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1. TACHOPT IPOI'PAMMBI YUEBHOM JUCIATLIIMHBI

MecTO0 OMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH NPpo(ecCHOHANBHON 00pa3oBaTeIbHOM
nporpammbl: PaGogas mporpamMma y4eOHON mucHUIUIMHBI «O0IAasi 1 HeOPraHW4YecKass XUMMHs)
SIBJSICTCS. 4acThbIO OCHOBHOM oOpa3oBareinbHOM TmporpamMmbl B cooTBercTBUM ¢ DPI'OC mo
CHEIMAILHOCTH CpelHero npodeccuonaabHoro odpaszoBanus 18.02.09 Ilepepaborka HedTH U rasa.
VYyeOunas nucuurvinHa «OOm@as U HEOpraHWyeckass XUMHUS» BXOAUT B MaTeMaTH4YeCKUH U OOUIMii
€CTECTBEHHOHAYYHbIN [IUKIL.

JlucuuniamHa MOXKET pPeain30BBIBATBCS C INPUMEHEHHEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI OpPraHU3aIINH.

JlucuuiinHa BXOJUT B MaTeMaTHYEeCKU M OOIIMI €CTEeCTBEHHOHAYYHBIN IMKJI JTUCIUIUIMH. B
METOJIMYECKOM IUIAaHE IUCIHUIUIMHA ONUPAcTCS Ha DJIEMEHTHl KOMMETCHIHN, (OPMUPYEMBIX MpH
M3YYEHUU TUCHUIUIMHBI «AHaNMUTHYECKass XUMus». [loydeHHbIe B TIPoOIIecCe U3YyUEHUS TUCHIUILTAHBI
«OO01as u HeopraHUYecKass XUMHUs» 3HAHHUS U YMEHHUS MOTYT OBITh HMCIIOJIb30BAHBI MPHU W3YYECHUU
JTUCHUTITUH «DKOJOTUYECKUE OCHOBBI MPHUPOIOIOIL30BaHM Y, «Du3nueckas U KOJUIOUIHAS XUMUS»,
BCEX MPOQPECCHOHATBHBIX MOMIYJICH, MPH MPOXOXKICHHH IPOU3BOJCTBEHHOW W TPEIIUILUIOMHON

QJICKTPOHHOI'O o6yqu1/I>1 u

MPAKTUKH U TIPH BBHITIOJTHEHUH BBITYCKHOW KBATM(UKAITMOHHON paOOTHI.

1.1.

I_Ie.]'lb H IINIAHUPYEMBIC PE3YJbTAThI OCBOCHUSA TUCHUIIIINHBI

B pamkax nporpaMmbl yueOHOM AUCHHUIUIMHBI 00YYAIOIIMMHUCS OCBAUBAIOTCS YMEHUS U 3HAHUS

Kon IIK, | YMenns 3HaHuA
OK
OK 01 - JaBaTh XapaKTEPUCTUKY XUMUYECKUX | - THIPOJIMU3 COJIEH, AJIEKTPOJIN3 PacIUIaBOB U
OK 02 AJIEMEHTOB B COOTBETCTBHM C HX | pacTBOPOB (cosei u menouen);
OK03 HOJIOKEHUEM B MEePUOANYECKON | - JTUCCOLMALMIO JJIEKTPOJIIUTOB B BOJHBIX
OK 04 cUCTeMEe  XUMHMUYECKHMX  DJIEMEHTOB | PacTBOpaXx, CHJIbHBIE U CIa0ble JIEKTPOJIUTHI;
OK 09 J.1. Menneneesa; - KiIaccu(UKalMio XUMUYECKHX peakuud Hu
- UCIIOJIb30BAaTh J1AOOPATOPHYIO MOCYY | 3aKOHOMEPHOCTH MX MPOBEICHMUS;
1 000pyI0BaHHUE; - oOpaTuMmble U HEOOpaTUMbIE XUMHYECKHE
- HaXOJIUTh MOJEKYJSPHYIO (OpMyy | peakluu, XUMUYECKOE PaBHOBECHE, CMEILIEHHUE
IIK 1.2 | BemecTBa; XUMHUYECKOTO PpPABHOBECUS MOJ JIEHCTBHEM
IIK 1.3 - TNPUMEHATh Ha NPaKTUKE IMpaBHUJIa | PA3IUYHBIX (PAKTOPOB;
IIK 1.4 | 6e3omacHOil pabOTBl B XHMHUYECKOH | - OOIIyI0  XapaKTepUCTUKY XUMHYECKHX

na6opaTop1m; OJICMCHTOB B CBA3M C HX IIOJOXCHHECM B
- IPUMCHATH OCHOBHBIC 3aKOHBI XUMHUH HGpHO}IH‘ICCKOﬁ CUCTEMC,
IJig peIICHUA 3aga4 B 00JIaCTH | - OKHUCINUTEIIBHO-BOCCTAHOBHUTEIIbHBIC pcaKknuu,

poeCCHOHAIBHON JEATEHHOCTH;
- IPOBOJIUTH KAUECTBEHHBIE PEaKIIUU Ha
HCOPTaHUYCCKUEC BCIIECTBA W HOHBI,

peaKIu HOHHOTO 0OMEHa;
- OCHOBHBIE TIOHATHUS U 3aKOHBI XUMUH;
- OCHOBBI JIEKTPOXHUMHUH;

OTAENBHBIE  KJIACCHI ~ OPraHUYECKHUX | - MEPUOJMYECKHNA 3aKOH W NEPUOJAMYECKYIO
COCIUHCHMIA, CUCTEMY XUMHUYECKUX 3JIEMEHTOB
- COCTaBJIATH ypaBHeHMs peakuuid, | .M. Menneneesa, 3aKOHOMEPHOCTH

MPOBOAMTH PACYEThl MO0 XHUMHYECKUM
dbopMynaM U ypaBHEHHSIM PEaKIIUU;

- COCTaBJIATh  AJICKTPOHHO-WOHHBIN
OajaHc OKHUCIIUTENLHO-
BOCCTAHOBHUTEJIBHBIX MTPOIIECCOB.

H3MEHEHHUS XUMHYECKHX CBOMCTB 3JIEMEHTOB U
WX COCIMHEHUH 10 MePHOJaM U TpyIIam;

- TerwioBOH A(O(PEKT XUMHUUYECKHX PEaKIIHH,
TEPMOXUMHYECKUE YPABHECHUS;

- THIOBl M CBOMCTBA XWMHYECKHX CBS3EH
(KOBaJICHTHOW,  HMOHHOM,  METAJTMYECKOM,
BOJIOPOTHOW);




- (dopMBI  CyIIECTBOBaHUS

CTPOCHHUHU aTOMOB,

XUMHNYCCKUX

OJICMCHTOB, COBPCMCHHBLIC IIPCACTABIICHHUA O

- XapakTepHble  XMMHYECKHE  CBOMCTBa
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB.

1.2. Ilnanupyemble JMYHOCTHBIE Pe3yJabTATHI peaau3aliy NIPOorpaMMbl BOCIIMTAHUS B paMKax

U3ydeHHsl y4eOHOH TUCHMILINHBI.

JleMOHCTpUpYIOIIMHA FTOTOBHOCTh U CIIOCOOHOCTh BECTH JMAJIOT C JIPYTUMHU JIIOJIbMU,
JIOCTUTATh B HEM B3aMMOIIOHUMAaHHUsI, HAXOIUTh OOIIME 1eNId U COTPYAHUYATH AJIS UX
JOCTHKEHUS B TPO(ECCHOHAILHON IeATEIIbHOCTH

JIP 13

[IpyHuMaromMii  OCHOBBI ~ HSKOJOTMYECKOM  KYJIBTYpPbl,  COOTBETCTBYIOLIECH
COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO MBIIIJICHUS, TMPUMEHSIOIMIMN  OIBIT
9KOJIOTHYECKH OPHUEHTHPOBAHHOW  pe(dICKCUBHO-OIEHOYHOM M  MPAKTHYECKON
JESTSIILHOCTH B JKU3HCHHBIX CUTYAIUSAX U TPO()ECCHOHATLHON NIEATEIBHOCTH

JIP 16

ILCMOHCTpI/Ip}II-OH_II/Iﬁ HaBBIKHU pa6OTI>I B KOJUICKTHBC M KOMAaHIC, CIIOCOOHBIHI
3(1)(1)€KTI/IBHO B38,HMOZI€I>1CTBOB21TB C KOJJICTaMHU, PYKOBOACTBOM, KIIMCHTAMMH.

JIP 18

AKTHBHO HpI/IMCHﬂIOHII/If/'I IMOJIYUYCHHBIC 3HAHUA HA IMIPAKTUKC

JIP 29

1.3. Kosim4ecTBO 4aCOB HA OCBOEHHE NPOrPaMMbl AUCHMIJIUHBI:
Bcero yueOHoit Harpy3ku oOydaromierocss 90 yacoB, B TOM YHCIIE:
00s3aTeNIbHON  ayUTOpHOW yueOHOM Harpy3ku oOydaromierocss 88 wyacos,
caMOCTOSITeNIbHON paboThl 00yJaromerocst 2 yaca.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILJIAHBI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

Bup yueOHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHOI MPOrpaMMBbl 90
CamocrosiTejibHas padoTa 2

CymMapHasi ydeOHasi HAarpy3Ka BO B3aMMO/IeiiCTBHM ¢ mpenoaaBarejem | 88

B TOM 4HUCJIC:

TEopeTHYecKoe 00yJIeHne 28
26
MPAKTUYECKHUE 3aHATHS
26
nabopaTopHbIC 3aHATHS
Koncynpranun 2
IpomexkyTounas arrecranus’ B JopMe IK3aMeHa 6

! ¢)opMa U NICPUOJUIHOCTD HpOMG)KYTO‘lHOf/i aTTCCTAallu ONIPCACIISAIOTCA O6pa3OBaTCJILHOﬁ OpFaHHBaHHGfI.



2.1. TemaTuyeckuii MJIaH U CoiepP:KaHNEe YUeOHOH JUCITHIJIMHBI

OcBanBaeMble
HanmenoBanme O0bem
Conep:xkanue y4eOHOro Matepuasa u GopMbl OPraHU3aAMUM AeITeJILHOCTH 00y4al0IIMXCS 3JIEMEHTbI
pa3aesioB U TeM 4acos N
KOMIIeTeHIUil
1 2 3 4
Paznen 1. O6mas xumus 48
Tema L.1| Cooepacanue yueonozo mamepuana 4
Ilepuoduueckuii [IpenMer u 3a1auu XUMHUU. DICKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB. ATOMHBIE opOuTanu. S-, p-,
3AKOH W CIMPOEHUE | _ f cOCTOSHMS DIIEKTPOHA M COOTBETCTBYIOMIME MM (DOPMBI DICKTPOHHBIX 001aK0B. KBaHTOBBIC
amoma ,
Yrclia ¥ MOPSIIOK 3aM0JIHEHUS AJIEKTPOHHBIX CII0EB U 000JI0Y€K MHOTOAJIEKTPOHHBIX aTOMOB.
[lepnonnueckuii 3axkon .M. MenneneeBa. Ctpykrypa Ilepuoanueckoit cucrembl. IlonHble u 5 OK 01-04. 09
HETOJIHBIE AJEKTPOHHBIE aHanoru. [leproanueckre cBOMCTBa aTOMOB: PaJNYC, SHEPTUs HOHHU3AIIH, JIP i3 16
H )
SHEprus CpOACTBa K AJIEKTPOHY, AIEKTPOOTPUIIATENILHOCTbD, OTHOCHTEIbHAs 18,29
anekTpoorpunaresbHocte (030). Tlepuoauyeckue CBONCTBA COEIMHEHHI: COCTaB, CTPOCHUE,
KHCJIOTHO-OCHOBHBIE ¥ OKHCJIMTEIIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA.
Temamuka npaKkmuyuecKux 3aHAmMuUNL U 1a00pamopHbviX padom 2
[IpakTuueckoe 3anstue Ne 1. Pemenue 3a1aq Ha OCHOBHBIE 3aKOHBI XUMHUH. COCTABJICHHUE dJIEKTPOHHBIX 2
dbopmMyn aTOMOB
Tema 1.2'| Copep:xanne yuenoro marepuana 4
Xumuueckan cea3vp = =
" cmpoenue [TpuunHa oOpa3zoBaHUS XUMHYECKOW CBS3U. MeToj BajeHTHBIX cBsizeld. KoBaneHTHas CBS3b.
Monexyn MexaHu3mbl 00pa3oBaHUs XUMHUYECKOW CBSI3U: OOMEHHBIM, JTOHOPHO-aKIIENTOPHBIN, JAaTUBHBII. 5 OK 01-04, 09
XapaKkTepUCTUKU XUMUYECKOM CBSA3U: SHEPTHUsl, [UIMHA, KPATHOCTh, NOJAPHOCTh. THIIBI XUMHUYECKHUX JIP 13,16,
cBsizeit (o, -1 &-cBsizu). HampaBieHHOCTh M HACKHIIIAEMOCTh KOBAJICHTHON CBSI3H. 18,29
Temamuka npakmuueckux 3aHAMUIL U 1a60pamopHsIX padom 2
ITpakTrueckoe 3ansTue Ne 2. TUIBI XUMUYECKHUX CBA3EH U CTPOECHUE MOJIEKYJT 2
Tema 1.3 | Conep:xkanue y4eOHOr0 MaTepuajia 4
Tepmoxumus U | TTonsTre o TepMoIMHAMUYECKOM crucTeMe. DYHKITMHM COCTOSTHUS. BHYTpEHHSS SHEPTUs U SHTABITHS.
dAeMenntbl Tepmoxumusi. DK30TEPMUUYECKHE W DHIOTEPMHUYECKHE peaKuu. TepMOXUMHUYECKOE ypaBHECHHE.
Xumuueckou V3MeHeHre SHTANbIIUKU KaK XapaKTEPUCTUKHU TEIIOBOro 3(PQeKTa XMMHUUECKON peakiuu. 3aKoH 2 OK 01:04, 99
mepmMOoOuUHaMUKU PaKtep Ii L JIP 13,16,
['ecca 1 ero mpuMeHeHUE AJIs pacdera TeIUIoBbIX 3(pdexToB xumuueckux peakmnuii. IlousTue 00 18,29
SHTPOIHH.
Temamuka npakmuueckux 3aHAMUIL U 1a60pamopHsIX padom 2




ITpakTnueckoe 3ansatue Ne 3. Pemienue 3a1a4 Ha TenJioBoH 3(pPeKT XUMUYECKUX pPeaKkIuii

Tema
Xumuueckoe
pasnoesecue.
Kunemuka
XUMUUECKUX
peaxuyui

1.4

Conep:kanue y4eOHOT0 MaTepuaJia

XuMuyeckoe paBHOBecHe. Pacuer KOHCTaHT paBHOBecHs. VIcX0lHbIE U pAaBHOBECHBIE KOHLICHTPALIUH
BellecTB. BimsiHue TemnepaTypsl Ha KOHCTaHTY PAaBHOBECHSL.

OOpartuMble M HeoOpaTHUMble XMMHMYECKHE peakuuu. J[MHaMHuYecKuil XapakTep XUMHUYECKOTrO
paBHOBecHsl. CMelleHUE XMMHUYECKOTO0 PaBHOBECHS NPU BHEIIHUX BO3JAEHCTBUAX (mpuHuMI Jle
[Ilatenbe-bpayna). BiusHue teMieparypsl, JaBleHUs U KOHLIEHTPALUU PEareéHTOB Ha XUMUYECKOE
paBHOBECHE.

CkopocTh XUMHUYECKOU peakiuu. PakTopsl, BIUAIOIINE HA CKOPOCTh XMMUUYECKON peakiuu. 3aKoH
neiictByromux Mmacc. KoHcCTaHTa cKOpocTHM peakuuu. 3aBUCHUMOCTb CKOPOCTH pEakLUuu OT
KOHLEHTpauuu pearcHToB. IlopAnok peaknuu | MOJEKYJISIPHOCTb JJIEMEHTAapHOM CTaJuu
XUMHUYECKON PEaKLMH.

BnusiHue TtemmepaTypbl Ha CKOPOCTh XUMMUYECKOW peakuuu. TemmeparypHblii Ko3(QUIMEHT
xumuyeckoit peakiuu. [Ipasuno Bant-I'op¢da. 3aBucHMOCTh KOHCTAHTBI CKOPOCTH OT TEMIEPATYPBHI.
OHeprus axkTuBauuu. YpaBHeHue Appenuyca. [loHsTHE O MeXaHU3Max XMMHMUYECKHUX DPEAKIIH.

Karamus n HHULUHUPOBAHUC PCAKIIUH.

Temamuka npaKkmuyecKux 3aHAMUIL U 1400PAMOPHBIX padom

[TpakTueckoe 3anstre Ne 4. PemieHue 3a1ay Ha pacueT UCXOJHBIX U PAaBHOBECHBIX KOHIEHTpALUi
BEIIECTB, CKOPOCTH PEAKIMU OT KOHLIEHTPALUU PEAreHTOB U TEMIIEPATypPhl

JlaGopatopHroe 3anatue Ne 1. CKkopocTh XUMHUECKUX PEAKIIMHA U XUMHUYECKOE PaBHOBECHE

OK 01-04, 09
JIP 13,16,
18,29

Tema
Pacmeopo
INEKMPOIAUMOE
pasnosecusn
pacmeopax

1.5

u
6

Conep:xanue yueOHOro MaTepuaJia

12

IloHsATHE O IUCIIEPCHBIX CUCTEMAX, O PaCTBOPUMOM BELIECTBE U pacTBOpUTENEe. Buabsl pacTBOPOB.
CriocoObl BBIpa)KEHHsI KOHLEHTpAIMM PAcTBOPOB. DIIEKTPOIUTHI U HEINEKTPOIUTH. OCHOBHBIE
MOJIO’KEHUS TEOPUH IIEKTPOIUTHYECKON nucconrannu. CUiibHbIE U ciadble NIeKTpoauThl. MloHHOe
npousBeneHue Bojabl. Bonmopoansiit nokazatens (pH) kak eauHblii mapaMeTp OMUCAHUS KUCIBIX,
HEHUTPaJIbHBIX U IIEJIOYHBIX pacTBOPOB. [IpoTonnTrueckas Teopus KUCIOT U OCHOBaHWN bpeHcrena-
Jloypu. I'maponus coneil, gaxTopsl, BIMSIONIME Ha CTENEHb ruapoiu3a. bydepHble pacTBOpEHI.
I'ereporennsie paBHOBecus. [IponsBeieHre paCTBOPUMOCTH.

Temamuka npakmuueckux 3aHAMUIL U 1a00pamopHsIX padom

[Ipaktuueckoe 3anstue No 5. Pemenue 3agau Ha pacueT KOHLEHTpAlui pacTBOPOB, THUIPOJIU3
pacTBOPOB COJIEH

JlaGopatopHroe 3anarue Ne 2. [IpurotoieHne pacTBOPOB 33AaHHOM KOHIICHTPALUU

JlaGopaTtoproe 3ansTrueNe 3-4. ['eTeporeHHbIC PaBHOBECHUS

BN N [0

OK 01-04, 09
JIP 13,16,
18,29




Tema 1.6 | Conep:xkanue y4eOHOr0 MaTepuajia 10
OkucnumenvHo- CrereHun OKHUCIEHUS 3JeMEHTOB. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. Haubomee
60CCMAHOGUMETIbH | yioTpeOiiieMble OKUCIMTEIM W BOCCTAHOBUTEIM M WX TMPEBpalICHUS B PA3IUYHBIX Cpeax.
bie npoyeccol OKHMCIHUTENbHO-BOCCTAHOBUTENbHAS ~ JBOMCTBEHHOCTh  BemecTB. CoOCTaBlIeHHE  ypaBHEHHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIN, HAX0XKIEHUE CTEXUOMETPUICCKIX KOA(D(DHUITUEHTOB ¢
MOMOIIbI0 HOHHO-3JIEKTPOHHBIX CXEM. OK 01-04, 09
["anbBanmyeckue 3meMeHThl. CTaHIAPTHBIA BOAOPOJHBIN 3JeKTpoAd. CTaHIapTHBIE 3JIEKTPOJIHbBIC 2 -21.181)29 13,16,
MOTEHIMAIBl ~ METAJJIOB.  YPaBHEHHWE  PABHOBECHOIO  OKHCIHUTEIBHO-BOCCTAHOBUTEIHLHOTO ’
norenuuana (ypaBuenue Hepucra). Kouctanta paBHOBecHss U OIIGHKAa BO3MOKHOCTH
CaMONPOU3BOJIBHOTO MPOTEKaHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOW pEaKIUU B  BOAHBIX
pacTBopax.
DIIEKTPOJIN3 PACTBOPOB U paciuiaBoB. 3akoHbl Dapajies. XUMHUUECKHE UICTOYHUKH TOKa.
Temamuka npaKkmuyuecKux 3aHAmMUIL U 1a00pamopHbvIX padom 6
[Ipaktuueckoe 3anarue Ne 6. Pemienue 3amad 1o OIEHKE BO3MOXHOCTH CaMOIPOU3BOJILHOTO
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH, PACUET OKUCIUTEIHHO-BOCCTAHOBUTENBHOTO | 2
MOTEHITHAIA
JlaboparopHoe 3ansiTue Ne 5-6. OKHCIUTENBHO-BOCCTAHOBUTENILHBIE PEaKIIUU 4
Camocmoamenvnas paboma odyuaroumuxcs
CocraBnenue yYpaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxkiuid, HaxoXJaeHue | 2
CTEXMOMETPUUYECKHUX KOIDPHUIIMEHTOB C MOMOIILI0O HOHHO-3JIEKTPOHHBIX CXEM
Tema 1.7 | Conepkanue y4eOHOro MaTepuaJja 6
Komnnexcnote Onpenenenne KoMIUIEKCHOTo coeanHenus. Koopaunaunonnas teopusi Bepuepa. OCHOBHBIE THITBI
coedunenus KOMIUIEKCHBIX COCTMHEHUN aKBAKOMILUIECKCHI, alliIOKOMIUIEKCHI, TUAPOKCOKOMILIEKCHI, aMMHUAKaThI.
HomMenknatypa KOMIUIEKCHBIX COeAMHEHUN. M30Meprsi KOMIUIEKCHBIX COCTMHEHUN.
DIEKTPOTUTHYECKAsT TUCCOIUAIAS KOMIUICKCHBIX COCIWHEHWM — TIepBUYHAS W BTOPUYHASI. 2 OK 01-04. 09
PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX CO€AMHEHUH. BnusHue kKoMmIiuiekcooOpazoBaHus Ha JIP 1 3,16,
MPOTEeKaHWe OOMEHHBIX M OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH. 18,29
Temamuka npakxmuyeckux 3aHAmMuUN U 1a00pamopHvix padom 4
[Ipaktuueckoe 3anstue Ne 7. Pemenue 3agad Ha pacdyeT KOHCTAHT PABHOBECHS B PacTBOpax 2
KOMILJIEKCHBIX COCTMHECHUMN.
JlaboparopHoe 3ausitue Ne 7. KoMIUIeKCHBIC COSTUHEHHS 2
Pa3nen 2. Heopranmueckasi XuMus 36
Tema 2.1 \ Conep:xkaHue yueOHOTo MaTepuaJia 6 OK 01-04, 09




Xumus 31eMeHToB |

u I rpymI
[Tepuoauueckoit
CucreMsl.

Obmas xapakrepuctuka s1emeHToB | u Il rpynn. Haxoxaenue B mpupozge. CtpoeHue aroma.
[Tonoxenue B Ilepuonuueckoit Cucreme .M. MenneneeBa. Ctenenu okucnenus. Gusndeckue u
XMMHUYECKHE CBOMCTBA. MeTOJbl MOJIy4€HHs B IMPOMBILUIEHHOCTH U jabopatopuu. OCHOBHBIE
COEJMHEHUS U UX CBOMCTBA.

JP 13,16,
18,29

Temamuka npakmuueckux 3aHAMUI U 1a00PAMOPHBIX padom 4
[TpakTueckoe 3anstue MNe 8 Xummueckue cpoiictBa anmeMmeHToB | u |l rpynnm um ux ocHOBHbIE 5
COEJTMHEHUI.
JIaGoparopHoe 3ansaTHe Ne 8. KauecTBeHHbIE peaKIIMU HOHOB HATPHsl, KajlKsl, MarHus, Kanblusd, 6apus | 2
Tema 2.2 Xumus | Coaep:kaHue yueOHOro MaTepuajia 6
snemeHTOB Il u IV | O6mas xapakrepuctuka snementoB Il u IV rpynn Ilepuomudeckoii Cuctembl. Haxoxaenue B
Ipynn 5 npupone. Ctpoenue atroma. Ilonoxenue B Ilepuoanueckoit Cucreme JI.U. MenneneeBa. Crenenu
Ileproecko okucieHrus. Pu3nueckne U XUMUYECKUE CBOMCTBA. METOABI MOJYYCHUS B MPOMBIILICHHOCTH U 2
Cucremsl .
na6oparopun. OCHOBHBIE COEIMHEHHS M X CBOMCTBA. OK 01-04, 09
JIP 13,16,
Temamuxa npaKmu4ecKux 3auaAmuil u 1a60pamopHvix pabom 4 18,29
[Tpaktueckoe 3anstue Ne 9. Xumunueckue cBoictBa 3nemeHTOB |l u IV rpynn m ux ocHOBHBIX 2
COETMHEHUH.
2 JlabGoparoproe 3ansTre Ne 9. KauecTBeHHBIC PeakIMU KaTHOHA AIFOMHHHS, KapOOHAT- W CHIIUKAT- 5
HMOHOB
Tema 2.3 Xumus d- | Copepsxanue y4eGHOro MaTepuaa
OJICMCHTOB.  MCIb, | Ofmass xapakrepuctuka d-amementoB. Haxoxmenue B mpupome. Ctpoenue aroma. Ilonoxenue B
cepedpo, HUHK, | Tlepuoguueckori Cucreme .M. MenneneeBa. CterneHu okucieHus. DuU3nyeckre W XUMHUYECKUE
XpOM,  Maprasem, | cpoiictBa. MeTOABI MOJYYCHUS B MPOMBIILICHHOCTH U jabopatopud. OCHOBHBIE COCTUHEHUS M UX OK 01-04, 09
JKene3o,  KoOalbT, | cpoiicTBa. JIP 13,16,
HHKCITb Temamuka npakxmuyeckux 3anamuil u 1a60pamopuvlx padom 18,29
[Tpaktuyeckoe 3anstre Ne 10. Xumudeckne CBOMCTBA 0-3JIeMEHTOB U X OCHOBHBIX COCIMHEHUIA.
Jlabopatopuoe 3anarue Ne 10.KauecTBeHHBIE pEaKIMM KaTHOHOB MeEAH, IIMHKA, XpOMa, MapraHiia,
xKenesa, KoOabTa, HUKEJs
Tema 2.4 Xumus - | Copepskanue yueGHOro MaTepuasia
ig;ﬁﬁ:f% VA OOGm1as xapakTepucTuka p-aiueMeHToB VA TpyHIIEl [Tepunonnueckoii Cuctemsl Haxoxienre B mpupoe. JOHIS 01 -04}?36
Teproauyeckoii Crpoenue aroma. Ilonoxenue B I:Iepuozmqecxon Cucreme .. MeugeneeBa. CTencHH OKHCIICHUS. 18.29 s L0y
CHOTEMbL: 230, Ouznyeckue M XUMHUYECKHE CBOMCTBAa. MeTonbl MOJYy4YeHHs] B NMPOMBIIUIEHHOCTH U J1a00OpaTOpHUU. '

OcCHOBHBIC COCOMHCHUA U UX CBOMCTBA.




hocop

Temamuka npakmuuecKux 3aHAMUIL U 1a60pamopHsIx padom

ITpaktuyeckoe 3anstue Ne 11. Xumudeckue cBOMCTBa a30Ta U ¢ochopa M UX OCHOBHBIX COETMHEHHN

Jlaboparopuoe 3ansatue Ne 11. KauecTBeHHbIe peakllMi KaTHOHA aMMOHMSI, HUTPUT-, HUTpAT-, hocdat-
MOHOB

Tema 2.5 Xumus p-

Conep:xanue yueOHOro MaTepuaJia

| NN

AJIEMEHTOB VIA =
COVIILLL Ob6mas xapakrepuctuka p-anemeHToB VIA rpynnel Ilepuoguueckoit Cucrtemsl. Haxoxxnenue B
Py . npuponae. Crpoenue aroma. Ilonoxenue B Ilepumommueckoit Cucreme /.M. MenaeneeBa. CreneHu
[Neproanyeckoii b 2 OK 01-04, 09
okucneHus. PHU3MUECKUE M XUMHYECKHE CBOMCTBAa. MeTOIbI MOJYyYEHHs] B MPOMBILIUIEHHOCTH H
CHcTeMBsl: . JIP 13,16,
naboparopun. OCHOBHbBIE COCAMHEHUS U UX CBOMCTBA.
KHCJIOPOJI, ceEpa 18,29
Temamuka npakmuueckux 3aHAMUIL U 1a00pamopHsIxX padom 4
[TpakTnueckoe 3ansTue Ne 12. Xumuueckue CBONCTBA KUCIOPOJA U CEPbl U UX OCHOBHBIX COEIMHEHUN 2
Jlaboparoproe 3ansitue Ne 12. KauectBeHHbIe peakiiuu cyiabGuUT-, cynbdat-, THOCYIb(haT-HOHOB 2
Tema 2.6 Xumus P- | Copepianne yueGHOro MaTepuana 6
anementoB  VIIA =
— Ob6mas xapaktepuctuka p-snemeHtoB VIIA rpynmer Ilepuonnyeckoit Cuctemsbl. Haxoxnenue B
. npupone. Ctpoenue aroma. Ilonmoxxenue B Ilepumonnueckoit Cucreme .M. Menneneesa. Crenenu
[Tepuoanueckoit PHpOZL P PHO A A 2 OK 01-04, 09
CreTeMbl okucieHua. Puznyeckue M XUMHUYECKHE CBOMCTBA. MeETONbI MOITY4YeHHS B MPOMBINIJICHHOCTH H JIP 13.16
v ’ ’
naboparopun. OCHOBHbBIE COEIMHEHUSI U UX CBOMCTBA. 18.29
i)
Temamuka npakmu4ecKkux 3aHAMUIL U 1a00pamopHslxX padom 4
[TpakTueckoe 3anstue Ne 13. Xumudeckre CBONCTBA TaJIOTEHOB U UX OCHOBHBIX COSAMHEHUN 2
JlabopaTtopnoe 3ansitie Ne 13. KauecTBeHHBIE peakIMy IajIOT€HU 1-HOHOB 2
KoncyabTanumn 2 JIP 29
IIpoMe:xxyTo4yHasi aTTecTanus (IK3aMeH) 6
Bcero: 90




3. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI JTUCHHUITIMHBI

3.1. [las peanu3anuu MnporpaMmbl y4eOHOH JAMCUMIUIMHBI JOJKHBI  OBITH
NpeAyCMOTPEeHbI ciledyIole cleluaabHble OMeIeHH:

YueOHbI KAaOUHEeT, UMCIOIIUA:

- pabouue MecTa 110 KOJIMYECTBY 00Yy4aroIuXcs;

- pabouee MecTo IpernoiaBaTes.

TexHuueckue cpencTBa 00ydeHus:

- [IK, mpoekTop, 3KpaH;

- TporpaMMHoOe obecredyeHue oOmero U Npo(ecCHOHAIBHOTO Ha3HAYCHHS, KOMIUIEKT
y4eOHO-METOIUYECKOM JOKYMEHTAlluH, yueOHas, IPOU3BOJICTBEHHAS M CIIPABOYHAS JIUTEpaTypa.

JlaGopaTopus 11 MpoBeIeHUs 1a00paTOPHBIX 3aHATHH.

3.2. UndopmaunonHoe odecrniedeHne 00yueHust

st oOygarommxcsi paboTaer OMOIMOTEKA C YMTAIBHBIM 3aJIOM U BBIXOJOM B CETh HHTEPHET U
JOCTYIIOM B JJIEKTPOHHYIO  HMH(OPMAIIMOHHO-00pA30BaTENbHYIO Cpely 00pa3oBaTelbHON
OpraHu3alIiHy.

OcCHOBHBbIE HICTOYHUKH:

1. Axwmeros, H.C. O6mas u Heopranudeckas xumus: Yuebuuk / H.C. Axmeros. — CII6.; M;

Kpacunonap: Jlanb, 2021. — 744 c. (Ob)

2. Kanycruna, A.A. O6mas U Heopranudeckas xumus. IIpakTukym: ydeOHoe mocobue / A.A.
Kanyctuna, N.I'. Xanbuenko, B.B. JIlu6anos. — CI16.: JIans, 2020. — (3b)

3. Benses, A.H. O6mas n Heopranudeckast xumus. Yacts 1: yue6noe mocobue / A.H Benses., B.H.
Hapaes, E.A. Anekcanaposa, T.b. [Taxomosa. — CII6.: CII6I' TU (TY), 2016.— 190 c. (3b)

JlonoJHUTeIbHbIE HCTOYHUKH

1. Eropos, B.B. Heopranndeckas 1 aHaJIuTHUECKash XUMHs. AHATUTUYECKast XUMHUS: YIEOHUK

st By3oB / B.B. Eropos, H.U. Bopo6sesa, N.I'. CunbBectpoBa. — CII6.; M.; Kpacuonap: Jlans,

2014. - 143 c. (Ob)

2. Eropos, B.B. O6mas xumus: yaueonuk / B.B. Eropos. — CII0.; M.; Kpacnonap: Jlans, 2014.

—192 c. (Ob)

3. Tonbbpaiix, 3.E. COOpHHK 3a1a4 U yIpaKHEHHH 10 XuMuu: yaeoHoe nocodue / 3.E. Tonbopaiix,
E.N. Macnos. — M.: ACT; M.: Actpens, 2004. — 383 c.

4. bammvakos, B.M. Wcropuss xumum: ydebHoe mnocobue / B.M. bammakos. — CIIG.:
CIIOI' TU(TY). Y. 1: [losiBnenue u cTaHoBIeHUEe XUMUH Kak Hayku. — 2014. — 49 c. (100 sk3. + Ob)

NHTEpHET-HCTOYHHUKH:

1. DnekTpoHHO-OMOIMOTEUHAs ceTh «bubdmmorexy» — http://Iti-gti.bibliotech.ru/
2. DnextpoHHas oubnmoredHast cucrema «Jlanby» — hitp://e.lanbook.com/

3. bubanorexa eLIBRARY. — www.elibrary



http://lti-gti.bibliotech.ru/
http://e.lanbook.com/

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JUCIATIIAHBI

KoHTpons M oOlLleHKa pe3ylbTaToB OCBOCHUS Y4eOHOW JMCHUIUIMHBI OCYIIECTBISETCS

MpenojaBaTelieM B MPOILECCe TMPOBEACHUS CEMHUHAPCKUX 3aHATHH, TECTUPOBAHUS, a TaKKe
BBITIOJTHEHUS] CAMOCTOSTEITLHOU PabOTHI.
Pe3yabTarsl 00yyeHus Kpurepun oueHku Dopmbl " MeTO/bI
(ocHOBHBIE YMeHM S, KOHTPOJIAI M  OLEHKH

YCBOEHHbIE 3HAHUS)

pe3yJbTaTOB 00yUeHHUs

dbopmyiy BelIecTBa;

HaxOJUTh MOJICKYJSAPHYIO (HOPMYITy
BEIIIECTBA, B COOTBETCTBUHU C TUIIOM
M CBOMCTBAMU XHMMHYECKHX CBS3eH
(KOBaJICHTHO, HOHHOM,
METAJJINYECKON, BOJIOPOAHON);

Ymenun:

- JaBaTb XapaKTEpUCTUKY | [leMOHCTpUpyeT yMEeHUS: VYcerHbli 0IIpocC,

XUMHYECKHX JJIEMEHTOB B | - 000CHOBAaHHOCTh BBIOOpA | MUCHbMEHHBIN orpoc,

COOTBETCTBUU c UX | XUMHUYECKUX 3JIEMEHTOB B | TECTUPOBaHUE, OLICHKA

MOJIOKEHHUEM B | COOTBETCTBUU C HX IOJIO)KEHHUEM B | BHIMIOJIHEHHOMN

NepPUOANYECKON CUCTEME | IEPUOINYECKON CUCTEME | CAMOCTOATEIbLHONU paboThI

xumuueckux snnemeHToB J[.W. | xumuueckux  snementoB  JI.M. | OkcneptHoe HaOm0eHME

Menneneena Menneneena u OLICHUBAHHE
BBITIOJTHEHUS
1a00paTOPHBIX u
MPAKTHYECKHUX padoT.

- UCTIOJIb30BaTh - 000CHOBaHHOCTH BBIOOpa | DKcriepTHOE HAOMIOCHHE

nabopaTopHyl0 Tocyay U | 1abopaTOpHOM MOCY/IbI u|u OLICHHUBaHUE

000opyI0BaHuE; o0opyI0BaHU; BBITIOJIHCHHS
1a00paTOpHBIX padoT.
Tekymuii  KOHTpOJIb B
dbopme 3aIUTHI
71a00paTOPHBIX pabOT

- HAXO/IUTh ~ MOJIEKYJISIDHYIO | -  JIEMOHCTpPAlUsi ~ CIIOCOOHOCTH | Y CTHBIN Ompoc

- MNpUMEHATh Ha MPAKTUKE
npasuiia 0e30macHoi paboThl
B XMMUYECKOH 1abopaTopuu;

- IPUMEHEHHUE Ha MPaKTHKE MpPaBUII
0e30macHOil pabOThl B XUMHUUYECKOU
nabopaTopuu;

DKCrepTHOE HAOJI0IeHNE
u OILICHUBAHHE
BBITTOJTHEHHSI
71a00paTOpHBIX PaboT

- TPUMEHATb  OCHOBHBIC
3aKOHBI XUMHH IS PEIICHUS
3amaq B obmactu
npodeCCHOHATBHON
JIeITEIIbHOCTH;

- 000CHOBAaHHOCTH MMPUMCHCHUA
OCHOBHBIX 3daKOHOB XHMMHWHU OJIA
peuicHuAd 3aaad B o0iactu

npo¢eCCHOHATBHON IEATETLHOCTH

- BBIOOp OCHOBHBIX 3aKOHOB XHMHUU
JUIsl pelieHus 3adad B o0mactu
npodeccnoHaNbHOM 1eATeIbHOCTH B

COOTBETCTBHUH (¢ XapaKTCPHbBIMHA
XUMHUYCCKUMU CBOMCTBaMH
HCOPraHN4YCCKUX BE€IICCTB

Pa3JIMYHBIX KJI1ACCOB,

VYeTHBII onpoc




- IPOBOJUTH  KA4YECTBEHHBIE | - COOIIOCHUE MOCIIEA0BATEIbHOCTH | DKCIIEPTHOE HAOIOICHUE

peakuu Ha HEOPraHWYECKHUe | omeparuil npu BBITMIOJIHEHHUH | OLIEHMBAHHUE

BELIECTBA U UOHBI, OT/ICIbHbIE | KAUECTBEHHBIX aHAJIN30B; A pp——

KIacchl OpraHMuecKux TaBOPATOPHBIX PaBoT

COEJIMHEHUM;

- COCTaBJSITb  ypaBHEHUS | -  MPABWIBHOCTh  cocTaBieHus | [lucbmMeHHBIH ompoc

peaxkuyii, IPOBOAUTH PACUETHl | YPABHEHUN PEAKUUN U IPOBEICHUS

0 XUMHYECKUM (OpMyJiaM U | pacyeToB 1o XUMHYECKUM

YpaBHEHUSIM PEaKIINH; (dhopMyIiaM U ypaBHEHUSIM PEaKIINH;

- COCTaBJIAAITH JJEKTPOHHO- | -  MPAaBWIBHOCTh  cocTaBiieHHs | [lucbMeHHBIH orpoc

MOHHBIH OanaHC | NMIEKTPOHHO-HOHHOTO Oananca

OKHUCJIUTEIBHO- OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX

BOCCTaHOBUTEJIbHBIX IIPOLIECCOB.

MPOIIECCOB.

3nanus:

- TUIPOIIA3 coiielt, | JleMOHCTpUpyeT 3HAHUA: YcrHbI OIIpoc,

AJIEKTPOJIN3 PACILIABOB U | - IPABWJIBHOCTbh HAIIMCAHUS TUIPOIN3A | ychMEHHBIH ompoc,

pacTBOpOB (comeit  wm | coneii, OMEKTPONN3A  PAcIIABOB 1 | recrypoparne, OLICHKA

iesoyeil); pacTBOPOB (CoJIeil U menouei); R
CaMOCTOSITENTLHOM paboThI

- JUCCOLUALHUIO | - MIPaBUWJIbHOCTb Hanucanus | [luceMeHHBIN ompoc

AJNIEKTPOJIUTOB B BOJHBIX | TUCCOLMALMN SJIEKTPOJIUTOB B BOJHBIX

pacTBopax, CWIbHbIE M | pacTBOpaxX, CHJIbHbIE U  clla0ble

CJ1a0bIe ANEKTPOJIUTHI, 3JEKTPOJIUTHI

- KJIaCCU(UKALIMIO | - BBIOOp MOJIEKYISIpHONH (QOpMyJbl | YCTHBIN 0mpoc

XUMUYECKHX pEaklMi U | BemlecTBa B COOTBETCTBUU c

3aKOHOMEPHOCTH ux | Kjaaccudukanuei XUMUYECKHUX

IIPOBEJCHMUS; peakiuii;

- oOpaTtumble U | - IpaBWJIBHOCTb BbIOOpa 1 cocTaBieHus | [luceMeHHbIN ompoc

HeoOpaTUMbIe 00paTUMBIX u HeoOpaTUMBIX

XUMUYECKHE  PEaKIHH, | XUMHUYECKUX PEaKIIHii;

XMMHUYECKOEe PaBHOBECHE, | -NPaBUIIbHOE OOOCHOBAaHME CMELICHMS

CMEIlIeHHE XHMHUYECKOTO | XMMHYECKOTO paBHOBECHS noj

paBHOBeECHUS noJ | IEeHCTBUEM Pa3NUYHBIX (PAKTOPOB.

JIEUCTBUEM  Pa3JIMYHBIX

(baxTOpOB;

- o0uryio | - 000CHOBAHHOCTb BbIOOpa | YCTHBIN OIpoc

XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB B

XUMHYECKHX D3JIEMEHTOB
B CBSI3U C UX IIOJIO)KEHUEM
B MEPUOINYECKON
CHCTEME;

COOTBETCTBUHN C HUX IIOJOXKCHUHUEM B
MEPUOINYECKON CUCTEME XUMUUYECKUX
anemenToB .. Menaeneena

- OKHUCJIIUTCIBbHO-
BOCCTaHOBUTEJIbHBIE
peaxiumy, peaxiumn
HOHHOr0 OOMeEHa;

- MPaBUIBLHOCTD COCTaBJICHUS
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii, peakiuii HOHHOTO OOMEHa;

[TruceMeHHbIi onpoc




- OCHOBHBIC IIOHATHA H
3aKOHbI XUMUU,

- IIPAaBUIIBHOCTb BBI60pa OCHOBHBIX
3aKOHOB XMMHUHU IJI1 PCIICHHA 3a4a4d B

YceTHBIN onpoc

obacTtu npodeccuoHaIbHON
IeSATEeIbHOCTH
- OCHOBBI AJICKTPOXMMUH; | IEMOHCTPUPOBAHUE BIIaZieHUs | Y CTHBIH OIpoC
uHpopmanuen 00 OCHOBax
IIEKTPOXUMHHU

- IEpUOJNYECKU I 3aKOH U
MIEPUOIUYECKYIO CUCTEMY

- OlEeHKa o0mel XapaKTepUCTHKH
XMMHYECKUX JJIEMEHTOB B CBSI3H C HX

TectupoBanue

XUMHUYECKUX DJIEMEHTOB | MOJIOKEHUEM B MEPUOJNYECKOMN
J.N. MeHnneneeBa, | cucTeMe,

3aKOHOMEPHOCTH

W3MCHCHUS XHUMHYECKHX

CBOMCTB 3JICMCHTOB M HX

COE€IMHEHUN 10

MepUoJaM U rpyImmnam;

- rtemwioBod  3ddekT | - JIEMOHCTpALUS HaxoxJeHus | [luceMenHbIit onpoc
XUMHUYECKHX  PEAKIHH, | TeIUIOBOro  3p(deKTa  XUMHUYECKHX
TEPMOXUMHUYECKHUE peakuui, TEPMOXUMHUYECKHUX
ypaBHEHUS, YpaBHEHUU;

- TUIOBI K CBOWCTBA | - JIEMOHCTPUPOBAHUE BIQACHUS
XUMHUYECKUX cBsizell | mH(poOpMaIeld O THMAaxX M CBOMCTBaX
(KOBaJICHTHOW, WOHHOM, | XMMHUYECKUX CBs3el (KOBaJCHTHOM,
METaJIMYECKOM, HOHHOM, METaJTHYECKOIA,
BOJIOPOJHOM); BOJOPOTHOM);

HpaKaneCKne 3aHATHUSA

Tema 3anaTus HanmenoBanue u kpaTkoe coaepsxkanue 3ausatusi | O0weMm, | Dopma
akag. KOHTPOJIA
4achl
Tema 1.1 | Pemenne 3aad4 Ha OCHOBHBIE 3aKOHBI XUMHU. | 2 YcrHbI
ITepuoanueckuit CocraBnieHue 1eKTPOHHBIX (POPMYIT aTOMOB OmpocC
3aKOH U CTpOEHUE
aToma
Tema 1.2 | Tunbsl XUMHYECKUX CBSI3€H U CTPOEHHE MOJIEKYI | 2 YcrHbII
XuMuyeckasi CBA3b M OmpocC
CTPOECHHUE MOJIEKYJI
Tema 1.3 | Pemenne 3amau  Ha  TEmIoBOM  3dexT | 2 ITuceMeHHBIN
Tepmoxumus U | XUMHAYECKHUX PEaKIun OIpoc
DJIEMEHTBI
XUMHYECKON
TEPMOJUHAMUKHU
Tema 1.4 | Pemenne 3amad Ha pacdyeT WMCXOMHBIX U | 2 IInceMeHnbIit
XUMHUYECKOE PaBHOBECHBIX KOHILIEHTpaLUi BELIECTB, OIIpocC
paBHOBECHE. CKOPOCTH PEAKLIUU OT KOHIIEHTPALIMH PEAareHTOB
Kunernka U TEMIIepaTyphl
XUMHYECKUX PEaKIui
Tema 1.5 PactBopsl | Pemenne 3amau Ha pacueT KOHIEHTpauui | 2 TectupoBanue




3JIEKTPOJIUTOB U | paCTBOPOB, TUAPOJIN3 PACTBOPOB COJIEH
paBHOBECHS B
pacTBOpax
Tema 1.6 | Pemienne 3amay 1Mo OIEHKE BO3MOXHOCTH [TucbmMeHHbIM
OKuCIHUTENBHO- CaMOIIPOU3BOJIBHOTO MIPOTEKAHUsA onpoc
BOCCTAHOBUTEJIbHBIE | OKUCIUTEIHHO-BOCCTAHOBUTEIBLHON  PEaKIUU,
MIPOLIECCHI pacdyer  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO

NOTeHIIMAIA
Tema 1.7 | Pemmenne 3amad Ha  pacyeT  KOHCTaHT IInceMeHHBIM
Kommekchsie paBHOBECHsT B  pacTBOpax  KOMIUIEKCHBIX onpoc
COEIMHEHUS COEIMHECHUM.
Tema 2.1 Xumudeckue cBoicTa 3aeMeHToB | u Il rpymnm YcrHbIi
XuMusi 3JIeMEHTOB | ¥ | ¥ UX OCHOBHBIE COCIMHEHUI OIpocC
I rpynn
[Tepuoanueckoit
CucTeMmsl.
Tema 2.2 Xumwus | Xumuueckue cBorctBa anemeHtoB Il u IV YcrHbI
snementoB Il u IV | rpynn u ux OCHOBHBIX COCAMHEHUN ormpoc
TPy
ITepuoanueckoit
Cucrembl
Tema 2.3 Xumus d- | Xumuueckue cBoiictBa 0-3IEMEHTOB H  HX YcrHblit
AJIEMEHTOB: Me€/Ib, | OCHOBHBIX COCTMHEHUI onpoc
cepedpo, IUHK, XPOM,
Mapraser, >ejeso,
K0OaJIbT, HUKEIIb
Tema 2.4 Xumus p- | XuMudeckue cBoiicTBa azora U gochopa u ux YcerHbII
AJIEMEHTOB VA | OCHOBHBIX COETMHEHUN onpoc
TPYIITIBI
Ilepuoanueckoit
CHUCTEMEL: asor,
hochop
Tema 2.5 Xumus p- TectupoBanue
AJIEMEHTOB VIA
TPYIIIBI XHUMHYECKHE CBOMCTBA KHCIOPOA U CEPBI U UX
[lepuonnueckoit OCHOBHBIX C
Cucrembl: KHUCIOPO/I,
cepa
Tema 2.6 Xumus p- [TnceMenHbIN
AJIEMEHTOB VIIA . onpoc
— XUMHUECKUE CBOHCTBA TalOreHOB M MX

. OCHOBHBIX COCTMHCHHI

Ilepuoanueckoit
CucremMbl

OneHoYHbIE U METOAMYECKHE MaTepUalIbl COJIEPKAaTCs B MPUIIOKEHUU K pabodeil mporpamme




MNPUJIOKEHUE



OIEHOYHBIE U METOAUYECKHUE MATEPHUAJIbBI

Ilepeyenb BOnpocoB
JUIS IPOBEJICHUSI IPOMEXKYTOUHOM aTTecTaluu B (popme sK3aMeHa
no AucuumnanHe: «O0mas 1 HeopraHuyeckasi XUMHsD)
CrnermanpHocTh: 18.02.09 Ilepepaborka HedTH 1 rasa.

1. Teoperudeckue BOPOCHI 10 TeMe/pazaeny: Oomas XuMus

1

10

11

12

13

14

Atomuble opOutanu. KBanTOBBIC umcaa. S-, p-, O-, f-cocrosiHus siekTpoHa u
COOTBETCTBYIOIIKE UM (POPMBI FTEKTPOHHBIX 00JIAKOB.

KBanToBbIE uMCIIa M TOPSJIOK 3aMOIHEHHUS SJICKTPOHHBIX CIOEB W 000JIOUEK
MHOT'O3JIEKTPOHHBIX AaTOMOB: IPUHLMII MUHUMyMa »SHepruu, npunHuun llaymu,
npaBuio XyHJa.

I'ereporennsie paBHoBecus. [IponsBenenue pactBopuMocTu. PacyeT pactBopumMocT
MaJIOPaCTBOPUMOM COJIM MO BEIMYMHE MPOU3BEICHHUS PACTBOPUMOCTH. BinsiHue Ha
PacTBOPUMOCTb TEMIIEPATypbl, KUICIOTHOCTH PacTBOpa, MPUCYTCTBUS OJTHOUMMEHHBIX
HMOHOB, MPOIECCOB KOMILJIEKCOOOpa30BaHUSI.

Ilepuonnueckuii 3axkon J[.M. MenneneeBa. [lepuoanyeckas cucteMa 3J€MEHTOB Kak
€CTECTBCHHAS KiIacCU(HKAIMS DJIEMEHTOB 1O CTPOSHUIO BHEUTHUX JJICKTPOHHBIX
obonouek atomoB. Ctpykrypa Ilepuonnueckoit cuctemsl. Ilepuoasl, rpymnmsl,
noArpynsl. [10dHBIE M HEMOTHBIE IEKTPOHHBIE AaHAJIOTH.

Panuycel aToMOB, UX U3MEHEHHE B Iepuoaax U rpymnmnax llepuoguyeckoit cucTemsl.
3aBHCHMOCTb KHCJIIOTHO-OCHOBHEIX CBOMCTB.

Bunabl XuMHYECKONl CBS3M. OJEKTPOOTPULATENIBHOCTh, BAJEHTHOCTb U CTEIEHb
OKHCJICHHS DJIEMECHTOB.

I'unponu3 coneil. dakTopsl, BAUSIONME Ha cTeneHb ruaponusa. Ocobble ciydau

THAPOIN3A.

ONEeKTpoNUTHYECKass  Auccoumanusi Boabl. VoHHOe  mpou3BeneHHE  BOJBI.
Bonopoansiit nokazarens. KucaoTHo-OCHOBHBIE MHIUKATOPBI.

KoHncTantel nucconmanvu cinabblX AMeKTponuToB. CTymeHdaTass IHUCCOIMAIIMSL.
KoHIleHTpaninoHHbIe 1 TEPMOJAMHAMUYECKHNE KOHCTAHThI IUCCOIIMAIINH.

CuiibHBIE AJIEKTPOJUTH. AKTUBHOCTM HOHOB. MoHHas cuia pactBopa. Pacuér
KOHIICHTpAIlUii MOHOB B PaCTBOPAaX CHJIBHBIX DJIEKTPOJIUTOB.

CkopocTh XMMUYECKON peakuuu. PakTopbl, BIUSIONINE Ha CKOPOCTh XMMUYECKOU
peakuuu. 3aKoH JeHUCTBYOIMX Macc. KoHCTaHTa CKOpOCTH peakiuu. 3aBUCUMOCTh
CKOPOCTH p€aklMH OT KOHIEHTpauuu peareHtoB. [lopsgok peakiuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaIUA XUMHYECKON PEAKIUU.

Xumuyeckoe paBHOBecwe. CBsI3b CTaHOAPTHOTO H3MeHeHus »Heprum [ ubbca c
KOHCTaHTOM paBHOBecHs. Pacuer KOHCTaHT paBHOBecHUs. VICXOQHBIE U paBHOBECHBIE
KOHIIEHTpallMU BelecTB. BiusHue Temneparypbl Ha KOHCTAaHTY PAaBHOBECHSI.
[TonsiTnE 0 TepMOAWHAMUYECKOW cucTeMe. PaBHOBECHbIE W HEPABHOBECHBIE
XUMUYeckue mnporecchl. OyHKIUU COCTOSHUS. BHYTpEeHHSs SHEPrus U SHTAIBIIUS.
TepMoxuMusi. DK30TEPMUYECKUE U SHIOTEPMUUYECKUE peakru. TepMOXUMUYECKOE
ypaBHeHHEe. V3MEHEHHE OSHTaJbIMM KaK XapaKTEPUCTUKH TETUIOBOro Jddekra
XUMHYECKON PEaKIUH.

3akon I'ecca W ero MpuUMEHEHHE AJIs pacdyera TEeTUIOBBIX 3(PPEKTOB XMMHUECKUX
peakuuii. Crangaptabie ycioBus. [loHsTHE O cTaHAAPTHOM COCTOSHUM. CTaHIapTHBIE
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SHTAJILIIUK 00PA30BAHMSI BEIIECTB. DHEPTUH CBSI3EH B MOJICKYJIAX.

OOparumMble UM HeoOpaTHMble XMUMHMYECKHE peaknuu. JMHaMuuyecKuil xapakrep
XUMHUYECKOro paBHOBecus. CMEIIEHHE XHMMHUYECKOTO PaBHOBECHS IPU BHEUIHHMX
Bo3AeicTBUsX - npuHuun Jle [llarenbe-bpayna. Bnusinue temreparypsl, 1aBieHUS U
KOHIICHTPALlMU PEarecHTOB Ha XMMUYECKOe paBHOBecHE/

BaneHTHbIE BO3MOKHOCTH M CTEIIEHH OKUCJICHMS DJIEMEHTOB. XapaKTEPUCTUKH XU-
MUYECKOW CBSI3M: DHEPrusi, UIMHA, KPaTHOCTb, HOJSAPHOCTb. THIIBI XMMHUYECKHUX
cBs3el (o-, 7~ n &-cBsi3u). HanpaBiieHHOCTh M HACHIIAEMOCTh KOBAJIECHTHOW CBSI3U.
Mouiekynbl C HEUETHBIM YHCIIOM 3JIEKTPOHOB.

Kartanu3 u uHunuupoBanue peakuuu. OOpa3oBaHue MPOMEXKYTOUHBIX COEIMHEHUN
IIpH Katanuse. [ OMOreHHBbI U reTepOreHHbIN KaTalus.

PacTBOpBI Kak romMoreHHsle cuctemsl. ['uapaTel U cosibBaThl. HeHachlieHHBIE, Ha-
CBHIIIICHHBIE W TMEPECHIIICHHBIE pacTBOPbl. CrocoObl BBIPAKEHHUS KOHIEHTPAIHH
pacTBOPOB B IIPOLIEHTAaX 10 Macce U B €IMHULIAX MOJISIPHOCTH.

WneanpHble 1 HeupaeadbHble PAcTBOPHI. PacTBOphl asekTposnToB. Poib Monexysn
pacTBOpuTeNsl B Ipollecce pacmaja 3JeKTposiTa Ha MoHbl. CuiibHBIE M cialble
aneKkTposuThl. Teopust 3neKTpoauTHUeckod auccounanuu Appenuyca. CreneHb
JUCCOLMALIMY MIEKTPOJINTA. 3aBUCUMOCTh CTENIEHH JUCCOLMALIMU 3JIEKTPOIUTA OT €r0
KOHIIEHTpaluu (3akoH pazbasienust OcTBaibia).

ITporomuTnyeckass Teopus KUCIOT U ocHoBaHUM bpencrena-Jloypu. Kucnorsl, oc-
HOBaHUS, aM(OTEPHBIE THIPOKCUIBI, COJHM C TOUYKU 3PEHUSI TEOPUH AIEKTPOIUTHYE-
CKOM nucconumanuy u reopun bpencrena-Jloypu.

Bydepusie pactBopel. CootHomenue pH OydepHoro pacrtBopa W KOHCTAHTHI
aucconuanuu ciaaboro snextposnuta. bydepnas émkocts. [Ipumenenue OydepHbIX
pacTBOpoB B XHMMHYecKOM mpakTtuke. OOpazoBaHue Oy(depHBIX pacTBOPOB IpH
IIPOTEKaHNU MOHHBIX PEAKIIUI.

Crenenn oKuCIeHUS 53JIeMEHTOB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE DPEAKIIHH.
HauOonee ynorpeGisieMble OKUCIUTENN W BOCCTAHOBUTENM W UX TPEBpAIEHUS B
pasznuuHbIX cpenax. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS BOMCTBEHHOCTh BEIIECTB.
CocraBieHne ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI, HAX0XKIECHNE
CTEXUOMETPUYECKUX KOA((UIIMEHTOB C TOMOIIBI0 HOHHO-3JIEKTPOHHBIX CXEM.
CraHpapTHBII ~ OKHMCIMTEIBHO-BOCCTAHOBUTEJIBHBIM  IOTEHIMAN.  YpaBHEHHE
PAaBHOBECHOTO  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHOTO  MOTEHIMana  (ypaBHEHHE
Hepucra). KoHcranTa paBHOBECHS M OlLIEHKa BO3MOKHOCTH CaMOIPOU3BOJILHOTO
MPOTEKAaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN pEeaKIIMM B BOAHBIX PACTBOpax.
DJeKTpoIu3 PacTBOPOB M paciuiaBoB. KaToaHBIN M aHOMHBIA mpolecchl U oOriee
ypaBHEHHE peaklIMU »3JieKTpoiuza. llepeHanpsbkeHue BbIIENEHUS BEIIECTB MpU
3neKTpon3e. 3aKkoHbl Papages. XUMUYECKUE UCTOYHUKH TOKA.

Omnpenenenne KoMIUIEKCHOro coenuHeHus. KoopamHanmonHas Tteopusi Bepnepa.
[lenTpanbHblii aTOM (MOH)-KOMIUIEKCOOOpa3oBaTeNb, JHUraHibl. BHyTpeHHss u
BHEIIHsAs cepsl KOMIUIEKCHOTO  coefuHeHus. KoopauHalMOHHOE — YHCIIO.
Koopaunanmonnas  €MkocTh  (A€HTATHOCTh)  JUraHaoB. OCHOBHBIE  THIIbI
KOMIUIEKCHBIX COEIMHEHUN AKBOKOMIUIEKCBI, Al 10KOMIUIEKCHI,
TUIPOKCOKOMILIIEKCHI, aMMuakaThl. HoMeHKIaTypa KOMITJIEKCHBIX COETUHEHUH.

2. Teoperndeckne BOIPOCHI IO TeMe/pa3aeny: Heopranudeckast Xumus

1

Bonopon. Haxoxnenue B mpupozae. M3oromsl Bogopoaa. CTpoeHwe aromMa u
Mouiekynsl. [Tonoxxenne Bonopoaa B Ilepuonnyeckoit Cucreme /I.11. Menneneesa.
Crenenn okucneHnus. Puznyueckrue U XMMHUYECKHUE CBOMCTBA BOJAOPOAA.
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JIutuii. Haxoxxnenue B mnpupone. IlomydeHue MeETAIIIMYECKOTO JIMTHS, €ro
XUMHYECKHE CBOWCTBAa M HpHUMeHeHue. OTHOIIEHHE K KHUCIOTaM, BOAE W
pa3iauyHbIM OKHcIuTeNIAM. COeAMHEHHS C KHCIOPOAOM, a30TOM U BOAOPOIOM —
IIOJIy4YE€HUE U XUMUYECKHE CBOMCTBA. BaxkHeHWIne COeJUHEHMS JINTHSL.

Hatpuii, kanuii, pyounuii, uesuii. [Ipupoaapie coennHEHNs MIETOYHBIX METAJIIIOB
KaK ChIpbE¢ XMMHUYECKOH MpOoMbllLIeHHOCTH. [lomydyeHne MeTanaoB B cBOOOIHOM
COCTOSIHUH, UX XUMHUYECKHUE cBoWcTBa. OTHOLIEHHE K KUCIIOTaM, BOJIE.

Harpuii, xanmuii, pyouauii, nesmit. OKCHUIBI, MEPOKCUIIBI, TUAPHUABL. THIAPOKCHUIBI,
XUMUYECKHE CBOMCTBA M IPUMEHEHHE. BakHEHIIMe COJU: rajloreHu/bl, HUTPATHI,
KapOOHATHI U THAPOKApOOHATHI, IOJYyYEeHHE U XUMUUYECKHE CBOMCTRA.

Menp, cepedbpo, 30m010. [IpombinuieHHOE monayuyeHue metayioB. CIUlaBbl MEIU U
30J10Ta, UX CBOWCTBA U npuMeHeHue. [lonoxenne MeTajioB B 2JEKTPOXUMHUECKOM
psAny HampspkeHUsl. XMMUYECKHE CBOMCTBA METaVIOB, OTHOLIEHHE K KHUCJIOTaM U
11eJI04aM, Pa3JINnYHbIM OKUCIIUTEISIM.

Marnuii. Haxoxaenue B Npupone, NOJYYEHHE UM IPUMEHEHUE METAJNIMYECKOIO
Mmaraus. CriaBel MarHus, MX CBOWCTBA M IpuMeHEHHE. OTHOIIEHHE MarHus K
KHUCIIOTaM, IIEeJN0YaM, pa3JIM4YHbIM OKUCIUTENsAM. lcrosib3oBaHME MarHus IS
BOCCTAHOBJICHMSI DJIEMEHTOB U3 OKCUIO0B. OKCUZ U TUAPOKCU] MarHusi, UX CBOMCTBA.
PactBOopeHue ruipokcuia Maruus B COJIIX aMMOHHUSL.

Kanpiuii, crponuuii, Oapuii. IlomyueHne W XUMUYECKHE CBOWCTBA METaJJIOB.
OtHolleHHEe K BOJE, KHCJIOTaM, pA3JIMYHBIM OKUCIUTENsAM. B3aumoneiictsue
METAJJIOB € KHUCIOpoAOM. OKCHIBI, NEPOKCHIAbI M TMAPOKCUIBI, UX CBOMICTBA.
MaiopactBopumbie conu: cynbhatsl, Gpocdarsl, KapOOHATHI, IEPEBOJ UX B PACTBOP.
Tepmuueckas nuccouuanus kapooHaroB. HerameHnas u ramieHast U3BeCTb.

Ilnek, xagmuid, pryTb. HaxoxnaeHnue B mpupoje, NOIY4EHHE METALIOB, HX
npuMeHeHne. HaxoxkaeHne MeTajsioB B JIEKTPOXMMUYECKOM Py HaIPSHKEHHS.
Xumuyeckue cBoiictBa. OTHOIIEHME K KHCJIOTaM, IIeJIo4YaM, PpPa3InyHbIM
okuciurensaiM. OKUCIEHHE METAUINYECKON PTYTH 3JIEMEHTAPHOM CEpOi, XJIOPUIOM
xenesa (I11). TokcH4HOCTh KaaMHus, PTYTH U UX COCIMHCHHN.

bop. Haxoxznenue B mpupoje, MoidydeHHE, XUMUYECKHe cBoicTBa. OTHOLIEHHE K
KHCJIOTaM, IIeJo4YaM, pa3JIMdHbIM OKHCIUTeNIsIM. bopanbl (coeawHeHust Oopa ¢
BOJ10p0J1oM). bopHast 1 moinnOopHbIe KUCIOTHI, UX COJU. MeTa-, opTo-, TeTpa- 60paThl.
Terpabopar Hatpus (0ypa), OydepHble pacTBOpPbI Ha ero ocHoBe. B3ammoneiicTeue
Oypbl ¢ KucnoTamu U mesnodamu. [IpuMenenue coequHeHnit 00pa, UX TOKCUYHOCTb.
Amomunuii. Haxoxnaenue B npupoje. [lomyuenue metannmdeckoro amoMunus. Ero
XUMHUYECKHE CBOMICTBA M npuMeHeHue. AmoMmuHoTepMus. CIuiaBbl aFOMHHHSL.
OTHoleHHE ATIOMUHUS K KUCIOTaM U I1eJo4yaM, Pa3InyHbIM OKUCIUTENsIM. OKcHL
Y TUIPOKCH/]] AJIFOMUHHSL, ATFOMUHATBI U THAPOKCOKOMILIEKCHI.

Xpom, monubneH, Boabppam. Haxoxnenue B npupone. Ilonyuenne. Haxoxnenue
METAJIJIOB B DJIEKTPOXMMUYECKOM pALy HampspkeHus. llpuMeHeHue B kauecTBe
KOHCTPYKIIMOHHBIX MaTepHaioB. XHUMHUYECKHE CBOICTBa, OTHOLIEHHE K KHCIOTaM,
11eJ04aM, pa3IMuHbIM OKHCIUTENIM. CTpoeHHe U CBOHCTBA KapOOHHIIOB.
Coenunenus xpoma (1), ux BoccranoButenbHbie cBoiicTBa. Coeaunenus xpoma (111),
OKCHJ M THUAPOKCHUJ, XPOMHUTBI U THIPOKCOKOMIUIEKCHI. OKHCIEHHE COEAMHEHUN
xpoma (III).

Coenunenusa xpoma (VI): oxcua, XxpomoBas U IUXpOMOBas KUCIIOTBI, XpOMAaTbl U
JUXpOMATBI, MX IIOJy4EHUE, XUMUYCCKHE CBOWCTBA W B3aMMHBIE IIEPEXOJBI.
OxkucnurenbHble CBOMCTBA coenuHeHuit xpoma (V1) B KUCIION U 1IeNIOYHON cpeaax.
TOKCMYHOCTH COEAMHEHUI XpOoMa.

YcroituuBbie coenunenuss monuoOaena (VI) u Bomedpama (VI). MomubaeHoas
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KUJKOCTh KaK peareHt Ha gocdar-uonsl. ['eTepononucoeMHEHHS.

Mapraneu. HaxoxaeHnue B npupojie, nojaydyeHue u cBoctBa. OKCUA U THIAPOKCHU]
mapranua (Il), ux csoiictBa. Oxucnenne coeauHennit mapranua (I1) B paznuunbix
cpenax. Coequnenus maprania (I11).

Oxkcua mapranna (1V) (muposiro3uT) M ero XMMHUYECKHE CBOMCTBA, MOBEIACHUE B
KHCJIBIX M IIEJIOYHBIX cpenax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD
coenuHenuit mapranma (1V). Coemunenus wmapranna (VI), ux okucIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA U TUCTIPONIOPLUOHUPOBAHUE.

Coenunenus wmapranua (VII), okcupa, wmaprasiieBass KHCIIOTa, IE€pMaHTaHAThI,
HOoJTyuYeHHe, XMMUYEeCKHe CBOWCTBA. B3pbiBoomacHocTh okcuaa mapranma (V).
[lepmanranar xanausi, €ro OKMCIUTENIbHbIE CBOMCTBA B KUCJIOW U IICIIOYHOU Cpeiax,
npuMeHeHue. [luponns nepManranara Kanus.

Keneso, xobanbt, HUKENb. HaxoxiaeHue B mpupojie, MOJy4YeHHE METaUIOB U HX
cBoicTBa. HaxoxieHne MeTauioB B 3JIEKTPOXUMHYECKOM Py HaIPSKEHUS.
OTHOIIeHHEe K KHUCJIOTaM, ImenodaM, pasinyHbiM okuciutessM. JKemeso (11, 111),
kobaneT (I, Ill), Hmkens (I, Ill), ux oOKcHUIBI, THAPOKCHUIBI, KOMILICKCHBIC
coenuaeHusi. Conp Mopa. Deppatel. KadecTBeHHbIE peaknMM Ha HOHBI JKeJe3a,
HUKEJIA.

A3zot. Haxoxnenue B ipupoe. [lonyuenue u npumeHenue azora. CoelMHEHHs a30Ta
C BOJOPOJIOM: aMMHAK, aMUbl, UMUJbI, HUTpUAbl. CTpoeHue nona ammonus. Conu
aMMOHWUSI, UX TMIOBEJICHUE ITPU HAIPEBAHUHU.

I'uppasun u rugpokcunamul. [lomydenue, cTpoeHre, XMuMUUECKUE CBOMCTBA.
Okcuapl azora. WX monydeHue, CTPOCHHE, XMMHUYECKHE CBOMCTBA. A30THCTas
KHCJIOTa, HUTPUTHI. A30THAsI KUCJIOTA, MOJYyYE€HUE B IPOMBIIIEHHOCTH. XUMUYECKUE
CBOMCTBA a30THOM KHUCJIOTHI U HUTpaT-uoHa. CBONCTBA CMeCei a30THOUM KUCIIOTHI C
COJISTHOM (LIapckasi BOJIKa), TIABUKOBOM, CEPHOM KUCIOTaMH.

Cepa. Haxoxnenue B TpHUpOJE, MOTYyYEHHUE DJIEMEHTAPHOW Cepbl. AJUIOTPOIHUS.
XUMHUECKUE CBOWCTBA Cepbl U €€ MpuMeHeHne. OTHOLIEHHUE K KUCIOTaM, LIeI04YaM,
pasnmuuHbiM  okuciuTessaM.  CepoBogopos, cynbbuabl. COEIUHEHHS CEephl C
kucnopogom. Okcun cepsl (1V), Cepuucras kuciora u €€ ycToiuuBocTh. CynbGHUTHI
U TUAPOCYIb(PUTHI, UX TUAPOIN3. THOCEpHAs KUCI0Ta U THOCyabdar HaTpust. Okcun
cepsl (V). Cepnas kucnora. [{ucepnas kuciora. Oneym.

Xnop. Haxoxnaenue B mnpupoje. XHMHYECKHE CBONCTBA M IPUMEHEHHUE.
XI0pOBOJOPO M XIIOPOBOJIOPOAHAS (COJNSHAs) KUCIIOTA, MOTYYeHHe, XUMHUECKUE
cBoicTBa, mpumMeHenue. CoenuHeHus xjopa ¢ kuciopomoM. Oxcua ximopa (1),
XJIOPHOBATUCTas] KUCIIOTAa, TUMOXJOPHUTHL. XJopHas (OenmwibHas u3BecTh). OKCHI
xjopa (V). Xmopucrast KUCII0Ta, XJIOPUTHL. XJIOpHOBATAs KUCIOTA, XJIOpaThl. XJIOopaT
kamusi (OeproneroBa conb). Oxcuabl xmopa (VI) u (VII). Xmopuas kucnora u
nepxJoparsl, B3phIBOOMACHOCTh MEPXJIOPATOB TSKENBIX METaUIOB. TOKCHYHOCTH
XJI0pa U €ro COeIMHEHUI.

bpoM, wnon. Haxoxaenwe B mnpupoje, NONYYEHHE, XHUMHUYECKHE CBOWCTBA W
npumenenue. [lomuranorenuasl. Peakius OpoMa u moja ¢ THOCYIb(PaTOM HATPHUS.
bpomoBonopon,  OpomoBomopogHas — kuciora,  Opomuabl.  HMomoBomopon,
MOJIOBOJIOPOIHAS KUCIIOTA, HOAU IbI. BpoMHOBaTas 1 MoHOBATast KUCIOTHI, OpoMHast
Y MOJ/THASI KUCJIOTHI ¥ IX COJIH.

@rtop. Haxoxnenume B mpupone (maBukoBblii mmmar). [lomydenuwe ¢topa, ero
XMMHYECKHE CBOMCTBAa W MpUMEHEHHEe. MaTepuanbl, yCTOMYMBBIEC 110 OTHOUIEHUIO K
¢dTopy. BzaumoneiictBue ¢topa Cc BOmOH, pacTBopamu Imenoueil. DPTOpHUAbI
kucioposa. @TopoBoaopoa, GTopoBOAOPOIHAS (TIABUKOBAS) KHCIIOTA, XUMUYECKHE
CBOICTBa M pUMeHeHHue. Pollb BOJOPOIHBIX CBs3EH B CBOMCTBAX (HTOPOBOIOPOIHOM



KucnoThl. ['uapodropunsl. @TOpua-UOH KaK JTUTAHI.

3. IIpaxkTHueckue BOIpPOCH 10 TeMe/pa3ieny:
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Brrunciure pH pactBopa, mosmydensHoro npu cMemmBanuu 500 cm® 0,02 M
pactBopa CH3COOH c paBabiM 006EMoM 0,2 M pactBopa CH3COOK.

HanumuTe ypaBHEHUS! OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIM U pacCTaBbTe
CTEXHOMETpUYECKUE KOIPPUIUESHTHI:

a30THas KucioTa (KOHII.) + CBUHEI —

NepMaHraHat Kajlus + HUTPUT KaJus + TUAPOKCUT] Kalus —

XPOMUT HATPUS + OpoM+ TUAPOKCU] HATPUST —>

B cucreme 2SOz + O, 2 2503 ucxoanbie koHeHTpanuu SOz u Oz cocrapmsum 0,03
Mosb/n u 0,025 monw/n coorBercTBeHHO. [SO2] = 0,01 Monb/n. Beruucnure
KOHCTaHTY paBHOBECHS CUCTEMBI U paBHOBECHbIE KOHIIEHTpauuu SO3u O3
Hamummre peaknmm rupposnmsa v paccuurtante pH BOAHBIX pacTBOpPOB COJIEH:
a) 0,1 M cynndara xenesa (+3); 6) 0.02M kapboHat kamus

Omnpenenure, BBINAJET JU 0CaI0K IPU CIMBAHUM PACTBOPOB yKa3aHHBIX 00bEMOB U
koHneHntpanuid: 100 mur 0,01 M xnopuaa kaneis 1 300 ma 0,002 M drTopuna
HATpUS

Hanummre B MONEKyJISIpHOM U MOJIEKYJISIPHO-MOHHOM BHJI€ YPaBHEHUS PEaKIIHIA:
HUTpaT Meau (+2) + TUAPOKCH]T HATPHUs (HETOCTATOK)

XJIOpU]T ATIOMHUHHMS + KapOOHAT Kanus + Boja &

HUTpAT Oapus + cynabdaT HaTpus 2

Boruncnute pH Oydeproro pactBopa, noinydeHHoro nyrem cmemenus 50 mi 0,5 M
pactBopa ammuaka 1 200 mu1 0,1 M pactBopa X10puaa aMMOHHSI.

HanwmmTe ypaBHEHUS! OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI U PacCTaBbTE
CTeXuoMeTpudeckne Ko3ppuuneHTsr:

a30THas KUcioTa (KOHII.) + MapraHer —

XpOMMT HaTpus + OpomM+ rUAPOKCU]] HATpUs —

B cucreme N2 + Oz 2 2NO - Q ucxoaHble KOHLEHTpalMU a30Ta U KUCIOpoa
cocTaBysuTi 1o 3 Mob/J1., [NO] = 1 Monb/n1. BerurcnuTe KOHCTaHTY paBHOBECHSI CHC-
TeMbI 1 paBHOBecHbIe KoHIIeHTpauuu N2 u Oz.

Paccuuraiite pH 0,1 M pactBopa CH3COOH u 0,1 M pactBopa H3SOs.

HanwmuTe peakuuu QUCCOIMANMU, ONPENeNUTe KOHIICHTpanuu WOHOB U pH B
pacTBopax CIEIYIOIIUX 3IEKTPOIUTOB: a) 3 M ruapokcuaa ammonus; 6) 0,3 M
A30THOM KHCIIOTBI.

HanumuTe ypaBHEHUs! OKHCIUTEIHO-BOCCTAHOBUTEIBHBIX PEAKIMil U paccTaBbTe
CTEXHOMETpUYECKUE KOIPPUITUEHTHI:

nepMaHrasar kaius + cynbgart xkenesa (1) + cepnas kucnora —

MIEPOKCHUJT BOJAOPOaA + ITEpMaHraHaT Kajaus + cepHas KHUCIIoTa —

Hanumure peakuuu rugponusza u paccuurtaiite pH BOIHBIX pacTBOPOB coJeil:
a) 0,02 M oprodocdara kamus; 6) 0,005 M xnopua nuHKa

Paccuwnratite pH 0,1 M pactBopa NH3*H>O n 0,1 M pactBopa KOH.

Boruncnoure pH u pOH 1 1 6ydepnoit cmecu, cogepxaiueit 0,1 Mosb rupokcuia
amMoHus u 0,01 Mosib HUTpaTa aMMOHMUSL.

B cucreme 2NO + Cl; 2 2NOCI  paBHOBecHBbIE KOHIIGHTpALMH BEIIECTB CO-
crapsiior: [NO] = 0,04 M, [Cl2] = 0,06 moas/n , [NOCI] = 0,02 mons/i1. Beraucnure
KOHCTaHTy paBHOBecHsl cucteMbl 1 ucxoanbie KoHueHTpauu NO u Clz.

Hanummre ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi U PacCTaBbTe
CTeXHoOMeTpudeckne KodppuuneHTsr:
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19

20

21
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cepebpo + cepHast KuciaoTa (KOHIL.) —

WOJHI aMMOHHUS + HUTPUT Kalius + cepHas Kuciota— okcun azora (1) + ...
Opomua Hatpust + okeu mapranna (1\V) + cepnas kucnora (paz6.) —
Omnpenenure, BBIMAJET JU OCAJA0K IIPU CIIMBAHUH PACTBOPOB YKa3aHHBIX 00HEMOB U
koHueHtpauuii: 0,5 1 0,003 M Hutpara kaneuus u 0,5 1 0,2 M kapOoHaTa HaTpusl.
B cucreme 2N20 + Oz 2 4NO paBHOBECHBIE KOHIIEHTPAILIUH BEIIECTB COCTABIISIOT:
[N2O] = 0,08 mons/1, [O2] = 0,04 mons/i, [NO] = 0,06 mons/i1. Beruuciure usme-
HEeHHue cTaHaapTHOM sHeprun [ n60ca u ncxonnsie konnentpauu N2O u O
Hanummre B MOJIEKYJISIpPHOM U MOJIEKYJISIPHO-MOHHOM BHJI€ YPaBHEHUS PEaKIIHIA:
HUTpAT pTYTH (+2) + cynbdun Hatpus 2

XJIOpHUJI aMMOHUA + Boja 2

oprodocdar aroMUHHS + THAPOKCU Oapus (M30BITOK) 2

Paccuuraiite pH 0,1 M pactBopa HCl u 0,1 M pactsopa HF.

HanwmuTe ypaBHEHUS! OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI U PacCTaBbTE
CTEXUOMETpUYECKUE KOIPPUITHUESHTHI:

a30THas1 KUCJIOTa (KOHLI.) + Kanui —

nepxjopar Kaus + cyab(UT Kanus + cepHasi Kuciora—

Hanmmmre peakuuu ruaponusa U paccuntaite pH BOJHBIX pacTBOPOB CoOJICH: a)
0) 0,4 M xnopuaa kobanpra (+2)

Onpenennure pacTBOPUMOCTh OCaJKa TUAPOKCHIA *kene3a (+3): a) B Boje U 0) B
npucytrctBuu 0,1 M runpokcuia HaTpus.

B cucreme 2SO, + O, 2 2503 wucxomanbie koHHeHTpauu SOz u Oz cocTaBisum
no 3 Momnb/n., [SO3] = 2 Monb/’. Beruncnute KOHCTaHTY paBHOBECHUSI CUCTEMBI U
paBHOBecHbIe KoHTIeHTparn SO2 u Oy .



3AJTAHUSA 151 JMATHOCTHUYECKOM PABOTHI
OBPA30OBATEJIbHON TPOI'PAMME CIIO

Tun
3aqaHus

Howmep
3a/1aHus

Coneprkanue 3a1aHus

[IpaBuibHBIN OTBET

3amanus
3aKpPBITOTO
THIIA

c OOHUM
NpasUIbHbL
M Omeemom

—  3a0aHus
1-12

3amauue 1

DneKkTpoHHass  KOH(UTrypauus  OCHOBHOTO
COCTOSIHMSI DJIEMEHTa C 3apsAnoM sigapa +24
HUMECT BUA...

a) 1522522p®3s23p°® 4s3d°

6) 1522s22p°3s23p°® 4s13d°

B) 1522522p%3s23p°® 4s13d*°

r) 1522522p®3523p°® 45230*

a

3amauue 2

dopmya BeliecTBa, B KOTOPOM pean3yeTcs
METaLTAYECKUIA THIT CBSI3H, HIMEET BHUI. ..

a) CO2

0) Ca

B)C

r) CaC;

3aganue 3

[Ipu cropanun Ca maccoil 20 r BbLIETHIOCH
317,5 x/Ix temnorel. TepMoxuMuueckoe
ypaBHEHHE PEaKLIUU UMEET BHI. ..

a) 2Ca + O, — 2Ca0 + 317,5 xJIx

6) Ca+ 1/20,— CaO + 317,5 xJIx

B) 2Ca + O2 — 2Ca0 + 1270 xdx

r) 2Ca + O, — 2Ca0 + 635 k/Ix

3aganue 4

CKOpOCTbh XMMUYECKOH peakiuu MexXay cepoit
Y METAJJIOM HE 3aBHCHUT OT...

a) TeMIeparypsl

0) TJIoIMaad TTOBEPXHOCTH CONPUKOCHOBEHUS
BEIIIECTB

B) IPUPOJIbI METAJIA

T') AaBJIEHUsI

3aganue 5

YpaBHeHue
BUI. ..

a) CaCO3 + H.SOs— Ca + H20 + CO2
0) Zn + CaSO4 —Ca + Zn SO4

B) CaCO3— CaO + CO2

r) Li2O + CO2— Li2CO3

p€akuuu COCAWMHCHUA HMECT

3amanue 6

dopMyIia BEIECTBA, TIPH DIIEKTPOIUTHIECKOM
JIMCCOLUALIAH KOTOpPOTO obpasyercst
HanOOJIbIIIEe KOJIMYECTBO HOHOB, IMEET BHIL. ..
a) HNO3

0) Ca(NO3)2

B) Fe(NO3)3

r) KNO3

3aganue 7

Kakuve 3HayeHuss mNpUHUMAET MarHUTHOE
KBaHTOBOE YHMCIO Ui  opOuramedn  d-
MOAypOBHs?

a)0,1,2




Tun
3a1aHusd

Howmep
3aJlaHus

Coneprxanue 3agaHust

IIpaBUIBHBIN OTBET

c
MHOdHCECE
EHHbIM
evibopom —
3a0aHUs

6)-2,-1,0,+1, +2
B)-1, 0, +1
nl,23

3aganue 8

CorinacHo TEPMOXMMHYECKOMY YPaBHEHUIO
2HgO= 2Hg + Oz — Q peakius sBisieTcs. ..

a) U30TEPMHUUECKOI

0) IHI0TEePMUYECKO

B) 9K30TEPMUYECKOM

T') anquabaTHYECKON

3aganue 9

B pacTBOpe Kakoro BeIecTBa METHIIOPAHIK
UMEET KENTHIH 1BeT?
a) NazS
6) LiCl
8) HCI
r) HaPOs

3aganue 10

CokpallleHHOE HOHHOE ypaBHeHue peakiuu H*
+ OH™ = H20 cooTBeTCTBYET B3aUMOJECHCTBUIO
a) a30THOM KHUCJIOTHI C TUAPOKCUIOM MarHus
0) CepOBOJIOPOTHOM KHUCIOTHI C THIPOKCHIOM
HaTpus

B) CEpOBOJIOPOAHON KUCIOTHI C THIPOKCHIOM
KaJIBIIHS

T) COJITHON KMCJIOTHI C THAPOKCHIOM KAJIUs

Samganue 11

BoccTaHoBlieHHE TOJNBKO MOJIEKYN BOJBI Ha
KaroJle  MPOUCXOTUT TPHU  DIEKTPOJIU3E
pactBopa...

a) ZnCl>

0) KCI

B) FeClz

r) CuCl>

3amauue 12

C KakuMH W3 CIEIyIOUIMX BEIIECTB MOXET
pearupoBathb okcu azora (V)?

a) CaCl

0) H20

B) H2SO4

r) HCI

3amauue 13

C KaKUMHU MeTallJIaMH MOJKET
B3aMMOJICHCTBOBATh PacTBOpP Cyibdara Meau
(m?2

a) Zn

0) Hg

B) Fe

r) Ag

3amanue 14

dopmyna BEIIECTBA, c KOTOPBIM
B3aUMOJCHCTBYET HHUTpPAT QIIOMUHUA B
pacTBope, UMEEeT BUJI. ..

a) Ca(OH):

0) Fe(NO3)3




Tun Howmep N
Copepxanue 3a1aHus [IpaBuiIbHBIN OTBET
3aJJaHus 3aJJaHus
13-19 B) KCl
r) KOH
3aganue 15 | @opMyabl HOHOB, C TIOMOIIBIO KOTOPBIX | &, T
MO>XHO yCTaHOBUTh KAUeCTBEHHBIH COCTaB
xnopuzaa xxenesa (111), umeror Bu. ..
a) SCN-
6) Ba?*
B) SO4*
r) Ag*
) CI
3aganue 16 | [lnsg cMelieHus XUMHUYECKOrO0 paBHOBECHs B | @, B, T
cucteme 2NO + Oz 2 2NOz + Q B cropony
o0pa3oBaHus POIYKTOB peakuuu
HEOOXO0MMO. ..
a) NOHU3UTH TeMIepaTypy
0) MOHU3UTH JIaBJICHUE
B) YBEJIMYHMTh KOHIEHTPALMIO KHUCJI0POAA
') IOBBICUTH /1aBJIeHHE
1) HOBBICUTb TEMIIEPATypy
3amanue 17 | YKaXuTe XapaKTepUCTUKH, KOTOPHIMH MOXHO | a, 0, 1
KJaccu(uIMpoBaTh XMMUYECKYIO peakiuio N2
+3H2 2 2NH3 + Q:
a) OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHAS
0) 3amMenIeHus
B) oOpaTumas
T') SHAOTEpPMHUYECKas
1) IK30TepMHUYecKast
3ananue 18 | Conm, moaBepraromuecs ruipoausy a,B, T
a) (NHas)2S
0) BaCl.
B) Na2CO3
r) CuSOg4
3ananue 19 | AMdoTepHBIM THAPOKCUAOM SBISETCS: a,0,r
a) Cr(OH)s
0) AI(OH)s3
B) Mn(OH):
r) Be(OH):
Ha 3ananue 20 | YcraHOBHTE COOTBETCTBUE MexAy ¢opmynoi | a—1I
coomeemc BELIECTBA U €r0 Ha3BaHUEM 6-b
meue — B— /1
3a0anus MonekynsipHas popmyna: r-B
20-22 a) l2
0) PHs
B) FeS;
r) NH3

Hassanue Bemectna:




Tun
3a1aHusd

Howmep
3aJlaHus

Coneprxanue 3agaHust

IIpaBUIBHBIN OTBET

Ha
nocneoosa
MmebHOCMb
- 3a0aHusl
23-25

A) 6pom
B) pochun
B) ammmax
I') iiox

J1) muput

3amaunne 21

VYcTaHoBUTE COOTBETCTBHE MCXKAY BHUHIAOM
XHMHYECKOM CBSI3U B B€IICCTBOM

Bun xumuueckoi cBs3u:
a) MOHHAs

0) KOBaJICHTHAs

B) BOJIOPO/AHAS

') MeTaJITn4ecKast

Hazpanwue BemiecTna:
A) nMHK

b) xnopua Hatpus
B) ammuax

I') metan

3amaune 22

Ycranosure COOTBETCTBHE MEXKY
XHMHYECKHM D3JEMEHTOM W KOJHWYECTBOM
HEWTPOHOB B sIpe aToma

XUMUYECKUI 3JIEMEHT:
a) pocdop

0) HaTpuii

B) TUTaH

T) aTFOMUHUHT

Ywucio npoToHOB:
A) 14
b) 26
B) 16
12

3amauue 23

Pacnionoxure  37M€MEHTBI B TIOpPSIIKE
YMEHBIIEHHUS SJIEKTPOOTPHUIIATEIIEHOCTH

a) Al

0)F

B) B

r) N

1O

0-1-r-B-a

3amanue 24

Pacnonoxure
yBEJIUYEHUS
CITOCOOHOCTH MX aTOMOB.
a)P

0) Al

B) Cl

r)F

OJICMCHTBI B MOpAIKE
BOCCTAaHOBHUTEIIFHOMU

r-B-a-i-o




MIPOU3BOJICTBA CEPHOW KHUCIIOTBHI IOTYYArOT
KOHTaKTHBIM criocoOoM. B kaudecTBe ChIpbs B
OCHOBHOM TIPUMEHSIIOTCS dJIEMEHTapHas cepa
u muput. [IpUHIKUI KOHTaKTHOrO crocoda
3aKJTFOYAETCs B IPOITYCKAHUH CMECH BO3AyXa U
cepuucroro raza (SO2), MOIy4eHHOTO MpPHU
00XWTe TMHUPUTA WU CKHTAaHUU CEphbI, HaJ
KaTaau3aTopoM. B pe3ynbraTe CepHHCTHIN ra3
okucisieTess 0 cepuoro anruapuaa (SOz),
KOTOPBIi 3aTeM MOTJIONIAeTCS
KOHIICHTPUPOBAaHHOM CEpHOM KHUCIOTOM C
o0pa3oBaHUEM OJIeyMa.

3amanue:

OpHOlf M3 IPOMEXYTOYHBIX
MOJTYYCHHUSI CEPHOU KHUCIIOTHI SIBJISICTCS
4FeS; + 1102 = 2Fe203 + 8S02 + Q.
JIns1 MOBBIIEHHST CKOPOCTH JTAHHOM peaKInu

cTagui

Tun Howmep N
Copepxanue 3a1aHus [IpaBuiIbHBIN OTBET
3aJlaHus 3aJlaHus
n) Si
3aganue 25 | Pacmonokure ~— 3JeMEHTHl B MOpAIKe | A-0-r-a-B
ocnabyeHusl KUCIOTHBIX CBOMCTB 00pa3yeMbIX
VMU BBICIIUX OKCHJIOB:
a) Si
0)S
B) Al
r)P
) Cl
3anaHus 3amanne | | Macca nutpara HaTpusi, HeoOxomumas i | 0,7147
OTKPBITOTO npurotoBienus 300 mu 0,2M pactBopa, paBHa
Tumna’ r.
pacuetHsle | 3amanue 2 | Paccuutate HOpManibHyr0  KoHueHTpanuio | 0,2 Moib/n
3amaun  (1- pacTBOpa CEpHOM  KHCIOTBI, €CIU  €ro
5) MoJIgpHasi KoHIeHTpaius pasHa 0,1 Mo/
3amanue 3 | MaccoBast noist (B) cepbl B okcue cepsl (V1) | 40
SO3 paBHa %.
3amanne 4 | Paccumtare TemmeparypHblii KO3 HUIHEHT | 2
CKOPOCTH peaKklUd, €clu NpU MOHMKEHUU
temriepatypbl oT 240°C nmo 210°C ckopocTh
peakIMM yMeHbIInIach B 8 pas
MUHH- 3aganue 5 | Paccumraiite pH 0,001M pactBopa cepHoit | 2,7
KENChI KHCIIOTBI
(3amanus 6-
10)
3aganue 6 | Cpena B BOJHOM pacTBOpe KapOOHaTa HaTpus | IIEIOYHYIO
nMeeT peaKkuuio
3amanue 7 | B mpombiennocta 90% ot obriero oovema | 6, B

2 3aganus oTkpeIToro THNa (25-30 3agaHMmii).




Tun
3a1aHusd

Howmep
3aJlaHus

Coneprxanue 3agaHust

IIpaBUIBHBIN OTBET

Teoperuyec
KUH BOIPOC
(otBer 1-3
MpeIokKEH
)
Bormpocsr
13-20

HEeO0XO0INMO. ..

a) IOHU3UTH JABJICHUE

0) YBeJIMYHUTH IUIOHIA]b
NUPHUTA

B) MOBBICHUTH KOHIEHTPAIIUIO KHCJIOPOa
T') MOHU3UTH TEMIIEPATyPy

NOBEPXHOCTH

3amanue 8

B nmpomsinierHoctr 90% ot o6miero oobema

MPOU3BOJICTBA CEPHOM KHUCIOTHI TOIYYalOT

KOHTaKTHBIM criocoboM. B kaudecTBe chlpbs B

OCHOBHOM IIPHMEHSIOTCS JIEMEHTapHas cepa

u nuput. [IpuHIMI KOHTaKTHOro crocoba

3aKJII0YAETCs B IPOITYCKAHUH CMECH BO3/1yXa U

cepuucroro raza (SO2), MOIY4EHHOTO MpHU

00XWre TMUPUTA WU CKHUTAaHUM CEphI, HaJ

KaTaau3aTopoM. B pe3ynbraTe cepHHUCTHIN ra3

okucisieTes 1o ceprHoro anruapuaa (SOz),

KOTOPBIi 3aTeM MOTJIOLIAeTCS

KOHIICHTPUPOBAaHHOM CEpHOM KHUCIOTOM C

o0pa3oBaHHEM oOJieyMa.

3anaHue:

IIponiecc modydyeHUss CEpHOM KHCIOTHI U3

MTUPUTA BKJIIOYAET CIEAYIONIHE CTaIuH:

1) 4FeSz + 1102 = 2Fe203 + 8S02 + Q

2) 2S02+ 02 +» 2503+ Q

3) SOz3+ H20 = H2SO04 + Q.

CyMMapHOe ypaBHEHHE UMEET BUJ]

4FeS2 + 1502 + 8H20 = 2Fe203 + 8H2S04.

Macca 98%-Horo pacTBopa CEpHOU KHUCIOTHI,

nmojlyueHHass w3 2,4 T T[UpUTa, paBHA
TOHHE(-aMm).

3aganue 9

HY)KHOG 3HA4YCHHUC pH pacTBOpPOB CO3OAKOT U
noaAACPKUBAIOT IMOCTOAHHBIM C ITOMOIIBIO ...

(em.4.)

OydepHoro
pacTtBopa

3amanue 10

B npomeiiennocta 90% ot olmiero oovema
MPOU3BOJICTBA CEPHOW KHUCIOTHI TMOTYYarOT
KOHTaKTHBIM CIIocoO0M. B kadecTBe CHIpbS B
OCHOBHOM TPUMEHSIIOTCS dJIEMEHTapHas cepa
U TmuputT. [IpHHIONAIT KOHTAaKTHOTO Crocoda
3aKJIFOYAeTCs B IPOMyCKAaHUH CMECH BO3yXa U
cepauctoro rasza (SO2), MOIy4eHHOTO TIPHU
00XWUre MUPUTA WU CKUTAHUM CEphI, HaJ
KaTajau3aTopoM. B pe3ynbTaTe CepHUCTHIN ra3
okucisiercs o ceprHoro aHruapuaa (SOz),
KOTOPBIN 3aTeM MOIJIOIIAETCS

32




Tun
3a1aHusd

Howmep
3aJlaHus

Coneprxanue 3agaHust

IIpaBUIBHBIN OTBET

KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOM C
o0pa3oBaHUEM OJIeyMa.

3amanue:

loperne cepsl B W3OBITKE  BO3ayXa
MIPOUCXOUT COTJIACHO YPAaBHEHUIO PEaKIUU S
+ 02 —S0,. O6beM Bo3yXa, HEOOXOAUMBIMA
st cropanust 10 T cepsl, comepxamieit 4%
HETOpIOYMX MpUMECeH, paBeH 1. (OTBET
MIPUBECTH C TOUHOCTHIO 110 11ebIX. OObeMHYIO
JIOJII0 KUCIIOPOJia B BO3AyXE MPHUHATH PAaBHOM

21%.)

3amaune 11

J1i1st IpOU3BOJCTBA YyTyHA B IOMEHHBIX Tedax
HEOOXOTMBI CIIE/TYOIIINE VICXOJTHBIC
Matepuanabl  (IIMXTA):  JKEJIE3HblE  PYyAbI,
ToumBO U (umrockl. OCHOBHBIE KEJIE3HBIC
pyasl  TPEACTABISIOT  COOOW  OKCHJIBI,
KapOOHAThl M JpPYyrHe COCAMHEHHS KeJesa:
FeoOs — kpacHbiid  kenesnsk, FesOs —
MarHuTHBIN xene3Hsk, Fe203nH0 — Oypsrii
xkene3nsk, FeCOs — mmaToBhIil KeIe3HIK U
npyrue. TomnuBoM JUisl JIOMEHHOM IUIaBKU
CIIY’)KUT KOKC — TIPOJIYKT CYXOH NEeperoHKu
KaMeHHoro yrid. [Ipu cxuranuum TomiuBa B
JOMEHHOM T€4YM TIPOMCXOIHWT CTOpaHHe
yriiepojia coriacHo ypaBHeHHIo peakiuu C +
02 — CO2 + Q. OOpa3zyroomuics OKCUI
yriaepoaa (V) B3alMO/JICIICTBYET C
pacKajleHHbIM YIJIeM COIJIACHO YPaBHEHMIO
CO2 + C— 2CO. Oxcun yrmepoma (Il) u
TBEPIBIA  YIJIEpOA  SBISIOTCS OCHOBHBIMU
BOCCTAHOBHTEIISIMU JK€JI€3a U3 €ro OKCHIIOB.
BoccranoBnenue jxene3a OKCHJIOM YIiepoja
(1) mpoucxoauT MOCIETOBATEIILHO

Fe203— Fe304 (Fe203FeO) — FeO— Fe.
3amanue:

BoccraHoBneHre  MarHUTHOTO — KeNe3HsKa
BKIIIOYAET CTaJHi0, KOTOpas MpOTEeKaeT
coracHo ypaBHeHHIO peakuu FesOs +CO—
3FeO + CO2 — Q. Jlns yBemWYeHHS BBIXOJA
KOHEYHOTO MPOAYKTa HEOOXOUMO. ..

a) MNOBBICHTh KOHIEHTPALUHIO OKCHIA
yraepoaa (11)

0) NOBBICHUTH TeMIIEPATYpPy

B) MOBBICUTH KOHIICHTPALIMIO OKCUAA YIIepoia
(V)

T') HOHU3UTH TEMIIEPATYPY

a, 0




Tun
3a1aHusd

Howmep
3aJlaHus

Coneprxanue 3agaHust

IIpaBUIBHBIN OTBET

IIpakTnko-
OPHUEHTHUPO
BaHHBIC
3a1aHUs

(3amaHus
21-25)

3amanue 12

JJ11 mpoM3BOICTBA YyTryHa B JOMEHHBIX Ie4ax
HEOOXOAUMBI CIICYIONIHE UCXO/IHBIC
Matepuanabl  (IIMXTa): JKEJIEe3Hble  PYAbI,
TommMBo U (pmrocsl. OCHOBHBIE KeNE3HBIE
pydbl  TOPEACTaBISIIOT  CcOOOM  OKCHIBI,
KapOOHAaTBl M Jpyrue COCIUHEHHUs IKelesa:
FeoOs — kpacublii  okenme3nsik, Fes0s —
MarHuTHbIN skenesHsk, Fe,03nHO — Gyperit
xkene3Hsk, FeCO3 — mmaToBeIi JKeJIe3HIK U
npyrue. TommuBOoM UIsi JTOMEHHOM TUIABKU
CIIY’)KHUT KOKC — MPOJIYKT CYXOHl MEpEeroHKu
KaMeHHOTO yris. Ilpu cokuraHwm TOIUTHBA B
JIOMEHHOH Te4Yd TMPOUCXOIUT CropaHue
yriiepojia CoriiacHo ypaBHeHHIO peakiun C +
0, — CO2 + Q. OOpazyromuiics OKCHI
yriepoja (V) B3aUMO/JICICTBYET C
pacKajJeHHBIM YIJIEM COTJIACHO YpPaBHEHUIO
CO2 + C— 2CO. Oxcua yraepoma (II) u
TBEPABbI YIJIepOJ SBISIOTCA OCHOBHBIMU
BOCCTAHOBHTEIISIMU JK€JI€3a U3 €ro OKCHIIOB.
BoccranoBnenue xene3a OKCHUAOM YIiepoja
(1) mpoucxoauT MOCIEIOBATEILHO

Fe203— Fe304 (Fe203FeO) — FeO— Fe.
3ananue:

CymmapHOe  ypaBHEHHE  BOCCTAHOBIICHHS
JKeJe3a U3 MarHUTHOTO JKeJIe3HsIKa UMEET BHT
FesOs + 4CO— 3Fe + 4CO2. Macca
MAarHUTHOTO J>KEJIe3HsAKa C MAacCOBOM J0JIei
npumecet 13%, HeoOxoaumast 1715 OTyYEHUS
10 T xene3a, paBHa ___ ToHHe(-am). (OtBer
MIPUBECTH C TOYHOCTHIO JIO TEJIBIX. )

16

3agaunue 13

Uro Takoe ocHoBaHue 1o Teopuu bpeHcrena-
Jloypu?

Mounekyiibl 1581071
VIOHBI,
[IPUCOEIUHSIOIINE

ITPOTOHBI

3amauue 14

@u3nyeckuil CMBICII HOMEpa Iepuoja B
MIEPUOTUYECKON CHCTEME.

Hucno
AJIEKTPOHHBIX
YPOBHEH B aToMax
paBHO HOMEpY
MEepUOJIa.

3amanue 15

YeM OTIMYAIOTCA aTOMBI HW30TOIOB OIHOTO
yemMenTa?

YuciioM HERTPOHOB

3amanue 16

[IpuHanneXHOCTh aTOMa K ONpEeAeIEHHOMY
XUMHUYECKOMY 3JIEMEHTY OIPEEIISIeTCs . . .

3apsgom siapa




Tun Howmep N
Copepxanue 3a1aHus [IpaBuiIbHBIN OTBET
3aJlaHus 3aJlaHus
3ananue 17 | B3aumoaencTBue aTOMOB, KOTOPOE CBSA3bIBACT | XMMHUYECKas CBS3b
UX B MOJIEKYJIbI, HOHBI, paJAUKaJIbl, KPUCTAJIIbI
— 970 ...
3ananue 18 | [lepeuncnure  gocromHcTBa — xumuueckux | I[Ipocrora, HE
METOJIOB aHAJN3a. TpeOyIOT JOpOroro
o0opynoBaHusi U
rpagyupoBOK IO
CTaHJIaPTHBIM
oOpasiam, BbICOKast
TOYHOCTb.
3ananue 19 | ChopmynupyiiTe NpUHIMI SKBUBAJIIEHTHOCTH, | B TOYKE
HCII0JIb3YEMBIi B TUTPUMETPUUYECKOM | SKBUBAJIEHTHOCTH
aHause. YHCIIO MOJIb
SKBHUBAJIEHTOB
TUTpPAHTa  TOYHO
pPaBHO YUCIY MOJb
HKBHUBAJICHTOB
pearupymouero ¢
HUM aHaJIUTa
3amanne 20 | C xakoii 11enbIo BCA MEpHas mocyza pasjeneHa | Jns  onpeneneHus
Ha KJIacChl TOYHOCTHU? BEJTMYUHBI
MOTPEIIHOCTH
u3MepeHus: oobema
MEPHOU NOCY bl
3ananue 21 | OOBsACHUTE pa3HUILY MEKIY METOJIOM aHanu3a | Meroa aHanus3a
Y METOJUKOH aHamn3a MIPUMEHSIETCS
0€30THOCUTETBHO K
00BEKTy aHalu3a, a
METOJMKA B
noApoOHoi (opme
OIIHMCHIBAET BCE
orepaluy aHajau3a
KOHKPETHOT'O
00BEKTA.
3amanue 22 | TUTPYIOT  CWIBHYKO  KHCIOTY  CHJIBHBIM | 7, METHUIIOBBII
ocHoBanueM. KakoBo 3HaueHue PH B Touke | opaHKeBBIN
HKBUBAJIEHTHOCTU? YKaXUTE XOTS Obl OAMH
WHMKATOP, KOTOPBIH MOJKET OBITh
WCIIOIb30BaH JIJIsl UH/IUKAI[UU KOHEYHON TOUKHU
TUTPOBAHUS
3anmanue 23 | [lna ompeneneHus oOmIel >KECTKOCTH BOJABI | DPHOXPOM
B3siTa mpoda oovemom 100,0 mit. Onpenenenue | YepHbId-T
IIPOBOAMIIN METOJIOM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS B
ammuadHoM Oydepe. [Ipennoxure HHAUKATOP
JUIs (pUKcaIy KOHEYHOW TOYKU TUTPOBAHUSL.
3amanue 24 | B kakoit cpeme HeoOxomumo mpoBoauTh | Lllemounoii

KOMITJICKCOHOMETPHUICCKOC TUTPOBAHUC




Tun Howmep N
Copepxanue 3a1aHus [IpaBuiIbHBIN OTBET
3aaHus 3aaHus
KaTHOHA MarHus?
3ananue 25 | [lpu  BemomHeHMH  paboOTHI  J1abOpaHTa | METOA
XMMHYECKOTO aHanm3a TOTOBST U3 | IUIIETHPOBAHUS

KOHIICHTPUPOBAHHOM cosiHo# kucnotsl 0,1 M
pacTtBop. 3aTreM HOPOBOIAT ONpPENETICHUE
TOYHOM  KOHIICHTPALlMM  C  ITOMOIUBIO
TeTpabopaTta  HAaTpusi, B3SB  HECKOJBKO
HaBECOK, MEPEHOCIT HABECKHM B KOJOBI Jis
TUTPOBAHUS M IMOCJIENI0BATEIBHO TUTPYIOT.
Kak Ha3pIBaeTcss TakoW METOJ OIpEACIICHUs
KOHIICHTPAllUK pacTBopa?




