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METOIUYECKHE MATEPHAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMUPOBAHUA KOMIIETEHIIUM

NEPEYEHDb YUYEBHBIX 3AJIAHUI HA AYIUTOPHBIX 3AHATUAX

Tema. 1. OcnoBHble 3akoHbl xumuHu. [lepumogmueckasi cucrema .M. MenaesieeBa.
CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB

1. [Tonb3ysAch mepuoaUYEeCcKOi TaONHIIeH, TalTe XapaKTePUCTUKY XUMUYECKOMY AJIEMEHTY
Ne5 no nnany:

a) Ha3BaHHE XUMHUYECKOI0 AIEMEHTa, €ro CUMBOJ;

0) oTHOCHUTEIIbHAsI aTOMHAs Macca (OKPYTJIEHHO /10 LEJI0r0 YUCTa);

B) 3apsia Apa aToOMa;

T') YKCJIO MPOTOHOB U HEUTPOHOB B SI/IPE aTOMa;

1) 00IIIee YHCIIO AJIEKTPOHOB;

€) HOMep NepHo/ia, TPYIIIbl, B KOTOPOM PACIIOJIONKEH XUMUYECKUN HIIEMEHT.

2. BeruucianTe MaccoByr0 1010 BOAOpOaa B XuMu4ueckou popmyie NaH.

3. MaccoBble 1071 MEIU U KUCJIOpOJa B OKCHJIE MEAM COOTBETCTBEHHO paBHBI 88,8% u
11,2%. YcranoBure mpocrteiiinyto ¢GopMyIly BellecTsa.

4. Onpenenurte NOPsIKOBBIA HOMEpP, Ha3BaHHE, OTHOCUTEIIbHYIO aTOMHYIO MacCy 3JIEMEHTa,
Haxozsuerocs B 3-M nepuoze, 3-m pany, IV rpynme.

5. a) JlaiiTe XxapakTepUCTUKY XMMHUECKOTO 3JIEMEHTA aJIOMUHUS HA OCHOBAHHUH €TO
MOJIO’KEHUS B IEPUOAMYECKOM cCTeMe U CTPOCHHUS aTOMA.

0) Hanumure ypaBHeHUe peakliiy, NOTBEPKIAIOLIEE XapaKTep OKCUIa JaHHOTO

JJIeMEeHTA.

Tema 2. CBoilicTBa pacTBOPOB. JJIEKTPOJIUTHYECKAS THCCONMAIHUS.

1. Kakue BemiectBa, (hopMyIlibl KOTOPHIX MPUBEIEHBI HUXKE, MOJBEPraloTCs THIPOIU3Y: a)
CaS0a, 6) AgNOs3, B) K 2CO3? YkaxkuTe XapakTep cpelibl pacTBOPOB YKa3aHHBIX BEUIECTB MPHU
UX THAPOIIHU3E.

2. KakoBa Mmacca conu, obOpa3zyromieiics npu B3zaumojnercteuu 200r 2%-ro pactBopa
ruapokcua Hatpus ¢ 200 r 10%-ro pacTBopa COJIISIHOW KUCIIOTHI?

3. Jlokaxkxute CBOMCTBA KUCJIOT Ha ipuMepe opTohochOpHO KUCITOTHI. 3alHIINTe
yYpaBHEHUS PEaKIUil B MOJICKYJISIPHOM U B MOHHOM BHJIC.

4. Ipu B3aumoerictBun 168 r ruapokcua Kanus 1 pactBopa cynbdara meau (1) maccoi
200 r, B kotopom 0,08 MaccoBbIX J10JI€H COJIM, BBITAAAET 0cagoK. Onpenennure Maccy Ocajika.

5. lokaxxute cBolicTBa cojieil Ha npumepe xyopuaa meau (II). 3anumure ypaBHeHUS
peaxiuii B MOJIEKYJISIPHOM U B MOHHOM BUJIE.

Tema 3. OkHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKLIUH.

1. Onpenenure CcTENEHW OKUCICHHS AeMeHTOB B coeauHeHusnx: CroOs, CrSO,4, NayCr,0Oy,
Cr, CrOs, CI’(NOg)3?

Kaxkue u3 3TUX COeTMHEHUH SBIISIFOTCS 32 CUET XpoMa:

a) TOJIBKO OKUCITUTEISIMU;

0) TOIbKO BOCCTAaHOBHUTEIISIMH;

B) TIPOSIBJISIIOT JIBOMCTBEHHOCTh OKUCIIUTEIHFHO-BOCCTAHOBUTEIHHBIX CBOHUCTB?

2. CocraBbTe ypaBHCHHUS PEaKIMi, COOTBETCTBYIOIMX CXEMaM:
a) CuS + O, — CuO + SO,
6) Mg + H,SO, — MgSO4 + S+ H,0



B) NaHCO3 + NaOH — Na,CO;3; + H,0

F) PC|3 + C|2 — PCls

) Na,O + Cl,0; — NaClOq

Kakue us atux peaKHI/Iﬁ SIBJISIFOTCS. OKMCIUTEIbHO-BOCCTAHOBUTEILHBIMU ? I[J'Iﬂ Ka)KI[Oﬁ
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHON pCaknuuu COCTABbTC BHGKTPOHHBIﬁ GaﬂaHC.

3. Hnsa xnopuna menu (1) npuBeauTe Mo Be peakiuu, MPOTEKAIOIIHE:

a) C IBMCHEHUEM CTETICHEH OKUCIICHUS;

0) 6e3 U3MEHEHHUS CTETICHEH OKUCIICHHUS.

[IpuBeauTe i yKa3aHHBIX BAMU PEAKIIHH, T/I€ TO HEOOXOUMO, HIEKTPOHHBIN OanaHC U

VOHHBIE YPABHEHUS PEAKIIMM.

4, Cepy maccoit 12,8 T OKHCIWIM JOCTaTOYHBIM KOJMYECTBOM Kucioponaa. IIpoaykr
OKHCJICHUSI Cepbl MPOMYCTHIM 4Yepe3 M30BITOK TUApOKcHaa Kamus. K momydeHHOMY pacTBOpY
IPWIWIM PacTBOP XJopuaa Kanpius. OnpeennTe Maccy BBIMABILIETO 0CAIKA.

Tema 4. O0mas XapaKTepUCTHKA MeTAIOB H HEMETAJLJIOB.

1. T'me B mepuoOaUYECKON CUCTEME PacIoiararoTcsi METaJUlbl, U, KaKOBbl OCOOCHHOCTH HX
CTpOEHUS?

2. 3anumuTe YpaBHEHHS PEaKIUid, TO3BOJISIONIUX OCYIIECTBUTH MPEBPAIICHUS:

Ca + 0, — Ca0 + H,0O — Ca(OH),; + CO, — CaCO3'—CO;

3. Paccmotpute anexTponm3 pacTBopa cyibdarta kenesa (M) B HEWTpalbHOU cpeje.
Boeluucnure cKOJbKO JI. KUCaopoAa (H.y) BBIIECIUTCS Ha aHOJAE, €CIM Ha KaToTe OTJIOKUIOCH 5,6
T. )Kenesa.

4. CocraBbTe YpaBHEHHS pEakiMii B3aUMOJEHUCTBUS HATPUS, MAarHUS WM AITIOMHUHHUS C
COJISTHOW KUCJIOTOM. PaccumTaiiTe, B Kakoi U3 TpeX peakiMii BBIICTUTCS OOJIbIIE BOJOPOAA, €CIU
KaK]IbIIl METAJIJT B35ITh KOJIMYECTBOM BEIIECTBA 1 MOJIb.

5. Hanmmure MoNEKyNsipHbIE YpaBHEHHsSI PEaKIUH JJisi OCYIIECTBICHUS CIEAYIOIINX
IIPEBPALLCHUN:

Fe°— Fe?* — Fe°

CocTaBbTe CXEMBbI AIEKTPOHHOTO OalaHca.



3aoanusn 011 meKyuie2o KOHmpons

HNHauKaTophl JOCTHKEHUSA:

OIIK-2.2. Vcnonb3yeT OCHOBHBbIC (U3NKO-XMMHUYECKHE M XMUMHUYECKHE METOAbl aHalu3a s

pa3paboTKu, HCCIEIOBAaHUNA U
UCIIOJIb3YEMOTO ChIPhS

SKCIICPTU3BL

IpoaAYKIUH 06H.[CCTB€HHOFO IIUTaHUA U

Komnnexkm 3a0anuil 0na KOHmMpoavHoOU padbomut

Pa3nes 1. OcHOBBI HEOPraHNYeCcKOH XUMHUH

Tema 1. OcHoBHbIe 3ak0HbI XuMuH. [lepuoanyeckas cucrema /.. Menneneea. Ctpoenue

M CBOMCTBA HEOPraHu4eCKMX BEeIeCTB

3adanue 1. BeibepuTe 0JMH IpaBUIbHBINA OTBET.

DHEPruio aTOMHBIX OpOUTasIeH B n+l
MHOTORJIEKTPOHHBIX aTOMaX XapaKTepu3yeT n+ ms
CyMMa... n+ mi
I+ mi
DJeKTpoHHas KOH(UTYpalusi BHEIIHETO 3d°4s’
3HepreTuyeckoro yposHs nona Fe2+ umeer | 39%4s’
BULL... 3d%4s?
3d°4s’
B mMonexyse Bogopoaa ocymecTBIsSeTCsI WOHHAs

CIEAYIOIIUNA TUI XUMUYECKOU CBS3HU. ..

KOBAJICHTHAs HCIIOJIAAPHAs

KOBAJICHTHAs MMOJIIpHas

Bonoponnas

Hauboiee cuiibHbIE OCHOBHBIE CBOMCTBA
MIPOSIBIISIET BEIIECTBO, JOpMYyIia KOTOPOToO. ..

LiOH

KOH

NH40H

NaOH

C KHCIoTaMU U 111eJI0YaMH B3aUMOJIEHCTBYET
OKCH[ ...

ANIOMUAHASA

Jlutng

Marsung

bopa

BanentHOoCTh aTOMAa — 3TO. ..

YHUCJIO XUMHUYCCKUX CB?ISGfI, 06p330BaHHI)IX
JaHHBIM aTOMOM B COCOIMHCHHNU

YHCIIO DJIEKTPOHOB, HEIOCTAIOIIEE IS
MOJYYEHHUS JIEKTPOHHON KOH(DUTYpaLuu
OJIMDKaWIIero MHEPTHOTO Tas3a

YHCJIO OTAAHHBIX WU NPUHATBIX 3JICKTPOHOB

CTCIICHb OKHMCJICHHA aTOMa

B Monekyie cepoBoiopoia XuMudecKas
CBSA3b ...

KOBAJICHTHAsA HCHIOJIApHAA

JOHOPHO-aKICITOpHAA

Bonopoanas
KOBQJICHTHAsI TIOJISIPHAS
[Tpu B3aumoneiictBuu AI(OH)3 ¢ uz6eitkom | Al(OH),CI
HCI o6pazyercs comnb, popmyia KOTOPOHA. .. AIHCI,
Al(OH)CI,
AICl;
Uwci10 BaJIGHTHBIX DJIEKTPOHOB Y JIEMEHTA, 6
00pa3yrolero BeICIINNA THAPOKCH]T COCTaBa 7




H303, paBHo ... 5
4

DneKTpoHHask KOHPUTypaIys BHEITHETO 3d°4s’

HHEPreTUYECKOT0 YpoBHs HoHA Fe2+ nmeer 3d°4s”

BU/I. .. 3d%4s°
3d°4s°

MakcuMaabHO BBICOKOE 3HAYeHHE TJIaBHOTO | 5

KBaHTOBOTO YMCJIa OCHOBHOTO COCTOSTHHSI 6

aToMa cepeOpa paBHO... 7
4

Onpenenurte NEKTPOHHYIO KOH(DUTYPAITHIO 15°25°2p°®3s°3p°

nona AI** 15%25%2p°®3s°3p°
15%25°2p°®35%3p®4s"3d™
15%25%2p°®3s23p°
15%25%2p63s%3p*

ATOMHasi eTUHUIIA MACCHI (a.€.M.) - 9TO: 1/12 maccel aTroma yriepoja
Macca 0JTHOTO aToMa yriepoJa
1/100 maccel aTomMa yriaepoja
Macca yriiepojia o OTHOIIEHHUIO K Macce
aToMma BOJOpOAa

3aoanue 2. OTBETHTE HA CIEIYIOIINE BOIPOCHI.

1. CocraBbTe 271€KTpOHHO-Tpadudeckue GopMyIbl Il ciaenyromux aemenToB: Li, B, N, F, Na.

2. CocTaBbTe CTPYKTYpHBIE (POPMYJIBI BCEX BO3ZMOKHBIX U30MEPOB reKCEHa, 1aiiTe UM Ha3BaHUS.

3. CocraBbTe IEKTpOHHO-Tpaduueckue GopMyIibl Ui cleayonmx 3emMenTos: Si, S, Al, P, Cl.

4. Hanumure nonHble 31eKTpoHHbIE Qopmyibl atoMoB yriaepoaa (C), kpemuus (Si) U TUTaHa
(T1). K kakomy cemeicTBY Mo (OPMHUPYIOUIMM 3JIEKTPOHAM OTHOCHTCS KaxXJblil M3 3THX
HJIEMEHTOB?

5. ¥V Kakux U3 3TMX MOHOB BHEUIHSS 3JIEKTPOHHAs 000J0YKa CXOJHA C BHEIIHEH 3JIEKTPOHHOMN
000JI04KOI HHEPTHBIX ra30B?

6. Kakue nonsl s3nementoB P, S u Cl onuHakoBbI 10 CBOEMY CTPOECHHUIO C aTOMOM aproHa?

7. Kak U3MEHSI0TCSl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB TPETHETO MEPHOJA
npu mepexojie OoT HaTpus K XJopy? OOBSICHUTE 3TO C TOUKHM 3PEHHS CTPOEHUS SJIEKTPOHHBIX
000JI04€K.

8. CKOJIBKO 2JIEKTPOHOB COZEPXkKAT B HAPY>KHOM CJIO€ CIEAYIOLIUE DJIEMEHTBI TPETHETO NEPUOAA:
Mg, Al, P, S, CI?

9. OIMHAKOBO JIM CTPOEHUE 3JIEKTPOHHBIX 000JIOUEK: a) Y MIOHOB XJIOpa U MOHOB Kanblius; 0) y
MOHOB HaTpus u 6poma?

10. SAnpo aroma conepxut 10 HEUTPOHOB, HNEKTPOHHAsA 000J0uKa — 9 anekTpoHOB. Kakoil 3To
sanemeHT? KakoBa amekTpoHHas opmysia 3TOro dJieMeHTa’?

11. Ompenenute 1mo QopmynaM BBICHIMX OKCHJIOB HOMEpa TIpYII, B KOTOPBIX HaXOAATCA
ANIEMEHTHI D, 00paszyromue crieayromue okcuasl: 920; 3203; 3205, 503.

12. Hanuimre mosiHble 3JeKTPOHHbIE (POPMYJIIbl ATOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMEpaMHU
18, 19 u 21. Kakue 310 3mements? Ha3zoBute Qopmupyromme 371eKTpOHBI aTOMOB 3THX
JJIEMEHTOB.

13. Haiigure B mnepuoguvecKod TaOIUIlEe DJIEMEHT, HMEIOMIHMA KOH(UTyparuio BHEUTHEH
3JeKTpOHHOU 000J10uKkn 3d54s2. Kakoit 310 snemMeHT? 3amuiiuTe €ro MOJTHYI0 JIEKTPOHHYIO
bopmyy.

14. Ha3oBuTe BO3MOKHBIE 3HAYEHUS BCEX YEThIPEX KBAHTOBBIX YMCEN AJI KaKIOI0 U3 YEThIpeX
3JIEKTPOHOB OEPUILITHSL.



15. CkoMbKO HECMapEeHHBIX DJIEKTPOHOB MMEET aTOM Ka)XOTO M3 CIEAYIONIMX AJIEMEHTOB: Si,
Mg, Fe, T1? Kakoe MakcuMaiabHOE KOJUYECTBO SJEKTPOHOB MOTYT OTAATh 3THU JIEMEHTHI MPHU
OKHUCIICHUU?

16. HazoBuTe 31€MEHTHI, COOTBETCTBYIOIIHNE CIEIYIONINM XapaKTePUCTHKAM:

a) IIEeTOYHON METaJlT C BAJIGHTHBIM 3JICKTPOHOM Ha OpOUTaIH 5S;

0) HEeMeTaIlJIbl C BAJICHTHBIMH 3JIEKTPOHAMH Ha OpOUTanu Sp.

17. CkoapKO M KaKue 3HAYCHHS MOXET NMPUHUMATh MAarHUTHOE KBAHTOBOE 4WCIO ml mpu
opbutansHOM KBaHTOBOM yncie 1 =0; 1 u 2?

18. Ha ocHOBe MepHOIUYECKOTO 3aKOHA ONPEIETUTEe, KAaKOW U3 MEPEUYUCICHHBIX aTOMOB UMEET
HauOOJBIIIYIO YPHEPTHIO HOHU3AIINH, a KaKOI

nanmensbInyio: Al, Mg, P, Ar, S?

19. Kakue nonbl Mbimbsika (As) u ceneHa (Se) UMEIOT OJMHAKOBOE AJIEKTPOHHOE CTPOCHHE C
aToMoM kpunroHa (Kr)?

20. Kakue HOHBI 3JEMEHTOB BTOPOr0 NEPHOJA OAMHAKOBBI IO CTPOCHUIO HIIEKTPOHHOMU
000J104KH ¢ aTOMOM HeoHa Ne?

21. Halizute B mMepUOOMYECKON TaOJMIle SJIEMEHT, UMEIOUINI KOH(PUrypaluio BHEIIHEH
ANIEKTPOHHON o0osouku 5s25p4. Kakoit 310 snmement? 3anumure (OpMyNy €ro BBICHIETO
OKCHJIA.

Tema 2. CBoiicTBa pacTBOPOB. JJIeKTPOJIUTHYECKAS THCCOLMALIS.

3aoanue 1. Pervite KOHTPOJIbHBIE 331a4U:

1. Cxonpko rpammoB NaOH conepsxurcs B 40 M1 pacTBOpa ¢ MaccoBOM J10JIell paCTBOPEHHOTO
Benlectsa 32 % (= 1.35 r/mn)?

2. Cxonbko auTpoB 2.5 %-ro pactBopa NaOH ( = 1.03 r/mi) MokHO nipurotoButh u3 100 mi 3.5
%-ro pactBopa NaOH ( = 1.38 r/mmn)?

3. CkoJbKO TPaMMOB pacTBOpeHHOro BemiectBa cojaepkat 10 n pactBopa NaCl, eciu ¢ = 0.1
MOJIb/T?

4. Ckonbko rpammoB coiu AlCI3 copepsxutcst B 200 M pactBopa npu ¢ = 1 Mouib/a?

5. Ckonpko rpaMmmoB K2SO4 HeoOX0aUMO B3ATh JUIsl IPUTOTOBJICHUS 125 M1 pacTBopa ¢ ¢ =
0.15 monn/n?

6. CKOJIbKO MIJUTHIIUTPOB pacTBopa ¢ ¢ = 0.25 Mosb/i1 MOXHO mpUrotoButh U3 4 r CuSO4?

7. KakoBa maccoBast 1015 ( %) pacTBOPEHHOTO BEIIECTBA, MOJIYYEHHOTO PAacTBOpPEHHEM B 1 1
BOJIbI TpH H.y. 11.2 11 xsopucroro Bogopoaa?

8. Ckonbko rpammoB KCl conepxutca B 40 Mil pacTBOpa ¢ MaccoBO# J0jel pacTBOPEHHOTO
Benlectsa 32 % (= 1.35 r/mn)?

9. Ckonbko rpammoB CuCl2 Heo6X01UMO B35Th, YTOOBI IPUTOTOBUTE 250 MJT pacTBOpa C CIKB =
0.1 monb/n?

10. Ckonbko rpammoB Ca(OH)2 HeoOxoaumMo B35Th, 4TOOBI TPUTrOTOBUTE 10 11 pacTBOpa (CIKB =
0.2 monb/m)?

11. Ckonbko rpammoB K2SO4 cnenyer no6asuth k 450 r pactBopa ¢ MaccoBOW Jojei
pacTBOpeHHOro BemiecTBa 8 %-i TOM e coyid, 4TOObI MOJYyYUTh PACTBOP C MAacCOBOH Jloyiei
pacTBOpeHHOro BemiecTBa 12 %?

12. Cxonbko nutpoB pactBopa ¢ ¢ = 0.0025 Mo/ MOKHO TPUTOTOBUTE U3 56 T Ca3(P04)2?

13. Cxombko rpammoB 50 %-ro pactBopa Na2CO3 ( = 1.3 r/mMa) Hajgo B3STh, 4YTOOBI
IPUTOTOBUTH 2 JI pacTBOpa ¢ ¢ = 6 MOJIB/1?

14. Cxonbko MuumaauTpoB pactBopa Cu(NO3)2 (cokB = 0.2 MOJIB/T1) MOKHO TTPUTOTOBUTH U3 20
T 370 conu?

15. U3 10 kr 20 %-ro pactBopa npu oxyaxzaeHuu Boiaenuiocs 400 r conmu. KakoBa maccoBas
noiist ( %) paCTBOPEHHOTO BEIIECTBA OXJIAXKIEHHOTO pacTBopa’?

16. Cxonpko MHJLTHIIMTPOB pactBopa ¢ ¢dkB = 0.01 Momb/m MOXHO mpurotoButh u3 0.56 r
KOH?



17. Cxonbko Bojsl ciemyer nodaButh k 200 mur pactBopa H2SO4 ¢ coxB = 0.1 Moub/11, 9T0OBI
MOJYYUTh pacTBOP ¢ c3KB = (.02 mMonb/n?

18. Cmemamu 400 mn 1.2 M pactBopa H2SO4 u 600 mun 1.8 M pactBopa H2SO4. Kakoa
MOJIIpHAsi KOHIIEHTPAIHsI SKBUBAJICHTOB MOJIYYEHHOTO pacTBopa?

19. KakoBa maccoBas nomis ( %) pacTBOPEHHOTO BEIIECTBA, MOJYYECHHOTO PaCTBOPEHHEM B 11
BOJIBI ITpH H.Y. 12 11 xstopuctoro Bogopoza ( pacts. = 1 r/min)?

20. Ckonbko rpammoB KCl copepxures B 1 mit pactBopa ¢ C = 0.002 mosnb/n?

21. Cmemano 2 1 pactBopa KCl ¢ cakB = 0.5 mons/n u 0,5 1 pactBopa KCI ¢ c3kB = 2 Momb/1.
Bbruncnute MONSIpHYI0 KOHIIEHTPALMIO SKBUBAJIEHTOB BHOBb MIOJyYE€HHOT'O PacTBOpA.

22. Yemy paBHa c3kB 50 %-ro pactBopa cepHoil kucaotsl ( = 1.4 r/mm)?

23. CkonpKO TIpaMMOB ciexyeT pacTBopuTh B 250 © Boabl UId MOJY4YEHHs pacTBOpa,
conepskamiero 5 % 6e3BoaHOM cou?

24. Yemy paBHa MOJsIpHas KOHILIEHTpalUs pacTBopa, KoTopslil comaepkut 175.5 r NaCl B 3 1
pactBopa?

25. CKOJBKO IpaMMOB a30THOM KHCIOTHI coniepxkutcs B 300 mut pactBopa ¢ cokB = 0.2 MoJb/mn?
26. 1o kakoro oobema cienyer pa3daBuTh Boao# 2.4 1 pactBopa H2S04

C KOHIIEHTpamuer ¢ = 1.6 MoJb/1 11 MOJy4YeHHus pacTBopa ¢ KOHIEHTparuen cdokB = 0.25
MOJIb/11?

27. Ckonbko Boabl Hajno npubaButh K 500 M 20 %-ro pactBopa NaCl ( = 1.152 r/mi), 4To06bl
nonyuuts 4.5 %-it pactBop?

28. Ckonbko nutpoB 2.5 %-ro pactBopa NaOH ( = 1.03 r/mi) MoxHO npurotoButh u3 200 mi
35 %-ro pactBopa NaOH ( = 1.38r/mm)?

29. B xakoMm o6beme pactBopa ¢ ¢kB = 0.1 Monw/n cogepxkutcs 7.1 r Na2S04?

30. Cxomnbko rpammoB K2CO3 neobxoaumo juist npurorosienus 500 mi pactBopa ¢ c3kB = 0.25
MOJIb/T?

31. Insa npuroroBieHus pactsopa cynbdara meau (M) ucnonszoBanu 50 r conu u 450 r BOAbI.
Onpenenure MaccoByto oo cyibdara meau (II) B moayueHHoMm pacTBope.

32. KakoBa maccoBast gosis Hutparta kanus (KNO3) B pacTBope, 0JIyueHHOM MIPU PACTBOPEHUU
20 r conu B 180 r BoawI?

33. Bpluucnure Maccy pacTBOopa ¢ MaccoBOi aosel ruapokcuaa Hatpus B HeM 0,23, ecin i
MIPUTOTOBJIEHUS PACTBOPA UCIOJIB30BAIIN 4,6 T 1IETOYH.

34. Ilpu BeimapuBanuu 50 T pacTBOpa MOIY4YWIN 5 T' TBEPAOIO OCTAaTKa. BerunciuTe MaccoByro
JTOJIF0 PACTBOPEHHOI'O B PACTBOPE BEILECTBA.

35. K 150 r 5% pactBopa xynopuna HaTpus JOOABWIH 5 T TOW ke CONH. BBIYHCIUTE MacCOBbIC
JIOJIU BEIIECTB B HOBOM PacTBOpE.

36. 13 275 r 10% pactBopa auerata HaTpus Bbiapuiau 50 r Bojbl. Beruucinre MaccoByro 101110
COJIM B HOBOM PacTBOPE.

37. K 200 r 5% pactBopa xsopuna 6apust nod6asunu 10 T Toit ke conu. Beraucnure MaccoBbie
JIOJIU BEIIECTB B HOBOM PacTBOpE.

38. Ckonbko rpammoB noBapeHHOH conu NaCl mpunércs B3ate mis npurotosieHus 300 mi
BOJIHOTO pacTBopa ¢ KoHeHTpauueit 0,25 M?

39. Tpebyercss MPUTOTOBHUTH pacTBOp Maccoit 320 r ¢ MaccoBoil monel xmopuaa kamus 3%
paccuuTtaiite Maccy KCI u maccy Bojibl, KOTOpble HEOOXOAUMBI JIJIsl IPUTOTOBIICHUS PacTBOPA.
40. Hutpar xamust maccoit 10 r pactBoprim B Boje oo0bemom 150 mit. [ImoTHOCTH BoABI paBHa |
r/mit. PaccunraiiTe MacCOBYIO JOJIO COJIU B pacTBOPE.

42. 8 44,1 r BOABI pacTBOpUIIU 2 T TUZIpOKcHAa HaTpus. PaccuuTaiite Mmossipuyto noiato NaOH.
43. B Boze maccoit 100 r mpu Temneparype 25 ° C pactBopsiercs pocdar kamus K3PO4 maccoit
106 t. Paccumraiite maccy docdara kaius, HECOOXOIUMYIO sl MpurotoBieHus 20 T pacTBopa
docdara kamusi, HaCHIIEHHOTO Tpu Temmepatype 25 ° C.

44. B naGopatopuu UMeeTCsl pacTBOpP C MacCOBOM Joyiel cepHOM KUCIOTHI 5,5% (MI0THOCTD
1,035 r/mm). Onpenenure 06beM 3TOTO PacTBOPA, KOTOPBIA MOTPeOYeTCs AJIsi MPUTOTOBICHUS
pactBopa 0,25 M —H2S04 o6semom 300 mut.



45. Ompenenute MOJSPHYIO KOHIEHTPALMIO pacTBOpa, MOJIYYEHHOIO IPH PacTBOPEHUU
cyne(ara HaTpus Maccoii 21,3 r B Boge Maccoii 150 1, eciii MIIOTHOCTh MOJIY4€HHOTO pacTBopa
pasHa 1,12 v/ M

46. Omnpenenute Maccy HHUTpaTa HaTpus, KoTopas TpeOyeTcst IUisi NPUTOTOBJICHUSA 2 I
JELUMOJISIPHOTO pacTBOpa

47. Onpenenure MaccoBYIO IO a30THOW KUCHOTHI (B mporeHTax) B 4,3M pactBope HNO3
MJIOTHOCTH KOTOpOTo cocTariseT 1,14 r/mn

Tema 3. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE PEAKINH

3aoanue 1. ]Ins1 MOAUEPKHYTOTO 3JIEMEHTa ONpeAenuTe creneHb okucieHus. Ilo ¢dopmyne
COCIMHEHUS onpeaenuTe MaK coeTMHeHHS.

1. HNO2
2. BICI5
3. Fe203
4. H2SiO3
5. Cu20
6. KCIO3
7. SiH4

8. NaCrO2
9. HCIO2
10. Bi205
11. HI

12. KNO2
13. HCIO4
14. MgClI2
15. KCIO
16. NiO

17. As203
18. PbO2
19. CrCI3
20. CI207
21. AqCl
22. K2FeO4
23. Sn0O2
24. BF3

25. AICI3
26. RbF

27. CI20
28. Na2Zn0O2
29. KAIO2

3aoanue 2. Peakuun moHHoro oOMeHa. /laHbI BellecTBa, yYacTBYIOUIME B PEAKIMM HOHHOTO
obmena. CocTaBbTe MOJICKYJIIPHBIE 1 HOHHO-MOJIEKYJISIPHBIC YpaBHEeHHsI peakiuii. Paccunraiite
MbK BemiecTB, BCTYNUBIINUX B PEAKIIUIO.
1. FeCl3 + H3PO4
CaCl2 + Na2CO3
Cu(NO3)2 + H2S
CuSO4 + Na2S
ZnCl2 + K2CO03
AICI3 + Na3PO4
Na2S04 + BaCl2
Ba(NO3)2 + H2SO4

Nk WN



9. FeSO4 + (NH4)2S
10. Ag2S04 + NaCl
11. CaCl2 + AgNO3
12. NaOH + Al2(S504)3
13. Pb(NO3)2 + K2S
14. Pb(NO3)2 + HI

15. Ba(NO3)2 + Al2(S04)3
16. HCI + Cr(OH)3

17. NaOH + H2S04
18. NaOH + H3PO4
19. Ca(OH)2 + H2CO3
20. NH40H + HCI

21. AgNO3 + FeClI3
22. Ba(OH)2 + H2S0O4
23. (NH4)2S + HCI

24. NH40H + H2S04
25. Ca(OH)2 + HCI

26. Ba(OH)2 + HNO3
27. KCN + H2S04

28. H2S04 + Mg(OH)2
29. (NH4)2S04 + KOH
30. KCIO + HCI

3aoanue 3. PacctaBbTe KOX(P(HUIIMEHTHI B CXEMaX OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX PEAKIIUI
(cM. BapHMaHT), UCIIOJIB3YsI METO]T AIICKTPOHHOTO OanaHca.

OHpCI[eJII/ITe OKHCJIIMTECJIb U BOCCTAHOBUTCIIb U BBIYUCIIUTC MOJIIPHBIC MACChI UX SKBHUBAJICHTOB.
1. K2S03 + K2Cr207 + H2SO4 — Cr203 + K2504 + H20

2. KMnO4 + K2S03 + KOH — K2504 + K2Mn0O4 + H20

3. KMnO4 + HCI — MnCI2 + CI2 + KCI + H20

4. KMnO4 + Na2S + H2SO4 — MnS0O4 + S + Na2S04 + K2S04 + H20
5.12 + NaOH — NalO + Nal + H20

6. NaCrO2 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

7. FeSO4 + HNO3 + H2S0O4 — Fe2(S0O4)3 + NO + H20

8. Al + HNO3 + HCI — AICI3 + NO + H20

9. KBr + KBrO3 + H2S04 — Br2 + K2S04 + H206

10. K2Cr207 + HCI — KCI + CrCI3 + ClI2 + H20

11. HCIO4 + SO2 + H20 — H2S04 + HCI

12. P + HNO3 + H20 — H3PO4 + NO

13. CrCI3 + Br2 + NaOH — Na2CrO4 + NaBr + NaCl + H20

14. PbS + HNO3 — S + Pb(NO3)2 + NO + H20

15. Cu + KMnO4 + H2SO4 — CuS04 + MnS0O4 + K2S04 + H20

16. Cu20 + HNO3 — Cu(NO3)2 + NO + H20

17. CuS + HNO3 — Cu(N0O3)2 + NO + H2S04 + H20

18. K2Cr207 + Kl + H2S04 — Cr2(S04)3 + 12 + K2S04 + H20

19. HNO3 + Zn — N20 + Zn(NO3)2 + H20

20. MnO2 + 02 + KOH — KMnO4 + H20

21. Mn(NO3)2 + PbO2 + HNO3 — HMnO4 + Pb(NO3)2 + H20

22. FeS04 + KCIO3 + H2SO4 — Fe2(S04)3 + KCI + H20

23. MnO2 + KCIO3 + KOH — K2MnO4 + KCI + H20 2

4. K2Cr207 + H2S + H2S04 — S + Cr2(S04)3 + K2S04 + H20

25. H3AsO3 + KMnO4 + H2S04 — H3As04 + MnS0O4 + K2504 + H20
26. NaCrO2 + Br2 + NaOH — Na2CrO4 + NaBr + H20



27. FeS + HNO3 — Fe(NO3)2 + S + NO + H20

28. FeSO4 + K2Cr207 + H2S04 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20
29. Cr203 + KCIO3 + KOH — K2Cro4 + KCI + H20

30. Na2S03 + KMnO4 + H20 — Na2S04 + MnO2 + KOH

Tema 4. O01masi XapaKTepUCTHKA MeTAJVIOB H HEMeETaJJIOB.

1. Kakue u3 cneayromux B3sSThIX MOMAPHO BELIECTB MOTYT B3aUMOIEHCTBOBATh IPYT C Ipyrom?
1. AgNO3 + Cu =

2.ZnCI2 + Ag =

3. HgCI2 + Zn =

4. MgSO4 + Zn =

5.ZnS04 + Sn =

6. Al2(SO4)3 + Mg =

Bripaszutb npoucxosiue peakiuyu MOJIEKYJISPHBIMUA U HOHHBIMU YPABHEHUSIMH.

2. CocTaBUTh CXEMbl U HAMUCATh DJIEKTPOJHBIE PEAKIUH, MPOTEKAIOIINE B MEIHO-HUKEIEBOM
raJIbBAHUYECKOM 3JIEMEHTE CO CTaHAapTHbIMU djekrtpogamu. Beramcaute 3JIC  Takoro
HJIEMEHTA.

3. CocTaBUTh CXEMBl M HaIlUCaTh JJEKTPOAHBIE PEAKLMH, NPOTEKAIOUIME B TIaJIbBAHUUYECKUX
3JIEMEHTaX, B OJIHOM M3 KOTOPBIX LIMHK SIBJISIETCS KaTO/OM, a B IPYTOM — aHOJOM.

4. JKene3Has niuacTHHKa, BBIIEP/KAHHAs B paCTBOPE MEAHOIO KyIopoca, I10CJIE IIPOMbIBaHUS U
BBICYIIMBAHUS OKa3ajlach TsDKEJNee Ha 2 I' [0 CPaBHEHUIO C UCXOAHBIM BecoM. Omnpenenuthb
KOJIMYECTBO M€, BBIJIEJIUBILEHCS HA JKEJIE3HOU IIACTHUHE.

6. CocTaBUTh CXEMY M HAIlMCATh PEAKIMH SJIEKTPOAHBIX IPOLECCOB, MPOUCXOAAINIMX IPU
3JIEKTPOJIM3€E BOJHOTO pacTBOpa MeaHoro Kynopoca. Jlan meramt u pH cpenst (cm. Tad1.).

1. Ouenure BO3MOXXHOCTh KOPPO3UU JaHHOTO MeTaiuia. COCTaBbTE 3JIEKTPOXUMHUECKYIO CXEMY
KOPPO3MOHHOI'O TaJIbBAHUYECKOTO 3JIEMEHTA, 3alMIIUTE YpPAaBHEHUS aHOJHOM, KaTOIHOM U
CYMMAapHOW peakuuid Mpu KOPPO3UH MEeTaJLIa.

2. Ilpepnoxxure KaTOAHOE METANIMYECKOE IIOKPBITHE g JaHHoro mertamia. CocraBbTe
JNEKTPOXUMUYECKYI0 CXEMY OJJIEMEHTa, OOpa3ylollerocs IMpd HapyIIEHUH LEeIOCTHOCTU
IIOKPBITHSL, 3aIIUIINTE YPAaBHEHUs AHOJHOM, KATOJIHOU U CYMMapHOU PEaKLIUi.

3. Ilpemymoxure BapuaHT NPOTEKTOPHOM  3amMTHl  JaHHOro Mertamna. CocTaBbTe
JIEKTPOXUMHUYECKYIO CXEMY TAaKOM 3allUTHI, 3alMIIATE YPAaBHEHHUs AaHOJHOM, KaTOJHOM U
CyMMapHOM peakiuii mpu padboTe MPOTEKTOPHOM 3alTUTHI.

4. Tlpennoxure crnocod 3aeKTpo3amThl Metamia. COoCTaBbTE 3IIEKTPOXUMHUYECKYIO CXEMY
TaKOW 3alUThI, 3aNUIINTE YPABHCHHs aHOJHOW, KATOJHON W CyMMapHOW peakiuil mnpu padore
AIIEKTPO3AIIMTHI.

Howmep Meramn pH Homep Meramn pH
BapUaHTa BapHaHTa
1 Cu 10,0 16 Sn 10,0
2 Cu 8,0 17 Ge 5,0
3 Co 10,0 18 Ag 4,0
4 Fe 4,0 19 Cd 50
5 Pb 6,0 20 Pb 2,0
6 Bi 5,0 21 Fe 9,0
7 Zn 10,0 22 Cd 11,0
8 Ni 7,0 23 Co 4,0
9 Tl 10,0 24 Pb 6,0
10 Mn 2,0 25 Cr 5,0
11 Ti 7,0 26 Zn 6,0
12 Hg 3,0 27 Co 50
13 Pb 10,0 28 Fe 6,0




14 Ga 6,0 29 \Y 4,0

15 Zn 3,0 30 Mo 7,0

Kpurepun onenkn (B 6aj1ax):

- 20 6an0B BBICTABIISIETCS, €CITU O0YYAIONTUIACS BBITTOJHHUI PaboTy 0e3 OMMOOK M HEJI0YECTOB,
JOTYCTHJI HE 00Jiee OJJTHOTO HEAOYEeTa.

- 15 Gannos, eciu 00y4aromMiics BBIMOJHUI pabOTy MOJHOCTHIO, HO AOMYCTUJ B HEH He Ooee
JIBYX HECYIIECTBEHHBIX OIMIHOOK.

- 10 OGamnoB, eciu OOydYarOUIUICS TPABWIBHO BBIIOJIHAI HE MEHEe YE€M HaIlOJOBHUHY,
JIOTIYIIIEHA OJTHA CYIIIECTBEHHAs OIIMOKA U P STOM JIBE-TPU HECYIIECTBEHHBIC.

- 5 GawtoB, ecnau OOYYArOIIMICS BBITIOJHWII MEHBINE, YeM HAIOJIOBUHY WJIU COJCPKHUT
HECKOJIBKO CYIIECTBEHHBIX OITHOOK.

- 0 6aoB, eciii 00yJaromuKcs padoTy HE BBITIOIHUI.



3aoanusn 011 meopuecKozo peiimunza

NHaukaTopsl 10CTHKEHHUS:

OIIK-2.2. Vcnonb3yeT OCHOBHBbIC (U3NKO-XMMHUYECKHE M XMUMHUYECKHE METOAbl aHalu3a s
pa3pabOTKH, WCCICAOBAHUNA U
UCTIOJIb3YEMOTO CHIPhS

RBOoOo~NOA~WNE

OKCIICPTU3BI IMPOAYKIHH 06H.[CCTB€HHOFO IIUTaHUA U

Temamuxka ooxnaooe:

[Ipeamer u 3HaueHue XUMHUH. Poiap XMMuUM, Kak HAyKH, B COBPEMEHHOM MHpE.
Marepus u ee IBUKEHUE. YUEHHE O COCTABE BELIECTBA.

OTanbl pa3BUTHS YUYEHUHN O COCTaBE BEILIECTBA.

AnXUMUS KaK SIBI€HUE CPETHEBEKOBOM KYJIbTYpHI.

Mopenb atroma bopa - mepBast KBaHTOBasi MOZIEJIb ATOMA.

Bxutag pycckux y4eHbIX B pa3BUTHE HEOPIraHUYECKON XHUMUMU.
PacnpocTpaneHre XUMHUYECKUX 3JIEMEHTOB B IIPUPOJIE.

XUMHUYECKHUE MTPOLIECCHI B )KUBOU U HEXKUBOU IPUPOJIE.

Bakneiiye kjiaccbl 1 HOMEHKJIaTypa HEOPraHUYECKHUX BELIECTB.

0. Ilepunoauueckas cucrema snemeHToB. [lepuoanueckuii 3axon .. Menneneena.
1. Bonopoa. CoeauHenus, CBOMCTBa, MOJTyUYeHHE, HAXOXKCHUE B IIPUPOJIE.

12. T'anmorensl. CoeAMHEHUSI, CBOMCTBA, MOJIYYCHUE, HAXOXKCHUE B IIPUPOJIC.
13. Kucnopon. CoenuHeHus, CBOMCTBA, MONy4YeHUE, HAXOXKCHHUE B IIPUPOJIE.
14. Azot. CoenuHeHusi, CBOMCTBA, MOJYyUYCHHUE, HAXOXKIECHUE B IPUPO/IE.

15. Yrnepon. CoenuHeHusi, CBOMCTBA, MOTYYEHHE, HAX0XKICHHUE B IPUPO/IE.

16. O6mue coiicTBa MeTauioB. CIIIaBbI.

17. O6mue cBoiicTBa HeMeTaIOB. Kinaccudukarus coeTMHEHHMS.

18. Jlantanouabl 1 akTHHOUABI. CBOMCTBA, MTOJIYICHHE, HAXOXK/ICHUE B IIPUPOJIC.

UTepUM OLeHKH (B 0asl1ax):

[EEN

ITocTtaHnoBKa LieIM IOKJIaaa

3 - 11eJb YETKO COPMYIUPOBaHA U YOAUTEIbHO
000CHOBAHA;

2 - 1enb chopMyIUpoBaHa, HO He 00OCHOBAaHa,

1 - uens copmynupoBaHa HEUETKO,

0 - nenp He chopMyIHpPOBaHA.

CooTBeTCTBHE COACPKaAHUA
JOKJIaga 3asIBIICHHOU TeMe

3 - cozeprkanue JOKIaaa COOTBETCTBYET 3asBICHHON TeMe U B
MOJTHOM Mepe €€ PaCKpbIBAET;

2 - cojiepKaHue I0KIIA/a, 38 HCKITIOYEHHEM OT/IeTbHBIX
MOMEHTOB, COOTBETCTBYET 3asIBJICHHON TEME U B MIOJIHOM Mepe
€€ pacKpbIBACT;

1 - coxmepxaHue IOKJIaZa JIUIIb YacTUYHO COOTBETCTBYET
3asBJICHHOMN TeMe

CreneHns packpsITus
TEMBI.

3 — TemMa pacKphITa MOJHOCTHIO; TIPEICTABICH 0OOCHOBAHHbIH
00BEM HMH(pOPMALINY; U3TI0KEHUE MaTepHalla JIOTUYHO,
JOCTYTIHO;

2 — TeMa pacKphITa XOPOILIO, HO HE B IOJHOM 00BEME;
WH(POPMALIUH MIPEJICTABICHO HEOCTATOYHO; B OTJCIBHBIX
Cllydasx HapylleHa JIOTHKA B U3JI0KEHUHU MaTepualla, He COBCEM
JOCTYIIHO;

1 - packpsiTa Masast 4acTh TEMbI; TIOMCK HHPOPMAIINH TIPOBEIEH
MIOBEPXHOCTHO; B M3JI0KEHUU MaTepHalla OTCYTCTBYET JIOTHKA,
JOCTYIHOCTb.

Hcnonp3oBanue

2 - aBTOP MPEACTABIII JEMOHCTPALIMOHHBIN MaTepua u




ACMOHCTPAllMOHHOT'O
MaTrepuaia

MIPEKPACHO B HEM OPHEHTUPOBAJICS;
1 - ucnonb3oBancs B AOKIaAE, XOPOUIo 0pOpMIIeH, HO €CTh
HETOYHOCTH,

0 - mpencTaBlIeHHBIN 1EMOHCTPAIIMOHHBIN MaTepral He
WCIIOTH30BAJICS JOKIIATYUKOM MJTH OBLIT 0(hOpMIIEH TII0XO,
HErpaMoOTHO.

5 | Bnagenue HaydyHBIM U
CHEIMALHBIM aIapaToM:

3 - OKa3aHO BJIAJICHHUE CIICIIUAILHBIM aIlIapaToM;
2 - UCITIOJIb30BAHbLI 06H_ICHay‘-IHI:Ie U CrieouaJIbHBIC TCpMI/IHLI;
1 - moka3aHo BiazeHNEe 6A30BBIM aNMmapaToM.

6 | KauecTBO OTBETOB Ha
BOIIPOCHI

3 - OTBEUaeT Ha BOIIPOCHI;

2 - HE MOXKET OTBETUTH Ha OOJIBIIMHCTBO BOIPOCOB;
1 - He MOKET YETKO OTBETUTH Ha BOIIPOCHI;

0 - He MOKET OTBETUTHL HU HA OJHH BOITPOC

7 | YeTKOCTh BBIBOJIOB: 3 - IOJTHOCTBIO XapaKTePU3YIOT padoTy;
2 - HEYETKHUE;

1 - umeroTes, HO HE JIOKa3aHEI.

Uroro 6aiuios: MakCUMaJIbHBIN O0asur - 20

Temamuka 2pynnoevix u/uiu uHOUBUOYANbHHIX NPOEKMOEB:
NHIuKaTOpPHI 10CTHKEHUS
OIIK-2.2. Ucnonb3yeT OCHOBHbIE (U3UKO-XMMHUYECKHE M XMMHUYECKHE METOAbl aHalu3a s
pa3pabOTKH, WCCIAEAOBAaHUN W OKCHEPTU3Bl TMPOAYKIMK OOIIECTBEHHOTO TUTAHUSA W
UCIIOJIb3YEMOTO ChIPbS

Tema 4. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIUH.
1. Kakoii nporecc Ha3pIBa€TCS AIEKTPOIUTHUECKON JUCCOTHAINEN?
2. Yto Ha3bIBAIOT BOJOPOJHBIM U THAPOKCUIBHBIM HOKazaTenemM? KakoBbl UX 3HaYEHUS B
HEUTpaIbHOM, KUCJION U IIETOYHOU cpesax?
3. Kakwue 31ekTponuTsl Ha3pIBaloTcsa aMdorepHpIMA? Kak mponcxoauT ux aucconmarnys?
4. Kakas peakuus Ha3piBaeTcs ruaponu3oM? Kakue conu moaBepraroTcs THAPOIU3Y?
5. Kakue conu nojseprarorcst HEOOpaTUMOMY THAPONU3Y?

Kpurepun ouenku (B 6aj1ax):

bannel Conepxanue Crmauya otyera

5 6amnoB | Mcnone3yercs ¢dakTtuyeckas | BolcTyniaeHre  JOTMYHO — BBICTPOEHO.
uHpopmanuss. Unpen momHocthio | IlpeacraBienue uHpOopMaLuu
ONMMCaHbl M  packpbIThl. PaboTa | MOArOTOBIEHO,  MaHepa  M3JI0KEHHS
BKJIIOYAeT B ce0s 3 yMO3aKJIIOUEHHUs | MaTepuaiga  yAep)KMBaeT  BHUMAaHUE
(wnm 6oJee), MOTyUYEeHHBIE HA OCHOBE | ayauTopuu. Peub deTkasi, NCIONIb3YIOTCS
IIPOBEJICHHBIX MCCIEN0BaHUM. TEPMMHOJIOTHSI 110 TEME.

3 6an1a Hcnonb3yercs ¢daktuueckas | [IpencraBnenue OTHOCHUTEJILHO
uHpopmanus. Mien onucaHbl MOYTH | MHTEPECHO, HPUCYTCTBYIOT JIOTHYECKHE
MoJIHOCThIO. PaboTa BKIIIOYaeT B | EPEXO.bl, MaHepa U3JI0KEHUS
ce0st He MeHee 3-X YMO3aK/IIUeHUH, | MaTepuaia 00OBIYHO yAEPKUBAET
MIOJIyYE€HHBIX Ha OCHOBE | BHUMaHUE ayUTOpUHU. TepMUHOIOTUS HE
MIPOBEJIEHHBIX MCCIEIOBAHUN BCEr/la BEPHO MHTEPIIPETUPYETCS

1,5 6amna | Uadopmanmst — o Oonbmiedt gactu | BeicTymienue He  Bcerga  JIOTUYHO,
(dakTtuyeckass. Mnen — omucaHbsl He | MIPUBJIEKAaeT  BHUMaHUE  ayJUTOPUHU
IOJIHOCTBIO. YMO3AKJIIOYEHHsI €CTh, | OOJBIIYI0 4acTb BpEeMEHHU. TepMHUHBI 110
HO OHHM HE3HAUUTENbHbIE. TEME HCTIONB3YIOTCS PEAKO

0 6annoB | MInpopmanus HE HocuT | M3okenne wmartepuasia  pacKpbIBacTCs
(dakTuyeckoro xapakrepa. lueu | HelOrMYHO,  BHUMaHHE  ayJUTOPUH




HOCAT (parMeHTapHbIl XapakTep.
VYMo3aKkiIoueHUsT HE OTHOCITCI K
TEMaTHKe HCCIIeI0BATEIbCKOM
paboTHI

OTCYTCTBYET,
UCIIOJIb3YIOTCS

TEPMUHBI

1o TEME HE




METOIUYECKHE MATEPHAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMUPOBAHUA KOMIIETEHIIMI BO BPEMS ITIPOBEJIEHUA
MMPOMEXXYTOUYHOM ATTECTAIIAN

CTpyKTypa 3K3aMEeHAIIHOHHOI0 OMJ1eTa/32a4eTHOI0 3aJaHU S

IK3amenauuonHblil Ounem

Haumenosanue ouenounoz2o cpeocmea Maxcumanwvnoe
Konuuecmeo 6annoe
Bonpoc 1. [laTh XapakTepUCTUKY JIEMEHTA XJIOpA: MOJ0KEHHE 8

B MIEPUOJNUECKOMN CHCTEME, CTPOCHHE IEKTPOHHON 000I0UKHI
aToMa, pacrpeiesIieHue 3JIEKTPOHOB 110 KBAaHTOBBIM sTUCHKaM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI, CBOIICTBA OKCUIIOB U

TUAPOKCHJIOB.

Bonpoc 2. Xumunueckue cBs3u. [lepeuncnute BUIbI 8
XUMUYECKUX CBs3el. OXapaKTepu3ynTe BOJOPOIHYIO CBSI3b.

3aoaua 1. 3anummTe ypaBHEHUs THApONn3a GTOpHUIA LIEe3Us, 8

cynb(dara xpoma, HUTpaTa 6apus, XJIOPHUIA KaJTHS.
Omnpenenure pH cpeas! peakium.
3aoaua 2. OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 8
3aKOHYNTE pEaKIIH, OTPEIEIUTE OKUCIUTEND U
BOCCTaHOBUTEJb, €CJIH 3TO BO3MOXKHO.
CO2+02—
HF+12—
Al+H20—
Hg+HNO3 (paz6.)—
3a0aua 3. Onpenenuts MoOJspHYIO KoHUeHTpanuoo 20%-Horo 8
pactBopa GpocPopHOI KUCTOTHI C TUIOTHOCTHIO 1,1 T/MII.

3aganus, BKJIIOYaeMble B DK3aMeHAIIMOHHBIH OnJ1eT

Tunoeoii nepeuenv 60nPoOCcos K IK3AMEHY:

1. JlaTp XapakTepHCTHUKY »JJIEMEHTa XJ0opa: TOJIO)KEHHE B MEPUOAMYECKON CHCTEME,
CTPOEHHUE FNIEKTPOHHON 000JI0UKH aToMa, pacupeziesieHHe 3JIEKTPOHOB 110 KBAHTOBBIM s4eiKaM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

2. JlaTb XapaKTepHCTUKY 3JIEMEHTA KpeMHus: TIOJ0KEHNEe B NMEPUOANYECKON CUCTEME,
CTpPOEHHE DSJIEKTPOHHON OOOJIOUKH aToMa, pPaclpeiesieHHe 3JIEKTPOHOB IO KBAHTOBBIM
s4yeiKkaM, yKa3aTb BaJCHTHBIC SJICKTPOHBHI.

3. JlaTh XapakTepHCTUKY DIEMEHTa cCelleHd: TIOJIOKEHHE B TIEPHOAMUYECKONW CHUCTEME,
CTPOEHHUE FNIEKTPOHHOU 000JI0UKH aToMa, pacipeaesieHUe 3JIEKTPOHOB M0 KBAHTOBBIM sSYEHKaM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

4. JlaTh XapaKTEpUCTUKY ODJIEMEHTA Kalbyus. TOJOKEHHE B IEPHOAMYECKON CHUCTEME,
CTpOEHHE AIEKTPOHHON 000JIOYKU aToMa, paclpeiesieHUue 3IEKTPOHOB MO0 KBAHTOBBIM sSUeiKaMm,
YKa3aTbh BaJICHTHBIE 3JIEKTPOHBI.

5. JlaTb XapakTepUCTHKY O3JIEMEHTa Cepbl: TOJ0XKEHHE B TEPHUOIUUYECKON CHUCTEME,
CTPOEHHUE AIIEKTPOHHON 000JIOUKH aToMa, pacrnpeiesieHue 3JIEKTPOHOB 10 KBAHTOBBIM sSYEHKaM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

6. JlaTb XapakTepHCTHUKYy d3JEeMEHTa Mapeanya: TIOJNIOKEHHE B INEePHOAMYECKON CHUCTEME,
CTpOEHHE AIEKTPOHHON 000JIOYKU aToMa, paclpesiesieHue 3JIEKTPOHOB MO0 KBAHTOBBIM sSUeiiKam,
YKa3aTbh BaJICHTHBIE 3JIEKTPOHBI.



7. JlaTh XapaKTEepHCTUKY ODJEMEHTa Meou: TIOJOXKEHHE B IEPHOAMYECKON CHCTEME,
CTpOEHHE AIEKTPOHHON 00O0JOYKU aToMa, paclpeesieHUue SJIEKTPOHOB MO KBAHTOBBIM SUEHKaM,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

8. JlaThb XapakTepUCTHKy OJJIeMEHTa UYUMHKA: TIOJOKEHHE B TIEPHOIMUYECKONW CHCTEME,
CTPOCHHE AIEKTPOHHOU 00OJIOUKH aToMa, pactpeaesieHHe dJIeKTPOHOB 10 KBAHTOBBIM sSTYCHKaM,
yKa3aTh BaJICHTHBIE HJIEKTPOHBI.

9. JlaTb XxapaKTEpUCTHKY DJIEMEHTa MUMAHA: TOJO0XEHHE B TMEPUOJAMYECKON cucTeMme,
CTPOEHHE AIIEKTPOHHOU 00OJIOUKH aToMa, pacrpeie]ieHne dJIEKTPOHOB MO0 KBAHTOBBIM SYCHKaM,
yKa3aTh BaJCHTHBIE SJICKTPOHBI.

10. JlaTh XapakTEpPUCTHUKY dJIEMEHTAa B8AHAOUS: TIONIOKEHHE B TEPHOJMYECKON CHCTEME,
CTPOEHHE AIEKTPOHHON 00O0JOYKU aToMa, paclpeesieHue SJIEKTPOHOB MO0 KBAHTOBBIM sSUYEHKaM,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

11. JlaTp XapaKTEpUCTHKY DJIEMEHTA MbllibAKA: TIONOKEHUE B TEPUOJIUYECKON CHCTEeMe,
CTPOCHHE AIIEKTPOHHOU 0OOJIOUKH aToMa, pacipeaesICHHe 3JIEKTPOHOB 10 KBAHTOBBIM sSTYCHKaM,
yKa3aTh BaJCHTHBIE SJICKTPOHBI.

12. Jlatb XapaKTEpUCTHKY OJIIEMEHTa xpoma: TIOJIOKEHUE B TEPHOJAWYECKON CHCTEME,
CTpOEHHE AIEKTPOHHON 00O0JOYKU aToMa, pacrlpesielieHue 3JIEKTPOHOB MO0 KBAHTOBBIM sUeiiKaMm,
YKa3aTb BAJICHTHBIC 3JICKTPOHBI.

13. JlaTp XapaKTEpUCTUKY DJIEMEHTa cepeOpa: TOJOXKEHUE B TMEPUOIUYECKON CHCTEME,
CTPOEHHE AIIEKTPOHHOU 0OOJIOUKH aToMa, pacipeaesICHHe 3JIeKTPOHOB 10 KBAHTOBBIM sSTYCHKaM,
yKa3aTh BaJCHTHBIE 3JIEKTPOHBI.

14. JlaTp XapakTEepUCTUKY O3JIEMEHTAa Opoma: TIOJNOXKEHHE B TEPUOJUYECKONH CHCTEME,
CTPOEHHUE FNIEKTPOHHON 000JI0UKH aToMa, pacipeaesieHUe 3JIeKTPOHOB M0 KBAHTOBBIM sSYEHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBEI.

15. Jlatb XapakTepUCTHUKY 3JIE€MEHTA allOMUHUA: TIOJOXKEHHE B INEPUOAMYECKON CHCTEME,
CTPOCHHE AIEKTPOHHOU 0OOIOUKH aToMa, pactpeaesieHHe dJICKTPOHOB 10 KBAHTOBBIM sTYCHKaM,
yKa3aTh BaJICHTHBIE HJIEKTPOHBHI.

16. /latb XapakTepUCTHKY DJEMEHTA MdcHus: TOJOXKECHHWE B TEPHOAMYECKON CHCTEME,
CTPOEHHUE AIIEKTPOHHON 000JIOUKH aToMa, pacrnpeiesieHue 3JIEKTPOHOB 110 KBAHTOBBIM sSYCHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBI.

17. latb XapakTepUCTUKY OJJIEMEHTAa Oapus: TOJIOKEHHE B TEPHOAMYECKONH CHUCTEME,
CTPOCHHE AIIEKTPOHHOU 0OOIOUKH aToMa, pactpeaelieHHe dJICKTPOHOB 10 KBAHTOBBIM sTYCHKaM,
yKa3aTh BaJICHTHBIE HJIEKTPOHBHI.

18. Jlatb XapakTepUCTHKY OJEMEHTa Kajius: TIOJOXKEHHE B TEPHOAMYECKON CHCTEME,
CTPOEHHUE FNIEKTPOHHON 000JI0UKH aToMa, pacipeaesieHUe 3JIeKTPOHOB M0 KBAHTOBBIM sSYEHKaM,
YKa3aTb BAJICHTHBIC DJICKTPOHBEI.

19. Jlatb XapakTepUCTUKY DJIEMEHTA Hampus: TOJO0XKEHUE B TEPUOIMYECKONW CHUCTEME,
CTPOCHHE AIIEKTPOHHOW 000JIOYKH aToMa, pactpeesieHHe dJIEKTPOHOB 10 KBAHTOBBIM sSTYCHKaM,
yKa3aTh BaJICHTHBIE HJIEKTPOHBHI.

20. JIaTh XapaKTEpUCTHKY DJJIEMEHTa Jwcele3d: TOJOXKEHHE B TEPUOIUYECKON CcHUcTeMe,
CTPOEHHUE AIEKTPOHHOU 000JI0UKH aToMa, pacipeaesICHUE 3JIeKTPOHOB 10 KBAHTOBBIM sSYCHKaM,
yKa3aTh BaJICHTHbIE 3JICKTPOHBI.

21. JlaTb XapaKTepUCTHKY ODJIEMEHTA GucMyma: TOJO0XEHHE B MEPUOIUYECKOH CHUCTEME,
CTpOEHHE AIEKTPOHHON 000JOYKU aToMa, paclpesiesieHUue IEKTPOHOB MO0 KBAHTOBBIM sSUeiiKaMm,
YKa3aThb BAJICHTHBIC 3JICKTPOHBI.

22.]laTh XapaKTEpPUCTHKY OJJIEMEHTAa pmymu: TOJOXKECHHE B TIEPHOIMUYECKON CHUCTEME,
CTPOEHHUE AIEKTPOHHOU 000JI0UKH aToMa, pacipeaesICHUE 3JIeKTPOHOB 10 KBAHTOBBIM sSYCHKaM,
yKa3aTh BaJICHTHBIE 3JICKTPOHBI.

23. JlaTh XapaKTEPHUCTHKY JIEMEHTA 1{00d: TIOJIOKEHNE B MIEPUOIUIECKON CHCTEME, CTPOSHHUE
AIIEKTPOHHON 00OJIOYKM aTOMa, pacIpelelieHHue AIICKTPOHOB 10 KBAHTOBBIM sSYeHKaM, yKazaTh
BaJICHTHBIE 3JICKTPOHBI.



24.]laTh XapaKTEpUCTHKY DJIEMEHTA 071064 TIOJIOKEHHE B TIEPUOJUYECKON CHCTEME,
CTpOEHHE AIEKTPOHHON 00O0JOYKU aToMa, paclpeesieHUue SJIEKTPOHOB MO KBAHTOBBIM SUEHKaM,
yKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

25. JlaTb XapakTepUCTUKY DJIEMEHTa a30ma: TOJOXKEHHE B MEPUOJUYECKON CHUCTEME,
CTpPOCHHE JJIEKTPOHHOW OOO0JIOUKM aToma, paclpeiesieHue 3JEKTPOHOB 110 KBAHTOBBIM
sAueliKaM, yKa3aTh BAJICHTHBIE 3JIEKTPOHBI.

26. OCHOBHBIE KJacChl HEOPTaHWYECKHX COCIMHEHHWI: OIpeleNieHusl, HOMEHKJIATypa W
B3aUMOCBs3b. [IOHATHE CTENEHM OKUCIIEHUS U COCTaBiieHHE (OPMYJ OKCUIOB, TMJIPOKCUAOB U
COJIEH.

27. Oxcunpl: knaccudukaiys, HOMEHKIIATypa, ClIoco0bl MOTy4YeHust U cBoiicTBa. KucmoTHbie
1 OCHOBHBIE CBOMCTBA. AM(OTEPHOCTD.

28. KucnoTHO-0CHOBHBIM XapakTep OKCUIOB. Y CTAHOBJIEHUE XapaKTepa OKCH/IOB B
3aBUCHUMOCTH OT IIOJIO’KEHUS 3JIEMEHTA B IEPUOJIMYECKON CUCTEME U OT CTENIEHU OKHCIICHUS
DIIEMEHTA.

29. I'mapoKcHIbI: KMCIOTH M ocHOBaHMs. Kitaccudukanus, HOMEHKIIATypa, CIIOCOOBI
MOJIy4EeHHS U CBOICTBA.

30. Comu: xiraccuukanms, HOMEHKIIATypa, CIIOCOOBI MMOTYICHHS B CBOHCTBA.

31. Ilepuoanueckas cucrema JI.11. MenzeneeBa, nepuouueckuii 3aKoH. Xapakrep
M3MEHEHUs paguyca aTOMOB, SHEPIMH HOHU3AI[UH, CPOJICTBA K AJIEKTPOHY, OTHOCUTEIHHON
AIEKTPOOTPULIATEIBHOCTU U XMMUYECKUX CBOMCTB 3JIEMEHTOB 110 TpyMHIaM U Nepuojam
MEPUOINYECKOM CUCTEMBI.

32. CkopocTh XMMUYECKHX peakiuil. 3akoH neictBus macc. KoncranTta ckopoctu. dakropsl,
BIIMSOIINE HA CKOPOCTh PEAKLIUU.

33. Xumnueckoe paBHoBecre. KoHCTaHTa XUMHUECKOT0 paBHOBeCHs U 3Heprus I ' mb0ca, nx
B3aUMOCBs3b. HanpasieHue npoTeKaHnusi XUMUYECKUX PEAKIIUM.

34. O0u1as xapakTepucTHKa pacTBOpoB. OTIMYMS PaCTBOPOB OT MEXaHMUYECKUX CMECEH.
®u3nyuecKre 1 XUMHYECKHE MPOLECCHI IPU PACTBOPEHUH.

35. DneKTpOIUTHYECKAsT TUCCOLUAIUS. DNEKTPONUTHI. [I0HATHE O CHUIIBHBIX U CIIa0BIX
anekTposnTax. CTeneHp JUCCOLMAMU U €€ 3aBUCUMOCTh OT KOHLUEHTPALUH 3JIEKTPOJIUTA.
Koncranra nucconuanuu.

36. DnekTpoauTHUecKas auccormanus Boasl. MoHHoe mpousBeaeHue Boabl. Bogopoanblit
nokasareib. Pacuer pH BOAHBIX pacTBOPOB KUCIOT U OCHOBAHUM.

37. Onpenenenue pH pactBopos. Baxueimue naaukatopsl. [IpencraBnenue o 6yhepHbIX
pacTBopax.

38. I'maponus couneit. Peakius cpepl B pacTBOpax pa3audHBIX COJICH. 3amuch ypaBHEHHUI
TUAPOIU3A.

39. CoBMeCTHBII TUIPOIIN3 IBYX CoJiel. BiausHue mpucyTCTBUS KUCIOT, OCHOBAHUN U
JIPYTHUX COJIE Ha paBHOBECHE I'MIPOJIN3A.

40. Koncranra ruaponuza. CreneHb rupoinsa U ee 3aBUCUMOCTb OT IPUPO/IbL,
KOHLIEHTpaLUU COJIA U OT Temneparypsl. Pacuer pH rugponusa.

41. Turpl XUMUYECKUX peakiuii. Peakiiy oOMeHa B pacTBOpax AJIEKTPOIUTOB.

42. OKuCIUTENFHO-BOCCTAHOBUTENIbHBIE peaklnu. [IoHATHE OKUCIUTENS U BOCCTAHOBUTEIIS,
IIPOLIECCOB OKHUCIIEHUSI U BOCCTAHOBJIEHU. BakHeWIIe OKUCIUTENN U BOCCTAHOBUTEIIH.

43. Tunbl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil: ONpeIeTICHHS U IPUMEPHI.

44, Metonbl pacCTaHOBKH KOA((PHUIIMEHTOB B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHAX.

45. KomruiekcHble coenuHeHus. CTpoeHHe KOMITJIEKCHBIX COSUHEHHIA:
KOMILJIEKCO00pa30BaTeb, JIUTAH I, BHELIHSSI U BHYTPEHHSS CEPHI.

46. O0mas xapaKTepUCTHKA AIEeMEHTOB | rpymibl nepuoaudeckoit cuctemsr J1. U.
Menneneena

47. Obmas xapakTepucTrka anemeHToB [ rpynmer mepuoaudeckoit cucremsr [1. U.
Menneneena



48. O0m1ast xapaKTepuCTHKA IeMeHTOB VI rpymiiel nepuonndeckoit cuctemst J1. 1.
MenneneeBa

49. Obmras xapakrepucTtruka meMeHToB VII rpynmsl nepuoamueckoii cucremsr . 1.
MenneneeBa

50. O6mas xapakrtepuctuka smemeHToB VIII Tpymmsr Ilepuommueckoit cucremsr [ U.
Menneneesa.

51. JlaTb XapakTEpUCTUKY OJJIEMEHTA 0.106a: IOJIO)KEHHE B MEPUOAUYECKON CHCTEME,
CTPOEHHUE FNIEKTPOHHOU 000JIOUKH aToMa, pacupeeseHUe 3JIEKTPOHOB 110 KBAHTOBBIM sYeHKaM,
yKa3aTbh BaJICHTHbIE 3JIEKTPOHBI.

52. JlaTb XapaKTEepUCTUKY 3JEMEHTa a30ma:. TOJO0XEHUE B MEPUOIUYECKOl cucreme,
CTpPOCHHE JJIEKTPOHHOW OOO0JIOUKM aroma, paclpeiesieHue 3JEKTPOHOB 110 KBAHTOBBIM
A4YeiiKaM, yKa3aTb BAJICHTHBIE AJIEKTPOHBI.

53. OcHOBHBIE KJacChl HEOPTaHWYECKHX COCIMHEHHWI: OIpeNeNieHus, HOMEHKJIATypa W
B3aUMOCBsI3b. [IOHATHE CTENEHNM OKUCIIEHUS U COCTaBlIeHHE (OPMYJ OKCUIOB, TMJIPOKCUAOB U
COJIEH.

54. Oxcuppl: KnaccuuKkanus, HOMEHKIATypa, CIIOCOObI OTy4YeHus U cBoiicTBa. KuciotHele
1 OCHOBHBIE CBOMCTBA. AM(OTEPHOCTD.

55. KucnoTHO-0CHOBHBIM XapakTep OKCUIOB. Y CTAHOBJIEHUE XapaKTepa OKCU/IOB B
3aBUCHUMOCTH OT IIOJIO’KEHUS 3JIEMEHTA B IEPUOJIMYECKON CUCTEME U OT CTENIEHU OKHCICHUS
DIIEMEHTA.

56. 'mapokcuapl: KHACIOTHL W OcHOBaHWA. Kiaccubukarusi, HOMEHKIATypa, CHOCOOBI
IIOJIyYEHUS U CBOWCTBA.

57.]laTh XapakTEepUCTHKY 3JIEMEHTA aliOMUHUs: TOJOXKEHUE B IEPUOJUUECKON CHUCTEME,
CTPOEHHUE AIEKTPOHHOU 0O0JI0UKH aToMa, pacipeaesiCHUE 3JIEKTPOHOB 110 KBAHTOBBIM sSYCHKaM,
yKa3aTb BaJICHTHBIC DJICKTPOHBI.

58. JlaTb XapakTEpUCTHKY OJJIEMEHTA MacHus: TOJOXKEHHE B TEPUOJHUYECKON CHCTEME,
CTPOEHHUE IEKTPOHHOU 000JI0YKH aTOMa, paclpeAeCHUE JIEKTPOHOB 110 KBAHTOBBIM sSYEHKaM,
YKa3aTbh BaJICHTHBIE 3JIEKTPOHBI.

59. [laTh XapaKTEpUCTUKY OJJIEMEHTa Oapus: TOJOXKEHHE B TIEPHOJUYECKON CHCTEME,
CTPOEHHUE AIIEKTPOHHOU 000JIOYKH aToMa, pacupeesieHHe 3JIEKTPOHOB 110 KBAHTOBBIM sYeKaM,
yKa3aTb BaJICHTHBIC DJICKTPOHBI.

60. JlaTb XapakTepUCTHKY D3JIEMEHTa Ka/ius: TOJIO)KEHHE B TEPUOJUUECKON CHUCTeMe,
CTPOEHHUE IEKTPOHHOU 000JI0UKH aTOMa, paclpeAesCHUE JIEKTPOHOB 110 KBAHTOBBIM sSYEHKaM,
YKa3aTb BAJCHTHBIE 3JIEKTPOHBI.

61. JlaTb XapakTepUCTUKY O3JIEMEHTAa Hampus: TOJOXKEHHE B MEpUOJUYECKOH cucreme,
CTPOEHHUE AIEKTPOHHOU 0O0JI0UKH aToMa, pacipeaesiCHUE 3JIEKTPOHOB 110 KBAHTOBBIM sSYCHKaM,
yKa3aTb BaJICHTHBIC DJICKTPOHBI.

62. JlaTb XapakTepUCTHUKY D3JIEMEHTa Jwcene3d: TOJOXKEHWE B MEPUOJIUYECKO cucreme,
CTPOEHHUE IEKTPOHHOU 000JI0UKH aTOMa, paclpeAesCHUE JIEKTPOHOB 110 KBAHTOBBIM sSYEHKaM,
YKa3aTbh BaJICHTHBIE 3JIEKTPOHBI.

63. JlaTb XapakTepUCTHKY 3JIEMEHTa Gucmyma: TOJI0KEHUE B MNEpUOIUYECKOH CUCTeME,
CTPOEHHE ANIEKTPOHHOU 000JIOUKH aToMa, pacipeaeseHHe dJIEKTPOHOB 110 KBAHTOBBIM SYeHKaM,
yKa3aTb BaJICHTHBIE DJICKTPOHBI.

64. JlaTb XapakTepUCTUKY 3JEMEHTa KaJbLUA: IOJOXEHHE B IEPUOANYECKON cucTeMe,
CTPOEHHE HIEKTPOHHOU 0OOJIOUKH aToMa, pacipeaesiCHHEe 3JIEKTPOHOB M0 KBAHTOBBIM sSTYCHKaM,
YKa3aTb BaJICHTHBIC 3JICKTPOHBI.

65. JlaTh XapaKTEpUCTHKY 3JIEMEHTA CEPHI: MOJIOKEHHE B IEPUOTUIECKOM CUCTEME, CTPOCHHE
3JIEKTPOHHON 000JIOUKM aTOMa, paclpe/ieleHue IEKTPOHOB IO KBAaHTOBBIM sueilkaM, yka3aTb
BaJICHTHBIE 3JICKTPOHBI.

66. JlaTb XapakTepHCTUKY >JIEMEHTa MapraHua: IOJIO)KEHHE B MEepUOIUYECKOil cucreme,
CTPOEHHUE AIEKTPOHHOU 000JIOUKH aToMa, pactpeaesieHHe 3JIeKTPOHOB 10 KBAHTOBBIM sTYEHKaM,
yKa3aTb BaJICHTHBIE DJIEKTPOHBI.



67. Ilepuoamueckas cuctema J[.1. MenneneeBa, nepuondecKuii 3akoH. Xapakrep
M3MEHEHUS painyca aTOMOB, SHEPIMM HOHU3AIUH, CPOJACTBA K 3JIEKTPOHY, OTHOCUTEIbHOU
AIIEKTPOOTPULIATEIHLHOCTH U XUMUYECKHX CBOICTB 3JIEMEHTOB IO IpyIIaM U epruojam
NEePUOINYECKON CUCTEMBI.

68. CxopocTh XUMUYECKUX peakiuii. 3aKoH neiicTBus Macc. Koncranra ckopoctu. @akTopsl,
BIIUSIOLINE HA CKOPOCTh PEAKIIHH.

69. Xumundeckoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS U dHeprus | mboca, nx
B3aUMOCBs3b. HanpaBieHue npoTekaHusi XMMUYECKUX PEaKIIUi.

70. O0mmas xapakTepucTUKa pacTBOpoB. OTINYNS PACTBOPOB OT MEXAaHUYECKHX CMECCH.
Pu3nyecKkue 1 XMMUYECKHE ITPOLIECCH] IPU PACTBOPEHUHU.

71. DNEeKTpONUTHYECKAsT AUCCONMANMSA. DJNEKTPOIUTHL. [loHSATHE O CHIBHBIX M CIA0BIX
anekrposauTax. CTeneHp IHUCCOLMALMM U €€ 3aBUCHUMOCTb OT KOHILIEHTpALMM 3JIEKTPOJIUTA.
Koncranra qucconuaium.

72. Tunbl XUMHUYECKUX peakuuii. Peakiuu oOMeHa B pacTBOpax 3JIEKTPOIHUTOB.

Tunoevie pacuemno-ananumuyecKue 3a0aHusA/3a0a4u:

1. Harmummre ctpykTypHY!o (Tpaduueckyro) GopMyiry COeUHEHHIA:
AI(OH)3, HNO3,
A|2(SO4)3, Cag(PO4)2
Ca(OH)z, BF;
Ca(OH)z, H,SO,
CaS0y, H4P,07
CaSQy, SOCl;
Co(OH)2; H2S04
CO,, H,4Si
CsF, H,SO,4
HNO;3, LiOH
N20s, P20s
Na,SO3, KHSO,
NazPOy,, A|(OH)3
NaHCO3, NazPO,4
Zn(OH)2, HNO,

2. PaccraBrTe KO3(I)(I)I/IL[I/ICHTBI B TNPHUBCACHHBIX HHMIKC CXEMaX XHUMHYCCKUX peaKHHI‘;I,
OMMpECACIINTC TUII PCAKIINH.
Ag+S—AgsS
AgBr—Ag+Br;
AgCl—-Ag+Cl,
Al+Cl,—AICl;
Al+Fe;,0;—AlL,O3+Fe
Al+0,—A1,04
AlH+S—ALLS;3
Ba+HCl—BaCl,+H,
BaCO3;—BaO+CO,
BaO+H20—>Ba(OH)2
C+CO,—CO
C+H,—CHy4
C+Na,S0,—C0O,+Na,S
C+0,—CO,
C,H4+0,—C0O,+H->0
C4H10+0,—CO,+H,0



Ca+Cl,—CaCl,
Ca+0,—CaO
CaC0O3;—Ca0O+CO0O,
CH4+0,—CO»+H,0
CHs5N+0O,—CO,+H,0+N>
CO+H,—CH4+H,0
CO+0,—C0O»
COy+H,0—H,CO3
CO,+Mg—MgO+C
CU(N 03)2—>CuO+N02+02
Cu+0O,—CuO
Cu+S—CuS
CuCl,+Al—AICI3+Cu
CuOH—Cu;0+H,0
CuSO4+Fe—FeSO4+Cu
FE(O H)2+HC1—>FCC12+ H,O
Fe(O H)3+HC1—>FCC13+ H,O
FE(O H)3—>F6203+H20
Fe+Cl,—FeCl;

Fe+CuSO,—Cut+FeSO,
Fe+HCl—FeCl,+H>»
Fe+S—FeS
FeCly*NaOH—Fe(OH)s+NaCl
H,+N>,—NH;3
H,+0,—H,0
H,CO3;—H,0+CO,
H,O+Na—NaOH-+H,
H,O0—H>+0,
H,0,—H,0+0,
H,S5+0,—S+H,0
H,S+0,—S0,+H->0
HBr—Br+H>
Hg+0O,—HgO
Hg+S—HgS
HI—IL+H,
K+S—K,S
KBr+Cl,—Bry+KCI
KCIO3—KCI+0;
Li+O,—LiO
Li+S—Li,S
Mg+CO,—MgO+C
Mg+HC1—>MgC12+H2
Mg+0O,—MgO
MgCO3—MgO+CO;
MnO,+H,—H>,0+Mn
N,+0O,—NO
Na+Cl,—NaCl
Na+H,O—NaOH+H,
Na+S—NayS
Na,SO,+BaCl,—NaCl+BaSO4
NaNOz;—NaNO,+0,
NH3+Mg—MgsN+H;



NHs;—N»+H,
NH4sNO>—N»+H->0
NH4NO3—N»+0O,+H,0
NO+0,—NO;
NO,+Mg—MgO-+N,
NO,+S0O,—SO3z+NO
P+Cl—PCl3
P+HNO3;—H3PO4+NO»+H,0
P+0,—P,05
P+S—P,Ss
Si+H>S—SiS,+H,
Si+0,—Si0,
SiO,+C—Si+CO
SnO,+C—CO2+Sn
Zn+HCI—-ZnCl,+H,
Zn+0,—2Zn0

IMoka3aTesin M KpUTEPUH OLEHMBAHMS IUIAHUPYEMbIX Pe3YJbTATOB OCBOCHUS
KOMIIeTeHIUIi ¥ Pe3yJIbTATOB 00y4eHUsl, IKAJIA OLleHUBAHUS

HWuaukarop Yposensn
MIkana oneHNBaHUA Popmupyemsie JOCTUKEHUS Kpurepuu OCBOEHUS
KOMIIEeTeHI[NH OIleHUBAHNS N
KOMIETEeHIUH KOMIeTeHIU
OIIK-2. Criocoben OIIK-2.2. 3HaeT BEpHO U B IIpoaBuHYTHIH
NIPUMEHSATD IIpumenser MIOJTHOM 00BbeMe:
OCHOBHBIC 3aKOHBI OCHOBHBIC OCHOBBI
U METOIBI ¢usmko- (usnueckux,
HCCIIEI0BaHUM XUMHUYECKHE U | XUMHYECKHUX,
€CTECTBEHHBIX XMMHYECKHE | (PU3HKO-
HayK JUISl peleHus METOJIBI XUMHYECKHUX U
3amaqy aHam3a IS OMOIOTHYIECKUX
podecCHOHAIEHO pa3paboTku, METOJIOB TSI
¥ IeITeIbHOCTH HCCIEI0OBaHUI | MHCTPYMEHTAJIbHO
U OKCIIEPTU3Bl | U OLIEHKHU
HPOIYKIIUH nokasarenei
OO0IIIECTBEHHOT | KayecTBa U
0 NUTAHUA U 6e30macHOCTH
UCIIONIB3YyEeMOT | TPOIYKIHH
85— O CBIpbs
100 «OTIMYHOY/ YMeer BepHO U B
6ao «3a4TEHOY TIOJTHOM 00beMe:
B MIPOBOANTD
CTaH/IapTHbIE
HCIIBITAHUN IO
OTIpeICIICHUTIO
nokasaresnei
¢uznko-
MEXaHWYECKUX U
(uzuko-
XUMHNUYCCKUX
CBOICTB
HCIIOTH3yEeMOT0
CBIPBS,
moryadprukaToB
U TOTOBOM
MPOAYKIIH

NMUTAaHUA




OIIK-2. Cnocoben OIIK-2.2. 3HaeT ¢ TloBbIIeHHBIH
MPUMEHSITh [Mpumenser HE3HAYNUTETLHBEIMU
OCHOBHBIE 3aKOHBI OCHOBHEIE 3aMeYaHusIMU:
1 METOJIBI ¢usuko- OCHOBEBI
HCCIIEOBAHUN XUMHYECKHE U | (PU3UUYECKUX,
CCTCCTBCHHBIX XUMHUYCCKHUC XHUMHYCCKUX,
HayK Ul peLIeHUs METOZbI ¢busmko-
3a1a4 aHaJIu3a ajist XUMHUYCCKUX U
MpoQeCcCHOHATHEHO pa3paboTKH, OHMOJIOTUYECKHUX
1 IeATeTbHOCTH HCCIIeIOBAaHUN | METOAOB IS
M 3KCIIEPTHU3Hl | HHCTPYMEHTAILHO
TPOAYKITUI W OIICHKHU
OOIIECTBEHHOr | ITOKa3aTesei
O NIMTaHUA U KavecTBa U
HcHoap3yeMor | 6e3omacHOCTH
O CBIPbs MIPOTYKIIUH
70 —
84 «XOpOIIIO»/ Ymeer ¢
6aiio «3aYTEHOY HE3HAYUTEIIbHBIMHU
B 3aMCUYaHUAMMU.
TIPOBOTUTH
CTaHJapTHBIE
HCIBITAaHUH 110
OTIpEICIICHUIO
MoKa3aTeleh
¢uznko-
MEXAHHUYECKHUX U
¢uznko-
XUMHUYECKHX
CBOWCTB
HCIIOIB3yEMOI0
CBIPb4,
nonyhaObprUKaToOB
U TOTOBOM
TMPOAYKIHH
MMATaHUs
OIIK-2. Criocoben OIIK-2.2. 3HaeT Ha 6a30BOM Ba3oBelii
MIPUMEHSATD IIpumenser YPOBHE, C
OCHOBHBIC 3aKOHBI OCHOBHBIC OH.[I/I6KaMI/I:
1 METOBI ¢usuko- OCHOBBI
HCCIIeIOBaHUI XUMHYCCKHE U | (PU3UYCCKUX,
€CTECTBEHHBIX XUMHUYECKHE XUMHUYECKHX,
HAyYK JUISl peLICHHS METOJIBI ¢busuko-
3aa4 aHanmM3a s XUMUYECKUX U
podecCHOHAIEHO pa3paboTKH, OMOIOTHYIECKUX
U IeITeIbHOCTH HCCIICAOBAaHUM | METOHOB IS
M 9KCHEPTU3bl | UHCTPYMEHTAIBHO
50 HPOIYKIIUH 1 OLICHKHU
0O0IIIECTBEHHOT | ITOKa3aresei
69 «yIIOBJIETBOPHUTEIBEHOY»/
63.]'[.]'[0 «3AUTEHOY O IUTAaHUA U KayeCTBa 1
s HCIIOJIb3yeMOr | 0€30MacHOCTH
O CBIPBSA MPOAYKLIMHU

VYmeer Ha 0a30BOM
YpOBHE, C
OIIMOKAMH:
MIPOBOIUTH
CTaHJapTHHIC
HUCIIBITAaHUH 11O
OTIPEJICIICHUIO
noKa3aTejie
¢usmKo-
MEXaHNYECKUX U




¢uznko-
XUMHYECKUX
CBOICTB
HCTIOIB3yeMOT0
CBIPbSI,
nosrygabpruKkaToB
Y TOTOBOU
TMPOAYKIHH
TMUTAHUS

MeHee
50
Gaio

«HCYAOBJICTBOPUTCIILHO»
/

«HEC 3a4YTCHO»

OIIK-2. Cnocoben
MIPUMEHSTh
OCHOBHBIE 3aKOHBI
U METOJbI
HCCIIETIOBaHUI
€CTECTBEHHBIX
HAYK JIUIS PEIICHUS
3a7a4
podecCHOHATEHO
¥ IeITeIbHOCTH

OIIK-2.2.
IIpumenser
OCHOBHbIE
¢dusmko-
XAMHUYECKUE U
XHMHUYECKUE
METOBI
aHaau3a O
pa3paboTku,
HCCIIEOBAaHUN
M DKCIIEPTU3EI
TIPOAYKITUHI
00IIECTBEHHOT
0 IIUTAHUS U
HCIIOJIb3yeMOT
0 CBIPbsI

He 3naer Ha
06a30BOM ypOBHE:
OCHOBBI
(busnyecKux,
XUMHYECKUX,
¢usmko-
XAMUYECKUX U
OMOJOTHYECKUX
METOIO0B IS
HHCTPYMEHTAIHHO
M OICHKH
noka3aTejiei
KayecTBa U
0€30MIacHOCTH
MPOAYKLIMHI

He ymeer Ha
0a30BOM YpOBHE:
TIPOBOJTUTH
CTaHJapTHBIC
HCIBITAaHUH 110
OTIpEICIICHUIO
MoKa3aTeleh
¢uznko-
MEXaHHUYECKHUX U
¢uznko-
XHMHYECKUX
CBOMCTB
UCTIOIB3yEMOT0
CBIPbSI,
nony(haObpruKaToB
M TOTOBOM
MIPOIAYKIIUU
MMUTAHUS

Komnerenmnun
HE
chopMHUpOBaH
bI




