benepaibHOE TOCYIapPCTBEHHOE OFOKETHOE 00pa30BaTEIHbHOE YUPEKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUMN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.5.09

(unoexc oucyunnumnwr)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

XUMHUASA

(HaumeHoOBaHUE OUCYUNTIUHDL)

10 HAIMPAaBJICHUIO IMOATOTOBKH (CITEIIUATLHOCTH )
15.03.01 MammHocTpoeHHe

(KOO U HAUMEHOBAHUE HANPABTIEHUsSI NOO2OMOBKU, cneyuanbHocmu 8 coomeemcmeuu ¢ ©IOC BO)

COBpeMeHHBIC TEXHOJIOIT'MYCCKHUC MMPOUCCChI U3TOTOBJICHUA I[CTELTI@IZ B
MalllTMHOCTPOCHUHU

(ranpasnennocms (npoduns))

dopma oOydeHUs: OUHast

['onx Habopa: 2019

Pacnpenesienue 4acoB IMCHUILIMHBI 10 CeMeCTPaM M BUAaM 3aHATHI (110
y4eOHOMY IJIaHY)

KoanuectBo 3ET 4
Yacos no PYII 144
Buabl KOHTpOJIA B IK3aMeHbI 3aueTsl KypcoBbie KypcoBbie KonTpoashsie
ceMecTpax: MPOEKTHI padoThI (s 3;;?)?::01; dbop-
MBI 00yYeHHs1)
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

ToabsarTH, 2018




PaGouas mporpamma coctasiena Ha ocHoBanuu ®I'OC BO u yuebHOTO 1miana
HarpasjeHus noarotoBku (cnenuanbrocty) 15.03.01 MammHocTpoeHue

(KOO U HAUMEHOBAHUE HANPABIeHUs NOO20MOBKU, cneyuarbhocmu 6 coomgemcemeuu ¢ PIOC BO)

PenensupoBanne paéo4yeid nporpaMMbl AUCHUIINHBI:

x| OrcyTcTBYET

~ Yyebnas (pabouasi) mporpamma oJ100peHa Ha 3ace/laHuu Kapeapbl «Xumus,
XUMHUYECKHE TTPOIIECCHI M TEXHOJIOTHI (MTPOTOKOJ 3acenanusi Ne 2 ot « 04 »

09 2018r.)
Penensenr
(OondrcHocmb, yuenoe 36anue, cmenetb) (noonucs) (U.0. @amunus)
« _» 20 T
Cpoxk neiictBust padoveil IpOorpaMMbl TUCHUILUIAHBI 10 20 .

Nudopmanus 06 akryanuzanuu padoyeil nporpaMMbl M CHUUILJIMHbBI:

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

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COI'JTACOBAHO

3aBeayromuii kadeapoun
«CBapka, 00paboTKa MaTepHuasoB JaBIEHUEM U POJICTBEHHBIE MPOLIECCHI»

(svinyckaiowjell HanpasieHue (CneyuaIbHOCb))

« » 20 T B.B. Exn1ioB

(noonucs) (U.0. @amunusa)

YTBEPXIAIO

3aBenytromuii kadenpoit

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

«_» 20 T I".". Ocranenko
(noonucy) (H.0. @Pamunus)




AHHOTALUSA
JTUCHHUILIHHBI
b1.5.09 Xumus

(MHOEeKC M HAUMEHOBAaHKE TUCUMIUTHHBI (y4eOHOTO Kypca))

1. Heab 1 3a1a4m U3y4eHUs1 IMCHUTIMHBI

Hean — chopmupoBaTh COBPEMEHHOE NIPE/ICTABIICHUE O BEIIECTBAX, UX CTPYK-
Type, CBOMCTBAX U B3aUMHBIX MPEBPAICHUSX.

3agaum:

- JaTb 3HAHUA 00 OCHOBHBIX 3dKOHOMCPHOCTAX B3aMMOCBA3HU MCIKAY CTPOCHUCM
1 XMMHUYECKHMMHU CBOMCTBAMU BCIICCTBA,

- IIPUBUTH HABBIKH aHAJIM3a IMPOUCCCOB, IHIPOUCXOIANNX ITPH ITPOTCKAHNH XUMHU-
YCCKHUX peaKHHﬁ;

- HAYYUTh IPUMEHSTH TTOJTYYEHHBIC 3HAHUS M YMEHUS I 0€301acHOTO HCTIOJIb-
30BaHMS BEIIECCTB B MOBCEIHEBHOM )KM3HU U HA IPOU3BOJCTBE, MIPEIYIPEIKICHUS 5B-
JICHW#, HAHOCSIIUX BpE/l 3JI0POBBIO M OKPY KAIOIIEH cpeie.

2. Mecro mucuuniannsl B crpykrype OIIOII BO

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

JucuuniauHel, ydeOHble Kypchbl, HA OCBOEGHHUHM KOTOPBIX Oa3zupyeTcsl NaHHas
JUCHMIUIMHA — HIKOJIbHBIE KYPChl XMMHUU, MATEMAaTUKH, (PU3UKU.

JucuumninHbl, yd4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HABBIKH, IPHOOpETaEMbIE€ B PE3yJbTAaTE U3YUYCHHS TAHHON UCUUIIMHBI — KOJIOTHS,
MaTepuanoBesieHre, (PU3uKa U XMMUSI HAHOCTPYKTYPUPOBAHHBIX MATEPUATIOB.

3. Ilinanupyemblie pe3yJbTaThl 00yUeHHs 0 JUCHHUILJIMHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMHU Pe3yJdbTATaAMM OCBOCHHS 00pa30BaTeIbHON POrPpaMMbl

®opMmupyemMble 1 KOHTPOJIHpPYeMbIe IInanupyemsle pe3yJbTaThl 00y4eHHS
KOMIIETeHIIUH

YMeTh UCII0IB30BaTh OCHOBHBIE 3aKO0- 3HaTh: OCHOBHBIC 3aKOHBI B3aHMMOCBS3U MCKOY
HbI €CCTCCTBCHHOHAYYHBIX JUCHUIIIINH CTPOCHUEM W XHUMHYCCKUMU CBOMCTBaAMH BCIIICCTB,

B TPO(heCCHOHANBLHOM IESITEILHOCTH, | OCHOBHBIE 3aKOHOMEPHOCTH, COMPOBOXKIAIOLINE
MPUMEHSATHh METObI MATEMATHUUECKOTO | B3aMMOJICHCTBHS BEIIECTB

aHajau3a U MOJEIIMPOBAHUsA, TEOPETH- | YMETh: aHAJIU3UPOBATh MOJYYCHHBIE pPE3yJbTaThl;
YECKOI'0 U DKCIIEPUMEHTAJIBHOIO aHa- | IPOBOJIUTh OOpa0OTKY M aHAJIM3UPOBATH XUMUYECKHE
au3a (OIIK-1) MPOLIECCHI; COCTaBIIATh MaTepUAJIbHBIE,

SHEpreTUYeCKre 0aJaHChl XUMHYECKUX PEaKIIHil
Bnanets: CIIOCOOHOCTBIO MIPOBOJUTH aHaIu3




nHpopManuKu;, METOJaMH  aHaIW3a  XUMHYECKHUX
MPOLIECCOB, CIIOCOOHOCTBIO COCTAaBJICHHUS
MaTepUAIbHBIX u SHEPreTUYECKUX 0ajaHCcOB
XMMHYECKHUX PEaKIUi

TemaTudeckoe cogep:kaHue TUCHUNINHDI

Pa3nea, moayJib

IMoapasznen, tema

CtpoeHue U CBOW-
CTBa BEILIECTBA

OCHOBHBIC TTOHATHS ¥ 3aKOHBI XUMUH

OCHOBHBIC KJIaCCHI HCOPIraHN4YCCKUX BCUICCTB

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

Xumuueckasi CBs3b. [IpOCTpaHCTBEHHOE CTpOCHHE
MOJIEKYJT

TepMOI[I/IHaMHKa u
KHMHCTHKA XHMHNYCCKHUX
IIpoLccCoOB

TepMOILI/IHaMI/IKa XUMHYCCKHX IIPOICCCOB. qDYHKI_[I/II/I
COCTOAHUA: BHYTPCHHAA DOHCPIHUA, DOHTAJIBITNA

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

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

BnusiHe Ha CKOPOCTh XMMHYECKHX PEAKIIMN TEMIIE-
paTypsbl, KaTaau3aTOpPOB. XUMUYECKOE PABHOBECHE

PactBoper u nuc-
MIEPCHBIE CUCTEMBI

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

CBolicTBa pacTBOPOB AJIEKTPOJUTOB: JUCCOLIUAIIMS.
VOHHOE NPOM3BEACHHUE BOJIbI, MPOU3BEIACHUE PACTBOPH-
MOCTH, THUAPOJIU3 COJICH, HampaBjieHHEe OOMEHHBIX peakK-
1005054

Kosmonaneie pacTBOpBI: CTpOEHHE KOJUJIOWAOB, ITO-
Jy4€HUE U CBOMCTBA

DJIEKTPOXUMHYE-
CKHUE TPOLIECCH

DIIEKTPOXUMHUYECKHUE l'anpBannueckue

3JICMCHTHI

CHCTCMBHI.

DIIEKTPOJIN3 BOAHBIX PacTBOPOB. 3aKoHbI Dapanes

Kopposus meranmnoB. CriocoOs! 3alIUTHl METAIIJIOB OT
KOPpO3UU

Oo0mas TpynoemkocTs rucuuiinabl —4 3ET.




4, TexHoioru4yeckasi Kapra 1no yueoHomy Kypcy «XuMHsi»

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

Cemectp | Kon-Bo Henens, B O0beM yueOHOro Kypca M BHUJIBI YUEOHBIX MEpONPHSITHIHA ®opma | Konrpons
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OCHOBHBIE TOHATHS U Jlexunonnas
5 1 | Jexuns 1 Jlex1 + )| 2 1 1 r-302 99 MenoBas jocka [1-4]
3aKOHBI XUMHHI ayIUTOpHS
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 .
KypCY JIeKIHit paboTsl HHTEPHET
IIpakTHueckoe 3aHs- Pacuersl o Gpopmynam JlaGoparopus
5 1 p Tp31 (bopwy. + I 5 2 PaTop 1 A-310 24 Mernosas 1ocka [1-4]
tHe 1 U YpaBHEHHAM «O01el XUMHI»
OCHOBHBIE KJIACCHI Teximonmas
5 1 | Jexuns 2 Jlex2 HEOPraHUYECKUX CO- + J 2 1L 1 A-125 187 MenoBast 1ocka [1-4]
. ayTUTOPUS
CIIMHCHUH
TepMoaHHAMUKA XU~ ) C—
6 2 Jlexmms 3 Jlex3 MHYECKHX IIPOLIECCOB. + J 2 1 A-125 187 Menosast nocka [1-4]
A ayTUTOPUS
DyHKIMU COCTOSHUS:




BHYTPEHHSISI DHEPTHs,

SHTAJIBIIHS
CamocTosTelbHOe Aynuropus uis Kommerotep ¢
MupuBunyansHoe o
6 a3l pelieHne 3a1a4 UHAN- CaMOCTOSITEIIbHOU r-401 16 BBIXOJIOM B CE€Th [1-4]
JOMalHee 3ajanue 1
BH/IyaJIbHOTO BapHaHTa paboTsl MHTEpHET
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
eIMHeHUH
DyHKINYU COCTOSHUSL:
SHTPOIIHS, SHEPTHS Texumontas
7 Jlexuus 4 Jlex4 I'u66ca. Hanpasnenue AVIHTODISL r-302 99 MernoBas 10cKa [1-4]
HPOTEKAaHU XUMUYe- YAHTOp
CKHX peaxiui
IIpaxTuueckoe 3aHs- TepmonuHaMuka Xu- Jlaboparopus
7 P Ip32 MO ” 5 patop A-310 | 24 | Menosas nocka [1-4]
THE 2 MHUYECKHX PEaKIui «O011el XUMUN»
XuMH4ecKasi KHHETH-
ka. Bnusnue 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
Bnusnue Ha ckopocTh
XUMHYECKHUX peaKiui JleKIoNHas
8 Jlexuus 6 Jlex6 TEMIIEpPaTyphl, KaTalu- A-125 187 | Menosas gocka [1-4]
ayIUTOpHUs
3aTOpPOB. XUMUUYECKOE
paBHOBeCHE
CamocTosiTensHoe Aynuropus s KommeroTep ¢
WugusunyansHoe o
8 na3s2 pelIeHue 3a/1a4 UHAU- €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@XXEHHs KOHIICH- NeximonHas
9 Jlexrms 7 Jlex7 TpaI|H PACTBOPOB. 10 r-302 99 MernoBast focka [1-4]
. ayIUTOpHs
KosnuraTuBHEIE CBOH-
CTBa PacTBOPOB
TIpakTrueckoe 3aHs- Kunernka XuMUIECKHX JlaGopaTtopust
9 p IIp33 . 5 patop A-310 24 Mernoast 1ocka [1-4]
Tue 3 peakuuii «O01el 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- ayUTOpUs
MOCTH, THIPOIIN3 CO-
J1eil, HarpaBIICHHE
OOMEHHBIX peaKIuii
Komnnounassie pactBo- ] (—
10 Jlexmus 9 Jlex9 PBI: CTPOECHHE KOJJIOH- 0 A-125 187 Menosas gocka [1-4]
ayTUTOPUS

J10B, I10JIy4YE€HUEC 1




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
DIEKTPOXUMHYECKUE ] (—
11 Jlexums 10 Jlex10 | cucremspl. TanbBannye- 10 r-302 99 MeroBas 1ocka [1-4]
ayUTOpUs
CKHE 3JIEMEHTBI
IIpakTrueckoe 3aHs- CriocoGbi Bripakenus JlaGopartopus
11 Tre 4 Mp34 KOHIEHTPALMH pac- 5 OBt ximvin» 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 opust A-310 24 MeroBas gocka [1-4]
THe 5 «O0uIelt XUMHUKI»
Kopposust meramios. TexionHas
12 Jlexuus 12 Jlex12 | CmocoObI 3amuTht a :To - A-125 187 MenoBast Jocka [1-4]
METAJUIOB OT KOPPO3HH YIHTOp
MBI B HOE CamocTosTennsHOe Aynuropus s KommsroTep ¢
12 AUHBILY: na34 pelIeHue 3a/1a4 UHAU- CaMOCTOSITENTbHOM r-401 16 BBIXOJIOM B CETh [1-4]
JoMariHee 3a1aHue 4
BHJIyaJIbHOTO 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
13 IpaxTieckoe 3ans- Ip36 DJeKTPOXUMHUS 5 JlaGop aropuit A-310 24 Menosast nocka [1-4]
THE 6 «O01el XuMun»
13 IpakTieckoe 3ansi- Tp37 CTpoeHHe aToMOB 5 JlaGop aropuit A-310 24 MeroBas 10cka [1-4]
Tue 7 «O01el XUMHI»
XuMundeckas CBA3b.
ITpocTpancTBEHHOE
14 Tlexums 14 Jlexl4 | STPOCHHMC MOJCKYN Jleipomras A-125 | 187 | Menosas nocka [1-4]
XuMu4eckast CBs3b. ayIUTOpHs
IpocTpancTBEHHOE
CTPOCHHE MOJIEKYIT
VM AMBHIYAIEHOE CamocTosTenbHOE Aynmuropust s KommnsloTep ¢
14 AMBHILY nass pelieHne 3a1a4 UHAN- CaMOCTOSITEILHOU r-401 16 BBIXOJIOM B CETh [1-4]
JoMallHee 3a1aHue 5
BHyaJIbHOTO BapHaHTa paboTsl HHTEPHET
JlaboparopHoe 3aHs- OxucmrenpHo- Jlaboparopus JlaboparopHast
14 parop JIa635 | BoccraHOBUTENBHBIE 10 paTop A-310 24 parop [1-4]
THE 5 «OOb1ueit xumMun» [OCYy/1a, PEaKTHUBBI
peaxkuun
15 Jlexuus 15 Jlex15 XuMuueckas CBSI3b. JlekunoHHas A-125 187 MenoBast qocka [1-4]




IIpocrpancTBeHHOE ayJaUTOPUS
CTPOCHHE MOJIEKYIT
MBI B HOE CamocTosTelbHOe Aynuropus uis Kommerotep ¢
15 AHBHILY U136 PpELIeHKE 3a1a4 MHIU- 2 CaMOCTOSATENBHOM 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 CBI3b I 5 2 J'Ia6opauT opuit A-310 24 MernoBas gocka [1-4]
THE 8 «O011Eel XUMUN»
16 IpaxTieckoe 3ansi- Ip39 Urorosoe I 2 Ha60pauT opuA A-310 24 MernoBast ocka [1-4]
THE 9 «O011el XUMUN»
KomnsroTteps ¢
HEOOXOIUMBIM
. —— KowmnbiotepHsiit 3 MIPOrPaMMHBIM
17 Hroroseriii Tect o ™ TecT, UTOTOBBIH, XU 100 2 KITACC OBIIEro VIJIK 16 0B CCHCUCHIEM
Kkypey uepes LT MHS 307
JocTymna IUISL TIPOBEICHHS
HUTOTOBOT'O TECTH-
pOBaHHUsI
UTOro 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 MPUSATUI
O0mas u Heoprann4yeckasi xumms 1
[Ipaktnueckoe | KontponsHasg |5 3a kaxnayro | JlomymieHsl Bce KontponbHas pabora coctoutr u3 5 3ana-
3aHATHE pabora KOHTPOJIbHYIO HUH. 3a Ka)KJ10€ BEPHO BBINOJHEHHOE 3aja-
padory u 40 Hue - 1 Oamn
ObaymmoB  3a 8
KOHTPOJIBHBIX
pabor
NunuBunyans- | UnauBuay- Homny1iieHsl Bce - OLICHKA «3aYTE€HO» BBICTABIIIETCS CTYy/CH-
HOE JIOMAlIHEE | ATbHOE 10- Ty, eciu MJI3 BepHO BBINOJIHEHO U CTYAECHT
3a/1aHKe MalrHee 3aja- NOJIy4aeT JTOMYCK K BBIIIOJIHEHHIO Jadopa-
HUE TOPHOM padOTHI;
- OLICHKA «HE 3a4TEHO0)» BBICTABIISIETCS CTY-
nenty, ecnu B UJI3 comepxarcs ommoOKu,
Henou€tel. Ilocnme wmcnpaBnennit M3 3a-
CUUTBHIBAETCS KaK BBITTOJTHEHHOE U CTYACHT
MOJIy4aeT JIOMYCK K BBITIOJIHEHHIO J1abopa-
TOPHOMN pabOTHI.
JlabopatopHast | Bemonnenue |5 3a xaxmyro | MJI3 k kaxmoit 1abopatopHoii | - 5 0a/sioB BBICTABISAETCS CTYNICHTY, €CIH
pabota onHOM  7abo- | maboparopHyro | pabote OTYET BBITIOJIHEH 0€3 3aMeYaHui;
patopHOil pa- | paboty u 30 - 4 Gaia BBICTABIISIETCS CTYACHTY, €CIIH B
OOTHI OasioB 3a 6 na- OTYeTE COAePKATCS HEOObIINE HEOUETHI;
O0paTOpHBIX - 3 Gaia BBICTaBISIETCS CTYAEHTY, €CJIH B
pabot OTUETE COJEPMKATCS CYIIECTBEHHBIE OLINO-
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KU,
- 2 Oamna BBICTABISIETCS CTYACHTY, €CIIU
oTueT He odopmIieH, HO paboTa BBHIMIOJIHE-
Ha.

3amura OqHOMI

S5 3a kaxnayto | Jlomyckarorcs Bce

3a 3amuty JabopaTtopHOi paboThl B hopMe

1abopaTopHOH | TaOOPaTOPHYIO YCTHOTO OTBETa Ha BOMPOCHI 1O TeMe J1abo-
paboThI padory wu 30 paTOpHOM paboOTHI CTYAEHTY 3aJaeTca 5 BO-
OayioB 3a 6 na- IIPOCOB: 3a KaK/IbIi BEPHBIA OTBET CTYIEHT
OOpaTOPHBIX nosyyaet 1 6an.
pabot
Hroroseiii Tect | UTOroBsIi JlomyckaroTcs Bce NTOroBeIii TECT COCTOUT M3 25 BOMPOCOB:
10 KypCy 4uepe3 | TeCT MO KypcCy 100 3a KayKIbIil BEpHBIN OTBET — 4 Oasia
T yepes [T

Cxema pacyeTra UTOrOBOM OLIEHKH

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

dopma npoBeACHUS
ITPOMEKYTOUYHOU aTTECTALUU

YcnoBus nomycka

Kpurepun u HOpMbI OLIEHKU

3auver (TecTUpPOBaHME)

Bomonaenne M3 Nel-6,
nabopaTopHbIX paboT Nel-

«3a4YTCHO»

Texymmit peittuar cocrasmser 40-100
Oayu10B

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

«HEC 3a4TCHO»

Texymmii peittunr cocrapisier 0-39 6ai-
JIOB
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6. bank TeCcTOBBIX 3aJaHNI M PerJaMeHT NMPOBeAeHUsI TECTUPOBAHUI

6.1. baHk TecTOBBIX 3aJaHUI ISl POBEeHUSI TECTUPOBAHUI

HasBanue 0aHka TECTOBBIX

Kon-Bo 3aganuit Pa3pabotunku

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 3ama-
HHW, IPEJTb-
SIBJISIEMBIX
CTYAEHTY

Howmepa n HanmeHoBaHuA
pa3zenoB TecTa

Kon-Bo
3aJaHui
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 HEOpranmueckux co-
€UHECHHN

Koppo3uns meTtamios

OCHOBHBIC 3aKOHBI XUMHUU

NN P (RPN

OCHOBHBIC TIOHSITUS U OIpe-
JICJICHAST XUMHYECKOM Tep-
MOJWHAMHUKH

N

OCHOBHBIC TTOHSITHS XUMUH

[lepBbIii 3aKOH TEPMOJMHA-
Muku. TemmoBodt 3¢ dekt
XUMUYECKUX PpEAKUNM, DH-
TaJblUsl PEAKIUH, SHTAIb-
nuu o0pa3oBaHUS U Cropa-
HHS BEIIECTB, 3aK0H I'ecca

PactBopumocTs, mnpoussene-
HHE PACTBOPUMOCTH

PacTBOpBI HEDJIEKTPOIUTOB

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

CKOpOCTh XUMHUYECKUX pe-
aknuii. Bimstaue ¢aktopon

Ha CKOPOCTh PEaKIuu

45




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

OHutponus. Bropoii u tpetuit
3aKOHBI TEPMOJIMHAMUKHU

B NRRR| -

7. Kpurepuu 1 HOPMbI OlIEHKH KYPCOBBIX padoT (IIPOEeKTOB)

KypcoBbie paboThl (IpOEKTHI) yueOHBIM IIAHOM HE MPEAYCMOTPEHBI.

8. IlpumepHasi TeMaTHKa NMUCbMEHHBIX PadoT (KypcoOBbIX, 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)KEHUS KOHIICHTPAIIUK PAaCTBOPOB

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

Mo - Kak CAWMHNIA U3MCPCHUA KOJIMYCCTBA BCUICCTBA

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

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

["a30BBIN 3aKOH KpaTHBIX OTHOLIEHUWA U MPUMEHEHUE €r0 B TEXHUYECKUX
pacuerax

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

["a3zoBbIli 3ak0H MeHeneeBa-KiaiinepoHa U MpUMEHEHUE €70 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 DHTpomHs - KaK TepMOAMHAMUYECKas (YHKIMS COCTOSHHUS CHUCTEMBI.
Pacuer sHTpONIMEM peakuumn

17 HamnpaBneHHOCTh XUMHUYECKHUX peakiuid. JHeprus ['nboca

18 CKOpOCTh XMMHUYECKUX peakinil. ' oMOreHHble U TeTepOreHHbIe poliec-
ChI

19 3akoH nercTByOmUX Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHUMOCTh CKOPOCTH OT Temmeparypbl. TemmepaTypHbld K03 uiu-
eHT. [IpaBuno Bant-I'odhda

21 YpaBHenune AppeHuyca. 3aBUCUMOCTb KOHCTAHThI CKOPOCTH OT TeMIiepa-
Typhl. Pacuer sHepruu akTuBanuu

22 3aBUCUMOCTBH CKOPOCTH PEAKIUU OT MaplIUAIBLHOTO JaBICHUS

23 Xumuueckoe paBHoBecre. KoHcranTa paBHOBECHS.

24 Cwmemienue xumudeckoro pasHoBecust. [Ipunnun Jle-1llatense

25 PactBopbl. CiocOOBI BEIpa)KEHUSI KOHIICHTPAIIMU PACTBOPOB

26 Mexanu3M pacTBopeHHusl. TepMoIMHAMHKA PACTBOPEHUSI.

27 KosmuratuBHble CBOMCTBA pacTBOPOB: 3aKOHKI Payns u Bant-I'odda
HcTuHHBIE M TOTEHIIMAIIBHBIE JIEKTPOIUTHI. Jlucconuanus 3J1eKTPOITUTOB

28 (KucmoT, ocHOBaHMH, coneit). KoHcTanTa nucconmanuy MOTEHIIMATbHBIX
AJIEKTPOIUTOB

29 3akoH pasz0asnenust OctBanbaa. Mzoronnyeckuit koapuiineHr.

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

31 Jucconmanus Boasl. Bogopoassiii nokasarens (pH)

32 [TpousBenenne pacTBOPUMOCTH.

33 OOMeHHBIEC peaKIMK B paCTBOPaX dJIEKTPOJIUTOB

34 ['uaponus. pH BOJHBIX pacTBOPOB cOJEl

35 HucnepcHele cuctemsbl. KolmonaHbie pacTBOpPbI

36 [TomyueHune KOJIJIOUTHBIX PACTBOPOB

37 CBoOliCTBa KOJIJIOMTHBIX 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 DJIEKTPOJIN3 pacIiaBOB. PacTBOPUMBII aHO

43 DJIEKTPOJIU3 BOAHBIX pacTBOPOB. KaToIHBIEC M aHOHBIE MPOIIECCHI

44 3akonsl Dapapes.

45 [IprumeHeHne 31eKTPoJIn3a B IPOMBIIUIEHHOCTH

16 Koppo3sust meraiioB u cmiaBoB. [Ipuunnsl koppo3un. Tuisl 1 BUABI KOP-

PO3HOHHBIX NOPAKEHUN
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Xumuueckass Kopposusi MeTamioB. ['azoBasi koppo3usi. XapaKTepucTuka

47 OKCHJIHBIX TUICHOK

48 DnekTpoxuMuueckas kopposusi. Kopposusi Ha KOHTaKTe JABYX METaJlJIOB.
OrneHka CKOPOCTH KOPPO3MOHHBIX MPOLIECCOB.

49 Brusane pasnnaabix (aKTOPOB Ha DJIEKTPOXUMHYECKYIO KOPPO3HUIO
MeTonpl 3aIMTHl METAJIJIOB OT KOPPO3WH. MeTamnieckne U HeMeTaJlTu-

50 yeckue TOKphITHA. [IpoTexkTopHas W KaTomHas 3ammrTa. VHTHOUTOPHI

KOpPO3UH

CTAIUM 00YYAIOIIUXCS M0 JUCHUIIMHE

10.1. IacnopT ¢oHAa OLIEHOYHBIX CPEACTB

10. ®doHa OLIEHOYHBIX CPEACTB ISl MPOBeAEHNsI IPOMEKYTOYHOM aTTe-

Koxa konTpoJsiu-
Ne | KonrpoJsmpyembie pa3ieabl | pyeMoOl KoMIle- HaumenoBanue
n/n (TemMbl) AU CHUTITHHBI TeHUHH (WIH ee | OLEHOYHOI'0 CPeACTBAa
YACTH)
N3 Nel, otuer nabo-
Mopyns 1. paTopHoil pabotsl Nel,
1 | Crpoenue u cBolicTBa Belle- OIlK-1 KOHTPOJIbHBIE PabOTHI
CTBa Ha TMPaKTUYECKUX 3a-
HATUSIX Nel, 7, 8
N3 Ne2, 3, oTuerhl
Mopyns 2. 1a0opaTopHBIX  padoT
2 | TepMomuHAMMKA M KHUHETHKA OIIK-1 No2, 3, KOHTpOIBbHBIE
XUMHUUYECKUX MTPOLIECCOB paboThl HaA TpaKTUYe-
CKHX 3aHATHAX No2, 3
N3 Ned4, otuer nabo-
Mopyns 3. paTopHoOil paboThl No4,
3 | PacTBOpHI M IUCIEPCHBIE CH- OIlK-1 KOHTPOJIbHBIE PabOTHI
CTEMBI Ha TMpPaKTUYECKUX 3a-
Hatusax Ned, 5
HNJI3 N5, 6, otdeThl
Monyns 4. 7a00paToOpHBIX  paboT
4 | DnekTpoXUMHYECKUE  IIPO- OIIK-1 No5, 6, KOHTpoOJIbHas
LECCHI paboTta Ha TmpakKTUye-
CKOM 3aHATHU Neb

10.2. TunoBble KOHTPOJIbHbIEC 32JaHUS WJIH UHbIE

MaTepuaJjbl, He00XO0-

JAUMBbIe VISl ONEHKH 3HAHWH, YMeHM, HABBIKOB M (MJIM) ONBITA J1eATEeJbHOCTH,
XapakTepu3ylImx 3Tanbl GopMHUpPOBaHMA KOMIIETEHIMII B MpoLecce ocBoe-
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 kainus KoMnOa.
3aganue 4

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

Hanumure ypaBHeHUsI peakilnii, XapaKTepu3yIolue Ciaeayone MpeBpamieHus:
Ca —2 Ca(OH); Ca —2-CaCl,
Ca —2- CaCOs Ca —“-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
OrmpenennuTs BO3MOKHOCTh BOCCTAHOBJICHHsI OKcuza TUTaHa 110,y aloMHHHEM
npu 1500°C mo peakrmu: TiOxy) + Al — Tigy + Al,Os).
3ananue 3
OmpenenuTs BO3MOKHOCTh BOCCTAHOBJICHHS OKcuza TUTaHa 110,y amoMHHHIEM
P CTAHAAPTHBIX YCIOBUAX 1O peakiun: 1104 + Algy — Tigy + Al2O3.
3amanue 4
Paccuurarh KOIMYECTBO TEILIOBOM DHEPTHH, BBIACISIOMEHCS Ipy cropanuu 20 M
razoBoi cMmecH, coaepxaiieit 20 06. % stana CoHg 1 80 06. % npomana CsHs.
3aganue 5
Paccunrath TerioTBopHYyI0 crnocoOHocTh OyTrana C4Hio.

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

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



Bapuant 1

3amanue 1
Hauanpnas xonnentpamnus PCls B peakiuu: PCls < PCl; + Cl, cocraBmser 0,2
MoJb/1. K MOMEHTY HacTyIieHus paBHOBecHs mpopearupoBaio 50% HCXOIHOTO
BelecTBa. HaliT paBHOBECHBIE KOHIICHTpAIIMK BEIIECTB W KOHCTAaHTY paBHOBE-
CHSL.

3amanue 2
Kak m3menutcs ckopocts peakuuu Ny + 3H; <> 2NHs, eciin 06bem razoBoit cmecu
YBEJIUYUTH B 2 pa3a’?

3amanmne 3
Bo ckonbKO pa3 yBEIMYUTCS CKOPOCTh PEAKIIMH MPH MTOBBIIICHAH TEMIIEPaTyphl Ha
30°C, ecnu y=4?

3ananue 4
Cwmech ra3oB HaJ YIJIEM B COCTOSSHUM XMMHUYECKOTO PaBHOBECHS IIPH JAaBJICHUH 1,2
atM 1 1100 K umeer cocraB % (00.): W, =48,96, W, 0 =2,07, W, =48,96. Pac-

cuntath K, K. u AG peakuu: Cir) + HoO < CO + Ha.

3aganue 5
Oueprus aktuBauuu paBHa 10 x/[x/monb. Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh
PEaKIMH IpH MOBBINIEHUH TeMIepaTypsl ot 27 1o 37°C?

Tema «Cnoco0bl BbIpa:keHHs] KOHIEHTPALMHM PACTBOPOB) (NIPaKTHYeCKoe 3a-
Harue 4)

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

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

605,09 r cynbdara xene3za Fe,(SO4); pactBopum B 907,67 T BOABI U MOJTYYHIIN
1044 mn pactBOpa, UIsi KOTOPOTO PACCUNUTATH:
3ananue 1
MOJISIPHOCTb, MOJIb/JT
3aganue 2
HOPMAaJIbHOCTh, MOJIb/JI
3amanue 3
MOJISTBHOCTB, MOJIB/KT
3ananue 4
MIPOIEHTHYIO KOHIICHTPAIHIO
3amanue 5
MoJIbHYI0 105110 Fez(SO4)3

Tema «CBoiicTBa pacTBOPOB» (IIPAKTHYECKOE 3aHATHE 5)

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

3amanue 2
PaccuutaTh Temmeparypy KUIEHUS M KpucTaum3anuu 8% BOJHOrO pacTBopa
XJIOpHJIa KaJIUsl, CTETIEHb TUCCOIMAIIMN KOTOpOoro 85%.

3aganue 3
PaccunTaTh NpoOIEHTHYIO KOHIICHTPAILIUIO HACHIIIIEHHOTO pacTBOpa cyibduaa kai-
MUs, eclii [P, = 7,9-107%.

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

3aganue 5
B kakux o0beMax HyKHO cMemarh >TuiaeHraukoib C,HgO, (p=1,1088 r/cm®) u
BOJLy, YTOOBI MOJY4UTh 2 J1 aHTU(pHU3a, TEMIIEpaTypa 3amep3anus kotoporo -5°C.
[InoTHOCTH aHTH()pU3a IPUHATE paBHOM 1 T/cM>,

Tema «ieKTPOXUMHUSA» (MPAKTHYECKOE 3aHATHE 6)

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

3ananue 2
Hamucatph 37eKTpOaHBIC MPOIECChI M PACCUMTATh KOJMYECTBA OOPa3yIOIIUXCs Ha
WHEPTHBIX 3JIEKTPOAAx BEIICCTB MPHU AJIEKTposM3e BogHoro pactsopa MnCl, mpu
MPOINyCKaHUM 25 A 4 3JIEKTPHUUYECTBA.

3amanue 3
Paccuntarh pacxoja 3JCKTPOIHEPTHH U BpPeMs, HCOOXOAUMOE IS MONTy4YeHHus 1 T
Maprasiia JeKTpoan3oM pacmiaBa MnSQO,, ipu cune Toka 10 A, BBIX0/I€ TIO TOKY
75% w Hanpsixennn 12 B.

3ananue 4
Hanucath ypaBHEHHS 3JIEKTPOJIHBIX IMPOIECCOB, MPOTEKAIOIINX HPU IJICKTPOXH-
MUYeCKOW Koppo3uu koHTakTa Fe/Cr B menoyHou cpene.

3aganue 5
Kakoii u3 konrakroB — Fe/Cd umu Fe/Ni — sBuseTcss 6osee KOPpO3HOHHOOIAC-
HBIM?

Tema «CTpoeHnue aToMay» (MpaKTUYeCKOe 3aHsATHE 7)

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

st snementoB 37 u 79 [lepuoandeckoii TaOIUIIbI
3amanue 1
OmnpenenuTe cCoOCTaB aToMa; KOJIMYECTBO MPOTOHOB, MJIEKTPOHOB, HEUTPOHOB.
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3amanmne 2
CocTtaBbTe 2JIEKTPOHHYIO M Tpaduyeckyro (Gopmyiy 3JeMeHTa, ONpPEAC/IUTE Ce-
MEUCTBO 2JIEMEHTA U BaJICHTHBIC AJICKTPOHBI.
3aganue 3
CocraBbTe (hOpMYITy BBICIIIETO OKCHJIA U OTIPEICIIUTE €T0 XapaKTep.
3aganue 4
Omnpenenute HA0Op KBAHTOBBIX YUCE JIUIS IMOCIETHEr0 JICKTPOHA JIEMEHTA.
3amanme 5
Onpenenute MOJI0KEHUE FIEMEHTA B IEPUOANYECKON TaOIUIIE U CPAaBHUTE €T0 pa-
JINYC U JIEKTPOOTPHUILIATEIILHOCTh C PAAUyCaMU U 3JEKTPOOTPULIATEILHOCTSIMU CO-
CEITHUX aTOMOB.

Tema «Xumnueckas cBsI3b» (IPAKTUYECKOE 3aHATHE §)

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

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

I Bemects LiF, PH3, BeCly, mosp3ysich 3HaueHUSIMH 3JI€KTPOOTPHUIATEIbHOCTEH
9JIEMCHTOB:
3aganue 1
OmnpenenuTe TUI CBSI3U B MOJICKYJIaX.
3aganue 2
PaccmoTpuTe 00pa3oBaHNe XMMUYECKON CBSI3W B MOJIEKyJIaX MO METOAY BaJCHT-
HBIX CBS3CH.
3aganue 3
Jl1st TpeTbelt MOJIEKYJIbl pACCMOTPUTE TMOPUAN3ALUIO IEHTPAIBHOTO aTOMA.
3aganue 4
OmnpenenuTe TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII.
3aganue 5
CocTraBbTe CTPYKTYpHBIC (POPMYJIBI BEIIECTB.

Kpurepnu oieHKM KOHTPOJIbHBIX padoT:
KoHnTponbHas paboTa cocTouT U3 5 3aaHuil. 32 KaX10€ BEPHO BHITIOJIHEHHOE
3amanue - 1 6an.

10.2.2. KoMIUIEeKT THIIOBBIX 3aJaHUI K JIa0OPATOPHBLIM padoTam

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

Heab: 3akpersieHne 3HaHUI 00 OCHOBHBIX KJlaccaX HEOPraHUYECKHUX COEIU-
HECHUMU.

Omnbit 1. ITosrydyeHue okcuia OKMCICHUEM 3J1eMEeHTa
1. OnbIT MPOBOAMTCS B BRITSDKHOM TTKay!

18



B W

=

B w

e

B xumnueckuii crakan Ha 50-100 mu Haneiite 10-15 Ma aucTULIMpOBaHHOM
BoAbl. [lonocky cuHel JakMycoBOM OyMaru OKyHUTE B BOJY M OTMETHTE €€
OKpAacKy.

B MeTamnmyeckyro J10KeUKy MOMECTUTE HEMHOTO 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 nosny4yeHHBIN pacTBOp BHOBb OKYHHUTE IMOJIOCKY MHAUKATOPHON 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 nonyuennomy pactBopy nob6aBeTe 1-2 kamu (enondrarenHa, oOpaTure
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 noGaBbre 4-5 kamens pac-
TBOpA CEPHOMN KHUCIIOTHI.

Ecnu B3aumMoeiicTBUS BEMIECTB B IPOOMpPKE HE HAOIIOJAETCs, TO €€ COJIEPIKH-
MO€ Harpeure.

OTMeThTe OKpacKy pacTBOpa U OOBSICHUTE €€ MOSBICHHE.

CocTaBbTe ypaBHEHUE PEAKIIUU U CAETAUTE BBIBOJ K OIIBITY.

OmnbIT 4. B3auMoaeiicTBHe KHCJI0THOTO OKCH/IA ¢ OCHOBAHUEM

Haneiite B npoOupky 2-3 MJ1 U3BECTKOBOM BOJBI (pacTBOpa TMIPOKCUAA Kalb-
us).

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

OtmeThTe 0Opa3oBaHue OEOro OcajKa M €ro PacTBOPEHUE MpU JAIbHEHUIIEM
MPOMYCKAaHUH 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 KaIllll0 THAPOKCHIA HATPHS, & BO BTOPYIO —
10 kanens ruApOKCUAA HATPHUS.

OOparuTe BHUMaHUE Ha pa3Inuue OKPACKU MOJIYYEHHBIX OCAJIKOB.

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

CocTaBbTe ypaBHEHUS PEAKIIMHI U CJIeJIaiiTe BBIBOJ HA OCHOBAHUU OIBITA.
OnbIT 6. B3anmoaeicTBHE COJIM € METAILIIOM

Bretite B mpoOupky 20 kamenb pactBopa cynbdara meau (1I).

[TomectuTe B IpOOHPKY C paCTBOPOM KEJIE3HYIO CKPETIKY.

Uepes 2-3 MUHYTHI 0OpaTUTE HA U3MEHEHNE OKPACKU MTOBEPXHOCTU CKPEITKH.
OOBsICHUTE TPOUCXOISIIIEE SIBJICHUE, COCTABHTE YPaBHEHUE PEAKIIUU U CHCNIa-
T€ BBIBO/I.
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OmnbiT 7. CBoiicTBa aMpOTEPHOr0 rUAPOKCHIA

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 PCaKIUA, U SHTAJIBIIMKA PCAKIINH B HCCTAHAAPTHBIX YCIIOBUSAX.

OmnbiT 1. HeifTpanu3anusi CepHOil KMCJIOThHI THAPOKCHIOM HATPHUS B OJHY

CTAAMIO

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

CMENIMBAIOT SKBUBAJEHTHBIE KOJMYECTBA KHCIOTHI U MIEIOYH O OOpa3OBaHMS
cynb(dara HaTpus:

4.

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

OTMmepbTe HMWIMHIPOM 33JIlaHHBIN MpenojaBaTeeM 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 OKOHYAHHUS OIbITA.

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

BbIHBTE TEpMOMETp, BBUIEMTE pacTBOpP M3 TEPMOCTATHPOBAHHOI'O CTaKaHa,
¢unbTpoBaIbHON  Oymaroil TIIATENbHO BBICYUIMTE CTEHKH M JIHO CTaKaHa,
IIOMECTHUTE B HETO TEPMOMETP U TAWTE OCTBITH JO MPEKHEN TEMIIEPATYPBI.
3anonaute Tabauy | (BETMYMHBI TEMJIOEMKOCTEH M IJIOTHOCTH PacTBOPOB
BBIMUILNTE U3 TaOIuIb! 3). BeInoiaHuTe pacyeTsl.

Tabnuna 1-Pe3ynbrats! onbita 1

Bermectso | V, t, Dy C, n, Q, AH,
MII °C r/em® | Jx/r-°C | mons | JIx/n kJ[2x/MOIIB
MOJIb
H,SO4
NaOH
Na,SO,

OnbiT 2. HeliTpanu3auus cepHONH KHUCJIOTHI THAPOKCHIAOM HATPHS B JBe

craaumu
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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;

. OT™MepbTe IWIMHAPOM 33JaHHBI B omnbiTe 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 BBIJIEHTE B CTaKaH C PaCTBOPOM KHCIOTHI.
OTmMmeTbTe TeMIepaTypy 00pa30BaHUs pacTBOpa THAPOCYIb(ara HATPHS.

. OT™MepbTe MUIMHAPOM elle TaKoi e 00beM pacTBOpa IIEIOYH U BBUICHTE €ro
B crakaH. [lepemeraiite nmoixy4eHHbIN pacTBOp Cyib(dara HATPUSA U 3AMUIINTE
€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
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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. XuMu4e-
CKO€ PABHOBECHE»

Heab: u3ydeHue BIAUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKUX
peaKIuii U COCTOSTHUE XUMUUECKOTO PAaBHOBECHSI B TOMOTEHHBIX CUCTEMaX.

OmnpiT 1. BinsiHue KOHUEHTPAUMH PEAarHPYyOIIMX BeLIeCTB HA CKOPOCTh
XHMHYECKHX peaKkuui

Peakuust maBeneBoi KUCIOTHI C TIEPMAHTaHATOM Kajus MPOTEKaeT MO ypaB-
HEHHUIO:

4H,C,04 + 2KMNO,4 — K5C504 + 2MnO5 + 4H,0 + 6CO»

Kunetnueckoe ypaBHEHUE pEeaKIINU:

$=x C22C204 CI2(MnO4

3a X0JI0M peakiuu CIEeASIT M0 U3MEHEHUIO OKPacKH pacTBOpa MepMaHTraHaTa
KaJIHsl.
1. B nmate npoOupok BHecuTe no 10 kamenb pacCTBOPOB IIaBEIEBON 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 M3MEHEHHUS OKPAaCKH TepMaHTa-
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 PEAKIMHA OT KOHIIEHTpAIUH IaBe-
JIEBOM KHUCJOTBHI, MNPOAHATU3UPYUTE TMOIYYEHHYIO 3aBUCUMOCTh. 3aIUIIUTE
HaAOJIIOACHUS U ClIeNIaliTe BBIBOJI.
Taomuma 1.
PesynbTaTh! onbiTa 1

Ne mpo- Konuen- Bpe CKOpOCTh peakuu B
OupKHu Tpauus 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 -

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

ThII KPBIIIKOW C OTBEPCTUAMH JIJIsl IPOOUPOK U TEPMOMETPA.

1.

N oo

B Tpu npoOupku, BCTaBIEHHbIE B KPBILIKY TepMOCTaTa, HajeiTe no 10 kanenb
0,5 M pacTtBOpa maBesieBoil KUCIOTH. B ueTBEpTYI0 podupky Ha 2/3 e€ 00bE-
Ma BJIEWTE PacTBOp MepMaHraHaTta Kaiaus (IMIETKY OCTaBbTE B MPOOUPKE).
3anuuTe Temieparypy. B oaHy u3 npobupok nqo6aBbTe 1 Karuio nepMaHraHa-
Ta KaJIUs U BKIIOYUTE CEKYHIOMED.

W3meppTe BpeMsi OT MOMEHTa J100aBIICHUS IIEpMaHraHaTa Kajus 0 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, OTaAMYaromuxcs Ha 10°.

[Tony4yeHHbIe JaHHBIE 3aHECUTE B TAOJIHUILLY 2.

PaccuuTaiiTe mectb 3HaYeHHI TeMrepaTypHoro kos¢gduuuenrta (y). Halioure
CpEIHEE 3HAUYCHHUE .

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

Tabnuna 2.
Pe3ynpTaTel omnbiTa 2
No Tem- Bp Koncranra TemneparypHbIi
npo- | meparypa | ems, T, ckopoctu KB KO3 PUIEHT Y
OUpKH OTbITA, C YCIIOBHBIX €IMHHU- Y Yep

t, °C nax, k=100/z,c?

AIWIN|F-
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9.

Hcnonp3ys ypaBHeHHEe AppeHHyca W BEJIMYMHBI KOHCTAHT CKOPOCTH TPHU pa3-
JMYHBIX TEMIepaTypax, ONpPEIeNIUTe SHEPTHI0 aKTUBALMU JTAHHOW pPEeaKIuH.
Ypasaenune Appenuyca B iorapupmudeckom Buge: 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 OMKCHIBACTCS MPSMOW 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) 3amoaaute Tadbmuiry 3.

TaOmuma 3.
JlanHbie 1 TpaUuecKoro onpeIecHUs SHEPTUN 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, rne R=8,314 JIx/(Momnp-K)

OnbiT 3. BiausiHue U3MEeHEHMS KOHLUEHTPAlMHU pPeardpyroiuinx BelecTB

Ha paBHOBECHE XMMHYECKOM Pe€aKIIuu

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 xaru pactBopoB xsopuaa xxenesa (11l) u pomannna ammonus. Paznenute mo-
Jy4eHHBIN pacTBOP Ha TPU MPOOUPKHU.
Opny mpoOUpKY COXpaHUTE JUIsl CpaBHEHHS PE3yJbTaToOB ombiTa (dTanoH). B
Ipyryro no6aBere 4-5 kanens pactBopa FeCls, B TpeThio — HECKOIBKO KpUCTAII-
aukoB NH4Cl u BetpsixauTe eg.
Kak m3MeHnIach MHTEHCHBHOCTh OKPAcCKH PAacTBOpa M B KaKOM HaIlpaBJICHUU
CMECTHJIOCH paBHOBecHe AaHHOH cucteMbl mpu gobasieHun FeCls m NH4CI?
OOBSICHUTE CIBUT PAaBHOBECHS.
HamumuTe BhIpakeHHE KOHCTAHTHI PaBHOBECHS M3ydaeMOH OOpaTHMOW peak-
IUH.

JlaGopaTopHuasi padora Ne4 «PacTBOpPBI 3J1€eKTPOJITUTOBY»
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Heab: u3ydyeHre HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.
OnpIT 1. JIEKTPONPOBOHOCTH BOAHBIX PACTBOPOB
N3yyeHue 351eKTpOnpOBOHOCTH MPOBOJASAT C TOMOIIBIO MPUOOpa, cocTosIIIe-

ro U3 JIaMIIbl HaKaJIMBAaHUS, CTdKaHa C PaCTBOPOM, I‘pa(i)I/ITOBLIX QJICKTPOIOB. 06
QJICKTPOIIPOBOAHOCTH CYIAT IO HAJIMYUIO W HHTCHCHBHOCTH CBCUYCHHA JIAMIIbI

HaKaJIMBaHUSI.

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

2. Bxmounte mpubop B ceTh. 3anummre HaOmoaeHus. OOnanaeT AUCTUILIUPO-
BaHHAas BOJIa AJIEKTPOIPOBOTHOCTHIO?

3. OtxmrounTte pubdop. [IpUnoaHSB KPHIMIKY ¢ 3JIEKTPOAaMH, 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 mu Haneiite Ha 1/2 ero oObema
0€3BOHOM YKCYCHOM KHUCIIOTHI.

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

7. Otxmounte mpudbop. OTieiiTe U3 crakaHa mpumepHo 1/4 oObema yKCyCHOM
KHUCIIOTBI, JT00ABhTE MUCTUIUIMPOBAHHOW BOABI JI0 MPEXHET0 00bEMa, pasme-
LIalTE pacTBOP.

8. Omyctute snexTponabl. Brmounte mpubop. Habmrogaiite n3aMeHEeHHE 3ICKTPO-
MPOBOJHOCTH PacTBOpA.

9. INoBTOpHUTE pa3daBiIeHUE PACTBOPA U OMPEICICHNE ANEKTPOTPOBOIUMOCTH €Il

pa3. B KaKyro CTOpOHY CMENIAETC pABHOBECHE AUCCOLMALINHA YKCYCHOM KHUCIIO-
ThI 1IpU paz0aBieHnn? Kak 3aBUCUT CTENEHb TUCCOLUMALNN YKCYCHON KHUCIOTHI
OT pa3baBieHus pacTBopa?

10. Otkmrounte npubop. B crakane emkocThio 50 M1 MPUTOTOBBTE PACTBOP MOBa-

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

11. Onycture snexTtpoasl B pactBop. Bximounte nmpudop. IIpoBogut nmu pactBop

MMOBAPEHHOW COJIU DJIEKTPUUYECKUI TOK?

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

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

OmnpiT 2. CMeleHue paBHOBECHS JUCCOLHAILUY €JIA00Ir0 IEKTPOJIUTA
Haneiite B iBe mpobupku no 5-7 kanens 0,1 H. pacTBOpa yKCYCHOM KUCIOTHI.
B kaxayro npoObupky 100aBbTe 10 OJHON Karuie METHIIOBOTO opaHkeBoro. Kak
OKPACHJICSI HHIUKATOP MO/ BIUSHAEM HOHOB H™?
OpaHy mpoOUpKY OCTaBbT€ B KAa4eCTBE KOHTPOJBHOM, B Jpyryto npubasbTe 1
mmatens 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 PaBHOBECHE TUCCOLMALIMU CJIa0OT0 AJIEKTPOJIUTA
IPU YBEITMYEHUU KOHUEHTPAIIMU OJHOTO M3 BUJOB MOHOB ATOTO 3JIEKTPOIUTA?
Kak mMeHsieTcs pu 3TOM €ro CTereHb JUCCOIHaIiu?

OnsiTt 3. HanmpaBijieHue 00OMEHHBIX HOHHBIX IMPOLECCOB B PacTBOpPax

3JIeKTPOJIUTOB

=

W

N =

a) B CTOPOHY 00pa3oBaHMsl CJ1a00r0 3J1eKTPOJIUTA
Hanetite B 1Be mpoOUpKH 1o 5-7 Karenb 2 H. pacTBOpa T'HIPOKCH]Ia HATPHUS.
B kaxmyro mo6aBeTe 10 oHOM Karie denondTanenna. [log BiusHuEM Kakux
MOHOB (peHoN(PTaTICHH OKPACHIICS] B MAJTMHOBBIN 1[BET?
B onny npoOupky q00aBiiiiTe Mo KarisM 2 H. pacTBOpa COJITHOM KUCIIOTBI, BO
BTOPYIO — 2 H. paCTBOpPa YKCYCHOM KHUCIIOTBI 1O 0O€CLBEUMBAHMS pacTBopa (KO-
JMYECTBO U3PACXOJAOBAHHBIX KaIl€Ib KACIOT OTCUUTATH!).
Yem 00OBsICHSETCS MCUE3HOBEHHE OKpacku? B kakoM cimyudae obecliBeunBaHUE
pacTBopa Hactynuio ObicTpee? Ilouemy paBHOBECHE MOHHOTO IpoIlecca cMme-
HIaeTcsi B CTOPOHY 00pa3oBaHUs BOJBI MPU HAJIMYUU B JICBOM YacTH PAaBEHCTBA
MaJIOAUCCOIMMPOBAHHBIX MOJIEKYJI YKCYCHOM KUCTIOTHI?

0) B CTOPOHY 00pa30BaHNsi MAJIOPACTBOPMMOIO BellleCcTBa
B onny npobupky BHecutTe 10 karens pacTBopa XJopuia Kalblus, B JAPYTYIO
10 kanenp xJI0pUAa CTPOHIIMS.
JloGaBbTe 1m0 5-6 Kamenb pacTBOpa CepHOM KUCIOTHL. B o0eux ju mpoOupkax
BbINIANl 0calok? OOBACHUTE pa3iuuus, Moiab3ysach BenuunHamu [1P mns cynb-
($haToB KaJIbIUg U CTPOHIIUS.
JloGaBbTe B MPOOHMPKY C PACTBOPOM COJIM KaslbLiMsl 3-4 Karuld KOHLIEHTPUPO-
BaHHOW cepHOM kucioThl. Habmromaiite oOpa3zoBaHue ocajika U OOBSICHUTE
MPUYUHY €TO BHITIAJICHHUS.
Brruncnure KOHIEHTpauu HOHOB SO42, He0OXOqUMBIE IS OCAXKICHUS HOHOB
Ca’* u Sr** u3 pacTBopoB paBHOit (1 M) KOHUEHTpALKH, €CTH [IPgg, = 6,1:107,
Py, =2,8107.

Omnbit 4. I'mapoans cosei

a) Onpenesenne pH pacTBopoB coJeii
Hanecure karuto pactBopa NaNO; Ha 1moiocky yHUBEpCaIbHOM HHAMKATOPHOMN
Oymaru.
CpaBHUTE OKpACKy € ATAJIOHOM. 3anuIuuTe Beauuuny pH pactsopa.
[TpoBeauTe aHamoruunbie onbIThl ¢ pacTBopamMu Na,CO3;, 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.
Bnecute B He€ 1-2 mmartesns anerata HaTpUs U BCTPSIXHUTE TPOOUPKY.
JHlob6aBbTe 1-2 kammu denondranenna. OOpature BHUMAaHUE HA OKPACKY WHIIU-
KaTopa.
Harpeiite comepkxumoe mpoOWpPKH B TJIaMEHH CHUPTOBKH. JlaiiTte oObsCHEHUE
HaOroaeMoMy siBlieHUt0. Hanummre ypaBHEHUE peakiuy.
Oxmnagute npoOUpKy B XoJoaHOH Boje. [IporcxoauT au cHOBa CMEIIEHHE paB-
HOBecHs?
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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.
JHoGaBbTe 1-2 xpuctamia xiopuaa ojosa (II) u Berpsxaute npodbupky. Obpa-
3yIOIIUicsa Oenblii 0cafoK MpeACcTaBisieT co0od ocHOBHYI coiyib ojoBa (II)
Sn(OH)CI.
Hanuiute noHHOE ypaBHEHHE COOTBETCTBYIOUIEH PeaKMy THIPOJIM3a.
Job6aBbTe 5-10 Kamenb pacTBOpa COJISTHOM KUCIOTHI, YBEJIIMUUB STUM KOHIICH-
Tpaluio HOHOB Bojaopoaa. PactBopuics mu ocanok? Kak moBnusano 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.

JlabopaTopnass padora Ne5 «OkuCIANTETBLHO-BOCCTAHOBUTE/IbHbIC PeaK-

UN»

HCJH)Z IMPOBCACHUC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ Hn COCTaB-

JIEHWE UX YPABHEHUU.
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OmnpiT 1. Peakuyu 1ucniponopuoHupoOBaHUs

a) Peakuus 1ucnponopuoHMpoBaHus cyjibQuTa HATpUs
B oany npoOupky nomectute 1-2 KpucTaluKa cyib(puTa HaTpHsl.
Bo BTOpyto mpoOupky mnomectute 1-2 KpUCTAIIIMKA MPOKAJIEHHOTO CyJb(uTa
HaTpHs.
B o6e mpobupku BHECUTE 110 5-6 Kanenb TUCTHILIMPOBAHHOM BO/IBI.
PacTBopuTe conm, HaxosMecs B MpoOupKax.
JloGaBbTe B KaXKAyI0 MpOoOUPKY 110 2-3 Kariu pactBopa cyiabdara menu (I1).
OTMeTbTE OKpacKy OCaJKOB B 00enX MpoOupKax (YepHBIA O0CaIOK MperCcTaBIs-
eT coboit cynpbhun meau (II)).
OOBsCHUTE pa3IUYHbIE OKPACKU OCAJIKOB.
Hanumure ypaBHEeHHE peaklUy pas3sIoKeHUs CyJb(QuUTa HATPHsl, YYUTHIBAsI, YTO
OJIHAM U3 MPOAYKTOB NMPOKAIUBAHUSA ABISIETCS CYIb(haT HATPUS.
CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPaBHEHHUS pEaKIMii oOMeHa.

0) Peakuus rucnponopunoHupoBanus xyiopujaa ososa (II)
B npo6upky Hanelte 6-8 kamnenb pacTBopa xjiopuaa osona (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 MOSBICHHS YEPHOTO OCAKAa METAJUIMYECKOTO OJI0BA.
Hanumure ypaBHeHus: peakiuii oopasoBanusi: ruapokcuaa onosa (II); terpa-
rugpokcoctanHata (II) Harpus; onoBa u rekcaruapokcocrannata (I'V) matpusi.
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OnbiT 2. BHyTpHMOJIEKYJISIpHbIe OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakiumn

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

2. Conepxumoe IpOOUPKU HArpeiTe Haj IIaMeHEM CIIUPTOBKHU JI0 TEX IMOp, MOKa
HE IPOU30HIET OYpHOE Pa3IOKEHHUE COH.

3. Hanumure ypaBHeHHE peakIlMM, YUUThIBas, UYTO 3€JeHas OKpacka IpHHAJIe-
xuT okcuny xpoma (III). Kpome toro, B peakuuu oOpa3yrorcs a3oT U Mapbl BO-
JTBI.

OnsiT 3. Bunsinue cpeabl Ha MNPOTEKAHHE  OKHCJIUTEJIbHO-

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 no6aBbre 2-3 Karum 2 H. pacTBOpa CEPHOM KUCIOTHI

Bo BTOpYy10 npobupky BHECUTE 2-3 KaIllk BOJIBI.

B tpetsio npoOupky npuiieiite 2-3 Karid pacTBOpa IIeI0YH.

Bo Bce Tpu npoOupku BHECUTE 1O 2 MUKPOIIIATENS CyIb(pUTa HATPUS U TIepe-

MEIIaiiTe pacTBOPHI J0 MOJTHOTO PACTBOPEHUS KPUCTAIIIOB.

HabmronaiiTe 3a m3BMEHEHHEM OKPACKU PaCTBOPOB BO BCEX TPEX CIIydasiX.

7. Hanumure ypaBHEHUS peakiiii BOCCTAHOBJICHHS NEpPMaHTaHaTa Kajus CYJib-
¢buTOM HaTpusl B pPa3HbIX Cpeaax, YUUThIBas, YTO B COCAMHEHHUS MapraHiia B
pPa3IUYHBIX CTEMEHAX €ro OKHUCJIEHHS HMEIOT XapaKTepHbIE OKPACKHU: HOH
MnO; - ¢uoneroBslii, noH MnO? - 3enenslii, Mn?" - GecLBETHEIH, a OKCUJ U
rugpokcua Mn** - ManopacTBopuMEIE BElECTBA KOPHIHEBOTO LIBETA.

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

0) Bausanue pH cpeabl Ha cmelieHHe PaBHOBeCHS B OKHUCJIUTEIbHO-

BOCCTAHOBHUTEJIbHBIX PeaKIMUAX

1. TlomecTtuTe B IpoOUPKY HEOOIBIIION KPUCTAIIIUK HOIA.

2. Jlo6aBbTe 8-10 kamenb pacTBOpa MIETIOYH.

3. IlepememaiiTe comepkuMoe MPOOUPKH JI0 TIOTHOTO PACTBOPEHUS Hoa.

4. K obOpazoBasiiemycs OecriBeTHOMY 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 IPHU PACTBOPEHHUH oJa B pac-
TBOpE IIEJI0Yn o0pa3yroTcs conu HoaoogopoaHoi HJ u fiomroBatucroit HJO
KHCJIOT.

OnbIT 4. OKHCIUTEIbHO-BOCCTAHOBUTEIbHASL IBOMCTBEHHOCTh 3JIEMEH-

TOB, BXOASIIUX B COCINHEHNS] B IPOMEKYTOYHOM CTENeHU OKUCIEHUS

a) BzaumopeiicTBre nMepoKcHIa BOJAOPOIa C NEPMAHTAHATOM KaJIUA

1. K 1-2 xamisM pacTBOpa mepMaHTaHata Kaius qo0aBbTe 2-3 Karid pacTBOpa
CEPHOM KHUCJIOTHI.

2. JloGaBbTe K MOJY4EHHOMY pacTBOpPY 2-3 karu 3%-HOTo pacTBOpa MEpOoKCcHa
BOZOPO/IA.

Ok wn e
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Kak n3mennnace okpacka pactsopa? Kakoii ra3 Beiaensercs?
Hanumre ypaBHeHune peakunu. Kakne cBOWCTBa MPOSIBIAET B HEM MEPOKCHU]
BOJIopoaa?

0) BzaumopgeiicTBre mepoKkcuaa BOJAOPOAA C HOAUIOM KaJIMs
K 3-4 xamisam pacTBopa voauaa Kajius npuiiete 3-4 Kariv pacTBOpa CEpHOU
KHUCJIOTBI.
[IpubaBpTe K MoxyyeHHOMY pacTBOpy 1-2 karum 3%-HOro pacTBOpa MnepoxkcuIa
BOJIOPOJIA.
JInst kKakoro BeLIECTBa XapakTepHa MOsIBUBIIAsACA OKpacka pactBopa? [lonb3y-
ACh PAaCTBOPOM Kpaxmajia, JOKaKUTe, 4TOo Oypas OKpacka BbI3BaHa 00pa3oBa-
HUEM CBOOOJIHOTO Hoa.
Hammmmre ypaBHeHne peakunu. Kakne cBOMCTBAa IPOSIBISET B HEW NEPOKCHN
BOJI0pOa?

OmnbIT 5. OprannyecKkue BemecTBa B Ka4eCTBe BOCCTAHOBHUTEJIEH

a) BoccranoBiieHue OMXpomMara Kajaus
B npobupky nomectute 5-6 Kamneiab pacTBopa Ouxpomara HaTpus.
Bnecute B Hee 2-3 Karuid KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jo6aBbTe 4-5 karenb dtuioBoro crnupra C,HsOH.
OTMeThTe U3MEHEHHE 1IBETa PACTBOPA U MOSBICHUE CHEIUPUIECKOTO «sI0710Y-
HOT'O» 3amaxa, npucyuero ykcycomy ansaeruny CH3;CHO.
Hanumure ypaBHeHHE peaklMy, YUUTbIBasI, 00pa3yercs coib xpoma (III).

0) BoccTaHoB/IeHHE IEPMAHIaHATA KaJIUA
Bnecute B npoOupky mo 5-6 karejb pacTBOPOB IIaBEJIEBOM KUCIOTHI U 2 H.
pacTBOpa CEpHOM KUCIOTHI.
Job6aBbTe 2-3 KamM MepMaHraHata Kajiusi W HaOJIoJalTe 4yepe3 HEKOTOpOoe
BpeMs 3a 00ECIIBEUMBAHUEM ME€pMaHraHaTa Kajusl.
CocraBbTe ypaBHEHHE PEAKIIMH, YUUTHIBAsl, YTO NEPMAHTAHAT-UOH BOCCTaHAB-
nuBaetcs 10 nona mapranua (II). B peakuuu takxe BbIIETAETCS OKCUJT YTIIEPO-
na (IV), 10 KoToporo oKucIsAeTCs 1IaBeIeBasi KUCIOTa.

JlaGopaTopHas padora Ne6 «Koppo3usi MeTaLJI0B»

Leab: o3HAKOMIIEHUE C DIEKTPOXUMHUYECKON KOppo3uel; pakTopamu, BIvs-

IOIMMHA Ha KOPPO3UI0; MCTOJAaMHU 3aIlIUThI OT KOPPO3INH.

OnbiT 1. BausiHue aKTUBHOCTH KOHTAKTHPYIOLIET0 METAJJIa HA KOPPO-

3H1I0

1.

w

BosbmuTte Tpu ckpenku anig Oymar. B oqHy BcTaBbTE€ TOHEHBKUN KYCOYEK Me-
TaJUTMYECKOTO OJI0OBA, BO BTOPYIO — MEIH, TPETHIO OCTABHTE B KAUYECTBE KOH-
TPOJISL.

Jlob6aBbTe B TpH MPOOHPKH C BOJIOKM IO OJTHOM KaIljie pacTBOpa COJISTHOM KHCIIO-
ThI, TI0 2-3 Kariu pacTBopa kpacHoi kpossiHoi coiu Ks[Fe(CN)g] u omyctute B
HUX CKPEIKHU.

OTMeThTe UHTEHCUBHOCTh OKPACKU BO BCEX TPEX MPOOUPKaX.

Crenaiite BBIBOJIBI O CKOPOCTH KOPPO3HHM B KaXKIOM CJIydae M HAIUIIUTE Ka-
TOJHBIC U AHOJIHBIE PEAKIIUU.
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OmnbiT 2. BansiHue cpeabl HA CKOPOCTh KOPPO3UH
Bossmute Tpu npobupku. B nepByro HanelTe pacTBOp XJOpUAa MarHus, BO
BTOPYIO — PACTBOP COJSIHOM KUCJIOTHI, B TPETHIO — TUCTUILIMPOBAHHYIO BOLY.
OAHOBPEMEHHO OMYCTUTE BO BCE MPOOUPKHU IO OJTHOM CKpETKe.
JloGaBbTe uepe3 5-10 MUHYT B Kaxayro MpoOUpKY Mo 3 Karuik pacTBOpa Kpac-
HOW KPOBSIHOM COJIU.
OOBbsICHUTE MHTEHCUBHOCTH OKpack (BO BCEX JHM MPOOUpKax?), HAMMUIIHUTE
YPAaBHEHMS IPOTEKAIOIIMNX PEAKLUH, CAEIANTE BBIBO.

OnbIT 3. DJIEKTPOKOPPO3HUS MeTasLIa
Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOPHIa HATPHSI.
Jlo0aBbTE B KaKJ10€ KOJEHO IO 2 KaIId PacTBOpPa KPACHOW KPOBSIHOW COJU U
denondranenna.
[Torpy3ute B pacTBOp KEJIE3HBIE 3JIEKTPOBbI (CKPENKH) U MOJIKIIOUYHUTE K AIIECK-
TPOJaM MOCTOSIHHBIN TOK.
OObsicHuTe HAOJIOICHUS U 3aMUIIIUTE aHOAHBINA U KaTOHBIN MPOIIECCHI.

OnbIT 4. AHOAHBIE U KATOJHbIE MOKPBLITHS
Haneiite B aBe npobupku mo 15-20 karenb pacTBOpa CEpHOU KUCIOTHI U JI0-
0aBbTE MO 2 KaIlJId pacTBOpPa KPACHOM KPOBSIHOM COJIH.
OmnycTtute B OHY NPOOUPKY MOJOCKY OLUHKOBAHHOTO K€Je3a, B IPYryI0 — Jy-
XKEHOTO, TMPEBAPUTEIHHO ClIeJIaB HA WX TMOBEPXHOCTH TIyOOKHE IapamnuHbl
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 1BE MMPOOUPKU C AUCTHILTUPOBAHHOM BOJIOM MO OJTHOM 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 TOSIBJICHUE MHTCHCUBHOM CHHEH OKpackH (B KaKoi mpoOupke?).
OOBsicHuTEe HAOMIOJACHUS. 3alUIIUTE KAaTOAHBIM W aHOIHBIN mporecchl. Che-
naiTe BbIBOJI. Kakyro posib BBIOIHSIET aTFOMUHUN?

OmnpIT 6. IIpumMeHenre HHTUOUTOPOB
Haneiite B aBe mpoOupku 1%-Hbll pacTBOp CEPHOU KUCIOTHI U 100aBbTE MO 2-
3 Karm pacTBOpa KpacCHOW KPOBSHOM 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 CTY/ICHTY, €CJIM OTUET BBHITIOJNHEH 0€3 3aMEeYaHMi;
- 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 /IJIsl 3AIIUTHI JIA0OPATOPHBIX padoT

Ne i/ ‘ Bomnpocsl

JlabopaTtopnas pabora Ne 1

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

1 CTO€, CJIOXKHOE), IMIIMpUYECKasi, Tpaduueckas, MOJEKYJIsIpHast POpMYIIbI
BEIIECTBA, XMMUYECKAsl PeaKivs, CTEXHOMETPUIECKUNA KOIPPUIIMEHT

2 Knaccudukanus mu HOMEHKIaTypa HEOPTaHMYECKUX COCIMHEHUM: OKCH-
IIbl, KUCJIOTBI, OCHOBAHMSI, COJIN

3 CrexuomeTpusi. 3aKOHOMEPHOCTH M3MEHEHHSI U CIOCOOBI OINpe/eIeHUs

KoJuuecTBa BeliecTBa. OCHOBHBIE ONpeeneHus: PopMyJibHAS €IUHULA
BEILIECTBA, MOJIb, ITIOCTOSIHHAsE ABOTraJapo, MOJSpHas Macca, MOJSPHBIN
00beM, MOJISIpHAsh Macca XMMHYECKOTO0 SKBUBAJIEHTAa, MOJSIPHBIA 00beM
XUMHUYECKOTO SKBUBAJICHTA.

4 KonnyecTBeHHBIE 3aKOHBI TPOTEKAHUSI XUMUYECKUX PEAKIMU: COXpaHe-
HUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, KPaTHBIX OTHOILIEHUM, 00b-
€MHBIX OTHOIIEHUH, ABOraapo W CIEICTBUS HU3 Hero, MeHueneeBa-
Knanetipona, o0beIuHEHNN Ta30BbINA, NaplUUATbHBIX AaBieHUi [anbTo-
Ha, 3aKOH YKBUBAJICHTOB.

JlabopaTtopnas pabora Ne 2

1 OCHOBHbIE MOHATHS U ONPENEIICHNUS XUMUYECKON TEPMOJUHAMUKH: Tep-
MOJMHAMHYECKasi CUCTeMa (M30JIMpOBaHHas, OTKPBITasl, 3aKphiTas), dasa,
TOMOT€HHBIE U T€TEPOreHHbIE CUCTEMBI, TApaMETPbl COCTOSIHUS (IKCTEH-
CUBHbBIC, UHTCHCUBHBIC), QYHKIIMU COCTOSIHUS, XUMUYECKUN TEpMOANHA-
MHUUYECKUU TMpolecc (CaMONpPOU3BOJIbHBIN, PAaBHOBECHBINA, HEpPaBHOBEC-
HbI1), (Da30BBIN epexo/l, BHYTPEHHSISI SHEPIusl, TEIIOTa, padoTa

2 [lepBbIit 3aKOH TEPMOAMHAMUKH U €T0 MPUIIOKEHUE K TpolieccaM B Hjie-
AJTHbHOM Tra3e: M30XOPHOMY, H30TEPMHUUECKOMY, H300apHOMY
3 [Tonsitue termoBoro 3¢ @dexTa XMMUYECKON peakluu: TeTuIoBON d(PdekT

peakiu, TEPMOXUMHUUYECKOE U TEPMOJUHAMHYECKOE YPAaBHECHUS, CTaH-
JapTHBIC TEPMOJAMHAMUYECKUE YCJIOBHS, CTaHAAPTHAS 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 TepMOAMHAMHUKHN. AOCOJIOTHBIC 3HAYCHHUS CTaHIAPTHBIX
SHTPONHWN BEIIECTB

8 Kputeprun HanpaBieHHOCTH CaMONPOW3BOJIBLHOTO MPOIecca B 3aKPHITON

31



| cucreme

JlaGoparopHas pabota Ne 3

1 Kunernka xummnueckux peakuuii. OCHOBHbIE IOHATHUS U ONIPENIEICHUS
2 OCHOBHOI NOCTYJNAT XUMUYECKONH KHHETHKHU
3 Brnusinue TemnepaTypsl Ha CKOPOCTh XUMHUYECKHUX PEAKITHI
4 TeopeTnyeckre NpeACTABICHHS O CKOPOCTSX AIEMEHTAPHBIX pPEeaKIUi
5 Oco0OeHHOCTH KMHETHKU T'€TepOreHHbIX peakuui. Peaknuu Ha rpaHuue
paszJiesia TBEpIO€ TEJI0 — ra3 U TBEPJIO€ TEJIO0 — KUIKOCTb
6 OcHoBbl Katanu3a. OCHOBHbIE MOHATHSI M oOIpenenacHus. MexaHu3mbl
IPOTEKAHUs KaTAIUTUYECKUX peaklui
7 Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOpaTUMbIE XUMHUYECKUE pe-
akuuu. Buasl 1 0coOeHHOCTH XMMHYECKOTO paBHOBecusa. KomnuecTBeH-
HBIE XapaKTePUCTHKU XUMUYECKOTO PAaBHOBECHSI
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 BIpayKEHUS] KOHIIEHTPAIMH pacCTBOPOB
3 TepMmoauHaMUyecKne XapaKTEepUCTUKH Ipolecca oOpa3oBaHUs pPacTBO-
pOB
4 KosmuratuBHbIe CBOWCTBA PACTBOPOB
5 Biusgnue paznnyHbixX ()akKTOPOB HA CBOMCTBA pACTBOPOB AJIEKTPOIUTOB
6 Jlucconmanysi cyabbIX 3JEKTPOIUTOB
7 PacTBOpbI CUIIBHBIX 3JIEKTPOJIUTOB
8 HonHble paBHOBECHS B BOJHBIX PaCTBOpax AJIEKTPOJIUTOB
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 KOppo3uOHHBIX cpell, pa3pylieHuit u nporeccos. [Toka-
3aTesid CKOPOCTHU KOPPO3HUH
2 XuMudeckasi KOppo3usi: BUABI M PA3HOBUIHOCTH
3 DIeKTPOXUMHUECKas KOPPO3HUsi: MPUUMHBI U MEXaHNU3M BOSHHUKHOBEHUS
4 3amuTa OT KOPPO3HUH: JIETUPOBAHHE METANIMYECKUX MaTepHalioB; U3Me-

HEHHE COCTaBa M CBOWMCTB KOPPO3MOHHOUN CpEJbl; JICKTPOXHUMUYECKAsS
3aluTa: BUABI U MEXAHU3M JCHCTBUS; 3aIIUTHBIC MMOKPBITHS: BUBI, 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
1abopaTOpHOI pabOTHI CTYICHTY 3a7a€TCs S5 BOMPOCOB: 33 KAXK/IbIii BEPHBIH OTBET
CTYJICHT moJty4aeT 1 Oas.

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

Bapuant 1
JIab. pao. 1. Ocnosnble Knaccvl HEOP2AHUYECKUX COCOUHEHUTL
1. Ha3zoBuTe 1o MexIyHapoIHOM HOMEHKIAType cienyromue Bemiecta: Oy,
F6203, Ca(OH)z, 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 njist cxxuranus 1 xr 96 %-Horo
crimpta (CoHsOH).
5. Ompenenuts Maccy kapobamuaa NHCONH,, kotopas motpeOyeTcst 4ToObI BHE-
ctu B nouyBy 70 Kr a3oTa.
Jlao. paé. 2. Onpedenenue snmanvnuu peakyuu
1. Beruuciure aH' B peaxiuu: 2PbS ) + 30, <> 2PhO(y) + 2SO0y, ecnu

AH%sp, KJK/MOE  -220 0 -102 -297
2. Paccunraiite snTanbmmio oopasosanus (aH ;) NHs, ecin mpu o6pasopannu 34

N

I BeIIenuiaoch 92 kJx Termia.

3. Ykaxwure 3HaK AH B mpoiieccax: a) ropeHue 0eH3oa; 6) paciierieHue yrieBo-
JIOPOJIOB; B) HEWTpaIu3alusi CEpHON KUCIIOThI THAPOKCHIOM HATPUSI.

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

1. BbIpa3zure MaTeMaTHYECKU CKOPOCTH MPSIMOl M OOpaTHOM peakiuii, IpoTeKa-
rorux B romoreHHoi cucreme: NO + O, < NO».

2. BrIpa3zuTe MaTeMaTHYeCKd CKOPOCTH MPSIMOM M OOpaTHOM peakiuii, mpoTeKa-
fomux B rereporennoi cucreme: HoOqy + Al <> AlO3( + Ho.

3. Hamummre dhopmMyiy nmst BBIYUCICHUS KOHCTAHTHI paBHOBecHs peakimu: Noq +
Hz(l-) > NH3(F).

4. B xakoM HampaBJIeHUH OYJET CMEIIAaThCid PaBHOBECHE OOPATUMOW pEeaKIuu:
CaCOj3; «» CaO + CO; npu NOBBIIIEHUN TEMITEPATYPHI?

Jlao. pa6. 4. Pacmeopwt 31eKmpoiumoe

1. Vkaxwute, kakue u3 coaeit SnCly, Na;SO4, AI(CH3;COO); rumponmsyrorcs?
Hamummure 1 HUX MOJIEKYJISIpHBIE U MOHHBIE YPAaBHEHUS THAPOIH3A. Y KaXKH-
Te xapakrtep (pH) cpenbl B pacTBope KaXkI0W U3 COJICH.

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 AQGBr (Mosb/11) mpu KOMHATHOW TeMIiepaType,
ecu [IP =44 - 1073,
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Jlao. pa6. 5. OkuciaumenbHo-60cCMano8uUmeIbHble PEaAKUUU
1. Ilog6epute k0P hULIMEHTH METOOM 3JIEKTPOHHOIO OajaHca B YpaBHEHU-
X PEaKIHM:
FG(NOg)z + 0, + H,O — Fe(NO3)2OH
Hs10 — [,LOs5 + O, + H,O
K,Se + NaNO3; — K,SeO4 + NaNO,
2. CocraBbTe ypaBHEHHE peaklMu W mnojadeputre KodQPUIMEHTH METOAOM
AIIEKTPOHHOTO OanaHca:
MOHOOKcHU]T yriaepoaa + xyopu namnaaus (I1) + Boma — namnaguii + AMOK-
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 pacUETaMHU.
2. B koHTakTe ¢ KakKMMH U3 yKa3aHHBIX MeTajuioB Fe siasercs anomom: Mn, Ni,
Cu?
3. CocraBbpTe cxemy pabOThl (KaTOJHBIM M aHOMHBIN IMPOIIECCHI) TaIbBAaHOMAPHI
Zn/Fe B KucCIoit cpere.

Kpurepuu ouenxn U/13:

- OLICHKA «3a4TEHO» BBICTABIIIETCS CTYIEHTY, €ciii /I3 BEpHO BBINOJIHEHO U
CTYJEHT IOJIy4aeT JIOMYCK K BBIIIOJIHEHUIO JJA0OpAaTOPHOU paboTHI;

- OLICHKA «HE 3a4YTEHO» BBICTABISETCS CTyIeHTy, ecin B W13 conmepxkarcs
omuOku, HeAou€Thl. [locne ucnpasnenuii /13 3acunthiBaeTCsl KaK BBIIIOIHEHHOE
U CTYJEHT MOJIy4aeT JOMYCK K BBIIOJHEHHUIO TJA0OPaTOPHOU pabOTHI.

11. O6pa3oBareibHbIE TEXHOJOTHH U METOANYECKHE YKA3AHUS 110
OCBOCHMIO M CHUILIMHBI (Y4eOHOr0 Kypca)

JAucranuoHHoe
o0yueHue

CerteBast TEXHOJIOTHS — U3yueHHe Kypca (ydeOHON JUCHUIUINHBI) TTOCPEICTBOM
ANEKTPOHHBIX Y4€OHO-METOJIMYECKUX MAaTepuasoB, pa3MELIEHHBIX B 00ydaro-
HIeH cpesie ¢ UCTOIb30BaHUEM KOMIIBIOTEPA, MOJKIOYEHHOIO K ceTH MHTepHeT.
CD-texHouiorust — nzyuenue Kypca (yaeOHOH TUCIUILTINHBI), TIPEACTaBICHHOTO
CTYACHTY B BUJIe aBTOHOMHOMH 3JIEKTPOHHOM 00yuaromiel CUCTeMbI U 3JIEKTPOH-

HOM Bepcuu yueOHO-MeToandecknx mMarepranoB Ha CD-mucke.

[Ipu peanu3anuu AWCIUIUIMHBI WCTIONB3YETCS TEXHOJOTHS TPAJIUIIMOHHOTO
oOyueHus1 — OpraHu3aIis yueOHOro mpoiecca B By3€, OCHOBaHHas Ha JICKIMOHHO-
CEMUHApCKO-3aueTHON (opmax oOydeHus. K popmam oOydeHUs OTHOCSTCS JICK-
IIUU, TIPAKTHYECKUE M JIA0OpAaTOPHBIC 3aHATHS M CaMOCTOSTENIbHas pabora. Ha
JICKIHUSIX MCTIOIB3YIOTCS HATJISIHBIC U CJIOBECHBIC METOJbI OOyUYCHHMsI, a Ha Ipak-
TUYECKUX W JTAOOPATOPHBIX 3aHATHUAX — HATJISTHBIC, CIIOBECHBIC M MPAKTUUCCKUC
METO/IBI.

MeToanuyeckue peKOMeHAAlUU CTYIEHTY
10 U3YYEHHUI) TUCUHUIIIMHBI
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Moayasb 1. CTpoeHune u CBOICTBA BelleCTBA

TeMbI JeKIIMOHHBIX 3aHATHI:

OCHOBHBIE TTIOHATHS U 3aKOHBI XUMHUH.

OCHOBHBIEC KJIaCChl HEOPraHUYECKUX BEIIECTB.

Crtpoenue atromoB. Ilepuoanueckas cucrema snemeHToB .M. Menneneena
XumMuueckas cBs3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJICKYJI

TeMbl IPaAKTHYECKUX 3aAHATHH:
PacueTst mo hopmynam U ypaBHCHHSIM.
CrpoeHnue atoma.

XHUMHUYECKast CBA3b.

Tema 1a00paTOPHOrO 3aHATHSA:

OCHOBHBIE KJIACChl HEOPraHUYECKUX BELIECTB

HN3yuynB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

UMETh MPEJCTaBICHUE 00 OCHOBHBIX MOHITHUAX M 3aKOHAX XUMUU; Kiaccudu-
Kal[M¥1 BEILIECTB; CTPOCHUU aTOMA; TUIIAX XUMHUYECKOU CBA3HU.

3HATH:
OCHOBHBIE TIOHSTUA XUMHUH (MOJIEKYJa, aTOM, XUMUYECKHI 3JIEMEHT, MOJIb, MO-
JsipHas Macca);
OCHOBHBIE 3aKOHBI XUMUHU (COXPAHEHUSI MACChI, IOCTOSHCTBA COCTaBa, 00bEMHBIX
OTHOIIIEHUH, ABorajipo, ypaBHeHue MenneneeBa-Kianeiipona, o0beIMHEHHBIN ra-
30BbIi 3aKOH);
COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOCHHUSI aTOMA; KBAHTOBBIC
Yyucia, MpaBujia U TPUHIUIIBI COCTABJICHUS JIEKTPOHHON KOH(UTYpaIIUU XUMUYe-
CKOT'0 3JIEMEHTA;
TUTIBI XUMUYECKON CBS3M (MOHHYIO, KOBAJICHTHYIO, METAJUTMYECKYIO, BOJOPOJ-
HYI0), UX CBOMCTBA U XapaKTEPUCTUKH;

MMPOCTPAHCTBECHHOC CTPOCHUC MOJICKYII.

YMeETh:

MPOBOAUTH XUMUYECKUIN IKCTIEPUMEHT U aHAJIU3 MOJYYEHHBIX PE3YIbTATOB;
MIPOBOAUTH KOJUYECTBEHHBIC PACUETHI IO YPABHEHUSIM XUMHUUECKUX PEaKIIMii;
COCTaBJISITH DJIEKTPOHHYIO KOH(PUTYPAIIUIO XUMUYECKHUX JIEMEHTOB;
ONpPENENATh TUIl XMMUYECKOW CBSI3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE
CTPOEHHUE; COCTABIATh CTPYKTYPHYIO (pOpMYITy BEILIECTBA.

MeToanuyeckue peKOMeHAalUuH 110 U3YYEeHHI0O MOAYJIsI

[Tpu ocBOeHUM MOAYJISt HEOOXOAUMO:
U3y4UTh Yy4eOHBIH MaTepuajg IO COOTBETCTBYIOIIEMY MOIYJIO IUCIHUILINHBL,
VICIIOJIB3Ys JIEKIMOHHBIN MaTepuai v JIMTEPATYPY 110 JaHHOW TEMATHUKE;
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® AKIICHTHUPOBATh BHUMAHHME HA: OCHOBHBIX TOHATHSIX U 3aKOHAX XUMUU; KJIacCUH-

KAl BEIIECTB; OOIIMX XMMHUYECKHX CBOMCTBAaX BEILECTB OJHOTO KJlacca; CTpoe-

HUU aTOMa; KBAHTOBBIX YMCJIAX; COCTABJICHUH JIEKTPOHHON KOH(MUTYypallud XUMHU-

YECKUX AJIEMEHTOB; THMaX XMMHUYECKOU CBSI3H; MPOCTPAHCTBEHHOM CTPOEHUU MO-

JICKYIL.

® OTBETUThH HA KOHTPOJbHBIE BOMPOCHI:

1. Yro Takoe oOTHOcHUTelbHasi aTomMHass Macca? PaccuurtaiiTe OTHOCHUTEIBHYIO
aToMHYI0 Maccy cepsbl, ecit M(S)=5,3-102 r, a m(C)=2,0-10%r.

2. Paccuuraiite aOCONIOTHYI0 MacCy MOJICKYJIBI CEPHOU KUCJIOTHI, €CJIH €€ OTHO-
CUTEJIbHAsi MOJIEKYJIsIpHasi Macca paBHa 98.

3. OTHocuTeIbHAs MIOTHOCTH Ta3a Mo BOJOPOY, coaepkaiiero 27,27% yriepoaa
u 72,73% xucnopona, paBHa 22. Onpenenure OTHOCUTEIbHYIO MOJIEKYJISIPHYIO
Maccy raza u ero XuMU4eckyro Gopmyiy.

4. OTHOCUTENBHBIE TIIOTHOCTH Ta30B 10 BO3AyXy paBHbl: a) 0,9; 6) 3,17. Onpene-
auTe Maccy | 11 kaxaoro rasa.

5. Onpenenute, Kakoit 310 MeTail, eciau 1,6 T kanbuus u 2,615 r 1ByXBaJIEGHTHOTO
MeTaslla BBITECHAIOT U3 KUCIOThl OJMHAKOBBIA 00bEM BOJOpOAA MPU OAHUX U
TE€X K€ YCIOBHSIX.

6. Xmopun metaia comepkut 69% xmopa. OTHOCHTENbHAs aTOMHAs Macca Me-
taja pasHa 47,9. Onpeaenure CTENEeHb OKUCIEHUS METallIa B ’TOM COEIMHE-
HUU.

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

8. Hanwumurte mosiHbIe 31€KTPOHHBIE KOHGUTYpAIMA aTOMOB AJIEMEHTOB C TIOPSIJI-
KOBBIMHU HOMepamu 15 u 23. Ykakute BaJ€HTHBIE 3JIEKTPOHBI 3TUX AJIIEMEHTOB.

9. Hanwuummre 31€KTPOHHBIE KOHQHUIYpALMd aTOMOB CEPHI M XpOMa U MOHOB S% u
Cr3". CpaBHuTE pafnyChl aTOMOB U HOHOB.

10. V xakux U3 HIKE MPUBEACHHBIX MOJIEKYJ XUMUYECKUE CBSI3M MMEIOT MOJISIP-
HbIi xapakrep: Oz, CO, HF, N2, NHa.

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

12. Yemy paBHa Macca | MOJb SKBHBAJICHTOB OJIOBA B PEAKIMAX €TI0 BOCCTAHOBIIE-
Hus: a) Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13. PaccumnTaiite MOJIApHYIO MacCy JKBHBAJIEHTa >Kejle3a B COCIWHEHUSIX €ro C
KHCJIOpOAOM, coaepkamux a) 70 u 6) 77,8% xene3sa.

14. Onpenenure SKBUBAIEHT U MOJIIPHYIO MAaccCy 3KBHBAJICHTA MOHOB JKEJe3a B
IpHBEIEHHEIX peakiusx: a) Fe3t +1e = Fe?*; 6) Fe®" + 30H = Fe(OH);

15. PaccuuTaiiTe MOJSIpHYIO Maccy SKBuBajeHTa Mmetaiia, eciau 0,029 r ero BbI-
TECHSIIOT U3 KUCJIO0ThI 30 MIT1 Bogopoaa (H.y.).

Moayasb 2. TepMoaMHAMHMKA U KHHETHKA XUMHYECKHUX MPOLIECCOB

TeMbl JICKIITMOHHBbIX 3aHATHH:
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TepMmonHaMKKa XUMHYECKHX TTPOUECCOB. DYHKIIMKU COCTOSHUS: BHYTPEHHSS
DHEPIUs, SHTANBIUSA

@DyHKIUU COCTOSHUS: SHTpoNus, sHeprus [ md6ca. Hanmpasnenue nporekanus
XUMUYECKUX pEeaKIun

Xumuyeckass KUHETUKa. BIMsSHUE HAa CKOPOCTh XMMHUYECKUX pPEaKIHUi KOH-
LEHTPALUH, TaBICHUS

BinsiHue Ha CKOPOCTh XMMHYECKHUX PEAKUUU TEMIEpaTypbl, KaTaaIu3aTOpOB.
XUMHUYECKOE PAaBHOBECHUE

TeMbl IPAKTHYECKUX 3AHATHM:
TepMoIMHAMKKA XUMUYECKUX PEAKIIUAN
KuHeTtnka XuMUYeCKUX peakuuii

Tembl J1a00OPATOPHBIX 3aHATHIA:
OrnpeneneHue SHTaIbIUNA PEAKIUN
CKOpOCTh XUMHYECKUX PEAKIMl. XUMUUECKOE PABHOBECHE

HN3yuynB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

UMETh MPEICTAaBICHUE 00 SHEPTeTUUECKUX U3MEHEHUSIX B CUCTEMaX, B KOTO-
PBIX MPOUCXOJUT B3aUMOAECHCTBHE MEXKIY BEIIECTBAMH; CKOPOCTH XMUMHUYECKHX
peaKkIuii 1 METOJlaX €€ PeryIUpOBaHUSI.

3HATH:

TEpMOJIUHAMHUYECKUE (DYHKIIMHM COCTOSIHUSA, cl1oco0 U3 pacuera (3akoH ['ecca u ero
CIIC/ICTBHE);

BIIMSIHUE TEMIIEPATypbl HA BO3MOXHOCTb MPOTEKAHUS PEAKIIMU B 3aBUCHUMOCTH OT
YHUCJICHHBIX 3HAYCHUI HTAJBIIUU U SHTPOIIUU PEaKIIUU;

BJIMSIHUE HAa CKOPOCTh XUMUUYECKON PeakiMu KOHIIEHTPAIUHU (3aKOH JIEUCTBYIOIINX
Macc);

BIIUSIHHE HAa CKOPOCTh Peakiiuu TeMiepatypsl (mpasmwio Bant-I'odda u ypaBHeHue
AppeHuyca);

BJIMSIHUE HA CKOPOCTh PEAKIIMKU KaTaJlu3aTOPOB;

XUMHUUYECKOE paBHOBECHE U cIOCOOBI ero cMetenus (mpuniui Jle [larenbe)

YMeETh:

MPOBOAUTH XMMUYECKUHN IKCIIEPUMEHT U aHAJIU3 MOJYYCHHBIX PE3yJIbTaTOB;
ONpEeENIATh BO3MOKHOCTh MPOTEKAHUS PEAKIINY;

pPEryJiMpoBaTh CKOPOCTh XUMUYECKON PEaKIINHU.

MeToanuyeckue peKOMeHAalUH 110 U3YYEeHHI0O MOAYJIsI

[Tpu ocBOeHUM MOAYJISl HEOOXOAUMO:
U3YYUTh Y4eOHBIM MaTepuan MO COOTBETCTBYIOLIEMY MOIYJIIO AUCIUIUIMHBI,
VCIIOJIB3Ys JICKUMOHHBIN MaTepuai v JIMTEPATYPY 10 JaHHOW TEMATHUKE;
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® QAKIICHTHUPOBATh BHUMAHWE HA: JHTAJIBNUU OOpA30BaHUsI, CTOPAHUS W PEAKITUH;
SHTPOTHH BEIIECTBA U peaKIuK; dHEepTrun [ mb0ca; KWHETUYECKUX YPABHEHUSAX JIJIS
TrOMO- ¥ FeTePOTCHHBIX PEaKIIMi; SHEPTUU aKTUBAIIUU;, OCOOCHHOCTSX MPOTEKAHUS
IE€TEPOTreHHBIX MPOIIECCOB; XUMUUECKOM PaBHOBECHH M CIIOCO0AX €ro CMEICHUS.
® OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:
1. Ilpu coenunenuu 3,2 r xene3a ¢ KuciopoaoM Beiaenunock 40 k/[x Ternna. Pac-
CUMTANTE SHTAIBITHIO 00pa3oBanus okcuaa xkemesa (I1).
2. PaccumnraiiTe TETIIOTBOPHYIO CIIOCOOHOCTh METaHa.
3. PaccuuraiiTe KOJIMYECTBO TEIIa, KOTOPOE BBIAEIMTCA HpH cropanum 50 w3
cMecH, cocrosiei u3 50% kucnopoaa, 25% Bogopoaa u 25% yriieKucioro ra-

3a.

4, CnenaiiTe BBIBOJI O BO3MOKHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKIUU B
CTaHIAPTHBIX YCIOBHSAX, €ClH u3BecTHO, uto AH = - 293 xJIx, AS,’ = 27
JIx/K.

5. Paccunraiite sHranenuio peakiuu: 2NaOH(m) + HoSOupg = NaxSOyrs +
2H20¢x).

6. Ompenenute 3HAKK U3MEHEHHS SHTAIBIINHA U SHTPOIHH ISl CIEAYIOIIETO Tep-
MoauHaMuueckoro npouecca: 2Hoiy + Oz = 2H20 .

7. B kakux ciy4asx 3HTaJbIHS CTOPaHUsS MPOCTOrO BEIIECTBA paBHA HYHTAIBIINH
00pa3oBaHuUs CIOKHOTO?

8. Kak BbIpakaeTcsi CKOPOCTh XMMHUYECKOW PEaKIMU IO 3aKOHY ACHCTBYIOLIUX
Macc B TOMOTE€HHBIX U T€TEPOTCHHBIX PEaAKIIUIX?

9. Ompenenute OOMIMKA M YACTHBIE MOPSIIKU 110 KOMIIOHEHTaM CIEAYIOIIEeH XUMHU-
yeckoit peakiuu: 2C,Hg + 702 - 4CO; + 6H0.

10. Bo ckoyIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIMU TIPU U3MEHEHUU TeMIepaTyphl
Ha 30°C, ecym y = 3,0?

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

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

13. HammummTe maTeMaTWyecKoe BBIpaXEHHE I CKOPOCTH MPSMOW peakiuu
CaO(TB) + COz(r) — CaC03(TB).

14. N3meHnenne kakux (akTOPOB BBI30BET CMEIICHUE PABHOBECHUSI 0OpaTUMOil pe-
akimi Ny + 3H, < 2NHj3; AH% = -92 kJI>x B CTOpOHY NpsIMOI peakiuu?

15. Beruucnure UCXOMHBIC KOHIEHTPALUK BEIIECTB, CCIIM PABHOBECHBIE KOHIICH-
tpauuu u3BectHel: 2NO + Cl, « 2NOCI, [NOJ]=1,5 mons/n, [Cl;]=1 moas/m,
[NOCI]=0,5 moms/m.

Monyas 3. PacTBOpbI M JUCIIEPCHBIE CHCTEMbI
TeMbl JIEKIIMOHHBIX 3aHATHIA:

PactBopsl. CriocoObI BhIpaXeHUs1 KOHLIEHTpauu pacTBopoB. KosumnratueHubie
CBOWCTBA pacTBOPOB

38



CBoiicTBa pacTBOPOB JJIEKTPOJIUTOB: AMCCOLMAIMSA. MOHHOE MPOU3BEIICHUE
BOJIbI, TIPOU3BEICHUE PACTBOPUMOCTHU, TUJIPOJIM3 COJIeH, HalpaBjieHUue OOMEHHBIX
peakuuii

KosutoniHbI€ pacTBOPBI: CTPOECHUE KOJUIOUAOB, ITOJIYyUY€HUE U CBOMCTBA

TeMbl NPAKTHYECKUX 3AHATHIL:
CrniocoObl BbIpa)KeHUS KOHIICHTPALUUA PACTBOPOB
CBoiicTBa pacTBOPOB

Tema 12a00paTOPHOIO 3aHATHUS:
PacTBOpBI 371€KTPOIUTOB

HN3y4uB JaHHBIA MOAYJIb, CTYACHT JA0JIKEH:

UMETh TpEACTaBIECHUE 00 MCTUHHBIX U KOJJIOMJHBIX PacTBOpPax; CBOMCTBaX
pPacTBOpOB; crioco0ax BBIPAKEHUS KOHIIEHTPAI[UN PACTBOPOB.

3HATH:
COCTaBHBIE YaCTU PaCTBOPOB;

KOJIMYCCTBCHHOC BBIPAKCHUC COCTAaBa PaCTBOPOB,

CBOMCTBA PAaCTBOPOB HEIJICKTPOJIMTOB U JICKTPOJIUTOB,
HaIIpaBJICHUC OOMEHHBIX IMpOHCCCOB B paCTBOpPAX JJICKTPOJIUTOB,
KOJIJIONAHBIC paCTBOPLI: CTPOCHUC MUIICILIIBI, CBOMCTBA KOJJIOMOOB.

YMeEThb:
MPOBOJUTH XUMUYECKUI HKCIIEPUMEHT U aHAJIN3 TIOJYUYEHHBIX PE3yIbTaTOB;
ONPEAENATh KOHIIEHTPALIUIO PAaCTBOPOB;
OIPEENSTh CBOMCTBA pacTBOPOB.

Meroanyeckue peKOMEHAALUH M0 U3YyYeHHI0 MOYJIsI
[Ipu ocBO€HUH MOAYJISl HEOOXOAUMO:
U3YYUTh Y4Y€OHBIM MaTepuan MO COOTBETCTBYIOLIEMY MOIYJIIO AUCIUIUIMHBI,
UCIIOJIb3Ysl JIEKIIMOHHBIN MaTepHall U IUTEpaTypy MO JaHHON TEMaTHKE;
aKLIEHTUPOBAaTh BHUMAHUE Ha: COCTaB PACTBOPOB; CHOCOOBI BBIPAKEHUS KOHLICH-
TpalUUd PacCTBOPOB; JIEKTPOJIHUTHI U HEANEKTPOJIUTHI, CBOMCTBA HEANEKTPOJIHUTOB U
AJIEKTPOJIUTOB; CTPOEHUE MULIEIIIBI; KOATYJISLUIO KOJIJIOUIOB.
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1. KakoB TN XMMHUYECKON CBSA3U B ekTponuTax? Kakue 31eKTpoMThl Ha3bIBa-
IOT NOTEHIMATBLHBIMU? ICTUHHBIMU?
2. Hanumure aucconmaiuio a) cyiabdura Hatpus u 0) rugpodocdara Kaaus 1o
IIEPBOM U BTOPOU CTYIICHSIM.
3. BrIpaszurte KOHCTaHTy AuccoIanuu opTopocGopHON KUCIOTHI MO MEPBOM CTY-
MIEHU.
4. Omnpenenute creneHs quccounarnuu 0,001 M pacTBopa yKCyCHOW KHCIIOTHI, €C-
m ee Ky=1,74-10",
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5. Uro moxkaspiBaeT u30TOHMYECKUi kod(pduiment? Kakas CBsA3b CYIIECTBYET
MEXIYy CTENEHBIO JUCCOLMAIIMY AJEKTPOJIUTA U U30TOHUYECKUM KOodhdUlireH-
TOM?

6. Omnpenenute TemrepaTypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdata

HaTpUs, €CIIM CTENEHb JUCCOIMAlNN COCTABISIET 54%.

UTo Ha3bIBAIOT MOHHBIM ITPOU3BENCHUEM BOIbI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH,OH (Kj; =
1,74-10).

9. Onpezmenure paCTBOPUMOCTD THAPOKCHIA ATIOMUHUS, ecir ero 1P = 5,7-107%2,

10. PaccumTaiite ocmotnueckoe nasienue 0,002 M pactBopa 6eH30J1a IpU TeMIIe-
patype 17°C.

11. HanummTe ruIpoJin3 CIEIYIONIMX COJEH U ONPENeIUuTe Cpely X BOAHBIX pac-
TBOPOB: NaN03, ZnC|2, NaZS, CH3COONH4

12. TlokaxuTe CTpOCHHE MUIIEIUIB MPU MPUIMBAHUM U30BITKAa pacTBOpa TUAPOK-
CUJia HaTpUs K pacTBOPY XJIOpUAA LIUHKA.

13. TlokaxuTe CTPOCHUE MHIICIIBI MPHU MPUIMBAHUU M30BITKA XJIOpUIA IIMHKA K
pacTBOpY TUAPOKCUIA HATPUSI.

~

MoayJb 4. DIeKTPOXMMHYECKHE TPOLECCHI

TeMbl JIEKIIUOHHBIX 3aHATHIA:

DIEKTPOXUMHYECKUE CUCTEMBI. [ allbBaHUUECKUE IIEMEHTBI
DJIEKTPOJIN3 PACIUIABOB U BOAHBIX PACTBOPOB. 3aKoHbI Dapanes
Koppo3zus metamnos. CriocoObl 3alIUThl METAJUIOB OT KOPPO3UHU

Tema npakTHYECKOTO 3aHATHS:
DNEeKTPOXUMHUS

Tembl 1a00OPATOPHBIX 3aHATHIL:
OKHUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
Koppo3sus mertamios

HN3yunB 1aHHBIA MOAYJIb, CTYACHT I0JI7KEH:
UMETh TMPEJCTaBICHHE 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX;
AIEKTPOXUMHUYECKHUX MPOLECCAX: TaJIbBAHUYECKHX, AIEKTPOJIN3a, KOPPO3HUHU.
3HATH:
METOJIbl YPABHUBAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA (METO dJICK-

TPOHHOTO OajaHca ¥ MOJTYPEaKIInii);

raJIbBAaHUYECKHE TIPOIIECCHI M pa0OTy TAIbBAHUYECKUX DJIEMEHTOB;
AJIEKTPOJIU3 PACIIABOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB;
3aKOHBI AJEKTPOJIN3A;

BU/JIbI KOPPO3UU U MEXAHU3MBI UX MPOTEKAHUS;

CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU
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yMeTh:
IIPOBOJUTH XMMHUYECKUI DKCIIEPUMEHT U aHAJIM3 TIOJyYECHHBIX PE3YJIbTaTOB;
paccTaBiATh KOA((PUIHUEHTH B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;
COCTABJISITh FaJIbBAHUYECKHE MPOIIECCHI, ONPEAEIATh JIEKTPOABUKYILYIO CUITY
raJbBaHUYECKUX IJIEMEHTOB;
COCTABJISITh IIPOLIECCHI AIEKTPOJIN3a PACIIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJIU-
TOB;
OIPENENATh KOJIMUECTBA 00pa3yIOIIUXCs Ha AIEKTPOIAX BELIECTB MPH AJIEKTPOJIH-
3€;
COCTABJISITh MPOLECCHl XUMUYECKOH U JIEKTPOXUMHUYECKON KOPPO3UU;
noI0MpaTh COCOOBI 3aIIUTH METAJUIOB OT KOPPO3UHU.

MeToanyeckue peKOMeHAAIUM M0 U3YyYeHHI0 MOTYJIsI
[Ipu ocBOeHUM MOAYJISl HEOOXOAUMO:

U3YYUTh Y4YEOHBIM MaTepuas MO COOTBETCTBYIOLIEMY MOJYJIIO JAUCIUIUIMHBI,

WCITOJTB3YsI JICKITMOHHBIN MaTepHaIl U JTUTEPATypy 1O JaHHOU TeMaTHKE;

aKIEHTUPOBAaTh BHUMAHUE HA: METOJBI SJEKTPOHHOro OajaHca M TMOIypeaxiluii;

raJlbBaHUYECKUE TPOIIECChl; padOTy TallbBAaHUYECKUX 3JIeMEHTOB; pacuer JJIC;
aHOJIHBIE U KAaTOJHBIC PEAKIIMU IIPH JIEKTposn3e; 3akoHbl dDapajies; TUIIBI U MeXa-

HU3MBI Pa3JIUYHBIX BUJOB KOPPO3UH; CITIOCOOBI 3aIUTHl METAIOB OT KOPPO3HHU..

OTBETUTH Ha KOHTPOJIbHBIE BOITPOCHI:

1. Kakyro cuctemy Ha3bIBaIOT ANEKTPOXUMUYECKOM?

2. CocTaBbTE CXEMY JIBYX TaJIbBAHMYECKUX JJIEMEHTOB, B OJJHOM M3 KOTOPBIX KO-
OanbT cyXuia Obl KaTOJO0M, a B IPYroM — aHOJ0M. Hamummre ypaBHEHUS pe-
aKIIWHA, TTPOUCXOISIINX TIPH padOTE ITUX JIEMEHTOB.

3. I'anpBaHWYECKUl DIIEMEHT COCTOUT U3 XPOMOBOTO JIEKTPO/Ia, TOTPYKEHHOTO B

0,01 M pactBop CrSO4, 1 cTaHIapTHOTO BOJOPOIHOTO AIeKTpoaa. Hamummre

YPaBHEHUS JEKTPOJHBIX MPOLeccoB. Uemy paBHa €ro 3.1.c.7

KakuMm ypaBHEHHEM KOJTHMUYECTBEHHO OMUCHIBACTCS DIICKTPOITH3?

UTo paccuuThIBAOT ¢ TOMONIBIO0 YpaBHeHUs1 HepHceTa?

CocTaBbTe cxeMy 3JIEKTPOJIM3a BOJHOTO PACTBOpPA XJIOPHUAA HUKEIS HAa MHEPT-

HBIX AJIEKTPOJIaX.

7. CocTaBbTe CXEMBI 3JIEKTPOJIM3a BOJIHOTO pacTBopa xJjopuma xenesa (1), ecnu:
a) aHOJI JKeJIe3HbIN; 0) aHOJ| YTOJIbHBIN.

8. PactBop conepxut nonsl Zn?*, Ni%*, Fe**, Cu?* B 0MHAKOBOI KOHIIEHTPALH.
B kakoli mocnenoBaTeIbHOCTH 3TH METAILIBI OyAYyT BBIACIATHCS TPH JICKTPO-
JM3e, €CIM HAMPSHKEHUE TOCTAaTOYHO IS BhIIENIEHUS JT1000ro MeTaa’?

9. BwruncauTe Maccy HUKEIS, BBIICTUBIIETOCS Ha KaTOC P MPOITYCKaHUK TOKa
cuioi 20 A yepe3 pacTBOp HUTpaTa HUKENSI B TEUEHUU 22 4aCOB.

10. IIpu snextponuse pactBopa conu ojioBa (1) macca katona yBenuuuiach Ha 4 T.
YTo mpou3011I0 IPU STOM Ha OJIOBSIHHOM aHO/Ie?

11. PaccuuTaiite 00beM KUCIOPO/a, KOTOPHIA MOXKET OBITh TIOJYUEH MPHU DIEKTPO-
JM3€ TOKOM 5 A B T€UEHHUE 2 4acOB, €CJIM BBIXOJ] IO TOKY cocTaBisieT 85%.

o o b
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12. Tlpu npoX0KIACHUH Yepe3 PacTBOP COJIM TPEXBAJIECHTHOI'O METasla TOKAa CHIION
1,5 A B teuenun 30 MuH Ha kaToje Beiaeamiochk 0,18 r meramna. Beraucnure
MOJISIPHYIO Maccy MeTallla U pacxXof 3JEKTPOIHEPTUH, €CId H3BECTHO, YTO
HaIpsHKEHHUE B CETU paBHO 6 B, a BbIxoa 1o Toky 72%.

13. Kakoil KOHTakT sBisieTcs Hauboyiee KOPPO3MOHHOOIMACHBIM [UIS JKeJe3a:
Fe/Cu, Fe/Sn, Fe/Ag?

14. B KOHTaKTe ¢ KaKUM M3 METAUIOB Me/b SIBJISIETCS aHOJOM: XPOM, 30JI0TO, HU-
KEJlb.

15. Hanummre 3J€KTPOXUMHYECKUE MPOUECCHl (AaHOAHBIA U KaTOAHBIN), IPOTEKa-
romue B koHTakte Al/CU B pacTBope XJtopuia HaTpHsl.
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12. YueOHO-MeTOaMYeCKOe M HH(pOpMALMOHHOE oO0eclevYeHHe IMCUHMILINHBI
(yueOHOrO Kypca)

12.1. O0s13aTesbHAsI JINTEPATYypPa

bubnuorpaduueckoe onucaHue

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

IPaKTUKYM, Ip.)

KonnuectBO
B OMOIMoTE-
KE

OO0masi xumusi. [DIEKTPOHHBIN pe-
cypc] : Teopus u 3ama4u : y4ueo. mo-
cobue / H. B. KopoBuH [u 1p.] ; mox
pen. H. B. Koposuna, H. B. Kyie-
moBa. - M3a. 2-e, crep. - CaHKT-
[TerepOypr : Jlaub, 2017. - 492 c. :
ui. - (YueOuuku mis By3oB. Crie-

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

Yu4eOHOoe mocobue

9BC
"JlaHb

Xumus [DIJIEKTPOHHBIN pecype] :
yue6. nis By3oB / JI. H. baunoB [u
np.] ; moa Hayu. pen. U. JI. Tlepdu-
oo, T. B. CokomoBoii. - CaHKT-
[lerepOypr : Jlanub, 2016. - 272 c. :
ui. - (YueOnuku mis By3oB. Crie-

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

YuyeOHUK

9BbC
"Jlaap"

12.2. JlonoJiHUTEJbHAS JUTEPATypa M y4yeOHble MaTepuabl (ayauo-,
BH/1€OIIOCOOMS U JIP.)

e (oun HayuHoit oubamorexku TI'Y:

No
/o

bubnuorpaduueckoe onrcanue

Tun (yuebnuk, yueOHOE
nocobue, yueOHo-
METOJIMYECKOE MOCO-
Oue, MPaKkTUKYyM,
ayJ1o-, BUJIEONOCOOus
u Jp.)

KomuuecTBO
B OMOJIMOTEKE

IMMasaos H.H. O6mas u Heopranu-
yeckass XUMUS [DIEKTPOHHBIN pe-
cypc] : yue6nuk / H. H. IlaBnos. -

YueOHuK

9bC "Jlaun"
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/11

bubnuorpaduueckoe onucaHue

Tun (yueOHUK, yueOHOE
nocobue, yaeOHo-
METOINIECKOE MTOCO-
Oue, MpPaKTUKYM,
ayJIno-, BUICOMOCOOHSI
U 1p.)

KomnuuectBO
B OMOIMOTEKE

W3n. 3-e, ucnp. u gomn. - CaHKT-
[TerepOypr : Jlanb, 2011. - 496 c. :
wi. - (YaeOnuku st By30B. Crie-

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

bontpomerok B.B. O6mas xumwus
[DneKTpOoHHBIN pecypc]: yueb. mo-
cooue / B.B. boarpomerox —
MuHck : Beinnitmas mkoia, 2012.
— 624 c.: un. — ISBN 978-985-06-
2144-3,

VYuebHoe mocooue

9BC
"IPRbooks"

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

Y4ueOHO-METOAUYECKOE
mocooue

5BC
"IPRbooks"

Crace H. ®. Pemenne 3amad 1o
oOmelt XuMuu [IJIEKTPOHHBIN pe-
cype] : yue6. mocobme / H. @.
Cracs, A. B. Kopmynos. - U3x. 3-
e, crep. - Cankr-IlerepOypr : Jlans,
2016. - 168 c. : un. - (YucOHUKH
st By30B. CrienmanibHasi JuTepa-
typa). - ISBN 978-5-8114-2274-6.

VYuebHoe mocooue

ObC "Jlanp"

Cracp H. ®@. 3amaun, ynpaxHeHUs
U BONPOCHl MO OOIIeH XUMHUU
[DnexTpoHHBIN pecypc] : yuel. mo-
cooue / H. ®@. Cracs, B. H. JIucen-
kui. - M3a. 5-e, crep. - CaHKT-
[TerepOypr : Jlanp, 2017. - 108 c. :
ui. - (YaeOuuku nist By30B. Crie-

nuaigbHas Jswmreparypa). - ISBN
978-5-8114-2282-1.

YueOHoe mocodue

ObC "Jlanp"

AxmetoB H. C. JlabopatopHsie u
CEMUHAPCKHE 3aHATUS O OOIIeH U
HEOPTaHUYECKOM XUMHUH [DIJEK-
TPOHHBIN pecypc]| : yuel. mocobue
st By3oB / H. C. Axmeros, M. K.

VY4uebHoe rmocooue

9bC "Jlaup"

44




No bubnuorpaduueckoe onucanue | Tun (yueOHuk, yueOHoe | KonmuectBo
n/m nocobue, yaeOHo- B OMOIMOTEKE
METOINIECKOE MTOCO-
Oue, MpPaKTUKYM,
ayJIno-, BUICOMOCOOHSI

U 1p.)

Asm3oBa, JI. 1. banpiruna. - M3g.

6-e, crep. - Cankr-IleTepOypr :

Jlanp, 2014. - 367 c. : un. - (Yue0-

HUKU 1)1 By30B. CrieriuaiabHasl Jiv-

tepatypa). - ISBN 978-5-8114-

1716-2.
COI'JTACOBAHO
JlupexTop Hay4dHOU OMOINOTEKH A.M. AcaeBa

(noonucy) (HU.0.

Damunus)
« » 20 T.
(MII)

12.3. IlepeuyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM
cetu ""UnTepuer"

ByTtiepoBckue coo0meHus [ IIeKTPOHHBIN pecypc| : MHOTONPEAMET. HayY.
KypH. / OO0 «MTHHOBaIMOHHO-U3/IATENIbCKUN TOM «ByTIEpPOBCKOE HACIEIUE»)». —
DnekTpoH. )kypHal. — Ka3zanb : OO0 «MHHOBAIIMOHHO-U3ATEIbCKUI JOM
«byTtnepoBckoe Hacneaue»», 1999- . Pexxum noctyna K xKypH.:
http://butlerov.com/stat/reports/view.asp?lang=ru

Xumusi B MHTEpecax yCTOMYMBOI0 pa3BUTHUA [ DJEeKTPOHHBIN pecypc] :
MeXAyHap. Hayy. )KypH. / Cubupckoe otaenenne PAH. — DnekTpoH. xxypHai. —
HoBocubupck : UznarensctBo CO PAH, 1999- . Pexxum noctymna K xKypH.
http://www.sibran.ru/journals/Hviur/

OBC «Jlanwy : e.lanbook.com [anekTponHusiit pecype] : DbC.- Mocksa,
2000. — pexxum poctymna http://edu.tltsu.ru/sites/site/php?s=122&m=42414

Caiit ®enepainbHOM ciyKObI IO HHTEIUIEKTYaIbHOM COOCTBEHHOCTH:
http://www1.fips.ru ...

Poccuiickuii cepep nareHTHOM HHGOpManu EBpomneiickoro naTeHTHOTO
BegoMcTBa: http://ru.espacenet.com
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

12.4. IlepeyeHb NPOrpPaMMHOI0 0OeceYeHUsI

Ne Haumenopamme O PexBu3uTHI zmmB?pa
n/m (naTa, HOMep, CPOK JIeiiCTBHS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL | metictBus — 6eCCpOYHO;
Acdmc koHTpakT Ne 1653 or 14.12.2018,
CPOK JIEHCTBHSI — OECCPOYHO
2 Office Standard:

Office Stdandard 2013 Russian OLP
NL AcademicEdition

Office Stdandard 2016 Russian OLP
NL AcademicEdition

Office Stdandard 2016 Russian OLP
NL AcademicEdition

koHTpakT Ne 690 ot 19.05.2015,
CPOK JIeHCTBHSI — O€CCPOYHO

noroBop Ne 757 ot 04.07.2018, cpoxk
NeicTBUSA — OECCPOUHO

koHTpakt Ne 727 ot 20.07.2016,
CPOK JIeHCTBUSI — OECCPOUHO

12.5. OnucaHue MaTepuaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOMUMOM sl
OCyLIeCTBJICHHs 00pPa30BaTEJIbHOI0 MPOLEcca N0 AMCUUILIMHE (MOIYJII0)

HauMeHoBaHue

000pyA0BaAHHBIX »

yueOHbIX KaOuHe- DakTHYECKHH § o é

TOB, JJa0opaTo- ajapec yueo- £ R
Ne | pumii, macrepcknx | IlepeyeHb OCHOBHO- | HBIX Ka0HHe- = o E
n/m | uap. 00beKToB ro 000pya0BaHMS TOB, J1adopa- g E z

JJISl IPOBEACHUS TOpHH, Ma- = S

NPAKTHYECKHX H CTEPCKHX H Jp. = | = S

JIa00OpPaATOPHBIX =

3aHSATHHI

VYuebnas ayauto- | Ctonel yueHuueckue | 445020 Camap- | 214,3 | 187

pusi I TIpOBEJie- | TPEXMECTHBIE MOHO- | CKasi 001

HUSl 3aHATUNA JeK- | OJ0K-, cTon mpemnoaa- | r.TonpsaTTH, yi.

IIUOHHOTO TUIA. | BaTeJIbCKUM , cya | benopycckas,

VYyebnast ayauTo- | mpenojaBatensckuii, | 16-b, mozurms

pusi s mpoBene- | Kageapa, mocka wme- | mo TIT Ne 7
1 |Hus 3aHATHH ce- | JoBasg. DkpaH HaBec- | 1 stax (A-125)

MHUHAPCKOI0 THIA. | HOM, IPOEKTOP., Mpo-

YuebHas ayauTo- | eccop. Mpi1b

pHs I8 KypCOBOTO | KOMIL., TTYJIBT.

MPOCKTUPOBAHUS

(BBIMIOJTHEHUSL KYP-

COBBIX pabor).
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n/n

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

IlepeyeHb OCHOBHO-
ro 00opyaoBaHMs

dakTHYECKUI
ajapec y4eo-
HbIX KaOuHe-
TOB, JJadopa-
TOpHUii, Ma-
CTEPCKUX U JAP.

I1omans, M

KoaundecTBo
MOCAJT0YHBIX MECT

VYyeOnast ayauTo-
pus [ TIpoBeExE-
HUS TPYIIOBBIX U
WHMBHUIYaJIbHBIX
KOHCYJIbTAlIUH.

VYyebnast ayauto-
pus 1 TIpoBexe-
HUSl 3aHIATUUA  Te-
KYILIETO KOHTPOJIS
U NPOMEKYTOUHOU

aTrecranuu.(A-
125)

VYyeOnass ayauto-
pus I MpoBexe-
HUS 3aHATHUA JIeK-
OUOHHOIO  THIIA.
VYyebnast ayauto-
pus I MpoBeExe-
HUSI 3aHATHU Cce-
MHUHApPCKOr0 THIIA.
VYyeOnass ayauTo-
pust 1U1sl KypcOBOTO
MIPOEKTUPOBAHUS
(BBIMOJTHEHUSL KYp-
COBBIX pabor).
VYyeOnast ayauTo-
pust I MpoBeze-
HUS TPYNIOBBIX U
WHJVBUyJIbHBIX
KOHCYJIbTALIU .
VYyeOHast ayauTo-
pust s MpoBeze-
HUS 3aHATUA  Te-
KYIIEro KOHTPOJIsS
U POMEKYTOYHON

CTOJIBI  yUYCHHYECKHE
JBYXMECTHBIC (MOHO-
0JI0KM)., CTOJN TIpe-
MOJaBaTEIbCKUM,
CTyJNl., JOCKa ayJIHu-
TOpHast  (MeJoBas),
TpuOyHa

445020 Camap-
cKast 00JI.

r. TonpsaTTH, YII.
benopycckas,
14, mo3u1us 1mo
TIT Ne 47

3 stax (I-302)

101,3

99
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HaumeHoBaHmue
000py10BaHHBIX

y4eOHbIX KaOuHe- dakTHYeCKU 4 o g
TOB, J1a00paTo- ajapec y4eo- B R
Ne | puii, macrepckux | IlepeyeHb OCHOBHO- | HBIX Ka0uHe- = o E
n/m | uAp. 00bEKTOB ro 000pyaoBaHus TOB, JJadopa- E E z
JJI51 IPOBEIeHUsA TOpUii, Ma- = S g
NPaKTHYECKUX U CTEPCKUX U JAP. = = 2
J1a0opaTopHBIX =
3aHATHH
arrecranuu.(I-
302)
JlabGoparopus Cronel  mabGopatop- | 445020 Camap- | 85,6 |24
"OO6mieit xumun'" HbIE, CTOJIBI MPENoia- | CKas 001.
BaTeJIbCKUE, ctoi | I.ToNbsITTH, YII.
npuOOpHBINA, BHITSIK- | benopycckas,
HoM mkad, mkad mas | 16-b, mosumms
peaktuBoB , 1mKad | mo TIT Ne 6
3 U TOCYIbl , mapthl | 3 atax (A-310)
YYEHUUECKHE, MOWKHU
, JOCKa ayauTopHas
(MenoBasi) , DJIEKTPO-
IUIUTKA ~ ,CIIUPTOBKH,
TEPMOMETPHI, XUMHU-
yecKasi Iocy/a.
KomneroTepHsiii Cron yuenuueckuit., | 445020 Camap- | 84,8 | 16
kinacc.  [lomeme- | KOMIBIOTEp C BBIXO- | CKasi  OOJ. T.
HUE NI CAaMOCTOSI- | JIOM B C€Th UHTEpHET | TONBITTH, YII.
TEIbHOU  palOTHI. benopycckas,
YyeOnast ayauTo- 14, (I"-401)
pus 1Sl TIpoBeje-
HHUS 3aHATHN Ce-
MHUHApPCKOTO THIIA.
VYuebnas ayauto-
4 | P LIS KypcoBoro

MIPOEKTUPOBAHUS
(BBITIOJIHEHUST KYP-
COBBIX pabor).
VYyebnast ayauto-
pus AJis TpoBeje-
HUS TPYNMOBBIX W
WHIUBUTY aJTbHBIX
KOHCYJIbTALUM.

VYyebnas ayauto-
pus ISl TIpOBeEJIe-
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n/n

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

IlepeyeHb OCHOBHO-
ro 00opyaoBaHMs

dakTHYECKUI
ajapec y4eo-
HbIX KaOuHe-
TOB, JJadopa-
TOpHUii, Ma-
CTEPCKUX U JAP.

I1omans, M

KoaundecTBo
MOCAJT0YHBIX MECT

HUS 3aHIATUU  Te-
KYILIETO KOHTPOJIS
U MPOMEKYTOUHOU

arTecraiuu.
(T-401)

VYyebnast ayauTo-
pus 1 TIpoBeExE-
HUSl 3aHSATHN JICK-
IIUOHHOTO  THIIA.
VYyeOnass ayauto-
pus 1Sl TpoBee-
HHUS 3aHATHU Ce-
MHUHApPCKOTO THUIIA.
VYyebnast ayauTo-
pus I KypCOBOTO
MPOEKTUPOBAHUS
(BBINOJIHEHUS KYp-
COBBIX pabor).
VYyebnast ayauto-
pus 1Sl TIpoBeje-
HUS TPYNIOBBIX W
WHIUBUTYTBHBIX
KOHCYJIbTALIUH.
VYyeOnast ayauTo-
pus 1Sl TIpoBeje-
HUS 3aHATUA  Te-
KYIIEr0 KOHTPOJIA
U NPOMEKYTOUHOU
arrecranuu.  (C-

508)

Jlocka  aynurtopHas
(MenoBas), CTOJIbI
YUYEHHUYECKHE,  CTOJN
MPENOIaBaTEIIbCKUM,
CTYJIbA, CTEH/IbI,
IKaQBbl.

445020 Camap-
ckas o0m. T.
TonwsarTn, yi.
VYmakoBa, 59,

(C-508)

34,1
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