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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX TUCHUIIINHOMN

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIeTeH- KOMIIeTeHINH JOCTH/KEHHSA AUCHUIIJIMHBI 00yYarommiics
oA KOMIIeTCHIIHH HOJIKeH
Ynusepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCHUNCEHUSA
YK-2 Cnocoden onpenensite | YK-2.1. Onpenensier 3HaTh:
KPYT 32124 B paMKax KpYT 3a7a4d B paMKax - TpeOOBaHMS U IPUHLUIIBL
NOCTABJICHHO eI M | TIOCTABICHHOM LEIH, LeNeToNaratys;
BBIOMPATH OTIpeAEIsAET CBSI3U - IPUHLIUIIBI U METOJIBI
ONTUMAJIbHBIE CIOCO0BI | MEXAY HUMH; IUTAHAPOBAHUS;

HX pelIeHHs1, UCXOAS U3
AefCTBYIOIIHNX
NMPaBOBBIX HOPM,
HMEIOIIHNXCH PeCcypcoB
H OrPAaHUYCHUIA.

YK-2.2. Ilpennaraet
CHOCOOBI pelIeHHS
IIOCTABJICHHBIX 3a1a4
U O’KUJIaeMBIE Pe3YIIb-
TaThl; OLICHUBACT
IpEI0KEHHBIE CIO-
COOBI C TOYKH 3pCHHS
COOTBETCTBHS LIEJIN
MIPOEKTA;

YK-2.3. [Inanupyer
peann3anuro 3a1a4 B
30HE CBOEH
OTBETCTBEH-

HOCTH C Y4ETOM
UMEIOLINXCS pecyp-
COB Y OTPaHUYECHHUH,
JIEHCTBYIOIUX IIpa-
BOBBIX HOPM,

YK-2.4. Bemonnser
3aJla4d B 30HE CBOCH
OTBETCTBEHHOCTH B CO-
OTBETCTBUU C 3aIlia-
HUPOBAaHHBIMU pe-
3yJIbTaTaMH U TOY-
KaMHU KOHTPOJIS, TPH
HEOOXOIMMOCTH
KOPPEKTUPYET
CHOCOOBI peleHHs
3a7a4;

YK-2.5.
[Ipencrasinser pe3y-
JIBTATHI POEKTA,
IIpeJIaraeT BO3MOXK-
HOCTH UX UCIIOJIb-
30BaHUs U/UIIU CO-
BEPLLICHCTBOBAHMS.

- METO/IBI OpTaHM3AINH U
yIpaBJIeHHsI B 00JIaCTH XHUMUH,
MPUMEHSEMbIC Ha (eiepaIbHOM U
PETHOHAILHOM YPOBHSIX;

Ymersn:

- (hopMyIMpOBaTh NIEPEUYCHb
B3aMMOCBSI3aHHBIX 3a7a4, o0ec-
MEYUBAOIINX JOCTHKEHHE TTOC-
TaBJICHHOM 1EJIY;

- OTIPEJIeNATH OKUAAEMEbIe
pe3yNnbTaThl pelIeHNs 3a1a9;

- pa3pabaThiBaTh PA3JINIHBIC BUIbI
TUTAHOB TI0 PeaIM3aliK IPOrpaMM B
0071aCTH XMMUH;

- IPOBOJIMTH AHAJIN3 IIJIAHOB C
MIO3ULIUIM ITPABOBBIX HOPM,
UMEIOIINXCS PeCypCOB U
OTpaHUYECHUI;

- IPOBOJIMTH OIICHKY PECYypPCHOTO
obecrieueHuns pa3InIHbIX MEPO-
MPUSTHNH XUMAYIECKOTO XapaKTepa
(Hay4HO-TIpaKTUYECKHE
KOH()EPEHIINH, HAyYHbIC CEMHU-
HapBbI, TUCITYTHI);

- OPUEHTUPOBATHCS
B 3aKOHOJIATEJILCTBE U MPABOBOK
JTUTEepaType, MPUHUMATh
pEIICHUS U COBEPIATh JICHCTBYS B
COOTBETCTBHH C 3aKOHOM.
Baagers:

- METOJITUKOM 1 METO/ITaMU
IJIAHUPOBAHUS U MPOBEICHUS
HAy4YHOIO
WCCJICIOBAHUS TI0 OTIPEICIICHUIO
3¢ (hEeKTUBHOCTH ACSITETHLHOCTH B
00J1acT XMMHUH.

06u4enp041eccu0naﬂbubte KomnemeHnyuu u quuKamopbt UX 00OCUINCCHUSA




OIIK-2

Crnoco0eH NpoBOANTD €
co0JTI0IeHHEeM HOPM
TEXHHUKH 0e30IacHoC-
TH XUMHYECKHH DKC-
NepPUMeHT, BKJIIOYast
CHHTE3, aHAJIN3,
u3y4eHHe CTPYKTYPbI
CBOICTB BelIeCTB U
MaTepHaJioB, UccJIe-
JT0BaHHE MPOLECCOB C
HX y4acTHEM

OIIK-2.1.
3HaeT QU3HUECKHE U
XUMHYECKUE CBOWCTBA
BEIICCTB, HOPMBI TEX-
HUKH 0€301TaCHOCTH IPH
pabote ¢ HUMH

OIIK-2.2.
OcymiecTBisieT BBI-00p
(U3UKO-XUMHUECKUX
METO/IOB aHAIIN3A,
aJeKBAaTHBIX VIS
peLeHus ucce-
JIOBaTENbCKOM 3a7ja4H ¢
NPYMEHEHUEM 3Ha-HHUS
0 BPEIHBIX U OIACHBIX
CBOMCTBax BEIIECTB IIpU
paboTe ¢ HUMH,
MPOBOJUTH OLEHKY
BO3MOYKHBIX PHUCKOB.

OIIK-2.3. Bnaneet
HaBbIKAMU TIPOBEICHUS
OLICHKH BO3MOYKHBIX
PHCKOB TIpH pabote ¢
XUMHNYCCKHUMU BEeUIC-
CTBaMH

3HaTh:

- OCHOBHBIE MTPABHJIA TEXHUKHU
0e3omacHOCTH MpH padboTe B
XMMHUYECKOH J1a00paTopuu;

- Ha3HAYCHHE MPUOOPOB U
XUMUYECKOH MOCYIbI;

- OCHOBHBIC MTPABHJIA U TPUEMBI
paboThI U POBEJCHUT
XUMHYECKHAX IKCIIEPIMEHTOB
1a00paToOpHOTrO MPAKTHKYMa;

- IpaBWJIa pabOTHI HA amnapaType u
obopynoBaHUH 1a60PATOPHOTO
MPAKTHKYMa.

- B3aUMOCBSI3b COCTaBa, CTPOSHHS U
CBOMCTB BEIIICCTB;

- IPUHIIAIIEL ¥ 00J1aCTH
HUCII0JIB30BaHUsA OCHOBHBIX METOA0B
XMMHUYECKOTO aHaJIH3a;

- 0COOEHHOCTH aHAIIM3a PA3INIHBIX
00BEKTOB;

- OCHOBHBIC METOABI
XUMHYECKOTO CHHTE3a U
WCCIIEIOBAHUS CTPYKTYPHI
OuroMoeKy, TeXHUKY Oe3omac-
HOCTH TIPH TIPOBEACHHUH TIperapa
THUBHBIX CHHTETHIECKHIX

pabor;

- MEXaHHU3Mbl XUMHUYCCKUX peaKHHﬁ,
TEOPETUIECKHE OCHOBBI METO/IOB
TMOJIYy4YCHUA U UCCIICTOBaAHUA
XUMHUYECKUH BEILIECTB U PEAKIIUI
Ymern:

- IPUMEHSTH 3HAHUS O BPEIHBIX U
OMNacHBIX CBOMCTBAX BCIIECTB IIpHU
paboTe ¢ HUMH U IPOBOJTUTH
OIICHKY BO3MOKHBIX PHUCKOB;

- BBITIOJIHATE CTaHJAAPTHBIC
onepanuu (IPUTrOTOBIICHUE
PacTBOPOB, UX HarpeBaHUE U
BEITIAPUBAHUE, OUYNCTKA U
pasfesieHne BEeIIECTB); BBITIOIHSITh
XUMHYECKUH 3KCIIEPUMEHT T10
WHCTPYKITUU

- HaJIEXKHO OIIPEEIATh KOIU-
YCCTBCHHBIC XapaKTCPUCTUKU
peaxiuuii, TOUHO U3MEPSTh, Ope-
JIENISITh COCTaB; UCIOJIb30BATh
OCHOBHEBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCUUIUIMH B TIPO-
(eccroHaNbHOM AEATENBHOCTH,
IMPUMECHATb METOABI MAaTEMATH-
YEeCKOT0 aHaJIn3a U MOJEIH-
pOBaHMUS, yCTAaHABJIUBATH B3a-
MMOCBSI3b MEXKy CTPOCHHEM
COEIMHEHUS U €r0 XUMHUYECKIMH
CBOICTBaMH, TUIAHUPOBATH H
OCYIIECTBIISATh XUMHUIECKHAN
9KCIEPUMEHT, aHATM3UPOBAThH €TI0
pE3yIbTaThI; - UCMOJIB30BATh




¢dusnueckue u GU3NKO-XUMHUECKHIE
METO/IBI aHAIIN3a OPTAaHIIECKUX
COCIUHCHMI;

- IPUMEHSTh 3HAaHUE OCHOB XUMHUH U
CBOICTB XMMHYECKUX BEIIECTB C
Y4eTOM WX CBOHCTB B POU3BOJICTBE
Y TIOBCETHEBHOM JIESITEIBHOCTH.
Baagers:

- TEXHUKOU U METOJIUKOU
BBITOJIHEHHS PA3JIMUHBIX ONEpaLnii
XMMHYECKOTO SKCTIEPUMEHTA,
HaBBIKaMH JTAOOPaTOPHOTO CHHTE3A,
HCITOJIB30BaHUEM (DHU3HKO-
XMUMUYECKUX METOI0B
WCCIIEJIOBAHNS;

- TEXHUKON COCTaBJICHUS CXEMBI
CHHTE3a BEIlleCTBa;

- IPAKTUYCCKNMHU HaBbIKaMH
MOJTyYeHUS, BEIICTICHUS] © OYUCTKH
HEOPTraHMYECKHUX BEUICCTB;

- HaBBIKaMU CHHTEC3a, BBIACIICHUA 1
OYMCTKH XUMHUYECKHX BEIIECTB B
1abOPaTOPHBIX YCIOBUSAX;

- HaBBIKaMH 0€30MacHOTO
oOpaleHus: ¢ XUMHUIECKUMHU
BEIIeCTBAMH, IPUMEHSICMBIMH B
IIPOU3BOJACTBE U HOBCCI[HCBHOﬁ
JIeSITeJIbHOCTH.

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICCHUS

IK-1

CnocodeH mpoBo-IMTh
HAay4HbIe HccJle-
AOBaHMA 1O chopMy-
JINPOBAHHOM TeMa-
THKE U NMOJy4aTh
HOBbIE HAYYHbIE U
NPUKJIaJAHbIE pe-
3yJbTaThI.

IK-1.1.
JeMoHCTpupyeT 3HaHUS
OCHOBHBIX METOJ/IOB
00pabOTKN XUMUYECKOH
HHpOpMaIUH u
TpeOOBaHUI K OTYEeTaM
u MPOEKTaM;
Ha3HaueHWs Hamboee
pacrpocTpaHeHHBIX
CPEICTB aBTOMAaTH3aLUU
MH-()OPMALIMOHHON J1esi-

TEJIBHOCTH;  Ha3Hade-
HUSA u dhysKIIIHI
OTEpaIMOHHBIX cuc-
TEM;

MK-1.2.

Hcnonb3yeT coBpe-
MEHHBIC METOMBI JIJIS
pPEeHICHUA XUMHUYCCKUX
3amad, paboraer ¢ 6a-
3aMH JJaHHBIX B KOM-
MBIOTEPHBIX CETHX;
HCIIOJIB3YET MOJTyUYeH-
HBIC 3HAHUS JIJIsl 00pa-
0OTKH XMMHYECKOM
HHGOPMAIIUH U COC-
TaBJICHHUS OTYETOB U
MPOEKTOB; UCIIONIB3YET
0a30BbIC 3HAHUSA B
00J1aCTH €CTECTBEH-HBIX

3HaTh:

- OCHOBHBIE METO/IOB 00pabOTKH
XMMHUYECKOW MH(OpMAIHU H
TpeOOBaHU K OTYETAM H NIPOCKTAM;
- Ha3HaueHHs HauboJee
pacrpoCTpaHEeHHBIX CPEJICTB
aBTOMAaTH3alUU HH(POPMAIIMOHHON
JIESITeTIbHOCTH; - HA3HAYCHUS U
(GYHKIIMU OTIEPAI[HIOHHBIX CHCTEM.
Ymern:

- UCTIOJIb30BaTh COBPEMEHHBIE
METO/IbI JUISl PEIICHUST XUMUUECKIX
3ajay;

- paboTath ¢ 6a3amMu JaHHBIX B
KOMITBIOTEPHBIX CETSX;

- UCTIOJIB30BaTh TONyYEHHBIE
3HAHUS U151 O0OpabOTKH XMMUYECKOi
UH(pOpMALUK U COCTABICHUS
OTYETOB U TIPOCKTOB;

- WCIIONIb30BaTh 0a30BbIC 3HAHUS B
00JIaCTH €CTECTBEHHBIX HAYK IIPH
pelleHn 33/1a4 XUMAYEeCKOTO
npoduIs.

Baapners:

HABBIKAMH HCIOIh30BaAHUS MIPHU-
00peTeHHBIX 3HAHWA U YMCHHH B
NPaKTHYECKOW IESTENEHOCTH U
MOBCEIHEBHOMN KHU3HU;

- HaBbIKaMu 3(pPeKTUBHON
OpraHu3aly WHUBHYaIbHOTO




HayK [pU pelIeHUH
3a71a4 XMMHUYECKOTO
npoQuIIs;

IIK- 1.3. Braneer
HaBBIKAMHI
WCTIOJIb30BaHHUS
nproOpeTEeHHBIX 3HAHUHT
Y yMEHUI B
MPaKTUYECKOU
JeSITeTBHOCTH U
TMOBCEIHEBHOM KH3HM,
HaBBIKAMHU

3¢ hekTUBHOI
OpraHu3alyu
WHIWBUAYaAIBHOTO
WHPOPMALTUOHHOTO
MPOCTPAHCTBA!

3¢ (heKTUBHOTO
MPUMEHEHUS
WHPOPMALTMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B yueOHOI
JeSITebHOCTH,
co3gaHus 0a3 JaHHBIX,
IPUMEHEHUS] METOJIOB
MaTeMaTHYeCKOTO
MOJICTUPOBAHUS JIIS
peLeHus
npodecCHOHANBHBIX
3aj1a4; METOJJaMHU
CTaTUCTHYECKOI
00pabOTKH pe3yNIbTaToB
IKCTIEPUMEHTAIILHBIX
HCCIIEOBAHUMN.

UHPOpPMaMOHHOTO HH(pOpMa-
IIMOHHOTO MPOCTPAHCTBA!

3¢ (HEeKTUBHOTO MPUME-HEHUS
WHPOPMALUOHHBIX
00pa3oBaTeIbHBIX PECYPCOB B
y4eOHOU AESITeTFHOCTH, CO3/TaHUS
0a3 JaHHBIX, IPUMEHEHUS! METOIOB
MaTeMaTHYECKOTO MOJICTUPOBAHHUS
JUTSI peTIeHus TPO(PeCCHOHATEHBIX
3ajay;

- METO/IaMH CTaTHCTHYECKON
00pabOTKH pe3ybTaTOB IKCIEPH-
MEHTAIIbHBIX MCCIIETOBAHUM.
npocTpancTBa: 3PHEKTUBHOTO
MIpUMEHEHUsT HHPOPMAIIMOHHBIX
00pa3oBaTeIbHBIX PECYPCOB B
yueOHOM AeqTeNbHOCTH, CO3IaHHs
0a3 TaHHBIX, IPUMEHEHHUSI METOJIOB
MaTeMaTHYeCKOTO MOJICTTHPOBAHUS
JUTSI pEeIIeHUs TPOPECCUOHATTLHBIX
3ajay;

- METOAAaMH CTaTUCTHYECKOU
00pabOTKH pe3yNnbTaTOB dKCITe-
PUMEHTAIBHBIX UCCIICIOBAHUH.

MK-2

Croco0eH HCIoJIb30-
BaTh COBPEMEHHYIO
annmaparypy npu
NMPOBeJeHNH HAYY-HbIX
HCcJIeJ0BaHUMA.

IK-2.1. 3naeT Texuu-
YyecKHe JaHHEIC COB-
PEMEHHON XMMUYECKOU
anmnapaTypsl, ¢ LEJIbIO
TTOJTYICHUS
JIOCTOBEPHBIX pE3yJib-
TaTOB HAyYHBIX UC-
clIeJOBaHMI

K-2.2. Ymeer
HCITOJIB30BaTh COBpE-
MEHHYIO ammnaparypy
MIpH MIPOBEJICHUH Ha-
YYHBIX UCCIIEIOBAaHUMN

IIK-2.3. Baageer
0a30BBIMU HaBBIKAMU
WCTIOJIb30BaHUS COB-
PEMEHHOH anmnapaTypbl

3HaTh:

- MPHUHIHUIBEI pabOTH COBPEMEH-
HBIX aHAJIMTHYECKUX TPHUOOPOB;

- TEOPETUYECKHUE OCHOBBI
XUMHYECKUX, (PU3NUECKUX, PUZNKO-
XUMHYECKUX METOJIOB aHAIIN3A;

- IPUHLMIIBL Pa0OTHI COBPEMEH-
HHBIX aHAJIMTUYECKUX MPHUOOPOB,
WCTIOJIb3YEMBIX MIPH ITPOBEICHUH
COOCTBEHHBIX HAYYHBIX HCCIE0-
BaHUM.

Ymers:

- I0Jy4aTh U UHTEPIIPETUPOBATH
AHAIUTUYECKUH CUTHAJ MIPH NIPO-
BEJICHUM aHAIN3a;

- IPOBOJIUTH OTOOP U NMOATOTOBKY
npod K aHaJIu3y, IPUMEHSTH COB-




IIpY MTPOBEAEHUN
Hay4HBIX HCCIIE-
JIOBaHUH.

PEMEHHYIO arnmaparypy Mnpu
aHAJIN3€ CIOXKHBIX 0 XMMHUYEC-
KOMY COCTaBY OOBEKTOB, OCY-
HIECTBIISATH MATEMAaTHUECKYIO
00paboTKy MOITydeHHBIX
IKCTIEPUMEHTATBHBIX

JAaHHBIX, UHTEPIPETUPOBATD
MOJTyYEeHHBIE PE3yIbTaThI
HCCIICJOBAHMI;

- UCTIONIb30BaTh HHCTPYMEHTAIIb-
HBIE METOJIbI aHAJIM3a MPU IPO-
BE/ICHUU HAYYHBIX UCCIIEIOBAHUI.
Baagers:

- HaBBIKaMU pabOTHI Ha COBpe-
MEHHOM aHAJMTUIECKOM 000pYy-
JIOBaHHU;

- HaBBIKaMU pabOThI HA COBPEMEH-
HOH anmnaparype Ipu NpOBEICHUU
XHMHYECKHX IKCIIEPUMEHTOB,;

- METOAMU PETUCTPALIUUU
00pabOTKHU pe3yJIbTaTOB
XMMHUYECKHX IKCIICPUMEHTOB
HaBBIKAMHU PabOTHI HA COBPEMEH-
HOH anmnaparype IpHu NpOBEICHUU
COOCTBEHHBIX HayYHBIX HCCIIENI0-

BaHUIl.

2. OI[eHI/IBaHI/le BBINMOJTHCHUSA IMIPAKTHYCCKUX 3aJaHuH

4-Ganabuas Toka3zaTenn Kpurepun
KaJjaa
(ypoBeHb
OCBOCHHS)
OTtinnyHO 1.Tlonnota BbInoaHe- | CTyneHTOM 3a/1aHNe pelIeHo
(TIOBBIIIEHHBIH HUS IPAaKTHYECKOTO | camocToATenbHo. Ilpu  sToM  cocraBieH
YPOBEHB) 3aJlaHus; MIPABUJILHBIN JITOPUTM pPELICHHS 3aaHus, B
2. CBOCBpEMEHHOCTH JIOTUYECKUX pacCyXJAEeHHUsX, B BbIOOpe
BBIIIOJIHEHU 3aaHUS; dbopMyIl U pelIeHNH HET OMMUOOK, MOTyYeH
3. TocrenoBaTenbHOCTD | BEPHBIM OTBET, 3aJlaHNe peueHo
U PalMOHAILHOCTh | PAIMOHATBHBIM CIIOCOOOM.
BBITIOJTHCHHUS 3aJaHUS;
Xopouio 4. CamocTosTensHocTs | CTYACHTOM 3aaHHe PELICHO € MOJICKa3KOi
(6a30BbIit pelLeHus; HpenosiaBaTes. IIpu »o>TOM cocrtaBieH
YPOBEHD) 5.1 T MIPABUJILHBIN aITOPUTM pPELICHUS 3aaHus, B

JIOTHYECKOM PACCYKIACHUU M PEIICHUH HET
CYHICCTBCHHBIX OH_II/I60K; MMpaBHJIbHO CACTIAaH
BBIOOp GOpMYynT I8 pEIICHHs; €CTh
00BsICHEHUE PEIICHUs, HO 3a/IaHUEe PEIICHO
HEPAIMOHATBHBIM CITIOCOOOM HITH JIOITYIIIEHO
He OoJiee TBYX HECYIIECTBEHHBIX ONIMOOK,




VY 10BJIETBOPUTEIH
HO
(ToporoBbIit
YPOBEHD)

HeynosnerBopure

IIOJIy4YE€H BEPHBIN OTBET.

CryneHTom 3a7aHue pelIeHo c
MmoJickaskaMu Tperogasarens. [lpu 3Tom
3aJlaHUe TMOHATO MPABUIBHO, B JIOTHYECKOM
pPacCyXJICHUHU HET CYIIECTBEHHBIX OIIMOOK,
HO JIONYIICHBI CYIIECTBEHHBIC OIIMOKH B
BbIOOpEe GOpMyN HIM B MaTEMATHYECKUX
pacueTax; 3aJaHHe PEIICHO HE IMMOJIHOCTHIO
AIA B OOIIIEM BHUJIE.

CryneHTOM 3a/laHue HE PELICHO.

(YpoBeHb He
chopMUpOBaH)

JIBHO

3. CooTBeTCTBHE H3y4YaeMbIX pa3jie/ioB, pe€3yjabTaToB Oﬁy‘{eHI/Iﬂ U OICHOYHBIX CPEIACTB

Ne KonTpomupyemsbie pazaesnbl Kox xonTposu- HanmeHnoBanue o1ieHOYHOTO
/o (TeMBbI) TUCIUTLTUHBI* pyemoi Kkomie- cpencTBa
TEHLMH (WU €€
4acTH)

1 | Ocnosusie nonstus xumun. VK-2, OIIK-2, coOeceT0BaHNe, TECTOBBIH KOH-
ATOMHO-MOJICKYJISIPHOE YUCHUE IIK-1, IIK-2 Tposib. KontponbHas pabora 1
Knaccudukanus 1 HoMeHKI1a-

Typa HEOPraHUIECKUX COE/THU-
HEHUU
2 |Ctpoenue aToma VK-2, OlIK-2, |cobecenoBanne, TeCTOBBIN KOH-
IIK-1,1IK-2  |rposns. KonrtponbHast pabora 2
3 [Meproamueckuit 3akoH u me- VK-2, OlIK-2, |cobecenoBanne, TeCTOBBIN KOH-
pUoIUYecKas CHCTeMa XUMHYe- TK-1, TTK-2 Tposib. KonTposnbHas pabora 2
ckux anemenToB .M. Menne-
eeBa.
4 Xummueckas cBsi3b YK-2,OIK-2,  |coGecenoBanne, TecTOBbII KOH-
IIK-1, TIK-2 Tposb. KonTponbHas pabora 3
5 |Ckopocts xummuecknx peakuuii. | YK-2, OIIK-2,  |cobecenosanue, TecTOBbIH KOH-
XUMHYECKOE PaBHOBECHE IK-1L,TIK-2 rpons. Koutponbas paGora 4




6 [DHepreTuka M HANMPaBIEHHOCTB VK-2, OlIK-2,  |coGecenoBanue, TECTOBBIN KOH-
XHMHUYECKHUX TIPOIIECCOB IIK-1,IIK-2  [rponb. Konrponshas padora 4
7 |PactBopsI. Teopus 1eKTPOIH- y1%<1_<2’1 01_1315'22, CobeceoBaHue, TECTOBBIH KOH-
THYECKOI IMCCOLHaliN i Tpoib. KontponpHas pabora 4
8 |OxucnurensHo-BoccTanoButenb- | Y K-2, OLIK-2,  |coGecenoBanme, TecToBBIi KOH-
HbIC PEAKIIUU U DJIEKTPOXHUMHUYEC- TIK-1, [IK-2 TpoJib. Koutposnbnas pabdora 5
KHE MPOIECCHI
9 [KommuekcHsle coenunenns YK-2, OlIK-2,  |coGecenoBanme, TeCTOBBIH KOH-
TIK-1, TIK-2
Tpoib. KonrponbHas padora 5
10 |OcHOBHBIE 3aKOHOMEPHOCTH B YK-2, OlIK-2, |coGecenoBanue, TECTOBBIN KOH-
M3MEHEHMHU CBOWCTB P- DJIEMEH- IIK-1,TIK-2 frposs.
TOB.
11 [Dnementsr VIIA, VIA, VA VK-2, OlIK-2, |cobecenoBanue, TeCTOBbIHA KOH-
TPy, IIK-1,1IK-2  \rposis. KouTponshas paGora 6
12 Dnementsi IVA, 1A rpym. YK-2, OlIK-2,  |CoGecenoBanue, TECTOBBII KOH-
IIK-1, IK-2  |rpons. KontponbsHas pabora 7
13 /0cnoBHsIe 3aK0HOMepHOCTH B yllfl-(z’l 01%2('22, cobeceoBaHUE, TECTOBBIH KOH-
W3MEHEHHH CBOMCTB S- JJIEMEH- i TPOJIb.
TOB.
14 /0cnoBmsIe 3aK0HOMepHOCTH B YK-2, OlIK-2,  |coGecenoBanme, TeCTOBBIH KOH-
M3MEHEHUU CBOUCTB d- IIK-1, [IK-2 TPOJIb.
DIICMEHTOB.
15 Bremenrs 111B, IVB, VB YK-2, OlIK-2,  |co6ecemoBanme, TeCTOBBII KOH-
TIK-1, [TK-2
TPYTIIIBL Tpoib. KoHTponsHas padora 8
16 Dpements VIB, VIIB TPYIIIHL. YK-2,OlIK-2,  |coBecenoBanne, TecTOBbI KOH-
TIK-1, IIK-2 Tpoik. KoHTponsHas padora 9
17 Brements VIIIB TPYIIIIBL. YK-2, OIIK-2,  |coGecenoBanne, TecTOBbII KOH-
IK-1, I[1K-2
Tposb. Konrposasnas padora 10
18 | DnemenTsi IB, 1B rpynmsr YK-2, OIIK-2 [cobGecenoBaHue, TECTOBBIM KOH-
ITK-1, I1IK-2 TPOJIb.




4. OEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA

YCHEBAEMOCTH, MIPOMEXYTOYHOMN ATTECTAIIUU 110 UTOTAM

OCBOEHMSA JMCIHAITIJIMHbI

Bonpocul ona cobecedosanusn

Tema: «OcHOBHBIE NOHATHSA U 32AKOHBI XUMHH. DKBHUBAJIEHT)»

1.

10.

11.

12.

13.

14.

O0BeM pe3nHOBOM KaMephbl aBTOMOOMIBLHOM mKHBI paBeH 0,025 M°, NaBlieHue B
Heii 5,0665 10° Ila. Onpenenure Maccy BO3/1yXa, HaXOASIIErocsl B Kamepe pu
20°C.

PaccuunraiiTe MONEKYJISIpHYIO MaccCy Tra3a, ecliu 7107 kr ero ipu 20°C u
0,253-10° I1a 3armmator o6bem 22,18-10° M,

PaccuuTaiite cpeiHIOI0 MOJIEKYJISIPHYIO MAacCy U IUNIOTHOCTD IO JUOKCUIY
yraepoaa CMecH Ta3oB, conepikaiieit mo ooremy 38% docrena COCl, u 62 %
xjopa Cls.

Onpenenure Maccy 10" m® rasosoit cmecH, conepskarieit (mo ooremy) 50%
Bojopozaa u 50% nuokcuaa yriaepoaa (H.y.).

['a3 (H.y.) 3aHUMaeT 0obeM 1 M, [Ipu xakoii Temrneparype 06beM rasa yrpouTcs,
€CJIM JJaBJICHUE T'a3a HE MeHseTcs?

IIpy KaKOM JaBJIeHHH Macca xopa oobemoM 3-10° m° cocrasut 2,5-10° kr, ecrmn
t=23°C?

Kakyto maccy CaCOj3 Hazio B34Tb, YTOOBI OTYYUTH MPU €0 MPOKATUBAHUU
JTUOKCHJI YTIepo/ia, 3aHUMAIOLTUI 00beM 2510 m® npu 15°C u gaBnenun
104000 ITa?

Brraucnure o6bem 0,100 kr razoBoii cmecu coctaBa 3CO+2CO; pu 50°C u
nasiaennn 98600 Ila.

13 5-10° kr xyiopata kanust KClIO3 Obu1o momyyeHo 0,7-10% m® KHCJIOPO/Ja,
u3mepenHoro npu 20°C u gasnenuu 111900 I1a. Onpenenute MaccoByrO 10110
IIpUMeECEH B XJIOpaTe Kajusl.

IIpu 0°C B cocyne obbemom 14-10°° M3 coneprxures 0,8-10° kr Bogopoza u 6,30
107 kr a3ora. OnpesenuTe NapuuaIbHOE JABICHIE a30Ta U 00IIee TaBICHHE
CMECH.

[asoBast cMech coctout u3 5-10° v a30Ta, HaxoJsIerocs moJa gaBienueM 95940
Ia, 3-10°% kucnopoaa. O6sem cvmecu 8-10° M*. Obmee faBieHNe ra30Boit
cmecu 104200 ITa. [Tox kakum JaBIE€HUEM B3ST KHCIOPOI?

B razonanonHeHHBIX JaMmax COAEP>KUTCS CMECh ra30B, UMEOIIast 00bEMHBIH
coctaB: 86% Ar u 14% Nj. PaccunTaiiTe mapuuaabHOE JaBICHHE KAXI0TO U3
ra3oB, eciu ofriee nasierue paBaHo 39990 Ila.

TazoBas cMech cocTaBiena us 5-10° M° merana nox gasiaeaueM 96000 Ila, 2107
M’ Bofopoia o nasienuem 84000 Ila u 3-10" nrokcnna yriaepoja mnoju
naBiernem 109000 ITa. O6bem cmecu 8107 M. Ornpenenure napuuaibHbIe
JABJICHUS Ta30B B CMECH U 00IIIee TaBJICHHE CMECH.

Yto Ha3bpIBaIOT MOJISIPHOM Maccoil akBuBaneHTa? YeMy OHa paBHa Ui KUCIOT U
OCHOBAaHMH B pEaKIUAX MOJTHON HEUTpaIu3auu’?



Tema:

10.

11.

15. Yro Ha3bIBAIOT KOJUYECTBOM BEIICCTBA SKBUBAICHTA? UeMy paBHA 3Ta BeTUYMHA
st Ca(OH), u H3POy (B peaknusix nosnHo#t Hefitpanu3aiun), BaCl, u A1,(SO4)s,
B3SITHIX KOJMYECTBOM BeliecTBa 1 MOb?

16. Kakoe npuaratesibHO€ IPUMEHSIOT [T BEIPQKEHUS! OTHOLICHUS JaHHOU
BEJIMYMHBI K KoJruecTBy BemectBa? [IpuBenure npumepsl.

17. Kakyro BenW4YMHY AAIOT [ JIEMEHTa OTHOLICHHUS:

18. M(X)/M(f-a(X)X) 1 Ar(X)/(M(Fsis (X)X)).

19. Yemy paBno N(CaSO,) B runce CaSO4-2H20 maccoit 1,72 kr u N s
KpUCTAJJIOTHApaTa B TUIce, noixydeHHoMm u3 0,68 kr 6e3Bo1HOTO cynbdara
KaJIbLIUs?

20. ITpu pacTBOpeHHH B KUCIOTE MeTauia Maccoi 11,9 r Beyaenuics Bogopoa
o6bemoM 2,24 1 (1.y.). Uemy paBHbI Ty (X) 1 M(foxs (X)X) 1st 3TOrO MeTasia.

21. Bpom maccoii 0,4586 T BeITecHsieT u3 pactBopa Kl mon maccoii 0,7280, koTopsiid
B3aMMOJENCTBYeT ¢ MeTauioM maccoi 0,5935 r. Onpenennre MOJIIPHYIO Maccy
SKBHUBAJICHTA 3TOr0 MeTasla.

22. Ha BoccTaHOBIIEHHE OKCH/IA MeTaJl1a Maccoii 1,8 T u3pacxoaoBaH BOJOPO.T
oobemoM 833 mi (u.y.). Haiimure M(f, X)X) MeTasa.

Kakoe xonmmuectBo BemecTsa 3xkBuBaienTa Na,CO3 Hamo B3STE I TOTO, YTOOBI
13 pacTBOpA TEPEBECTH B 0caoK Bee nonbl Ca*? kommuecTBoM BemtecTsa 0,5
MOJIb?

«OCHOBHBIE KJIACChI HEOPraHNIECCKUX coeTUHEHMI»

Kakue OuHapHbIE COeAMHEHUSI Ha3bIBAIOT OKCUAAMU? YKaKUTE BO3MOKHBIE CITOCOOBI UX
MOJTyYSHUSI.

Ha yem ocHoBaHa kaccudukaius OKCHI0B Ha: a) HecoJaeo0pa3yrolue U cojieoopa-
3yro1ue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSIBIISIONINE KHCIOTHO-OCHOBHYIO
nBoicTBeHHOCTh? Kakue peakiuu XxapakTepHbl JUIsl OKCU0B KaX10H U3 3TUX TPYII?
[TpuBenuTe mpUMepsl OKCUAOB, KOTOPBIE TP B3aUMOJIEHCTBUH ¢ BOAONH 00pa3yloT 1Be
kucnothl. Kak B3aumopeiictBytot ¢ pactBopom Ca(OH); oxcuabt N2Os, N2O3 u NO,?

B ueM nposiBisieTcss KUCIOTHAs TPUPOJA TEX OKCUIIOB, KOTOPBIE C BOJIOM HEMOCPECT-
BEHHO HE B3aUMOJICUCTBYIOT?

HazoBute 0CHOBHBIE OKCH/IBI, HEMTOCPEACTBEHHO B3aMMOAEHCTBYIONIME ¢ BOaoM. Ha-
MUIITUTE YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKITUH.

Kaxkue mo xapakrepy oKCHabl 00pa3yroT HEMETAJIIbI U METaJUTBl B Pa3HBIX CTETICHSIX
okucienusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cr03, CrO:s.

YV kakoro u3 IByX OKCHJIOB OCHOBHBIE CBOICTBA BhIpakeHbI cuiibHee: FeO nmn Fe,Og;
SnO uim SNO»; ZnO unu CdO; SnO unu PO; BbO mwim CaO; As,03 mn BirO3?

B kakux cinyuasx ABa OKCHIa MOTYT B3aUMOJEHCTBOBATH JIPYT C IPYTOM U KaKue CO-
€AMHEHUS TIPH TOM 00pa3yrorcs?

Kakue okcupl 1 Ha KAKOM OCHOBAaHHH MOTYT OBITh OTHECEHBI TAKXKE U K KIJIACCY COJIei?
[IpuBeauTE COOTBETCTBYIOIINE MPUMEPHI.

dopMynamMu KaKuX COJIeH MOKET OBITh (JOPMATILHO BRIPAXKEH COCTAB TAKUX MUHEPAJIOB,
KaK IIMTUHENH, TayCMaHUT, MarHeTuT? K KkakoMy Kjaccy cieyeT OTHECTH 3TH
coeuHEHNs?

Kak monyunts okcuasl CuO, CO,, SO,, P20s, Fe;03, MgO 13 mpocThIX U CIIOKHBIX
BEIICCTB?



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Tema:

[TomyuuTe MO 1Ba OKCH/IA U3 PA3IMYHBIX UCXOIHBIX BEIIECTB: a) KMCJIOT, 0) OCHOBaHUH,
B) COJIEH.

Kakoli okcua MOKHO TIOTYYUTh U3 KaxI0H KUCIOTHI cienyromero psga: HCIO,,
H2M004, HzCF207?

Kak monmy4ynth OKCH]I IIMHKA U3: a) MeTauia, 0) munepasnoB ranmest ZNCO3 1 IIMHKOBOM
oOManku ZNnS?

UYepes Kakoi MPOMEKYTOUHBIN MPOJIYKT, JIETKO pa3iaraloliuiics pu HarpeBaHuH,
MO>KHO MOJYYUTh OKCUJ MeTasuia u3 ero conu? Ilokaxxure 310 Ha puMepax:
FeCl3—Fe;03; A1(CH3COO)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 117151
OJTHOTO M TOTO K€ 3JIEMEHTA U3 OJHOTO OKCH/IA TIOIYUUTh JAPYTOH.

Kakue conu Ha3pIBatOT rHApOKcocoisiMU? Kak MX MOKHO MOJIYYUTh, €CIIA UCXOIHBIM
BEILIECTBOM SIBJISICTCS THPOKCH]] WK couib, Hartpumep MN(OH), u Fey(SO4)3?
Hanumwmre rpadpuueckue popmyisl: ruapokcodpomuaa mapranua (11);
TUAPOKCOKapOOHAaTa MarHus; THAPOKCOHUTPATA aTIOMUHUS; TpUruapokcodocdara
KaJbIHUS.

B yem ruapoKkcocony NposiBISIOT CXOJICTBO: C OCHOBaHUAMH, ¢ coisiMu? [lokaxkuTe 310
YPaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIHIA.

[TpuBeauTE IPUMEPHI SIIEMEHTOB, KOTOPHIE BMECTO THAPOKCOCOIIEH 00pa3ytoT OKCOCOIIH.
3a cuer yero 370 npoucxoaut? Hanummure rpapudeckue GopMyibl: XI0puaa
okcocypbMbI(11]); cynbdara okcoTHTaHa; XJIOpUIa THOKCOYPaHA.

[TpuBeauTe IpUMEp KUCIOT, OCHOBAHUN M COJICH, U3 KOTOPBIX HENb3S MOIYIYUTh THAPO- U
THJIPOKCOCOJIH.

Kak MOKHO OCYILIECTBHUTD CIEIYIOLINE NEPEXOAbl B IPSIMOM M 0OpaTHOM HAIlPaBICHHUM:
KHCJIOTa —THJIPOCOIb —>CPETHSS COJIb —TUIPOKCOCOIb — THAPOKCHIA OKCUA?
Hanummre ypaBHeHUs1 peakliuii, KOTOpbIE MOCIE0BAaTENLHO MTPOTEKAIOT MIPH MOCTe-
nenHoM godasnenun: 8) NaOH k pactBopy ruapocynbgara HHHKA; 0) KHCIOTHI K
pacTBOpy aTIOMHHATA KA.

Kakumu nBymst crioco0amMu MOXKHO TMOJYYUTh: a) CyIb(PUI MEIU U3 METAIUTUYECKON
Meu; 0) XJIOpU ATFOMUHUS U3 METAITTHYECKOTO aTFOMUHHMS?

Hanwmure ypaBHEHHS peakuid, IPH MOMOIINA KOTOPBIX TIEPEUNCIICHHBIC HIDKE COJIN
MoryT ObITh TiepeBeeHbl B cpeanue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
CI’Q(OH)4SO4.

«Ctpoenue aToma. [leproanueckuii 3aK0H ¥ MEPUOINYECKAS CHCTEMA XUMUYECKHUX
semeHToB /.. MeHaeneeBay

UYto Ha3bIBAIOT MPUHIIUIIOM HEOINPEAEIECHHOCTH U COOTHOIIEHUEM HEOoNpeaeIeHHOCTU?
IIpuMeHnMO 1 MOHATHE TPAEKTOPHUH JIBMXKEHHS K MUKpodacTuam? YeM 3To omnpeze-
JSIETCSl U KaKO€ MOHSATHE €ro 3aMEHseT?

3 . HeonpeneneHHOCTh MOJIOKEHHS JIEKTPOHA PaBHA:

a) 10" m; 6) 1 cm. Kakoit OyzleT pHu 3TOM HEOIPEeIEHHOCTh B UMITYJIbCE U
CKOpOCTH?

HeomnpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 108 cm/c. Haiiznre COOTBETCTBYIOLLYIO
HEOIPEAEIEHHOCTD B MIOJIOKEHUU JIEKTPOHA.

[TorpentHOCTh B ONpeIeICHNH MOJI0KEHHS dJIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 awm.
Kaxoit OyaeT mpu 3TOM MOTPENIHOCT B ONpeAeSIeHnH CKOpocTH? J{Jist BToporo cirydas
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24.
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cpaBHUTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JABHIKEHHMSI AJIEKTPOHA 10 EPBOH
opoute bopa.

CKOpOCTh IBMXKEHUS JICKTPOHA 1O TIEpBOit O0poBCKoit opouTe paBHa 2187 km/c. Ecnu
MOTPEIIHOCTD B OINPEIEIEHUN CKOPOCTH paBHA | KM/C, TO KaKoi Oy/eT MpH 3TOM
HOTPELIHOCTD B OIPEEIEHNN KOOpAUHATHI? CpaBHUTE €€ CO 3HAUEHHUEM pajnyca
OpOUTHI.

Caer MMeeT IBOMCTBEHHYIO IPUPOLY, IOATOMY IHEPIrUs (POTOHA MOKET OBbITh BhIpa)keHa
JIBYMs ypaBHeHHUsMHU: E=hv u E=mc’. Haiinute otcroza B3auMOCBsI3b MEXKY JJIMHON
BOJIHBI, CKOPOCTBIO CBeTa M Maccoil poroHa. [Tonyunte ypaBHenue ne bpoiins, 3ameHuB
¢doron 110601 MuKpouactueil. [Touemy KOpIyCKyIIpHO-BOTHOBOM Tyann3M CBONCTBEH
TOJIBKO MUKpOYacTHLIaM?

Kakoe skcniepyMeHTanbHOE MOITBEPKICHUE HAllIa TUI0TEe3a /i€ Bpoiiist 0 BOJTHOBBIX
CBOICTBaX MUKpPOUYACTHIL]?

Yemy paBHa aeOpoilyieBcKas AJMHA BOJIHBI 3JIEKTPOHA, IBUKYILETOCS CO CKOPOCTBIO: a)
6-10° m/c; 6) 2187 xm/c?

Yemy paBHa Mmacca GpoToHa KpacHOTo cBeTa (X=648 um)? CpaBHHUTE ee ¢ MacCOr
anextpona (9,11 1028 r).

Uemy paBeH umiyiibe (poToHa 1)1 cBeTa ¢ A=485 Hm?

Oneprus GpoToHa paBHa 5 10" k. Haiimure JUIMHY BOJIHBI 3TOT0 U3ilydeHus. Yemy
PaBHBI JJIMHA BOJIHBI, Macca U UMIYJbC i (OTOHA C SHEpruei 6,7 3B?

Ecnu atom renus umeet snepruto 0,04 3B (3HEprus TemnaoBoro JBUKEHUS IPH KOM-
HaTHO TemImeparype), To Kakoi OyeT COOTBETCTBEHHO J1eOpoiiieBcKas JJIMHA BOIHbI?
Yro HazpiBaroT 2Hepruen nonnsanun? Kakas BenuunHa UMeeT ¢ HEW OAMHAKOBOE Y-
cioBoe 3HaueHne? B KakuX equHUIIAX OHU U3MEPSIOTCA?

YeMy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3ALMOHHBIX IOTEHIIMAJIOB JIJIsl JAaHHOTO aToMa
U YTO SIBJISIETCS MPUUYMHON yBETMUEHUS UX 3HaueHui B psany: 11<Ix<ls...?

Kak 3aBucuT BelMunMHa MOHU3AIMOHHOTO TOTEHIIMAJIa OT 3HAUEHUS JJIs DJIEKTPOHA
[JIaBHOT'O KBAHTOBOTO YMCJIA U YEM 3Ta 3aBUCUMOCTH 00YCJIOBJIeHA?

Kak MOXHO 10 3KCIIEpUMEHTAIILHO HaliJIEHHBIM HOHU3AIIMOHHBIM ITOTEHIIMAIaM YC-
TAHOBUTH HAJIMYHUE B ATOME IEKTPOHHBIX CJIOEB U YUCIIO 3JIEKTPOHOB, KOTOPbHIE OHU
conepxar? Ilokaxkute 3T0, MOJIB3YSCh 3HAYSHUSAMHU 3TUX BEIMUUH [yt Oepuntus: 11=9,3;
1,=18,2; 1;=153,7 u 1,==217 3B.

Kak 10oiKHBI OTIIMYAThCS APYT OT Ipyra MOHU3ALMOHHbBIE TIOTEHIIUAJIbI ATOMOB: a)
HATpHs U XJIopa, 0) Kajaus U KPUIITOHA, B) Oepriuius u 6apus?

YTo Ha3BIBAIOT CPOJACTBOM aTOMA K JIEKTPOHY? J{JIs KAKMX 3JIEMEHTOB 3Ta BEIMYHHA
uMeeT HauboJIblIee MOJI0KUTEIbHOE 3HAYEHUE U JUI KaKUX OTpULIaTEIbHOE 3HaUeHHEe?
Kakmue skcriepuMeHTalbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3MOXKHOCTh CYIIIECTBOBAHHUS
MHOT03apsITHBIX TPOCTHIX HOHOB?

Kakoli BBIBOJI MOKHO CIIE€NaTh O CBOWCTBAX JEMEHTA 110 3HAYEHHUIO JUIsl HETO NOHU-
3allMOHHOIO MOTEHIIMAJIA U CPOJCTBA K DJIEKTPOHY?

Yo Ha3bIBAIOT a0COIIOTHON U OTHOCUTEIBHOM 3JIEKTpOOTpUIaTeIbHOCThI0? Kak mo
3HAUEHUIO ATON BEJIMUYMHBI MO’KHO, CYAUTH O HAIIPABICHUH CMELIECHUSI SJIEKTPOHH O
MJIOTHOCTH TIPH 00pa30BaHUU CBSI3EH?

Yo Ha3bIBAIOT CTENEHBIO OKUCICHHS JIEMEHTA U Y€MY paBHA MX 00Ilas cymma B
MOJIEKYJIE U HOHE?

[Tpy BBICOKMX MJIM HU3KUX 3HAYEHUSAX CTENIEHb OKUCIIEHHUS HJIEMEHTA MOXKET ObITh paBHA
3apsily €ro cBOOOJHOIrO MPOCTOro HOHA?



Tema:

«XHMHYecKas CBA3L»

Memoo eanenmmnoix cxem.

1.

10.

11.

MoskeT 5 JyiiHa CBSI3U OBITh PABHOW CyMMeE PaJInyCcoOB JBYX aTOMOB, KOTOpbIE €€ 00-
pasytor? [lokaxkute u 0ObSICHUTE Ha MpuMepe MosIeKyIbl Hp, 3Has, uro 1/H/=0,0531M, a
d/H- H/=0,074uMm.

Beruucnure sHepruto o -cBszu C-C, ecnu ctanaapTHas TerioTa oopaszoBanus C-H u3
ra3zo00pa3HbIX yriepojaa v Bojopoja paBHa -2815 kJ[>x/mMomb, a sneprus o-csizu C-H
paBHa - 411,3 k/[>x/Mob.

Oueprus aucconuaru HJ pasua 298,4 kJx/mMonb. MoxxHo nu pasznoxuts HI Ha s7e-
MEHTBI TP 00JTy4EeHUU YIbTPa(UONIETOBBIM CBETOM A =2 100 M2 Kakyto sHepruto
HaJI0 3aTPATHUTh, YTOOBI PA3JIOKHUTH 5103 r HI?

Hoquy MaKCHuMaJiIbHas1 KOBAJICHTHOCTbH (bocq)opa MOJKET OBITH paBHOﬁ IITH, a y a30Ta
TaKO€ COCTOSAHHC OTCYTCTByeT?

B pamkax teopun BC 00bsICHUTD, TOUEMY y OOJBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOMN
BaJICHTHOCTBIO €€ 3HAUCHHUS pa3InyaroTcs Ha 27

JIJIs KaKuX 3JIEMEHTOB, IMCIOIINX 3JIEKTPOHHBIC KOHPUTYpAIlUU BHEIIHETO CJI0ST aTOMa
3s? p2 , 4s° p*, 5s° p°, 6s' p° xapakTepHbI epeMeHHast YETHAs ¥ [IepEeMEHHas HeuéTHas
BAJIEHTHOCTH?

Ha ocHOBaHWY pa3HOCTH 3IEKTPOOTPHUIIATSIIBHOCTH aTOMOB JICMEHTOB YKKHTE, KaK
WU3MEHSETCS CTEeIEHb NOHHOCTHU cBs3H B coequuenusx HF, HCI, HBr, HJ?

Paccuutaiite 3 pekTHBHBIE 3apsAabl ATOMOB BOJOPOJA U XJI0pa, 00pa3yoLIiX KOBa-
JIEHTHYIO HOJIIPHYIO CBA3b, €CIIU 3y MONIEKYIBI HC1 paBen 3,410% KoM, a wnna
cesa3u H- C1 paBHa 1,2710™ m.

Kak  MOXXHO OOBSICHUTH, YTO aMMHUAK U TPU(TOPHU]] a30Ta, UMEIOIINE OJTMHAKOBYIO TTH -
pamMuaanbHy0 GOpMy U CoAEpIKaIIie aTOMBI DJIEMEHTOB C IPUMEPHO OJMHAKOBBIM
pa3iaryureM B AJIEKTPOOTPUIIATETHHOCTH, CYIIIECTBEHHO PA3IMYarOTCs 10 BEIHUHNHE
TUMONBbHBIX MOMEHTOB: [ (NH3)=0,49 » 10%° Kirm, (N Fg)=0,07-10'29 K- m?

Kak cormacoBate Maiyro noJsipHOCTb cBs3H B MoJiekyie CO (1 = 3,33 107! Kim) co
3HaunTeNnbHBIM paznudreM B D0 C u O D0(C)=2,5; 50(0) = 3.5.

Juuna cBsi3u H-F pasra 0,092 uwm, a monspHOCcTh coctasisiet 45%. Haiiaure u/H-F/.

. YCTaHOBUTb IPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOMIUX MOJIEKYII:

COS, COCl,, CF4, SiFg;
NHs, NO,, PH?, PO,%;
st, SC|2, SF4, SOZFZ;
Cl,0, ClO;™ ClO, -, JOg™.

. [lokaxxute BIUsHUE HETIOACIEHHBIX dJIeKTpoHHBIX map /HII/ Ha dpopmy monexyn BrFs,

SF4, JCl; 7, JFs. IIpenckaxkute /SKBaTOpUANIbHOE WM aKcHabHOe/ pacmoioxenne HIT.
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28.

Memoo monexyaapuvlx opoumaei.

Kak na ocHoBe Teopuu MO onpenenstoT KpaTHOCTh CBSI3U MEXKIY ABYMsI aTOMaMu?
[TpuBenute mpuUMepHL.

Kaxk Teopuss MO 00BsicHSIET HEBO3MOKHOCTH 00Opa3oBaHus MoJiekyn He,, Bey, Nes.

Kak teopust MO o0bsicHsieT: a)quamaraetusm Mosiekyn Na, Fp; 6) mapamaraerusm By u
02.

CocraButs sHepreTideckyio auarpammy MO gactury NO¥, NO u NO™ 1 cpaBHHTE HX
KpaTHOCTh U Ep?

CocraButh 3Hepreruueckyto nuarpammy MO u AO monekyinsr LiH Kakue opouranu B
HEH SIBJISIFOTCS CBSI3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIUMU 7

VY kaxoit mosiekysbl Ny unu CO Oosbliie SHEpTHs ucconyanun?

OObsicHUTE, TOYEMY OTPBIB OHOTO AJNEKTPOHA OT MoJeKylbl CO nmpuBOAMT K OCiIal-
JICHUIO CBSI3H , @ OT MOJIeKyabl NO™ k e€ ynpodHeHuro ?

Honnas ceaso.

Temneparypa miasienus CaCl,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 M,
Cd—0,09 uM. OOBACHUTH pa3IUYNe TEMIIEPATYP ILIABICHUSL.

ITpu nepexone ot CsF k CsJ Temmneparypa niaBjieHUs] KPUCTAIUIOB YMEHBILIACTCS.
OOBsAcHUTH HAOIIOAaEMBIN X0/ U3MEHEHUS TeMIIEPATyphI IUIaBICHHUS.

OO0bsicHUTH HeycToMUnBOCTh ruapokcuoB Meau (1) u cepedpa (I).

OOBSICHUTD C TIO3UIIHIA MTPEJICTABICHUHA O TOJISPHU3AIMA HOHOB MEHBIITYIO0 YCTOWIHMBOCTD
AuCl; B cpaBuenuu ¢ AuCl.

K>CO3 mnaButcs mpu 890°C 6e3 pasnoxenust, Ag,CO3 pasmaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

BaCl;, B BomHbIX pacTBOpax aucconuupyeT moiHocteto, a HGCl, mouru He mucco-
nuupyeT. OObSICHUTE 3TO pa3ivyuue B CBOMCTBAX COJIEH.

UTo Ha3BIBAIOT TOTIOTHUTEIHHBIM MOJISIPU3ALUOHHBIM dPhekToM? OOBICHUTH, KaK €ro
2+ .

Hannuue B coequHeHnsx HY™ nemaet okcu HQO menee ycroitunBeiM, ueM okcua ZnO,

HECMOTPsI Ha OONBIIHI pagnyc HOHA PTYTH.

Kakoe coenmnnenne Tepmudecku 6onee ycroitunBo: a) PbCO3 u CaCOs, 6) HYCls n
PbCly, B) FeCl3 u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mescmonekynapnoe 3aumooeiicmeue.

29.

30.

Yem 00BsICHSIETCS pa3HOCTH TeMIepaTyp kumneHus azora (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? IloueMmy HaMHOTO OTIMYACTCA OT HUX TeMIlepaTrypa
kunenus xyopa (-34°C)?

YeM 00BSACHUTH pa3HYIO SHEPTUIO BOJOPOIHBIX CBSI3CH.



31. Kak 1 mouemMy N3MEHSEMCsI arperaTHOE COCTOSIHHE TPOCTHIX BEIIECTB NPH KOMHATHOM
Temreparype B pany ¢prop-iioa. Kakoe arperaTHoe cOCTOSHUE JOKEH UMETh acTaT?

32. YeM OOBSICHUTD, YTO TEMIIEpaTypa IJIABICHHS BOJbI 3HAUUTEIBHO BBIIIE TEMIIEPATyPhI
riaBsieHus propoBonopoaa (-83°C), XOTS TUMOIBHBII MOMEHT MOJICKYJIBI BOJIBI
-29 -29
(0,61-10°" Kun-m) menbiie, yem modiekyiasl HF (0,636-10™7 Kir'm).

Tema: «IHepreruka U HANPABJIEHHOCTh XHMHYECKUX MPOLECCOB)

1. Ha kakyio BeTUUHMHY OTIMYAETCS U3MEHEHHUE SHTANBIINU OT U3MEHEHUS BHYTPEHHEH
sHeprum cuctembl? B kakux ciaydasx AH=AU u Qv=Qp?

2. 3aBUCHUT JId U3MEHEHUE DHTAJIBIINKI CUCTEMBI OT TEMIIEPATYPHI?

3. Kakue cuctembl Ha3bIBalOT KOHAEHCHPOBaHHbIMU? [ToueMy /7151 HUX 0OBIYHO OMyCKAIOT
OorpaHHYHMBaroNIne yciaoBus V=CONst u p=const?

4. Kako¥ 3aKOH SBJISICTCS OCHOBHBIM 3aKOHOM TepMoxumun? [laiite ero hopmynupoBKy.

5. Ilepeuncnute ciencTBus, BRITEKaroNMe U3 3akoHa ['ecca. [ kakux onpeaeneHuil OHU
HCIOJIb3YIOTCSl B TEPMOXUMHUUYECKUX pacyeTax?

6. Cornacuo npunnuny beptino (1867) xumMudeckue peakiiuu cCaMoIpOU3BOIBLHO MTPOTE-
KAlOT B CTOPOHY BBIJIEJICHUS TEIUIOTHI, T.€. B CTOPOHY YMEHbILIECHHS SHTANIBIINU. SBiseTcs
JIM 3TO MPABUJIO OOLIUM UM OTPAHUYEHHBIM?

7. Kaxkoil pyHKIMENH COCTOSHUS XapaKTEepU3yeTCsl TeHICHIUS CUCTEMBI K JOCTH)KEHUIO TaK
Ha3bIBAEMOT0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMAJIbHAS
0ecropsII0YHOCTh paclpeleIeHHs YaCTHIL?

8. B m3ommpoBaHHO# cHCTEME BCE CAaMOTIPOU3BOJIBHBIE MTPOIECCHI MPOTEKAIOT B CTOPOHY
yBenuueHus oecropsaaka. Kak usmeHsieTcst mpu 3ToM 3HTpomnus?

9. Kak u3MeHsIeTCsl PHTPOIHS CHCTEMBI 32 CUET MPSMOU 1 00paTHON peaKIvid MPU CHHTE3E
aMMHuaka?

10. Kak n3MeHsieTcs SHTPOIUS CUCTEMBI C OBBIIIEHUEM TEMIIEpaTyphl, B PEaKIUIX CUHTE3a
Y Pa3JIoKEHUs BEUIECTB?

11. Kak BausieT Ha SHTPOINHUIO CUCTEMBI 00pa30BaHUE ra3000pa3HbIX MPOJYKTOB?

12. Kak u3MeHsieTcs SHTPOITUS CUCTEMBI TIPH HCTIAPEHUH, KOHICHCAIINH, YBEITHYCHUN
naBieHust, (ha30BbIX Mepexoaax?

13. Tloyemy mpu IJIaBJIEHUH BEUIECTBA TEMIIEPATypa OCTAETCS MOCTOSHHONH HECMOTPS Ha TO,
YTO B ATO BpeMs TEIJIOTA K CUCTEME MOABOTUTCS?

14. Kakumu ofHOBpeMEHHO JeHCTBYIOMUMU (HaKTOpaMuU ONpeAessieTCsl HalpaBJIeHHOCTh
XUMHUYECKOTO Ipoiiecca?

15. Kakyro TeHACHIUIO CHCTEMBbI BBIPA)KAET: a) SHTAIBINUIHBIN (pakTop, 6) SHTPONMHUIHBIH
daxTop? Kakast pyHKIMS COCTOSIHUSA CUCTEMBI JaeT KOJTUYECTBEHHYIO XapaKTEPUCTUKY
OJTHOBPEMEHHOT0 BIUSHUS TOTO U ipyroro ¢gakropa? KakuM ypaBHEHUEM 3TO
BBIpaKaeTcs?

16. YUro Ha3wiBatoT sHeprueii [ m66ca? Kakum 00pa3om n3MeHeHue 3Toi BennuHbl (AG)
YKa3bIBa€T HAa TEPMOJMHAMUYECKYIO BO3MOKHOCTh UJIM HEBO3MOXXHOCTh
CaMOTIPOU3BOJIBHOTO MpoTeKanus mporecca? Kakoe 3Hauenne AG onpenensier
PaBHOBECHOE COCTOSIHUE CUCTEMBI?



17.

18.

19.

20.

21.

22.

23.

24,

Tema:

[Tpu xakom cootHomennn AH u TAS: a) cuctema HaXoIUTCsA B paBHOBECHUH, 0) XU-
MUYECKHH IPOLECC HAIIPABIIEH B CTOPOHY AK30TEPMUUYECKON UIIU SHIAOTEPMUYECKON
peakuuu?

UeM 00BSICHSETCS BOZMOKHOCTh JHIOTEPMUIECKIX PEAKIUI U ITOYEeMy OHA BO3PACTAET C
YBEJIMUEHUEM TeMITepaTyphi?

DOHTaIbIUIHBIM I SHTPOMHUIHBIM (PaKTOPOM OIpeIesieTCs] HallpaBIeHUe XUMHUUYECKUX
peaxkuuil Npyu o4YeHb HU3KUX TeMIiepaTypax?

[Touemy npu HU3KUX TeMIIEpaTypax U B KOHJIEHCUPOBAHHBIX CUCTEMAX BO3MOKHOCTb
MIPOTEKaHUs PEaKIMil onpeenseTcs B OCHOBHOM ToibKo 3HaKoM AH? Cornacyercs iu
3TO ¢ npuHuunom beprio?

Bo3MoxHO 111 caMOTIPOU3BOIHHOE IPOTEKAHUE TPSMOU pEaKIIUU, €CIIU TPU TOJI0KHU-
TeJIbHOM 3HaYeHuu AS: a) AH>0, 6) |AH|>|TAS|?

CranpaptHas teriora oopasoanusi NH; u PH; paBua coorBerctBenno —46,2 u +5,0
k/[x/mMonb. Kakoii crnenyet cienarh BBIBOJ U3 3TUX JTAHHBIX 00 OTHOCUTEIHHON yCTONYH-
BocTH Mosiekyn NH; u PH3?

[Tpu cxxuranuu rpadura odpazopaics okcua yriaepoaa (IV) maccoii 8,86 r. Beruucnure
terioTy oopaszoBanusi CO;, u3 anementoB. TermnoBoit apdext peakumuu AH= -79,2 kJIx.
CrannaprHas Teruiota oopaszosanust MgO (k) u CO; () cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/monb. Terora pasznoxenuss MgCO3; na MgO u CO, AH=+100,7
k/[x/Monb. Vicrionb3ys 9TH JaHHbBIE, HalauTe TeruioTy obpa3zoBanus MgCO; u3
HIIEMEHTOB.

«CKOpOCTb XUMHYECCKHX peaKuuﬁ. XuMuueckoe PaBHOBECUEC»

Peakuus unet no ypasHenuto 4NH; +50,=4NO+6H,0. Kak nusmeHurcsi CKOpocTh pe-
aKIINH, €CIIM YBEJIMUUTD JIaBJieHue B 2 paza?

Peaxmus mexny BemiectBamMu A u B Belpakaetcs ypaBHeHueM 2A+B=2C. HauanbHas
KOHIIeHTpaIus BemectBa A pasHa 0,3 Monb/m, a BemjectBa B — 0,5 monb/n. Koncranra
CKOPOCTH peakiuy pasra 0,8 1°/Monb’MuH ", PaccunTaiiTe HaYaIbHYIO CKOPOCTH TPSIMO
PEaKIMH U CKOPOCTH 110 HCTEUEHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUs
BeniecTBa A ymenbinaercs Ha 0,1 Mouib.

Pasnoxxenne N,O Ha MOBEpXHOCTH 30JI0Ta MPH BBICOKUX TEMITEpaTypax MPOTEKaeT 10
ypaBHeHH0: 2N20=2N,+0, KoHcTaHTa CKOPOCTH JTAHHOH peakiuy paBHA 5-10™
a/monemuH nipu 1173 K. Hauaneras konuentpanus N,O 3,2 mons/n. Onpeaenure
CKOPOCTh PEaKIIMH TIPH 33TAHHOW TeMIIepaType B HAYAJIbHBI MOMEHT W B TOT MOMEHT,
korna paznoxures 25 % NO.

Peaxmus uner o ypaHeHuro 2NO+0,=2NO,. HauanpHbIe KOHIIEHTPAITUH pearu-
pyronux Bemect 0buH (M0b/11): C(NO)=0,8; C(02) =0,6. Kak u3MeHHUTCS CKOPOCTh
PEaKIuu, €CITU KOHIICHTPAIIMIO KUCIOpoAa YBEIUYUTH 10 0,9 MOJIB/IT, 2 KOHIIEHTPAIIHUIO
okcuaa azota 110 1,2 Monb/n?

JokaxuTe, 4TO peakius B3auMOACHCTBUS MypaBbUHOIO b1 la U IEPOKCUAA BO-
Jopojia ¢ 00pa30BaHUEM MYpPaBbUHOUN KUCIIOTHI U BOJIBI SIBJISIETCS PeaKiueil BTOPOTo
NOpsIJIKa, €CJIM Yepe3 2 4 Mocie Hayalla peakius 3asepiumiach Ha 50 %, a uepes 2 4 40
MUH KOHIICHTpAIUsI MypaBbUHOM KUCIOTHI cTana 0,285 monb/i1. Mcxonaabie
koHuentpanuu HCOH u HyO; onunakos! 1 paBHbl 0,50 MOJIB/I1.
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20.

PaccunTaliTe KOHCTAaHTY CKOPOCTH PEAKIIMHU MEPBOTO MOPSAIKA, YUUTHIBASI, UTO 3a 25 MUH
peakuus npoxoauT Ha 25 %, T. e. mpopearupoBajia YeTBepTasi 4acTh BEIIECTB.

KoHcTaHTa CKOpOCTH peakuy NePBOTO MOPsiIKa paBHA 2,5:10° ¢ Kakoe konuuecTBo
ocTaHeTcsl HenpopearupoBaBuM yepe3 10 4 nocie Havana peakuuu? HavanbHast
KOHIIGHTpalus paBHa 1 MOIB/1I.

CKoJbKO BpeMEHU He00X0IUMO ISl MPoxXokaeHus Ha 60 % peakiuu BTOPOro Nopsiaka,
€CJIM MpHU TOH ke Temrepatype 3a 20 muH peakuus nporekaeT Ha 30%? HauanbHbie
KOHIIEHTPAIIUU UCXOIHBIX BEUIECTB OJMHAKOBBI U PABHBI 2 MOJIB/I.

KoncranTta ckopoct HekoTopout peakuuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haiinure TemnepaTypHbiid KO3GGUIIMEHT CKOPOCTU PEAKITHH.

Bo ckoibKO pa3 yBelIMUUTCS CKOPOCTh pacTBOpeHus xene3a B 5 %-noit HC1 nipu no-
BBIIIIEHUU TeMIepaTypsl Ha 32°, eclii TeMIepaTypHbIi KO3PPHUIHEHT CKOPOCTH
pacTBOpeHUs paBeH 2,87

ITpu 393 K peakius 3akaHurBaetcs 3a 18 muH. YUepe3 CKOJIbKO BpEMEHU 3Ta peaKiius

3akoHumuTcs npu 453 K, ecnu remneparypHsbiil K03hQUIIMEHT CKOPOCTH PEaKIuu paBeH
3?

Onpexnenure TemMnepaTypHblid KO3(pGULIHUEHT CKOPOCTU PEeaKLUH, €CIIU IPU NOHUKEHUU
TEMIEPATYyphbl, Ha 45° peakuus 3aMeUInIach B 25 pas.

KoHcTaHTbl ckopocTH peakiuu nepBoro nopsjaka npu 288 u 325 K cooTBeTcTBEHHO
pPaBHBI 21021 0,38 ¢*. Kakossr TeMIEepaTypHbId KOAPPHUIMEHT CKOPOCTH ITON peaKkIuu
Y KOHCTAaHTa CKOPOCTH 3TOM peakuuu npu temnepartype 303 K?

[Tpu HekOTOPOI TeMIlepaType KOHCTAaHTa PAaBHOBECHS TEPMUUECKOHN JTUCCOIUAIINH
N204=2NO,; K=0,26. PaBHoBecnas konuentpauus NO; paBna 0,28 Monb/n. Beruucnure
pPaBHOBECHYIO U NiepBoHavanbHy0 KoHIeHTpauu NoOy4. Kakas maccoBast nons B %
ATOTO BEIECTBA MPOIUCCOIMUPOBATIa K MOMEHTY YCTAaHOBIICHUSI PaBHOBECHS?

[1pu cunTe3e pocrena umeer Mecto papHoBecue peakuuu Cl,+CO=COCI,. Onpenenure

UCXOJIHBIC KOHIICHTPAIIUH XJIOPA U OKCHJIA YTIIEPO/ia, €CIM PABHOBECHBIC KOHIICHTPAIMH
pasubl (Moais/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBHoBecue peakinuu COCl,=CO+Cl, ycraHOBHIOCH MPU KOHIIEHTPAIUSIX
pearupyromux BeriectB (Moiib/): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
CUCTEMY J00aBWIM XJIOP B KoiudecTBe 4 Mouib/1. OnpeenuTe HOBbIE pABHOBECHBIS
KOHIICHTPAIIUU PearupyIONINX BEIIECTB MTOCIIC CMEIICHUS PAaBHOBECHSI.

PaBHOBecHEIE KOHICHTpAUX BCIICCTB, YIACTBYIOIIHUX B pCaKIINU

CH3COOH+C;HsOH=CH3COOC;H5+H,0 paBubl (Monb/n): C(kucnotsr) = 0,02;
C(cmupra) = 0,32; C(3dupa) = 0,08; C(Boas1)=0,08. Kakumu ctamu paBHOBECHBIC
KOHIIEHTPAIIUHU TIOCTIE CMEIICHHS PABHOBECHS BCIICICTBUE YBETUUYCHUS KOHIIEHTPALIUN
C,HsOH B 4 paza?



Tema:
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«PacTBopbI. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUALTUM

Kakwue BerrecTBa Ha3pIBAIOT 2JEKTPOIUTaMHU? UeM OTINYAIOTCS UX BOJIHBIE PACTBOPHI OT
pPacTBOPOB HEIIEKTPOIUTOB?

Uro Ha3bIBAIOT M30TOHUYECKUM KO3 duimenTom i? KakoB ero Gpu3ndeckuii CMbICT U
METO/IbI KCIIEPUMEHTAILHOTO omnpeneneHusn? Ot Kakux (pakTopoB 3aBUCIT 3HAYCHUS 1?7
Kakumu yciioBusiMu onpeensieTcsi BO3MOXKHOCTb 3JIEKTPOJIMTUUECKOM TUCCOIUAIIUN
BemiecTBa? Kakas BenrunHa XapakTepu3yeT HOHU3UPYIOIIYIO CIOCOOHOCTh
pactBoputensa? [lokaxure MexaHU3M pacnaja YacTHIl paCTBOPEHHOIO BELIeCTBa Ha
HOHBI.

byner nu oguHakoBOM AJIeKTpUUEcKasi IPOBOJUMOCTb BOAHBIX U CIUPTOBBIX PACTBOPOB
OJIHOTO M TOTO € BEIIECTBA IIPH OJTHOM M TOM ke KoHIeHTparuu? OObsICHUTE.

Kakue Benmn4uHbI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOM MpoIiecca AMEeKTPOIIU-
TUYeCKOU aucconuanuu? Jlaiire ux onpenenenus. Kakyro U3 HUX ¥ mMoyeMy Ha3bIBAIOT
MOCTOSTHHOW BEJTMYUHOM?

Ha kakue rpymiibl yCIOBHO AETSAT JIEKTPOIUTHI 110 BETUYMHE CTEIICHU UX JUCCOIHAlUn?
IIpuBenuTe npuMeEpsI IPEACTABUTENEH dTUX TPYIIIL.

Kak 1 nmouemy BiIHsET Ha CTENEHb AUCCOIUAIMH cIa00ro AJIEKTPOINTA BBEACHHUE B €r0
pacTBOp OJJHOMMEHHOTO MOHA U pa30aBjeHue pacTBopa?

[ToueMy KOHCTaHTa JEKTPOIUTUUECKOM THUCCONMalnU sBIsieTcs Oosiee ynoOHOi xa-
PaKTEPUCTUKOMN IIIEKTPOIIUTA IO CPABHEHUIO CO CTEIIEHBIO TUCCOLUAIITU?

Kak BnusieT Ha pacCTBOPUMOCTH BEIIIECTBA BBEACHHUE B €TI0 HACKIIIEHHBINH PAaCcTBOpP OJI-
HOUMEHHOTO HOHA?

B kakux cioyyasx mpouCXOJUT PACTBOPEHHE OCATKOB ¢ 00pa30BaHUEM KOMITJIEKCHBIX
COeIUHEHUT?

BeinaseT a1 0caoK MpH CIIMBAaHUK HAChIICHHBIX pacTBopoB: SICl, u CaSO,4; CaCl, u
SrS047?

B kakoii mocneaoBaTeabHOCTH AOKHBI BBINIAATh OCAIKH, €CIH K pacTBOpaM, Co-
JepIKaIuM HOHBL: 1) Ca2+, Baz+, Sr**u 2) CI', I', Br, mocTeneHHO MpuOaBiIsTh: K
niepBoMy pactBop Na,SO,, a ko BTopomy pactop AgNO3?

Kakas u3 1ByX coseid 0oJbIlie pacTBOprMa U BO ckoJibko pa3: CaSO4 mmm BaSO,4, BaCO3
50051 SfCOg, Pb|2 W PbClz”

OcraneTtcst v mpo3padnsiM GuiIbTpat u3-moj ocaaka POCl,, eciu k HeMy 100aBUTH
pacTBOp MOAUA KAJIHs?

B naceimennom pacteope Pbl, koHIeHTpanus noau HoHOB paBHA 1,3-10°° momb/1.
Haitgure KOHIIEHTpALMIO HOHOB Pb?* B oTOM pactBope.

B naceimmennom pactsope Mgs(PO4), oobeMom 10 J1 coepKUTCs COTb MAccoit 3 T.
Brruncnute ee pacTBOPUMOCTD U HAMIUTE MOJISIPHBIE KOHIICHTPAIIMH KaKJ0TO HOHA B
9TOM PacTBOpE.

Yewm ompezensieTcst CTeneHb CMEIICHUST PAaBHOBECHS JUCCOIMAITAN BOJIBI TIPH PACTBO-
PEHUU B HEU COJIH, CITOCOOHOH K THAPOIH3Y?

Bcerna i HEUTpaIbHOCTH pacTBOPa COJIM YKA3bIBAE€T HA OTCYTCTBHUE TUIPOIN3a?
OObsicHuTe.

Jlnsa pactBopoB kakux conei pH nmeer Takoe e 3HaueHHe, Kak U1 Boabl? [Tokaxure
sto Ha mpumepe NaCl u CH;COONHy,.

Kaxkue u3 coneit He moaBepraroTcsi THAPOIN3Y, U €CIIHU MOJIBEPraloTcs, TO M0 KaKOMy
tuny: K,SO4, Na,Se, BaS, RobNO3, ZnCh, K;SO3, KCIO3, HCOOK, NaC104, KBrO?
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Tema:

st xakoii conmu pH pactBopa Oyner umers 6onbinee 3HaueHHe: NaNO3 nau NaNO,,
CH3COOK wmim CH3COONH,, KCIO umu KCIO3?

JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(HATOB, CYIb(PHUTOB U CYIb(PHUIOB IIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIU3Y.

Kakwue 1Be paBHOBECHBIC CHCTEMBI B PACTBOPaX KHCIBIX COJICH OMPEIEISIFOT IS HIX
sHadyeHne pH? Uto sBiseTcs MpuIrHON menouHou cpensl s pactBopoB NaHCO3 u
kucyon ais pacteopoB NaHSO3?

Jist KakuX coJieit TUAPOIHN3 MPOXOIUT CTYNeHsIMU? UeM onpenenseTcs X YUCio | KaKk
U3MEHSETCS MHTEHCUBHOCTH THIPOJIN3a OT IMEPBOM CTYIEHHU K TIOCIICTHEH?

[Touemy ManuHOBas Okpacka ¢eHo(TalenHa B pacTBOPE aleTaTa HaTPUsi CTAHOBUTCS
0oJiee MHTEHCUBHOW MPU HATPEBAHUH PACTBOPA U CHOBA OJICTHEET MPHU €ro OXITKICHUH?
OOBsICHUTE TPUYUHY U3MEHEHUS CTETICHH TUAPOJIN3a COJICH TIPU HAarPEBaHUU UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCHMOCTH JIUCCOIMAIIMH BOBI OT TEMIICPATYPHI.

UYto Ha3bIBAIOT KOHCTAHTOU ruaponu3a Ke. 3aBUCUT 1K 3Ta BeJIMYMHA OT: IPUPOJIBI COJIH,
KOHIICHTPAIIMU pacTBOpa, TeMiepatypbl? Uem omnpenensiercs: 00JbIIee WIX MEHbIIIEE
3HaueHue Ke s pa3iuyHbIX coJiei?

«OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aAKIIUHM U 3JICKTPOXHMHUYECCKHE MMPOLECChD>

IToxakure yCIIOBHOCTb TEPMUHOB «IIPUHAMAET» U «OTHACT» JIEKTPOHBI IIPH OIIpee-
JeHnr GYHKIUN OKACIHUTEINS U BOCCTaHOBUTENS. [TouemMy Takast yCIIOBHOCTh BO3MOKHA?

YT0 HaA3BIBAIOT CONMPSHKEHHON OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM AP0 U CKOJIBKO UX
JIOJDKHO yYaCTBOBATh B OKUCIIMTEIIEHO-BOCCTAHOBUTEIHHOM peakiuu? Yemy
COOTBETCTBYET KaXK/1ast U3 HUX?

UTo Ha3bIBAIOT OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIMU KO3 punnentamu? Kaknue MeTo bl
CYILIECTBYIOT JUIsl UX omnpenaeneHusi? Ilokaxkute CyIHOCTb KaXa0ro U OObSICHUTE, B
KAaKUX CIIy4asX M [104YeMY OAUH U3 HUX IPEANOYTUTEIBHEE IPYroro.

MeHsit0TCs WM OCTaOTCs TIOCTOSIHHBIMU 3apsi/i ¥ aTOMHBIM COCTaB HOHOB, Y4aCTBYIOIIIUX
B OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3MoxkHO 1 npeBpalieHue npocToro
MOHA B OKCOAHMOH WJIM 00paTHBIN nporecc?

Ecnu xuciora, B3siTast B M30BITKE, YIaCTBYET B PEAKIIMU KaK OKHCIUTEIb UIH BOCCTA-
HOBUTEJb, TO COBIAAET JIN JIs Hee KOA(P(UIIMEHT B MOJIEKYIISIPHOM YPaBHEHUHN
PEaKIuu C OKUCIUTENLHO-BOCCTAaHOBUTEIHHBIM? Pa3bepute 3TH ciiyyau Ha mpuMepax
B3aMMOJICHCTBYS: MelIU C pa30aBICHHON a30THON KHUCIOTOM, COJISTHOM KUCIIOTHI C
JAXPOMATOM KaJIusl.

OOBsACHUTE TPUYMHY PE3KOTO Pa3IUYMsl OKUCIUTEbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
nByx metaiios 1 rpynmsl [IC, Haxondmmxcs B 5-M nepuoJe.

Hanumure ypaBHeHHs MOTypeakiiii 1 HOHHO-MOJIEKYJISIpHbIE YPaBHEHUS, KOTOPBIMU
MOTYT OBITh BBIPA)KEHBI ITPOIIECCHI OKUCIICHUS U BOCCTAHOBJICHUS B BOJIHBIX PAaCTBOPAX,
UAYIIMX 1O CIAEAYIOLIMM CXEMaM:

KC10 + KJ + H,SO4—
KBiOs+ HC1 — BiCls+
KC103+ KNO; —KC1 + ...
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KCIO + KJ + H,0— KCI +

ITokaxuTe BIUsIHHUE Cp€abl HA IPOTEKAHNE OKUCIIUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKI_[I/Iﬁ
Ha IpUMEPE U3MCHCHUA OKHCIIMTEILHON €MKOCTH IICpMaHIaHaT - HOHaA.

Kakumu kucioraMu MOKHO TIOJIB30BAThHCS AJIsL CO3/IaHUS CPEJIbl IPHU MPOBEACHUN
Red-Ox peaknuii? [Touemy ¢ 3TO# 1ENIBIO IPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KUCI0TY?

CHOCO6CTByeT JIK KUCJ1ada cpeaa: a) OKHCJIICHHIO KATUOHOB 10 OKCOAHHOHOB;, 6) OKHUC-
JIUTECIIBHOMY ﬂeﬁCTBHIO OKCOaHUOHOB?

Dnekmpoonvle NOMEHUUANbL U HANPABTEHUE OKUCTUMETbHO-60CCHAHOGUM ETTbHBIX
peakuyuii

Kakne oKHCINTeIbHO-BOCCTAHOBHUTEIIBHEIC CUCTEMbI Ha3bIBAIOT TreTepoO- U TOMOI'CH-
aeiMu? YUTo aBisgeTcs HpI/I‘II/IHOﬁ BO3HHMKHOBCHUS CKa4dKa IIOTCHIMAaJIa B CUCTEMAX
IIepBOro THIIa? yI[aCTCSI JIK OKCIICPUMCHTAJIBHO OIIPCACIINTL €TI0 a0COII0THOE 3HA4YCHUC,
OTHOCHTEJIbHOE 3HaUeHHE?

Yem AOJDKHBI OTJIIMYAThCA APYT OT APpYyra ABC OKUCIIUTCIbHO-BOCCTAHOBUTCIILHBIC
CHUCTCMBI 1JIA TOI'O, YTOOBI UX MOKHO OBLIO MCIIOIL30BaTh IIpHu COCTABJICHUHU
raJJbBaHMYECKOTO dJIEMEHTa?

Kaxkyro nndopmaruio coaepKut 3IeKTPOXUMAYECKUH PSAJT CTAHAAPTHBIX SJIEKTPOTHBIX
MOTEHIIMAJIOB O CpaBHUTENbHON akTUBHOCTH BD 1 O® meramnos? [louemy oH gaet Bo3-
MOKHOCTbH OlIeHUTh DJ[C ranpbBaHMYECKHUX 3JIEMEHTOB, COCTABIEHHBIX U3 JIIOOBIX Map
METaJIOB?

Hoquy BO,Z[OpOI[HLIfI QJICKTPOA B ITap€ ¢ MCAHBIM IMOJYSJIEMCHTOM ABJIACTCA aHOIOM, a B
nape ¢ HMHKOM - KaTOI[OM?

13 yetsipex metamnoB Ag, Cu, AU u Sn BeIOepuTe Te apbl, KOTOPbIE Jal0T Hau-
MEHbIIYI0 U Hanbombiyto DJ]C cocTaBlIeHHOr0 U3 HUX TalbBAaHUYECKOTO 3JIEMEHTA.

I[To xakoii popMyIie MOKHO HAUTH SJEKTPOAHBINA MTOTEHITHAT METaJIJIa TIPH JTFOOBIX
TEMIIepaType U KOHLICHTPALUU PACTBOPA €ro COJIH, €CIIU Ul HETO U3BECTHO 3HAYCHUE
¢°? Ilpu Kakux yciaoBUsix ¢=¢°?

Kakne n3ameHeHns: KOHLIEHTPAIMi pacTBOPOB COJIEH Ha HIIEKTPOAE-OKUCIUTENE U
AJIEKTPO/IE-BOCCTAHOBUTEIIE IPUBOIAT K YBEINUEHHIO U YMEHbIIEeHNI0 DJ[C?

2-
[Touemy B KauecTBe okucuTeNs ucnonbsyercs xpom \VI\ B cocrase rona Cro077, a He B
2-
cocraBe nora CrO,~, u mouemy okucnenue xpoma M\ 1o xpoma \VI\ mpoBogurcs B 1me-
Jo4HOM cpene?

Inekmpoaus. Kopposzusa memannos.

Kakwue anexTpoxumMuueckre Iporecchl IPOTEKaloT Ha 3JEKTPOJaX MPH JIEKTPOIU3E
pacruiaBoB 1eKTpouToB? [IpuBeanuTe MpUMEpHI.
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Tema:

M3 kakuX MPOIECCOB cllaraercs o0mias peakiys dJICKTPOXHMHUSCKOTO Pa3IOKECHUS
Berecrna’?

YeM oTiimyaeTcs IEKTPOJIN3 BOJHBIX PACTBOPOB JJIEKTPOJIUTOB OT 3JIEKTPOIN3a UX
pacmiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXO/SIIHMECS B BOAHBIX paCTBOpaxX COJIEH MOTYT
BOCCTAHABIIMBATHCS HA KAaTOJE U OKUCIATHCS Ha aHoze? Hanummre ypaBHeHuUs
COOTBETCTBYIOLIUX PEAKIU.

HpI/I KaKuXx yCJIOBHAX U U3 KaAKUX COJIGfI, BO3MOJXXHO, ITOJYYUTH C IOMOIIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO HLICJIOYb U KI/ICHOT}’?

Haiite popmynupoBky 3akoHoB Dapanes u UX MaTeMaTHYeCKue BbIpaxeHus. Uto Ha-
3biBatoT unciiom dapanesa F? Uemy paBHa 3Ta BeJIM4YMHA B KYJIOHaX U ammep-yacax?

Bcerna 1 Macca BBIICIUBILETOCS Ha AJICKTPO/IC BEIIECTBA COOTBETCTBYET KOJHYCCTBY
HPOLIEALIEro Yepe3 dICKTPOIHUT deKTpudecTBa? SIBISETCS M ATO HAPYIICHUEM 3aKOHOB
®apanes? Uto Ha3bIBAIOT BHIXOIOM 10 TOKY \BT\?

[Tpu snexrponmse pactBopoB AgGNO3, CuSQO,, BiCls, Haxoasimxcs B ociea0BaTeaIbHO
COCIMHEHHBIX JIEKTPOJIM3Epax, BBIACIIIOCH 5,41 cepedpa. Haitnure maccy
BBIJICTIUBIINXCS TIPH 3TOM MEH M BUCMYTA.

OnrHaKoBO JIM OTHOLIEHHE K KOPPO3UHU TEXHUUYECKOTO M XUMUYECKH YUCTOr0 MeTalia?
Uem BbI3BIBAETCS KOPPO3US OOBIYHON cTanu?

CoBragaer a1 cpaBHUTENbHAS OI[EHKA CIIOCOOHOCTH K KOPPO3HH XKelle3a U ATFOMUHUS IO
3HAUEHUIO UX CTAaHAAPTHBIX DIIEKTPOJHBIX MOTEHIMAIOB U 10 UX MOBEICHUIO B KOHTAKTE
¢ BOMIO¥?

Kakue CYIIECTBYIOT CITOCOOBI 3allUThI MCTAJIJIOB OT KOppO3I/II/I? KpaTKO H3JI0XKUTEC
CYIITHOCTb KaXKAOT'O U3 HUX.

«KommiiekcHbie COCIUHCHUS»
Kakue COCIMHCHUA MOXHO OTHECTHU K KOMILIICKCHBIM?

[Tonp3ysce MONOKEHUIMHA KOOPAMHAILIMOHHON TeopuH BepHepa fnaiite onpenenenus
CJIEYIOIINUM MOHITHIM: a) KOMIUIEKCO00pa3oBaTelib, 0) JIUraHbl, B) KOOPIUHALMOHHOE
YHCII0 KOMITJIEKCO0Opa30BaTeis, T) BHYTPEHHS U BHEIIHSS chepa KOMIUIEKCa.

Kak ompenenstorcs 3apsii KOMIDICKCHOTO HOHA M CTETICHh OKHCIICHHS
KOMILJIEKCOOOpa3oBaTesi?

Kakas cBs13b MeX/1y CTPOEHHEM aTOMOB AJIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIUIekcooOpa3zoBanuto? [IpuBennure mpuMepsl THIUYHBIX KOMILJIEKCOOOpa30BaTeNeH.

HpI/IBeI[I/ITe IMPUMEPLI TUITMYHBIX JIMTaHI0B. Kakne JIMTraHAbl HAa3bIBAKOTCA
MOHOJCHTAaTHBIMU U KaKHEC HOJ'II/I,I[CHTaTHBIMI/I?

Kakoe BrusiHEE JJOJDKHO OKa3bIBaTh Ha 3HAYCHHUE KOOPIUHAIIMOHHOTO YHUCIIa YBEINICHUE
paauyca u 3apsja:; a) KoMIiekcooopaszopartens, 0) muranaoB? Kakum cOOTHOIIEHHEM
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JIBYX CHJI, ACHCTBYIOIIUX MEXY IICHTPATbHBIM aTOMOM U JIMTaHJIaMH H MEX]Ty CAMUMU
JUTaHIaMH, ONIPEACIAeTCS KOOPANHAIMOHHOE YUCIIO?

HpI/IBeI[I/ITC IIPUMEPHI KOMITJIICKCHBIX COCHHHCHHﬁZ

C KOMIUJIEKCHBIM aHUOHOM,
C KOMIUJIEKCHBIM KaTHOHOM,
ABJISIFOLIUXCSI HEAJIEKTPOIUTAMM.
[aiiTe UM Ha3BaHHUE.

JaiiTe onpeneneHue U MPUBEAUTE MPUMEPHI OCHOBHBIX TUIIOB KOMILJIEKCHBIX
COCTUHEHUN.

YKaxxuTe OCHOBHBIC BUIbBI H30MCPHH KOMIIIICKCHBIX COGI[HHCHPIﬁ. HpI/IBeI[I/ITe IIPpUMCEPBLI.

Kak ¢ HO3HHHﬁ MECTOAAa BAJICHTHBIX cBs13ell O0OBACHUTH O6paSOBaHI/Ie CBsA3EH MCKOY
KOMHHGKCOO6paBOBaTCJICM u J'II/Il"aHI[aMI/I? Kaxkwne Op6I/ITaJ'II/I HCHTPAJIbHOI'O aTOMa MOTI'yT
OIHOBPECMCHHO Yy4aCTBOBATH B O6pa30BaHI/II/I cBsaseit? Uem s10 OHPCHGHHGTCH?

Kakyto reomerprueckyio KOH(UTYpaIHO UMEET KOMIUIEKCHBIA MOH TP 3HAYCHUU
KOOPIMHAIIMOHHOT'O YUCIIa KOMILUIEKCcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIINE TUIIBI THOPUANU3AMY OpOUTAIICH.

Kakue KkoMIIieKCHbIe COeIMHEHNS Ha3bIBAIOTCSl BHEIIHEOPOUTAILHBIMU U
BHYTPUOPOUTAIBHBIMU? UeM 00BSICHAETCS UX pa3iuyHasi IPOYHOCTH?

[To kaKuM 3KCHEPUMEHTAIBHBIM JAHHBIM HAXOJAT YUCIIO HECIIAPEHHBIX AIEKTPOHOB B
komruiekcax? IlpuBeanure npumepsl.

Kakue KoMILIEKCHI HA3hIBAIOT BRICOKOCITMHOBLIMA M HU3KOCIIMHOBEIMH? Y KaKHUTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA JISI HUX O6IJ_II/IMI/I H pa3JINYHbIMHU.

Kakas Teopus morydniia Ha3BaHUE TCOPHH KPUCTALTUIECKOTo ToJist? YeM oTiudaercs
oHa ot Metoga BC?

Yo Takoe SHEPrysl pacUICIUICHUS] KPUCTAIUIMYECKHUM I10JIEM, OT YETO OHA 3aBUCHUT?
Kakue paxTopsl onpenensoT nojoKeHue JUraija B ClieKTPOXUMUYECKOM Py ?

Kak TKII o0bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX
COeTUHEHNN?

Ucxons u3 TKII, 00bsICHUTH OKpacKy KOMIUIEKCHBIX CO€AMHEHUH.
UYro sABIIAETCS KOJIMYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIEKCHBIX
HOHOB?

KakoBo cooTHOIIeHHE MEXTy 00IIeH KOHCTAHTON HECTOMKOCTH U KOHCTAaHTAMH,
XapaKTEePU3YIOUTUMHU OTACIbHBIE CTAJNH MPOIEcca AUCCOMAINH KOMIUIEKCHOTO HOHA?

Kakoe BausiHUE OKa3bIBaeT KOMILUIEKCOOOpa30BaTellb Ha CBSA3H B KOOPIUHHUPOBAHHBIX
okosio Hero Monekynax HyO u NH3?
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[TpuBeauTe PUMEPHI, TOKA3BIBAIOIINE BIMSHUAE KOOPIUHAIINN HA OKUCIUTEIHHO-
BOCCTaHOBUTEIILHBIC CBOWCTBA KOMILIEKCOOOPa30BaTeIs.

CocraBbTe KOOpauHanOHHbIE (hopMmyJasl cieayrommx coeauneruii: 2NH;CI-PtCly,
K2C204 'CUC204, KC"AUC|3, 2C&(CN)2 'FE(CN)z, (NH4)4F€‘(SO4)2.

Boamsrii pactBop nepBoro nzomepa cocrasa Pt(SO,)(OH)2-4NH;3; umeer pH=7,2a 0,1 M
pactBop BToporo uzomepa - pH = 13,3 nipu 25°C. Ilo pe3ynbTaTram OmnbiTa COCTaBbTE
KOPJIMHAIMOHHBIE (OPMYITBI 000UX U30MEPOB.

«uementsl VIIA, VIA, VA rpynny»

PaccmoTpuTe 3aBUCMMOCTD aTOMHOI'O pauyca, SHEPrul HOHU3AIUN U CPOJICTBA K
3JIEKTPOHY aTOMOB T'aJIOTEHOB OT UX aTOMHOT0 HoMepa. [louemy ¢ yBennueHueM
aTOMHOTO HOMEpa 3JIeMEHTa SHEPTUsl HOHU3AIMHU YMEHbIIAETCS] HEMOHOTOHHO, a
CPOACTBO K AJIEKTPOHY BHayalle yBeIMYMBACTCS, & 3aT€M yMEHbIIaeTcs?

KakoBbI CTENIEHN OKUCIIEHUS FAJIOTEHOB, U KaKas CTENeHb OKUCICHUs HanboJiee
yCTOMYMBA JUIsl KXJI0TO rajoreHa? B Buje Kakux cOeIMHEHUIN OHU HaXOASTCS B
npupoje?

Korna u xem Obuin BriepBbl€ OTKPBITHI I'AJIOT€HBI?

Hcnonwiys Teoputo MO, 00bacHUTE, TOYEMY JHEPIHsl TUCCOLMALNN MOJIEKYI [ 7
OTHOCHUTEIIbHO HeBeNuKa. Kak u3MeHseTcst MeXbSAepHOE PACCTOSTHUE U SHEPTHUs CBS3H B
psaay ot ¢propa K Holy U 4eM 3T0 oObsicHseTCA?

Kak u3mensercs arperaTHoe COCTOSIHUE U LIBET IAJIOTEHOB B 3TOM Psily FaJIOTEHOB?
Kak u3meHseTcst OKUCIUTENbHO-BOCCTAHOBUTEIbHAS aKTUBHOCTD B psiAy rajgoreHoB? Uem
00BICHSIETCS 0CO00 BBICOKAsI aKTUBHOCTH (pTopa?

Kak usmensiercst ctpykrypa, JUIMHHA U 3Heprus cBs3u B paxy oT HF x HI, u uem a0
obbscusercs? Kak MeHseTCsl B 9TOM psily CUila KUCIOT?

Kak u3meHsieTcst BocCTaHOBHTENbHAS aKTUBHOCTH B psiay oT HF k HI i ueMm ato
o0BsicHseTCS?

Kak B3auMozIeliCTBYIOT rajOreHsl ¢ BOJOH, KAKOBBI 3aKOHOMEPHOCTH JJAHHOTO
B3auMoJieiicTBuA? YeM OTIINYal0TCs peakluy B3auMOAECHCTBUS (TOpa C BOAOH U
IeJI04aMH OT MOJI0OHBIX PeaKuu C IPYrUMH rajioreHaMu. OIMHAKOBBI JIU TPOAYKThI
peaxiuii B3auMOoIeHCTBUS XJIopa, Opoma, Ho/1a C XOJIOJHBIMHU U TOPSIYUMH pacCTBOpaMU
miejroyen?

Kak 3aBHCUT yCTOMYMBOCTH OKCOKHCIIOT M UX COJIEH OT CTPYKTYphI? CpaBHUTE CUITY
OKCOKHCJIOT, UX OKHCIUTENbHYIO aKTUBHOCTD. [IpuBenTe ypaBHEHUS peaKIIHii.
Pacripoctpanenne kucinopo/ia 1 XaabKOT€HOB B IPUPOJIE, MUHEPAIIBI UX COAECpKALIHE.
OTKpBITHE DIIEMEHTOB.

[TonoskeHne XanpKOT€HOB B IEpUOANUECKOM cucteMe. CTpyKTypa UX aTOMOB. 3aKO-
HOMEPHOCTH B U3MEHEHUH Pa3MEPOB aTOMOB, HOHOB, SHEPTUU MOHU3ALIUN, SHEPTUH
CPOACTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATENbHOCTH.

CrniocoOblI MosTydeHus MPOCTHIX BEIIECTB XaJIbKOT€HOB. 3aKOHOMEPHOCTH B U3MEHEHUH
arperaTHoro COCTOSIHMSI BEILIECTBA, CTPYKTYPhI IPOCTHIX BemiecTB. Kak u3mensercs
SHEPrus CBSA3M B MOJIEKYJIaX UM MOHAX U XapaKTep paclpeesieHUs AIEKTPOHOB B HUX?
Kak uzmensiercst 3aps1 Ha aTOME KUCJIOPO/ia U IPUPOJa XUMUYECKOM cBsi3u okcuaoB |l u
Il nepronos? Kakue mapamerpsl OKCHI0B MO3BOJISIOT Pa3/Ie€IUTh UX Ha KUCIOTHBIE,
OCHOBHBIE U aM(poTepHbIE?
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Kak u3menstorcst puznyeckue cBOWCTBA OT KHCIOPO/1a K MOJIOHUIO, YUeM OTIpeIeseTcs
XapakTep Takoro u3MeHeHus1? OnpenenuTe U3MEHEHUE OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHOM aKTUBHOCTHU MPH MEPEXO0/I€ OT KUCIOPOa K MOJIOHUIO.

CrpykTypa BOZOPOAHBIX coeanHeHui. OcoOble CBOMCTBA BO/IbI. XalIbKOT€HOBOO-
pOJIHbIE KUCIOThIL. I3MEeHEeHUE CHIIbI KUCIIOT M BOCCTAHOBUTEJIbHOM aKTUBHOCTH C
YBEJIMUYEHUEM MOPSAKOBOIO HOMEpa XaabKOreHoB. Kak n3MeHstoTcs: puandeckue
CBOMCTBA ATUX coenuHeHn? CriocoObl MOTyYeHUs XaTbKOT€HOBOIOPOIOB.
Kucnopoanbie coequHeHns XanbKOreHoB. MI3MeHeHne CTpYKTYpbl OKCHJIOB C YBEJIHU-
YEHUEM CTEIIEHU OKUcIeHus. PacTBopuMocTs OKCUI0B B Boje. Kucinopoacoaepxamniue
KHUCTIOTHI. VI3MEHEHHE UX OKUCIUTEILHO-BOCCTAHOBUTENbHOU (DyHKIMU. THoCepHasi,
HaJICEepHAasi KUCIIOTHI. PacTBOPUMOCTH coseil 3Tux KuciotT B Bojae. OcoObie cBoicTBa
cepHoll Kucnotel. Oneym. MI3MeHeHe OCHOBHOCTH KUCIIOT OT CEphI K TEJLLYPY.
3HaveHHE XaJIbKOT€HOB U UX COSAMHEHUH, UX POJIb B )KHBOM OpraHU3ME.

OnpenenuTtsb 3IEKTPOHHYIO CTPYKTYpY dneMeHnToB V A rpynmnsl. Kak ona mensiercs?
Oco0eHHOCTH ANEKTPOHHON CTPYKTYPBI KaXKIOTO IJIEMEHTA.

Kak u3meHsieTcst CTpykTypa, arperaTHoe COCTOSIHHE U PEaKI[MOHHAsl CIOCOOHOCTh
pocThIX BemecTB V A rpymnibl?

Oco0EHHOCTH CTPYKTYPHI BOJOPOIHBIX COSTUHEHUN, UX KUCITOTHO-OCHOBHAS U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHAS (pyHKIIMU. Kak M3MEHSFOTCS 3TH TTapaMeTphI B
rpynne? Yem oObsicHsIeTCS TaKoe U3MEHEHHe? A30TUCTOBOJOPO/IHAS KUCIIOTA, €€ COJIN.
Oco0EeHHOCTH CTPYKTYPBI, CBOMCTBA, yCTOMYMBOCTh, PACTBOPUMOCTH COJIEH aMMOHUS,
dbocdoHnus.

["anorenuapl. OCOOEHHOCTH MX CTPYKTYPHBI, CBOMCTB, PEAKIIMOHHON CIIOCOOHOCTH,
PacTBOPUMOCTH, OKUCIUTEIHbHO-BOCCTAHOBUTENIbHON aKTUBHOCTH.

Oco0eHHOCTH CTPYKTYPHI U CBOHCTB OKCHJIOB, KUCIOPOACOAEPIKAIIUX KUCIOT, HX
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHAS (pyHKIIMA. OCcHOBaHUs, 00pazyemble aneMeHTamu V
rpymibl. MI3MeHeHne OKUCIUTEeNTbHO-BOCCTAHOBUTEIHHOM (PYHKITUU ITHX JIEMEHTOB B
BBICILIEM BaJIEHTHOM COCTOSIHUM KHCIIOTOOOpa3oBaTels.

Ponb anemeHTOB V Irpymsl ¥ UX COEAUHEHUN B IIPUPOE.

«aementsl IV A, 111 A rpynn»

PaccMoTpuTe anekTpoHHbIE KOH(HUTYpauu aToMoB p- 3neMeHToB VA rpymnmel. Kak
WU3MEHSIOTCSI aTOMHBIE PAJINYChI, SHEPTUSI HOHU3AITUH, CPOJCTBO K JIEKTPOHY C
YBEJIMYEHUEM MOPSIKOBOIO HOMEpa dlieMeHTa?

KakoBbl crenienn okucienus 3neMeHToB VA rpynner? Kak usmensieTcst ycToiuuBOCTb
COCTMHEHUH C Pa3JIMYHON CTETICHBIO OKUCIICHUS C YBEIMYCHHEM MOPSIKOBOIO HOMEpa
areMeHTa’?

Pacnipoctpanenue sneMeHTOB B pupojie. CrocoObl MOTyYeHHsI POCTHIX BEIIECTB.
JlaiiTe xapakTepuUCTHKY MPOCTHIM BetecTBaM 31eMeHToB |V A rpymnmebl. [TokaxkuTe
CTPYKTYpHI pa3nu4HbIX Moaudukanuii. O0bsicHUTE pa3inune GU3MIECKUX CBOHCTB,
UMEIOITNXCs MO (DUKAIII MPOCTHIX BEIIECTB pP- 37eMeHTOB |V rpymnmsl.

[Toxakute BIMAHKME CTPYKTYPbI IPOCTHIX BEIIECTB HA XUMHUYECKYIO AKTUBHOCTb.
[IpuBeanTe ypaBHEHHS peaKIUil.

PaccMoTpuTe CTpYKTYpY IUTAIOTCHUAOB U TETParajJloreHu10B 31eMeHToB | VA rpynmsl.
Kaxk usmenstores pusznyueckue U XUMUYECKUE CBOWCTBA TAHHBIX COSTUHEHUHN?
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Bonopoansie coenuaenus anemenToB VA rpynmsl. X cTpykTypa, H3MEHEHNE
XapakTepa CBs3el, TEpMOYCTOMUMBOCTb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
AKTUBHOCTH, XapaKTEPUCTHKA (PU3MUECKUX U XUMHUECKUX CBOMCTB.

Oco0eHHOCTH CTPYKTYPbI U CBOMCTB OKCHJIOB 3JIEMEHTOB MOATPYIIIBI yriepoaa B 11- u
IV-xBaneHTHOM cocTosiHMH. VX yCTOWYMBOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCIIOTHO-OCHOBHAS (DYHKIIHSL.

Kucnoponconepsxamue kucioTsl p-3inementoB |V rpynmnel. Ux ctpykrypa,
YCTOMUYMBOCTb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, KUCIOTHO-OCHOBHBIE
CBOMCTBA.

Oco0eHHOCTH CTPYKTYpBI U CBOMCTBA COJIEW KMCIOPOACOAEPKALUX KUCIIOT, U3MEHEHHE
pPacTBOPUMOCTH, TEPMOYCTOMUMBOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHON aKTUBHOCTH.
Ponb anementoB IVA rpynnel B ipupoae. x npumeHeHue.

KakoBbl 251eKTpoHHBIE KOHPUTypanuu atoMoB 31eMeHTOB |l1-A rpynmnsl 1 BajieHTHBIE
COCTOSIHMS U3 HUX BbITeKaromue? Kak n3MeHsI0TCS 3HaU€HUs aTOMHBIX PaJlyCOB,
MOTEHI[MAJIOB MOHU3AI[UH, SHEPTUHU CPOJICTBA K 3JIEKTPOHY, JIEKTPOOTPULATEIIBHOCTU?
Kakue rubpuHbie COCTOSHUS BAJIGHTHBIX OpOUTAsIel XapaKTepHBbI sl 3JIEMEHTOB
JTaHHOTO psija’?

Kak usmensiercs xapakTep cBsA3ei B COeIMHEHUAX 00pa, allFOMUHMUSL, TAJUIUSL, UHUS U
Tayuus?

CpaBHHTE pacIpOCTPAaHEHHOCTh B (DOPMBI HAXOXKJICHHS JAHHBIX 3JIEMEHTOB B IPHPO/IE.
Kakwue npocThie BemecTBa MOTYT OBITh B35ITHI B KAUECTBE BOCCTAHOBUTEICH IS
NOJy4YeHus: 60pa, AMOMUHMSL, TaJUns, UHIUS, TaJuiusa? KakoBbl yCIOBUS POTEKaHUS
JaHHBIX peakuuii? Lenecoobpa3Ho v MogydeHne aTFOMUHUS U3 OKCHIa XUMUYECKUM
criocobom?

Kakumu cioco6amu nosryqarotr 60p 0co60it 4ucToThl? MOXKHO JIM TaKUM ke 00pa3oM
MOJIy4aTh AIFOMUHUMN, TAJUTUHN, UHAWN, TaJUTAA?

CpaBHUTE XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB, OTMETHTE CXOACTBO U pa3JINnyMsl.
Kax uzmensiercst mossipusyroiee 1eiCTBUE HOHOB B Py OT 00pa K TALTUIO U
CIIOCOOHOCTH MX K rHjpaTalnuy B BogHoM pactBope? [louemy Oop B pacTBopax He
o0pasyeTr KaTHOHOB?

I'mapunast 6opa. OnpenenuTe CTENeHb OKUCISHU 60pa B AMOOpaHe, TeOMETPUUYECKYIO
MoJienb MoJieKkydbl. Kak oObsacHseTcs o0pa3oBaHue MOCTUKOBBIX cBsi3eil B-H-B B
nubopane o Mmeroxy MO B Tpex1ieHTpoBOM Mpubimxenun? CpaBHUTE pu3nueckue u
XMMHYECKHE CBOMCTBA TNPUJIOB pPACCMATPUBAEMBIX IEMEHTOB. KoMIiekcHbie
TUIPHIBL.

JlaliTe CpaBHUTENBHYIO XapaKTEPUCTUKY OKCHUIOB OOpa, ATFOMUHUS, TAJUTNS, WHINS,
Tajus. B yeM 0cOOEHHOCTH CTPOEHHS OKCH/JIA AIFOMUHHUS?

Oxkcoxkucnotsl 0opa. Kak 6opHas kucinorta nonusupyet B Boje? Kakoa cuia 3toit
kucinoTsl? Uto oOpazyercs mpu HarpeBaHUHM OpToOOpHOH KucnoThl? [Ipossiser iu
OOpHasi KUCJIOTa U OCHOBHBIE CBOMCTBA, IPUBEIUTE JJOKa3aTenbcTBa 3TOMY. [lonmbopHble
KUCIOTHI ¥ uX conu. [Touemy pacTBop Oypbl HMeeT HIeNoYHYI0 peakuuio. [lepbopatsl.
I'mapoxcun amomuuus. Kak MokHO 00BsICHUTE ero amdoTrepHocTh? KakoB xapakrep
M3MEHEHUS KHUCIIOTHO-OCHOBHBIX CBOWCTB OT T'MIPOKCH/IA ATFOMUHHUS K THIPOKCUIY
tammus (111)?

["amorennapl. AKIIENITOPHBIE CBOWCTBA aTOMOB OOpa, ATFOMUHHUS B MOJICKYJIax
TpurasioreHu0B. OxapakTepu3yiTe CBOMCTBA TETPAPTOPOOOPHOI KUCTOTHI U
terpadropobopa- ToB. Kak M3BMEHSIOTCS CTPYKTYpa U CBOMCTBA raJIOT€HUIOB 3JIEMEHTOB



Tema:
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Tema:

I11-A Tpynmbl B 3aBUCUMOCTH OT MIPUPOIBI IIEHTPATIBLHOTO aTOMa M CTPYKTYPhI aTOMa
rajoreHa?

«uemenTsl |A-11A rpynnbsny

[Touemy menoYHbIE METAILIBI MATKHUE, JIETKO JIETYYHE; KaK U3MEHACTCS IPOYHOCTD Y
metaios I rpynmel. CpaBHHTE TeMIepaTypsl IUTABJICHUS U KAIIEHUS 1IEJIOYHBIX U
LIEJIOYHO3EMENBHBIX METAJLIOB, B UEM IIPUYMHA PA3IHUYHs.

Kakue cocenHne 351eMEHTBI B Psax IIEIOYHBIX U IEI0YHO3EMEIbHBIX METAJIIOB
JIOJKHBI TIPOSIBIISITH HAaHOOJIBIIYIO OIM30CTh B CBOMCTBAX, mouemy? I'1e oHn
pacrnpoCcTpaHEHbl B IPUPOJIE, KAK UX MOIYYUTH?

Kak u3MeHs10TCs pauychl, SHEPruyu HOHU3ALNHU, JIEKTPOIHbIE TOTEHIINAIIBI, TUIIbI
KPUCTAJIIMYECKUX peleTok y 3nemMeHToB [ u Il rpynmner?

Kak u3mMeHsI0TCs paguychl, JHEPrUuU HOHU3ALMH, JIEKTPOIHbIE TOTCHIIUAIIBI, XUMHU-
YecKasi akTUBHOCTD 3ieMeHTOB | u II rpymmel mo otHomienuto k Oy; Fy; Cly; Na; S; HL0,
kucioTam u menodam? Onpenenute AH®,g8; AS; AG 006pazoBaHus IEPOKCHIOB.

UTo npoucxXoauT MpU cropaHuu NpocThix BeuecTB MeTauioB I u Il rpynner? Yem
obecrieueHa pa3HOCTh B UX MOBEJICHUH?

Kak oTaenuts paguil OT 3J1I€MEHTOB, COITYTCTBYIOIUX EMY B YpaHOBOH pyae?

Kak n3mensercs pactBOpuMOCTh coiier 3iuemeHToB I u Il rpynmsl, ¢ yem cBsi3aHO ux
noseneHne? CBSDKUTE 3TO C SHEPruel KpUCTAJUIMYECKON CTPYKTYpPBI U SHEpTruen
rUpaTalii HEPaCTBOPUMBIX COJIEH 371€MEHTOB | rpynmsl.

KakoBbl cBOMCTBA rMAPOKCUIOB A1eMeHTOB Il u I rpymnmel, cpaBHUTE cTEneHn UX AMC-
COLIMALINHU, PACTBOPUMOCTD B IOJISIPHBIX M HETIOJISIPHBIX pacTBOpUTENAX. Kakoll BOAHbIN
pacteop: LiCl; KCI; BaCl,; BeCl, umeer 60nee Bbicokue 3HaueHus pH?

KakoBbl TemMnepaTypsl pacnajia kapOoHaToB, HUTpaToB 31emMeHToB | u II rpynner? Kax
WU3MEHSETCSl YCTOWYHUBOCTh COSAMHEHUH B Tpymnmax?

Kak n3MeHs0TCs KUCIOTHO-OCHOBHBIE CBOMCTBA FAJION€HUA0B 371eMeHTOB | u Il rpynmbt
C BO3pacTaHUEM MOPSAKOBOIO HOMEPA 3JIEMEHTOB?

CpaBHHTE pacCTBOPUMOCTb KapOOHATOB M I'MJIPOKapOOHATOB ITHX 3JIEMEHTOB. JXKecTKoCcTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.

[Touemy Temneparypa pasnoxenus LiBrO4 (200°C), NaBrO, (230°C), KBrO, (275°C),
RbBrO4 (290°C) nossimaercs?

KakoBa crioco6HOCTh K KOMIUIeKCcO0OpazoBanuto y anemenToB | u Il rpynnei? Kakosa
YCTOMYMBOCTh KOMIUIEKCHBIX HOHOB? BHYTPHKOMIUIEKCHBIE HOHBI. ' uApaTupoBaHHbIE
WOHBI, X YCTOMUNBOCTD.

«Qaementsl |11B, 1VB, VB rpynm»

KakoBbl 0cOOEHHOCTH JEKTPOHHOM CTPYKTYpHI SC, Y, La, AC, TaHTaHOUIOB U
akTUHOUAOB. Kakue BaJeHTHBIE COCTOSIHUSL OHU MPOSBIAIOT. B yeM nmpuynHa pa3nudHbIX
crereHel okucieHusi. OObSICHUTE MOJIOKEHUE U STUX DIIEMEHTOB B IIEPHOAMYECKON
CHCTEME.

Kak u3meHs1oTcs paauychl, IOTEHIMAIbl HIOHU3ALUHU, KPUCTANINYECKNE CTPYKTYpPBI
BELIECTB C POCTOM 3apsja sapa

KakoBa pacnpocTpaHEHHOCTb 3THX 3JIEMEHTOB B npupoze. [louemy eBponuit
BCTPEYAETCS] B MUHEpaIax KalbLus?
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KakoBa peakiimoHHas CiocOOHOCTh ATHX 3JIEMEHTOB, KAKHME HOHBI 00pa3yIOTCs B BOJIHBIX
pacTBopax, B KpUCTAIIMUECKUX CTPYKTypax.

Oco0EHHOCTH CTPYKTYPBI M CBOMCTB raJION¢HHIOB, OKCHJIOB, HUTPHUIO0B, KapOUIOB,
TUIAPUIO0B, OKcHcoJiel. Kak X MOKHO MOJy4UTh B BUJIE THAPATOB. MOYKHO JIU MTOTYYUTh
0€3BOIHBIE COJIH.

o + + + + o
CpaBHHTE, KAaKOW HOH Al , sc® , A , La® oOazmaer B OOJIBIIEHA CTEIIEHN KUCIOTHBIMU
cBoiictBamu? [louemy? Hanuiure ypaBHEHHE peakuy.

[Toxaxxute, 4TO OKCUJIBI M TUAPOOKCH B JIaHTaHOUIOB (111) Mo mposiBiIeHI0 OCHOBHBIX
CBOMCTB YCTYIAIOT JIMIIb IIEJOYHBIM U IICIOYHO3EMETbHBIM METAJIIIaM.

YeM MOXKHO 00BICHUTH OJIM30CTh PainyCOB LIMPKOHHUS U raHUsI U OTJIIMYKME OT TUTaHA.
Kax n3MeHsI0TCs MoTeHIMAabl HoHM3aLuu B psiny Ti-Zr-Hf? Kakossl cTenenn
okucnenus Ti, Zr, Hf B coeaunenusix atux anemeHtoB. Kakue coctosiHus Hanbosee
YCTONYMBBI?

KakoBa cTpykTypa npoctsix Beriects Ti, Zr, Hf? Kak nusmensiercst remeparypa
TJIABJICHUS U KUIICHHS B 3TOM Psy? A Tak >K€ SHTAJBIINS aTOMU3AIMHN U SHEPTHS CBS3H
B X KPUCTAJUIMYECKON CTPYKTYPE.

KakoBBI MeXaHHYECKHE CBOMCTBA TUTaHa, MUPKOHUA U Fa(i)HI/IH? Hx YCTOIZHHBOCTB Ha
BO31yX€ U BO3SMOXXHOCTH HUCIIOJIB30BAHUA B TCXHUKCE.

OxapakTepu30BaTh yCTOWYMBOCTH OKCHI0B 3JIEMEHTOB 4-i IpyIIbI INTABHOW U TOOOYHOM
HOATrPYIIBI, OOBICHUTH MPUUUHY 3aKOHOMEPHOT'O U3MEHEHHSI CBOMCTB OKCUJIOB TUTAaHA,
LUPKOHUS U TaHMUSL.

OxapakTepu30BaTh KMUCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U TUAPOKCHIOB Ti, Zr, Hf
(IV) npu B3aumogeiicteun ¢ KyS,07 u K,COs.

Bo3moskHo u obpazoBanue coenunennit Tumna Ti(SOy)z, TiI(NO3)s, Zr(NO3)s, Hf(NO3),.

[Mouemy Ti, Zr, Hf npu 00bI4HO# TeMIiepaType He B3aUMOCHCTBYIOT C BOJIOH U
pa30aBIeHHBIMU KUCIOTaMH, a B IPUCYTCTBUM HOHOB F~ B3aMMOJIEHCTBYIOT C Jjake
TaKUMU cIa0bIMU KUCIOTaMH, Kak ykcycHas. [Touemy HF u HF+HNO3 nerue
pPacTBOPSIOT 3TU METAJIBI?

Kakue coepunenus Tutana, IMpKOHUA U radHus okpamieHsl? [Touemy?

Kak n3MeHSI0OTCSI KHCIIOTHO-OCHOBHBIE M OKHCIINTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
OKCHUIOB THUTAHA, TUPKOHUA U Fa(I)HI/I}I? KaxoB tin cBsa3u?

Ommmmure CTPYKTYPBI OKCUJ0B, TAJIOTCHUI0B, KOMIIJICKCHBIX CO€)II/IH€HI/II71 3THUX
METAJJIOB.

KakoBa pacrnpocTpaHeHHOCTh BaHaI¥sI, HHOOMS U TaHTaia B pupoae, mouemy Nb u Ta
Yaie BCero BCTPEYAlOTCsl B OJJHUX M TeX ke MuHepanax? Kak momyduTs 3TH METaJUIbI.

Kak n3MeHSI0TCs 3HaYCHUST DPHTAJIBITUHN TUIABJICHUS M BO3TOHKHU, TEMIIEPATYPHI TUIABICHUS
U KUIEHHUs, INIOTHOCTH B psay MetaiioB V - Nb - Ta. TTouemy?
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Tema:

MOXHO ¥ TOJIYYUTh 3TH METAJIbl METAINIOTEPMUUYECKHU U3 UX coenuHeHui. Kakux?
[Toyemy He Bceraa MOXKHO MIPUMEHHUTH yrileTepMUUYecKuid MeTo 1 Juts noxyueHus V - Nb -
Ta.

OmnpenenuTe KUCIOTHO-OCHOBHOM XapakTep oKcuaoB U ruapokcuaoB V - Nb - Ta B
BO3MOXKHBIX CTENEHSAX OKUCIeHus. [IpencTaBpTe ypaBHEHUS peaKLIMi, TOKa3bIBAIOIINX
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIEC CBOMCTBA UX COCIUHECHUMN.

KaxkoBs! kuciiotHo-ocHoBHEIE cBoMcTBa VO,. Ero B3aumoneiictaue ¢ H,SO,4, NaOH.
[Mokaxkute rumponus V(NO3)4.

KakoBbI OKCH/IBI, TAJIOTCHHU IbI, OKCOTasioreHu/ b1, kKomruiekesl V - Nb - Ta (V). Kakosbl
MX KHCJIOTHO-OCHOBHBIE CBOMCTBA. [IpuBeauTe NprMepsl.

Kaxogo CTPOCHUC IICHTAraJIOrCHNU 0B V-Nb- Ta, HX arperaTHoc COCTOSHHUC B OOBIYHBIX
YCIIOBUSAX, UX XUMHUYCCKasA aKTUBHOCTD, YCTOﬁHHBOCTB, KHCJIOTHO-OCHOBHOM XapakTep.

Kak n3MeHSI0TCSI KHCIIOTHO-OCHOBHBIE CBOMCTBA B pany:

VO - V505 - VO, - V;0s
V(OH), - V(OH)3 - VO(OH); - HVO;
VF; - VFs - VFy - VFs,

«aements! VI B, VII B rpynn»

OHpGI[GJ'II/ITe 3aKOHOMCPHOCTH U3MCHCHUSA aTOMHBIX, HOHHBIX paJnyCOB, IOTCHIUAIOB
HOHMH3aIInu, SHTAJIBIINHI aTOMU3alUU, TCMIICPATYPHI IIJIABJICHUS U KUIICHUA Cr-Mo-W.
Kak u3mensercs YCTOIZHHBOCTB COCHHHGHHﬁ, B KOTOPLIX 9THU 3JICMCHTBI HAXOAATCS B
Pa3HbIX CTCTICHAX OKHUCJICHUA. KaxoBbI IMPUYIHUHBI 3TUX W3MEHEHHUIA.

Kakoil 13 1aHHBIX 371eMEHTOB 0OJIbIIIE PACIPOCTPAHEH B MPUPO/IE, KAKUE MUHEPAIIbI
Oonee ynoOHs! Ais momydenus u3 Hux Cr - Mo - W. KakoBsI criocoObI OMydeHust 3THX
METaJUIOB, KaKol M3 HUX OoJiee TEpMOIMHAMUUYECKH BbIrofieH. Kakoe mpuMeHeHue
HaXOJAT 3TU METaJlIb, a Takxke peppoxpom, peppomonudaeH, peppoBoibdhpam.

Oxapaxtepusyiite nosnoxxeaue Cr - Mo - W B 37IeKTpOXUMHUECKOM PsILy HAPSHKEHUS
METAJIJIOB U MIPEIJIOKUTE PEAreHThl, KOTOPbIE MOKHO MCIOJIb30BaTh /ISl pACTBOPEHUS
JAHHBIX METAJUIOB, OTMETHTE YCIOBUS MPOTEKAHUS PEaKIUH.

Kakoga ctpykrypa kapoonunoB Cr - Mo - W u kakoe nmpakTudeckoe 3HaueHHe OHU
UMEIOT.

CgoiicTBa okcu10B U TUAPOKCHI0B Cr - MO - WB BO3MOXHBIX CTETIEHSAX OKUCIICHHUS.
[Toxaxxute UX CTPYKTYpY, CBSI3U, JOKAKUTE CBOWCTBA YPAaBHEHUSIMU PEAKIIUIL.

OOBsICHUTE BBICOKYIO BOCCTAHOBUTEIHHYIO aKTUBHOCTh [Cr(H,0)¢]* u CPaBHHTE €€ C
aktuBrHOCTHIO [MO(H20)6]%" 11 [W(H,0)6]*".

Cpasuure cTpykrypy auranorenunoB Cr - Mo - W. B uem ux paznuuune?
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Kaxkas koopauHamus, TeTpa’apuyeckas WM OKTadapuaeckas, Hauoosee OJaronpusTHa
st Cr - Mo - W (1) B ux coennHeHnsx?

CocraBbTe YpaBHEHUS PEaKIUil MONyUCHHs pa3IndHbIX KomiiekcoB Cr - Mo - W(III).
Ornpenenure Ux CTPOEHUE, MArHUTHBIE CBOWCTBA, YCTOMUYUBOCTh U CBOMCTBA.

Cpasuute criocoOsl monyuenust okcuaoB Cr - Mo - W (I11). TTouemy st monydeHust
okcuzaa xpoma (II1) ucnonp3yroT TuXpomMaT aMMOHUS, a HE APYTUE TUXPOMATHI WIH
xpomatel? KakoBa poiib SHTAIBIUIHOTO M SHTPOIUHHOTO (PaKTOPOB MPOTEKAHHUS
IPOIIECCOB TEPMUYECKOT0 PA3IOKEHHS OMXpoMaTa aMMOHHUS U SIBJISIETCS JIU OH
00paTUMBIM.

Kak m3mensiercs cuna kuciot B psaay H,CrO,4 - H,MoO, - HyWO,.

CpaBHUTE YCTOWYUBOCTD BBICIICH CTEIICHH OKUCICHUS U OKUCIUTEIbHYIO aKTHBHOCTD
coequuenuit Cr - Mo - W.

OO6bsicuute TOT (haKT, 4TO B 1AOOPATOPHON MPAKTHKE, B KAUECTBE CHUIIbHBIX OKUCITUTENEH
Yaile UCIOIb3YIOT TUXPOMAThI, @ HE XpOMAaThI?

KaxoBgsl yCIoBUA CyIECTBOBAHUA XPOMATOB U JUXPOMATOB B paCTBope?

Kak n3MeHSI0TCS KHCIIOTHO-OCHOBHBIE CBOIICTBA OJHOTHUITHBIX COCIII/IHCHI/Iﬁ C IIOBBI-
MMCHUEM CTCIICHU OKHUCIICHUA XpOMa B pAax:

CrO - Cry,03 - CrO3

Cr(OH)z - CF(OH)3 - H,CrOq4

CrF, - CrF3 - CrFg

BrisBute XapaKTEP U3MCHCHUS 3TUX CBOMCTB U JJI1 aHAJIOT'MYHBIX COCI[I/IHCHI/Iﬁ MOJIHO-
JieHa 1 Boib(pama. [IpuBeauTe npuMepsl ypaBHEHUH PEeaKIHid.

Kak moxHo pactBoputh M0O3; WO3; CrO3. UeM 00BSCHUTH MPOUCXOASIIEE.

Ha ocnoBanuu snexTpoHHoro crpoenust atomoB Mn - Tc - Re onpenenute BO3MOXKHbBIE
BaJICHTHBIE COCTOSIHUS JIEMEHTOB B 00pa3yeMbIX MU COCTUHEHHSX; OTPEIeIUTe
3aBUCUMOCTb 3HAUEHHUI aTOMHBIX PaJNyCOB, SHEPTUI HOHU3ALINH, SHEPTHUI CPOICTBA K
AIIEKTPOHY aTOMOB OT MOPSIKOBOTO HOMEPA IEMEHTa, O0BSICHUTE OJIM30CTh aTOMHBIX
pPaanyCcoOB TEXHELUS U PEHHUS.

OO0OBbsicHUTE XapaKTep U3MEHEHHSI SHTAIBIINYA ATOMU3AINH, TEMIIEPATypHI IJIABICHUS U
kurennsa metauioB Mn - Tc - Re.

Kak u3MeHseTcss XumMudecKass akTUBHOCTD B pany Mn - Tc - Re. KakoBo ux IIOBCACHUC
npu B3aHUMOJEUCTBUHU C PacnpoCTpaHCHHBIMU B na6opaT0pHH PCaKTUBaAMH. CooTtHecure
ClIeaHHbBIC BaMHU BBEIBOAbI O XUMHUYECKON aKTUBHOCTHU JJAaHHBIX METAJIJIOB C IIOJIOKEHHEM
HX B SJICKTPOXUMHUUCCKOM DAY HaHpH)KeHHfI.

OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJI0B U ruapokcuaos Mn - Tc - Re
(I1). Kakue KOMIUIEKCHI - KATHOHHBIC aKBAKOMIUICKCHI HJIH aHUOHHBIC THPOKOMITIICKCHI -
Ooiee xapakTepHbI B BOJHOM pacTBope Mn - Tc - Re (II).

OnwuiuTe CTPYKTYphI U cpaBHUTE ycToitunBocTh F - Cl™ - CN™ - kommuiekcos Mn (I1).



22. OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE M OKUCIINTEIbHO-BOCCTAHOBUTEIIBHBIE THOK-
cu10B U TeTparagoreHuoB Mn - Tc - Re. CpaBHuUTE yCTOHYMBOCTH OJTHOATOMHBIX
coeaunenuit Mn - Tc - Re(IV).

23. OnumuTe CTPYKTYPY M CPaBHUTE YCTOHYHMBOCTD OJIHOSIJIEPHBIX KoMIuiekcoB Mn — Tc-Re
(IV). IlpuBeauTe npuMepbl KOMILICKCHBIX COCMHEHHH, 00pa3yeMbix Mn - Tc - Re (V).

24. CpaBuute temrepatypy 1iasinerus 1CO3 u ReOs, a rakxe TCO3 u TcFg; ReO3 u ReFs.
JlaiiTe 0OBSICHCHHMS.

25. JlaliTe XapakTepUCTUKY KUCIOTHO-OCHOBHBIX CBOMCTB JIBYX- U TPEX3JIEMEHTHBIX CO-
equHenuit DCYT). CpaBHUTE yCTOWYHUBOCTD ATUX coequHEeHUN. OOBSICHUTE, TOYEMY JIJIs
mapraunia (V1) aexapakrepHo oOpazoBaHne OMHAPHBIX COCAMHEHUI U B KaKHX
COCIMHEHUSX MapTaHIila CTCIICHb OKUCIICHHS +6 HECKOJIbKO cTabunm3upyercs. Kakue
AQHMOHHBIC KOMILIEKCHI 00pa3ytoT Mn - Tc - Re(VI).

26. OxapakTepu3yiTe OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC CBOCTBA HoHA MNO4 1 on-
pelenuTe yCiaoBUs NPOTEKAHUS PEAKLMil: OKUCICHUS U BOCCTAHOBJIEHUS.

27. Kakoe crpoenue umeroT okcubsl Mn - Tc - Re (VI1)? O noBblleHUU Wi TIOHKSHUN
YCTOWYHMBOCTH OJHOTHUITHBIX coequHeHuid B psay Mn - Tc - Re(VII) cBunerenbcTByeT xa-
pakTep U3MEHEHMsI SHTANbINU U 3Hepruu ['nb0ca 0Opa3oBaHus ITUX COETMHEHU, a
TaK)Ke UX TEMIEPaTyp IUIaBJICHUSI.

28. KakoBbI KHCIIOTHO-OCHOBHEIE CBOMicTBa OnHapHbIX coeannenunit D(YII)? Kakue anun-
OHHBIE KOMIIIEKCHI cOOTBeTCTBYIOT Mn - TcC - Re (VII)?

29. O0bscHuTe n3MeHeHne yctonanBocTH B psimy KMNnO4 - KTcO4 - KReO, (Mcnonb3yiiTe
3HAYCHHS TEMIIEPATyp TUIABJICHUS M Pa3IoKeHUs TaHHBIX coequHenHnit). Kakoe co-
eIMHEeHNe XapakTepusyercs 6onpmiei ycroianBocTbio KMNO, u KMnO,. TToyemy?

30. Kak u3meHnsieTcst KHCIOTHO-OCHOBHEIE CBOICTBA OOHOTHUIIHBIX COEIMHEHNI C ITOBLI-
HIEHUEM CTEIIEHH OKUCJIEHUS MapraHia B psay:

a) MnO - Mn;03 - MnO; - MnO3 - Mn,0,

6) Mn(OH); - Mn(OH)3; - Mn(OH),4 - H,MnO,4 - HMnO,.

AHAJIOTUYHBIC PACCYKIACHUS TPOBEANUTE JUTsl COCTUHCHNUN TEXHEIUS U PEHHUS.
31. O6¢cyaute xapakrep usmenenus B psay Mn,Oy - CrO3 - V05 - TiO,:

a) TeMIEepaTyphl IJIaBIEHUS, 0) paCTBOPUMOCTH B BOJIE, B) KHCIIOTHO-OCHOBHBIE CBOMCTBA, T)
OKHCTTUTENbHAST aKTUBHOCTb.

Jaiite 00bscHEeHUs HallIEHHBIM 3aKOHOMEPHOCTSIM.
Tema: «aements! VIl B rpynnen»

1. Tlpoananusupyiite 1 OOBSCHUTE XapaKTep U3MEHEHUS aTOMHBIX M HOHHBIX PaJNyCOB,

3HepFI/II/I HMOHHU3aIIUU B 3aBUCUMOCTHU OT HOp?I,[[KOBOFO HOMepa DJICMCHTA B psmax Fe - RU
-0s; Co-Rh-1Ir; Ni-Pd-Pt.



10.

11.

12.

13.

14.

15.

16.

17.

18.

KaxkoBa 06ma;1 3aKOHOMCPHOCTDb U3BMCHCHU A TUITMYHBIX CTEIICHCH OKHCIICHUS B nmona-

rpynmnax gsemenToB? Kakue crernenu okucieHus Hanbosee xapaktepsl st Fe - Ru - Os;
Co-Rh-Ir; Ni-Pd-Pt.

OOBsACHUTE U3MEHCHHUS DHTAIBITUN aTOMH3AIMU, TEMIICPATYPhl TUIABJICHUS U KUIICHUS B
psnax Fe - Ru - Os; Co - Rh - Ir; Ni - Pd - Pt.

2+
Kax n3meHseTcs 3HaueHne QJICKTPOAHOI'O ITOTCHIIKMATIA CAC) IIpH NEPEXO0AEC OT KEJIE3a K
OCMHIO, OT KoOaJbTa K HPUIUIO U OT HUKECJIA K IIJIATUHE.

CpaBnuTe pacrpoctpaneHHOCTh MeTauioB VI rpynmel B mepuoae, crmocoos! ux
MOJTYYCHUST; KaKOe PUMEHEHNE OHH HaXOJIAT.

Kakne peareHTbl MOKHO UCIIOJIB30BaTh JISI paCTBOPCHHUA METAJIJIOB ITOATPYIIII KEJIC3a,
KO6aJ'IBTa, HUKCJIIA. HpI/I KaKHuX yCJIIOBUAX IMPOTCKAKOT 3TU PCAKIIUHU.

O6J'Ia,[[aI-OT JIM METaJIJIbl ceMelicTBa JKejie3a OJIMHAKOBOM KOppO3HOHHOﬁ YCTOﬁqHBOCTblo
Ha BO3AYyXC.

[Tpu kakux ycrnoBusix moxydaercs kapoonun xkene3a? Kak reopus CumxBuka
ompezenser ero popmyny. Jlaiite xapakTepuCTUKY KOMIUIEKCY.

B onnHakoBO# JIM CTENEHN BhIPAaKEHbI OCHOBHBIE CBOMCTBA OKCUIA U THAPOKCHIA
xkenesa (I, 111). Uem 3To 00BsICHACTCS, KaK BIUSET HA CTENEHb THAPOIIM3a COJIeh?

OxapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIMHEHNUH Kele3a

(1).

Kax uzmensitorcs 3naueHus t,,; ramorennioB xenesa (I1) u uem oObsICHETCSA UX pPE3KOE
OTJINYHE.

CpaBHHUTE CTPYKTYPY U YCTOMYUBOCTH PA3IUUYHBIX KOMIUIEKCOB xene3a (11).

KakoBbI KHCITOTHO-OCHOBHBIE CBOMcTBa rupokcua xenesa (111). B xakoii hopme noHsl
Fe (III) cymiecTBYIOT B KHCJIOM U CHJIBHOIIIETIOYHOM pacTBope. Kakoii coctaB nuMmeeT ru-
pokcun xenesa (111).

[TpuBenuTe 3IEKTPOHHYIO KOH(MUTYPAIIMIO i CPABHUTE YCTOWYMBOCTH KOMIUIIEKCOB
xenesa (II1). K kakomy tuny coeaunenuit oTHocsites rekcarmanodeppars (111) d-
2JIEMEHTOB M KaKOBa X PACTBOPUMOCTb.

Kak BiusieT Ha OKMCITUTENbHO-BOCCTAHOBUTEIBbHBIE CBOICTBA KOMITIIEKCOB sxene3a (11,
I11) npupona nuranios.

B kakux coeMHEHHUAX jKeIe€30, PyTEHUI U OCMHUI UMEIOT CTENEHb OKUCIEHUS +67
Onummure CTPYKTYpy 3TUX aHMOHOB. OXapakTepu3yHTe UX OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHYIO aKTUBHOCTb M CPABHUTE OKHUCIIUTENIbHBIE CBOMCTBA OKCOPEPPATOB U
OKCOMAHTaHaTOB.

OnumuTe JIeKTPOHHYIO KOHpUTyparuo Monekyibl D04, KakoBa posib 11- CBA3bIBaHUS B
UX CTaOMIIN3ALINY.

OxapakTepu3yiTe KNCIOTHO-OCHOBHBIE CBOMCTBA TETPAOKCHIOB PYTEHUSI U OCMHUSIL.



19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

[TpuBenure mpumepsl coenuaeHnit kodanbTta (0), poaus (0) u upuaus (0). KakoBo nx
CTPOEHHUE U CBOMCTBA?

OnuiumTe CTpOeHUEe OKCHJIA, THAPOKCH 1A U TasoreHn10B kodansTa (11). [louemy
TEMIIepaTyphl IJIaBICHHUS TUPTOpUIA U AUXJIOPUAA KOOAIbTa PE3KO pa3nuyaercs?
OxapakTepu3ylnTe KUCIOTHO-OCHOBHBIE CBOMCTBA MEPEYHCICHHBIX COSAMHEHUI.

Kakue koopauHalMoHHbIEe YKcaa Haubosiee XapakTepHsl U1 kobanbTa /II/. Oxapak-
TEpU3yiTEe MarHUTHBIE CBOMCTBA U CPABHUTE YCTOWYMBOCTH aKBa-, aMMHUHO-, HTOPO- U
xJytopo- komruiekcos Co (I1).

O0bsicuute nu3MeHeHnue okpacku kpuctaoryapatos Co (I1) npu HarpeBaHuuM WK O
JIEHCTBUEM BOJIOOTHHUMAIOIIUX CPEJICTB.

KakoBa repmoannamuueckas BepostHocTh okucieauss Co(OH), o Co(OH)3 kucimo-
poaom?

O6bsicaute ocobyto ckioHHocTh CO (III) Kk 0Opa3zoBaHMIO KOMIIEKCHBIX COSTUHEHUH.
CpaBHUTE YCTONYHUBOCTh AMMHHOKOMILICKCA U dTHICH IMammuHOoKomIuiekca Co (I11). B
YeM OCHOBHAsI PUYHHA PA3THYUUS YCTOMYUBOCTH ITUX KOMILJICKCOB?

CJ'IC,Z[YIOH_[I/IG JIMTaHAbIL: TUAPOKCOIpYyIIla, aMUHOI'PYIIIIA, HHAHOT'PYIIIIA, PACIIOJIOKUTC B
MOpAAKE YBCIIMUCHUS CTa6I/IHI/I3aHI/II/I CTENEHH OKHCIIEHNS KoOanpTa +3.

CpaBHUTE YCTOMYUBOCTH akBO- U aMmMuHOKoMITIekcoB kobanbTa (I1) u (111). Kakoit u3
HUX MPOSIBIISIET B HAMOOJbIIIEH CTETIEHU OKUCIUTEIbHBIE CBOMCTBA, KAKOH -
BOCCTaHOBUTENIbHbIE?

Kakune koMILIEeKCHbIE COeAMHEHUS XapaKTEPHBI AJI POJIUS U UPUIUS B TPEXBAIIEHTHOM
COCTOSIHUU?

OnwumuTte CTPYKTYpY OKCua, TuapoKkcuaa u ranorenuioB upuaus (IV). Kak nocnennue
B3aMMOJIEICTBYIOT C BOOM?

B kakux coeqnHEHUIX MMPOSABJIACTCA CTCIICHDb OKUCIICHUSA +6 Yy upunausa 1 poaus.
OOBSICHUTE HU3KHE TCMIICPATYPHI IJIABJICHUSA U KUIICHUA 3TUX COCHHHCHHﬁ,
OX&paKTCpHBYﬁTC HUX OKHUCIMTEIIbHO-BOCCTAHOBUTEIBHBIE CBOMCTRBA.

Onumure CTPOCHUC OKCHUIOB U TAJIOTCHUAOB MCTAJIJIOB TOATPYHIIEI HUKCIIA B
JABYXBAJICHTHOM COCTOSIHUMU.

CpaBHHTE CTPYKTYPY, MAarHUTHBIEC CBOMCTBA U YCTOWYMBOCTH KoMIUIekcoB Hukens (11),
naaaus (1) u mwratunsn (11).

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

B dem 3akntouaercst IpUHIUI TPpaHC-BIUAHMSA, ycTaHOBIeHHbIH WM. UepHsieBbiM?

+
KakoBa 271eKTpoHHasi KOHGUrypauus HoHoB D** 1 kakoe KoOpAMHALIMOHHOE YHCIIO
xapakrtepro i nawiagus (1V) u mnatuns (1V)?



Tema:

1.

10.

11.

12.

13.

14.

«uementsl | B, 11 B rpynn»

KakoBa 3aBUCHMOCTh aTOMHOTO ¥ HOHHOTO PaInyCOB, SHEPTUH HOHU3ALIUHU 3JIEMEHTOB
MOJArPYIIBI MEAU OT MOPsiAKOBOro HoMmepa? Kakue cTeneHr OKUCICHUS MPOSIBIISIIOT
MeJb, cepedpo u 30710107 KakoBa ycTOWYHMBOCTh COEAMHEHUH, 00pa3yeMbIX JaHHBIMU
MeTaJlJIaMU B Pa3JIMYHbIX CTENEHIX OKUCIeHUs? CpaBHUTE aTOMHBIE CBOICTBA
HJIEMEHTOB TJIaBHOM U TOOOYHON MOATPYIIIL.

CpaBHHTE pacpoCTpaHeHHOCTh d-3JIEMEHTOB B Mpupo/ie. OMUIINUTE BO3MOXKHBIC
CHocoOBI OJYYEeHUsI Melid, cepedpa U 30J0Ta. ['1e HaXoIAT OHU CBOE MPHUMEHEHHE?

CpaBHUTE 3HAYCHHUS CTAHIAPTHBIX JICKTPOIHBIX MOTCHIIMAIOB METAIOB IO IPYIIIIBI
MEIU U IMICJIOYHBIX MCTAJIJIOB, 4 TaAK¥XKE€ UX XI/IMI/I‘-IGCKYIO AKTUBHOCTB. HO'—ICMY OHa pe3K0
pasznuunaa? Kakue peareHThl MOKHO UCIIOIB30BaTh JIJISl PACTBOPEHUS MM, cepedpa u
30510Ta?

ITo 3Hauenuam AG COOTBCTCTBYIOIIHUX COCI[I/IHCHI/II;'I CpaBHHUTC XUMUYCCKYIO aKTUBHOCTD
MeJH, cepedpa U 30JI0Ta 0 OTHOILICHUIO K XJIOPY U KHCIOPO.Y.

OnuimTe CTPYKTYPY OKTadIPUYECKUX KOMIUIEKCOB JIByXBaJICHTHOU Menu. Yem
O0OBSICHUTH HAJIMUKE B UX CTPYKTYPE TETPArOHAJIILHOTO HCKakeHus1? Kakasi B3auMoCBsI3b
CYILIECTBYET MEXKY SJEKTPOHHON KOH(UTYpaIMeld KOMIUIEKCa H €r0 MPOCTPAHCTBEHHOM

CTPYKTYpOii?

OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHIA M TUIPOKCHUIA IBYXBaJICHTHOMN
MEJIN.

CpaBHHTE TPOU3BEICHUS PaCTBOPUMOCTH Taiorenu0B IHal nannbix d- 3;eMEeHTOB.
Kak 00bsICHUTD pa3inuuusi B paCTBOPUMOCTH TraJIOr€HU]I0B?

OOBSICHUTE pa3aryKe YCTONYNBOCTH KOMILIEKCHBIX HOHOB DCly, DBry, D, nanHoro
KOMILJIEKCOOOpa30BaTEsl.

OxapakTepu3yiTe yCcTONYMBOCTh U KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TH/I-
pokcunoB D0OH u 3,0. CpaBuute ycroitunBocTts okcuioB Cu,0, CuO u Ag,0.

Caenaiite BEIBOA 0 TepMuueckoil ycrounoctd DHal u 9,0 Ha ocHoBanuu AG 3THX
COEIMHEHU.

OnuiuTe CTPYKTYPY ¥ CPABHUTE YCTOWYMBOCTh aMMHUHO- M IIAAHOKOMILIEKCOB O/I-
HOBAJIGHTHOTO cepedpa.

OxapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIUHEHUN IBYX- U
OJIHOBAJICHTHOM M1, OJJHOBAJIEHTHOTO cepedpa.

O0BsicauTe TOT (pakT, uyto Komruiekchl AU (I11) TnaMarHUTHBI U KMEIOT MIOCKO-
KBajpaTHoe cTpoeHue. CpaBHUTE CTPYKTYPY XJIopokoMiuiekcos 3oiota (1) u mnaruaer

(1.

KakoBbI KHCIIOTHO-OCHOBHBIC CBOMCTBA OMHAPHBIX coenuHeHwui 3omoTa (111)?
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16

17

18

19

20

21

22

23

24

25
26

. Ha ocHOBE 371eKTPOHHOTO CTPOEHUS JIEMEHTOB MOATPYIIbI LIMHKA, 1aliTe 00BbSICHEHHUE
XapaKTepy U3MEHEHHUs aTOMHBIX U HOHHBIX PaJNYCOB U TPEX NEPBBIX SHEPrUuit
MOHM3ALMH. YKAKUTE XapaKTEPHbIE ISl HUX CTEIIEHU OKUCIJICHUS.

. Kak n3mensercs xumudeckasi akTUBHOCTD B PsIIy OT IMHKA K PTYTH OTHOCHTEIIBHO
BOJIHBIX PaCTBOPOB KHUCJIOT U 1iesioueii? Kak BinseT akTHBHOCTh METajljla Ha COCTAB
IPOJYKTOB BOCCTAHOBJIEHUS KUCIIOT?

. Kak u3mensiercss akTMBHOCTb JIaHHBIX METAJJIOB IO OTHOIICHHUIO K KUCJIOPOIy cepe?

. ITo 3nauenusam AG® okcu0B 1uHKa, kKaamus U pryTH (II) cpaBHHTE HX TEPMUYECKYIO
ycroiunBocTh. KakoB xapakTep U3MEHEHHUS! KUCIOTHO-OCHOBHBIX CBOMCTB JIaHHBIX OKCH-
J0B?

. KakoBbI cIOCOOBI 1OTyYeHUS] OKCH/IOB IIMHKA, Kaamus u prytu (11)?

. CpaBHUTE YCTOWYMBOCTD HUTPATOB IIMHKA, Kaamus u pTyTH (I1). Uto obpasyetcs B
pe3ysbTaTe TEPMHUYCCKOTO PA3IIOKEHHSI STHX HUTPATOB?

. Onummure CTPyKTypy U MPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO PA3THYHBIX KOMILIEKCOB
uHKa, kagmust u pryty (1I). Kak u3mensiercst ycTOWIMBOCTD XJIOPO- U MOJOKOMILIEK-
COB B psijly UUHK - Kaamuii -ptyTh (I1)?

. Kakue cBoiicTBa TUAPOKCHUAOB IMHKA U KaaAMUS ITO3BOJIAIOT CACIATh BBIBO/I 00
OTHOCUTEJIBbHON BEJIMYMHE CTEIICHU TUAPOJIN3a UX conei?

. CpaBHUTE YCTOWYMBOCTh aMMHUHO- U ITUaHOKOMILIeKcoB kaamus (I1).
. Kakue opOuTtanu aToMOB y4yacTBYIOT B 00pa30BaHUU XMMHUECKOH CBSI3U B Hgg2+

2+ > v
Cd,""? Kakoii 13 TaHHBIX HOHOB OoJiee ycToW4HB U modemMy? Kak qucnponopiioHupyer
vor Hgy?* ? Kaxue cBOMCTBA - OKHCIHTENBHBIC HIIM BOCCTAHOBHTEIBHBIE - TPOSBIISIOT
coenuuenus Hg,> ?

. Kak otHOocarcs k HarpeBanuto okcuasl prytu (II) u (I)?

. Kakue COCAUHCHUSA PTYTHU HA3bIBAIOT Cy.]'[CMOfI, KaJIOMCIIBIO, KI/IHOBapLIO? KakoBbr
OKHUCJINTEIHLHO-BOCCTAHOBUTEIIHHEIC BO3MOKHOCTH KaJIOMEIH?

Ilpumepnolii Komnaekm 3a0anuil 011 KORMPOIbHBLIX PAOOM NO OUCUUNIUHE
«Heopzanuueckaa xumusn»
Tema: «OcHOBHBIE MOHATHSA U 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HECOPraHU4€CKHUX
COEMHEHHI»
Bapuant Nel

OmnpepenuTe SKBUBAIIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SO3.



2. It HekoToporo Metaiia coeauusercs ¢ 8,89t 6poma u ¢ 1,78r ceprl. Haitnure sxBHBa-
JICHTHBIE Macchl OpoMa u Me, 3Hasi, YTO IKBUBAJICHTHAsI Macca cepbl 16,0r/MOIb.

3. Hanumure ypaBHeHHs peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
SiO+C Ca HCI 02 Ca3(P0O4)2
Caz(PO4),1200°C A  t°C B C D E
4, Harmmmure rpadgudeckue hopmyisl coequHeHnid U qaiTe ux HazBanus: H,O,, SnO,,

H3PO4, Hy52053, (CUOH)2CO3, NaH,AsO,.

5. Kaxkoit 00beM kuciioposia cienyeT 100aBUTh K M3 Bo3nyxa (21% O3), uToOBI coneprka-
HHE B HEM KHCJIOPO/1a MTOBBICKIIOCH 110 25%.

6. Omnpenenute GopMyTy OJHOTO U3 KPUCTAJUIOTHIPATOB Cylb(haTa HATPUS, ECIIN €T0 Macca
IPY IOJTHOM 00€3BOKMBAHUN yMEHbIIMIAch Ha 47%.

7. Hanummte hopmyiibl cosieid, COOTBETCTBYIOIIUX CIICAYIOLIMM JABOMHBIM okcuaaMm: PbyOs
u Pb30O,4. HazoBure ux.

Bapuant Ne 2
1. Omnpepenute SKBUBAICHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.

2. Omnpenenute Maccy cepbl, 00pa3yromeiics mpyu B3auMOoIeHCTBUH CEpPOBOJOPOa KOIHUYe-
cTBOM BelecTBa skBUBajeHTa 0,01Moib ¢ n30b6ITKOM KoHIIeHTpUupoBaHHONH HNO;

3. Hanummre ypaBHeHHs peaklnii, COOTBETCTBYIOIIUX CIIEIYIOLIEH cxeme:
F82(804)3 —p Xy —P FeCl, — P Xo —P FesOy 4—X3—P Fez(SO4)3

4. CocrtaBbTe QopMmysbl (3MIHpUYECcKUe rpapruecKkre) BCeX BOZMOXKHBIX coslel 00pazo-
BAaHHBIX THJIPOKCUIOM MAarHus U XpOMOBOM KHCIIOTOM. JlaiiTe HA3BaHMS COJISIM.

5. K 50mn cmecu B 2-x okcugax yraepoja gooasmwiu 100Mi1 kuciopoaa U mogoxrin. B
pe3ynbTaTe peakiuu oot 00beM razoB ymeHsimics Ha 10%. Bece 00beMbl Ta30B U3MEPSUTHCH
MIPU OJIMHAKOBBIX yCcIoBUAX. Omnpenaennure 00beMHBIN COCTaB UCXOTHBIN CMECH.

6. [Ipu TepmudeckoM paznoxkeHnn okcuaa Mapranua (I1V), B3sitoro maccoit 0,435r, Beiae-
JIUJICSL KUCTIOPOJ ¥ 00pa3oBajIics Ipyroi okcua maprania Maccoit 0,382r. KakoBa ¢popmyna
3TOro okcumaa?

7. Uto Ha3bIBaOT SKBUBAJIEHTOM BemecTBa? [Ipu kakom yClIOBHM SKBUBAJICHT UICHTUYEH
caMOM JacTHIle BellecTna?

Tema: «Ctpoenue atoma. [lepruoanyeckuii 3aK0H ¥ epUOAHYECKAS CUCTEMAa XUMM--
yeckux djiemenToB JI.A. MeHnaeaeeBa»

BapuanT Nel

1. Yrto HaA3BIBAIOT MPUHOUIIOM HCOMPECACICHHOCTHU U COOTHOIICHUEM HCONIPCACIICHHOCTHU.



2. s ckoapkux AO cymma N+1=8? EcTh 11 Takue OpOUTAIH Y SJIEMEHTOB IIEPHUOIUIECKOMN
cucTeMbI? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIlIee 3HAUeHHE CyMMBI N+|?

3. Harnumure snexrponHo-rpadudeckue popmyinsl: Cr, CI+°, Te?, Th.

4, Hamumure snexTponHbie (OpMYIIbI e1e HEeOTKPBITHIX dyieMeHTOB Nel108, Nel13 u yka-
JKUTE, KAKOE MECTO OHH 3aiIMYT B IEPUOJAMUYECKOI cucTeMe.

5. CKOpOCTh ABMIKEHUS AJICKTPOHA 10 TIEPBOM O0POBCKOi opOouTe paBHa 2187 km/c. Ecnu
MOTPENIHOCTh B ONPEEICHUN CKOPOCTH paBHa 1 KM/c, TO KaKoil OyJeT Mpu 3TOM HOTPEIIHOCTD B
omnpezeneHuu KoopaAuHatel? CpaBHUTE €€ CO 3HaYCHHEM paanyca OpOUTHI.

6. Tlosicuute IIPUYHUHY pa3jindusa B BEIMUYMHAX HOHHBIX paguyCOB JJIsI U303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OOBscHUTE 0c000 HU3KYIO YCTOWYMBOCTh COEIMHEHUN P-3JIEMEHTOB 6-1Iepro/ia B BbIC-
et C.O.

Bapuant Ne2
1. [IpumMeHUMO 11 OHATHE TPACKTOPUH JIBHKEHUS K MUKpouyacThiiam? Yem 3To onpenens-

€TCS U KaKoe IIOHATHE €0 3aMEHSCT?

2. YKaKuTe 3HAYCHUE KBAHTOBBIX YHCE JIJISl BHEIIHUX JICKTPOHOB B aTOMaX JJICMEHTOB C
MopsIIKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanumwmre snextponno-rpaduyeckue Gpopmyssr: Pd, Zr? s2,

4. Ha ocHOBaHMM yueHHs O CTPOEHUH aTOMa O0bSICHUTE, IOYEMY SHEPreTUYECKH S-
HOIyPOBEHB BKIIFOYACT OJIHY OpPOHTAIb, P-TIOAYPOBEHB - TPH, (-0 ypOBEHb - MATH U f-
MOJYPOBEHB - CEMb. YKaXUTE MAaX YUCIIO 3JIEKTPOHOB Ha 3TUX MOJAYPOBHSX.

5. Uemy paBHa 1eOpoiifieBcKast IMHA BOJTHBI 2JIEKTPOHA, ABMXKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 0) 2187 km/c?

6. DHeprust HOHU3ALKK MPH NOCIIEA0BATEILHOM OTPHIBE 3JEKTPOHA OT aToMoB M( cocras-
astiet: E1=733, Eo=1447 u E3s=7718 x/[x/mMoinb. Uem 00BsICHUTB pe3koe Bo3pacTanue Ez?

7. Kakyto cTpykTypy A0mKeH uMeTh BocbMoi niepuoa? [ToBTOpseT i OH MOIHOCTHIO
ceapMoi mepuoa?

Tema: «XumMnueckasi CBA3b»
Bapuant Nel

1. UeM 00BSICHUTE HEBO3MOKHOCTE 00pazoBanusa 100% MOHHON CBA3H U YEMY IIPUMEPHO
Yy
paBHa O0JId KOBaAJICHTHOCTHU B HanOoJee NOHHBIX 6I/IHapHI)IX COG)II/IHCHI/ISIX?

2. Y cTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJICKYJI U HOHOB, ONPEICITHB
opOuTa M MeHTpabHOTO atoma B ux Tum ruopuausamun: NF3, NO;', PHs, PO43‘.

3. Kak no/mkHbI MEHSThCS 3HAYCHHE MOMEHTOB JTUTIOJeH MoJiekyJ B psay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?



4, [Tonsipu3yemocTh Kakoro u3 HOHOB Oosbie: F wmm Br, S unu Tez', Cl' wm 1"? O6bsc-
HUTE [PUYUHY.

5. T ga NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsACHUTH HAOIIOAaEMYIO 3aBUCUMOCTh. OOBSICHUTH pe3koe pasinuuue Tt AlF; u SiFy
CUHMTAs, YTO MOJIIPHOCTH CBA3H paBHOMEpHO yMmeHbinaercs oT NaF k SFe.

6. YeM 00BSICHUATEH 3HAUUTENBLHO Ooiee Beicokre T1ur. U TK. BOABI U INIABUKOBOU KHUCIOTHI
110 CPaBHEHUIO C TEMU, KOTOPBIE IOJKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DIEeKTPUYECKU MOMEHT JUIIOJISI MOJIEKYIbl HyS paBeH

0,31-10'29KJ1-M, a HZSe-O,O8-O'29KJ1-M. Onpenenure, Kak OTHOCSATCS JUTMHBI TUTIOJICH 00enX
MOJICKY.

Bapuant Ne2

1. [ToueMy npu HaJIMYMK OJHOMN CBS3H MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-
cBs3bto? [Ipu Kakux ycnoBusix o0pazyercs m- U 0-CBSI3U?

2. Ckounbko cBsizeit y aroma cepbl B Mojiekyiie SO,Cly, y yriepoaa B mosekysie COCl,; kak
3TO COIJIACYETCS C TUIIOM THOpUIN3auu?

3. Kakas mosnekysa MoxeT cymectBoBath u nmouemy? ClFs, FCls, Brls, 1Br3.

4, Kak u3mensieTcs nomispusyroliee 1eiHCTBUE HOHOB S-JIEMEHTOB BTOPOM Tpymmbl oT Mg k
Ba 1 moueMy 3T0 NPUBOAUT K MOBBILIEHUIO TEPMUYECKON YCTOMYMBOCTH MX KapOOHATOB B TOM
JK€ TIOCIIE0BATEIbHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE TPHYUHBI H3MECHEHHSI STOM

BCJIMYHHBI.

6. Kakoe coennnenue 6osee repmuuecku ycroiuno? PhCO; unmu CaCOs; PhCly nnm
PbBI’4.
7. Paccunraiite 3¢ pextuBnbIii panuyc nona Na B kpucramie NaF, ecnmu koHCTaHTa perier-

KM €ro paBHa 2,31-10™ u, panuyc uoHa F~ paBen 1,33-107%% w.

Tema: «CkopocTh XMMHYECKHX peakuuii. XHMHYECKOe pABHOBeCHe. JHePreTHKAa U
HANPAaBJEHHOCTH XUMHYECKHX IIPOLIECCOB)

Bapuant Nel
1. JluxpoMaTt aMMOHUS ITPH HATPEBAHNUH PaA3JIaraeTcs M0 peaklvu:
(NH3)2Cr,07(1)=N21(1) + 4H,0O(r) +Cr,03(t) AH® X p =-503 x/Ix

CKOJIBKO 3HEPTUU BbIICIUIIOCH MPU Pa3I0KEHUH HEKOTOPOU MOPIUU AUXPOMATa aMMO-
HUS, €CJIM Macca TBEpIoro ocTaTka Ha 10r MeHbIIIEe MacChl HCXOHOTO BEIIECTBA.

2. Ouranenust oopazoBanus HyO,(T) U3 npocThix BemiecTB paBHa - 136,1 k/[x/Monb, 3H-
TAJIBINS AUCCOLUAIIMY Ta3000pa3HBIX BOIOPOJIA U KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
kJ>x/Monb. Beraucnure snepruto cszu O-H B mepokcuae Boiopoa, MpuHsB dHEpruto csizu O-
O pagnoii - 138,07 xJI>x/MOIb.



3. Omnpenenure AH 293 1 AU cuctemsr: 4NH3(T) + 30,(1) = 2N2(T) + 6H,0(k)

4, [Tpu Temmneparype 100°C ckopocTh OAHOM peakuu B 2 pa3za 00JIbIlle CKOPOCTH BTOPOH.
TemmnepaTypHbIii KO3GOUIIMEHT CKOPOCTH TIEPBOM PEAKIMK PaBEH - 2, BTOpoi - 4. [Ipu kakou
TEMIIEPAType CKOPOCTH OOCHX PEAKINil BBIPABHUBAIOTCS?

5. Kak n3MeHuTCs naBiieHHe B CHCTEME IepBOHAvaibHO coaepxkamnieir HBr u Oy, ecim k Mo-
MeHTY HacTyruieHus paBHoBecusi: 4HBI(r) + Ox(r) = 2H,0(r) + 2Bra(r)  mpopearuposaiio 10%
HCXOJIHOTO KOJIMYECTBA KUCIIOPO/Ia, a paBHOBeCHbIE KoHIIeHTpauuu [HBr]=0,6 mons/m;
[0,]=0,36 momb/n?

6. Bo ckoibko pas3 CICAyeT YBECIUUYUTh KOHIOCHTPAIWIO BCIICCTBA B2 B CUCTCMC!
2A;( 1) + By(r) = 2A,B(1)

UtoOb!l Ipy yMEHBIIIEHUU KOHIIEHTpAIMK BelecTBa Ay B 4 paza CKOPOCTh IPSIMOM peak-
[[UU HE U3MEHUJIACH?

7. Jliia HekoTopoit peakiuu AG°>0. Kakue 13 npuBeIeHHBIX YTBEPKIEHUHN NPaBUIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOW CMeCH MPeoOIaaar0T MPOAYKTHI PEAKLIUH; T') B
PaBHOBECHOW CMecH MPpeodIIaaloT NCXOIHbIE BelecTBa?

Bapuant Ne2

1. ITpu BoccTanosnenuu 80r okcuaa xeneza(3) aaroMuHueM Beiaenutes 426,3 k/[x tera.
[Tpu cropanuu 5,4 r MeTaUIMYECKOTO aOMUHUA BbiienuTcs 167,3 k/x tenna. Ha ocHoBanuu
3THX JaHHBIX, UCIOJIB3Ys 3aKOH ['ecca, BIUMCIUTE dHEepreTuueckuil apdext npu odpasoBanuu 1
MOJIb OKcHa xemne3a(3).

2. AH®45, MgO(kx) u COx(r) cootBercTBeHHO paBHa- 601,8 u -393,5 kJx/Monb. TemnnoTa
pasnoxenuss MgCoz na MgO u CO, IH=100,7 x/[>x/mMomns. Vcrionb3ys 3TH TaHHbBIE, HAHIUTE
terioty oopaszoBanuss MgCO; U3 371eMEeHTOB.

4. Boruncnuth TemnepaTypHbiii KOAQGUIUEHT CKOPOCTU PEAKIINH, €CIIM KOHCTaHTa CKOPO-
cru ee pu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072

5. Jnist Toro uToOB! yBeIHUUTH B 216 1 256 pa3 ckopocTh peakuuu cuateza NHs, Bo ckoib-
KO pa3 HaJl0 MOBBICUTH B MEPBOM ciiydae KoHUeHTpauuto Hp, a Bo BTopom nasienue? Kak
M3MEHUTCSI CKOPOCTh PEaKIMY NPY yBEIUYEHUH J1aBiieHns B10 pas3?

6. Cucrema C(rpadur) +CO,(T) = 2CO(r) AH® =172,5 xJIx

Haxonutcs B paBHOBecHH. YKa3aTh: a) Kak U3MeHUTcA coaepxanue CO B cucteme npu
MOBBILIEHUH t ¥ TPU HEN3MEHHOM naBieHuu? C yBeITUYEHNEM JaBJICHUS IPU HEU3MEH-
Ho TeMnieparype? 6) 3MeHuTCs 11 K p IpU MOBBILIEHUH OOILEro JaBICHUS U HEU3-
menHo# t? [Ipu yBenuuenuu t? [Ipu BBenenun B cuctemy katanuzatopa? OTBeT 000CHO-
BaTh.

7. Xumudaeckoe paBHoBecue peaknuu A(r) + B(r) = C(r) + [(T)



Y cTaHOBUTH NPH CEAYIOMUX KOHIIEHTpaIusixX: (A) = 6mouns/i, (B) = 2mons/n, (C) =
4momw/n, (1) = 3monb/11. B paBHOBECHYIO cucTeMy A00aBwim 4 MoJb/i1 BeniecTBa B. Bri-
YHUCJIUTH HOBBIC PABHOBCCHBIC KOHICHTPAIIMKU BCIICCTB.

Tema: «PacrBopbl. Teopusi 3JIeKTPOJTUTHYECKOM M CCOLUALIUMN
BapuanT Nel

1. PactBop comepxkut 0,1moas CaCl, u 0,1momp AICI; B 211 pactBopa. KakoBa mossipHas
koHmentpaius vona Cl” B pacrBope?

3
2. pH 1-:10™ H pactBopa c1aboro oJHOKHUCIOTHOTO OCHOBaHUS paBeH 9. Beruuciaure KoH-
CTaHTY JAMCCOIMAIIN OCHOBAHHS.

3. VYKka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHTpauuu pH 6omnpine uian menbine. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTposinuToB: KoSe u KoTe; NasPO4 u NaaHPO,.

4, Haitaure crenens ruaponausa cojie u 3HadeHne pH 11 ux pacTBOpOB KOHUECHTPALIMU
0.1moms/n: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , npu 25°C paBno 2107 . Bremamaer mu ocagox AgoCr,0O7 mpu cMenmBaHum
paBubIx 006emMoB 0,051 pactBopoB AGNO3 1 K,Cr,07? CreneHb TUCCONMAIIANA YTHX
ANEKTPOSIUTOB paBHa 90%.

6. Boeruncnuts a u (H+) B 0,3M pactBope yKCYCHON KHCIOTBI (K=1,8-1O'5). Kaxne 3nauenus
IPUMYT 3TH BEJIWYHMHEI 1Tociie 1obasienus Kk 11 pactBopa kuciotsl 0,2mois CH3COONa?
Koadpunment akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCI; u Pbl,, Be(OH), u Ca(OH),. OtBet 06ocHYiiTEe HCXOIs
U3 TOJIIPU3AIMOHHBIX TPEICTABICHHIA.

Bapuant Ne2

1. PactBop comepxut 0,1momb - sxBuBaneHToB (NH4)3PO4 B 200Mi pactBopa. Kakosa mo-
nspHas koHeHnTparus nonos NH;" B pactBope?

2. Beruncnute pH 0,001H pacTBOpa cEpHOl KUCIIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEN paBHOW KOH-
neHTpanuu pH 6omnpine uan menbie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 3s1ekTpoiutoB: NaHCO; u Na,ClO3; NaClos u NaClO.

4, Kakue BennynHbI ABJISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MTPOIECCa AIEKTPOIIHU -
ThYecKoU aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HuUX v moyemMy Ha3bpIBalOT
MOCTOSIHHOW BEJTMYUHOMN?

5. Haiinure crenens ruaponu3a NalOs u NalO B pactBopax konnentparuu 0,1moins/n. U3
HOJ'IyLIeHHBIX JAHHBIX CIICJIafITe BBIBO/JI O CpaBHHTeHBHOﬁ CHJIC KHCJIOT, 06p3.30BaBIJ_II/IX O3TH COJIN.

Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10".



6. Brmagaer mu BaSO,4 npu noGaBneHun pacTBopa cepHoil KucaoTsl oobeMoM 100M1 mpu
koHueHntpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobemMa, eciiu MoJsipHast KOHIICHTPAIUS
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2mMo16/11.? Byaer nu 1o6aBneHHOE KOJTMYECTBO CEPHON
KHCJIOTHI SKBUBAJICHTHBIM WM N30BITOYHBIM?

7. Ckonbko Mois NH,Cl cnenyer no6asuts x 11 0,1M pacreopa NH,OH(K=1,8-10") s
TOr0, 4T00BI KOHIIEHTpauus HoHOoB OH™ cTana yucnenHo pasna Ka? Ycinosao npumem
f(NH;H=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PC€AKIHHU H IJTEKTPOXUMHUYECCKUEC IPO-
HeCcChbD

Bapuant Nel

1. 3aKOHYUTH COCTABJIICHUE YPABHEHUS PEAKINH U 10100paTh KO3PPHUIIHMEHTHI TPOCTEUITUM
cnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanuiuure ypaBHeHHs peakiMii U Moa00parh KOdPPUIHMEHTH JIEKTPOHHO-UOHHBIM Me-
TOJOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTaBuTh B MOJIEKYJSIpHOU (hOpMe ypaBHEHUE PEaKIIUU: [Fe(CN)6]3‘
+H,0,—[Fe(CN)6]*+0,
4. YeMy paBHA MOJISIpHAsI Macca SKBUBAJICHTA IIEPMaHTaHATa KISl KaK OKHCIIUTEIS, €CITU

3TO BEIIECTBO B MPOIECCE PeaKlii BOCCTaHABIUBaeTCs: a) A0 cynbdara mapranna (II) 6) no
JTUOKCHIa MapraHiia B) 10 Manranara kanus KoMnO,4?

5. Byner nu paboTath ragbBaHMUYECKHUI 37IEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX 3JIEKTPOJIOB,
norpyskenssix B 1 u 0,11 pactopsl KOH mipu 25°C, eciu kaxyIuast cTeneHb AUCCONUAIMH
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%?

6. ["ansBannueckuii PJIEMEHT
(-)2Cr/2Cr3+ | HySO4 | (Pb) 3Ha/6H" (+)

00pa3oBaBIIeiCS IPH KOPPO3UU XPOMa, OTIATHHOTO CO CBHHIIOM, JIA€T TOK CHIION OA.
Kaxkas Mmacca XxpoMa OKHCIIUTCS U CKOJIBKO JIUTPOB BOJOPOA BBIIETUTCS 32 S5C paboThI
3TOrO 3JIeMeHTa?

7. MenHblil KyJIOHOMETP COE€IMHEH MOCJIEI0BATEIBHO C JJIEKTPOIU3EPOM, B KOTOPOM HJIET
anekTposn3 BogHoTo pactBopa AGNO3 Ha YrOBHBIX AIIEKTPOAAX (JalTe TIONHYIO CXeMy
nporieccoB, mpoucxomsnmx mpu ekrpoanse AGNOs). Ha kaToze B KylToHOMETpE BBIICITHIOCH
192r menu, a B anexktponuzepe 450r cepedpa. Onpenennure BHIXO 110 TOKY B JIEKTPOJIU3EPE.
Kakoii 00beM 3aiiMeT BBIIETUBIIMICSA KUCIOPO/I, €CIIHM 9TOT 00beM u3Meputh nipu 10°C u
nasieHuu 9730311a?

Bapuant Ne2

1. 3aKOHYHTH COCTABIICHUE YPABHCHHS PEAKIIMU U IT0100paTh KOAPPHUIIMEHTHI IPOCTEHITNM
criocobom: HSO4+KI+KCIO;3—KCl+ls...



2. Hanummre ypaBHEHUS peakuii ¥ o100path K03(p(UIHEHTEI 3JIEKTPOHHO-HOHHBIM Me-
tonoM: HoSO4+H,S+KMNnO4—S+...; HNOs+FeS,—

3. CocraButh B MOJIEKYJIsIpHOU opMe ypaBHeHHE peakiuu: NoHg+l,—No+I

4, Kakyro Maccy amroMuHusS MOXHO OKHCIHTH ¢ rmomMotnbio 0,11 0,258 K,>Cr,0O7 mo peakiuu
A|+K2Cf207+H2804—>A12(SO4)3+Crz(SO4)3+KzSO4+H20.

5. DJIC ranbBanndeckoii memu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
1/a=85%/AgNO3(+)=0,085B. Omnpeaennure KOHICHTPALIHUIO JIEKTPOINUTA IIPH MTOJIOKUTEIHHOM
3JIEKTPOIe, €Ci KO3 (HUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AgNO3 npu
OTPHULATEIILHOM U MOJIOKUTEIBHOM 3JIeKTpoie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOTO AJIEMEHTA
(-) 4A1/4A1 | H,0, O, | (Cr) 120H/6H,0, 30; (+)

00pa30BaBLIETOCs IPU KOPPO3UH AJIFOMUHUS, KOTOPBI HAXOAUTCS B KOHTAKTE C XPOMOM,
3a 1muH 20c ero paboTsl Ha XpOMOBOM KaToJie BoccTaHoBHIIOCH 0,034 KHciopoa.

OnpeﬂeJmTe, HACKOJIbKO YMCHBIINJIACH ITPU 3TOM MacCCa aAJIIOMHUHHUCBOTO 3JICKTPOAa U
YCMYy paBHa CUJia TOKA, IPOTCKUICTO 110 BHEIIIHEH 1IETIH TaJIbBAHUYECKOIO AJISMCHTA.

7. UYepes cepeOpsHBIA KYJIOHOMETP HPOITYCKAJIM TOK B TeUEHHE 34. AMIIEpMETp MOKa3bIBaI
cuity Toka paBHyto 0,9A. Haiiti % norpeniHocTy, 1aBaeMblil aMIiepMeTpOM, €CJIH 3a 3TO BpeMs
B KYJIOHOMETpE Ha KaToje BeIIeauiIoch 12,321 cepebdpa.

Tema: «KoMmiiekcHbIE COeIMHEHU )
Bapuant Nel

1. Hassatb xomiutekcHbie coequnenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cl,)]CI,
[PtCI;][AuCly].

2. Hanwucate Gpopmynsl: a) rerpaitononsaat(l) nunaus™); 6) xmopun 6poMaTeTpaaMMu-
HakBaxpoMma(Ill); B) TpHaMMHHXJIOPOTUHUTPOKOOATBT.

3. MoxHO 11 ocaauTh HoHbl Ni*+ 13 pactBopa K3[Ni(CN)4] oovemom 11 u C=0,1
MoJb/mutp, coaepxkaiiero 0,2 mosib KCN(a=80%), eciu 100aBUTH 10™mob cynabbhuaa
ammonus? [Ipu kakol MT KOHIICHTPAIIMH CYJIb(HUIa aMMOHUS HAYHET BBINAaTh 0CaI0K?
(IIP(NiS)=2:10"%).

4. Ompenenure THIT THOPUIU3AINY B CICAYIOIIMX KOMIUIEKCaX, a TaK e N300pa3uTe ux
reomerpuueckyto popmyiny: [AuCly] ; [PtCls]" .Uemy paBHBI HX MarHUTHBIE MOMEHTHI?

5. Jlist ocaXIeHUSI XJIOPUA-MOHOB, COCTABJISIOIINX BHEIIHIOW c(hepy KOMILIEKCHOTO CO-
enuHenus, u3 100mn 0,02m pactBopa coequnaenust CrCls-5H,0 motpeboBanocs 20mi

0,2m pactBopa AgNOQOs. 1o pe3yapTaTaM 3TOro OIbITa COCTABLTE KOOPAUHAIUOHHYIO (hOPMYITY
COCANHCHUA U HA30BUTE €T0.

3+
6. C JIMraHaaMHu €71a00T0 MM CHJILHOTO IO KOMILIEKCHI Co ~ SBIISIIOTCS CHJIbHBIMU



2+ .
OKHUCIIUTEISIMH, a KOMIUTEKCHl CO”" MPOSBIISIOT BOCCTAHOBUTENbHBIC cBOMCTBA? Kak 310
o0wsacuser TKIT?

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

2. Hanwucates ¢popmynsr: a) ammunnentanuanogpeppar(Il) natpus; 6) nuruapokcorerpa-
xnopormiatunat (IV) ammonus.

3. K 0,2m NiSO4 106aBuu pausiii 06bem 2M NHs, Berancauts [Ni]*+, eciu canrars 9to B
pactBope oGpasyercst kKomuiekcHbiit nou [Ni(NHs)e]*+.

4- . 4-
4. B xomrutekcax [CO(NO2)g]™ u [Ni(CNS)s]™ muranasl 0071a1at0T CUIILHBIM MTOJIEM.
CocTaBbTe 3HEPTeTHICCKYI0 cxeMy oOpa3zoBaHus cBsizeid (MeToq BC) B 3THX KOMIUICKCAX U
YKa)XUTE€ MarHUTHBIE CBOWCTBA KOMIUIEKCOB.

5. Omnpenenure KOOPIUHAIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

7
6. Kakast snexrponnas kougurypauus, d° wm d’, naer Gonsiuee sHauerue Ecym s
OKTa3ApHUYCCKUX BBICOKOCIIMHOBBIX W HU3KOCIIMHOBBIX KOMILIEKCOB?

Tema: «aements VIIA, VIA, VA rpynm»
Bapuant Nel

1. DKcrepruMeHTaIbHO yeTaHoBieHo, uTo KClO, pasnaraercst okoso 400°C, HCIO4 u Cl,07
IIpY HarpeBaHUU B3pbIBatOTCs, pa3daBieHHble pacTBopsl HCIO, BrionHe crabunbHbl. [Tokaxure
CTPYKTYpY 3TUX coequHeHni. Kak MOXXHO OOBACHUTH pa3inyue B UX YyCTOWYMBOCTH?

2. OOBACHUTD PA3TUYHBIA XapaKTep B3aUMOACHCTBUS raJION€HU/I0B IIEJIOYHBIX METAJIIOB C
H2S04 (xoH11.). Harmucats ypaBHEHHsI peakii.

3. 3akoH4MTE YpaBHEHUS peakiuil. PaccraBbre K03()(HUIIMEHTH HOHHOAIEKTPOHHBIM
METOZOM.

a) H2SO4 + Cl, + H,O — F) Se+Cl, + H,O —
6) CaOCl;, + NaBr + H,O — }1) Kl + H,SOg5 —
B) SO, + NalO3z + H,O — e) Sb,03 + Bry + KOH —

4. CpaBHUTE CTPOEHNE KPUCTAIUIOB KUCIIOPO/Ia, CEPHI, CEJIEHA, TeJUTypa U nmosioHus. Kak
U3MEHSIOTCS TeMIIepaTyphbl IJIaBJICHUs U KUTIEHUs B 3TOM psany? Uem 31o oObsicHsercs? Kakue
N3 MEPCUUCICHHBIX MMPOCTHIX BCIICCTB OTHOCATCSA K AUIBJICKTPUKAM, 4 KaKHE - K I10-
JyNIPOBOAHUKAM?

5. ITocTpoiiTe rpaduk 3aBUCUMOCTH OT MOPSAKOBOTO HOMEpa aTOMHOTO panyca, epBoi
SHEPrMM MOHU3ALMH U CPOJICTBA K JIEKTPOHY Ul aTOMOB p-37eMeHTOB VI rpynmsl.

6. Onummure CTpyKTypbl OKCUJOB P-3JIEMEHTOB V I'PyNIbl B ISTUBAJIEHTHOM COCTOSIHUH,
CBSI3U, YCTOHYHMBOCTb, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC CBOMCTBA U KUCIOTHYIO (DYHKIIHUIO.



7. [IpuBeauTe npuMepsbl peakiuii, UUTIOCTPUPYIOIIUE OKUCTUTEIbHbIE,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA, @ TAK)KE IIPUMEPHI JuciponopuuonupoBanus noHa NOy
(OKaKUTE CTPYKTYPY aHUOHA, CBSI3H, YCTOMUNBOCTH).

Bapuant Ne2

1. N306pa3ute smnekTpoHHbIE GOPMYIIBI CTPOEHUS MOJIeKY (pTopa, hTopoBOIOpOAA,
dTopuna kanusa. Kak o6pasyercs cBsi3b B MOJIEKYJIaX 3TUX BEIIECTB?

2. CocraBbTe ypaBHEHUS XUMUYECKHX PEAKIIMHA, TOKA3bIBAIOIINE B3aMMOICUCTBUE JINTHSI C
XJIOPOM, TOPOIIIKA JKeJIe3a ¢ XJIOPOM, B3aUMOJICHCTBHE XJIOpa C BOJION U TOPSYUM PacTBOPOM
[IEJIOYH.

3. 3aKOHYUTE YPaBHEHUS PEAKIIU U YPaBHIMTE HOHHO-IJIEKTPOHHBIM METOZOM:
a) SeO; + H,O + SO, — 1) NayS,03 + HaSO4(kontt.) —
0) Al,Se; + HC1 paz6y — n) A1Cl13 + H,S + H,O —
B) KO, + CO; —

4. Berurciure MaccoByto moiio (%) KCIOs, ecnu 6,5 T pacTBopa, pearupys ¢ uzobirkom Kl
B CEPHOKHUCIIOM pacTBope, oopaszyet 0,635 r iioza.

5. [TpuBenrTe NpUMEPHI PEaKIyii, B KOTOPBIX Cepa UTPACT POJIb COOTBETCTBEHHO
OKHUCIUTENS U BoccTaHOBUTENS. OOBSICHUTE BOBMOKHOCTh UX MPOTEKAHUS, HCTIONb3Yys 3HAUCHHUS
E°298 nonypeakumii. KakoBbl ycrnoBus, 61aronpusTCTBYIONINE PEAKIIUN JUCTPOIIOP-
[IMOHUPOBAHUS HEMETAILIOB?

6. [To  yMeHBIIEHUIO TEPMUYECKON YCTOWIMBOCTU OE3BOIHBIE HUTPATHI(")
pacnoJiaratoTcs B CJICIYIOIIUN P HUTPATHI NIETOYHBIX METAJIJIOB (575-675°C), HUTPATHI
ImeouHo3eMenbHbIX Metamion(575-560°C), murpater Co (IT), Ni (1), Cu (11); Zn (11) (270-
350°C), Be (125°C), Cr (I1I) (50°C), HNO3 (Ha cBeTy mpu 0GbIYHBIX YCIOBHSX). Kak MOXHO
OOBSICHUTH Ma/ICHUE YCTOMYMBOCTH B YKa3aHHOM sy ?

7. Onumare ctpyktypy NH20H u N,, ocHOBHEIE CBOHCTBA, CIIOCOOHOCTH K aCCOIHAIIAH
MOJIEKYJI, CAMOMOHHM3AIINH, K B3auMoiercTBrio ¢ HoO u kucmotaMu, K TpOSIBICHUIO OKHC-
JTUTETHHBIX U BOCCTAHOBUTEIBHBIX CBOMCTB. [IpuBeuTe ypaBHEHHS peaKIuii.

Tema: «aements! IVA - I1IA rpynm»
Bapuant Nel
1. B okcocoenunenusix 6opa (I11) cpennee mexbsaepHoe paccTosiHue dg0 B TPEYTOJIBHBIX

ctpykrypax (BOj3) paBuo 0,136 uMm, a B TeTpasapuueckux (BOy) - 0,148 um. Kak 00bsicHUTD
paznuurie dg0 B cTpykTypHBIX equnauiiax (BO3) u (BO4)? OnumuTe CTpoeHUE MOJICKYITbI
H3BO3 u xpucramioB 6opHoi kKucioThl. B uem ocodennoctn nonuzanuun H3BO3 B BogHbIX
pactBopax? KakoBa ux cumna?

2. Omnumute ctpoenue terparagorenuioB C. Kak n3mensitores B psany CF4 - CCl, - CBry -
Cly dcyar, Ecsizu, S°298 , AG°298 , Temmieparypsl IUIaBICHUS U KATICHHS, TEPMHUYCCKAs YCTOM-
4uBOCTh. KakoBa XMMHYECKasi aKTUBHOCTb JJAHHBIX COCAUHECHUI? Y paBHEHUS PEAKIIUM.



3. 3aKOHUMTE YPABHEHUS PEAKIIUM:
a). In,O3 +C+Cl; — ). TICI +KCI —
0). In(OH); + NaOH — 1n). B+ NaOH + O, —
B). T1,CO3+H,O +CO2 —»  e). BFs + HO —

4. JlaiiTe XxapakTepUCTUKY ITPOCTHIM BeliecTBaM 31eMeHTOB |VA rpymnmsbl. [lokaxure
U3MEHEeHHS (PU3NYECKUX U XUMUYECKUX CBOMCTB, TEMIIEPATYPHI IUTaBIeHUS U KUeHUS, AHaroy.

5. CpaBaute AG°298 peaknuii B3aumoaeiicteus T1,0 u T1,03 ¢ Bomo# B pacuere Ha 1
Moutb Ho0(k.), Kak U3BMEHSIIOTCS KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB U THIPOKCUJIOB C
MOBBIIIEHUEM CTEIIEHU OKUCIIEHU?

Bapuant Ne2.

1. YeMm 00BbsicHsIeTCSI 00JIBIIIOE pa3HOOOpa3re 0kcoOopaToB? M3 KakMX CTPYKTYPHBIX
eIMHUII TOCTPOeHbI HOHBI cocTaBa B0, kpucramioB NaBO, u Ca(BO,), , ecinu dgo-

0.137 am? CocrtaBbTe CTPYKTYpHYIO hopmyny TpumeTadbopat nona (kpucramuia NaBO2) u
nonuMetabopat-nona (kpucramut Ca(BO3),).

2. [TpuBenure snexrponHbie KoHpuryparun Mosiekysbsl CN u monos CN™ u CN+. [Touemy
uoH CN’™ nmeer Gosbliee MeXbsiIepHOE PacCTOsIHUE 10 cpaBHEHUIO ¢ Mosiekynnoit CN. CpaBaute
3HA4YEeHUs HPHEPTUHU IUCCOLUAINU U 00BscHUTE XapakTep ux u3mMmeHeHus B psy CN™ - CN - CN+,
[Touemy monekyna CN umeer BbICOKOE 3HaU€HHE CPOJICTBA K IEKTPoHY (3,7 3B) u sHeprun
nonmsanuu (14,2 »B).

3. Jlonuiure ypaBHEHUs PEaKLIMiA:
a). N2B4O7 + HSO4(K.) + CoHsOH— r). A1,03 + N2O5 —
0). Bl; + H,SO4(K.) + H20—  n). Nag[AlFg] + NaOH —
B). Al + HNOs(p.)— e). Ga + Na,COs(k.) + H,O —

4. Oxapakrepusyite coequHeHHs 1eMeHTOB |V A TpyIbl CO CTENEeHbI0 OKUCICHUS 12.
KakoBbI KHCIOTHO-OCHOBHBIE U OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA JaHHBIX
coenuHeHun. [loarsepaure ypaBHEHUSAMU pPEAKIUN.

S. O0mwsacHuTe peskoe paznuuue t mi. GaFs (1000°C) u GaCls (78°C), InF3 (1172 °C) u
INC13 (586°C). Onummre CTpyKTypbl COETUHEHUN U XapaKTep CBs3EH.

Tema: «daements! |11B, VB, VB rpynm»
Bapuant Nel

1. JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY JIAaHTAaHUIAM U aKTUHUAAM, KaKHe 3JIEMEHThI
OoJee peakIIMOHHOCIIOCOOHBI, KAKHE OKCUABI M TUAPOKCUIBI Oosiee ycToiunBel. Kak n3mensercs
UX KHCIIOTHO-OCHOBHOM Xapakrep.

2. Kak n3menseTcst ycroiuuBocTh coeauuenuit Ti - Zr - Hf B ¢BsI3u ¢ u3MeHeHHEM CTeeHH
OKHCJICHUS 3TUX 31eMeHTOoB? [Touemy?



3. Kakwue mpoiieccbl BO3MOKHBI IPU PACTBOPEHUU:
HfCl; + FeCl;—
TaCls + Kl—
V705 + NaOH—
Nb,Os + H,SO, —
4, Kakwue xommiekcsl 06paszyroT V, Nb, Ta. Kak usmensiercst uX yCTORYHBOCTH?

5. Kakas macca BaHajiata aMMOHHMSI C MacCOBOM JoJiel mpumecei 25% mnotpedyerces s
nonyuenus 9,1 r okcuna Banagus (V)? Kakoit o0bemM aMMuaka (H.y.) IpU 3TOM BBIIEIUTCA?
Brixon nponykra peakuuu cocrapiuser 70%.

Bapuant Ne 2

1. Kakas cons ScCls, Yds, LaCls, VClg, TiCls umeet 6ombie pH B BogHOM pactBope?
[Mouemy? Hanummre ypaBHEHHUS THIPOJIH3A.

2. YUto npou30MIET IPU B3aUMOICHCTBUU
3. Ta+ HF + HNO3——

Ti +HCI1—

ZrO; + KoCO3—

ZrO(NOs); + Zn + HC1 —

4. Hcxons u3 xapakrepHoro koopaunaruonnoro uncia Ti (1), oobscaure crpoenune TiFs,
TiO3, TiBrs, Tils, TiCls. ITouemy npu 00b1uHBIX yemoBusx T1C1l; — KpucTaUIMYECKOE Bele-
CTBO, B TO Bpems Kak TiICly — skuakocts? Omnpenenute CTPYKTYpy, YCTOHUHUBOCTD, CBOMCTBA
ranoresunos V, Nb, Ta.

5. Breruncnute AG®;9g peakumu paznoxenus NH4VO3(kx) ¢ o6pazoBanuem V05 u ra3000-
pasubix NH3z u HyO, eciun AH®295= 195,02 xJ[>x/Monb V205, AS®98 = 423,86 JI/Tpan Moib
V70s. Kakoii hakTop - SHTaIBIUIHBIA WIK SHTPONUIHBIH - ONpeesseT HalpaBIeHHe IpoTe-
KaHUA Tpoliecca u nouemy? Kakue ycnoBust HEOOXOAMMBI 7Sl IPOTEKaHus mporiecca?

Tema: «Qaementsl VIB - VIIB rpynn»

Bapuant Nel
1. Uem MOKHO pacTBOPUTH XPOM, PEHUH, PH KakuX yciaoBusax? Ha yuem ocHOBaHO ux pas-
nuyue?
2. Kaxkue BemecTBa 00pa3yroTcst TPy B3aUMO/ICHCTBUH:

a) Na[Cr(OH)4] + H,O + H,SO4 —
6) ReO, + Br, + H,O —

B) WOs+ K| + H,SO4—



r)  WO; + KF (u36) —

3. Ornpenenuts cTpykTypy Kommiekcos [Mn(H20)6]*; [MN(Cr)s]*; [WFs]*. Kaxoii u3 sux
KOMILJIEKCOB 00JIee YCTONYHB?

4. MoryT 11 UMETh OTPULIATENIbHYIO CTeneHb okuciaenust Cr u Mn B cBOUX COEAMHEHMSIX;
OTIPEACIUTh UX CTPYKTYPY, YCTOHUHBOCTb.

BapuanT Ne 2
1. MoxHo i onyuuth Metamuibl u3 Na,W0,; KoMn04; KoCrO,4. Tepmonunamudecku
000CHOBATb.
2. 3aKOHUNTE YpaBHEHHUE peaKInid:

a)  K,CrO;+SnCl,+HCIl —
0) MnO,+ H,SO, —

B) MnO; + PBO; + H,SO4 —

r)  KIO;+MnSO; + H;SO4 —

3. Omnpenenure CTPYKTYpY, KOOPIUHAIMOHHBIC YKcia B coequHeHmsx: Na[MnS,];
Na[MnOy]; Nax[WO,]; Naz[VoO3C1s]; Na[WFs]. Kakoe coeaunenue 6osee ycToiunupo?

4, Cpasuute t masienwus, kureaus Mo, Cr, Mn, Re. O0bscHUTE MPUYIHHBI TAKOTO U3MEHE-
HHSA.

Tema: «aements! VIII B rpynnsi»
Bapuant Nel

1. [punsTOo 1BOSIKUM 0Opa3om mozapasnensats d-3iaementst YIII rpymmer Ha: 1)cemeiicTBa
’Kee3a U IIaTHHOBBIX; 2) Tpuajsl Fe - Ru -Os,Co-Rh-Ir, Ni -Pd - Pt. Kakue dbakTops! knamyrcst
B OCHOBY TOT0 U Apyroro aeneHusi? OTBeT 000CHYITe, IpUBEAs apryMEHThI 3a U IPOTUB TOTO U
JIPYroro AejIeHUs.

2. [TpuBenure npumepsl coequHennit kodansta (0), ponus (0) u upuaus (0). Kakoo, ux
CTPOEHUE U CBOMCTBA.

3. Kakyto reomerpudeckyro KoHpUrypamuo uMetoT noHbl [ Ni (CN)4J? u [Ni (NH3)e]*" Uem
OTIPENIENISICTCS Pa3IMUUE B UX CTPOCHUU?

4. a) RuO, + HBr—H; [RuBrs] + ; 6) K4 [Fe (CN)g] +1, —
B) K;,0s0,4 + O, + H,O —

5. Cwmech Cu u Fe, conepxxanue Fe B kotopoit 60%, obpabortanu pacrBopom pa3d. HaS04,
MIPY 3TOM BbIJIETUI0CH 112 Mi1. raza. OnpenenuTe MacCcy UCXOAHOM CMECH.



Bapuant Ne 2.

1. Ha ocHoBe CTPYKTYpPbI aTOMOB U 3HAYCHUH (bI/ISI/IKO'XI/IMI/ILIeCKI/IX KOHCTAHT IIPOCTBIX U
CJIOKHBIX BEHIECTB YKAXKHUTC CXOJHBIC U pa3JIMYHBIC cBoiicTBa sneMmeHToB Fe - Ru- Os. OTBet

MNOATBCPAUTEC YPABHCHUAMU COOTBCTCTBYIOIINX peaKuHﬁ.

2. CpaBuute BoccTaHoBuTeabHbIE cBoiicTBa Fe (OH), — Co (OH); - Ni (OH),. Hanumure
YpaBHEHHSI PEaKIMi OKHCICHUS JaHHBIX coenHeHuid. OTBET apryMEeHTUPYHTE.

3. CpaBHHTE YCTORYMBOCTH ramoreHuaHbIXx komiutekcos Pt (1) u Pd (11). laiite ncuepmsi-
BAIONIMI OTBET HA OCHOBAHUHU 3HAYCHUH Kyeer. JAHHBIX KOMIUIEKCOB.

4. a) IrFe+H20— 6)

K,0s0,4 + 07 + H,O —

B) K,RuO,4 + H,SO4 —

5. B 00pasiie MarHUTOTOPCKOM KeJIe3HOH pyabl coaepkanock 60% sxenesa B Buje Fes0,

(marnetut). KakoMy conepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?

Kpumepuu oyenxku omeema cmyoenma npu blnOJIHEHUU KOHMPOIbHOU PAOOmbl

Ouenka TpebGoBanus kK 3HAHUAM
OTIIMYHO MPUBEACHBI MOJHbIE TPAaBUIbHBIE PELICHUS, OTBETbl T'PAMOTHO
apryMeHTHPOBAHbI
XOpO1LIO JIOTIYIIEHbl HE3HAYUTEbHbIE IOIPEIIHOCTH IIPU OTBETAX Ha BOIPOCHI,
aprymeHTanus Oblia He TTOJIHON
yJIOBIIETBOPUTEIbHO | B oTBeTax Ha HEKOTOPBIE BOMPOCHI AOMYIIEHbI I'pyOble OMINOKH, YaCTh
BBIBOJIOB HE apryMEHTHPOBaHa WJIM apT'yMEHTHPOBaHA HEMPABUIILHO
HeyzaoBieTBoputenbHo | OTBetl Ha 50 wu Oosiee % BOMPOCOB OMIMOOYHBI, OOJBIIUHCTBO
BBIBOJIOB HE apIyMEHTHPOBAHbI WM apTYMEHTHPOBaHbI HEMPABUIIBHO

Ilpumepnvle éapuanmel mecmogvix 3a0aHuil

Tema: «OcHOBHBbIE NOHATHS U 3aKOHbI XUMHH. DKBHBAJIEHT»

Bapuant Ne 1

1. ®akTop >KBUBAJIEHTHOCTHU COJIU

1) 1/ocHOBHOCTB

2) 1/9ucio KaTHOHOB * BaJIGHTHOCTh KATHOHOB

3) 1/kucmoTHOCTD

4)1/49mrcno aToMOB 3JeMeHTa * BaJIGHTHOCTD JJIEMEHTA

2. ®akTop SKBUBAJIECHTHOCTH OCHOBAHHUS

1) 1/ocHOBHOCTH

2) 1/aucno

KaTHOHOB * BaJICHTHOCTH KATHOHOB

3) 1/KHUCIOTHOCTH




4) 1/aucno aTOMOB 3JIEMEHTA * BaJICHTHOCTH JIEMEHTA

3. IlnoTtHOCTh Tra3a no reiuo paBHa 11, MIOTHOCTH Ta3a 10 HEOHY
1)2,2 2)1,1 3)20 4)44
4. Tlpu cropannu 4*10° kr yriepona uncio monexyn COz paBHO
1) 2*10%  2)2*10®°  3)2*10%2  4)2*10%
5. DOKBHUBAJIECHT UCXOJHBIX BEUIECTB B PEAKLIUU
H,C,0,4 + Ca(OH)z = CaC,04 + H,O
1)1/2,1/2 2)1,1/2 3)1/2,1 41,1
6. OOmnem (B 1), 3aHUMaeMsbIit 5,25 T azota mpu26°C u nasnernn 98,9 klla # # #
7. MaccoBsle 101 rajoreHa B raJloreHu/Ie MeTajla i KUCIopo/ia B €ro OKCHUIE
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3zBanue ranorena # # #
8. Bbpom maccoii 0,4586 r BeITecHsieT u3 pactBopa Kl tiog maccoii 0,7280 r, KoTOpbIit
B3auMOJeiicTByeT ¢ MeTaiioM maccoit 0,5935 r. MosnsipHas Macca SKBUBaJIEHTa METaJuIa
B I/MOJIb
9. Ilmek pearmpyet ¢ n30bITKOM BOBI B menodHoi cpeae (NaOH) ¢ o6pazoBanmem 5,6 i
rasa (H.y.). DKBUBaJICHTHOE KOJIMYECTBO BEIIECTBA IIMHKA B MOJIb
Bapuant Ne 2
1. ®akTop HKBUBAIEHTHOCTH KUCIOTHI
1) 1/xkucmOTHOCTH
2) 1/0cHOBHOCTH
3) 1/umcio aToMOB 371eMeHTa * BAJIEHTHOCTH dJIeMEHTa
4) 1/9MC0 KAaTHOHOB * BaJIGHTHOCTh KATHOHOB
2. ®DaxTOop SKBUBAJICHTHOCTH OKCHIA
1) 1/uumcno KaTHOHOB * BaJIGHTHOCTb KATHOHOB
2) 1/0cHOBHOCTB
3) 1/umcio aToMOB 3ieMeHTa * BAJIGHTHOCTH JIEMEHTA
4) 1/KUCIOTHOCTH
3. Macca (B rpammax) 0,25 MOJIb OKCHIA TUTHS
1)5,75 2) 6,2 3)7,5 4)9,25
4. 4. KonmdecTBo BemecTBa (MoJib), coaepxariieecs B 37,6 r uutpata meau (1I)
1)0,3 2)3,353)0,2 4)5
5. OnuH MOJb BOJBI NPH H.y. 3aHUMAaeT 00beM
1) 18 mn 2)118n 3)22,4n1 4)224 mn
6. IlnoTHOCTH raza mo Bo3ayxy pasHa 1,17, MonekynspHas Macca ra3a
7. Macca (B rpammax) Hatpus B 35,1 T xsopua HaTpusl paBHA
8. Ha mefitpanu3zanuto 3 r H3AsO, u3pacxomgoBanoch 2,366 r KOH. OcHOBHOCTH KHCIIOTHI
10. 13 48,15 r okcuia MeTasia MOXKHO MOIyduTh 88,65 T ero Hutpara. MomnsipHas macca

9KBUBAJICHTA ABYXBAJICHTHOTO MCTaJlJIa B I/MOJIb



Tema: «OCHOBHBbIE KJIACCHI HEOPTraHUYECKUX COEeTMHEHM D)

BapuanT Nel

1.

dopmyna KpUcTauIoruapara cyibdara HaTpus, Macca KOTOPOTo Mpu 00e3BOKUBAHUU
ymenbmmiachk Ha 47%

1) Na;SO4 * 2H,0  2) NaySO4 * 7H,0
3) Na,SO4 * sH,0 4) Na,SO4 * 6H,0

KapOonar xanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

1) COy, SOy, H3PO,  2) CO, KOH, HC1

3) BaC1l,, HNO3, Rb,SO;  4) KHSO4, NaOH, SO;
OnHOBpPEMEHHO HE MOTYT HaXOJIUTCs B pacTBOpE BelllecTBa Habopa
1)Na;SO4 u HC1 2) NaOH u H,SO4

3) NaClu H,SO,  4) NaOH u K,SO,4

OmHOBpPEMEHHO B paCTBOPE MOTYT HAXOJIUTCSI HOHBI

1) Ni?*, K*, S04, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO,>,Ca®" F  4) A1* Fe*, COs%, Br

Y CTaHOBUTH COOTBETCTBHUE MCXKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kuciaoTa A: B3aHMOJICHCTBUE C COJIIMH MEIH C O6p3.30BaHI/IeM ocaJka

2: TUAPOKCUI HATPUA b: B3aumogeiicTBHE C COIIMU 6ap1/1>1 C O6p8.30BaHI/IeM ocaJka

3: consHas kuciora B: B3aHMOJICHCTBUE C Cepoﬁ IIPpU Harp€BaHnuun

4. cynb(baT AJIFOMHUHUA I': B3anMoielicTBHE C IIUHKOM C 06paSOBaHI/IeM BOAOpOaa

KonndecTBo BO3MOKHBIX cosieit oOpa3zoBanubix H3S04 u Al(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

I'mapun onHOBaJIEHTHOTO MeTasuia coaepkut 12,5% Bogopoa nmo macce.
1) cepebpo  2) HaTpuit 3) nutuii 4)3010TO

Jlnokcun yrieposia MOKET pearupoBaTh C BellecTBaMu Habopa

1) CaO, (NH,4)>C03 pactBop, HNO3; 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactop BaCl, 4) CuS0Q4, NH3, NaOH
OnHOBpeMEHHO HE MOTYT HaXOJUTCS B pacTBOpE BelllecTBa Habopa

1) BaCl, u NaNO;  2) BaCl, u NaBr

3) Ba(NO0s3); u Kl 4) Ba(NO3)2 u H2SO4

Kuciyro conb MOKHO OJTYYUTh B BOJHOU Cpezie PU B3aUMOJICHCTBUN
1) LiOH u HBr 2)CsOH u P,05

OaHOBpEMEHHO B PaCTBOPE MOT'YT HAXOJIUTCS MOHBI



1) Ba**, Na*, F, CO*

2) Ag*, Ca**, Br, NOs
3)Zn**  NH,", OH , I
4) Cu®*, AP, CI', SO~

6. YCTaHOBHUTH COOTBETCTBHE MEX/Y BELIECTBOM M CIOCOOOM €ro pacro3HaHUS:

1) 1: yraekucnblii Ta3  A: BO3ropaHHe TICIOLICH JIyYHHBI

2) ammuax b: Bo3ropanue ¢ XxapakTepHBIM 3BYKOM

3) kuciopon B: momyTHEHNE N3BECTKOBOW BOJIBI

4) BOmOpOX I': u3MeHeHne OKpacky BIAKHOW MHIUKATOPHON OyMasKKu

7. YCTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBaMM:

1) a3oTHas KuciIoTa A: B3aMMOJEICTBHE € COMIMU MU ¢ 00pa3oBaHUEM
ocajka

2) runpokcua Hatpusi  b: B3aumoneiicTBre ¢ consiMu Oapusi ¢ 00pazoBaHHEM
ocajka

3) consHas kucnota  B: B3aumopneicTBHE ¢ Cepoil IpH HArPeBaHUH

4) cynbdat amomuHus [: B3auMoeiicTBHE C IIMHKOM ¢ 00pa30BaHUEM BOIOPOa

8. B pesynbrare creayromux npeBpamieHui

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4)2 X1 Xs X3 Xa

Xs
oOpa3yercsi KOHEUHbIN NPOAYKT Xs

1) Ca(HPO4), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,07

Tema: «Crtpoenne aroma. Ilepmoamyeckmii 3aKOH W NEPHOAWYECKAS CHCTEMa
xumMudecknx 3jeMenToB /[.A. MenjgesneeBa

Bapuant Ne 1
1. WN3osnexTpoHHBIE aTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe*", Fe**  4) Co*", Mn
2. DnekTpoHHas eMKOCTh f -moaypoBHs
1)14 2)6 3)18 4)10
3. DHeprus CpoJCTBa K JEKTPOHY B IEPUOJIC

1) He u3MeHsieTCsT  2) YMEHbIIIAeTCS
3) yBenuuuBaercss  4) OCTArOTCS MMOCTOSTHHOM

4. Pa3pemieHHbI HAOOp KBAaHTOBBIX YHCEII AJICKTPOHA



Hn=3,1=0m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 Hn=3,1=2,m=3

5. HammeHpimmii paguyc UMeeT HOH
1) Cs 2) Ba** 3) Te*4) I

6. Mopens aToMa, co3nannas J.Pesephoprom Ha3bpiBaeTCs

7. UYwucno ypoBHEH y aToMa ONpeaeisercs KBaHTOBBIM YHCIIOM

8. DHeprus OTpbIBa IEKTPOHA OT aTOMa HA3bIBACTCS SHEPTUCH

9. Ecnu 35eKTpOH Jienaet BoIoop Mexkay 4d U 5 S aTOMHO#M OpOHMTANIBIO, TO ATOM COJCPIKUT
-3JIEKTPOHOB

10. YCcTaHOBUTHL COOTBETCTBUE MCKAY DJICKTPOHHBIMU KOHd)HpraHI/IHMI/I 1 XUMHNYCCKHNMH
qaCTuamMu

1: 1s%25°2p°®3s%3p*  A: Na'
2: 1s%25°2p®3s%3p°  B: N
3: 1s225°2p° B: §%°
4: 1s%2s%2p° I:Al

11. Pacrosnioxuth B MPaBUIIbHOM MOCIEI0BATEILHOCTH 3aI0JHEHUS SHEPTeTHUECKUX
MOAYPOBHEHN B aTOMax

A:5s B:4d B:3d I':5p H:6s E:4p
Bapuant Ne 2
1. M3031eKTpOHHBIC ATOMBI K HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. HaOop kBanTOBBIX uricen N = 3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)Cl 4)S 5P
3. OnnMHAKOBOE KOJUYECTBO JICKTPOHOB Y HOHOB
1) Ba?*, Mg?*, Cd®*  2) Ba’+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, Sn*
4. DJNeKTpOHHAs eMKOCTb { -TTOypOBHS
1)6 2)14 3)10 4)18
5. DHeprusi HOHU3AIMH B TPYIIIE
1) He u3MeHsIETC  2) YBEIMYMBAETCS
3) yMeHbIImaeTcst 4) ocTaroTCs MOCTOSTHHOM
6. AToMHbIe opOUTaNU Aar0T cymmy N+ 1 =9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 65



7. Uwucno HeclapeHHbIX IEKTPOHOB B aTOME XpOMa B HEBO30YK/I€HHOM COCTOSIHUH

8. Dueprus monmsanuu atroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs sHeprus
WOHM3AIMH PE3KO BO3PACTaeT U3-3a OTPhIBA JJIEKTPOHA

9. 9.Yucno opburaneii y atoma ornpeaensiercs KBaHTOBBIM YHCJIOM

10. YCcTaHOBUTHL COOTBETCTBUE MCKAY 2JIEKTPOHHBIMU KOH(i)I/IpraHI/IHMI/I 1 XUMHYCCKUMHU
qacTHulaMH

1) 1s°25°2p°3s23p®4s%3d>  A: F
2) 15°2s%2p°3s°3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe™
4) 15°25%2p° I: Cr

Tema: «XumMnueckasi CBA3b»
Bapuant Ne 1

1. B psgy BomopoaHbix coeauHeHuid nemenToB VI A rpymmei: HoO - HM - H,Se
MOJISIPHOCTH CBsi3u D - H

1) yBenuumBaercs
2) HE U3MCHsETCS
3) ymeHbIaercs
4) cHa4aja yMEHbIIACTCS, TOTOM YBEIUYNBACTCS

2. TosbKO KOBaJICHTHASI CBSI3b UMEET MECTO B COSTMHEHUU C POPMYJITOM
1) Ba(OH), 2) NH4NO3  3) H,SO4 4) Li,CO3
3. AroM yriepoja B BO30YX/I€HHOM COCTOSIHUU 00pa3yer

1) YCTBIPEC KOBAJICHTHLIC CBA3H, 3a CUCT YETHIPEX HECIIAPCHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 3a CUET JABYX HECMAPEHHBIX AIICKTPOHOB U HETOACICHHOM
DJIEKTPOHHOM Taphl

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSIHUMA XUMHUYECKUX CBS3CH HE
oOpa3yer

4) nBe CBsI3M, 3a CUET JIBYX HECHIAPCHHBIX JIEKTPOHOB

4. BemecTBO, KOTOPOE HE MOTYT 00Pa30BBIBATh BOJOPOIHYIO CBA3b
1) H,O 2) HF 3)HN3 4) Hi

5. Sp3 TUOPUIA3AITUS PEATU3YETCS TTOTHOCTHIO
1) SO, 2) CH,4 3) SO3 4) C10

6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PU3MUECKUMH CBOMCTBAMH U THUIIAMU
KPUCTAJZIMYECKUX PEIIETOK



1: KOBKOCTB

2: HU3Kas TeMIleparypa KUIeHus

3: BBICOKAsi TBEPJOCTD

4: snexTpuyecKas IpoOBOJUMOCTb pacTBOpa
A: aToMHast

b: Merannuyeckas

B: nonnas

I': MmonexkynsipHas

Bapuant Ne 2

1. W3031eKTpoHHBIE ATOMBI U HOHBI
1) Fe**, Co®*  2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn

2. Ha6op xBanToBbIx umcen N = 3, | = 1, s =+1/2 umeer
1) Si
2) Al
3)Cl
4)S
5P
3. OaMHAKOBOE KOJIHMYECTBO JICKTPOHOB Y HOHOB
1) Ba2+' Mgz+’ Cd2+
2) Ba®*, I, Te?*
3) Hg*', I', Sn**
4) I, cd*, sn**
4. DneKTpoHHas eMKOCTb J -[TOypOBHS
1)6
2) 14
3) 10
4) 18
5. DHeprus MOHU3AIMH B TPYIIIE
1) He u3MeHsieTcs
2) yBEITHYUBACTCSI
3) yMeHbIImaeTcst
4) oCTarOTCS MOCTOSTHHOM

6. ArtomHbIe opOuTanM garT cymmy N+ 1 =9
1) 6f, 7d, 8p
2) 5f, 7p, 8s
3) 4f, 5d, 6p
4) 4d, 5p, 65
7. Yucno HecapeHHBIX IEKTPOHOB B aTOME XpOMa B HEBO30YKICHHOM
COCTOSTHUH

8. Dmueprus monmsanuu atroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs sHeprus
WOHM3AIMH PE3KO BO3pacTaeT U3-3a OTPhIBa
AIIEKTPOHA

9. 9.Yucno opburaneii y aroma onpeaensieTcs KBaHTOBBIM YUCIIOM




10. YcTaHOBHUTH COOTBETCTBUE MEXY 3JIEKTPOHHBIMU KOH(DUTYpAIIUSIMHU U XUMHUYECKHUMHU

11.

qaCTULaMH
1) 1s%2s%2p°3s%3p®4s%3d>  A: F
2) 1s°25%2p°3s%3p®4s'3d®  B: C

3) 1s%2s72p® B: Fe*®
4) 1s°25%2p° I: Cr
Pacnomoxuts B HpaBHHBHOﬁ IOCICA0BATCIIBHOCTH 3aIIOJIHEHUSA SOHEPI€THICCKUX

MOJAYPOBHEHN B aTOMax
A: 63

b:7s

B:6s

I:4f

J:5f

E:6d

K:5d

Tema: «XuMnueckas CBA3b»

Bapuant Ne 1

1.

B psay Bogoponasix coeauaenuii anemenToB VI A rpymmer: H,O — H,S- HoSe
MOJISIPHOCTH CBsi3u D — H:

1) yBenuumBaercs
2) HE U3MCHsETCS
3) ymeHbIaeTcs
4) cHayajga yMEHbIIACTCS, TOTOM YBEIUYNBACTCS

TosbKO KOBaJICHTHAS CBSI3b UMEET MECTO B COETMHEHUHU ¢ (DOPMYITOit
1) Ba(OH), 2) NH4NO3; 3) H,SO, 4) Li,CO3
AToM yrnepoja B BO30YKI€HHOM COCTOSIHUM 00pa3yer:

1) YCTBHIPEC KOBAJICHTHLIC CBA3H, 3a CUCT YETHIPEX HECIIAPCHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 3a CYET JABYX HECHAPEHHBIX AIEKTPOHOB U HETIOICIICHHOM JIEKTPOHHON
napsl

3) HU OJHOM, aTOM yTJIepoja B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKUX CBS3CH HE
oOpa3yer

4) nBe CBsI3M, 33 CUCT JIBYX HECHAPEHHBIX JIEKTPOHOB

BemiectBo, KOTOpOE HE MOTYT 00Pa30BBIBATH BOJIOPOTHYIO CBSI3b
1) H,0 2) HF 3)HN; 4) HI

Sp°® rUGPHN3ALHS PeaH3yeTCsl OMHOCTBIO

1) SO, 2) CH, 3) SO; 4) C1O0°

Y CTaHOBHUTH COOTBETCTBUE MEXKY (PU3NIECKUMHU CBOWCTBAMU M TUITAMU
KPUCTAITMYECKHUX PELIETOK!



1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIIEHUs

3: BBICOKAsi TBEPJOCTD

4: snexTpuyecKas IpoOBOJUMOCTb pacTBOpa
A: aToMHast

b: Merannuyeckas

B: nonnas

I': MmonexkynsipHas

7. YCTaHOBUTH COOTBETCTBHE MEXIY THOPUIU3AMEH U MOJIEKYJION WU YaCTUIICH

1) sp A: BeCl,
2) sp® B: CO5*
3) sp® B: NF;
4) spd I: PFs
I: PFg
E: XeFg
Bapuant Ne 2

1. BemniecTBO ¢ HOHHOH CBSI3bIO UMEET (POPMYITY

1) KBr 2) SO3 3)CHs; 4)HC1

2. ATOMHasi KpHCTAJTMUECKas pelIeTKa XapaKTepHa IJis
1) amoMuHMs U KapOuaa KpeMHUs

2) cepsbl 1 Hoaa

3) okcuaa KpeMHHUS U XJIOpUIa Kalus

4) anmasa u 6opa

3. Sp® rHOPHM3ALIHS PEANIH3YETCS TIOTHOCTHIO

1) SO, 2)SO; 3)CH; 4)CIO  5)CIOy

4. YCTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U BUAAMU XAMUYECKOU CBSA3U B HUX 1

BOJIb(Ppam A KOBaJICHTHAs MOJISIpHAs anMas
anmas b: xoBanieHTHas HENOJIAPHAs aMMHAK
aMuak B: merannuyeckas

[IOBapEeHHas COJIb I': voHHas

5. VYcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBAMU U TUIIAMU KPUCTAININYCCKUX PCUICTOK

YTJIEKUCIIBIN Ta3 A: MOHHaA
KapOopyH/I b: monekynsipHas
HUKEIb B: Merannuueckas

aleTaTr HaTpus I': atomHas



6. YCTaHOBUTH COOTBETCTBHE MEXKy THOPUAN3AIIMCH U MOJICKYJION

1. sp° A OF, B: SFe
2:  sp? B: BF; I: SF,:
3 spid? E  XeFs JI: BeCl,
4:  spd

4:  spd

TeMBblI: «3HepreTnRa H HANIPABJICHHOCTb XUMHUYECCKUX ITPOLECCOBY, «CKOPOCTL
XHMHYECCKHUX pealclmii. XHMHYECKOe PaBHOBECUEC»

Bapuant Ne 1

1. Bo ckoibKo pa3 yBenuuuTcs ckopocthb peakiu Ha(r) + I2(r) = 2HI(r) npu yBennyenuu
JaBJieHus B 3 pasa

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. Ilpu Temnepatype 90°C peakuus npotekaer 1 muH. [Ipu kakoi TemmnepaType peakuus
3akOoHYMTCS 32 14 21MuH, eciiu TeMnepaTypHbIil koddduirent pasex 3

1) 50°C  2)40°C 3)60°C 4)150°C 5)140°C

3. Xumuueckoe paBaoBecue peakiuu Zn(t) + 16HI(d = 8l(1) + 8H,S(d - Q cmecTutes
BITPABO MPH MOHKECHUH

1) xornenTparuu H,S
2) xoHueHTpanuu Hl
3) naBneHus

4) Temrneparypsl

4. Xumunueckoe paBHoBecue peakiuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmeriaercs BrpaBo
npu

1) NOBBITIICHUH JTABJICHHUS

2) noBbimeHnH KoHIeHTpauu ZrCly
3) JOMOTHUTEIHFHOM BBEJACHUU ZI

4) NOBBILLIEHUH TEMIIEPATYPbI

5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTpPAIMH
BemecTB (Moub/im) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. UcxonHast KOHIIEHTPAIIHS
BerecTBa A (MOJb/J) paBHa

1) 0,036 2)0,002 3)0,024 4)0,026 5)0,030

6. U3 2 monb CO u 2 mons Cl; oGpa3oBanoch npu HeKoTopoit Temrepatype 0,45 moib
COC1;. Koncranra paBaoBecus peakuun CO + Cl, = COC1,(r)

1)0,19 2)0,09 3)0,12 4)0,21



7. CrannaptHas Teriora oopazoanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 x/Ix/monb. Temnora paznoxenus MgCO3 va MgO u CO, AH = 100,7 x1>x/MOb.
Temota obpazoBanust MgCOs

1) -1096 x/Ix/mMomb. 2) -1006 kJ1/MOJIb.
3) -996 x/x/monb.  4) -876 xJIk/MOIb.

8. TGHHOTa, KOTOpas morjiomacTcCsa W BeIACTIACTCA IIPH Pa3JI0KEHUN XUMHUYCCKOI'0O
COCAMHCHUSA KOJINYCCTBOM 1 Momb Ha IMPOCTHIC BECUICCTBA HA3BIBACTCA

9. Ecau ckopocTh NpsIMON peaKIMK paBHA CKOPOCTH OOpaTHON peakKIfK, TO HACTYIMAeT
XUMHYECKOe

10. 3aBucuUMOCTh CKOPOCTH pCaKIuu OT TEMIICPATYPhI OIIPCACIACTCA IMIPaBHUIIOM

Bapuant Ne 2

1. Bo ckonbko pa3 yBenuuutcsi ckopocTh peakiu CaO(7) + CO,(r) = CaCOs(t) npu
yBEJIMYEHHH JaBJIeHus B 3 pasa

1) B9 pa3
2) BS8pa3
3) B6pa3
4) B3 pa3

5) He u3MeHHTCS

2. Bo ckoIbKO pa3 yBeNIMUYUTCS CKOPOCTh peakiuu mpu Harpesanuu ot 75°C o 115°C,
€CII TeMIepaTypHbIN K03 (UIIMEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MEHUTCS
5) B 16 pa3

3. Tlpu moBBIIICHNH aBJICHUS XUMUYECKOE PABHOBECUE CMEIIACTCSI BIIPABO
1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO4(1) = 2CO(1)
3) 2NF(r) + 3H,(r)= 6HF(r) + Ny(T) 4) CHy(r) + 4S(r) = CSy(r) + 2H,S (1)

4. Xwummdeckoe paBHOBecHe peakin 4FeS;(1) + 110,(r) = 8SOy(r) + 2Fe20s(1) +Q
CMECTHTCS BIIPABO MPH

1) NOBBIIICHUY TaBIICHUS
2) noBsIIcHUN KOHIeHTparuu SO,

3) nomonHuTENbHOM BBeacHUH Fe,03

4) MONOJIHMTEIILHOM BBeIcHHH FeS;



10.

B romorennoii cucreme Hy(r) + Ix(r) = 2HI(;) paBHOBeCHBIEC KOHIIEHTPAIMH BEIIECTB
(monb/m) cocraBunu: HI - 0,02; I, - 0,05; H; - 0,03. HMcxoaHast KOHIIEHTpaus BOAOPOIa
(MoB/1T) paBHA

1)0,04 2)001 3)0,02 4)0,03 5)0,05

B romorennoii cucreme 4HC1(r) + Oy(r) = 2H,0( 1) + 2C1;, paBHOBECHBIE
KOHIIEHTpaIuu BemecTB (Mosb/in) coctauiu: HC1 - 0,85; O, - 0,44, C1, - 0,3.
HcxoaHas KOHIIEHTpaIys KUCIopoaa (MOJIb/T) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89

[Tpu cxxuranum rpaduta odpaszosaics okcun yriaepoaa (1V) maccoit 8,86 r. TemnoBoi
s dexTt peakuuu AH = -79,2 k. Tennora o6pazoanus CO;

1) -393,3 xJIx/M0ib
2) -358,4 x/Ix/Moitb
3) -335,5 kJ[x/Moub
4) -326,4 xJIx/Mo0Ib

TCHJ’IOT&, KOTOpas nmorjiomacTcsa U BBIACTIACTCA IMPU o6pa3013aH1/n/1 XUMHUYCCKOI'o
COCAMHECHUS KOJIMYCCTBOM BCIIICCTBA 1 MoJIb U3 IMPOCTHIX BEHICCTB IIPU 3aaHHBIX
YCIIOBUAX HA3BIBACTCA

CMGHICHI/I@ XUMHUYCCKOI'0 paBHOBECUSA ONPECACTIACTCA MPUHIIUIIOM

MunumanbHast U30bITOYHAS SHEPT U, KOTOPOU JOKHBI 001a/1aTh MOJIEKYJIbI, YUTOOBI

peakurg MEXKAY HUMH CTajla BO3MOKHOM Ha3bIBaCTCS

Tema: «PacrBopsbl. Teopusi 3JIeKTPOJIUTHYECKON M CCOLUALMM»

Bapuant Ne 1

1.

2.

3.

Cwmemansl 100 r 20%-Horo pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOI'O BEIIECTBA.
KoHueHTpanus noiay4yeHHOro pacTBopa

1)24  2)12  3)36 4)48

Jnis momydenust 9%-Horo pacTBOpa CONITHOM KHCIOTHI Hato pactBoputh 67,2 1 HCl B
BOJIE MACCOM

1)1,107kr  2)0,505kr 3)0,987kr 4) 1,227 kr
YpaBHeHHIO 3Ag+ + PO43' = AQg3PO,4 cooTBEeTCTBYET B3aUMOICHCTBUE
1) AgNOs3 ¢ Na,PO, 2) Ag,0 ¢ H3PO,

3) AgN03 C H3PO4 4) AgCl C N8.3PO4



4. KWuCIOTHOCTH pacTBOPOB COJIEH C OJJMHAKOBOM MOJISIPHOM KOHIICHTpAIIUEH
YBEIUYUBAETCS B ALY

HUTPAT KaJIKs, CUIUKAT KaJIHs
OpoMU/T KaJIbIIHsI, OPOMHMT aTFOMUHUS
XJIOpU KaJus, (GTOPHUI Kaus
XJIOPH/T JIUTHUS, XJTIOPU KaTTUsI

5. Xmopup Oapust maccoit 41,6 T pacTBOpuIM B Bojie. B 11osyueHHOM pacTBOpe COAEPKUTCS
0,35 mMoub xsopu-uoHoB. CTENEHb JUCCOLMALMU XJIopuaa dapus

1)875%  2)175%  3)57,1%  4) 96%

- 5
6. Eciu koHIeHTpanus pactBopa ruapokcuaa ammonus pasHa 0,1M u K, = 1,76*10™, To
€ro CTENICHb HOHU3ALUH (Olyon) COCTABHUT

1)1,3*10° 2)1,5*10° 3)1,3*10° 4)1,5*10°

7. Ecnu koHIEHTpanus noHoB Bogopozaa [H'] u anerar-nonos [CH3COO] B 0,1M
pactBope ykcycHoi kucnothl paBHa 0,00132 Monb/m, TO €e KOHCTaHTa MOHU3ALUU

1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10™
8. KoHmeHTpamnuio HOHOB BoI0poia B pactBope mpu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

9. AKTuBHas KOHIEHTpanus aHuoHoB aon- B 0,01M pactBopa runpokcuna kanus KOH,
YUUTBIBasi HOHHYIO CHJIy pacTBOpa paBHa

1)9*10°  2)8*10° 3) 7*10° 4) 6*107

10. KoncranTa runponusa, creneds ruapoinsa u pH 0,1M pactopa comn HCOONH,4
(Kn(xuc)= 1,810, Kn(ocn) = 1,76%¥107)

1) 3,16%10°,0,177u 6,5  2)4,76*10%, 0,745 u 8,3
3)2,74*10°, 0,587 n 8,54  4) 5,75%10™°, 0,345 u 6,62

Bapuant Ne 2

1. K 100 M 96%-noit cepHoit kucnotsl (p = 1,84r/min) npubasunu 400Mi BOABI, MOTYYHIICS
pacTBOp MIOTHOCTHIO 1,225 r/Mi. MonsipHasi KOHIIEHTpaIus pacTBoOpa

)3,78M  2)221M  3)2,57M  4)4,02M

2. U3 400 r 20%-HOT0 pacTBOpa MPH OXJIAKICHUHU BBIACTIIOCH S0 T paCTBOPEHHOTO
BenlecTBa. MaccoBast 10Ji BELIECTBA B OCTaBIIEMCS pacTBOPE

1)86%  2)6,3% 3)74% 4)95%

3. Vpaeuenuto Fe** + 30H = Fe(OH)3 cooTBeTCTBYET B3aNMOACHCTBHE



1) FeCl3c KOH  2) Fex(SOu)s ¢ Ba(OH),
3) FeSOs ¢ NaOH  4) Fe(OH); ¢ HC1

4. lllemo4HOCTh PACTBOPOB COJIEH C OAMHAKOBOW MOJISIPHOM KOHIIGHTpaIuen
YBEJIMYUBACTCS B PALY

1) xapOoHaT HATPUS, HOAU] HATPHS

2) cynbhUT Kanus, Cyabpua HaTpus
3)HUTPUT HATPUSI, HUTPAT HATPHUS
4) Xn0puz TUTUS, XJIOPUJ AMMOHUS

5. KonmuectBo orpuniarenbHbix HoHOB B 120 r 10% pacTBopa aMMOHUSI, €CIIH CTENIEHDb
JUCCOLIMAIIU cou paBHA 90%

1) 0,135 moms; 2) 0,15 momb; 3) 0, 167 moub; 4) 1, 67 moub.

. _ -4
6. Eciu xkonnentpanus azoructoi kuciotel HNO; paBra 0,12M u K = 6,9*10™, To
CTENEHb €€ HOHU3AIUA COCTABUT

1)7,6*10° 2)8,6*10° 3)8,6*10° 4)7,6*10°

7. Eciu KOHIIGHTpALUs PacTBOPa TMAPOKCHIa aMMonns pasra 0,1M u K, = 1,76*107, o
€ro CTETeHb MOHU3AINH (2y0;;) COCTABUT

1)1,3*10%  2)15*10% 3)1,3*10° 4)1,5*10°

8. KomnmenTpanus noHoB Bogoposaa [H'] 6%-Horo pacTBopa XJI0poBOIOPOTHOMH KHCIOTHI
(p = 1,028 r/mn) cocTaBnsieT

1) 1,69, 2) 1,76; 3) 1,78; 4) 1,65.

9. AktuBHOCTB XJopua-uoHOB B 0,1 M pactBope xsopuna Hatpus NaC1l paBaHa
1) 7,58%10%  2)7,62*10% 3)7,68*107

10. Crenens ruaponnza u pH conu 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kn =
1,76*107)

1) 2,38*10° 1 5,62 2)4,52*10%u 8,34 3)568*1021u 6,32 4)3,54*10'% 1 4,35
TeMa: «OKI/IC.]II/lTe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie pealcuml n 3J1eKTp0ngnqec1me npoueccm»
Bapuant Ne 1

1. Peakuus nucnponopuuoOHUpPOBAHUS

HNO, = HNOs + NO + H,0



KaMnO4 + H,0 = KMnO4 + MnO,4 + KOH
NHsNO3z = N,O + H,0
KCIO; = O, + KCI
2. Peakuusi BHyTPUMOJICKYJISIPHOT'O OKUCIICHHUSI-BOCCTAHOBJICHUSI
1) AgNO3; = Ag + NO; + O3
2) Ag,0 =0, + Ag
3) KzS03 = K3SO4 + KoS
4) NO; + H,0 = HNO3; + HNO,
3. Ompenenute cymmy koddduimentos B ypasuenue peakuuu CaOCl, + H,O + NaBr —
18 2)7 3)9 4)10
4. YCTaHOBUTH COOTBETCTBHUC

1: mpoaykThI 3neKkTposm3a paciiaBa CuCl, A:CuucCl

2: mpoayKThI 3ekTposm3a pactBopa CU(NO3), b: Cuu O,

3: mpoaykThl 3nekrponu3a pactBopa Ca(NOs), B:H,u O,
I':Cau0O,
,21: H2 u Cl 2

5. B mporuecce anextpoiusa pactBopa NaCl, npu cuie Toka 5A 3a 85 MuH Ha aHOIE
BBIJIETISIETCS IPOJIYKT 00BEMOM 1 (OKPYIJIUTH 10 AECSTHIX)

6. [ns okucnenus B kucnoit cpeae 0,05 1 0,2 M NaNO; norpedyertcs 0,25 H pacTBop
KMnO,4 o6seMom 71 (OKPYTJIUTH JO COTHIX)

7. Wcxons u3 peakuun SO, + HCIO, + H,O = HCI + H,SO4 , rie 1 11 pacTBOpa comepkuTcest
10 r HCIO4, HopmanbHOcTh HCIO4 paBHa -MOJIb/J (OKPYTJIIUTH 710

JIECSITHIX )

8. 3HaueHHe JIEKTPOAHOTO NOTeHIIMAaNa Meu, nmorpyxkernoi B 0,0005 1 pactBop Cu(NOs),
paBHO B (OKpyrinTh 10 THICAYHBIX )

9. Eciu KOHIIEHTpALUs HOHOB BOAOPoza B pactBope 4,8%107 monb/m, TO moTeHIHAT
BOJIOPOJTHOTO 3JIEKTPOAA PaBEH B (OKpyTrJIUTh 10 THICIYHBIX)

10. Eciu B 0,511 pactBopa coxepxurcs 0,0699 r FeCl, T, To moreHmnman xxene3Horo
3IIEKTPOJA PABEH B (OKpyrJIUTh 10 THICSYHBIX)

Bapuant Ne 2
1. Peaxius BHYTPUMOJIEKYJISIPHOTO OKUCIEHHSI-BOCCTAHOBIICHMSI
1) KCI103 = O, + KCI

2) NH4NO3; = N20 + H,0



3) HNO; = HNO3; + NO + H,0
4) K;MnOy4 + H,0 = KMnOy4 + MnO,4 + KOH
2. Peaknus auciponopiuoOHUPOBaHUS
1) KzSO3= KyS04 + KoS  2) NO, + Hp0 = HNO3 + HNO;
3) AgNO; = Ag+ NO, + O, 4) Ag.0 =0, +Ag
3. Omnpenenure cymMmmy K03 (HUIIMEHTOB B YpaBHEHUE PEAKIIUH

K,Cr,07 + H,SO4 + Na,S0; —
1) 17 N1 3)19 4) 20
4. YCcTaHOBHUTE COOTBETCTBHUE
1: KMnO,4 + Na,SO3 + H,SO4, — A MnSO4 + K>SO, + Nap,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': MnSQO,4 + KOH + Na,SO4 + H,0

5. B mporecce anexrponmza pacruiasa NaCl, npu cune Toka 2A 3a 45 MUH. Ha KaTtoje
BBIJICIIAETCS IPOLYKT MacCou I (OKpPYIJIUTh 10 COTHIX)

6. B mpomecce anekrposmsa pacrBopa Na;SOy, ipu cuite Toka 2A 3a 2 4 Ha aHOJIE
BBIJIETISIETCS POJIYKT 00BEMOM 1 (OKpYIJIUTH J0 COTHIX)

7. Ecnu nuxpomar-noH BoccTaHaBiuBaercs 10 xpoma (111), To MmonsipHast KOHLIEHTpanust
sKBHBaJieHTa Tuxpomata kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/J1. (OKPYTJIUTH 10 COTHIX)

8. Hus B3aumogpeiicteus ¢ 0,25 mons KoCryO7 tpebyerces 2 H pactBop HBr o6memom
71 (OKpYTJIUTB JIO COTHIX)

9. Eciu KOHIEHTpAIs HOHOB BOJOPOJaA B pacTBope 3,8%107 Mo/, To moTenmman
BOZIOPOJHOTO 3JIEKTPOJA PABEH B (oKpyriuTh 10 THICSYHBIX )

10. Ecnu moTeHMan BOJJOPOIHOTO IEKTPO/Ia paBeH - 236 MB, To akTUBHOCTh HOHOB
BOJIOPOJIa B pacTBOpPE paBHA MOJIB/JT (3aIUCaTh B CTAaHAAPTHOM
BH/JIC)

Tema: «KoMmmiekcHbIe coeIHHEHHD)
Bapuant Ne 1
1. TlapamarHUTHBIM HU3KOCIIMHOBBIA BHYTPUOPOUTANIBHBIH
1) [Mn(NO,)¢]* 2) [CoBrg]*  3) [Fe(CO).]** 4) [VC1g]*
2. YCTaHOBUTH COOTBETCTBUE MEXIY Ha3BaHUEM U (HOPMYJION KOMIUICKCHOM COJIN
1: Ky[PtC1,]

2: [PtC15(NH3)3]Br
3: [CoF3(H20)3]



4: [Co(NH3)s][CO(NO2)e]

A: terpaxisiopormnatunar (1) kamus

b: 6pomun TppaMmuHTpUHUTpOXIOpOILIaTUHBI (1V)

B: TpuakBarpudropoxobanbT

I': rekcanutpokobansTat (111) rekcaammunkobansta (11 [1: muxmoporerpaaMMIUHHHKEIS
E: rexcanimanodeppat(Il) kammst

3. YCTaHOBUTH COOTBETCTBHE MEXKAY (POPMYIIOH COeTMHEHHS U KOOPIUHALIMOHHBIM YHCIIOM
1: [FeFx] ™2 A:6

2: [Pt(NoH4)x]?* B: 4
3: [Pd(NH3)x]* B: 5
I:7
H:3

4. Ecmu pactBop comepxkut 0,05 mous/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10%, To
KOHIIEHTpALUsl HOHOB cepedpa B MOJIb/ 1

5. Ecnm st KOMIUIEKCHOTO MOHA YHEPTHsl paciierieHus pasHa 167,2 xJ>x/Mob, TO OH
MOIJIOLIAET CBET C JJIMHOM BOJHBI B HM

6. Ecnu npu neiicTBUM pacTBOpa CEPHOM KUCIIOTHI BECh OapHii U3 pacTBOpa
Ba(CN),*Cu(CNS); ocaxxnaercs B B Cyibdara 0apus, TO KOOPIUHAIIMOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamarHUTHBII BBICOKOCIIMHOBBINA BHYTPUOPOUTAIbHBIN
[VCIe]*  2) [Fe(C0)y)*
[NiCls*  4) [Pd(NH3)s]

2. YCTaHOBHUTH COOTBETCTBHE MEXTYy Ha3BaHUEM M (POPMYJIOH KOMITJICKCHOM COH 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3),4]Cl; b: xnmopun terpaammuuauikess( 1)
3: Ky[SiFs] B: rekcadropocumukat (IV) xamms
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEITH

J: muxnopoTeTpaaMMUHHHUKES
E: rekcanmanogeppat(ll) xanus

3. YCTaHOBUTH COOTBETCTBHE MEKAY (OPMYIIOH COSAMHEHHS U KOOPINHAIIMOHHBIM YHCIIOM

[Ni(CO)x]° A4
[Co(CN)x]*¥ B: 6
[Fe(CO)x]° B:5

I:7

J:3



4.

Ecmu pactBop coaepxut 0,02 moas/im Cd(NO3), 1 1 moms NH3, K, = 2,75*10'7, TO
KOHHCHTpaLII/IH MOHOB KaJIMHA B MOHB/H

Ecnn MakcMyM HOTJIOIIEHUS BUIMMOTO CBETA AJIsl KOMIIJIEKCA COOTBETCTBYET AJIMHE
BosiHBI 400 HM, TO PHEprus pacueruieHus B Kk/Momb

Ecmu st ocaxxnenus xjaopa u3 pactsopa Ha 1 moiab PtCl,*3NH;3 (KUp; = 6) Tpedyeres 1
MOJIb HUTpATa cepedpa, TO KOOpAUHAIIMOHHAs hopMyTia
COCTMHEHUS

Tema: «aementsl VIIA, VIA, VA rpynm»

Bapuant Ne 1

1.

1)
2)
3)
4)
5)

I[JISI IOTJIOIICHHA XJIOpa MOKHO UCIIOJIb30BATh!:

a)  NaOH B) NaCl
6)  H,SO, r) HCI.

OOBIUHO A1 MTOMy4YeHUs: OpoMa B TaOOPATOPUU UCTIONB3YIOT PEAKIINH:

a) KBr(tB.) + H,SO4 (koHI1I.) —

0) KBr(tB) + MnO; + H,SO4 (koHI1.) —
B) KBr(tB.) + HBrO3 (p-p)—

T) KBr(tB) +Cl; —

Kucnorusie cBoiicta B psiay HCIO, - HBrO4 - Hsl0g # # #

KOH(bHpraHHH BAJICHTHBIX JJICKTPOHOB B ATOMEC CCJICHA B OCHOBHOM COCTOSIHHUU:

a)  3s°3p* B) 4s°4p*
6)  5s°5p* r) 4s*4p4d®

Cynbdua aqroMuHUS HOIy4YaeTcs B Pe3yJIbTaTe peaKIIii:

a) AICl3 (tB) + H2S(ra3)— B) Al + S(t) —
6) AICl; + H,S + H20— F) AICIl; + (NH4)28 + H,O —

YcTaHoBUTE COOTBETCTBHE BEIIECTBA CO CBOMCTBaMH

H,SeO4
K2S20g
H,TeO;
H2SO3

Na,SO;

A) CUJIBHBIN OKHCIIUTEIb
b) cunbHbIN OKUCAUTEND U CUITbHASL KUCIIOTA

B) BOCCTAaHOBHUTECIILHEIC CBOMCTBA MPOABJIAIOTCSA ApUYC, HEM OKHCIIUTCIBHBIC



10.

I') BoccTanoBuTENH, Ci1abast KUCIOTA

J1) amdoTepHOE COeTUHEHHE

OHeprus cBsi3u D-H Bbllie B MOJIEKYJIE:

a) NH3 B) AsH3

0) PH3 r) SbH3

OxucnuTeNnbHble CBONCTBA TUIPA3HH MPOSIBIIAET B PEAKIUU:

a)  Zn+NHeHCL(p-p)=  B) CUCI+ NoHe+NaOH(pas6)=
6) I,+N>H,+H>0= F) SnC1,+N,oHs+ HCl(p-p):

HpI/I MMOJIY4YCHHU U a30THOM KHCJIOTBI, MAKCUMAJIbHOC HCIIOJIb30BAHNUEC IBYOKHCHU a30Ta
JAOCTHUTaCTCA B PCAKIIMU:

a) NO,+H,0+0,=
0) NO,+H20(ropsu)=
B) NO,+H,0(xomom)=

43 MNECPCUUCIICHHBIX KUCIIOT CcaMOM CUJIBHOM SIBJISIETCS:

a) HzSOg;
6) H,SeO3;
B) H,TeO:s.

Bapuant Ne 2

1.

s ememienns pasaoBecus peakiuu Cly + H,O«—HCI + HCIO BiieBo cienyer 100aBUTh
K XJIOPHOH BOJE:

a) NaCl. B) H,SO,

0) NaOH r) AgNOs;

Haubonee cuiabHOM KHUCTOTOM SBISETCS BOJHBIA PacTBOD:

a) ¢dbTopoBogOpOIa B) 6pomMoBOAOpOIa

0) XJIOPOBOAOPOIA T') HOJI0BOIOpOAA

Haub6onee cunpubiM okuciurenem B psaay HC1O, - HBrO4 - HslOg siBrisieTcst

KHCIIOTa

Kombnrypaum{ BAJICHTHBIX 3J'IeKTpOHOB B aTOM€ HOJa B IATUBAJICHTHOM COCTOSHHMU.
a)  5s°5p°5d®  B)5s%5p*5d!

6)  5s°5p° r) 55'5p°5d°

KOH(I)I/IpraI_[I/I}I BAJICHTHBIX 3JICKTPOHOB B aTOMEC CCPbl B OCHOBHOM COCTOAHHU:
a)  35°3p* ) 4s%4p*

6)  5s°5p* 1) 4s'4p34d?

I[J'IH OCYHICHUA CCPHUCTOI'O Ira3a MOKHO UCITIOJIb30BATh

a) P205

6) CaCl,

8) NaOH

F) H2804

I[JISI HOJIy‘-IeHI/ISI CepHI/ICTOFO rasa B HpOMBIH_IHeHHOCTI/I I/ICHOJII:3YIOTC$I peaKI_[I/II/IZ



a) Cu + H,SO, konr. —
6) FeS, + O, —
B) Na;SO; (tB.) + H2SO4 (70% p-p) —
r) HS + O—
Tepmuueckoe pas3iioKEHUE HUTPATOB MIPOTEKAET MO-Pa3HOMY B 3aBUCHMOCTH OT CBOMCTB
KaTHOHA COJIH.
YcTaHOBHTE COOTBETCTBHE:
1) HHUTpATHl METAJUIOB CPEAHEH aKTUBHOCTH
2) HHUTPAThl HEAKTHBHBIX METAJLIOB
3) HHUTpATHI MIETOYHBIX METAJIIOB
A) HUTPUTBI METAJUIOB ¥ KHCIIOPOJ
b) oxcunel metannos, okcup azota (1V) u kucmopon
B) merasmnel, okcup azora (1V) u kucinopon
AMMMaK MMOJIy4aroT B pe3yJIbTaTe Peakiuu:
a) H2+N2(t,kat) — B) (NH4)2Cf207—>
6) M93N2+H20—> F) (N H4)2HPO4(t)—>
CaMoii CHIIbHOM U3 TIEPEUNCIICHHBIX KHCIIOT SIBJISICTCS:

a)HNO;  6) HNO; B) HN;

Tema: «aements! IV A, Il A rpynm»

Bapuant Ne 1

1.

MoHoOKcH]I yTriiepoaa MPOosIBIIsET BOCCTAHOBUTEIBHBIE CBOMCTBA B PEAKIIUSIX:

a) CuO + CO —

6) [Ag(NH3).]JOH + CO —
B) PdCI; + H,O + CO —
r) H[CuCl;] + CO —

TepMI/I‘leCKI/I HanOoJee YCTOﬁqHBa COJIb:

a) BaCOs; B) CU2(OH)2C03
6)  MgCOs; r) Na;CO3

I[J'I}I NepeBoJia TUOKCHUIa KPEMHHUA B paCTBOPHUMOC COCTOSIHNUEC UCIIOJIBb3YIOT PCAKIIUU:

a) SiO; + K,CO3(TB) — B) SiO, + HF(p-p) —
6) SiO, + HCI(p-p)— r) SiOz + K,COs(p-p) —

Cymma K03 pUIIMEHTOB B JIEBOM YaCTH ypaBHEHUS PEaKIHH
Si + HNOg (konr) + HF —pagHa:

a)ll ©6)9 B 13 1) 15

CO sBnsieTCs OKCUAOM:

a) 0e3pa3IMYHBIM
0) amdoTepHBIM
B) OCHOBHBIM



') KHCJIOTHBIM

6. Xumusa tamuusa(l) HamoMUHAET XUMUIO

7. CTpyKTypHOI equHuIleH 60pa Kak MPOCTOro BEIIEeCTBA SBISCTCS

8. H3meHeHue CTPyKTYpbI OT HOHHOH, Yepe3 NOIMMEPHYIO K MOJIEKYIISIPHOU
TpurajioreHu10B MetayioB |1IA rpynmsr oT GTOpHI0B K HOIUIAM CBSI3aHO C
YMEHbILIEHUEM

9. Peskoe Bo3pacTaHUEe METAJUIMYECKUX CBOWCTB IIPH MEPEX0/1e OT 00pa K aTFOMHUHHIO
o0BsCHSIETCH -

10. . Ilpoxgykramu ruaponausa Tpudropua 6opa SBISIOTCS:

a)H[BF] B)Ho
6) HF r) B(OH);

Bapuant Ne 2

1. I[J'ISI MOJIYUCHUS YTIJICKUCIIOrO I'a3a B J'Ia60paTOpI/II/I 0OBIYHO HCIOJIB3YIOT PECaKIUU:

a) CaCO3; + HC1 — B)C+0; —
0) CaCOs._, r) H,C,0, (t, H2SO4 (xoHIr))—

2. Jus ocymerust CO2 MOXKHO MCIIONIb30BaTh:

a) CaO B) H,S04(koHII.)
6) NaOH F) P,0s5

3. U3 mepeuncieHHbIX OKCHIIOB B OOJIBIIEH CTETIEHN OCHOBHBIMU CBOWCTBAMH 00J1a/1aeT:

a) PbO, B) GeO,
6) SN0, r) Si0,

4. BcnencTBue BHICOKO MOJIIPHOCTH CBsA3M D-F TeTpadTopuabl 010Ba U CBUHIIA B OTINYNE
OT OCTaJIbHBIX TETPAraJOr€HNUI0B UMEIOT CTPYKTYPY

5. IIpu nponyckanuu CO; uepes pactBop NaOH 1o cnaborenoynoit peakiuu oopa3yercs
COJIb

a)  Na&CO;  6)NaHCOs.

6. B psany BF;-BC1;-BBrs-Bl; yBenuuuBaroTcst:

a) TEMIIepPaTypHhI IJIaBICHUS U KATICHHSI
0) TepMUYECKass YyCTOMUUBOCTh

B) JUTMHA CBSI3U

I) JHEPIHUs CBSA3U

7. OcHoBHbIe cBoiicTBa B psaay ruapokcuioB AL(OH)s-Ga(OH)s-In(OH)3-T1(OH);

a) K TUAPOKCHULY Tajlliis YMEHbILAIOTCS, 3aTEM YBEITUUUBAIOTCS



10. I'mOpuamn3anus aTOMHBIX opOHTanel bopa B aubopane

0) YMEHBIIAIOTCS
B) YBEIIUYUBAIOTCS
I) HE U3MEHSIOTCS

[TprunHOM TUArOHAIBHOTO CXO/CTBA OOpa M KPEMHUS SBIISETCS

N3 Bcex anemenToB |11 A rpynimbl TOIBKO Tauiuid crmocoOeH 00pa30BbIBaTh YCTONYHBBIC
B OOBIYHBIX YCJIOBUSX COCIIMHEHHS B OJTHOBAJICHTHOM COCTOSIHUH, IOTOMY YTO

a) €ro BaJICHTHBIE 3JIEKTPOHBI ciadee CBA3aHbI C SIPOM
0) 6S°-3IEKTPOHBI - HHEPTHAS Mapa, HaxoAATcs oA skpanom 4f-mogyposus
B) €ro BAJICHTHBIE JIEKTPOHBI CHIIBHEE CBSI3aHbI C SIIPOM, BCIEACTBUE SIPKO

BbIpaXXeHHOTO 3¢ (eKTa MPOHUKHOBEHUS

Tema: « S-amementsl |A-11A rpynnsi»

Bapuant Ne 1

1.

B pAAy WEJIO0YHBIX MCTAJIJIOB Hauoboee OTPHULATCIBbHOC 3HAYCHHUEC JICKTPOJAHOI'O
NoTCHIaJ1a UMCCT

a) HaTpHUi
0) Kamuit

B) pyouauit
T) Le3uit

) JUTHH

3HeKTp0J’IH3 BOJHOI'O pacTBOpa NaCl - sTo crioco6 OIHOBPCMCHHOTO ITOJTYYCHUA

a)  NaOH, Cly, H, 8) NaH, Cl, O,
6) Na, Oy, C|2 F) Na, C|2, H,

[lenounble MeTaIBI (a) U ILEIOYHO-3eMEIbHbBIE METAJUIHI (0) UMEIOT KPUCTAJUINYECKHE
PEIIETKH:

1) a) OlIK, 6) Be u Mg -I'TTV, Ca u Sr -I'lLIK, Ba-OIIK

2) a)I'T1Y, 0) 'K

3) a) Li-OlIK, octanpubie-I'TIK, 6) I'TIK

4) a)TlK, 0) I'T1yY
['MIpOKCHUIBI METOYHBIX METAIOB KPOME OJTHOTO TIABATCS 0€3 pa3lioKeHUs.
Pasnaraercs na Illemounsie Metamibl, a Takke Ca, Sr, Ba nmpu HarpeBanuu B atmMmocdepe
aMMHaKa o0pa3yroT
a) amMuIbl M Bojopoa  B) Tuapuabl 1 anruapug HNO,
0) TUJPUIBI U a30T T') aMHJIBI ¥ Q30T

OKCH/I ¥ BOAY IIPY HArPEBAHUU TUIAPOKCH]T

a)  LiOH r) RbOH
6)  NaOH 1) CsOH
B)  KOH



6. Bricokoii komIIekcooOpasyromen crmocoOHOCTRIO cpeau MeTauioB |IA rpynmbt
oOnanaer

7. W3 meno4yHbIX METAJUIOB B OOBIYHBIX YCIOBUSIX C a30TOM
pearupyer

8. Cymwma ko3¢ durmentos B ypaBHenuu peakiiuu Mg(OH), + NH,Cl —
paBHa

9. Temmeparypa pasnoxenus B psaay LiBrO4 - NaBrO, - KBrO,4 - RbBrO4
IOTOMY YTO

10. Cymma xoaddurmenToB B ipaBoit yactu ypaBaenus peakiuu Kl + K,Cr,07 + H,SO, —
paBHa

11. TIpocteim HarpeBanueM BeCl,4H,0 Henb3st nonyunts 6e3Boanbiii BeCl, Beneactaue
CHJIBHO TPOTEKAIOICTO

Bapuant Ne 2

1. Fr, 3aBepwatromuii IA rpynny, u Ra, 3aBepuatonuii |1A rpymmy, sBistorcs

a) pPaZlMOaKTHBHBIMH SJIEMEHTAMHU

0) OUYEHb MATKUMU

B) CaMBIMH PacIpOCTPaHEHHBIMH B IIPUPOJIE CPENIU BCEX S-2JIEMEHTOB
r) HaJIC)KHBIMH U30JIATOPAMH

2. B psany cynedaroB BeSO4-MgSO4-CaSO,4-SrS04-BaSO, pacTBOpuMOCTE YMEHBIIIACTCSI.
9TO CBA3aHO

a) ¢ oOpazoBaHueM 0oJiee MPOYHOU KPUCTATTMNIECKON pelIeTKH

0) C YMEHBIICHUEM HOHHOCTHU CBSI3U

B) C YBEITUYCHUEM HOHHOCTH CBSI3U

T) C YMEHBIIICHHEM ITPOYHOCTH KPUCTATMICCKON PEIIeTKU

1) C YBETTMYEHHUEM CTPYKTYPHOTO COOTBETCTBHSI pa3Mepa KaTHOHA U aHMOHA

3. Cpenu runpokcuioB 3neMeHToB |IA rpymmbl ampoTepHBIME CBOMICTBaMH 00s1agaeT

4. Cymma koddduiuenToB B ypaBHenuu peakuuu Rb,O, + CO, — paBHa

5. Ha ne#iTpanuzamuio pacTBOpa, MOJIYYEHHOTO TTOC)Ie 00pabOTKH 5 T aMaabramMbl HaTPUS
BOJIOM, U3PACXOJOBAHO 25 MJI 2 H COJISTHOM KUCIOTBI. MaccoBast 10Jisl HaTpus B
amajbrame paBHa

6. YcTaHOBUTE COOTBETCTBHE MEXK]y YaCTHUIICH U €€ MPOCTPAHCTBEHHOM CTPYKTYpPOIt

1) TterparuapokcoOepUILIaT-HOH A) oktasap
2) KaTHOH reKcaaKBaMarHus b) nuneiinas
3) Mouekya IMHOIUIa OepHILTHS B) terpasrnp

4) KaTHOH TETpaaKBaOEPHILIHS I') He3aBepIICHHBIN OKTAdIP



Cymma ko3 dunrentos B ypaBauenuu peakiuu LiH + HC1 — pasna

Peakmus cpenpl B pactBope oprodocdara pyouaus

C X0nmoAHOM BOAOM MarHui B3aMMOJIEUCTBYET IJI0X0, B TOPSIYEi BOJE peakius
MpoTeKaeT 00JIee aKTUBHO B CJICICTBUE

Tema: «Jaementsl II1 B,1V B, V B rpynm»

Bapuant Ne 1

1.

[Tpu TepMHuUecKOM pa3iioKeHUHU rekcarupara Hurpata jJantaHa(lll) MoxxHO mony4yuTh

a) L&(NOz)g + O, + H,O B) La,O3z + NO, + O, + H,O
6) La+ NO, + O, + H,0 F) La+ NO + H,O

Macca (B rpammax) dropouepara(lV) kamus Ky[C1Fg], obpasyromerocs npu
crutaBiienuu 6,48 T ropuna nepusa(1V) ¢ 5,8 r dropuaa kanus, eCiiv BEIXO MPOTyKTa
cocrasisieT 62% OT TEOPETUUECKOI0, paBHA

a)618 6) 792 B) 584 1) 7,25
3 meTamioB MNOATPYIIIIBI CKAHAU HE PCarupyer € BOZ[Oﬁ B O6BI‘IHBIX YCIOBUAX

a) La B) SC
0) Ac 1Y

Cymma K03 PUIIMEHTOB B JIEBOM YaCTU ypaBHEHUS PEAKIIMU

K,Cr,O7 + TiBrz + HBr— paBHa

Tutan, tupKOHUN U TapHUN pearupyroT ¢ KOHIIEHTPUPOBAHHOW CEPHON KUCIOTOM.
[TpoayKT peakiiuy OTIMYAETCS OT OCTAIbHBIX Y

a) TUTaHa 0) HUPKOHHUS B) radHus

OnemenTsl 1YB rpynnel ycToi4MBbI K JEHCTBUIO KOHIIEHTPUPOBAHHBIX CEPHOU U
a30THOM KHCJIOT, HO JIETKO PAaCTBOPSIOTCS B CIAOBIX IUIABUKOBOM, I11aBEIE€BOM, YKCYCHON
(B mpucytcTBuu F'), moTromy 4To

a) CO3JIAI0TCS YCIIOBHS U1l 00pa30BaHUs MPOYHBIX AIlUI0KOMITIIEKCOB;
0) IIOKPBITHI CHAPYKU ITPOYHON OKCUIHOU INIEHKOM;

B) MMEIOT MPOYHbIE KPUCTAUIMYECKUE PEIIECTKH;

r) MTACCUBHUPYIOTCA B KUCIOTAX OKUCIUTEISIX.

CoenuHeHus BaHaAMs TPOSIBIISIIOT OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA B
peaKIusIx

a) NH;VO3; — F) NH4VO; + KlI+ H,SO,4 —
0) VCI, + Cl (pa36) — x) VCl, + NaOH (pa36) —
B) V205 + Cl(konm) — ¢) V205 +Na,CO3(konm) —



8.

10.

YcTaHOBHUTE COOTBETCTBUE MEKY BEHIECTBOM U CTPYKTYPHBIM THUIIOM €TI0
KPUCTAJUIMYECKOU peLIeTKU

VO  A) noimMepHas U3 OKTadaApoB

V203 b) penrerka moBapeHHOM COIH

VO, B) pemerka pytuia

V,05 TI') pemerka kopyHaa

DneKTpoHHAas KOHPUTYpAIHs aTOMa TaHTaJIa B OCHOBHOM COCTOSIHHH

a)  5d%s? B) 65°6p°
6)  5d*6st r) 5d°6s'6p’

bonbime BaleHTHBIE BO3MOXKHOCTH UMEET TUTAH IO CPaBHCHHUIO C OCTAaJIbHBIMHU
QJIEMCHTaMU, IIOTOMY 4YTO

a) €ro BaJICHTHbIE OpOUTANIN YHEPTETUUECKU HEPABHOLICHHBI;

0) aTOMHBIN paanyCc HEOONIBIION, €r0 BaJIEHTHBIE 3JIEKTPOHBI IPOYHO YAECPKUBAIOTCS
ATPOM;

B) €r0 BaJICHTHBIC OPOUTAIN YHEPTETUIECKH PAaBHOIICHHBI;

r) €ro BaJICHTHBIE 3JIEKTPOHBI JIETKO YYacCTBYIOT B 00pa30BaHUU CBS3EHl.

Bapuant Ne 2

1.

Peaknus nporekaet no cxeme: UCI; + H,O = U(OH),Cl, + H, + HCI

Macca (B rpammax) xiopuaa ypana(1ll), Bctynusiiero B peakiuto, eciiu o0pa3oBajioch
0,2 11 21 pactBopa HCI, paBHa

a) 137,758) 119,4

0) 156,2 1) 123,84

Cymma k03 HITMeHTOB B paBoii yactu ypaBHenus peakinu SC + HNO; ( ou. pa30.)
—PpaBHa

W3 npennoxxennsix comneit SCCls, YCls, LaCl; B HanbombIieli cTeneHu ruIposin3yeTcs B
pacTBope

Cymma koddduitnenToB B ypaBHenuu peakuuu T10 + H,SO4 (koHI) — paBHA

Cpennue conu tuTana (1V) cioxHO MosydnuTh B BOAHBIX pacTBOpax BCJEACTBUE aKTUBHO
IPOTEKAIOILETr0

TemmepaTypsl IJIaBICHAS, KHIICHUS U SHTAJIBITNS aTOMU3AIAN B PSTY TUTAH-ITHPKOHHIA-
radHUA

a) YBEITUIUBAIOTCS B) U3MEHSIOTCSI HEMOHOTOHHO
0) YMEHBIIAIOTCS T') HE U3MEHSIOTCS, TTOTOMY UTO

Xumuueckas akTuBHOCTh 9205 B psiny: V205-NbyOs-Ta,05



10.

a) YBEITUYUBACTCS B) YMEHBITIACTCS
0) MU3MEHSETCS HEMOHOTOHHO  T') HE U3MEHSIETCS, IOTOMY UYTO

B pactBopsr okcorpuxsopuoB V, Nb u Ta npuiuig CONsIHY O KUCJIOTY U BHECITH
Kycouek [IMHKa. BoccTaHOBJIEHNE HEBO3MOXKHO B Cllydae

N3 snemenTOB MNOATPYIIIbI BaHAIUA HMCCT OoJbIINE BaJICHTHBIE BO3MOXHOCTH, IIOTOMY

4TO

a) aTOMHBII PaJiNyC BEJIMK, BAJICHTHBIC JJICKTPOHBI CIIA00 yICPIKUBAIOTCS SIIPOM;
0) MIMEETCs PHEPreTHYECKOE Pa3Inuie BAJICHTHBIX OpOUTaei;

B) ATOMHBII paJnyc HEOOJIBIION, BAJICHTHBIC 3JICKTPOHBI IIPOYHEE YIEPKUBAIOTCSI
SLIPOM;

r) pasznua B s3Hepruu (N-1)d- u ns-opOurtaneii HeBenuKa.

HaubGonee ycroitunBa y BaHausi CTETICHb OKUCIICHUS

a) +3 B) +5
0) +4 r)+2

Tema: «Jaements! VI B, VII B rpynn»

Bapuant Ne 1

1.

DNeKTpOHHAass KOHPUTYpAIUsi aToMa XpoMa B OCHOBHOM COCTOSTHUH

a)  3d°4s’ B) 3d*4s’4p’
6)  3d*4s® r) 4s%4p’

XpoM MPUCYTCTBYET B PACTBOPE, MTOJIyUEHHOM IIPU PaCTBOPEHUHU XpoMa B pa30aBIeHHON
CEpHOI KUCIIOTE MPU OTCYTCTBUU BO3/yXa, B BUJI€ HOHA

a)  [Cr(H.0)]*+ B) CrO4*
6)  [Cr(H20)]*+ T) Cr,0;*

U3 pactBopa CrCls ocaxxnaercs Cr(OH); mpu no6aBiieHHH pacTBOPOB

a) Na,COs3 B) (NH4),.S
0) NH; 1) Na;SO4

B menounoit Cpeac MOryT CymieCTBOBaTb NOHBI

a) [Cr(OH)g]**  B) CrO*
6)  [Cr(H20)s]*" T)Cr,0*

Cymma k03 GuIeHToB B IpaBoid yactu ypaBHeHus peakmun K,Cr,07 + CoHsOH +
H,SO, — paBnHa

a) 17 6) 12 B)13 1) 15

YBenuyeHue TeMIiepatypsl wiasieHus B psaay Mn,O;,-Tc,07-Re,07 (+6; +120; +301)
CBSI3aHO



a) C YBEJIMYEHHUEM TOJISIPHOCTH CBsI3u D-0O

0) C TEePEXO0JIOM OT MOJICKYJISIPHOM CTPYKTYpbl Yy MNO7 K HOTMMEpHO# CTPYKTYype Y
Re, 04

B) C YMEHBUIEHMEM HOHHOCTH CBs3U D-O

I) C YCHJIEHHEM MEKMOJIEKYJISIPHOIO B3aUMOJCHCTBHUS 110 MEPE pOCTa pasmepa
MOJIEKY.

7. YcroituuBocth KoMnO4 B pacTBOpe moHM®kKaeTCs MPHU 100aBICHUU

a) NH,C1 B) CO;
0) KOH r)HC1

8. Ilpu B3aumoneiicTBHM Maprania ¢ pa30aBICHHON CEPHOM KHCIOTONH 00pa3yroTCs

a)  MnSO, B) H,
6)  Mn2(SOgs r) Mn(SO4),

9. Cymma koa(durentos B ypasHenuu peakuuu KoMnO,4 + HCI (koHir) — paBHa

10. B psgy HMnQO4 - HTcO,4 - HReO,4 ymenbiatotes cBoiicTBa

a) KHACJIOTHBIE ~ B) BOCCTAHOBUTEIILHBIC
0) OKHCITUTEIbHBIC ') YCTOHYUBOCTH
Bapuant Ne 2

1. Tpu crmasnennn Cr,03 ¢ KOH u KNO;3 o6pasyercs

a) K,Cr,0 4 B) K, Cr,0Oy
6)  KCro, r) Cr(NOs)s

2. DnexTpoHHas KOH(UTrypauus aToMa BojJb(ppamMa B OCHOBHOM COCTOSIHUU

a)  5d%s® B) 65°6p*
6)  5d°6s’ r) 5d*6s'6p’

3. Ilpu BBenenuu B pactBopsl conet xpoma (I11) cynbdun- u kapOOHAT-MOHOB BhINAAAET
0CaJIoK

4, COC)II/IHGHI/ISI Xpoma INpoABIIAOT OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC CBOIICTBA B
pCaKknusax

a) Cry(SO3) + H,O —

6) K,Cr,07+ KNO, + H,SO, —
B) K,Cr,0O4 + BaCl, —

r) K,Cr,07 + Ha(kCuir) —

I[) CrCl3 +Br, + KOH —

5. Cr(OH); pactBopsiercs B

a) H,O0— B) NaOH(koH1)—
0) HC1— r)NH3( p-p)—



6. DnexkTpoHHast KOH(UTypaIUs aTOMa MapraHiia B OCHOBHOM COCTOSTHUU

a)  ...3d%s'  B)..3d%s?
6)  ...3d%s%4p’ r)..45%4p°

7. XuMH4Yeckoe BSaHMOHCfICTBI/IC OTCYTCTBYET B CMC€CHU

a) K2MnO,4 + C0; + HL O —— B) KMnOy4 + H,C,04 + H,O ——
0) KMnQO4 + CoHsOH + KOH — r) KMnQ,4 + C0, + H,O —
7+

8. B omimuue ot Mn nipu aeiictBuu H,S Ha pactBopet HTCO, 1 HReO,4 BemmagaroT ocanku
TcyS7 m ReS7. D10 sKCniepruMEeHTaBHO TOKA3bIBAET, YTO Tc'+ u Re'+ asnsiorcs
cI1a0BIMHA

9. BoccranoBnenue IepMaHIraHaT-uoOHa B 3aBUCHUMOCTH OT PCAKIINU CPCAbI IIPOTCKACT I10-
pa3HoOMY. YcTaHOBUTE COOTBETCTBHUE:

1) no Mn*+ A) B IIETIOYHOM cpejie
2) 1o MnO; B) B xucnoii cpene
3) 10 MnO4* B)B HeiiTpanbHO# cpene

N3 snementoB VIIB rpymnmel He BcTpeuaeTcs B MpUpoe

Tema: «Jaements! VIII B rpynnei»
Bapuant Ne 1

1. DnemeHT ¢ MOpsIKOBBIM HOMEPOM 78 MOKET 00pa30BaTh HECKOIBKO XJIOPHUI0B. X
XUMHUYEcKHe HopMyIIbl

2. Tlpu B3ammopeiictBum Fe3+ ¢ I- u S2- 00pa3yroTcst COeTMHEHUS:
Fe®*
Fe®
Fe®*
Fe2*

o T o®

3. Cymma ko3 dunuentoB B ypaBHeHun peakimu Fe;03 + KClO3 + KOH —paBHa

4. DrneMeHThI MOATPYIIEI HUKeIs 00pa3yroT KapOOHUIIBI COCTaBa

5. C yBenuueHuneM CTerNeHU oKucieHus xene3a B psay Fe(OH),-Fe(OH)s-HaFeO,
KHCJIOTHBIE CBOMCTBA IMOTOMY 4YTO

6. B psay Fe-Co-Ni sHTanbnus aTOMU3AIMH, TEMIIEPATYPHI TUIABJICHHUS U KUTICHUS
MOTOMY YTO




7.

B noarpynnax »xene3a, kodajqbTa U HUKEJS C YBETUYCHUEM MOPSAIKOBOrO HOMEpa
SHTAIBIUS ATOMU3ALUU, TEMIIEPATYPhI MJIABJIICHUS U KUTICHUS

[TpoctpancTBeHHast cTpykTypa 6osbimuHcTBa Komiuiekco Fe(ll) u Fe(lll) ¢ murangamu
€11a00ro U CUIILHOTO I0JIA

Pacnonoxxure B MOPAAKE YBCIIMUCHUSA CTa6I/IJ'II/ISaI_[I/II/I CTENEHH OKHCJIEHNS KoOabTa +3
CICAYIOUC JIMTaHdbI:

1) npa”orpymma 2) aMHHOTpYIITIa 3) ruApoKcorpyImna

Bapuant Ne 2

1.

B psny Fe?+-Co+-Ni%+ YCTOWYUBOCTH K OKHCJICHHUIO

a) YBEITUYUBACTCS

0) YMEHBIIAETCS

B) MU3MEHAETCS HEMOHOTOHHO

T) HE U3MEHSETCS

Cymma koaduinentoB B ypaBHenuu peakimu NiSO4+ NaOH+ H,O,—  paBHa

a) 11 6) 7 B) 14 1) 9

Kommiekcst kobansTa(lll) B 3aBUCHMOCTH OT CHIIBI TTOJISI TUTAHIOB MOT'YT OBIThH Mapamar-
HUTHBIMU U AuaMarHUTHEIMU. Kommnekcst ponus (1) u upunus (111) nezaBucumo ot
CHJIBI TIOJIS JIMTaH I0B-

OJIEeMEHTHI MOATPYIIIIBLI JKEJIC3a o6pa3y}0T Kap6OHI/IJ'H>I cocCTaBa

PyTennii B3auMoENCTBYET CO CMECBHIO TMIPOKCHUIA KaIus U Xjlopara Kanus. B peakuuro
BCTYNUJIO 3,24 T pyTeHMsl, B KOTOPOM MaccoBas A0 npuMeceit 7 %. Macca pyrenara
KaJusi, 00pa30BaBLIErOCs IPU 3TOM paBHA

B BoceMoit Trpyniie npu nepexoae OT 3JIEMCHTOB IMOATPYIIIIBI )KEJI€3a K IMMOATPYIIIIC
HUKEIA BAJICHTHBIC BO3MOXXHOCTH aTOMOB INOTOMY 4YTO

[Tpu B3aumoseiicTBUN KoOasIbTa ¢ pa30aBICHHOM a30THOM KHCIOTOM 00pa3yroTes:

a) CO(NO3)3 B) H2
6) Co(NOy), r)NO

Coenunenus xene3a (1) mposiBistoT BoccTaHOBUTEIBHBIE CBOMCTBA. [IpemioxuTe
CII0CO0BI cTaOMIM3aMY JAHHOIO BAJIEHTHOT'O COCTOSHHUA:

a) 00pa3zoBaHNe HEPACTBOPUMOTO THAPOKCHIA;
0) 00pa3zoBaHNE KOMIIJIEKCOB C JIMTAHJaMHU C1ab0ro MOJIs;
B) 00pa3zoBaHNe KOMIUIEKCOB C JINTAHJIaMU CHIILHOTO TIOJIS;

Pacnonokure okcuabl koOaiabTa B MOPSIIKE YBEIUUEHUSI YCTOMUNBOCTH:

a) Co030,4 6) CoO B) C0,0a.



10. HanboJsee CUIIBHBIM OKUCIIUTEIEM SIBIIIETCS:

a) NepMaHTraHaT-uoH  B) (heppaT-uoH
0) OuxpomaT-uoH r) pyreHatr”1)-uon

Tema: «Jaementsl IB - IIB rpynm»
Bapuant Ne 1

1. B mpobupxkax Haxomsatcs 0,1 M BogHbIE pacTBOPHI CIEAYIONUX coyiel HaTpus: 1) Hoauna;
2) 6pomuna; 3) xamopuna; 4) ropuaa. B kaxayro npodupky nodasistor B u30biTke 0,1M
pactBop HHUTpara cepedpa. [Ipu onnHAKOBBIX 00BEMAaX pearcHTOB KOJMYECTBO BEIIECTBA
B 0CaJIKe OyJIeT HAMMEHBIIUM B ITpooupke No

a) 3 B) 2
0) 1 r)4

2. PacTBOpSIOTCS B pacTBOpE aMMHaKa BCE BEUIECTBA TPYIIIBI

a) AgCl, AgBr, Agl B) AgCl, Agl
0) AgBr, Agl 1) AgCl, AgBr

3. XuMmudeckas CBsi3b UMEET OoJiee KOBAJICHTHBIN 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) YMCHBIIACTCA B) YBCJINYNBACTCA
6) HC U3MCHACTCA r) HU3MCHACTCA HEMOHOTOHHO, ITIOTOMY YTO

5. B pany Cu-Ag-Au Temrneparypa IIaBiIeHUs U KUIIEHUS

a) YMEHBIIIAETCS, 3aTEM yBEIIMUNBACTCS
0) yBEIWYHBAETCS, 3aT€M YMEHbBIIIAETCS
B) YBEITUUHBACTCS

T') YMEHBIIIAETCs, TOTOMY YTO

0) Haubouiee sipko nposIBISIOTCS KMCIOTHBIC CBOMCTBA Y
a) Au(0H); B) Cu(OH);
0) Cu,0 r) Ag.0, motomy 4To

6. IlpuBeneHsl 3HAUEHMS CTaHAAPTHOW YHeprun [ MOOCca peaximii:

1) [Hgls]® +S* = HgS +4I"; AG298 = -127 kJK/MOIb
2) [Hgls]* + H,S + 2H,0 = HgS + 2H;0" + 41°; AG298 = -13 k/JIx/MoIb
3) [Hgls® + 20H = HgO + 41" + H,0; AGggs = +26 kJIK/MONB

7. Haumbomee nerko pa3pymuTh B BOAHOM pacTBope Terpaiiogomepkypat(Il)-uon c
TIOMOIIIBIO



a) Na,S B) NaOH
6) H,S F) Na,S, NaOH

8. YCTOHYMBOCTH OJHOTUIHBIX coeauHenui B psagax ZnO-CdO-HgO; ZnS-CdS-HgS

a) YMEHBIIIAETCS B) YBEIMYUBACTCS
0) YBEIMYUBACTCSI, 3aTEM YMECHBIIACTCS T') HE U3MEHSIETCSI, TIOTOMY YTO

9. DAEKTPOHOIOHOPHAS CIIOCOOHOCTH HOHOB B PSIAY: Zn** -Cd** -ng+

a) YBEIUYUBACTCSI B) YBEJIIMYMBACTCS, 3aTEM YMEHBIIIACTCS
0) YMEHBIIAETCS T') HE U3MEHSAETCS, IOTOMY YTO

10. ITpu BHecenuu B BOAHBIN pacTBop ammuaka ZN(OH), pH pactBopa
MOTOMY YTO

Bapuant Ne 2
1. U3 anementos I B rpynmel Hanbosnee xapakTepHa CTeNeHb oKuciaeHus +1 s

a) cepebpa B) 30J10Ta
0) MEIU T) MEIH U cepedpa, MOTOMY YTO

2. Kycouek cepeOpsiHOIT MOHETHI Maccoit 0,3 pacTBOPHIIM B a30THOW KUCIIOTE U OCAIWIIH U3
MOJTy4eHHOT0 pacTBopa cepedpo B Bujge AgC1. Macca ocanka okasanachk paBHoit 0,199 r.
Maccogas noinst cepedpa B MOHETE paBHa

a) 49,9 B)53,7
6) 27 1365

3. YcroitunBocTh ramoreHokomiuiekcoB B psay: [CuCl,]’; [CuBr,]’; [Culy]

a) YBCIUYNBACTCA B) HC U3MCHACTCA
6) YMCHBIIACTCA 1") HU3MCHACTCA HEMOHOTOHHO, ITIOTOMY 4YTO

4. 3onorto pearupyeT € KaKJAbIM U3 NICPCUHUCIICHHBIX BCIICCTB I'PYIIILL

a)  HS04 (x); HySe0y (k) 8) HNO3; HC1
6)  HNOg HCL+Cl, r)HCL+ Ch; H,SeOs (k)

5. PactBopumocTts B Boze B psaay HQC1,-HgBr,-Hgl,
a) YMEHBIIIAETCS B) YBEIMYUBACTCS

0) yBEIMYMBAETCS, 3aTEM YMEHBIIIACTCS T') HE U3MEHSETCS, TOTOMY YTO

6. B pesynbrare peakiuu cyiabaTa MUHKA C KOHIICHTPUPOBAHHBIM PACTBOPOM aMMHAaKa
obpazyercs




7. YCTaHOBUTE COOTBETCTBHE MEXKY KOMIIJIEKCHOW YaCTHIICH M €€ TeOMETPUEH

1) muuumanoaprenrar (1)-uon  A) kBaapar
2) karuoH auammuaMend (I)  B) He3aBepieHHBIH TeTpasap

3) rerpaxmopoaypat (I11)-uon B) nuneitnas

4) muxnopokymnpat (1)-uon I') Terparap

8. Jlns uMHKa U pTYTH XapakTEpPHO KOOPAUHALMOHHOE Yncio 4, a 17 Kaamus - 4 u 6,

IIOTOMY 4TO

9. Cymwma ko3¢ durmento B ypaHenuu peakiuu Cu + HNO3(x) + HCI(k) — paBna:

a) 20 B) 25
0) 14 r) 18

10. [IpocTpancTBeHHas cTpyKTypa kKomiuiekcoB Meau (II) - uckaxeHHbIN OKTadIp WUIIH ILI10-
CKUI KBajipaT. DTO CBS3aHO C MposBlieHuEeM 3P dekTa

Kpumepuu OUEeHKU omeema cmyoeuma npu 6bINOJIHEHUU MeCmoBblx 3a0aHuil

Onenka

TpeGoBanus K 3HAHUAM

OTJINYHO

OneHKka «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM OH TIIyOOKO M
IIPOYHO  OCBOWJI ~ INPOTrPaMMHBI  MaTepuall,  HCYEPIBIBAIOLIC,
MOCJIEOBATENBHO, YETKO U JIOTUYECKU CTPOMHO €T0 M3JIaracT, yMeeT
TECHO YBS3bIBaTb TEOPHUIO C MPAKTHKON, CBOOOJHO CIIpaBisieTcs C
3aJa4aMH, BOIPOCaMU M JPYrMMH BHJIAaMH IPUMECHEHHS 3HAHUM,
[IPUYEM HE 3aTPYAHSCTCS C OTBETOM IIPU BHUIOM3MEHECHWUM 3aJaHMUIA,
IIPABUJILHO OOOCHOBBIBAET MPUHSITOE PELICHHE.

XOPpOLIO

OLIeHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYWICCTBY MH3jara€t €ro, HEC J0ITyCKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, MpPaBUIIBHO
MPUMCHACT TCOPCTUUCCKHUE ITOJOXKCHUA MPH PCHICHUN NPAKTHYCCKHUX
BOIIPOCOB U 3a1a4, BIIaACCT HGO6XOIII/IMBIMI/I HaBbBIKaAMU U IpUEMaMH UX
BBITIOJTHCHHA.

YAOBJICTBOPUTCIBHO

OrneHka «yqOBIIETBOPUTEIHHO» BBICTABISETCS CTYIACHTY, €CIH OH
UMEeT 3HAaHHWS TOJHKO OCHOBHOI'O XapaKkTepa, HO HE YCBOWMJI €ro
JIeTaned, JONMycKaeT HETOYHOCTH, HEAOCTaTOYHO IpaBHIIbHBIE
(GOpMYJIMPOBKH, HApPYIICHUS JIOTHYECKOW IOCIICOBATCILHOCTH B
W3TI0’KEHUU MIPOTPAMMHOTO MaTepuana, UCIIBITHIBACT 3aTPYAHCHUS TIPU
000CHOBAHHUH OTBETA.

HEYIOBJIETBOPUTEIBHO

OlLieHKa «HEYTOBIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HE 3HAET 3HAYUTENIbHOW YacTH MPOTPAMMHOIO MaTepHhalia, JOMyCKaeT
CYIIIECTBEHHBIC ONMIMOKH, UMEET 3aTPyIHEHUS] IPH OTBETE HA BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak MIpaBHUIIO, OLICHKA
«HEYAOBJIETBOPUTEIBHO)» CTAaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHMe ©e3  JOMOJHUTENIbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIUILJIMHE.




o

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ilepeuens 6onpocos K IKzameny
1 cemecmp

OcHoBHble nonoxeHuss AMY. Atom. Monekyna. Xumuueckuil anemeHt. llpoctsie u
cioHble BemecTBa. OTHOCHUTENbHAsE aTOMHAs Macca, OTHOCHUTENbHAs MOJIEKYJsipHas
Macca. Mosb.Yucio ABoraapo. Mossipaast macca.

OCHOBHBIE CTEXHOMETPUYECKNE 3aKOHBI.

OCHOBHBIE THUITBI XUMUYECKUX PEAKIIHUA.

Knaccel Heoprannueckux BellecTB:OKCHIbI, KUCJIOThI, OCHOBaHUs, coiu. Mx ¢usuueckue
U XUMHYECKHE CBOMCTBA, CIIOCOOBI TTOTY4EHUSI.

Crpoenune aroma. Monens Pesepdopma, ero nemocratku. Teopus bopa. KanTomas
TEOpHsI CTPOEHUS aTOMa.

KBanToBeie uncna. [Ipunnun Ilaymu. [Ipasuno I'ynaa. [IpyHun HauMeHbIIe SHEPTUH.
IIpaBuna KneukoBckoro.

[lepponnuecknii  3aKOH M NEPUOJHUYECKAsT CHUCTEMAa XUMHUYECKHUX  SJIEMEHTOB
A .Menneneesa. Ilpunuun mnoctpoeHus. ['pynmbl U nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOWMCTB aTOMOB, MPOCTHIX BEHIECTB U COCAMHEHM, O00pa30BaHHBIX
XUMHUYECKMMH 3JIEMEHTAMM, B IpeAeiax IJIaBHBIX MHOATPYNI U IEPUOJIOB CHCTEMBbI
JA.".Menneneea. [leprnoguaHOCTh CBOWCTB aTOMOB .

Xumuyeckasi cBa3b. M3o0paxenne xumudeckoil cBs3u. KoBaneHTHas (mossipHas,
HenossipHast). Mexanu3aMbl  00pa3oBaHUsl KOBaJICHTHOM cBsi3u. CBOMCTBA KOBAJICHTHOU
cBs3u. ['ubpuausanus opouraneii. JAumnonnb, JyiMHa AUONS, TUTOIBHBIA MOMEHT.

Merton BanieHTHBIX cBs3eil. OcHOBHBIE MonokeHus Meroaa BC.

MeTon MonekynspHbIX opOuTaneid. MarHuTHble CBOWCTBAa BEIECTB. JInneiinasa
koMOuHanus aroMHbIx opoutanei (JIKAO). CeaspiBatomiue u paspoixistoniue MO
NouHas cBs3b.

Bonmoponnas cBs3b. MeEXMONEKYISIpHAsE U BHYTPUMOJIEKYJISIpHAsE BOJOPOIHBIE CBSI3H.
MexmonekyasipHoe B3aUMOACHCTBUE: 1) DIEKTPOCTaTUYECKOE — OpPUEHTALMOHHOE
(IUTONB-AUMONBHOE), WHIYKIIMOHHOE U JUCIEPCHOHHOE; 2) TOHOPHO-aKIENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHne BOIOPOHBIX CBSI3EH.

Merannuueckast cBsi3b. CXOACTBO M paziuyue C KOBAJICHTHOW  CBA3BIO.
HeHachleHHOCTh U HEHANPABIEHHOCTh METAININYECKON CBSI3U.

Xumuyeckass kuHeTHKa. CKOpOCTb XUMHYECKMX peakuuid. Cuctema. ['omoreHHble
rereporeHHsle cuctemsl. @aza. CKOpOCTb TOMOT€HHOM M I€TEPOT€HHOM peakuil.
@daxTophl, BIUAIOIIME Ha CKOPOCTh XMMHYECKUX peakuuid. 3aBUCUMOCTb OT
KOHIEHTpauuu. OCHOBHOM 3aKOH XUMHUYECKON KHHETUKH.

Brnusare Ha CKOpOCTh XMMHUYECKHX peakuuii Temmeparypsl. [lpasuno Bant-T'odda.
AKTUBHBIE MOJIEKYJbl. DHEPrus aKTUBALUMU. 3aBUCUMOCTb JHEPrUU aKTUBAIUU OT
MPUPOJIBI PEArupyIOIIUX BEIIECTB. DHEPreTH4ecKuil Oapbep, MepexoJHOE COCTOSHHE.
VYpaBHeHue AppeHuyca, kKak Oojiee TOYHO ONHCHIBAIOIIEE 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakIK OT TEMIIEPATypBhI.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMI OT MPUPOBI PEATUPYIOLIETO BEIIECTBA.
IlonsiTne o karanuse M Karanmsartopax. Kartanurtuueckue peakuuu. ['OMOreHHBIH U
reTEepOreHHbIM KaTanu3. MexaHu3M JAeNCTBUSL KaTaau3aTopoB. AKTUBHBIE II€HTpPbI
karanuzaTopoB. Karamutudeckue siapl. [IpomoTopsl. M30MpaTenbHOCTh KaTaau3aTopoB.
Tepmonunamuka. TepmoaumHamuueckas cuctema. @aza. ['ereporeHHass U roMoreHHas
cuctembl. KommnoneHTsl cuctembl. @DYHKIMM W HapaMeTpbl cOCTOsIHMS. BHyTpeHHss
SHEPrusl.

[TepBoe Hayano (3aK0H) TEpPMOAWHAMUKHU. OHTamblus. CTaHIAPTHOE COCTOSHUE
BelecTBa. CTaHaapTHAs SHTAIBIUS PEAKLIUHU.

Tepmoxumus. Tepmoxumudeckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOH
3aKOH TEPMOXUMHMH - 3aK0H I'ecca. Kpyrosble npouecchl (LIUKIIbI).
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OHTponHs Kak (YHKIUS COCTOSHHUS CHUCTeMBL. TepMoaMHaMHUYecKass BEpOSATHOCTH
cocrossHust cuctembl W. CrapmaptHas oSHTpornus. BTopoe Hawano (3aKOH)
TEPMOJMHAMUKHU.

[Toctynar Ilnanka (TpeTbe Ha4yano TEPMOAMHAMUKH). MI3MeHeHue SHTPONUYU BelecTBa ¢
YBEJIMUEHUEM TEMIIEPATYPHI.

Oueprus ['u66ca. CsizanHas sHeprusi. HanpaBieHHOCTh XUMUYECKOTO MpoLiecca.
OOpatuMbie W HeoOpaTHMbBIE peakIuu. XuMmMudeckoe paBHoBecue. Ilpunnun Jle
[[Tarenpe. CMelIeHHE XUMUYECKOTO PABHOBECHS.

PactBopsl. Kiaccudukanus pacTBOpOB IO arperaTHOMy cCOCTOsHHIO. HachlleHHbIe,
HEHACBIIICHHBIE U NIEPECHIILIEHHBIE PACTBOPBI.

Konuentpanus pactsopoB. KoHIleHTpupoBaHHbIE U pa30aBiieHHbIE pacTBOPbI. CrI0cOObI
BBIPAKEHHSI KOHLIEHTPALMU pacTBOPOB.

DIEKTPOTUTHI M HEANIEKTPOINThL. CHIIbHBIE, ClTa0ble U CPETHEN CHUIIBI DJIEKTPOJIUTHL.
OnekTponuTrdeckas gucconuanus. OCHOBHBIE TOJIOXKEHUSI TEOPUU SJIEKTPOJIUTUYECKON
quccouuanuu. Mexanusm aucconuanui. KucinoTsl, OCHOBaHMS U COJIM C TOYKU 3PEHUS
TOJ. Crenenp gucconuanuu. KoHCTaHTa AMCCOLMAIINM. 3akoH pa30aBIICHHS
OcTtBanba.

DJeKTponuTHIecKas Auccouuanus Boasl. MonHoe npousBenenue Boasl. Bogopoansiii u
TUJPOKCHIIBHBIN MoKa3aTenu. pH pacTBopoB colieil.

[IpousBenenue pactBopuMocTH. Peakiiu noHHOro oOMeHa.

['unponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUPOIIN3a.
WneansHpie pacTBOpbl. KommuratueHble CBOMCTBa pacTBopoB. Ocmoc. OcMmoTHuecKoe
nasienue. 3akoH Payns. CnenctBust u3 3akoHa Payis.
OKHUCIHUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxkucnurenu u BocctanoBuTenu. Metopl coctaBineHus ypasHenuit OBP.
OneKTpoan3. DIEKTPOJIN3 pacIulaBoB, BOIHBIX pacTBOpoB. [lonsarue o I'D. CocraBnenue
I'3. BDAC snementa. Crangaptaas 3/1C snemenTa.

OnexTpoaHsle NnoTeHuManbl. CTaHIAPTHBIE IIEKTPOJIHBIE MOTEHIUAIBI. 3aBUCUMOCTD
AJIEKTPOJIHOTO TOTEHIMajla OT KOHIEHTpAIMil BEUIECTB U TeMmIepaTypbl ( ypaBHEHHE
HepHcTa). DneKTpoXuMHUYecKuil psijl HanpsKeHU METaIOB.

KonuyecTBeHHas xapakTepUCTHKA MPOIIECCOB dJIeKTposin3a (3akoH Dapajes).
Hucnepcuble cuctembl. JlucnepcHas ¢asa u aucnepcuoHHas cpena. CycneH3uM H
smynbcu. Komnouansie pactBopel. Oddext Tunpang. Koarynauus. 3HaueHue
KOJUIOMJIHBIX PacTBOPOB.

Kommekcasie coequnenus. KoopaunanmonHnas teopusi Bepuepa. OCHOBHBIE THIIHI K.C.
Howmenknarypa k. c. [IpakTnueckoe NpuMeEHEHHE K. C.

2 cemecmp

1. Bogopoa. Obmas xapakrepuctuka. M3ortonel. @usnueckue 1 XUMHUUECKUe cBoiicTBa. Tursl
ruapuioB. [lomydenue u npuMeHeHHe.
2. Ilepokcun Bogopoaa. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA.

3.

4.

OnemenTsl raBHoi noarpynns! VI rpynmel. O6mmas xapakrepuctuka. Xmnop. Haxoxnenue
B npupoje. Puznueckre 1 xumuuyeckue csorictaa. [lomyuenue. I[Ipumenenue.
XnopoBojopon u consHas kuciorta. Ilomyuenume. CpoiictBa. KucimoponHbsle coeanHeHHs
xyopa. Kucnopoacoaep:xamuye KUCIOTHI XJI0pa.

bpom. Haxoxnenue B mpupone. Pusnueckue U XMMHUYECKUE CBoWcTBa.bpomoBomopoxn u
OpomMoBoOpoaHas kucioTa. Kucnopoansie coequnenus Opoma. [lomyuenue u npuMeHeHue.
Won. Haxoxenue B npupoae. duznueckue U Xxumuyeckue cpoucrsa. [lomydyeHue u
npuMeHeHne. MoI0BoI0Opon M HOTMCTOBOJOPOIHAS KHCIOTA. KHCIOpOIHBIE COeTMHEHHS
noxa.
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®top. Haxoxnenne B mpupone. Pusmyeckue M XUMUUYECKUEe CBOWCTBA. llonmydeHuwe u
npuMeHeHue. TopoBOAOPO/ U IJIaBUKOBas KuciaoTa. CBOMCTBA, IPUMEHEHUE.
OnemenTsl raBHoi noarpynns! VI rpynnsl. OOmias xapakTepucTUKa aTOMOB 3JIEMEHTOB U
MIPOCTHIX BEIIECTB.
Kucnopon. Haxoxnenue B npupone. Ilonydyenne. dusndeckue 1 XUMUYECKHUE CBOMCTBA.
Kucnopon kak okucnurens. [Ipumenenue. O30H.
Cepa. Haxoxnenue B ipupoje. Aiutotponus. Pu3ndeckue 1 XMMUYECKHUE CBOWCTBA.
CepoBonopoa. Haxoxnenue B mpupone. Ilonyuenune. dusnueckue u XUMHYECKHE
CBOMCTBA.
Cynbdunet. [Tonyuenue. PacrBopumocts cynbdumos. [Tonucynbdub.
Kucnoponusie coenunenusi cepbl. Oxcua cepsl (1V). Cepnuucras kucnora. Ilomyuenue.
CgoiictBa. Conu CEpHUCTOM KUCIOTHIL. THOCEpHAsI KUCIIOTA U €€ COJIH.
Oxkcup cepsl (V). Cepnas kucnota. [lonyuenue. CoiictBa. Conu CepHON KUCTOTHI.
CeneH u Temnyp.
DOnemeHThl INIaBHOM mnoarpynnsl V rpynnbsl. OOmast xapakrepuctuka. A3oT. CTpoeHue
MouekyJbl. du3nueckne u xumuyeckue cporctpa. [loayueHnre u npuMeHeHue.
Ammuak. @U3NYECKHE U XMMUYECKUE CBOMCTBA. [loyueHre 1 npuMeHeHHeE.
Oxcuppt azota. CriocoObl MOTYYeHHs U CBOMCTBA.
A3oTHas u azoructas Kucnotsl. x coiictBa. Coiu a30THON KUCIIOTHI.
®ocdop. [Ipuponnsie coenunenus u mnonydeHue (ochopa. Ousuyeckne U XUMHYECKHE
cBoticTBa pocdopa. Pochopcoaepxaiiie KUCIOTH U UX COJIH.
[Hoarpynna meimbska. [loarpynna Bananus.
OnemeHTsl rnaBHoM noarpynnsl IV rpynmnel. O01ias xapakTepucTHKa.
VYrnepoa. ®opMbl CyllecTBOBaHUSI  IPOCTOro BemiecTBa. Pu3MUECKHEe U XUMHUYECKHE
cpoiicta. [lonyuyenue. [Ilpumenenue. Aacoporusi.
Oxcugel  yranepoma. CtpoeHue Monekynbl. [lonmydeHne. @Pu3nyeckue M XHMHUYECKUE
cBoricTBa. [Ipumenenue.
VYronsHas kucinora. CrpoeHue Moisekynsl. [lomydenune. Pusmdyeckue M XUMHUYECKHE
cBoricTBa. [Ipumenenue.
Conu yrosnbHOM Kucnotel. Ilonydenue. @uznueckue 1 XMMHUYECKHE CBOMCTBA.
Kpemnnii. Pacnipoctpanenue B npupoze. @usndeckne u xXumudeckue cBorcTsa. [lomydyenue.
IIpumeHeHue.
Juokcnn xpemHusa. Haxoxnenme B mnpupone. Pu3nuecKkue M XMMHYECKHE CBOMCTBA.
IIpumeHeHue.
Kpemuuesas kucnora. Crpoenue Moiekynbl. llomyuenune. ®Pusznueckne U XUMHYECKHE
CBOMCTBA.
Conn KpeMHUEBOM KHCIOTBHI. XMMHUYECKHE cBOMCTBA. [IpuMmenenue.
I'epmanuii. Okucnenue  a30THOM kuciaoTtod. PactBopenne B mienodax. [Ipumenenwue.
CoenuHeHns KpeMHUs. | 'epMaHOBOIOPOIBI.
OnoBo. ®u3nueckue 1 xuMudeckue cpoiictsa. [lomyuenue. [Ipumenenue .
Coeaunenus ososa (1) u (1V).
Ceunen. Haxoxnenue B mpupoge. @usndeckue m xumuueckue cpoiicta. [lomyueHue u
MIPUMEHEHHUE.
Coenunenus ceunna (1) u (1V). ILmtoMOUTHI 1 TUTFOMOATHI.

DneMeHTHI TJIaBHOM MOATPYIIBI TpeThel rpynmbl. O0mas XapakTeprucTHKA .
bop. Haxoxnaenue B npupoje.M3oromnsl. [Ipupoausie coenunenus 6opa.
dusnyueckne 1 XUMHUIECKHE CBocTBa 6opa. [lomydenne 6opa.
Opro- 1 TeTpabopHbie KUCIOTHL. Juccormanus opTodopHoit kucnotel. CBoiicTBa. bopatsl.
Amomunnii. [Ipuponnsie coenunenns. uznueckue u XxuMudeckue cBorcTna. [lomyyenue.
IIpumeHeHue.
Okcun u ruapokcun anmoMuHua. CoenrHeHus amfoMuHMs. CriaBbl allOMUHUSA.
Bropas rpynmna nepuonudeckoit cuctembl. O01as XxapakTepucTUKa.
bepunnuii. [Ipupomueie coenuHeHUsT U ToydeHne Oepwius. OU3NYECKue W XUMUYECKHE
CBOICTBA.
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Buner paccMOTpeH U yTBepKIeH Ha 3acelaHuM KadeIpbl

Marnuii. [Ipupoansie coequnenus u noirydenue. Gusndyeckrue U XMMUYECKUE CBOMCTBA .
[Ilenouno3zemenbHble MeTauibl. [Ipuponnsle coenvHeHus U nonydeHue. dusnyeckue u
XMMHYECKHUE CBOMCTBA.

Hunk. Haxoxnaenue B npupone. dusmueckue u xuMuueckue cBoicTBa. [lomydenue
MUPOMETALTYPTHUECKUM U THIPOMETATypriudecKuM criocooom. [Tpumenenue.

Coenunenusa nuHka. Oxenna u rugpokena. Mx cpoiicta. Cosiv LIMHKA.

OnemenTsl | rpynmel nepuoandeckoi cucreMbl. OOIIas xapaKTepUCTHKA.

[lenounble MeTayuibl. BaxkHeiimue cOeIMHEHMS € BOIOPOJAOM, KHUCIOpoaoM. OKcuusl,
nepokcupl. [IpuMeHenne mea0uHbIX METAJIIIOB U UX COCAMHEHU.

Menb. Haxoxnenue B mnpupoge. dusnueckue um xumudeckue cpoiicTBa.llonydyenue u
npuMeHenne. CoequHeHust Meau ux cBoiicTBa. OOpa3oBaHNEe KOMIUIEKCOB.

Kenezo. Haxoxnenue B mpupone. dusznueckue m XUMUYeCKHe cBoicTBa. CoequHEHUS
xenesa (1) u (111). [Tonyuenwue.

[Moarpynna wmapranna. OOmas XapakTEpUCTHKa D3JIEMEHTOB MOATrpymmbl. Baxueiimue
coenuHeHusi. KuCIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THUIPOKCHIOB MapraHiia B
3aBUCUMOCTH OT CTEIIEHU OKHUCIICHMS 3JeMeHTa . MapraHioBucTas, MapraiiioBas KHCIJIOTHI,
HX COJIH.

[Moarpynna xpoma. OO6mas xapaktepuctuka. CoelMHEHHUs TPEXBAJICHTHOTO XpoMma.
OxucnurenpHas akTUBHOCTh coenuHeHuil xpoma (V). Xpomatsl u JUXPOMATHI.
CpaBHuTeNbHAS XUMHUS COSAMHEHUN MONTMOIeHa U Bolb(pama.

PtyTh 1 ee coenunenus. AManbramol. PTyTh Kak 3arps3HUTENb MOYBHI M BOJIOEMOB.
[loarpynna remusi. bnaropoansie ras3el. CoeanHeHUsi KceHOHa. [IpuMeHeHue mnpoCThIX
BEILIECTB 3JIEMEHTOB MOATPYIIIIHI.

PannoaktuBHBIE 531M€MeHTHl. BakHellue MpeACTaBUTENM CEMEHCTBAa  ypaHa-pajus.
[Tononuii. XapakTepucTUKa pPagUOAKTHBHBIX 3JIEMEHTOB CEMENCTBA TOPUS M AKTHUHUA.
AKTHUHOUIBI.

Hpumepbl IK3AMEHAUUOHHBIX ounemos

UHT'YIHICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

Ok3aMeHAMOHHBIN OmiteTr Ne _1 (yacth 1)

ITo kypcy «Heopranumuyeckasi XMMUsD)

IJIS CTYAeHTOB 1 Kypca cnenHaAJLHOCTH « XUMHSA(0AK.)»

Bonpocsl. 1. OcHoBHble nonoxkeHuss AMY. CoBpeMeHHbIE ONPEAEIEHUS IOHATUI aTOM
u Monekyna. IIpoctele u crnoxsbele BemecTBa. OTHOCUTENbHas aTOMHas Macca,
OTHOCHUTEIIBbHAs MOJIEKyJIsipHas Macca. Moib. Yucno ABoragpo. MossipHas macca.

2. DHTponus Kak (YHKIMS COCTOSHUSI CHCTEMbI. TepMOIMHAMHuYecKas BEpPOATHOCTD
cocrosgnuss cucrembl W. CrangaptHas »SHTporus. Brtopoe Hawano (3akoH )
TEPMOJNHAMUKHU.

3. OcHOBHBIE TUIIBI XUMHUYECKUX peakiuii. [I[puBecTy npuMepsl Kaxa0i U3 HUX.

3aB. kadenpoii, mpodeccop A.M. CanamoB



HUHI'YIICKUN FOCYI[APCTBEHHI)Iﬂ YHUBEPCUTET
OK3aMeHANIMOHHBbIH OuyeT Ne _2 (yacthb 1)

[To xkypcy «Heopranmueckass XuMHs»

s _cTyaeHTOB 1 Kypca cnemuHajbHOCTH «XHMHUA (0aK.)»

Bonpockl.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUIIBI XUMHUUECKUX PEAKIUIL.

2. Iocrynar [Inanka (TpeTbe HaA4aIO TEPMOAUHAMUKH). VI3MEHEHNE SHTPONHNH BEIEeCTBA
C yBelIMuYeHHEM Temreparypbl.OHeprusi 'mb0ca. CssizanHas sHeprus. HanmpaBieHHOCTb
XUMHYECKOT0 Ipolecca.
3. HanummuTe ypaBHEHHS 3JEKTPOIUTHYECKON TUCCOIMALIMU CIETYIOUINX BEIIECTB: a)
cynedara xanus; 0) oprodocopHoii kuciaoTel; B) xjopuaa xkeneza (I11); r) murpara
Oapusi; ) THAPOKCUAA HATPHUSL.

buner paccMOTpeH 1 YyTBEpXKICH Ha 3aceqaHiy Kaeapsl

3aB. xadenpoii, mpodeccop A.M. CanamoB

UHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

DK3aMeHAIMOHHBIN oujer Noe 1

ITo xkypcy «Heopranmuyeckas Xumusa» (4acThb 2)

s cTyaeHToB 1 Kypea cnenuaabHOCTH « XuMHUA(0ak.)»

Bonpocsl. 1. Bogopon. O6mias xapakrepuctuka. M3oTomnbl. @usndeckie 1 XUMHYECKHE
cBoricTBa. Tunel ruapuaos. [lonydenne n npuMeHeHne BOAOPOIaA.

2. Tepmanumii. OxucneHue a30THOM  KucnoToW. PacTBopeHme B mienouax.
I'epmanOBOIOPOIBI.

3. OCyllIecTBUTh CIEAYIOIINE MPEBPALICHUS: ATIOMUHUM — TUIPOKCUJ ATIOMUHUS —>
OKCHJ] ATFIOMUHUSI — HUTPAT QJIFOMUHUSA — OKCHJT aJTFOMUHUS

buner paccmoTpeH u yTBEpK/eH Ha 3aceaHuu Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB

HUHT'YIHICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHANIMOHHBIN OmiteT Ne _2 (yacth 2)

ITo kypcy «Heopranumuyeckasi XumMus»

s cTYAeHTOB 1 Kypcea cnenuaabLHOCTH «XuMus (6ak.).)

Bonpocsl.l. Kpemuuesas kucnora. Ctpoenue Mosekynsl. [lomydyenne. dusnueckue u
XuMu4eckue cBodcTtBa. CoilM  KPEMHHMEBOM  KHUCJIOThL. XHUMHUYECKHE CBOMCTBA.
IIpumeHeHue.



2. OnoBo. ®usnueckue u xumuueckue cpoictBa. Coemmuenuit omosa (Il) u (IV).
[Tony4yeHue 1 pUMEHEHHE OJIOBA.

3. OcyllecTBUTh CJHENYIOLIME INPEBPAILECHUS:

xnopug xenesa (llI) «— xmgop —

xyopoBogopoa — xaopun kenesa (1) — ruapokeun xenesa (11).

bunet paccMoTpeH U yTBep»kAeH Ha 3aceaHuH Kadeapsl

3aB. kadeapoii, mpodeccop A.M. CanamoB
Kpumepuu ouenku omeema na skzamene
4-0annpHas 1IKana [Tokazarenu Kpurepuu
(YpoBeHb
OCBOEHUS)
OTiinyHO 1. Ilonnora wu3noxenust | CTyIeHTOM JaH MOJHBIM, B JIOTUYECKOU
(HOBI)IHIGHHI)IfI TCOPCTUUCCKOTO OoCICaA0BAaTCIBbHOCTHU paSBepHYTI)II;'I OTBET
YPOBEHB) Marepuana; Ha IIOCTaBJI€HHBIA  BOIpPOC, TA€ OH
2. TlonnoTa U | IPOAEMOHCTPUPOBAJ 3HAaHMs IIpeAMeETa B
MIPaBUIILHOCTh MOJIHOM 00beMe Yy4yeOHOW MpOTrpaMMBbl,
peuieHus JIOCTaTOYHO rI1y0oKO OCMBICIINBAET
IIPAKTUYECKOTIO JUCLUILINHY, CaMOCTOSITENIBHO, u
3a/1aHHUS; HCYEPIIBIBAIOIIIE OTBEYAET Ha
3. IlpaBuiIbHOCTh W/WIHK | AONOJHUTENbHBIE  BOMPOCHL,  MPHBOJUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE NPUMEPHI MO MpoOIeMaTHKE
b U3JI0KEHUS | IIOCTAaBIEHHOIO BOIIPOCA, pem
(mocnenoBaTeNbHOCTh | IPEIJIOKEHHbIE MPAKTUYECKUE 3a/1aHus 0e3
JIEHCTBHI ), OIINOOK.
Xoporo 4. CaMOCTOATENBHOCTE | CTyjeHTOM JaH pa3BEPHYTHIH OTBET Ha
(6a30BEIit OTBETA, MOCTABJIICHHBI  BONPOC, T/A€  CTYJEHT
YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPHUPYET 3HaHUs, IPUOOpETEHHbIE HA
6. uT.n JIEKIIMOHHBIX U CEMMUHAPCKUX 3aHATHUAX, a
TaKK€ IOJYyYEHHBIE IIOCPEACTBOM U3YUYECHHUS
00s3aTeNbHBIX Y4€OHBIX MAaTepHaJIOB IO
Kypcy, JaeT apryMEHTHUPOBAHHbBIE OTBETHI,
IIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHUYECKOU
peYbIO, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTh
orBeTa. OAHAKO JOMYCKAETCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpakTUYeCKHe 3aJaHusd ¢ HeOOJbIIMMU
HETOYHOCTSIMH.
Y 10BIIETBOPHUTEIIH Crynenrom naH OTBET,
HO CBUJIETEIILCTBYIOLIUN B OCHOBHOM O 3HAHUH
(I10pOTOBBIit IIPOLIECCOB n3y4aeMon JVCLUTIIUHBI,
YPOBEHD) OTJIMYAIOIIUNCA HEJOCTAaTOYHOU TIIyOMHOM

W TIOJHOTOM PaCKpBITHA TEMbI, 3HAaHUEM

OCHOBHBIX  BOIIPOCOB  Teopuw,  ciabo
c(OpMUPOBAHHBIMU  HaBbIKAMHU  aHajlM3a
SIBJICHHM,  TPOLIECCOB,  HEIOCTATOYHBIM




YMEHUEM  JaBaTb  apryMEHTHPOBAaHHBIE
OTBETHI u IIPUBOJUTH IIPUMEPBHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BIIaJICHUEM
MOHOJIOTHYECKON peublo, JIOTMYHOCTBIO U

MOCIIEA0BATEIHHOCTHIO OTBeTA.
JlommyckaeTcsi ~ HECKOJIbKO  OMMOOK B
coJiep>KaHuU OTBeTa u pelieHun
MPAKTUYECKUX 3aJaHHH.

Heynosnersopure CryneHTOM JaH OTBET, KOTOPBIA COICPIKUT

JIBHO pan CEpPbE3HBIX HETOYHOCTEH,
(YpoBEHb He OOHapyXUBAIOLIUIl HE3HaHHWE MPOILIECCOB
cthopmuposan) HU3y4aeMon MPEeIMETHOM obnacrtu,

OTJIMYAIOIIUNACSA HErIyOOKUM PpacKpbITHEM
TEMBI, HE3HaHHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEC(HOPMHUPOBAHHBIMU HaBBIKAMU
aHaIM3a SBJICHUM, IPOLECCOB, HEYMEHHUEM
JlaBaTb ~ apryMEHTHUPOBaHHBIE  OTBETHI,
cnabblM  BJIAJIGHUEM  MOHOJIOIMYECKOMN
peublo,  OTCYTCTBHEM  JIOTMYHOCTH H
[IOCJIEA0BATEIbHOCTH. BriBo1BI
IIOBEPXHOCTHBI. PenieHne npakTHYeCKHX
3alaHUil HE BBINOJHEHO. T.e CTyAaeHT He
Croco0eH OTBETUTh Ha BOIPOCHI Jaxe HpU
JIOTIOJIHUTEIBHBIX ~ HABOAAIIMX  BOIIPOCAX
IIPENOIaBaTes.

METOJUYECKHUE YKA3AHUS /151 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHMUIIIAHBI

Jucuunnnna «Heopranuueckass XumMus» HarpasiieHa Ha (POpMUPOBAHUE KOMITETEHIIUHI:
YK-2, OIIK-2, TIK-1, TTK-2.

IIpomekyToUHas arTecTanys MPeaoaraeT 3K3aMeH.

[Tpuctynas K U3y4YEHUIO TUCIUIUIMHBI, HEOOXOIMMO B MEPBYIO OYEPEIb O3HAKOMUTHCS C
coJiepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUN.

[Tpu nzyuennu u npopaboTKe TEOPETUYECKOTO MaTepraga HEOOX0AUMO:

- TOBTOPHUTH 3aKOHCIIEKTUPOBAHHBI HA JIEKIIMOHHOM 3aHSATUM MaTepuaia U JOIOJHHTH €ro ¢
Y4E€TOM PEKOMEHIOBAaHHOM I10 JJaHHOHN TEME JINTEPaTyphl;

- NIPHU CAMOCTOSITEIBHOM M3YYEHHHM TEOPETUYECKOM TEMBI CHENaTh KOHCIIEKT, HCIOJIb3Ys
pekoMenaoBanuble B PIIJ[ nuTepaTypHble MCTOYHMKHM M pecypchl HH(POPMAlMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

- IPU IOJTOTOBKE K MIPOMEKYTOUHON aTTECTAlMK 110 MOJYJIIO HCIOIb30BaTh MaTepuasl GoHaa
OIICHOYHBIX CPEJCTB.

JlaGopaTopHble 3aHATHS NPOBOIATCS C LENbI0 YIIyOJNeHUus W 3aKperyieHus 3HaHUH,
NOJYYEHHBIX Ha JIEKUMSAX M B IPOLIECCE CAaMOCTOATENbHOM padOThl Hal HOPMAaTUBHBIMHU
JOKYMEHTaMH, Y4eOHOH 1 Hay4HOH JTUTepaTypoil.

[Ipu moAroToBKe K 1a00PaTOPHOMY 3aHSATHIO HEOOXOIMMO:

- U3y4YUTh, IOBTOPUTH TEOPETUYECKUI MaTEpHall 110 3aJaHHON TEME;
- IIPH BBIIIOJIHEHUY JOMAIIIHUX PACYCTHBIX 3alaHUH, H3yYUTh, IOBTOPUTH TUIIOBBIC 3a/1aHNUA,



BBITIOJTHSIEMbBIC B Ay TUTOPHUH.

Pexomenganuu no padore ¢ HAy4YHOIl U y4eOHOM JTUTEPATYPOil

Pabora ¢ yueOHOI 1 HAyIHOU IUTEPaTypOl SBISIETCS TJIABHON (POPMOI CaMOCTOSATEIIBHON
paboTel U HeoOXoIuMa HpPU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKHUX 3aHITHUSX, K
MOJYJBHBIM KOHTPOJBHBIM paboTaMm, ompocy, 3adery. OHa BKIIOYaeT npopaboTKy JEKIIMOHHOTO
MaTepuaia — H3Y4YeHHE PEKOMEHIOBAHHBIX HCTOYHHUKOB M JHUTEPATYphl MO TEMAaTUKE JICKIIUU.
KoHCIeKT NeKIun AO0DKEH COAepKaTh pedepaTHBHYIO 3allMCh OCHOBHBIX BOIPOCOB JICKIIHH,
MPEJIOKEHHBIX TpernojaBareyieM cxeM (IpU MX JEMOHCTpPAIH), OCHOBHBIX HCTOYHHUKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXJOMY Bompocy. KOHCHEeKT JoimkeH ObITh BBINOJHEH B
OTIIeNbHON TeTpanau 1o npeamery. OH HOKeH ObITh aKKypaTHBIM, XOpOILIO YHWTAEMbIM, HE
CoJIepKaTh HE OTHOCSIIYIOCS K TeMe HH()OPMAIHIO UM PUCYHKH.

KoHcnekTsl HaydHO TUTEpaTyphl IPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBINOJIHEHBI TaKXXe aKKypaTHO, COJAEP)KaTh OTBETHI HA KaXKIbI MOCTABIECHHBIA B TeMe
BONPOC, UMETh CCBUIKY Ha HMCTOYHHMK HH(MOpMaluu ¢ 00s3aTelbHBbIM YKa3aHHEM aBTOopa,
Ha3BaHUS M ToJa M3JAaHUS HCIOJIB3yeMOW HAy4YHOH JmTepaTypbl. KOHCHEKT MOXeT OBITh
OTIOPHBIM (COJIEPKATh JIUIIHL OCHOBHBIE KIIFOUEBbIE MO3UIUH), HO MPU STOM MO3BOJISIONIUM JIaTh
MOJTHBIN OTBET IO BOIIPOCY, MOKET OBITH MOAPOOHBIM. OOBEM KOHCIIEKTa OMPENEISIETCS CaMUM
oOy4aronumcs.

B npornecce paboThl ¢ yueOHOH 1 HAyYHOH JIMTEpaTypoil 00yJatoIHiics MOKET:

- JenaTh 3alUCU MO XOJAYy 4YTEHHUS B BHUJEC MPOCTOrO0 WM Pa3BEPHYTOro IUIaHa (CO3/1aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBIIATh TE3UCHI (LIUTUpOBaHUE HauOoliee BAXHBIX MECT CTaThH WM MOHOrpaduwu,
KOPOTKOE M3JI0)KEHNE OCHOBHBIX MBICIICH aBTOpA);

- FOTOBUTH aHHOTAIMH (KpaTKoe 0000IIIEHNE OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).



