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O6bwwue noaxoabl kK pas3paboTke KOHTPONbHbIX
U3MepuTenbHbIX MaTepuanoe AnNAa NpoeeaeHUs
EM3 no xumun

EQvHbIA rocynapCTBEHHbIW 3K3aMeH npeacTtasnser coobon gopmy
0OBbEKTUBHOW OLEHKN KayecTBa NOAroTOBKM NL, OCBOMBLLNX
obpasoBaTernbHble nporpamMmmbl cpeaHero obulero oobpasoBaHus.

KoHTponkHble nsmepurtensHble matepuansi (KMM)
npeacTaBnanT coboM KOMMMEKChl 3a4aHnin CTaH4apTU3NpPOBaHHOM
doOopMbl, BbINMONMHEHME KOTOPbIX MO3BONSAET YCTAHOBUTL YPOBEHb
OCBOEHM A BbINyCKHMKamMn dPenepanbHOro KOMNoHeHTa
rocygapcTBeHHOro obpasoBaTeribHOro cTaHgapTa rno XMmMmu
(6a3oBbIV 1 NPOGUITBHBIN YPOBHN).

B HacToswee Bpema copepxanHue KUM EID 6asunpyercsa Ha
TpeboBaHusax OegeparnbHOro KOMMNOHEHTA rocy4apCTBEHHOMO
obpasoBaTensLHOro cTaHgapTa cpeaHero (MosIHOro) M OCHOBHONO
obuwero obpasoBaHusa (Npmkas MmHobpasosaHus Poccum ot
05.03.2004 r Ne 1089).



owve noaxoabl K pazpadoTke KOHTPONbHbIX
U3MepuTenbHbIX MaTepuanoe AnNA NpoBeaeHUs
E3 no xumum

B coOTBETCTBUM C OCHOBHbIMMW MOSIOKEHUAMWU TEOPUU MNeJarorm4eckmx
U3mepeHunit oCHOBHbIMK 3Tanamu paspabotku KM asnatotca*:

* onpegeneHue uenen KOHTpPona 1 oTbop coaepxaHua y4edHon
ONCUUMNWHBI, Noariexatuero KOHTposwo — cMm. «KogundukaTop...»

* paspaboTtka cneynpukaumm KM, B Tom yncre o600LLEeHHOro nnaxa
BapuaHTa — cM. «Cneundukaums...»

* pa3paboTka 3apaHun 1 pekoMeHaaummn No Ux OLEeHUBaHUIO;
 anpobauwua 3agaHuin, ctatuctndeckas obpaboTka n MHTepnpeTumd
pesyneraTtoB anpobauuy;

* 3KCNepTU3a 3agaHnn n nx gopaboTka B COOTBETCTBUN C 3aMeYaHUSAMM
9KCMepPTOB;

* chopMmupoBaHue BapuaHToB, NX 3KcrepTnsa u aopaboTka;

* MIOCIe 3K3aMeHa — CTaTUCTUHYECKUU aHanu3 BbINOSIHEHUA paboTbl B LIESIOM
N OTAESbHbIX 3a4aHun rpyrnnamMuy yyYalmxmcs ¢ pasnmyHbiM YPOBHEM
NoaroToBKu; pa3paboTka pekoMmeHaauun no coeseplueHcTeoBaHuio KM

* 1.Kpokep, O.AnrmHa «BBegeHne B KNacCUYecKyto U COBPEMEHHYIO TEOPUIO TECTOBY
M.: NNoroc, 2010



KooudukaTtop anemMeHToB coaepaHua u TpebosaHuii K
YPOBHIO NOArOTOBKW BbINYCKHUKOB 0Opa3oBaTenbHbIX
opraHusauui pna npoeseneHna EM3 no xumum (www.fipi.ru)

Koa
DI0EA Koa
COIep:EaHHA O | KOHTPOTH-
coJepEaTeIb- | PVEMOTO
HOIH THHHR ITeMeHTa

I IeMeHTEI COTepAAHTA,
npoeepaeMble 2agagmavm KN

1 TEOPETHYECKHE OCHOBBI XHMNITH

1.1 CospeMeHHbIE NPedCINAsIeHIA 0 CINPOEH T atioMda

111 CTpoeHHe 3IEKTPOHHEIX OOOQI0MEeE ATOMOE IIEMEHTOE
IEPEEIX HeTEIPEX IMEPHOOOB. 5-. pP- H  d-3[IeMEHTEHL
SMeKTpoHHAA  KoHGHTrypamms aroma. (OCHOBHOE H
BO30VAIEHHOE COCTOAHHE ATOMOB

1.2 ITepnoonvuecknii  3awon n  Ilepuodnveckas cucmema
XuMuyeckny aremenmos A H. Menodeaeesa
121 3AKOHOMEPHOCTH H3IMeHEHHA CBOHCTE MIEMEHTOB H HX
CO€OHHEHHH M0 NepHOIAM H MPVIIIaM
122 Oomras xapakTepHCcTHEA MeTaATIoB JA—IITA rpymm B CBA3IH C

H¥ modoxeHHeM B IlepHogpdeckoH CHCTEME XHMHYECHKHX
aneMeETOB [ M Menneneera H OCcODEHHOCTEMH CTPOEHHS
HX 3TOMOE

123 XAPAaKTePHCTHEA [IEPeXOIHEDN IIEMEHTOE (MeOH. IHHEA,
XpoMa, Eele3a) 0 HX OOI0EEHHI B NepHOIHIeCEOH
cHCcTeMe XHMHIecKHX 3meMeHTOBR J[JIH Mewmneneeea =
OCODEHHOCTAM CTPOEHHA HX aTOMOE




KopudukaTtop anemeHToB coaepXxaHua u TpeboBaHumn K
YPOBHIO NOArOTOBKW BbINYCKHUKOB 0Opa3oBaTenbHbIX
opraHusauuvn ans npoeseneHus EMS no xumum

HEOPI'AHUYECKAS XUMUSA

2.1 Knaccudukanus seopranmueckux peulectB. Homenknarypa
HEOPraHU4YeCKHUX BEILIECTB (TpuBHANBHAs H
MEKAYHApOIHas )

2.2 XapakTepHble XHUMHYECKHE CBOMCTBA IPOCTHIX BEUIECTB —

METAJUIOB: LIEJIOYHBIX, WIEJIOYHO3EMENbHBIX, aATIOMUHUS;
MEPEXOIHBIX METAJIIOB (MEIM, IMHKA, XPOMa, JKele3a)

2.3 XapakTepHble XUMUYECKHE CBOKMCTBA IPOCTBIX BEUIECTB —
HEMETAJJIOB. BOJIOPOJIa, TaJOreHOB, KHMCIOPOJa, CEephl,
azora, (pocdopa, yriepoaa, KpeMHUS

2.4 XapakTepHble XUMUYECKUE CBONCTBA OKCUOB: OCHOBHBIX,
aMm(OTEPHBIX, KUCIOTHBIX

2.5 XapakTepHble XUMHWYECKHE CBOMCTBA OCHOBAaHMH U
aM(OTEPHBIX THAPOKCHIOB

2.6 XapakTepHble XUMHYECKHE CBOMCTBA KUCIIOT

2.7 XapakTepHble XMMHYECKHME CBOMCTBA COJICH: CpEIHHX,

KUACIIBIX,  OCHOBHBIX; KOMIUIEKCHBIX (Ha  mOpuUMepe
COEIMHEHUI aJTFOMUHUS U [IUHKA)

Lo T ) R




Cneundukauna KOHTPONbHO-U3MEPUTENBHbIX
MaTtepuanos Ana npoeeaeHua EMS no xumuu

B aTomM OoKymMeHTe:

* OXapaKkTepusoBaHa CTpyKTypa 1 npuseneH 0606WeHHbIN nnaH
BapuaHTa pabotbl EI'D no xumnm TekyLuero roaa;

» [laHa XapaKTepucTukKa 3aaaHun pasnuyHbIX TUMOB, NOKa3aHo, Kak OHK
pacnpegenstoTca rno Yactam padoThl, Mo cogepxaTenbHbiM brnokam u
coaepXaTtenbHbIM JIMHUAM, NO BUAaM NpoBepsieMbIX YMEHUN U criocobam
NEeNCcTBUMN;

* NpeacTaBneHa cucrema oueHUBaHUA OTAENbHbIX 3a4aHNU N BCEU
paboTbl B LEMNOM;

*yKa3aHbl BpEMA BbINONHEHUA PaboTbl, JONOSTHUTENBLHbLIE MaTepuarbsl U
obopyaooBaHmne, KOTOPbIMU MOXHO MONb30BaTbCS HA 3K3aMEHE;

* OXapakTtepusoBaHbl uameHeHna B KMM B TekyLiem rogy



O60o6weHHbIY NnaH BapuanHTa KUM EIMS no xumun

Ypoenu crosxcnocmu 3adanuii: b — bazoewii; 1 — noeviwennunii; B — evicokuil.

Kome
Magc.| llpmu-
.. [poBe- Ypo-
[TopaakoBLIH bann | MepHoe
pemeix | Konwl | BeHb
HOMED 3a/1a- 3d Bbl-| BpeMH
[IporepseMEIe 3TEMEHTEI MEMEHTOR| Tpebo- | crnowx-
HiA B paboTte y noJi- | BBITOJ-
cojepxaHus coaepsKa- | BaHMil | HOCTH
HEHHE | HEHHE
HHS 110 3a/1a-
Jaa- | 3A0aHHA
Koanpu- HHA
HHA | (MHH.)
KATOPY
Hacte 1
| CTpoeHHe 2IeKTPOHHBIX  000I0YEK 1.1.1 1.2.1 b 1 2-3
ATOMOB WIEMEHTOBE MEPBLIX 4YETHIPEX 2.3.1
MEPHOJIOB: 5-, P- M d-3]IEMEHTHI,
DnexkTpoHHas KoHdMrypamma aroma.
OcnoBHoe W BO30OYEIEHHOE COCTO-
SHHE ATOMOB,
2 JAKOHOMEPHOCTH  H3MeHeHua Xumu- | 1.2.1 1.2.3 b 1 2-3
YECKMX CROMCTE 2JIEMEHTOR W HX 1.2.2 24.1
COCIHHEHHH MO MEPHOIaM H FPYIIIaM. 1.2.3 2.3.1
OOmas  xapakTepHCTHEA  METAILIOB 1.2.4
IA-IITA  rmynm B CBA3M ¢ HX

nonoxenueM B llepuoandeckoi cuc-




[Moka3aTtenu kauecTtBa 3aaHUw

MPOoUEHT BLINONHEHWUA — JONS NpaBUIbHbLIX OTBETOB (TPYLAHOCTD).

OuddepeHuupytowan cnocobHOCTbL — Pa3HOCTb A0MNeN UCMbITYEMbIX U3
CUMbHOM 1 cNoOOoW rpynn, NpaBubHO BbIMOMHUBLLMX 3a4aHue.

[pumep: 3a0aHue 14, 2017 a.

N3 npegnoXeHHoOro nepeyHs Bbibepute OBe peakuuu, B
pe3ynbraTe Ka)Kaown U3 KOTopbIX 0bpasyeTcs NponeH.

1) perngpatauma nponaHona-1

2) TpUMepunsaumns aTuHa

3) AerngpupoBaHme npornaHosa-2

4) okucneHue byTteHa-1
5) peranoreHnpoBaHue 1,2-gudbpomnponaHa

CpeaHuin npoueHT | pynna co cnaboun | pynna ¢ cuneHon | AndpdepeHum-
BbINOMHEHNS NoaroTOBKOW NoaAroTOBKOW pyroLas cnocobHOCTb

49 % 9% 81 % 12 %




[Moka3aTtenu kauecTtBa 3aaHUw

[Tpumep: 3adaHue 4, 2015 a.

CrernieHp OKHCIIeHUS +7 OO UMEET B COEAUHEHUN

1)Bas(104),
2)KI
3)Ca(10;),
4)KIO

CpenHuin npoueHT | pynna co cnabou | pynna ¢ cuneHon | AndpdepeHum-
BbINOSIHEHUS NOAroTOBKOM NOAroTOBKOW pytowas cnoCcobHOCTb
92 % 84 % 100 % 16 %




MoebiweHne aAudhdepeHununpytowen cnocobHoCTU 3aaaHun

2015 r. B omnu4yue om 6eH30o5a, morsiyorsi
1) XOpoLUO pacTBOpUM B BoAae
2) coagepXnTcs B NpMpogHoOM rase
3) BCTyrnaeT B peakuunto ruapupoBaHus
4) B3aumopgemncteyeT ¢ pactsopom KMnO, (H*)
5) cnocobeH BCTynaTtb B peakumn paankanbHOro 3aMmeLleHums
6) Npn HATpOBaHUN 0BpasyeT CMeCb U30MEPHbBIX MOHOHUTPONPON3BOAHbIX

2016 r. YcmaHosume coomeemcmaeue Mex0y peazeHmamMu U op2aHU4eCcKuUMm
gew,ecmeom, rnpeumyu,ecmeeHHo obpasyrwumMcs rnpu ux edaumoodelicmesuu.

Peazupyrowue seuiecmea [1podykm e3aumodeticmausi
BeH3on n aTuneH (katanuaartop —
docopHas Kucnora) @CHZ'CH3
BeH3on n 6pom (katanusaTtop — 6pomug Br
xenesa(lll))
Ctupon n 6powm (p-p) @CH:CHZ
BeH3on n bpomaTtaH (katanusatop — bpomuna Br
CH-CH,
xenesa(lll)) @
Br Br
@CH—éHz




Cratuctuyeckun aHanus pesynsratos EIMNS
no xumum 2014 v 2015 r
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O6wue noaxonbl kK pa3paboTke KOHTPONbHbLIX
U3MepuTenbHbIX MaTepuanoe AnNAa NpoeeaeHUs
EM3 no xumuum

NTak, eguHbIn rocyoapCTBEHHbIN 3K3aMeH obecrnevyeH LUerocTHOW
MEeTOANYECKON CUCTEMOW KOHTPONbHbIX U3MeputenbHbix matepuanos (KUAM)

OCHOBHbIMW 3riemMmeHTamMi KOTOpOI7I ABJTAKOTCHA.

 kopudpukaTtop u cneundpuxkaumna KUM;

* N€MOHCTPaLUUOHHbIK BapuaHT KVIM ET'S no xnmuu;

* eJMHble NO CTPYKTYpE U CoAepXaHMIo BapuaHTbl 3k3aMeHaunoHHOW paboThi;
* OTBETbI HA 3aaHNA YacTu 1 paboTbl N pekoMmeHAauun No OLEHUBAHUIO
3afjaHnN C pa3BEPHYTbIM OTBETOM.

B otnnume ot TpagnymoHHbIX oueHoYHbIX cpeacts KM saenstoTcs
0OBLEeKTOM cneunanbHOro aHanusa, HanpasfieHHOro Ha obecnevyeHne
HEODXOAUMbIX XapaKTEPUCTUK AN NOBbILLEHUSA HAOEXHOCTU U BANUOHOCTU
pesyneratoB namepeHnn. OcobeHHo BaXXHO Takoe 0O60CHOBaHWE KavecTBa
naMmepuTenen npy UTOroBoM KOHTpPONeE, pesynbraTbl KOTOPOro CBA3aHbI C
NPUHATUEM BaXXHbIX aAMUHUCTPATUBHbIX PELUEHU, HAanpumMep, Npwu
aTtTecTauum BbINyCKHUKOB.



OcHoBHble HanpaeneHua coeepweHcTeoBaHna KUM
Er3 2017 r. no xumum

B Ha cTosuwee Bpemsa cogepxaHmne KM EI'D basupyeTtcsa Ha
TpeboBaHusax PegeparnbHOro KOMMNOHEHTA rocya4apCTBEHHOIO
obpasoBaTtesibHOro crtaHgapTa cpegHero (NofIHOro) U OCHOBHOIO

obuero obpasoBaHus (npukas MnHobpasoBaHuns Poccum ot
05.03.2004 r Ne 1089).

K 2021/2022 r pormkeH 6bITb 3aBepLueH nepexon K KUM,
cooteetcTeyowum ProC.

[Tponcxoout
* yCUneHue NeATenbHOCTHOW OCHOBbI;
* NPaKTUKO-OPUEHTUPOBAHHOW HanpaeneHHoCcTU coaepxaHua KMM.

N3ameHeHns OomKHbl ObITb NOCTENEeHHbIMU, YTODbI 0becnevYnTb
CONOCTaBUMOCTb pe3ynbLTaToB y4acTHMKOB EI'D pasHbIx ner.



OcHoBHble HanpaeneHua coeepweHcTeoBaHna KUM
Er3 2017 r. no xumum

C uenbio noBbllweHua anphepuHumpytowen cnocobHoCTH
9K3aMeHa N 06bEKTUBHOCTU OLIEHUBAHUA YYEOHbLIX OOCTMXEHUI
BbIMYCKHMKOB

*BBOASATCH HOBbl€ MOAENW 3aJaHui, B TOM Yncne 3a4aHus ¢ eauHbIM
KOHTEKCTOM;

*o0LLEee KonMyecTBO 3a4aHn YMEeHbLUEeHO 10 34.

[TpyHUMNUanbLHO U3MEeHeHa CTPYKTypa YacTtu 1 BapuaHTa; Tenepb oHa
COOTBETCTBYET CTPYKTYpPE CaMOro Kypca XumMuun. 3agaHusi, BKITKOYEHHbIE B
9Ty 4YacTb paboThbl, CrpynnNMPoOBaHbl N0 OTAESNbHLIM TEMaTUYECKUM Driokam.
B kaxxgom 13 atmx 6r10Kk0B NPUCYTCTBYIOT 3a4aHuA Kak 6a30Boro, Tak u
NOBbILLEHHOIO YPOBHEWN CIOXHOCTWU. BHYTpK Kaxgoro brnoka 3agaHugd
PAacCronoXeHbl Mo HapacTaHMIO TOro KormyecTBa y4ebHbIX 4ENCTBUN,
KOTOpoe HeobxoanMmMo Ansinx BbINOHEHUA.



OcHoBHble HanpaeneHua coeepweHcTeoBaHna KUM
Er3 2017 r. no xumum

CTpykTypa Yyactn 1 pabotbl 2107 roga Bkro4aeT B cebd
HECKOINbKO TEMAaTUYECKNX OITOKOB:
«CTpoeHune aTtoma. [eprnoanyeckmin 3aKoH 1 nepnognyeckas
cuctema xummnyeckmnx anemeHtoB .. MeHaoeneesa.
3aKOHOMEPHOCTUN UBMEHEHNSI CBONCTB XUMUNYECKUX ANEMEHTOB MO
nepuogam u rpynnam. CTpoeHune BellecTBa. XMMUYeCcKas CBS3bY;
«HeopraHnyeckue BellecTBa: Knaccnukauma 1 HOMeHKnaTypa;
XUMUYECKNE CBOMNCTBA N reHeTUYECKas CBA3b BELLECTB
Pa3fNYHbIX KI1aCCOBY;
«OpraHunyeckne BellecTBa: Knaccudumkauma n HoMeHKNaTypa;
XUMUYECKNE CBOMNCTBA N reHeTUYecKas CBA3b BELLECTB
Pa3fINYHbIX KI1aCCOBY;
«XmMmn4yeckaa peakumsi, METOAbl MO3HAHUA B XUMUN, XUMUS U
XU3Hb, PpacyeTbl N0 XUMNYECKUM OOpMYySriaM N YypaBHEHUNAM
peakuniny.



TemaTtnueckun bnok «HeopraHudeckme BewlecTea...»

3adaHue 5, 6a306bil ypo6eHb CIIOXHOCMU

Bedyuwuu npoeepsiemMbil 3rieMeHm cooepkaHUus.

Kraccugukauuss Heopa2aHu4deckux eeuwlecms. HomeHknamypa
HeopaaHU4YeCcKuUX sewecmes (mpusuarsibHasi U Mexxo0yHapoOHas)

YcTaHOBUTE COOTBETCTBUE MeXay POpMYIion BellecTBa U
Kriaccom/rpyrnrnou, K KOTOpomy(-0n) 3TO BELLECTBO NPUHAANIEXNT.

BEIIIECTBO | KJIACC COEJUHEHUA
A) Ca(HCO,), 1) cpenune conu
b) (CuOH),CO, 2) KUCIIBIE COJIH
B)NH,NO, 3) OCHOBHBIC COJIH

4) NBOMHBIEC COIHU

BuinonHenue 80 %, anchd.cn.52 %



TemaTtnueckun bnok «HeopraHudeckme BewlecTea...»

3adaHue 6, 6a306bil ypo6eHb CIIOXHOCMU

Bedyuwuu npoeepsiemMbil 3rieMeHm cooepkaHUus.

xapakmepHble XUMu4ecKkue ceolicmea
MpPOCMbIX 8eUECM8: Memarisios U HeMemarsios

M3 mnpeanokKeHHOro IIEPEYHs BEIIECTB BHLIOCPUTE [Ba
BEILIECTBA, C KAXKJBIM M3 KOTOPHIX B3aUMOJICHCTBYET CEpa.

1) a3oTHas xuciaoTa (KOHII.)

2) rugpoxcu xpoma(lll)

3) kapOOHAT KaIbIIM

4) xmopug meau(11l)

5) marauii

BuinonHenue 58 %, anthd.cn.67 %



TemaTtnueckun bnok «HeopraHudeckme BewlecTea...»

3adaHue 7, 6a306bil yp0o6eHb CIIOXHOCMU

Bedyuwuu npoeepsiemMbil 3rieMeHm cooepkaHUus.

xapakmepHble XUMUYEeCcKuUe ceolicmea OKcUuO08: OCHOBHBbIX,
amgbomepHhbIX, KUCITOMHbIX

3 mpensio)KeHHOro MepeyHs BbIOEpPUTE JIBa OKCH/IA,
KOTOPBIE PEATUPYIOT C THAPOKCHIOM HATPUSI.

1) okcua Maruus

2) OKCHUJ AJTIOMUHUSA

3) okcu KallblLMs

4) oKCUJ KpEMHUS

5) okcup IUTHS

BuinonHenue 45 %, auchd.cn.62 %



TemaTtunveckui 6nok «HeopraHu4yeckue BelwlecTea...»

3adaHue 8, 6a306bIU ypo8eHb CNOXHOCMU

XapakTepHble XMMNUYeCcKne CBOUCTBA OCHOBaAHUN U aMPOTEPHbIX
rMOPOKCUOO0B. XapaKTepHble XMMMYeckne CBOUCTBA KUCHOT.
XapaKTepHble XMMMNYeCKne CBOUCTBA CONen. InekTporimTmieckas
anccounauuns anekTponuToB B BOAHLIX pacTtBopax. CurbHble 1 cnabdble
anekTponutel. Peakuun noHHoro obmeHa

B npoOupky ¢ pacTBopoM BemiecTBa X A00aBWIM CUJIBHYIO KUCIOTY Y. B
pe3ynbTrare peakiuu oOpa3zoBAINCH PACTBOPUMAS COJIb U Cladas KUCIIOTA.
N3 npeanoXeHHOTo NMepeYHsl BEIOEpUTE BemecTBa X U Y, KOTOPbIE MOTYT
BCTYIIATh B OIIMCAHHYIO PEAKIHIO.

1) HuUTpUT Oapus

2) cepHas KACJI0Ta

3) cepoBOIOpOHAS KUCIOTA

4) OpoMu JTUTHS

5) dTopua amMmmMoHHMS BbinonHenue 55 %, aucpd.cn.78 %




TemaTtuueckun bnok «HeopraHu4eckue BellecTea...

3adaHue 9, 6a306bIU ypo8eHb CNOXHOCMU

Bedywut riposepsieMbil a5ieMeHmM co0epKaHUs.
reHeTn4yeckasl B3anMoCBA3b HEOPraHMYECKUX BELLECTB

B 3aganHOM cxeme npeBpanieHun

X 0
Fe —» FEZ(SO4)3 —»Y t—> F6203

BellecTBaMu X U Y SBJISIFOTCS:
1) FeCl,

2) CuSO,

3) H,S0, (p-p)

4) H,S0O, (xoH11.), t

5) Fe(OH),

BuinonHenue 70 %, ancpg.cn.65 %

»



TemaTtnuyeckun bnok «HeopraHudeckme BelwlecTea...»

3adaHue 10, noebiweHHbIU YPOoBeHb CIIOXHOCMU

Bedywut riposepsieMbil a5ieMeHm co0epKaHUs.
peakuum OKUCINTENbHO-BOCCTAHOBUTENbHbIE

W3MEHEHWE CTEITEHU
CXEMA PEAKLIN OKUCJIEHUS OKUCTUTEIS
A) KClO,— KCI + 0, 1) +7 — -1
B) KCIO,— KCl + KCIO, |2)-2 -0
B) KCIO,— KCI + O, 3) +5 — -1
I KCIO— KCI +KCIO, | 4)+1 —-1
5) +1 — +5
1) 45 — +7

BuinonHenue 75 %, audpd.cn.35 %



TemaTtunueckn 6nok «HeopraHu4yeckue BellecTea...

3adaHue 11, NoebIWEeHHbIU YpPoeeHb CNOXHOCMU

Bedywut riposepsieMbil a5ieMeHm co0epKaHUs.
XapaKTepHble XMMUYECKNE CBOMCTBA HEOPraHNYECKNX BELLECTB

YcTaHOBUTE COOTBETCTBHE MEXKIY (POPMYIION BeEIllecTBa
u QopMynaMH PEaKTHUBOB, C Ka)KJIbIM U3 KOTOPBIX OHO
MOYKET B3aUMOIENCTBOBATE.

&?&E@?}Q ®OPMVJIbl PEAKTUBOB
A)Cl, 1) NaHCO,, Zn, HF
B) AlLO, 2) O,, HBr, KMnO,
B) Ca(OH), 3) O, H,, L
I') Na,SO, 4) NaBr, Ba(OH),, Fe
5) HCI, NaOH, CaO

4512 BuinonHexue 45 %, audd.cn.65 %

»



3anaHua ¢ eAUHLIM KOHTEeKCTOM

Jina BeINONHeHMH 3aj1aHuil 1=3 uenonw3yiite caeayrOlMi pag XUMHYECKHX
MeMeHToB. OTBeTOM B 3a/1aHHAX 1=3 ABaserca nocieaoBare/lbHOCTE UHdp. noa
KOTOPBIMH YKa3aHbl XUMHYECKHE IEMEHTEl B JAHHOM PHIY.

1)S 2) Na 3) Al 4) Si 5) Mg

Onpenenure, aroMbl KakHX H3 YKa3aHHbLIX B PALY JJIEMEHTOB B OCHOBHOM
COCTOAHHH COJEPHKAT OJIHH HECIAPEHHBII IEKTPOH.
3anuuumTe B [0/1e OTBETA HOMEPA BRIOPAHHBIX IEMEHTOR,

I"[3 }"KEEE[HHI:-LH B r.IHjJ.}" XHMHYSCKHX AeMEeHTOB EHEEPH'[’E 'l'Fll-i AMeMEHTA-METANTA.
PEEII{}JI-DII-I{HTE E-I:-IEFIEHHJ:IE IMeMEHTRI B |1ﬂp5m1-:e BD'EPEE'[’HHHH BOCCTAHOBHTENBEHEIX
CBOCTB.

gﬂIIHI.IJH'l'E B mojae OTBETA H{'_'!MEFIEI E-I:-IEPHHHJ:IK IEMEHTOB B H}'}HHﬂﬁ
nocie10Bare/IbHOCTH.

M3 umiena ykalaHHBIX B PAdY VIEMEHTOB BRIDEPHTE JBA 3IEMEHTA, KOTOPLIE
B COEJAHHEHHH C KHCIOPOJAOM NPOABIAIOT CTENEHE OKHCIeHHs +4.
3anuIuMTe B [IQJI€ OTBETA HOMEPA BhIOPAHHEIX IEMEHTOB.




YacTtb 2. [JomxHo nu BbiThb pelueHne oaHO3HaYHbIM?

3adaHue 30 Cocmasbme ypasHeHue peakuyuu, Ucrosnb3ys Ons
paccmaHosKuU KoaghehuyueHmoa Memod 31eKmpoHHo20 banaHca:

KNO, + ... + HNO,; — Cr(NO,), + ... + H,O

SKNOQ_ } KQ_CFIO:(, 4 8HN03 ZZCPfNQg)g +5KN03 "'[fHZO

"3 11 N+5 3

+c+“ Cr 6!

KelroOy ( CrF*) - oruciumeuts
KNGO, (M*) - Bocemanobumens

3agaHne BbINOMHEHO NOMHOCTLIO MPaBUIIbHO.
OueHka: 3 banna.



YacTtb 2. [JomxHo nu BbiThb pelueHne oaHO3HaYHbIM?

3adaHue 30
KNO, + ... + HNO; — Cr(NOj); + ... + H,O

3KNO, +4, (10), Hotno, SNG40, 88,0
N' “de > N - lowenouobunens oié /3
Qf%{-Se 5 0% _ ciutaumens 3 W

B kayecTBe okucnuTens BbiopaH He guxpomar, a
Xpomat Kanus. 3agaHne BbINOMHEHO NOSTHOCTbIO
NpaBUIbHO.

OueHka: 3 banna.



3adaHue 30
KNO, + ... + HNO; — Cr(NOj); + ... + H,O

KAo + GO + U = Ce M)y + Kt + 11,0
-+ e
A/siﬁ-zé‘ SN\ é-dg

+Y 4,

Cr +7 20 (71 0b.y4
MOL“@&G(/MW/QS
C?‘OL*-MM/%

B kayectBe okncnutens BeldopaH okcug xpoma(lV).
OnNEeKTPOHHbIN BanaHc cocTaBrneH; onpeaeneHsl OKUCINTENb U
BOCCTAHOBUTENb.
He paccTtaBneHbl cTexMomMmeTpuyeckme KoadUUNEHTLI B ypaBHEHNN
peakuum.

OueHka: 2 banna.



Yactb 2. [lonmkHO Nu BbiTh peleHne OaHO3HaYHbIM?
3adaHue 31

Xrnopug antoMUHnA Harpenu ¢ kanuem. [lony4yeHHbIV B pe3ynbraTte
MeTans NOMECTUNM B pacTBOp rmapokcuaa kanusa. Hepes
NOMy4YMBLLUMINCS NPM 3TOM PacTBOP NPOMNYCTUNN YrMeKNCnbIX ras, B
pesyrneraTe Habnoganu obpasoBaHue benoro ocagka. K
OCTaBLUEMYCS NOCIe OTAENEHUA ocagKka pacTBopy Aobasunum
pacTtBop cynbgara xenesa(lll). Hanuwunte ypaBHeHUs YeTbIpEX
OMUCaHHbLIX peaKkLUnH.

1) AICIl; + 3K = 3KCI| + Al

2) 2Al + 2KOH + 3H,0 = 2K[AI(OH),] + 3H, (BO3MOXHbI
zanucy K;[AI(OH),], K [AI(H,0),((OH),])

3) 2K[AI(OH),] + CO, = 2AI(OH),¥ + K,CO; + H,0
(monyctumo obpasosaHne KHCO,)

4) 3K,CO; + Fe,(S0,); + 3H,0 = 2Fe(OH),4 + 3CO, +
3K,SO, (onyctnumo HanucaHve ypaBHEHUS peakumn
KHCO,)



3adaHue 31

() AlCly 13 == 3k +4)

)24\ 420U ot = 2L [ AL(OH) (M0, ] 1T

D EAHOH RO T DR,

%) 2 L TA (OR)u (e0), T+ LCO, = 2AI[OR 7 2CO4 1 SH, O
W) 32Oy + Fep (SOU), FEHLO =DM + keSO, * 300,

[lons BbIlMYCKHWKOB, MNMOJTy4YnBLUUNX onpenesieHHoe KoJfIn4ecTBo bannos

bann 0 1 2 3 4

Hons 22% | 20 % 27 % 13% 18%

BbllMYyCKHNKOB




SAOAYU
3adaya 33

Okcug unHka maccon 16,2 r Harpenu B NpUCYTCTBMKU YrapHOro rasa
obbemom 1,12 n (H.y.). [pn 3TOM yrapHbIn ra3 npopearmposarl
NOMHOCTLIO. [oNy4YeHHbIN TBEPALIN OCTATOK PacTBOPUIIN B

60 r 40 %-Horo pacTteopa rugpokcmuaa Hatpus. Onpegennte MaccoByto
OO0 rmgpokcuaa HaTpust B obpasoBaBLLEMCHA pacTBOpE.

[1] ZnO + CO = Zn + CO,?

[2] ZnO + 2NaOH + H,O = Na,[Zn(OH),]
[3] Zn + 2NaOH +2H,0= Na,[Zn(OH),] + H,?

[lons BbIlMYCKHUKOB, MOJTYy4YnBLUUNX onpenesieHHoe KoJfIin4ecTBo bannos

bann 0 1 2 3 4
Hons 54% | 21 % 7 % 5% 13%
BbII'IyCKHI/IKOB




3adaya 33

SAOAYU

[Mpn HarpeBaHnn obpasua rmapokapboHaTa HaTpus YacTb BeLeCcTBa
pasnoxwunace. [pu atom Bbigenunock 4,48 n rasa (H.y.) n obpasoBarnocbh
63,2 r TBEpOOro 6e3pogHoro octatka. K nony4yeHHOMy octatky obasunu

MUHUMarnbHbIN 00BbEM 20%-HOro pacTBopa CONAHOW KACNOThI,

HeobxoaMMbIN AN NONHOro BblAeneHns yrnekucnoro rasa. Onpegenure
MaCCOBYI0 [0S0 Xflopuaa HaTpus B KOHEYHOM PacTBOpE.

I'pynnust gsinycknukoes
HO YPOGHAM HOOZOMOEKHU

Hona epinycknukos, noayuueuiux onpeoenén-

HOe Koiuvyecmeo oannos (e %)

I bann 2 danna 3 oanna 4 danna
I zpynna 0.4 0,03 0 0
2 2pynna 7.9 0,97 0,21 0,12
3 epynna 29,6 10 4.4 3.9
4 epynna 9.6 13,7 18,7 55,2




3adaya 34 SAIA

[Tpy B3anMogencTemm Conm NepBMYHOro ammHa ¢ HUTpaTom cepedpa
obpasyeTcs opraHM4yeckoe BewecTBo A 1 xnopug cepebpa. Belwectso A
coaepxut 25,93 % asoTa, 22,22 % yrnepoga v 44,44 % kucnopoga no macce.
Ha ocHoBaHWM JaHHbIX YCIIOBUA 3aJaHUS:

1) npon3BeauTe BbIYNCNEHUS, HEODXOANMbIE A1 YCTAaHOBIIEHNSA
MOJIEKYIIAPHOU POPMYIibl OpraHM4YecKoro BeLwecTsea A;

2) 3anuLInTe MOSIEKYNSIPHYIO popMyny BellecTBa A;

3) cocTaBbTe CTPYKTYPHYHO dhopMyrny BellecTBa A, KoTopast OAHO3Ha4YHO
OoTpaXkaeT NopsiAOK CBA3M aTOMOB B €r0 MOJIEKYIIE;

4) HaNULWINTE YpaBHEHME peaKkumun nonyvyeHns sewectsa A B3anMogencTtesmem
COMn NEPBMYHOIO aMuHa N HUTparta cepebpa. .

C2H803N2
[CH5-CH,-NH,]CI + AgNO ; — [CH,,-CH,-NH,]NO, + AgCl

bann 0 1 2 3 4
Hons 48% | 10% 23 % 5% 14%
BbI[MTYCKHNKOB




Kakue namenenun npounsonayt B 2018 rony?

«PeepaibHbIH HHCTUTYT IieJaTOTHYeCKUX H3MepeHM»

HopmaTtusHo-npaEERIEE]
LOKYMEHTBI

[nagHaa » EMT3 u

Hopmatnepz [leMoBEpCUM, 9-1 1
T KYM
i ) crnieyudukalnn,
flemoBepcun, €l konUUKATOPbI 'TBEHHbII 3k3aMeH (EM3) — 3T0 (hopmMa rocyAapcTBEHHOR MTOMDBOM ATTECTALM
Koaudhu TEnNbHbIM NPOrpaMMan cpeaHero obuero ofpasoBaHKuA.

[ns npeaMeTH [ns npeagMeTHBIX
cybnekr| KOMUCCUIA CyObekToB PO 3 MCNOAB3YIOTCA KOHTPOMBHBLIE U3MEPUTENBHLIE MATEPUans! (KIM),

P 060 KOMNNEKCE! 334aHWIA CTaHAAPTU3MPOBAHHOM hopMbl, @ TakKe
METOANY e CKI e AHanuTU4eCKVe U HKM ANA DHOPMNEHMA OTBETOB HA 334aHMA.
MeToauYeckne
Ans B”'"V mMatepuvanbli MCbMEHHO Ha PYCCKOM A3LIKE (33 MCKNHYEHMEM EM3 N0 MHOCTRAHHBIM A3bIKaM).

mo,o“e : n’"ﬂ Eolllycikod M NPOBOAMTCA PeAepanbHoM CNykBOM N0 Hag30py B chepe 0BPasoBaHUA U HayKW
| rB3-11 COBMECTHO C OPraHamy MCNOAHUTENBHOM BRACTM CyBBEKTOB POCCMIACKOMA
TpennpoBouHbiel ITOrOBOE COMMHEHMWE
yHaummx 0 14 06We0Bpa30BaTENEHEIM NPEAMETAM:

OTKpblTbm baHK 3agaHun
EI‘S

TpeHUPOBOYHbIE
cOoOpHUKK ANs yYyalwmxcs
c OB3

BMP-11 e
I, |4 IAHhNORM AT TANHHN-KNRAMYHAKA! TANHHRIE TRY¥HNNAMAK (AT




ClrACUBO 3A BHUMAHMUE!

CraxaHoBa CeetnaHa BnaaneHoBHa

stakhanovasv@gmail.com



