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1. HEJIN A 3AJTIAYM JTUCITUTIJINHBI
1.1. Ileau AuCHUIIHHBI
CdopmupoBaTh y CTyJAEHTa MOJHYI CHCTEMY MPEICTaBICHUNA 00 OOIIMX

Ka4CCTBCHHBLIX H KOJIMYCCTBCHHBIX 3dKOHOMCPHOCTAX IIPOTCKAHUA XHMHWYCCKHX
npoucCCcoB 1 SIBJICHUM B Ppa3INIHbIX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CUCTCMax, OIIHNPAsACh
IIpHU 5TOM Ha Q)YHHaMeHTaJIBHBIe ITOJIOXCHUA (I)I/IBI/IKI/I 1 XUMUH.

1.2. 3amaun ocBoOeHHS TUCIHUILTHHBI

3a105)KUTh OCHOBBI I TOHUMAHHSI XMMHUYECKUX MPOLIECCOB MPEBPAIICHUS
BEIIIECTB, KOTOphIE OyAYyT CIOCOOCTBOBATh MPHUHATHIO TPAMOTHBIX, HAyYHO
000CHOBaHHBIX TPO(GECCUOHATIBHBIX PEIIeHW, a TaKXe CIOoCOOCTBOBATh
BHEIPCHUIO JOCTHKEHUN XUMUHM MPU PEIISHUH Pa3TUIHBIX MTPOOIIEM.

[IpuBUTH HABBIKM OCMBICIICHHOTO PEIICHHUS KOHKPETHBIX XUMHUUYECKUX 3aj1ad,
HAay4YUTh HAXOJWUTh ONTHUMAJIbHBIC PEIICHHS MPO(ECCHOHANBHBIX 3a/lady, B TOM
YHUCJIEe C UCTIOJIb30BAHUEM 3aKOHOB XMMHUM, XUMUYECKHUX MPOIIECCOB U BEIIECTB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
JucnuniarHa «XuMHS» OTHOCHUTCS K JUCHHMIUIMHAM 0a30BOM 4acTH OJIOKa
bI.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Ipomecc M3ydeHUss NUCHMIUIMHBI « XMMHS» HaANpaBIeH HAa (GOPMUPOBAHUE
CJIEIYIONTUX KOMIIETSHITHI:

OIIK-1 - roTOBHOCTBIO MPUMEHSTH METOJbI MAaTEMATUKU, (PU3UKHU, XUMUH,
CUCTEMHOTO aHaju3a, TEOPUH yIPABJICHUS], TCOPUU 3HAHUHN, TEOPUU U TEXHOJOTUU
MPOrPaMMHUPOBAHMS, a TaKXKe METOJOB TYMAaHUTAPHBIX, JIKOHOMHYECKUX U
COIMAJIbHBIX HAYK

OIIK-3 - crmocoOHOCThIO MPEACTABISITH COBPEMEHHYIO HAay4YHYIO KapTHUHY
MHpa Ha OCHOBE 3HAHMH OCHOBHBIX IIOJIOKCHUH, 3aKOHOB MW METOJOB
CCTECTBEHHBIX HaYK U MaTCMATHKHU

Pe3yabTaTrhl 00y4eHus, XapaKTepU3yIOlLIue

Komnerenuus
c¢opMHPOBAHHOCTH KOMIIETCHIIUN

OIIK-1 3HAaTh: OCHOBbBl XUMHMHU MW XHUMHUYECKHUE TMPOLECCHI
COBPEMCHHOM TEXHOJIOTHUM B O0O0JacCTH CHCTEMHOTO
aHaJuM3a W YIPABJICHUSA, CBOWCTBA XWUMHYECKHUX
AJIEMEHTOB U UX COCJTUHEHUHN

YMETh: IPUMEHATH MOJYYEHHBIE 3HAHHS IO XUMHUHU TIPU
V3YYEHHUH IPYTUX JTUCHHILIMH.

BJIJIETh: COBPEMEHHOM HAy4yHOM  amlaparypomu,
HaBbIKaMU BeICHUS (PU3MUECKOro IKCIEPUMEHTA

OIIK-3 3HaTh: (hyHAAMEHTAIbHBIC 3aKOHBI TPUPOIBI U
OCHOBHBIE 3aKOHOMEPHOCTH B 00JIACTH XUMUHU;
METO/Ibl BEIYMCIUTEIBHON MATEMATUKH, ONTUMU3AINH,




TCOPUHU BGpOHTHOCTCﬁ, MaTEMaTHYECKOM CTaTUCTHUKH,
CUCTCMHOI'O CHHTC3a U IPHUHATHSA pemeHHﬁ;

yMeTb: (OpMyIHpOBaTh 3aJaud M pa3padaThIBaTh
TEXHUYECKUE 3aJaHHsl Ha TIPOBEICHUE CHUCTEMHO-
AHAIMTHYECKUX HCCIIEIOBAHUNA CIIOXKHBIX OOBEKTOB
pPa3JIMYHON IPUPOJIBI

BJIaJACThb: COBPCMCHHBIMH MCTOAdMH B o0iacTn
CUCTCMHOI'O aHaJIn3a, YIIPABJICHUS U O6pa6OTKI/I
I/IH(I)OpMaHI/II/I I pCHICHUA IIPAKTHUYCCKHUX 3a1a4d

4. OBPBEM N CIIUIIJINHBI
OO6m1ast TpyT0EMKOCTh TUCIUTIIUNHBI « XUMHS COCTABIISIET S 3.€.
Pacnpenenennie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHas ¢gopma o0yueHust

” Bcero | CemecTpbl

Bunpl yueOHOM pabOThI 4ACOB 1
AyAuTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom uncre:
Jlexuuu 18 18
JlabopaTtopusbie pabotsl (JIP) 36 36
CamocrosiTeibHas padboTa 90 90
Yacel Ha KOHTPOJIb 36 36
Bubl npoMeKyTOYHOM aTTECTALUM - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMHYECKHUE Yachl 180 180
3a4.e]l. 5 5

5. COAEP KAHUE JUCHUIIJIMHBI MO4YJIS)
5.1 Copep:xaHue pa3iesioB JUCHUILVIMHBI W pacrnpeeseHne
TPYAOEMKOCTH 110 BUaM 3aHATHI
ouHasi popma o0yueHust

i/@n HaumeHoBaHMe TeMbl CopnepxaHue paszena Jlexn 'LI:IS' CPC BSIZI;O’
1 |Crpoenue BemecTBa U KBaHTOBO-MeXaHWYECKHE TPEACTaBICHHI O

pEaKIoOHHas CIIOCOOHOCTh CTpOeHMH aroMma. JIBoiicTBeHHas mpupoja

BELIECTB JMeKTpoHa. AtomHas opOutans. KBaHTOBBIE

ypcna. [IpyHIMOD  MUHUManbHOW  DHEPTHUU.
[IpaBuno Kneukosckoro. [lpuHummn 3ampera
Maymu. IlpaBmio I'yama.  DIeKTpOHHBIE
KOH(UTYpaIlMHaTOMOB 1 HOHOB.

IMepuomuyeckuii 3aKOH W TEPUOJUIECKAs
cucTeMa 3JeMeHTOB. [lepHonYecKre CBOMCTBA
JNIEMEHTOB.  Paguycel  aTOMOB.  DHeprus
HMOHM3AIHH. CpoactBo K JNIEKTPOHY.
DNEKTPOOTPULIATEIBHOCTb. [Teproauueckoe
U3MEHEHHUE KHCIIOTHO-OCHOBHBIX u

OKHCJIUTCIIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB




BEILIECTB.

Xumunueckast cBs3b. KoBaneHTHast cBsizb. MeTon
BaJIEHTHBIX CBsi3ell. OOMEHHBIH W JOHOPHO-
aKLENTOPHBIN MEXaHU3M o0Opa3zoBaHuUs
KOBWJICHTHON CBs3U. [MOpman3amus aTOMHBIX
JJICKTPOHHBIX ~ OpOHTaNell, TreoMeTpHYeCKas
CTpYKTypa MOJIEKYIL. WonHas CBSI3b.
Merannuueckas cBsi3b. BonopoaHas cBs3b.

CBoifcTBa H  peakUMOHHAas  CIIOCOOHOCTH
BEI[ECTB, COCTaBIISIONINX OCHOBY CTPOHUTEIHHBIX
MaTepuaos.

OCHOBEI XAMHYCCKOH
TEPMOJUHAMUKH U KHHETHKH

Xumuueckas ~— TepMoAuHaMuka.  OCHOBHBIE
TOHSTHUS XUMHYECKON TE€PMOAVHAMHUKH.
[Tapametpsr coctosinus. TepmoauHamuueckue
(YHKIMM: BHYTPEHHSSI OSHEPTUs, SHTAIbIIN,

SHTPONHS, U300apHO-U30TEPMHUYECKHUIT
HOTEHIHAIL. IlepBoe u BTOpOE Hayana
TEPMOIMHAMUKH.

OHepreTuka XUMHUYECKHX IIPOLECCOB. 3aKOH
T'ecca u cnencTBus U3 Hero. DHTANBINU
obpa3oBanus. TepMoXuMHu4ecKrue ypaBHEHHSI.
YcnoBus caMONPOU3BOIEHOTO MPOTEKAHUS
[IPOIIECCOB B U30JIMPOBAHHBIX U
HEHU30JIUPOBaHHBIX CHCTEMaX.

Xumpnueckas: KuHeTHKa. CKOPOCTh XUMHYECKHX
peakuuii. IloHsATHE 00 AKTUBHBIX MOJICKYJax,
SHEprun aKTHBAlUH, AKTHBIPOBAaHHOM
KOMILIEKCE. YpaBHeHue Appenuyca.
3aBUCUMOCTH CKOPOCTH peakin oT
KOHLIEHTpallud U TEeMIepaTypbl.  3aKoH
JefcTByronmx Macc. Kunernueckue ypaBHEHHS
JUIs TOMOTEHHBIX U TeTePOreHHBIX MPOLECCOB.
IMpasuno Baut-T'odda. Merozs! peryanpoBaHus
ckopoctu peakuuit. Katanus. Karanuzatopsl u
KaTaJIUTU4YeCKUe CHUCTeMbl. Teopuu KaTamusa.
KonebaTenpHbIe peakiuy.

Xumuueckoe paBHOBecHe. TepMOaUMHAMUYIECKOES
Y KHHETHYECKOE YCIOBHSI COCTOSTHHS
paBHoBecusi. KoHcranrta paBHoBecus. BrustHue
W3MEHEHUs BHEIIHUX yCIOBHUH Ha MOJI0KCHUE
XHUMHYECKOTO paBHOBecHs. [Ipunium Jle
[arenbe. dazoBoe paBHOBECHE.

3aKOHOMEPHOCTU XUMHYECKUX MPOLIECCOB
COBPEMEHHBIX TEXHOJOTHI IIPOU3BOJICTBA
CTPOUTENIbHBIX MaTEPUATIOB.

14

24

PaCTBOpBI . I[I/ICHepCHI)Ie CHCTCMBI

OOmue npeacTaBIeHUst 0 pacTBopax. [ maparHas
Teopusi pactBopoB J[.M1. Menneneea. Crioco0st
BBIPKEHHUS KOHLEHTpaLuU pacTBOpOB:
MaccoBasd, MOJSIpHast ~ JIONA, MOJISIpHasd,
MOJIAJIbHAA KOHLCHTpauus;, MOJIsApHas
KOHIIGHTpaIUsi ~ JKBHBAJICHTOB.  BrIpakeHue
3aKOHa YKBHMBAJICHTOB JUISl pACTBOPOB.

OOmue cBOMCTBa pacTBOPOB: JAaBJICHHE ITapa

14

24




pacTBOpPOB, KUIEHHE M KPUCTAIUTU3ALIUS
pactBopoB. 3akoH Payins. Kpuockomnus,
30ymmockonua. OcMoc, 0CMOTHYECKOE
naBneHne. 3akoH BanTt-T'odda.

PactBopsl 3JIEKTPOJIUTOB. Teopust
IEKTPOIUTUYECKON Aucconuanuu AppeHuyca.
CremneHp U KOHCTaHTa AuccoUHanuy. Peakiyun B
pacTBopax J1eKTposuToB. MoHHBIE paBHOBECHS
U UX CMEIICHUE.

OIEKTPONUTHYECKAs AUCCOLUAUS BOJIBL.
HNonnoe npoussenenue Boasl. BonopoaHslii
nokasareins. Meronsl onpenenenus pH. pH-
uHauKatopsl. I'unpomnus coneil. Comnu,
THAPOJIU3YIOIIUECS IO AaHUOHY, 10 KaTHOHY,
Heruaponusyomuecs conu. zmenenue pH
cpensl pu ruaposuse. bydepHbie cucteMsl.

JlucriepcHBIC CUCTEMBI, UX KIaCCU(UKAITHS,
METOABI oaydeHus. TepMoIuHaMUIecKas
HEYCTOMYUBOCTb I'€TEPOT€HHBIX TUCIEPCHBIX
cucreM. [IoBepXHOCTHBIC SIBICHUS U aACOPOLIHSL.
Komnnounusie pactBopsl. Kunernueckas u
arperatuBHasi yCTOWYMBOCTh KOJUIOMIHBIX
cucrem. Koarymsmus. CeaumeHnTanus.

CrpounTenbHble MaTepPHAIB KAK HCKYCCTBCHHBIC
JIUCIIEPCHBIC CUCTEMBI.

DIEKTPOXUMHIECKHE MPOIIECCHI

DIEKTPOXUMHUYECKHE CHCTEMBI. DJIEKTPOIHBIN
MOTEHIMA, MEXaHU3M €ero BO3HHKHOBEHUS.
VYpaBHenue HepHcra. DiieKTpoXuMU4eckuil psg
HanpsKeHUH MeTayioB. THIIbI AJIEKTPOIOB.

lansBaHMueckue 9JIEMEHTBI. N3mepenue
9NeKTpoJBMKYyIIeH cunbl. [lomsipuzanus  u
HepeHanpsbkeHne.  XUMHYECKHE  HCTOYHHMKU
TOKAa: TIEPBUYHBIE TalbBAHHIECKHE DIIEMCHTHI,
AKKyMYJIITOPBI, TOIUIUBHBIE 3IEMEHTHI.

Koppo3uss ~ meramnoB.  Buugel  kopposum.
MexaHu3M  JIEKTPOXUMHUYECKOH  KOPpPO3UHU.
3ammra METaIIOB OT KOPPO3HH. DIEKTPOJIH3.
[Ipomeccsl, mnpoTekarole MNpH 3IEKTPOIHU3E
BOJHBIX PACTBOPOB  BJIEKTPOIHMTOB. 3aKOHBI
®Dapanest.

16

24

[Tosnmumeps! 1 onUromepst

DneMeHTHl opraHmdeckoil xumun. [loHATHE O
nonuMepax ® onuromepax. OpraHudeckne H
HEOpraHW4eckue IMoJuMepbl. MeToabl cuHTe3a
MOJIMMEPOB: TIOIMMEpH3aIIHs,
TMMOJIMKOHACHCAIHs. XHUMHUYECKOE CTPOCHHUE U
CBOIfcTBa MOIMMEPOB. JIeCTPYKIHUS MOIUMEPOB.
BI/IOI'[OJ'II/IMeprI noJjimcaxapuabl, IMOJIUU3O0IIPECHBI,

OenKu.
CrpoutenbHbie MaTeprabl HA  OCHOBE
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH.

[MpumeHeHre MONUMEPOB TIPH HM3TOTOBICHUH
OETOHOB.

16

24




6 Xumuueckas uaeHTUGUKans XuMuueckas UACHTH()UKAIHS BEIIIECTB.
AHaTUTHYECKUI CHUTHAJL OCHOBEI
KAQ4eCTBCHHOI'0O M KOJHMYECCTBECHHOI'O AaHaJIn3a.
Ka‘leCTBeHHBIG peakuu Ha HOHBI.
Xumuyeckue, (U3UKO-XUMHYECKHEC u 2 6 16 24
(bI/ISI/I‘-IeCKI/Ie METObI aHaJIn3a H ux
HCIOJIb30BAHUE B COBPEMEHHBIX CTPOUTCIILHBIX
TEXHOJIOTUAX.
Hroro 18 36 90 144
5.2 llepeyeHnb JJa00paTOPHBIX padoT
No /it No paznena HaumenoBanue Tpyno-eMKOCTh
JUCITUTUTAHBI 1a00paToOpHBIX paboT (gac)
OCHOBHBIE KJIACCHI
L. 1 HEOPraHUYECKUX 4
COEeIUHEHNN
Omnpenenenue
2. 2 TETIOBBIX d(hPeKTOB 4
XUMHUUYECKUX PEaKINil
Ckopoctb
3 ) XUMHUUYECKUX PEaKINi
) 1 XUMHUYECKOE 4
paBHOBeCHE
OO01ue CBOMCTBA
pacTBOpPOB U
4. 3 paBHOBECHUSI B BOJIHBIX 4
pacTBopax
AIEKTPOJIUTOB
3. 3 I'ereporennsie 4
JIMCTIEPCHBIE CUCTEMBI
6 4 OKHCIIUTEITBHO-
) BOCCTaHOBUTEIIBHEIC 4
peakuumn
7. 4 DIEKTPOXUMHUYECKUE 4
MIPOLIECCHI
CsoiicTBa
OpraHUYECKUX
8. 5 BEIISCTB U 4
BBICOKOMOJIEKYJISIPHBIX
COeIUHEHNN
(monuMepoB)
KauecTBeHHBIIT 1
9. 6 KOJWYECTBEHHBIN 4
XUMHUYECKUH aHaJIN3

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)




N KOHTPOJIBHBIX PABOT

B cootBeTrcTBUM C y‘IC6HBIM INIAaHOM OCBOCHHC JUCHHUIIJINHBI

HEC

IpeayCMaTpUBaET BBIMOJHEHUE KYpCOBOTO MpoeKTa (paboThl) MM KOHTPOJIHHOU

paboThI.

7. OUEHOYHBIE MATEPUAJIbL V151 IIPOBETEHU S
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA 11O

JTUCLUIIJIMHE

7.1. Onucanue nmokasartejiel u KPpUTEPUEB OLCHUBAHUA KOMHeTeHHI/Iﬁ
Ha Pa3/iMYHbIX 3Tallax ux (l)OpMHpOBaHI/ISI, OIMHCaHHuEC IIKAJ OICHUBAHUA

7.1.1 DTan Tekyuero KOHTpPOJIs

Pe3ynbprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTECTalUd

OLICHUBAKOTCA I10 CJ'ICI[YIOH_[eﬁ CHUCTCMC:
«aTTCCTOBAH»,
«HEC aTTCCTOBaH).

PesyabTaThl 00yueHus,

Komne- XapaKTepHu3yIomue Kpurepuu
TeHust c q)gpM“pI:)B ayHHl:m OHEHHBEHHH ATTecTOBaH He arrecroBan
KOMIIETCHI U
OIIK-1 3HaTh: OCHOBBHI xuMuu u|Otyer mo mabpatopHeM | Brimonaenue pador | HemwimonmHenne
XUMHYECKHE mporecchl|paboTaM, TecT B CPOK, paboT B CPOK,
COBPEMEHHOH TEXHOJIOTHH B MPEAyCMOTPEHHBIH B [IpeIyCMOTPEHHBII
obmactu CHCTEMHOTO pabounx B pabo9mx
aHauM3a W yOpaBJICHHS, IporpaMmax IIporpaMmax
CBOMCTBA XUMHAYECKUX
3JIEMEHTOB U UX COCJUHECHUM
YMETh: IpUMEHSTH | Perienne cTaH apTHBIX Brimonuenne pabor | HesbinonHeHue
MOJydeHHblE  3HAHUS  IIO|MpaKkTHYECKUX 3ajay B CPOK, paboT B CPOK,
XMMHH IpU U3yIEHUU APYTUX MIPEIYCMOTPEHHBIH B [IpelyCMOTPEHHBIN
JUCHIUIUINH. pabounx B paboumx
IporpaMMax IporpaMmMax
BJIAJIETh: COBpEMEHHOM |Pelienue npuknaaHbeix Brimonuenne pabor | HesbimonHenue
Hay4HOU anmnaparypou, [3agau B KOHKPETHON B CpOK, paboT B CPOK,
HaBbIKAMHU BE/ICHHS |IpeIMETHON 00IacTH MPEyCMOTPEHHBIH B [IpeyCMOTPEHHBII
(pU3NIECKOTO IKCIIEPUMEHTA paboumnx B paboumx
TIporpammax IporpamMmmax
OIIK-3 3HaTh: (PyHIAMEHTAIBHBIE Otuer o nadparopusiM | Bemmonmaerne padot | HeBrimonHeHwe
3aKOHBI PUPOJIBI U paboram, Tect B CPOK, paboT B CpOK,
OCHOBHBIE 3aKOHOMEPHOCTH B MPEyCMOTPEHHBIH B [IpeyCMOTPEHHBIH
001acT! XUMHHU; METOBI pabounx B pabounx
BBIUNCIIUTEIEHON IporpaMMax IporpaMMax
MaTeMaTHKH, ONTHMHU3AIHH,
TEOPUU BEPOSATHOCTEM,
MaTeMaTH4eCKOU
CTaTHUCTHKH, CHCTEMHOTO
CHHTE3a U MPUHSITUSA
pelIeHni;
YMETh: (opmynmpoBats |Pemenne ctangapTHBIX Brmonaenne pabor | Hesbmmonaenue
3aa4d M pa3pabaThIBaTh|NPaKTHYECKUX 3a]ad B CPOK, pabor B cpoK,
TeXHUYECKHE 3aJaHus Ha IPeIyCMOTPEHHBIH B [IpelyCMOTPEHHBIN
IIPOBE/ICHUE CUCTEMHO- pabounx B pabounx
AQHAINTHYECKUX IIporpamMmax IporpaMmax
HCCIIeI0BaHUI CJOXHBIX
00BEKTOB pas3InaHOMN
TIPUPOIBI
BJIAJIETh: COBPEMEHHBIMHU Pemenne nmpukiaHeIx Brmmonnenue pador | Hewimonnenne

METOJIaMHt B 001acTH 3a/1a4 B KOHKPETHOI

B CPOK,

paboT B CPOK,




CHUCTEMHOI'0 aHaJIN3a, HpeAMETHON 00IacTH NPEeyCMOTPEHHBIH B [IpeyCMOTPEHHBII
yIIpaBJIeHUs 1 00padOTKH pabounx B pabouux
UHGOPMALNH IS PEIICHUS porpaMmax porpaMmax
NPaKTHYECKUX 33039

7.1.2 DTan npoMeKyTOYHOI0 KOHTPOJISA 3HAHUMH

Pe3ynbTaThl MOpOMEXYTOYHOTO KOHTPOJIS 3HAHMM OlEHUBAaIOTCS B 1
ceMecTpe 715l OUHOM hopMbl 0OYUEHHS TI0 YETHIPEXOAITLHOM CUCTEME:

COTIUYHON;

«XOPOLIOY;

«YOOBJICTBOPUTCIIBHO»
CHCYIOBJICTBOPUTCIILHO)).

K Pe3yabTaThl 00yueHus, K
OMIIe- XapakTepu3yoummue HUTCPUH
Temmus cq)g pyH p’:m gm::c“ OII(E,)HI/IBII:HHH OTtiimyHO Xopomo Ynosa. Heynosu.
KOMIICTCHIIHN
OIIK-1 3HaTb: OCHOBBI xumuu H|Tect Beinonnenue | Bemmonnenue | BeinonHenue B tecre
XMMHUYECKHE  IIPOLECCHI Tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
COBpPEMEHHOM 100% 90% 80% MPaBUIIBHBIX
TEXHOJIOTUM B 00JacTu OTBETOB
CHUCTEMHOIO aHaju3a |
yOpaBJleHUs,  CBOMICTBa
XMMHYECKHX DIIEMEHTOB U
HUX COeIUHEHUN
YMETh: npuUMeHsTh |Pelienue 3amaun  |[Iponemonctp| I[Iponemonctp | 3amauu He
MOJMydeHHbIE 3HAHMA I10|CTaHAAPTHBIX | pEIIEHBI B HUpOBaH HUpOBaH peLEeHbI
XMMHU TP W3YYECHHU |[IPAKTHUYECKUX | TIOJHOM BEPHBI X07 | BEPHBIN X0
JIPYTUX AUCLUIUINH. 3a1a4 o0BeMe u pereHus peleHus B
MOJIy4eHBbl | BceX, HO He | OONBUIMHCTBE
BEpHBIC MOJIy4YeH 3a1a4
OTBETHl  |BEPHBI OTBET
BO BCEX
3aJadax
BIIQZETh:  COBpeMeHHO |Pemenue 3amaun  |IIpomemonctp| IIponemonctp | 3amaun He
HAayqHOH  ammapaTypoi,|NpuKIagHbIX | perIeHsl B HUpOBaH HUpOBaH perIeHbI
HaBBIKAMU BEJICHHUs |3a1a4 B MIOJTHOM BEPHBIH X07 | BEpPHBIN X0
¢dusngeckoro KOHKPETHOI o0beme u peleHus pelleHs B
JKCHEPUMEHTA IpeIMETHON MOJyYeHbI | BceX, HO HE | OONBIIMHCTBE
obnactn BEPHBIC HOJy4eH 3a1a4
OTBETHl  |BEpPHBIN OTBET
BO BCEX
3a1adax
OIIK-3 3HaTh: yHaamenTanbHbe | Tect Brinonnenue| Beinonxnenve | Boinonnenue B Tecte
3aKOHBI TIPUPOJIBI U Tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
OCHOBHBIE 100% 90% 80% MPaBUIIBHBIX
3aKOHOMEPHOCTH B OTBETOB
0071aCTH XUMHU; METO/IbI
BBIYUCITUTENIbHON
MaTeMaTHKH,
ONTUMU3ALMH, TEOPUU
BEPOSITHOCTEM,
MaTeMaTHYECKOU
CTaTUCTHKH, CHCTEMHOIO
CUHTE3a U NPUHSITUSA
peLIeHu;
yMeTb:  (opmMmynupoBaTh|Pemenne 3agaun  |IIpomemonctp| IIpogemonctp | 3anmauu He
3amadud W pa3pabaThIBaTh|CTaHAAPTHRIX | pEIIEHHI B HUpOBaH HpOBaH perIeHbI
TEXHUYECKNEe 3a/IaHUs Ha|NpPaKTHUECKUX | TIOIHOM BEPHBIA X07 | BEepHBIH XOJ
MIPOBEICHUE  CHCTEMHO- [3a1au o0BeMe u perneHus peIeHus B
AHATTMTHYIECKIX MOJIy4eHBI | BceX, HO He | OONBIIMHCTBE




UCCIIEIOBAaHUI  CJIOXKHBIX BEpHbIE MOJIy4YeH 3anaq
00BEKTOB pa3Iu4HON OTBETHl  |BEPHBIN OTBET
HPUPOAEI BO BCEX
3ajadax
BJIaIETh: COBpEMEHHbIMU |PemeHue 3amaun  |IIpomemonctp| IIpogemonctp | 3amaunm He
MeToJaMH B 00J1acTH NPUKIAIHBIX | PELICHHI B UpPOBaH UPOBaH peLICHbI
CHCTEMHOTO aHaJN3a, 3ama4 B NOJHOM | BEpHBII X0 | BepHBIH X0x
yHpaBieHUs 1 00pabOTKH |KOHKPETHOM obreme u pereHus peIIeH s B
UHGOPMAIUH AT NpeIMeTHOH | IOJydYeHBl | BceX, HO HE | OOJBLIMHCTBE
peLIeHns MPAaKTHIeCKUX  |00IacTn BEpHEIC HOJTy4eH 3amad
3amaq OTBETHl  |BEPHBIN OTBET
BO BCEX
3aja4ax
7.2 IlpumepHblii NepedyeHb  OLEHOYHBLIX CpeACTB  (THIOBBIE

KOHTPOJIbHbIE 3aJaHUSl MJIM MHbIE MATepPHAJIbl, HEOOXOAUMBbIE JIsl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 IlpumepHblii mnepeYyeHb 3aJaHUil  JJd
TEeCTUPOBAHUIO

nIOoArOoTOBKH K

1. IlomyuyeHue aneTaTHOTO MIENIKAa W3 LEUTI0I03bI BOZMOKHO Onarogaps HaJIUIUIO
B HEW ...

O »SIOKCUIHBIX (PParMEHTOB
O METHJIEHOBBIX I'PYIII

O TUIPOKCHIBHBIX TPYIII
O [MKIMYecKuX PparMeHTOB

2. O0BeM pacTBOpa XJOpUJA KajblUs ¢ MOJSIpHOW KoHieHTparnuend 0,1 moib/m,
HEOOXOMUMBIN /I OCaKJeHus: KapooHat-uoHoB u3 200 mu1 pacTBopa kKapOoOHaTa
KaJlis ¢ MOJISIpHOM KOoHIeHTparuen 0,15 Monb/i1, paBeH  MUJUTATIUTPAM.

O 200 O 100

O 150 O 300

3. Kucinbie conu o0pa3yrorcs B peakiusiX, CXeMbl KOTOPbIX UMEIOT BUJT ...
o Zn(OH), + HCI o KOH + H,SO,
o CaCO3 + H,O + CO, o 2KOH + H,SOq4

4. B COOTBETCTBUHU C TEPMOXUMUUYECKUM ypaBHECHUEM

FCO(TB) + Hz (F) = Fe(TB) + HQO(F), AFHO = 23KIIX(

T mosrydeHust 560 1 keneza HeoOXoauMO 3aTpaTUTh KJK Tera.
O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuu OCJIKOB B BOJHBIX PACTBOPAX KUCIOT U IIeJI0UEH
MPOUCXOIUT UX ...
O BbICaIMBaHHE
O koHIeHcalUs

O oxucienue
O rugponus

6. JI)1st Ka4eCTBEHHOTO OOHAPYKEHUS KapOOHAT-MOHA UCIIOIB3YETCS PAaCTBOP
O cpenneit conu O CcUJIBHOTO OCHOBaHHUS



O opraHMyeckoro MHJIMKaTOpa O CHJIBHOM KHCIIOTBI

7. Ha BHellIHEM SHEPreTUYeCKOM YpOBHE aToMa 3JIEMEHTa, 00pa3yIolero
BbICIINI ruapokcua coctaBa HI03 - coiepKUTCSL  3IIEKTPOHOB.

O 6 o 7

O 5 O 4

8. Ilpu paboTe rajibBaHUYECKOTO 3JEMEHTA, COCTOSIIEr0 W3 CEepeOpsSHOro H
MEIHOTO 3JEKTPOJIOB, morpyxeHHsix B 0,01M pacTBOppl HX HHUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu2+/Cu)= 0,34 B), Ha kaToje MPOTEKAET pEaKIus,
ypaBHEHUE KOTOPOIl UMEET BUI...

O Cu* +2&=Cu° O Ag°-e=Ag+

O Ag'te=Ag° O Cu®-2& =Cu’+

9. Peakiueit mosMMepu3alii MOXHO MOJTYYUTh BEIIECTBO, HA3BAHUE KOTOPOTO
O mnepioH O anTpoH
O mHailinoH O Tedion

10. CseueHne aToMOB, MOJIEKYJ WJIM JpPYTUX YACTHL, BO3HHUKAOIIEE IPU
JIIEKTPOHHBIX  IMepexofax U3 BO30YXKJEHHOIO COCTOSHHUS B  OCHOBHOE,
Ha3bIBACTCH...

O »smuccuen O pemakcanuen

O nroMuHECHEHIHEN O doromerpueit

11. Atomel yrnepona B mosiekyine C,H, HaxoasTcs B COCTOAHUU -

rUOpUIU3AINH
O sp’ O sp
o sp’ 0 sp’

12. J1ns1 cMelieHust paBHOBECHS B CUCTEME

H,(r) + S(1)=H,S(r), A H® = -21x/x

B CTOPOHY 00pa30BaHuUs CEPOBOIOPOIa HEOOXOIUMO ..

O NOHU3UTH JABJICHUE O NOBBICUTH J1ABJICHUE

O BBECTH KaTaau3aTop O TnNOHU3UTHL TEMIIEPATYPY

13. B kauecTBE HM3KOMOJIEKYJIPHOTO BEIIECTBA B PEAKIMAX IMOJUKOHIACHCAIUU
gare Bcero oopasyercs ...
O H,S O H,0O
O CO, O NaCl

14. BeniecTBo, M3MEHSIOIIEE CBOIO OKPACKY B 3aBUCUMOCTH OT pH cpesbl
Ha3bIBACTCA ...

O kpacurenem O 35eKTpOIUTOM

O pearenTom O wuHaUKaTOpOM



15. dns npurotosnenus 2 1 0,1 M pactBopa NaOH tpebyercss 1
TUIPOKCUJIA HATPUS

O 40 O 4

O 16 O 8

16. /1151 OBBIIIEHUS TEMIIEPATYPBI KUTIEHHS pacTBopa Ha 1,04°C
(Enyo = 0,52rpaa.kr/mMoib) HEOOXOIMMO, YTOOBI KOHIIEHTPAITHS

PAcCTBOPEHHOI'O B HEM HE3JIEKTPOJINTA COCTABIISLIIA MOJIB/KT.
O 2 O 0,2
O 0,1 O1

17. KoaddunmeHnTt nepea MOJIEKyI0i BOCCTAHOBUTENS B YPABHCHHUH PEAKITHH
KQCI'207 + NaN02 + H2804 = Crz(SO4)3 + NaN03 + KzSO4 + HzO paBE€H
O3 O 2

O 1 O 4

18. IIponykTamu, BBLAENSIOMIMMHUCS HAa MHEPTHBIX AIEKTPOAAX IMPHU IEKTPOJIU3E
BOJIHOT'O pacTBoOpa cyib(hara HaTpus, SBISIOTCS ...

O NawuO, O Nawu SO,

O H2 u 02 O Hz uS

19. IIpu noMouM JaKMyca MOKHO pa3IndUTh PACTBOPHI COJIEN
O FeCl, u A1Br3 O Na,SO, m NaCl

O NaCl u Na,S0; O K,SO4u CaBr,

20. Ecnu yBenuuuTh gasiieHue B 10 pa3, To CKOPOCTh MPSMOM peakiuu
H, (r) + Br, (r) = 2HBr(r), npu yciaoBuM €€ 3JIEeMEHTApHOCTH, YBEIUYUTCA B

pas.
OS5 O 20 O 50 O 100

7.2.2 IlpumepHblili NepedYeHb 3aJaHUN JIS PelIeHUS] CTAHIAPTHBIX
3aga4
Tema 1. OcHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeThbl 0 yPABHEHUAM peaKkumi

3amava. BzauMmopeicTBHE allOMHHHUSI C PAaCTBOPOM COJSTHOM KHUCJIOTBI
MIPOTEKAET IO CIAEAYIOLIEH PEaKIUU:

2Al + 6HCI — 2AICL; + 3H?

B peakuuun ywactByror 2,7 kr amoMmuHus. PaccuuraiiTe 00beM BOAOpoOaa,
BBIJICTIMBILETOCS. B XOJI€ PEAaKUMHU, MPOTEKAIOMIEN NP HOPMAJIBHBIX YCIIOBHSX, a
Tak ke npu Temneparype 28 °C u masienun 102 klIla; aGCOMIOTHYIO MIOTHOCTD
BOJIOPOJa U IJIOTHOCTh BOJOPOJIA IO BO3AYyXY; Maccy oOpa3oBaBIIEroCs XJIOpHaa
AIIOMHUHUS Y1 MAaCCOBYIO JI0JIFO AIIFOMUHUS B HEM.



Pemrenue. Peakuusi mpoTekaer no ypaBHEHHUIO
2Al + 6HCI — 2AICI; + 3H; 1.

B BHUAC Ta6JII/IHI>I npeacrtaBuM MOJEIPHBIC MACChl, KOJIMYCCTBO MOJIb U
COOTBCTCTBYIOIIHNEC UM MACChI YHACTBYIOIIHX B PCAKIWU BCIICCTB.

Al AlCl; H,

M, r/mons | 27 |27 +3-35,5=133,5 | 2

v, MOJIb 2 2 3

m=Mv, T | 54 267 6

YrtoObl HaliTH 00BEM BOJOpPOJd4a, BBIACIMBHICTOCA B PCAKIMU IIPpU HOPMAJIBHBIX
YCIOBHAX, COCTABHUM IIPOITIOPLHHULO:

54 r Al BeIIEASIOT U3 KUCHOTHI (22,4-3) 1 Bomopo/a (1o ypaBHEHUIO PEaKIIUN)

2700 T Al BBIIENSIOT U3 KUCIOTHI V, 11 BOJIopoia (IT0 YCIIOBHIO 3a/1a49H ),

_2700-22,4-3
B 54

Jlnst ycnoBHid, OTIMYHBIX OT HOPMaJbHBbIX, OOBEM Tra3a paccUUTaeM I10
ypaBHenuto (1.4):

Vy —3360 1.

v-R-T 3360-8,31-(273+ 28)

V.= b = 224102 =3678,4 1,
i o popmyre (1.3):
vV — Po-VoT _ 101-3360 - (273+28)

X p 273-102
AOCOTIOTHYIO TUIOTHOCTH BOIOpOAA paccuntaeM 1o dopmyie (1.6):
My, o
P, ="y T 204
OTHOCHUTENBbHYIO IIJIOTHOCTH BOJIOPO/IA IO BO3AYyXY paccuntaem 1o dpopmyse (1.8):

D603() _ M(HZ) :l
(H2) M(603a) 29

Maccy oOpa3oBaBiierocss B peakiuH XJIOPHAA Kejle3a pacCyuTaeM I10
YPaBHEHUIO PEAKIIMHU, COCTABUB MPOIOPIHUIO:

=3678,4 1.

=0,09 /.

=0,07.



2700 r Al ob6pazyror M AlCl,
541 Al obpasytor 267 r AlCl;;

2700-267
m =———=13350r.
Aldl, 54

MaccoByro nouro kene3a B AICl; paccunTaem, UCXOAs COOTBETCTBEHHO M3
aTOMHBIX M MOJIIPHBIX MacC aTOMOB U MOJICKYI:

133,5 1 AlCI; coctaBusaror 100 %
27r Al cocraBisrior x %;
27-100
X=—-
133.5
Tema 2. Kitaccbl HeOpraHm4ecKux coeIMHeHuil

=20,22 %.

3agaua 1. Kakue u3 nepeynciIeHHbIX HUKE BEIIECTB SBIISIIOTCS OKCUIAMU:

H,CO;, BeO, K,O, SO, Mg(NO;3),? VYkaxure wux cBoWcTBa (OCHOBHBIE,
KUCJIOTHBIE, amoTepHble). Hamummre ypaBHEHHS peakiuid, JOKa3bIBAIOIIUX
XapakTep OKCHUJIOB.

Pemienne. B HameM npuMepe KUCIOTHBIM OKCHUAOM sBisieTca okcupa SO;.
[Ipu B3auMoAeHCTBUM C BOJOM OH 00pa3yeT cepHUCTYIO Kkucioty H,SO;, ¢
OCHOBAHMSIMU U OCHOBHBIMHU OKCHIAMU — €€ COJIH:

SO, + H,O — H,S50;3;
SOZ + 2LiOH — ngSOg +H20;
SOZ + N(JQO — N(lgSOg.

Okcun K,O 1posiBISET OCHOBHBIE CBOWMCTBA, PACTBOPSETCS B BOAE C
oOpa3oBaHHE€M OCHOBaHUS. B3amMoIeWCTBYyeT C KHUCIOTAaMHU UM KHUCJIOTHBIMHU
OKCHUJIaMU C 00pa30BaHUEM COJICH B COOTBETCTBUU CO CIEAYIOIIMMH PEAKIUSIMHU:

K0 + H,0 — 2KOH:
KO + 2HClI — 2KCl + H0;
KZO + COZ — K2C03.

BeO — amdorepHblii OKCHJI, HEPACTBOPUMBIH B BOjie. EMy COOTBETCTBYET
TUAPOKCHU]I, TPOSIBISIONINI KUCIOTHBIE CBOMCTBA (H,Be(, — KUCIIOTA) U OCHOBHBIC
cBoiictBa (Be(OH), — ocHoBaHue). AMQOTEpHbIE OKCHABl B3aUMOJECUCTBYIOT C
KUCJIOTaMM M LIEJI0YaMH, a TaKXKe C KUCJIOTHBIMU U OCHOBHBIMHU OKCHIAMU C



oOpa30BaHUEM COJICH:
BeO + 2HCI — BeCl, + H,0;
BeO + CO, — BeCOs;
BeO + 2NaOH — Na,BeO, + HO;
BeO + K,;O — K5BeO..

3agaua 2. CocTaBbTe€ ypaBHEHUS PEAKIUN MOJYYEHHS BCEX BO3MOKHBIX
coJiel MPU B3aUMOJICUCTBUM THAPOKCHUJIA Oapusi U cepHUCTOM kucnoThl. HazoBute
MOJIyYeHHBIE COJIH.

Pemenne.
Ba(OH), + H,SO; — 2H,0 + BaSO; — cynbdut Oapus.

IIpu HepmocTtaTouyHOM [UIsi 00pa30BaHUS CpPEOHEH CONMM  KOJIMYECTBE
OCHOBAHU MOJIYy4aeTcsl KUCIIas COJIb:

Ba(OH), + 2 H,SO; — 2H,0 + Ba(HSOj3),— ruapocynbhut Oapusi.

Jlns mpeBpamieHuss KUCIOH COJMM B CPEAHIO HEO0X0auMo J00aBUTH
OCHOBAaHHUE:

Ba(HC03)2 + Ba(OH)2 - ZBCICO3 + 2H20

[Tpu HEemocTaTOUHOM Il 0OOpa3OBaHUs CPeAHEH COJIM KOJUYECTBE KUCIOTHI
MOJIy4aeTCsd OCHOBHAs COJIb:

2Ba(OH), + H,SO; —-2H,0 + (BaOH),S0;— ruapokcocyibput oapus.

Heo0xonumMo TOMHUTH, 4YTO MPABUIBHOCTH COCTABJICHUS XUMHYECKOU
dbopMyIIBl TIPOBEPSETCS IO PABEHCTBY BAJICHTHOCTH (CTEIICHW OKHCIICHHS)
OCHOBHOI'O M KHCJIOTHOTO OCTaTKOB. BaJIEeHTHOCTh OCHOBHOIO OCTaTKa
OTIPEJICIISIETCS YUCTIOM 3AMEUeHHbIX 2UOPOKCOSPYNN B MOJIEKYJIE OCHOBAaHUS Ha
KHCJIOTHBI OCTAaTOK; BaJICHTHOCTH (CTENEHb OKHMCIICHHS) KHCIOTHOTO OCTaTKa —
YUCTIOM 3AMEUJeHHbIX amoMOo8 BOJOPOAAa B MOJEKYJE KHCIOTBI Ha OCHOBHOWU
OCTaTOK.

3apauya 3. IlpuBenure ypaBHEHHE pEaKUUU MOJYYEHUS TUIPOKCUAA
amomunuda. Onpegenure ero cBoWcTBa (mpupony). Hamumure ypaBHEHHsS
peakuuii, JOKa3bIBAIOIINUE UX.

Pemenne. FI/II[pOKCI/I,Z[ AITIOMUHHWA HCJIB3A IOJYYHUTh HCIOCPCACTBCHHLIM



BSaHMOHeﬁCTBHeM OKCHaa aJlltOMHHHA C BOﬂOﬁ, T.K. OKCHJ HC paCTBOpUM B BOJIC,
IIO9TOMY €T'0 MOXKHO ITOJIYUYUTH CICAYIOIIUM ITyTCM!

AIl(NO;); + 3NaOH — Al(OH); + 3NaNO:.

FI/II[pOKCHI[ AJITFOMUHU A 06HaﬂaeT aM(i)OTepHLIMI/I CBOﬁCTBaMH, T.C.
,Z[BOP’ICTBCHHOI?'I HpHpOI[Oﬁ, CJIICO0OBATCIIbHO, MOXCT BSaHMOHGﬁCTBOBaTB KaKk ¢C
KHUCJIOTHBIMHU, TdK 1 C OCHOBHBIMH OKCHAAMHU, THAPOKCHUIAAMU.

Peakuuu, IOATBEPKAAIOIINE KUCIOTHBIE CBOMCTBA TUIPOKCHIA:

Al(OH); (HAIO,) + KOH — KAIO, + 2H,0:

2Al(01i)3 (HAIOZ) + BaO — Ba(AlOz)Z + 3H20
Peaknuu, IOATBEPKAAIOIINE OCHOBHBIE CBOWCTBA TUIPOKCHIA:

ZAZ(Ol‘I)g + 3H,CO; — AlZ(COj)j’ + 6H,0,;

ZAZ(Ol‘I)g + 350; — Al)(SO,); + 6H,0.

Tema 3. BHCPFCTI/IKa U HANIPABJCHHOCTb XUMHNYECCKHUX IPOIECCOB

3apanme 1. Paccuurtaiite TeroBod 3(Q(PEKT XUMUYECKOH peakluu,
OpOTEKAoIEed B CTAaHIAPTHBIX  M300apHO-U30TEPMHUUECKHUX YCJIOBMSIX, IIO
YPaBHEHUIO:

CH4(2) + COZ(Z) — ZCO(Z) + 2H2(2), eciu
ANHCH, =—74,8 x]lx/Moms;  AdH’CO, = —394,0 k]x/MOIb;
AH’CO =—-110,5 x]lx/Moms;  A;H’H, = 0 xJTx/MOT.

VYkaxute, Kakas 3TO peakus 3K30- WIH 3HAOoTepMHUYecKkas. Kakoe KoJIMuecTBO
TEIUIOTHI OyJeT 3aTpaueHo Ha noixydeHnue 30 kr Bogopoaa’?

Pemenue. TemnoBoii s3bdext xuMuueckoii peakuun AH’, mpoTekaromeii B
CTaHJAPTHBIX HW300apHO-U30TEPMHUYECKUX YCIIOBHUSX, pACCUYUTAEM, IIOIB3YICh
cieacTBueM 3akoHa ['ecca (3.1):

AH = Zv- A spoo pear = Z V' AH ex. o
AH’= 2-NHCO ) + 2-AH H () — (ANH CH ) + AHCO5.)).
AH’=2:- (—110,5) + 2 0 — (— 74,8 — 394,0) = 247,8 kJIx.
Taxk kak AH’> 0, To mporiecc sndomepmuteckul.

W3 ypaBHEHUS peaklMu CIEIyeT, YTO AJIs ModydeHus 2 mosent (v;) wim 4 r
(m = v - M) Bomopona TtpeOyercs 3atpatuth 247,8 x/lx temnotel. Ecnu B
pe3ynbTare mpoiecca 00pasyercss MHOE KOJIMYECTBO BemecTBa (V;), TO TEIUIOTY
paccuntbiBaeM 1o popmyiae AH = v -AH’/ v,



v, = m/M, v, = 30-10°/2 = 15-10° mouei,
AH = 15-10° - 247,8/2 = 1,8585-10° x k.

3agaya 2. Bo3MOXXHO I CaMONPOU3BOJIBHOE B3aUMOJAEHCTBUE KapOoHaTa
KaJIBIUSI U OKCHUJIA KPEMHUSI, MPOTEKAIOIIEE 110 YPABHEHUIO

CaCOg(Kp)+ SiOg(Kp) — CdSiOg(Kp) + COZ(Z)
B CTAaHIAaPTHBIX I/1306apH0-I/130TepMI/I‘{eCKI/IX YCHOBI/IHX?

Pemenne. Kputepriem caMONpou3BOJIBHOTO TMPOTEKAHHUS IIpoliecca B
3aKPBITOM CHCTEME B HM300apHO-U30TEPMHUUYCCKUX YCIOBHUSAX SBIISICTCS YOBLIb
sHepruu ['m66ca. PaccuntaeM wu3mMeHeHue sHepruu ['nbOca AG’ B X0z1€ nauHOM
pEaKluu, BOCIIOJIb30BABIIUCH YPABHEHUEM AG’ = AH - T‘ASO.BeJ'H/I‘-II/IHy
W3MCHECHUS YHTAIBITHHA PEAKIINH PACCIUTAEM 110 YPABHEHUIO:

AH=(AH® COyp.) + AH? CaSiOsp)) — (AH? SiO5 ) + AH® CaCOsyy)).

OHTaIbIUHN 06p330BaHI/IH BCCX YHACTHHUKOB pCaKIINHN 6epeM n3 Ta6J'II/ILII>I
CTaHdapPTHBIX (1)H31/IK0-XI/IMI/ILI€CKI/IX BCJINYHH .

AH’ CO,,) = —393,5 kJlx/Monn; AH’ CaCOs,y = —1206,0 KJIK/MOIB;
AHSi054,) = —859,3 xJlx/Monb; AH’ CaSiOs, = —1584,1x]Ix/Momb.
[loncTaBuB 3HAYEHUS B YPABHEHHE, MOJTyIUM
AH’ =-363,5-1584,1 — (~859,3 — 1206,0) = 87,7 k]I

BhiuncanM u3MeHeHue SHTpormn AS’iis  peakuuu, mpoTekaiomei B
CTaHJAPTHBIX YCIOBHSIX, UCMOJIb3Ysl TAOTUYHBIE JaHHbIE (Ta0:1.3.1).

S CaCOs= 92,9 Jx/Mons'K; S SiOnpy = 42,1 JIxk /Moms-K;
S” CO,,.) = 231,5]lx/MonbK; S°CaSiOs ) = 82,0 Jlx/MomsK.
AS"= v S0 —Z v S ik
AS® = 5°CO,,) + §° CaSiOs4y) — S° Si0y) — S° CaCO34),
AS’=82,0+231,6-92,9-42.1=178,6 /K mm AS’ = 0,179 kI[x/K.
Paccuntaem AG’, Bocrionp3oBasmce HaiineHubiMu 3aadernsvu AH  u ASY:
AG’=87,7—1298 - 0,179 = +34,36 kJIx.

Iockoneky AG’ > 0, To nHaHHBI NpOLECC B CTAHIAPTHBIX YCIOBHSX



CaMOIIPOU3BOJILHO IMPOTCKATH HC MOJKCT.

Tema 4. XuMnueckass KHHeTHKA U PpaBHOBECHE

3apaua 1. Paccuuraiite, BO CKOJBKO pa3 MU3MEHHUTCS CKOPOCTh PEAKIUHU
oOpazoBanus okcuja cepsl (VI), mpoTekaroiieid Mo ypaBHEHHUIO

2502(2) + 02(2) — 2503(3),
a) pY yBEJIMYEHUH KOHILIEHTpauuu okcuaa cepsl (IV) B 2 pasa;
0) IpU YBEJIMYEHUHU BHEIIHETO JABJICHUS B 3 pasa.

Pemenue. Kunernueckoe YpaBHCHHUC  pCaKlMH, COIJIACHO  3dKOHY
I[GflCTB}GOHIHX MacC, MMECT BUA:

2

v=Kk-c .C
SO, 02

a) 3alMIlleM KHHETHYECKOE ypaBHEHHUE MpHU KOHIeHTparuu SO, B JaBa pasa
OO0JIBIIIE UCXOTHOI:

v'=k-(2cs0,)*-co, =4-k-(cs0,)*-Co, .

3aTeM HaxoJuM OTHOIIEHUE CKOPOCTEH Ipoliecca:

v _4-k-(cso,)* o, _4

- 2
v k-(cso,)*co,

Takum oOpa3zoM, Mpu yBEeTUYEHUH KOHLEHTpauuu SO, B 2 paza CKOpOCTb
peakunu Bo3pocia B 4 pasa;

0) B JaHHOM pEaKIUM BCE BEIIECTBA HAXOSTCS B ra3000pa3HOM COCTOSIHUH,
MOATOMY MPU YBEJIMUCHUU JABJICHUS HAJl CUCTEMOM B 3 pa3a 00bEM YMEHBIIIUTCS B
TPU Ppasa, a KOHIEHTPALM KaKJA0T0 M3 pearupyrolux BEIIECTB, CICA0BATEIIBHO,
yBeMuuTCA B 3 pa3a. Torna KHHETUYECKOE YPaBHEHHUE 3alUILIEM:

D.’Zk-(36502 )2-3602 = 27 'k'(CSOZ )2°C02 )

!

o' 27-k-(cs0,)’co,
CriemoBatenbHo, 3 =27.
v k-(cs0,)"co,

Takum oOpa3om, MpU yBETUYEHUM AABJICHUS B 3 pa3a CKOPOCTb PEAKIUU



yBEIUYUTCS B 27 pas.
3amaua 2. OkucieHue cepbl NPOTEKAET O YPABHEHUIO
Stp) + O20) = SOx).

Kak W3MEHUTCA CKOPOCTh ATOM pEaKUUU IIPU YBEIMYECHHH PEAKLIHUOHHOIO
o0béma B 3 paza?
Pemienne. B ciydyae reTeporeHHbIX peakuyid B ypaBHEHUE 3aKOHA AEHCTBUS

MacC BXOJAT KOHIICHTPAIIUM BEIIECTB, HAXOMAIIUXCA B Ta30BOM (ase wim
pactBope. Kunetnueckoe ypaBHeHUE Il TE€TEPOTCHHOM peakuuu oOpa3oBaHUs
OKCH/JIa CEpHI 10 U3MEHEHHUSI TaBJICHUS UMEET BU/I;

v=k-co,,

1OCJI€ yBEJIMYEHUH O0OBEMA B 3 pa3a KOHLEHTpAUUs KHUCIOPOAA YMEHBUIUTCS

, 1
Takke B 3 paza: O =k- 3 €02 .

o' 1 k-co, 1

CrnenoBaTebHO == —.
a v 3 k-co, 3

Takum oOpa3om, IpH yBeJIMYEHUN 00BbEMA PEAKIMOHHOIO cocyaa B 3 paza
CKOPOCTb PEaKLIMH YMEHBIIUTCS B 3 pasa.

3agaua 3. Bo CKOJBKO pa3 BO3pacTET CKOPOCTh PEAKIMHU, €CIIM TEMIIEPATypa
yBenmmuutcs Ha 40 °C? TemneparypHbiii KO3Q(HUIMEHT PEaKIMU paBeH 2.

Pemenne. Cornacno ypaBHenuto Bant-I'odpda (3.10)

, L1,

2 =y 10

D

y
Paccuntaem, BO CKOJBKO pa3 YBEJIUYUTCS CKOPOCTh XUMHUECKOW PEaKIUH,

IIOACTAaBMB B YPAaBHCHHUC JAHHBIC N3 YCJIOBUA 3ada4n:
40
UZ'Z

Y2 _210_9%_1s,
Ul']

Takum 06pa3om, Ipu MOBBIIEHHH Temiepatypsl Ha 40 °C CKOPOCTh JaHHOM
pEaKIMu YBEJIUYUTCA B IIECTHAALATH Pas.

Bamaua 4. Peakuus npu Temmeparype 20 °C mporekaer 3a 45 c.



TemnepatypHubiii  kod(puiueHT CcropocTH peakiuu paBeH 3. Kakoe Bpems
notpedyercs sl 3aBepiieHus 5Toi peakiuu npu 40 °C?

Pemenne. Paccuntaem BO CKOJBKO pa3 BO3pacTaeT CKOPOCTh PEAKIUU MPH
YBEJIMYECHUH TEMIIEPaTyphl, BOCIOJb30BaBIINCh ypaBHeHUeM Bant—ITodda (3.10):

L1
UL: y 10
v,
40-20
040 _3 10 D40 _32_9
—= , —— .
V20 D20

Yem BbIllIE CKOPOCTh pEAKIMH, TeM 3a 0oJiee KOPOTKUU IPOMEKYTOK
BPEMEHU OHa MPOTEKaeT, TO €CThb BpeMsl MPOTEKaHWUs peakiuu (7) oOpaTHO
MPOTOPLIMOHAIIBHO €€ CKOPOCTH (V) (3TO OTPAXKEHO B ypaBHEHUH 3.5).

(] T
so _ 1o
D
120 40
(D) -T
_"20 ~20
Orcrona ¢ 4n= > . Tyo=—45=5¢,
40 9

ITpu 40 °C peakmuus 3aKOHYUTCS 3a 5 C.

3agaua 5. Hanumure BeIpakeHUs 1711 KOHCTAHT PABHOBECHS CIEAYIOIINX
pEeaKunii:

2C0;) + 05,5 2C0,,),
Ca(OH) 4y + COs) S CaCOs4yy + HyO )
Ot Kakux (paKTOpOB 3aBUCUT KOHCTAHTA PABHOBECHSI?
Pemenne. Peaxuusa 2CO.) + O,,) S 2C0O;.) roMmoreHHas. Beipaxenue

JJIs1 KOHCTAaHTBI paBHOBECHUA UMECT BU/:

[COz ]2
[coT-[o:]

PeaKHI/Iﬂ Ca(OH)g(Kp) + COQ(Z) s CClCO_g(Kp) + HZO(:,,C) IreTCpoOrcHHasd,
MMO9TOMY B BBIPAXKCHHUC JISI KOHCTAHTBI PABHOBCCHUA BXOIAAT KOHHOCHTPpAIWH



BCIICCTB, HAXOOAIIMNXCA B XKUAKOM HIIN F33006paBHOM arperaTHoOM COCTOSAHUU.
BI)Ipa}KCHI/IC KOHCTAHThI paBHOBECHUS UMECT BU:

© _ [H:0]
[co: ]
KOHCTaHTa paBHOBeCI/ISI 3daBUCUT OT HpI/IpOI[BI peampy}onmx BCIICCTB H

TCMIICPATYPHBI, HO HC 3aBUCUT OT KOHIOCHTPpAaIUN BCIICCTB U JABJICHUAI.
3aIla‘Ia 6. B cucreme YCTAaHOBHJIOCH PABHOBCCHUC!
ZHI(Z) s H2(2) + 12(2), AHO >0.

Kak Hano u3MeHUTH TeMnepaTrypy, AaBJICHHE U KOHIICHTPALMIO PEarcHTOB,
YTOOBI CMECTUTH PABHOBECHE B CTOPOHY T€UEHUS PSIMON peakiuu?

Pemenue.

1. Ipsvas peakius s>uxorepMudeckas (AH’ > 0). CoraacHo mpUHIMITY
Jle IllaTenpe npy yBeIMYEHUN BHEIIHEN TEMIIEPATYpPhl PABHOBECHE CMEIIAECTCS B
CTOPOHY 3HAOTEPMHUYECKOTO IMponecca (MAYLIEro C MOIVIONIEHUEM TEIUIOTHI).
CnepoBatenbHO, JUIsl CMEIIEHUS PaBHOBECUS BIPABO TEMIEPATYpy HAIO
YBEJIUYHT.

2. B peakunu u3 1Byx moJierd HI momyyaercs o ofHOMY Moo Hy u I, T.e,
BCETO JIBa MOJIsI, IOATOMY M3MEHEHHE JIaBJIEHUs HE OyJEeT OKa3bIBaTh BIUSHUE Ha
CMEILEHUE PABHOBECUS CUCTEMBI.

3. CwmenieHne paBHOBECUS BIPABO MOXKHO JOCTHYb YBEJIMYEHUEM
KOHUEeHTpauuu HI wnyn ynameHueM U3 cucreMsl H, u [, 4TOo IIpUBENET K
YBEIIMYEHUIO CKOPOCTH IIPSIMOM PEAKLIMH.

Tema 5. Ctpoenue atroma. XumMn4eckasi CBA3b

3agaua 1. CocraBbTe DdJEKTPOHHBIE (HOPMYIBI aTOMOB JJIEMEHTOB C
nopsiikoBeiM HOMepoM 20 u 35, u300pa3uTe paclpeiesieHue JJIEKTPOHOB B
KBAaHTOBBIX sueiikax. Omnpenenutre MNOJOKEHUE BJIEMEHTOB B MEPUOAUYECKON
CHUCTEME, CBSI3aB €r0 CO 3HAUYCHHEM COOTBETCTBYIOIIUX KBAHTOBBIX 4YHCET U
KOJIMYECTBOM BAJICHTHBIX AJIEKTPOHOB. Ormpenenure BaJCHTHOCTb 3JIEMEHTOB B
HOPMaJILHOM U BO30YXKJEHHOM COCTOSTHUSX.

Kakue cBoiicTBa IMPOABJIAIOT ATOMbI 3THUX 3JICMCHTOB (BOCCTaHOBI/ITeJ'IBHBIC
500041 OKI/ICJII/ITCJ'IBHBIG), JJIA KaKOIro U3 HUX BBIIIC C-)J'ICKTpOOTpI/ILIaTeHBHOCTB?



Pemenue. ITo Ttabmune /.M. MenneneeBa HaXoAuMM CHMBOJIBI 3JIEMEHTOB,
3alUChIBa€M MX, BHU3Y CJIEBA OT CUMBOJIA CTaBUM IMOPSIKOBBIM HOMEDP, KOTOPHIN
yKa3bIBaeT 3apsijl Aapa aToMa M KOJIMYECTBO DJICKTPOHOB B aTOME.

Jlanee 3anuchIBaeM 3IEKTPOHHYIO GOPMYITy aToMa, pacipeesss JIeKTPOHBI
0 YPOBHSIM W TOAYPOBHSIM, PYKOBOJCTBYSCh MNPUHIMIIAMH HHEPreTUYECKON
BbiTogHOCTH U [laynu. DHepreTudeckuil ypoBeHb 0003Hauaercsa IUbpoil u
COBIIQJlaeT CO 3HAYEHHWEM TIJIaBHOIO KBAaHTOBOTO 4YHWCIA #; TMOJYPOBEHb
o0o3Hauaercss OykBamu s, p, d, f, KOTOpbIE COOTBETCTBYIOT OPOHWTAIBLHBIM
KBaHTOBBIM 4YHCJIaM [, CBEpXy CIpaBa HaJ KOTOPHIMHU 3allMCHIBACTCS YHCIIO
AJIEKTPOHOB, PACIOJIOKEHHBIX HAa HHUX (Ha S-OpOUTaM — MaKCUMaJlbHO JIBa, Ha
TpeX OKBUBAJIEHTHBIX P-OPOUTAIAX — MaKCUMaJbHO IIIE€CTh, Ha [MATU
HKBUBAJICHTHBIX d-OpOUTATISIX — MAKCUMAJIBHO JIECSTh).

»0Ca 15%25%2p°%35%3p%4s>.

MakcuManbHO€ 3HA4Y€HHME TJIAaBHOTO KBAHTOBOIO  4YHCJa, T.C.
KOJIMYECTBO 3AIMOJHIEMbIX SHEPTeTUYECKUX YPOBHEH, COBNANAET C HOMEPOM
MepUoia, B KOTOPOM HAXOAUTCS JAHHBIN BJIEMEHT: N, = 4, nepuon 4.

Homep rpynmer panmHoro osnementa II, T.e. oH coBmamaer ¢
KOJIMYECTBOM BaJEHTHBIX AJEKTPOHOB. Kanbluuii OTHOCUTCA K 3JIEMEHTaM S-
CEMENCTBA U COOTBETCTBEHHO HAXOAUTCS B TJIAaBHOW MOATPYIIIIE.

Pacnpenenenue 3I€KTPOHOB MO siueiKkaM OyJIeT UMETh BU:

s p d f
4110
I I N U I I I
2 I I I A
L1l

B HOpManbHOM COCTOSHMM y aToMma KallbLUs HET HEeCHapeHHBIX
AJEKTPOHOB, IMO3TOMY €ro BaJeHTHOCTh OylaeT paBHa Hymwo. llpu
BO30YXJE€HUU aTOMa, T.€. COOOIIEHUU €My HEKOTOPOIl SHEPTUHU, FJIEKTPOHBI
NOCJIEIHEr0 JHEPreTUYECKOr0 YPOBHS paclapuBarTCs, W Yy KalbLUs
NOSABISETCS ABAa CBOOOJHBIX 3JIEKTPOHA: OJUH B COCTOSIHUU 4s, Apyroil — 4p,
a BMECTE C 3THMM BAJIEHTHBIE BO3MOXHOCTU KaJIbLIUs YBEIUYHUBAIOTCS C HYJIS

70 ABYX.



Kanpuuit — munuunviii memann, KOTOPbIA MNpU OTHAYE JBYX
3JEKTPOHOB C MOCJIEJHEr0 IHEPreTUUECKOTO YPOBHS MPEBPALIAETCS B UOH —
Ca’*, 06Iafaroumii YCTONYMBEIM SIEKTPOHHBIM CTPOCHHEM IPEIIIECTBYIOIIETO
€My MHEPTHOT'O T'a3a aproHa ¢ BOCBMUAJIEKTPOHHON BHEIIHENW 000I0UKOM.

PaccmoTpuM B TakoM ke MOPSAKE SJIEMEHT, CTOSAIUMN B TaOJUIE MO
HOMepoM 35. D10 OpoMm:

3sBr 1572s*2p%3s*3p°4s73d'%4p°.

[To popmyiie MOKHO BHACTH, YTO ITO DJIEMEHT 4-T10 Teprona (M, = 4), VII
rpynnsl (Ha TMOCJIEIHEM DSHEPTETHYECKOM YPOBHE CEMBb DIIEKTPOHOB), p-
CEMENCTBA TJIABHOM MOATPYIIIEI.

DneKTpoHHO-Trpaduueckoe n300pakeHne aroma 6poma OyJeT UMETh BU/I;

S p d f
S U I I R

N U I I U T U B i U I RO R R
21t

111l

B HopmanbHOM cocTosiHMM y OpomMa OJUH HECHApEHHBIN JJIEKTPOH,
MOTOMY €ro BaJIeHTHOCTh OyneT paBHa 1. [lpu moriomeHuu sHEPrUu
CHayaljla pacnapuBalOTCs P-3JIEKTPOHBI, @ 3aTEM S-3JIEKTPOHBI Ha CBOOOJHBIE
d-opOuTanm 3TOro e YHEPreTUYecKOro ypoBHs U y 6poma oOpasyrorcs TpH,
MSTh, CEMb OJMHOYHBIX, pPACHapEHHBIX AJIEKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSABIISATH BAJICHTHOCTh B BO30yxkaeHHOM coctosinuu 111, V, VII.

bpom — munuunvlii Hememann, €ro aToM ropas3jao Jierie NPUHUMAET
OJWH DBJEKTPOH, NpEBpallaeTcs B OTPUIATEIBHO 3apsHK€HHBIM MOH Br ¢
KOH(pUTrypaimen 3JeKTpPOHOB OKalIlero HHEPTHOro raza Kr, 4eM OT/IaeT ceMb
3JIEKTPOHOB, TpeBpamasch B Br'/ ¢ kouduryparmeii Ar. bpom o6namaer
3HAYUTENIHHO 00JIee BEICOKOM AJIEKTPOOTPUIIATEIILHOCTBIO, YEM KaJIbITUH.

Tema 6. PacTBOpbI 3J1eKTPOIMTOB

3apaua 1. CoctaBbTe MOJEKYJISAPHBIE U MOHHO-MOJEKYIISIPHBIE YPABHEHHUS
peakiuii B3aumoaecTBus Mexay pactsopamu BaCl, u Na,SO4, Na,CO; n H,SO,,
CH;COONa v HCI, Fe(OH); n HNO;.



[Ipu cocTaBieHWM HOHHO-MOJIEKYJISPHBIX  YpaBHEHUW OTU  COCIUHEHUS
3aMKMCHIBAIOT B MOJIEKYJIAPHON (opMe, CUIIbHBIE PACTBOPUMBIE JIEKTPOJIUTHI — B
BU/JIC NOHOB.

g peakuum:

BaCl, + Na;SO,—BaS0,|+ 2NaCl (MoleKyasipHOE ypaBHEHUE),

P p H P

CUNIbH.ONI. CUNBH.I]L. CUJIH.IL. CUTIbH.I]L.

Ba’* + 2CI™ + 2Na* + SO/~ — BaSO,| + 2Na* + 2CI~ (monHOe HOHHO-
MOJIEKYJIIPHOE YPaBHEHHUE),

Ba** + SO/~ — BaSO,| (coxpaleHHOe HOHHO-MOJIEKY/ISIPHOE YPABHEHHE).

Peakuust BO3MOXKHA, Tak KaK OHa CONPOBOXIAeTCS OOpa30BaHHUEM
TPYIHOPACTBOPUMOTO coennHeHus BaSO.,.

Na,CO; + H,SO, — Na,SO, + H,O + COZT

p p p cnab.on. eas

CUNbH.ON.  CUNbH.IN.  CUTbH.IIL.

2Na* + CO*™+ 2H' + SO/~ — 2Na* + SO/ ™+ H,0 + CO,1

2H' + CO5~— H,0 + CO>1.

Peakiuss  mporekaer, Tak Kak  COINPOBOXJaeTcs  oOpa3oBaHHEM

2azoobpasnoco coeounenus CO, u craboeo snekmpoauma H,0 .
CH;COONa + HCl — CH;COOH + NaCl,

p p p p
CUTIbH.I]L. CUIbH.D]L. cnab.s. CUTIbH.I]L.

CH;COO™+ Na* + H + CI"— CH;COOH + Na* + CI,
CH;COO™+ H" — CH;COOH.
B pesynabTate 3T0M peakuuu odpaszyercs cinadbiit anektpoaut CH;COOH.

Fe(OH); + 3HNO; s Fe(NO;); + 3H,0O
H p p cnao.s11.

cnao.ol. CUIbH. D], CUJIbH. D],

Fe(OH); + 3H" + 3NO;™S Fe'* + 3NO;™+ 3H,0

Fe(OH);+ 3H' S Fe'* + 3H,0.

Peakuus oOpaTtuMa, Tak Kak Cpeau MCXOTHBIX BEIIECTB M CPEIU MPOIYKTOB
pEeaKIuu eCTh CJIa0bIe DJICKTPOJIUTHI.

3apnaua 2. Beruucnure pH pactBopa TMAPOKCHAA KajblUs C MOJIIPHOU
koHueHTparmei 0,005 monb/n, cunrast nucconuanuto Ca(OH), noaHOM.

Pemienne. pH = — g [H]. I'mapokena kanbuust NpPU AUCCOLMALUN
oOpasyeT HOHbI Kalbliis M THApOKcHa-woHel: Ca(OH), S Ca’* + 20H~
Konuenrpamusa wmonoB OH cBA3aHa € KOHIIEHTpAIMEd HWOHOB H" woHHBIM
npousBenenneM Bogsl: [H'] - [OH] = 107%. Otcrona [H'] = 107/ [OH].

N3 ypaBHEHUs [uccolMaluu  CIEAYET, YTO

[OH] =2 [Ca(OH);] =2 - 0,005 =0,01 moman/m.
[H']=107"%/0,01 = 10 "* momb/; pH =—1g 107 = 12.



Tema 7. BJICKTPOIIHBIC MNOTCHIHAJIBI U TAJIbBAHUYECKHUE 3JICMECHTDI

3amava. [anbBaHUYECKHUIA IEMEHT COCTOMT M3 XPOMOBOIO M OJIOBSHHOTO
3JIEKTPOJOB B PacTBOpax uX HUTparoB. COCTAaBbTE CXEMY TalbBaHUYECKOTO
3JI€MEHTA, HAIMIIUTE YPABHEHHUS DIICKTPOAHBIX MPOIIECCOB M TOKOOOPA3yIoIIei
peakin. Berancrure DJIC: a) mpH cTammapTHHIX yemosusx (o= Ssa?t o g
MOJIB/T); 6) TIPH KOHIEeHTpamsx €+ = S5 = 01 MomB/.

Pemienne. Ilpu cxemMaTWyeckoll 3amucH TallbBAHUYECKOTO JJIEMEHTA
rpaHUlla paszjena MEXIy METajuloM U pacTBOPOM 0003HAYaeTCs BEPTUKAIBHOMN
YEpPTOW, TPAHUILA MEXIY PACTBOPAMH JJIEKTPOJIUTOB — JIBOMHOW BEPTUKAIBHOMU
yepTO. AHOJ 3aIIMCHIBAETCS CIIEBA.

Cp ABHUM CTaHOAPTHBIC QJICKTPOAHBIC ITOTCHI M AaJIbI MCTAJIJIOB.

0 0
EC3+/C0 ES 2+/SO o
r " =-0,74 B, S5 /5" =—-10,14 B. Xpom, Kak 00Jiee aKTUBHBI METaJL,

SIBJISICTCSI aHOJIOM, a OJIOBO — KaTOJIOM.

3anwuireM cxeMy rajJbBaHUYECKOTO JIEMEHTa!

(-) Cr| Cr(NO;3); || Sn(NO3); | Sn (+)
WIN () Cr| Cr* || S’ | Sn (+);

AIEKTPOIHBIC MPOIIECCHI:
anomubiit: Cr’— 3¢  — Cr'* (mpomecc OKUCIeHHS), 2
katomgublit: Sn’t + 2¢” — Sn’  (mpomecc BoccTaHOBICHHS); X3

ypaBHEHUE TOKOOOPA3YIOIIEH peaKIlnu:

2Cr%+ 38n”" — 2Cr" + 38K’
Breruucnum snextpoasrkyuryto cuiy (31C):

a) cranmaptayio DJIC €% 1o ects DJIC s1meMeHTa NPU CTAHIAPTHBIX
YCJIOBUSIX, KOT/Ia KOHIICHTpAIlMM MOHOB MeTaslla paBHBI | MOJIB/JI, pacCUuTaeM 1o
YPaBHEHUIO:

E° E°
EO = EOKamot)a _EOaHoda = Sn2+/Sn0 - Cr3+/Cr0 s



E= 0,14 — (- 0,74) = 0,60 B;

6) B YCIOBHAX OTIIMYHBIX OT CTAHJAAPTHBIX CHadaJla pacCuuTacm II0
YPaBHCHHUTIO HepHCTa OTACIBbHBIC QJICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB!

0059,
ESn2+/Sn0 — ESn2+/Sn0 + 2 & S o ,
E_,, 0,059 0,059
sn?*/sn’ = 0,14 + 1107 =-0,14 + - (-2) =- 0,20 B;
, 0059,
ECr3+/Cr0: ECr3+/Cr0 + 3 § C1”3+ ,
E ;. B
/e 2074+ 209 0102 =074+ 202 ()= 078 B;

a 3ateM no ¢opmyie BerauciauM IJIC, yuyuTbiBasi, 4TO 0JIOBO OCTAJIOCh KaTOAOM, a
IUHK — aHOJIOM:

£ = ESn2+/Sn0 _ ECr3+/Cr0 i
£=-0,20—(-0,78) = 0,58 B.

7.2.3 IlpuMepHbIii NepedyeHb 3aJaHUil JJIs1 pelIeHUs] NPHKJIATHBIX
3aga4

Tema 8. Koppo3usi u 3amura MeTa/NIN4eCKUX KOHCTPYKI UM

3amava. M3nenue u3 xene3a ¢ NIPUMECHI0 HUKEI HAXOIUTCS BO BJIAXKHOM
cpene, COAepkKalleH YIIeKUCIIbIM ra3. Y KaXuTe, 10 KAKOMY MEXaHU3MY MPOTEKaeT
KOPPO3UOHHBIN MPOLIECC, U HAIUIIUTE €r0 YPABHECHUS.

Pemenne. YTIICKUCIIBIN ra3 B3aUMOICHCTBYET ¢ BOJION M o0pasyeT ciaadyro
yrosibHyt0 kuciory CO, + H,O S H,CO; koropas JHCCOIUUPYET TIO
ypasaenuto H,CO; S H' + HCO; . Takum 00pa3oMm, pacTBOp, B KOTOPOM
HAXOJIUTCS M37eNHe, OyAeT IPOBOIUTH IICKTPUUCCKUN TOK, U OKHUCIIMTEIIEM B HEM
ABIAIOTCS  KaTMOHBI H'. Kopposus, cleqoBaTenbHO, IPOTEKAeT IO

QJICKTPOXUMHUUCCKOMY MCXAaHU3MY.

3anuiieM cxeMy BO3HHUKILIETO KOPPO3UOHHOTO 3JIEMEHTA!

Fe|H™,HCO; | Ni.



Kene3o Fe Gonee aKTUBHBIM MeTal (Eg 24 g0 T 0,44 B) yeM HUKEb,
e e

OHO sBJIsIeTCS aHoJoM, a Ni — katogom (E 0 = — 0,25 B).
%) .0 s
Ni“*/Ni

CxeMa 2JIeKTpOXUMHUYECKON KOPPO3UH KeJe3a ¢ MPUMEChI0 HUKENsS B BOJIE,
coAepKaller YIJIEKUCIbIN Ta3, IPEICTAaBICHA HA CXEME.

H+

ek

HCO5

e € €

Fe \

Cxema 3IeKTpOXUMUYECKON KOPPO3UU KeJe3a B KUCIION CPeie
Ha noBepxHocTu *ene3a (aHoja) MpOUCXOIUT IMPOLIECC OKUCTICHUS.
0 0 -
VpaBHeHue aHogHoro npouecca (anox Fe’): Fe’ — Fe™* + 2e”.

2
JKeneso B BuE HOHOB Fe”" TEPEXOIUT B PACTBOP, & DJIEKTPOHBI EPETEKAIOT

Ha HUKeNb. [[OBEpXHOCTh HUKEINS 3apspKaeTcsl OTPUUATENIBbHO, K HEW M3 pacTBopa

MOAXOJAT KaTUOHBI BOJIOPO/IAa, IPUHUMAIOT 3JIEKTPOHBI U BOCCTAHABIMBAIOTCSL.

YpaBHeHHe kaToaHoro nponecca (katox Ni°):  2H' + 2e~— H..

7.2.4 TlpuMepHbIii IepeyeHb BONPOCOB /ISl OATOTOBKH K 3a4eTy

He mpenycMoTpeHO y4eOHBIM TUTAHOM

7.2.5 IlpuMepHbIii mNepevYeHb 3aJaHUil JJIs1 PelIeHUS] NPHKJIATHBIX
3aga4

OcCHOBHBIE KJIACChl HEOPTaHMYECKUX COCIUHEHUN: OKCHIBI (KUCIOTHBIC,

OCHOBHBIE, aM(oOTepHbIC), TUIAPOKCUILI (KHUCIOTHI, OCHOBaHUs, aM(oTepHbIE
TUAPOKCUIBI), coJid. [IpuHIMI KHUCIOTHO-OCHOBHOTO B3aumojenctBus. Conu
KHCJIIbIE, CPEHUE, OCHOBHBIE.

OOmue KBAHTOBO-MEXAaHUYECKUE TIPEACTABICHUS O CTPOCHHE aToMa:
BOJIHOBAsI MIPUPO/Ia MUKPOYACTHUIL U IJIEKTPOHOB, 3JIEKTPOHHBIE 00JIaKka, aTOMHbIE
opobutanmu, sapo aroma. YpaBHenue lllpemunrepa. KBanToBbIE uYmMCia Kak
XapaKTepUCTHKA COCTOSIHMSI DJJEKTPOHOB B aToOMeE: TJaBHOE, OpOUTaIbHOE,



MarHuTHOE, CIMHOBOE. Tumbl aroMHbIX opOuTaneil. [IpuHIMOBI pacnpeneneHue
ANIEKTPOHOB B aTome. llocnenoBaTenbHOCTh 3alOJIHEHUS aTOMHBIX OpOUTanei B
cooTBeTcTBUM ¢ ux HsHepruen. IIpaBuno KieukoBckoro. Ilpunnun Ilaymu wu
npaBuio ['yHaa. D1aeKTpoHHbIE KOH(DUTYypallid aTOMOB U HIOHOB.

Ilepnognueckunt 3akon .M. Menneneesa. Ilepuonnueckas cucrema J[.1.
MenneneeBa Kak ecCTeCTBeHHas kiaccupukanus dneMeHToB. CTpykTypa
NIEPUOANYECKON CUCTEMBI: NEPHUOJI, pAl, rpynna u noxarpynna. llepmonudnocTts
W3MEHECHHUE CBOWCTB DJJIEMEHTOB B Ipeleiax IEepUOAOB M INIABHBIX IMOATPYIIIL.
OHeprus HWOHU3alUU, CPOJCTBO K JJEKTPOHY, BJIEKTPOOTPUIATEIBHOCTb.
N3MeHeHne KUCIOTHO-OCHOBHBIX U OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COEJIMHEHUMH.

Mexanu3m o00pa3oBaHus KOBaJEHTHOW CBsi3H. OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIA  MeXaHu3M 0Opa3oBaHMs  KOBAJIEHTHOM  cBs3U. (CBoiicTBa
KOBAJIEHTHOM CBA3UM. CHrMa- M MNH-CBS3M, HANPABIECHHOCTb W DHEPIUS CBS3U.
['mObpunuzanusi aToOMHBIX OpOuUTalel, TeoMeTpuuecKkas CTPYKTypa MOJIEKYIL.
KoBasieHTHas cBs3p nosisipHas U HenoiipHasd. IlossgpHocTe Monekyn. MonHas
cBsA3b. CTpOEHUE COETMHEHNI C MOHHBIM THUIIOM CBSI3H. BaJ€HTHOCTH 3JIEMEHTOB B
HOpPMaJIbHOM U BO30YX/JIEHHOM COCTOSIHUSIX: CTEIIEHb OKUCIICHUS U 3aps] aTOMOB B

COCINHCHUAX.
OKHCIUTEIILHO-BOCCTAHOBUTEILHEIE MIPOLECCHI. Oxucaureinu,
BOCCTAHOBHUTEIIH. CreneHb OKHCIICHUSI. Onpenenenue OKHCIIUTEIBHO-

BOCCTAHOBUTEIBHON pOJM COCAWHEHUS IO CTEIIEHH OKHUCJIEHUS aTOMOB.
PaccranoBka KO3((UUIMEHTOB B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX
METOJIOM 3JIEKTPOHHOIO OanaHca.

OCHOBHBIE TEpPMOAMHAMUYECKME TIOHATHSA: CHUCTEMa, TOMOI€HHas W
IEeTEPOreHHAsl CUCTEMA, U30JIMPOBAHHAS 3aKpbITas CUCTEMA, CUCTEMa OTKpBITasd,
napamMeTpbl COCTOSIHUSL CHUCTEMBI, TEPMOJMHAMHYECKUE (PYHKUUU. BHyTpeHHss
PHEprus W OSHTanbnud. TermioBod >3(dexkr peakuuu. IDHAOTEPMUYECKHUE U
DK30TEPMUYECKHUE NPOLIECCHl. 3aKOH l'ecca M CIEACTBHUSI, BBITEKAIONIUE U3 HETO.
CranpapTHas SHTaJbIKA OOpa30BaHUs CIOKHOTO BewlecTBa. TepMOXUMUYECKHUE
YPaBHEHUSL. OHTponus 51 1300apHO-U30TEPMHUUECKUN ITOTEHLHAIL.
HanpagienHocTh xuMuueckux npoueccos. I, I Hauana repmoanHaMuky.

Xumuyeckass KuHeTHKa. CKOpPOCTh XHMHUYECKHX peakiuil. OHeprus
akTUBaUMHU. YpaBHEHUE AppeHuyca. 3aBUCUMOCTh CKOPOCTHM pEakUMH OT
KOHILICHTPAIMM PEArupyrollnX BEUIECTB W JABJICHHUS. 3aKOH JCHUCTBHUS Macc.
Kunernueckue ypaBHeHns. KoHCTaHTa CKOpOCTH peakIvu.

BnusiHne teMrepatypbl Ha CKOPOCTh XUMUYECKOM pPeakuu, IpaBuio BaHt-
l'odbda, Temneparypusiii koddduiment. BrnusHue katanm3aTopa Ha CKOPOCTh
peakiuu. CylniHOCTb KaTain3a.



[Ipoueccet oOpatumble U HeoOpaTuMble. XHMHUYECKOE pPaBHOBECHE.
Koncranta xwmmuueckoro paBHoBecus. I[lpunnun Jle-Illatense. BnusiHue
TEMIEPATYpbl, KOHLEHTPALIMM, MOABJICHUS M Karaau3aTopa  HAa CMELICHHUE
paBHOBECHS.

Obmas xapaktepucTuka pacTBOpoB. CriocoObl BhIpaKEHUS] KOHIICHTPAIUH
pacTBOpoB. MousipHasi, MOJIsJIbHAsE KOHIIEHTpALMSA, MOJISIpPHAs, MAaccoBas JOJI,
MOJISIpHAsi KOHIEHTpaLKs SKBUBAJIICHTOB. JlaBneHue napa pacTBopoB. 3akoH Payns
JUIL  PacTBOPOB HEAJICKTPOIUTOB. [loHM>KEeHME TeMmepaTypbsl 3aMep3aHus W
MOBBIIICHUE TEMIEPATypbl KUIEHUS pacTBOpoB. Kpuockomus, 30yImuocKonus.
OcmMmoc, ocMoTrueckoe napienue. 3akod Baut-TI'odda.

Teopust BAEKTPONUTUYECKONM JUCCOUMALMM AppeHuyca. IJIEKTPOJIUTHI
cuibHBIe U clia0bie. CTENeHb W KOHCTAHTHI JUCCOIMAIANA. DJIEKTPOIUTHYECKAS
JIMCCOLUAIINS CUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB: KHUCIIOT, OCHOBAaHUM, COJeH B
Boge. CryneHuaras auccounanusi. IoHHbIE peakiuu. Y CIOBUsS TEYEHUS pEeaKUun
oOMeHa B pacTBOpPAX JJICKTPOJUTOB. DJIEKTPOJIUTUUECKAS] TUCCOLUALMS BOJBIL.
HNonnoe mnpousseaenue Boawsl (Kw). Bomopoansiii mokazarens pH kak mepa
KUCIIOTHOCTU U wIeNoYHOCTH cpeabl. pH kucnor u ocHoBanuit. [lonstue 006
nHauKaTopax. OKpacka HMHIMKAaTOPOB B Pa3iWYHBIX cpeaax. ['maponn3 comen.
Conu ruapONM3yIONIMECs] MO aHUOHY, MO KaTHOHY, HETHUIPOIU3YIOIIMECS COJIH.
N3menenue pH cpensl nmpu ruaponuse. BiausHue BHEMHUX (AKTOPOB HA CTENEHb
MOJHOTHI TUAPOu3a. bydepHbie cucTeMsl.

JuctiepcHble cuctembl, ux kiaccupukanus. KosulouaHbIE CHCTEMBI.
Y CTOMYMBOCTH AUCIIEPCHBIX CUCTEM.

DJIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOJIHBIA MOTEHUIHANI, MEXAHU3M €ro
BO3HUKHOBEHHUA. YpaBHeHHE HepHCTa. DIEKTpOXUMHUUYECKUN DS HANPSKEHUN
METaJUIOB. THIIBI 3JIEKTPOAOB. XUMHUUYECKHE UCTOYHUKM TOKa. ['anpBaHuWuecKue
aneMeHThl. AHOJA, kKatoa. (Cxema raiapBaHWYECKOro ssemeHrta. lIpomeccsl Ha
anekTpoaax. nekrpoaBwkymas cuina. Pacuer DJIC u dakropsl, BAustomme Ha
HEe.

Koppo3sus meraiioB. MexaHnnsm 31eKTpOXUMUYECKON Koppo3uu. IIponeccsl
Ha AaHOJHBIX M KaTOOHBIX Yy4yacTKax. J3aluTa METalIOB OT KOPPO3UHU.
Mertannuyeckre TOKPBITUS KaTOAHbIE U AHOJIHBIC.  DJEKTPOAHBIE MPOLIECCHI,
MPOTEKAOIIUE TPU HAPYILICHUU TOKPBITHUI.

Onexktponus. [lpormecchl, NOpPOTEKAOIMIUE TMPU  BJIEKTPOJIU3€ BOJHBIX
pacTBOPOB DJICKTPOJIUTOB HA HWHEPTHBIX M AKTUBHBIX JJIEKTpoAax. SBieHue
nepeHanpspkeHus.  [IopsSgok  BOCCTAHOBJICHUST OKHUCIHMTENEH (KaTUOHOB) U
OKHCIICHHUSI BOCCTAHOBUTENEH (AaHHMOHOB) HA JJIEKTPOJAX TNPHU BJIEKTPOIU3E.
[TocienoBaTenbHOCTD BBIJICJICHUSI BEIECTB Ha KaToAe. [IpoayKThl, BBIAEISIOMMUECS
Ha 3ekTpoaax. 3akoHbl Dapajes. [I[puMeHeHue ANeKTpoIH3a.



[TonsTie 0 monuMepax W onuromepax. MakpomoyeKkysa, 3JIEMEHTapHOE
(CTpyKTypHOE€)  3BEHO, CTelneHb noiaumepusanuu. MoHomepsl. Knaccudukarms
nonumMepoB. OpraHvdecKue W HEOpPraHWudeckue mnoauMepbl. CHUHTETHYECKHUE
noiuMepsl:  propomnact (TedyioH), HAWIOH, KalpoH, JABCaH, MOJIUAITHUIIEH,
MTOJIUIIPOITUJIEH, MOJIMCTUPOI, MTOJIMBUHWIXJIOPH/I, Kay4yK, denon-
dbopmanpaeruaHas cMojaa. MeToapl OJIYYCHHS TOJTMMEPOB: TTOTMMEPH3AITUS, TIOJ
MKOHJEHCAMA. XHMHUYECKOE CTPOCHUE, CTPOCHHME U CBOMCTBA MOJUMEPOB.
Hectpykuus noaumepos. [Ipupoanbie nomumepsl. Kpaxman, nemionosa, OenKu.

Kommnekcubie coenunenus. OcHOBHbIE TepMuHBI. Krnaccudukamus: 1o
3apsiy KOMIUIEKCA; IO YUCITY MECT, 3aHUMAEMbIX JIMTaHAAMU B KOOPAWHALIMOHHOW
chepe; mo mpupone auranga. Homenkinarypa. CTpykTypa M CTEPEOXUMHUSI.
N3omepust KOOPAUHAIIMOHHBIX COECAUHEHU; TPOCTPAHCTBEHHAs (T€OMETPUYECKAs])
M30MEpHS; ONTHYECKAsT U30MEPHUsl. DJIEKTPOHHBIE CBOMCTBA; OKPACKa; MAarHUTHBIC
cpoiictBa. [Ipumenenue.

7.2.6. MeTtoauka  BbICTABJIEHMSI OIEHKM TIpM  TPOBeJAEHHHU
NMPOMEKYTOUYHOM aTTeCTAlUMN

DK3aMeH MPOBOJUTCS IO TECT-OMmIeTaMm, Kaxablii U3 KOTOPBIX coaepxut 10
BOIIPOCOB U 3a7auy. Kaxx/iplii IpaBUIbHBIA OTBET Ha BOIIPOC B TECTE OIIEHUBACTCS
1 Gamnom, 3amava oneHuBaercs B 10 GamioB (5 OaioB BepHOE pelnieHue U S
0ayIoB 3a BEpHBIN OTBET). MakcuMaabHOE KOJWYECTBO HaOpaHHbBIX O6ai1oB — 20.

1. Onenka «HeyaoBIeTBOPUTEIBLHO» CTAaBUTCS B Cllydae, €CId CTYACHT
HaOpasi MeHee 6 OaJLIOB.

2. Ouenka «YIOBIECTBOPUTEIBHO» CTaBUTCA B CIly4ae, €CIM CTYACHT
Habpan ot 6 g0 10 GannoB

3. Onenka «Xopolo» CTaBUTCS B cllydae, €ciu CcTyAeHT Habpan oT 11 mo
15 6annos.

4. Onenka «OTIMYHO» CTABUTCA, €CIU CTyAeHT Habpan ot 16 mo 20
OaJIIoB.)

7.2.7 IlacnopT OLIEHOYHBIX MATEPHUAJIOB

Kon
Kontponupyemsie pa3aens! (TEMbI) . HaumenoBanue
Ne n/m KOHTPOJINPYEMOU
JVICTIATUTHHEI OLIEHOYHOT'O CpE/ICTBa
KOMIETEHIINH
1 Crpoenue BemectBa u peakimonHas |OIIK-1, OIIK-3  |KomnokBuywm,

CIIOCOOHOCTE BEIECTB KOHTpOJIbHAs paboTa,

3amuTa pedepara
2 Ocnosbl xumuueckoit TepmoaunHamuku|OIIK-1, OIIK-3  |KomnokxBuym,

U KUHETUKHU KOHTpPOJIbHAA pa60Ta,
3amMTa JJabopaToOpHBIX
pabot

3 PactBopsl. /JucniepcHeie cucteMsl OIIK-1, OIIK-3 CeMuHap, KOHTpOJIbHAs
pabora, 3amura
71a00paTOPHBIX paboOT
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BF.D1.82.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.AD.D0.BB.D0.B5.D0.BA.D1.82.D1.80.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BA.D1.80.D0.B0.D1.81.D0.BA.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D0.BD.D0.B5.D0.BD.D0.B8.D0.B5

4 DIEKTPOXUMHUYECKUE MTPOLIECCHI OIIK-1, OIIK-3 CemuHap, KOHTPOJIbHAS
pabota, 3amuTa
71a00paTOPHBIX padoT,
3amuTa pedepara

5 [Tonumeps! 1 0JIMromMepsl OIIK-1, OIIK-3  |Tect, KOHTpOJIBbHAA
pabora, 3amuTra pedepara
6 Xumuueckasi uAeHTUDUKAIHS OIIK-1, OIIK-3 Tect, KOHTpOJIBHAS

pabota, 3amuTa
J1a00paTOPHBIX pabOT

7.3. Meroanyeckue MaTepuHajbl, ONpeleIsIIOIHe  TNPOLEeIYPHI
OLICHUBAHMS 3HAHMI, yMeHMIi, HABBIKOB U (WJIM) ONBITA 1eSITeIbHOCTH

TectupoBanue ocymecTBiserca, JAUO0 TMPU TOMOIIM KOMIIBIOTEPHOU
CUCTEMBI TECTUPOBAHHUA, JTUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
OymaxxHoM Hocutese. Bpemss tectupoBanus 30 MuH. 3aTeM OCYLIECTBISETCS
IIpOBEpKa TECTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIJIACHO METOAUKHU
BBICTABJICHUS OLICHKU TP MPOBEICHNUN TPOMEKYTOUHOM aTTECTAIUH.

Pemenne craHAapTHBIX 3a7ad  OCYLIECTBISIETCS, JMOO TMpU MOMOLIU
KOMITBIOTEPHOM CHUCTEMBl TECTUPOBAHMS, JIMOO C HCIOJIB30BAHUEM BBIJAHHBIX
3aady Ha OyMaxkHoM Hocutene. Bpems pemenuss 3agad 30 muH. 3arem
OCYULIECTBJISIETCS. MPOBEpKA pEIICHUs 3aJad HSK3aMEHAaTOPOM U BBICTaBISETCSA
OLICHKA, COIVIACHO METOAMKM BBICTABJICHUS OLCHKA IIpU  MPOBEICHUU
IIPOMEKYTOUYHOM aTTECTALUH.

Pemenune mnpukinaaHbIX 3a7ad  OCYIIECTBISETCS, JIMOO TMpH TOMOIIU
KOMIIBIOTEPHOM CHUCTEMBI TECTHPOBAHMS, JMOO C HCIOJb30BAHHWEM BBIIAHHBIX
3ajau Ha OyMmMaxxHoM HocuTene. Bpems pemenus 3agad 30 muH. 3areM
OCYLIECTBJISIETCS IIPOBEPKA PpELICHUS 3aJad HSK3aMEHAaTOpPOM M BBICTABISAETCS
OLICHKA, COIJIaCHO METOAMKMA  BBICTABJIEHUS OLEHKA TMpU MPOBEICHUU
IPOMEKYTOUHOM aTTeCTal1H.

8 YYEBHO METO/INYECKOE U UTHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)
8.1 Ilepeuenb yueOHOIl JMTEpPaTypbl, HEOOXOAUMOM ISl OCBOCHUS
AUCHMILTAHBI
1. KopoBun, H. B. O6mas xumus / H.B. KopoBun. — M.: Beicur. mik., 2008.
— 546 c.

2. I'nunka, Hukonait Jleonunouu. OO6mias xumust [Tekct] : yued. mocobue

nonymeno MO CCCP / I'munka, Hukonaii JleonumoBuu ; moa pea. B. A.
[TonikoRa, A. B. babkoga. - 18-¢ u3., nepepad. u gom. - M. : FOpaiit , 2012

3. JTaGopatopHbIil TpakTUKyM 110 XUMuU: yueb. mocodue / O.P. CepryTkuHna,

O.B. ApramonoBa, JI.I'. bapcykoBa u ap.; mox ooOmi. pexa. O.P. CepryTkuHoii;

Boponex. roc. apx.-cTpout. yH-T. — Boponex, 2011. — 109 c.




4. Xumus [Tekcr] : yaeOHOE TocoOue / BopoHek. TOC. apXUTEKTYp.-CTPOUT.
yH-T ; o obmr. pen. I'. I'. KpuBnesoit. - Boponex : [0. u.], 2013

8.2 Ilepeyenbr HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMBbIX MNPH
OCYHIECTBJICHMH 00pa30BaTeJbHOI0 Mpolecca MO AUCHHUIJIMHE, BKJINOYas
nepeYyeHb  JHULIEH3MOHHOI0  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Nnpo¢ecCHOHAITBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. UreHue nexkumii OCYLIECTBIIETCSA C MCIIOJIB30BAHUEM IIPE3CHTALMU B

nporpamme «Microsoft PowerPoint».

2. Jlns BbIMOMHEHHS J1a0OpAaTOPHBIX pPabOT MCHONB3yeTCsl Y4YEOHBIN
Ja00paTOpHBI  KoMIUIeKC «XuMus», coBmectuMmbli ¢ [IK u cHaOXeHHbIN
POrpaMMHBIM 00ECIICUEHUEM.

3. Xwumunueckuii kartanor. Heopranunueckas xumusa. CailTel W KHHUIHU
http://www.ximicat.com

4. Chemnet - oduiuanbHOE 3JIEKTPOHHOE H3JaHWEe XHUMHYECKOro (akyiapTera
MI'VY http://www.chem.msu.ru/rus

5. CnpaBoyHO-UH(OPMALIMOHHBIN calT mo xumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS 11
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

1. YuebHO-1200paTOPHBIN KOMIUIEKC « XUMHUSI -ayn. 6421

2. Monomep H-160 -ayn. 6421

3. Jlabopatopnsiit pH-metp JIITY-01 -ayn. 6421
4. llIkad ¢ BBITSHDKHOM BEHTHIISAIIUCH - ayn. 6421
5. JJaGopatopHasi XuMH4eCcKasl mocyja - ayn. 6421
6. AKBaIMCTUILIATOP - ayn. 6422

Texnuueckue cpeocmea o0yueHus

1. HoytOyk - otaen opranu3anuu u o0ecrieyeHus: yueOHOTo mporuecca
2. MeaunanpoeKkTop Nporpamm - OT/ej] OpraHu3aluu 1 ooecreuyeHus: yueOHoro
npoiiecca

10. METOAUYECKHUE YKA3ZAHUSA IJI1 OBYYAIOLIUXCH 110
OCBOEHMIO JUCHUIIJIMHBI (MOAY JIA)

[To mucuunnuHe «XUMUS» YUTAIOTCS JIEKIUH, TIPOBOASTCA J1abOpaTOpPHBIE
paboThI.

OcHOBOW W3Yy4YeHHS IUCHUIUIMHBI SIBISIIOTCS JIGKIIMH, Ha KOTOPBIX
u3NaralTcs Hanbosee CyIeCTBEHHBIC U TPYIHbBIE BOMPOCHI, a TAKKE BOMPOCHI, HE
HaIIeIINE OTpaXeHHsI B y4eOHOH TuTeparype.

JIabopaTopHbie paOOThl BBIMOJHSIOTCS Ha JaOOPATOPHOM O0OOPY/IOBAaHUU B
COOTBETCTBHH C METOJIMKAMHM, TPUBEICHHBIMH B YKa3aHHUSX K BHITIOJTHEHHUIO padoT.

Bun yueOHbIX JleaTenbHOCTh CTyIEHTa



http://www.ximicat.com/
http://www.chem.msu.ru/rus

3aHSATUH

Jlexknus

Harmmcanne KOHCIIEKTa JICKITHM: KpaTKo, CXEeMaTHU4HO,
MOCIIEAOBATENbHO (UKCUPOBATh OCHOBHBIC IIOJIOKCHHSI, BBIBOJIBI,
bopMyIupOBKH, 000OIICHUS; MMOMEYaTh BAXKHBIC MBICITH, BBIICIATH
KJIIOYEBBIE CJIOBAa, TepMUHBL. [IpoBepka TEpPMHHOB, IOHATHH C
IMOMOIIIBIO SHIUKJIONEINM, cioBapei, CIIPAaBOYHUKOB v
BBIMICHIBAHUEM TOJIKOBaHHM B TeTpaab. OO003HAYCHHE BOMPOCOB,
TEPMHHOB, MaTepHaia, KOTOPbIE BbI3BIBAIOT TPYAHOCTH, ITOUCK
OTBETOB B PEKOMEHJyeMoil smreparype. Eciam camocTosTenbHO He
yaaeTcs pa3oOparbcs B Marepuaie, HeoOXoaumo chopMyInpoBaTh
BOIIPOC W 33JaTh MPENOAABATENI0 HA JEKIMH WIM HAa MPaKTUYECKOM
3aHSTHUU.

JlaGopaTtopHnas pabota

JlaBopatopHble  pabOThI  MO3BOJSIOT  HAYUYUTHCA  MPUMEHSTH
TEOPETUYECKUE 3HAHUA, IOJYYEHHbIE HA JIEKIMHM IPU PEUICHUU
KOHKpPETHBIX 3a7ad. YToObl Hambojee panuoHAIBHO M IOJHO
UCTIOJIB30BaTh BCE BO3MOXXHOCTH JIAOOPATOPHBIX ISl TOATOTOBKU K
HUM HEOOXOAUMO: cleayeT pa3o0paTh JEKLHUI0 0 COOTBETCTBYIOIIEH
T€ME, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3felioM Yy4yeOHHKa,
npopaboTaTh JOMOJHUTEIbHYIO JIUTEPATypy U HCTOYHMKH, PEIIUTH
3a/1a4yl ¥ BBIIOJHUTb JPYrUe NUCbMEHHBIE 3aJaHNUs.

CamocTosaTenbHas
paborta

CamocrositenbHas paboTa CTYIEHTOB CHOCOOCTBYET TITyOOKOMY
YCBOGHHS  ydyeOHOro  marepuaja U pPa3BUTHIO  HaBBIKOB

CaMOO6pa3OBaHI/IH. CamocrosTenbHas pa60Ta npeamnojaracTt
CIICAYIOMUC COCTABJIAIOIIHNE:
- pa60Ta C TCKCTaMM: y‘IC6HI/IKaMI/I, CIIpaBOYHUKAMMU,

JIOTIOJIHUTEIILHOM JIMTEpaTypol, a Takke MpopadOTKa KOHCIEKTOB
JICKITUH;

- BBIIIOJIHEHUE JJOMAIIHUX 3aJaHU U PaCYETOB;

- paboTa HaJ TeMaMH JIsl CAMOCTOSTEIbHOT'O U3YUYECHHUS;

- ydactde B paboTe CTyIEeHYECKMX HAy4YHBIX KOH(pEpEHIUH,
OJINMIIHNAT;

- NOATOTOBKA K MPOMEKYTOYHOM aTTECTALNU.

IToaroroBka k
MIPOMEKYTOYHON
aTTeCcTalun

I'oTOBUTBCS K TPOMEKYTOUHOM aTTECTALIMU CIEAYET CUCTEMATUYECKH,
B TEYEHUE BCEro cemecrtpa. VHTEHCHMBHAs MNOATOTOBKA JOJDKHA
HayaTbCsl HE IO3JIHEE, YEeM 3a MECSL-INOITOPA 10 IMPOMEXYTOUHOU
arrectanuu. JlaHHbIe Mepe] IK3aMeHOM Tpu JHA d(PPEKTUBHEE BCETO
HCII0JIb30BATh JIJIsl IOBTOPEHMS U CUCTEMaTU3allui MaTepruaa.




