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1. EJIN 1 3AJIAYHU OCBOEHMUSA JUCIIAITJIMHBbI

1.1. LeassMu OCBOEHHMS AUCHMILIMHBI «XHMMHS» SBISETCS (OPMUPOBAHUE COBPEMEHHBIX
IPEJCTaBICHUN 0 (yHJAMEHTAIBHBIX JOCTHKEHHUSIX B U3YUEHUHU PA3JIMYHBIX pa3AesoB XUMHM: 001as
U HEOpraHuyecKkas XUMHs, OOIIHME CBOWHCTBA PACTBOPOB, OCHOBBI XMMHUYECKOH TEPMOIMHAMUKH,
XMMHMYECKasi KNHETUKA U KaTaJu3.

1.2. 3agaunm ocBOeHHsI JMCHMILUIMHBI: TMPUOOpPETEHHWE CTYJAEHTaMHU 3HAHWMA W HaBBIKOB,
MO3BOJISIFOIIUX TMPUMEHATh WX TPU OCBOCHHHM JAPYTUX JTUCIHUIUIMH O0pa30BaTEIbHOTO IUKIA U
nocienyromeld mpoecCHOHATBHON AeATEIbHOCTH

2. MECTO JUCHMIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YueOHad JUCHMIIMHA «XHMMHSA» OTHOCUTCS K AUCHHUIUIMHAM 0a3oBor yactu b.15.08.03
00s13aTeNbHOM YacTH U OcBauBaeTcs B 1 cemectpe.

Hucuunimua BcerpauBaeTca B cTpykrypy OIIOII kak ¢ TOYKH 3peHUs MPEEeMCTBEHHOCTH
COJIEp)KaHusl, TaK W C TOYKM 3PCHHSI HENPEPBIBHOCTH IMporecca (GopMUpOBAaHUS KOMIICTECHIIUH
BBINTYCKHHKA.

Kypc noruuecku cBsi3aH C TEOPETUUYECKMMHU OCHOBAMU TEOPETUYECKUMH OCHOBAMHU XHUMHH,
Gbu3MKK, SJIeMEHTapHOW MaTeMaTWKu, MH(popMaTuku B oObeMe cpenHei mkoibl. ClemnoBaTeNbHO,
«BXOJHBIC» 3HAHUA M YMEHHUS OOYyYalomerocsi CBsS3aHbl CO 3HAHHUEM TEOPETHUUYECKHX OCHOB
BBIIIIE0003HAYEHHBIX TUCIUTUINH.

2.2, lns M3y4YeHUus1 JAHHON y4eOHOW AMCHMILIMHBI He00XO0AMMBbI CJIeAyIIue 3HAHUS,
yMeHUs, HABbIKH, GopMuUpyeMble NpeaecTBYIOIUMHA Y4eOHBIMU JUCIHILINHAMU:

- Marematuka, ®u3zuka, XuMus

3HaHUSA: TEOPETUUECKUE OCHOBHI U TIOJIOKEHHSI OCHOBHBIX Pa3/IeNIOB XUMUYECKON HAYKH.

YMeHus: pemars 3aa4u 10 HapaBICHUSIM: CTPOSHHUE aTOMOB 3JIEMEHTOB U CBOMCTB MPOCTHIX
U CIOXXHBIX BEIIECTB, 00pa3yeMbIX ATUMHU 3JIEMEHTAMH; MPOU3BOJIUTH TEPMOXUMUUYECKUE PACUETHI,
MPaBWJIbHO OMNPEAENATh HAalpaBlI€HUE NPOTEKAHUS XHUMHUYECKUX IMPOLECCOB, B TOM 4YHUCIIE
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX; COCTaBIISATh YPaBHEHUS OKUCIUTEIHHO- BOCCTAHOBHUTEIHHBIX
peaxkuuii; pacCUUTHIBATh PA3IUYHbBIE XapaKTEPUCTUKHU PACTBOPOB; MPEICKA3bIBATh O CTPOCHHUIO aTOMa
€ro CBOWMCTBA; MPUBOAUTH IPUMEPHI HCIOJIB30BAHUS JAHHBIX 3HAHUW B TEOPUM M TIPAKTUKE
OMOJOTMYECKHX HaYK.

HaBpiku: uCHONBb30BaHUS TEOPETUYECKUX OCHOB U TIOJIOKEHUH OCHOBHBIX pa3/iesioB
XUMHUYECKON HAyKH JIOJDKHBI CIIOCOOCTBOBATh OCO3HAHHOMY MPUMEHEHHIO OCHOBHBIX MOJOXKEHUHN
XUMHYECKOM HayKW [JIs pEHIeHUs 3ajad, KOTOpble MOCTOSHHO BO3HHKAIOT Yy CIEIHAINCTOB
OMOoIOru4YecKoro mpodus.

2.3. Mocaenyomue yyeOHbIe TUCHUIIHHBI (MOAYJH) U (WJIM) MPAKTHUKH, 1JIsI KOTOPBIX
He00X0AUMBbI 3HAHMS, YMEHHsI, HABBIKHU, (pOpMUpYeMble TaHHOH yueOHOM M CUMIIJIMHOM:

— OO1mas reojorus,

— XUMHS TOPIOYNX MCKOIAEMBIX,

— 'eosiorus ¥ reoXuMusi TOPIOYUX HCKOMAEMBIX

— OOmas 3KoJIoTH,

— OxpaHa OKpy»Karolei cpenpl,

— OCHOBBI IPUPOAOTIOIB30BAHMUS.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS MO JUCHUIIJIMHE

[Tporniecc ocBOeHHMs AMCLUUIUIMHBI HAIpaBlIeH Ha (DOPMUPOBAHHE 3JIEMEHTOB CIEIYHOIIUX
komnereHmi B coorserctBun ¢ ®I'OC BO u OITOII BO no faHHOMY HanpaBiIeHUIO IOATOTOBKU:



a) oomenpodeccuonansubix (OIIK):
OIIK-1 CnocoOeH npuMeHsTh 3HaHUS (pyHAAMEHTaJIbHBIX pa3fesioB HayK o 3emie, 0a3oBbie
3HAHUS ECTECTBEHHOHAYyYHOI0 W MaTeMaTH4YeCKOro IUKIOB IPU PEIIEHWU CTaHJApTHBIX 3ajad

HpO(l)eCCI/IOHaHBHOI;'I JACATCIIBbHOCTH.

Taoauna 1. lekomno3unus pe3yjabTaToB 00y4eHUs

Kox n [InanupyemMble pe3yabTaThl 00yUeHHUsI IO TUCITUTUTHHE
Kox HaUMEHOBAHUE (MonyII0)
KOMITETCHIIMH HHARKATOPA
JOCTHIKEHUS 3uatb (1) YmMmerts (2) Bnanets (3)
KOMITETEHIIMH
OIlIK-1 OIIK-1.1. 3naer - OCHOBHBIE - IPUMEHATH 3HAHUS | - 3HAHUSIMU B
TEOPETUYECKHUE 3aKOHBI XUMHH; MaTEeMaTHYSCKOI0 MaTeMaTHYCCKOTO
OCHOBBI TEOPETUYCCKHE amnmapara, ammapara
(hyHIaMEHTAIBHBIX | OCHOBBI - pelaTh pacueTHbHIC
pas3aeinos HEOPraHU4EeCKOW, | U
MaTeMaTUuKH, B aHAJIMTHYECKOM, AKCIIEPUMEHTAJIbHBIC
ooneme, OpraHuYeCcKoM, 3aJ1a4u;
HEOOXOMUMOM I | (pr3HUECKOM 1
BJaJCHUSI KOJIIOMTHOM
MaTeMaTUYEeCKUM | XUMHH (COCTaB,
anmapaTom CTpOCHHE,
reorpauyeckux CrocoObI
HayK 1 TIOJTYYCHUSI U
KapTorpaduu; CBOICTBa
3Haer BEIIICCTB,
TEOPETUYCCKHUE 3aKOHOMEPHOCTH
OCHOBBI TeOrpauul | MPOTCKAHUSI
Y B3aUMOJICHCTBUI | XUMHUYCCKUX
B reorpa)uyeckoi | MpOLECCOB).
000J09Ke
OIIK-1.2. Ymeer - OCHOBHBIC BUJBI | - A€lIaTh - HaBBIKaMHU
o0pabaThIBaTh CTAaTUCTUYECKOM | CTaTHCTUYECCKU 00paboTku
CTaTHCTUYCCKYIO uH(popMaIuu 000CHOBaHHBIE CTaTHUCTHYECKOMU
nH()OPMAIIHIO BBIBOJIBI uHpopMaIu
OIIK-1.3. Bmageet | - METOBI - IPUMEHSITh -
HaBBIKAMHU MaTEMaTHYECKOI0 | MAaTEMaTHUYCCKUM MaTeMaTHYCCKUM
MaTeMaTUYECKOro | aHalM3a ammapar Juis aHaJIM30M JIJIs
aHanu3a mnpu OIMCAHMUs, aHAJIN3a, | OIMHCAHMS U
o0paboTke TEOPETHUUECKOTO U MO/IETUPOBAHUS
reorpaduYeCcKux u HKCIIEPUMEHTAIBHOTO | XUMUYECKUX
Kaprorpaduaeckux HCCIICIOBAHUS U CHUCTEM, SIBJICHHH
JIAHHBIX MOJICTUPOBAHUS U TIPOLIECCOB
XHUMUYECKUX CHCTEM,
SIBJICHUM U
IIPOIIECCOB

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

! VKa3bIBAIOTCS B COOTBETCTBHH C yrBepxkaenHsiMu B OTIOIT BO
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OOmast TpyIOEeMKOCTh JUCHUIUIMHBI B COOTBETCTBUM C YYE€OHBIM IUIAHOM COCTaBIsAET 3
3aueTHble eauHuIbl (108 gacos).

TpyI10eMKOCTh OTAETBHBIX BHIOB y4eOHOW pabOTHl CTYICHTOB OYHOW, OYHO-3a0YHOU H
3a04HOM opM 00yueHus npuBeeHa B Tadmuie 2.1.

Taouuna 2.1. TpynoeMKocTh 0T/IeJIbHBIX BUI0B Y4eOHOH padoThl 10 popmam o0yueHust

Bun yaeOHol 1 BHey4eOHOH pabOThI JUTIs1 O4HOHM (hOpMBI 00YICHUS
O0BeM QUCIUILIMHEI B 3a4€THBIX €IUHUIIAX 3
O0BeM OUCIUILUIMHEI B aKaJEMAYECKUX dacax 108
KonTakTHas pabora oOydJaromuxcs ¢ mpernoaBaTesieM (BCero), B 3725
TOM YHcIIe (Jac.): ’
- 3aHATHS JIEKIIMOHHOTO TUIIA, B TOM YHUCJIE: 18

- IpaKkTU4ecKas MoJAroToBKa (€CiIH MpeaycCMOTpeHa)

- 3aHATHUA CEMHUHAPCKOI'0 THUIIA (CCMI/IHapBI, IMPAKTUYCCKUC,

18
nabopaTopHbIE), B TOM YHUCIIE:
- IpaKTHYECKasl MOATOTOBKA (€CIU MPETyCMOTpEHA)
- KOHCY/IbTaIs (IPeIPK3aMEHAIIMOHHAS ) 1
- IPOMEKYTOUHAs ATTECTAIUS 110 JUCIUIUIHHE" 0,25
CamocrosTenbHas paborta o0yyaronuxcs (dac.) 70,75

CDopMa HpOMe)KYTOIIHOﬁ aTTcCTanuu o6yqafomeroc;1

sK3ameH — 1 cemectp
(3auet/aKx3amMeH), cemecTp (bI)

Conepxkanue JUCHUILUIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaMm (paszieiiaM) C yKa3aHueM
OTBEJCHHOTO HAa HHX KOJIMYECTBA aKaJeMUYCCKMX 4YacoB W BHJOB YYCOHBIX 3aHATUH U
CaMOCTOATENbHON PabOTHI, ISl KaXK0i PopMbI 00yUeHHUsI PEICTAaBIECHO B Tabmuie 2.2.

Tabauna 2 — CTpyKTypa U colepkaHue TUCHUILIUHBI (MO1YJIs1)

0J151 OUHOU hopmbl 0OYUeHUA

KonrakTHas pabora, gac. dopma TEKyIIEro

J1 113 JIP KOHTPOJIA
YCIIEBACMOCTH,

dhopma
MIPOMEKYTOUHON
aTTecTaluu
[no cemecmpam]

Pa3nen, TeMa IUCIUTLIMHBI KP CP,

(Momysst) B B B / gac.
Ta. | JIP | 9. | KT

III1 III1 III1

HUroro gwacos

w3

Cemectp 1.

Tema 1. Ocnosnvie nonsmus OTuyer o

U 3aKOHbL XUMUL nabopaTopHOM

pabote Nel, Craua
3aIlaHUN UTA

CaMOCTOSTEILHOM
MMOATOTOBKH

Tema 2. Cmpoenue amoma. Otuer no
Cospemennvle npedcmasie- nabopaTtopHOH
HUsL 0 CMPOEHUU AMOMa ) 2 8 12 pabote Ne%, Cnaua
3aJaHuN IS
CaMOCTOSITETbHON
MOJITOTOBKH

2 YucmoBele JaHHBIC B ﬂaHHOﬁ CTPOKE COOTBETCTBYIOT TPYAOEMKOCTH, yKaSaHHOﬁ B y‘l€6HOM IJIaHE B CTOJ'I6L[C «Komc.

(st Tp.)»
YnciioBble JaHHbIE B IAHHOW CTPOKE COOTBETCTBYIOT TPYAOEMKOCTH, YKa3aHHOH B yueOHOM Iutane B cronone «KITA»
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KonTakTHas paboTa, 4ac. dopma Tekyiero
JI 113 JIP 8 KOHTPOJIA
g YCIIEBAEMOCTH,
Pazgen, Tema qUCHUILIAHBI KP CP, & dopma
(Mozyst) Bolml| B B / 1ac. § MPOMEKYTOYHOM
J | tu 3 | T JP | 4. | KIT < aTTecTaluu
11 11 11
[no cemecmpam]
Tema 3. Ilepuoouueckuti Ortyet Mo
3axon u Ilepuoouueckas nabopaTtopHOH
cucmema. Ceoticmea 2 2 8 12 | pabote Ne3, Cnaua
IEMEHMO8 U UX COCOUHEHULL 3aIaHUN UIA
CaMOCTOATENbHOU
MOJITOTOBKH,
Tema 4. OcnosHbie Kraccwl Ortyet Mo
HeopeaHudecKux coeOuHenull nmabopaTopHOM
2 2 8 12 | pabote Ned, Cnaua
3alaHui s
CaMOCTOSTENIbHOMI
MOATOTOBKHU
Tema 5. Obwue ceoticmea Ortuer 1o
pacmeopos. Cnocobdwl nabopaTopHOM
BbIPANCEHUSL KOHYCHMPAYULL 2 2 8 12 | pabore Ne5, Cnaua
3aJaHuN 7151
CaMOCTOATENbHOU
MTOATOTOBKH
Tema 6. Teopus Ortuer no
2NEKMPOIUMUYECKOU nabopaTopHOM
ouccoyuayuu 2 2 6,75 | 10,75 | pabore N96v, Cnaua
3alaHui s
CaMOCTOATENbHOU
MOJITOTOBKH,
Tema 7. Ocro8bl xumuuecKkoi 12 Ortuer 1o
MepMOOUHAMUKY nabopaTopHOM
2 2 8 pabote Ne7, Craua
3a/laHui s
CaMOCTOSITeTTbHON
MOJITOTOBKHU
Tema 8. Xumuueckas 12 Ortyet mo
KUHEeMUKa U Kamaaus nabopaTopHOM
2 2 8 pabote Ne§8, Craua
3aJ]aHUN 151
CaMOCTOATENbHOU
MTOATOTOBKH
Tema 9. Ocrogwl 12 Ortuer 1o
2NEKMPOXUMUU nabopaTopHOM
2 2 8 pabote N9, Craua
3alaHui s
CaMOCTOATENbHOU
MMOJIFOTOBKH,
KoncyabTanumn 1
KoHTpoJb npomMeskyTo4HO 0,25 JK3aMeH
aTTecTaluu
HUTOI'O 3a cemecTp: 18 18 70,75 | 108
Hroro 3a Bech nmepuon 18 18 70,75 | 108




Ipumeuanue: J1 — nexuus; [13 — npaktudeckoe 3ansatue, cemunap; JIP — maboparopnas pabota;
ITIT — npaktuyeckas noaroroska; KP / KIT — kypcoBas pabora / kypcoBoii mpoekt; CP —
caMmocTosiTeNbHas paboTa

Tabdauna 3. Marpuua cooTHeceHHMsI pa3ejioB, TeM Y4eOHOH JUCHUILUIMHBI U (POPMHUPYEeMBIX
KOMIIeTeHI NI

Paznen, tema Koi-Bo Koz Obmee
[ —— 4ACOB KOMIIETEHIIUH KOJII/I‘-IGCTBOV
OIIK-1 KOMIICTCHITUHN

Tema 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHUH 12 + 1
Tema 2. Crpoenune atoma. CoBpeMeHHbIE 12 + 1
MIPEACTABJICHUS O CTPOCHUH aTOMa
Tema 3. Ilepuoauueckuii 3akoH u Ilepronnueckas 12 + 1
cucteMa. CBOICTBA 3JIEMCHTOB U UX COCIUHCHUI
Tema 4. OCI:IOBHBIG KJIACChl HEOPTraHUYECKUX 12 + 1
COCIMHEHMI
Tema 5. OGmiue cBoiicTBa pacTBOpoB. CriocoObl 12 + 1
BBIPKCHUS KOHIICHTPAIIHIA
Tewma 6. Teopust SIEKTPOITUTHICCKON TUCCOIUAIIAN 10,75 + 1
Tema 7. OCHOBBI XUMHYECKOW TEPMOJTUHAMUKHI 12 + 1
Tema 8. XumMuyeckass KHHETHKA U KaTajanu3 12 + 1
Tema 9. OCHOBBI JIEKTPOXUMUU 12 + 1
Koncynpranun 1
KoHTpons MpoMeKyTOUHOI aTTecTariu 0,25
Hroro 108 1

Kpartkoe cogep:xkanue Ka:ka10i TeMbl JUCHHUILIMHBI (MOYJIs1)

Tema 1. OcHOBHBIC NOHATHSA W 3aKOHbI XHMHH

OcHOBHBIE XMMHMYECKHE IOHSTHSA: aTOM, MOJIEKYyJla, XUMHYECKHH 3JIEMEHT, XMMHYecKas
peakius. ATOMHO—MOJIEKYJISIDHOE YY€HHE, KaK (yHJaMEHT COBPEMEHHOHM XUMHH. ATOMBI U
MOJIEKYJIbl KaK JUCKpeTHbIe 4YacTHUIbl. OTHOCUTEIbHBIE aTOMHBIE M MOJIEKYJSpHbIE Macchl. MoJb.
3akoH ABoraapo. MossipHas Macca U MOJISIpHBII 00bEM. OnpeiesieHre MOJIEKYJIIPHBIX MaccC BEIECTB
B ra3000pa3HOM COCTOSTHUU. ['a30BbIe 3aKOHBI. DKBUBAJICHT. 3aKOH 9KBUBAJIIEHTOB. 3aKOH MTOCTOSIHCTBA
COCTaBa. 3aKOH COXPAHEHHUs MacChl BEUIECTB. 3aKOH COXPAaHEHUS DHEPTHUH.

Tema 2. Ctpoenne atoma. CoBpeMeHHbIE MPEJACTABIEHUS 0 CTPOEHUN aTOMa

CoBpeMeHHbIE NIPEACTABIEHUS O CTPOCHUH aTOMa. DKCIEPUMEHTAIbHBIE OCHOBAHMSI YUYEHUS O
CTPOECHHH aTOMOB. KOpIyCKyJsspHO—BOJHOBOM JIyaJM3M MHKpOYacTul. Teopus CTpoeHHs aToma
Bogopoga Huibca bopa. ATOMHBIE CHEKTpBI. DJIEMEHTBHI BOJIHOBOM MEXaHUMKH aTOMOB. IIpuHnmn
HeonpeneneHHoctu ['eitnzenOepra. KBanToBble umcna, (QU3WUECKHl CMBICT KBAaHTOBBIX YHCET.
AtomHble opOutanu. IIpuHIUMOBI 3amoHEeHHs aTOMHBIX oOpOuTaledl 3JeKTpoHamH. s—, p—, d—,
f-opburanu, uX KoHQUrypauuum U -HHEpreTHUeckue xapaxktepucTuku. Ilopsnok 3amonHeHus
opbutaneit snexktpoHamu, npuHuui Ilaynu, npaBuna I'yana u KieukoBckoro. CTpoeHue CIOXKHBIX
aToMoB. DakTOpHI, BAMSIIONIME HAa SHEPTHIO AJIEKTPOHOB B MHOTOXJIEKTPOHHOM aTtoMme (3apsn sipa,
IJIaBHOE KBAaHTOBOE YHCIIO0, Y3PPEKTH IKPAaHUPOBAHUS U IPOHUKHOBEHH).

Tema 3. Ilepuoauyeckuii 3akoH u [lepuoanyeckasi cucrema. CBoiCTBA 3JIEMEHTOB U MX
coeIMHEeHU

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema snemeHtoB J[. M. MenneneeBa B cBere
yUYEHHs O CTpoeHuH atoma. [lepuonuyeckas cucreMa U MOPSAKOBBIM HOMep (MECTO) 3JIEMEHTa KaK ero
BAOKHEWIAsg Xapakrepuctuka. I[lepumonsl M rpynnel. PacnonokeHue METAIOB W HEMETALIOB B
MIEPUOANYECKON CHCTEME. DIEKTpPOHHBIE aHaoru. KaliHocuMMeTpuuHble aneMeHThl. [leproaunueckoe



M3MEHEHHE CBOMCTB XMMUYECKHX AJIEMEHTOB, cOelMHEHH. Pagiycsl aToMOB ¥ HOHOB. D¢ (eKTUBHBIN
3apan atoMa. BrTopudyHas NEpUOAMYHOCTb. OHEPrus HWOHU3ALUMM U CPOACTBO K JJIEKTPOHY.
DNEeKTPOOTPULATENILHOCTh JIEMEHTOB. [1eprOAMYHOCTh U3MEHEHHUS CTENIEHHU OKHMCIIEHUS 3JIEMEHTOB.
PacnipocTpanenre XMMHUUECKHUX 3JIEMEHTOB B 36MHOU Kope. XUMUYECKHI cOCTaB OTIENbHBIX Teocdep.
X¥UMHS HEMETAJUIOB: BOJOPOJ, TaJOreHbl, XalbKOreHbl (BOJAa, NEPOKCHJ BOJOPOJA), 3JIEMEHTHI
MOATPYIIIBI a30Ta, YIJIEpoa U KpeMHUM. Xumus s— U p—MeTtaiuioB. Lllenounsie MeTamibl: nojy4eHue,
CTpoeHHe, (PU3UKO—XUMHUYECKUE CBOMCTBA, UX COCNUHCHUS. bepruii, Marauii u me109Ho3eMeIbHbIC
METaJIJIbl: TOJIyYE€HUE, CTPOCHHUE, (PU3MKO—XMMHUYECKHE CBOMCTBA, >KECTKOCTh BOJBI. DIEMEHTHI
TPEThEH TPYIIBI TEPUOIAUYCCKON CHCTeMbl. XuUMHS d—3JIEMEHTOB: METaUIbl YE€TBEPTOW, MATOM,
mectoi u cenpmoit rpyni [IC. biiaropoansie rassl. MeTamibl BOCBbMO TPYIIIIBI.
Tema 4. OcHOBHBIE KJIaCChl HEOPraHUYECKUX COeANHEHUH

Knaccudukanus Heopranuyeckux coeAuHeHUd. OKCUAbI, KHUCIOThI, OCHOBaHUS, COJH,
HOMEHKJIaTypa, CBOMCTBA. XMMHMYECKHE CBOWCTBA. I'eHeTHUecKas CBs3b. BOIOPOIHBIN IOKA3aTelNb.
OOMeHHbIE peakIuu B pacTBOpax. ' maponus cosiel, pa3iMuHble cllydyau TUApPOJIN3a CoJieil, CMellleHne
TUAPOIN3A.

Tema 5. O01mme cBoiicTBa pacTBOPOB. Croco0bl BbIpasKeHHsI KOHIIEHTPALM i

OCHOBHBIC TIOHSITHS: CUCTEMa, KJIACCHU(HUKAIMS CUCTEM, TEOPUU PACTBOPOB, KIACCH(PUKAIIHS
BEUIECTB IO PACTBOPHUMOCTH, KIacCHU(UKAlMsi PacTBOPOB IO HackllleHHOCTU. Kpucramnuzanus,
nepekpuctauuzanis. CriocoObl BRIPAKEHHS COJIEPKaHMsI PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

Tema 6. Teopus 3J1eKTPOJTUTHYECKOH TN CCONUATTAN

OCHOBHBIE TIOJIOKEHHUSI TEOPUH IIEKTPOIUTUYECKON nucconpanui. OCcoOEHHOCTH PacTBOPOB
anekTponuToB. Cnabbie anekrponuThl. KoHcTanTa U cTenenp aucconuanuu. KucioTel, OCHOBaHUS U
COJIU B CBETE TCOPHUU IJICKTPOJIUTUUYECKON aucconmanuu. Pacuer konuentpamnuii nonos H+ u OH- B
BOJHBIX PACTBOpPAX KHUCJIOT M OCHOBaHUW. Teopusi CHIBHBIX 3JEKTPOJIUTOB. AKTHUBHOCTb HOHOB.
HNonnas cuna pactBopa.

Tema 7. OCHOBBI XMMHUYECKOI TEPMOTUHAMUKHU

OHepreTuka M HalpaBiICHUE NPOTEKAHUS XMMHUYECKUX MPOLECCOB. BHYTpeHHSS W SHTaIbNUA
sHeprus BemecTB. CTaHaapTHbIE ycinoBUA. DHTpomnus. DHeprusi ['u66ca. HampaBnenue mporexaHus
XUMHAYECKHX TporueccoB. Tepmoxumus. TermnoBoil 3¢(ekT XMMUYIeCKHX peakiuil Mpu MOCTOSHHOM
JaBlIeHUM M TpU HOCTOSHHOM oObeme. Temnora oOpa3oBaHMs W TEMJOTa CrOpaHMs BELIECTBA.
Tepmoxumuueckre pacueTsl. 3akoH ['ecca U cieCcTBUSI U3 HETO.

Tema 8. XumMnveckass KHHETHKA M KaTaJIN3

CkopocTh peakuuu, BIMSHHE pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XUMHYECKOH pPEaKIUH.

ITpaBusno Bant-I'od¢a. 'oMoreHHslit 1 reTeporeHHbli KaTanus.
Tema 9. OcHOBBI 3JIEKTPOXUMHHU

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb, BOCCTAaHOBMUTEIb, OKHCICHHE,
BOCCTAHOBJIEHHE. THIBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MporeccoB. CocTaBieHHE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUH METOAAMHU 3JEKTPOHHOro OajaHca M TMOJypeakuuit
(MOHHO-3JIEKTPOHHBI MeTon). BnusHue KHCIOTHOCTH Cpeapl Ha NPOAYKTHI OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIHUNA. DIEKTPOIU3 PACIIaBOB M BOJHBIX PAaCTBOPOB 3JIEKTPOJIUTOB. 3aKOHBI
®Dapages.

5. METOJIWYECKHWE YKA3AHUSA 1O TIPEMTOJABAHUIO
1 OCBOEHUIO JUCLHHUILIUHBI (MOY.JI5T)

5.1. Yka3aHus 1Jis1 IpenojaBaresieidl M0 OPraHU3aluM U NPOBEACHUI0 Y4eOHBIX 3aHATHH
o AMCIHUMIIJIMHE

Memoouueckue pekomenoayuu npu npoeedeHun 1eKyuil

Jlexuu SBISIOTCSI OTHUM M3 OCHOBHBIX METOJIOB OOYYCHHS 0 AUCITUIUTHHE. | TaBHOM 3amadeit
KaX/I0M JEeKIUH SBISETCS PACKPBITUE CYIIHOCTH TEeMbl M aHAJIW3 €€ OCHOBHBIX IOJOXEHUH.
PGKOMeHJIyeTCH Ha nepBoﬁ JICKOUH JOBECTHU OO BHUMAHHA CTYJACHTOB CTPYKTYPY AUCHUIIIIMHBI U €TO
paszensl, a B JajbHEHIIEM yKa3blBaTh HAyalo KaXJOro pasiena (MOAayls), CyTb M €ro 3ajgauu, a,
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3aKOHYMB U3JI0KEHHUE, ITOJIBOJAUTE UTOT IO ATOMY pa3Jielly, YTOObI CBA3aTh €0 CO CIEIYIOIIUM.

ConepkaHue JIEKIHMA OMPEeesieTCs HACTOAMEH padodei mporpamMMmou JUCHUTIIMHBL Jliis
3¢ (HEeKTHBHOTO MPOBEICHUS JCKIIMOHHOTO 3aHATHS PEKOMEHIIYEeTCsI COOJIFOIATh MOCIIe0BATEILHOCTD
€€ OCHOBHBIX 3TAloB:

1. hopMynHPOBKY TEMBI JICKIUH;

2. yKa3aHH€ OCHOBHBIX M3y4Ya€MbIX pa3/JeliOB WM BOIPOCOB U IPEANOJAraéMbIX 3aTpar
BPEMEHU Ha UX U3JI0KECHUE;

. I3JI0’KEHUE BBOJHOM 4acTy;

. U3J10K€HHE OCHOBHOM YaCTH JICKIIUU;

. KpaTKue BbIBOJBI IO KaXJOMY U3 BOIIPOCOB;

. 3AKJIFOUYEHUE;

. PEKOMEHJAllMU JTUTEPATYPHBIX UCTOUHUKOB IO MU3JIara€MbIM BOIIPOCAM.

HauvanpHbplil 3Tan Kakaoro JEKIUOHHOTO 3aHSATUS — OIVIAILIEHUE OCHOBHOM TEMbI JIEKLIMHU C
KpaTKOM aHHOTAIMel mpeaiaraeMbIX sl u3ydeHus: BonpocoB. [IpenonaBarens 10KEH COOOLUIUTH O
MPUMEPHOM IIaHE MPOBEACHHUS JICKIMH U MPEANoIaraeMoM pacupeaenceHnn OropkeTa Bpemenn. Eciu
OuepeqHOE 3aHATHE SBJSETCS MPOAODKEHHWEM Mpelblaylieid JeKUuH, HEeoOXOJUMO KpaTKo
copMynHUpOBaTh TOJYYCHHBIE paHEE pe3yNbTaThl, HEOOXOIUMBIC I TOHUMAaHUS W YCBOCHUS
M3y4aeMbIX BOIIPOCOB.

B BBOAHON 4acTH JOCTATOYHO KPATKO XApaKTEPHU3YEeTCs MECTO M 3HAYECHHE JAHHOM TEMBI B
Kypce, aeTcsi 0030p BaKHEHIIMX HCTOUYHUKOB M (OPMYIUPYIOTCS OCHOBHBIE BOIPOCHI MJIM 33JlayH,
pelIeHrne KOTOPBhIX HEOOXOAMMO Ui CO3JaHHUsl CTPOMHOW CHUCTEMbl 3HAHMW B JAHHOW IMpPEIMETHOM
obnactu. B 9Toil yacTu NeKUMU AEMOHCTPUPYIOTCS OCHOBHBIE MENAarOrH4eCKHe METOIbl, KOTOPbIE
OyIyT NCTIIOIB30BATHCS TPU M3JI0KEHUHN MaTepualia i YCTaHABIMBACTCS KOHTAKT C ayJUTOPUEH.

OCHOBHas1 4acTh JICKIMU MMEET CBOEH IIEJIbI0 PACKPBITHE COAEPKAHUSI OCHOBHBIX BOIIPOCOB
WIM Pa3/ieloB M OINpeAeNseTcs] JOrMYecKol CTpYyKTypoil muaHa jekuuu. IIpu 3TOM umcnosb3yrorcs
OCHOBHBIE  TEAArOTMYECKUE  CIOCOOBI  U3JIOKEHUS  MaTepualia:  OINHCaHUe-XapaKTepPUCTHKA,
[IOBECTBOBaHME, OOBsicHeHHMe u Jap. IlpemomaBarens MJOMKEH TakXKe YMEIO HCIIOJIb30BAThH
3¢ (deKTUBHBIE METOAMYECKHE MPHEMbl H3JO0XKEHHS Marephala — aHajiu3, 00oOIIeHHe, WHAYKIHUIO,
JEeNYKLHIO, IPOTUBOIOCTABIECHUSI, CPABHEHMSI U T.J., 00ECIEUNBAIOIINE JOCTATOYHO BHICOKHM YpOBEHb
KayecTBa yueOHOro mporecca.

B 3akirounTenbHON YacTH JIEKIMM HPOBOAST 00001IeHre Hanboiee BaKHBIX U CYLIECTBEHHBIX
BOIPOCOB, JI€IAI0TCS BBIBOIBI, (DOPMYIUPYIOTCS 3a/1a4i JUI CAMOCTOSTENbHON paboThI ciyliaTeneil u
yKa3bIBaeTCsl peKOMeHyemas tuteparypa. OcTaBiieecs BpeMsi HCIOJB3YIOT JUIsl OTBETOB Ha BOIIPOCHI,
3aJlaBaeMble CIIyHIaTENIMHU, U 1711 BO3MOKHOM TUCKYCCHH O COJAEPKAHUU JIEKIINH.

Memoouueckue peKkomeHOAUUU K COOEPHCAHUIO NeKUUU

CopepxaHue JIEKIIMOHHOIO MaTepuana JO0JKHO CTPOrO COOTBETCTBOBATH COAEPKATEIBLHOU
4acTU YTBEP:KJIEHHON pabouell yuyeOHOW NHporpamMmbl AMCHMILIMHBI U COOTBETCTBOBAaTh OCHOBHBIM
IUJIAKTUYECKUM TPUHLMIAM, KOTOpbleé O00eCHeyuBalOT COOTBETCTBUE H3J1araeMoro mMarepuasia
HayYHO-METOJIMYECKUM OCHOBAM IE€Jarormueckoi nesrenbHocTH. OCHOBHBIMU U3 HHUX SIBISIOTCS
L[EJIOCTHOCTh, HAYYHOCTbD, TIOCTYITHOCTb, CUCTEMAaTUYHOCTb U HATJISAJHOCTb.

[lenocTHOCTh JEKIUMU OOECIEeUnBAETCs CO3JAAHMEM E€IUHOW €€ CTPYKTYphbl, OCHOBAaHHOH Ha
B3aMMOCBSA3M 3a7ad 3aHATHA W COJAEP)KaHMA MaTepuasna, IPEIHAa3HAYEHHOIO s YCBOEHUS
CTYJEHTAMHU.

HayuHocTp 5ekIMM TnpeanosiaraeT COOTBETCTBUE MaTepHaja OCHOBHBIM  IOJIOKEHUSAM
COBpEMEHHOM HaykH, aOCoJIIOTHOE IMpeobiagaHue OOBEKTHBHOIO (akTopa M J0Ka3aTeIbHOCTb
BBIJIBUTAEMBIX TOJIOKEHUH. J[71s1 HaydHO 0OOCHOBAaHHOM JIEKIIMHM XapaKTepHBI SICHOCTb, JIOTUYHOCTH,
apryMEeHTHPOBAHHOCTh, TOUHOCTb U CXKATOCTb.

[TpuHIMI TOCTYIMHOCTH JIEKIIMU MPEIoaraeT, 4To coiep>kaHre yueOHOTro MaTrepuaia JOHKHO
OBITH TOHATHBIM, & 00BEM JTOTO MaTepuajga MOCWIBHBIM JJI BCEX CTYACHTOB. JTO O3HAYaeT, YTO
CTENEHb CJIO)KHOCTH JIEKIIMOHHOTO MaTepuajna JOJDKHA COOTBETCTBOBAaTh YPOBHIO Pa3BUTHS U
MMEOIIEMYC 3anacy 3HaHUN U IIPEICTABICHUN CTY/IEHTOB.

CHucTeMaTHYHOCTh JIEKIIMOHHOTO MaTepuaja OINpEAeNsAeTCs B3aUMOCBS3BI0 HM3y4aeMoro
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Marepuajga C paHee W3YyUYEHHBIM, IIOCTENEHHBIM IMOBBIIIEHHEM CJOKHOCTH PacCMaTPUBAEMbIX
BOIIPOCOB, B3aMMOCBSI3bI0 YacCTeW H3ydyaeMOro marepuaia, 0000IIeHHeM H3YYeHHOr0o Marepuaia,
CTPOMHOCTBIO M3JIOKEHUSI MaTepuala 1o COACP)KaHUI0 M BHEIHel popme ero monauu, pyopukanueit
Kypca, TeMbI, BOIIPOCca U eAMHO00pa3ueM CTPYKTYphI IOCTPOSHHS MaTepHalia.

[TpuHIMN HATISATHOCTH COJCPKAHUS JICKIUH TpeOyeT HCIOJIb30BAaHUS NMPU UYTCHHUU JICKITUH
BU3YyaJbHBIX HOCUTeNeH wuH(pOpMalMu B BUAEC MPE3EHTAIM, MOCKOJIbKY OCHOBHOM TIOTOK
uHpopMaMKd B y4eOHOM TpoIecCe BOCHPUHUMAETCS 00ydaeMbIM 3pHUTENBHO. J[eMOHCTpaIlMOHHBIN
Marepual BO BCEX CIydasx JOJDKEH UIPaTh MOJYUHEHHYIO POJIb U HE MIOJMEHATh COAECPKAHUS JICKIUH.
B kaxnaplii MOMEHT JIEeKIMH HEOOXOJMMO JEMOHCTPUPOBATH TOJIBKO TOT HArJISAHBIA MaTepual,
KOTOPBIN WJUTFOCTPUPYET U3JIaracMbl€ MOJOKEHUS.

5.2. Yka3zanus 1J1s1 00y4a0IMXCcs 10 0CBOCHUIO TUCUUIJIMHBI (MOIYJII0)

Paboma nao xoncnekmom nexkyuu

Paboty Hajg KOHCHEKTOM CleyeT Ha4yMHAaTh C €ro J0paOOTKH, JKEIaTeIbHO B TOT XK€ JIEHb,
MOKa MaTepuas emie JIETKO BOCHpOM3BOAMM B mamatu (uepe3 10 yacoB mocie JIEKIMU B MaMSITH
ocraercsi He Oosiee 30-40 % wmatepuana). C uenbio A0pabOTKHM HEOOXOAMMO MPOYHUTATH 3aIUCH,
BOCCTAHOBUTh TEKCT B MaMATHU, a TAKXKE HCIPABUTHh OMUCKH, paciiu(PppoBaTh HE NPHUHATHIC paHee
COKpAIIleHHsI, 3alOJHUTh MPOMYIICHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cmeici. Jlamee
MPOYUTATh MaTepHall MO PEKOMEHYEeMOM JUTEpaType, pasperias B X0/€ YTCHUS BO3HUKIIHME paHee
3aTpyaHEHUS, BOMPOCHL, a TaK)Ke JOMOJHSS M HCIPABIsSAs CBOM 3alKCH. 3allUCU JIOJDKHBI OBITh
HaTJISITHBIMA, JUTSI 9€ro CIeAyeT NPHUMEHSTh pasIuvHbIE CIOCcOOBI BhIAeNeHUH. B xome mopaboTku
KOHCIIEKTa YTIyOJSIOTCS, pPACIIMPSIIOTCS U 3aKpEIUBIIOTCS 3HAHMA, a TaKXke JOIMOJIHAETCS,
WCIIPABIISICTCS U COBEPIICHCTBYETCSI KOHCIIEKT.

[ToAroTOBIEHHBIN KOHCIIEKT U peKOMEHIyeMas JINTepaTypa UCHOIb3YIOTCS PU MOJITOTOBKE K
CEMUHAPCKUM M TPaKTUYECKUM 3aHATHsAM. [loaroroBka CBOAMTCS K BHHUMATEIBHOMY ITPOUYTEHUIO
y4eOHOro MaTepuana, K BbIBOJY C KapaHJalloM B PYKax BCEX YTBEPKIEHUU U (OpMYIl, K PEIICHUIO
MIPUMEPOB, 33J]1a4, K OTBETaM Ha BOIPOCHI. [Ipumepsl, 3a1aun, BOPOCHI MO TEME SIBIISIIOTCS CPEACTBOM
CaMOKOHTPOJISI.

Paboma c pekomenoosannoii aumepamypoii

[Tpu paboTe ¢ OCHOBHON M JOMOJHUTENBHON JTUTEPATypOMl I1e1ecO00pa3HO MPUIEPKUBATHCS
Takoi mocienoBarenbHOCTH. CHayalla MpoYnTaTh BECh 3aJlaHHBIA TEKCT B ObicTpoM Temrie. llenn
TaKOT0 YTEHHsI 3aKJIF0YaeTCsl B TOM, YTOOBI CO3/1aTh 00IIlee Mpe/ICTaBlIeHe 00 N3ydaeMoM MaTepuaine,
MOHATHh OOIIMN CMBICT MPOYUTAHHOTO. 3aTEM MPOUYNUTATh BTOPUYHO, OOJIee MEJIEHHO, YTOOBI B X0J1€
YTEHUS MTOHATH U 3aIIOMHUTH CMBICI KaKI0M (ppasbl, KaKI0T0 MOJOKEHHS U BOIIPOCA B IIETIOM.

UteHue MPUHOCHUT TMOJIb3Y U CTAHOBUTCS MPOIYKTUBHBIM, KOTJIA COMPOBOKIAETCS 3alUCSIMHU.
OT0 MOXeT OBIThb COCTaBJICHHE TIUIaHA MPOYUTAHHOTO TEKCTa, TE3UChl WU  BBIIUCKH,
KOHCIIEKTUPOBaHMUE U JIp. BIOOp BH/IA 3aITUCH 3aBUCUT OT XapakTepa U3y4aeMoro MaTepuaia u Ienei
pabotsl ¢ HUM. Ecnu copeprkanne Matepualia HECI0KHOE, JIETKO yCBaMBaeMOE, MOKHO OTPaHHYUTHCS
COCTaBJICHHEM IUIaHa. Ecim maTepuan COAEpKUT HOBYIO W TPYIHO yCBamBaemyro HWHQoOpmaIuio,
11e71eco00pa3HoO ero 3aKOHCIIEKTUPOBATh.

B nporecce n3yuenus mareprana UCTOUHHUKA U COCTABJICHHS KOHCIIEKTa HYXXHO 00s3aTeIbHO
MPUMEHSTh Pa3IUYHbIC BBIJEIICHUS, MOJ3ar0JIOBKU, CO3/1aBasi OJOYHYIO CTPYKTYpY KOHCHEKTa. DTO
JIeTaeT KOHCTIEKT JIETKO BOCIIPUHUMAEMBIM U yIOOHBIM 17151 paOOTHI.

Iloozomoexa k nabopamopuvim padomam

[ToaroToBka K J1aOOPATOPHBIM 3aHATHIM IPEAINOIaraeT MpeaBaAPUTEIHbHYI0 CaMOCTOATEIbHYIO
paboTy CTYACHTOB B COOTBETCTBHUU C METOAMYECKUMH pa3paOdOTKaMH MO KaXKJI0H 3arJaHupOBaHHOU
TeMe.

JlabopaTopHble 3aHATHS MO3BOJSIOT HHTETPUPOBATH TEOPETUUYECKUE 3HAHUS U (POPMHPOBATH
MPAKTUYECKUE YMEHUS M HABBIKU CTYJIEHTOB B MPOIIECCe YIEOHOU IeATeTLHOCTH.

CTpykTypa M TMOCIEIOBATEIbHOCTh 3aHATHI: HAa TMEPBOM, BBOJAHOM, 3aHSTUU MPOBOJUTCS
WHCTPYKTaX OOYYalOmMXCs TO OXpaHEe Tpy/a, TEXHHUKE OE30MacCHOCTH W TpaBujaM pabOThl B
naboparopuu TO WHCTPYKIMSAM YTBEPKICHHOTO oOpas3ia ¢ ¢ukcaiuell pe3ylbTaToB B KypHale
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MHCTpYyKTaxa. OOydaromuecss TakKe 3HAKOMSTCA C OCHOBHBIMH TPEOOBAaHUSIMH TPENOAABATENS I10
BBITIOJITHCHUIO Yy4eOHOTO IIaHa, ¢ rpadMKOM MPOXOXKIACHUS 1abOpaTOPHBIX 3aHATHH, C TpadhuKoM
MPOXOKIACHUA KOHTPOJIBHBIX 3aﬂaHHﬁ, C OCHOBHbBIMH (I)OpMaM OTYETHOCTH IT1O BBIIIOJIHEHHBIM pa60TaM
U 3aJJaHUSIM.

JlaboparopHbie paOOTHI BBHITIOIHSAIOTCS B COOTBETCTBUU C METOJIMUECKUMHU YKa3aHUSMHU.

CrtpykTypa 1a60paTOpHOTO 3aHATHUS:

- OGT:SIBJICHI/IC TEMBI, LICJIN U 3aJa4 3aHATHA.

— [IpoBepka TeopeTuuecKoi MOArOTOBKU CTYJEHTOB K JJAOOPATOPHOMY 3aHSTHIO.

— BrimonHenue 1abopaTopHoii paboTHI.

— [loaBenenue utoros 3ausaTHs (popmynupoBaHue BHIBOIOB).

— Odopmiienue oryera.

— 3amuTa paboThl MPEno1aBaTeN0 JUCUUILINHBL.

Memoouueckue pekomenoayuu no nOO20MoGKe K IK3ameHy

[Ipy moarotoBke K SK3aMeHY (B KOHIIE CEMecTpa) IMOBTOPATh NPONACHHBIN Marepuan B
CTPOTOM COOTBETCTBUM C Y4eOHOH NpOrpaMMoii, MPUMEPHBIM IIepeuHeM Yy4eOHBIX BOIPOCOB,
BBIHOCAIMXCS Ha 3a4eT W CoJepKaluxcs B JaHHOM mporpamme. Mcmonb3oBath JuTEpaTypy,
PEKOMEHIOBaHHYIO TpernoaaBareieM. OOpatuth 0co00€ BHHUMAaHHWE HA TEMbl yUCOHBIX 3aHSATHH,
MPOMYIIEHHBIX CTYAEHTOM 10 pa3HbiM mpuuuHaMm. [lpm HeoOxomumocTu oOpaTuThes 3a
KOHCYJIbTAIICH W METOINICCKON IMTOMOIIBIO K MPEIOAaBaTEeIIIO.

Tab6unna 4. Coaep:kaHue caMOCTOATEIbHOM PadoThl 00y4AOIIMXCS

Bonpocsl, BeIHOCUMBIE Kon-Bo
®dopMbl pabOTHI
Ha CAaMOCTOSATEIbHOE U3YUCHUE 4acoB
Tema 1. OcHOBHBIC TOHSTHUS U 3aKOHBI XUMUH. OdopmieHue ortdera IO
OTHOCHTENbHBIE ATOMHBIE 1 MOJIEKYJIIPHBbIE MacChl. MOJb. nabopatopHoit  pabore
3akon ABoragpo. MonsipHas Macca U MOJISIPHBIM OOBEM. Nel, Cnaua 3amanuii asis
Omnpenenenre MOJEKYISIPHBIX MacC BEIIECTB B ra3000pa3HOM 8 CaMOCTOSITETTbHOM
cocrossHuu.  ['a30Bble  3aKOHBL.  DKBHUBAJIEHT.  3aKOH MOJArOTOBKH

OKBHBAJICHTOB. 3aKoH IIOCTOAHCTBA cocCTana. 3aKoH
COXPAaHCHUA MAaCChl BEIICCTB. 3akoH COXPAHCHUS DHCPIUU.

Tema 2. Ctpoenne atoma. CoBpeMEHHBIE MPEICTABICHUS O Odopmrnenne ortdera Mo
CTPOCHUU aTOMa nmabopaTopHoi  pabore

ATOMHO-MOJIEKYISIPHOE y4EeHUE, KakK byHI1aMeHT Ne2, Cnava 3amanuii st
COBPEMEHHOW XUMHUHU. ATOMBI U MOJIEKYJIbI KaK JUCKPETHBIC CaMOCTOSITEIIbHOU
yacTulpl. COBpEMEHHbIE MPEJICTABIEHUS O CTPOCHUHU aToOMa. 8 IIOJITOTOBKHU

DKCNEepUMEHTAIBHBIE OCHOBAHUS YUEHUS O CTPOSHUU aTOMOB.
AToMHBIE CcHeKTpbl. DakTOpbl, BIMSIOLIME HA SHEPIHUIO
AJIEKTPOHOB B MHOTO3JIEKTPOHHOM arome (3apsn  sapa,
TNIaBHOE KBAHTOBOE YHUCIO, A(PGEKTHl IKPAHUPOBAHUS H

IIPOHUKHOBEHUS).
Tema 3. Ilepmonnueckuii 3akoH u llepnomnueckas Odopmnenue oryera 1o
cucrema. CBOMCTBA 3JIEMEHTOB U UX COEAMHEHUN nabopatopHoit  pabore
PacmipocTpaHneHne XMMHUYECKHUX JIEMEHTOB B 3¢MHOU KOpE. Ne3, Cpaua 3amanuii nis
XUMUYECKHI ~ cOCTaB  OTHENbHBIX  reocdep.  XuMmus CaMOCTOATEIILHON
HEMETAJIJIOB: BOAOPOJ, TaJIOTE€HbI, XaJbKOI'€HbI, 3JIEMEHTHI IIOATOTOBKH

MOATPYMNIBI a30Ta, YIJIEPOA M KpeMHUH. XHMHS S— U
p—MetaiuioB. lllenoynble MeTayuIbl: IOMYyYEHUE, CTPOCHHE,
(UBUKO—XMMUYECKHE CBOMCTBA, UX COCIUHEHHS. DIEMEHTHI
TPETbE  TPYNIIBl  NEPUOAUYECKOW  CUCTEMBI.  XUMHS
d—oaaeMeHTOB: MeTaulbl YETBEPTOW, MATOM, IIECTOH W
ceapmoit rpynn IIC. briaropoansie rasel. Metaiibsl BOCbMOi

TPYIIIIBL.
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Tema 4. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTMHEHUI Odopmierre oryera 1O

Okcuabl, KHUCJIOTHI, OCHOBaHUS, COJHU, HOMEHKJIATYpa, naboparopHoit  pabore
CBOWCTBA. YpaBHEHHUS XUMHUYECKUX peakiuuil. Pacuérsl mo 8 Ne4, Cpaua 3amanmii s
YpaBHEHUSM pEaKIIUil. CaMOCTOSITEIIbHOM

ITOJTOTOBKH

Tema 5. OOmme cBoiictBa pacTBOopoB. CrocoOs Odopmnenne oryera 1o
BBIPOKECHHS KOHIIEHTPAIHi nabopaTtopHoii  pabore

OcCHOBHbBIE TIOHATHS: CHUCTEMa, KIacCHU(DHUKAIUS CHUCTEM, No5, Cpaua 3amanuii s
TEOPUH  pPacTBOPOB,  KiIacCHPUKAIMS  BEIIECTB IO CaMOCTOSTECIIBHOM
PacTBOPUMOCTH, KJIaCCU(UKAIIHS pacTBOpOB 110 8 IIOJITOTOBKH
HachIeHHOCTH.  Kpucrammsanus, NepeKprucTaIn3aIusl.
OcobeHHOCTH pacTBOpPOB AJIEKTPOJIUTOB. Pacuer

KoHIeHTpauuii nIoHoB H+ nu OH- B BOAHBIX pacTBOpax KUCIOT
Y OCHOBaHUM.

Tema 6. Teopust FIEKTPOIUTHYECKON AUCCOIIUALIUN Odopmiierne oryera 1O
MexaHu3M 3JEKTPOIUTHYECKON IUCCOLMALMU TOJSPHBIX nabopaTopHoii ~ pabore
BellecTB. BemiecTBa BIEKTPOMUTHI W HE DIECKTPOIUTHI. 6,75 Ne6, Cnaua 3amanuii s
CunbHble U cnalOble 37eKTpoJauThl. CTENeHb IUCCOLUAIUU. CaMOCTOSITEIIbHOM
Koncranra nucconmanuu. [IpousBenenne pacTBOpUMOCTH. MIOATOTOBKH
Tema 7. OCHOBBI XUMHUYECKOW TEPMOAMHAMUKHI Odopmienne oryera 1o
DHepreTuka W HalpaBiI€HUE MPOTEKAHUS XHUMHYECKUX nabopatopHoit  pabote
nporieccoB. CtanmapTHbie yciaoBus. Terora oOpa3oBaHus U 8 No7, Cnaua 3amanuii aiis
TEIJIOTa CTOPAaHMS BellecTBa. TepMOXUMUYECKHE PACUETHI. CaMOCTOATENIbHON
MOATOTOBKU
Tema 8. XumHueckass KHHETHKA U KaTalu3 Odopmrnenue ortdera Mo
CkopocTh peakluy, BIHUSHHUE pa3IMuYHbIX (DAaKTOpPOB Ha nabopaTopHoii ~ pabore
CKOpOCTh XuMHuecKoil peaknuu. IlpaBuno Bant-T'odda. 8 Neg,
['oMOreHHBIN U reTepOreHHbIN KaTalnus. Cpaua  3amaHuil  Juid
CaMOCTOATENIbHON
MTOATOTOBKU
Tema 9. OCHOBBI 2JIEKTPOXUMUH Odopmnenue oryera 1o
lNanpBannueckue 3nemeHTsl. HarmpaBieHrne OKUCIUTENbHO- nabopatopHoit  pabore
BOCCTAHOBUTEIBHBIX  PEaKUUA.  DIEKTPONHU3.  3aKOHBI 8 N9, Cnaua 3amanuii ans
AJIEKTPOJIN3A. CaMOCTOSITETIbHOM
MOATOTOBKH

5.3. Buabl u (opMBI NHCBMEHHBIX Pado0T, NPEIYCMOTPEHHBIX IIPH OCBOCHHUH
AUCHUILINHBI, BHINOJIHsIeMble 00y4al0IUMHUCH CAMOCTOATEIBHO!
B kauectBe mNuCBMEHHBIX paloOT mpemiaraercs OQOPMICHHE OT4YeTa MPOJEIaHHBIX
abopaTOPHBIX padoT.
Memoouueckue ykazanua no opopmienuio 6binoIHEHHHIX
3a0aHUll 018 CAMOCMOAMENbHOU NOOZ0MOBKU
1. CTyneHT BBINOJNHSAET CBOM BapHaHT 3aJaHUs JUISl CaMOCTOSITEILHOM MOATOTOBKH COTIJIACHO
TeMe B MMCbMEHHOM BUJIE B OT/I€JIbHONW TOHKOM TeTpaju WU B MEYaTHOM BHJIE. TEKCT BBIIOIHEHHOTO
3aJjaHUd B IIEYaTHOM BHJEe HEOOXOIUMO HabupaTh Ha Komibiorepe. Pazmep neBoro monst 30 mwm,
mpaBoro - 15-20 mm, BepxHero — 20 mMm, HkHEeTo — 20 MM. [lpudT — Times New Roman, pa3zmep —
14, mexctpounslit uHTEpBai — 1,5. @pa3pl, HAaUMHAIOIIKECS C HOBOW CTPOKH, M€YaTaIOTCs C a03aIlHBIM
OTCTYIIOM OT Havana ctpoku (1,25 cm).
2. 3anmaHusi, BBINOJHEHHbIE HEOpeXHO, Hepa3dopuuBo, 0e3 coOirogeHus TpeOoBaHMU IO
0o OpMIIEHHIO BO3BpAILAETCs CTYJEHTY 0€3 MPOBEPKH C YKa3aHHEM MPUYMH BO3BpaTa Ha TUTYJIbHOM
JIUCTE.
3. Cnaya BBITIOJIHEHHOTO 331aHUSI MOKET ITPOBOJUTCS HA BBIACIEHHOM OJHOM 3aHATHUHU B paMKax
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9acoB y4eOHON NUCIUIUIHHBI, TUOO MO JTOTOBOPEHHOCTH C mpemnonaBareneM. Cnada BBIMTOTHEHHOTO
3a/laHusl CTYJEHTOM IIpeaycMaTpuBaeT OOBSCHEHUS MPOIENaHHOTO 3aJaHUs U OTBEThl HAa BOIPOCHI
ornmoneHTa. O01Iast OIleHKa BBICTABIISIETCS C YUETOM OLIEHOK 33 paboTy, YMEHHE BECTH JUCKYCCHIO H
OTBETHI Ha BOIIPOCHI.

4. Ilpu ornleHMBaHWM PAOOTHI OyIYT YUUTHIBATHCS CICIYIOIIME MYHKTHI: 3HAHUE U TIOHUMaHUE
mpoOJieMbl; YMEHHE CHCTEMaTHU3UpOBaTh W aHAJIM3UPOBATH MaTepHall, YeTKO M OOOCHOBaHHO
(bopMyIHpOBaTH BBIBOJBI; CAMOCTOSITEIBHOCTD, CIIOCOOHOCTh K OMPEIEICHHIO COOCTBEHHOMN MO3UITUH
1o npoOJemMe U K MPaKTUYEeCKON aJanTaluy MaTepuania; akkypaTHOCTb O(OpMIICHHUS.

Memoouueckue ykazanua no HARUCAHUIO Oomuema no 1ad6opamopHoil pabome

1. Ilens 1 3a1aun vccaen0BaHUS.

2. Kparkoe omnmcanue SKCHEpUMEHTA: CIIOCOOBI, METOJbl, METOIWKHA HCCIECJOBAHUS U
TEOPETUYECKHE ITOJIOKCHHUS.

3. 3aKoHbI, IOJIOKEHMS, MaTEMAaTUYECKUN ammapaT, ypaBHEHUs peakuuil. Pe3ynbrarsl

UCCIIEIOBAHMS M pacyeThl (YpaBHEHHUsI TOJKHBI ObITh MPUBEACHBI B 00IIEM BUJIE U C MOICTABJICHHBIMU
TaHHBIMK). Pe3ynbTaThl MCCIEIOBAaHUS M PAcyETOB JOJDKHBI OBITH CBEIEHBI B COOTBETCTBYIOIIUE
Tabuiel. CTaTucTHYEecKas 00padoTKa JaHHBIX.

4. I'padpuueckas 00paboTKa SKCHEPUMEHTAIBHBIX JaHHBIX (MPH HEOOXOAUMOCTH):
rpadUKy M CXEMbl JOJKHBI BBIMOJIHATHCS TOJBKO HA MUJUIMMETpoBOM Oymare. Ha ocb opaunat
HAaHOCUTCA (QYHKIHSA, Ha OCh a0CHHMCC — apryMeHT C yKa3aHHeM eIuHHI u3MepeHus. Ha ocsax
HAHOCUTCS IIKaJla COTJIACHO BhIOpaHHOMY MacmTady. EquHuiisl macimtada 10MKHBI ObITH BEIOpAHBI B
COOTBETCTBHUM TOYHOCTH OTCUETa MPH OKCIepUMeHTe. KOOpAWHATHI IKCIEPUMEHTAIBHOW TOYKHU
HAHOCATCA TOJIbKO Ha IUIOCKOCTH M OTMevaroTcss Toukod. [lo akcmepuMeHTanbHBIM TOYKaM
MPOBOJIUTCS YCPEAHSAIOMAsl KpUBas. BpIaBiime TOYKM HE HCHOJIB3YIOTCSA, HO TOKa3biBaroTcs. Ha
JUCTE, TJE BBHINOIHEH TpaduK, JODKHBI OBITh yKa3aHbl HauMeHoBaHHE Tpaduka (moa rpadukom),
YCIIOBHSI, CHOCKH. OKCIIEPUMEHTAJIbHBIC JaHHBIE JUISI MOCTPOSHHs TPaJyHpPOBOYHOTO rpaduka
00pabaThIBaOTCs IO METOIY HAUMEHBIIINX KBaJIPaToB.

S. AHanm3 3KCIEPUMEHTAIBHO ITOIYYEHHBIX 3aBUCUMOCTEM.

6. BreiBoabL.

Pabora cumTaeTcs BBHINOJHEHHOHW, €CJIM MPUBEACHBI BCE HEOOXOAMMBIE PACUETHI, TIOCTPOCHBI
M3y4YaeMble 3aBUCHMOCTH, WPHUBEACHBI BCE CTPYKTYpHbIE (OPMYIbl HM3y4aeMbIX BEIIECTB U
00pa3yeMbIX COCTUHEHNH, CJIeIaHBl COOTBETCTBYIOIINE BHIBO/IBI.

6. OBPA3OBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT'U

B cootBerctBun ¢ TpeboBanusmu ®I'OC BO no HampaBieHHIO TOATOTOBKH pean3anus
KOMIIETEHTHOCTHOT'O TOJIX0J]a MpeJycMaTpUBaeT UCIOJIb30BaHUE B y4EeOHOM Ipolecce aKTHBHBIX U
MHTEPAaKTUBHBIX (OpPM MpoBeNeHUs 3aHATUN. (KOMIBIOTEPHBIX CUMYJISLUNA M Ip.) B COYETAaHUU C
BHEAyJAUTOPHOM paboTo ¢ 1enbio (OPMHUPOBAHUS U Ppa3BUTHS TpeOyeMbIX KOMIIETEHLUH
oOyuatomuxcs. BO3MOXHO  NpUMEHEHME  ANEKTPOHHOrO  OOy4eHHs U JUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

WNHTepakTUBHBIE JEKIMHU, Pa300p KOHKPETHBIX CUTYyallui, MEpCOHAIbHAs W KOJUICKTHBHAsS
BHeayIuWTOpHAass paboTa B MajblX TpYINNaxX, «PaBHBI 00y4aeT paBHOrO». YUeOHBIE 3aHSATHUS TIO
JTUCITUTIIIMHE MOTYT MPOBOJMUTHCS C MMPUMEHEHHEM HH(GOPMAIIMOHHO-TEIEKOMMYHUKAITHOHHBIX CETeH
MpPU ONOCPEOBAHHOM (Ha PACCTOSHUHM) WHTEPAKTUBHOM B3aWMOJCUCTBUU OOYYAIOIIUXCS U
npenoaasatens B pexumax off-line B dopmax: nexkumit-nmpe3eHTaruii, cooeceoBaHusl B PEKUME Uar,
¢dopyma, yara.

Tab6anna S. O0pa3zoBaTebHbIC TEXHOJIOTHH, HCIIOJb3yeMble IPH PeaIu3alii Y4eOHbIX 3aHATHH
Paznen, rema ®dopma yueOHOT0 3aHATHS
JUCLIUIIIUHBI Jlexuus ‘ IIpakTHueckoe ‘ JlaGopatopHas
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3aHATHE, CEMUHAP paborta
Tewma 1. OcHOBHbBIE IOHATHUS U O630pHas nexyus He Jlabopamopnas
3aKOHbBI XUMHUU npedyCMOmMpPeHo paboma Nl
Tema 2. Ctpoenue aToma. Jlexyus ¢ onopHvim He Jlabopamopnas
CoBpeMeHHbIE MPEACTABICHUSL | KOHCHEKMUPOBAHUEM | NpedyCMOMPEHO paboma No2
O CTPOEHUU aToMa
Tema 3. [lepuoguueckuit 3aKkoH | Jlekyus ¢ onopHwvim He Jlabopamopnas
u [lepuonnueckas cucrema. KOHCNeKMupo8anuem | npeoycmMompeHo paboma Ne3
CBolicTBa 3JIEMEHTOB U UX
COCIMHEHU I
Tema 4. OCHOBHBIE KJIACChI Ungpopmayuonnasn He Jlabopamopnas
HEOPraHUYECKUX COCAMHEHUI JIeKYUsl npeodycmompeHo paboma Ned
Tema 5. OGmiue cBoiicTBa Ungpopmayuonnasn He Jlabopamopnas
pactBopoB. CriocoOBI JIeKYusl npeoycCmMompeHo paboma Ne5
BBIPKEHUS KOHIICHTPAIHi
Tema 6. Teopust Ungpopmayuonnasn He Jlabopamopnas
AIEKTPOJIUTUYECKON JIeKYUsl npeoycCmMompeHo paboma Ne6
JIUCCOLIMAIINU
Tema 7. OCHOBBI XUMUYECKOM Jlexyus - He Jlabopamopnas
TEPMOJIUHAMUKHU npezenmayusl npeodycmMompeHo paboma No7
Tema 8. Xumuueckasi KHHETHKA Jlexyus - He Jlabopamopnas
U KaTain3 npezenmayusl npeodycmMompeHo paboma No8
Tema 9. OcHOBBI Jlexyus - He Jlabopamopnas
ANEKTPOXUMUU npezenmayusl npeodycmMompeHo paboma No9
YueOHble 3aHATHS MO JUCHHUILUIMHE MOTYT TakKe MPOBOAUTHCA C MPUMEHEHHEM
WH()OPMAMOHHO-TEIICKOMMYHHKAITAOHHBIX ~ CETEH TpU  OMOCPEIOBAaHHOM (HA  PACCTOSIHHH)

MHTEPAKTUBHOM B3aMMOJCHCTBIM OOYy4YaroIMXCcsi U Mpernojaasarels B pexumax on-line u (wm) off-
line B ¢opmax Buaeonekiuid, BHICOKOH(DEpEHIMH, coOeceloBaHUs B pekuUMe ¢Gopyma, daTta,
BBITOJIHEHUS BUPTYAJIBHBIX MPAKTHUECKUX U (WIM) 1JAOOPaTOPHBIX padoT u JIp.

6.2. UnpopManoHHbIE TEXHOJIOTHH

[Ipu peanuzanuu pasIUyYHBIX BHUJIOB Y4eOHOM M BHEy4eOHOM paboThl HCHOJB3YIOTCS
BO3MOXHOCTH MIHTEpHEeTa B yueOHOM Ipolecce U claenyromue HHGOpMaIMOHHbIE TEXHOIOTHU:

— MHCIIOJIb30BaHME BO3MOXKHOCTEH HMHTEpHETa B y4eOHOM Ipoliecce (HCIIOJIb30BaHHME caiiTa
npenojaBaTens (pacchlika 3aJaHuil, MPelOoCTaBIEHUE BBIOJIHEHHBIX Pa0dOT, OTBETHI Ha BOINPOCHI,
O3HaKOMJIEHHE O0YUaIOUIUXCS C OLIEHKaMH U T. 11.));

— MHCIONIb30BAaHME DJIEKTPOHHBIX YYEOHMKOB U pa3jIMYHbIX CalTOB Kak MCTOYHHUKOB
nH(popMaLuu;

— HCHOJb30BaHUE BO3MOXKHOCTEH 3JIEKTPOHHOH IMOUTHI IperojaBaTelis (pacchbulka 3aJaHHi,
IIPEOCTaBIIEHUE BBITOJHEHHBIX paObOT, OTBETHl Ha BOIPOCHI, O3HAKOMJICHHE Y4YaIlIUXCsl C OLIEHKaMHU U
T.1.);

— HCHOJB30BAHUE CPEJCTB NpEACTaBICHUs Yy4eOHOM HHpopManMu (NEKTPOHHBIX YUEOHBIX
OCOOMH U MPaKTUKYMOB, IPUMEHEHNE HOBBIX TEXHOJIOTHH I MPOBEACHUS OYHBIX (TPaJULIMOHHBIX)
JIEKIMH U CEMUHAPOB C UCTOJIb30BAHNEM MIPE3CHTALNH U T. 11.);

— MHCIOJIb30BaHME BHUPTYaJbHOW OOydaromen cpenbl
o0Opa3oBaHHE»).

(LMS Moodle «QnexkrponHoe

6.3. IIporpammHoe o0ecneyeHHe, COBpeMeHHbIe MNpPodecCHOHANbHbIE 0a3bl JTaHHBIX
1 HH(POPMANIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Tpu peanuzanuu pa3InyHbIX BUJIOB Y4eOHOM pabOThl MO AMCLUUIIMHE MOTYT HUCIOJB30BaTHCS
3JIEKTPOHHOE 00YYCHHE U TUCTAHIIMOHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH.
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6.3.1. [IporpammHoe obecnieyeHue
- Jluyensuonnoe npozpammuoe obecneuenue
Haumenosanue npoepammnozo obecneuenus Hasnauenue
Ilnamgpopma oucmanyuonunozo ooyuenuss LMS
Moodle «Dnexmponnoe obpaszosanuer

Bupmyanvnas obyuarowasn cpeda

6.3.2. CoBpemeHHble mnpodeccHOHATbHbIE 0a3bl JaHHBIX M HHGOPMANMOHHbIE
CIIPABOYHbIE CHCTEMBbI

Haumenosanue cospemennvix npogheccuonanbHuix 6a3 OaGHHbIX,
UHDOPMAYUOHHBIX CNPABOYHBIX CUCEM

YHuBepcanbHas cupaBOYHO-MH(POpMAMOHHAs TOJIHOTEKCTOBAA 0a3a MaHHBIX IIEPHOINIECKUX
m3gannii OO0 «MBUC»

http://dlib.eastview.com

Hwus nonvzosamens: AstrGU

llaponw: AstrGU

DNEKTPOHHBIE BEPCUH MEPHUOIUUYECKIX U3JIaHUH, pa3MeNIEHHbIE Ha caliTe HHPOPMAIIMOHHBIX

pecypcoB
www.polpred.com

DnexTpoHHbIA Kartanor Hayunoi oubnmoreku AI'Y Ha 6a3e MARK SQL HITO «MupopM-cuctem»
https://library.asu.edu.ru/catalog/

KopnopatuBHblii IpoeKT Accoluanuu peruoHanbHbIX 0ubImoTeyHsix KoHcopuuymos (APBHUKOH)
«MexperuoHnanbpHas aHanuTuueckas pocnuch crateil» (MAPC) — cBoaHas 6a3za JaHHBIX,
coJieprKariiasi MOJHYI0 aHATUTUYECKYIO pocniich 1800 Ha3BaHMI KypHAJIOB MO Pa3HbIM OTPACISIM
3HAHUNA. YYaCTHUKU IPOEKTA IPEJOCTABISAIOT APYT APYTY 3JIEKTPOHHBIE KOIMU OTCKAaHUPOBAHHBIX
cTaTrel u3 KHUT, COOPHUKOB, KYPHAIIOB, coAepxKamuxcs B GoHIaX UX OUOIHOTEK.
http://mars.arbicon.ru

7. ®OHJI OLIEHOYHBIX CPEJICTB JIJI151 MPOBEJEHMS TEKYIIETO KOHTPOJISI
U NPOMEKYTOYHOM ATTECTALMM MO JUCUMIIIMHE (MOAY.JII0)

7.1. IlacnopT ()oH1a OLIEHOYHBIX CPEICTB

IIpy mpoBeneHMM TEKYLIETO KOHTPOJI M IPOMEKYTOYHOW aTTecTaluy IO AWCLHUIIIMHE
«XUMUS» TPOBEPAETCS CPOPMHUPOBAHHOCTH y 00YUAIOMIMXCSl KOMIIETEHIINH, YKa3aHHBIX B paszjere 3
HACTOsILEH MporpamMMmbl. DTAamHOCTh (POPMUPOBAHMS JAHHBIX KOMIIETEHIMI B IpOIEcce OCBOCHUS
00pa3oBaTebHON MPOTPaMMBbI OMPEEISIETCS MOCIEeI0BATeILHBIM OCBOCHUEM JUCIHIUIUH (MOIYJIeH)
U TPOXOXKICHHEM IPAKTUK, a B MPOIECCEe OCBOCHHS MUCHUIUIMHBI (MOIYJS) — TOCIEIOBATEIBLHBIM
JOCTHKEHUEM PE3YJIbTATOB OCBOEHUS COJIEPKATEIILHO CBSI3aHHBIX MEXTy COOOI pa3/iesioB, TEM.

Tadimna 6. CooTBercTBHE Ppa3gesoB, TeM JAUCHUIUIMHBI, Pe3yJbTATOB  00y4YeHUs
10 JMCIHUILIHHE ¥ OLICHOYHBIX CPEACTB

KonTponmpyemsiii pa3niei, Tema Kon xonTpompyeMon HaunmenoBanue
JUCHUTUTUHBI KOMIIETEHIINHU OLICHOYHOI'O CPEJICTBA

Tema 1. OcHOBHBIE TOHATHS U Otuer no naboparopHoit padore Nel,

3aKOHBI XUMHH OIlK-1 3ajmaHus  JUIsL  CaMOCTOSITENIbHOM
TTOJTOTOBKH

Tema 2. Ctpoenue atoma. Otuet no nabopatopHoit padote Ne2,

CoBpeMEHHbIE MTPEICTABICHUS O OIIK-1 3agaHud Uil CaMOCTOSITEIbHOM

CTPOEHHUH aTOMa MOATOTOBKH

Tewma 3. [lepuoandeckuii 3aK0H OITK-1 Otuet no nabopaTopHoit padoTe No3,

Ilepnognueckas cucrema. 3amaHust  JUIsL  CaMOCTOSITENIbHOM



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu.edu.ru/catalog/
http://mars.arbicon.ru/
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KonTponupyemsiii paznein, tema | Kopa koHTponupyemoi HanmenoBanue
JUCHUTUTUHBI KOMIIETEHIIUHU OIICHOYHOT'O CPEe/ICTBa
CBoiicTBa 3J1IEMEHTOB U UX MOJIFOTOBKH,
COEAMHEHHI
Tema 4. OCHOBHBIE KJI1aCChI Otuet no nabopaTopHoit paboTe No4,
HEOPraHUYECKUX COCIUHEHUN OIIK-1 3ajmanust  JUIsE  CaMOCTOSITENIbHOM
MOJITOTOBKU
Tema 5. OGmume cBoicTBa Otuer o naboparopHoit padore Ne5,
pactBopoB. CrIOCOOBI BBIpAKEHUS OIIK-1 3agaHud Uil CaMOCTOSITEIILHOM
KOHUEHTPAaLHA IIOATOTOBKH
Tema 6. Teopust OtyeTt no nabopaTopHoi padoTe Neb,
3JIEKTPOJIUTUYECKON OIIK-1 3amanus Uil CaMOCTOSITENIbHOM
JIMCCOLMAIIUU MOJITOTOBKU
Tema 7. OCHOBBI XUMUYECKOU Otuer o naboparopHoit padore Ne7,
TEPMOJIUHAMUKHI OIIK-1 3amanusg IS CaMOCTOSITEIILHOU
MOJATOTOBKH
Tema 8. Xumuueckasi KHHETHKA U Otuet no nabopaTopHoit padbote Ne,
KaTaiau3 OIlK-1 3agaHus A CaMOCTOSITEIbHOU
MOJITOTOBKU
Tema 9. OCHOBBI JIEKTPOXUMUU Otuer no naboparopHoii pabore Ne9,
OIIK-1 3amanus UL CaMOCTOSITEIIbHOU
MOJITOTOBKU

7.2. Onucanue mokasaresjieili 1 KpUTepUeB OUEHUBAHUS KOMIIETEHUWH, OMUCAHUE IIKAJI

OICHUBaAHUA

Tab6uaunna 7. [lokazaTean onleHUBaHHUS Pe3y/IbTATOB 00y4YeHUsI B BU/e 3HAHUM

[Ixana
Kpurepuu onienuBanus
OLICHUBAHMS
JEMOHCTPHpPYET Tay0OKOoe 3HaHHE TEOPEeTHMUYECKOro Marepuaia, YMEHHe
) 000CHOBAaHHO U3JIaraTh CBOM MBICIIU 110 00CYK1a€MbIM BOIPOCAM, CIIOCOOHOCTb
«OTJINYHO» | TIOJIHO, NMPABWJIBHO M AapryMEHTHUPOBAHHO OTBEYAaTh HA BOIPOCHI, MPUBOJUTH
IPUMEPBI
4 JEMOHCTPUPYET 3HAHUE TEOPETUYECKOTO MaTepHajia, €ro IOCIEN0BaTENIbHOE
«XOpOIION U3JI0KEHUE, CIOCOOHOCTh MPUBOJUTH IPUMEPHI, JOMYCKaeT €IUHUYHbIE
OLIMOKH, HCTIpaBIIsieMble TIOCIIE 3aMeUaHMsl IPeroaaBaTelis
3 JNEMOHCTPUPYET  HEMOJHOEe, (parMeHTapHO€  3HAHHE  TEOPETUYECKOTO
«YIOBICTBOH MaTepuana, TpeOyrollee HaBOAAIIMX BOMPOCOB IMpenojaBareis, IOMyCKaeT
TeIBHOY CYUIECTBEHHbIE OIIMOKM B €ro HW3JIOKEHUHU, 3aTpyJHSETCS B IPUBEACHHUU
IPUMEPOB M (POPMYITUPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYIIECTBEHHBIE MPOOENbl B 3HAHUN TEOPETUUYECKOI0 MaTepHara,
«HEYJOBJIETBO | HE CHOCOOEH €ro W3JOXHUTb W OTBETUTh HA HABOJAAILIME BOIPOCHI
PUTENIbHO» | MpernoaBaTesi, He MOKET IPUBECTH TPUMEPHI
Taoauua 8. [lokazaTe/n oneHMBaHUS Pe3yJbTATOB 00y4YeHUsI B BU/le YMEHHUIi U BJIaleHMIi
[IIxana
Kpurepun oneHrnBanus
OLICHUBAaHMS
JEMOHCTPHUPYET CIOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETUYECKOTOo Marepuasa
5 IIPY  BBIIIOJHEHUM 3a/laHui, TOCJIEI0BAaTEIbHO M IPABWIBHO BBIIOJIHSAET
«OTJIMYHO» | 33/1aHUs, yMeeT OOOCHOBAHHO M3JIaraTh CBOM MBICIU U JI€JaTh HEOOXOIUMBbIE
BBIBOJIbI
4 JIEMOHCTPHUPYET CIOCOOHOCTh MPUMEHSATh 3HAHHME TEOPETUYECKOro Marepuana
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Ixama
OILICHHUBAHUA
«XOPOIIOY MPU  BBHINIOJHEHUU 3aJIaHUM, IIOCJIEAOBATEIbHO W TPABWIBHO BBITOJIHSICT
3a/laHusl, yMeeT OOOCHOBAaHHO M3JIaraTh CBOUM MBICIU U JeNIaTh HEOOXOIMMbIC
BBIBOJIbI, JIOIYCKAET CAMHUYHBIC OIIMOKH, HCHPABIISIEMBIC TOCIE 3aMEUYaHus
MIpenoiaBaresis
JEMOHCTPHUPYET OTIENbHBIC, HECHCTEMATH3UPOBAHHBIC HABBIKH, HWCITBITHIBACT

Kputepun oneHrnBanus

«y,HOBJ'?eTBOpI/I 3aTPY[IHEHUS] M JOIYCKAaeT OINMOKU IpU BBINOJIHEHUM 3aJaHHUH, BBIIOJIHIET
TCIBHOY 3aJlaHMe 10 TOJACKasKe Ipenojasarelis, 3arpyaHsercd B (OpMyIUpOBKe
BBEIBOJIOB
2 HE CIOCOOEH NPABUIILHO BHINOJIHUTE 33/1aHUSA
«HEYJOBJIETBO
PHUTETBHO

Kpurepum oueHku 115 1a00paTopHbIX padoT
- OICHKAa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM IMOJIHOCTBIO BBIITOJHCHBI O6IJ_II/IG Tpe60BaHI/I$I K
BBITIOJTHEHUIO, OGOPMJICHHIO U OTYETY MO JaOopaTOpHBIM padoTaM: CTYAEHT MOXKET MpPaBUIBHO
OTBCTUTH Ha IIOCTABJICHHBLIC BOIIPOCHI, cnocobeH IMPOBECTU aHAJIM3 W OaTb OLCHKY ITOJYUYCHHBIM
pe3ynbTarawm,
- OICHKa «Xopomo», ¢€CIhu MOJHOCTBIO BbIIIOJHCHDBI O6HII/IG Tp€6OBaHI/I$I K BBIIIOJHCHUIO,
oopMIIEHHI0O M OTYeTy MO JabOpaTOpHBIM paboTaM: CTYAEHT MOKET MpPaBWJIBHO OTBETUTh Ha
MTOCTABIICHHBIC BOIIPOCHI, CIIOCOOEH MPOBECTH aHAIM3 M JIaTh OICHKY IMOJTYYCHHBIM pe3ylbTaTaM, HO
MMEIOTCS HE CYIIECTBEHHBIE 3aMeuaHus B pacu€THO-rpaduueckoil uacTy;
- OLCHKa «YyOOBJICTBOPUTCIIBHO», €CJIW HEC IIOJHOCTHIO BbIIIOJIHCHBI O6IIII/IC Tpe60BaHI/I$I K
BBITIOJTHEHUIO, O(GOPMIICHHIO U OTYETy MO JIabOopaTOPHBIM paboTaM: CTYIOEHT JIEMOHCTPHUPYET
Pa3pO3HEHHBIE 3HAHMS, HE CIIOCOOEH MPOBECTH aHAIU3 U JaTh OLICHKY MOJIYyYE€HHBIM Pe3yJIbTaTaM;
- OIICHKAa «HEYAOBJIETBOPUTEIBHOY», €CIIU CTYJIEHT HE MOXET IPAaBUJILHO OTBETUTh HA MOCTABJICHHbBIC
BOIIPOCHI, HE CIIOCOOEH MPOBECTU aHATIU3 U JIaTh OIICHKY MOJYY€HHBIM pPe3yibTaTaM.

7.3. KOHTpOJII)HbIe 3a/IaHUA U MHBIC MaTEepHaAJIbI, H606X0)]]/IMble AJIA OUEHKH PE3yJabTaTOB
oﬁyqemm Mo JMCHUIIJIMHE

Tema 1. OcHOBHBbIE€ NOHATHSA U 3AKOHBI XUMHH

1. Omuem no nabopamopmuoii pavome Nel «Onpedenenue MOAAPHOU MACCHL Y2IEKUCA020
2aza»

L]envio pabomul SBISIETCS OTPEICIICHNE MOJIIPHON MacChl YIIIEKUCIIOTO Ta3a.

Xoo pabompbi.

1. O3HaKOMHTBCS C YCTAHOBKOW IS TMOJIYYCHHUs YTJICKUCIOro ra3a B ammapare Kunma u
yOeauThCs B TOM, UTO OHA paboTaerT.

1
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Puc.1. Cxema nabopaTopHON yCTaHOBKHU JUIs ITOJIY4E€HUS YTIIEKUCIIOro ra3a B anmnapaTte Kunmna.
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1 — mapooOpa3Hast BOPOHKa, 2, 3 — coeMHEHHBIE MEXy c000il pe3epByapsl, 4, 5 — TyOyCHI, 6
— KpaH, 8 — TpoOMbIBHAasg CKJIsHKa, 9 — ckisiHKa Jlpekcens mis ocymku rasza, 10 — npuéMHuK
YTJIIEKUCIIOrO Trasa.

2. KonOy 3aKkpbITh MPOOKOW U OTMETUTH YEPTOH YPOBEHb, JO KOTOPOT'0 MPOOKa BOIILIA B TOPIIO
KOJIOBI. B3BeCHTh Ha TEXHOXMMHUYECKHX Becax KoJOy ¢ mpoOko# ¢ TouHocthio 10 0,02 r (m1).

3. Hamomuute KonOy AMokcuaoM yriiepona u3 anmapara Kunma. ['a3 ciemyer mpomyckaTh B
KOJIOYy MEJIJICHHO, TaK, YTOOBI MOXHO OBLIO CYMTATH ITY3bIPHKU B IIPOMBIBHBIX CKIISTHKAX.

4. Yepe3z 5 MuH, He 3aKpbiBasg KpaH y anmapara Kumma, MeIJICHHO BBIHYTH I'a300TBOJHYIO
TpYOKY U3 KOJIOBI M TOTYAC 3aKPBITh KOJIOY MPOOKOIL; MOCIIE 3TOTO 3aKPBITh KpaH 0.

5. B3Becuth KOIOy C AMOKCHIOM YTJIEpOJa Ha TEX K€ BECax M C TOH K€ TOYHOCTBIO, YTO U
K0JI0y C BO3IyX0oM (m?2).

6. U3mepurs paGoumii o6beM Kkoja0bl V1, M1 4ero HANOJHUTH KOJIOY AMCTHIUIMPOBAHHOU

BOJIOH JI0 YEePTHI HA IIEHKE KOJIOBI M 3aMEePUTh 00HEM BOIbI, BBUTUB €€ B MEPHBIN IUITHMHJIP.

7. 3anucaTh 3HAYEHUS aTMOC(HEPHOrO JABJICHUS W TEMIEPAaTyphl, IPH KOTOPBIX IPOBOIUTCS
ONBIT, & TAKKE YPABHEHUE NOJYYEHHUs YIIEKUCIOTO ra3a MpHu B3aMMOJICHCTBUUA MpamMopa ¢ COJSHOU
KHUCJIOTOM.

8. Berauciuts 00beM rasa V mpu H. y. 110 ypaBHeHuto KianeipoHa.

9. Boraucauts Maccy Bosayxa (m,) B oObeme KouObl, yuutsiBas, 4ro npu 0°C u 101,3 klla

Macca OJIHOTO JIUTpa Bo3ayxa paBHa 1,293 r.
10. Haiitu maccy myctoii (0e3 Bo3yxa) KoJaObl ¢ MPOOKOM:
m,=m, —m,
11. HaiiTi Maccy fOKcHa yriepoaa B 00beMe KoI0s M, = m, —m,

12. OnpenenuTs OTHOCUTENBHYIO IIIOTHOCTE CO2 110 BO3AYyXY:
D.. = ms
BO31 — ms
13. Berauciuts MossipHyto maccy CO, tpemst ciocobamu:
a) 1o BO3AYXY:
Mco. = 29-Dso3n.

6) no 3akony ABoraapo:

22,4 -m,
M O = ‘
0, v
B) 1o ypasueuuio Knanelipona-Menneneesa:
YL
PV

14. Berunciauth cpeqHee 3HAYCHHE MOJISIPHOM MAacChl YIIIEKHCIOrO ra3a ¢ TOYHOCTBIO [0
OJTHOTO 3HaKa MOce 3amsITOu.

15. Ompenenuth TOTPENTHOCTH OIBITa, CpPaBHUBas CpPEAHEE OIBITHOS 3HAYCHUE C
TeopeTudeckoi BennunHoil (44,0 r/Mmoinb), 1 0QOPMUTH OTUET.

2. 3aoanus ona camocmoamenvHou nOOZ0MoOEKU

Bapuant | 3aganue

1 Kakoit o0bem 3aiimer npu temnepatype 17°C u ngasnenun 250 klla oxcua yriaepona
(IT) maccoit 84 r?

2 3,17 r xj0pa 3aHUMarOT 00beM paBHbIN 1 11 (pH H.y.). BbluuciuTe no 3TUM JaHHBIM
MOJIEKYJISIPHYIO Maccy XJIopa.

3 Kakoii o0beM BoJOpoAa NMpH H.y. BBIIGIUTCS HpU pacTBopeHuu 4,8 T MarHus B

N30BITKE COJITHON KUCIOTHI?

4 [110THOCTh HEKOTOPOTO Ta3000pa3HOTO BEIMIECTBA 1O BOJAOPOAY paBHa 17. UeMmy paBHa




18

€ro IIOTHOCTh MO BO3AYXY (Mp=29).

5} Ornpenenurte MIOTHOCTh MO BO3AYXY CMECH a30Ta, aproHa U YIJIEKUCIIOro rasa, eciiu
MAacCOBBIE JOJIM KOMIIOHEHTOB cocTaBisuii 15, 50 1 35% cooTBETCTBEHHO.

6 CKOJIbKO MOJIEKYJI COJICPIKUTCS B 6,4 T cepbI?

7 Nmeercsa moprus hochuna xumuueckum kosmmuectBoM 0,5 mosb. Paccuuraiite maccy

(r), 00béM (n1M3) u ymciao MoJekyd (ochuHa B HaHHOW TOPLMHU, a TAKKE YUCIIO
aToMoB (ocgopa u Booposa. B oTBere ykaxkure HaMMEHbIIEE YUCIO U3 MOJYyYEHHBIX

3HAYEHU.

8 [pu H.y. 06bEM HeKoTOporo rasa pasex 420 cm°. Ompenenure 066EM (CM°) rasa mpu
4°C v naBnenun 92,5 kl]a.

9 CMmemranu yriaekucibeiii raz o0bémMom 2,24 AM° ¥ aMMHaK Maccoil 5,1 r. VYkaxure
00BpEMHYIO 1101110 (%) aMmMHaka B 00pa30BaBIICHCS CMECH Ta30B.

10 ['a3oBasi cMech COCTOMT W3 OKCHJAa M JUOKCHAA a30Ta. BhIUMCINTE MapiuaibHBIE

JIABJICHUS TA30B B CMECH, €CJIM 0OBEMHBIC JIOJIM Ta30B COOTBETCTBEHHO paBHHbI (%) 37,5
u 62,5. Obmee gasinenue razosoi cmecu 106640 Ila.

11 [a3oBas cMech cocraBjieHa u3 5-10° M° mMeTana noxd pasienueM 96000 Ila, 2-10
M Bojopoaa mox pasieHueM 84000 Ila u 3-10° m® mmokenna yriaepoja Mo
nasienreM 109000 ITa. O0beMm cmecH 8- 103 M. Onpenenure napuuajibHbIe JaBJICHUS

ra3oB B cMecH U oO0Ilee JaBJICHUE CMECH.

12 Haiinute monekynsapHyio ¢popMyay BEUIECTBa, €CIM OTHOCUTENbHAS IUIOTHOCTh MapoB
ATOr0 BEIIEeCTBa IO BOJOPOAY paBHa 67,5, a maccoBble a0au 31eMeHTOB (%) B
BelleCcTBE cieayronme: cepel — 23,7, kucnopoaa — 23,7, xmopa — 52.

13 Bo ckonbko pa3 yriekucibii ra3 Tskenee Bo3ayxa?

14 B alrrapare Kwummna AL TIOJTYUCHU A C02 N3 MpaMopa UCIIOJBb3YCTCA COJIAAHAA KUCIIOTA.
Hoquy HEJIb3s UCIOJIL30BaTh OoJIee ACHICBYHO CCPHYHO KI/ICJ'IOTY?

15 IIpy MOCTOSSHHOM JABJICHHMM M TEMIIEpaType Macca OAHOTO JIMTpa BOJOPOJA paBHA
0,082 r, a onHOro JUTpa BoAbl — 1 Kr. BO3MOKHO 11 onpejieieHue MIIOTHOCTH BOJIbI 11O
Boopoay? Eciii HEeBO3MOXKHO, TO oyemy?

16 Macca oHOro IuTpa raza pasHa 2,86 r. Onpenenure ero MoJsIpHyr0 Maccy.

17 [TnotHocTh ra3a 1,96 r/n. Onpenenure ero MOJISPHYIO Maccy.

18 VYcranoBute GopMyity razoo0pa3HOro BEHIeCTBa, conaepxkaiiero yriaepon (81,82 %) u
BOJIOPOJ (OCTambHOE), Macca OJHOTO JUTPa KOTOPOTO MPU HOPMAIBHBIX YCIOBUIX
paBHa 2,6 T.

Tema 2. Ctpoenue atoma. CoBpeMeHHbIe NIPe/ICTABJIEHUS 0 CTPOEHUM aTOMa

1. Omuem  no  nabopamopnoit  pabome N2  «Ycmanoenenue  popmynsi
Kpucmannozuopama

Llenvio pabomul sBNSETCS OINpeAeTeHUE KoJudecTBa (MOJIb) BOJABI B KpUCTAUIOTHUApATE —
MEJHOM KYIIOpOCE.

Xoo pabomei.

1. B3Becuts mycroit ¢aphopoBslii Turenab ¢ TouHocteio a0 0,01 r. Bo B3BelIeHHBIH THrenb
Hacbeinath 0,5—1 r meaHoro Kynopoca. Turens ¢ KpUCTAIIIOTUAPATOM CHOBA B3BECUTb.

2. IToMecTUTh THTeNb B HATPETYIO MecouHyro 6aHto Ha 20—-30 MUHYT.

3. IlepenecTy mUNuamMu TUTeNIb B SKCUKATOP U OXJIAUTh.

4. B3BecuThb OXJIaKICHHBIN TUTEb.

5. IloBTOpUTH MpOTrpeBaHKE TUTJISA, CHOBA OXJAJNTh €r0 B SKCHUKAaTOpe W B3BeCUTh. Eciau Macca
n3MeHwiach He Oonee yeM Ha 0,01 1, mporpeBanue mnpekpaTuTb. [lo pesynabTaram MOCIEIHEro
B3BEIIMBAHMS 3aIOJHUTH TAOJIUILYy PE3YJIbTaTOB OIBITA.

6. BbuuciuTh KoM4ecTBO BOJbI, Mpuxosieecs Ha oauH Moib CuSOy, u 3anucatb Gopmyny

MCIHOTI'O KYIIOpOCa, ONMPECACIICHHYIO OINBITHBIM ITYTCM.
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7. OnpeaenuTb OTHOCUTENBHYIO MOIPEIIHOCTD OIBITA, UCXO/IS U3 TOTO, YTO peasibHas popmyIa
menHoro kynopoca CuSOg4-5H20.

8. CnenaTh BBIBOJ O TIpojieitaHHOE padoTe U 0hOPMHUTH OTUET.

2. 3aoanus 011 camoCmoamenbHoOU nOOZOMOEKU

CocTaBbTe MEKTPOHHYIO U JIEKTPOHHO-TPpaGHUECKy0 GOPMYITBI JIEMEHTOB CO CIIETYIOIIHMHU
MOPSIIKOBBIMU  HOMepaMu. Haiiiute MecTo pacrojioKEeHHs 3JIEMEHTOB B IMEPUOIMYECKON CHCTEME
(mepuon, rpymma, MOATrpynna). YKaXWUTe, K KaKOMY CEMEWCTBY OTHOCSITCS 3JIEMEHTBI, Io4yemy?
CKOJIBKO HECTIapEHHBIX JIEKTPOHOB HAXOJUTHCS B OCHOBHOM U B BO30YXJICHHOM COCTOSIHHSIX aTOMOB
JMaHHBIX 52JeMeHTOB? Ha KkakoM OCHOBaHMUM STH 3JIEMEHTHI MOMENIAIOT B OJHOW Tpymrme
nepuoauueckoil cucrembl sneMeHToB .M. MenneneeBa? IloueMy HX MOMEIIAIOT B Pa3HbIX
noarpynnax?

Bapuant ITopsinkoBeIiA HOMEpP Bapuant ITopsiaxoBBI HOMED
JJIEMEHTa JJIEMEHTA

1 13u2l 16 31u39

2 15123 17 33u4l

3 38u 48 18 34 u 42

4 19129 19 41 n 51

S) 32 u 40 20 48 u 56

6 35u43 21 30u 38

7 40 u 50 22 22n32

8 43 u 53 23 25u 35

9 50u 72 24 16 n 42
10 31 u39 25 11 u 54
11 23u33 26 13 u 64
12 15u73 27 12143
13 14 u22 28 17133
14 20u 30 29 4u 65

Tema 3. Ilepuoanyecknii 3akoH u [lepuoanyeckas cucrema. CBoiCTBa 3J1€EMEHTOB H UX
cOoeIMHEeH U

1. Omuem no naéopamopnoii pabome Ne3 «Ilonyuenue u ceoiicmea nPOCmbIX 6eUieCne)
Omnbit 1. ITosryyenne u cBolicTBa BOAOpPOAA

Bonopon BXOIWUT B COCTaB KHCIIOT, OCHOBaHHM, KHCIIBIX M OCHOBHBIX coJIed W Haumbolee
pacnpocTpaHeHHOro Ha 3emiie BeniecTBa — BoAbl. OH IpHUMEHsETCd Kak BOCCTAHOBMUTENb IIPH
MOJIyUEHUU METAJUIOB M BO MHOTMX OpPraHMYeCKUX CHHTe3aX. B HemanekoM Oyayuiem Boaopon Oyner
HCIOJIb30BAaThCS KaK roprouyee BMECTO OEH3MHA, KepOCHHA, Ma3yTa, ra3a M YIis, Tak Kak MpU ero
TOpeHUH He 00pasyeTcs BpeAHbIX HpuMecedl. Bogopoa B MPOMBIIIJIEHHOCTH IMOJIy4al0T KOHBEpcHUen
METaHa, 3JEKTPOJIM30M BOJBI, a B TAOOPATOPHUIX — U3 KUCIIOT NP UX B3aUMOAECUCTBUH C METaNIaMH.

B npoOupky moMectuTh 2—3 TpaHydbl IIMHKAa M TOPWINTh COJSIHOW KUCIOTHI j0 1/3 oObema
npobupku. Beaenstomuiicss Bogopo B TeueHue 3—4 MHH coOMpaTh B MEPEBEPHYTYIO BBEPX THOM
Oonee mmpokyr TpoOupky. He mepeBopaumBas mpoOHUpKY, MOJHECTH K HEH TOPSIIYIO CIUYKY.
Bognopon 3aropaercs ¢ JIETKMM 3BYKOM «I1a».

B oruere HanmcaTth ypaBHEHHE PEAKIMU LIMHKA C COJISTHOM KHUCIOTOW, YKa3aThb OKHCIUTENb U
BOCCTAHOBHUTEIIb, COCTABUTH JIEKTPOHHBIE CXEMbI OKUCICHUS U BOCCTaHOBICHUS. OOBACHUTD, TOYEMY
BBIJICIISIFONITUICS. BOJIOPO HEOOXOIUMO COOMpaTh, Jepka MPOOUPKY OTBEPCTUEM BHH3. YKa3aTh, KaKUE
METaJIJIbl, KPOME IMHKA, MOKHO MCIIOJIb30BaTh JUIs ITOJIYYE€HUS BOAOPOJA U3 COJISTHOM KHCIIOTHI.

Omnpit 2. ITosryyeHue M CBOICTBA KHCJI0POAA

Kucnopon — caMblil pacipOCTpaHEHHBIM Ha 3emile XUMHUUYECKUN 3JIEMEHT: OKOJIO ITOJIOBUHBI

(47% mo macce) BemecTBa 3eMHOM KOPBI MPUXOIUTCS Ha KHUCIOpoi. be3 kucimopoma HEBO3MOXKHA
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KW3Hb, TAK KaK OH TOJJCPKHBACT JbIXaHHE YEJOBEKa U JKUBOTHBIX. C €ro MOMOIIBIO CKHTarT
TOIUTMBO, MOJIydYas TEIUIO M 3JIEKTPOdHEepruto. KHcaopoa COACpKUTCS B BO3AYyXE M B XMMHUCCKHX
COCJIMHEHUSIX — BOJIC, OKCH/IaX, THPOKCHIAX, COJISIX, OPraHMUECKUX BerecTBax. JlJist MpOMBIIIICHHBIX
[eJiel KUCIOpOo/I TONydYaroT peKTU(UKAIMEil KUIAKOTO BO31yXa, a B JJa0OpPAaTOPHUSX — W3 BEIIECTB,
KOTOpBIE IIPH HArPEBAHUH pasnaratoTcs ¢ ero Beaenenuem (KMnOy, KCIO,, BaO,).

B cyxyto nmpobupky nomectuts aBa Mukpoumaress xnopara kams KCIO (6epronerosa coib),

OIyCTUTH B HE€ TIICIOLIYI0 Ty4nHKY. [IpoOupKy Harperb Ha cnupTOBKe. Yepe3 HEeKOTOpoe BpeMs OT
Hayajia HarpeBaHus TJICIOLas JIyYHHKA BCIbIXUBaAET. [IOBTOPUTH OMBIT CO CMECHIO OEPTOJIETOBOM COJIU
u okcuja mapranna (IV), cMenanHbIX B COOTHOIIEHUH MPUOIN3UTENBHO 4:1 110 00beMy MOPOIIIKOB.

B oruere 3amucare ypaBHeHue pasznoxeHus KClIO3 u 0OBSACHHUTH, IOYEMY BCIBIXMBAET

TiIeomas JydyruHka. OObsACHUTb, IOYEMY BO BTOPOM OIIBITE BpeMs OT Hayaljla HarpeBaHUs IPOOUPKHU 10
BCIIBIXMBAHUS JIyUMHKM MEHbIIE, 4eM B INepBoM. Kakylo pojib BO BTOPOM OIBITE WUIPAET OKCHUA
Mmaprasnmna (IV)?
Omnbit 3. ITosryyeHne u cBOMCTBA XJI0pa

Xnop npuMeHsiercs A oTOenuBaHus OyMaru W TKaHeH, Ul HOJY4YEeHUs COJITHOM KHUCIOTHI U
XJIODOPraHUYECKUX COEIMHEHUH, Cpeau KOTOphIX HambOosee u3BecTeH nojuBuHmiIxiopun (I1BX),
UCIOJIb3YEMBIN JUI N30JISUH JIEKTPUUECKUX IPOBOJOB U U3TOTOBJIEHUS JI€TaJIed pasnuoanmnapaTypsl.

1. Ilonyuenue xnopa. B cyxyro npoOupKy BHECTH JBa MUKpPOLINATENsl EpMaHraHaTta Kajaus U

20 xamnenb KOHIIEHTPHPOBAHHOM COJIHON KUCIOTHI. HabmoaTe NpoTekaHne peakiu:
HCI + KMnOg4 —MnCly + Clp1 + KCI + H20

1
2. Ombéenusarowue ceoticmea xaopa. Tpu NPOOUPKH 3aIONHUTH Ha /3 oObEMa XJIOPHOM

BOJIOI. B 0/IHY MOMECTHTH JIOCKYTKH I[BETHOM MaTepPHH, B JAPYTyIO — OKpALIEHHYIO OyMary, B TPEThIO
OPWIATH JTF000r0 OPraHUdYecKoro Kpacurens. Yepe3 HEKOTOpoe Bpems BCE, 4TO OBUIO OKpAIICHO,
obeciseunBaercs.  OTOenMBaroOIMe  CBOWCTBA  XJOpa  OOBSCHSIOTCA  MPOTEKAHHEM  JBYX
MOCIEA0BATEIbHBIX PEAKIIUN:

1) Clp + H20O = HCI + HCIO (xn0pHOBaTUCTasi KUCIOTA)

2) HCIO = HCI + O (aTomapHbIii KUCIIOPO.)

ATOMapHBIM KMCIOPOJ — CHIIbHEUIINI OKuCaUTeNb. OH OKHUCISET OpraHu4eCKUE KPacUTEIu U
TE€M CaMbIM OTOEIMBAET MaTepualibl. DTUMH K€ pPEaKLHUsIMHU OOBACHSIETCS MPUMEHEHHE XJiopa s
ne3uH(eKIUH TMOMeIIeHUH U JUIs o0e33apaKuBaHUsl BOJONPOBOJHON BOAbL. B oryere mokasarsb, y
KAaKUX 2JIEMEHTOB U3MEHAETCS CTENEHb OKUCIIEHUA B peakuusax 1 u 2. K kakuM Tu- naM oTHOCATCS 3TH
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE pEeaKLUn?

OmnsIt 4. ITosryyenne MeTaljioB

Kaxnaplii MeTasn BBITECHSIET M3 PACTBOPOB COJIEH BCE JIPYTHE METAIIbI, PACIOJIOKEHHBIE B
JIEKTPOXUMUYECKOM Ppsy aKTUBHOCTH METAJIOB (psl HAmpsOKEHWM METayuloB) IpaBee ero. OJTo
CBOMCTBO UCHOJB3YETCS ISl MOTYYEHHUSI MHOTUX METAJUIOB.

[TpuroroBute Tpu npobupku. B mepByro mpoOGupky BHectn 20 Kamenb pacTBopa cyibdara
meau (II), Bo BTOpyro — CTOJIBKO k€ pacTBOpa cyib(ara KaaMmus, B TpeTbto — HUTpaTa ceuHua (II). B
KaX/1yl0 MpoOMpPKY OINyCTUTh IO OJHOW rpaHyie IuHKa. HaOnromaTe mpoTekaHWe peakiuil c
BBIICJICHUEM MeEIM, KaJMUs M CBHMHIIA Ha IOBEPXHOCTU IIMHKA. B oTuere 3amucarh ypaBHEHUs
peakuui, yka3aTb B KaKIOW OKHUCIHTEIb W BOCCTAHOBMUTEIb, COCTABUTH JJIEKTPOHHBIE CXEMBI
OKHCJIEHUS U BOCCTAHOBJICHHUS.

CnenaTh BBIBOJIBI U (JOPMUTH OTUET.

2. 3aoanus 013 cAamMoCmoOAmMeIbHOU HOO20MOBKU
B ypaBHeHI/II/I peaKHI/II/I YKaSaTB OKUCIIUTCIIb U BOCCTaHOBI/ITeJ'H), HamucaTb 3J'IeKTpOHHI)Ie CXEMBI
OKHCJICHUS U BOCCTAHOBJICHHUS, OTIPEJIEIIUTh U PACCTABUTH CTEXHOMETPHUECKHE KOO (OUIIUEHTHI.

Bapuant | 3aganue

1 Kak wu3MeHSIOTCS CBOMCTBAa THMAPOKCHIOB 3JIEMEHTOB B MEPHOAAX U TpyHmax c
yBeJIMYEHHEM nopsiikoBoro Homepa? [louemy?
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2 [Ipoananu3upyiiTe H3MEHEHUS BEJIUYHUHBI 3apsSOB  AI€p, PaaAUyCcoOB. ATOMOB,
ANEKTPOOTpHUIIATEIbHOCTE ©  cTeneHed  okucienus 4  mepuona.  KakoBbl
3aKOHOMEPHOCTH 3TUX U3MEHEHUH MPH JBUKEHUM — IO TPYIIE CBEPXY BHU3 WJIH I10
nepuony cieBa HampaBo? Kak M3MEHseTCSs B 3TOM HaIpaBiI€HUU METAJUTMYHOCTH
9JIEMEHTOB M XapaKTep UX OKCUJOB U THAPOKCHIO0B?

3 CocraBbTe (OpMYJIBI OKCHIIOB U THIPOKCHIOB MapraHia. Kak n3meHsiercss KUCIOTHO-
OCHOBHOM M  OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIA XapakTep OTUX COCAUHECHUI?
[TomuuHSIOTCS M ST COCIAUHEHHUs OOIIeld 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
OKCHJIOB ¥ TUAPOKCUIOB?

4 U3 okcumoB As;03, P20s, GeO,, SOs3, Al,O3, V2,05 BeiOepuTe /1Ba OKcHa ¢ HanboJee
BBIPQKCHHBIMH ~ KUCJIOTHBIMA ~ CBOMCTBaMH. YK@KHUTE BAJICHTHBIC  3JICKTPOHBI
BbIOpaHHBIX 3JIEMEHTOB.

5 U3 okcumo BaO, K,O, TiO,;, CaO, Al,03, MgO, ZnO BreiOepuTe 1Ba OKCHIA C
HanbOosee BBHIPAKEHHBIMH OCHOBHBIMH CBOWCTBAMHU. YKAXKHTE BaJCHTHBIC JIEKTPOHBI
BBIOpAHHBIX 3JIEMEHTOB.

6 [TpuBenuTe CcoBpeMEHHYIO (QOPMYIUPOBKY MEPHOANYECKOro 3akoHa. OOBsCHUTE,
MoyeMy B TMEPUOAUYECKON CHCTEME AJIEMEHTOB aproH, MOMENIEHbl COOTBETCTBEHHO
nepe] KaiueM, XOTs HMEIOT OOJBIIYI0 aTOMHYIO Maccy. Kak Ha3bIBarOTCS Mmaphl TaKUX
3JIEMEHTOB?

7 W3 ykazaHHbIX B psany xumuueckux snemeHToB Na, K, Al, Mg, C BwiOepure Tpu
aneMeHTa, Kotopble B Ilepuoanyeckoil cucreme xumuueckux snemeHtoB JI. U.
MeHnneneeBa HaxoIsATCsI B OJHOM mepuojie. Pacrmonoxure BhIOpaHHBIC 3JIEMEHTHI B
HOpsi/IKE BO3pACTaHUsI UX METAJUIMYECKUX CBOUCTB.

8 Han psan snementos: C; H; O; Mg; N. 13 yka3zaHHBIX B psily XUMHUYECKUX AJIEMEHTOB
BbIOEpUTE TPU AJIEMEHTa, KoTophle B [leproanyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa HaXOASTCs B OJJHOM Teprojie. Pacmonoxxure BHIOpaHHBIE 3JIEMEHTHI B
HOpsiIKE YMEHBIICHUs] BOCCTAHOBUTENIbHONW CIIOCOOHOCTH UX aTOMOB.

9 Han psg snmementoB: O; H; Be; Cu; N. U3 ykazaHHBIX B psAAy XHUMHYECKHX
3JIEMEHTOB BBIOCPHUTE TPHU JIEMEHTA, KOTOphIe B [lepnonueckoi CUCTEME XUMUYCCKUX
sanementoB J[.MI. MenaeneeBa HaxoAsaTCs B OJHOM mnepuoje. Pacnonoxure 3Tu
HIIEMEHTHI B MOPSAJIKE YMEHbBIIIEHUSI aTOMHOTO pajyca.

10 Han psan snementoB: H; S; F; Na; Mg. U3 yka3aHHBIX B psiJly XUMHUYECKUX JIEMEHTOB
BbIOEpUTE TPU AIIEMEHTa, KOTopble B [leproanueckoi cucteMe XMMUYECKHX 3JIEMEHTOB
JA.N. MenneneeBa HaxoAsaTCd B OJHOM IepHOJiEe. Pacronokure 3TH 3JIEMEHTHI B
HOpsI/IKE YCUJICHHUS OCHOBHBIX CBOMCTB 00pa3yeMbIX MU OKCHJIOB.

11 Han psa snementoB: Mg; Al; Na;, S; Si. M3 yka3aHHBIX B psly XHUMHYECKHX
DIIEMEHTOB BBIOEPHUTE TpU MeTauia. Pacmosoxure BHIOpaHHBIC DIIEMEHTHI B MOPSIKE
YBEJIMYEHHUS] BOCCTAHOBUTEIIbHBIX CBOMCTB.

12 Han psan snementoB: B; Al;, F; Fe; N. U3 yka3zaHHbIX B Py XUMHYECKUX
HJIEMEHTOB BBIOEPUTE TPU AIIEMEHTA, KOTopble B [leproanueckoi cucteMe XMMUYECKHX
anemenToB JI.V1. MenzaeneeBa HaxonaTcs B OAHOM mepuoje. Pacnonoxure BoIOpaHHbIE
JIEMEHTHl B NOPSJKE YMEHBIIECHUS DIEKTPOOTPHULIATENBHOCTH.

Tema 4. OcHOBHBIE KJIACCHI HEOPraHUYECKUX COeTNHEHUI

1. Omuem no nabopamopnoii padome Ned «llonyuenue wu ceolicmea CaOMHCHBIX

Heop2aHuvyecKux euiecmey
OmnsIt 1. ITosryyeHnne u CBOMCTBA OKCHI0B

1. 11 i 7 i °

. Tlonyuenue oxcuoa maenus. Cepebpucro-Oenbiii jerkuid metaymwt marauii npu 500°C

BCIBIXMBAET M OBICTPO CropaeT OCJIENUTEIbHO SPKUM IUIAMEHEeM. [ opeHHe COImpoOBOXKAAETCS

M3IyYCHHEM CBETa W BBIJEIICHUEM OOJBIIOrO KOJMMYecTBa Teruia. Ha cHiabHOM BBIICTICHHH CBETa TPU

TOPEHUU MAarHusi OCHOBAaHO €ro IPHUMEHEHHE JJs W3TOTOBJICHHMS OCBETHTENbHBIX pakeT H B
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dotorpaduu (MaraueBas Bembimka). O6pasyrommiics okcug MgO (GkkeHass MarHe3us) IPUMEHSETCS
B MEJUIIMHE KaK CPEICTBO OT U3KOTH, KaK COPOCHT U KaTaJau3aTop, OH BXOJIUT B COCTaB OIHEYMOPHBIX
531 (SUN5078

B3saTh mumnuamMu HeOOIBIION KyCOUYeK CTPYKKH MarHus M MOJKeUb €ro IIaMeHEM CIUPTOBKH.
[opsiumii marauit gepxatb Hax GapdopoBoil yamkoit. B yamky ¢ 00pa30BaBIIMMCS OKCUIOM MarHus
N00aBUTh HECKOJIbKO MWJUIWJIMTPOB BOJIbI, pa3MellaTh CTEKISIHHON MallOYKOW U OINpPEeNeTIUTbh Cpeay
pacTBopa HHIUKATOpOM (eHOI(TATCHHOM WM YHUBEPCATBHON MHAUKATOPHON OyMaroiu.

B oTuere omnucaTh OIBIT, COCTAaBUTh YPAaBHEHUS PEaKIMil TOpEHUs] MarHus U B3aWMOJEUCTBUA
OKCHJIa MarHusi C BOJIOM, OOBSCHUTH CpeAy pacTBOpa M CHENaTh BHIBOJ O XMUMHYECKON MPUPOC
OKCHJIa MarHusl.

2. Ilonyyenue oxcuoa xpoma (I1I) paznoscenuem conu. TemHo-3enenslii okcug xpoma CrpO3

MOJIy4aroT pazioxenueM rujipokcuaa xpoma (II1) unm xpomocoaepsxkamux coneil. OH npuUMeHsieTCs B
KauecTBe MMUT'MEHTA, KaTaJIu3aTopa, NOJIMPYIOIIEro MaTepralla, BBOAUTCSA B CTEKIIA ISl UX OKPACKH.

B dapdopoByro gamky mnoMecTuTh HeOOIBIIONH TOPKOM KPUCTALTUICCKHI TUXPOMAT aMMOHHSI
U BBECTH B LEHTP TOPKH ropsulyo cnuuky. Habmromath pasnoxkeHHue COiM, KOTOpOE BHadalle HJIET
MEJICHHO, a 3aTeM yObIcTpsiercsi. CXxeMa peaKiiu:

(N H4)2Cf207 — Cr203+N2T+4H20

Ornucatpb OMBIT U YKa3aTh, KAKOE MPUPOTHOE SIBJICHUE OH HAIIOMUHAET B YMEHBIIEHHOM
Macirabe. [lepenucarb cxemy peakiuu, COCTaBUTh K HEH AIEKTPOHHBIE CXEMbI OKUCIICHUS U
BOCCTAHOBJICHHSI, ONIPEICIIUTh CTEXHUOMETPUICCKUE KOI(DPHUIIMCHTHI ITepe/1 BEIeCTBAMH H THIT
peakiuu.

3. Ilonyuenue CO2 6 annapame Kunna. Oxcup yraepona (IV) — yriaekucislii ra3 — COaepKUTCs

B HeOouboMm KonmaecTBe B atMocdepe (0,03 %) u B paCTBOPEHHOM BHJIE B HEKOTOPHIX MUHEPAIbHBIX

HCTOYHMKaX. B TexHuke ero MOJIYHAarOT MPOKAJIMBAHUEM U3BCCTHAKA 110 PCAKIIUU:
CaCO3 — CaO + CO»?

a B Jaboparopusx — paslIoKEHHEM MpamMopa COJISHOW KHCIOTOM B ammapare Kumma mo

YPaBHECHHIO:
CaCOg3 + 2HCI = CaClp + HpO + CO2?

['maBHBIM 1OTpeOUTENEM  YIJIEKUCIOTO Tra3a SBJIAETCA [HILIEBas IPOMBIIUIEHHOCTD:
IIPOM3BOJICTBO Caxapa, MMBa, ra3upoBaHHON BOAbl. OH NMPUMEHSETCSA TAK)KE B KAaUECTBE XJIAJ0AreHTa
(cyxoi mexm), I TYyLIEHHWS TIOKapoB M B KadecTBE HArHETAIOLIEro rasa i IepeKadyku
JIETKOBOCIUIAMEHAIOIIUXCS  KUAKOCTEH. B  XUMHYECKOH NPOMBINUIEHHOCTH JAMOKCHJ YIJIEpoAa
MCIOJIb3YETCS MPU TOTYyYEeHUH KalblIIMHUPOBAHHOM cofibl — kapOoHarta HaTpus NayCOs.

B TeueHue mpuMepHO TpeX MHHYT OOJIBLIYI0 MPOOMPKY HAMOJHATH YIJIEKHCIBIM Ta30M U3
annapara Kumnma, 3atem BHectu B He€ 10—15 kamens pactBopa NaOH, ToTyac 3akpbiTh IPOOHPKY
CMOYEHHBIM BOJIOM OOJBIIMM MHaJbLEM U BCTPAXHYTH, [TOCIE Yero NMpoOupka cBOOOIHO MOBUCAET Ha
najblle. YTJIEKUCTBIN Ta3 B3aMMOJIEHCTBYET CO IIENI0YbI0, B PE3YJIbTATEe YEro B MPOOUpPKE 00pa3yeTcs
BaKyyM W BHEUIHEE JaBJICHHE IPOYHO NPHKUMAET €€ K Nalblly. OTY PEaKLHUI NPUMEHSIOT B
MPOMBIIITIEHHOCTH A5 yaaneHus CO,13 ra30BbIX cMecei.

VYTriekucIplid Ta3 TsKenee BO3AyXa, IOITOMY €r0 MOXKHO «II€PENIMBaThy», Kak BoAy. B TeueHue
MPUMEPHO TPEX MHUHYT 3aMOJHSTh YIJIEKUCIBIM ra30M XMMHYECKUH cTakaH eMKocThio 100 mut. 3aTtem
«TIEPENINTH» ra3 BO BTOPOM CTakaH M OMYCTUTH B HErO TOpSILyI0 JyduHKY. Ilmams racHer, Tak Kak
YTJIEKUCIBIN Ta3 He MOAJIEPKUBAET TOPEHHUS.

B oruere HapucoBaTh anmapar Kumnma u omnucaTe npuHUun ero naedcreusa. Hamucarts
YPaBHEHUE PEaKIUH MOJIyYEeHHs YTIIEKUCIIOro ra3a u ero B3aumonenicrsus ¢ NaOH. Cnenars BeIBOA O
XUMHUYECKOHN IPUPOJIE 3TOTO OKCHJIA.

4. U3yuenue ceoticms oxcuoa yunka. OKCHII IIMHKA UMEETCS B KaXXJOM MOMEIICHUH, TJe OKHA
W JBEpU OKpaleHbl Oenoil Kpackoil. Jrta Kpacka (UMHKOBbIe Oenuia) sBIsSeTCS caMoi
pacmpocTpaHeHHON W3 Bcex Oemmt. OKCHI IMHKA MPUMEHSIETCS TaKXKe IMPH H3TOTOBIEHUU Oenoi
PE3UHBI, B KOCMETHKE U B MEIULIUHE.

B nBe npoOupKy MOMECTUTH 110 OJHOMY MHUKPOLINATEIIO MOPOIIKOOOPa3HOT0 OKCH/Ia ITMHKa. B
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NEepBYIO MPOOUPKY 100aBUTH 15-20 Kamenb OJXHOMOJIIPHON CEPHOI KHCIOTHI, a B IPYT'YIO — CTOJBKO

xe 30%-ro pactBopa ruapokcuaa Hatpus. s yckopeHHs peakiuil MoIorpeTb MpOOUpPKH Ha

CIUPTOBKE. 3amucaTh YpaBHEHUs pEaKIUi U CIeNIaTh BHIBOJ O XUMUYECKON IPUPOAE OKCHUIA IIMHKA.
OmnpIt 2. [TosryyeHue u UccjieJ0BAHUE CBOICTB MIeJ104eil

['uapokcuIbI-OCHOBaHUS MOAPA3ACIIAIOTCS HAa paCTBOPUMBIE U HEpacTBopuMbie. PacTBopumMbIie
OCHOBaHUSl — 3TO TUIPOKCHUIBI IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX MeTauioB. OHU Ha3bIBAIOTCS
mienioyamu. CaMmoe pacpoCTpaHEHHOE CPEAM HIEIOYEH BEIIECTBO — FUAPOKCHI HATPUs (€KUM HATP).
[To macmtabam nMpou3BOACTBA U MPUMEHEHUS OH 3aHHMAET CPeIu HEOPTaHWYECKUX BEIECTB TPEThE
MECTO TIOCJIC CEpPHOW KHUCIOTHI U KapOoHara HATpus. B TPOMBIIUICHHOCTH €ro MOJy4aroT
AJIEKTPOJIU30M PAcTBOPA XJIOPHUAA HATPHsl, a B TAOOPATOPHBIX YCIOBUSAX — B3aUMOJICHCTBUEM HATPHUS C
BOZOM. DTa peakmusi MPOTEKaeT OypHO ¢ Pa3OpBI3THBAHHEM IOTY4aeMOH IIEJIOYH, MOITOMY IMpH
MIPOBEJICHUH OIbITa HEOOXOIUMO COOIIOATh OCTOPOKHOCTbD.

1. Ionyuenue euopokcuoa nampus. B GapdopoByro HamKy win KpUCTAIUTM3ATOP HAIHUTH O
MOJIOBUHBI AUCTUIUIMPOBAHHON BoAbl. VI3 6aHKH, B KOTOPON HAXOIUTCS HATPUIA MOJ] CJI0EM KEpOCHHa,
NUHIIETOM M3BJICYb HATPUH, OCYHIIHTH (PUIBTPOBAIBHON Oymaroi OT KepoCHMHa, OTpe3aTh HOXKOM
Kycouek (He OoJiee TMOJOBHHBI TOpPOIIMHBI) W ONyCTUTh B Boay. [locie oxoHuaHUs peakuuu
OTPEIETUTH C TTOMOIIBI0 HHIMKATOPa CPEly TOJYyYEeHHOTO pacTBOpa.

B oTtuere onucarh ONbIT U 00BICHUTH HabM0qaeMble AP (GEeKTHI (MuIeHne, «0eranue» Kycouka
10 TIOBEPXHOCTH, pa3zOpb3ruBaHue W T.1.). Hamucate ypaBHeHuwe peakuuu mnoiydenus NaOH.
OOBACHUTD, MOYEMY ILEJIOYHBbIE METAJUIbl XpaHAT Moj cioeM KepocuHa. COCTaBUTH CIMCOK BCEX
niesioueit (MX JOHKHO OBITh 1E€CATH).

2. Bzaumooeiicmeue wenouu ¢ kucromou. B pesynbrare peakiuil menaoyeil ¢ KuCIoTaMu cpeaa
pacTBOpa CTAaHOBUTCS HEUTPATHHOM, MMOATOMY 3THU PEAKIIUU HA3BIBAIOTCS PEAKIUSAMU HEUTpaIU3alUu.
HezaBucumo oT cocraBa B3aMMOJCHCTBYIOIIUX IIENOYed M KHUCIOT, BCE PEaKIMH HEeUTpalu3aluu
BBIPAXKAIOTCS OJTHUM M TEM K€ HOHHBIM YPaBHECHUEM:

H"+OH = H,O

Peakuuu HeliTpanu3anuu GUKCUPYIOTCS MO U3MEHEHHUIO OKPACKU UHAMKATOPOB.

3amoHUTh MPOOUPKY MECATHIO KAIUIIMU PacTBOpa THUAPOKCHIA HATPUS U JTO00ABUTH OJHY
Karutio uHaukaropa denondranenna. 3ateM npuOaBiIsaTh MO KAIUISIM COJISTHYIO KUCIIOTY 10 U3MEHEHUs
OKpackd pactBopa. OMNBIT TOBTOPUTH HECKOJBKO pa3, 3aMeHUB ¢eHol(TalienH cHavajla Ha
METHJIOPAHK, a 3aTeM Ha JAPYTue UMEIOIINECs WHINKATOPHI.

B oruere HamucaTh ypaBHEHHE PEaKIUM B MOJIEKYJISPHOM M HOHHOM BHJI€, HAYEPTUTh H
3aMOJTHUTH TAOIUIly OKPACKU MHAUKATOPOB B Pa3IMUHBIX Cpeax.

OmnpbiT 3. IlosryuyeHue u uccjieI0BaHNe CBOICTB MAJIOPACTBOPUMBIX OCHOBAHM I

BonbImIMHCTBO ~ METa/lioB, KpOME€  IMIENOYHBIX W IIEJIOYHO-3eMENbHBIX, 00pa3yroT
MaJopacTBOPUMBIE B BOJI€ OCHOBaHUsA. OHU MPUMEHSIOTCS KaK COPOCHTHI, KaTaau3aTophl, KPAaCUTEIH
1 KaK UCXOJIHBIE BEIIECTBA MPH MOJTYYEHUHU COJIEH, OKCUJIOB U APYTUX COETMHEHHI.

[[BeT MHAMKATOpPA B pa3IMYHBIX CpPelax
B KUCJION B HEUTPAJIbHOMN B IIEJIOYHOMN

HazBanue HHAUKATOpa

W3 umeromuxcs peakTUBOB IMOJYYUTh MalOpacTBOpUMbIE OCHOBaHMs: ruapokcus meau (1),
ruapokcua Hukens (II) m rugpokcnn sxenesa (III). Hammcate ypaBHeHUs peakuuii, yka3aTb LIBET
OCaJIKOB.

[Tpobupky ¢ runpokcunom meau (Il) momorpeTs Ha CHUPTOBKE 10 M3MEHEHHMs I[BETa OcaJlKa
(motemuenust). Hanucats ypaBHeHue peakuuu pasinoxenus Cu(OH)p npu HarpeBanuu.

N3 ocTalbHBIX Tpex NPOOUMPOK OCTOPOXKHO CIUTh JKUAKOCTH M K OCTaBIIMMCS OCaJKaM
N00aBJIATH MO KalljisiM COJISTHYIO KHCJIOTY, HaO/l0/1aTh HCYe3HOBEHHE ocaakoB. Hamucarh ypaBHeHUS
MIPOTEKAIOIIUX PEAKIUN.

OmnbiT 4. ITosrydyeHue u ucciae10BaHue CBOMCTB aM(POTEPHbIX OCHOBAHU I

AMOOTEpHOCTh — HWHTEPECHOE SBJIEHUE, XapaKTepHOE s MHOTMX THUIpoKcuaoB. OHO
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O3HAYaeT MX CIHOCOOHOCTH MPOSIBIISTH CBOMCTBA KAaK OCHOBAHHWi, TaK W KHUCJIOT, M TPOSBIISIETCS TEM
CHJIbHEE, YeM MEHBIIIE paJuyC MeTaula U BBIIIE €r0 CTENCHb OKUCIEHHs (BAICHTHOCTH). [loaTomMy
Cpey THAPOKCHIOB OJHOBAIEHTHBIX METAIUIOB aM()OTEPHBIE OTCYTCTBYIOT, CPEIU IBYXBAJCHTHBIX UX
toneko 1Tk (Be(OH)p, Zn(OH)p, Ge(OH)p, Sn(OH)2 u Pb(OH)p), cpeam TpexBaJCHTHBIX —

oonpmmHcTBO (Al(OH)3, Fe(OH)3, Cr(OH)3, Sc(OH)3 u np.), a TUIAPOKCHIBI YETHIPEXBATCHTHBIX

METAJUIOB BCE SIBJISIFOTCS CHUIBHO aM(OTEPHBIMH. [ MIAPOKCHIBI METAJUIOB B 00Jiee BHICOKUX CTEICHSX
okucnenus yxe sistorces kucioramu (HoCrOg4, HMnOy4, HVO3).

[TomyunTs B mpoOMpPKE THUIPOKCH]I IIMHKA, JO0aBJIsAs K pPacTBOPY €ro COJIU PacTBOP
pa30aBIeHHOr0 THJPOKCHIA HaTpus (OCTOPOXKHO, MO KarisiM). [lolOBHHY MOITY4eHHOrO oOcajlika
MIEPEHECTH B JAPYTyIo poOupKy. Ha octaBimmiicst B mepBoit mpoOHpKe 0CaI0K MOACHCTBOBATH COISTHON
KHCJIOTOH, Ha COACPKUMOE BTOPOH MPoOUpKH — TeM ke pactBopoMm NaOH.

B otuere onmcare ombiT M HaOmoAeHus. HamucaTh B MOJNEKYIAPHOM W HOHHOM BHJIE
yYpaBHEHHUs pEaKIMi: a) IMOJydeHUs TUIpPOKcuaa ImHKa; 0) ero B3ammozeiictBus ¢ HCI; B) ero
B3anMojelcTBus ¢ pactBopoM NaOH. Hanmcars cxemsl anekrponutrdeckoit aucconnanuu Zn(OH)o

[0 TUIy OCHOBaHUSA M KHUCIOTHL. IIpoBecTn M onucarb TakoW K€ ONBIT IO IOJYYEHUIOD U
UCCJIEJIOBAaHUIO CBOMCTB I'MIPOKCHU/IA ATFOMUHUS, OTBETUTH HA TE K€ BOIPOCHI.
OnpIt S. IlosyyeHue u ucciel0BaHUe CBOWCTB KUCJIOT

1. Honyuenue conamoti xucromsi u3 eé conu. IIpOMBIIUIEHHBIN CIIOCOO MOIYYEHHs COJITHOMN
KHMCIIOTBI — CHUHTE3 U3 XJIOpAa M BOJAOpPOAA. DTa peakliys SIBISIETCS KIAaCCUYECKUM MPUMEPOM LEIHON
peakIMy, Ha CBETY OHA MOXET IPUHUMATh B3PBIBHOM XapakTep, HOITOMY B YyUEOHBIX J1a00paTopusx eé
HE TPOBOJAT. B OTHENBHBIX CITydasX MPUMEHSETCS CTapblil CIIOCO0 MOJTYYEHHUsS! COJSTHOW KHCIOTHI —
B3aMMOJECHCTBUEM XJIOPHIa HATPUS C CEPHOM KUCIIOTOM.

B cyxyro npoOupKy NOMECTUTh OJUH MMKpOIINATEIb XJIOpHAa HAaTpus U Heckoibko (8—10)
Kareslb KOHIIEHTPUPOBAHHON CEpHON KUCIOTHI (OMBIT MPOBOAUTH B BBITSDKHOM Hikady!). HaGmronats
BblIeJICHHE OeclBETHOTO ra3a. [logHecTn Kk npoOupke CMOYEHHYIO JUCTHIIIMPOBAHHOM BOJIOM CHHIOIO
JIAKMYCOBYIO Oymary u HaO/Ir0/1aTh U3MEHEHHUE €€ OKPacKH.

B ortuere onucarh OnbIT U HaONIOACHUS, 3alIUCAaTh YPABHEHUE PEaKLUU, OOBSICHUTh U3MEHEHHE
OKpPaCKHM MHIUKATOPA.

2. Bzaumooeiicmsue conanou Kuciomvl ¢ memaiiamu. B dersipe mpoOupku HamuTh 1mo 10
Karenb pa30aBIeHHOMN COJIIHOM KHCIOTHL. B mepByro ommycTuTh Kycouek Marius, BO BTOPYIO — JKenesa,
B TPEThbIO — I[MHKA, B YETBEPTYI0 — MeIu. B oTyere 3amucaTh ypaBHEHHS MPOTEKAIOMIMX PEAKIIMM.
OOBsACHUTD, TOYEMY B YETBEPTOIH NMPOOUPKE peakLus He UIeT.

3. Bzaumooeiticmeue azomnoti Kuciomul ¢ okcudamu. B Tpu npoOUpKU MOMECTUTH IO OJTHOMY
MUKPOIINATEN0 OKCUAOB LIMHKA, MeU U XpoMa. B kaxnyro npobupky BHecTd mo 10 xamenb a30THOH
KHMCIIOTHI, Ha0II0AaTh IPOTEKaHUE peakluid. B oTueTe 3anucarh ypaBHEHUs peaKuil.

4. Bzaumooeiicmsue cepnoti Kuciomul ¢ coramu. B Tpu npobupku nomectutsh no 10 kamensb
pacTBOpoB xJiopuja 6apusi, Hutpata cBuHia (II) u kapbonara Hatpus. B kaxayto npodbupky 106aBUThH
no 5-6 kamenb cepHoi kucnoTsl. Habmogare oOpa3oBaHME OCAaJKOB B IMEPBBIX ABYX MPOOHMpKax U
BBIJICJICHHME Ta3a B TpeTbel. Hammcarh ypaBHEHMS peakuuii B MOJIEKYJISIPHOM W WMOHHOM BHue. B
ob1eM BeIBOZIE K onbITy 10 chopMyaupoBaTh OTHOIIEHHE KUCIOT K METaJlllaM, OKCHJIaM, OCHOBaHHSIM
U COJISIM.

OmnsIT 6. ITosryueHnne cojieil M MX CBOMCTBa
1. Ionyuenue coneu ceunya u cepeopa. K nsarn xamwrm pactBopa Pb(NO3)o npubasuts 5

Kamenb pacTtBopa Jroboro xnopupa, Hampumep KCl. HaOmromate Bbmagenue ocanka PbClo.
CamMocTosTeNbHO T0100paTh PeakTUBBI M MOJXYyYUTh cyiabdar cBuHna PbSO4 u ioaun ceurma Pbls.

Onucarb ONBITHI, 3aMMCATh YPAaBHEHUS PEaKIMi B MOJIEKYJISIPHOM U HOHHOM BHU/IE.

[TonoGpate HEOOXOIUMBIE PEaKTHBBI U MOJYYUTh TAIOT€HUABI cepedpa: XJIopui, OpoMuI U
Honua. OOpaTuTh BHUMAaHHE HAa PA3IMYHYIO OKPACKY MOJYYEHHBIX coJiel (YTO HCMONb3yeTcs B
KaueCTBEHHOM aHanu3e). Hanucars ypaBHEHUs peakiyil B MOJIEKYJIIPHOM U HOHHOM BHUJIE.

2. Bzaumooeiicmeue coneii co wenouamu. B Tpex mpoOUpKax MPOBECTH PEAKIUU PACTBOPOB
coneii Hukens (NiSOy), xenesa (FeClz) u menu (CuSOy4) ¢ runpoxcunom Hatpus (NaOH). Onucarts
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OTIBIT, 3aIMCATh YPABHEHUS PEAKIIHI.
3. Bzaumooeticmsue conetl ¢ coramu. B Tpex mpoOupkax cMeniaTh pacTBOPHI COJICH: B TIEPBOM
BaCly u NapCO3, Bo BTopoii Ph(NO3)2 u CuSOy4, B Tperbeit KNO3 n NaCl. Hammcats ypaBHEHUS

peakIuii B IepBOil U BTOPOil mpodupkax. OObACHUTH, IOYEMY B TPEThE MPOOUPKE PeaKLus He UIeT.

4. Bzaumooeticmsue conei ¢ kuciomamu. Coiv B3aUMOJEHCTBYIOT ¢ KHCIIOTAMU B TOM CIIydae,
ecni 00pa3yroIascss HOBasi COJIb WM KUCIIOTA BbI- AIaeT B OCAJOK. Peakiuu coneil ¢ KUCIoTaMu ¢
o0pa3oBaHHEM HOBBIX HEPACTBOPUMBIX coyiel ObUIM IpoBeeHbl B onbiTe 9.4. B 3TOM ombiTe crieayeT
MOJIYYUTh OJJHY U3 HEMHOTMX MajOpacTBOPUMBIX KHUCIIOT. [[js1 3TOro HaMTh B IPOOUPKY 4—6 Karelnb
pacTBopa cuiiMKara HaTpusi M J100aBUTh MO KamlisiM pa30aBlIEHHYIO COJISIHYIO Kuciory. HaGmromathb
oOpa3oBaHHe TIeneo0pa3sHOTO OcCajJKka METaKpEeMHHEBOW KHUCIOTHL. B oTueTe ommcaTh BHEIIHHE
MIPU3HAKY TeJil KPEMHHEBOM KUCIOTHI, HAITUCATh YPABHEHUE PEAKIUU.

5. Oxucnumenvuvle ceoticméa coieil (ONBIT «OTOHb — XYAOXKHHK»). HuTpaTsl IienouHbIX
METaJUIOB IIPU HArpe€BaHUM BBIACIAIOT KHUCIOPOJ, IO- 3TOMY HCHOJB3YIOTCS KaK OKHCIWUTEIU B
COCTaBE€ CIIMYEK, 3AKUTaTEJIbHBIX CMECEH, IOPOXa, PAKETHOTO TOPIOYETO.

KonnenrpupoBanusiM pactBopoM KNO3 cruenaTh pucyHOK Ha (DMIIBTPOBAJIbHOM Oymare B

BUJIE cHpanu (JUHHS J0JDKHA ObITh HEMpepblBHOHM, 0e3 mepeceueHuit). KoHell MHMHMM OTMETHUTH
kapanaamoMm. [1og0xk1aTe BbICBIXaHUS U HCUE3HOBEHMSI pPUCYHKA, [10CJIE€ YETO MPUKOCHYTHCS TICIOIEN
COUYKOM K MeTKe. OTOHb IPOJIBUTAETCS [0 PUCYHKY, IIPOSIBIISSH) €rO0.

Omnwucare U 00BSCHUTH OMBIT. B 00111eM BBIBOJIE MEPEUUCIUTD CIIOCOOBI MOTyYSHHSI COJIEH U UX
BAKHEWIINE XUMUYECKHUE CBOMCTBA.

CraenaTh BBIBOJIBI M JOPMHUTH OTUET.

2. 3aoanusa 011 camocmoamelbHOU HO020MOEKU
3ananme 1. J{1s npeanokeHHBIX COEAMHEHHI: a) YKaKUTE UX KJIacc; 0) HAUIIUTE YPaBHEHUS

BO3MOXKHBIX peakiuii B3aumogerncteus ¢ H,O, Na,O, SO, HC1, KOH.

Bapuant CoenuHenuns BapuanTt Coenunenus

1 Zn0O, KOH, H,CO3 16 Bi,03, Cr(OH),, H,S

2 Ca0, HNO3, Sn(OH), 17 H,0, HMnQ,, Cr(OH)3

3 Al,Os3, Ca(OH),, H,SiO3 18 Li,O, KOH, H3PO,4

4 SiO;,, H3PO4, Pb(OH); 19 SeO,, HBr, Pb(OH),

5 SO;, H,SO4, Al(OH)3 20 BeO, H,Se, Ga(OH)3

6 PbO, Ba(OH),, H,S 21 Gay03, H3PO4, KOH

7 SiO,, Fe(OH)3, HI 22 SO3, Cd(OH),, HMnO,

8 BaO, NH,OH, Be(OH); 23 CuO, H,SiO3, Ni(OH),

9 N20s, HF, Cr(OH)s, 24 NiO, H,SO4, Cr(OH)3

10 HNOj3, Cr,03, Sr(OH), 25 Rb,0O, H,SO3, N,Os

11 Fe,0s, H,SO3, Cd(OH); 26 K20, Mg(OH),, H,CO3

12 Cr,03, H,S03, Ca(OH), 27 C1,07, NH4OH, HNO,

13 P,0s, NaOH, Al(OH)3 28 SOz, H2SO4, Cr(OH)3

14 COy, Cu(OH),, HF 29 HNO;, KOH, Cd(OH);

15 Na;O, HNO3, Be(OH), 30 H,CO3, Sn(OH),, NH,OH
3ananmue 2. Jlokaxute aMm(pOTEPHOCTh MPEIOKEHHBIX BEIECTB:

Bapuant Bemectso Bapuant Bemectso Bapuant BemectBo

1 BeO 11 Pb(OH), 21 Fe O3

2 A1(OH)3 12 Bi,O3 22 Ga(OH);
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3 PbO 13 Fe(OH)3 23 MnO,

4 Be(OH)2 14 Gay03 24 SnO,

5 Cr,0; 15 Cr(OH); 25 Pb(OH),
6 Bi(OH)3 16 AL0O; 26 Bi,0;

7 Fe,0s 17 Zn(OH), 27 Fe(OH)s
8 Mn(OH)s 18 BeO 28 Ga,0;

9 PbO, 19 Cr,0; 29 Cr(OH)3
10 SnO; 20 Bi(OH); 30 Al1,03

3aganue 3. CocraBbTe ypaBHEHHUS PEAKLUN, C MOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
CJIEYIOIME IPEBPALCHMUS:

Bapuant | [lemouku XuMHUUECKUX MTPEBPALICHUI

1 SnO —» SnC|2 — SnOHCI —» SnC|2 —> Sn(OH)z — Na,SnO,

2 BeO — Na,BeO; —» Be(OH)z — BeSO, —» Be(N03)2 —> Be(OH)z

3 H,CO3; —» K,CO3 - KHCO3; —» K,CO3 — M9003—> CO,

4 SOZ —> HzSOg —)K2803 —> KHSO3 4 KzSO3 —> HzSOg

5 AL(OH); — Aly(SO4)s — AIOHSO, — AL(OH); — Al,O; — KA1O,
6 Fe,0O; —» FEC|3 —> FE(OH)g —> FeCI3 —> Fe(OH)2C|

7 H,CO3; — NaHCO3; — Na,CO; — CO, - NaHCO3;— H,CO3

8 Na,O — NaOH — Na,SOz; — NaHSO3; — Na,SO3 — H,S03

9 CaC0O3; —» Ca0 —» Ca(OH)z —> Ca3(PO4)2 — CaHPO, — C&3(PO4)2
10 H,S — SO, —» H,SO3; —» CaS0O; —» C&(HSOg)z — CaS0;

11 P— P205 —> H3PO4 — NaH,PO, —» N3.3PO4 — Na,HPO,

12 AIOHSO,; —>AL(OH); >A1,(S04); — A1(OH); —> Al,O3 — NaAlO,
13 HzSiOg —> SiOz —> N&28i03 —> C&SiOg —> HzSiOg

14 Mg(OH); — MgCl, —>MgOHCI — MgCl, —Mg(OH), — MgO

15 NaOH — NasPO, — NaH,PO, — H3PO, — NazsPO, — Caz(POy),
16 Ca0 —» Ca(OH)z —> C63(PO4)2 —CaHPO, —>Ca(H2PO4)2 —>Ca3(PO4)2
17 NiSO4 — (NiOH),SO; — Ni(OH), —sNiOHCI —sNi(OH), —NiO

18 Fe(OH)3—> Fe,0; —> FeCI3—> FEOHC'z—) FEC|3—> FE(OH)2C|

19 CuO — CuCl, -»>Cu(OH); —» CuSO4 -»>CuS — Cu(NO3),

20 CI’(OH)g —> Cr2(804)3 —>CrOHSO4 — CI’(OH)g —Cr,03 - KCrO;

21 H,O —» Ca(OH)z —CaCO3; —> Ca(HC03)2 —> C&C'z —> Ca(N03)2

22 K,PbO,—Pb(OH),— PbOHCI — PbCl, — Pb(OH), — PbO

23 CoOHCI — CoCl, — Co(OH), — CoCl, — Co(NO3); — COOHNO3
24 KOH — KzSiOg —> H28i03 —> Na28i03 —> H28i03 —> CaSi03

25 Zn0O — K,Zn0O; -Zn(OH), - ZnSO, — Zn(OH), — ZnO

26 P205 4 Bag(PO4)2 — BaH PO4 —> Bag(PO4)2 —> H3PO4 —> N613PO4

27 CuSO4 — Cu(OH), ->CuO — CuCl, - CUOHCI — CuCl,

28 (NiOH),S0, — Ni(OH),— NiCl, —> NiOHCI — Ni(OH), —>NiO

29 Al(OH); — AIOHCI, — Al(OH); — AI(OH),Cl —> AI(OH); — A1,0;

Tema 5. O6mue cBoiicTBa pacTBopoB. Crioco0bl BbIPAsKeHUsI KOHIEHTPALUH

1. Omuem no nadopamopnoit pavome Ne 5 «Oouue ceoiicmea pacmeopos. Cnocoowi
8bIPAINCCHUA KOHUECHMPAUUTL)
Omnbit 1. IIpuroroBiienne pacTeopa 3aJaHHONH KOHIEHTPALIUH
Xoo onvima.
1. ITony4uTs OT mpenojaBarens 3aJaHue Ha MPUTOTOBJIEHHE PACTBOpA METOJIOM pa30aBiIeHUs
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TOT'O PacTBOpPa, MaccoBast OIS KOTOPOro ObljIa OMpeieieHa MPH MTOMOIIY apeoMeTpa B TIEPBOM OIIBITE.
OObIYHO [1aeTcs 3aJaHWe TPUTOTOBHTH PACTBOP THAPOKCHAA HaTpus oO0béMoM 250 M ¢
sKBUBaJEHTHOM KoHueHTparuei 0,08 u., 0,09 u., 0,1 u., 0,11 H. 1 T. A. PacTBOp rOTOBSAT B MEPHBIX
Kos10ax, pa30aBJisisi pacTBOP MEPBOrO OMbITA BOJIOM.

2. Beruncnante 00beM pacTBOpa IIETOYHM, MAacCOBasi JOJIA KOTOPOro Oblia ONpeneieHa IpH
MTOMOIIY apeOMeTpa, HeOOXOIMMBIH JJIsl MPUTOTOBIICHUS 3aJJaHHOTO pacTBopa 00bEMoM 250 mit.

3. MepHbIM TWIMHAPOM W OIOPETKOW OTMEpPUTh HEOOXOAMMBIH 00BbEM pacTBOpa IMIETOYH.
Boututh pactBop B MepHYI0 K0sOy. J{BasKbl OMOJIOCHYTh LIMIUHAP TUCTHIUIMPOBAHHON BOJIOM, CIIUTH
BOJY B TY € KOJOYy.

4. CopnepxxuMoe KoJObl pa30aBUTh 1O METKH BOAOW. Pa3z0aBieHue BHayajlle MOKHO BECTH
OBICTPO, HO B KOHIIE J00ABISATH BOAY CIIEAYeT IO KalUIM M3 KareldbHULBL. Pa3z0aBieHHe MOXHO
CUMUTATh 3aKOHYEHHBIM, KOT/Ia HUKHHUI YpOBEHb MEHUCKA KUJIKOCTH KOCHETCSI METKHU Ha KoJioe.

5. 3akpbITh KOJIOY MpOOKOW M MepeMeniarb pacTBOP, MHOTOKPATHO IepeBOpayduBas KoJyoy.
[IpuroToBNEeHHBINH PACTBOP UCIIOJIB30BAThH B CIIEIYIOIIEM OIbITE.

OmnbIT 2. THTPOBaHKE pacTBOpPa

Xoo onvima.

1. B MepHy10 OlOpeTKy, 3aKpEIUIEHHYIO B IITaTUBE, HAJIUTh PACTBOP KUCJIOTHI C IKBUBAJICHTHOU
koHueHTpanueit 0,1 momns/i (0,1 H.). DTOT pacTBOp Ha3bIBaETCs pabOYUM PaCTBOPOM.

2. B Tpu KoHMYECKHE KOJIObI BHECTH C MOMOIIBI0 MepHO# nunetku no 10 mir pactBopa NaOH,
MIPUTOTOBICHHOTO B MPEIBIAYIIEM OIbBITE, 100aBUTh B KXY KOJOY MO OJHOM Karuie WHIUKaTopa
MeTUJIOpaHka uin ¢penondraienna.

3. 13 GropeTku MeAJIeHHO, MO KaIljisiM, MPUOABIIATh PACTBOP KHUCIOTHI K PaCTBOPY IIENIOUHU 10
M3MEHEHHsS OKpacKd WHIUKaTopa. [lo OKOHYaHWM TUTPOBAHMS 3alUCaTh OOBEM KHCIIOTHI,
MCIOJIb30BaHHOM HAa TUTPOBAHUE.

4. OnbIT MOBTOPUTH €LIE JIBa pa3a, KaX/blil pa3 MpeIBapUTENIbHO JOJIMBasi paCTBOP KHUCIOTHI B
OIOPETKY 10 HYJIEBOTO JIEJICHHUS.

5. PaccunTaTh cpeHHii 00beM KUCIOThI, UCIIOJIb30BAaHHON HAa TUTPOBAHUE, U SKBUBAJICHTHYIO
KOHIIEHTPALUIO IIeJI0YU. BBIUUCAUTD TUTP pacTBOpa.

6. ConocTaBuTh KOHLIEHTPALMIO MPUTOTOBJIEHHOIO PACTBOPA, HAMJIEHHYI0 METOJIOM
TUTPOBAHHUS, C 3aJaHHBIM 3HA4YCHHEM. PaccuuTaTh NMOTrPEIIHOCTD, JOMYLICHHYIO IIPU MPUTOTOBJIEHNUN
pacTBopa, B BBIBOJIE YKa3aTh BO3MOXHbIE IPUUUHBI TOTPEIIHOCTH OIIBITA.

CnenaTb BBIBOJIBI U ODOPMUTH OTUET.

2. 3adanus ona camocmoamenbHoll nO0ZOMO6KU
1) CKoJpKO IpaMMOB CyJb(QUTa HaTpUsl MOTpeOyeTcs s MPUTOTOBIEHUS 5 im°® 8%-Horo
(mo macce) pactBopa (ruotHocTh 1,075 F/CM3)? (Omeem: 4302).
2) IMpu 25°C pactBopumocts NaCl pasua 36,0 r B 100 r Boasl. Haiitu MaccoByro 10110
NaCl B HacsbitienHOM pactBope. (Omeem: 26,5%).

3) Cxonbko rpamMmMoB 30%-noro (mo macce) pactBopa NaCl nyxkHo mob6aButh k 300 r
BOJ1bI, 4TOOBI MoyuuTh 10%-HbI1i pacTBOp conu? (Omeem: 1502).

4) Halitu maccy HutTpara HaTpus, HEOOXOoAMMYIO i mpurotosieHus 300 em® 02 M
pactBopa. (Omeem: 5, 12).

5) st meitrpanuzanuu 30 em® 0,1 H. pacTBopa 1enouu norpedoBaioch 12 oM’ pacTBopa
KHUCIO0THL. OTpenenuTs HOpMaIbHOCTh KUCHOTHL. (Omeem: (,25H).

6) Haittu momsprocTh 36,2%-Hor0 (110 Macce) pactBopa HCI, miotHocts koTOporo 1,18
t/eM’. (Omesem: 11,7monv/on’).

7) Kaxkoii 06beM 96% (110 Macce) cepHOi KHCIOTHI (ITOTHOCTH 1,84 /M%) 1 Kakyio Maccy

BOJIBI HYXKHO B3SITh JUIsi mipurotosierus 100 cm® 15%-Horo (1o Macce) pacTBopa CepHOM KHCIOTHI
(rutotHOCTH 1,1 F/CM3). (Omeem. 9, 32em®u 93, 52).

8) Kakyto maccy Boabl HyxkHO mnpubaButh k 200 cm” 30% (mo Macce) pacTBopa
TUAPOKCHIa HATpHs (TUIOTHOCTH 1,33 F/CM3) st monyuenus 10% pactBopa menoun? (Omesem: 5322).

3
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9) Haiitu MOnsIbHOCTh, HOPMAIBHOCTh U MOJISIpHOCTH 15%-HOTO (O Macce) pactBopa
CEPHOU KUCIOTHI (MIIOTHOCTS 1,1 F/CM3). (Omeem: 1,8monv/ke, 3,37n, 1,68 M).

10)  Jlns meditpanuzanuu 42 oM’ CEpHOI KHCIOTHI MOTpeboBaioch 100aBuTh 14 em® 0,3 H.
mienour. OnpeneauTs MOJISIPHOCTh PACTBOPA CEPHOM KUCTHOTHL. (Omeem. 0,05 MOJZb/()Ms).

11) U3 400 r 50%-nHoro (mo macce) pactBopa H,SO, BeimapuBanuem yaaauwad 100 r BoabI.
Uemy paBna maccoBas oy H,SO4 B octaBiemcs pactope? (Omesem: 66,7%).

12)  Ckosbko rpaMMoB KapOoHara Harpus cojepxutcs B 500 em® 0,25 H pactBopa?
(Omeem. 6,632).

13) B kaxom o6beme 0,1 H. pactopa comepskutes 8 T cyabara meau (11)? (Omeem: 10m°).

14)  Ckonbko mummautpos 0,5 M pacrBopa H,SO4 MOKHO MPUTroTOBUTH K3 15 em® 25 M
pactBopa? (Omeem: 25mn).

15)  Kakoit o6bem 0,1 M pactBopa H3PO4 MOKHO TIPUTOTOBUTH U3 75 em® 0,75 H. pactBopa?
(Omeem: 187,5¢am°).

16)  Kaxkoit oobem 6 M pacrBopa HC1 HyXHO B34Th I IIPUTOTOBICHHS 25 em® 25 M
pactBopa HC1? (Omeem: 10,4ca).

17)  BBIUMCINTH MacCCOBYIO JOJI0 THApokcHaa Hatpus B 9,28 H. pactBope NaOH
(wrotHocts 1,31 r/em®). (Omeem: 28,3%).

18)  BbIUHCIMTH MOJIbHBIC OJH CITUPTA U BOJBI B 96%-HOM (10 Macce) pacTBOPE ITUIIOBOTO
cnupta. (Omeem: 0,905, 0,095).

19) B 1 kr Boasl pactBopeHo 666 r KOH; miotHOCTh pacTBopa paBHa 1,395 r/em®. Haiit:
a) maccoByto noimo KOH; 6) MoJSIpHOCTB; B) MOJISJIBHOCTB; T) MOJIbHBIE JIOJH INEIOYHU U BOJIBIL.
(Omeem: a) 40%, 6) 9,95M0/1b/0M3,' 8) 11,9monv/xe; 2) 0,176, 0,824).

20)  IlnotHocts 9%-Horo (mo Macce) pacrBopa caxapossl CipHypO11 pasra 1,035 r/em’.
BbIYNCIINTD: 4) KOHLEHTPALHMIO Caxaposbl B I/IM; 6) MOISPHOCTH, B) MOISUIBHOCTb PAacTBOPA.
(Omeem: a) 93,22/0m°; 6) 0,27monw/om>; 6) 0,299mon6/k2).

21)  Kakoit 06bem 2 H. pactBopa HySO4 motpebyercs ans mpurorosienus 500 em® 0,5 h.
pactBopa? (Omeem: 1250m°).

5 22)  Kakoii o6bem 0,05 H. pacTBOpa MOKHO Moay4uth u3 100 oM’ 1 m. pactBopa? (Omeem:
1,90m7).

23)  Kakoii 06bem 2 M pacTBopa KapbOHATA HATPHS HANO B3STh IS PHTOTOBICHMsS | M
0,25 u. pactBopa? (Omeem: 62,5cx°).

24) K 100 cm® 96%-Hoi (mo macce) HySO4 (rmotHocTs 1,84 r/CM3) npubasunu 400 oM’
Bozbl. [lomyumics pactBop miotHocThiO 1,220 r/cm®. BBIYHCIHTE €ro SKBUBAJICHTHYIO KOHLIEHTPALUIO
1 MaccoByto 10110 HySO4. (Omeem: 7,52u; 30,2%).

25)  IlnotHocte 40%-HOoro (mo macce) pacTBOpa a30THOW KHCIIOTHI paBHA 1,25r/em’.
Paccuntarh MONSIPHOCTH U MOJISUTBHOCTB 3TOTO pacTBopa. (Omeem: 7,94 MOﬂb/dMS; 10,6;monv/x2).

26)  OmpemenuTh MaccOBYIO JIOJNIO pacTBOpa HHUTparta cepedpa, MOTyYEHHOrO CMEIICHHEM
pacTBOpoB HHTpaTta cepedpa Maccamu 150r u 250r c wmaccoBeiMu gposssMu 20% u 40%
COOTBETCTBEHHO. (Omeem: 32,5%).

27) B 250r Bompl pactBopeHo S0r kpuctamiormapara FeSOs7H,O. BpHucinTs MaccoByrO J0NFO
KpucTayuiorupara u 6e3BoHoro cyibghara sxenesa (11) B pacrBope. (Omeem: 16,7%; 9,1%).

28)  Haifti macchl Bozibl 1 MeiHOTO Kyriopoca CUSO,-5H,0, HeoOXomMBbIe [ist PUTOTORJICHHS OTHOTO
JIMTpa pacTBopa, coaepxartiero 8% oe3omHoit com. ITnotHocTh 8% pactBopa CuSO4 paBHa 1,084r/mn. (Omeem:
948,42, 135,62).

29) B kaxoit Macce BOmpI Hy)KHO pactBopHTh 25T CuSO4-5H,0 urobs! momyurTs 8%6-Hbli (110 Macce)
pactBop cynbthara memu? (Omeem: 1752).

Tema 6. Teopus 371eKTPOIUTHYECKON TUCCOIHAIIUU
1. Omuem no nabopamopnoit pabome Neb «IJeKTPOJIUTHYECKAS TUCCOLMAIUS)

Llenvio pabomwi SBISETCS TPOBEIEHUE TUIPOJIM3a HEKOTOPBIX COJIEH, M3ydeHHe BIMSHUSA
cocTaBa CoJiel ¥ BHEIIHUX YCJIOBUH Ha MOJHOTY UX THAPOJIN3A.
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OmnbiT 1. Onpenenenne cpeabl pacTBOPOB Pa3JIMYHbIX coJslel
Ha monocky yHMBepcalbHOM HHAMKATOPHOM OyMarn HaHECTH 10 OHOM Karie pactBopoB KCl,
Al>(SOy)3, Pb(NO3)2, NapCO3. B xakom ciydae nmporekaer ruapoians? Onpenenuts pH pacTBopos,

pe3ybTaThI OMbBITa OPOPMHUTH B BU/IE TAOIHIIBL:

Ne | dopmyna comn LBer pH Cpena YpaBHEHHE rUIpOIN3a B
WHJMKaTopa MOJIEKYJIIPHOM U HOHHOM BHJIE

1 KCI

2 | Al(SOg)3

3 | Pb(NO3)2

4 | NapCO3

OnpIT 2. U3yuyeHue BJIUSIHUS 3apsiia KATHOHA HA MOJHOTY I'MAPO0JIN3a N0 KATHOHY
Opnun mukpommatens cyinbdara sxenes3a (1) pactBoputs B 10—15 kamnsx Boapl. C MOMOIIBIO
YHUBEpcallbHON UHIUKaTOpHOM Oymaru cpaBHuTh pH pactBopos FESO4 u FeCl3 (pactBop 3T0M conu

umeercs B IuratuBe). Kakas u3 AByX cojeil ruzaponmsyercs cuibHee M nodemy? Hamwmcath
MOJIEKYJISIPHBIE ¥ HOHHBIE YPaBHEHMSI TUAPOIIA3A STUX COJIEH IO NIEPBON CTYIEHH.
OmnbiT 3. CpaBHEeHHE THAPOJIN3YEMOCTH M0 AHHOHY

C momoImplo yHUBEpCaIbHOM MHAMKaTOpHOW Oymaru cpaBHuTh pH pactBopoB NapSO3 u

NapCO3. B oruére HamucaTth MOJEKYJSIpPHbIE U MOHHO-MOJICKYJISIpHBIE ypaBHeHMs ruapoimsa. Ilo

BenmmunHe pH yka3arh, B KAKOM U3 JABYX PacTBOPOB OOJBIIE: ) CTENECHb THAPOIIN3a; 0) KOHIICHTPALIUS
OH - nonos. Kakoii anron o0nanaet Oosblieit NoasIpu3yeMoCTbio?
OnbIT 4. U3ydyeHue BJMSHUA YCJOBUH NPOBeIeHUS IHAPOJIN3a HA OJTHOTY ero
NPOTEKAHUS

1. Bausnue xoumyenmpayuu. B npoOHpKy MmoMecTUTh 2—-3 Kamid KOHIICHTPUPOBAHHOTO
pactBopa ximopuza skene3a (III). YcraHoBUTh ¢ MOMOIIBIO MHIMKATOPHON Oymaru cpemy pacTtBopa
(pH). PactBop B mpoOupke pa30aBuTh BOMOH, yBennunB o0beM B 3—4 pa3a u ycraHoBuTh pH
pa3baBieHHOro pacTBopa. HammcaTe ypaBHEHHS THUApPONHM3a 1O TEPBOM M BTOPON CTYIEHSM B
MOJIEKYJISIPHOM M HMOHHOM BHje. Crenarb BBIBOJ O BIMSHUM KOHIIEHTPAI[MM COJM Ha IOJIHOTY €&
THIPOITU3A.

2. Bnusnue memnepamypsi. B npobupky Ha 1/3 e€ 00béma HaJIUTh PacTBOP XJIOpHUA XKejie3a
(ITI) u TPOKUMATUTE €ro HECKOIbKO MUHYT Ha crniupToBKe. UTo Habmomaercs? [louemy pactBop mpu
KHITSTYCHUU CTAHOBUTCS MYTHBIM?

B oTuéTe omucaTh OMBIT U 3aMKCaTh YpaBHEHHS THAPOIHM32 B MOJEKYISIPHOM U HOHHOM BHJIE
M0 BCEM CTYNEHSIM, MMEs B BHUJly, UYTO BTOpas M TPEThsl CTYMEHU THUIAPOJU3a BO3MOXKHBI IPHU
HarpeBaHuU.

Cnenatb BBIBOJ O BJIMSHUM KOHLEHTPALlMUM pacTBOpa COJM W TEMIIEpaTypbl Ha IOJIHOTY
MPOTEKAHUs THAPOJIN3a COJIEH.

OmnpIT 5. B3aumMHoe ycujieHue ruIpoJim3a ABYX coJlei

K 5-6 xamnsaMm pactBopa cynbhara amtOMUHHUS TpHOAaBUTH Takoll ke 00beM pacTBOpa
kapOoHata Harpusi. HaOmiomate oOpa3oBaHuMe ocajaka THAPOKCHIA QJIIOMUHUS U BBIJCICHUE
My3BIPHKOB YTJIEKUCIOTO Ta3a. [IoBTOPUTH OMBIT B APYroil mpoOUpKe C KCIOJIBb30BaHHEM Cyib(ara
aMIOMHUHMS U cynbduna HaTpus. OnpenenuTs Mo 3amnaxy, Kakou ra3 Ipu 3TOM BbIIEISIETCS.

B ortuére onucarp onbiT. HamucaTh ypaBHEHUS! peakiuii B MOJEKYJISIPHOM M HOHHOM BHUIE U
OOBSICHUTH, MOYEMY B peakiusix o0pa3yloTcs He KapOOHAT alnioMHUHHS (B MEepBOM MpoOHpKe) U HE
Cynb(hu amoMUHUS (BO BTOPOU MIPOOHUPKeE), a TUAPOKCU amtoMuHus (B o0eux npodupkax). [Ipusectu
elé ABa-Tpy NprUMepa B3auMHOTO YCHIJICHHUS THIPOIN3a ABYX COJEH.

Crnenatb BBIBOJBI B ODOPMHUTH OTUET.

2. 3aoanus ona camocmoamenvHou nOOZ0MoEKuU
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PaccmoTpuTe BO3MOXKHOCTH NMPOTEKAHHs THAPOJM3a COJEH, yKakuTe obnacTh 3HaueHuit pH
pacTBOpoB (>, =, < 7), OTBET MOATBEPINTE YPABHCHUSIMH PEAKITHA.

Bapuant | I[IpensioxxeHnnbie conu Bapuant | [IpennoxeHHbie conu

1. ZnS0O4, NaCN, KNO3 16. NiCl,, Ba(CH3COOQ),, Na;SO4
2. CUC|2, Na,SO3, L|2804 17. C0S0y4, KsS0O3, KNO;

3. NaCI, Na,COs, Fe(N03)3 18. CH3;COOK, CrCI3, C&(NO;J,)Z

4. NaF, NiSO4, NaNOj3 19. Zn(NOg3),, NaNOs, Na,Se

5. Na, SOy, AlCl3, KNO, 20. NaCl, NasPOy,, NI(N03)2

6. MnSQO,, CH;COONa, KNOs 21. Na,S, NHsNO;, KBr

7. KNO3;, CoCl,, NazPO,4 22. BaCl,, KCN, MgSO,

8. NH,4C1, KoCO3, Na,SO4 23. Na,SOy, A|(N03)3, Na,Se

9. KC|O4, Cr2(804)3, Na,S 24. KoCOs3, FeCla, C&(NOg)z

10. FeSO4, KC1, Li,SO3 25. NaNO3, Cu(NOs)z, Sr(NO,),
11. Pb(NOg)z, K,SOs, Nal 26. MnC|2, Ba(N03)2, K3PO4

12. NaNOj3, SnCly, Ba(NO,), 217. Kl, ZnCl,, Na,S

13. Li,COs, Aly(SOy)s, KC1 28, K504, (NH4);SOs, KoSe

14. Fex(SO4)s, KsPO4, NaC10, 29, Cr(NO3)s, KS, Nal

15. Na,S, CuSOQq, CaC|2 30. KNOs3, AlBrg, Ca(NOZ)g

Tema 7. OCHOBBI XMMHUYECKOI TEPMOTUHAMUKHU

1. Omuem no nadopamopnoit paoome Ne7 «OcHO6bl XUMUUECKOU MEPMOOUHAMUKU.
Onpeodenenue menioemKocmu Kaniopumempa ¢ ROMOuibio 20pauei 600bl»

Bce xumMuyeckue peakiuu COMPOBOKIAIOTCS MOTJIOMIEHUEM WM BBIICICHUEM TEIIOBOU
sHepruu. Peakuuu, wuaymue ¢ BBIJCJICHUEM TeIIa, HAa3bIBAIOTCS JK30TEPMUYECKUMHU, a C
MOTJIOLIEHUEM — DSHIO0TepMHUYEeCKMMH. KONIM4YecTBO BBIIEIEHHOTO WM MOTJIOLIEHHOIO Terlia
Ha3bIBACTCS TETUIOBBIM 3 (PEKTOM peakIiuu.

DKCTepUMEHTAIbHOE OTpeieNieHue TEIUIOBBIX 3(PPEKTOB XMMHUECKUX PEaKIUil MPOBOAST B
CHelHaJIbHBIX YCTpOHCTBaX — KajnopumMmerpax. Kanopumerp npeacrasiser coboit cocy, CHAOKEHHBIN
TEIUIOM30JIMpYIOLIe pyOamkoid [uis yMEHbIIEHHs TemjaooOMeHa C OKpy’Karomed Ccpelow.
[Ipocreiimmii KajdoOpUMETp COCTOUT M3 JIBYX CTakaHOB: HapyxHoro (1) m BHyTpeHHero (2) —
COOCTBEHHO KaJIOpUMETpa, YCTAHOBJIEHHOTO Ha TEIUIO- M30JMPYIOIIEH MOJCTaBKE M CHAOXKEHHOIO
KpbIKO# (3) ¢ oTBepcTUsaMHU it TepMoMeTpa (4), BopoHKH (5) 1 memanku (6). UToObI CBECTH MOTEpU
TeIyia K MUHUMYMY, BHYTPEHHHI CTakaH He JOJHKEH KacaThCs CTEHOK BHEIIIHETO.

KonuyecTBO TEMIOTHI, BHIACTUBUICICS MM NOTJOMIEHHON B XO/I€ PEAKINH, ONpEIeseTcs Mo
W3BECTHOM opMyIie:

Q=K-AT, 1)

rae K — rennoemkocth kanopumerpa, AT — u3MeHeHue TeMnepaTypsl B X0/I€ peakltu.

[To ¢usmvyeckoMy CMBICIy TEIMJIOEMKOCTh KaJOpHUMETpa €CTh KOJMYECTBO TEIUIOTHI,
HeoOXO0IMMOE NIl HarpeBa BCeX €ro yacteil Ha oAMH rpaayc. OHa CKIaAbIBaeTCs U3 TEIIOEMKOCTH
pacTBopa, KOTOPBIH HAXOIUTCS BO BHYTPEHHEM CTaKaHe (Cp-mp), Y TEIJIOEMKOCTH CaMOTr0 CTaKaHa

(Cermer):
K=Cpmp + Cepmer )



31

FZ ;i—:[r—"-f—] Puc. 8. Cxema npocmenwezo
T Al “ T Karopumempa
—1 ] ; 6 | — napywuuil craken, 2 - BHYTPeHHHA CTaKaR,
| -} 3 — KpainKa, 4 — TePMOMETD, 5 — DOPOHKE,
2 ' il 1 6 — Memanxa
- =)

ITockonbKy KOHIIEHTpAIMs pacTBOpa Maja, yAeJbHas TEIUIOEMKOCTh PacTBOpa MPUHUMAETCS
PaBHOM TEIJIOEMKOCTH BOJEL, T.€. 4,18 Jx/(r-K); Macca pacTBopa M3BECTHA U TEIJIOEMKOCTh PacTBOpa
MOXET OBbITh BhIYMCIICHA. OJHAKO TETUIOEMKOCTh CTaKaHa HEW3BECTHA, U €€ HEOOXO0IUMO OIIPEICITUTh
AKCIEPUMEHTAJILHO.

IJKCIepUMEHTAJIbHAA YACTh

Llenvio pabomel SBISETCS ONpPENEICHHE TEIUIOBOro 3((eKTa peakivii TamieHusT H3BECTH,
HEUTpaIU3alUU 1IET0YM KUCIOTONW U B3aMMOICHCTBUS QJIFOMUHUS C COJISTHOM KUCIIOTOM.

Xo0 onvima.

1. 3anucaTe TemnepaTypy KajiopuMerpa (Tl).

2. C nmoMo1ipi0 MepHOro nuiauHapa HabpaTh B ctakaH 100 ma Boabl, Harperoit 1o 50-60 °C,
TEMIIEPATypy M3MEPUTh C TOYHOCTBIO JI0 JeCAThIX poneil rpaayca u sanucarsd (T,). Beictpo BbUHTH

HArpeTyr BOAY BO BHYTPEHHHH cTakaH Kajopumerpa. IlocTOsSHHO mepememuBas, depe3 Kaxayro
MUHYTY 3aMepsITh TEMIIEPATYpPy BOJIbI B KAJIOPUMETPE U MOKA3aHUs TEPMOMETPA 3aHOCUTH B TaOJIHILY:

B xone nzmepenuii Habt01aeTCs TpU NEpUoaa:

1) Temmeparypa B KallOpUMeTpe OBICTPO yMEHbINIAETCs (HarpeBaeTcsi BHYTPEHHUUN CTakaH
KaJIOpUMETPA);

2) Temnepatypa cTabuIn3upyeTcs (HacTyMaeT TEIIOBOE PaBHOBECHE);

3) TemriepaTypa MEUICHHO YMEHBIIAETCS (32 CYET pacCEMBAHMS TEIIA).

Jis  pacdeToB TEIUIOEMKOCTH OpaTh TeMIepaTypy BTOPOTO IEpPHOJa, OCTAIOLIYIOCS
MIOCTOSIHHOM B Te€4eHHEe 2—3 MMH. DTy TeMIlepaTypy Ha30BEM paBHOBECHOI U 0003HaYMM CUMBOJIOM 0
(Tped. «TaTay).

Bpewms, mun 0 1 2 3 4 5 6 7 8 9 10

T,°C

KonuuecTBo Temia, cooOIeHHOE KaTOPUMETPY HarpeToi BOIOH, ONIPEACIIAETCS 110 YPAaBHEHUIO
Q= Cn?o "My o- (Tz -0) (3)

KonuuecTBo TEI0Th, NOIJOMEHHOE KAIOPHMETPOM, ONPEIEIAETCH 110
YPaBHEHHIO:
Q=K«0-T) 4)
[TockoneKy seBbie 4acTH ypasHeHuit (3) 1 (4) pasHel, TO NPHPABHHBACM
npaBbie 4acTH M noxydaem (opmysy Ui pacyera TeIUIOEMKOCTH KalopH-
MeTpa:
Cu:o 'mEI:(J '(Tz -9) 4.18'100'(1': —0) 5
0-T 0T, ©)
Onpenensiemas o popmyie (5) Bennunna K uzmepsercs B [x/rpa.
Bviuucnenue mennoemxocmu xaropumempa. IlpuOnu3utenpHOe 3HAYEHUE TEIIIOEMKOCTH

KaJIOpUMETpPa MOXKET OBITh BEIYUCIICHO 1O (hopmyre (2). [ Toro BHyTpEHHHUM CTakaH KaJopuMeTpa
B3BEIIMBACTCS HA TEXHOXMMHUUYECKUX BECAaX, PACCUMTAHHBIX HAa MaKCMMaJbHYIO Harpy3ky g0 500 r, a

K=
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yaenbHas TEIUIOEMKOCTh CTEKJa, M3 KOTOPOTO M3TOTOBIEH CTakaH, NpUHUMaercs paBHoil 0,78
JIx/(r-K).
Cnenatb BBIBOJBI 1 OQDOPMHUTH OTUET.

2. 3aoanusa onsa camocmosmenvHou HOOZ0OMOGKU

[IpeneOperass TeMIlepaTypHOH 3aBUCHMOCTBIO  BBIUMCIMTH  CTAHJAPTHBIC H3MCHCHHUS
SHTAIIBIINU, DHTPONHUHU, dHEepruu [md0Oca B COOTBETCTBYIOMIEH peakiuu. OnpeaenuTs TeMIepaTypy,
IIPH KOTOPOM YCTaHABIMBACTCS XUMHUYECKOE PAaBHOBECHE PEAKIIMU, M CJCNIaTh BBIBOJ O BO3MOXHOCTH
HpOTeKaHI/ISI peaKL{I/II/I B HpHMOM HaHpaBJIeHI/II/I.

Bapuant VYpaBHeHUs peakiuii

1 2Mg(k) + COy(1) = 2MgO(k) + C (rpadwur)
2 3CHy(r) + COy(1) + 2H,0(x) = 4CO(T) + 8H,(T)
3 AHCI(r) + O,(r) = 2H,0(r) + 2Cl,(1)

4 2H,S(r) + SO,(r) = 3S(pom6) + 2H,0(k)
5 2Cu,0(t) + Cu,S(t) = 6Cu(r) + SO(1)

6 2H,0(r) + 2Cly(r) = 4HCI(1) + Oy(1)

7 3Fe;0O3(1) + Hy (1) = HyO(T) + 2Fes04(T)

8 CaO(t) + CO,(r) = CaCOs3(1)

9 2CO(r) = C (rpadur) + CO,(T)

10 27nS(t) + 30,(1r) = 2ZnO(T) + 2S0,(T)

11 CaCOs3(t) = CaO(r) + CO,(r)

12 BaO(t) + CO,(r) = BaCOg3(1)

13 2NO(r) + O, (r) = 2NO,(1)

14 H,O(T) + 2Fes04(T) = 3Fe,03(T) + Ha(T)

15 2Al,03(t) + 6SO,(1) + 30,(r) = 2Al5(SO4)3(1)
16 CaO(t) + H,O(x) = Ca(OH)(1)

17 FeO(t) + Hy(r) = Fe(t) +H,0(1)

18 CuO(t) + C(1) = Cu(t) + CO(1)

19 Ho(r) + I2(r) = 2HI(1)

20 CaO(t) + SO3(r) = CaS0O,

21 2MgO(x) + C (rpadur) = 2Mg(kx) + CO»(T)
22 2Al5(SO4)3(t) = 2Al,03(T) + 6SO,(r) + 30,(r)
23 CO(r) + Cla(r) = COCl (1)

24 BaCOj3(t) =BaO(t) + CO»(1)

25 CO(r) + HyO(1) = CO2(1) + Hy(1)

26 Na(1) + 3H,(1) = 2NHj3(T)

27 3CHy(r) + CO,+ 2H,0(x) = + 8Hy(1)

28 2NO,(r) = 2NO(r) + O, (1)

29 Cla(r) + 2HI(1) = I»(r) + 2HCI(T)

30 Fe304(1) + CO(r) = 3FeO(t) + CO,(1)

Tema 8. XuMuyeckas KHHETHKA U KaTaJIu3

1. Omuem no nabopamopnoii pabome No8 «Xumuueckas KUuHemMuKka u Kamaaus»

Llenvio pabomvr SBISETCA SKCIEPUMEHTAIBHOE ONPEICICHHEe KHHETHYCCKHX IapaMeTpoB
XUMHYECKON peakInu: MOPSIKa PEaKIIUU 1 SHEPTUU aKTUBAIUH.

Hccnemyercs peakmust MeXay THOCYIb(GATOM HATPUS HM CEPHOM KHCIOTOH, KOTopas
OIHCHIBAETCS] YPABHCHHUEM:

Na,S,03 + H,SO,4 = Na,SO,4 + SOzT + S|+ H,0

OpuH U3 TPOAYKTOB peakiuuu (cepa) MO XOAy peakuuu oOpa3yercs B BHAE OUYEHb MEIKHX,
HEBUIUMBIX BHAYajlie, KOJUIOMJHBIX YAaCTHUI], B3BEHNICHHBIX B Boje. Korjga KOJMYECTBO Cepbl
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BO3pacTaer, €€ YacTHIBl HAYMHAIOT COCNUHATHCS MEXKIY COOOH (KOoarylimpoBaTh) M CTaHOBSTCS
3aMeTHBIMH OJ1arojapsi TOMy, 4TO pacCEUBAIOT CBET.

PaccesHue cBera KOJUIOMJHBIMH YaCTHIIAMH CEpbl HAOMIONAeTcs B BUAE TOIyOOBaToro
OKpalllMBaHUSl pacTBOpa, HAIOMHUHAIOIIEro ciaboe cBeueHHe. OTO sBJIEHHE Ha3bIBaeTCs
onanecueHuued. [Ipu mpoBeneHUM SKCHEPUMEHTa HEOOXOJMMO H3MEpSATh MPOMEXKYTOK BPEMEHHU
MEXy IBYMsS MOMEHTAMM: MOMEHTOM Hayajla PEakLMM MU MOMEHTOM, KOrJa CTaHOBUTCS BUIAMMOM
ONAJIECLICHLINSL.

OTOT NPOMEXKYTOK NMPUHUMAETCS 3a BpeMs NpOTEeKaHus peakuuu (t). Benuuuna, obpaTtHas T,
MponopIuoHaibHa cKOpocTu peakiuu (V); enuHuia e€ u3MepeHus: — ¢t [anee nma KpaTkocTu 3Ty
BEIMYMHY OyJIeM Ha3bIBaThb CKOPOCTHIO PEAKIIHH.

[Tpu BeImoNHEHNH PaOOTHI TPOBOAATCS TPH OIBITA.

I1epBblii ONBIT BHIIOIHSIETCS MIPHU PA3IMUHBIX KOHLIEHTPALUAX THOCYIb(paTa HATPHs, B TO BpeMs
KaK KOHIIEHTpALMsl CEPHOI KUCIOThI OepeTcs OAMHAKOBOM JUIsl BCEX U3MEPEHUH B 3TOM cepuu. B aTom
OIIBITE BBIABISETCSA 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHLIEHTPALMK THOCYIb(paTa HATpUsl.

Bo BTOpOM OIBITE IEPEMEHHON BEIWYMHOMN SIBJIAETCS KOHLEHTpALUs CEPHOM KHUCIOTHI, B TO
BpeMs KaK KOHLIEHTpalus THOCY/lb(aTra HaTpus MOJAEP)KUBAETCS IOCTOSHHOM. B 3ToM ombiTe
OINPEIENAETCS CKOPOCTh PEAKIIMKU B 3aBUCUMOCTH OT KOHLIEHTPALUU CEPHON KUCIIOTHI.

OObeMHUB H3MEPEHHbIE 3aBUCHUMOCTH CKOPOCTH peakUUM OT KOHLEHTpauui TuocyibdaTa
HaTpUsl M CEPHOM KHCIIOTbI, IOJY4YalOT YpaBHEHME, CBS3bIBAIOIIEE CKOPOCTh PEAKIUH C 00euMHU
NEPEMEHHBIMHM KOHLEHTPALUAMHU PEareHToB. JDTO U OyJeT ypaBHEHHE 3aKOHA ACHCTBYIOLIMX MAcc WU
KMHETUYECKOE YPaBHEHUE PEAKLIUU:

V =kCl 50 -Cl

Na;S,0; ~“ H.S0,

HeunsBecTHBIMM BeIMUMHAMU, KOTOPbIE HY)KHO OIIPENEINUTD, SABJIAIOTCS 10KAa3aTelU CTEICHH N1 U
N2, T.. KUHETUYECKUH MOPANOK peakUuu 10 TUOCYIb(aTy HaTpusi MU cepHOil kuciore. Ux
YCTaHOBJICHHE SIBJIIETCS LIEJIBIO IBYX MEPBBIX OIBITOB.

OmnbIT 1. Onpenenenne 4acCTHOT0 KMHETHYECKOI0 MOPSIAKA 10 THOCYJIb(ATy HATPHSA

XO0JI OIbITA.

1. B maATM OTAENBHBIX MPOOHMPKaxX MPHUTOTOBUTH IISITh PAaCTBOPOB THOCYNb(paTa HATPHUA C
pa3NUYHBIMM KOHIIEHTpalUUsAMHU. B mepByto mpoOMpKy HaluTh W3 KamelbHUIIBl 2 Kalljid pacTBOpa
NayS,03, BO BTOpYIO — YeThIpE, B TPETHIO — IIECTh, B UETBEPTYIO — BOCEMbB U B IISTYIO — ECSTh KaIlelb
pactBopa. ITocie 3Toro 0o0BEM pacTBOpa B Kaxaol mpoOupke JoBecTH A0 12 kamenb A00aBlieHHEM
BOJIbI: B IIEPBYIO MPOoOUpKY BHECTH 10 Karenb BOJIbl, BO BTOPYIO — 8, B TPEThIO — 6, B UETBEPTYIO — 4 U
B miATyi0 — 2. Ecnu Temepb NPUHATH KOHIEHTPALMIO CaMOro pa30aBIEHHOro pacTBopa (TIEepBOro)
YCIIOBHO 3a €IMHUILY, TO CIeIyIolIne Oy 1yT UMETh KOHIEHTPALIUIO 1B, TPH, YETHIPE U IATh.

2. B mnpuroroBneHHbBIX mnpoOupkax c pactBopamMu NaS;O3 MpoBeCTH peakuuu ¢ CepHOU
KUCIOTOM. JIJig 3TOro B KaXXIyl0 M3 HUX J00aBUTH OJHY KAl cepHOM KucinoThl. Kaxaslii pa3 mo

CEeKYHJOMEpPY ONpENeNuTbh BpeMs peakuu — JOCTI)KEHHE OJIMHAKOBOH HHTEHCHUBHOCTHU
OTIAJIECIICHIIHH.
3. BBIUMCIUTh 3HAYEHHS] CKOPOCTHU PEaKIUH U 3alI0JTHUTh TaOJIHILY:

Uucno kanens | Yueno Konuenrpanus CxkopocTb

Homep LeHTpal Bpemst p
THOCyNnb(paTa | Kamenb THOCYJIb(aTa peaKiuu,

OTIbITA peakuuu, T -
HaTpUs BOJIbI Hatpus, C V=1i

1 2 10 1

2 4 8 2

3 6 6 3

4 8 4 4

5 10 2 5

4. Tloctpouth TrpaduK 3aBUCUMOCTH CKOPOCTH pEaKUUu OT KOHIIEHTpAallMH pacTBopa
tuocynbpata HaTpus NapS;0Oz, M0 BHJY KOTOPOTO YCTaHOBHUTH YAaCTHBIA KHHETHYECKHH MOPSAAOK
peaxkuu no THocynbdary HaTpusl.
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OmnpiT 2. OnpenesieHHe YaCTHOT0 KMHETHYECKOr0 MOPSIAKA M0 CEPHOI KHCJI0Te

1. IlpuroroButh Tpu mpoOupku ¢ pactBopamu HpSO4 pasnoit xonmentpamwu. s storo B
NEPBYIO MPOOUPKY HAINUTH OJHY KaIUII0 paCTBOPA CEPHOM KUCIOTHI, BO BTOPYIO 2 KaIljiu, a B TPETHIO 3
KaIUIM; TOCJI€ 3TOr0 B KAy MPOOMPKY A00aBUTh TUCTUUIMPOBAHHYIO BOAY TaK, YTOOBI 0OBEMBI
PacTBOPOB BO BCEX TPEX MPOOUPKaX OBLIM OJMHAKOBBIMU — 10 8 Kareib.

2. PactBop THOCYIb(aTa HATPUS B TOM OIBITE OEPETCsl OAMHAKOBBIM — YeThIpe Kariu. YToOsl
pe3yJbTaT orbiTa ObUT 60JIee TOUHBIM, PEKOMEHTyEeTCS

yeTblpe Karim pactBopa NapS;0O3 moMecTuTh B OTIEIBHYIO NIPOOHUPKY, a 3aTeM B HeE BIMBATh
pacTBOp CepHON KUCIOTHI U3 OAHOM (M3 TPEX 3apaHee MPHUTOTOBICHHBIX) MPOOUpPKH. Bpems peakuuun
U3MepsIeTCsl TAKUM ke 00pa30oM, Kak U B IEPBOI cepUH; 3aTeM TaKXkKe 3aroIHAeTCs Tabauma:

3. 1o mosmry4eHHBIM ONBITHBIM PE3YJIbTaTaM MMOCTPOUTH TpaUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU
OT KOHIIEHTpallUU CEpHOM KHUCIOThl. Buja mosyyeHHoro rpadguka no3BOJS€T ONPEAEIUTb YaCTHBIH
KUHETHYECKUI TOPSAOK PEaKIMH 1O CEepHOM Kuciore. 3Has o0a YacTHBIX NOpsiKa, HaWTH (MX
CJIO’)KEHHEM) OOIIMH KUHETHYEeCKMH MNOopsaoK uccienyemoil peakuuu. Ilo pesynbraTtam OmbITOB B
BBIBOJIC 3aIMCaTh KWHETHUECKOE YPaBHEHHUE PEAKLUHU THOCYIIb(aTa HaTPUs C CEPHOI KHUCIOTOM.

OnpIT 3. OnpenesieHue YHEPTrUU AKTUBAIUN

B TperbeM ormbiTe onpeensercs dHEPrusl aKTUBALMKU PEAKIIMU MEXAY THOCYIb(aTOM HATpus U
CEpHOM KMCIOTOH. I 3TOro Bpems €€ NpOTeKaHUs U3MEPSAETCS IIPU TPEX pa3HbIX TeMIlepaTypax, HO
IIPU OJAMHAKOBBIX KOHLIEHTPALIUAX PEAreHTOB.

1. B Tpé€x mpoOupkax MpUrOTOBHTH OJMHAKOBBIE 00BeMbI pacTBopa Na,S,0O3; oqHO# U TOH ke
KOHIICHTpaluu. PexoMeHayeTcs B KaKA0H MpoOHpKe K JBYM KaIlisiM pacTBOpa THOCYIb(haTa HATpus,
B3SITOT'O U3 IITATUBA C PEAKTUBAMH, 100ABUTH JECATh Kalleslb AUCTUIIMPOBAHHON BOJIBI.

2. B mnepBoil mpoOupke peakuusi NPOBOAMTCS MpPU KOMHATHOM Temmeparype. [lnst atoro
IpoOUPKY Mepe]l HadyajioM pEakLMU MOMECTUTh Ha 3—5 MUH B TepMOCTaT, UMEIOUIMH KOMHATHYIO
TEeMIIepaTypy, TakK, YTOOBI pacTBOp B MPOOHMpKE MPHHSII TeMIepaTypy TepMmocrara. B kadecTe
TepMoOcTaTa MHCIOJIB3YEeTCd XMMHMYECKMH CTakaH C BOJOW; TeMIleparypa BOAbBl B TEpPMOCTaTe
KOHTpoOJMpyeTcsi TepmomeTrpoM. [locme Toro kak Temmeparypa YCTaHOBHJIACh, B IMPOOHPKY
N00aBIIseTCs O/1HA KAl CEpHON KUCIIOTHI M U3MEPSETCs BpeMsl peaKIiHy.

3. Temmneparypa TepMocTaTa noBbilaercs (IpudaBiIeHUEM ropsueii BOJbl) Ha AECATh I'PaayCoB.
Bropas npoGupka ¢ NayS,03 TepMocTtaTupyercss B TeUeHHE 5 MUH NPU HOBOW Temreparype U B Hel
TOYHO TaK K€ IPOBOAMUTCA peaklMsl ¢ OAHOM Karule cepHoM KuciaoThl. Takum ke obOpazom ¢
UHTEPBAJIOM B JIECATH T'PaayCoOB NPOBOJUTCS MU3MEPEHHE BPEMEHM INPOTEKaHWS PEaKLHUU B TPETbEH
npobupke. /laHHbIE 3aHOCSTCS B TaOIUILY:

Howmep Yucno kanenb | Yucno kanens | KoHneHtpanus Bpews CKOprTL

OmbITa CEPHOH KUCIIOTBI BOJIbI cepHo# kucnotsl, C EeiKHI/I peakuuy,
’ V=1i

1 1 7 1

2 2 6 2

3 3 5 3 |

4. Jlnst ka0 Mapel U3 JABYX TEMIIEPATyp BBIYHCIUTH BETUUYMHY DHEPruu aktuBanuu. [locne
3TOT0, UCXOS U3 TPEX MOITYYEHHBIX 3HAUEHUM SHEPIUH aKTUBALIMH, BBIYUCIUTH €€ CpeIHee 3HaUCHUE.
5. Ompenenuth OMMUOKY OINBITa, CPAaBHUB HAWJACHHOE 3HAYCHHE DHEPTHUU AaKTHUBAIMH C
M3BeCTHBIM 110 uTeparype (35 k[ x/moib).
6. Omnucath ONBIT U CEIaTh BBIBOI,.
Cnenatb BBIBOABI 1 0QOPMHUTH OTUET.
2. 3aoanus ona camocmosmenvHou NOO20MOGKU

1.Kak usmenurcs ckopoctsb peakiuu 2NOyy + Oy <> 2NOy(ry ecii yMeHbIINTh 00BEM COCY/Ia B
3 paza? (OtBeT: Bo3pacTeT B 27 pa3).
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2.YeMy paBHa CKOPOCTh XMMHYECKON PEaKIMH, €CIIM KOHIICHTPAIHS OJHOTO U3 PEarupyromux
BEIIIECTB B HAYaJIbHBIM MOMEHT Obuta paBHa 1,2 Monb/m, a yepe3 50 muH crana paBHoit 0,3 Monw/n?
(OtBert: 0,018Moub/(1-MHH)).

3.Ilpu cuHTE3€ aMMHaKa K JaHHOMY MOMEHTY BpeMeHH npopearuposaiio 0,9 Mousb/1 Bogoposa, a
ero HavyaJbHas KOHIEHTpanus Obula paBHa 1,4 Momnb/in. OnpenenuTe KOHIEHTPAIMIO OCTABILIETOCS
BOJIOpOAa u npopearupoasiiero azora. (Orset: 0,5 u 0,3 Mob/i).

4.11pu noBeiieHuu temuneparypbl Ha 20°C ckopocTh peakuuu Bo3pocia B 9 pa3. Uemy paBeH
TeMIepaTypHblii K03()(UIIMEHT 3TOW peakuu W BO CKOJBKO pa3 YBEJIUYHTCA €€ CKOPOCTh INpHU
noBbIieHrH Temneparypsl Ha 30 u Ha 100°. (OtBet: y = 3; B 27 1 59049 pa3).

5.Peakumst unet mo ypasHenuto Hp + 1, = 2HI. KoncranTta ckopoctu stoit peakmuu mpu 508°C
paBHa 0,16. McxonHple KOHIEHTpanuu pearupyromux BemiectB: CHy = 0,04 monw/m; Cl, = = 0,05
MOJIB/J1. BBIUMCINTE HAYAJIBHYIO CKOPOCTh PEAKLUU U CKOpocTh ee, koraa CHy = 0,03 mons/i. (Ot1Ber:
3,2.10%u 1,92-107* MOJIB/(MOJIb-MHUH)).

6.IIpu cocrossHuu paBHoBecus cuctembl Np + 3H; <> 2NHj3; konmentpanus a3zora paBHa 0,5
MOJIL/ILM3; Bogopoaa — 0,7 MOJIB/I[MS; amMuaka — 0,2 MOHL/):[MS. Brruncinte KOHCTaHTY PaBHOBECHS U
HCXOJIHBIE KOHIIEHTpAIuu a30Ta u Bojgopoaa. (Omeem: 0,233; 0,6 MOJ'IB/L[Mg; 1).

7.KoncranTa paBHoBecust romorenHoit cucremsl CO oy + HoO () = CO; () + Hy () mpu 850°C
paBHa 1. BeruncianTe KOHIIEHTPAIUU BCEX BELIECTB MPH PABHOBECHU, €CIIM UCXOHBIE KOHIIEHTPALIUU:
[COJuex =3 MOJIB/I[Mg, [H20]pex = 2 MOJIB/ M. (Omeem:1,2;1,2; 1,8; 0,8 MOJII:/I[MS).

8.IIpu cuntese docrera CO + Cl, <> COCl, paBHOBECHBIC KOHIICHTPAIUH PEardHpyrOIInX
BemtectB Obutn: [Cly] = 0,2 MOJ'IB/I[M3; [CO]l=0,1 MOJ'IL/,Z[MS; [COCl] =2 MOJ'IB/I[M3. Kak m3mensrcs
CKOPOCTH TIPSIMOM ¥ OOpAaTHOM peakiuii, eciii yBenu4nuTh aasiieHue B 10 pa3? B xakoMm HarpaBieHUn
Oyznet cMeniatbes paBHoBecue? (Omeem. ymenbiuutces 10 pa3; paBHOBECHE CMECTUTCS BIIPABO).

9.TemmeparypHblii K03(D(UIIMEHT CKOPOCTH peakiuu paBeH 2,8. Bo ckompko pa3 Bo3pacTeT
CKOPOCTh peakliy IpH MOBbIIeHUH TeMiieparypsl oT 20 1o 75 °C? (Omeem: yBennuutcs B 287 pa3).

10.PacTBOpenue obpasia nuHKa B cOIstHOM kucnote npu 20 °C 3akaHumMBaeTcs yepes 27 MUHYT,
a ipu 40 °C Taxoii >xe oOpasel] MeTajuia pacTBOpsieTcs 3a 3 MUHYTHL. 3a KaKoe BpeMsi JaHHbIH o0pa3el]
uuHka pactBoputcs ipu 55 C? (Omeem: 34,6 c).

11.B cucreme Ay + 2By <> C(r) paBHOBECHBIE KOHIIGHTPAIMU PAaBHBI (mons/mm’): [A] = 0,6; [B]
=1,2; [C] = 2,16. OnpeaenuTe KOHCTAHTY PABHOBECHS PEAKIIMH M MCXOHBIC KOHIIEHTPAI[MH BEIIECTB
A u B. (Omeem: 2,76, 5,52 MOJIB/,Z[M3).

12.Peakuust uner mo ypaBHenmto: 4NH; + 50, = 4NO + 6H,0. Kak m3meHuTCS CKOpOCTH
peaxiuu, eciiy YBeJIUYUTh JaBieHue B ABa paza? (OTBeT: yBennuuThes B 512 pas).

13.Kak wm3menutcs ckopocth peakiuu: 2NOyy + Onry = 2NOy(), eciu yMeHbIIHTh 00beM
peakimoHHoi cmecu B 3 paza? (OTBeT: Bo3pacrtaet B 27 pas).

14 Kak M3MEHUTCS CKOPOCTb PEAKLUH ropeHus cepbl: Sy + Oary <> SOy), €cnu yMEeHbIIUTD
o0beM cucteMsl B 5 pa3? (OTBeT: yBenuuuTes B 25 pas).

15.Ckopoctb pacrafa mesummumHa npu 36°C pasra 6:10° ¢!, a mpu 41°C — 1,2:10 ° ¢\,
Beruucnure temnepatypHslil ko uient peakiuu. (Otser: 1).

16.TemmeparypHblii KO3(GGUIIMEHT HEKOTOPOi peakiuu paBeH 2. Bo CKOJIBKO pa3 yBETHUUTCS
CKOPOCTB TOM PEaKIMu, €CIIM MOBBICUTH Temmeparypy Ha 25°C? (Otser: 5,65).

17 Konnentpauuu NO u O,, obpasyrommux NO,, 6summ coorBerctBeHHO paBHbl 0,03 u 0,05
Monb/ v, UeMy paBHa CKOPOCTb HpsiMoii peaxiuu? (Otset: 4,5:107°).

18.CkopoCTh HEKOTOPOH peaklnu YBEIUIUBACTCS B 3,5 pasa MpH MOBHIIICHUN TEMIIEPATyphl Ha
20 rpagycoB. Bo ckoibKO pa3 yBEIMUYUTCS CKOPOCTH IPH MOBBINIEHNH TemmnepaTypsl oT 20 no 85°C.
(Ortger: 58,5).

19.BeiuncnuTe, BO CKOJIBKO pa3 YBEMUYHUTCS CKOPOCTh peaklMy MpOoTeKarolel B ra3oBoil (ase,
npu noBeimenun temneparyp ot 30 go 70 °C, ecnm TeMneparypHbiil KodG(GUIMEHT peakIuu paBeH 2.
(OtBert: B 16 pa3).

20./ns mpemIoKEHHOW OOpaTHMMOM peakIMi HAMWIINTE MaTeMaTHYeCKOe BBIPAKCHHE
KOHCTaHTBhl XMMHYECKOTO PABHOBECHUS W YKAXKHUTE HAMpaBICHUE CMEIICHHUS paBHOBECHS TIpU
U3MEHEHUH YCIIOBUM:
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a) YMEHBIICHUU KOHLEHTPAIMH OHOTO U3 Ta3000pa3HbIX MPOIYKTOB;
0) MOHWKEHUHU JABJICHUS B CUCTEME;
B) MOBBIIIEHUH TEMIEPATYPHI B CUCTEME.

HAHT Bap VpaBHEHHUE peaKkiiu Wl AH,
1 2505(r) +Ha(r) <> SOx(r) + HoO(r) 144
2 2Hy(r) + Oa(r) <> + HyO(r) 484
3 FeO(x) + CO(r) <> CO(r) + Fe(x) +400
4 2N,0(r) + O5(r) <> 4NO(r) +196
5 2NO(r) <> Na(r) + O(r) -180
6 NH.CI(x) + NHa(r) + HCI(D) +63
7 2CH,(r) + 30, <> 2CO(r) + 4H,0(r) 597
8 HoO(r) + CO(r) <> COu(r) + Ha(r) 41
9 2Al5(SO4)3(t) = 2Al,03(T) + 6SO,(1) + 30,(r) +1740
10 ZNnS04(x) <> ZnO(x) + SO4(r) +565
11 2N,03(r) <> 2NO(r) + N,O4 (1) +149
12 2H,5(r) + 30(r) <> 2505(r) + 2H,0(r) 1038
13 S(x) + Ha(r) <> HyS(1) -21
14 COu(r) + C (1) <> 2CO(1) +172
15 CH4(r) + H,0 <> CO(r) + 3Ha(r) +206
16 PCls(t) <> PCly(r) + Clu(r) 21
17 Fes04(r) + CO(r) <> 3FeO(r) + CO,(r) 21
18 N203(r) <> NO(r) + NO(r) +104
19 C(x) + Ox(r) <> COAT) 394
20 2AICI(x) <> 2Al(x) +3C1,(r) +338
21 2CO(r) + Ox(r) <> 2CO(r) 566
22 2NHa(r) <> Na(r) + 3Ha(r) +92
23 Ha(r) + I(r) <> 2HI(1) +12
24 BaCOj3(1) <> BaO(1) + COL(r) +251
25 ANO(r) + 6H,0(r)<> 2NH3(r) + 504(r) +908
26 2MGCly(x) + On(r) <> 2MgO(x) + 2Ch(r) +82
27 Ca(OH)x(x) <> CaO(x) + H,0(r) +109
28 Ny (1) + O,(r) <> 2NO(r) +180
29 NO(r) + NO»(r) <> N,O3(r) 149
30 3FeO(x) + CO(r) <> CO(r) + Fez0u(x) 21

Tema 9. OcHOBBI 3JIEKTPOXMMHHU

1. Omuem no nabopamopmuoit pabome Ne9 «OcHogwl 31eKmpoxumuu)

Llenvio pabomwvl sSBNSETCS TPAKTUUYECKOE O3HAKOMIIGHHE C HauOoliee pacripoCTpaHEHHBIMHU
OKHUCIIUTEISIMH M BOCCTAHOBHUTEISIMH W C PA3JIMYHBIMU THUIIAMH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

OmnbIT 1. Peakuum ¢ yyacTuem KHCJI0poaa

B3sTh aBe poOupku. B 0HY MOMeCTHTh MUKpOIIIaTedh cyiabdata xenesa (II), B npyryro 2—-3
Karu pactBopa cynbdara mapranna (II). Cynsdar sxene3a pacTBOpUTH B BOJE, 3aTeM B 00€ MPoOUpKU
BBECTH pacTBOp mienodn. [Ipu BCTpsaxuBaHUN TIPOOUPOK ocagmgl TeMHEIOT. [Touemy?

+ +

MnOg +8H +5¢ — Mn +4H50
Hanucars ypaBHeHus peakuuii nomyudeHus ruapokcunoB skenesa (II) m mapranma (II), ux
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MOCJIEAYIOLETO OKHUCIEHUS KHCIOPOAOM BO31yXa (B IPHUCYTCTBUM BOABI B KAueCTBE CpEnNbI) OO
Fe(OH), n Mn(OH),. KoaddpuumenTsl B OKMCITUTENBHO-BOCCTAHOBUTENBHBIX PEAKIMAX MON00paTh

METO/IOM 3JIEKTPOHHOrO Gananca. OtMeTuth 1BeT ocankos Fe(OH), u Fe(OH),; Mn(OH), u Mn(OH),.
Caenarp BbBOA 0 posu kucinopoza, Fe(OH), 1 Mn(OH), B oTux peakumsix.

OnpIT 2. OKKMCIUTEIbHbIE CBOMCTBA IMXPOMATA KAJIUA
B npoOupky nomectuts 2—3 karmmu guxpomara kanus KoCrpO7, no6aButh 7—8 Kamenb cepHO

KHUCJIOTHI, BHECTH B TIOJKHCIICHHBIH pacTBOp OJMH MHUKPOIINATENh KPUCTAJUIMYECKOTO cylbdara
xenesa (II), pasmemars crexasHHON manouykoil. HaGmrogarh W3MeHeHHE OKpacKd IpU MPOTEKAHUU
peaknuu. 3ampcarh CXEMY peaKklUH, YYUTHIBas, YTO NMPOIyKTaMu sBisieTcst cynabgar xpoma (III),
cynbdar xeneza (III), cyapdar xamus m Boga. OnpenenuTh TUIT OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOM
peakiuu, moaoopaTh KOdPPUIMEHTHI METOJaMH JICKTPOHHOTO OanaHca U MOTypeaKIui.
OmnpiT 3. OkHCIUTEIbHBIE CBOICTBA HOHOB METAJLIIOB

1. Hon Fe** — okuciumens. B pobHpKy ITOMECTHTB 2—3 Karumi pactopa xiopua onosa (I1) i
Nn00aBUTH OJIHY KaIUIio pactBopa xjopuia xenes3a (III). JJo6aButh k mpoayKTaM peakluuu OAHY KaIlIko
pomanuna ammoHus NH4SCN. DTo peakTuB, ¢ MOMOIIBIO KOTOPOTrO B PacTBOpax OOHApyXKHBAIOT

KaTHOHBI xene3a Feot TIpu MOSBICHHM KPacHOTO OKPALIMBAHUS PACTBOPA A0OABHTH €lIe ABE-TPU
karu xjopuza ojoa (11).
VYpaBHEHUS TPOTEKAIOMIMX peaKIHWid 3amucarh IocieaoBaTenbHo. CHavana HamucaTbh
ypaBHEHHE KAYeCTBCHHOI PeaKLiy Ha HOHBI e’
FeCl3 + 3NH4SCN — Fe(SCN)3 + 3NH4Cl

3areM Hanucarb ypaBHeHUe peakuuu BocctaHoBieHus FeClz xmopunom onosa (II) (B ciyuae,

ecit Fe®*  BOCCTAHOBMIICS MOJNHOCTBIO, KpacHas OKpacka pactBopa ucyesaer). Cnenath BBIBOJ 00
OKHCIIHTEIbHO-BOCCTAHOBHTEIBHBIX CBOMCTBAX HOHOB Fe®' 1 Sn* .

2. Hon Bi** - oxuciumens. B MPOOUPKY ToMecTUTh 2—3 Karum xjopuaa onosa (1), mobaBuTh
o KaruisiM pactBop tieinoun NaOH cHauana He0CTaToK, B pe3ysibTaTe 4ero B MpoOupKe oOpa3yercs
Oenbrit ocagok ruapokcuna oiosa (1) Sn(OH)2. 3arem npubaBUTh M30BITOK MIETOYH O MOJHOTO

pacTBOpeHHs ocalika ¢ oOpazoBaHueM TeTparyapokcocrannata (II) HaTpus o ypaBHEHUIO:
Sn(OH)» + 2NaOH = Na[Sn(OH)4]

K oOpasoBaBmiemycs terparuapokcocranHary (1) HaTpust 1006aBUTh pacTBOp HUTpATa BUCMYTa
(1) (34 xamm). I[IpoUCXOIUT OKUCIUTEIHHO-BOCCTAHOBUTEIBHAS PEAKIMs, YPaBHEHHE KOTOPOIl
HE00XO0/AMMO 3aIMucaTh CAMOCTOSATENBHO, YUUTBIBAS, YTO Cpefia LIeJI0YHas U UTO B pe3ybTaTe peakLuu
oOpazyercsi rekcaruapokcoctantar (IV) Harpusi, MeTtauiMueckuii BUCMYT (B BHJI€ OCajKa YE€pHOTO
1[BeTa) M HUTpaT HaTpus. HailiTm crexmomerpuyeckue Kod(pPHUIMEHTH Iepesa BelecTBaMH IABYMs
MeTosaMu. K KkakoMy TUITy OTHOCUTCS peakiusi? YKa3aTh B HEM OKUCIUTEIh U BOCCTAHOBUTEIIb.

OnbIT 4. Tepmuyeckoe pasjiokeHne IMXPOMATA AMMOHMS

B dapdopoByro damKy mNOMECTHTh TOPKOH KpPUCTAJUIMYECKMH JAMXpOMAT aMMOHMSL.
3aKEHHOW CHUYKOM NPUKOCHYTHCS K €ro MoBepXHOCTU. YTo Ha- Omrojaercs B XOoJe peakuuu?
Onwucarp xox peakunu. Hanucars cxeMy peakliMy, yYUTBIBasi, 4YTO MPOAYKTAMHU Pa3JIOKEHUS SBISETCS
okcua xpoma (III), cBoOoaHBIN a30T M BOAa. YpPaBHATH PEaKIUI0 METOJOM 3JIEKTPOHHOIO OajaHca.
KakoB tun stoi peakiun? Kakoe npupoiHoe SBI€HUE B YMEHBIIEHHOM MacIiTabe OHa HAlOMHHAET?

OnbIT 5. OKHCIANTEIBLHO-BOCCTAHOBUTEIbHAA IBOMICTBEHHOCTh MEPOKCUIA BOAOPOAA

1. HpO9 — oxkucnumens. B mpoOupKy nmomectuTh 5—6 Kameiab pacTBOpa MEpOKCHIa BOAOPOAA,

MOJIKUCIIUTH PacTBOP 3 KaIUIIMU CEPHOM KHMCIOTHI M J0OABUTH OJHY KAl pacTBOpa Hoamaa Kaaus.
HaGnropate mnosBieHHEe MalMHOBOrO okpamuBaHus. Ha oOpa3oBaHMe Kakoro mpoayKTa OHO
yKa3bIBaeT?

Hanucars ypaBHeHue peakiuu. Onpenenuts B Hell K0d()PUIMEHTH METOJIOM IMOIYpEaKIHii.
VYka3aTb OKUCIUTEND U BOCCTAHOBUTEID.

2. HpO9 — eoccmanosumens. B mpoOupKy moMecTuTh 5—6 Kamenb pacTBOpa IEepMaHraHara

Kalusl, MOJKHUCIUTh PAacTBOP S5 KaIUISIMH CEpHOM KHUCIOTHI M J00aBUTh OAHY KalUIl0 pacTBOpa
nepokcuaa Bojgopoaa. Habmoaare BeigeieHre ra3000pa3Horo NpoaykTa (Kakoro).
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Hanucare ypaBHEHHE peakIMH, Y4YUTHIBas, YTO TNPOIYKTaMU €€ MPOTEKaHUs SIBISIOTCS
kuciopon, cynbdar mapranna (II), cymedar xamus m Boma. OmpenenuTh B Hel KOI(POUITMEHTHI
METOOM TOJIypeakuil. YKa3aTb OKUCIUTENIb U BOCCTAHOBUTEINb. [IOBTOPUTH 3KCIIEPHUMEHT, 3aMEHUB
IIepMaHraHaT KaJus Ha AUXPOMAT KaJlus.

3. JlucriponopuMOHUpPOBaHUE IMEpOKcUAa Bojoponaa. B mpobupky momectuTh 5-6 Kamnenb
pacTBopa IEpOKCHAa BOAOPOAA M CTOJIBKO Kamelb BOJbl. Jl0OAaBUTH HECKOJBKO KPHUCTAJJIMKOB
tBepaoro MnOjp. Uro naGmonaercs? Hamucarh ypaBHEHHE peakIUM. YKa3aThb OKHCIHUTEIb U

BOCCTAHOBUTEJb U TUI PEAKIIUH.
OnpIT 5. Bausinue cpeabl HA OKUCJINTEIbHbIE CBOMCTBA IEPMAaHIaHATA KNS
[lepmanranat-uon MnQO™ sBisieTCS CHJIBHBIM OKHUCIHUTENIEM. B 3aBUCUMOCTH OT CpeJbl
BOCCTAaHOBJICHUE NIEPMAHTAHAT-UOHOB ITPOUCXOAMT I10- PA3HOMY.
1. Boccmanosnenue MnO™ 6 kucnou cpede. B mpoOupky momecTutb 3—4 Kariy nepMaHraHara
kanust, 1o6aButh 5-10 xanens H9SOy, a 3aTeM BHeCTH OAMH MMKpOILINATENb KPUCTAJUIMYECKOTO

cynabduta Hatpus. Yto Habmo1aeTcs npu 3ToM?

Hanucars ypaBHEHHE peakIMU CaMOCTOSATENbHO, YYUTHIBAas, UYTO MPOAYKTAMH SIBISIOTCS
cynbdat mapranna (II), cynedar narpus, cynabdar xanus u Boma. K kakomy TUIy OTHOCHUTCS 3Ta
OKHCIIUTEIbHO-BOCCTAHOBUTENbHAs peakiusa? Ompenenuts B HEH KOIPPHUIMEHTH METOAOM
MOJIypEaKLUi.

2. Boccmanosnenue MnO™ 6 neiimpanvroti cpede. ONBIT TPOBOJUTCS aHAJOTUYHO OMMCAHHOMY
B MyHKTE 1, TOJIBKO BMECTO CEPHON KHCIIOTHI B MPOOMPKY mpubaBuTh Boay (58 kamens), a 3aTem
OJIMH MUKpOIINATENb KPUCTAIUTMUECKOTO Cynb(pura Hatpus. B pactBope oOpasyercss KOpHUYHEBBII
ocamok okcuaa mapranua (IV), a cynedur Hatpus okucnsercs A0 cyinbdara Hatpus. Hammcats
yYpaBHEHHE PEAKIIUU CAMOCTOSTEIFHO U HAUTH KOA(PPHUIIMEHTHI METOIOM ITOJTyPEaKIIHA.

3. OxkucnumenvHule ceoticmea MnO™ 6 cunvHo wenounou cpede. Ilopsaaok NMpoBeIeHus OINbITa
aHAJIOTMYEH OMBITY l: K pacTBOpy IepMaHraHaTa Kaiaus q00aBuTh 10 Kameinb KOHLIEHTPUPOBAHHOM
menourn KOH, 3areM BcblmaTh OJUH MHUKPOLINATENh KPUCTAILIMYECKOro cynbpura HaTpus. Cxema
peaxkuuu:

KMnOg4 + NapS0O3 + KOH — KoMnOg + NapSOy4 + H20

Ilpumeuanue: Ecnm poGamnsiercss menouys NaOH, To B kadecTBe NMPOAYKTOB 00Opa3yroTcs
OJIHOBPEMEHHO MAaHTaHaT HaTPHsl U MAaHTaHAT KaJusl.

B oruere onmcars ONbIT, OTMETUTh OKPACKy MaHraHaTa Kajus, IPUBECTH YPaBHEHUE pEaKLUU
1 o100paTh B HEM KO3 (ULIMEHTHI METOIOM MOIypEaKIIHi.

4. Oxucaumensvnuie ceoticmea MnO™ 6 cnabowenounoii cpede. I1pu NCNONB30BaHUY B KaUeCTBE
cpelbl pa30aBIeHHOIO pacTBOpa LIEJIOYM M TOCje- NYIOIIeM JEHCTBUU Cyiab(uUTa HATpUs peaKius
MPOTEKAeT M0 cXeMe, ONUCAHHON B omnbITe 2. TONBKO B caMblif IEPBbIi MOMEHT MOXKET HaOIr01aThCs

3eJICHOE OKpalllMBaHUE PacTBOpa BCIEACTBUE OOpPA30BaHMS MaHTaHaTa Kaius (KakK B OMbITE 3):

KMnOg4 + NapSO3 + NaOH(pa36) — KoMnOg4 + NapMnOy4 + NapSO4 + H20

Ho Bckope 1BeT pacTBopa HayMHAET MEHATHCS, TaK KakK OOpa3yIoUIMiicss MaHTaHAT-UOH B
HEUTpATBHOM U CITA0O0IIETI0YHOM Cpeiax SBISETCS HeCTaOUIbHBIM:

KoMnOg4 + H2O — MnO2 + KMnQOg4 + KOH,
TaK YTO KOHEYHBIM MPOJYKTOM BOCCTAHOBIEHHS MEpMaHTaHAT-WOHA B CIa0OIIEIOYHBIX PacTBOpax,
KaK ¥ B HEUTpanbHBIX, sBisgeTcas MnO»2.

Haiitu xo3dduimenTsl B cxemax OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METO0M
nonypeakuuid. K kakum tunam OBP onu oTHOCSTCS?
BrIBO1 0 BIMSIHUU Cpelbl HA OKHMCIUTENBHBIC CBOWCTBA MEPMaHTaHaTa KaJlus PEKOMEHIYETCS
CeJaTh M0 CIEeAYIOLEH CXeMe:
+5¢
KHCJIas cpeaa
MnO, +3¢
ueﬁ‘rpam,ua.u H cnaﬁomenoqnax cpena

v

3, 5 »
CHIIbHOLICIOYHAaNR Cpena
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3anucarh IPOTUB KaXJ0H CTPENKH COOTBETCTBYIOUIMM MpOAyKT (1o ombiTaMm 1, 2, 3 u 4) ¢
yKa3aHUEM €ro OKpacku. B kakoil cpele mepmMaHraHaT-mOH BOCCTAQHABJIMBACTCS MAaKCUMAaJIbHO, a B
KaKOW — MMHUMaJIbHO?

CnenaTb BBIBOJIBI U OQOPMUTH OTUET.

2. 3aoanus 01a camocmoamenvHoil HOO20MOBKU
PaccmoTtpuTe KaTogHbIe U AaHOIHBIE MPOLECCHI MPU IEKTPOJIU3E BOJAHBIX PACTBOPOB BEILECTB C
WHEPTHBIMH 3JIEKTpoaaMu. PaccumTaiite Maccy uin o0beM (IIPU HOPMAIBHBIX YCJIOBHSX IS Ta30B)
MPOIYKTOB, BBIICISIOMIUXCA HA JIEKTPOAaX MpU MPOIYCKaHUM Yepe3 pacTBOp B TeueHue 1 yaca Toka
cunoit 1 A:

1. CoCl, 11. BeSO, 21. NiSO; (c Ni aHo10M)
2. LiBr 12. A|2(804)3 22. NaOH

3. K3PO4 13. Ca(N03)2 23. ZnS0O4

4, BI(N03)3 14. Cal, 24. NaNO,

5. Ba(N03)z 15. K>SO, 25. Na,COs3

6. |KI 16. | AgNO; 26. | KMnO,

7. FeBr, 17. ZnC|2 27. MgClZ

8 KzCO3 18. NISO4 28. CoBr,

9. KOH 19. NaCl 29. CuCl, (¢ Cu anomom)
10. BaCl, 20. Mg(N03)2 30. Ba(N02)2

IlepeyeHb BONIPOCOB U 3a/1aHM,
BbBIHOCHMBIX HA 3K3aMeH

1. OcHOBHBIE MOHSATHS, ONPEICICHNUS U 3aKOHBI B XMMUU. (DKBUBAJIEHT, 3aKOH 3KBHBAJICHTOB;
OCHOBHBIE I'a30BbI€ 3aKOHBI, XUMUYECKHUE YPABHEHU).

2. DKCIIepUMEHTAJbHBIE OCHOBAaHHUS YYCHHS O CTPOCHHHM aTOMOB. Te€OpHs CTPOCHHS aToMa
Bozopona Hunbca bopa. DineMeHThI BOTHOBOM MEXAHUKH ATOMOB.

3. XapakTepucTUKa IOBEICHUS JJIEKTPOHOB B aromax. Kmantomeie umcna. [lpuanun Ilaymm.
IIpaBuno I'ynpa. Tumsl opOuTaneil M HOPSAOK 3amOJHEHUs HIEKTPOHHBIX YpOBHEH (IpaBuia
KineukoBckoro).

4. CTpoeHHEe CIOXHBIX aToMoB. akTOpbl, BIUAIOLIME HAa JSHEPrHI0 DBJIEKTPOHOB B
MHOT'03JICKTPOHHOM aToMe (3apsif spa, TIaBHOE KBAHTOBOE YHUCIIO. )

5. [Tepuoanueckuit 3axoH. Ilepuonuyeckas cuctema snementoB [[. M. MenneneeBa B cBere
YUEHHUS O CTPOEHUU aToMa. DJIEKTpOHHbIE aHaJIOTH. KallHOCUMMETpUYHbIE 3JIEMEHTHI.

6. [lepuoanyeckoe U3MEHEHUE CBOMCTB XMMUYECKUX 3JIEMEHTOB, COeIMHEHUNH. Pannycel aToMOB
1 MOHOB. D(dPeKTUBHBIN 3aps] aToMa. BropuuHas nepuoANYHOCTb. JHEPTUsl HOHU3ALUN U CPOJCTBO
K DJIEKTPOHY. DJIEKTPOOTPHULATEIBLHOCTD 3JIEMEHTOB. [1eproMYHOCTh N3MEHEHUS CTENIEHN OKUCIICHUS
JJIEMEHTOB.

7. Tunbl XUMUYECKOH cBA3M. XapaKTepUCTHKa, CBOMCTBA.

8. OcHOBHBIE KiTacchl HeopraHmdyeckux coenuHeHnd. Oxcuabl. Kucmotel. OcnoBanus. Codm.
KoMIuiekcHble coeTuHeHus.

9. OOMeHHBIEC PEaKIuU B paCTBOPAX JIEKTPOIUTOB. [ Maponm3 comei.

10. PactBopsl. O6mmas xapakTepuctuka. CriocoObl BEIpaXKEHUs COAEPKaHUs paCTBOPEHHOTO
BEILIECTBA B pacTBOPE.

11. OCHOBHBIE TOJOXEHUS TEOPUU DIIEKTPOJUTHUECKON JuccouManuu. PacTBopeHwue.
ConbBatHas Teopus pacTBOpoB. OObsCHEHUE TEIIOBBIX YPPEKTOB paCTBOPEHUSI.

12. OcobeHHOCTH pacTBOPOB 3eKTponuToB. Cralblie snekTponuThl. KoHCTaHTa U cTeneHb
nucconyanuu. KHUCIIOTBI, OCHOBaHHS M COJIM B CBETE€ TEOPUHU DJIEKTPOJIUTHYECKOW JHUCCOLMALNU,
Pacuer koHnenTpaiuii nonos H' u OH™ B BOAHBIX pacTBOPax KUCJIOT M OCHOBAHMUIA.

13. Paz6aBnennsie pactBopsl. Boga — cinabwiii anexTponaut. Bogopoanasiii mokaszarens pH.

14. Teopust CUIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTh HOHOB. MOHHas cuna pactBopa.
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15. OcHoBbl TepMoxuMuu. llepBbiil 3ak0H TepMoanHaMuKU. [IpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMHUKN K TEPMOJMHAMUYECKUM IIpoleccaM. BHYTpPEHHsAS DHEPIHs W DHTaNbIHs. DHEPrHs
KpUCTAJIIIMYECKOM peweTku. Temnora pactBopeHus. Bropoit 3akoH TepMOIMHAMUKUA. DHTPOIUS.

16. Tepmoxumusi. 3akoH I'ecca. CnenctBus u3 3akoHa ['ecca.

17. Xumuueckass KuHeTHKa. CKOPOCTh pPEaKIUH, BIMSHHEC pPA3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh XUMHUYecKoi peakiuu. Kunernueckas kjaaccu@uKanus peakimii.

18. 3aBUCHUMOCTh CKOPOCTH peakiuu ot Temnepatrypsl. [Ipasuno Baut-T'odda.

19. ["asibBaHUYECKUI PJIEMEHT.

20. Onexrponu3. 3akon Dapayes.

Taﬁ.lmua 9. HpnMe bl OHCHOYHBIX CPECACTB ¢ KIIIOYaMiU NMPaBUJIbHBIX OTBE€TOB

N Bpems
Ne Tun IIpaBunbHbIN p
dopmyaupoBKa 3a1aHUS BBITIOJTHCHHS
/T 3a/TaHus OTBET
(B MHHYTaX)

OIIK-1 Cnocob0eH npuMeHsiTh 3HaAHUS (YHIAMEHTAJbHBLIX pa3aejoB Hayk o0 3emule,
0a3oBble 3HAHHMSI €CTECTBEHHOHAYYHOI0 M MAaTeMaTH4YeCKOro IHKJOB TMPH pelieHuu
CTAaHIAPTHBIX 32/1a4 NPOodecCHOHAIBHON AeATeJTbHOCTH

1. | 3aganme OnHOBpEMEHHO B pacTBOpe 1,2,3 1
3aKpBITOTO | MOTYT HaXOJUTCSI MOHBI:
THIA 1) Ag*, Ca**, Br, NO;

2) Zn* NH;, OH, I
3) Ba®*, Na*, F, CO%
4) Cu*, AI**, CI', SO%
2. DrekTpoHHas eMKOCTH - 1 1
MOTyPOBHS
1) 14

2)6

3) 18

4) 10

3. B psiy BomopoaHbIX 3 1
coeiuHeHui neMeHToB VI
A rpynmst: HoO — HpS —
H,Se monspHOCTh cBSA3M D—
H

1) yBenuuuBaetcs

2) HEe U3MeHseTCA

3) ymeHbIaeTcs

4) cHauaja yMEHbIIIAETCS,
MIOTOM YBEIIMYHUBACTCS

4. BemecTBo ¢ HOHHOIA 1 1
CBSI3bI0 UMEET hopMymty
1) KBr

2) SO3

3) CH,

4) HCI

3. Bo ckonbko pa3 1 1
YBEIIMIHUTCST CKOPOCTh
peakuuu Hyry + by =
2HI(r) npu yBenmmueHun
JaBJIeHUs B 3 pasa

1) 89 pa3
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KaHU(DOIH B MPOXOIAIIEM CBETE
MMEIOT KENTOBAThli OTTEHOK, a
npu  HaOmoJIeHuu  CcOOKy -
roay0oBatbiii. ITO 0O0BICHSETCS
TE€M, YTO KpacCHbIC W JKEITHIC
Jay4yd (JUTMHHOBOJIHOBAsI 4acTh

Ne Tun [IpaBunbpHbII Bpems
/i S — DopMyIUpPOBKA 3aIaHUS oTBET BBITIOJTHEHUS
(B MHHYTaX)
2) B 8 pa3
3)B 6 pa3
4) B 3 pa3
6. 3aganue | Beruncanre, BO  CKOJBKO | 3aBHCHMOCTh CKOpOCTH 3
OTKPBITOTO | pa3 yBEJIUYUTCA CKOPOCTh | XUMUYECKOH peakuun oT
THIa peakuuu, MpOTEKaroLel B | TEMIEPATypbl onpezensercs
ra3oBou daze, IIPU | SMIIMPUYECKUM [TpaBUIOM BaHT-
noBeieHNH  Temreparypsl | ['odda mo popmymne:
or 30 mo 70°C, ecmm 4 Lo A
TEMIIEPATYPHBIH Vo =Viy iV, =2 50 =, 20 =16v,
KO3hhUIHCHT peaKImH CrnenoBaTenbHO, CKOPOCTb
paBeH 2. peakuuu Vo IpU TEMIIEparype
70°C OombIIIe CKOPOCTH
peakuuu Vi IMpU TeMIepaType
30°C B 16 pas.
7. s obpatumoii peakuuu | a) CHIDKEHHE KOHIIEHTPALUU 3-5
2S0yq) + Oy ¢> 2S0j3(;y | IPOAYKTA pEAKIHHU, Harpumep,
AH®p = — 196 k]lx SO; mnpUBOAWT K CMEIICHUIO
YKaXKUTE HallpaBJICHUE PaBHOBCCHUSA B CTOPOHY HpﬂMOfI
CMEIEHUsI paBHOBECHS IIpH | PEAKLINH, CIIOCOOCTBYIOILEH
W3MEHEHUU YCIIOBUM: YBCIMYCHHIO KOHIICHTpal M1
a) yMmenbmenud | SO3, B JaHHOW CUCTEME — B
KOHIIEHTPALMK  TPOJYKTA; | CTOPOHY MPSIMO# peakiuu (—);
0) TMOHW)KEHUM JaBJIeHUS B | 0) MpH TOHWKCHUHU JABJICHUS
CHUCTeMe; B) IIOBBIIICHUHU | pABHOBECHE  CMeNIaeTcs B
TEMIIEPATypPbl B CUCTEME. CTOPOHY YBEJIMYEHUS
KOJIMYECTBa ra3o00pa3HbIX
BEILIECTB, B JAHHOM Cly4ae — B
CTOpPOHY OOpaTHOW  peakIuu
(«);
B) npu MOBBIIIEHUH
TEeMIIepaTyphl paBHOBECHE
cMenaeTcs B CTOpPOHY
SHAOTEPMHUUYECKON pEaKklHH, B
JAHHOM ClIy4a€ — B CTOPOHY
00paTHOM peakIuu (<—).
8. B KaKoi user | [lpu paccMaTpUBaHUHU 3-5
OKpAIINBAIOTCS KOJUIOMJHBIX ~ pacTBOpPOB B
KOJUIOUJIHBIE pAcTBOPbl B | MPOXOJAIIEM H  OTPAKEHHOM
OTPaKEHHOM CBETE | CBETE HabJr01aeTcs
(>KenThIi, KpacCHbIH, | OAJECUEHIIUS -  pa3liuyuue
3eJIeHbIN, TOIy00H) okpacku.  Tak,  ruaposzonu
xjopuna cepebpa, cepbl U
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Bpewms
BBINOJIHEHHUS
(B MHHYTaX)

Ne Tun [IpaBunbpHbII
DopMyIUpPOBKA 3aIaHUS
n/n 3aJJaHus OTBET

CIIEKTpa) PacCEeUBAIOTCS Cl1abo 1
OpOXOAAT  4epe3  307b, a
¢duoneToBIe W CHHHE JIY4H
(KOpOTKOBOJIHOBAS 4acTh
CIIEKTpa) PACCEUBAIOTCSI CHUIIBHO.
CnenoBarenbHO,  NPaBUIbHBIN
OTBET — r'OJIyOOH.

9. Onpenenure maccy | Io yenosuto AT, = 100,2-100 3-5
caxaposbl, Kortopyro | = (,2°C. MouspHas Macca
CIENYET paCTBOPUTEL B BOJE | caxapo3bl paBHa  342r/Moib,
maccoit 250 1, 4TOOBI | E(Bogsr) = 0,52rpa/(Kr-Mos).
IIOy9HTE pacTBop, | [icxonsd, U3 BTOPOro 3aKOHA
kunsmyi npu 100,2°C. Payns Macca pacTBOPEHHOIO

BEILECTBA PaBHA!
M-AT,,-m, ,, 342.0,2-250

Mo = E 1000 052.1000 2%

10. Hokaxure  amporepHOCTh | AM]OTEpHBIE THIPOKCHUIBI 35
NPE/UIOKEHHBIX ~ BEIIECTB: | CIOCOOHBI ~ TMPOSBIATH  Kak
Fe(OH);3 OCHOBHBIC, TaK W KHCIIOTHBIC

cBoiictBa. OCHOBHBIE CBOICTBa
MPOSIBIIAKOTCS B PEAKUUSIX C

KHCJIOTaMH:
Fe(OH); + 3HCI = FeClz +
3H,0

KHUCJIOTHBIC CBOMCTBA B

pe€aKknusiax CO miCjIo4aMu:
Fe(OH); + NaOH = NaFeO, +
2H,0

[TonHBI KOMIUIEKT OLIEHOYHBIX MAaTepHajoB MO TUCHMIUIMHE ((OHJ OIIEHOYHBIX CPE/ICTB)
XPaHUTCS B JIEKTPOHHOM BHJIE€ Ha Kadepe, yrBepxkaarolieil padouyro nporpamMmy AUCHUIIUHBL, U B
LleHTpe MOHMTOPUHTA U ayIUTa Ka4yeCTBa O0yUEHHUS.

7.4. MeTogu4eckue MaTepHaJibl, ONpee/siione NPOueAyPhbl OLCHUBAHHUA Pe3yJbTATOB
00y4eHHUSs 1O AUCHMILINHE

Tab6auua 10. TexHonoruyeckasi KapTa pedTHHIOBBIX 0AJJIOB 10 TUCIUILINHE

KonngectBo MaxkcumanbHoe
Ne KonTponupyemsie . Cpok
MEpOTIPUATHIA KOJINYECTBO
n/m MEPOTIPUATHS NpeCTaBICHUS
/ G6anel 0aoB
OcHoBHOI1 0J10K
1. | BemmonHeHue u OTYET O 9/3 27 10 PaCIUCAHUIO
n1abopaTopHoii paboTte
2. BrmmosHeHMEe 3amanuii mis 9/1.44 13 10 PACTTHCAHUIO
CaMOCTOSITEJIbHOTO PELIeHUs ’
Bcero 40 -
Byok 6onycoB
3. | Mocemenne 3ausTuii ‘ 9/0,5 | 4,5 | 1o pacniucanmio
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No KOHTpOIHpyeMBIc KOJ‘II/I‘{eCTBOV MakcumanbHOe Cpox
MEPOTPHUATHIA KOJIMYECTBO
/i MEPOTIPHUITHS /Gl SAILIOB PEICTaBICHUS
4. | CBOGBpPEMEHHBIN OTYET 1O 10 PaCIUCAHUIO
nabopaTopHbIM paboTam 9/0,61 5.5
Bcero 10 -
JlomoiHUTEIbHBI 0J10K**

5. | Dxzamen ‘ 1/50 50 110 PACHUCAHUIO
Bcero 50 -
NUTOrO 100 -

Tab6uamnna 11. Cucrema mrpados (1151 0AHOTO 3aAHATHSA)
Iloka3arenn

bamn
Ono3ganue Ha 3aHATHE -0,5
Hapymenne yueGHOM TUCITUILINHEI -5
HeroroBHOCTE K 3aHATHIO -10
[Iponyck 3aHsATHS 6€3 YBAKUTEIBHON NPUYUHBI -0,2

Ta6munma 12. lllkana mepeBoaa PeHTHHrOBBLIX 0a/LUIOB B HMTOTOBYIO OLIEHKY 3a CeMeCTp IO
AUCHHILINHE (MOIYJIIO)

Cymma 6asioB Onenka 1o 4-0ayuIbHOM 1IKaJe
90-100 5 (OTIMYHO)
85-89
;gigi 4 (xopomo) 3auTeHo
65-69 3
6064 YJIOBJIETBOPHUTEIBHO)
Huxe 60 2 (HeyIOBJIETBOPUTEIIHLHO) He 3aureno

[Ipu peanu3zanuu AMCUMIUIMHBL (MOJYJs) B 3aBUCHUMOCTHM OT YPOBHSI MOJTrOTOBIIEHHOCTU
o0yyJaroImuxcss MOT'yT OBITh MCIIOJIb30BaHbl UHBIE (POPMBI, METOBI KOHTPOJIS M OLIEHOYHBIE CPEJICTBA,
HCXO0J1sl U3 KOHKPETHON CUTYaIlUH.

8. VYAEBHO-METOJMYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
TV CHMUIIAHBI

8.1. OcHoBHas UTEpaTypa
1. Kpyruskos, [1.M. @uznueckas 1 KOJIIOUIHAs XUMUS. 2-€ U31. ; uctp. - M. : Beicur. mik., 2007.
- 319 c. (353k3).
2. BoctpukoBa H.M., Xumus: yae6. mocobue / Bocrpukosa H. M. - Kpachosipck : COY,2016. -
136 c. - URL: http://www.studentlibrary.ru/book/ISBN9785763835106.html (3BC «KoncynpraHt
CTYJICHTa)

3. CyBopos A.B., O6mas xumus [dnexkrponnsiit pecypc] / CyBopoB A.B., Huxonsckwuii JI. b. -
CII6.: XUMMBJIAT, 2017. - 624 c. http://www.studentlibrary.ru/book/ISBN9785938083035.html
(OBC «KOHCYABTAHT CTyIEHTA»)

4. Bormpochl, TecTOBbIE 3aJaHus U 3aJaud MO XUMHM: ydeOHoe mocobue / coct.: A.B.
Benukoponos, A.I'. 'mununa, A.B. KnementoeBa, B.b. Kosanes, JI.A. Kpuseniena, 3.®. Marseesa,
C.b. Hocaues, E.b. Cemenona, O.B. Xa6apoga, E.B. lllenieroBa; mox o6mr. pen. A.B. Berukoposona, -
AcTpaxaHp :AcCTpaxaHCKHH TOCYZAapCTBEHHBIH YHUBEpcUTET, M3maTenbckuil oM «AcTpaxaHCKHM
yHuBepcuteT», 2018. — 276 c.
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8.2. lonosiHMTEILHAS JIMTEPATYpPaA

1. Hxwurona JI.A., Camommea O.C., CrotoBa E.A. Xumus: y4eOHO-METOJ]. TocoOHMe st
CTYJIEHTOB Teojioro-reorpad. ¢dak. ... mo cnoer.: "['eosoruss u reoXuMus TOPHOYMX HCKOMaeMbIx';
"Ilouckn M pa3Benka MOA3EMHBIX BOJ UM HH)XKEHEPHO-IeoJoruueckue usbickanus'; "bezomacHocTh
xusHenestenbHoctu'"; "Kaprorpadus"; "Okomorus u npupoaonois3opanue”; "['eorpadus" / mox pen.
JLA. Jlxxurona. - Actpaxansb : Actpaxanckuid yH-T, 2013. - 209 ¢

2. I'muaka H.JI. O6mas xumust: yaeonoe nocobue / H.JI. ['muuaka.- M.: KHOPVYC, 2010. —
752c.

3. O6mras, HeopraHu4eckass ¥ OopraHuyeckas Xumus [DnekTpoHHbIH pecypc] / babkos A. B.,
[TonkoB B.A.- M.: I'DOTAP-Menua, 2014. Pexum JOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970429785.html (9BC «KoHCYIbTaHT CTYCH- Ta)

4. XaputonoB 0. fI. Anamutmueckas xumusa: Ananmutuka: B 2-x kH. Ka.l. O6mwue
TeopeTrdeckue ocHOBBI. KauecTBeHHbIN aHanu3: yued. - M.: Beicur. mk., 2001. - 615 c.

5. AnapueB A.M., O6mas xumusi. COOpHUK 3alaHUI ¢ MPUMEpPaMH PeIIeHUH [ DIeKTPOHHBIHI
pecypc]: yueb. mocodue / AmapueB A.M. - HoBocubupck : M3n-eo HI'TY, 2013. - 119 ¢. - URL:
http://www.studentlibrary.ru/book/ISBN9785778222557.html (9BC «KoHCynbTaHT CTyIeHTa»)

8.3. UHTepHET-pecypchl, HEOOXOAMMBIE IJIS OCBOEHUSI U CHUIIIMHBI (MOTYJI51)
1 OnexktponHass Oubnmoreunas cucrema (ObC) OOO «llomutexpecype» «KoHcynbTaHT
cryaenTa»: Www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI (MOIYJIA)

MarepuanbHO-TEXHUUECKOE OOecIiedeHne y4eOHO! AMCIUILIMHBI BKIIOYAeT B ce0s ydueOHbIe
ayJAUTOPUU I MIPOBEACHUS JIEKIMOHHBIX 3aHATUN, OCHAIEHHbIE MYJIbTUMEIUNHBIMU MPOEKTOPAMHU
JUI IEMOHCTpALUK yueOHOro MaTepuasa.

JlaGopaTopHblif mpakTuKyMm ofecredeH Jjaboparopued, XMMHUYECKMMU pEeaKTHUBaMH,
nmabopaTopHON Tocynoil W ydeOHO-HaydHBIM oOopymoBaHueM: crekrpodoromerpsr 1D 5400,
[192300; ananuzatopel xuakocrtedi pH-merpbl «Okcnepr-001», MOHOCENEKTUBHBIE AIIEKTPOJBI,
LHEeHTpU(yru, MarHUTHBIE MEIIANIKH, pedpakToMeTp, xpomaTorpad «L{Ber-500 M».

Pabouas mporpaMma JUCHMIUIMHBI (MOAYJISA) IPH HEOOXOAUMOCTH MOXKET OBITh aJanTHpOBaHA
U1g 00y4deHus (B TOM UYHMCIIE C MPUMEHEHUEM JTMCTAaHIIMOHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTUIN) JIUI] C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH  3/I0pOBbsl, HMHBanuaAo0B. Jlns 3Toro TtpedOyercs 3asBiIEHUE
o0yyaroluXxcsl, SIBISIOMNXCS JUIAMA C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[10pOBBSI, MHBAIMJIaMH,
WIN UX 3aKOHHBIX MpeACTaBUTENIeH U PEeKOMEHIAIMH TICUX0JI0I0-MeINKO-TIearornueckoi KOMUCCHH.
JUis MHBaNMUAOB cojepxaHue padoyeil mporpaMMmbl JTUCHUIUIMHBI (MOJIYJISI) MOXET OINpeAensiThCs
TaKXe B COOTBETCTBUU C MHAWBUYAIbHOM MpOrpaMMoi peaObuiuTanuy nHBaIKAA (Ipy HAJTMYUK).

10. OCOBEHHOCTH PEAJIMBALIIMU JTUCHUIIJIMHBI (MOAYJIA) ITPU OBYYEHHUH
NHBAJNUI0B U JINL C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbSA

Pabouas nporpamma JUCHUIUIMHBI (MOIYJIsl) IPH HEOOXOAUMOCTH MOKET OBbITh aJanTHpOBaHa
i 00y4eHus (B TOM YMCIIEe C MPUMEHEHHEM JMCTAaHLIMOHHBIX 00pa30BaTEeNbHbBIX TEXHOJIOTUN) JIHIL C
OTpaHUYECHHBIMH BO3MOKHOCTSIMH  3IIOPOBbsl, WHBAIUAOB. s sToro Ttpedyercss 3asiBICHUE
o0yyJaromuxcs, SBISAIOIINUXCS JUIAMA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/0POBBS, MHBAJIHIaMHU,
WJIA UX 3aKOHHBIX TPEICTABUTEIICH M PEKOMEHIAIINH TICHX0JI0T0-MEeINKO-TIeAarOrHIecKOi KOMUCCHH.
[Tpu oOyueHnn JuIl ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI YUUTBIBAIOTCS MX MHIUBUAYaJIbHbIE
ncuxoduszndeckue ocod0eHHOCTH. OO0yueHne WHBAIUIOB OCYIIECTBISIETCS TaKKE B COOTBETCTBHH C
WHIUBUAYAIBHON MpOrpaMMoii peadunTanuy nHBanuaa (Ipyu HATUYUN).

Hns nui ¢ HapylmieHHEM ciyxXa BO3MOXKHO TIPEIOoCTaBlieHHWE Y4eOHOW uH(GOpMAIuud B
BU3yaJIbHOW (popMe (KpaTKMii KOHCHEKT JIeKLUi; TeKCThl 3aJaHui, HaledaTaHHbIE YBEIHMUYEHHBIM
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mpudToM), Ha aAyTUTOPHBIX 3aHATUSAX JIOMYCKAeTCs MPHUCYTCTBHE AaCCHCTEHTa, a Takke
CYpIOTIEPEBOUYMKOB M THQIIOCYPJIONIEPEBOAYUKOB.  TeKymmid  KOHTPOJb  YCIIEBa€MOCTH
OCYIIECTBISICTCSI B MHUCHBMEHHOW (opMe: OOydaromuiicss MHUChMEHHO OTBEYaeT Ha BOIPOCHI,
MUCHMEHHO BBITIOJHSET MpaKTHIecKue 3aaanus. JJoknan (pedepar) Takke MOXKET OBITh MPEICTABIICH B
MMUCBMEHHOU (opMe, MPH ITOM TPEeOOBAHUS K COJCPIKAHUIO OCTAIOTCS TEMHU JKe, a TpeOOBaHHS K
Ka4eCTBY M3JIOKEHHS MaTepuaiia (MMOHSTHOCTh, KAYeCTBO PEYH, B3aUMOJICHCTBHE C AyJAUTOPUCH U T. 1.)
3aMEHSIOTCSI Ha COOTBETCTBYIONINE TPEOOBAHUS, IPEIBABIIEMbIC K TUCHMEHHBIM padoTaM (Ka4ecTBO
oopMIICHHSI TEKCTA U CIIHCKA JTUTEPATYPhI, TPAMOTHOCTh, HAJTMYNE WUTIOCTPAIMOHHBIX MAaTEPUAIIOB
T. 1.). [IpoMexxyTouHasi arrectamusi A JHMIl ¢ HApPYIICHUSIMH CIyXa MPOBOJUTCS B MUCHMEHHOMN
dbopme, TmpPU ITOM HCHOIB3YIOTCS OOLIMEe KpUTEpUM OIeHMBaHUSA. [Ipu HEOOXOAMMOCTH BpeMs
MOJITOTOBKH K OTBETY MOKET OBITh YBEITUYCHO.

Jis a1 ¢ HapyIIeHHEeM 3pEHUs JIOIYCKAaeTCsl ayAnalbHOE MpPEOCTaBlIeHHEe MHPOPMAIUH, a
TaK)K€ UCIOJb30BaHUE HAa AYAWTOPHBIX 3aHSATHSAX 3BYKO3AMHCHIBAIOIINX YCTPOUCTB (IUKTOGOHOB U
T. 1.). JlomyckaeTcs TpPHCYTCTBUE Ha 3aHATHSIX AaCCUCTEHTa (TIOMOIIHMKA), OKa3bIBAIOIIETO
oOydaromuMmcsi HEOOXOTUMYI0 TEXHHYECKYIO TIOMOINb. TEeKyIHid KOHTPOIb YCIIEBAEMOCTH
OCYIIECTBIISICTC B YCTHOH ¢opme. [Ipu mpoBeaeHHHM NPOMEKYTOUHOW aTTeCTAllUH JUIsl JIUI] C
HapyIIEHHEM 3PSHUS TECTUPOBAHNE MOKET OBITh 3aMEHEHO Ha YCTHOE coOeceloBaHHe IO BOTIPOCAM.

Jiis M1 ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSIMH 370POBbsI, MMEIONIMX HAPYIICHUS OMOPHO-
JBUTATEIIHLHOTO arapara, Ha ayJAUTOPHBIX 3aHATHSAX, a TAKXKE MMPHU MPOBEACHUH MPOLECAYP TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U TPOMEXYTOYHON aTTECTallMd MOTYT OBITh TPEAOCTaBICHBI HEOOXOIUMbIE
TEXHUYECKHE CPENCTBa (TIEPCOHANBHBIA KOMITBIOTEP, HOYTOYK HIIM JPYrOW TaJDKET); JOIMYCKaeTCs
MPUCYTCTBUE aCCUCTEHTA (ACCHCTEHTOB), OKA3bIBAIOIIETO O0YYAOIUMCS HEOOXOUMYIO TEXHHUECKYIO
MOMOIIhL (3aHATH pabouee MECTO, NMEPEABUTATHCS IO AyJUTOPUH, MPOYHUTATH 3aJaHue, O(QOPMHTH
OTBET, O0IIATHCS C MPETOIABATEIIEM ).



