Xumus. 11 xnace I'BD (mcsmenHas popma)

VY1Bepxaeno [Ipukazom qupexkropa ®I'BHY «DUTIN»
0T 26.11.2019 1. Ne 141-I1

Cneuudpukanus
JK3aMEHALIHOHHBIX MaTepHaJIoB 1Jsl nposeaeHust B 2020 rony
roCyAapCTBEHHOr0 BHINMYCKHOT0 Yk3amena no XUMHUMU (mucsmenHas ¢popma)
AJ1s1 00yyaloLuXxcsl Mo 00pa3oBaTeJbHbIM POrpaMMam
CPEJHET O o6uero odpazoBaHus

1. HazHayeHue 3K3aMeHALIMOHHOH PadoThI

TocynapcTBeHHBIH BBITYCKHO# 3k3ameH (I'BD) npencraBnser cobdoit hopmy
rOCYIapCTBEHHOM HTOrOBOM aTTecTaluu A OOy4aroLIMXCsl B CIELHMalIbHBIX
y4eOHO-BOCIIUTATENFHBIX ~ YUPSKICHUSAX  3aKPBITOr0 THMA, a Takke B
VUPEKACHHUSIX, HWCIIONHSIOMNX HaKa3aHWe B BUJAE JHUIICHUS CBOOOIBI, JUIS
o0yJaronuxcsi o 00pa3oBaTeIbHBIM MPOrPaMMaM CPEIHEr0 MPOoPEeCcCHOHATEHOTO
o0pa3oBaHMs, TMOJNYYAOIUX CpeAHee ofliee oOpa3oBaHHE 1O HMEHOIIUM
TOCYJapCTBEHHYIO aKKpEIUTALUUI0 00pa30oBaTeNbHBIM MNpOrpaMMaM CpeJHEro
obmrero oopa3oBaHus, B TOM YHCIIE 10 00pa30BaTeNbHBIM MIPOrpaMMaM CPEIHETO
npodeccHoHaTbHOT0 00pa3oBaHMs, HHTEIPUPOBAHHBIM € 00pa3oBaTeNbHBIMU
mporpaMMaMi OCHOBHOTO OOIIEro M cpeaHero obmiero oOpa3oBaHus, s
00y4aroIMXxcsl C OTPAHUISHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI, IS OOYYArOIUXCS —
JIETeH-VHBAMIOB W WHBAIUIOB, OCBAMBAIONIMX 00pa30BaTENbHBIC MPOTPAMMBI
cpenHero oouero oopasoBaHusl.

I'BOD mnos3BosiseTr yCTaHOBUTH YpOBEHb OCBOGHMS  BBITYCKHHKaMH
(emepaabHOr0 KOMITOHEHTa TOCYJApCTBEHHOTO 00pa30BaTelIbHOTO CTaHIapTa
cpenHero (MmoJHoro) o01Iero o0pa3oBaHus 0 XUMUH, 0A30BBIH YPOBEHbB.

I'BD mpoBoaurcss B coorBeTctBUM ¢ DenepanbHbiM  3akoHOM  «O0
oOpasoBanuu B Poccuiickoit denepannm» ot 29.12.2012 Ne 273-®3 u ITopsaxom
MIPOBENICHHUsI TOCYAAPCTBEHHON MTOTOBOW aTTECTallMd 10 00pa30BaTEIbHBIM
nporpaMmMaM CpeIHero oOwero o0pa3oBaHUs, YTBEPXKIEHHBIM IPHUKA30M
Munnpocgemenus Poccun u Pocoopuanzopa ot 07.11.2018 Ne 190/1512.

2. JToKyMeHTBI, ONpee/siiolue colepKaHue IK3aMeHALIMOHHOI padoThI

CopepkaHue SK3aMEHAIMOHHBIX MatepuasioB ['BD-11 B mnuceMeHHOU
(dopMe CoCTaBIICHO Ha OCHOBE (helepaabHOI0 KOMIIOHEHTa TOCYAapCTBEHHOTO
00pa3oBaTeNFHOTO CTaHAAapTa CpeAHero (IMONHOTO) ofmero oOpa3oBaHUS MO
XUMHUH, 0a30BbIi ypoBeHb (mpuka3 MunoOpasoBanus Poccum ot 05.03.2004
Ne 1089 «OO6 ytBepkaeHnu (QeaepaqbHOro KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB HAYaIBbHOTO OOIIET0, OCHOBHOTO O0OIIero
cpenHero (MoJHOTr0) 001Iero o0pa3oBaHusm).
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3. CTpyKTypa M coep:kaHue IK3aMeHAIIMOHHO padoThl

Kaxnplii BapuaHT 3K3aMEHAIIMOHHOW PabOThI COACPKUT 25 3agaHuii, U3
KOTOpBIX 19 3amanuii 6@306020 ypo6HsL CIIOKHOCTH C BEHIOOPOM U 3aITUCHI0 HOMEpa
MpaBWIIBHOTO OTBeTa (TMOpSAKOBBIE HOMepa 3agaHuii  1-19), 2 3agaHus
NOBbIUEHHO20 YPOBHS CIOKHOCTH Ha YCTAHOBJIEHHE COOTBETCTBUSL MEXAY
3JIeMEHTaMH JBYX MHOXeCTB (TopsiikoBeie Homepa 20 u 21), 1 3anaHue
NOBbIUEHHO20 YPOGHs CIIOKHOCTH Ha MHOXXECTBEHHBIH BBIOOD (MOPSAKOBBIN
HOMep 22), 2 3agaHUs 0a306020 YpOGHs CIOKHOCTH C KPAaTKAM OTBETOM
B BUJAE YMCNIA C Y4ETOM 3aJaHHBIX €AMHMIl HU3MEpeHMs (U3UYECKUX BEIUYUH
(nopsiakoBbie HOMepa 23 u 24) u 1 3agaHue ¢ pa3BEPHYTHIM OTBETOM (ITOPSIKOBBIN
HOMep 25).

Kaxpas rpynna 3ananuii, BKIIOYEHHBIX B Bapuantel KMM, umeer cBoé
(yHKUMOHAIBHOE TpeAHa3HaueHWe. Tunm M CIOXKHOCTh KaXKIOTO 3aJaHus
9K3aMEHALMOHHON pabOTHl ONMPENENSIOTCS B COOTBETCTBHH C INIyOHMHON HM3ydeHHs
MPOBEPSAEMOTO 3JIEMEHTA COJCP)KAHHUS W HEOOXOAMMBIM YPOBHEM €T0 YCBOCHUS,
a TaKXKe B COOTBETCTBUU C BUAOM YUeOHOH AEATENBHOCTH, KOTOPYIO CIEXyeT
OCYILECTBUTH MIPU BBHIOJIHEHUH 3aaHUsL.

IIpu ompeneneHnn KoJIWYeCTBA 3aJaHUH, OPUEHTHPOBAHHBIX HA TPOBEPKY
YCBOGHHS Yy4eOHOTro MaTepHayla OTACNBHBIX OJIOKOB / COAeprKaTeNbHBIX JIMHHIA,
YUUTBIBAJICS MPEXKAE BCETO 3aHUMAEMbIii UMM 00BEM B COIEPKAHUM Kypca XUMHH.
Hanmpumep, mpuHATO BO BHHUMAaHHE, YTO B CHUCTEME 3HAHHH, ONpPEAEISIONINX
YPOBEHb TIOATOTOBKH BBITYCKHUKOB II0 XWMHH, Ba)KHOE MECTO 3aHUMAIOT
9NIEMEHTH COJCPXKAHUS COJCpP)KATENbHBIX OJIokoB «HeopraHumueckas XuMHD»,
«Opranuyeckass XUMHUs» M COIEPXKATENBbHON JIMHUM «XUMHYECKas PEaKIs».
[IpencraBnenue o pacnpeneneHud 3agaHuidi vacth 1| W bacth 2 1O
COZIepXKATEIBHBIM OJIOKaM / Colep KaTeTbHBIM JINHHUAM TaéT Tabmumna 1.

Tabnuya 1

Pacnpedenenue sadanuii 5K3aMeHaAyUOHHOU pAOOMbL RO COOEPHCAMENLHBIM
onoxam / cooepaucamenbublm IUHUAM KYPCa Xumuu

CopepixarenbHble O10KH / KomanuectBo
COJIepKaTeIbHbIC JINHUH 3aaHui

Teopemuuecxue OCHO6bl XUmuu

[

COBpCMeHHLIC IpeACTaBJICHUA O CTPOCHUH aTOMa

—_

1.2 |Ilepuonnueckuii  3akoH u  llepuonudeckas  cucrema
XUMHUecKux snemMeHToB /.M. Menpeneera

1.3 | XuMuueckasi CB3b U CTPOCHUE BEIIECTBA 3
1.4 | Xumudeckasi peaxius 3
2 | Heopzanuueckaa xumus 7
3 | Opzanuueckas xumus 8
4 | Memoowt noznanusa ¢ xumuu. Xumus u JHCu3Hsp
4.3 | PacuéTpl M0 XMMUYECKUM (HOpMyTIaM U ypaBHEHHUSIM PEaKIIUii 2
Hroro 25
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CooTBeTcTBHE CcoOjepKaHusi pabOThl OOMMM IESIM OOYYEHUS XAMHUH
B cpeaHeil mkoie oOecrednBaeTcs TeM, YTO MpejiaraeMbleé B HUX 3aIaHus
NPOBEPSIOT HApsAy C YCBOGHHEM DJIEMEHTOB COJAEPXKAHUS  OBJIAJCHUE
OTpeNeNnéHHPIMA  YMEHHAMH M crmocobamMu  JeWCTBHA, KOTOpPhIE OTBEYAIOT
TpeOOBaHWSAM K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB. [IpeactaBieHue o
pacnpefeneHIH 3aJaHuii 10 BUJaM MIPOBEPSAEMbBIX YMEHHUH M Ccrloco0aM JeicTBUi
naér Tadimna 2.
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Tabnuya 2

Pacnpeoenenue 3a0anuii no eudam ymeruii
u cnocobam oeticmauil

OCHOBHBIE YMEHHS U CIIOCOOBI ISHCTBUI

KonuuectBo
3aJlaHui B
JacTIxX
paboThl

3namv/nonumams:

BaXKHEHMIIE XUMUUECKUE TTOHITHS

1.2

OCHOBHBIC 3aKOHBI 1 TCOPUU XUMHUU

NS}

1.3

Ba)KHEHIITHE BEIIECTBA U MaTepraIbl

Ymems:

2.1

Ha3b16aMb U3YYEHHBbIE BEIECTBA [0 TPUBUAIBHON MU
MEXIYHapOJHOH HOMEHKJIAType

2.2

onpedensamv/Kraccupuyuposams:  BAICHTHOCTb,  CTCIICHB
OKHCJIEHHS XMMHYECKHX OJJIEMEHTOB, 3apsibl HOHOB; BHJ
XMMHYECKUX CBsI3ed B COCOMHCHUSIX U TUI KPHCTAJUTMYCCKOU
peIETKY; XapakTep Cpelabl BOAHBIX PAacTBOPOB BEIECTB;
OKHUCJIUTENb W BOCCTAHOBHUTEIb, NPHHAJICKHOCTh BEIECTB
K pa3iM4YHbIM KJIacCaM HEOPraHWYECKHX M OPraHHYECKUX
COCIMHEHHI; TOMOJIOTH M H30MEpPbI;, XUMHYECKUE PEaKIUH B
HEOPraHM4eCcKOH 1 OpPraHn4eckol XMMHH (IO BCEM U3BECTHBIM
KJIacCU(HUKALMOHHBIM ITPU3HAKAM)

23

Xxapaxmepuzoeamy: s-, p- ¥ d-3IEMEHTHI 110 HX MOJOXKESHUIO B
Ilepuoguueckoit  cucreme  J[.U. MenneneeBa;  oOmue
XUMHUYCCKHUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COCTMHEHUH, CBOWCTBA OTHENIbHBIX NPEICTaBUTENEH OTHX
KJIACCOB; CTPOCHHE W XHMHYECKHE CBOMCTBA H3YYEHHBIX
OpPraHNYECKHX COeTUHEHUH

24

00bACHAMY: 3aBUCUMOCTh CBOWCTB XMMHUYECKUX BJIEMEHTOB U
UX COEIMHEHHMH OT MOJIOKeHMs sneMeHTa B Ilepmomuueckoit
cucreme [I.U. MenneneeBa;, mnpupoly XUMHUYECKOH CBSI3H
(MOHHOH, KOBAJIEHTHOW, METAJUTMYECKOH, BOJOPOIHOMN);
3aBHCHUMOCTh CBONCTB HEOPTraHHMYECKHX M OpPraHMYECKUX
BEIECTB OT MX COCTaBa M CTPOCHUS; CYLIHOCTh H3yYEHHBIX
BHJIOB XUMUYIECKUX peakuuii (3MEKTPOTUTHUECKOH
JTUCCOLIUAINH, HOHHOTO oOMeHa, OKHUCJIUTENBHO-
BOCCTAaHOBHUTENBHBIX) U COCTABIATh UX YPABHEHMS; BIIMSIHUE
Pa3NIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOHM peakuny 1 Ha
CMEIICHNEe XMMUYECKOTO PAaBHOBECHSI
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2.5 | nnanuposamv/nposodums: SKCHEPUMEHT IO TOJIYYCHHUIO H 1
pacIo3HaBaHHIO BaKHEHIIINX HEOPTraHUIEeCKUX u
OPraHNYECKHX COCAWHEHUH ¢ yIETOM MPHOOPETEHHBIX 3HAHMH
0 mpaBwiax Oe3onmacHOi pabOTBl C  BEIIECTBAMH B
naboparopu ¥ B OBITY, BBIYHCICHUS MO XUMHYECKUM
(dopMyTIaM U ypaBHEHHIM

Hroro 25

3amaHus 0a308020 YPOBHA CAONCHOCMU C KPATKUM OTBETOM IIPOBEPSIOT
YCBOGHHE 3HAUUTEIBHOTO KOJHYECTBA DJJEMEHTOB COAEPXKAHHS BaKHEHIINX
pa3ienoB INKONBHOTO Kypca XuMuH: «TeopeTHdeckne OCHOBBI —XUMHUY,
«Heopranmueckass xumusi», «OpraHudeckas XUMHD», «MeTonbl TMO3HAHUS B
XxuMuH. XuMmuss H ku3Hb». CorjmacHo TpeOOBaHUSIM CTaHAapTa K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB OTH 3HAHUS SIBIIAIOTCS 00S3aTEIbHBIMU AJISI OCBOCHUS
KaXIpIM  oOydaromumcs. DT 3aJaHds  CIy)XaT  [elsIM  IPOBEPKH
c(hopMUPOBAHHOCTH psifa OOIIey4eOHBIX (METanpeIMEeTHbIX) YMEHUH, B TIEPBYIO
ouepesb YMEHHUS «CaMOCTOSITENIbHO OLIGHHBATH IPABUIBLHOCTH BBITOJHEHUS
y4eOHOH U yIeOHO-TIPaKTHUECKON 3a/1a9my.

3amaHus  NOGLIUIEHHO20  YPOGHA  CIOKHOCTH C KPaTKUM  OTBETOM
NPEAyCMaTPUBAIOT 6bINOAHEHUe PAa3HOOOPa3HBIX JeHCTBUIl 1O NPUMEHEHHUIO
3HaHUH B M3MCHEHHOW, HECTAHJAPTHOM cUTyanuu (Hampumep, AJis aHajau3a
CYIIHOCTH M3YYCHHBIX THUIIOB PEAKIIHiA) M MPOBEPSIOT CPOPMUPOBAHHOCTh YMEHUH
cucmemamusuposams u 0600wame MOTyICHHBIC 3HAHUS.

B Tabnuue 3 npencraBieHo pacnpeieneHie 3a1aHui 0 YPOBHIM CI0KHOCTH.

Xumus. 11 xnace I'BD (mcsmenHas popma)

BepHoe BBIMONHEHWE KaXIOTO W3 3aJaHAN  IMOBBILICHHOTO YPOBHS
CJIOKHOCTH B 4yacTH 2 oneHuBaercs 2 Gammamu. CraButcs 1 Gami, eciiu B OTBETE
nomyiieHa oaHa omunoka. Crtautcst 0 6aiioB, eciii: a) B OTBETE JOMYIICHO Ooee
OITHOH ommOKH; 0) OTBET B O1aHKE OTCYTCTBYET.

3aganne 4acTH 2 C pa3BEPHYTHIM OTBETOM MpEIyCMaTPUBAET MPOBEPKY
TpEX JJIEMEHTOB OTBeTa. Haluuue KaKAOro JJIEMEHTa OTBETa OICHHUBACTCS
1 GamgoMm, MO3TOMY MaKCHMAallbHasi OIICHKA BEPHO BBIMOJHEHHOTO 3aJaHUs
cocrasisier 3 Gama.

3a BepHOE BBHINOIHEHUE BCEX 3a[aHUH 3K3aMEHAIIMOHHOW PabOTBl MOXKHO
MaKCHMAaJIbHO Moy4uTh 30 Gaios.

PeKOMeHHyeTCH ClIeayromas mKajaa 1nmepeBoga CyMMBbI IIEPBUYHBIX OayIoB
B H?{TI/I6aI[J'[BHyIO CHUCTEMY OLICHUBAHMUAA.

IIkana nepecyéTa NepBUYHOrO 6a/171a 32 BHINOJHEHUE
IK3aMEHAIIHOHHOW PaGoThl B 0TMETKY N0 NATHOAILHO# IIKaJjIe

OtMmeTKa

. «2» «3» «y» «5»
10 IIATHOAIIILHOMN HIKaJIe

OO6muii 6amn 0-8 9-17 18-24 25-30

Tabauya 3
Pacnpedenenue 3adanuti no ypogHIo CiodCHOCHU
YpoBeHb Komugecto Makcu- [TpoueHT MakcuManbpHOTO Oaa 3a
CIIO)KHOCTH 3aJaHui MaJIbHBII 3aJaHus TAaHHOTO YPOBHS
3aJlaHuH Oamn CJIO)KHOCTH OT MaKCUMAIILHOTO
Oasa 3a BClo paboty, paBHoro 30
ba3oBsrit 21 21 70
[ToBbIIEeHHBIH 4 9 30
Hroro 25 30 100

4. Cucrema OIEHHMBAHHS  BbBINOJHEHHSI OTJAEJbLHBIX 3aJaHUH U
IK3aMeHAIMOHHOIi padoTHI B L[€JIOM

BepHoe BhINONHEHHE KaXIOTO 3aaHusi 0a30BOTO YPOBHS CIIOKHOCTH B
yactu 1 oneHuBaercs 1 Oammom. 3alaHUe CUUTAETCS BBIMOJIHEHHBIM BEPHO, €CIIU
B OJaHKe OTBETOB YyKa3aHa HH(pa, COOTBETCTBYIOIIAS HOMEPY NPaBUIBHOTO
oTBeTa. 3a BBINONHEHHWE 3a7aHus craButcs ( OayioB, eciwm: a) yKa3aH HOMEp
HEMpaBUJIBHOTO OTBeTa; 0) yKazaHbl HOMepa JBYX M 00jee OTBETOB, CPEIu
KOTOPBIX MOXKET OBITh U NMPABUJIbHBIN; B) OTBET B OJIAHKE OTCYTCTBYET.

© 2020 depepanbHas cnyxba no Hagaopy B chepe 06pa3oBaHUs 1 Hayku 5

5. [IpoaoEKUTEIBLHOCTD IK3aMeHAIMOHHO padoThI
OOmasi MPOJOJKUTENFHOCTh  BBITIOJNIHCHHS OK3aMCHAIIHOHHOW pabOoTHI
cocrasiser 2 yaca (120 MuHyT).

6. JlonoJIHUTE/IbHBIE MATEPUAJIBI U 000PYy/I0BaHUE
Paspemiaercst ncnosp30BaTh HENMPOrpaMMHPYEMBIH KaJbKYJIATOpP, a TaKkKe
CJICIYIOIUE CIIPABOYHBIC MATEPHAIIBI:
— Ilepnoauueckas cucrema xumudeckux 3nemenToB .M. Menneneesa;
— Tabnuma pacTBOPHUMOCTH COJIEH, KUCIOT M OCHOBAaHUI B BOJIE;
— 3JIEKTPOXUMHUYECKUHN P HANIPSHKEHUH METaIOB.
ITepeuenb cpencTB OOy4eHHST M BOCIHTAHHS, HCIOJIB30BAHUE KOTOPBIX

paspemeHo pu NIPOBEJCHUH I'BO-11, YTBEPKAAETCS IIPUKA30M
Munnpocemenus Poccuu u PocodpHanzopa.

7. U3meHeHHMsI B 3K3aMeHallHOHHbIX MarTepuanax I'BD B 2020 roay mno
cpaBHeHuo ¢ 2019 rogom
V3MeHeHUs: B CTPYKType M COIEpPKaHUM HK3aMEHAIOHHBIX MaTepUalioB

I'B3-11 no xumuu B 2020 rogy OTCYTCTBYIOT.

B Ilpunoxennu mpuBeaEH 0000IEHHBIH IIaH 3K3aMEHAIIMOHHOH paboTHI.
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Ilpunooicenue

O0001EéHHBIN MJIaH BapHAHTA IK3aMeHanoHHoi padoTsl 'BD-11

(mucsmenHast popma) 2020 roaa
no XUMHUUN

Yposuu crosxcnocmu sadanua: B — 6asosvlil (npumephblii yposens 6bINOIHEHUS —

60-90%); I1 — nogviuennwiii (40-60%,).

Ne Vpo-

BEHb
CITOK-
HOCTH

3aJIaHusA

[IpoBepsiemble 371€MEHTBI
CoJepIKaHMs

Makcu-
MaJIbHBIN
GaJur 3a
BBIIIOJ-
HeHue
3aaHUsT

1 | CrpoeHue 37IE€KTPOHHBIX 000I0YEK aTOMOB JJIEMEHTOB b
HEPBBIX YETBIPEX IEPUOJOB: -, p- U d-DIEMEHTBHI.
OnextpoHHass KoHGpuUrypamus aroma. OCHOBHOE H
BO30YKJIEHHOE COCTOSIHHSL aTOMOB

1

2 | 3aKOHOMEPHOCTH HM3MEHEHHS XHMHUYECKHX CBOWCTB b
JJIEMEHTOB W WX COCOUHEHHH TIO0 TIepHoaaM
Y TpYIIIam.

OO6mas xapakrepuctuka MetawwioB [A-IIIA rpynn
B CBA3M C UX NoJjioxkeHueM B [lepuoauueckoil cucreme
xuMudeckux — dnemeHtoB [ .M. MenneneeBa u
0COOCHHOCTSIMH CTPOCHUS HX aTOMOB

3 KoBanentnas xumudeckas cBsi3b, €€ pa3HOBUIHOCTU U b
MEXaHH3MbI o0pa3zoBaHusI. XapakTepucTHKI
KOBAJICHTHOW CBSI3U (TIOJSIPHOCTH M SHEPTHS CBSI3M).
Honnas cBs3p. Mertamnuueckas cBsizb. Bomopoanas
CBSI3b

4 | DnextpooTpuuarenbHOCTh. CTENEHb OKUCICHUS U b
BAJICHTHOCTh XMMHYECKUX 3JICMCHTOB

5 | BemecrtBa MONEKYISIPHOTO U  HEMOIEKYJSPHOIO b
CTPOEHHS. Tun KPUCTAJUIMYECKOU PEIETKH.
3aBHCUMOCTh CBOWCTB BEILIECTB OT HX COCTaBa H
CTpOCHUS

6 | Kmaccugpukanms HEOPraHUYECKHUX BEIIECTB. b
Homenknatypa HEOPraHMYECKHX BEIICCTB
(TpuBHANBbHAS U MEXITYHAPOIHAS).

Knaccnguxarms OPTaHNYECKUX BEIIECTB.
HomeHkmaTypa opraHM4ecKiX BEUIeCTB (TpHBHAJTIBHAS
Y MEXIyHapOoIHast)
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XapakTepHble  XMMHUYECKHE CBOMCTBAa  IPOCTHIX b 1
BELIECTB - METaJlJIOB: LIEJIOYHBIX,
LIeJI0YHO3EMETIbHBIX, AITIOMUHUS; MEePEXOHBIX
METAJIJIOB: MEH, IIMHKA, XpOMa, KeJle3a.
XapakTepHble ~ XMMHYECKHE  CBOMCTBAa  IPOCTBIX
BEUIECTB — HEMETAUIOB: BOAOPOAA, TIaJlOTEHOB,
KHCIIOpOZa, Cephl, a3oTa, ¢ocdopa, yriepoxa,
KPEMHHSI

XapakTtepHble  XMMHYECKHE CBOMCTBA  OKCH[OB: b 1
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX

XapakTepHble XUMHUYECKHME CBOICTBA OCHOBAaHUN U b 1
aM(OTEepHBIX THIPOKCHUJIOB. XapakTepHble
XUMHUYECKHE CBONCTBA KUCIIOT

10

XapakTepHble XHMHUYECKHE CBOWCTBA CPEIHUX U b 1
KHCIIBIX coied

11

B3anmocBs3p HEOPraHWYEeCKUX BEIIECTB b 1

12

Teopuss  cTpoeHMsI  OpPraHUYECKUX  COEIWHEHUM: b 1
roMoJoruss W u3oMepus  (CTpYKTypHas |
MPOCTpaHCTBeHHas). B3anMHOe BiMsAHHE aTOMOB B
MOJIEKyNax.

Tumnel cBsizeld B MOJIEKYJIaX OPTaHUYECKHX BEIIECTB.
T'ubpuamsamust  aToOMHBIX — opOuTaneid  yriepoaa.
Panukan. @yHKIIMOHANBHAS rpymnna

13

XapakTepHble XUMUYECKHUE CBOWCTBA YTIEBOJAOPOIOB: b 1
AJIKaHOB, IMKJIOATKAHOB, AIKEHOB, JAWEHOB, aJKHHOB,
apoMaTHYECKUX YIIIeBOJOpOo10B (OEH301a U TOIy0J1a)

14

XapakTtepHble XHMHYECKHE CBOMCTBA MpeaeiIbHBIX b 1
OJTHOATOMHBIX M MHOTOaTOMHBIX CITUPTOB, (peHoma

15

XapakTepHble XHMHYECKUE CBOMCTBA albACTHIOB, b 1
MpeeNIbHBIX KAPOOHOBBIX KUCIIOT, CIOXKHBIX dZ(PUPOB

16

OCHOBHBIE CIIOCOOBI TIOJYYEHHS YIIICBOIOPONOB U b 1
KHCJIOPOJICOJIEPIKAIINX COSIMHEHHH (B 1a00paTopHn)

17

B3aumocBs3b yriieBo10po10B U KUCIOPOACOAEPIKALIUX b 1
OpraHUYECKUX COCTUHEHUN

18

Knaccuduxanus XUMUYECKUX peakumit B b 1
HEOpPraHWYEeCKOH M OpraHuYecKod XUMHUHU

19

OJEKTPONUTHYECKAs JUCCOLUALUS 3IIEKTPOIUTOB B b 1
BOOHBIX  pacTBopax.  CumpHble M crnaOble
aneKTponuThl. Peaknuu noHHOTO 0OMEHa

20

KauecTBeHHBIC PpCaKu Ha HCOPraHUYCCKHUC BCIICCTBA IT 2
1 MOHBI
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Xumus. 11 knace

I'BD (mcsmenHas popma)

21 |Knaccudukanms W HOMEHKIATypa OpPraHHYECKHX II
COCIMHEHUN

22 | XapakTepHble XMMUYECKUE CBOICTBA YIJIEBOJOPOIOB! II
aJIKaHOB, ITUKJIOAJIKAHOB, AJIKCHOB, JIUEHOB, aJIKHUHOB,
ApPOMAaTHUYECKHX YIIeBOA0p0o10B (O€H301a U TOIyoIa)

23 | PacuyéThl ¢ UCMOJIL30BAaHUEM ITOHSITHS «MaccoBasi I0JI b
BEILIECTBA B pacTBOpE»

24 | Pacuérel Maccel BemecrBa uiaM o0bEMA Tra3oB IO b
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU
00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEaKIIMU BEIICCTB

25 | CreneHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB. II

Pealcuym OKHCJINUTCIbHO-BOCCTAHOBUTCIIHBHEBIC

Bcero 3ananuii — 25; U3 HUX [0 THILY 3aJaHUM: C 3aIIMCHIO KPaTKOTO OTBeTa — 24;

C pa3BepHyTHIM OTBETOM — 1;
TI0 YPOBHIO cI0kHOCTH: 6azoBoro (Bb) — 21; mosimensoro (IT) — 4.
MaxkcumainbHbii 6amt — 30.

OO611ee BpeMs BBINOJIHEHUS pa0oThl — 120 MUHYT.
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Xumus. 11 xnace I'BD (mcsmenHas popma)

OO0pa3sen 3k3aMeHALHOHHOI0 MaTepuaa
I'BD-11 (mucsmennas ¢opma) 2020 roaa
no XUMHUUN

HHcTpyKuMsI 10 BHINOJTHEHHIO PadoThI

PaboTa cocTouT U3 IByX YacTel, BKIIOYAIOMNX B ce0s 25 3a1aHMi.

Jly1s BBITIOTHEHHS 3K3aMEHAIMOHHON pabOoThl IO XMMHH OTBOJIMTCS 2 yaca
(120 MunyT).

OtBeThl K 3a7aHusM 1-24 3anumiuTe B TOJS OTBETOB B paboTe, a 3aTeM
nepeHecuTe B ONMaHK OTBETOB. [ 3TOro B OJIaHKE OTBETOB 3aIllUIIUTE HOMEpa
BCEX 3a/laHUH B cTONI0EI] CIEYIOUINM 00pa3oM:

1)

2)

3)

23)

24)

OtBeThl K 3agaHusiM 1-24 3anummurte B OJIaHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOIIMX 3alaHui. B ciiyyae 3amucu HEBEpHOTO OTBETA 3aYePKHHUTE €ro
Y 3aIUIIATE PSIIOM HOBBIH.

OtBeT K 3agaHui0 25 BKJIOYaeT B ceOsi MOJIpOOHOE ONMMCAHHUE BCEro XOAa
BBIMOTHEHUS 3aaHusl. B OnaHke OTBETOB YKaXMTe HOMEp 3alaHMs M 3alMLINTE
€ro TOJHOE pelIeHue.

brnank oTBeTOB 3amojyHsETCA SAPKUMH UYEPHBIMH 4YepHWIaMu. Jlomyckaercs
WCIIOJIb30BAHUE I'eJICBOM MM KaWUIIPHOM PyUKH.

IIpy BbINONHEHMH 33JaHUN MOXKHO II0JIb30BAaThCSl YEPHOBUKOM. 3aIlUCH
B pa0boOTe U YEPHOBHKE HE YUUTHIBAIOTCS TIPH OIICHUBAHUU PaOOTHI.

IIpu BbIMONHEHUH pPabOTHl Bbl MoOXkeTe monb30oBaThesi Ileproandeckoit
cucteMoit xumudeckux siaementoB .M. MenneneeBa, Tabiuueil pacTBOpUMOCTH
COJIeH, KUCIOT U OCHOBAaHMH B BOJAE, DICKTPOXMMUYECKUM PSAAOM HALPSIKEHUN
METAJUIOB (OHM MPHJIATAIOTCS K TEKCTY paOoThI), a TaKkXkKe HEMpOrpaMMHPYEMbIM
KaJIbKYJIATOPOM.

Bannel, momydeHHsle Bamu 3a BBHITOTHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
IMocrapaiiTech BBIMONHUTH KaK MOXXHO OOJIBINE 3aJaHU M HaOpaTh HanmOoIbIIee
KOJIMYIECTBO OAJLIIOB.

Kenaem ycnexa!
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Xumus. 11 xnace I'BD (mcsmenHas popma)

Yacrtp 1

Omeemom Kk 3a0anuam 1-5, 7-19 saensemca oona uyugpa, Komopasn
coomeemcmeyem HoOMepy NpAsUIbHO20 omeema. Omeemom K 3adanuio 6
AenAemca nocineoosamensnocms mpéx yugp. Omeem 3anuwume 6 noine
omeema 6 mekcme pabomevl, a 3amem nepenecume ¢ bBIIAHK OTBETOB
cnpasa om Homepa cooMmeencmeyouezo 3a0anusl.

I[Ba HECTIapCHHBIX DJIEKTPOHA B OCHOBHOM COCTOAHUUN COACPIKUT aTOM

1) ceps
2) xpoma
3) kanpuus

4) asora

OrtBer: D

B xakoM psay XMMHYECKHE 3JIEMEHTHI PAcIONOKEHBI B MOPSAAKES YMEHBIICHUAS HX
ATOMHOTO pajuyca?

) Li>F—->0
2) N> C—Be
3) P>S—l
4) Be>Mg—Ca

OrtBer: D

BemecTBoM ¢ KOBaJICHTHOM Hel'lOJ'lSIpHOﬁ CBA3BIO ABJIACTCS

1) ammwmak
2) oemnsrit pocdop
3) menn

4) YIIeKucIblii ra3

OTBeT: D
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Xumus. 11 xnace I'BD (mcsmenHas popma)

HI/I3HIyIO CTCTICHb OKHUCJICHHUA a30T NPOABJIACT B COCTMHCHUN

1) HuTpar xanus

2) a30THCTas KHCIIOTa
3) XJIOpHI aMMOHHS
4) oxcup azora(ll)

OTBeT: D

MonexynﬂpHoe CTPOCHUE NMECT KAXKI0€ N3 ABYX BCIICCTB:

1) CO2u KsS04

2) BaCl, u Ca(OH)2
3) SiO2 u NH3

4) HClu Ss

OrtBer: D

W3 mepeynclieHHbIX BEIIECTB BHIOEPUTE TPU BEIIECTBA, KOTOPHIE OTHOCATCS
K KHCJIBIM COJISIM.

1) Ca(H2PO4)2

2) NalOs

3) (NH4)2CO:s

4) Mg(HCO:3):

5) HCOOK

6) NaHS

3anummte HUQPHI, MO KOTOPHIMU OHH YKa3aHBI.

OrtBerT:

BbpomM B3auMoeiicTBYET ¢ pacTBOPOM

1) ¢dropuna autus
2) cynbdara Kaaus
3) wuomuma HaTpHs
4) xyopuaa KaabIys

OTBeT: D
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Xummus. 11 kimacc

Oxkcup yranepoana(IV) pearupyer ¢
1) xwucnopomom

2) THIPOKCHIIOM KaIbITHSI

3) cepHOM KHCIOTOM

4) oxcumom cepri(VI)

OTBeT: D

PaCTBOp TUAPOKCHUAA KaJlis HE pearupyer ¢

1) oxcumoM KpeMHHS
2) cepoBOAOPOIOM
3) THOPOKCHIOM aTFOMHHUS

4) cynbsgarom Gapus

OrtBer: D

PactBop xnopuaa menu(Il) B3aumoneiicTyer ¢

1) cymsdugom kamus
2) 6poMHIOM HATPHS
3) O6pomMumom cepebpa

4) cynbdhaToM MarHus

OTBeT: D

B cxeme npespamienuil
Al(S04); = X1 — X2 — AICI3
BelecTBaMU X1 M X2 SBIISIOTCSI COOTBETCTBEHHO
1) Alu AI(NOs)s
2) AI(NOs); u AI(OH)3
3) AlOs; u AI(OH);
4) AIPOsu AI(OH);

OrtBer: D

© 2020 depepanbHas cnyx6a no Haasopy B cchepe 06pa3oBaHus U Hayku

I'BD (mcsmenHas popma)

13

Xumus. 11 knace

Kaxkoii U3 mepevncieHHbIX BUOB H30MEPHH HeXapaKTePeH il TeKCHHA-2?

1) MexKIaccoBas
2) reomerpudeckas (yuc-mpauc)
3) yraepomHOTO CKeneTa

4) mONOXXEeHUS KPaTHOH CBSI3H

OrtBer: D

U areTwiicH, U 9THJICH MPU OOBIYHBIX YCIIOBUAX PEarupyroT C
1) xmopom

2) cynabharoM HaTpHs

3) xanuem

4) THUIPOKCHIOM KaTbITHsI

OTBeT: D

Peakuus Bo3MokHA MEKITY

1) sTUIEHIIHMKOIEM B BOJOPOIOM
2) osranonoM u okcuaom meau(1l)
3) 3TaHOJOM M KapOOHATOM HATPHS

4) deHoIOM U XJTOPUIOM KaIHsI

OrTBeT: D

DTuianeraT BCTyaeT BO B3aUMOICHCTBUE C KAXKbIM M3 IBYX BELICCTB:

1) H202 1 CsHs

2) O»u KOH

3) NaBr u K2Cr207

4) [Ag(NH;3)2]OH u Cu(OH)2

OTBeT: D
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Xumus. 11 xnace I'BD (mcsmenHas popma)

[MponaHoH o6pasyercs npu

1) oxucnenun OyTeHa-2
2) ruapaTanyy MmporeHa
3) ruaponu3e mpomnusaneTaTa

4) mnuposm3e aneTara KajabIus

OTBeT: D

B cxeme npeBparnienuit
aneTuiaeH — X — 3TaHoI
BEIIECTBOM X SIBIISIETCS
1) sraHoBas KucjIOTa
2) srunanerar
3) ameranbaerun
4) aneron

OTBeT: D

OKHCIINTEIbHO-BOCCTAHOBUTEILHOM SIBIIIETCS peaKkuusa pa3jaoxKCHUA

1) xapOoHaTa MarHus
2) uwmTpara cepebpa
3) xmopuma aMMOHUS

4) runpoxcuna meau(Il)

OrTBeT: D

K cnabpIM 35IeKTpoIMTaM OTHOCHTCS

1) dropoBogOpoOaHAs KHCIIOTA
2) THOPOKCHI JTUTHUS
3) nOIOBOIOPOJHAS KUCIOTA

4) wutpat 6apus

OrtBerT: D
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Xumus. 11 xnace I'BD (mcsmenHas popma)

Yacrtp 2

B 3a0anusax 20, 21 Kk Kax@coomy 31eMeHmMy nepeozo cmondoua noodepume
COOMEEMCMEYIOWUIL IJIEMEHM U3 6MOPO20 CMOOUA U 3anuuiume ¢ maoauuy
evlopannvle yugpor nod coomeemcmeyowumu oyxeamu. Ilonyuuewyrocs
nocnedosamenvhocms uugpp nepenecume 6 b/IIAHK OTBETOB cnpasa
om Homepa coomeemcmeyowiezo 3adanus. IHugpvr 6 omeeme mozym
noemopamaucs.

VYCcTaHOBUTE COOTBETCTBUE MEXIY JBYMs BELIECTBAMM M IPU3HAKOM pEaKIMu,
IIPOTEKAIOIIEH MEX Ty HUMHU.

BEIIIECTBA IMPU3HAK PEAKLIU

A) Mg(OH): u HBr (p-p) 1) BbIgENEHHE OECIIBETHOTO

b) BaCl (p-p) u HaSO4 (p-p) rasa

B) K2COs (p-p) 1 HNOs3 (ko) 2) BelAeneHHe Oyporo rasa

I') Cu u HNO3 (koH1.) 3) obpa3oBanue Oesoro ocaaka
4) pactBOpeHue 6eoro ocaaka
5) u3MeHeHHe OKpacKH

pacTBopa Ha KENTYIO
A|B|B|T

OrtBer:

YCTaHOBHTE COOTBETCTBHUE MEXKIY HA3BAHHEM OPraHMYECKOrO BEIIECTBA M €ro
hopmyioii.

HA3BAHUE BEIIECTBA DOOPMVIJIA BEILIECTBA
A) anunun 1) C:HsNO:
B) TpumeTunamMun 2) (CHs):N
B) ananun 3) C:HsNH:
I') mpormnamMun 4) CH;CH.CH:NH,
5) CeHsNH;
6) CH;—CH(NH,)-COOH
A|B|B|T
OrtBer:
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Xumus. 11 xnace I'BD (mcsmenHas popma)

Omeemom Kk 3a0anuro 22 A61emMcs NOCAE006AMENbHOCHL MPEX UUPP,
KOmopble COOMEEMCmEyIom HOMEPAM NPAGUIbHBIX OMEemos. 3anuwiume Imu
yugppovr 6 maonuyy. Ilonyuusuiyroca nociedosamenvnocme yudp nepenecume
¢ BJIAHK OTBETOB cnpasa om Homepa cOOmeemcmayrou,ezo 3a0anus.

B otnuuue ot IpoIiaHa, IMMPOIKUH BCTYIIA€T B PCaKIIUH C

1) kanmem

2) aMMHaYHBEIM PacTBOPOM OKCHAA cepedpa
3) THIPOKCHIOM HATPUS

4) 6pomom

5) Bomopomom

6) KHCIOpOJIOM

OTBeT:
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Xumus. 11 xnace I'BD (mcsmenHas popma)

Omeemom K 3a0anuam 23 u 24 aenaemca wuucno. 3anuwume Imo 4ucjio 6 noje
omeema 6 mexkcme padomvl, COONIOOAsE NPU IMOM YKA3ZAHHYIO CHIENEHb
mounocmu. 3amem nepenecume mo yucno ¢ bB/IAHK OTBETOB. Eounuyu
U3Mepenus Pu3uUecKuUx 6eIUYUH RUCAMb He HYICHO.

N3 150 r pacTBOpa ¢ MaccoBoil nosnei xnopuia kanbuus 6% Beimapuiu 10 r Boasl,
a 3areM JO0aBWIM 5T JTOW jXK€ CONMU. BBIUMCINTE MaCCOBYIO OO COJH
B TIOJIy9E€HHOM pacTBoOpe. (3aluIInTe YHCIO C TOYHOCTBIO /IO JAECATHIX. )

OrtBerT: %.

Kakoli 00béM (H.y.) BOIOpOJIa MOXKHO TMIOJIYYUTh TPH B3aUMOJCHCTBUU
0,5 MOJIb Maruust ¢ U30BITKOM COJISTHON KHUCIOTHI? (3alUIIMTE YUCIIO C TOYHOCTHIO
IO JIECSITHIX. )

OrTBeT: JL.

He 3a6yobme nepenecmu ece omeemul 6 bJ/IAHK OTBETOB ¢ coomeéemcmeuu
C UHCIPYKUUE RO 8bINOJIHEHUIO PAGOmBbL.

Mna 3anucu omeema na 3adanue 25 ucnonvzyiime b/JIAHK OTBETOB.
3anuwume cnauana nomep 3adanus, a 3amem peutenue. Omeem 3anucwvléaiime
4émKo u pazoopuugo.

CocTaBbTe ypaBHEHHE DPEaKIWH, HCHONB3YysS JUII PACCTAHOBKH KO3((HUIMEHTOB
METO/I JNIEKTPOHHOT0 OanaHca:

K2SOs3 + ... + H2SO4 — MnSO4 + KoSO4 + ...
Ol‘[pe}IeJ'II/ITe OKHCJIIUTECIIb U BOCCTAHOBUTCIIb.
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Xumus. 11 knace

CucreMa oneHHBAHHMS IK3aMeHAIMOHHOMH paﬁOTbl o XuMHuu

I'BD (mcsmenHas popma)

Bepnoe Brmonnenue 3anannit 1-19, 23 u 24 onenuBaercst 1 6amiom. [IpaBuasHOE
BBINIOJHEHNE 3amannii 2022 oneHuBaercs 2 OamaMu. 3a BEITIONMHEHNE 3aaHUs
¢ onHOW ommOKoi craBurcs 1 Oami, ecnu gomyineHo OoJyiee OJHOW OMIMOKH —

Xumus. 11 xnace I'BD (mcsmenHas popma)

KpuTepnn onieHHBaHHUS 32IaHNS ¢ PA3BEPHYTHIM OTBETOM

METO/ DJICKTPOHHOT'O 6aJ'Icha:
K2SOs3 + ... + H:SOs — MnSOs + K,SO4 + ...
OHpe}IeJ‘II/ITe OKHCIIUTECIIb U BOCCTAHOBUTCIIb.

CocTaBbTe YpaBHCHUC DPCAKIUH, HUCIIOJIB3YysS AJIsI paCCTaHOBKHU KOB(I)(I)I/IHI/IGHTOB

Conepmamle BEPHOI'0 OTBETA M YKAa3aHUA 110 OLICHUBAHHUIO
(nor[ycxa}oTcs; HUHBIC (bOpMyJ'IPIpOBKI/I OTBETA, HC HCKAXAKIIHUC €ro CMI)ICJ'Ia)

banasl

Bapuanr otsera:

CocTaBJieH 3JIEKTPOHHBIHN OanaHc:
2 | Mn'7 + 56 — Mn*?
5|S™"-2&— 8"

VYkazano, uro K2SOs (3a c4ér cepsl B cTelieHH OKUCIEHHS +4) SBIsIeTCs
BoccraHoButreneM, a KMnOs; (3a cuéT wMapraHnma B CTENEHH
OKHCJICHUS +7) — OKHCIIUTENEM.

OmpeneneHs! HEJOCTAIONINE BEIECTBA, M PACCTABICHBI KO (HUITEHTEI
B YPaBHEHHHU PEaKITHH:
5K2S0; + 2KMnOs + 3H2SO4 = 2MnSO4 + 6K2SO4 + 3H20

OtBer l'[paBPIJ'[LHLIﬁ u HOJ'[HLIﬁ, COACPKUT BCC Ha3BaHHBIC BbILIC
DJICMCHTEI

HpaBI/II[LHO 3allMCaHbl I1BA M3 Ha3BaAHHBIX BbIIIC 3JICMCHTOB OTBCTA

HpaBI/IHBHO 3alMcCadH TOJIBKO OJMH M3 Ha3BaHHBIX BBIINIC 3JICMCHTOB
OTBECTA

Bce anemeHThI OTBETa 3anMcaHbl HCBCPHO

Maxcumanvuwiii 6ann

0 6amoB.

Ne 3amanus Otaer
1 1
2 3
3 2
4 3
5 4
6 146
7 3
8 2
9 4
10 1
11 2
12 2
13 1
14 2
15 2
16 4
17 3
18 2
19 1
20 4312
21 5264
22 125
23 9,7
24 11,2
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