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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap aucuunauHbl: copMupoBaTh GpyHIaMeHTaIbHBIC 3HAHUS B 00JIACTH Heopra-
HUYECKON XUMUHU.

1.2 Mecto aucuunuHbl B ctpykrype OOIL.

Jucuunnuna «Heoprannueckasi XMMus» OTHOCUTCS K TUCHUIUTMHAM 00s13aTeNIbHOM YacTH
PeIMETHO-METOAMYECKOT0 MOIYJIs 1o npoduiro «Xumus» 61oka b1: 51.0.08.03.

Jliis ocBoeHus AuCUMILTNHBI « Heopranuueckas Xumus» o0ydaronyecs: UCIOIb3YIOT 3Ha-
HUSI, YMEHUs, HaBBIKU, C(OOPMHUPOBAHHBIE B XOJ€ U3yUCHHS MpeaMeTa « XUMus» B 001ieodpaszo-
BaTEJbHOM IIKOJIE, a TAKXKE NUCHUIUIHHBI «OO0IIas XUMUS», U3y4aeMOil B IEPBOM CEMECTpE.

Jucuunnuza «Heopranudeckas XUMUs» SBIISETCS OCHOBOM JUIs ITOCJIEYIOIIErO U3yYECHUS
XUMUYECKUX JUCLHUIUIMH U MOJATOTOBKHU K FOCYJapCTBEHHOW UTOMOBOM aTTECTALIUH.

1.3 IlncuuniuHa HanpasjeHa HAa GopMHUpoOBaHHe caeAyIOMUX KoMneTenumii: YK-1,
OIIK-8, I1K-2:

- YK-1. CriocobeH oCymecTBIsATh MOUCK, KPUTHYECKUI aHAINU3 U CHHTE3 WH(POpMAIUH,
MPUMEHATh CUCTEMHBIN MOJAXO/ ISl PELIEHUs TOCTABICHHBIX 33/a4, HHAUKATOPAMM JIO0CTHXKE-
HUSL KOTOPOU SABJISIFOTCS:

e VK-1.1 lemoHCTpHpYyeT 3HAaHUE OCOOCHHOCTEN CUCTEMHOTO M KPUTHUYECKOTO MBITIICHUSI
U TOTOBHOCTB K HEMY;

¢ YK-1.2 HaxoauT ¥ KPUTUYECKH aHATH3UPYET HH(OPMAIIHIO, HEOOXOJUMYIO IS peliie-
HUS [IOCTaBJIEHHOM 3a7a4H;

¢ YK-1.3 AprymeHTHpOBaHHO (POPMUPYET COOCTBEHHOE CYKIEHUE M OLIEHKY MH(pOpMa-
I[UH, IPUHUMAET 000CHOBAHHOE PEIICHNE,

- OIIK-8. CriocoOeH ocyIIecTBIATh MeJarorHuecKyro 1eATeIbHOCTh Ha OCHOBE CIIEIHAIIb-
HBIX HayYHBIX 3HAHUI, HHANKATOPOM JOCTUKEHUSI KOTOPOH SIBIISIETCS:

¢ OIIK-8.3 JlemoHCTpUpYET crielMaibHble HAYYHBIC 3HAHUS, B TOM YHCII€ B TIPEIMETHON
o0iacTy;

- IK-2. Crioco0eH OCYIIECTRISTh NEarorHIeCKYI0 JAeSITeIbHOCTD TT0 IPOQHIHHBIM TIPe/I-
MeTaM (JIMCHMITIIMHAM, MOAYJISIM) B paMKaX MpOrpaMM OCHOBHOI'O OOIIEro M CpeJHero oOIiero
00pa3oBaHMsl, MHAUKATOPOM JIOCTHKEHUSI KOTOPOM SBISETCS:

o [IK-2.2 [IpumMeHsieT OCHOBBI TeOpUH (PyHAAMEHTAIbHBIX U MPUKJIAJHBIX Pa3/I€JI0B XUMUU
(HeopraHu4eckou, aHATUTUYECKOM, opranndeckoi, pusndeckoit, xumun BMC, XxuMu4eckux oc-
HOB OMOJIOTMYECKHUX MPOLIECCOB, XUMUUECKON TEXHOJIOTUH ) JJIsl PEIICHUS TEOPETUUECKUX U MpaK-
TUYECKHUX 3a]a4.

1.4 Tlepeyensb NJIAHMPYEMBIX pe3yJbTaTOB 00yueHHus. B pesyibrare u3ydeHus Aucuu-
IUIMHBI CTYAECHT JOJIKEH

- 3HATh:

® [TyTH NMOMCKa HH(OPMALIUU JJI UCIOJIb30BaHNUs OTyUYEHHBIX TEOPETUUECKUX U TPAKTH-
YEeCKUX 3HAaHUH B 00JIACTH HEOPTaHUYECKOM XMMUU;

® OCHOBBI [TOMCKA, KPUTHUYECKOT'O aHAJIM3a U CUHTE3a WH(OpMAIMU, CUCTEMHOTO MOIX0a
JUTSI pEIIeHUs [TOCTAaBJIEHHBIX 3aJ]ad B paMKaX JUCIUIUIMHBI HEOpraHU4ecKast XUMHUS;

® OCHOBBI Ka4Y€CTBEHHOI'O aHAJIN3a HEOPTaHUYECKUX COCTUHEHUI];

® METO/IbI M CIOCOOBI 00pabOTKH HH(OPMAIMH PE3YTBTATOB XUMUYECKOT 0 SKCIIEPHUMEHTA,
pe3yIbTaTOB HAOIIOICHUA U U3MEPECHHUI;

¢ nH(OPMALMOHHBIE UCTOYHUKHU CIPAaBOYHOI0, HAYYHOI'0, HOPMAaTUBHOT'O XapaKTepa;

® OCHOBHbIE XUMUYECKHUE MOHATHUS;

® OCHOBHBIE 3aKOHBI XUMHH;

e 00IIME CBEIEHUSI O XUMUYECKOM JIEMEHTE;

® [0JIOXKEHHE XMMHUYECKOTo 3eMeHTa B [leproauueckoii cucteme;

® CTPOEHUE aTOMa 3JIEMEHTA;

® CBOICTBA NMPOCTOTO BEIIECTBA, 00pa3yeMoro JaHHBIM JIEMEHTOM;
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® CBOIICTBa CIIOKHBIX BEIIECTB, 0OPa3yeMOTO JAaHHBIM 3JEMEHTOM (OKCHI, THAPOKCHI,
COJTb).

- YMeThb.!

® [IPUMEHSTH U aHAJTU3UPOBATH OCHOBBI TOMCKA, KPUTUUYECKOTO aHAJIW3a U CUHTEe3a HHpOp-
Malliy, CHCTEMHOTI0 MOAXO0/a JIJIsl PEeIICHUsI TOCTABJICHHBIX 3a/a4;

® AHANM3UPOBATH 33/1a4y, BBIICISSA €€ 0a30Bble COCTABJISIONINE U OCYIIECTBIISIET JIEKOM-
MO3UIMIO 3a]1a4u;

® IPaMOTHO, JIOTHYHO, apryMEHTHPOBAaHHO (OPMHUPOBATH COOCTBEHHBIC CYXKICHHUS H
OIICHKH;

e oTIMYATh (HaKTHl OT MHEHUH, HMHTEPIPETAIH, OIICHOK U T.J. B PACCYKICHUSIX APYTUX
YYaCTHUKOB JICATEIIbHOCTH;

® OIpENENATh U OLICHUBATh MPAKTUYECKUE MOCIIEICTBUS BO3MOXKHBIX PEIICHUH;

® COIOCTABJIATH pa3HbIe UCTOYHUKHA MH(POPMAIIUHU C TIENTbIO BBISBJICHUS WX MPOTUBOPEUHIA
Y TIOMCKA JOCTOBEPHBIX CYXICHUI;

¢ 00pabaTbIBaTh, AHATTU3UPOBATH U 0000IIATH PE3yIbTAThl HAOMIOACHUN U U3MEPEHUN;

® BBISBJISTH CBA3b MEXKAY PU3NYECKUMHU U XUMUYECKIUMH MTPOLIECCAMH, MEX]TY CTPOSHUEM
Y CBOMCTBaMM HEOPTAHMUECKHUX BEIIECTB,

e periaTh 3aJ1a4M, UCTOIb3YS MPUHIHUIIBI U METOJIbI HEOPTAHUYECKOW XUMUU;

® OOBSCHATHh U AHATM3UPOBATH HA OCHOBE JKCICPUMEHTAIBHBIX JAaHHBIX CBONCTBA Be-
IIECTB U MPOILIECCHI, MPOTEKAIOIINE TPU UX B3aUMOJCHCTBUY;

® CTaBUTh XMMUYCCKUN SKCIIEPUMEHT, aHATM3UPOBATh U OIIEHUBATh JJAOOPATOPHBIE UCCIIC-
JIOBaHUS,

® [IPUMEHSTh OCHOBBI U OCOOECHHOCTH MPaBUJI TEXHUKU O€30MAaCHOCTH MPH MPOBEICHUU
XUMHUYECKOT0 SKCIIEPUMEHTA C HEOPTAaHMUYECKUMU BEIIECTBAMU,

® Ha3bIBaTh HEOPTaHWYECKUE BEIIECTBA 110 Pa3HBIM THUIIaM HOMEHKJIATYD;

® ONPE/EIATh: BAJICHTHOCTh U CTETICHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB, THUIT XUMUYE-
CKOM CBSI3U B CO€JIMHEHMSIX, 3apsi/l MOHA, XapaKTeP Cpebl B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX
COCTMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEID;

® XapaKTEepPU30BaTh: HIEMEHTHI B MIEPUOJIaX U TPYIINAX MO UX MOJoKeHuto B [lepuoanye-
ckoii cucreme J1.1. MenneneeBa; o0Iue XMMUISCKAE CBOMCTBA METAJIJIOB, HEMETAJNIOB, OCHOB-
HBIX KJIACCOB HEOPTaHUUECKUX COEAMHEHUH;

® OOBSCHSTH: 3aBUCHMOCTh CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHUS; IPUPOY XUMHU-
YecKoi CBs3H (MOHHOM, KOBaJICHTHOM, METAJUIMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOU pe-
aKIIMH ¥ TOJ0KEHUSI XUMUYECKOTO PABHOBECHUS OT Pa3INYHBIX ()aKTOPOB;

® BBITOJTHATh XUMUYECKUM SKCIIEPUMEHT MO PACMO3HABAHUIO BAKHEUIIIMX HEOpraHUYe-
CKHX BEILIECTB;

® MIPOBOJUTH CAaMOCTOSITENILHBIM MOMCK XMUMHUYECKON HMH(OpMAlUU C UCHOIB30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHHUMA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Internet).

- BJA/IeTh:

® HAaBBIKAMH aHAJIN3a, TPUMEHEHHUSI OCHOB IMOUCKA, KPUTUYECKOTO aHAJIM3a U CUHTE3a WH-
dbopmaru, CHCTEMHOTO TIOAXO0a ISl pEelISHUsT TTOCTABJICHHBIX 3a7]a4 B paMKaxX JUCIUIUITMHBI U
HEOPraHUYeCcKast XUMHS;

e HaBBIKAMU aHAIM3a 3aJaud, BHIIETSS ee 0a30BbIe COCTABISAIOIINE U OCYIIECTBIISS JIe-
KOMIIO3HUIINIO 3a7]a4H;

® HaBBIKAMHU TPAMOTHO, JIOTHYHO, apTYMEHTUPOBAHHO (DOPMUPOBATH COOCTBEHHBIE CYK-
JICHUS U OLICHKU;

® HaBBIKAMU OTIMYATh (PAKThI OT MHEHUH, MHTEPIIPETAIIUiA, OLICHOK U T.J[. B PACCYKICHUIX
JIPYTUX YYACTHUKOB JIEATEIIbHOCTH;

® CIIOCOOHOCTBIO OMPEACIIATh U OLICHUBATh MPAKTHYECCKUE TOCIEACTBUS BOZMOXKHBIX Pe-
IICHUIM;



5

® HaBBIKAMU JI€JIaTh 3aKJIOYEHHSI U BBIBOJIBI 10 PE3yJIbTaTaM aHaIN3a JIUTEPAaTypPHBIX J1aH-
HBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PaOOT MO HEOPraHHUECKOU
XUMHUU;

® HaBBIKAMU CHUCTEMATU3MPOBaTh U AHAJIU3UPOBATh PE3YJbTAaThl XUMUYECKUX IKCIEpPU-
MEHTOB, HAOJIIOACHUI, U3MEPEHUH;

® OCHOBHBIMM 3aKOHAaMH U 3aKOHOMEPHOCTSIMU HEOPTaHUYECKOM XMMHUU U IPUMEHSTh UX
IPY pELICHUM 3ajJay, IPU aHAJIU3€ FKCIEPUMEHTAIbHbBIX JaHHBIX, MOJTY4YEHHBIX IIPU HCCIIEI0BaA-
HUH;

e crioco0amMH OpHUEHTAlUU B MPO(ECCHOHATBHBIX UCTOUYHUKAX HH(pOopMau (KypHabI,
caiiTbl, 00pa3oBaTe/IbHbIE OPTANbI);

® HaBBIKAMU IIOCTAHOBKM 3KCIIEPUMEHTA, aHAJIN3a U OLIEHKU Pe3yJIbTaTOB JIAOOPAaTOPHBIX
HCCIICIOBAHUIA;

® METOJIaMU OIPEJIEICHNS] BOZMOXKHOCTH IIPOTEKAHUsI XUMUYECKUX IIPEBPAICHUN B pa3-
JMYHBIX YCIIOBHSX M OLIEHKH UX MTOCIIE/ICTBU;

® TEOPETUYECKUMHU METO/IaMHU OIHUCAHUS CBOWCTB MPOCTBHIX M CIOXHBIX BEIIECTB Ha OC-
HOBE UX nojoxeHus B [lepuoauueckoil cucreMe XUMHUYECKUX 3IEMEHTOB;

e criocobamu 6€301acHOr0 0OpaleHHs C TOPIOYUMH U TOKCUYHBIMH BEIECTBaMH, J1abo-
paTopHbIM 000pyIOBaHUEM;

® HaBBIKAMHU MHTEPIPETAINN PACCUMTAHHBIX 3HAUCHUH TEPMOANMHAMUYCCKUX (PYHKIUH 1
Ha UX OCHOBE MPOTrHO3MPOBATH BO3MOKHOCTb OCYIIECTBJICHUS U HAllpaBJIEHUE IPOTEKaHUs XUMHU-
YECKUX MIPOLIECCOB;

® METOJIaMU IPUTOTOBJIEHUS PACTBOPOB 3a/1aHHOM KOHLIEHTPALIUH.

1.5 O0mas TpyaoeMKocTh JucuuIMHbI «Heopranuveckass XMMHUsI» COCTaBIIseT S 3a-
yetHbIX equHuIl (naee — 3E) (180 gacos).

IIporpamma npepycmarpuBaeT U3ydeHHE MaTepuaa Ha JIGKIUAX U Ja00paTOpHbIX 3aHs-
tusx. [IpegycMoTpena camocrosiTennbHas paboTa CTyIEHTOB 110 TeMaM U pazzenaM. [Iposepka 3Ha-
HU ocyIiecTBIseTcss PpOHTANTBHO, HHANBUIYATBHO.

1.6 O6bem AMCUMIIMHBI M BUABI YUeOHOI 1esiTeIbHOCTH

O0beM IMCHMIVIMHBI M BUABI Y4eOHOH JesiTeIbHOCTH (09HasA (popMa 00ydeHHus )

Bua yuyeoHoii paboThl Bcero yacos Cemectp 2
O6mas Tpya0eMKOCTh 180
KonrakrHas pabdora 84
Jlexuuu 32 32
JIaGopatopHble paboThI 52 52
CamocrosTenpHas padora 60 60
Buj uToroBoro KOHTpOJISL: 36 OK3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

YueOHO-TeMaTHUYeCKHi IV1aH (0uHast popma 00yUueHHs )

AyIuTOpHBIE Camocrosn-
Bcero 3aHATHSA TeJIbHAst
Ne HaunmeHnoBaHue TeM (pa3/iesioB)
yacoB | Jlekuuu |JlaGopaTopubie| padora
3aHATHS
Il cemectp
1 | HemeTasibl 110 26 40 44
11 [lepuonnyeckas cucrema xumuue-| 4 2 2
ckux snemeHToB J[.M. MeHnneneena.
CBsI3b MOJIOXKEHUS] XUMHUECKOTO 3J1e-
MEHTa C D3JIEKTPOHHBIM CTPOECHUEM
€ro aromMa. DJEKTPOHHBIE CEMENCTBA




XUMHUYCCKUX SJICMCHTOB U IICPUOANY-
HOCTbh M3MEHCHHS NX CBOMCTB.

1.2

Bonopoa. M3oronsl Bonopona. du-
3WYCCKUE M XHMHYECKHE CBOMCTBA.
CocauHeHUS ¢ METajljlaMu U HeMe-
TaJlJIaMH

1.3

Bonopona. Ilosryuenue u cBoiicTBa

N

14

Kucnopon. M3otonsl. Amnorponus
kuciaopona. Bosayx. CocraBHble ua-
cTH Bo3ayxa. Kucinopos kak oKuciu-
TENb

1.5

Kucnopon. Ilonydyenue u cBoicrsa.
Ilepokcua BogopoJia v €ero CBOMCTBa

1.6

Jlabopamopnas paboma No 1.
Bonopoa. Ilonyyenue u cBoiicTsa.
Kucnopon. Ilonydyenue u cBoicrsa.
[lepokcu BOAOPO/Ia U €ro CBOKWCTBA

10

1.2 Onementsl VIIA-rpynmnel. ["aiorensl

1.2.1

OO01as xapaKTepUCTHKA FaJIOTeHOB U
WX COCAUHEHMI APYT C APYTOM.

3

2

1.2.2

BOI{OpO[{HI)Ie COCAUMHCHHUA Tajlore-
HOB. FaJ'IOI"GHOBOI[OpO,I[HBIe KHNCJIOTBI

3

2

1.2.3

Kucnoponssie coeinHEeHHs ranore-
HOB

Jlabopamopnas paboma No 2.
lanorensl. BomoponHslie coenuHe-
HUS TAJIOTCHOB.

Jlabopamopnas paboma Ne 3.
lNanorensl. Knucnopoauele coennHe-
HUS TQJIOT€HOB.

1.3 DOnementsl VIA-Tpynmnbl. XaabKOTreHBbl.

131

Cepa. Anmnotponusi cepbl. CepoB0oj10-
pon u cynbduasl. Kucnopoansie co-
equHeHus: cepbl. CepHuUCTast U cep-
Hasi KUCHOTHL. CymnbpUTBI U CYIb-
¢darel. TuocepHas KucioTa U THO-
cynbstatel. HagcepHas kuciora

4

2

1.3.2

Cenen. Temnyp. [lononnii

3

Jlabopamopnas paboma Ne 4.
Cepa 1 ee CoOeTMHEHUSI

10

1.4 Dnementsl VA-rpynnsl. [IHUKTOTreHBI.

141

A30T. BopmoponHble CcOeIUHEHUS
azota. A3MJIOBOJIOPOJHAS KHCIOTA.
Hutpuasl

4

2

1.4.2

Kucnoponueie coenuHeHus asora.
Oxcuppl a3ota. A30TUCTAas KUCIO0Ta U
HUTPUTHL. A30THAsI KHACJIOTA U HHUT-
patel. B3auMozeicTBue a30THOU
KHCJIOTBI C METaJNIAMU

143

Jlabopamopnas paboma Ne 5. A30T n
ero COCIMHCHUSI.

10




144

®ocdop. Amnnorponusi. [IpuponHsie
coenunenus (ochopa. Dochun u
docpuapl. Oxcuabl pochopa. Doc-
dopubie kuciaotel. Comu hochopHbIX
KHCIIOT. PacCTBOPUMOCTD ¥ THAPOITU3
coJield. MpIIbsK

145

Jlabopamopnas paboma Ne 6. Doc-
bop 1 ero coeTMHEHUs

5

1.5 Dnementn! IVA, 11

| A-rpynibl

151

VYraepoa. Amnorponus. Yriaepona B
NpupoAe. YTIEBOJAOPOAbI M Kap-
ouapl. OKcubl yriiepoaa. YToabHas
KHCJIOTa U KapOOHATHI

3

1

1.5.2

Kpemuuit. Cunan. Cunmununasl. Co-
€IMHEHUS KPEMHUS C HEMETAJUIAMH.
Juokcnn kpemHus. KpemHuesbie
kucaoTel. Cunukatel. Kpemuuiiopra-
HUYECKUE COEAMHEHUS

153

bop. Amnorponus. bopoBoaopoasl u
6opuasl. Oxcun 60pa 1 OOpHBIE KUC-
710TbI. Conit OOPHBIX KHCITIOT

154

Oxcocoenunenus p-aiiementos 11 —
VIl

155

Jlabopamopnas paboma Ne 7. Yrie-
pon u ero coeauHeHus. Kpemuuii u
ero coeauHeHus. bop u ero coemune-
HUSI.

1.6 Onementsl VIIIA-rpynnsl

16.1

Wuepthble razpl. CoequHEHMs 3Jie-
MEHTOB MOATPYIIIbI KPUIITOHA

2

Il Metannbl riiaBHbIX NOAPYIII.
OO11ast xapakTepucTHKa CBOMCTB
3JIEMEHTOB TJIaBHBIX MOJArPYMII T1e-
PHUOINYECKON CUCTEMBI U UX COEIU-
HEHUI

34

12

16

211

OO1as xapakTepucTUKa CBONCTB
3JIEMEHTOB TJIaBHBIX MOJArPYMI -
PHUOINYECKON CUCTEMBI U UX COEIU-
HEHUM.

Metasl |A-rpynms

2.2 Metamisl || A-rpynmnst

2.2.1

Mertannst ||A-rpynmst.

bepunnuit. Maruuii. Illenounose-
MeJbHbIE MeTaJIbl. PacTBOpUMOCTH
THIPOKCUIOB U cojeil. XKecTkocTb
BOJIbI

3

1

2.2.2

Jlabopamopnas paboma Ne 8. O06-
I1ast XapaKTepUCTHKa MeTaioB. Me-
tamel |A-rpynnsl. Metamnsr  A-
TPYIITBI

2.3 Metasus! |IA-rpynmel




2.3.1 |Amomunuii. AMpOTEpHOCTD amOMHu-| 3 2
HUS, €r0 OKCUJa U ruapokcua. ['ua-
pOJIN3 COJIEN ATFOMUHUS
2.3.2 |Tannuii, uHoui, TamInn 3 2
2.4 Metauibl IVA-rpynnsl
2.4.1 |l'epmanuii, omoBo, cBuHen. buuap-| 3 2
HbIC COCIUHEHUS M UX CBOWCTBA.
OnoBsiHHbIe KHCIOTHL. OKcocoenu-
HEHUsI 0JIOBA M CBHHIIA
24.2 |Jlabopamopnas paboma Ne 9. Me-| 10 8 2
tayuisl HHIA-rpynmel. ATFOMAHMN.
Metamnst  IVA-rpynne.  OsoBo.
CBuHel
2.5 Metamsl VA-rpynisl
2.5.1 |Cypbma. Bucmyt 3 2
DK3aMeH 36
HToro: 180 52 60
HNuTepakTHBHOE 00yUYeHHe M0 TUCHUILINHE
Bun Dopma Koa-Bo
Ne HanmenoBanue Tem (pa3jiesioB) HHTEPAKTUBHOIO
3aHATHUSA 4yacoB
3aHATHSA
1. | OOuias xapakTepucTHUKa TajJlOTeHOB U JIK Jlexuusi-aucKyccus 2.
HUX COeIUHEHUN
2. | Kucnopoausie coetuHeHHs TajJoreHOB JIP PaGora B manbix 2.
rpynmnax
3. | Cepa u ee coeqMHEHUS JIP PaGota B ManbIx 2.
rpynmnax
4, A3OT U ero coeqUHEHN JIK Jlexiust ¢ ommOKaMu 2 4.
5. Yriepona v ero cCoeTuHEHUS JIP PabGota B MmasbIx 2 4.
rpymnmnax
6. | bepmwumii. Maruauid. [1{enouno3se- JIP Pabota B manbIx 2.
MEJbHbBIE METAJLIBI. rpynmnax
7. | Amomuauii. AM(GOTEpHOCTD aTIOMU- JIP TpeHunr 2.
HUSl, €T0 OKCHJIA M THAPOKCHIA
Bcero: 14/84=17 %

9JICMCHTOB C UX ITOJIOXKCHHUEM B HCpHOHH‘lCCKOﬁ CUCTEMC.

3 COIEP’)KAHME TEM (PA3/EJIOB)

[MEPUOANYECKAS CUCTEMA XUMNWYECKUX 2JIEMEHTOB /1. U. MEH/IEJIEEBA
Ileproanueckast cuctemMa Kak €CTECTBEHHAs CHUCTEMaA JJIEMEHTOB. J[JIMHHAs M KOpPOTKas
bopmbl iepuoauueckux Tadmuil. [lepronapl, rpymniisl, moarpymnnsl. CBs3b MOJI0KEHUS JIEMEHTA B Te-
PHOJMYECKON CUCTEME C MIEKTPOHHBIM CTPOEHUEM €TI0 aTOMa.
Oco0eHHOCTH 3JEKTPOHHBIX KOH(PUTypaluii aTOMOB 3JIEMEHTOB TJIaBHBIX M MOOOYHBIX
noArpymi. JnemenTsl S, P, d, f- cemeiicTs. [leproAnYHOCTS U3MEHEHHSI CBOMCTB AJIEMEHTOB KaK
MPOSIBJICHUE MEPUOJUYHOCTH U3MEHEHHUS 3JEKTPOHHBIX KOH(purypamuii aromoB. CBs3b CBOMCTB

I'pynmoBas n tunoBas aHamoruu. JieKTpoHHas aHanorus. Kaitnocummerpus. KonTpak-
LIMOHHAs aHAJIOTUs. BropryHas 1 BHYTPEHHAS IEPUOAUYHOCTD. [ OpU30HTaIbHAS U IMArOHAIbHAS
AQHAJIOTHUH.

1 HEMETAJIJIbI

1. Booopoo
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Crpoenne atoma Bogoposa. [lonoxxenne Boopoaa B NEPUOANIYECKON CUCTEME XUMHYE-
CKHX 3JIeMeHTOB. M30T0ons! Bogopoa. Pacnpoctpanenue Bogopoza B npupone. CtpoeHue Moiie-
KyJ1bl BoJopo/a. JJabopatopHble ¥ IPOMBILUIEHHBIE CIIOCOOBI MOTY4YeHHs Bojopoa. Puznueckue
Y XUMHUYECKHUE CBOMCTBA BOAOPOAA. MOJIEKYIIIPHBINM M aTOMApHBIM BOJOPO KAK BOCCTAHOBUTEIIb.
CoenuHeHns BOIOPOJa ¢ METaNIAMHM M HEMETAJNIAMU, UX KHCIIOTHO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOWCTBA. Bomopo 1 - TOmmBo OyayIiero.

2. Onemenmul VIIA epynnul. ['anoeenwvi

OO1m1ast XapaKTepUCTUKA AaTOMOB AJIEMEHTOB U ITPOCTHIX BEIECTB. XapaKTEPUCTHUKA COEIU-
HEHUI TaJoreHoB APYT ¢ ApyroM. bruosnornyeckas poib MPOCTHIX BEUIECTB U COSTUHEHUI, 00pa-
30BAHHBIX I'AJIOTEHAMU.

Mepb! pe0CTOPOKHOCTH MPU paboTe ¢ rajJoreHaMH.

@top. Pacnpoctpanenue Gpropa B npupoe, crocoos! moayueHus. Puzndecknue CBOWCTBA
dTopa. Ocobennoctu xumun ¢ropa. Coenunenuss propa. OTopoBOIOPO, MOIYUSHHUE U CBOM-
ctBa. dropoBonopoaHas kucinora, propuasl. ropusn kucnopoaa. [lpumenenue gpropa u ero co-
eIUHEHUN.

Xyop. Haxoxxnenue B mpupoie, n30Tonsl. JlabopatopHbie U MPOMBIIUIEHHBIE CIIOCOOBI TO-
Jy4YeHHs XJIopa, ero Gpu3nveckre u XuMudeckue cBoiicTBa. [IpuMeHeHne xjaopa u ero coenHe-
Hui. OxpaHa OKpy Karoulei cpenbl OT 3arpsa3HeHust xiaopoM, ero T1JIK.

MexaHu3M B3auMOACHCTBUS XJIOPA C BOJIOPOAOM. XIOPOBOAOPO, COJISIHASL KUCIIOTA: IIPO-
MBIILUIEHHBIE U JA0OPATOPHBIE CIIOCOOBI MOTY4YeHHsI. XapaKTep COeIMHEHUS XJI0pa C METalIaMu,
dbuznueckue U XMMUYECKHE CBOMCTBA COEAMHEHMI, MpuMeHeHue. B3aumoneiictBue xyiopa ¢ Bo-
JIOM, IIeJI0YaMU U IPYTUMHU CJIOKHBIMH BELLIECTBAMHU.

Kucnoponnsie coenMHeHUs XJ10pa: OKCHUJIbI, KUCIOTBI, COJIM. XJIOPHOBATUCTasl KUCIOTA,
OenuibHas U3BECTh. XJIOPHOBATAsI, XJIOPUCTAs U XJIOpHAs KUCIOTHI U uX coyid. CpaBHEHUE CUJIBL,
MIPOYHOCTH U OKUCIIUTENIbHBIX CBOMCTB OKCOKHUCIIOT XJIOpA, CTEPEOXUMHUS UX aHHUOHOB.

Bpowm. Mos. PaciipocTpaHenye B mpUpoie, TIONyYeH e B JAG0PATOPHH U B IPOMBIILICHHO-
cti. Pu3nyeckrue U XUMUYECKHe cBoicTBa OpoMa u iona. bpomoBonopon u iogosogopoa. bpo-
MOBOJIOPO/IHAsA U HOJI0BOJIOPO/IHASA KUCIIOTHI, UX coiu. [loydyeHune, cBolicTBa U pUMEHEHHE.

Kucnopoansle coenquHenus 6oma, Hoja: OKCUAbI, KUCIOTHI, COJIH.

CpaBHuUTENIbHAs XapaKTEPUCTHKA CUJIbI FAJIOT€HOBOIOPOAHBIX KHCIOT U BOCCTAHOBUTEIIb-
HBIX CBOMCTB UX aHMOHOB. HanpaBlieHHOCTh peaklinii MKy raJOr€HaMU U BEIIeCTBAMMU, COEP-
JKAIIUMHU TaJIOT€HU-MOHBI.

CpaBHHTENIbHAST XapaKTEPUCTUKA OKCOKHCIOT TajOr€HOB C OJMHAKOBBIMHU CTEHEHSMHU
OKHCJIEHHS KHCIIOTOOOPa3yoIIMX JIEMEHTOB.

TokcuuHOCTH XJIOpCOAepKAIUX MPOAYKTOB. [lecTULINIBI U TePOULIUIBL.

3. Onemenmut VIA epynnoi. Xanvkozennvi

Kucnopoa. M3otonel kucinopona. CTpoeHrE MOJIEKYJIBI KUCIOPOJA, €r0 MapaMarHeTU3M.
du3nyecKue 1 XMMUYECKHE CBOMCTBA Kucaopoa. Ponbs Kuciopoaa B mpupoJe.

Kucnopon xak oxuciurtens. B3anmozaeicTBue ¢ KMCIOPOAOM MPOCTBIX M CIOXKHBIX Be-
niectB. JIabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI MOTYYEeHHsI KUCIIOpO1a, 00JacTy ero mpume-
HEHUS.

Annorponus kuciaopoaa. O30H. XUMHYECKHE CBOMCTBA 030HA, €TI0 MOIyYeHne, o0pa3oBa-
Hue B nipupojie. CpaBHEHHE OKUCIUTEIbHON aKTUBHOCTH KHCIIOPO/a U O30HA.

Bonopoansie coenuuenust kuciopoaa. Boma. DIeKTPOHHOE CTPOECHHUE MOJIEKYJIbI BOJIBI.
[TonsspHOCTE MOJIEKYII. XapaKTEpUCTHKA BOJIOPOAHOM CBSI3U. Accolnanus MOJIEKYJI Boabl. Puzn-
YECKHE CBOMCTBA BOJBI. AHOMAIHH (PU3MUECKUX CBOMCTB BOJBI U UX 0OBsicHeHue. Boa kak pac-
TBOPUTEIb. XUMHUUYECKUE CBONCTBA BOJBbI. B3aumonelcTBUE C MPOCTBIMU U CIIOXKHBIMHU BEIllE-
ctBamu. Ponb Bonbl B Ouosornueckux mpoueccax. IIpombinuieHHOe 3HaueHUe BOAbL. Tsikenas
BOJIa, €€ CBOMCTBa, MOJyyeHue U npumenenue. [Ipodiema uncroii Boabl.

[Tepokcua Bomopoaa. DIEKTPOHHOE CTPOEHUE MOJIEKYJIbl. KHCIIOTHO-OCHOBHBIE M OKUCITU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA NIEPOKCHA Boopoaa. [lepokcuibl MeTauioB, UX MOJIyde-
HHUE, CBOICTBA U MPUMEHEHHE.
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Bosayx. [TocTosiHHBIE M TEpEeMEHHbBIE COCTaBHBIC YacTH Bo3ayxa. [Ipobiema uncToro Bo3-
nyxa. Kuakuii Bo3qyxX, €ro CBOMCTBA U IIPAKTUYECKOE IIPUMEHEHUE.

Cepa. Cepa B pupojie. Aimotponus cepbl. Duznueckrue U XMUMHUYECKUE CBOMCTBA CEPBI.

Bonopoansie coennnenns cepsl. CepoBOIOpO/I, €r0 CTPOCHUE, PU3NIECKUE U XUMUYECKHE
CBOMCTBa, (U3HOIOTHUECKOE JelicTBUe cepoBosoposa, ero ITJIK. CepoBomopoaHas KucioTa u
CyJb(UIBI, UX BOCCTAHOBHUTENbHBIE CBOMCTBA. [ maponu3 cynbduaos. [lomucepoBomopoas! u mo-
JUCYJIb(UTBI.

Kucnoponusie coenqunenus cepbl. Oxcup cepsl (1V): ero pusznueckne u XuMUIECKHIE CBOM-
CTBa, J1JaOOpaTOpHbIE M MPOMBIIUIEHHBIE CIIOCOObI MoiyueHus. dusnonoruuyeckoe AeUcTBUE U
[TAK. Xumuyeckre CBOWCTBA CEPHUCTON KUCIOTHI U Cynb(puToB. KUCIOTHBIE U OKUCINTENBHO-
BOCCTaHOBUTEJbHbIE CBOICTBA. THOCEpHas KUCIOTA U TUOCYIb(AThI, UX IPUMEHEHHUE U CBOWCTBA.

Oxcun cepsl (VI), ero ¢pusndeckne 1 XUMHYECKUE CBOMCTBA.

Cepnas kuciora. CBOHCTBa KOHIICHTPUPOBAHHOM U pa30aBiIeHHON CEpHOI KUCIOTHI. B3a-
MMOJICHCTBUE C METaJulaM{, HEMETaNIaMU U CIIO’KHBIMH BeulecTBamu. [IpaBuna obOpaiienus c
KOHIIEHTPUPOBAHHON cepHOU KHUCIOTOH. CONM CepHOM KHUCIOTHI, X HAXO0XJIECHHE B MPUPOJIE,
CBOICTBa U IPUMEHEHNE. 3HaUEHHE CEPHOM KUCIIOTHI U €€ CoJIei B HapoJHOM Xxo3siiicTBe. buomo-
TUYECcKasi poJib Cepbl, KPyTOBOPOT CEPBI B IPHUPO/IE.

Cenen u Tennyp. Pacnipoctpanenue B npupojie M UX MOIy4YeHHE. AJUIOTPONUS CeleHa U
Temrypa. usndeckre U XUMHYECKHUE CBOICTBA.

CoenuHeHus ¢ BOJAOPOAOM U MeTaJllIaMH. XapaKTepUCTUUECKUE COSIMHEHMSI: OKCHUIbI CE-
JIeHa U TeJTypa, CeleH- U TeJUIypcoAepkKalirue KUCIoThl, ux conu. CoequHeHHs ¢ JPyTrUMU HeEMe-
TaJJIaMu.

4. Dnemenmur VA epynnol. [Inuxmoeensvi

A30T. A30T B ipupojie. CTpoeHue MoJIeKyJibl a30Ta U IPUYHMHBI €€ ycTOMunBOCTH. Dusu-
YyecKkre U XMMUYECKUE CBOICTBa a30Ta. JlabopaTtopHbie M MPOMBIIUICHHbBIE CIIOCOOBI OTyYeHUS,
IpPUMEHEHHE a30Ta, OCOOEHHOCTH B3aMMOJIEUCTBHUS a30Ta C KMUCIOPOIOM.

AMMuak. DJIEKTPOHHOE CTPOCHHE U I€OMETPHs MOJEKYJbl. DU3NUecKue U XMMUUYECKHE
CBOICTBa aMMMaKa, €ro MoJy4yeHHe B J1a0OpaTOPUU U B MIPOMBIIIIIEHHOCTH. JIOHOpHbIE CBOWCTBA
aMMMaKa IpU B3aUMOJICHCTBUU C BOJIOM, KUCIOTaMHU U B KOMIUIEKcooOpazoBaHuu. Colu aMMo-
HUS, UX CTPYKTypa U cBoicTBa. [IpoayKThl TepMUUECKOro pasnoxeHus coyeit ammonus. Okucie-
HUE amMMuaka. Peakiiuu 3amenieHus aToMOB BOAOPO/A B MOJIEKYJIe aMMUaka. AMUJIbI, UMUJIbI U
HUTPU]IBI METAIIJIOB.

I'mnpaszun. ['mapoxkcuiaMuH. A30THCTOBOOPOIHAS KUCIIOTA U a3uabl. CTPOEHHE MOJIEKYJI
Y OKHCIIUTEIbHO-BOCCTAHOBUTENILHOE CBOMCTBA BOJIOPOAHBIX COEAMHEHUH a30Ta.

Kucnoponssie coennHenus azora. OKCHIpl a30Ta: CTPOEHUE MOJIEKYJI, YCTOMUNUBOCTD, I10-
Jly4E€HHE U CBOWCTBA.

A3zoTucTas Kuciaora. DJIEKTPOHHOE CTPOEHHUE U T€OMETPHS MOJIEKYJIbl. KHCIIOTHBIE M OKHC-
JIUTEIBHO-BOCCTAHOBUTENBHBIE CBOMCTBA. HuTputsl. Iloryuenue, cBoiicTaa.

A30THas KHCI0Ta. DIEKTPOHHOE CTPOCHUE U T€OMETPHS MOJIEKYJIbl. XMMUYECKHE CBOM-
CTBa a30THOM KHCIIOTHI: B3aMMOJIEHCTBHE C METalllaMU, HEMETalJlaMi KOHIIEHTPUPOBAHHOW U
pa36aBieHHOI a30THOM KucnoThl. Hutpatsl. TepMuueckoe pa3inokeHue HUTPATOB.

buonoruueckas pois azora. [IpobGnema cBsa3aHHoro azora. A3oTHble yaoopenus. Kpy-
TOBOPOT a30Ta B IPUPOJE.

docdop. Baxkneitmme npupoanpie coenuaeHus dpocdopa, moaydenne. Amtorponus Ghoc-
dopa. TokcuaHocTs 6emoro Gochopa, MepbI MPETOCTOPOKHOCTH MPHU padOTE C HUM.

dochuast metaimon. Coenunenue dpocdopa ¢ BogopoaoM, pochuasl. CpaBHEHHE TE€OMET-
pHM MOJIEKYJT M CBOMCTB (ochrHa 1 aMMHaKa.

Kucnoponusie coenunenust pocdopa. Oxcuasr pochopa. Oxcokucnorsr pocdopa: doc-
dopHoBatHcTas, Gpocdopucras u pocopHbie KUCIOTH. CTpOeHHE MOJIEKYJI, X OCHOBHOCTh. W3-
MEHEHHE YCTOWYMBOCTHU, KUCIOTHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB B PSIy OK-
cokucioT pochopa. Mera- u nonudocdarsl. Conu opTohocOpHOM KUCIOTHI, UX MPAKTUYECKOES
npumeHenue. ["amorennabl pocdopa, uX TUIPOITU3.
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buonornueckas pons dochopa, dhochopusie ymodpenus. Mcnomp3oBanue hochopHbIX
ynoOpeHnii Ha MoYBaxX ¢ pa3IMYHbIMU 3HaUYeHUsAMH pH.

Mpibsk. Pacipoctpanenue B nmpupoje, noxy4eHue u noauMopdusm moliibsika. Gusnde-
CKHE€ U XUMUYECKHE CBOWCTBA. ApCUH, T€OMETPUS MOJIEKYJIBI 1 XUMUYECKHE CBOMCTBA.

OKcuibl MBIIBSIKA, €0 KUCIOPOIHBIE KUCIOTHI U COJIU.

CpaBHeHHE CBOMCTB MBIIIBSKA M €0 COSAMHEHUH ¢ aHanmoramu ¢ocdopa u a3ora.

5. Onemenmut IVA epynnot

Yraepon B mpupojae. AJUIOTpornusi yriepoja: anmas, rpadur, kapOuH, Qymmupen. Mx
CTPYKTYypa, puU3nuecKre U XuMHUYECKHE CBOMCTBA, MPAKTUUYECKOE 3HAUCHHE. XapaKTep rHOpuIu-
3alliU aTOMHBIX OpOHTaJIel yriepoa B ATIOTPONHBIX popMax. XMMHUYECKHE CBOWCTBA yIiIepoa.
[IpakTHueckoe UCI0Ib30BaHUE BOCCTAHOBUTEIIBHBIX CBOMCTB YIJIEpOAA.

Bonoponusie coeauHenus yriaepoaa. Yriaepos B Opranuueckux coeanHeHusx. Kapou bt
METaJIJIOB, UX 00Ilasi XapaKTepUCTHKA.

Kucnoponusie coenunenus yriepona. Oxcun yraepoaa (1), crpoenue, puznyueckue u xu-
MUYeckue cBoicTBa. @uznonoruyeckoe aeiicteue okcuaa yraepoaa (1) u mepsl npegocTopox-
HOCTH TIpu pabore ¢ HuM. [1epBast momoIb npu oTpaBieHnr yrapabiM razom. @ocren. KapOooHwms:
METaJIOB.

Oxcup yraepona (1V), crpoenue ero Mosiekysibl, (PU3HMUECKUE U XUMHUYECKHE CBOWCTBA.
[TpombinieHHbIE U T1a00paTOpHBIE CIOCOOBI MOMyUYeHUs. YTobHas kKucioTa. KapOoHnatel u ru-
pokapOOHaTHI, pACTBOPUMOCTD, THAPOIIH3, TEPMUIECKAsT yCTOUYNBOCTb.

CoenuHeHus yriiepoja ¢ a3oToM U rajoreHamu. [{uaHoBoAOpOIHAST KUCIOTA, LIUAHUIBIL.
Terpaxmopun yriaepoaa, propornpousBoaHbie yriiepoaa. @peonsl. KpyroBopot yriepona B mpu-
poze.

Kpemuuit. Kpemnauit u ero coennnenus. Kpemuuit B npupone. IlpupoaHsie cunmkarsl.
[TpoMbInIeHHBIE U JIA0OpATOPHBIE CIIOCOOBI MONTy4YeHUs KpeMHusl. CBOWCTBA KPEMHUS U €r0 MpHU-
MeHeHue. BoopoiHble coeIMHEHNs KPEMHUS, UX OTJIMYHE OT YIJIeBoJAopo0B. CHUIMIIUIBI Me-
tayioB. J{uokcua kpemuusi. Kpemuuesbie kucinotsl. Cunnkatel. PactBopumoe ctekio. Keapi. Hc-
KYCCTBEHHbIE CHIIUKATBHI.

I'epmanuii. Pacripoctpanenue u nonyuyenue repManus. GU3snyeckue 1 XuMUIECKUe CBOM-
cTBa. BoopoaHble coeMHEeHusl repMaHusi, TOMOJIOTY repMaHa. XUMUYecKasi akKTUBHOCTh U TH]I-
POJIN3 ATUX COETUHECHUM.

Oxcupel U ruapokcuasl repmanusi. Kommuiekcuole coequnenus repmanusi. CoelnHeHus ¢
IpyruMu Hemetaiuiamu. Cosi KUCIOPOICOAEPKAIUX KUCIOT FepMaHusl.

6. dnemenmut 1114 epynnovi

Bop. Annotponnsie Moaudukanuu. BaxkHele xuMuieckue u (U3MUecKue CBOWCTBA
KpucTaymmueckoro 6opa. Ero nomyuenue u npuMeHeHHe.

OcoOeHHOCTH CTPYKTYphl OOPOBOAOPOIOB, WX CcBoiicTBa. bopunsl mertamno. Hutpun
6opa. Oxcun u THAPOKCHIT OOpa: CTPYKTypa, CBOMCTBAa M mpuMeHeHue. OpToOOpHas KUCIOTA.
bypa. bop kak MUKPO3JIEMEHT.

7. Onemenmst VIIIA epynnei. Hnepmuvie a3l

Hcropust OTKpBITHS UHEPTHBIX ra30B. DJIEKTPOHHAsS CTPYKTypa aTOMOB U IOJOKEHUE B
nepuoanydeckoi cucreme. OObsICHEHHE HEBO3MOXKHOCTH CYIIECTBOBAHUS JIByXaTOMHBIX MOJIEKYJI
C TIO3UIMI MeTOoJ]a MONEKYJISIpHBIX opOuTaneil. [loreHimansl nonm3anuu. Haxoxaenne B mpu-
pone, ciocoOs! BeineneHus. dusnueckue cBoiicTBa. [I[puMenenue renus, HeoHa, aproHa. Baxkueii-
1€ COEMHEHUSI KCEHOHA U KPUNTOHA, UX CBOMCTBA, MOJYyUYE€HUE U IPUMEHEHUE.

2 METAJUJIbI TJTABHBIX ITOATPYIIIT

1. Memannwt 14 epynnoi

PacnipocTpaneHHOCTB B 3€MHOM KOp€, M30TOMHBIN COCTAB, BAXKHEHIIIE TPUPOIHBIE COEIH-
HEHUS MIENOYHBIX MeTauToB. CrocoOBI MOYYEeHHUs MIEIOYHBIX MeTauioB. CBOKCTBA, OMyUYeHUE
Y IPUMEHEHUE BAXHEHIINX COCIMHEHMN IIEIOYHBIX METAJUIOB: THAPUIOB, OKCUI0B, THAPOKCH-
JI0B, TIEPOKCHJIOB, cojieil. [IpaBuna xpaHeHHs U TeXHHKa 0€30MacHOCTH MpH padoTe CO IIeI0y-
HBIMU METAJVIAMU U [IEI0YaMHU.
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3Ha4YeHNE COCTMHEHUN HATPHUS U KaJlus JUIsl )KUBBIX OopraHu3MoB. KanuitHeie yao0peHusl.

2. Memannwt 1A epynnoi

OO1w1ast xapakTepUCTHKA aTOMOB 3JIEMEHTOB I1aBHOM noarpynisl || rpynnsl. dusnyeckue
Y XUMHMYECKHUE CBOMCTBA ITPOCTHIX BellecTs. [lomyyenue B npomeineHHocTy. [loBenenue merai-
JIOB B peasibHbIX aTMOc(epHbIX ycioBusX. [IpaBuina XxpaHeHMs 1IEI0YHO3EMEIbHBIX METAILIOB,
MEpHI ITPETOCTOPOKHOCTH MPH paboTe ¢ HUMHU.

bepuiuii. OcoOEHHOCTH CTPOEHUS M METAJUIOXUMUS Oepuiuius. XapaKTepUCTUUECKue
COCIMHEHUS OCPUILIHSL: OKCUJ, TUAPOKCH U rasioreHu 1bl. COeMHEHUS C APYyTUMH HEMETaJJIaMH.
Coun KucnopoicoepKamux KUCIOT U KOMIUIEKCHbIE COeIMHEHUSI OepUILIIHSL.

Maruuii. CBoiicTBa, M0JIy4€HHUE TUAPUIOB, OKCUIOB, THIPOKCHUIOB, IEPOKCUIOB U COJIEH
MarHys 1 IEeJIOYHO3EMEIbHBIX METAJUIOB. Maruesus, HeramieHas u rameHnasi u3sectb. CBOMCTBA,
[0JlydeHUE M npuMeHeHue. PU3NO0JIOTHYECKOe NEHCTBUE COEAMHEHMN I1aBHOM moarpymnmsl ||
IPyIIIBL.

Memannwi 1114 epynnwvi

AmomuHuil. PacipocTpanenue B 3eMHOM Kope, BaKHEHIINE IPUPOTHBIE COSTUHEHUS: (PU-
3UYECKHE U XUMUYECKUE CBOMCTBA antoMuHus. [lonyyeHue aatoMuHus, NpuMeHeHne. AJTIOMUHO-
Tepmusi. CBONCTBA OCHOBHBIX COCIMHEHUHN AJIFOMUHUSA: OKCUIA, TUAPOKCUIA, THAPOKCOAIIOMUHA-
TOB, coJiel. VX mpakTudyeckoe NpuMeHEHHE.

DNEKTPOHHOE CTPOEHUE aTOMOB 3JIEMEHTOB MOArpYyIIbI rajuius. [Ipuponsslie coenuuenus
U NIOJIy4eHue MeTaiuoB. PU3nyeckre 1 XUMUYECKHE CBOMCTBA METAJUIOB M XapaKTEPUCTUUECKUX
coequHeHui. CoelMHEHUsT HU3IIMX CTENEHEH OKHUCIEHUS METaJUIOB MOArpynnsl ramumsa. Me-
TaJUIOXUMUS U CILJIaBbl METAJLJIOB.

4. Memannwt IVA epynnoi

OnoBo, ceuHel. CpaBHUTENbHAS XapaKTepUCTHKa 31eMeHTOB |V A rpynmsl. DJ1eKTpoHHOE
CTpOEHHE 0JI0Ba U cBUHLA. [IpupoaHble cOeIMHEHNS U TOJTYyYEHHE METAJUIOB. AJUIOTPOINUS 0JI0BA.
PusnyecKkue U XMMUYECKHE CBOMCTBA METAIIIOB. XapaKTEPUCTUYECKUE COCUHEHNS JIIEMEHTOB B
pa3IMYHBIX cTeneHsaX okuciaeHus. CoelnHeHus ¢ ApyruMu HeMeTtanamu. Colli U KOMIUIEKCHBIE
COEIMHEHMS 0JIOBA Y CBUHIA. MEeTa/NIOXUMUS 2JIEMEHTOB ITOArPYIIIbI T€pMaHusl.

5. Memannvt VA epynneoi.

Cypbma. BucMyT. DeKTpOHHOE CTPOECHHE 3JIEMEHTOB U UX BaJICHTHBIE BO3MOXKHOCTH.
[Tpupoanble coeMHEeHUs U ciocoObl momydenus. [IpocTeie BemecTBa, ux Gu3n4Yeckue U XuMuie-
CKHME CBOMCTBA. XapaKTEpUCTUYECKUE COCIUHEHUS, UX CBOMCTBA B COOTBETCTBUH CO CTETEHBIO
okucienusd. CoequHeHus ¢ ApyruMy HeMeTaimaMu. Coy KMCIIOpOACOAEpKAIUX KUCIOT U KOM-
IJIEKCHBIE COCIMHEHMS. MeTaIOXUMHs 2JIEMEHTOB.

Obwas xapakxmepucmurka c8OUCME 2NeMEHMO8 2NAGHbIX NOOSPYNN NepUoOUdecKoll Cu-
cmembl U UX coeOuHeHul

3aKOHOMEPHOCTH B U3MEHEHUH PaJuyCOB, SHEPTMHM MOHU3ALUH, CPOJICTBA K IEKTPOHY,
ANEKTPOOTPHULIATEIIBHOCTA aTOMOB 3JIEMEHTOB B IIEpUOAAaX U INIABHBIX MOATPYIIIAX.

CoennHeHns: METaNIOB M HEMETAJUIOB ¢ BOAOPOJOM. VI3MeHeHNe B mepuoiax U MOArpyIl-
1ax MOJIIPHOCTH M IIPOYHOCTH CBSI3H B COCIMHEHUSIX 3JIEMEHTOB C BOAOPOJOM. 3aKOHOMEPHOCTH
U3MEHEHUS UX BOCCTAHOBUTEIIBHBIX CBOMCTB.

KucnoTHo-0CHOBHBIE CBOMCTBA OKCHJIOB ¥ TUAPOKCHUIOB JIEMEHTOB IIABHBIX MOJAIPYIIIL.
Oxcunpl. CTpoeHHe, THI CBA3M MEXIY aTOMaMM: U3MEHEHHE BeIMYMHbI 3()(HEeKTUBHOrO 3apsia
aTOMOB KHCIIOpOJia B OKCHJIaX Ha puMepax okcuaoB I-I1 rpynm rinaBHbIX noarpynm u 2-3 nepu-
0210B. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB B IEPUOAAX U IIIABHBIX IOATPYIIIAX.
I'mppokcnbl. 3aBUCHMOCTD XapakTepa UX JUCCOLHALNM OT BEJIMYMH YCIOBHBIX PAJMYCOB M 3a-
ps0B MOHOB. MI3MeHeHne XapakTepa JUCCOLMALMU THAPOKCUAOB Ha IpUMEpax 3JEMEHTOB 3-TO
nepuoza u rnasHeix noarpynn I, 11, V-VII rpymnm.

N3meneHne yCTOMYUBOCTU CTENEHEN OKUCIIEHUs aTOMOB 3JIEMEHTOB B IJIaBHBIX MOATPYII-
nax. OKUCIINTENbHBIE CBOMCTBA COCAUHEHMM, COACPKAIINUX aTOMBI DJIIEMEHTOB B BBICIIMX CTEIe-
HSX OKUCJICHUS.
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4 METOAUMYECKHUE PEKOMEHJAIIUH (YKA3AHUA) 1JIAA CTYIEHTOB
1O U3YYEHUIO JTUCHUITJIMHBI

«Heopranuueckast XUMHs» - OJIHa U3 OCHOBHBIX XMMHUYECKHUX TUCHUIUIMH. V3ydyeHnue xu-
MHUYECKUX TUCHUIUTNH HAYMHACTCS M 3aKaHYMBACTCS HEOPTaHMYECKON XUMUEH (Ha pa3HOM YpOBHE
BOCIIPUSATHSA), TO3TOMY OUY€Hb BaXKHO UMETh O HEH 11eJIOCTHOE MPECTaBIICHUE.

Pabouas mporpamMMa IUCHUIUIMHBI COCTABIIEHHYIO B COOTBETCTBUU C YYEOHBIM ITUIAHOM U
benepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICIIETO 0Opa30BaHUS.

Y4e0HO-METOIUYECKUE MAaTePHAIIbI TIO TTOJITOTOBKE JIGKIIMOHHBIX U JTA00PATOPHBIX 3aHS-
TUH MPeACTaBIEHBI M0 KAXI0OMY pa3Jielly HEOPraHU4eCKoi XUMUU B COOTBETCTBUU C IPOTpaMMOi
JTUCITUTIMHBI U TIOCIIE0BATEIbHOCTRIO U3YUYCHHS Kypca.

Heo0xoauMbIM yc10BHEM YCIIEIIHOTO OCBOCHUSI AUCHUIIINHBI SBJISIETCS CHCTEMaTHUeCKas
MOJTrOTOBKA K J1a00paTOPHOMY 3aHSTHIO, 3aKIFOYAOIIAsICS B:

- U3YYEHHUH TEOPETHUECKOT0 MaTepHasa 1o KOHCIEKTY JIEKIIUU, YIeOHUKY, IPAKTUKYyMY,
JIONTOJTHUTEIIbHOW JINTEPATyPE;

- pellIeHUH 3a/1aY;

- MACbMEHHBIX OTBETAaX HA KOHTPOJIBHBIC BAIIPOCHI PACCMATPUBAECMON TEMBI;

- ohopmiieHNH TabOPATOPHBIX PabOT.

BrimonHenue 3aaHuii 1acT BO3MOXKHOCTH CTYACHTaM TIIy0)Ke YCBOUTH TEOPETHUUCCKHIA
MaTepuai, MPUMEHUTHh MOJIYYCHHbIE 3HAHWSA Ha TNPAKTHKE, BHIPAOOTaTh MPOUYHBIE YMEHUS U
HABBIKH, HCOOXOIMMBIE YUUTEITIO XUMUH.

Crneuunduka uzyueHus pasnena «HemeTamnaply HACTOSIIET0 KOMILJIEKCA 3aKIIOYaeTCs B
HEOOXOJIMMOCTH YCTAaHOBJIICHUS MIPHUYMHHO-CIICJICTBEHHBIX CBSI3€H MEXIY SJICKTPOHHBIM CTPOE-
HUEM aTOMa U KPUCTAIUIOXUMUYECKIUM CTPOCHHEM BEIIECTBA; MEXIy TUIIOM XUMUYECKOTO B3au-
MOJICHCTBUSI, HAOJIF0IaeMBIM B BEIICCTBE, H €r0 KUCIOTHO-OCHOBHBIMU U OKHCITHTEIHLHO-BOCCTA-
HOBUTEIIbHBIMH CBOHCTBAMHU.

[Ipn m3yuennn marepuwana paszzgena «HemeramisDy i 3JIEMEHTOB OIHOW IMOATPYIIIIBI
HEOOXO0IMMO BBISIBUTH CIIEIYIOIINE 3aKOHOMEPHOCTH B XapaKTepe N3MEHEHUS:

- paJInyCcoOB, SHEPTUH MOHU3AIMHA ATOMOB JJICMEHTOB B TIOJIPYIIIIC;

- YCTOWYMBBIX CTETICHEH OKUCICHUS U KOOPAMHAIIMOHHBIX YHCEN DJIEMEHTOB;

- CBSI3H, KPUCTALNIOXUMUYECKOTO CTPOCHUS, TEMIIEPATYP IJIABICHHUS M KATICHUS TTPOCTBIX
BEIIIECTB;

- XUMUYECKOW aKTHUBHOCTH,

- YCTOWYUBOCTH, KUCIIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBONCTB CO-
eIUHEHUN.

Oco0oe BHUMaHHE YJICIUTE BOIPOCAM HAXOXKJIEHUS B MPUPOJIE, TOTYyUYEHHUS TPOCTHIX Be-
IIECTB, TPAUMECHEHHUS B IPOMBIIIJICHHOCTH COSIMHEHHH SJIEMEHTOB pacCMaTPUBACMOM TPYIIITHL.

[Tpu u3yuenuu temsl «Bogopoa» ocoboe BHUMaHHE clieAyeT 0OpaTUTh Ha TBONCTBEHHOE
MOJIO’KeHUE BojiopoJia B [leproamueckoit cuctemMe, CXO/ICTBO € MIEIOYHBIMA METAJUTAMH | TaJlo-
TeHaMH;, aJJIOTPOIHIO BOJAOPOJA, U30TOMHBINM COCTaB; BOCCTAHOBUTEIbHYIO aKTUBHOCTH TH]IPH-
TIOB.

[Tpu uzyuernu temsl «InemeHTsl VIIA-rpynmel. ["anorensn» ocoboe BHUMaHHE CIETyET
00paTHTh Ha XapaKTep U3MCHEHHS OKUCIIUTEIbHONH aKTHBHOCTH TAJIOTC€HOB M BOCCTAHOBHUTEIHLHON
AKTUBHOCTH TaJIOT€HUI-MOHOB; KHCIOPOJIHbBIE COCTMHEHUS TAIOT€HOB, UX YCTOWYHUBOCTD, CTEPEO-
XUMUIO aHHOHOB, OKHCITUTEIIbHYIO aKTHBHOCTD.

[Tpu uzyyennu Temsl «dneMeHTs! VIA-rpynmsl. XanbKoreHb 0c000€ BHUMaHHUE CIEeyeT
00paTHTh Ha MHOT000pa3ue aUIOTPOITHBIX MOAM(HUKAIIUN, OKHUCIUTEITHHO-BOCCTAHOBUTEIIBHYIO
JIBOMCTBEHHOCTH MPOCTHIX U CJIOKHBIX BEIIIECTB; CTETICHU OKUCIICHUS M BaJICHTHBIE BO3MOXKHOCTH
9JICMEHTOB B COCMHCHHSIX.

[Tpu u3yuenun temol «dneMeHTsl VA-rpynibl. [THUKTOTeHBD 0c000€ BHUMAaHHE CIIETyeT
00paTUTh Ha CTPOCHHE MOJIEKYJIbI a30Ta, €r0 OKCHA0B, KUCIOPOACOAECPKAIIUX KUCIOT U BOJIOPO-
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HBIX COCIWHEHUH; OKHUCIMTEIbHO-BOCCTAHOBUTEIBHYIO ABOWCTBEHHOCTh HUTPUTOB M OKHUCIIH-
TEJIbHYIO AKTUBHOCTb OKCHUJIOB; 3aBUCHUMOCTbH XapaKTepa MPOAYKTOB BOCCTAHOBJIEHMS a30THOU
KHCJIOTHI OT €€ KOHLIEHTPALUK U aKTUBHOCTH METaJlIa.

[Tpu n3ydenun temsl «neMeHTH |V A-Tpynmbs» 0codoe BHUMaHHE CIeAyeT OOpaTHTh Ha
IJIOTPOIHbIE MOAN(UKALIUMY; TPUUUHBI U3MEHEHUS YCTOHUYNBOCTH, PU3MUECKUX CBOUCTB, XMMHU-
YEeCKOW aKTUBHOCTH BOJOPOIHBIX COECIMHEHUI 3JIEMEHTOB; IOJIYYEHHE M CBOMCTBA OKCUIOB U
TUAPOKCUIOB JIEMEHTOB.

Crenuduka nzydeHus paszaena «MeTabl [NIaBHBIX MOJATPYIID) TPOSIBISETCS B BO3MOXK-
HOCTH ITPOTHO3UPOBAHUS CBOMCTB 2JIEMEHTOB, a TAKXKE UX COCIMHEHUN, HA OCHOBE YYEHHS O XU-
MHUYECKOH CBS3U U COBPEMEHHOM TPAaKTOBKHU [lepnoanueckoro 3akoHa.

PexoMeHyeMblii I71aH U3y4YEHUS TEM:

1. XapakTepucTHKa 3JEKTPOHHOIO CTPOEHUS ATOMOB U KPUCTANIOXUMHUYECKOTO CTPOEHUS
IIPOCTBIX BEILECTB HEMETAIIIIOB.

1.1. OcobGeHHOCTH IEKTPOHHOTO CTPOEHUS aTOMOB. M30TOMBI.

1.2. KpucTamioXuMHU4E€CKOr0 CTPOSHMS TPOCTHIX BEIIECTB. AJIJIOTPOIIHS.

1.3. ®dusnueckue cBOICTBA.

1.4. Xumuueckue cBONCTBA.

2. XapakTepuCTHUUECKUE COEAUHEHMs] HeMeTauloB. KHCIIOTHO-OCHOBHBIE M  OKMCIIH-
TEJIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

2.1. Bozopoanble coeIMHEHMUS.

2.2. Okcunsl.

2.3. 'mapokcupl.

2.4. Counn.

3. [Ipumenenue.

4. HaxoxaieHue B IpUpo/ie ¥ 001Me MPUHLUIBI TTOTy4YEHUS.

[Ipu uzyuenun temsl «bop» U TeMbl « ATIOMUHUID 0c000€ BHUMAHUE CIIETyEeT 00OpaTUTh
Ha 0COOEHHOCTH JIEKTPOHHOT'O CTPOEHHUSI aTOMOB 3JIEMEHTOB, ONPEAEISIONINE CIIOCOOHOCTh 00-
pPa30BbIBaTh JOHOPHO-AKLENTOPHBIE CBSA3H, a TAK)KE UX COETMHEHUI — raJOreHu10B, THIPUJIOB.
Heo6xo1muMo yMeTh MHTEPIIPETUPOBATh HEMOHOTOHHBIHN XapakTep U3MEHEHUs paJlnyCOB aTOMOB,
KHCJIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COETUHEHH.

Ilo xypcy HeOpraHMUECKON XUMHUH CTYACHTHI JOJDKHBI 3aKPENINTh HaBbIK PEIICHUS pacyeT-
HBIX 3a/1a4. B nporiecce moarotroBku Bel MojkeTe Takke HCIONIb30BaTh yueOHoe nocodue « OCHOB-
HbI€ TUIIBI ¥ CIIOCOOBI pelIeHus YCI0KHEHHBIX 3a/1a4 o xumum» / Eroposa U1.B., Banenko T.K.,
Tpodummosa U.A. - biarosemenck: M3n-so BI'TTY, - 2005. - 192 c.

IIpu cocTaBineHUH ypaBHEHUH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM HOHHO-3JIECK-
TPOHHBIM METO/IOM, ONUPANTECh HA UMEIOIINICA B METOJUYECKUX PEKOMEHIALIUAX allTOPUTM.

[Ipexne yeM NpUCTYNHUTh K BBIIOJHEHUIO 3aJJaHUH JUI CAMOKOHTPOJIS, CTYJ€HTaM Heoo-
XOJUMO H3YYUTh PEKOMEHIyeMYI0 IO KaXIoh Teme nuteparypy. OOmMHA CHUCOK y4eOHOI,
y4eOHO-METOIMYECKON W Hay4YHOM JMTepaTyphl MPEACTaBICH B OTAECIBHOM pazjelie MOCoOHs.
[Tpu odopmiiennn 1a6OPATOPHBIX OTYETOB M MHAWBHUIYaJIbHBIX 33/JaHUN CIEAyeT MOJIb30BaTh-
CACIIPAaBOYHON XUMUYECKOU JIUTEPATYPOU U XUMUYECKON DHIUKIIONECIUEH.

[Tocne u3yuenus kypca «Heopranudeckass XuMusi» BaM MPEAJIOKEHO BBIIIOJIHUTH TECTO-
BbI€ 337aHUs. TeCThI MO3BOJIAIOT MOATAMHO OCYIIECTBIIATE YIIpaBIeHUE U TU(PepeHIIMPOBAHHBIN
KOHTPOJIb CAaMOCTOSITENIbHOM padoThl cTyneHToB. Criennduka BbIIOIHEHHS JAHHBIX 3aJjaHUM 3a-
KJIFOYaeTCsl B BBIOOpE OTBETA U3 CEPUHU NPEIOKEHHBIX. BOIPOCH 1 HeCI0KHbIE pacueTHbIe Yueo-
HBI€ 33/1a4 110100paHbl Tak, YTOOBI IPU BHIOOPE OTBETA BbI CHavaja COCTABUIIM CBOM COOCTBEH-
HBII OTBET, a 3aT€M CPABHWJIM €TO C PUBEJEHHBIMU. B TECT BXOAST TakKe 3aJjaHus, IPU BBINOJ-
HEHUU KOTOPBIX, CIEYET 3aOTHUTh MPOMYCK — TEPMUH WUJIH KIHOYEBOE CJI0BO, COJIEPIKAIIIEe TIIaB-
HBII CMBICI - B IPEJIO’KEHHOH (pase.

ITpu moAroTOBKE K 3aHATUAM HCIIOJIB3YHTE HE TOJIBKO YUEOHYIO JIUTEPATypy, HO U CTAThU
U3 HayuyHBIX )KypHaIoB: «KypHana obmeit xumuny», «KypHana HeOpraHu4ecKoi XUMum», «Xu-
MUl KOOPJMHALMOHHBIX COEIMHEHUIH», JIEKTPOHHOIO KypHana «byTiepoBckue cOOOIIEHU».
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[TockonbKy KypcoBasi WM TUIUIOMHAs paboTa MO XMMHMHU BCET/a SBISAETCS SKCIEPUMEHTAIBHOM,
clelyeT 0co00€ BHUMaHUE yIAEIUTh TEXHUKE U METOAMKE IPOBEACHUS IKCIIEPUMEHTA; ONIUCAHUIO
npubopa, yciaoBUi ONbITa, PEAKTHBOB.

[Tpu moAroToBKE K 3K3aMeHy HEOOXOAUMO yJICIUTh BHUMAaHUE YCTAaHOBJICHUIO IPUYMHHO-
CJIEZICTBEHHBIX CBsI3€il, BBIICICHUIO II1aBHOT0, 00001eHut0. [ Toro 4to0s! n30€XaTh TPyAHO-
CTEH IPHU OTBETaX, PEKOMEHyEM OIIUPAThCs HA CPABHUTEIIBHYIO XapaKTEPUCTUKY CBOMCTB JJIe-
MEHTOB OJIHOH I'PYIIIBL, IOATPYIIIBI U 3aKOHOMEPHOCTH U3MEHEHNUS KHCIOTHO-OCHOBHBIX U OKHC-
JIMTEIIbHO-BOCCTAHOBUTEIILHBIX CBOWCTB coequHeHud. [Ipuaep:kuBaliTech JOTMYECKOM CTPYK-
Typbl OTBETa Ha TEOPETUYECKHUI BOIIPOC:

- DJJIEKTPOHHOE CTPOCHME aTroOMa 3JIEMEHTA, CTEIIEHU OKUCJICHUS, KOOPAMHALMOHHBIC
YHUCIIA;

- KPUCTAITIOXUMUYECKOE CTPOCHUE, (PU3NIECKHE U XUMHUECKUE CBOWCTBA IIPOCTOTO BeIlle-
CTBa;

- XapaKTEepUCTUUYECKUE COECTUHEHUS (BOIOPOAHBIE COECIUHEHMS, OKCHUbI, TUIPOKCUIBL,
COJIM), X CTPOEHUE, KUCIOTHO-OCHOBHBIE, OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOICTBA;

- HaXO0XJICHHUE B IPUPO/Ie, OOIIME TPUHILIMIIBI TOTYYEHUSI, TPUMEHEHHUE IPOCTHIX BELLIECTB
U UX COCIUHEHUHN.

Pabouvas nporpamma AUCHUIUIMHBI TPeTHA3HAYEHA JIJIS1 CAMOCTOSATEIBHOM paObOTHI CTY/ICH-
TOB U NPOBEICHUS ay IUTOPHBIX 3aHATUH.

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSITe/IbHOI PadOThI CTY/IEHTOB MO THCHUTIJINHE

KoJsmuecTBo ya-
HaunmeHoBanue . C0B, B COOTBET-
Ne ®opMbI/BHIBI CAMOCTOATEIBLHON PA0OTHI CTBHH C y4eOHO-Te-
pasjena (TeMbI) MAaTHY€CKHUM ILJ1a-
HOM
1 | Hemeramsl N3y4yeHne 0CHOBHOM JIMTEPATypHI 44
W3ydeHne qOMOTHUTEIHHON JINTEpaTyphl
Odopmiienne nabopaTopHoil paboThI
[ToaroroBka oTdera 1o jadboparopHOil paboTte
Pemienue pacueTHbIX 33134
2 | Metatsl TIaBHBIX | VI3yueHHe OCHOBHOM JIMTEpaTyphl 16
HOJPYII W3yueHue JOMOTHUTEIBHOMN JIUTEpaTyphl
Odopmienue 1adbopatopHOt pabOTHI
[ToaroToBka otyera no abopaTopHoOi pabore
Pemenne pacueTHbIX 3a1a4
5 IPAKTUKYM 110 JUCHUIIJIMHE
IInan n1aGopaTopHBIX 3aHATHH
Cemectp |l
No | Tema 3ansiTust Teopernue- JlaGopaTopHbie Homamnee 3ana-
CKUH MaTe- | OIBITHI HUE
puan
1 | Jlabopamopnasa padoma Ne | 1. c. 257-269, | JL.P.Ne 18. c. 135. | KonTp. BOmpocsl;
1. 299-309; om 1, 2, 4. 5.¢. 137 Ne 1, 4, 5.
Bonopon. Ilomyuenue wu | 2.c.470-476;
CBOWCTBA. 4.c.292-303. | JI.P.Ne 20.c. 147. | KoHTp. BOTIPOCH;
Kucnopon. Ilomywenne w | 1.c.338-351; | om. 16, 2. 6.c. 152Ne 1, 5, 6.
CBOWCTBA. 2. c. 452-457, | JI.P. Ne 21. c. 150.
[Tepokcun Bomopoma u ero | 470-476; om 1,3,4,5,9.
cBoiicTBa (8 4.) 3. ¢. 292-303,
432-435.
5. c. 306-320.
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2 | Jlabopamopuas paboma Ne | 1.c.309-337, JLLP. Ne 19. c. 139. | KoHTp. BOIpOCHI;
2. 2.¢.476-492; |om.1,3,4,6,8,11,|5.c. 145 Ne4,5,6.
["anorensr. Bogoponusie co- | 3. c. 457-473. 12, 14 (0, B).
eIMHEHUS TaToreHoB (4 4.)

3 | Jlabopamopnas paboma Ne | 1.¢.309-337, JL.LP. Ne 19. c. 139. | KoHTp. BOIIpOCHI;
3. 2.¢.476-492; |om.1,3,4,6,8,11,|5.c. 145 Ne4,5,6.
["anorensr. Kucnopoansie co- | 3. c. 457-473. 12, 14 (6, B).
eIMHEHUS raToreHoB (4 4.)

4 | Jlabopamopnas paboma Ne | 1.c.351-373; | JL.P.Ne22.c.155. | KoHTp. BOmpocks;
4, 2.¢.457-470; |om. 1(6,B),4(06),|5.c.165 No2,3.
Cepa u ee coequnenus (8 u.) | 3.c.435-443; |5,6,7,8,96, 10,

5.c¢.321-334. | 11,12, 13, 14, 17.

5 | Jlabopamopuas paboma Ne | 1.c.373-396; | JL.P.Ne23.c.167. | KoHTp. BOIpOCHI;
5. 2.¢.427-445; |om.1,2(06,B),3(a, | 5.¢. 179 Ne 3, 5;
A3ot u ero coeaunenus (84.) | 4. ¢. 397-409; | B,e),4,5(a, 0,B), | c. 187 Ne5.

5.¢.335-350. |6,70.

6 | Jlabopamopuas paboma Ne | 1.c.396-408; | JL.LP.Ne24.c.174. | KoHTp. BOIPOCHI;
6. 2.c.442-446; |om. 7 (a, 06),8,10. | 5.¢.179 Ne 1,2, 4,
dochop u ero coeaunenus (4 | 3. c. 409-417; 6.

q.) 5. ¢. 335-350.

7 | Jlabopamopnasa paboma Ne | 1.c.421-454; | JL.P. Ne 26. c. 190. | KonTp. BOnpocsi;
7. 2.¢.404-426; |om.4,6(a,0,1),7.|5.¢.195 Nel, 3,4,
VYriepon u ero coenuuenus. | 3. c¢. 355-390, | JL.P. Ne 27. c. 196. | 6.

Kpemunii u ero coequnenus. | 395-399; om. 3,4,5, 6. 5.¢.199 Ne, 3, 6.
bop u ero coenuuenus (4 4.) | 5.c¢.363-390. | JL.P.Ne27.c.200. | 5.¢.202 Ne 1, 3.
om. 1,2 (a, 6), 4.

8 | Komnoxeuym «Hememannvt u | 1. c. 257-454, KouTp. BOnpocsr;

UX coeOUuHeHUs» 2.c.404-492;
3.¢. 292-473;
5. c. 306-390.

9 | Jlabopamopnas paboma Ne | 1.c.510-537; | J.P. Ne29.c.204. | KoHTp. BOnpocs!;
8. 2.¢.379-393; | om. 1. 5.¢.206 Ne4;
OO6mas xapakrepuctuka me- | 3. c. 303-324. | JL.P. Ne 30. c. 207. | ¢. 209 Ne 2.
TaJIO0B. oIm. 2, 3.

Meramnel  |A-rpynnsl. Me-
TaJLITBI
[1A-rpymmst (4 4.)

10 | Jlabopamopnas paboma Ne | 1.c.470-502; | JL.P.Ne31.c.211. | KoHTp. BOIPOCH;
9. 2. c. 394-403; om.2,3,4,5,6(a, | 5.¢.216 Ne2, 3,4,
Mertaisr IIA-rpynmsr. | 3. c. 331-346. | 6), 7. 6.

Amomunnii. Metamnsl |VA- JLP.Ne32.¢.218. | 5.¢.225 Ne 3,4,5.
rpymmbl. OmoBo. Cuner (8 on.2,3,4,5,6,7,
q.) 8,12, 13, 14.

JIUTEPATYPA

1. Axmeros, H.C. O0mias u Heopraunueckast xumus: yueouuk / H.C. Axmeros. — 8-¢
u3a., ucap. — M. : Jlans, 2014. — 752 c.
2. 'munka, H.JI. O6mas xumus: yue6. mocodue ams By3os / H.JL. I'munka; mox pen. A .
Epmaxkosa. — 30-e u3z., ucnip. — M. : Unrterpan-Ilpecc, 2005 — 727 c.
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3. Yrai, S.A. O6mias u HeOpraHUYecKasi XUMHS: y9eOHUK /IS CTY/1. BY30B, 00y4aro-
IIMXCS TI0 HaIMpaBJIeHUo U crerl. «Xumusy / S.A. Yraii. — 4-e usn., crep. — M. : Beici. 1mik.,
2009. — 526 c.

4. ITaBnoB, H.H. O6mas u Heopranuveckas xumusi: yaeOHuk ais By3oB / H.H. ITaBnos. —
2-e u3n. — M. : [Ipoda, 2002. — 448 c.

5. ®ponos, B.U. [IpakTukym no o0Imeil 1 HEOPraHMUECKOM XUMHUU: y4uel. mocodue s
CTY[. BYy30B, 00YyYaIOIIKXCs 10 HanpaBieHUIo «MeTamtyprus», « XuMHUecKas TEXHOIOTHS U
ouotexnonorus» / B.M. ®ponos, T.M. Kypoxtuna, 3.H. /IpimoBa ; nox pen. H.H. [TaBnosa, B.1.
®ponoa. — 2-¢ uz., nepepad., gom. — M. : IIpoda, 2002. — 301 c.

JIABOPATOPHASA PABOTA Nel
BOJIOPO/I. IOJTYYEHUE 1 CBOMCTBA
Bonpocekl Kk 3aHSTHIO (BOIPOCHI cO0eCceI0OBAHMS):

1. KakoBbI 271€KTpOHHBIE (POPMYIIBI ATOMOB MPOTHS, AeHTepus U Tputus? Kakue u30TOIbI
BOJIOPOJ1a CTAOUIIbHBI?

2. Tlouemy Bogopon B nepuoandeckoit cucteme otHocutcs K |1A- u VIIA- rpynmam? B uem
CXOJICTBO U pa3IMyKe aToMa BOJIOPOJia C aTOMaMH LIEJIOYHBIX METAJJIOB U rajloreHoB? YKakure
BaJICHTHBIE COCTOSIHUS U CTENIEHU OKUCJIEHUSI aTOMa BOJOPOJIa.

3. Omnuimre cTpoeHre MOJIEKYJIBI BOIOPOA M MOJIEKYJISIPHBIX HOHOB Bojgopoxa: Ha*, Hy,
H»? ¢ mo3uIuu MeTo/1a MOJIEKY IApHBIX OpOHuTaneii?

4, ®usnueckue CBOMCTBA BOJAOPOIA.

5. Cmech Bo1opoa ¢ KUCI0poaoM (2 o0bema Bogopoa u 1 00beM Kucinopoja) — rpeMyduit
ra3 — B3pblBoonacHa. PaccumraiiTe® mioTHOCTh rpeMydYero rasa 1o OTHOIIEHHIO: a) K BOJOPO.Y;
0) K BO321yXy; B) K BOJISHOMY Hapy.

6. Xumuueckue CBOWCTBa BoJopoja. BzaumozelicTBue ¢ NpocThIMU U CIOXKHBIMM Bellle-
cTBaMu. BoccraHOBUTENBHBIE U OKUCIUTEIBHBIE CBOMCTBA BOAOPOIA.

7. I'mapuasl METaIOB U HEMETAJUIOB. BiusHue Xapakrepa CBS3U B YKa3aHHBIX COEIMHE-
HUSX Ha KACJIOTHO-OCHOBHBIE CBOMCTBA rHIpHI0B. [IprBeIuTe ypaBHEHUS peakiuii, XapakTepu-
3YIOUIMX KHCIOTHO-OCHOBHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA THAPUAOB. [ napo-
TCHATHI.

8. Meramnonogo0HbIe COETUHEHHUS BOIOPO/IA.

9. JlaGopaTopHble ¥ MPOMBIIUIEHHBIE CTIOCOOBI TIOTYYEHHUS BOJOPO/IA.

10.MO3KHO 1 TOIYYIHUTH BOJOPOJT AIEKTPOIN30M BOIHBIX pacTBopoBH2SO4, Na2S04, KCl,
CuClz, KOH? HanumuTe ypaBHEHHS PEAKIUi JJICKTPOJIH3a JaHHBIX PACTBOPOB.

11.3akoHuMTe ypaBHEHUS peaklHii U paccTaBbTe KOI((HUIUEHTHI:

Na+ Hz = BaH; + H,O =
CaH2 + Oz = BaH,; + HCI =
Na[AlH4] + H20 = LiH+Cl, =

12.Kak oTan4uTh BOAOPOA OT KUCIOPOAA, IUOKCHIA YTIIepoa, a3oTa?

13.Haxox1eHne B Ipupo/ie U OMOIOTHIeCcKast Pojlb BOJIOPO/IA.

14.TTpumenenue Bogopoaa. Bomopon — tomnuso Oyayiero.

*3amaHns, BBIJCICHHBIC )KUPHBIM MIPUPTOM, BBITIOTHSIOTCS THCHMEHHO.

JlabopaTopHbIe ONBITHI:

[TpakTukym o obieit u Heopranudeckoit xumuu: Ilocobue nns crynenton By3oB / B.M. @ponos,
T.M. Kypoxtuna, 3.H. /IeimoB u 1p.; nox pea. H.H. ITasnoa, B.1. ®posnosa..- M.: Ipoda, 2002.-
304 c.
JLP. N 18. c. 135, on. 1,2,4

Yu4eOns! 3a1aun o teme: Bonopoa. Ilosyuenne u cBoiicTBa
1. IInoTHOCTH HEKOTOPOH CMeCH BOJOPOJA € KHCIOPOJIOM IO OTHOLIEHHIO K BOJOPOJY paBHa
10. Beruucnure npoueHTHbIH coctaB 310l cMecn.  OtBet: 40% Ha, 60% Oo.



18

2. Hmeetcst cMech XJI0pOBOAOPOIA M XJIOpHUAA AeiTeprs. MaccoBas 1015 XJ0pa B CMECH COCTaB-
nsiet 96,73%. Onpenennte MacCoBYIO AOJIO XJopuaa aenrepus (B %) B cMecH.
Otser: ®% (DCI) = 20,44%.
KHCJIOPO/I. IOJTYYEHUE U CBOMCTBA.
IEPOKCH/JI BOJIOPOJIA M1 EI'O CBOMCTBA
Bonpochl K 3aHATHIO (BOIIPOCHI co0ece10BAHNUS):

1. DnextpoHHbIe HOPMYIBI U30TOMOB KUCIOPO/Ia. YKAKUTE BaJICHTHBIE COCTOSHUS U CTe-
IIEHU OKMCIIEHUS aTOMa KUCJIOPOJa.

2. OnuinkTe CTPOEHUE MOJIEKYJIBI KUCIOPO/Ia ¥ MOJIEKYJIIPHBIX HOHOB Kucitopoaa: O2F, 02
, 02% ¢ o3uIMK MeTO1a MONEKYIISPHBIX OpOUTaIeH?

3. dusnueckrue U XMMUYECKUE CBOMCTBA KUCIOPOa.

4. TlomyyeHue KUCIOpOAa B 1a00OPATOPUH U TIPOMBIIIIICHHOCTH.

5. OKcubl METAJIJIOB M HEMETAIJIOB. BiusiHie XapakTepa cBsI3U B yKa3aHHBIX COSTMHEHUAX
Ha KHCJIIOTHO-OCHOBHBIE CBOMCTBA OKCcHI0B. IIpuBeauTe ypaBHEHUS peakinil, XapaKTEPU3yOLIUX
KHCJIOTHO-OCHOBHBIE M OKHCJIMTEJIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUOB.

6. IlomyueHune OKCHIIOB.

7. Tlepoxcun Bomopoaa. CtpoeHue Monekybl. KucnoTHble CBOMCTBA EPOKCH I BOJOPO/IA.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MEPOKCHUIA BOJAOPO/Ia B KUCIION U MICIIOYHOM cpe-
Jax.

8. INomyuenue nepokcuaa Bogopoa. KoMIuiekcHble coeIMHEeHHs EPOKCHIAa BOJIOPO/a, Tie-
POKCOCOJIbBATBHI.

9. INonmyyenwue, CTpOCHHE, CBOWCTBA, NPUMEHEHHE HEOPTaHUYECKUX U OPTaHUYECKHX Iie-
POKCHJIOB.

10.TTosry4eHre U CBOMCTBA CYTIEPOKCHUJIOB.

11.030n. Ctpoenne Monekyibl. usndeckue cBoiicTBa. CpaBHEHHUE OKUCIUTEIHHONU aKTUB-
HOCTHU KHCJIOpOJia ¥ 030HA. B3anmoseiicTBie 030Ha ¢ OpraHnyecKuMu coequHeHusMu. [Ipumene-
HUE.

12.Heopranmueckue 030HU b [lomydenue, Gpuzndeckre 1 XMMHUUECKHE CBOICTBA.

13.Bona. Anomanuu BoJibl. XUMHUYECKHUE CBOMCTBA BOJIbI: KaTAIMTUUYECKHE, KUCIOTHO-0C-
HOBHBIE, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE; BOJA KaK JIMTaHA000pa30BaTelb.

14. Tsoxenas Boaa.

JlaGopaTopHbIe ONBITHI:
[TpakTukym o oGeit 1 Heopranuyeckoit xumuu: [Tocobue ams ctyaeHToB By3oB / B.1. ®poros,
T.M. Kypoxtuna, 3.H. IsimoB u n1p.; nox pen. H.H. [1aBnosa, B.1. ®ponosa.- M.: [Ipoda, 2002.-
304c.

JLP. Ne 20. c. 147, on. 10, 2.
JLP. Ve 21. c. 150, on. 1, 3, 4, 5, 9.

YueOnnbie 3agauu o teme: Kuciaopoa. Ilosnyuenue u cBoiicTpa.
Ilepoxcua BoaOpoaa H ero cBoiicTBa
1. B 3akpeiToM cocyne BMecTuMOCTbIO 5,6 1 Haxoautces npu 0 “Cemecs, coctosmias uz 2,2 T COg,
41 O2, 1,2 r CH4. Beruucnure: 1) olriiee gaBieHre ra30B CMECH; 2) BBIPa3UTE KOHIIEHTPALIUIO
KHCJIOPO/ia B Pa3IMUHBIX SMHAIAX; 3) MapIHaIbHOE TaBJICHHE KUCIOPO/a.
Ortgert: 1) oOrmiee naBienue razonoii cmecu coctanisietr 101,3 klla.
2) a — xonnenTpamus Oz B Mossix Ha Tutp coctasisiet 00,0223 (monb/n) wmu 2,3 (MMOJIB/T);
0 — KOHIIEHTpAITUS KUCIOPO/1a B TIPOIIEHTaX 10 00beMy coctaBisieT: ¢% = 50(%); B — KOHIIEHTpa-
1S KMCIIOpoJia B IporieHTax mo macce: 54,05(%).
3) IMapuunansHOe AaBieHue Kuciaopoaa coctasisier: p = 50,65 klla.
2. Brruucnure maccy Bo3ayxa B KoMHate pazmepamu 6x8x4 mpu 20 °Cu gapnenun 101,3 klla.
Otsert: 232 Kr.
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3. CKOJIBKO MOJIEKYJI KHCJIOPOJIa U CKOJIbKO MOJIEKYJ aproHa coaepuT 1 mu Bo3ayxa (H.y.)?
Bosnyx conepxur 0,93% aprona o oosemy. Otser: 5,64 + 1081 2,5 - 10%.

4. CopnepskaHue paoHa B BO3IyXe OlleHHBaeTcs BenmmunHoit 6+ 1078% o o6nemy. B kakoMm mpu-
ommsurensHO oOBeMe Bo3myxa (0 °C, 101,3 klla) comepkurcs OmWH aToM pajgoHA?
Otser: 0,6 M.

5. Kakoif 06beM KHCIopoa HeoOXO0MUM ISl HOTHOTo cropanus 1M cieayromux rasos: a) CO;
0) CHa; B) C2Hy; 1) CoH2? Berunciure B Kaxxaom ciaydae 00bem moxyueHHoro COo. Or-
Bet:a) 0,5 I M3 6) 2Pl M3 B) 332 M®;1) 2,53 2 M2,

6. Brluuciure npoueHTHOE coJep)KaHUE BoAopoaa (1o 00beMy) B CMECHU €ro C KHCIOPOIOM,
ecid u3BecTHO, yTo 40 Mi1 cMecu nocne cxuranus Hz 3ansnu oObeM, paBHbIM 31 Ml
Otgert: 15%.

5.4 JABOPATOPHAS PABOTA Ne2
I'AJIOT'EHBI. BOJOPO/JHBIE COEAUHEHUS I'AJIOTEHOB
Bonpocsl k 3aHATHIO (BONIPOCHI co0eceT0BAHUS):

1. Onupasich Ha IEKTPOHHOE CTPOCHHUE aTOMOB TaJOT€HOB, YKaKUTE BAJICHTHBIE BO3MOXK-
HOCTH M CTEIICHH OKHMCIICHHS TJIOTEHOB B COeNMHEHMsX. [IpuBeanTe mpumMepsl COSTUHEHNH, B
KOTOPBIX TaJIOTE€HBI HAXOSATCS B MOJOXKHUTEIbHBIX CTETICHSIX OKUCIICHUS.

2. KakoB xapaktep U3MEHEHHs SHEPTUH HOHU3AIMH M CPOACTBA K DJICKTPOHY aTOMOB TaJio-
rerHoB? [loueMy ¢ yBearueHHEM aTOMHOTO HOMEpPA YKa3aHHbBIE XapaKTePUCTUKU U3MEHSIOTCS He-
MOHOTOHHO?

3. OnuimmTe CTpoeHUEe MOJIEKYJ rajJoreHoB ¢ mo3unuu meroga MO. OObsicHUTE, oYeMy
SHEPrusl IUCCOLMALMUA MOJIEKYJ FAJIOT€HOB OTHOCUTENIBHO HEBEIUKA.

4. Dueprus csasu B psaay F2 — Clo — Br2 — |2 MmakcumanbHa i MoJIeKyIibl Xjtopa. OObscHUTE
9TOT (paKT.

5. KaxkoBo arperatHoe cocTOsSHUE raJIOrT€HOB MPU HOPMAaJBHBIX ycinoBuax? KakoB xapakrep
M3MEHEHHUs TeMIEepaTyp IUIaBJIeHUs U KuMeHus rajoreHoB? [louemy ¢ yBeianueHHEeM aTOMHOTO
HOMeEpa yKa3aHHbIE XapaKTEPUCTHKN U3MEHSIOTCS HEMOHOTOHHO?

[ToueMy pacTBOPUMOCTbH raJIOT€HOB B OPraHMUYECKUX PACTBOPUTENISAX JIy4Ullle, YeM B Boje?

[Touemy 1O XOPOIIO PAaCTBOPUM B HOJUIE Kanus?

6. OxapakTepu3yiiTe XUMHUYECKHE CBOMCcTBA PTopa. KakoBbl 0COOCHHOCTH MPOTEKAHUS XH-
MHUYECKHX peakiuii ¢ yuactuem ¢gropa?

7. OnummTe XMMUYECKHE CBOMCTBA XJI0pa, OpoMa 1 noia. Hamuimure ypaBHeHus peakuuit
TaJIOTEHOB C MPOCTHIMH BEIIECTBAMH, a TaKXkKe C BOAOW U IIeI0YaMH (XOJIOAHBIMU U TOPSUUMH).
NHuTtepranoreHuapI.

8. XIop B3auMOEHCTBYET ¢ BOJOPOJOM ¢ 00pa3oBaHKE XJIOPOBOIOPO/Ia MO PaAUKAIbHOMY
MexaHu3My. CocTaBbTe CXeMy LEITHON peaKiuu.

9. B Buje Kakux COeIMHEHUI rajloreHbl HaXoAsITCs B pupoae?

10.Ha yem ocHOBaH OOIIWII TPUHITUTI TTOTYYSHHS TaJJOT€HOB B TEXHUKE U TabopaTopuwn. Ka-
KOBa HaIPaBJICHHOCTb PEAKLUN MEX1y raJloreHaMH U BEIECTBAMH, COJEPKAIIUMHU TaloreHu -
nonsl. KakoBa ocoOeHHOCTH TosTydenHus ¢propa?

11.KommieKkcHbIE COeTMHEHNS TaJIOTeHOB.

12.3akoHuMTe YpaBHEHUS PEAKIHiA U pacCTaBbTe KO (HUITMCHTHI:

F2 + NaOH = Cl+Br2=
Ca(OH)2+ Cly = Clz + Bro + H20 =
I2 + HNO3 (koHIr.) = NaBr + Cl, =

F2+0O2=F;+ H0 =
13.IlpumeHeHne ranoreHoB.
14 HanummuTe ypaBHEHUS peakiuil moixydeHust propoBoaoposa U TpaBJIeHUs CTEKIa.
15.TTony4eHune raioreHoBOA0POI0B U TaJIOTeHOBOIOPOIHBIX KUCIOT. Bee nu ramoreHoBo-
JIOPOJIbl MOYKHO MOJyYUTh B3aMMOAEHCTBUEM COOTBETCTBYIOIIMX TaIOI€HUA0B HATPHs (Kaus) ¢
KOHLIEHTPUPOBAHHOMN cepHOM KUCIOTON? CpaBHUTENbHAS XapaKTEPUCTHKA CUJIbI FaJOr€HOBOAO-
POJHBIX KUCIOT.



20

OKHUCIHUTENbHBIE CBOMCTBA TaJOr€HOBOJAOPOIHBIX KHUCIOT. CpaBHEHHME BOCCTAaHOBUTEIBHBIX
CBOWCTB UX aHUOHOB.
JlabopaTopHble ONBITHI:
[IpakTukym mo o61eit u Heopranudeckoit xumun: [locodue st ctyneHToB By30B / B.M. ®po-
noB, T.M. Kypoxrtuna, 3.H. JIsiMmoB u ap.; nox pea. H.H. [TaBiosa, B.1. ®pomnosa.- M.: JIpoda,
2002. —304 c.JIL.P. N 19. c. 139, 0n. 1, 3,4, 6,8, 11, 12, 14 (6, 6).

5.5 JABOPATOPHAS PABOTA Ne3
TI'AJIOT'EHBI. KUCJIOPOJAHBIE COEIUHEHUS I'AJIOT'EHOB
Bonpochl Kk 3aHATHIO (BOIIPOCHI co0ece10BAHUS):

1. Kucnopoausie coequnenus ragoreHoB. Okcubl xjiaopa, oOpoma, noga. Ctpoenue, mnoiy-
4yeHue, (pru3nyeckre 1 XuMUIECKHue CBOMCTBA.

2. Kucnoponconaep:xaiue KucioTsl xjiopa. CTepeoXxuMusi aHHOHOB KHCIIOPO/ICOIEPKALIUX
kucaoT. CpaBHEHHUE CUJIbI U YCTOMYMBOCTH OKCOKUCIIOT XJIOPA.

3. Kak usmensiercst okuciuTeabHas aktuBHOCTD B psaay ClO™ - ClO2 - ClO3z - ClO4 ? OtBer
MOTHUBHPYITE, ONUPAsCh HA CTAHIAPTHBIE OKUCIUTEIbHBIE TOTEHLIUABI CUCTEM:

4. CIOn - +nH20 +2ng =Cl"+ 2nOH (n =1, 2, 3, 4)

(cM. IPIIIOKEHHE MPaKTUKyMa 10 00IIel u Heopranudeckor xumuu / mox pea. H.H. I1aB-
noBa, B.U. ®ponosa.- M.: JIpoda, 2002; Tadbnuua Ne 6, ctp. 285).

5. [Nomydenue, cTpOCHUE W OKUCIIUTEIHHBIC CBOMCTBA OCIHIIEHON NU3BECTH U OEPTOJICTOBOM
comnu. [Ipumenenmne OenuIbHON U3BECTH U OEPTOIETOBON COJIH.

6. Ilomy4yeHue OKCOKHCIOT OpoMa, noja U ux cojeil. CpaBHEHUE CHIIBI M OKHCIHTEIBHBIX
CBOICTB KHUCIJIOT, COJAEpP>KaIINX TaJIoreHbl B OJIMHAKOBOI CTeneHu okucieHus. OTBeT MOTHBH-
pyliiTe, ONMpasich HA KOHCTAHTHI TUCCOLIMALIMN KUCIIOT U CTaHIaPTHbIE OKUCIUTENbHbIE TOTEHIIN-
aJbl CUCTEM:

HalOn™ - + nH20 + 2ng = Hal™ + 2nOH"
(Hal=Cl,Br,I;n=1,2, 3,4)
(cM. mpusokeHue MpakTuKyMa 1o oOuieil u Heopranndecko xumuu / nox pen. H.H. Ilasnoga,
B.U. ®ponosa.- M.: Ipoda, 2002; tadbauna Ne 6, ctp. 285).
JlaGopaTopHbIe ONBITHI:

[TpakTukym no o61eit u Heopranudeckoit xumuu: Ilocodue 1i1s ctyneHToB By30B / B.M. ®po-
noB, T.M. Kypoxtuna, 3.H. [IsimoB u ap.; nox pea. H.H. [Tasnosa, B.A. ®pomnosa.- M.: [Ipoda,
2002. - 304c.

JLP. Ne 19. c. 139, 0n. 1, 3,4, 6,8, 11, 12, 14 (6, ).

YueoOHbIe 3agaun 0 TeMe: I'ajloreHbl 1 X cOeTHHEHUS

1. Cxonpko MULTIHTPOB 6%-HOro pactBopa KBrOs (o = 1.04) notpeOyercst st OKUCIICHHUS B
cepHokHcioM pactBope 50 mit 0.75 M pactBopa FeSO4?

2. 3oma Bojgopociei conepkut B cpeaaeM 0.3% momaa. CKOIbKO TOHH 30JIbI CIeayeT nepepado-
TaTh JUIs ofydyenust 12 kruona?

3. CKoJIbKO TpaMMOB MOJa M CKOJBKO MHIUTMIIUTPOB 36%-Horo pactBopa HNOz (p = 1.22)
crenyet B3sTh i monydenus 1 i1 21%-noro pactBopa HIO3 (p = 1.21)? Kakoit 06sem NO
(H.y.) obpa3zyercs nipu 3ToM?

4. Tlpu paznoxxkennn 49 r HEM3BECTHOTO BEMIECTBA BBHIIETMIOCH 13,44 11 KMCIOpOAa M OCTAIOCH
TBEp/I0E BEIIECTBO, conepikaiee 52,35% kanus u 47,65% xinopa. Onpenenure hopMmyity He-
W3BECTHOT'O BEIIECTBA. Otser: KCIO:3.

5.6 JABOPATOPHAS PABOTA Ned
CEPA U EE COEAJUHEHUS
Bonpocsl k 3aHATHIO (BONIPOCHI co0ece0BaHUs):

1. Onupasich Ha PIEKTPOHHOE CTPOCHHUE ATOMOB XaJbKOT'€HOB, YKA)KUTE BAJIEHTHBIE BO3-

MOKHOCTH U CTENIEHH OKHCJIEHMSI XaJIbKOT€HOB B COEIMHEHHUSX.
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2. KakoBbl annotponsbie Mogudukauuu cepbl? M3 KakuxX CTPYKTYPHBIX €IUHHI] IOCTPO-
eHbl KpucTaiisl cepbl? Kakas Moaudukamnus cepbl yCTOMYUBA MPH OOBIYHBIX YCIOBUAX? KakoBb
AJIOTPOIHbIE MOJU(UKALIUY celieHa?

3. XuMHYecKue CBOMCTBA Cepbl, CEICHa, TeJLTypa, monoHus. [IpuBeanTe ypaBHEHUS peak-
U C MPOCTHIMU U CIIOKHBIMH BellecTBaMU (KHCIOTaMH M Ineioyamu). Kakas cpema crnoco0-
CTBYET PEAKLUU JAUCIIPOIIOPLIMOHUPOBAHUS?

4. BonoponHble coeAMHEHUs XanbkoreHoB. [lonydyenne xanbkoreHoBo10poa0oB. Kakos xa-
paKTep U3MEHEHUs KUCIOTHBIX U BOCCTAHOBUTENIbHBIX CBOMCTB XaJIbKOI€HOBOIOPOOB B Ipyrie?
OTBET MOTUBUPYMUTE.

5. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA CepoBOjiopoaa. B3aumoneiictBue cepo-
BOJIOPOJIa C HEOPTraHUYECKUMHU U OpraHnYecKuMU BemiectBamu. [lomyuenue cyabhuaos.

6. BiusHue npupoasl XMMUYECKOH CBSI3M Ha KHCJIOTHO-OCHOBHBIE CBOWCTBA CYJb(HIIOB.
[TpuBenuTe ypaBHEHHS peaKIIMii, TOKa3bIBAIOIIUE KUCIOTHO-OCHOBHBIE CBOMCTBA Cylb(unoB. Ka-
KM€ COEJIMHEHUS Ha3bIBatOTCs THOCOIAIMU? BoccTaHOBUTEIbHBIE CBOMCTBA CYJIb(UIOB.

7. Ilpu cnuBaHuU PacTBOPOB CyJb(PHIa HATPUS U XJIOPUJIA ATFOMUHHS BBINAJACT OCATA0K U
BBIJICTISICTCS Ta3, UMEIOMUK pe3kuil 3amax. OObsicHuTe mpoucxonsmme spicHus. [lpuBenute
YpaBHEHUs PEaKLHi C y4eTOM IMAPOIN3a COJICH.

8. 3akoHYMTe ypaBHEHUS PEaKIHii U paccTaBbTe KO (HUITMCHTHI:

NazS + H,0 = (NH4)2S + H20 =

S + HNO3 (koHi.) = S + Ba(OH). =

H>S + HNO3 = H2S + KMnO4 + H2SO4 =
H>S + Cl2 + H20 = Na;S+ S =

SCls + H20 = H2Se + H2SOu4korm) =

9. TMomydenue TMOKCHIA CEPHI B JTAOOPATOPUH U B IPOMEBITIIIEHHOCTH. [ToTydeHre OKCHI0B
cenena (1V), remnypa (1V).

10.Omummre cTpoeHre MOJIEKYT OKCHIOB XainbkoreHoB (1V). [IpuBenaute ypaBHEHHS peak-
LU, TOATBEPKIAIOIINE UX KUCTOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

11.Tlonyuenue cepHUCTOM KHUCIOTHI. KHUCIOTHBIE, OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA CEPHUCTOM KHUCIIOTHI.

12.3akoH4yMTe YpaBHEHUS PEAKINi U paccTaBbTe KOI(HOUIIMEHTHI:

Na2SOs + Bro + H2O = K>S03 + K2Cr207 + HSO4 =

Na»SO3 + KMnOgs + H2SO4 = Na2SOs3 + H2S + H2SO4 =
t

NaxSOs3 = H2»S0s3 + Cl2 + H,0 =

H.SO3 + HI =

13.Yrunuzanus okcuaa cepsl (1V).

14.TTonutnonossle kucnothl. [lomyuenue, crpoenue. Xuakocts Bakenpoaepa.

15. lutuonucras xucnota. [lonydenue, crpoenue, cBoicTBa.

16.0xcun cepol S20. [Tonyuenue, crpoenue. THOCEpPHUCTAs KUCIOTA.

17.Tuocepnas kucnora u ee conu. Ctpoenue, nonyuerue. OKucieHne THoCyIb(haT-noHa ra-
noreHamu, coeaunenusimu cepsl (11, 1V). Paznoxenue tnocynsdar-mona. Peakiyun koMiiekcoo0-
pa30BaHUs C y9aCTHEM THOCYJIb(aT-noHa.

18.Omnummmre cTpoeHne Monekyn okcuaoB xanbkoreHoB (VI). OxapakTepusyiTe JITbJOBHUI-
HYIO0 ¥ acOECTOBUAHYIO MOIU(UKAIIUN OKCHIOB. [IprBennTe ypaBHEHHUsT pEaKIlyid, TOATBEPKIa-
IOIIHME KUCIOTHBIE U OKHCIUTEIbHBIE CBOICTBA TPHOKCHIOB. Cylib(hOHOBBIE KUCIIOTHI.

19.Tlony4yeHnne cepHO KHCIOTH KOHTAaKTHBIM W HUTPO3HBIM MeToaaMu. [IpumeHenne cep-
HOM KHCIIOTBI.

20.CpoiicTBa cepHOl KHCIOTHL. YeM ompeiersieTcsi XapakTep MPOIyKTa B PEaKIHsIX ¢ yda-
CTHEM cepHOll KucaoThl? B3anmozelcTBUe CepHON KUCIOTHI ¢ METaJUIaMU Pa3IMYHON aKTUBHO-
CTH, HEMETaJlJIaMH, CJIOKHBIMHU BEIECTBAMU (OPraHUUYECKUMHU U HEOPTaHUUECKUMH).
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21.Yto Takoe oneym? CTpoeHHE U MOTyUYEHHE MUPOCEPHON KUCTOTHI. B kKakom mopsike cie-
JIyeT CMEIIMBATh BOJy C KOHLIEHTPUPOBAHHOM CepHOM KUCIOTON 1 mouemy? BogooTHuMmaroiiee
JICUCTBHE KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

22.0xcunbl cepbl SO4, S207. [Tonydenne, ctpoenue. [lepokcokucnotsl. [Tomydenue, crpoe-
Hue, npuMeHenne. Kak cka3pIiBaeTcsl Ha yCTOMYMBOCTH 3aMEHA aToMa KUCIIOpoa B CyjbGaT-uoHe
Ha nepokcorpyniy? OKUCITUTENbHast aKTUBHOCTB MIEPOKCOCYIb(aT-HOHA.

23.CeneHoBas U TeJUTypoBasi KUCI0Tbl. CpaBHEHHE CUJIbI U OKUCIUTENBHBIX CBOMCTB OKCO-
KHCJIOTXQJIbKOT€HOB B BBICIICH CTENIEHU OKUCICHHUS.

24.Tanorenunsl xanpkoreHos (1V, VI). Ilomydenue, ycTOMYUBOCTh, KHCIOTHO-OCHOBHBIE
CBOMCTBA.

25.buosioruveckast pojib CEpBhl.

JlaGopaTopHbIe ONBITHI:
[IpakTukym 1o o61ei u Heoprannueckon xumun: [Tocobue s ctynenToB By30B / B.1. ®po-
noB, T.M. Kypoxrtuna, 3.H. IptmoB u np.; nox pexn. H.H. Ilasnosa, B.I1. ®posnosa..- M.:
Hpoda, 2002.- 304c.
JLP. Ne 22. c. 155, 0on. 1 (0,6),4(6),50,6,7,8,90, 10, 11 (a, 0,8,2,0), 12, 13, 17.
YueOnblie 3a1aum 1o Teme: Cepa u ee coeIUHEHUSA

1. Ta3, moMy4YEeHHBIN PU CKUTAHUH CEPOBOJIOPOA B U30BITKE KHCIOPO/Ia, IIPOPEarupoBal ¢ 00-
pa3oBaHUEM CpEHEN COJIM C TUAPOKCUAOM Kanus, coaepxammumces B 100 ma 40%-Horo pac-
tBOopa KOH (p =1.4). Onpenenure 06bemM cepoBogopoaa (H.y.).

2. CKOJIBKO MIJUTHIIMTPOB KOHIICHTPHPOBAHHOW cepHOU KUCIOTHI (o =1.84), conepxkamiein 98%
H>SO4, TeopeTnyeckn HeoOXxoauMo iist iepeBosia B pactBop 10 r meau? Kakoit o0bem rasza
IIPU 3TOM BBIIEINUTCS?

3. Ilpu npokanuBanuu 10,4 r cynbpuTa HEU3BECTHOIO METAJUIA MOJYYEH €r0 OKCHJ TaKOH ke
Macchl, KaK MpH pa3iokeHnu 5,8 T ero rugpokcuaa. Onpenenure, cylab(QUT Kakoro Meraa
OBLJT MOABEPTHYT PA3I0KEHHIO. OtBet: MgSO:s.

4. Tlpu pa3zpabotke ruapatHoit Teopun . 1. MenneneeB ycTaHOBUII CyIlI€CTBOBaHUE MTPH HU3-
KHUX TemIepaTypax TpeX TBepHAbIX ruapaToB cepHoil kucnoTbl H2SO4-nH20, maccoBas mons
BOJIbI B KOTOPBIX paBHa 15,52; 26,87 u 42,36% cooTtBercTBeHHO. Haiinure GopmMyisl 3THX
ruapaToB. Oteet: H2SO4- H20, H2SO4- 2H20, H2SO4- 4H70.

5. Ilpu cxuranuu 251,2 r cMecu nupuTa U cyiabduaa HMHKa oOpas3oBaiock 71,68 i (H.y.) JHOK-
cuza cepbl. Onpenennure cocTaB CMECH.

Otset: m (FeS2) =96 ; m (ZnS) =152,2 1.
6. Ilpu oOpabotke 33,3 T cMecu kapOOHATA U THAPOKApOOHATA KATBITUS CEPHOM KUCIOTON 00pa-
30Ba1och 32,64 r ocanka. OnpenenuTe cocTaB B3sTOM CMECH.
Otget: m (CaCO3) =9 r; mCa(HCO3)2 = 24,3 .
5.7 JABOPATOPHASA PABOTA Ne5
A30T U EI'O COEJUHEHUA
Bonpocsl k 3aHATHIO (BONIPOCHI co0ece0BaHUS):

1. Onwmpasich Ha HIEKTPOHHOE CTPOEHHE aTOMa a30Ta, YKAKUTE BAJICHTHBIC BOSMOYKHOCTH U
CTENEHU OKUCIIEHUS a30Ta B COETMHEHUSX.

2. OnumuTe CTpOSHUE MOJICKYJIBI a30Ta C IMO3HMIIMKA METOJIa BAICHTHBIX CBSI3eH U MeToja
MOJIEKYJISIPHBIX opOuTaneil. YeM 0ObsICHSIETCS BRICOKAs SHEPTUs aKTUBAILIUU PEAKIIUi C y4acTHEM
azoTa.

3. dusnueckue CBOWCTBA U MOTyYeHHUE a30Ta B 1a00paTOPUU U MPOMBIIIIEHHOCTH.

4. XuMmuueckne CBOWCTBa a3zoTa. [IpuBeaute GopMyssl OMHAPHBIX COCTMHEHHM a30Ta C
KHCIIOPOJIOM, GTOPOM, XJIOPOM, CEpOl, MeTalmamMu. Kakue u3 HUX MOXKHO MOJIYYUTh MPSMBIM CHH-
TE€30M?

5. CoenuHeHHs a30Ta B OTPUIIATEIBHBIX CTENECHIX OKUCICHUS: THIPa3nuH, THAPOKCUIAMUH.
OxapakTepu3yiiTe UX CTpO€HHE, OCHOBHBIE U OKUCIMTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA (Ka-
Kas cpelia CoCcOOCTBYET UX MPOSIBICHUIO).

6. 3akoHuYMTe ypaBHEHHUS PEaKINi, pacCTaBbTe KOA(DPHUIIMEHTHI U HA30BUTE TPOTYKTHI:
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NHs + NaOClI =
N>H4 + HNO2 =
€

HNOz;+6 H=

7. AzorucroBomopoHas kuciota. [lomydyenue, crpoeHue, CBOMCTBA. A3UIBI.

8. JlaGoparopHbie criocoObl moayueHust ammuaka. OO0CHyHTe BBIOOp YCIOBHMA, IIPH KOTO-
PBIX OCYIIECTBIISIETCS] CHHTE3 aMMHUaKa B MPOMbIIIIeHHOCTH. CTpoeHue, pu3ndeckue U XuMude-
CKHE CBOMCTBA aMMHaKa (OCHOBHBIE CBOMCTBA; PEAKIIMH 3aMEIICHUSI, OKHCICHUS, KOMILIEKCO00-
pa3oBaHMUs).

9. Comu ammonus. [lonyuenue, crpoenue. ['uaponus, TepMUIecKoe pa3aoKeHue.

10.TTonyuenue, ctpoenue okcuaa azota N2O. BoccranoBnenue N2O o N2, N3', NHz. A3zot-
HOBartucTas kuciota. [lonyuenue, ctpoeHue, CBOMCTBA.

11.TTonyuenue, crpoenne okcuaa azora NO u nona Hutpo3onusaNO™ ¢ nosunuii MeTona
MO. Boccranosienue NO o N2, NH20OH, NHs. Okucnenne oxcuna azota (Il). Oxcun NO kak
nuran (peakius «0yporo KoibLay).

12.3akoH4yMTe YpaBHEHUS PEaKIHii U pacCTaBbTe KO (HUITMCHTHI:

t
N2O = N.O +S =
N20 + (CsH1005)n = NO +Clz =
NO + H; = NO + Al =
NO + CrCl; + H20 = NO + CrSO4 + H2SO4 =

13.TTomryuenune okcuaa azora N2Os u azotuctoit kucnorel HNO». Tayromepus. Kucmorabie
CBOMCTBa 3THX coeinHeHuH. [IpuBeuTe npuMepsl peakunii, HIUTIOCTPUPYIOLIHE OKUCIUTEIbHBIC,
BOCCTAaHOBUTEIIbHBIE CBOMCTBA, a TAK)KE MPUMEPHI nuctponopurnonnpoBanus nona NO2". Tlomy-
YeHHE HUTPUTOB.

14.0Oxkcun azota NO2. Ilonyuenue. Ctpoenue. Kucnornble cBoiicTBa. OKuCIUTENbHAS aK-
tuBHOCTH NO2 B peakIusx ¢ BOJIOpOJIOM, cepoii, hochopom, yrieposaom, OpraHudeCKUMHU Belle-
CTBaMH, METAJLIAMH, XJIOPOBOIOPOJIOM.

15.3akoHuMTe YpaBHEHUS peakluii u paccraBbTe K03 PUIMEHTHI:

NO2 + C = NO2 + Mg =

NO, + KOH = NO, + H.O =
t

NO2 + H,0 =

16.3akoHuYMTe YpaBHEHUS PEaKIMid U pacCTaBbTe KOA()(HUITMCHTHI:

NaNO: + HI + H2SO4 =

NaNO: + H2S + H,SO4 =

NaNO2 + H2Cr20O7 + HoSO4 =

NaNO; + H20, + HoSO4 =

t

HNO; =

17.0xcun azora N2Os. [Tomyuenne. Ctpoenue kpucraia u Mojiekyisl N2Os. KucnotHbie u
okucnurenbHbie cBoiicTBa N20s.

18.Ctpoenue u nomyyeHue a30THON KUCI0Thl. CBOWCTBA a30THOM KHCIOTHL. YeM 00ycioB-
JIeH XapakTep MPOyKTOB BOCCTAHOBJIEHUS a30THOM KUCIOTHI. [ToueMy KOHIIEHTpHUPOBaHHBIE pac-
TBOPBI A30THOM KHCIIOTHI OKpAIIeHbI B OypbIil IBET?

19.3akoHuMTE YpaBHEHUS PEAKIHiA U pacCTaBbTe KO (HUITMCHTHI:

HNO3 + HBr = HNO3(KOHH.) +C=
HNO3(K0HH.) +P= HNO3 + Ag =
HNO3om) + AS = HNO3(oupass) + Mg =
HNO3xom) + Sh = HNO3(koun) + SN =
HNO3komm) + Bi = HNO3om)* 12 =

t
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HNO3(oun) + F& =

20.Yto Takoe «uapckas Bogka»? [ToueMy oHa siBsieTCs CUIbHBIM OKkucauTenaeM? Hanumure
YPaBHEHHUs peaKL Ui 30JI0Ta, IVIATUHBI C «IAPCKOM BOAKON». Ha30BUTE IPOAYKTHI peakLnu.

21.TTonyyenue HUTPATOB. Pa3nokeHue U OKUCIUTENbHAsE aKTUBHOCTh HUTpaToB. Kakue co-
€IVHCHUS Ha3bIBAIOTCS CEIUTPaMU?

22.3aKkoHYMTe ypaBHEHHS PEaKLUUH, MPOTEKAIOIIUX MPU HArPEBaHUU, U PACCTaBbTE KO-

(UILIUCHTHI:
KNOs +S = KNO3 =
LINOs = Mg(NOs)2 =
Zn(NOg)2 = AgNO3 =
KNOs + Bi2O3 + KOH = NaNOsz; + MnOz + NaOH =

23.KaxoBa Ouosiornueckast pojib a3ora’?
JlabopaTopHble ONBITHI:

[IpakTukym o obeit u Heopranndeckoi xumun: [Tocodbue mist ctyaentos By30B / B.1. ®@ponos,

T.M. Kypoxtuna, 3.H. /IpimoB u ap.; noxa pea. H.H. [1aBnosa, B.1. ®ponosa..- M.: Ipoda, 2002.-

304 c.

JLP. Ne 26. c. 190, on. 4, 6 (a, 0, 2), 7.

JLP. Ne 27. c. 196, on. 3, 4, 5, 6; c. 200. on. 1, 2 (a, 0), 4.

YuyeOHBIE 321291 IO TeMe. A30T H €ro coeJNHEeHHS

1. CkoJIbKO TPaMMOB M€ MOKHO IEpEeBECTH B pacTBop mpu AeiictBuu 60 mi 33%-Horo pac-
TBOpa a30THOM kucnoThl (o = 1.2)? Kakoit 06bem NO (H.y.) BeLACIUTCS TIpU STOM?

2. ITpu OJIHOM TEPMUUYECKOM PA3JIOKEHUU CONM A moayuniu 21,6 r metamia u 6,72 1 cMecu IByX
ra3oB, OJMH U3 KOTOPBIX uMeeT Oypslii 1BeT. [lpu pactBopenun 21,6 T moxyduBIIETOCsS Me-
TaJia B @30THOM KUCJIOTE 00pa30BaJICsl HUTPAT OJHOBAJICHTHOTO MeTasuia u 4,48 11 raza Oyporo
ugera. Onpeaenute GopMyTy U KOJTHYECTBO UCXOTHOM COIH. Ortger:
AgNQO3; 0,2 Mob.

3. U3 pacrBopa xomriuiekcHo# comu PtCls - 6NH3 HUTpaT cepedpa ocaxxaaer Bech XJIOP B BHIC
AgCl, a u3 pactBopa cosmu PtCls - 3NH3 — TonbKko yeTBepTh BXOJSIIETO B €€ COCTAaB XJIOpa.
Hanmmue koopArHAIIMOHHBIE (POPMYITBI COJIEH.

Otser: [Pt(NHz3)s]Cls, [Pt(NHz)3CIz]CI.

4. CKOJBbKO TPaMMOB M€l MO>KHO TIepeBeCTH B pactBop mpu aeiictuu 60 miu 33 %-Horo pac-
TBOpa a30THOU KUCIOTH (o =1.2)? Kakoit 06sem NO (H.y.) BBIACTUTCS TTPH 3TOM?

5.8 JABOPATOPHAS PABOTA Ne6
®OCPOP 1 ET'O COEAUHEHUSA
Bomnpocsl k 3aHATHIO (BONIPOCHI co0ece0BaHUsA):

1. Omnwmpasice Ha NEKTPOHHOE CTpOeHUE aToMa Pochopa, yKaKUTE BaJICHTHBIE BOSMOXKHO-
CTH, CTETIEHH OKUCIIEHUS U KOOPIMHALMOHHbIe yncia ¢pochopa B coennnenusx. [Ipusenure npu-
MEpHI.

2. dusnyeckue CBOMCTBaA U noitydeHue Gpocopa B MPOMBIIIICHHOCTH.

3. OmmmuTte cTpoeHne moauMopdHBIX Moaudukauii pocdopa. KakoBsl ycIioBUs mpeBpa-
meHus 6enoro gocopa B KpacHbIN U YepHBIH, KpacHOTO (ocopa B Oenblii?

4. Xumnueckue cBoiictBa ¢pocdopa. [IpuBeaure ypaBHeHHs peaklUii ¢ TPOCTHIMU (KHCIO-
POJIOM, raJloreHaMH, Cepoii, METaJulaMH) U CJIOKHBIMHU BEIECTBAMHU (BOJOM, KUCIOTAMHU U IIEJIO-
qamu).

5. ®@ocoun. [loaydyeHnune, cTpoeHne, OCHOBHBIE U OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE CBOI-
CTBa.

6. U B Monexysie aMMuaka, 1 B MoJsiekyJse ¢pocrHa Ha IIEeHTpaIbHOM aTOMe UMEETCsl HETlo-
JeNieHHast AJIeKTpoHHas mapa. OIHaKO JOHOPHBIE CBOMCTBAa ATHX MOJIEKYJ CYIIECTBEHHO pa3-
nuyHbl. [Touemy?

7. Oxcunpl hocdopa. [lonyuenne, crpoenue, cBorictBa okcuaa dhocdopa (111). Ilouemy mpa-
BrIbHee mucath P4Os, a He P203?



25

8. ®ochopucras xucnora. [lomydeHue, cTrpoeHHe, OCHOBHOCTh. KHCIOTHBIE W OKHCIIH-
TEJIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. DPOCHUTHI.

9. Tlonmyuenme, crpoenue, cBoiictBa okcuna dochopa (IV) u dochopHOBaTON KUCITOTHI.
KucnoTHBIE U OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA (GochopHOBATON KHCIOTHI. [ HUmo-
docdarsr.

10.ITonyuenue, crtpoenue, coiictBa okcuaa (ocdopa (V). Iloyemy mpaBuiibHee mucartb
P4010, a e P20s5?

11.0Oprodocdopnas kucnora. [lonmyyenne, crpoenue, cBoiictBa. ['uaponus pocdaros.

12. Aunonnast koHneHcanus optodochopHoit kuciaoTel. [lomu-, mera, ynbrpadochopHbie
KHCJIOTBI.

13.TIpuBenure KOHCTAHTHI AECcconnanuu hochopHOBATHCTOU, PocdopucToii, opTodhochop-
HOM kucioT. Kak cornacyrorcs 3TU JaHHBIE CO CTPOECHUEM YKa3aHHBIX KucnoT? Kakast u3 Kucior
— H3POs3 wim H3PO2 nposiBiisier 00bIryt0 BOCCTAHOBUTEIBHYIO aKTUBHOCTH? OTBET MOTHBH-
pyiiTe, Onmupasch HA 3HAUEHHUS () 298 COOTBETCTBYIOIIMX HOTYPEAKIHiA (CM. IPHIIOKEHHE TIPAKTH-
KyMa 110 o611eit u Heopranuueckoit xumuu / o pea. H.H. I1asnosa, B.1. ®ponosa.- M.: [Ipoda,
2002; Tabmuna Ne 6, ctp. 285).

14.TIpu pacTBOpeHHU B BOJE TpUTajloreHuAo0B Qochopa Bcerga dyBCcTByeTCs 3amax (oc-
¢una. [Touemy? IlpuBenuTe ypaBHEHUS peaKuil.

15.TlenTaxnopun ¢pocdopa npexkpacHblid XJIOPUPYIOUIUI areHT, KOTOPBIA HE TOJIBKO OTAET
XJIOp, HO U Tipucoenuusier kuciopo, nepexoas B POCls. Hamummre ypaBHEHUs peakIuii XJio-
pupoBaHus neHTaxuopuaom gocdopa:

a) METaJNIMYECKOro X*ee3a, 0) TMOKCUAA Cepbl, B) OKCUA AIFOMUHUS.

16.TIpumenenue Gocdopa U ero COeTUHCHH.

17.buonorudeckas poib docdopa.

YueOnble 3a1auu 1o Teme: @ocdop u ero coeTuHEeHUs

1. Oxcun pocdopa (V), obpazoBapuiniics npu cxuranuu 6.2 r pocdopa B U30bITKE KUCIOPOAA,

pactBopuin B 140 M 14 %- HOrO BOAHOTO pacTBopa ruapokcuna kamus(p =1.14). Onpene-

JIUTh MacCOBYIO JI0JIF0 00pa30BaBILIEHCs COJIH.
[TpakTukym o oOeit 1 Heopranuyeckoit xumuu: [Tocobue ans ctyaeHToB By3oB / B.1. ®poros,
T.M. Kypoxtuna, 3.H. [IeimoB u np.; moa pea. H.H. [Tasnosa, B.W. ®pomnosa..- M.: JIpoda, 2002.-
304 c.
JILP. Ne 24. c. 174. on. 7 (a, 0), 8, 10.

JlabopaTopHbIe ONBITHI:
OIIBIT 1. Peakunu HA HOHBI POCPOPHBIX KUCIOT

A. K pactBopy ruapodocdara Hatpus npuwiuth pactBop AGNOs.Yto npencrasnser coboit
BhITIaBIIMK ocafok? KakoB ero nser? McnpiTaTh OTHOIICHHE OCAJKa K pacTBOPY a30THOM KHC-
n0Tel. HanmmucaTs COOTBETCTBYIOIIUE YPABHEHMS PEAKLIUM.

b. K nebonpmomy o0beMy pacTBOpa MojuOAaTa aMMOHUS, MOIAKUCIEHHOTO PAaCTBOPOM
HNOs, npubasutek Heckonbko Kamnenb pactBopa NasPOs. Cmech Harpers. Uto Habmonaetca? Ka-
KOB BHJI ¥ IIBET Oocaaka?

H3POs+ 12(NH4)2M004 + 21HNO3 = (NH4)3H4[P(M0207)s] +21NH4sNO3+10H20

OIIBIT 2. Coau docdopHOii KHCTOTHI

A. Ilo Benn4YrHE KOHCTAHTHI IUCCOLUAIMU OPTO(HOCHOPHOM KUCIOTHI MPEANOT0KUTE, IO~
BEpraroTcs JI THAPOIU3y (pocaTel 1menouHbIX MeTajuioB. Ha Kakoii CTyneHu JOKeH MpaKkTuye-
CKM OCTaHOBUTHCS rMIposn3 pocdara HaTpus?

[TpoBepuTh CBOM MPEONIOKEHUS, UCTIBITAB PACTBOPHI TUIPO-, turuApodocdara u ¢pocdara
HATpUs MHIUKATOPHOM Oymakkod. HamucaTh ypaBHeHHE peakuuu ruaponusa ¢ochara HaTpus
1o nepBoy cryneHu. HakomuieHne Kakux MOHOB IPENSATCTBYET JAlbHEHIIEMY THIPOJIN3Y 3TOU
comu? Onpenenuts pH pacTBOPOB ¢ MOMOIIBIO YHUBEPCATHLHON HHIAUKATOPHOM Oymarm.

b . Vcnionp3ys uMeromuecs B 1a00paTOPUN PEaKTUBBI, TOJIYYUTh THAPO-, Auruapodocdar
u ¢ocar xanpuua. Hammcats ypaBHeHus: peakuuid. Caenatb BBIBOJ O paCTBOPUMOCTH B BOJIE
MoJTy4eHHBIX cosieid. Uto mpoucxoaut? [late oObsicHenne. Hamucath ypaBHeHHE peaKilvu.
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B. B oy poOupKy HaJIWTh HEMHOTO pacTBopa xjopuia xenesa (111), B apyryro - cyib-
¢ara amomuHus. B kaxayio n3 npoOUpok 100aBUTh HEMHOTO PAacTBOpA areraTa HaTpHs U THI-
podocdara Hatpus. OTMETUTD IIBET BBIIABIINX 0CaAKOB. UTo oHU co00it nmpeacTanisitor? Kakyto
POJIb UTPAIOT aneTaT-uoHbl? HanucaTs ypaBHeHUs peakiuii noxy4denus Gpocdaros xene3a u airo-
muHMs. McnpITath oTHOIICHHE 0caakoB K pactBopy HCI.

5.9 IABOPATOPHASA PABOTA Ne7
YIJIEPOJA U ET'O COEAUHEHUSA
Bonpochl Kk 3aHATHIO (BOIIPOCHI co0ece10BAHUS):

1. Onupasich Ha 3JIEKTPOHHOE CTPOCHHUE aTOMa, YKaKUTE BaJCHTHHIE BO3MOKHOCTH, CTE-
IIEHU OKHUCIIEHUS U KOOPIMHALMOHHBIE YUCIIA YIIIEPO/ia B COCIUHEHUSX.

2. Haxoxpaenwue yraepoaa B npupoze. M3oromnsl yrieposa.

3. OxapakTepu3yiiTe aJlIoTpOIHbIE MOITU(PHUKAIIMH YTIIEpoia: ainMas, KapOouH, rpadut, GyI-
neput. Ctexoyriepol. YKaXuTe NpUYUHY pa3inuyus ux cBoilctB. Kakue Tumel rubpuanzanuu
ATOMHBIX OpOUTANIeH XapaKTEPHBI IS yriiepoa’?

4. Xumuueckue cBoiicTBa yrieposa. [IpuBeante ypapHeHHs U YCJI0BHUS [IPOBEICHUS pe-
aKkLM{ yriepo/ia ¢ KUCIOPOJOM, IaJloreHaMH, CEpOH, a30TOM, KUCIOTaMHU.

5. CoenuHeHwus yriepoia B OTpULIATENIbHOM cTeneHu okucieHus. KoBaneHTHbIe, HOHHO-KO-
BaJICHTHBIC U METaJNINYecKue KapOuapl. MeTaHu b1, alleTUIN/IbL: IOJy4YeHue, CBOCTBA, MpuMe-
HEHHE.

6. Coenunenus yraepona (1V). IlpuBenurte npumepsl COeTMHEHHIA, B KOTOPBIX aTOM yTJie-
poia HaxomuTCs B SP-, SP2-, SP° — rubpuau3anuu. Pusnueckye, KUCIOTHO-OCHOBHBIE M OKHCITH-
TeJIbHO-BOCCTaHOBHTENBHBIC cBoticTBAa CO2, CS2, COHalz,CHals. TTonyuenue CO», CS2, COHaly,
CHala.

7. Crtpoenue, moyrydeHHe, CBOMCTBA IMaHAMU/1a, [IMAHOBOM, U30IMAHOBOM, IpeMydeil, po-
JTAHOBOJIOPOJIHOM KHUCIIOT.

8. Coenunenus yriepoaa (Il). Crpoenue monexynsl okcuaa yriepoaa (I1) ¢ mosunmii me-
tooB BC u MO. CpaBHuTe NOpSAIOK, [UIMHY U DHEPTHIO CBA3EH, DHEPIUI0 HOHU3ALMH, TEMIIEpa-
Typbl mnasiaeHus u kunenus CO u N2 1 06bsicHUTE 0c00YI0 6JIM30CTh UX (PU3HUECKUX CBOWCTB.

9. IlpuBenure peakiyu, XapaKTEPU3YIOLINE OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOHCTBA
CO. INonyuenue CO.

10.Inanung Bogopoaa. CtpoeHue, nojryuyeHue, CBOUCTBaA.

11. Aunuan. Ctpoenue, nonydenue. [louemy nuunan Ha3bpIBatoT riceoranorenom? [puse-
JTUTE YPaBHEHUSI PEaKIUil.

12.YronpHas kucnora. Ctpoenue, cBoiicTBa. KapOoOHATHI U TUAPOKApOOHATHI: THUIPOIIH3,
TEPMHUUYECKOE Pa3okKeHHE, MoayueHue. Kakue coiau yroJbHON KMCIOTHI HE NTOIYYUTh 110 PEAKIIUU
oOMeHa B BOJIHOM pacTBope?

13.3akoHuMTe ypaBHEHUs PeaKUMH pasioxkeHUs KapOOHATOB METAJUIOB U PACCTaBbTE KO-
3¢ HULUEHTBI:

Na2CO3—->MnCO3—

BaCO3—PbCO3—

CaCOs i BaCO3 repmudecku 6ostee ycroituns? [Todemy?

14.Tlony4eHue coapl MO0 AMMHAYHOMY CIIOCO0Y.

15.TuoyronwHas kucnota. CTpoeHue, morydeHue.

16.3akoHuMTe ypaBHEHHs peakluid, paccTaBbTe KOI(PPHUINEHTH, HA30BUTE PEAreHThl U
MPOIYKTHI:

t

HCOOH = AICl3 + Na;CO3 + H,0 =
t t
H2C204 = CO2+Zn=
t
CaCN2+ H»0 =

HOOC-CH2-COOH = Hg(ONC); =



27

COCl, + H,O = CO+Cly=
Na;CSz + H2SO4 = CO(NH2)2 + H20 =
[Ag(NH3)2]NO3z + CO =

17.KoMI1eKCHbIE COEAUHEHUS C YTIEPOACOAEPKAILIUMHU JIUTaHaMHU.
JlabopaTopHble ONBITHI:
[IpakTukym mo o61eit u Heopranudeckoit xumuu: [locobue miist ctyneHToB By30B / B.J. ®po-
noB, T.M. Kypoxtuna, 3.H. IsimoB u ap.; noa pea. H.H. IlaBnosa, B.1. ®pososa.- M.:
Hpoda, 2002.- 304c.
JLP. Ne 26. c. 190, on. 4, 6 (a, 6, 2), 7.
Y4eOHble 321a4H 110 TeMe: YIJIepO/J H ero CoeiNHeHus!

1. ITpu pactBopennu 0.5 T U3BECTHSKA B COJSTHOM KucioTe moxydeHo 75 mur CO2 pu TemriepaTtype
23°C u maBnenuu 104 xIla. Borauciure nporentHoe conepkanne CaCO3 B U3BECTHIKE.

2. Ilpu HarpeBaHUH CMECH KPUCTAJUTMUECKOMN COMbI U rUApoKapOOHaTa HATPHUS €e Macca YMEHb-
mtack 10 15.9 r, u ipu 3ToM Beiienuiock 1.12 1 yraekucnoro raza. Paccuuraiite maccy uc-
XOJTHOM CMECH COJIEN.

3. B 1300 r Boxst pactBopeno 180 r kpucrammmueckoid coasl Na2COsz - 10 H20. [TnoTHOCTS MOITY-
genHoOro pactsopa 1.16 r/cM®. Onpenennte MaccoByro 100 (%) BelecTBa B pacTBOPE B pac-
yeTe Ha 0€3BOJHYIO COJIb; MOJIIPHYIO U HOPMAaJIbHYI0 KOHLIEHTPALMU ONPEAETUTh UCXOIS U3
KpUCTAJJIOTUApATA.

. Beraucnure pH 0.01 M pactBopa kapOoHaTa Kajus.

6. Brerunciante Maccy U3MEpEHHBIX IPU HOPMAaJIbHBIX yCIOBUSAX 1 11 Bogopoza, 1 i1 okcuaa yrie-

poxaa (1), 1 1 pocrena COCl.. Otser: 0,091; 1,251; 4,42 1.

7. Ilpu npokanuBanuu 44 T cMecH OKCHAa U KapOOHATa KalblHs Macca yMeHbIuinach Ha 20%.
Berunciure MaccoBbie 10 BelecTB B ucxoaHoi cmecu. OtBer: ©% (CaCO3) = 89,29%; %
(Ca0) =10,71%.

(62}

KPEMHHM Y ETO COEJIMHEHUSI
Bomnpocsl k 3aHATHIO (BONIPOCHI co0ece0BaHUS):

1. KakoB xapaktep U3MEHEHUS pa3Mepa aToMa, SJHEPruu HOHU3AIUH, CPOJICTBA K DJIEKTPOHY
B IVA rpymnme?

2. Onupasich Ha 3JIEKTPOHHOE CTPOCHUE aTOMa, YKaKUTE BaJICHTHbIE BO3MOKHOCTH, CTETIEHU
OKHCJIEHUS U KOOPJIMHALIMOHHBIE YUCIIa KPEMHHUS B COEJUHEHUSX.

3. Haxoxnenue kpemuus B npupoje. M3orons! kpemuus. [lonyuenue kpemuus. Kakum crno-
co0OM TMOTYYaroT KPEMHH TSI TOJTYIIPOBOAHUKOBON TEXHUKU?

4. Xumnueckue cBoiictBa kpemMHus. IlpuBennTeypaBHeHMs M YCJIOBUS [TPOBEJICHUS pPEaK-
LUI KPEMHUS C METalNIaMHU, KHCIOPOJIOM, TaJIoTEHAaMH, CEPOil, a30TOM, yTJIEpOJOM, BOJOU, KUC-
JOTaMU U 1esiodaMu. YeM o0bsICHSIETCS, YTO KPEMHUN B «LIaPCKOM BOJIKE» HE PACTBOPSIETCS, HO
pactBopsiercs B cmecu HF + HNO3?

5. CoeauHeHHs] KPEMHHUSI B OTPULIATENIBHOM cTeneHu okucieHud. [lomydyeHue, cBOWCTBA,
MIPUMEHEHUE.

6. Coequnenus kpemuus (1V): SiO2, SiHals, SiS, SiC. Kakue u3 HUX SBISIOTCS MOHOME-
pamu, Kakue — nonumepamu? Kakyro cTpyKTypy: OCTPOBHYIO, HEMHYIO HJIM KOOPJAUHALIMOHHYIO
UMEIOT 3TH coenuueHns? Mx ¢usnueckue coiicta. [IpuBenute Temmeparyps! miasienus SiO
u CO2 1 00BSCHUTE UX PE3KOE pa3InIHeE.

7. KuciioTHO-OCHOBHBIE M OKUCIIUTENILHO-BOCCTAaHOBUTENBHBIE cBOMcTBa SiO2, SiHals, SiSp,
SiC. IMonyuenue SiO2, SiHals, SiSp, SiC.

8. [IpuBeauTe GpopMybl M Ha3BaHUS KPEMHEBOJIOPOIOB. B 4eM CX0ICTBO M pa3iuine Xu-
MHYECKUX CBOMCTB BOJIOPOJIHBIX COeTMHEHUH yriepoaa u kpeMuus? Jlaiite oObsicuenue. [Ipuse-
JIUTE IIPUMEPBI COOTBETCTBYIOIMX peakiuil. [lonydyenue cunanos. [louemy 11 KpeMHUS aHATIOTH
ITUJICHA, alleTUIIeHA, O€H30J1a HeyCTOMYUBBI?

9. 3akoHYHTe ypaBHEHUS U PacCTaBbTE KO DHUIIMCHTHI:

Ca0 +SiO2 = SiH4 + KOH =

CaS + SiS; = SiCls + H20 =
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NaF + SiF4 = SiS;+ Hx0 =

10. B kakoM HarpaBje€HUU U TTOYEMY CMEIIACTCSI pABHOBECHE:

a) NP HACBHIIIEHUU JUOKCHUJIOM YIJIepojia BOJHOTO pacTBOpa CUIIMKATa HATPHUS:
0) npu npokanuBanuu cmecu Na,COs3 u Si0,?

IIpuBenute ypaBHenus peakiuii. Kakas kucnora: yrojipHas Wil KpeMHUEBas siBisieTcs 00-
JIe€ CUIIbHBIM AJIEKTPOJIUTOM?

11. CoctaBbTe cTpykrypHbIe GopMymsl SiOs*, Si207%, (Si0s%)s, (Si205%)2«. B uem npuH-
IUMHATBHOE PAa3IMUie CTPYKTYp CUIMKAT- U KapboHat-noHoB: SiOs% u COs%, SiSs? u CS3% ?

12. B uyeM paznuyrie KpUCTALTHYECKOTO U CTEKII000pa3Horo (aMoppHOT0) COCTOSTHUN?

13. Yem 0OBACHSETCS CKIIOHHOCTh KPEMHHEBBIX KHCIOT K 00pa30BaHUIO KOJUIOUTHBIX pac-
TBOpOB? UTO 00pazyeTcs mpu 00e3BOKMUBAaHIH KPeMHHEBBIX KucaoT? Kakoe 3HaueHune UMeeT Mpo-
IYKT 00€3BO’KMBAaHUS B TEXHUKE?

14. Kakoa peaknuus cpeabl pactBopa Na2SiO3. Kak usmenuntcs crenens ruaponnsa NaxSiO3
npu 100aBJICHNH K PacTBOPY ABOHHOTO 00beMa pacTBopa xyopuaa aMmmoHus? Kakoii ra3 Bbiiens-
ercsa? Hamucath ypaBHEHUS peakuil.

15. Ilpumenenue kpemHus u ero coequHenunil. Kapuesoe crekiio. Kepamuka. LlemenT.

16. CocTaBbTe ypaBHEHUS PEAKIIHIA MOJIYYSHUS «OKOHHOT0)» CTEKJIA.

JlaGopaTopHbIe ONBITHI:

[TpakTukym mo oO1uieit u Heopranuueckoit xumun: [locobue ans crynentos By3oB / B.1. ®po-

noB, T.M. Kypoxrtuna, 3.H. IetmoB u np.; nox pexn. H.H. Ilasnosa, B.I1. ®posnosa..- M.:

Hpoda, 2002.- 304 c.

JLP. Ne 27. c. 196, on. 3, 4, 3, 6.

JLP. N 27. c. 200. on. 1, 2 (a, ), 4.

YueOHble 3a1a4u 10 Teme: KpeMHuii u ero coeiuHeHust

1. CKOJIBKO KMJIOTPaMMOB KPeMHHS U Kakoi o6beM 32%-Horo pactBopa NaOH (o= 1.35 r/em®)

notpebyercs A nonydenus 15 M> Bogoposa, usmepennoro npu t = 17 °C u p = 98.64 kI1a?
2. Onpenennre KOJINYECTBEHHBIN COCTaB CMECH KPEMHUS, AIFOMUHUA U KapOOHaTa KaJlbLiKs, €CIIU

U3BECTHO, YTO MPpU 00pabOTKE ITOI cMecH pacTBOPOM IIesIoun BelaenseTcs 8.96 i rasa, a npu

00paboTKe Takoii ke HaBeCKHU ucxoaHoi cMecH pactBopoM HCI Taxske Beiiensiercs 8.96 1 rasa,

npomnyckanue kotoporo uepe3 pactop Ca(OH)2, mpuBoaut k oopazosanuto 8.1 r Ca(HCOg)2.
3. Ilpu pacTBOpeHHH B BOJHOM PacTBOpE IIEIOYH & T CIUIaBa KPEMHHUS C IUHKOM BBIJEIUIIOCH

6,272 1 Bopopoaa (H.y.). OnpenenuTs NPOLEHTHBIH cOCcTaB CIljiaBa.

OtBet: ®% (Zn) = 65%; ©% (Si) = 35%.

4. Ckonbko kuiorpammoB optobopHoit kuciaotrel H3BO3 u xakoit o6bem 23 %- HOTO pacTBOpa

Na2COs (p =1.25) HeoOxoxumo 3atpatuTh ajst nonydenus 1 T 6ypsr Na2B4O7-10H207?

5.10 JABOPATOPHAS PABOTA Ne8
OBIIASA XAPAKTEPUCTUKA METAJIJIOB
Bonpocsl Kk 3aHATHIO:

1. TTonoxxeHue METaJIOB B MEPUOINYECKON cucTeMe. DIEKTPOHHbIE KOH(PUTYpaIMH aTo-
MOB MeTaJu10B. OO0IIas XapaKTepHCTUKA aTOMOB JIEMEHTOB.

2. Owsudeckue CBOMCTBA MPOCTHIX BEILIECTB.

3. Merammndeckas CBsI3b:

- TEOpUsl MIEKTPOHHOTI'O I'a3a;

- 30HHas TEOPHUS KPUCTAJLIOB.

4. Kpucramindeckue pemeTku MetamioB. [Ipuauns! annoTponum.

5. Xumudeckue cBOcTBa MeTau10B. B3aumoielicTBuE METaJIJIOB C IPOCTHIMU U CIIOKHBIMU
BEIIECTBAMH. DJIEKTPOXUMHUECKUI Pl HAPSHKEHUH METalIoB.

6. HaxoxeHne MeTaJlIoB B IPUPOJIC.

7. OOume cnocoObl NOTYYEHHUS METAILIOB.

METAJLJIBI IA - TPYIIIBI
Bomnpocsl k 3aHATHIO (BONIPOCHI co0ece0BaHUS):
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1. KakoBbl a5ieKTpoHHBIE (HOPMYJIIBI aTOMOB 3J71eMeHTOB |A - rpynmbl? Kak u3MeHst0TCs paanycChl

N

o

Y MOTCHIIMAIBI HOHU3AIUK aTOMOB 3JIeMeHTOB? OOBICHUTE 0COOYI0 YCTOMYHUBOCTH CTETICHH
okucyeHus +1 y S-aneMeHToB | rpynmsl.

Kak u3MeHSroTCs TeMIepaTyphl TUIABIICHUS U KUTICHHSI B PSTY IIEIOYHBIX METAJIJIOB U YEM ITO
o0BsicHsIeTCS?

KakoBbI KOOpAMHAIIMOHHBIE YUCIIa MEI0YHBIX MeTaiuioB? [IpuBeaure npumepsl.
XuMHYecKasi akTUBHOCTb JIUTHS 110 CPAaBHEHUIO C KaJleM U HaTpUeM HauMeHbIlas, XOTs 3Ha-
YeHHE €r0 HOPMAaJIbHOTO 3JIEKTPOJHOTO MOTEHIIMANA SBIAETCS Haubosee OTpULaTeIbHbIM (-
3.01 B). Uem 310 00BsICHSICTCS?

Kakue kucnoponnsie coeiMHEHUs] 00pa3yroTCs NPy CrOPAHUH U OKUCIICHUU IIEIOYHBIX Me-
TajuoB? B ueM nmpuunHa 00pa3oBaHUs pa3IMYHbIX TPOAYKTOB FOPEHHUS?

Kak B3auMo/IeliCTBYIOT 1I€JI0YHbIE METAILIBI C BOJIOM U KUCIOTaMU?

Kakmue coenuuenus menoYHbIX MeTaioB MajiopacTBopuMbl? Hannmmre ypaBHeHUs: 00pazo-
BaHUS MaJOPACTBOPUMBIX COCTUHEHUN IIEITOYHBIX METAJIOB B CIICAYIONINX PEAKIIUIX:

- rekcaruyapokcoctudat (V) Kamus ¢ pacTBOpaMu HATPUEBBIX coiell 0OpazyeTcs Oemblit
MEJIKOKPUCTAIIMYECKU I OCa/I0K;

- rekcanutputokobanstat (III) HaTpus ¢ pacTBOpaMu KalnMeBBIX colieii 0Opa3yeT xel-
TBIA OCaIO0K;

- rekcaxyuoporuiatuat (IV) Bomopoaa u ero HatpueBasi Coib 00pa3yeT ¢ pacTBOpaMu
coueit, conepakaiumu vousl K¥, Cs™, Rb* sxenThbie ocagkyu COOTBETCTBYIOLIMX XJIOPO-
mwiatuHaros (IV);

- TepxJIopaT HAaTPHS C PAaCTBOPAMH COJIEH Kanus 00pa3yeT OcaloK.

B3aumopeiicTBie MIENOYHBIX METAIOB C BOAOPOI0M. KakoB xapakTep XUMUYECKOW CBSI3U B
ruapuaax MetawioB |A - rpynmel? Pa3imune B XUMUYECKHX CBOHCTBAX BOJIOPOIHBIX COCIH-
HEHUIl MEeTaJJIOB M HEMETAJIJIOB.
Boruuciure u npoananusupyire 3HaueHUS AG°208 peakIiuy OKCHIOB IIEIOYHBIX METAIJIOB C
BO/I0M. Kak M3MEHSAIOTCSI KUCIIOTHO — OCHOBHBIE CBOWCTBA B PSIIy YKa3aHHBIX OKCHUJIOB?
3aKkoHUYMTe YpaBHEHUS peaklUil U paccTaBbTe KOIPPUIUEHTHI:

NaH + H.O = Na[AlH4] + H20 =

Na[BH4] + NaOH = K[BH4] + HCI =

LiH+Cl, =

t

Na2O + Cr203 = KOH + Al;03 =

Na:02 + CO; = Na2O2 + Kl + H2SO4 =

Naz0; + Fe(OH), + H,0 = Na2O, + KMnOg4 + H2SO4 =
KOz + H0 = KO2 + HNO3 =

10.

11.

12.

13.

14.
15.

Hanmmmre ypaBHEHNs BO3MOXKHBIX pE€aKLNi, IPOTEKAIOIMX IIPX HACBILIEHUH BOJHOTO pac-
TBOpPA T’MAPOKCHIA KaJUsl aMMUAKOM, OypbIM ra3oM, XJIOpOM, BOJIOPO/IOM, YTIIEKUCIIBIM Ia3oM,
XJIOPOBOJIOPOJOM U a30TOM.

C xakuM 31eMeHTOM [l rpymnmsl TuTHi MPOSABISET YEePThl AMArOHAIBHOTO cxocTBa? Kakosa
MpUYMHA TAaHHOW aHaIoTuu?

Ha mpumepe NazS, Na2S04, K2COs3, K2SO3, KNOs, KI u NaClpacemorpure pactBopruMoCTb,
OTHOLIEHHE K HArpeBaHMIO, THAPOJIN3 U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA COJEN
HIEJIOYHBIX METAJIOB.

HaxoxzaeHue menouHbpix MeTayios B npupoze. Hamummre cxeMy 3J€KTpOXUMUYECKHUX TIPO-
LIECCOB, MTPOTEKAOIINX P 3JIEKTPOJIN3E pacIulaBa U pacTBOpa XJIOpHUaa HaTpust. MoKHO 1u
B BOJHOM pacTBOpPE IpPH IMOMOIIM XUMHYECKHX DPEAKIUM IMOJIYyYEHUTh METAJUIMUECKUN
HaTpuii? [laiiTe 0ObsICHEHHE, OCHOBBIBASICh HA €0 MOJOXKEHUH B AJIEKTPO-XUMUYECKOM PATY
HaNPSDKEHUS. METAJIJIOB.

KakoBbI mpOMBINIIIIEHHBIE CTIOCOOBI MTOTYUYEHUS MIET0YeH?

Kaxkue BemiecTBa Ha3bIBAIOT B TEXHUKE: KaJbIIUHUPOBAHHOM COJI0M, KPUCTAJUTMUECKOU COIOM,
MMUTHEBOM COIOM, KayCTUUECKOM COMOM?
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16. KakoBa okpacka ruiaMeHH COJIeH IICIOYHBIX METaNIOB?
18. Buonoruyeckas poss noHos Li*, Na* u K*.
JlabopaTopHble ONBITHI:

[IpakTukym mo o61eit u Heopranudeckoit xumun: [locodue st ctyneHToB By30B / B.M. ®po-

noB, T.M. Kypoxtuna, 3.H. IsimoB u ap.; noa pea. H.H. IlaBnosa, B.1. ®pososa.- M.:

Hpoda, 2002.- 304c.

JLP. Ne 29. c. 204, on. 1.

JLP. Ne 30. c. 207, on. 2, 3.

Yuebnble 3a1aun no teme: Metasuibl |A — rpynnsl
1. Kakum o6bemom 40 % - nHoro pactBopa NaOH (p =1.437) moxxno 3amenuts 10 1 2 H. pactBopa
NaOH?
2. Ta3 obwemom 1,12 1 (20 °C u 98 xlIla), BeIOeMUBIIKICS TIPH Pa3I0OKEHUHN THAPOKapOoOHaATA
HATpUs, TPOMYCTUIIN Yepe3 U3BECTKOBYIO Boy. OmpenenanTe Maccy 00pa30BaBIIErocs 0cajka.
3. 146 r cmecu xapOoHaTa M THAPOKapOOHATa HATPHs HArpesH J0 TeX IMOp, MOoKa He MPEeKpaTHu-
JIOCh yMEHbIIIeHUe Macchl. Macca ocTtatka mnocie HarpeBanus coctaBuia 137 r. KakoBa maccoBast
JI0J1s1 KapOOHATa HATPHUS B UCXOAHOM cMecH?
Otset: ® (Na2CO3) = 0,833.
4. Ilpu narpeBanuu 54,2 r cMecu HUTPATOB HATPHsI U KaJlus BbLAECIUIOCH 6,72 11 ra3a. Paccunraiite
Maccy Kaxaoro Hutpata B ucxoanoi cmecu. Otser: m (NaNOz) = 34 (1); m (KNO3) = 20,2 ().
2. Ilpum oOpabotke 8,3 T XJIOPHUIOB KaJIus M HATPHUsI CEPHON KHUCIOTOH 0OpazoBaiock 9,8 T ux
cynbdaroB. OnpeaenuTe cCOCTaB UCXOIHOM U MOITYYEHHON cMecel.
Otget: m (KCI) = 5,96 r; m (NaCl) = 2,34; m (K2SO4) = 6,96 r; m (Na2SOs) = 2,84 1.
METAJUJIBI |IA — TPYIIIBI
Bonpocskl k 3aHATHIO (BONIPOCHI co0ece0BAHUS):

1. KaxkoBsl 2nmekTponHbie popmyssl aToMoB 31eMeHToB |IA - rpynnei? Beigenure cpeau
aTOMOB S— 3J1eMeHTOB || rpyTITBI MOTHBIE ¥ HETIOTHBIE YJIEKTPOHHBIE aHAJIOTH.

2. Kak u3MeHs10TCs paguychl U NOTEHIMAIbBl HOHU3ALUU aTOMOB 31eMeHTOB? CpaBHUTE
sHepruto nonusanuu (E1) atoMoB S— 3nemeHTOB |l rpynmnel 1 coceAHUX MO MEPUOAY JIEMEHTOB.
OO0®BscHUTE TpUYKMHY Oombiero 3HadeHus E1 as anementos |IA — rpynmsl.

3. KaxoBa npupoma XUMHUYECKOH CBSI3M B COCTUHEHHSAX MIEIIOYHO3EMETbHBIX METAIOB?
dusnyeckue CBONCTBA MIET0YHO3EMENIbHBIX METAJJIOB.

4. HaxoxaeHue B IpUPOJIe U TOTYUYCHUE IEIOIHO3EMETBHBIX METAIUIOB.

5. KaxoBbl koopauHanonHble yncaa sneMeHToB |IA - rpynnsl? [IpuBenute npumepsl
KOMIIIEKCHBIX coeiHeHn . OfbsICHUTE CTpoeHue KoMiuTekcHoro nona [Mg(H20)s]%* ¢ mosummuii
METO/1a BaJIEHTHBIX CBsA3el. [loueMy HOHBI 1I€I0UHO3EMETbHBIX METAJUIOB MPOSBIISAIOT MEHBLIYIO
CKJIOHHOCTh K KOMIUIEKCOOOPA30BaHMIO IO CPABHEHHIO C HOHAMH AJIEMEHTOB ITOATPYTIITHI IIMHKA?

6. CoennHeHMs IEITOYHO3EMETbHBIX METAIIIOB C BOJOPOJOM. X cTpoeHue, peakiinoHHas
CIIOCOOHOCTH, IPUMEHEHHE.

7. BsaumopelcTBHE IIETOYHO3EMENbHBIX METAJIOB C KUCIOPOJIOM, TalOr€HaMH, CEpoi,
a30TOM, BOJOH M KMCIIOTAMH.

8. CpaBHHTE cTaHAAPTHBIE AIEKTPOIHBIE oTeHIMAIBl MeTaiuoB |IA — rpynmel. [Touemy
Be u Mg npu cTrangapTHBIX yCIOBHUSX HE PaCTBOPSIFOTCS B Bojie?

9. Tlomp3ysich NMPOU3BENCHUEM PACTBOPHUMOCTH T'MJIPOKCUIOB 3yieMeHTOB ||A — rpymnmsl,
paccuMTaiiTe TOYHbIC 3HaYeHUsI pH HACHIIIIEHHBIX PACTBOPOB JAHHBIX THIPOKCH/IOB.

10. KakoB xapakTep U3MEHEHHUsI KUCIOTHO - OCHOBHBIX CBOWCTB B PSIIy THAPOKCHUJIOB dJI€-
MeHTOB ||A — rpynmbl. [IpakTH4eckoe HCTIOIB30BaHUE THAPOKCUIA KATBITHSI.

11. IMoaTBepauTe ypaBHEHUSAMH peakiuii amorepHsblii xapaktep Be, BeO, Be(OH)a.

12. Kakne W3 TmepedmCIIeHHBIX COJeH moaBeprarorcs ruaponusy: CaS, BaSOs, MgCly,
SrCOs3, BeCl2? MosxHo nu osyuuts BeS o oOMeHHO peakiu B pacTBope?

13. Kakas conb - Be(NO3)oumu Mg(NO3)2 - mpr 0JHHAKOBBIX YCIOBHUAX B OOJBIICH CTe-
NeHH nojBepraercs ruaponu3y? HanucaTs ypaBHeHne ruapoiusa faHHoi conu. Kak cmectures
paBHOBECHE T'MIPOJIU3a MU 100AaBICHUH KUCIOTHI; TPU J0OABICHUH COAbI?
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14. Yto mpoucxXoauT MPH HACKIIEHUH OKcHIoM yrieposa (IV) B3BeleHHBIX B BOJE MaJlO-
pacTBOPUMBIX KapOOHATOB MarHwusl, KaJIbIUs, CTPOHIUS U Oapusi? [Ipu Kakux yCIOBHSIX 3TH MPO-
[[ECChl IPOTEKaI0T B 00paTHOM HamnpapiieHuu? HanuiuTe ypaBHeHHs peakuid.

15. TIpaBWIBHBIM T SBIISCTCS YTBEPKICHUE, YTO B KPUCTAIUIMISCKOM (hTOpUIE OepUILIUs
Oepuunii nByxBanienTeH? [IpuBenure npumep coeAMHEHUS, B KOTOPOM OEpHILINIA ABYXBaJICHTEH.

16. umaroHambHOE CXOACTBO 3JIEMEHTOB B MEPHOJUYECKON cucTeMe. B ueM mposBisiercs
JUaroHaJIbHOE CXOJICTBO MEXKIY OEpUIUIMEM U aTIOMUHUEM, MarHUeM U JUTHeM?

17. KakoBa okpacka IIaMeHHU COJICH KalbIHs, Oapys, CTPOHIIHS?

18. XKectkoctb Boabl. CrioCOOBI yCTpaHEHHS] BPEMEHHOM U MOCTOSTHHOM KECTKOCTH BOJBI.

19. Buonoruyeckas poib noHos Ca®* .

20. 3akoH4YHMTe YpaBHCHHUs PEaKIMil M paccTaBbTe KOIPDUIIUCHTHI:

BaH»> + H20 = BaH, + CO2=C + ...

BaO, + FeSO4 + H2SO4 = BaO; + Cr2(S04)3 + NaOH =
BaO; + HgCl =Hg + ... Be(OH), + KOH =

CaHz + HoSO4 = HoS + ... CaCO3 + CO2 + H20 =
Ca(OH)2 +Clz = Ca(OCl)2 + KI + H2SO4 =

Mg + Bi(NO3)3 =
JlaGopaTopHbIe ONBITHI:

[TpakTukym no obmel u Heopranudeckoi xumun: [locobue amns crynentos By3oB / B.H.

®ponos, T.M. Kypoxtuna, 3.H. JIsimoB u ap.; nox pea. H.H. [1asnosa, B.1. ®ponosa..-

M.: Jipoda, 2002.- 304c.

JL.P. Ne 29. ¢. 204, om. 1.

JL.P. Ne 30. c. 207, om. 2, 3.

YueOHnble 3anaun o Teme: Merasias! ||A — rpynnst

1. Cmecs, cocrosryto u3 1.97 r kapbonata Oapus u 2.61 T HUTpaTa O6apus, MOABEPIIN TEPMUYIE-
CKOMy pazyioxkeHuto. O0paszyromniecs: ra3000pa3Hbie TPOIYKTHI MPOMYCTUIIN Yepe3 THAPOKCHU]T
kanpius. KakoBa Macca BeImaBIero ocaaka?
2.Kaxoit 06wem Bogoposa (21 °C u 100 xI1a) momyduTcst mpu pa3ioKeHUH BogAoH 63 T ruapuia
kanpius? Kakoit 00bemM 2 M pacTBopa CONSIHON KUCIOTHI HEOOXOIUM JI HEUTpaIu3auu Momy-
YEHHOTO TPOyKTa?
3. [Tocne mOTHOTO TEPMUUYECKOTO Pa3NioKeHUs 3 T CMECH HUTPATOB KaJbIUs U Oapusl MOTYIHIN
0,7 1 oxkcuaa azota (IV). Beruncnure MaccoBble 10JIM HUTPATOB METAJLUIOB B cMecH. OTBeT: %
[Ca(NOs).] = 60,66%; ®% [Ba(NO3).] = 39,34%.
4. [Tpu pacTBOpenuu 11,5 r cMecu amOMUHUSA, MEAW M MarHus B COJITHON KUCJIOTE BbIIEIH-
nock 7 1 rasa, usmepennoro mpu t = 0 °C u p = 0,8 atm. HepacTBopuBIIHiics 0cafok repeBeaeH
B PacTBOp KOHIICHTPUPOBAHHOU a30THOM kucioToi. [Ipu sTom Beigenuiock 4,48 1 (H.y.) rasa.
Brruncnure Maccy Kaxa0ro MeTajiia B UICXOJHOM CMecH.
Oteer: m (Al)=2,7r; m (Cu)=6,41; m (Mg) =2,4r.

5.11 JABOTATOPHAS PABOTA Ne9
METAJLIBI |1IA - TPYHITBI. ATIOMAHAN
Bonpocsl k 3aHATHIO (BONIPOCHI co0ece0BaHUS):

1. KaxoBa snektponHas ¢popmyina atoma anmoMuHua? Kak u3MeHstoTcst paguycbl aTOMOB
¥ TIOTEHIMANbI HoHu3anuu dnneMeHToB A - rpynmsi?

2. Kaxwue crenenun okucieHHS NposBisaioT 3meMeHTsl [HIA — rpynme1? Kakue creneHu
OKHCIICHUs YCTOMUMBEI ISl Tajuusl, MHIUS, Tausa? Kak oObSACHUTD MOHMKEHHUE XapaKTepHOH
CTereHu oKucieHus B psay Ga—Jn —TI?

3. Kaxue xoopuHaIIMOHHbIE YUCIIA XapaKTEPHBI ISl AIFOMUHUS U SJIEMEHTOB MTOJITPYTIITBI
rajua? [IpuBennure npumepsl.

4. Tlouemy MeTaJUTMYECKUI TraJlINii MposBIseT Gojee ciaadble BOCCTAHOBUTENIbHbIE CBOII-
CTBa, YeM AITFOMHHHI?
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5. KaxoBo oTHOIICHNE aTIOMHUHUS K BOJIE, IIETI09aM, pa30aBIeHHBIM U KOHIICHTPUPOBaH-
HbIM pactBopaM HCI, H2SO4 u HNO3? [TaccuBrpoBanue altOMUHUS.
6. 3akoHYMTe ypaBHEHHUS PEaKkIMil U paccTaBbTe KO3 HUIIMEHTHI:

AIP + H,O = AIP + NaOH =
AIP + H2SO4 = Al + HCI =
t Na[Al(OH)s] + NHsNO3 =
Al + FeO = Al + KNO3 + KOH =
Al + NaOH = AICI3 + NaxCO3 =
t T12(SO4)3 + KOH + Bry =
Al + HNO3 = T12(SO4)3 + H2S =

7. AmoMHHHN UMEET BBICOKOE CPOJICTBO K KHciaopoy. Kakoe mpakTiuueckoe mpuMeHeHHe
uMeeT JaHHbli ¢akT? [IpuBenuTe npuMepsl peakuil aTroMOTEPMUH.

8. Kak u3mensercs xapakrep ruapokcuaoB aieMeHToB | HIA — rpynnei? Kak Ha ocHOBaHUM
noHHEIX paguycos Al¥*, Ga®*, In®* 06bacHuTE pasnuyme CBOMCTB rHAPOKCUIOB?

9. IlomyuyeHue, XMMHYECKHE CBOMCTBA OKCHJIA U THIpOKcHa amtoMUHUSA. OOBSCHUTD aM-
(oTepHOCTh FUAPOKCUA ATTIOMUHUS € TO3ULUI IPOTOIUTHYECKON Teopuu. Hanummre ypaBHe-
HUSI COOTBETCTBYIOIIUX PEAKLIUM.

10. OOBsicHUTE HEKOTOPOE YMEHBIICHHWE OCHOBHBIX CBOWCTB M YCHJICHHE KHCIOTHBIX
cBoiicTB ruapokcuaoB mpu nepexoae ot Al(OH)z k Ga(OH)3?

11. He npowu3Bo/s BBIUMCIIEHUH, COMIOCTABHTE CTETIEHb THIPOIN3a Cylb(ara alfOMUHUS U
cynbara rajuug (cM. Boripoc Ne 10).

12. T'maponu3 coneit amoMuHus. Kak BAwseT Ha CTENEHb THAPOJHM3a MPUPOAA aHHOHA?
BosmoskHo i o6pazoBanue AlxSz u Al2(COz)3 B BogHOI cpeie 10 0OMEHHOM peakiym?

13. HanummTe ypaBHEHUS PEaKIUi B MOJEKYJSIPHOW M HOHHOH (hopMe, C TOMOIIBIO KO-
TOPBIX MOKHO OCYIIIECTBUTH MPEBPAIICHUS:

Al— Al(OH)3 — Nas[Al(OH)s] — Al2(SO4)3

14. Kakue oKcuIbl ¥ XJIOPHU/IbI TAJUINS, MHIHS U TaJuIusl 00pa3yroTcs IPU B3auMOJIeHCTBUU
MPOCTHIX BEIIEeCTB?

15. Yem o6bscHAETCA CIOCOOHOCTH MOJIEKYJ XJIOpUAA AIFOMUHUS 00pa30BbIBATh TUMEPHI-
reKcaxJIopuaainaItoMUHus?

16. IIpuBeauTe npuMepsl peakUuid, MOATBEP)KIAOIINX OKUCIUTEIbHO—BOCCTAHOBUTEIb-
HbIE CBOMCTBA COCTUHEHNUN TaUTUS, UHIMS U TaJUTUS.

17. OxapakTepu3syiite cTpoeHue u coiictea coenunenuii Tuna A''BY. ITouemy mMexbsaaep-
HBIC PACCTOSIHUS ¥l JHEPTHH CBSI3U OJTM3KH y cienyromux mnap Beniects: C (anma3) — BN (6opa3zon),
Si — AlIP, Ge — GaAs, a-Sn — JnSb? KakoBo mpakTHYeCKOe 3HaYeHUE COCAWHCHUI WHIUS THUIA
A“IBV?

18. HaxosxaeHue aJlOMUHUS U 3JIEMEHTOB MOATPYIIBI Taiuius B npupoae. [lonydyenue me-
TayI0B. HanmuimmTe cxemy 3JeKTPOXUMHUYECKUX TPOIECCOB, MPOTEKAIOMINX Y JIEKTPOIOB MPH
AIIEKTPOJIUTUYECKOM ITPOU3BOCTBE AIFOMUHUS U3 KPUOJIUTA.

19. Kpuonut Nas[AlFs] nonyuaror cunterndeckum myteMm mpu pactBopernn Al(OH)s u
coJibl B BogHOM pactBope HF. Hanuimure ypaBHeHHE peakiiuy.

20. Ipumenenwue amomMuHus. [lypamtoMiuH, CHITyMIH, QTFOMOT€Tb, KBACIIbI, MOJICKYJISIPHBIC
cHTa.

JlabGopaTopHble ONBITHI:

[TpakTukym o o61eit 1 Heopranndeckoit xumuu: [Tocobue nis ctyaentos By3oB / B.1. ®pornos,
T.M. Kypoxtuna, 3.H. [IeimoB u np.; mox pea. H.H. [Tasnosa, B.W. ®ponosa..- M.: Jlpoda, 2002.-
304 c.
JLP. Mo 31. c. 211, on. 2, 3, 4, 5, 6 (a, 6), 7.

Yueonsble 3agaun no Teme: Metais! |H1A — rpynnsl. AroMmununii
1. Beruucinure u npoananusupyiite 3HaucHus AG°9g mporieccoB Bzaumogeiicteus Al2O3(k) ¢
SO3(x) 1 Na2O(k). Kakue cBOcTBa — KUCIIOTHBIE HITM OCHOBHBIC TIPEOOIAAAI0T Y OKCHIA ATTFOMU-
HUS B YKa3aHHBIX peaKIMsIX?
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2. Ilpu cropanuu 3,6 r BeniecTna, COAEPKAILETO YIJIepo/l, BOJAOPOA U HEM3BECTHBIA METalI, MO-
naydeHo 3,36 1 yriiekucnoro rasa, 4,05 r Boasl 1 2,55 T TBepaoro ocrarka. Onpeaenure Gopmyry
MCXOAHOrO BelecTBa. [IpuBeauTe ypaBHEHUS XapaKTEPHBIX peakluil 3Toro coennuenus. OTBeT:
Al(CH3)s.
3. Munepan 6uprosa comepxut: 2,3% H, 14,2% P, 24,8 % Al, 58,7% O u npumecu Meau, ornpe-
JENSIONINe OKpacKy. BriBemuTe mpocTeiimyio GopMyiry BemiecTBa. 3anumuTe GopMysy MHHE-
pasia B Buze (hOopMysa BO3MOKHBIX €r0 COCTaBISIONIUX KOMIIOHEHTOB (COJIb, THAPOKCH, BOAA).
Oteet: AIPO4-Al(OH)3-H20.
4. Munepain usympya coaepxkur: 5 % Be, 10% Al, 31% Si, 54% O u npumecu Xxpoma, Onpeaess-
IOIIHE 3eJIeHYI0 OKpacKy. BeiBenute npocreitryio Gopmyny MuHepana. 3anumure GopMyTy MH-
Hepana B Bujie popmy okcuaoB. Oteet: 3BeO-Al,03-6Si02.
5. Ilpu 06paboTKe cosiHOM KuCiIoTol 9,92 T cMecu KapOHIOB Kabllvs U aJIOMHHHUS 00pa3oBa-
nock 4,48 1 cMecu MeTaHa u aretuiieHa (H.y.). OnpenenuTs cocTaB cMecu KapOu 0B METAILIOB.
OtBet: m (CaC2) = 1,28 r; m (AlsC3) = 8,64 r.

METAJLJBI IVA - TPYHIIBIL. OJIOBO. CBUHEIL]

Bonpocekl Kk 3aHsITHIO (BOIPOCHI cOOece10BAHMS):

1. KakoBsl 31ekTpoHHBIE (hopMyIbl aToMoB 31eMeHTOB IVA rpynnsl? Kak nsmenstorcs
ATOMHBIE PAJANYChl U TOTEHIIUAJIbl HOHU3AINN?

2. Oxapaxkrepusyiite B psay nmpoctbix Bemiects: C — Si - Ge — Sn— Pb xapakrep nsmenenus
CTPYKTYPBbI, KOOPIMHAIIMOHHBIX YHCET, TUIIA U SHEPTUU XUMHUECKOH CBSI3U.

3. Kakue crerneHu OKUCIEHHS SBISIOTCS YCTOWYMBBIMH JIJISI SJIEMEHTOB MOATPYIIIEI Tep-
MaHus? Yem 3T0 MOKHO OOBSCHUTH?

4. BsaumojelcTBUE METAUIOB C KUCIOPOAOM, BOJOPO/IOM, FAJIOT€HaMH, CEPOM, a30TOM,
MeTallJIaMH.

5. IlpoananmsupyiiTe pa3nuuusi B XUMHYECKON MPHPOJE MPOCTHIX BEmIecTB B psaxy Ge —
Sn — Pb Ha npumepe ux OTHOIIEHHS K A30THON KHCIIOTE.

6. Kak B3anMOACHCTBYIOT repMaHUi, 0JIOBO, CBHHEI C Pa30aBICHHBIMH U KOHIICHTPUPO-
BaHHBIMH COJISHOHM M cepHOU kKucinotaMu? Hamummre ypaBHEHUS peakiiui.

7. BzaumopeiicTBrue repMaHusi, 0JI0BA, CBUHIIA C BOJOW U IIEI0YaAMHU.

8. Bonopoansie coenunenus snemeHToB |VA rpynmel. Ha kakolt peakuuu ocHOBaH 00-
MUK CIIOCO0 MOYyYeHHs BOJOPOIHBIX COSAMHEHUH p-dnemMeHToB? [IpuBenTe ypaBHEHHS peak-
Uit 00pa3oBaHUs repMaHa, CTaHHAHA, ITIOMOaHa.

9. Kak MeHsieTCs IPUPO/Ia CBSI3U B KpUcCTa/Tax okcuaoB B psaay COz - PbO2?

10. HamumuTe ypaBHEHHUs peaklMii, YKa3bIBaIOIIUX Ha aM(OTEpHBIE CBONCTBA THUAPOK-
cuna onosa (11); okcuna ceunma (11).

11. Vxkaxure ycioBus 0Opa3oBaHUS OKCO- U THAPOKCOKOMILJIEKCOB T'€pMaHHs, OJIOBa,
cBuHIA U3 coeauHeHuit 02 wm D0, - nH20. Hanumure ypaBHeHus peakiuil. B uem npuunna
pa3ianurs B XUMHUECKON aKTUBHOCTU (- U [-ONIOBSIHHBIX KUCIOT?

12. 3akoHuMTe ypaBHEHHS PEaKIHid (KUCIOTA U MIETOYb B3ATHI B H30BITKE) U PACCTaBbTE
KO3 PHUIHUEHTHI:

Pb(CH3COO0)2 + KOH =

K2[Sn(OH)e] + HCI =

Na2PbO2 + HNO3s =

13. Kak M3MeHSI0TCS BOCCTAHOBUTENIBHEIE CBOICTBA HOHOB B psiay: Ge?*, Sn*, Pb?*? IMox-
TBEPIUTE 3aKOHOMEPHOCTh YPAaBHEHHUSIMHU PEAKIIUHi.

14. Kak U3MeHSIOTCS OKHCIUTENbHbBIE cBoiicTBa B pady: Ge**, Sn**, Pb**? Tloareepaure
3aKOHOMEPHOCTh YPAaBHEHHUSMH PEaKITHH.

15. B03MOXHO 1M OKHCIHUTE ¢ moMomnibio PhO2 norsr Mn?* 1o MnO4™? OTBeT oGocHyiiTe
3HAYEHHAMH (¢ 208TI0NTypEAKIIHii:

PbO: a0+ 4 H"+ 2 e = Pb?" + 2 H,0

MnO4 + 8 H* + 5 e = Mn** + 4 H20
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16. Kakoe coenunenwue: SNCl uu SnCls 6onee ruapoausoano B BogHoM pactBope? Ka-
Koe coequHenne oopasyet SNCls ¢ mpogykrom rumponusa?

17. W3BecTHHI ycToiiumBble ranoreHokomiuiekcsl ceuuna (IV) tuma [PbHalg]?. Onnako
PbCls neycroituus, a PbBrs u Pbls e momyuenst. Kak 00bsicHUTB 3TOT hakT?

18. KakoBbI KHCIIOTHO-OCHOBHBIE CBOWCTBA TETPAraJOreHHI0B TepPMaHHUs, 0JI0Ba, CBUHIIA?

19. 3akoHuMTe ypaBHEHUS peakiuil U paccTaBbTe KO3(pPULmeHTHI:

SnCl; + Bi(NO3)3 + KOH = SnCl; + K2Cr,07 +HCI =

SnClz + FeCls = SnCla+ I =

SnCls+ Zn = Sn + HNOs + HCI =

Ka4[Sn(OH)e] + Bi(NO3)3 = PbO2+ Cr(NOz)s + HNOs =

PbO2 + Cr(NOz)z + NaOH = Pb(CH3CO0). + CaCI(OClI) =

PbO2 + Mn(NO3)2 + HNO3 =

20. HanummTe peakiuu noinydenus cynbduaa oiosa (1), ceunna (1), onosa (1V) u3 pac-
TBOpOB uX cosieil. Kakoit u3 cynb(hua0oB pacTBOPUM B CysIbpuIE aMMOHUS?

21. HanumuTe ypaBHEHHUS PEAKIIHA, C TOMOIIHIO KOTOPBIX MOXHO OCYIIECTBUTH MPEBpa-
HICHUSI:

SnCls — SnSz — Na2SnSs

22. HaxoxJeHue repMaHusi, 0JIOBa, CBHHIIA B IPUPO/IC.

23. TlomyueHue MeTaJlIOB:

- BOCCTAaHOBJICHHE - OKCHJIOB, XaJIbKOTECHH/IOB, COJIEH BOJIOPOIOM;
- OKCHJIOB, COJICH yTIIepOIOM;
- DIIEKTPOJIH3.
24. TlpuMmeHeHuerepMaHus, 0JI0Ba, CBHHIIA U UX cOeMHEHMA. Tunorpadckue CriaBbl, MO/1-
HIMITHUKOBBIE CIIJIABBI, IIPUIION.
JlabopaTopHble ONBITHI:

[IpaxTukym no obuiei 1 Heoprannyeckoit xumuu: [locobue 11 cryaentos By3o0B / B.1. ®po-
noB, T.M. Kypoxtuna, 3.H. [{piMmoB u ap.; nox pen. H.H. IlaBnosa, B.11. ®ponosa..- M.:
Hpoda, 2002.- 304c.

JLP. Ve 32. ¢c. 218, 0n. 2,3,4, 5,6, 7,8, 12, 13, 14.

METAJIJIbI VA - TPYIIIbBI
Bomnpocsl k 3aHATHIO (BONIPOCHI co0ece0BaHUSA):

1. Hamumure 31ekTpoHHbIe GopMyiibl atoMoB AS, Sb, Bi. O0bsicHuTe XapakTep H3MeHe-
HUS YCTOHYMBOM CTENEHN OKHUCIIEHHUS U NIEPBOT0 MOTEHIIMANa HOHU3ALUMHU B TAHHOM pSY.

2. Oxapaktepusyiite ycroiunssie Mmoaudukaimu As, Sb, Bi. Kak usmenstorcs B psay P —
As — Sb — Bi MexbsIepHbIC PACCTOSIHUS YCTONYUBBIX MOTU(UKAIMI U KaK 3TO COTIACyeTcs ¢
YCHJICHHEM METaJTHIEeCKUX NMPU3HAKOB?

3. IpoananuzupyiiTe U3MEHEHUE HIIEKTPOOTPHULIATEIILHOCTH ATOMOB MBIIIbSIKA, CYPbMBbI U
BucMmyTa. [IpomimmrocTpupyiite N3MEHEHHE XUMHYECKOW TPUPOIBI TIPOCTHIX BEIIECTB B PSIIY

P — As — Sb — Bi Ha npuMepe uX B3auMOJICUCTBHS C a30THOM KUCIIOTOM.

4. Kax u3MeHSIOTCS KUCITIOTHO—OCHOBHBIEC M OKHCIITEIFHO—BOCCTAHOBHUTEIHHBIE CBOWCTBA
okcuzioB: As203, Sh203 Bi2O3, As2Os, Sbo0s, BioOs? Kakue hakTopsl BIHSIOT HA H3MEHEHHE 3THX
CBOMCTB?

5. YeM paznuyaroTcs NpoayKThl, 00pa3yrolyecs Npy pacCTBOPEHUH B LIeNI0YH OKcHa (oc-
dopa (V) u okcuaa cypbmsi (V)?

6. KakoB xapakTep H3MEHEHHsI KUCIOTHO—OCHOBHBIX CBOWCTB B psiay ruapokcuaos As(I11)
— Sb(I1) — Bi(I11)? HanummTe B MOJICKYJISIPHOM U HOHHOM BHUJI€ YPABHEHUS PEAKIU MOy YSHHUS
As(OH)3, Sb(OH)3, Bi(OH)3 1 ux B3auMOJCHCTBUS ¢ U30BITKOM KHCIOTHI M Inenoun. Kakumwu
CBOWCTBaMH O0JIAAIOT TaHHBIE THAPOKCUABI? Kak MpakTHYeCcKH OTACTUTH IPYT OT Apyra Majo-
pactBopumbie SO(OH)3 u Bi(OH)3?

7. HanuinuTe ypaBHEHHUS pEaKIHii MOTydeHus mpocrermx ruapokcuaoB As(V) u Sb(V).
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8. Kak m3mensercs BocctanoBuTenbHass aktuBHOCTE B psimy AS(I) — Sb(11) — Bi(lll) u
OKMCJIUTENBHAs aKTUBHOCTH B psmy As(V) — Sh(V) — Bi(V)? Otser o6ocnyiite 3HauennsaMu ¢ g
COOTBETCTBYIOIIHMX CHCTEM.

9. 3akoHuHMTe ypaBHEHHUS PEAKLU U pacCcTaBbTe KOAPPHUIIMEHTHI:
As + NaClO + NaOH = NasAsO; +

NaszAsOg4 + KI + H2SO4 = AsH3z + KMnOg4 + H2SO4 =
Sb + HNO3; + HCI = ShyS3 + NagS =

SbCl3 + HCI + Zn = Bi2Sz + HNO3 = Bi2(SO4)3 +
KBiOs + FeSO4 + KOH = NaBiO3+ HCl(k) =
KBiOz + Mn(NO3)2 + HNO3 = Bi(OH)3 + Cl> + NaOH =

10. HanumuTe ypaBHEHUsI pEaKUUd MOJTYYEHHUS BOJOPOAHBIX COECIUHEHUI MBIIIbSIKA,
CypbMBI 1 BUcMyTa. CTpoeHue, N3MEHEHHE JITMHBI CBSI3U U €€ MOJIIPHOCTH, 3JIEKTPOHOOHOPHBIX
CBOWCTB M YCTOHYHMBOCTH B psaAy Mojekya AsHsz -SbH3 - BiHa.

11. B cyne6HO#t MequIHe U1 JOKA3aTeNbCTBA OTPABICHHS MBIIIBIKOM HCIIOJIB3YIOT TIPO-
HeaAypy, Ha3piBaeMmyto peakiueit Mapia. CyTh mpoiiecca COCTOUT B CIEAYIOLIEM: K PACTBOPY CO-
JISTHOHM KHMCJIOTBI, CO/IEPIKaIIel paCTBOPUMOE COCMHEHNE MBIIIbsKA T00aBISIOT UHK. ['a3, Bie-
JISIOUIUIICS B pe3yibTaTe peakliuy MPOMYyCKAIOT Yepe3 CTEKIIIHHYIO TPYOKy, HarpeBaeMyro ra3o-
BOM Topenkoil. B 30He HarpeBa oOpasyercsi OJiecTsiiee KOJIbIO METATUYECKOTO MBIIIbSIKA.
Hanummure ypaBHEHUS! MPOUCXOIALINX MPOIECCOB U MOAYMalTe, 4YTo OyAeT HabII0aaThCs PU
3aMEHE COCIMHEHUN MBIIIbsIKA Ha OKCHJI CYpbMbI WU OKcuJ hocdopa?

12. KakoB xapakTep U3MEHEHHS! KUCIOTHO—OCHOBHBIX CBOMCTB B PSAy TraJloreHUIOB (oc-
¢dopa, MBIIIBSIKA, CypbMbl U BUCMyTa? B KakoMm ciydae THApOJIHN3 TaJOreHHUIOB HeoOpaTtum?
Hanummure ypasuenus ruaposusza SbCls u BiCls.

13. KakoBa npupoja cyinb(pHuI0B MBIIIbSKA, CypbMbI 1 BUCcMyTa? HamummTe peakuuu mo-
Jy4YeHUS STHUX COSAMHEHUHN U UX OTHOIICHHE K JICCTBUIO COJISTHOM KUCIOTHI M pacTBOpa Cyb(uaa
aMMOHWUSL.

14. HaxoxxaeHue MbllIbsKa, CypbMbl M BUCMYTa B ipupoe. [lonydenue.

15. [IpumeHeHue MbIIbsIKa, CypbMbl, BUCMYTa U UX coequHenuil. Crinas Byna.

6 IMJAKTHUYECKHUE MATEPHUAJIBI U1 KOHTPOJISAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OnenouHnbIe cpeacTBa, MOKA3aTEJIH M KPUTEPUH OLICHUBAHUSA KOMIIETCHIM I

Hupexc Ouenounoe IHoka3zaTenn Kpurepun onenuBanns

KOMIIe- cpeacTBo OlleHUBAHUS c()OpMHPOBAHHOCTH KOMIETEHIN

TeHIUH

OIIK-8, | Oruer mo nabopa- | Huzkwii — HEY10- | CTaBHUTCS, €CIIH JJOMYIICHBI CYIIECTBEHHBIC
[1K-2 | TopHOIt paboTe BJIETBOPUTEJIBHO | OIIMOKU (B X0J/1€ SKCIIEPUMEHTA, B 00bsIC-

HEHHH, B 0)OpPMIICHUHU PabOTHI, IO TEX-
HUKe 0e30MacHOCTH, B paboTe ¢ Belle-
CTBaMHU U MpubopamMu), KOTOpbIe HE HC-
MPaBJIAIOTCA JJaXe 0 yKa3aHUIOo MIpernoia-
BaTesl.

[ToporoBblif — y0- | CTaBUTCS, €CIH JTOMYIIEHBI OJJHA-/IBE CY-

BJICTBOPUTCIIBHO NIECTBCHHBIC OILINOKHU (B X0[4€ SKCIIEpu-
MEHTa, B 00bSICHEHUH, B 0()OPMIICHUH pa-
0OTBHI, TI0 TEXHUKE OE30MaCHOCTH, B pa-
60Te C BelecTBaMH 1 MpUOOpaMu), KOTO-
pBIE UCTIPABIISIOTCS C TIOMOIIBIO MPETo/a-
BaTeJsl.

ba3oBsIii — xopomo | a) paboTa BEINIOIHEHA IPABUITLHO, O€3 Cy-
IIECTBECHHBIX OH_II/I6OK, CIACJIaHbI BBIBOJBI,
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6) AOITYCTHUMBI: HCIIOJIHOTA ITPOBCACHUS UIIU
o(hOpMIICHHS SKCIICPUMEHTA, O/IHA-][BE HE-
CYIICCTBCHHLIC OILIHOKH B IMMPOBCACHUHU NI
0(hOpMIICHHHU YKCIICPUMEHTA, B IPABHJIAX
paboThI C BelleCcTBAMU M IpubopaMu

Bricokuii — o1-
JIMYHO

a) paboTa BBIITOJIHEHA TTOJTHO, TIPABUIIBHO,
0e3 CyIIeCTBEHHBIX OIIMOOK, C/CTaHbI BbI-
BOJIBI;

0) SKCIIEpHMEHT OCYIIECTBIICH 10 IUIaHy C
y4ETOM TEXHUKH 0€3011aCHOCTH U ITPABHJI
paboThI ¢ BemecTBaMU 1 IpUOOpamu;

B) IMEIOTCS] OPraHU3aLMOHHBIC HABBIKH
(moIepKUBaeTCA YMCTOTA pabovYero Mecra
¥ TIOPSIOK Ha CTOJIe, SKOHOMHO HCIIOJIB3Y-
FOTCS PEAKTHBBI).

YK-1,
OIIK-8,
[1K-2

KomnnokBuywm, co-
OecemoBanue

Hu3skuii —Heyno-
BJIETBOPUTEIILHO

- HE3HAHUE MTPOrPAMMHOT0 MaTepUaa;
- IIpHU OTBECTC BO3HUKAIOT OHII/I6KI/I,

- 3aTPYJHCHUS MPH BBIMOJHEHUH IMPAKTH-
YECKHUX padoT.

IToporossiit —
YAOBJIETBOPU-
TEJIbHO

- YCBOEHHUE OCHOBHOT'O MaTepHaa;
- IPU OTBETE JOIMYCKAIOTCs HETOYHOCTH;

- IIPY OTBETE HEJIOCTATOYHO MPaBUJIbHBIC
(OpMYIHPOBKH;

- HapylIeHUE MOCIeA0BaTEIbHOCTH B U3-
JIO’KEHUH MPOTPAMMHOT0 MaTepHaa;

- 3aTPy/HEHHsS B BBIIIOJIHEHUU MpaKTHUe-
CKHX 3aJaHuM.

baz3oBrIil — X0-
pouio

- 3HaHUE IIPOTPAMMHOI0 MaTepHaa;
- TPAaMOTHOE U3JIOXKEHHUE, 0€3 CYyIIeCTBEH-
HBIX HETOYHOCTEHN B OTBETE Ha BOIIPOC;

- IPaBUJIbHOE MPUMEHEHNUE TEOPETUUECKUX
3HAHUI;

- BJIaJICHUE HEOOXOIMMBIMU HaBBIKAMHU TIPU
BBIIIOJTHEHUU M IPAKTUYECKUX 3a/au.

Bricokuii — oT-
JINYHO

- IIy0OOKOE U MPOYHOE YCBOCHHUE MPO-
IPaMMHOT'O MaTepUaa;

- MMOJIHBIE , TTOCTICIOBATEIbHBIE , TPAMOT-
HBIC Y JIOTUYECKHU M3JIaraeéMble OTBETHI TIPU
BUIOU3MCHCHUU 3alaHUA;

- CBOOOJIHO CITPABJISIOIIMECS C TOCTABJICH-
HBIMHU 3a1a4aMiU, 3HaHUA MaTepI/IaJ'Ia;

- IPaBWJILHO 00OCHOBAHHBIC IPUHSATHIC pe-
IICHUS,

- BJIaJICHUE PAa3HOCTOPOHHUMHU HABBIKAMU U
HpI/IeMaMI/I BBITIOJTHCHU A HpaKTI/I‘IeCKI/IX pa-
00T.

OIIK-8,
[1K-2

Kontposnbnas pa-
6oTa

Husknii — HEey 10-
BIIETBOPUTEIILHO

JTOTTY CTHJT YUCJIO OIITMOOK M HEJIOUETOB Ipe-
BOCXOJIAIllee HOPMY, TP KOTOPOM MOXKET
OBITH BBEICTABJICHA OILICHKA «3»
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IToporossrii —
yIIOBJIETBOPH-
TEJIBHO

€CITU CTYJIEHT MPABUIBHO BBITOJHUII HE
MEHEee TI0JIOBUHBI PA0OTHI WIIH JOMYCTHIL:
He 0osee IBYX TpyObIX OMMOOK; MIIN HE
OoJiee oJTHOM TpyOO U OTHON HErpyOOid
OMOKH ¥ OHOTO HEJ0YeTa; WK He Oosee
JIBYX-TPEX HErPyObIX OIMIMOOK; MM OJTHOM
HerpyOoii omuOKY M TpexX HEJJOYETOB; HITH
IIPY OTCYTCTBUH OIIUOOK, HO MIPU HATHYUH
YeThIPEX-TISITH HEJ0UYETOB.

bazoBrlii — x0-
po1io

CTYJIEHT BBIIIOJIHUI pabOTy MOJTHOCTHIO,
HO JIOIYCTHJI B HEMl: He OoJiee OHOM He-
rpy0oii OIMOKY U OAHOTO HEJA0YETa WK
He 0osiee TBYX HEI0YECTOB

Bricokuii — ot-
JINYHO

paboTa BbInoNIHEHA 0e3 OMMO0K, YKa3aHbl
BCE pacyeTHBIC POPMYIIbI, SAUHUIIBI U3ME-
peHusi, 6e3 OIMOOK BBITOJIHEHBI MaTeMa-
TUYECKUE PACUCTHI

Y4yeOHble 3a1aun

Hu3skuii —Heyno-

A0IYCTHII YUCIIO OIINOOK H HEO04YC-

BJICTBOPUTEJIBHO | TOB MPEBOCXOASALIEE HOPMY, IIPU KOTOPOH
MOKET OBITh BBICTABJICHA OLIEHKA «3»
IToporossrii — CTYJEHT IIPaBUJILHO BBLIITOJIHWII HE MEHEE
yJIOBJIETBOPH- HIOJIOBHHBI Pa0OTHI HJIH AOIYCTII: He 00-
TEJIbHO jee IByX IpyObIX omKMOOK; WK He Ooiiee

OJIHOM rpy0OoO¥i U 0HOM HerpyOoil omHOKu
Y OJTHOTO HeJloueTa; I He OoJiee AByX-
TpeX HerpyObIX OMMOOK; I OJTHOU He-
rpy0Ooi OLIMOKYU U TPeX HEAOUYETOB; UITH
pU OTCYTCTBUU OLIMOOK, HO NP HAJTMYUU
YEeTBIPEX-TISITH HEJIOYETOB.

baz3oBrIil — x0-

CTYACHT BBIITOJIHUJI pa60Ty IIOJIHOCTBIO, HO

potio JIOTIYCTHJI B HEl: He OoJiee OHON HerpyOoi
OLIMOKM M OJTHOTO HeJoYeTa WK He Oojiee
JIBYX HEJIOYETOB
Boicokuit — paboTa BbINIOJHEHA 0€3 OMNOOK, yKa3aHbl
OTJINYHO BCE pacueTHbIe (POPMYIIbI, EAMHUIBI U3Me-

pcHus, 0¢3 oIMOOK BBINOJHEHBI MaTeMa-
TUYCCKHUE PACUYCThI

YK-1,
OIIK-8,
[1K-2

Pedepar

Hwuskuii — veyno-

Tema pedepara He pacKpbITa, OOHAPYKH-

BJIETBOPUTENIBHO | BA€TCS CYIECTBEHHOE HEIIOHUMAaHHUE MIPO-
ONIeMBbI.
[Toporossrii — HMMEIOTCS CYIIECTBEHHBIE OTCTYILUIEHUS OT
YAOBIIETBOPH- TpeboBaHuil Kk pedepupoBanuio. B yactHo-
TEJIBHO CTHU: TEMa OCBEIICHA JINIIb YaCTUYHO; J10-

MyIIEHB! PaKTHYECKUE OIUOKH B COJIEp-
aHuW pedepara WU PH OTBETE Ha J10-
MOJTHUTEJIbHBIE BOIPOCHI; BO BpeMs 3a-
INUTHEI OTCYTCTBYCT BBIBO.

baz3oBrIil — x0-
pomuio

OCHOBHBIE TpeOoBaHUs K pedepaTy u ero
3al[UTE BBIITOJIHEHBI, HO IIPU 3TOM JIOIY-
IIEHBI HEJOUETHI. B 4acTHOCTH, MMEIOTCS
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HETOYHOCTHU B U3JIO)KEHUU MaTepuaa; oT-
CYTCTBYET JIOTHYECKAs! TIOCIIeIOBATEIb-
HOCTb B CYXKJICHUSX; HE BBIIEP)KaH 00bEM
pedepara; UMEIOTCS YIIyIIeHUs: B 0hOpM-
JICHWH; Ha JOMOJIHUTEIBHBIE BOTIPOCHI TIPH
3alIUTEe JaHbI HENOJIHBIC OTBETHI.

Bricokuii — o1-
JINYHO

BBITIOJTHEHBI BCE TPEOOBAHUS K HAITUCAHUIO
U 3ammTe pedepara: 0003HaUeHa mpodiema
n o0oCHOBaHa €€ aKTyaJbHOCTh, CJEJIaH
KPaTKHid aHaJIN3 Pa3IMYHBIX TOYCK 3PEHUS
Ha paccMaTpUBacMylo MpoOieMy U JIo-
THYHO W3JIOKEHAa COOCTBEHHAs MO3MIINSA,
c(hOpMyJIUPOBAHBI BEIBOJIBI, TEMa PACKPHITA
MOJIHOCTBIO, BBIJIEP)KAaH O0BEM, COOIIO-
JeHBI TpeOOBaHUs K BHEITHEMY OgopMIie-
HUIO, TaHbI MIPaBUJIbHBIC OTBETHI HA JIOTIOJI-
HUTEJIBHBIC BOITPOCHI.

VK-1, Tect Huzknit — no 60 3a BEPHO BBINIOJHEHHOE 3aJaHUE TECTUPYE-
OIIK-8, 0aJu10B (HEyJ0BJIe- | MBIH MOTy4YaeT MAKCUMAJIbHOE KOJIMYECTBO
ITK-2 TBOPHUTENHHO) 0aJIoB, MPEAyCMOTPEHHOE AJIs 3TOTO 33/1a-
— HUS, 32 HEBEPHO BBITIOJTHCHHOE — HOJIb Oas-
Ioporossrit — 61- noB. [Tocne mpoxoxkaeHus Tecta CyMMHPY-
75 banos I0TCS Pe3yJIbTAThl BHITIOJHEHHS BCEX 3aja-
(ymoBieTBopu- —
TerHO) [TogcunThIBaETCSt IPOIIEHT MPABHIBLHO BbI-
Bazospiit — 76-84 | 1o inenmpix 3amanmii TecTa, IOCIE YEro
6an1108 (XOPOIO) | 5101 MpoEHT MEPeBOMNTCS B OLEHKY, Y-
KOBOJICTBYSICh YKa3aHHBIMH KPUTEPUSIMU
Beicokuit — 85-100 | OMCHUBAHUAL.
0aioB
(oTnHM4HO)
VK-1, | CamocTtosTenn- Huskuit — HEey10- | TOMYCTHIT YKCIIO OMHMOOK U HEJOYETOB Ipe-
OIIK-8, | mas pabora BJIETBOPUTENILHO | BOCXOJSIIEE HOPMY, MPU KOTOPOH MOMKET
[1K-2 OBITh BLICTABJIEHA OLIEHKA «3»
[Toporoserit — €CJIA CTYJICHT MPABUILHO BHITIOTHIIT HE
yIOBJIETBOPH- MeHee MOJIOBUHBI paOOThI WIIH JTOTYCTHIIL:
TEJIBHO He 6oiee IBYX IpyObIX OMNOOK; I HE

6osiee 0JJHOM TpyOOIt 1 OTHOM HErpyOoit
OIIMOKY 1 OZJHOTO HeJl04eTa; MK He Ooiee
JIBYX-TpeX HErpyObIX OIIMOOK; MM OJHOM
Herpy0o# omMOKHU U TpeX HEJ0YETOB; WIH
IIPU OTCYTCTBUU OIMIMOOK, HO TIPU HAJTMUUHU
YeTHIPEX-TISITH HEJ0YETOB.

baz3oBrIil — x0-
pomuio

CTYJIEHT BBITIOJIHUI paboOTy MOJTHOCTHIO,
HO JIOITYCTHJI B HEW: He OoJjiee OHOM He-
rpy0Ooit OMOKY ¥ OJHOTO HEJA0YETa UK
He 0oJiee IBYX HEJIOUYETOB
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Bricokuit —o1- | paboTa BBINIOJIHEHA 0€3 OIUO0K, YKa3aHbI

JTMYHO BCE pacyeTHbIC (POPMYJIBI, CTUHHIIBI H3ME-
penus, 6e3 omnOOK BHIIOJIHEHBI MaTeMa-
THYECKHE PACUETEHI

6.2 IlpomMe:kyTOUHASI aTTECTALMS CTYJAEHTOB MO TUCUMUILINHE

Kpurtepun onieHUBaHNS YCTHOTO OTBETA HA JK3aMeHe

Ounenka «5» (OTJIMYHO) CTaBUTCS, €CIIU CTYJCHT:

1) moHO PacKphITO COoIepPIKaHNE MaTepualia Ouera;

2) Matepual U3JI0KeH I'PAMOTHO, B OIPEICICHHOI JIOTHYECKO TTOCIIeJ0BATEIbHOCTH,
TOYHO MCIIO0JIb3YETCs TEPMUHOJIOTHS;

3) mokazaHO yMEHHE HJUTFOCTPUPOBATh TEOPETHUCCKUE MOJI0KEHUSI KOHKPETHBIMU ITPH-
MepaMHy, IPUMEHATh UX B HOBOI CUTyalluH;

4) npoEMOHCTPHPOBAHO YCBOCHHE PaHEe U3YUYCHHBIX COITYTCTBYIOIIUX BOIPOCOB, CHOp-
MHPOBAaHHOCTb M YCTOMYMBOCTb KOMIIETEHIINI, YMEHUI U HABBIKOB;

5) oTBeT MpoO3ByYAT CAMOCTOSATEIbHO, 0€3 HABOASAIINX BOIPOCOB;

6) momymieHbI OJTHA — JIBE HETOYHOCTH IPU OCBELICHUH BTOPOCTEIICHHBIX BOIIPOCOB, KO-
TOPBIE UCIIPABIISIFOTCS 110 3aMEYaHMIO.

Ouenka «4» (XOpo10) CTaBUTCS, €CIIH:

OTBET CTYJICHTa YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5», HO IIPHU 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

1) B M3JIOKEHUU JOMYILICHBI HEOOJIBIINE TPOOEIIBI, HE HCKA3UBIINE COJCPIKAHNUE OTBETA;

2) JOMYUICHBI OJIMH — JIBa HEJJ0YETa ITPU OCBEIICHUH OCHOBHOT'O COJICPKAHUSI OTBETA,
VICIIPABJICHHBIE 110 3aMEYaHUIO DK3aMEHATOPA;

3) nomyuieHsl onMOKa wim 0oJiee AByX HEOYETOB MPU OCBEIICHUN BTOPOCTEIICHHBIX
BOIIPOCOB, KOTOPBIE JIETKO MCIPABIIAIOTCA [0 3aMEYAaHUIO SK3aMEHATOPA.

Ounenka «3» (y10B/J1€TBOPUTEIbHO) CTABUTCS, €CIIU:

1) HemoJHO WM HEMOC/IeIOBATEIbHO PACKPBITO COJCPIKAHNE MaTepraia, HO OKa3aHo
oO11ee MOHMMaHUE BOIIPOCa U MPOIEMOHCTPUPOBAHBI YMEHUS, I0CTATOUYHbIE /TS 1ajbHEHNIIIero
YCBOEHHS MaTepHaa;

2) MMEJUCh 3aTPYAHCHHUS WK JOMYIICHBI OMIMOKH B ONPECICHUY MTOHSATHIA, HCIIOIb30-
BaHUU TEPMUHOJIOTUH, UCIIPABJICHHBIE MI0CIIE HECKOJIBKUX HABOISALINX BOIIPOCOB;

3) MpH HEMOJIHOM 3HAHUH TEOPETHUYECKOTO MaTepHaa BbIsBICHA HejocTaTouHas chop-
MHUPOBAaHHOCTb KOMIIETEHIIMI, YMEHUI U HABBIKOB, CTYIEHT HE MOXKET IPUMEHUTH TEOPHUIO B HO-
BOW CHUTYAIIUH.

Onenka «2» (HeyA0BJICTBOPHUTEIBHO) CTABUTCSI, €CIIN:

1) He pacKpbITO OCHOBHOE COJICpXKAHUE YyUeOHOrO MaTepuala,;

2) oOHapy>KeHO HEe3HAHHE WM HeTIOHMMaHue OoJbIel Wi HanboJiee BaXKHON YacTh
y4eOHOro MaTepHana;

3) nmomymieHbl OMKOKY B OTIPECIICHUH TIOHSTHI, TIPU UCIIOIb30BaHUU TEPMUHOJIOTHH,
KOTOpBIE HE UCHPABIIEHBI OCIE HECKOJIBKUX HaBOJISALIUX BOIIPOCOB.

4) He cOpMUPOBAHBI KOMIIETCHIIMH, YMEHHUS H HABBIKH.

IIpumepHBIii NepedyeHb BONPOCOB K IK3aMeHy

1. Bomopon. Ctpoenue aroma Bogopoja. [lonoxxeHne Boiopoaa B NEPUOAUYECKON CH-
cTeMe XUMHUYECKHUX deMeHTOB. M3oTomsr Bomopoaa. CTpoeHHe MOJIEKYJbI Bogopoaa. dusude-
CKHME U XMMHYECKHe CBOMCTBa Bojiopoaa. CoelMHEeHHs] BOJOPOa ¢ METaNIaMU U HEMETaJLJIaMu,
NUX KUCJIIOTHO-OCHOBHBIC 1 OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC CBOﬁCTBa.

2. Tanorensl. O0Imas XxapakTepUCTUKA aTOMOB JIEMEHTOB U MPOCTHIX BellecTB. Bzanmo-
JIEUCTBUS raJIor€HOB ¢ BOJ0poioM. ["anorenoBonopoasl. [lonydyenue, cBOMCTBA U TPUMEHEHUE.
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3. TanoreHoBomopoaHbIE KUCIOTHL, X coyid. CpaBHUTENbHAS XapaKTEPUCTUKA CUITBI Ta-
JIOT€HOBOJJOPOIHBIX KUCJIOT U BOCCTAHOBUTENBHBIX CBOMCTB X aHNOHOB. HanpaBineHHOCTh peak-
LUK MEXy rajJOreHaMu U BEIECTBAMHU, COACPKAUMU IaJIOr€HUA-HOHBI.

4. ®@top. Pacnpoctpanenue Gpropa B npupoze, crnocodsl noiaydenus. Guznyeckue u Xu-
Muyeckue cBoictBa Gpropa. Coeaunenus ¢ropa ¢ MeTayiaMi U HeMeTaiamMu. OTOPOBOJOPOLI,
noJy4eHue u cBoricTBa. OTopoBogOpOaHAS KUCIOTa, Ppropuasl. PTopun kucioposa. Ilpumene-
HUe TOpa U €ro COeIMHEHUM.

5. Xnop. Haxoxnaenue B npupose, u3oromnsl. [lonydenue xnopa, ero Gu3nveckue u Xu-
MHUYecKre cBoicTBa. [IpuMeHeHue xaopa u ero coequHeHui. OxpaHa okpy karolei cpeibl OT 3a-
IPA3HEHUS XJIOPOM.

6. XiopoBOIOPOA, COMSTHAS KUCIIOTA: IPOMBIIICHHBIE U J1a00paTOpHbIE CIIOCOOBI MOITY-
yeHus. CoequHEeHNs XJIopa C MeTalIaMu, (pU3HYecKie i XUMUYECKUE CBOWCTBA COSAUHEHUM, TPH-
MeHeHue. BzanmozeicTBre xjiopa ¢ BOJI0H, IEeI04YaMH U IPYTUMHU CJI0KHBIMU BELLIECTBAMH.

7. Kucnopognsle coeAMHEHUs XJIOpa: OKCHUJbI, COMU. ['MmoxyiopuTel, OenuiibHas HU3-
BECTb. XJIOPUTBHI, XJIOPATHI, IEPXJIOPATHL.

8. XiopHoBarHcTasi, XJIOPHOBATAs!, XJIOPUCTAsi U XJIOpHAast KUCIOThl. CpaBHEHUE CHIIBI,
MIPOYHOCTH U OKUCIIUTEIIbHBIX CBOMCTB OKCOKHUCIIOT XJIOpPA, CTEPEOXUMHUS UX aHHUOHOB.

9. Bpowm. Mox. PacipocTparenne B IPHpPO/IE, MOTyYeHHE B JaGOPATOPHH H B IPOMbIII-
neHHocTu. PU3NYECKUe U XUMUYECKHE CBOICTBa Opoma u ioaa. CpaBHUTENbHAS XapaKTepUCTUKA
OKCOKHCJIOT I'aJIOTEHOB C OJJUHAKOBBIMH CTETIEHSMHU OKHUCIEHUSI KHUCIOTOOOPa3yIOIUX 3JIEMEHTOB.

10. Kucnopoa. U3otomnsl kucnopoga. CTpoeHre MOJIEKyJIbl KUCIOPOa, €ro rnapamarHe-
tu3M. usnueckue U XUMHUYECKUE CBOMCTBA Kuciiopoaa. Poib kucinopona B npupoje. AmioTpo-
nust kuciaopoaa. O30H. XuMUYECKHe CBOMCTBA 030HA, €ro MoTydYeHne, 00pa3oBaHue B IPUPOJE.

11. A3otHas kucinoTa. DJIEKTPOHHOE CTPOCHHUE U I'€OMETPUsl MOJEKYJbl. XUMUYECKUE
CBOMCTBA a30THOM KHUCJIOTHI: B3aMMOJICHCTBHE C METAJIJIaMU U HEMETAINIAMU KOHLIEHTPUPOBAHHOM
U pa30aBieHHON a30THOM KucaoThl. Hutpartsl. Tepmuueckoe pasinoskeHrne HUTPaToB.

12. BopoponHsle coeauHeHus kuciaopoaa. Boxa u nepokcua Bogoposaa, COCTaB U dJeK-
TPOHHOE CTPOEHHE HX MoJieKysl. KHCIOTHO-OCHOBHBIE M OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa Nepokcuaa Bogopoza. [lepokcuipl MeTamioB, MX MOJYyYEHUE, CBONCTBA U IPUMEHEHHUE.

13. Cepa. Cepa B mpupojae. Amtotponusi cepbl. OU3ndeckne U XUMUYIECKHUE CBOHCTBA
ceprl. CepoBOIOpPOJ, €ro CTpoeHue, (GU3NYecKue U XMMHYECKHe CBOWMCTBA, (hu3mnonornyeckoe
nercteue cepoBoiopoaa, ero [IJIK. CepoBomopoiHas KMUCIOTa U CyJIb(PHUIbI, UX BOCCTAHOBUTEIIb-
HBIE cBOiicTBa. ['maponus cynbdumos.

14. Cenen u Temtyp. PacnpocTpanenue B Ipupoe U UX NojydeHue. AJuIoTponus ceaeHa
U Tejutypa. Puznueckue u XuMudeckue cBoiictBa. CoequHEHUs C BOJAOPOJIOM U MeTalllaMU. Xa-
PaKTEPUCTUYECKNE COETUHEHMSI | TU- U TPUOKCH/IBI CEJIEHA U TeJUTypa, CeJIeH- U TeJUTypcoaepKa-
1IME KUCTOTHI, UX COJH.

15. Oxkcun cepsl (1V): ero ¢pusznueckue u XMMHUYECKHUE CBOWCTBA, TJaOOpaTOpPHBIE U MPO-
MBINUIEHHBIE cIOCOOBI monyueHusi. @usuonorudeckoe neiicteue u I[1JIK. Xumuueckue cBoiicTBa
CEPHUCTON KUCIIOTHI U CyNb(UTOB. THOCEpHast KUCIOTa U THOCYIb(AThl, UX IPUMEHEHUE U CBOII-
CTBa.

16. Oxcwun cepsl (V1), ero pu3udeckune n xumudeckue cporictsa. Ceprast kuciiota. CBoM-
CTBa KOHIICHTPUPOBAHHOW U pa30aBIIEHHON cepHOU KUCTOTHI. COM CEPHOM KUCIOTHI, HX HAXO0XK-
JIEHUE B MPUPOJIE, CBONCTBA U IPUMEHEHHE.

17. Azot. Azot B npupoze. CTpoeHue MOJEKYJbl a30Ta U NMPUYUHBI €€ YCTOWYMBOCTH.
DuU3nYeCKne 1 XUMHYECKHE CBOMCTBA a30Ta. HUTpu bl MeTaiuioB. A30TUCTOBOAOPOIHAS KUCIOTA
Y a3U/JIbI.

18. Ammmak. DIEKTPOHHOE CTPOCHUE W TE€OMETPHs MOJIEKYJbl. DU3nuecKue u XuMude-
CKHe cBoMcTBa aMmMuaka. Cojii aMMOHMS, UX CTPYKTypa U cBoicTBa. ['uapasun. ['mapokcunaMuH.
CrpoeHue MOJIEKYJl U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE CBOMCTBA BOAOPOJIHBIX COCOUHEHUN
azoTa.
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19. Kucnopoansie coenuaeHus a3ota. OKCHJIBI a30Ta: CTPOSHUE MOJICKYJI, YCTOMYUBOCTb,
II0JIy4Y€HHUE U CBOMCTBA. A30THCTask KUCII0TA, HUTPUTHI.

20. Pacnpoctpanenue B mpupoe, NodyuyeHue u noauMopdusm moliibsika. Gusnueckue u
XMMHUYECKHE CBOMCTBA. APCHH, T€OMETPHS MOJIEKYJIbl U XUMHUECKHUE cBOMCTBA. OKCHU/IBI MbIIIIb-
AKa, €r0 KUCIOPOJAHBIE KUCIOTHI U cojii. CpaBHEHHE CBOKMCTB MbILIbSIKA U €0 COEAMHEHUN C aHa-
noramu gocdopa u azoTa.

21. ®ochop.Baxkueitmme npupoaHbie coeruHeHus1 Gocdopa, moaydeHne. AUIOTPOIH
dochopa. Pusznyeckre U XUMUYECKHE CBOICTBA (hocdopa. buHapHbie coeTMHEHNS ¢ MeTalIaMu
u HemeTayutamu. CpaBHEHHE Tr€OMETPUH MOJIEKYJ M CBOUCTB (hochuHa U aMMHUAKA.

22. Kucnopoausie coequaenust hocopa. Oxcuast pochopa. OxcodochopHbie KUCTOTHI.
Conu oprodochopHOit KUCIOTHI, UX MpaKTUYecKoe TpuMeHenue. buonoruueckas pois pocdopa,
dbocdopHbIe y10OpeHUSI.

23. Yrnepon.Yriepoa B mpupoje. AJUIOTPONHs yriepoja: aiMas, rpadur, kapouH. Xa-
pakTep THOpUAM3AIMN aTOMHBIX OpOWTalel yriepona B aUIOTPONHBIX (popmax. XUMHUECKHUE
cBolicTBa yriepoja. [IpakTuueckoe nCronb30BaHNE BOCCTAHOBUTEIBHBIX CBOKCTB yriiepoaa. Bo-
JIOPOJIHbIE COEAMHEHMSI YIiIepoJa. YTIEpoa B OpraHMuecKux coenquHeHusx. Kapouapl MeTanos,
uX 00111asi XapaKTepPUCTHKA.

24. Kucnopoansie coenuaenus yriepona. Okcun yriiepona (Il), crpoenne, pusndeckue u
xummuueckue cporictBa. Okeup yriaepoaa (1V), crpoenue ero Monekyssl, pu3ndeckre U XuMuye-
ckue cBoiictBa. [IpoMbliieHHbIE U J1A0OPATOPHBIE CLIOCOOBI MOTYUYEHHUS.

25. YronbHas kucnora. KapOoHatsl ¥ ruipokapOoHaThl, pACTBOPUMOCTb, THIPOIIU3, TEP-
MHUYECKAsl YyCTOMYHUBOCTb.

26. Kpemnuii u ero coeguHenus. [IpomMbiiiuieHHbIE U Ta00OPATOPHBIE CIIOCOOBI TOTYUEHUS
KpEMHHUS U ero npuMeHeHue. BoiopoaHbie coelMHEeHNsI KPEMHUS, UX OTIUYUE OT YIIIEBOIOPO/I0B.
Cwimmumasl metawioB. Jnokeua kpemuusi. KpeMuueBbie KUCIIOThL. CUIIMKATHI.

27. OcHOBHBIE BUIIBI Py, HX oOoramienue. BakHel e MeTo bl IOTyYeHUS] METAJIIOB M3
PYA.

28. B0O3MOXHOCTH MOyYEHUS] METAIIOB AJIEKTPOJIM30M PACTBOPOB M PACILIaBOB.

29. OOmue XUMMHYECKHe CBOMCTBA METAJIOB. DJIEKTPOXUMHUECKUI MEXaHU3M B3aHMO-
JEHCTBHUS METAJUIOB C BOJIOM M BOJHBIMU PACTBOPAMHU AJIEKTPOJIUTOB.

30. OOmias xapakTepruCTUKa aTOMOB 3JIEMEHTOB IIaBHOW noArpynmsl | rpynmel. Ouzude-
CKHE€ U XUMUYECKHE CBOMCTBA IIET0YHBIX MeTaIoB. CrIocOOBI OMyUEHUSs 1IE€I0YHBIX METAJIOB.
[TpaBuia xpaHeHHs U TEXHHMKA 0€30MaCHOCTH NMPH padoTe CO IIETOYHBIMHU METaJUIaMHU.

31. Baxwneiinie OnHapHBIE COSAMHEHUS MIETOYHBIX METAJUIOB: THIPHIBI, OKCHIBI, IEPOK-
CHJIbI, TJIOTE€HUIBL, CyIb(GuabL. MIX B3auMoseiicTBue ¢ Booi. [ uapokcuabl. Mepbl mpeaocTopox-
HOCTHU IIpH padoTte co menouyamu. Cosu meNouHbIX MeTallIoB. PU3NYeCKne U XUMUYECKUE CBOM-
ctBa. ['uaponus comuen.

32. OO0mas XxapakTepuCTHKA aTOMOB JIEMEHTOB I1aBHOM moArpynmsl || rpymmer. Mctopus
OTKPBITHUS 3JI€MEHTOB TJ1aBHOM noarpymnisl || rpynmnsl. PacnpocTpaneHHOCTB B 3eMHOM Kope, U30-
TONHBIA COCTaB, BAJKHEHIIUE MPUPOAHBIE cOeAMHEHUsS. PU3MYECKHE U XMMUYECKUE CBOMCTBA
IpoCThIX BemiecTB. [loBeieHne MeTaIOB B peabHBIX aTMOC(EPHBIX ycnoBusax. [IpaBuna xpaHe-
HUS MIEJIOYHO3EMENBHBIX METAIIJIOB, MEPBI TPEIOCTOPOKHOCTH IIPpU paboTe ¢ HUMHU.

33. Baxwneiine OMHapHbIE COCTUHEHUS LIETIOYHO3EMENIbHBIX METAJUIOB; THJIPHJIBI, OK-
CHUJIbI, IEPOKCHUIbI, TATIOTeHU/IbI, CyNbdubl. X B3aumoeiicTBHE C BOAOH.

34. T'uapoxcuasl metamuioB || rpynmel rmaBHoOM nmoarpynmnbsl. Heramenas u ramieHas u3-
BecTh. CBOIICTBa, MOJTydeHHE U puMeHeHue. JKecTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHHSI.

35. Amomunuii. Uctopust oTKpbITHs. PacnipocTpaHeHHOCTh B 3eMHON KOpe, BayKHEHIIne
npupoHble coequHeHus. dusnueckne U XMMUYECKUE CBOICTBA aIFOMUHMS, €ro noiyuyeHue. [pu-
MEHEHHE aIFOMUHUS U ero cruiaBoB. OKCHJ allOMUHUS, (PU3HUYECKHEe U XMMHUYECKHE CBOMCTBA.
AJIIOMUHOTEPMHUSL.

36. T'mapokcup amoMuHUs, XUMAYecKue cBoiictBa. Conu amroMuHUS. [ UaApOIU3 coe.
XUMHUYECKUE CBOMCTBA U NMPUMEHEHHUE. [ UapOKCOaTIOMUHATHI.
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37. Tannuit, uHaui, Tasui. GU3NYECKUe U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB, UX
MpaKkTUYECKOe MpUMeHeHne. Baxkueime coeIMHEHUS | OKCUIbI, TUAPOKCUIBI, COJH.

38. OmnoBo, aitotporHbie hopMbl. Du3nyeckne u XuMU4IecKrue cBoicTBa. OKCHUIIBI M TH]I-
POKCHJIBI, UX KHCIOTHO-OCHOBHBIC M OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC CBOMCTBA. 0- U [3-0JI0-
BSIHHBIC KHCIOTHl. BoccTaHOBUTENBbHBIE CBOWCTBA coenuuenuii onoBa (II). I[lpumenenue u momy-
YEHHE 0JI0BA.

39. Ceunen u ero coenuuenus. [lomydyenue, pusnyeckue 1 XuMUYECKHE CBOMCTBA. AJLIO-
TPOMHUS CBUHIIA U €0 COSAMHEHUH.

40. CypeMma, BucmyT. CpaBHeHHE (DU3NYECKUX U XMUMHYECKHUX CBOMCTB CYpbMbI U BHC-
MyTa. OKCUIBI, TUAPOKCHU/IBI U TAIOTEHHUIBI CYpbMbl U BUCMYTa. [ M1posin3 cosiel CypbMbl U BHC-
MyTa. CpaBHEHHE OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIX CBOMCTB COSIMHEHU CypbMbI U BUCMYTA.

6.3 OneHouHbIe cpeacTBa ISl NPOBEPKH YPOBHS ¢()OPMHUPOBAHHOCTH KOMIIETEHM I
YK-1, OIIK-8, IIK-2

TecTsl comeprkar ciaeayroIre TUTTBI 3aTaHUI

Ne 3ama- Bec 3apa- | Pe3yabTaT oneHuBaHus (0aJ1bl, MOJy4YeH-
Tun 3aganus HUSA HbIe 32 BBINOJHEHHE 3a]aHusl / XapaKTe-
st (0am) PUCTHKA NPABUJIBLHOCTH 0TBETA)
3a/IaHMsl 3aKPBITOTO 1,2,3 1 Oamn 1 6 - moysiHOE MpaBWIIBHOE cOOTBETCTBHE; ()
THTIA C BELIOOPOM O/I- 0 - ocTajibHbIE Cllydyan
HOTO TTpaBUILHOTO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 4.5,6,7 |2 0auia 2 6 — MOJIHOE MPABHIIBHOE COOTBETCTBUE (T10-
THUIIa C BBIOOPOM He- CJIeIOBATENFHOCTh BAPUAHTOB OTBETA MOKET
CKOJIbKHMX ITPaBUIIb- ObITh MI000H); 1 6 — ecnu JomyIlieHa OaHa
HBIX OTBETOB (3 U3 6) omuOKa / OTBET MPaBWJIbHBIN, HO HE TIOJHBIH;
0 6 — ocTanbHBIC CITyYan
3aJIaHuUs 3aKPHITOTO 8,9 2 bajuta 2 © — moJTHOE MPaBUIIBHOE COOTBETCTBHE; 1 O
THIIa HA YCTaHOBIIE- — €CIIM JIOTYyIIeHa OJHa olrbKa / OTBET Ipa-
HHE COOTBETCTBUA (4 BHJIBHBIM, HO HE MOJHEIN; 0 O — ocTalbHBIC
Ha 4) ciy4dau
3a/1aHH€ 3aKPBITOrO 10, 11 2 Oaiuta 2 6 — monHOe MpaBUJILHOE COOTBETCTBUE; 1 O
TUIIA HA YCTAHOBJIE- — ©CJIM JOTyIIeHa O/IHa OIMOKa / OTBET Mpa-
HHE IOCIIeI0BaTeIIb- BUJIbHBIM, HO He MOJIHBIM; 0 O — ocTaJbHBIE
HOCTH ciy4au
3aJIaHUsT OTKPBITOTO 12,13 3 baya 3 0 — moJHOE MpaBUIIBHOE COOTBETCTBHE; O O
THUTIA C KPAaTKUM OTBE- — OCTaJIbHBIE CITyYaHu.
TOM
3a/IaHMsI OTKPBITOTO 14,15 S06amioB |5 6 — mMoNTHOE TPaBUIIBHOE COOTBETCTBUE;
THUTIA C Pa3BEPHYTHIM €CJIM JIOMYyIIeHa OJHA OIIMOKa/HETOYHOCTH /
OTBETOM OTBET MPABWIBHBINA, HO HE TIOJIHBIH - 3 Oasa;
€CITU JIOMYIIEeHO Oojiee OJHOM OIMOKH / OT-
BET HEMPaBWIBHBIN / OTBET OTCYTCTBYeT — O
OatoB
Komnerenuus HNuaukarop
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- YK-1. Crioco6eH ocyiecTBIsTh HOUCK, KpH-
THYECKUIl aHaIW3 M CUHTE3 HH(OpMaIHH,
NPUMEHSTh CUCTEMHBIN TIOAXOJ TS PEIICHUS
HOCTaBJICHHBIX 33144

e VK-1.1 llemoHCTpUpyeT 3HaHUE OCOOCH-
HOCTEH CHCTEMHOI0 U KPUTHYECKOTO MBIIILIE-
HUS ¥ TOTOBHOCTH K HEMY;

e VK-1.2 HaxoauT U KpUTUYECKHU aHAIU3U-
pyeTr uHpOopMaInio, HEOOXOAUMYIO IS pellie-
HUS IOCTaBJICHHOU 3a]1a4H;

e VK-1.3 AprymMeHTHpOBaHHO (HOpMHUpYET
CcOOCTBEHHOE CYXICHHE U OLIEHKY MH(OpMa-
I[UU, MPUHUMAET 0OOCHOBAHHOE PEIICHUE

33[[3]-[1/16 1. Kakoii U3 rajioreHoB fABJIseTCHA Han0o0JIee CUJILHBIM OKHCJIHTEaeM?

1. Xnop
2. @rop
3. bpom
4. Uon
Otger: 2

3ananme 2. Kakas kucjaora oopasyercsi npu pactBopennu okcuaa cepoi(1V) B Boge?

1. Cepnas

2. CepnHucras

3. Tuocepnas

4. [TonutHoHOBas
Ortser: 2

3ananue 3. Kakoii 3j1eMeHT NMposIBIIsieT a/UIOTPONUI0 B BHje ajMa3a, rpagura u QyJie-

pura?

1. Kpemuuit
2. Yraepon
3. bop

4. ®ocdop
Otger: 2

3aganue 4. Kakue u3 nepednc/jieHHbIX CBOMCTB XapaKTepHbl AJs Boaopoaa? (Beidepure 3

BapHaHTA)

1. Haxonures B IA rpynme

2. Haxogutcs B VIIA rpymnme

3. OGpa3zyeT ruJipubl ¢ METaNIaMH

4. SIBnsieTcs TUIIMYHBIM METAIIIOM

5. meet n30TONBL: IPOTUH, AEUTEPUNA, TPUTHI
6. He B3auMozielicTBY€ET ¢ KHCIOPOJIOM

Otsert: 1,2, 3

3ananue 5. Kakue 3j1eMeHTbI OTHOCATCH K XajabkoreHam? (Boidoepure 3 Bapuanra)

1. Kucnopon
2. Azot

3. Cepa

4. ®ochop

5. Cenen

6. Yraepon
Otset: 1, 3,5
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3ananue 6. Kakue coequHeHus 00pa3yroTcs NpPH B3aUMOAEHCTBUM XJIOPa € XOJOJIHBbIM pac-
TBOpOM wienoun? (Boidepurte 3 BapnanTa)

1. Xnopun

2. 'unoxJyioput

3. Xuopar

4. Ilepxnopat

5. Bonma

6. XJ0pHOBaTUCTAasi KUCJIOTa

Otsert: 1,2, 5

3ananue 7. Kakue ajuiorponnbie Moaupukanuu xapaxkrepubl 1as ¢ochopa? (Boidepure 3
BAPHAHTA)

1. benbrit

2. Kpacupiit

3. UepHsrit

4. Xenteri

5. KopuuHeBbiit

6. IIpo3paunsblit

Otser: 1, 2, 3

3aganue 8. YcraHOBHTE COOTBETCTBHE MEKAY 3JIEMEHTOM H €ro CTeNeHbI0 OKHCJIEHHS B CO-
eIUHEHUMN:

1. Cepa B H2SO4 — +6

2. Azor B HNO:2 — +3

3. Yraepoa B CO — +2

4. Xnop B HCIOs — +7

3aganue 9. YcTaHOBHTE COOTBETCTBHE MEXKIY OKCHIOM M €r0 XapaKTepoM:
1. SOs — KucnotHslii

2. CaO — OcHoBHOM

3. A:Os — AmpotepHbIit

4. CO — HeconeoOpazyromuii

3ananue 10. PacnoJio:kure B nopsijike yBeJIu4eHHsI BOCCTAHOBUTEIbHOH AKTHBHOCTH IaJio-
TeHHI-HOHOB:

1:F"

2:CI

3:Br

4:1

Ortsert: 1234

3ananue 11. PacmoJsioskure OKCHABI a30Ta B NMOPSIAKE YBEJIMYECHHUS] CTENEHH OKUCJICHHS
asora:

1:N20

2:NO

3:NO:

4 : N20s

Otger: 1234

3ananue 12. SIBjIeHUe CylIeCTBOBAHUS 3JIEMEHTA B HECKOJIbKUX (OPMaxX Ha3bIBAETCHA .
OtBer: asoTponus
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3aganue 13. MeToa onpeesieHUsl COCTABA BeleCTBA MYTEM Pa3JIOKeHHS €ro JIeKTpuue-
CKHM TOKOM Ha3bIBaeTcsi .
OTBeT: 31EKTPOIH3

3aganue 14. O0bsicHuTe, MOYeMYy (TOP SBJISIETCH CAMBIM CHJIbHBIM OKHCJINTEJIEM CPeH ra-
JIOTCHOB.

OtBet: @TOp UMEET CaMblil MaJIECHbKUI aTOMHBIN pajinycC, BBICOKYIO JIEKTPOOTPULATEIBHOCTD U
HU3KYI0 SHEPIUIO IUCCOLUALINN MOJIEKYJIbl F2, uTO 00Jieryaer npucoeinHeHue 3JeKTPOHOB U yCH-
JIMBAET OKUCIUTEIIbHBIE CBOMCTBA.

3ananue 15. Onumure, KaK MOKHO 10Ka3aTh aM(OTEPHOCTh THAPOKCHIA AJTIOMUHUS IKC-
NnepuMeHTAJIbHO.

Oteert: 'mapokcu alFOMHHHS PACTBOPSETCS KaK B KHCIIOTaX ¢ 00pa30BaHUEM COJICH aTFOMUHUSA,
TakK U B LIeJI0Yax ¢ 00pa30BaHUEM T'MJIPOKCOATIOMUHATOB, YTO MTOATBEPKAAET €ro aM(OTEPHOCTD.

Komnerenuus HNuaukarop

- OIIK-8. Cniocoben ocymiectBisath negaroru- | ¢ OIIK-8.3 JlemoHcTpupyeT croenuaibHbIe
YECKYIO JIeATEIbHOCTh HAa OCHOBE CIICIHAIb- | HAYYHbIC 3HAHUS, B TOM YHCJIEC B MPEIMETHOMN
HBIX HAYYHBIX 3HAHUI o0iacTu

3ananne 1. Kakoil TMII XUMH4YeCKOH CBSI3H XapaKTepeH I MoJieKyJIbl xJjopa (Cl2)?
1. Monnas

2. KoBanentHas HenoJisipHas

3. MeTtaunueckas

4. BogoponHas

OTBerT: 2

3aganue 2. Kakoii U3 0KcH/I0B a30Ta siBJIsieTCS Hecosieo0pa3yommum?
1. NO2

2. N20s

3. N0

4. N2Os

Ortser: 3

3aganue 3. Kakoil NMpoAyKT peaknMu HCHOJb3YeTCsl VI Ka4YeCTBEHHOI0 OOHapyKeHHs
cyjab(paT-uoHoB?

1. Ocamoxk 6emoro npeta (BaSO4)

2. Beinenenue rasa c 3amaxom (HzS)

3. O6pazoBanue xéntoro ocanka (PbCrOa)

4. Tosisnenne curero okpammBaHust (CuSOq)

Otger: 1

3aganue 4. Kakue U3 yKa3aHHBIX KHCJIOT SIBJISIOTCS CHWJIBHBIMH dJIeKTpojuTamu? (Bbioe-
puTe 3 BADHAHTA)

1. YronbHas

2. ConaHas

3. CepHucras

4. A3oTHas

5. KpemuueBas
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6. ®ochopHas
Otser: 2,4, 6

3aganue 5. Kakue U3 mepe4mnc/jieHHbIX BellecTB ABJSOTCA aMporepHbiMu? (Boidepure 3
BApHAHTA)

1. ALO:s

2. CO2

3.Zn0

4. SO2

5. Be(OH):

6. P05

Otset: 1, 3,5

3ananue 6. Kakue cBoiicTBa XapaKkTepHbI /151 cepHOi Kucja0Thl? (BbiOepuTe 3 Bapuanra)
1. CunbHbBINA OKUCIUTED

2. BonoorHumaroiiee AeiicTBre

3. O6pa3oBaHUEe KUCTIBIX COEH

4. JleryuecTtb

5. Hu3kas temneparypa KUIIEHUS

6. O0Gpa3oBaHuEe TBOMHBIX COJICH

Otser: 1, 2, 3

3ananue 7. Kakne pakTopsl BAMSIOT HA CKOPOCTh XUMHYecKO# peakuuu? (Boidepure 3 Ba-
pHaHTa)

1. [Tpupona pearupyroumx BeUecTB

2. Konmnentpanus

3. Temnepatypa

4. I1BeT BemecTB

5. ArperatHoe COCTOsSIHUE

6. 3amax BeIIeCTB

Otser: 1, 2, 3

3ananue 8. YcTaHoBHTE COOTBETCTBHE MEXKAY 3JIEMEHTOM M €r0 CTeNeHbI0 OKUCICHHS B CO-
eIUHEeHUH:

1. Cepa B H:SOs4 — +6

2. Azor B HNO2 — +3

3. Yraepon B CO — +2

4. Xnop B HCIOs — +7

3ananue 9. YcTaHOBUTE COOTBETCTBHE MEXKAY JIEMEHTOM U €ro aUIOTPONHONH MoaAH(pHKAa-
HHeH:

1. Yrnepong — I'padur

2. Cepa — PomOuyeckas

3. ®ochop — Kpacusiit

4. Kucnopoa — O30H

3aganue 10. Pacnoso:xkure B mopsiike yBeJu4eHHs BOCCTAHOBUTEIbHONH AKTHUBHOCTH raJjio-
reHHU/I-UOHOB:

1:F

2:CI

3:Br

4:T
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OrtBet: 1234

3ananue 11. Pacnmosioxkure 3j1eMeHThI B OPSIIKE YBeJIMYEHHS 3JIEKTPOOTPULATEILHOCTH:
1:Na

2:Al

3:S

4 Cl

OtBer: 1234

3aganue 12. [Ipomecc caMONpPOU3BOJILHOIO PAcnajia HEYCTOMYUBBIX si/iep ATOMOB Ha3bIBa-
ercsi .
OTBeT: paIuoaKTUBHOCTD

3aganue 13. Cmech 2 00béMo0B Bogopoaa u 1 00béMa kKucI0poaa Ha3pIBaeTCs .
OtBer: rpemyunii ras

3ananue 14. O0bsicHnTE, IOYeMY (PTOP ABJISIETCH CAMBIM CHJIBHBIM OKHCJIMTEIEM CpelH ra-
JIOTEHOB.

Otget: @TOp MMEET caMblii MaJIEHbKUI aTOMHBINA PaJNyC, BBICOKYIO 3JIEKTPOOTPULIATENIHOCTD U
HU3KYIO QJHEPTHIO JUCCOIUAITIH MOJIEKYJIBI F2, 4TO 00J1er4aeT mprucoeInHEHUE YISKTPOHOB U yCH-
JIMBAET OKUCIUTENIbHBIE CBOMCTBA.

3apanme 15. Onummure, KAaK MOKHO 3KCIIEPUMEHTAIbHO OTJIMYHMTH Pa30aBJICHHYIO CEPHYIO
KHCJIOTY OT KOHIEHTPUPOBAHHOM.

Ortger: Pa3baBnenHas cepHas KUCI0Ta B3aUMOJICHCTBYET C METalIaMu, CTOSIIIIMMU B PSTy HApsi-
JKEHUI 710 BOJIOPO/IA, C BBIJIEJICHUEM BOJI0poia. KoHIIEHTprpoBaHHAs cepHasi KUCIOTa MacCUBU-
pyEeT MHOTHE METAJUIbI, a IPY B3aUMOJICMCTBUU C ME/IbIO BBIACISAET CEPHUCTBII ras.

Komnerennus HNuauxkarop

- IIK-2. CriocoGeH ocymiecTBIsATh Meaaroru-
YECKYIO JIeSATEIbHOCTH MO TPO(HIBHBIM MIPE/I-
MeTaM (IUCIUIUIMHAM, MOJIYJISM) B paMKax

e [IK-2.2 IIpumMeHsieT OCHOBBI TeOpUU (PyH-
JAMEHTAJIbHBIX W MPUKIAIHBIX Pa3fesioB XU-
MUH (HEOpraHM4YecKot, aHaIUTHYECKOM, opra-

HUYeCKOH, ¢uszndeckont, xumun BMC, xumu-
YEeCKUX OCHOB OMOJIOTHYECKHUX MPOIIECCOB, XH-
MUYECKOW TEXHOJOTHH) ISl pPelIeHHs Teope-
TUYECKHUX W MMPAKTUYECKUX 3a]1a4.

MIPOrpaMM OCHOBHOTO OOILIETO U CPEAHETO 00-
ero oopazoBaHus

3aganue 1. [Ipu pemiennn 3agaum no temMe «l'ajloreHbD» y4nuTeab NPOCUT ONPedeIUTh, Ka-
KOH M3 raJIOreHOB SIBJISICTCH KMAKMM IPH KOMHATHOM Temmeparype. BoiOepure npaBuib-
HbIH OTBET:

1. Xnop

2. @rop

3. bpom

4. Uon

Ortser: 3

3ananue 2. YuuTeJb XUMHUM AEMOHCTPUPYET ONBIT MOJYYEHHS KUCJIOPOAA Pa3jioKeHHeM
nepmMaHraHara kaans. Kakoi merox nmojryueHusi KHCJI0pPO/Aa OH UCNOJIb3YyeT?

1. DnexTponus BoAbI

2. TepMuUeCKO€E pa3I0KEHUE OKCUIOB

3. PaznoxeHne nepokcuia Boopoaa
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4. TepMuyecKoe pas3ioKeHUue CoJel KUCIOPOACOACPIKAIINUX KUCIOT
Otger: 4

3ananmue 3. /Iy pemiennsi NPAKTHYECKOM 321241 110 KAYeCTBEHHOMY AHAJIN3Y AHUOHOB Y4H-
TeJIb MpeJIaraeT y4auuMcs MPoBecTH peakuuio o0HapykeHus cyiabdar-uono. Kakoii pe-
areHT cJjeayeT UCIO0JIb30BaTh?

1. Hutpart cepebpa

2. Xnopun 6apus

3. 'mapokcua HaTpust

4. Mogun xanus

OrtBer: 2

3ananue 4. [Ipn noaroroBke K J1ad00paTopHOi padoTe M0 KAYeCTBEHHOMY AHAJIU3Y KATHOHOB
yUYHTeJIb OTOMPAaeT peareHThl i o0Hapy:keHus noHoB Fe*'. Kakue 3 nepeuunciieHHbIX pe-
AKTHBOB MOKHO HUCI0JIb30BaTh? (BbiOepuTe 3 BapnanTa)

1. I'excarmmanodeppar(1l) xamus

2. Cynbbua HaTpus

3. Poganun ammonust

4. I'mapoxcun HaTpust

5. KapGoHnat Hatpus

6. Xmopun 6apust

Otser: 1, 3,4

3ananue 5. Yuurtesb roTOBUT 33/1aHUE MO KJIaCCH(PUKAIMU HEOPTraHUYECKHX COeIMHEHUIA.
Kakue u3 nepeyucjieHHbIX BelIECTB OTHOCATCS K aMGoTepHbIM ruapokcuaam? (Boidepure
3 BapuaHTa)

1. AI(OH)s

2. NaOH

3. Zn(OH):

4. Ca(OH):

5. Be(OH)z

6. KOH

Otsert: 1, 3,5

3aganue 6. IIpn M3y4eHHH OKHMC/IHMTEIbHO-BOCCTAHOBHUTEIbHBIX PeaKIUil YYUTEIb MOA0HU-
paeT npuMepbl peakuuii Jucnponopuuonnposanns. Kakue u3 nepedmciieHHbIX peakiui
SIBJSIIOTCS PeaKnMAMH Jucnponopuuonnposanns? (Beioepure 3 Bapuanra)

1. Clz + H.O — HCI1 + HCIO

2. 2H> + O — 2H>0

3. 3KCIO — 2KC1 + KCl1Os

4.7n + H>SO4 — ZnSO4 + Ha

5.2NO:2 + H:O — HNO: + HNO:;

6. CaCO; — CaO + CO:

OtBeT: 1,3, 5

3aganue 7. YuMTe/Jb rOTOBUT NPAKTHYECKYIO Pa0OTy N0 U3yYEHUIO CKOPOCTH XUMHYECKUX
peakuuii. Kakue (pakTOpbl MOKHO H3MEHMTH B HIKOJIbHOM J1a00paTOPHHU 1JIsl H3YYEeHHS HX
BJIMSIHMS HA CKOPOCTH peakuuu? (Boidepure 3 BapuaHTa)

1. KoHueHnTpanus pearupyoumx BeIecTB

2. Temnepatypa

3. laBnenue (11t ra3000pa3HBIX BEIIECTB)

4. IIpupona karanuzaTopa
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5. DIEKTPOHHOE CTPOEHHE AaTOMOB
6. KBaHTOBBIE UKCIIa JJIEKTPOHOB
Otser: 1, 2, 4

3ananue 8. YcraHOBHTE COOTBETCTBME MEKAY BEIIECTBOM M METOJAOM €ro mojy4deHusi B
HIKOJIbHOM J1a00paToOpuu:

1. Kucnopon — PaznokeHune nepMaHranara Kaius

2. Bonopoa — JleiicTBHE KMCIIOTHI HA LIMHK

3. Yruekucslii raz — JlelicTBue KUCIOTHI Ha KapOoHAT

4. Ammuak — HarpeBanue cMecH XJI0pua aMMOHUS C THAPOKCUIOM KaJIbIUs

3aganue 9. YCTaHOBUTE COOTBETCTBHE MKy PeAaKTUBOM U 00HAPYKHUBaeMbIM HOHOM B Ka-
YeCTBEHHOM aHaJIM3e:

1. AgNO; — CI

2. BaCl: — SO+*

3. NaOH (narpeBanue) — NH4"

4. K4[F6(CN)6] — Fe’*

3ananue 10. BocctaHoBHTE MOC/I€10BATEIBHOCTD 1€liCTBUIA PU NPOBeIEHUH JIA00PATOPHOM
pa6oTthl «IloyueHne KNCJI0POAA M U3yYeHHe ero CBOMCTBY»:

: COoopka nmpubopa Jyisl MOJTyUeHHUs raza

. HarpeBaHHe HepMaHraHaTa Kajims

: [IpoBepka Ha OTHOTY BBITECHEHUS BO3AyXa

: CO0p KHCIIOpO/1a METOIOM BBITECHEHHS BOJIBI

: I3yueHmne cBONCTB KUCIOpOa (TIACHHE TyUYUHKHN)

OTset: 12345

DN D W N =

3a)la}me 11. Pacnmojio:xxurte B MOPAIAKE YBCJINICHUS BOCCTAHOBHMTEJILHOM AKTHBHOCTH METAaJI-
JOB:

1:Ag

2:.Cu

3:Fe

4:7n

Ortser: 1234

3aganue 12. IIpaBuio, corjacHo KOTOpoMy NpH NoBbIlIeHUU TemepaTypbl Ha 10°C cko-
POCTb PeaKIMH YBeJINYHBACTCH B 2-4 pa3a, Ha3pIBaeTCs NPABHJIOM .
Otsert: Baut-T'odda

3ananue 13. KoHueHTpanusi, BbIpaskeHHasi KAaK KOJMYeCTBO PACTBOPEHHOI0 BelecTsa B 1
JIITPEe PacTBOpPa, HA3bIBAETCH KOHLEHTpaluei.
OTBeT: MOJSPHOI

3ananue 14. O0bsiCHUTE METOAMKY pPelleHUs PACYETHOM 3a/1a4d HA omnpeae/ieHre BbIX0Aa
NPOAYKTA PeaKUMH ¢ UcNoab30BaHueM npumepa: «lIpu B3aumoaeiicteuu 10 r nuHKa ¢ co-
JIAHOM Kuca0TOo# mosrydeHo 0,25 r Bonopoaa. Paccuuraiite BbIXOA NPOAYKTA peaKIMU».
Otser: 1) CocraBnsem ypaBHenue peakiuu: Zn + 2HCl — ZnClz + Hz; 2) PaccuutsiBaem Teope-
THYECKOe KOJIMYECTBO Bosopoaa: n(Zn)=10/65=0,154 mons — Teopernueckn n(Hz)=0,154 momnb
— m(Hz)reop.=0,154%2=0,308 r; 3) Beixon = (0,25/0,308)x100%=81,2%.

3aganue 15. OnumuTe MEeTOAMKY NpoOBeAeHUs JadopaTopHoil padoTsl «KauecTBeHHBbIE pe-
aKIMU HA KATHOHBI METALJIOB» [JIsl yYaluxcs 9 Kiacca, BKJAIOYas TEXHUKY 0e30I1aCHOCTH.
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OtBer: Pabora Bimovaet: 1) MacTpykraxk o Th; 2) O6Hapyxenne Fe*" (¢ pomannioMm aMMoHUs
— KpacHoe okpammmuBaHue); 3) Oonapyxenue Cu?* (¢ THIPOKCHIOM HATPHsI — CHUHHUI 0CallOK); 4)
O6napyxenue Al** (¢ THAPOKCHUIOM HATpUsi — OEJbId 0CaJIOK, PACTBOPUMBIN B M30OBITKE IIIE-
noun); 5) OdopmiieHre pe3yabTaToB B TAOIUITY.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI' A, UCIOJIb3YEMBbIX
B NIPOINECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOTHH — 00yUYEHHUE B DJIEKTPOHHON 00pa3oBaTelbHOM cpesie C
LIEJIbI0 PACUIMPEHUs JOCTyna K 00pa3oBaTebHbIM pecypcaM, YBEIUUYEHNs KOHTAKTHOTO B3aUMO-
NEHCTBUS C MpenojaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, 00BEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHTA 3HAHUH CTYJICHTOB.

B oGpazoBarensHOM mpoliecce MO TUCHUIUIMHE UCIIONIB3YIOTCS ClleAytonue nHpopMalu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMH JDJEKTPOHHOW WH(pOpPMAIMOHHO-00pa30Ba-
TenbHOU cpenbl BITIY:

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TeCcTHUpOBaHMsSI Ha OCHOBE eauHOro mnopraiga «VHTepHeT-TecTUpOBaHUS B
chepe oOpazoBaHHUS WWW.i-exam.ruy;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CHCTEMBI;

e MynpTUMEAUIHOE COMTPOBOXK/ICHUE JIEKIIMI U TPAKTHUECKUX 3aHSATHI.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITINHBI THBAJINJAMMU U JIMINAMU
C Or'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

HpI/I O6y‘~ICHI/II/I JIiI € OrpaHUYCHHBIMU BO3MOXKHOCTAMU 310POBbA IPUMCHAIOTCA aallTUB-
HbIE 00pa30BaTEIbHBIC TEXHOJOTUM B COOTBETCTBHU C YCIIOBHSMH, W3JI0)KEHHBIMU B pa3Jielie
«OcobeHHOCTH peain3alui 00pa3oBaTeIbHON MIPOrpaMMBbl AJ11 HHBAIWIOB U JIML C OrPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3/I0POBbs» OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMsbl (MCHOIb30BaHUE
CIiICaJIbHBIX y‘Ie6HBIX nocoouii u JUIAKTHYCCKUX MATCPUAJIOB, CIICHUAJIBHBIX TCXHUYCCKHX
CpeACTB 00y4eHUs KOJJIEKTUBHOIO U MHIMBUIYAJIHOTO ITOJIb30BAaHUS, IPEI0CTaBICHHUE YCIYT ac-
cUCTeHTa (TIOMOIITHHIKA), OKa3bIBAIOIIETO O0YJIAFOIIUMCSI HEOOXOAUMYIO TEXHUYECKYIO TIOMOIIb U
T. I1.) ¢ y4ETOM UHIUBUIYaTIbHBIX OCOOCHHOCTEH 00y4atoLIXCsl.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHBIX PECYPCOB

9.1 JIutepartypa
OcHoBHas JUTEpaTYypa
1. I'nunka, H.JI. O6mas xumust: yue6.mocoodue ams ByzoB / H.JL. I'munka; nmox pea. A..
Epmako-Ba. — 30-¢ m3., ucnp. — M. : Uaterpan-IIpecc, 2007 — 727 c. (21 7k3.)
2. Vraii, S.A. OOmias u HeopraHudeckas XMMHUs: y4eOHUK IS CTyA. By30B, 00y4aro-
IIUXCSI IO HAIMpaBJeHUo U crietl. «Xumus» / J.A. Yraii. — 4-e uza., crep. — M. : Bricir. mik.,
2009. — 527 c. (18 »x3.)

JdonmosHuTeIbHAS JIUTEPATYPa
1. Apremenko, A.1. CnipaBouHoe pykoBojacTBo 1o xumuu / A.W. Apremenxko, 1.B. Tuxy-
HOBa, B.A. ManeBaHHbIii. — 2-¢ u31., nepepad. u gomn. — M. : Beicur. mik., 2003. — 366 c. (27 9k3.)
2. 'munka, H.JIL. 3agauu u ynpaxxHeHus o o01ieil XxuMuu : yueb.mocodue ams crya. Bys3os
/ H. JI. I'munka ; mox pen. B. A. PabunoBuya, X. M. Pybunoit. — crep. Uzn. — M. : UnTerpan-
[Tpecc, 2011. — 240 c. (16 5k3.)
3. Epbirun, J1.I1. MeToauka penieHus 3a/1a4 110 XUMHH: y4e0. TocoOne I CTY/I. Ie]l. HH-
ToB 110 6uo. u xum. crer. / JI.I1. Epeirun, E.A. Hlumkun. — M. : Ilpocsemenue, 1989. — 173 c.
(15 2x3.)
6. Kaotbko, A.B. Xumus TBepaoro tena: yded. mocobue st CTy[., O0yJaromuxcs Imo
cren. «Xumusi» / A.B. Kaoteko, NU.A. Ilpecnsikos, FO.Jl. TpetssikoB. — M. : Axkanemus, 2006. —
301 c. (19 5k3.)


http://www.i-exam.ru/
http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87

o1

7. KoopaunarmonHast Xumusi: y4ueb. mocoodwue mis crya. By30B / B.B. Ckonenko [u ap.]. —
M. : Akagemknura, 2007. — 487 ¢. (10 3k3.)

8. KopoBun, H.B. O6mias xumus: yaeOHuk s crya. By3oB / H.B. Koposun. — 10-¢ u3n.,
nepepad. — M. : Beic. mik., 2008. — 556 c. (5 3k3.)

9. JIunun, P.A. Heopranudeckas XuMusi B peakuusx: cupaBounuk / P.A. Jluaun, B.A. Mo-
nouko, JIJI. Auapeesa. — 2-e u3n., nepepad., gom. — M. : [Ipoda, 2007. — 637 c. (5 3x3.)

10. Heopranuueckas xumust B 3 1.: yaeOHuk mis cryn. By3oB / FO.Jl. TpetbsikoB — M. :
Axanemus, 2007. — (Beicee npodeccuonansaoe odpazosanue). (T.1 —20 k3., T.2 —20 3k3., T.3
— 28 7K3.)

11. ®ponos, B.U. IIpaktukym mo o0mieil 1 HeoOpraHMUECKo XuMHUH: y4uel. mocodue s
CTY/1. By30B, 00yUaroIUXCs 110 HAPABJICHUIO « MeTautyprus, « XAMHUYECKasi TEXHOJIOTHsSI K OUO-
texnonorus» / B.M. ®ponos, T.M. Kypoxrtuna, 3.H. IpimoBa ; mox pen. H.H. I1aBnosa, B.1.
®ponoBa. — 2-¢ uz., nepepad., gom. — M. : Ipoda, 2002. — 301 c. (30 3k3.)

12. XayckpodT, K. CoBpemennsiii kypc obmeit xumun. B 2 1. / K. XayckpodT, 3. Kon-
ctebn ; mox pen. B.IL. 3nomanosa ; mep. ¢ aura. — M. : Mup, 2002. — (JIyumuii 3apyOexHbIi
yueOnuk). (T.1 — 13 ax3., T.2 — 13 3Kk3.)

9.2 ba3bl JaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

1. Caiit o xumuu http://www.xumuk.ru/

2. Karayor o6pa3oBaTenbHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. DnekTpoHHas 6ubnmoreka mo xumun http://www.chem.msu.su/rus/elibrary/

4. Tlopran Hay4HOH 3ekTpoHHOM 6ubmuoteku http://elibrary.ru/defaultx.asp

9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PecypChl
1. Tonmpen (0630p CMN). - Pexxum nocryma: https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru.

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlyig mpoBesieHus 3aHATUN JIEKHMOHHOTO U CEMUHAPCKOI0 TUIA, TPYNIOBbIX U UHAUBUAY-
QIbHBIX KOHCYJIbTALMN, TEKYIIEr0 KOHTPOJS M IPOMEXYTOUYHOH aTTeCTalMy HCIOJb3YHTCS
ay/IUTOPUH, OCHAIIEHHBIE YIEOHOU MeOebI0, ay TUTOPHOU TOCKOHM, KOMIBIOTEPOM(paMHu) C ycTa-
HOBJICHHBIM JIMLIEH3UOHHBIM CHEIMAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIie4eHueM, KOMMYTATO-
POM U1 BBIX0/1a B AIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa-
30BareibHy0 cpexy BITIY, MynbTuMenuilHIMu NMPOEKTOpPaMH, SKCIO3UIMOHHBIMU JKpaHaMH,
y4eOHO-HarJIAJHBIMU NTOCOOUAMU (TaOIUIIBI, MyJIbTUMEINIHBIE ITpe3eHTalun). i npoBeaeHus
NPaKTUYECKUX 3aHATHH Takke ucnonb3yercs: JlabopaTopusi HeOpraHm4eckoil XMMHUM, OCHa-
IIEHHAs CJIeIyIOUIMM 000py1I0BaHUEM:

» KomruiekT ayiuTopHoit Mebenu

» AynutopHas aocka (1 mr.)

» KomrbroTep ¢ yCTaHOBJIEHHBIM JIMIIEH3UOHHBIM CIIEUATN3UPOBAHHBIM MTPOrPAMMHBIM
obOecnieueHueM (2 mir.)

o Ilpunrep (1 mrt.)

» MynpTuMenuiinbIi npoektop (1 mrT.)

e DKCMO3UIHUOHHBIN dKpaH (HaBecHOM) (1 1mT.)

o CymmnpHbIN mkad

» Becol EK-410 (Texauueckue)

o XuMmuueckas nocyjaa

 IllratuBsl 11 NpoOUpPOK, HarpeBaTeNbHbIE MPUOOPHI, JadopaTopHas mocyaa

* XUMHYECKHE PEaKTUBBI 110 TEMATHKE JaOOPaTOPHBIX padboT

*  YyeOHO-HaTJsAHbIE TOCOOUS - CIal/Ibl, TAOIUIIBI, MyJIbTUMEIUHHBIC PE3EHTALIUH 110
muctuminHe «Heopranuueckast Xumusy

a Taoke Ayn. 118 «A» JlabopaTopus ecTeCTBeHHOHAYYHOI HANIPABJICHHOCTH IeJaro-
rudeckoro texnonapka «Kspanropuym» um. C.B. JlankuHa, KOTOpasi OCHaIllEHA CIEAYIOIIUM
o0opyoBaHUEM:


http://www.xumuk.ru/
http://www.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
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o KowmmiekT aynutopHoi mebenn

o Jlocka l-ameMeHTHAs MelIOBasi MAarHUTHAs

e CTOJ IPUCTCHHBIA XUMHUYECKUM (3 1IIT.)

» Hoyt0Oyk (4 wrt.)

e M®YV npunrep

* Anmnapar Kunmna (2 mr.)

o Crepunuzatop a1 Ja00paTOpHOM OCYIbI BO3AYIIHBIN (1 1mIT.)

» JlabopaTopHoe o0opy0BaHUE 1O XUMHH (6 IIIT.)

e MarnutHas Memanka (1 mr.)

e [udposas nadbopatopus nmo xumuu «Releony (6 wmr.)

» Iludposas maboparopus o pusuke «Releony (6 mir.)

e Iudposas madopatopus o ouosnoruu «Releony (6 mr.)

* YyeOHO-HccaeaoBaTeNbcKas JadbopaTopus OMOCUTHAIOB U HEHPOTEXHOJIOTHH (6 1MIT.)

e YyeOHas 1ab0paTOpHs TOUHBIX H3MEPEHHA (6 IT.)

e Muxkpockorn yueOHbli «IBpukay» (6 mr.)

CamocrosTenbHas padoTa CTYACHTOB OPTaHU3YeTCs B Ay TUTOPHUIX OCHALICHHBIX KOMITb-
IOTEPHON TEXHUKOH C BBIXOJOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpey BY3a,
B CHEIMATM3UPOBAHHBIX JIA0OPATOPHUSX 110 IUCIHUILTHHE, a TAKKE B 3aJlaX JJOCTYIIA B JIOKATBHYIO
cetb BI'TTY, B nabopaTopuu MCUX0JIOTO-TIEarOTHYECKUX UCCIICIOBAHUN U .

Hcnonp3zyemoe nporpammuoe obecnieuerne: Microsoft R@WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft®Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3zpa6orunk: Eroposa U.B., nokTop XumMuueckux Hayk, mpodeccop kadeapbl XUMHUU.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2025/2026 yu. r.

Pabouas nmporpaMma JUCHMIUIMHBEI IEpECMOTpPEHa, 00Cyk/IeHa U 000peHa s pean3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanun kadeapsl (mpotokoa Ne 6 ot 26 mapra 2025 1.). B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

No uzmenenus: 1
Ne cTpaHHIIBI C HK3BMEHEHUEM:

Bxirouurs:

HcxarounTs:




