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1. HEJIU U 3AJJAYN JUCIHUTIJTIMHBI
esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

H3yueHue cTyJIcHTaMM XUMHUYECKUX CBOMCTB PEAKUX JIEMEHTOB U UX COCAUHECHU,
METOJIOB UX ONPEIEIIEHUS B CIUIaBaX U MUHEPAJIAX.

3agauu :

[TonydyeHue TeOpeTUYECKUX 3HAHUIN O CBOMCTBAX PEAKUX JIEMEHTOB U UCIOJIb30BAHUH
ATUX CBOMCTB B aHAJTUTHYECKUX IeisiX. [[pakTHueckoe 0CBOCHHE CIIEKTPOPOTOMETPUICCKUX U
TUTPUMETPUYECKUX METOIOB KOJTMYECTBEHHOTO ONPEACICHUS PEIKUX JIEMEHTOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Hukn (pazmen) OIl: B1.0O
TpebdoBanus K NpeABAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

XUMHS KOOPJAUHALMOHHBIX COEIMHEHUI

KoopannanyonHbsle COeIMHEHNS B aHAIUTUYECKOW XUMUU

Opranunueckue peareHTbl B COBpEMEHHOW XUMUHU

CoBpeMeHHbIE HHCTPYMEHTAJIbHBIE METO/Ibl aHAJIN3a

JAucuumiannabl (MOAYJIM) U PAKTUKH, IJI51 KOTOPbIX OCBOCHUE JAHHOM IHCHUIIINHbBI
(MoayJis) He00X0AMMO KaK NMpealecTBYOIIee:

[IpennumioMHas npakTuka

VYnpaBneHue HayYHO-TPOCKTHOU 1€ TETBbHOCTHIO

Hayuno-uccnenoBarenbckas pabora

3. OFBEM JJUCHHUIIVIMHBI

OO0mas Tpy10eMKOCTh S3ET
YacoB 110 yueOHOMY IUIaHy 180
B TOM 4HCJIe:

camocTosITelIbHasT paboTa 69
9acoOB Ha KOHTPOJIb 36

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIbTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

OIIK-1.1: Mcionp3yeT CyImIecTBYIOIIHNE U pa3padaThiBaeT HOBbIE METOUKU MOTYUEHUS U
XapaKTepu3alliy BEIIECTB U MaTEpUasIoB ISl PEIICHUS 3a/1a4 B M30paHHON 00JaCTH XUMUH UITU
CMEXHBIX HayK

YpoBeHb |  XUMHYECKHE CBOMCTBA PEIKUX DJIEMEHTOB U UX COCIMHEHUN, METOIBI X
oOHapyXeHHS B pa3IUYHBIX OOBEKTAX.

YpoBeHb |  mpoBecTH U3ydeHHE 0OBEKTOB, COJAEPIKAIINX COSTUHEHHS PEIKUX
AIIEMEHTOB, MOJA00PATh COOTBETCTBYIOIINE METO/IBI.

YpoBeHb |  HaBBIKAMU MTPUMEHEHUS METOJIMK KQUeCTBEHHOTO U KOJIHMYECTBEHHOTO
OTpeieNIeHUs] PEIKUX DIIEMEHTOB.

OIIK-1.2: Mcnonb3yeT coBpeMeHHOE 000pyI0BaHKE, TPOTrPAMMHOE 00CCTICUCHHE
npodecCHOHANIbHBIC 0a3bl TaHHBIX I PEIICHUS 3a71a4 B H30paHHOM 00JIaCTH XUMUHN WUITH
CMEXHBIX HayK

YpoBeHb |  0COOEHHOCTH KCIOJIB30BAaHUS CIEKTPO(YOTOMETPOB U APYTrOTro
000pyI0BaHuUs IPU aHATH3€ OOBEKTOB, COAECPIKALIUX PEAKUE SJIEMEHTHI.
YpoBeHb |  NMPUTOTOBUTH HEOOXOAMMBIE MOJIETTFHBIE CMECH JIJISl KATTHOPOBKHU.

VYpoBerb 1 cnekTpoOTOMETPHUECKUMH METOJUKAMH ONPEACTICHUS PEIKUX



OJICMCHTOB.

OIIK-2.1: ITpoBOANT KPUTHUIECKHI aHATN3 PE3yIbTATOB COOCTBEHHBIX IKCIIEPUMEHTATHHBIX
Y PACYETHO-TCOPETUUECKUX Pa0dOT, KOPPEKTHO UHTEPIIPETHPYET UX

OIIK-2.2: ®opmynupyeT 3aKI04YeHUS U BBIBOJIBI 110 PE3YJIbTaTaM aHaIU3a JINTEPATYPHBIX
JTAaHHBIX, COOCTBEHHBIX HKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUYECKUX PaboT B M30paHHOIM
00JacTh XMMHH UM CMEKHBIX HayK

5. BUJAbI KOHTPOJIA

Bunbl KOHTpOJISL B ceMecTpax:

SK3aMEHBI | 3

6. A3BIK IIPEIIOJJABAHUA

SI3BIK IIperogaBaHus: pyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Bun

Ne HaunmeHoBaHMe pa3/je/ioB U TeM
3aHATHA

Cem. | Hacos | IIpumeuanue

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUWA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUN

8.1. OneHo4nbIe MaTEepHAJIbI JJIs1 IPOBEJCHHUA TEKYIIEH aTTeCTAluH

Tect 1. Boummre Heo6xoaumoe ciioBo. OHON U3 KaYeCTBEHHBIX PEaKIMi Ha MPUCYTCTBUE
JIUTHUSA B IPOOE SABISIETCS OKpAIIUBAaHUE TUTAMEHH Ta30BOM TOPEIKU B IBET.

Tect 2. JI)1s1 KOJIMYECTBEHHOTO OIPEACIICHUS IIMPKOHUS MOYKET OBITh MCITOJIB30BaH METO/I
TUTPOBAHUSA B COJSTHOKHCIIOM PacTBOPE B MPUCYTCTBUHU AJIM3apUHA PACTBOPOM
HaTpusl.

A. Pomannna xamus

b. ®ropuna Harpus.

B. I'mapokcuaa HaTpus

Tect 3: OOHapyXUTh MPUCYTCTBUE WH/IUS B TOPHOH TTOpoie 6€3 MPOBEIeHUS KaKUX-TH00
XUMHUYECKHUX PEeaKIUi MOKHO METOJOM:

A. UndpakpacHo#l CIEKTPOCKONNY;

b. Cnextpockonuu sS€pHOr0 MarHUTHOTO PE30HAHCA;

B. PentrenognyopecieHTHOM ClIeKTPOCKOIUH.

Tecr 4. J171s1 u3BIeYeHUS] TOHKOIMCIIEPCHOTO 30J10Ta U3 00pa3iia 30J0TOHOCHOTO 1eCKa ero
00pabaThIBatOT pacTBOPOM:

A. IMaHuIa Kajaus;

b. ponanuna kanus;

B. Cynsduna kanus.

Tect 5. Boummre HazBaHud dIIEMEHTOB: M3 INIATHHOBBIX METAJUIOB CTEIIEHDL OKHUCIEHUS +3
XapakTepHa JJis "

Tect 6. Bnummre Ha3BaHue KUCIOTH: MeTaINTMYeCKnii HUOOMIT MOYKHO PacTBOPHUTH B
CMECH a30THOHN U KHCJIOT.

Tect 7. UckmounTe JIMIIHUKN JJIEMEHT U3 IEPEYHS JJAHTAHOUIOB:




A. T'onpmuii;
b. Topuwii;
B. Llepuii;
I'. DpOwmii

YcraHoBUTE MPaBUIILHOE COOTBETCTBHE XMMHUUYECKOTO AJIEMEHTA U KJIacCU(DUKAITUH.
OneMeHT

I. Ocmui

I1. EBponuit

I11. Topwuii

IV. Le3nit
Knaccudukanms

A. Jlautanoun

b. I[InaTuHOBEIN MeTamI
B. lllenounoit meTamn
I'. AxTunounn

Y CTONYMBOCTh KOMIUIEKCOB TPEXBAJIEHTHBIX HOHOB JaHTaHOU10B ¢ annoHoM DJITA ¢
YBEJIMYECHUEM IIOPSAIKOBOIO HOMEpA MIEMEHTA. . ..

A. yBEIIM4YMBaETCA

b. ymensinaercs

Kakoii u3 repeuncieHHbIX XJIOPUI0B B pEaIbHOCTH HE CYIIECTBYET?
A. CdCI2

b. SnCI2

B. PdCI2

I'. ZrClI2

OtieHuTe CKIIOHHOCTH K THAPOJIM3Y Katnona cepedpa(l)
A. JIerko ruaponmn3yercs
b. Cna6o runponusyercs

Mertast o Ha3BaHUEM «AJIEKTPYM» MIPEACTABIISIET COOOH CIUIaB. ..
A. IMHKA U HUKEIIA

b. Mmenu n amoMuHUS

B. cepebpa u 30m0Ta

I'. TuTaHa m Maraus

HcknrounTe TUIIHUN IEMEHT U3 TIEPEUHs JAaHTAaHOU/IOB:
A. Tonpmuii;

b. UtTpuii;

B. Llepuii;

I'. Dpowmii

ApCGHI/IH TraJllinsgg UMCCT HOJ‘IyrIpOBO)IHI/IKOBBIe CBOfICTBa T IHHpOKO I/ICI'IOJ'II>3yeTC$I B
COBPEMEHHOM JIEKTPOHHOW TEXHUKE. DTO BEIIECTBO UMeeT (HopmMyIy....

A. Ga3As

b. GaAs

B. GabAs3

I'. GabAs

OCHOBHBIM CHIPbEM JIJISI TIOJTYYCHUS TEIUS SIBIISICTCSL. . .
A. atMochepHBIii BO3AYX

b. npupoaublii ra3

TepmunoM «remnuii-3» 0003HAYAIOT. . .



A. u3oton renus
b. mostekyny U3 Tp€X aTOMOB reiust

Kaxkue u3 NEPCUUCICHHBIX BEIIECCTB HE UMCIOT IMOJIYIIPOBOJHUKOBBIX CBOUCTB?
A. CdS

B. ZnSe

B. BaS

I'. SrSe

W3BecTHO, uTO HOHKI cepedpa (1) 00pa3yroT BEICOKOYCTONYHMBBIC KOMIUIEKCHI C THOCY/Tb(aT-
AHUOHOM M MPAKTUYECKH HE 00Pa3YIOT KOMIUIEKCOB C CYIb(aT-aHHOHOM. DTO OOBICHICTCS TEM,
4TO

Metoa npsiMOTo KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHS HE HCIIONB3YETCS ISt
CTaHJapTH3aluy pacTBOpoB coser mamwtaausa(ll) mo mpuumne Toro, uro mamiaaui(ll) odpasyer

LepuiiMmeTpust Kak METOJ THTPUMETPUUECKOTO aHaIM3a OCHOBaHa Ha

W3 Bcex O6maropoHbIX ra30B B aTMOC(EpHOM BO3IyXe B HAMOOJIBIIIEM KOJTHUSCTBE
COJICPKUTCS

Karuon OJHOBAJICHTHOI'O TaJIJIUA (TH‘) 10 XMMHYECKUM CBOMCTBAM BeCchMa ITOXOK Ha
KaTHuOH OAHOBAJICHTHOI'O

[upkonuii u rapHU UMEIOT OUEHb OJIM3KHUE, TPAKTUYECKH OJMHAKOBBIE XUMUYECKUE
CBOMCTBA. DTO OOBICHSIETCS HE TOJIBKO CXOKUM CTPOCHUEM AJIEKTPOHHON 000JI0YKH, TaK Kak 00a
AJIEMEHTA HaXOoAsTcs B 4-i rpymie nepuogndeckoi TabauIbl 37IEMEHTOB, HO U

YMeHbIieHue JAUaMETpa aTOMOB JIAHTAHOUJIOB C YBCIIMYCHUCM ITOPAAKOBOTIO HOMEpPA
Ha3bIBACTCA

[lepBBIM XMMHUYECKUM 3JIEMEHTOM, ITOJIYY€HHBIM UCKYCCTBEHHBIM ITYTEM C ITOMOIIBIO
AJIEPHOM peaklnu ObLI

30JI0TO YCTOMYHMBO K JICUCTBUIO A30THOM KUCJIOTBI, HO PACTBOPSETCS B CMECH a30THOU U
XJIOPUCTOBOJIOPOTHOM KHCIIOT 3a CUET 00pa3oBaHUs

VYpan obOpazyeT ¢pTopubl paznuaHoro coctaBa. OauH u3 GTOPUIOB UHTEPECEH TEM, UTO
npu HEOOJIBIIOM Harp€BaHWH JICTKO BO3I'OHACTCA (HepexozmT nu3 TBép)IOFO COCTOAHUSA B
razoobpasHoe). @opMyiia 3TOTO BElIeCTBA

8.2. OueHo4YHbIe MAaTePUAJIbI /ISl IPOBEAEeHUS MPOMEKYTOUHOM aTTecTaluu

Tect 1: Kakoii u3 poTomMeTpuyecKux peareHToB MOXKET ObITh MCIOJIB30BaH IS
oTpezieNieH s JJAaHTAaHOUIOB 3KCTPAKIIMOHHO-(DOTOMETPUUECKUM METOJIOM:

A. 8-OKCUXWHOJINH;

b. JustunaurnokapbaMat HaTpus;

B. qudennntuokapbazoH.

Tecr 2. [ly1s onpeesieHrst MOHOB JTUTHSI METOI0OM MPSIMOI (POTOMETPUN UCTIOTIB3YETCS
peaKIus X B3aUMOJICHCTBHS C a30KPACUTEIISIMU C 00Pa30BaHUEM SIPKO OKPAIICHHOTO KOMILIEKCa

A. B xucioMm BOAHOM pacTBOpE;

b. B HeWlTpanbHOM BOAHO-CIIMPTOBOM PacTBOPE;



B. B mien1o4HoM BOAHO-alIETOHOBOM PacTBOPE.
B. B xmopodopme.

Tect 3. 111 KOJTMYECTBEHHOTO OIpeieeH s PTYTH B 00pa3ax peHTreHO(IyOopeCeHTHBIM
METOJIOM CIIEKTPOMETP KATHOPYIOT IO CMECSM, COJIEpKalllM U3BECTHOE KOJIMYECTBO Cylbdara
PTYTH C

A. bpomuaom kanus;

b. Xnopunom Hatpus;

B. bopHoii kucioTou.

Tect 4. JI)ig KOJIMYECTBEHHOT'O OIIPEICICHUS 30J10Ta METOJOM aTOMHO-a0COPOIIMOHHOM
CIIEKTPOCKOITUH KAIIMOPOBOYHBIC pACTBOPBI TOTOBST, PACTBOPSS HABECKHU 30JI0Ta B CMECH
KOHIIEHTPUPOBAHHBIX KHCJIOT:

A. CepHoOil 1 a30THOM;

b. A30THOM M COJISTHOM;

B. A30THOIi 1 (PTOPHUCTOBOIOPOTHOIA.

Tect 5. YTBepxkaeHUE «IIpH UCCIEIOBAHUN COSAMHEHUN TUPKOHUS He00X0[uMa 3aIIuTa OT
PaAMOAKTUBHOIO U3IIYYEHHS ITOTO SJIEMEHTay.

A. IlpaBunbHo.

b. HenpasuiibHO.

Tect 6. YTBepxkaenue «/[is 3anucu CrieKTpoB MOTJIONIEHUS! BOAHBIX PACTBOPOB COJIEH
JaHTaHouAo0B B Y ®/BUJ 1ranazoHe HEOOXOAUMO HCIOIb30BaTh CIIEKTPOrpad BHICOKOTO
pa3penieHus ».

A. IlpaBuibHo.

b HemnpasuisHo.

8.3. TpeGoBaHus K PeliTUHI-KOHTPOJIIO

9. YYHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE
JUCHUITVIMHBI (MOYJIA)

Pexomenayemas aureparypa

Ilepeyenb mporpaMMHOro odecrneyeHust

1 Kaspersky Endpoint Security 10 ans Windows
2 | Adobe Acrobat Reader

3 [Google Chrome

4  |WinDjView

5 OpenOffice

6 | VLC media player

7 |ADE

8 Foxit Reader

9 Notepad++

10 |STDU Viewer

11 (ISIS Draw

12 | Origin 8.1 Sr2

13 [STATGRAPHICS Centurion XVL.1I

14 | OC Linux Ubuntu

15 | Muorodynknmonansusiii pegaktop ONLYOFFICE




CoBpeMeHHbIe TpodeccHoHATbHBbIE 6a3bl JAHHBIX U HH()OPMALMOHHBbIE CTIPABOYHbIE

CHCTEMBbI
1 ApXUBBI )KypHAJIOB U3arenbeTBa Nature
2 Apxussl xxypHanoB u3aarenbcrsa Oxford University Press
3 Pecypcol m3narenscTBa Springer Nature
4 DnekTpoHHas Kojutekius KHUT Okcdopackoro Poccuiickoro dhonga
5 BJ] Web of Science
6 BJI Scopus
7 XKypuansr uzgarenscra Taylor&Francis
8 Kypnaner American Chemical Society (ACS)
9 BuptyanbHbiif unTansHbIM 3a1 nuccepranuii Poccuiickoii rocyaapcTBeHHOM OUOIMOTEKH
10 i’g;g;HTapHﬁ TeI'Y
11 |Hayunas snextponHas 6ubanoreka eLIBRARY.RU (nognucka Ha xypHaibl)
12 |9BC Tel'Y
13 |3bC BOOK.ru
14 | 9BC «Jlanb»
15 | 3BC IPRbooks
16 |9BbC «YuuBepcurerckas OMOIMOTEKa OHIAWH
17 | 3BC «tOPAUT»
18 |9BC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIS)

Ayaur-s Oo6opynoBanme

3-404 KOMIUIEKT y4eOHO# Me0enu, MepeHOCHOM HOYTOYK, TPOEKTOP, aKBaIUCTUILIATOP,
Bechl, UK dypbe cnexkrpomerp, komnbrorep, porokosopumerp KOK-2, anexkrponeun

3-406 KOMIUIEKT y4eOHOI MeOenn, Bechl, 1a00paTOpHbIe HOHOMEPHI, TOpTaTUBHBIE PH-
METpBI, MOTEHIINOCTAT-TaIhBAHOCTAT, CKaHep, MKa(bl, KOMIBIOTEPHI, TUPSI

11. METOJAUYECKHUE MATEPHAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUTJINHBI

3a,Z[aHI/ISI AJIs1 KOHTPOJIA CaMOCTOSTEIbLHOMI paGOTLI CTYACHTOB

1. Kakast xapakTeprucTiKa XUMUUYECKOT0 dJIEMEHTa Ha3bIBaeTcs ero kiapkom? Kakue
JABC CIMHUIIBI UIBMCPCHUA UMECT OTa XapaKTepI/ICTI/IKa? VkaXuTe IATh — IMIECTh DJIEMEHTOB C
HauOOJIBIIMM 3HaYCHUEM KJIapKa B OJTHOM U B APYToll eIMHUIIE €r0 U3MEPEHUS.

2. Ykazarh naTh HauOOJIee pacpOCTPAHEHHBIX Ha 3eMJIe DJIEMEHTOB IO KOJUYECTBY MX
aTOMOB U 10 o011eil macce ux aromoB. [Touemy Boopo1 MpUCYTCTBYET B IEPBOM CIIUCKE U
OTCYTCTBYET BO BTOPOM?

3. Ha necsats Hauboee pacnpocTpaHEHHBIX 3JIEMEHTOB Mpuxoautcs 6omuee 99 % ot
YHCIla BCEX aTOMOB M OT Macchl 3eMHOM Kophl. Kakue 31o anmemenTsi? Kakast yacth 3eMHOTO 11apa
Ha3bIBAETCS 36MHOM KOPOi1?

4. ITo pacnpoCTpaHEHHOCTH Ha 3eMJIe XUMHYECKUE SJIEMEHTHI IMOIPa3ACIISIIOTCS Ha
pacnpocTpaHeHHbIE, pEeJIKHe, pacCesHHbIE U caMOpoiHbIe. OOBSICHUTE CMBICI TaKOU




KJIAaCCU(UKALIUU U IPUBEIUTE TI0 MSITh — IIECTh TPUMEPOB XUMUYECKHX DJIEMEHTOB, OTHOCSIINXCS
K YKa3aHHBIM TPYIIIaM.

5. Kakue xuMudeckue 3JIeMEHTHI BCTPEYArOTCs Ha 3eMiie B BUJIE TIPOCTHIX BEIIECTB H
KaKoBO ux obmiee HazBaHue? OOBACHUTE, TOYEMY B YUCIIO ITHX DJIEMEHTOB BXOIST 30JI0TO U
TUTATUHA, HO CPEIU HUX HET MarHus U alFOMUHUS?

6. 3emHOiI1 Kapk 30510T1a paBeH 5-10-8 % ar. u 5-10-7 % macc. CkoJIbKO aTOMOB
30JI0Ta UMEETCS Ha 3eMJIe U YeMy paBHa Macca BCero 30J10Ta, €clii Macca 3emiu paBHa 6-1024 kr,
a oO1miee ynciio oopasyromux e€ aToMoB paBHO ~1050?

7. s nonyuenus napekoi Boaku 100 v 60%-it HNO3 (p = 1,36) cmemanu ¢ 300 M
40%-it HCI (p = 1,20). Beruuciute Maccy, 00beM ¥ IIOTHOCTH MOJYYSCHHOM 1apCKOW BOJIKH,
moJsipaoe cootHorrenne HNO3:HCI B Heilt 1 Maccy 30110Ta, KOTOPYIO OHA MOYKET PACTBOPHUTH.

8. Cmeranu 75 mit 60%-it HNO3 (p = 1,36) 1 350 mi 20%-ii pTOpOBOIOPOAHOM
kucnothl (p = 1,07). Beraucnure Maccy, 00beM U TUIOTHOCTh MOJTyYE€HHOM CMECH, MOJISIPHOE
cootHomenue HNO3:HF B Heil u maccy Bonb(dpama, KOTOPYIO OHA MOKET PACTBOPHTb.

9. Cmech (hTOPOBOIOPOIHOM M a30THOM KHCIIOT B3auMoieicTBYeT ¢ MeTauiamu (W,

Nb, Ta) u nemeramtamu (B, Si), KoTOpBIe YCTORYMBHI 1aKe B IIapCKoii Bojke. Hamummre
YPaBHEHHUS COOTBETCTBYIOIIMX PEAKIHA U O0BSICHUTE MPUIUHY UX TIPOTCKAHUSI.

10. OnuiuTe cTpoeHWE aTOMOB CEJICHA, TEJUTYpa U MOJOHUS B CPABHEHHUH C CEPOH.

Kakue BaJIeHTHOCTH, CTETICHN OKUCIICHUS U KOOPJAMHAMOHHBIC YHCIIA JUTSl HUX XapaKTEPHBI?
KakoBbI (hOpMYJITBI KX OKCHJIOB ¥ TUAPOKCHIOB?

11. IlpupoHBIii ceneH COCTOUT U3 IIECTU U30TOIOB C MacCOBBIMU uuciaamu 74 %), 76
(9,02 %), 77 (7,58 %), 78 (23,52 %), 80 (49,82 %) u 82 (9,19 %). Beruucnure CpeaHIO0 aTOMHYIO
Maccy cenena. [louemy pe3ynbTar He COBIAJAeT CO CIPABOYHBIM 3HAUEHHUEM aTOMHOM MacChl
ceneHa?

12. Tennyp TOpHUT B KHCIOPO/IE; B3aUMOJICHCTBYET C rajoreHaMH Ha XOJO/y; C BOJOMH
B3aUMOJICHCTBYET B MOPOIIK0o0Opa3zHoM coctosinuu rpu 100—160 °C; MeasieHHO B3auMOIeHCTBYET
¢ HCI; nerko B3aumoneiicteyer ¢ HNO3 u mapckoii Boakoit; MeIJIeHHO B3aHMOJICHCTBYET CO
HIeI04aMu, HO 3TOT MPOIIecC YCKOPSETCs B MPUCYTCTBUH OKUCTUTeNnel. HanummTe ypaBHeHUs
peaKIuu.

13. Haunbonee A0AT0XUBYIIHI U30TOM MONIOHUS P0-210 comepUTcs B ypaHOBBIX pyJax.
[Tpu mony4yeHuu ero nepeBoaiaT B pactBop B Buae POCI2 u BoccTaHaBIMBAIOT CEPOBOIOPOIOM HITH
AKTUBHBIM MeTauioM. Ero mosydaroT Takyke HCKyCCTBEHHO, 00ydas BucMyT-209 HeliTpoHaMH.
Hanummre ypaBHEeHUs: XUMUYECKOH U sIepHON peakuuu nonydenus Po-210.

14. Xumudeckue peakiiuy MoJOHUs OCIOKHEHBI €ro PaIn0akTUBHOCTHI0. Hampumep,
nosonuii B3aumoseiicteyet ¢ HCI ¢ o6paszoBanuem Po(+2), koTopsiii okucnsercs 1o Po(+4).
[TpenmonararoT, YTO OKUCICHNUE TPOUCXOAMUT MEPOKCHIOM BOJIOPOIa, KOTOPBIA 00pa3yeTcs B BOJIE
1OJ] ICWCTBHEM O-M3JTydeHus mosonus. Hanmimre ypaBaenust peakiuii nonorus ¢ HCl u
OKHCJICHUS MTPOJYKTA PEaKIIUU TIEPOKCUIOM BOJAOPOAA

15. Hanmminre Hassanusa coequuenuii: K2Se, KHSe, Al2Te3, K2TeF8, K2Tel6, PoO
(OH)2, Se02, Se03, Na2Se03, Na2SeO4, NaHSeO4, H6TeO6, K4H2TeO6. K kakum kinaccam
(rpymnmam) BEIIEeCTB OTHOCSTCS YETBEPTOE, MTOE U MOCIEIHEE COSAMHECHUS?

16. CeneH u TeNTyp UCTONB3YIOTCS B KAU€CTBE MOIYIIPOBOIHUKOB. OObICHUTE
CYIIIECTBOBaHME TPEX KIACCOB BEIIECTB: METAIIOB, MOIYIIPOBOIHUKOB U U30JISTOPOB. Mcxoms us
3akoHOMepHOCTeH [lepuoudeckoii CUCTEMBI, IPECKa3aTh, y KAKOTO MOJTYIPOBOJIHUKA — CEICHA
WM TeJUTypa — BETUYHMHA 3alPEIIeHHON 30HbI 10JDKHA ObITh MEHBIIIE.

17. Onumure nonoxeHue ranus B [lepuoanueckoit cucreMe, CTpOCHHE €ro aToMa,
CBOICTBA B CpaBHEHUH C aTtOMUHUEM. [logeMy 3TOT MeTa1 UMeeT OYEHb IIUPOKHA
TEMIEPATYPHBIN TUANa30H CYIIECTBOBAHUS B KHUIKOM COCTOSHUU? OMUIIUTE UCTOPUIO OTKPBITUS
ATOTO AJIEMEHTA, MPOUCXOKIECHUE €T0 Ha3BaHUs U €r0 POJb B YTBEpKAeHUH [lepuoandeckoro
3aKOHA.

18. Onumure puznyecKkrue 1 XUMUIECKUE CBOMCTBA MH/IHS B CPABHEHUH C ATFOMUHUEM
U TaJuIieM, IpUBeIUTe GOPMYIIbI €ro HanboIee N3BECTHRIX COSTMHECHUH, HAUIITUTE YPaBHEHUS
peaKIuii ¢ KUCIOPOAOM, KUCIOTaMH | mienodaMu. C 4eM CBSI3aHO Ha3BaHHE STOTO JIEMEHTA,
KaKOBBI IPUPOJIHBIE PECYPCHI MHINA. KaK €T MOJIy4aloT U TJIe OH MIpUMEeHsieTcs?

19. Onumure GU3NIECKue U XMMUYECKHNE CBONCTBA TaJUIHsI, MPUBEIUTE (POPMYJIIBI €TO
BOKHEHIIUX COCAMHEHUN U YPAaBHEHUS PEAaKIUN C KUCIOPOIOM, TaJIOT€HAMU, BOJOM, KUCIOTaMH 1



nienouaMu. OOBSCHUTE, TOYEMY 3TOT PJIEMEHT B COSTMHECHUSAX OBIBACT B JIBYX CTEHEHSIX
OKucneHus?

20. Kakue cTeneHu OKUCIEHUS MPOSIBISIOT 3JEMEHTHI MOATPYIIIbI FAJUIUs B CBOMX
coenuHeHusix? Kakas creneHb OKUCICHUS yCTONYMBA ISl Ta/UIUsI M MHJIUSL, U KaKast — JUIsl TaJlIust?
OTBeT WUTIOCTPUPYHUTE TPUMEPAMH COCTMHEHUM U YPABHEHUSMH PEAKIIUH.

21. Kak u3MEHSFOTCSI OCHOBHO-KHCIIOTHBIC CBOMCTBA OKCHIOB B psiny B203 — Al203 —
Ga203 — In203 — TI1203 — Ti20? OTBeT WILTIOCTPUPYIHTE YPABHCHUSMHU PEAKITHIA.

22.1016. Kak u3aMeHSIFOTCSI OCHOBHO-KHCIIOTHBIE CBOMCTBA ruaApokcH 108 B psiay Al(OH)
3 —Ga(OH)3 — In(OH)3 — TI(OH)3 — TIOH? OTBeT MILTFOCTPUPYITE YPABHCHUSIMH PEAKIIHHT.

23. Tlouemy kucnotHbie cBoiicTBa y Ga(OH)3 Beipaxens! cunbhee, yem y AI(OH)3 u
MoYeMy THAPOKCHU] TAJLTUS Ha3bIBAIOT HaealbHbIM amdonutom? [Tokaxute ampoTepHbIe cCBOKCTBA
3TOr0 COCIMHEHUS YPAaBHEHUSIMU PEAKIUH.

24. Kak u3MeHsieTcsi THAPOIr3yeMocTh cosed B paay Al2(S04)3 — In2(S04)3 —TI2
(SO4)3 — TI2SO4? Hanumure ypaBHEHUE THAPOJIK3a CyabhaTa HHANS [0 IEPBOI CTYIICHH B
MOJIEKYJIIPHOM ¥ B MOHHOM BHJIE.

25. UeM 00yCIIOBIICHO CXOJCTBO XMMHH TAJUIAS M MICJIOYHBIX METAJIJIOB U B 4€M OHO
MpOsIBIsIETCS?

26. [Toyemy Tayumii Ha3bIBAIOT «IAPATOKCATIBHBIMY 3JIEMEHTOM U B YEM MPOSBIISICTCS
€ro CX0JICTBO ¢ cepedbpom?

27. [loyemy TayuiMii Ha3bIBAIOT «IAPATOKCATILHBIMY 3JIEMEHTOM U B YEM MPOSBIISICTCS
€ro CXOJCTBO CO CBUHLIOM?

28. O0bsacHUTE, TOYEMY TAJUIHI, B OTJIMYUE OT aIFOMUHHUS, B3aUMOJCHCTBYET C BOJIOM,
XOT4 ero AeKTpoanbli notenuuan (—0,71 B) MeHee oTpuiateseH mno CpaBHEHHUIO € AEKTPOTHBIM
noTeHIManoM amoMuHus (—1,66 B).

29. TIlouemy Tannuii, B3aMMOICHUCTBYIONIMI C BOJON aKTUBHEE, YEM AJIIOMUHUH, CO
HIeI04aMu, B OTJIMYKE OT ATFOMHUHHUS, B3aUMOJICHCTBYET JIUIIb B IPUCYTCTBUH OKUCITUTENS?

30. IIpousBenenue pactBopumoctu kapoonata tamuiug () pasHo 4.10-3. Beraucnure
MacCOBYIO JIOJFO ATOTO COEIMHEHUS B HACBIIIIEHHOM PacTBOpE (TUNIOTHOCTH PACcTBOPA MOKHO
CUMTATh PABHON TUIOTHOCTH BO/JIBI).

31. IlpousBenenue pactBopuMoctu cynbdara Tanus (1) pasuo 4.10-3. Uemy paBHa
MOJIIpHasi KOHIIEHTPAIIHs HACKHIIIEHHOTO PacTBOPa 3TON CONu?

32. Tlouemy ¥ Kak u3MeHseTCs cuiia KUCioT B psagax H2TiO3 — H3VO4 — H2CrO4 —
HMnO4 u H2CrO4 — H2Mo004 — H2WO4? Hanumure ypaBHEHUS Peaklluidi aHTHIPHIOB dTHX
KHUCTIOT C PaCIUIaBICHHBIM TUAPOKCUIOM HATPUS.

33. OOBsCHUTE MPUYHUHY U IPUBEIUTE IPUMEPHI 0COOEHHO OJM3KUX CBOWCTB
CIIEAYIONHX (-3JIEeMEHTOB U MX COCTMHEHHIA: IIMPKOHUS U TadHUs, HHOOHS U TaHTajIa, MOJUOICHA
U Bolb(pama.

34. Hanumute 31eKTPOHHBIE (DOPMYIBI CKaHAMS, UTTPUSI U JaHTaHa. YeM oTIHyarTcs
ATOMBI 3TUX 2JIEMEHTOB OT aTOMOB 3JIEMEHTOB TTIaBHOU moArpynmnei? [ToueMy oHU SBISIOTCS
DJIEMEHTaMU MOCTOSIHHON BaieHTHOCTH? [IpuBeanTe mpuMepsl OOBIYHBIX U KOMIUIEKCHBIX
COCTMHEHUN CKaH/IUS, UTTPUS U JIaHTaHa.

35. B 4éM COCTOUT CXOJICTBO CKaH/AMSI, UTTPUS U JIAaHTaHA M 4YeM OHHU oTiudaroTcs? Kak
W3MEHSIOTCSI CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB, THAPOKCUAOB B psiay SC— Y — La? OTeer
WLUTIOCTPUPYUTE YpaBHEHUSIMH PEAKITUH.

36. V3 Kakoro ChIpbs NOTYYAIOT COSMHEHHS CKaHIUs, TOUYeMY TEXHOJIOTHS UX
MOJTyYEHUS SIBIISIETCS] OYeHb CI0KHOM? Kakumu cmocobamu moay4yaroT MeTaUTHUeCKU CKaHIui, U
TJIe OH UCIIOIb3YyeTCs?

37. VI3 Kakoro ChIPhS OTYYaOT COSUHEHHS UTTPHSI, TOYeMY TEXHOJIOTHUS UX
MOJTyYEHUS SBIISETCS OYCHb CIOKHOM? Kakumu cmocobaMu moay4yaroT METaUTHUYEeCKU UTTPHH, U
TJIe OH UCIIOIb3YyeTCs?

38. V3 Kakoro ChIphs OTYYaIOT COSUHEHHS JIAHTaHa, TOYeMY TeXHOJIOTHS UX
MOJTyYeHUS SIBISETCSI OYCHD CIOKHOM? Kakumu criocobaMu moay4yaroT METaUTMYECKUA JTaHTaH, U
r7I€ OH UCIONb3yeTCsi?

39. Uemy paBHBI 3HaYEHUS CTAHJAPTHOTO 3JIEKTPOJHOTO MOTEHIMANIA CKaH s, UTTPUSI U
JJaHTaHa, B KAKOW YacCTH psJia HApsHKEHUH OHU pacionokeHbl? Kak 3Tu MeTaiuib
B3aMMO/JICUCTBYIOT C KUCIIOTaMH, II€JT0YaMHu U BOJIOM?



40. Ckannuit, ITTpUI 1 JTaHTaH 00JaAar0T MUPOGOPHBIMU CBOMcTBaMU. B 4ém cocTouT
9TO CBOMCTBO? UTO SIBIISIETCS MPUUUHON MUPO(GOPHOCTH ITUX U IPYTUX METAIIIOB?

41. Hanumure ypaBHEHHS peakiuii okcuna u ruapokcuaa ckanaus ¢ HCI, ¢ pacriaBom
u pactBopoM NaOH u HazBanus npoaykTos. [louemy He B3aMMOJEHCTBYIOT CO IIEJI0YaMHU OKCHIT U
TUJIPOKCH]T JTAaHTaHA?

42. [Ipou3sBeneHust paCTBOPUMOCTH TUJIPOKCUIOB CKAHUS, UTTPUSI U JJAHTAHA PABHBI
cootBeTcTBeHHO 2°10-30, 3-10-25 u 1-10—-10. Beruucnure MoasipHble KOHIIEHTPALIUU
TUIPOKCHUIOB B HACBIIIEHHBIX BOJHBIX PACTBOPAX M OOBSICHUTE YBEITUYCHUE PACTBOPHUMOCTH B
psaay Sc(OH)3 — Y(OH)3 — La(OH)3.

43. OTHOCUTENBHO CBOWCTB T'MIPOKCH/IA JJAHTAHA CBEACHUS TPOTUBOPEUUBEL. [10 oHIM
JAHHBIM ATO CJIa00€ HEPACTBOPHUMOE OCHOBAHUE, a IO JIPYT'HM — 3TO CHIIBHOE OCHOBaHHUE,
HAIIOMHUHAIOIIIEE 110 CBOMCTBAM T'MAPOKCH]T Kalibliusl. [1o cripaBOYHBIM 3HAUEHUSIM TIPOU3BEIACHUS
pactBopumoctu La(OH)3 u Ca(OH)2 BerurciauTe KOHIEHTpaILKio ¥ pH HaCHIIIEHHBIX PaCTBOPOB
ATUX COEAUHEHHM U CAEIANTE BBIBOJBI.

44, CxaHauid, uTTpHi 1 JaHTaH BoccTaHaBauBaloT HNO3 makcumalibHO, a
koHueHTpupoBanuyo — 10 NO. IIpu ux B3aumonerictBuu ¢ pazdapiiennor H2SO4 Breiensercs
BOJIOPOJI, & C KOHIIEHTPUPOBAHHOM — cepoBOI0poA. Hanuimmre ypaBHEHUSI COOTBETCTBYIOIINX
peaKIui.

45. IIpou3sBeieHHE PaCTBOPUMOCTH CyJb(ara JaHTaHa paBHO 3-10-5. Beimager u
0CajI0K ATOM COJIM IIPU CMelTBaHuK o1HOT0 JuTpa pactBopa La(NO3)3 ¢ konnenrpanueii 1-10-3
M c takum xe 00bpémom 0,01 M pactBopa Na2S04?

46. Hanuunre ypaBHEHUs! peakUUi MOJTYyYEHUsI HUTPATOB CKAHUS, UTTPUS U JIAHTaHA
13 METAJJIOB, OKCUIOB U THAPOKCHUJIOB, a TAKXKE PEAKLUNA UX PA3JI0KEHUS [P HAarPEBAHUH.

47. Kak nu3meHsieTcsi ruipoJIn3yeMOCTb OJHOTHUITHBIX COJIEH CKAH/MsI, UTTPUS U JIaHTaHa,
Hanpumep, B psaay SCCI3 — YCI3 — LaCl3? Hanummre ypaBHEHHS peaKiyii THIPOIH3A.

48. CkaHnuit, UTTPUl U JaHTaH 00Pa3yIOT IBOMHBIE CONU: CYIb(haThl, KAPOOHATHI,
OKCaJaThl U HUTPAThI, B KOTOPBIX BTOPHIM KATHOHOM SIBIISIETCS KATHOH IIEJIOYHOTO METaslIa.
Hanummre hopMyIbl 5TUX TBOWHBIX COJEH.

49. Onumure CnocOOHOCTh CKaHUS, UTTPHUS U JaHTaHa K 00Pa30BaHUI0 KOMITJIEKCHBIX
COEIMHEHUH U MPUBEINUTE UX PUMEPHI.

50. Hanumure ypaBHeHHsI peakinii moay4deHus: 0e3BOIHOTO XJIOPHIa CKaHIHS: a) U3
MPOCTHIX BEIIECTB; 0) NEHCTBUEM XJIOpa Ha HarpeTyr cMech SC203 € yriepoaoM; B) HArpeBaHHEM
cmecu SC203 ¢ XJI0pUIOM aMMOHUS.

51. Kakue coequHeHUs 00pa3yroTcs P B3aUMOJICHCTBUYU CKaHAMSI, UTTPUS U JIAHTaHA C
BOJIOPOJIOM, TI0 KaKUM CBOMCTBAaM OHH MOJJO0HBI THPHIaM S-3JIEMEHTOB U 110 KaKuM — Tuapuaam d
-3]IEMEHTOB?

52. B xakux MUHepanax COJAEP>KUTCS THTAH U Kak ero noixydart? YeM o0yCIOBIEHbI
TPYIHOCTH €r0 MOJIYYEHUsI B YUCTOM BUE?

53. TuTan noJy4yaroT U3 TETPaxXJIOpHia TUTAHA, UCTIOJIb3Ys B KAYECTBE BOCCTAHOBUTEIEH
MarHui wiu ruapun Hatpus. Hanummre ypaBaeHus peakiuii. Beranciure maccest TICI4, Mg u
NaH, Heooxoaumeble miis moydeHust 100 kr TuTaHa.

54. TutaH noay4arT MarHuiTepmuueckum BoccranoBiienuem T1CI4. Paccuunraiite, npu
KaKo# TeMmneparype Bo3MOKHa 3Ta peakius. [louemy B KaueCTBE UCXOIHOTIO COEAMHEHUS
UCIIOJIB3YIOT HE OKCHUJ] TUTaHa, a TETPaxJIopu TuTaHa?

55. OnuiuTe NojlydeHre TUTaHA BICOKOM YUCTOTHI HOUIHBIM MeTo1oM. Kakoe
OTHOILLIEHUE K 3TOMY METOIy UMEIOT METOJI JIETYUYUX COCTMHEHHUIN U METOJ] TPAHCTIOPTHBIX
peakIuii?

56. TuTtaH B3aMMOJIEUCTBYET C COJISIHOM U CEPHOM KHCIIOTaMH U CO LIEI0YaMHU.
Hanumure ypaBHeHUs! peakluii, yKaXKUTe yCIOBUS UX MTPOTEKAHUsI U HA3BaHUS MIPOYKTOB
peaKIui.

57. TuraH B3aUMOACHCTBYET C KOHIICHTPUPOBAHHON a30THOM KUCIIOTOM MOI0OHO OJIOBY,
a C pacTBOpamH Inejo4eit moJqo0Ho kpeMHuIo. Hanummre ypaBHEHUS peakIuii, YKaKUTE YCIOBHUS
UX MPOTEKAHUS ¥ Ha3BAHUS MPOAYKTOB.

58. llapckast BoJIKa U KOHIIEHTPUPOBAHHAS CEPHAsi KUCIOTa B3aUMOJEHCTBYIOT C
TUTAHOM, IUPKOHKEM U ra)HHEeM ¢ 00pa30BaHUEM KOMIUIEKCHBIX KHCIIOT C KOOPIUHAIIMOHHBIM
yucioM 6. Hanuiure ypaBHEHUS peaKkyid.



59. OObscHUTE, MOYeMY IUPKOHUHN U radHUN HE B3aUMOJICHCTBYIOT C CHITBHOU COJISTHOM
KHCIIOTOH, HO B3aUMOJICUCTBYIOT CO Ci1a0oi pTopoBOAOPOIHOM KrcnoTol. HanuimmTe ypaBHeHUS
peaKIui.

60. Kak MOKHO MOJIYYUTh TUTAHOBYIO KUCJIOTY U3 TUTAHATA HATPUS, U3 TETPA-XJIOpUJIa
tutaHa? Kakumu cBoiictBamu 061amaet 3To coequnenue? Yem oObsICHICTCS pa3HUIla B
XUMHUYECKUX CBOMCTBAX CBEXKEIMPUTOTOBICHHOM TUTAHOBOW KUCIIOTHI U MOCIIE €€ XpaHEeHUs?

61. Hanuimure ypaBHEHHS peakuii MOJIyYSHHUS] METaTUTAHATOB M OPTOTHUTAHATOB
HaTpus U Oapus u3 okcuaa tutana (1V) ¢ ucnonp3oBanueMm 1menodeit u KapOOHATOB HATPHUS U
Oapus.

62. Kakoe crpoenue umeet TeTpaxiaopu] TutaHa? K kakomy Kjiaccy COeIMHEHHUM OH
otHocutcs? IloueMy 3TO BelecTBO CHIIBHO JBIMUT Ha Bo3Ayxe? Hanuinure ypaBHeHHE peakinu
nonydenus TiCl4 u3 okcuna turana (1V).

63. Kak cBsi3aHO M3MEHEHHUE TUIPOIM3yeMOCTH coenuueHuii B paay TICI2 — TiCI3 —
TiCl4 ¢ usmeHeHreM THIIa XUMHUYECKOM ¢Bsi3u B HUX? Kakast conb ruapoausyer nonnee: a) TiCl2
wiu TiCl3; 6) TiCI3 unu TiCl4; B) TiCl4 unu ZrCl4? Hanuiuure ypaBHEHHUS THAPOJIH3a BCEX
JTAHHBIX COCIMHECHUM.

64. [1pu runponuse TeTpaxyiopuaa KpeMHUs 00pa3yroTCsi MPOCThIE OKCOKUCIIOTHI, a PU
rugponuse TiF4 u ZrCl4 — xoMriekcHble KHCI0Thl. Hamummre ypaBHEHUS peakiuii THAPOJIN3a U
00BSICHUTE 00pa30BaHNUE KOMIUIEKCHBIX KHUCIIOT.

65. Ilpu o0brunbix yeaoBusx TICI4 u Ti(SO4)2 ruapoau3yroTcst ¢ 00pa3oBaHUEM COJICH
OKCOTHUTaHAa (TUTAaHWIIA), a IPU HarpeBaHUU — THPOKCUAA TUTAHWIIA (METATUTAHOBOM KHUCIIOTHI).
Hanumure ypaBHeHus peakuuii. [louemy npu HarpeBaHu# ruApoIn3 000UX BEIIECTB MPOTEKAET C
0O0JbIIICH TOJHOTON?

66. Hutpuas! Tutana (1V) u nupkonus (1V), o6ianaromme BbICOKOH TBEPAOCTHIO,
00pa3yroTcs Mpy HarpeBaHUU XJIOPHUI0B ATHX METAJUIOB B aTMocepe ammuaka. Hanummre
YpaBHEHHUS PEaKIUH.

67. HanumuTe ypaBHEHMs peaKkIuil AJIs OCYILIECTBIICHUS CIEAYIOIIEH LIENOYKH
npespaieruii: Ti — TiO2 — K2TiO3 — H2TiO3 — TiOSO4 — Ti2(S04)3

68. OnumuTe KOPPO3UOHHYIO CTOMKOCTh U CBA3aHHOE C 3TUM IIPUMEHEHUE TUTAHA.
[Touemy crnaBbl TUTaHA C ATFOMUHUEM U APYTUMH METAJNIAMU UCIIONB3YIOTCA B CAMOJIETO- U
paketoctpoeHnn? Kak UCIONb3yl0TCA COeIMHEHUS] TUTaHA: KapOUIbl, Ha-TPUJIbI, OKCUJ TUTAHA
(IV) u Turanar 6apus?

69. Kak nosy4aroT METaJNIMYECKUI LIUPKOHUM U3 IPUPOAHBIX coennHeHnit? Kakumu
CBOiicTBaMH 00J1a7aeT STOT METAILT M KaKOBO ero npuMmeHeHne? C Kakoii 1eNbio [UPKOHUHN
BBOJMTCS B CIIJIaBbI HA OCHOBE MarHus, alFOMUHUS U xkene3a? ['1e mpuMeHsroTcs kKapOu
IIUPKOHUS U OKcu I rupkonus (1V)?

70. Kak monyuaroT MeTaindeckuii rahHuil 1 ueM o0ycIOBIEHO MPpUMEHeHHe radHus U
[IUPKOHUS B aTOMHBIX peaKTopax?

71. IlpuBenuTe NaHHBIC, CBUACTEILCTBYIOMINE 00 UCKIIOYUTENHHON OIM30CTH
XUMHUYECKHX CBOMCTB LIUPKOHUS U TapHUS, U 00bsicHUTE mpuunHy. Kak pemaetcs mpobiema
paszzeneHus MUpKoHus u radpuus?

72. OnumiuTe 3JIEKTPOHHOE CTPOCHUE aTOMOB M 001Me cBoiicTBa d-35eMeHTOB V
TPYNNbL. YKaXHUTE BCe BOBMOXKHBIE CTETICHN OKUCIICHUS BaHAMs, HIOOUS U TaHTalla U Haubolee
ycroitunBbie U3 HuX. [loueMy Hanbomnee ycToiunBas CTENIeHh OKUCIICHUS BaHA ISl HE COBIAIAET C
HanboJee YyCTOHNYMBBIMU CTENICHSIMHU OKHCIICHUSI HUIOOMS U TaHTaa?

73. 1242, OnummTe XapakKTepUCTUKHA aTOMOB U CBOWCTBA MIPOCTHIX BEIIECTB B psiay V —
Nb — Ta. B kakoii yacTu psifa HapsHKSHUN pacookKeHbI OTH MeTaJuTbl? HanuimTe ypaBHEHMsI
peakiuii BaHaIUs ¢ GTOPOBOAOPOTHOM, COJITHOM, CEPHON M a30THOM KUCIOTAMH M YKQKUTE
YCIIOBHS UX MPOTEKAHUS.

74. Metayundyeckuii BaHaui BoccTanasauBaroT u3 V205 amomunuem wim u3 VCI3
MaraueM. Hanmmmre ypaBHEHUS! peaKIyii, BEIYUCIUTD UX JHTAJIBIUHN U PACXOJI ATFOMUHUS
MarHusi Ha MOJIy4eHHUE OJJHON TOHHBI BaHAUS.

75. [louemy 1 KakuM 00pa3oM OOJIBIIYIO YacTh BaHAIUS MOIYYaAIOT B BHJIE
dbeppoBananus? Yem siBnsiercs peppoBaHaauii: MEXaHUYECKUH CMEChIO, pACTBOPOM HITH
XUMHUYECKUM coenHeHneM? KakuM ocoObIM CBOMICTBOM OTIIMYAIOTCS CTaJIH, JIETUPOBAHHbBIE
Ba”Haguem?



76. Kak u3MeHsroTcst cBoiicTBa okcuaoB B psinax: a) VO — V203 — VO2 — V205; 6)
V205 — Nb205 — Ta205? OTBet WILIIOCTPUPOBATh YPAaBHCHUSIMHU PEAKIUH.

77. Ilpu BHECEHMH IMHKA B IMOJKUCIIEHHBIN COJISTHOM KHCIIOTOM PacTBOpP METaBa-HaIaTa
aMMOHHSI IPOUCXOTUT BOCCTAHOBIICHHUS BaHaus (V) OCIENOBATENBHO 10 YEeTHIPEX-, TPEX- U
JIBYXBAJICHTHOTO COCTOsIHMS. Hanuimre ypaBHEHUS peaKLUi.

78. MeraBaHaaT HaTpHsl MOXHO MOJIy4uTh criekanueM V205 C xjIopuaoM HaTpus B
cpene kucnopoaa. Hanummre ypaBHeHHE peakiuu. TepMOIMHAMHYECKUM PACUETOM MTOKAKHUTE
BO3MOKHOCTH €€ nporekanus npu 800 °C. Berunciure TeopeTUuecKuil pacxo peareHToB Ha
nonydernue 100 kr NaVO3 stum meromom.

79. Kakue coequHeHUs1 00pa3yloT MOJIMOACH U BOJIb(hpaM C KUCIOPOIOM U KaKHE U3 HUX
HauOoJiee ctabmibHBI? [loyemMy pas3inyeH cocTaB CTaOMIIBHBIX OKCHIOB XpoMa, MOJIUOICHA U
BoJIb(hpama?

80. MouOACHOBYIO KUCIOTY MOXKHO IOJIYYUTh U3 METaUIM4Yeckoro moianoacHa, MoO2
u u3 monuoaaroB (V1), a BobdpamoByro — Toabko u3 Bosbppamaros (V). Hanummre ypaBHeHus
COOTBETCTBYIOIIUX PEAKIIHIA, OIUIITUTE COCTAB U CBOMCTBA KUCIIOT, UX MPAKTHYECKOE 3HAUCHUE.

81. Hanuimmre ypaBHEHHUsI peakIluii: a) MOJy4eHUsS MOJIUOIEHOBON KUCIIOTHI
B3anmoeiictruem mosmbaara (V1) kamus ¢ constHol kuciaoroit; 0) e€ B3aumopeiicteust ¢ NaOH; B)
e€ B3aumonerictus ¢ H2SO4. Crenaiite BBIBOJ 00 OCHOBHO-KHCIIOTHBIX CBOHCTBAaX
MOJIOICHOBOM KHUCIIOTHI.

82. Hanmummre ypaBHEHHUS peakiuii 00pa3oBaHus BoJb(ppaMaTa HATPUS TIPU
CIUTaBIICHUU C COJON B IPUCYTCTBHH KHCIIOPO/A BO3/IyXa: a) METALTHICCKOTO BOIb(hpama; 0)
MUHepala BoJlbhpamuTa.

83. IIpu HarpeBaHUM MOPOMIKOOOPA3HOTO MOJIMOAIEHA C CEPOii B MOJIBHOM COOT-
HomeHuH 1:2 oOpasyercs cynbdua moaudaeHa (1V), KoTopblii B3aMMOICHCTBYET C
KOHIIEHTPUPOBAHHOM a30THOI KUCIOTON ¢ 00pa3oBaHUEM ABYX KUCIOT. HanuiuTe ypaBHEHHS
peaKIuu.

84. IIpu HarpeBaHUH MOPOIIKOOOPA3HOT'O MOJIMOIEHA C CEPOi B MOJIBHOM COOTHOIICHHH
1:3 obpazyercs cynbhun monubdaeHa (V1). OH B3auMoIeHCTBYET C pacTBOPOM Cyibhuaa aMMOHUS
¢ 00pa3oBaHMEM THOCOJIH, KOTOpas pa3liaraeTcs COJISTHON KUCIOTOMN C BBIICTIEHUEM CEPOBOIOPOA.
Hanummure ypaBHEHHS 3TUX peakLMi.

85. [IpuBeauTe mpuMephl reTePONOTUKUCIIOT U KIACTEPHBIX COSAMHEHHI MONUOAeHA U
BoJIb(ppama.

86. TexHeunit — nepBBI XUMUYECKHI JIEMEHT, TOJIYYeHHBI UCKYCCTBEHHBIM ITYTEM.
On 6bu1 ontyueH B 1937 1. u3 Monub/ieHa ¢ TOMOIIBIO SAepHOI peakiuu. Hamuimre ypaBHeHHe
ATOU PEAKINH C MOSICHEHUSIMH.

87. OnuiuTe HaxOXKICHUE PEHHsS B IPUPOJIE, €T0 MOyueHUe, BaKHEHIe pu3ndeckue
U XUMUYECKHE CBOMCTBA, TPUMEHEHUE.

88. [Touemy ycTOMUYMBEI raJOTeHHUIBI PEHUS, coAepxKalre 5, 6 U 7 aTOMOB rajoreHa
(ReF7, ReF6, ReF5, ReCl6, ReCl5, ReBr5), Troraa kak mogo0HbIe rajoreHHIbl MapraHiia He
obpasyrorcs?

89. NnTepecHoii ocodeHHocThio KucaoT HReO4 u HTcO4 u ux coieli sBisieTcsl uX
B3anMoJieiicTBre (B pacTBopax) ¢ H2S ¢ oOpa3oBaHreM HEPaCTBOPUMBIX B BOJIE CYIb(PHUAOB,
pacTBOPSIOUINXCS B a30THOM kucnote. Hanumure ypaBHeHUS 00pa3oBaHus Cyab(OUI0B U UX
B3anmogeiicteus ¢ HNO3.

90. Hanuiute ypaBHEHHSI U YKAXKUTE YCIOBUS MPOBEACHUS PEAKIIUH st
OCYIIIECTBIICHUS ClleAytolel renouku npesparmiennii: Re — Re207 — KReO4 — Re2S7 —
HReO4 — Re2(S04)3

91. Kak Ha3bIBalOTCSA U 0003HAYAIOTCA MJIATHHOBBIE METAJLIBI, TOUEMY OHU OJU3KH 110
CBOICTBaM U HAXOJSATCS B IPUPOJIE B CAMOPOJHOM cocTosiHuU? Kakue mapbl 21eMeHTOB, 0000
OJIM3KHUX MO CBOKWCTBAM, MOYKHO BBIJCITUTE CPEIH MIIATHHOBBIX METAJIOB ¥ YeM O0yCIIOBJICHA 3Ta
6mu30cTh?

92. Ilokaxxute ypaBHEHUSIMHU PEAKLUNA, KaK OCYIIECTBIISETCS pa3eIeHHe CaMO-POHON
IUTATUHBI HA OT/ICbHBIC TNIATHHOBBIC METAILIIBI?

93. B xakoit yactu [lepuoanueckoil CUCTEMBI U PsiJla HANPSHKEHUN PaCIiONOKEHbI
MJIATUHOBBIE METAJLIBI U KaK OHU B3aUMOJICUCTBYIOT C BOJIOM, KHCIOTAMH, II€JI0YaMH, KUCIOPOAOM
v rajorenamu? Hanumure ypaBHEHHS peakini.



94. HazBaHue Kakoro XMMHYECKOT0 3JIEMEHTa CEMEUCTBA MIATUHBI U TTIOYEMY CBSI3aHO C
Poccueit? IIpuBeaute Gpopmynbl 1 Ha3BaHUSI OOBIYHBIX M KOMIUIEKCHBIX COSTUHEHHH 3TOTO
3JIEMEHTAa B PA3JIMUHbBIX CTETICHIX OKUCIICHUS.

95. Tlpu B3aMMOACHCTBHM PYTEHUS C IAPCKOM BOJIKON 00pa3yeTcsi KOMILICKCHAS
KHCIIOTa, B KOTOPOU CTENICHh OKUCIICHHS i KOOPIUHAIIMOHHOM YUCIIO KOMIUIEKCOOoOpa3oBaTels
paBHbI +4 1 6, cooTBeTcTBeHHO. Hanuimure ypaBHEeHUE peakuy U Ha3BaHUE KHUCIIOTHI.

96. Pyrenuit u ocMuil B3aMMOJICHCTBYIOT CO II€JI0YaMH B MPUCYTCTBUU OKUCIUTEICH.
Hanumure ypaBHeHUs: peakiuii: a) pyTeHus ¢ paciuiaBieHHOM okuciutensHol cmeckio KNO3 +
KOH; 6) pyrenns ¢ K2S208 npu KMISYCHUH B IISJIOYHOM CPEJIC; B) OCMHUS C PacILUIaBICHHOM
cmecnio KCIO3 + KOH.

97. OcMmuii B3auMozeicTByeT ¢ KoHrieHTpupoBanHoiH HNO3 ¢ oOpa3oBaHHEeM OKCHIOB
ocmus (V) u azora (1V). Hanmmure ypaBHeHHE peakiinu.

98. Hammmute ypaBaenue peakiuu OSO4 ¢ Bogol U oxapaKTepu3yiHTe OCHOBHO-
KHCIIOTHBIE CBOMCTBA O0PA3yIOMIEroCcsi COSTUHEHUS.

99. I'ekcaxsopopozar (Ill) Harpus moy4daroT XJIOPUPOBAHUEM U3MEITBYEHHOTO POIUS
IIPU BBICOKOM TeMIIepaType B MPUCYTCTBUU XJIOpUAA HaTpusa. Hanuivre ypaBHEeHHE ABYX CTaJaHi
nporiecca: nmonydenuss RNCI3 u ero B3aumoneiictsus ¢ NaCl. ITpuseaure npumepst Apyrux
COCIMHCHUH POJIUs B €ro HanOoJiee CTaOMIHLHOM CTEIICHN OKHCIICHHS +3.

100. Hanbomnee akTHBHBIN U3 IJIATHHOBBIX METAJIIOB MAJUIANI B3aUMOJICHCTBYET C
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTOM MPU OOBIYHBIX YCIOBUAX U C KOHIIEHTPUPOBAHHOW CEPHOM
KHCJIOTON NP HarpeBaHuu. Hanummre ypaBHEHUs peakiuii, uMesi B BUIy, 9TO 00pa3yroTcs
COCTMHCHUX Mayiaaui (+2).

101. ITanmnaauii B3aMMOIEHCTBYET C IIAPCKOM BOJKOM ¢ 00pa3zoBaHWeM KUCIOThI H2
[PACI6], koTopast ipu BhITapUBaHKK PACTBOPA MEPEXOAUT B Oosiee ycToiurBoe coeauneHne H2
[PACI4]. Hamumure ypaBHeHus peakimii. K kakoMy THITy OTHOCHTCS BTopas u3 Hux? Kakoii
BBIBOJI MOKHO CJIEJIaTh HA OCHOBAHUH 3TUX JIAHHBIX O CTETCHIX OKUCIICHUS Maiaus B €ro
COETMHEHUSIX?

102. TTammaguii BoccraHaBimuBaeTcs 10 MeTauia u3 coenunenus K2[PdCl4] ruapasunom,
okcuaoM yriepona (I1) u mypaBprHON Kucia0TOM. Hanummmre ypaBHEHUS COOTBETCTBYIOIINX
pEeaKIuu.

103. Bo3ayx rapaxa mpoIycTHIIN yepe3 pacTBop xiopuaa nawianus (11), B koropom
MOSIBUJICS YEPHBIN 0CaIOK MOPOIIKo0OpazHoro namiaaus. O mpucyTCTBUM KaKoro ra3a B BO3AyXe
CBUJIETEILCTBYET MOSIBIEHUE 3TOr0 ocaaka? Hanuiure ypaBHEHUE peaKkiuu.

104. ITpu nponyckanuu yepe3 pactBop xiopuaa namnaaus (1) 10 1 a3ora, cogepxariero
npumeck CO, macca oOpazoBanock 237,5 mr namiaaus. Beraucaute o0bEMHYIO 101110 (%)
YTapHOTO Ta3a B a30Te.

105. OnuH 00BEM namtaaus norioraet 10 900 00bEMOB BOIOPO/Ia, B3STOTO MPH H.Y.
Yemy paBHa Macca BOJOpoa, KOTOpYIo noriomaet | r namuianua? B kakoM COCTOSITHUM HAXOJUTCS
B MAJUTAIMM TTOTJIOMIEHHBIM BOJIOPOJ] — B MOJIEKYJISIPHOM, aTOMapHOM, PAaCTBOPEHHOM UITU
xuMuuecku csizanHoM? [loyemy nmamnanuii, coaepskauuiics pacTBOPEHHBINA BOJOPO,
paszorpeBaeTcsi Ha Bo3ayxe?

106. [ToueMy HachIIEHHAs BOJAOPOIOM IIACTUHKA MAJUIaIus IEPEBOAUT XJIOP, OpOM H
{011 B TaJIOreHOBOIOPO/IbI, BoccTaHaBnuBaeT conu xenesa (1) B conmu xenesa (1) u nuokcun cepsr
B cepoBoiopoa? Hanuimre ypaBHEHUS peakUi.

107. HanumuTe ypaBHEHHUE PEAKLIMH IJIATUHBI C LIAPCKOW BOJKOW, UMEs B BUJLY, UTO
BhIIesieTcst akBumosipHas cMech NO + NO2. Beruucinure 066émbl 60%-it HNO3 (p=1,37) u
36%-it HCI (p = 1,18), xotopbie HeoOxoaumebl Jyist okuciaerus 100 r miatuael. [loueMy miatuHa
B3aUMOJICMCTBYET C IAPCKON BOJKON MEJICHHEE, YEM 30JI0TO, XOTS B PAAY HAINPSHKEHUN OHA
pacnoJiiokeHa Jiesee?

108. s peakiuu ¢ miaTuHON MoiasHOe cootHomenne HNO3:HCI B napckoii Boake
JIOJDKHO OBITH paBHO 1:3 (peakiust uaet ¢ oopazoBanueM 3kBuMosisipHoi cmecu NO + NO2).
PaszpaboraiiTe perienTypy NpUroToBICHUS TaAKOHW IAPCKOW BOJKH, €CJIU B JabopaTopuu umerorcs 1
1 60 %-1i a3oTHOM KHcaoThl (P = 1,37) u noctaTouHblii 006EM 36 %-i COMTHON KUCTOTHI (P =
1,18).

109. I'ekcaxmoporatuHoBas (1V) kucinora oOpaszyeTcst pu B3aMMOICHCTBUH TUIATUHBI C
apCKOM BOAKOM, C HACBIIIEHHOM XJIOPOM COJITHOW KHUCIIOTOM, a TaK»Ke MPU B3aUMOICCTBUM



ruapokcuaa miaatussl (1V) ¢ consHol kucnoToil. Hanummre ypaBHEHUS peakiuii 1 00BSICHUTE €ro
MCIIOJIb30BaHNE B KAUECTBEHHOM aHAJIU3E.

110. IIpu HarpeBanunu rexcaxioporuiatuaata (1V) aMmMmoHus 06pa3yroTes MIaTuHa, a30T U
emié 1Ba ra3000pa3HbBIX COCTUHEHUS, OJJHO U3 KOTOPBIX 00pa3yeT OeNblii JbIM C aMMHAKOM.
BerurcnuTe Maccy miaTUHBL, OOIIHI 00bEM Ta30B M KaKOTO ra3a B OTJEIBHOCTH, IMOTYy9aeMbIX U3
OJIHOTO KWJIOTpaMMa UCXOHOTO BEIIECTBA.

111. O6bsicuuTe, MoueMy B psay KomiuiekcoB PtF62— — PtCl62— — PtBr62— — Pt162—
3HAYCHHE KOHCTaHThl HECTOMKOCTH YMEHBIIIACTCS, HECMOTPS Ha YBEIMUYCHHE JITTUHBI CBSI3H MEX]Y
KOMILJIEKCOOOpa3oBaTeieM U JIUTaHIaMu.

112. C momo1pio KakuxX peakifii MOKHO MOJY4YUTh TUAPOKCH iaTtuHbl (1V) 1 kak oH
B3aUMOJICUCTBYET €O I11esiouamMu U Kuciaotamu? [IpaBoMepHO Jid Ha3bIBaTh 3TO COEAMHEHUE (KaK
3TO MHOT/A JIeJAI0T) IIaTUHOBOU KUCJIOTOM?

113. Ha xakoM CBOMCTBE IJIATUHBI OCHOBAHO €€ MPUMEHEHUE JJI1 U3TOTOBICHUS
BOJIOPOJHOTO 371ekTpoAa? ONumuTe ycTpoCTBO M Ha3HAUYEHUE 3TOTO AJIEKTPOJIA.

114. [ToyeMy H3 TUIATHHBI U3TOTABIMBAIOT JTA0OPATOPHYIO XUMUUYECKYIO TIOCYTY ¥ QaHOIBI
JUTS DJIEKTPOan3EpoB? MOKHO JIM B 3TOM MOCYZIE TPOBOIUTE OTIEPALIMH C PACIUIABICHHBIMU
niesioyamMu U GTopOoCOACPKAIIMMU COCTUHCHUSIMU ?

115. OnumuTe pu3HUeCKUe ¥ XUMHUECKHE CBOMCTBA cepedpa, ero B3auMOJICHCTBHE C
kucinoTraMu. [1o kKakuM CBOKCTBaM cepedpo MPEeBOCXOIUT Ipyrue Metamibl? [Tlouemy cepeOpsiHbIe
U3JIeNus TOCTeNneHHO YepHetoT? Kak 3ToT MeTast B3auMOJEHCTBYET C KUCIOPOJIO0M, 030HOM,
rajoreHamMu, cepou?

116. O6bsicHuTe, MOYeMy cepedpo HE B3aUMOJICHCTBYET ¢ pa30aBIEHHON CepHON U
COJISTHOM KUCIIOTaMH, HO B3aUMOJICHCTBYET C H10JJOBOJIOPOJAHOMN M CEPOBOJOPOTHOM KUCIOTaMH, a
TaK)Ke C COJISTHOM, €ClTU B HEell cojiepkaTcs UaHUA-UOHBI.

117. U3 coenunenuii cepedbpa Hanbosbliee 3HaYeHUE UMEIOT HUTPAT, OKCUT] U
rayioreHupl. Kak momy4aroT HUTpaT cepedpa U3 MeTasuia u IpUPOTHOTO COSAUHEHUS apreHTUTa?
Kak u3 HutpaTa nony4aroT okcun cepedpa (l) u ranorenuasr cepedbpa?

118. O6bsicHuTE, TOUEMY B paCTBOPE aMMHaKa pacTBOPSETCS XJIOpU cepedpa, B
pacTBope THOCYIb(haTa HATPUS — XJIOPHU U OPOMHU/I, a B pacCTBOPE IIMAHU]IA KAIHSI — BCE
ranorenusl (AQCIl, AgBr, Agl). Kakue npoaykTsl 00pa3yroTces npu pactBopennun? Hamumre
YpaBHEHHUS PEAKIUH.

119. Beruncnute koHnenTpanuio nonoB Ag+ B 0,1 M pactBopax xjopuaa
nuammuHcepeOpa (1) u nuuumanoaprenrara (1) Hatpus.

120. Hamummmre hopmynbl KOMIUIEKCHBIX coenrHeHul cepedpa (1), B KOTOpBIX TUraHaaMu
SBISIOTCS ciaeayrone Mosekyisl i ousl: H20, NH3, CN-, Cl-, Br-, I-, S2032-. Onpenenute
CTETeHb OKHCIIEHHs cepedpa B koMIutekcHbIX coennHennsax: K6H[AQ(106)2].10H20 u Na6H3[Ag
(Te06)2].20H20.

121. O6bsicHUTE TUHEHHOE CTPOCHHE, KOOPAMHAIIMOHHOE YHCII0, THAMAarHETH3M U
oecisetHOCTH KOoMIutekcoB [AQ(NH3)2]+, [Ag(CN)2]- u AgCIl2—.

122. OnummTe XMMUYECKHE MPOIIECCHI Kilaccuieckon (oTorpadun, 0CHOBaHHOM Ha
MCIIOJIb30BaHUU OJTHOTO U3 TAJIOTeHUIOB cepedpa. UTo mporCXOoauT B MOMEHT SKCIIO3UIIUH, TIPU
MPOSIBIICHUH U TIPH 3aKperieHuu Gororpadudeckoro nzodpaxkenus? Yem oTnuarorcs
HETraTUBHBIE H300PaKEHUS OT TO3UTHUBHBIX ?

123. Ha uém OCHOBaHO HCMOJIh30BAaHUE PACTBOPOB, COACPKANINX KaTHOHBI AQ+, B
MEJUIIMHE U B BOJOMOATOTOBKE?

124. C kakoii 1eTbI0 U KaK MPOBOJIUTCS ralbBaHHUECKoe cepedbpenue m3aenuit? [louemy B
ATOM CITy4ae MPUMEHsIETCS PacTBOP HE HUTpATa cepedpa, a IMaHUIHBIX KOMIUIEKCHBIX COSIMHEHUN
cepebpa? Cepebpo mpu ITOM BBIIEISIETCS Ha KaTo/Ae WM Ha aHoie?

125. Kakue coeAMHEHHSI UCTIONIB3YIOTCS B CEPEOPSTHO-IIMHKOBOM aKKyMYJISITOpE, KaKue
PEaKIu UAYT MPHU €T0 3apsIKe U Pa3psIKe U B KAKUX 00JIACTIX TEXHUKH UCIIONIB3YIOTCS ATH
AKKyMYJIATOPBI?

126. [Touemy u3 pacTBOpoB xsopua 3oimota (1) ocaxknaercs ve runpokcun AUOH, a
okcua Au20? Kakum o6pazom u3 okcuaa 3oiota (1) MoxxkHo momyunts okeup 30m0ta (1) u
MIPOBECTU 0OpaTHOE MpeBpaleHue?

127. B xakux peaknusx mnoiydarot terpaxioposoioryio (111) kucnory, us terpa-
xsopo3osoroii (1) kucmorsr momyyarot ruapokcun 3oi0ta (111), a u3 aroro ruapokcumaa — AuCl3,



KAUO2 u Au203? HanummTe ypaBHEHUS dTUX PEAKIUH.

128. [IpuBeauTe puMepbl KOMIUIEKCHBIX COSIMHEHHUH 30J10Ta C KOOPAMHAIIMOHHBIMH
yyciaMmu 2 U 4, UX Ha3BaHUsS U COOTBETCTBYIOIIME 3HAUEHHS] KOHCTaHThI HecTolKkocTu. Kakoit u3
KOMILJIEKCOB U IMOYEMY UMEET HaUMEHbIIIee 3HAaUeHIE KOHCTaHThI HecTolkocTu? Kakoe
MIPOCTPAHCTBEHHO-TEOMETPUUECKOE CTPOCHUE UMEIOT KOMILIEKCHI 30/10Ta (+1) u 301moTa (+3)?

129. C kaxoil 11eJ1bI0 TPOBOIAT TajibBaHUUECKOE 30JI0ueHHe u3aenuit? [louemy npu sTom
npuMensiercs pactBop komiuiekcHoro coenuuernss K[AU(CN)2]? 30510To BbIeISETCS IPH TOM Ha
KaToJe Win Ha aHojie? Ha moBepXHOCTh u3aenus miomaapio 50 cM2 ObLTI0 HAHECEHO 30J10TO
METO/IOM rajibBaHorIacTuku. CKOJIBKO BpeMeHH IpoBoauIIcs diekTposu3 pactsopa K[AU(CN)2]
npu cwie Toka 10 A, ecrnu TosuHa NOKpbITUs coctaBuia 0,1 Mkm?

130. 3010TO OYEHB MIACTUYHO: U3 OJTHOTO I'PaMMa 30JI0Ta MOKHO BBITSIHYTh MPOBOJIOKY
JUTMHOH 3,5 kM. Beraucnure: a) muaMeTp Takoi MPOBOJIOKH; 0) YUCIO aTOMOB, PACIIOIOKEHHBIX IO
JMaMEeTPy; B) KaKOE€ YKCIIO aTOMOB COJIEP>KUTCS B OJJTHOM MM ITPOBOJIOKH.

131. 1515 'oBeUPHBIX U3ACTUH, 3yOHBIX TIPOTE30B M AJICKTPOKOHTAKTOB HCIIOJIB3YIOTCS
crutaBbl 30510T0. Coziep kaHme 30J10Ta B CIUIABE MOKa3bIBaeT mpoba. J{s ycTaHOBICHUS TPOOBI ABYX
criaBoB B3sutn 18,24 mr mepBoro u 16,52 Mr BToporo; mociie 00pad0TKH a30THOM KUCIIOTOH MacChl
OKazauch paBHbl 13,68 mMr u 9,63 mMr coorBeTcTBeHHO. OnpeieuTe npody MepBoro 1 BTOPOro
cruiaBa?

132. IlpuBeauTe Ha3BaHMsI, CAMBOJIBI, JIEKTPOHHBIE (JOPMYIIBI AaTOMOB M 3HAYCHUS
paanyca aToMOB JIaHTaHOUI0B. Kak Ha3bIBaeTCA SBJICHHE YMEHBIICHUS Pauyca aTOMOB ITHX
AJIEMEHTOB M KaK OHO OTPa)KaeTcsl Ha CBOMCTBAX: a) CaMHUX JAHTAHOUI0B; 0) MOCIEAYIONUX 32
HUMHU 3JIEMEHTOB LIECTOro nepuoaa?

133. O6bsacHUTE TPUYNHY CXOACTBA XUMUU JIaHTaHOUI0B. [IpuBeanTe Ha3BaHUs
9JIEMEHTOB — JIAHTAHOUIOB M uX coequnenuii: Sm, Dy, Lu, Nd(OH)3, Ce2(S04)3, Th203, Ho
(NO3)3, YbPO4, NaLa(S04)2, K4[Ce(SO4)4]-2H20

134. Cxo1cTBO JTaHTAHOUIOB OOBIYHO OOBSICHSIOT TEM, UTO: 1) BCE OHM BXOJIAT B OAHY U
Ty ke rpymnmny [lepuoanyeckoit cucTeMsr; 2) 1Ba BHEITHUX YHEPTeTUUECKUX MOAYPOBHS UMEIOT
OJTMHAKOBOE 3JIEKTPOHHOE CTPOCHHE; 3) OpOUTAITH, KOTOPBIE 3AMOIHAIOTCS dekTpoHamu (4f),
9KPaHUPOBAHBI IByMs BHEITHUMH CJIOsIMHU (50 1 6S); 4) aTOMBI OJIM3KH 10 pa3Mepam; 5) aTOMbI
UMEIOT OJTM3KUE HOHU3AIMOHHbBIE TTOTEHIMANbI. Kakue 13 3 TUX MpUYHH MepBUYHBIE, a KaKHe
BTOpPUYHbIE?

135. KakoBbI 00111M€ 3aKOHOMEPHOCTH HaXOK/IEHUS JaHTaHOUIOB B npupoje? Kakoit u3
HUX SBIIAETCS UCKYCCTBEHHBIM 3JIEMEHTOM U KaK €ro Mmoyydaror?

136. JlanTaHOUABI MOTYYAIOT U3 (PTOPUIOB UIU OKCUIOB KATbIHI-TEPMHUUECKUM
BOCCTaHOBJIeHHEM. Ha mpuMepe nonydeHust HeoauMa MPUBEAUTE TEPMOAMHAMUYECKOE
o0ocHoBaHue ATOro MeTo/1a. OOBSCHUTH, MOYEMY JIAHTAHOU Bl HE TIONYYAIOT JIEKTPOXUMUYECKIM
BOCCTaHOBJIEHUEM U3 PACTBOPOB COJIEH.

137. Yemy paBHBI 3JIEKTPOIHBIEC TOTEHIIMABI JIJAHTAHOUIOB, B KaKOI YacTH psaa
HANPSDKEHUH OHU PACTIONOKEHBI M KaK B CBSA3H C TUM OHU B3aWMOJICHCTBYIOT C KUCIOTaMH,
nienouamu, Bojoi? Kakoe cBONCTBO TaHTAaHOUIOB HA3BIBAETCS MHUPOGOPHOCTHIO U TIPH KaKUX
YCIIOBUSX OHO MPOSIBIISAETCS?

138. [ToueMy 17151 TaHTAHOUIOB B COSAMHEHHSIX XapaKTepHA CTENEHb OKUCIeHUs +37
ATOMBI KaKHX JJAHTAHOHUIOB UMEIOT B COSAMHEHHSIX TaKXKE CTEIIEHU OKUCIEHUS +2 u +47
[TpuBecTH MpUMEPHI COOTBETCTBYIOIINX COSTUHEHUH.

139. Kak u moueMy U3MEHSIOTCSI CBOMCTBA OKCHIOB B psaay oT Ce203 no Lu203,
pacTBOpUMOCTh ¥ cuiia ocHoBanuil B psiay ot Ce(OH)3 no Lu(OH)3?

140. TTokaxxute ypaBHEHUSIMHU peakiuii: a) ocHoBHbIe cBoiicTBa Ce203 u Ce(OH)3; 0)
amdorepnocts CeO2 u Ce(OH)4; B) okucnutenbHbIe cBoMicTBA coenuueHui repus (1V).

141. 3HaueHne OKUCIUTEIBHO-BOCCTAHOBUTENILHOTO MOTEHITHaNIa Tonypeakuuu Ce4+ + e
= Ce3+ paBHo 1,44 B. Kakue U3 coeAMHEHUN MOTYT OKUCISITh HOHBI Ce3+, a kakue
BOccTaHaBIuBaTh HOHBI Ce4+: a) konnentpuposannas HCl; 6) FeSO4; ) H202; r) KMnO4 B
Kucion cpene? Hanuimure ypaBHEHUs! peakiuid.

142. T'unpoxcun uepus (111) okucnsiercs KUCIOPOIOM BO3yXa J0 TUAPOKCUAA LIepUs
(IV). Kak B3auMOeiCTBYET MOJYYCHHOE BEIIECTBO ¢ KOHIIEHTPUPOBAHHON COJISTHON KHCIOTOM 1
noauaoM kanus B cpene H2SO4? Hanummre ypaBHEHUS peaKIlHii.

143. [IpuBeauTe Ha3BaHUS U CUMBOJIBI AKTUHOUI0B. Kakue u3 HUX MPUCYTCTBYIOT B



3eMHOH KOpe, a KaKue MOMy4YaloT UCKYCCTBEHHBIM MyTéM? B uéM cocTOuT 0COOEHHOCTH
AJIEKTPOHHOI'O CTPOCHHS aTOMOB akTHHOM10B? Kakue u3 HUX 1O 3JIEKTPOHHOMY CTPOCHHIO aTOMOB
U XUMHYECKUM CBONCTBAM CXOJIHBI C JIAHTAHOMIaMH, a Kakue — ¢ 0-31eMeHTamu’?

144. C kakuM U3 aKTUHOMJIOB CBSI3aHbI TAKUE BKHBIC ATAIbl PA3BUTHUS HAYKU U TEXHUKHU
KaK OTKPBITHE PAJMOAKTUBHOCTH, CO3/IaHHE aTOMHOT'O OPYKHSI U OCBOCHHE aTOMHOM YHEPTUU ISt
MUPHBIX 1IeJIeii? B kakoMm BUJE 3TOT 3JI€MEHT HaXOUTCS B IPUPOJIE, M KaK €ro MOJIy4yaroT B
METaJUIM4e€CKOM BUIE?

145. HanumuTe ypaBHEHUS pEaKINil, KOTOPBIE UCIIOIb3YIOTCS B TEXHOJIOTUHU TOJIYUCHHS
ypaHa u3 npupoaabix coequnenunii: U308 — UO2(NO3)2 — UO3 — UO2 — UF4 — U

146. Oxcun ypana (1V) B3aumMoieicTBYeT ¢ KOHIEHTPUPOBAHHONW CEPHOM KUCIOTOM C
oOpasoBanueM cyiabdara ypana (1V), a KOHIEHTPUPOBAHHOK a30THOM KUCIOTON OKUCIISACTCS,
o0pasys uutpat quokcoypana(VI) — aurpar ypanuna. Hanummre ypaBHEHHS COOTBETCTBYIOIIMX
peaKIui.

147. Okcun ypana (V1) Bzaumoneticteyer ¢ HCI, H2SO4 u ¢ HNO3 ¢ o6pa3oBannem
couteii katnona UO22+ (katroH ypaHnmia), a npu civiaBiaeHuu ¢ NaOH — ¢ oOpa3oBanueM ypaHara
(V1) narpus. Hanumure ypaBHEHUS peaKIIHid.

148. Kak skcnepuMeHTaibHO J0Ka3aTh, uTo U308 gBisieTcss ABOMHBIM OKCHJIOM
UO02-2U03? Kak MOKHO 3amucaTh (hOpMYITy 3TOTO BEIISCTBA B BHJIC COJIH?

149. Yem oTIM4arOTCs MO0 OCHOBHO-KUCIOTHBIM cBOMcTBaM okcuibl ypana UO2 u UO3?
Yewm sBasercs U308 — okcumoM mian coiipio? Hanuimre ypaBHEHUS PeaKMi, HUTFOCTPUPYIOLINE
csorictea UO2, UO3, U308.

150. Ogno u3 coenunenuit ypana ¢ ¢ropom mnpu 56 °C nepexoaut u3 TBEPAOTO
cocrosiHus B razooopaznoe. [Ipu 100 °C u naBnennn 98 klla 50 r aToro raza 3anumarot 00béM 4,5
1. Ycranosure popmynny coequHeHus. Kakoe npaktudyeckoe 3HaY€HHE UMEET 3TO COeUHEHHE?

151. 'ekcadTopua 1 rekcaxjaopuja ypaHa TUIpOTH3YIOTCs ¢ 00pa30BaHUEM rajo-
T€HOBOJOPOIHBIX KUCIOT M COEAMHEHUH, COJIEpKAIINX KaTUOH ypaHwia. Hanumure ypaBHeHU
peaxiuil THAPOIH3a.

152. OnummTe HaXOXKACHUE TOPUS B 3€MHOM KOpE, CITOCOOBI €ro MoTy4eHus, ero
CBOICTBa U MPUMEHEHHE TOPUS U ero coenHeHni. [louemy Topuit MoKeT ObITh HCIIOIH30BaH B
ATOMHOM 3HEpreTuke?

153. Kak nonmy4aroT He CyIIeCTBYIOIINE B MPUPOJIE TPAHCYPAHOBBIE TIEMEHTHI?
[TokaxkuTe Ha MpUMepax MOMyUYeHUs TUTYTOHUS, aMepULIns, KaTu(pOpHUS U eni€ OJHOrO JIeMEHTa
10 cCOOCTBEHHOMY BEIOODY.

154. [1ns Bcex 61aropoHbIX ra30B HAUIIKTE: 1) CUMBOIIBI U HAa3BaHHsI SJIEMEHTOB; 2)
aTOMHBIE HOMePa; 3) hopMyily BaJeHTHBIX JIEKTPOHOB; 4) palyChl aTOMOB; 5) HOHU3AIIMOHHbBIE
MOTEHIIUANbBL; 6) CTETICHH OKUCICHHSI B cCOeTMHEHUAX. OOBSICHUTE, TOUEMY 3TH dJIEMEHTHI, B
OTIIMYHE OT JIPYTHX T'a30B (BOAOPOA, a30Ta, KUCIOPOa U TaIOT€HOB), HE 00pa3yloT IBYXaTOMHBIX
MOJIEKYJL.

155. Yemy paBHO cojiepKaHUE KaXKIOTO OJaropogHOro ra3a B BO3AYyXe, KaK MX BBIICISIOT
U3 BO3JlyXa M MPOBOJIAT UX pa3zaenieHue? Beruncnure Teopetnueckuil 00bEM Bo3ayXa, KOTOPHIi
HeoOxoauM s monydeHus: a) 1 n remusi; 6) 100 m Heona; B) 1 M3 aprona, r) 100 M kceHOHa.

156. Kakue okcHJibl U KUCTOTHI 00pa3yeT KCEHOH, KaK UX MOTYYaroT U KaKOBBI UX
cBoiicTBa?

157. IlpuBeauTe NpUMepbl KCEHATOB U EPKCEHATOB, OMUIIUTE UX MOJYyYCHHUE U
cBoiicTBa. Hanmummre ypaBHeHUs peakIinii KceHata u epKceHara oapus ¢ pa30aBIeHHON U
KOHI[EHTPUPOBAHHOH COJISTHOW KHUCIOTOM U UX pa3NoKEHUs IPU HArPEBaHUU.

158. Kak MOXHO OOBSICHUTH CTPOCHHE MOJICKYJ COeIMHEHUN KceHoHa: XeF6 — ok-
tasapudeckoe, XeO4 — rerpasdapuueckoe, XeF4 — popma mmockoro kBaapata, XeF2 — nuHeliHas
dbopma?

Bormpocs! k 3k3aMeHy 10 UCIUTUTHHE

1. Penkue anemeHThl. PaccestHHbBIE AlIEMEHTBI. 3HAYEHUE PEIKUX DJIEMEHTOB U UX
COEIMHEHUH ISl COBPEMEHHOW HAYKU U TEXHUKH.

2. Xumudeckue u (pU3UKO-XUMHUIECKHNE METO/IbI OTIPEICTICHUS PYOUAMS U 11E3Us,
OCHOBaHHBIC Ha UX XMMHYECKUX CBOMCTBAX M SJIEKTPOHHOM CTPOCHUHU aTOMOB.



3. Xumudeckue u (HU3NKO-XUMUIECKIE METO/IBI OIIpeieTIeH s cepedpa u 30J10Ta,
OCHOBaHHBIC Ha UX XMMHUYECKHUX CBOMCTBAX U 3JIEKTPOHHOM CTPOCHUU aTOMOB.

4. OcoOeHHOCTH KOOPIMHAIMOHHON XUMUU cepedpa U 30JI0Ta.

5. Xumudeckue u (HU3MKO-XUMUIECKUE METO/IbI OIIpeIeTICHIs OepIILINs, OCHOBAHHBIE
HA €r0 XUMHUYECKUX CBOMCTBAX U 3JIEKTPOHHOM CTPOCHUU aTOMA.

6. XuMudeckue u (HPU3MKO-XUMUIECKIE METO/IBI ONPEICICHHISI TAJLTUS, HH]IUS, TaJUTHS,
OCHOBaHHBIC Ha X XMMHUYECKHUX CBOMCTBAX M 3JIEKTPOHHOM CTPOSHUU aTOMOB.

7. Xumudeckue u (HU3MKO-XUMUIECKUE METO/IbI ONIPEICTICHUS HTTPHS, JAHTaHA U
AKTUHUS, OCHOBAaHHBIC HA MX XUMHUYECKUX CBOMCTBAX U AJIEKTPOHHOM CTPOCHHH aTOMOB.

8. Xummndeckne 1 (PU3HKO-XUMUIECKHE METOIbI OMPEICICHHS TAHTAHOUIOB,
OCHOBaHHBIC Ha UX XMMHYECKHX CBOMCTBAX U 3JIEKTPOHHOM CTPOCHUU aTOMOB.

9. OcoOCHHOCTH KOOPAUHAIMOHHOM XUMHUH JJaHTAaHOMIOB.

10. Ocobernoctu Y ®D/BUjI CIIEKTPOB KOMIUIEKCHBIX HOHOB JIAHTAHOUIOB B BOJHOM
pacTBope.

11. Xumudeckue U GU3HKO-XUMHYECKUE METO/IbI OTIPE/ICIICHUST aKTUHOUIOB,
OCHOBaHHBIC Ha UX XUMHYECKHX CBOMCTBAX U 3JICKTPOHHOM CTPOCHUU aTOMOB.

12. OcobeHHOCTH KOOPAMHANMOHHONW XUMHHW ypaHa, HEITYHHS U TUTYTOHHS.

13. Xumudeckne U GU3HKO-XUMHYSCKHAE METOIBI OTIPE/ICIICHUS TepPMaHUsl, OCHOBAHHBIC
Ha €r0 XUMUYCCKUX CBOMCTBAX W AJICKTPOHHOM CTPOCHHH aTOMa.

14. Xumudeckne U GU3HKO-XUMHYECKHE METO/IbI ONIPE/ICIICHUS TUTaHA, IINPKOHHSI,
radHUSI OCHOBAaHHBIC HA MX XUMHUYECKUX CBOWCTBAX M AJICKTPOHHOM CTPOCHHH aTOMOB.

15. Xumuueckue u (PU3NKO-XUMHUECKUE METOIbI ONIPEIICIICHUS BaHAHsI, HUOOWMS,
TaHTaJla, OCHOBAHHBIC HA MX XUMHUYECKUX CBOMCTBAX U 3JICKTPOHHOM CTPOCHHH aTOMOB.

16. Xumuueckue v (HPU3UKO-XUMHUUECKUE METO/IbI OTIPEICIICHUS] MOIMOICHA 1
BOJIb(hpaMa, OCHOBaHHBIC HA UX XMMUYCCKHX CBOMCTBAX M AJIEKTPOHHOM CTPOCHUH aTOMOB.

17. OcoOeHHOCTH KOOPANHAIIMOHHON XUMHH MOJIUOICHA U BOJIb(ppama.
['eTepomnoIuKUCIOTHI.

18. Xumuueckue u GU3NKO-XUMHUECKHUE METO/IbI OTIPE/ICIICHUs TEXHEUNS U PEHUS,
OCHOBaHHbBIE Ha UX XMMHUYECKHUX CBOMCTBAX U 3JIEKTPOHHOM CTPOEHUU aTOMOB.

19. OcobeHHOCTH KOOPAMHALIMOHHON XUMUU TEXHEIUs U peHus. KnactepHbie
MOJIUSIIEPHBIE KOMILIEKCHI.

20. Xumnueckue U GU3NKO-XUMHUYECKHE METOIBI OTIPEIeNIeHNs TUTATUHOBBIX METAJUIOB,
OCHOBaHHbBIE Ha UX XMMHUYECKHUX CBOMCTBAX U 3JIEKTPOHHOM CTPOEHUU aTOMOB.

21. OcobGeHHOCTH KOOPAMHAIIMOHHONW XMMUHU TUTATUHOBBIX MeTallIoB. M3omepus
KOMILIIEKCOB.

22. OU3UKO-XUMUYECKUE METO/IbI ONPEIeTICHUS] HHEPTHBIX Ta30B, OCHOBAHHBIE HA MX
XUMHYECKHX CBOMCTBAX M 3JIEKTPOHHOM CTPOSHUHU aTOMOB.
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