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Cpok aeiicTBus padoueii nporpaMmMbl JMCOMILIMHBI 10 «31» aBrycra 2030 r.

COI''TACOBAHO

3aBenyrommii  kadempoir  «OOOpyIOBaHWE M TEXHOJIOTHMH  MAIIHHOCTPOUTEIHHOTO
TIPOM3BOJICTBA»

« » 20 T. H.1O. Jlorunos
(noonuce) (H.0. Damunus)

YTBEPXIEHO
Ha 3acenanuu nieHTpa MEIUIMHCKOW XUMUU

(mpotokomn 3acenanus Ne 1 ot «28» aBrycra 2025 r.).



1. eab ocBoeHNsT AUCHMIIJINHBI

Lenp ocBoeHUs! AUCHMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHUM (MOHSATHH,
3aKOHOB, ()aKTOB, XMMHYECKOI'O $3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HAHUUA 00
OKpYXalollleM MHpPe M €ro 3aKOHax, a Takke c()OpMHpOBATH COBPEMEHHOE NpPEJCTaBJICHUE O
BELIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aUMHBIX IIPEBPALLICHUSIX.

2. Mecto nucunnimmasl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 68,3PIPYGTC$I JaHHasg JUCHMIIIIMHA:
((A,HaHTHBHBIﬁ KypC MaT€MaTUuKu».

JIMCUMIUIMHBL M TPAKTUKH, AN KOTOPBIX OCBOEHHE IAHHOW JUCLMILIMHBI HEOO0XOAUMO Kak
npenuiecTyrouee: «MarepranoBeieHUE U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaTepuanoBy, « Teopus

pE€3aHuA MaTCpHUaIOB).

3. Ilnanupyemble pe3yabTaThbl 00y4eHHs
dopmMupyemsbie U Nuagukaropbl
KOHTPOJINpyeMble JAOCTUKEHUS IInanupyemMsble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHI Ui o0yueHust
(K021 1 HAMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
OIIK-1. Croco6en | OIIK-1.8 VYmeer BbIsABIATH | 3HaTh: KiIacCU(UKALMIO XUMUYECKUX
MIPUMEHSITh €CTECTBECHHO-HAYYHYIO IIPOLIECCOB, IPOTEKAIOIUX Ha
€CTECTBEHHOHAYYHBIE W | CYIIHOCTb  NpoOneM B | 0OBEKTE npodeCCHOHATBHON
OO0IIeNHXEHEPHBIE npodeccuoHaIbHON NeSITeIbHOCTH; OCHOBHBIE MOHATUS U
3HaHUS, MeTO/IbI | 00IIacTH, PYKOBOJCTBYSACH | 3aKOHBI XHMHH, OCHOBHBIC 3aKOHBI
MaTeMaTH4YeCKOro aHaln3a | 3aKOHAMM M METOJAMHM | B3aUMOCBSI3H MEXKIY CTPOCHHEM H
W MOJEIMPOBAaHMSA B | €CTECTBEHHBIX  HAayK M | XUMHYECKHMH CBOWCTBAMH BEINECTB;
npodeccnoHanbHOM MaTEMaTHKU OCHOBHBIE 3aKOHOMEPHOCTH,
JESATEIBHOCTH COINIPOBOXKAAIOIINAE B3aUMOJIEHCTBUS

BEILIECTB;

YMers: OIPEIEATh
XUMHNYECKUX

HPOTEKAIOIIUX Ha 00BEKTe
popeCCUOHAIBHOU  JESTEIHHOCTH;
NOPpUMCHATH OCHOBHBIC TIIOHATUA H
3aKOHBl XHMHH, OCHOBHBIC 3aKOHBI
B3aMMOCBA3HU MCXKAY CTPOCHUCM U
XMMHUYECKMMHU CBOIMCTBaMHU BELIECTB;

IIpUpOaY
MPOIIECCOB,

OCHOBHBIC 3aKOHOMEPHOCTH,
COIMPOBOKAAIOIIINC B3aHUMOJICHCTBU
BCIIICCTB JJ1s0 peIICHuA 3aaa4

npodeccHnoHabHOM IeSTENbHOCTH;

Brmanmers: wmeTtomamMu  omnpenesieHHst
KIaccupuKanum XUMHYECKHUX
MPOIIECCOB, MIPOTEKAIOITUX Ha
00BeKTe npodeccuoHaIbHON
JICSITEIbHOCTH; METOIUKOMI
MPOBEACHUS pacyeToB c
HCIIOJb30BaHUEM OCHOBHBIX ITOHATUN
¥ 3aKOHOB XMMMH, OCHOBHBIX 3aKOHOB




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHI[HH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHH S
KOMIIeTeHIInii
(K01 1 HANMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

B3aMMOCBA3U MCKAY CTPOCHUCM U
XMMHUYECKMMHU CBOICTBaMHU BELIECTB;
OCHOBHBIX 3aKOHOMEPHOCTEH,
COIIPOBOKIAIOIIUX B3aUMOJCHCTBUSA
BELIECTB I pELIeHus  3ajad
IpogecCuOHATIbHOMN 1 TEIbHOCTH

OIIK-5.

Cnocoben

paboTaTte C HOPMATHUBHO-

TEXHUYECKOM
JIOKYMEHTALEM,
CBSI3aHHOM
npodeccnoHaTEHOM

ACATCIIBHOCTBIO, C YYCTOM

CTaHJapTOB,
MpaBHII

HOpM

u

OIIK-5.1. YmMmeer
COIOCTABIIATH u
0o0pabaTbIBaTh pe3yJbTaThI
UCCIIeIOBATENHCKON
ACATCIIBHOCTH, HCIOJIb3YA
CTaH/IapTHOE
o0opyoBaHue, Npudopsl U
MaTepHabl

3HaTh: METOAbI IIpOBCACHUA
IKCIEPUMEHTAIBHBIX HUCCIICIOBAHHUNA
C HCIIONB30BAaHMEM CTaHJAPTHOTO
XHUMHAYECKOTO 00opyI0BaHUs,
npuOOPOB, MATEPHAIIOB U 00PaOOTKU
HIOJYYCHHBIX PE3YJIbTATOB

YMeTb: TpPUMEHSTh TEOPETUYECKHE
3HAHUS TUIst MIPOBEICHUS
OKCHEPUMEHTa C HCIIOJIb30BaHUEM
CTaHJapTHOTO XHUMHYECKOTO
o0opyoBaHus, puOopoB,
MaTepuaJioB M  0OpabOTKM  €ro
pe3yIbTaTOB

Bnamers: MerolamMM  IOCTAHOBKH
IKCIIEPUMEHTAa C HCIIOJIb30BAHUEM
CTaHJApTHOTO XUMHUYECKOTO
o0opyoBaHus, puOopoB,
MaTepHajoB M aHalIM3a MOJTy4EeHHOU
uHdopmanuu




4. CTpyKTypa u copep:KaHHe TN CHUIITHHBI

DopMbI
. TeKyl1ero
Moy st g WL | Hamenonae 1o T | Coeery| T | Banaa | tcpasran, | somnpu
: (HanMeHOBaHMe
OLICHOYHOI0
Mopyis 1. Jlexuus (Jlekl)  |OcHOBHBIE NOHSITHSI U 3aKOHBI XUMUU 1 2 - -
CtpoeHue u [Tpaktueckoe  |Pacyersl mo hopMynaMm U ypaBHEHUSIM 1 2 - - KouTponpHas
cBoricTa BemecTna |3anstue (Ilpl) abora Nel
Jlexmms (JIek2)  |OcHOBHBIE KJIacChl HEOPTaHHMYECKHUX 1 2 - -
BELIECTB
[IpakTuueckoe  |ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 2 - - KonTposbHas
3ansatue (I1p2) paboTa Ne2
JlabopaTtoproe  |OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 1 2 - - OTtyeT mo
3anstue (JIabl)  [BemiecTB mabopaTtopHoit
pabote Nel
Jlexkuus (Jlek3) | XuMuYecKuil S5KBUBAJIECHT 1 2 - -
[Ipaktuueckoe | XUMHUYECKUN SKBUBAJICHT 1 2 - - KonTponbHas
zansitue (I1p3) abota Ne3
Jlabopatoproe  |OmpeneneHre MOJSIPHONW MacChl 1 2 - - OTtyeT 1o
3ansTHe (JIa02)  |[sKkBUBalIeHTa MeTasuia imabopaTopHOii
padote No2
Jlexmms (JIek4) |Ctpoenue atomoB. [lepuoamdaeckas 1 2 - -
cucrtema 3neMenToB /[.1. MenpaeneeBa
IIpakTrueckoe Crpoenue aToMOB 1 2 - - KontponbHas
saastue (I1p4) pabora Ne4
Jlexuus (JIek5) | Xumuyeckasi cBsi3b: KOBaJIEHTHas, 1 2 - -
VMOHHAsl, METaJlInyecKas, BOIOPOIHAs
IIpakTnueckoe | XuUMUYECKas CBS3b. 1 2 - - KoHTponbHas
zanstue (I1p5) [IpocTpaHcTBEHHOE CTPOCHHE MOJIEKYJT padota No5




DopMbI

. TeKyl1ero
MonayJb (pa3ae) yqeﬁmﬁ“angaﬁoul HauM(i:ll(:;il({)gep;%nss::)ann Cemectp Oﬁ:eM, Bbaanbl | UeTepakTHus, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLICHOYHOI0
Monynsb 2. Jlexuus (JIek6) |TepmoanHamMMKa XUMHUYECKUX 1 2 - -
TepMoanHaMuka u nporeccoB. OyHKIIUU COCTOSIHUS:
KHHETHKA BHYTPEHHSIS SHEPTHsI, SHTAJIBITNS
XUMHUYECKHUX Jlexuus (JIek7) |OyHKUIUU COCTOSIHUS: SHTPOIUS, 1 2 - -
[1POLIECCOB sHeprus ['n66ca. Hanpasnenue
MIPOTEKAHUS XUMHUYECKUX PEAKITUN
JIaGopartopHoe OrnpezenieHne SHTAIBIUU PEAKLIUN 1 2 - - OTtyeT no
3anstue (J1a63) lmabopaTopHOi
padote Ne3
IIpakTrHueckoe TepmoanHaMHuKa XUMUYECKUX 1 2 - - KontposbHas
sangTtue (I1p6) peakuui pabdora Ne6
Jlexuus (JIek8) | Xumunueckas KnHeTuka. BiausiHue Ha 1 2 - -
CKOPOCTb XUMUUYECKHUX PEaKLIUN
KOHIIEHTPALlUH, 1aBJICHUS
Jlexuus (JIek9) |BrnusHue Ha CKOPOCTh XMMHUYECKUX 1 2 - -
peaxiuii TemmnepaTyphl,
KaTaJau3aTopoB. XUMUYECKOE
JlaGopatopHoe  |CKOpOCTh XUMHUYECKUX PEAKIIHHA. 1 4 - - Otuer 1o
3anstue (JIab4) |Xummueckoe paBHoBecue (orm. 1, 2) imabopaTopHOH
pabote Ne4
[IpakTrueckoe KuHeTnka XuMHUECKHX peakinui 1 2 - - KonTposibHas
sanstue (I1p7) abota Ne7
Momyns 3. Jlexmms (JIek10) |PactBopsl. CiocoOBI BRIpaKeHUS 1 2 - -
PacTtBopb! n KOHLIEHTPALlUu PacTBOPOB.
PIEKTPOXUMHUUYECKUE KomnnuratusHble cBOMCTBAa pacTBOPOB
[TPOLECCHI [IpakTueckoe CriocoObI BEIpaKEHUST KOHIICHTPAIIUU 1 2 - - KontponbHas
sanstue (I1p8) pacTBOPOB aborta Ne§




DopMbI

Bun HauMeHoBaHUe TeM 3aHATHI Oo0bem, TORYIIero
MonayJb (pa3ae) yueBHOii paGoThI (yaeOHoii paBoTbI) Cemectp . banabl | UnTepakTHB, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLICHOYHOI0
[IpakTueckoe CBoiicTBa pacTBOPOB HEAIEKTPOIUTOB 1 2 - - KonTposibHas
zanstue (I1p9) abora N9
Jlexuus (Jlek11) |CoiicTBa pacTBOPOB JIEKTPOJIUTOB! 1 2 - -
JUCCOLMAIUS. HOHHOE MTPOU3BEICHUE
BOJIbl, IPOU3BECHUE PACTBOPUMOCTH,
THIPOJIU3 COJICH, HalpaBJICHHE
OOMEHHBIX peaKIIHii
JlaGopaTopHoe PacTBOpBI 351€KTPOIUTOB 1 2 - - OTtyeT 1mo
3ansaTue (J1abs) lmabopaTopHOU
padote Ne5
[TpakTueckoe CBoiicTBa pacTBOPOB DJICKTPOIUTOB 1 2 - - KonTposbnas
3anstue (I1p10) pabota NelO
Jlexuwms (JIek12) |OxkucnuTensHO-BOCCTAHOBUTEIIBHbBIC 1 2 - -
peakuuu
[TpakTueckoe  |OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE 1 2 - - KoHntponbHas
sanstue (Ilpll) |peakuun pabota Nel 1
JlabopaTtopHoe  |OKHCIUTETHEHO-BOCCTAHOBHUTEIIbHBIC 1 2 - - OTtyeT mo
3ansTue (JIab6) |peakuuu imabopaTopHOi
pabote Neb
Jlexuus (JIek13) |DneKTpOXUMHYECKHE CUCTEMBI. 1 2 - -
["anpBaHUYECKUE DIIEMEHTHI
Jlexmms (JIek14) |DnexkTponn3 paciiaBoB M BOJTHBIX 1 2 - -
pactBopoB. 3akonsl Papajes
Jlexuus (JIek15) |Kopposus meramnioB. Xumuueckas u 1 2 - -

AIIEKTPOXUMUYECKAS KOPPO3HSL.
CnocoObl 3alIUTHl METAJUIOB OT




DopMbI

. TeKyl1ero
MonayJb (pa3ae) yqeﬁmﬁ“angaﬁoul HauM(i:l::;ilggep;%n(:;::)ann Cemectp OG:eM’ banabl | UnTepakTHB, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLICHOYHOI0
JlaGopaTopHoe Koppo3zus merainos 1 2 - - OTtyeT no
3ansaTue (J1a67) lmabopaTopHOU
pabote Ne7
IIpakTrueckoe DIIEKTPOXUMUS 1 2 - - KonTposbnas
sanstue (I1pl2) abora Nol2
Jlexmus (JIek16) | Xumudeckue CBOMCTBA METAIOB 1 2 - -
[IpakTuueckoe XUMHUYECKUE CBOMCTBA METAILJIOB 1 2 - - KonTposnbhas
sansitue (I1pl3) abora Nel3
IIpakTHueckoe HToroBast KOHTpOJIbHAs paboTa 1Mo 1 2 60 - KonTponbHas
sanstue (Ilp14) |kypcy abora Nel4
IIpakTrueckoe Hrorosoe 3aHsaTue 1 2 30 -
3anstue (Ilpl5)
CamocrosrenbHasi | I3yueHne TeopeTn4eckoro Marepuaina 1 64 - -
pabora (Cpl) M0 KypcCy JEKIUMA, TOATOTOBKA K
UTOTOBOMY TECTUPOBAHHIO (IK3aMEHY)
ITocemaemocts | Ilocemaemocts 1 - 10 - IIpucyrcrBue Ha
(ITcmr) BaHATHUAX
Kontposnb IToaroroBka k sK3aMeHy 1 35,65 - - Bomnpocsl k
bk3aMeHy NeNel -
50
IIpomexyrounas |IIpomexxyrodnas arrecranus 1 0,35 - - Bompoce! k
arrectarus (ITA) |(9x3ameH) bk3ameny NeNe |-
50
Tect urtoroBeii | UIToroBoe tecTupoBaHue 1 2 100 - TecToBble 3a0aHUs
(TN) NoNe 1-500
Hroro:; 180 200




Cxema pacuera nTorosoro 6asia «(Cymma + Tep)/2» - cyMMa GaiiioB 10 BceM Y4EOHBIM MEPOIPUSITUSIM, IPEAYCMOTPEHHBIM B Kypce + cpeiHee
apu(pMETHYECKOE TI0 BCEM NMPOMEXKYTOYHBIM TECTaM, TPOBOAUMBIM yepe3 OT.



5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu peanuzanuy AMCUUIUIMHBI HCHOJB3YETCS TEXHOJIOTUS TPAJAULMOHHOTO OOYy4YeHHsS —
opranu3zaius yueOHOro rporecca B By3e, OCHOBaHHas Ha JICKIIMOHHO-CEMUHAPCKO-3aueTHOH (hopmax
oOyuenusa. K ¢opmam oO0yueHHs] OTHOCATCA JICKIMH, IPAKTHUYECKUE M Ja0OpaTOpHbIC 3aHATHS, a
TaKXKe caMOoCTosITelbHas pabora. Ha JeKuusx HMCMONB3YIOTCS HArJIATHBIE M CIOBECHBIE METOIbI
0o0y4eHus, Ha TPAKTHUECKUX U JTa0OPAaTOPHBIX 3aHATUAX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUYECKUE
meTobl. OlleHMBaHKE 3HAHWN CTYICHTOB MMPOU3BOAUTCS 10 OaNTbHO-PEUTHHIOBON CHCTEME.

6. Metoanuyeckue yKa3aHusl 10 OCBOCHHI0 TUCHMUILINHBI
Moayas 1. CTpoeHne U CBOMCTBA BellleCTBa

TeMbl JeKIMOHHBIX 3aHATHI:

OCHOBHBIE TTIOHSTHSA B 3aKOHBI XHUMHH.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.

XUMHYECKUM DKBUBAJICHT.

Crpoenue atoMoB. [lepuonnueckas cucrema anementoB J.M. Menneneesa.
XumuyecKas CBsi3b: KOBAJICHTHAs, HIOHHAs, METaJUTMYECKasi, BOAOPOIHAS.

TeMbl NPAKTHYECKHUX 3AHATHH:

Pacuers! o popmynam U ypaBHEHUSIM.
AToMHO-MOJEKyIsIpHOe yueHne CTpoeHne aToMa.
XHUMUYECKUN SKBUBAJICHT.

CrpoeHune aTOMOB.

Xumuueckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

Tembl J1a00PATOPHBIX 3aAHATHIA:
OcHOBHBIE KJ1acChl HEOPraHUYECKUX BELIECTB.
Omnpenenenne MOISIPHON MacChl SKBUBAJICHTA MeTalIa.

N3yunB NaHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETb MPE/CTaBIeHNE 00 OCHOBHBIX MMOHATHUAX U 3aKOHAX XUMUU; KJIaCCU(PUKAIIUU BEIECTB;
CTPOCHHMH aTOMA; TUIIaX XUMHYECKOU CBSA3H.

3HATD:

- OCHOBHBI€ MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAS
Macca, XMMUYECKUH SKBUBAJICHT, MOJISIpHAs Macca XUMHUYECKOTO HKBUBAJICHTA);

- OCHOBHBIE 3aKOHBl XMMHHU (COXpPaHEHMsI MacChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOILEHUH, ABoraJipo, ypaBHeHne MeneneeBa-Knaneiipona, 00beTMHEHHBIH I'a30BbIi 3aKOH);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJIHOBYIO TEOPHUIO CTPOCHHs aTOMa; KBAaHTOBBIE
quciIa, IpaBUiia U MPUHIUIIEI COCTABICHUS SJIEKTPOHHON KOHPUTYpalli XMMUYECKOTO 3JIEMEHTa;

- TUIIBI XUMUYECKON CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METANINYECKYIO0, BOJIOPOIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

yMeThb:

- IIPOBOJINTh XUMUYECKUN SKCIIEPUMEHT U AHAJIN3 MOJYyYEHHBIX PE3yJIbTaTOB;

- IIPOBOJIUTH KOJMYECTBEHHBIE PACYETHI I10 YPABHEHUAM XUMUYECKUX PEAKLIUN;

- COCTaBJISITh DJIEKTPOHHYIO KOH(MUTYPALMIO XUMUYECKHX JIEMEHTOB;

- OIPENENATh TUIl XUMHUYECKON CBSI3U B BELIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJIATh CTPYKTYPHYIO (hOpMyIly BELECTBA.

MeTozmquKne PEKOMEHAANUHU MO U3YYCHUIO MO1YJIsAA



[Ipu ocBOCHHMM MOTYJISI HEOOXOIUMO:

- U3YYHTh Y4YeOHBI MaTepuaq 10 COOTBETCTBYIOIIEMY MOMAYJIO JUCIUIUIMHEI,
WCITOJIB3YSl JICKIIMOHHBIM MaTeprai v JIUTepaTypy 1Mo JaHHOH TeMaTHKE;

- aKIICHTUPOBATh BHHUMAHHE HA: OCHOBHBIX TOHSATUSAX M 3aKOHAX XUMHUU;
KJaccu(puKauy BEIIECTB; OOIMMX XMMHYECKHX CBOMCTBAX BEIECTB OJHOIO Kjacca; CTPOSHUH
aTOMa; KBAaHTOBBIX YHCIIAX; COCTABJICHHH JJICKTPOHHOW KOH(MHUTypaluu XUMUYECKUX SJICMCHTOB;
TUTIAX XUMHUYECKOH CBS3H; IPOCTPAHCTBEHHOM CTPOSHUU MOJICKYJI.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. Uto Takoe OTHOCHUTENbHAsA aTOMHAasi Macca? PaccunTaiiTe OTHOCUTEIBbHYIO aTOMHYIO
maccy cepsl, ecia m(S)=5,3-102 r, am(C)=2,0-10% r.

2. PaccunrtaiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEPHOW KHCJIOTBI, €CIIH €€
OTHOCHUTEJIbHAS MOJIEKYJIsIpHasi Macca paBHa 98.

3. OtHocuTeNbHAsA TUIOTHOCTh ra3a Mo BOJOPOy, cojepxaniero 27,27% yriepona u
72,73% xucinopoaa, paBHa 22. OnpenennTe OTHOCUTENIbHYIO MOJEKYJSPHYIO Maccy rasa M ero
XUMHYECKYIO0 hopMyITy.

4. OTHOCHUTENBHBIE IFIOTHOCTH Ta30B MO BO3AYyXYy paBHeL a) 0,9; 0) 3,17. Onpenenute
Mmaccy 1 J1 KkaxJoro rasa.

5. Onpenenure, kakod 310 metay, eciau 1,6 T kampuus u 2,615 r© AByXBaJIEHTHOTO
MeTaJula BBITECHSIOT U3 KUCIOThl OJJUHAKOBBIM 00BbEM BOIOPO/IA MPU OJHUX U TEX )K€ YCIOBUSAX.

6. Xnopua Metaina coaepxkutr 69% xiopa. OTHOCUTENbHAs aTOMHas Macca MeTajuia
paBHa 47,9. Onpenenure cTeneHb OKUCIEHUS METaJlIa B ’TOM COEIMHEHHH.

7. IIpu Temneparype 100°C u naBnenuu 50 atm. ras zanumaer oobem 10 M. Tlpusenute
00BEM 3TOro rasa K H.y.

8. Hanummre monHbIe 3JeKTPOHHBIE KOH(UTYPALIMU aTOMOB 3JIEMEHTOB C IIOPSIKOBBIMU
HOMepaMmu 15 u 23. YKaxuTe BaJICHTHbIE 3JIEKTPOHBI 3THX 3JIEMEHTOB.

9. HanuiuTe 31eKTpoHHbIE KOH(UIYPalKi aTOMOB Cephl U XpoMa u HoHoB S* u Cr’”,
CpaBHHTE pagyChl aTOMOB U HOHOB.

10. VYV kakuxX W3 HWXKE TPUBEACHHBIX MOJEKYJ XHMHUYECKHE CBS3M MMEIOT IOJISIPHBIA
xapakrep: Oz, CO, HF, N2, NHs.

11.  Omnpenenute BaJCHTHOCTH AIFOMUHUS B OCHOBHOM U BO30Y>KICHHOM COCTOSTHUSIX.

12. Yemy paBHa Macca 1 MOJIb S5KBUBAJIEHTOB 0JIOBA B PEaKIUSIX €r0 BOCCTAHOBJICHHUS: a)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

13. PaccumTaiiTe MOJSIpHYIO MacCy OSKBHBAJICHTA JKejle€3a B COEJUHEHUSX €ro C
KHCIIOPOJIOM, coaepskamux a) 70 u 0) 77,8% xernesa.

14.  Omnpenenute S5KBUBAJEHT M MOJIIPHYIO MacCy OSKBHMBaJE€HTAa HOHOB JKejle3a B
NpUBeIeHHbIX peakuusx: a) Fe’" +1e = Fe**; 6) Fe** + 30H = Fe(OH);

15.  PaccunraiiTe MOJIIpHYIO MaccCy 3KBHBajieHTa MeTaia, ecin 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bosioposa (H.y.).
Moayab 2. TepMoaAMHAMHKA M KHHETHKA XUHMHUYECKUX MPOIECCOB

TeMbl JeKIMOHHBIX 3aHATHI:

TepMoaMHaMHKa XMUMUYECKUX NpoLECCOB. DYHKIMU COCTOSAHMUS: BHYTPEHHSSI DHEPIUs,
SHTAIBIHNS.

OyHKIMKA COCTOSHUS: dHTpomHsl, YHeprusi [ m66ca. HampaBnenne npoTekaHuss XUMHYECKHX
peaKkui.

XuMrueckass KHHETUMKA. BiusHHE Ha CKOPOCTh XMUMHUYECKUMX PpEaKUWid KOHILIEHTPaluH,
JTaBIICHHUS.

BnusiHre Ha CKOPOCTh XMMHMUYECKUX PEAKLMMU TeMIepaTypbl, KaTaIM3aTOPOB. XUMHUYECKOE
paBHOBECHE.

Tembl NpaKkKTHYECKUX 3AHATHIA:



TepMoaMHaMHKa XUMHUYECKUX PEAKIUM.
KuneTnka XuMHUYECKHUX peaKuid.

Tembl J1a00PATOPHBIX 3aAHATHIA:
Onpenenenne SHTAIBIINN PEAKLIH.
CKopoCTh XMMHUYECKUX peaklnid. XUMHUUECKOE paBHOBECHE.

H3yunB faHHBIA MOAYJIb, CTYAEHT JOJIKEH:

MMETh MpeJCTaBlIeHNE 00 SHEPreTUYECKIX U3MEHEHHUIX B CUCTEMAaX, B KOTOPBIX IPOUCXOAUT
B3aMMOJICHCTBHE MEXAY BELIECTBAMHM; CKOPOCTHM XUMHYECKHMX pEakUuid U MeTojax ee
peryaupoBaHHusl.

3HATh:

- TepMOJMHaAMHUecKue (QPYHKIIMH COCTOSIHUA, crloco0 u3 pacuera (3akoH ['ecca u ero
CJICJICTBHE);

- BIIMSIHUE TEMIEPAaTypbl Ha BO3MOYKHOCTh MPOTEKAHUS PEAKIMU B 3aBUCUMOCTH OT
YHUCJIEHHBIX 3HAaYEHUH SHTAJIBIIUY U SHTPOIIUU PEAKIIUH;

- BIUSTHUE Ha CKOPOCTh XMMHYECKOM peakIMy KOHILEHTPALUU (3aKOH AEHCTBYIOLIUX
Macc);

- BIUSTHUE HAa CKOPOCTh peakuuu temrepatypsl (mpasuio Bant-I'odhda u ypaBHeHue
AppeHnunyca);

- BIIMSIHME HA CKOPOCTh PEAKIUU KaTaJu3aToOpoB;

- XUMHUYECKOE paBHOBECHE U CIOCOOBI ero cMemienus (npunuui Jle atenne)

yMeTh:

- IIPOBOAMTH XMMUUECKHUH SKCIIEPUMEHT U aHAJIN3 NTOJIyYEHHBIX PE3YJIbTaTOB;

- ONpeNIesATh BO3MOKHOCTh IPOTEKAHUS PEAKLIUY;

- peryiMpoBaTh CKOPOCTb XUMUUECKON pPEaKIIUHU.

METOI[I/I‘ICCKHG PEKOMEHAANUH M0 U3YUCHUIO MOYJIsAA

HpI/I OCBOCHHU MOAYIIA HeO6XOI[I/IMOI

- HN3YYUTH y‘~I€6HBII\/'I Marepuagl 10 COOTBETCTBYIOUICMY MOAYJIKO JUCHUIIJIMHEL,
HCIIOJIb3YA HCKHHOHHBIﬁ MaTepual U JIUTCPATypy IO ,I[aHHOI>'I TEMATHUKCE,

- AKINCHTUPOBATH BHUMAHHWEC HaA: OJHTAJIBIINH 06p330BaHI/I$I, Cropanuss M pPCaKIHU,
SHTPOIIMKU BCHIECTBA U PEAKIHUU, SHCPTHUU FI/I66Ca; KHMHCTUYCCKHUX YPABHCHUAX JIsI T'OMO- H
TCTCPOTCHHBIX peaKHHﬁ; OHCPIrur aKTHUBALlUU; 0COOCHHOCTSX MMPOTCKAaHUA TI'CTCPOrCHHBIX
nponeccoB; XUMHYCCKOM PaBHOBCCHUHU U crocobax ero CMCIICHHA.

- OTBCTUTH HA KOHTPOJIbHBIC BOITPOCHI:

1. IIpu coenmHenun 3,2 T Xenme3a ¢ KucinopoigoM Beenwiocs 40 k/[x Ttera.
Paccuuraiite sHTanbIUIO0 00pa3oBaHus okcua xenesa (11).

2. PaccuuTaiiTe TEmI0TBOPHYIO CHOCOOHOCTh METaHa.

3. PaccuuTaiiTe KOJMYECTBO Tema, KOTOPOE BBIAEMMTCS HpU cropanuu 50 M° cmecu,
cocrosmen u3 50% kucnopona, 25% Bogopoaa u 25% yriekucioro rasa.

4. CnenaiiTe BBIBOJ O BO3MOXXHOCTH CaMOITPOM3BOJIBHOTO NPOTEKAHUS PEAKLIUU B
CTAHIAPTHBIX YCIOBHUAX, ecii u3BecTHO, uTo AH,Y = - 293 kI, AS,’ = 27 JIx/K.

3. Paccuuraiite snTansnmio peakiuun: 2NaOH sy + HaSO40 = NaxSOus(rs) + 2H20 ).

6. Onpenenure 3HAKM M3MEHEHUS OHTAIBIIMM M OHTPONUM Ul CIELYIOIIErO
TepMmonHamuyeckoro nporecca: 2Har) + Oz¢) = 2H20.

7. B kakux ciydasx SHTaJbNUS CrOpaHHsl IMPOCTOrO BEIIECTBA paBHA JHTAIBIIUU
00pa3oBaHMs CIOXKHOTO?

8. Kak BbIpaskaeTcsi CKOPOCTh XUMHUYECKOW PEAKIIUH 10 3aKOHY JIEHCTBYIOIIMX Macc B
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUsIX?

9. Onpenenute 00N U YaCTHBIE MOPSAIKU MO0 KOMIIOHEHTAM CJIeIyIOIeH XUMHUUECKOM

peakun: 2CoHg + 702 — 4CO2 + 6H20.



10. Bo ckonapko pa3 MU3MEHHUTCS CKOPOCTh PEAKIMU MPU MU3MEHEHUU TeMIlepaTypbl Ha
30°C, ecu y = 3,07

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

12. [Touemy vgp peakuu Na + H,O — otiinuaercs ot vy peakuuu Ca + HoO —?

13.  Hanumwure maTemMaTH4eCKOE BbIpaKEHUE JIJIsi CKOpocTH mpsiMoit peakiuu CaO ) +
COz¢r) — CaCO3(rp).

14. M3meHeHne KakuX (pakTOPOB BBI30BET CMEIICHUE PABHOBECHS 00OpaTUMOi peakimu N

+3H> < 2NHs3; AHOP =-92 x/I>x B cTOpOoHY IIpsIMOM peakiuu?

15.  BbuucanTe HCXOHBIC KOHIICHTPAIMH BEIIECTB, €CIM PABHOBECHBIC KOHIIEHTPAIIUN
u3BecTHhI: 2NO + Cl <> 2NOCI, [NO]J=1,5 mounp/1, [Cl2]=1 monb/mn, [NOCI]=0,5 monb/m.

MO)Iy.]'[L 3. PaCTBOPLI U 3JJEKTPOXUMHUYECCKHUE MMPOLUECCHI

TeMbl JeKIMOHHBIX 3aHATHA:

PactBopel. CriocoObl BhIpa)KE€HUs KOHIIEHTpAaIlMu pacTBOpoB. KosumMraTuBHBIC CBOWMCTBA
pacTBOPOB.

CoiicTBa pacTBOPOB JJICKTPOJIMTOB: JMCCOIMALIUSl. HOHHOE MPOU3ZBEICHUE BOJIbI,
MIPOU3BE/ICHUE PACTBOPUMOCTH, THAPOJIN3 COJICH, HAITPABICHIUE OOMEHHBIX PEaKIIHil.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

DNEeKTPOXUMHUYECKUE CUCTEMBI. ['albBaHUYECKUE PJIEMEHTHI.

DJIEKTPOJIN3 PACILJIABOB M BOAHBIX pacTBOpoB. 3akoHbl Dapajes.

Koppo3us MerammoB. XuMuueckas W JJIEKTpPOXUMHUYECKas KOppo3us. CrocoObl 3amiuThl
METAJJIOB OT KOPPO3UH.

XUMHYECKHE CBOMCTBA METAJIJIOB.

TeMbl NpaKTHYECKUX 3aHATHIA:

CniocoOsI BeIpayKEHUS! KOHIICHTPAIIUU PaCTBOPOB.
CBoiicTBa pacTBOPOB HERJICKTPOIUTOB.
CBoiicTBa pacTBOPOB JIEKTPOIUTOB.
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.
ONEeKTPOXUMHUS.

XuMHYecKre CBOMCTBA METAIJIOB.

HToroBas KoHTpoNIbHAsE paboTa MO KypCy.

Tema s1a00paTOPHBIX 3aHATHIA:

PacTBOpBI 251€KTPOSIUTOB.
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
Koppo3sus meramios.

HN3yunB NaHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETh TPEJCTaBIEHUE O PacTBOpax; O Crnoco0ax BBIPAKEHHMS KOHIEHTpAIlMU PacTBOPOB;
CBOICTBax pacTBOpPOB; 00 OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX; 3IIEKTPOXUMUUYECKUX
[poleccax: raJlbBaHUYECKUX, IEKTPOIN3a, KOPPO3HUH.

3HATh:

- COCTaBHbIE YaCTH PaCTBOPOB;

- KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PACTBOPOB;

- CBOWCTBA PaCTBOPOB HEDJIEKTPOJIUTOB U IIEKTPOIUTOB;

- HarpaBJIeHue OOMEHHBIX MPOLIECCOB B PACTBOPAX JIEKTPOIUTOB;

- METOJbl ~ YpaBHUBAaHUS  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX peEaKIuil (MeTox
3JIEKTPOHHOI0 OajaHca U MOJypeaKIuii);



- TaJIbBAaHUYCCKHUEC ITPOLCCChI U pa60Ty TaJIbBaHUYCCKUX JJIEMCHTOB,
- SJICKTPOJIN3 pacCIlJIaBOB U BOAHBIX PACTBOPOB 3JICKTPOJIUTOB;

- 3aKOHBI 3JICKTPOJIM3a;

- BUJbI KOPPO3HMU U MCXAHU3MBbI UX IIPOTCKAHUA,;

- CIIOCOOBI 3allIUTBI MCTAJJIOB OT KOPPO3HH.

- MPOBOAUTH XMMHUUECKHM SKCIIEPUMEHT U aHAJIN3 MOJIYYCHHBIX PEe3yJIbTaTOB;

- OIpEAEIATh KOHLIEHTPALIUIO PACTBOPOB;

- OTIpeIeIIATh CBOICTBA PACTBOPOB;

- paccTaBisATh KOAPPUIIUEHTH B OKUCIUTEIIHHO-BOCCTAHOBUTEIIBHBIX PEAKITUX;

- COCTaBJISITh TaJlbBAaHMYECKHE IMPOLIECCHl, ONPEAETATh SIEKTPOABUKYLIYIO CHITY
rajbBaHUYECKUX AJIEMEHTOB;

- COCTaBJISITh MPOLECCHI AJIEKTPOJIN3a PACILIABOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB;

- OTIpeNIeNIATh KOJIMYEeCTBA 00pa3yoIUXCcs Ha 3JIEKTPOJaxX BEIIECTB MPH JIEKTPOIIH3E;

- COCTaBJISITh MPOLECCHl XUMUYECKOH U ANEKTPOXUMUYECKON KOPPO3UU;

- noa0UpaTh COCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.

MeTtoauyeckue peKOMeHAAINH 110 U3YYEeHUI0 MOLYJIsI

[Ipu ocBoeHMH MOAYISI HEOOXOAUMO:

- U3Y4YUTh Y4YeOHBII MaTepuajg I0 COOTBETCTBYIOIIEMY MOAYJIK JUCLHUIUIMHBI,
HCIIOJIb3YS JICKUMOHHBIM MaTepuai v JIMTepaTypy MO JaHHON TeMaTHKE;

- aKLIEHTUPOBATh BHHMMAaHHWE HA: COCTAaB pacTBOPOB; CIOCOObI  BBIPAXKEHUS
KOHLIGHTPAllUd PACTBOPOB; JJIEKTPOJIUTHI W HEDJIEKTPOJIMTHI; CBOMCTBA HEAJIEKTPOJIUTOB H
AJIEKTPOJINTOB; METO/IbI AJIEKTPOHHOI'O OalaHca U MOJIypeaKuii; ralbBAHUYECKUE ITPOLIECCHL; paboTy
rajbBaHUYECKUX 3J1€MEHTOB; pacueT D/{C; aHOqHbIE M KATOHBIE PEAKLIUHU ITPU SJIEKTPOIIU3E; 3aKOHBI
@apajes; TUNBI U MEXaHU3Mbl PA3JIMYHBIX BHUJIOB KOPPO3UHU; CIOCOOBI 3alUThl METAJUIOB OT
KOpPPO3UH.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

16. KakoB Tun xmmMuueckod cBA3M B 3ieKkTponuTax? Kakue 3/IeKTpOIuThl HA3bIBAIOT
MOTEHIUATBHBIMH? VICTHHHBIMI?

17.  Hanummute qucconuanuio a) cyiabpuTa HaTpus U 0) rugpodocdara kanus Mo nepBoi
Y BTOPOU CTYTIEHSIM.

18.  BrIpaszure KoHCTaHTY Jucconanuu opropochHopHON KUCIOTH MO MEPBON CTYNEHH.

19.  Omnpenenute crenenp auccormanuu 0,001 M pacTtBopa yKCYyCHOM KHCIIOTHI, €CITU €€
Kn=1,74-10".

20.  Yro moxa3bIBaeT M30TOHMYECKUU KO3pduiment? Kakas cBA3b CyIIECTBYET MEXIY
CTETIEHBIO AUCCOLUAIIMH AJIEKTPOINTA U H30TOHUUYECKUM K03 purmenrom?

21.  Omnpenenute temmeparypbl kunenus u 3amep3anus 0,01 m pactBopa cyibgara
HaTpHs, €CJIA CTENEHb TUCCOLNALUN COCTABIAET 54%.

22.  Yto Ha3BIBAIOT MOHHBIM NMPOU3BEACHUEM BOIbI? UeMy OHO paBHO?

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

).

24.  OnpejenuTe PacTBOPHMMOCTh M'MAPOKCHUA ATIOMUHMS, eciu ero [P = 5,7-10732,

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

26. Hanummre ruaponaus cneayomux cojiel i ONpeAeTuTe Cpeay UX BOJAHBIX PACTBOPOB:
NaNOs, ZnCl,, Na,S, CH3COONHa4.

27. [Toxaxkute CTpoeHHEe MHULEIbI MPH MPWIMBAHUUM U30BITKA pacTBOpa THAPOKCUAA
HaTpHUs K pacTBOPY XJIOPHJIA IIMHKA.

28.  IlokaxuTte cTpO€HHE MULIEIUIBI IPU MPUIMBAHUH N30BITKA XJIOPUAA [IMHKA K paCTBOPU

TUAPOKCUAA HATPHSL.
29.  Kakyto cucremMy Ha3bIBalOT AJIEKTPOXUMUYECKOU?



30.  CocraBbTe CXeMy JBYX TallbBaHHUECKHX JJIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAJIbT
CITy>KWJ OBl KaToJIOM, a B IpyroM — aHoJoM. HanumuTe ypaBHeHHS peakiuil, IPOUCXOIAIUX TPU
paboTe ITUX IEMEHTOB.

31.  T'anbBaHMYECKMH 3JIEMEHT COCTOMT U3 XPOMOBOI'O NIEKTPOJa, norpysxkeHHoro B 0,01
M pactBop CrSO4, ¥ cTaHIAPTHOTO BOJAOPOIHOTO JeKTpoJa. Hamummre ypaBHEHHUS IIEKTPOTHBIX
npoueccoB. Yemy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMMCHIBACTCS DJICKTPOJIHU3?

33.  Yto paccuuThIBaIOT C MOMOLIbIO ypaBHeHuUs1 HepHera?

34, CocTraBbpTe CXEeMy AJICKTPOJIM3a BOJHOTO PAacTBOpa XJIOPHJIAa HUKENS Ha MHEPTHBIX
AJIEKTPOJIax.

35. CocTaBbTe CXeMBI 3JIESKTPOJIM3a BOJIHOTO pacTBopa Xyiopujaa sxenesa (1), ecnu: a) anon
JKEJNE3HBI; 0) aHOJ YTOJIbHBIN.

36.  PactBop comepxut monsl Zn>*, Ni**, Fe’", Cu** B omuHakoBoii koHIEHTparuu. B

Kakou MOCJICAOBATCIBHOCTH 3TH MCTAJIJIbI 6YI[yT BBIACIIATBCA IIPU 3JICKTPOJINU3EC, €CIIU HAIIPAKCHUC
JOCTAaTOYHO JJIA BBIACIICHHA JII000ro Meraimia?

37.  Beruuciaute Maccy HUKES, BBIICIUBIIETOCS Ha KaTO/Ie MPU IPOITYCKAHUH TOKA CHIION
20 A depe3 pacTBOp HUTpaTa HUKEJS B TCUCHUHU 22 4aCOB.

38.  Ilpwm snekrponuse pactBopa cosu osioBa (II) Mmacca karoma yBenuumiace Ha 4 1. Uto
IIPOU3OIILIO MPHU 3TOM Ha OJIOBIHHOM aHoze?

39.  Paccuutaiite 00beM KHCIOpPO/a, KOTOPHII MOXKET OBITh MOJYYEH MpPH DJIEKTPOJIU3E
TOKOM 5 A B T€UE€HHE 2 4acOB, €CIIU BbIXOJ 10 TOKY cocTaBisieT 85%.

40. [Ipu mpoxokIeHUH Yepe3 pacTBOP COJM TPEXBAICHTHOTO MeTajlla Toka cuiion 1,5 A

B TeueHnu 30 MuH Ha Katoje Bbyienuiock 0,18 r meramna. Beruucinte MoJIsipHy O Maccy MeTauia u
pacxo ANEKTPO3HEPIUH, €CIIM U3BECTHO, UTO HAIIPSHKEHUE B CETH paBHO 6 B, a BbIxoa 1o Toky 72%.

41. Kakoli KOHTaKT siBisieTcs Hanboliee KOppO3UOHHOOMACHBIM s xene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKkTe C KaKuM U3 METAIIJIOB MEJIb SIBJISIETCSI aHOJAOM: XPOM, 30JI0TO, HUKEITb.

43.  Hanumwre 3JIeKTPOXUMHUYECKHE MPOLIECChl (AaHOIHBIN U KaTOAHBIN ), TPOTEKAIOIINE B

koHTakTe Al/Cu B pacTBOpe XJI0pH1a HaTPHUS.



7. OueHouyHbIE CpecTBa

7.1. IlacmopT OEHOYHBIX CPeICTB

Cemectp Koa xonTpo/mMpyemMoil KOMIleTeH UM HaumeHoBaHue
(M1M ee 4aCTH) OLIEHOYHOI'0 CPeACTBA
1 OIIK-1 KonTponbusie padotsr NeNe 1-14
Otyetsl 10 JabopaTopHbIM paboTam NeNo
1-7

TectoBbie 3amanust NeNel-500
Bonpocsl k ax3ameny NeNel-50

OIIK-5 Kontponbabie padoter NoNe 1-14

Ot4etsl 0 MaboparopHbiM padboram NelNo
1-7

TectoBble 3aganus NeNel-500

Bonpocel k 9k3ameny NeNel-50

7.2. TunoBble 3aJaHusi WJIM HHbIe MAaTepHabl, He00OXOAUMBbIE ISl TeKYyUIero
KOHTPOJIA

7.2.1. KourpojbHasg padora

Tunossle npuMepsl 3a1aHUl

Tema «Pacuersl o ¢popmyiam U ypaBHEHHAM

Bapuant 1

3ananue 1

Ha3zoBute no MexayHapoJHOH HOMEHKIAType cieaytouue BemecTta: Oz, Fe;O3, Ca(OH)y,
H2SO4.

3ananue 2

[IpousBeaute pacyeTsl O ypaBHEHUIO peakuu (H.y.):

7r 121 X, T y, 11

Zn) + HClpp) — ZnClapp) + Haw).

3ananue 3

Onpenenurte NpoLEHTHOE coJepkaHue Kanus B Manranare kanust KoMnOg.
3aganue 4

Onpenenute 00beM 40 r metana CHs ipu Temneparype 18°C u napnenuu 1,2 atwm.
3anaHue 5

Hanwmmre ypaBHeHHS peaklnii, XapaKTepHU3YIOIIHe CIISAYIONINE IPEBPAICHHS:
Ca —2 Ca(OH), Ca —2 5 CaCl,

Ca —2 CaCOs Ca —* - CaO

Tema «ATOMHO-MOJIEKYJISIPHOE YYCHUE)

Bapuanr 1

3ananue 1

Okcun umHKa coaepxkut 19,66 % wmacc. kucinopona. PaccuutaTe MOJSpPHYIO Maccy
HKBUBAJICHTA ITUHKA B OKCHJIE.

3ananue 2

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

3ananue 3

Paccunrtate 00beM, koTOpPHIN 3aHUMaeT 150 r ammuaka (NH3) mpu 330 mm.pt.cT. 1 470C.

3aganue 4



Paccunrare 06beM Bo3/1yxa, HeOOX0IUMBIH 1715 cxxuranus 1 kr 96 %-noro cniupra (C2HsOH).

3aganue 5

Omnpenenuts Maccy kapoamuaa NH2CONH», kotopast motpedyercss 4To0bI BHECTH B MIOYBY
70 xr a3ora.

Tema «XMMHUYeCKUI IKBUBAJICHT)

Bapuanr 1

3ananue 1

Onpenenure XUMUYECKUN SKBUBAJIEHT docdopa B creayronux coeauHeHusx: P20s, P20s.

3ananue 2

Onpenenure XMMHUYECKHUE SKBUBAJICHTHI M MOJIIPHBIE MAacChl 3KBHUBAJEHTOB CIIEIYIOIIMX
BemecTB: FeoO3, Cu(OH)2, H3PO4, Al2(SO4)s.

3amanue 3

Omnpenenure 4uciIo MOJb U YUCI0 SKBUBaIEHTOB B 280 1 cepHoil kuciaoTsl H2SOs.

3amanue 4

Omnpenenure 00beM 2,8 SKBUBAICHTOB yriiekucioro raza CO: (H.y.).

3ananue 5

Okcun umHKa coaepxkut 19,66 % wmacc. kucinopona. PaccuutaTe MOJSIpHYIO Maccy
SKBHUBAJICHTA I[UHKA B OKCH/IE.

Tema «Ctpoenune aroma»

Bapuanr 1

Jlnst snmemenToB 37 u 79 Ilepuoanveckoit TabIuIIbI

3amanue 1

Onpenenure cocTaB aToMa: KOJIMYECTBO TPOTOHOB, SJIEKTPOHOB, HEUTPOHOB.

3amanue 2

CocTaBbTe JJIEKTPOHHYIO M Tpaduyeckyro (opMyiry dSJEMEHTa, ONMpPENEIUTe CEMEWCTBO
AJIEMEHTA W BAJICHTHBIE DJIEKTPOHBI.

3amanue 3

CocraBbTe (POpPMYITY BBICIIETO OKCHA M ONPECIIUTE €0 XapaKTep.

3aganue 4

Ompenenvte HaAOOp KBAHTOBBIX YHCEII JUISl TIOCTEAHETO AIEKTPOHA JIEMEHTA.

3amanue 5

Ornpeenure MOJIOKEHUE DJIEMEHTa B TIEPUOJUYECKON TaOIUIlE M CPABHUTE €r0 Paauyc U
ANEKTPOOTPHUILATENIBHOCTD € PAJANYCaMHU U 3JEKTPOOTPULATEIBHOCTSMHU COCETHUX aTOMOB.

Tema «Xumuuyeckas cBs3b. [IpocTpancTBeHHOE CTPOEHHE MOJIEKYI»

Bapmuanr 1

Hna BemectB LiF, PH3;, BeCl,, monp3ysach 3Ha4eHHSIMH 3JIEKTPOOTPHUIATEIBHOCTEH
3JIEMEHTOB:

3amanue 1

Onpenenurte TUM CBA3U B MOJIEKYJIaxX.

3amanue 2

PaccmoTtpuTe 0OpazoBaHre XUMHUYECKOW CBS3M B MOJIEKYJIaX TI0O METO/y BAJICHTHBIX CBSI3CH.

3aganue 3

JI71st TpeThei MOJIEKYJIBl PACCMOTPUTE THOPUIU3AIHIO IIEHTPAIIBHOTO aTOMa.

3aganue 4

Onpenenure MpOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.

3aganue 5

CocraBbTe CTPYKTypHBIE (DOPMYJIIBI BEIIECTB.

Tema «TepMoOaAUHAMHUKA XUMUYECKUX PeaKkIuii»



Bapuanr 1

3ananue 1

[Ipu B3aumoperictBun 10 11 azota ¢ 20 1 Bomopona (H.y.) Bbuaenuioch 29 kJ[k terma.
Paccunrarh sHTANIBNNIO 00pA30BaHUS aMMHAKA.

3amanue 2

OnpeaenuTh BO3MOKHOCTh BOCCTAHOBIEHHUS okcuaa Tutana TiOxx) amomunueM ripu 1500°C
o peakiuu: TiOxu) + Al = Tig) + Al203().

3ananue 3

Onpenenuth BO3MOXKHOCTh BOCCTaHOBIEHUS okcuiga TutaHa TiOzwx) amoMHUHHEM Npu
CTaHAAPTHBIX YCIOBUAX 1O peakiun: TiOxw) + Al — Tiw) + AlO3).

3ananue 4

PaccunTaTh KOJIMYECTBO TEIIOBOM SHEPrUH, BhIACNsoNIeiics pu cropanun 20 M> Ta30Boii
cmecH, coaepkamieit 20 06. % srana C2He 1 80 00. % nponana C3Hs.

3amanue 5

Paccunrath TerioTBopHYt0 ciocodHocTh OyTana CsHio.

Tema « KuHeTHKAa XMMHUYECKHX Peakuuii»

Bapuant 1

3amanue 1

Hauanpnas xonnentparus PCls B peakiuu: PCls < PCl3 + Cla cocraBmsier 0,2 moinb/i. K
MOMEHTY HACTYIUJICHHsI paBHOBecusi mpopearupoBaio 50% wucxomgHoro BemecTBa. Haiitu
PaBHOBECHbBIEC KOHIICHTPAIIUU BEIIECTB U KOHCTAHTY PaBHOBECHSI.

3agaHue 2

Kak m3menurcs ckopocts peakuuu Nz + 3Hz < 2NHs, eciu o0bem ra3zoBoil cmecu yBe-
JINYUTh B 2 paza?

3amanue 3

Bo CKOJBKO pa3 yBEJIHMYUTCA CKOPOCTh PEAKIUU MPM TOBbIeHuH Temmneparypsl Ha 30°C,
eciu y=4?

3aganue 4

Cmech Ta30B HAJ yIieM B COCTOSHUM XMUMHYECKOTO PaBHOBECHS IMPHU JaBlieHUH 1,2 aT™M U
1100 K umeer cocraB % (00.): W, ,=48,96, Wio =2.,07, Wy, =48,96. Paccuurats K, Kc u AG

peakuuu: Cir) + H2O < CO + Ha.

3ananue 5

Oueprusg aktuBanuu pasHa 10 k/[x/mMonb. Bo ckoJbKo pa3 H3MEHHUTCS CKOPOCTb PEeaKIIUU pU
TOBBIIIEHHH TeMIepaTyphl ot 27 1o 37°C?

Tema «Cnoco0b1 BbIpakeHUsi KOHIEHTPALMH PACTBOPOB)

Bapmuanr 1

3ananue 1

605,09 r cynndara xene3a Fex(SOs)3 pactBopuwmm B 907,67 T Boasl u momyunnu 1044 v
pacTtBopa, [Ulsi KOTOPOTO pPacCUMUTaTh: MOJIIPHOCTb, HOPMAJIBHOCTb, MOJISLIBHOCTH, IPOLIEHTHYIO
KOHIICHTpAInio, MOJIbHY0 10Jt0 Fea(SO4)s.

3ananue 2

Onpenenuth MWIOTHOCTH 12,7%-TO pacTBOpa MEIHOTO KyNopoca, MCIOJb3ysl CIPaBOYHBIE
TaHHBIE.

3ananue 3

Onpenenuts 00beMbl 8%-r0 U 26%-r0 pacTBOPOB A30THOM KHCIOTHI, HEOOXOIUMBIE IS
npurotoBieHust 500 M 20%-10 pacTBOpa a30THOW KHCIIOTHI.

3aganue 4

Kaxkoit o6veM Boawl HyxkHO TpwimuTh K 300 T 16%-ro pacTBopa cynbbdara HATpHs s
noJsryueHus: 6%-ro pactBopa 3Toi coiu?

3ananue 5



UeMy paBHa MOJISIPHOCTH PacTBOpa CEPHOM KUCIIOTHI, €CJIM Ha TUTpoBaHue 50 mMiI pacTBopa
cepHoll kucnoTsl 3arpadyeHo 30 mi 0,5 H. pacTBOpa rMAPOKCUAA HATpUA?

Tema «CBoiicTBa pACTBOPOB HEIJIEKTPOJINUTOB)

Bapuant 1

3ananue 1. B xakux o6bemax Hyx)HO cMemats >tuneHrmukons CaHeOr (p=1,1088 r/cm?®) u
BOJy, YTOOBI MONYyuYMTh 2 1 aHTU(pH3a, Temmeparypa 3amep3anus kotoporo -5°C. IlnoTHocTb
anTH(pHU3a IPUHATH paBHOi 1 r/cM’,

3ananue 2. Beruucnure ocmotuueckoe nasienue 4% pactBopa caxapa C12H22011 mpu 20°C,
€CIIM TIOTHOCTH pacTBopa paBHa 1,014 r/cm?.

3amanue 3. JlaBieHue mapa BoJbI Haj pacTBopoM HedsnekTposura npu 100°C paBHo 95,76
kIIa. CKOIbKO MOJIb BOJIBI IPUXOAUTCS HA OJJMH MOJIb PACTBOPEHHOTI'O BEILIECTBA B 3TOM pacTBOpE?

3amanue 4. PactBop, conepxammii 3,8 r ioga B 100 T xmopodopma, kunut npu 61,78°C.
Onpenennute cOCTaB MOJICKYJIBI HO/Ia, €CITM TeMIIepaTypa KutieHus xaopodopma pasHa 61,20°C.

3ananue 5. PaccumraiiTe KpHMOCKOIMMYECKYI0 KOHCTAaHTY LIMHKA, €CJIM MPHUMECh 0JIOBa B
xonmudecTse 1,1% MOHMKAET TeMIepaTypy ero miasieHus Ha 3,66°.

Tema «CBoiicTBa pacTBOPOB 3J1€KTPOJTUTOBY

Bapuanr 1

3ananue 1. Onpenenure cpemy BOJIHOTO pacTBopa cyibgpura kamus KoSOsz. O6ocHyiTe OTBET.

3amanue 2. PaccuuTaiite TeMieparypy KuIeHus U Kpuctamumzanuu 8% BOJHOTO pacTBOpa
XJIOpUJIa Kajiusl, CTeNeHb IUCCOLMauU KOToporo 85%.

3amanue 3. PaccuuTaiiTe MpOLEHTHYIO KOHIEHTPAIMIO HACBHIIIEHHOTO pacTBopa Cyibhuaa
Kaamus, ecia [IP 3= 7,910,

3ananue 4. Paccuuraiite pH 0,5% pactBopa HCN. IlnoTHOCTE pacTBOpa cuutaTth paBHOU 1
/ML

3aganue 5. OnpesennuTe OCMOTHYECKOE JaBlIEHHE pacTBopa xjopuia Kaiaeuus npu 30°C,
ecsn B 250 mMi1 pacTBOpeHO 15 r comny, cTeneHs Aucconranuy KoTopou cocrasiseT 86%. [lnoTHocTh
pactBopa cuutath paBHou 1,1 r/m.

Tema «OKuCIANTEIBHO-BOCCTAHOBHUTE/IbHbIEC PEaKINI

Bapmuanr 1

3amanue 1. VYpaBHAHTE  OKHUCIUTENbHO-BOCCTAHOBUTEIBHYIO  PEAKUHUI0  METOJOM
nostypeakuuid. Onpenennure TUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHON PEAKINY:

HCI1O4 + H,SO3 — HCI + H2SOa.

3amaHue 2. VYpaBHANTE  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO  PEAKLUI0  METOJOM
nosypeakuuid. Onpenennure TUI OKUCIUTEIbHO-BOCCTAHOBUTEILHONW PEAKINH:

KMnOs + NO + H2SO4 — MnSO4 + NO2 + K»SO4 + H>O.

3amanue 3. VYpaBHAHTE  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHYIO  PEAKLHUI0  METOJOM
nostypeakuuid. Onpenennure TUI OKACIUTEIbHO-BOCCTAHOBUTEIbHON PEAKINY:

Cr(NO3); + NaBiO3; + HNO3; — H2Cr,07 + Bi(NO3)3 + NaNO3 + H»O.

3amanue 4. VYpaBHANTE  OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHYIO  PEAKLHUI0  METOJOM
nosypeakuuid. Onpenennure THI OKUCIUTENbHO-BOCCTAHOBUTEILHON PEAKINU:

As2S3 + HNO3 — H3As04 + SOz + NO; + H20.

3aganue 5. OmnpenenuTe HaNpaBICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM pEAKIIUH,
ONMCAHHOM CIEAYIOLMMH MOJIYpPEAKLUAMHU, U COCTABbTE YPABHEHUE:

Zn0,* + 2H,0 + 2e — Zn + 40H; ¢° =-1,22 B

CrO4> + 4H,0 + 3e — Cr(OH); + 50H7; ¢° =-0,13 B.

Tema «jeKTpoXuMHs»
Bapmuanr 1
3amanue 1



Borunciute D/IC raibBaHMYECKOTO 3JIEMEHTA, HalKcaTh MPOLECChl, MPOUCXOIAIINE Ha
anekrponax: Cr/ CrClp, 0,01 mons/n // 0,001 mons/mn, CrCla/ Cr.

3amanue 2

HanucaTh 351eKTpoIHbIC MPOIIECCH M PACCYUTATH KOJIMYECTBA 00Pa3yIOMIUXCSI HA MHEPTHBIX
9JICKTPOJIaX BEIIECTB IPH AJIEKTPOJU3e BOAHOro pactBopa MnCly mpu mpomyckanuu 25A-4
AJIEKTPUYECTBA.

3amanue 3

Paccuurtarh pacxo 3J€KTPOIHEPTUU U BpeMsl, HEOOXOUMOE AJIs MOJdy4YeHus 1 T Mapranua
31eKkTposin3oM paciiaBa MnSOy, ipu cuite Toka 10 A, Beixoae no Toky 75% u Hanpsbxkenuu 12 B.

3ananue 4

Hanucats ypaBHEHUS 3JIEKTPOJIHBIX IMPOLIECCOB, MPOTEKAIOUINX IMPH JIEKTPOXUMHUYECKON
Koppo3uu KoHTakTa Fe/Cr B menoyHoi cpeze.

3amanue 5

Kakoii n3 koutaktoB — Fe/Cd nnu Fe/Ni — sBisiercst 6osiee KOppO3MOHHOOMACHBIM?

Tema «XuMu4eckue CBOCTBa METAJIOB)

Bapuant 1

3ananue 1

CocraBbTe ypaBHEHMs peaklUil B3aUMOJEHCTBUS KOHILEHTPUPOBAHHOW, pa30aBIEHHOI,
OUYCHb pPa30aBICHHON A30THOM KHUCJIOTHI C MarHueM. YPaBHSHTE ypaBHEHHs pPEAKUUl METOJ0M
3JIEKTPOHHOrO OajaHca.

3ananue 2

CocTaBbTe ypaBHEHHUS pEaKLMH B3aUMOJEHCTBHUS KOHLEHTPUPOBAHHOM M pa3z0aBiieHHOMN
CEPHOM KUCJIOTHI C MarHUeM. Y paBHSIMTE YpaBHEHUsI pEaKIMil METOJIOM AJIEKTPOHHOIO OajaHca.

3amanue 3

CocraBbTe ypaBHEHMsI peakUuil B3aUMOAECUCTBUS BOJbl C MarHueM. YpaBHSANTE ypaBHEHUS
peakuuii METO10M 3JIEKTPOHHOI0 OaslaHca.

3ananue 4

CocraBbTe ypaBHEHMs peaKLIMi B3aUMOJEHCTBUS PacTBOPa MMAPOKCUAA KaJlUs ¢ MarHUEM.
VYpaBHsiiTe ypaBHEHUSI pEaKIMil METOJIOM AJIEKTPOHHOTO OajiaHca.

3anaHue 5

PaccmotpuTe mponecchl, NpOTEKAIIME B TETEPOTEHHON CHCTEME: OJI0BO + HUTpPAT TUTaHA
(III). YpaBHsiiTe ypaBHEHUS peakiil METOJJOM 3JIEKTPOHHOI0 OajaHca.

Kpurtepun onenku:

- OICHKA «3a4YTCHO» BBICTABIICTCA CTYACHTY, €CJIM BCPHO BBIITOJHCHBI 3-5 3&)13HPII>1
KOHTPOJIBHON palbOTHI;

- OIICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM BCPHO BBINIOJIHCHBI 0-2 3alaHUus
KOHTPOJIbHON pa0oTHI.

Tema «HTOroBasi KOHTpoJIbHAas padoTa Mo Kypcy»

Bapmuanr 1

3ananue 1

Onpenenuts 06beM 0,82 Monb Bo3ayxa npu -21°C u naBnenuu 720 MM pT. CT.

3ananue 2

[pu cxxuranuu 1 r TpexBaleHTHOTO MeTaIlIa Ipy Aapjienuu 625000 Ia u temnepatype 100°C
u3pacxonoBaHo 1377 mi kuciaopoja. Paccuntats SKBUBAJIEHTHYIO U MOJISIPHYIO MacChl MeTaJLIa.

3ananue 3

[Tpu B3auMOJIEHCTBUU CEPOBOJOPOJIa M JMOKCHAA YTIepoaa B ra3oBoi (haze oOpasyrorcs
napsl BoJibl U cepoyriepoaa CS,. Paccunrars TemnoBoit 3hdexT peakuuu.
3amanue 4



PaccunTaTh KONMYECTBO TEIUIOBOW »HEPIUHM, BBLIEAIONMEHCcS Npu cropanuu 482 m°

areTriieHa u 618 M° aTiieHA.

3amanue 5

Huisa peakuuu MgOm) + Als)y > Mgas) + Al2O3@s) paccunTaTh U3MEHEHHE CTAHAAPTHOM
cBOOOIHOI sHeprun ['M66ca 1 clenaTh BHIBOJ O HANpaBIEeHUH IIporiecca pu Temmeparype 1028°C.
Paccunrars TemmepaTypy paBHON BEPOSITHOCTH MPsIMOTO M 0OpaTHOTO mporeccoB. Crenarh BBIBOJ
0 HaIlpaBJICHUHU IPOILEcca BBIIIE U HUXKE STOU TeMIepaTyphl.

3ananue 6

Kak uamenutcs ckopocts romorenHou peakuuu A + B — 2C ot Havana 10 MOMEHTa, KOraa
KOHIIEHTpanus BemiectBa A coctaBuT 32% oT ucxonaHoi? McxomHpie KOHIIEHTpAUK, MOJIb/1: Ca=
0,8, Ce=1,4.

3amanue 7

PaBHoBecue B peaknuu Hory + Do) < Hlr) ycTaHOBWIIOCH TIPHU KOHIIEHTPAIIUSX, MOJIB/JI:
[H2]=0,27, [I2]=0,41, [HI]=1,62. Paccuurats K¢, Kp, AG peakiuu u ucxoaHble KOHIICHTPALIUK 0/1a
¥ BOJIOpOJIa MPH 12°C.

3ananue 8

Jna 28,2% pacteopa CaCly (p=1,112 r/cm’) paccuurtaTh MOJAPHYIO, HOPMAIbHYIO,
MOJISTTBHYFO KOHIIEHTpauu 1 MoJibHYF0 1oi1t0 CaCly.

3ananue 9

Paccunrarh ocMoTHUECKOE JaBiieHHE pacTBopa, coaepsxauiero 0,19 r xnopuaa kansius B 250
r Bosl. ITnotHoCTs pacTBopa 1,02 r/em?, kaxymmascs crenens aucconuanuu CaCl, B pacTBope paBHa
83%.

3aganue 10

VYpaBHATH ypaBHEHHE METOI0M 3JIEKTpOoHHOTO Oananca MnO; + Oz + KOH = K,MnO4 + H2O.

3amanue 11

PaccunTaTh BpeMsl U pacxoj SIEeKTPOdHepruu s noaydenus 0,2 > (H.y.) BOJIOPOa TOKOM
4,5 A npu HanpskeHUH B ceTd 6 B u Beixoze 1o Toky 84%.

3anganue 12

Omnucatp mporiecchl aTMoc(hepHOil KOPPO3HH Keje3a, TOKPHITOT0 XPOMOM M HUKEJIeM MpHu
HapYUICHUU 3aIUTHON TIIICHKU

Kpurtepun onenku:

K uToroBoii KOHTPOIBHOM PabOTE MO KypCy JAOMYCKAIOTCS CTYACHTHI, UMEIOIINE «3a4TCHO»
1o 9 u3 13 KOHTPOJBHBIX PabOT MO TeMaM Kypca. MToroBast KOHTpoJIbHAsI padoTa MO Kypcy COCTOUT
u3 12 3amanuii. 3a Kax10e BEpHO BBITIOIHEHHOE 3a/laHue — 5 0amnoB. MakcumanbHbIi 6amt — 60.

7.2.2. OT4er O JIA0OPATOPHOM padoTe

JlabopaTopHas padora Nel «OcHOBHBIE KJIACChl HEOPTAHNYECKHUX BelIeCTB)»
Heab: 3akpennenue 3HaHUI 00 OCHOBHBIX KJIacCaX HEOPraHMUECKUX COECTUHEHHI.
Onbrt 1. ITosryuyeHne okcuaa OKHCJICHHEM dJIEeMEHTa

1. OMBIT TPOBOJUTCS B BBITSKHOM mIKady!

2. B xumnueckuit ctakan Ha 50-100 mu Haneiite 10-15 Myl quCTUIIMPOBAHHON BOBI.
[Tonocky crHel 1akMycoBOM OymMaru OKYHUTE B BOJLy U OTMETHTE €€ OKpPacKy.

3. B Meranmnuueckyro J0XE€4Ky IOMECTUTE HEMHOTO CEpbl M HarpelTe ee B IJIaMEHH
CIUPTOBKHU B TeueHUe 30 CEKyH/I.

4. Jlokeuky ¢ ropsiiei cepol BHECUTE B CTaKaH C AUCTHWILIMPOBAHHOM BOIOW, IOCIE
YEro JIOKEUKY yJaJINTe.

5. B nonmyueHHbIi pacTBOp BHOBb OKYHHTE TOJIOCKY UHIMKATOPHOM OyMaru u OTMETbTe
€€ OKpacky.

6. CocraBbTe ypaBHEHMSI IPOBEIECHHBIX PEAKIMM U CACTANTE BBIBOJ.

OnbIT 2. B3auMmojaeiicTBie 0KCUIA METAJLJIA C BOAOM



1. [TomectuTe B mpobupky 1 mmarens okcuma kamelius U npwieite 10-15 kamens
JUCTUIUIMPOBAHHOMN BObI, IEPEMEILIANTE.

2. K nonyuennomy pactBopy no6asbte 1-2 kamnu penondranenta, oOpaTure BHUMaHKE
Ha OKpAacKy MHAMKATOpA.

3. CocTaBbTe YpaBHEHUE PEAKIIMU U CIIETAUTE BBIBOI.

OmnbIT 3. B3anmopeiicTBHe 0CHOBHOIO OKCH/IA € KMCJIOTOM

1. Buecute B npobupky mmarens okcuna menu (II) m mob6aBbTe 4-5 kamenb pacTBopa
CEpPHOM KUCJIOTBHI.

2. Ecnu B3auMopeiicTBUs BellecTB B MPOOHpPKe HE HAOIIOAAETCS, TO €€ COIACPKUMOE
Harpeure.

3. OTMeThTE OKpacKy pacTBOpa M OOBSICHUTE €€ MOsBICHUE.

4. CocraBbTe YypaBHEHHUE PEAKIIMH U CJIeJaiTe BBIBOJ K OIBITY.

OnbIT 4. B3anMoaelicTBHe KHCJIOTHOIO OKCH/IA C OCHOBAHHEM

1. Haneiite B mpoOupky 2-3 M1 U3BECTKOBOW BOJBI (pPaCTBOpa TUAPOKCHIA KAIBIIHS).

2. [Ipomyctute uepe3 H3BECTKOBYIO BOJy YTIJEKUCIBIA Tra3 (caenaiiTe HeCKOIbKO
BBIJIOXOB B PaCTBOP Uepe3 TPyOOUKY).

3. OtmeThTe OOpa3oBaHHe O€NOro oOcagka M €ro pacTBOPEHUE MpH JalbHEHIIeM
IPOIyCKAaHUM YIJIEKHCIIOTO ra3a.

4. CocTaBbTe ypaBHEHHE PEAKIIUU U CIIEIAWTE BBIBO/I.

OmnpiT S. B3anmoaeiicTBHe COJIH € IEJ0YbI0

1. Buecure B 1Be npoOupku no 10 kanens pactBopa cyibdarta menu (11).

2. B omny mpoGupky no0aBbTe OJHY KaluTlO THAPOKCHIA HATpHs, a BO BTopyto — 10
KareJb TUIPOKCHIa HATPHSL.

3. OOpaTtuTe BHUMaHKUE Ha pa3JInyMe OKPACKU MOJYyYEHHBIX OCAJKOB.

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

5. CocTaBbTe ypaBHEHHS peaklUii U clieJaiTe BEIBO HA OCHOBAHUH OIIBITA.

OnbIT 6. B3anmopaeiicTBHe coTH ¢ MeTAJLIIOM

1. Breiite B npoGupky 20 kanens pactBopa cynbdara menu (II).

2. [TomecTuTe B poOUPKY C paCTBOPOM KEIIE3HYIO CKPETIKY.

3. Yepes 2-3 MUHYTHI 00paTUTE HAa U3MEHEHHE OKPACKU TOBEPXHOCTH CKPEIKH.

4. OObsicHUTE TPOUCXOAsIEe SIBJICHHE, COCTaBbTE€ ypaBHEHUE pPEaKIMU U cleraiite
BBIBO/I.

OmnpiT 7. CBolicTBa aM(OTEPHOT0 THAPOKCUIA

1. Haneiite B iBe mpoOUpKH MO 5 Kameslb pacTBOpa HUTPATa aTFOMUHHUS.

2. JloGaBbTe B 00€ MpoOUPKHU MO KAIUIIM IMAPOKCHJL HATPUSL 10 MOSBICHUSI OcaiKa.

3. K ocaaky B mepBoii mpoOupke 100aBbTe€ pacTBOP CEPHOM KHUCIOTHI, K OCAJIKy BO
BTOPOil mpoOupke 100aBbTE paCTBOP THIPOKCH A HATPUSL.

4. OtmerbTe HaOMIOAECHUS B 00eMX MpOOMpKaxX, HAMUIIUTE ypaBHEHUs peakuuil u

cIelIalTe BEIBOI.

JlaGoparopHas padora Ne2 «OnpenesieHrne MOJSIPHOM MacChl IKBUBAJIEHTA MeTAJLJIA)

Iess: onpeneneHre MOJISPHOI MacChl SKBUBAJIEHTa METaJUIa SKCIIEPUMEHTAIBHBIM Ty TEM.

OmnbiT. OnpeaesieHue MOJSIPHOH Macchl IKBHBAJIEHTA MeTa/Ia 10 00bEMY BOA0OPOAA,
BBITECHEHHOI'0 M3 PACTBOPA KHCJIOTHI.

Ompenenenne MPOU3BOAUTCS C TTOMOIIBI0 Tprbopa (puc.1), COCTOAIIETO U3 U3MEPUTEIBHON
oropetku (1) Ha 25...50 Mz, nByxkoneHHoU mpobupku OcTBanbia (2) U ypaBHUTEIBHON CKISHKU
unm O6ropeTku (3).

1. B onmno u3 konmen mpobupku OctBanbaa (2) MOMECTUTE HABECKy MeTauia,
MOJIyYEHHYIO y JJabopaHTa.
2. B npyroe koneno Ha 1/4 yactb ero 00bEMa HaselTe pacTBOP COJSTHOM KUCIIOTHI.

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



4. [IpoBeppTe TpHOOpP HA TEPMETUYHOCTh, IS HYETO YpaBHHUTENbHBIA cocyn (3)
nonauMuTe Ha 10...15 cM u 3akpenuTe B 3TOM nosoxennn. Eciu npubop repMeTuyeH, T0 ypoOBEHb
KUJKOCTU B HEM OCTaeTcsl MOCTOSHHBbIM. Ecnu mpuOop He repMeTHYeH, MPOBEPHTE, IIOTHO JIH
3akpbITa mpodupka OcTBaybaa (2) mpoOKOH.

5. YcranoBute Oropetky (1) m cocyn (3) Takum oOpa3oMm, 4TOOBI >KHAKOCTh B HHUX

HaXOJIWJIAaCh HA OJJHOM ypoBHE. OTMEThTE MOJIOKEHHE YPOBHS KUIAKOCTH (MeHHCKA) B OropeTke (1) —
Vi.

6. OCTOpOKHO MOBEPHHUTE IPOOHPKY (2) TakK, YTOOBI KUCIIOTA IEPEIIUIACch B KOJICHO, T
HAXOIUTCSI METaJLL.
7. [Tocne momHOTO pacTBOPEHUS METalIa IPUBEIUTE MOJIOKEHUE JKUAKOCTH B OIOpeTKe
(1) m cocyze (3) K OTHOMY YPOBHIO.
8. To4HO OTMEThTE MOJOKEHNE MEHUCKA XUIKOCTU B OropeTke (1) — V2. Onpenenure
00BEM BBIJICNIUBILIETOCS BOAOPOIA.
0. OTMeThTE NMOKa3aHUs TEPMOMETPA U OapomeTpa.
10. Pesynbrarel 3amMepoB 3aHecUTE B TaOIHUILY 1.
11.  laBneHue HACHIIIEHHOTO BOJASHOTO Mapa BHIMUAIIATE U3 TAOIHIIE 2 TIPH TEMIIepaType
OTIBITA.
12. [TpuBeauTe 00HEM BBIICIUBIICTOCS BOAOPO/Ia K HOPMAIBHBIM YCIOBHSIM (H.y. — P° =
760 mm. pr. cT., T° =273 K):
BV,  PuVu, o _ PV
r T > " 1P
2
13.  PaccuuTaiiTe MOJSIpHYIO Maccy SKBUBaJIEHTa METaJUIa:
Myre V['(;z . m _ mMeVaoﬂz
m9Me V:;)Hz , 3Me VI‘{I) 2

rjae V;’Hz = 11200 mur/MOJTb — MOJISIPHBIN 00BEM SKBUBAJIICHTA BOIOpoAa (H.Y.).

BI—OpCTKI/I YKPEIIAIOTCA B ITATUBE U 3AIIOJITHATOTCA BOI[OI\/JI. B HCXOAHOM COCTOSAHUHU ) KUAKOCTDH
B COCyaax lu3l AOJIDKHA HaXOJUTHCA Ha OJHOM YPOBHC.

Pucynok 1. Cxema mpubopa Jyisi onpeneseHus MOJISIPHON Macchl SKBUBaJIeHTa MeTauia: 1 —
M3MEepUTeNbHas OIopeTKa, 2 — ABYXKOJIeHHas mpobupka OcTBanbaa, 3 — ypaBHUTENbHAS OIOpETKa

Tab6muna 1
Pe3ynpTathl SKCIIEpUMEHTa
HaumenoBanue O6o3HaueHue 3HaueHue En. usmepenus
Hagecka mertasna m r
YpoBeHb B OIOpPETKE JI0 OMBITA Vi MJI
YpoBeHb B OIOPETKE MOCIE OIbITa V> MJT




OO0beM BBIICTUBIIETOCS BOJOPO/Ia V = Vo-V; MII
Temnepatypa onbita ¢ oC
Temneparypa onbiTa T'=t+273 K
JlaByieHre HACHIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMmocdepHoe naBiieHne P MM PT. CT.
JlaBienue Bogopoaa P, =P- h MM PT. CT.
Tabmuma 2
JlaBneHue HAChIIIEHHOTO BOJISIHOTO Tapa
Temneparypa, [laBnenue Temneparypa, [aBnenue
°C HACBIILIEHHOT'O °C HACBIIIEHHOT'O
BOJISIHOTO T1apa, MM BOJISTHOTO T1apa, 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. Ilo monspHON Macce SKBUBaJeHTa MeTallla METOJOM IM0A0Opa BaJIEHTHOCTEH,
OTpeIeTTUTE, KAKOW MeTall ObUT UCTIOJIB30BaH B OIIBITE.
15.  PaccuuTaiiTe OTHOCUTENIbHYIO OMIMUOKY SKCIIEPUMEHTA:
ms,., ~ Mo,
A = o mer o 100%
mgmevp
16. Cremnaiite BBIBOJI K paboTe.

JlabopaTopHas padoraNe3 «OnpeaeseHue JHTAIbINH PeaKINm)
Hean: onpenenenne TerioBoro 3¢dekra CUCTEMbI, B KOTOPOH MPOUCXOAUT XHUMHYECKas
peakiysl, U SHTAJIBIINU PEaKLIUH B HECTAHIAPTHBIX YCIOBHSIX.

Onpit 1. HeliTpaau3auus CepHOl KUCJIO0THI THAPOKCUAOM HATPUS B OIHY CTAMIO

JInst HeWTpanu3aluuu CEPHOW KHUCIOTHI TMAPOKCHUIOM HATPUS B OJHY CTAJMI0 CMEIIMBAIOT
HKBUBAJICHTHBIC KOJIMYECTBA KUCIIOTHI U IIEJI0UYHN 0 00pa3oBaHus Cylb(aTa HATPUS:

H2SO4+ 2NaOH = NaS0O4+ 2H,0; AH;

1. OtmepbTe UMIMHAPOM 3a/IaHHBIM TMpernojaBareieM O00bEM pacTBOpa KHUCIOTHI,
BBUICHTE €r0 B TEPMOCTAaTUPOBaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMEPBHTE U 3aIUIINTE
B Tabnuny 1 Temneparypy pactBopa. TepMomMeTp He BBIHUMAaWTE U3 CTaKaHa 10 OKOHYaHUSI OIBITA.

2. OTMepbTe IpyrUM LWIMHAPOM TAaKOH ke 00beM pacTBOpa IMIEI0YH U OCTOPOXKHO, HO
OBICTPO BBUIEHTE B CTAKaH C PaCTBOPOM KUCIOTHL. OCTOPOKHO MEepeMelaiiTe, OTMEThTE HauboIbIlee
U3MEHEHHE TeMIIepaTyphl IpU 00pa3oBaHUU CyJb(aTa HATPHsL.

3. BelHBTE TEpMOMETp, BBUIEHTE pPAcTBOpP M3 TEPMOCTATHPOBAHHOIO CTaKaHa,
¢mibTpoBaNbHOM  OyMaroi THIATEIbHO BBICYIIMTE CTEHKM M JHO CTakaHa, MOMECTUTE B HETO
TEPMOMETP U JAUTE OCTHITh J0 MPEKHEN TEMIIEPATYPBI.

4. 3amonHuTe Ta6muiy | (BeNMYMHBI TEIJIOEMKOCTEH M IUIOTHOCTH PacTBOPOB
BBIMUIIKTE U3 TaOIUIB! 3). BeinmonaHuTe pacyeTsl.

Tabnuua 1-Pe3ynbraTs! onbiTa 1

BemectBo | V, t, D, C, n, 0, AH,
MJT °C r/em’ JIx/r-°C | mons | JI>x/n MoJIb kJ>K/MOJIb




H>SOq4
NaOH
NaxSOq4

OnpiT 2. HeﬁTpann3aunﬂ cepnoifl KHUCJIOTHI THAPOKCUIO0OM HATPHUSA B IB€ CTaIlUN

HpI/I HCfITpaJ'IPBaHHPI cepHoﬁ KHCJIOTBI THAPOKCHUIOM HATpusd B ABE CTaAUU SKBUBAJICHTHBIN
00BeM IICJIOYU BHOCAT B [IBa IpHUeMa:

H>SO4+ NaOH = NaHSO4 + H2O; AH>
NaHSO4 + NaOH = Na>SO4 + H20; AH> >
1. OTMepbTe HUIMHIPOM 3aJaHHBIM B OMbITe 1 00BbEM pacTBOpa KHUCIIOTHI, BBUICHTE B

TEPMOCTAaTUPOBAHHBIN CTaKaH, U3MEPHTE TEMIIEPATYPy pacTBopa. Temneparypbl pacTBOPOB CEPHOU
KUCJIOTBl B ObITaX 1 U 2 10JIKHBI ObITh OJJMHAKOBBI.

2. W3meppTe IpyruM HUIMHIPOM ITOJIOBUHY 3KBUBAJIEHTHOTO 00beMa pacTBOpA LIEI0UYH
U OCTOPOXHO, HO OBICTPO BBUIEHTE B CTaKaH C PacTBOPOM KHUCIOThL. OTMeThTe TeMmuepaTypy
0o0pa3oBaHus pacTBOpa TUApocylibdaTa HaTPUs.

3. OTmepbTe MWIMHIPOM €Il Takoil ke 00BbeM pacTBOpa IIEJIOYH M BBUICHTE ero B
ctakaH. [lepemernaiite mosyuyeHHbIH pacTBOP Cysb(aTa HaTPUsI U 3aAMULIUTE €0 TEMIEPATYPYy.
4. BreiHbTE TEpMOMETp U BBUICHTE COAEPKUMOE CTakaHa, (GUIBTPOBaIbLHOWU Oymaroii
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHute tadnuiry 2. Caenaite pacuyeTsl.
Tabauua 2.
Pesynbrate! onbita 2
Bemectro | V, t, D, C, n, 0, AH,
MJI °C r/em’ JIx/r-°C | monb | JI>x/n MOJIB kJ>K/MOJIb
H>S04
NaOH
NaHSO4
Na>SOq4
Tabnuma 3
TemmoeMKOCTh U TNIOTHOCTh PACTBOPOB
PacTtBOp t,°C p, r/em’ C, Jlx/r-°C
H2SO4, 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
NaxSO4, 1 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 padora Ned «CkopocTh XMMHYECKHX peakuuii. XumMHYecKoe
paBHOBecHe»

Henab: mM3ydeHWE BIUSHUSA PA3NTMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKHUX PEAKIHA U
COCTOSTHUE XUMUYECKOTO PAaBHOBECHS B TOMOT'C€HHBIX CHCTEMaX.

OnpiT 1. Bausinne KOHHEHTPAUMHU PeardpywIINX BelleCTB HA CKOPOCTh XUMHYECKUX
peakuuii

Peakmust maBeneBoli KUCIOTHI ¢ IEPMAHTaHATOM KaJIUs TIPOTEKAET 110 YPaBHEHUIO:

4H,2C204 + 2KMnO4 — K2C204 + 2MnO; + 4H20 + 6CO»

Kunernyeckoe ypaBHEHUE PEAKIIHH:

9= KC:IZC204 CIZ(MnO4

3a XOJ0M peaKknuu CJICOAT 110 UBMCHCHHUIO OKPACKU paCTBOpPA IICPMAHI'aHATA KaJIUs.

1. B nmate npoOupok BHecute no 10 kanens pacTBOPOB HIaBEJIEBOM KUCIOThI pa3In4YHON
koHneHtpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).

2. [TocnenoBarenbHO BO BCe MPOOMPKU ¢ UHTEPBAIOM 1-2 ceKyH bl J00aBbTe 110 1 Kare
pacTBOpa IepMaHIraHaTa Kajaus U BKIIOUUTE CEKYHIIOMED.

3. He BbikimtOwast cexyHaomepa, OTMEThTE BpeMsl U3MEHEHUS OKPACKH IepMaHraHaTa
KaJMsl B KaX10i mpoOupke.

4. PesynbTaTsl onbiTa 3aHecute B Tadbauiy 1.

5. Omnpeznenure YCIOBHYIO CKOPOCTh pEAaKIMM KaK BEIMYMHY, OOpaTHYIO BpEeMEHHU
MPOTEKAHUS PEAKIIIH.

6. [Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH pEaKIMM OT KOHIEHTPALUU IaBelIeBOM

KHUCJIOTHI, IPOaHAIM3UPYNUTE MOITYUEHHYIO 3aBUCUMOCTD. 3alMILINTE HAOII0IEHUS U CJIEalTe BHIBOI.

Tabnuna 1.
PesynbTats! onbira |
Ne npobupku KoHuentpanus Bpewms, 7, ¢ CKopocCTh peakuuu B
KUCIOTHI, C, MOJIB/T YCIIOBHBIX €IMHUIIAX, V =
100/z, ¢!

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

N[N |—

OmnpiT 2. BausiHue TeMnepaTypbl Ha CKOPOCTh XMMHYECKUX peaKiuil



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

1. B Tpu npoGupku, BCTaBIEHHBIE B KPBIIIKY TepMocTarta, HaieiTe mo 10 kanens 0,5 M
pacTBopa MIaBENEBOW KHUCIOTHL. B deTBépTyro mpoOupky Ha 2/3 e€ o0béma BieiTe pacTBOp
nepMaHraHara Kanus (IUIeTKy OCTaBbTe B IPOOUPKE).

2. 3anummre Temmneparypy. B oaHy u3 mpoOupok mo6aBbTe 1 Karumro mepMaHraHaTta
KaJIUs ¥ BKJIIOYUTE CEKyHAO0MED.

3. W3mepbTe BpeMs OT MOMEHTa J00ABJICHHUS IEpMaHTaHaTa Kajus 10 HW3MEHEHHS
OKPACKH pacTBOpa.

4. Harpeiite Boay B crakane Ha 10° Bple npeapiayiiei temnepatypsl. CHUMUTE CTakaH
C IUIUTKH U TIOBTOPUTE OMBIT B PYroi mpodupke.

S. [TpoBenuTe onbITHI pU 4 TEMIEpaTypax, oTinyaromuxcs Ha 10°.

6. [TomyueHHBIC TaHHBIC 3aHECUTE B TaOJIHUITY 2.

7. PaccunTaiite mects 3Ha4eHUH TemnepatypHoro koddounmenta (y). Haitaure cpeanee
3HAYCHUE ).

8. Crnenaiite BBIBOJ O 3aBHUCHUMOCTH CKOPOCTH JIaHHOM XMMHYECKOM peakiuuu OT
TEMIIEPATYPHI.

Tab6auia 2.
Pe3ynbrathl onbiTa 2
No Temneparypa | Bpewms, | Koncranra ckopoctu £ B TeMneparypHbli
POOUPKHU OIbITa, T,C YCIIOBHBIX €IMHULIAX, Koo unment y
t,°C k=100/z, ¢! Y Yep

1

2

3

4

9. Hcnonp3yst ypaBHeHHE AppeHUyca U BEIMYMHBI KOHCTAHT CKOPOCTHU NP Pa3INndHBIX

TEMIIepaTypax, OIpPEIeIIUTE SHEPrHi0 aKTHBAIMK JNAaHHOW peaknud. YpaBHEHHE AppeHHyca B
aorapupmuueckoM Buae: Ink = Ink, — E«/RT MOXXHO paccMaTpUBaTh Kak JUHEHHOE ypaBHEHUE y = b
—ax (y = Ink, b = Ink, a = E/R, x = 1/T). I'padudecku Takoe ypaBHEHHE OMKCHIBACTCS MPSIMOIl B
KoopauHaTtax /nk — 1/T. TanreHc yriia HaKJIOHa MPSMOi K ocu abcuucc paBeH BennuuHe Eq/R.

10.  [ns moctpoenus rpaduka /n k = f(1000/T) 3anionaute Tabauiry 3.

Tabnma 3.
Jannslie ass rpadudecKoro onpeesieHrs YHEPTHH aKTHBAINH
Ne i/ Ink 1000/T
1
2
3
4

11.  Tocrpoiite rpaduk B koopaunarax /n k— 1000/T.

12. Omnpenenure TaHT€HC yTila HaKJIOHA MPSAMOM K ocu a0ciucc.
13.  Bobluncnure 3HEPrUI0 aKTUBALUYU PEAKIIH:

E.=tga-R, rane R=8,314 J[>/(momnb-K)



OnpiT 3. Biausinne n3MeHeHUs] KOHIEHTPALMH PearupylomuxX BelecTB HAa paBHOBecHe
XHMHYECKOH peaKunu

Peakuus mexnay xmopuaom xenesa (I11) u pomanuaoM aMMOHUS ONTUCHIBAETCSl YpPaBHEHUEM:

FeClz + 3NH4CNS < Fe(CNS)3 + 3NH4Cl

1. Brecute B mpoOupky Ha 1/3 ee oObema AMCTHILUIMPOBAHHOM BOJIbI, J00ABBTE 1O 2
Kar pactBopoB xsopuaa xxenesa (I11I) u ponanuna ammonus. Paznenure nojrydeHHbIH pacTBOp Ha
TPHU TIPOOUPKH.

2. Onny npoOupKy COXpaHUTE JUIsl CPAaBHEHUS Pe3yJIbTaTOB OIbITa (3TaoH). B npyryto
no6aebTe 4-5 kanenb pactBopa FeCls, B TpeThio — Heckoabko KpuctauinkoB NH4Cl u BcTpsixHute
eé.

3. Kak wu3MeHHMacbh MHTEHCUBHOCTh OKPACKM pacTBOpa M B KakKOM HalpaBICHUHU
CMECTHJIOCh paBHOBecHe JNaHHOU cucteMmbl npu nobdasnenun FeCls u NH4Cl? OObsicaute caBur
pPaBHOBECHSI.

4. Hanummwre BeIpakeHNE KOHCTAHTBI PABHOBECHS U3y4aeMOi 00paTUMOMN peaKIIiH.

JlabopaTopHas padora Ne5 «PacTBOpBI 3JIEKTPOJIUTOB)

Lesb: u3yyeHre HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB AJICKTPOJIMTOB.

OnbIT 1. DJ1eKTPONPOBOHOCTH BOAHBIX PACTBOPOB

W3ydenue 31eKTPOIPOBOJIHOCTH MPOBOIST C MOMOIIbIO MPUOOPA, COCTOSINETO M3 JIAMIIBI
HaKaJMBaHUs, CTAaKaHA C PACTBOPOM, IPaUTOBEIX 3EKTPO0B. OO 3JIEKTPOIPOBOTHOCTH CYAST TIO
HAJIMYHMIO U MHTCHCUBHOCTH CBEYCHUS JIAMITH HAKAJTUBAHHMSL.

1. Crakan éMkocThio 50 M1 HarmoyiHUTE Ha 1/2 ero 00béMa TUCTUITMPOBAHHON BOJIOM.

2. Bxutounte npubop B cers. 3anumure HabmoneHus. O0nanaer AUCTUILIMPOBAHHAS
BOJIa 3JIEKTPOMPOBOIHOCTHIO?

3. Otxmrounte npudop. IpunoHsIB KpBILIKY € 3JEKTPOJIaMH, BHECUTE B CTaKaH ¢ BOJOH
1-2 mmarens u3MeNbLYeHHOTO caxapa U MmepeMeIianTe.

4. Omnyctute 31eKTpoAbl B pacTBop. Bruitounte mnpubop. 3anummre HaOIHOACHUS.
SBnsieTcst pacTBOp caxapa MpOBOJIHUKOM?

3. Otxmounte npubop. B crakan émxocthio 50 mi Haneiite Ha 1/2 ero oOwnema
0€3BOTHOM YKCYCHOU KHUCIIOTHI.

6. OmnycTHTe 371eKTPOAbI, BKIIOYUTE IpUOOp. 3aUIINTe HAOIIOJCHUS.

7. Otxmrounte npubop. OTneiTe U3 crakaHa npuMepHo 1/4 o0beMa yKCyCHOM KHCIOTHI,
n00aBbTE AUCTUILTMPOBAHHOM BOABI 10 MpeXkHero 00bEMa, pa3MelIaiTe pacTBop.

8. Onycture  anektponabl.  Bxmrounte — mpubop.  HaOmiopaiite  u3MeHeHHe
3JIEKTPOIPOBOJHOCTH PacTBOPA.

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

B kakyro CTOpoHY cMelIaeTcsi paBHOBECHE IMCCOLMAIIMN YKCYCHOM KUCIIOTHI pU pa3zdasnenun? Kak
3aBHCUT CTENEHb JUCCOLMALUHN YKCYCHOM KHUCIIOTHI OT pa30aBiieHUs pacTBopa’?

10.  Otkmrounte npudop. B crakane emkocThio 50 M1 IPUTrOTOBBTE PAcTBOP MOBAPEHHOMN
COJIM, pa3MelIaB B 25 MII JUCTUJUIMPOBAHHOW BOABI 1-2 mmatens Xjopuja HaTpHsl.

11.  Omnycrute snekTpoasl B pacTBop. Bxmouute npubop. IlpoBoautr mm pacTBOp
MTOBAPEHHOM COJIHU JJIEKTPUYECKHUM TOK?

12.  Cpenaiite BBIBOJ K ONBITY (OOpaTHTe BHUMAaHHWE HA THUIBI XUMHUYECKOW CBSI3U B
BEIIECTBAX, JIEKTPOIIPOBOJHOCTh BOAHBIX PACTBOPOB KOTOPHIX U3YyYalld B JAHHOM OIIBITE).

OnbiT 2. CMenieHHe paBHOBECHSI AUCCOLUALMH €1a00r0 J1eKTPOJINTA

1. Haneiite B aBe npoOupku no 5-7 kamnens 0,1 H. pacTBOpa YKCYCHOM KUCIOTHI.

2. B kaxnayio npoOupky no0aBbTe MO OJHOW Karjle METHJIOBOIO opaHxeBoro. Kax
OKpaCHJICS HHIMKATOP MO BAMSHUEM HOHOB H™?

3. OnHy poOHpPKY OCTaBbTE B KaYeCTBE KOHTPOJIBHOM, B Ipyryto npubasbTe 1 mmnarenb
arterata HaTpust CH3COONa.

4. [lepememaiiTe pacTBOp M CpaBHUTE LBET IIOJYyYEHHOTO pPAcTBOpAa C IIBETOM B

KOHTPOJIbHOW TIPOOHpPKE.



5. Hanumure ypaBHeHHE AUCCOIHAIINM YKCYCHOM KUCTIOTHI U BhIpaKEHUE KOHCTAHTHI €€
JMCCOLUALIMH.

6. OObsicHUTe, KaK CMEUIaeTcsl PaBHOBECHE TUCCOLMALIMU CIa00ro 3JEKTPOIUTA MPHU
YBCIIMYCHUH KOHLCHTPALMKU OJHOI'O U3 BUJOB HOHOB 3TOT'O SHCKTpOHI/ITa? Kak mensercs IIpHu 3TOM
€ro CTENeHb JUCCOLUan?

OmnbiT 3. HannpaBJ/ieHue 00MeHHbIX HOHHBIX MPOLECCOB B PACTBOPAX  JIEKTPOJIHUTOB

a) B CTOPOHY 00pa30BaHMsl ¢J1a00r0 JIEKTPOJIUTA

1. Haneiite B 1Be npoOupku 1o 5-7 kanemns 2 H. pacTBOpa THPOKCH]IA HATPUSL.

2. B kxaxnyro no6aBsTe o ogHou karmie ¢enondranenna. [lon BnusHueM Kakiux HOHOB
deHonpTanenH OKpacuics B MATMHOBBIN I[BET?

3. B omny mpoOupky no0aBisiiTe 1O KaruisiM 2 H. pacTBOpa COJITHOM KHCIIOTBI, BO
BTOPYIO — 2 H. pacTBOpa YKCYCHOW KHCJIOTHl J0 OOECIBEYMBAHHMA pacTBOpa (KOJIMYECTBO
M3pacXOJ0BAaHHBIX Kalejb KUCIOT OTCUUTATH!).

4. UeMm o0OBsACHsETCS HMCUE3HOBEHHE OKpacku? B kakom ciydae oOecuBeynBaHue

pactBopa HacTymnujo ObicTpee? Ilouemy paBHOBecMe MOHHOIO IMpOIECCa CMELIACTCSI B CTOPOHY
o0pa3oBaHMs BOJABI IPU HAJIWYUHU B JIEBOM YacTH PAaBEHCTBA MaJOJUCCOLIMMPOBAHHBIX MOJEKYJI
YKCYCHON KHUCIOTHI?

0) B cTOpOHY 00pa30BaHusi MAJIOPACTBOPUMOI0 BelllecTBA

1. B omny npoOupky BHecute 10 kamenb pacTBopa XJopuia Kanblius, B 1pyryto 10 kamens
XJIOpUJIA CTPOHIIUSL.

2. Jlo6aBbTe mo 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHI. B o0eux nm mpobupkax BblIal
ocanok? OOBSCHUTE P3N, TTONB3YACh BennunHamu [1P 1uis cyap(aToB Kalbus U CTPOHIIUS.

3. Jlo6aBbTe B MpOOUPKY C PACTBOPOM CONHM Kajblus 3-4 Kamid KOHIICHTPUPOBAHHOM
cepHoil kucnotel. Habmonaiite oOpazoBanue ocajka U OObSICHUTE IPUUMHY €0 BbINAICHUSI.

4. BbluMCIUTE KOHIEHTpauu HOoHOB SO4>, HeoOX0aUMbIe I ocaxieHus noHos Ca’' u
Sr** u3 pactBopoB paBHOii (1 M) KOHIEHTpaLMH, €CIH 1P 5, = 6,1:1073, TP, = 2,8:107.

OnbIT 4. I'uaponus coJiei
a) Onpenenenue pH pacTtBopos coJieit

1. Hanecute kammo pactBopa NaNO3z Ha MOJOCKY YHUBEPCAJIbHOM WHAMKATOPHOU
Oymaru.

2. CpaBHHUTE OKpAcKy ¢ dTaloHOM. 3anuimuTte Benuuuny pH pactBopa.

3. [TpoBenuTe aHanoruunbie onbITH ¢ pactBopamu NaxCO3, NaHCO3, AI(NO3)s.

4. Kaxkas cpena B kaxaom u3 B3sSThIX pacTBopoB? [louemy?

0) Bansinue TeMneparypsl Ha CTelleHb IHAPOJIN3a COJIN

1. Hanetite B mpoOupky 15-20 kanens TMCTUIITUPOBAHHON BOIBI.

2. Buecute B He€ 1-2 mimarens amerata HaTpUsl U BCTPAXHUTE MPOOUPKY.

3. Ho6asbte 1-2 xanmu ¢penondranenna. OOpaTuTe BHUMaHUE HA OKPACKy MHAMKATOPA.

4. Harpeiite conepxumoe npoOUpKH B IJIaMEeHH CcHOUpPTOBKHU. JlaiiTe oOBsicHEHUe
Hab01aeMoMy siBJeHHI0. HanuiuTe ypaBHeHHE peakiuu.

5. Oxnanute mnpoOUpKy B XosonHOM Boze. IlpowcxomuT nu CHOBa cMelleHUe
paBHOBecHs?

6. Crenaiite BBIBOJI O BIMSHUU TEMIIEPATYPhl HA CTENIEHb FMIPOJIN3a.

B) Bunsinue usmenenusi pH cpeasl Ha cTeneHb ruApoJIM3a COJIH

1. Buecute B mpobupky 10 xanenb IUCTUIUIMPOBAHHON BOJIBI.

2. Ho6apTe 1-2 «kpucramna xmopuma osnoBa (II) w  BerpsxHuUTE NPOOHPKY.
OO0pa3ytomuiics 6emblii 0cagoK MpeACTaBIsAeT co00i ocHOBHYO coib onoBa (II) Sn(OH)CI.

3. Hanummre nonHoe ypaBHeHHE COOTBETCTBYIOLIEH peaklny THIPOIH3a.

4. Jlo6aBbTe 5-10 kamens pacTBOpa COJSTHON KHCIOTHI, YBEMYMUB 3TUM KOHIIEHTPAIIUIO

MOHOB Bozopoja. Pacteopuiics nu ocanok? Kak mosnusino ymenemenne pH pacTtBopa Ha cTeneHb
TUAPOJIN3a Conu?

r) HeoOpaTumblii rugpoJiu3 coJieit

1. B nmpo6upky HaneliTe 6-8 kanens pacTBOpa HUTpaTa aTFOMUHUS.



2. Jo6aBbTe Takoil ke 00bEM pacTBOpa KapOOHaTa HATPHSI.

3. OtmerhTe 00pa3oBaHHE OCa/Ka THAPOKCHIA ATIOMUHUS M BBIJCNICHHE ITy3bIPHKOB
okcupa yriaepona (IV).
4. Hanummure ypaBHenus peakuuil. Cuenaiite BHIBOL.

JlabopaTopHasi padora Ne6 «OKHCIANTEIBHO-BOCCTAHOBUTEIbHbIC PEAKLIIMI»

Heab: mnpoBeneHrWe OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PpEAKIMA U COCTaBICHUE UX
YPaBHEHUM.

OnpIT 1. Peaknumn JUcnponopuuoOHUPOBAHMS

a) Peakuusi 1UCPONOPIUOHUPOBAHUSA CYJIb(PUTA HATPHUS
B oany npobupky nomectute 1-2 kpuctayinka cyiabhuTa HaTpusl.
Bo Bropyto npobupky nomecture 1-2 KpucTaIIMKa TPOKATIEHHOTO CyIb(pHUTa HATPHUSL.
B 06e npobupku BHecHUTE 110 5-6 Kareinb JUCTUTMPOBAHHON BOJIBI.
PacTtBopuTe conm, HaxoasAIIMEcs B MPOOUPKAX.
Jo6aBbTe B KaXKIyr0 IpoOUpKy 10 2-3 Karuii pactBopa cyiabdara meau (I1).
. OTMeThTE OKpacKy OCaJIKOB B 00eMX MpOOMpPKax (YEepHBIH OCAJOK MpPEICTABISET
co06oii cynbpua meau (II)).
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7. OO0BsicHUTE pa3IUYHbIE OKPACKU OCAIKOB.

8. Hanummre ypaBHEHHE peakLUU pas3loXeHUs cyiab(puTa HaATpHsl, YUUTBIBAs, 4TO
OJTHUM M3 MPOAYKTOB MPOKATMBAHUS SBISIETCS CyNb(aT HATPHSL.

9. CocTtaBbTe HOHHBIE U MOJICKYJISIPHbBIE YPAaBHEHMS peakluii oOOMeHa.

0) Peakuusi qucnponopuuoHupoBaHus xJjaopuaa oiaosa (II)

1. B npoGupky Haneiite 6-8 kanenb pactBopa xiopuaa onosa (II).

2. JloGaBbTe MO KaruiiM pacTBOP ILEJIOYHM 1O MHOSIBIECHUS OCaJKa U JajJbHEHILEro ero
pacTBOpEHHUS.

3. [Tpuneiite k pactBopy 10-12 kanenb JUCTUIIMPOBAHHON BOJBI.

4. Harpeiite pacTBOp 10 NOSIBJIEHUS YEPHOT'O OCaAKa METAJUIMYECKOTO OJI0BA.

5. Hanummure ypaBHeHus peakuuii  oOpasoBanusa: ruapokcuaa onoBa  (II);

terparuapokcoctannata (II) natpus; onosa u rekcaruapokcocrantata (IV) marpus.
OnbIT 2. BHyTpUMOJIEKYJIsIpHbIE€ OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIUU

1. B npoGupky nmomecture 2-3 kpucramivka ouxpomara amMmonus (NH4)2Cr2O7.

2. Conepxxumoe MpOOUPKU HArpeTe Haj MIaMeHEeM CIHMPTOBKH J0 TE€X MOp, MOKa HE
POM30UJIeT OypHOE pa3ioKeHUe COJH.

3. Hanumure ypaBHEHHME peakIMu, yYWTHIBas, YTO 3€J€Has OKpacka MPUHAIJICKHUT

okcuny xpoma (III). Kpome Toro, B peakiiun 06pa3yroTcs a30T U Mapbl BOJIBI.
OnbIT 3. Binsinue cpe/ibl Ha NPOTEKAHME OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakIuii
a) Bausinne pH cpeabl Ha XapakTep BOCCTAHOBJIEHUSI IEPMAHIAHATA KNS

1. B Tpu npoOupku BHECUTE 110 2 KaIjIy pacTBOpa IIepMaHIraHaTa Kajusl.

2. B onny npobupky no6asbre 2-3 Kariu 2 H. pacTBOpa CEPHOM KUCIOTHI

3. Bo BTOpyto npobupKy BHECUTE 2-3 KaIlJIu BOJIBI.

4. B Tpetsio mpoOupky npuieiTe 2-3 Kamim pacTBOpa HIET0YH.

5. Bo Bce Tpu npoOupku BHeCHUTE IO 2 MHUKpOIUNATeNs Cylb(ura HATpus HU
nepeMenIaiTe pacTBOpBI 0 MOJIHOTO pacTBOPEHUS KPUCTAIIIIOB.

6. HabmronaliTe 3a ©13MEHEHNEM OKpPacKu PacTBOPOB BO BCEX TPEX CIIydasix.

7. HanummTe ypaBHEeHUs peaklMid BOCCTaHOBIICHHS NepMaHraHata Kajlus CyJIb(pUTOM

HaTpusl B pa3HbIX Cpelax, YYUTHIBAs, YTO B COCIMHEHUS MapraHiia B Pa3JIUYHBIX CTEIEHSX €ro
OKHCJICHUS UMEIOT XapaKTepHble OKkpacku: HoH MnO | - ¢puoneTossiii, noH MnO j‘ - 3eneHslit, Mn**

- OECIIBETHBIN, @ OKCUJ] 1 TUAPOKCHU]] Mn*" - MaJIOPACTBOPUMBIE BELIECTBA KOPUUHEBOIO 1[BETA.

8. K kakoMy TuIly OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMHA  OTHOCSITCS
MIPOBE/ICHHBIE B ONBITE 3a peakuuu?

0) Buumsinme pH cpeabl Ha cMmelmleHHe PAaBHOBECHSI B  OKHMCJIUTEIbHO-
BOCCTAHOBHMTE/IbHBIX PEaAKIHAX



1. [TomecTuTe B mpoOUpPKY HEOOIBIITON KPUCTALTUK HOA.

2. Jo6aBbTe 8-10 Kamnenb pacTBOpa MIETOYH.

3. [TepememmaiiTe coaepxumMoe MPOOUPKH JI0 TIOJTHOTO PACTBOPEHHUS HOJIa.

4. K obpa3zoBaBiiemycsi 6ecriBeTHOMY pactBopy mnpubaBbre 10-14 kamenb pacTtBopa
CEPHOI KUCIIOTHI 10 MOSIBICHUS OypOil OKpacKu pacTBOpa.

5. [Tonp3ysick pacTBOPOM Kpaxmaina, JOKaXHTe, 4To Oypast OKpacka BbI3BaHa OOpaTHBIM
npoueccoM o0pa3zoBaHusi CBOOOIHOTO Hofa.

6. Hanumure ypaBHeHUs peakiuil, y4UTbIBasl, YTO IIPM PACTBOPEHUM MOJa B paCTBOPE

IeJI0YM 00pa3yroTes conu omoBoaopoanoi HI u iogroBatuctoit HJO xucior.

OnpIT 4. OKHCINTEIbHO-BOCCTAHOBUTEIbLHAS ABOICTBEHHOCTD 3JIEMEHTOB, BXOASIIHX
B COe/IMHEHHUsI B IPOMEKYTOYHOM CTeNeHU OKMCIeHUs

a) BzaumoneiicTBue nepoxkcua BoJA0Poa ¢ MEPMAHTAHATOM KaJIUA

1. K 1-2 karmmsim pacTBOpa nepMaHraHara Kajius J100aBbTe 2-3 Karid pacTBopa CepHOM
KHCJIOTHI.

2. JloGaBbTe K MOJIyuyeHHOMY pacTBopy 2-3 Kamiu 3%-HOro pacTBopa MEpoKcHia
BOJIOpOJA.

3. Kak uamenunacey okpacka pactsopa? Kakoi ras Beiaesnsiercs?

4. Hammmnre ypaBHeHume peakiuu. Kakue cBolcTBa IPOSIBISET B HEM IEPOKCUL
BOJIOpOJIa?

0) BzaumopneiicTBHe epoKcuaa BOAOPOAA C MOAUAOM KU

1. K 3-4 xamism pactBopa moauja kKaiaus npuwieite 3-4 Kamjid pacTBopa CEpHOU
KHCJIOTBI.

2. [TpubaBbTe K mMoNydeHHOMY pacTBopy 1-2 kammm 3%-HOro pacTBOpa IEpoKcHIa
BOJIOpOJA.

3. Jns xakoro BemiecTBa XapaKTepHa IMOsBHUBLIAsCA OKpacka pactBopa? Ilonb3ysch
pacTBOpoOM Kpaxmaia, JOKaXHTe, 4To Oypast OKpacka BbI3BaHa 00pa3oBaHHEM CBOOOTHOTO Hoja.

4. Hanumure ypaBHeHue peakuuu. Kakue cBOWCTBa NpOSABISIET B HEW NEPOKCHU]
BOjIOpOIa?

OmnbIT 5. Oprannyeckue BemecTBa B Ka4eCTBe BOCCTAHOBUTeIEH
a) BoccranoBiieHHe OMxpomara KaJus

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

2 Buecure B Hee 2-3 Kanjiu KOHIEHTPUPOBAHHOW CEPHON KUCIOTHI.

3. Jlo6asbTe 4-5 kanens sTrioBoro cnupra CoHsOH.

4 OTMeThTe U3MEHEHHE I[BETa PAacTBOpA U IMOSIBICHHE CHENU(PUIECKOTO «SIOIOUHOTO»

3amaxa, npucyuero ykcycHomy ansaeruny CH3CHO.

5. Hanumure ypaBHeHHe peakiiy, yuuThiBasi, oopaszyercs coib xpoma (III).

0) BoccTaHoB/1eHHE IEPMAHTAHATA KAJIUS

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

2. Jo6aBbTe 2-3 Kamy rnepMaHraHaTa Kajius U HaOJIo1aiTe yepe3 HEKOTOpoe BpeMs 3a
oOeclBeYMBaHMEM TIepMaHraHaTa Kajus.

3. CocrtaBpTe  ypaBHEHHME  pEaKIMHM,  y4YWThIBas,  4YTO  I€pMaHraHaT-HOH

BOccTaHaBnuBaeTcs 10 nona Mapranina (II). B peakiuu Takxke Boiaensercs okeua yriaepona (IV), no
KOTOPOT'O OKUCIISIETCS 1IaBesieBasi KUCIIOTa.

JlabGoparopHas padora Ne7 «Koppo3usi MeTaj10B»

Ieab: o3HaAKOMJICHHE C D3JEKTPOXUMHUYECKOW KOppO3HWeH; (akTopamu, BIHMSIOIIMMH Ha
KOPPO3HI0; METOAAMH 3alIUThl OT KOPPO3HH.

OnbIT 1. BiansiHMe aKTHBHOCTH KOHTAKTHPYIOIIEr0 MeTA/1J1a HA KOPPO3HI0

1. Bosbmure Tpu ckpenku st Oymar. B onHYy BCTaBbT€ TOHEHBKHM Kycouek
METaJUIMYECKOr0 0JI0Ba, BO BTOPYIO — MEJIH, TPETHIO OCTAaBbTE B KAYECTBE KOHTPOJIA.



2. Jlo6aBbTe B Tpu MPOOUPKH C BOJOH IO OJHOM Karie pacTBOpa COJSTHON KHUCIIOTHI, T10
2-3 kamu pacTBopa kpacHou kposiHoU conn K3[Fe(CN)g] n omycTtute B HUX CKpPETKHU.

3. OTMeThTe UHTEHCUBHOCTb OKPACKH BO BCEX TPEX MPOOUPKaX.

4. CrnenaiiTe BEIBOJIBI O CKOPOCTH KOPPO3UH B KAXKJOM ClIydae ¥ HAMUIIUTE KaTOIHbIC U
AHOJIHBIC PEaKIUU.

OnbiT 2. Biusinue cpeabl HA CKOPOCTh KOPPO3UHU

1. Bosemute Tpu npobupku. B nepByto HanelTe pacTBOp XJI0pHIa MarHus, BO BTOPYIO —
pacTBOpP COJISIHOW KHUCIIOTHI, B TPETHIO — JUCTUIUIMPOBAHHYIO BOAY.

2. OHOBPEMEHHO OITyCTUTE BO BCE IPOOUPKU 110 OJJHOM CKpEIKe.

3. Jlo6aBbTe uepe3 5-10 MUHYT B KAyl MPOOHPKY MO 3 Karid pacTBOpa KpacHOH
KPOBSIHOM COJIH.

4. OOBbsicCHUTE UHTEHCUBHOCTb OKPACKHU (BO BCEX JIM IPOOUPKAX?), HAIUIIUTE YPaBHEHUS

NPOTEKAIOIIUX PEaKIHUid, CAeTalTe BEIBOI.
OnbIT 3. DJ1eKTPOKOPpPO3HS MeTa/lIa

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpH/Ia HATPHS.

2. JloGaBbTe B Ka/0€ KOJIEHO IO 2 Kalli pacTBOpa KpPacHOM KpOBSHOM COJIM U
dbenondranenna.

3. [Torpy3ute B pacTBOp JK€JIE3HbIE FIEKTPOABI (CKPENKH) U MOJIKIIOUUTE K 3JIEKTPOJaM
MOCTOSIHHBIN TOK.

4. OO0BbsicHuTe HAOIIOEHUS U 3aMUIINTE aHOAHBIA U KaTOIHBIN MPOIECCHI.

OnbIT 4. AHOHBIE H KATOJAHbIE OKPBLITHS

1. Haneiite B ABe mpobupku mo 15-20 xarens pacTBopa CEpHOU KUCIOTHI U J0OAaBbTE MO
2 KaIuIM pacTBOpa KpacHOM KPOBSHOM COJIU.

2. OrnycTute B 0OIHY MPOOUPKY MOJIOCKY OIIMHKOBAHHOTO KeJe3a, B APYTYIO — TY>KEHOTO,
MpeBapUTENHLHO CIIEIaB Ha UX MOBEPXHOCTH IIyOOKHE [aPATUHBI HOKOM.

3. OtMmetbTe Yyepe3 5-10 MUHYT MOSBJICHHE CUHEW OKpPacKd B MeCTe IapanuH (B Kakoi
npobupke?).

4. OO0BbsicHuTe HAOMIOICHUS U 3aNUIITUTE aHOAHBIM M KaTOIHBIN MPOIECCHI I KaXKI0M
rajabBaHONapBHI.

Omnpit S. IIpoTrexkTopHas 3amura

1. JloGaBbTe B JBE MPOOMPKH C JUCTUIUTMPOBAHHON BOJIOW MO OAHOW Karie COJITHON
KHUCJIOTBI U 10 JBE KaIlJIM PACTBOPA KPACHOW KPOBSIHOM COJIH.

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

3. OTMmeTbTe MOSBICHHE HHTEHCUBHOM CHHEHN OKpackH (B Kakoi npoodupke?).

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

BbIBOJI. Kakylo poJjib BBINOJIHAET AIFOMUHHMA?
OneIT 6. IIppMeHenne HHTUOMTOPOB

1. Haneiite B 1Be mpoOupku 1%-Hblil pacTBOp CEpHON KUCIOTHI U 100aBbTE 10 2-3 Kariu
pacTBOpa KPaCHOU KPOBSIHOM COJIH.

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

3. Omnyctute B 06e npobupku mo oHo ckpernke. Kakoit nabmogaercs adpdexr? Kakyro

POJIb BBITTOJHAET YPOTPONUH?

Kpurepum ouenku:

MakcumanbHOe KOJIMYECTBO OajuloB 3a JIaOOpaTOPHBIA MPaKTHKYM, BKIIIOYAIOIIUI
nabopaTtopHbie paboTsl NeNe 1-7, — 30.

- 30 OansoB BBICTABJISIETCS CTYACHTY, €CIIM OTYETHI BHIIOJIHEHBI 0€3 3aMeYaHui;

- 20-29 6amToB BBICTABISIETCS CTYACHTY, €CJIM B OTUETaX COJIEP)KATCS HEOOJbIINE
HEJI0YETHI;

- 3-19 GannoB BHICTABIIAETCS CTY/IEHTY, €CJIM B OTUETaX COJEPIKATCS CYLECTBEHHBIE
OIINOKH;



- 1-2 Gamnma BBICTABISAETCS CTYICHTY, €CIIM OTYETHl HEe O(OPMIICHBI, HO PabOTHI
BBITIOJTHCHBI.

7.2.3. HHocemaeMocTh

Kpurtepun onenku:

MaxkcuMalibHOE KOJn4yecTBO OayuIoB 3a mocemenue 3agatuii — 10. 3a nocemenue 8 4acos
ayJIUTOPHBIN 3aHATUH — 1 Gayun. 3a mpomycKk § 4acoB MO HEYBAXKHUTEIHHON MPUYMHE — «MHHYC |
oaiy.



7.3. OueHouyHbIe CpeACTBA JJIsl NMPOMEKYTOYHOH aTTeCTAUMM IO HUTOram

OCBOCHHUSA JUCIHHUIIJINHBI

7.3.1. Bompochl K IPpOMeKYTOYHOM aTTecTaluu

Cemectp 1
Ne Bonpocsl Kk 3k3ameny
n/n

1 OCHOBHbIE TOHATHUS XUMHUHU: MOJIEKYJIa, aTOM, 3JIEMEHT, BEHIECTBO (IIPOCTOE, CIOXKHOE),
SMIMpHUYecKasi, rpaduyeckas, MoJeKyIspHas (OpMyJibl BEIECTBA, XUMUYECKas peakLus,
CTeXHOMETpUUecKuid K03 dumeHt

2 | Knaccuukanuss M HOMEHKJIATypa HEOPraHMYECKHUX COEAMHEHHWI: OKCHU[bI, KHUCIOTHI,
OCHOBAHMUs, COJIU

3 | Crexuomerpus. 3aKOHOMEPHOCTH HU3MEHEHHMsS U CIIOCOOBI OIpENesIeHUs] KOJIUYecTBa
BeniecTBa. OCHOBHBIE ONpesiesieHus: GopMyJibHAs €IUHUIA BELIECTBA, MOJIb, TOCTOSHHAS
ABorazpo, MoJjspHas Macca, MOJIApHBIH 00beM, MOJIIpHAas Macca XHMUYECKOTO
HKBHUBAJICHTA, MOJISIPHBIM 00bEM XMMHUYECKOT'O IKBUBAJICHTA.

4 | Konmm4yecTBEHHBIE 3aKOHBI TPOTEKAHNUS XUMUYECKUX PEAKIUI: COXPAHEHUSI MacChl BELLECTB,
MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOLIEHHUH, 00bEMHBIX OTHOILLEHUH, ABOrasipo U CIEICTBUS
u3 Hero, MenaeneeBa-Kianeiipona, o0bequHEHUI ra30Bblil, NapLUUAIBHBIX JIABICHUN
JlanbTOHA, 3aKOH PKBUBAJICHTOB

5 | Teopuu crpoenus aroma. CoBpeMeHHas TEOpPHUsl CTPOEHHUs] aTOMOB. ATOMHbIE OpOUTAIH.
KBanTtoBble uncia. [[pyuHIuMIbI ¥ TpaBUJIa 3al10JIHEHUSI aTOMHBIX opOuTaneit

6 | Ilepmogmueckuii 3akoH. Ctpykrypa [leproandeckoit TabIunIb!

7 | Ileppogu4HOCT, W3MEHEHUS CBOMCTB JJIEMEHTOB. PacnpocTpaHEHHOCTh XHMHYECKUX
AJIEMEHTOB

8 | XuMuyeckas CBSI3U: DHEPrus, JUIMHA, Yrodl cBs3u. Bunabl xumuueckoin cBssu. CBolicTBa
KOBAJICHTHOM CBSI3U: HAIIPaBJIEHHOCTb, HACBIIAEMOCTb, MOJSAPHOCTb. [OHHAs CBs3b:
MOJIIPU3YEMOCTh M TOJIApU3YIoLIee AcicTBUe. Merauimueckass CBs3b: 30HHAs TEOpUs
KpucTajuioB. BogopoaHas cBsi3b

9 | Meron BaleHTHBIX CBs3ed, ruOpuau3anus. MeToJ MOJEKYJISPHBIX OpOHUTajei: MOpsIoK
CBSI3U, MArHUTHBIE CBOKCTBA MOJIEKYJ M HOHOB

10 | Meton I'niutecniu: IpOCTPaHCTBEHHOE CTPOEHUE MOJIEKYJI M HOHOB

11 | MexMonekyasipHble B3aUMOACHCTBUS

12 | OcHOBHBIE NOHATHS W ONPEIEICHHUS XUMUYECKOW TEPMOJUHAMMKHU: TEPMOAMHAMHUYECKAS
cuctemMa (M30JMpPOBaHHAs, OTKpbITas, 3aKphiTasi), (aza, FOMOTCHHbIE U Te€TEPOTreHHbIE
CHCTEMBI, HapaMeTpbl COCTOSIHUSA (PKCTEHCUBHBIC, MHTEHCUBHBIE), (YHKLIHUU COCTOSHUS,
XUMHYECKMH  TEePMOAMHAMMYECKUW  Mpouecc  (CaMONpOU3BOJIbHBIN, PaBHOBECHBIH,
HEpaBHOBECHBIN), (Pa30BbIN Nepexo/1, BHYTPEHHSS SHEPrusl, TEIUIOTa, paboTa

13 | IlepBBIii 3aKOH TEPMOJMHAMUKHM M €r0 NPUIIOKEHHE K IPOLIECCaM B MJICAIBHOM rase:
H30XOPHOMY, H30TEPMHUUYECKOMY, H300apHOMY

14 | Ilonsatue TteruioBoro sddexkra XUMHUECKOW peakiuu: TerioBo s3ddekr peaxium,
TEPMOXHMHYECKOE M TEPMOJUHAMUYECKOE YPABHEHUS, CTAaHJAPTHBIE TEPMOJAMHAMUYECKNE
YCIJIOBUSI, CTAHJIAPTHAS SHTAJIBIINS PEAKLIUU

15 | CrangapTHble SHTAIBINK 00pa30BaHMs M CTOPaHUs BEIIECTB

16 | 3axou ['ecca u cieacTBusi U3 HEro

17 | Bropoii 3ak0H TepMOJAMHAMUKH. DHTPOIHUS KaK (YHKIMSI COCTOSIHUS CUCTEMBbI

18 | Tperuii 3aKOH TepMOJAUHAMHUKH. AOCOJIIOTHBIE 3HAUEHHS CTAaHIAPTHBIX SHTPOIHH BEIIECTB

19 | Kputepun HanpaBJIEHHOCTH CaMOIIPOU3BOJIBHOTO MPOLIECCA B 3AKPBITON CUCTEME

20 | Kuneruka xumMuueckux peakipii. OCHOBHbIEC IOHSATHS U ONIPEeAEICHUS
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OcHOBHOM OCTYJIAT XMMHYECKON KUHETHKHU

22 | BausHue Temmeparypbl Ha CKOPOCTh XUMHUUYECKUX peaKIni

23 | TeopeTnueckue MPEACTABICHUS O CKOPOCTSIX AIEMEHTAPHBIX peakLuii

24 | OcoOCHHOCTH KMHETHKH T€TEPOTCHHBIX peakIui. Peakmuu Ha rpaHuIle pasjenia TBEpPAOE
TEJIO — ra3 U TBEPJOE TEJO — KUAKOCTh

25 | OcHoBbl Kkaranmu3a. OCHOBHBIE TMOHATHS UM OHpeaesieHus. MexaHu3Mbl MPOTEKaHUA
KaTaJIUTUYECKUX PEAKLIMI

26 | Xumuueckoe paBHoBecue. OOpaTUMble WU HEOOpaTUMbIE XHMHUYECKHE peakiuu. Buabl u
O0COOEHHOCTH XMMHUYECKOr0 paBHOBecHs. KolnduecTBEHHbIE XapaKTEPUCTUKH XUMHUYECKOIO
paBHOBECHSI

27 | BnusgHue paznuyHbIX (AaKTOPOB Ha XUMHYECKoe paBHOBecue. OCOOEHHOCTH ONMCaHUS
paBHOBECHSI B TETEPOTE€HHBIX CUCTEMAX

28 | O6mme cBoiicTBa pacTBOpoB. OCHOBHBIC IMOHATHSI U ONIPEICIICHUS

29 | CnocoObl BhIpaKEeHHUsI KOHIIEHTPAILIMH PACTBOPOB

30 | XumMuueckre paBHOBECHS B paCTBOpPAX: COIbBATAIIMS

31 | TepMoarHAMHYECKHE XapaKTEPUCTHUKH MpoIiecca 00pa3oBaHMs pACTBOPOB

32 | KosmuratuBHbIe CBOMCTBA paCTBOPOB

33 | Biusinue pa3nuyHbiX (JakTOPOB HA CBOMCTBA PACTBOPOB JICKTPOIUTOB

34 | ducconmaiusi caadblX 3JEKTPOIUTOB

35 | PacTBOpBI CUIIBHBIX 3JIEKTPOIUTOB

36 | MonHble paBHOBECHS B BOJIHBIX PACTBOPAX 3JIEKTPOJIUTOB

37 | T'umponu3 comeil: 1O KaTHOHY, IO aHUOHY, TMOJHBIM ruaponus. CTeneHb U
KOHCTaHTaruApoJin3a

38 | IIpousBeneHue pacTBOPUMOCTH. Y ciaoBHe 00pa30BaHus 0cajKa

39 | HanpaBiienre 0OMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIMTOB

40 | OKuCIUTEIBHO-BOCCTAHOBUTENbHbIE peakllui. MeTo 1 371eKTpoHHOro OajnaHca

41 | DaeKkTpoaHble MPOLECChl: OCHOBHBIE ONPEACIICHHS

42 | 3akonsl Papajes

43 | TloTeHnuabl dIEKTPOXUMHUYECKON CUCTEMBL. JIBOMHOM 3JIEKTPUYECKHUN CIIOM.

44 | CrannapTHBI BOJIOPOJAHBIN 3JEKTpoA. PsAn craHgapTHBIX S3JEKTPOJHBIX IMOTEHIIMAJIOB
MeTauioB. YpasHeHue HepHera

45 | XuMHYeCKHEe U KOHIIEHTPAIIMOHHBIE raJIbBAHUYECKHE AJIEMEHThI. DnemeHT Jlanuais-Axo0u

46 | Dnextponu3. [ToTeHman pa3nokeHus, Mocae0BaTeIbHOCTD MPOIIECCOB HA AJIEKTPOIaX

47 | Knaccugukaius KOppO3HOHHBIX Cpell, pa3pylieHuil u mpoueccoB. [lokazaTenu ckopocTH
KOppO3UH

48 | XuMHuecKasi KOppo3usi: BUAbl U PA3HOBUIHOCTH

49 | DnekTpoxuMHYecKasi KOppOo3usi: IPUYUHBI U MEXaHU3M BOSHUKHOBEHHUS

50 | 3ammTa OT KOPpPO3UHU: JIETUPOBAHHE METANIMYECKUX MaTepuajoB; WU3MEHEHUE COCTaBa U

CBOWCTB KOPPO3UOHHOM CPE/Ibl; IEKTPOXUMHUYECKAS 3alIUTa: BUJIBI U MEXAHU3M JICHCTBHUS;
3aIIMTHBIC TOKPBITHUS: BUIBI, METO/Ibl HAHECEHHUS U 0071aCTH MPUMEHEHUS

7.3.2. Kpurepuu u HOpMbI OLEHKU

VYcnoBueM A0mycKa K 9K3aMeHY SIBIISIETCS:
— BBITIOJIHEHHE U CJlaya OTYETOB JIA0OPAaTOPHBIX paboT NeNel-7;
- BBINOJIHEHHE UTOTOBOM KOHTPOJIbHOU paboThl Ha 30-60 Oaos.




dopma

NpOBeIeHUsl
Cemectp . Kpurtepuu u HOpMbI OLIEHKH
NPOMEKYTOYHOM
arrecTauuu
1 sK3aMeH (1o «OTIIMYHO» Tekyuuit peUTUHT COCTaBIIAET §5-
HaKOMUTEIbHOMY 100 6anmoB
peUTHHTY) «XOpOILLIO» Texkymuii pedtuHr cocrasiuset 70-

84 damoB

«YIOBJIETBOPUTEIILHO

Texkymui peuTHHr COCTaBISIET 55
-69 6amioB

«HCYAOBJICTBOPHUTCILHO»

Texymuid pedTHHT cocTasisieT 0-
54 GasnoB




8. Y4eOHo-MeTOoAMYECKOE U HH(OPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI

8.1. Oos3arTeqbHasi IMTEpaTypa

Tun (y4yeOHHK, yueOHOe

KoJinmuecTBO B

Ne nocooue, yueoHo- Hay-nou
u/n ABTOpBI, COCTABUTEIHN 3aruaBue (3aroJI0BOK) MeTomYecKoe Mocobie, I'on u3nanmus oudamnorexe /
npAKTHEYM, 1p.) HaumenoBanue
IBC
1 H.C. AxmetoB AxmeroB, H. C. O0mas 1 HeopraHudeckas Y4eOHuk 2023 OBbC «JlaHb)
xumus / H. C. Axmeros. - 13-e usn., crep. -
Cankr-IlerepOypr : Jlanb, 2023. - 744 c. -
ISBN 978-5-507-45394-8.
2 | H.B. KopoBuH [u np.]; mon | O6mas xumus. Teopust u 3aauu : yueOHOe Y4eOHoe nmocodue 2022 OBbC «Jlanb»
pex. H. B. KopoBuna, H. B. | noco6ue ans By3oB / H.B. Koposun, H.B.
Kynemosa. Kynemos, O.H. T'onuapyk [u np.] ; mox
penakuueii H.B. Koposuna u npod. H. B.
KynemoBa. — 6-¢ wu3n., crep. — CaHkT-
[TerepOypr : Jlanp, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | H.IO. Yepnukona, B.B. Uepnukosa, H. FO. Hauana oOmieit xumun : YueOHuk 2023 OBbC «Jlanb»
CamommH yuebHuk i By3oB / H. }O. Uepnuxosa, B.

B. Camomun. - Canxrt-IlerepOypr : Jlaus,
2024. - 488 c. - ISBN 978-5-507-48676-2.




8.2. JlonmosHuTeJBbHaAs JINTEpaTypa

KounyecTBO B
Tun (yuyeOHNK, yueOHOe

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJ10BOK) Iox n3nanus ondauoTexe /
n/n MeToAnYecKoe mocooue,
HpAKTHKYM, Ap.) HanmenoBanme
p yM, ap. 3EC
1 JI.IA. bop3osa OcHoBBl  0O0mIEH XUMHH [DIEKTPOHHBIN Y4eOHoe nmocodue 2014 OBbC «Jlanb»

pecypc]: yueb. mocoome / JI.JZI. Bop3osa,
H.YO. Yepnukosa, B.B. SkymeB. — CaHKT-
[TerepOypr: Jlans, 2014. — 469 c.: w1 —
(Yuebnuku ans  By3oB. CneumanbHas
autepatypa). — ISBN 978-5-8114-1608-0.

2 H.®. Cracb Pemenne 3amay 1o oOIed — XUMHH Y4yebHoe mocodue 2016 OBbC «JlaHb)»
[DnexkTpoHHEbI pecypce]: yueb. mocobue / H.
®. Cracs, A. B. Kopuynos. — U3xa. 3-¢, ctep.
— Cankr-IlerepOypr: Jlanb, 2016. — 168 c.:
wi. — (YueObHuku a7 By3oB. CnenuanbHas
muteparypa). — ISBN 978-5-8114-2274-6.

3 | KIIO. Tapxos OOmast ¥ HeopraHuyeckas  XUMMSL. YuebHoe nocobue 2019 9BC «Jlanb»
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu M XMUMHYECKOE  PaBHOBECHE.
COopHUK 3ajaHM ¥ BapHaHTOB: y4yeOHOE
nocobue / K. HO. TapxoB. — CaHkr-
[TeTepOypr: Jlansb, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. ITaBnos OO61as 1 HeopraHuveckast XUMHsi: yd4eOHUK / VY4eOHuk 2011 OBbC «JIanb»
H.H. IlaBnoB. — 3-e wu3a., ucmp., aom. —
Canxr-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3. Ilepeyenb npogeccHOHATBLHBIX 023 JaHHBIX 1 HHGPOPMANMOHHBIX CIIPABOYHbBIX
cHCTEM

- ByTtnepoBckue coobiieHus [ DNeKTpOHHBIN pecypc]| : MHOTOIIPEIMET. Hay4. KYypH. /
000 «HHOBaIMOHHO-U3AATENbCKHI 10M «ByTiiepoBCKOE HacIenue». — DIEKTPOH. KypHAIl. —
Kazans : OOO «/HHOBanMoHHO-U31aTENbCKUM oM «byTiepoBckoe Haciienue», 1999- . Pexxum
JIOCTYTIA K JKypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHs B UHTEpecax yCTOMUMBOTO Pa3BUTHUS [ DJIEKTPOHHBINA pecypc]| : MexXayHap.
Hay4. KypH. / Cubupckoe otnenenue PAH. — Dnektpon. xypHai. — HoBocubupck : M3naTenbcTBoO
CO PAH, 1999- . Pexum gocryna K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MporpaMMHOro odecmnevyeHust

Haumenosaunmue I1O

PexBU3MTHI 10TOBOpa
(naTa, HOMep, CPOK JielicTBHUSI)

Windows:
WinPro 10 RUS Upgrd OLP NL Acdmc

noroBop Ne 757 ot 04.07.2018, cpok
JENCTBUS — OECCPOYHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JeicTBUS — OECCPOUHO

Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

noroBop Ne 690 ot 19.05.2015, cpok
JeicTBUS — OECCPOUHO

8.5. Omnmucanmne MmaTepraabHO-TEXHUYECKOM 0a3bl, HEOOXO0AMMOI 1JIs1 OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILIUHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX H
Ap. 00bEKTOB /1151 IPOBeIeHUs!
NPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI,
MOMEILEHUH VIS CAMOCTOSATEIbLHOMI
padoThI 00y4aromuxcs (HoMep ayAuTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

«BOJIBIIA A XUMHNYECKAS
AYJIUTOPUS» Vuebnas aynutopus Ui
MPOBEICHUS 3aHITHN JIEKIIMOHHOTO THIIA.
VYyeOHast ayAuTOpHs AJis MPOBEACHUS 3aHATUI
CEMUHAPCKOT0 TUMA. Y4ueOHas ayIuTOPHs JJIs
KYpPCOBOTO TPOEKTHPOBAHUS (BBIMOTHEHUS
KypCOBBbIX paboT). YueOHasi ayauTopus Jis
MPOBEACHUS TPYNIOBBIX M WHAMBUAYAIbHBIX
KOHCyJNbTalui. Yd4eOHas ayauTopust s
MIPOBEICHUS 3aHATUN TEKYILIEro KOHTPOJS U
MIPOMEKYTOUYHON aTTECTAIUH.

A-125

Crosbl  yyeHMYECKHE TPEXMECTHbIE U
JIByXMECTHBIE MOHOOJIOKH, CTOJ
MIPENOAABATENbCKUN, CTYJI
npenojaBaTeiabCckuil, kadenpa, J10ocka
MeJIOBasl. OJKpaH HAaBECHOW, IIPOEKTOP,
IIPOLIECCOP. MBIIIb KOMIL., ITYJIbT.

JlaGopatopust «OOmer W HEOPraHUIECKOM
XUMUN» YdeOHas ayAUTOpHUs I TPOBEICHUS
nabopaTOpHBIX paboT. YdueOHas ayauTOpHst
JUIS IPOBEICHUS 3aHATUI TEKYILEro KOHTPOJIS
Y IPOMEKYTOYHON aTTECTAIUH.

A-310

Cron naGopaTOpHBIA, CTON NPHOOPHBIH,
BBITSDKHOM miKad, mKad Al pPeakTHBOB,
mkad Ui MOCyAbl, MapTa yYeHUYecKas,
CTON  THCbMEHHBIH, TyMOBI, MOWKH,
TabypeThl, I0CKa MEJTOBas.

KomnreioTepusiit kinacc. YuyeOHas ayautopus
JUIsl IPOBEACHUS 3aHATUMN JIEKIIMOHHOIO THUIIA.

Cronsl YYEHUUYECKUE, CTOJI
[IPENOAABATEIIbCKUM, CTYJIbs YYCHUYECKHUE,



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

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX U
Ap. 00bEKTOB [IJIsl IPOBEACHUS
NMPAKTHYECKHUX U JIa00PATOPHbIX 3aHATHIA,
MOMeIleHUH JJI51 CAMOCTOATEIbHOMI
padoThl 00yYarImmxcst (HoMep ayauTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

VYueOHast ayquTOpus JUIs IPOBEACHUS 3aHATHI
CEMMHApPCKOro TUMa. YuyeOHas ayAUTOpUs s
IPOBEICHUS JIA0OPATOPHBIX paboT. YueOHas
ayJUTOpUs JJIsl KypcOBOI'O NMPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYpPCOBBIX pabor). YueOHas
ayJUTOpUs Ul TPOBEJEHUS TPYNIOBBIX U
WHAUBUAYAIBHBIX KOHCYJIbTAMA YueOHas
ayquToOpus  JUld  TNPOBEACHUSA  3aHATUH
TEKyIIEr0 KOHTPOJS M  IPOMEKYTOUYHOU
aTTeCTallUH.

VYJIK-812

nocka ayautopHas (mapkepnas), IIK c
BBIXOJIOM B ceTh VIHTepHET.

[ToMenienue isi CaMOCTOSTEILHOM PabOThI
0o0yyJaronmxcs
I-401

CTOJ'IBI, CTYJIbs, KOMIIBFOTCPHI.
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