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1. IEJIM OCBOEHMUS TUCITUILIUHBI
IenamMu ocBOeHUS IOUCHHMIUIMHBI «XHMHSA» SBJISIOTCS: O3HAKOMJIEHHE CTYHEHTOB C
KOHIECNTYyaIbHPIMH  OCHOBaMH XMMHM KaK COBPEMEHHOM KOMIIJIEKCHON HAayK, W3ydaromiei
3aKOHOMEPHOCTH NPOTEKAHHS XHMHYECKHX MPOLECCOB B3aMMOAEHCTBUSA BellecTs; (hOPMHPOBAHHE
PE/ICTaBICHHH HAY4YHOIO MHPOBO33PEHHS Ha OCHOBE CHCTEMHBIX 3HAHHH O COCTaBe, CTPOCHHHU H
CBOHCTBAX XHMHYECKHX 3JIEMEHTOB M HX COENHHCHHI, COCTABIISIOLIUX OCHOBY CTPOHTENEHBIX
MaTepHaIoB.
3agaun QUCHMILUIHHBI:
¢ H3YYCHHE OCHOBHBIX 3aKOHOB M KOHLEIIMH XHMHH, C IEJIBI0 IPUMEHEHHS UX [IPH H3yUeHHH
MOCICAYIOUIHX CIENHAIBHBIX THCIHAILIINE;
¢ HU3YYCHHE MPONECCOB B3aUMOACHCTBHS BEIIECTB M HX COCIAUHEHHH, 3aKOHOMEPHOCTEH
IIPOTCKaHUA XMMHYECKHX pPeaKIluii;
¢ TpHMCHCHHE IONYICHHBIX TEOPETHYCCKUX 3HAHUM JUIS pellIeHHs Pa3lIMYHbIX IPAKTHIECKHUX
BOIIPOCOB;

® OCO3HaHHE POJIH XMMHHM B IIPOLIECCE OXPAHBI OKPYIKAIOINEH CpEIBL.

2. MECTO JUCIMIIJIMHLI B CTPYKTYPE OIIOII BO
Hucunnimna otHOCHTCS K 6a30BOM YacTH yueGHOTO IITaHa.
JlaHHBIA Kype OmMpacTCsi Ha 3HAHMS, NOJNYYEHHBIE CTY/IEHTAMH IPH H3Y4eHHH ¢buzukn u
MareMaTHKH. [loiydyeHHBIE CTyJeHTaMH 3HAHHS HEOOXOOMMBI NPH H3YYEHHH JMCIMILIMH, KakK

0a30Bo¥ YacTH, TaK ¥ BapHATHBHOM YacTH yueGHOro IIaHA.

3. KOMIIETEHIIMH OBYYAIOIIET OCsl, ®POPMHUPYEMBIE B PE3VJILTATE
OCBOEHMUS TUCITUITJIMHBI
B mpouecce ocBoeHus naHHONM IMCUMIUAHBI CTYZEHT (OPMHpPYET u JEMOHCTPUPYET
crenyrouye o0menpodeccHoHaIbHEIE H OOLIEKYIHTYPHbIE KOMIIETCHIIHH:

® CIOCOOHOCTH K CaMOOpraHM3aluyu H caMmoobpaszosanuio (OK-7);

® CIOCOOHOCTh MCIONB30BAaTh OCHOBHBIE 3aKOHBI ECTECTBEHHOHAYYHBIX IHUCIUIUIAH B
Mpo(eCCHOHANBHON NEATENBHOCTH, NPHMEHATh METOAbI MATEMATHYECKOTO aHATH3A H
MaTeMaTHYECKOTO (KOMITBIOTEPHOTI0) MOJICIMPOBAHHUS, TEOPETHYECKOTO %}
SKCIepUMEHTaNIBHOro uccaenopanus (OIMTK-1);

® CHOCOGHOCTb BBISBHTh €CTECTBEHHOHAYYHYIO CYNIHOCTH IPOGIEM, BO3HHKAIOMEX B XOJE
NPO(ECCHOHANBLHOM JIEATENBHOCTH, IPHUBJIEYb X JIIS PENIEHHS COOTBETCTBYOLIMA (u3uKO-
MaTeMmaTtHueckHii annapat (OITK-2).

B pesynbTate 0cBOCHHS TMCUMILIMHEI 00YYalomuiics TOMKEH JEMOHCTPHPOBATH cllegyIoIue

pe3ynpTaTsl 00pa3oBaHus:



1) sHarh QpyHIaMeHTaTbHEBIE 3aKOHB! XUMHH H IIPAMEHATE MX B IIPOQECCHOHANBHOM
nestensHOCTH (OTTK-1);

2) yMETh HCIIONB30BaTh OCHOBHBIE METOIBI XMMMYECKOI0 HCCIEI0BAHHS BEIIECTB 1
COC/TMHEHHH JUIA BBIABIICHHSA €CTECTBEHHOHAYUHOM cyiHocTH npobiaem (OIIK-2); ymeTs
NPUMEHSATE METO/IBI CaMOOOpa30oBaHus JUlsl pelneHus npodeccHoranbHEX 3anad (OK-7);

3) BJIaieTh METOIAMH TEOPETHIECKOTO H IKCIIEpUMEHTANLHOTO Hecnenosanus (OTTK-1).

4. CTPYKTYPA U COAEP)XKAHUE JUCIUAILIMHEBI "XUMUA"

OOb1mas Tpy10eMKOCTE JUCIMIIIMHEI COCTABNISET 3 3aYeTHhIE equaunbel, 108 yacos.
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PeiiTunr-
KOHTpOJIb Ne3

Coaep:xkaHue Kypca
1. OcHoeHble noHAMUA U 30KOHbI XUMUU

1.1. OcHOBHBIC TOHATHSA XHMHH.

[TonsiTHE 3NEMEHTA, MPOCTOTO M CIOXKHOIO BElleCTBAa. ATOMHAsS €QUHMIIA Macchl. ATOMHAas
macca. KonmudecTBo BemectBa — Mons. MonsipHas 1 MojiekyJisipHas Macca. BanentHocTs. CTeneHb
OKHCJICHHS. DOKBHBAJIEHT, MOJIBHAS Macca 3KBUBAJICHTA.

1.2. OCHOBHBIE 3aKOHBI XHMHH.

3aKOHBI CTEXHOMETPUH. ['a30BEIe 3aK0HBI. 3aKOH 3KBUBATICHTOB.

1.3. HoMeHKIaTypa HEOPraHUIECKHX M OPraHHYECKHX COEIHHEHHIH.

Knaccudukanus  HeopraHmyeckMx  coequHeHud. HomeHkiarypa  HEOpraHMYECKHX

coequnenuii. Knaccuduxarnus opranudeckux coeuaenunit. HoMeHKIaTypa ankaHos.

2. Ilepuoduueckan cucmema u Xumu4eckas c6A3b
2.1 Crpoenue aroma. KBaHTOBO-MEXaHHYECKass MOJIETb aToMa. ATOM KaK CJIOKHAS CHCTEMA.
Crpykrypa sipa: IpPOTOHBI M HEHTPOHBL OJeKTpoH. KOpIyCKyIspHO-BOJHOBEIE CBOMCTBA
3JIEKTPOHA.
KsanroBble uncna. CTpykTypa 3IeKTpoHHBIX ofonouek. Pacmpenenenue >71€eKTpOHOB Ha
YPOBHSX U moaypoBHAX. [TpaBuia Kieukosckoro.
OcHOBHBIE 3aKOHOMEPHOCTH paclpee/ieHusl JIEKTPOHOB B aTOME.

CTpyKTypHBIE H CTPYKTYpHO-Ipaduyeckue GopMysl.



CospemerHass  (GOpPMyIHMpOBKa MEpHOAMYECKOro 3akoHa. CTpyKTypa COBPEMEHHOM
nepuoandecko cucremMel. Ilepuoa. I'pynna. Tunuueckue sneMeHTHL. DIeKTPOHHEIE AHAIOTH.

DHeprus HOHM3aLlHH, CPOJICTBO K 3IEKTPOHY. DIEKTPOOTPHIIATEILHOCTD.

W3MeHeHne OCHOBHBIX XapaKTEPHCTHK aTOMOB IO TIEPHOAM M TPYIIIIAM .

S-, p-, d- u f- aneMeHTEl. BaneHTHBIE 3IEKTPOHEL

2.2. XuMuuecKas CBs3b U CTPOEHHUE BEIECTBA.

[lousitue xuMuueckoi cBsasu. Ilpupoma XUMHUECKOH CBA3HM. BHIBI XHMHYECKOH CBA3M.
OcHOBHBIE XapaKTEPUCTHKH XUMHYECKOMH CBA3H.

KoBanenTHas M HOHHas CBs3b: 00pa3oBaHHE CBSI3W, XapaKTEPHCTHKA CBA3H, CpaBHEHHUE
KOB&JIEHTHOH ¥ MOHHOH CBS3H.

2.3. BogoponHas cBs3b. JIOHOpHO-aKIEeNTOpHas CBA3b. MeTautnuecKas CBS3b.

3. OcHoebl XUMU4eCcKoii MepmMoOUnamMuKu
Tepmomunamuyeckas cucreMa, (asa, KacCuUKAIKI CHCTEM.
BuyTtpennss sneprus. Ilepsrlit 3akoH TepMOHHAMEKE. DHTabmHs. CTaHIapTHOE COCTOSHUE
BEIlECTRA.
3akon I'ecca. OCHOBBI TepMOJMHAMHMKH. BTOpOH 3aKOH TepPMOJMHAMHKH. DHTPOIHS.

BHePFCTI/IKa XAMHYCCKHX IMPOIIECCOB.

4. Xumuueckoe u pazogoe pagnosecue

4.1. O6paTEMOCTL XHMMYECKHX IpoleccoB. KOHCTaHTa paBHOBeCHA. BiHsHMe BHENIHHX H
BHYTPEHHHX (pakTOpoB Ha papHOBecHe. [Ipunuun Jle-Illatense-bpayna.

4.2. Xumuyeckasi KHHETHKA ¥ KaTaIu3.

OcHoBHbIe ypaBHeHHs KuHeTHKH. KoHcTaHTa ckopocTu. DakTOpEI, BIHAIONME HAa CKOPOCT
XUMHYECKOM peakluy, KHHETHKA IPOCTHIX U CIIOKHBIX PEAKIHIA.

BrusiHue TeMuepatyphl Ha CKOPOCTh peakiiy. YpaBHeHMEe AppeHuyca. DHeprus akTHBALHH.
TemneparypHbli KO3 UIHEHT CKOPOCTH peaKIHy.

KuHeTnka reTeporeHHbIX mponeccoB. 'OMOreHHBIH U reTeporeHHbIi KaTaH3.

5. Xumuueckue cucmemoi
CrocoOb1  BbIpaXkeHMs KOHIIGHTPAIMH pACTBOPOB. KHCIOTHO-OCHOBHBIE IPOIECCHI B
pacTBopax. OJIEKTPOIMTBl M HEIIEKTPOIHUTHI, CHIBHBIE M Clabble 3IEKTPONHTHL Teopus
BNICKTPOIMTHYCCKOA Jucconnanyy. KoHcranTa auccoIMaliy, CTENEHb AUCCOIMAIMH. AKTHBHAS

KOHIIEHTpAaIys.



Bogoponueiit moxazarens pH. Wonroe npomssenenwe Bojwl. [ToHSTHE 06 UHIMKaTOpax.
OKHCIIHTENbHO-BOCCTAHOBHTEILHBIE TIPOLIECCHl B pacTBOpax. OKHCIUTENH H BOCCTAHOBHTEIH.

Cpena peaknun. Meron anekTpoHHOTO Ganasca.

6. dnexkmpoxumuneckue cucmemsl

6.1. XuMudeckue HCTOYHHKH TOKA.

OnexkTposHble ToTeHuHMans. CTaHmapTHbIE 3JIEKTPOIHBIE IOTEHIMANEL. Meraundeckue
SMEKTPOAbL. ['a3oBble amekTponsl. BomopomHsiil 3NEeKTpoA. Pacuer W u3MepeHme NOTEHIHATOR
an1ekTpoioB i IJIC ranpBaHHYecKHX 37eMEHTOB. XHMHUYECKHE HCTOUHUKH TOKA.

6.2. DnekTpous.

CymHOCTE 21€KTpoNm3a. DIEKTPOIH3 PAaCTBOPOB pacruiaBieHHBIX cpell. 3akoHbl Papajies.
Ilpumenenue anextposmsa. Ilonmydenue rasos (BoZiopoza, KHCIOpOZa, XJopa M JpP.) METOIOM
3JIEKTPOJIN3A.

6.3. Koppo3sus merasmios.

Tuner KOppO3UOHHBIX paspyImeHni. XuMHUecKas U JNEKTPOXUMHYECKas KOppo3us. CrrocoOnl

3alATHI METAILJIOB OT KOPPO3HH.

7. Honumeput u onuzomepe..
Onuromepsl ¥ IONMMEPHL: OCHOBHBIE TOHSTHI H Kinaccuukanus. MeTojbl moaydeHus
nonuMepoB. l'azonamonmenHsle moimMepel.  Mcmonms3oBanme IIOTAMEPOB M IUIACTMACC B

CTPOHUTECIILCTBE. HOHHBTI/IJ'IGH, ITIOJTAIIPOIIHIIEH, ITOJTHBUHHJIXJIOPH L, HOJIHTCTpﬁ(i)TOpBTPIJ'IeH.

8. Memoow ananusza xumuueckux sewecme.

Knaccugukanus merono awamusa. IloHsTHe aHATMTHYECKOro CcHrHATA, XUMHTECKHE
METO/IbI aHAIH3A: IPABUMETPHSI, TATPOMETPHSL.

Tlonstae o (Qu3nKO-XMMHYECKUX M (HIMYECKHX MeTojaX aHanusa BemecTs. Macc-
CIIEKTPOCKOIHS.

Orbop mnpo0. Amamus BOABL (USMKO-XHMHUECCKAM M XHAMHUCCKHH aHATH3 BOJIBL
Omnpenenenue pH. Onpenenenue jXecTKOCTH BOEL

AHainu3 ra3oB M JBIMOB, aBTOMATHYECKHIi aHAJI3 IA30B B TpybonpoBonax. Xpomarorpadus.

AHaim3 npofyktos cropanus (CO, CO,, NO, NO,, S0O,).

9. Memannwt u cnnaeol.
PacnipocTpaneHHOCTD M COCTOSHHME METAIOB B npupoze. Ouznueckue, PU3MKO-XUMHUYECKHE
U XMMHYECKHE CBOMCTBa MeTamwioB. OCHOBHBIE CIIOCOORI MOIy4YeHUs MeTaoB. MeTaliuyeckue

CIIJIaBbI H KOMIIO3HUTEI, HX HCIIOJIL30BAHUE B CTPOHUTENBHOH OTpaciiu.



5. ObPA3OBATEJIbHBIE TEXHOJIOTI'MH

[Ipenoyecene TEOPETHUECKOTO MaTEepHaia OCYIIECTBIISETCS KaK B BHJE YCTHBIX JIEKIHIA,
TaK U ¢ IPIMEHCHHEM JIEKTPOHHBIX CPEJICTB 00YUEHHSI.

B kayecTBe JEMOHCTPaMOHHOTO MaTepHaia HCrons3yroTes Ilepuoamveckas cucrema JI.H.
MenneneeBa u qpyrue crpaBOYHBIE MAaTEPHAIIEL.

HekoTopele pasfensl TEOPETHYECKOTO Kypca paccMaTpUBAKOTCA C  HCIOJIB30BAHHEM
ONEePEKAIOIEH CaMOCTOATENBHOH pabOTHI: CTYAEHTH MOJIYydYalOT 3aJ[aHHe Ha HM3ydeHHE HOBOI'O
MarepHaa J0 €ro H3JIOKEHHS Ha JICKITHH.

Jlns nydimiero OCBOEHMS TEOPETHYECKMX OCHOB B IIPOLECCE HM3YYEHHS JIUCIMILIMHEBI
HCTONB3YIOTCS  J1abopaTopHble paboThL, IMO3BOJSIOIIME HATJISAHOIO MPEICTABHTL MHOTHE
XUMHYeCKHe Tmporecchl. ['pymmosas pabGota B XHMHYECKOH J1abOpaTOpHH CTHMYJIUPYET
COIJIaCOBaHHOE B3aHMOJEHCTBHE MEX/y CTYJCHTAMH, OTHOINCHHS B3aWMHOM OTBETCTBEHHOCTH H
corpyaHudectBa. Jlaboparopusie paGoTsl BemonHSIOTCA Mo «JlaboparopHOMY NpPaKTHKyMYy O
XHMHHY», pa3spabOTaHHOMY [NPUMEHHTENIRHO JUIS CTYHEHTOB HEXHMHYECKOTO  IPODHIIL.
Ilonyyennsle sKCIEpUMEHTATbHbIE JAHHBIEC 3alMCHIBAIOTCS CTyIEHTaMH B pabouyio TeTpaib. 1o
UTOraM KaxxJ10¥ 1abopaTopHoit paboTsI CTyaeHT 0(OpMIISET THCEMEHHBIH OTYET.

Hamuuyme Takoro npakTHKyMa IIO3BOJISIET CTYIEHTaM 3apaHee IOATOTOBHTECS K
cobece10BaHHIO HIIM TECTHPOBAHHUIO IIPH «3aIIHTE» KOHKPETHOM Tab0paTopHOi paboTEI.

JIns  OUEHKH OCBOEHHS TEOPETHYECKOr0 M MNPAaKTHYECKOTO0 Marephaid CTyAeHTaMH

HCHOJIb3YIOTCS NUCBMEHHBIE H YCTHBIE KOHTPOJIBHEIE pHGOTBI H KOJINIOKBAYMEI.

6. OUEHOYHBIE CPEACTBA JUISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
NMPOMEXXYTOYHOM ATTECTALIAH 10 HTOI'AM OCBOEHHUSI
AUCIHUILIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB

JU1s TEKyIEero KOHTPOIsA YCIEBaEMOCTH CTYAEHTOB HCHOJIB3YIOTCS PEHTHHI-KOHTPOIN, a TaK
K€ TIPOBEPOYHEIE PabOTHI (TECTHI) U KOHTPOJS CaMOCTOSTENBHOM paboTel. [IpomexyTouHO#
aTTeCTalMel 1o HTOraM OCBOEHUS JUCIUILIHHEI SABJISIETCS SK3aMEH.

IIprMeps! 3aanuit 1S IPOBEACHHUS PEUTHHI-KOHTPOJIS:
Pelitunr-kontpons Nel

1. Beruvcnuts MoONspHy:0 Maccy SKBHBaleHTa MeTawia, ecid 0,493 r xyopuaa 3Toro Meramia
ocsie 00paboTku HUTpaToM cepebpa obpasoranu 0,861 r xnopuaa cepebpa.

2. Cxomnbko rpammoB CuSO4-5H,0 Heobxoaumo B3aTh mnst npurotosierns 400 mi 0,2 H. pacTBOpa
cynb(ara Meau?

3. PaccTaBuUTh KO (DHITMEHTHI B ypaBHEHUAX PEaKIUM, YKa3aTh OKUCIIHTEIb U BOCCTAHOBHTEIN:
H,SO,4 (pa36.) + Mg — H,S +
MnSQO,4 + KCIO; + KOH —



PeitTuHT-KOHTpOIb No2

1. Ilpu cropanuu MeTaUia Maccoii 5 r obpasyercs okcuz MeTamia Maccoi 9,41 r. Onpenennre
SKBHBJIEHTHYIO MacCcy MeTalla.
a)9r/mons  6) 8 r/mons  B) 13 r/mMonbs )6 r/MOINIB

2. B naGoparopuu UMeeTCa pacTBOP ¢ MAacCOBOM JloJieit ruipokcHaa HAaTpus 25%, MIOTHOCTD
Kotoporo pasHa 1,27 r/mi1. PaccuwTaiite ero 06beM, KOTOPbIi HAZO CMEIIATh ¢ BOJIOH, 4TO ObI
noyauth 500 MJI pacTBOpa ¢ MaccoBoi jloeii ruapokcua Hatpust 8% ( IWIoTHOCTS, 1,09 /M)
a)137,3mn  6)140,1mn  B) 130,9Mn 1) 126,8 M

3. Cymma ko3 durmenTor B ypasaenue peaknuu: KMnO4+K,S03+H,0 pasha:
a)l3 6)20 81§ 1)9

4. Kak u3aMeHseTCs IpH HeoOpaTUMBIX NpoLeccax SHTPOIHS :
a) He M3MEHseTcs  0) ee M3MEHEHHe BCerja MONOXKUTEIBHO  B) €€ H3MEHEHHE BCET/a

OTPHIATCIIEHO

5. TepMOAMHAMHYECKHI TOTEHIHA, YOBIIbL KOTOPOTO B KBA3HCTATHYECKOM H30TEPMUIECKOM
npolecce paBHa paboTe, COBepIIEHHOH CHCTEMOH HaJl BHEIIHUMH TeJIaMH Ha3hIBaCTCH

a) coboaHoit sHeprueit [n66ca  6) cBoOOaHOMH sHepruei I'ensmronbia

B) SHTAIBIHEH T') SHTPOIHEH

6. Cropocts peakuuu 4FeS;+110,=2Fe;03+8 SO, noBsicuTCA IIpH
a) MOBBINICHHUH JABJICHUS WM MOHWKEHUH TEMIIEPaTyphl

0) MOHM)XEHUH TEMIIEPATyphl MM OHWKEHHH JIaBJIEHH

B) U3MEJIbYEHHH MMHPUTA WK TOBLIIICHUHU TEMIIEPATyPhl

I') M3MEIBYEHHH ITUPHTA WIH MTOBHIIICHHH KOoHIeHTpaluu SO,

7. B Kakyro cTOpOHY CMECTUTCS PaBHOBECHS IPH MOBHIICHUH JAaBIECHUs B YPaBHCHHH PEaKIIUH
3H>+Ny+>2NH;
a) BIIPaBo 0) B1EeBO B) HE U3MEHSIETCS

8. Ompenemute pH pactBOpa, B 1 JM® KOTOPOTO CONEPXMTCSA THAPOKCH HATpUs Maccoii 0, 1r.
JTMcconHaIHIo MEeJI0YH CYUTATh ITOTHOMH.
a) 6,8 B)11,4 6) 13,5 r) 1,89

9. Ecim MeTamn pacioioXeH B JIEKTPOXHMHYECKOM psaay mocie Bojgopoxaa (T.e. or Cu go Au
BKJIFOYHTENBHO), TO IPH 3JEKTPOJIH3E PACTBOPA COJIM TAKOTO METala:

a) BOCCTAHABIMBAETCS CaM METaIT

6) Ha karozie OyyT BOCCTAHABIIHBATELCS MOJIEKYJIBI BOJBI ¢ 00pa3oBaHHEM BOJOPOA

B) BOCCTaHABJIHMBAThCs OYIET M CaM METAJLI, ¥ MOJIEKY Bl BOJBI

10. Bropas ctynens ruaposusa NazPOs COOTBETCTBYET YPaBHEHHIO PEAKIIHH:
a) Na3;PO4+H;0—Na;HPO4+NaOH 6) NaH,PO4+ H,0<H;PO4+NaOH
B) Na,HPO4+H,0<—NaH,PO4+NaOH

11. Kaxoe ¢u3uK0-XMMHYECKOE H3MEHEHHE NIPETEPIIEBAET METAILT IIPH KOPPO3HH:
a) OKHCJICHHE 0) BocCTaHOBNEHUE B) 00pa3oBaHue CIIOKHOIO KOMILIEKCA

12. TpuBHaIbHOE Ha3BaHHE I€KCAICKAHOBOH KHCIIOTHI :
a) CTeapHHOBAs 0) xarpoHoBas B) MAJIBEMUTHHOBAsE  T') aKpHJIOBas

13. Kakag xummdeckas CBI3b B coequueHue BaAly



a) MeTajutideckas  0) HOHHas B) KOBaJIEHTHAas HE IOJIsApHas I') KOBaJICHTHAA I10JIApHas

14. CKONbKO IPOTOHOB, 2JIEKTPOHOB H HEUTPOHOB coziepXkuTes B HoHE docdopa (+5)
a)15p" 15¢"16n°  6) 15p* 10e" 16n°  B) 10p" 10" 16n’ 1) 15p” 10€” 15n°

15. B psny anementoB Na— Mg— Al— Si —P —8 —Cl ysenuuusaercs
a) paliychl aTOMOB 0) YHCIIO0 3aHATHIX IEKTPOHAMH CIIOEB
B) METAJUIHYECKHE CBOMCTBA ') HE METAUTMYECKHUE CBOHCTBA

16 Kalcoe U3 JAaHHBIX BEIIECTB ABIISCTCA CJIaGLIM 3J'ICKTpOJII/ITOM
a)NaCl 6)HNO,  B)HCI r)AL(SO4)s

17. VI3 meno4YHbIX METAJJIOB, Cropasi B KMCJIOpoJe, OOBIYHBIN OKCH 00pa3yeT TOJILKO
a) HaTpHi 0) xamii B) JIUTHH r) pyoumuit

18. A30T B pa3iIHUHEIX CTENEHSX OKHCIIeHHs o0pasyer ¢ KuclopomoM Atk okcuaos: NoO, NO,
N,03,NOuN;,0s. Haubonee ycToiuuB U3 HUX
a) NO; 6) N,O3 B) N>O r) NO

19. Jlns d-snemeHTa Mapraiia XxapakTepHa 3JIEKTPOHHas KOH(QHTypaLus
a)1s72s%2p°3s23p°3d' %4s' 6)1s°2s%2p®3s°3p®3d'4s?
B)15?25%2p*3s%3p°3d°4s' r)1s%2s%2p°3s*3p®3d°4s

20. Hepeqmﬂnl‘e, B KakKux TpeEX (I)I/ISI/I‘-IECKHX COCTOAHHAX MOIyT HaxOIHUTLCA HE
3aKpHCTANIM30BaHHBIE ITOJIMMEPEI.

PeiiTuHr-xoHTpOIH Ne3

I. BBI‘IPICJ'II/ITB 3.40.C. H HAITUCATh CXCMy TaJIbBAHUYECKOI'O 3JIEMEHTA, COCTAaBJICHHOI'O U3
3JICKTPOJIOB:

1) PtH, |0,018 HNO, o=21%

2) Zn |02M  ZnClL, £=0,5

[TonydeHHBIE pe3yIbTATHI UCIIONL30BATE IIPH OTBETE HA 2-if U 3-i BOIPOCHI.

2. Kaxkas peakiis OyieT npoTekars Ha aHOJIe IPH 3aMbIKaHHK BHEIIHEH 1€ raJIbBaHUYECKOT0
3JIEMEHTA, YKa3aHHOro B 1-M Bompoce?

3. Kakas PEaKIuia 6y13[e'1‘ IIPOTEKATE Ha KaToA€ IIPpH 3aMBbIKaHUH BHEITHEH IeNH raJIbBAHHYECKOTO
JJIEMEHTA, YKa3aHHOT'O B 1-m BOHpOCG?

4. Kax usmensercs pH pactBopa B IpUKaTOAHOM NPOCTPAHCTBE IIPH 3IEKTPOJIH3€E BOAHOTO

pacTBopa XJIopuaa Kamus?
5. Kakoii mporiece nmpoTekaer Ha rpapuTOBOM aHOJE MPH 3MeKTpom3e BogHoro pactsopa KOH?

6. BEIYHCIHUTE JIEKTPOXMMHYECKHH S9KBHBAJIEHT XJIopa B JI/(A* vac)

7. Uepe3 pacTBOp HHTpaTa ABYXBAIEHTHOTO MeTajlla NMPOIYCTHIH TOK cuiod 2A B TedyeHuu 40
MHH., IIpH 3TOM BbIienuock 4,992 2 metanna. Ha3sath cob.

8. Xese3Hble U3/e M IPH HUKEIMPOBAHUH ITOKPHIBAIOT CHavYasla MEJbIO, a IOTOM HUKEIIEM.
Kakoif mponecc mpoTeKaeT Ha aHO/IE TIPH MOBPEXK/IEHHH 3TOT0 ABYXCIOMHOro mokphitys B 0,1 H.
pacTBOpe rHIpoKcHa HaTpus?

Ere = -0,161 B; Ec,=+0,027 B; Eni =-0,128 B.



9. B 0,1 H. pacTBOpe CONAHOM KMCIOTEI OMYIIEHSBI 110 OTAETBHOCTH Me/IHAs, cepefpsHas i 30710Tast
npoBoJIokH. Kakast nposoioka OyeT KOppoHpOBaTh ¢ BOAOPOIHOM Jlenospu3amnuei?

Ecu =+0,154 B; Eay =+ 0,348 B;

EAg =+0,277B; Eg =-0,059B

10. B xako# cpesie Ipy HapyIIeHHH OJIOBIHHOTO MOKPHITHS JKelIe30 Oy/IeT 3amumeno 6onee
HanexHo - 0,1 5. HCI; 0,1 1. NaCl; 0,1 5. NaOH ?

KoHTpobHEIe BONIPOCH! IS IIPOBEICHHS IIPOMEXYTOUHOM aTTeCTaliH (3K3aMEHAIMOHHDIC
BOIIPOCHI):

Ionamue snemenma, nPocmozo u crodCHO20 euecmaa.
Amomuasn edunuya macce.

Amomnas macca.

Konuuecmeo éewgecmsa - monw.

Monsapnas u monexynapnas macca.

Banenmmnocme.

Cmenenv oxucnenus.

IKeusanenm, MONbHAsL MACCa IKEUBANEHNA.

9. 3axonvi cmexuomempuu.

10. I'azogwre 3axonwbL.

11. 3axon sxeusanenmog.

12. Cmpoenue amoma.

13. Keanmoso-mexanuueckas modens amoma.

14. Amom xax croscnas cucmema.

15. Cmpyxmypa aopa: npomonst u neiimponl.

16. Snexmpon.

17. Cmpyxmypuoie u cmpykmypro-epaguueckue popmynor.

18. Coepemennas gpopmynupoexa nepuoduyeckozo 3axoua.

19. Cmpyxkmypa cospemennoii nepuoduueckoii cucmempt,

20. Ilepuoo, epynna.

21. Tunuyecxue snemenmol.

22. Onexmponnvie ananozu.

23. JHepeus uonuzayuu, cpoocmeo K 31eKmpony.

24. Onexmpoompuyamensrocm.

25. Hsmenenue OCHOGHbIX XAPAKMEPUCUK amOMOS 1O NEPUOOAM U 2PYRNAM.
26. Tunbl 63aumodeticmeus MONeKyL.

27. Ilpupooa xumuyeckoii ceasu.

28. OcHosHble 6UObI XUMUYECKOTU CBA3U. KOBANEHMHAS, UOHHAS.

29. OcHoGHble XapaKmepucmuKky XumMuyeckoli cessu.

30. Onepaus, onuna, nanpaereHHOCMb, HACLIUACMOCTb, RONAPHOCTD.
31. Tepmoounamuyeckas cucmema, asa, knaccuguxayus cucmenm.
32. Buympennsa snepaus u sumanvnus.

33. 3axonwt l'ecca.

34. Oumanvnua 06pazosanus xumudeckux coeOuHeHuil,

35. Oumponus u ee usmeHenue 6 XUMULECKUX NPOYECCax.

36. Snepeus I'ubbea.

37. 3asucumocme cKOPOCHU XUM. PeaKyuyu om KOHYEHmpayuu u memnepamypeol.
38. Koncmanma ckopocmu peaxyuu.

39. Cxopocmb 2emepozenHbix Xumuueckux peaxyuil.

40. Xumuueckoe u pazoeoe paenosecue.

41. Obpamumocmb xumuueckux npoyeccos.

42. Brusnue 6HewHux u 6HymMpeHHux (paxmopos Ha pasHosecue.
43. Venosus camonpouseonsHozo npomexanus Xumudeckux peaxyuil.
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44. Venosus xumuueckozo pasnosecus.

45. Koncmanma pasnoeecus u ee cessw ¢ MePMOOUHAMUYECKUMU RAPAMEMPAMU,
46. Hpunyun Jle-Illamenve-Bpayna.

47. Honsamue o pacmeopax u opyzux OUCNEPCHBIX CUCMEMAX,

48. Cnocobr ebipascenus xonyenmpayuu pacmeopoe.

49. Ilonamue 06 snexmponumas.

50. Dnexmporumuieckas Ouccoyuayus, ee mexanusm u APUHYUNBL.
31. Ceoticmea pacmeopos snexmponumos.

52. I'uoponusz coneii.

33. Onexmpoonvie nomenyuanvi. I'anveanuveckue snemenmo..

54. Ionsmue 06 21exkmpoonsIx nomenyuanax, Vpasuenue Heprucma.
35. Hsmeperue snexmpoonuix nomenyuanos.

36. P30 cmandapmmuuix snexmpoonuvix HOMEHYUANO8.

57. Booopoonuiii anexmpod. Psod HANPANCEHUT MEMAI08.

38. I'anveanuueckue snemenmei. IC eanveanuueckux snemenmos.
39. Xumuyeckue ucmoynuxu moxa (XHT).

60. Ocnosnvre 6udst kopposuu.

61. Xumuueckasn u snexmpoxumuueckas KOppOo3us.

62. Memooui 3auumer memannoe om KOppo3uu.

63. Jlecuposanue, snexmpoxumuyeckas 3awuma, 3auumnsle ROKPLIMUSL.
64. Onexmponus. 3axons Papades.

65. Cywynocme snekmponuza. Inexmponus pacmeopos u pacniasos.
66. AnoOHOe oKucHenue, KamodHoe soccmanosienye.

67. Knaccugpuxayus memannoe u cnnasos, ux Hony4enue u3 pyo.

08. Dusuueckue u xumuueckue ce0iicmea Memanios.

Bonpocs! s npoBeseHus KOHTPOIIS caMOCTOSTEIBHOM paboThI:

Meoiemonexynaproe 63aumodeiicmsue.

Brusanue muna xumuyeckoii cénsu na ceoiicmea geuecms.
Obwee nonamue o Opyaux Guoax xumuueckoii cessu,
I'omozennviii kamanus.

Iennvie peaxyuu.

Du3suyeckue Memoobl YCKOPEHUS XUMULECKUX peaxyuil.
Pacmeopumocme.

Hsmenenue snmanvnuu npu pacmeopenuu.

9. Dasosuie npespawyenus ¢ pacmeopax. 3axonsr Payns.

10. Ocmomuuecroe oasnenue. 3axonvt Baum-I ogha.

11. Kpucmannuueckoe cmpoenue memanios, memaniuueckas cesso.,
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TIpuMepsI TeCTOBEIX 3aaHuii s KOHTPONIS CAMOCTOSITEILHOMN paboTsr:
pazzen «O6ume cBoiCTBa pacTBOPOB»

1. MoryT cocymecTBOBaTh B pacTBOpE Maphl BEMIECTB:
a) NaOH, Ca(OH), 6) LiOH, CO, B) SO,, Ba(OH), r) HF, NO

2. Macca BOJIBI (B rpaMMax), KOTOPYO CreyeT BemapuTh U3 430ma 4%-Horo pacTBopa (IUIOTHOCTE
1,047r/m) cyneduna naTpus, 4ro6sl noxyuuTh 12%-Helit pacTBOp, paBHA
a) 50 6)250 B) 300 r) 400

3. pacTBOPHMOCTbL JMXpOMaTa Kalus K>Cr,O7 pasua 12,5r/100r BomsI npu 20°C. YcraHosure,
KakoBa OyJleT Macca HacChIIEHHOTO pacTBOpa, €CI| JIs IIPUTOTOBJIEHHS €T0 HCIOJIB30BaHo 400r
BOJIBI




a) 420r6) 500r B) 400r r) 450r

4. cvemamu 1o 1M pactBopa u 1n 3M pacrBopa cepHoii kucnoThl. Onpenenure MOJSPHYIO
KOHILIEHTPAIMIO CEPHOM KHUCIOTEI B KOHEYHOM PacTBOpe
a) 1,5mone/n 6) 2mons/m  B) 2,5Monw/n 1) 1,75Mons/n

5. eclId BHECTH KaIUTIO pacTBOpA ITOBAPEHHOM COJIM B 1MOYTH OECI{BETHOE IJIaMsi I'a30BOM rOpesKH,
OHO OKpacHTCsA
a) B KpacHBIHA IBET  ©) B XKENTHIM IBET  B) B 3€JICHBIH IIBET  T) I[BET HE H3MEHUTCS

6. XIOpHA-HOHEI 00pa3yIOTCs IPY PACTBOPEHHH B BOJIE BEIIECTBA, HMEIOIIET0 GOPMYITY
a) Cl, 6) MgCl, B) AgCl r) CCly

7. K KakoMy THIY PacTBOPOB IPUHAIEKHUT PACTBOP BOJOPOA B IUIATHHE?
a) XKUAKAH ©) TBepaBId  B) razoo0pa3Hblii

pasaein ((HOMCHKJ'[&TYP& HEOPraHuvIeCKHX H OPraHu4YCCKHUX COEIUHEHMIT»

1. ®opmMyna KHCIOTEI, HOPMANBHOH COJIH U aM(OTEPHOTO T'HAPOKCHIA COOTBETCTBEHHO:
a) NH3, CaSOy4, AI(OH); 6) HBr, Aly(SO4)3, Zn(OH),
B) HNO3, NH4Cl, Ba(OH);  r) HSO4, KHCO3, Cr(OH);

2. BaeHTHOCTE KHCJIOTOOOPA3yIOIEro 3JIeMeHTa B MapraHI[eBoi KUCIIOTe paBHa:
a) VII 6) VI B) IV r) III

3. XnopHoBaTas KHCJIOTA SBJISETCS THIPATOM CJIEIYIOMEro OKCHIA:
a) C1,0 6) Cl,0s B) CLOs r) CLO,

4. Ynco H30MEpHEIX allKeHOB, HMeromux coctaB CsHig (¢ y4eToM reoMeTpuyecKoil H30MEPHH):
a) 4 6)5 B) 6 T} 7

5. Hucmo aTOMOB B MOJIEKYJIE XPOMOBO# KHCIIOTHI PABHO:
a)4 6)5 B) 6 o)

pasgen «lanpBaHHYECKHE 2JIEMEHTERI

1. BEIMHCIHTE NOTEHIMA BOJOPOJHOTO AIEKTPOHA B PACTBOPE YKCYCHOM KHUCIIOTHI ¢ KOHI[EHTpaIHeii
0,1 mons/n. CTeneHp AUCCOLMAIMY ISl 32JaHHOM KOHIIeHTparuK KucioTs o =0,013.
a).— 0,168 B; 6). — 0,153 B; B). 0,168 B; r). — 0,020 B.

2. MaraueByro IJIaCTHHY [IOMECTHJIM B pacTBOP COJIM 3TOro MeTayuia. M3MepeHHBIH noTeHman Mg
oKasajcs paBHBIM -2,40B. BeMMuCINTE akTHBHYIO KOHIIEHTPAIMIO HOHOB Mg B pacTBOpe B MOJIB/II.
a). 3,46 102 MOJIB/IT; 6). 0,25 Monn/x; B). 4,17~ 1072 MOJIB/II; r). 6,91- 10 mos/i.

3. BeIyecauTh NOTEHIHATE] MEIHBIX H HHKEEBBIX JIEKTPOJIOB, MOTPEKEHHBIX B pacTBOpsl CuSO, u
NiSO4 ¢ KOHIIEHTpalHUIMHU:

CuSOy4 (ko3¢ dunuenT akTupHOCTH HOHOB ¥ = 0,16) 1 C\,, = 0,1 Momus/m;

NiSOy (koo uuuenT aktuBHOCTH HOHOB ¥ = 0,15) 1 Cpy = 0,1 Mo/

a). 0,234 B; - 0,36 B; 6).0,234B;0,3B; B).0,234B;-0,3B; r).0,286 B; -0,3 B.

4. Beruucnuts DJIC ransBaHMYECKOro 3JIEMEHTA:
Pb/Pb (NO3),, C, =0, 01 mons/n, y = 0,7 // AgNO;, Cy, =1 Mmons/n, y = 0,8 / Ag.
CocTaBUTh ypaBHEHHS peakLUii, IPOTEKAIOIIMX Ha aHO/IE M KaTo/ie paboTaroIIero sjieMeHTa.



a)0,982B; 6)1,04B; B)06B;  1)0,54B.

5. Beruucnure 3JIC cnenyrormei ralsBaHHYECKON LETH
Ag/0,0IM AgNO; // 0,1M AgNO; / Ag

f=0,9 £f=0,72
a) — 0,059 B; 6) 0 B; B) 0,029 B; 1)0,059B.

paszen «DJIEeKTPoIU3»

1. Ilpu snexTponuse pacTBOpa XJIOpHIa Kaius 06pa3yroTcs:
a) KaJii, BONOPOJ, XJI0P, KHCIIOPOJI;
0) TrHAPOKCHU]L KaTHsI, BOZIOPOI, XJIOp;
B) THIPOKCH KaJIMsl, COJISTHAs KHCIIOTA, KHCIOPOL;
I') KaJIdii, BOJOPOJ, OKCHJI XJIopa.

2) Kako#t nporiecc npoMcXoauT Ha METHOM aHOJIe IIPH 3/IeKTpoiu3e pactBopa NaBr:
a) OKHCIIEHHE BOJIBI;
0) okHCIeHHe HOHOB OpoMa;
B) OKHCJICHHE MEJIM;
T') BOCCTaHOBJIEHHE ME/JIH.

3) Ilpu snexrpomuse Boguoro pactBopa SnCl, Ha aHone BBIAENHIoCh 4,48 1 xyopa (u.y.). Haiitu
Maccy BBIJIEHMBIIETOCs Ha KaToJie 0JIOBA:
a)2ijir 61185 r B)59251 r)474r

4) BerecTBOM, IIPH 3IIEKTPOJIN3E PacTBOpa KOTOPOro 00pa3yerTcs KACIOPOI, ABISETCS:
a) CuCly; 6) CuSOy; B) PbCly; r) SnBr;.

5) B pesyneTare 35eKTpoin3a BoaHOTo pactBopa HF BomopoaubIii mokasaTens:
a) yBenuuwics; 0) yMEHBIIMICH; B) ocTancsa 6e3 H3MEHEHHH,

6) Ecnu B pacTBOp MIIM paciuIaB JIEKTPOJIATA OTPY3HTh 3JIEKTPOABI M MPOMYCTHTE dNEKTPHYECKHI
TOK, TO:

a) KaTMOHBI OyIyT IBUraThCA K KaToy U NPHHUMATE OT HETO 3JIEKTPOHBI;

6) xaTHOHEBI OyIyT IBUraThC K aHOJLY M OTIABATEL EMY 3JIEKTPOHEL;

B) KATHOHBI OY/IyT IBUTaThCS K KATOAY W OTHABATh €MY 3JIEKTPOHEI,

T') KaTHOHBI Oy/yT ABUraThCSA K aHOAY ¥ IPHHUMATD OT HETO 3NIEKTPOHEL

TemaTtuka nmaGoparopHsix pabor:

Knaccer Heopranuyeckux coeuHeHHIA
Onpenenenne SKBUBATIEHTHOM Macchl MeTaLIa
Crioco6p1 BEIpaXKeHHs! KOHIICHTPALMH PACTBOPOB
[Tony4yenne pacTBOPOB pa3IMYHBIX KOHIIEHTpAIHiA
OKHCIHTENEHO-BOCCTAHOBUTEIBHEIE PEAKIMH
XuMHYecKas TepMOJUHAMUKA

XuMuyeckass KHHETHKA

XHMHYECKOE PaBHOBECHE IIPOIECCOB
Onpenenenne pH pactBopos

10. 'maponus conei

11. lanpBaHMYECKUE ITIEMEHTEI

12. DnexTpoau3 pacTBOpPOR

13. Koppo3us MeTauios

14. Xumuueckue CBOHCTBA METAIOB H HEMETA/LIOB

e a1 B e



7. YYEBHO-METOJIUYECKOE 1 HHO®OPMAIIMOHHOE OBECHIEYEHUE
JAACHUTLIAHBI

a) OcHoBHas JATepaTypa:
1. Cunopos B.H., ITnaronosa E.E., Hukudoposa T.IT.: Obmas xumus Yuebuuk - M. :
Wzparenscrso ACB, 2013. - 272 c. http://www.studentlibrary.ru/book/ISBN9785930938869.html
2. Xonuun, A. B. O6mas xumug: y4eOHuK - M, : I'DOTAP-Meaua, 2014. - 400 c.
http://www.studentlibrary.ru/book/I SBN9785970429563.html
3. bBapxogckuit, E.B. O6mas xumus: y4e0. nocobue — Munck: Bemmaitmas mKkona, 2013. — 639
C. http://znanium.comfbookread2.php?book=509204
4. Kysypmau B.A., Yepnosa O.B, Jlunenko C.B. Vue6roe N0COOHE MO XUMUH JUISl CTYIEHTOB
HEXUMUYCCKHX HanpasieHni 4. I — Bal'y, Bragumup, 2012. - 91 ¢.
5. Kysypman B.A., lunenxo C.B. u Ap. IlpakTukym no xumun s CTYACHTOB HEXUMHYECKHUX
HanpasieHui. . Bnagumup: Bal'y, 2015, 87 c.
0) Jononnurenpnas JIHTEepaTypa:
1. Kysypman B.A., Ueprosa O.B, Tunenxo C.B. Yue6Hoe nmoco6ue mo XUMHH JUIs CTYIEHTOB
HEXMMHYECKHX Hanpasiaenuit 4. I. — Bal'y, Brnagumup, 2011. - 121 c.
2. A. B. Babkos, O6mas u HEOpraHuvecKas XUMHUL: yuyeOHHK - M. : I'DOTAP-Menua, 2014, -
384 c. http://www.studentlibrary.ru/book/ISBN978597042923S.html
3. B.B. lenucoBa O6mas u HCOpraHu4eckas XuMHs: yd4eOHoe nocobue - PocTos /] :
®ennukc, 2013. - 573 ¢. http://www.studentlibrary.ru/book/ISBN9785222206744.htm]
4. I'pubanosa O.B.06mas u Heopranu4yeckas Xumus : - Pocro v/ : ®ennke, 2014. - 189 c.
http://www.studentlibrary.ru/book/ISBN9785222226834.html
5. HIII. Mugraxopa O6mas u HEOpPraHu4ecKas XUMHS: y4e0.-MeTof. mocobue - Kazaup °
Maparenscteo KHUTY, 2013. - 186 c. http://www.studentlibrary.ru/book/ISBN9785788214887.html
6. BU. En¢pumo O6mas u Heopranudeckas xumus. - M. : A6puc, 2012. - 286 c.
http://www.studentlibrary.ru/book/ISBN9785437200377.html
7. Opmar H.A., Kysypman B.A., lunenxo C.B. IlpakTukym juis camoctostensHO paboTHI 1Mo
XUMHH JUIS CTYIEHTOB HEXUMHUYECKHX HamnpasjeHui. — Bal'V, Brnamumup, 2011. — 86 c.
B) Ilporpammuoe oGecrieuenne WurepHer-pecypenr:
1. http://www.scirus.com

http://www.strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru

2. http://'www.iupac.org

3. http://www.anchem.ru

4. http://chemteq.ru/lib/book
5. http://'www.elsevier.com
6. http://www.uspkhim.ru
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8.
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8. MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHUE JUCIHUAIIAHBI

B xayectse JAEMOHCTPAIMOHHOTO MaTepHalia HCTIOIB3YHOTCH:

1. Jlexuwmu: GymMaxHbIH 1 SJICKTPOHHBIA BAPHAHT, IPE3CHTAIIHN (cnaiiyer).

2. TIpoepounkie paGoTh (TecTsI) — OyMaXKHBIH U SNIEKTPOHHBIH BapHAHT.

3. PeHTHHIr-KOHTPOIH — OyMaXXHBIi U 2JIeKTPOHHBIH BapHaHT.

4. Tabnuus! — SJICKTPOHHBIA U OyMa)X<HBI BapHaHT.

5. Tematuka u onucanue nabopaTopHEIX paGoT (crenuaTbHo pa3pabOoTaHHbBIM M H3TAHHBIA
11abopaTOPHKIT IPAKTHKYM IS CTYACHTOB HEXMMHYECKOI'0 HATIPABJICHHS).

6. HaGop XUMHUYECKHX peakTHBOB K Kaxnou nabopaTtopHoii pabore.

7. JlabopatopHble ycTaHOBKH, obopynosanue.
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