MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B.11

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Xumus

(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOIOTUYECKOE 00eCIIeueHne MAlTHHOCTPOUTEIBHBIX TPOU3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexXHOIOT s MAIIIMHOCTPOCHHMSI

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mas Tpynoemkocts: 4 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 1

dopmMa KOHTPOJIA 3a4eT Hroro
Buj 3ansiTuit
Jlexum 30 30
JlaGopartopHbie 12 12
[IpakTnueckue 18 18
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonraktHas pabora 60,25 60,25
CamocTosiTenbHas paboTa 83,75 83,75
KonTtpouns
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.T.H. Tpommua M.A.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HAaIpaBJICHUS TOATOTOBKU
15.03.05 KOoHCTPYKTOPCKO-TEXHOJIOTHUECKOE 00ECTIeYeHnEe MAIIMHOCTPOUTEIBHBIX TPOU3BO/ICTB

Cpoxk aeiicTBusi padoyeii mporpaMmMspl JMcHUIUIMHBI 10 «_31 » aBrycra 2024 r.

COI'NTACOBAHO

3apenyrommii  kadenpoit  «OOopygoBaHME M TEXHOJOTMH  MAIIMHOCTPOUTEIHHOTO
MIPOU3BOJICTBAY»

« _» 20 T H.I1O. Jlorunos
(noonucy) (H.0. Damunus)

YTBEPXIEHO
Ha 3acenannu neHTpa MEIMIIMHCKON XUMUN

(mpotokon 3acemxanusi Ne 3 ot «19» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHHS IUCHHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DAaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAaHUU 00
OKpY)KalOIleM MHpE M ero 3aKOHax, a Takke C(HOPMHUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEIIECTBAX, X CTPYKTYpe, CBOMCTBAX U B3aUMHBIX MPEBPAIICHUSIX.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTIIMHB W TIPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oaszupyercs JaHHas JUCIUILIMHA!
«BprIcIasg MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITINHBI HGOGXOI[I/IMO KakK

npeamectpyroniee: «Marepuanosenenne 1 TKM», «9komorus», «TeXHOIOTUS KOHCTPYKIIMOHHBIX
MaTepHUaIOB.

3. Iliianupyembie pe3yJibTAThl 00y4eHUs

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble JOCTHKEHHUA IlnannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIIU I o0yueHust

(Koa 1 HAMMEHOBaHUE)

(K01 1 HAMMEHOBAHUE)

CIIOCOOHOCTH Y4aCTBOBATh
B pa3paboTke
0000IIICHHBIX BAPHAHTOB
pereHust mpooiem,
CBSI3aHHBIX C
MAaIIHHOCTPOUTEILHBIMHU
MIPOU3BOJICTBAMH, BEIOOpE
ONTUMAJILHBIX BAPHAHTOB
MPOTHO3UPYEMBIX
ITOCJIEICTBUM peIIEHUs Ha
ocHoBe ux ananmmza (OIK-
4)

3HaTh: OCHOBHBIE MTOHATHUS U 3aKOHbI
XUMHH, OCHOBHBIC 3aKOHBbI
B3aMMOCBSI3H MEX]1y CTPOEHUEM U
XUMHYECKHUMH CBOMCTBAMH BCIIICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKAAIOIINE B3AUMOACHCTBUS
BEIIECTB

YMeTh: aHAIU3UPOBATH MOTYyYEHHBIE
pe3yJIbTaThl; OCBaUBaTh HOBbIE
TE€XHOJIOTMYECKHE MTPOLIECCH] U HOBBIE
BHUABI TEXHOJIOTHYECKOT'O
000pyI0BaHUs, TPUMEHSATD
TEOPETUUECKHUE ACTIEKThl XUMHH IS
aHaJIN3a CBOMCTB BEIIECTB U
MEXaHU3MOB XUMHUUYECKHUX
MIPOLIECCOB, MPOTEKAIOIINX B
OKpPY’KaIoILEeH IpupoJie

Bnaners: crienmnanbHONM XUMHYECKOH
TEPMHUHOJIOTUEN, METO/IAMH aHaIn3a
paboThl 00BEKTOB
npo¢eCCHOHATBHON IEATETLHOCTH 1
ONpeJIeJICHUsI CBOMCTB BEILIECTB U
MEXaHH3Ma X Yy9acTHsl B TIpoIieccax
XUMHUYECKOT0 XapaKTepa
OKPY>KaroIlero Mupa

CIIOCOOHOCTH Yy4aCTBOBATh
B IIPOBCJCHUU
NpeABAPUTCIIBHOT'O

3HaTh: IpaBuia MOBEICHUS U
TEXHUKY 0€301aCHOCTH B
XUMHYECKOH JTabOpaTOPUU; METOJIBI




®opmMupyembie U
KOHTPOJINpYeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTHKEHU S
KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE)

I[InannpyemMble pe3y/ibTaThl
o0yueHust

TEXHUKO-3KOHOMHYECKOTO
aHaJIn3a MPOEKTHBIX
pacdeToB, pa3paboTke (Ha
OCHOBE JCHCTBYIOLIUX
HOPMAaTUBHBIX
JIOKYMEHTOB) MMPOEKTHOMN
u paboueit u
3KCIUTyaTallMOHHOM
TEXHUYECKOU
JOKYMEHTaluu (B TOM
YHClie B JIEKTPOHOB BUJIE)
MaIIMHOCTPOUTETBHBIX
MIPOU3BOJICTB, UX CUCTEM U
CPEIICTB, B MEPOIPUSATHUAX
10 KOHTPOITIO
COOTBETCTBUS
paspabaTbIiBaeMBbIX
IIPOEKTOB ¥ TEXHUYECKOU
JOKYMEHTAaIuu
JIEACTBYIOILIUM
HOPMAaTUBHBIM
JIOKYMEHTAaM,
odopMIIeHUH
3aKOHYEHHBIX TTPOEKTHO-
KOHCTPYKTOPCKHUX paboT
(TIK-5)

IPOBEICHUS IKCIIEPUMEHTAIBHBIX
HCCIIEAOBAHUM, IIOATOTOBKHU
pabouero mMecra; mpaBuia
0oOpMIICHHUS OTUETOB K
1abopaTOpHBIM paboTaM MO0 XUMHUH,
MOCTPOCHHUSI TPAPHUKOB, COCTABIICHUS
BBIBOJIOB; COBPEMEHHBIC METOJIbI
WCCIICIOBAHMSI TEXHOJIOTUIECKUX
IPOIIECCOB U IPUPOIHBIX CPEJICTB,
CIOCOOBI IPUMEHEHUS
KOMITBFOTEPHBIX CPEJICTB B HAYYHBIX
UCCIIEIOBAaHMAX; (POPMBI
CHCTEMAaTH3aIMU JAHHBIX IS
COCTaBJIEHUS 0030pOB, OTYETOB U
Mpe3eHTalN

YMeTh: caMOCTOSITENIEHO paboTaTh C
METOANYECKUMHU PEKOMEHIALUSAMH,
CIPaBOYHBIMHU MaTEpUATaMHU,
IPUMEHSATh TEOPETUYECKHE 3HAHUS
JUISL IPOBEICHUS SKCIIEPUMEHTA U
00paboTKH €ro pe3ynbTaToB
0(opMIIATE OTUYETHI K JTAOOPATOPHBIM
paboTaMm 1O XUMUH, CTPOUTH
rpaduku, GopMyIHpoBaTh BHIBObI;
CHCTEMaTU3UPOBATh JAHHBIE /IS
cocCTaBJIEHUS 0030pOB, OTYETOB U
IIPE3CHTALUN

Bnagers: MeToaMu opraHu3anun
CaMOCTOSITENIbHON paboThI, aHATIN3a
M0JIy4€HHOU HH(OpManuu,
oopMIIeHHsT OTYETOB K
1abopaTOpHBIM paboTaM MO XUMHUH,
HOCTPOEHUS IpaMKOB, COCTABICHUS
BEIBOJIOB, METOJTMKOM
cUCTeMaTU3alluy JAHHBIX JUIS
cocTaBJIeHUs! 0030pOB, OTYETOB U
IIPE3CHTALAN




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

. KOHTPOJIA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TeM 3ansThH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
Monyib 1. Jlexrust (JIek1)  |OcCHOBHBIC MOHATHS U 3aKOHBI XUMHHU 1 2 - -
CtpoeHue u [Ipaktuyeckoe  |Pacyers mo GpopmMynam u ypaBHEHHSIM 1 2 ) - KoHnTposabHas padboTa)
cBoiicTBa BeuiecTBa |3anstue (I1pl) Nel
Jlexuus (JIek2)  |OcHOBHBIE KJIACChl HEOPTAHUUECKUX 1 2 - -
BEIICCTB
Camocrositenshas | /(31 1 4 - -
pabota (Cpl)
JlabopaTtoproe  |OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 2 10 - OTtyeT mo
3austue (JIabl)  |BemiecTs lmabopaTopHOU
pabote Nel
Jlexuus (JIek3) |Crpoenue atomoB. [lepuoanueckas 1 2 - -
cucrema 3nmeMeHToB .M. MeHaeneeBa
[TpakTueckoe  |CTpoeHne aTOMOB 1 2 5 - KonTposabHas padbota)
3ansrue (I[1p2) No2
Jlexuus (Jlek4) | Xumuyeckas CBSI3b. 1 2 - -
[TpocTpaHCTBEHHOE CTPOSHUE MOJIEKYIT
[IpakTtuueckoe | XuUMHUYECKas CBS3b. 1 2 5 - KontposnbHas padoTa)
sanstue (IIp3) IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT Ne3
Monyisb 2. Jlexuus (JIekS) |TepmoanHamMuKa XUMHUYECKUX 1 2 - -
TepmonHaMuKa u nporeccoB. DyHKIIMYM COCTOSTHUSA:
KIHETHKA BHYTPEHHSS SHEPIUsl, SHTAIbIINS
XUMHUYECKHUX Jlexuus (JIek6) |DyHKIMM COCTOSIHUSA: SHTPOIUS, 1 2 - -
[IPOLIECCOB sueprus [ m66ca. HampaBnenue
IPOTEKaHMsI XMMUYECKHUX PeaKIii
CamocrositensHas | 1]132 1 4 - -

pabota (Cp2)




DopMBbI TEKYLLET0

. KOHTPOJIA
Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
JlabopaTopHoe OmnpeeneHne SHTAIbIUN PEAKITUN 1 2 10 - OTyeT mo
3anstue (J1a62) lmabopaTopHOi
padote No2
[Ipaktnueckoe  |TepMogmHAMUKA XUMHUYECKHX 1 2 5 - KonTtponpHas paboTtal
sanstue (I1p4) peaKIui No4
Jlexumsa (JIek7) |Xumuueckas KnHeTHKa. BnusiHue Ha 1 2 - -
CKOpPOCTh XUMUYECKUX PEAKIIUN
KOHIIEHTPAIIUH, 1aBICHU
Jlexuus (JIek8)  |BnusiHMe Ha CKOPOCTH XUMHUECKHUX 1 2 - -
peakuuii TeMrnepaTypsl,
KaTaJIN3aTOPOB. XUMUYECKOE
Camocrositenbhas | /33 1 4 - -
pabora (Cp3)
JlabopaTtopHoe  |CKOpPOCTh XMMHYECKUX PEAKITHH. 1 2 10 - OTtyeT o
3anstue (JIab3) |Xumuueckoe paBHOBECHE mabopaTtopHoi
pabote No3
[TpakTueckoe  |KHHeTHMKAa XMMHUYECKHUX peaKkLUn 1 2 5 - KonTponbHas pabota
sansitue (I1p5) Ne5
Mogyns 3. Jlexuus (JIek9)  |PactBopbl. CriocoObI BhIpaxeHHs 1 2 - -
PactBops! 1 KOHIICHTPAILlM! PaCTBOPOB.
PIIEKTPOXHUMHUYECKHE KonnuratuBHble CBOMCTBAa PaCTBOPOB
[MTPOLECCHI [IpakTueckoe CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH 1 2 5 - KonTtponpHas padoTta)
zanstue (I1p6) pacTBOpOB INe6
Jlexuus (JIek10) |CBoiicTBa pacTBOPOB AJIEKTPOIHUTOB: 1 2 - -

JTUCCOTTHAITMS. MOHHOE TTPOU3BEICHNE
BOJIbI, MPOU3BEJICHNE PACTBOPUMOCTH,
TUIPOJIU3 COJICH, HAITPABJICHUE
OOMEHHBIX PEaKIIHii




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aen) . . CemecTtp banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
CamocrostenbHas | 134 1 4 - -
pabota (Cp4)
JlaGopaTopHoe PacTBOpBI 351€KTPOTHTOB 1 2 10 - OTyeT mo
3anstue (J1a64) lmabopaTopHOi
abote N4
[IpakTnueckoe  |CBolicTBa pacTBOPOB 1 2 ) - Kontponbnas
3ausrtue (I1p7) pabota No7
Jlexrmst (JIek11) |OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIC 1 2 - -
peakuuu
CamocTosTenbHas 1 4 - -
pabota (Cp5) U35
JlaGopaTopHoe o 1 2 10 - OTtyeT mo
KHCJIUTEITbHO-BOCCTAHOBHUTEIHHEIC .
3ansTHe (J1ab5) A — imabopaTopHOi
pabdote Ne5
Jlexuus (JIek12) |DAEKTPOXUMHUUECKHE CHCTEMBI. 1 2 - -
["anpBaHMYECKHE HIIEMEHTHI
Jlexrust (JIek13) |DiekTposu3 paciyiaBoB U BOHBIX 1 2 - -
pactBopoB. 3akonsl Papajes
Jlexuus (JIek14) |Koppo3usi MeTamioB. XuMuueckas u 1 2 - -
ANEKTPOXUMUYECKAS KOPPO3USL.
Crioco0bl 3a1IMThl METAJJIOB OT
CamocrositenbHas | /136 1 4 - -
pabora (Cpb6)
JlaboparopHoe Koppo3sus metannos 1 2 10 - OTtyeT no
3anstue (J1ab6) lmabopaTtopHoit
padote Neb
IIpakTrueckoe DIIEKTPOXUMUS 1 2 5 - KoHntponbHas
3austue (I[1p8) padota Ne§




DopMBbI TEKYLLET0
. KOHTPOJIA
Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
[TpakTHueckoe HroroBoe 3ansTHE 1 2 - -
zansitue (I[1p9)
CamocrosrenbHasi | I3ydeHne TeopeTuueckoro Marepuaina 1 59,75 - -
pabota (Cp7) 10 KypCy JIEKUUH, TOATOTOBKA K
UTOTOBOMY TECTHPOBAHUIO (3aUETy)
[Tpomexyrounas |[Ipomexyrounas aTrectanus (3a4eT) 1 0,25 - - Bormpocsl k 3a4eTy
arrectanus (ITA) Ne 1-50
Tect utoroBeiii | ITOroBoe TeCTUpOBAaHKE 1 2 100 - TecTtoBbIe 3a1aHUS
(TH) Ne 1-2092
Hroro:] 144 200

Cxema pacuera utorosoro 6asia «(Cymma + Tep)/2» - cyMMa 0asioB 1o BceM yueOHBIM MEPONPUATUSAM, PEAYCMOTPEHHBIM B Kypce + cpeliHee
apudmeTryecKoe 1o BCeM MPOMEKYTOUHBIM TeCTaM, MpoBOAUMBIM uepe3 OT.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Mpu peanu3anyuu JUCHUTUTMHBI HCIOJB3YETCS TEXHOJOTHS TPAJAWIHUOHHOTO OOyUeHHS —
opranu3zaiys y4eOHOro rmporecca B By3e, OCHOBaHHas Ha JICKIIMOHHO-CEMUHAPCKO-3a4eTHOH (hopmax
oOyuenus. K ¢opmam oOydeHUs: OTHOCATCS JICKIIMU, MPAKTHYECKUE U Ja0OpaTOpHBIC 3aHSTHS, a
TaKXKXE€ CaMOCTOATCIIbHAasA pa60Ta. Ha JICKOUAX HCIIOJB3YIOTCA HArJAAHBIC W CIIOBCCHBIC MCTO/bI
o0y4YeHHs, Ha TIPAKTUYCCKUX H JJA0OPATOPHBIX 3aHATUSX — HATJISIHBIC, CIIOBECHBIC U TIPAKTUYCCKHE
meToabl. OleHMBaHKE 3HAHUN CTYACHTOB MTPOU3BOAUTCS 110 OAITLHO-PEUTHHIOBOM CHCTEME.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Moayas 1. CTpoeHne U CBOWCTBA BellleCTBA

TeMbl JeKIMOHHBIX 3aHATHM:

OCHOBHBIE ITOHATHS M 3aKOHBI XMMHH.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.

Ctpoenue atomoB. [lepuoanueckas cucrema snementoB /.M. Menpaeneena.
Xumudeckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYII.

Tembl NPAKTHYECKUX 3AHATHIL:

Pacuets! o hopmynam u ypaBHEHHSM.

Crpoenue aToma.

Xumuueckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

Tema 1a60paTOpPHOTo 3aHATHA:
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIICCTB.

HN3yuyuB 1aHHBIH MOAYJIb, CTYAEHT H0JIKEH:

UMETh MPEJICTAaBICHIE 00 OCHOBHBIX MOHITHIX M 3aKOHAX XMMHUU; KiIacCH(PHUKAIMKN BEIICCTB;
CTPOECHHUH ATOMA; TUIIaX XUMHYECKOU CBSI3H.

3HATD:
OCHOBHBIE TOHSTUS XMMHHU (MOIIEKYJIa, aTOM, XMMHYECKHUH JJIEMEHT, MOJb, MOJSpHas Macca,

XUMHYECKUI SIKBUBAJICHT, MOJISIPHASI MAacCa XUMHYECKOTO SKBUBAJICHTA);

OCHOBHBIE 3aKOHBl XUMMHU (COXPAaHEHHs] MaccChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOILIEHHH,
ABorazpo, ypaBHeHue MeneneeBa-Knaneiipona, 00beAMHEHHBIN Ta30BbIN 3aKOH);

COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHUIO CTPOEHMS aTOMa; KBAaHTOBBIE YKCIIA, IIPaBUIIA U
HPUHIUIBI COCTABICHUS YIEKTPOHHONW KOH(PUTypallui XUMHUYECKOTO 3JIEMEHTa;

TUIIBI XUMUYECKOH CBSA3M (MOHHYIO, KOBAJIEHTHYIO, METAININYECKYIO, BOJIOPOAHYIO), UX CBOMCTBA U
XapaKTEpUCTUKU;

IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeThb:
MPOBOAUTH XUMHUUECKHUM SKCIIEPUMEHT U aHAJIN3 MOITYYEHHBIX Pe3yJIbTaTOoB;
MIPOBOAMTDH KOJMUECTBEHHBIE PACUETHI IO YPAaBHEHUSIM XUMHUYECKHUX PEaKIIHii;
COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPALIMIO XUMUYECKHX JIEMEHTOB;
OTIPEeAeNATh TUIl XUMUYECKON CBSA3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHUE; COCTABIIATH

CTPYKTYPHYIO (hOpMYJTy BEIIECTBA.

MeTtoauyeckue peKOMeHAALMHU 110 U3YyYEHUIO MOLYJIs
[Tpu ocBOeHMM MOYIISI HEOOXOAMMO:



U3y4UTh Yy4eOHBIH MaTepual MO COOTBETCTBYIOIIEMY MOJIYJIIO TUCIHMIUIMHBI, HCIIOJB3YS
JICKIIMOHHBIN MaTepuall ¥ JINTEPaTypy MO JAHHON TEMATHKE;

aKIEHTUPOBATh BHUMAHUE HA: OCHOBHBIX MOHATHIX M 3aKOHAX XUMUH; KJIACCH(PHUKAIIMK BEIIECTB;
O0LIMX XMMHUYECKHX CBOMCTBAX BEILECTB OJHOIO KJlacca; CTPOEHMM aToMa; KBAaHTOBBIX YHUCIIAX;
COCTaBJICHUM HJIEKTPOHHOM KOHGUIypalMM XHMHYECKUX 3JIEMEHTOB; THIIaX XMMHYECKOH CBS3H;
IIPOCTPAHCTBEHHOM CTPOEHUHU MOJIEKYIL.

OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Yro takoe oTHOCUTENbHAsA aTOMHAas Macca? PaccunTaiiTe OTHOCUTEIBHYIO aTOMHYIO MacCy Cephl,
ecau M(S)=5,3-102, am(C)=2,0-10% r.

2. PaccuuTaiite aOCONIOTHYIO MacCy MOJIEKYJbl CEPHOM KHCJIOTBHI, €CIIM €€ OTHOCHUTEIbHAas
MOJIEKYJIsIpHasi Macca paBHa 98.

3. OrtHocuTenbHas IJIOTHOCTH Ta3a IO BOAOpoay, coaepkamero 27,27% yriepoma u 72,73%
Kuciaopona, paBHa 22. Onpenenute OTHOCUTENBHYIO MOJEKYJISPHYIO Maccy ra3a M €ro
XUMHUYECKYIO (hopMyIy.

4. OTHOCHUTENBHBIC IIOTHOCTH Ta30B MO BO3AyXy paBHbl: a) 0,9; 6) 3,17. Onpenenure maccy 1 1
Ka)K0To rasa.

5. Omnpenenure, Kakoil 3TO MeTawl, ecinu 1,6 T Kanblus ¥ 2,615 r© ABYXBaJEHTHOTO MeTaylia
BBITECHSIOT U3 KUCJIOTHI OJIMHAKOBBIM 00beM BOIOPOIa MPU OJJHUX U TeX KE YCIOBUSX.

6. Xmopun meramia coaepkut 69% xnopa. OTHOCHTEIbHAS aTOMHAs Macca MeTajuia paBHa 47,9.
Onpenenure CTENeHb OKUCICHUS METaIa B ’TOM COCTUHEHUH.

7. Ilpu temmepatype 100°C u maBnenun 50 atm. ras saaumaer o6bem 10 M3, Ipusenure oObem
9TOrO rasa K H.y.

8. HanwmmuTe mosiHbIe 31€KTPOHHBIC KOH(PHUTYpAIIMHA aTOMOB AJIEMEHTOB C OPSAKOBEIMH HOMEPaMH
15 u 23. YkakuTe BaJICHTHBIE AJIEKTPOHBI ITHX 3JIEMEHTOB.

9. Hanmmmre >/1eKTpOHHBIE KOH(GHUIYpaIlui aTOMOB Cephl U XpoMa U nonoB S% u Cré*. Cpasnute
paanychl aTOMOB U HOHOB.

10. V kaxkux W3 HWXKE MPUBEACHHBIX MOJIEKYJI XUMHUECKUE CBSI3U UMEIOT MOJAPHBIN XapakTep: Oz,
CO, HF, N2, NHs.

11. Omnpenenute BaJICHTHOCTH aFOMUHUSI B OCHOBHOM U BO30YXJICHHOM COCTOSTHUSX.

12. Yemy paBHa Macca | MOJIb SKBUBAJIEHTOB 0JI0BA B PEAKIUAX €0 BOCCTAHOBIEHUS: a) SN** +2e =
Sn?*; 6) Sn** +4e = Sn°

13. PaccuuraiiTe MOJSpHYIO MacCy SKBUBAJIEHTa jkKeje3a B COCJUHEHUSAX €ro C KUCIOPOOM,
conepxanux a) 70 u 6) 77,8% xenesa.

14. Onpenenute >KBUBAJEHT U MOJSIPHYIO MacCy JKBHBAJIEHTa MOHOB Kelle3a B MPHUBEACHHBIX
peaknusx: a) Fe®" +1e = Fe?*; 6) Fe®* + 30H" = Fe(OH)3

15. PaccuuraiiTe MOSIpHYIO MacCy SKBHBaJIeHTa MeTasuia, eciau 0,029 r ero BHITECHSIOT U3 KHCIOTHI
30 M Bomopoja (H.y.).

Mopayas 2. TepmoanHaMuKa 1 KHHETHKA XUMUYECKHX MPOIECCOB
TeMbl JeKIIMOHHBIX 3aHSITHH:
TepMoauHaMuKa XHUMHYECKHX TporeccoB. DYHKIMH COCTOSIHHSA: BHYTPEHHSS DSHEPIHS,

SHTAJIBIIHA.

OyHKIIMU COCTOSIHHS: PHTpomus, sHeprus ['m66ca. HanpaBieHne mpoTrekaHus: XUMHUECKUX
peaKkuuu.
Xumudeckass KWHETHKAa. BIusSHHE Ha CKOPOCTh XHMHUYECKHX pEaKIUH KOHIICHTPAIUH,

JABJICHMSI.

BriusiHre Ha CKOpPOCTh XMMHYECKHX pPEaKIUil TeMIlepaTyphl, KaTalu3aTOpoB. XHMHUYECKOE
paBHOBECHE.

Tembl IPaKTHYECKUX 3aHATHHA:



TepMoauHaMHKa XUMUYECKUX PEAKIUM.
Kunetnka XuMHUECKUX peaKiuil.

TeMbl 12a00pPaTOPHBIX 3aHATHIA:
OnpeneneHye SHTAIBINN PEAKIUH.
CKopOoCTh XMMHUYECKUX peaklnii. XUMHYEeCKOe paBHOBECHE.

N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

HMCTb MPCACTABJICHUC 00 OHCPICTUYCCKUX U3MCHCHUAX B CUCTEMAX, B KOTOPBIX NPOUCXOJUT
B3aUMOJICIICTBHE MEXAY BEILECTBAMU; CKOPOCTH XHMHYECKHUX pEeakUMid U MeTojgax ee
peryJIMpOBaHU.

3HATh:

TEpMOIMHAMHYECKHE (DYHKIIMH COCTOSIHUSA, CIIOCO0 U3 pacuera (3akoH ['ecca u ero ciencrue);

BIMSIHUE TEMIIEpaTypbl HAa BO3MOXKHOCTb MPOTEKaHHUS PEAKLMHU B 3aBUCHUMOCTH OT YHMCIIEHHBIX
3HAUEHUH SHTAJIBIIUU U SHTPOIIUU PEaKLUu;

BJIMSIHAE HAa CKOPOCTh XUMHUYECKOM peakMy KOHLIEHTPAUH (3aKOH JIeHCTBYIOIUX Macc);

BJIMSIHHE HA CKOPOCTh peakiiu Temiepatypsl (npasuio Bant-I'odda u ypaBHeHne Appenuyca);
BJIMSTHUE HA CKOPOCTh PEAKIIMU KaTaJu3aTOpPOB;

XUMHYECKOEe paBHOBECHE U criocoObI ero cMmenienus (mpunmui Jle larense)

YMeTh:
IIPOBOJAUTH XUMUYECKHUM SKCIIEPUMEHT U aHAJIU3 NIOJIYYEHHBIX PE3YJIbTATOB;
OIPEEATh BO3MOKHOCTb IIPOTEKAHUS PEAKLIH;
peryaupoBaTh CKOPOCTh XUMUYECKON PEAKIIUH.

MeTtoauyeckue peKOMeHAAIMHU 110 U3YyYeHUI0 MOTYJIs
[Tpu ocBoeHUM MOAYJI HEOOXOAUMO:

U3y4yuTh Yy4YeOHBIH MaTepual IO COOTBETCTBYIOUIEMY MOJYJIIO JTUCHMIUIMHBI, HCIIOJIB3YS

JEKIIMOHHBIN MaTepua U JINTepaTypy MO TaHHONU TEMaTHKE;

aKIIEHTUPOBATh BHUMAHUE Ha: SHTAIBIIMKU 00Pa30BaHUS, CTOPAHUS U PEAKIMH; SHTPOIHH BEIIECTBA

U peakuuu; sHeprun ['mbOca; KMHETMUECKUX YpaBHEHHSX UIsl TOMO- U T€TEpPOr€HHBIX pPEeaKlUid;

SHEPIUU AaKTUBAIlMM; OCOOEHHOCTSX MPOTEKAaHUS TEeTEePOreHHBIX MPOIECCOB; XMMHUYECKOM

PaBHOBECHH U CIIOCOOAX €ro CMEIEHUSI.

OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1. Ilpu coenunenuun 3,2 r »xene3a ¢ kuciaopogoM Belienuioch 40 xJx Temna. Paccuwuraiite
SHTAIBIINIO 00pa3oBanus okcua xkenesa (I1).

2. PaccuuTaiiTe TEMI0TBOPHYIO CIOCOOHOCTh METaHA.

3. PaccunraiiTe KOMMYECTBO TETIa, KOTOPOE BBIACIUTCSA TIpK cropauu 50 M° cMecH, cocTosmei u3
50% xucnopona, 25% Bonopoaa u 25% yriaekucioro rasa.

4. CpenaiiTe BBIBOJ O BO3MOXHOCTH CaMOIPOU3BOJIBHOIO MPOTEKAHUS PEaKLMU B CTAaHAAPTHBIX

YCJIOBUSAX, €CIIA U3BECTHO, YTO AHpo =-293 xJIx, ASpo =27 Ix/K.

Paccunraiite srTansnuio peakiun: 2NaOH ) + H2SO400) = Na2SOus(rs) + 2H20 ).

6. OmnpenenuTe 3HAKU U3MEHEHUS SHTAIBIIUN M SHTPOIIUHU JIJIS CIEIYIOIEro TEPMOAMHAMUYECKOTO
nporecca: 2Ha ) + Oz = 2H20.

7. B Kakux ciydasx SHTalbIMs CrOpPaHUS MPOCTOTO BELIECTBA paBHA SHTAJIBIIUU OO0pa3OBaHMSA
CJII0)KHOTO?

8. Kak BbIpakaeTcsi CKOpOCTb XUMHUYECKOM PeakInu 10 3aKOHY AEUCTBYIOIIUX MacCc B TOMOTE€HHBIX
Y TETEPOreHHBIX peaKLusix?

9. Omnpenenute OOIMI U YaCTHBIE MOPSAIAKU MO KOMIIOHEHTaM CIIEAYIOIIEeH XUMHUYECKON peaKIiu:
2CoHg + 702 — 4CO2 + 6H20.

o



10. Bo cKOIbKO pa3 M3MEHHTCS CKOPOCTh PEAKIIUH NIPH H3MEHeHHH TemmepaTyphl Ha 30°C, ecru y =
3,0?

11. Kaxk u3meHHTCS Lp razodasznoit peakun 2A + 3B = 2C npu yBenuyeHuu AaBieHus B 2 paza?

12. Tlouemy vyp peakuuu Na + H,O — otnuyaercs ot vyp peakuuu Ca + HoO —?

13. Hanummre MaTemMaTH4eCKOe BhIpaxkeHue JUIsi ckopocTu mpsMoit peakuuu CaOmy + CO2p) —
CaCO3(s).

14. V3meHeHue kakux (GaKTOPOB BBI30OBET CMEIIEHUE paBHOBecHs oOpaTuMoit peaknuu N2 + 3H2 <>
2NHs3; AH% = -92 x/[>x B CTOpOHY NpsAIMOI peakuun?

15. BelunciauTe UCXOIHBIE KOHIIEHTPALMK BEIIECTB, €CJM PABHOBECHBIE KOHIICHTPAIIMH U3BECTHBI
2NO + Cl; <> 2NOCI, [NOJ=1,5 momus/m, [Cl2]=1 mons/a, [NOCI]=0,5 moms/m.

Moayab 3. PacTBOpbI M 3JIEKTPOXUMHYECKHE MPOLECCHI

TeMbl JIEKITHOHHBIX 3aHATHH:

PactBopsl. CriocoObl BBIpa)KeHHUSI KOHIICHTpAalMM pacTBOpoB. KoyumratuBHbIE CBOMCTBa
pacTBOpPOB.

CBoiicTBa pacTBOPOB JJIEKTPOJIUTOB: JUCCOIMAIMSA. MOHHOE IPOU3BEIICHUE BOJBI,
MIPOM3BEICHNE PACTBOPUMOCTH, THAPOJIN3 COJICH, HAIIPABJICHHUE OOMEHHBIX PEaKIIH.

OKHUCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

3JI€KTpOXI/IMI/I‘~I€CKI/IC CUCTCMBI. FaJII)BaHI/I‘-IeCKI/IC 3JICMCHTHI.

DIIEKTPOJIN3 PACIUIABOB M BOJIHBIX pACTBOPOB. 3akoHbI Dapases.

Koppo3uss MeramioB. XuMuYecKas W 3JICKTpoXUMHUYecKas Kopposus. CrocoObl 3aliuThl
METaJVIOB OT KOPPO3UH.

Tembl NPpaKTHUECKUX 3AHATHIL:

CriocoObI BeIpaKEeHUST KOHIICHTPAIIUU PaCTBOPOB.
CBoiicTBa pacTBOPOB.

DIEKTPOXUMHUSL.

Tema J1a00paTOPHBIX 3aHATHIA

PacTBOpBI 27IEKTPOJIUTOB.
OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIUH.
Koppo3sus meramios.

H3y4uB JaHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETh MpPEJCTABICHHE O PacTBOPax; O CHoco0axX BBIPAKEHUS KOHIIEHTPALUU PACTBOPOB;
CBOICTBaxX pacTBOpPOB; 00 OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX; 3JIEKTPOXUMHUUYECKHUX
Ipoleccax: rajlbBaHUYECKUX, IEKTPOIN3a, KOPPO3HUH.

3HATb:
COCTaBHBIC YaCTH PaCTBOPOB;

KOJINYECTBEHHOE BBIPAKEHHE COCTaBa PACTBOPOB;

CBOICTBa paCTBOPOB HEAJIEKTPOIUTOB U DJIEKTPOIUTOB;

HalpaBJIeHUE OOMEHHBIX ITPOLIECCOB B PACTBOPAX JIEKTPOJIUTOB;

METO/Ibl YPaBHUBAHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil (METO/I AIEKTPOHHOTO OanaHca
U TIOJTypeaKkuuil);

rajibBaHMUECKHUE MPOLECCHl U padoTy rajibBAHUYECKUX IIEMEHTOB;

JIEKTPOJIN3 PACIVIABOB M BOJIHBIX PACTBOPOB AIEKTPOJIUTOB;

3aKOHBI JJIEKTPOJIN3A;

BHUJIbI KOPPO3HHU U MCXAaHU3MBI UX IIPOTCKAHMA,



CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

yMeThb:
IIPOBOAMTH XMMUYECKHUM SKCIIEPUMEHT U aHAJIN3 MOJIYYEHHBIX PE3YJIbTaTOB;
OIPEAEIATh KOHLIEHTPALIUIO PACTBOPOB;
OTIpEIeIIATh CBOICTBA PACTBOPOB;
paccTaBisATh KOAPGUIUEHTH B OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIHIX;
COCTaBJISITh TaJIbBAHUYECKHUE MPOLIECCHI, ONPEENIATH ANEKTPOABIKYILYIO CHITY ralbBaHUYECKHX
3JIEMEHTOB;
COCTaBJIATh IPOLECCHI AJIEKTPOJIN3A PACIIABOB U BOJHBIX PACTBOPOB AJIEKTPOJIUTOB;
OTIpEeNIeNIATh KOJIMYEeCTBA 00pa3yIOIIMXCs Ha 3JIEKTPOJaxX BEIIECTB MPH JIEKTPOIIH3E;
COCTaBJIATh MPOLECCHl XUMUUYECKOM U ANEKTPOXUMUYECKON KOPPO3UH;
no0UPAaTh COCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUHU.

MeTtoauyeckue peKOMeHAMHU 10 U3YyYeHUI0 MOTYJIs

[Tpu ocBOeHUM MO HEOOXOAUMO:
U3YYHUTh Yy4YeOHBIH MaTepuall 10 COOTBETCTBYIONIEMY MOJYJIIO JTUCIUIUIMHBI, HUCIIOIb3YS
JICKITMOHHBIN MaTepUall U JINTEPATYPy 1O JAaHHOW TEMATHKE;
aKIIEHTUPOBATh BHUMAHHE HA: COCTaB PACTBOPOB; CIIOCOOBI BHIPAXKEHUS KOHIIEHTPAIIMH PACTBOPOB;
JNEKTPONUTHI W HEDJEKTPOJIMUTHI; CBOWCTBA HEDJIEKTPOJIUTOB U AJEKTPOJIMTOB; METOJBI
AJIGKTPOHHOTO OajlaHCa W TIOJIYPEaKIUi; TalbBaHMYECKHE MPOIECCHl; padOTy TalbBAHHYECKUX
aneMeHToB; pacyeT DJ]C; aHOAHbBIE U KaTOAHbBIE PEaKLIUU IIPU AIIEKTPOIIn3e; 3aKoHbl Dapajies; TUIIBI
¥ MEXaHU3MBI PA3JINYHBIX BHIOB KOPPO3UH; CIIOCOOBI 3aIIUTHI METAIOB OT KOPPO3UH.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1. KakoB Tum XUMHUYECKOW CBS3M B dnekTponurtax? Kakue dSIeKTpOIUTHl HA3bIBAIOT

noTeHnuanbHbIMU? UcTHHHBIMU?

2. Hanummre auccornmaiyio a) cyabpurta HaTpus U 0) ruapodocdara kanus Mo nMepBoil U BTOpoit
CTYIICHSIM.
BrIipaszute KOHCTaHTY ArCcOIUAIN OPTO(HOCHOPHOI KHUCIOTHI MO TIEPBOM CTYIEHHU.
Onpenenure crenens auccormaiuu 0,001 M pactBopa ykcycHOM KucioThl, eciu ee K= 1,74-10
5

~ow

5. Uro moka3zbiBaeT u30TOHMUYECKH ko3P duiment? Kakas CBs3b CYIIECTBYET MEXKIY CTEIEHBIO
JIMCCOIMALIMY JIEKTPOJIUTA U U30TOHUYECKUM K0d(ppuiineHTOM?

6. Omnpenenute Temreparypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara HaTpus, eciu
CTETEeHb IUCCOLUAINU cocTaBisieT 54%.

7. Uto Ha3bIBAIOT MOHHBIM MTPOU3BEACHNEM BO/IbI? YemMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactsopa KOH 1 6) 0,1 M pactBopa NH4OH (K= 1,74-107).

9. Ompenenute pacTBOPUMOCTb THAPOKCHIA ATFOMHUHHS, eciu ero 1P = 5,7-1072,

10. Paccunraiite ocmotnueckoe aapienne 0,002 M pactsopa Genszona npu Temmepatype 17°C.

11. Hamumwre THAPONINA3 CIEAYIOMNX COJIeH U onpenenuTe cpeay ux Bogubix pactBopoB: NaNOs,
ZnCl,, Na2S, CH3COONHa.

12. TlokaxuTe CTPOCHHE MHUIICIUIBI MPH TPWIMBAHUHM HM30BITKA PAacTBOpa THIPOKCHAA HATpUS K
pacTBOpy XJIOpUA IIUHKA.

13. TlokaxuTe CTPOCHHE MHIEIUIBI TMPH TPWIMBAHUM W30BITKA XJIOpHAAa IUHKA K PacTBOPH
THJIPOKCHIA HATPUSI.

14. Kakyto cucteMy Ha3bIBAIOT 3JEKTPOXUMHUECKOM?

15. CoctaBbTe cXeMy IBYX rajibBAaHMUECKUX 3JIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT CIYKHUJI ObI
KaToJIOM, a B JPYrOM — aHOJ0M. HamummTe ypaBHEHHs peakIHid, POUCXOASIINX TpU padoTe
ATHUX JIEMEHTOB.

16. lNarbBaHWYECKUH DJIEMEHT COCTOMT M3 XPOMOBOTO 3JIEKTpoia, morpykennoro B 0,01 M pactBop
CrSO4, W cTaHzapTHOrO BOJOPOAHOTO HNIEKTpoAa. HamummTe ypaBHEHUS 3JIEKTPOJHBIX
nporeccoB. Yemy paBHa ero 3.1.C.7



17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

27.
28.

Kakum ypaBHEHHEM KOJIHMYECTBEHHO OMUCHIBACTCS AIIEKTPOIN3?

UTto paccuuThIBaIOT ¢ MOMOIIbIO ypaBHeHUs HepHcTa?

CocTaBbTe cxeMy IEKTPOJIH3a BOJHOTO PACTBOPA XJIOPUAA HUKEIS HA HHEPTHBIX dJICKTPOax.
CocraBbTe CXEMbI 3JICKTPOJIM3a BOJHOTO pactBopa xiopuma skenesa (Il), ecnu: a) aHox
JKEJNe3HBI; 0) aHO YTOJbHBIN.

PactBop comepxut moHel Zn?*, Ni?*, Fe3*, Cu?®" B omuHaKoBO#i KOHIEHTpanuu. B kakoii
MOCJIEOBATEIPHOCTH ITH METAJUTBl OYAYT BBIACISATHCSA MPH DJIEKTPOIU3E, €CIU HaIpPsHKCHUE
JIOCTATOYHO ISl BBIEJICHUS JH000r0 MeTaa?

Brruncnure Maccy HUKes, BBIISTUBILIErOCsS Ha KaTo/Ie P MPOMyCKaHUU Toka cuiioit 20 A depes
pacTBOp HUTpATa HUKENS B TEUEHUU 22 4acoB.

IIpu snextponuse pactBopa cosu onosa (I1) macca karona yBenuuuiaach Ha 4 1. YTo pou3011I0
IIPU STOM Ha OJIOBSIHHOM aHojie?

PaccuuTaiite 00beM KUCIOPO/1a, KOTOPBIA MOXKET OBITh IMOJIyYEH MPH JIEKTPOIU3E TOKOM 5 A B
TE€YEHUE 2 4acoB, €CJIM BBIXOJ 110 TOKY cocTaBisieT 85%.

[Ipu npoxokaeHNH Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO MeTajlla ToKa cuiioit 1,5 A B reueHun
30 muH Ha Katoze Beinenmioch 0,18 r Metanna. Beruncnure MOISIpHYIO Maccy MeTalia U pacxo/l
AJIEKTPOIHEPTHHU, €CIIM U3BECTHO, YTO HANIPSDKEHUE B CETH paBHO 6 B, a BbIxo 1mo Toky 72%.

Kakoii KOHTaKT sIBJIsIeTCsS HanboJIee KOPPO3MOHHOONACHBIM s Jkene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B KOHTaKTe ¢ KaKUM M3 METAJIOB ME/Ib SIBJISICTCS aHOJIOM: XPOM, 30JI0TO, HUKEJb.

Hanummre 31eKTpoXuMHUYECKre MPOLEcchl (AHOIHBIN U KaTOIHBIN), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJI0OpHIa HATPHSI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
1 OIIK-4 Kontposbabie padoTsr Ne 1-8

TecroBbie 3amanus Ne 1-2092
Bormpocs! k 3auety Ne 1-50

IIK-5 Otuetsl o nabopaTropHbIM padoTam Nel-
6

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KonTpoJjbHas padora

Tunossle npuMepsl 3a1aHU
Tema «Pacuersl o (popmy1amM M ypaBHEeHHUAM» (IPaKTH4YeCKoe 3aHsTHe 1)

Bapuanr 1
3amanne 1

HazoBute mo MexayHapoAHON HOMEHKJIaType cienyromue BemecTBa: Oz, Fe.03, Ca(OH)z,
H2SO..

3aganue 2

[TpousBenuTe pacyeTsl MO YPAaBHEHHUIO PEaKIuu (H.Y.):

7r 1271 X, T y, I

Zn(x) + HClp-p) — ZnCla-p) + Ha.
3aganue 3

Omnpenenurte MpoLEHTHOE cofiep>kaHue Kanus B ManraHate kanus KoMnQOa.
3aganue 4

Onpenenute 06bem 40 r metana CHs npu temnepatype 18°C u naBnenuu 1,2 atm.
3aganue 5

Hanummre ypaBHEeHUs peakiyii, XapaKTepU3yIOIIHe CIeIYIOIINe MTPEeBpaleHUS:

Ca —%— Ca(OH): Ca —2 - CaCl,

Ca —2 CaCOs Ca —2Ca0

Tema «Ctpoenne aToma» (IpaKTHYECKOe 3aHATHE 2)

Bapmuanr 1

Hnst onementoB 37 u 79 Tlepuogudeckoit TabIUIIbI
3amanune 1

Ornpenenurte cocTaB aToMa: KOJIMYECTBO MTPOTOHOB, JIEKTPOHOB, HEHTPOHOB.
3amanue 2

CocraBbpTe IJEKTPOHHYIO W rpaduueckyro GOpMyay dJIeMEHTa, OMPENeTUuTe CEMEHCTBO

AJIEMEHTa U BAJICHTHBIE DJIEKTPOHBI.

3amanue 3

CoctaBbTe (OopMyIy BBICIIETO OKCHA M ONIPEIEIUTE €r0 XapaKTep.
3aganue 4

Omnpenennte HAOOP KBAHTOBBIX YMCEIN IS TOCIICTHETO dJIEKTPOHA DIIEMEHTA.
3aganue 5



Omnpeznenure MOJIOKEHHE 3JEMEHTa B NMEPUOTUYECKON TaOJMIe M CPAaBHUTE €ro paguyc U
3JEKTPOOTPULATENBHOCTD C PaAUyCaMH U DJIEKTPOOTPULIATEILHOCTIMU COCEIHUX aTOMOB.

Tema «XuMuuecKkas CBs3b» (MpaKTHYECKOe 3aHATHE 3)

Bapuant 1

s Bemiects LiF, PH3, BeCly, mosb3ysich 3Ha4eHUSIME 3JICKTPOOTPULIATEILHOCTEH 3JICMEHTOB:
3amaunue 1

Ornpenenure TUI CBSI3U B MOJICKYJIAX.
3amanue 2

PaccmotpuTe 00pazoBaHre XUMUUYECKOW CBSI3M B MOJIEKYJIaX MO METOJYy BaJICHTHBIX CBS3€Hl.
3amanue 3

Jlyist TpeTheit MOJIEKYIIbl PACCMOTPUTE THOPHUIN3AINIO IIEHTPAILHOTO aToMa.
3amanue 4

Ornpenenurte NpoOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYI.
3anganue 5

CocraBbTe CTPYKTYpHBIC (DOPMYJIBI BEIIIECCTB.

Tema «TepMoamHaMuKa XHMHYECKHX peaKkuii» (MpaKTHYecKoe 3aHsaTHe 4)

Bapuanr 1
3ananue 1
[Ipu B3ammoneiicteuu 10 1 azora ¢ 20 1 Bomopona (H.y.) Beigemwioch 29 kJlx Ttema.
Paccunrtath sHTaNBINI0 00pa30BaHUS aMMHAKA.
3ananue 2
OnpenenuTh BO3MOKHOCTh BOCCTAHOBIEHHs okcuaa THTaHa TiOx ) amomunueM npu 1500°C
o peakiuu: TiOxw) + Al — Tiw + Al2O30).
3aganue 3
OmnpenenuTh BO3MOXKHOCTh BOCCTAaHOBJICHHMs oOkcuaa TuTaHa Ti102k) allOMUHHEM MpU
CTaHAAPTHBIX YCIOBUSIX 1O peakuuu: T102x) + Al — Tiw) + Al2O3).
3aganue 4
PaccunTaTh KOJNHMYECTBO TETUIOBOM SHEPTHH, BHLICIAIONIEHCS Tpu cropanun 20 M° Ta30BOMH
cMmecH, coaeprkarien 20 06. % stana C2Hs 1 80 00. % mponana CsHs.
3aganue 5
Paccuurtats TeroTBopHYI0 ciocoOHocTh OyTana CsHio.

Tema «KnHeTnKka XHMHYECKHX peaKnuii» (MpaKTHYeCKoe 3aHsTHE 5)

Bapmuanr 1
3aganue 1
Hauanenas konuentpamus PCls B peakuuu: PCls < PCls + Clz cocranser 0,2 monb/n. K
MOMEHTY HacTyIUIEHHsI paBHOBecusi mpopearupoBano 50% wucxomHoro BemiecTBa. Haiitu
PaBHOBECHBIE KOHIICHTPAIIMH BEIIECTB M KOHCTAHTY PABHOBECHSI.
3ananue 2
Kak uzmenurcst ckopocts peakuuu N2 + 3Hz2 < 2NHs3, eciin 00beM ra30Boii cMecH yBEIUYHUTh
B 2 paza?
3amanue 3
B0 CKONBKO pa3 yBEITHUHMTCSA CKOPOCTh PEAKIMH MPH MOBBIEHHH TeMmepaTypsl Ha 30°C, ecrn
v=4?
3anganue 4



CMmech ra30B HaJ yIJIEM B COCTOSTHUM XMMHUYECKOI0 paBHOBeCHS Npu AasyieHuu 1,2 atm u 1100
K nmeer cocras % (00.): Wq, =48,96, W, ,=2,07, W, =48,96. Paccuurats Kp, Ke 1 AG peakuun:

Ca) + H20 & CO + Ha.
3aganue 5
Oneprus aktuBauuu paBHa 10 k/[x/mMosb. Bo CKOJIBKO pa3 M3MEHUTCS] CKOPOCTh PEaKIMU PU
TIOBBIIICHNH TeMIeparypsl ot 27 1o 37°C?

Tema «Cnioco0bl BbIpaKeHHs] KOHIEHTPAHH PACTBOPOB» (MPaKTHYECKoe 3aHATHE 6)

Bapuanrt 1
3ananue 1
605,09 r cynbspara xeneza Fe2(SOs)z pactBopuim B 907,67 r Boabl u moiayuman 1044 mi
pacTBOpa, UIsi KOTOPOTO PACCUUTATh: MOJSPHOCTb, HOPMAIbHOCTb, MOJSUIBHOCTb, MPOIEHTHYIO
KOHIICHTPAIIUIO, MOJIbHYIO 101110 Fe2(S04)s.
3ananue 2
Onpenenuth MIOTHOCTH 12,7%-T0 pacTBOpa MEIHOTO KYyIOpOca, MCMHOJb3ys CIpPaBOYHBIE
JIaHHBIE.
3aganue 3
Onpenenute 00beMbl 8%-10 U 26%-TO pacTBOPOB a30THOW KHUCIIOTBHI, HEOOXOAMMEBIE IS
npurorosieHus 500 mu 20%-ro pacTBopa a30THOM KHCIIOTHI.
3ananue 4
Kakoii o6bem Boasl HyxHO npuwiuth Kk 300 r 16%-ro pactBopa cyibbharta HaTpus s
nostydeHust 6%-ro pacTBoOpa 3Toil conu?
3agaHue 5
Uemy paBHa MOJIIPHOCTh pacTBOpa CEpHOM KHUCIOTHI, €CIM Ha TUTpoBaHue 50 mi pacTBopa
cepHoOM kucaoThl 3aTpadeHo 30 mi 0,5 H. pacTBopa rUAPOKCUIA HATPUS?

Tema «CBoiicTBa pacTBOpoB» (IPaKTHYeCKOe 3aHsITHE 7)

Bapmuanr 1
3aganue 1
Omnpenenuts cpeny BogHoro pactBopa cynbduta kanus KoSOz. O60cHOBATH OTBET.
3aganue 2
Paccunrtars TemMnepaTypy KUIEHHs U KpUcTauth3auu 8% BOIHOTO pacTBOpa XJIOpUAA Kausl,
CTEMNEeHb JUCCOIMAITIU KOTOPOTO 85%.
3ananue 3
PaccunTtarh MpOILIEHTHYIO KOHIIEHTPAIIMIO HACKHIIIEHHOTO pacTBOpa Cyibpuiaa KaaMmus, €ciu
TP s = 7,9-10%.
3ananue 4
Paccuurats pH 0,5% pactBopa HCN. IlnnoTHOCTE pacTBOpa cuutath paBHOU 1 /M.
3aganue 5
B Kakux o6beMax HYKHO cMemath >THneHrmmkons CoHeO2 (p=1,1088 r/cm®) n Bosy, uTo6H!
oNy4nTh 2 11 aHTU(PH3a, TEMIIepaTypa 3aMep3anus koroporo -5°C. ITnoTHOCTs aHTH(PH3A TPHHATE

paBHoif 1 r/em®.

Tema «uekTpoxumus» (IpaKkTHYecKoe 3aHsiTHe 6)

Bapmuanr 1
3aganue 1
Borauciute DJIC ranbBaHUYECKOrO 3JIEMEHTAa, HAMKCaTh IMPOLECCHI, MPOUCXOAIINE Ha
anektpoaax: Cr/ CrClz, 0,01 mons/n // 0,001 mons/n, CrCl2/ Cr.
3aganue 2



Hanwucare 35eKTpoaHbIe MPOLECCH U PACCYUTATh KOJIMYECTBA 00pa3yIOIUXCsS HA MHEPTHBIX

9JIEKTPOJaX BEIIECTB TPH AIIEKTPOIM3e BOAHOro pactBopa MNCly mpu mpomyckanmm 25A-4
AIIEKTPUYECTBA.

3amanue 3
Paccuntarh pacxoj 3JIEKTPOIHEPTUU U BpeMs, HeoOXoauMoe JUIsl ofydeHus: | T mapraHma

anexkTponuzoM pacmiaBa MnNSOq, ipu cuie Toka 10 A, Beixoze 1o Toky 75% u Hanpsbxenuu 12 B.

3amaune 4
Hanucare ypaBHEHHUS JIEKTPOJHBIX IPOIECCOB, MPOTEKAIOIMIUX MPU IJICKTPOXHUMHUYCCKON

Koppo3uu KoHTtakra Fe/Cr B menouHoit cpeze.

oo

Hown

3amanue 5
Kakoii u3 kontaktoB — Fe/Cd wnu Fe/Ni — siBnsiercst 6051ee KOppO3HOHHOOACHBIM?

Kpurtepun onenku:
KoHTposbHas paboTta cocTouT U3 S 3a7aHui. 3a KaK/10€ BEPHO BHITIOJIHEHHOE 3aJaHue - 1 Ga.

7.2.2. OT4er o JIA00OPATOPHOI padoTe

Jlaboparopnasi padora Nel «OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX BELECTB)»

LeJsb: 3aKperieHre 3HaHU 00 OCHOBHBIX KJIaccaX HEOPTaHMYECKUX COCTMHEHUH.

Omnpit 1. IlosryyeHHe OKCHAA OKUCIEHHEM JJIEMEHTA
OMNBIT TPOBOAMTCS B BRITSHKHOM IIKady!
B xumnueckuii crakan Ha 50-100 mn naneiite 10-15 mu nuctunnupoBanHoi Boabl. [lonocky
CUHEH JJaKMyCOBOM OyMaru OKyHUTE B BOAY U OTMETHTE €€ OKPAcKy.
B meTaminueckyro J0XKeUKy MOMECTUTE HEMHOT'O CEpbl M HarpeuTe ee B IJIaMEHU CIUPTOBKU B
teueHue 30 cexyHI.
Jloxkeuky ¢ ropsiiei cepoii BHECUTE B CTAKAH C JUCTUIUIMPOBAHHOM BOJIOH, ITOCJE YETO JIOKEUKY
yIaJIuTe.
B nosiy4yenHslit pacTBOp BHOBb OKYHHUTE MOJOCKY HHIUKATOPHOM OyMaru 1 OTMETHTE €€ OKPAcKYy.
CocraBbTe ypaBHEHHMsI IPOBEICHHBIX PEAKIUI U CAeTalTe BBIBOJ.
OmnsIT 2. B3anmoaeiicTBHe 0KCHIA METAJLJIA C BOAOH
[Tomecture B mpobupky 1 1mmarens oxcuga Kaimpuus u  npuieidite 10-15  xamens
JUCTUJUIMPOBAHHOM BOJBI, IEPEMEILIANTE.
K nonyuenHomy pactBopy nob6asbre 1-2 kamnu QenondranenHa, oOparure BHUMaHHE Ha
OKpacKy MHAUKATOPA.
CocraBbTe ypaBHEHHE PEaKIUU U CIENANTE BBIBO/I.
OmnsIT 3. B3anmoaeiicTBHe OCHOBHOI'0 OKCH/AA ¢ KHCJIOTOM
Bnecute B mpobupky mmarens okcuaa menu (II) m gobGaBpTe 4-5 kamenb pacTBopa cepHOM
KHCIIOTBI.
Ecnu B3anMozeiicTBYs BelecTB B IPOOUpPKe He HAOII01aeTCsl, TO €€ COAEPKUMOE HarpeiTe.
OTMeThTe OKpacKy pacTBOpa U OOBSICHUTE €€ TOsIBICHHE.
CocraBbTe ypaBHEHHE PEaKUU U CIIETalTe BBIBOJI K OTIBITY.
OnbIT 4. B3anmoaeiicTBUe KHCJIOTHOIO OKCH/A C OCHOBaHHEM
Hanelite B mpo6upky 2-3 M1 U3BECTKOBOM BOJIbI (pacTBOpa r’UAPOKCUIA KAJIBIINS).
ITponycture uepe3 M3BECTKOBYIO BOJYy YIVIEKHCIBIM Ta3 (CaenaiiTe HECKOJIBKO BBIJOXOB B
pacTBOp uepe3 TpyOouKy).
OtmerbTe 0OpazoBaHHe OENIOr0 OCajlKka W €ro pPacTBOPEHHE IPH JANbHEHIIeM NpOIyCKaHUH
YIJIEKUCIIOTO Ta3a.
CocTaBbTe ypaBHEHHE PEAKLIUU U CIEIANTE BBIBOL.
OmnbiT 5. B3anMojaeiicTBHE COJIH € LIEJI0YbI0
Buecure B aBe nmpobupku no 10 xanens pactBopa cyibdara meau (II).
B onny npobupky n1006aBbTe OJIHY KaIlIl0 THIAPOKCHIA HATpus, a BO BTopylo — 10 kamenb
TUAPOKCHUIA HATPUSL.
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OOpaTtuTe BHUMaHNE HA PA3INYUE OKPACKU MOTyUYEHHBIX OCAIKOB.

Harpeiite cogepxumoe mpoOupok. OTMeThTe, B KaKO MpOOUpPKE MTPOU30IILTH H3MECHEHHUS.
CocraBbpTe ypaBHEHMS peakLUi U clieJaiTe BBIBOJL HA OCHOBAHUH OIIBITA.

OnbIT 6. B3aumMoaelicTBre COJIM ¢ METAJLIIOM

Breiite B mpobupky 20 kanenb pactBopa cynbdara meau (II).

[TomectuTe B IpoOUPKY C pAaCTBOPOM HKEJIE3HYIO CKPEIIKY.

UYepes 2-3 MUHYTBI 00paTUTE HA U3MEHEHUE OKPACKH MTOBEPXHOCTU CKPEIIKH.
OObsicHUTE TPOUCXOJISIIEE IBJICHHE, COCTaBbTE YPAaBHEHUE PEAKIIMH U CACTIANTE BHIBOJ.
OmnsIT 7. CBoiicTBa aM(OTEPHOI0 rHAPOKCHAA

Haneiite B aABe mpoOupKy 1O 5 Kamenb pacTBOpa HUTpaTa aJlOMUHUSL.

Jlo6aBbTe B 00€ MPOOHPKHU MO KATUIAM THAPOKCH/I HATPHS JI0 MOSIBIICHHS OCaIKa.

K ocanky B nepBoii mpobupke 100aBbTe PaCTBOP CEPHON KUCIOTHI, K OCaJKy BO BTOPOH
npobupke 100aBbTE PacTBOP TUAPOKCHIA HATPHSL.

OtmeTbTe HaOMIOAeHNS B 00erX MPOoOUpKax, HAMIIUTE YPaBHEHUS PEaKIUil U cjenanTe
BBIBO/I.

Jladoparopnas padoraNe2 «Onpenenenne JHTAIBIUU PeaAKIIHN»
Heasn: ompenenenue TermioBoro 3ddekra cucTtemMpl, B KOTOPOH MPOUCXOIUT XHUMHUYECKAs

pCaKknysi, U SHTAJIBIHWU PCAKIUH B HCCTAHAAPTHBIX YCIIOBUAX.

OmnpiT 1. HeliTpanu3anus cepHOil KMCJI0THI THAPOKCHAOM HATPHUS B OJHY CTAHIO

I[JI?I HeﬁTpaHHSaIII/II/I cepHoﬁ KHCJIOTBI TUAPOKCHUIOM HATpHd B OAHY CTAaAWIO CMCHIMBAIOT

3KBHBAJICHTHBIC KOJIHMYCCTBA KMCJIOTHI U IICJIOYH A0 O6paSOBaHI/IH chIbcbaTa HaTpu-i:

4.

H2SO4 + 2NaOH = NaSO4 + 2H20; AH:

OTmepbTe LMIMHIPOM 33/IaHHBIN IpernojaBaTesieM 00beM pacTBOpa KHUCIOTHI, BbUICHTE €ro B
TEPMOCTAaTUPOBAaHHBIN cTakaH. OnycTUTE B CTaKaH TEPMOMETP, 3aMEPHTE U 3aIUIINTE B TAOJINILY
1 Temneparypy pactBopa. TepMomeTp He BBIHUMANTE U3 CTaKaHa 0 OKOHYAaHUS OIbITA.
OtMmepbTe OpyrMM LWJIMHAPOM Takoil ke 00beM pacTBOpa IIEIOYM U OCTOPOKHO, HO OBICTPO
BbUIEHTE B CTakaH C pacTBOPOM KHCIOTHI. OCTOPOKHO INepeMelIaiiTe, OTMETbTE HauOoJbIlIee
U3MEHEHHE TeMIIepaTypsl IpU 00pa30BaHUM CyIb(aTa HATpUsl.

BoiHbTE TEpMOMETp, BBUIEHTE PacTBOpP M3 TEPMOCTATUPOBAHHOIO CTakaHa, (QUIbTPOBAIBHOMN
OyMmaroif TIIATENBHO BBICYIINTE CTEHKH U JTHO CTaKaHa, IOMECTUTE B HETO TEPMOMETp U JlaiTe
OCTBIThH J10 MPEXKHEN TeMIepaTypsl.

3anonHuTe Ta6muiy 1 (BeTUYMHBI TEIUIOEMKOCTEH W IUIOTHOCTH PACTBOPOB BBHIMMIIUTE U3
Tabauib! 3). BeimonHuTe pacyersl.

Tabnuna 1-Pe3ynbratel onbita 1

Bemtectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JIx/r-°C | mons | JI>x/n MoJIb kJ>K/MOIB
H>SO4
NaOH
Na>SO4

OmnpiT 2. HeliTpanu3auus CepHOM KMCI0ThHI THAPOKCUAOM HATPHSA B IBE€ CTaAUH

HpI/I HCﬁTpaHH3aHHH CCpHOfI KHUCJIOTBI THAPOKCHUIOM HATpUud B ABC CTaAUU SKBHUBaJICHTHBIN

00BeM IICJI0YU BHOCAT B [IBa IpHreMa:

H.SO4+ NaOH = NaHSO4 + H20:; AH>1
NaHSO4 + NaOH = Na,S04 + H20; AH>,



. OTMeppTe HWIMHAPOM 3aJaHHBIA B ombiTe | 00BEM pacTBOpa KHUCIOTHI, BBUICHTE B
TEPMOCTAaTHPOBAHHBIA CTaKaH, U3MEpPhTE TeMIEpaTypy pacTBopa. Temmeparypsl pacTBOPOB
CEpHOM KUCIIOTHI B OMNbITaX 1 ¥ 2 MOJKHBI OBITH OJIMHAKOBBI.

. M3mepbTe ApyruM MWIMHIPOM IIOJOBHHY HKBUBAJECHTHOTO OOBEMa pacTBOpa INEJIOYH U
OCTOPOXHO, HO OBICTPO BBUICHTE B CTaKaH C PAaCTBOPOM KHCIOTHL. OTMEThTE TeMIEpaTypy
00pa3zoBaHus pacTBOpa THAPOCYIb(}aTa HATPHSI.

3. OTmepbTe UWIMHIPOM €Ile TAaKoH ke 00BbeM pacTBOpa IIEIOYM M BBUICHTE €ro B CTakKaH.
[lepemernaiiTe moxy4eHHbIN pacTBOp Cyab(haTa HATPUS U 3AMUIIUTE €r0 TEMIIEPaTypy.
4. BbIHBTE TEPMOMETP M BBUICHTE COIEPKUMOE CTaKaHa, (PMUIBTPOBATBHON Oymaroil BBICYIIUTE
CTEHKH M JIHO CTakaHa. 3amojHuTe Tadimiy 2. CrenaiTe pacueThl.
Tabmuna 2.
Pe3ynbTaThl onbiTa 2
Bemectso | V, t, D, C, n, Q, AH,
MJI °C r/em® JIx/r-°C | monb | JIox/n MoJIb kJ>K/MOJIb
H2SO4
NaOH
NaHSO4
Na2SO4
Tabnuna 3
TennoeMKoCTh U IIIOTHOCTh PACTBOPOB
PacTBOp t, °C p, r/em® C, Ix/r-°C
H2S04, | 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
Na2SO4, | 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

JlabopaTopnasi pab6ora Ne3 «CKopocTh XUMHYECKUX peaknuii. XHMHYeCKoe PAaBHOBeCHEe»
Hesab: n3ydyeHue BIMSHHUA PaA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKUX pPEaKLud u

COCTOSAHUC XUMUYCCKOT'O paBHOBCCHA B TOMOI'CHHBIX CUCTCMAX.

OnbiT 1. BausinMe KOHUEHTPAUM PearMpyromux BellecTB HA CKOPOCTb XHMHMYECKHX

peaxuuit

&

Peaknus maBeneBoil KUCIOTHI C IEPMAHTAHATOM KaJIUsl IPOTEKAET 110 YPABHEHUIO:
4H,C204 + 2KMNO4 — K2C204 + 2Mn0O2 + 4H20 + 6CO2
Kunetnueckoe ypaBHEHHUE PEAKLIMU:
d=x C22c204 CIZ{]WnO4
3a X0J0M peaKkIfH CIEIAT 0 M3MEHEHHUIO OKPACKH PAacTBOpa NepMaHTaHaTa Kajusl.
B mate mpobupok BHecuTe mo 10 kamenb pacTBOPOB IIABENIEBOM KUCIOTHI Pa3IUYHOMN
konuenrtpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
[TocnenoBarenbHO BO BCe MPOOUPKHU € HHTEpBAIOM 1-2 cekyHpI JoOaBbTe 1o 1 Karuie pacTBopa
MEpMaHraHaTa KaJIusl ¥ BKJIIOYUTE CEKYHIOMED.
He BbIKIIOUast cekyHIoMepa, OTMEThTE€ BpeMs M3MEHEHHUsI OKPAaCKM MEepMaHraHara Kajlius B
K101 IpoOupKe.
Pe3ynbrathl onbiTa 3aHecuTe B Ta0NHIY 1.
Onpenennure YCIOBHYIO CKOPOCTh PEaKIMHM KaK BEIIMYHHY, OOpaTHYIO BPEMEHH IMPOTEKAHUS
peakiuu.
[Toctpoiite rpaduk 3aBUCKIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIUH IIaBEJIEBON KHUCIIOTHI,
MPOAHATU3UPYITE MOIYUCHHYIO 3aBUCUMOCTbD. 3aUIINTE HAOMIOJEHHS U CeJIaiiTe BBIBO/.
Tabnuna 1.
Pesynbprate! onbiTa |
Ne Konuenrpanus Bpewms, CkopocTb peakuu
pOOUPKH KHUCJIOTBHI, C, 7,C B YCJIOBHBIX €IMHMIIAX, V
MOJTB/TT =100/z, ¢t
0,2
0,3
0,4
0,5
0,6
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OnbIT 2. BinsiHue TeMIepaTypbl HA CKOPOCTh XUMHUYECKUX PeaKIuii
s onblTa HEOOXOAMM CTaKaH—TEPMOCTAT, HAMOJHEHHBIN BOAON M 3aKpPbITHIN KPBILIIKOW C

OTBEPCTHUSIMU JJIs1 IPOOUPOK U TEPMOMETPA.

1.

o

B Tpu npoGupku, BCTaBleHHBIE B KPBIIKY TepMocTaTa, HaneiTe no 10 kanens 0,5 M pactBopa
aBeseBoOi KUCIOTHL. B ueTBEpTYIO nMpobupky Ha 2/3 e€ 00béMa BiIeTEe pacTBOp NIEpMaHTaHATa
Kanus (MUIETKY OCTaBbTE B IPOOHPKE).

3anumuTte Temneparypy. B omnHy u3 mpobupox no0aBbTe 1 Karuiio nmepMaHraHaTa Kainus |
BKJIFOYUTE CEKYHIOMED.

W3meppTe BpeMs OT MOMEHTa J00aBlieHUs NEpMaHraHaTta Kajlus J0 W3MEHEHHUS OKpacKu
pacTBopa.

Harpeiite Bony B crakane Ha 10° Bbliie mpenpiaymiei remneparypbl. CHUMUTE CTaKaH C IUIUTKU
U TIOBTOPHTE OIIBIT B APYroi MpoOupKe.

[TpoBenuTe onbITHI pu 4 TEMIepaTypax, oTanyaromuxcs Ha 10°.

[Tony4yeHHble JaHHbBIE 3aHECUTE B TaOIHILY 2.



7. PaccuuTaiite mecTb 3Ha4eHUH TeMnepaTypHoro kosddunuenra (y). Haiiaure cpennee 3HaueHue

7.
8. CnemnaiiTe BBIBOJ O 3aBUCIMOCTH CKOPOCTHU JaHHOW XMUMHUYECKOH pEaKkIMy OT TeMIIEPaTypHl.

Tabnuua 2.
PesynbTaTe! onbiTa 2
No Temmnep Bpe Koncranra TemneparypHbiii
npo0 | arypa ombiTa, | Ms, 7,C | CKOpOCTH K B yCIOBHBIX K02 umenT y
UPKH t, °C enuannax, K =100/z, Y Yep
-1

C
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9. MW cnonp3ys ypaBHeHHE AppeHHyca ¥ BEJIMYMHBI KOHCTAHT CKOPOCTH TMPH Pa3THYHBIX
TEMIIepaTypax, ONMPEACINTe SHEPTHIO aKTUBAIMK JaHHON peakuuu. YpaBHEHHE AppeHuyca B
gorapupmuueckom Buae: Ink = Ink, — Ea/RT M0oxHO paccMaTpuBaTh Kak JTHHEHHOE ypaBHEHHE Y
=b-—ax (y=1Ink, b =1Ink, a = Ea/R, x = L/T). I'padmuecku Takoe ypaBHCHUE OIMUCHIBACTCS
npsimoii B koopaunarax Ink — 1/T. TaHreHc yriia HakJiOHa NPSIMOW K OCH aOCIMCC paBeH
BennunHe Ea/R.

10. Hus moctpoenus rpaduka In k = f(1000/T) 3anonuute Tabnuiy 3.

Tabnuia 3.
Jannbie 1is rpadiaecKoro Onpe/esICHNs YHEPTUN AKTHBAIIH
Ne /it Ink 1000/T
1
2
3
4

11. Toctpoiite rpaduk B koopaunarax In k — 1000/T.
12. OmnpenenuTe TaHTeHC yIia HAKJIOHA TPSMOM K ocu abciucc.
13. BpruncnuTe SHEPTHIO aKTHBAIIMH PEAKIHH:

Ea=tgo-R, rone R=8,314 Ix/(monb-K)

OnbIT 3. BiusiHue M3MeHeHMs] KOHIEHTPALMHU Pearupyrolux BellecTB HA paBHOBecHe
XHMHUYECKOH peakuuu
Peakuus mexnay xmopuaoM xenesa (111) u pomanuaoM aMMOHNSI OTUCHIBAETCS yPAaBHEHUEM:
FeCls + 3NH4CNS <> Fe(CNS)3z + 3NH4CI
1. Buecure B mpobupky Ha 1/3 ee o0bema NHUCTHIUTMPOBAHHOM BOJBI, A00aBbTE MO 2 Karljau
pactBopoB xyiopuaa xxenesa (1) u poganuna ammonus. Pa3nenure nomyueHHbIH pacTBOp HAa TPU
POOUPKH.
2. OpaHy mpoOMpKY COXpaHHUTE JJIsl CPaBHEHUs pe3ysbTaToB OMbITa (3TajioH). B npyryto noGaBbTe
4-5 xanens pactBopa FeCls, B Tpethio — Heckonbko kpuctauinkoB NH4Cl u Berpsixaute e€.
3. Kak u3meHMIach MHTEHCHBHOCTh OKpPAaCKM pPacTBOpa M B KaKOM HAaIpaBlI€HHUH CMECTUIIOCH
paBHOBecue AanHOM cuctemsl pu godasnennn FeCls u NH4CI? O0bsicHuTe ciBUT paBHOBECHS.
4. HanumuTe BhIpaKeHWE KOHCTAHTHI paBHOBECHUS M3y4aeMoil 00paTUMOil peakimu.

JlabopaTopnasi paGora Ne4 «PacTBOpPBI 3JIEKTPOJTUTOB)



Henb: n3ydeHre HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB DJIEKTPOJIMTOB.
OnpIT 1. DJ1eKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
N3yueHne 37IeKTPONpPOBOJHOCTH MPOBOIAT C TMOMOIIbIO NMPHOOpPA, COCTOSIIETO W3 JIAMIIBI

HaKaJIMBaHUs, CTaKaHa C paCTBOpPOM, Fpa(bI/ITOBBIX QJICKTPOJOB. 006 SJICKTPOIIPOBOAHOCTHU CYISAT I10
HaJIMYHUIO U MHTCHCUBHOCTHU CBCUCHMS JIaMIIbl HaKaJIMBaHH .

1.
2.

10.

11.

12.

=

Crakan émkocTbio 50 M1 HanoJHUTE Ha 1/2 ero 00bEMa TUCTUIITMPOBAHHOM BOJIOM.
Brutounte mpubop B cers. 3anumurte Habmogenus. OOnanaeT AUCTHIUIMPOBAHHAs BOJA
3JEKTPOIPOBOAHOCTBIO?
Otxmounte npubop. [IpUMmoAHAB KPBHIMIKY C 3JIEKTPOJaMH, BHECUTE B CTakaH ¢ BOAOH 1-2
LINATess U3MENbUYEHHOIO caxapa U IepeMelIanTe.
OnycTtute >7MeKTpoAbl B pacTBOp. Bximrounte npubop. 3anmmure HaOmroaeHus. SBisercs
pacTBOp caxapa IPOBOAHUKOM?
OTtxmounte mpudop. B crakan émxoctrio 50 Mt HaseliTe Ha 1/2 ero oObema 6€3BOJHOI YKCYCHOM
KHCJIOTBI.
Onyctute 37€KTPO/Ibl, BKJIIOUNUTE IPUOOp. 3anuIINTE HAOII0ICHUS.
Otxmrounte npudop. OTnelTe U3 crakana npumMepHo 1/4 o6beMa yKCyCHON KUCIIOTHI, J0OaBbTE
JTUCTUJUTMPOBAHHOM BOBI JI0 MPEKHEr0 00bEMa, pa3MeIIanTe pacTBop.
Onycture snexrpoabl. Bxitounre npubop. HabmropailiTe M3MEHEHHE 3JIEKTPOIPOBOJHOCTH
pacTBopa.
[ToBTOpUTE pazbaBiieHHE pacTBOpa U OINpPEJEIEHUE IEKTPONPOBOAUMOCTH emé pa3. B kakyro
CTOPOHY CMEUIAEeTCsl PaBHOBECHE AMCCOLMALIMM YKCYCHOM KHMCIOTHI Npu paszbaBieHun? Kak
3aBUCHUT CTENEHb JUCCOLMAIMM YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?
Otkmounte npubop. B crakane emkocthio 50 MJI IPUTOTOBHTE PACTBOP MOBAPEHHOM COMH,
pa3Menias B 25 MJI JUCTUJUIMPOBAHHOM BOABI 1-2 mimaresns XJopuaa HaTpusl.
OmnycTute 311eKTpoAb! B pacTBop. Brirounte mpubdop. [IpoBoauT 1 pacTBOp MOBapEHHON COITU
JNEKTPUYECKUH TOK?
Cnenaiite BbIBOJ K ONBITY (0OpaTuTe BHUMaHHE Ha TUIbl XMMHUYECKOH CBSI3U B BEIIECTBAX,
3JIEKTPOIIPOBOIHOCTh BOJHBIX PACTBOPOB KOTOPBIX M3Y4aH B JJAHHOM OIIBITE).
OnpIT 2. CMenIeHHe pAaBHOBECHS 1M CCOLUALMH €J1a00r0 3J1eKTPOJINTA
Haneiite B aBe nmpobupku no 5-7 kanens 0,1 H. pacTBOpa yKCYCHON KHUCIIOTHI.
B xaxnayro npoOupky mobaBbTe IO OJHOW Kalule METUIIOBOrO opaHkeBoro. Kak oxpacuics
MHIMKATOP MO BIUssHUEM HOHOB H?
Opnny npoOUpKy OCTaBbTE B KaueCTBE KOHTPOJIbHOM, B Apyryto npubaBbTe 1 mimarens aneraTta
Hatpus CH3COONa.
[lepememaiite pacTBOp M CpaBHHUTE LIBET MOJIYYEHHOI'O PAacTBOpA C LIBETOM B KOHTPOJBHOM
npoOupke.
Hanumure ypaBHeHME [uCCOLMAlMM YKCYCHOM KHCJIOTHI W BBIPQ)KEHHE KOHCTAHTHI €€
JUCCOLUALINY.
OO0bsicHUTE, KaK CMEILIAeTCsl paBHOBECHE JIMCCOLMALIMY CJIA00r0 3JIEKTPOJIUTA MIPU YBETUYEHUH
KOHIEHTPAallUl OJHOI0 M3 BHJIOB MOHOB 3TOro 3jiekrponurta? Kak MeHsercs mpu 3TOM €ro
CTEIEHb AUCCOLUAINN?
OnsbiT 3. HanpasJieHne 00MeHHBbIX MOHHBIX NPOLIECCOB B PACTBOPAaX  JJIEKTPOJIUTOB
a) B CTOPOHY 00pPa30BaHUsA CJ1a00r0 JIEKTPOJIUTA
HaneiiTe B 1Be npoOupku mo 5-7 karmesnb 2 H. pacTBOpa FMAPOKCHA HATPUSI.
B xkaxnayro mobGaBpre mo oxHOW Kamie (deHondTanenHa. llox BIHMSHHMEM KakuX HOHOB
(denondrazenH oKpacuiICcs B MaTMHOBBIN 1BET?
B onny mpobupky no6asnsiite Mo KarisiM 2 H. pacTBOpa COJISIHOM KUCJIOTBI, BO BTOPYIO — 2 H.
pacTBOpa YKCYCHOM KHCIOTHI J0 OOECIBEYMBAHMS pacTBOpa (KOJUYECTBO H3PACXOJIOBAHHBIX
KareJab KUCJIOT OTCUUTATBH!).
Yem oObscHSETCA HMCUe3HOBEHHE OKpacku? B kakom ciyuae oOeciiBeunBaHHE pacTBOpa
HacTynuwio Osictpee? Iloyemy paBHOBecHE MOHHOTO TIpollecca CMEIIAETCS B CTOPOHY
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0o0pa3oBaHUs BOJBI MPU HAJTUYUU B JICBOW YaCTH PABEHCTBA MAaJIOMCCOIMUPOBAHHBIX MOJIEKYII
YKCYCHOM KHUCIIOTHI?

0) B cTOPOHY 00pa30BaHMs MAJIOPACTBOPUMOr0 BellecTBA
B onny npo6upky BHecute 10 karenb pacTBopa XJjaopua Kaiablus, B Ipyryro 10 kanens xiaopuaa
CTPOHIIUS.
Jo6aBbpTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHI. B 00enx s nmpoOupkax BhINal OCAI0K?
OObsicHUTE pa3nuuus, MONb3ysich BenuauHamu [P mist cynb(aTtoB KanbIvs U CTPOHIIHS.
Jo6aBpTe B MPOOMPKY C PacTBOPOM CONHM Kajblus 3-4 Kariv KOHIEHTPUPOBAHHOM CEpHOMU
kucinoTel. Habmonaiite o6pazoBanue ocaaka U 00BbSICHUTE IPUUNHY €0 BBIIAICHUSL.
Bpruncnure KOHIICHTpAIIMK HOHOB S04%, HeobxoauMBIe uIsi ocaxaeHns HoHoB CaZ* u Sr** u3

pacTBOpoB paBHOH (1 M) KOHIIEHTpaIH, €CIIA IIPesso, = 6,110, 1P, = 2,810,

OnsIT 4. I'ugponus coJiei

a) Onpenesenne pH pacTBopoB coJeit
Hanecute karmumo pactBopa NaNO3s Ha onocky yHUBEpcanbHOW WHANKATOPHOW OyMard.
CpaBHHTE OKpacKy ¢ 3TaJloHOM. 3anuiure BenuuuHy pH pactsopa.
[IpoBeaure ananorunuHbie onbIThl ¢ pactBopamu NaxCOs, NaHCOs, Al(NO3)s.
Kakas cpena B kax1oM U3 B3STbIX pacTBOpoB? [louemy?

0) Bausinne TeMnepaTypbl Ha cTelleHb THAPOJIN3a COJIN
Haneiite B npobupky 15-20 kamnenb AMCTUILIIMPOBAHHOM BOJBI.
Buecute B He€ 1-2 mimarens anerata HaTPHUsl U BCTPSIXHUTE MPOOUPKY.
Jlo6asbre 1-2 kamm dpenondranernna. OOpaTuTe BHUMaHUE HA OKPAcKy MHIMKATOpa.
Harpeiite conepxumoe nmpoOMpKH B TUIaMeHH cUpPTOBKH. JlaiiTe 00bscHEHHE HAOIIOAaEMOMY
sBJIeHUI0. Hanummre ypaBHeHUe peakiuu.
Oxnanurte npoOUPKyY B XOJIOAHOU Bojie. [IpoucxonuT a1 CHOBa CMEIlEHHE PAaBHOBECHSI?
CnenaiiTe BBIBOJ| O BIIMSIHUU TEMIEpaTyphbl Ha CTENEHb THAPOIIU3A.

B) Bunsinue uzmenenus pH cpeabl Ha cTeneHb ruApoJIM3a COH
Buecure B npoOupky 10 kanenab 1UCTUIUIMPOBAHHON BOJBI.
JHo6asbre 1-2 kpuctamia xnopuaa onosa (II) u Berpsixuute npoOupky. Obpa3zyromuiics 6emnbiit
0CaJIOK MpeJCcTaBiseT codoii ocHOBHYIO couib ooBa (IT) Sn(OH)CI.
Hanummre noHHoe ypaBHEHHE COOTBETCTBYIOLIEH peakuu THAPOIIU3A.
JloGaBbTe 5-10 kamenb pacTBOpa CONSIHOW KHUCIIOTHI, YBEJIWYUB STUM KOHILEHTPALUIO HOHOB
Bostoposia. PactBopuics nu ocanok? Kak nosnusuio ymensineHue pH pacTtBopa Ha CTeneHb
TUApOIIN3a conn?

r) HeoOpaTumslii ruapoJms coJieit
B npoOupky Haneiite 6-8 kamnenb pacTBOpa HUTpaTa alllOMUHHUSL.
Jlo6aBbTe Takol xe 00beM pacTBopa KapOOHATa HATPUS.
OtmeTbTe 00pa3zoBaHUE OCaJKa TUAPOKCHIA ATOMUHUS M BbIAEIEHUE Iy3bIPbKOB OKCHIA
yraepoaa (IV).
Hanummure ypaBuenus peakiuil. Crenaiite BbIBOI.

Jladoparopnasi padora NeS «OkucauTEeIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN)
Henab: mnpoBeAeHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUA M COCTABICHHE UX

YpaBHEHUM.

ook wdE

OmnsIT 1. Peaknun 1ucnponopuuoHMpoOBaHNus
a) Peakuusi AMCNIpONOPIHOHMPOBAHNS CYJIb(PUTA HATPHUS
B oy nmpobupky nomectute 1-2 KpucTayuivka cyiab(puTa HaTpHsl.
Bo BTopyto npoOupky nomectute 1-2 KpUCTaUIMKa MPOKAJIEHHOIO CyIb(GuTa HATPUSI.
B 00e npoOupku BHecuTe 1o 5-6 Karneiab JTUCTUIUTUPOBAHHOMN BOIBI.
PacTBopuTe conm, HaxosIIMecs B MPOOUpPKax.
Jlo6aBbTe B KaXyt0 MPOOHUPKY 10 2-3 Karum pactBopa cyiabdpata meau (II).
OTMeThTe OKpacKy 0CaJIKoB B 00eux MpoOupKax (YepHbIN 0CaJoK MpencTaBiseT co0oil cynbdun
meau (11)).
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OOBscHUTE Pa3TUYHBIE OKPACKU OCA/IKOB.
Hanumure ypaBHeHHE peakIUU pa3lioKEeHUs Cylb(uTa HATpHsl, YYUTHIBAs, 4TO OJHUM U3
MPOJYKTOB IPOKAIMBAHUS SIBIACTCS CyNlb(haT HATPUSL.
CocTaBbTe HOHHBIE U MOJICKYJIIPHBIE YPaBHEHUS PeaKIiii oOOMeHa.
0) Peakuusi nucnponopuuoHupoBaHus xJjaopuaa oaosa (II)
B npobupky HaneiiTe 6-8 karens pactBopa xsopuaa oiosa (II).
JloGaBbTe 1O KarisiM pacTBOP LIEJIOUU J0 MOSIBICHUS OCa/lKa U JAJIbHEHIIET0 €ro PaCTBOPEHMS.
[Tpuneiite k pactBopy 10-12 kamenb TUCTHUTMPOBAHHOMN BOJIBI.
Harpeilite pacTBOp 10 NOSIBIEHUS YEPHOTO OCAKa METAJUIMUECKOTO OJI0BA.
Hanumure ypaBHeHus peakuuid oopazoBanus: ruapokcua ojosa (II); rerparugpokcoctannara
(IT) maTpus; onoBa u rekcarugpokcocrannara (IV) narpusi.
OnbIT 2. BHyTpUMOJIEKY/JISAPHbIE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH
B npobupky nomectute 2-3 kpucrayumka ouxpomara ammonus (NHs4)2Cr207.
Cogepxumoe npoOUpKU HarperTe HaJ| IJIaMEHEM CIIUPTOBKHU JI0 TeX IMOp, MOKa He IPOU30ii1eT
OypHOE pa3yioKEHUE COJIU.
Hanummre ypaBHeHHE peaklUy, YUUTHIBAs, YTO 3elieHasi OKpacKa MPUHAAJICKUT OKCUIYy XpoMa
(III). Kpome Toro, B peakiiuu 00pa3yroTcs a30T U Mapbl BOJBI.
OnbiT 3. Binsinue cpeabl HA MPOTeKAHUE OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX pPeaKkuuii
a) Bausinue pH cpeabl Ha XapakTep BOCCTAHOBJIEHHMS NIEPMAHTAHATA KU
B Tpu npoOupku BHECUTE 10 2 KaIlJll pacTBOpa IepMaHTaHaTa Kajusl.
B oany npobupky modaBeTe 2-3 Kariy 2 H. pacTBOpa CEPHOM KUCTOTHI
Bo BTOpy!o npoOupKy BHecUTe 2-3 KaIlIk BOJBI.
B Tpetsio mpoOupky npuienTe 2-3 Karm pacTBOpa HIETOYH.
Bo Bce Tpu mpoOupku BHECUTE MO 2 MUKPOILITIATeNs CyIb(QUTa HATPUS U IIEpEMEIIaiiTe pacTBOPHI
JI0 [IOJIHOTO PaCTBOPEHUSI KPUCTAILIIOB.
HabmroaliTe 3a ©13MEHEHHEM OKPACKH PACTBOPOB BO BCEX TPEX CIIydasiX.
Hanwmure ypaBHeHHs peakiuii BOCCTaHOBIICHHS NEpMaHTaHaTa Kalus CYIb(UTOM HATpUsS B
pa3HBIX CpelaxX, YUUTHIBAs, YTO B COCIMHEHHUS MapraHiia B pa3InYHbIX CTEMIECHAX €r0 OKUCICHUS
MMEIOT XapaKTepHble OKpackm: moH MnO, - duonerosslii, HoH MnO; - 3enensii, Mn?* -
GecIBETHBIH, a OKCHL U THAPOKcHA Mn*" - ManopacTBOpHMBIe BelecTBa KOPHIHEBOTO I[BETA.
K xakoMy THIy OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN OTHOCSTCS MPOBEIECHHBIE B OIIBITE
3a peakuuu?
0) Bansinne pH cpenbl Ha cMelleHHe PABHOBECHSI B OKHCJIMTEIbHO-BOCCTAHOBUTEIBLHBIX

peaKIusix

1.

2.
3.
4

[TomecTuTe B mpoOUpPKY HEOOIBIION KPUCTAIUIUK Hoa.
JloGaBbTe 8-10 kamenb pacTBOpa ILIEI0YH.
[Tepememaiite coaepx’umMoe NPOOUPKH JI0 TOJTHOTO pacTBOPEHUS Hoza.
K oOpazoBaBmiemycsi OecuiBeTHOMY pacTBOpy mpubaBbre 10-14 kamenb pacTtBopa cepHOM
KHCJIOTHI /10 MOSIBJIEHUS! Oypoil OKpacKu pacTBoOpa.
[Tonb3ysick pacTBOPOM Kpaxmalia, TOKaXXHUTe, 4To Oypast OKpacka BbI3BaHa OOPATHBIM MIPOLIECCOM
o0Opa3oBaHus CBOOOIHOTO HOa.
Harnnmumre ypaBHEHHsI peaklMii, y4UThIBas, YTO MPHU PACTBOPEHHWH HOJA B PacTBOPE IIEIOUYU
o0pa3yroTcs conu HomoBoaopoaHoii HJ u fiomnoBatucroit HJO xucnor.

OnbIT 4. OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD 3JIEMEHTOB, BXOASIIIUX B

COCIMHCHUA B HpOMe)KYTOqHOﬁ CTCIICHH OKHUCJICHUSA

b

a) BzanmoaeiicTBre MepoKCUIA BOAOPOIA C IEPMAHTAHATOM KaJus
K 1-2 kamsim pacTBopa niepMaHraHara Kanus 100aBbTe 2-3 Karjiu pacTBOpa CEPHOM KUCIIOTHI.
JloGaBbTe K moJydeHHOMY pacTBOpy 2-3 karuin 3%-HOro pacTBopa MepoKcHia BOA0poa.
Kak n3smenmiace okpacka pactBopa? Kakoii ra3 Beaensercs?
Hanumure ypaBHeHune peakiuu. Kakue cBOMCTBA IPOSBISIET B HEM MEPOKCH]T BOopoaa?
0) BzanmopneiicTBue nepokcuaa BOAOPOAA C HOAUAOM KaIusl
K 3-4 xamism pacTBopa noauaa Kajus npuiente 3-4 Kariau pacTBopa CEpHOU KUCIIOTHI.
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[TpubaBbTe K MOTyd4eHHOMY pacTBOpy 1-2 karmu 3%-HOTo pacTBOpa NEPOKCHIa BOJOPOA.
s kakoro BelIecTBa XapakTepHa MOsIBUBIIAsCS OKpacka pactBopa? llonb3ysich pacTBOpom
Kpaxmaiia, IOKaXuTe, 4To Oypasi OKpacka BbI3BaHa 00pa3oBaHHEM CBOOOJHOTO Hofa.
Hanummure ypaBHeHue peakunu. Kakue cBOMCTBa MPOSBIISIET B HEM MEPOKCU BoJaopoia?

OnsIT 5. Oprannyeckne BenecTBa B Ka4ecTBe BOCCTAHOBUTe el

a) BoccranoB/ieHHe OMXpoMaTa Kajaus
B npoGupky momecture 5-6 kamnenb pacTBopa Ouxpomara HaTpHsl.
Bnecure B Hee 2-3 Kamiu KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
JloGaBbTe 4-5 kanens aTriioBoro crnupra C2HsOH.
OTmeThTe M3MEHEHHUE I[BETa PACTBOpA M MOSBIIEHUE CIEHU(PUYECKOrO «sI0JIOYHOrO» 3araxa,
npucyiero ykcycaomy anpaerungy CH3CHO.
Hanummre ypaBHEHHE peakIuu, yYuThIBasi, oopasyercs coyib xpoma (I1I).

0) BoccTaHoB/1eHMe IepMAHTaHATA KAJIUSA
Brecute B mpoOupKy mo 5-6 Kameib pacTBOPOB IIABEJICBOM KUCIOTHI M 2 H. pacTBOpa CEPHOU
KHCJIOTBI.
JoGaBbTe 2-3 KamiM MepMaHraHaTa Kaius W HaOmogaiiTe uyepe3 HEKOTOpoe BpeMs 3a
oOecrBeYBaHUEM IT€pMaHIraHaTa Kajusl.
CocTaBbTe ypaBHEHUE PEAKIUU, YIUTHIBAs, YTO IEpPMaHTaHAT-UOH BOCCTAHABIMBACTCS J0 HOHA
mapranma (II). B peaknuu taxke Beimensiercs okcun yraepoaa (IV), mo xortoporo oxkucisiercs
1IaBesieBas KUCIOTA.

JlaboparopHasi padora Ne6 «Koppo3usi MeTa/L10B»
Heab: o3HaKOMJIEHHE C DJIEKTPOXUMHUYECKON Koppo3uew; ¢dakTopamu, BIHSIONIUMU Ha

KOPPO3UI0; MECTOAAaMH 3alIUThI OT KOPPO3HUH.
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OmnbIT 1. BinsiHMe AKTHBHOCTH KOHTAKTHPYIOLIEr0 MeTAJ1JIa HA KOPPO3HI0
Bosbmute Tpu ckpenku ans Oymar. B onHy BCTaBbTE€ TOHEHBKHI KYCOYEK METAILTUYECKOIO
0JI0Ba, BO BTOPYIO — ME/IH, TPEThIO OCTABbTE B KAYECTBE KOHTPOJISL.
Jlo6aBbTe B Tpu MPOOUPKH C BOJIOM IO OJTHOM Karuie pacTBOpa COJITHOW KUCJIOTHI, 1O 2-3 Karuiu
pactBopa kpacHoi kposiHO# coiu K3[Fe(CN)s] 1 omycTHTE B HUX CKPETIKH.
OTMeThTe MHTEHCUBHOCTb OKPACKU BO BCeX TPEX MPOOHpPKaX.
Crenaiite BBIBOABI O CKOPOCTH KOPPO3UH B KAXKJOM CITy4yae M HAMUIIUTE KaTOJIHbIE U aHOJHbIE
peaKkiIuu.

OnbiT 2. Biausinue cpeabl HA CKOPOCTh KOPPO3HH
Bosemute Tpu npoOupku. B nepByro HanelTe pacTBOp XJIOpUIa MarHus, BO BTOPYIO — PacTBOP
COJISTHOM KHUCJIOTBI, B TPETHIO — TUCTHUINIUPOBAHHYIO BOJY.
OHOBPEMEHHO OITyCTUTE BO BCE MIPOOMPKU 1O OJJHOM CKpEIKe.
JloGaBbTe yepes 5-10 MUHYT B KaXX1yt0 IPOOUPKY MO 3 Kariu pacTBOpa KpacHON KPOBSIHOM COJIH.
OObsicCHUTe HMHTEHCHUBHOCTh OKpacku (BO BceX I MpoOupkax?), HANMUIIUTE YPaBHEHUS
MIPOTEKAIOIINX PEAKIUH, CIETAUTE BBIBO.

OnbIT 3. DJIEKTPOKOPPO3HA MeTalIa
Haneiite B U-06pa3nyro TpyOKy pacTBOp XJIOpHJIa HATPHSI.
Jlo6aBbTe B KaXJ10€ KOJIEHO IO 2 KalljIi pacTBOpa KPacHOM KpOBSIHOM coyin U GpeHosdranenHa.
[Torpy3utre B pacTBOp KeNE3HbIE OJJIEKTPOIbI (CKpPENMKH) W TMOJKIIOYUTE K DJIEKTPOJaM
MOCTOSIHHBIN TOK.
OO0BsicHUTe HAOIOJCHUS U 3aMUIINTE aHOHBIA U KaTOIHBIN MPOIIECCHI.

OnbIT 4. AHOIHBIE M KATOAHbIC MOKPBLITHS
Haneiite B 1Be mpobupku no 15-20 kamenb pacTBopa CEpHON KUCIOTHI M J00ABHTE 1O 2 Karllu
pacTBOpa KPaCHOU KPOBSIHOM COJIH.
Onyctute B OJHY NpOOMPKY MOJOCKY OIMHKOBAHHOTO >KeJe3a, B JIPYI'yl0 — JIYKEHOTO,
IpeBapUTENBbHO C/IeaB Ha MX MOBEPXHOCTH ITyOOKHE aparnuHbl HOKOM.
OtMmetbTe yepe3 5-10 MUHYT TOSIBJICHHE CHHEH OKPAaCKU B MECTE IapanuH (B Kakoi mpooupke?).
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OObsicHuTe HAOMIOJEHUS W 3alWIIUTE AaHOAHBIA M KATOMHBIA MPOIECCHl s  KaKAOU
raJibBaHOIapshI.

OmnsIt S. IIpoTekTopHas 3a1UTA
JloGaBbTe B 1Be MPOOMPKH C AUCTUIUTMPOBAHHON BOJIOH 10 OJJHOM Karljie COJITHON KUCIIOTHI U 110
JIBE KaIUIM pacTBOPa KPaCHOU KPOBSIHOM COJIH.
Onyctute B 0JJHY POOUPKY CKPEIKY, B IPYT'yI0 — CKPENKY B KOHTAKTE C AJIFOMUHHEM.
OTMeTbhTe MOsIBICHUE NHTEHCUBHOM CUHEH OKpacKH (B Kakou mpoOupke?).
OO0BbsicHuTe HAOMIOICHHS. 3aUIIMTE KATOIHBIN U aHOIHBIN mporiecchl. Crnenaiite BeiBo. Kakyto
POJIb BBITIOHSET AIFOMUHUNA?

OnpbIT 6. [IpuMeHeHne HHTHOMTOPOB
HaneiiTe B 1Be poOupku 1%-Hbli pacTBOP CEPHOM KUCIOTHI U 0OABBTE 1O 2-3 Karii pacTBopa
KpacHOM KPOBSIHOM COJIH.
PactBopuTe B 0HO# npoOupke yporponuH (1 mimarens).
Onyctute B 00e mpoOupku mo oxHou ckpenke. Kakoit nabmomaercs sddexr? Kakyro posb
BBITOJIHAET YPOTPOIIUH?

Kputepun onenkn:
- 9-10 GanoB BBICTABISETCS CTYACHTY, €CIIM OTYET BBIMOJIHEH 0€3 3aMeUYaHmii;
- 7-8 6aJUTOB BBICTABIISICTCS CTYJCHTY, €CIIA B OTYETE COACPKATCS HEOOBIINE HEJOUETHI;
- 3-6 OaJJIOB BBICTABIISIETCS CTY/ICHTY, €CIIH B OTUETE COJIEPIKATCS CYIICCTBEHHBIC OITHOKH;
- 2 Gajuta BBICTABIISICTCS CTYACHTY, €CITU OTYET HEe 0OPMIICH, HO paboTa BBITIOJHEHA.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Ne i/m Bonpocsl k 3auery

1 OCHOBHBIE IIOHATHS XMMHUHU: aTOM, HOH, MOJIEKYJ1a, JIEMEHT, BEIIECTBO

2 CHMBOJIBI XMMUYECKHX 3JIEMEHTOB

3 MoJb - KaK eIMHUIIAa U3MEPEHNUs KOJIMYECTBA BELECTBA

4 3aKOH COXpaHEHHsI MAacChl, MOCTOSHCTBA cOcTaBa. [IpMMeHEHHEe ero B XMMHUYECKHX
pacuerax

S) 3aKoH IIOCTOSIHCTBA cocTaBa. [IpyuMeHeHue ero B XuMHYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOIICHUM U IPUMEHEHHE €0 B TEXHUYECKUX pacyerax

7 ["a30BbIii 3aKOH ABOragpo ¥ NPUMEHEHHE ero B TEXHUYECKUX pacyeTax

8 I"a30Bb111 3ak0H MeHeneeBa-Kialineposa ¥ NIPUMEHEHHE €0 B TEXHHYECKHUX pacderax

9 XUMHUYECKUI SKBUBAJICHT IPOCTBIX M CIOXKHbIX BEILECTB

10 MouisipHasi Macca U MOJISIPHBIN 00bEM SKBUBAJIEHTA

11 3aKOH 9KBHBAJIEHTOB

12 [lonsitre 06 sHTanbnuu. IlepBolil 3aKOH TEPMOIMHAMUKH.

13 DHTanbnus 00pa30BaHUs BEIICCTBA

14 DHTaNBIWS peakiuu. 3akoH ['ecca

15 DOHTANBNNS CTOPAHUS U TEIUIOTBOPHASI CIIOCOOHOCTH TOTUTUB

16 OHTponus - Kak TepMOJMHAMUYECKass (PYHKIUS COCTOSIHUA cucTeMbl. Pacuer sHTponuu
peaxknuu

17 Hanpasnennocts xumuueckux peakiuii. Jueprus ['n66ca

18 CKOpOCTh XMMHUYECKHX peakiiii. ' OMOTeHHbIE U TreTepOreHHBIE MTPOIECCHI

19 3akoH AeicTByronmx Macc. KoHcTaHnTa CKOpOCTH peakiuu

20 3aBUCUMOCTh CKOpPOCTH OT TeMmmepaTypsl. TemmnepaTypHblil ko3¢ ¢uinuent. IIpaBuio
Bant-T'odda

21 VYpaBHeHne AppeHuyca. 3aBUCUMOCTb KOHCTaHTbI CKOPOCTH OT TemImeparypbl. Pacuer
SHEPIUU aKTHBAIHU

22 3aBHCUMOCTh CKOPOCTH PEAKIMH OT NaplUaIbHOIO AABJICHUS

23 Xumnyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 CwMmemenue xumuueckoro papHoBecus. [punmun Jle-laTense

25 PactBopbl. CriocoOb! BeIpaKeHHsI KOHIIEHTPALIUK PACTBOPOB

26 Mexanusm pactBopeHus. TepmMonHaMuKa pacTBOPEHHSL.

27 KonnuratuBHble cBoiicTBa pacTBOpOB: 3akoHbI Paynst u Bant-T'odda

28 VicTuHHBIE W TOTEHIMAJBHBIE SJIEKTPOJUTHI. Jluccommarnus SIeKTPOIUTOB (KHUCIOT,
OCHOBaHHUH, cosieit). KoHcTaHTa quicconManny MOTeHIMANbHBIX 3JIEKTPOJIUTOB

29 3akoH pazbasnenust Octanpna. M3otonndecknii koddduiment.

30 3akonsl Payns u Bant-I'odda 11 pacTBOPOB JIEKTPOIUTOB

31 Jucconmanus Bonbl. Bogopoausii mokasarens (pH)

32 ITpou3BeneHNe paCTBOPHMOCTH.

33 OOMeHHBIE peakIH B pacTBOPaX JEKTPOIUTOB

34 IM'uaponms. pH BogHBIX pacTBOPOB coeit

35 JlucniepcHble cucreMbl. Koutonineie pacTBOPHI

36 [Tomy4yeHne KOJUIOMIHBIX paCTBOPOB

37 CBoiicTBa KOJUIOUAHBIX PACTBOPOB

38 DIEKTPOXUMHYECKUE CUCTEMBI




39 DNEeKTPOAHBINA MTOTEHITUAI.

40 Ypasaenne Hepucra. CtaHgapTHBIN 31€KTPOAHBIN MOTEHIMAI

41 XUMUYECKUE UCTOYHUKH ToKa. ["anbBanmdeckuii semenT. [punuun u pacuer 3/1C

42 DneKTpoian3 pacniaaBoB. PacTBopuMBIN aHOJ

43 DneKTpoan3 BOJHBIX pacTBOpoB. KaTo1HbIe M aHOIHBIE IPOLIECCHI

44 3akonbl Dapages.

45 IIpuMeHeHHe 2IeKTPoIIn3a B IPOMBIIUICHHOCTH

16 Koppo3sus 'METAJIIOB U CIIABOB. ITpuunnbl koppo3uu. Tunsl U BUABI KOPPO3UOHHBIX
IOpaXKEHUM

47 Xumuueckass KOppo3us MeTayuioB. ['a3oBas koppo3us. XapaKTepHCTHKAa OKCHIHBIX
IIJIEHOK

DnexTpoxumuueckas Koppo3us. Koppos3uss Ha KoHTakTe AByX MeTawioB. OlieHka
CKOPOCTH KOPPO3HOHHBIX IPOLIECCOB.

48

49 Brnusinue pa3nuyabix GakTOpoB HA AIEKTPOXUMUYECKYIO KOPPO3HIO

MeTtoanl 3alllUThl METAIOB OT KOppO3UH. Meraninueckue u HEMETaUIMYECKHE

50
nokpbITUs. [IpoTekTopHas u katogHas 3amura. THruOUTOpsl KOPPO3UU
7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma
NnpoBeeHust
Cemectp . Kpurepun u HOpMbI OLEHKH
NPOMEKYTOYHOI
arTecTaumu
1 3ayer (1o Texyuuit pedtunr cocrasiser 40-
«3a4TEHO»
HaKOIUTEIbHOMY 100 GanyoB
€UTUHT Tekymuii pedTuHr cocrtapiseT 0-
P y) «HE 3aYTEHO» YIUIH P
39 6amioB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAY4YHOI

Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox m3panus ouoaunortexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
9BC
1 | H.C. AxmetoB OO011as ¥ HeOpraHUYecKasi XUMHUs: YUeOHUK Y4eOHuk 2020 9BbC
/ H. C. AxmetoB. — 11-e u3n., crep. —
Cankr-IlerepOypr: Jlanp, 2020. — 744 c. —
ISBN 978-5-8114-4698-8.
2 | H. B. KopoBuHn [u ap.]; mox | Obmiast xumust. [ DIeKTpOHHBIN pecypc]: Y4ebGHOoe mocobue 2017 3BC
pen. H. B. Koposuna, H. B. | Teopus u 3agauu: yue6. nocobue / H. B.
Kynemosa. Koposwun [u np.]; mox pen. H. B. Koposuna,
H. B. Kynemosa. - U3a. 2-e, crep. - CaHkT-
[TetepOypr: Jlansp, 2017. - 492 c.: un. -
(YueOnuku nis By30B. CrienuanbHas
muteparypa). - ISBN 978-5-8114-1736-0.
3 | JI. H. baunos [u ap.]; nox Xumust [DneKTpoHHBIH pecypc]: yueo. amst VYueObHUK 2016 9BbC

Hayd. pexa. W. JL.
[Teppunosoii, T. B.
Coxkoi10BOH.

By30B / JI. H. biiunoB [1 1p.]; moa Hayy.
pen. 1. JI. Ilepdpunosoit, T. B. CokonoBoi. -
Cankr-IlerepOypr: Jlanp, 2016. - 272 c.: uin.
- (YueOnuku ams By30B. CrienuanbHas
muteparypa). - ISBN 978-5-8114-2038-4

8.2. lonosiHMTE/ILHAS JIMTEPATYPaA




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamMoTeke /
n/n MeTOoHYeCKoe mocodue,
HaumeHnoBanue
NMPaKTHUKYM, IP.) 3EC
1 |JIL. A. bop3osa OcHOBBI 00mIEH XUMHH [DIEKTPOHHBIN Y4ebHoe mocobue 2014 3BC
pecypc]: yueb. mocobue / JI.JI. Bop3oma,
H.IO. Yepnukosa, B.B. fkymes. - CaHkT-
[TetepOypr: Jlans, 2014. - 469 c.: un. -
(Yuebnuku gans By3oB. CneuuanbHas
autepatypa). - ISBN 978-5-8114-1608-0.
2 | H. ®@. Cracp Pemienne 3amau  mo  oOmiel  XUMHH 2016 9bC

[DnexTpoHHBIH pecypce]: yued. mocobue / H.
®. Cracs, A. B. Kopmynos. - U3x. 3-e, crep.
- Cankr-IletepOypr: Jlanp, 2016. - 168 c.: ni.
- (Yuebnuku pans By3oB. CneuuanbHas
autepatypa). - ISBN 978-5-8114-2274-6.

YuebHoe mocodue




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JaAHHBIX M MH(POPMANMOHHBIX CHPABOYHBIX
cucTemM
byTtnepoBckue cooOmeHus [ DIeKTpOHHBIN pecypc]| : MHOTOIIpeAMET. Hay4. )KypH. / OO0
«HHOBaLlMOHHO-U3ATENBCKUM 1OM «ByTIepOBCKOE HacIeque»». — DIEKTPOH. KypHal. —
Kazanb : OO0 «MHHOBAaIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»y», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuUMUS B UHTEpPECaX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hayd.
xKypH. / Cubupckoe otaeneaue PAH. — DnekTpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.

http://www.sibran.ru/journals/Hviur/

8.4. [lepeueHb MPOrpaMMHOro odecneyeHnst

Ne Hanmenopanue IO PexBU3NTHI zlorosi)pa
n/n (1aTa, HOMep, CPOK JAeHCTBUS)
1 | Windows JHorosop Ne 690 ot 19.05.2015r., cpok
JeCTBHS - OECCPOUHO
2 | Office Standart JHorosop Ne 690 ot 19.05.2015r., cpok

nerctBus - 6eccpouno; Jorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHaJbLHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIleCTBJIEHUsI
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U

3aHITHI CEMUHAPCKOTO TUTA. YueOHas
ayIUTOPHS JJII POBEJCHUS J1a00PaTOPHBIX

Ne ApP. 00bEKTOB ISl IPOBEACHUS
N Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN
padoThI 0fyuaroumxcsi (HoMep ayTUTOPHH)
VYyeOHas ayauropust AJis npoBeeHus 3aHATHil | CToJIbl yUeHUUYECKUEe TPEXMECTHBIE U
JEKIIMOHHOTO THMA. YueOHas ayJuTopus I | ABYXMECTHbIE MOHOOJIOKH, CTOJ
NPOBEJCHUS 3aHSATUA CEMHUHApPCKOTO THUMA. | MPENoJaBaTeIbCKUM, CTYI
VYuyebHast  ayauTopus UL KypCOBOIO | IpemojaBaTelbCckuil, kadeapa, 1ocka
IPOEKTUPOBaHUS  (BBIMOJIHEHMSI KYPCOBBIX | MEJIOBas . SKpaH HaBECHOM, IIPOEKTOP.,
1 | pabot). YueOHas ayauropus JUisl IPOBEIEHHS | IPOLIECCOP. MBIIIb KOMIIL., MYJbT.
TPYIITOBBIX 17§ WH/IMBHyaTbHBIX
KOHCYNIbTallMid. YueOHas ayauTopus Jjs
NPOBEJCHUS 3aHATUN TEKYIIEro KOHTPOJIS U
IIPOMEXYTOUYHOM aTTecTaluy.
(A-125)
JlaGopatopus "OO1eit 1 HeopraHUIECKOM Cron nabopaTopHbIi, CTOI
xumun" YueOHas ayJUTOpHs 171 MPOBEACHUS | TPUOOPHBIN,BHITSHKHOM 1IKad , mkad 1is
2 | nabopaToHbIX padoT. peaKkTHBOB , mIKad s MOCYAbI, apTa
(A-310) y4eHHUYECKasi, CTOJ MMChMEHHBIH., TYMOBI,
MOWKH, TaOypeThI, TOCKAa MEJIOBAsL.
Komnrerotepnsiit knacc. YueOHas aynutopusi | CTobl ydeHUYECKHUE, CTOI
JUISL IPOBENICHUS 3aHATUH JIEKIIMOHHOTO THIA. | IIPENOAABATENbCKUMN, CTYNIbsl YYEHUUECKUE,
3 | YuebOHas ayquTOpus IS TIPOBEICHHS nocka ayautopHas (mapkepHas), [1K ¢

BBIXOJOM B CCTh I/IHTCpHeT



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

n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

pabot. YueOHast ayAuTOpHs ISl KypCOBOTO
MIPOSKTUPOBAHUS (BBITIOJTHEHHS KyPCOBBIX
pabot). YueOHas ayquTopus sl IPOBEICHUS
TPYIIOBBIX U WHIWBUIYAIbHBIX
KOHCYJIbTAIMi Y4eOHast ay JUTOPHUs st
MIPOBEJICHUS 3aHSATUN TEKYIIETO KOHTPOJIS U
POMEKYTOYHOW aTTEeCTAIIHH.

(YJIK-812)

[TomerieHre aJsl CaMOCTOSITENIBHOM pabOThI
crynenros (I'-401)

CTOsBl yYEHUYECKHE, CTYIIbSl YUEHUUECKHUE,
I1K ¢ BbIxOA0M B ceTb MHTEpHET




