MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
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(uHOexc oucyunuHbl)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

Xumus

(Haumenosanue OUCYUNIUHBL)

10 HATIPABJICHUIO TIOJITOTOBKH
20.03.01 TexnochepHas 6€30MacCHOCTh

HaIpaBICHHOCTH (TIPodHIIbH)
be30mnacHOCTh TEXHOIOTHYECKHX MTPOIIECCOB M MTPOU3BOICTB

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2024
O6mmas TpynoemMkocTh: 5 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 1
dDopma KOHTPOJIA 3a4eT Hroro
Bua zansaruii
Jlexun 32 32
JlabopaTopHbie 16 16
[IpakTnueckue 32 32
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P
[TpoMexyTodHas aTTeCTaIus 0,25 0,25
KonTaktHas pabora 80,25 80,25
CamocTosiTenbpHas paboTa 99,75 99,75
KoHnTpoib
HTtoro 180 180
[OKYMEHT MOAMMCAH
QNEKTPOHHOW MOAMUCHIO
Branonou. Byies Antcangp Guncarooms
[encteuteneH: ¢ 18.09.2024 ao 19.06.2039
J




Pabouyto mporpamMmy cocTaBuiI(H):
JIOLIEHT, K.T.H. Tpommua M.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 1aHa
HaIpaBJICHUs MOATOTOBKU
20.03.01 TexnocdepHas 6€3011aCHOCTh

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2028 r.

COI''TACOBAHO

JIMPEKTOp MHCTUTYTA WH)KEHEPHOM U 9KOJOTMYECKON 0€30acHOCTH

« _» 20 T. JL.H. 'opuna
(noonucy) (H.0. Damunus)
YTBEPXJIEHO

Ha 3acenannu neHTpa MEIUIIMHCKON XUMUN

(mpotokon 3acemnanust Ne 1 ot «28» aBrycra 2023 r.).



1. Ieab ocBOeHUST TUCIHUTILTHHBI

Lenp ocBoeHUS! AUCHMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHHUM (MOHSATHH,
3aKOHOB, ()aKTOB, XMMHYECKOTO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HAHHUK 00
OKpYXKalollleM MHpe M €ro 3aKOHax, a Takke c(HOpMHpOBATh COBPEMEHHOE NPEJCTAaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aUMHBIX IIPEBPALLICHUSIX.

2. Mecto aucunmimnsl B ctpykrype OIIOII BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

«Bricmas mareMaTHka.

JIMCUIMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
npefmecTytoniee: «be30nacHoOCTh KU3HEAEATENbHOCTHY, «MaTepualoBeieHue M TEXHOJIOIUs
KOHCTPYKLIMOHHBIX MaTepuasioBy», «Jkonorus», «lloxapHas Oe3omacHOCTb», «lIpomblnuieHHas

SKOJIOTHSI».
3. [Inanupyemble pe3y/bTaThbl 00y4eHHS
dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTHKEHU S I[lnanupyemble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust
(KoJ1 1 HAMEHOBAHUE) (K0J1 1 HAMEHOBAHUE)
TIK-7. Crocoben | [IK-7.6 VYmeer BBIABIATH | 3HATH: KJIACCU(DUKAIIMIO XUMUICCKIX
MIPUMEHSITh €CTECTBEHHO-HAYYHYIO IPOILIECCOB, MPOTEKAIOIINX Ha
(byHIaMeHTaIbHBIC CYLUIHOCTh  IpobiieM B | 0ObeKTe npoeCCHOHATBLHON
3HAHUSA, TOJYYEHHbIE B | MPOPECCHOHATBHON NeSTeIbHOCTH,; OCHOBHBIEC TMOHATHUS U
o0JacT MaTreMaTHYeCKHX | 00JaCTH, PYKOBOACTBYSCH | 3aKOHBI XHMHH, OCHOBHBIC 3aKOHBI
u (WIM) €CTECTBEHHBIX | 3aKOHAMH M METOJAaMH | B3aUMOCBSI3M MEXKAY CTPOCHUEM U
HayK, ¥ UCIIOJIb30BATh UX B | €CTECTBEHHBIX  HAyK U | XUMHUYECKUMHU CBOMCTBAMHU BEIIECTB;
npodeccnoHanbHOM MaTeMaTHKU OCHOBHBIE 3aKOHOMEPHOCTH,
NEeSATeTbHOCTH COTIPOBOXKIAIOIINE B3aUMOICHCTBUSA

BEIIICCTB,;

YMers: ONpPENENATh MIPUPOY
XUMHAYECKUX IPOLIECCOB,
MIPOTEKAIOIINX Ha oOBeKTe
npoecCHOHATIBHON  JAEATeNbHOCTH;

MPUMCHSITh OCHOBHBIC IIOHSATHS H
3aKOHbl XMMHH, OCHOBHBIE 3aKOHBI
B3aUMOCBSI3U MEXKIY CTPOCHUEM H
XUMHUYECKUMH CBOWCTBAMM BEILIECTB;
OCHOBHBIE 3aKOHOMEPHOCTH,
CONMPOBOXKAAONINE B3aUMOACHCTBUSA
BEIIECTB  JUIA  peIIeHUs  3aj1ad
npodeccHoHaANBLHOM IeSTENbHOCTH;

Brnamets: wMeTomamMu  ompenesieHHs
KJaccupuKaum XAMHYECKHUX
MPOIIECCOB, MIPOTEKAIOITUX Ha
00BeKTe npogeccuoHaIbHON
JIeATEIILHOCTH, METOTUKOMN
MPOBEACHUS pacyeToB c
HCIIOJb30BaHUEM OCHOBHBIX ITOHATUN
M 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHSA
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

Iliianupyembie pe3yJabTaThl
o0yueHust

B3aUMOCBA3U MCKAY CTPOCHUCM U
XUMHYSCKHUMH CBOMCTBaMH BCIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEH,
COIIPOBOKIAIOIIUX B3aUMOJEHCTBUSA
BEIIECTB  JJs  pelIeHus  3a1ad
po¢ecCuOHAIbHOMN e TeIbHOCTH
11K-7.7 VYmMmeer | 3HaTh: METOJIBI MPOBEICHUS
COIIOCTaBIIATh U | KCIIEPUMEHTAJIBHBIX MCCIIEOBAHUIN
o0pabaTbIBaTh peE3yNabTaThl | C  HCIHOJB30BAHWEM CTAaHAAPTHOTO
HCCIIeI0BaTEIbCKON XUMHUYECKOTO o0opynoBaHus,
JESITeIbHOCTH, HCIONB3YS | IPUOOPOB, MaTepHaIoB U 00padOTKU
CTaHJapTHOE HIOJIY4YEHHBIX pe3yJIbTaTOB

o0opynoBaHue, npudoOpsl U
MaTepHabl

YMeTb: TpUMEHSTh TEOPETUYECKHE
3HAHUS TUIst MIPOBEICHUS
OKCHEPUMEHTa C HCIOJIb30BaHUEM
CTaHJAPTHOTO XHUMHAYECKOTO
o0opynoBaHus, npuOopoB,
MaTepuaJioB M  0OpabOTKH  ero
pe3yIbTaTOB

Bnamers: MeTogamMM  TOCTaHOBKH

JKCIIEPUMEHTA C HCIIOJIb30BAHUEM
CTaH/apTHOTO XHMHYECKOTO
o0opynoBaHus, npu0opoB,
MaTepualioB M aHajHM3a IMOJy4eHHON
UHPOpPMALIUU




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 KJacChl HEOPraHUYECKUX 1 2 - -
BEIIECTB
[TpakTdeckoe  |ATOMHO-MOJEKYISIPHOE yUYECHUE 1 2 - - KouTponbpHas
3ansitue (I1p2) aborta No2
JlabopaTtoproe  |OCHOBHBIE KJIACChl HEOPTaHHUYECKUX 1 2 - - OTtyeT 1mo
3ansaTue (JIabl) |BemecTs lmabopaTopHOU
pabote Nel
Jlexuus (JIek3) | XuMuyeckuil 5KBUBAJIEHT 1 2 - -
[TpakTiueckoe | XUMHUYECKHI SKBUBAICHT 1 2 - - KonTponbHas
zansitue (I1p3) pabota No3
JlabopaTtoproe  |OmpeneneHue  MOJSIPHOM — MacChl 1 2 - - OTtyeT mo
3anstue (JIaG2) [SKBUBaJNeHTa MeTallla mabopaTtopHoit
pabote Ne2
Jlexuus (Jlek4) |Crpoenue artomoB. Ilepmonnueckas 1 2 - -
cucrema snmeMeHToB .M. MeHaeneeBa
[Tpaktueckoe  |CTpoeHue aTOMOB 1 2 - - KonTponpHas
sanstue (ITp4) pabota Ned
Jlexmms (JIekS) |Xumuueckass CBsA3b:  KOBaJCHTHas, 1 2 - -
WMOHHAsI, METaJUTYecKasi, BOJOPO IHAS
[TpakTueckoe | Xumudeckas 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
OLIEHOYHOT 0
Monyib 2. Jlexuus (Jlek6) |TepmoauHamuka XUMHUYECKUX 1 2 - -
TepmoauHaMuka u nporeccoB.  DYHKIMHM  COCTOSIHUSA:
KHHETHKA BHYTPEHHSS SHEPT U, SHTAIBIINS
XUMHYECKHUX Jlexuus (JIek7) |®yHKOUM  COCTOSIHMSA:  SHTPOIUS, 1 2 - -
[1POLIECCOB SHEPTHs ['n60ca. Hamnpasnenue
MPOTEKAHHSI XMMUYECCKHUX PEaKIHii
JIaGoparopHoe  |OmnpeneneHue SHTAIBIUN PEAKIIUU 1 2 - - OTuer 1o
3anstue (J1a63) lmabopaTopHOi
padote Ne3
IIpakTrueckoe TepMoanHaMHUKa XUMUYECKUX PEAKIIUI 1 2 - - KontposbHas
sanstue (I1p6) paboTa Ne6
Jlexuus (JIek8) | Xumunueckas kuHeTuka. BnusHue Ha 1 2 - -
CKOPOCTh ~ XMMMYECKHX  peakiui
KOHIICHTPAIIUH, TABJICHUS
Jlexums (JIek9) |BnusHue Ha CKOPOCTh XHUMHYECKUX 1 2 - -
peakuui TeMIepaTyphl,
KaTaJIu3aTopOB. XHUMHYECKOE
JlaGopatopHoe  |CKOpOCTb  XMMHUYECKMX  pEaKIUil. 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) |PactBopel.  CrocoObl  BBIpaKEHHS 1 2 - -
PacTBOpBI 1 KOHIICHTPALIUU pPacTBOPOB.
DIIEKTPOXUMHUYECKHE KonnuraTuBHbBIE CBOMCTBA paCTBOPOB
[IPOLICCCHI IIpakTrueckoe CriocoObl  BhIpaKEHHsI KOHILIEHTPAIUH 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 (Jlek11) |CBoiicTBa pacTBOpPOB 3JIEKTPOJIUTOB: 1 2 - -
JUCCOIMAIUS. MOHHOE TMPOU3BEICHHE
BOJIbI, TIPOM3BEICHUE PACTBOPUMOCTH,
THIPOIIU3 coneii, HaIpaBlICHUE
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) |DaeKTpOXUMHUECKHE CHCTEMBI. 1 2 - -
["anpBaHUYECKUE DIIEMEHTHI
Jlexrust (JIek14) |DmexkTponu3 paciiaBoOB M BOJHBIX 1 2 - -
pactBopoB. 3akoHbl Papazes
Jlexuus (JIek15) |Kopposusi merayuioB. Xumudeckas | 1 2 - -

AIEKTPOXUMUYECKAS
CroocoObl  3aIUTHI

KOppO3usl.
METaIOB  OT




DopMbI

. TEeKYIIero
Mopnyas (pa3aen) yu eﬁﬂ(ﬁ/ingaﬁoTbl Ham‘(;t‘::;i‘;gepa?(: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 HroroBas kKoHTposibHas paboTa 10 1 2 60 - KontponbHas

sanstue ([Ipl4)  |kypey pabora Nel4

[IpakTHueckoe HroroBoe 3aHsTHE 1 2 30 -

sansitue (I[1pl5)

CamocrosrenbHasi | I3ydeHre TeopeTHYecKoro Marepuana 1 99,75 - -

pabota (Cpl) M0 KypCy JIEKIUH, TMOArOTOBKA K

UTOTOBOMY TECTUPOBAHUIO (3a4ETy)

[Tocemaemocts | Ilocemaemocts 1 - 10 IIpucyrcTBue Ha

(ITcm) BaHITHSIX

[Tpomexxyrounas |IIpomexyTrouHas aTTecTanus (3a4yer) 1 0,25 - - Bompocsl k 3auery

arrectanus (ITA) Ne 1-50

Tect utoroBeiii | IToroBoe TeCTHpOBaHME 1 2 100 - TecToBbie 3amaHuUs

(TH) Ne 1-500

Hroro:| 180 200

Cxema pacuera ntorosoro 6aaiaa «(Cymma + Tep)/2» - cyMMa 6aiioB o BceM y4eOHBIM MEPOIPUSITUSIM, IPEAYCMOTPEHHBIM B Kypce + cpe/iHee
apudmeTryecKoe 1Mo BCeM MPOMEKYTOUHBIM TeCTaM, MpoBoAUMBIM uepe3 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 o0ydeHHs] OTHOCATCS JIEKIIMH, MPaKTHUYECKUE U Ja0OpaTOpHbIE 3aHATHUA, a
TaKXKe caMoCTosITelbHas pabora. Ha JeKuusx HMCMONB3YIOTCS HAIJIJHBIC M CIOBECHBIE METOJIbI
0o0ydeHus, Ha TPAKTUUECKUX U JTA0OPATOPHBIX 3aHATUAX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUECKUE
meToabl. OleHMBaHKE 3HAHUN CTYACHTOB MTPOU3BOAUTCS 10 OAIITLHO-PEUTHHIOBOM 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.

Ctpoenue atomoB. [lepuoauueckas cucrema snementoB J[.M. Menpaeneena.
XuMUYeCcKas CBSI3b: KOBAJICHTHAS, MOHHASI, METAJUIMYECKAs], BOAOPOIHAS.

TeMbl NpakTHYECKUX 3aHATHIA:

Pacuetsl o hopmynam U ypaBHEHUSIM.
AToMHO-MOJIEeKYIsipHOE yueHne CTpoeHHe aToMa.
XUMHYECKUM DKBUBAJICHT.

CtpoeHue aToOMOB.

Xumuueckas cBA3b. IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYII.

Tembl J1a00PATOPHBIX 3AHATHI
OcCHOBHBIE KJ1aCChl HEOPTaHUYECKUX BELIECTB.
Omnpenenenne MOISIPHON MacChl SKBUBAJIEHTA MeTalIa.

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

UMETh MPEJCTABIEHNE 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMUU; KJIACCU(PUKAIIUU BEILIECTB;
CTPOEHHUH aTOMa; TUIAX XUMUYECKOU CBSI3H.

3HATh:

- OCHOBHBIC MTOHATUS XUMHUH (MOJIEKYa, aTOM, XMMUYECKUIA 3JIEMEHT, MOJIb, MOJISIpHast
Macca, XMMUYECKUI SKBUBAJICHT, MOJISIPHASs. MacCa XUMHYECKOTO YKBUBAJICHTA);

- OCHOBHBIC 3aKOHBI XMMHHU (COXpaHEHHs MacChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOLIEHUH, ABOrajpo, ypaBHeHnue MenaeneeBa-Knaneiipona, 00beJMHEHHBIIN ra30BbIi 3aKOH);

- COBPEMEHHYIO KOPIIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIC
YKCclia, paBUjia U MPUHIUIBI COCTABICHUS 3JIEKTPOHHON KOH(UTypaIli XUMUYECKOTO FJIEMEHTA;

- TUIIBl XUMUYECKOH CBSI3M (MOHHYIO, KOBAJIEHTHYIO, METAJUINYECKYIO, BOJOPOJHYIO),
UX CBOMCTBA M XapaKTEPUCTUKU;

- IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeThb:

- IIPOBOAMTH XMMUUYECKHUH SKCIIEPUMEHT U aHAJIN3 NTOJIYYEHHBIX PE3YJIbTaTOB;

- MPOBOAMTDH KOJMUECTBEHHBIE PACUETHI IO YPAaBHEHUSIM XUMHUYECKHUX PEaKIIHii;

- COCTABJIATh DJIEKTPOHHYIO KOH(PUTYPALIMIO XUMUYECKUX JIEMEHTOB;

- ONpeAeNATh TUIl XMMHUYECKOM CBSI3U B BEILIECTBE U €ro MPOCTPAHCTBEHHOE CTPOEHHUE;
COCTaBJIATh CTPYKTYPHYIO (pOpMyITy BellecTBa.

MeToanyecKkue PEKOMEHAAUHA 110 U3YYCHUIO MOTYJIsA



[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(puKauyu BEIIECTB; OOIMMX XMMHYECKHX CBOMCTBAX BEIIECTB OJHOIO Kjacca; CTPOCHUH
aTOMa; KBAaHTOBBIX YHUCIJIAX; COCTABJICHHUH JJICKTPOHHOW KOH(MHUTyparuu XUMHUYECKUX SJICMCHTOB;
THTIAX XUMHUYECKOH CBSI3H; MPOCTPAHCTBEHHOM CTPOSHUU MOJICKYIL.

- 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 raza Mo BOJOPOy, coiepxaniero 27,27% yriepona u
72,73% xucinopoaa, paBHa 22. OnpenenuTe OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO Maccy raza U ero
XUMUYECKYIO (hopMmyiry.

4, OTHOcUTEIbHBIC TUIOTHOCTH Ta30B MO BO3ayXy paBHbl: a) 0,9; 6) 3,17. Onpenenurte
Mmaccy | 1 kaxjaoro rasa.

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

6. Xnopua Metana coaepxkut 69% xiopa. OTHOcUTENNbHAs aTOMHas Macca MeTajlia
paBHa 47,9. OnpenenuTe cTeneHb OKUCICHUS METaJlJIa B 3TOM COEIMHEHUU.

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

8. HanwmuTe monHbIe 37eKTPOHHBIE KOH(UTYPAIIH AaTOMOB JIEMEHTOB C IIOPSIKOBBIMU
HOMepamu 15 u 23. YkaxuTe BaJIeHTHBIC JIEKTPOHBI ITUX 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 aTIOMUHUSI 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.  PaccumraiiTe MOJIIpHYIO MacCcy OKBHMBAJE€HTa >Keje3a B COCIUHEHUSAX €ro C
KHCIIOPOJIOM, coaepskamux a) 70 u 0) 77,8% xenesa.

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 MeTaia, eciau 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bosiopoaa (H.y.).
Monayab 2. TepMoaAMHAMHKA M KHHETHKA XUMHUYECKUX MPOIECCOB

TeMbl JeKIMOHHBIX 3aHATHA:

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

OYHKIMK COCTOSHUS: dHTpoMHs, SHeprusi [ m66ca. HampaBneHne npoTekaHusi XUMHUIECKIX
peaKkui.

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

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

Tembl IpaKTHYECKUX 3aHATHHA:



TepMoanHaMHKa XUMHUYECKUX PEAKIUMN.
Kunetnka XuMU4eCKUX peakiui.

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

M3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JIKEH:

UMETb IIPEJCTAaBICHUE 00 SHEPreTHYECKUX U3MEHEHHSIX B CUCTEMAX, B KOTOPBIX IPOUCXOIUT
B3aMMOJICHCTBHE MEXAY BELIECTBAMHM; CKOPOCTHM XHUMHYECKMX peakuuid U MeTojax ee
PETyJINPOBAHHUS.

3HATh:

- TEpPMOJIMHAMUYECKUE (YHKLMHU COCTOSHUS, crlocod U3 pacyera (3akoH ['ecca u ero
CJICJICTBHE);

- BIIMSIHUE TEMIIEPATypbl HA BO3MOJKHOCTb IPOTEKaHUS PEAKLHMH B 3aBUCUMOCTH OT
YUCJIEHHBIX 3HAUEHUI SHTAJIBIIMU U SHTPOIIUU PEAKIINU;

- BJIMSIHUE Ha CKOPOCTb XMMHYECKOH peaklMu KOHUEHTpalMU (3aKOH JeHCTBYIOIIUX
Macc);

- BJIIMSIHME Ha CKOpPOCTh peakluu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
AppeHnnyca);

- BIIMSIHUE HA CKOPOCTh PEAKIIMM KAaTaJIu3aTOPOB;

- XUMHYECKOEe paBHOBECHE U criocoObl ero cMmenienus (mpunmui Jle Hlarense)

yMeThb:

- IIPOBOAMTH XMMUUECKHUM SKCIIEPUMEHT U aHAJIN3 NTOJIYYEHHBIX PE3YJIbTaTOB;

- OIPEACIIATH BO3MOKHOCTb IPOTEKaHMsI pEaKLIUu;

- peryaupoBaTh CKOPOCTh XUMUYECKON PEAKIIUH.

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

HpI/I OCBOCHHU MOAYJIA H€O6XO,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: SHTAJILIIUU 06p2130BaHI/I$[, CropaHusa M pPEeaKIHu,
SHTPOIIMKU BCHIECTBA U PEAKIHUU, SHEPTHUU FI/I66Ca; KHMHCTUYCCKHUX YPAaBHCHUAX [JIsI I'OMO- U
TCTCPOTCHHBIX peaKHHﬁ; OHCPIrur aKTHUBALlUU; 0COOCHHOCTSX MMPOTCKAaHUA T'CTCPOrCHHBIX
nponeccoB; XUMHYCCKOM PAaBHOBECHUHU U criocobax ero CMCIICHUS.

- OTBCTUTH HAa KOHTPOJIbHBIC BOITPOCHI:

1. ITpu coenmHenun 3,2 T Xenme3a ¢ KucnopofoM Beienwiocs 40 k/[x Terna.
PaccuuTaiite sHTanbNUI0 00pa3oBanus okcuaa xenesa (11).

2. PaccuuTaiite TEMI0TBOPHYIO CLIOCOOHOCTh METaHAa.

3. PaccunTaiiTe KONMYECTBO TeIa, KOTOPOE BBIICTHTCS MpH cropaHnu 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 srTamsnuio peakiun: 2NaOH ) + H2SO400) = Na2SO4(rs) + 2H20 ).

6. Onpenenure 3HAKM M3MEHEHUS OHTAIBIIMM M DOHTPONUM Ul CIELYIOIIEro
TepMonHamuyeckoro npornecca: 2Hor) + Oz = 2H20.

7. B kakux ciydasx SHTaJblMsg CropaHUs IPOCTOrO BELIECTBA pPABHA SHTAJIBIIHNH
00pa3zoBaHMs CIOXKHOTO?

8. Kak BbIpaskaeTcsi CKOPOCTb XUMHUYECKOW PEAKIMH 10 3aKOHY JEHCTBYIOIMX Macc B
TOMOT€HHBIX U T€TEPOreHHBIX peaKlusx?

9. Onpenenute 00N U YACTHBIE MOPSIKU 10 KOMIIOHEHTaM CJIeTyIOIel XUMHUECKON

peakuun: 2C2He + 702 — 4CO2 + 6H20.



10.  Bo CKOIBKO pa3 M3MEHHTCS CKOPOCTh PEAKLHU IPH H3MEHCHHH 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. Hanwumwmre mMaTeMaTHYeCKOE BBIpa)KeHHE JJIsi cKopocTH mpsimoi peakuun CaOrg) +
COz¢r) — CaCO3(rp).

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

CAHO = .
+3H2 <> 2NH3; AH | =-92 x/Ix B cTOpOHY IpAMOH peakuuu?

15.  BbluHCaMTE UCXOHBIE KOHIIEHTPAIMK BEIIECTB, €CIIM PABHOBECHBIC KOHIICHTPAIMN
usBectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 mouns/m, [Cl2]=1 mons/n, [NOCI]=0,5 mMosb/m.

Monayab 3. PacTBOpbBI M 3JIEKTPOXUMHYECKHE NPOLECCHI

TeMbl JeKIMOHHBIX 3aHATHIA:

PactBopel. CriocoObl BBIpayK€HUs KOHIIEHTpAIlMU pacTBOpoB. KosumMraTuBHBIE CBOWMCTBA
pacTBOPOB.

CoiicTBa pacTBOPOB JJICKTPOJIMTOB: JMCCOIMAIIUS. HOHHOE TMPOU3ZBEICHUE BOJbI,
MIPOU3BENICHNE PACTBOPUMOCTH, THAPOJIU3 COJICH, HAIIPABJICHHE OOMEHHBIX PEaKIIHil.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU.

DNEeKTPOXUMHUYECKHE CUCTEMBI. ['albBaHUYECKHUE STIEMEHTHI.

DJIEKTPOJIN3 PACILJIABOB M BOAHBIX pacTBOpoB. 3akoHbl Dapajes.

Koppo3uss MeramioB. Xumudeckas M 3JIEKTPOXHMHYECKass Koppos3us. CrocoObl 3aluThl
METAJJIOB OT KOPPO3HH.

XHUMHYECKHE CBOMCTBA METAJIJIOB.

TeMbl NpakTHYECKUX 3aHATHIA:

CriocoObI BEIpaKEHHS KOHIICHTPAIUH PACTBOPOB.
CBoiicTBa pacTBOPOB HERJIEKTPOIUTOB.
CBoiicTBa pacTBOPOB JIEKTPOIUTOB.
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
ONEeKTPOXUMHUSL.

XnMHYecKre CBOMCTBA METAIJIOB.

HroroBas KoHTpoNbHAs paboTa Mo Kypcy.

Tema j1a00paTOPHBIX 3AHATHH

PacTBOpEI 271€KTPOIIUTOB.
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
Koppo3sus meramnos.

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TIPEJICTABIICHUE O PacTBOpax; O CIOCOo0ax BBIPAKEHUS KOHIICHTPAIIUM PACTBOPOB;
CBOMCTBaxX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; IIIEKTPOXUMHUIECKIX
MpoLEeccax: raJbBaHUYECKUX, JIEKTPOJIN3a, KOPPO3HUH.

3HATh:

- COCTaBHBIEC YaCTH PaCTBOPOB;

- KOJIMYECTBEHHOE BBIPAXKEHUE COCTaBa PACTBOPOB;

- CBOICTBa paCTBOPOB HEAJIEKTPOIUTOB U 3JIEKTPOIUTOB;

- HampaBlieHue OOMEHHBIX MPOIIECCOB B PACTBOPAX DIEKTPOIUTOB;

- METO/Jbl ypaBHUBAHUS  OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  (METO
AIIEKTPOHHOTO OallaHCa U MOTYPEaKIIHii);



- TaJIbBAaHUYCCKHUEC ITPOLCCCHI U pa60Ty TaJIbBaHUYCCKUX 3JICMCHTOB;,
- SJICKTPOJIN3 pacCIlJIaBOB U BOAHBIX PACTBOPOB JJICKTPOJIUTOB,

- 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:

- U3YYUTh Y4YeOHbII MaTepuag 10 COOTBETCTBYIOIIEMY MOAYIIO JUCUUIUIMHBI,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepUai U JUTEPaTypy 110 TaHHON TEMAaTHKE;

- aKLIEHTUPOBATh BHHMMAaHHWE HA: COCTAaB pacTBOPOB; CIOCOObI  BBIPAXKEHUS
KOHLICHTpAllUd PACTBOPOB; DJIEKTPOIUTHI M HEDIEKTPOJIUTHI; CBOMCTBA HEDJIEKTPOIUTOB W
AJIEKTPOJINTOB; METO/IbI AJIEKTPOHHOI'O OaaHca U MOJIypeaKuii; ralbBAHUYECKUE [TPOLIECCHL; paboTy
raJIbBAaHUYECKUX NIeMEHTOB; pacueT J/1C; aHOqHbIE U KaTOJHBIEC PEAKLIUU ITPH DJIEKTPOJIN3E; 3aKOHBI
@apajes; TUNBI U MEXaHU3Mbl PA3IMYHBIX BHJIOB KOPPO3UU; CHOCOOBI 3alUThl METAJUIOB 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 AMCCOLMALUN OPTO(POCHOPHOI KUCIOTHI 11O NMEPBOM 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 urimeHrom?

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 pactBopa 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.  Hanmwmmmte THAPOIN3 CIEMYIOMIUX COJICH M OTPEIEIUTE CPEely MX BOJTHBIX 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 cucreMy Ha3bIBaIOT AIIEKTPOXUMUIECCKOM ?



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.  TanpBaHUYECKHIA DJIEMEHT COCTOUT U3 XPOMOBOTO IEKTPO/a, morpyxkenHoro 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 JJIEKTPOJIM3a BOJHOTO PAcTBOpa XJIOPHa HHKENs Ha WHEPTHBIX
AIIEKTPO/IAX.

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

36.  PactBop comepxur monsl Zn?*, Ni%*, Fe**, Cu®* B onuHaKoBOii KoHIGHTpanuu. 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 HUTpaATa HUKEJSA B TECUCHUHU 22 YaCOB.

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€UEHHE 2 4aCOB, €CIIU BBIXOJ 10 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, €CIIH U3BECTHO, YTO HAIIPSDKEHUE B CETH paBHO 6 B, a BbIxos o Toky 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 IIK-7 KonTponbusie padotsr NeNe 1-14

Otyetsl 110 J1abopaTtopHbIM padoTam NoNe
1-7

Tecrossie 3aganaust NeNel-500

Bomnpocsr k 3auety NoNel-50

7.1. TunoBble 3aJaHUsi WJIM HWHbIE MaTepHaJibl, HEOOXOAHUMBbIE ISl TEKYIIero
KOHTPOJIA

7.1.1. 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.

3ananue 2

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

7r 12T X, T y, I

Zn() + HClp-p) — ZnClap-p) + Ha.

3ananue 3

Omnpenenurte IpoIEHTHOE coAepKaHue Kanus B Manranare kanus KoMnQOa.
3ananue 4

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

Hanummre ypaBHeHHs peaklnii, XapaKTepU3yIOIIHe ClIeAYIOIINEe IPeBPALCHHS:
Ca —2 5 Ca(OH)2 Ca —2 5 CaCly

Ca —® 5 CaCOs Ca —“% Ca0

Tema «ATOMHO-MOJIEKYJ/ISIpPHOE YUEeHHE»

Bapmuanr 1

3ananue 1

Okcun umHKa coaepkut 19,66 % wmacc. kucnopona. Paccunrtare MOJSIpHYIO Maccy
HKBUBAJICHTA LIMHKA B OKCHUJIE.

3ananue 2

Paccuutats 00bem 20 kr ammuaka (NHs) npu H.y.

3ananune 3

Paccunrate 06weM, koTopbIit 3aHuMaeT 150 r ammuaka (NHz) mpu 330 mm.pt.cT. u 470C.

3ananue 4

PaccunraTh 00beM Bo3ayxa, He0OX0AuMBIH 11st cxxuranus 1 kr 96 %-noro cnupta (C2HsOH).

3anaHue 5

Omnpenenuts maccy kapbamuna NH2CONH2, kotopast motpeOyercst yTOObI BHECTH B MTOYBY
70 xr a3zora.



Tema «XuMu4ecKuii IKBUBAJICHT

Bapuanr 1

3amanue 1

Onpenenure XUMHYECKUAN 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 cepHOil KucaoTsl H2SO4.

3ananue 4

Omnpenenure 00beM 2,8 SKBUBAJICHTOB yriekucioro raza CO2 (H.y.).

3ananue 5

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

Tema «CTpoeHue aTomay

BapuanTt 1

st onementoB 37 u 79 Ilepuoanueckoit TabIuIbI

3amanune 1

Omnpenennure cocTaB aToMa: KOJTUYECTBO MPOTOHOB, YJICKTPOHOB, HEUTPOHOB.

3amanune 2

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

3amanue 3

CocTtaBbTe OpMyITy BBICHIETO OKCHA U OIPEECIUTE €r0 XapaKTep.

3amanue 4

Omnpenenure HAOOp KBAHTOBBIX YHCEI JIS TIOCIETHETO JICKTPOHA JIEMEHTA.

3amanue 5

Omnpenenure MOJOKEHUE SJIEMEHTa B MEPUOIUYECKON TaOIHUIle U CPABHUTE €ro paauyc U
JIEKTPOOTPHUIIATEITILHOCTD C PAINyCaMH U 3JIEKTPOOTPULIATEITHHOCTSIMHU COCEAHIX 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
o peakiuu: TiO2w) + Al —> Tig) + Al203).

3amanue 3

OmnpenenuTh BO3MOXHOCTh BOCCTAaHOBJCHHs oOKcuia THTaHa 1102k aTlOMUHHEM IIpU
CTaHAAPTHBIX YCIOBHAX 1m0 peakiuu: TI102ux) + Al — Tiw) + Al2O30).

3amanue 4

Paccuntarh KOJHMYECTBO TEIIOBO YHEPryH, BhIAENsAIomeiics 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

Hauanwsnas xonnenrpamus PCls B peakuuu: 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

Kakx m3menurtcsa ckopocts peakiuu Nz + 3Hz < 2NHs, eciin o0bem ra3oBoii cmecHu 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 XMMHYECKOTO paBHOBECHS NP AaBjieHHH 1,2 aT™M U
1100 K nmeer cocraB % (06.): W, =48,96, W0 =2,07, WH2=48,96. Paccuurate Kp, Ke u AG

peakuuu: Cr) + H2O < CO + Ha.

3ananue 5

Oneprus aktuBanun paBHa 10 k/[x/Moib. Bo CKoIbKO pa3 M3MEHUTCS CKOPOCTh PEaKIUHU ITPH
TIOBHIIIEHUH TeMIepaTyphl ot 27 1o 37°C?

Tema «Cnoco0bl BbIpa:keHUs] KOHIIEHTPAlUH PACTBOPOB»

Bapmuanr 1

3ananue 1

605,09 t cynbdara xene3a Fe2(SO4)3 pactBopwiu B 907,67 T Boasl u nomyuran 1044 i
pacTBopa, JUIsl KOTOPOTO pPacCYUTaTh: MOJIIPHOCTb, HOPMAJIBbHOCTh, MOJISUIBHOCTH, MPOLIEHTHYIO
KOHIICHTPALUIO, MOJIbHYIO 70110 Fe2(S04)s.

3ananue 2

Omnpenenuts MIOTHOCTH 12,7%-r0 pacTBOpa MEIHOTO KyINOpOCa, UCIOJB3YS CIPAaBOYHBIE
JTaHHBIE.

3ananue 3

Onpenenuts 00beMbl 8%-10 U 26%-r0 pacTBOPOB a30THON KUCIOTHI, HEOOXOIUMBIC IS
npurotosiaeHus 500 mia 20%-ro pacTBopa a30THOM KUCIOTHI.

3ananue 4

Kakoit o6bem Boabl HykHO npwiuTh K 300 r 16%-ro pactBopa cynbdara HaTpus A
norydeHust 6%-Tro pacTBOpa 3Toi conu?

3aganue 5

Yemy paBHa MOJIIPHOCTBH pacTBOpa CEpPHOM KHCIOTHI, €ciii Ha TUTpoBaHue 50 mu1 pacTBOpa
cepHoll kucnotsl 3arpadyeHo 30 mi 0,5 H. pacTBOpa rMAPOKCUAA HATpUA?

Tema «CBolicTBa pacTBOPOB HEIJIEKTPOJIUTOB)
Bapmuanr 1



3amanue 1. B xakux o6beMax HyXHO cMemats >tuneHrmukons C2HsO2 (p=1,1088 r/em®) n
BOJy, 4TOOBI MOMy4uTh 2 1 anTu(puU3a, Temneparypa 3amepsanus kotoporo -5°C. IInoTHoOCTb
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®.

3ananue 3. JlaBnenue mapa BOABI Haja pacTBopoM HednekTponuta mpu 100°C paBHO 95,76
kI[Ia. CKOJIBbKO MOJIb BOJIbI MPUXOAUTCS HA OJIMH MOJIb PAaCTBOPEHHOT'O BEIIECTBA B ’TOM pacTBOpe?

3ananue 4. PactBop, conmepxkamuii 3,8 t fioma B 100 r xnopodopma, kunut npu 61,78°C.
Ornpenennure cocTaB MOJICKYJIBI H0]1a, €CITM TeMIIepaTypa KutneHus xjaopodopma pasna 61,20°C.

3ananue 5. PaccuuraiiTe KpHMOCKOIIMYECKYIO 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.

3ananue 2. PaccuuraiiTe Temreparypy KUIEHUs U KpucTaun3auuu 8% BOJHOIO pacTBopa
XJIOpU/AA KaJIusl, CTENEeHb IMCCOLUANU KOTOporo 85%.

3ananue 3. PaccuMraiiTe NMpOLIEHTHYIO KOHLEHTPALMIO HACBILIEHHOTO PacTBOpa Cylbpuaa
kaamus, ecu 1Py = 7,9-1027.

3ananue 4. Paccuutaiite pH 0,5% pactBopa HCN. [InoTHOCTh pacTBOpa cuutath paBHOM 1
/ML

3aganue 5. OnpeaenuTe OCMOTHYECKOE JIaBJICHUE PacTBOpa XJIOpUJA KaJlbIUs MpHU 300C,
eciu B 250 mut pacTBOpeHO 15 1 comnu, CTeneHb AUCCOLUALMUI KOTOpoit cocTanisieT 86%. [ImoTHOCTD
pacTBopa cuuTaTh paBHOM 1,1 r/MIL.

Tema «OKUCIUTENHLHO-BOCCTAHOBHTEIbHBIE PeAKIIHM

Bapuanr 1

3aganre 1. VYpaBHSHTE  OKHUCIHMTEIBHO-BOCCTAHOBHUTEIBHYIO  PEAKIMIO  METOJIO0M
noaypeakinuid. Onpenenure TUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIIHH:

HCIO4 + H.SO3 — HCI + H2SOa.

3amanrie 2. VYpaBHAHTE  OKHCIMTEIBHO-BOCCTAHOBHTEIBHYIO  PEAKIMIO  METOJ0M
nonypeakinuid. OnpenenuTe TUIl OKUCIUTETbHO-BOCCTAHOBUTEIIBHON PEaKITHH:

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

3amanre 3. VYpaBHSAWTE  OKHCIMTEIBHO-BOCCTAHOBHUTEIBHYI)  PEAKIMIO  METOJ0M
noaypeakiuii. OnpenenuTe TAI OKUCIUTETbHO-BOCCTAHOBUTEIBHON PEaKIIHH:

Cr(NO3)3 + NaBiO3 + HNO3 — H2Cr207 + Bi(NO3)s + NaNO3 + H20.

B3amanvie 4. YpaBHAWHTE  OKHCIMTEIBHO-BOCCTAHOBHTEIBHYIO  PEAKIMIO  METOJ0M
nonypeakinuid. OnpenenuTe TUIl OKUCIUTETbHO-BOCCTAHOBUTEIIBHON PEaKITHH:

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

3amanne 5. Ompepenute HaNpaBIeHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHON pEaKIHH,
OINMHCAHHOM CJICTYIOIIUMHE MOJIyPEAKIIUSIMH, 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

Breruncnutes 3/IC ranpBaHMYECKOTO AJIEMEHTa, HAmucaTh MPOIECCHl, MPOUCXOJAIINE Ha
anextpoaax: Cr/ CrCl, 0,01 mons/mn // 0,001 moms/m, CrCl2/ Cr.

3amanue 2



Hamnucatp 351eKTpoIHbIE MPOIECChl U PACCUUTATH KOJTMYECTBA 00Pa3yIONINXCS HA HHEPTHBIX
SIICKTPOJAX BEHICCTB TPH 3JIEKTposm3e BogHoro pactBopa MnCly mpu mpomyckanuu 25A-4
JJIEKTPUIECTBA.

3ananue 3

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

3amanue 4

Hamucars ypaBHEHMsI 3JIEKTPOIHBIX IPOIECCOB, MPOTEKAOMIMX TPH IJIEKTPOXHMHUYECKOM
Koppo3un kKoHtakTa 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

CocraBbpTe ypaBHEHMsI peakLUil B3aUMOACUCTBHS BOJbl C MarHUEM. YPaBHSNTE ypaBHEHUS
PEaKIHii METOZI0M JIEKTPOHHOTO OaaHca.

3aganue 4

CocraBbTe ypaBHEHMs peaklUi B3aUMOJEHCTBUS pacTBOpa MMAPOKCUAA KaJlus ¢ MarHUEM.
VYpaBHsANTE ypaBHEHUS PEAKLMNA 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 «HToroBasi KOHTpoJIbHAas 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 Aasaenuu 625000 ITa u Temmeparype 100°C
n3pacxosioBaHo 1377 mu kucinopoja. PaccunTaTs SKBUBAJICHTHYIO U MOJIIPHYIO MacChl METaJIIa.

3ananue 3

IIpu B3auMmoJeiicTBUM CEPOBOAOPO/Aa M JUOKCHAA YIiIepoAa B Ta3oBoil (haze oOpazyroTcs
napsl BojibI 1 cepoyriepona CS. PaccunrtaTh TermoBoi 3G QeKT peakimu.

3aganue 4

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

3ananue 5

3



s peakuun MQOm) + Ales) <> MQs) + Al2O3m) paccunTath U3MEHEHHE CTaHAAPTHON
cB0GOIHOI sHeprun ['M66ca U cienaTh BBIBOJ O HANpaBJIeHUK mpoliecca npu Temnepatype 1028°C.
PaccuuTarh TeMnepaTypy paBHOW BEPOSTHOCTH MPSIMOTO U 00OpaTHOTro mporeccoB. Cnenars BBIBOJ
0 HAIPAaBJICHUU MPOIIECCA BHIIIIE H HUXKE ITON TeMIIEpaTyphl.

3amanue 6

Kak uzmenuTtcs ckopoctb roMoreHHol peakuuu A + B — 2C ot Hayana 10 MOMEHTa, Korjaa
KOHIIEHTpalus BeniectBa A coctaBuT 32% oT ucxonHon? VcxoaHble KOHIIEHTpauu, MOJb/I: Ca=
0,8, Cg=14.

3ananue 7

PaBHoBecue B peakmuu How + b <> Hlr) ycTaHOBUIOCH TIpH KOHIIEHTpAMAX, MOJIB/II:
[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,
MOJISITBHYIO KOHIIEHTpAIMu 1 MojibHY0 aoitto CaClys.

3ananue 9

PaccuuTath ocMoTHYECKOE TaBlIeHHE pacTBopa, conepxaiiero 0,19 r xiopuaa kaneius 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

PaccuuTaTh BpeMs M pacXoj SIeKTPodHepruy i noayderns 0,2 M° (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
HApYIICHUU 3alIUTHOW TUICHKU

Kpurepun oneHku:

K uToroBoii KOHTPOJILHON PabOTE MO KypCy AOMYCKAIOTCS CTYAEHTHI, UMEIOIINE «3aU4TEHO»
110 9 n3 13 KOHTPOJIBHBIX PabOT MO TeMaM Kypca. MiToroBast KOHTpoJbHAs paboTa 1Mo Kypcy COCTOUT
u3 12 3amanmii. 3a Kax0e BEpHO BBIOTHEHHOE 3a/1aHue — 5 OammoB. MakcumanbHbIi Oamt — 60.

7.1.2. Or4er no JadOPaATOPHOI padoTe

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 BOJY M OTMETBTE €€ OKPACKYy.

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

4. Jloxkeuky ¢ ropsimieil cepol BHECUTE B CTaKaH C AUCTHIUIMPOBAHHOM BOJOW, MOCIE
YETro JIOXKEUKY YIAIUTE.

5. B nonydeHHbIi pacTBOp BHOBb OKYHUTE MOJOCKY MHIMKATOPHOM OyMaru U OTMEThTE
€e OKpacky.

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

OmnbIT 2. B3anmopeiicTBHe OKCHIA MeTaJlIa ¢ BOAOM

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

I[PICTPIJ'IJ'IPIpOBElHHOﬁ BOJbI, nepeMemaﬁTe.



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

3. CocraBbTe ypaBHEHHE PEaKIUU U ClIeJaiTe BHIBOI.

OmnbIT 3. B3anmoaeiicTBHe 0CHOBHOIO OKCH/AA ¢ KHCJIOTOM

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

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

3. OTMeTBhTE OKpacKy pacTBOpa M OOBSICHUTE €€ MOsBIICHUE.

4, CocraBbTe ypaBHEHUE PEAKIIMH U CJIETaiTe BBIBOJI K OIBITY.

OnbIT 4. B3anMoaelicTBHe KHCJIO0THOI0 OKCHIA ¢ OCHOBAHUEM

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

2. [IponycTuTre uepe3 HM3BECTKOBYIO BOJY VIJIEKUCIBIA Ta3 (caenaiiTe HEeCKOIbKO
BBIJIOXOB B PaCTBOP 4epe3 TPyOOUKYy).

3. OtmeTbTe OOpa3oBaHHe O€NOro Ocagka M €ro pacTBOPEHUE MpH JalibHEHIIeM
IPOIYCKaHUM YIJIEKHUCIIOTO rasa.

4. CocTaBbTe ypaBHEHHE PEAKIUU U CIEIalTEe BBIBO/I.

OmnpiT S. B3anmoaeiicTBHe COJIM € IEJI0YbI0

1. Buecute B 1Be npoOupku no 10 kamens pactBopa cyibdata menu (11).

2. B oany npoGupky no6aBbTe OJHY KaIlllo THAPOKCHIA HATpHs, a BO BTopyro — 10
KareJb TUIPOKCHIa HATPHSL.

3. OOpaTtuTe BHUMaHKUE Ha Pa3JInyMe OKPACKU MOJyYEHHBIX OCAIKOB.

4. Harpeiite coamepxumoe mnpobupok. OTMeTbTe, B Kakoil NpoOUpKE MPOU3OILIH
M3MEHEHUS.

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

OnbIT 6. B3anmopaeiicTBHe COTH ¢ METAJLIIOM

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 U3MEHEHHE OKPACKH MOBEPXHOCTU CKPEIKHU.

4, OOBsicHUTE TIPOUCXOJISINEE SBJICHHE, COCTAaBbTEC YpaBHEHUE PEAKIIMU U CHCIIalTe
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 T'MIPOKCH/I HATpUs J10 MOSIBJICHUS OCaJIKa.

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

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

cIeJIafTe BEIBOJI.

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.

Ompenenenne MPOU3BOAUTCS C TTOMOIIBI0 TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mi, AByxKoyieHHOH mpobupku OcTBanbaa (2) U ypaBHUTEIHHON CKIISTHKA
um o6ropeTku (3).

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

2. B npyroe koneno Ha 1/4 gacte ero 00bEmMa HaselTe pacTBOP COJSTHOM 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 1 3akpenuTe B 3TOM mojoxkeHnu. Eciu npubop repMeTrdeH, TO YpOBEHb



KHJIKOCTH B HEM OCTaeTCs MOCTOSHHBIM. Ecnmu mpuOop He repMeTHdeH, MPOBEphTE, IUIOTHO JIH
3akpeiTa mpodupka OcTBanpaa (2) mpoOKoii.
5. YcranoBute Oropetky (1) m cocyn (3) Takum o0Opa3om, 4TOOBI >KHAKOCTh B HHX

HAXOJMJIaCh Ha OJTHOM ypoBHE. OTMEThTE IMOJI0KEHIE YPOBHS KUIKOCTH (MEHHCKA) B OropeTke (1) —
V1.

6. OCTOpOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KMUCIOTA MEPETUIIACh B KOJICHO, TIe
HAXOJUTCSI METaJLL.
7. [Tocne mosHOTO pacTBOPEHUSI METALIAa IPUBEIUTE MOJIOKEHHE KUIKOCTH B OIOpeTKe
(1) m cocyze (3) Kk OTHOMY YPOBHIO.
8. TouHO OTMETHTE MOJIOKCHHE MEHUCKA X)UAKocTU B Oropetke (1) — V2. Onpenenure
00BEM BBIJICIUBILIETOCS BOAOPOIA.
9. OTMeThTe MoKa3aHus TEpPMOMETpa U 6apomMeTpa.
10.  PesynbTaThl 3aMepoOB 3aHECUTE B TaOIHILY 1.
11.  JlaBieHue HACBHIIIEHHOTO BOJSHOTO Mapa BHITUIINTE U3 TAOIUIBI 2 IPU TEMIIEpaType
OTIBITA.
12.  TlpuBeaurte 00BEM BBLACTHUBILETOCS BOJOPOJA K HOPMAJIBHBIM yCIOBUAM (H.y. — P =
760 mm. pr. cT., T° =273 K):
PL Ve, _ Pa Vi, . 0 _ Pa,Va, T’
K T TP
2
13. PaccuuTaiite MOJIIpHYIO MacCcy SKBUBAJICHTA METAJLJIA:
Mye V|.(|)2 . _ mMeVL;H2
= : L, =
m, V;Hz Me V:Z

rje V;Hz = 11200 mu1/mMOBb — MOJIIPHBINA 00BEM 3KBUBAIICHTA BOIOpOa (H.Y.).

BIOpGTKI/I YKPCIUIAKOTCA B IITATUBC U 3aIIOJIHAIOTCSA BOI[Oﬁ. B HCXOAHOM COCTOAHHUHU ) KUAKOCTDH
B COCyaax 1u3 AOJIKHA HAaXOAUTHCA Ha OJHOM YPOBHC.

Pucynox 1. Cxema mpubopa Jyisi onpeiesieHus MOJISPHON Macchl SKBUBaJIeHTa MeTauia: 1 —
U3MepHuTeNbHas OIopeTKa, 2 — AByXKoJieHHast mpooupka OcTBanbaa, 3 — ypaBHUTENbHAsA OIOpeTKa

Tabmuna 1
Pe?;y.]'IBTaTI)I OKCIICPUMCHTA
HaunmenoBanue O6o3HaueHue 3HaueHue En. usmepenus
Hagecka mertanna m r
YpoBeHb B OIOpPETKE JI0 OMBITA V1 MJT
YpoBeHb B OIOpETKE MOCE OIbITa Vo MJT
O0BeM BBIICTUBIIIETOCS BOJIOPO/Ia \Vi W, = V- Vi MII




Temnepatypa onbita t oC
Temneparypa onbiTa T=t+273 K
JlaByieHre HACBIIIICHHOTO BOJSIHOTO Tlapa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
I[aBJICHI/Ie BOAOpPOa P H, =P-h MM PT. CT.
Tabmuna 2
JlaBiieH1e HaCBIIIEHHOTO BOASHOTO Mapa
Temneparypa, °C JaBnenue Temneparypa, °C HaBnenue
HACBILIEHHOTO HACBILIEHHOTO
BOJISTHOTO Tapa, MM BOJISTHOTO 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. [Io momnsipHOM Macce SKBUBAJEHTAa METaJJla METOJIOM TO0J00pa BaJCHTHOCTEH,
OTIpeICITUTE, KAaKOM METasuT OBbLII HCIIOIH30BaH B OIBITE.
15.  PaccuuTaiiTe OTHOCUTENIBHYIO OLINOKY SKCIIEPHUMEHTA:
m, ~—My
A=+—"r " .100%
m9meop
16.  CpenaiiTe BBIBOJ K paboTe.

JlabopaTopuas padoraNe3 «OnpenesieHne YHTAIbINH PeaKINID)
Heasn: omnpenencHre TEIOBOro 3PQeKTa CUCTEMbI, B KOTOPOU MPOUCXOTUT XUMHUECKAs
peaKknys, U SHTAJIBIHWU PCAKIUH B HCCTAHAAPTHBIX YCIIOBUAX.

Onbit 1. HeltTpaau3anus cepHOi KHCJIOTHI THAPOKCHIOM HATPHS 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 = NaSO4 + 2H20; AH:

1. OTMmepbTe LMIMHAPOM 3aJaHHBIN MpernoaaBaresieM OO0bEM pPAacTBOpa KHUCIOTHI,
BBUIEHTE €r0 B TEPMOCTAaTUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMEPBTE U 3aIUIINTE
B Tabnuny 1 TemnepaTypy pactBopa. TepmMoMeTp HE BBIHUMaWTE U3 CTaKaHa JI0 OKOHYaHUS OTIbITA.

2. OtMmepbTe IpyruM HMIJIMHAPOM TaKoM jke 00beM pacTBopa IIEJI0YU U OCTOPOXKHO, HO
OBICTPO BBUIEHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOXKHO MepeMelaiiTe, OTMETbTe HauOoJIbIIee
M3MEHEHHUE TeMIIepaTyphl IpU 00pa30BaHUU Cylb(aTa HaTPUs.

3. BeiHbTE TEpMOMETp, BBUIEWTE pPACTBOP M3 TEPMOCTAaTUPOBAHHOIO CTaKaHa,
¢GuIbTpOBaILHONM OyMaroi TIIATENbHO BBICYIINTE CTEHKHM M JHO CTakaHa, MOMECTUTE B HETO
TEPMOMETP U AAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPHI.

4. 3anonaute Tabmuuy 1 (BETMYMHBI TEIUIOEMKOCTEM M IUIOTHOCTH pPAacTBOPOB
BBIMUIINTE U3 TaOIuUIb! 3). BeimoaHUTe pacyeTsl.

Tabnuua 1-Pe3synbrare! 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 IIEI0YH BHOCST B JIBa ITpHEMa:

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 TEMIIEpaTypy pacTBopa. Temmnepatypsl pacTBOPOB CEPHOM
KHCJIOTHI B OmbITax 1 ¥ 2 TOJDKHEI OBITh OJMHAKOBLI.

2. N3mepbTe qpyruM MIJIMHIPOM MOJIOBHHY YKBHUBAJICHTHOTO 00beMa pacTBOpa IIEI0YH
U OCTOPO’XHO, HO OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHUCIOTHL. OTMEThTE TEMIIEPATypy
o0pa3oBaHUs pacTBOpa TUIPOCYIb(haTa HATPUS.

3. OTMepbTe MWIMHIPOM eIle TaKoH ke 00BbeM pacTBOpa IICTOYH M BBUICHTE €ro B
ctakaH. [lepemerniaiiTe momy4yeHHBIH pacTBOpP Cyib(aTa HATPUsI U 3AMULIUTE €0 TEMIEPATYpYy.
4. BoiHbTE TEpMOMETp M BBUICHTE COAEPKUMOE CTakaHa, (PUIBTPOBAJIBLHOW Oymaroii
BBICYIINTE CTEHKU U JHO CTakaHa. 3arnoiHuTte 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 IIIOTHOCTh PACTBOPOB
PacTBOp t, °C p, T/em® C, Ix/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 padora Ned «CkopocTh XHMMHMYECKHX peaknuil. XuMHYeCKoe
paBHOBeCHE»

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

OmnpiT 1. Biusinue KOHIHEHTPAUMHU pPearupylmuX BelecTB HA CKOPOCTh XUMHYECKHUX
peaxuuit

Peakuus maBeneBoil KUCIOTHI C IEPMAHTAHATOM KaJIUsl IPOTEKAET 110 YPAaBHEHHUIO:

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

Kunernueckoe ypaBHEHUE pEaKLIUU:

4 2
g= KCH2C204 CKMnQ,

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

1. B nate npobupok BHecute no 10 karesas pacTBOPOB IIaBENEBOI KUCIOTHI Pa3IMYHOM
koHuenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
2. [TocnenoBarenbHO BO BCe MPOOUPKH € MHTEPBAIOM 1-2 ceKyH/ bl 100aBbTe 1o 1 Karie
pacTBopa epMaHraHarta Kajaus U BKIOUYUTE CEKYHAOMED.
3. He BeIKIIOYAs ceKyHIOMEpa, OTMETHTE BpPEMs M3MEHEHMSI OKPACKH II€pMaHraHaTa
KaJIus B KaXJI0U MPoOUpKe.
4. Pe3ynbTathl onbiTa 3aHecuTe B Tabmauiy 1.
5. Ornpenennure YCIOBHYIO CKOPOCTh PEaKIMU KaK BEIUYUHY, OOpAaTHYIO BPEMEHH
IIPOTEKAHUS PEAKIIUH.
6. [Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHLEHTPALMU I11aBEJIEBOM
KHCJIOTBI, IPOaHAIM3UPYHTE MOTYUEHHYIO 3aBUCMOCTb. 3alUILIUTE HAOIIOICHHS U ClIeaiiTe BBIBOI.
Tabnuna 1.
Pesynbratel oneira |
Ne KoHuenTpanus Bpewms, CkopocTb peakuu
poOUpPKU KUCHOTEI, C, MOJIBL/JT 7, C B YCIIOBHBIX €UHHUIIAX, V
=100/z, ¢!
1 0,2
2 0,3
3 0,4
4 0,5
5 0,6

OmnpiT 2. BausiHue TeMnepaTypbl Ha CKOPOCTh XMMHYECKUX peaKIui
Jlnist ompITa HEOOXOIUM CTAaKaH—TE€PMOCTAT, HAMOJHEHHBIN BOJON M 3aKpPBITHIM KPBILIIKOW C
OTBEPCTHUSMU JJIs1 IPOOUPOK U TEPMOMETPA.



1. B Tpu npoOupku, BcTaBIeHHBIE B KPBIIIKY TepMocTarta, HajeiTe no 10 kanens 0,5 M
pacTBOopa IIaBeNeBOM KUCIOTHL. B uerBépryro mpobOupky Ha 2/3 e€ o0béma BielTe pacTBOp
nepMaHraHara Kanus (IUIeTKy OCTaBbTe B IPOOUPKE).

2. 3anummre Temmnepatypy. B oaHy u3 mpoOupok mo6aBbTe 1 Karuro mepMmaHraHata
KaJIMsl U BKJIIFOUUTE CEKYHI0MeEp.

3. W3mepbTe BpeMs OT MOMEHTa J00ABJICHHUS IEpPMaHTaHaTa Kajus 10 HM3MEHEHHS
OKpacKu pacTBOpA.

4. Harpeiite Boay B crakane Ha 10° BbilIe npenpiayiiei temmnepaTypsl. CHUMUTE CTaKaH
C IUIUTKHU U TIOBTOPUTE OMBIT B PYroi NpoOupkKe.

S. [TpoBenuTe onbIThI Ipu 4 TeMneparypax, oTiinyaromuxcs Ha 10°.

6. [Tony4yeHHble JaHHBIE 3aHECUTE B TaOIULy 2.

1. Paccuwnraiite mecth 3Ha4eHHI TeMIiepaTypHoro kodddunmenra (y). Haiinure cpennee
3HA4YEHUeE ).

8. CrhenaiiTe BBIBOJA O 3aBHCHMOCTM CKOPOCTH JIaHHOM XHMMHUYECKOH pEaKIUu OT
TeMIIepaTyphl.

Tabnuma 2.
Pesynprath! onbiTa 2
Ne Temnep | Bpewms, t, Koncranra TemnepaTypHbIi
IpOOUPKU | aTypa OIbITa, c CKOpOCTH K B YCIIOBHBIX K03 uiment y
t, °C emquannax, K = 100/z, ¢t y Yep

1

2

3

4

9. Hcnonb3ys ypaBHEHHE AppeHHyca U BETMYNHBI KOHCTAHT CKOPOCTH TIPU Pa3ITUIHBIX

TeMIepaTypax, ONpPEACIUTEe SHEPrHi0 aKTHBAIMK [aHHOH peakuuu. YpaBHeHHE AppeHuyca B
norapupmuueckom Buze: INk = Ink, — Ea/RT MoxxHO paccMaTpuBath kak JTHHEHHOE ypaBHEHHE Y = D
—ax (y =Ink, b = Ink, @ = Ea/R, x = 1/T). I'paduuecku Takoe ypaBHEHHE OMUCHIBACTCS NPSMOIL B
koopauHaTax Ink — 1/T. TanreHc yriia HakiIOHa MPSIMOM K OcH abciuce paBeH BennduHe EafR.

10.  [ns moctpoenus rpaduka In k = f(1000/T) 3anonaute tabnuiy 3.

Tabnmna 3.
Jlannsle s rpadudeckoro onpeaeeHrs YHEPTUN aKTHBAIIH
Ne i/ Ink 1000/T
1
2
3
4

11.  Tlocrpoiite rpaduk B koopaunatax In k — 1000/T.

12. Ompexpenwrte TaHTEHC yTiIa HAKJIOHA MPSIMOM K OCH a0CIIHCC.
13.  BpluncnuTe SHEPru0 aKTUBAIIMH PEAKIIUH:

Ea=tga-R, rne R=8,314 Ixx/(moinb-K)

OnpiT 3. BiausiHve M3MeHeHUs] KOHIEHTPALMU pearupylomux BelecTB Ha paBHOBecHe
XHMHYECKOH peaKuru

Peakuus mexnay xmopuaoM xenesa (111) u ponanuaoM aMMOHNS OUCHIBAETCS ypaBHEHUEM:

FeCls + 3NH4CNS < Fe(CNS)3z + 3NH4CI



1. Brecute B mpobupky Ha 1/3 ee oObema AUCTHUIUIMPOBAHHOW BOJBI, 100aBHTE MO 2
Karm pactBopoB xsopuna xenesa (111) u ponannna ammonus. Paznenure nony4eHHbI pacTBOp Ha
TPHU TIPOOUPKH.

2. OnHy poOUPKY COXpaHUTE U CPAaBHEHHUS Pe3yJIbTaTOB OMbITa (3TANOH). B npyryro
nobaebTe 4-5 kanens pactBopa FeCls, B TpeTsio — Heckonbko kpuctaminkoB NH4Cl u BcTpsxuuTe
eé.

3. Kak u3MeHunach WMHTEHCHMBHOCTh OKpPAacKd pacTBOpa W B KAaKOM HalpaBJICHHUH
CMECTHJIOCh paBHOBecue naHHOW cuctembl npu nobasienun FeClz u NH4Cl? OObsicHuTe casur
paBHOBECHS.

4. HanumuTe BbIpa)keHne KOHCTAaHTHI PABHOBECHSI U3y4aeMOi 00paTUMOi peakluu.

JlabopaTopHas padora Ne5 «PacTBOpBI 3JIEKTPOJIUTOB)

Leub: u3yyeHne HEKOTOPBIX CBOMCTB BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB.

OnpIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

N3ydeHue 31eKTpONPOBOJAHOCTH MPOBOJISAT C MOMOIIBIO MPUOOPA, COCTOSIIETO U3 JIAMIIBI
HAKaJMBaHUs, CTAaKaHA C PACTBOPOM, TPaQUTOBEIX EKTPO0B. OO 3IIEKTPOIPOBOHOCTH CYAST TIO
HaJIUYHMI0 U UHTEHCUBHOCTH CBEUEHUS JIaMIIbl HAKATUBAHUA.

1. Crakan éMkocThio 50 M1 HarmoJHUTE Ha 1/2 ero 00béMa TUCTUILTMPOBAHHOMN BOJIOM.

2. Bxurounte npubop B ceth. 3anuiure HabmoaeHus. OOnanaeT TUCTHILIMPOBAHHAS
BOJIa 3JIEKTPOIPOBOTHOCTHIO?

3. Otxmrounte npubop. [IpunoaHsB KPBILIKY € 3IEKTPOIaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mmarenst U3MENIBUYEHHOTO caxapa U rnepeMenianTe.

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

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

6. OnyctuTe 37eKTPO/Ibl, BKIIOUUTE MpUOOp. 3anuinTe HabIt01eHus.

7. Otxmrounte pudop. OTieiiTe u3 crakana npumepHo 1/4 odGbeMa YKCyCHOM KHCIIOTHI,
no0aBbTe AUCTUIUIMPOBAHHON BOJBI JI0 MPEXKHETO 00bEMa, pa3MelainTe pacTBOp.

8. Onycrtute  anektponael.  Bxmounte — mpubop.  HabOmiopmaiite  u3MeHeHHe
3JIEKTPOIPOBOJHOCTH PacTBOPA.

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

B kaxyro cTOpoHy cMel1aeTcsi paBHOBECHE IMCCOLUAIIMM YKCYCHOM KUCIOTHI ITpH pazbasieHun? Kak
3aBHCUT CTENEHb JUCCOLMALUHN YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?

10.  Ortxumrounte npubop. B crakane emkocThio 50 M1 IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIM, pa3MelIaB B 25 MII JUCTUJUIMPOBAHHOW BOABI 1-2 mmatens XJiopyuaa HaTpusl.

11.  Onycrure »snexTpoasl B pacTBop. Bkimounre mnpubop. IIpoBoaut nu pactBop
MOBAPEHHOM COJM ANEKTPUUYECKUI TOK?

12. Cpenaiite BbIBOA K ONBITY (0OpaTWTe BHMMAaHHE HA TUIBl XMMHUYECKOH CBSA3M B
BEIIECTBAX, 3JIEKTPONPOBOJHOCTh BOJHBIX PACTBOPOB KOTOPHIX M3YYally B JAHHOM OIIBITE).

OnbIT 2. CMeneHue paBHOBECHS M CCOLUAIMH C1a00r0 3JIeKTPOJINTA

1. Hanetite B 1Be mpoOupku 1o 5-7 kanens 0,1 H. pacTBOpa yKCYCHOM KUCTOTHI.

2. B kaxmayio mpoOupky mAo0aBbTe MO OJHOM Karjie METHUJIIOBOTO opaHkeBoro. Kak
OKpacuiCs MHAVUKATODP MO BIUSIHUEM UOHOB H*?

3. Onny npoOUpKy OCTaBbTE B Ka4eCTBE KOHTPOJIbHOM, B IpyTylo MpubaBsTe |1 mmarensb
anerara Hatpust CH3COONa.

4. [lepememaiiTe pacTBOp M CpaBHUTE LBET MOJYYEHHOTO pacTBOpa C IBETOM B
KOHTPOJIbHOW TTPOOHpPKE.

5. Hanummre ypaBHEeHHE UCCOIUAIIUN YKCYCHOM KHCIOTHI U BRIPAYKEHUE KOHCTAHTHI €€

JUCCOIAAIINH.



6. OOBsicHUTEe, KaK CMEMIAeTCs PaBHOBECHE IUCCOIMAIMU CIab0ro SJEKTPOJIUTA TPHU
YBGJII/ILICHI/II/I KOHL[GHTpaL[I/II/I OJHOI'O U3 BUAOB MOHOB OTOI'0 BHCKTpOHI/ITa? KaK MCHSCTCSA HpPI 3TOM
€ro cTerneHb JUCCoLHanun’?

OnbiT 3. HanpaBjieHHe 00MeHHBIX HOHHBIX MPOILECCOB B PACTBOPAX YJIEKTPOJIUTOB

a) B CTOPOHY 00pa3oBaHMsl CJ1a00I0 JIEKTPOJIUTA

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

2. B kaxnayro no6aBpTe o ogHou kame ¢penondranenna. [lox BiusHueM Kakux HOHOB
deHonpTanenH OKpacuiCcs B MAIMHOBBINA 1IBET?

3. B omny npobupky noOaBisiiTe mo KamjisiM 2 H. pacTBOpa COJSIHOM KHUCIOTBHI, BO
BTOPYIO — 2 H. pacTBOpa YKCYCHOW KHCJIOTHl J0 OOECIBEYMBAHHMA pacTBOpa (KOJIMYECTBO
U3pacXOJ0BAHHBIX Kallejb KUCIOT OTCUUTATH!).

4, Uem o0OBsCHsETCS HCUE3HOBEHHE OKpacku? B kakom ciydae obOeclBeunBaHUE

pactBopa HacTynuio OwicTpee? Ilouemy paBHOBecME MOHHOIO Ipollecca CMEUIAeTCs B CTOPOHY
o0pa3oBaHus BOJABI MPH HAIWYUHU B JIEBOM YacTH PABEHCTBA MAaJOJUCCOLMUPOBAHHBIX MOJEKYI
YKCYCHOM KHUCIIOTHI?

0) B cTOpPOHY 00pa30BaHUs MAJOPACTBOPUMOI0 BellecTBA

1. B oany mpobupky BHecuTe 10 kamenp pacTBopa Xjopuaa Kaiblus, B JIpyryoo 10
Karesb XJIOPHU1a CTPOHIIHSL.

2. JloGaBbTe 1o 5-6 kamenb pacTBOpa CepHON KUCIOTHL. B o0eux nu mpobupkax BbImal
ocanok? OOBACHUTE PA3TUIHNs, TTONB3YSACh BenmnurnHaMu [P muis cynp(aTtoB Kanblus U CTPOHIIHA.

3. JloGaBbTe B MpOOMPKY C PaCTBOPOM COJM KabIus 3-4 Karuid KOHLIEHTPUPOBAHHOU
cepHoil kucnotel. Habmonaiite oOpazoBanue ocajka U OObSICHUTE IPUUMHY €0 BbINaICHUSI.

4, Bprunciure KOHIIEHTpAIUd HOHOB SO4%, HeobxomuMbIe I ocaxaeHus noHoB Ca’*
u Sr?* u3 pactBopos pasHoii (1 M) KoHIeHTpaIyH, €clu IIP 0, = 6,1-107, 1P, = 2,8:107.

OnbiT 4. I'uaposus coJieit

a) Onpenenenne pH pacTBopoB coJteit

1. Hanecute kammo pactBopa NaNO3z Ha MOJOCKY YHUBEPCATBLHOW WHAMKATOPHOU
Oymard.

2. CpaBHHTE OKpACKy € ATAJIOHOM. 3anuiuTte Beanuuny pH pactsopa.

3. ITpoBeaute anamoruuHbie onbIThl ¢ pactBopamu NaxCOs, NaHCO3, Al(NO3)a.

4. Kakas cpena B kaxxjoM U3 B34ThIX pacTBopoB? [Touemy?

0) Bansinue TeMnepaTrypsbl Ha CTelleHb IHAPOJIN3a COJIM

1. Haneiitre B mpo6upky 15-20 xanenb IUCTUITMPOBAHHON BOJIBI.

2. Bhecure B He€ 1-2 mmaresns anerara HaTpHs U BCTPAXHUTE IPOOUPKY.

3. Hob6asbte 1-2 xammu ¢penondranenna. OOpaTuTe BHUMaHUE HA OKPACKY HHIMKATOPA.

4. Harpeiite conepxumoe NpoOMpKH B IUIaMEHU cHOUpPTOBKU. JlaliTe oOBsicHEHUE
HaOromaeMoMy siBlieHHO. HanummTe ypaBHeHHE peaknu.

S. Oxnanute mnpoOUpkKy B XosoaHoM Boxe. IlpowcxomuTr nM CHOBa cMelleHUE
paBHOBeCHS?

6. CnenaiiTe BBIBOJ] O BIMSIHUYU TEMIEpaTyphbl Ha CTETIEHb THAPOIIU3a.

B) Biansinue usmenenusi pH cpeabl Ha cTenneHb THAPOJIN3A COTH

1. Brecure B npoOupky 10 kanenab TUCTUIUIMPOBAHHON BOJIBI.

2. Hob6apTe 1-2 kpucramna xmopuaa ojoBa (II) w  BcrpsxHuTe mNPOOUPKY.
OO0pa3yromuiicst 6ernblii 0caf0K MPEACTaBIseT co00i OCHOBHYIO cob osioBa (1) Sn(OH)CI.

3. Hanummite noHHOE ypaBHEHHE COOTBETCTBYIONICH PEAKIH THIPOJIN3A.

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

MOHOB Bogopoxaa. PactBopwmics i ocanok? Kak mosnusiio ymensinenue pH pactBopa Ha cTeneHb
TUAPOIIN3a coyn?

r) HeoOpaTtumslii ruapo/in3 cosien

1. B npobupky HaneiiTe 6-8 kamnens pacTBOpa HUTpaTa aTFOMHHUS.

2. Jo6aBbTe Takoil ke 00bEM pacTBOpa KapOoHaTa HATPHSI.



3. OtMeTbTe OOpa3oBaHME OCaJKa THAPOKCHIIA ATFOMUHUS M BBIJICICHUE MYy3BIPHKOB
okcupa yraepozaa (IV).
4, Hanummure ypaBuenus peakuuii. Cuenaite BHIBOJ.

JlabGoparopHasi padora Ne6 «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN»

Heab: mnpoBeAeHUE OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIUH H COCTaBICHUE UX
YpaBHEHUH.

OmnpiT 1. Peakunu 1ucniponopuuoOHNpPOBAHUS

a) Peakuusi 1ucnponopuMoHMpoOBaHus CyabQUTAa HATPUS

1. B onny nmpobupky nomecture 1-2 KpucTayuMka cyiab(puTa HaTpHsl.

2. Bo BTOpyto npobupky nomectute 1-2 KprcTayuivKa NpoKaJeHHOTo Cyab(huTa HATPUSI.

3. B 06e mpoOupku BHECUTE 1O 5-6 Kamenb AUCTUIUIMPOBAHHON BOJIBI.

4. PacTBopuTe conm, HaxosmIKecs B IPOOUpPKax.

o. JloGaBbTe B Ka)x1yI0 MPOOUPKY 1o 2-3 Karau pactBopa cyiabpara meau (11).

6. OTMeThTE OKpacKy OCaJIKOB B 00euX MpOOMpKax (YEpHBIH OCaJOK IpPE/CTaBIsIeT
cob6oii cynbdun meau (II)).

7. OOBbsicHUTE pa3TMYHBIE OKPACKH OCAIKOB.

8. Hamummure ypaBHEHHE pEakIMU pa3lOKEHUs CyJIb(QUTA HATPHUS, YIUTHIBAS, UYTO
OJIHUM U3 MPOJYKTOB MPOKAIIMBAHUS SIBIISIETCS CyIb(aT HATPHSI.

9. CocTaBbTe HOHHBIC  MOJICKYJISIPHBIC YPaBHEHHS Peakuii OOMeHa.

0) Peakuus nucnponopunonnpoBanus xsuopuaa ojgona (I)

1. B npobupky Haneiite 6-8 kamenb pactBopa xiaopuaa oosa (II).

2. JloGaBbTe MO KaruiiM pacTBOP ILEIOYH O MOSIBICHUS OCAJKa U JajJbHEHIEro ero
pacTBopeHwusl.

3. [Ipuneiite k pacrBopy 10-12 kanenb JuCTUIIMPOBAHHON BOJBI.

4. Harpeiite pacTBOp /10 MOSIBIIEHUS YEPHOTO OCAKA METAILUTMIECKOTO OJIOBA.

5. Hanummre ypaBHeHuss peakumii oOpazoBanusi: rujapokcuna omosa  (II);

terparuapokcocranHara (II) natpus; onosa u rekcaruapokcocransara (IV) narpus.
OnbIT 2. BHyTPpHMOJIEKY/ISPHBIC OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIMHT

1. B npo6upky nomectute 2-3 kpucrauimka ouxpomara ammonust (NH4)2Cr207.

2. Copnepxumoe MpOOMPKU HarpewTe Haja MjIaMeHeM CIMPTOBKM JI0 Te€X MOp, MOKa He
IPOU30UJET OYpPHOE PA3JI0KEHUE COJIH.

3. Hanummre ypaBHEHHE peaklUH, YYMTHIBAs, 4TO 3€JE€HAas OKpacKa INPUHAIIEKHUT

okcuny xpoma (III). Kpome Toro, B peakiimu o0Opa3yroTcs a30T U Mapbl BOJIBI.
OmnpiT 3. BinsiHue cpeibl HA IPOTEKAHUE OKUCJINTEIbHO-BOCCTAHOBUTEIbHBIX peaKIuii
a) Bausinue pH cpeabl Ha XapakTep BOCCTAHOBJIEHUS] IEPMAHIAHATA KaJIUs

1. B Tpu npoOupku BHecUTE Mo 2 Karjiu pacTBOpa epMaHraHaTa Kajus.

2. B oany npobupky no6aBpTe 2-3 Kamiu 2 H. pacTBOpPa CEPHOM KUCIIOTHI

3. Bo BTopyro npobupky BHEcUTE 2-3 KaIuld BOJIBI.

4. B tpetbio npobupky npuseiite 2-3 Kamim pacTBopa LIEI0YH.

S. Bo Bce Tpu mnpoOupku BHecuTe MO 2 MHKpouHarenas CyiabpuUTa HATPUL U
nepeMelaiTe pacTBOps! 0 MOTHOIO paCTBOPEHUS KPUCTAIIIOB.

6. HaGnronaiiTe 3a 13MEeHEHHEM OKPAaCKU pacTBOPOB BO BCEX TPEX CIydasX.

7. Hanummre ypaBHeHMsI peakiMii BOCCTaHOBJICHMs NIEpMaHTraHaTa Kaius CylIb(UTOM

HaTpUs B Pa3HBIX CPEeNax, YUYUTHIBAsg, YTO B COCAMHEHUS MapraHiia B pa3iIMYHBIX CTENEHAX €ro
OKHUCIIEHUS] UMEIOT XapaKTepHble Okpacku: HoH MnO, - duoneTosslii, non MnO i’ - 3enensIit, Mn?*

- GECIIBETHBIH, a OKCH/ B THAPOoKcHA Mn*" - MaopacTBOpHMEIE BelecTBa KOPUUHEBOTO I[BETA.

8. K kakomMy THIly OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMUHA  OTHOCATCS
NIPOBE/ICHHBIC B OMBITE 3a peaKIiu?

0) Bumsanue pH cpeabl Ha cMelleHHMe PaBHOBeCHSI B  OKHMCJIHTEIbHO-
BOCCTAHOBHUTEJIbHBIX PeaKIMAX

1. [TomecTuTe B mpoOUpPKY HEOOIBIION KPUCTAJUIUK Hoa.



2. Jo6asbTe 8-10 kamenb pacTBOpa IIETOYH.

3. [Tepememaiite coaep)uMoe MPOOUPKH JI0 TIOTHOTO paCTBOPEHUS Hoza.

4, K o06pa3zoBaBmiemycsi O6eciiBeTHOMYy pacTBopy mpubOaBbre 10-14 kamens pactBopa
CEpHOM KUCIIOTHI /10 TMOSBIEHUS Oypol OKpacKu pacTBOpA.

5. [Tonb3ysick pacTBOPOM Kpaxmalia, J0KaXuTe, 4To Oypasi OKpacka BbI3BaHa 0OpaTHBIM
nporeccoM 00pa3oBaHUs CBOOOAHOTO Hoa.

6. Hanummure ypaBHeHUs peakiuii, yUuThIBasi, YTO MPU PaCTBOPEHUU HOAa B pacTBOpE

niesoun o0pa3yrTcs conn omxoBoaopoaHon HJ u fiomqnoBarucroit HJO xucnor.

OnpIT 4. OKHCIUTENHLHO-BOCCTAHOBUTEIbHAS ABOHCTBEHHOCTDH 3JIEMEHTOB, BXOASIIINX
B CO€/IMHEHUS B IPOMEKYTOYHOM CTeNeHH OKUCIEHUSA

a) BzanmoaeiicTBre MepoKCUIAa BOAOPOIA ¢ IEPMAHTAHATOM KaJIUs

1. K 1-2 kamisim pacTBOpa mepMaHraHara Kajius 100aBbre 2-3 Kaluld pacTBOpa CepHOM
KHCJIOTBI.

2. JloGaBbTe K NOIYy4EHHOMY pacTBopy 2-3 Kamim 3%-HOro pacTtBopa IHNEpOKCHIA
BOJIOPOJIA.

3. Kaxk n3menumiace okpacka pactsopa? Kakoii ra3 Beiaensiercs?

4. Hanummre ypaBHeHue peakuuu. Kakue cBoiicTBa NposiBIsseT B HEW IMEPOKCUA
BOjIOpOa?

0) BzanmoneiicTBre mepoKCcUIa BOAOPOAA ¢ MOAUAOM KAJIMS

1. K 3-4 kamisim pactBOpa HWoauaa Kaiusl Tpuiedte 3-4 Karuim pacTBopa CEpHOM
KHCJIOTHI.

2. [TpubaBbTe K mMmosiyueHHOMY pacTtBOpy 1-2 kammm 3%-HOro pacrtBopa IEpoKcHia
BOJIOPOJIA.

3. Jlns kakoro BellecTBa XapaKTepHa IOSBUBIIAsCS OKpacka pactBopa? Ilonb3ysch
pacTBOPOM Kpaxmaia, I0KaXXHuTe, 4To Oypasi OKpacKka BbI3BaHa 00pa3oBaHHEM CBOOOJHOIO Hoja.

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

OnbIT S. Oprannyeckue BelecTBa B KauecTBe BOCCTAHOBUTeJIeH
a) BoccranoBJieHne OMXxpomMaTa Kajaus

1. B npobupky nomecture 5-6 kamnenb pacTBopa OUxpomara HaTpus.

2. Bhecure B Hee 2-3 Kaniu KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI.

3. Ho6asbTe 4-5 xamnens sTunoBoro cnupra CoHsOH.

4. OTMeThTe M3MEHEHHE 1[BETa PACTBOpA U MOSBICHHE CHEUU(UIECKOTO «SIOJI0YHOI0»
3amaxa, npucymero ykcycuomy anpaeruny CH3CHO.

S. Hanummre ypaBHeHHe peakiiuy, yuuTbIBasi, oopa3syercs cosb xpoma (I1I).

0) BoccraHoB/1eHHe IepPMAHTaHATA KaJIUs

1. Bhecure B mpoOupky no 5-6 kamenb pacTBOPOB ILI[aBEJIEBOM KUCIOTHI U 2 H. pacTBOpa
CEpHOM KUCJIOTBHI.

2. Jlo6aBbTe 2-3 Kaniu nepMaHraHara Kanus U HaOJroaiTe yepes3 HEeKOTOpoe BpeMs 3a
o0eclBeYMBaHUEM TIEpMaHTaHaTa KaJHs.

3. CocraBpTe  ypaBHEHME  peakIUHM,  YYWUThIBasg,  4YTO  [E€PMaHTraHaT-MOH

BOoccTaHaBluBaeTcs 10 nona maprania (II). B peakiuu Takke Beiaensercs okcua yraeposaa (IV), no
KOTOPOTO OKUCTISIETCS IaBeIeBasi KUCIOTA.

JlabopaTopnasi pabora Ne7 «Koppo3us meTanios»

Heab: o3HaKoMIIEHHE C DJIEKTPOXUMHUYECKONW KOppo3ueil; (akTopaMi, BIUSAIONIMMHU Ha
KOPPO3HI0; METOIaMU 3alIUTHI OT KOPPO3UH.

OnpIT 1. BiusiHMe aKTUBHOCTH KOHTAKTHPYIOLIEr0 METAJ/LJIa HA KOPPO3UI0

1. Bo3bmuTte Tpu ckpenku g Oymar. B ogHy BCTaBbTE€ TOHEHBKHMH KYyCOYEK
METAJUINYECKOT0 0JI0BA, BO BTOPYIO — ME/IH, TPEThIO OCTABTE B KAUECTBE KOHTPOJIS.
2. Jlo6aBbTe B TpU MPOOUPKHU C BOJON MO OJHOM Karlje pacTBOpa COJSTHON KUCIIOTHI, 110

2-3 xaruti pacTBopa KpacHou kpossiHoi conu K3[Fe(CN)g] n onycTuTe B HUX CKpPEIKH.



3. OTMeThTe UHTEHCUBHOCTh OKPAcKU BO BCEX TPEX MPOOUpPKaX.

4. Crenaiite BBIBOJIbI O CKOPOCTH KOPPO3HUHU B KaXKIOM ClIydae U HAIIUIINTE KaTOAHbIE U
AQHO/IHBIC PEAKLIUH.

OnbIT 2. Bansinue cpeabl Ha CKOPOCTh KOPPO3HH

1. Bosemute Tpu npobupku. B nepByro HanelTe pacTBOp XJIOPHJIa MarHus, BO BTOPYIO —
pacTBOpP COJISIHON KUCJIOTHI, B TPEThIO — AUCTUIUIMPOBAHHYIO BOAY.

2. OHOBPEMEHHO OITyCTUTE BO BCE IPOOUPKU 110 OJJHOM CKpEIKe.

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

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

MPOTEKAIOIINX PEAKIINH, CIIeNIATe BBIBO/IL.
OnbIT 3. DJ1eKTPOKOPPO3US MeTAJLIA

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJI0OpHIa HATPHS.

2. Jo06aBbTe B Ka)KJ0€ KOJEHO MO 2 KaIlld pacTBOpa KPacHOM KPOBSHOW COIMM U
dbenondranenna.

3. [Torpy3ure B pacTBOP >KEJIE3HBIC ANEKTPOJIbI (CKPENKH) U MOAKIIOUUTE K JIEKTPOIaM
MOCTOSTHHBIN TOK.

4, OO0bsicHuTe HAOIIOJEHUS U 3aMUIINTE aHOAHBIA U KaTOIHBIN MPOIECCHI.

OnbIT 4. AHOHBIE U KATOJAHbIE OKPBLITHS

1. Haneiite B aBe nmpobupku no 15-20 xaresns pacTBopa CEpHON KUCIOTHI U JOOABBTE 110
2 Karid pacTBOpa KpacHOM KPOBSHOM COJH.

2. Omnycrtute B 0JIHY IPOOUPKY MOJIOCKY OLIMHKOBAHHOT'O JKeJe3a, B IPYTYIO — JIy>)KEHOTO,
MpeBApUTENLHO CIIEIaB Ha UX MOBEPXHOCTH IIyOOKHE [apaUHbI HOXKOM.

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

4, OO0bsicHuTe HAOIIOCHUS U 3aIUIITUTE aHOAHBIM M KaTOIHBIN MPOIECCHI I KaXKI0M
raJibBaHOMaphI.

Omnpit S. IIporexkTopHas 3amuTa

1. JloGaBbTe B JBE MPOOHPKH C JUCTUIUTMPOBAHHON BOJOW MO OAHOW Karie COJITHON
KHUCJIOTBI U MO JBE KaIlJIM PaCTBOPA KPACHOW KPOBSHOM COJIH.

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

3. OTMeThTe MOSIBIICHUE NHTEHCUBHOM CUHEH OKpacKH (B Kakou mpoOupke?).

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

BbIBOJI. Kakylo posib BBINOJIHSAET QIFOMUHUNA?
OnbIT 6. IIppMeHeHe HHTUOMTOPOB

1. Haneiire 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. Onyctute B 006e nmpobupku no oHo ckpenke. Kakoit Habmogaercs adpdext? Kakyro

POJIb BBIMOJHAET YPOTPOIUH?

Kpurepuu onenkmn:

MakcumanbHOe KOJIMYECTBO Oa/uloB 3a JIaOOpaTOpPHBIA TMPaKTHKYM, BKIIIOYAIOIIUH
naboparopabie padoTel NeNe 1-7, — 30.

- 30 OanIoB BHICTABISETCS CTYACHTY, €CIIH OTYETHI BBIMOJIHEHBI 0€3 3aMEeYaHui;

- 20-29 OamoB BBHICTABISIETCS CTYACHTY, €CIM B OTYETaX COAEPIKATCS HEOOJbIINe
HEJI0YETHI;

- 3-19 GamioB BBICTABISETCS CTYIEHTY, €CITM B OTYETaX COJAEPKATCS CYIICCTBEHHBIC
OIINOKH;

- 1-2 Gannma BBICTABISAETCS CTYIEHTY, €CIH OTYETHI HE OQOPMIIEHBI, HO pPabOTHI
BBITTOJIHEHBI.



7.1.3. HocenaeMocTh

Kpurepun oneHku:
MakcuMaJIbHOE KOJMYECTBO 0aLIOB 3a mocerjeHue 3ausatuii — 10. 3a mocemenue 8 4yacos

ayIUTOPHBIA 3aHATHH — 1 Oayt. 3a mpoImmyck 8 4acoB MO HEYBAXUTEIHHOW MPUYMHE — «MUHYC |

Oam.
7.2.  OueHoYHbIEe CPeACTBA [JIsl MPOMEKYTOYHON aTTeCTALMU 1O MTOraM OCBOEHMA
AUCHHUILIHHBI
7.2.1. Bompochl K NPOMEKYTOYHOM aTTEeCTAIIUN
Cemectp 1
Ne Bomnpocsl k 3a4ety
n/n

1 | OcHOBHBIE NMOHATUS XMMHHU: MOJIEKYJa, aTOM, 3JEMEHT, BEIECTBO (IPOCTOE, CIOXKHOE),
SMIHpHUYECKasi, TpadudecKas, MOJCKysipHas (OPMYIIbl BEIIECTBA, XUMUYECKAsl pEaKIus,
CTEXMOMETPUYECKUI KOdppuImeHT

2 | Knaccudukanuss ¥ HOMEHKJIATypa HEOPTaHWYECKHX COCAMHEHHWI: OKCHIBI, KHCIOTHI,
OCHOBAHUS, COJH

3 | CrexuomeTpusi. 3aKOHOMEPHOCTH W3MEHEHHSI M CIOCOOBI OINpEACIICHUS KOJIMYECTBA
BemiecTBa. OCHOBHBIE ompeneneHus: GopMyabHash eIMHHUIA BELIECTBA, MOJIb, IIOCTOSHHAS
ABoraapo, MoJsipHas Macca, MOJSIpHBIE 00beM, MoJisipHass Macca XHMHUYECKOIO
HKBHBAJIEHTA, MOJIIPHBII 00bEM XMMHUYECKOI0 SKBUBAJICHTA.

4 | KosnnuecTBEeHHbIE 3aKOHBI TPOTEKAHNS XMMUUECKUX PEAKLIUNA: COXPaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOLIEHWH, OOBEMHBIX OTHOLIEHHWH, ABOrajgpo u
cinenctBusi U3 Hero, MenneneeBa-Knaneiipona, oO0beIMHEHMI Ta30BbIM, MaplIHAIbHBIX
JasieHui JlabTOHA, 3aKOH HKBHBAJICHTOB

5 | Teopun ctpoenus aroma. CoBpeMeHHasi TEOPHUsSI CTPOCHUS aTOMOB. ATOMHBIE OpPOWTANH.
KBanToBble yncna. [IpyHIMIBI ¥ TpaBuJIa 3aM0JIHEHHUs] ATOMHBIX opOuTanei

6 | lepuonuueckuit 3akoH. CtpykTypa [lepuoanyeckoit TaOnuIIbl

7 | lleppoiiyHOCT, W3MEHEHHUS CBOMCTB 53JeMEHTOB. PacrnpocTpaHEHHOCTh XHMHUYECKUX
JJIEMEHTOB

8 | Xumuueckasi CBSI3M: SHEpPTHs, JJIMHA, yroj CBsA3W. Buasl xummyeckod cBs3u. CBOHCTBa
KOBAJICHTHOM CBSI3U: HAINPABICHHOCTb, HACBHIIAEMOCTb, MOJSAPHOCTb. VOHHas CBsA3b:
MOJISIPU3YEMOCTh M MOJISIpU3YIOLIee NeHCTBHE. Merammdeckass CBs3b: 30HHAs TEOPHs
KpucTtayos. BogoponHas cBsi3b

9 | Metox BaNeHTHBIX CBsi3ed, THOpuaM3anus. MeToa MOJIEKYISPHBIX OpOHTajel: MOpsSIoK
CB$sI3M, MAarHUTHBIE CBOKCTBA MOJIEKYJI U HOHOB

10 | Meron I'miecnii: IpOCTPaHCTBEHHOE CTPOSHHUE MOJIEKYJ M HOHOB

11 | MexMoeKyysipHble B3aUMOJCHCTBUS

12 | OcHOBHBIC TIOHATHS W ONPEICICHHUS] XUMHUYECKOW TEPMOIMHAMUKHU: TEPMOIHMHAMUYECKAs
cucreMa (M30JIMPOBaHHAs, OTKPHITas, 3aKpbITas), (a3a, FOMOTEHHbIE M T'eTepPOreHHBIE
CUCTEMBI, MapaMeTpPbl COCTOSHUS (PKCTEHCHUBHBIC, MHTEHCHUBHbIE), (DYHKLIHUU COCTOSHUS,
XUMAYECKHH  TEepPMOJAMHAMHUYECKHIl  mporuecc  (caMONpOU3BOJIbHBIM, pPaBHOBECHBIH,
HEpaBHOBECHBIH), (ha30BbIi epexo, BHYTPEHHss SHEPrusl, TeIIoTa, paboTa

13 | IlepBeIii 3aKOH TEPMOJMHAMUKHA W €r0 TPHJIOXKEHHE K IpoleccaM B HWACaTbHOM Trase:
M30XOPHOMY, H30TEPMHUECKOMY, H300apHOMY

14 | [lonste TemioBoro »Qgexra XUMUYECKONW peakuuu: TeIoBoil 3¢pGdeKkT peakuuu,
TEPMOXMMHUYECKOE U TEPMOJUHAMUYECKOE YpaBHEHUS, CTaHAAPTHBIE TEPMOANHAMUUYECKNE
YCIJIOBUSI, CTAHJIAPTHASI SHTAJIBIINS PEaKIIuU




15 | CrannapTHble SHTAIBINU 00pa30BaHMs U CTOPAHMS BEIIECTB

16 | 3axoH ['ecca u cinencTBUA U3 HETO

17 | Bropoii 3aK0H TepMOAMHAMHUKHN. DHTPONHS KaK (PYHKIHSI COCTOSIHHSI CUCTEMBI

18 | Tperuii 3aKOH TepMOAUHAMUKHU. AOCOIIOTHBIE 3HAYEHUs CTAaHAAPTHBIX SHTPOIIUI BELIECTB

19 | Kpurepuu HanpaBIeHHOCTH CaMOIIPOM3BOJIBHOTO MTPOIecca B 3aKPHITON CHCTEME

20 | KuHeTnka XMMHUYECKHX peakiuil. OCHOBHbIE NOHATHUS U ONPEAEICHUs

21 | OcHOBHOM NOCTYJIAT XUMHYECKOW KHHETUKH

22 | BausiHue TeMIepaTypbl Ha CKOPOCTh XMMHUYECKUX PEeaKLUi

23 | Teoperuueckue NpeACTaBICHUS O CKOPOCTAX IEMEHTAPHBIX Peakiui

24 | OcoOeHHOCTH KMHETUKU TeTepOTeHHBIX peakiuil. Peakiuu Ha rpaHuiie pa3aena TBEpIOE
TEJIO — a3 U TBEPAOE TENO — )KUJIKOCTh

25 | OcHoBbl Karanu3a. OCHOBHBIE TOHSTHS U OIpenaeneHus. MeXaHu3Mbl MPOTEKAHUS
KaTJIUTUYECKUX peaKIui

26 | Xummueckoe paBHoBecue. OOpaTtumble W HEOOpAaTUMbIE XMMHYECKHE peakiuu. Buusl u
0COOEHHOCTH XMMUYECKOro paBHOBecus. KonnuecTBeHHbIE XapaKTEPUCTUKN XUMHUYECKOTO
paBHOBECHSI

27 | BousiHue pa3nuyHbIX (AKTOPOB Ha XUMHYECKOe paBHOBecHe. OCOOEHHOCTH OIMCAHHS
pPaBHOBECHSI B TETEPOT'CHHBIX CHCTEMax

28 | O6mme cBoiicTBa pacTBOpPoB. OCHOBHBIC MIOHSATHS U ONIPEICTICHIS

29 | CriocoObI BRIpaKCHHS KOHIICHTPAIIMH PACTBOPOB

30 | Xumuueckue paBHOBECHS B paCTBOPAX: COJIbBATAIIHSI

31 | TepmoaMHAMUYECKHE XapaKTEPUCTUKU IIpoliecca 00pa3oBaHMsl paCTBOPOB

32 | KoymraTuBHbIE CBOMCTBA PaCTBOPOB

33 | BausiHue pa3nuuHbIX (aKTOPOB HA CBOMCTBA paCTBOPOB AJIEKTPOJIUTOB

34 | Jlucconmanus cirabbIX 3JIEKTPOJIUTOB

35 | PacTBOpPBI CHIIBHBIX AJIEKTPOIUTOB

36 | MoHHBIe paBHOBECHS B BOJIHBIX PACTBOPAX 3JIEKTPOJIUTOB

37 | I'maopomu3 cojieii: 1O KaTHOHY, 10 AaHHUOHY, MOJNHBIA THAponn3. CremeHp
KOHCTaHTaruapoJmn3a

38 | [Ipon3BeneHne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHMsI OCaIKa

39 | HanmpaBneHnue 0OMEHHBIX MPOLIECCOB B PACTBOPAX JIEKTPOJIUTOB

40 | OkucaAuTeNbHO-BOCCTAHOBHUTEbHBIE peakIMU. MeTo 1 3JIeKTPOHHOT 0 OanaHca

41 | DneKTpoaHBIE MPOIECCHI: OCHOBHBIE ONPEICICHHS

42 | 3akonbl Dapanes

43 | TloreHIMAIBI SJIEKTPOXUMHYCCKON CHCTEMBI. JIBOWHON 2JIEKTPUIECKHIA CIIOM.

44 | CranaapTHBIIl BOJIOPOJHBINM AJIEKTPOA. Psii cTaHIAapTHBIX 3JIEKTPOAHBIX IOTEHIIUAIIOB
MeTauioB. YpaBHeHne HepHera

45 | XuMHnueckue U KOHIICHTPALMOHHBIE TaJlbBaHUYECKHE IeMEeHThI. DieMeHT Januaisa-SAkoou

46 | DnexTponus. IloTeHnman pa3ioKeHus, MOCIeI0BaTEIbHOCTh MTPOIIECCOB HA DIIEKTPOAAX

47 | Knaccuduxanusi KOppO3HOHHBIX Cpell, pa3pyllieHuil u nponeccoB. [lokazaTenu ckopoctu
KOPpO3HUH

48 | Xumuueckasi Koppo3usi: BUJIbI U PAa3HOBUIHOCTH

49 | DnexTpoXuMHUUecKas KOpPO3Husi: IPUUMHBI U MEXaHU3M BO3HUKHOBEHHMSI

50 | 3ammTa OT KOPPO3WH: JIETHPOBAHUE METAIUTMYECKUX MaTEepHalioB; M3MEHEHHE COCTaBa W

CBONCTB KOppOBHOHHOﬁ CpCALI; DJICKTPOXUMHUYCCKAA 3alllUuTa: BUAbI U MCXaHU3M ,Z[CI>'ICTBPI$I;
3AIIUTHBIC MIOKPBITUA: BUABI, METOJAbl HAHCCCHUA U obnact IMPUMCHCHU




7.3.2. Kputepuu U HOPMbI OLIEHKH

®opma
Cemectp NPOBEACHH Kpurepun u HOpMBI OLIEHKH
NMPOMEKYTOYHOM
arTecTaumu
1 3auer (1o «3a4TECHO» Tekymnii pEeUTUHT COCTABIIAET
HaKOIUTEIIbHOMY 55-100 6amnoB
PEUTHHTY) «HE 3a4TEHO» Texkywmuii peiiTuHr cocrasiuser 0-
54 6amioB

B ciiydac HCy,I[OBJ'IeTBOpI/ITeJ'IBHOI‘/'I caa4yu 3a4€Ta 110 HaKOIIUTCIbHOMY peflTPIHl"y IIpOBOAUTCA

YCTHad caayda 3a4CTa nperiogaBaTeiito.

Kpurepun onenkmu:

dopma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLEHKH
NMPOMEKYTOYHOM
arTecTaumu
1 3a4€T «3avyTCHO» HOJIHI)IG, JOCTAaTOYHO ITOJIHBIC WUJIN
(ycTHO) MIOBEPXHOCTHBIE OTBETHl Ha JBa

TEOPETUYECKUX  BONpoca U3
CIIUCKa BOMPOCOB K 3a4ETy;
[IpaBunbHBIE, HEUETKHE OTBETHI HA
JOTIOJTHUTENIbHBIE  BOMPOCHl IO
JEKIIHOHHOMY KYpCY.

«HE€ 3a4TCHO»

He orBewaer Ha  BOIPOCHI
TEOPETUYECKOIO XapakTepa MWIH
OTBEYAET HENPABUIBHO, HETIOJIHO;
He otBewaer win HenpaBUIbHO
OTBEYAaET Ha JOINOJIHUTEIbHBIC
BOIPOCHI.




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

8.1. Oosa3arenbHas JUTepaTypa

KouunyecTBOo B
Tun (y4yeOHHK, yueOHOe .
Ne nocooue, yueoHo- Hay-nou
w/ ABTOPBI, COCTABUTEJH 3aryiaBue (3aroJioBOK) MeTommaeckoe mocodHe, Toa n3nanus ouoduoTexe /
IpaKTHKYM, Ap.) 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 : Jlanb, 2023. - 744 c. -
ISBN 978-5-507-45394-8.
2 | H.B. KopoBuH [u ap.]; mog | Ob6mas xumus. Teopust u 3aaauu : 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. Yepuukosa, B.B. UYepnukosa, H. 1O. Hauana oOmielt xumun : Y4eOHuK 2023 3BC «Jlaub»
CamommH yuebHuk g By3os / H. }O. Uepnuxosa, B.
B. Camomun. - Canxt-IlerepOypr : Jlaus,
2024. - 488 c. - ISBN 978-5-507-48676-2.




8.2.  omoJiHUTeJIbLHAs JIUTEpPaTypa

KouunyecTBO B
Tun (yueOHuk, yueoHoe

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamnoTeke /
n/n MeToIn4ecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
P > AP- 3BC
1 | JI.A. bop3oBa OcHOBBI 00mIEH XUMHH [DICKTPOHHBIN YuebHoe nocodue 2014 OBbC «Jlanb»

pecypc]: yue6. mocobue / JI.JI. bopsosa,
H.IO. Yepuuxona, B.B. fxymeB. — CaHKT-
[TetepOypr: Jlanp, 2014. — 469 c.: un. —
(Yuebnuku ansa  By3oB. CneuuanbHas
autepatypa). — ISBN 978-5-8114-1608-0.

2 | H.®. Crace Pemenne 3agau  no  oOmedl  xumuu VY4eOHoe nocobue 2016 OBC «Jlanb»
[DnexTpoHHBIH pecypce]: yued. mocobue / H.
®. Cracs, A. B. Kopmrynos. — U3n. 3-¢, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (Yuebnuku st By3oB. CrnennanabHas
auteparypa). — ISBN 978-5-8114-2274-6.

3 | K.IO. Tapxos O0mass ®w  HEOpraHWYecKas  XUMHUS. Y4ebHoe mocobue 2019 3BC «Jlanb»
OKHUCIUTENbHO-BOCCTAHOBUTEILHBIC
peakuMu ¥  XHUMHYECKOE pPaBHOBECHE.
COOpHUK 3aJaHWil W BapHaHTOB: ydeOHOE
nocoobue / K.JIO. TapxoB. — CaHkr-
[TerepOypr: Jlanp, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. ITaBnoB OO01w1ast 1 HeopraHuyecKast XUMUsl: Y4eOHUK / YueOHUK 2011 9BC «Jlanb»
H.H. IlaBnoB. — 3-¢ wu3m., wWcmp., AOM. —
Cankr-IlerepOypr : Jlanb, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3.

CUCTEM

Kazans :

Ilepeyenb npodeccuoHaNIbHBIX 023 JAHHBIX ¥ HH(POPMANUOHHBIX CIIPABOYHBIX

- BytnepoBckue coobmieHus [DIEKTPOHHBINA pecypc]| : MHOTONpPEIMET. HAay4. KypH. /
000 «MHHOBaIMOHHO-U3/IATENIbCKU JOM «byTiiepoBckoe Hacieaue». — DJIEKTPOH. KypHAIL. —

OO0 «/MHHOBalMOHHO-U3AaTeNbCKUl 10M «byTiepoBckoe Hacinenue», 1999- . Pexum

JocTyma K kypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsi B UHTEpecax YCTOMYMBOTO pa3BUTHUS [DJIEKTPOHHBIA pecypc]|

: MEOXKAYHAp.

Hayd. )xypH. / Cubupckoe ornenenue PAH. — Dnektpon. xxypHair. — HoBocubupck : M3gaTenbcTBO
CO PAH, 1999- . Pexxum nocryna k xypH. http://wwwe.sibran.ru/journals/Hviur/

Office Stdandard 2013 Russian OLP NL
AcademicEdition

8.4. IlepedyeHb MPOrpaMMHOI0 00ecTieYeHUs!
Ne Hanmenopanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK JielicTBHUS)
1 | Windows: norosop Ne 757 or 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JeCcTBUS — OECCPOUHO
2 | Office Standard: noroeop Ne 690 ot 19.05.2015, cpoxk

JeicTBUS — OECCPOUHO

8.5.

06pa3OBaTean0r0 nmpouecca mo TMCuUIlJINHE

Onucanue MaTepHAJIbHO-TEXHUYECKOH 0a3bl, HO0OXOAUMO /11l OCYIIeCTBJICHUSA

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U

0o0yyJaronmxcs
I-401

Ne Ap. 00bEKTOB /1J1s1 IPOBe/IeHus!
N Ilepeyenb 0CHOBHOTO 000pPYAOBAHMA

/I | NPaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,

NMOMELIECHHU VISl CAMOCTOATEILHOMN
padoThI 0fyuaroumxcsi (HoMep ayIuTOPHH)

1 VYyeOHas ayautopust A npoBeaeHud 3aHaTuil | CToNbl  yYeHMYECKHe TPEXMECTHblE U
JEKIIMOHHOTO THMa. YueOHas ayJuTopus Ui | ABYXMECTHbIE MOHOOJIOKH, CTOJ
MPOBEJCHUS TPYNIOBBIX U WHIAUBUAYAIBHBIX | MPENOJIaBaTEIbCKUH, CTYJ
KOHCYJIbTAIHH. npenojaBaTeNabCckuil, Kadeapa, Jocka
A-125 MeJIOBasi. OKpaH HaBECHOH, MPOEKTOP,

IIPOLIECCOP. MBIIIb KOMIIL., ITYJIBT.

2 Jlaboparopus «OO6melr u Heopranuuyeckoil | Cton sabopaTOpHBINA, CTOJ TPUOOPHBIMH,
XUMHNY» YueOHas ayJUuTOpus IS IPOBEACHNUS | BBITSOKHOM Inkad, mkad s peakTHBOB,
nabopaTopHbIX paboT. YueOHas aynuropus | mKad Uisi MOCYIbl, mapTa YYeHUYECKas,
JUIS IPOBE/ICHUS 3aHATUI TEKYILIEro KOHTPOJIS | CTOJ  NMUCbMEHHBIM, TyMmOBbl,  MOMKH,
U TIPOMEXKYTOYHOM aTTECTALUH. TaOypeThl, TOCKa MEJIOBasl.

A-310
3 KoMnbrorepHslii kinacc Cronsl YYEHUYECKUE, CTON
VJIK-812 MIPENOaBaTeIbCKUM, CTYJIbsl yUEHUYECKHE,
nocka aymutopHas (mapkephas), IIK ¢
BBIXOJIOM B C€Th VMIHTEpHET.
4 [Tomemenue s camocTosTeNbHONH padoThl | CTOMBI, CTYIIbS, KOMIBIOTEPHI.



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