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1. EJIA U3YYEHUA YYEBHOM JUCHUILIMHBI

- I3y4YCHHE CTYIEHTaMU OCHOBHBIX TIOHATUN U 3aKOHOB XUMUH;

- OCBOCHHE OCHOBHOI'O MAaTe€pHalla IO CTPOCHUIO aTOMOB, XUMHUYECKOMW CBA3U M 3aKOHOMEPHOCTSM,
CBSI3aHHBIM C IIEPUOJINYECKUM 3aKOHOM U IIEPUOANYECKOM cucTteMoi anemeHnToB . . Menneneesa;

- U3yYEHHUE OCHOB XMMHUYECKOU TEPMOAMHAMUKY U KHHETUKU XUMHYECKHUX IIPOLIECCOB;

- IOJTy4EeHHE TIyOOKHUX 3HAHUH 10 TEOPUU PACTBOPOB U TEOPUH IEKTPOXUMHUUYECKHX IPOLIECCOB;

- H3YyYEHHE CII0COOOB TOJIYYEHHUS XHMHUYECKHX OJIEMEHTOB W HMX COEAMHEHHi; paccMOTpEHHE
OCHOBHBIX ITPOLIECCOB, CBSI3aHHBIX ¢ XMMMYECKHMHU IIPEBPALECHUAMH 3JIEMEHTOB U UX COCIMHECHUU B
KOHKPETHBIX CUTYalMsIX;

- BBISICHEHUE BO3MOKHBIX 00J1aCTel IPUMEHEHUSI XUMUYECKUX IEMEHTOB U UX COCIMHEHUH;

- U3y4YCHHE CTYJCHTaMU OCHOB OOIICH M HEOPraHMYECKOW XUMHHU C IIETbI0 MPUMEHEHHS UX MPH
U3y4EHUM TMOCIEAYIOIUX XUMHUYECKUX JUCHUIUIMH (QHAIUTUYECKOW XHUMHUH, (U3HUECKOH U
KOJUIOMJIHOM XMMMH, XUMHUHU OKPYXKAIOIIeH Cpejibl, XUMUU CIEUUAIbHBIX BEIIECTB) U MPAKTUYECKOU
JESATEIILHOCTH;

- (hopMupoBaHKE y CTYJCHTOB CIIEIUATBLHOTO THITA XUMHUYECKOTO MBIIUICHUS;
- OCO3HAHME POJIM XUMHUU B IIPOLIECCE OXPaHbl OKPYKAIOIIEH CPEIbI.

2. MECTO YUYEBHOMH JJUCIUILIUHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHJ'II/IHB. «HeopraHquCKaﬁ XAMHS» OTHOCHUTCS K 00A3aTeNbHOM YacTH JucHUniInH bioka

1; uzyuaercs B 1,2 cemectpax.

Tab6auuna 2.1.

CBs3b AUCIHUIIINHBI «Heoprannqecxaﬂ XUMHUSD) ¢ Mapa/uI€JIbHBIMUA JUCHUIIJIMHAMMA U
CPOKH X M3YYCHUSA

Kon JvcuMniuHel,  mapaieabHbIe JTHACIATUINHE Cemectp
JMCLIUTUTAHBI «Heopranuueckast XuMHs»
b1.0.12 MaremaTuka 1,2
b1.0.13 dusnka 1,2
b1.B.20 Nudopmaruka 1,2
b1.B.08 OneMeHTapHbIl Kypc XUMUU 1
Tabnauna 2.2.

CBs3b AUCIHUIIIMHBI «Heopraﬂuqecmm XUMHUSD» € NOCICAYIOIIMMH JTUCHUIVIMHAMHA H
CPOKH MX U3YUCHUHA



Kon JvcuMmimHel, cleAylonme 3a  JUCHUIUTMHON Cemectp
JUCIIMILINHBI «Heopranuveckast XuMus»
b1.0.18 AHamuTryeckass XUMHUS 34
B1.0.07 Opraanyeckasi XUMHS 5,6
b51.0.08 Ddusnueckass XUMUL 5,6
b1.B.18 BBICOKOMOTIEKYIIAPHBIE COCTUHEHUS 7
b1.B.19 CtpoeHue BeriecTBa 5
b1.0.16 ®uU3NUECKUEe METO/Ibl UCCIICIOBAHUS 8
b1.0.15 XYUMHUYECKHE OCHOBBI OMOJIOTUYECKUX MPOIIECCOB 6
b1.0.10 Komnonnnast xumust 7

B pe3ysabTare ocBOeHUSI JUCHUILUINHBI CTY/I€HT /10JI2KEH

3HAThb:

yMeTh:

[IpuHIMIBEl KIaccH(PUKALUK U HOMCHKIIATYPY HEOPraHMYECKUX COCIMHCHUIA;

OCHOBHBIE THITBI XUMUYECKHX CBS3CH;

OCHOBBI COBPEMEHHOH TEOPHH CTPOCHHS aTOMa;

TeopuHio KOMILIEKCHBIX COCAMHCHUIA;

OCHOBBI SHEPTeTHKH U KHHETHKH XUMHUYECKHX ITPOIIECCOB;

Teopuio pacTBOPOB HEIIEKTPOIUTOB H HIECKTPOIHUTOB;

OCHOBBI JIEKTPOIUTHYECKUX TTPOIIECCOOB;

XapakTepUCTHKY OTIEIBbHBIX TPYIII S-, P-, d- u f- 3IeMEHTOB Ha OCHOBE CTPOCHUS UX
aTOMOB;

CriocoObl MOJTyYeHUsS] OCHOBHBIX COCTUHEHHH XMMHUYECKHX JJIEMEHTOB, MX CBOWCTBA M
o0yacTu NpUMEHEHHUS;

OCHOBHBIC TIPUHLUIBI TPOBEJACHUS KOHKPETHBIX XHMHUYECKHX OJKCIIEPUMEHTOB |
00paboOTKY MOJIyY€HHBIX PE3YyJIbTATOB;

HaxonuTh CBSI3b MKy CTPOSHHEM BEIIECTBA M €r0 XUMHUYESCKUMH BO3MOKHOCTSIMU;
Pemate 1r00BIE XMMHYECKHE 3a/lauM, OMUPAsICh HA TCOPETUUYECKUN MaTephajl OCHOB
XMMUH;

HpOBO}II/ITB HpOCTeﬁIHHe paC‘—IéTBI M0 OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIM PEAKIHAM,
9HEPreTHYECKUM M KHHETHYECKUM IPOIIeccaM, TEOPHH PacTBOPOB;

PaGotath B J1a0OpaToOpuM C  HCIOJB30BAaHUEM MPOCTEHIIEro  J1abopaTOpHOTO
000pyIOBaHUs;

CoCTaBIIT, XUMHUUYECKHE pCaknuun JIFOOBIX XUMHUYECKUX IMPpONHECCCOB U BBIIIOJHATh Ha UX
OCHOBE HEOOXOMMBIC PACUCTHI.

BJAJ€Th:

MeTtoaukoi MpoBeACHHUSI XUMUYECKOT0 SKCIIEPUMEHTA B TAOOPATOPHBIX YCIOBHUSAX;

YMeHneM NpaBUIIBHOTO OOBSICHEHUS PE3yIbTaTOB IKCIIEPUMEHTA, €CITH JTaKe Pe3ysbTaT
OTPULIATEIIbHBIN;



e MerogaMu OKa3zaHUsl TEPBOM MOMOIIM IPU HECUACTHBIX CIy4asix B XHUMHUYECKOU

nabopaTopun

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs1, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA YYEBHOU JUCHUIIJIMHBI.

Hpouecc HN3YUCHUA JUCHUIIIMHBI HaIIpaBJICH Ha (bOpMHpOBaHI/Ie SJICMEHTOB CJICAYIOIINX

komrereHimit B coorBerctBuu ¢ ®I'OC BO no nanHOMy HanpaBJIeHHIO:

Tabauya 3.1.
Kon HaumenoBanue Nuauxkarop B pe3yabTare ocBOeHUsI
KOMIIETEeHI] KOMIIeTeHIIU AOCTHKEHUSI AMCHMILIMHBI 00y4arommiics
um KOMIIeTeHI[UH JHOJIKEH:
Yuueepcanvnvie komnemenyuu (YK) u unoukamoput ux oocmusicenus
YK-1 VK-1 C 6 VYK-1.1. Awnammsu- 3HaTh: CBOM JUYHOCTHBIC
-+ LMOCOLEH pyer mpoOJIeMHYIO | OCOOEHHOCTH U PECYpPChI

OCYLLIECTB/IATH
NMOUCK, KPUTUYECKUIA
aHann3 n CUHTE3
NHdopmaumu,
NPUMEHATb
CUCTEMHbIA NOAXOA
ANA peLleHns

NnocTaB/IEHHbIX 3a4a4

CUTYallMl0 KaK CHucC-
TEMy, BBISBISISL €€
COCTaBJISOLIIE u
CBSI3M MEXKIY HUMU

YMeTh: aneKkBaTHO OICHH-
BaTb CBOH CIIOCOOHOCTH H
BO3MOKHOCTH C COOTBETCTBHEM
KOHKPETHOW CUTYyalluu

Baagers: HaBBIKAMH
CaMOJIMarHOCTHKH JIMYHOCTHBIX
KOMMYHHUKATHUBHBIX CIIOCOOHOC-
Tell B JI€JIOBOM B3anMOJci-
CTBHH

YK-1.2 Kputnuecku
OLICHUBACT  HaJIeXK-
HOCTh  HWCTOYHHKOB
uHpopmanuu, pado-
TaeT C TPOTUBO-
peuuBoil uH(poOpMa-
LUEed W3  PasHbIX
HCTOYHHUKOB

3HaTh: CmocoObl  camo-
COBEpIIICHCTBOBAHUS CBOEH Je-
ATCJIBHOCTU C Y4Y€TOM CBOUX
JTUYHOCTHBIX, JIETOBBIX, KOMMY-
HUKATHUBHBIX KAa4YCCTB

YMeTh: onpenensiTh MpHo-
PUTETHl JIMYHOCTHOTO W TIPO-
(eccroHanbHOro pocTa

Buaajaers: npuemamu 1erne-
nojlaraHvusd MW IUIAaHUPOBAHUA
CBOEH MpodeccHOHANbHON Jes-
TEITHHOCTH

YK-1.3. Pa3zpabarsI-

BaeT U COJEpKa-
TEIbHO apryMEHTH-
pyer CTpaTEruo

pemieHus mpoOiIem-
HOM CHTyaluu Ha
OCHOBE CHCTEMHOIO
U MEXIUCIUIUIN-
HApHOI'0 MOJIX0I0B

3HaTbh: BO3MOXHbBIE Bapu-
AQHTBl ~ PCIICHWS  TUITHYHBIX
3amad

YMeTh: HCIoIb30BaTh HMH-
CTPYMEHTBI HEIPEPBIBHOTO Ca-
MOOOpa30BaHUS

Baagern: METOANKaAMH
caMopasBUTHS M camMoo0pazo-
BaHUS

Oowenpogpeccuonanvuvie (OIIK) komnemenyuu u uHOUKAMOPbL UX OOCMUNCEHUS




OIIK-1 | Cnocoden anammsu- | OIIK-1.1. TlpoBoaut 3HaTh: CTaHIAPTHBIC METOIBI
poBaTh, HWHTePIpe- | KPUTUUECKUH aHAIU3 | MOJMYYeHUs, WIACHTU(DUKAUN U
THPOBaTb MW 0000- | pe3yJIbTaTOB  COOCT- | HCCIIEIOBAaHUSI CBOMCTB BEILECTB
ATh  pe3yJbTaThl | BEHHBIX SKCICPUMEH- | I MaTepualioB, MpaBuia oOpa-
IKCIEPUMEHTAJIb- TaJdbHBIX M PACUYETHO- | OOTKU U O(OopMIIEHUS pe3yib-
HBIX ¥ PacyeTHO- | TEOPETHUECKUX PabOT | TaToB paboThl, mpaBmia Th
TeOpeTHYeCKUuX pa- YMeTb: NpOBOAUTH MPOCTHIE
oot XUMHUYECKOMH XMMHUYECKHUE OMBITHI 10 Ipeasa-
HANPaBJEHHOCTH raeMbIM METOIMKaM

Baanerb: 06a30BbIMH HaBBI-

KaMU IPOBEJICHUS XUMHUYECKOTO

JKCHepUMEeHTa H  O(OpMIICHUS

€ro pe3ysbTaToB
OIIK-1.2. ®opmynu- 3HaTB: METOXBI IOJIyYEHUS,
pyeT 3aKiiYeHHs U | WACHTU(DUKAIMK  UCCIIEOBAHUS
BBIBOJIbI 110 pe3yib- | BEIIECTB (MarepuajoB), CTaH-
TaTaM aHaju3a JIuTe- | AapTHble 00paboTKU Pe3yIbTaTOB
paTypHBIX  JIaHHBIX, | IKCIIEPUMEHTA
COOCTBEHHBIX JKCIIe- YMeTb: TPOBOAUTH MHOTO-
PUMEHTAIBHBIX U | CTaAUMHBII CHUHTE3, BbHIOMpATH
pacueTHO-TeOpeTH- METO/Ibl TMAaTHOCTUKH BEIIECTB U
yeckux  paboT B | MarepuajioB, MPOBOJUTH CTaH-
n30paHHON  00JIaCTH | JapTHBIE H3MEpPeHHus, oOpada-
XUMUU WM CMEXKHBIX | THIBaTh PE3YJIbTaThl SKCIIEPUMEH-
HayK Ta

Buiagerb: HaBbIKAMHU TMpPOBE-

JEHUS HKCIIEpUMEHTA u

MEeTOaMH 00paboTKu ero

pE3yJIBTAaTOB

OIIK-2 Cnocoden nposo- | OIIK-2.1. Paboraer ¢ 3HaTB: OCHOBBI TEXHUKH
AUTHh  XUMHYECKUiH | XUMUYECKMMU Belle- | 0e30MaCHOCTH B XMMHMYECKOU
IKCIMEPUMEHT C MCMO- | CTBAMU C CcoOJroje- | 1abopaTopuu
Jb30BAHMEM COBpe- | HIEM HOPM TEXHHUKHU YMeTb: TpPaBUIBHO C TOUYKHU

MEHHOro 000pya0Ba-
HHSl, coOJII0ast HOP-
Mbl TeXHMKH 0e3-
ONACHOCTH

0€30macHOCTH
OIIK-2.2. Vcnonb3y-
€T CYIIECTBYIONINE U
pa3pabaThiBacT HOBBIE
METOJIUKH TTOTYICHHUS
U XapaKTepu3aluu Be-
IECTB ¥ MaTepHajioB
JUTSL  pelieHusl 3aaad
poQeCCHOHATBHON
JESITEIIbHOCTH
OIIK-2.3.
[TpoBoauT HccienoBa-
HUSI CBOMCTB BEIIECTB
U MaTepuaioB C WUC-
MOJIb30BAaHUEM COBpE-
MEHHOTO  HAy4YHOTO
000pyTOBaHUS

3peHUs] TEXHHKH O€30MacCHOCTH
oOpalarecsi CO CTEKJIISHHON XH-
MHYECKOH TOCYAOW M pPEaKTH-
BaMHU

Baanerb: ocHoBamu 06e30-
MaCHOTO TPOBEJAEHUS XHUMHUEC-
KOT'0 9KCIEpPUMEHTa

Ilpogheccuonanvnuie (IIK) komnemenyuu u uHOUKAMOPBL UX OOCHUNCEHUS




IIK-1

Cnocob0eH BbIOH-
paTh U MCNOJIB30BATh
TeXHU4YecKne  cpel-
cTBa H METOIBI
HCIIBITAHUH Ui pe-
IEeHUs  HMCCJeN0Ba-
TeJbCKHX 3aJa4Y XH-
MHUYEeCKOW NPOMBIII-
JEHHOCTH, IIOCTaB-
JIECHHBIX CIHEelHAJIHC-
ToM 00Jiee BBLICOKOM
KBaJM(PUKauuu

MnK-1.1 [IpoBoauT
AKCIIEPUMEHTAILHBIC
u (WIM) pacyeTHo-
TEOpPETHYECKHUE Hcce-
JOBaHHsI B paMKax
MPEAJIOKEHHOTO
r1aHa

IIK-1.2. Cucremaru-
3upyeT HH(OpMalHIo,
MOJIYYECHHYI0 B XOJI€
COOCTBEHHBIX HCCIIe-
JIOBaHUM, AaHAIU3UPY-
€T €€ U COIOCTABIISIET
c JTUTEPATypPHBIMH
JAHHBIMU

3HAaTh: - CTaHJapTHBIE
MPUEMBl BBITIOTHEHHS] TPOCTEH-
IIMX aHAJIUTHYECKHUX OIBITOB;

- TUNbl  (PYHKIIMOHAIBHBIX
MaTepHUAJIOB B XUMHUYECCKOU TeX-
HOJIOTHU: KaTallMu3aTOPbI, aJIcop-
OCHTBI, 3JIEKTPOIBI, MEMOpaHHI,
CEHCOPBI U JIP.

- (yHIaMEHTaIbHBIC KpPH-
Tepun 3 (PEeKTUBHOCTH HCIIOIB-
30BaHUS  CBIpbI W JHEP-
ropecypcoB B XTC, ocCHOBHbIE
HAIpaBJICHUs TOBBIIICHUS 3(¢-

q)eKTI/IBHOCTI/I HNCITOJIb30BaHUA
CBIPDBEBBIX U DHEPTETHYCCKUX
pecypcoB

YMerTb: - NpPUMEHATh THUIIO-
BbIE€ [IPUEMBI aHAJIN3a BEIIECTB U
MaTepHaloB;

- TOJb30BaThCS CTaHAAPT-
HbIM 000pY/IOBaHMEM XUMHUEC-
KOH J1abopaTOpuM NpH pelIeHUun
yueOHbIX 3aJlady Kypca aHaJIUTH-
YECKON XUMHUH;

- CHUCTEeMaTU3UpOBaTh Mare-
pHuaisl 10 COCTaBy, CBOMCTBAM U
(GYHKIMOHATIBHOMY Ha3HAYCHHMIO;

- OLUEHUTh BECh  Ipo-
MBILIEHHBIN O00BEKT KaK
OOJBIIYI0  XUMHUKO-TEXHOJIOTH-
YECKyI0 CHCTEMY M TIPaMOTHO
onMcaTh €€  HUEepPAPXUUYECKYIO
CTPYKTYDY;

- HCNOJNb30BaThb TEOPETH-
YeCKHUE  NPEJICTaBICHUS I
000CHOBaHHS BbIOOpa TOTO WU
MHOT'O METO/Ia aHAJIN3a;

- TPaMOTHO aHaJU3UPOBAThH
IIOJIyYEHHBIE PE3YyJIbTaThl, COIO-
CTaBISITh C HMEIOLIUMHUCST B

JIUTEPaType;
- OLEHHUTh HAy4YHYK HO-
BU3HY, IIPAKTUYECKYI0 3HA4YU-

MOCTb U JTOCTOBEPHOCThH PE3YJIb-
TaTOB HAYYHBIX UCCIIEIOBAaHUI.

Baagerb: - craHaapTHBIMU
MHCTPYMEHTAJIBHBIMA METOJIaMU
MCCIIETOBaHUS OpraHUYECKUX
BELIECTB U MaTEPUAJIOB;

- HaBbIKaMH (HOPMYIUPOBKHU
Hay4YHOU HOBU3HBI, [IPAKTUYCKON
3HAYUMOCTH U JTOCTOBEPHOCTHU
pe3ynbTaToB COOCTBEHHBIX Hay4-




HEIX UCCJIEIOBAHUI.

4. OFBEM JINCIIATIVHBI 1 BUJbI YYEBHOM PABOTHI

Tabauua 4.1.
O0beM JUCUMIVIMHBI M BUIBI Y4e0HOH padoThl
Buj yueOHoit padoThl Bcero 1 2
4yacos cemMecTp cemMecTp
OO61ast TpyA0eMKOCTh TUCHUTITHHBI 396 144 252
AyIUTOpHBIE 3aHATHUS 220 68 152
Jlekuun 70 36 34
JlaGopaTopHbIe 3aHATHS 150 32 118
CamocrositensHas padbora ctynentoB (CPC) 122 49 73
Kontposnb 54 27 27

5. COJIEPKAHUE JUCLHUILUIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PABIEJIAM) C YKA3AHHUEM OTBEJEHHOI'O HA HHUX KOJHWYECTBA
AKAJJEMUYECKNX WU ACTPOHOMUWYECKHNX YACOB M BHJOB YYEBHBIX
3AHATUN

5.1. CTpykTypa aucCHUILIUHBI

OO61mas Tpy10eMKOCTh JUCIUIIINHBI cOcTaBsieT 11 3aueTHbIX enuuutl, 396 yacos

Taéamnna 5.1.
NeNe | HammenoBaHme pa3zeia 2 Buabi Dopmbl
n/n (Tembl) s y4eOHOH padoThbI TEKYIIEero KOHTPOJIsA
© JI \ JI3 \ CP ycneBaeMoCTH
Paznen 1. O6mas xumus
1. | OcHOBHBIC TIOHATHS XH- | 1 2 2 1 CobecemoBaHue, TECTOBBIN
Mun. CTexuoMeTpudeckue KOHTPOJIb, OTYET IO Ja-
3aKOHBI. 6oparopHoii pabore.
KonTtposnbsHas padora |
2. | Crpoenue aToma. 1 4 4 6 CobecenoBaHue, TECTOBBIT
KOHTPOJIb.
KonTponbHas pabora 2
3. | llepuonuyeckuii 3akon u | 1 4 4 6 CobecenoBanre, TECTOBBIT
nepuoandecKas CcHcTeMa KOHTPOJIb.
XUMHUYECKUX  DJIEMEHTOB KonTtponbHas pabora 2
J.M.Menneneena.
4. | XuMu4deckas CBS3b. 1 6 4 6 CobecenoBanue,
TE€CTOBBII KOHTPOIIb.




KoHTtposbHas pabdora 3

5. | Ckopoctp  xumuyeckux | 1 4 4 6 CobecenoBanue,
peaKkuuid. XUMHYECKOE TECTOBBIM KOHTPOJIb.
paBHOBECHE. KonTponbnas pabora 4

6. | DHeprernka u HampaBieH- | 1 4 4 6 CobecenoBanue,
HOCTh XHMHYECKHUX IPO- TECTOBBIH KOHTPOJIb.
1IECCOB. KoHnTtponbHas pabora 4

7. | PactBopbl. Teopus smekt- | 1 6 4 6 CobecenoBanue,
POJINTHYECKOW JTHCCOITHA- TECTOBBIN KOHTPOJIb.

1107058 KonTponpHas pabora 4

8. OKUCIIATEIIFHO-BOCCTAHO- 1 4 4 6 CobecenoBanue,
BUTEJIHHBIC PEAKIINH U TECTOBBIN KOHTPOJIb.
AIEKTPOXUMHUUYECKHE TPO- KoHnTtponbHas pabota 5
1IECCHI.

9. | Kommiekcusle coequne- | 1 2 2 6 CobecenoBaHue,

HUA. TECTOBBIM KOHTPOJIb.
KontponbHas padora 5
HTtoro 3a 1-ii cemecTp: 36 | 32 | 49
Paznen 2. Heoprannuyeckasi Xumusi (XHMUs 3JIEMEHTOB M UX COeTUHEHUIN)
10. | OcHoBHBIE 3aKoHOMEp- | 2 4 12 8 CobecenoBanue,
HOCTH B M3MCHCHHH CBOM- TECTOBBIM KOHTPOIIb.
CTB P- 2JICMEHTOB.
11. | Dnements VIIA, VIA, VA | 2 4 14 9 CobeceroBaHue, TECTOBbII KOH-
TpYIIIL. TPOJIb.
KonrtponbHas pabora 6
12. Onemenrts! IVA, A 2 4 14 8 CobecenoBanne, TECTOBBIN KOH-
TPYIIIL. TPOIIb.
KontponpsHas pabora 7

13. | OcnosHubIe 3aK0HO- | 2 4 12 8 Cobecenoanue,
MEpPHOCTH B HM3MCHCHHH TECTOBBIM KOHTPOIIb.
CBOMCTB S- 2JIEMEHTOB.

14. | OcuoBHbBIE 3aK0HO- | 2 2 12 8 CobecenoBanue,
MEpPHOCTH B HM3MCHCHHH TECTOBBIM KOHTPOIIb.
CBOMCTB O- 2J1eMEHTOB.

15. Dnementsl |1B, IVB, VB | 2 4 12 8 CobecenoBanue,
TpYMIIBI. TECTOBBII KOHTPOJIb.
KonTponpHas pabora 8
16. Onemenrsl VIB, VIIB 2 4 14 8 Cobecenoanue,
TPYIIIIHL. TECTOBBIM KOHTPOIIb.
Konrtposbnas pabota 9
17. | Dnmementr! VIIIB 2 4 14 8 CobecemoBanne,
TPYIIIBL TECTOBBII KOHTPOJIb.
KonTposeHas padora 10
18. Onementsl 1B, 11B 2 4 14 8 CobeceioBanue,
TPYHIIBI TECTOBBIN KOHTPOJIb.
. Ox3ameH 1, 2 cemecTpsl
Hroro 3a 2-ii cemecTp 34 | 118 73
Hroro 3a roa: 70 | 150 | 122

YciaoBHBIE 0003HAYCHHUA:

JI — nexumonnslie 3ausatus; JI3 — naboparopusie 3ausatus; CP — camocTosTenbHas paboTta




5.2. Conep:xxkanne nucuuniuHbl «Heoprannyeckass Xumusn»
1. BBenenue

XUMHS KaK CUCTEMa 3HAaHUM O BEUIECTBAX U UX IPEBPALLICHUAX. Teopus M SKCIEPUMEHT B
xuMud. Pasznuunble ypoBHM xumuueckoi Teopuu. Mudopmanumonnsle cucremsl. Cucrema
IPUOPUTETOB B pPa3BUTUM XUMHUH. OCHOBHBIE INPOOJIEMBI COBPEMEHHONW HEOPraHMYECKOW XHMHHU.
Pycckas HOMEHKJIaTypa HEOPraHMYECKMX COEAMHEHHUH (KHUCIOpOA, OKHCeN, THIPOOKHUCh, BOJA,
11EJI0Yb, MEPEKUCh BOAOPOJA, CEPHOKHUCIBIM, XJIOPUCTBIA U T.A.). MeXayHapoaHass HOMEHKJIATypa.
XUMHUS U KOJIOTHUS.

OcCHOBHbIE TIOHATHS U 3aKOHBI XMMHHM. ATOMHAsl €IMHULIA MAacChl. ATOMHAasl U MOJIEKYJIsIpHas
Maccbl. Moisib. MonbsHas macca. BanentHocTs. CTeneHb OKUCHEHMS. DKBHUBAJIEHT. MojbHas macca
sKBUBaJIeHTa. OIpeneneHusl XUMUYECKOTO0 SKBUBAJIECHTA 3JIEMEHTA, KHMCIOTHI, TMAPOKCUIA, COJIH,
okcyaa.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  DKBUBAJIEHTBL. 3aKOH  CTEXMOMETPUU.  3aKOH
HKBHUBAJICHTOB.

CrniocoObl BbIpaXKeHUs1 KOHLIEHTPALUU PaCTBOPOB.

2. Crpoenne aroma. PazBuTHe npeacrasieHuii o crpoennu atoma. KBantoso-
MeXaHH4YeCKasi MO/ eJIb.

AToM — Kak cioxHas cuctema. CinoxHas cTpykrypa sapa. [Ipotonsl u HeWTpoHBI. [IpoToHHO-
HEUTPOHHAs TEOPUsl CTPOEHUS SApa.

JIBOMCTBEHHAss mpupoAa 3JIEKTpoHa. Macca M 3apsja 3JIEKTPOHOB. BoOJHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHue HeomnpenaeneHHocT ['eiizenoepra. Ilonarue opbOurtanu. BonHoBas
¢yHknus u BonHoBoe ypaBHeHue Illpenunrepa. PanuanbHas M opOMTalbHAs COCTaBJISIOLINE
BOJIHOBOU (DYHKIIMH.

KBanroBbie uncna. CTpykTypa 3JIEKTpOHHBIX oOosiouek. KBaHTOBbIE ypOBHH, KBaHTOBBIE
HOAYpPOBHH, S-, P-, d-, f- aTomubie opOuramu. IIpaBuno KieukoBckoro. PeanbHble pacronoxeHus
YPOBHEW U MOJYPOBHEN B aTOME.

OCHOBHBIE PUHIUIIBI PACTIPEAEIEHUS 2JIEKTPOHOB B aTOME: MPUHIUI HAMMEHbIIEH YHEPIHH,
npuHumn [laymm n npasuno I'ynna.

N300pakeHre >JEKTPOHHOM CTPYKTYyphl aTOMa MpHU IOMOIIM 3JIEKTPOHHBIX (GOpMyNl U
KBAHTOBBIX U€eK. JHEPreTUUECKUe AuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMu4yeckas CBsi3b

[Tonatue xumMuueckoit cBsi3u. KpuBble n3aMeHeHHs 3HEpruM npu obpa3oBaHuu cBs3u. [Ipupona
XUMUYECKOM CBsI3U. KOJIWYeCTBEHHBIE XAPAKTEPUCTHKU CBA3U. Tun  cBA3W. BaneHnTHele u
MEXMOJIEKYJIAPHBIE CBSA3H.

KoBanentnas cBsi3p. J[Ba Merona oObsCHEHUS KOBaJIEHTHOHM cBsi3U. OCHOBHBIE TOJOKEHUS
merona BajeHTHBIX cBszed (BC). IlomspHocts cBs3u. HemonsipHble M TMONSPHBIE MOJEKYJIBI.
JIMnonbHBI MOMEHT U XapaKTEPUCTUKU CTENCHH MOJIIPHOCTU CBSA3U. THMBI ruOpuUan3aluii aTOMHBIX
opbOuTanei, HaMpaBIEHHOCTh XUMUYECKOH CBsI3M, TeoMeTpuyeckas KOHGUrypalus MOJIeKyl. G- U T-
cBsi3u. OMHAPHBIE, IBOMHBIE U TPOMHBIEC CBA3U. HeHACKIIAeMOCTh CBSI3U. DHEPrus CBSI3H.

OcHOBHBIE TIOJOXKEHUS METOAa MOJEKYIsApHbIX opbOurtaneii (MMO). CassbiBaroiye,
Pa3phIXJIAIONIME U HECBS3BIBAIOIINE MOJIEKYJISIpHbIE OpOUTANM; G- U T- MOJEKYJsSpHble OpOUTaiu.
CxeMbl MOJIEKYJISIPHBIX OpOUTaNell IByXaTOMHBIX TOMOSIIEPHBIX, TE€TEPOSIEPHBIX U MHOTOATOMHBIX
Moutekyil. [Topsinok cBsizu. MarauTtHele cBoiicTBa MoJieKyll. CpaBHeHne meto 0B BC 1 MMO.

WNonnas cBsa3b. Kpurepuit o0pazoBaHMs HOHHOM cBA3M. HeHachllaeMocTh  CBSA3H.
Kpucrannmaeckoe coCTOsIHUE HOHHBIX COeIMHEHNI. HeHanpaBiIeHHOCTh CBSI3U. DHEPIUs CBA3H.

MexMounekyisipHbIe CBA3U. BonopoaHas CBs3b.

Bnusinue BomoOpoaHON CBs3M Ha CBOWCTBA BellecTB. JlOHOpHO-akuentopHas cBsizb. JloHOp,
akuenrtop. Ciaydau nosiBJIEHUS BHYTPUMOJIEKYJIIPHON, BOLOPOAHON U IOHOPHO-AaKLIEITOPHOM CBSI3H.

OpueHTaMOHHOE, HHIYKIIMOHHOE U JUCIIEPCHOE B3aUMOJICHCTBHE.

4. Ilepuoauyecknii 3aK0H U NepuoanYecKas cucrema diemenToB /.. MenaeseeBa



[Toncku ocHOBBI Kiaccu(UKAMM XUMHYECKUX AJIEMEHTOB JO OTKPBITHS MEPUOAMYECKOTO
3aKOHA.

Tpu srama paboter J[.M. MennaeneeBa B 00JIaCTH CHCTEMATHKH XHMHYECKUX SJIEMEHTOB.
®opmynupoBka mnepuogudeckoro 3akoHa. (Co3gaHue MEPUOJUYECKOM CHCTEMbI  3JIEMEHTOB.
Jlornueckuie BBIBOJIbI U3 IEPUOIUYECKOrO 3aKOHA U IEPUOJIUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpemenHass  (GOpMYJIHpPOBKAa  IEepUOAUYECKOro  3akoHa. CTpyKTypa  COBpPEMEHHOMH
MEPUOIUYECKON CHUCTEMBI 3JIEMEHTOB. KOpOTKONEpHOIHBIH U JJIMHHONEPUOAHBIA BapUAHTHI
nepuoanueckon cucremsl. Ilepuwon. I'pymma. [lenenue rpynmbel Ha HOATpYyHnbl. TUIIMYECKHE
3JIEMEHTHI, [TOJHbIE aHAJIOTH.

S-, p-, d-, f- anemenThl. BHYTpeHHSS ¥ BTOpUYHAS TIEPUOTUUHOCTD.

3aKOHOMEPHOCTH M3MEHEHUSI OCHOBHBIX XapaKTEPUCTUK ATOMOB IO MEPUOAAM U TpyIIam.
Paguycbl aToMOB M MOHOB, HEPIHsl MOHU3ALUH, CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH!
U3MEHEHUsI JTUX XapakTepUCTUK MO TMEepUoJaM M TpynmnaM. 3aKOHOMEPHOCTH HW3MEHEHHs
BaJICHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBONCTB 3JIEMEHTOB U CBOWCTB OJHOTHUIIHBIX
COEeIMHEHUI.

BasieHTHBIC 3JICKTPOHBI 1 MHOTOOOpa3ue BAJICHTHBIX COCTOSIHUI aTOMOB S-, P-, d-, f- aiemeHTOB.

CrocoOsl Tpesicka3aHusi CBOMCTB 2JIEMEHTOB U UX COEIMHEHUN HAa OCHOBE NEPUOAMYECKOTO
3aKOHA U NEPUOJANYECKOMN CHUCTEMBI AJIEMEHTOB.

3akoH Mosnu. [loaTBepkieHHe NPaBUIBHOCTH MEPUOJUYECKOM CHCTEMBI 3JIEMEHTOB.
[Ipencka3aHue CylecTBOBaHUS HOBBIX 3JIEMEHTOB.

5. CTpoeHue KOMILIEKCHBIX CO€eIMHEeHUI

Koopaunamuonnas teopuss BepHepa kak nmepBas yJaadyHas IOIBITKA TEOPETHUECKOIO
00BsicHeHUs! cTpoeHus: koMmIuieKcHbIX coeauHenui (KC). OcHOBHBIE MOJO0XKEHUS KOOPIWHAIIMOHHOM
TEOPUU: IEHTPAIBLHBIN aTOM W JIMTaH[bl, BHCIIHSS U BHYTPeHHsSA cepa, KOOPAMHAIMOHHOE YHCIIO,
AIpO KOMILJIEKCA, €ro 3apsj, TJaBHas U M0OO0YHAss BAJICHTHOCTH J(@HTaTHOCTh JUTaHIOB. Y CIIEUIHOE
npejckasanre A.BepHepoM uncia U30MepOB aKTa3IpUUECKUX KOMILUIEKCOB KoOabTa (3).

[Ipupona xummueckoit cBsizu B KC. CoueraHue 3JIEKTPOCTATUYECKOTO U KOBAJIEHTHOTO
B3aMMOJIEHCTBUS LIEHTPAIbHOTO aToMa (MM MOHA) ¢ JuranjgaMu. [IoHsTHE 0 KHUCI0TaX U OCHOBAHUAX
JIprouca.

Bepneposckos u coBpemenHast HomeHkaTypa KC.

Crpoenne KC c¢ mnozumuit MBC. Hwu3kocnMHOBBIE M BBICOKO CIIMHOBBIE KOMILIEKCHI.
['mOpunuzanust  opOuTaneld  LEHTPAJBHOTO  aromMa OpU  00pa3OBaHUU  OKTadJIPHUUECKUX,
TETPAdIPUUYECKUX M KBaJpaTHOro komriekca. CHOUH CHapeHHbIE W CHHH CBOOOJHBIE KOMILJICKCHI.
OHeprus  paclleluleHus W DSHeprus  cnapuBaHusd. l3MeHeHue oSHepruum  cTaOuiaM3aluu
KPUCTAJUIMYECKUM TOJIEM B Sy MEPEXOJHBIX 3JIEMEHTOB JJIsi OKTa’APUYECKHX M TETPAIIPUUECKUX
KOMIUIEKCOB, 00pa30BaHHBIX JIMTAHAAMM CHUJIIBHOTO U ci1aboro nojis. CBA3b BEIMUYMH PACLICIUIEHUS C
okpackoii KC. cnonb3oanue TKII miis 006bsicHenus MarHuTHBIX cBoiicTB KC.

Cnekrpoxumuueckuii  psig aurasgoB. HWcmonb3zoBanne TKII nma  onumcanust cTpoeHUs
HOpPMAaJBHBIX U OOparieHHbIX mmuHenei. [Toustue 06 radpdexre Ana-Teiinopa.

[IpencraBienre o0 Teopuu MO  JIMTAHAOB. ODHEPreTHYECKHe  JuarpamMbl  JUIs
rekcaaMmmuHkoOansTa (3) u rekcadropokobanbrara (3). 6- M T- JOHOPHO-AKIENTOPHBIC CBS3U.
Bennuuna pacuierienuss B Teopuu nosist aurasio. HecssizpiBaronue opoutanu. BoxmoxxHoCTh O-
JATUBHOTO B3aUMOJICHCTBHS d-3JIEKTPOHOB IIEHTPAIBHOTO aTOMa CO CBOOOTHBIMHU (Pa3PBIXJISIOIIUMH)
opOutansati gurana. CpaBHEHHWE BO3MOXKHOCTEH MeTOJa BaJE€HTHBIX  CBSI3CH, TEOPHH
KPUCTAJUTMYECKOTO TOJIsl M TEOPUH TOJIS IMTaHA0B B onricanuu ctpoenus KC.

KC ¢ HeopranndyeckumMu M OpPraHUYECKUMHU MOJUACHTUTHBIMH JuraHgamMu. KC snemMeHTOB-
METAJIJIOB C aMHUHOKHCIOTAMU Ha MPUMEpPE dTUICHIUAMUHTETpa-arerara (KOMIUIEKCOHOTA) KaJIbIIUs.
Xemnarsl. [IpaBuno nukioB Yyraesa.

Knacreps! (Ha mpuMepe HU3MIMX TATOT€HUI0B MOJIHOACHA) U MHOTOSIIEPHbIE KOMIUIEKCHI (Ha
npuMepe KapOOHUIJIOB MEPEXOHBIX AJIEMEHTOB), KOMIUIEKCHI (Ha mpumepe (GheppolieHa) COeTUHECHUS
BKJItOUeHus (knarpatsl). Cynpa-MONeKyIsIpHbIE COETUHEHUS.

Koncranra ycroiumBocTH - BakHeummas xapakrtepuctuka KC. 3aBUCHUMOCTh KOHCTaHTBI
YCTOHYMBOCTH OT BEIMYMHBI 3apsiia ¥ paauyca [EHTPaTbHOTO HOHA, €r0 JIEKTPOHHON KOHPUTYpauu



(Ha MpuMepe TeKkcaaMMHHKOOabTa (2) M TekcaaMMHHKOOaNbTa (3), a Takxke rekcanuaHodeppra (2) u
rexcarmanodeppara (3). IlpemocraBneHue 0 KUHETHYECKH JTAOMIBHBIX UM WHEPTHBIX KOMIUIEKCAX.
['eomeTpryeckas 1 ONTUYECKasi U30MEPHUS HTHEPTHBIX KOMIUIEKCOB. D dexT TpancBiausaus YepHsena.

Ponme KC B mpupome (dhepmeHTbl, XJIOpO(MUIUI, TeMOTIO0MH, KOMIUIEKCHBIC COCIMHEHUS
MUKpPO3JIEMEHTOB B INUTAaHUU PACTeHUU, JiekapcTBa U subl). Mcnonb3zoBanue KC B TexHomoruw,
CEJIbCKOM XO3SIMICTBE M MeIuLUHE (pa3[elieHue M OUYMCTKAa CMECEM HEOpraHMYECKHUX COEIMHEHUH,
O0oppba ¢ XJIOPO30M pACTEHUI, MPOTHUBOOMYXOJIEBOE JEHCTBUE KOMIUIEKCOB IUIATUHBI U APYTUX
aneMeHToB). Jleryune KC 1 ux posib B HEOpraHM4ECKOM CUHTE3€ (TOHKHUE INIEHKU, TE€TEPOCTPYKTYPBHI).

6. Hauana xuMu4eckoii TepMOAUHAMUKH

XUMHYECKHE MPOLECCHl HA MUKPO - U MAakpOypOBHsX. BaxHeliue Npu3HAKM XMMHUYECKUX
npespanieHuii. [IoHsATHE 0 XUMUYECKUX MPEBPAIIeHUs B HEOOBIYHBIX YCIOBUSAX: TUIa3MOXUMHUS, 3BYKO-
Y MEXaHOXUMHUSI, KPHOXUMUSL, JIa3epHasi XUMHUSI.

OcHOBHbIE TOHSTHUS XUMUYECKOW TEPMOJIMHAMUKU: CHCTEMA, apaMeTpbl COCTOSHUS, padoTa,
SHEPrus, TEIIOoTa.

BHyTpeHHss sHeprus, U ee U3MEHEHHE MPH XUMUYECKHX U (ha30BbIX MpeBpamieHusx. [lepsoe
HA4yajo0 TEPMOAMHAMMUKH. OHTaJIbIUs OO0pa30BaHMsI XUMMUYECKUX coeAuHeHud. CraHaapTHOe
cocrosiHue. CraHaapTHble SHTaIbNUU oOpa3zoBaHus. TemnoBble A(h(GEKTHl XUMHYECKUX PEaKIIUM.
TepMoxuMHUECKHE pacyeThl, OCHOBAaHHbIE Ha 3akoHe ['ecca. TepMOXMMHYECKHE  LIMKJIBIL.
Temnoemkocts. TemneparypHasi 3aBUCUMOCTh TEIUIOEMKOCTH M SHTalbluu. YpaBHeHHe Kupxroda.
OHeprust XuMu4ueckon cBs3u. [loHATHE 00 MCIIONB30BAaHNM XMMHYECKHX M (a30BBIX MPEBpAICHU B
HEOPraHWYECKUX CHUCTEMax [UJIsi PEreHEpPUPOBAHMS, XPAHEHUS TPAHCIOPTUPOBKU SHEPIHUHU.
Bonoponnas sHepreruka.

Bropoil 3akoH TepMOAMHAMUKH. ODHTPONUA. 3aBUCUMOCTb SHTPONUM OT TEMIEPATYPBHIL.
CranpaprtHas sHTponud. M3MeHnenue sHTponuu npu (pa3oBbIX MEpPEeXoax U XUMUYECKUX PEAKIMIX.
Oueprusa ['u66ca u sneprus 'enbmronsua. Kputepuii camonpon3BoIbHOTO MPOTEKAHUS MPOIIECCOB.
XYUMUYECKUH MOTEHLHUaN, 3aBUCUMOCTh XMUMHUYECKOrO MOTEHIMajda OT KOHLEHTPAlWH, AaBJICHUS
peareHToB. Y CI0BUE XMMUYECKOTO paBHOBeCUs. M30TepMa XMMUYECKOIN peaKIuu.

KoHcTanta XumMuyeckoro paBHOBecHsi Kak Mepa TJIyOMHBI MPOTEKaHHWs IPOIECCOB.
Hcnonb3oBaHne 3HaYEHUN CTaHJAPTHOW SHTAJBIIMM M SHTPOINHU JJI pacyeTa KOHCTAHT PAaBHOBECHS
XUMUYECKUX peakiuii. MakTophl, BIUAIONINE HA BEIHMYUHY KOHCTAaHTHI paBHOBECHUs. TepMoanHaMU-
YEeCKUW BBIBOJ] 3aKOHA JIeHCTBYIOMUX Macc. CaBur xummuueckoro paHoBecus. [Ipunnun Jle [laTense.

7. KMHeTHKa U MeXaHU3M XHMHYECKHX peaKkuuii

CKOpOCTh XMMHYECKOW PEAKIUH, €€ 3aBUCUMOCTb OT NPUPOABI U KOHLEHTPALUU PEarcHTOB,
temneparypbl. Ilopsaok u MonekynspHOCTh peakuuu. KoHcTaHTa CKOPOCTH, €€ 3aBUCUMOCTH OT
TEMIEPATypbl. YpaBHEHHE AppeHHyca. OHEpPrus akTUBAaLMU (ICHCTBUTENBHAS M KaXKyILAsics).
[TonsiTe 0 TeOpUM AaKTUBHBIX COYJAapEeHUU, aKTUBUPOBAHHOM KOMIUIEKCE B TEOPUU aOCOIIOTHBIX
CKOpOCTEM peakiuu. MeXxaHn3M M KHMHETHKAa PEAaKLUil B TOMOIE€HHBIX U TE€TEPOr€HHBIX CHUCTEMAX.
enusie (H.H.CemenoB) wu xonebatenbhbie (b.Il.benoyco, A.M.XKaGoTuHckuil) peakuuu.
['oMOreHHBIN U reTeporeHHbIN Karanu3. Ayrokatanu3. KnHeTHyeckuil BBIBOJ 3aKOHA AECHCTBYIOLINX
Macc. PopmasibHasT KUHETHKA, KUHETUYECKHE YPaBHEHHs I OJHOCTOPOHHMX peakumid [ u 11
NOpsAJKA.

WNuruburopsl 1 uHrubupoBanue. OCOOCHHOCTHM KHMHETUKHM Tra3o(a3HbIX, XUAKOPA3HBIX U
TBepa0(a3HbIX peakuuii. MeXaHn3Mbl peakiuii ¢ yuacTHEM OPraHUYEeCKUX COeIMHEHHM.

Xumunyeckoe paBHoBecue. OOpartumble U HeoOpaTuMmble XuMuyeckue peakuuu. CocTosHue
paBHOBECHsI M TPHHLIMII MHUKPOCKONMMYECKOW oOpatumMocTH peakuuu. KuHermueckuit u
TEPMOJMHAMHYECKHUH MOIXO0/IbI K ONMMCAHUIO0 XUMUYECKOTO PAaBHOBECHSI.

KoHcTanTa XMMHYECKOTO paBHOBECHS U pa3IMyHbIE CIIOCOOBI ee BbIpaxeHus. CBs3b
KOHCTaHTbl XMMHUYECKOTO PaBHOBECHS CO CTaHAAPTHBIM H3MeHeHHeM dHepruu I ' uooca. Cmerienue
XUMUYECKOI0 paBHOBECHUs NpU n3MeHeHuu ycioBui. [Ipunnun Jle Hlarense.



Brnusiaue cpensl Ha TpoTeKaHWE XHMHYECKHX peakmnuii. OcoOeHHOCTH Ta30(a3HbIX,
KHUJIKO(DA3HBIX, TBepAO(pa3HbIX peakuuid. Poib SHTAIBNMIHOTO M SHTPONUMHOTO (HaKTOPOB B
OIpECIICHNH HallpaBJICHMs IIPoLiecca.

8. PacTBOpHBI

PacTtBOpb! xuakue (BOJIHBIE M HEBOJHBIE), TBEpAble M razoo0pasHble. CIOCOObI BBIPAKEHMS
KOHLIEHTPAllUl pPacTBOPOB: MaccoBas J0Js, MOJSIPHOCTb, HOPMaJbHOCTb, MOJISUIBHOCTb, MOJISIpHAs
JoJs. BnusHue Ha pacTBOPUMOCTb JHEPTUU CTPYKTYPBl KPUCTAJNIMYECKOTO BEIECTBA M HEPIUU
cojpBaraluu. PacTBOpHI HachIlLIEHHBIE, HEHACBIILEHHbIE M, KOHLUEHTPUPOBAHHBIE U pa30aBJICHHBIE.
3aBMCUMOCTb PaCTBOPUMOCTH OT TEMIIEPATypbl. PaCTBOpEI HCAJIbHBIE U PEATIBHBIE.

PactBOop kak (asza mepemeHHoro coctasa. IlonsTie o (a3oBbIX aAuarpamMmax, KOMIOHEHTAX,
¢azax, crenensx cBoOoxsl. [IpaBuiio ¢a3 'nd6ca. dazoBble 1uarpaMMbl 0JHOKOMIOHEHTHBIX CUCTEM
Ha TpUMepe JrarpaMMbl COCTOSTHUM Bobl. OCHOBHBIEC THUIIBI (Da30BBIX AHArpaMM JABYXKOMIIOHEHTHBIX
CHUCTEM: CHCTEMBI C HEOTPAaHMYEHHOW pPACTBOPUMOCTBIO, 3BTEKTMUYECKHE CHCTEMBI, CHCTEMBI,
BKJIIOUYAIOIME KOHIPYSHTHO U MHTOHIPYHTHO IUIABSIIUECS XUMUYECKUE COeTUHEHUS. TpruaHrymsius
CJIOXKHBIX CHCTEM.

[ToHsTHE O KOJIIOUIHBIX pACTBOpax.

KommratuBable CBOMCTBAa PACTBOPOB HE 3JIEKTPOJIMTOB M IEKTPOJUTOB. JlaBineHue mnapa
OuHapHBIX pacTBOpOB. 3akoHbl Payms. Kpmockonmus m 30y/THOCKONHUS KaK METOIBI OMpPEICTICHHS
MOJISIpHBIX Macc. OcMOC U OCMOTHYECKOE JJaBJIICHUE B HEOPTaHUYECKUX U OMOJIOTMYECKUX CUCTEMaX.
3akonbl Payns u Bant ['odda mis pacTBOpoB HE 3JIEKTPOIUTOB U AIIEKTPOIUTOB. M30TOHMUYECKHI
K03 puIueHT.

[Ipouecc 3amep3anus BOJbI M BOAHBIX pacTBOpoB. Kpuoruapar u KpuoruapaTHas TOYKA.
BeiBeTpuBaHMe KpHUCTAIIOIMIpaTOB cojieil. PacnibiBaHue 00€3BOKEHHBIX COJIEHl BO  BIIAXKHOM
aTtmocdepe.

Onexrponutuyeckas auccouuanus (C.Appenunyc). CuiibHble U ciabble 21eKTPoiIuThl. CTeneHb
U KOHCTaHTa Juccouuanuu. PakTophl, BIMSIONIME HAa CTEMEHb AJIEKTPOJUTHYECKOW IHCCOLMAIINU.
Kaxymascs creneHb IUCCOIMALMU CHIIBHBIX SJIEKTPOJUTOB. Jluccounarus ciabbIX 3J1€KTPOJIHUTOB.
3axoH pa3BeneHus Ocraibpaa.

Boga kak BakHenmmii pactsopurens. KoncTanTa nucconuanuu Boasl. IoHHOE npou3BecHNe
BOJIbl. BOOpOAHBIN ITOKA3aTENb.

I'mpponus u conbBonu3 coneid. KoHcraHTa paBHOBeCHs peakuuu ruapoiusa. DakTopsl,
BIIUSIIOLIME HA PaBHOBECHE PEAKIUI TUApOIIN3a.

IIponsBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX JJIEKTPOJIMTOB. Y CIOBHSA
OCaQXKJICHHSI U pAaCTBOPEHUS OCAJIKOB.

OcHOBHBIE TOJIOKEHUS IPOTOIUTHYECKON Teopuun bpencrena-Jloypu. ConpskeHHbIE KUCIOTBI
U ocHoBaHUs. KOHCTaHTa NPOTOJUTHYECKOTO PAaBHOBECHS KaK XapaKTEPUCTHKA CHUJIbI KHUCIOTHI U
OCHOBaHUSI.

9. DJIeKTPOXMMHYECKHUE CBOHICTBA PACTBOPOB

ConpspkeHHbIE  OKHUCIUTENIBHO-BOCCTAHOBUTENbHBIE  mapbl.  [loHaTme o0  OBOMHOM
ANEKTPUYECKOM CJI0€. DIIEKTPO/Ibl, TaJIbBAHNYECKAs A4eiKa. DJIEKTPOJAHbIN moTeHnnan. CTaHIapTHBIN
NIEKTPOAHBIN mnoTeHuMan. Psn  Hanpsbkenuidl.  OmnpeneneHUe  HaNpaBICHHS — OKUCIUTENBHO-
BOCCTAaHOBUTEIBHBIX peakunil. YpaBHenne HepHera. Jlnarpammel Jlatn-mepa. [onsitue o nnarpammax
OKHCITUTEIbHBIX COCTOSHUH (MarpaMMbl «BOJIbT-DKBUBAJIIEHT - CTENEHb OKUCIIEHUS»). 3aBUCUMOCTb
AIIEKTPOJHOTO moTeHnuana oT pH cpeabl. DneKkTponu3, 3M€KTPOXUMUYECKHE HCTOUYHUKH IHEPIHH,
KOppO3Us KaK JEKTPOXUMHUYECKUI TIPOLECC.

10. CBoiicTBa XMUMH4YECKHX 3JIEMEHTOB

XHWMHUYECKHE CBOWCTBA KOHKPETHOIO DJJIEMEHTa WM TPYNIBl 3JIEMEHTOB IIPEUIaracTcs
00CyX1aTh M0 €IUMHOMY ILIaHY.

1. TlonoxxeHue B MEPUOIUYECKON CHCTEME, PAacIpOCTPAHEHHOCTb U (POPMBI HAXOXKACHUS B
npupoje. Criennduka 31eMeHTa U €r0 COSTMHECHHM.

2. DOnexktpoHHas o000JI0YKa aTOMa, NOTEHIMAIbl HMOHHM3ALMH, CPOJACTBO K 3JICKTPOHY,
JNEKTPOOTPHULATEIBHOCTD, XaPAKTEPHBIE CTEIICHU OKUCIICHUS.



3. Tlpoctsie BemecTBa: (OpMBI CyIIECTBOBAHMS U (PU3NUECKHUE CBOMCTBA, XapaKTep W YHEPTHUs
CBs3H, (Da30BbBIE MPEBPAIICHHUS, PEAKIIOHHASI CIOCOOHOCTD.

4. BzauMoIeWCTBHE C IEMEHTaAMH, PACCMOTPEHHBIMH paHee: yCIOBHsI MPOTEKAHUS PEAKIIHH,
UX TEPMOJAMHAMUYECKUE U KHUHETHYECKUE XAPAKTEPUCTUKHU, MPOAYKTHL. DJIEKTPOHHOE CTPOCHUE M
IIPOCTPAHCTBEHHAS CTPYKTYpa MOJY4YAEMbIX COCJUHEHUN, UX KHUCIOTHO-OCHOBHBIE U OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA, PEAKI[MOHHASI CIOCOOHOCTD.

5. BzaumopeiicTBue MPOCTHIX BEIIECTB M COCAMHEHHH C BOJAONH M MX COCTOSIHHE B BOJHBIX
pacTBOpax. XapaKTepHbIE KUCIOTHO-OCHOBHBIEC U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC MPEBPAILECHUS B
pacTBopax.

6. KoMruiekcHbIe coeTMHEHUS.

Booopoo

Bonopon B npupoae. N3otomnsl Bomopoaa. BaneHTHbIE BO3MOXKHOCTH aTOMa U XapaKTEpHbIE
crenneHn okucinenus. Monekyna Hj. Ilonyuenune Bomopona. duznueckue M XMUMHYECKHE CBOWCTBA
IpOCTOro BellecTBa. PacTBopeHue Bojopoja B MeTaiaXx. ATOMapHbIi BOAOPOJ, €ro IMOJIy4eHHE U
peaknmoHHas crocobHOcTh. KoBaneHTHsle coenmHeHus Bojopoga. Momsr H' m H, wux
B3aMMOJICHCTBHE C BOJIOK. BolopoHast CBSI3b, MPUYHHBI €€ 00pa30BaHus, CIIOCO0 OTMCAHHUS.

Kucnopoo

1. Tlonmoxenue B mepuomuueckou cucteme. Kucmopom B mpupose. M3oromsl kucimopona.
BaneHnTHbIE BO3MOXXHOCTH aTOMa U XapaKTepHbIe cTeneHu okucieHnuss Monekyna 0. [Tapamarnetusm
kuciopona. Ilomydenune kucnopoma. PuU3MYECKHE M XUMHUYECKUE CBOMCTBA IMPOCTOrO BELIECTBA.
AnnoTtponust Kuciopoja, 030H. O30H B atMocdepe.

2. BsamMopelcTBHE KHCIOPOAa C BOJOPOIOM. MeXaHU3M PeaklUu BOAOPOAa C KUCIOPOIOM.
CoenuHeHUs KHUCIOpoJa € BOAOPOJOM, THIPOKCHI, BOJA, MEPOKCHJ BOAOpoAa. Tepmuyeckoe H
dboToxuMuueckoe pasnoxeHue Bojabl. [lomyduenwe u cBoicTBa mepokcuaa Bogopoaa. HoO; kak
OKHCIIUTENb U KaK BOCCTAaHOBUTENb. [[puMeHeHune nepokcuaa BOA0poIa.

3. CocrosHUS KUCIOpOJa B €ro coenuHeHussXx. OKCHIIBI U UX Kiaccupukanus. [lepokcuasl u
NEepOKCUAHAs TpynnupoBKa. Honsl 0%, 0y, O5. Cynepokcusl, 030HUIBI, UX B3aUMOJEHCTBHE C BO-
JIOH.

11. Oco0eHHOCTH XMMMH 3JIEMEHTOB - HEMETAJLJIOB

Onemenmut VII-A epynnui (2anoeenul)

1. O6mas xapakTepuctuka rpymnmnsl. CTpoeHHe IeKTPOHHBIX 000JI0UEK aTOMOB, TTOTEHITUAIBI
MOHU3AIMH, CPOJCTBO K DIJIEKTPOHY. BasleHTHBIE BO3MOXXHOCTH aTOMOB M XapaKTEPHBIC CTETICHU
okucnenus. [IpocTeie BemecTBa, XxapakTepucTuku Moaekyn Hal,.

2. CoemuHeHHS C BOJOPOJOM. ODHEPreTHUECKHE XapPaKTEPHUCTUKH, XapakTep CBS3H U
aneKTpoHHOe cTpoeHue wmosekyn HHal. Meroasl monyuenus u  (u3MYeckre CBOWCTBA,
raJjoreHoBOIOPO/IOB. KHUCIOTHBIE UM OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA, pEaKIIMOHHAS
CIOCOOHOCTH. [anoreHuIHbIe MOHBI U KX COCTOSIHME B BOJHBIX pacTBOpax. ['aloreHu 1pl MeTaoB.

3. Oxcuapl B OKCOKUCIIOTHL. OO0IIasi XapaKTepUCTHKA OKCHJIOB: CTPOSHUE MOJICKYJ, XapaKTep
U DHEpPrus CBs3HU. TepMOIMHAMHYECKHE XapaKTepUCTHUKU oOpaszoBaHus. llomyueHue M XUMHUYECKHE
CBOMCTBA OKCHJIOB. ¥ CTOWYUBOCTH OKCHUI0B. OCOOCHHOCTH COeTMHEHHI (TOpa U 0a ¢ KHCIOPOIOM.
Peakmun okcokuciaor. OcCOOEHHOCTH XJIOPHOM U HOTHOM KHUCIIOT.

4. CoenuHeHUs TAJIOTEHOB Npyr ¢ ApyroMm. MuTtepramorenuapl. Dopmbl CyIeCTBOBaAHUS H
CTpoeHHe MOJIeKy. Tpex1eHTpoBbIe IEKTPOHHON30BITOUHBIE CBSI3U B MOJIEKYJIaX HHTEPTaJOTeHUIOB.
XUMHYECKUE CBOMCTBA M METO/IbI TTOTy4eHHs. B3anMmoieiicTBrE ¢ BOJIOM.

5. OKuCIHUTETHHO-BOCCTAHOBUTENBHBIE PEAKIUU TaJOTEHOB U WX COEAMHEHUUW B BOJHBIX
pacTBopax. B3anmopeiicTBHEe TPOCTHIX BEMIECTB C BOJON, KHCIBIMH M IIEJIOYHBIMUA PaCTBOPaMHU.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COETUHEHUN.

Onemenmut VI- epynnwvl (xanvkozerni)

1. OOmas xapakrepuctuka rpymnibl. CTpoeHHE dIEKTPOHHBIX 000JI0UYEK aTOMOB, ITOTEHIIAAIIBI
WOHU3ALIMM, CPOACTBO K JJIEKTPOHY. BasleHTHbIE BO3MOKHOCTM aTOMOB M XapaKTEpHbIE CTENEHU
okucnenus. [Ipoctbie BelecTBa, ENOUYEUHbIE CTPYKTYPhI, XapaKTEPUCTHUKU MOJIEKYI Xo.

2. CoenuHeHHs C BOJOPOJOM. DHEPreTHUYEeCKHe XapaKTepUCTUKU, XapaKTep CBSI3U U CTPOEHUE
monekyn HpX. Cynbdarel. Meroapl TMONy4eHHUS W OCHOBHBIE XUMHUYECKHE  CBOHCTBA



XaJIbKOI€HOBOJOPOAOB. XaJIbKOTEHH/IHBIE HOHBI M HUX COCTOSSHUE B BOJHBIX pacTBOpax.
XaJIbKOT€HHU 1Bl METAJIJIOB.

3. Oxcunbl U OKCOKHCIOTHI. O0IIas XapakTepuCcTHKa OKCUIOB: CTPOEHUE MOJIEKYJ, XapaKTep
cBsi3M, dHepreTuka. [lomydenne u xumudeckue coictBa okcuaoB X0, u X03. Kucmorsr HyXO3 u
H,X04: cTpoeHne MOJeKyJ, XUMHUECKHE CBOMCTBA, METOABI MonydeHuss. OCOOEHHOCTH CEJICHOBOU M
TEJUTYpOBOM KUCIOT. OKCUKHCIOTHI Cephbl: MPUYUHBI KX MHOT000pasus, KiacCH(PUKALUs, CTPOCHHUE U
XUMHUYECKHE CBOMCTBA.

4. Tanorenunpl. dopmbl CyLIECTBOBAaHUS U CTPOCHHME MOJEKyJd. MeToapl NOJydYyeHUs U
XUMHUYECKHUE CBOVCTBA. B3auMozaeiicTBHE raJOreHUuI0B ¢ BOgod. OKCOraJIoreHUIbI.

5. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMM XaJIbKOTEHOB U MX COCIUHEHUN B BOIHBIX
pacTBopax. B3ammopneicTBHe NPOCTHIX BEUIECTB C BOJOM, KHUCIBIMU M IIEJIOYHBIMH PACTBOPAMH.
OKHCIHUTENIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA COCTUHEHUN.

Onemenmul Y-A epynnol

1. OO6mas xapakTepuctuka rpymnmbl. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB, TTOTEHITUATBI
MOHM3AIINH, CPOJCTBO K 371eKTpoHy. [IpocThie BemecTBa, amnoTponus. OCOOEHHOCTH a30Ta.

2. CoemuHEeHHS C BOJOPOJOM. XapaKTep CBSA3H, SHEPTETHUICCKHIE XapaKTEPUCTUKH M CTPOCHUE
moniekysl XHz. Meroasl monydeHus U OCHOBHblE cBoiicTBa coeauHeHuid XHz. Comn ammoHusT U
dochonns. AMmuakatel. AMuIbl, UMUABL, HUTpUIEL. DPochunsl. Coenunenns XoHa, ux crpoenue u
cBoicTBa. ['MapokcunaMuH. A30THUCTOBOAOPOIHAS KUCIOTA U a3U/IBI.

3. Oxcuapl u okcokucnoTel. OOmas xapakrtepucTuka OokcuaoB. Okcuasl azora. DopMer
CyILLIECTBOBaHMUS, CTPOCHHE M DHHEPreTMKa MOJIeKyJl. Meroabl MOJIy4YyeHUs OKCHUAOB a30Ta.
OKCOKHUCIIOTBI a30Ta - a30THOBATHCTAasA, a30THCTash U a30THAs KUCIOTHI, UX CTPOCHHUE, CBOMCTBA
METO/IbI TIOJTyYEHUs, HUTPUTHI U HUTpaThl. Tepmudeckoe pasznoxxkenue HUTpaToB. Okcuasl Gpochopa u
JIPYTUX 3JIEMEHTOB IPYNIbL, , UX MOJy4YEHHE, CTPOCHHUE U cBOMCTBA. OCOOEHHOCTH B3aUMOJEUCTBUS
okcuioB (hochopa c Bogon. Okcokucnotsl hocdopa u ero ananorop. CTpoeHHEe U CBOWCTBA KUCIOT
docdopa.

4. Tanorenunsl. OOIIast XapakTepucTuka, GOpPMBI U CTPOEHHE MOJIEKYJ. ['aJoreHuabl a3oTa.
Tpu- u nenraronoreHuabl Gocdopa U ero aHamoroB. MeTopl MONYICHUS U XUMHYECKHE CBOWCTBA.
B3aumogeiictBue ¢ Bogoi. BzaumopeiicTBre raioreHuaoB ¢ okcuaaMmu. OKCoraaoreHIbl.

5. Cynbounsl. PopMbl M cTpoeHHE MoOjeKyd. [lomyueHne W XUMHUYECKUE CBOMCTBA.
THOKHUCIOTBI.

6. KommuiekcHble coequHeHn . [ alIOre HOKOMILJIEKCHL.

7. DneMeHTOpPraHWYeCKUe COSAMHECHHUS

8. OKHCIUTEIBHO-BOCCTAHOBUTEIBLHBIC PEAKIIUU B pacTBOpax. B3anMopelicTBHE IPOCTHIX
BEILECTB C BOJOM, KUCJIBIMU U HIEJIOYHBIMHU pacTBOpamMu. BoccTaHOBIIEHNE HUTPATHOTO MOHA B
pa3nuuHbIX cpenax. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOICTBA coeiMHEHUH (pocopa u ero
aHaJIOTOB.

Onemenmul 1V-A epynnoi

1. O6mas xapaktepucTuka rpymnmbl. OCOOEHHOCTH CTPOCHHUS FIEKTPOHHBIX 000JI0UEK aTOMOB,
MOTEHITMATBI MOHU3AIIMH, CPOJICTBO K JIEKTPOHY. [IpocThie BelecTBa, asioTPOIIHS.

2. Heopranmueckass xumusi yriepona. Anmas, rpadur, kapounbl, Gymiepensl. CoennHeHUs
rpadura. Meran u yriesogoponbl. KapOuasl metamioB. OKcuasl yriaepoja, SHEpreTHKa, CTPOCHUE
MoONleKyn H cBoicTBa. OKCOKHCIOTHI yriepona. KapOonatel. ['ajoreHUABI U OKCOTATOTECHUIBI
yriepona. Cepoyriepol U Apyrue coequHeHus ¢ cepoil. CoennHeHus C a30TOM: IIMaH, JIWIIMAaH,
cuHUIbHAsA kucinora. [{uaHoBas M m3onMaHoOBas KUCHOTHL. TuonmaHoBas kuciora. OpraHunueckue
COCTMHECHUSI.

3. CoenuHeHHs AJIEMEHTOB MOATPYIIBI KPEMHUS C BOJAOPOAOM. XapaKTep CBS3H, YHEPTeTHKA
u crpoenne Mojekyn XHz. Metonasl monydeHus u xumudeckue cBoiictBa. Cummiuasl. Kpemuwmii
OpTraHUYECKUE COCANHEHUSI.

4. Oxcuabl U THIPOKCOIMpPOou3BoaHbIe. OOIas xapakTepucTUKa OKCHIOB KpeMmHus. KBapi u
ero momudukanus. Mzmenenue coiictBa okcuaoB XO u X02 B psany Si - Pb. KpemuueBbie Kucnots! u
cuukarbl. OKCO- U TUAPOKCOMOHBI aHAJIOroB KpeMHHUsl. CoJii 0JI0BAa M CBUHIA, UX PACTBOPUMOCTh U
TUAPOIU3.



5. Tamorenumpl. OOmiass xapakTepucTuka, ¢opmMa u cTpoeHue MoJekyia. Ju- wu
TETParaJoreHupl, UX YCTOMYMBOCTb, METOJBI IOJYYEHUS U XUMHUUYECKUE CBOMCTBA. THOKHCIOTHI
repMaHus U 0JIOBA.

6. Xampkorenunsl. @opmel u crpoerue. [lomydeHne U XUMUYECKHE CBOMCTBA. THOKHCIOTHI
repMaHus ¥ 0JIOBa.

7. Coemunenus azora ¢ pochopom.

8. Kowmmnekchbie coenunenus. I'ekcadropkpeMHueBas Kuciaora. MoJeKyIsspHble KOMIUIEKCHI
(ammykTel)  TeTpadTOopHIa  KpeMHHS. [ alOreHOKamIuieKChl  KPeMHHUST M €ro  aHaJOroB.
MeramiopraHuueckue COEQUHEHUsT TEepMaHMs, OJIOBA W CBUHLA, HMX CTPOGHHE U CBOWCTBA.
[ToTeHunanbpl HOHU3ALUH, CPOJICTBO K IEKTPOHY. IIpocThie BelecTBa, BOCCTAaHOBUTENIBHBIE CBOMCTBA.
Bs3aumozeiicTBue ¢ BOOOM.

9. Bonoponusie coenunenus neMeHToB I u Il rpynmn. Monasle ruapuabl. Poib menodnsix u
HIEJIOYHO3EMENbHBIX METANIOB B crabmiu3zauuu mona H . B3aumopeiicTBHE HOHHBIX THUIAPUIOB C
BOJIOM.

10. Okcuapl MIETOYHBIX METAIIOB, (POPMBI, YCTONYHUBOCTh, XUMUYECKHUE CBONCTBA OKCHJIOB.
[lepokcuapl,  CymepOKCUABI,030HUIBI  LIEJOYHBIX  MeTamuioB.  OKcuabl U HEPOKCUIbI
HIeIOYHO3EMENbHBIX - MeTaIIOB. [lomyuenue kucinopoaa uepe3 nepokcu Oapus.

11. l'uppokcuapl ILEIOYHBIX M IIEIOYHO3EMENbHBIX MeTauioB. Illemoun. OcobeHHOCTH
ruapokcuaa 6epuud. JluaronansHoe cxoacTso Be u Al

12. Conu menoYHBIX METAILIOB, UX PACTBOPHUMOCTb. [ MapaTanus HOHOB MIETOYHBIX METAJIOB.
[TonsiTrie 06 OTpUIIATENBHOM TUApPATAIIUY.

13. Ilpu4nHBI OTCYTCTBUS OJJHO3APSAHBIX HOHOB JIEMEHTOB TPYIIBI B BOJHOM pacTtBope. Comun
HIEJIOYHO3EMETBHBIX METAJUIOB, UX PACTBOPUMOCTD U THAPOIIN3.

Xumus 61a20poOHbIX 2A308.

1. OcoGeHHOCTH CTPOECHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB, U BaJCHTHBIE BO3MOYKHOCTH.

2. @ropuapl KCEHOHA, MMYTH MX NOJYYECHHUS W XMMHUYECKHe cBoicTBa. [Ipupoma XxuMudecknx
CBsi3ell B COEIMHEHMSIX 071aropoHbIX ra3oB. [ nniepBaieHTHbIE CBS3H.

3. BzaumopeiictBue QropumoB KceHOHa ¢ BOaoH W mienmoyamu. OKCOMTOPHIBI, OKCHUIBI U
OKCOKHCJIOTBI KCEHOHA.

4. XuMHYECKHE COSIUHEHMSI IPYTUX OJIarOpOJHBIX Ta30B.

12. Oco6eHHOCTH XUMHHU 3JIEMEHTOB-MeTAJLI0B (XMMHS MePeX0AHbIX 3JIEMEHTOB)

Obwas xapaxmepucmuxa nepexooHblX dINeMeHmo8

1. OcobOennoctu crpoenuss aromoB O+ u f snemenToB. OpOWTaNbHBIC PAAUYCHI, DHEPIUU
MOHU3AIMH, CPOJICTBO K JJIEKTpOHY. MHOrooOpasue cremneHeil okuciaeHus. OTIu4usi OT 3JIEMEHTOB
IJIaBHBIX NOATPYMI. BBICOKHME CTENEHM OKHUCIIEHUS M MOJEKYJsIpHbIe coequHeHus. Huskue crenenn
OKHCJICHHS U COETUHEHMSI IEPEMEHHOT0 cocTaBa. MeTallsIM4ecKoe COCTOSIHUE MPOCTHIX BEIECTB.

2. CXOACTBO W pa3luyMsl 3JEMEHTOB IEpPBOrO, BTOPOTO M TPETHETO MEPEXOAHBIX Ps/IOB.
JlantanouaHoe ckatue. IIOBbIIEHHOE CXOJCTBO 3JEMEHTOB - 3JEKTPOHHBIX aHAJIOTOB BTOPOTO U
TPETHETO PAIOB.

3. Copepxanue B npupose. [lomydenne MetamwioB u3 pya. MeTamutyprisi Y4epHBIX U IIBETHBIX
MeTauI0B. MeTObl OYMCTKH METAJUIOB: 30HHAS IJIaBKa, HOAUIHOE padMHUPOBAHUE.

Cranouil, muman, 6aHAOUU U UX AHAI02U

1. OO6uras xapakTepucTuKa 31eMeHToB. CTpoeHHe aTOMOB, BOSMOXKHbBIE CTEIICHH OKUCIICHUS B
COETUHEHUSX.

2. Tlpoctble BemecTBa: (pu3NYECKUe U XUMHUECKUE cBoiicTBa. [Ipumenenue.

3. Baxwneiimme OWHAapHBIE XUMHUECKHE COCIUHEHHS: THIPHUIBI, OKCHIBI, TaJOTECHUJEI,
xanbkorenuabl. Kiacrepusle coequHeHus.

4. XumHs BOJHBIX PACTBOPOB. YCTOHYMBBIE KAaTHOHHbIE M aHUOHHBIE (OpPMBI. AKBa- U
OKCOKAaTHOHBI, OKCO- M TuapokcoanuoHbl. Banamuii (IV) u ero mnpousBomubie. KomruiekcHbie
COECIMHEHUSI.

Ilooepynna xpoma

1. OGmias xapakTepucTrka 3JeMeHTOB. CTpOEHHE aTOMOB, BO3MOXHBIE CTEIIEHN OKUCIICHUS B
coeaunenusix. Hanbonee xapakrepusie crenenu okucienus: Cr (111), Mo (VI), \VCV1).



2. Tlpocteie BemecTBa: (U3WYECKUE W XUMHYECKHE CBOMCTBA. [IpHYMHBI TYrormiaBKOCTH
MonubOaeHa u Bolb(dpama. [IpumeHeHne B criennaibHBIX CIIaBaX. XPOMUPOBAHUE METAIITIOB.

3. Baxueilimme OuHapHbIE XUMUYECKHE COEIMHEHUS: OKCHJIbI, TAJIOT€HU]IbI, XaTbKOT€HUIBI.
3aBUCHUMOCTb CBOWCTB OT CTEIEHM OKHUCJIEHMs. TepMHUyeckoe IUCIPONOPLHUOHUPOBAHUE HU3LIMX
ranoreHu0B. KnactepHsle coelnHeHHs

4. busnepHble U MOJIMAJEPHBIE COEIMHEHUS. XPOMOBasi KHUCIIOTa, XPOMAaTbl U JUXPOMATHI.
H30- reTeponoauKucIoTsl MOJIOIeHa U BOJIb(paMa U UX MPOU3BOTHBIE.

5. KommuiekcHble coenuHeHHs. AKBa- U THAPOKCOKAMIUIEKCH. MHOrooOpasue KOMILIEKCOB
xpoma (III).

Iloozpynna mapeanya

1. OOmass XapakTepHCTHKa »JJEMEHTOB, CTPOCHHE aToMoB. MHoOrooOpasue cremneHen
OKHCIJICHUS. SIAEpHBII CUHTE3 TEXHELHUS.

2. IIpocTeie BemecTBa: GU3MIECKHUE U XUMHYECKUE CBOMCTBA. [IpuMeHeHue.

3. Baxueiimme OMHapHbIE XMMUYECKHE COCIMHEHUS: OKCHJIbI, TaJIOTCHHU]IbI, XaJbKOTECHH/IBI.
KiacrepHblie coequHEHUsT pEHUSL.

4. Xumusi BOJHBIX PacTBOPOB. Y CTOWYHMBBIE KATHOHHBIC M aHWOHHBIE (DOPMBL. Y CTONYNBOCTD
KaTHOHOB Mn B BOJHBIX pacTBopax. MapranueBas kuciora. OKUCIUTENbHBIE CBOICTBa
[IEPMAHraHATHOT'O MOHA. Y CTOMYMBOCTD NPou3BOAHBIX penus (VII).

5. KoMIuiekcHbIE€ COeTMHEHUSI.

Keneso, kobanbm, nuxenw

1. Obmas xapakTepucTuka 31eMeHTOB. CTpoeHHe aTOMOB, BO3MOKHbBIE CTETICHU OKUCIICHUS B
coequHeHUsAX. lIOHMKEHHS BBICIIMX M XapaKTEPHBIX CTENEHEW OKHUCIEHUS IO CpPAaBHEHUIO C
MOATPYIIONW Maprasiia.

2. IIpocTeie BemecTBa: (U3NYECKUE U XMMUYECKHE CBOWCTBA. POk Kene3a M ero CIjlaBoB B
ucropur nuBmwiIM3auuu. COBpEMEHHbIE NPUMEHEHUsT METAUIOB TPHUAbl *Kejle3a M CIUIaBOB Ha MX
OCHOBE.

3. Baxwneiimue 6nHapHbIe XUMHYECKHe coennHeHus: OKCUIbI, TaIOTEHUbI, XaTbKOT€HUIBI.

4. XuMus BOJHBIX PACTBOPOB. Y CTOMYMBBIE KATUOHHBIE M aHUOHHBIE (hopMbl. [ maponu3 coneit
xkenesa. ll]enounble akKyMyJIsSITOPBI.

5. Kommiekcubie coequuennsi. OKUCTUTETFHO-BOCCTAHOBUTENIbHBIE CBOMCTBAa KOMILIEKCOB Pe
(IT) u Co (II) u Co (ILI). MHOTOOOpa3Ke U YCTOMYMBOCTH KOMIUIEKCOB C IEKTPOHHOU KOH(MUTYypaIrei
d®. [T1nocko-KBagpaTHBIE U OKTAYAPUUYECKHE KOMITJIEKCHI HUKEJIS.

IInamunoevie memannvi

1. O0mras xapakTepucTuka 3J1eMeHTOB. CTpoeHHE aTOMOB, BO3MOXKHBIE CTEIIEHU OKHCIICHUS B
coeauHenusx. [Ipoueccs! apdpunaxa.

2. Tlpocteie BemecTBa. I[IpUYMHBI BBICOKOW IIJIOTHOCTH W TYTOIUIABKOCTH. XHUMHUYECKAst
WHEPTHOCTH. [lepeBos B pacTBOp 0J1aropoIHBIX METAIIIOB.

3. Baxuelime OWHapHbIE XMMHYECKHE COEAMHEHUS: OKCHJIbI, TaJOr€HH]IbI, XalbKOTE€HUIbI.
TeTpaokcuabl OCMUS U PYyTEHUS.

4. KowmriuiekcHbIe coeauHeHus. Pa3HooOpa3ue KOMIUIEKCHBIX COEAMHEHUN TUIATHHOBBIX
METAJIJIOB M ero mpuuuHbl. [Imocko- kBagpaTHbie koMmruiekehl tiatunbl (II) u okTasapuueckue KoMm-
miekcehl iatussl (IV).

Meow, cepebpo, 3010mo

1. OGmas xapakTepucTuka 3J1eMeHTOB. CTpoeHHE aTOMOB, BO3MOXKHBIC CTENIEHW OKHCIICHUS B
coenuHeHusX. Crienndurka oHO3aPSTHBIX HOHOB ¢ KOH(UTYypaIiei (dlo).

2. [Ipocteie BemecTBa: pu3nUecKue U XuMudeckue cBoicTBa. CaMOpOAHbIE METAJUIBI.

3. Baxneiimue OMHapHbIE XUMHUYECKHE COSIUHEHUS: OKCUJIBI, TATIOTCHH/IbI, XalIbKOT€HHIBI.

4. Xumus BogHBIX pacTBopoB. OKkuciautensHo-BoccTaHoBUTeNbHBIE cBolicTBa CU (I) u Cu (1),
Au (1) m Au (III).

5. KoMIUIEKCHBIE COETUHEHHUS.

Ilooepynna yunxa

1. O0mas xapakTepucTuka 3J1eMeHTOB. CTpoeHHE aTOMOB, BO3MOYKHBIC CTEIIEHW OKHCJICHUS B
coeaunenusix. Ocobennoctu coenunenuit pryru (I).



2. Ilpocteie BemiecTBa: (U3MYECKUE W XHWMHUYECKHE CBOWCTBA. YHHUKAJIbHBIC CBOWCTBA
MeTauIM4ecKou pryTu. IlpuMenenue.

3. Baxwueiimume 6MHapHbIe XUMHUYECKHE COSTUHEHUS: OKCUbI, TaJOT€HHIbI, XaJIbKOTCHH/IbI.

4. XuMusl BOJHBIX PacTBOPOB. YCTOWYHMBBIC KATUOHHBIE M aHUOHHBIE POpMBL. AMPOTEPHOCTH
LMHKA. AKBa- KATUOHBI U THUJIPOKCOAHUOHBI.

Jlanmanouowt

1. OGmia xapakTepucTuka 31eMeHTOB. OCOOEHHOCTH CTPOEHHUS aTOMOB, NMPHYMHBI CXOJCTBA
3JIEMEHTOB, BO3MOXKHbBIE COCTOsIHUS okucieHus. CopepxaHue B npupoie. PasnerneHue 371€MEHTOB.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB.

2. XUMHYECKHE CBONCTBA COCIWHEHUN JIAHTAHOUJOB, OKCHUJbI U THUIAPOKCONPOU3BOIHBIE.
["anorenuabl U apyrue OMHapHbBIE coelMHEHUs. XUMHs BOIHBIX pacTBOpoB. OcoOEHHOCTH LEepus U
€BpOIUSL.

Axmunouowl

1. O6mas xapakrepuctuka. OCOOEHHOCTH CTPOCHHS ATOMOB, CPAaBHEHHE C JAHTAHOWIAMH.
PaznooOpa3zusi cocrosHuii okucienus. Coaepxkanue B npupoje. PagnoakTuBHbIe ceMeicTBa TOpus,
ypaHa W aKTHHMSA. SIOepHble peakuuu W CHHTE3 JJIEMEHTOB. TpaHCaMEpHULMEBBIE 3JIEMEHTHI.
Baxwueitiimue mnpaktuueckue npumeHeHus. IIpoOGnema pasnmenenus wuzoromnoB. Duznyeckue u
XHMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB.

2. IlepuoIMYHOCTh B M3MEHEHUHU XWMHUYECKHX CBOMCTB, CXOJCTBO C JPYTMMH 3JIEMEHTAMH,
neneHne Ha nonaceMmeicTBa. CoOCTOSIHMSI COEIMHEHUM B BOJHBIX pacTBopax. CoenvHeHus ypasa,
HENTYHUS, TULyTOHHS B BBICIIMX CTENEHIX OKUCIeHUs. KoMIIeKCHbIE COeIMHEHNS aKTUHOUIOB.

3. Pacnpenenenue MHUKPOKOJIMYECTB PaJMOAKTUBHBIX H30TOIOB B I'€TEPOTE€HHBIX CHCTEMax.
[Ipumenenne HWOHHOTO OOMEHa, OKCTPaKUMKW H Xpomarorpaduu K H3YYCHHIO COCTOSHUS
paJHOaKTUBHBIX AJIEMEHTOB B pacTBope. [IpuMeHeHHe paJrOaKTUBHBIX HM30TONOB B XHUMHUYECKUX
UCCIEI0BAHUAX. XUMHUUECKUE IIPOLIECCHI C YHACTUEM «TOPSIYUX» aTOMOB. Paninonuns Boasl.

13. MeToabl ncciieioBaHUS HEOPTaHMYECKUX COeJUHEeHHIt

Heoprannueckuili CMHTE3 U XMMUYECKUN aHAIM3: MIpeNapaTUBHbIE METOIbI U3YYEHHS COCTaBa,
CTPOEHUS U CBOMCTBA BEIIECTB.

[TpuHIMIBl  GUBMKO-XMMHUYECKUX METOJOB HCCIEIOBAHHUS PACTBOPOB HEOPTaHUYECKUX
COCIMHEHUHN - ONTHYECKass W PEHTICHOBCKAas CIIEKTPOCKOMUS, KPUOCKOMUs, d0ymuockonus, pH-
MeTpus, noTeHnuomeTpus, SIMP-cnektpockonus (y3KMX JHHHIA), KamopumeTpusa. Kunernueckue
METO/IbI UCCIIEIOBAHMSL.

[TonstTuss o0 (UBMKO-XMMHUYECKHX METOJaX HCCIeJAOBaHUsS TBEpPIOro  BellecTBa -
peHTreHo(a3oBbIi M PEHTTEHOCTPYKTYPHBIM  aHaMW3, HEUTpoHOrpadusi, MarHUTOXUMHUS,
TEPMOXUMHYECKUE METOJIbl, TEPMUUYECKUI aHanu3, cnekrpockonus — Y®-, UK-, ontuueckasa, AMP
mupokux JmHuW, AI'P-cnextpockonus, omnpenencHue AaBieHUs Mapa. MeToabl paguoaKkTUBHBIX
WHJUKATOPOB.

[Ipuembl GU3NKO-XMMHUECKOTO aHalu3a (AUarpaMMbl COCTOSIHUM, UX MpocTeime GopMbl).

Komnbsrorepuzanus uccnenoBanuid. [loHsiTue 0 MeTogax MaTeMaTH4eCKOTO MOJIEIMPOBAHUS U
IIJITAHUPOBAHUS KCIIEPUMEHTA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[Ipy n3ydeHnn TEOPETUYECKOTO Kypca Ha JIEKIHAX ITPEAYyCMaTPUBAETCS 3aJI0’)KEHNE MaTepuana B
Buje nmpe3eHTanuu. OTaeNbHbIe JEKIIUN U3J1araloTcs o IpoOIeMHOI TeXHOIOTHH.

Ha nexnmsx uCHonb3yroTCs B KadecTBE JIEMOHCTpAalMOHHOro wmarepuana Ilepumonnueckas
cucrema siemenToB JI. M. MenzeneeBa u psia IpyTrux ClipaBOYHbIX TaOJIHII.

IIpn wW3ydeHHH CBOMCTB OTAENIBHBIX XUMUYECKHX COCJUHEHUH M XHMHYECKUX IPOLIECCOB
[IPEAYCMaTPUBAETCA IOCTAHOBKA JIEKIIUOHHBIX JEMOHCTPALMOHHBIX OIIBITOB.

HexoTopsle pasfensl TEOPETHYECKOrO Kypca H3YYaroTCs C HCIOJIB30BAHHEM OIEPEkKaAIOUICH
CaMOCTOSITENIbHOW paboThI: CTYJCHTHI NOTYYalOT 33/1aHUSI HA 03HAKOMJICHHE C HOBBIM MAaTEpHAJIOM 10
€ro U3JI0KEHUS Ha JICKIUAX.

Ilepen ouepenHOW JIEKLMEH, KaK IIPABWIO, IPAKTUKYIOTCS <JICTY4KH» II0 MaTepHaly



npeaplayIiel JeKIUU. OTO MO3BOJSET ONPEAEIUTh CTENEHb YCBOCHMS H3JI0)KEHHOIO paHee
matepuana. [y 6onee ocHOBAaTENbHOM OLEHKH YCBOSIEMOCTH TEOPETHUECKOT0 MaTepuaa CTyACHTaMH
UCTIONB3YIOTCSl TECThI, @ TAKXKe TPAJULMOHHbBIE MHCbMEHHBIE U YCTHBIE KOHTPOJbHBIE MEPONPUATHS
(KOJUTOKBUYMBI, KOHTPOJIbHBIE PabOTBHI).

[Tpu npoxoxzaeHuu 1a00paTOpPHOro MPAaKTUKyMa CTyIEHTaM Ipeanaraercs paboTaTh B MallbIxX
rpymnmnax: yaeOHas rpyImna pa3oruBaeTcsi Ha HECKOJIBKO HEOOIBIINX TPy — 1o 2-3 yenoBeka.

Kaxnas rpynmna BbIOJHSET 3afaHue (1a00paTOpHbIE OMBITHI) U3 J1a00OPaTOPHOIO MPAKTHKyMa
1o o0miei u Heoprannveckoit xumun. [Iporecc BBHIOIHEHUS 1a00PATOPHBIX OIMBITOB OCYIIECTBISIETCS
Ha OCHOBE OOMEHa MHEHHUI U BbIOOpPA ONTUMAIIBLHOIO IIYTH PELLICHMSL.

Ha ocHOBaHMM MONy4eHHBIX JAaHHBIX MO BCEM ONBITAM KaXIblii CTYIEHT 3aloJHIET CBOM
71a00paTOPHBIN JKypHaJI, TJIe 3allUCHIBACT PE3yJbTaThl OINBITOB, HAOIIOIEHHS, COCTABISET YpaBHEHUS
peakuuii XMMHYECKUX MPOIECCOB, €CIU HYKHO MPOM3BOJUT COOTBETCTBYIOLIME pPACUYEThl U
pe3yibTaThl IPEJCTABISAET B BUje rpadMuecKoil 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ mpenojaBaTeieM CTYACHT MPEACTaBlIsieT OPOPMICHHBIH OTYET 1O JIaHHOU
nabopaTopHOil paboTe M OTBEYaeT Ha BONPOCHI MPENOAABATENs, CBA3AHHBIE C METOAMKOW pabOTHI,
pe3yabTaraMu U BeIBogaMu. [lo psimy paboT mpemycMaTpuBaeTcs MPUMEHEHHE TECTOBOTO METOJa
«3alUTh.

['pynnoBas pabora B XUMHUYECKOHN J1TaOOpaTOpUM CTUMYJIMPYET COIIACOBAHHOE B3aUMOJEHCTBHE
MEXJy CTYIEHTaMH, OTHOIIEHUS B3aUMHOM OTBETCTBEHHOCTM W  cOTpyaHudectBa. llpum
(GOpMHpOBaHMUM TPYIIl YYUTHIBACTCS [BAa MpPHU3HAKA: CTENEHb XHMHUYECKOH IMOITOTOBICHHOCTH
CTYACHTOB U XapakTep MEKIMYHOCTHBIX OTHOLIEHUH. B psne ciaydaeB cTyneHTaM caMHMM Npejasiaraet
pa3OUThCs Ha TPYIIIBL, COCTAaB KOTOPBIX BIIOCIEACTBUU MOXET KOPPEKTHPOBATHCS JISI TIOBBIIICHHS
KayecTBa pabOThl.

B nmaboparopHOM mNpakTHKyMe MpH BBITOJHEHWU OTIENBHBIX OINBITOB HCIOJB3YETCS METOJ
npoOJeMHOT0 O0YYeHHUs: CTYJEHT I0JIyyaeT 3a/laHue Ha XMMHMYECKHH Mpolecc, METOJUKY KOTOPOro
OH JOJDKEH MoJ00paTh CaMOCTOSITENbHO, HMCXOJS W3 HMEIOLIMXCS PEakTHBOB, OOCYAUTb €€ C
IpernoJiaBaTeseM 1 3aTeM MPUCTYNUTh K €0 BHIMOJIHEHUIO.

7. HIEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS O JUCHUIJIMHE

JleximoHHble 3aHATUSA MPOBOIATCS 1 pa3 Heneno B oobeMe 2 yacoB 1 cemecTpe U 2 4acoB BO
BTOPOM CEMECTpE. JJabOpaTOpPHBIE 3aHATHS MPOBOISTCS €KEHEEIHLHO B 00beMe 2 4acoB B HENEMIO. |-
M ceMecTpe W 3 4YacoB B HeNemo Bo 2-M cemectpe. I[locne OKOHYaHMS WM3Y4YEHHUS KaKIOW TEMbI
CTYACHTEI TPOXOOAT TECTUPOBAHUC, CO6CC€)IOBaHI/I€, BBITIOJIHAOT KOHTPOJIBHBIC pa6OTBI.

7.1. TlepeueHb-y4eOHO-METOAMIECKOTO 00ECTIeUEHUs sl 00 yJaIOIUXCS 110 UCITUTUTHHE:

1. Axmeros H. C. OGmmas u HeopraHnndeckas xumus: yueOnuk s By3oB/H. C.  AxmeTos.
— M.: Breicmr. mk., 2002. — 743 c.
2. I'maaka H.JL. O6mas xumus. — M.:UuTterpan-Ipecc, 2002. — 727 c.
3 I'muaka H.JL 3agaun u ynpaknenus o oomeit xumuu. — JI.: Xumus, 2001.
4. Vraii SI.A. O6mas u Heoprannueckas xumus. — M.:BII, 2000. — 527 c.
5 CamamoB A.X., Kuruesa JI.W., AkraiimeBa A.I". JlabopaTopHBIi MPakKTHKyM 110
oOmeit u Heopranwdeckoi xumun. [lox pen. mpodeccopa Cynreirooit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.



7.2. Yxazanus 11t 00y4JaroIuxcs 10 OCBOCHHIO AUCITUTUTHHBI
Taoauna 7.1

CoaepixkaHue caMOCTOATEILHOM padoThI 00yYaIOIIMXCS

Homep Tembi/60npoChl, 8bIHOCUMbIE HA CAMOCTOAMENbHOE U3)- Kon-60 Dopme pabomei
pasoena yenue 4acos
(memvi)

1 [Ipocteie u cioxHbIE BeliecTBa. PacmpoctpaneH- 6 Oruet 1o
HOCTh JJIEMEHTOB B 3€MHOM KOpe M KOCMOCE. XH- mabopaTopHOI
Muueckne M (usnyeckue cBoicTBa BemecTBa. [lo- pabore,

HATHEC O YHCTOM BeliecTBE U mIpumecu. OCHOBHBIE coOeceqoBaHue,
METOJIbI TNoaydeHus: yucThix Bemiects, [IJIK. Kiac- TECTOBBIN
cu(UKaIUA XUMUYECKUX PEareéHTOB MO CTETICHU KOHTPOJIb

gucTOThl. [loHsATHE O XUMHYECKOM peakuMu Kak
[MPpCBpaAlICHUN BCILICCTB. OCHOBHBIE THIBI XHUMHYECKHUX
peaxiuil: peakliuy pas3yioKeHUs, COeMHEHNs, 3aMelIeHus,
oOMeHa, BHYTpEHHEro TpeBpamieHus. HomeHkmaTypHble
MpaBuiIa HIOITAK HEOPraHUYECKUX BEILECTB.
Knaccudukammss mpocThix  BemecTB.  Kmaccudukarusy]
CJIOKHBIX BELIECTB IO COCTaBy. BHHapHbIE COETUHEHUS.
NuTepmerannmuaeckne  coeamHeHus.  Kiaccudukarms]
CJIO’KHBIX BELIECTB M0 (DYHKIMOHAJIBHBIM MPU3HAKAM.

2 Snpo kak ITMHaMHYECKasi CHCTEMa IPOTOHOB U HEM- 6 CobecenoBanne,
TPOHOB. Y CTOWYMBBIE U HEYCTONYMBEIE siipa. Pa- TECTOBBII KOHTPOJIb
JMOoaKTUBHBIN pacnan siaep. Ilepuoa nomypacnazna.
SlnepHble peakuy U MPEBPALEHHUS] XUMHUUECKHUX
31eMeHTOB. VIcKyCcCTBeHHas! paluOaKTUBHOCTbD.
«MeyeHble» aTOMBI U UX IPUMEHEHHE.

3 OtkpeiTHE nepuoanyeckoro 3akoHa /.M. MenneneeBbiM. 6 CobeceioBaHue,
[IpuHIMI NOCTPOECHUS €CTECTBEHHON CUCTEMBI TECTOBBII KOHTPOJIb
sneMeHToB. Mcnonp3oBanue J[.J. MeHneneeBeIM
METOJ0M MHTEPHOISUH AJISl UCIIPABICHUSI aTOMHBIX
Macc U IpeliCKa3aHus CBOMCTB €lIe HE OTKPBITHIX
3JIEMEHTOB. DKCIIEPUMEHTAIBHBIE TTOITBEPIKICHIS
TeopeTnueckux npenckasanuil J[.11. Menzeneesa.
3HaYeHNE OTKPBITUS ITEPUOTNIECKOTO 3aKOHA. PackphiTre
B NIEPUOINYECKON CUCTEME BCEOOIIeH €CTECTBEHHOM
B3aMMOCBSI3H MEXKy XUMUICCKAMU DJIIEMCHTAMH.
I'panutibl 1 >BOMIOLMS IEPUOIUUECKON CUCTEMBI.

4 Bonoponnas cBs3b. MexxMonekysipHas U BHyTpHU- 6 CobecenoBanue,
MOJIEKYJIIpHAsl BOJAOPOHAS CBA3b. BiusiHIe BOIOpOAHOM TECTOBBII KOHTPOJIb
CBsI3U Ha CBOMCTBa BemiecTBa. Poiabs BOIOPOHOM CBsI3U B
OMOJIOTHUYECKHX TIpolteccax. Merayummaeckast CBSI3b.
Oco0EHHOCTH 3JICKTPOHHOTO CTPOCHHUSI ATOMOB,
CITOCOOHBIX K 00pa30BaHUIO METALTHICCKOMN CBS3H.
MesxmolekyIsipHble B3aUMOJIeUCTBUA. JIUTI0Ib-TUIIOJIb,
JUTIONb- WHAYIUPOBAHHBIN JAUIIOINb, TUCTIEPCHOHHOE
B3aUMOJICHCTBHE.




HoHHBI 1 paIuKaTbHBIN MEXaHU3MbI XUMHUYECKHUX
peaknmii. CBoOoaHBIC panguKaiibl. [IoHATHE O METTHBIX
peakiusx. Buapl kaTaniusa: TOMOTEHHBIN, TeTePOTCHHBIH,
MUKPOTETCPOTSHHBIH, aBTOKATAJIN3, TIOJOKUTEIBHBIA U
OTPUIIATEIBHBIN KaTallu3, TOHATHE 00 UHIHOUTOpaXx.
Oco0eHHOCTH (PePMEHTOB KaK KaTaJlu3aTOPOB.
Hcnonp3oBaHue KaTaan3aTOPOB B IPOMBIIUICHHOCTH.
Karanuzatopsl B 00paTUMBIX Mpoiieccax. 3HaAYCHHUE
YYeHHS O CKOPOCTH PEAKIUH U XUMUYIECKOM PaBHOBECUH
JUTS YIIPaBJICHHUS XUMHYECKAMH IIPOIIECCaMHU.

Otuer 10 J1abo-
paTopHOil  paborte,
coOece0Banue,
TCCTOBBIN
KOHTPOJIb

[Ipumenenre TepMogUHAMHYECKIAX (DYHKITHH TSt
XapaKTePUCTUKH PEAKIIMOHHON CTIOCOOHOCTH BEIIECTB U
OIIEHKE BO3MOXKHOCTH MTPOTEKAHUS XUMHUIECKAX PEaKInil

CobeceioBaHue,
TECTOBBIM KOHTPOJIb

CoiictBa pactBopoB. PactBopumocts. KoHLeHTpaus
pacTtBOopoB. CriocOOBI BBIPAXKEHUS KOHLEHTPALUH
PacTBOPOB: MaccoBast OIS PACTBOPEHHOIO BEILIECTBA,
MOJISIpHAsi KOHLEHTPALMSI, MOJISIPHAst KOHLIEHTpaLus
SKBHMBAJIEHTA, MOJIbHAS J10JIs1, MO- JISIBHOCTb.

OTder 1o 1abo-
paTopHOIi paboTe,
coOece0BaHHE,
TECTOBBII KOHTPOJIb

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH.
OxucnuTen, BoccTtaHoBUTe M. OCHOBHBIE 3aKOHO-
MEPHOCTH B U3MEHECHUHU OKHUCIUTEIbHO-
BOCCTaHOBHUTEJILHBIX CBOWMCTB MPOCTHIX BEIIECTB U
coenunenuit. Crenenb okucienus. Knaccupukanus
OKHCITUTEbHO-BOCCTAHOBUTEIBHBIX peakiuid. MeTo bl
paccTaHOBKU KO3 GHUIIMECHTOR B ypaBHCHUU
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Poiib
CpeJibl B IPOTEKAHUU OKUCITUTETbHOBOCCTAHOBUTEIBHBIX
nporieccoB. MopHbIC MacChl SKBUBAJICHTOR B
OKHCITUTEIbHOBOCCTAHOBUTEIBHBIX PEAKITUSIX.

Otuer 110 j1a00-
[paTopHO# pabore,
coOeceI0BaHUE,
TECTOBBIN KOHTPOJIb

Krnaccugukanust KOMIJIEKCHBIX COEeIMHEHNH: TUITUYHBIE
KOMIIJIEKCHBIE COCJUHEHUS, X€EIIaThl, II0JIU- SACPHBIE
KOMIIJIEKCHI, U30- U T€TEPONOIUCOCIUHEHNUS,
aKBaKOMIDIEKCHI (KPUCTAIIIOTHAPATHI KaK YaCTHBIH
CITy4ail akBaKOMIUIEKCOB). AMMHUAKaTBhI.
AnmIOKOMITIEKCHI. [[BOMHBIC COJTM KaK YaCTHBIN CITyJaid
anuaokoMIuIekcoB. [lonuranoreHuasl, no- TUCYIbAbL,
IIEPOKCUAHBIE CoelMHEHN. KilacTepHble COeIMHEHNS, -
KOMILIEKCHI, KOMIUIEKCBI «T'OCThb- XO31UH», COCUHEHUS
BKJIFOUEHMSI, KIIATPaThl, IIeONUTHL. M3omepus
KOMIUIEKCHBIX COEJUHEHHUI: TH/I- paTHas,
KOOpPJAMHALIMOHHAs!, T€OMETPUYECKAs], U30MEPUSL
MIOJIOKEHUS (COJIeBas U30MEpHsl), MOHU3ALMOHHAS,
OITHYECKAs.

OTuer 10 1a00-
[paTopHoOIi padoTe,
co0ece0BaHUE,
TECTOBBIN KOHTPOJIb
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Oc0o0EHHOCTH DIIEKTPOHHOM CTPYKTYPHI aTOMOB.
W3MeHeHne CTpyKTYp IIPOCTHIX BEILECTB B 3aBUCMOCTH
OT DJIIEKTPOHHON KOH(UTYpau aTOMOB. 3MeHeHne
XUMHYECKOI aKTUBHOCTH MPOCTHIX BELICCTB.
BopoponHsie coennHeHs, U3MEHEHNE UX CTPYKTYPBI,
KHCJIIOTHO-OCHOBHBIX M OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX CBOICTB B 3aBHCUMOCTH OT
3NEKTPOHHOHN KOHPUTYpaluy aTOMOB. 3aBUCUMOCTb
YCTOMUYMBOCTH OKCOKHUCIIOT U HX COJIEH OT CTPYKTYPBHL.
CpaBHEHHE CHIIBI OKCOKUCIIOT, OKUCJIUTENILHO-
BOCCTaHOBUTEJIbHbBIE CBONCTBA.

CobecenoBanue,
TECTOBBIN KOHTPOJIb

11

®dTop, x7mop, 6pom, Hox, actat. MeXTaaouIHbIE CO-
eIMHEHNUS, NX CTPYKTYpa, yCTOHINBOCTh. OCOOEHHOCTH
CTPYKTYpBI U CBOMCTBA acTara.

Kucnopon, cepa, cenen, Temnyp, noaonuii. [Tomm-
CyAbQUIBL, UX CTPYKTYpbl. CTPYKTYpa BOJOPOIHBIX
coeauneHnit. OcoObie cBOMCTBA BoAbl. KuiciopoaHsie
COEIMHEHMSI XalIbKOT€HOB. I3MEHEHMSI CTPYKTYPbI
OKCHUIOB C YBCJIIMYCHUEM CTCIICHU OKHCJICHUA.

OT4er 1o 1a00-
paTopHOii pabore,
cobOece0BaHHE,
TECTOBBIN KOHTPOJIb

Oco0sie cBoiicTBa cepHOil KUCcIOTHL. Oneym. M3meHenne
OCHOBHOCTHU KHUCJIOT OT cepbl K Tesutypy. IlpaBuiia

obOpareHus ¢ KOHIICHTPUPOBAHHON KUCIOTOU. Pazmuynabie

CIIOCOOBI MTOTYYEHHS ATOM KUCIOTHI, XHMU3M TPOLIECCOB,
JIeXKAaIlUX B OCHOBE 3TUX PEAKIIMM.

AszoT, Bpochop, MBIIIBSIK, CypbMa, BHCMYT. MI3MeHeHHe
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOM aKTUBHOCTH
npoctoro BemecTBa. OCOOEHHOCTH CTPYKTYPBI
BOJIOPOJHBIX COEANHEHNH, UX KUCIOTHO-OCHOBHAS,
OKHCIIUTENBbHO-BOCCTAaHOBUTENbHAS GYyHKINH. | a-
norenuabl. Kucnopoacoaepikariye KUCIOTH a30Ta,

KHCIOTHI pocdopa, X INEKTPOHHOE CTPOCHUE, CBOWCTBA,

0COOEHHOCTH MOBCICHUS B BOOAHBIX paCcTBOpax.
OxucnuTeabHas aKTHBHOCTD COCZ[I/IHGHI/Iﬁ B BBICIIICH
CTCIICHU OKHCJIICHUSA.
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IToarpynma yriepoma. KapOoumbl KaabItus ¥ KpeMHHUS.
CuHWIBHAS KHCIIOTA ¥ [IMaHUBI, UX IPUMEHEHHE B
00pBOE C BPSIUTEISAMU CEITLCKOTO XO35CTBA U B
npomeinuieHHoCcTH. KapOuasl metamnor. KapOoHwWbL.
Coenunenus yriaepoja ¢ azoroM. Kpemuwuii.
Kpemuuiioprannyeckue nonumepsl. OOmmue cBoicTBa
repMaHus, 0JI0Ba, CBUHIIA. BoccTaHoBUTEIHHAS
AKTUBHOCTH COCJIMHEHUSI IByXBAJCHTHOTO OJIOBA,
OKHCJIUTENbHBIE CBOMCTBA COEAUHEHUI CBUHIIA.

Bbop, amomuaMHA, raymmai, nHAAN, Tauaid. CTepeoxumMus
coenuHEHMH O00opa. CxoIcTBO OOpa C KPEMHHEM.
Kpucrammiaeckunii 60p Kak MoIyIpoBOTHUK. MeTO bl
MOJTy4eHHs 00pa B CBOOOTHOM COCTOSTHUH. AJTFOMHHAH.
CrepeoXuMusi €r0 COSAMHEHIH. AJTIOMHHOTEPMHUS.
Cnnassl anroMuHUs. Cou amroMUHUS. [ aloreHubI, uX
CTPOCHHUE, TEOMETPUIECKAst MOJIETh MOJICKYIIHI.
AKIIEITOPHBIC CBOMCTBA aTOMa aJIFOMHHUS B MOJICKYJIaX
TPUTAIIOTCHUI0B. KommiekcHbie COCIUHCHUA aJIFOMUHUS.
Kgacipl. ['unpuy amoMuHMsI, KOMIUIEKCHBIE THIPUIBI
amomunusa. Kapoua amoMmunus, HUTpuA amtoMunus. ['an-
nui, uaanid, Tannuid. Ipenckazanue .M. MenaeneeBbiM
CBOICTB dKaamroMuHus (Tayumms). OTKPBITHE TaJuIds.
KommurekcooOpasyromast crtocoOOHOCTh TalInst, HHUS H
TaJUTHS.

OtueT 1o 1abo-
paTopHOii pabore,
coOece0Banue,
TECTOBBIN KOHTPOJIb
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Bepwinuii, Marauii, KaJbLIUH, CTPOHIUH, Oapuii, paaui.
Kanpumii, cTpoHnuii, 6apuit 1 paguii Kak meaoqHo-
3eMelIbHbIE MeTalIbl. [IpenmMyIecTBeHHO HOHHBIN
XapakTep CBSI3U B COEMHEHMSX IIETOYHO3EMETIbHBIX
MeTaiioB. bepummii. KoBaieHTHOCTE OepHILIHs.
AKILIENTOpHBIE CBOMCTBA aTOMa OEpHIUINS B MOJIEKYJIax
tuna BeX2. CtepeoxumMus coequHEHUH Oeprnns.
CxozacTBo OepriuIHA C aTFOMUHUEM. MeTobl TTOTyYeHHs
Oeprius B CBOOOIHOM COCTOSTHUM. | UapHIBI
IeTOYHO3EMENbHBIX METaJIJIOB.

OKcupl MEeT0YHO3eMETbHBIX MEeTaIoB. JKecTKkoCTh
BOJIbI: BpEMEHHasl, MOCTOsTHHAsl. EAMHUIBI n3MepeHus
KECTKOCTH BOJBI. CIIOCOOBI yCTpaHEHHS JKECTKOCTH
BoJIbI. [loHsITHE 00 MOHHOM OOMeHe. JIuTuhii, Kanuii,
HaTpuH, pyOuanii, nesuit, ppanmmit. Oxcumpl,
MEPOKCUBI, CYIIEPOKCUABI, 030HHIbI HIETOUHBIX
METAJIJIOB, UX CBOMCTBA U MeTOABI nostydeHus. Comu
HIETIOYHBIX METAJUIOB: TAJIOTEHHUIbI, HUTPATHI, CYIb(aThl,
Cyab(uIbl, KapOOHATHI, THAPOKAPOOHATHI, IEPXJIOPATHI.
Ux cBolicTBa. HUTpHIBI, THAPHIBI IETOYHBIX METAIJIOB

Otuer 10 1a00-
[paTopHoOi padoTe,
coOece0BaHUE,
TECTOBBIA KOHTPOIb
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Oc0o0EHHOCTH DIIEKTPOHHOM CTPYKTYPHI aTOMOB.
CTpyKTypa IpOCTHIX BellecTB. BBl XUMUYECKOW CBSI3H
B CTPYKTYpPE MPOCTHIX BEIICCTB. MI3MECHEHNE XUMUYESCKOM
AKTUBHOCTH MPOCTHIX BEIIECTB. bUHApHBIE COeIMHEHUS,
WU3MEHEHUE UX CTPYKTYPBI, KHCIIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX CBOMCTB B
3aBUCHMOCTH OT 3JICKTPOHHOIN KOH(HUTypaliu aTOMOB.
3aBUCHMOCTh YCTOHYMBOCTH THAPOKCHUIIOB M UX COJICH OT
CTPYKTYPBI. 3aBUCHMOCTbh CTPYKTYPBI ¥ CBOWCTB COEJIHU-
HEHU JTIerkux d-3JIEeMEHTOB OT CTEIIEHH OKUCIICHHUS
(KUCIIOTHO-OCHOBHBIC M OKUCITUTEIIHHO-
BOCCTAaHOBHUTEIIBHEIE).

CobecenoBanue,
TECTOBBIN KOHTPOJIb
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CkaHauii, HTTPUH, TFOTEUI (WK JTaHTaH), TIOypEeHCHI
(v akTUHMIA). OTIMYKE CBOMCTB CKaHIUS OT CBOWCTB
OCTaJIbHBIX AJIEMEHTOB. BIM30CTh MOCIeHUX K
cpoiictBam pPf-anemenTos (anranonmos). OKCHIEL,
THIPOKCHUIBI U COJIU 3JIEMEHTOB MOATPYIIIBI CKAHIHUSL.
CpaBHEHHE XMMHYECKUX CBOMCTB AJIEMEHTOB TJIaBHOH (A)
u obouHo# (B) moarpymm 1 rpymmer mepuoamdeckoit
CHCTEMBI.

Tutan, mupkoHuii, ragHmiA, KypdatoBuil. CoeqHHEHUS
tutana (I1I) u (III). Oxcua, rUAPOKCHU]T M CONTM TUTAHA
(IV). Conu tutanmia. Tutanatsl. OKCHIBI, THAPOKCHUIIBI H
conu nupkoHwus (4) v rapuus(4). Banaauii, HuoOwHi,
tantan. Coenuuenus Bananus (2, 3, 4). Xapakrep
OKCHJIOB U ruipokcuioB. Conu BaHaaus. [anoreHupl u
okcoranoreHuap! Banaaus (4) u (5). Banagatsr.
ITonuBanagatel. OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC
CBOWCTBA COCMHEHHNI BaHAIUs B PA3JIUUHBIX COCTOSHUSIIX
oxucienus. CoequHenne HHOOU (5) u TanTana (5).

Otuer 110 1a060-
[paTopHOl padore,
coOece0BaHUE,
TECTOBBII KOHTPOJIb
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Xpom, MonuOzeH, Bonbhpam. M3mMeHenne xapakrepa
THIIPOKCHUIOB U OKHCIUTEIEHOBOCCTAHOBUTEIBHBIX
CBOMCTB COEIMHEHUH XpOMa C BO3PaCTaHUEM €r0 CTEICHU
okucnenus. [lepokcun xpoma, ero CTpoeHue.
ITepokcoxpomatsl. Monn0aeH, Bonbdpam.
M30moMuKrCIOTH, TETEPOTIOINKUCIOTH i UX COJIH.
Kpatkue cBenennst 0 CoeqTUHEHUAX MOJIHOeHA U
BOJIb(ppama B HA3IIUX COCTOSI HUSX OKHCIICHMS.
Mapranern, Texaenuil, peHuid. OKUCIUTENBHO-
BOCCTaHOBHUTEJbHbBIE CBOWCTBA MapraHiia B pa3HbIX
COCTOSIHUSIX OKMCIIEHUs 1pH pa3nuuHbix pH. Oxuc-
JIUTEIBbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA COSMHEHUI
PEHHUS B Pa3IMYHBIX COCTOSHHUAX OKUCIICHHSL.

Otuer 1o 1a00-
[paTopHOIi padore,
coOece0BaHUE,
TECTOBBIN KOHTPOJIb
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Keneso, pyrenuit, ocMuid. AJUTOTPOIIHS Kele3a.
MaruuTHsie cBoiicTBa. MArkoe eie3o, cTallb, YyTyH.
[Tonsitue o nerupoBaHHbIX cTaNgX. CoNM U KOMILICKCHBIC
coenuHeHMs xkene3a(2). Comu 1 KOMIUICKCHBIS
coeauHeHus xene3a (3). OkucnuTensHo-
BOCCTAaHOBUTEJIbHBIC CBOMCTBA JKeJie3a B PA3HBIX
COCTOSIHMSIX OKUCJICHUS MpHU pa3nuuHbix pH. Pyrenuii u
ocMuid. BIM30CTh UX XMMUYECKUX CBOMCTB K CBOMCTBaM
penust. OKHCIUTETFHOBOCCTAHOBUTENFHBIE CBOMCTBA
COETMHEHHI PYTEHHS U OCMUS B PA3IIMIHBIX COCTOSHISIX
okucnenus. Kobanst, poawii, npuamii. CoequHeHHE
kobanpTa (2) u (3). Baxkuelmue coau 1 KOMITIEKCHEBIE CO-
enuHeHus kooanbTta (2) 1 (3). OKHCIUTEIIBHO-
BOCCTAaHOBHUTEIIbHBIC CBOMCTBA COeTUHEHNH KoOaIbTa (2)
u (3). Poauit, upuauii. CiocoObl pacTBOPEHUS] METAILIOB.
Ponuii u upunii Kak MmJIaTUHOBBIE METALIIBI.

Huxkens, nannaauii, miaTuHa.

OO01mui 0030p TUIATHHOBBIX METAILIOB. [ IpUHITUIIBI
ad(prHaXKa MIATUHOBBIX METAJLIOB. POJIb 0TEYECTBEHHBIX
YUYCHBIX B PA3BUTUN XMMUU INIATUHOBBIX MCTAJIJIOB.
OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA CO-
eIMHEHUN POANS U UPUANS B PA3IMYHBIX COCTOSHUSIX
OKHCJICHUS.

OtueT 1o 1abo-
paTopHOii pabore,
coOece0Banue,
TECTOBBIN KOHTPOJIb
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Mens, cepebpo, 3010T0. CTEepeoXxuMusi CoeJUHEHU
AJIEMEHTOB B Pa3HBIX COCTOSHUAX oKucieHus. Conu u
KOMIUIEKCHbIE coenrHeHus Meau (1) u (2).I'amorenn st
cepebpa, X CBETOUYBCTBUTENBHOCTh. KOMILIEKCHEIE
coenuHeHus cepeopa. CoennHeHwus 3050Ta (1).
Coemunenns 3o050t1a (I11). KoMimekcHble coetuHeHns
3omota (III).

uuk, kagmui, pTyTh. CTEpEOXUMHUS COETUHEHUN
AJIEMEHTOB.

Coun ¥ KOMITJIEKCHBIE COSAMHEHHS [ITHKA U KaJIMUSL.
Coenunenus pryTH (1), METOJIBI UX TTOTYYEHUS.
Coenunenus prytu (2). KommiekcHbie COeTUHEHHUS.

Otuer 110 1a060-
[paTopHOl padore,
coOeceI0BaHUE,
TECTOBBINA KOHTPOJIb

8. OHEHOYHBIE CPEJICTBA UIAA TEKYIIEI'O KOHTPOJISI YCIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTAIINA

Tema: «OcHOBHBIE NOHATHSA M 3aKOHBI XHMHH. DKBABAJIEHT»
O0BeM pe3nHOBOM KaMephbl aBTOMOOMIILHOM mnHbBI paBeH 0,025 M3, JIaBJICHUE B HEW

1.

Bonpocwt ona cobecedosanusn

5,0665 10° ITa. OnpeaenuTte Maccy BO3AyXa, HAXOASIIErocs B kamepe mpu 20°C.

3aHUMAIOT 00bEM 22,18-10'3 M

Paccunraiite MONEKYJISIpHYIO MaccCy rasa, €ciu /- 10 kr ero npu 20°C u 0,253-10° ITa

Paccunraiite cpeaHIOI0 MOJIEKYIISIPHYIO MacCy U IJIOTHOCTH 110 JUOKCUY YriepoJa

CMECH ra3oB, coaepxkaiieit mo ooremy 38% docrena COC1;, u 62 % xmnopa Cl,.

50% nuokcuna yriepojaa (H.y.).

Onpenenure Maccy 107 m® rasosoit cmecH, conepskaieit (mo oo6remy) 50% Bogopona u
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22.

['a3 (1.y.) 3aHuUMaeT oobeM | M. [Ipu kakoit TemnepaType 00beM raza yTpouTcs, €Ciu
JIaBJICHUE ra3a He MeHseTcs?

[Tpu xakoM naBlieHHH Macca Xjaopa 00beMoM 3-10" M cocrasut 2,5-107 kr, ecim
t=23°C?

Kakyto maccy CaCOj3 Haio B34Tb, YTOOBI OJTYYUTH MPHU €r0 MPOKATUBAHUU JTUOKCH
yriIepo/ia, 3aHMMaroIuii 00beM 25-10% m° rpu 15°C u gasnenuu 104000 I1a?
Boruucnure 06nem 0,100 kr razoBoit cmecu coctaBa 3CO+2CO; npu 50°C u naBieHun
98600 ITa.

13 5-10°° kr xsnopara kanust KC1O3 65110 momydero 0,7-10° m® kucnopona, n3mepen-
Horo npu 20°C u naBnenuu 111900 I1a. Onpenenurte MaccoByto 100 pUMECE B
XJIoparte Kajusl.

ITpu 0°C B cocyne oObeMoM 14-10° M° COJICPIKUTCS O,8~10'3 KT Bojopoaa u 6,30 1072 kr
azota. OnpenenuTe napiuaibHOE JaBJICHHE a30Ta U 00Iee JaBICHUE CMECH.

T'azoBas cMech cocTouT 13 5-107°3 M a3oTa, Haxojsmierocs moa gasiaeaueM 95940 Ila,
3-10° m® kucmopona. O6eem cvmecn 8-10° M*. Obmee maBienne ra3oBoit cvecu 104200
[Ta. [Tox kakuM aBIEHUEM B3ST KHCIOPO?

B razonanosgHeHHBIX JaMIax COAEPKUTCS CMECh Ta30B, UMEIOIasi 00bEMHBINA COCTAB:
86% Ar u 14% N,. PaccunTaiite napruaibHO€E JaBJIE€HUE KaKIO0TO U3 ra30B, €CIIU
obmee gaBienue pasHo 39990 Ila.

I'azoBas cMech cocTaBiena us 5-10° m° merana nox gasieaueM 96000 Ila, 2:10° 0
BoJlopoia o gasiaenuem 84000 I1a u 3-10° JUOKCUJIA yriiepoa MoJ AaBJICHUEM
109000 ITa. O6BeM cmecu 8107 v, Onpenenure napuraibHbIE JaBJICHUS Ta30B B
CMeCH U 0011ee TaBIeHUE CMECH.

Uto Ha3BIBAIOT MOJISIPHOM Maccoil skBUBaieHTa? UeMy oHa paBHa JJIst KUCIIOT U OC-
HOBAaHMM B peakUusX MOJIHON HeWTpanu3auun?

UTo Ha3BIBAIOT KOJUYECTBOM BEIIECTBA IKBUBATICHTA? UeMy paBHA 3Ta BeTUYUHA IS
Ca(OH); u H3POy4 (B peaxrusix monHoit HeiiTpanusaiun), BaCl, u A15(SO4)s, B3STBIX
KOJIMYECTBOM BemiecTBa | Moib?

Kakoe mpunarareiabHOe TPUMEHSIOT [Tl BBIPKEHUSI OTHOIICHUS JAaHHOW BETMYUHBI K
KoMuecTBy BemecTBa? [IpuBeauTe npumepsl.

Kakyto BenmuunHy [a0T Uil 3JIeMEHTa OTHOIICHHUS

MX)/M(F(X)X) 1 ALY (M(Frs (X)X)).

Yemy paBro N(CaSO,) B rurice CaSO4-2H20 maccoii 1,72 kr ¥ N 119 KPUCTAIIIOTHI-
pata B rurce, nosydeHHom u3 0,68 kr 6e3Bo1HOTO cynbdara Kaabus?

[Tpu pacTBOpeHNH B KUCII0Te MeTauia maccoit 11,9 r Beigenuics Bo1opoa 00beMoM
2,24 11 (n.y.). Uemy paBHbl Ty (X) 1 M(fos (X)X) amst 3TOr0 MeTasmna.

Bpom maccoit 0,4586 1 BeiTecHsieT u3 pactBopa Kl nox maccoit 0,7280, koTopsrii
B3auMOIeUCcTBYeT ¢ MeTasuioM Maccoi 0,5935 r. Onpenenute MOJISPHYIO Maccy
HKBUBAJIEHTA 3TOr0 METaJLja.

Ha BoccraHoBieHre okcua MeTasuia Maccoi 1,8 T u3pacxooBad BOJOPOI 00BEMOM
833 mut (u.y.). Haitnute M(f,; X)X) meTammia.

Kakoe xonmuuectBo BemecTBa skBuBasieHTa NayCO3 Hamo B3ATH AT TOTO, YTOOBI
+
13 pacTBOpa NEPEBECTH B 0CaT0K Bce MOHBI Ca 2 konuuecTBOM Bewectsa 0,5 MOJIb?

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUI»
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Kakue OuHapHbIE COSIMHEHUS HA3bIBAIOT OKCUAAMU? YKaKUTE BO3MOXKHBIE CITIOCOOBI X
MOJTyYCHUSI.

Ha yem ocHOBaHa KitaccuduKalys OKCHUIOB HA: a) HeCOoJIeo0pa3yrolue U cojieoopa3yroiue; 0)
KHUCJIOTHBIE, OCHOBHBIE U MPOSBIISAIONINE KUCIOTHO-OCHOBHYIO JBOMCTBEHHOCTH? Kakue
peaKuu XapaKTEPHbI 7151 OKCUJIOB KaXI0M U3 3TUX TPYII?

[TpuBenuTe mpuMepsl OKCUAOB, KOTOPBIE IPU B3aUMOJICHCTBUH C BOAONH 00pa3yroT 1Be
kucnothl. Kak B3aumozpeiictBytot ¢ pactBopom Ca(OH); okcuabt N2Os, N2O3 1 NO,?

B uem nposBisieTcst KUCIOTHAS MPUPOJIA TEX OKCHIIOB, KOTOPHIE ¢ BOAON HEMOCPEICTBEHHO HE
B3aUMOJICUCTBYIOT?

Ha3zoBuTe OCHOBHBIE OKCH/IBI, HETIOCPEACTBEHHO B3aUMOJICHCTBYIOIKE ¢ BojoW. Hanuiure
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

Kakwue no xapaktepy oKcHibl 00pa3yloT HEMETAUIbl M METAJUIbI B PA3HBIX CTEMEHSX
okucnenus? [lokaxure 310 Ha npumepe okcuoB xpoma CrO, Cr03, CrOs.

Y Kakoro u3 IByX OKCHIOB OCHOBHBIE CBOMCTBA BhIpaxkeHbl cuiibHee: FeO umun Fe,O3; SnO
i SnO,; ZnO wim CdO; SnO unu PO; BbO mwim CaO; As,O3 mim BirO3?

B kakux cimydasix Ba OKCHIa MOTYT B3aUMOJICHCTBOBATH JIPYT C IPYTOM U KaKHe COCTMHCHUS
MIPU 3TOM 00pa3yroTCs?

Kakue okcupl 1 Ha KaKOM OCHOBAaHHH MOTYT OBITh OTHECCHBI TAKXKE U K KIJIACCY COJICH?
[TpuBenHUTE COOTBETCTBYIOIINE TPHUMEPHI.

DopmynamMu KaKUX COJIel MOXKeT ObITh (HOPMAaTbHO BBIPAYKEH COCTaB TAKUX MHUHEPAJIOB, KaK
HIMUHENN, TayCMaHuT, MarHeTUT? K kakomy Kiaccy cieayeT OTHECTH 3TH COeIUHEHUs?

Kak monyunts okcuasl CuO, COy, SO,, P20s, FepO3, MgO 13 mpocThIX U CII0KHBIX BEIECTB?
[TomyuuTe MO ABa OKCHUJIA U3 PA3IUYHBIX HCXOJHBIX BEIIECTB: a) KUCIOT, 0) OCHOBaHUH, B)
COJICH.

Kakoii okcua MOKHO TIOTYYUTh U3 Kax a0l KUCIoThI cinenyromero psaa: HC1O,, HoMoO,,
HzCFzO7?

Kak momy4ynTh OKCHII IIMHKA U3: a) MeTaiuta, 0) muHepanoB ranmest ZNCO3 1 IIMHKOBOMA
oOManku ZnS?

UYepes kakol MPOMEKYTOUHBIH MPOTYKT, JIETKO Pa3iararoiifiics Mpu HarpeBaHUH, MOXKHO
MOJYYUTh OKCH MeTama u3 ero conu? [okaxute sTo Ha mpumepax: FeClz—Fe,0s3;
A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MOXHO J1J11 OTHOTO U TOTO XKe
9JIEMEHTA M3 OJTHOTO OKCHJIA MIOJTYIHUTh IPYTOH.

Kakwue conm Ha3pIBaroT THIPOKCcOcoIIMU? Kak HX MOXKHO TOJIYYNTh, €CITA UCXOTHBIM
BEIIIECTBOM SIBJISIETCS THPOKCH] WK coJtb, Hartpumep MN(OH), u Fey(SO4)3?

Hanummure rpaduyeckue popmynsl: ruapokcodpomuaa mapranna (I1); rugpokcokapbonara
MarHusi; TUAPOKCOHUTPATA aTIOMUHUS; TpUruaApokcodocdara KaabIus.

B uem ruapokcoconu mposiBISIFOT CXOACTBO: C OCHOBaHUAMH, ¢ consiMu? [lokaxkurte 310
YPaBHEHUSIMH COOTBETCTBYIOIINX PEAKIIHIA.

[TpuBenuTe MpUMEPHI AITEMEHTOB, KOTOPBIE BMECTO THIPOKCOCOIIEH 00pa3yr0T OKCOCOIH. 3a
cdeT 4yero 3To npoucxonut? Hamumure rpadudeckue Gopmynsl: ximopuaa okcocypbmbi(L);
cynb(aTa OKCOTUTaHA; XJIOPUIA JTUOKCOypaHa.

[TpuBenuTe IPUMEP KUCIIOT, OCHOBAHHM U COJICH, U3 KOTOPBIX HEJIb3s MOTYUUTh THIIPO- U
TUAPOKCOCOIIH.

Kak MOXHO OCYIIECTBUTH CIEAYIOIIHNE TEPEXO/AbI B IPSIMOM M 0OpaTHOM HaIlpPaBJICHUU:
KHCIIOTa —THAPOCOJIb —CPEIHSS COJIb —THAPOKCOCOJIb — THAPOKCHUIA OKCU?



22. HanummuTe ypaBHEHUS PEAKIUi, KOTOPHIE MMOCIEI0BATENLHO MPOTEKAIOT MPHU MOCTEIIEHHOM
no6asnenun: 8) NaOH k pactBopy ruapocyiabdara nuHKa; 0) KUCIOTHI K PACTBOPY AJIFOMUHATA
KaJIusl.

23. KakuMu AByMS CI1ocoOaMu MOYKHO TIOJIYYUTE: a) CYIb(QHI MEIU 3 METAIIHYECKOM Meau; 0)
XJIOPUJI ATFOMHHUS U3 METATHYECKOTO ATFOMHUHUS?

24. HanvmuTe ypaBHEHHS PEaKIUi, IPH MMOMOIIN KOTOPBIX TIEPEUNCIICHHBIC HIXKE COJTU MOTYT
ob1Th iepeBeacHbl B cpenuue: (CUOH),SO,4, Ca(HCO3),, [AI(OH);]2SO4, Cra(OH)4SO..

Tema: «Ctpoenue atoma. [leprnoanyeckuii 3aK0H ¥ NePUOINYECKAS CHCTEMA XUMUYECKHUX
j1emeHToB /.. MeHaeneeBay
1. Yto Ha3BIBAIOT MPUHITUIIOM HEONPEACICHHOCTH U COOTHOIIICHUEM HEOTPEICICHHOCTH ?

2. IlpuMeHUMO JI1 OHATHE TPAEKTOPUH JIBUKEHUS K MUKpodacTHLaM? YeMm 3To ompenensiercs u
KaKO€ IOHSITUE €r0 3aMEeHsIEeT?

3. 3. HeompeneneHHOCTH MMOJIOKEHUS 3JIEKTPOHA paBHA!

4. a) 10™ u; 6) 1 cm. Kaxoii Gy/1eT mpH 5TOM HEOIPE/IeICHHOCT B HMITYIIECE H CKOPOCTH?

5. HeomnpeneneHHOCTh B CKOPOCTHU 3JIEKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOIIYIO
HEOIPEJeNIEHHOCTh B MTOJIOKEHUH IEKTPOHA.

6. IlorpemHocTb B ONpeeNeHnH MON0KEHUs 3IeKTpoHa paBHa: a) 0,5 cm; 0) 0,05 um. Kakoii
OyzeT Ipu 3TOM MOTPELIHOCTh B onpeaeraeHun ckopoctu? [l BToporo cityyasi cpaBHUTE AV,
BBIP)KEHHYIO B KM/C, CO CKOPOCTBIO JIBUXKEHUS 3JIEKTPOHA 110 1epBoit opoute bopa.

7. CKOpOCTb IBUKEHUS SJIEKTPOHA MO NIEpBOiT O0poBcKoit opouTe paBHa 2187 xm/c. Ecin
MOTPEIIHOCTD B OTIPENIEIICHUN CKOPOCTH paBHA | KM/C, TO KaKoi OyAeT MpH 3TOM MOTPEUTHOCTD
B OIIpe/iesieHuU KoopAnHaTel? CpaBHUTE €€ CO 3HAaUEHHUEM PaJinyca OpOUTHI.

8. Caer UMeeT IBOMCTBEHHYIO MPHUPO.LY, TOITOMY dHEprust (POTOHA MOKET OBITH BBIpa)keHA
JIBYMs ypaBHeHUsIMU: E=hv n E=mc’. Haiinure otcroia B3anMOCBS3b MEKY JJIMHON BOJIHBI,
CKOpOCTBIO cBeTa U Maccoi (hotoHa. [Tomyunre ypaBHenue e bpoitns, 3aMeHuB (HoToH m000i
MuKpouacTuieil. [loueMy KopIycKyIsspHO-BOJIHOBOM yaju3M CBOMCTBEH TOJIBKO MUKPO-
yacTham?

9. Kakoe skcriepuMeHTalbHOE OATBEPKICHUE Halllla TUIIoTe3a Je bpoiiist 0 BOJTHOBBIX
CBOMCTBAaX MUKPOYACTHII?

10. Yemy paBHa 1eOpoiiIeBCKast UTHHA BOJHBI 3JIEKTPOHA, JIBFKYIIETOCS CO CKOPOCTHIO: a) 6:10°
Mm/c; 6) 2187 xm/c?

11. Yemy paBHa macca GoroHa kpacHOTro cBera (X=648 um)? CpaBHUTE ee ¢ Maccol

12. snexrpona (9,11 102 7).

13. Yemy paBen ummnyinsc GpoToHa ais cBera ¢ A=485 um?

14. Dueprus poTtona paBHa 5 107 JIx. Haiinure 1uiMHy BOJTHBI 9TOTO U3llydeHHs. Uemy paBHbI
JUIMHA BOJIHBI, Macca U UMITYJIbC JUIs (poToHA ¢ sHeprueit 6,7 7B?

15. Ecnu atom renus nmeet 3uepruio 0,04 3B (sHeprus TemnoBoro IBUKEHUS MPU KOMHATHON
TEMIEPAType), TO KaKoi OyAeT COOTBETCTBEHHO JeOpoiiyieBCKast UIMHA BOJIHbI?

16. Yro Ha3wBarOT SHepruei nonmzanuu? Kakas BellMYnHa HMEET C HE OJIMHAKOBOE YHCIIOBOE
3HauyeHHe? B Kakux eIMHUIax OHU U3MEPSIOTCS?

17. Yemy paBHO YHMCIIO BCEX BO3MOKHBIX HOHM3AIIMOHHBIX OTEHIIMATIOB JJIs JAaHHOTO aToMa U 4To
SBJISICTCSA MPUYMHON YBEJIIMYECHUS UX 3HaueHuil B paay: 11<l,<l3...?

18. Kak 3aBUCHT BeTMYMHA HOHU3ALMOHHOTO MMOTEHIMANIA OT 3HAYEHHS [T AJIEKTPOHA TIIaBHOTO
KBaHTOBOT'O YMCJIAa M YEM 3Ta 3aBHCUMOCTh 00yCIIOBJIeHA?

19. Kak M0OKHO 10 SKCIIEpUMEHTAIHO HalA€HHBIM HOHU3ALMOHHBIM MIOTEHIIMAIaM YCTaHOBUTh
HaJINYME B aTOME NIEKTPOHHBIX CJI0EB M YMCIIO AIEKTPOHOB, KOTOPHIE OHU COAEPHKAT?



20.

21.

22.
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[Tokaxkute 3TO, MONMB3YAICH 3HAYCHHUSIMH dTUX BeMUYUH i Oepuiumas: 11=9,3; 1,=18,2;
1.=153,7 u 1,==217 3B.

Kaxk 10/mKHBI OTAMYATHCSI IPYT OT IPyra HOHU3AIMOHHBIE TIOTCHIIMAIIBI aTOMOB: a) HATPHS U
xJiopa, 0) KaJus U KpUITOHA, B) Oepuiutus u 6apusi?

UTo Ha3BIBAIOT CPOJCTBOM aTOMa K JIEKTpoHY? J[JIs KaKuX 3JIEMEHTOB 3Ta BEJIUYMHA HMEET
HanOOoJIbIIIee TTOJIOKUTEIHHOE 3HAUCHHE | JIJIS KaKUX OTpHIlaTesibHOE 3HaUeHne? Kakue
AKCIIEPUMEHTAJIbHBIC JaHHBIE YKa3bIBAIOT HA HEBO3MOXKHOCTH CYIIECTBOBAHUS MHOTO3apPSTHBIX
IIPOCTBIX NOHOB?

Kaxkoii BBIBOJ MOKHO CAEIaTh O CBOMCTBAX dJIEMEHTA 110 3HAYCHHIO JJII HEr0 HOHU3AIMOHHOTO
MOTEHIIMANA U CPOACTBA K SIEKTPOHY?

UYto Ha3BIBAOT a0COTIOTHON U OTHOCHUTEIBHOM 3JIEKTPOOTpHUIIaTeIbHOCTRI0? Kak 1Mo 3HaueHuto
ATOM BETMYMHBI MOYKHO, CYJIUTh O HAIIPABJICHUH CMEIICHHS 3JIEKTPOHHOM MUIOTHOCTH MPH
00pa3oBaHUM CBS3CH?

UTo Ha3bIBAIOT CTEIIEHBIO OKUCIICHHSI SJIEMEHTa U YeMY paBHa MX 0011asi CyMMa B MOJIEKYJIe U
HoHE?

[Tpw BRICOKUX MJITM HU3KUX 3HAYCHUSX CTEIICHb OKHMCIICHUS DJIEMEHTA MOXET ObITh paBHA
3apsiay ero CBOOOIHOTO POCTOro HOHA?

Tema: «XuMuueckasi CBA3b»
Memoo eéanenmmnuvix cxem.

1.

MosxeT i JyIiHa CBSI3M ObITh PaBHOM CyMMeE PaJiiyCoOB JBYX aTOMOB, KOTOpbIE €€ 00pa3yroT?
[Tokaxkute U 00BSICHUTE HA pUMepe MoJieKyIbl Hy, 3Hast, uro r/H/=0,053uM, a d/H-
H/=0,074umMm.

Beruucnute snepruto ¢ -cBs3u C-C, ecnu crangapTHas Teriora oopazosanus C-H u3
ra3zo00pa3HbIX yriepoja 1 Bojopoja paBHa -2815 kJ>x/mMonsb, a sueprus o-csizu C-H paBHa -
411,3 xx/mMob.

Dueprus aucconuanuu HJ pasua 298,4 xJx/monb. MoxkHO 111 paznoxuts HI Ha sr1eMeHThI
pu 00Jy4eHUH YIbTPa(UOIETOBBIM CBETOM A = 21010 m? Kaxkyto sHepruro Haj0 3aTpaTuTsh,
qT06BI pasnoxkuts 5-10° v HI?

[Touemy MakcuMalibHasi KOBaJEHTHOCTh ocopa MOKET OBITH PaBHOM ISTH, a y a30Ta TAKOE
COCTOSTHUE OTCYTCTBYET?

B pamkax teopun BC 00BsICHUTB, TOYEMY Y OONBIINHCTBA P-JIEMEHTOB C IIEpEMEHHOM
BAJICHTHOCTBIO €€ 3HAUYCHHS pa3nyaroTcs Ha 27

Jlisl KakuX 3J1€MEHTOB, MIMEIOLIHNX 3JIEKTPOHHbIE KOH(UTYpAI[MH BHEIIHETO CJIOSl aTOMa 3s° p2 ,
45° p4 , 557 p5 , 65t p5 XapaKTEpHBbI TIEpEMEHHas YETHAS U IEpEMEHHAsl HEYETHAs BaJICHTHOCTh?

Ha ocHOBaHuU pa3HOCTHU 2IEKTPOOTPULIATEIHHOCTH aTOMOB JIEMEHTOB YKaXKHUTE, KaK
U3MEHSETCS CTENEHb HOHHOCTH cBA3U B coeaqunennsx HF, HCI, HBr, HJ?

PaccuuTaiite 3 pexTHBHBIE 3apsAabl aTOMOB BOJOPO/a U XJI0pa, 00pa3yoIX KOBAJIEHTHYIO
HOJIIPHYIO CBA3b, €CIHU U3ycn MONIeKybl HC1 paBen 3,4 10% Ko™, a mmuna cessu H- C1 paBHa
1,2710" .

Kak  MOXHO OOBACHUTDH, YTO AMMHUAK M TPUPTOPHU a30Ta, UMEIOIIUE OAUHAKOBYIO -
paMuIanbHyI0 (OpMY U COAEPIKAIME aTOMBI JJIEMEHTOB C IPUMEPHO OMHAKOBBIM Pa3IUUieM
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B DJICKTPOOTPUHIATCIBHOCTH, CYIICCTBCHHO PAa3JIMYarOTCA 10 BEJIMUUMHEC JUITOJIBHBIX MOMCHTOB!

u (NH3) = 0,49 » 10 Kirm, w(NF3)=0,07-10"%° Ko+ m?

Kak cornacoBaTh Manyro nojsipHOCTh CBsi3H B MoJiekyie CO (i = 3,33 103 Kim) co
3HaunTeNbHbIM paziauureMm B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Juuna cBsizu H-F pasua 0,092 HMm, a mossspHOCTh coctaBisiet 45%. Haiiaure u/H-F/.
Y CTaHOBUTD MPOCTPAHCTBEHHYIO CTPYKTYPY CJICAYIOIIUX MOJICKYJI:

COS, COCl,, CF4, SiFg;
NHs, NO,, PH?, PO,*;
HZS, SC|2, SF4, SOze;
Cl,0, ClO;™ ClO, -, JOg™.

[Tokaxkute BIUsSHUE HEMOAECNEHHBIX dNeKTpoHHbIX nap /HII/ na dopmy monexyn BrFs, SF,
JCl;", JFs. IIpenckaxkure /SKBaTOpUaIbHOE WM aKcHanbHoe/ pacmonokerue HIT.

Memoo monexynapHnvlx opoumanei.
Kaxk na ocroBe Teopuut MO onpeaensitoT KpaTHOCTh CBSI3H MEXY ABYMsI aTOMaMHu?

[IpuBeauTe mpuMepsI.
Kax Teopust MO 00bsicHsIeT HEBO3MOKHOCTH 00pa3zoBanust MoJiekyn Hey, Bey, Ne,.
Kak teopust MO o0bsicHsieT: a)quamaruetusm Mosiekyn N, Fz; 6) mapamarnerusm By u O2.

CocraBuTh 3Hepretudeckyio auarpammy MO gacturr NO*, NO u NO™ 1 cpaBHUTH HX
KpaTHOCTh U Eg;?

CocraButb 3HepreTudeckyro quarpammy MO u AO mosekynsl LiH Kakue opOuranu B Heit
ABIIIOTCS CBSA3BIBAIOIIMMH, @ KAKHE HECBA3BIBAIOIUMU ?

V kakoii monekynbl Ny umn CO 6osbliiie 3Heprus TUCCOUanun?

O0bsicHUTE, TOYEMY OTPBIB OJHOTO IEKTPOHA OT MOJeKyJbl CO NMpUBOAUT K OCIA0ICHUIO
CBsI3U , a oT MoJieKyibl NO™ k e€ ynpoyreHuto ?

Honnasn ceass.
Temneparypa miasienus: CaCl1,=780°C, CdCl,=560°Q panuyc Ca pasen 0,104 am, Cd—0,09

HM. OOBACHUTH pa3IuyKe TeMIIEpPaTyp IIABICHUS.

[Tpu nepexone ot CSF k CsJ Temmneparypa miaaBieHUs] KpUCTAIUIOB yMeHbIaeTcs. OOBsICHUTH
HaOJr01aeMBbIi X0/1 U3MEHEHUS TeMIIepaTyphl IUIaBICHHUS.

OO0BSICHUTH HEeYCcTOMUMBOCTH TUApOoKcu0B Menu (1) u cepedpa (I).

OOBSACHUTD C TIO3UIUH MTPECTABICHHUNA O MOJISIPU3AUN HOHOB MEHBITYI0 ycToiunBoCcTh AUCI3
B cpaBHeHHH ¢ AUCI.

K>COj3 mmaButcs ipu 890°C 6e3 paznoxenus, AQ,CO3 pazmaraercs yxe npu 220°C.
OOBSACHUTH YKa3aHHOE pa3jIHyue.
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BaCl, B BomHbIX pacTBOpax auccouuupyet nmoiaHocteto, a HGCl, moutn He nuccouummpyer.
OOBsCHUTE ATO pa3IMyUe B CBOMCTBAX COJICH.

UTo Ha3BIBAIOT OMOJHUTEIBHBIM MOISPU3AHOHHBIM 3 pekTom? OOBSICHUTH, KaK €ro
HaJIN4Me B COCIUHEHUAX ng+ nenaet okcua HJO menee ycroiunBeiM, yeM okeua ZnO, He-
CMOTpA Ha OOJBIINK PaNyC HOHA PTYTH.

Kakoe coenmunenne Tepmuuecku 0osee ycroitunso: a) PbCO3 u CaCOs, 6) HYCl, u PhCly, B)
FeCI3 u NiC|3, I‘) Zn(OH)2 u Ca(OH)z, I[) MgC03 u SrCOas.

Meostcmonexkynapuoe e3aumooeiicmeue.
Yem 00BsICHACTCS pa3HOCTh TeMriepatyp kunenus azora (-195,8°C), kucinopona (- 183°C) u

dropa (-187,9°C)? [Touemy HaMHOTO OTJIMYACTCS OT HUX TeMIIepaTypa KUIEeHUs XJjopa (-
34°C)?

YeM 0OBICHHUTH Pa3HYIO S9HEPIUt0 BOAOPOAHBIX CBSI3EH.

Kak u mouemy u3MeHsieMcsi arperaTHOE COCTOSTHUE MTPOCTHIX BEIIECTB MPH KOMHATHOM
Temmeparype B psaay ¢rop-itioa. Kakoe arperatHoe cocTosiHHE JOKEH UMETh acTar?

YeM 00BSICHUTH, YTO TEMITEpATypa IJIaBJICHHUS BOABI 3HAUNTEIILHO BBIIIE TEMIIEPaTyPh

. 2
iaBienus proporogopoaa (-83°C), XOTst UMONBHBI MOMEHT MOJIeKyIbl Boas! (0,61-10 S
Ki-m) mensbiie, yem monexynst HF (0,636-10‘29 Kim).

Tema: «IHepreruka U HANPABJEHHOCTh XMMHYECKUX MPOLECCOB)

1.

10.

11.
12.

Ha xakyro BeIMUMHY OTJIMYAETCS] U3MEHEHUE SHTAIBIIMYA OT U3MEHEHUS BHYTPEHHEN SHEPTUH
cucrtembl? B xakux ciaydasx AH=AU u Qv=Qp?

3aBUCHUT JIM U3MEHEHHE SHTAJIBIINU CUCTEMBI OT TEMIIepaTyphl?

Kakwue cucrempl Ha3bIBalOT KOHACHCUPOBaHHBIMU? [louemy a1 HUX OOBIYHO OMYCKaIOT
orpaHuYMBarolIe yciaoBus V=COnst u p=const?

Kakoli 3aK0H sIBIIsSieTCSI OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaiite ero popmMyanupoBKy.
[lepeuncnure ciencTBus, BeITEKarOmue U3 3akoHa ['ecca. [l kakux onpeneneHuil oHu
UCIIOJIb3YIOTCSI B TEPMOXUMHUYECKUX pacyeTax?

Cornacno npuHuuny beptio (1867) xumudeckue peakiiui CaMOIIPOU3BOJILHO IPOTEKAIOT B
CTOPOHY BBIJIEJICHUS TEIUIOTHL, T.€. B CTOPOHY YMEHBIIEHUS dHTAIBINU. SIBISETCS JIU 3TO
MPABUJIO OOIIKM MIJIM OTPaHUYEHHBIM?

Kakoli pyHKIIMEN COCTOSIHUS XapaKTepU3yeTcsl TEHAEHIIUS CUCTEMBI K IOCTHKEHUIO TaK
HA3bIBAEMOT0 BEPOSITHOI'O COCTOSTHUS, KOTOPOMY COOTBETCTBYET MaKCHUMallbHas Oecropsi-
JIOYHOCTb pacrpeziesieHus yacTuu?

B n3onmpoBaHHOM cucTeME BCE CaMONPOU3BOJIbHBIE IIPOLIECCH] IPOTEKAIOT B CTOPOHY
yBenuueHus Oecriopsiika. Kak uamensiercs npu 3ToM SHTponus?

Kak n3meHsieTcs SHTpOIUS CUCTEMBI 3a CUET MPSIMOM M 00paTHOM peakuuii Ipu CUHTE3e
ammuaka?

Kak u3meHsieTcst 3HTpOIusl CUCTEMBI C IMOBBIIIEHUEM TeMIIepaTyphl, B PEaKIUIX CUHTE3a U
Pa3JIOKEHHS BEIIECTB?

Kak BimsieT Ha SHTPONHUIO CUCTEMBI 00pa30BaHuE ra3000pa3HbIX MPOTYKTOB?

Kak u3meHseTcst JHTpONus CUCTEMBI IIPU UCIIAPEHNUH, KOHICHCALlUH, YBEJIMUYECHUH 1aBIICHUS,
¢a3oBbIX nepexonax?



13. Tloyemy npH MJIaBJIEHUH BEIIECTBA TEMIIEPATypa OCTAETCs TOCTOSIHHON HECMOTPSI Ha TO, YTO B
3TO BpeMs TEIUIOTa K CUCTEME TOJBOIUTCA?

14. KakuMu OJJHOBPEMEHHO JCHUCTBYIONMMHE (DaKTOpaMH ONPEACISeTCs HAPaBICHHOCTh
XUMHYECKOTO Tporiecca?

15. Kakyro TeHICHIIMIO CUCTEMBI BBIPAXKAET: a) SHTAIBIIUUHBIN (hakTop, O0) SHTPONUUHBIN (hakTOp?
Kakast (yHKIHS COCTOSIHUSI CHCTEMBI 1a€T KOJMYECTBECHHYIO XapaKTEPUCTUKY OJTHO-
BPEMEHHOI'0 BIMSHUS TOTO U Apyroro ¢akropa? Kakum ypaBHEHHEM 3TO BhIpayKaeTcs?

16. Yro HaszwiBatoT 3Heprucii ['nd6ca? Kakum o6pazom u3meHenue 3tor BemduHbl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMHYECKYIO BO3MOKHOCTh MIIM HEBO3MOXKHOCTH CaMOTIPOU3BOIBHOTO
npotekanus npornecca? Kakoe 3nauenue AG ompenenser paBHOBECHOE COCTOSHUE CUCTEMBI?

17. Ilpu xakom cootHomeHuu AH u TAS: a) cucrema HaXOAUTCS B PAaBHOBECUH, 0) XUMHUYECKHUM
IPOIIECC HAMPABJICH B CTOPOHY SK30TEPMUYECKOHN HITH SHAOTESPMUYECKON peakinu?

18. Uem 00BsCHSCTCS BO3MOXKHOCTh SHIOTEPMUYECKUX PEAKIIMK U IOYEMY OHA BO3PACTACT C
YBEIUYCHUEM TEMIICPATypPhI?

19. DHTANBPNUITHBIM UM SHTPOIUHHBIM (PAKTOPOM OIpPEeIeTCS HAPABICHNE XUMUIECKUX
peaKIuii mpu 0OYeHb HU3KHUX TeMIlepaTypax”?

20. [Touemy npu HU3KUX TEMIIEPATypax U B KOHJCHCUPOBAHHBIX CUCTEMAaX BO3MOXKHOCTb
IIPOTEKaHUs PeaKIil onpeaenseTcs B OCHOBHOM TojIbKo 3HakoM AH? Cornacyercst iu 310 €
npuHuunom bepriao?

21. Bo3MOKHO J1H CaMOIIPOU3BOJILHOE IPOTEKAHUE TIPSIMON PEAKIIUH, €CIIHA TIPU TIOJI0KHUTEIHHOM
snaueHuu AS: a) AH>0, 6) |AH|>|TAS|?

22. CrannaptHas Teriora oopasoanust NH; u PH3 paBHa cootBerctBenno —46,2 u +5,0
k/Dx/Monb. Kakoii ciefyet cienaTth BHIBOJ M3 3TUX JaHHBIX 00 OTHOCUTENbHOM YCTOMUMBOCTH
mostekyin NH3 u PH3?

23. Ilpu cxxurannu rpadura odpazoBaics okcun yraepona (IV) maccoit 8,86 r. Berancnute
teruoty oopazoBanus CO; u3 anemenToB. TermoBoit a¢ ekt peakun AH= -79,2 kJ]x.

24. CrannmaptHas teriora oopazoanust MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8 1 —
393,5 xJIxx/monb. Ternota paznoxenuss MgCO3; na MgO u CO, AH=+100,7 x/[x/mMob.
Hcnonw3ys 3T JaHHbIe, HaluTe TermnoTy oopazoBanus MgCO3 u3 aeMeHTOB.

Tema: «CkopocTh XMMHYECKHX peaknnid. XHMHYECKOe PABHOBECHE»
1. Peakuus unet no ypaBHeHuto 4NH; +50,=4NO+6H,0. Kak u3smeHHuTCS CKOPOCTh peaKIIuH,

€CJIM YBEJINYUTH JaBJIEHUE B 2 paza?

2. Peaxmus mexny BemectBaMu A u B Boipakaercs ypaBHeHuem 2A+B=2C. HauanpHas
KOHIIeHTpanus BemiectBa A pasHa 0,3 monw/m, a BemiectBa B — 0,5 monb/n. KoHcTanTa ckopo-
¢ty peakunu pasHa 0,8 m/moms’Mun™. PaccunTaiite Ha4aJIbHYIO CKOPOCTh MPSIMOM PEAKIINU U
CKOPOCTH 110 UCTEYECHUU HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIIHs BemecTBa A
ymenbpmaercs Ha 0,1 Moutb.

3. Pasznoxenue N,O Ha TOBEpXHOCTH 30JI0TA TP BBICOKUX TEMIIEPATYpax MPOTEKAET 110
ypaBaeHH0: 2N20=2N,+0O, KoHcTaHTa CKOPOCTH JTaHHOH peakiuy paBHa 5 10™ n/MonbMun
npu 1173 K. Hauanbnas konuentpanus NoO 3,2 mons/n. Onpenenante CKOpoCTh peakiuu Mpu
3aJJaHHOW TeMIepaType B HauaJbHbIi MOMEHT U B TOT MOMEHT, Korja pasnoxutcs 25 % N;O.

4. Peakmus unet no ypasHeHH0 2NO+0,=2NO,. HauanbHple KOHIIEHTPAIIUU PEarupyronmx
BertecTB Obu1H (MOJIB/1T): C(NO)=0,8; C(O,) =0,6. Kak u3MEeHHUTCS CKOPOCTh PEaKIIuH, eCIIn
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KOHIIEHTPAIMIO KHCIIOpOia yBENUIHUTh 10 0,9 MOIIB/J, a KOHIIEHTPAIMIO OKCHIA a3oTa a0 1,2
MOJIB/T?

JokaxuTe, 4TO peakiys B3auMOACHCTBUS MypPaBbUHOTO ajlbJACTH/Ia U IEPOKCH/IA BOJIOPOIA C
00pazoBaHNEM MYpPaBbHUHOM KUCIIOTHI U BOJIBI SIBJISIETCSL PEaKlUeid BTOPOro NOpsIKa, eCiu
yepes 2 4 nociie Havyasia peakius 3aepiimiachk Ha 50 %, a uepes3 2 4 40 MUH KOHIICHTpAIUS
MypaBbUHOM KHCI0THI cTana 0,285 monb/n. Ucxoaubie konnenTparua HCOH u H,O; oau-
HakoBbI U paBHBI 0,50 MOJIB/JI.

PaccuuraiiTe KOHCTAHTY CKOPOCTHU PEAKIMH IEPBOT0 MOPSAKA, YUUTHIBAs, UTO 32 25 MUH
peaxiusi IpoxoauT Ha 25 %, T. e. mpopearupoBajia YeTBepTasi 4aCTh BEIIECTB.

5 -1
KoncranTa ckopocTu peakuuu nepBoro nopsaka pasaa 2,5-10™ ¢, Kakoe konndecTBo
ocTaHeTcsl HenpopearupoBasiuuM uepe3 10 1 nocie Havana peakuuu? HauanbHas KOHLEHTpa-
s paBHa 1 MoJb/1I.

CKoJIBKO BpeMEHH HEOOXO0AUMO TSl MPOXOoXKAeHus Ha 60 % peakiny BTOPOTO NMOPSJIKA, €CIIU
pu TOM ke Temneparype 3a 20 MuH peakuus nporekaet Ha 30%? HayanbHble KOHLIEHTpALIMU
MCXOJHBIX BEIIECTB OJIMHAKOBBI U PaBHBI 2 MOJIB/II.

KoHncranTta ckopocTt HeKOTOpOit peakiuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 i/mons-MuH. Haligure TemneparypHblid KO3 PUIIMEHT CKOPOCTH peaKIu.

Bo ckonbko pa3 yBeIMYHUTCS CKOPOCTh pacTBOpeHus xene3a B 5 %-noit HC1 npu noBsimieHun
TeMIepaTypbl Ha 32°, ecIu TeMIiepaTypHbIi KO3QPUIIMEHT CKOPOCTH PacTBOPEHUs paBeH 2,87

ITpu 393 K peaxius 3akaHuuBaeTcs 3a 18 MuH. Uepes CKOJIBKO BPEMEHM 3Ta pEeaKLIUs
3akoHumuTCs nipu 453 K, ecnu TemmnepaTypHbIi KO3(PGUIIMEHT CKOPOCTH peaKIuu paBeH 37

Omnpeznenute TemMrepaTypHblidi KO3(pGUIHEHT CKOPOCTH PEeaKLUH, €CIIU IPU TOHWKEHUN
TEMIIEPATYpBbI, Ha 45° peakuus 3aMeUInIach B 25 pas.

KoHcTaHTBI CKOpOCTH peakiuu nepBoro nopsaka npu 288 u 325 K cOOTBETCTBEHHO paBHbI
2:10% 1 0,38 ™. KakoBs TeMIepaTypHbId KO3 PUIHEHT CKOPOCTH ITOH peakMu U KOHCTAaHTa
CKOPOCTH 3TO# peakuuu npu temneparype 303 K?

[Tpu HEeKoTOpOIi TeMIepaType KOHCTaHTa paBHOBecus Tepmuueckoil quccornuanuu NoOs=2NO;
K=0,26. PaBHoBecHas koHueHTpaius NO; paBHa 0,28 Momb/11. Berurcnute paBHOBECHYIO U
nepBoHavanbHyto KoHIeHTpanuu N2O,4. Kakast maccoBast gonst B % 3Toro BemecTa
MIPOIMCCONIMUPOBAIa K MOMEHTY YCTaHOBIJICHUS] pAaBHOBECHS?

I[1pu cunTe3e pocrena umeer Mecto papHoBecue peakuuu Cl,+CO=COCI,. Onpenenure
MCXOJJHbIC KOHIIEHTPALIMH XJIOpa U OKCHJIA YIIIEPO/1a, €CJIM PAaBHOBECHBIE KOHIICHTPALIUH

pasubI (Moais/im): C(Clp) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBHoBecue peakinuu COCl,=CO+Cl, ycraHOBHIOCH TIPU KOHIIEHTPAIUSIX
pearupyromux Berects (Mosb/1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBECHYIO
CUCTEMY J00aBWIIH XJIOP B KOJIHYECTBE 4 MOJIb/J1. OnpeieiuTe HOBBIE pABHOBECHBIC
KOHIICHTPAIIUU PEearupyIOIIMX BEIIECTB ITOCIIC CMEIICHHUS PAaBHOBECHS.
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PaBHOBECHBIE KOHLIEHTPAIIMU BEIIECTB, YYACTBYIOIIMX B PEAKLIMU

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubl (Monb/n): C(kucnotsr) = 0,02;

C(cmmupra) = 0,32; C(a¢upa) = 0,08; C(Boasr)=0,08. Kakumu cTanm paBHOBECHbIC KOHIIEHTpPA-
I[UU TI0CJIE CMEIICHHS PAaBHOBECHS BCIICACTBUE yBenuueHus konieHTpanuu CoHsOH B 4 paza?
Tema: «PacTtBopbl. Teopusi 31eKTPOJIUTHYECKOH TUCCOMUALIAID)

Kakwue BemiecTBa Ha3pIBatOT 3JEKTPOIUTAMU? YeM OTINYArOTCS UX BOJIHBIE PACTBOPBI OT
pacTBOPOB HEAIEKTPOIUTOB?

UYro Ha3bIBAIOT M30TOHUYECKUM K03 durrenTom 1?7 KakoB ero pu3nuecKuii CMbICT U METObI
JKCIIePUMEHTAIBLHOTO onpeneneHus? OT kakux (GaKTOpOB 3aBUCAT 3HAUYCHHS 17

Kakumu ycioBusMu onpeaenseTcss BO3MOKHOCTb 3JIEKTPOIUTUYECKOM TMCCOUalun
BenlecTBa? Kakas BeinnunHa XapakTepu3yeT HOHU3UPYIOIIYIO0 CIOCOOHOCTh PAaCTBOPUTEIIS?
[ToxakuTe MEXxaHU3M pacraja YacTHUll PACTBOPEHHOI'O BEUIECTBA HAa HOHBI.

byner nu oguHaKoBOM AJIEKTpUUECKasi MPOBOJIUMOCTb BOAHBIX U CIUPTOBBIX PACTBOPOB
OJIHOTO U TOT'O )K€ BELIECTBA IPU OJJHOU U TOU ke KoHLeHTpauun? OObsCHUTE.

Kakue Benmm4uuHbI SBISIOTCS KOJMYECTBEHHON XapaKTEPUCTUKON IIpoLecca 3IEKTPOIH-
TUYeCKOU aucconmanuu? Jlaiire ux onpeneneHus. Kakyro U3 HUX ¥ MoYeMy Ha3bIBAIOT
MOCTOSTHHOW BEJTMYUHOM?

Ha xakue rpynmsl yCIOBHO AEINAT AJIEKTPOIUTHI [0 BETUYMHE CTENEHU UX AUCCOIHAIUN?
[TpuBenuTe mpUMepsI MPeICTaBUTENCH ITUX TPYIIIL.

Kak 1 mouemy BIHSET HA CTENIEHb JUCCOLUAIMH CIa00r0 AJIEKTPOINTA BBEACHHE B €r0
pacTBOp OJHOMMEHHOTO MOHA U pa30aBjeHue pacTBopa?

[ToueMy KOHCTaHTa IEKTPOIUTHUECKOM TUCCONMalnu sBIsieTcs Oosee y1oOHOi xa-
PAKTEPUCTUKOMN AJIEKTPOJINTA MO0 CPABHEHUIO CO CTENIEHBIO TUCCOLUALINN?

Kak BinsieT Ha pacTBOPUMOCTD BEILIECTBA BBEJCHHUE B €0 HACBIILIEHHBINH PaCTBOP O/1-
HOMMEHHOT'0 MoHa?

B kakux cimyyasix mpoMCcXOIUT pacTBOPEHUE OCATKOB C 00pa30BaHUEM KOMIUIEKCHBIX
COEIMHEHUIT?

BeinaeT 1 0caoK MpH CIIMBAHWK HACBIIEHHBIX pacTBopoB: SrCl, u CaSO,; CaCl, u SrS04?
B kakoii mociie10BaTeIbHOCTH TOJKHBI BBINIAAATh OCAJKH, €CIIU K PaCTBOPAM, COEPKAIIUM
womsl: 1) Ca®*, Ba®*, Sr** u 2) CI, I, Br', mocreneHHo npuOaBIATh: K IEPBOMY PacTBOP
Na,SO,, a ko Bropomy pactBop AgNO;3?

Kakas u3 1ByX cosieid OoJIbIlie pacTBOprUMa u BO CKoJIbko pa3: CaSO4 mimm BaSO,, BaCO3 nmn
SrCOs, Pbl, wau PbCl,?

OcraneTcst v po3padnsiM GuibTpat u3-mox ocaaka PbCl,, ecnu k Hemy 1006aBUTH pacTBOp
noauga Kamus?

B naceiennom pactBope Pbl; koHIIeHTparus noaun HOHOB paBHA 1,3-10" mons/n. Haiiure
KOHIIEHTPALMIO HOHOB Pb? B 5TOM pacTBope.

B naceiennom pactsope Mgs(PO4)2 o6bemom 10 11 comepkutest costb Maccoi 3 r. Beraucnure
€€ pacTBOPUMOCTb U HalJUTE MOJIIPHbIE KOHIEHTPALlMU KaX/10r0 HOHA B ’TOM PacTBOpE.
Yem onpezensercs CTENeHb CMEUICHHUS] paBHOBECHUS IUCCOIMAIIMK BObI IPU PACTBOPEHHHU B
HEe COJIH, CTOCOOHOM K THAPOTU3Y?

Bcerna i HEUTpaIbHOCTH pacTBOpa COJIM YKa3bIBACT HA OTCYTCTBHUE THAposin3a? OObsICHUTE.

[l pactBopoB kakux coneil pH umeer Takoe e 3HaueHHe, Kak U1 Boabl? [TokaxuTe 310 Ha
npumepe NaCl u CH;COONHj.



20. Kakue u3 comneit He MOABEPraroTCs TUAPOIIN3Y, U €CIH MOABEPTAIOTCS, TO IO KAKOMY THITY:
K>S04, Na,Se, BaS, RbNOg, ZnCh, KzSOg, KC'Og, HCOOK, NaClO4, KBroO?

21. Jlnsa kakout conu pH pactBopa 6ynet umets 6ombiiee 3HaueHne: NaNO3 i NaNO,,
CH3COOK umn CH3COONH,, KCIO unu KCIO3?

22. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(]aToB, Cynb(UTOB U CYIb()HI0B METOIHBIX
METAJIJIOB 10 UX CIOCOOHOCTH K TUIPOIH3Y.

23. Kakue jBe paBHOBECHBIE CHCTEMBI B pPACTBOPAX KUCIIBIX COJICH OMPEACISIOT A HUX 3HAUCHUE
pH? Yro siBnsiercs npuunHOil menouHoi cpeasl st pactBopoB NaHCO3 u kucnoit amst
pactBopoB NaHSO3?

24. [l KakuX coJiei THAPOIHN3 MPOXOAUT CTyneHsMu? Yem onpeaensercs uX Yucio U Kak
W3MEHSAETCS UHTEHCUBHOCTh TUPOJIK3a OT IEPBOM CTYIEHH K MOocaeaHen?

25. TTouemy manmHOBast OKpacka (heHoadTaaenHa B pacCTBOPE alleTaTa HaTpUsl CTAaHOBUTCS OoJiee
WHTCHCUBHOW IIPU HArpEBaHUU PACTBOPA U CHOBA OJIETHEET MPU €0 OXJIAXKACHUN?

26. OOBsiICHUTE IPUYUHY U3MEHEHHS CTETIEHU THPOJIN3a COJIeH MPU HArPEeBaHUH UX PACTBOPOB,
OCHOBBIBASICh Ha 3aBUCUMOCTH JIUCCOIHAIINH BOJBI OT TEMIIEPATYPHI.

27. Uto HaA3bIBAIOT KOHCTAHTOM ruposm3a Ke. 3aBUCHT JIi 3Ta BETMYMHA OT: IIPUPOJIBI COJIH,
KOHIICHTPALlUU pacTBOpa, TeMmepatypsl? Yem onpenensiercs: 6obliee Wik MEHbIIEe 3HAUCHHE
Kr nns pasnuunsix conei?

Tema. «OKHCIHUTEIbHO-BOCCTAHOBHTEILHBIE PC€AKINUU U IJTCKTPOXHMHUYCCKHE MTPOLECCHD>
1. TIloxaxkure YCIOBHOCTb TCPMUHOB «IIPUHUMACT» U «OTHACT» JICKTPOHBI IIPHU ONPCACIICHUN

q)YHKI_II/Iﬁ OKHUCINTCIII 1 BOCCTaAaHOBHUTCIIA. HO‘ICMy TaKasa yYCIOBHOCTb BO3MOKHa?

2. UTto Ha3bIBAIOT COMPSKEHHON OKHCIUTEIBHO-BOCCTAHOBUTENBHOM Mapoil U CKOJBKO UX
JIOJKHO YYaCTBOBATh B OKMCIIMTEIbHO-BOCCTAHOBUTENBHOM peakiuu? YeMmy cOOTBETCTBYET
KaXkaast U3 HUX?

3. Uto Ha3BIBAIOT OKUCIUTEILHO-BOCCTAHOBUTEIBHBIMH KOB(I)q)I/II_[I/ICHTaMI/I? Kakue METOObI
CYIICCTBYIOT IJIA UX OHpeI[eJ'IeHI/I}I? ITokaxute CYIITHOCTB KAXKAO0TO U 06T>}ICHI/ITC, B KaKHUX
CJIydasx U MoueMy OJJMH U3 HUX MPEANOYTUTCIIBHEC APYTOro.

4. MEeHSIOTCS WA OCTAITCS IMTOCTOSHHBIMHU 3apsaa u aTOMHBIN COCTaB HOHOB, Y4aCTBYIOIIIUX B
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/IHX? Bo3MoxHO 1 MpEeBpalICHUC IMTPOCTOI'0 NOHA B
OKCOaHHMOH HJIN O6p8.THLII>i npouecc?

5. Ecmu KHUCJIOTA, B3dATas B I/136BITKC, Y4aCTBYCT B PCAKIIUH KaK OKHCIUTCIIb NI BOCCTAHOBUTCIIb,
TO COBIIAAACT JIX JJIsd HEC KOB(I)(I)I/II_II/ICHT B MOJICKYJISIDHOM YpaBHCHHU PCAKIUHN C
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIHLHEIM? Pa36epHTe 9THU CJIy4au Ha IpuMepax B3aUMOACUCTBUS:
MCIH C p336aBHCHHOﬁ a30THOH KHCHOTOﬁ, COJISTHOM KMCIIOTBI C AUXPOMATOM KaJIus.

6. OOBsACHUTE NPUUYHHY PE3KOTO PA3IHYUs OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB JIBYX
MmetaioB 1 rpynnsl [IC, Haxoadmmxces B 5-M nepuoje.

7. Hanumute ypaBHEHHS NMOTYpEeaKIMid U MOHHO-MOJIEKYJISIpHbIE YPaBHEHHUS, KOTOPBIMU MOT'YT
OBITH BBIPAXKEHBI IIPOLIECCHI OKUCIIEHUS! M BOCCTAHOBIJIEHUS B BOAHBIX PACTBOPAx, MIYLIUX IO
CIIEYIOIUM CXEMAaM:

a) KC10 + KJ + H;SO4—
b) KBiOs+ HC1 — BiCls+



c)
d)

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

KC103+ KNO; —KC1 + ...
KCIO + KJ + H,0— KCI +

ITokaxkute BIUSIHNC CpCAbl Ha NPOTCKAaHNUEC OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/If/'I Ha
npuMepe N3MCHCHHUA OKHUCIIMTEIIbHOM €MKOCTH IepmMaHraHar - “OHa.

Kakumu kucinoramu MOXKHO NOJIB30BATHCSA ISl CO3/IaHUS CPEBI IPU MPOBENCHUN Red-Ox
peakuii? [loyemy ¢ 3TOH 1ENBIO IPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?

CriocoOCTBYeT 1 KUCIIasi Cpe/ia: a) OKUCICHUIO KATHOHOB JI0 OKCOAHUOHOB; 0) OKHC-
JUTEIHLHOMY JEHCTBHUIO OKCOAHHOHOB?

dnekmpoonvlie nomeHyuanbl U HANPAeIeHUe OKUCAUMENbHO-80CCHAHOEUMENbHBIX
peakuyui
Kakune okucnuTenbHO-BOCCTAaHOBUTEIIBHBIE CUCTEMBI Ha3bIBAIOT I'€TEPO- U TOMOTeHHbIMU? UTO
SIBJISICTCS] IPUYMHON BOZHUKHOBEHUS CKayKa MOTEHIIMAJIa B CUCTeMax IrepBoro tumna? Y naercs

JIKX SKCIICPUMCHTAJIbHO ONIPCACINTDL €ro a0COJIFOTHOE 3HA4YCHUEC, OTHOCUTCIIBHOC 3HaueHue?

YeM JOIKHBI OTIAYATHCS APYyT OT Apyra ABC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC CUCTCMBI JJIA
TOTO, YTOOBI KX MOKHO OBLIIO UCIIOJIB30BATh IIpU COCTABJICHHUU I'aJIbBAHUYCCKOT'O sJeMeHTa?

Kakyto nndopmanuo cogepKuT 31eKTPOXUMUYECKUN PSIJT CTAHAAPTHBIX SIEKTPOIHBIX
MOTEHIMAJIOB O CpaBHUTENbHON akTUBHOCTH BD 1 O® meramios? [louemy oH gaet Bo3-
MOHOCTB O1eHUTh DJ[C raqpBaHMYECKUX 3JIEMEHTOB, COCTABIICHHBIX U3 JIFOOBIX Tap
METaIoB?

[ToueMy BOJOPOJIHBIN JCKTPOJI B ITAPE C METHBIM IMOJTYIJIEMEHTOM SIBIISIETCS aHOJIOM, a B TIape
C IIMHKOM - KaToJxoM?

U3 getpipex metamioB Ag, Cu, AU u Sn BeIOepUTe Te Maphl, KOTOPHIE JAIOT HAMMEHBIIYIO U
HanOoupmyo DJ]C cocTaBIeHHOTO U3 HUX FaIbBAHUYECKOTO JIEMEHTA.

ITo kakoit popmyIie MOXKHO HAMTH SIEKTPOIHBIA MOTEHIIMAT METalIa IPHU JIIOOBIX
TeMIepaType 1 KOHLEHTpaIUK PacTBOpa €ro COJIM, €CIIU JJIsl HEro U3BECTHO 3HaueHue (G°?
[Tpu kakux ycrnoBusix =¢°?

Kakue n3ameHeHus KOHLICHTpaLII/Iﬁ PacTBOpPOB cojieil Ha QJICKTPOAC-OKHUCIUTECIIC U BJICKTPOIC-
BOCCTAHOBHUTCIIC ITPUBOIAAT K YBCIIMUCHUTIO 1 YMCHBIICHUIO 3[[(:9

[Touemy B KauecTBe OKUCIUTENS UcTioNb3yeTcs Xpom \V I\ B cocTaBe noHa Cr2072', a HE B
COCTaBe HOHA CrO42', u nouemy okuciieaue xpoma M\ 1o xpoma \VI\ npoBoaurcs B 1e-
Jo4HOM cpene?

Anexmponu3s. Koppozusa memannoe.
Kakwue anexTpoxumMuueckre mporecchl IpoTeKatoT Ha 3JIEKTPOIaxX MPH JIEKTPOIU3E pacIliaBoB

anextposntoB? [IpuBennre npumepsl.
M3 xakux MpoLEeccoB ciaraercs 001as peakiyst 3NeKTPOXMMHUUYECKOT0 Pa3IoKEHHsI BelecTBa?

Uem oTauvaeTcs 3J€KTPOJIN3 BOAHBIX PACTBOPOB AJIEKTPOIUTOB OT IIEKTPOJIN3a X
pacmiaBoB? Kakuie HOHBI M MOJIEKYJIbI, HAXOSIINECs B BOJHBIX pacTBOpax coJjieit MOTr'yT BOC-



CTAaHABIIMBATHCS HA KATOJI€ U OKUCIATHCS Ha aHoje? HanuimmTe ypaBHEHUSI COOTBETCTBYIOLIUX
peaKuui.

22. Ilpu KakuX YCIOBHSIX M U3 KAKHX COJIEH, BO3MOXKHO, OJIYYHUTh C IIOMOUIBIO 3JIEKTPOIIN3a
OJIHOBPEMEHHO LIEJIOYb U KHCIOTY?

23. [latite popmynupoBky 3akoHOB Dapajies U UX MaTeMaTHYEeCKHE BhIpaKeHus. UTO HAa3hIBAIOT
yuciom Papanes F? UeMy paBHa 3Ta BeJIMUrHA B KyJIOHaX U ammep-yacax”?

24. Bcerna Ju Macca BBIICIHUBILETOCS HA 3JICKTPOJIC BEIIECTBA COOTBETCTBYET KOJIUYECTBY
IPOIIEAIETro Yepe3 IEKTPOIHUT dJIeKTprudecTBa? SIBIseTcs I 3TO HApYIICHHEM 3aKOHOB
®apanes? Uto Ha3bIBAIOT BHIXOIOM 1O TOKY \BT\?

25. Ipu anexrponuse pactBopoB AGNO3, CuSQOy, BiCls, Haxoasmmxcs B Mociie10BaTeIbHO
COEIMHEHHBIX 3JIEKTPOJIU3EPaX, BBIACINUIIOCH 5,41 cepedpa. Halinute Maccy BblIEIMBIINXCS
IIpu 5TOM MCJIU U BUCMYTa.

26. OQMHAKOBO JIM OTHOIIIEHHE K KOPPO3HH TEXHUYECKOTO U XMMUYECKH YHCTOro MeTaia? Yem
BBI3BIBACTCSI KOPPO3Hs OOBIYHOM CTaNN?

27. CoBriaiaeT Jid CpaBHHUTEIIbHAS OLIEHKA CIOCOOHOCTH K KOPPO3UH JKeJe3a M ATFOMUHHUS 110
3HAYCHHUIO UX CTaHI[apTHBIX E)JIGKTpOIIHI)IX IIOTCHIMAJIOB U 11O UX ITOBCACHUIO B KOHTAKTE C
BOJION?

28. Kakwue cymecTByIOT criocoObl 3alIUTH METAIIOB OT KOppo3un? KpaTko U3II0)KUTE CYyITHOCTD
KaXKJI0r0 U3 HUX.

Tema: «KoMmieKkcHbIE COeTMHEHU
1. Kakwue coeanHEeHNI MOXHO OTHECTH K KOMIUIEKCHBIM?

2. Tlomp3ysich MONOXKEHUSIMUA KOOPIMHAIIMOHHOM Teopru BepHepa naiite onpeneneHus
CJICYIOIIMM TIOHSATHUSIM: a) KOMIUIEKCOOOpa30BaTeb, 0) JIMTaH Ibl, B) KOOPJAUMHAIIMOHHOE YHCIIO
KOMILIEKCO0Opa3oBaTeis, I') BHYTPEHHs U BHELIHSIS cpepa KOMILIEKCa.

3. Kak onpenensroTcst 3aps KOMIUIEKCHOTO MOHA U CTETICHb OKUCIICHHUS
KOMILIIEKCOOOpa3oBaTesi?

4. Kakas cBS3b MEXKY CTPOCHUEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBHIO K
KoMIUIekcooOpazoBanuto? [IpuBennure npuMepsl THIHYHBIX KOMIUIEKCOOOpa3oBaTeNIeH.

5. HpI/IBe)II/ITe MPUMEPLI TUITMYHBIX JIMTAHI0B. Kaxkwue JIUTaHAbI HAa3bIBAOTCSI MOHOACHTATHBIMHU U
KakKue HOJ'H/I)IeHTaTHI)IMI/I?

6. Kaxkoe BiusHHE JOKHO OKa3bIBaTh HAa 3HAYCHHE KOOPIUHAIIMOHHOTO YHCIIa YBEIMUECHUE
paanyca u 3apsja:; a) KoMIiekcooopaszoparens, 0) murangoB? Kakum COOTHOIIEHHEM JIBYX
CHII, JleﬁCTBy}OIHHX MCXKAY HCHTPAJIbHBIM aTOMOM U JIMTaHJAAMU U MCXKY CAMUMU JIMTaHIaMHU,
OTIpeNIeNsIeTCs] KOOPIUHAIIMOHHOE YHCII0?

7. TlpuBeguTe mpUMepbl KOMIUIEKCHBIX COSTUHEHU:

1) ¢ KOMIUIEKCHBIM aHHOHOM,
2) ¢ KOMILJICKCHBIM KaTHOHOM,



3)

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

23.

24.

25.

SABJIAOMIUXCA HEIJICKTPOJIUTAMMU.

JlaiiTe UM Ha3BaHUE.
JlaliTe onpeiesieHUE ¥ MPUBEAUTE MPUMEPhI OCHOBHBIX TUIIOB KOMILIEKCHBIX COCIMHECHHI.

VkaxutTe OCHOBHEBIC BHUJIbI U30OMCPHUHU KOMIIJICKCHBIX COCHHHCHHﬁ. HpI/IBeI[I/ITe IIPUMCPHLI.

Kak ¢ mo3unuii MeTojia BaJIeHTHBIX CBsi3el 00BSICHUTH 00Opa30BaHUE CBA3CH MEXKIY
KOMIUIeKcooOpa3zoBateneM u turanaamu? Kakue opOuTanu nHeHTpaabHOro aToMa MOTYT
OJIHOBPEMEHHO y4acTBOBaTh B 00pazoBaHum cBs3ei? Uem 310 onpenensercs?

Kakyro reoMeTpudecKkyro KOHPUTYpAIUI0 UMEET KOMIUICKCHBIM HOH TTPH 3HAYCHUH
KOOPIMHAIIMOHHOT'O YMCJIa KOMIUIEKCooOpa3oBatens 2, 4, 67 YKaKUTe COOTBETCTBYIOIINE
THUIIB THOPUAN3aUKA OpOUTAaJIeH.

Kakue koMIIeKCHbIE COeTMHEHNUSI HA3bIBAIOTCS BHEITHEOPOUTATHHBIMU U
BHYTpUOPOUTANBbHBIME? UeM 00bACHAETCS UX pa3inyHas IPOYHOCTH?

[To KakuM 3KCIIEPUMEHTAIBHBIM JTaHHBIM HAXOJAT YUCIIO HECIIAPEHHBIX 3JIEKTPOHOB B
komruiekcax? [IpuBenure mpumMepsl.

Kakne koMIeKchbl Ha3bIBalOT BLICOKOCIIMHOBBIMU M HU3KOCHHMHOBBIMU? Y KaXKUTE napamMcCTphl,
KOTOPBIC ABJIAIOTCA IJII HUX O6HII/IMI/I " pa3JInYHbIMU.

Kakas Teopus morydniia Ha3BaHUE TCOPHH KPUCTALTUICCKOTo 1oJist? YeM oTiuvaercs oHa OT
merona BC?

Urto Takoe sHeprus pacueuieHns KpUCTAIIIMYECKUM I0JIEM, OT 4ero oHa 3aBucut? Kakue
(bakTopbI ONMpPENENAIOT MOJ0KEHUE JIMTaH/1a B CIEKTPOXUMHUECKOM psTy?

Kak TKII 00bsicHsIET 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX COEAMHEHUIN?
Hcxons u3 TKII, 00BbsICHUTE OKpacKy KOMIIEKCHBIX COETUHEHUH.

Yro sABIIAETCA KOJIMYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIITIEKCHBIX

HOHOB?

KakoBo cooTHOmIeHHE MEX Ty 00IIeil KOHCTAHTOW HECTOMKOCTH U KOHCTaHTaMH,
XapaKTEePU3YIONUMHU OTACIbHBIC CTAJNH MPOIECca JUCCOMAIIIMN KOMIUIEKCHOTO HOHA?

Kakoe BiausiHUE OKa3bIBaeT KOMILUIEKCOOOpa30BaTEIlb HA CBSA3H B KOOPIUHHUPOBAHHBIX OKOJIO
Hero mojekyiax H,O m NH3?

HpI/IBe)]I/ITe IMPUMEPEI, IOKA3BIBAIOIIUE BIMAHUEC KOOPANHALIMNA HA OKHCIIUTCIBHO-
BOCCTaHOBHUTEIBHEIC CBOMCTBA KOMHJ'IGKCOO6pa3OBaTeJ'I$I.

CocrtaBbTe KOOpaAUHaIMOHHBIE (hopMmyIbl crieayronmx coenuneruii: 2NH,CI-PtCly, K;C,0,4
‘CuC,04, KCI-AuCl3, 2Ca(CN); ‘Fe(CN),, (NH4)4Fe(SO4),.

Bonnsrit pactBop nepBoro nzomepa cocraBa Pt(SO4)(OH)2-:4NH; umeer pH=7,2 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam OmnbiTa COCTaBbTE
KOpAWHAITMOHHBIC (DOPMYITBI 000MX H30MEPOB.



Tema: «Jaementsl VIIA, VIA, VA rpynn»

1.

10.

11.

12.

13.

14.

15.

16.

17.

PaccMoTpuTe 3aBUCMMOCTD aTOMHOTO painyca, SHEPTUU MOHU3ALNU U CPOJICTBA K AJIEKTPOHY
aTOMOB T'aJIOTEHOB OT UX aTOMHOT0 HoMepa. [loueMy ¢ yBennueHueM aToMHOro HoMepa
3JIEMEHTA YHEPTUsl NOHU3ALMHN YMEHbBIIAETC HEMOHOTOHHO, & CPOJCTBO K AJIEKTPOHY BHauaje
YBEJIMYMBAETCS, @ 3aT€M YMEHbIIAETCs?

KakoBbI cTeneHr OKUCIIEHUS TaJIOTeHOB, U KaKasi CTETIeHb OKUCIIeHUs HauboJjee yCTOWYnBa
JUISL KaXKIoro rajgorena? B Buge kakux coeAMHEHUI OHM HaXOAATCS B Ipupoae?

Korna u xem ObuTH BIIEPBBIC OTKPHITHI TAJIOTEHBI?

Hcnonb3ys Teoputo MO, 00bsicHUTE, IIOYEMY SHEPTUs AUCCOLUAITIHN MOJIEKYI 12
OTHOCHUTEJIBHO HEeBeNUKa. Kak U3MEHSEeTCsl MEXBbSAEPHOE PACCTOSTHUE U SHEPTUs CBSA3H B pALY
oT ¢Topa K oIy U 4eM 3TO 00bsCHSIeTCA?

Kak u3mensiercst arperaTHOe COCTOSIHUE U IIBET TAJIOT€HOB B 3TOM Psy FajlOreHoB?

Kaxk u3meHsercss OKuCInTeIbHO-BOCCTAHOBUTEbHASL aKTUBHOCTD B Psiy TajioreHoB? Yem
00BICHIETCS 0CO00 BBICOKAsI aKTUBHOCTD (pTopa?

Kak u3mensieTcst cTpykrypa, JUIMHHA U Heprus cBs3u B paxy or HF x HI, u uem a0
o0BsicHsieTcs1? Kak MeHsIeTCsl B 3TOM pAY cujia KUCIOT?

Kak u3smeHsiercst BoccTaHOBUTENbHAS aKTUBHOCTH B psiay oT HF k HI 1 ueM 310 00BsicHsAETCS?
Kak B3aMO€MCTBYIOT raJIO€HBI C BOAOM, KAKOBBI 3aKOHOMEPHOCTH JJAHHOTO
B3anMOJIeHCTBHS? UeM OTIIMYAIOTCS peaKIiK B3aUMOJICHCTBHS (TOpa ¢ BOAOW U IIEJI0YaMH OT
NOJOO0HBIX PEAKIMHU C IPYTUMU raoreHamu. OIMHAKOBBI JIU TPOJYKTHI peaKInuit
B3aMMOJICHCTBHS XJI0pa, Opoma, ioa ¢ XOJOJHBIMU U TOPSIYMMHU PACTBOPAMH Iiesioueii?

Kax 3aBUCUT yCTONYMBOCTH OKCOKUCIIOT U UX COJIEN OT CTPYKTypbl? CpaBHUTE CUTTY
OKCOKHCIIOT, UX OKHUCIUTENIbHYIO aKTUBHOCTh. [IprBeuTe ypaBHEeHUs peakuil.
PacnipocTpanenue Kuciaopoia v XaJlbKOT€HOB B PUPOJIE, MUHEPAJIBI X COJEpKAILIHE.
OTKpBITHE 3JIEMEHTOB.

[TonoxeHne XanbKOreHOB B ieproanyeckoil cucreme. CTpyKTypa UX aTOMOB. 3aKO-
HOMEpPHOCTH B U3MEHEHUH Pa3MEPOB aTOMOB, HOHOB, SHEPTUU MOHU3ALIUN, SHEPTUH CPOJCTBA
K JIEKTPOHY, 3JIEKTPOOTPULIATEIHHOCTH.

Crioco6b! MosTyueHHs! MPOCTHIX BELIECTB XaJIbKOT€HOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
arperaTHOrO COCTOSIHMSI BEILIECTBA, CTPYKTYPBI IPOCTHIX BellecTB. Kak n3MeHsercs sHeprus
CBSI3U B MOJIEKYJIaX U MOHAX U XapaKTep pacupeesieHus dJIEKTPOHOB B HUX?

Kak u3mensieTcs 3apsi Ha aToMe KUCIOpoJa U MpUpoaa Xumudeckoi csizu okcuaos Il u 111
nepuoaos? Kakue mapameTpbl OKCHOB MO3BOJISIOT pa3iedUTh UX Ha KHUCIOTHBIE, OCHOBHBIE U
am¢oTtepHbie?

Kak usmenstorcst puznyeckue cBOWCTBA OT KHCIO0PO/1a K MOJIOHUIO, YEM OTIpeeNsieTcs
XapakTep Takoro usmMeHeHus? OnpenenuTe U3MEHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIHHON
AKTUBHOCTH TP MEPEXOE OT KUCIOPOa K MOJIOHUIO.

CtpyKTypa BOZOPOAHBIX coeAnHEeHUI. OcoOble CBOMCTBA BO/IbI. XaJIbKOI'€HOBOIO- POJIHBIE
KHUCIJIOTHL. VI3MeHeHne Cuiibl KUCIIOT U BOCCTAHOBUTENIBHOW aKTUBHOCTH C YBETUYEHUEM
MOPSIKOBOTO HOMEpa XallbKOreHoB. Kak n3MeHsoTcs pusnueckue cBOicTBa ATUX
coeauHeHui? CriocoObl MOTY4YEHUs XaIbKOT€HOBOJOPO/IOB.

KucnopoaHbie coequHeHns XanbKOreHoB. MI3MeHeHne CTPYKTYphl OKCHJIOB C YBEIUYEHUEM
CTENEHN OKUceHus. PacTBOpuMOCTh OKCHIOB B Boze. Kuciopoacoaepskaume KUCIOTHI.
N3meHenne nx OKUCIUTEILHO-BOCCTAaHOBUTENbHOU (pyHKITMHU. THOCEepHas, HajcepHas



KUCIOTHL. PacTBOpuMOCTH coseit 3Tux KUCaoT B Bozie. OcoOble CBOMCTBA CEPHOM KHCIIOTHI.
Oneym. MI3MeHeHHe OCHOBHOCTH KUCIIOT OT CEPHI K TEILTypYy.

18. 3HaueHue XaaTbKOr€HOB U UX COCTUHEHUI, UX POJIb B dKUBOM OpraHU3ME.

19. OnpenenuTs AMEKTPOHHYIO CTPYKTYpY 31eMeHToB V A rpynmbl. Kak ona MensieTcs?
Oco0eHHOCTH ANEKTPOHHON CTPYKTYPBI KasKJOTO JIEMEHTA.

20. Kak u3MeHsercs CTpyKTypa, arperaTHOE COCTOSIHUE M peaKLIMOHHAs CIIOCOOHOCTD MPOCTHIX
Beuiects V A rpynmnbi?

21. OcoOeHHOCTH CTPYKTYPHI BOJOPOIAHBIX COSMHEHUH, UX KUCIOTHO-OCHOBHAS U OKHCIUTEIBHO-

BOCCTaHOBUTENNbHAS (pyHKIMU. Kak W3MEHSIOTCS 3TH apaMeTpsl B rpymme? YeM o0ObsACHAETCS
Takoe n3MeHeHne? A30THCTOBOIOPOIHAS KUCIIOTA, ee comi. OCOOEHHOCTH CTPYKTYPHI,
CBOMCTBA, YCTOWYHMBOCTb, PACTBOPUMOCTD COJICH aMMOHMsI, PocoHwMs.

22. I'anorennibl. OCOOEHHOCTH X CTPYKTYPhI, CBOMCTB, PEaKIIMOHHOM CIIOCOOHOCTH,
PacTBOPUMOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHONH aKTUBHOCTH.

23. OCOOEHHOCTH CTPYKTYPHI U CBOMCTB OKCUIOB, KUCIOPOJICOIEPKALINX KUCIOT, UX
OKUCITUTEIBHO-BOCCTAaHOBUTENbHAS PyHKIMsA. OCcHOBaHUA, 00pa3yeMble dJieMeHTaMu V

TPYIIIGI. HM3MeHeHne OKMCINUTEIHbHO-BOCCTAHOBUTEIBHOMN q)YHKIII/II/I 9THUX 3JIEMCHTOB B BBICIIIEM

BAJIECHTHOM COCTOSIHUM KHCIIOTOOOpa30oBaTesl.
24. Poinb 311eMeHTOB V TPYIIIBI U KX COSAWHEHHI B IPUPOJIE.

Tema: «Jaements IV A, 11 A rpynm»
1. PaccMoTpuTe 2JIeKTpOHHBIC KOH(PHUTYpanuu aToMOB p- 3neMeHToB IV A rpynmbl. Kak

M3MEHSIOTCSI aTOMHBIE PAJINYChl, SHEPTUSI HOHU3ALUH, CPOACTBO K JIEKTPOHY C YBEIMYEHUEM
MOPSIIKOBOTO HOMEpa AJieMeHTa?

2. KakoBsl crenienn okucienus dmeMeHToB VA rpynmsi? Kak u3mensiercsi yCTOWYHBOCTb
COEIMHEHUH C pa3IMYHOM CTENEHBIO OKUCIIEHUS C YBETUUYEHUEM OPSAIKOBOr0 HOMEpPA
sreMeHTa’?

3. Pacnpoctpanenue 3neMeHTOB B pupoie. CIiocoObI MOTYIeHUS TPOCTHIX BEIICCTB.

4. JlaiiTe XapakTE€pUCTUKY IMPOCTHIM BeriecTBaM 31eMeHToB |V A rpynnel. [Tokaxure cTpyKTypbl
pa3nn4HbIX MoguduKamid. OObsiCHUTE pazianyue GU3NYECKUX CBOUCTB, UMEIOIIUXCS
MOU(UKALMHA TPOCTHIX BEIIECTB p- 31eMeHToB |V rpymmsl.

5. TlokaxuTe BIUSHUE CTPYKTYpPHI IPOCTHIX BELIECTB HA XUMUYECKYIO aKTUBHOCTD. [IpuBeanTe
YPaBHEHHUs pEaKLuil.

6. PaccMoTpuTe CTPYKTYpY IHUTAIOTEHUIOB H TETparaioreHnoB daemMeHToB VA rpymmel. Kak
WU3MEHSIOTCS (PU3NUECKUE M XUMUUECKHE CBOMCTBA TAHHBIX COCTUHECHH?

7. Bopoponansie coenuaeHus dyeMeHToB |VA rpymmel. X cTpykTypa, n3MeHeHHE XapaKkTepa
CBs3€H, TEPMOYCTONYHUBOCTh, OKHCIUTEIIbHO-BOCCTAHOBUTENbHAS aKTUBHOCTb, XapaK-
TEPUCTHKA (PU3MUECKUX U XUMHUECKUX CBOWCTB.

8. OCOOEHHOCTH CTPYKTYpPHI MU CBOMCTB OKCHUIOB JIEMEHTOB NOArpynisl yriepoaa B II- u 1V-
XBaJIEHTHOM COCTOSIHUU. MIX yCTONYMBOCTB, OKMCINTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHAsI (PYHKIIHSI.

9. Kwucnopoacoaepsxkammmue KucioTs p-3aemenToB |V rpynmsl. Ux cTpykTypa, yCTOWYHBOCTS,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA.

10. OcoGeHHOCTH CTPYKTYPBI U CBOMCTBA COJIEH KHUCIOPOACOAEPIKAIINX KUCIOT, U3MEHEHUE
PacTBOPUMOCTH, TEPMOYCTONYMBOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHOW aKTUBHOCTH.

11. Ponb anementoB IVA rpynnel B npupoae. x npumeHeHue.



12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

KakoBbI a51eKTpoHHBIE KOH(UTYpaiuy aToMoB 3J1eMeHTOB |11-A rpynmsl 1 BaleHTHbIE
COCTOSIHUS U3 HUX BbITeKatouie? Kak n3MeHs10TCs 3HaU€HUs1 aTOMHBIX PainyCcoB,
HOTEHIMAJIOB MOHU3ALIUH, YHEPTUU CPOJICTBA K JIEKTPOHY, deKTpooTpuLaTenpHocTu? Kakue
rUOpUIHBIE COCTOSTHUS BaJICHTHBIX OpOuTAaeil XapaKTepHBbI Ui 3JIEMEHTOB JaHHOTO psifa?
Kak n3mensiercs xapakTep cBs3eil B COeIUHEHUAX O0pa, alFOMUHUS, TAJUIMS, MHANS U TaJuus?
CpaBHMTE pacIpOCTPAHEHHOCTh U (POPMBI HAXOXKJICHUS JAHHBIX 3JIEMEHTOB B IPUPOJIE.

Kakue npocTeie BemecTBa MOTYT OBITh B35Thl B KAUECTBE BOCCTAHOBUTEICH IS OTyUCHHUS
0opa, aroMuHUS, rajuins, UHANA, TaJusa? KakoBel ycloBuUs IPOTEKAHUS JAHHBIX PEaKIUil?
LlenecooOpa3Ho 11 MOTYYECHUE ATFOMUHHS U3 OKCHJIAa XUMHYECKUM CIIOCOO0M?

Kakumu cioco6amu nmosry4arot 60p 0co60it uucToTsl? MOXKHO JIM TAaKUM K€ 00pa3oM
MOJIy4aTh ATFOMUHUMN, TAIUTUN, UHAWHN, TaJUTHI?

CpaBHMTE XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB, OTMETHTE CXOJCTBO U pa3IHyusl.

Kak n3mensercs nonsipusyrolee 1eHCTBIE HOHOB B psAY OT 00pa K TaJUIMIO U CIIOCOOHOCTD UX
K TMJpaTtaliuy B BoJHOM pacTBope? [louemy 60p B pacTBopax He 00pa3yeT KaTHOHOB?
I'mapuast 6opa. OnpenenuTe CTENEHb OKUCICHUS O00pa B AMOOpaHe, TeOMETPUUYECKYI0 MOJIEINb
monekyibl. Kak o0bscHsieTcst 00pa3oBaHne MOCTHKOBBIX cBsi3eil B-H-B B nubopane o meromy
MO B TpexueHTpoBoM npubamxeHnn? CpaBHUTE PU3NYECKUE U XUMUYECKHE CBOMCTBA
TUAPUIOB PACCMATPUBAEMBIX 3JIeMEHTOB. KOMIIIEKCHBIE THIPUBIL.

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY OKCHJIOB O0pa, alIFOMUHUS, TN, UHANS, TaJus. B
4eM 0COOEHHOCTH CTPOCHMSI OKCHJIA ATFOMUHUS?

Oxcokucnotsl 6opa. Kak 60pHas kucnoTta nonunzupyet B Boae? KakoBa cuia 3TOH KUCIOTHI?
Yro obOpaszyercs npu HarpeBaHUU opTOOOpHOI kucaoThl? [IposBiser iu OopHas KMUCI0Ta U
OCHOBHBIE CBOICTBa, MPUBEANUTE J10KA3aTENbCTBA 3TOMY. [101O0OpHBIE KUCIOTHI M UX COJIH.
[Touemy pacTBOp Oypbl UMEET 1IeNOUHYI0 peakiuio. [lepoopatel. ['mapokcun amromunns. Kak
MO’KHO OOBSICHUTD ero amporepHocTh? KakoB xapakTep H3MEHEHUS! KUCIOTHO-OCHOBHBIX
CBOMCTB OT TUJIPOKCHJIA AIFOMUHUSA K ruapokcuay Tamuus (111)?

["anorennipl. AKIIENTOPHBIE CBOWCTBA aTOMOB OOpa, ATFOMUHUS B MOJIEKYJIaxX
TpuranoreHu10B. OxapakTepu3yiTe CBOHCTBa TETPadhTOPOOOPHOI KHCIOTHI U
teTpadTopobopa- ToB. Kak H3MEHSIOTCS CTPYKTYpa U CBOMCTBA rajJoreHu 108 31eMeHToB 11-A
TPYNIBI B 3aBUCUMOCTH OT IIPUPOJIbI LEHTPAJIBHOIO aToMa U CTPYKTYPbI aToMa rajoresa?

Tema: «Junements! |A-11A rpynnbsny

1.

[Touemy HIENOYHBIE METAIIIBI MATKHUE, JIETKO JIETYYHE; KaK U3MEHSAETCS IPOYHOCTh Y METAIIJIOB
II rpyninel. CpaBHUTE TEMITEpaTyphl MIABJICHUS U KUTICHUS IEI0YHBIX U HIEJI0YHO3EMENbHbBIX
METaJIOB, B YEM IPUYMHA PA3IUYUSL.

Kakue cocenHre 2J1eMEHTBI B PSAAaX IIEIOYHBIX U IIEITO0YHO3EMEIbHBIX METAJUIOB JOKHbI
MPOSBIATH HAHOONBIIYIO OJM30CTh B CBOMCTBAX, moueMy? ['1e oHM pacnpocTpaHeHbI B
pUpOJIe, KaK UX MOTYYUTH?

Kak u3meHstorcs paauychl, SHEpruyd HOHU3AIMH, HJIEKTPOAHbBIE MTOTEHINAIIbI, TUIIBI
KPUCTAJUIMYECKUX pemeTokK y 3nemeHToB [ u Il rpynmsr?

Kak u3mMeHs10TCs paauychl, SHEPrUu HOHU3ALMH, DJIEKTPOIHBIE TOTEHIINAIIBI, XHMUYECKas
akTUBHOCTH 3eMeHTOB | 1 Il rpymnmel o otHomeHuto Kk Oy; Fp; Cly; Ny; S; H,O, xucnoram u
mienouam? Onpenenure AH,98; AS; AG 00pa3oBaHwMsI IEPOKCUIOB.

YTo MpOUCXOAUT NMPH CTOPAHUU MPOCTHIX BemecTB MeTayuioB I u Il rpynmsl? Yem obecnieueHa
Pa3HOCTh B UX MTOBEICHUU?

Kak otnenuth paauii OT 3J1€EMEHTOB, COMMYTCTBYIOIIMX €EMY B YPaHOBOU pyje?



10.

11.

12.

13.

Kak u3smensercs pacTBOpUMOCTb coield aneMeHToB | u Il rpynmnsl, ¢ yem cBsi3aHO UX
noBesieHne? CBSDKUTE 3TO C SHEPrUuel KpUCTAIUIMUECKOM CTPYKTYpPBI M SHEPTUEN IMApaTaluu
HEPACTBOPHUMBIX COJIEH DJIEMEHTOB | IrpymbL.

KaxoBbI cBoiicTBa ruIpokcu0B 351eMeHTOB Il 1 | rpynnel, cpaBHUTE CTENIEHU UX AMC-
COLIMALIMHU, PACTBOPUMOCTb B IOJISIPHBIX U HEMOJISPHBIX pacTBopuTelsiX. Kakol BogHbIN pac-
tBop: LiCl; KCI; BaCl,; BeCl, umeer 60mee Boicokue 3HaucHust pH?

KakoBsl Temniepatypsl pacnana kapOoHatoB, HUTpaToB 3yeMeHToB | u Il rpynme1? Kax
MU3MEHSIETCSl YCTOWYMBOCTh COSAMHEHUN B Ipynnax?

Kak u3MeHs10TCs KUCI0THO-OCHOBHBIE CBOMCTBA raJlOr€HU0B 3J1eMeHTOB [ u Il rpynisl ¢
BO3pacTaHUEM MOPSAIKOBOTO HOMEpPA 31IEMEHTOB?

CpaBHHTE pacCTBOPUMOCTb KApOOHATOB U I'MJIPOKapOOHATOB ITHX 3JIEMEHTOB. JKeCTKOCTh BOJIbI
U CIIOCOOBI €€ yCTpaHEHMS.

[Touemy Temneparypa pasnosxenus LiBrO, (200°C), NaBrO, (230°C), KBrO, (275°C), RbBrO4
(290°C) noslmaercs?

KakoBa crioco6HOCTh K KOoMIUIEKCO0OpazoBanuto y anemeHnToB I u Il rpynnsi? Kakosa
YCTOMYMBOCTh KOMIUIEKCHBIX MOHOB? BHYTpHUKOMILIEKCHBIE HOHBL. " HApaTUPOBaHHBIE HOHBI,
UX YCTOMYHMBOCTb.

Tema: «uaementsi |11B, VB, VB rpynn»

1.

KakoBbl 0COOEHHOCTH 3JEKTPOHHOM CTPYKTYphI SC, Y, La, AC, JaHTaHOUIOB 1 aKTHHOUIOB.
Kakue BajieHTHBIE COCTOSHUSI OHU IIPOSBIIAIOT. B ueM mpuurHa pa3IndyHbIX CTEIeHEH
okucieHus. OObSCHUTE TOJIOKEHUE U 3THX AJIEMEHTOB B TIEPHOIUYCCKON CUCTEME.

Kak u3mMeHsI0TCs paguychl, IOTEHIMAIbl HOHU3ALUHU, KPUCTANINYECKUE CTPYKTYPBI BELIECTB C
pocToM 3apsja sapa

KakoBa pacnipocTpaHeHHOCTb 3THX 3JIEMEHTOB B npupoje. [louemy eBponuii BcTpeyaercs B
MUHepaslaX Kajablus?

KakoBa peakimoHHast CiocCOOHOCTh ATHX AJIEMEHTOB, KaKue€ MOHbBI 00pa3yloTCsl B BOJHBIX
pacTBopax, B KpUCTALINYECKUX CTPYKTypax.

OCco0EHHOCTH CTPYKTYPHI M CBOMCTB TaJIOT€HHUI0B, OKCHUIOB, HUTPUJIOB, KApOUIOB, THAPHUJIOB,
okcucosneit. Kak ux MOXKHO TOJIyYUTh B BUJIE TUIPATOB. MOXKHO JIU MOTYIUTh OE3BOTHBIE
COJIH.

o + + + + 9
CpaBHHUTE, KaKOIl HOH AP , sc? , A , La® oOazmaer B OOJIBIIENA CTEIEHN KUCIOTHBIMU
cBorictBamu? Ilouemy? Hanummure ypaBHEHHE peakiiu.

[ToxaxkuTte, 4TO OKCHJIBI U THAPOOKCH B! JaHTaHOUA0B (I11) Mo nmposiBiIeHNI0 OCHOBHBIX
CBOMCTB YCTYIAIOT JIMILb MIETOYHBIM U HIEIOYHO3EMENbHBIM METAJITIaM.

YeM MOXKHO OOBSICHUTH OJIM30CTh PAJNyCOB UPKOHUS M raHUS U OTJIMYKE OT THTaHa. Kak
U3MEHSIOTCS MOTEHIMAIBI HOHu3aIuu B psiay Ti-Zr-Hf? Kakossl crenenu okucienus Ti, Zr,
Hf B coennuenusx atux snemeHToB. Kakue cocTosiHus Hanubosiee yCTONYNBbI?

KakoBa ctpykrypa npoctsix Bemects Ti, Zr, Hf? Kak u3mensercst Temneparypa IuiaBjacHus U
KUIICHUS B 3TOM Psiy? A Tak K€ HTaJbIHUS aTOMU3ALNU U SHEPTUS CBSI3U B X
KPHUCTAJUIMYECKON CTPYKTYPE.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

KakoBbl MexaHH4eCKHE CBOMCTBA TUTaHA, IUPKOHUA U radHus? VX yCcTOMYUBOCTD Ha BO3yXe
Y BO3MOYKHOCTH MCIIOJIb30BAHUS B TEXHUKE.

OxapakTepu30BaTh YCTOMYUBOCTh OKCHUJIOB 3JICMEHTOB 4-1 TPYIIIBI TTIABHOW U TOOOYHOM
HOATPYIIBI, OOBICHUTH MPUYUHY 3aKOHOMEPHOT'O U3MEHEHHSI CBOMCTB OKCHIOB TUTAaHA,
UPKOHUS U TaHUS.

OxapakTepu30BaTh KUCIOTHO-OCHOBHBIC CBOWCTBA OKCHAOB U rujapokcuaos Ti, Zr, Hf (1V)
npu B3aumoeicteun ¢ K;S;07 u K,COs.

BosmoskHo 1 0Opa3oBanue coenuneruii Tima T1(SOy)2, TI(NO3)4, Zr(NO3)4, HF(NO3),.

[Touemy Ti, Zr, Hf npu 0O6br4HO# TeMIiepaType He B3aUMOICHCTBYIOT C BOJOW U
pa30aBICHHBIMH KHCIOTaMH, a B IPUCYTCTBUU HOHOB F~ B3aMMOJEHCTBYIOT C JakKe TAKUMH
ciabbIMU KUCTTOTaMU, Kak ykcycHas. [Touemy HF u HF+HNO3 nerue pactBopstor atu
MeTalIbl?

Kakwne coenuHenus TuTana, UPKOHUS U TadHus okpameHsl? [louemy?

Kak n3MeHsI0TCs KUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA
OKCHJIOB TUTaHa, HMpKOHUS U rapuus? Kakos tum cBsa3u?

Omnumure CTPYKTYPBI OKCUA0B, I'aAJIOTCHU0B, KOMIIJICKCHBIX COCJIMHEHMI YTUX METAJIIOB.

KakoBa pacnpocTpaHeHHOCTh BaHaIUsl, HHOOUS ¥ TaHTasla B mpupoje, mouyemy Nb u Ta yare
BCEro BCTPEUAIOTCS B OJTHUX U TeX ke MUHepanax? Kak monyduTs 3TH METaJIbL.

Kak u3meHs1oTcs 3Ha4eHMsl SHTANBINN [JIaBJIE€HUS U BO3TOHKU, TEMIIEpaTyphl IJIaBJICHUS U
KHUIICHHS, IUIOTHOCTH B psiay MeTaiwioB V - Nb - Ta. ITouemy?

MO’KHO JIM IOJTYYUTh 3TU METAJIJIbl METAIJIOTEPMUYECKH U3 UX coequHeHunid. Kakux? [Touemy
HE BCEra MOKHO IIPUMEHUTh yrieTepMuUecKuit Mmeroa st nonydenust V - Nb - Ta.

OmnpenenuTe KHCIOTHO-OCHOBHOM XapakTep OKCHI0B U ruapokcuaoB V - Nb - Ta B
BO3MOXKHBIX CTENEHSAX oKucieHus. [IpencraBpre ypaBHEHUS peaklMii, TOKa3bIBAIOIINX OKHUC-
JUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA UX COEAMHEHUM.

KaxoBs! kucinotHo-ocHoBHbIE cBoMcTBa VO,. Ero B3aumoneiicteue ¢ H,SO,4, NaOH.
[Mokaxwute rumponus V(NO3)4.

KakoBbI OKCH/IBI, TAJIOT€HUIBI, OKCOTaToreHu 1bl, Komruiekesl V - Nb - Ta (V). KakoBbl nx
KHMCIIOTHO-OCHOBHBIE CBOMCTBA. [IprBeauTe npumepsl.

KakoBo ctpoenne nenraragorennoB V - Nb - Ta, ux arperatHoe coctosiHue B 0OBIYHBIX
yCJ'IOBI/IHX, X XUMHMYCCKasd aKTUBHOCTD, yCTOﬁqHBOCTB, KI/ICJ'IOTHO'OCHOBHOﬁ XapaKTep.

Kak n3MeHst0TCSl KUCIIOTHO-OCHOBHBIE CBOMCTBA B PAY:

VO - V303 - VO, - V05
V(OH); - V(OH)s - VO(OH), - HVO;
VF; - VFs - VF, - VFs,



Tema: «aements! VI B, VII B rpynm»

1.

10.

11.

12.

13.

14.

15.

a)
b)

Onpenenure 3aKOHOMEPHOCTH U3MEHEHMSI aTOMHBIX, HOHHBIX PaJNYCOB, IOTCHIINAJIOB
MOHU3AIUH, SHTAJBIIUNA aTOMHU3AIMH, TEMIIEpaTypsl IaBienus u kunenus Cr - Mo - W. Kak
WU3MEHAETCS YyCTOMYNBOCTh COEUHEHHUM, B KOTOPBIX 3TH JIEMEHThI HAXOIATCS B Pa3HbIX
CTENEHSIX OKUCIIECHUA. KaKoBbI IPUYUHBI ’TUX U3MEHEHUM.

Kakoli u3 JaHHBIX 3JIEMEHTOB OOJIBIIIE PACIPOCTPAHEH B MPUPOJIE, KAKHE MHHEPAIIBI OoJiee
yn00HBI 17151 tosrydeHust u3 Hux Cr - Mo - W. KakoBbI criocOOBI IOTyYeHHUS TUX METAIIOB,
KaKo# M3 HUX 0oJiee TepMOIMHAMUYECKH BBIroJieH. Kakoe mpuMeHeHne HaxoJIsT 3TH METaJLIbI,
a Taxke heppoxpom, heppomonaundaeH, peppoBosibPpam.

Oxapaxkrepusyiite nojoxerue Cr - Mo - W B 3J1eKTpOXUMHYECKOM Py HAPSKCHUS
METAJUIOB M MPEUIOKUTE PEareHThl, KOTOPbIE MOXKHO MCIIOJIb30BaTh ISl PACTBOPCHHS JJAHHBIX
METAJIOB, OTMETHTE YCIOBHSI TPOTCKAHMSI PEAKIIUH.

KakoBa ctpykrypa kapoonusnos Cr - Mo - W u kakoe npakTuyeckoe 3Hau€HHue OHU UMEIOT.

CaoticTBa okcu10B U TUApokcu10B Cr - MO - WB BO3MOKHBIX CTEIICHSIX OKHCIICHHSI.
[Tokaxkute UX CTPYKTYPY, CBSI3U, JOKAKUTE CBOMCTBA YPAaBHEHUSIMHU PEAKIIHil.

OGBSICHATE BHICOKYIO BOCCTAHOBUTEIbHYIO akTuBHOCTE [Cr(H,0)6]* 1 cpasHuTe ee ¢
axtuBHOCTBIO [MO(H20)6]*" 1 [W(H20)s]*".

Cpasnure cTpykrypy aurainorenunos Cr - Mo - W. B yem ux paznuune?

Kakast koopinHanus, TeTpadApruuecKas WM OKTadAprueckas, Haubosee omaronpustHa s Cr
- Mo - W (Ill) B ux coenmuHeHusIx?

CocTaBbTe ypaBHECHUsI PEaKIIMil MOJTYUCHHUS pa3IuYHbIX KomiuiekcoB Cr - Mo - W(III).
Ornpenenure Ux CTpOEHUE, MATHUTHBIE CBOWCTBA, YCTOMUYUBOCTD U CBOWCTBA.

CpaBuute criocoosr moayuerust okcuaoB Cr - Mo - W (111). [Touemy y1st mosrydeHus: OKCuaa
xpoma (III) ucnonp3yroT AMXpoMaT aMMOHUS, a He ApyTrue AUXpoMathl Uiy xpomatsl? Kakosa
POJTb PHTATBITUHHOTO U SHTPOTIHIHOTO ()aKTOPOB MIPOTEKAHUS TPOIECCOB TEPMHUIECKOTO
pasnokeHus: OMXpoMaTa aMMOHHUS U SIBJISICTCS JTH OH OOPaTHMBIM.

Kak m3mensiercst cuna xkucnot B psaxy H,CrO4 - H,MoO, - HyWO,.

CpaBHUTE YCTOWYUBOCTh BBICIICH CTENICHH OKUCICHUS W OKUCIUTEIbHYIO aKTHBHOCTD
coequuenuii Cr - Mo - W.

OOBICHUTE TOT (I)aKT, 49TO B ﬂa60paT0pH01”4 MPAaKTUKEC, B KAUCCTBC CUJIbHBIX OKHCIIMTENICH Jalle
HCIOJIB3YIOT JUXPOMATHI, a4 HC XpOMaTBI?

KakoBbI YCJIOBUA CYHIECCTBOBAHUA XPOMATOB U IUXPOMATOB B paCTBope?

Kak n3MeHSIOTCSI KHCIIOTHO-OCHOBHBIE CBOMCTBA OJHOTHUITHBIX COGI[I/IHGHI/II\/'I C ITIOBBIIIICHUEM
CTCIICHU OKHMCJIICHHA XpOMa B psAaax:

CrO - Cry,03 - CrOs3
Cr(OH)z - CI'(OH)3 - H,CrO,4



16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.

CI’FZ - CI’F3 - CI’FB

BrissBuTE XapakTep W3MEHEHHUS 3TUX CBOWCTB M JJISi aHAJOTUYHBIX COCAUHEHUN MOJHO-
neHa u Bodb(pama. [IpuBenure npuMepbl ypaBHEHUI peaKiui.
Kak moxHo pactBoputh M0O3; WO3; CrO3. UeM 00BSCHUTH MPOUCXOSIIEE.

Ha ocnoBanuu snextponnoro crpoenust atomoB Mn - Tc¢ - Re onpenenute BO3MOKHbIE
BaJICHTHBIE COCTOSHUSA JIEMEHTOB B 00pa3yeMbIX UM COCIMHEHUSX; ONPEICTUTE 3aBUCH-
MOCTb 3HaYE€HHI aTOMHBIX pPaJInyCOB, SHEPIUi MOHU3ALUH, SHEPTUI CPOACTBA K AIEKTPOHY
aTOMOB OT MOPSAIKOBOTO HOMEpa 3JIeMEHTa, 00BSICHUTE OJIM30CTh AaTOMHBIX PaJInyCOB
TEXHEUUs U PEHUSI.

OOBsICHUTE XapaKTep H3MEHECHHSI SHTAIBITHHA ATOMHU3AIIH, TEMIIEPATYPHI TUIABJICHUS U
kurennsa metauioB Mn - Tc - Re.

Kak usmensiercs xumudeckasi akTUBHOCTD B psiry Mn - Tc - Re. KakoBo ux nosenenue npu
B3aMMO/JICHICTBUHU C paclpoCTpaHEHHBIMU B JabopaTopuu peakTuBaMu. COOTHECHUTE ClIeaHHbIe
BaMH BBIBOJIbl O XUMMYECKOW aKTUBHOCTH JAaHHBIX METAJIJIOB C MOJI0KEHUEM UX B
JEKTPOXUMHUYECKOM PsAY HaNpsKEHUH.

OxapakTepu3yiTe KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U ruapokcuaoB Mn - Tc - Re (I1).
Kakue KOMILIEKCHI - KATHOHHBIC aKBAKOMILIEKChI WJIM aHHOHHBIE THIPOKOMILIEKCHI - OoJiee
XapakTepHbl B BogHOM pactBope Mn - Tc - Re (I1).

Onumute CTPyKTYpsI U cpaBHUTE ycToiuuBOCTh F~ - CI" - CN™ - kommiekcos Mn (11).

OxapaKTepmyﬁTe KHCJIOTHO-OCHOBHBIC U OKHMCJIIUMTCIIbHO-BOCCTAHOBUTCIBHBIC THOKCHUIO0B 1

terparasoreanioB Mn - Tc - Re. CpaBHHTE yCTOMYMBOCTH OJJHOATOMHBIX coenuHeHuit Mn -
Tc - Re(1V).

Onuumre CTPYKTypy ¥ CPAaBHUTE YCTOHUUBOCTH OJHOSACPHBIX KoMIuiekcoB Mn — Tc-Re (1V).
[puBenuTe MpUMEphl KOMILICKCHBIX COSTMHEHHI, 00pa3yembix Mn - Tc - Re (1V).

Cpasnaute Temmepatypy iasienus 1C03 u ReOs, a Takke TCO3 u TcFg; ReO3 u ReFs. Maiite
00BsICHEHHU.

JlaiiTe XapaKTEpUCTUKY KUCIOTHO-OCHOBHBIX CBOWCTB JIByX- M TPEXAJEMEHTHBIX COCTMHEHUIN
OCVYT). CpaBHUTE yCTOWYIUBOCTD 3THX coenuHenuid. O0bsicHuTe, moyemy st maprania (VII)
HexapakTepHO oOpa3oBaHHe OMHAPHBIX COETMHEHUN U B KAKUX COEIMHEHUSAX MapraHiia

CTENEHb OKUCIEHUS +6 HECKOJILKO CTa6I/IJ'II/ISI/IpyCTC}I. Kaxkue aHMOHHBIE KOMILIEKCHI 06pa3y10T
Mn - Tc - Re(VI).

OxapakTepu3yiTe OKACIUTEIBHO-BOCCTAHOBUTEIBbHEIE cBOMicTBa HoHA MNO4 1 onpenenute
YCJIOBHS IIPOTEKAHUS PEAKIUI: OKUCIEHUS U BOCCTAHOBJICHUS.

Kaxkoe crpoenne umeroT okcuasl Mn - Tc - Re (VI1)? O noBbllieHUN WM TOHMKEHUN
YCTOWYHMBOCTH OJTHOTHUITHBIX coequHeHui B psay Mn - Tc - Re(VII) ceunetenbcTByeT xapakrep
U3MEHEHUS SHTAIBINU U S3Hepruu [ m60ca 0Opa3oBaHUs ITUX COCIMHEHUH, a TAKKe UX
TEMIIepaTyp IUIaBICHUS.

KakoBbI KHCIOTHO-OCHOBHBIE cBOWcTBA OnHApHBIX coeanHenuit D(YI1)? Kakue aHmonnrie
KOMILIEKCHI COOTBETCTBYIOT Mn - TC - Re (VII)?



29.

30.

31.

OO6mbsacHuTe u3MeHeHne yctoiunBocTH B psiy KMnO, - KTcO,4 - KReO, (Mcnionb3yiiTe
3HAYCHUs TEMIIEpaTyp IUIABJICHHUS U pa3IoKeHUs TaHHBIX coenuHeHnit). Kakoe coennnenue
xapakrepusyetcs 6ombieit yeroitunBoctbio KMnO4 1 KMNnO,. TTouemy?

Kak n3mMeHsercss KUCIOTHO-OCHOBHBIE CBOMCTBA OJTHOTHUIIHBIX COCAUHEHUN C IIOBBIIICHUEM
CTEIIEHU OKUCJICHUS MapraHia B psaay:

a) MnO - Mn,O3 - MnO, - MnO3 - Mn,02,

0) Mn(OH); - Mn(OH)3 - Mn(OH), - H,MnO4 - HMnO,.

AHaJIOTUYHBIE PACCYKICHUS ITPOBEANUTE VIS COCTUHCHUN TEXHEIUS U PEHUSI.
O6cynute xapakrep usMenenus B psay MnyO7 - CrOz - V205 - TiO:

a) TeMIeparypsl IJaBjieHus, 0) paCTBOPUMOCTU B BOJIE, B) KUCIOTHO-OCHOBHBIE CBOMCTBA, T)

OKHUCIUTCJIbHAA aKTUBHOCTD.

Jaiite 00bsicHEHUs HallIEHHBIM 3aKOHOMEPHOCTSIM.

Tema: «aements! VIl B rpynnen

1.

10.

11.

12.

[Ipoananu3upyiTe U 0OBICHUTE XapaKTep N3MEHEHUS aTOMHBIX M HOHHBIX PaJNYCOB, SHEPTUH
MOHU3AIIMY B 3aBUCMOCTH OT TIOPSITKOBOTO HOMepa 3jeMenTa B psinax Fe - Ru - Os; Co - Rh -
Ir; Ni - Pd - Pt.

KakoBa 0611139[ 3aKOHOMCPHOCTb U3BMCHCHU A TUITUMYHBIX CTeNeHEeH OKHUCICHUS B noarpymnmax
nemenToB? Kakue crernenu okuciaeHus Hanbomee xapakrepusl st Fe - Ru - Os; Co - Rh - Ir;
Ni - Pd - Pt.

O0BACHUTE U3BMEHEHHS DHTAILIINU aToOMHU3aluK, TECMIICPATYPHI IIJIABJICHUA U KUIICHUSA B pAdax

Fe - Ru-0s; Co-Rh-Ir; Ni-Pd-Pt.

2+
Kak u3Mensercs 3HaucHue SJICKTPOAHOTO MOTCHIINAJIA 277/9 IIpU Nepexo€ OT KeJIe3a K
OCMHIO, OT KoOanbpTa K HPUIUIO U OT HUKECJIA K IIJIAaTUHE.

Cpasnure pacnpoctpaHeHHocTs MeTaiioB VIII rpynmnsl B mepuoje, criocoObl UX MOTyYSHHUS;
KaKo€ IPUMEHEHUE OHHU HAaXOJAT.

Kakue pearcHTbl MOXXHO UCIIOJIB30BATh AJISI paCTBOPCHUA METAJIJIOB ITOATPYIIII KEJIC3a,
Ko6aana, HUKCJIA. HpI/I KaKuX yCJIOBHAX MPOTCKAOT 9TU PCAKIIUU.

O6Hal[aIOT JIM METaJIJIbl CEMENCTBA kelle3a OJUHAKOBOM KOppOSHOHHOf/'I yCTOﬁ‘-IHBOCTBIO Ha
BO3YyXC€.

[Tpu kakux ycrmoBHAX mosydaeTcs kapooHui xxene3a? Kak reopust CHIDKBHKA ONpeIeNsieT ero
dopmyiny. [laiiTe XapakTepHUCTUKY KOMILIEKCY.

B onnHakoBO# 511 cTENeHH BbIPa)KEHbl OCHOBHBIE CBOMCTBA OKCHJIa U THApoKcua xenesa (11,
[11). YUem 5T0 00BsACHSETCS, KaK BIUSET HAa CTENIEHb TUIPOIIH3a CONeii?

OxapakTepu3yiTe OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC CBOMCTBA coennuenuit sxemnesa (11).

Kaxk usmensitorcs 3nadeHus t,,; ramorennios xene3a (I1) u uem oObsICHACTCS UX PE3KOE
OTJINYHE.

CpaBHHUTE CTPYKTYPY U YCTOMUYUBOCTD PA3IUYHBIX KOMIUIEKCOB xkene3a (I1).



13. KakoBBI KHCTIOTHO-OCHOBHBIE CBOIicTBa ruapokcuaa xenesa (111). B kakoit popme nonsr Fe
(IIT) cymiecTByIOT B KMCIIOM M CUJIIBHOILEIOYHOM pacTBope. Kakoli cocTaB nMeeT ruIpOKCH T
xenesa (11).

14. TlpuBeauTe >MEKTPOHHYIO KOH(PUTYPALIUIO U CPABHUTE YCTOWYMBOCTH KOMIUIEKCOB JKelie3a
(IIT). K xakomMy THITy coeuHeHn OTHOCSTCS rekcanuanodepparsl (I111) d-anemenToB 1 kakoBa
UX PaCTBOPUMOCTb.

15. Kak BiusieT Ha OKUCIINTEIIbHO-BOCCTAHOBUTEIIbHBIC CBOKCTBA KoMIutekcoB sxesesa (11, 111)
PUPO/IA JTUTAHOB.

16. B xakux coelMHEHUSX JKEJIe30, PYTCHHI U OCMHUI UMEIOT CTENeHb OKUCIeHHs +6? Onummre
CTPYKTYpY 3TUX aHHUOHOB. OXapaKTepu3yiTe UX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHYIO
AKTUBHOCTb U CPABHUTE OKUCIIUTENIbHbIE CBOMCTBA OKCO(EpPpaTOB U OKCOMAHIAHATOB.

17. OnumuTe 351eKTpOHHYI0 KOHpHTrypanuto Moiekyasl 90,4, KakoBa posb n- CBA3BIBAaHUS B UX
cTabuin3anuu.

18. Oxapakrepu3yiTe KHCIOTHO-OCHOBHBIE CBOMCTBA TETPAOKCHOB PYTCHHS U OCMHUSL.

19. IlpuBeaure npumepsl coequaennit kodansta (0), ponus (0) u upuaus (0). KakoBo ux crpoenue
U CBOMCTBa?

20. OnuiuTe CTpOCHUE OKCHAA, TUIpOKcH Ia U raioreHn1oB kodansTa (11). [Touemy Temmneparypbl
TUIaBJeHUs AUQTOpUaa U TUXIIOpUIa KobanbTa pe3ko pasnuydaerca? OxapakTepusyinTe
KHCJIOTHO-OCHOBHBIE CBOMCTBA MEPEUUCIEHHBIX COCTMHEHUN.

21. Kakue koopiMHAIIMOHHBIE YKciia Hanbosee XapakTepHsl A7 kobanbTa /II/. OxapakTepusyiite
MarHUTHBIE CBOICTBA M CPABHHUTE YCTOWYMBOCTH aKBa-, aMMHUHO-, PTOPO- U XJIOPO-
xomruiekcos Co (I1).

22. O6bscHUTE n3MeHeHHne okpacku kpucrawioruaparos Co (II) npu HarpeBaHuu UK Mox
JIeiCTBUEM BOJOOTHUMAIOIINX CPEJICTB.

23. KakoBa TepmoanHaMuyeckasi BepositHocTh okucienus Co(OH), no Co(OH); kuciopoaom?

24. O6bsacHuTe 0codyro ckiioHHOCTh CO (I11) Kk 06pa3oBaHMI0 KOMIUIEKCHBIX COETUMHEHHH.
CpaBHUTE YCTOHYMBOCTh aMMHHOKOMILIIEKCA U dTHIeH naMmmuHOKoMIuiekca Co (111). B uem
OCHOBHAs MPUYMHA PA3TUUUS YCTOWYMBOCTH 3TUX KOMITJIEKCOB?

25. CJ'IC,Z[yIOH_II/IC JIMTaHABIL: TUAPOKCOrpYyIIla, aMUHOTIPYIIIa, HHAHOT'PYIIIIa, PACIIOJIOXKUTC B
MOpAAKE YBCIIMUYCHUS CTa6I/IJ'II/IBaI_II/II/I CTEIIEHU OKUCIICHHS KoOanbTa +3.

26. CpaBHHTE yCTOMYMBOCThH aKBO- U aMMuHOKOoMILIeKcoB kobanbTa (1) u (111). Kakoii u3 Hux
MPOSIBIISICT B HAHOOJBIIEH CTETIEHN OKUCIUTEIbHBIE CBOWCTBA, KAKON - BOCCTAHOBUTENbHBIE?

27. Kakre KOMIUIEKCHBIC COSIMHEHHSI XapaKTePHBI [T POJIUS U HPUIHS B TPEXBAICHTHOM
COCTOSIHUU?

28. OnumuTe CTPYKTYPY OKCHIa, THApoKcuaa u ramoreanioB upuaus (IV). Kak nocnennue
B3aUMOJICUCTBYIOT C BOJIOM?



29.

30.

31.

32.

33.
34.

B kakux coenHEHMIX MPOSBISAETCS CTENEHb OKUCICHUS +6 y upuaus u poaus. O0bsacHUTE
HU3KHE TEMIIEpaTyphl IUIABJICHUS U KUIIEHUS 9TUX COCIUHEHUN, OXapaKTePU3yUTe UX
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHbBIE CBOWCTBA.

Onumure CTPOCHUC OKCUIAOB 1 I'aJIOTCHU 0B MCTAJIJIOB MOATPYIIIbI HUKCIIA B IBYXBAJICHTHOM
COCTOSAHHMU.

CpaBHHTE CTPYKTYPY, MAarHUTHBIC CBOMCTBA U YCTOWYMBOCTH KOMIUTIEKCOB Hukes (11),
nayvtagus (1) u moatuusr (11).

Kak n3mensiercs cnocobHoctsh okucisthes B psaay Ni(OH),-Co(OH),-Fe(OH),. byaer nu
Ni(OH)2 okucnsrcs Ha Bo3ayxe?

B uem 3akirouaercs IpuHIMUN TpaHC-BINAHUSA, ycTaHOBIEeHHbIN .U, YepHsaeBbiM?

4+
KakoBa snexTpoHHas KOHQUrypaius HOHOB D U KaKoe KOOPAMHAIIMOHHOE YHCIIO XapaKTePHO
it nawagus (1V) u mnatuss (1V)?

Tema: «aementsi | B, 11 B rpynm»

1.

10.

KakoBa 3aBUCHMOCTh aTOMHOTO ¥ HOHHOTO PaJINYCOB, YHEPTHUH HOHU3AIIUHU JJIEMEHTOB
MOATPYTIIBI MEIH OT MOPSIIKOBOTO HoMepa? Kakue CTeTnieHr OKUCIICHHUSI TIPOSIBIISIFOT MEJIb,
cepebpo u 30510T0? KakoBa yCTOMUYMBOCTD COEAMHEHU, 00pa3yeMbIX JaHHBIMU METAJJIAMU B
pa3IMYHBIX CTeNeHsX okucieHus1? CpaBHUTE aTOMHbBIE CBOMCTBA AJIEMEHTOB TJIaBHOM U 1000U-
HOM NOJArPYIIII.

CpaBHHTE pacpOCTPaHEHHOCTh 0-371eMEeHTOB B Mpupoe. OMUIINTE BO3ZMOXKHBIE CIIOCOOBI
NOJy4eHHUs1 Melu, cepebpa u 3070Ta. [ 1e Haxoa9T OHU CBOE IPUMEHEHHE?

CpaBHI/ITe SHAYCHUSA CTAHAAPTHBIX JJICKTPOAHBIX ITOTCHIHUAIIOB MECTAJIJIOB MMOATPYIIIIBEI MCIU U
HICJIOYHBIX METAJIJIOB, a4 TAKKC UX XUMHUYCCKYI0 aKTUBHOCTD. Hoquy OHa PE3KOo pa3n1/1qHa?
Kakue pearcHTbl MOXXHO HCITIOJIB30BaTh JIs1 paCTBOPCHUA MCIIH, cepe6pa 1 30510Ta?

[To 3HayeHnsiM AG COOTBETCTBYIOIINX COCAMHEHUI CPABHUTE XUMHUYECKYIO aKTUBHOCTh MEJIH,
cepedpa 1 30JI0Ta O OTHOLIEHHIO K XJIOPY U KUCIOPO.Y.

Onumure CTPyKTypy OKTa3ApUUYECKUX KOMITJIEKCOB ABYXBaJIEHTHON Meu. YeM 0ObsICHUTD
HaJIM4Me B UX CTPYKTYpE TETPArOHAIBHOr0 UCKakeHnsA? Kakas B3anMOCBS3b CyIIECTBYET
MEXY AJIEKTPOHHON KOH(DUTYpalueil KOMIUIEKca U €ro MPOCTPAHCTBEHHOM CTPYKTYpOn?

OxapakTepu3ynTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUAA U THAPOKCUIA ABYXBAJICHTHON MEIH.

CpaBHHTE TPOU3BEICHUS pacTBOPUMOCTH raiiorennnoB DHal nannbix d- snementos. Kak
OOBSICHUTH Pa3JIMurs B PACTBOPHUMOCTH TaJlOTEHUIOB?

OOBsACHHUTE pa3IUUNEe YCTOWYMBOCTH KOMIUTEKCHBIX HOHOB DCly, OBrp, D1, qanHoro
KOMILJIEKCOOOpa30BaTEsl.

OxapakTepu3yiTe yCTONYMBOCTb U KUCIOTHO-OCHOBHBIE CBOWCTBA OKCUI0OB U THJIPOKCHIOB
O0H u 3,0. CpaBuure ycroitunBocth okcuaoB Cu,O, CuO u Ag,0.

Caenaiite BbIBOA 0 TepMuueckoil ycroiunoctd DHal u 9,0 Ha ocHoBanuu AG 3THX
COCTUHEHUN.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Onumure CTpyKTypy U CpaBHUTE YCTOMYMBOCTh AaMMUHO- U IIUAHOKOMIIJIEKCOB O~
HOBAJIGHTHOTO cepedpa.

OxapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCIMHEHUM IBYX- U
OJTHOBAJICHTHOM ME/IM, OJHOBAJIEHTHOTO cepedpa.

OOBsicauTe TOT Pakt, yto komruiekcsl AU (I11) TnamMarHUTHBI 1 UMEIOT IJIOCKOKBAPATHOE
crpoenue. CpaBHUTE CTPYKTYpY XstopokomiuiekcoB 3050Ta (1) u matuns: (111).

KakoBbI KHCIIOTHO-OCHOBHBIE CBOICTBAa OMHAPHBIX coenuHenuit 3omora (111)?

Ha ocHoBe SJICKTPOHHOI'O CTPOCHUA 3JICMCHTOB IIOATIPYIIIIBI IKMHKA, HaﬁTe 00BsICHEHHE
XapaKTEepy U3MCHCHUA aTOMHBIX U HOHHBIX pauyCOB U TpéX IIEPBBIX aHepmﬁ HOHU3aIl1H.
Vkaxure XapaKTCPHBIC IJId HUX CTCIICHU OKHUCJICHUA.

Kak n3MeHsieTcss XuMu4eckasi akTHBHOCTh B PSIIy OT IIMHKA K PTYTH OTHOCUTEIILHO BOJHBIX
pacTBOPOB KHUCIIOT U mienioueii? Kak BIMsAeT aKTUBHOCTh METallla Ha COCTAaB MPOYKTOB
BOCCTAHOBJICHUS KUCIOT?

Kax n3meHseTcss akTHBHOCTD AAaHHBIX METAJIJIOB IO OTHOIICHUIO K KUCJIOPOAY cepe?

[To 3Hauenusm AG® okcuaoB 1MHKA, kKagmus U pTyTu (II) cpaBHUTE UX TEPMUYECKYIO
ycroiunBocTh. KakoB xapakTep H3MEHEHHS KUCIOTHO-OCHOBHBIX CBOICTB JIAaHHBIX OKCHIOB?

KakoBbI crioco0bl MOJy4eHUsT OKCUIOB [UHKa, Kaamus u pryta (11)?

CpaBHUTE YCTOWYMBOCTh HUTPATOB LIMHKA, Kaamus u pTyTH (11). Uto o6pasyercs B pe3yibTare
TEPMHUECKOTO Pa3JIOKEHUS ITUX HUTPATOB?

Onummre CTPyKTypy U POCTPAHCTBEHHYIO KOH(QUTYPALIMIO PA3IUNYHBIX KOMILJIEKCOB IIUHKA,
kagmus u prytu (I1). Kak uamensercs ycroiiunBOCTh XJI0pO- U MOJJOKOMILIEK- COB B PSAY LIMHK
- kaamuit -pryth (11)?

Kaxwe cBoiicTBa THUAPOKCHUI0B IIMHKA U KaAMUSA ITO3BOJIAIOT CACIaTh BBIBOJ 00 OTHOCHUTEJILHOMU
BEJIMYMHE CTETIEHU I'MIPOIN3a UX coiei?

CpaBHUTE YCTOWYUBOCTh aMMUHO- U ITuaHOKoMILIeKcoB Kaamust (II).
Kakune opburanu aToMOB y4acTBYIOT B 00pa30BaHUN XUMHUYECKOM CBSA3H B ng2+

Cd,*"? Kakoii 13 1aHHBIX HOHOB Goee ycToWunB U noyemy? Kak qucrnponopuuoHupyeT
won Hg,®* ? Kakue CBOMCTBA - OKHCITHTENBHBIC HIIM BOCCTAHOBUTEIBHBIC - MPOSBIAIOT
coenuuenns Hg,> ?

Kak otHOcsTCs K HarpeBanuto okcu sl pryTH (I1I) u (1)?

Kakue coenrHeH s pTyTH Ha3bIBAIOT CYJIEMOM, KaJOMEIbI0, KHHOBapbio? KakoBbI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE BO3MOKHOCTH KAJIOMEJH?

Ipumepnulit Komniekm 3a0anuii 013 KOHMPOILHBLIX padom

Tema: «OCHOBHBIE NOHATHS U 3aKOHbI XUMHHU. OCHOBHbBIE KJIACCHI HEOPTaAaHMYECKHX
coeINHEeHN»



Bapuant Nel
1. OmnpepenuTe SKBUBAIIEHTHI 3JIEMEHTOB B nX okcuaax: Rb,O, MgO, Cr,03, SO3.

2. It HekoTOporo Metaiia coequusercs ¢ 8,89r 6poma u ¢ 1,78r cepsl. HaliuTe SKBUBajICHTHBIC
Macchl Opoma 1 Me, 3Has1, 4TO SKBUBaJICHTHas Macca cepbl 16,0r/mMoIIb.

3. Hanumure ypaBHeHUs peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Caz(POy)2 1200° C A t°C B C D E
4, Hanummwre rpadguueckue hopMyiibl coeTMHeHNN U naiTe ux HazBanus: HyO;, SNO,, H3POy,

H2s203, (CUOH),CO3, NaH,AsO,.

5. Kakoif 0GbeM KICIOpoJa clieayeT 106aBuTh K 1M° Bozayxa (21% O,), 4To6bl COACpKAHHE B
HEM KHCJIOPO/ia MOBBICKIIOCH 10 25%.

6. Omnpenenute GopMyITy OJHOTO U3 KPUCTALIOTHIPATOB CyIb(aTa HATPHs, €CIIH €ro Macca MpH
MOJITHOM 00€3BOKMBAHUH YMEHbIIUIAch Ha 47%.

7. Hamnurmmre hopmyiibl cosield, COOTBETCTBYIOIIUX CICAYIOIIUM ABOHHBIM okcuaam: P03 u
Pbs0,. HazoBure ux.

Bapuant Ne2
1. Omnpepennte SKBUBAJIEHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenurte Maccy cepbl, 00pasyrolleiics npu B3auMOAEMCTBUM CEPOBOAOPOIA KOJINYECTBOM

BemrecTBa dkuBaiieHTa 0,0 1Momb ¢ n36pITKOM KOHIIeHTpHpoBaHHOH HNO3
3. Hanmmmre ypaBHeHUs peaknii, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEME:

FEZ(SO4)3 —p Xy —P FeCl, —p» Xo —» FC304 <—X3 —b F62(804)3
4, CocTtaBbTe QopMybl (AMIHpPUYECKUE TpaPUUecKre) BCEX BOZMOKHBIX cOojell 00pa30BaHHBIX
TUIPOKCHUIOM Mar"us U XpOMOBOM KUCJIOTOM. J/laiiTe Ha3BaHUs COJSAM.

5. K 50m1 cmecu B 2-x okcugax yraepoja gooasmwiu 100Mi kuciopoaa U mogoxrin. B
pe3ynbTaTe peakiuuu oot o0bem razoB ymeHsIuics Ha 10%. Bce 00beMbl ra30B U3MEPSITUCH TIPU
OJIMHAKOBBIX yclnoBusaX. Onpenenute 00beMHBIN COCTaB UCXOTHBINA CMECH.

6. [Ipu TepmuueckoM paznoxenun okcuaa Mapranua (I1V), B3storo maccoit 0,435r, Beinenuics
KHCJIOPOJ U 00pazoBalics Ipyroi okcua Mapranna maccoit 0,382r. Kakosa gopmyina sToro okcuaa?

7. UYTo Ha3bIBarOT HKBUBAJIEHTOM BemecTBa? [Ipu kakoM ycIoOBUM SKBUBAJIEHT UACHTHYEH CAMOU
4acTHULE BellecTBa?

Tema: «Ctpoenune aroma. [lepuoanyecknii 3aK0H M NePHOAMYECKAS CHCTEMA XUMHU-
yeckux dj1emeHToB JI.M. MenaesieeBa»

Bapuant Nel
1. UYro Ha3bpIBalOT MPUHIUIIOM HEONPEAEIEHHOCTU U COOTHOLIEHUEM HEONPEAECIEHHOCTH.
2. Jns ckonmbkux AO cymma N+1=8? Ectb 1 Takue opOUTau y 371eMEHTOB MEPUOTHUECKON

cucTeMbI? ATOMBI, KAKHX 3JIEMEHTOB UMEIOT HauOoJIbIliee 3HaUeHHE CyMMBI N+|?

3. Hanmmmre snextponHo-rpaduueckue Gpopmyist: Cr, Cl+°, Te?, Th.



4. Hanwummire snekTpoHHbIe POPMYIIBI e1ie HeOTKPHITHIX 31eMeHTOB Nel08, Nel13 u ykaxwure,
KaKO€ MECTO OHM 3aiiMyT B IEPUOANUYECKOIN CHCTEME.

5. CKOpOoCTh JBMXKEHUS JIEKTPOHA 110 TIEpBO OOpOBCKOi opbuTe paBHa 2187 km/c. Ecin
MOTPEIIHOCTD B ONPEIEIIEHUN CKOPOCTH paBHA | KM/C, TO KaKoil Oy/eT Mpu 3TOM MOTPELIHOCTH B
ompezeneHnu koopauHatel? CpaBHHUTE €€ CO 3HAYEHUEM Pajuyca OpOUTHI.

6. ITosicauTe INPUYUHY pa3jindus B BESJIMYUHAX HOHHBIX PAANYCOB JIA U303JICKTPOHHBIX NOHOB;

1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*); 0,57(AI*)

7. OO0BsicHrTE 0000 HU3KYIO YCTOWYMBOCTH COCTMHEHHI P-3JIEMEHTOB 6-TIepro/ia B BBICIIICH
C.0.

Bapuant Ne2
1. IIpuMeHMMO J11 TOHATHE TPACKTOPUH IBHKEHUS K MUKpouacThliam? YeMm 3To onpezensercs u

KaKoe MOHSTHE €ro 3aMeHseT?

2. VkaxuTe 3HaYCHUE KBAHTOBBIX YHUCEIT JJISI BHEIIHUX AJIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.

+2 o2
3. Hanummre snextponHo-rpadudeckue dopmynsr: Pd, Zr™<, S™.

4. Ha ocHOBaHWM yYCHHSI O CTPOCHHH aTOMa OOBSICHUTE, IIOYEMY SHEPTCTUUYECKUH S- TTOTYPOBEHB
BKJIFOUACT OJIHY OpOMTAlIb, P-IIOyPOBEHB - TPH, U-1IOIypOBEHbD - IAATh U f- MOTypOBEHD - CEMb.
VYKaxxute Max 4uciio 3JIEKTPOHOB Ha 3TUX ITOAYPOBHSX.

5. Uemy paBHa nebpoieBcKas JJIMHA BOJIHBI DJIEKTPOHA, IBIXKYIIIETOCS CO CKOPOCTHIO: a) 6-10°
m/c; 6) 2187 xkm/c?

6. DHeprusi MOHU3AIUU TIPU TIOCIIEIOBATEIHHOM OTPBIBE 3JIEKTPOHA OT aToMOB M(Q cOCTaBIIseT:
E1=733, E;=1447 u E5=7718 xJ)/Moib. UeM 00BSICHUTH pe3koe Bo3pacTtanue Ez?

7. Kakyro cTpykTypy A07KEeH nMeTh BocbMoi nieproa? [1oBTOpsieT i OH MOJIHOCTHIO CeIbMOIt
nepuon?

Tema: «XuMnueckasi CBA3b»
Bapuant Nel
1. Uem 00BACHUTH HEBO3MOKHOCTH 00pazoBanus 100% HOHHOM CBsI3U U UeMy MPUMEPHO paBHA

J0JI1 KOBAJICHTHOCTH B Hanoboee HOHHBIX 6I/IHapHBIX CO@I[I/IHGHI/IHX?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYI U HOHOB, OMIPEICINB
opOuTaNyU IeHTpaIbHOro aToMa U ux tun rudpuauzanuu: NF3, NO,', PHs, PO43'.

3. Kak noymkHbI MEHSThCS 3HAYCHHE MOMEHTOB JTumiojiei MoJiekyn B psay: a) CIF-BrF-1F; 6) NHs-
PH3-ASH3?

4. [TonspuzyemMocTh Kakoro u3 HOHOB Oombiue: F unu Br, S? wmi Te?, CI wmn I'? O6bsicHuTe
PUYUHY.

5. Trn. s NaF=997°C, MgF,=1398°C, AlIF3;=1040°C, SiF4=-90°C, PF5=-94°C, SFs=-56°C.
OOBsACHUTH HAOTIOAaEMYIO 3aBUCUMOCTh. OOBSICHUTH pe3koe pasiuuue Trut. AlF; u SiF, cunrtas, uto
HOJISIPHOCTB CBSI3M paBHOMEpHO yMenbmaercs oT NaF k SFe.



6. Yem 00BbICHUATD 3HAUUTENBHO Oosiee BoicOokKe TTul. U TK. BOABI U IUIABUKOBOU KUCIOTHI 110
CPaBHEHHUIO C TEMH, KOTOPBIE JOJIKHBI COOTBETCTBOBATh UX MOJISIPHBIM Maccam?

7. DNEKTPUUECKUNA MOMEHT U0 MOJeKybl HyS paBeH

0,31 ~10'29KJ1-M, a HgSe-O,08~0'29KJI~M. Onpenenure, Kak OTHOCATCS JJIMHBI JIUTIONCH 00enx
MOJIEKYIJL.
Bapuant Ne2
1. [Toyemy npu HATMYHUK OJTHOM CBSI3M MEXK/Ly aTOMaMH OHA MOXKET OBITh TOJBKO O- CBsi3bI0? [Ipu

KaKHX yCJIOBHSIX 00pa3yeTcs m- U O-CBA3H?

2. Ckounbko cBsizelt y aroma cepbl B MoJiekyiie SO,Cl,, y yriiepoaa B mosekyiae COCly; kak 310
COrJIacyeTcs ¢ TUIIOM THOpuan3aImu?

3. Kakas mosnekyna MmosxeT cyiectBoBath u nmouemy? ClFs, FCls, Brls, 1Br3.

4. Kaxk n3mensiercs nossipusyroiee 1eicTBUEe MOHOB S-3JIEMEHTOB BTOpoH rpytrbsl ot Md k Ba u
MOYEMY ITO MPUBOJUT K MOBBIIICHUIO TEPMUICCKON YCTOMYMBOCTH UX KapOOHATOB B TOH K€
[0CJIEI0BATEIbHOCTHU ?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTe IPUUNHBI U3MCHEHHUS ITOM
BEJTUYMHEI.

6. Kakoe coenunenue 6omee Tepmuuecku yctoiuno? PbCO3 mim CaCOgz; PbCly uu PbBr,.

7. PaccunTaiite 3¢ pextuBHbIii panuyc nona Na B kpucramie NaF, eciu KoOHCTaHTa PELIETKH ero
paBHa 2,31-10"% w, panuyc noHa F paBen 1,33-10™ wm.

Tema: «CKOpOCTb XUMHYECCKHX peakunﬁ. XumMHuuyeckoe PaBHOBECHUC. 3HepreTmca u
HanmpaBJ€HHOCTb XUMHYECCKHUX ITPOUECCOB»

Bapuant Nel
1. Jluxpomar aMMOHHS ITPH HarPEBAHUHU PA3JIAracTcs 110 PEaKINU:

(NH4)2Cr,07(1)=N21(r) + 4H,0(r) +Cr,03(t)  AH® X p = -503 xJIx
CKOJIBKO HEPTruH BBIJICTUIOCH MPH PA3JIOKEHUHU HEKOTOPOW MOPLHUM TUXpOMaTa aMMO-
HUs, €CJIM Macca TBEpIoro octaTka Ha 10r MeHbIIe Macchl HICXOAHOTO BEIIECTBA.
2. Ouranbnus oopazoBanus HyO,(T) U3 nmpocThix BemiecTB paBHa - 136,1 k/[x/Momb, SHTaIBINS

JIMCCOITMAITMY Ta3000pa3HBIX BOJIOPO/Ia M KUCIOPOaa COOTBETCTBEHHO paBHBI 432, 490 k/[»/MOb.
Beruncnure snepruto cessu O-H B mepokcuae Boaopoaa, NpuHsAB dHEpruro cBsi3u O-O paBHOM -
138,07 x/I»x/Momb.

3. Omnpenemure AH98 1 AU cructemsr: 4NH3(r) + 302(r) = 2N2(T) + 6H20(xk)

4. ITpu Temneparype 100°C ckopocTh 0/1HOM peakiuu B 2 paza 60blIe CKOPOCTH BTOPOH.
TemnepaTypHblil KO3 (HULIHEHT CKOPOCTH MEPBON peakuy paBeH - 2, BTopoi - 4. [pu kakoi
TEMIIEPAType CKOPOCTH 00EUX peaKIfil BBIpaBHUBAIOTCS?

5. Kak n3meHuTcs naBieHue B cUcTeMe NepBoHavaibHo coaepkamieid HBr u Oy, ecnmu k MOMeHTY
HacTyruienus paBHoBecusi: 4HBI(r) + Ox(r) = 2H,0(r) + 2Bry(r)  mpopearuposaiio 10% ucxoaHoro
KOJIMYECTBA KUCIIOPOa, a paBHOBeCHbIE KoHIleHTpaluu [HBr]=0,6 mons/m; [O2]=0,36 Mmons/n?



6. Bo ckoinbko pa3 cieyeTr yBean4uTh KOHLIEHTPALMIO BelecTBa By B cucreme:

2A;( 1) + Ba(r) = 2A,B(1)
UtoOBI pu yMEHBIIEHUN KOHLIEHTpAIMKU BelecTBa Ay B 4 pa3za CKOPOCTh NMPSAMON peakiinu
HE U3MEHUJIACH?
7. Hns nekotopoit peakiuu AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKACHUN MPABUIIbHBI:

a) k >1; 06) k<I; B) B paBHOBECHOM CMeCH MpeoOIaaar0T MPOIYKTHl PEAKIMH; T) B PaBHO-
BECHOM CMeCH MpeodIIaaroT HCXOAHbIEC BelecTBa?
Bapuant Ne2
1. [Ipu BoccTanoBnenuu 80r okcuaa xene3a(3) amoMuareM Beiaenutces 426,3 kJx temna. [pu

Cropanuu 5,4 r METAJLIMYECKOr0 almtoMUHUA Beiaenutcs 167,3 k/[x teria. Ha ocHoBaHUM 3THX
JAHHBIX, UCIIOJIb3Ys 3aKOH ['ecca, BRIYUCIINUTE YHEpreTHUeCKUil AP deKT mpu odpazoBanuu 1 MoIb
okcuja xenesa(3).

2. AH®,5, MgO(x) 1 COx(r) cootBercTBeHHO paBHa- 601,8 u -393,5 xJlx/Monb. TemnoTa
paznoxxenust MgCoz na MgO u CO, IH=100,7 xIx/Mo1b. Vcriosib3ys 3TH TaHHBIC, HAHAUTE TETUIOTY
obpazoanust MgCO3 13 21eMeHTOB.

4. Beraucinth TeMnepaTypHbiil KOO(GGUIIMEHT CKOPOCTH PEAKIMH, €CIIM KOHCTAHTa CKOPOCTH €
npu 100°C cocrasisier 6:107, a mpu 150°C -7,2-1072.

5. Jiis Toro uToObI yBenuuuTh B 216 1 256 pas ckopocTs peakuuu cuaTe3a NHs, Bo ckosbko pa3
HaJI0 IOBBICUTH B IIEPBOM cilydae KoHIeHTpauuio Hp, a Bo BTopom naBienue? Kak nuamenurcs
CKOPOCTb peaklMy IIpH yBenuueHuu nasieHus 10 pas?

6. Cucrema C(rpadut) +CO2(r) = 2CO(r) AH°® =172,5 x/Ix

Haxomutcst B paBHOBecuu. YKa3zaTh: a) Kak u3MeHUTCs conepxkanue CO B cucreme mpu
NOBBIIIEHUH | M Tipu Hen3MeHHOM fAaBieHuu? C yBeJIMYEHHEM MaBJICHUS MPU HEU3MEHHOMN
temriepatype? 0) I3MeHUTCs i K p MpU MOBBIIIICHUH OOIIETo AaBjieHus U HensMeHnHow t? [pu
yBenuueHuu t? [Ipu BBeeHnn B cuctemy karanuzatopa? OTBET 000CHOBATH.

7. Xumugeckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + (1)

YcTaHOBUTH TIpU CIEAYIOMIMX KOHIEHTpanusax: (A) = 6monw/n, (B) = 2mons/n, (C) =
4mons/n, (/1) = 3mons/n. B paBHOBecHyro cuctemy ao6aBuian 4 Moib/n BemiectBa B. Bbi-
YHCIIUTHh HOBBIE PAaBHOBECHBIE KOHIIEHTPAIIH BEIIECTB.

Tema: «PacrBopbl. Teopusi 3J1eKTPOJTUTHYECKOH M CCOLUATAN
Bapuant Nel
1. PactBop comepxkut 0,1moms CaCl, u 0,1mom16 AICI; B 21 pactBopa. Kakosa momsipHas

koHieHTpanus noHa Cl” B pactBope?

2. pH 1-10° H pacTBopa ci1aboro 0OJHOKUCIOTHOTO OCHOBaHMSI paBeH 9. BpuncianTe KOHCTaHTY
JUCCOLMAIIMY OCHOBAHUS.

3. VYka3arb, He IPOU3BO/S BBIUNCIEHUN, B KAKOM U3 PACTBOPOB JBYX COJIEN paBHOW KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXOAs U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KoSe u Ky Te; NazsPO4 u NagHPO,.

4, Haitaure crenens ruapoausa cojieid u 3HadeHne pH 11 ux pacTBOpoB KOHIEHTPALIMHU



0.1momb/i1: NH4Br, KCIO, HCOONa.
5. ITPAQ,Cr,07 , npu 25°C paBHo 2107 . Brimagaer mu ocagox AgoCr,O7 mpu cMenmmBaHum

paBHbIX 00beMOB 0,05H pactBopoB AGNO3 u K,Cr,07? CteneHs AMCCONUALIMM 3THUX JICKTPOIUTOB
paBHa 90%.

6. Boerauciuts a u (H+) B 0,3M pacTBOpe yKCYCHOM KHUCIOTHI (K=1,8-10'5). Kaxkue 3Hauenust
MPUMYT 3TH BEITWYUHBI 1TOcie no0aBiaeHus Kk 151 pactBopa kuciaotsl 0,2monp CH3;COONa?
Koaddunuent akrusaoctu nonos f{CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOIS U3
HOJIAPU3AIIMOHHBIX MTPEICTABICHHH.

Bapuant Ne2
1. PactBop conepxkut 0,1mob - sxBuBanenToB (NH4)3PO4 B 200Mit pactBopa. KakoBa mossipHas

+
KoHleHTpanus nonoB NH4 B pactBope?
2. Boruncnute pH 0,001H pacTBOpa cepHOIl KUCIIOTHI.

3. VYka3zarb, He MPOU3BO/IS BHIYMCIICHHN, B KAKOM U3 PaCTBOPOB JIBYX COJICH paBHOM KOH-
nentpaun pH 6oibine win MeHbIne. OTBET 000CHYITE HCXOS U3 3aKOHOMEPHOCTH H3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos u NaClO.

4. Kakue BenmnuuHbI SBISIOTCA KOJTMYECTBEHHON XapaKTepUCTUKON MpoIiecca 3JIEKTPOIH -
THYeCKOU aucconmanuu? Jlaiire ux onpenenenue. Kakyroo U3 HUX ¥ MOYeMy Ha3bIBAIOT MTOCTOSIHHOM
BEITUYMHON?

5. Hatigure crenens ruapomsa NalOs u NalO B pactBopax konnentparuu 0,1 Mo/, 13
MIOJTYYECHHBIX JIaHHBIX CJIeTIaiiTe BBIBOJ O CPABHUTEIBHOM CHIIE KUCIIOT, 00Pa30BaBIINX TH COJIH.
Kn(HIO3)=1.6:10" ; Kn(H10)=2.3-10"".

6. Bremamaer iu BaSO, ipu 106aBieHnn pacTBOpa CEPHOM KUCIOTHI 00beMoM 100MIT ipu
koHieHntpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe o0beMa, eciii MoJIsipHast KOHIICHTPAITUS
HKBUBAJIEHTA 3TOT0 pacTBopa paBHa 0,2Momb/1.? byner nmu 1o0aBieHHOE KOJTHYECTBO CEPHOM KUCIOTHI
SKBUBAJICHTHBIM WJI NU30BITOYHBIM?

7. Croubko Moms NH,Cl crienryer no6asuts k 11 0,1M pacrBopa NH;OH(K=1,8-10"°) st Toro,
4T06BI KOHIEeHTpamus HoHoB OH™ crana uncnenso pasra Kn? Venosro mpumenm f(NH, )=1.

Tema: «OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIHH W JICKTPOXMMHYECKHE TPO-
LeCChI»
Bapuant Nel
1. 3aKOHYUTH COCTABIIEHUE YPABHEHHSI PEAKIMU U 110100paTh KO PHUIHUEHTH! MPOCTEHIIINM

crocooom: SO,+H3ASO4+H,0—H3ASO3+...

2. Hamumre ypaBHEHHUS peakifyii ¥ 0100paTh KOIP(UIIMEHTHI JICKTPOHHO-HOHHBIM METO/IOM:
MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYJISIPHOH (opme ypasrenue peakiun: [Fe(CN)s]® +H,0,—[Fe(CN)6]*+0,



4. Uemy paBHa MOJIIpHAs Macca SKBUBAJIICHTA TIEpMaHTaHaTa Kallusl KaK OKUCIHUTEs, €CITU 3TO
BEIIIECTBO B MPOIIECCE PEaKIIMKU BOCCTAHABIMBACTCS: a) 0 cynbdara mapranua (1) 6) mo nuokcuma
Maprasia B) 10 manranata kaiaus KoMnO,?

5. Byner nu paboTarh raJbBaHMYECKHI 3JIEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX 3JIEKTPOJIOB,
norpyxeHusix B 1 u 0,11 pactBopst KOH mipu 25°C, eciu kakyIiast CTENeHb JUCCONUAIMH PACTBOPOB
KOH cootBercTBenHO paBHbl 77 1 91%?

6. TanpBannyeckuii PJIEMEHT

(-)2Cr/2Cr3+ | H,S04 | (Pb) 3Ho/6H" (+)
o0Opa3oBaBIIClCS TPU KOPPO3UH XpOMa, OMASTHHOTO CO CBHHIIOM, JAET TOK CHUJIONW OA.
Kakas Macca Xxpoma OKUCIHUTCS M CKOJIBKO JINTPOB BOJIOPO/IA BBIACIHUTCA 32 55¢ paboThl ATOrO
aJieMeHTa?
7. MenHblil KyJIOHOMETP COEIMHEH MOCJIEA0BATENBHO C JIEKTPOIU3EPOM, B KOTOPOM HJIET

anekTposn3 BogHoro pactBopa AGNO3 Ha YyrobHBIX AJIEKTPOAAX (JalTe MOIHYIO CXeMY MPOLECCOB,
npoucxosamux mpu tekrponusze AGNO;3). Ha katone B KyToHOMETpe BBIACTUIOCH 1921 Menn, a B
anekTponusepe 450r cepebpa. Onpenenure BHIXO M0 TOKY B dnekTpoiausepe. Kakoii o6beMm 3aiimMer
BBIJICIUBILUICSA KMCIOPOJ, €CIIU OTOT 00beM usmeputs npu 10°C u nasnenun 9730311a?

Bapuant Ne2
1. 3aKOHYUTH COCTABJIICHUE YPABHEHUS PEAKINH U 110100paTh KOIPPHUIIHMEHTHI IPOCTEUIITUM

criocobom: HySO4+KI+KCIO;—KCl+ls...

2. Hanummre ypaBHeHus peakiuii u mogoopath K03)PHUIMEHTHI 3JIEKTPOHHO-UOHHBIM METOJIOM:
H,SO4+H,S+KMNnO4—S+...; HNO3+FeS,—

3. CoctaBuTh B MOJIEKYJISIpHOHM (opme ypaBHeHHe peakiuu: NoHa+1,— N+l

4, Kakyro maccy amoMuHusg MOKHO OKHCIUTE ¢ momotisio 0,11 0,251 K,Cr,07 o peakiiuu
A|+KszzO7+H2504—>A12(SO4)3+Cr2(804)3+KQSO4+H20.

5. DJIC ranbBannveckoii menu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPAIHIO 3JICKTPOIHUTA MPHU MOJIOKUTESIBHOM
ANIEKTPOJE, ecii K03 (PUIIMEHThl aKTUBHOCTH MOHA cepedpa B pacTBopax AGNO; mpu oTpHLaTeIbHOM
U TIOJIOKUTENBHOM 3J1eKTpojie paBHbI 0,945 u 0,750.

6. ITpu paboTe ranbBaHUYECKOT0 dJIEMEHTA

(-) 4A1/4A1 | H20, O | (Cr) 120H/6H,0, 30; (+)
o0Opa30BaBIIErocs MPH KOPPO3UH ATIOMUHUS, KOTOPBIM HaXOIUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpOMOBOM KaTtojie BoccTaHoBuioch 0,034 kucinopoaa.
Omnpenenure, HACKOJIBKO YMEHBIIWIACH IPU ITOM Macca ATOMUHHEBOIO 3JIEKTpoJa U
YeMy paBHaA CHJIa TOKA, IPOTEKIIIETO 110 BHEIIHEN 1IENH raJlbBAHUUECKOI0 3JIEMEHTA.
7. UYepes cepeOpsHbIN KyITOHOMETP MPOITYCKaJIM TOK B TeueHHE 34. AMIEpMeTp MOKa3bIBajl CUILY

Toka paBHyto 0,9A. Haiitu % norpemHocty, faBaeMblii aMIepMeTpoM, €CIIU 3a 3TO BpEMsI B
KYJIOHOMETpE Ha KaToje Bbiaenuiaoch 12,32r cepedpa.

Tema: «KoMnjekcHbIe CoOeTUHEHM S
Bapuant Nel
1. Hasparp komiekcubie coenunenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cly)]Cl, [PtCI;][AuCl,].



2. Hanwucates ¢popmynsl: a) rerpaiiononnaat(l) nuaaus™); 6) xmopun 6pomareTpaaMMu-
HakBaxpoma(lll); B) TppaMMHUHXIIOPOTUHUTPOKOOATIBT.

3. MoskHo 1 ocaauts uonsl Ni+ u3 pacteopa Ko[Ni(CN)4] 06bemom 11 1 C=0,1 Monb/1utp,
conepramero 0,2 Mois KCN(a=80%), ecin 106aButh 10™Moms cynbduaa avmonns? TIpu Kakoi Mt
KOHIIEHTPAIIUU CYIb(PHIa aMMOHHS HAYHET BBINIAATh OCATO0K? (HP(NiS)=2-10'28).

4. Omnpexnenurte THI THOPUIN3AIMH B CICAYIOMIMX KOMIUIEKCAX, a TaK )K€ H300pa3uTe ux

reomerpuueckyto ¢popmyiny: [AuCly] ; [PtCls]" .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. J11s OCaXkJICHHSI XJIOPUI-HOHOB, COCTABJISIFOIINX BHEIIHIOK chepy KOMIJICKCHOTO COSIUMHEHHUS,
u3 100m 0,02m pactBopa coenunenust CrClz-5H,0 nmotpedoBaniocs 20mit

0,2m pactBopa AgNOs. Tlo pe3ynbratam 3TOTO OMBITa COCTaBHTE KOOPIWHAIMOHHYIO (HOPMYITy
COCJTMHEHUS ¥ HA30BHTE €TO.
+
6. C JUraHIaMu c1aGoro WM CHIIBHOTO IOJIs KOMILIEKehl CO °* SBISFOTCS CHIIBHBIME

2+ .
OKHUCJIUTEISIMH, a KOMIUIEKChl CO”  TPOSBISIOT BOCCTAaHOBHUTENbHBIC cBoMcTBa? Kak 31O
o0psacuser TKII?

Bapuant Ne2
1. HasBats koMiuiekcubie coequaenus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanucats Gpopmynsi: a) ammunnentauuanodeppat(ll) narpus; 6) muruapokcoreTpa-
xyoporutatunat (IV) ammonus.

3. K 0,2m NiSO,4 mobasuau paBHbiii 00beM 2M NH3, BBIUHCITUTD [Ni]2+, €CII CUUTATh 4YTO B
pacTBOpe 06pasyercst kommrekcHbiit moH [Ni(NHz)s]*+.

4- . 4-
4. B kommiekcax [CO(NO,)g]™ u [Ni(CNS)g]™ nuranasr o6agaroT cuiibHbIM mojieM. CocTaBbTe
YHEPTeTUYECKYIO cXeMy oOpa3zoBaHus cBsizeld (Meton BC) B 3THX KOMILIEKCAX U YKQKUTE MarHUTHBIC
CBOWCTBA KOMIUIEKCOB.

5. Onpenenure KOOPAMHAIMOHHOE YHCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

7
6. Kaxkas onektponnas kouduryparws, d° wm d’, naer Gonsiee snauenne Ecyr s
OKTa3APHUICCKUX BBICOKOCITMHOBBIX U HU3KOCIIMHOBBIX KOMIIIEKCOB?

Tema: «uaementsl VIIA, VIA, VA rpynm»

Bapuant Nel
1. DkcnepuMeHTaTbHO ycTanoBieHo, yto KCIO, pasnaraercs okono 400°C, HCIO4 u Cl,07 npu

HarpeBaHUU B3pbIBAIOTCs, pa3daBieHHble pacTBopbl HCIO, BionHe crabuinbHbl. [lokaxuTre CTpyKTypy
3THUX coenHeHUH. Kak MOXKHO OOBSICHUTH pa3inuyue B UX yCTOWIMBOCTH?

2. OOBSACHUTD PA3TUUHBINA XapaKTep B3aUMOACHCTBUS raJIOr€HUI0B IIEIOYHBIX MeTaoB ¢ HyS04
(xoH11.). HanucaTh ypaBHEHHS peaKivid.

3. 3akoHuMTE ypaBHEHUS peakiuil. PaccraBbre K03 HUIMEHTH HOHHOAIEKTPOHHBIM METOIOM.

8.) H2S0,4 + Cl, + H,O — F) Se+Cl, + H,O —
6) CaOCl, + NaBr + H,O — IL) Kl + H,SO5 —
B) SO, + NalO3; + H,O — e) Sb,03 + Bry + KOH —



4. CpaBHUTE CTPOEHNE KPUCTAIUIOB KUCIOPO/1a, CEPHI, CENEHA, TeJTypa U nojoHus. Kak
U3MEHSIOTCS TEMIIepaTyphl IJIaBICHHS U KUTIEHUS B 3TOM psay? Uem 310 oObsacHseTca? Kakue u3
IIEPEYUCIICHHBIX ITPOCTBIX BEILECTB OTHOCATCS K AUDJIEKTPUKAM, a KAKHE - K ITOJIyIIPOBOJIHUKAM?

5. [ToctpoiiTe rpaduk 3aBUCKIMOCTH OT MOPSAKOBOIO HOMEpa aTOMHOTO pajinyca, epBOi
SHEPIrUH NOHU3ALMU U CPOJCTBA K MIEKTPOHY I aTOMOB P-2J1€MEHTOB VI rpynmsl.

6. OnuiuTe CTPYKTYPbl OKCHUJIOB P-3JIEMEHTOB V TPYNIIbI B MATUBAJIEHTHOM COCTOSIHUM, CBSI3H,
YCTOHYHBOCTh, OKHCIIUTEIIEHO-BOCCTAHOBUTEIILHBIC CBOMCTBA M KUCIIOTHYIO (DYHKIIHIO.

7. [IpuBeaute npuMepsl peakuii, WUTFOCTPUPYIOLUE OKUCIUTENbHbBIE, BOCCTAHOBUTEIbHBIE
CBOICTBa, a TaKXKe MpUMeEPHI AucipornopuronupoBanus noHa NO; (IOKaKkuUTe CTPYKTYpy aHUOHA,
CBSI3H, YCTOMYMBOCTB).

Bapuant Ne2
1. N3o6pa3ute snekTpoHHbIE GOPMYIBI CTPOEHUS MOJIeKYN (propa, hTopoBoopoaa, hTopuaa

kamus. Kax 06pa3yeTc;I CBA3b B MOJICKYJIAX 3TUX BeH_IeCTB?

2. CocraBbTe YpaBHCHHUA XUMUYCCKUX peaKHHﬁ, MOKa3bIBAIOIIME B3aUMOICHCTBUE JIUTUS C
XJIOPpOM, ITOPOMIKA KEJI€3a C XJIOPpOM, BSaHMOHeﬁCTBHe XJiopa € BOI[Oﬁ U ropsAa4uM pacTBOpPOM LICTIOYH.

3. 3aKOHUYNTE YpaBHEHMsI peaKUUi U YpaBHINTE HOHHO-3JIEKTPOHHBIM METOJIOM:

a) SeO, + H,0O + SO, — F) N3.28203 + H2504(K0HL{.) —

6) Al,Se;+ HCI(P336) — n) A1Cl3 + H,S + H,O —
B) KO, + CO; —
4. Berancnure maccoByro goio (%) KCIOs, eciu 6,5 T pactBopa, pearupys ¢ nuzobirkom Kl B

CepHOKHCIIOM pacTBope, oOpasyert 0,635 r iona.

5. [IpuBenuTe mpuMepsl peaklinii, B KOTOPBIX CEPA UTPAET POJIb COOTBETCTBEHHO OKUCIUTEINS U
BoccTaHOBUTENSL. OOBSICHUTE BOZMOKHOCTh X MPOTEKAHUs, UCTIOIB3Ys 3HaueHust E°298
nonypeakuuid. KakoBbl yCnoBus, 6JaronpusITCTBYIONIUE PeaKIMK JUCTIPOTIOP- IHOHUPOBAHUS
HEMETAJJIOB?

6. I[To  yMeHbILIEHUIO TEPMUYECKON YCTOWYMBOCTH O€3BOIHBIE HUTPATHI(") pacroaratorcs B
CIEAYIOLIMN PsAJl: HUTPAThI IIEJTOYHBIX METAJIOB (575-6750C), HUTPATHI IETOYHO3EMENBHBIX
meramos(575-560°C), murpatst Co (I1), Ni (1), Cu (11); Zn (11) (270-350°C), Be (125°C), Cr (111)
(50°C), HNO3 (na cBety npu 00BIYHBIX yCIIOBHSIX). Kak MOKHO OOBSACHUTH MAICHHE YCTOMYMBOCTH B
YKa3aHHOM psiay?

7. Onumare ctpyktypy NH20H u N,, ocHOBHEIE CBOHCTBA, CITOCOOHOCTH K aCCOIHAIIHH
MOJIEKYJI, CAMOMOHHU3ALNH, K B3aumoaercTBuio ¢ HyO u kucmotaMu, K TPOSIBIEHUIO OKUCIUTEIBHBIX U
BOCCTAHOBUTEJBHBIX CBOMCTB. [IpuBeInTE ypaBHEHUS pEaKIIUN.

Tema: «Qaementsl IVA - 111A rpynm»

Bapuant Nel
1. B okcocoequnenusix 6opa (I1I) cpenree mexbsaaepHoe paccTosiHie 0g0 B TPEYTOIbHBIX
crpykrypax (BOj3) paBuo 0,136 um, a B rerpasapuueckux (BOy) - 0,148 um. Kak 00bsCHUTE paziudne
ds0 B ctpykTypHBIX eaunuiax (BO3) u (BO4)? Onumure crpoenne monekyinsl H3BO3 u kpucTamios
O6opHoit kucnoThl. B uem oco6ennoctu nonusanuu H3BO3 B BogHbIX pacTBopax? KakoBa nx cuia?



2. Onummre ctpoenue terparanoreanioB C. Kak namenstores B psagy CF4 - CCly - CBry - Cly
dchai, EcBsizu, S°298 , AG°298 , TemmepaTypbl IUTaBJICHUS U KUTICHUS, TEPMHYECKAsi YCTOHYUBOCTD.
KakoBa xumuueckasi akTUBHOCTb JIaHHBIX COCTUHEHUN? Y paBHEHUS pEAKIIUH.

3. 3aKOHUYNTE YPaBHCHUS PEaKIIHN:

a). In,03 + C+ Cl, — r). TIC1 + KCI —

0).In(OH)3 + NaOH — n). B+ NaOH + O; —

B). T1,CO3 + H,O + CO; — e). BFs + H,O —
4, JlaiiTe XapaKTEpHCTHKY IIPOCTHIM BeliecTBaM dyeMeHToB |VA rpynmnel. [Tokakure n3sMeHeHus
(1)I/I3I/ILICCKI/IX U XUMHUYCCKUX CBOI\/'ICTB, TCMIICPATYPHI TUIABJIICHUS U KUIICHU A, AHaTOM-

5. Cpasuute AG°298 peaknuit B3aumoaeiicteust T1,0 u T1,03 ¢ Bogoii B pacuere Ha 1 MOb
H20(x.), Kak U3MEHSIFOTCSI KUCJIIOTHO-OCHOBHBIE CBOMCTBA OKCH/IOB ¥ THIPOKCU/IOB C MOBBILIEHUEM
CTETNIEHU OKUCIIECHUs?

Bapuant Ne2.
1. Uem 00bscHsETCS 60bIIOE pazHOOOpa3ue okcobopaToB? M3 KakuX CTPYKTYPHBIX €IUHUIL

noctpoeHsl HoHBI cocTaBa B0, kpucramio NaBO, u Ca(BOy), , eciu dgo-

0.137 um? CocraBbTe CTPYKTypHYIO (GopMyiy Tpumerabopar woHa (kpuctamuia NaBO2) wu
nonuMetabopat-uona (kpuctamut Ca(BO3),).
2. [IpuBenute snexrponnsie KoHPuUrypauuu monekyinsl CN u nonoB CN™ u CN+. [Touemy non

CN" umeer 6onbliee MeXbsEpHOE PacCTOSTHUE 10 cpaBHEeHUIO ¢ MoJieKynoil CN. CpaBHuTe 3HaUeHUS
SHEPruu JAUCCOLIMANU U 00BsiIcHUTE XapakTep ux uzMeneHus B psay CN™ - CN - CN+. [Touemy
monekyia CN nmeer BbICOKOE 3HaUeHHE CPOJICTBA K 3J1eKTpoHy (3,7 3B) u sHeprun nonuzamuu (14,2
5B).

3. Jlonuiure ypaBHEHUs PEaKLIMii:

a). N,B4O7 + H2804(K) + CoHsOH— r). A1,03 + N,Os —

0).Bls + H,SO4(K.) + H20—  1). Nag[AlFg] + NaOH —

B). Al + HNO3(p.)— e). Ga + Na,CO3(x.) + H,O —
4, Oxapakrepu3syiite coeaqunenus 3eMeHToB IVA rpynisl co crenenbro okucienus +2. KakoBbl
KHCJIOTHO-OCHOBHBIE M OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA JIAHHBIX COSTUHEHUH.

IloaTBEpANTE YPABHEHUSAMH PEAKIIMIA.

S. O0bsicauTe peskoe paznuuue t . GaF; (1000°C) u GaCls (78°C), InF; (1172 °C) u InC13
(586°C). OnumuTe CTPYKTYPBI COEAMHEHUN U XapaKTep CBSI3EH.

Tema: «9uaementsi |11B, VB, VB rpynn»

Bapuant Nel
1. JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY JIAaHTAaHUAAM U aKTUHUAM, KaKUe 3JIEMEHTHI Ooliee
PEaKIIMOHHOCTIOCOOHBI, KAaKUe OKCUbI U THIPOKCHIBI OoJiee ycToiuuBel. Kak uaMensiercs ux
KHCJIOTHO-OCHOBHOM XapakTep.

2. Kak u3meHsieTcst ycToiiunBoCTh coequHeHuid T1 - Zr - Hf B cBsI3u ¢ M3MeHeHHeM cTeneHu
OKHCJICHUS 3TUX 31eMeHTOB? [Touemy?
3. Kakue nporeccbl BO3MOXHBI ITPU paCTBOPEHUU:

HfCl; + FeCl;—

TaCls + Kl—

V7,05 + NaOH—
Nb,Os + H,SO4 —



4, Kakwue xommiaekcsr 06paszyroT V, Nb, Ta. Kak u3mensiercst uX yCTORYHBOCTH?

5. Kakas macca BaHajiaTa aMMOHHUS C MacCOBOH JtoJieit mpumeceit 25% notpeOyercst st
noydeHus 9,1 r okcuna Bananus (V)? Kakoit o0beM amMuaka (H.y.) Ipy 3TOM BbIIETUTCS? Beixon
npoaykTa peakuuu coctanisieT 70%.

Bapuant Ne 2
1. Kakas cons ScCls, Yds, LaCl3, VClg, TiCls umeet 6omabie pH B BogaoM pactBope? ITouemy?
Hanummte ypaBHEHUS THIPOJIH3A.
2. Uto npou30oiaeT Npu B3auMOICUCTBUU
3. Ta+ HF + HNOz;——
Ti +HCl—

Zr0; + Ko,COz—

ZrO(NO3); + Zn + HC1 —
4, Hcxons u3 xapaktepHoro koopauHanuonuoro uucia T1 (I1I), oobscaute ctpoenue TiFs, TiOs,
TiBrs, Tils, TiCls. ITouemy npu 00br4HbIX yenoBusax TICl; — KpHCTAIUIMYECKOE BEHIECTBO, B TO
Bpems kak TICly — xuakocth? Ompenenute CTpyKTYpy, YCTOHYMBOCTh, CBOWCTBA I'aJIOr€HUIOB V,
Nb, Ta.
5. Berancnmute AG®;9g peakimu paznoxerns NH,VO3(x) ¢ o6pazoBanuem V,0s u ra3000pa3HbIx
NHs u H>O, ectn AH98= 195,02 xJ[x/Moib V205, AS®98 = 423,86 IIx/rpan monb V205, Kakoi
(dakTop - SHTAIBIUIHBIN WM SHTPOIUUHBIN - ONpeiesisieT HalpaBieHUe POTEKaHus polecca u
nouemy? Kakue ycrnoBust HEOOXOAMMBI [Tl IPOTEKAHUs TIporiecca?

Tema: «Qaementsl VIB - VIIB rpymm»

Bapuant Nel
1. UYeM MO>KHO pacTBOPUTH XPOM, pEHUIL, TP KakuX ycioBusax? Ha yem ocHoBaHO ux paznuyue?
2. Kakue BemecTBa 00pa3yroTcs Ipy B3auMOJIeHCTBUN:

a) Na[Cr(OH)4] + H,O + H,SO4 —

6) ReO, + Br,; + H,O —

B) WO3+ Kl + H,SO4—

r) WO; + KF (u30) —
3. Onpeenutb cTpykTypy Komiuiexcos [Mn(H20)6]*"; [Mn(Cr)s]*; [WFg]*. Kakoit u3 s1ux
KOMIUIEKCOB OoJiee yCTOHUuB?
4. Moryt i1 IMeTh OTPHIIATEIbHYIO CTereHb OKucaeHuss Cr u Mn B CBOMX COEIMHEHUSX;
OTIPEJICTINTh X CTPYKTYPY, YCTOHUMUBOCTD.

Bapuant Ne 2
1. MoxHo 11 ioyuuTh MeTautbl u3 Na,W0,; KoMn04; KoCrO,4. TepmonnaamMudecku
000CHOBATE.
2. 3aKOHYUTE YPAaBHEHHUE PEAKIIMIL:

a) K,CrO7; + SnC1l, + HC1 —
0) MnO,+ H,SO, —

B) MnO, + PBO, + H,SO, —

F) KIO3; + MnSO4 + H,SO4 —

3. Ompenenure CTPYKTYypy, KOOpIUHAIIMOHHBIE Yncia B coequHeHnsx: Na[MnS4]; Na [MnQOg];
Na[WO,]; Naz[VoO3C1s]; Na[WFs]. Kakoe coenunenue 6oee yCTORIHBO?
4. Cpasnure t mnasnenus, kunenust Mo, Cr, Mn, Re. O0bsicHUTE IPUUUHBI TAKOT'O U3MEHEHHSI.

Tema: «Jaements! VIII B rpynnsn

Bapuant Nel
1. [TpunsTo aBosKMM 06pa3om moapasaenaTh d-3mementst YIII rpymmer Ha: 1)cemelicTBa xenesa
¥ IUIaTUHOBBIX; 2) Tpuajsl Fe - Ru -Os,Co-Rh-Ir, Ni -Pd - Pt. Kakue ¢akTops! KiaayTcst B OCHOBY



TOTO U Apyroro aeneHusi? OTBeT 000CHYTe, IPUBEIS apTyMEHTHI 33 ¥ IPOTUB TOTO U APYroro
JIeTICHUSL.

2. [TpuBenure mpumeps! coenuaeHnit koobanbTta (0), poaus (0) u upuaus (0). KakoBo, ux
CTPOCHHE U CBOWCTBA.
3. Kakyro reomerpraeckyro kondurypanuio umetor nonst [Ni (CN)4]* u [Ni (NH3)s]** Uem

ONpeJIEISeTCs Pa3Inire B UX CTPOCHUU?
4, a) RuO4 + HBr—H; [RuBrg] + ; 6) K4 [Fe (CN)g] +1, —
B) K;0sO4 + O, + H,O —
5. Cwmech Cu u Fe, conepxxanue Fe B kotopoit 60%, o6paboTtanu pacrBopom pa3d. H2S04, ipu
3TOM BhIIEIMWIOCH 112 Mi1. raza. OnpenenuTe Maccy UCXOIHON CMECH.

Bapuant Ne 2.
1. Ha ocHoBe cTpyKTyphl aTOMOB U 3HaYeHHUH (PU3NKO-XUMUYECKUX KOHCTAHT MPOCTHIX U
CJIOXHBIX BEIIECTB YKAKUTE CXOHBIC U pa3INIHbIE CBOKCTBA dneMeHToB Fe - Ru- Os. Otser
MOJITBEPAUTE YPABHEHUSIMU COOTBETCTBYIOIINX PEAKIIUM.

2. CpaBuute BoccraHoBuTenbHbIe cBolicTBa Fe (OH), — Co (OH); - Ni (OH),. HanumuTe
yYpaBHEHUS PeaKLMil OKMCICHUS TaHHBIX coequHeHni. OTBET apryMeHTHpYHTE.
3. CpaBHute ycToitunBoCcTbh rajgorenuanbix komiwiekcos Pt (1) u Pd (I1). daiite ucuepnbiBaromuii

OTBET Ha OCHOBAaHUU 3HAYECHUN Kyeor. JAHHBIX KOMIUIEKCOB.
4, a) IrFg+H20— 6) K;,0s04 + O, + H,0 —
B) K,RuO4 + H,SO4 —
5. B 00pa3iie MarHUTOTOPCKOM KEJIe3HOH pyabl coaepkanock 60% xenesa B Buje Fes0y
(marnetut). Kakomy copepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?

Kpumepuu oyenku omeema cmyoenma npu 6bIn0JHeHUU KOHMPOAbHOU padomul

Ouenka TpeGoBanus k 3HAaHUAM
OTIIMYHO IPUBEICHBl TMOJIHBIE TPAaBUJIbHBIE pELICHUS, OTBETHl I'PAMOTHO
apryMEeHTHPOBAHbI
XOpO1IO JIOTIYIIEHbl HE3HAUUTENbHBIE MOIPEUIHOCTH MPU OTBETAaX HAa BOIPOCHI,
aprymeHTanus Obluia He TTOJIHON
YZIOBJIETBOPUTEID B oTBeTax Ha HEKOTOpBIE BONPOCHI JOMYILIEHBI IPyOble OMNOKH, YacTb
HO BBIBOJIOB HE apryMEHTHPOBaHA WJIM apT'yMEHTHPOBAaHA HEMPABUIILHO
HEYJIOBJIIETBOPUTE OtBersl Ha 50 wu Oosee % BONMPOCOB OMIMOOYHBI, OOJBLIIMHCTBO
JIBHO BBIBOJIOB HE apI'yMEHTHPOBAHbI WM apTYMEHTHPOBAaHbI HEMPABHIIBHO

Ilpumepnvie eapuanmol mecmoguvix 3a0aHUil

Tema: «OcHOBHBIC MOHATHS U 3aKOHBI XMMHH. DKBHBAJICHT»
Bapuanr Ne 1
1. ®akTop >KBUBAJIEHTHOCTHU COJIU

1) 1/ocHOBHOCTB

2) 1/9ucio KaTHOHOB * BaJIGHTHOCTh KATHOHOB

3) 1/KMCIOTHOCTD

4)1/4mncno aToMOB 3J€eMeHTa * BaJIEeHTHOCTD 3JI€MEHTa
2. ®DaxTOp SKBHBAJCHTHOCTH OCHOBaHUS

1) 1/ocHOBHOCTH
2) 1/aucno KaTHOHOB * BaJICHTHOCTH KATHOHOB
3) 1/KHUCIOTHOCTH




~

10.

4) 1/aucno ATOMOB DJIEMEHTA * BaJICHTHOCTH dJIEMEHTA

[TnoTHOCTH ra3a no reauto paBHa 11, IIOTHOCTH ra3a no HEOHY

1)2,2 2)1,1 3)20 4)44
IIpu cropanmu 4*10°® kr yriaepona uucio momexyn CO, paBHO

1) 210 2) 2%10®  3)2*10%  4)2*10%

DKBUBAJICHT UCXOHBIX BEIIECTB B PEAKITUU
H,C,04 + Ca(OH)z = CaC,04 + H,O

1) 1/2, 1/22)1, 1/2 3)1/2,1 41,1
O06nem (B 1), 3aHUMaeMblid 5,25 T azota npu26°C u naBnenuun 98,9 xlla # # #
MaccoBble 101 TAJIOT€HA B TAJIOTEHUIC METaJIa U KUCJIOPOJia B €r0 OKCUIE COOTBETCTBEHHO
paBHbl 68,35% u 15,4%. Ha3zBanue ranorena # # #
Bbpom maccoit 0,4586 r BeiTecHsieT u3 pactsopa Kl o maccoii 0,7280 r, KOTOpbIi B3auMO-
neiictByeT ¢ metamuioM maccoi 0,5935 r. MonspHas Mmacca SKBHUBaJIGHTa METallia B I/MOITb
[{uak pearupyet ¢ n30bITKOM BOJbI B TiestouHo# cpene (NaOH) ¢ obpazoBanuem 5,6 11 raza
(H.y.). DKBHBQJIEHTHOE KOJMYECTBO BEIIECTBA IIUHKA B MOJIb.

BapuanT Ne 2
@DaKkTOp IKBUBAJIEHTHOCTU KUCIOTHI

1) 1/KHCIOTHOCTH
2) 1/0CHOBHOCTB
3) 1/umciio aToMOB 37IeMeHTa * BAaJIEHTHOCTH dJIEMEHTa
4) 1/4MC0 KAaTHOHOB * BaJICHTHOCTh KATHOHOB
@DakTOp 3KBUBAICHTHOCTU OKCHJIA
1) 1/umcno KAaTHOHOB * BaJIGHTHOCTb KATHOHOB
2) 1/ocHOBHOCTH
3) 1/4mcia0 aTOMOB 3JIeMEHTa * BaJIEHTHOCTD 3JICMEHTA
4) 1/KMCIOTHOCTH
Macca (B rpammax) 0,25 MOb OKCHJIA JIUTHUS
1)5,75 2)6,2 3)7,5 4)9,25
KonuuecTBo BemecTBa (Moib), coaepkamieecs B 37,6 r Hutpara meau (I1)
1)0,3 2)3,353)0,2 4)5
OxuH MOJH BOZBI IPH H.y. 3aHUMAET 00beM

1) 18 Mn2) 118 n 3)22,4 01 4)22,4 M1
I[InmoTHOCTH ra3a mo BO3yXYy paBHa 1,17, MOJICKYJIAIpHAA MaccCa rasa

Macca (B rpammMax) HaTpus B 35,1 T XJiopuaa HaTpus paBHa
Ha neittpanu3zamnuio 3 r H3AsO, uzpacxonosanoch 2,366 1 KOH. OcHOBHOCTH KHCTIOTHI

N3 48,15 r okcnja MeTauia MOKHO MOIY4YuTh 88,65 T ero HuTpara. MossipHas Macca
HKBUBAJIEHTA JIByXBAJIEHTHOI'O METaJia B I/MOJIb

Tema: «OcCHOBHBIE KJIACCHI HECOPTAHMYECKHX COCJUHEHHID»
Bapuant Nel

1.

dopmyna KpUcTauIoruapara cyibdara HaTpus, Macca KOTOPOTO Mpu 00€3BOKUBAHUU
ymenbmminachk Ha 47%

1) Na,SO,4 * 2H,0 2) Na,SO4 * 7H,0
3) Na,SO4 * sH,0 4) Na,SO,4 * 6H,0



1)
2)
3)
4)

KapOoHnar xanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

1) CO,, SO,, H3PO, 2) CO, KOH, HC1
3) BaC1l,, HNO3, szSO4 4) KHSO,4, NaOH, SO;
OnHOBpEMEHHO HE MOTYT HAXOJUTCSI B paCTBOPE BEIIeCTBAa Habopa

l)NaZSO4 u HC1 2) NaOH u H,SO,4
3) NaC1l u H,SO,4 4) NaOH u K,SO,4
OI[HOBpeMeHHO B paCTBOPEC MOI'YT HAXOJUTCA MOHBI

1) Ni**, K*, S0.%, I 2) Pb?*, $%, CH3COO; Ba**
3)NH,", PO,>,Ca®" F  4) A1* Fe*, COs*, Br
VY CcTaHOBUTH COOTBETCTBUE MCXKAY BCIICCTBOM U CBOWCTBAMU

l: a3oTHas kuciaoTa  A: B3aMMOJEICTBHE C COJIIMU MeAH ¢ 00pa30BaHUEM OCa/IKa
2: ruapokcun Hatpust  b: B3aumonelicTBue ¢ consimMu Oapusi ¢ 00pa3oBaHUEM OCaIKa
3: consHas kucnora  B: B3auMmoJelCTBUE C cepoil P HarpeBaHUU

4: cynbdat amomunus [': B3auMoaeicTBUE ¢ IIMHKOM ¢ 00pa30BaHUEM BOJIOPO/Ia

KonngecTBo BO3MOKHBIX colieii oopa3zoBanubix H3S04 u Al(OH)
1) 4 2)1 3) 2 4)3 5)5

BapuanT Ne 2

[Muapun onHOBaIEHTHOTO MeTaia coaepxkut 12,5% Bogopoaa o macce.
1) cepebpo 2) HaTpuid 3) nuTHit 4)30J10TO
Jlrokcu yriiepojia MOJKET pearnpoBaTh ¢ BEIIeCTBAMH Habopa
1) CaO, (NH,4)>C03 pactBop, HNO3;  2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,S0Oy, pacteop BaCl, 4) CuS04, NH3, NaOH
OHOBpEMEHHO HE MOTYT HaXOJHUTCS B PaCTBOPE BelllecTBa Habopa

1) BaCl, u NaNO; 2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4
KI/ICHYIO COJIb MOJKHO IIOJIYYHUTH B BOIHOM cpeace 1nmpu B3aMMOJEHCTBUMN

1) LiOH u HBr 2)CsOH u P;0s
3) Mg(OH), 1 HCOOH4) AlOH); 1 N,03
OI[HOBpeMCHHO B paCTBOPC MOT'YT HAXOAUTCA HOHBI

1) Ba**, Na*, F, CO*
2) Ag’, Ca?*, Br, NO3
3) Zn** ,NH," , OH", I
4) Cu®*, AP, CI', SO

Y CcTaHOBUTE COOTBETCTBHE MCKIAY BCIICCTBOM U cImocoOoM ero pacno3HaHuA:

l: yrnekucnsiii a3 A: BO3ropaHue TJICIOLIEH JIyYHHBI

aMMHaK b: Bo3ropanune ¢ XapakTepHbIM 3ByKOM

KHUCJIOPOT B: nomyTHeHHE W3BECTKOBOM BOJIBI

BOJIOPO]I I': m3MeHeHne OKpacku BIAKHOW WHIUKATOPHOU OyMakKKu

Y CcTaHOBUTE COOTBETCTBUE MECXKAY BEIICCTBOM U CBOMCTBAMM:

1) a3oTHas KUCIIOTA A B3aMMOJICHCTBHE C COJIIMU MM ¢ 00pa30BaHUEM OCaJIKa



2) THIpOKCU HATpusi b: B3aumojeiicTBUe ¢ cosiMu Oapusi ¢ 00pa3oBaHUEM OCaIKa

3) cossiHas KHCI0Ta B: B3aumopelicTBHE ¢ cepoil IIPU HarpeBaHUU

4) cynbdat amoMuHus [: B3aMMOJIEHCTBUE C IIMHKOM C 00pa30BaHUEM BOIOPO/IA

8. B pesynbrare ciaenyromux mpeBpaiieHui

Si02+C Ca HCl

02 Ca3(P04)2

Ca3(PO4), X1 X2
Xs
o0pa3yeTcs KOHEUHBIH TPOIYKT X5

1) Ca(HPO4)2 2) CaHPO, 3) CaHPO4*2H,0 4) Ca,P,04

X3 X4

Tema: «CTpoe}me aToMa. HepI/IOIlH'leCKI/Iﬁ 3aKOH H [epuoauveckast CHCTEMaA

xuMHu4ecknux 3jeMeHToB /.M. MeHaeieeBa»

Bapuanr Ne 1
1. N30osnexTpoHHBIE aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni** 3) Fe**, Fe**  4) Co®*, Mn
2. DIeKTpoHHas EMKOCTb f -II0IYPOBHS

1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBa K JIEKTPOHY B MEPUOJIE

1) He u3meHseTcs 2) yMeHbIlIaeTCst
3) yBenuuuBaeTcs 4) ocTaroTCsl MOCTOSIHHON
4. Pa3pemieHHbIN HA0OP KBAaHTOBBIX YUCEN IJEKTPOHA

Hn=3,1=0m=1 2)n=2,1=1
3)n=3,1=2,m=-14)n=3,1=2,
5. Haummenbmmii pannyc umeer MoH

1) Cs 2)Ba’* 3)Te?4) I
6. Mopens aToMa, coznannas J.Pesepdopaom Ha3pIBaeTCs

7. Ywmcno ypOBHGfI Yy aToMa onpeaAcIsaCTCa KBAaHTOBBIM YHCJIOM

8. 3HCpFI/I$I OTpbIBA 3JICKTPOHA OT aTOMAa HA3bIBACTCA BHCpPHCﬁ

9. Ecmu anexTpoH aenaet BoIoop Mexkay 4d v 5 S aTOMHO#M OpOHUTAIBbIO, TO ATOM COAEPIKUT

-3JIEKTPOHOB

10. YcTaHOBHTH COOTBETCTBUE MEXKY AIEKTPOHHBIMU KOHPHUTYPAUSIMU ¥ XUMHYECKHMH 4ac-

THLIAMHA
1: 1s%25%2p®3s%3p  A: Na*
2: 1s725%2p°3s%3p°  B: N
3: 1s%25%2p° B: §%
4: 1s%25°2p° I: Al

11. Pacrosniokuth B MPaBUIIBHOM MOCJEI0BATEILHOCTH 3a0JHEHHSI SHEPreTUYECKUX O lypOBHEN

B aTOMax



A:5s b:4d B:3d I:5p H:6s E:4p

Bapuant Ne 2
1. W3031eKTpoHHBIE aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni**  3) Fe**, Fe** 4) Co®*, Mn
2. Ha6op xBanToBbIxX umcen N =3, | = 1, s =+1/2 umeer

1)Si  2)Al 3)Cl 4S 5)P
3. OI[I/IHaKOBOG KOJINYCCTBO 3JICKTPOHOB Y HOHOB

1) Ba**, Mg?*, Cd** 2) Ba’+, I, Te”  3)Hg*,I,Sn  4) I, Cd**, sn*
4. DneKTpoHHas EMKOCTb { -IIOYpOBHS

1)6 2)14 3)10 4)18
5. DHeprus MOHU3ALUU B IpyIIEe

1) He U3MeHsIETCS 2) yBEIUYHBACTCS
3) ymenbiaercss 4) 0CTatoTCs OCTOSHHOM
6. AToMHbIe opOuTanu Aa0T cymmy N+ 1=9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 6s
7. Yucio HecnapeHHBIX AEKTPOHOB B aTOME XpOMa B HEBO30YKIEHHOM COCTOSIHUHU

8. Dmueprus nonusanuu atoma Ca (3B): I; = 6,113; I, = 11,871; I3 =51, 21. TpeThs sHEPTUS KO-
HU3AILUU PE3KO BO3PACTAET U3-3a OTPHIBA JIEKTpOHA

9. 9.Yucno opburaneii y aToMa onpeaenseTcs KBAaHTOBBIM YHCIIOM

10. YcTaHOBHTH COOTBETCTBUE MEXKY HIEKTPOHHBIMU KOHPHUTYPAUAMU ¥ XUMUYECKIMH 4ac-
THLIAMUA

1) 15%25%2p°3523p®4s°3d° A:F
2) 15°25%2p°35°3p®4s3d® B: C
3) 1s°2s%2p° B:
4) 1s°25%2p° r

Tema: «XuMH4YecKkas CBA3b)»
Bapuanr Ne 1
1. B psany BomoponHbIX coennHeHmid ameMeHToB VI A rpymmer: HoO - H” - HySe monsipHOCTS

cBs3u D - H

1) yBenmuumBaercs
2) He U3MCHsETCS
3) yMmeHbLIaeTCs
4) cHayaja yMEHbBIIAETCS, TOTOM YBEIMYHNBACTCS

2. Tonbko KOBaJIEHTHAS CBSI3b UMEET MECTO B COSTMHEHUU C POPMYITOi

1) Ba(OH)2 2) NH4N03 3) H2804 4) LizCOg
3. AroM yriepoja B BO30YX/I€HHOM COCTOSIHUU 00pa3yer



1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUCT YETHIPEX HECIIAPEHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 3a CYET JABYX HECHAPEHHBIX AIICKTPOHOB U HETOACICHHOM IEKTPOHHOU
napsl

3) HH OJIHOH, aTOM yIJIepo/ia B HEBO30YKIEHHOM COCTOSTHUM XUMHUUECKHX CBS3EH HE
obpazyer

4) 1Be CBSI3M, 3a CUCT JIBYX HECHIAPCHHBIX JJIEKTPOHOB

4. BemiecTBo, KOTOpOE HE MOT'YT 0OPa30BbIBATh BOJOPOIHYIO CBS3b

1) H,0 2) HF 3)HN;3 4) HI
5. Sp° ruGpUAM3ALIS PEATH3yeTCs TOIHOCTBIO

1) SO, 2) CH, 3) SO;3 4) C10
6. YCTaHOBHUTH COOTBETCTBUE MEXAY (PU3MUECKUMH CBOMCTBAMH M TUIIAMU KPHCTALTHYECKUX
pemeTox

1: KOBKOCTh

2: HU3Kas TeMIeparypa KUICHHs

3: BbICOKas TBEPAOCTh

4: snekTpudeckasl IpoBOJIMMOCTh PacTBOpa
A: atomHas

b: metannuyueckas

B: nonnas

I': MmonexynspHas

BapuanT Ne 2

1. N30osnexTpoHHBIC aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni** 3) Fe®*, Fe**  4) Co®, Mn

2. HaGop xBanToBbIX uricen N =3, | = 1, s =+1/2 umeer
1) Si
2) Al
3) Cl
4) S
5P
3. OaMHAKOBOE KOJIHMYECTBO JICKTPOHOB Yy HOHOB
1) Ba2+, Mgz+, Cd2+
2) Ba®*, I, Te?*
3) Hg?*, I, Sn**
4) I, cd*, sn**
4. DneKTpOoHHAs EMKOCTh {J -TIOAYPOBHS
1)6
2) 14
3) 10
4) 18
5. DHeprust HOHU3AIMH B TPYIIIE
1) He u3MeHsieTcs
2) yBEINYHBAETCS
3) yMeHbIIaeTcst
4) oCTaroTCs MOCTOSTHHOM

6. AToMHbIC opOUTaNU Aar0T cymmy N+ 1 =9



1) 6f, 7d, 8p
2) 5f, 7p, 8s
3) 4f, 5d, 6p
4) 4d, 5p, 65
7. UYwucno HecllapeHHbIX JIEKTPOHOB B aTOME XpOMa B HEBO30YKIECHHOM
COCTOAHUN

8. Dueprus monmsanuu atoma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs sHEpTHS HO-
HU3ALHUU PE3KO BO3PACTacT U3-3a OTPHIBA
3JIEKTPOHA

9. 9.Yucno opburaneii y aToma ornpeaensiercs KBaHTOBBIM YHCIIOM

10. YcTaHOBHUTH COOTBETCTBUE MEXKY FIEKTPOHHBIMU KOH(PUTYpaLUsAMU U XUMUYECKIMHU Yac-
TUIaMunu
1) 15°25%2p°3523p°®4s°3d° A:F
2) 15°25%2p°35°3p®4s'3d° B: C
3) 1s%2s%2p° B: Fe™®
4) 15%2s°2p° I:Cr
11. Pacnionio:kuTh B IPaBUIILHOM MOCIEA0BATEIILHOCTH 3aMOTHEHUS SHEPTETUUECKHUX MTOAYPOBHEM
B aToMax
A: 63
b:7s
B:6s
I:4f
J:5f
E:6d
K:5d

Tema: «XuMnuyeckas cBs3b»
Bapuant Ne 1
1. B psany BomoponHbix coennHenuit anemenToB VI A rpynmsr: HoO — HpS- HaSe nonsipocTs
cBs3u O — H:

1) yBenmuumBaercs

2) He U3MEHsETCS

3) ymeHbIIaeTcs

4) cHayaja yMEHBIIAETCS, TOTOM YBEIINYHBAECTCS

2. TonbkoO KOBaJEHTHAS CBS3b UMEET MECTO B COCAMHCHUU C (bOpMYJIOﬁ

1) Ba(OH), 2) NH4NO3;  3) H,SO4 4) Li,CO3
3. Atom yriiepojia B BO30YKICHHOM COCTOSTHHUH 00pa3yerT:

1) deThIpe KOBaJIEHTHBIE CBSI3H, 3a CUET YETHIPEX HECITAPEHHBIX 3JIEKTPOHOB

2) TpH CBS3M, 3a CUET JABYX HECHAPEHHBIX HIIEKTPOHOB U HETOACICHHOM JIEKTPOHHON Maphl

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSTHUM XMMHUYECKHUX CBSI3CH He
obpazyer

4) nBe CBSI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 0OpPa30BbIBATh BOJOPOIHYIO CBS3h

1) H,O 2) HF 3)HN3 4) Hi
5. sp° rHOpUIU3AIHS PeaTU3yeTCsl MOJIHOCTHIO



1) SO, 2) CHy 3) SO; 4) C10
6. YcTaHOBUTH COOTBETCTBHUE MEXIY (PU3NYECKUMU CBOWCTBAMU U THUIIAMU KPUCTAITTHYECKUX
pEIIeTOoK:

1: KOBKOCTh
2: HU3Kas TeMIeparypa KUIICHHS
3: BBICOKAs TBEPJOCTh
4: syIeKTpUYecKasl IpOBOJIMMOCTh PacTBOpa
A: atromHas
b: MeTamnnueckas
B: nonnasa
I': MmonexynsipHas
7. YCTaHOBHUTH COOTBETCTBUE MEXIY THOPUIU3AMEH U MOJICKYJION WM YaCTULICH

1) sp A: BeCl,
2) sp B: COs*
3) sp® B: NF;
4) sp*d I': PFs
I: PFg
E: XeFg
BapuanT Ne 2

1. BemecTBo ¢ MOHHOH CBSI3bI0 UMEET GOPMYITY

1)KBr 2)SO; 3)CH; 4)HC1
2. AToMHas KpUCTAJUTMYECKAs PEIIeTKA XapaKTepHa JIs

1) amoMuHUS U KapOuaa KpeMHHUS
2) cepsl ¥ Hoaa
3) okcHa KpEMHUS M XJIOpH/Ia Kaus
4) anmasa u 6opa
3. Sp’? rHOPHIM3AIIS PEeaH3yeTCs TTOTHOCTBIO

1)SO, 2)SO; 3)CHs 4)CIO"  5)CIO;
4. Y CcTaHOBUTE COOTBETCTBUE MCKAY BCIICCTBAMU U BUAAMU XUMHUUECKOU CBA3U B HUX 1

BOJIb(Ppam A KOBaJICHTHasl MOJISIpHAs aJIMa3
anmMas b: xoBaneHTHas HenoJApHas aMMHAK
aMHaK B: metainnmmyeckas
MOBapeHHasi COJib I': monnas
5. YcTaHOBUTH COOTBETCTBHE MEXK/y BEIIECTBAMHU U THUIIAMH KPUCTAINTMYECKUX PEIIETOK
YTJIEKUCIIBIN Ta3 A: HOHHad
KapOopyH/I b: monekynspHas
HUKEJb B: metannuueckas
areTaTt HaTpus I': atomHuas

6. YcTaHOBHUTH COOTBETCTBUE MEXKTy THOPUIN3AIIUCH H MOJICKYIION

1: sp® A:  OF, B: SFg
2: sp? B: BF; I: SF,:
3 spid? E  XeFs JI: BeCl,
4:  spd

4: spd



TeMbl: «JHepPreTuKa M HAMPABJEHHOCTH XMMUYECKHUX NMpoueccoB», «CKOpPoOCTh
XHMHYECKHX peaKkunid. XuMHYeCKoe PABHOBECHEe»

Bapuant Ne 1
1. Bo ckonbko pa3 yBenuuutcsi ckopocTh peakiu Ha(r) + 12(r) = 2HI(r) npu yBennuenuu nasie-

HUA B 3 pasza

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3
ITpu tremneparype 90°C peakius nporekaeT 1 muH. [Ipu kakoil TemnepaType peakius 3aK0H-
yuTcs 3a 19 21MuH, ecnu TeMnepatypHblid KodhuimeHT paseH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C
. Xumuueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmectutcs BrpaBo
PY TOHWKCHUU

1) koHnentpanuu H,S

2) xonreHTpauuu HlI

3) naBieHuUs

4) reMneparypbl

. Xumuueckoe paBHoBecue peakiuuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmeraercs BIpaso mnpu

1) MOBBIIIICHUH TABJICHUS
2) noBbleHny Kouenrpanuu ZrCly
3) IOTOTHUTEIHLHOM BBEJIEHUU ZI
4) NOBBILICHUH TEMIIEPATypPbl
B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHBIE KOHIICHTPAIMH BEIIECTB

(monb/m) coctaBunu: A - 0,03; B - 0,02; C - 0,004. McxonHas KOHIIEHTpaIus BemecTsa A
(MomB/T) paBHA

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
N3 2 mons CO u 2 mons C1, o6pa3zoBanock npu HeKoTopoit Temneparype 0,45 mons COCL,.
KoncranTa pasaoBecust peakiun CO + Cl, = COC1,(r)

1) 0,19 2) 0,09 3)0,12 4) 0,21
CrannaptHas Teruota oopazoBanus MgO (k) u CO; (T) cooTBeTcTBEHHO paBHa -601,8 u -
393,5 xJIxx/monb. Ternota paznoxenus MgCO3; na MgO u CO, AH = 100,7 k/{»x/Mob.
Tennora obpazoBanus MgCO3

1) -1096 kJx/moab.  2) -1006 kJIx/MOIb.
3) -996 x/x/Monb.  4) -876 kJIK/MOJIb.
TerutoTa, KOTOpast TOTJIOIIASTCS MITH BBIIEIACTCS PH Pa3I0KEHUH XUMUIECKOTO COETUHEHHUS

KOJIM4ecTBOM 1 MOJb Ha IMPOCTHIC BCIICCTBA HA3BIBACTCA

Ecmu CKOpPOCTh HpHMOﬁ pCaKuu paBHa CKOPOCTHU O6p8.THOI>i pCaKknuuu, TO HACTyInacT XuMnu4ec-
CKOC

10. 3aBUCHMOCTH CKOPOCTH pCaKIMU OT TEMIICPATYPBI ONIPCACIACTCA MMPABUIIOM

Bapuant Ne 2



. Bo cxonbko pa3 yBenmmuntcs ckopocth peakuuu CaO(1) + CO,(r) = CaCOs(t) npu yBenuueHun
JaBlieHus B 3 pasza

1) B9 pa3
2) BS8pa3
3) B6pa3
4) B3 pa3

5) He U3MEHHUTCSA

Bo ckosbKkO pa3 yBeJIMUUTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C go 115°C, ecnu
TeMIlepaTypHbIi Ko PuIueHT papeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MEHHUTCSA
5) B 16 pa3

HpI/I MOBBIIICHUHU AABJICHUSA XUMHYCCKOC PABHOBCCUC CMCIIACTCA BIIPABO

1) 2NO(r) + O,(r) = 2NOy(r) 2) C(t) + COx(1) = 2CO(1)

3) 2NF(r) + 3Ha(r)= 6HF(r) + Na(r) 4) CH4(r) + 4S(r) = CSy(r) + 2H,S ()
. Xumuueckoe paBHoBecue peakinuu 4FeS;(1) + 110,(r) = 8SO,(;) + 2Fe;,05(1) +Q cmecTutes
BIIPAaBO MPH

1) MOBBIIIIEHNH TaBJIECHUS
2) noBsIicHUH KOoHIIeHTparuu SO,
3) momonHuTENEHOM BBeAeHnH Fe,03
4) NOTIOTHUTETFHOM BBeJIeHUHU FES;
. B romorennoii cucreme Hy(r) + I2(r) = 2HI(;) paBHOBECHBIC KOHIIEHTPALIUH BEIIECTB (MOJIB/J)

cocraBuu: HI - 0,02; I, - 0,05; H; - 0,03. MicxoaHast KOHIIEHTpAIys BOJOPo/ia (MOJIB/JT) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
B romorennoii cucreme 4HC1(r) + Oy(r) = 2H,0( r) + 2C1; paBHOBECHbBIE KOHIIEHTPAIIUH Be-
miectB (Monw/) coctasunu: HC1 - 0,85; O, - 0,44; C1; - 0,3. UcxonHas KOHIIEHTpAIHs KUCIIO-
poja (MoJib/11) paBHA

1)059 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranum rpaduta odpaszoaincs okcun yriaeposaa (1V) maccoit 8,86 r. TeroBoii a3 dext
peakmu AH = -79,2 /. Teruota o6pazoBanust CO;

1) -393,3 xJIx/Moib

2) -358,4 x/Ix/Moiib

3) -335,5 k/Ix/Moib

4) -326,4 xJIx/mMoi1b
TemoTa, KOTOpask MOTJIOMIAETCS WK BBIACISETCS TPU 00pa30BaHUU XUMUYECKOTO COSTUHEHUS
KOJIMYECTBOM BeIIECTBA | MOJIb U3 MPOCTHIX BEIIECTB MPH 3aIaHHBIX YCIOBUSIX
Ha3bIBACTCSI

CMGH.[GHI/IG XUMHUYCCKOI'0 paBHOBCCHUSA ONPCACIIACTCA MPUHIITUIIOM




10. MuHuManbHast U30BITOYHAS SHEPT U, KOTOPOH JOIDKHBI 00J1aJaTh MOJIEKYJIbI, YTOOBI PEAKIIHS
MEXy HUIMH CTaJla BO3MO)KHOM Ha3bIBaeTCs

Tema: «PacrBopbl. Teopusi 3J1eKTPOJIUTHYECKON TUCCONUATMM

Bapuanr Ne 1
1. Cwmemanst 100 r 20%-n0r0 pactBopa u 50 r 32%-HOro pacTBOpa HEKOTOPOI'O BELIECTBA.

Konnentpanus noay4yeHHOro pacTBopa
1) 24 2) 12 3)36 4)48

2. Jlnst nony4deHust 9%-HOro pactBopa COJSIHOM KUCIOThI Hamo pactBoputh 67,2 1 HCI B Boze
Maccoi

1) 1,107 xr 2)0,505xr 3)0,987kr 4) 1,227 kr
3. VYpasrennio 3AQ" + PO, = Ag3PO, cooTBEeTCTBYET B3aUMO/ICHCTBUE

1) AgN03 ¢ Na,POq 2) AgzO ¢ H3PO4
3) AQNO; ¢ HsPO,  4) AgCl ¢ NagPO,
4. KucnotrHoCTh pacTBOpPOB coueil ¢ OHHHaKOBOﬁ MOHHpHOﬁ KOHHCHTpaHI/Ieﬁ YBCJINYNBACTCA B

pany

HUTPAT KaJusl, CUJIMKAT KaJlusl
OpoMU/T KalbLIKsI, OPOMHMT ATFOMUHHS
XJIOPU/T KaJust, QTOPH]L KaJIns
XJIOPHUJL JIUTUS, XJTOPU KaJTUs
5. Xnopun 6apust Maccoit 41,6 r pacTBopuiH B Bojie. B momydenHoM pactBope coaepxkutcs 0,35

MOJIb XJIOpHUI-UOHOB. CremneHb AUCCOIMalluu XJIOpUuaa 6ap1/m

1) 87,5% 2) 17,5% 3) 57,1% 4) 96%
6. Ecnu koHIeHTpamwms pacTBopa rufpokcuaa ammonus pasHa 0,1M u K, = 1,76*107, 10 ero
CTENEHb MOHU3AIMH (Olyon) COCTABUT

1)1,3*10%  2)15*10% 3)1,3*10° 4)1,5*107
7. Ecnm KoHIEHTpanus noHos Bogopoza [H'] u anerar-nonos [CH3COO] B 0,1M pacTBope yk-
cycHoil kucnotsl paBHa 0,00132 Mob/11, TO €e KOHCTaHTa HOHU3AIHH

1) 1,74*10°  2)1,76*10* 3)1,78*10* 4)1,74*10™
8. Konnenrpauuio HoHOB Bojioposa B pactBope npu pH = 4,32 paBHa

1) 4,78%10*  2)4,76*10° 3) 4,74*10° 4) 4,74*10°
9. AxTuBHas KOHIIEHTpanus aHHOHOB aon- B 0,01M pactBopa ruapoxcuna kamus KOH, yantsr-
Basi HOHHYIO CHJIy pacTBOpa paBHA

1) 9*10° 2) 8*10° 3) 7*10° 4) 6*107
10. KoncranTa runponusa, creness ruapoinsza u pH 0,1M pactBopa conmu HCOONH, (Ka(kuc)=
1,8*10, Kn(ock) = 1,76*107)

1) 3,16*10°, 0,177 u 6,5 2) 4,76*10 0,745 u 8,3
3)2,74*10°, 0,587 u 8,54  4)5,75*10™°, 0,345 u 6,62



Bapuant Ne 2
1. K 100 mn 96%-noi1 cepHoii kucnotsl (p = 1,84r/mun) npubdaBuiau 400Mi BOJbI, TOTYUUIICS

pacTBOp IIIOTHOCTHIO 1,225 r/Mi1. MonsipHast KOHIIEHTpAIUsl pacTBOpa

1)3,78 M 2)221M 3)2,57TM 4)4,02M
2. U3 400 r 20%-HoT0 pacTBOpa MpH OXJIAKICHUN BHIIETMIOCH SO T pacTBOPEHHOTO BEIIECTBA.
MaccoBast 101151 BELIECTBA B OCTAaBILIEMCSI paCTBOpE

1) 8,6 %2) 6,3 % 74% 4)95%
3. YpaBHeHUIO Fe** + 30H = Fe(OH)3 cooTBeTCTBYET B3aUMOICHCTBIE

1) FeCl; ¢ KOH 2) Fey(SO4)3 ¢ Ba(OH),
3) FeSO, ¢ NaOH 4) Fe(OH); c HC1
4. Illemo4HOCTH PACTBOPOB COJICH C OJUHAKOBOW MOJISIPHOM KOHILIEHTpAallMel yBEIMYUBACTCS B

pany

1) kapOoHAT HATPHsI, HOIU HATPHUS
2) cynbdut Kanus, CynbpuI HATPHS
3)HUTPUT HATPUSI, HUTPAT HATPHUS
4) xyopu TUTUSA, XJIOPUJ AMMOHUS
5. KonuuectBo otpunarenbHbix HOHOB B 120 r 10% pacTBopa aMMOHMS, €CITU CTENEHb JTUCCO-

ruanuu com pasHa 90%

1) 0,135 momnb
2) 2)0,15 monb
3) 3)0,167 monb
4) 4) 1,67 monb

o -4
6. Ecnu xonmentpamus azoructor kuciaorel HNO; paHa 0,12M u K = 6,9%10™, To cTenens ee
HOHU3AIMHA COCTABUT

1) 7,6*10
2) 8,6%10%
3) 8,6%107
4) 7,6%10°
7. Ecnu xoHLEHTpauus pacTBopa rufpokcuaa ammonus pasia 0,1M u K, = 1,76*10, To ero
CTETNEeHb MOHU3AINH (2;;05) COCTABUT

1) 1,3*10
2) 1,5%1072
3) 1,3*10°
4) 1,5*10°
8. Konmnenrpamus nonos Bogopona [H'] 6%-Horo pacTBopa XJI0poBOAOPOAHOH KUCIOTH  (p =
1,028 r/mi) cocTaBiser

1) 1,69

2) 2)1,76
3) 3)1,78
4) 4)1,65

9. AxrtuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope xnopuna Hatpust NaCl paBna



10.

1) 7,58*107
2) 7,62*10@
3) 7,68*10
4) 7,54*10”
Creniens runponusa u pH conu 6pomuna ammonus NH4B4 pH 0,011 pactBopa (Ko = 1,76*10°

)
1) 2,38*102 1 5,62 2) 4,52 *10% u 8,34 3)5,68 *107 u 6,32 4) 3,54*10%% y 4,35

Tema: «OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIUH U 3JIEKTPOXHUMHYECKHE MPOLECcChD
Bapuant Ne 1

1.

10.

Peaknuus qucrponopuyuoOHUpOBAHNS

HNO, = HNO; + NO + H,0O
K;MnO,4 + H,O = KMnO4 + MnO4 + KOH
NHsNOz = N,O + H,O
KCIO; =0, + KCI
PeaKHI/IH BHYTPUMOJICKYJIAPHOI'O OKUCJICHUA-BOCCTAHOBJICHU A

1) AgN03 =Ag+ NO, + O,
2) Ag.0 =0, + Ag
3) K,S03; = K,SO4 + KsS
4) NO; + H,0 = HNO3 + HNO;
Omnpenenute cymmy kodddunneHtos B ypaBuenue peakiuu CaOCl, + H,0 + NaBr —

1)8
2)7
3)9
4) 10
Y CTaHOBUTH COOTBETCTBHE
1: mpoaykTsl 3nekTponu3a pacmuiaa CuCl, A: CuuClp
2: mpoaykThl anekTponu3a pactsopa Cu(NOs), b: Cuu O,
3: mpoaykTsl 3ektpoin3a pactBopa Ca(NOs); B: Hyu O3
I':Cau0O,
I[Z H2 u C|2
B mporecce anekrposusa pactBopa NaCl, npu cuine Toka 5SA 3a 85 MuH Ha aHOJIe BBIICTSICTCS
MPOAYKT 00bEMOM 71 (OKpYTIIUTH 0 IECATHIX )

s oxkucnenust B kucnoit cpeae 0,05 m1 0,2 M NaNO; notpebyercs 0,25 1 pactBop KMnO,4
00BeMOM 7 (OKPYTJIUTH IO COTHIX )

Ucxons uz peakiun SO, + HCIO, + H20 = HCI + HSO4 , Tiie 1 11 pactBopa comepkutces 10 T
HCIO,, HopmansHocTs HCIO, paBHa -MOJIb/J (OKPYTIIUTD J0 JAECATHIX)

3HadyeHne 3ICKTPOIHOrO MoTeHIHana Meau, norpyxeraroi B 0,0005 1 pacteop Cu(NO3);
paBHO B (OKpyTIUTh 10 THICSYHBIX )

Ecnu koHIIEHTpanyst HOHOB BOAOPOA B pacTBOpE 4,8*10'3 MOJIB/JI, TO TIOTEHIIMAJ BOAOPO/I-
HOTI'0 3JIEKTPOJIa PaBEH B (oxpyrauTh 10 THICSYHBIX)

Ecmu B 0,51 pactBopa cogepxkutcs 0,0699 r FeCl, r, To moTeHIran keae3Horo 3aeKTpoia
paBeH B (okpyrauTh 10 THICSAYHBIX)




Bapuant Ne 2

1.

10.

Peakiuyst BHyTpUMOJIEKYJISIPHOTO OKUCIIEHUSI-BOCCTAHOBJICHHUSI

1) KCI03 = O, + KCI

2) NH4sNO3; = N20 + H,0

3) HNO, = HNO; + NO + H,0O

4) KoMnOg4 + H,O = KMnOy4 + MnO4 + KOH
PeaKHI/Iﬂ JUCITPOIIOPHUOHUPOBAHUA

1) K,S03= K550, + K>S 2) NO, + H,O = HNOs; + HNO,
3) AgN03 = Ag + NO, + O, 4) Agzo =0, + Ag
Onpenenure cyMmmy KO3(QGHUITUEHTOB B YpaBHEHUE PEAKIIHH

K,Cr,07 + H,SO4 + Na,S0; —

1) 17

2) 18

3) 19

4) 20
YcTaHoBUTE COOTBETCTBHUE

1: KMnO,4 + Na,SO3 + H,SO4, — A MnSO4 + K,SO4 + Na,SO,4 + H,O

2: KMnO,4 + Na,SO3 + H,O — B: MnO; + KOH + Na,SO,4

3: KMnO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O

I': MnSO4 + KOH + Na,SO,4 + H,O

B npouecce snexrponusa pacruiaa NaCl, npu cuie Toka 2A 3a 45 MUH. Ha KaToJ€ BBIAEIACT-
Cs TIPOJLYKT MAcCoi I (OKpYIJIUTB JIO0 COTBIX)

B mporecce anextponuza pactsopa Na,SO,, npu cuiie Toka 2A 3a 2 4 Ha aHOJIE BBIJIEISIETCS
MPOAYKT 00bEMOM 71 (OKPYTJIUTH 70 COTHIX)

Ecnu nuxpomat-noH BoccranaBiupaercs 10 xpoma (l11), To monspHast KOHIIEHTpanus SKBU-
BasieHTa quxpomata kamus (o =10%; p = 1,07 r/mi) paBHa MOJIB/II.

(OKpYTJIHTH IO COTHIX)

s B3aumoneiicteus ¢ 0,25 mone KoCroO7 TpeGyercs 2 H pactBop HBr o6bemom
71 (OKPYTIMTH A0 COTHIX)

Ecnu xoHIIEHTpa1ysi HOHOB BOJOPOA B pacTBOPE 3,8%10" Moub/11, TO moTEHIHAN BOJIOPOJI-
HOTO 3JIEKTPOJia paBeH B (okpyrmuTh A0 THICSYHBIX )

Ecnu moTeHnman BOIOPOAHOTO AJIEKTpoa paBeH - 236 MB, To akTHBHOCTh HOHOB BOAOPOJA B
pacTBope paBHa MOJIB/M (3amucaTh B CTAHJAPTHOM BH/JIC)

Tema: «KommiekcHbie cOeHHEHUD)
Bapuanr Ne 1

1.

2.

[TapamMarHUTHBIA HU3KOCTTUHOBBIN BHYTPHOPOUTATIBHBIN

1) [Mn(NO,)s]*
2) [CoBre]*
3) [Fe(CO)J*
4) [VC1¢]"
Y CTaHOBUTH COOTBETCTBUE MEXKy Ha3BaHUEM U (POPMYIION KOMILJIEKCHOU COJIA

1: K, [PtC 14]



2: [PtC13(NH3)3]Br
3: [CoF3(H;0)3]
4: [Co(NH3)e][Co(NO2)e]
A: terpaxsoporiatusart (1) kamus
b: 6pomua TpraMMuHTpUHUTpOXIOpOrLIaTHHEL (1V)
B: TpunakBarpudTopokoOansT
I': rekcanutpokobanbtat (I11) rekcaammunkobansta (11 [: nuxiaoporeTpaaMMUHHUKES
E: rexcatimanodeppat(Il) xanus
3. YCTaHOBUTH COOTBETCTBHE MEXKAY (DOPMYIION COSTUHEHHS H KOOPIUHAIIMOHHBIM YUCIIOM

1: [FeFx]®2 A: 6
2: [Pt(N2H4)x]** B: 4
3: [Pd(NH3)x]**B: 5

I:7
H:3

4. Ecmu pactop comepiut 0,05 moms/1 Ko[Ag(CN)s] i 0,05 Mo KCN, K, = 1¥10%, 10
KOHIIGHTPALIMSI HOHOB cepedpa B MOJIb/JI

5. Ecnm 1i1st KOMIUIEKCHOTO HOHA DHEPTHUs paciieruieHus pasHa 167,2 k/>x/Moib, TO OH MOTII0-
I1aeT CBET C JUIMHOM BOJIHBI B HM

6. Ecnu npu neficTBuM pacTBOpa CEpHOM KMCI0ThI Bech Oapuii u3 pactBopa Ba(CN),*Cu(CNS),
OCaK/IaeTcsi B BHIC Cyib(hara Gapusi, TO KOOpAUHAIMOHHAS (HOopMYyJIa COn

Bapuant Ne 2
1. TlapamarHUTHBII BHICOKOCIIMHOBBIN BHYTPUOPOUTANIBbHBIIH

[VCls]*  2) [Fe(CO)a]**
[NiCL,J* 4) [Pd(NH3)e]™
2. YCTaHOBHTBH COOTBETCTBHE MEX/Y HazBaHueM U (opmysioit komruiekcHoi comu 1: Ks[Fe(CN)g]
A: rekcanmanodeppar(l1) kamus

2: [Ni(NH3)4]Cl; b: xnopun rerpaammuanukens( 1)
3: Ky[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I[': TeTpakapOOHMITHUKETH
J1: AMXJI0pOTeTpaaMMHHHHUKEIIS
E: rekcanmanogeppat(ll) xanus
3. YCTaHOBUTH COOTBETCTBUE MEXKIY POPMYJION COSTUHEHUS U KOOPIMHAIIMOHHBIM YHCIIOM

[Ni(CO)x]° A4

[Co(CN)X]*® B: 6

[Fe(CO)x]° B:5
I:7
J:3

4. Ecmu pactBop coaepkut 0,02 moss/1 CA(NO3z), u 1 mose NH3, K, = 2,75*10'7, TO KOHIIEH-
Tpaum[ HNOHOB KaIMHA B MOJ'H)/J'I

5. Ecau MakcuMyM NOTJIOUIEHHS BUAUMOTO CBETA JIsl KOMILJIEKCA COOTBETCTBYET JJTMHE BOJIHBI
400 HM, TO SHEprUs paciieryieHus B kKJ>k/MoJb

6. Ecmu mas ocakaenus xiaopa u3 pactsopa Ha 1 mons PtCl,*3NH; (KUp; = 6) Tpebyetcst 1 Mob
HUTpaTa cepedpa, TO KOOpAUHAIMOHHAs (DopMyJia COSTMHEHUS




Tema: «Jaementsl VIIA, VIA, VA rpynn»

Bapuant Ne 1

1.

1)
2)
3)
4)
5)

10.

I[J'ISI IIOTJIOICHUA XJI0Opa MOXKHO HUCII0JIb30BAaTh:

a) NaOH B) NaCl
0) H,SO, r) HCI.
OOBIYHO JUIs IOTYYCHHUsI OpoMa B JTA0OPATOPHH UCIIOIB3YIOT PEAKIINU:
a) KBr(tB.) + H,SO,4 (koH11.) —
0) KBr(tB) + MnO, + H,SO4 (koH11.) —
B) KBr(tB.) + HBrO3 (p-p)—
T) KBr(t) +Cl, —

Kucnorusie cBoiictsa B psay HCI0, - HBrO4 - HslOg # # #

Kondurypanus BaIeHTHBIX 3JIEKTPOHOB B aTOME CEJICHa B OCHOBHOM COCTOSTHUH:

a) 3s%3p* B) 4s°4p*
6) 5s5°5p* r) 4s*4p4d®
Cynbhu aJrOMUHAS TIOJTYYaeTCsl B pE3yJIbTaTe PeaKiuii:
a) AICl3 (tB) + H2S(raz)— B) Al + S(t) —
0) AICl; + H,S + H20— r) AICI;3 + (NHy4),S + H,O —
YcTaHOBHTE COOTBETCTBHE BEIIECTBA CO CBOMCTBAMU
H,SeO,
K2S20s
H,TeOs
H2SO3
Na,SO3

A) CUITBHBIN OKUCIUTETH
b) cunbHbII OKUCINTENB U CUIIbHAS KUCIIOTA
B) BoccTaHOBUTENBEHBIE CBOMCTBA MPOSBISIFOTCS SIpUE, YeM OKUCIUTEIbHBIC
I') BoccTaHoBUTENB, Ci1abast KUCIOTA
) amdoTepHOe coenuHEeHNE
OHeprus cBs3u J-H Bbllle B MONeKyJe:

a) NH3 B) AsH3
6)PH; ) SbH;

OKuCIHUTENbHBIE CBOMCTBA THAPA3UH NPOSBIISET B PEAKIUU:

a)  Zn+N,Ha4HCL(p-p)=  B) CUCly+ NoHs+NaOH(pas6)=

6) I,+N>H,+H,0= T) SnC1,+NoHs+ HCl(p-p):
HpI/I MOJIY4YCHHU N a30THOU KHCJIOThI, MAKCUMAJIbHOC MCIIO0JIb30BAHNUEC IBYOKHCH a30Ta JOCTHU -
TacTCs B pCaKINu:

a) NO,+H,0+0,=
0) NO,+H20(ropsia)=
B) NO,+H,0(xomom)=

N3 nepeynciaeHHbIX KUCIOT CaMOW CHIIBHOM SIBJISIETCS:

a) H2803;



6) H,SeOs3;
B) H,TeOs.
Bapuant Ne 2
1. Jlns cmemnenus paBaoBecus peakuuu Cly + H,O«—HCI + HCIO BieBo cieayet 106aBUTh K
XJIOPHOU BOJIE:
a) NaCl. B) H,SO4
0) NaOH r) AgNO;
2. Haubomnee crIbHOM KUCIOTON SBISICTCS BOIHBIN PacTBOP:

a) ¢dbropoBoIOpOIA B) OpoMOBOZOpOIA
0) XJIOPOBOJIOPOJA ') HOJ0BOJIOPOJA
3. Hambonee cuibabM okucnuteneM B psny HC1O,4 - HBrO, - Hs10g siBisiercs
KHCIIOTa
4. Koudurypamnus BaJCHTHBIX 3JICKTPOHOB B ATOME HOJIa B MATUBAJICHTHOM COCTOSTHUU:
a) 5s°5p°5d?>  B) 5s°5p*5d!
6) 55%5p° r) 5s'5p°5d°
5. Kondwurypanus BaJCHTHBIX 3JICKTPOHOB B aTOME CEPbl B OCHOBHOM COCTOSIHUU:
a) 3s°3p*  B) 4s%4p’

6) 5s°5p* ) 4s'4p®4d?
6. s ocyleHHs CEpHUCTOTO ra3a MOXHO MCIIOJIb30BaTh
a) P205
6) CaCl,
B) NaOH
F) HzSO4
7. J1yis MOJy4eHUs] CEPHUCTOTO Ta3a B MPOMBIIUICHHOCTH UCIIOJIB3YIOTCS PEAKIIUU:
a) Cu + H,SO4 konI. —
6) FeS, + O, —
B) Na;S03 (18.) + H2SO4 (70% p-p) —
F) H,S + O,—
TepMu4eckoe pa3IoKeHHE HUTPATOB MPOTEKAET MO-PAa3HOMY B 3aBHCHMOCTH OT CBOWCTB
KaTHOHA COJIH.
YcTaHOBUTE COOTBETCTBHUE:
1) HHUTpaTHl METAJIJIOB CPEAHEH aKTUBHOCTH
2) HUTpAThl HEAKTUBHBIX METAJIJIOB
3) HHUTPATHI MIETOYHBIX METAIJIOB
A) HUTPHUTHI METAIIJIOB ¥ KUCJIOPO/T
b) oxcuapl meraminos, okcua azota (1V) u kucnopon
B) merannsl, okcun azora (1V) u kuciaopon
8. AMMMaK MOJTYJar0T B pE3yJIbTaTe PEAKIIHH:
a) H2+N2(t,kat) — B) (NH4)20I‘207—>
0) M93N2+H20—> r) (N H4)2H PO4(t)—>

9. Camoii CHIIBHOW W3 TIEPEUNCIICHHBIX KUCIIOT SBIISIETCS:
a) HNO;  6) HNO; B) HN3

Tema: «Qaementsl IV A, 111 A rpynm»
Bapuanr Ne 1
1. MoHookcua yriepoza nposiBIsieT BOCCTAHOBUTEJIbHbBIE CBOWCTBA B PEAKIIMSIX:

a) CuO + CO —
6) [Ag(NH3),]JOH + CO —
B) PdCl, + H,O + CO —



r) H[CuCl;] + CO —
2. Tepmudecku HanboJee yCTOWYNBA COJIb:

a) BaCOs; B) Cuz(OH),CO3
0) MgCOs; r) Na,CO3
3. I[J'IH nepeBoOJa TUOKCHAa KPEMHUA B paCTBOPHUMOEC COCTOSAHUE UCITIOJIB3YIOT PEAKIIUU

a) SiO; + KoCOs(1B) — B) SiO; + HF(p-p) —
6) SiO; + HCI(p-p)— r) Si0; + K,CO3(p-p) —
4. Cymma k03¢ UIEHTOB B JIEBOI YacTH ypaBHEHHUS PEAKLIUU

Si + HNO;3 (konn) + HF —pasna:
a)ll
6)9
B) 13
r) 15
5. CO saBasgeTcs OKCUIOM:

a) 6e3pa3IMIHBIM
0) amdoTepHbIM
B) OCHOBHBIM
T') KUCJIOTHBIM
6. Xwumwus tawmus(l) HAMOMHUHAET XUMHIO

7. CrpyKTypHOUM equHUIEH O0pa Kak MPOCTOro BEIIECTBA SBISETCA

8. H3meHeHHe CTPYKTYphI OT HOHHOM, Yepe3 MOJIUMEPHYIO K MOJIEKYJISIPHON TPUTAJIOTEHUI0B
metasuioB A rpynmsl OT GTOpUIOB K HOAUAAM CBSI3aHO C YMEHBIIICHUEM

9. Pe3skoe Bo3pacTaHNe METAJUTMYECKUX CBOMCTB IIPH ITEPEXoJie OT 00pa K alIFOMHHUIO 00'bsIC-
HSETCA -

10. . IIpoaykramu ruapoausa Tpudropusa 6opa sSBISIOTCS:

a) H[BF4] B) Hy
0) HF r) B(OH)3
Bapuant Ne 2
1. Jlns mosrydeHus yriIeKUCIoro ra3a B 1abopaTopuu 0OOBIYHO UCTIONB3YIOT PEAKIIUH:

a) CaCO3 + HC1 — B)C+0; —
0) CaCOz3_, r) H2C,04 (t, H2SO4 (konm))—
2. Hus ocymenuss CO2 MOXHO MCIIOJIb30BATh:

a) CaO B) H,S04(xo0HII.)
0) NaOH r) P,0s
3. U3 mepeuynciieHHbIX OKCHIOB B OOJIbINEH CTEIEHH OCHOBHBIMH CBOMCTBAMU 00JIa1aeT:

a) Pb02 B) GeO,

6) SnO; 1) SO,
4. BcnencTBue BHICOKOH MONSIPHOCTH CBsI3U D-F TeTpadTopuIbl 0J10Ba U CBUHIIA B OTIMYUE OT
OCTaJIbHBIX TETPAraJOreHHI0B UMEIOT CTPYKTYPY

5. IIpu nponyckanuu CO; uepes pactBop NaOH 1o cnabormenounoit peakiuu o0pazyeTcst CoJib



a) Na,COs3; 0) NaHCO:s.
6. B pany BF3-BC13-BBrs-Bl; yBenuunsarorcs:

a) TEMIIEPATYPHI IUIABJICHUS U KUIICHUS
0) TepMUYECKass YyCTOMUHUBOCTD

B) JUIMHA CBSI3U

T) SHEPTHS CBS3U

7. OcHoBHbIe cBoiicTBa B psaay ruapokcuioB AL(OH)s-Ga(OH)s-In(OH)3-T1(OH);

a) K FMJIPOKCUAY FJIIMsI yMEHBLIAIOTCA, 3aTEM YBEJIUUNBAIOTCS
0) YMEHBIIAIOTCA

B) YBEJIMYHBAIOTCS

I) HE U3MEHSAIOTCS

8. IlpuumHOI TMaroHaJIbLHOrO CXOJCTBA OOpa U KPEMHUS SBIISIETCS

9. U3 Bcex anemenToB |l A rpymmsr ToapKO Tammii cnoco0eH 00pa3oBbIBaTh YCTONYNBEIC B
OOBIUHBIX YCIOBUSIX COEIMHEHUS B OJTHOBAJIEHTHOM COCTOSIHUU, TIOTOMY YTO

a) ero BaJICHTHBIC JIEKTPOHBI c1abee CBSA3aHbI C SPOM
0) 6S°-31eKTPOHBI - MHEPTHAS Mapa, HAXOAATCs 1Mo dKpanoM 4f-noxyposus
B) €ro BaJICHTHBIC JJICKTPOHBI CHIIBHEE CBSI3aHBI C SIIPOM, BCJICICTBUE SIPKO

BBIPOXKEHHOTO 3P PeKTa MPOHUKHOBEHUS
10. I'mGpuam3anus aToMHBIX opOuTajeit 6opa B qudbopaHe

Tema: « S-amementsl |A-11A rpynnsi»
Bapuant Ne 1
1. B psany meno4yHbIX METAJUIOB HauOoJee OTPUIIATEIbHOE 3HaYEHUE 3JIEKTPOIHOTO MOTEHIHAaa

uMeer
a) HaTpui
0) Kanmui
B) pyouamii
T) e3ui
) JUTHH

2. Dnextponus BogHoro pactsopa NaCl - 310 crmocod 0IHOBpEMEHHOTO MOJTyYSHHSI

a) NaOH, Cl,, H, 8) NaH, Cl,, O,
6) Na, Oy, C|2 P) Na, Clz, H,
3. Illenounbie MeTa/LIBI (2) U MIETOYHO-3EMETbHbIE METAILIBI (0) UMEIOT KPUCTAIUTMYECKHE Pe-
IICTKH:

1) a) OlIK, 0) Be u Mg -T'TTY, Ca u Sr -I'lIK, Ba-OLK
2) a)I'T1Y, 0) 'K
3) a) Li-OLK, ocrampubie-I'TIK, 6) 'K
4) a)T'lK, 6) I'TTY
4. TuIpoKCHIBI MEITOYHBIX METAIJIOB KPOME OJJHOTO TUIABSTCS 03 pasnokeHus. Pa3maraercs Ha
[lemounsie Metastel, a Takxke Ca, Sr, Ba mpu HarpeBanuu B atmocepe aMmmuaka oopa3yor
a) aMuIbl ¥ BoJopoa  B) Tuapuasl u anruapua HNO,
0) TUAPUIBI U 30T ') aMUJIbI ¥ a30T
5. OKcu[ M BOIy ITPH HATPEBAHUH THAPOKCH]T

a) LiOH r) RbOH



6) NaOH ) CsOH
B) KOH

6. Bricokoil komIuiekcooOpa3zyroiei cnocooHocTho cpeau metaiios |IA rpynmsl obnanaer
7. U3 meno4YHpIX METAJUIOB B OOBIYHBIX YCIOBHUSIX C a30TOM
pearupyer
8. Cymma koaddummentos B ypaBHenuu peakuuu Mg(OH), + NH,Cl —
paBHa
9. Temmneparypa paznoxenus B psiay LiBrOs - NaBrO,4 - KBrO,4 - RbBrO,4
MOTOMY UYTO
10. Cymma koa¢duiueHToB B mpaBoii yactu ypaBHenus peakiuu Kl + K,Cr,O7 + H,SO4 — paBna
11. TIpocteim HarpeBanueM BeCl,4H,0 Henb3s nonyunts 6e3Boanbiii BeCl, BenenacTBrie cHiibHO
IPOTEKAIOILEro
Bapuant Ne 2
1. Fr, 3aBepwatromuii |A rpynny, u Ra, 3aBepuatonuii |1A rpymnmy, sBistorcs
a) PaZliOAaKTUBHBIMU 3JIEMEHTAMHU
0) OUYEHb MATKUMU
B) CaMbIMH PaclpOCTPAaHEHHBIMH B IPUPOJIE CPEIU BCEX S-3JIEMEHTOB
r) Ha/ICKHBIMH U30JIATOPAMH
2. B psny cynedatoB BeSO4-MgSO4-CaS0O,4-SrSO4-BaSO,4 pacTBOpUMOCTh yMEHBIIIAETCS. ITO
CBSI3aHO
a) ¢ oOpa3zoBaHueM 0oJiee MPOYHONU KPUCTATUTMYECKON pelIeTKH
0) C YMEHbIIICHUEM HOHHOCTH CBS3H
B) C YBEJIIMYCHUEM HOHHOCTH CBSI3H
r) C YMEHBIIEHHEM MPOYHOCTH KPUCTAIUTMUECKON PEIeTKH
1) C YBEJIIMYCHUEM CTPYKTYPHOTO COOTBETCTBUS pa3Mepa KaTHOHA M aHUOHA
3. Cpenu runpokcuioB 3nemMenToB |IA rpymmbsl ampoTepHBIME CBOIiCTBaMHU 00s1agaeT
4. Cymma koddduiueHToB B ypaBHenuu peaknuu Rb,O, + CO, — paBHa
5. Ha ne#iTpanuzamuio pacTBOpa, MOJIYYEHHOTO TTOCiIe 00pabOTKH 5 T aMabramMbl HaTPHUS BOJIOM,
M3pPaCXO0/I0BAHO 25 MJI 2 H COJISTHOM KMCJIOTHI. MaccoBas 1011 HATpUs B aMalibraMe
paBHa
6. YcTaHOBHTE COOTBETCTBHE MEXKIYy YACTUIICH U €€ TPOCTPAHCTBEHHOW CTPYKTYpOid

1) TterparuapokcoOepUILIAT-HOH A) okTasap
2) KaTHOH reKcaaKBaMarHHus b) nuneiinas
3) Mouekyia IMHOIUIa OepHILTHS B) terparap

4) KaTHOH TeTpaaKBaOEPHILIHS I') He3aBepIICHHBIN OKTAYIP



7. Cymma koa(ddummentos B ypaBHenuu peakuuu LiH + HC1 — paBna

8. Peaxuus cpenpl B pactBope oprodochara pyouaus

9. C x0707HO# BOAOH MarHuii B3aMMOJICHCTBYET II0X0, B TOPsiUEH BOJE peakius IpoTeKaeT
0oJiee aKTUBHO B CIIE/ICTBUE

Tema: «aementsl 111 B,1V B, V B rpynn»
Bapuant Ne 1
1. Ilpu TepmuueckoM pas3iioKeHUH rekcarujpara Hutpara jganrada(lll) MoxxHO noIyuuTh

a) L&(NOz)g + 0O, + H,O B) La,O3z + NO, + O, + H,O
0) La+NO;+0,+H,0O r)La+NO+H0
2. Macca (B rpammax) propouepata(lV) kamust Ko[C1Fg], oOpasyromierocs npu cruiaBieHun 6,48
r ¢propuaa uepusi(1V) ¢ 5,8 r dropuna xanus, ecinu BEIXO MPOyKTa cocTaBisieT 62% oT
TEOPETUIECKOTr0, PaBHA

a) 6,18
0) 7,92
B) 5,84
r) 7,25
3. U3 MeTayuioB MOATrpYIIIbI CKAHIUS HE PearupyeT ¢ BOJOH B OOBIYHBIX YCIOBHUSX

a) La B) SC
0) Ac 1Y
4. Cymma k03 (pUIIMEHTOB B IEBOI YaCTH YpaBHEHHS peaKluu

K2Cr,07 + TiBr; + HBr— pasna
5. TwuraH, HMpKOHUI U radHUM pearupyroT ¢ KOHIEHTPUPOBAHHOM cepHOil kuciaoTol. [Ipoxykr
peakLyy OTINYAETCS OT OCTAIBHBIX Y

a) TUTaHa
0) LIMPKOHUS
B) radHus
6. DnemenTs! 1 YB rpymnibl ycTOHUUBEI K JEHCTBUIO KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOU
KHCJIOT, HO JIETKO PACTBOPSIFOTCS B CJIA0BIX MJIABUKOBOI, 1IIaBEJIeBOM, YKCYCHOM (B IPUCYTCT-

Buu F’), moromy 4to

a) CO3/Ial0TCsI YCIIOBUS Il 00pa30BaHUs MPOYHBIX AllUI0KOMIUIEKCOB;
0) MOKPBITHI CHAPY>KU TPOYHOU OKCUHOM TIJIEHKOM;

B) HMMEIOT NPOYHBIE KPUCTATUIMUYECKUE PEIIETKH;

T) MMaCCUBUPYIOTCS B KUCTIOTaX OKUCTUTENSX.

7. COC)II/IHGHI/ISI BaHaaUWs MPOABIAIOT OKUCIIUTCIIbHO-BOCCTAHOBUTCIIHHBIC CBOICTBA B pCaKuAaXx

a) NH,VO; — T) NH,VO; + KI+ H,SO, —
0) VCI, + Cl (pa36) — n) VCIl, + NaOH (pa36) —
B) V05 + Cl(koum) — ¢) V205 +Na,CO3(kon1r) —

8. VYcraHOBHTE COOTBETCTBHE MEXK/Y BELIECTBOM U CTPYKTYPHBIM THIIOM €T0 KPUCTAJUINYECKOM
peLIeTKH

VO A) mouMepHas U3 OKTa’IpoB



V203 b) pemeTka moBapeHHOM coH
VO, B) pemerka pyruna
V2,05 I') pemeTka kopyHa
9. DnexkTpoHHAas KOH(PHTypalus aTOMa TaHTalla B OCHOBHOM COCTOSIHUU

a) 5d%6s? B) 65°6p°
6) 5d*6st r) 5d°6s'6p!
10. bonbiire BadeHTHBIE BO3MOKHOCTH UMEET TUTAH IO CPABHEHUIO C OCTAJILHBIMU 3JIEMEHTAMH,
MOTOMY YTO
a) €ro BaJICHTHBIC OPOUTAIIN YPHEPTETHUECKU HEPABHOIICHHBI,
0) aQTOMHBI  pagnyc HEOOINBIIOW, €ro BaJCHTHBIC JJIEKTPOHBI  MPOYHO
YIEP)KUBAIOTCS SIAPOM;
B) €ro BAJIEHTHbIE OpOUTAIN SHEPTrETUUECKH PAaBHOLICHHBI;
r) €ro BJICHTHBIE AIEKTPOHBI JIETKO YYaCTBYIOT B 00pa30BaHUU CBA3CH.
Bapuant Ne 2

1. Peaxmus nporekaet mo cxeme: UCl3 + H,O = U(OH),Cl, + H, + HCI

Macca (B rpammax) xmopuaa ypana(lll), BCTynuBIIero B peakiuio, eciiu 00pa3oBajgoch
0,2 1 2u pactBopa HCI, paBua
a) 137,758) 119,4
0) 156,2 1) 123,84
2. Cymma koa(dduirienToB B npaBoii yactu ypaBaenus peakiuu SC + HNO; ( ou. pa36.) —paBHa

3. U3 mpemnoxennsix cosieit SCClg, YClsz, LaCl; B HanbosibIieii cTerneHu ruipoIu3yeTcst B pac-
TBOpE

4. CymmMma kod(dunuentoB B ypaBHeHuu peakimu 110 + HySO4 (koHIT) — paBHa

5. Cpennue comu tutana (1V) cI0XHO MOTYYNUTH B BOIHBIX PACTBOPAX BCIEACTBHE aKTHBHO
IPOTEKAIOIIETO

6. TeMnepaTprI IJIaBJICHUA, KUTICHUS U SHTAJIBIINA aTOMU3allUU B pALY THTaH'HHpKOHHﬁ'

rapHuit
a) YBEITMUNBAIOTCS B) U3MEHSIOTCS HEMOHOTOHHO
0) YMEHBIIAIOTCA T') HE U3MEHSIOTCS, TOTOMY 4TO

7. Xwumuueckas akTuBHOCTb 9705 B psiny: V205-NbyOs-Ta,05

a) YBEJIMYMBAETCS B) YMEHbIIAeTCs
0) U3MEHSETCSI HEMOHOTOHHO — T) HE U3MEHseTcs, OTOMY 4To

8. B pactBops! okcorpuxsiopuoB V, Nb u Ta npunuiu cossiHy 0 KUCIIOTY U BHECIIH KyCOUYEK
UHKa. BoccTaHOBIIEHNE HEBO3MOXKHO B CIydae

9. U3 snemeHTOB MOATPYIIIIBLI BaHAAWUA UMECT OOJIBIIIME BaJICHTHBIC BO3MOKHOCTH, ITIOTOMY 4YTO

a) aTOMHBIN PaJNyC BEIMK, BAJICHTHBIE HJICKTPOHBI CIIa00 yIePKHUBAIOTCS SAPOM;
0) MMEETCsl PHEPTEeTHUECKOE Pa3InyKe BAICHTHBIX OpOUTaNIeH;
B) aTOMHBIA pazuyc HEOOJBIION, BAJICHTHBIC JIEKTPOHBI MPOYHEE YACPKUBAIOTCS

AOPOM;



r) pasuwuia B sHepruu (N-1)d- u NS-opOuTaseii HeBEIUKA.

10. Hanbonee ycroitunBa y BaHaAus CTETICHb OKUCICHUS

a) +3 B) +5
0) +4 r) +2

Tema: «Jaementsi VI B, VII B rpynm»

Bapuant Ne 1
1. DnexrpoHHas KOH(UTYpaLKs aTOMa XpOMa B OCHOBHOM COCTOSTHUH

a) 3d°4s' B) 3d*4s'4p!

6) 3d*4s® 1) 4s%4p*

. XpoM IPUCYTCTBYET B PACTBOPE, IMOJTYYEHHOM IIPH PaCTBOPEHUHU XpoMa B pa3z0aBICHHOMN
cepHoﬁ KHCJIOTE IpHU OTCYTCTBUH BO34YyXa, B BUAC HOHA

a) [Cr(H,0)6]*+ B) CrO4*
6) [Cr(H20)g]*+ 1) Cr,07*
W3 pactBopa CrC1l; ocasxnaercs Cr(OH); mpu qo6aBieHiH pacTBOPOB

a) Na,COs B) (NH,)2S
6) NHs F) Na,SO4
B menounoi cpeac MOryT CymeCTBOBaTb HOHBI

a) [Cr(OH)]*"  B) CrOs*

6) [Cr(H20)s]*" 1) Cr,07*
Cymma k03 puieHToB B mpaBoid yactu ypasuenus peakmnu K,Cr,07 + CoHsOH + H,SO4 —
paBHa

a) 17 B) 13
0) 12 r) 15
. YBenu4eHHe TeMIepatyphl miasicHus B paxy Mn,Oz-Tc,07-Re;0; (+6; +120; +301) csizano

a) C YBEJIMYEHUEM HOJSPHOCTH CBs3U D-O

0) C IePeX00M OT MOJIEKYJISIpHOU cTpYKTyphl Y MNn,O7 k nmonumMepHoil cTpykType
y Re, 0Oy

B) C YMEHBUIEHHMEM HOHHOCTH CBs3H D-O

r) C YCWJIEHHEM MEKMOJEKYISIPHOIO B3aMMOJEHCTBHS IO MEpe pocTa pasmepa
MOJIEKYII.

. Ycroitunocts K;MnOy4 B pacTBOpe MOHMKAETCs U A0O0ABICHUN

a) NH,C1 B) CO;,
0) KOH r)HC1
[Tpu B3auMojeiicTBUM Mapranua ¢ pa30aBiIeHHOM CEpHOM KUCIOTON 00paszyroTcs

a) MnSO, B) H,
0) Mn2(SO4); 1) Mn(SO4),
Cymma ko3 durnmrenToB B ypaBaenuu peakiun KoMnO,4 + HCI (konir) — paBha

10. B psimy HMnO,4 - HTcO,4 - HReO,4 ymeHbmatoTcsi CBOMCTBA

a) KHUCJIOTHBIE  B) BOCCTAaHOBUTEJIbHBIC
0) OKHCITUTEIIbHBIC ') yCTOMYHUBOCTh



Bapuant Ne 2
1. Tlpu cimaBnenuu Cr,03 ¢ KOH u KNO3 o6pasyercst

a) KsCr0 4 B) K, Cr,07
0) KCrO, r) Cr(NOs)3
2. DiekTpoHHas KOH(UTypaius aToMa BoJib(hpama B OCHOBHOM COCTOSTHUU

a) 5d*6s® B) 65°6p*
0) 5d°6s* ) 5d*6s'6p’

3. Ilpu BBenenuu B pactBopsl coieii xpoma (I1I) cynbdun- u kapOOHAT-MOHOB BBIMAJAET 0CATOK

4. COC[[I/IHGHI/ISI Xpoma NposABJIAAIOT OKUCIUTCIBHO-BOCCTAHOBUTCIILHBIC CBOICTBa B pCaKknusax

a) Cry(S0O3) + H,0 —
6) K,Cr,07+ KNO, + H,SO,4 —
B) K,Cr,04 + BaCl, —
r) K;Cr,07 + Ha(kCHiy) —
1) CrCls + Br, + KOH —
5. Cr(OH);3 pactBopsieTcs B

a)H,0 —
6) HC1—
B) NaOH(xoH1)—
r)NH3( p-p)—
6. DiekTpoHHAs KOH(PHUTYpaIKs aTOMa MapraHiia B OCHOBHOM COCTOSIHUH

a) ...3d%st ) ..3d%4s?
6) ...3d%4s%4p® 1) ...45°4p°

7. XuMHYECKOEe B3aUMOJICUCTBUE OTCYTCTBYET B CMECH
a) K2MnO,4 + C0, + H,O —— B) KMnO4 + H,C,04 + H,O ——
0) KMnO, + C;HsOH + KOH — r) KMnQO4 + C0; + H,O —
7+

8. B orimume ot Mn mipu nefictuu H,S Ha pactBopsr HTcO4 n HReO, Beimamator ocamku TCpS;

u ReyS7. DT0 3KCIIepUMEHTaTBHO JOKA3BIBAET, UTO Tc'+ u Re’+ apnsiorcs cnabbiMu

9. BoccraHoBneHHe IepMaHTaHAT-HOHA B 3aBUCUIMOCTH OT PEAKIIUU CPEJIbI MPOTEKAET I0-
pasHOMYy. Y CTaHOBHUTE COOTBETCTBHE:

1) no Mn*+ A) B mIeI04YHOMU cpene
2) 1o MnO, b) B xucioii cpene
3) 10 MnO,* B)B HeliTpanbHOIi cpene

10. U3 snementoB VIIB rpymnmsr He BcTpeyaercs: B Ipupoie

Tema: «Qaementsl VIII B rpynnsi»
Bapuanr Ne 1
1. DnemeHT ¢ MOPSAIKOBBIM HOMEPOM 78 MOXKET 00pa30BaTh HECKOJIBKO XJIOPUA0B. X XuMu-

yeckue GopMyIbl

2. Tlpu B3aumopeiictBuu Fe3+ c I- u S2- 00pa3yroTcst COeTMHEHUS:



Fe3+
FeG+
Fe®*
Fe?*

oo T @

w

Cymma koddduimenToB B ypaBHenuu peakuuu Fe;O3; + KCIO3 + KOH —pasna

4. DneMeHTHI MOATPYIIbl HUKEIS 00pa3yloT KapOOHUIIBI COCTaBa

5. C yBenuueHHEM CTEICHU OKucacHus xene3a B psaay Fe(OH),-Fe(OH)s-H,FeO,4 kucnothbie
CBOMCTBA IIOTOMY 4TO

6. B psny Fe-Co-Ni sHTanbnus aTOMHU3AIMK, TEMIIEPATYPHI TUIABJICHUS U KUIICHUS
[IOTOMY YTO
7. B moarpymmax »xesne3a, KoOaabTa U HUKEIISA C YBEIUYCHUEM MTOPSIKOBOIO HOMEPA SHTAIIbITHSI
ATOMU3AIMH, TEMIIEPATYPhI TUIABJICHHUS U KUTICHUS
8. IIpocrpanctBenHas cTpykrypa conbinnHcTBa kKomiuiekcoB Fe(ll) u Fe(lll) ¢ murangamu

¢1a00T0 M CHJIBHOTO TIOJIS

9. Pacnonoxwure B MOPSIIKE YBETHMUSHHS CTAOWUIM3AIMN CTETIEHH OKHUCIICHHUS KoOabTa +3
CIIEIYIOILNE JIUTaH B

1) nuanorpymmna
2) amuHOrpyImmna

3)rugpoxcorpymnma
Bapuant Ne 2
1. Bpany Fe?+-Co?+-Ni%+ YCTONYHMBOCTD K OKHCIIEHHIO
a) yBEITUYNBACTCS
0) YMEHBIIIAETCS
B) U3MEHSETCI HEMOHOTOHHO
r) HE U3MEHSETCA
2. Cymma koa(duimentoB B ypaBHenuu peakuuu NiSO,+ NaOH+ H,0,— paBha
a) 11
0) 7
B) 14
T) 9

3. Kowmmnekcrl ko6anpTa(lll) B 3aBUCUMOCTH OT CHITBI MOJIS JTUT@HI0B MOTYT OBITh ITapamar-
HUTHBIMU U auaMarHuTHBIMU. Kommnekcest ponus (111) u upunus (111) He3aBucumo ot cuisl
TOJISL JIMTAH0B-

4. DneMeHTHI MOATPYIIIBI XKee3a 00pa3yroT KapOOHMIIBI COCTaBa




5. Pyrenuil B3aMMOAENHCTBYET CO CMECHIO THAPOKCUA KaJlus U XJlopaTa Kanus. B peakuro
BCTynuio 3,24 T pyTeHusi, B KOTOpOM MaccoBasi AoJisi npumeceit 7 %. Macca pyreHara kanus,
00pa30BaBLIEroCs MPU 3TOM PaBHA

6. B BocbMoIii rpymie npu nepexoie oT JIEMEHTOB MOATPYIIIBI JkKelle3a K HOATPYIIe HUKES
BAJICHTHBIE BO3MO>KHOCTH aTOMOB IIOTOMY 4TO

7. Tlpu B3aumoneiictBuu KobOanbTa ¢ pa30aBICHHON a30THON KUCIOTOM 00pa3yroTCs:

a) CO(N03)3 B) H,
0) Co(NO3), r) NO
8. Coenunenns xene3a (1) nposBisioT BoccraHOBUTENBbHBIE CBOKCTBA. [IpemioxuTe crnocoobt
CTaOMUIIM3aluy JAHHOTO BAJIEGHTHOTO COCTOSIHUSA:

a) 00pa3oBaHNe HEPACTBOPUMOTO THAPOKCHIA;
0) 00pa3zoBaHe KOMIUIEKCOB C JIMTAHJaMU CJ1a00ro MOJIs;
B) 00pa3oBaHNe KOMIUIEKCOB C JIMTAHIAMH CHJIBHOTO ITOJIS;

9. Pacnonoxure OKCHBbI KoOaibTa B IMOPAAKE YBCIIMYCHUS YCTOI‘/'I‘II/IBOCTI/IZ

a) C030,4 6) CoO B) C0,0s3.
10. HanGonee CHIIBHBIM OKHCIIUTEIEM SIBIISCTCS
a) NepMaHTaHaT-uoH  B) (heppaT-uoH
0) OuXpomaT-uoH r) pyreHar”1)-uon

Tema: «aementsl IB - IIB rpynm»
Bapuant Ne 1
1. B npoOupxkax Haxonsatcs 0,1M BoaHbIe pacTBOPHI CIEAYIOUINX cojel HaTpus: 1) oauma; 2)

O6pomuna; 3) xsopuaa; 4) dropuna. B kaxayro npodupky 1o6asistoT B n30eiTke 0,1M pactBop
HUTpaTa cepedpa. [Ipu onnHaKOBBIX 00BEMAX peareHTOB KOJIMYECTBO BELIECTBA B OCa/IKe 0Y-
JIeT HaUMEHBILINM B ITpooupke Ne

a) 3 B) 2
0) 1 r) 4
2. PacTBopsroTCS B pacTBOpPE aMMHUaKa BCE BEIIECTBA TPYIIITBI

a) AgCl, AgBr, Agl B) AgCl, Agl
0) AgBr, Agl 1) AgCl, AgBr
3. Xumudeckas CBsi3b UMeET OoJiee KOBAJICHTHBIA XapakTep B

a) Agl B) AgCl
0) AgBr 1) AgF, motomy uto # # #.
4. VYcroitunBocts muaHuHbIX KoMiutekcoB: [CU(CN)2]; [Ag(CN),]; [Au(CN),] B psaay

a) YMEHBIIIAETCS B) YBEIMUHUBACTCS
0) HE U3MEHSIETCS T) U3MEHSIETCSA HEMOHOTOHHO, MOTOMY 4TO

5. B psany Cu-Ag-Au temrieparypa MiaBJIeHUs] U KUTICHHS

a) YMEHBIIIAETCS, 3aTEM YBEJINUMBAETCS
0) yBEeTMYHMBAETCS, 3aT€M YMEHBIIIACTCS



B) YBEJIIMYUBACTCS
I') YMEHBIIAETCs, TOTOMY YTO

0) HaubGonee spko MposiBIASIOTCS KUCIOTHBIE CBOMCTBA y
a) AU(OH)3 B) CU(OH)Z
0) Cu0 1) Ag,0, MOTOMY 4TO

[TpuBeneHbl 3HaUEHUs CTaHAAPTHON SHepruu [ ' udb0ca peakuuii:

1) [Hgls]* + S* = HgS + 4l AG298 = -127 k/x/Momb
2) [Hgls]* + HzS + 2H,0 = HgS + 2H;0" + 41 AG298 = -13 k/JIx/Mob
3) [Hgls]* + 20H = HgO + 41" + H,0; AGagg = +26 kJK/MOIIB
. Hambonee nerko pa3pymurtb B BOIHOM pacTBope Terpaitoiomepkypat(ll)-non ¢ nomorisio
a) Na,S B) NaOH

0) H,S 1) NayS, NaOH
Y CTOMYNBOCTS OJHOTHUIIHBIX coeArHeHui B psgax ZNnO-CdO-HgO; ZnS-CdS-HgS

a) YMEHBIIIAETCS B) YBEIMYNBACTCS
0) YBEJIMYUBAETCS, 3aT€éM YMEHbIIAETCS T) HE U3MEHSAETCs, I[OTOMY 4TO

DNEKTPOHOAOHOPHAS CIIOCOOHOCTh HOHOB B PSAAY: Zn** -Cd** -Hg2+

a) YBEJIIMYUBACTCS B) YBEITUYHMBACTCS, 3aTEM YMCHBIIIACTCS
0) YMEHBILIAETCS T) HE H3MEHSETCH, OTOMY 4TOo

10. Ipu BHeceHuu B BOAHBIN pacTBop ammuaka ZN(OH), pH pactBopa

IIOTOMY 4TO

Bapuant Ne 2
1. U3 osnementos I B rpymnmel Hanbonee xapakTepHa CTENeHb OKUCIeHus +1 s
a) cepebpa B) 30JI0Ta
0) MeIu T) Meu u cepedpa, MOTOMY 4TO

Kycouek cepeOpsiHON MOHETHI Maccoii 0,3 pacTBOPUIM B a30THOM KHCIIOTE U OCAIMIIN U3
MOJTydeHHOTO pacTBopa cepedpo B Buae AgC1. Macca ocajka oka3anack pasaoit 0,199 r. Mac-
coBasi 10y cepedpa B MOHETE paBHA

a) 49,9 B)53,7
0) 27 r) 36,5
. YcToiunBoCTh rasoreHokominiekcoB B psay: [CUCL;]; [CuBr,]; [Culs]

a) YBEJIMYMBAETCS B) HE U3MEHSETCS
0) YMEHBIIAETCS T) MU3MEHSETCS HEMOHOTOHHO, MOTOMY 4TO

30JI0TO pearupyeT ¢ KaxAbIM U3 MEPEUNCICHHBIX BEIIECTB I'PYIIIIbI

a) H2S04 (x); H2SeO4 (k) B) HNO3; HC1
0) HNO;; HC1 + C1; r)HCL1 + Cb; H,Se0Oq (k)
. PactBopumocTts B Boze B psagy HQC1,-HgBr,-Hgl,

a) YMEHBIIIAETCS B) YBEIIMYUBACTCS
0) YBEJIIMUMBAETCS, 3aT€M YMEHBIIAETCA I) HE M3MEHSETCsS, IOTOMY YTO



6. B pesynbTaTe peakiuu cyiab(dara MMHKA ¢ KOHIIEHTPUPOBAaHHBIM PACTBOPOM aMMHaKa odpa-

3yeTcst

7. YCTaHOBUTE COOTBETCTBHE MEXKY KOMIIJIEKCHOW YaCTHIICH M €€ TeOMETpHUEH

1) munumanoaprenrar (1)-uon  A) kBaapar

2) xaruoH auammuamenu (I)  B) He3aBepiieHHBIN TeTpasap
3) terpaxmopoaypart (I11)-uon B) nmunecitnas

4) muxaopokympat (1)-uon I') rerpasap

8. Jlns uMHKa U PTYTH XapakTEepHO KOOPAMHALMOHHOE Yncio 4, a A kaamus - 4 u 6, motomy

qTo

9. Cymma koa(durentos B ypasHenuu peakiuu Cu + HNO3(kx) + HCI(k) — paBHa:

a) 20
6) 14

B) 25
r) 18

10. IIpocTpancTBeHHAs CTPYKTypa KoMIuiekcoB Meu (II) - mckaxeHHBIH OKTadIp MU IIOCKUI

KBaJIpart. DTO CBA3aHO C MposBIeHUEM 3 dekTa

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MeCcmoe6blx 3a0anui

Onenka

TpeGoBanus K 3HAHUAM

OTJIMYHO

OrneHka «OTIUYHO» BBICTABISAETCS CTYAEHTY, €CIIM OH TJIYyOOKO H
MPOYHO OCBOMII MpOrpaMMHBII Marepuan, HCUYEPIIBIBAOIIIE,
MOCJIEIOBATEIbHO, YETKO U JIOTHUYECKH CTPOMHO €ro M3Jaraer, yMeeT TECHO
YBS3BIBATh TEOPHUIO C TPAKTUKOW, CBOOOJHO CHPABISACTCS C 3aJadyaMu,
BOIIPOCAMM W JAPYTMMHM BHJAMH [PUMEHEHHUS 3HAHWM, TpPUYEM He
3aTPyAHSIETCS C OTBETOM TpHU BHJIOM3MEHEHUHW 3aJaHUM, MPaBHIBHO
000CHOBBIBAET MPUHATOE PEIICHHUE.

XOpOIIO

OHCHKa «XO0pOo1o» BBICTABIIKICTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Marepuajl, TIpaMOTHO HW II0 CYHICCTBY MU3JIara€t €ro, HCE OOITyCKasd
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MPAaBUJIBHO IMPUMCHACT
TCOPCTUUCCKHUC ITOJIOKCHUS ITPU PCHICHUHN MTPAKTUYCCKUX BOIIPOCOB U 3a/Jia4y,
BJIagccT HGO6XO}II/IMBIMI/I HaBbIKaMM U MPpUEMaMH UX BBIITOJTHCHUA.

YAOBJICTBOPUTCIIb
HO

OI_IGHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH
HMECT 3HAHHA TOJIBKO OCHOBHOT'O XapaKTEpa, HO HE YCBOWII €TI0 ,HeTaJ'IeI\/’I,
AOIMYCKA€T HCTOYHOCTHU, HCAOCTATOYHO IIPABUIIbHBIC (I)OpMyJII/IpOBKI/I,
HapyHmICcHUA JIOTHYECKOU MOCICA0BATCIIBHOCTHU B U3JIOKCHUH ITPOIrpaMMHOI0
MaTcpHajia, UCHBITHIBACT 3aTPYAHCHUA ITPU 000CHOBAHHUH OTBETA.

HCYIOOBJICTBOPHUTEC
JIBHO

OneHka «HEyAOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, KOTOPBIT
HE 3HAET 3HAUUTENBHOM YacTH IPOTrpaMMHOIO MaTepuasa, JO0INyCKaeT
CYILIECTBEHHbIE ONIMOKH, UMEET 3aTpyAHEHMs] IPU OTBETE€ Ha BOMPOCHI U
0o00ocHOBaHMM OTBeTOB. Kak mpaBmiio, OLEHKA «HEYIOBJIETBOPUTEIHHO
CTaBUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOJOIKUTH OOydeHHe 0Oe3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOUIEH TUCHUIUIMHE.
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11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ilepeuens 6onpocos Kk IK3ameny

1 cemecTp
OcHosHble nosoxxeHuss AMY. Arom. Monekyna. Xumudeckuil aseMeHT. IIpocTsie U cioxxHble
BemecTBa. OTHOCUTENbHAsT AaTOMHAs Macca, OTHOCHUTENIbHAas MOJIEKYJspHas macca.
Mons.HYucno ABoraapo. MosipHas macca.
OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI.
OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.
Krnaccel HeopraHM4ecKHX BeIECTB:OKCUABI, KUCIOThI, OCHOBaHMs, conu. Mx duzmueckue u
XUMHYECKHE CBOMCTBA, CIIOCOOBI MTOJIY4YEHUS.
Crpoenue aroma. Monens Pesepdopna, ero Henocratku. Teopus bopa. KBantoBas Teopus
CTPOEHHS aToMa.
KBanroBbie uucna. [Ipunnun Ilaynu. IlpaBuno D'ynpa. IlpuHuMn HauMeHbIIEH SHEPruUu.
IIpaBuna KneukoBckoro.
[lepnonnueckuil 3aKOH U MEpUOAMYECKasl CUCTEMa XUMHUecKkux anemeHToB [[.M.Menneneesa.
[Tpunuun nocrpoenus. I'pymnibl U nepuobl. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOICTB aTOMOB,
MPOCTBHIX BEHIECTB M COCAMHEHUN, OOpPa30BaHHBIX XUMHUYECKHUMH 3JIEMEHTaMH, B INpeaenax
IVIABHBIX MOArpYNI U nepuonoB cuctemsl J.M1.Menneneesa. [lepuoau4HOCTh CBOWCTB aTOMOB

Xumnueckas cBs3b. M3o00pakenne xumuueckoit cBsizu. KoBanientHast (mossipHasi, HEMoJsipHast ).
Mexanu3mbl 00pa3oBaHMs KOBaJIEHTHOM cBA3U. CBOMCTBa KOBaJleHTHOU cBs3H. [ mOpuan3anms
opOutaneit. J{umnomnp, IIuHA AUMONS, AUTOIBLHBI MOMEHT.

Merton BasieHTHBIX cBsizeil. OcHOBHbIE NosIOkeHUs1 MeTona BC.

MeTto MOJICKYJISIpHBIX opOuTaneil. MarHUTHBIE CBOWMCTBA BemlecTB. JIMHEWHass KOMOWHAIIS
atoMHbIX opOuTtaneit (JIKAO). CesaspiBaromue u paspoixistomnie MO

NonHnas cBs3b.

Bopoponnas cBA3b. MexXMONeKynspHass W BHYTPUMOJIEKYJSIPHAs BOJOPOJHBIE  CBS3H.
MeXMONeKyJIIpHOE B3auMOJIEHCTBUE: 1) DIEKTPOCTATHYECKOE — OPHUEHTAIIMOHHOE (IUTOJIb-
JUIOJIbHOE), HHAYKIIMOHHOE M JAUCIEPCHOHHOE; 2) JOHOPHO-aKLENTOpHOe. YpaBHeHUe Ban-
nep-Baanbca. 3HaueHne BOIOPOAHBIX CBSI3EH.

Mertannnueckas cBsA3b. CXOICTBO M pa3iaMuue C KOBAJEHTHOM CBsI3bl0. HeHachllieHHOCT U
HEHAIIPaBJIEHHOCTh METAJUNINYECKON CBS3U.

Xnmnyeckass KuHeTHkKa. CKopocTh xumudeckux peakuumid. Cucrema. I['oMoreHHele u
rereporeHHsle cuctembl. ®aza. CKOpoCTh TOMOT€HHOM M FeTepOTreHHOMN peakiuil.

@DaxTOopHl, BIUSIOIME HA CKOPOCTh XMMHYECKHX PEAKLHUH. 3aBUCUMOCTb OT KOHLEHTPALUH.
OCHOBHOM 3aKOH XUMUUYECKOW KHHETHKHU.

BausiHue Ha CKOpPOCTh XUMHMUECKHMX peakuuil Temmeparypsl. IlpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJIbl. DHEpPrusi aKTUBAMHU. 3aBUCUMOCTh DHEPIMHU AaKTHUBALIUU OT MPHUPOJbI
pearupyoomux BEIIeCTB. JHEpreTU4Yeckuili Oapbep, MNEepexoJHOE COCTOSHHUE. YpaBHEHHE
AppeHnyca, kak 00Jiee TOYHO OMUCHIBAOIIEE 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakliuy OT
TEMIEPATYPHI.

3aBUCUMOCTh CKOPOCTH XMMUYECKUX PEAKLIUNA OT MPUPOJIBI PEArNPYIOIIETO BENIECTBA.
ITonssiTne o karanu3e U Karanu3atopax. Karanutuueckue peakuuu. [OMOreHHBIH U
reTeporeHHbl  Kartanu3. MexaHu3Mm JIeHCTBUSL  KaTajiu3aTopoB. AKTHBHBIE  IEHTPbI
katanuzaropoB. Katanutuueckue ss1. [IpomoTopsl. U30uparTebHOCTh KaTaau3aTOPOB.
Tepmogunamuka. TepMmomuHamuyeckas cuctemMa. Paza. [ereporeHHas W TOMOTEHHas
cuctembl. KomnoHeHTsl cuctemsl. DyHKIMU U TApaMETPhl COCTOSIHUA. BHYTpeHH s sHEprusl.
[lepBoe Hauano (3aKOH) TepMOAMHAMHKHU. DHTanbnusa. CTaHAapTHOE COCTOSIHME BELIECTBA.
CraHpapTHas PHTAIBIIUSA PEAKIIUH.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlammaca. OCHOBHOW 3aKOH
TEPMOXUMUH - 3aK0H I'ecca. Kpyrosble npouecchl (LIUKIIbI).

OHTpomnus Kak (YHKIHS COCTOSHUS CUCTEMBI. TepMOIMHAMHUYECKas BEPOSATHOCTb COCTOSTHHS
cucrembl W. CrangaprtHas 3HTponus. Bropoe Hauano (3akoH) TepMOJUHAMUKHU.



23. Ilocrynar Ilmanka (TpeTbe Haudajao TepMOAWMHAMHUKH). V3MEHEHWE HHTPONMUHU BEIIECTBA C
YBEJIMUEHUEM TEMIIEPATYPBHI.

24. Dueprus ['n66ca. CesizanHas sHeprus. HanmpaBieHHOCTh XUMHUYECKOTO TIpoIiecca.

25. O6patumble W HeoOpaTuMble peakuuud. Xumudeckoe paBHoBecue. [Ipunnumn Jle Illarense.
CMmeleHne XuMUYECKOT0 PaBHOBECHSI.

26. PactBopel. Krnaccudukanus pacTBOPOB TIO arperaTHOMY COCTOsSHWIO. HachimeHHbIe,
HEHACBHIIICHHbBIE U MEPECHIIICHHbIE PACTBOPHI.

27. Konnenrpauusi pactBopoB. KoHIeHTpupoBaHHble U paz0aBieHHbIE pacTBOpPhL. CrocoObl
BBIPQXXCHHS KOHIIEHTPAIIMH PACTBOPOB.

28. DIEeKTPOIUTHI U HEANIEKTPOIUThL. CUIIbHBIE, CIIa0ble U CPEIHEN CHIIBI SIIEKTPOIHTHI.

29. Dnektponutudeckass auccoruanus. OCHOBHbIE TOJOXKEHUS TEOPUH DIIEKTPOIUTHUECKON
auccoranuu. Mexanusm auccounanuu. KucioTel, o0CHOBaHMS U cOJId ¢ TOUKHU 3peHust TO/I.
Crenens aucconmanuu. Koncranra qucconuanuu. 3akoH pa3zbasinenus OcTBaibia.

30. DnekTponuTHUecKas aucconmanus Boabl. MoHHOe mpousBeneHue Boabl. BomopomHslii u
TUAPOKCUIIbHBIN MoKa3aTtenu. pH pacTBopoB comeit.

31. IIpousBeneHne pacTBOPUMOCTH. Peakimu HOHHOTO 0OOMEHa.

32. I'maponus coneit. Tunsl rugponusza. Peakius cpenpl. CTeneHs ¥ KOHCTaHTa TUAPOIIH3A.

33. Uneanvuble pactBopbl. KosummratueHbele cBoicTBa pacTBopoB. Ocmoc. OcmoTHueckoe
nasienue. 3akoH Paynsa. CnenctBus u3 3akoHa Pays.

34. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  Teopus  OBP. Knaccudukanus
OBP.Oxucnurenu u BocctaHoBUTENH. MeToasl cocTaBieHus ypaBHeHnii OBP.

35. DnekTponu3. DIEKTPOIN3 PacIuiaBOB, BOJHBIX pacTBOpoB. [loustue o I'D. Cocrasienue I'D.
OJIC snemenrta. Crannaptaas 3/1C anemeHTa.

36. DnexTponueie moTeHManbl. CTaHOapTHBIE JIIEKTPOAHBIE MOTEHIMAIBL.  3aBHCHMOCTD
3JIEKTPOAHOIO MOTEHIIMANa OT KOHIIEHTPAIIWii BEIECTB U TeMIieparypsl ( ypaBHenue HepHcra).
DNEKTPOXUMHUYECKUH P/l HAlIPsHDKEHUH METaJlIoB.

37. KonnuecTBeHHas XapaKTepUCTHKA MPOLIECCOB AIEeKTpoIu3a (3akoH Dapajes).

38. ucniepcubie cuctembl. Jlucniepcuas dasza u mucniepcuonHas cpena. CycneH3UH U dMYJIbCHH.
Konnouansie pactBopsl. D dext Tunnansa. Koarymsuus. 3HaueHue KOTOUIHBIX PACTBOPOB.

39. KommutekcHeie coeamaenusi. KoopamnamumonHast Teopusi BepHepa. OCHOBHBIE THIBI K.C.
Homenknarypa k. c. [Ipaktnyeckoe NpuMEHEHHE K. C.

2 cemecTp
1. Bogopoa. O6mias xapaktepuctuka. M3otonbl. Ousznueckue ¥ XUMHYECKUE CBOMCTBA. THITBI

TUAPUOOB. HonyquI/Ie U MPUMCHCHUC.

9.

2. Tlepokcun Bogopoaa. OKUCIUTENbHBIE U BOCCTAHOBUTEIHHBIE CBOMCTBA.

Onementsl naBHod moarpynmnel VI rpymnmer. O0mas xapaktepuctuka. Ximop. Haxoxxnaenuwe B
npupoje. duznueckne 1 xumudeckne csorctsa. [lonyuyenue. Ilpumenenue.

XnopoBogopoa u constHas kuciota. [lomyuenue. CpoiictBa. KucnoponHbele coequHeHus xjopa.
Kucnopoaconepxamiue KUCI0ThI XJI0pa.

bpom. Haxoxnenne B mpupoae. dusznueckne MU XHUMHUYECKHE CBOMcTBa.bpomoBomopon u
OpomMoBoopoiHas KucioTa. Kucmopoausie coequnenus 6poma. [lomydenue u npuMeHeHHE.

WNox. Haxoxnenune B npupone. duznueckne U XuMHYECKHUE cBOMCTBA. [loyyeHne u npumeHeHue.
ﬁonmaouopoa Y WOJMCTOBOJIOPOIHAS KKucioTa. KuciopoaHeie coeguHenus oaa.

®rtop. Haxoxnenne B mnpupone. Pusznyeckue M XUMUUYECKUE cBoWcTBa. I[lomyueHune wu
npuMeHeHne. PTopoBOAOPO. U MIIaBUKOBAs KucaoTa. CBOMCTBA, IPUMEHEHNE.

DOnemeHTHl TnaBHOW moarpymmbl VI rpynmel. OO0mmias XapakTepuCTHKa aTOMOB DJIEMEHTOB U
MPOCTHIX BEIIECTB.

Kucnopon. Haxoxxnenune B mnpupone. Ilomyuenme. ®usnueckue MU XMMHUYECKHE CBOWCTBA.
Kucnopon kak okucnurens. [Ipumenenue. O30H.

10. Cepa. Haxoxxaenue B npupone. Amutorponus. uznyeckre 1 XUMHUECKUE CBOICTBA.
11. CepoBomopona. Haxoxnenue B ipupose. [lonydaenne. ®usndyeckne 1 XUMUYECKHUE CBOWCTBA.
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Cynwdunet. [Tonyuenue. PactBopumocts cynbdumos. [Tomucynsdumb.
Kucnopoansie coenunenus cepsl. Oxcun cepsl (1V). Cepaucras kucnota. [lonyuenue. CBoicTBa.
Comnu cepHUCTOM KUCIOTHI. THOCEpHast KUCI0Ta U €€ COJIH.
Oxkcup cepsl (V). Cepnas kucinota. [lonyuenue. CoiictBa. Conu cCepHON KUCTOTHI.
CeneH u Temtyp.
DneMeHTHl TIaBHOK noArpynnsl V rpynmnsl. Obmas xapakrepuctuka. A30T. CTpoeHre MOJIEKYJIbI.
®duznueckue U XuMH4YecKHe cBoiicTBa. [lonydyeHne u npuMeHeHue.
Ammuak. @U3MYECKUE U XUMUYECKUE CBOMCTBA. [loydyeHne u npuMeHeHue.
Oxcuppl azota. CriocoObl MOTYYeHHs U CBOMCTBA.
A3oTHas 1 azotuctas KuciaoThl. Mx coiictBa. Cojid a30THON KUCIIOTHI.
®ocdop. [Ipupoausie coequnenus u nonydenue Gochopa. Puznueckre U XMMUYECKHUE CBONCTBA
docdopa. Docdopcoaepkaniie KUCIOTHI U UX COIH.
[Hoarpynna meimbska. [loarpynmna Banaaus.
OnemeHTsl rnaBHOM noarpynnsl IV rpynmnel. O0mias xapakTepucTHKa.
VYrnepoa. @opMbl CyIIECTBOBAaHUS MPOCTOro BemlecTBa. OU3NUECKHe U XUMHUYECKHE CBOWCTBA.
[Tonyuenue. [Ipumenenue. Aacoporusi.
Oxkcuabl yrnepoaa. Ctpoenue moiiekyibl. [lonyuenune. duznueckre U XMMUYECKHE CBOMCTBA.
[IpumeHenue.
VYroneHas kuciora. CtpoeHue monekynsl. [lonydyenne. duznuecknue U XUMHUUYECKHE CBOWCTBA.
IIpumeHenue.
Comu yronbHol kucioTel. Ilonydyenue. dusnyeckue 1 XMMUYECKUE CBOMCTBA.
Kpemuuit. Pacnipoctpanenune B npupozae. dusnyeckne u Xxumudeckue cporcrsa. [lomydeHue.
[Ipumenenue.
Juoxkcnn xpemHusa. Haxoxnenue B mnpuponme. PusnueckMe M XMMHUYECKHE CBOWCTBA.
[Ipumenenue.
Kpemuuesas kuciora. Ctpoenue mosiexyisl. [Tonyuenue. dusnueckue 1 XUMUYECKHE CBOMCTBA.
Conu KpeMHUEBOM KHCIOThl. XUMHUUYECKHE cBoMcTBA. [Ipumenenue.
I'epmanuii. Oxucnenne a3oTHOM kuciaoToil. PactBopenue B menouax. [Ipumenenue. Coennuenus
KpeMHus. ['epMaHOBOAOPOBIL.
OnoBo. ®u3nueckue 1 xuMudeckue cpoiictsa. [lonyuenue. [Ipumenenue .
Coeaunenus ojosa (1) u (1V).
Cunen. Haxoxnenne B mnpupoae. ®Pusznueckue M XuMudeckue cpoiictBa. Ilomyuenue u
IIPUMEHEHHE.
Coenunenus ceunna (1) u (1V). [L1ioMOUTHI ¥ TUTFOMOATHI.

DneMeHTHI TTIaBHOM MOATPYIIBI TpeThel rpynmbl. O01as XapakTepucTHKa .
bop. Haxoxnaenue B npupone.M3oromnsl. [Ipupoansie coequHenus 0opa.
dusnueckue U XuMu4eckue cBorcTa 6opa. [Tomyuenue 6opa.
OpTo- u TeTpabopHbIe KUCIOTHL. [{uccomuarus oprooopHoit kuciaotel. CBolicTBa. bopaTsl.
Amomunuil. Ilpupoansie coenuHeHus. Puznueckre M XUMHUUYECKHe cBoiicTBa. [lomydenue.
[Ipumenenne.
Oxcun u ruznpokcun amomunus. CoequHenus antoMuHus. CruiaBsl aIFOMUHMSL.
Bropas rpynna nepuoaudeckoii cuctembl. O011as XapakTepUCTHKA.
bepumuii. [lpuponnsle coequHeHuss M TodydeHue Oepwnins. dusndeckne M XUMHUYECKHE
CBOMCTBA.
Marnwuit. [Ipuponssie coequHeHus U nojaydyeHue. Pu3snyeckue 1 XMMUYECKUEe CBOKCTBA .
[IlenounozemenbHble  MeTaJuIbl. [IpupogHbpie coenvHeHUs H  noinydeHHe. Puzndeckue u
XMMHYECKHUE CBOICTBA.
[mak. Haxoxnenne B npupone. Pusmdeckue H XumMudeckue cBoilcTBa. [lomydeHue
MUPOMETAITYPTUYECKUM U TUAPOMETAILTYpruieckuM criocodom. Ilpumenenue.
Coenunenusa nuHka. Oxena u rugpokena. Mx cpoiicta. Cosiv IMHKA.
OnemenTs! | rpymnmnel nepuoandeckoit cuctembl. O0Imas XapakTepUCTHKA.
[[lenounbie MeTauibl. BaxHeilinne COeAUHEHHS C BOAOPOJAOM, KHUCIOpoAoM. OKCHIBI,
nepokcuipl. [IpuMeHeHne menouHbIX METAJIJIOB U UX COSAUHEHUH.



50.

51.

52.

53.

54.

55.

56.

Menb. Haxoxnenune B npupoge. Pusznueckne W XuMmuyeckue cBoictBa.llonydenue wu
npuMmenenne. CoelMHEeHUs Meu UX cBoicTBa. OOpa3oBaHe KOMILJICKCOB.

XKeneso. Haxoxaenue B npupoze. dusnueckue u xumuueckue cpoiictBa. Coenunenus xeinesa (11)
u (). IMony4enue.

[loarpynna mapranma. OOmas XapakTepuUCTUKAa JJIEMEHTOB MOATpYMMbl. Baxueiimue
coenuHeHus. KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB M THAPOKCUOB Maprasiia B 3aBUCUMOCTHU
OT CTENEHH OKUCIICHHS 3JIeMeHTa . MapraHioBUcTasi, MapraniioBasi KUCJIOTbI, UX COJIH.
[Mogrpynna xpoma. OOmias  xapakrtepuctuka. CoeauHEHUs  TPEXBAJEHTHOIO  XpoMma.
OxucnutenpHass akTUBHOCTh coeauHeHuit xpoma (VI). Xpomarsl u JTUXPOMATHI.
CpaBHUTENIbHAS XUMUS COSAMHCHUN MOJIMO/ICHA U BoJIb(pama.

Prythb 1 ee coequHenus. AManbramol. PTyTh Kak 3arpsi3HUTEINb TOYBHI U BOJIOEMOB.

[Moarpynna renusi. bnaropoansie ra3zpl. CoenuHeHus: KceHoHa. [IprMeHeHue mpoCThIX BEIECTB
3JIEMEHTOB MOTPYIIIIHI.

PapnoaktuBHble 3memeHThl. BakHelmume MpeacTaBUTENM ceMeicTBa ypaHa-paaus. l[losioHuii.
XapakTeprucTUKa paIiOaKTUBHBIX JIIEMEHTOB CEMENUCTBA TOPHUS M AKTHHHS. AKTUHOU/IBL.

Ilpumeput IK3aMeHAUUOHHBIX OUIEM OB
HUHI'YIICKAUA FOCYZ[APCTBEHHI)II?I YHUBEPCUTET
Ok3aMeHAMOHHBII OmiteT Ne _1 (yactp 1)

ITo xypcy «Heopranmueckass XuMusi»

IJIg CTYAEHTOB 1 Kypca cHnenuaAJLHOCTH «XUMHT» (CHell.)

Bonpocsl. 1. OcHoBHble nonoxxenuss AMY. CoBpeMeHHbIE ONPEENICHNs MOHATUH aTOM U

Mosiekyna. [Ipocteie m cnoxkHble BemecTBa. OTHOCUTENBHAs aTOMHAs Macca, OTHOCHTEIbHas
MoJieKynsipHast Mmacca. Moub. Yuncno ABoraapo. MosnsipHas macca.

2. 3HTpOHI/I${ KakK Q)YHKI_II/ISI COCTOSAHHA CUCTCMBEI. TepMOI[I/IHaMI/I‘{eCKa}I BCPOATHOCTDH

cocrosiHus cucreMmbl W. CtanaapTHas sHTponus. Bropoe Hayao (3aK0H ) TEpMOAMHAMUKH.

3. OcHOBHBIE THITBI XUMUYECKHX peakiuil. [IpuBecT npuMeps! KaXX 101 U3 HUX.

BujieT paccMoTpeH U yTBep KA €EeH Ha 3acejaHUuU Kadeapbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHTYIICKUAUA FOCYI[APCTBEHHI)II?I YHUBEPCUTET
JK3aMeHaNMOHHbIH OuieTr Ne _2 (yacthb 1)

ITo kypcy «Heopranmyeckasi XMMUsD)

IJIS CTYAEHTOB 1 Kypca crnenuaJbLHOCTH «XUMUI» (cIell.)

Bonpocekl.1. OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI. TUITBI XUMUYECKUX PEAKIIUH.



2. Mocrynar Ilmanka (TpeThe HaAYaIO TEPMOJWHAMHKH). VI3MEHEHHME HHTPOIHUU BEIIECTBA C
yBeNMUYeHUEM  Temreparypel.OHeprus [ub0ca. CBs3anHas dHeprusi.  HampaBieHHOCTh
XUMHYECKOT0 TIpoIiecca.

3. Hanummre ypaBHEHUS OJIJIEKTPOJIUTUYCCKONW AMCCOIUAIMHN CIEAYIONIUX BEIIECTB: a)
cynbdara xamus; 0) oprodochopHoit KUCIOTH; B) xynopuzaa xenesza (l1); r) Hurpara Gapwus; )
TUIPOKCUA HATPHSI.

BujieT paccMOTpeH M YTBEPXKAEH Ha 3aceJaHNU Kadeapbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHT'YHICKHA T'OCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHAUMOHHBbIN Oniter Ne _1
ITo xypcy «Heopranmuyeckass Xumus» (4acThb 2)

LIsA_CTYAeHTOB 1 Kypca cnenuajbHOCTH «XUMHs» (creir.)
Bonpocsl. 1. Bomopoa. O0mas xapakrepuctuka. M3oronsl. Ousndeckne 1 XMMUYECKHE
cBoiictBa. Tunsl ruapuaoB. [lonyuyenue u npuMeHeHHe BOIOPO/IA.
2. Tepmanuii. OkwucieHue a30THOM  KuUcIOTOH. PacTBopeHue B IIenodax.
["'epmaHOBOOPOIBI.
3. OcCymiecTBUTh CICAYIOIINUE TMPEBPAIICHUS: ATIOMUHUN — TUAPOKCHI ATIOMUHHS —
OKCHJI aJIIOMUHUSL — HUTPAT aIFOMUHUS — OKCHUJ aTIOMUHUS

BusieT paccMoTpeH U yTBEPK/EeH Ha 3aceZlaHuU Kadepbl

3aB. kadeapoii, mpodeccop A.M. CanamoB

UHT'YHICKHA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHaAlMOHHBII OuJieT Ne _2 (yacth 2)
ITo xypcy «Heopranmyeckas XUMHA»

VIS CTYAEeHTOB 1 Kypca cnenuadbHOCTH «XMMHUA»  (Crelr)
Bonpocobl.l. KpemnueBas kucinora. Ctpoenue monekyinsl. [lonydenne. dusndeckue u
XuMuyeckue cBorictBa. Cojid KpEeMHHMEBOM KHUCIOTHI. XHMMHUYECKHE CBoiicTBa. lIpumeHeHue.

2. OnoBo. ®dwusuueckue W xumudeckue cpoiictBa. Coemmnenuit omosa (II) u (1V).
[Tony4yenue 1 nmpUMEHEHHE OJIOBA.

3. OcymectBuTh ciaenyrompe mpespamienus: xiopun sxeneza (lll) «— xmop —
xJopoBoopoa — xiopun kenesa (1) — ruapokceu xenesa (11).

BusieT paccMOTpeH U yTBEPXK/eH Ha 3aceZlaHuu Kadepbl

3aB. kadepoii, mpodeccop AM.CanamoB



Kpumepuu OUEHKU omeéema Ha IK3dMeHe

4-0asyurpHas IKaJIa

(YpoBeHb
OCBOCHHS)

IToxazarenu

Kpurepun

OTan4=HO
(TOBBIIIEHHBII
YPOBEHB)

Xopomwo
(6a30BbIit
YPOBEHB)

Y 10BIETBOPUTETD
HO
(moporoBbIit
YpOBEHb)

Heynosnersopure
JIBHO

o

ITonHoTa Wu3NI0XKEHUA
TEOPETUYECKOT O
MaTepuania;

[Tonnora u
IIPABUJIBHOCTb
peLeHus
[IPAKTUYECKOIO
3aJlaHus;
[TpaBUABHOCTD W/WIH
apryMeHTHPOBAHHOCT
b U3JI0KEHUS
(mocnenoBaTeIbHOCTD
JIeHCTBUI ),
CaMoCTOATEIBHOCTD
OTBETA;

KynbTypa peuu;

U T.J.

CryaeHTOM J1aH MOJIHBIN, B JIOTHYECKOM
MIOCJIEIOBATEIbHOCTH Pa3BEPHYTHIA OTBET
Ha IIOCTaBJIEHHBIH BONpPOC, TIAE€ OH
MIPOJIEMOHCTPUPOBAJI 3HAHUSA MpEIMeTa B
NOJTHOM o0beMe y4eOHOH mporpamMsl,
JIOCTaTOYHO riy0oKko OCMBICIIUBAET
JUCLUILINHY, CaMOCTOSITENIBHO, u
MCYEPIIBIBAIOIIIE OTBEYAET Ha
JIOTIOJTHUTENIbHBIE ~ BOMNPOCHI,  IPUBOAUT
CcOOCTBEHHBIE TPUMEPHI MO MPOOIEMATHKE
[IOCTaBJIEHHOTO BOIIpOCa, pemun
MpeJIoKEHHbIE MPAaKTUYECKUe 3aaHus 0e3
OINOOK.

CryneHTOM JaH pa3BepHYTHI OTBET Ha
[IOCTABJIEHHBIH  BOINPOC, TIN€  CTYIEHT
JIEMOHCTPHUPYET 3HaHUs, NPUOOpETEHHbIE HA
JEKUMOHHBIX M CEMUHApCKHUX 3aHATHSX, a
TaKXe MOJy4YeHHbIE [TOCPEICTBOM H3yUCHMUS
00s3aTeNbHBIX Y4E€OHBIX MAaTEepHaJIOB 110
Kypcy, JacT apryMEHTHPOBAHHbBIE OTBETHI,
IPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CcBOOOJTHOE  BJIAZICHHE  MOHOJOTHMUYECKOU
peublo, JIOTMYHOCTh U IOCJIE0BATEILHOCTD
orBeTa. OAHAKO JOIMYCKAETCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpakTUYeCKHe 3aJaHusd ¢ HeOOJIbLIIMMU
HETOYHOCTSIMH.

Crynenrom JaH OTBET,
CBUJIETEJBCTBYIOIINNA B OCHOBHOM O 3HAaHUU
MPOLIECCOB H3y4aeMoi JUCUATUINHBI,
OTJIMYAIOIIMNACSA HEJOCTAaTOYHOM TiIyOMHOU
U TIOJIHOTOW PpacKpBITUS TEMbI, 3HAHUEM
OCHOBHBIX  BONPOCOB  TEOpUH,  CiIabo
c(OpMUPOBAaHHBIMU  HaBbIKAMHU  aHajlIM3a
ABJICHUM,  TPOLIECCOB,  HEAOCTATOYHBIM
YyMEHHEM  JaBaTb  apryMEHTHpPOBaHHbBIE
OTBETHI u MIPUBOAUTH PUMEPBHIL,
HEJOCTATOYHO  CBOOOJHBIM  BIAJE€HHUEM
MOHOJIOTHYECKON pEeYbl0, JIOTMYHOCTBIO U
MTOCJIEI0BATEIBbHOCTBIO OTBETA.
JlomyckaeTcsi ~ HECKOJIbKO  OIIMOOK B
COZIepKaHUU OTBETA " peneHnu
MPAKTUYECKUX 3aJaHUM.

CTyneHTOM JaH  OTBET, KOTOpBIH
COJICPXKUT PAIl CEPhE3HBIX HETOYHOCTEH,
O0OHApY)KMBAIOIINKA HE3HAHHE IPOLIECCOB




(ypoBeHb HE n3y4aeMoi MpeAMETHOM obnacru,

chopMHpOBaH) OTJIMYAIOIIMNACS HETIIyOOKUM PpPacKphITHEM
TEMbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TeOpuHr, Hec(HOPMHUPOBAHHBIMU HABBIKAMU
aHallM3a SIBJICHUM, MPOLIECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTHUPOBAaHHBIE  OTBETHI,
cna0blM  BJIAJIEHUEM  MOHOJIOTHYECKOMN
peublo,  OTCYICTBHEM  JIOTUMHOCTH U
MOCJIEI0BATEIHHOCTH. BriBoibl
MOBEPXHOCTHHI. PelieHne MmpakTH4YeCKuX
3aJlaHUid HE BBINIOJIHEHO. T.e CTYIEHT He
CIIOCOOCH OTBETHTH HA BOIMPOCHI JIaxe MPHU
JOTIOJTHUTENBHBIX ~ HABOJSIIMX  BOIpOCax
npernoaaBaTes.

9. YYEBHO-METOJIMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

9.1. YueOHast auTeparypa:

a) OCHOBHAaf:

1. Axwmeros H. C. O6mas u Heopranudeckas XuMusi: yaueOHuk a7 By30B/H. C. AxmeToB.
— M.: Beicur. mk., 2002. — 743 c.

2. T'muaka H.JI. O6mas xumus. — M.:Uuaterpan-Tlpecc, 2002. — 727 c.

3. T'munka H.JI. 3apaun u ynpaxsenus no obmeit xumun. — JI.:Xumus, 2001.

4. HexkpacoB b.B. O6mas u Heopranndeckas xumus. — M.:Xumus, 1973.

5. Heopraunueckas xumusi: B 3 1./Ilox pen. 0. /1. TperbsikoBa . T. 1: ®uzuxo-
XUMHUYECKHE OCHOBBI HEOPTAHMYECKOW XUMUU: Y UeOHUK JIJIS CTY/. BhICII. yueO. 3aBenennit/M. E.
Tamm, FO. JI. Tperbskos; - M.: U3natenbckuii ieHTp «Akagemusi», 2004. — 240 c.

6. Heopranuueckas xumusi: B 3 1./Ilox pen. 0. 1. Tpetbsixopa . T. 2: Xumus
HENEPEeXOIHBIX JIEMEHTOB: YUeOHHUK 7S CTY/. BhICII. yueb. 3aBenenuit/A. A. [lposnos, B. I1.
3nomanos, I'. H. Ma3zo, ®. M. Cnupugonos. — M.: U3narensckuil neHTp «Akaaemus», 2004. — 368 c.

7. Heoprannueckas xumusi: B 3 1./Ilox pex. 0. 1. TpetbsikoBa . T. 3: Xumus
nepexoAHbIxX deMeHToB. KH. 1: YueOHuk 1 ctya. Beicul. yued. 3aBefeHuit/A. A. Iposnos, B. I1.
3nomanos, I'. H. Mazo, ®. M. Cnupunonon. — M.: U3parenbckuit nentp «Akagemusi», 2007. — 352 c.

8. Heoprannueckas xumusi: B 3 1./Ilox pen. 0. 1. TpetbsikoBa . T. 3: Xumus
MepexXoHbIX AneMeHToB. KH. 2: YueOHuk s cTy. Beicil. yue0. 3aBeaenuit/A. A. Jlpo3nos, B. I1.
3nomanos, I'. H. Mazo, ®. M. CnupunonoB. — M.: U3parenbckuit nentp «Akagemusi», 2007. — 400 c.

9. Vraii SI.A. O6mas u Heoprannueckas xumus. — M.:BIII, 2000. — 527 c.



10.  Camamos A.X., Kutuena JI.W., AkranueBa A.I'. JlabopaTopHbIif MPaKTUKyM O 00IIeH
u Heoprannyeckoi xumun. [lox pen. mpodeccopa Cynreirooit 3.X. — Marac, [Tunurpum, 2008. — 71
c.

0) IONOJIHUTEJbHAas JIUTepaTypa

1. Crenun b. JI. Heoprannueckas Xumusi: y4eOHUK U1l XUMUYECKUX U XUMUKO-
TEXHOJIOTHYECKHUX CIenraibHOCTeH BhIcHl. yueO. 3aBeaenuii/b. [[. Crenun, A. A.l[BeTkoB. — M.:
Bricmas mxona, 1994. — 256 c.

2. CygBopoB A. B. Obmas xumus: yauebHoe nmocodue 1 Boicil. y4uel. 3aBeaeHuit/A. B.
Cysopos, A. b. Huxonsckuii. — CI10.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakuun HeOpraHMYeCKUX BeliecTB: cripaBouyHuK/P. A. Jluaun. — 2-¢ u3.,
nepepad. u gom. — M.: [Ipoda, 2007. — 638 c.

4. PabunoBuu B. A. Kparkwuii xumudecknii cipaBounuk/B. A. Pabunosuy, 3. . XaBuHa.

— CII0 .:Xumus, 1994. — 432 c.

o. Jypse 1O. 1O. CnpaBounuk no anammtrdeckort xumun/O. FO. Jlypee. — M.: Xumus,
1967. — 390 c.
6. 3amaun W ynpakHeHusd o oomel xumun: yaedHoe nocoodue./Ilog pea. H. B.

Koposuna. — M.: Beiciias mikona, 2003. — 255 c.
1. ['onbOpaiix P. A. COopHUK 3a7a4 ¥ yIpaKHEHUH 10 XUMHU: Y 4eOHoe rnocodue s
XHMM.-TEXHOJ. crell. Belcul. yueO. 3aBenenuit/P. A. I'onsbpaiix, E. 1. Macnos. — M.: Beicias mkouna,

1997. - 384 c.

9.2. UnTepHeT-pecypchI:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snexrporHas 6unbmuorexa

http://elibrary.ru/default.asp Poccuiickas narmonanpHast OudnnoTeka

http://primo.nlr.ru http://nbmgu.rudnexTpoHHas Ooubnmmoreka Poccuiickoii
roCy/1apCTBEHHOU OMOTUOTEKH

9.3. IIporpammHoe obecnevyenune

YHuBepcutrer obecrieyeH HEOOXOAUMBIM  KOMIUIEKTOM  JIMIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsAeMOro MPOrpaMMHOI0 00ECTIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO POU3BO/ICTBA.

Kaxnapiii oOyuaromuiicss B Te4eHHE BCero mnepuoja oOydeHHs] oOecliedeH WHIUBUAYaTbHBIM
HEOTpaHMUYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTeIbHOM Cpejie YHUBEPCUTETa
u3 1000 TOUYKH, B KOTOPOW HMEETCs AOCTYN K HMH(OPMAIMOHHO-TEIIEKOMMYHHMKAIIMOHHON CeTH
«HTEepHET» KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

YHuBepcutrer  obecreueH

obecreueHus.

CIICTYIOIIHNM

KOMIIJICKTOM

JIMIICH3MOHHOI'O

1. Jlunen3moHHOE MporpaMMHOE o0ecreueHue, ucnoib3dyemoe B Uarl'Y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus™

1.4. AntuBupycnoe I10 Eset Nod32
1.5.CpaBouno-tipaBoBasi cucrema “I"apant”

Hapsiny ¢ TpaaWlIMOHHBIMH W3IaHUSIMH CTYJICHTHI

H COTPYAHUKH HMCHOT BO3MOKHOCTDH

MMOJIb30BATHCS 3JICKTPOHHBIMHU IMOJTHOTCKCTOBBIMHA OazaMu JaHHBIX:

Tabnuya 9.1.

Ha3zBanmue pecypca

CcebLika/gocTyn

OnekTpoHHass OmOnMoTeka oHjaH «EnuHOEe OKHO K
00pa30BaTeILHBIM PECypcam»

http://window.edu.ru

«O06paszoBarenbHbIi pecypc Poccumn»

http://school-collection.edu.ru

®denepalibHbIIl 00pa30BaTENbHBIN TOPTAT: YUPEXKICHUS,
nporpammel, cranaaptel, BY3s1, Tectel EI'D, TNA

http://www.edu.ru —

denepanbHbI LIEHTP MH(POPMAIOHHO-
oOpa3zoBatenbHbIX pecypcoB (PIINOP)

http://fcior.edu.ru -

OBC "KOHCVIJIBTAHT CTYIAEHTA". DOnextpoHHas
O0nOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

WznatensctBo  «JlaHby. DJIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyanbHast OnOIHOTEKA http://rvb.ru —

WznatensctBo  «Jlaub». DieKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -
crcTemMa

ExxenenenpHuk Hayku u oOpasoBanusi HOra Poccun
«AKagemus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snextponnas oubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbnuoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIPAaBOYHAsI CUCTEMA JIOKYMEHTOB B cdepe
oOpa3zoBanus «MubopMuo»

http://www.informio.ru

NudopmannonHo-npasosas cuctema «I"apanT»

CereBas BepcHsi, JOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopropatuBHO# cetn UHrl'Y

OnexkTpoHHO-0nOIHMoTeyHast cuctema «HOpaift»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1. Teopemuueckuii Kypc

1) Jlexiuu: mpe3eHTaluu.

2) KoHTpOIbHBIE TECTHI.

3) Cnmcok BOMPOCOB ISl POBEJCHUST COOECEeIOBaHMS.

4) Ta0nuibI-CXeMBbl.

IPOTPaMMHOTO



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

5) BapuanTsl 3ajanuii 17151 KOHTPOJIBHBIX padoT.
6) BapuaHTb! 3amanuii 1s1 CaMOCTOSITEIFHON paboTHI (CHIEIUaATbHO pa3pabOTaHHBIN U
U3JIAaHHBIA MIPAKTUKYM IS CTY/IEHTOB).

7) Habop peakTnBoB 1 000py10BaHUS AJIS JIKLIMOHHBIX OIBITOB.

2. Jlabopamopmuwiii npakmuxym

1) Temaruxa u onucanue 1a6OPaTOPHBIX paboT (CHENUATBLHO Pa3pabOTaHHBINA 1 M3IAHHbI

71a00paTOPHBII MPAKTUKYM JJISl CTYJICHTOB XMMHUECKOIO HalpaBlIeHUs).
2) Habop XMMHYECKHX PEAaKTUBOB K KaxKJI0i 1ab0paTopHOii paboTe.

3) JlaGopaTopHble ycTaHOBKH, 060pYIOBaHHE.

11. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIUXCA
1O OCBOEHUMIO JNCIIMITJIMHbI

Jns ycnemHoro OCBOEHHS JIEKIIMOHHOTO MaTepuaia oOydaroliuecs JJODKHBI TOCEIaTh
JICKIIMU ¥ KOHCTIEKTUPOBATh UX B CIICLIUATIBHYIO TETPA/lb.

Ouenb NOJIE3HO Mepe] TEKYIIEH JEKIHeH MPOCMOTPETh MaTeprail MpeIbLIyIIeH.

[Ipy KOHCTIEKTHPOBAHUH CIEAYET 3alMChIBATH JIUIIL OCHOBHBIE MOJIOXKEHHs. EcIu BO3HHKAIOT
BOIIPOCHI IO YaCTH MaTcpuala W HCT BO3MOXHOCTHU BBIACHHUTL HUX Cpady, CICAYCT OTMCTHUTH
OCTaBIIIEECS] HEMTOHATHBIM U TIOCTIE JIEKIIUH (B CBOOOTHOE BpPEeMsI) HAUTH COOTBETCTBYIONINN MaTepHal
B JIMTCPATYPpCE, I/IHTepHeTe WJIM BBIACHUTD Yy NPEogaBaTCyid BO BPEMA MMPAKTUICCKUX 3aHATHI WK Ha
KOHCYJIbTAIUX.

[Ipy moAroToBKE K KOHTPOJBHBIM pabOTaM HEOOXOJUMO TMOBTOPUTH COOTBETCTBYIOLIUI
MaTrepuail.

Pexomenayercs Takke BHEYPOUHOE TMOCEIICHHE JabopaTOpuu C IEJIbI0 TOBTOPEHUS
MaTepuana M0 M3yYeHUIO0 KPHUCTANIOB Ha MOJEINSAX, UMEIOMIMXCS B JIa0OpAaTOPUHU, MOCKOIBKY ITOT
HaIJISITHBIA MaTepHall He MOXKET OBITh JIOCTYNHBIM BHE JlabopaTtopun. Pexomenayercs oOpamaTses K
nepcoHany 1abopaTopuu 3a HEOOXOAUMBIMHU Pa3bICHEHUSIMHU U KOHCYIIbTALUSIMU.

HpI/I IIOATOTOBKE K J'Ia60paTOpHI>IM 3aHATUAM HGO6XOI[I/IMO IOBTOPHUTH TCOPCTUYCCKYIO YaCTh
KaK MO KOHCIIEKTaM JIeKIMH M y4yeOHHMKaM, TaK U IO COOTBETCTBYIOIIEMY y4e€OHO-METOINYECKOMY
mocoOuro.

DK3aMeH — 3TO 3aBeplIalolllee OLEHOYHOE CPEJICTBO MO AUCLUMIUIMHE, IO3BOJISIONIEE
YTOUHUTHh YPOBEHb YCBOEHHUS Marepuaia oOydarommumucs. [Ipu moarotoBke K sK3aMeHy, B 0OImieM,
PEKOMEHIYIOTCS T€ € JEHUCTBUS, UTO M B CIydae JPYTUX KOHTPOJbHBIX MEPONPUITHI: THIATEIIbHAsS
nmpopaboTKa MaTepuajia Mo KOHCIEKTaM JICKIUH, y4eOHBIM W y4eOHO-METOIUYECKUM IOCOOUSIM,
IpYyrMM HCTOYHHKU. Kpome 53Toro, HeoOXOJUMO BBIACIUTH Haubollee TPYyOHBIC paslenbl u
chopMynupoBaTh BOMPOCHI MPETOABATEII0 K KOHCYJIbTAIUN TTEPE]] IK3aMEHOM.



PabGouas nmporpamMma JUCHUITIIMHBI «HeOpFaHI/I‘IeCKaﬂ XUMUSD)» COCTaBJICHA B COOTBETCTBUH C

tpeboBanusmu O@I'OC BO no cnenmansaoctn 04.05.01. «dyHnamMeHTabHaAs U MPUKIIAAHAS XUMUS,
YTBEP)KJICHHOTO MpHKazoM MwuHuctepcTBa oOpazoBanus M Hayku Poccmiickort ®@enepamuu ot 13
utons 2017 r. Ne 652

[Tporpammy coctaBuiI: K.ILH., ipodeccop kadenpst xumun Canamon A.M.

PaGouas mporpamma onoOpeHa Ha 3acenaHuu Kadeapbl XUMUU

[Ipotokon 3acemanuss Ne _ 10 oT «_20__» uoHA 2023 .

PaGouas IporpamMmma oL[06peHa y‘lC6HO'MeTO,I[I/I‘IeCKI/IM COBCTOM

XUMHUKO-OMOJIOTHYECKOTO __(hakynbTeTa

[Iporokon 3aceqanust Ne 10 OT « 26 » WIOHA 2023 r.

HporpaMMa paccMOTpCHA HA 3aCCAaHUN yLIe6HO'MeTO,I[I/I‘{eCKOFO COBCTAa YHUBCPCUTETA

[Tpotokon 3acemanust Ne _ 10 OT « 28 » WIoHA 2023 .




CaeieHns 0 nepeyTBepIeHMU MPOrpaMMbl HA 0YepPeqHOH y4eOHbIii roa u
perucTpanuu u3MeHeHui

YueOubIii Pemenue Bunecennrie n3MeHeHUA IToamucs 3aB.
roj Kadeapsl kadeapoi
(Ne

MIPOTOKOJIA, /1aTa)




