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[Tporpamma yuebuoi#t mucummiabl «XHMIMSI» cocrasnena na ocaose I'OC BIIO mo
HampapineHuio noAroToBKH 44.03.05 Ilegarorumueckoe oOpaszoBaHue (¢ AByMs npoduIsMH
MOJITOTOBKH), YTBEP:KAEHHOTO NpHKa3oM MuHHcTepeTBa oOpasosanus u Hayku JIHP «20» anpens
2016 1. Ned22 u «Ilonoxenus o0 opraHmsamuu y4eOHOro mpolecca B 00pa3oBaTeIBHBIX
OpraHM3alHsgX BBICHIETO HmpodeccHoHanbHOro odpaszopannsa Jorenkoit Hapomnoit PecyOnnku»,

YTBEpXKIEHHOTO TpHKa3oM MuHncTepeTBa 0OpaszoBanus H Hayki JJHP «30» okrsadps 2015 r.
Ne750.
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IIporpamma yueOHOI QUCHHIUIHHBI YTBEP/KIEHA HA 3aceIaHHH
Kadepr HEOPraHUIECKOM XUMHH

ITpotoxon Ne 5 ot «16» nexabps 2016 . — ]
H.o. 3a6. kaghedpoil neopeanuyeckoil xumuu - Wrnartos A.B.

IIporpamma y4e6HOI QHCHHILIHHEI 0700peHa y4edHo-MeToaHYecKoii KoMHccHeil
Qusuro-mexHuyecko20 (haxyrvmema

ITpotoxon Ne 4 or «14» nmexabps 2016T.
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KOMHCCHH (haKy/IpTeTa ,// - Koternxo B.H.
4

ITporpamma yuebHoil qucnuninabl oqodpena yuedH0-MeTOAHYECKOM KOMHCCHET

XuMu4ecko20 (haxyrbmema

IIpotokon Ne 4 ot «19» mexabps 2016 r.

[Ipencenarens yuebHO-METOHIECKOI £
KOMHCCHH (haKyIbTeTa vl bl S16nouxona H.B.




1. OOgacTtb npuUMeHEeHMST M MeCTO [IMCHMIUIMHBI B Y4yeOHOM mpouecce: YdeOHas
JUCLUUIUINHA «XHMUS» OTHOCHTCA K BapuUaTMBHON dYacTH mnpodeccuoHanbHoro Omoka. Jlns
U3yYeHHs] JaHHOW y4eOHOH JMCIUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS U HaBBIKH,
(opMHupyeMble MPEALIECTBYIOIIUMH U COMYTCTBYIOIIMMHU AMCUUIUIMHAMM - MaremaTuyeckui
aHaym3. OOmIas W JKCIepUMEHTalNbHas Qu3uka (MoJeKyyispHas (U3NKA, TEPMOIMHAMHUKA).
Okounorus. Punocodus.

Crpykrypa
ouHas hopma 3ao4Has popma
XapakTepucTHKa y9eOHOW AUCIIUIUINHBI obyuenus Ha base oOyueHud Ha Gase
CIIO CIIO BIIO
0CO 0OCO
(yckop.) (yckop.) | (ycxkop.)
YpoBeHb BEICIIEr0 MPO(HEeCCHOHATHEHOTO B aKaIABDIAT
00pazoBaHMs p
O06pa3oBarenbHO-KBATU(UKAITTOHHBIT
YPOBEHb: Axanemuueckuii 6akamtaBp

(44.03.05) neoazocuueckoe oopazosanue

Hanpasnenue noaroToBku
(c IByMs MpOQMIIIMU MTOATOTOBKH)

[Ipoduis usuka u ungpopmamuxa

KonunuecTBo copepxaTenbHbIX MOTyJIEH 2
(Tem)

Jucuuruinaa 6a30Boi / BapuaTUBHOM YacTu

N ) IIpodeccuonanbubiii 010K, BapUaTUBHAS YaCTh
00pa3oBaTeNbHOM MPOrpaMMBbl

meKywull, MOOYJIbHbIL KOHMPOIb U UMO208as.

DOopMBI KOHTPOJISL .
p P ammecmayus (3a4ém).

ouHas (popma *3a0unasn gpopma
TokazaTe T 00y4eHus Ha 6asze 00yueHus Ha basze
0Co *CIIO 0Co CIIo BIIO
(yckop.) (yckop.) | (yckop.)
KonunuecTBo 3a4eTHBIX eAMHHULL (KPEAUTOB) 3 3
KonnuecTBo yacos 108 108
I'ox moaroroBku 5 5
Cemectp 9 9
KoauyecTBo yacoB
- JICKIIMOHHBIX 14 4
- MPAKTHYECKUX, CEMUHAPCKHUX
- 1a00PaTOPHBIX 28 6
- CAMOCTOSTEJIbHON pabOTHI 66 98
B T.4. MHJIMBUIYaJIbHOE 3aJaHUE
HenenbHoe konm4ecTBO 4acoB, T.4.
ayJIUTOPHBIX 3 0,5
CaMOCTOSITENIbHOM pabOThI CTyIEHTa 4 7

OCO — obmee cpenHee odbpa3zoBaHUE

CIIO — cpeanee nmpodeccrnoHAIbEHOE 00pa30BaHNe

BIIO — BrIcmiee npodeccroHaabHOE 00pa3oBaHKe

1- B cootBercTBHU ¢ OOII (OCHOBHO# 00pa30BaTEIBHON MTPOTPaAMMOiL)




2. Onucanye IMCHMIIINHBI

eau u 3agaun.

Ileny - HAYYNTH CTYJICHTOB WCIIOJIb30BaTh 3HAHUS OOIIEH XMMHH JUIsl aHAIU3a CTPOCHHS,
XUMUYECKUX CBOMCTB BEIECTB, YCIOBHUI MPUTOTOBJICHUS PACTBOPOB M TMOJIYUCHHUS COCAMHEHUH,
aHaJM3a W TPOTHO3MPOBAHMS WX BJIUSHUS Ha OKPYXAIOMIYI0 Cpeay, Ha AKOJOTHYECKYIO
00CTaHOBKY, JUTSI BRITIOTHEHUS (PU3NICCKOTO U XUMHYECKOTO YKCIIEPUMEHTA.

3a0auu — YCBOCHHE TEOPETHUYECKHMX OCHOB OOIIEH XHWMHH, KOTOPHIC IO3BOJMIA OBl
OBJIQJICTh OCHOBHBIMHM 3aKOHAMHU U TOHATUSMH, ONEPUPOBATH UMHU TPHU W3YUYEHUU OTJEIHHBIX
JTUCITUTUINH; 0000ImMTh (aKTHUECKHUH MaTepHall IIKOJIBHOTO Kypca; PacCMOTPETh OCHOBHBIC
aCMeKThl XMMUU TPOCTHIX BEIIECTB U COCIUHEHUH S-, p- U d-2JIEMEHTOB, OMPEAEIUTH POJIb
HEOPTaHWYECKONW XMMHUH B PEHICHUH (DU3NYCCKUX, IKOJOTUUYECKUX, HAYYHO-UCCIEAOBATEIIbCKUX,
XO3SIICTBCHHBIX MPOOIIEM.

TpebGoBanus K pe3yjbTaTaM O0CBOeHHS] TUCHUILIMHBI: [Iporiecc n3ydyeHUs] AUCHUTUTHMHBI
HarpaBieH Ha (HOPMUpPOBAHHME DJIEMEHTOB CJEIYIOIIUX KoMIeTeHIHuid B coorBercTBuu ¢ ['OC
BIIO no naHHOMY HampaBJICHUIO TTOATOTOBKH (TIPODHITIO):

a) oowexynomypnoix (OK):

CIOCOOHOCTBIO MCIOIB30BaTh OCHOBBI (PHIOCO(CKUX U COLMOTYMAHUTAPHBIX 3HAHUI
Uit hopMUpOBaHUs HaydHOTO MUpoBo33peHus (OK-1);

CIIOCOOHOCTBIO MCIOJB30BaTh €CTECTBEHHOHAYYHBIE M MaTeMaTH4eCKUe 3HAHUS s
OpPUEHTHUPOBAHHS B COBPEMEHHOM HH(popMarimoHHOM npoctpancTse (OK-3);

CITOCOOHOCTBIO K cCaMoOpTraHmu3aIiuy u camoodpazoBanuto (OK-6);

0) oowenpogheccuonanvuvix (OIIK):

CIIOCOOHOCTBIO  OCYIIECTBISITh OOy4YeHHE, BOCHHTAHHE U pa3BUTHE C YYETOM
COIMATILHBIX, BO3PACTHBIX, NMCUXO(U3UUECKUX U WHAUBUIYAIBHBIX OCOOCHHOCTEH, B TOM
gucie 0coObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oO0ydarommxcs (OITK-2);

TOTOBHOCTBIO K  TICHXOJIOTO-TIEJIATOTHYECKOMY  CONPOBOXKICHHUIO  Y4eOHO-
BocrnutatenbHoro nporiiecca (OIMK-3);

TOTOBHOCTBIO K NMPO()ECCHOHANBHON JEeSITeIbHOCTH B COOTBETCTBUU C HOPMAaTHBHO-
MpaBOBBIMU JTOKYMeHTaMH cdepbl oopazoBanus (OI1K-4);

6) npogpeccuonanvnvix (I1K) :

HAYYHO-MCCJIe10BaTeIbCKAsS 1eSITeIbHOCTD:

TOTOBHOCTBIO HCIOJIB30BATh CUCTEMATH3UPOBAHHBIC TEOPETHUYECKUE M MPAKTHUECKUE
3HaHUS ISl TIOCTAHOBKHU U PELICHHs UCCIEA0BATEIbCKUX 3a7ad B 00JIaCTH 0Opa3oBaHUS U
Hayku (IIK-11);

CIOCOOHOCTBIO PYKOBOJUTD y4eOHO-HCCIIeI0BATEIbCKON JeSITeNIbHOCTBIO
oOyuaromuxcst (I1K-12);

neJaroru4eckas aesiTeJIbHOCThb:

TOTOBHOCTBIO PEaTM30BBIBATh 00pa30BaTeIbHBIE TNPOTPAMMBI IO TpEeIMETaM B

COOTBETCTBHUU C TpeOOBaHUAMH 00pa3oBaTenbHBIX cTaHAapTOB (ITK-1);

CHOCOOHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE METOJbI M TEXHOJOTUM OOYYCHHS U

nuarHoctuku (ITK-2);

CHOCOOHOCTBIO OCYIIECTBIISATh MENAarormyeckoe COMPOBOXKICHHE COLMAIM3ALNU U

npodeccuonanbHOro camoonpenenaeHus ooyqaromuxcs (I1K-5)

B pe3yabrare u3yuyeHus yueOHO JUCHMIIUHBI CTYAEHT JA0JIKEH.

3uamop:

— OCHOBHBIC ITOHSTHS ¥ 3aKOHBI XUMHUU;

— CTpOEHHE aToMa;

— TIOHSTHE XUMHUYECKOH CBS3M;

— OCHOBBI TEPMOJIMHAMUKHU U KHHETHKU;

— 3aKOHOMEPHOCTH U3MCHEHUS] XUMUYECKUX U (PU3MUECKUX CBOUCTB MPOCTHIX BEIIECTB H

OCHOBHBIX KJIAaCCOB HEOPraHWYEeCKHUX COCIUHEHHM, IOBEIEHUE COJeH, KUCIOT H



OCHOBAaHHUH B PACTBOPUTEIISAX;

— OCHOBBI CHHTE32a BEIIECTB B JIAOOPATOPHH U MTPOMBIIIJICHHOCTH;

— TIpaBWJIa TEXHUKH 0€30MacTHOCTH MpH paboTe B XUMHUUECKOH JabopaTopuu.

Ymemy:

—  ONpENeNATh CTPOEHUE aTOMa;

—  ONpedeNiThb BAJICHTHOCTh U CTENEHb OKHUCICHHMS SJEMEHTa B COCIUHEHUSIX U
BO3MO>KHOCTb 00pa30BaHUsl UM Pa3HBIX TUIIOB CBS3H;

—  TpenBUIETh U OOBSICHATH XMMHUECKHUE CBOIICTBA COCAMHEHU;

—  HaxXOJUTb CBSI3b MEXJy CTPOCHHEM, COCTABOM M XUMUYECKMMH CBONCTBAMU BEIIIECTB;

— OLICHHUBaTh TOBEJCHHE OKCHJOB, THAPOKCHUIOB, KHUCIOT, COJEHM M KOMIUIEKCHBIX
COEMHEHHI B BOJTHOM PacTBOpE;

—  ONpeAeniaTb BO3MOXHOCTh UM HAaNpaBJI€HUWE MPOTEKAHUS XUMHUYECKOM peakuuu,
BEPOSITHBIC MTPOAYKTHI, CTEXHOMETPUUECKUE KO (HUITECHTHL;

—  peluaTh 3aJ1ayu, JeIaTh CTEXMOMETPUUYECKHE PACUETHI;

—  HaxOJUTb TEIJIOBbIE d3PPEKTHl U KHHETUUECKUE MTapaMeTPhl peaKlInii;

— TIONIb30BaThbCA TaOMUIIAMHM  TEPMOJWHAMHYECKHX BEIMYUH (TEPMOJMHAMHUYECKHE
(YHKINHU, KOHCTaHTBI PABHOBECHS, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIEC TIOTCHITUAIIBI);

—  HaxXOAWTh HAIpaBJICHUE CMELICHUS PABHOBECHS U ONTHUMAJIbHBIE YCIOBHUS MPOTEKAHUS
IPOLIECCOB.

Bnaoemuv:

—  HaBbIKaMU IOJIb30BaHUS XUMHUYECKOH MOCYI0M;

—  NpUEMaMH OCYIIECTBICHHS XUMHUYECKOTO YKCIIEPUMEHTA;

— BO3MOXHOCTSMH TIOMCKAa HEOOXOAWMOW WH(pOpMAIMM B HAyYHOH U CIPaBOYHOMN
JTUTEPATYPE;

—  mpuemMamMu opOpMIICHHUS PE3yIbTATOB AKCIIEPUMEHTA M PACIIU(PPOBKH HX.

3.  Coaepxanue IMCUUNJIMHBI U GOPMBbI OPraHU3aANMH y4eOHOT0 MpoLecca

Kypc mucummmmssr "Xumus" npeaycmaTpuBaeT cienyronye (opMbl  OpraHu3aluu
y4eOHOro Impoliecca:

- JIEKLUH,

- mabopaTopHbIe 3aHATHS,

- caMOCTOATeNbHAs paboTa CTyIeHTA.

Martepuan uznaraercs ¢ UCMOJIb30BaHUEM CIIOBECHBIX, O00BICHUTEIHHO-UILTIOCTPATUBHBIX,
IBPUCTUYECKHUX, MPOOJIEMHBIX M HCCIIEI0BATEIbCKUX METOJO0B IpenoaaBaHusd. [Ipu mposenenun
JeKIui Juisi oOCYKIeHHUsl MaTepuaia HIMPOKO HUCHOIB3YIOTCS MYJIbTUMEIUITHBbIC MpEe3eHTAIUH,
aHUMallMM, a TaKKe pasJaTouHble MaTepuanbl. Bo BpeMsi 1a00OpaTOpHBIX 3aHATHI CO37ar0TCs
npoOJieMHBIE CUTYAllH, pAacCMaTPUBAIOTCA 33Ja4d MaKCHMaJbHO NMPUOIMKEHHbIE K MPaKTUKE,
JUISL CAMOCTOSITENIBHOM pabOoThI MpeJiaratoTcsl TBOPUECKHE 3a/1aHusl.

B yuebGHOM mporiecce MIMPOKO MPUMEHSIOTCS AKTUBHBIE W HMHTEPAKTUBHBIE (HOPMBI
NPOBEJCHUS 3aHATHM (JEMOHCTpallMM XUMHYECKMX pEaKluil, pa30op 3aKOHOMEpHOCTEN
MPOTEKAaHUSI XUMHYECKHUX IMPOLIECCOB, AUCKYCCHUS, TOJIEMUKA), BHEAYIUTOPHAS CaMOCTOsITeNIbHAs
paboTa, OayuIbHO-pEHTHHIOBas CUCTEMA OLEHKHU YCIEBAEMOCTH, JINYHOCTHO-OPUEHTHUPOBAHHOE
oOydeHue, mpoOiaeMHOe 00ydYeHHE, OJIOYHO-MOIYyJIbHOE oOyueHue. Mcmonb3oBaHuEe B yuyeOHOM
IpoLEecCe MPAKTUUYECKUX BUACOONBITOB IO JAHHOMY KYpCY; PacCMOTPEHHUE pa3iIMYHBbIX THUIIOB
TEOPETUYECKUX M MPAKTUYECKHUX 3a7a4, HArJsJHO JEMOHCTPUPYIOUIUX CBA3b XMMHUHU C KU3HBIO,
XHUMHAYECKOTO IKCIIEPHUMEHTA, TECTOB M KOHTPOJIBHBIX padoT.

CamocTtosTenbHass paboTa CTYIACHTOB MpEeAyCMaTpUBAET BBINOJHEHHWE WHIUBUAYaTbHBIX
3aJJaHUl, TIOATOTOBKY K JIa0OpPaTOpHBIM 3aHATHAM, H3y4YeHHE Y4YeOHOW M METOJMYECKON
autepaTypbl. CTyI€HTBI CAaMOCTOSTENBHO 10Pa0aThIBAIOT HEKOTOPBIE TEMBI, KOTOPbIE H3YYalluCh B
Kypce€ XMMHUU: Ta30Bbl€ 3aKOHBI, KJIACChl HEOPraHWYECKUX COEAMHEHUMH, CHOCOOBI IMOJIyYeHUs
OCHOBaHMH, KUCIOT, THAPOKCUAOB, COJIEH, NU3y4YarOT MPUMEHEHNE HEOPTaHUYECKUX COEIMHEHUM,
IPOCTBIE BEILIECTBA M COEAMHEHUs B mpupoje. [IpoBoaar nzydyeHue npubopoB u 000pyAOBaHUS,
MPOBEIAT SKCIEPUMEHT, 00padaThIBAIOT IMOJIYYEHHBIE PE3yNbTaThl, aHATU3UPYIOT MOTyYEHHBIC
pe3yJbTaThl.



HopsaakoBbiii
HOMep U TeMa

Kpartkoe cogep:xanue TeMbl

Cooepircamenvhutit mooyno 1

Tema 1.
OCHOBHEBIE
[OHSTUSA XUMUH

Beenenune. Kparkas wucropus pa3BUTHS XUMHUYECKHUX 3HAHUM.
ATOMHO-MOJIEKYJIsIpHOE yueHHe. OCHOBHbIE MOHATHS XUMHUH. Poiab Xxumuu
B M3Y4YCHHH (U3WKH. ATOMHAs Macca M pa3Mepbl aTOMOB. XHMHUYCCKUI
DIIEMEHT, Xumuyeckas (opmyna. Monb. MonekymisipHas U MOJsIpHAs
Macchl. MeTo/bl OrpesiesieHuesl aTOMHBIX M MOJEKYJISIPHBIX Macc. 3aKOH
Mrononra-IItu. Crexuomerpuueckue 3aKOHbI. ['a30BbI€ 3aKOHBI B XMMHH.
3aKoH COXpaHEHUsI MAacChl U PHEPIHH, 3aKOH KPATHBIX OTHOIICHUH, 3aKOH
MOCTOSTHCTBA COCTaBa, 3aKOH OOBEMHBIX OTHOLICHHM, 3aKOH ABOTaJipo U
CIEACTBHS W3 HEro, ypaBHeHue MeHneneeBa-Knaneiipona, bois-
Mapwuorra, Ilapms, Ieii-Jltoccaka; OOBCAMHEHHBIM Ta30BBIM 3aKOH.
YHuBepcanbHas ra3oBasi MOCTOSHHAs. 3aKOH 3KBUBaJIEHTOB. [loHsTHE O
XUMUYECKOM SKBUBAJIECHTE, KOJIMYECTBO 3KBUBAJIEHTOB U SKBUBAJIECHTHBIC
MacChl BEIIECTB. Pacyer HKBUBAJICHTHBIX MAacC 3JIEMEHTOB, HOHOB,
MPOCTBIX U CJOKHBIX BEIIECTB, 3KBUBAJICHTOB BEIIECTB B XMMHYECKHUX
peaKuusXx.

CtpoeHnue atoma u
XUMUYECKask CBS3b

Tema 2. PactBopbl, kiaccudukaius pactBopoB. KoHieHTpauus pactBopa.
Croco05b1 MaccoBas, MoibHas, oOOBeMHas Jgoyd. MaccoBasi KOHIICHTpPAIHUS.
BBIPa)KEHUS MomnsipHast koHueHTpauus. HopmanbHas KoHUeHTpanus. MosibHas
KOHIIEHTpaIu1 koHueHntpamus.  Turp. IlpaBmio  “kpecra”. Ilepepacuer  ogHUX
pacTBOpOB KOHIIEHTpaLUil B IpyTHeE.
Tema 3. TemoBele  3¢G(deKkTbl  XUMUYECKMX  peakiuil. DHIo- U
ONEeMEHTHI 9K30TEPMHUUECKUE peakunu. BHyTpeHHsIs sHEprus. DHTaabIMsA. DHTPOINUS.
XUMHUYECKON Ouneprus ['mb0ca. Dueprus ['enpmronbia. IlepBbiii U BTOpOHl 3aKOHBI
TEPMOAMHAMMKU M | TepMOAMHAMUKU. 3akoH I'ecca, cienctBuss u3 Hero. Hampasnenue
KUHETUKU XUMHUYECKUX IMpoueccoB. OnpeneneHne CKOPOCTH XMUMHUYECKON peakiuH.
3akoH aeicTByroIMX Macc. KoHCcTaHTa CKOpOCTH peakluy, ee Gpu3n4ecKui
cMmbIci. DakTopbl, KOTOpbIE BIMSIOT Ha CKOPOCTh XMMHUYECKON pPEaKIMH.
3akon Banr-I'opda. Ilopsgok  peakumu. OHeprus  aKTUBAIMH,
KAaTaJIM3aTOPBl pEAKIUI
Tema 4. Koncranra paBHoBecusa. DakTopbl, KOTOpbIE BIHAIOT Ha
XUMHYECKOe XuMH4Yeckoe paBHoBecue. Cmerienre paBHoBecus, npunuui Jle-1larensbe.
paBHOBECHE
CoodeprrcamenvHnulit Mo0yiv 2
Tema 5. [Tepoie momenu atomoB (Tommcon, Pesepdopn). KsantoBo-

MEXaHUYecKass MOJEeIb aroMa. YpaBHEHHWE KBAHTOBOM MEXaHUKH.
KpantoBbie umcna. [IpaBwma 3amonHeHUss OpOUTANC 3IIEKTPOHAMU
(mpaBUIO MUMHMaNbHBIX SHepruid, npuHuun I[laymu, npasuno ['ynpa).
CpoiictBa artomoB. lloTeHnuman wWoOHM3aLUHM, CPOJACTBO K AJIEKTPOHY,
AIIEKTPOOTPULIATEIBHOCTh. DJIEKTPOHHBIE U  DJIEKTPOHHO-rpaduueckue
GopMyIIbI XUMHUYECKHX JJIEMEHTOB. l[lepuonuyeckuii 3ak0OH W cHUCTEMa
xumuyeckux sneMeHtoB JI. . MennaeneeBa. [lepnonnuHOCT M3MEHEHHUS
CBOWCTB B NEPUOAMYECKOW CHUCTEME, B IEpUOAAX W rpynnax. SBieHue
PaaMOAKTUBHOCTH

Tema 6.

PacTtBOpBI.
PaBHOBeCHE B
pacTBOpax.

JluHaMuKa MPOIIECCOB B pacTBOpax. PacTBOPHI HEINEKTPOIUTOB H
ANIEKTPOITITIBUTOB. KoseraruBHbie CBOICTBAa pacTBOPOB. 3akoHBI Pays.
OcMoc.  DHepreTuka  pacTBOpeHHUs.  Teopust  AJIEKTPOIUTHUYECKOM
qccormanuu. CteneHs qucconualui. PactBopsl 31ekTpoauToB. CHIIbHBIC




OKHUCIITUTEIILHO-

u cnabble 2IEKTPOIUTHL. PaBHOBeCHE B pacTBOpax 3J1eKTPOIUTOB. MoHHBIE

BOCCTAaHOBUTENIBHBI | ypaBHEHUs peakuuil. Koncranta aucconuanyuy. CHIbHBIE 3JIEKTPOJIMTHI.
€ peakuuu AKTHBHOCTH MOHOB. YpaBHeHue [lebas-Xrokkens. oHHOe mpon3BeneHmne
Boabl, mnoHsatue o pH cpenpl. I'mpponus. Koncranta ruzpposnusa.
[TpousBeneHne pacTBOPUMOCTH. Y CIIOBHS BBHIMAIeHHUS ocaika. bydepHsie
pacTtBOpbl. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. Kinaccupukarms
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBbHBIX peaKuil. Meron NOHHO-
JNeKTpoHHOro  Oamanca.  HampaBnenme  OBP.  OxucnurensHo-
BOCCTAHOBUTEJIbHbIE MOTEHIMAIIBL. DJIEKTPOXUMHUUECKHE MTPOLIECCHI.
Tema 7. Homenkiatypa KOMILIEKCHBIX COCIHECHUM. Hsomepus
Kommnekcusie KOMIUIEKCHBIX COeAVMHEHUH. VOHHBIE ypaBHEHMs peaklMil B pacTBOpax
COCIMHCHUS. KOMILIEKCHBIX CO€IMHEHUNU. MeToAbl CHHTE3a KOMIUIEKCHBIX COCIMHEHUM.
0O0630p CBOMCTB | PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX coeanHeHuil. [IpocTeie BemecTna,
DJIEMEHTOB M MX | CBOWCTBA, MeTOAbl monydeHus. Kiaccel HEOpPraHM4eCKMX COEIMHEHUH.
COECIMHEHMI. Homenkmarypa. Tumbel xuMuueckux peakuuid. Poias Xumuu B M3ydeHHH

¢usukn. O630p HemeramwioB. [loarpynmna ramorenoB. Kucnopon. Bopga,
nepokcua Bomopoda. Cepa. A3szor. Docdop. VYriepona. AmioTporus
yriepona. Kpemuuii. bop. CoiictBa mnpocTeix BemecTB. (CBolicTBa
COCTMHCHHUM: OKCHAOB, KHCIOT, COJei, OWHapHBIX COCIMHCHHM.
[Tonyuenue, mnpumeHeHue HemeTrauioB. OO030p XUMHH METAIJIOB.
Illenouynple ©  METOYHO-3€MENbHBIC dJJIEMEHThI. AmoMuHHK. HXx
COEIMHEHMS, CBOMCTBa, CMOCOOBI MOdy4yeHHs MeTaiioB. O030p XUMHUU
nepexoaHsix siemeHToB. lloarpynma turana w Banamgus. [loarpymma
XpomMa M MapraHma. XuMHs jkenesa, kKoOanbra, Hukens. IlmatuHoBbIE
MeTauibl. IX coennHeHwsi, CBOMCTBA, MOTyYeHHE. 3HAaUYEHUE Kelie3a U ero
CIUIaBOB B TE€XHMKE. DJIEMEHTHI MOATPYNIbl MEAU U LMUHKA. TOKCUYHOCTH
MIPOCTHIX M CIOXKHBIX BEIIECTB. POJIb METAIJIOB B IPOMBIIIJIEHHOCTH.




CoaepxaresbHbIH MOYIIb 1

KoandyecTBO 4acoB

3aounas popma

Ha 0a3e cpeaHero Ha 0a3e BBICHIETO
Ounas ¢popma Ha 0a3e 001Iero cpeaHero
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Tema 1.
1212 |- 12]8 - 16 | 0,5 0,51 15
OCHOBHBIE TTOHATHSI XUMHUU
Tema 2. CriocoObl
BBIPAXEHUS KOHLIEHTPaLUU 42 |-14|8] - (165 | 0,5 1 15
pPacTBOPOB
Tema 3. DneMeHTEI
XUMUYECKON TepMoauHamMuku | 14 | 2 | - | 4 | 8 - (16,5 | 0,5 1 15
¥ KHHETHUKHA
Tema 4. Xumudeckoe
paBHOBECHE 14 (2| -14]8 - 11,5 | 0,5 1 10
Hmozo no 1
cooepicamenvHomy mooynro | 54 | 8 | - |14 |32 | - 160,5 2 35| 55

TemaTnyeckui miaH




Coaep:xareJbHbIH MOIYJIb 2

HaszBanus
coJeps;KaTeJIbHbBIX MOLYJIeH
H TEM

KoanuyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

o0pa3zoBaHust

Ha 0a3e cpeHero
npo¢eccuoHaIbLHOT0
00pa3oBaHus

Ha 0a3e BBICLIET 0

npo¢ecCHOHATBLHOTO

o0pa3oBaHmusi

BCETO

B T.4.

B T.4.

JIEKLIUHA

IPAKTHYCCKHE

J1a00paTOpPHEBIE

[pab0TacaMOCTOSTENLHAS

paboTanHANBHIYyaTbHAS

BCETO

JICKIITUHU

IMPaKTUYCCKUC

nabopaTopHEIE

[paboTacamMoCTosITeNTbHAS

paboTanHIUBUIyaTbHAS

BCETrO

B T.4.

B T.4.

JIEKIMU
MPAKTHYECKHE
11a60paToOpHEBIE

[paboTacamMocTosITeNIbHas

paboTanHIUBUyaTIbHAS

BCETO

JICKIITUHU
MPaKTHYECKUE
[paboTacamMocTosTeNbHAS

paboTanHAUBUIyaTbHAS

Tema 5. Ctpoenue atoma u
XUMHYECKas CBS3b.

16

10

16

0,5

=
W

—_
W

Tema 6. PacTtBopBbI.
PaBHOBeCcME B  pacTBOpax.
OKuCIUTENBHO-

BOCCTaHOBUTEJIbHBIE PEAKIINU

16

10

16,5

0,5

15

Tema 7. Komiekcusie
coeaunenusi. O630p CBOWCTB
3JIEMEHTOB U UX COEIUHEHUN.

22

14

15

13

Hmozo no 2
cooepicamenbHoOMy MOOYII0

54

14

34

47,5

2,5

43

Bcezo uacoe no
oucuuniune

108

14

28

66

108

98




Temvl nabopamopubix 3aHAMUL

1. Texuuka 6e3omacHocTu. B3BemmBanue. OnpeneneHne KpUCTALTU3aMOHHON BOJIBI B
KpHUCTAJIOTUpAaTe.

Onpenenenue moiiekyssipHoit macchl CO,.

[IpuroroBnenue pacTBOPOB 3aJaHHON KOHLIEHTPAIUU.

Kunetnka karanutuyeckoro pactsoperus H,O».

DnekTponuTuyeckas auccouuanus. ['uaponus.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUH.

Nk LD

CamocmosmenvHas paboma cmyoenma

Pemenue 3anay no xumMuyeckuM (HopMysiaMm U Ha BbIBEJIEHUE (POPMYIT COSTMHEHHIA.
OcCHOBHBIE KJTaCCHl HEOPTAHUICCKUX COCTMHECHUH, TeHETHYECKAasl CBSI3b.

Pemenuie 3a1a4y Ha crmocoObl BEIpaKEHHS KOHIIEHTPAIIMHU PACTBOPOB.

Pemenwuie 3a1a4 Ha CKOPOCTh XUMHUYECKOUW PEAKIIMU U XUMUIECKOE PAaBHOBECHE.
Pemenue 3a1ay Ha KoJIeraTUBHBIE CBOMCTBA PACTBOPOB.

Pemenwue 3amau Ha [1P, OydepHbie pacTBOpHL.

Hewmeranmnsl u mMmeTanmibl.

NNk W=

4. Bonnpocbl MOAYJIbHOT0 KOHTPOJIS
OcHoBHble MOHATHS XUMUU. AToM. Monekyna. MloH. AToMHast U MOJEKyJsipHas Macchl, UX
onpezaeneHue. Mounb, GopMyIIbI 1715 pacyera.
CrexroMeTpUUYEeCKHEe 3aKOHBI, Ta30BbI€ 3aKOHbl B XHMHUHU: 3aKOH COXpPAaHEHHS MaccChl U
SHEPTUM; 3aKOH KpaTHBIX OTHOILICHH; 3aKOH IOCTOSHCTBA COCTaBa; 3aKOH OOBEMHBIX
OTHOIIIEHUH; 3aKOH ABOraJipo M CIEJCTBUS U3 HEro; ypaBHeHue MeHeneeBa-Kiainepona,
borins-Mapwuorra, [lapns, I'eii-Jltoccaka; 0ObeAMHEHHBIM Ta30BbIH 3aKOH. YHHBEpCalbHAS
razoBasi IIOCTOSIHHAas. 3aKOH »JKBUBAJICHTOB. [loHSATHME O XMMHMYECKOM SKBHUBAJIEHTE,
KOJIMYECTBO SKBUBAJICHTOB M SKBUBAJICHTHBIE MAacChl BEIIECTB. PacueTsl SKBUBAJICHTHBIX Mace
3JIEMEHTOB, MOHOB, IPOCTBIX M CIIOKHBIX BEILECTB, HKBUBAJIEHTOB BEIIECTB B XHMHUYECKUX
peakuusx.
CriocoObl  BHpaKCHHSI KOHIIEHTpAIlMM pPacTBOpOB MaccoBas, MoJibHasi, OOBEMHAs JOJH.
MaccoBass koHueHTpauus. MonspHas KoHUeHTpauusa. HopmanbHas  KOHUEHTparus.
MonsanpHas koHueHtpanss. Turp. IlpaBuno “kpecta”. Ilepecuer OIHHX KOHILIEHTpalMi B
JpyTHe.
Crpoenue atoma. IlepBeie Mmogenu aromoB (Tomricon, Pesepdopna). KBanroBo-mexaHmueckas
Monenb aroma. [IpaBuia 3amonmHeHUs opOuTaneil AneKTpoHaMH (MPaBUIO MUHUMAIbHBIX
sHepruit, npunuun Ilaynu, nmpaBuno Xynna). CpoiictBa aTtomoB. [loTeHnMan HOHU3ALNH,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPULIATETbHOCTb.

[Tepunonnueckuii 3akon u Ilepuopuveckas cUCTEMa BIEMEHTOB. M3MeHEHHE CBOWCTB
aTOMOB DJIEMEHTOB B II€PHOJaX U IpyMIax.

CreneHb OKUCIEHUS 3JEMEHTOB. DJIEMEHThI C MOCTOSHHBIM 3HAYEHUEM CTENEHU OKHCIICHHS.
DNEeMEHTHI C IEPEMEHHBIM 3HAaYEHUEM CTEIIEHU OKHCIICHUSI.

Teopus snekTponuTrueckon auccounanuu. CTeneHp aucconuanuu. PacTBopbl 3JI€KTPOIUTOB.
CunbHble ¥ crabble SIEKTpONUTH. PaBHOBecMe B pacTBOpax 3JEKTPOJMTOB. VOHHBIE
ypaBHeHus1 peakinuil. KoHncranta nucconmanuu. ['maponu3. MoHHOe mpous3BeaeHUE BOJBI.
Bonoponnsrit nokazarens. pH.

Ckopocts xumuueckod peakuuu. KoHcTanta ckopoctu. YpasHenue Bant-T'odda.
Xumunyeckoe paBHoBecue. Koncranta paBHoBecus. Ilpunnun Jle-Illarense. Cwmemnienue
XUMHUYECKOTO PAaBHOBECHS.

Xumuyeckas CBsi3b. THUIBI 1 MEXaHU3Mbl XUMHUYECKOM CBSI3H.

Omnpenenure 0ObEMHBII COCTaB CMECH TeNusl U KUCIOPO/Ia, UCIONB3YEMBbI BOJONA3aMHU IS
JIBIXaHUS, €CJTU OTHOCUTEIbHAS TJIOTHOCTh CMECH T10 BOAOPOY paBHa 4,8.
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Haner 600 M° raza npu 7°C u 750 MM pr. cT. Beraucoure 06beM raza npu -13°C u 600 mm pr.
CT.

Ha mefitpanmu3anuio 1 v ocHoBanusi m3pacxomoBaHo 2,14 r HCl. Beraucnute SKBHBaJCHT
OCHOBaHUSI.

Boruncnuth MONSIpHYI0 Maccy 3KBUBajieHTa cienyroomux coeauHenuit: CaO, HNO;, CaSOs,
KCI, Fe(OH)z, SOQ, K3PO4, FC(OH)3, H3ASO4, BaClz, COz, HCI, HQSO4, Nast4, Ca(OH)z,
SO3, NaOH, H2C03, CUCIQ, A1203.

Jlo kakoro oobema Hamo pazbaButh 500 mm 20% pactBop NaCl (p = 1,152 r/mut), 4ToObI
nonyuuth 4,5% pacteop (p = 1,029 r/mm)?

Cpenssisi IIOTHOCTh TIO BOJOPOJy Ta30BOM CMECH, COCTOSIIEH M3 BOAOPOAa M KHUCIOPOAA,
paBHa 12,5. Beruncnure oobemMubie 1074 (B %) BOOpOAa U KUCIOPOJIa B CMECH.

[IpuBecTH K HOpMAJIBHBIM YCJIOBHUSM 375 mul raza usmepenHoro npu -23°C u 730 Mm pr. CT.
DOneMeHT oOpa3yeT Truapui, coaepxkaumii 8,87% Bogopona. BeMHUCIUTE SKBUBAJICHT
JJIEMEHTA.

CKOJBKO IpaMMOB pacTBOPEHHOTO BellecTBa U BOAbl coaepxkurcs B 250 r 8%-Horo pactBopa
K,COs?

Coenunenue conepxut 46,15% yraepona, octaiibHOe — a30T. [IOTHOCTH coeqUHEHUsT TO
BO31yXy paBHa 1,79. Haiitu uctunnyto Gopmyiy coelnHeHUs.

Boruncnuts macey 1 1 Bogopona npu 18°C u 730 Mm pr. CT.

DKBUBAJICHT MeTalljla COCTaBiseT 56,2. BIUUCIUTH MPOILIEHTHOE COJIepKaHHEe MeTalljia B €ro
OKCHJIE.

Cxonpko rpaMmoB MeaHoro kynopoca CuSO4eSH,O Hamo B3sTh 115 ipuroToBieHus 200 m
0,1 1 pactBopa?

['a3, mIOTHOCTH KOTOpOTo MO BO3Ayxy 0,6, comep uTcs B cocylne eMKocThio 20 1 mon
nasnenueM 103,8 kI1a mpu 20°C. Onpenenute maccy rasa.

Beranciuts B rpammax Maccy oHoM Mosekysbl COs.

0,432 r metama obpazoBanu 0,574 r xsopuaa. BelaucianTs 3KBUBaJICHT MeTasIa.

Ornpenennure MacCOBYIO JIOJIO BEIIECTBA B pacTBOpe, noidydeHHoM cmemeHneM 300 r 25% u
400 r 40% pacTBOpPOB ATOTO BEILIECTRA.

Cwmech mapoB TeTpaxiopuaa tutana TiCls m xmopa maccoit 2,47 r npu 827°C u 131,7 klla
3aHUMaeT 00beM 2 1. OnpeennTe COCTaB CMeCH B 00 BEMHBIX JIOJISIX.

Coenunenue cepsl ¢ hTopom conepkut 62,8% cepol u 37,2% ¢ropa. Macca 118 mn manHOTO
coenuHeHus B ¢popme raza, usmepennoro npu 7°C u 98,64 klla pasna 0,51. KakoBa uctunnas
dbopmyna coequHeHUS?

Onpenenure SKBUBAJIEHTHBIE MAacChl OJOBa B €ro OKCHIAaX, MaccoBasl JI0JI KHCIOpOJAa B
KoTophiX coctasiseT 21,2% u 11,9%.

Kakoit o6bem 5 H pactBopa NaOH MoOXXHO mnpurotoBuTh M3 4 J1 THAPOKCUAA HATPUS C
maccoBoii goneit NaOH 50% (p = 1525 xr/m*)?

Hexotopoe coenunenue coaepxkut 54,50% yraepoma, 36,34% xucimopoga M BOAOPO/I.
[TnotHOCTH TIO BO3MyXY 3,04. Haiitu uctuHHytO hopMyy.

Cxkoiibko Monekyn coaepxkurcs B 10 i1 kucinopoaa?

Jns  peakumm Metauia Maccod 0,44 1  morpeboBancs Opom  maccou 3,91 T
OnpenenuThbIKBUBAICHTHYIO Maccy MeTalljia.

Cxonpko rpammoB CaCO; MoxkHO pactBoputh B 100 mn 20%-Horo pactBopa HCI (p = 1,1)?
Boruncnute 00beM, KOTOpBIN 3aiiMeT BblaenuBmMiics ra3 npu 0,4 atm u -3°C.

VKaXkuTe CTENEHH OKHUCIEHHSA Bcex 3iieMeHTOB B coeanHennsx: KCl, H;PO4, Na,COs, H,O,
AI(OH)3, C1207, CH3COOH, HzSiO3, LizHPO4, NH3, NaI, CS3PO4, Nastg, KZO, FG(OH)3,
A1203, CH3COONa, HQSO4, LiH2P04, NH4OH, Ml’lCIQ, H3ASO4, Nast4, CaO, NaOH, CI‘203,
(CH3COO)2C3, Ca3(PO4)z, KZHPO4, NH4NO3, LIF, FCPO4, N32CO3'5H20, st, Ca(OH)z, PzOs,
(CH3COO)3FC, K2Cr207, LizHPO4, BaOz, CﬂClz, H2C03, NaNO3, CaHz, ZH(OH)Q, ClOz,
CH3COOL1, HzSO3, LizHASO4, KMI’IO4.

VYkazarh, Kakhe W3 TEPEUYHCICHHBIX COCIWHEHUHN SBISIOTCS CUIBHBIMU WU CIa0BIMH
anekTposimTamMu U Hammcath ux auccormanuio: KCl, H;PO4, Na,COs, H,O, AI(OH);, Cl,0Os,
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CH3COOH, HzSiO3, LizHPO4, NH3, NaI, CS3PO4, Na2803, Kzo, FG(OH)3, A1203, CH3COONa,
HQSO4, LinPO4, NH4OH, MnClz, H3ASO4, NaQSO4, CaO, NaOH, CI‘203, (CH3COO)2C3.,
Ca3(PO4)2, KQHPO4, NH4NO3, LIF, FGPO4, N32CO3‘5H20, st, Ca(OH)z, PzOs, (CH3COO)3FG,
KQCI'207, LizHPO4, B302, CaClz, H2C03, NaNO3, CaHz, Zl’l(OH)z, CIOQ, CH3COOL1, HzSO3,
LizHASO4, KMHO4.

Hammcarps peakumu rufposnmnsa, €ClIM 3TO BO3MOXKHO: aleTraTa HaTpus, HUTpaTa aMMOHHS,
oprodocdara kanus, XJIOpuaa Kejnesa, XJIopuaa aTloMUHUS, KapOOHAaTa HATpusi, KapOOHATa
aMMOHU4, Cylb(huTa 6apus, XJI0pHuaa HATPUs, HUTpaTa Kanus, Cylbdara CTPOHIIHS.

Vkaxure, K KaKOMY KJIacCy COEJIMHEHMM OTHOCUTCS KaXJ0€ W3 HIKEIEPEUHCICHHBIX
BCIICCTB: KCI, H3PO4, NaQCO3, HzO, Al(OH)3, C1207, CH3COOH, HzSiO3, LizHPO4, NH3,
NaI, CS3PO4, Nast3, Kzo, FG(OH)3, A1203, CH3COON3., HzSO4, LinPO4, NH4OH, MnClz,
H3ASO4, NaQSO4, CaO, NaOH, CI'203, (CH3COO)2C&, Ca3(PO4)2, KZHPO4, NH4NO3, LIF,
FGPO4, NaQCO3'5H20, HzS, Ca(OH)z, PzOs, (CH3COO)3F€, KzCI’zO7, LizHPO4, BaOZ, C&Clz,
H2C03, NaNO3, CaHz, ZH(OH)Q, ClOz, CH3COOL1, HzSO3, LizHASO4, KMHO4.

CKoJIBKO TpaMM MpamMopa moTpedyeTces i nodydeHus 8,9 1 yriaekucioro rasa (H.y.)?
Onpenenure TWIOTHOCTH MO BO3AYyXY ra3oBoil cMecH, coaepskaiieit 40% auokcuaa yriepoja u
30% monooxkcuaa yraepoaa u 30% azora.

Hamucats snextponHsie U rpadudeckue GopMyIibl 3JEMEHTOB C MOPSAKOBBIMU HOMEpamu 3,
5,7,8,9, 12, 15, 18, 21, 25, 27, 31. YkaxuTe BaJICHTHbIC 3JEKTPOHBI, MECTO AJIEMEHTOB B
[lepnonnueckoii cucreMe, CeMEeUCTBa, K KOTOPBIM OTHOCSTCS 3JIEMEHTHI.

Ckonbko cB0OOIHBIX d-opOuTaiell COEPIKUTCS B aTOMax XJIopa, THTaHa, MapraHiia, [IHHKa?
Boruncnute 06beM KHCIOPO/AA, BBIACIUBIIETOCS MPHU MOJHOM KAaTaJTUTHUYECKOM Pa3oKEHUH
24,5 r 6epronetoBoit conu o ypaBHeHuto 2KCl0; = 2KCl + 30..

Onpenenure Maccy Ccyiab(duma aTrOMUHAS, KOTOPBIA oOpasyercs mpu B3aumojeicteun 0,27 T
AIIOMHHHUS C CEpOi.

Onpenenure Maccy KapOoHaTa Kalblusl, €CIHM W3BECTHO, YTO IMOJYYEHHBIM TMPH €ro
IpOKaJMBaHUM ra3 3auuMaer oovem 25 mit ipu 15°C u naBnenun 104000 I1a.

Onpenenuth Maccy oOcajika, KOTOpbIM o0pa3oBajcsi NpuU B3aUMOACHCTBUM pPacTBOpA,
cozaepxariero 3,48 r cyibdaTa aTFOMUHUS, CO CTEXUOMETPUUECKUM KOJIMYECTBOM IIEIOYH.
[Tpu ropeHuu 5,4 r TpexBaJICHTHOTO MeTauia oopa3oBaiochk 10,2 T ero okcuaa. Onpenenure
ATOMHYIO MacCy MeTaJljla M1 HAa30BUTE ATOT METaJLI.

B 300 mu pactBopa comepxurca 2:10° r Pb(NOs),. Berauciaure MONSPHYIO KOHIIEHTPALUIO
noHOB Pb*" 1 NOs.

Cxonpko rpammoB KOH coaepsxutcs B 10 11 pactBopa, pH koToporo pasen 117

Crenens mucconmanuu H,COs no nepsoit ctynenu B 0,1 M pactBope 0,0017. IIpenedperas
JIMCCOIMAIIMCH 10 BTOPOH CTYINEHH, BBIYMCINTE KOHIeHTpanuioo uoHoB H™ m HCO; B
pactBope.

Omnpenenute kouuentparuu woHoB NHy', OH u H B 3 % pactBope NH,OH (p=1), K, =
1,8:10°.

Omnpenenure pH B 0,01 % pactBope NaOH (p = 1).

Brrancnute pH cnenyromux ciaaObIx 3JeKTPOIUTOB:

2) 0,02 M NH,OH, K, = 1,810
6)0,1 M HCN, K, = 1-10"'°;
B) 0,01 M H:PO,, Ky = 7,5:10%; Ko = 6,3:10%; K = 1,3:10°12.

54. Onpenenure OKUCIUTENb, BOCCTAHOBUTENIb U BO3MOKHBIE IPOAYKTHI peakiuu. CocTaBbTe

YPaBHEHHS OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA B BOJHBIX PACTBOPAX, HCIOIB3YsI METO/
3JIEKTPOHHO-MOHHOTO OaiaHca:

1 KNOz + KzCI’zO7 + HNO3 — 13 KBIO3 + KNOz + HzO —

2 FCSO4 + KC]O3 + H2SO4 — 1'_“63+ + ... 14 KQCI"O4 + NzO4 + H20—>

3 MHSO4 + PbOz + HzSO4 — Ml’l04_ + ... 15 K2F€O4 + CTC13 + H20—> Fe(OH)3 + ...
4 NaB103 + N2H2 + HC] — N2 + ... 16 KzCI'zO7 + N32803 + HzO —




5 Cu+H2$O4—>SOz+... 17 C12+12+H20—>HIO3+...

6 Zn + HNO3 — NH4NO3 + ... 18 Clz + NaOH — NaClO3 + ...

7 PH3 + KMHO4 + HzSO4 — 19 Na3Cr03 + Clz + NaOH —

8 | KCIO;+HClI—CL+... 20 | S+ NaOH — Na,SO; + ...

9 NaQSQO3 + KMI’IO4 + HQSO4 — Nast4 + 21 FGSO4 + KzCI’O4 + NaOH — [FC(OH)é]yr +
10 | MnSO, + KMnO, — 22 | Ca(OCl), + H,0, — CI + ...

11 Mn02 + HCI — Clz + ... 23 KMI’IO4 + HzOz —

12 NOz +KOH — KNOz + ... 24 KzCI‘zO7 + H20z + HzSO4 —

5.00pa3zen Mooy IbHOTO OMJIeTa

buier Nel

Omnpenenute 00bEMHBIH COCTaB CMECH TeJIUSl U KUCIOPOJIA, UCTIONb3YEeMbI BOJOIa3aMU
JUTSL IBIXaHUSI, €CJIM OTHOCUTEITbHAS TFIOTHOCTh CMECH T10 BOJIOPOAY paBHa 4,8.

Boelunicnuth MOJSIpHYHO Maccy SKBHBaJIeHTa cieayrommx coenuHenuit: CaO, HNO;,
CaS0,, KCl, Fe(OH),, ZnS, (CuOH),SOs.

Jlo xakoro o6wvema Hano pazbasutb 500 mi 20% pactBop NaCl (p = 1,152 r/mi), yT0OBI
nonyuuts 4,5% pactBop (p = 1,029 r/mn)?

VYkazaTh, Kakue M3 MEPEUUCICHHBIX COEAMHEHHH SBISIOTCS CHIBHBIMH WU CIAOBIMH
anekTposuTaMu W Hamucath ux auccormarmio: KCl, H;POs Na,COs;, H,O, Al(OH)s,
CL,0O,, CH;COOH, H»Si0s, Li,HPO..

3akoH ABoraapo. CrenctBusi U3 3aKkoHa ABOTazipo.

6. Kputepuu oneHnBaHus
(Paspabamvigaromces u ymeepaicoaromest kagheopoii)
ConepxaHve IUCHUIUIMHBI «XUMHUS» COCTOMT M3 JIBYX 3a4€THBIX MopyJier. Kaxmplii

3a4€THBIA MOJYJIb COCTOUT M3 TEOPETUUYECKOr0 MaTepuaia W MPaKTUYECKHUX 3a/ay, BHIITOJIHEHHE
KOTOPBIX TpeOyeT OBNaJeHHs TeOprel B yKa3aHHOM B MOAYyJle 0ObeMe.

OrneHnka 3HaHWM CTyAeHTOB TpoBoauTcs mo 100-0amibHOM IIKaie COriacHO

CHEAYIOUIUM KPUTEPHSIM:

3ayeTHbIC MOAYJIH ®opma KOHTPOJIS Bajnsl
CwmbICIIOBOM MOTYJIB 2 NunuBunyanpHas paboTa MO PEIICHHUIO |5
3aja4
3ammTa 1a00paTOPHBIX pabOT 5
MopynbsHas paboTa 15
CwmbICIIOBOM MOTYJTB 2 NunuBunyanpHas paboTa MO PEIICHHUIO |5
3aj1a4
3amuTa J1abopaTOpHBIX padoT 5
MopynbsHas paboTa 15
3auer 50
OO0muii uTor 100

[Ikana orleHMBaHUA:



Cymma 6aj10B

ITo .
o 100 ITo rocynapcrBeHHOM
G AL HOI HIKaJe Onpenesienne
ECTS HIKaJe
HIKaJIe
OTJIMYHO — OTJIMYHOE BHITIOJTHEHHUE C
90-100 A «OtamaHO» (5) HE3HAYUTEJIbHBIM KOJIMYECTBOM
HETOYHOCTEN
XOPOIIO — B 1IEJIOM IPaBUIBHO
80-89 B BBITIOJTHEHHAs pab0Ta ¢ HE3HAYUTETBHBIM
KoIM4ecTBOM ommnbok (10 10%
«Xoporo» (4) ( )

XOPpOIIIO — B IIEJIOM TIPABHIILHO
75-79 C BBITIOJIHEHHAsI paboTa ¢ He3HAYUTETIHbHBIM
KOJIMIECTBOM OmHMO0K (10 15%)

YAOBJIETBOPUTEIILHO — HEIUIOXO, HO CO

70-74 D 3HAYUTEJIbHBIM KOJIMYECTBOM
HEI0CTATKOB
«Y 1oBNETBOPUTENBHOY (3)
JIOCTATOYHO — BBITTOJTHCHHE
60-69 E YZIOBJIETBOPSIET MUHUMAJIbHBIM
KPUTEPHSIM

«HeynosnerBopuTenbHO» ¢
BO3MOKHOCTBIO TIOBTOPHOM
aTTecTalu

@)

35-59 FX HaJ[ TeM, YTOOBI IOy IUTh

INOJIOKUTCIIbHYIO OLICHKY

OueHnBaHKe OTBETA HA MOJTyJI€

45-50 0aJy10B — BBICTABJSIETCS 3a TIIyOOKHE, apryMEHTHUPOBAHHbBIE NPaBHJIBHO HANMCAHHBIC
OTBETHI Ha BCE BONPOCHI OWJIeTa B Mpejesiax MporpaMMbl TUCHUILIMHBEL. Bce 3amaum penieHsl ¢
HOJpOOHBIM ~ OOBSICHEHHEM, YpaBHEHHUs pEakUMid HamUCaHbl MpPaBUIBHO, C  YYETOM
cTexuoMeTpudeckux  koddpdunmentoB. Ha  Teopetmyeckuit  Bompoc  JaH  TOJHBIN
apryMEeHTHPOBAHHBII OTBET.

40-44 0as1a - BBICTABIIICTCA CTYACHTY, JOIyCTUBIIEMY 1-2 HETOYHOCTH B OTBeTe. Bee 3amaun
pellieHbl, U ypaBHEHHs pEeaKkUMi HaMUCaHbl MPAaBUJIBHO, HO HE MPOCTaBJICHbI KO3(PPHUIIMEHTHI,
0o0BsICHEHHE JIOTUYHO U mocienoBaTenbHo. Ha Teopetnueckuil BONpOC J1aH HCUEPIBIBAIOIINN
OTBET.

35-39 6a.J10B - BBICTABISIETCS 3a TUIYOOKHE, apTyMEHTHPOBAHHBIE OTBETHI Ha BCE BOIPOCHI B
npezgenax Ouiera, HO MPU 3TOM CTYACHT JOIYCTUJ HEKOTOpble HETOYHOCTH B Ipenenax 3-4
ommoOoK, 1100 1-2 TpyOBIX OMIHOOK.

30-34 6aq1a — pu 2-3 HeloUeTax, a TakkKe, eciau Ha 1-2 Bompoca JaHbl HETIOIHBIE OTBETHI, a 1O
OCTaJbHBIM BOMNpPOCAM 3HaHMs ITyOOKHE U apryMeHTHpOBaHHbIE. JIMOO mpu MOJTHOM OTCYTCTBUU
oTBeTa Ha | BoIpoc, a Mo OCTaJbHBIM BONPOCAM 3HAHUS IITyOOKUE U apryMeHTHpoBaHHBIE. JIOo
0oJbIlIas yacTh YpaBHEHUN peakifil HanyucaHa ¢ omMOKaMu, KO3 GUIIUEHTHI He MPOCTABIIEHBI.

25-29 6a/1510B — BBICTABIISIETCS 34 BEPHBIE, HO HEOCTATOYHO IOJHBIE OTBETHI HA BCE BOIPOCHI
owiera, mn6o 3a 3-4 rpyObie OmMOKN B OTBETAX, WM 3a MOJHOE HE3HAHWE 2 BOMPOCOB OWIIETa, 3a
OTCYTCTBHE JIOTUYECKOTO pelIeHus | 3a1aum, HEPaBWIBHO IIPUBEIECHHBIC YPABHEHUS PEAKIIUIM.

20-24 ©Oamma— 3a  rpyOble  OmMMOKH, HEAOYEThI, HETOYHOCTH, HEJIOTHYHOCTh W
HETIOC/IeI0BAaTeIbHOCTh B M3JIOKEHUH MaTepuana. JInbo ecim He BBINOJHEHO 3 BoIpoca M3
ounera.

15-19 6an110B - BBICTaBISETCS 32 HE3HAHKE 3 BONPOCOB, 3a IpyObIe OMIMOKHA U HETOYHOCTH.

10-14 6ann0B - BbICTaBIsIETCA 3a MOJHOE HE3HaHUE Oojiee 3-X BOMPOCOB OmiieTa, WK rpyobie
OLIMOKM M HEJJOYEThI BO BCEX BOIPOCaX.

0-9 6as10B — BBICTABJISACTCS 3a TIOJHBIA OTKa3 OT HaNMWCcaHUs Owmirera, MO0 3a IIOJHOE
OTCYTCTBHUE 3HaHUH 110 BCEM BOIpocaM Ouera.

HCYOOBJICTBOPUTCIIBHO — HA10 HOpa6OTaTL




7. MaTepuaibHO-TEXHHYECKOE oDecriedeHne y4eOHOro nmpouecca

Jlnst mpoBeieHNsl JIEKUMOHHBIX 3aHATHH TpeOyeTcs ayJAUTOpHUsl Ha TPy, 000py10BaHHAS
MEJIOBOM MJTM HHTEPAKTUBHON JJOCKOH, MYJIbTUMEIUHHBIM TIPOEKTOPOM H SKPAHOM.

s obecrieueHust 1a0O0PaTOPHBIX 3aHATHH TO JaHHOMY Kypcy HEOOXOAMMBI XHMUYECKHE
nabopaTopuu, OCHAIICHHBIE HEOOXOAMMBIM 000pY0BAaHHEM U PEaKTHBAMHU.

JomnonautenpHoe obecneuenue: Wi-Fi jgocTynm B KopiycaX yHHBEPCHUTETa, TEKCTOBBIC M
3JICKTPOHHBIE pecypchl HayuHo#t OMOIMOTEKH YHUBEPCUTETA.

Memoouueckoe obecneuerue
1. [Tocobue mo Heopranndeckoi xumuu, benoycosa E.E., 50 mr.,
2. OcuoBbl xumun, Uraaros A.B., S16moukosa H.B., 100 mr.,
3. [IpakTryeckoe mocodue mo Heopranndeckoi xumuu, Mapuenko B.U., Pozannes .M.,
Cazonosa O.M., 50 mr.,
4. Teopetnueckue acniekThl oomel xumuu, Po3annes .M., Cazonosa O.U., Urnaros A.B.,
50 mT.

8. PexomeHn0oBaHHas IUTEpPaTYypa
OcHoBHast

Hekpacos B. B. OcnoBsl o6meit xumuu: B 3-x Tomax. — M.: Xumus, 1973.

AxmeroB H.C. O6mias u Heopranudeckas xumus. — M.:Beicir. mik., 2001.—743 c.

3. Terpsnos-CokonoB U.B. (pen.) [lomymnspHast 6nOarOTeKa XUMHUYECKHX AJIEMEHTOB 3-€ M3/.—
M.: "Hayka", 1983.— 575c.

4. Kapanerpsnu M.X., pakun C.M. O6mas u Heopranuueckas xumusi. — M.: Beicm. mik., 1994.
-592c.

5. Ckonenko B.B., I'purop’ea B.B. HaiiBaxxnusimii kiacu Heopranigaux cronyk. — K.: JIubins,
1996. — 152 c.

6. Cremanenko O.M., Peitrep JI.I'., JlenoBcrkux B.M., IBanoB C.B. 3aranpHa Ta HeopraHidHa
ximist: B 2-x 4. — K.: [legaroriuna npeca, 2000.

7. VYraii S.A. O6mas u Heoprannueckas xumusi. — M.: Beici. mik., 2000. — 527c.

8. B.B. I'purop'eBa, B.M. Camiiinenko, A.M. Cuu. 3aransHa ximisa. — K.: Buma mkomna. — 1991. —
432 c.

9. PomanneBa JIL.M. u ap. COOpHHK 3a/ay W ynpaXHEeHUW Mo oOmied xumuu. — M.: Bricmas
mkosa. — 1991. — 288 c.

10. Hexginbko C.A., Ilomens IL.II. 3arampHa 1 HeopraHiyHa XiMis: 3agadi Ta BrpaBu. — K.:
“JIuGigs”. —2001. — 400 c.

11. T'onwopaiix JI.E. COopHHK 3a/1a4 ¥ ynpaXHEHUH 10 XUMHH. — M.: Briciias mkomna. — 1984.

JlononuTebHAs

1. Kak oOpa3syercsi xumuueckas CBS3b, UM MPOTEKaOT XuMmuyeckue peakuuu. [ankun B.IO.,

INanxun F0.B. (2007, 323 c.)

http://nashol.com/2014032476476/kak-obrazuetsya-himicheskaya-svyaz-i-protekaut-himicheskie-
reakcii-gankin-v-u-gankin-u-v-2007.html

2. Kypc obmeti xumun. Munrynuna 2.U., Macnernnukosa I'.H., Koposun H.B. (1990, 446 c.)
http://nashol.com/20100505475/kurs-obschei-himii-uchebnik-mingulina-e-i-maslennikova-g-n-
korovin-n-v-filippov-e-1-1990.html

[\

9. UndopmanmoHHbie pecypchl
OMNEKTPOHHBIN YUeOHHK 110 «XVIMUID) [T CTY/ICHTOB HEXMMIUSCKYIX CTICTIMATTEHOCTEH.


http://nashol.com/2014032476476/kak-obrazuetsya-himicheskaya-svyaz-i-protekaut-himicheskie-reakcii-gankin-v-u-gankin-u-v-2007.html
http://nashol.com/2014032476476/kak-obrazuetsya-himicheskaya-svyaz-i-protekaut-himicheskie-reakcii-gankin-v-u-gankin-u-v-2007.html
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Paboyas mporpasya pacCMOTpPeHa U NEpeyTBEpKACHA Ha 3ace]aHui KaeApbl ¢ H3MCHCHHSMH

/5 7

(oe3 HB\ICH&HHII) Ha 2017 rox. IIpoToxon 3acenanus kagenpsr Ne _”' OT /3as. kadenpoii

| e—

Pabouvas mporpaMma paccMOTpeHa U IepeyTBepiKacHa Ha 3aCeIaHAH I\aCbC,Z{pBI C H3MEHEHHSIMH
(6e3 m3menennit) na 2018 rox. TlpoTokon sacenanus xadeapr: Ne £ or<5-U9 3as. xadenpoit
c‘_‘_---—::_y

Pabouas mporpamMMa paccMOTpeHa U HmepeyTBEp)KAeHa Ha 3acedanni Kadeapsl ¢ H3MEeHEHHSIMU
(6e3 m3menenuit) ua 2019 rox. IIpoTokon 3acenanus kadeapsr No oT . 3aB. Kadeapoit

< — =

Pabouas nmporpamMMa pacCMOTpPEHA H IIEPEYVTIBEPIKIICHA HA 3aCeIdHHH Ka(l)e:[pb] C H3MCHCHHSAMHU

(6e3 m3menenuit) na 2018/2019 rox. [Iporokon 3acenanns kapeapet N { ot 25 ©§ (9
/

3as. xadeapoil L~

Pabougas mporpamMma paccMOTpeHa | IepeyTBepKIeHa Ha 3acenannu kadeapbl ¢ H3MeHeHHsaMH (0e3
n3MmeHenHii) Ha 2019/2020 roxa. IIporoko:n 3acenanns Kageaps: Ne oT

3aB. kaeapoit
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	2. Описание дисциплины
	Материал излагается с использованием словесных, объяснительно-иллюстративных, эвристических, проблемных и исследовательских методов преподавания. При проведении лекций для обсуждения материала широко используются мультимедийные презентации, анимации, а также раздаточные материалы. Во время лабораторных занятий создаются проблемные ситуации, рассматриваются задачи максимально приближенные к практике, для самостоятельной работы предлагаются творческие задания.
	Для обеспечения лабораторных занятий по данному курсу необходимы химические лаборатории, оснащенные необходимым оборудованием и реактивами.
	Дополнительное обеспечение: Wi-Fi доступ в корпусах университета, текстовые и электронные ресурсы Научной библиотеки университета.

