—77

MUHHUCTEPCTBO HAYKU U BBICIIETO 00pa3oBaHuA Poccuiickoit Deepalivin
deepanbHOE roCy JapCTBEHHOS GroKeTHOE 00pa3oBaTeIbHOE yupexKIeHIe
BBICIIEr0 00pa30BAHMA
«KypraHcKu# rocyapCTBEHHBIA yHmBepcmeTi
(KTY)

Kadenpa «Pusuyeckad 1 TPUKJIA/IHAT XUMUSD?

Xumusi
0Opa3oBaTeIbHON NPOrpaMMbl BBIcIIero 00pa3oBaHus —
mporpaMMsl OaKanasprara

15.03.01. MamuHOCTPOEHHE
HanpaBieHHOCTb: OGopynoBaHuMe U TEXHOIOTH CBApOYHOTO MPOM3BOZCTEA
®opMmb1 00yJeHIs: 0YHAs, 3201THAs
15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHIECKOE ofecredeHne MAIIHHOCTPOHTEILHBIX
NpOU3BO/ICTB
HanpasieHHOCTh: TeXHOIOTHA MAIIAHOCTPOCHHS
®opmbl 00y UeHHs: 04HAsl, 3a0THa
20.03.01 TexuocepHas de3onacHocTH
HanpasnenHocTs: be3onacHocTh KU3HEeIeSTENbHOCTH B TeXHOChepe
®opmbl 00ydeHHs: 0UHAL, 3a09Hasd 3
23.05.02 TpancnopTHbIE CPEACTBA CHenuAaJLHOro Ha3HAYeHH
Hanpas/ieHHOCTb: BOCHHBIC I'yCEHMYHBIE ¥ KOJIECHBIC MAIIAHDL

dopmb! 00yUeHHS: 0THAL

Kyprau 2020




PaGouass nporpamma y4eOHOM  AMCUMITIMHBL:  «XHMHS»  COCTaBJI€Ha B

COOTBETCTBUM ¢ y4ueOHBIMM IUIaHaMM 10 OakanaBpuaTy: MaumnHOCTpOoeHN e
(OBopyaoBaHKE ¥ TEXHOJOTUS CBAPOYHOrO NPOM3BOACTBA); KOHCTPYKTOPCKO-TEXHOIOTHYECKOE
obecrieueHne  MalIMHOCTPOMTENbHBIX  npou3BoAcTB  (TexHosorus  MalIMHOCTPOEHHS);
Texnocepnas  OezomacHocTs  (BezomacHocTb — JKM3HEAEATENBHOCTH B TexHocdepe);
TpancropTHble CpeJICTBA CHELHaNbHOro HasHayeHus (BoeHHBIE TIyCeHMYHBIE M KOJIECHBIE
MallHHbI)

- st ouHOM popmel o0yuenust  « 28 » asrycra 2020 roza;
- 11st 3a04HOM popmbl 00yuenns « 28 » asrycra 2020 roaa;

Pa6ouast nporpamma y4eOHOMH AMCUUILIMHBL 0100peHa Ha 3acelaHii Kadeapsl

(U3MUeCKON U NPUKIAJHON XUMUH
« 28 » 09 2020 rona, IIporokoun 3acenanus kadenapst «DullX» Ne ]
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y4yeOHO-MeTOAMUECKOro 0Taea ['.B. Kazankoga




1.OBBEM JUCIUATLINHDI

Bceero: 4 3aueTHBIE €IUHUIIBI TPYI0EMKOCTH (144 axajeMAYICCKIX gaca)

®opma oby4ueHus
Ounas | 3aouHasi
Bup y4uedHoii paboTbI CemecTp :
1 1
Ay/uTOpHBIE 3AHATHS
(BCero 4acos), 48 g
B TOM YHCJIE:
Jlexuu 16 4
JIa6opatopHble padOTEI 32 4
CamocTosiTe/IbHASA paboTa 9% 136
(BCero 4acoB), B TOM THCIIE:
[ToaroToBKa K 9K3aMECHY 27 27
KonTpospHas padora 18
JlpyrHe BUIbI CaMOCTOSTENIbHOM 69 91
paboTsl :
Bun npome‘a«yToqnoﬁ
9K3aMEH HK3aMEH
arTecTanuu (3a4eT, YK3aMeH):
O0mas TPYA0EMKOCTH
MHCIMILUIHHBI H TPY10€MKOCTh 144 144
| o ceMecTpaM B uacax: J




2.MECTO IUCIHIIAHBI
B CTPYKTYPE OBPA30BATEJILHOW ITPOI'PAMMBI

B cootserctere co ctagaapramu @I'OC BO OakanaBpoB IO HAPaBICHUAM:

15.03.01. MamuHOCTpOeH e, HampaBleHHOCT: OOOpyNOBaHME M TEXHONOIHA CBAPOUHOIO
IPOU3BOJICTBA; 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE obecrieueHue
MAIIHHOCTPOUTEIBHBIX  IIPOM3BOJCTB, HAINPABJICHHOCTD: TexHonoruss MalIMHOCTPOCHUS;
20.03.01 Texnocdepnas 6e300aCHOCTh, HAIPABICHHOCTE! Be3omacHOCTh JXKUA3HEAEATEIBHOCTH B
texnocoepe; 23.05.02 TpaHCIOPTHBIE CPENCTBA CNCLHANBHOIO HASHATCHHMA, HaIpaBJIEHHOCTE!
BoeHHblE T'yCEHWYHBIE M KOIIECHBIE MAIIMHBI, MUCIUIUIHA «XuMus» OTHOCHTCS K 0a30BOM
qactu Broxa 1. Xumwms sBiusercd ONHOM W3 (yHJAMEHTAIBHBIX €CTECTBCHHO-HAyHHBIX
ey, OHa M3ydaeT MaTepHalbHBI MHP, 3aKOHBI €TO Pa3sBHTHA, XHMHHYECKYIO bopmy
IBHKEHMs MaTepuu. B mpolrecce H3y4eHUs XUMHUU BBIpaOaTHIBACTCS Hay4HBIH B3I HA MUD B
11eoM. 3HAHWE XUMHH HeOOXOIMMO Ul INIOJIOTBOPHOM TBOPYECKOH JIEATEIBHOCTH OaxanaBpa
MOOBIX HallPaBICHHH.

Conep:kanue IMCHMILIHEbL. OCHOBHBIC Pa3aebl

OCHOBHbIE TIOHSTHS ¥ 3aKoHBI XuMuH, CTpOeHHe aToMa, PeaKIMOHHas CIOCOOHOCTH
BELIECTB. DJIEMEHTHl XHMMYECKOM TEPMOJAUMHAMHMKM W KHHETHKH, TCOpHA M IpaKThka
PACTBOPOB, SIEKTPOXMMHUYECKUE IPOLECCH], XMMHs JIIEMEHTOB, SJIEMEHTDL OpraHu4ecKon
XUMHY ¥ OpraHun9IecKye MOJIMMEPHBIC MaTepHallbl

TpeGoBanusi K BXOJHBIM 3HAHUAM «BXONHEIE) 3HAHWMS, YMCHHA H TOTOBHOCTH
00Yy4aroIIerocs: sl yCIENTHOr0 OCBOSHMS Kypca CTY/ICHTBI NOJDKHBI IMETh ©a30BbIc 3HAHUS
dyHIaMeHTATBHBIX Pa3/IeNIOB ECTECTBEHHBIX X MATEMATHICCKUX HAYK.

Templ Kypca copepxkaT CIIEIHAIU3HPOBAHHYIO uHpOpMALIMIO H  CIOCOOCTBYIOT
OCBOGHMIO B NadbHeHIIeM MPodecCHOHATBHBIX AMCIHMIUIAH IPOGECCHOHATLHOTO HHKIA 1
11po(eCCHOHATBHOTO IUKIIA MArHCTEPCKOH MOATOTOBKH.

Pesynbmamst 06y4eHus OUCHURIUHDL HeoOXoUMEI i Gojiee rrybOKOro OCBOCHHS

comepkanus  NpopecCHOHANBHBIX  [MCUMIUIMH, &  TaKke  Juid  OBJAJCHHUA
o6menpodeccHoHaIbHBIMU U NPOGECCHOHATBHBIMH KOMIIETCHIMAMH.

3. ILIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS
Ilenn 1 32724 OCBOECHHS IMCIUILIHHBI
[lenblo  W3yYeHMs IMCUMIUIMHBL «XUMHS»  SBIACTCA yriiyOJeHrue MMEROIIMXCs
TIPEJICTABICHUH M TOJy4EHHE HOBBIX 3HaHWH W yMeHM# B 00/IacTH XuMHH, 0e3 KOTOPBIX
HEBO3MOXKHO PEIICHHE COBPEMEHHBIX TEXHOJOTHYECKHX, OKOJIOTHYECKHX M  ChIPHEBBIX
poOJIeM.
3ayaum Kypca:

o @QopMHpOBaHHE Y CTYACHTOB OOIIEr0 XUMHIECKOTO MUPOBO33PCHHUS H pasBHTHA
XUMHUYECKOT'O MBIIIUICHHS.

e VcBoenme OOBEMA 3HAHMN 1O XHUMHH, HEOOXOJUMBIX * JJISI H3Y4YCHHS
npodeccrHoHalbHBIX JUCIUIUIMH.

e (O3HAKOMJICHHE CTYJEHTOB C MHOTOOOpasueM XUMHUYECKUX CHCTEM, MPOSBICHHEM
XAMUYECKMX 3aKOHOB B DKOJOIMYECKHMX M TPOM3BOJACTBCHHBIX Ipoueccax, ¢
BhIIEICHIEM M HAeHTU(HKANed XUMHYECKHX BEIIECTB, a TAKXKE NPUMEHEHHEM
XAMHYECKHX IIPOLIECCOB ¥ 3aKOHOB B COBPEMEHHOM TEXHHKE U TEXHOJIOTHH.

Kommnereniuu, GopMHEpYeEMEIE B pe3yJIbTaTe OCBOCHUS TUCIUIUIMHEL
st 15.03.01
VMeHHEM  HCIOJb30BaTh  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX — JHCLHMIUIMH B
IPO(ecCHOHATBHON  JESTENbHOCTH, MPUMEHSATh METOJBI MaTeMaTH4eCKOro aHamsa u
MOJIE/IHPOBAHHS, TEOPETUIECKOT0 U dKCIepumMerTanbroro uecnegosanns (OIIK-1)




B pe3ysbrate 0CBOSHHUS U3ydYeHHs 00yJarOIUMCs NOJDKEH:

3Hats:

(yHIaMeHTATbHbIE IOHSTHS, 32KOHBI B TEOPUH KIACCHYECKOH H COBPEMEHHOH XMMUH
(OIIK-1)

Ymers:

aNanTUpOBaTh 3HAHUS W YMEHMS, HOJIy4YeHHBIE B KypCe XMMHHM K PELICHHIO KOHKPETHBIX
3a/1a4, CBA3aHHBIX ¢ npodeccuoHanbHoiM aesrenbHocThio (OIIK-1)

Baagers :

HABBIKAMHM 5KCIIEPHMEHTAIBHBIX HCCIEIOBAHUM 711 BO3MOXKHOCTH HCIIOJIb30BaHHUS X B
pererny npodeccruonanbHbIX 3anad (OIK-1)

Jlns 15.03.05 3

CIIOCOOHOCTBIO  HCIIONIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JIEHCTBYIOIIME B Ipolecce
M3TOTOBJIEHNS MAlIMHOCTPOUTEIBHBIX M3IeMuil TpeOyeMoro KadecrBa, 3aJaHHOr0 KOJIHYECTBa
Py HauMEHbIINX 3aTpaTax obmectenHoro Tpyaa (OIIK-1);

3uaTh:

(GyHIaMeHTaTbHBIC TOHSTHS, 3aKOHBI X TEOPHHU KJIACCHYECKON M COBPEMEHHOM XUMUH

(OIIK-1)

Ymers:

aJanTHPOBAThH 3HAHUS ¥ YMEHHUS, IIOTyYEHHBIE B KypCe XUMUHU K PEIICHUIO KOHKPETHBIX 337124,
CBsA3aHHBIX ¢ nipodeccuoHanbHOM aestensHoCcThIO (OIIK-1)

Bnagers :

HaBBIKAMH SKCIIEPHMEHTAIBHBIX HCCIIEIOBAaHUHN IS BO3MOXKHOCTH MCIIOJIE30BaHMs UX B
peirennu npodeccuonanpHbix 3ana4 (OIIK-1)

Jas 20.03.01
crocoOHOCThIO paboTaThk camocTosTenbHO (OK-8);
crOcoOHOCTHIO K Mo3HaBaTebHOM nestensroctd (OK-10).
3HaTh:
dyHIaMeHTATbHbIE MOHATHS, 3aKOHBI M TEOPHH KJIACCAYECKON H COBPEMEHHOM XHMUY
(OK-8)
Ymers:
aJanTHPOBATh 3HAHMS M YMEHUS, TIOTy4eHHbIE B Kypce XMMUH K PEIICHHIO KOHKPETHBIX 3a1ad4,
CBSA3aHHBIX ¢ MpodeccHoHanbHOIM AestenpHoCcTRIO0 (OK-10) :
Baagers :
TOTOBHOCTBIO K  CAMOpAa3BUTHIO,  CaMOpEalM3allid,  MCIOJb30BaHMIO  TBOPYECKOTO
notennuaita(OK-8)
CIIOCOOHOCTRIO K CaMOOOPa30BAHUIO M MCIOJIB30BAHUIO B IIPAKTHYECKON JEATENLHOCTH HOBBIX
3HAHMI ¥ yMEHHIA, B TOM YHCIIe B 06IACTSIX 3HAHUMH, HETIOCPEJCTBEHHO HE CBSI3aHHBIX cO cepoit
npodeccronansHoi nesreasnocta (OK-10)

Jas 23.05.02

CIIOCOOHOCTRIO K aOCTPaKTHOMY MBIILICHUIO, aHATH3Y, cuHTe3y (OK-1);

TOTOBHOCTBIO K CAMODPa3BUTHIO, CAMOpEAIH3al[{d, UCIOIB30BAaHUIO TBOPYECKOIrO MOTEHIHAsA
(OK-7) :

CIIOCOOHOCTBIO CAMOCTOSTENBHO MPHOOpETaTh ¢ IOMOIIBI0 WH()OPMAIIMOHHBIX TEXHOJIOTHH H
MCIOJIH30BaTh B MPAKTUYECKON HEATEIbHOCTH HOBBIE 3HAHWS M YMEHHUs, B TOM YHCJIE B HOBBIX
oOmacTsiX 3HaHMM, HENOCPEJCTBEHHO HE CBA3aHHBIX CO c(epod INpopecCHOHAIBHON
nestensHoctr (OITK-2)

CIIOCOGHOCTHIO CAMOCTOSATENBHO MIM B COCTAaBE TPYINbl BECTH HAydHBIA MOWMCK, peanmsys
CrelMaabHbIe CPe/ICTBAa U METO/IbI NoTydeHus HoBoro 3HaHud (OIIK-6)




3HaTh:

Ga30BbIe 3HAHHUS B 06/1aCTH (PyHIAMEHTAIBHBIX Pa3/Ie/iOB €CTECTBEHHO-HAYYHbIX IUCIHILIHH,
peanusys cnocoOHOCT K a0CTPAKTHOMY MBIIIICHHIO, aHATH3Y, CHHTESY; (OK-1, OK-7)
6a3oBble 3HAHMS (yHIAMEHTAIBHBIX Pa3/IeNloB XUMUH, Peajlu3ys CICHHaIbHEIC CPE/CTBA 1
MeTo 151 onyuenns Hoporo 3Hanms (OIIK-2, OIIK-6)

YMers:

CAMOCTOSTEIHHO WM B COCTABE TIPYINIBl OCYIIECTBISATH HAyYHYIO NEATCIBHOCTB, PEAU3yi
CrienMaibHbIe CPeICTBA U METOIBI ITOTYUCHHUS HOBOT'O 3SHAHMA
VCrop308aTh B IIPAKTHYECKOH JEATENHHOCTH HOBBIX 3HAHHH H yMEHHH, B TOM 4YHCIE B
o6nacTIX 3HAHMH, HEMOCPEICTBEHHO HE CBA3aHHBIX CO cepoit mpodeccHOHATBHOM
nestensHocTH (OITK-2, OIIK-6)
Baapers :
FOTOBHOCTBIO K CaMOPAa3BHTHIO, CAMOPEAIN3alliy, HCIOIB30BAHUIO TBOPYCCKOro MOTCHIHMAIA
CII0COBGHOCTHIO K CaMOOOPA30BAHMIO M HCIONB30BAHHIO B NPAKTHYECKOH JEATETbHOCTH HOBBIX
3HAHWH ¥ yMEHHil, B TOM 9HCIIe B 00IacTsX 3HAHHUH, HEMOCPECTBCHHO HE CBA3AHHBIX CO chepoit
npodeccuonansHoii nearensrocTd (OIIK-2, OIIK-6)

4. COIEPKAHUE JTUCHUIIJIMHBI
4.1. YyeOHO-TeMATHYECKHI NJIAH

Py6ex | Homep HaumenoBaHue pas3zeia, TEMbI KonugecTBO 9acOB KOHTAKTHON
pasjiena, paboTEI C IpenoiaBaresieM
TEMBI Ounas popma 3aounas popma
JIK JIb JIK JIb
PyGex P1 Beenenue. OCHOBHBIE IIOHATHS U 4
1 3aKOHB! XUMUH
[ICXD, CrpoeHue aToMa.
P2 XuMugecKast CBS3b u 2 4 2
MEXKMOJIEKYJIIPHBIE B3aUMOIEHCTBUS
P3 OneMEeHTHI XAMHYECKOH ’ ’
Py6ex TEPMOIMHAMHKH
2 XuMUUecK VHET -
P4 g e 6 g 2
Xumuueckoe pasHoBecue. Karamus
P5 PacTBOpBI 2 6
DJIEKTPOXUMHUYECKHE TIPOIECCHI
P6 6 8 2
Py6ex
3 P7 BMC ¥ I1acT™MAacChl 2
HWroro 16 32 - 4
4.2. Coodeprcanue NeKyui:
[n Tpynoem | Tpynoem
bp Haumenosan PyA 126
paszena, KOCTb, KOCTb,
ue pasjena,
TEMBI e HaumeHOBaHME U COIEPXKAHHUE JTEKITUH 9achl 9ackl
© |mEenum (ounast | (3aouHas
JIMCITUILIIHBI
HHbI dopma) | dopwma)
P2 [TIEXD. DNEKTPOHHOE  CTPOCHHE aroMa H CHCTeMarHka | 2 2
CtpoeHue XHMHYECKUX 2JIEMEHTOB. KBaHTOBO-MeXaHUYECKas
aroma. momenp aroma.  CTpoeHHE MHOTO3JIEKTPOHHBIX
Xumudeckass | aToMoB. Ilepuojmueckas cucrema J[.M.Menneneesa
CBSI3b ¥ | ¥ W3MEHEHUE CBOMCTB DJIEMEHTOB U MX COCIMHECHHUM.




MEXMOJIEKYIT

XHMHYECKass  CBSA3b. OcHOBHBIE THIBEI W
SpHBIE XapaKTePUCTHKH CBS3H.
B3auMOJEHCT
BHS

P3 | DnemenTsI ONeMEeHThI XHUMHAYECKOM TEPMOIUHAMHUKH.
XUMHYECKO# | DHepreTuyeckue 3()(GEKTsl XUMHYECKHX DPEaKIdid.
TepMOAMHAM | BHYTpeHHSS SHeprus M SHTAIBNUS. TepPMOXHMHUSL.
UKH Tepmoxumuyeckue  3aKOHBI M ypaBHEHHSL.

OHTaNbIMSI 00pa30BaHUS XUMUYECKUX COEIUHEHHIL.
OHTpOIHMS M €€ H3MECHEHHE IPH XUMHYECKHX
nporeccax. Omeprus [ub6ca wu  sHeprus
[enpMronena W WX HM3MEHEHHS IPH XHMHUECKHX
poreccax. YcnoBus  caMOIPOHM3BOJIEHOIO
IPOTCKAHUS] XUMHYECKUX pPEaKIIHi.

P4 | Xumuueckas | Xumudueckas kuHeTwka. CKOPOCTh TOMOTEHHBIXH
KHHETHKA. TETEPOrEHHBIX XUMHYECKHX peaKIuii. 3aKoH
XHMMHYECKOE | IEMCTBYIOIMX Macc. 3aBHCHMOCTh  CKOPOCTH
PaBHOBECHE. | XHMHUYECKUX DPEaKIUil OT TeMIeparypel. JHEprus
Karanms. aKTHBAalMK. ['OMOreHHBINH U reTepOreHHBIA KaTalu3

Koncranta paBHOBecus W ee CBI3p C
TePMOJIUHAMUYECKMME  GyHKIusAMU.  [IpuHnun
Jlelllarenke. ‘
P5 | PactBopsr PactBopel.  Omnpenmenerne W Kiaccu(pUKaIus
pacTBOpOB. PactBophI HEJJIEKTPOJIUTOB ' H
3JIEKTPOJIMTOB. BoJHBIE pPAacTBOPEI 3IEKTPOJIMTOB.
OJIeKTpOIUTHYECKAS JHUCCOLHAITHS BOJBI.
Bomoponusnit mokasatens. VoHHBIE peakiuu B
pacTBOpax. ,

P6 | Omextpoxum | OKHCIHTEIBHO-BOCCTAHOBUTEIbHEIE =
HUYEeCKHe JNEKTPOXUMHUYECKUE IIponecchl. 3akoHbl Dapajes.
IIPOLIECCHI ITonsitie 00  BIEKTPOAHBIX IOTEHIHaNaX.

["anbBanuyeckue snementsl, DJIC u e usMepeHue.
CrannapTHEI BOZXOPOIHBINA 3MEKTPO M BOJOPOIHAS

IIKajJa  [OTEHI[HAJIOB. VYpaBuenne  Hepmcra.
Onexrpomu3. IlocienoBaTeBHOCTS  3MEKTPOAHBIX
IPOLIECCOB.

Onpezienterne u KiIacCH(pUKAIMA KOPPO3MOHHBIX
IpOIECCOB. BHAbl KOPPO3HOHHBIX pa3pylLIeHHUIL.
Knaccuduxanus KOPPO3HOHHEIX IIPOLIECCOB.
XumuuecKas — KOppO3Hs.  DJIEeKTPOXUMHUYECKas

KOppo3ust. MeTozIbl 3aIUTEI OT KOPPO3HUHU




4.3.JIabopamopHbslii npaKkmuxkym

[Mudp Tpynoem Tpynoem
pazzen OCTB,
HanmenoBanue KOCTB,

%, paszena, TeMbl | HawmeHoBaHuMe u copiepxaHue JIOPATOPHEIX PaboT Yackl e
TeMBbI (3aounas
P (ounas dobMs)

bopwma)
IUIHHBI

P1 Baenenne. 1. Knacchl HeopraHu4eckux coeuHEeH . 4
OcHOBHBIE 2.0npenenerne MOISPHON MacChl
3aKOHBI XUMUHU SKBUBAJICHTa MeTalIa.

P2 TICXD. 3.Ctpoenue atoma. [lepuoaudeckas cucrema 4
Crpoenue aToma | XAMHYECKHX 3JIEMEHTOB. ]
XAMIdecKas 4. Tunbl XAMUYECKO! CBSI3H H CTPOEHHE MOJIEKYIT
CBS3b U MekMo- | PYOexHsIH korTposs Nel (14ac)

JIEKYJISIPHBIE
B3aHMOJEHCTBHSA

P3 DJIeMEHTBI 5.XumMudeckas TepMOAMHAMHKA 2
XUMUYECKOU
TEPMOJIUHAMHUKHU

P4 XuMuyeckas 6.Xumuyeckas KHHETHKA 6 2
KHHETHKA. 7. X¥IMHYECKOE paBHOBECHE
Xumuyeckoe 8.Py6exHbIit KoHTpOb No2 (2 yaca)
paBHOBECHE.

Karamu3

P5 PacTBOPEI 9.PacTBOpEI 37€KTPOTUTOB 6

10.KonmuuecTBeHHEL COCTaB pacTBOPOB
11.Xumus Bogsl (Onpezenenue KeCTKOCTH BOIBI)

P6 Onexkrpoxumuye | 12.0OKHCIHTENBHO-BOCCTAHOBUTENBHBIE PEAKITHH 8 2

CKue nporeccsl | 13.0mexTponHsie MIOTEHIIHAIIBI 7§
SJIEKTPOJIBHKYIIHE CUIIBI . DJIEKTPOJIM3.
14.Koppo3us MeTamios
15.Py6esxnslii korTposs Ne3 (2 yaca)

2T Opranudeckue | 16.Pacmosnapanne BOJIOKOH, IUlacTMacc u | 2
HOJIUMEpHBIE IOJUMEPOB.

MaTepHAIBI
Uroro 32 4

4.4 Konmponvnan paboma (0ns 3a04noii hpopmoi 06yuenus)

[MMumanosuy W.JI. Xumus: MeToxuyeckue yKasaHHS, IIPOTpaMma, PEIIEHUE THUIIOBBIX
3a71a4, NpOrpaMMHpPOBaHHEIC BOIPOCH! JIJIsl CAMOIPOBEPKH M KOHTPOJIBHEBIE 3aJaHHS JUIT

CTYACHTOB-3a04YHUKOB

HHXXEHEPHO-TEXHHUYECKUX

BY30B.3-€ u3., ucnp. - M.: 2003 - 128 c.

(HEXMMHYECKHX) - CHENMAIbHOCTEH

(Tpebosanus Kk 6vINONHEHUIO  U3N0JICEHbL HA C.15 @vluie HA36aHH020 JUmMepamypHoz20
UCOYHUKA) :




5.METOJIAYECKHE YKA3AHUS JUISA OBYYAIOIUXCS
10 OCBOEHMIO JUCIHHITIMHbI ;
IIpy OpOCIIyIIMBAHUM JIEKIUA PEKOMEHIYETCA B KOHCICKTE OTMEYaTh BCE Ba)KHEIE

MOMEHTEI, Ha KOTOPBIX 3a0CTPACT BHUMAaHHUE IpEnoaaBareib, B YaCTHOCTH Te€, KOTOpPHIC -

HAIIPABJICHB! Ha Ka4eCTBEHHOE BBIIOJTHEHHE COOTBETCTBYIOMEH 1a60paTOpHOM PabOTHL.

[IpenonapareneM 3alJaHUPOBAHO HCIONH30BAHME MPH YTCHUM JIEKITAA TEXHOJIOTHH
npobieMHOro o0ydeHHs W AUCKyccuu. I103TOMY PEKOMEHIyeTCs ¢ukcupoBats i cebs
MHTEpEeCHBIE MOMEHTEI C IIeJIBI0 HX aKTHBHOTO 00CY/ICHHS Ha JMCKYCCHH B KOHIE JICKIHH.

3amoroM  KA4eCTBEHHOrO  BBIMOJHEHHS  J1aDOpPAaTOPHBIX  paboT  SBIAETCA
CAMOCTOSITE/IbHASL TIOAFOTOBKA K HMM HaKaHyHE IlyTeM IIOBTODEHHSI MATEpPHanoB JEKIHH.
PeKkoMeH/yeTcsl IOITOTOBHTH BONPOCEI IO HESCHBIM MOMCHTAM H 00CyIuTh HX C
mpenojiasateieM B Hadane JabopaTopHO# pabOTHI, KOJUIEKTHBHOTO . B3aHMOJICUCTBHH,
pa3bopa KOHKPETHBIX CHTyauuii. 1109ToMy MPUBETCTBYCTCA IPYIIIOBOM METOJ BBINOIHCHHA
nabopaTopHEIX paboT, a TaKk)Ke B3aMMOOLCHKAa H 06CyKIeHHEe Pe3yJIbTATOB BHINOIHEHUS
1aGopaTopHON paGOTEl W TONYYEHHs BBICOKOH ONEHKH M0 pesyibTaTaM OCBOCHHA
IACITMIUIAHBL.

JUist TeKyIIero KOHTPOJISI YCIIeBAEMOCTH UL OYHOM dopmbl 00yueHMsI HMCIIONIB3YETCs
GaIUIbHO-PEHTHHIOBAS CHCTeMa OLEHKH. [103TOMY HACTOATENbHO PEKOMEHIYETCs TIHIATCIBHO
npopabaThiBaTh MaTephal AMCLWILTHHE! IIPH CaMOCTOATEIbHOH pabote, yJacTBOBaTh BO BCEX
dopmax 06CYKIeHHs H B3aUMOACHCTBYS, KaK Ha JICKIHIX, TaK U Ha 1ab0paTOPHBIX 3aHATUSX B
[eJIsIX JIYUIIEro OCBOEHHs MaTepHala | TOoJyYCHHs BRICOKOH OLCHKH IO pe3ylIbTaTaM OCBOCHHA

JACIUILTAHBI

BEIIOJIHEHHE CAMOCTOSTEIBLHOM paboThl MOAPa3yMeBacT CaMOCTOATEIIbHOC U3y CHHE
pa3/IeNoB MUCIAIUIAHBL, TOATOTOBKY K 71abOpaTOPHBIM 3AHATHSM, OATOTOBKY K SK3aMCHY,
MOArOTOBKY K pyOeXHOMY KOHTPOMO (I OYHOH dopMbl 00ydeHHs),  BBIIOJHEHHC
KOHTDOJIBHOM PabOTHI (1 3204HO# (opMBI 06y ICHNUS)

PekoMeH/lyeMas TPYZI0eMKOCTh CaMOCTOSATENBHON paboThI IPE/ICTABIICHA B TabJmIe:

PexomeHOyeMbLil pesicum CamMoCcHmoAmensHan paboma

Tpymoe | Tpynot
Buet PyA PYA;
i MKOCTb, | MKOCTE
[Iudp| camMOCTOATEIBHOH
HauMeHOBaHUE U COJIEPIKAHUE qachl | 9achl(3:
CPC paboTHI CTYIEHTOB
(ouHas | ouHas
(CPC)
dopma) | dopma
Cl.1 Mertoxn BaJICHTHBIX CBSI3€H. 6 /i
'ubpuau3anus. I[loHsitTie 0  METOIE
MOJIEKYJISIDHBIX ~ OpOMTalIeH. Crpoenue u
CBOMCTBA MPOCTEHIIUX MOJIEKY I
Yriry6reHHoe C1.2PactBopsl. OrnpejelneHne ¥ KiacchpuKamus 7 14
U3yYeHHe pa3ielioB, pacTBOPOB. PaCTBOPBI HEDBJICKTPOJIUTOB U
Cl TeM OIUCIUATIINHBI 3ﬂeKTpOﬂHTOB. BO,E[HI:IG paCTBopBI
JIEKIIHOHHOTO Kypea | 2/IEKTPOJHTOB. DIEeKTPONIUTHYECKAS
JHACCOIMANMS BOABL BOTOPOIHEIH IOKa3aTelb.
Mounble peakuuu B pacTBopax. KoimouuHbe
PacTBOPHI B IIPHPOJIE M TEXHHKE.
Cl.3 Xwummudeckas TEpPMOIUHAMHUKA 10




5.METOINYECKHE YKA3AHMS 111 OBYUAIOIIUXCS
IO OCBOEHMIO JUCIUITIMHbI

IIpu TmpoCIylIMBaHUK JISKIHH PEKOMEHIYETCs B KOHCIEKTE OTMEYaTh BCE BAXHBIC
MOMEHTHI, Ha KOTOPBIX 3a0CTpSeT BHHMaHHE IIPENojaBareib, B YaCTHOCTH T€, KOTOpBIC
HAIPABJICHB! Ha KaYeCTBEHHOE BBIIOJHEHHE COOTBETCTBYIOMIEH 1a00paTOpHO# paboTEL.

IIpenonaBaTeneM 3alUIAHAPOBAHO HCIIONB30BAHUE IIPH YTCHMH JICKIHH TEXHOJIOTHH
npoGIeMHOT0 00ydeHHs M JUCKyccuH. I103ToMy peKOMeHAyeTcs (HKCHpOBaTh I cebst
MHTEpPECHBIE MOMEHTEI C IEJIBIO MX aKTUBHOTO 00CY)KICHHS Ha JUCKYCCHH B KOHIIC JICKIIHH.

3a0roM  KAaueCTBEHHOTO  BHIIONHEHWs  J1abOpaTOpHBIX  PaboT  sBISETCH
CaMOCTOSTETbHAs MOATOTOBKA K HHM HAaKaHyHE IIyTeM IIOBTOPEHHsS MaTepUaloB JIEKIHH.
PeKOMEH/IyeTcs IIOATOTOBHTH BONPOCHL IO HESCHBIM MOMEHTaM H OOCYIMTh HX C
mperojaBaTesieM B Hauale JaGOPATOPHOHM paGOThI, KOJUIEKTHBHOIO B3aMMOMEHCTBHS,
pa3bopa KOHKPETHBIX CUTyaluif. [103TOMy IPUBETCTBYETCS IPYNIOBONH METO/ BEIIONHCHHU
nabopaTopHBIX paboT, a TakKe B3aMMOOLEHKA M OOCY)KICHHE PE3yJIHTATOB BBIIOIHCHU
naboparopHOi pabOTBI M IIOJyYeHHS BBICOKOH OIEHKH IO pe3yJibTaraM OCBOCHHSA
JTMCITAILIHHBL

JIist TeKyIero KOHTPOINS YCIIEBAEMOCTH s O4YHOH (OpMBI 0OYdYeHHS HMCHONB3YeETCs
GaIbHO-PEHTHHrOBAs CHCTEMa OIEHKH. [103TOMy HACTOSTENBHO PEKOMEHIYETCs TINATEIbHO
npopabaThiBaTh MaTepuai AMCIMILITHHBI IPU CaMOCTOATENBHOM paboTe, yd4acTBOBATH BO BCEX
hopMax o6CYIKIEHNS ¥ B3ANMOCIHCTBHS, KaK Ha JIEKIUAX, TaK U Ha JaOOPaTOPHBIX 3aHATUIX B
LeJISIX JIyIIero OCBOEHHs MaTeprala i IONyJIeHHUs BHICOKOH OLEHKHM IO Pe3yIbTaTaM OCBOCHHUS

JTACLUTLIAHBI

BhINoJIHEHHE caMOCTOATENBHOM paboThl MOAPa3yMEBAET CaMOCTOSTEIbHOE H3YICHHUE
pa3JeNoB AMCLHIUIHHBI, IIOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHAM, MOArOTOBKY K SK3aMEHY,
IOJTOTOBKY K pYOEXHOMY KOHTPOMIO (I OYHOH (OpMEI 06yquHﬂ), BBHITIOJTHEHHE
KOHTPOJIBHOH paGoThI (151 3204HOM GopMBbI 00yIeHNUS)

PexoMeHIyeMas TpyAOEMKOCTh CaMOCTOSTETbHOM paboThI npe;[cmBneHa B Tabue:

PexomeHOyeMblil pelcum camocmoaAmenbHas paboma

Busl Tpynoe | Tpymoc
s MKOCTb, | MKOCTE
lupp| camMOCTOATENBHOM
HaunmeHoBaHUE U COJIEPIKAHHE 4yachl | 9achl(3:
CPC | paboTeI CTYZAEHTOB
(CPC) (ounast | oyHas
dbopma) | dopma
Ck.1 MeTtox ~ BaJEHTHBIX  CBS3EH. 6 iy
['ubpuusanus. [lonsatne 0  MeETOJE
MOJIEKYJISIDHBIX ~ OpOHTaleH. Crpoenue u
CBOMCTBA IPOCTENIIUX MOJIEKYJI
Yriy6neHaoe C1.2PactBopbl. OnpeneneHne 1 KiacchupuKaims i/ 14
H3y4YEHHE pPa3eioB, PacTBOpPOB. PaCTBOPI)I HEJJICKTPOJIHUTOB H
Cl TeM QUCHMIUIMEE | HICKTPOIHUTOB. Bonneie PacTBOPEI
JIEKIIMOHHOT0 Kypca 3JIEKTPOJIUTOB. BﬂEKTPOHHTquCKaﬂ
qEcconranus Boabl. BomopoaHBIN IOKa3aTellb.
Wonnble peaknmu B pacTBopax. KoiuouaHbie
PacTBOPHI B IIPUPOJIE U TEXHUKE.
Cl1.3 Xumuyeckas TepMOJUMHAMUKA 10




yueOHOH o MUsxX
paboTEL. nabop
: pabo-
TaMm
Bannena | 1,0 u 1,5 3a 1 10 10510 30
A 025 nao.
OYyeHKa pab.
14
3aJIK. | Bcero 3211{51’1"11 Ha4-m | Ha8-m i o
I 2.0 6 it mo 6 6 nabopato
puMey ! pabor nabopar | nmabopar
AHUSA: 3aJIb-4 | 14*1, 0,5. OpPHOM OpHOM pEOM
Bcero 12 | 5=21 anen samsTHE | 3aHsTHE | SoroAd
MyM
7,0
Kpurepuit 60 1 MeHee OaJIOB — HEYIOBJIETBOPUTEIIEHO (HE3a4TEHO);
nepecyera 61...73 — yIOBIETBOPUTEIIBHO; 3aYTCHO
OamoB B 74... 90 — xopomio;
TPagULMOHHYIO 91...100 — oTyMuHO
OLICHKY 10
uToram paboThl
B CEMECTpe U
9K3aMeHa
Kpurepuit momycka K |/Jua Oonycka K npomedjcymounon ammecmayuu (IK3ameny)
IIPOMEXKYTOYHOM cmyoenm O0ondicen Habpamb He meree 50 6ann06 u 6bINOTHUMD 6Ce
arTecTalyy, nabopamopuvie pabomvl U KOHMPOIbHYIO pabomy Ol 3A04HOU
BO3MOKHOCTH gopmor 06yuenus
TIOJTyYCHHUS Mna  nonyuenus 3K3aAMEHAYUOHHOU OYEHKU «ABMOMAMUYECKU)
aBTOMATHYECKOTO cmyoenmy Heobxo0umo Habpamev 3a cemecmp cledyloujee
sK3aMeHa MUHUMANbHOE KONIUu4ecmeo 6annos:
(HaIMOHANBHOM OLEHKH) | - 68  6annoe — 9K3AMEH  «ABMOMAMUYEecKu»-  OyeHkd
o ITUCLUILIUHE, | «Y0061emEOpUmMenbHON.
BO3MOJKHOCTE Ilo coenacosanuio ¢ npenooasamenem cmyoenmy Habpasuiemy 68
noyiydeHuss OOHYCHBIX | 6annos, moeym Ovimb Oobagnenvl OononHumenvhvie (bonycwl)
OaoB bannel 3a akmueHoe ydacmue 8 Hay4Hol u Memoouveckou pabome,
OPUSUHANLHOCMb ~ NPUHSAMbBIX — peuleHull 8 X00e GblNONHeHU.
nabopamopublx pabom, 3a yyacmue 6 3HAYUMbBIX YYeOHbIX U
6HeYUeOHbIX MEPONPUAMUSX KaheOpbl U NOTYYUMb (AEMOMAMOM
OYEHKY «XOPOULO» UNU «OMIULHOY




Dopmbl " BHIEI
yueOHOM paboTel - A
HEYCIIeBAIOIIMX
(BOCCTAaHOBHMBINIUXCS Ha
Kypce o0yueHus)
CTYICHTOB st
MOy YEHUsT

HEJIOCTaromuX OalniIoB B
KOHIIE CeMecTpa

B cayuae ecnu x npomesicymounoii ammecmayuu nabpana cymma
meHee 50 6annoe u He 6bINONHEHBL 6Ce 3A0AHUS, MO CMYOEHMY
He0bX00UMO GbINONHUMb OONONHUMENbHbIE 3a0aHus, 00 KOHYA
nocneoneu (3avemnoti) neoenu cemecmpa. Ilpu smom Heobx00umo
npopabomame mamepuan 6cex NPONYUEHHLIX NAGOPAMOPHBIX
pabom.

Dopmul OONONHUMENbHBIX
npenodasamenem).
-6bINONIHEHUE U 3AUUMA NPONYWeHHbIX labopamopHelx pabom (npu
HeBO3MOJICHOCYU  OONOIHUMENbHO20 NPO6edeHUs. 1abopamopHoi
pabompoi npenooasamens ycmanagaueaem popmy
OONONHUMENbHO20 ~ 3A0AHUA N0 MEMAMUKEe  NPONYUEHHOI
nabopamoproii pabomul camocmosimenvro) — 00 4-x 6annos;

- npoxodicoenue pybedlcHo2o0 KOHMpons (0aiibl 6 3a6UCUMOCIIU OM
pybeoca).

Jlukeuoayus akademuyeckux 3a00n2iceHHOCmell, 603HUKUUX U3-3d
pasHocmu 6 y4ebHblX nIaHo8 npu nepeeode uiu 60CCMAaHO8NIeHUl,
nPOBOOUMCS  nymeM GbINONHEHUS OONOIHUMENbHBIX  3a0aHUl,

3a0aHul (nasnayaromces

popmel u 06vem Komopuix onpedesisemcs nocied08amenbHoO

6.3. Ilponenypa oueHMBaHUS PE3y/ILTATOB 0CBOEHHS AHCIHILTHHbI
Peamusanuss mnporpaMMsl JHCHMIUIMHBI «XUMHSA» IIPEAyCMaTpHBAeT IIHPOKOE
IPUMEHEHHE Pa3/InIHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA. :

Me’ro,anqecxne MaT€pHualbl, OIIpEaCIAIOMKue IponeaypshI OLE€HHBaHHUA
OGP%OBaTeHBHBIX- pE3yIbTaToOB, IIPHUBCICHBI B yqeﬁHO-MGTOJIH‘-IeCKOM KOMIIIIEKCE
JUCILIUIIIIAHBI.

KonTpons kauecTBa 3HAaHMH MIODKEH OBITH IIEJIEHANPABIEHHBIM, OOBEKTHBHBIM,
BCECTOPOHHUM, PEryJSPHBIM ¥ MHIMBHAYalbHBIM. WHAMBHIyaIH3alMI0 KOHTPOJIS 3HAHUM
yAOOHO  OCYIIECTBIATH C IOMOINBIO HHIMBHAYAIBHBIX KOMIUIEKCHBIX 3aJIaHHIA,
COCTaBJIEHHBIX K K)XKIOMY H3y4aeMOMY MOIYIIO.

MuorosapianTHOE KOMIUIEKCHOE 3aJaHHe COCTAaBISAETCS B BUE TaOIHIBI C YHCIOM
BAPUAHTOB, PAaBHBIX YHCIIy CTYAEHTOB B TIpYINeE, PAa3HOTO YPOBHS CIOXHOCTH, 4YTO
HO3BOJIIET K&KIOMY CTYJEHTY BBIIOJIHHUTH €ro. BaXHO OTMETHTh TaKXe, dTO
MHOTOBapHaHTHBIE KOMILIEKCHBIE 3aJaHus NAalOT BO3MOXKHOCTH YCIIEUIHO OCYIIECTBIIATH
CBA3b MaTepHaja JaHHOTO MOAYJISA C paHee M3yYEHHBIM MaTepualioM. Takue 3aaHus MOryT
UMETh PENIPOAYKTUBHBIN, TBOPYECKHI U pa3BUBAIOMIUH XapaKTep.

B kawecTBe npumepa NHpUBEEM MHOTOBapHAHTHOE KOMIUIEKCHOE 3aJaHME K MOZYIIO
«IlepBoHaYaTbHBIE XUMHAYECKHE MOHSTHS. KIIacChl HEOPraHWYECKUX COSTHHCHUIN:
1. OcymecTBuTE MpEBpAICHHUS. '-
2. CocTaBpTe ypaBHEHUS peaKilHii.
3. HazoBuTe Bce BEIIECTBA M YKKHTE, K KAKOMY KJIacCy COSMHEHUH OHH OTHOCSTCS.
4. B nocrnenHeM ypaBHEHHH PaCCYHTANTE MACCOBYIO JOJIO SJIEMEHTA METAIA (110 BEIGODY).
5. Paccunralite 3KBHBaJIEHT IEPBOTO BELIECTBA B [IEPBOM YPAaBHEHHH.
6. [TonyunTe 5TO BEIIECTBO BCEMH M3BECTHBIMH CIIOCOOAMH.
Ne BapuanTa
1C— C02 e H2C03 s Na2C03 — BaC03 10
2 Na — NaOH — Na,CO3 — NaHCO; — CO, 30
3 S . SOg = HzSOg — Na2803 . NaH803 20
4 Cl, —HCI] — NaCl — Na;SO4 — NaHSO4 15
5 CaO — Ca(OH); — CaCO3; — Ca(HCOj3), — CaCO3; — CaS0,37
6 Al— AL,O3 — AICl; — Al(OH); — Al,03 — AI(NOs);
LAI(OH)SO,




7 Cr — CrO — Cr(OH), — Cr(OH)NO3; — Cr(NOs), 31

8 Zn — ZnSO4 — Zn(OH); — ZnO — Na,Zn0; — Zn(OH), — Zn(NO;), 43

9 Cr — CrCI3 — Cr(OH)CI2 — Cr(OH)2Cl — Cr(OH)3 — Na[Cr(OH)4]
Cr(NOs);d LCr(OH);

10 Aly(SO4); —Al(OH);— Al,03 »>Na[Al(OH)s] — Al(OH);

Jlist cTy1eHTOoB, ¢7ab0 YCBOMBINMX MaTepHa, IPUBOJIMM aJTOPUTM BHITOTHEHHS 3a1aHHS.
Ecnu e cTyIeHT BBIIOIHHT 3a/jaHue 6oliee OpUIHHAIBLHBIM CIIOCOG0M, €r0 HTOTOBBIN 6al 1mo-
BBIMAETCS. Takxke CTYIEHTY MPENOCTaBIISETCS BOSMOIKHOCTD IIPOMILIFOCTPAPOBATE IPYIIIE X0
CBOMX HECTaHIAPTHBIX MBICIICH. ;

IlpuMeHenre WHTEPaKTHBHEIX (GOpM 0OydYeHHs BKIIOYAaeT OOIIEHHE C MPEelojaBaTeieM B
MHTEPaKTHBHOM pexxume. Ilpeamonaraercs NpHMEHEHHE HHTEPAKTHBHEIX (OpM 0OydeHHS
CIENYIOIMHUM 06pazom:

1) HeMMHTAMOHHbIE, T.€., MCIOJB3yeMble B paMKaX TPAAMIHOHHEIX (GOpM Yd4eGHOM
ACSTEBHOCTH (JIEKIMH, JabOpaTOpHBIE 3aHSTHSA)

2) UIMATALVOHHBIE (MTPOBEIE M HEUIPOBBIC), IPHMEHEHHE KOTODBIX CBS3aHO C
HCII0JIb30BAHMEM B Y4€OHOM IpoIiecce HOBBIX (hopM 06yUeHHs.

PyOexHb1ii KOHTPOJIL Nel mpoBoauTCS B MHCBMEHHOR (GopMe B BUjE peIleHHs 4 3amad U
OTBETa Ha Bopoc (1o 2 Gaiia 3a pemeHyue 3a1a4y 1 2 6aia 3a 0TBeT Ha Borpoc). Bpems 1 wac.
Makcumarshas onenka- 10 6amios

PyGexnblit KOHTpoIb No2 IpoBOAMTCS B MUCBMEHHOM (OpMe B BHIE PELIEHHS TECTOBOTO
sananus. Oteevaror Ha 20 Bompocos (0,5 GawioB 3a orBer). Bpems 1 wac. MakcuMaibHas
onenka- 106ammoB

PyGexnbiii konTposs Ne 3 npoBoauTcs B MUCbMEHHOM GOpMe B BU/IE pelieHHs TECTOBOIO 3aJaHHS
¢ noscuenuem. OtBeyarotr Ha 20 BompocoB (0,5 6awios 3a orser). Bpems | wyac. MakcumansHas
oueHka - 10 6amos :

OK3aMeH IPOBOJUTCSA B YCTHOH (opme mo crmcky BompocoB. CTyIeHT OTBedyaeT Ha 2
BOIIPOCA ¥ BBHINMOJHSAET 2 npakTtudeckux 3aganus (Ilo 7 GawioB 3a Bompoc u mo 8 6aimios 3a
npakTuyeckoe 3ananue). Iloaroroska k orBery 3anumaer 60 MHUH.

PesynbTaTel TEKyIEro KOHTPOJIA yCIIeBaEMOCTH M 9K3aM€EHA 3aHOCATCS IPENOJABATENEM B
9K3aMEHAIIMOHHY IO BEIOMOCTh, KOTOpas CaeTCS B OPTaHA3ALMOHHBIA OT/IENl HHCTHTYTA B IEHD
9K3aMeHa. :

6.4. IlpumepsI OLIEHOYHBIX CPEACTB VIl Py0eKHOr0 KOHTPOJIS ¥ YK3aMeHa
PyGexubiii KoHTpos Nel
1. OmpenenuTe KOIMYECTBO BEIIECTBA SKBHBAIEHTA M MOJUIPHYIO MAacCy OJKBHUBAICHTOB
dbocdopa, kucnopoma u 6poma B coequrerusx PHz, H,O, HBr.
2. U3 1,3 ruapoxcn/ia MeTaiia noiydaercs 2,85 r ero cynbdara. Berauciure MOJSIPHYIO Maccy
9KBUBAJIEHTA 3TOr0 Metayuia. Omeem. 9 r/MOIE.
3. Okcul  TpeXBaleHTHOTO  3JeMeHTa cogepXur 31,58%  kumciopoma.  Berumcimrte
MOJIIPHYIO MacCy 3KBHUBAJICHTa, MOJIIPHYIO M aTOMHYIO MAcChI 9TOrO 3J€MEHTA.
4. Yemy paBeH mpH H.y. SKBHBAJICHTHBIH 00beM Boxopoxa? Berumciwre MONSpHYIO Maccy
9KBUBAJICHTA METalIa, eciu Ha BoccTaHoBieHue 1,017 r ero okcuna mspacxomosaiocs 0,28 i
Bojiopoaa (H.y.). Omeem: 32,68 r/MoJb.
5. B 248 r oxcujga OZHOBAJEHTHOro Meraia comepxkurcs 1,84 r meramra. Brramcnure
MOJIIPHYO Maccy 3KBHBAJIEHTa METaJlIa U €ro okcujaa. YeMy paBHA MOJISIpHAs ¥ OTHOCHTEJIbHAS
aTOMHasl Macca 3TOro MeTasuia?




7. U3 331 r mutpara meramma Toyqaetcs 2,78 r ero xnopuzna. Beramciute MOJIIPHYIO Maccy
OKBHBAJIEHTa 3TOro Metana. Omeem: 103, 6 r/mons.
8. Hanmmmre ypaszenme peakuuii Fe(OH); ¢ XJIOpOBONOPOAHOH (CONAHOI) KHCIOTOH, pu

11. Hexoas u3 monsproit maccwr YTI€pOJa U BOJEI, ouge,t[enme abCoMOTHYIO Maccy aToma
YIJIEpOZa ¥ MOJIeKyIIBI BOJKI B rpamMmax. Omeem: 2,0 -10%r;3.0- 102y

12.  Ha meiitpamusamuo 9797 1 oproocopHOH  KHCTOTE! u3pacxojgosaso 7,998 r
NaOH. Bsrruuciure KOJIMYEeCTBO BelecTBa SKBHBAJICHTA, MOJAPHYIO MAcCy SKBHBAJIEHTA 5
ocHOBHOCTE H3POy4 B 310it peakmum. Ha OCHOBAHHMM pacyeTa HANHLINTE ypaBHEHHE PeaKIuy.
Omesem: 0,5 mos; 49 r/mMouns; 2.

13. Ha meittpamusammio 0,943 r docdopucroit kucroTH H3PO; uspacxonosano 1529 o1
KOH. Bsmucmure KOJIMYECTBO BeIlecTBa IKBUBaJICHTa, MOJISIDHYIO MacCy SKBHMBAJ€eHTA M

MOJIb; 41 r/Moip; 2.

HAITHIIATE UX IOJIHbIE YpaBHEHHS.

14. Hanumwure SJICKTPOHHEIE (OPMYIIBI aTOMORB SJIEMEHTOB C MOPSIKOBHIMU HOMepamu 9 u
28. Toxaxwure PAaCTIpEIICIIEHNE 3JIEMEHTOB 3THX aTOMOB II0 KBaHTOBBIM syeiikam., K Kakomy
SJIEKTPOHHOMY CEMEHCTBY OTHOCHTCS KaK/IBII U3 3THX JJIEMEHTOR?

CEMEHCTBY OTHOCHTCS KaXK/ThIH U3 9THUX DJIEMEHTOR?

16. Kaxue opbutamm atoma SalOJHAIOTCS 3IEKTPOHAMH paHbIne: 4d il Js; 6s umu 5p?
[ovemy? Harumure SICKTPOHHYIO (hOPMYITy aTOMA 3JIeMEHTa ¢ TIOPSITKOBBIM HOMepoM 43,

17. Yro Takoe w3oTomel? Yen MOXHO OOBSCHHTB, YTO Yy GONBIIMHCTRA 3IIEMEHTOB
TICPHOAMYIECKOH CHCTEMBI aTOMHBIE MacCh] BBIPAXKAIOTCA IPOOHBIM YHCIOM? MoryT nu atomsr

18. Kakoe maxcumansmoe umero SJICKTPOHOB MOTYT 3aHHUMATh S-, p-, d- u J-opburam naunoro
SHEpreruteckoro ypopus? IToyemy? Hammmmire SNIEKTPOHHYIO (OPMyJy aToMa sieMeHTa C
HOPSAZIKOBBIM HOMepoM 31.

19. KBanTtossle uncna gy SJIEKTPOHOB BHEIIHETO 9HEPreTHYECKOTo YpoBHS aToMOB HEKOTOPBIX
SJIEMEHTOB UMEIOT CIIEAYIONIHE 3HAYCHUS:

n=41=0;m=0; m; ==+ 1/2. Hamummre STIEKTPOHHEBIE (POPMYIIBI ATOMOB HTHX OJIEMEHTOB H
OHPENCIINTE, CKOJIBKO CBOOOMHBIX 3d-opburaneit COACPIKHUT KaXKJIbIA H3 HUX.

20. B yem 3akmovaercs npuHIun [aymm? Mosxer i 651ts Ha KaKOM-HUOY 16 II0/lypOBHE aToMa
p’- wm d12-3neKTp0HOB? ITouemy? Cocrasbre SNIEKTPOHHYIO (OpMyIy atoMa smemenTa C
TIOPANIKOBBIM HOMEPOM 22 H yKaXKHTe €ro BalleHTHEe SIIEKTPOHEI.

21. Yro takoe OHCPrus HoHu3anuu? B xakux CIMHNIAX OHAa BeIpaxkaercs? Kak nsMmensercs
BOCCTAHOBHTE/IbHAS AKTHBHOCTH S- M p-3]IEMEHTOB B TPynmax NepHOIUYECKOH CHCTEMBI ¢
YBEIMICHUEM TOPSIKOBOTO HOMEpa? ITouemy? e

22. Yro rakoe SJIEKTpoOTpunaTensHocTs? Kak msmensercs SJICKTPOOTPUIIATENBHOCTE p-
JJIEMEHTOB B NIEpHOAE, B IPyIIE NEpPHOIMYECKOiR CHCTEMBI C YBEIMYEHHEM IMOPSIIKOBOIO
Homepa? [Toyemy?

23. Mcxoms u3 mosoeHHs FCpMaHus, MonubJeHa U peHus B NEPHOTUIECKOR CHCTeMe,
COCTaBbTe (hOPMYIIBI BOZOPOIHOrO COCIMHCHHS TIepMaHUs, OKCHIA MONHGICHA W PEHUEBOMH




KHCJIOTBI,  OTBEYAaIOIIHWE WX BBICIIE CTeneHH okucnenus. W3o6pazure Gopmynsr  5THX
COCNIMHEHUH rpaduyeck.

24. Yro Taxkoe cpopcTBO K OTEKTPOoHY? B Kakmx emuHMIax omo BBIpaXkaeTcs? Kax
H3MEHSETCs OKHCIIUTEIEHAS dKTHBHOCTb HEMETAIOB B  MNeEpHOLE M B rpy1ie
TICPHONIMYECKON  CHCTEMBI ¢ yBenmueHmem IopszikoBoro HoMepa? OTger MOTHBHUpYiiTe
CTPOCHHEM aTOMa COOTBETCTBYIOLIETO HITEMEHTA. :

25. Kakyio XUMHUYCCKYIO CBA3h HA3BIBAIOT BOJOPONHOM? Mexny mMonexynamu xaxux BEIIECTB
OHa obpasyercs? Ilowemy H,0 u HF, umes MEHBIIYIO MOJICKYJIAPHYIO MAcCy, ILIABATCS | KHIST
pu OoJee BHICOKMX TeMIIEpaTypax, 4YeM UX aHaJIoru?

26. Kaxkyro XUMUYECKYIO CBS3b Ha3blBAIOT HOHHOH? Kakop MEXaHu3M ee 0OpasoBaHm?
Kakue cpoitctBa momHoi CBASH OTIMYAIOT €€ OT KOBAJIEHTHOH? IlpuBenure nBa IpHMepa
THUIIHYHBIX HOHHBIX COeIMHEHMH. Hammmmre YPABHCHHS NpPEBPAIICHUA COOTRETCTBYIOIIHX
HOHOB B HEHTPAITbHBIE ATOMEL.

27. Yro cnenyer monmmars TIOX CTENCHBIO OKHCIeHus aToMa? Onpenenure CTEIIEHb OKUCIICHUS
aToMa yriepola W ero BaJeHTHOCTS, 00yCIIOBIIEHHYIO YHCTOM HECIIAPEHHBIX 3JIEKTPOHOB, B
coemunenusx CHy, CH;0H, HCOOH, Co0,.

28. Bsruucmure MOJIAPHYIO KOHUECHTDALMIO H MOJAPHYIO KOHLICHTPAIMIO0 3KBHBajeHTa 20%-
HOTO pacTBopa XJIOpH/Ia KambIus INIOTHOCTEIO 1,178 r/em’. Omegem: 2,1 M;42u.

29. Yemy paBHa monspaas KOHIIeHTpanus skBuBanenTa 30%-Horo pactBopa NaOH miotHOCTEIO
15328 rleMe 2l - 15 9TOT0 pacTBOpa MNPUOABHIH 5 71 BOMEL Beruuciure MAaccoBYyIO
(mporeHTHYI0) KOO TOJyS€HHOTO pacTBopa. Omeem: 9,96 u.; 6,3%. "

30. Kakoit o6wem 03 . PacTBOpa KHCIIOTHI ijeﬁye"rcx JUIs HeHTpanu3anuu pacTBopa,
conepxamero 0,32 r NaOH B 40 cm? Omgem: 26,6 cm”.

Py6exunbii xonrTposs Ne2 (pumep ¢ 0TBETOM)

Bapwuanr 1

1.9mepreruka xumuuecknx TIPOLECCOB paccCMaTPUBACTCS B pasfiesie XHMHUM:
H)TepMOHHHaMHK&; 0) KMHETHKa; B)KOJUTOM HAS XHMHS; T) 3JIEKTPOXHMUS.
IIpasuneruiii omeem: @)TepMonuHAMuKa;

2. Temnnosoit s ekt peaximy He 3aBUCHT: _

a) OT arperaTHoro COCTOSTHHMS BEIECTBa; 6) OT IIPUPOZBI pearupyromux BEIIECTB;
B) OT TEMIIEPATYPEI; I') OT My TH PeaKIHH. '
Ipasunvuviii omeem: T) OT IIyTH peaKiyy.

3.J1ns xaxoit us TIPUBC/ICHHBIX PEaKIMH U3MEHEHHE SHTAIIbIH COOTBETCTBYET
CTaHIAPTHOM SHTANBINK 06Pa30BaHUs MgCO;3(x): .

a)MgO(k) + COx(r)= MgCOs(x); 1

0)Mg(x)+C(rpadur)+ O3(r) = MgCO3(x):

B)Mg(1+C(rpadmr) +3/20,(r) = MgCOx(k):

r) Mg(x)+C(rpadur) +3 Oa(r) =2 MgCOj3(k);

lpasunvruiii omeem: B) Mg(x)+C(rpadur) +3/20,(r) = MgCOs(k);
4.UsmeHenue sHTATBIMN peaxnuu PbO,(k) + 2C(rpaut) = Pb(x) + 2CO(r) paBHo:
a)-55,61; 6) 55,61 B) 166,13; r) -166,13

Ilpasunvnuiii omsem: 0) 55,61 xJIx

5.Msmenenue sneprim T'u66ca p STOH )K€ Peakluu PaBHO:

a) 55,55; 6) 81,72; B) -81,72; r) -55,55

IIpasunvrsiii omeem: ;T) =55,55 x]Ix

6.VI3MEHEHYe SHTPOIHY B 5TOM ke IPOLECCE PABHO:

a) -372,68; 6) 180,46; B) 372,68; 1) 319,25;

IIpasunvuwiii omeem: B) 372,68 Jlx/K

7. Jlannas Peakuus ABISeTCT:




8.Ecim g peakumu 2H,(r) + = €€ CKOpOCTH paBHa 0,45, C(H2)=3 Moie/1, C(O,
(r) = 1 mons/1, T0 KOHCTaHTa ckopocTa pagna

IIpasunvuwis omeem: 0,05

9.Cxopocts peakumn 4HC1(r) + Oy(r) = 2H,0(r) + 2Cly(r) npm YBCIMYCHUY 1aBIeHUS B
CHCTEME B 3 pa3a Bospacrer B e pasa;

Hpasunsrwiii omeem: BO3pacTer B 243 pasa

10.Maremarnueckoe BBIDAKCHHUE 3aKOHa NelcTBHS Mace AL peakiuu

Fe;03 (k) + 3CO(r) = 2Fe (K)+ 3CO4(1)

8) W=k Cre0,Cco 6) W =g Cre20:Cco ; B) W =k C3co W =k-Ccoy;
lpasunvuviii omeem: B)W =k Cco

11.Vpasuenue AppeHnyca umeer BHJ

a)V2/V1 = The, 6)'x2/k=y""; B)ink = Ea/ RT; r) k=K, exp(-Ea/ RT).
Ipasunsuviii omeem: ; T) K= K, exp(-Ea/ RT).

12.Iopsinok peaxrum 2Fe?* +§p2* — 2Fe®* +Sn** 1o Kelle3y paBen

a)l 6)2  B)3 r)4

Ipasunvuviii omeem: a)l

13, Temneparypugi KO3 dunment pasen 3. Bo CKOJIBKO pa3 Bospacrer CKOPOCTh peaknuu mpy
YBEIHUCHAY TeMmepaTypsr ga 20°C:

a)6;6)5;B)9;r)8?

Ipasunvuviii omeem: B) B9 pas;

14.B cooTserctrhy ¢ TpunIHIoM Jle Illarese, YMEHbIIIEHHe KOHICHTpanum npomykros
beaknuu cMmermmaer PaBHOBeCHE peaxmuy '

a) B CTOPOHY HCXOIHBIX BCIIECTB; 6) B cropony TIPOZYKTOB peaknuy ; B) me CMelIaer
Ipasunvrp; omeem: 6) B cropony NIPONYKTOB peakiuu

15.BBenienne u36nrria HCI1(r) B peaxrmo CuO(k) + 2HCI1(r) = 2CuCl (x) + Hz:0 (T) emecTuT
PaBHOBecwHe

a) BJIeBo; 6) BIIDABO; B) He CMeCTHT
Ipasunsusiii omeem: 6) Bripaso;

16.Bo ckomnpko Ppas MoBEICHTCS CKopocTh IPSIMOH peakiun Na(r) + Oy(1) =2NO(r) npu
TOBBIICHUY IABJICHNAS B B CHCTeMe B 4 pasa:

a) B 16; 6) B §; B) B 4; r)B 32.

lIpasunvuwi; omeem: B a) B 16 pas; .

17.B xaxyro CTOPOHY CMECTHTCS paBHOBecHe Peaxumy (1. 16) npu IIOBBINICHUY [aBlTeHys:
a) BIeBO; 6) BIIpaBO; B) He cMecTHTCY.

Ipasunvmviii omeem: B) HE CMeCTHTCS.

18.Ectu T = 4870 K > a Kpasn = 107 ’, TO H3MEHeHHe SHepruu ['ub6ca

AG pagno 279,74x 1.

lpasunsusiii omeem: AG paguo 279,74xTx.

19.Eciu xoncranta PaBHOBecus Ke =22 nng peaxnu 2NO(r) + O, () = 2NOx(r), a
PaBHOBECHEIE KOHIEeHTpauuu [NOJ=0,02 Mois/11 [NOz] = 0,03 MOJIB/II, TO HCXOmHAs
KOHNCHTpanus kucnopoya paBHa MOJIB/TT

Tpasunvriii omeem: 1,038 mons/n
20.Ecnu cxopocrs Peaknum ypenrnunpaercy g 2 Pasa npu noBelmenny TeMIeparyper ot 22°C po

32°C, 1o smeprus aKTHBALMY paBHa 51,85] KJDx
g LD ln—k—Z—;Ea = 8’314'295'3051:12:51,8511;2@0 -

el -7 § 305-295




Py6exnprii KOHTPOJIb Ne3

I.SHemeHT-Kchoro06pa3013aTeJ15 ABIIACTCS OKHCIIHTelIeM B KHCIIOTE... ...
a) opTodocdoproii, 0) azorHoi, B) YIOJIbHO}, I) CONSHO

2.0xucuTeMBHELE CBOMCTBA OKCHa ceprI(IV) nposersioreys p peéakuuu..........
a) SO, + 0, — 6) SO, + KM104 +H,0 —
B)SO; +NaOH — r)SO, +H,S —

5.0mexTpouprit [IOTCHUHMAN Hukes, OmymeHnHoro B 0,001M PacTBop comm Hukeng npu
Temueparype 25°C pagen .. B.

6. Cxema TIPABUIIBHO  pasoOMKHyTOro MEIHO-KaIMHEBOro TaJIbBAHMYECKOTO 3neMenTa pu
CTaHI[&pTHBIX YCioBusx HMeeT BHIT:

a) (A) Cu| CuSO| CdSO, | Cd (K), 6) (A) Cujcu® | g2 | Cd (K),

B) (K) Cd | Cdso, || cuso, [ Cu (A), r) (A)Cd|CdSO,| Cuso, | Cu (K).

7.Monexynspuoe YPaBHEHHE paGoTk MEJIHO-Ka/IMHeBOr0O TaJIbBAHMYECKOrO 3M1eMenTa pu
CTaHZApTHEIX YCIIOBUSIX Hveer BH] .... :

8- NC MEIHO-KaaMueBoro ranpBaHUYECKOrO SJIeMEeHTa, baccMoTpenHoro B Bompocax Ne 6,7,
TIPY CTaHNaPTHEIX yeiopmsx paBHo....
a)-0,740 B, 6) 0,740 B, B) - 0,066 B, . T) 0,066 B.

9.ITpu porryckanny 96484 K SNIEKTpHUYECTBA Macca [HHKa, BBUIETHBIIASCT Ha Karone (6es3
y4era nobouynsrx Iponeccos) papna.....

10. O6pem XJIOpa, BBIIEMBIIEroCs IIPH 3MIeKTponuze PacTBopa Xnopuma HaTpus mpu cune toka
1A B Teyenye 9 4acoB, pageH ......
a) 1,88 1, 0) 0,94 1, B) 3,76 m, r). 71524,

11. Cormacro Tabmuire CTaHJapTHBIX OKHCHHTeHBHO-BOCCTaHOBHTeJIBHBIX IIOTeHIHaNoB, na
aHOJIE B mepByIo ouepens 6yner baspsbkarecy ... .. .
a) NO, /NOy’, 6) 25%/8,0,%, B) 261/ Cl, D21 /1,




npoueccamy

Ha KaTO,He, Ha aHoge }IBJTH.EOTCH.... B
2) 2H" +2¢° —, g, Ni® - 2¢" - Nj2* |
6) 2H,0 +2¢ — {, +20H;, 2Cl'- 2¢° — ¢,
BN 10 s Ni°, Ni® - 2¢" - Nj?*,
r) 2H,0 +2¢" — g, +20H", 2H;0 -4¢" > 0, +44*

16. AnomHENM 10 OTHOIIICHHU}O K KEIE3y B cnabo kucoii cpene Oyner mokpsrtue. ...
a) 01IoBOM,

0) cepebpom, OJIOBOM,

B) cepebpom, OJIOBOM, HuKenem, LUHKOM,

I') IHHKOM, XPOMOM, THTaHOM, aIIOMHUHHEM,

17 Cxema ranmeBaHuYecKoro SJIeMeHTa, BO3HHKaromero IIpH KOppo3un HUKETb-XpoMOBoro
CIIJIaBa B KUCJIOf Cpene, umeer Buy ..

a) (A) Ni |H,O | Cr (K),

6)(A)Cr [H" | Nj (K),

B) (A) Cr|Cr’ |INi|Ni2*

r) (A) Cr | OH | Ni (K).

19. Tlorernmay KaTozHoro nponecca TIPH KOppo3uu HHKEIIB-XPOMOBOTO criytaga g KHCII0H cpene
(PH=0) ¢ BO3MOXHOM BOnopommoii ACTONspu3anueit mpy IIOTHOCTH Tokal MA /ca? PaBen:
a) -0,33 B, 6) 0,113 B, B) -0,627 B, r)-0,217B

20.Hau6osee BEPOATHEIE mporeccr; > IIpOTeKaroHe IIpH KOppo3uwn HHKEIb-XpoMoBoro CIlIaBa
H CHJIBHO KHcojf cpere...
a)A! Cr -3¢ — pt
K: Ni*™+2¢" — Ni,
6).A: Cr -3¢ — P+
K; 0, + H,O +4¢ — 40H"
BACr -3a . @t
K: 0y +4H" +4e” -, 401
K:2H "+ 92¢ = H,,
) A: Ni -2e” — Nj?*,
K: 02 +4H" +4e - 401
K: 2H" + 2 — H2,

Cnucox eonpocog i IK3ameny
1. OcuoBHbIe mOHgTRHY H 3aKOHBI XUMUWY,




HalpasieHnocTy, T° HOpUIH3ay opburaneit. § y 1 CBa3u. Kpatnocry CBSI3H.

10. Kosanenrnag CBA3b, MEXaHH3MEI ee 00pa3zoBanmusy, BHeKIpOOIpHuaTem.HocTL aTOMOB y
TOJIIPHOCTE CBs3y. Honsprocts, MOJIEKY TBI.

11. Monnag CBA3b, MEXaHu3M ee 00pazoBans. Merammueckag CBS3b.

12. Monsrue o CKOPOCTH XHMHYecKnx peakumni. Cxopocrs, FOMOreHHoOro T€TepOreHHOro

26. CBoiicrpa pasbaBieHnpx PacTBopos HE3IEKTPOTHTOB. OcMoc, OcMoTryeckoe JlaBJieHue,
3axon Baur-I* opda. 3akoms; Payns. :

29. Kucnorsi, OCHOBaHHS u cogy g CBETe Teopuu SICKTPOIHTHYEe KO} MHCCOnHaIy.
AMpoTepHie THOPOKCH IR

30. Peaknuy obmena p pacTBopax SJIEKTPOJIUTOB, Hanpasnennocry, Peaknui obmena p
PaCTBopax snexrposmurop,

3T, BJIeKTpOJmTquCKaz AUCCONHanug Bonel. Honuoe NIpOH3BeNeHHe BOZBL.  Bomopommeri

35. OKHCHHT&HBHO—BOCCT&HOBHTCJIBHBIG Peakumu. Baxneitimye OKHCIHTEH! 1 BOCCTaHOBHTE 1),
Pons cpenpr 5 NIPOTeKaHuy OKHCITHTCJIBHO-BOCCT&HOBHTCHBHI:JX peaxiuis,




36. Kﬂaccarpprxaunﬂ OKHCJIPITCJIBHO—BOCCTaHOBHTeJIBHBIX Peakumi. Ux pomp p IpHpose wu
TexHuke. Meroy SJIEKTPOHHOrO Oananca y SJICKTPOHHO-HOHHE i Meron B OBP.

37 IlousTue 06 SJIEKTponme u SIIEKTPOAHBIX HOTeHIHAaax, CT&H,[(apTHLIe HOTEHIIHATEL.
CTaH;IapTHLH‘:I BOZIOPOTHEIE] SneKTpon. I AIbBaHUYECKHE SJIEMEHTEI,

38. Onextpoms PacCTBOPOB u  pacmapop COleH. 3akompr 9NEeKTpoJIHu3a, ITpumenenne
JIEKTPOIIH3a.

39.0cHoBHEIE BHIBI  KOppo3uy., Xumugeckas KOppo3us, QJIeKIpOXHMquCKaz KOppo3us

HOJIMMepoB
45.Tuner BMC, [Tnactmaccyr.

II PaKTHYecKkne 3anafgpy
1. CocraBpre SNEKTPOHHBIE (hopMyrh] aTOMOB 3JIEMEHTOR ¢ NIOPATKOBBIMHU HOMepamu 32 u 42,

3. Hamumure JIEKTPOHHBIE Gopmyer 4TOMOB 3]IeMeHTOB ¢ TIOPSI TKOBBIMH HOMepamu 25
H 34, K

TOpsANKoBOro Homepa,
W3 nmepeuncrenyx SJIEMCHTOB  BBIGeprTe AMCIOIHE  HanGompmee SHa9CHHE >SHeprum
MOHM3anum: )L j 2)F 3)Fe 41

8. Kakyio KOBANCHTHYIO CBA3b HashmBazor ?-CBA3BI0 M KaKylo " -CBA3bI0? PasGepure ga
IpUMeEpe CTpoenus MOJIeKyJIbI a30Ta,

9. Onpenenure BHI XUMHYECKOH CBs3y p COCIMHEHUSX: NCls, SO,, 'Cl, H,O, Si, NaC]
CocraBbre JNIEKTPOHHBIE  (hopmy.THI XJ0pa u cepoBonoposa, Kakoit Tun KpucTaunyeckoii
PCIICTKH y 5THX Bemects p TBEPIOM COCTOSHHH? '

10. Onpenenure THII XHMHYECKOif CBa3y B coemunenusx: HCI, CyS » HBr, HI, KCl, Fe, 0,?

11. 1o TCPMOXUMHYECKOMY ypaBHeHzTo CH; +20, = CO; + NayCr, O, + 890 k]

12.  TIIpu B3auMoeiicTBuy ra3oo0pasnerx CepoBomOpoma g AUOKCHZIa yriepoma

13.  Hanwmmre TEPMOXHMHYeCcKoe YPaBHEHHE peakiuyu Mexny CO(r) u BOZOposiom, B
Pe3ynbTate Kotopoit obGpasyrorcs CHy(r) u H,O(r). Ckonsko TCIUIOTHI BBINEMHTCSY IIPH 3TOjH




Fe304(x) + CO(r) = 3FeO(k) + CO4(r)
Bbrancimre AG%, i CAenaiite BeBox o BO3MOXXHOCTH CaMONPOU3BOLHOI TpoTeKanws 9TOH
Peaxuuy npu crammaprapx YCnoBusax. Yemy pasmo H3MEHEHHE SHTPOmHH B 510N nponecce?

Ha(r) + ',0,(r) = H00x); 4H = -285 84 1 1.
C() + Oa(r) = COH(r); 417 = -393,51 k]
CH, (r) + 20,(r) = 2H20(%) + COA(r); AH = -890 31 K]k
Omeem: -74.88

10. Ipu ONPENENCHHBIX yCIoBHsK PEAKIHS X110poBogopoa ¢ KHCIIOpo10M s1BiIseTCy o0Opatumoit
4HCI (r) +0, (r)---- 2Cl, ™+ 2H,0(r) H = 116,4xTx

Kakoe Biusnue wa PaBHOBECHOE cocTosHpe CHCTEMBI OKaXyT: a) MOBBIIeHe JaBIICHUS

0) moBeImIeHKE TeMIlepaTypsI B) BBE/ICHHUE KaTanu3saropa

18. B romorennoi Tas0BOH cucreme A + B 0 C + D pasrogecue YCTaHOBHIIOCH mpu

21. Bemmcnure KOHCTaHTy paBHOBecHs g TOMOTreHHO cHeTeMp

CO(r) + H,0(r)0 COx(r) + Hy(r)
€CIIM paBHOBecHe KOHLCHTparnyu pearupyromux BEILECTB (MOJIB/Y): [CO], = 0,004; [H20], =
0,064: [CO,], = 0,016; [Hy], = 0,016. Yemy paBHp HCXOIHBIC KOHLEHTparuy Bozel u CO?
Omeem: K = 1; [H20],ex = 0,08 MOJIB/IT; [COyex = 0,02 mosp/n1.
22K 250 r 10% -ro PacTBOpa Imoko3sr mpummmy 150 M Bospr, KakoBa maccopag zoist (%)
TTTIOKO3EI B IOy YeHHOM pacTBope. .
23. K 3 1 10%-noro pactBopa HNOs3 mnortroctrio 1,054 r/ea? IpuOaBumE 5 11 2%-Horo

JTOro  Bemectea B 250 p BOJBL, KpHCTaH3yeTCs Ipu -0,279°C, Kprockonuueckas
KOHCTaHTa Bozpr 1.86°. Omeem: 60) I/MOJIb. :




Y YKCycHoilt KHCIIOTBI, 3Hag, 9T0  pacTBop,
2 T aHTpanena Ci4H,, 5 100 r YKCyCHOit KHCITOTH, KpHCTamsyercy pu
15.718°¢C. TeMnepaTypa Kpuctammusanuy YKCYCHOH KHCITOTE] 16.65°C. Omeem 3,9°

6) SiO;* + 2 = H,Si0;
28 Kaxue u3 coleii — Al (S0y);, K>S, Pb(NO;),, KEl - HnoABeprarorcy THZIpOIH3Y?
Cocrapre HOHHO-MOJIeKyJIHpHBIC 1 MOneKynsapHgre YpaBHeHus THIPOIH3a
COOTBETCTBYIOIIX coneii. Kakoe 3Hauenme (7 < pH < 7) ameror PAaCTBOPLI 31HX Cojreji?
29.1Tpu CMeLIMBanny FeCl, i Na,CO; KaXxnas u3 Ba3grpx coJrest THIponn3yercy HeoOpaTunmo
A0 KOHma ¢ 00pazoBanuen COOTBeTCTBYIOIIIYK OCHOBaHHS 1y KHCITOTEI. BEipasyte

30.I“H,up0fccmx Kakoro p3 S-3JIeMeHTOR IposiBiIsteT aMporepHEre CBOMCTBa? Cocrappre
Monekynspupe » HOHHO-MOJTGKYJIHPHBIE YPaBHEHHSA peakiimi STOT0 rHAPOKCH a; a)c KHCII0TO};
0) co memnoypo, :

31. Cocraggpre MOJleKynsapHEe YpaBHeHuy peakumii, KOTOpEIe BEIDaXKaroTcy HOHHBIMH
YPaBHEHUsIM Y : a) Cg*" & CO32' = CaCO; 6) Fe’* + JOHE = Fe(OH)3

B o e H,0O

32. Peakiuu BRIDAKArOTCS cxemany

H,S + CL + H,0 . HgSO;; + HCI

Fe SO, 4 K; Cr, 0; + H,S0, --Fe; (804)3 + CTQ(SO4)3 + K, SO+ H;' 0

Cocragpre SJICKTPOHHEIE YPaBHeHus, Paccraggpre K03 bunments; p YPABHEHHUSIX peakiyuis.
Ykaxwre kakoe BEINECTBO sByIgeTCy OKHCITHTETEM, K&KOC-BOCCT&HOBHTBJICM.

33.Ha OCHOBaHuY SJIEKTPOHHBIX YPaBHEHuI paccrapgre K03 punmentr; 5 YPaBHeHUn peakmuy,

34. Cocrappre CXeMy, HamummTe SJIEKTPOHHEIE YPaBHeHus SNIEKTPOHEBIX IIponteccos, y
BBEIYHCITHTE SJIC MEIHO-Kammueporo FalnbBaHHYecKkoro SJIEMeHTa, B KoTopom [Cd**] = 0,8
MOJIB/II, a [Cu?*] = 0,01 moms/i1. Omeem: 0,68 B.

35. Kak Ipoucxout aTMoc(epras KOpposust  nyxenoro H OMHKOBaHHOr( Keesa
IpH  Hapymenuy ITOKPEITHS? CocraBgre SNIEKTPOHHEIe YPaBHEHHS aHOxHOO H KatosHoro
Iporeccos,

Ilpumepn; Ounerop gy 9K3ameHa
Hucumma XUMU A
BUJIETNe]

1. Xapaxrepucruga COCTOSIHAS 3n1eKTpona 5 aTome. KBaHTOBREe 9HCIa, uX pusHyeckyi; CMEICT,
2.Haxoxnenpe METAJIIOB B mpupoye, OcHoBHEIe METOnEI monmyyenyy MeTaloB,

3.Vkaxure JIEKTPOJ, KOTOpEL; B FanbBaHuYeckon SJIEMEHTe B mape ¢ dllekTpomom Nj / Nj2*
IpH cTannapThpx YCTIOBUSX Gy et KaTomom,




4.0tHowmeHKE “HCIa Monteky, AHCCOMUUpYIOmMyYK Ha HOHBI K obmemy HCITy Moneky,
SEeTen L AUCCOnMay

3. Kakue Tponeccsr nporexaror IPH KOppozuy OIHHKOBAHHOTO skenesy p HeHTpatsHof; cpene

2P b(NO3)2 (r8) —> 2P bO(m) T 4N02(r) + Oz(r} Hea0xonIMG, i
1) BBecTH Karamuzarop; 2) IOBEICHTS, JaBieHue;
3) nonm3uTE TeMneparypy; 4) noBBICHTS, Temneparypy

6.4 Dong OUCHOUHBIX Cpedcmg
Honuprit Oank 3anappy;; UL TeKymero y PYOexHEIx KOHTponei y IpoMexyTOUHO;

aTTeCTauum o AMCHHITHRE, g

METOIyeckpe Marepuaig;, Ollperensromye Iponenyper OLCHHBaHuy 00pasoBare s gy

Pe3ynbrarop, IIpHBeteHsr B yqeﬁHO-MeTO,IIH‘IeCKOM KoMIiekce AUCHHIITHEE],

7.0chognas y 0onoﬂﬂume.abﬂaﬂ Amepamypq
7.1.0cHoBHag aTeparypa

1. Kopoeuy H. B. O6uay XHMHS: VyeGpyy VLT TeXHHuYeckyx CICLLM Hamp.By30p/ H.B.
Koposuy, - 4.¢ H31.. - M.: Bhicmag Hkoma, 2003. - 560 ¢

3. Xumug: Yuebuuk mg BY30B [Snexrponms pecype] / Cemenor 1. H., Iepduoga 15 00
CII6. : XI/IMI/IB,HAT, 2017 ~ Hocryn w3 HpC «KoHcynpragy CTyZeHTay

1.2, ,HOHOIIHHTGJTBH&H JHTeparypa

2.06mas y Heopraumyeckas xpypg [OnexTponmg;i pecype] : yueb.-merop, Ioco6ue / H 111
Mugraxopa, - Kazany, - Usnarenpcerpg KHUTYy, 2013.- Hocryn us BBC «Koncyneragr

Hynaesa, - 4.¢ H3JL., niepepa6, u zgom. - M. : J1aTeNIbCTRO Mocxkoscekoro T'oCynapcreennorg
YHHBepcHTeTa, 2005 . (Knaccrueckuis YHHBEPCHTETCKMif y4eOHuk). - Hoctyn s 9BC
«Koucynpragr CTyJieHTay

5.Crpasoynpxk 14 XUMHH [DneKTponmsit pecype] : yuebroe nocobue / JLH. Brunos, 111,
Hepgumona, J1.B. Omamrega, pT Qysunges. - M. - Ipocnexr, 2015 _ Hocryn u3 3pC
«Koncynprapr CTyIeHTay

6.CnipaBounpk o o01meit i HeOpranugeckoit xuyyy [OnexTponmsz pecype] / Jlumuu P, A - 2-e
M3, ¥ucnp. u yom. - M. - KomocC, 2013, — Hocryn u3 35C «Koncynpragt CTyJieHTay




7.9mexTpoxumuyeckue TIPOLIECCHI: MeTox. yKasaHms mo Kypcy "Obmas xuvug" [Onextponngii
pecype] / C.JI. Bepesuna, A.M. I oxnybes, H.H. JBymuanckas, FO.A. Ilyugxos, I'.H. Dapnees. -
M. : Wsnarenscrgo MITY mm. H. 5. Baymana, 2011." _ Hoctyn us 3BC «Koncynprant
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7.3.J1HTepaTypa, H3/IaHHAs BHYTPUBY30BCKMM cnocobom

1. CripaBounpe TabIHIB! K nabopaTopHbm > IIPAKTHYECKUM paGoTtam i AL CaMOCTOATETBHOI}
TNOArOTOBKY 10 Kypey “Xumusg™ /.,BaumioBa I .B., UBanoga TAx ITpoxoposa B.A.
- Kypran, :KT V.2008. 37 ¢..

TepMO,E[HHaMHKa;, XHMHYECKas KHHETHKaA,; XUMHYECKOE pa.BHOBeCHC; pPacTBopsr SJICKT‘pOHHTOB;;
XHUMUA Boml(onpe,uenerme JKECTKOCTH BOI[BI); OKHCJIHTCJIBHO-BOCCT&HOBHTCJT.BHI:IG Peakium;
BJICKTPOJIHI;IB IIOTCHIMATIET | 3JICK'I‘p0,I[BH)KyE[HC CHIIEBI; BHCK"I]JOJIHB; KOppo3sus MeETajlIoB;.

3. Bompockr g 3ajaqu 1o TIporpamMmupoBanHoMy KOHTpomo 3mammit crymenrop 0 TeMam
nabopaTopHeIx pabor.

http://biblioclub.ry — YnuBepcurerckag 6ubmmorexa ONLINE. :
http://znanium.com — SHeKIpOHHo—GHfSJIHOTetmaﬂ CHCTEMa «znanium.comy
http://virtuallib.intuit.ry — Bupryansnag 6ubnmorexa « MHTY T,

9. HH(I)OPMAIIHOHHBIE TEXHOJIOIUm,
; IIPOTPAMMHOE OBECHIEYEHHUE - -
n HH@OPMAI.H/IOHHBIE CIIPABOYHBIE CUCTEMBI

Ilpu urennn nexumiz HCIOJIB3YIOTCS ClIaiioBEe IIpe3eHTauy,

K onepanmonmnoi CUCTeMe g IpOrpaMMHOMy  o6ecnieyenmzo KOMIIbIoTepa,
HCIIOIB3yeMOro mpu  rmokase CJIaiTOBEIX IIPE3CHTAlNH, npenbsBIIOTCS MHUHHMaJIbHEIe
TpeboBanus.




AHHOTanUs paboueii Iporpamme aucrumny
«Xummus

obpasoBarensHoit IIPOrpaMMEI BEIcImero 00pazoBanms
IIporpaMmer Oakanaspuara

Dopma TPOMEKYTOUHOI arrecTaryy: 9K3aMeH
15.03.05 KoHc'rpymopclco-'remo.ﬂomqecxoe o0ecnevenne MaIlHHOCTPOHTe/ILHBIX
HIpoH3BoACTB
Hanpagnennocry: Texuonorug MaluHOCTpoeHUS
Cemectp: 1 (ounas, 3a0ynag (bopma 00yyenus)
@opma npomeskyToumoj; aTTeCTalluH: 3K3aMey
20.03.01 Texnocpepnas Oesonacuocrs
Hanpagnennocry: Besonacuocrs KU3HENCATEILHOCTH B TexXHOChepe
Cemectp: 1 (ouHast popma 00y4denus, 3a0ynay bopma 00yyenus)
Popma npomesxyToumoj aTTECTAllMH: 3K3aMeq

IIporpaMmer CIlenuanuTera

Hanpasnennocrs: Boenusie rycennumpe H KOJIeCHBIE MammyLy
Tpynoemkocts Aucnurmas 4 3E (144 aKaJIeMHYECKHX 4acoB) :
Cemectp: 1 (ouynag popma 00yuenus)
®opma IIPOMEXYTOYHOIH ATTECTalluH: 3K3aMen

Conepxanue AUCIIMILTHHET
OcHoBHEIe monsATHY I 3aKOHBI XuMuH, CTpoenue dTOMa, peakMOHHAs CIIOCOGHOCTE
BCIUCCTB. DIeMeHTH Xummyeckoj TCPMOZIMHAMUKH g KHHETHKH, TEOPHS M mpakTika
PACTBOPOB, snexTpoxuMuyeckyue TIPOLIECCHI, XuMus 9JIEMEHTOB, 3JIeMEHTEH] OpraHuYecKoif
XHMHH U OpraHuYecKpe TIOTHIMEpHbIE MaTepuak




