBON CHCTEME.

6. MeToanyeckue yKa3aHusl 10 OCBOCHHIO TUCHMUILINHBI
Moayas 1. CTpoeHne U CBOHCTBA BellleCTBA

TeMbl JeKIMOHHBIX 3aHATHIA:

OCHOBHBIE ITOHSTHS ¥ 3aKOHBI XMMHH.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIICCTB.

XUMHYECKUM DKBUBAJICHT.

Crpoenue atomoB. [lepuoanueckas cuctema snementon .. Menpeneena.
XuMuYecKas CBsi3b: KOBAJICHTHAs, MOHHAs, METaJUTMYECKasi, BOAOPOHAS.

TeMbl NPAKTHYECKHUX 3AHATHH:

Pacuets! o hopmynam u ypaBHEHUSIM.
AToMHO-MOIEKyIsIpHOE yueHue CTtpoeHue atoma.
XHUMUYECKUN SKBUBAJICHT.

CrpoeHune aTOMOB.

Xumuueckas cBA3b. IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYII.

Tembl J1a00PATOPHBIX 3AHATHI
OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX BELIECTB.
Omnpenenenne MOISIPHON MacChl SKBUBAJICHTA MeTalIa.

N3y4nB NaHHBIA MOAYJIb, CTYJIEHT H0JIKEH:

UMETb MPE/CTaBIeHNE 00 OCHOBHBIX MMOHATHUAX U 3aKOHAX XMMUU; KJIaCCU(UKAIIUN BEILECTB;
CTPOCHHMH aTOMA; TUIIaX XUMUYECKOU CBSI3H.

3HATh:

- OCHOBHBI€ [TOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XUMHYECKHUI SKBUBAJICHT, MOJISIPHASI MAcCa XUMUYECKOTO IKBHBAJICHTA);

- OCHOBHBIE 3aKOHbl XMMHHU (COXpPAHEHMsI MaccChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOILEHMH, ABoraJipo, ypaBHeHne MenneneeBa-Knanelipona, 00beIMHEHHBIH Ia30BbIi 3aKO0H);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUs aTOMa; KBAaHTOBBIC
quciIa, IpaBUila U MPUHIUIIEI COCTABIEHUS 3JIEKTPOHHON KOH(UTYpAllMi XUMUYECKOT0 3JIEMEHTa;

- TUIIBI XUMUYECKON CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METANINYECKYIO, BOJOPOJIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.

yMeTh:

- IIPOBOJIUTh XUMUYECKUN SKCIIEPUMEHT U aHAJIN3 MOJIYyYEHHBIX PE3yJIbTaTOB;

- IIPOBOJIUTH KOJMYECTBEHHBIE PACYETHI 110 YPABHEHUSAM XUMUYECKUX PEAKLUN;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPALIMIO XUMUYECKHX JIEMEHTOB;

- OIPENENATh TUIl XUMHUYECKON CBSI3U B BELIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOCHHUE;

COCTaBJISITh CTPYKTYPHYIO (POPMYITY BEILIECTBA.

MeTozmqecm/le PEKOMEHIAUHA MO U3YIHCHUIO MOYJISA



[Ipu ocBOCHMM MOTYJISI HEOOXOIUMO:

- U3YYUTh Y4YeOHBI MaTepwan IO COOTBETCTBYIOIIEMY MOIYIIO TUCIUIUINHEI,
HCITONIB3YS JICKITMOHHBIM MaTepuaj v JINTepaTypy MO JTaHHOH TeMaTHKE,

- AKIICHTUPOBAaTh BHHMAHHWE HA: OCHOBHBIX TIOHATHUSX W 3aKOHaX XUMUHU;
KJaccu(puKauu BEMIECTB; OOIMMX XMMHYECKHX CBOMCTBAX BEIIECTB OJHOTO Kjacca; CTPOCHUH
aTOMa; KBAaHTOBBIX YHUCIJIAX; COCTABJICHHUH JJICKTPOHHOW KOH(MHUTyparuu XUMHUYECKUX SJICMCHTOB;
THTIAX XUMHUYECKOH CBSI3H; MPOCTPAHCTBEHHOM CTPOSHUN MOJICKYI.

- OTBETHUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. UYrto Takoe oTHOCUTEIbHAs aTOMHast Macca? PaccunTaiite OTHOCUTEIBbHYIO aTOMHYIO
Maccy cepsl, ecia M(S)=5,3-102r, am(C)=2,0-1023r.

2. PaccuuraiiTe aOCONMIOTHYIO MacCy MOJEKYJIbl CEPHOW KHCJIOTBI, €CIIH €€
OTHOCHUTEJIbHAS MOJIEKYJIsIpHasi Macca paBHa 98.

3. OtHocUTeNbHAsA TUIOTHOCTh ra3a Mo BOJOPOy, couepxaiero 27,27% yrieponaa u
72,73% xucinopoaa, paBHa 22. OnpenenuTe OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO Maccy raza U ero
XUMUYECKYIO (hopMmyiry.

4, OTHOcUTeIBHBIC TUIOTHOCTH Ta30B IO BO3AyXY paBHbL: a) 0,9; 6) 3,17. Onpenenurte
Mmaccy | 1 kaxjaoro rasa.

5. Onpenenure, kakod 310 MeTtawi, ecau 1,6 T kampuus U 2,615 © IBYXBaJICHTHOTO
MeTaJljia BBITECHSIOT U3 KUCIOTHI OJMHAKOBBIA 00HEM BOJOPO/Ia IPU OJHUX U TEX K€ YCIOBHSIX.

6. Xnopua Metaina coaepxutr 69% xiopa. OTHOCUTENbHAs aTOMHas Macca MeTajula
paBHa 47,9. Onpenenure cTerneHb OKUCICHHUS METalIa B 3TOM COSAMHEHHH.

7. Ipu Temneparype 100°C u naBnenuu 50 atm. ras sanumaet oobem 10 M3, [IpusemuTe
00BEM 3TOTO Tasa K H.Y.

8. HanwmmTe monHbIe 3JeKTPOHHBIE KOH(DUTYPAIIUH aTOMOB 3JIEMEHTOB C IIOPSIKOBBIMU
HOMepamu 15 u 23. YkaxuTe BaJleHTHBIC JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanummre 371eKTpoHHbIE KOHDHUTYpAIIMH aTOMOB Cephl B XpoMa 1 HoHoB S2 u Cr*,
CpaBHUTE pagnyChl aTOMOB U HOHOB.

10. YV xakux W3 HWKE NMPHUBEICHHBIX MOJIEKYJ XUMHUYECKHE CBSI3U HUMEIOT MOJSPHBINA
xapakrep: Oz, CO, HF, N2, NHa.

11. Ornpenenurte BaIGHTHOCTh ATFOMUHUSI B OCHOBHOM U BO30Y)KICHHOM COCTOSIHUSIX.

12. Yemy paBHa Macca | MOJb SKBHUBAJEHTOB OJIOBA B PEAKIMAX €r0 BOCCTAHOBIICHUS: a)
Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13. PaccumTaiiTe MOJSIpHYIO MacCy OSKBHBAJCHTa JKe€jle€3a B COEJUHEHUSX €ro c
KHCIIOPOJIOM, coaepxkamux a) 70 u 0) 77,8% sxenesa.

14.  Onpenenute 5SKBHUBAJEHT W MOJSPHYIO MacCy OSKBUBAJIEHTa MOHOB JKelle3a B
TIpUBeIeHHEIX peakiusx: a) Fe** +1e = Fe?*; 6) Fe®" + 30H" = Fe(OH)3

15.  PaccumraiiTe MOJISIpHYIO Maccy KBHBajeHTa MeTaiuia, eciu 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bosiopoaa (H.y.).
Monayab 2. TepMoaAHAMHKA M KHHETHKA XUHMHUYECKUX MPOIECCOB

TeMbl JeKIMOHHBIX 3aHATHA:

TepMoaMHaMHKa XMUMHUYECKUX NPOLECCOB. DYHKIMU COCTOSAHMUSA: BHYTPEHHSSI DHEPIUs,
SHTAIBINSL.

OYHKIMK COCTOSHUS: PHTpoMHs, YHeprusi [ m66ca. HampaBneHne npoTekaHusi XUMUIECKIX
peaKkui.

XuMrueckass KHHETUMKAa. BiusHHE Ha CKOPOCTh XMUMHUYECKUMX PpEaKUWid KOHILIEHTpaluH,
JTaBJICHUS.

BnusHue Ha CKOpOCTh XMMHUUYECKUX PEAKLMM TeMIepaTypbl, KaTaIu3aTopoB. XUMHUUECKOE
paBHOBECHE.

Tembl NIpaKTHYECKUX 3AHATHIA:



TepMoanHaMHKa XUMHUYECKUX PEAKIUMN.
KuneTnka XuMHUYECKUX PEAKIUN.

Tembl J1a00PATOPHBIX 3aAHATHIA:
Onpenenenne SHTAIBIINN PEAKIIMH.
CKopocTh XMMMUYECKUX peakluid. XMMHUUECKOE paBHOBECHE.

M3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JIKEH:

MMETh MpeJCTaBlIeHNE 00 SHEPreTUYECKIX U3MEHEHHUIX B CUCTEMAaX, B KOTOPBIX IPOUCXOAUT
B3aMMOJICHICTBME MEXIY BELIECTBAMHM; CKOPOCTHM XHUMHYECKHMX peakuuid U MeTojax ee
pEeryiaupoBaHHUS.

3HATh:

- TepMOJMHaAMHUecKue (PYHKIIMH COCTOSIHUA, crloco0 U3 pacuera (3akoH ['ecca u ero
CJICJICTBHE);

- BIIMSIHUE TEMIIEPAaTypbl Ha BO3MOYKHOCTh MPOTEKAHUS PEAKIUU B 3aBUCUMOCTH OT
YHMCJIEHHBIX 3HAUEHUH SHTAJIBIINU U SHTPOIIUHU PEAKIINH;

- BIUSTHUE HAa CKOPOCTh XMMHYECKON peakIMu KOHLEHTPALUU (3aKOH AEHCTBYIOLINX
Macc);

- BIUSTHUE HAa CKOPOCTh peakuuu temrepatypsl (mpasuio Bant-I'odda u ypaBHeHHe
AppeHnnyca);

- BIIMSIHUE HA CKOPOCTh PEAKIUU KaTaau3aToOpOB;

- XUMHYECKOE PaBHOBECHE U ClIOCOOBI ero cMmemienus (npunuui Jle arense)

yMeTh:

- IIPOBOAMTH XMMUUECKHUM SKCIIEPUMEHT U aHAJIN3 NTOJIYYEHHBIX PE3YJIbTaTOB;

- ONpeIeNsATh BO3MOKHOCTh IPOTEKAHUS PEAKLIUU;

- peryinupoBaTh CKOPOCTh XMMHUECKOH pEeaKIUU.

MeTOIlI/I‘{eCKI/Ie PCKOMEHIAIUHA IO UBYICHUIO MOAYJISA

HpI/I OCBOCHHU MOAYJIA H€06XO,Z[I/IMOZ

- HU3YUUTH y‘IG6HBII>i Marepuagl 10 COOTBETCTBYIOIICMY MOAYIIO JUCHUIIIIMHEL,
HCIIOJIb3Ys HCKI_II/IOHHHﬁ MaTepuall U JIUTCPATypy Mo ,Z[aHHOfI TCEMATHUKCE,

- AKINCHTUPOBATH BHUMAHHWEC HaA: OJHTAJIBIINH 06p330BaHI/I$I, Cropanuss M pPCaKIHU,
SHTPOIIMU BEIIECTBA W PCAKIHUU, ISHCPIUHU FI/I66CB.; KHHCTUYCCKUX YPAaBHCHUAX JIA TOMO- U
TCTCPOTCHHBIX peaKHI/IfI; OHCPIrur aKTHUBALlUU; 0COOCHHOCTSX MMPOTCKAaHUA T'CTCPOrCHHBIX
nponeccoB; XUMHYCCKOM PAaBHOBECHUHU U criocobax ero CMCIICHMUA.

- OTBCTUTH HAa KOHTPOJIbHBIC BOITPOCHI:

1. IIpu coenuuenun 3,2 T xeneza ¢ KuciopoaoMm Bbienunoch 40 x/lx Ttemna.
PaccuuTaiite sHTanbNUI0 00pa3oBanus okcuaa xenesa (11).

2. PaccuuTaiite TEMI0TBOPHYIO CLIOCOOHOCTh METaHAa.

3. PaccunTaiiTe KONMYECTBO TeIa, KOTOPOE BBIICTHTCS MpH cropann 50 m° cmecH,
cocrosen n3 50% kucnopona, 25% sonopona u 25% yriaekuciaoro rasa.

4. CrenaiiTe BBIBOJI O BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHUS pPEAKIHUU B
CTaHJAPTHHIX YCIOBHSAX, €CIU U3BecTHO, uTo AHL = - 293 kJIx, AS,® = 27 JIx/K.

5. Paccunraiite srTansnuio peakiun: 2NaOH ) + H2SO400) = Na2SOu4(rs) + 2H20 ).

6. Onpenenutre 3HAKW U3MEHEHHUS DSHTAIBIUM W JHTPONUU IS CIEAYIOIIEro
TepMonHamuyeckoro npornecca: 2Hor) + Oz = 2H20.

7. B kakux ciyyasx SHTalbIUs CrOpaHUs MPOCTOTO BEIIECTBA paBHA HHTAIBIUHU
00pa3oBaHMs CIOKHOTO?

8. Kak BbIpakaeTcst CKOpOCTh XMMUYECKON PEeaKIUU MO 3aKOHY JIEUCTBYIOIIMX MAacC B
TOMOTEHHBIX U TETEPOTCHHBIX PEAKITHSIX ?

9. Omnpenenute 00U 1 YaCTHBIC TOPSIKU MO KOMIIOHEHTAM CIEAYIONIeH XUMUYECKOU

peakun: 2C2He + 702 — 4CO2 + 6H20.



10.  Bo CKOJBKO pa3 M3MEHHTCS CKOPOCTh PEAKIHU IPH U3MEHCHHH TEMIepaTyphl Ha
30°C, ecm y = 3,0?

11. Kak usmeHurcs vy razodasznoit peakiuu 2A + 3B = 2C npu yBeInYeHUH JaBICHUS B
2 paza?

12.  Tlouemy vyp peakiuu Na + H20 — otimuaetcst ot vyp peakuuu Ca + H2O —?

13. Hanumwure mMaTeMaTHYECKOE BBIpaKEHUE IS CKOpocTH mpsimor peakuuu CaOrg) +
COz¢r) — CaCO3(rp).

14.  H3meHeHue Kakux (aKTOPOB BHI30BET CMEIICHUE PaBHOBECHS 00paTuMOii peakiuu N2

. 0 — o
+3H2 <> 2NH3; AH, =-92 k] B cTOpOHY NpsIMON peakiuu?

15.  BblukcianTe UCXOAHBIE KOHIIEHTPAIMU BELIECTB, €CIM PABHOBECHBIE KOHIIEHTPAL[MH
usBectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 monas/i, [Cl2]=1 moas/n, [NOCI]=0,5 monb/1.

Monayab 3. PacTBOpbBI M 3JIEKTPOXUMHYECKHE TPOLECCHI

TeMBI JIEeKIIMOHHBIX 3aHATHM:

PactBopbl. CriocoObl BbIpaXKEHUsI KOHIIEHTpAlMM pacTBOpoB. KosuiMraTUBHBIE CBOWCTBa
pacTBOpOB.

CBoiicTBa pPAcTBOPOB  3JEKTPOJMTOB: JUCCOLMALUSA. HOHHOE IPOU3BEACHHUE BOJBI,
IPOM3BEACHUE PACTBOPUMOCTH, TUAPOIIN3 COJIEH, HallpaBJIeHHEe OOMEHHBIX peaKLui.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

ONEKTPOXUMHUYECKHE CUCTEMBI. | albBaHMUECKHUE IIIEMEHTHI.

DNEeKTpOIU3 paciljIaBoOB U BOAHBIX pacTBOPOB. 3akoHbI Papaes.

Koppo3ust MetayuioB. Xumudeckas U 3JIEKTpoXuMuueckas Kopposus. CrnocoObl 3aiiuThbl
METaJIOB OT KOPPO3HH.

XHUMUYECKUE CBOKCTBA METAJLJIIOB.

Tembl NIpaKTHYECKUX 3aHATHIA:

CriocoObl BbIpayKEHUS! KOHIIEHTPALUH PaCTBOPOB.
CBoiicTBa pacTBOPOB HERJIEKTPOIUTOB.
CBoiicTBa pacTBOPOB JICKTPOJIUTOB.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
DNEeKTPOXUMHUSL.

XHUMHUYECKUE CBOKCTBA METAJLJIOB.

Hroroast koHTpoOIBHAs paboTa Mo Kypcey.

Tema 1a00paTOPHBIX 3aHATHI

PacTBOpPBI 27IEKTPOJINTOB.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
Kopposus metannos.

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TIPEJICTaBIICHUE O PAaCTBOpax; O CIOCO0ax BBIPAKEHUS KOHIICHTPAIIUM PACTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; IIIEKTPOXUMHUUYECKHUX
MpouEeccax: raJbBaHUYECKUX, JIEKTPOJIN3a, KOPPO3HUH.

3HATh:
- COCTaBHBIE YAaCTH PACTBOPOB;
- KOJIMYECTBEHHOE BHIPAKEHHE COCTABA PAaCTBOPOB;
- CBOWCTBA paCTBOPOB HEIJIEKTPOIUTOB U IIEKTPOIUTOB;
- HarpasJeHne OOMEHHBIX ITPOIIECCOB B PACTBOPAX 3JIEKTPOJIUTOB;
- METO/Abl  ypaBHMBAHUS  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3IIEKTPOHHOTO OajlaHca M MOJTypeaKiuii);



- TaJIbBAaHUYCCKHUEC ITPOLCCCHI U pa60Ty TaJIbBaHUYCCKUX 3JICMCHTOB;,
- SJICKTPOJIN3 paCIlJIaBOB U BOAHBIX PACTBOPOB 3JICKTPOJIUTOB,

- 3aKOHBI 3JICKTPOJIM3a;

- BUJbI KOPPO3HUU U MCXAHU3MBbI UX IIPOTCKAHUA;

- CIIOCOOBI 3allIUTBhI MCTAJUJIOB OT KOPPO3HH.

- MPOBONUTH XUMUYECKHUI IKCIIEPUMEHT U aHAITU3 TOJyYCHHBIX PE3YJIbTATOB;

- OIIPEICTISATh KOHLEHTPALIUIO PACTBOPOB;

- OIpEJICTISITh CBOMCTBA PACTBOPOB;

- pacCTaBJiATh KOBCI)(bI/II_II/IeHTBI B OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX,

- COCTaBJISITh TaJIbBAHUYECKUE MPOIECCHI, OMPEACIATh AJICKTPOABMKYIIYIO CHITY
TaJJbBAaHUYCCKHUX 3JICMCHTOB,

- COCTAaBJISITh TPOIIECCHI JIEKTPOJIM3a PACIUIABOB U BOJHBIX PACTBOPOB 3JICKTPOJIUTOB;

- OIIPEICTISTh KOJMYECTBA 00Pa3yONIMXCS Ha AJIEKTPO/IaX BEIIECTB IPH AJICKTPOIIH3E;

- COCTAaBJISITh TPOLIECCHI XUMUYECKON M DJICKTPOXMUMHUYECKON KOPPO3HH;

- oI0UPAaTh CIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HUHU.

MeTtoanyeckue peKOMEH AU 110 H3YYECHUIO MOAYJIS

ITpu ocBOEHMM MOJTYJ1s1 HEOOXOJUMO:

- U3Y4YUTh Y4YeOHbII Marepuaq 10 COOTBETCTBYIOIIEMY MOAYJIK JUCUUIUIMHBI,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepUai U JUTEPaTypy 110 TaHHON TEMAaTHKE;

- aKLIEHTUPOBATh BHHMMAaHHWE HA: COCTAaB pacTBOPOB; CIOCOObI  BBIPAXKEHUS
KOHLICHTpAllUd PACTBOPOB; DJJIEKTPOIUTBI U HEDIEKTPOJIMTBI, CBOMCTBA HEMIEKTPOIUTOB W
AJIEKTPOJIUTOB; METO/IbI AJIEKTPOHHOI'O OaaHca U MOJIypeaKiii; ralbBAHUYECKUE ITPOLIECCHL; paboTy
raJIbBAaHUYECKUX NIEMEHTOB; pacueT J/]C; aHoqHbIE U KaTOJHBIE PEAKLIUU TP MIEKTPOJIN3E; 3aKOHBI
@apajes; TUNBI U MEXaHU3Mbl PA3IMYHBIX BHUJIOB KOPPO3UHU; CIOCOOBI 3alUThl METAUIOB OT
KOpPpO3HH.

- OTBETUTbH HAa KOHTPOJIbHBIE BOIPOCHI:

16. KakoB Tun XMMHYECKOH CBA3M B 3jeKTpoiuTax? Kakue 37IeKTpoJMThl Ha3bIBAIOT
NOTeHIMANBHBIMU? ICTUHHBIME?

17. Hanumwure auccouuanuio a) cynbdura HaTpus U 6) rugpodocdaTa Kamus 1o nepBon
Y BTOPOU CTYIEHSIM.

18.  BrIpa3uTe KOHCTAHTY AMCCOLMALUU OPTOPOCHOPHOI KUCIOTHI 11O MEPBOM CTYNEHHU.

19.  Ompenenute crenens aucconuanuu 0,001 M pacTBopa YKCYCHOW KHCIIOTHI, €CIIH €€
Kni=1,74-10°,

20.  Yro moka3biBaeT M30TOHWYECKUH Kod(dumment? Kakas CBA3b CyIIECTBYeT MEXKITY
CTETIEHBIO AUCCOLUAIIMH AJIEKTPOINTA U U30TOHUYECKUM K03 uimeHrom?

21.  Ompenenure temrieparypbl kuneHws u 3ameps3anmst 0,01 m pactBopa cynbedara
HaTpHs, €CIIU CTETIEHb IUCCOLMAINU cocTaBisieT 54%.

22.  Yro Ha3bIBaIOT MOHHBIM NPOM3BECHUEM BOIbI? UeMy OHO paBHO?

23.  Omnpenenute pH a) 0,1 M pacteopa KOH u 6) 0,1 M pactBopa NH4OH (Kg=1,74-10
5
).

24, OnpeienuTe pacTBOPHMOCTh THAPOKCHIA AMIOMUHUSA, eciu ero [P = 5,7-10732,

25. Paccumnraiite ocmotrueckoe mpasienne 0,002 M pacTtBopa 6€H301a TpU TeMIIEpaType
17°C.

26.  HanwmmuTe THApOIN3 CISAYIOIINX COJISH U OTPEICINTE CPEeTy UX BOIHBIX PACTBOPOB:
NaNOs, ZnCl;, NazS, CH3COONHa.

27.  TlokaxuTe CTPOCHWE MHIEIUIBI TPU TMPHJINBAHUHM H30BITKA pPacTBOpa THAPOKCHIA
HATpHs K pacTBOPY XJIOpU/a LIMHKA.

28.  IlokaxxuTe CTpOSHUE MHIICIUTBI IIPU MPUIMBAHUN N30BITKA XJIOPUIA INHKA K PACTBOPH

THJIPOKCUIA HATPUSI.
29.  Kakyto cucremMy Ha3bIBalOT DIIEKTPOXUMUIECKOM ?



30.  CocraBbTe CXeMy IBYX TaJbBaHHMYECKUX DJIEMEHTOB, B OJTHOM W3 KOTOPBIX KOOAJIbT
CJIy’KWJI ObI KaToJIOM, a B IpyroM — aHoJoM. HamumuTe ypaBHEHHS peakiuil, IPOUCXOIAIUX TIPU
paboTe 3THUX IIIEMEHTOB.

31.  TanpBaHWYECKHIA DJIEMEHT COCTOUT U3 XPOMOBOTO JIEKTPoa, morpyxxenHoro B 0,01
M pactBop CrSOs, 1 cTaHIapTHOTO BOJOPOJHOTO JIEKTpoaa. Hanummre ypaBHEHUS 3JIEKTPOIHBIX
npoiieccoB. Yemy paBHa ero 3.1.c.?

32.  KakuMm ypaBHEHHEM KOJMYECTBEHHO OMMCHIBACTCS SIICKTPOIIN3?

33.  Yto paccuuTHIBAIOT ¢ TOMOIIBIO ypaBHeHUs: HepHcera?

34.  CocraBbTe CXeMy JIIEKTPOJIHM3a BOJAHOTO PAcCTBOPa XJIOPHUAa HHUKENsS HAa MHEPTHBIX
AIIEKTPO/IAX.

35.  CocraBbTe CXEMBI JJIEKTPOJIN3a BOJHOTO pacTBopa xyopuaa xxenesa (1), ecnu: a) anon
JKEJNEe3HBI; 0) aHOJ YTOJIbHBIN.

36.  PactBop comepxutr monsl Zn?*, Ni%*, Fe**, Cu®* B onuHaKoBOii KOHIEHTpanuu. B

Kakou MOCJICAOBATCIBHOCTH 3TH MCTAJIJIbI 6yI[yT BBIACIATHCA IIPU SJICKTPOJIN3C, CCIIM HAIIPAKCHUC
JOCTAaTOYHO JJIA BBIACIICHHA JIr000ro Merayuia?

37.  Beruucnmrte Maccy HUKEIs, BBIJCIMBIIETOCS Ha KATO/IE IMPH MPOITYCKAHUU TOKA CUIION
20 A depe3 pacTBOp HUTpaTa HUKEJS B TECUCHUH 22 4aCOB.

38.  Ilpum snexrponuse pactBopa conu onosa () macca karona yBenwuniace Ha 4 1. Uto
MIPOU3OILIO MPHU 3TOM Ha OJIOBIHHOM aHoze?

39.  Paccuuraiite 00BeM KHCIOPO/a, KOTOPBIH MOXKET OBITh TMOJTYYCH MPH JICKTPOIU3E
TOKOM 5 A B T€UE€HHE 2 4acOB, €CIIU BbIXO/ 110 TOKY cocTaBisieT 85%.

40.  Ilpu mpox0XJEHUH Yepe3 pacTBOP COJM TPEXBAJCHTHOTO METaJlIa TOKa Cuion 1,5 A

B TeueHuu 30 MuH Ha KaToje Beiaenuioch 0,18 r meramna. Beruncianre MOJIIpHYIO Maccy MeTaia u
pacxo/1 AIEKTPOIHEPTHH, €CITH U3BECTHO, YTO HANPSHKEHUE B CETH paBHO 6 B, a BbIxo o Toxky 72%.

41. Kakoii KOHTaKT BIsieTCS HanboJIee KOPPO3MOHHOOACHBIM J1Is Jkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42, B KOHTaKTe ¢ KaKUM U3 METaJUIOB ME/Ib SIBJISICTCS @aHOJIOM: XPOM, 30J10TO, HUKEJIb.

43. Hanumure snexTpoxuMudeckue mpoecchl (AHOIHBIN U KaTOJHBIN ), MPOTEKAIOIINE B

konrakte Al/CU B pacTBope XJIOpHIa HATPHS.



7. OueHovHbIE CPeACTBA

7.1. IlacmopT OlleHOYHBIX CPeCTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue

Cemect
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

1 OIIK-2 KonTponbusie padotsr NeNe 1-14

Otyetsl 10 JJabopaTopHbIM paboTam NeNe
1-7

Tecrossie 3aganaust NeNel-500

Bomnpocs! k sk3ameny NeNel-50

7.2. TunoBble 3aJaHUsi WJIM HHbIE MAaTepHaJibl, HeOOXOAUMBbIE sl TeKyIIero
KOHTPOJIA

7.2.1. KourpoJabHas padora

Tunosbie npuMepsbI 3aaHUH

Tema «Pacuersl mo (popmyJiaMm U ypaBHEHHSAM»
Bapuanr 1
3ananue 1

HaszoBute mo MexayHapoHOH HOMEHKIAType cieayromume BemectBa: Oz, Fe.03, Ca(OH)y,
H2SOa4.

3aganue 2

[IpousBeauTe pacyeTsl O YPAaBHEHHUIO PEaKIUu (H.Y.):

7r 12T X, T y, I

Zn() + HClp-p) — ZnClap-p) + Ha.

3amganue 3

Omnpenenurte IpoIeHTHOE coaepkanue Kanus B Manranare kanus KoMnQOa.
3ananue 4

Onpenenute 06bem 40 r metana CHy ipu Temnepatype 18°C u naBnenuu 1,2 atm.
3aganue 5

Hanummre ypaBHeHUs peakilii, XapaKTepU3yIOIIHe CIeIYIONINe MPEBPAICHUS:
Ca —2 Ca(OH): Ca —2 5 CaCl>

Ca —8CaCOs Ca —¥ »Ca0

Tema «ATOMHO-MOJIEKYJISIPHOE YUEHH €

Bapmuanr 1

3amanue 1

Okcun umHKa coaepxkut 19,66 % wmacc. kucnopona. Paccunmrtarh MOJSIpHYHO Maccy
OKBHBAJICHTA IIMHKA B OKCHJIE.

3ananue 2

Paccunrtate 06bem 20 kr ammuaka (NH3) pu H.y.

3aganue 3

Paccunrtate 00beM, koTOpHIN 3aHUMaeT 150 r ammuaka (NHz) mpu 330 mm.pt.ct. 1 470C.

3aganue 4

PaccunraTh 00beM BO31yXa, HEOOXOAMMBIH J171st cxxuranus 1 kr 96 %-noro crupta (C2HsOH).

3ananue 5

Omnpenenuts Maccy kapdamunaa NH2CONH2, kotopast motpeOyercst 4ToOBI BHECTH B MTOUYBY
70 xr a3oTa.



Tema «XuMu4ecKuii IKBUBAJICHT

Bapuanr 1

3amanue 1

Onpenennure XUMHUYECKUN YKBUBATICHT Qocdopa B ciaenyromux coequneHusx: P20s, P2Os.

3amanue 2

Ornpenenure XMMUYECKHE HKBUBAJICHTHI W MOJISIPHBIE MacChl SKBHUBAJEHTOB CIICIYIOLIUX
BertecTB: Fe203, Cu(OH)z, HaPO4, Alx(SO4)3.

3ananue 3

Omnpenenure YUCIO MOJIb M YUCII0 SKBUBAJIEHTOB B 280 T cepHOM KHUCI0Th H2SO4.

3ananue 4

Omnpenenure 00beM 2,8 SKBUBAJICHTOB yriekucioro raza CO: (H.y.).

3ananue 5

Okcun numHka copepxkut 19,66 % wmacc. kucnopona. Paccunmrtare MOJSpHYHO Maccy
HKBUBAJICHTA IIUHKA B OKCHJIC.

Tema «CTpoeHue aTomay

BapuanTt 1

st snementoB 37 u 79 Ilepuoanueckoit TabIuIbI

3amanune 1

Omnpenennure cocTaB aToMa: KOJTUYECTBO MPOTOHOB, JICKTPOHOB, HEUTPOHOB.

3amanune 2

CocTaBbTe JJICKTPOHHYIO M TpaduyecKkyro (HOpMyITy dJIEMEHTa, ONpPEISIHTEe CEMEWCTBO
2JIEMEHTA U BAJICHTHBIC JICKTPOHBI.

3amanue 3

CoctaBbTe QopMyITy BBICIIETO OKCHIA U OMPECIIUTE €ro XapaKTep.

3amanue 4

Omnpenenure HAOOp KBAHTOBBIX YUCEI VIS TIOCIICTHETO AICKTPOHA YJIEMEHTA.

3amanue 5

Omnpenenure MOJOKEHUE SJIEMEHTa B MEPUOIUYECKON TaOIHUIle U CPABHUTE €ro paauyc U
AIIEKTPOOTPHUIIATEIHLHOCTD C PAINyCaMH U 3JICKTPOOTPUIIATSIIEHOCTSIMHI COCETHUX aTOMOB.

Tema «Xumuveckas cBsi3b. [IpocTpaHcTBeHHOE CTPOCHUE MOJIEKYJD)

Bapmnanr 1

Hns BemectB LiF, PHs, BeCly, mone3ysch 3HaYCHUSAMH AIIEKTPOOTPHIATEIBHOCTEH
3JIEMCHTOB:

3amanue 1

Ornpenenure TUII CBSI3U B MOJIEKYJIAX.

3amanue 2

PaccmoTtpuTe 00pa3oBaHre XMMHUYECKOM CBSI3U B MOJIEKYJIaX MO METOy BaJlCHTHBIX CBsI3EH.

3amanue 3

J11s TpeTbeli MONIEKYJbl PACCMOTPUTE THOPUIU3ALINIO [IEHTPATHFHOTO aTOMa.

3amanue 4

Ornpenenure NPpOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYII.

3amanmne 5

CocTtaBbTe CTPYKTYpHBIE ()OPMYIIBI BEIIECTB.

Tema «TepMoaMHAMHKA XUMHYECKHX pPeaKHiD)

Bapmuanr 1

3ananue 1

[Ipu B3zaumoperictBun 10 1 azota ¢ 20 m Bomopona (H.y.) Beyaenuioch 29 kJ[x tema.
PaccuuTath sHTaNIBIMIO 00pa30BaHUs aMMHAKA.

3ananue 2



OnpeenuTh BO3MOKHOCTh BOCCTAHOBIECHHUS okchaa Tutana TiOxx) amomuameM mipu 1500°C
no peakuuu: TIO02w) + Al — Tiw) + Al2O30).

3amanue 3

OmnpenenuTh BO3MOXHOCTh BOCCTAaHOBJCHHs oOKcuia THTaHa 1102k aTlOMUHHEM IIpU
CTaHAaPTHBIX YCIOBUSIX 10 peakuuu: TiO2x) + Al —> Tiw) + Al203.

3amanue 4

Paccuntarh KOJHMYECTBO TEIIOBON SHEPTHH, BhIAEIAIOMEics mpy cropanuu 20 M° Ta30Boi
cMmecH, conepxarieit 20 00. % stana CoHs 1 80 06. % nmponana CsHs.

3ananue 5

Paccuurate TemnorBopHyo criocooHocTh 0yTrana C4Hio.

Tema « KnHeTnka XMMHU4YeCKHX pPeaKkuuin»

Bapuanr 1

3amanue 1

Hauanpnas xonnentpanus PCls B peakiun: PCls < PClz + Clz cocrasnsier 0,2 monb/n. K
MOMEHTY HAaCTYIUIEHMsI paBHOBecusi mpopearupoBaio 50% wucxogHoro BemectBa. Haiitu
PaBHOBECHBIE KOHIICHTPAIH BEIIECTB U KOHCTAHTY PAaBHOBECHS.

3ananue 2

Kak m3menurcsa ckopocts peakuuu Nz + 3H2 <> 2NHs3, eciin o0bem ra3oBoii cmecu yBe-
JTUYUTH B 2 paza?

3amanue 3

Bo CKONBKO pa3 yBENMUMTCA CKOPOCTh PEAKIHHU MPH MOBBIIEHHH Temreparypsl Ha 30°C,
eciu y=4?

3ananue 4

CwMmech ra3oB Haj yriieM B COCTOSHUM XMMHUYECKOTO PaBHOBECHs MpH JaBjieHHH 1,2 aT™M u
1100 K umeer coctaB % (06.): W, =48,96, WHzo =2,07, WH2 =48,96. Paccuurats Kp, Kc u AG

peaknuu: Cr) + H2O < CO + Ho.

3amanue 5

Oueprust aktuBanuu paBaa 10 x//Moib. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIUH ITPH
TIOBBIIEHUU TeMIepaTypsl oT 27 10 37°C?

Tema «Cnoco0bl BbIpa:KeHUsI KOHIIEHTPALUH PACTBOPOB»

Bapmuanr 1

3ananue 1

605,09 t cynbpara xene3a Fe2(SOs)3 pactBopwiu B 907,67 r Boabl u monyuminu 1044 M
pacTBopa, /Uil KOTOPOTO PacCYUTaTh: MOJSIPHOCTb, HOPMAJIbHOCTh, MOJISUIBHOCTb, HMPOLIEHTHYIO
KOHIEHTPALIUIO, MOJILHYIO 10110 Fez(S04)s.

3ananue 2

Omnpenenutp MIOTHOCTH 12,7%-r0 pacTBOpa MEIHOTO KyHOpoca, UCHOJb3YS CIpPaBOYHBIE
JTaHHBIE.

3ananue 3

Omnpenenuts 00beMbl 8%-r0 U 26%-TO pacTBOPOB a30THOM KHCIOTHI, HEOOXOAUMBIE IS
npuroroBieHust 500 M 20%-T10 pacTBOpa a30THON KHCIIOTHI.

3aganue 4

Kakoii o06vem Bonbl Hy:kHO npuwiuth K 300 r 16%-ro pactBopa cynbgaTa HaTpus IS
nostyueHus 6%-ro pacrsopa 3Toil conu?

3ananue 5

YeMy paBHa MOJIIPHOCTBH PacTBOpPa CEPHOI KHUCIOTHI, €cii Ha TUTpoBaHUe 50 MJ pacTBOpa
cepHOM KucaoThl 3aTpadeHo 30 mi 0,5 H. pacTBOpa rUAPOKCHIA HATPHS?

Tema «CBoMCTBa PACTBOPOB HEIIEKTPOJIUTOB)
Bapmuanr 1



3amanue 1. B xakux o6beMax HyXHO cMemats >tuneHrmukons C2HsO2 (p=1,1088 r/em®) n
BOJy, 4TOOBI MOMy4uTh 2 1 anTu(puU3a, TemmepaTypa 3ameps3anus kortoporo -5°C. IInoTHOCTH
aHTH(PU3a IPUHATH PaBHOH 1 T/cM°.

3amanue 2. Beruncnure ocmoTrueckoe aasienue 4% pactBopa caxapa Ci12H22011 ipu 20°C,
€CIIM TUIOTHOCTh pacTBopa pasHa 1,014 r/cm®.

3amanue 3. JlaBieHue mapa BoJbl Haj pacTBopoM HedsnekTposiuta npu 100°C paBuo 95,76
kI[Ia. CKOJIBbKO MOJIb BOJIbI MPUXOAUTCS HA OJIMH MOJIb PAaCTBOPEHHOT'O BEIIECTBA B ’TOM pacTBOpe?

3ananue 4. PactBop, comepxkammit 3,8 T fiona B 100 r xnopodopma, kunut npu 61,78°C.
Onpenennure cocTaB MOJICKYJIBI H0]1a, €CITM TeMIIepaTypa KutneHus xjaopodopma pasna 61,20°C.

3ananue 5. PaccuuraiiTe KpHUOCKOIIMYECKYIO KOHCTAHTY LIMHKA, €CJIM IPUMECHh 0JIOBA B
KonmdecTse 1,1% TOHIKAET TeMIlepaTypy ero IuiaBieHus Ha 3,66°,

Tema «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB»

Bapuanr 1

3amanue 1. Onpenenute cpeay BogHOTO pacTBopa cyiabduta kanus KoSOz. O60CcHYHTE OTBET.

3amanue 2. Paccunraiite Temneparypy KuUNeHus U Kpuctaum3auud 8% BOAHOTO pacTBOpa
XJIOpUJIa Kajiusl, CTeNeHb IUCCOIMAUU KOToporo 85%.

3ananue 3. PaccuMraiiTe NpOLIEHTHYIO KOHLUEHTPALMIO HACBIIIEHHOIO pacTBopa cyJsibduiaa
KaaMus, ecid [1P s = 7,9-107%7.

3ananue 4. Paccuuraiite pH 0,5% pactBopa HCN. I[InoTHOCTh pacTBOpa cuntarh paBHOM 1
/ML

3aganue 5. OnpeaenuTe OCMOTHYECKOE JIaBJICHUE PacTBOpa XJIOpUJA KaJlbIUs MpHU 300C,
eciu B 250 mut pacTBOpeHoO 15 1 comu, CTeNeHb AUCCOLUALMUA KOTOPOit cocTaBisieT 86%. [ImoTHOCTD
pacTBopa cuuTaTh paBHOM 1,1 T/MIIL.

Tema «OKUCIUTENHLHO-BOCCTAHOBHTEIbHBIE PeAKIIHM

Bapuanr 1

3aganve 1. VYpaBHSHTE  OKHUCIHMTEIBHO-BOCCTAHOBHUTEIBHYIO  PEAKIMIO  METOJ0M
noaypeaknuid. OnpenenuTe TUI OKUCIUTETbHO-BOCCTAHOBUTEIBHON PEaKIIHH:

HCIO4 + H.SO3 — HCI + H2SOa.

3amanrie 2. YpaBHAHTE  OKHCIHTEIbHO-BOCCTAHOBHTEIBHYIO  PEAKIMIO  METOJ0M
nonypeakinuid. OnpenenuTe TUMl OKUCIUTETbHO-BOCCTAHOBUTEIIBHON PEaKITHH:

KMnO4 + NO + H2SO4 — MnSO4 + NO2 + K2SO4 + H20.

3amanre 3. VYpaBHSAWTE  OKHCIMTEIBHO-BOCCTAHOBHUTEIBHYI)  PEAKIMIO  METOJ0M
noaypeaknuii. Onpenenure TUI OKUCIUTETbHO-BOCCTAHOBUTEIBHON PEaKIIHH:

Cr(NO3)3 + NaBiOs + HNO3 — H2Cr207 + Bi(NO3)s + NaNO3 + H20.

B3amanrie 4. YpaBHAWHTE  OKHCIMTEIBHO-BOCCTAHOBHTEIBHYIO  PEAKIMIO  METOJ0M
nonypeaknuid. OnpenenuTe TUM OKUCIUTETbHO-BOCCTAHOBUTEIIBHON PEaKITHH:

As2S3 + HNO3 — H3AsO4 + SOz + NO2 + H20.

3amanre 5. Ompepenute HaNpaBIeHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHON pEaKIHH,
OINMHCAHHOM CJICIYIOIIUMHE MOJTyPEAKIHSIMH, U COCTaBbTE YPaBHEHHE:

Zn02% + 2H,0 + 2e — Zn + 40H; ¢°=-1,22 B

CrO4* + 4H,0 + 3e — Cr(OH)z + 50H"; ¢° = -0,13 B.

Tema «iekTpoxXumMus»

Bapuanr 1

3amanue 1

Breruncnute 3/IC ranbBaHMYECKOTO AJIEMEHTa, HAmucaTh MPOIECCHl, MPOUCXOJSAIINE Ha
anextpoaax: Cr/ CrClz, 0,01 moas/n // 0,001 mons/n, CrCl2/ Cr.

3amanue 2



Hamucatb 351eKTpoIHbIE MPOIECChI U PACCUUTATH KOJUYECTBA 00PA3YIONIMXCS Ha HHEPTHBIX
SIICKTPOJAX BEHICCTB TPH 3JIEKTposm3e BogHoro pactBopa MnCly mpu mpomyckanuu 25A-4
JJIEKTPUIECTBA.

3ananue 3

PaccunrtaTh pacxo/ 3JIEKTPOIHEPTUU U BpeMs, HEOOXOIMMOE JJIsl TIoTyueHus: 1 T Maprasia
anektposnzoM paciiaBa MnSOs, mpu cuite Toka 10 A, Beixoze 1o Toky 75% u Hanpsbkenuu 12 B.

3amanue 4

Hamucars ypaBHEHMsI 3JIEKTPOIHBIX IPOIECCOB, MPOTEKAOMIMX TPH IJIEKTPOXHMHUYECKOM
Koppo3un KoHtakTa Fe/Cr B 1mienouHo# cpene.

3ananue 5

Kakoii u3 kontakToB — Fe/Cd wnu Fe/Ni — sBisieTcs 60s1ee KOppO3HOHHOOMACHBIM?

Tema «XuMH4YecKkne CBOHCTBA METAJJIOB)

Bapuanr 1

3amanue 1

CocraBbTe ypaBHEHHS pEaKIMil B3aUMOJCHCTBUS KOHIICHTPHUPOBAHHOW, pa30aBICHHOM,
OUYCHb pPa30aBICHHOI a30THOM KHUCJIOTHI C MarHueM. YpaBHSANTE ypaBHEHUs peakUuil MeToJ oM
JIGKTPOHHOTO OallaHca.

3agaHue 2

CocTaBbTe ypaBHEHHMS DPEaKIMil B3aUMOAECHCTBUS KOHLIEHTPUPOBAHHOW M pa30aBieHHOU
CEpHOM KUCIIOTHI C MarHUEM. Y PaBHANTE YpaBHEHUS peakiHii METO0M 3JIEKTPOHHOro OanaHca.

3ananue 3

CocTaBbpTe ypaBHEHMsI peakUUi B3aUMOACUCTBUS BOJBI C MarHUEM. Y paBHANWTE ypaBHEHUS
PEaKIHii METOZI0M JIEKTPOHHOTO OaaHca.

3aganue 4

CocraBbTe ypaBHEHMs peaklUi B3aUMOJEHCTBUS pacTBOpa MMAPOKCUAA KaJlus ¢ MarHUEM.
VYpaBHsTE ypaBHEHUS PEaKLUH METOI0M 3JIEKTPOHHOr0 OalaHca.

3ananue 5

PaccmoTtpuTe mpouecchl, IPOTEKAarOIIUE B FETEPOT€HHON CUCTEME: OJI0BO + HUTPAT TUTAHA
(IIT). YpaBHsiiTe ypaBHEHUs PeaKIMil METOIOM 3JIEKTPOHHOTO OajaHca.

Kpurepuu onenku:

- OLIEHKa «3aYT€HO» BBICTABIIAETCS CTYJEHTY, €CJIM BEPHO BBINOJIHEHbI 3-5 3aaHuit
KOHTPOJIbHOM paboThI;

- OIIEHKa «HE 3a4YTE€HO)» BBICTABJISIETCS CTYACHTY, €CJIM BEPHO BhINoyHEHB! (-2 3amaHus
KOHTPOJIbHOM paboOThI.

Tema «MToroBasi KOHTpoJbLHAas padoTa Mo Kypcy»

Bapmuanr 1

3ananue 1

Onpenenuts 06bem 0,82 Momb Bosayxa Tipu -21°C u naBnenun 720 MM pT. CT.

3ananue 2

Ipu cxuranuu 1 r TpexBaTeHTHOTO MeTalIa npu Aasnenuu 625000 [a u Temmeparype 100°C
n3pacxosioBaHo 1377 mu kucinopoja. PaccunTaTs SKBUBAJICHTHYIO U MOJIIPHYIO MacChl METaJIIa.

3aganue 3

IIpu B3auMmoJeiicTBUM CEPOBOAOPO/Aa M JUOKCHAA YIiIepoAa B Ta3oBoil (haze oOpazyroTcs
napsl Bojibl 1 cepoyriepona CSz. Paccunrath TermoBoit 3 QeKT peakimm.

3aganue 4

PaccunTarh KOJIMYECTBO TEIJIOBOM SHEPrUM, BBLACIAIOMICHCS IpU cropaHun 482 M
anerniena u 618 m® sTuena.

3ananue 5

3



st peakimn MOy + Alsy <> MQm) + Al2O3(m) paccunTaTh M3MEHEHHE CTAHIAPTHON
cB0GOIHOI sHeprun ['M66ca U cienaTh BBIBOJ O HANpaBJIeHUK mpoliecca npu Temnepatype 1028°C.
Paccunrarh Temmeparypy paBHOW BEPOSTHOCTH HPSMOTO U 00paTHOTO mporeccoB. Crenarb BHIBOJ
0 HaIPAaBJICHUU MPOLIECCa BhIIIE U HUXKE ITOH TeMIepaTyphl.

3amanue 6

Kak uzmenutcs ckopoctb roMoreHHoi peakunu A + B — 2C ot Havana 10 MOMEHTa, Korjaa
KOHIIEHTpalus BemiectBa A coctaBuT 32% oT ucxonHon? McxoaHble KOHIEHTpAuu, MOJb/I: Ca=
0,8, Cg=1,4.

3ananue 7

PaBHoBecue B peakumu Hopy + l2ry < Hlr) ycTaHOBWIIOCH TIpH KOHIEHTpPAIMAX, MOJB/I:
[H2]=0,27, [12]=0,41, [HI]=1,62. Paccuutats K., K,, AG peakiuu u HCXOAHbIC KOHIIEHTPALIUH HO1a
u Boopona mpu 12°C.

3amanue 8

Jlns 28,2% pacteopa CaCly (p=1,112 r/cm®) paccuutaTh MOIAPHYIO, HOPMANBHYIO,
MOJISUTBHYIO KOHLIEHTpaIMu 1 MolibHyo goito CaCle.

3ananue 9

PaccunraTh ocMoTHYECKOE 1aBiIeHHE pacTBopa, conepxkariero 0,19 r xaopuaa kanpuus B 250
r Bogsl. [InoTHOCTS pactBopa 1,02 r/em?, kaxkymasics crenens nuccomuaruu CaCl, B pacTBope paBHa
83%.

3ananue 10

VYpaBHATH ypaBHEHUE METOIOM 3JieKTpoHHOTo Oananca MnO; + Oz + KOH = K2MnO4 + H20.

3ananue 11

PaccunTtath BpeMs M Pacxol SIeKTposHepruu i nonydenus 0,2 M3 (H.y.) BOZOPOAa TOKOM
4,5 A npu HanpsbkeHuu B ceTu 6 B u Bbixoze 1no Toky 84%.

3aganue 12

Omnwucatps nporeccsl aTMOC(HEpPHON KOPPO3UH Kene3a, MOKPHITOr0 XPOMOM U HUKEJIEM IpH
HapyIICHUH 3alIUTHOH IUICHKU

Kpurepun oneHku:

K utoroBoii KOHTpOILHOM paboTe MO KypCy JOMYCKAIOTCS CTYJAEHTHI, UMEIOIIHNE «3a4TCHO»
1o 9 u3 13 KOHTPONBHBIX PabOT 1Mo TeMaM Kypca. IToroBast KOHTpoJIbHAs paboTa 1Mo Kypcy COCTOUT
u3 12 3amanmii. 3a Kax0e BEpHO BBIOTHEHHOE 3a/1aHue — 5 OammoB. MakcumanbHbIi Oamt — 60.

7.2.2. Or4er no JadopaTropHoii padore

JlabopaTopuas padora Nel «OcHOBHbBIE KJIACChl HEOPTAHHYECKHUX BelIeCTB)»
Iesn: 3akpenseHne 3HaHU 00 OCHOBHBIX KJlaccaX HEOPraHUYECKUX COCTUHEHUH.
Omnpit 1. ITosryyeHHne OKCHAA OKUCIEHHEM JIEMEHTA

1. OnbIT NPOBOAUTCS B BHITSDKHOM HIKady!

2. B xumunueckuit ctakan Ha 50-100 mu Haneiite 10-15 My quCTHIUIMPOBAHHON BOJBI.
[Tonocky cuneit 1akMycoBoi OymMaru OKyHUTE B BOJLy U OTMEThTE €€ OKPACKY.

3. B Meramnmyeckyro JIOKEYKYy IMOMECTUTE HEMHOI'O CEpbl M HArpeuTe €€ B IUIaMEHHU
CIUPTOBKHU B TeueHHe 30 CEKyHI.

4. Jloxkeuky ¢ ropsmiei cepoil BHECUTE B CTaKaH C AUCTHILUIMPOBAHHOM BOAOW, MOCIE
YETro JIOXKEUKY YIAIUTE.

5. B nonydeHHbIi pacTBOp BHOBb OKYHUTE TIOJIOCKY WHIUKATOPHOM OyMaru U OTMEThTE
€e OKpacky.

6. CocraBbTe ypaBHEHHUsI IPOBEAECHHBIX PEAKIIMN U CEIANTE BBIBO/L.

OmnbIT 2. B3anmopaeiicTBHe OKCHIA MeTaJlIa ¢ BOAOM

1. [Tomecture B mpoOupky | mmarens okcujaa kKanblus U npuieiire 10-15 xamenb

I[PICTPIJ'IJ'IPIpOBElHHOﬁ BOJbI, HepeMemaﬁTe.



2. K monyyerHomy pactBopy no6aBpte 1-2 kammu Gpenondranenna, oopaTuTe BHUMaHUE
Ha OKPACKy HHAUKATOPA.

3. CocraBbTe YpaBHEHHE PEAKIIUU U CIIEIalTe BBIBO/I.

OmnbIT 3. B3anmoaeiicTBHe 0CHOBHOIO OKCH/AA ¢ KHCJIOTOM

1. Brecute B npobupky mmarens okcuna menu (II) m mo6aBpTe 4-5 kamenb pactBopa
CEpPHOM KUCIIOTBHIL.

2. Ecnu B3auMopeiicTBUs BellecTB B MPOOHpPKe HE HAOIIOAAETCS, TO €€ COIAEPKUMOE
Harpemre.

3. OTMeThTE OKpacKy pacTBOpa M OOBSICHUTE €€ MOsIBJICHUE.

4, CocraBbTe ypaBHEHUE PEAKIIMH U CJIETaiTe BBIBOJI K OIBITY.

OnbIT 4. B3anMoaelicTBHe KHCJIOTHOI0 OKCH/IA C OCHOBAHHEM

1. HaneiiTe B mpobupky 2-3 M1 ©3BECTKOBOM BOBI (pPacTBOpa THAPOKCHIA KAJIBLIUSA).

2. [Ipomyctute uepe3 HM3BECTKOBYIO BOJY VYIJIEKUCIBIA ra3 (caenaiiTe HECKOJIbKO
BBIJIOXOB B PaCTBOP 4epe3 TPyOOUKYy).

3. OtmeTbTe OOpa3oBaHHe O€IOro Ocagka M €ro pacTBOPEHUE IMpH JalibHEHIIeM
IPOIYCKaHUM YIJIEKHUCIIOTO rasa.

4. CocraBbTe ypaBHEHHE PEAKIIUU U CIIEIalTE BBIBO/I.

OmnpiT S. B3anmoaeiicTBHe COJIM € IEJI0YbI0

1. Buecute B n1Be npoOupku no 10 kanens pactBopa cyibdata menu (11).

2. B oany npoGupky no6aBbTe OJHY Karlllo THAPOKCHIA HATpus, a BO Bropyo — 10
KareJb TUIPOKCHIa HATPHSL.

3. OOpaTtuTe BHUMaHKUE Ha Pa3JInyMe OKPACKU MOJyYEHHBIX OCAIKOB.

4. Harpeiite comepxumoe mnpobupok. OTMmeTbTe, B Kakoil NpPoOUpKE MPOU3OILIH
M3MEHEHUS.

5. CocTaBbTe ypaBHEHHs peaklUi U clieJaiTe BEIBOJI HA OCHOBAHUH OIIBITA.

OnbIT 6. B3anmopeiicTBHe COTH ¢ METALIIOM

1. Breiite B npoOupky 20 kanens pactBopa cynbhara meau (II).

2. [TomectuTe B IpoOUPKY C paCTBOPOM KEJIE3HYIO CKPEIKY.

3. Yepes 2-3 MUHYTHI 00paTUTE Ha U3MEHEHUE OKPACKH MOBEPXHOCTU CKPEIKHU.

4, OOBsicHUTE TIPOUCXOJISINEE SBJICHHE, COCTAaBbTEC YpaBHEHHE PEAKIUM U CHeaiTe
BBIBO/I.

OmnpiT 7. CBoOlicTBa aM()OTEPHOT0 THAPOKCUIA

1. Haneiite B ABe mpoOUpKH 1O 5 Kamelb pacTBOpa HUTpaTa aTlOMUHUS.

2. JloGaBbTe B 00€ MpoOUPKHU MO KAIUIIM IHMAPOKCHJI HATPUSL 10 MOSIBJICHUSI Oca/iKa.

3. K ocaaky B mepBoii mpoOupke 100aBbTe€ pPacTBOP CEPHOM KHCIOTHI, K OCaJKy BO
BTOpOil mpoOupke 100aBbTE paCTBOP THIPOKCH A HATPUSL.

4. OtmeTpTe HaOmONeHUss B 00enx MpoOupKax, HAMUIIUTE ypaBHEHUS peakuuid u

cIelIaiTe BEIBOI.

JlaGopaTopHas padora Ne2 «Onpenesnenne MOJSIPHOH MacChl IKBUBAJIEHTA METAJLIA)

Henab: onpenenenre MOISIPHONW MacChl YKBUBAJIEHTa METaJlIa YKCIIEPUMEHTAIbHBIM MTyTEM.

OnbiT. Onpeaenenne MOJISIPHOH Macchl IKBHMBaJIeHTa MeTa/llIa 10 00bEMY Boaopoaa,
BBITECHEHHOI'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenne MPOU3BOAUTCS C TTIOMOIIBIO TTprbopa (puc.1), COCTOAIIErO U3 U3MEPUTEIHHON
oropetku (1) Ha 25...50 mi, AByxKoyieHHOH mpobupku OcTBanbaa (2) U ypaBHUTEIHHON CKIISTHKA
um o6ropeTku (3).

1. B omno u3 xomen mpoOupku OcTBanmbaa (2) TOMECTUTE HABECKy MeTaia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 yactb ero 06b&ma HanelTe pacTBOpP COISTHON KUCIIOTHI.

3. [TnoTtHO 3akpoiiTe mpodbupky OcTBanbia (2) mpoOKoi U 3aKpenuTe e€ B ITaTUBE.

4. [TpoBepbTe mpuOOp Ha TEPMETHYHOCTh, JUIsI YEro YpaBHUTENbHBIA cocyn (3)

nogaumuTe Ha 10...15 cM u 3akpenuTte B 3TOM mojoxkeHnn. Eciu npubop repMeTnyeH, TO ypOBEHb



’KMJIKOCTH B HEM OCTaeTcs NMOCTOAHHBIM. Ecinu mpubop He repMeTudeH, NpoBephbTe, IUIOTHO JIU
3akpeiTa mpodupka OcTBanpaa (2) mpoOKoii.

5. YcranoBute Oropetky (1) m cocyn (3) Takum o0pa3om, 4TOOBI JKHIKOCTb B HUX
HAXO/WJIACh Ha OJJHOM ypoBHE. OTMEThTE MOJIOKEHHUE YPOBHS XKUAKOCTH (MeHHCKa) B OropeTtke (1) —

V1.

6. OCTOpOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KMUCIOTA MEPETUIIACh B KOJICHO, TIe
HAXOJUTCSI METaJLL.

7. [Tocne momHOTO pacTBOPEHUS METalIa IPUBEIUTE MOJIOKEHUE JKUAKOCTH B OIOpeTKe
(1) m cocyze (3) Kk OTHOMY YPOBHIO.

8. ToyHO OTMETHTE MOJIOKCHHE MEHUCKA X)UAKocTH B Oropetke (1) — V2. Ompenenure
00BEM BBIJICIUBILIETOCS BOAOPOIA.

9. OTMeThTe MoKa3aHus TEpPMOMETpa U 6apomMeTpa.

10.  PesynbTaThl 3aMepoOB 3aHECUTE B TaOIHILY 1.

11.  JlaBieHHE HACBIIEHHOTO BOJSHOTO Iapa BBHIMUIINTE U3 TAOIHIIBI 2 TIPH TEMIIEPAType
OTIBITA.

12. [IpuBeaute 00HEM BBIICIUBIIETOCS BOAOPO/Ia K HOPMATbHBIM yCIOBHSIM (H.y. — P° =
760 mm. pr. cT., T° =273 K):

PiVi, PV, . o PV T
TO T " TR
2
13.  PaccuuTaiite MOJIIIpHYIO MacCy 3KBUBaJCHTA METalIa!
Mye V|.(|)2 . _ mMeV:;),.|2
= : =
m, . V;’H2 Me V:z
rjae V;’HZ = 11200 mu/mMm01b — MOJISIpHBINA 00BEM 3KBUBATIEHTA BOOPOAA (H.Y.).

BropeTku yKperuistoTcs B IITATUBE U 3aMIOJTHSIOTCS BOJIOW. B HCXOHOM COCTOSTHUY JKUIKOCTh
B cocynax | u 3 momKkHa HAXOAUTHCS HA OJTHOM YPOBHE.

Pucynok 1. Cxema npubopa Juis onpeaeaeHus MOJIIPHOM Macchl SKBUBaJIEHTa MeTana: 1 —
n3MepuTeNbHas OlopeTka, 2 — AByXKoyieHHas npobupka OcTBanbaa, 3 — ypaBHUTENbHAs OIOpeTKa

Tabmuma 1
Pe3ynbTathl skciepuMeHTa
HanmeHoBaHue O603HaueHue 3Ha4YeHHE En. nsmepenus
Hagecka meramia m r
YpoBeHb B OIOpPETKE JI0 OMBITA V1 MJT
YpoBeHb B OIOpETKE MOCIE OIbITa Vo MJT
OO0BeM BBLIETHUBILETOCs BOJOPOIa Vi, =Va- V1 M




Temnepatypa onbita t oC
Temneparypa onbiTa T=t+273 K
JlaBieHue HaChIIIEHHOTO BOJISTHOTO Napa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBiieHne Boxopoaa Py, =P-h MM PT. CT.
Tabnuua 2
JlaBneHue HaChIIIEHHOTO BOJISIHOTO TMapa
Temneparypa, [aBnenue Temneparypa, aBienue
°C HACBILLIEHHOTO °C HACBILIEHHOT'O
BOJISTHOTO Tapa, MM BOJISIHOTO TIapa, MM pT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [lo momnsipHOM Macce SKBUBaJEHTAa METaJJla METOJIOM TO0J00pa BaJCHTHOCTEH,
oTpeeNuTe, KaKoil MeTasul ObLI UCIIOIb30BaH B OMBITE.
15. Paccuunraiite OTHOCUTEIIbHYIO OIIMOKY SKCIIEPUMEHTA!
m, —m,.
A=+—"" 2 .100%
mammp
16.  CpuenaiiTe BBIBOJ K paboTe.

JlabopaTopHas padoraNe3 «OnpenesieHne IHTAIbINH PeaKINI)
Heasn: omnpenencHue TEIOBOro 3PQeKTa CUCTEMbI, B KOTOPOU MPOUCXOTUT XUMHUECKAs
peaKknys, 1 SHTAJIBIHWU PCAKIUH B HCCTAHAAPTHBIX YCIIOBUAX.

Onbit 1. HeifTpaau3anus CepHO KHCJIOTHI THAPOKCHIOM HATPHUS B OHY CTAIHIO

I[J'ISI HGI\/JITpaJ'II/ISaHI/II/I CGpHOfI KHCJIOTBI TUAPOKCHUIOM HATpHA B OJHY CTAJUIO CMCHIMBAIOT
9KBHUBAJICHTHBIC KOJIMYCCTBA KUCJIOTHI U IICJI0OYH 10 O6pa3OBaHI/I$I cynbcbaTa HaTpus:

H2SO4 + 2NaOH = NaSO04 + 2H20; AH:

1. OTMmeppTe LWIMHAPOM 3aJlaHHBIN IpernojaBareneM OObEM pacTBOpa KHUCIOTHI,
BBUIECHTE €r0 B TEPMOCTAaTUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMEPBTE U 3aIUIINTE
B Tabnuny 1 TemnepaTypy pactBopa. TepmMoMeTp HE BHIHUMANWTE U3 CTaKaHa JO OKOHYAHHUS OTIbITA.

2. OtmepbTe IpyruM HUJIMHAPOM TakoH ke 00beM pacTBOpa IIEI0YH U OCTOPOXKHO, HO
OBICTPO BBUIEHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOXKHO MepeMelaiTe, OTMETbTe HauOoJIbIIee
M3MEHEHHUE TeMIIepaTyphl IpU 00pa30BaHuU Cylb(aTa HaTPUs.

3. BeiHpTE TEpMOMETp, BBUICHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢bunbTpOBaNILHONM OyMaroi TIIATEIbHO BBICYIIMTE CTEHKM M THO CTakaHa, TOMECTHTE B HETO
TEPMOMETP U AAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPHI.

4. 3anonaute Tabmuuy 1 (BETMYMHBI TEIUIOEMKOCTEM M IUIOTHOCTH PAacTBOPOB
BBIMUIINTE U3 TaOIUIb! 3). BeimoaHuTe pacyeTsl.

Tabnuua 1-Pesynbrare! onbita 1

BemectBo | V, t, P, C, n, Q, AH,
MIT °C r/em® JIx/r-°C | mons | JIox/N MoJb kJI>x/Momb

H2S04




NaOH
Na2SO4

OnpIT 2. HeliTpaau3auusi CEPHOM KMCJIOTHI THAPOKCUAOM HATPHS B JIBe CTAAMHU

[Ipu HelTpanmu3auuu CEpHOM KUCIOTHI TMIAPOKCHIOM HAaTpHUs B JIBE CTAJIUHM SKBUBAJICHTHBIN
00beM IeI0YH BHOCST B JIBa IIpUEMa:

H2SO4 + NaOH = NaHSO4 + H20; AH21
NaHSO4 + NaOH = Na;S04 + H20; AH> >
1. OTMepbTe UMIMHIPOM 3a/laHHBIN B ombiTe | 00beM pacTBOpa KHCIOTHI, BBUICHTE B

TEPMOCTAaTHPOBAHHBIN CTaKaH, U3MEPHTE TEMIIEPATYpPy pacTBopa. TemmepaTypbl pacTBOPOB CEPHOI
KHCJIOTHI B OmbITax 1 ¥ 2 TOJDKHEI OBITh OJMHAKOBLI.

2. N3mepbTe QpyruM MIJIMHIPOM MTOJIOBHHY SKBUBAJICHTHOTO 00beMa PacTBOpa IICIOUH
U OCTOPO’XHO, HO OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHUCIOTHL. OTMEThTE TEMIIEPATypy
o0pa3oBaHus pacTBOpa TUIPOCYyIb(hara HATPUS.

3. OTMepbTe MWIMHIPOM eIle TaKoH ke 00BbeM pacTBOpa IICTOYH M BBUICHTE €ro B
ctakaH. [lepemernaiiTe momy4yeHHBINH pacTBOp Ccylb(ara HATPUSI U 3AMUIINTE €ro TEMIEPaTypy.
4. BoiHbTE TEpMOMETp M BBUICHTE COAEPKUMOE CTakaHa, (PUIBTPOBAJIBLHOW Oymaroii
BBICYIINTE CTEHKU U JHO CTakaHa. 3amoiHuTte Tabnuiy 2. Crenaiite pacueTsl.
Tabmuma 2.
Pesynbratel onbita 2
Bemectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JIx/r-°C | Mo | JIx/n MoJtb kJ>K/MOIB
H2S04
NaOH
NaHSO4
Na2SO4
Ta6muma 3
TennoeMKoCTh U MIIOTHOCTh PACTBOPOB
PacTBOp t, °C p, T/em® C, JIx/r-°C
H2S04, 1| M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74




24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NazS04, | M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlabopaTtopnass pabdora Ned «CkopocTh XHMMHMYECKHX peaknuil. XuHMHYeCKoe
paBHOBeCHE»

Heab: n3ydeHwe BIUSHUSA PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKHX pEaKIHi U
COCTOSIHME XUMHUYECKOTO PAaBHOBECHS B TOMOT'€HHBIX CUCTEMaX.

OmnpiT 1. BiusiHMe KOHIEHTPAUMHU pPearMpyloIuX BelecTB HA CKOPOCTh XUMHYECKUX
peaxuuit

Peakuus maBeneBoil KUCIOTHI ¢ IEPMAHTAHATOM KaJlMs IPOTEKAET 110 YPAaBHEHUIO:

4H2C204 + 2KMNO4 — K2C204 + 2Mn0O2 + 4H20 + 6CO2

Kunernueckoe ypaBHEHUE pEaKLIUU:

d=x Cﬁ[zczo4 C12<]l/[;104

3a X0I0M pCAKIHU CIICOAT 110 UIBMCHCHHIO OKPACKH paCTBOPA IICpMaHI'aHaTa KaJus.

1. B nste npoOupok BHecute 1o 10 kanens pacTBOPOB IIaBEJIEBOM KMCIOTHI pa3InYHON
koHuenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).

2. [TocnenoBarenbHO BO BCE MPOOUPKHU ¢ MHTEPBAIOM 1-2 ceKyH bl 100aBbTe Mo | Karuie
pacTBOpa IepMaHIraHaTa Kajaus U BKIIOUUTE CEKYHIIOMED.

3. He Bbikimtowast cexyHaomepa, OTMEThTE BpeMsl U3MEHEHHUS! OKpacKM IepMaHraHara
KaJMsl B KaX10i mpoOupke.

4. PesynbTats! onbiTa 3aHecure B Tabauiy 1.

S. Omnpeznenure yCIOBHYIO CKOPOCTh pEAaKIMM KaK BEIMYMHY, OOpaTHYIO BpEeMEHHU
MPOTEKAHUS PEAKIIIH.

6. [Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIMH OT KOHIEHTPAlUU IaBelIeBOM

KHUCJIOTHI, IPOaHAIM3UPYNUTE MOTYUEHHYIO 3aBUCUMOCTD. 3alUIINUTE HA0JII0IEHUS U ClIeTaiTe BBIBO/.

Tabnuna 1.
Pesynbratel oneira |
Ne npobupku KoHuenrtpanus Bpewms, 7, ¢ CKopocTh peakiuu B
KUCIOTHI, C, MOJIB/T YCIIOBHBIX €IMHULIAX, V =
100/z, ¢t

0,2
0,3
0,4
0,5
0,6

QB WINF-

OmnpiT 2. BausiHue TeMNepaTypbl Ha CKOPOCTh XMMHYECKUX peaKiuii



Jl1st ompITa HEOOXOAMM CTaKaH—TEPMOCTAT, HAITOJTHEHHBIM BOJIOM M 3aKPBITHIM KPBIIIKOW C
OTBEPCTHUSIMU JIJIsl IPOOUPOK M TEPMOMETPA.

1. B Tpu npoOupku, BCTaBlIEHHBIE B KPBIIIKY TepMocTarta, HaieiTe mo 10 kanens 0,5 M
pacTBopa MIaBeNEeBOM KHUCIOTHL. B deTBEépTyro mpoOupky Ha 2/3 e€ o0béma BieiTe pacTBOp
nepMaHraHara Kainus (IUIeTKy OCTaBbTe B IPOOUPKE).

2. 3anummre TeMmnepatypy. B oaHy u3 mpoOupok mo6aBbTe 1 Karuro mepMmaHraHaTta
KaJIUsl ¥ BKJIIOYUTE CEKYHAOMED.

3. W3mepbTe BpeMs OT MOMEHTa J00aBJICHHs IEpPMaHTaHaTa Kalus OO HM3MEHEHUS
OKpAacKH pacTBoOpa.

4. Harpeiite Boay B crakane Ha 10° Bbile penpiaymiei temmnepaTypsl. CHUMUTE CTaKaH
C TUIUTKU U TIOBTOPUTE OTBIT B IPYrOi MPOOUPKE.

S. [TpoBenuTe onbIThI IpU 4 TEMIEpaTypax, oTinyaromuxcs Ha 10°.

6. [ToryueHnHble JaHHBIC 3aHECUTE B TAOIHILY 2.

1. Paccuwnraiite mecth 3Ha4eHHI TeMIiepaTypHoro kodddunmenta (y). Haiinure cpennee
3HAYCHHE .

8. Crnenaiite BBIBOJ O 3aBUCHUMOCTH CKOPOCTH JI@HHOM XMMHYECKOM peakuuu OT
TEeMIEPATypHI.

Tabnuna 2.
Pesynbrate! onbita 2
No Temneparypa | Bpewms, | Koncranra ckopoctu K B TemneparypHbii
POOUPKHU OIlbITa, T,C YCIIOBHBIX €IMHHULIAX, k02 unment y
t, °C k =100/, ¢t Y Yop

1

2

3

4

9. Hcnonp3ys ypaBHeHHE AppeHuyca U BEIMYMHBI KOHCTAHT CKOPOCTHU IIPH Pa3INYHbIX

TEeMIIEpaTypax, OINPENCIUTe SHEPrHI0 aKTUBAIlMM JAHHOW peaklnuu. YpaBHEHHE AppeHuyca B
norapudmuueckom Brzae: INk = Ink, — Eo/RT mMoxHO paccmaTpuBath Kak JuHEWHOe ypaBHeHHE Y = b
—ax (y =Ink, b =1Ink, @ = Ea/R, x = 1/T). I'padudecku Takoe ypaBHECHHUE OMUCHIBACTCS MPSIMOIl B
koopauHarax Ink — 1/T. TanreHnc yria HakiIoHa MPIMOM K ocH adciuce paBeH Benuunne Eq/R.

10.  JIns moctpoenus rpaduka In k = f(1000/T) 3anmonxute Tabiuiry 3.

Tabnuua 3.
JlanHble 11 Tpad)uuecKoro onpeaeIeHus] SHEPTUHN aKTHBALIUH
Ne /it Ink 1000/T

1

2

3

4
11.  Tocrpoiite rpaduk B koopauaatax In k — 1000/T.
12. Omnpexpenwrte TaHTEHC yTiIa HAKJIOHA MPSIMOM K OCH a0CIIHCC.
13.  BpluucnuTe SHEPrHIO aKTHBAIIMH PEAKIHH:

Ea= tga'R, rne R=8,314 Ix/(mons-K)



OnpiT 3. Biausinne M3MeHeHUs] KOHIEHTPAUMU Pearupylouux BelecTB Ha paBHOBecHe
XHMHYECKOH peaKunu

Peaknus mexay xinopuaom skenesa (111) u pogannmom aMMOHHST OMMUCHIBACTCS YPABHEHHUEM:

FeClz + 3NH4CNS < Fe(CNS)s + 3NH4CI

1. Brecute B mpoOupky Ha 1/3 ee oObema TUCTHIUIMPOBAHHOW BOJBI, 100aBbTE IO 2
Kar pactBopoB xJyiopuaa xxenesa (1) u poganuna ammonus. Paznenure nosydeHHbIA pacTBOP Ha
TPHU IPOOUPKH.

2. OnHy poOUPKY COXpaHUTE UL CPAaBHEHHUS PEe3yJIbTaTOB OMbITa (3TANOH). B npyryro
nobaebTe 4-5 kanens pactBopa FeCls, B TpeTsio — Heckonbko kpuctainkoB NH4Cl u BcTpsxuuTe
eé.

3. Kak u3MeHunach MHTEHCHMBHOCTh OKpPacKd pacTBOpa W B KAaKOM HalpaBJICHHUH
CMECTHIJIOCh paBHOBecue naHHOW cuctembl npu nobasienun FeClz u NH4Cl? OObsicHute casur
paBHOBECHS.

4. Hanummure BbIpakeHNE KOHCTAHThl PaBHOBECHSI U3y4aeMOl 00paTUMOMN PEAKIIUH.

JlabopaTopHas padora Ne5 «PacTBOpBI 3JIEKTPOJIUTOB)

Heab: n3yyeHne HEKOTOPBIX CBOMCTB BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB.

OnbIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

N3ydenue 3neKTpONpOBOAHOCTH MPOBOJSAT C MOMOIIBI0 MPUOOPA, COCTOSIIETO U3 JIAMIIBI
HaKaJMBaHUs, CTAaKaHA C PACTBOPOM, IpaUTOBBIX 3JEKTPO0B. OO 3JIEKTPOIPOBOTHOCTH CYAST TIO
HaJUYMIO0 U UHTEHCUBHOCTU CBEUYEHUS JIaMIIbl HAKAIUBAHUA.

1. Crakan éMkocThio 50 M1 HarmoJiHUTE Ha 1/2 ero 00béMa TUCTUILTMPOBAHHON BOJIOM.

2. Bxurounte npubop B ceth. 3anuimmure HaOmoneHus. OOnanaeT TUCTHILIMPOBAHHAS
BOJIa 3JIEKTPOIPOBOTHOCTHIO?

3. Otxmrounte npubop. [IpunoaHsB KPBILIKY € 37IEKTPOIaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mmarenst U3MENbUYEHHOTO caxapa U rnepeMenianTe.

4. OnyctuTe 35eKTpoabl B pacTBop. Bxmtounte npubop. 3anummure HaOIIOICHUS.
SBnsieTcst pacTBOp caxapa MpOBOJIHUKOM?

5. Otxmrounte npubop. B crakan émkocteio 50 mn Haneiite Ha 1/2 ero ob6bema
0€3BOJTHOM YKCYCHOW KHCIIOTHI.

6. OmnycTuTe 371eKTPO/bl, BKIOYUTE IpUOOp. 3aUIINTe HAOIIOICHUS.

1. Otxmrounte npubop. OTielTe U3 crakaHa npuMepHo 1/4 o6beMa yKCYCHOM KUCIIOTHI,
n00aBbTE AUCTUILTMPOBAHHOM BOABI 10 MpeXkHEro 00bEMa, pa3MelIaiTe pacTBop.

8. Onycrtute  anektponsl.  Bxmrounte — mpubop.  HabOmiopaiite  u3meHeHHe
3JIEKTPOIPOBOJHOCTH PacTBOPA.

9. [ToBTOpHMTE pa3baBiIeHNE pacTBOpa U OMpPEeSICHHE dIIEKTPOIPOBOJMMOCTH €IIE pas.

B kaxyro cTOpoHy cMeIaeTcsi paBHOBECHE IMCCOLMAIIMU YKCYCHOM KUCIIOTHI TpU pa3zbasnenun? Kak
3aBHCUT CTENEHb JUCCOLMALUN YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?

10.  Ortxumrounte npubop. B crakane emkocThio 50 MJI IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIM, pa3MelIaB B 25 MII JUCTUJUIMPOBAHHOW BOABI 1-2 mmaTens XJiopyuaa HaTpusl.

11.  Onycrure »snexkTponasl B pacTBop. Bkimounre mnpubop. IIpoBoaut nu pactBop
MOBApEHHOM COJM ANEKTPUUYECKUIl TOK?

12. Cpenaiite BbIBOA K OMBITY (0OpaTWTe BHMMaHHE HA TUIBl XMMHUYECKOH CBA3M B
BEIIECTBAX, 3JIEKTPOIPOBOJHOCTh BOJAHBIX PACTBOPOB KOTOPHIX U3ydalld B JAHHOM OIIBITE).

OnbIT 2. CMenIeHHe paBHOBECHS IMCCOLUAIMH €1a00r0 3JIeKTPOJINTA

1. Haneiite B aBe mpoOupku mo 5-7 xamens 0,1 H. pacTBOpa YKCYCHON KHCIIOTHI.

2. B kaxnyro mpoOupky no0aBbTe MO OJHOHM Karie METHIOBOTO OpaHxeBoro. Kak
OKpacuiCs MHAUKATOD IO BIAUSHUEM UOHOB H*?

3. Onny npoOUpKy OCTaBbTE B Ka4eCTBE KOHTPOJIbHOM, B Ipyryto MpubaBsTe 1 mimarensb
anerara Hatpust CH3COONa.

4. [lepememaiite pacTBOp M CpaBHUTE LBET MOJYYEHHOTO pacTBOpa C IBETOM B

KOHTPOJIbHOW TIPOOHpPKE.



5. Hanummure ypaBHeHHE AUCCOIUAIINM YKCYCHOM KHCIOTHI U BBIPA)KEHHE KOHCTAHTHI €&
JMCCOLIUALIMH.

6. OObsicHUTe, KaK CMEIIaeTCsl PaBHOBECHE TUCCOLMALIMU CIa00ro 3JEKTPOIUTA MPHU
YBCIMUYCHUH KOHLCHTPALUKU OJHOI'O U3 BUJOB HMOHOB 3TOI'O 3JICKTpOJII/ITa? Kak mensercs IIpru 3TOM
€ro CTENeHb JUCCOLUAIUU?

OmnbiT 3. HannpaBJjieHne 00MeHHbIX HOHHBIX MPOLECCOB B PACTBOPAX  3JIEKTPOJIHUTOB

a) B CTOPOHY 00pa3oBaHMsl CJ1a00r0 JIEKTPOJIUTA

1. Haneiite B 1Be nmpoOupku 1o 5-7 kameib 2 H. pacTBOpa r'UIpOKCUIa HATPHUS.

2. B kaxxnayro no6aBpTe 1o ogHou karie ¢enondranenna. [lox BnusHueM KakuxX HOHOB
deHonpTanenH OKpacuics B MATMHOBBIN 1[BET?

3. B omny npobupky no0aBisiiTe mo KamjisiM 2 H. pacTBOpa COJSIHOM KHUCIIOTBHI, BO
BTOPYIO — 2 H. pacTBOpa YKCYCHOW KHCJIOTHl J0 OOECIBEYMBAHHMA pacTBOpa (KOJIMYECTBO
M3pacXOJOBAHHBIX Kalejbh KUCIOT OTCUUTATH!).

4, Uem 0O0BsCHsSETCS HMCUE3HOBEHHE OKpacku? B kakom cinydae oOeciBEeUMBaHUE

pactBopa Hactynuio Obictpee? Ilouemy paBHOBecHe MOHHOIO Ipolecca CMEIIAeTCs B CTOPOHY
0o0pa3oBaHUs BOJBI MPH HAJTUYMU B JICBOW YAacTH PABEHCTBA MaJIOJMCCOLMUPOBAHHBIX MOJIEKYI
YKCYCHOM KHUCTIOTBI?

0) B CTOPOHY 00pa30BaHUs MAJIOPACTBOPUMOI0 BelllecTBa

1. B oxny npobupky BHecute 10 kamenpb pacTBopa XJopua Kajablys, B Apyryto 10 kanenisb
XJIOpU/Ia CTPOHIIHSI.

2. JloGaBbTe mo 5-6 Kamenb pacTBOpa CEpHOW KUCIOTHL. B obeux nu mpoOupkax BbIIai
ocanok? OOBACHUTE PA3TUYMs, TONb3YsACh BenmuanHamu [1P st cynbdaToB KambIus ¥ CTPOHIIHA.

3. JobGaBbTe B MpOOMPKY C pacTBOPOM COJM KanbLus 3-4 Kamjau KOHLIEHTPUPOBAHHOMN
cepHoil kucnotel. Habmonaiite oOpazoBanue ocajka U OObSICHUTE IPUUMHY €0 BbINaICHUSI.

4. BpluuciauTe KOHIEHTPAIIMH HOHOB S04%, Heo6XxoaUMBIE TS ocaxaeHus HoHoB Ca2* u
Sr?* u3 pactBopoB paBHoii (1 M) KOHIIEHTpAIIMH, €I TP 0, = 6,1-107°, 1P, = 2,8:107.

OnbIT 4. I'uaposus coJiei
a) Onpenenenue pH pacTBopoB coJeit

1. Hanecute xarmmo pactBopa NaNOs Ha mHOJ0CKy yHUBEpCalbHOM HHIMKATOPHOH
Oymaru.

2. CpaBHMTE OKpacKy ¢ 3TaJIOHOM. 3anuiure BenuyuHy pH pactsopa.

3. [IpoBeaute ananornuHbie onbIThl ¢ pactBopamu NaxCOs, NaHCOs, Al(NO3)s.

4. Kakas cpena B kax1oM 13 B3SThIX pacTBOpoB? [Touemy?

0) Bansinue TeMnepaTrypsbl Ha cTelleHb IHAPOJIN3a COJIM

1. Haneiite B mpobupky 15-20 kanenb TUCTUIUIMPOBAHHON BOJIBI.

2. Bnecute B He€ 1-2 mimarens anerata HaTPHUSI U BCTPSIXHUTE MPOOUPKY.

3. Jlo6asbre 1-2 kamnu penondranenna. OOpaTuTe BHUMaHUE HA OKPAcKy MHJMKATOpa.

4. HarpeiiTe copepxumoe npoOupku B IulaMeHU crnupToBKU. [laiiTe oObscHeHue
HaOroaeMoMy sBiieHH0. HanumuTe ypaBHEeHHE peakLny.

S, Oxnagute npoOUpKy B XoJogHoW Boje. IIpowcxoauT 1M CHOBa CMeEUIEHHE
paBHOBeCHSI?

6. Crienaiite BBIBOJI O BIMSIHUU TEMIIEPATYphl HA CTETIEHb FMIPOJIN3a.

B) Bansinue usmenenusi pH cpeanl Ha cTeneHb rHAPOJIN3a COTH

1. Buecute B npobupky 10 xanenb JUCTUIUTMPOBAHHON BOJIBI.

2. JoGaBbre 1-2 kpucramma xmopuna onoBa (II) u  Berpsxaure mTPOOUPKY.
O0pasyroiuiics Oemblil 0camoK MpeacTapiseT codoi ocHOBHYIO coub ojoBa (1) Sn(OH)CI.

3. Hanumure noHHOE ypaBHEHHE COOTBETCTBYIOLIEH peakIy IHIPOIn3a.

4, Jo6aBbTe 5-10 Kamenas pacTBOpa COJSTHOW KUCJIOTHI, YBETUYHB STUM KOHIIEHTPAITHIO

MOHOB Bozopoza. PactBopuics mu ocanok? Kak nosnusno ymenslienue pH pacTBopa Ha cTeneHb
TUApOIIN3a conun?

r) HeoOpaTumslii ruapo/ius coJiei

1. B nmpo6upky Hanelite 6-8 kamnenb pacTBOpa HUTpaTa aJlOMUHUS.



2. Jo6aBbTe Takoil ke 00beM pacTBOpa KapOOHaTa HATPHSI.

3. OtmerbTe 00pa3oBaHHE OCa/Ka THAPOKCHIA ATIOMUHHS M BBIJCICHHE IY3BIPHKOB
okcupa yriaepona (IV).
4. Hanummure ypaBHeHus peaxuuil. Crenaiite BHIBO.

JlabopaTopHasi padora Ne6 «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKLIIMN»

Heab: mnpoBeAcHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUH W COCTaBICHUE UX
YpaBHEHUM.

OnpIT 1. Peaknum JUCponopuuoOHUPOBAHMS

a) Peaknusi 1MCIpONOpUHOHUPOBAHNS CYJIb(pUTAa HATPUS

1. B onny npobupky nomectute 1-2 Kpuctayinka cyiabhuTa HaTpusl.

2. Bo Bropyro mpobupky nomecture 1-2 KpucTaIMKa TPOKAIEHHOTO CyIb(uTa HaTPHUS.

3. B 06e npobupku BHEcHUTE 110 5-6 Kareiab JUCTULTAPOBAHHOMN BOJIBI.

4. PacTBOpuTe conm, HaxoAsAIIMECs B TPOOUPKAX.

5. Jo6aBbTe B KKy TPOOUPKY 1o 2-3 Karumm pactBopa cyiabdara meau (I1).

6. OTMeThTE OKpacKy OCaIKoB B 00eumx mpoOupkax (YepHBIH OCaIOK IMpPENCTaBIIsSET
co06oii cynbdun meau (II)).

7. OO0bsicHUTE pa3IMYHBIE OKPACKH OCAJKOB.

8. Hanummure ypaBHeHHE peakIUu pa3ioxeHHs cylbdura HATpUs, Y4YUTHIBAs, YTO
OJIHUM U3 TIPOJYKTOB MIPOKAIIMBAHUS SBIISICTCS CYIb(aT HATPHSL.

9. CocTaBbTe HOHHBIE U MOJICKYJISIPHBIE YPAaBHEHUS PEeaKIiii oOOMeHa.

0) Peaknusi nucnponopuuoHnpoBanus xjopuaa ojosa (1)

1. B nmpo6upky Hanelite 6-8 xamnenb pactBopa xiopuaa onosa (II).

2. JloGaBbTe MO KarIsiM pacTBOP IIETOYH JO IMOSBICHUS OCAJKa W JAIbHEHIIEro ero
pacTBOpEHHUS.

3. [Tpuneiite k pactBopy 10-12 kamnens JUCTHIUTMPOBAHHON BOJIBI.

4. HarpeiiTe pacTBOp 0 MOSIBICHUS YEPHOTO OCAAKA METAJUIMYECKOTO OJIOBA.

o. Hanmummre ypaBHeHuss peakiuii  oOpasoBanus: ruapokcuma osoBa  (ID);

terparuapokcoctannara (II) natpus; onosa u rekcaruapokcocrannata (IV) narpus.
OnbIT 2. BHyTpUMOJIeKY/JIsIpHbIe OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE PEaKINU

1. B npo0upky nomectute 2-3 kpucrauimka ouxpomara ammonus (NHa)2Cr207.

2. Conepxumoe MPOOMPKU HArpeiTe HaJ IJIaMEeHEM CIHPTOBKH JI0 TEX TOp, IMOKa He
IpOU30iIeT OypHOE pa3oKeHHe COJN.

3. HanwmmuTe ypaBHEHHWE peakiWH, YYUTHIBAs, YTO 3€JeHAas OKpacKa MPHUHAIICKUT

okcuny xpoma (III). Kpome Toro, B peakiuu 06pa3yrorcst a30T U Mapbl BOJBI.
OnbIT 3. Binsinue cpe/ibl Ha NPOTeKAHME OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuii
a) Bausinne pH cpeabl Ha XapakTep BOCCTAHOBJIEHUSI IEPMAHTAHATA KAJIUS

1. B Tpu npoOupku BHECUTE 110 2 KAl pacTBOpa IIepMaHTraHaTa Kajusl.

2. B oxny npoOupky n06aBbTe 2-3 Kariu 2 H. pacTBOpa CEPHOM KUCIOTHI

3. Bo BTOpy!0 npobupKy BHEcCHTE 2-3 Karid BOJIBI.

4. B TpeThio nmpoOupky npuiieiite 2-3 Karmim pacTBOpa MIETOYH.

S, Bo Bce Tpu mnpoOupku BHecuTe MO 2 MHUKpouImnarenas cyinbpura HaTpus U
nepeMenIaiTe pacTBOpsI O MOJIHOTO PacTBOPEHUS KPUCTAIIIOB.

6. HabmronaliTe 3a ©13MEHEHNEM OKpPAacKu PacTBOPOB BO BCEX TPEX CIIydasiX.

7. HanumuTe ypaBHeHUs peakluii BOCCTaHOBIICHHS NepMaHraHata Kajus CyIb(UTOM

HaTpusl B pa3HbIX Cpelax, YYUTHIBAs, YTO B COCIUHEHUS MapraHila B PAa3JUYHBIX CTEMEHSIX €ro
OKHCJIEHUS UMEIOT XapaKTepHble OKpacku: HoH MnO , - puonerossiii, voH MnO i’ - 3eTeHbIi, Mn?*
- GecIBETHBIH, a OKCHJL U THApokcu Mn?" - MalopacTBOpHMEIE BelllecTBA KOPUUHEBOTO I[BETA.

8. K kakoMy THIly OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMHA  OTHOCSITCS
MIPOBE/ICHHBIE B ONBITE 3a peakuuu?

0) Buumsiume pH cpeabl Ha cMmelnleHHe PaBHOBECHSI B  OKHMCJIUTEJIbHO-
BOCCTAHOBHMTEJIbHBIX PEAKIHAX



1. [TomecTuTe B mpoOUpKY HEOOIBITON KPUCTAILUTUK HOJIA.

2. Jlo6aBbTe 8-10 Kamnenb pacTBOpa MIETOYH.

3. [Tepememaiite copepxuMoe IPOOUPKH 10 MOJHOTO PacTBOPEHUS Hoja.

4, K obpa3zoBaBiiemycsi 6ecuiBeTHOMY pactBopy mnpubaBbre 10-14 kamemb pacTtBopa
CEPHOI KUCIIOTHI JI0 MOSIBICHUS Oypoil OKpacku pacTBOpa.

S. [Tonp3ysch pacTBOPOM Kpaxmaia, JOKaXHTe, 9To Oypast OKpacka BbI3BaHa OOpaTHBIM
npoueccoM o0pa3zoBaHusi CBOOOIHOTO Hofa.

6. Hanumure ypaBHeHUS peakiuil, y4UTbIBAsl, YTO IIPM PACTBOPEHUM MOJa B pacCTBOPE

IeJI0YM 00pa3yroTes cou omoBoaopoanoi HJ u iogroBatuctoit HJO kucior.

OnpIT 4. OKHCINTEIbHO-BOCCTAHOBUTEILHAA ABOIICTBEHHOCTD 3JIEMEHTOB, BXOAAIIHX
B CO€/IMHEHHUsI B IPOMEKYTOYHOM CTeNeHH OKUCIeHUs

a) BzaumoneiicTBue nmepoxkcua BOA0PO/ia ¢ IEPMAHTAHATOM KaJIUs

1. K 1-2 karusim pacTBOpa nepMaHraHara Kajaus 100aBbTe 2-3 Kaluid pacTBOpa CEpHOM
KHCJIOTHI.

2. JloGaBbTe K MOJTYy4eHHOMY pacTBopy 2-3 kamiu 3%-HOro pacTBopa MEepoKcHia
BOJIOpOAA.

3. Kak namenunacey okpacka pactsopa? Kakoii ras Beiaesnsiercs?

4. Hammmmre ypaBHeHune peakuuu. Kakue cBolcTBa IPOSIBISET B HEM IEPOKCUL
BOJIOpOIa?

0) BzaumopneiicTBue nepokcuaa BOAOPOAA C HOAUAOM KaIus

1. K 3-4 xamisim pactBopa moauja Kaiaus npwieite 3-4 Kamjid pacTBopa CEpHOH
KHCJIOTBI.

2. [TpubaBbTe K mMmosydeHHOMY pacTtBopy 1-2 kammu 3%-HOro pacTtBopa MHepoKcHia
BOJIOpOJA.

3. Jns xakoro BemiecTBa XapakKTepHa IMOsBUBLIASCA OKpacka pactBopa? Ilonb3ysch
pacTBOpoOM Kpaxmaia, JOKaXHTe, 4To Oypasi OKpacka BbI3BaHa 00pa3oBaHHEM CBOOOTHOTO Hoja.

4. Hanumure ypaBHeHue peakuuu. Kakue CBOWCTBa NpOSBISET B HEW NEPOKCHU]
BOjIOpoa?

OnpIT 5. Oprannyeckue BelecTBa B KaUueCTBE BOCCTAHOBUTeJIEH
a) BoccranoBiieHHe OMXpoMaTa Kajus

1. B npobupky nomecture 5-6 Karnenb pacTBopa Ouxpomara HaTpHUs.

2. Buecure B Hee 2-3 Kaniau KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI.

3. JloGaBbTe 4-5 kanens stunoBoro cnupta C2HsOH.

4. OTMeThTe U3MEHEHHE [BETa PACTBOpA U IMOSBICHHE CHEUU(UUECKOTO «I0JIOUHOTO»
3amaxa, npucyuero ykcycHomy ansaeruny CH3CHO.

S, Hanummure ypaBHeHue peakiuu, yuuThiBasi, oopazyetcs conb xpoma (11I).

0) BoccTaHoB/1eHHE IEPMAHTIAHATA KAJIUS

1. Buecure B mpobupky no 5-6 karenb pacTBOPOB I11aBEJIEBOM KUCIOTHI U 2 H. pacTBopa
CEpPHOM KUCIIOTBHI.

2. Ho6aBpTe 2-3 Kariu nepMaHraHaTa Kajaus U HaOJro1aiTe yepe3 HEKOTOpoe BpeMs 3a
o0eclBeyMBaHMEM TIepMaHraHaTa Kajus.

3. CocrtaBpTe  ypaBHEHME  pEaKIMHM,  y4YUTbIBasg,  4YTO  [€pMaHIaHAT-UOH

BOCCTaHaBNMBaeTcs 10 noHa maprania (II). B peakuuu taxke Beiaensercsa okcup yraepoaa (IV), no
KOTOPOTO OKUCIISIETCS 1IaBeieBasi KUCIIOTA.

JlaGoparopHas padora Ne7 «Koppo3usi MeTaJioB»

Ieab: 0o3HAKOMJICHHE C 3JEKTPOXUMHUYECKOW KOppO3MeH; (akTopamu, BIMSIOIMMH Ha
KOPPO3HI0; METOAAMH 3alIUThl OT KOPPO3HH.

OnbIT 1. BiansiHMe aAKTHBHOCTH KOHTAKTHPYIOIIEr0 MeTAJ1J1a HA KOPPO3HI0

1. Bospmute Tpu ckpenku st Oymar. B oaHYy BCTaBbT€ TOHEHBKHII KycOuek
METaJUIMYECKOr0 0JI0Ba, BO BTOPYIO — MEJIH, TPETHIO OCTABbTE B KAUECTBE KOHTPOJIA.



2. Jlo6aBbTe B Tpu MPOOUPKH C BOJOH IO OJHOM Karie pacTBOpa COJSTHON KHUCIIOTHI, TT0
2-3 karu pactBopa kpacHoi kpoBsiHoit conu K3[Fe(CN)e] 1 omycTHTE B HUX CKPETIKH.

3. OTMeThTE HHTEHCHBHOCTD OKPACKH BO BCEX TPEX MPOOHPKAX.

4. Crenaiite BBIBOJIBI O CKOPOCTH KOPPO3HHU B KAKIOM CITydae U HAMUIIUTE KATOTHbBIE U
AHOJTHBIC PEAKIIHH.

OnbIT 2. Biinsinue cpeabl HA CKOPOCTH KOPPO3HH

1. Bosemute Tpu npobupku. B nepByro HanelTe pacTBOp XJIOpHIa MarHus, BO BTOPYIO —
pacTBOP COJISIHON KUCIIOTHI, B TPETHIO — AUCTUIUIMPOBAHHYIO BOAY.

2. OHOBPEMEHHO OITyCTUTE BO BCE IPOOUPKU 110 OJJHOM CKpEIKE.

3. JloGaBbTe uepe3 5-10 MUHYT B Kaxayr NpoOMpKY 10 3 Kaljli pacTBOpa KpacHOM
KpPOBSIHOM COJIH.

4. OO0BsACHUTE HHTEHCUBHOCTH OKPAacKH (BO BCEX JIM NPpoOMpKax?), HAMUIIUTE YPABHEHUS

MPOTEKAIIIUX PEAKIINH, CIIeNIATe BBIBO/IL.
OnbIT 3. DJ1eKTPOKOPPO3US MeTALIA

1. Haneiite B U-00pa3nyto TpyOKy pacTBOp XJI0OpHIa HATPHS.

2. JloGaBbTe B KaXX0€ KOJIEHO IO 2 Kalli pacTBOpa KpPacHOM KpOBSHOM COJIM U
dbenondranenna.

3. [Torpy3ute B pacTBOp JK€JIE3HbIE MEKTPOAbI (CKPEINKH) U MOIKIIOUUTE K 3JIEKTPOoAaM
MOCTOSIHHBIN TOK.

4, OO0BbsicHuTe HAOTIOJECHUS U 3aMUIINTE AHOAHBIA U KaTOIHBIN MPOIECCHI.

OnbIT 4. AHOHBIE U KATOAHbIE OKPBLITHS

1. Haneiite B aBe mpobupku no 15-20 xaresns pacTBopa CEpHON KUCIOTHI U JOOABBTE 110
2 KaIuIM pacTBOpa KpacHOM KPOBSHOM COJIU.

2. Onycrtute B 0JIHY IPOOUPKY MOJIOCKY OLIMHKOBAHHOT'O JKeJe3a, B IPYTYIO — JIy>)KEHOTO,
MpeBApUTENLHO CIIEIaB Ha UX MOBEPXHOCTH INIyOOKHE [apaAUHBI HOKOM.

3. OtMmetbTe Yyepe3 5-10 MUHYT MOSIBJIICHHE CUHEW OKpPacKU B MECTE IapanuH (B Kakon
npobupke?).

4, OO0bsicHuTe HAOMIOICHUS U 3AITUIITUTE aHOAHBIM M KaTOIHBIN MPOIECCHI I KaXKI0M
rajabBaHONapBbI.

Omnpit S. IIporexkTopHasi 3amuTa

1. Jlo6aBbTe B /B€ MPOOUPKU C JTUCTHIUIMPOBAHHOM BOJOHM MO OAHOM Karie COJSHON
KHCJIOTBI U I10 JIBE KaIlJIM pacTBOpa KPACHOM KPOBSIHOM COJIN.

2. Onyctute B 0JIHY IPOOUPKY CKPETIKY, B APYTYIO — CKPETIKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTe MOSIBIIEHUE NHTEHCUBHOM CMHEHW OKpacKH (B Kakou mpoOupke?).

4. OObsicHuTe HAOMIOACHUA. 3alUIINTE KAaTOAHBIA M aHOAHBIN mporeccel. Caenaiite

BbIBOJI. Kakyto posib BBIMOJIHAET QIFOMUHHUNA?
OnbIT 6. IIppMeHeHre HHTUOMTOPOB

1. Haneiite B 1Be mpoOupku 1%-HbIil pacTBOp CEpHOM KUCIOTHI U 100aBbTE MO 2-3 KaIuu
pacTBOpa KPaCHOU KPOBSIHOM COJIH.

2. PactBopute B o1HO# npoOupke yporponuH (1 mmarens).

3. Omnyctute B 06e npobupku no oHo ckpenke. Kakoit Habmogaercs adpdext? Kakyro

POJIb BBIMOJIHSAET YPOTPOIIUH?

Kpurepum ouneHku:

MakcumanbHOE KOJIMYECTBO Oa/UIOB 3a JIAOOPAaTOPHBIA TMPAKTHKYM, BKIIFOYAFOIIUH
naboparopabie padoTel NeNe 1-7, — 30.

- 30 GayIOB BBICTABJISIETCS CTY/ICHTY, €CJIH OTUETHI BHIOJIHEHBI 0€3 3aMEYaHU;

- 20-29 GayoB BBICTABIISIETCS CTYACHTY, €CIIH B OTYETAaX COZACPIKATCS HEOOJbIIHe
HEJI0YETHI;

- 3-19 6a/TOB BBICTABIISIETCS CTYACHTY, €CIIH B OTYETAaX COJEPIKATCS CYIICCTBEHHBIC
OIINOKH;



- 1-2 Ganna BBICTABJISETCS CTYACHTY, €CIM OTYETHI HE O(QOpMIIEHBI, HO PabOTHI
BBITIOJTHCHBI.

7.2.3. ocemaeMocTh

Kpurtepun onenku:

MaxkcuMalibHOE KOJIM4YecTBO OayuIoB 3a mocemenue 3agatuii — 10. 3a mocemienue 8 4acos
ayJUTOPHBIN 3aHATUN — 1 Gayt. 3a MpOIMyCK 8 YacoB MO HEYBAXHUTEIBHON NpUYMHE — «MUHYC |
Oai.



7.3. OuneHouHble cpeACTBA [Jisi NMPOMEKYTOYHOH ATTECTALMH IO HTOraM

OCBOCHHUSA JUCIHHUIIJINHBI

7.3.1. Bompocsl K IPOMeKYTOYHOI aTTecTAlINU

Cemectp 1
Ne Bonpochl k 3k3aMeny
n/n

1 | OcHOBHBIC TIOHSTUS XMMHH: MOJIEKYJA, aTOM, 3JEMEHT, BEIIECTBO (MPOCTOE, CIOKHOE),
SMIMpHUYecKasi, rpaduyeckas, MOJEKyIspHas (GOpMyJibl BEIECTBA, XUMUYECKas peakuus,
CTEeXHOMETpUUecKuid K03 durmeHt

2 | Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHHMH: OKCHIbl, KHCIOTHI,
OCHOBaHUs, COJIHU

3 | Crexuomerpus. 3aKOHOMEPHOCTH HU3MEHEHHMS U CIIOCOOBI OIpENesICHUs] KOJIUYecTBa
BeuiecTBa. OCHOBHBIE ONpesiesieHus: GopMyJbHas €IUHHUIA BEUIECTBA, MOJIb, TOCTOSHHAS
ABorazpo, MoJjspHas Macca, MOJIApHBIH 00beM, MOJIIpHAas Macca XMMHUYECKOIro
HKBHMBAJIEHTA, MOJISIPHBIM 00bEM XMMHUYECKOTO SKBUBAJICHTA.

4 | KonnyecTBeHHbIE 3aKOHBI IPOTEKAHUS XUMUUECKUX PEAKIMIA: COXPaHEHHs MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOLIEHHUH, 00bEMHBIX OTHOLIEHHH, ABOraipo U CIeICTBUS
u3 Hero, MenaeneeBa-Kianeiipona, oO0bequHEHUI Tra30BbId, NapLUAIbHBIX JABICHUN
JlanbTOoHa, 3aKOH SKBUBAJICHTOB

5 | Teopun crpoenust aroma. CoBpeMeHHasl TEOpUsl CTPOEHHUS] aTOMOB. ATOMHbIE OpOUTAIH.
KBantoBble uncia. [IlpuHIuMIbI ¥ TpaBuiIa 3a110JIHEHUS] aTOMHBIX opOuTaeit

6 | Ilepmogmueckuii 3akoH. CtpykTypa [lepronnyeckoit TabauIbl

7 | Ileppoau4HOCTh H3MEHEHMsI CBOMCTB 3JE€MEHTOB. PacnpocTpaHeHHOCTh XMMHUYECKHX
9JIEMEHTOB

8 | Xumuueckasl CBSI3U: SHEPrus, AJIMHA, Yrojl cBA3M. Buabl xumudeckoil cszu. CBoHcTBa
KOBAJEHTHOM CBSI3U: HAIpPaBIE€HHOCTb, HACHIIIAEMOCTb, MOJSPHOCThb. VOHHas CBA3b:
NOJIIPU3YEMOCTh W MOJIIPU3YIOIIEE JeHCTBUE. Merauimueckas CBA3b: 30HHAs TEOpUs
KpuctauoB. BogopoaHas cBs3b

9 | Meron BaJeHTHBIX CBA3ed, ruOpuau3anus. MeToJ MOJEKYJISPHBIX OpOHMTajei: MOopsIoK
CBSI3M, MAarHUTHbBIE CBOWCTBA MOJIEKYJI U HOHOB

10 | Metoa 'munecniu: MpoCTPaHCTBEHHOE CTPOEHHUE MOJIEKYJ U MIOHOB

11 | MexxMouieKyssipHbIe B3aUMOIEHCTBUS

12 | OcHOBHbIE MOHATHSA U OMNpPECICHUS] XUMHUECKOW TEepPMOJMHAMMKH: TEPMOJAMHAMHUYECKas
cuctema (M30JMpPOBaHHAs, OTKpbITas, 3aKphiTasi), (aza, FOMOIEHHbIE U T€TEPOTreHHbIE
CHCTEMBI, HapaMeTpbl COCTOSIHUS (IKCTEHCUBHBIC, MHTEHCHUBHBIE), (YHKLIHUU COCTOSHUS,
XUMHYECKMM  TEepMOAMHAMMYECKHUH  Tpolecc  (CaMONpOU3BOJIbHBIN, PaBHOBECHBIH,
HEpaBHOBECHBIN), (Da30BbIN epexo, BHYTPEHHS SHEPrus, TEIIIOTa, paboTa

13 | [lepBblil 3aKOH TEPMOAMHAMHUKH M €ro IMPHJIOXKEHHE K IpolieccaM B MJCATbHOM Trase:
M30XOPHOMY, H30TEPMUYECKOMY, H300apHOMY

14 | [lonsatue TtermioBoro s¢¢exra XUMHUYECKOHM peaklUuu: TeIuioBoH 3((eKT peakiuy,
TEPMOXUMHYECKOE U TEPMOJUHAMUYECKOE YPABHEHMSI, CTaHAAPTHBIE TEPMOIMHAMHYECKHE
YCIIOBUS, CTAHJAPTHAsl SHTAJIBIINS PEAKLIUU

15 | CrangapTHble SHTAJIBIIMU 00PAa30BaHMsI U CTOPAHMSI BEILIECTB

16 | 3axon I'ecca u crneacTBuUs U3 HETO

17 | Bropoii 3aKk0H TepMOJIMHAMHUKU. DHTPONUS KaK (PYHKIMS COCTOSTHUSI CUCTEMBbI

18 | Tperuii 3aKoH TepMOIUHAMUKU. AOCOJIOTHBIE 3HAYSHHSI CTAHIAPTHBIX SHTPONUN BEIECTB

19 | Kputepun HanpaBIeHHOCTH CaMOIPOM3BOJIBHOIO MPOIIecca B 3aKPhITOH cucTeme

20 | Kunernka xumuueckux peaknuii. OCHOBHBIE TIOHSTHS U ONPECIICHHSI
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OcHOBHOM NIOCTYJIAT XUMHUYECKON KUHETHKHU

22 | BiusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKUX PEAKIMH

23 | Teopernueckue MpeaCTaBICHHS O CKOPOCTSIX 3JIEMEHTAPHBIX PeaKIUi

24 | OcoOeHHOCTH KMHETHKHU IeTepOreHHBbIX peakuuil. Peaknuu Ha rpanule paszuena TBepoe
TEJIO — a3 ¥ TBEPJIOE TEJIO — KUIKOCTh

25 | OcHoBbl KaTasn3a. OCHOBHBIE IOHATUS W ONpeneneHus. MexaHu3Mbl HPOTEKAHUS
KaTaJIUTUYECKUX PEaKLIMl

26 | Xumunueckoe paBHoBecue. OOpaTuMble U HEOOpAaTUMBbIE XUMHUYECKHE peakuuu. Buasl u
0COOEHHOCTH XMMHUYECKOTO paBHOBecHs. KoIM4ecTBEHHBIE XapaKTEPUCTUKNA XUMHUYECKOTO
pPaBHOBECHSI

27 | BinusHue pa3nuyHbIX (PAKTOPOB Ha XUMHUYECKoe paBHoBecue. OCOOEHHOCTH OIUCAHHUSA
PaBHOBECHSI B T€TEPOr'€HHBIX CHCTEMax

28 | OGmue coiicTBa pacTBOpoB. OCHOBHBIE IOHATHUS U ONPEAEICHUS

29 | CnocoObl BbIpaKeHHUs] KOHLIEHTPAIMH PACTBOPOB

30 | XuMuyecKkre paBHOBECHsS B PACTBOpax: COJIbBaTaLlUs

31 | TepmoarHaMUYeCKHE XapaKTEPUCTUKU Ipoliecca 00pa3oBaHus PaCTBOPOB

32 | KomuuratupHble CBOWCTBA pacTBOPOB

33 | Bimsnue pa3nuuHbIX (PaKTOPOB HA CBOWCTBA PACTBOPOB JIEKTPOJIUTOB

34 | lucconmanus cinadbIX IEKTPOIUTOB

35 | PacTBOpBI CHIIBHBIX 3JIEKTPOJUTOB

36 | MonHble paBHOBECHS B BOJHBIX PACTBOPAX JIEKTPOIUTOB

37 | I'maponu3 coned: 1O KaTHOHY, IO aHUOHY, NOJHBIA ruaponu3. CreneHp WU
KOHCTaHTaruaApoJIm3a

38 | IlpousBeneHne pacTBOPUMOCTH. Y ciloBHE 00pa30BaHus 0CaIKa

39 | HampasiieHne 0OMEHHBIX TPOIIECCOB B PACTBOPAX JICKTPOJIUTOB

40 | OKUCIUTEFHO-BOCCTAHOBUTENIbHBIC peakMi. MeTO I 3JIEeKTPOHHOTO DajlaHca

41 | DnekTpoHblE MPOLIECCHl: OCHOBHBIE ONPEIEICHUs

42 | 3akonsl Dapanes

43 | IloTeHuManbl 3JIEKTPOXUMUUYECKON CHCTEeMbl. JIBOMHON 31€KTpUYECKUI CIIOH.

44 | CtaHmapTHBIA BOJOPOIHBIN AIIEKTPOA. Psii CTaHAAPTHBIX SJEKTPOIHBIX MOTEHIMAJIOB
MeTasuioB. YpasHeHue HepHera

45 | XuMuyeckne U KOHIICHTPAIIMOHHBIE TaJJbBAHUUECKHUE 2JIEMEHTHI. JiemMeHT Janmaisa-Axkoou

46 | Dnektponu3. [ToTeHan pa3aoxeHus, OCIeI0BaTeIbHOCTh MPOIIECCOB HA IEKTPOIaX

47 | Knaccudukaius KOppo3HOHHBIX Cpel, pa3pylieHuid u mporeccoB. [Tokasarenn ckopoctu
KOPPO3HHU

48 | Xumuyeckast KOppO3Hsi: BUJIbl U pa3HOBHIHOCTH

49 | DnekTpoXuMHYecKasi KOPPO3Hsl: MPHUUUHBI 1 MEXaHW3M BO3HHUKHOBEHUS

50 | 3amura OT KOPpO3UHU: JIETHPOBAHUE METANIMYECKUX MaTepuanoB; U3MEHEHHE COCTaBa U

CBOWCTB KOPPO3UOHHOM CPE/Ibl; SIEKTPOXUMHUYECKAS 3aIUTa: BUJIBI U MEXAHU3M JICHCTBHUS;
3alIMTHBIEC TOKPBITUS: BUJBI, METO/Ibl HAHECEHHUS U 00JacTH MPUMEHEHUS

7.3.2. Kpurtepuu u HOpMbI OLlEeHKH

VYcnoBueM gomycka K 9K3aMeHY SIBIISETCS:
- BBITMIOJIHEHHE U cjaua OTYETOB JabopaTopHbIX paboT NeNel-7;
- BBINOJIHEHHE UTOTOBOM KOHTPOJIbHOU paboThl Ha 30-60 OanoB.




dopma

NpoBeICHUs
Cemectp . Kpurepun u HOpMBI OLIEHKH
MPOMEKYTOYHOM
arTecTaumu
1 sK3aMeH (1o «OTJIMYHO» Tekymuit peUTUHT COCTaBIISAET 85-
HAaKOIUTEJIbHOMY 100 6amnoB
PEUTHHTY) «XOpOLIO» Texkymuii pedTuHr cocrapiuseT 70-

84 damioB

«YIOBJIETBOPUTEIILHO»

Texkymui peuTHuHr cocTaBiseT 55
-69 6amioB

«HCYOOBJICTBOPUTCIILHO»

Texymuii pedTHHr cocTaBisieT 0-
54 GaynoB




8. YueOHO-MeTOANYeCKOe H HH(POPMaLIHOHHOE o0ecnieYeHne T CIHIIIMHbI

8.1. Oosa3arenbHas JUTepaTypa

KouunyecTBOo B
Tun (y4yeOHHK, yueOHOe .
Ne nocooue, yueoHo- Hay-nou
wn ABTOPBI, COCTABUTEJH 3aruaBue (3aroJI0BOK) MeToHIecKoe mocobHe, I'on u3nanms oudamnorexe /
NpAKTHEYM, Ip.) HanmeHnoBanme
IBC
1 H.C. AxmertoB AxwmeroB, H. C. O0mias 1 HeopraHu4deckas Y4eOHuk 2023 ObC «JIaup»
xumus / H. C. Axmeros. - 13-e u3n., crep. -
Cankr-IlerepOypr : Jlansb, 2023. - 744 c. -
ISBN 978-5-507-45394-8.
2 | H.B. KopoBuH [u ap.]; mog | O6mas xumus. Teopust u 3agauu : yuebHOe Y4eOHoe nmocodue 2022 OBbC «Jlanb»
pen. H. B. Koposuna, H. B. | moco6ue mist ByzoB / H.B. Koposun, H.B.
Kynemoga. Kynemos, O.H. I'onuapyk [u np.] ; moxg
penaxkuueii H.B. Koposuna u npog. H. B.
KynemoBa. — 6-e wu3n., crep. — CaHkT-
[TeTepOypr : Jlans, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | H.IO. Yepnukoga, B.B. Uepnukosa, H. FO. Hauana oOmieit xumun : YueOHuk 2023 OBbC «Jlanb»
CamommH yuebHuk g By3os / H. }O. Uepnuxosa, B.
B. Camomun. - Canxt-IlerepOypr : Jlaus,
2024. - 488 c. - ISBN 978-5-507-48676-2.




8.2. JlomosiHUTe/bHas JUTEpaTypa

KoauuecTBO B
Tun (yuyeOHNK, yueOHOe

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BOK) Ton u3nanus oubanorexe /
n/n MeToauYecKoe nmocoomue,
HpAKTHKYM, Ap.) HanmenoBanme
p YM, Ap. 3EC
1 | JL.A. bop3oBa OcHOBBI  00mIeH XUMHH [ DIJIEKTPOHHBIN YyebHoe mocobue 2014 ObC «Jlanp»

pecypc]: y4eb. mocoome / JI.JZI. Bop3osa,
H.YO. Yepnukosa, B.B. SxymeB. — CaHkT-
[TerepOypr: Jlawp, 2014. — 469 c.: un. —
(Yuebnuku ans  By3oB. CneuuanbHas
muteparypa). — ISBN 978-5-8114-1608-0.

2 H.®. Cracb Pemenne 3amay 1o oOIEd — XMMHH Y4yebHoe mocodue 2016 ObC «JIaupy»
[DnexTpoHHBIH pecypce]: yaeb. mocobue / H.
®. Cracs, A. B. Kopurynos. — 3. 3-¢, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (YueObHuku 17 By3oB. CrnenuanbHas
muteparypa). — ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos OOmast ¥ HeopraHuyeckas  XUMHSL. YuebHoe nocobue 2019 9BC «Jlanb»
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuMu U XUMHUYECKOE paBHOBECHE.
COopHUK 3aJaHMIl U BapUaHTOB: y4yeOHOE
nocobue / K. HO. TapxoB. — Cankr-
[TerepOypr: Jlanp, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. [TaBnoB OO0mast ¥ HeopraHUYecKast XUMUsT: YICOHHK / Y4aeOHHuK 2011 3BC «Jlaub»
H.H. IlaBnoB. — 3-¢ wu3a., wcmp., OOM. —
Canxrt-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3. Ilepeuenn nmpogeccHOHATBLHBIX 023 TaHHBIX U HHPOPMANMOHHBIX CIIPABOYHBIX
CHCTEM

- BytnepoBckue coobiieHus [ DNeKTpOHHBIN pecypc]| : MHOTOIIpeIMET. Hayd. )KYypH. /
000 «MHHOBaIMOHHO-U3ATENbCKHUN 10M «byTiiepoBCKOE Hacaeaue». — DIEKTPOH. KypHaI. —
Kazans : OOO «/HHOBaLMOHHO-U31ATENbCKUM oM «byTinepoBckoe Haciienuey, 1999- . Pexxum
JocTyma K kypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHs B UHTEpecax YCTOMUMBOIO Pa3BUTHS [ DJIEKTPOHHBINA pecypc] : MexayHap.
Hayd. KypH. / Cubupckoe otnenenue PAH. — DnektpoHn. xxypHai. — HoBocubupck : M3gaTenbcTBo
CO PAH, 1999- . Pexxum nocryna k xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepedyeHb MPOrpaMMHOI0 00ecTieYeHUs!

Ne Hanmenopanue IO PexBu3NTHI noronsi)pa
n/n (naTa, HOMep, CPOK J/ielicTBHUS)
1 | Windows: norosop Ne 757 or 04.07.2018, cpox
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUS — OECCPOUHO;
KOoHTpakT Ne 1653 ot 14.12.2018, cpok
JeCcTBUS — OECCPOUHO
2 | Office Standard: norosop Ne 690 or 19.05.2015, cpok

Office Stdandard 2013 Russian OLP NL
AcademicEdition

JeicTBUS — OECCPOUHO

8.5.  Onucanue MaTepuaJIbHO-TEXHHMYeECKOH 0a3bl, HEOOXOAUMOIi /151 OCYIeCTBJIEHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

Ne
n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1J1s1 IPOBe/IeHus!
NMPAKTUYECKUX U JIa00PATOPHBIX 3aHATHH,
MOMeIIeHU 1JI51 CAMOCTOATEJIbHOMI
padoThI 00yUaOIUXCs (HOMEP ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMA

«BOJIBIIIA A XUMUYECKAA
AYJIUTOPUSA» Vuebnas aynutopus IS
MPOBECHUS 3aHIATHN JIEKIIMOHHOTO THIIA.
VYyeOHast ayauTopust AJis MPOBEACHUS 3aHATHI
CEMUHAPCKOT0 TUIA. Y4ueOHasi ayIuTOPHs JJIs
KYpPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpPCOBBIX pa0o0T). YueOHasi ayauTopusi Ijs
MIPOBEICHUS TPYIMIOBBIX U MHAUBUAYAIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Jid
MPOBEACHUS 3aHATUN TEKYLIEro KOHTPOIS U

IIPOMEKYTOUYHOM aTTECTALUH.
A-125

Crosbl  y4yeHMYECKHE TPEXMECTHbIE W
JIByXMECTHBIE MOHOOJIOKH, CTOJ
MIPENOAABATENbCKUN, CTYI
npenojaBaTelabCckuil, kadenpa, J10ocka
MeJIOBasl. OJKpaH HAaBECHOW, IIPOEKTOP,
IPOLIECCOP. MBIIIb KOMIIL., ITYJIBT.

JlaGopatopust «OOmelr W HEOPraHUIECKOM
XUMHUNY YueOHas ayAuTOpUs Ui TPOBEICHUS
nabopaTOpHBIX pabOT. YdueOHas ayauTOpust
JUIS IPOBEICHUS 3aHATUI TEKYILEro KOHTPOJIS
Y IPOMEKYTOUHOM aTTECTAIUH.

A-310

Cron nabopaTopHBIA, CTON NPHOOPHBIH,
BBITSDKHOM miKad, mKad Al pPeakTHBOB,
mkad Ui MOCynbl, MapTa yYeHUYecKas,
CTON  THCHMEHHBIH, TyMOBI, MOWKH,
TaOypeThl, TOCKa MEJIOBasl.

KomnrerotepHsiit kiacc. YueOHas ayauTopus
JUIsl IPOBEACHUS 3aHATUM JIEKIIMOHHOIO THUIIA.

Cronsl YYEHUYECKUE, CTOJNI
IIPENOAABATENIbCKUMN, CTYJIbsI YY4EHUYECKHUE,



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yJammxcs (HoMep ayAUTOPHH)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

VYueOHast ayAuTOpUs U1 IPOBEACHUS 3aHATUI
CEMMHAPCKOro TUMa. YuyeOHas ayAuTOpUs s
IPOBEICHUS JIA0OPATOPHBIX PadboT. YueOHas
ayIUTOpUsl NIl KypCOBOI'O IPOEKTUPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIuTOpUs JUIsl IPOBEICHMS TIPYNIOBBIX H
WH/IMBUYAIbHBIX KOHCYJIbTallMi  YdeOHast
ayquTopus Ul INPOBEINEHUS  3aHATUU
TEKYIIEro KOHTPOJII M IPOMEXKYTOUYHOU
aTTECTALNN.

VYJIK-812

nocka ayautopHas (mapkepnas), IIK c
BBIXO/IOM B ceTh VIHTEpHET.

[ToMenienue iss CaMOCTOSTEILHONH PabOThI
0o0yyJaronmxcs
I-401

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI.
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