denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.5.09

(unoexc oucyunnumnwr)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

XUMUASA

(HaumeHoOBaHUE OUCYUNTIUHDL)

10 HAIMPAaBJICHUIO ITOATOTOBKH (CITEIIUATLHOCTH )
15.03.01 MammHocTpoeHue

(KOO U HAUMEHOBAHUE HANPABIIeHUs: NOO20MOsKU, cneyuarbHocmu 6 coomgemcemeuu ¢ @I'OC BI10O/ @I'OC BO)
COBpeMeHHBIC TEXHOJIOIT'MYCCKHUC MMPOUCCChI U3TOTOBJICHUA I[CTaJ'Ieﬁ B
MalllTMHOCTPOCHUHU

(ranpasnennocms (npoduns))

dopma oOydeHUs: OUHast

['ox Habopa: 2017

Pacnpenesienue 4acoB IMCHUILIMHBI 10 CeMeCTPaM M BUAaM 3aHATHI (110
yueOHOMY IIaHY)

KoanuectBo 3ET 4
Yacos no PYII 144
Buabl KOHTpOJIA B IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie KonTpoasnsie
ceMecTpax: MPOEKTHI padoThI (s 32?,?::0"; dop-
MBI 00yYeHHsI)
1
NoeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET no cemecTpam 4 4
Jlekuun 30 30
JlaGopaTopHbie 12 12
IpakTHyeckue 18 18
KonTakTHas padora 60 60
Cam. paGora 84 84
KonTpoan
Hroro 144 144

ToabsatTH, 2017




Pabouas nporpamma coctasiena Ha ocHoBanuu ®I'OC BIIO/®T'OC BO u yuebHoro

JIaHa HampasiieHus moAroToBku (cneruanbHoctr) 15.03.01 MamuHocTpoeHue
(KOO U HAUMEHOBAHUE HANPABIIeHUs NO020MO8KU, cneyuanshocmu 6 coomeememesuu ¢ PI'OC BIIO! @I'OC BO)

PenensupoBanne paéo4yeid nporpaMMbl AUCHUIINHBI:

x| OrcyTcTBYET

x| YuebOHas (pabouas) mporpamma o/100peHa Ha 3acelaHuu Kaeapbl «Xumus,
XUMUYECKHUE MPOIIECCHI U TEXHOJIOTUM (MMPOTOKOI 3acenanusi No

r).
Penensenr
(OondrcHocmb, yuenoe 36anue, cmenenb) (noonucs) (U.0. @amunus)
« _» 20 T
Cpoxk neiictBust padoveil NporpaMMbl JUCHHUILIAHBI 10 r.

Nudopmanus 06 akryanuzannu padoyeil nporpaMmMbl JMCHHIIIMHbBI:

[Tporokoi 3acenanus kageapbl No  OT «_ » 20 T

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
COI'JTACOBAHO

3aBeayromuii kadeapou
«CBapka, 00paboTKa MaTepHuasoB AaBIEHUEM U POJICTBEHHBIE MPOLIECCHI»

(svinyckaiowjeli HanpasieHue (CneyuaibHOCNb))

« » 20 T B.B. Eaxn1ioB

(noonucs) (U.0. @amunusa)

YTBEPXIAIO

3aBenytomuii kadenpoit

((XI/IMI/IH, XUMHUUYCCKHUC IMPOHCCChI U TEXHOJIOTUHN»
(paspabomasuteri PI1]])

«__» 20 T [".. OcTaneHko
(noonucy) (H.0. @Pamunus)




AHHOTALUSA
JTUCHHUILITHHBI
b1.5.09 Xumus

(MHOEKC M HAUMEHOBAaHKE TUCUMIUTHHBI (y4eOHOTO Kypca))

1. Heab 1 3a1a4m U3y4eHUs1 IMCHUTIMHBI

Heas — chopmupoBaTh COBPEMEHHOE NIPEJICTABIICEHUE O BEIIECTBAX, UX CTPYK-
Type, CBOMCTBAX U B3aUMHBIX MPEBPAICHUSX.

3agaum:

- J1aTb 3HAaHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX B3aAMMOCBA3HU MCKIY CTPOCHUCM
1 XMMHUYECKMMHU CBOMCTBAMH BCIICCTBA,

- IIPUBUTH HABBIKH aHAJIM3a IIPOUCCCOB, IHIPOUCXOAINMNX ITPH ITPOTCKAHNN XUMHU-
YCCKHUX peaKHHﬁ;

- HAyYUTh TPUMEHSITH TTOJTYYEHHBIC 3HAHUS M YMEHUS J1JI1 0€301acHOTO HCTOJIb-
30BaHMS BEIIECCTB B MMOBCEIHEBHOM )KU3HU U HAa TIPOU3BOJACTBE, MIPEAYNPEKIACHUS SIB-
JICHW#, HAHOCSIIIUX BPEl 3JI0POBBIO M OKPY KaIOIIEH cpeie.

2. Mecro mucuuniannsl B crpykrype OIIOII BO

Jannas aucrurinHa (yaeOHbI Kypc) oTHocutcs K bioky 1 «JlucuuriinHbl
(Momynm)» (6a3oBas 4acTh).

JucuuniauHel, y4eOHble Kypchbl, HA OCBOEGHUHU KOTOpPBIX Oa3zupyeTcsl JaHHas
JUCHMIUIMHA — HIKOJIbHBIE KYPChl XUMUHU, MATEMAaTUKH, (PU3UKH.

JucuumninHbl, yd4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HABBIKH, IPHOOpETAEMbIE€ B PE3yJbTATE U3YUYCHHS TAHHON HUCUUIIIMHBI — KOJIOTHS,
MaTepHuanoBe/ieHre, (U3uKa U XMMUSI HAHOCTPYKTYPUPOBAHHBIX MaTepUasoB.

3. Ilinanupyemble pe3ybTaThl 00y4eHHs 10 JUCHMUILJIMHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMHU Pe3yJdbTATaAMM OCBOCHHS 00pa30BaTeIbHON POrPpaMMbl

®opMmupyemMble 1 KOHTPOJIHpPYeMbIe IInanupyemsie pe3yjbTaThbl 00y4eHHA
KOMIIETeHIIUH

YMeTh UCII0IB30BaTh OCHOBHBIE 3aKO0- 3HaTh: OCHOBHBIC 3aKOHBI B3aHMMOCBS3U MCKOY
HbI €CCTCCTBCHHOHAYYHBIX JUCHUIIINH CTPOCHUEM H XUMHYCCKUMU CBOMCTBaAMH BCIIICCTB,

B ITPO(heCCHOHANBLHON IEITENILHOCTH, | OCHOBHBIE 3aKOHOMEPHOCTH, COMPOBOXKAAIOIINE
MPUMEHSATHh METOJbI MATEMATHUUECKOTO | B3aMMOJICUCTBHS BEIIECTB

aHajau3a U MOJEIIMPOBAHUsA, TEOPETH- | YMETh: AaHAJIU3UPOBATh MOJYYCHHBIE PE3yJbTaThl;
YECKOI'0 U DKCIIEPUMEHTAJIBHOIO aHa- | IPOBOJIUTh O0O0pa0OTKY M aHAIM3UPOBATH XUMHUYECKHE
au3a (OIIK-1) MIPOLIECCHIL; COCTaBIIATh MaTepUAIIbHBIE,

JHEpreTUYeCKre 0aJTaHChl XUMHYECKUX PEaKIIil
Bnanerts: CIIOCOOHOCTBIO MIPOBOJIUTH aHaIu3




nHpopManuyi; MeTOAaMH  aHallu3a  XHMHYECKHX
MPOLECCOB, CIIOCOOHOCTBIO COCTaBIICHHUS
MaTepUaIbHBIX H SHEPreTUYECKUX 0ajaHCcOB
XMMHYECKUX PEAKIUI

TemaTudeckoe cogep:kaHue TUCHUNINHDI

Pa3nea, moayJib

IMoapasznen, tema

CtpoeHue U CBOW-
CTBa BEILIECTBA

OCHOBHBIC TOHATHS 1 3aKOHBI XUMHUH

OCHOBHBIC KJIaCCHI HCOPIraHN4YCCKUX BCUICCTB

Crpoenune aromoB. llepumonmueckas cucrema 3ie-
meHToB JI.1. Menneneena

Xumuueckasi CBs3b. [IpOCTpaHCTBEHHOE CTpOCHHE
MOJIEKYJT

TepMOI[I/IHaMHKa u
KHMHCTHKA XHMHNYCCKHUX
IIpoLccCoOB

TepMOILI/IHaMI/IKa XUMHUYCCKHX ITPOICCCOB. CDYHKHI/II/I
COCTOAHUA: BHYTPCHHAA DOHCPIHUA, DOHTAJIBITNA

OYHKIIMU COCTOSIHUS: SHTpomus, »Heprus ['udbca.
Hamnpasnenue nporekaHusi XUMHYECKUX PEaKIIHii

XuMMueckass KMHETUKa. BiusHue Ha CKOpPOCTh XHU-
MHWYCCKHUX peaKuHﬁ KOHICHTPAOHWN, OaBJICHUA

BnusiHne Ha CKOPOCTh XMMHYECKUX PEAKIIMN TEMIIE-
paTypsbl, KaTaau3aTOpPOB. XHUMUYECKOE PABHOBECHE

PactBoper u nuc-
MIEPCHBIE CUCTEMBI

PactBopel. CrnocoObl BbIpaK€HUS KOHLEHTpaIuu
pactBopoB. KosuMraruasle CBOMCTBA PaCTBOPOB

CBolicTBa pacTBOPOB AJIEKTPOJUTOB: JUCCOLIUAIIMS.
VOHHOE NPOM3BEACHHUE BOJIbI, ITPOMU3BEICHUE PACTBOPH-
MOCTH, THAPOJIU3 COJICH, HampaBlieHHe OOMEHHBIX peakK-
1005054

Kosmonaneie pacTBOpBI: CTpOEHHE KOJUIOWAOB, IO-
JY4€HUE U CBOMCTBA

DJIEKTPOXUMHYE-
CKHUE TPOLIECCH

DIIEKTPOXUMHUYECKHUE l'anpBannueckue

3JICMCHTHI

CHCTCMBHI.

DJIEKTPOJIN3 BOAHBIX PacTBOPOB. 3aKoHbI Dapanes

Kopposus meramnos. CriocoObI 3alTUTH METAIIIOB OT
KOPpO3UU

Oo0mas TpynoemkocTs rucuuiinabl —4 3ET.




4, TexHoyioru4eckasi KapTa 1mo y4eoHoMy Kypcy «XHMHs»

Wnentuduxarop kypca B Mmoay.ae "Metogundeckas padora" id=49970

Cemectp | Kon-Bo Henens, B O0beM yueOHOro Kypca M BHUJIBI YUEOHBIX MEpONPHSITHIHA ®opma | Kontpons
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OCHOBHBIE TOHATHS U Jlexunonnas
5 1 | Jlexums 1 Jlex1 + I 2 5 1 r-302 99 Mernosast 1ocka [1-4]
3aKOHbBI XUMHH ayUTOpHsI
W3zyyenue Teoperuue- Aynuropus s KommsroTep ¢
CamMocTosTenpHoe o
5 1 Cam CKOTr'o MaTepuaa Io - 70 70 €aMOCTOSATEIbHOMI 1 r-401 16 BBIXOJIOM B CETh [1-4]
U3ydeHHe MaTepuana 9
KypCY JIeKIHit paGoThI HHTEPHET
IIpakTHueckoe 3aHs- Pacuersl o Gpopmynam JlaGoparopus
5 1 p Tp31 (bopwy. + I 5 2 PaTop 1 A-310 24 Mernosas 1ocKa [1-4]
e 1 U YpaBHEHHUSIM «OO0u1el XuMuny»
OCHOBHBIE KIacChl ] (T —
5 1 | Jexmms 2 Jlex2 HEOPraHHYECKUX CO- + J 2 1 A-125 187 MenoBast [ocka 1-4
P
N ayaUTOpHUst
eIMHEHH
TepmoauHaMuka Xu- ] (——
6 2 | Jlexuus 3 Jlex3 MHUYECKUX MPOIIECCOB. + Ja 2 1 A-125 187 | Menosas nocka [1-4]
D : ayJUTOpUs
YHKIIHH COCTOSTHHSL:




BHYTPEHHSISI DHEPTHs,

SHTAJIBIIHS
CamocTosTelbHOe Aynuropus uis Kommerotep ¢
MupuBunyansHoe o
6 a3l pelieHne 3a1a4 UHAN- CaMOCTOSITEIIbHOU r-401 16 BBIXOJIOM B CE€Th [1-4]
JomariHee 3aganue |
BH/IyaJIbHOTO BapHaHTa paboTsl HHTEPHET
JlabopartopHoe 3aHs- OcroBHEIE k1aCCH! Jlaboparopus JlaboparopHast
6 parop JIa631 | Heopranmueckux co- 10 parop A-310 24 parop [1-4]
THe 1 N «O0melt XUMHI 10CyJa, PEaKTUBBI
eIMHCHHU
DYHKIUNYU COCTOSHUSL:
SHTPOIIHS, SHEPTHS Texumontas
7 Jlexuus 4 Jlex4 I'u66ca. Hanpasnenue AVIHTODISL r-302 99 MeroBas 10cka [1-4]
HPOTEKAaHU XUMUYe- YAHTOp
CKHX peaxiui
IIpaxTuueckoe 3aHs- TepmonuHamuka Xu- Jlaboparopus
7 P Ip32 PMOIL ” 5 patop A-310 | 24 | Menosas nocka [1-4]
THE 2 MHUYECKHX PEaKIui «O011el XUMUN»
XuMH4ecKasi KHHETH-
ka. Bisnue Ha cko- TexionHas
7 Jlexuus 5 Jlex5 POCTb XUMUYECKUX a ;IlTO s A-125 187 MenoBast focka [1-4]
peaKnuii KOHIIEHTpa- YAHTOp
L[MH, JABJICHUS
Bimsiaue Ha ckopocTh
XUMHYECKUX peaKuuit JexuonHas
8 Jlexuus 6 Jlex6 TeMIIepaTypbl, KaTalu- A-125 187 | Menosas mocka [1-4]
ayquTOpHs
3aTOpoB. XUMHUYECKOE
paBHOBeCHE
CamocTosiTensHoe Aynuropus s KommeroTep ¢
WugusunyansHoe o
8 na3s2 pelIeHue 3a1a4 UHIU- €aMOCTOSTEIbHOMN I-401 16 BBIXOJIOM B CETh [1-4]
JIOMalllHee 3aaHue 2
BH/IyaJIbHOTO BapHaHTa paboThI HHTEPHET
JlaGopartopHoe 3aHs- OnpeneneHue 3HTalb- JlaGoparopust JlaGopatopHas
8 paTop J1a632 pelt 10 patop A310 | 24 patop [1-4]
THE 2 UM PEaKIuu «O011el XUMUN» 10CyJIa, PEaKTUBBI
PactBops!. Crioco0bI
BBIP@XXCHHs KOHIICH- MeximomHas
9 Jlexuus 7 Jlex7 TpaLK{U PACTBOPOB. 10 r-302 99 MernoBas 10cKa [1-4]
. ayUTOPHUs
KomuraTusHbIe CBO¥-
CTBa PacTBOPOB
TIpakTHueckoe 3aHs- Kunernka XuMUIeCKUX JlaGopaTtopus
9 p IIp33 . 5 patop A-310 24 Menoast Jocka [1-4]
THe 3 peaxuuit «O0melt XUMHI»
CBoiicTBa pacTBOPOB
JJIEKTPOJIUTOB: JTHCCO-
LML HOHHOE IPO-
U3BE/ICHHE BOJIBI, PO- JlexuunoHHast
9 Jlexums 8 Jlex8 . AAbL TIP 10 A-125 187 | Menosas mocka [1-4]
H3BEJICHHE PACTBOPH- ayuTOpHs
MOCTH, THIPOJIHU3 CO-
Jeil, HampaBiIeHHE
OOMEHHBIX peaKIui
Konnounnsie pactBo- TlexionHas
10 Jlexums 9 JIex9 PBI: CTPOEHHE KOJLIOU- 10 A-125 187 | Menosas nocka [1-4]
ayuTOpHs

JIOB, MOJTyYEHHE U




CBOiicTBa

(T CamocTosiTensHOe Aynuropust st KommbroTep ¢
10 AUBHZLY: nas33 perienue 3a1ad MHIU- CaMOCTOSITEIIbHOM I'-401 16 BBIXOJIOM B CETh [1-4]
JoMaliHee 3a1aHue 3
BUJIyaJIbHOTO BapHaHTa paboThI HHTEPHET
CKOpOCTh XMMHUYECKHX
10 JlabopaTtopHoe 3aHs- 71633 | peaumii. Xumuucckoe Ha60paf0p1/m A-310 24 JlabopatopHas [1-4]
THE 3 «OO011Eel XUMUN» 1ocyJia, peaKTUBbI
paBHOBECHE
DNeKTPOXUMUYECKHE ] (—
11 Jlexuus 10 Jlex10 | cucremsl. I'anbBanuye- 10 r-302 99 MeroBas 10cka [1-4]
ayJJUTOPHUS
CKHE 3JIEMEHTBI
IIpakTrueckoe 3aHs- CriocoGbi Bripakenus JlaGopartopus
11 Tre 4 Mp34 KOHIEHTPALMH pac- 5 OBt ximvi» A-310 24 MeroBas 1ocka [1-4]
TBOPOB
DIeKTpOoIu3 paciuia- TexionHas
11 Jlexuus 11 Jlek11 | BOB M BOOHBIX pacTBO- 10 A-125 187 | Menosas mocka [1-4]
ayquTOpHs
poB. 3axkonsl Papayes
11 [parueckoe 3ans- Ip35 CaolicTBa pacTBOPOB 5 J'Ia6opavT opus A-310 24 MeroBas gocka [1-4]
THe 5 «O0uIelt XuMHI»
Kopposust meramios. TexionHas
12 Jlexuus 12 Jlex12 | Croco6bI 3amuTht 1 A-125 187 MenoBast ocka [1-4]
ayquTOpHs
METAJUIOB OT KOPPO3HH
MBI b HOE CamocTosTelbHOe Aynuropus s Kommsrotep ¢
12 AMBHILY N34 pelieHne 3aaa4 UHAH- CaMOCTOSTEIIEHOM I'-401 16 BBIXOJIOM B CETh [1-4]
JoMariHee 3a1aHue 4
BH/IyaJIbHOTO BapHaHTa paboTsl HHTEPHET
12 JlabopaTopHoe 3aHs- TTa634 PactBopbI 351€KTpOIH- 10 ﬂaﬁopavTopym A-310 24 JlaGopaTopHas [1-4]
tre 4 TOB «OO01eit XumMun» 1OCY/1a, PEaKTHBBI
CtpoeHue aTOMOB.
13 Jlexmus 13 Jlex13 | !lepuommieckas cu- Jleimonnas r-302 99 MernoBas 10cka [1-4]
cTema snemenTos J[. 1. ayUTOpHUst
Menneneesa
TpakTrueckoe 3aHs- Jlaboparopust
13 e 6 Ip36 DNEeKTPOXUMHUS 5 P A-310 24 MemnoBast nocka [1-4]
13 IpaxTieckoe 3ansi- Tp37 CTpoeHHe aToMOB 5 Ha60pavT opuA A-310 24 MernoBas 10cka [1-4]
Tue 7 «O01Ielt XuMHUI»
Xumudeckas CBA3b.
IpocTpancTBEeHHOE
14 Tlexums 14 Jlexl4 | STPOCHHMC MOJCKYN Jleiuomras A-125 | 187 | Menosas nocka [1-4]
XuMu4eckast CBs3b. ayIUTOpHs
IpocTpancTBEHHOE
CTPOCHHE MOJIEKYIT
T ————. CamocTosTenbHOE Aynmuropust s KommnsloTep ¢
14 AUBHILY: 35 peleHue 3a1a4 UHAU- CaMOCTOSITEIbHOM I'-401 16 BBIXOJIOM B CETh [1-4]
JOMaIlHee 3aJaHue 5
BH/IyaJIbHOTO BapHaHTa paboThl HHTEPHET
JlaGopartopHoe 3aHsI- OrueimrensHo- JlaGoparopust JlaGopatopHas
14 J1a635 | BOCCTaHOBHTENBLHBIE 10 - A-310 24 [1-4]
THE 5 «O01el XuMun» ocy/a, peakTUBBI
peaxuuu
15 Jlexuus 15 Jlex15 | Xumuueckas cBS3b. Jlexunounnas A-125 187 MenoBast Jocka [1-4]




ITpocTpaHcTBEHHOE ayUTOpuUst
CTPOCHHE MOJIEKYIT
MBI B HOE CamocTosTelbHOe Aynuropus uis Kommerotep ¢
15 AUBIILY W36 | peuienue 3axa4 HHIH- 2 CaMOCTOSTENLHOM r-401 16 BBIXOJIOM B CETh [1-4]
JoMallHee 3a1aHue 6
BH/IyaJIbHOTO BapHaHTa paboTsl HHTEPHET
15 JlabopartopHoe 3aHsI- J1a636 | Kopposus metamion o 10 5 J'Ia6opavTopuﬂ A-310 24 JlaGopatopHast [1-4]
THe 6 «O0mel XuMHI» 110CYJId, PEAKTUBBI
16 Ipaxriraeckoe sansi- I1p38 Xumuueckas cBs3b I 5 2 J'Ia6opauT opuit A-310 24 MernoBast gocka [1-4]
THE 8 «OO011Eel XUMUN»
16 Ipaxiecioe ans- I1p39 HUrorosoe I 2 Ha60pauT opu A-310 24 MernoBast gocka [1-4]
THE 9 «OO011Eel XUMUN»
Komnsroteps! ¢
HEOOXOAUMBIM
. . KowmnbiotepHsiit 3 MIPOrPaMMHBIM
17 Hroroseriii Tect o ™ TecT, UTOTOBBIH, XU 100 2 KITACC OBIIEro VIJIK 16 0B CCICUCHIEM
Kkypey uepes LT MHS 307
JocTymna IUISL TIPOBEICHHS
HUTOTOBOI'O TECTHU-
pOBaHHUsI
UTOroO 00 84
144
UTOro 2

yepe3 OT




5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOH aTTeCTAIIUM

HaunmenoBanusi | Tunsl yueo- KonuuectBo VYcnoBus gomycka Kpurepuu u HOpMBI OLIEHKH
y4eOHBIX Me- HBIX MEpPO- 0ayoB
PONPUATHN MPUATUI
OO0mas u Heoprannyeckas xumus 1
[Ipaktnueckoe | KontponsHasg |5 3a kaxnayro | JlomymieHsl Bce KontponbHas pabora coctoutr u3 5 3ana-
3aHATHE pabora KOHTPOJIbHYIO HUM. 3a KaKJ0€ BEPHO BBINOJHEHHOE 3a/a-
padory u 40 Hue - 1 Oamn
ObaymmoB  3a 8
KOHTPOJIBHBIX
pabor
NunuBunyans- | UaauBumy- Jlomy1ieHsl Bce - OIIEHKA «3a4TEHO0)» BBICTABIISICTCS CTY/ICH-
HOE JIOMAlIHEE | AIbHOE 10- Ty, eciii /13 BEpHO BBHIMIOJIHEHO U CTYACHT
3a/1aHKe MalrHee 3aja- NOJIy4aeT JTOMYCK K BBIIIOJIHEHHIO Jadopa-
HUE TOPHOM padOTHI;
- OLICHKA «HE 3aYTEHO0)» BBICTABIISIETCS CTY-
nenty, ecnu B MJI3 comepxkarcs ommoOKu,
Henouéthl. Ilocnme wucnpaBnennin /3 3a-
CUMTHIBACTCS] KaK BBIMOJHEHHOE U CTYACHT
MOJIy4aeT JIOMYCK K BBIMIOJIHEHHIO J1abopa-
TOPHOM pabOTHI.
JlabopatopHas | Bemonnenue |5 3a xaxmayro | MJI3 k kaxmoit 1abopatopHoii | - 5 0alsioB BBICTABIAETCS CTYNCHTY, €CIH
pabota onHOM  7abo- | maboparopHyro | pabote OTYET BBITIOJIHEH 0€3 3aMeYaHui;
patopHOil pa- | paboty u 30 - 4 Gamia BBICTABIISIETCS CTYACHTY, €CIIH B
OOTHBI OayioB 3a 6 na- OTUEeTe COMEePKATCS HEOOBITNE HETOUYETHI;
OOpaTOpPHBIX - 3 Oaia BBICTaBISIETCS CTYAEHTY, €CJIH B
pabot OTUETE COJEPMATCS CYIIECTBEHHBIE OLINO-

9




KU,
- 2 Oamna BBICTABISIETCS CTYACHTY, €CIIU
oTueT He odopmIieH, HO paboTa BBHIMIOJIHE-
Ha.

3ammra 0qHOUu

5 3a kaxnayio | Jlomyckarorcs Bce

3a 3anmTy J1abopaTopHON paboThl B (hopme

nJabopaTopHO#l | 1abopaTOpHYIO YCTHOTO OTBETA HAa BOMPOCHI 10 TeMe J1abo-
paboThI padory wu 30 paTOpHOM paboOTHI CTYAEHTY 3aJaeTca 5 BO-
OayioB 3a 6 na- IIPOCOB: 3a KaK/IbIi BEPHBIA OTBET CTYACHT
OOpaTOPHBIX nosyyaet 1 6an.
pabot
Hroroseiii Tect | UTOroBsIi JlomyckaroTcs Bce NTOroBeIii TECT COCTOUT U3 25 BOMPOCOB:
10 KypCy uepe3 | TECT MO Kypcy 100 3a KayKIbIil BEpHBIN OTBET — 4 Oajia
T yepes [T

Cxema pacyeTra UTOrOBOM OLIEHKH

«(Cymma + T¢p)/2» - cymma 6aiioB o BCEM yue€OHBIM MEPOINPUSATHUSM,
PeTyCMOTPEHHBIM B Kypce + cpenHee apuMeTndeckoe mo BCeM MPOMEKY-
TOYHBIM TECTaM, MPOBOAUMBIM depe3 OT.

dopma npoBeacHUs
MIPOMEXKYTOYHOM aTTECTAUH

VYcnoBus nomnycka

Kpurepun u HOpMbI OLIEHKH

3adver (TecTUpPOBaHME)

Bomonaenne M3 Nel-6,
nabopaTopHbIX paboT Nel-

«3a4YTCHO»

Texymmit peittuar cocrasiser 40-100
0aJI0B

6, odopmileHHME U caada
OTYETOB  JIaDOPATOPHBIX
pabot Ne 1-6

«HC 3a4TCHO»

Texymmii peirtunr coctapisier 0-39 Gain-
JIOB
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6. bank TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeeHUs TeCTHPOBAHMI

6.1. baHk TecTOBBIX 3aJaHUI ISl POBEeHUSI TECTUPOBAHUI

HasBanue 0aHka TECTOBBIX

Kous-Bo 3amanui Pa3zpaboTunku

3aJlaHuM B 0aHKE TeCTO-
BBIX 3aJaHUI
JIvkpsga0Ba TatbsgHa EBrenneBHa
Xumus 2092 y ’

Tpommna Mapuna AJleKCaHApPOBHA

6.2. PersiameHT npoBeeHUs1 TECTUPOBAHMMI

HazBanue
OaHka Te-
CTOBBIX 3a-
TaHUMN

Kon-Bo 3ana-
HUM, IpEeab-
SIBJIIEMBIX
CTYAECHTY

Howmepa n HanmeHoBaHuA
pa3zienoB TecTa

Kon-Bo
3aJlaHuH
B pas-
Jiese

Bpewms Ha
TECTUPOBA-
HUE, MUH.

Xumus
(Tect, Xu-
MU, UTO-

TOBBIIA)

25

["anpBaHUYECKHE AJIEMEHTHI

I'maposns conen

I[I/ICCOI_II/IaI_[I/IH QJICKTPOJIUTOB

HNonnoe npousBeeHne

Kitaccel HEeOpranmdeckux co-
€UHECHHN

Koppo3uns meTtamios

OCHOBHBIC 3aKOHBI XUMHUHU

NN P (RPN

OCHOBHBIC TIOHSTUSA U OIpe-
JICJICHAST XUMHUYECKOM Tep-
MOJUHAMHUKH

N

OCHOBHBIC TTOHSITHS XUMUH

[lepBbIli 3aKOH TEPMOJMHA-
Muku. TemmoBodt 3¢ dekt
XUMUYECKUX PpEAKUUN, DH-
TaJblUsl PEAKIHUH, DHTAIb-
nuu o0pa3oBaHMsI W Cropa-
HHS BEIIECTB, 3aK0H I'ecca

PactBopumocTs, mpoussene-
HHE PACTBOPUMOCTH

PacTBOpBI HEDJIEKTPOIUTOB

CBoboanas sueprusi ['m66ca
— KPUTEPUN HAIPABICHHOCTH
CaMOITPOU3BOJIBHOTO  MPO-
ecca

CKOpOCTh XUMHUYECKUX pe-
aknuii. Bimstaue ¢aktopon

Ha CKOPOCTh PEaKIuu

45




CrocoObl BbIpaKEHHUSI KOH-
LEHTPAaIM1 pacCTBOPOB
CrpoeHue atoma
XUMHUYECKas CBA3b
XUMHYECKOE PABHOBECHUE
DIEeKTPOIun3

Outponus. Bropoii u tpetuit
3aKOHBI TEPMOJIMHAMUKHU

B NRRR| -

7. Kpurepuu 1 HOPMbI OlIEHKH KYPCOBBIX padoT (IIPOEeKTOB)

KypcoBbie paboThl (IpOEKTHI) yueOHBIM MIJIAHOM HE MPEAYCMOTPEHBI.

8. IlpumepHasi TeMaTHKa MUCbMEHHBIX PadoT (KypCcOBBIX, pedepaToB, KOH-
TPOJIbHBIX, PacyeTHO-TpaguYecKNX H JP.)

Ne o/mt

Tembl

1

PacueTsl o hoopmynam U ypaBHEHHSIM

TepMoIMHAMHUKA XUMUYECKUX PEAKIUN

KuHeTtnka XUMUYECKUX peaKkiuii

CriocoObl BBIpa)KEHUSI KOHIICHTPAIIUKA PACTBOPOB

CBoiicTBa pacTBOPOB

DNEKTPOXUMHUS

CtpoeHue aToMOB

O|NOOTBIWIN

Xumunyeckas CBs3b. [I[poCcTpaHCTBEHHOE CTPOCHHE MOJIEKYJI

9. Bonpocel K 3a4eTy

=]

=
~
=

Bonpocsl

OCHOBHBIC TTIOHATHUS XUMUH: aTOM, MOH, MOJICKYJI4, 3JICMCHT, BCIICCTBO

CHUMBOJIBI XUMHYECKHX DJIEMECHTOB

Moib - Kak CAMHNIA U3MCPCHHUS KOJIMUCCTBA BCIICCTBA

3aKkoH COXpaHCHHUA MACCHI, ITIOCTOAHCTBA COCTaBaA. HpI/IMeHCHI/IC €ro B XHu-
MHWYCCKHUX pacucTax

3aKOH ITOCTOSHCTBA COCTaBa. HpI/IMeHeHI/Ie €0 B XUMHUYCCKHUX pPaCUCTaX

['a30BBIN 3aKOH KpAaTHBIX OTHOIIEHUW U MPUMEHEHUE €T0 B TEXHHUYECKUX
pacuerax

['a30BbIl 3aKOH ABOraJIpo M NPUMEHEHHUE €T0 B TEXHUYECKUX pacueTax

["a3zoBbIli 3ak0H MeHeneeBa-KiaiinepoHa U MpUMEHEHUE €T0 B TEXHAYE-
CKHMX pacyerax

© o N o |0 & WNRFkIZ

XHUMHUYECKUN DKBUBAJICHT ITPOCTEIX U CJIOKHBIX BECUICCTB

[EEY
o

MousipHas Macca ¥ MOJISIpHBIN 00BEM SKBUBAJICHTA
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11

3aKOH PKBMBAJICHTOB

12 [Tonsarue 00 suTanbnuu. [IepBhIil 3aKOH TEPMOTMHAMUKH.

13 DHTaNBIU 00pa30BaHMs BEIIECTBA

14 OHranenus peakuuu. 3akoH ['ecca

15 OHTanbus CrOpaHus U TEIJIOTBOPHAs: CIOCOOHOCTH TOILJIUB

16 DHTponus - KaK TepMOAWMHAMHUYECKas (YHKIHS COCTOSIHHS CHCTEMBI.
Pacuer sHTpONIMEM peakuumn

17 HamnpaBneHHOCTh XUMHUYECKHUX peakiuid. JHeprus ['nboca

18 CKOpOCTh XMMHUYECKUX peakinii. ' oMOreHHble U TeTepOreHHbIE poliec-
ChI

19 3akoH nercTByOmUX Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHUMOCTh CKOPOCTH OT Temmeparypbl. TemmepaTypHblii ko3hduiiu-
eHT. [IpaBuno Bant-I'odhda

21 YpaBaenue AppeHunyca. 3aBUCUMOCTb KOHCTAHThI CKOPOCTH OT TeMIiepa-
Typhl. Pacuer sHepruu akTuBanuu

22 3aBUCUMOCTBH CKOPOCTH PEAKIUU OT MaplIUAIBLHOTO JaBICHUS

23 Xumuueckoe paBHoBecue. KoHcranta paBHOBeCHSI.

24 Cwmemienue xumudeckoro pasHoBecust. [punmun Jle-Illarense

25 PactBopbl. CiocOOBI BEIpa)KEHUSI KOHIICHTPAIIMU PACTBOPOB

26 Mexanu3M pacTBopeHHusl. TepMoIMHAMHKA PACTBOPEHUSI.

27 KosmuratuBHbie cBOMCTBA pacTBOPOB: 3aKOHKI Payns u Bant-I'odda
HcTuHHBIE M TOTEHIIMAJIBHBIE JIEKTPOIUTHI. Jlucconualus 3JIeKTPOIUTOB

28 (KucimoT, ocHOBaHMH, cosneit). KoHcTanTa nucconmaniy MOTEHIIMATbHBIX
AJIEKTPOIUTOB

29 3akoH pasz0asnenust OctBanbaa. Mzoronnyeckuit koapuiineHr.

30 3axonsl Payns u Bant-I'odda my1st pacTBOpOB 271€KTPOIUTOB

31 Jucconmanus Boasl. Bogopoanslil nokasarens (pH)

32 [TpousBenenne pacTBOPUMOCTH.

33 OOMeHHBIEC peaKIMK B paCTBOPaX dJIEKTPOJIUTOB

34 ['uaponus. pH BOJHBIX pacTBOPOB cOJEl

35 HucnepcHele cuctemsbl. KolmonaHbie pacTBOpPbI

36 [TosryueHne KOJIJIOUTHBIX PAaCTBOPOB

37 CBoIiCTBa KOJJIOMTHBIX PACTBOPOB

38 DIIEKTPOXUMHYECKUE CUCTEMBI

39 DJIeKTPOIHBIN TTOTEHITHAIL.

40 YpaBuenue Hepucra. CTangapTHBIN 3JIEKTPOIHBINA MOTEHIIAAI

41 XUMHUYECKHE UCTOYHUKHU TOKa. [ ajibBaHWYECKUU djieMeHT. [IpuHiun u
pacuet D/1C

42 DIIEeKTPOJIN3 paciiaBoB. PacTBOpuMBI aHOT

43 DJIEKTPOJIU3 BOAHBIX pacTBOPOB. KaToIHbIE W aHOAHBIE MPOLIECCHI

44 3akonsl Dapapes.

45 [IprumeHeHne 31eKTPoJIn3a B IPOMBIIUIEHHOCTH

16 Koppo3ust meraiioB u cruiaBoB. [Ipuunasl kKoppo3un. Tuisl 1 BUABI KOP-

PO3HOHHBIX NOPAKEHUN
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Xumuueckas Kopposusi MeTamuioB. ['azoBas koppo3usi. XapakTepucTUKa

47 OKCHJIHBIX TUICHOK

48 DnekTpoxuMuueckas kopposus. Kopposus Ha KOHTaKTe JBYX METaJIJIOB.
OrneHka CKOPOCTH KOPPO3MOHHBIX MPOLIECCOB.

49 Brusane pasnnaabix (aKTOPOB Ha DJIEKTPOXUMHYECKYIO KOPPO3HUIO
MeTopl 3aIMTHl METAJIJIOB OT KOPPO3WH. MeTauimueckne u HeMeTallIu-

50 yeckue MOKphITHA. [IpoTexkTopHas W KaTomHas 3ammTa. VHrHOUTOPHI

KOpPO3UH

CTAIUM 00YYAIOIIUXCS M0 JUCHUIIMHE

10.1. IacnopT ¢oHAa OLIEHOYHBIX CPEACTB

10. ®doHa OLIEHOYHBIX CPEACTB ISl MPOBeAEHNsI IPOMEKYTOYHOM aTTe-

Koxa konTposu-
Ne | KonrpoJaupyembie pa3ieibl | pyeMOl KoMIle- HaumenoBanue
n/n (TemMbl) AU CHUTITAHBI TeHUHH (WIH ee | OLEHOYHOI'0 CPeACTBAa
YACTH)
N3 Nel, oruer nabo-
Mopyns 1. paTopHoil pabotbl Nel,
1 | Crpoenue u cBolicTBa Belle- OIlK-1 KOHTPOJIbHBIE PabOTHI
CTBa Ha TPaKTUYECKUX 3a-
HATugIX Nel, 7, 8
N3 Ne2, 3, oTuersl
Mopyns 2. 7a00paTopHBIX  padboT
2 | TepMomuHAMMKA M KUHETHKA OIIK-1 No2, 3, KOHTpOIBbHBIE
XUMHUUYECKUX MTPOLIECCOB paboThl HaA TpaKTUYe-
CKHX 3aHATHSAX Ne2, 3
N3 Ned4, otuer nabo-
Mopyns 3. paTopHOil paboThl No4,
3 | PacTBOpHI M IUCIEPCHBIE CH- OIlK-1 KOHTPOJIbHBIE PabOTHI
CTEMBI Ha TMpPaKTUYECKUX 3a-
HATHAX Ned, 5
MNJI3 Ne5, 6, otyeThl
Monyns 4. 7a00paToOpHBIX  padoT
4 | DnekTpoXUMHYECKUE  IIPO- OIIK-1 No5, 6, KOHTpoOJbHas
LECCHI paboTra Ha mpakKTUye-
CKOM 3aHATHU Neb

10.2. TunoBble KOHTPOJIbHbIEC 32JaHUS WJIH UHbIE

MaTepuaJjbl, He00XO0-

AUMBIE JJI1 OLeHKH 3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapaKTepu3yKIIHUX ITanbl (oOpMHUPOBAHUSA KOMIIETEHU U B mpouecce 0CBoe-

HHMS 00pPa30BaTe/IbHOI POrPpaMMBbI
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10.2.1. KomiuieKT 3a1aHMH V151 KOHTPOJLHOM PadoThI

Tema «Pacdersl mo ¢gopmMyJiaMm u ypaBHeHHsIMY (IIPaKTHYeCcKoOe 3aHsiTHE 1)

3amanue 1
HazoBute 1o mMexmayHapoIHON HOMEHKIAType cienyromue BemectBa: Oz, Fe0s,

Ca(OH)z, HzSO4.

3ananue 2

[IpousBeauTe pacyeTsl 0 YPAaBHEHHIO PEAKIUU (H.Y.):
7r 12r X, T y, 1
Zng + HClpp) — ZnClagpp) + Hag.
3aganue 3

Omnpenenure IPOLEHTHOE CoJiep KaHue Kanus B MaHTaHaTe kanus KoMnOg.
3aganue 4

Onpenenure 06beM 40 r metana CHy npu remneparype 18°C u napnenun 1,2 arm.
3aganue 5

HanumuTe ypaBHeHUsI peakinii, XapaKTepU3yIolue ClIeayIolue MpeBpalieHus:
Ca —2 Ca(OH); Ca —2CaCl,
Ca —2 CaCOs Ca —2-Ca0

Tema «TepMoauHAMHKA XUMHYECKUX PeaKuin» (MPaKTHYeCKOe 3aHATHE 2)

..................................................................................................

3ananue 1
[Tpu B3aumonerictBuu 10 1 azora ¢ 20 1 Bomopoaa (H.y.) BeIaEHMIOCh 29 k/[x
Teruia. Paccunrare sHTaNBNNIO0 00pa30BaHUs aMMHAKa.
3ananue 2
OrmpenenuTh BO3MOKHOCTh BOCCTAHOBJICHHsI OKcuaa TUTaHa 110,y alOMHHHEM
npu 1500°C mo peaknuu: TiOz(K) + Al(K) - Ti(K) + A|203(K).
3ananue 3
OmpenenuTs BO3MOKHOCTh BOCCTAHOBJICHHS OKcuza TUTaHa 110,y anoMHHHIEM
P CTAHAAPTHBIX YCIOBUAX 1O peakiuu: 1104 + Algy = Tigy + Al2O3.
3amanue 4
PaccuuTarh KOIMYECTBO TEILIOBOM DHEPTHH, BBIACISIOMEHCS Ipy cropanuu 20 M
razoBoi cMmecu, coaepxaiieit 20 06. % stana CoHg 1 80 06. % npomana CsHs.
3aganue 5
Paccunrath TerioTBopHYyt0 crnocoOHocTh OyTana CsHio.

Tema «KuHeTuka XMMHYECKHMX peakuuii» (MpakTuyeckoe 3aHsTue 3)

..................................................................................................



Bapuant 1

3amanue 1
Hauanpnas xonnentpamnus PCls B peakiuu: PCls < PCl; + Cl, cocraBmser 0,2
MoJIb/J1. K MOMEHTY HacTyIUICHUS paBHOBecHs IpopearupoBaiio 50% HCXO0JTHOTO
BemecTBa. HaliTh paBHOBECHBIC KOHIICHTPAIIMM BEIICCTB M KOHCTAaHTy pPaBHOBE-
CcHsl.

3amanue 2
Kak u3menutcs ckopocts peakuuu Ny + 3H; < 2NHs, eciin 06bem razoBoit cmecu
YBEJIUYHTH B 2 pa3a’?

3amanme 3
Bo cKoJIBKO pa3 yBEIMYUTCSI CKOPOCTh PEAKIIUH TPH MOBBIICHUHN TEMITEPaTyphl Ha
30°C, ecnu y=4?

3ananue 4
CMmech ra3oB HaJl yIJIeM B COCTOSTHUN XMMHYECKOTO PABHOBECHS IIPH JTaBjIcHUH 1,2
atm u 1100 K nmeer cocraB % (06.): W,,=48,96, W, ,=2,07, w, =48,96. Pac-

cuntath K, Kc u AG peakuu: Cir) + Ho O < CO + Ha.

3aganue 5
Oueprus aktuBauuu paBHa 10 x/[x/monb. Bo CKOJIBKO pa3 MU3MEHHUTCS CKOPOCTh
PEaKIMH NP MOBBIIIEHHH TeMIepaTypsl ot 27 1o 37°C?

Tema «Cnoco0bl BbIpa:keHHs] KOHIEHTPALMH PACTBOPOB) (NPaKTU4YeCKoe 3a-
Harue 4)

..................................................................................................

..................................................................................................

605,09 r cynbdara xene3za Fe,(SO4)s; pactBopum B 907,67 T BOABI U MOJTYYHIIN
1044 mn pactBOpa, 1uisi KOTOPOTO PACCUHUTATH:
3ananue |
MOJISIPHOCTb, MOJIb/JT
3aganue 2
HOPMAaJIbHOCTh, MOJIb/JI
3amanue 3
MOJISTBHOCTB, MOJIB/KT
3ananue 4
MIPOIEHTHYIO KOHIICHTPAIHIO
3amanue 5
MoJIbHYI0 10110 Fez(SO4)3

Tema «CBoiicTBa pacTBOPOB» (IIPAKTHYECKOE 3aHATHE 5)

3amanue 1
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Onpenenuth cpexy BogHOTO pactBopa cyinbdura kamms K,SOs;. O6ocHOBATH OT-
BET.

3amanue 2
PaccuutaTh Temmeparypy KUIEHUS M KpucTaum3anuu 8% BOJHOrO pacTBopa
XJIOpHIa KaJIusl, CTETIEHb TUCCOIUAIIUU KOTOPOTO 85%.

3aganue 3
PaccunTaTh NpoOIEHTHYIO KOHIICHTPAILIUIO HACHIIIIEHHOTO pacTBOpa cyibduaa kai-
mus, eciu 1P, = 7,9-10°%.

3ananue 4
Paccunrate pH 0,5% pactBopa HCN. IlnmoTHOCTE pacTBOpa cuuTaTh paBHOM 1
/M.

3aganue 5
B kakux o0beMax HyXHO cMemarh >tuneHrmukons C,HsO, (p=1,1088 r/cm®) u
BOJLy, YTOOBI MOJY4UTh 2 J1 aHTH(pHU3a, TEMIIEpaTypa 3amep3anus kotoporo -5°C.
[InoTHOCTH aHTH(pHU3a IPUHATE paBHOM 1 T/cM>,

Tema «ieKTPOXUMHUSA» (MPAKTHYECKOE 3aHATHE 6)

3amanue 1
Brerauciute DJIC raapBaHMYECKOro 3JEMEHTA, HAIKMCATh MPOICCCHI, POUCXOIs-
e Ha snekrpoaax: Cr/ CrCl,, 0,01 mons/n // 0,001 mons/i, CrCl,/ Cr.

3ananue 2
Hamucath 37eKTpOaHBIC MPOIECCHI M PACCUUTATh KOJIMYECTBA OOpa3yroNIUXCcs Ha
WHEPTHBIX JJIEKTPOAAx BEIICCTB MPHU AJIEKTposM3e BogHoro pactsopa MnCl, npu
MPOINyCKaHUM 25 A 4 3JIEKTPHUUYECTBA.

3amanue 3
Paccuntarh pacxoja 3JCKTPOIHEPTHH U BpPeMs, HCOOXOAUMOE IS MONTy4YeHHus 1 T
Maprasiia JeKTpoian3oM pacmiaBa MnSO,, ipu cuie Toka 10 A, BBIXOJIE 1O TOKY
75% w Hanpsixennn 12 B.

3ananue 4
Hanucath ypaBHEHHS 3JIEKTPOJIHBIX IMPOIECCOB, MPOTEKAIOIINX MPU IJICKTPOXH-
MUYECKOI Koppo3uu koHTakTa Fe/Cr B menouHol cpene.

3aganue 5
Kakoii u3 konrakroB — Fe/Cd umu Fe/Ni — sBiuseTcss 6osee KOPpPO3HOHHOOIAC-
HBIM?

Tema «CTpoeHnue aToMay» (MpaKTUYeCKOe 3aHsATHE 7)

..................................................................................................

st snementoB 37 u 79 [lepuoandeckoii TaOIUIIbI
3amanue 1
OmnpenenuTe cocTaB aToMa: KOJIMYECTBO MPOTOHOB, JIEKTPOHOB, HEUTPOHOB.
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3amanue 2
CocTtaBbTe 2JIEKTPOHHYIO M Tpaduyeckyro (opmyiy dJeMEHTa, ONMpEeAciUTe Cce-
MEUCTBO 2JIEMEHTA U BaJICHTHBIC AJICKTPOHBI.
3aganue 3
CocraBbTe (hOpMYITy BBICIIIETO OKCHJIA U OTIPEICIIUTE €T0 XapaKTep.
3aganue 4
OmnpenenuTte HAOOp KBAHTOBBIX YUCE JIUISI MIOCIIEIHETO AJICKTPOHA JIEMEHTA.
3amanme 5
Onpenenute MOJI0KEHUE FIEMEHTA B IEPUOANYECKON TaOIUIIE U CPAaBHUTE €T0 pa-
JINYC U JIEKTPOOTPHUILIATEIIBHOCTh C PAAUyCaMU U 3JEKTPOOTPULIATEILHOCTSIMU CO-
CEITHUX aTOMOB.

Tema «Xumnueckas cBsI3b» (IPAKTUYECKOE 3aHATHE §)

..................................................................................................

..................................................................................................

I Bemects LiF, PH3, BeCl,, moss3ysich 3HaueHUSIMH 3JI€KTPOOTPHUIATEIbHOCTEH
9JIEMCHTOB:
3aganue 1
OmnpenenuTe TUI CBSI3U B MOJICKYJIaX.
3aganue 2
PaccmoTpuTe 00pa3oBaHre XMMUYECKON CBS3M B MOJIEKyJIaX MO METOIY BaJICHT-
HBIX CBS3CH.
3aganue 3
Jl1st TpeTbelt MOJIEKYJIbl pACCMOTPUTE TMOPUAN3ALUIO IEHTPAIBHOTO aTOMA.
3aganue 4
OmnpenenuTe TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII.
3aganue 5
CocTraBbTe CTPYKTYpHBIC (POPMYJIBI BEIIECTB.

Kpurepuu oieHKM KOHTPOJIbHBIX PadoT:
KoHnTponbHas paboTa cOCTOUT U3 5 3aaHuil. 3a Ka)kJ10€ BEPHO BHITIOJIHEHHOE
3amanue - 1 6an.

10.2.2. KoMIUIEeKT THIIOBBIX 3aJaHUI K JIa0OPATOPHBLIM padoTam

JlaGoparopnasi padora Nel «OcCHOBHBIE KJIACCHI HEOPraHMYECKHUX Be-
1EeCTB»

Heab: 3akpersieHne 3HaHUI 00 OCHOBHBIX KJIacCcaX HEOPTraHMYECKUX COEIU-
HECHUMU.

Omnbit 1. ITosrydyeHue okcuia OKMCICHUEM 3J1eMEeHTa
1. OnbIT MPOBOAMTCS B BRITSDKHOM TTKay!
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B xumuueckuii crakan Ha 50-100 mn Haneiite 10-15 Ma aucTULIMPOBaHHOM
BoAbl. [lonocky cuHel JakMycoBOM OyMaru OKyHUTE B BOJY M OTMETHTE €€
OKpAacKy.

B MeTamnuyeckyro J0KeUKy NMOMECTUTE HEMHOIO CEphl U HArpeuTe ee B Iia-
MEHH COUPTOBKHU B TeueHHUE 30 CEeKyHI.

JIoxkeuky ¢ ropsIen cepol BHECUTE B CTAKAH C JUCTUJUIMPOBAHHOW BOJIOU, T1O-
CJIE YETO JIOKEUKY YAAIUTE.

B nosrydeHHbIN pacTBOpP BHOBb OKYHHUTE MOJIOCKY MHIUKATOPHOM Oymaru u oT-
METBTE €€ OKPACKY.

CocTraBbTe ypaBHEHHUS IPOBEACHHBIX PEAKIIUI U CJIeTalTe BHIBO/I.

OnbIT 2. B3anMoaeicTBHe OKCHAA METAJLIA ¢ BOAOH

[TomectuTe B mpobupky 1 mmarens okcuaa kanpuus v npuieidte 10-15 kanens
JTACTUJUIMPOBAHHOW BOJbI, IEPEMEIIIANTE.

K monyuennomy pactBopy nob6aBeTe 1-2 kamnu denondranenHa, odparure
BHUMAaHHE HA OKPACKY MHIUKATOpA.

CocTaBbTe ypaBHEHHE PEAKIIMU U CIIETANTE BBIBO/I.

OmnbiT 3. B3aumMopaencTBHe 0CHOBHOI'O OKCH/IA C KHCJI0TOM

Buecure B mpobupky mimarens okcuna meau (I1) u qoGaBbre 4-5 kamens pac-
TBOpA CEPHOM KHUCIIOTHI.

Ecnu B3aumMoeiicTBUs BEIECTB B IPOOMpPKE HE HAOIIOJAETCs, TO €€ COJIEPKH-
MO€ Harpeure.

OTMeThTe OKpacKy pacTBOpa U OOBSICHUTE €€ MOSBICHHE.

CocTaBbTe ypaBHEHUE PEAKIIUU U CAETAUTE BBIBOJ K OIIBITY.

OmnbIT 4. B3anMoaeiicTBHe KUCJIOTHOIO OKCH/IA ¢ OCHOBAHUEM

Haneiite B mpoOupky 2-3 MJ1 U3BECTKOBOM BOJBI (pacTBOpa TMIPOKCUAA Kajlb-
us).

[IponycTuTe yepe3 U3BECTKOBYIO BOJAY YIJIEKHCIbBIN ra3 (caeiaaiTe HECKOIbKO
BBIJIOXOB B PacCTBOP Uepe3 TPYOOUKY).

OtmeThTe 0Opa3oBaHue OEOro OcajKa M €ro PacTBOPEHUE MpU JAIbHEHUIIEM
MPOMYCKaHUH YIJIEKUCIIOrO rasa.

CocTtaBbTe ypaBHEHHE PEAKLIUH U CHICJIANTE BHIBOI.

OmnbiT S. B3aumoaeicTBre COJIH € HIET0YbIO

Buecure B nBe npobupku no 10 kamens pactBopa cynbdarta meau (1I).

B oany nmpoOupky no6aBbTe OJHY KaIlull0 TUAPOKCHIA HATPHS, & BO BTOPYIO —
10 kanens ruApOKCUAA HATPHUS.

OOpatuTe BHUMaHHUE HA Pa3JIMUUe OKPACKHU MOJYYEHHBIX OCAIKOB.

Harpeiite conepxxumoe npooupok. OTMeTsTe, B KaKOol mpoOupKe MpOU30ILIN
HU3MEHCHHUS.

CocTaBbTe ypaBHEHUS PEAKIIMHI U CJIeJIaiiTe BBIBOJ HA OCHOBAHUU OIBITA.
OnbIT 6. B3anmoaeiicTBHE COJIM € METAILIIOM

Bretite B mpobupky 20 kamenb pacTBopa cynbdata meau (II).

[TomectuTe B IpOOHPKY C paCTBOPOM KEJIE3HYIO CKPETIKY.

Uepes 2-3 MUHYTHI 0OpaTUTE HA U3MEHEHNE OKPACKU MTOBEPXHOCTU CKPEITKH.
OOBsICHUTE TPOUCXOISIIIEE SIBJICHUE, COCTABHTE YPaBHEHUE PEAKIIUU U CHCIIA-
T€ BBIBO/I.
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OmnbiT 7. CBoiicTBa aMpOTEPHOro rHAPOKCUIA

Haneiite B aABe npoOupKu 1O 5 Kamnesb pacTBOpa HUTpaTa aTrtOMUHUS.
Jlo6aBbTe B 00€ MpOOUPKHU IO KaruisiM FMAPOKCHU]T HATPUS 110 MOSIBICHUS Ocal-
Ka.

K ocanky B nepBoii npobupke 100aBbTE PACTBOP CEPHON KUCIIOTHI, K OCa/IKy
BO BTOpOU IpoOHpKe 100aBbTE PACTBOP TUAPOKCUAA HATPHUSL.

OTmeTbTe HaOMIOIeHUs B 00euX NMpoOupKax, HAHUIINTE YpaBHEHUS pEaKLIUN U
CHEIaNTE BBIBO.

JlabGopaTopHuasi padoTaNe2 «OnpeaesieHue FHTAIBIIUN PeAKINID)

Hean: onpenenenne TerioBoro 3pdekra CUCTEMbI, B KOTOPOH MPOUCXOIUT

XUMHUYICCKasA pCaKusd, U SHTAJIBIIMKA PCAKIIMU B HECTAHAAPTHBIX YCIIOBUAX.

Omnbit 1. HeifTpanu3anusi CepHOil KMCJIOThI THAPOKCHIOM HATPHUS B OJHY

CTAAMIO

I[JI?I HGI?ITpEUIHSElLIHH CepHOﬁ KHUCJIOTBI THAPOKCUIOM HATpUdg B OAHY CTAAHIO

CMENIMBAIOT SKBUBAJCHTHBIC KOJMYECTBA KHUCJIOTHI M IIEIOYU JO 0Opa3oBaHUs
cynb(dara HaTpus:

4.

H,SO, + 2NaOH = Na,SO, + 2H,0; AH;

OTMmepbTe HMWIMHIPOM 3a/laHHBINA MpenojaBaTeieM 00beM pacTBOpa KUCIOTHI,
BBIJIEMTE €r0 B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTAKaH TEPMOMETP,
3aMepbTe€ M 3anuiuuTe B Tadnuiy 1 temmeparypy pactBopa. Tepmomerp He
BBIHUMAMTE U3 CTaKaHa 10 OKOHYAHUS ONBITA.

OTMepbTe ApYruM MWIMHAPOM TakoW K€ 00beM pacTBopa IIEJIOYH U
OCTOPOKHO, HO OBICTPO BBUIEHTE B CTaKaH C PACTBOPOM KHUCIOTBI. OCTOPOXKHO
nepemeniaiite, OTMEThTE HaAWOOJbIIee M3MEHEHUE TEeMIlepaTypbl Mpu
oOpa3oBaHuu cylib(aTa HATPUS.

BbIHBTE TEpPMOMETp, BBUIEWTE pPacTBOP M3 TEPMOCTATHPOBAHHOIO CTAaKaHA,
¢unbTpoBaIbHON  Oymaroil TIIATENbHO BBICYUIMTE CTEHKH M JIHO CTaKaHa,
IIOMECTHUTE B HETO TEPMOMETP U TAWTE OCTBITH JO MPEKHEN TEMIIEPATYPBI.
3anonaute Tabmuny | (BETMYMHBI TEIJIOEMKOCTEH M IJIOTHOCTH PacTBOPOB
BBIMUIINTE U3 TaOIuIbI 3). BeInoaHuTe pacyeTsl.

Tabnuna 1-Pe3ynbrats! onbita 1

Bermectso | V, t, Dy C, n, Q, AH,
MII °C r/em® | Jx/r-°C | mons | JIx/n Kk J[x/MOIIB
MOJIb
H,SO4
NaOH
Na,SO,

OmnbiT 2. HeliTpanu3anus CepHONM KHUCJIOTHI THAPOKCHAOM HATpPHsl B [IBe

craagnumu
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[Ipu HelTpann3anuu CEPHOM KUCIOTHI TUIAPOKCUIAOM HATPUS B JIBE CTaAUU

SKBUBAJICHTHBIN 00BEM IICJI0YM BHOCAT B JBa IIpHEMa.:

H>SO4+ NaOH = NaHSO4 + H;0; AH
NaHSO4 + NaOH = Na,SO4 + H;0; AH;

. OTmMepbTe IWIMHAPOM 3aJaHHBI B ombiTeé 1 00BEM pacTBOpa KHCIOTHI,
BBUICHTE B TEPMOCTATUPOBAHHBIN CTaKaH, U3MEpPhTE TEMIIEPATypy pacTBoOpa.
TemnepaTypsl pPacTBOPOB CEPHOM KUCIOTHI B ombITaXx | W 2 JNOJKHBI OBITH
OJIMHAKOBBI.

. M3meppTe ApyruM IMIMHAPOM TOJOBHHY SKBHBAJIEHTHOTO 0O0bEeMa pacTBopa
IIEJI0YM M OCTOPOKHO, HO OBICTPO BBUJIEHWTE B CTaKaH C PACTBOPOM KHCIOTHI.
OTMmeTbTe TeMIepaTypy 00pa30BaHUs pacTBOpa THAPOCYIb(ara HATPHS.

. OT™MepbTe MUIMHAPOM elle TaKoi e 00beM pacTBOpa IIEIOYH U BBUICHTE €ro
B crakaH. [lepemeniaiite nmoixy4eHHbIN pacTBOp Cyib(dara HATPUS U 3AIULIUTE
€ro TeMIepaTypy.

. BbiHBTE TEpMOMETp U BBUICHTE COAEPKUMOE CTaKaHa, (UIBTPOBAIBHOM
Oymaroi BBICYIIMTE CTEHKHM M THO CTakaHa. 3amojHute Ttabmuny 2. Crenaiire
pacyeTsl.

Tabmmma 2.
PesynbTaThl onsita 2
BemectBo | V, t, Dy C, n, Q, AH,
M °C r/em® | JIx/r-°C | monb | JIk/n K J1K/MOJIb
MOJTb
H.SO4
NaOH
NaHSO,
Na,SO,
Tabmumna 3
Tenna0eMKOCTh U INIOTHOCTH PACTBOPOB
PacTBop t, °C p, T/cM® C, Ix/r-°C
HpS0., 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

21




20 1,075 3,93
22 1,074 3,56
24 1,073 3,99
26 1,072 3,62
NaHSO4, 1 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
Na,SO4, 1 M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlaGoparopnas padora Ne3 «CkoOpoCcTh XMMHMUYECKUX peaknuid. XumMuye-
CKO€ PABHOBECHE»

Heab: v3ydeHune BIAUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKUX
peaKIuil U COCTOSTHUE XUMUUYECKOTO PAaBHOBECHSI B TOMOT€HHBIX CUCTEMaXx.

OmnpiT 1. BinsiHue KOHUEHTPAUMH PEAarHPYyOIIMX BeLIeCTB HA CKOPOCTh
XHMHYECKHX peaKkuui

Peakuus maBeneBoi KUCIOTHI C MTEPMAHTaHATOM Kallds MPOTEKAET MO ypaB-
HEHHUIO:

4H,C,04 + 2KMNnO,4 — K5C504 + 2MNnO5 + 4H,0 + 6CO,

Kunetnueckoe ypaBHEHUE pEeaKIINU:

d=x C22c204 C12<114no4

3a X0JI0M peakiuu CIEeASIT M0 U3MEHEHUIO OKPacKH pacTBOpa MepMaHTraHaTa
KaJIHsl.
1. B nate npoOupok BHecuTe mo 10 kamenb pacTBOPOB IIaBEIE€BOM KUCIOTHI pa3-

nuyHo# koHueHtpauuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
2. TlocnenoBatenbHO BO BCE MPOOUPKU ¢ MHTEPBAJIOM 1-2 ceKyHbI 100aBbTe 110 1
Karie pacTBOpa MepMaHTaHaTa Kajlvs U BKIIOUUTE CEKYHI0MED.

3. He BwIkirowas cekyHaomepa, OTMEThTE BpeMs M3MEHEHHSI OKPACKU TIepMaHTa-
HaTa KaJiusl B KOKI0M MpoOUpKe.
PesynbTaThl omnbiTa 3aHecuTe B TabuUIy 1.
Onpenenure yCIOBHYIO CKOPOCTh PEAKIMK KaK BEJIMYMHY, OOpPAaTHYIO BPEMEHU
MPOTEKAHUS PEAKIIUH.

ok
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6.

[TocTpoiiTe Tpaduk 3aBUCUMOCTH CKOPOCTH PEAKIIMHA OT KOHIIEHTPAIUH IIaBe-
JIEBOM KHCIOTHI, NPOAHATIUZUPYUTE TMOIYYEHHYIO 3aBUCUMOCTh. 3aIlUIIUTE
HaAOJIIOACHUS U ClIeNIaliTe BBIBOJI.
Taomumna 1.
PesynbTaThl omnbiTa 1

Ne mpo- Konuen- Bpe CkopocTh peakiuu B
OupKHu Tpauusi KUCIO- | Ms, 7, C | YCIOBHBIX €IUHUIIAX, V =

THI, C, 100/z, ¢t
MOJIB/JT
0,2
0,3
0,4
0,5
0,6

Gl WIN|F-

OmnbIT 2. BiausiHue TeMnepaTypbl Ha CKOPOCTh XUMUYECKUX PeaKuuu
Jlnst onbiTa HEOOXOJIMM CTaKaH—TEPMOCTAT, HAMOJHEHHBIM BOJON M 3aKpbI-

ThII KPBIIIKOW C OTBEPCTUAMH JIJIsl IPOOUPOK U TEPMOMETPA.

1.

N oo

B Tpu npoOupku, BCTaBJI€HHBIE B KPBIIIKY TepMOCTaTa, HajenTe no 10 xamnenb
0,5 M pacTtBOpa maBesieBoi KUCIOTH. B ueTBEpTYI0 podupky Ha 2/3 e€ 00bE-
Ma BJIEWTE PacTBOp MepMaHraHaTa Kanus (IUIETKY OCTaBbTE B IPOOUPKE).
3anuuTe Temieparypy. B oaHy u3 npobupok nqo0aBbTe 1 Karuio nepMaHraHa-
Ta KaJIUs U BKIIOYUTE CEKYHIOMED.

W3meppTe BpeMsi OT MOMEHTa J100aBJICHUS I€pMaHraHaTa Kajusi 10 U3MEHEHUs
OKpacKH pacTBopA.

Harpeiite Bogy B crakane Ha 10° Bpie npenpiaymei remneparypbl. CHUMUTE
CTaKaH C IUIUTKU U TIOBTOPUTE OMBIT B APYTOl MPOOUpKE.

[IpoBenuTe onbITh pU 4 TEMIIEpATypax, oTauyaromuxcs Ha 10°.

[Tony4yeHHbIe JaHHBIE 3aHECUTE B TAOIHUILY 2.

PaccuuTaiiTe mectb 3HaUeHH TeMrepaTypHoro kosgduuuenrta (y). Haliourte
CpEIHEE 3HAUYCHHUE .

Cremnaiite BBIBOJ O 3aBUCHUMOCTH CKOPOCTH JAHHOM XMMHYECKOW PEAKLMH OT
TEMIIEPATYPHI.

Tabmuma 2.
Pe3ynpTaThl onbiTa 2
No Tem- Bp Koncranra TemneparypHbIi
npo- | meparypa | ems, T, ckopoctu KB KO3 PUIMEHT Y
OUpKH OTbITA, C YCIIOBHBIX €IMHU- Y Yep

t, °C nax, k=100/z,c?

AIWIN|F-
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9.

Hcnonp3ys ypaBHEHHEe AppeHHyca U BEJIMYMHBI KOHCTAHT CKOPOCTH TPHU pa3-
JWYHBIX TEMIepaTypax, ONpeIeNIUTe SHEPTHI0 aKTUBALMU JTAHHOW pPEeaKIuu.
Ypasaenune Appenuyca B iorapupmudeckom Bume: INK = Ink, — Eo/RT mMoxxHO
paccMaTpuBaTh Kak JuHEHHOe ypaBHeHne Y = b — ax (y = Ink, b = Ink, a =
Eo/R, x = 1/T). I'padmuecku Takoe ypaBHEHUE OMHUCHIBACTCS MPSIMOUA B KOOP-
muHatax Ink — 1/T. TanreHc yriia HaKJIOHA IPSIMOK K OCH aOCIIHCC paBeH BEIH-
ynue Ei/R.

10. st moctpoenus rpaduka In k = f(1000/T) 3amoiaaute Tadbmuiry 3.

TaOmumna 3.
JlanHbie 1 TpaUuecKoro onpeIecHUs SHEPTUY aKTHBAITUU
Ne /o Ink 1000/T
1
2
3
4

11. Ioctpoiite rpaduk B koopaunatax In k —1000/T.
12. OnpenenuTe TaHTEHC yIjla HaKJIOHA IPSIMOM K OCH aOCIIHCC.
13. BbIuncianTe S3HEPTUIO aKTUBAIIMH PEAKIIUN:

E.= tga-R, rae R=8,314 JIx/(Momnp-K)

OnbiT 3. BiausiHue M3MeHEHHMS]I KOHUEHTPALMH pPearupyroiiux BeliecTB

Ha paBHOBECHE XMMHYECKOMH Pe€aKIuu

Peakus mexnay xnopuaom xkenesa (111) u ponannaom aMMoHMS OMCHIBAETCS

YPaBHEHHEM:

1.

FeCl; + 3NH4CNS < Fe(CNS); + 3NH,CI
Bnecure B mpobupky Ha 1/3 ee oObeMa TUCTUINIMPOBAHHOM BOJIBI, 00ABHTE 1O
2 karu pacTBopoB xyopuaa xkenesa (1) u poganuna ammonus. Pazaenure mo-
Jy4eHHBIN pacTBOP Ha TPU MPOOUPKHU.
Opny mpoOUpKYy COXpaHUTE JUIisl CpaBHEHHS PE3yJbTaTOB OmNbiTa (dTajoH). B
Ipyryro no6aBere 4-5 kanens pactBopa FeCls, B TpeThio — HECKOIBKO KpUCTAII-
aukoB NH4Cl u Betpsixaute eg.
Kak m3MeHnIach MHTCHCHBHOCTh OKPACKH PAcTBOpa M B KaKOM HaIlpaBICHUHU
CMECTHJIOCH paBHOBecHe AaHHOW cucTteMbl npu goOaBineHun FeCls m NH4CI?
OOBSICHUTE CIBUT PAaBHOBECHS.
HamumuTe BhIpakeHHUE KOHCTAHTHI PaBHOBECHS M3ydaeMOH OOpaTHMMOW peak-
IUH.

JlabopaTopHasi padora Ne4 «PacTBOpPBI JIEKTPOJITUTOBY»
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Heab: u3ydyeHre HEKOTOPBIX CBOMCTB BOAHBIX PACTBOPOB AJIEKTPOJIUTOB.
OnpIT 1. JIEKTPONPOBOHOCTH BOAHBIX PACTBOPOB
N3yyeHue 351eKTpOnpOBOHOCTH MPOBOJAAT C TOMOIIBIO MPUOOpa, cocTosIIe-

ro U3 JIaMIIbl HaKaJIMBAaHUS, CTdKaHa C PaCTBOPOM, I‘pa(i)I/ITOBLIX QJICKTPOIOB. 06
QJICKTPOIIPOBOAHOCTH CYAAT IIO0 HAJIMYUIO W HMHTCHCHUBHOCTH CBCUYCHHA JIAMIIbL

HaKaJIMBaHUSI.

1. Crakan émkoctbio 50 M HamoysiHHTE Ha 1/2 ero o6béMa NUCTHILUIMPOBAHHOM
BOJIOM.

2. Bxmounte mpubop B ceThb. 3anummre HaOmoaeHus. OOnanaeT AUCTUILIUPO-
BaHHAasi BOJIa AJIEKTPOIPOBOIHOCTHIO?

3. OtxmrounTte ipubdop. [IpumnoaHsB KPHIMIKY € SJEKTPOIaMH, BHECUTE B CTAKaH C
BOAOW 1-2 mmaress U3MEIbYEHHOIO caxapa U repeMeniainTe.

4. OmycTuTe JIEKTPOIBI B pacTBOp. Brumrounte mpubop. 3anuimmTe HaOII0IeHNUS.
SBnsieTcss pacTBOp caxapa MPOBOJIHUKOM?

5. Orxmounte mpubdop. B crakan émkocteio 50 mut Haneite Ha 1/2 ero o0bema
0€3BOHOM YKCYCHOM KHUCIIOTHI.

6. OmycTuTe 3JIeKTPOIbl, BKIIOYUTE MPUOOp. 3aMUIIUTE HAOTIOACHUS.

7. Otxmounte mpudbop. OTieiiTe U3 crakaHa mpumepHo 1/4 oObema yKCyCHOM
KHUCIIOTBI, T00ABhTE MUCTUIUIMPOBAHHOW BOABI JI0 MPEXHET0 00bEMa, pasme-
LIAaWTE PacTBOP.

8. Omyctute 3nekTponabl. Brmounte mpubop. Habmrogaiite n3aMeHeHHE AIEKTPO-
MPOBOJHOCTH PacTBOpA.

9. INoBTOpHUTE pa3daBiIeHUE PACTBOPA U OMPEICICHNE ANEKTPOTPOBOIUMOCTH €Il

pa3. B KaKyro CTOpOHY CMENIAETC pABHOBECHE AUCCOLMALINHA YKCYCHOM KHUCIIO-
ThI 1IpU paz0aBiieHnn? Kak 3aBUCUT CTENEHb TUCCOLUALMN YKCYCHOM KHUCIOTHI
OT pa3baBieHus pacTBopa?

10. Otkmrounte npubop. B crakane emMkocThio 50 M1 MPUTOTOBBTE PACTBOP MOBA-

PEHHOU CoJiM, pa3MeliaB B 25 MJI AUCTWIIMPOBAHHON BOJbI 1-2 mimaTens XJjo-
pua HATpHS.

11. Onycture 35eKTpoasl B pactBop. Bximounte npudop. [IpoBogut nu pactBop

MMOBAPEHHOW COJIU DJIEKTPUUYECKUI TOK?

12. Cnenaiite BBIBOJ K ONBITY (0OpaTUTE BHUMAHUE HA TUITBI XUMHUYECKOM CBS3U B

BEILIECTBAX, AIEKTPOIPOBOJHOCTh BOJHBIX PACTBOPOB KOTOPBIX M3Yy4alH B JaH-
HOM OTIBITE).

OmnpIT 2. CMelieHue paBHOBECHS JUCCOLUAILUM €JIA00T0 JIEKTPOJIUTA
Haneiite B iBe mpobupku no 5-7 kanens 0,1 H. pacTBOpa yKCyCHOM KUCIIOTHI.
B kaxayro npoObupky 100aBbTe 10 OJHON Karuie METHIIOBOTO opaHkeBoro. Kak
OKPACHJICSI HHIUKATOP MO/ BIUSHAEM HOHOB H™?
OpHy mpoOMpPKY OCTaBbTE B KayeCTBE KOHTPOJBHOM, B Ipyryto npudasbTe 1
mmatenp anerara Hatpust CH;COONa.
Ilepemeraiite pacTBOp M CPaBHUTE LBET ITOJIYYEHHOI'O pacTBOpa C I[BETOM B
KOHTPOJIBHOM IIPOOHpKE.
Hamummre ypaBHeHHE nuccoLManuy YKCYCHOM KHCIJIOTBI M BBIPAXEHUE KOH-
CTaHTBI €€ IUCCOLUALIUY.
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6.

OOBbsCHUTE, KaK CMEIIAETCs] PAaBHOBECHE TUCCOLMAIMU CIA0b0ro 3JIEKTPOJIUTa
IPU YBEITMYEHUU KOHUEHTPAIIMU OJHOTO M3 BUJOB MOHOB ATOTO 3JIEKTPOIUTA?
Kak mMeHsieTcs pu 3TOM €ro CTereHb JUCCOIHaIiu?

OnsiTt 3. HanpaBjieHue OOMEHHBIX HOHHBIX IPOLECCOB B PAaCTBOpPax

3JIeKTPOJIUTOB

=

W

N =

a) B CTOPOHY 00pa30BaHus CJ1a00r0 3JIEKTPOJIUTA
Hanetite B 1Be mpoOUpKH 1o 5-7 Karenb 2 H. pacTBOpa THIPOKCH]Ia HATPHUS.
B kaxmyro mo6aBeTe 10 oHOM Karie denondTanenna. [log BiusHuEM Kakux
MOHOB (peHoI(TaTIEnH OKPACHIICS B MAJIMHOBBIN 1[BET?
B onHy mpoOupky q00aBiisgiiTe MO KarisiM 2 H. pacTBOPA COJISTHOM KHUCIJIOTBI, BO
BTOPYIO — 2 H. PaCTBOpPa YKCYCHOM KHUCIIOTBI O 0OECLBEUMBAHMS pacTBopa (KO-
JMYECTBO U3PACXOJAOBAHHBIX KaIleIb KACIOT OTCUUTATH!).
Yem 00OBsICHSCTCS MCUE3HOBEHHE OKpacku? B kakom ciydae oOecliBeUMBaHHE
pacTBopa Hactynuio ObicTpee? Ilouemy paBHOBECHE MOHHOTO Ipoliecca cMe-
HIaeTcsi B CTOPOHY 00pa3oBaHUs BOJBI MPU HAJIMYUU B JICBOM YacTH PAaBEHCTBA
MaJIOAUCCOIMMPOBAHHBIX MOJIEKYJI YKCYCHOM KUCTIOTHI?

0) B CTOPOHY 00pa30BaHNsi MAJIOPACTBOPMMOIO BellleCcTBa
B onny npobupky BHecute 10 karenb pacTBOpa XJopuia KalbllUs, B APYTYIO
10 kanenp xJI0pUAa CTPOHIIMS.
JloGaBbTe 1m0 5-6 Kamenb pacTBOpa CepHOM KUCIOTHL. B o0eux ju mpoOupkax
BbITIANT 0calok? OOBACHUTE pa3iuuus, Moib3ysach BenquunHamu [1P mis cynb-
($haToB KaJIbIUg U CTPOHIIUS.
Jlo0aBbTE B MPOOHMPKY C PACTBOPOM COJIM KaslbLiMsl 3-4 Karuld KOHLIEHTPUPO-
BaHHOUW cepHOM kuciaoThl. Habmromaiite oOpa3zoBaHue ocajaka U OOBSICHUTE
MPUYUHY €TO BHITIAJICHHUS.
Brruncnure KOHIEHTpauu HOHOB SO42, He0OXOqUMBIE IS OCAXKICHUS HOHOB
Ca®" u Sr?* u3 pacteopos pasHoii (1 M) koHUEeHTpaumu, ecu I1P,,., = 6,1-107,
P, =2,8:107.

OmnbiT 4. I'mapoans cosei

a) Onpenesenne pH pacTBopoB coJeii
Hanecure karuto pactBopa NaNO; Ha 1oocky yHUBEpCaIbHOW HHAMKATOPHOM
Oymaru.
CpaBHUTE OKpACKy € ATAIOHOM. 3anuiuTe BeandnHy pH pactBopa.
[TpoBeauTe anamoruunbie onbIThl ¢ pacTBopamMu Na,CO;, NaHCO3, Al(NOs)s.
Kakas cpena B kaka0M U3 B3SThIX pacTBOpoB? [Touemy?

0) Biausinue TeMnepaTypsbl Ha CTelleHb IHAPOJIN3A COJIU
Hanetite B mpoOupky 15-20 xamenb TUCTUIITUPOBAHHON BO/IBI.
Baecute B He€ 1-2 mmartens anerata HaTpUs U BCTPSIXHUTE TPOOUPKY.
JHlob6aBbTe 1-2 xammu denondranenna. Odpature BHUMaHUE HA OKPACKY WHIU-
KaTopa.
Harpeiite comepkxumoe mpoOWpPKH B TJIaMEHH CHUPTOBKH. JlaiiTte oObsCHEHUE
HaOroaeMoMy siBlieHUt0. Hanummre ypaBHEHUE peakiuy.
Oxmagute mpoOUpKy B X0J0aHOU Boje. [IporcXoauT a1 CHOBA CMEIIEHHE PaB-
HOBecHs?

asq,
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CrenaiiTe BBIBOJI O BIUSIHUHM TEMIIEPATYPhl HA CTENIEHb THIPOJIN3A.

B) Binsinne usmenennsi pH cpeabl Ha cTeneHb THAPOJIN3A COJH
Buecure B npobupky 10 kanenb IUCTUIUIMPOBAHHOMN BOJIBI.
JHobaBbTe 1-2 xpuctamia xiopuaa ojosa (II) u BerpsxautTe npodbupky. Obpa-
3yIOIIUica Oenblii 0caZoK MpeACTaBisIeT co00l OCHOBHYIO coiib ojioBa (II)
Sn(OH)CI.
Hanuiute noHHOE ypaBHEHHE COOTBETCTBYIOUIEH PeaKMy THIPOJIM3a.
Job6aBbTe 5-10 kamenb pacTBOpa COJISTHOM KUCIOTHI, YBEIIMUUB STUM KOHIICH-
Tpaluio HOHOB Bojaopoaa. PactBopuics mu ocagok? Kak moBnusno ymeHsblie-
Hue pH pacTBopa Ha cCTeneHb TUAPOIU3a COMU?

r) HeoOpaTumsblii ruaposius coJieit
B npoOupky HaneiiTe 6-8 kanenab pacTBOpa HUTpATa aIlOMUHHUS.
JloGaBbTe Takoif xke 00beM pacTBopa KapOoHaTa HATPHUS.
OtmeThTe 00pa3oBaHUE OCaJKa TUIPOKCHIA aTIOMUHUS U BBIJICIICHUE MY3bIPh-
KOB okcuja yriaepoaa (I1V).
Hanumwre ypaBHeHus peakuuid. Crenaite BbIBO.

JlabopaTopnasi padora Ne5 «OkuCIANTETLHO-BOCCTAHOBUTE/IbHbIC PeaK-

UN»

HCJH)Z IMPOBCACHUC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ n COCTaB-

JIEHWE UX YPABHEHUU.
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OmnpiT 1. Peakuyu 1ucniponopuoHupoOBaHUs

a) Peakuus 1ucnponopuoHMpoOBaHus cyJabQUTa HATpUS
B oany npoOupky nomectute 1-2 KpucTaIIuKa Cylnb(puTa HATPHSL.
Bo BTOpyto mpoOupky mnomectute 1-2 KpUCTAIIIMKA MPOKAJIEHHOTO CyJb(uTa
HaTpHs.
B o6e nmpobupku BHECUTE 110 5-6 Kanenb TUCTHILIMPOBAHHOM BO/IBI.
PacTBopuTe conu, Haxoasmecs B MpoOupKax.
JloGaBbTe B KaXKAyt0 MpoOUpKY 110 2-3 Kariu pactBopa cyiabdara menu (I1).
OTMeTbTE OKpacKy OCaJKOB B 00enX MpoOupKax (YepHBIA OCaIOK MpercTaBIs-
eT coboit cynpbhun meau (II)).
OOBsCHUTE pa3IUYHbIE OKPACKU OCAJIKOB.
Hanumure ypaBHEeHHE peakluy pas3yioKeHHs CyJb(puUTa HATPHsl, YYUTHIBas, YTO
OJIHAM U3 MPOAYKTOB NMPOKAIUBAHUSA ABISIETCS CYIb(haT HATPUS.
CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPaBHEHHUS pEaKIMii oOMeHa.

0) Peakuus rucnponopunoHupoBanus xsiopujaa osnosa (I)
B npo6upky Hanelte 6-8 kamenb pacTBopa xjiopuaa osiosa (II).
Jlo0aBbTe MO KaruisiM pacTBOp HIEJIOYM /10 MOSIBJICHUS OcCajka M JaJIbHEUILEro
€ro paCTBOPEHUSI.
[Tpuneiite k pactBopy 10-12 xanenb TUCTUIITUPOBAHHON BO/IBI.
Harpeiite pacTBOp 10 MOSBIEHHS YEPHOTO OCAKA METAIIMYECKOTO OJIOBA.
Hamumure ypaBHeHus: peakiuii oopasoBanusi: ruapokcuma onosa (II); terpa-
rugpokcoctanHata (II) Harpus; onoBa u rekcaruapokcocrannata (I'V) matpusi.
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OnbiT 2. BHYyTpHMOJIEKYJISIPHbIE OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakiumn

1. B npoGupky nomecture 2-3 kpucramuimka ouxpomara aMmmoHus (NH4)2Cro0y.

2. ConepxuMoe IpOOUPKHU HarpeuTe Haj TUIaMEHEM CIIUPTOBKHU JI0 TEX IMOp, MOKa
HE IPOU30HIET OYpHOE Pa3IOKEHHUE COH.

3. Hanumure ypaBHeHHE peakIMM, YUUThIBas, 4TO 3€JeHas OKpacka IMpHHAJIe-
xuT okcuny xpoma (III). Kpome toro, B peakuuu oOpa3yroTcs a30T U Mapbl BO-
JTBI.

OnsiT 3. Bunsinue cpeabl HAa MNPOTEKAHHWE  OKHCJIUTEIbHO-

BOCCTAHOBUTEJIbHBIX peaKIui

a) Bausinue pH cpenbl Ha XapakTep BOCCTAHOBJICHHS IIEPMAHIaHATA Ka-

Jus

B Tpu npoOGupku BHECHUTE IO 2 KarIM pacTBOpa MepMaHTaHaTa Kajusl.

B oany npoOupky no6aBbte 2-3 Karum 2 H. pacTBOpa CEPHOM KUCIOTHI

Bo BTOpYyt0 npobupky BHECUTE 2-3 KaIlIk BOJIBI.

B tpetsio npoOupky npuiieiite 2-3 Karid pacTBOpa IIEI0YH.

Bo Bce Tpu npoOupku BHECUTE MO 2 MUKPOIITATENS CylIbGUTa HATPUS U TIepe-

MEIIaiiTe pacTBOPHI J0 MOJTHOTO PACTBOPEHUS KPUCTAJIIOB.

HabmronaiiTe 3a M”3BMEHEHHEM OKPAaCKH pacTBOPOB BO BCEX TPEX CIyUasix.

7. Hanumure ypaBHEHUS peakiiii BOCCTAHOBJICHHS NEpPMaHTaHaTa Kajus CYJb-
¢buTOM HaTpusl B pPa3HbIX Cpeaax, YUUThIBas, YTO B COCAMHEHHUS MapraHiia B
pPa3IUYHBIX CTEMEHAX €ro OKHUCJIEHUS HMEIOT XapaKTEepHbIE OKpPACKU: HOH
MnO; - ¢uonerosslii, noH MnO?" - 3eneHslii, Mn?" - GecLBETHEIN, a OKCUJ U
rugpokcu Mn** - ManopacTBopuMEIE BEIECTBA KOPHYHEBOTO LIBETA.

8. K kakomy THUIy OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI OTHOCSTCS MPO-
BEJICHHBIC B OMBITE 3a peakiuu?

0) Bausanue pH cpeabl Ha cmelleHHe PaBHOBeCHS B OKHCJIUTEIbHO-

BOCCTAHOBHUTEJIbHBIX PeaKIMUAX

1. TlomecTtuTe B IpoOUPKY HEOOIBIIION KPUCTAIIIUK HOIA.

2. Jlo6aBbTe 8-10 kamenb pacTBOpa MIEIOYH.

3. IlepememaiiTe comep>kuMoe MPOOUPKH IO TIOJTHOTO PaCTBOPEHUS Hoaa.

4. K oOpazoBasiiemycs 6ecriBeTHOMY pacTBopy npubdaBbte 10-14 kanens pacTBo-
pa CepHOM KHUCIOTHI J0 MOSBJIEHUS OypOil OKpACKU pacTBOpa.

5. Ilonw3ysick pacTBOpOM Kpaxmaja, JOKaKHUTE, YTO Oypasi OKpacka BbI3BaHa 00-
paTHBIM MPOIIECCOM 00pa30BaHUsl CBOOOIHOTO Hoa.

6. Hanumure ypaBHeHUs peakuuid, yUYUThIBas, YTO IMPHU PACTBOPEHUH 0Ja B pac-
TBOpE IIEJI0Yn o0pa3yroTcs conu HoaoogopoaHoi HJ u fiomroBatucroit HJO
KHCJIOT.

OnbIiT 4. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHASL TBOMCTBEHHOCTh 3JIEMEH-

TOB, BXOASIIUX B COeINHEHNS] B IPOMEKYTOYHOM CTENeHU OKUCJICHUS

a) BzaumopeiicTBre mepoKkcuaa BOJAOPOa C IEPMAHIAHATOM KaJIUA

1. K 1-2 xammsM pacTBOpa MepMaHTaHaTa Kaius 100aBbTe 2-3 KaIljid pacTBOpa
CEPHOM KHUCJIOTHI.

2. JloGaBbTe K MOJY4EHHOMY pacTBOpPY 2-3 kariu 3%-HOTOo pacTBOpa MEpOKCHa
BOZOPO/IA.

Ok wn e
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Kak n3menniiach okpacka pactsopa? Kakoii ra3 Beiiensercs?
Hanummre ypaBHeHue peakunu. Kakne cBONCTBa MPOSIBISET B HEW NEPOKCHUTL
BOJIopoaa?

0) BzaumopgeiicTBre mepoKkcuaa BOJAOPOAA C HOAUIOM KaJIMs
K 3-4 xamisam pacTBopa voauaa Kajius npuiiete 3-4 Karii pacTBOpa CEpHOU
KHUCJIOTBI.
[IpubaBpTe K MoxyyeHHOMY pacTBOpy 1-2 karum 3%-HOro pacTBopa rnepokcuIa
BOJIOPOJIA.
JInst kKakoro BelIECTBa XapakTepHa MOsIBUBIIAsACA OKpacka pactBopa? Ilonb3y-
ACh PAaCTBOPOM Kpaxmalia, JOKaKUTe, 4TOo Oypas OKpacka BbI3BaHa 00Opa3oBa-
HUEM CBOOOJIHOTO Hoa.
Hamummre ypaBHeHne peakunu. Kakne cBOWCTBaA NMPOSBIAET B HEM NMEPOKCHU]
BOJI0pOa?

OmnbIT 5. Oprannyeckue BelecTBa B KA4eCTBe BOCCTAHOBUTEJIEH

a) BoccranoBiieHue OMXpomMara Kajaus
B npobupky nomectute 5-6 Kamneiab pacTBopa Ouxpomara HaTpus.
Bnecute B Hee 2-3 Karuid KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Job6asbTe 4-5 karenb stunoBoro criupra C,HsOH.
OTMeThTe U3MEHEHHE 1IBETa PACTBOPA U MOSBICHUE CHEIU(PUIECKOTO «sI0710Y-
HOT'O» 3amaxa, npucyuero ykcycHomy ansaeruny CH3CHO.
Hanumure ypaBHeHHE peaklMy, YUUTbIBasI, 00pa3yercs coib xpoma (III).

0) BoccTaHoB/IeHHE IEPMAHTAHATA KAJIUA
Bnecute B npoOupky mo 5-6 kareib pacTBOPOB IIaBEJIEBOW KUCIOTHI U 2 H.
pacTBOpa CEpHOM KUCIOTHI.
Job6aBbTe 2-3 KamM NepMaHraHata Kajiusi U HaOJioJaTe 4yepe3 HEKOTOpOe
BpeMs 3a 00ECIIBEUMBAHUEM ME€pMaHraHaTa Kajusl.
CocraBpTe ypaBHEHHE PEAKIMH, YUUTHIBAs, YTO NIEPMAHTaHAT-UOH BOCCTaHAB-
nuBaetcs 10 nona mapranua (II). B peakiuu taxxe BbIAEASETCS OKCUL YTIIEPO-
na (IV), 10 KoToporo oKucIseTCs IaBeaeBasi KUCIOTa.

JlaGopaTopHas padora Ne6 «Koppo3usi MeTaLJI0B»

Leab: o3HAKOMIIEHUE C AJIEKTPOXUMHUYECKON KOppo3uel; pakTopamu, Bius-

IOIMMHA Ha KOPPO3UI0; MCTOJAaMHU 3aIlIUThI OT KOPPO3INH.

OnbiT 1. BausiHue aKTUBHOCTH KOHTAKTHPYIOIIEr0 METaJlJIa HA KOPPO-

3U10

1. Bo3bmuTte Tpu CKpenku ais Oymar. B oaHy BCTaBbT€ TOHEHBKHH KyCOUEK Me-
TAJUTMYECKOTO OJIOBA, BO BTOPYIO — MEIH, TPEThIO OCTaBHTE B KaueCTBE KOH-
TPOJISL.

2. J1o6aBbTe B TpU MPOOUPKHU C BOJOM MO OJTHOM Karuie pacTBOpa COJITHOW KUCIIO-
ThI, TI0 2-3 Kariu pacTBopa KpacHoi kpoBsiHoi coiu Ks[Fe(CN)g] u omyctute B
HUX CKpEIKH.

3. OTMeThTE MHTEHCUBHOCTh OKPACKH BO BCEX TPEX MPOOUpPKaX.

4. Cpenaiite BBIBOJBI O CKOPOCTH KOPPO3UHM B KaXKIOM Cllydyae M HANMILUTE Ka-

TOAHBIC 1 AHOAHBIC PCAKIIUH.
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OmnbiT 2. BansiHue cpeabl HA CKOPOCTh KOPPO3UH
Bossmute Tpu npobupku. B nepByro HanelTe pacTBOp XJOpUAa MarHus, BO
BTOPYIO — PACTBOP COJSTHOM KHUCJIOTHI, B TPETHIO — TUCTUJZIMPOBAHHYIO BOY.
OAHOBPEMEHHO OMYCTUTE BO BCE MPOOUPKHU IO OJTHOM CKpENKe.
JloGaBbTe uepe3 5-10 MUHYT B Kaxayro MpoOUpKY Mo 3 Karui pacTBOpa Kpac-
HOW KPOBSIHOM COJIU.
OOBbsICHUTE MHTEHCUBHOCTH OKpack (BO BCEX JHM MPOOUpKax?), HAMMUIIHUTE
YPAaBHEHMS IPOTEKAIOIIMNX PEAKLUH, CAEIANTE BBIBO.

OnbIT 3. DJIEKTPOKOPPO3HUS MeTaJLIa
Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSI.
Jlo0aBbTE B KaKJ10€ KOJEHO IO 2 KaIId PacTBOpPa KPACHOW KPOBSIHOW COJU U
denondranenna.
[Torpy3ute B pacTBOp KE€JIE3HBIE 3JEKTPOBI (CKPENKH) U MOJIKIIOUYUTE K AJIEK-
TPOJaM MOCTOSIHHBIN TOK.
OObsicHuTe HAOIOICHUS U 3alUIINTE aHOAHBINA U KaTOIHBIN MPOIIECCHI.

OnbIT 4. AHOJAHBIE U KATOJHbIE MOKPBITHS
Haneiite B aBe npobupku no 15-20 karenb pacTBOpa CEpHOU KUCIOTHI U JI0-
0aBbTE MO 2 KaIlJId pacTBOpPa KPACHOM KPOBSIHOM COJIH.
OmnycTtute B OHY NPOOUPKY MOJOCKY OLUHKOBAHHOTO K€JIe3a, B IPYryI0 — Jy-
XKEHOTO, MPEBAPUTEIHHO CJlIeJIaB HA WX TMOBEPXHOCTH TIyOOKHUE IaparuHbI
HOXOM.
OtMeTbTe yepe3 5-10 MUHYT TMOSIBJICHUE CUHEH OKpacKd B MeCTe LapanuH (B
KaKoil mpoOupKe?).
OOBsicHUTEe HAOIIOJCHUS W 3alMIIUTE AHOJAHBIM M KAaTOAHBIN MPOIECCHI s
KaXJ0M rajbBaHONAPHI.

Omnpit S. IIporexkTopHas 3amura
JloGaBbTe B IBE MPOOUPKU C JUCTHILTUPOBAHHOM BOJOMW MO OJHOM Karuie cosi-
HOU KHUCJIOTBI U I10 JB€ KaIUIM pacTBOPa KPACHOM KPOBSIHOU COJIH.
OmnycTtute B OJHY NPOOUPKY CKPEIKY, B IPYTyI0 — CKPEIIKY B KOHTAKTE C aJlto-
MUHHUEM.
OTMeThTE MOSIBJICHHE UHTCHCUBHOM CHHEH OKpacKH (B KaKoi mpoOupke?).
OOBsicHuTe HAOMIOJACHUS. 3alUITUTE KATOMHBIM M aHOIHBIN mporecchl. Cre-
naiTe BbIBOJI. Kakyro posib BBIOIHSIET aTFOMUHUN?

OmnpIT 6. IIpumMeHenre HHTUOUTOPOB
Haneiite B 1Be mpoOupku 1%-Hblll pacTBOp CEPHOU KUCTIOTHI U 100aBbTE MO 2-
3 KarM pacTBOpa KPaCHOW KPOBSIHOM COJIH.
PactBopuTte B 0/1HOM npobupke ypoTponuH (1 mmarens).
Onycture B 00e npodupku no oxgHoi ckpenke. Kakoil Habmonaercs 3pdext?
Kakyro posib BBITOIHSIET ypOTPOIIUH?

Kpurepuu onenku 1a60paTopHbIx padoT:
- 5 GaJIJIOB BBICTABIISIETCS CTYJICHTY, €CJIM OTUET BHITIOJIHEH 03 3aMeYaHmi;
- 4 GaJina BBICTABIISIETCS CTYJICHTY, €CJTU B OTYETE COACPIKATCS HEOOIBIITHE
HEI0YETHI;
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- 3 OGaJia BBICTABISIETCS CTYJEHTY, €CJI B OTUETE COJIEPKATCS CYIIECTBEHHBIS
OIITNOKHU;

- 2 OaJiia BBICTABIISICTCS CTYJCHTY, €CJIU OTYeT He opopMIiIeH, HO paboTa
BBITOJIHEHA.

10.2.3. KoMIuieKT BONIPOCOB /ISl 3AIIUTHI JIA0OPATOPHBIX padoT

Ne i/ ‘ Bomnpocsl

JlabopaTtopnas pabora Ne 1

OCHOBHBIC TTOHATUS XUMHUM: MOJICKYJIa, aTOM, 3JICMCHT, BCIICCTBO (HpO-

1 CTO€, CJIOKHOE), IMIIMpUYecKas, rpaduueckasi, MOJEKyIsIpHAsT POPMYIIbI
BEIIECTBA, XMMUYECKasl Peakivs, CTEXMOMETPUUIECKUNA KOdDPUImeHT

2 Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX COCIMHEHUM: OKCH-
IIbl, KUCJIOTBI, OCHOBAHMSI, COJIN

3 CrexuomeTpusi. 3aKOHOMEPHOCTH WM3MEHEHHSI U CIOCOOBI OINpe/eeHUs

KoJm4ecTBa BeliecTBa. OCHOBHBIE ONpeaeneHus: GopMyJibHASI €IMHULA
BEILIECTBA, MOJIb, ITIOCTOSIHHAsE ABOTrajapo, MOJSpHas Macca, MOJSPHBIN
00beM, MOJISIpHAsi Macca XMMHYECKOrO0 SKBUBAJIEHTAa, MOJISIPHBIA 00BEM
XUMHUYECKOTO SKBUBAJICHTA.

4 KonnyecTBeHHBIE 3aKOHBI TPOTEKAHUSI XUMUYECKUX PEAKIMU: COXpaHe-
HUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, KPATHBIX OTHOIIECHUU, 00b-
E€MHBIX OTHOIIEHUH, ABOraJpo W CIEICTBUS W3 HeEro, MeHJeneeBa-
Knanetipona, o0beiuHeHU Ta30BbINA, MapUUaIbHBIX AaBieHui JlanbTo-
Ha, 3aKOH YKBUBAJICHTOB.

JlabopaTtopnas pabora Ne 2

1 OCHOBHBIE TOHSITHSI U ONPEACIICHUSI XUMUYECKOU TEPMOJMHAMUKU: TEP-
MOJMHAMHYECKasi cucTeMa (M30JIMpOBaHHasl, OTKPBITAasl, 3aKphITas), dasa,
TOMOTEHHBIC U TE€TEPOTCHHBIC CUCTEMBI, MAPAMETPbl COCTOSTHUSA (PKCTEH-
CUBHbBIC, UHTCHCUBHbIC), (DYHKIIUU COCTOSHUSI, XUMUYECKUM TEPMOJINHA-
MHUUYECKUU TMpolnecc (CaMONpPOU3BOJIbHBIM, PaBHOBECHBIH, HEpPaBHOBEC-
HbI1), (pa30BBIN Mepexo]l, BHYTPEHHSIS] SJHEPT s, TEIIOTa, padoTa

2 [lepBbIit 3aKOH TEPMOAMHAMUKU U €T0 MPUIIOKEHUE K TpoIleccaM B Hjie-
AJTHbHOM Tra3e: M30XOPHOMY, H30TEPMHUUECKOMY, H300apHOMY
3 [Tonsitue termoBoro 3¢ dexTa XMMUYECKON peakiuu: TerioBol dddexT

peakiu, TEPMOXUMHUUYECKOE M TEPMOJMHAMUYECKOE YPaBHECHUSI, CTaH-
JapTHBIC TEPMOJAMHAMUYECKUE YCIOBHUSI, CTAHIAPTHASI SHTAJIBIINS peak-
105071

4 CranaapTHbIC SHTAJIBIINKY 00pa30BaHUs U CTOPAHUS BEIIECTB

5 3akoH ['ecca u ciieacTBUS U3 HETO

6 BTtopoii 3akoH TepMOIMHAMHUKU. DHTPOIUS KaK (GYHKIIAS COCTOSHUSI CH-
CTEMBI

7 Tperuii 3akoH TepMOAMHAMHKHN. AOCOJIOTHBIC 3HAYCHHUS CTaHIAPTHBIX
SHTPONHWN BEIIECTB

8 Kputeprun HanpaBieHHOCTH CaMONPOW3BOJIBLHOTO MpOIecca B 3aKPHITOMN
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JlaGoparopHas pabota Ne 3

1 Kunernka xummnueckux peakuuii. OCHOBHbIE IOHATHUS U ONIPENICTICHUS
2 OCHOBHOI OCTYJIAT XUMUYECKON KUHETUKHU
3 Brnusinue TemnepaTypbl Ha CKOPOCTh XUMHUYECKHUX PEAKITHI
4 TeopeTrnyeckre NpPeACTABICHHS O CKOPOCTSX AIEMEHTAPHBIX PEeaKIUi
5 Oco0OeHHOCTH KMHETHKU T'€TepOreHHbIX peakuui. Peaknuu Ha rpaHune
paszJiesia TBEpI0€ TEJI0 — ra3 U TBEPJIO€ TEJIO — KUIKOCTh
6 OcHoBbl Katanu3a. OCHOBHbBIE TMOHATHSL M OIpeaeiacHus. MeXaHUu3MbI
IPOTEKAHUs KaTAIUTUYECKUX peaklui
7 Xumuyeckoe paBHoBecrue. OOpaTuMbie U HEOOpAaTUMbIE XUMHUUYECKUE pPe-
akuuu. Buasl 1 0coOeHHOCTH XMMHUYECKOTO paBHOBecus. KommuecTBeH-
HBIE XapaKTePUCTHKU XUMUYECKOTO PAaBHOBECHS
8 Bnusgnaue pazanusbix (pakTOpoB Ha XUMHUYECKOe paBHOBecue. OcoOeHHO-
CTH ONTUCAHMs PABHOBECHS B T€TEPOTCHHBIX CHCTEMAX
JlabopaTtopHas pabota Ne 4
1 OO6uue cBoiicTBa pacTBOpoB. OCHOBHBIEC IOHATHS U ONIPEAEICHUS
2 Crioco0bl BBIpAKEHUSI KOHIICHTPAIIMN pacCTBOPOB
3 TepMoauHaMUyecKne XapaKTepUCTUKH Mpolecca o0pa3oBaHUsA pPACTBO-
pOB
4 KosmuratuBHbIe CBOWCTBA PACTBOPOB
5 Bingnaue paznnyHbixX (PaKTOPOB HA CBOMCTBA paCTBOPOB 3JIEKTPOIUTOB
6 Jlucconmanysi cyabbIX 3JEKTPOIUTOB
7 PacTBOpbI CUIIBHBIX 3JIEKTPOJIUTOB
8 HonHble paBHOBECHS B BOJHBIX PAaCTBOPax 3JIEKTPOJIUTOB
9 I'unponms coneit
10 | IIpousBeneHne pacTBOPHUMOCTH
JlaGoparopnas pabota Ne 5
1 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
2 Merto 37eKTpOoHHOTO OanaHca
3 MeTtoa nosiypeakiuii
JlaGoparopnas pabota Ne 6
1 Knaccudukanus KOppo3UuOHHBIX Cpell, pa3pylieHuil u mpoieccon. [Toka-
3aTesid CKOPOCTHU KOPPO3HUH
2 XuMudeckasi KOppo3usi: BUABI M PA3HOBUIHOCTH
3 DIeKTPOXUMHUECKast KOPPO3HUsi: MPUUMHBI U MEXaHNU3M BO3HHUKHOBEHUS
4 3amuTa OT KOPPO3HUH: JIETHPOBaHUE METANIMYECKUX MaTEepHaliOB; U3Me-

HEHHE COCTaBa M CBOWMCTB KOPPO3MOHHOM CpEJbl; JICKTPOXUMHYECKAS
3amuTa; BUABI 1 MEXAaHU3M JICUCTBUS; 3alIUTHBIC TTOKPBITUS: BUIBI, ME-
TOJbl HAHECEHUS U 00JIaCTU TPUMEHCHHUS

Kpurepuu oueHKH 3a1UThI JIa0OPATOPHBIX PadoT:
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3a 3amuTy 1abopaTopHOU paboTHl B (hOPME YCTHOTO OTBETA HA BOMPOCHI IO TEME
1ab0paTOpHOI pabOTHI CTYICHTY 3a7a€TCs S5 BOMPOCOB: 33 KAXK/IbIii BEPHBIH OTBET
CTYJICHT moJty4aeT 1 Oas.

10.2.4. KoMmIuieKT MHANBUAYAJbHBIX JoMamnHuX 3agannil (M3) k aado-
paTopHbIM padoTam

Bapuant 1
JIab. pao. 1. Ocnosnble Knaccvl HEOP2AHUYECKUX COCOUHEHUTL
1. Ha3zoBuTe 1o MexIyHapoIHOM HOMEHKIAType cienyromue Bemecta: Oy,
F6203, C&(OH)Q, HzSO4.
PaccuuTtaiite 06nem 20 kr ammuaka (NHs3) pu H.y.
3. Paccuuraiite 00bem, kotopeii 3anmmaeT 150 r ammmaka (NHsz) mpu 330
MMm.pT.cT. u 47°C.
4. Paccuuraiite 00beM BO3Ayxa, HEOOXOMUMBIN mjisi cxuranus 1 kr 96 %-Horo
crimpta (CoHsOH).
5. Ompenenuts Maccy kapobamuaa NH>CONH,, kotopas motpeOyeTcst 4ToObI BHE-
ctu B nouyBy 70 Kr a3oTa.
Jlao. paé. 2. Onpedenenue snmanvnuu peakyuu
1. Berunciute AH', B peaxin: 2PbS + 30,y <> 2PbOy + 250, ecnu

AH%sp, KJIK/MOE  -220 0 -102 -297
2. Paccunraiite suTansmmto oopaszoanus (AH®, ) NHs, eciau npu o6pasosanuu 34

0bp

N

I BeIIenuiaoch 92 kJx Termia.

3. Ykaxwure 3HaK AH B mpoiieccax: a) ropeHue 0eH3oJ1a; 0) paciierieHue yrieBo-
JIOPOJIOB; B) HEWTpanu3alus CEpHON KUCIOThI THAPOKCUIOM HATPHSI.

Jlab. pab. 3. Ckopocms xumuueckux peakyuil. Xumuueckoe pagnosecue

1. BbIpa3zure MaTeMaTHYECKH CKOPOCTH MPSIMOMl M OOpaTHOM peakiuii, IpoTeKa-
rorux B romorensoi cucreme: NO + O, < NO..

2. BrIpa3zuTe MaTeMaTHYeCKd CKOPOCTH MPSIMOM M OOpaTHOM peakiuii, mpoTeKa-
fomux B rereporennoi cucreme: HoOqy + Al > Al,O3( + Ho.

3. Hamummre dhopmMyiy nist BEIYUCICHUS KOHCTAaHTHI paBHOBecHs peakimu: Noq +
Hz(l-) > NH3(1-).

4. B xakoM HampaBJIeHUH OYJET CMEIIAThCid PABHOBECHE OOpAaTUMOW pPEaKIUU:
CaCOj3; «» CaO + CO; npu NOBBIIIEHUN TEMITEPATYPHI?

Jlao. paé. 4. Pacmeopwl 31eKmpoaumos

1. Vkaxwute, kakue u3 coaeit SnCly, Na;SO4, AI(CH;COO); rumponusyrorcs?
Hamummure 1 HUX MOJIEKYJISIpHBIE U MOHHBIE YPAaBHEHUS THAPOIH3A. Y KaXKH-
Te xapakrep (pH) cpenbl B pacTBope Kaxa0i U3 COJIEH.

2. Paccumraiite ctenenpb aucconuanuu 0opHoit kuciotel HBOs, B 0,01 M pactBo-
pe, ecin K; = 5,8 - 10719,

3. Onpenemure pH Bogubix pactBopoB HCI u HCN (K, = 7,9 - 10%9), ecnm ux
KoHLeHTpanus pasHa 0,05 MoJb/1.

4. Paccuuraiite pactBopumocTb AQGBIr (Mosb/i1) mpy KOMHATHOW TeMIiepaTtype,
ecu [IP =44 - 1073,
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Jlao. pa6. 5. OkucaumenbHo-60cCmMano8umesibHble PeaKuyuu
1. Ilog6epurte kodphULIMEHTH METOOM 3JIEKTPOHHOIO OajaHca B YpaBHEHU-
X PEaKIHM:
FG(NOg)z + 0, + H,O — FC(NO3)20H
Hs10 — [,Os5 + O, + H,O
K,Se + NaNO3; — K,SeO, + NaNO,
2. CocraBbT€ ypaBHEHHE peaklMu W mnoadoeputre KodhPUIMEHTH METOI0M
AIIEKTPOHHOTO OanaHca:
MOHOOKCHU]T yriaepoaa + xuopu nammaaus (I1) + Boga — namnanuii + guok-
CHI yriepona + ...
Jlao. pa6. 6. Koppo3ua memannos u 3auyuma om Koppo3uu
1. B kakom u3 kontaktoB: a) Fe/Pb; 6) Mg/Be; B) Sn/Cu ckopocTh KOppo3uH
0onpiie? OTBET NOATBEPAUTE pacUETaAMHU.
2. B koHTakTe ¢ KakMMH U3 yKa3aHHBIX MeTajuioB Fe seisiercss anomom: Mn, Ni,
Cu?
3. CocraBbpTe cxemy pabOThl (KaTOJHBIM M aHOJHBIN IMPOIIECCHI) TaIbBAaHOMAPHI
Zn/Fe B KucCIoit cpere.

Kpurepuu ouenxn U/13:

- OLICHKA «3a4TEHO» BBICTABIIIETCS CTYNEHTY, eciu VI3 BEpHO BBINOJIHEHO U
CTYJEHT IOJIy4aeT JIOMYCK K BBIIIOJIHEHUIO JJA0OpAaTOPHOU paboTHI;

- OLICHKA «HE 3a4YTEHO» BBICTABISETCS CTyIeHTy, ecin B W13 conmepxkarcs
omuOku, Heaou€Thl. [locne ucnpasnenuit MJ13 3acunThiBaeTCs Kak BBIMOJHEHHOE
U CTYJEHT NOJIy4aeT JOMYCK K BBIIOJHEHHUIO JJA0OPAaTOPHOU pabOTHI.

11. O6pa3zoBaTesibHbIe TEXHOJIOTMH

IIpn peanuzauuy NUCUMIUIMHBI UCIIOIB3YETCS TEXHOJIOTHS TPAJULMOHHOIO
oOyueHust — opranusals yueOHoro npoiecca B By3€, OCHOBaHHas Ha JIEKIIMOHHO-
ceMUHapCcKo-3aueTHoN (opmax obydeHus. K ¢popmam 0OydeHUS OTHOCSTCS JIEK-
UM, MPaKTUYECKHE W JIabopaTOpHBIE 3aHATUS M caMOCTosATenbHas pabora. Ha
JIEKUMSIX UCTOJIb3YIOTCS HarJIAIHbIE U CJIOBECHBIE METOJbl OOyYEHHs], a Ha IMpak-
TUYECKUX M JTaO0OPATOPHBIX 3aHATUSAX — HArJsiHbIE, CIOBECHBIE M MPAKTUYECKUE
Meroabl. OueHuMBaHHME 3HAHUM CTYJIEHTOB MPOM3BOJUTCA MO  OaIbHO-
PEUTHHIOBOM CHCTEME.

MeToauveckue peKOMEHAALMH CTYIEHTY
10 U3YYEeHU IO U CHMILTHMHBI

Moayasb 1. CTpoeHne u CBOIiCTBA BelleCTBA

TeMbl JeKIIMOHHBIX 3aHATHM:

OCHOBHBIE MTOHATHA U 3AKOHBI XUMUHU.

OCHOBHBIE KJIACCHl HEOPraHUYECKUX BEIIECTB.

Crpoenne aromoB. [lepnoanueckas cucrema snmemenToB .M. Menaeneena
XuMuueckas cBs3b. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII
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TeMbl NPAKTHYECKUX 3AHATHIL:
Pacuetsl o hopmysnam U ypaBHEHHSIM.
CrpoeHue aroma.

XuMuyecKas CBS3b.

Tema 1a00paTOPHOIo 3aHATHA:

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BELIECTB

HN3y4uB JaHHBIA MOAYJ/Ib, CTYJICHT J0JIKEH:

UMETh MPEJCTaBICHNE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHH; KiIaccuu-
KAI[M¥ BEILIECTB; CTPOCHUHU aTOMA; TUIIAX XUMHUYECKOU CBA3H.

3HATH:
OCHOBHBIE€ MOHSTHS XMUMHH (MOJIEKYJIa, aTOM, XUMUYECKHA 3JIEMEHT, MOJb, MO-

JsIpHAs Macca);

OCHOBHBIE 3aKOHBI XUMHHU (COXpPaHEHUS] MAacChl, OCTOSTHCTBA COCTaBa, 00bEMHBIX
OTHOIIIEHHH, ABoraapo, ypaBHeHue MeneneeBa-Kianeiipona, o0be/IMHEHHBIN Ta-
30BBIi 3aKOH);

COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOCHHUS aTOMA; KBAaHTOBBIC
4uCIia, MpaBWia U MPUHIUITBEI COCTaBJICHUS JIEKTPOHHONU KOH(MUTYpallUd XUMHUYE-
CKOT'O 3JIEMEHTA;

TUTBl XUMHUYECKOW CBS3M (MOHHYIO, KOBAJICHTHYIO, METAJNIMYECKYIO, BOJOPOJI-
HYI0), UX CBOMCTBA U XapaKTEPUCTUKH;

IMPOCTPAHCTBCHHOC CTPOCHHUC MOJICKYII.

YMeTh:
IIPOBOJIUTH XUMUUYECKUMN IKCIIEPUMEHT U aHAJIU3 MOJIYYEHHBIX PE3YJIBTATOB;
IIPOBOJIUTH KOJIMYECTBEHHBIE PACUYETHI IO YPABHEHUSM XUMUUYECKUX PEAKIINNM;
COCTaBJISATh JIEKTPOHHYIO KOHDUTYPAIIUIO XUMUYECKUX IJIEMEHTOB;
ONPEAEIATh TUIl XUMHUYECKOM CBSI3U B BEIIECTBE U €r0 MPOCTPAHCTBEHHOE
CTpOEHHUE; COCTABJIATh CTPYKTYPHYIO (POpMYITy BEIIECTBA.

MeToan4ecKne peKOMEHIAUH 10 H3y4YeHHI0 MOXYJIsI

[Tpu ocBO€HUM MOAYJISI HEOOXOAUMO:
M3y4nTh y4eOHBIi MaTepuan II0 COOTBETCTBYIONIEMY MOJYJIIO JAUCIMIUIMHEL
MCIIOJIb3Ys JIEKIIMOHHbIN MaTepuas u IUTepaTypy 10 JaHHON TeMaTHKE;
aKI|EHTUPOBATh BHUMAHUE Ha: OCHOBHBIX MOHATHAX U 3aKOHAX XUMHUM; KIacCH(H-
KAI[MU BELIECTB; OOIIMX XMMHYECKUX CBOMCTBAX BEIIECTB OJHOrO KJacca; CTpoe-
HUM aTOMa; KBAHTOBBIX YUCJIAX; COCTABJICHUM JIEKTPOHHON KOH(PUTYpaLUH XUMHU-
YECKUX JJIEMEHTOB; TUIIAX XMMHYECKOH CBSA3M; NPOCTPAHCTBEHHOM CTPOEHUM MO-
JEKyIL.
OTBETUTh HAa KOHTPOJLHBIE BOIPOCHL:
1. YTo Takoe OTHOCHMTENbHAas aTroMmHas Macca? PaccuuraiiTe OTHOCHTEIBHYIO

aToMHYI0 Maccy cepsbl, ecit M(S)=5,3-102 r, a m(C)=2,0-10%r.
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2. Paccunraiite aOCOJTIOTHYIO Maccy MOJIEKYJIbl CEPHOW KHUCIIOTBI, €CIIU €€ OTHO-
CUTEJIbHAsl MOJIEKYJIsIpHas Macca paBHa 98.

3. OTHOocuTeIbHAs MIOTHOCTH Ta3a Mo BOJOPOY, coaepkaiiero 27,27% yriepoaa
u 72,73% xucinopona, pasHa 22. Onpenenure OTHOCUTEIBHYIO MOJEKYISPHYIO
Maccy rasza v ero XuMU4eckyro Gopmyiy.

4. OTHOCUTENBHBIE TUIOTHOCTH ra30B MO BO3AyXYy paBHbL: a) 0,9; 6) 3,17. Onpene-
JauTe Maccy 1 J1 Kaoro rasa.

5. Omnpenenute, Kakoit 310 MeTail, eciau 1,6 T kanbuus u 2,615 r 1ByXBaJlEHTHOTO
MeTaJljla BBITECHSIOT U3 KUCIIOTHl OJIMHAKOBBIM 00bEM BOAOPOJA MPU OJHUX H
TE€X K€ YCIOBHSIX.

6. Xnopua metamia coaepkut 69% xmopa. OTHOCUTENbHAs aTOMHasi Macca Me-
Tayuia paBHa 47,9. Onpenennure cTereHb OKUCIEHUSI METalla B 3TOM COEIUHeE-
HUU.

7. Ipu temneparype 100°C u naBnenuu 50 arm. ra3 3anuMaet oonvem 10 M3, Tlpu-
BEJUTE 00bEM ITOrO ra3a K H.y.

8. Hanwmmiurte mosiHbIe 371€KTPOHHBIE KOHGUTYpAIMA aTOMOB AJIEMEHTOB C TOPSIJI-
KOBBIMHU HOMEpamu 15 u 23. Ykakute BaJI€HTHBIE 3JIEKTPOHBI 3TUX AJIIEMEHTOB.

9. Hamummure »J1eKTPOHHBIE KOH(QUIYPALUK aTOMOB CEPBl M XpOMa ¥ MOHOB S% u
Cr¥. CpaBHHuTE pagryChl aTOMOB U HOHOB.

10. V xakux U3 HIKE MPUBEACHHBIX MOJIEKYJ XUMUYECKUE CBSI3M MUMEIOT MOJSIP-
HbI xapaktep: Oz, CO, HF, N2, NHs.

11. Onpenenure BaJICHTHOCTh AJIIOMUHUSI B OCHOBHOM U BO30YXIEHHOM COCTOS-
HUSX.

12. Uemy paBHa Macca | MOJb SKBHBAJIEHTOB OJIOBA B PEAKIUAX €r0 BOCCTAHOBIIC-
Hus: a) Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13. PaccuuTaiiTe MOISpHYIO MacCy JKBHUBAJICHTa >Kejle3a B COCIWHEHHUSIX €ro C
KHCIIOPOJIOM, cofepkamux a) 70 u 6) 77,8% xenesa.

14. Onpenenure PKBUBAICHT M MOJISIPHYIO MAacCy JKBHMBAJICHTA MOHOB Keje3a B
IpHBEIEHHEIX peakuusx: a) Fe3* +1e = Fe?*; 6) Fe®* + 30H = Fe(OH);

15. PaccumTaiiTe MOJSIpHYIO Maccy SKBUBajeHTa MmeTaia, eciau 0,029 r ero BbI-
TECHSIOT U3 KUCJIOoThl 30 MJT Bogopoaa (H.Y.).

Moayasb 2. TepMoaMHAMHMKA U KHHETHKA XUMHYECKHUX MPOLIECCOB

TeMbl JIEKIIMOHHBIX 3aHATHIA:

TepMoIuHAMHUKAa XUMAYECKUX TTPOLIECCOB. DYHKIIUKU COCTOSHUS: BHYTPEHHSS
SHEPrusl, SHTAIBIIHA

@DyHKIIUU COCTOSIHMS: SHTponus, 3Heprus [ mb0ca. Hanpasnenue nporekanus
XAMHUYECKUX PEaKIUn

XUMHUYECKasi KUHETUKA. BiMsHHE HAa CKOPOCTh XMMHUUYECKHX pPEAKIUU KOH-
LEHTpAaLMH, 1aBICHUS

BnusiHre Ha CKOPOCTh XMMHUYECKUX PEAKLUM TEMIEPaTyphl, KaTaIu3aTOpPOB.
XUMHUYECKOE PaBHOBECHUE
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Tembl NpaKTHYECKHUX 3aHATHIL:
TepmoauHaMUKa XUMHUYECKUX PEAKIIAN
KuHeTnka XUMHUYECKUX peaKnid

TeMbl 1a00paATOPHBIX 3aHATHIA:
OrnpeneneHue SHTaJIbIIUKA PEaKIUN
CKOpOCTh XUMUUYECKUX PEAKIINI. XUMHUECKOE PABHOBECHE

HN3y4uB JaHHBIA MOAYJ/Ib, CTYJICHT J0JIKEH:

MMETh NPEACTABICHUE 00 SHEPIeTHUECKUX U3MEHEHUSIX B CHCTEMAaX, B KOTO-
PBIX MPOUCXOOUT B3aUMOJEHCTBUE MEXKIY BEHIECTBAMHU; CKOPOCTH XUMHUYECKHX
peakuuii 1 METOAaX €€ PeryJIMpOBaHU.

3HATh:
TEpMOJMHAMHUYECKHUE (PYHKLIUU COCTOSIHUSA, CLIOCOO U3 pacueTa (3akoH ['ecca u ero
CIIC/ICTBHE);
BIIMSIHAE TEMIIEpaTypbl HA BO3MOKHOCTh ITPOTEKaHUS PEAKLIUU B 3aBUCUMOCTH OT
YUCJICHHBIX 3HAYEHUI SHTAJIBIIUY U SHTPOIIUU PEAKLINN;
BJIMSIHAE HA CKOPOCTh XMMUYECKON PEaKIMM KOHUEHTPALMH (3aKOH JIEHCTBYIOIINX
Macc);
BJIMSIHUE HAa CKOPOCTh peakuuu Temneparypsl (npasuwio Baut-I'odpda u ypaBHenue
Appennyca);
BJIMSIHAE HA CKOPOCTh PEAKIIMH KaTalIu3aTOPOB;
XMMHUYECKOE paBHOBECHUE U crIoco0kbI ero cmetenus (mpunuun Jle Hlartense)

YMeTh:
IIPOBOJIUTH XUMUUYECKUMN IKCIIEPUMEHT U aHAJIU3 MOJIYYEHHBIX PE3YJIbTATOB;
ONPEAEIATh BOBMOXHOCTb MPOTEKAHUS PEAKIINH;
pPEryIMPOBaTh CKOPOCTh XUMUUYECKON PEAKIIUH.

MeToanyecKkue peKOMEHIAIUN 110 U3YYEeHUI0 MOAYJIsI

[Tpu ocBOeHUM MOAYJISl HEOOXOAUMO:
U3YYUTh Y4eOHBIM MaTepuaq MO COOTBETCTBYIONIEMY MOJYIIO JUCITUTUIHHBI,
UCIIOJIB3YS JIEKIIMOHHBIN MaTepuai U JIUTepaTypy Mo JaHHOW TeMaTHKE;
aKIICHTUPOBATh BHUMAHHME HA: DHTAJIBIIMU OOpa30BaHUs, CTOpPaHUS M PEaKIIHH;
SHTPOTMHUH BEIIECTBA U peaKIuu; YHeprun [ mb0ca; KWHETUYECKUX YPABHEHUSAX JIJIs
TrOMO- ¥ T€TePOTCHHBIX PEaKIIMii; SHEPTUU aKTUBAIIUHU; OCOOCHHOCTSX MPOTEKaHUs
reTePOTCHHBIX MPOIECCOB; XUMUIECKOM PaBHOBECHH M CIIOCOOAX €ro CMEIICHUSI.
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1. TIpu coenunenuu 3,2 T xKeJe3a ¢ KUCI0poaoM Beiaenmiochk 40 kJ[x Tenna. Pac-

CUMTAKTe SHTAIBINI0 00pa3oBaHus okcua xemesa (I1).

2. Paccuuraiite TEMIOTBOPHYIO CHOCOOHOCTh METAHA.
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3. PaccuuraiiTe KOJIMYECTBO TEIUIa, KOTOPOE BBIAEIMTCA NpHM cropanuu 50 m3
cMecu, cocrosuiei u3 50% kucnopoaa, 25% Bogopoaa u 25% yriieKucioro ra-
3a.

4, CnenaiiTe BBIBOJI O BO3MOKHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKIUU B

CTaHIAPTHBIX YCIOBMSAX, €clau u3BecTHO, uto AH = - 293 xJIx, AS,’ = 27
JIx/K.

5. Paccuuraiite sHTanpnuio peakuumu: 2NaOH@s + HoSOusng = NaxSOuns) +
2H20¢x).

6. Ompenenute 3HAKK U3MEHEHHS SHTAIBINKA U SHTPOMHH IS CIAEAYIOUIETO Tep-
MoanHamuueckoro npouecca: 2Hyry + Oz = 2H20 (.

7. B Kakux ciyyasx SHTaJbIHSI CTOPAHUSI MPOCTOTO BEIIECTBA paBHA SHTAIBINHU
oOpa3oBaHUsI CIIOKHOTO?

8. Kak BbIpakaeTcsi CKOPOCTh XMMHUYECKOH pEakiuu MO 3aKOHY ACHCTBYIOLIUX
Macc B TOMOTE€HHBIX M T€TEPOr€HHBIX PEaKIUAX ?

9. Ompenenute OOMIMKA M YACTHBIC MOPSIIKU 110 KOMIIOHEHTaM CIIEAYIOIMIEeH XUMU-
yeckoit peakiuu: 2CoHg + 702 — 4CO; + 6H0.

10. Bo ckoJIbKO pa3 U3MEHUTCSI CKOPOCTh PEaKIMU MIPU U3MEHEHUU TeMIepaTyphl
Ha 30°C, ecan y = 3,0?

11. Kak usmenurcs vy, razopasnoi peakuuu 2A + 3B = 2C npu yBenuyeHUH AaB-
JeHus B 2 paza?

12. Tlouemy vy peakiuu Na + H,O — otnmvaercs ot vy, peakuuu Ca + HoO —?

13. HanummTe MaTeMaTH4ecKoe BBIPAXKEHUE IJII CKOPOCTH TMPSMON peaKIuH
CaO(TB) + COz(r) — CaCO3(TB).

14. N3meHnenne kakux (pakTOpOB BBI3OBET CMEIICHUE PABHOBECHUSI 0OpaTUMOil pe-
akimi Ny + 3H, < 2NHjg; AH‘; = -92 kJI>x B CTOpOHY TIPSIMOM peakiuu?

15. Beruucnure UCXOHbIE KOHIICHTPAIUU BEIECTB, €CJIM PABHOBECHBIE KOHIICH-

tpauuu u3BectHel: 2NO + Cl; «<» 2NOCI, [NOJ=1,5 mons/n1, [Cl;]=1 momas/m,
[NOCI]=0,5 moms/m.

Monayas 3. PacTBOpbI M JUCTIEPCHbIE CHCTEMBbI

Tembl JIeKIIMOHHBIX 3aHATHIA:

PactBopsl. CriocoObI BhIpaXkeHUs1 KOHLIEHTpauu pacTBopoB. Komnraruasie
CBOMCTBA pACTBOPOB

CBoiICTBa PacTBOPOB JJIEKTPOJIUTOB: JHMCCOLMALMSA. MOHHOE MPOU3BEICHUE
BOJIbI, IPOU3BEJICHUE PACTBOPUMOCTH, TUIPOIU3 COJICH, HaNpaBlIeHUE OOMEHHBIX
peakiuii

Kosnonansle pacTBOpBI: CTPOCHUE KOJUIOUIOB, ITOJYYEHHE U CBOMCTBA

TeMbl IPpaKTHYECKUX 3aAHATHH:
CriocoObl BBIpa)KEHUS KOHIICHTPAIIUUA PACTBOPOB

CBoiicTBa pacTBOpPOB

Tema 1a00paTOPHOTO 3aHATHUSA:
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PacTBOpBI 371€KTPOIUTOB

N3y4yuB JaHHBIA MOYJIb, CTYACHT J0JI7KEH:
UMETh MpeJIcTaBlIeHUe 00 MCTHMHHBIX W KOJUIOMJIHBIX PAacTBOPAX; CBOMCTBAX

PaCTBOPOB; crocobax BBIPpAKCHHA KOHOCHTpAaIUH PaACTBOPOB.

3HATb:

COCTAaBHBIC YaCTH PaCTBOPOB,

KOJIMICCTBCHHOC BBIPAKCHUC COCTABa PACTBOPOB,

CBOMCTBA PaCTBOPOB HEIJICKTPOJIUTOB U IJICKTPOJIUTOB,

HaIIpaBJICHUC OOMEHHBIX IMpOHCCCOB B paCTBOpPAX JJICKTPOJIUTOB,

KOJIJIONAHBIC paCTBOPLI: CTPOCHUC MUIICIIIIBI, CBOMCTBA KOJIJIOUJIOB.

yMeTh:

IMPOBOJUTH XUMHYECKUHI 9KCIICPUMCHT W aHaJIN3 ITOJTYYCHHBIX PC3YJIbTATOB,
OIIpCACIIATE KOHIOCHTPAIHUIO paCTBOPOB,
OIIPpCACIIATDH CBOMCTBA PaCTBOPOB.

Meroanyeckue peKOMEeHAAIUH 110 U3YyYEeHHI0 MOTYJIsI
[Ipu ocBO€HUH MOAYJISI HEOOXOAUMO:

HN3Yy4YUTh y‘le6HBII>'I Marcpuag I10 COOTBCTCTBYIOLICMY MOAYJIIO OUCHMUILIWHBI,
HCIIOJIB3YA JIGKLII/IOHHHﬁ MaTcpuall U JIMTCpaTypy 110 IIaHHOﬁ TCMATHUKC,
AKIICHTHUPOBATb BHUMAHHUC HA: COCTAaB pPAaCTBOPOB, CITOCOOBI BBIPpAKCHHUA KOHICH-
Tpaliu PaCTBOPOB; 3JICKTPOJIUTEI U HCIJICKTPOJINTEI, CBOMCTBA HCI3JICKTPOJIMTOB U
QJICKTPOJJIMUTOB; CTPOCHHUC MHUILCIIJIBI; KOAryJIaouio KOJUIOUI0B.

OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI:

1.

2.

~

9.

KakoB Tun XUMUYECKOM CBSI3M B 3eKTposutax? Kakue snexkTposvTsl Ha3biBa-
IOT NMTOTEHUHAIbHBIMUA? CTUHHBIMU?

Hanumure nuccormarnuio a) cyiabhura Hatpus U 0) ruapodocdara Kaius 1o
IIEPBOM U BTOPOU CTYIICHSIM.

Bripazute KoHCTaHTY aucconuanuu opTodochopHOM KUCIOTHI MO IEPBOK CTY-
MICHH.

Onpenenute crenens auccoruanuu 0,001 M pacTBopa yKCYCHOM KUCTIOTHI, €C-
m ee Kg=1,74-10",

Yro mnokasbiBaeT M30TOHMYECKUH Kod(p¢uument? Kakas CBA3b CyLIECTBYET
MEX]Iy CTENIEHBIO TUCCOILMAIIUU JICKTPOJIUTA U U30TOHUYECKUM KOod(PuiueH-
TOM?

Onpenenute Temneparypbl Kunenus u 3amepsanus 0,01 m pactBopa cynbdara
HATpUs, €CIIM CTENEHb NUCCOLUAIMU cOCTaBsieT 54%.

UTo Ha3BIBAIOT MOHHBIM MPOU3BEACHUEM BOIbI? UeMy OHO paBHO?

Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4sOH (K =
1,74-107).

OnpenenuTe pacCTBOPUMOCTE TUAPOKCHA aIOMUHUS, eciu ero 1P = 5,7-10732,

10. Paccumraiite ocMotrnueckoe mpaBiaeHue 0,002 M pactBopa GeH30J1a IpH TEMIIE-

patype 17°C.
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11. HanummTe THAPOIIN3 CIEIYIONINX COJIEH U OMpeNeuTe CPeay UX BOIHBIX pac-
tBopoB: NaNQO3, ZnCl,, Na,S, CH;COONHL,.

12. ITokaxuTe CTPOCHHE MUIICIUIBI MPU MPHJIMBAHUKM W30BITKAa pacTBOpa TUAPOK-
CHJIa HaTPHUs K pacTBOPY XJIOPH A IIMHKA.

13. ITokaxuTe CTPOCHUE MHMIICIUIBI MIPH MPUIMBAHUN M30BITKA XJIOpHIA IIMHKA K
pPacTBOPH THAPOKCHIA HATPUSI.

MoayJb 4. DaeKTPOXMMHUYECKHE TPOLECCHI

TeMbl JIEKIIUOHHBIX 3aHATHIA:

DNEeKTPOXUMHUUYECKHE CUCTEMBI. | albBAHMUECKHUE 3JIEMEHTHI
DNeKTpoJIn3 pacilylaBOB U BOAHBIX pacTBOPOB. 3akoHbl Dapajes
Koppo3zus metamnos. CriocoObl 3alIUThl METAJUIOB OT KOPPO3UHU

Tema npakTHYeCKOr0 3aHATHS:
DIEeKTPOXUMHUS

Tembl J1a00OPATOPHBIX 3aHATHIA:
OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
Koppo3us metanios

N3y4uB 1aHHBIH MOAYJb, CTYACHT A0JIZKEeH:
UMETh MPEJCTaBICHUE 00 OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUSX;
EKTPOXUMHUYECKUX MPOLECCAX: TAIIbBAHUYECKUX, JIEKTPOIN3a, KOPPO3HH.
3HATh:
METO/Ibl YPaBHUBAHUSI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peaklMii (METO/ dJeK-
TPOHHOTO OajnaHca U MOJypeakiui);
rajJlbBaHNYeCKUE MPOIIECChl U pabOTy rajibBAHUYECKUX JIEMEHTOB;
AJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB DJIEKTPOJIUTOB;
3aKOHBI JJIEKTPOJIN3A;
BUJIbI KOPPO3UU U MEXAHU3MBI UX IIPOTEKAHUS,

CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU

YMeETh:

MPOBOJAUTH XMMUYECKUHN IKCTIEPUMEHT U aHAJIU3 MOJYYEHHBIX PE3YIbTATOB;
paccTaBisTh KOADDHUIIMEHTH B OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX;
COCTaBJISATh FaJIbBAHUYECKHE MPOLIECCHI, ONPEAEIISThH ANEKTPOABUKYIILYIO CUITY
raJlbBAaHUYECKUX AJIEMEHTOB;

COCTaBJISITh MIPOLIECCHI AJIEKTPOJIN3a PACIIaBOB U BOJHBIX PACTBOPOB AIEKTPOJIU-
TOB;

OTNPENENATh KOJUYECTBA 00pa3yIOMIMXCs Ha JEKTPOIax BEIIECTB MPH AIEKTPOIIU-
3€;

COCTaBJIISATh MPOLECCHl XUMUYECKOUN U 3JIEKTPOXUMHYECKON KOPPO3UU;
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mo0MpaTh CIOCOOBI 3AIUTH METAIIIOB OT KOPPO3UH.

Metoanyeckue peKOMeHAAIUM M0 U3YyYEeHHI0 MOTYJIsI
[Ipu ocBOoeHUU MOAYJISl HEOOXOAUMO:

U3YYUTh Y4EOHBIM MaTepuan MO COOTBETCTBYIOLIEMY MOIYIIO JAUCIUIUIMHBI,

WCITOJTB3YsI JIGKITMOHHBIA MaTepHal U JTUTEPATypy MO TaHHON TEMATHKE;

aKIIEHTUPOBATh BHUMAaHHUE HA: METOBI DJECKTPOHHOTO OajlaHCa U TOJIypPEaKIIHii;

raJlbBaHU4YECKUE TPOLECChl; padOTy TallbBAaHUYECKUX 3JIeMeHTOB; pacuer 2JIC;
aHOJIHBIE U KATOJHBIC PEaKIMU IIPU JIEKTposin3e; 3akoHbl dDapajes; TUIIBI U MeXa-

HU3MBI Pa3JIMYHbIX BUAOB KOPPO3UU; CIIOCOOBI 3aIIUTHl METAJIIOB OT KOPPO3UHU..

OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Kakyro cuctemy Ha3bIBaIOT AIEKTPOXUMUYECKOM?

2. CocTaBbTE CXEMY JIBYX TaJIbBAHMYECKUX AJIEMEHTOB, B OJJHOM M3 KOTOPBIX KO-
OambT CIyuia Obl KaTOJO0M, a B IPYrOM — aHOJ0oM. Hamummre ypaBHEHUS pe-
aKIIUHA, TTPOUCXOISIINX TIPH pad0TE ITUX JIEMEHTOB.

3. TlanpBaHWYECKUI 3JIEMEHT COCTOHMT M3 XPOMOBOTO 3JIEKTPOA, TIOTPYKEHHOTO B

0,01 M pactBop CrSO,4, u cTaHZaPTHOTO BOJOPOTHOTO 3JIeKTpoaa. Hamummre

ypaBHEHUS JIEKTPOIHBIX MpolieccoB. YeMy paBHa ero 3..1.c.?

KakuMm ypaBHEHHEM KOJTMUYECTBEHHO OMUCHIBACTCS DIICKTPOITH3?

UTto paccuuThIBaIOT C MOMOIIIBIO ypaBHeHUs HepHcTa?

CocTaBbTe CXeMy 3JIEKTPOJIM3a BOJHOTO PACTBOpPA XJIOPHUAA HUKEIS HAa UHEPT-

HBIX AJIEKTPOJIaX.

7. CocTaBbTe CXEMBbI 3JIEKTPOJIM3a BOJHOTO pacTBopa xJopuma xxenesa (1), ecnou:
a) aHOJI >KEJIE3HbII; 0) aHOJ| YTOJIbHBIN.

8. PactBop comepxut nonsl Zn?*, Ni%*, Fe**, Cu?* B 0MHAaKOBOI KOHIIEHTPALUH.
B kakoil mocienoBaTeIbHOCTH ATH METAJIbI OYYyT BBIAEIATHCS MPU JICKTPO-
JU3€e, €CJIM HApsHKEHUE JOCTATOUHO JIsl BBIJCICHUS JTI000ro MeTauia?

9. BwruucauTe Maccy HUKEIS, BBIICTUBIIETOCS Ha KaTOJE P MPOITYCKAHUH TOKa
cuioi 20 A yepe3 pacTBOp HUTpaTa HUKENST B TEUEHUU 22 4aCOB.

10. IIpu anmextponuse pactBopa conu onoBa (1) macca karoma yBenuuunach Ha 4 T.
UTO Mpou301ILII0 MPU ITOM Ha OJIOBIHHOM aHojIe?

11. PaccumTaiite 00beM KUCIOPOIa, KOTOPBIM MOXKET OBIThH MOJTYUYCH IIPH AJIEKTPO-
JIM3€ TOKOM 5 A B Te€UE€HHUE 2 4acoB, €CJIM BBIXOJI MO TOKY cocTaBiseT 85%.

12. Tlpu npOX0KIEHNUN Yepe3 pacTBOP COJIM TPEXBAJIECHTHOTO METajljia TOKa CUJION
1,5 A B teuennn 30 MmuH Ha kKatoje Beiaeawiock 0,18 r metaiuia. Berunciaure
MOJISIPHYIO MacCy MeTajlla U Pacxoj dJEKTPOIHEPTUH, €CIIU W3BECTHO, YTO
HaIpsKEHUE B CETU paBHO 6 B, a BbIxox 1o Toky 72%.

13. Kakoii KOHTaKkT sBiIseTCS HauOoyiee KOPPO3UOHHOOMACHBIM IS Keje3a:
Fe/Cu, Fe/Sn, Fe/Ag?

14. B KOHTaKTe ¢ KaKUM U3 METAJIJIOB MEJb SBISECTCS aHOJIOM: XPOM, 30JI0TO, HU-
KEJlb.

15. Hanumure 3J1eKTPOXUMHYECKHE MPOIECChl (aHOMAHBIA U KaTOAHBIN), MPOTEKa-
rforre B koHTakte Al/CU B pacTBOpe XJI0pHuIa HATPHSL.

oo b
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12. YueOHO-MeTOAMYeCKOe M HH(OpPMANMOHHOE o0ecmevyeHHe AMCHMILIMHBI
(yueOHOrO Kypca)

12.1. O0s13aTesbHAsI JINTEPATYypPa

bubmmorpaduueckoe onucaHue

Tun (yueOHHK, yueOHOE
nocobue, yueoHo-
METOJIMYECKOE IT0CO0HeE,

IPaKTUKYM, Ip.)

KonnuectBO
B OMOIMoTE-
KE

OO0masi xumusi. [DIEKTPOHHBIN pe-
cypc] : Teopus v 3aAa4u : yueO. mo-
cobue / H. B. KopoBuH [u 1p.] ; mox
pen. H. B. Koposuna, H. B. Kyie-
moBa. - M3a. 2-e, crep. - CaHKT-
[TerepOypr : Jlanb, 2017. - 492 c. :
ui. - (YueOnuku mis By3oB. Crie-

nuaigbHas Jswmrepatypa). - ISBN
978-5-8114-1736-0.

Yu4eOHOoe mocobue

9bC
"JlaHb

Xumus [DIEKTPOHHBIN pecype]
yue6. nis By3oB / JI. H. baunoB [u
np.] ; moa Hayu. pen. W. JI. Ilepdu-
sgosou, T. B. CokomoBoii. - CaHKT-
[lerepOypr : Jlawb, 2016. - 272 c. :
ui. - (YueOnuku mis By3oB. Crie-

nuaigbHas Jswmreparypa). - ISBN
978-5-8114-2038-4

YueOHUK

9bC
"Jlaap"

bop3osa JI. JI. OcHoBBI 001
XUMHUHU [ DJIEKTPOHHBIN pecypc]|

yueb. mocobue / JIL.JZI. Bop3osna,
H.IO. Yepnukosa, B.B. fxymes. -
Cankr-IletepOypr : Jlanb, 2014. -
469 c. : un. - (Y4eOHUKH 1Ji1 BY30B.

CrnenmanbHas nureparypa). - ISBN
978-5-8114-1608-0.

Yu4eOHOe mocobue

9BbC
"Jlanp"

AxmetoB H. C. OOmas u Heopra-
HUYECKasT XUMUS [DJIEKTPOHHBIN
pecypc] : yueb. mocobue s By30B
/ H. C. AxmeToB. - U3na. 8-e, crep. -
Cankrt-IletepOypr : Jlanp, 2014. -
743 c. : un. - (YueOHUKH JIJIs1 BY30B.
CneunanbHasg nurepatypa). - ISBN
978-5-8114-1710-0.

VY4uebHoe rmocooue

9BbC

"HaHB"
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12.2. JlomosiHMTeJIbHAS JUTEpaTypa W y4deOHble MaTepuaibl (ayamo-,
BH/I€OIIOCOOMS U JIP.)

e (oun HayuHoit oudmmorexku TI'Y:

No
/o

bubmmorpaduyeckoe onucanue

Tun (yuebnuk, yuebHOE
nocobue, yueOHo-
METOINYECKOE MOCO-
Oue, MPaKkTUKYyM,
ayJIno-, BUICOMOCOOHSI
U 1p.)

KomugecTBO
B OMOJIMOTEKE

ITaBao H.H. OGmas u HeopraHu-
yeckass XUMUS [DJIEKTPOHHBIN pe-
cypc] : yuebnuk / H. H. ITaBnos. -
N3n. 3-e, ucnp. u gon. - CaHKT-
[lerepOypr : Jlanub, 2011. - 496 c. :
ui. - (YueOHuku mist By30B. Cre-

nuanbHas Jsurteparypa). - ISBN
978-5-8114-1196-2.

YueOHUuK

9BC "Jlaup"

bontpomerok B.B. O6mias xumus
[DneKkTpoHHBIN pecypc]: yueb. mo-
cooue / B.B. boatpomerok —
MuHck : Beinniiias mkoia, 2012.
— 624 c.: un. — ISBN 978-985-06-
2144-3.

VYuebHoe mocooue

5BC
"IPRbooks"

O0mass ¥ HeopraHuveckKass Xu-
MHUSl [DJEKTPOHHBIN pecypc]
yueb.-metoa. mocooue / H. II.
Mudraxoa [u ap.]. - Kazaup :
N3n-eo KHUTY, 2013. - 184 c. -
ISBN 978-5-7882-1488-7.

Y4yeOHO-MeTOANUECKOE
rmocooue

SBC
"IPRbooks"

Crace H. ®. Pemienue 3amau 1o
oOmelt XuMuu [IJIEKTPOHHBIN pe-
cype] : yue6. mocobue / H. @.
Cracs, A. B. Kopuiynos. - U3x. 3-
e, crep. - Cankr-IlerepOypr : Jlans,
2016. - 168 c. : un. - (YucOHUKH
st By30B. CrienmalibHasi JidTepa-
typa). - ISBN 978-5-8114-2274-6.

VYuebHoe rmocooue

9bC "Jlaup"

Cracp H. ®@. 3anaun, ynpaxHeHUs
U BONPOCHl MO OOIIeH XUMHUHU
[D5IeKTpOHHBIN pecypc] : yueb. mo-
cooue / H. ®@. Cracs, B. H. Jluceu-

YueOHOE mocodue

ObC "Jlanp"
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No bubnuorpaduueckoe onucanue | Tun (yueOHuk, yueOHoe | KonmuectBo
n/m nocobue, yuaeOHo- B OMOIMOTEKE
METOIMIECKOE TTOCO-
Oue, MpPaKTUKYM,
ayJIno-, BUICOMOCOOHSI
U ap.)

kuit. - M3g. 5-e, crep. - CaHkrt-
[TerepOypr : Jlanb, 2017. - 108 c. :
wi. - (YaeOuuku st By30B. Crie-

nuanbHas Jsureparypa). - ISBN
978-5-8114-2282-1.

AxmetoB H. C. JlaGopatopHbie u
CEMHUHAPCKHE 3aHATUS MO OOIIeH U
HEOPraHUYECKOM XUMHUU [DJek-
TPOHHBIN pecypc] : yuel. mocobue
s By3oB / H. C. AxmetoB, M. K.
6 | AsusoBa, JI. M. banpiruna. - 3. VY4yebOHoe nmocodue OBbC "Jlaap"
6-e, crep. - Cankr-IleTepOypr :
Jlanp, 2014. - 367 c. : un. - (Yue0-
HUKH 71 By30B. CrienuaiabHas Jiu-

tepatypa). - ISBN 978-5-8114-

1716-2.
COI''TACOBAHO
JlupexTop HaydHOU OMOINOTEKH A.M. AcaeBa
(noonucy) (H.0.
Damunus)
« » 20 T.
(MID)

12.3. IlepeueHb pecypcoB HH(OPMALNMOHHO-TEJIEKOMMYHHUKAIMOHHOM
ceru "UnTepuer"

ByTtiepoBckne cooduieHus [ DIEKTPOHHBIN pecypc| : MHOTONPEIMET. Hayy.
xKypH. / OO0 «IHHOBaLIMOHHO-U3JATEIBbCKHUM oM «ByTiepoBckoe HacIeIue»». —
DnekTpoH. )kypHal. — Ka3zanb : OO0 «MHHOBAIMOHHO-U3ATEIbCKUI JOM
«byTtnepoBckoe Hacineaue»», 1999- . Pexxum noctyna K KypH.:
http://butlerov.com/stat/reports/view.asp?lang=ru
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XuMuUs B HHTEPecaxX YCTOWYHUBOT0 pa3BUTHS [ DJIEKTPOHHBIN pecypc] :
MeXayHap. Hayd. )KypH. / Cubupckoe otaenenue PAH. — DnexTpoH. xxypHai. —
HoBocubupck : M3garensctBo CO PAH, 1999- . Pexum goctyna K xKypH.

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

12.4. IlepeyeHb NPOrpaMMHOI0 0OeceYeHUst

Ne HaumenoBanmue I10 Koanue- PexBuU3UTHI 10r0oBOpa
n/n CTBO JIU- (mata, HOMep, CPOK Jei-
HEeH3uil CTBHSA)
1 | Windows 1398 OeccpouHas
2 | Office Standart 1398 OeccpouHas

12.5. Onucanue MaTepuaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl
OCyLIeCTBJICHHs 00pPa30BaTEeJbHOI0 MPOoLecca N0 AMCHUILIMHE (MOLYJII0)

HauMeHoBaHue
000pyA0BaAHHBIX o
yueOHbIX KaOuHe- DakTHYECKUMN o o §
TOB, J1abopaTo- aapec y4e0- £ R
Ne | pwmii, macrepcknx | IlepeyeHb OCHOBHO- | HBIX Ka0HHe- = o E
n/m | uJAp. 00bEKTOB ro 000pyaoBaHust TOB, J1a0opa- g E T
JJIS IPOBEACHUS TOpUi, Ma- = S
NPAKTHYECKHX H CTEPCKHX H Jp. = | =g
J1a00paTOPHBIX =
3aHSATHHI
Yuebnas ayauto- | Ctonsl ydenudeckue | 445020 Camap- | 214,3 | 187
pusi JJIs TIPOBEJie- | TPEXMECTHBIE MOHO- | cKasi 00JI.
HUSl 3aHATUNA JeK- | OJ0K-, cTo mpemnoaa- | T.TonbsaTTH, yi.
LAOHHOIO  THWIA. | BaTeNbCKUU , cya | benopycckas,
VYuebHas ayauTo- | mpenojaBaTeabckuii, | 16-b, mo3urus
pust 11 mipoBeje- | Kageapa, mocka wme- | mo TII Ne 7
HUSI 3aHATHH ce- | ToBas. DKpaH HaBec- | 1 atax (A-125)
1 | MuHApCKoOro THIA. HOW, TIPOEKTOp., Mpo-

VYyebnas ayguto-
pHs 11 KypCOBOTO
IPOEKTUPOBAHUS

(BBIMIOJTHEHUSL KYP-
COBBIX pabor).
VYyebnas ayguto-
pus Ay TpoBejie-
HUSl TPYNNOBBIX H

1eccop. Mpimb

KOMII., ITYJbT.
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n/n

HauMeHoBaHue
000py10BaHHBIX
y4eOHbIX KaOuHe-
TOB, J1a00paTo-
puii, MACTEPCKHUX
U JIp. 00bEKTOB
JJI51 IPOBEIeHUsA
NPAKTHYECKUX H
J1a0opaTopHBIX
3aHATHH

IlepeyeHb OCHOBHO-
ro 00opyaoBaHMs

DakTHYECKUMN
aapec y4eo-
HbIX KaOuHe-
TOB, JJadopa-
TOpHUii, Ma-
CTEPCKHUX H JP.

Inomanb, M

KoaundecTtBo
MOCAJT0YHBIX MECT

WHJIUBUYAJTbHBIX
KOHCYJIbTAIlAM.
VYuebHas ayauto-
pusi 11 TpoBeJie-
HHUSl 3aHITHM  Te-
KYILIETO KOHTPOJIS
U MPOMEKYTOUHOM
arrectanuu.(A-
125)

VYyeOnass ayauTo-
pust s mpoBeze-
HUSl 3aHSATHN JICK-
LMOHHOTO  THIIA.
VYyebnast ayauto-
pus I MpoBexe-
HUSI 3aHATHU ce-
MHUHApCKOIO THIIA.
VYyebnast ayauto-
pus JUIsl KypcOBOIO
MPOEKTUPOBAHHUS
(BBIMOJTHEHUSL KYp-
COBBIX pabor).
VYyeOnass ayauto-
pust s poBeze-
HUS TPYNNOBBIX WU
UHIVBUYJTbHBIX
KOHCYJIbTAILIU M.
VYyeOHast ayauTo-
pust I MpoBeze-
HUS 3aHSITHW  Te-
KYLIEro KOHTPOJIS
U NPOMEKYTOUHOU

atrectanuu.(I-
302)

CTONBI  YYCHUYECKHE
JBYXMECTHbIE (MOHO-
0JI0KM)., CTON IIpe-
MO aBaTCIbLCKUM,
CTyd., JOCKa aynu-
TOpHast  (MeJoBas),
TpuOyHa

445020 Camap-
ckasi 00J1.
r.TonbsTTH, Y.
benopycckas,
14, mo3u1us 1o
TII Ne 47

3 srax (I-302)

101,3

99

JlabopaTopus

Cronsl 1abopatop-

445020 Camap-

85,6

24
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HaumeHnoBaHmue
000py10BaHHBIX

y4eOHbIX KaOuHe- DakTHYECKUIl N o g
TOB, J1a00paTo- aapec y4eo- £ R
Ne | puii, macrepckux | IlepeyeHb OCHOBHO- | HBIX KaOuHe- = o E
n/m | uAp. 00bEKTOB ro 000pyaoBaHus TOB, JJadopa- g E A
JJI51 IPOBEIeHUsA TOpPHUii, Ma- = S g
NPAKTHYECKUX H CTEPCKHUX H JP. = = 2
J1a0opaTopHBIX =
3aHATHH
"O6meit xumun'" HBIE, CTOJIBI IPENoa- | ckas 00I.
BaTEJIbCKUE, CTOJ r.TomparTh, yi.
npuOOpHBIN, BEITSIK- | benopycckas,
Hol mkad, mkad a1 | 16-b, mosumms
PEaKTUBOB , KA o TII Ne 6
JUI IOCY bl , TapThl | 3 sTax (A-310)
YYEHUYECKHUE, MOMKHU
, I0CKa ayIUTOpHAas
(MenoBast) , IEKTPO-
IJTUTKYU ,CTUPTOBKH,
TEPMOMETPHI, XUMHU-
YyecKas Mocya.
KommerotepHsiit Cronbl yuennue- | 445020 Camap- | 84,8 |16
kinacc.  [lomerme- | ckue, CTylbs Y4Y€HH- | cKasi 00J.
HHE I camocTos- | ueckue, IIK ¢ Bwixo- | r.TonsarTu, yiu.
TeIbHOM PpaboThL. | 1oM B ceTh MHTEpHET. | benopycckas,
VYuebnas ayauto- 14, mo3umnus mo
pus IS IpoBeje- TII Ne 48
HUS 3aHITHHA Ce- 4 stax (I'-401)
MHUHApPCKOTO THIIA.
VYuebnas ayauto-
pus 711 KypCOBOTO
MPOEKTUPOBAHUS
S5 | (BBIMOJTHEHUS KYp-
COBBIX pabor).

VYyebnas ayauto-
pus IS IpoBeje-
HHSl TPYIIIOBBIX U
VHJIUBUYJTbHBIX
KOHCYJIbTALIU .

VYyebnast ayauto-
pus IS IpoBeje-
HUS 3aHITHM  Te-
KYILIETO KOHTPOJIS
U POMEKYTOYHOU
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n/n

HauMeHoBaHue
000py10BaHHBIX
y4eOHbIX KaOuHe-
TOB, J1a00paTo-
puii, MACTEPCKHUX
U JIp. 00bEKTOB
JJI51 IPOBEIeHUsA
NPAKTHYECKUX H
J1a0opaTopHBIX
3aHATHH

IlepeyeHb OCHOBHO-
ro 00opyaoBaHMs

DakTHYECKUMN
aapec y4eo-
HbIX KaOuHe-
TOB, JJadopa-
TOpHUii, Ma-
CTEPCKUX U AP.

Inomanb, M

KoaundecTtBo
MOCAJT0YHBIX MECT

arrectauuu.(I'-
401)
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