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Crnenuduxanus
KOHTPOJILHBIX H3MEPHUTEJILHBIX MATEPHATIOB
JJ1s1 ipoBefieHns B 2022 roy eIMHOI0 rocy1apcTBEHHOr0 IK3aMeHa
no XUMHNHU

1. HazHayeHHe KOHTPOJIbHBIX H3MepHUTeIbHBIX MaTepuanos (KHM) EI'D

Enmuneni rocynapcrBeHHsld sx3aMeH (EI'D) mpexncraBmser coboit dopmy
rOCYJAapCTBEHHOH MTOrOBOM aTTeCTalUM, INPOBOAMMON B LEISIX ONpPEAEICHUS
COOTBETCTBUSI ~ PE3Y/lbTATOB OCBOEHHMsA OOydarol[MMHCS  00Opa3oBaTeNbHBIX
MpOTpaMM  CpeIHEero o0mero o0pa30BaHUS COOTBETCTBYIOMIMM TpPeOOBAHUSAM
(benepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTeNIFHOTO CTaHmapTa. [l yKa3aHHBIX
Leneil  UCHONb3yHOTCS KOHTPOJIbHBIE M3MepuTenbHble Matepuansl  (KHM),
MIPEICTABJISIONINE COOO0H KOMITICKCHI 3aJaHUl CTaHJAPTU3UPOBAHHON (DOPMBI.

EI'D nposonutcs B coorBercTBUM ¢ DenepanbHbIM 3aK0HOM 0T 29.12.2012
Ne 273-®3 «0O6 obpazoBannn B Poccuiickoit ®enmeparmm» u [lopsakom
INpOBEAEHHUs TOCYJApCTBEHHOII MTOroBOH aTTecTalliM MO 00pa30BaTeNbHBIM
oporpaMmMaM  CpefHero oOmero o0pa3oBaHMS, YTBEPXKAEHHBIM IIPHKA30M
Munnpocsenieruss Poccum u  PocoOpramsopa ot 07.11.2018 Ne 190/1512
(3apeructpupoBad Muntoctom Poccun 10.12.2018 Ne 52952).

2. lokyMeHTbI, onpeaeasiiomue cogepxanne KUM EI'D

Conepxxanme KHMM EI'D  ompenensercs Ha OCHOBE  (pemepanbHOTO
rOCYIapCTBEHHOTO 00pa30BaTeNbHOIO CTAHIApTa CpelHero oduero oopazoBaHUs
(®I'OC) (mpukaz MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoii denepanuu
or 17.05.2012 Ne 413 ¢ u3MeHEHUsIMH, BHECEHHBIMU IpHUKa3aMu MuHucCTepcTBa
oOpasoBanus U Hayku Poccuiickoit @enepaumu ot 29.12.2014 Ne 1645,
ot 31.12.2015 Ne 1578, 0129.06.2017 Ne 613, mnpukazamu MHUHHUCTEPCTBA
npocBemennst Poccuiickoit ®Deneparmu ot 24.09.2020 Ne 519, ot 11.12.2020
Ne 712) ¢ yyéroM IpuUMepHOIl OCHOBHO# 00pa30BaTEIbHON MPOTPaMMBI CPETHETO
obmiero  obOpasoBanuss  (omoOpeHa  pemieHueM  (erepambHOro  yueOHO-
METOJIUYECKOT0 00bEIMHEHHS 110 001eMy 00pa3oBaHuio (poTokoid oT 28.06.2016
Ne 2/163)).

OOecriedeHa  NPEEMCTBEHHOCTH  Mexay — noinokeHmsiMa  PI'OC  u
(beneparbHOr0O KOMIIOHEHTa TIOCYIApCTBEHHOIO O0pa30BaTeNbHOrO CTaHAapTa
cpennero (moaHOTO) obmiero odpazoBanus (mpukaz MuHoOpazoBanust Poccuiickoit
®denepanun ot 05.03.2004 Ne 1089 «O06 yTBepxkaeHNH (enepaTbHOr0 KOMIIOHEHTa
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAJIBHOTO OOIIEro, OCHOBHOTO
obmero u cpenHero (MOJHOTO) oOOIIEro OOpa3oBaHUS» C HW3MCHCHUSIMH,
BHECEHHBIMH TIpHKa3aMu MuHHCTepcTBa 00pa3oBaHms W Hayku Poccumiickoit
®Genepanun ot 03.06.2008 No 164, ot 31.08.2009 Ne 320, or 19.10.2009 Ne 427,
o1 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, ot 31.01.2012 Ne 69, ot 23.06.2015
Ne 609, ot 07.06.2017 Ne 506).

© 2022 denepanbHast cityx0a 1o Haa30py B chepe 00pa3oBaHUst M HAYKU




Crnemnduxamus KUM EI'D 2022 r. XUMMS, 11 kiace 3/18

3. [oaxoasl k 0TOOPY copep:kanus, pazpadorke crpykrypsi KUM ET'D

Ot60p conepxanust 3amanuii KMM mns npoeaenuss EI'D mo xumwunm
B 2022 r. B 11€JIOM OCYIIECTBISIIOT C COXPAHEHHEM YCTaHOBOK, Ha OCHOBE KOTOPBIX
(OpPMHPOBATMCH DK3aMEHAMOHHBIE MOJETH MPEebIAYINUX JeT. B dmcie atux
YCTaHOBOK Hau0ojee BaXKHBIMM C METOJUYECKOW TOUKU 3pEHUS SBISIOTCA
cleyIoImue.

KHM opuentupoBaHbl Ha MPOBEPKY YCBOEHUS CUCTEMbl 3HAHUNW UM YMEHMH,
(bopMHpOBaHHE KOTOPBIX IPETYCMOTPEHO ACUCTBYIOMIMMH TPOrpaMMaMH IO
XUMHH 17151 0011eo0pazoBaTenbHbIx opranuzauuid. Bo ®I'OC sTa cucrema 3HaHUN
Y YMEHUH TpeAcTaBleHa B BHUAE TpeOOBaHMH K TPEIMETHBIM pe3yJbTaTaM
ocBoeHus yaeOHoro npenmera. C TaHHBIMHA TpeOOBaHUSIMUA COOTHOCHTCSI YPOBEHB
npenbssienuss B KM npoBepsieMbIX 37IEMEHTOB COJIepKaHUsl.

DK3aMEHallMOHHBIE BAapUAHTHI II0 XMMUH COAEPIKaT 3aaHusl, pa3In4HbIe 110
dbopMe TpeABABIECHUs YCIOBHUS M BHIY TpeOyeMoro OTBeTa, IO YPOBHIO
CJIOKHOCTH, a TAKXKe TI0 CII0co0aM OIEHKH WX BBITTONHEHHs. Kak U B penpiayme
roasl, 3ananust KUM EI'D 2022 r. mocTpoeHbl Ha MaTepualie OCHOBHBIX pa3JelioB
LIKOJILHOTO Kypca XMMHUH: OOIIed, HEOPraHMYECKOW W OpPraHu4ecKOH, H3y4YCHUE
KOTOPBIX O0ecreynBaeT OBIAJCHHE OOYYAIOIMMHUCS CHCTEMOW XHMHUYECKHX
3HaHui. K 4ucily riaBHBIX COCTaBJISIONIMX 3TOW CHUCTEMBl OTHOCSTCA: BEIyIIUE
MOHSITHS O XUMHUYECKOM 3JIEMEHTE, BEIIECTBE U XMMUYECKOW PEaKIMU; OCHOBHBIC
3aKOHBl W TEOPETHYECKHE TIONIOKEHHS XHMHUH;, 3HAaHUS O CHUCTEMHOCTH |
MPUYMHHOCTH XWMHUYECKHX SBICHHH, TEHE3WCE BEIIeCTB, CHOCO0ax TO3HAHUS
BEILIECTB.

B nemix oOecrnedeHuss BO3MOXKHOCTH AU(D(HEPEHLIMPOBAHHOM OLEHKH
yueOHbIX JocTikeHH# BbITycKHHKOB KHMM EI'D  oCymIecTBIAIOT MPOBEPKY
OCBOCHHUSI OCHOBHBIX OOpa30BaTENbHBIX MPOTPaMM MO XHMHH Ha TPEX YPOBHSIX
CIIOXXHOCTH: 0230BOM, ITOBBIIIICHHOM H BEICOKOM.

IMpu paspaborke KMM ocoboe BHHUMaHHE OBLIO YICICHO pealu3aluu
TpeboBaHNH K KOHCTPYHPOBAHUIO 3aJaHUH pa3nm4yHoro tuma. Kaxmoe 3amaHue
CTPOMJIOCH TakMM o00pa3oM, 4UTOOBI €ro CoOJepiKaHHE COOTBETCTBOBAJIO
TpeOOBaHUSIM K YPOBHIO YCBOCHHS y4E€OHOTO mMarepuaia u GOpMUPYEMbIM BHIaM
y4eOHOU JesTeNbHOCTH. Y4eOHBbI MaTepuall, Ha OCHOBE KOTOPOTO CTPOWIIHCH
3amaHus, OTOMpaincs MO MPU3HAKY €ro 3HAYMMOCTH JIi 00meoOpa3oBaTeIbHON
MMOATOTOBKM  BBIYCKHUKOB CpeJHeW ImKojibl. boriblioe BHUMaHWE NpU
KOHCTPYMPOBAaHHM 33JaHUi OBUIO yIEJNEHO YCWICHHIO JAEATeNIbHOCTHOM |
MPaKTUKO-OPUEHTUPOBAHHOW COCTABIIIONIEH WX coiepkaHus. JlaHHBIA MOAXOM
MO3BOJSIET YCHINTh An((EepeHnnpyonyo CIOCOOHOCTh SK3aMEHAMOHHOM
MOJENH, TaKk Kak TpeOyeT OT 00ydalomuXcs IHOCJIEAOBATEIbHOIO BBINOJHEHUS
HECKOJNBKUX MBICIUTENIBHBIX ONEpaldii ¢ OMopoid Ha MOHUMAaHUE MPUIMHHO-
CIIEZICTBEHHBIX CBS3eH, YMEHUI 0000IIaTh 3HAHUS, IPUMEHSTH KIFOUEBbIE TIOHITHS
u JIp.
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4. Ctpykrypa Bapuanta KUM EI'D

Kaxp1it BapraHT 9K3aMeHAaLMOHHON PaboThl HOCTPOEH MO €AMHOMY ILIaHy:
paboTa COCTOUT U3 BYX YaCTEH, BKIOYAIOIIUX B ce0s 34 3aaHusl.

Yactp 1 conmepkut 28 3amaHuii ¢ KpaTKUM OTBETOM, B uX yucie 20 3amaHuii
6a30BOro ypOBHS CJIOXHOCTH (B BapHaHTE OHU MPUCYTCTBYIOT MOJ HOMEPaMH:
1-5, 9-13, 16-21, 25-28) u 8 3agaHuii MOBBILIICHHOTO YPOBHS CJIOXHOCTH (MX
nopsiIKOBeIe HOMepa: 6—8, 14, 15, 22-24, 26). Yacte 2 comepxur 6 3amaHuit
BBICOKOTO YpPOBHS CIIOXHOCTH, C Pa3BEPHYTHIM OTBETOM. OTO 3aJaHUs O[T
HoMepamu 29-34.

OO0ume cBegeHusl O paclpeeNeHnH 3aJaHui 10 YacTsIM dK3aMEeHAI[OHHOM
paboThI M MX OCHOBHBIX XapaKTepUCTUKAX MpPeICTaBIeHbI B Tabmue 1.

Tabauya 1
Pacnpedenenue 3a0anuii no uacmam sK3aMeHayuOHHOU pabomol
Yactb Konu- | Makcu- | [IponeHT MakCUMaibHOTO Tun 3aganuii
paboThl | YECTBO |MalbHBIN HEepBUYHOTO Oaiuia
3aJa- |[epBUY- | 3a BHIIOJIHEHHE 3aJaHuil
HUHA  |HBIN Oai JTAaHHOMU IPyIIIBI OT

001Iero MakCUMaIbHOTO
MIEPBUYHOTO Oaa 3a BCIo
paboty, paBHOro 56

Yacrs | 28 36 64,3 3amaHus ¢ KPATKUM OTBETOM
Yacts 2 6 20 35,7 3anaHus ¢ pa3BEPHYTHIM OTBETOM
Hroro 34 56 100

KonmgectBo 3amaHmii Toi mnm MHOW rpymmel B odmeil crpykrype KM
ompeleNieHo ¢ y4éToM ciefylomux (akTopoB: a) TIIyOMHBI HM3Y4YEHUS
IpOBEPSEMBIX 3JIEMEHTOB COJIepKaHUs y4eOHOrO MaTepHana Kak Ha 6a30BOM, Tak
W Ha TOBBILEHHOM YpPOBHAX; 0) TpeOOBaHWI K IJIAHUPYEMBIM pE3yJIbTaTaMm
o0y4eHHs — IpEeIMETHBIM 3HAHMAM, NMPEAMETHBIM YMEHUSAM WM BHIaM y4eOHOH
JEATENbHOCTH. OTO TMO3BOJNMIO 0oliee TOYHO OMpPEAENUTh (YHKIMOHAIBHOE
npeAHazHaueHUe KaXaA0U Ipynisl 3a1anuil B cTpykType KUM.

Tak, 3a1aHAS 6A308020 YPOBHA CLOHCHOCHU C KPATKIM OTBETOM IPOBEPSIOT
YCBOEHHME 3HAYUTENBHOIO KonudecTBa (42 u3 56) 3JIEMEHTOB COAEP)KaHUS
BOXHEHIINX pa3[enoB IIKOIBHOIO Kypca XuMuM: «TeopeTHdeckre OCHOBBI
xumuny, «Heopranmdeckas xumms», «OpraHmdeckas XuMED», «MeTomas!
MO3HAHUSA B XUMHHM. XUMHSA M XW3HBY». COracHO TpeOOBaHMAM CTaHAapTa K
YPOBHIO IIOJITOTOBKU BBIITYCKHHUKOB 3TH 3HAHUS SBIAIOTCS O0SM3aTEIBHBIMHU JUTS
OCBOEHHS KaXK/IbIM.

3amgaHus JaHHOU TPYIIBI UMEIOT CXOJICTBO MO (POPMATBHOMY IPHU3HAKY — 10
(dopMe KpaTKOTO OTBETa, KOTOPHIH 3aIUCHIBACTCS B BHJAE MOCIEIOBATEIEHOCTH
mudp unm B BUAE YHUCIA C 3aJaHHOI CTENEHBIO TOYHOCTH. Mexay TeM,
10 (OPMyIHUPOBKAM YCIOBHUSI OHM MMEIOT 3HAYUTENBHBIE Pa3Indus, 9eM, B CBOIO
odepenb, ONPENENAIOTCS PA3IW4Hs B MOUCKE BEPHOTO OTBETa. JTO MOTYT OBITH
3aJaHMs C eIMHBIM KOHTEKCTOM (Kak, Hampumep, 3aganus 1-3), ¢ BEIOOPOM ABYX
WIIH HECKOJNBKUX BEPHBIX OTBETOB M3 IISITH, a TAKKE 3a[JaHUS «HA yCTAaHOBICHHE
COOTBETCTBHS MEXIy NO3MIMAMH IBYX MHOXecTB». Kaxmgoe 3amanme 06a30BOro
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YPOBHSI CJIOKHOCTH HE3aBUCHMO OT ()opmara, B KOTOPOM OHO MpPEJCTaBICHO,
OPUEHTHPOBAHO Ha MPOBEPKY YCBOEGHUS OMHOTO HIIM HECKOJBbKHX 3JIEMEHTOB
coJep)KaHUsI, OTHOCSIIMXCS K OFHOM Teme Kypca. OgHAaKo 3TO He SABISIETCS
OCHOBaHUEM JUIS TOTO, YTOOBI OTHECTH IaHHBIE 3aJaHUsl K KaTeTOpUH JETKHX,
HE TPeOYIOMUX OCOOBIX yCHIMHA Jiisi  (QOPMYJIHMPOBAHHS BEPHOTO OTBETA.
HanpoTuB, BBINOIHEHHE JIFOOOTO M3 ATHX 33JJaHUH MPEAIoiaraeT o0s3aTeabHbIi U
TIIATENBHBIN aHATN3 YCIOBHS M MPUMEHEHUE 3HAHUI B CHCTEME.

3amaHusa NOBLILEHHO20 YPOBHs CIIOKHOCTH C KPaTKMM OTBETOM, KOTOPBIN
YCTaHABJIMBAETCA B XOJIE BBINOJHEHUS 3aJaHWs W 3allUCBIBAETCS COIJIACHO
YKa3aHUSM B BUJE ONpENeEHHON MOCIe0BaTeIbHOCTH HU(p, OPHEHTHPOBAHBI Ha
MPOBEPKY  YCBOGHMsI  OOS3aTENBHBIX  DJIEMEHTOB  COJCP)KaHUS  OCHOBHBIX
00pa3oBaTeIbHBIX MPOTPaMM IO XMUMHH HE TOJBKO 0a30BOTO, HO U YIIYOIEHHOTO
ypoBHEH. B cpaBHeHUM ¢ 3aJaHUsIMU NpeabIAyILel IPpyNIIbl OHU IpelyCMaTpUBatOT
6binoNHeHue OOIBIIEro Pa3HOOOpa3us JICHCTBUN B CUTYallMH, MPElyCMaTPUBAIOIICH
MPUMEHEHNE 3HAHWM B YCJIOBHSAX OOJBIIOr0 OXBaTa TEOPETHUECKOTO MaTepHala
Y MPaKTHYECKMX yMEHWH (Hampumep, /JIs aHajiu3a XWMHYECKHUX CBOWCTB
HECKOJIKMX KJIACCOB OPraHMYECKUX MM HEOPraHHMYEeCKUX BEILECTB), a TaKKe
cpopmuposanHocms  YMEHUN CHCTEMATH3UPOBaTh W 0000MIATH TMOITyYSHHBIE
3HaHUSI.

B sk3ameHanmonHoi paboTe mpeiokeHa TOIbKO 0JIHA Pa3HOBUIHOCTH ATHX
3aJaHuil: Ha YCTaHOBJIEHHE COOTBETCTBHS MO3WIMHA, MPEACTABICHHBIX B IBYX
MHOECTBaX. DTO MOXET OBITh COOTBETCTBHE MEXIY: Ha3BaHUEM OPTaHHYECKOTO
COCJIMHEHHS U KIJIACCOM/TPYIIIION, K KOTOPOMY(-0if) OHO MPHHAJICIKHUT; PAKTOPOM,
BIMSAIOLIMM Ha COCTOSHHE XHMHUYECKOIO pPaBHOBECHS, U HAIlpaBICHUEM €ro
CMEIeHUs; MCXOAHBIMU BEIIECTBAMH W MPOAYKTAMH PEAaKIUU MEXIY STHMHU
BEIICCTBAMH; Ha3BaHUEM WIUM (DOpPMYJIOH COMM W TPOAYKTAMH, KOTOPHIE
00pa3yroTcs Ha MHEPTHBIX AJICKTPOJaX MPH JIIEKTPOIU3e € BOJAHOIO pacTBopa, U
T.I.

Jns  oueHkw cHOPMHUPOBAHHOCTH HHTEJUIEKTYAIBHBIX yMEHHH Ooee
BBICOKOTO YpOBHS, TAKMX KaK YMEHUS YCMAHABIU6AMb TTPUYNHHO-CIIEICTBEHHBIC
CBSI3U MEXIY OTICNIBHBIMHM DJIEMEHTaMHU 3HAHUH (HampuMep, MEeXIy COCTaBOM,
CTPOGHHEM W CBOHCTBaMH BELIECTB), (POpMYaupogams OTBET B ONpeAEIEHHON
JIOTUKE C apTyMEHTallMeil CIeNlaHHBIX BBIBOJOB M 3aKIIOYCHHH, HCIIOJIb3YIOTCS
3aJIaHus BBICOKOT'O YPOBHSI CIIOKHOCTH € Pa3BEPHYTHIM OTBETOM.

3aiaHusl ¢ pazeépHymeviM OmeemoM, B OTIMYUE OT 3aJaHud JIBYyX
MPEIBIYINX TUIIOB, MPEAyCMaTPUBAIOT KOMIUIEKCHYIO TPOBEPKY YCBOEGHHUS Ha
YIIyOnEHHOM YpOBHE HECKOJBKUX (IBYX M 0OoOJyiee) DJIEMEHTOB COJNEpKAaHUS W3
Pa3IMYHBIX COAEpKaTelIbHBIX OJ0KOB. OHHU NOAPa3AENAIOTCS Ha Clepylolue
Pa3HOBUAHOCTH:

— 3a/aHusi, NPOBEPAIONIME YCBOEHHE BaXKHEWIIMX 3JIEMEHTOB COJIEpyKaHUs,

TaKUX, HalpuMep, KaK «OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC DPEAKIIUN,

«peaxkuu MOHHOTO OOMEHay;
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— 3aJaHus, INPOBEPSAIOLIME YCBOEHHME 3HAHUM O B3aUMOCBS3H BEILECTB
PasNIMYHBIX KJIACCOB (HAa TpHUMeEpax MpPeBpallleHHH HeOpraHMYeCKHX
Y OPTaHUYECKHX BEILECTR);

— pacu€THbIE 3a1a4H.
3ajaHus ¢ pazeEépHymuiM  Omeemom OPUEHTHPOBAaHBI Ha IIPOBEPKY

CIEAYIOMNX YMEHHN:

—  00vAcHAmMb OOYCIOBIEHHOCTh CBOMCTB W TPUMEHEHHS BEIIECTB HX
COCTaBOM U CTPOEHHEM, XapaKTep B3aMMHOT'O BIMAHUSA aTOMOB B MOJIEKYJIax
OpPraHMYECKUX COCIMHEHH, B3aMMOCBSI3b HEOPIraHUYECKHX U OPraHUYECKHX
BEILECTB, CYIIHOCTb M 3aKOHOMEPHOCTh MPOTEKAHUS HW3YUYEHHBIX THIIOB
peaxIuii;

—  npo6odums PACYETH YKa3aHHBIX (DHU3MUYECCKUX BEIMUHH II0 MIPEICTABICHHBIM
B YCIOBUM 3aJaHUSl JAaHHBIM, a TaK)Ke KOMOHWHHMPOBAaHHbBIE Pacy€Thl IO
YPaBHEHUSM XUMUYECKUX PEAKIHH.

5. Pacnpepenenue 3aganuii Bapuanta KHUM mno copep:kanuio, BHIaM
YMeHu# U crniocodaMm aeiicTBUil
ITpu onpenenenun xonudecrsa 3aganuii KIIM EI'D, opueHTHpOBaHHBIX Ha
MPOBEPKY YCBOCHHS Y4eOHOTO MaTepHaja OTACIBHBEIX OJIOKOB / CONEepKaTeIbHBIX
JIMHUHN, YUYUTHIBAJICS MPEXkIe BCcero 00bEM, 3aHUMaeMBblil MU B COAEPKaHUU Kypca
xumun. Hampumep, mnpuHATO BO BHHMaHHe, 4YTO B CHCTEME 3HAHUM,
OIIPEAENSIONNX yPOBEHb MOATOTOBKH BBITYCKHHKOB MO XHMHH, BaXXHOE MECTO
3aHUMAlOT OJJIEMEHTHl COXEPXKATeNbHBIX OJokoB «Heopranmdeckas XuMusD»,
«Opranuyeckasl XUMUS» U COAEpIKaTeNbHON THMHUM «XuMudeckas peakius». ITo
3TOM MpUYMHE CyMMapHas JOIs 3aJaHUM, MPOBEPSAIONNX YCBOCHHE UX
COIEpXKAHM, COCTaBIIIA B 9K3aMEHAIMOHHON paboTe 69% OT 00IIero Koam4ecTna
Bcex 3azaHui. IIpencraBieHue o pacnpeneseHUH 3alaHui 10 COlepKAaTeIbHBIM
GyioKaM / coleprKaTeNIbHBIM JIMHUSAM AaéT Tabnuua 2.
Tabauya 2

Pacnpeoenenue 3a0anutl 5K3aMeHAYUOHHOU pabOMbl NO COOEPAHCAMENbHBIM
on0Kkam / cooepaicamenbHbIM TUHUAM KYPCA XUMUU

No CopneprkarenbHsle O10KH / KonuuecTBo 3aiaHuii B 4acTsx paboThl
B cofiep)KaTeIbHbIe JIMHUHI Bcst pabora Yacts | Yacts 2
1 | TeopeTnyeckne OCHOBBI XHMHH: COBPEMEHHbBIC 5 5 -
TIpeICTaBICHUS o CTPOEHHH aToma,
Ilepnonuyeckuii 3akon u Ileproandeckas cucrema
XHUMUYECKHX 3JIEMEHTOB J.1. Menneneesa,
XMMHYECKas CBS3b U CTPOCHHE BEIIECTBA
Xumunyeckas peakumsi 8 6 2
2 | Heopranuveckue BellecTBa: KiacCH(UKAIMs 7 6
U HOMEHKJIaTypa, 0COOEHHOCTH COCTaBa,
CTPOEHHMS, XUMHUYECKUE CBOICTBA M TeHEeTHYECKas
CBSI3b BEIIECTB PA3IMYHbIX KJIACCOB
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ConepxaTtenbHbIe OJOKH /

KonuyecTBo 3a1anuii B 4acTsix paGOTLI
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o . KonnyecTBo 3a1aHuii B 4acTsx paboThl
No OCHOBHBIC YMEHUS U CIIOCOOBI ICHCTBHIA
Bcs pabora YacTs | Yacts 2

KJIacCoOB; CTPOCHHUE U XHUMHUYCCKHE CBOMCTBa
N3YUYCHHBIX OPTaHUYECCKUX COC,HI/IHCHI/Iﬁ

Ne coJep KaTeIbHble IMHUI Bces pabora Yacrts 1 Yacts 2
3 | Oprannyeckue  BemiecTBa:  KiIaccuduxauus 6 5 1
Y HOMEHKJIATypa,  OCOOCHHOCTHM  COCTaBa |
CTPOEHHs, XMMUUECKHE CBOWCTBA M T'€HETHYECKast
CBSI3b BEIIECTB PA3IMIHBIX KJIACCOB
4 | MeTroabl MO3HAHUS B XUMHH. XMMHS U KH3Hb: 2 2 -
9KCIICPHMEHTAIBHbIE OCHOBBI XHUMHUH, 0OLIHE
MPE/ICTABICHHS O MPOMBIIUICHHBIX —cHocobax
TIOJTyYeHHsI BKHEHIIINX BEIECTB
Pacuérel o XHMHYECKUM hopmyaam 6 4 2
U YPABHEHUSAM peakuuii
Htoro 34 28 6

CootBerctBue coaepxxkanuss KM EI'D o0mum mensiM oOy4YeHHsS XUMUU
B CpeHell mKote oOecrieanBaeTcs TeM, 9TO IpeIaraeMble B HAX 3aaHus HapsIy
C YCBOGHHEM DJJIEMEHTOB COJCp)KaHUS IPOBEPSIOT OBJIAJICHHUE ONpeNeHEHHBIMH
YMEHUSIMH U CIIOCOOaMU JICHCTBHH, KOTOPbIE OTBEYAIOT TPEOOBAHUSAM K YPOBHIO
HO/rOTOBKH BBIMYCKHUKOB. IIpe/icTaBieHne 0 pacnpeaesieHu! 3a1aHuii 1o BUaam
TPOBEPSAEMBIX YMEHHUI U criocobam aeficTBuif maét Tabnmma 3.

Pacnpedenenue 3adanuii
10 8UOAM RPOBEPAEMBIX YMEHUL U CROCObam Oeticmeutl

Tabauya 3

2.4 | Obvsacnsamp: 3aBUCUMOCTh CBOWCTB XHMHYECKHX 5 3 2
3JIEMEHTOB M HX COEJAMHEHHH OT TOJOXKEHUS
3JICMEHTa B [Meproanaeckoit CHCTEME
J.U1. MenzeneeBa, NpUpORYy XHMHUYECKOH CBSA3U
(MOHHO, KOBaJICHTHOM, METaJUIMYECKOM,
BOJIOPOJIHOM); 3aBUCHUMOCTD CBOWCTB
HEOPraHWYECKHX U OPraHHMYECKUX BEIECTB OT UX
COCTaBa M CTPOCHUS; CYIIHOCTh M3YYCHHBIX BUIOB
XUMHUYECKUX peaxuuit (3TEKTPOTUTHIECKOU
JTHCCOIUAIINK, HOHHOTO OOMEHA, OKHCIUTEIbHO-
BOCCTAHOBHTEIIHBIX) M COCTABIISITh HX YpPaBHEHHS;
BIMSHUE Da3IWYHBIX (AKTOPOB HAa CKOPOCTh
XMMHMYECKOH ~ peakuuM M Ha  CMeElIeHHE
XMMHYECKOTO PaBHOBECHUS

2.5 | IInanuposamv/npo6odums:  SKCHEPHUMEHT MO 8 5 3
MONYyYEHHI0O ¥ PACIIO3HABAaHHWIO  BAKHEHIINX
HEOPraHWYECKUX ¥ OPTraHMYECKUX COCAMHEHHI
Cc y4éTOM TPHOOPETEHHBIX 3HAHMKA O MpaBUIIaX
6e3omacHoil pabOTHI ¢ BEeIIECTBAMH B JTa0OPaTOPUHU
1 B OBITY; BBIYUCIICHHS 10 XUMHYECKUM (popMyIam
U YpaBHCHUSIM

Hroro 34 28 6

OCHOBHBIE YMEHHUS U CIIOCOOB! 1eHCTBHH

KonmdecTBo 3a/1aHHH B 9aCTSIX pabOTHI

BesipaGora | Yacte I | Yacts 2

3HATH/IOHUMATH

Baxneiime XuMru4ecKue MOHsATHS

4

4

(OCHOBHBIE 3aKOHBI U TCOPUU XUMHUHU

2

2

Baskneiiiue BeuecTsa U MaTepuabl

1

1

YmeTh

Hasvieams n3yueHHbIE BEIIECTBA 110 TPHBUAIBHOM
W MEX]TYHApOJHOH HOMEHKIIAType

Onpeodensimy/knaccugpuyuposams:  BaJCHTHOCTS,
CTENEHb OKUCIEHHWSA XHMHYECKHX 3JIEMEHTOB,
3apsAbl  MOHOB; BHJA  XHMHYECKHX  CBsi3eil
B COEAMHEHUSX U TUI KPUCTAIIMYECKOU PEeIIETKU;
XapakTep CpeAbl BOIHBIX pPacTBOPOB BEIIECTB;
OKHCIIUTENIb ¥ BOCCTAHOBHUTEIIb; MMPUHA/ICKHOCTh
BEIECTB K PA3IMYHBIM KJaccaM HEOpPraHMYEeCKUX
Y OPTaHWYECKUX  COCJWHEHHH; TOMONOTH |
M30MEpbI; XUMHUYECKUE PEaKIMU B HEOPIaHUYECKO
W OpraHW4ecKOd XUMHH (II0 BCEM H3BECTHBIM
KJIaCCH(HKAIIOHHBIM IIPH3HAKAM)

Pacnipenenenue 3ananmii Bapmanta KM EI'D mo conepxaHuio, BUaaM
YMEHHI U criocobaM JeicTBuil Oosiee moapoOHO onucaHo B O00OIIEHHOM TUTaHe
Bapuanta KUM EI'D 2022 rona no xumuu (Ilpunoxenne).

6. Pacnipenesienue 3aganunii Bapuanta KUM EI'D no ypoBHAM CJI0KHOCTH
Pacnpenenenne 3aganmii KM 1o ypoBHSM CIOKHOCTH IPHUBENEHO
B Tabnure 4.

Tabnruya 4
Pacnpeoenenue 3a0anuti no yposHam CLONCHOCMU
YpoBeHb CI0XKHOCTU Konunuectso MaxkcumanbHbIH IIpoueHT MakcUMaIbLHOIO
3a1aHu’ 3aaHu’ TIepBUYHBII Oat TIEpBUYHOTO Oaia 3a

BBITIOJTHEHUE 3aJIaHHI JAHHOTO
YPOBHS OT 00111ero
MaKCHMAJILHOTO MIEPBUYHOTO
Oasuta, paBHOTO 56

2.3

Xapaxmepuzoeamv: s-, p- U d-3J€MEHTBI TI0 HX
TOJIOKEHUIO B [Tepuoanueckoit cucTemMe
J.. Menneneesa; o0mipe XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHCHHUIA,
CBOMCTBAa  OTJACTBHBIX  MPEICTABHUTENEH  3THX

ba3oBbIit 20 20 35,7
TloBbIIIEHHBII 8 16 28,6
Bricokuii 6 20 35,7

Hroro 34 56 100

© 2022 denepanbHast cityx0a 1o Haa30py B chepe 00pa3oBaHuUst M HAYKU

7. lpoaosekurteasHocTb EI'D nmo xumun
OOmas TPOROIDKUTEIFHOCTS  BBIIOJHEHUS 9K3aMCHAlMOHHOW  pabOTHI
cocraiser 3,5 gaca (210 MuHyT).
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IIpumepHoe BpeMs, OTBOAMMOE Ha BBINOJHEHUE OTICIBHBIX 3aJaHUM,
COCTaBJISIET:
1) nans Kaxaoro 3agaHusi 6a30BOr0 YPOBHSI CJIOXKHOCTH YacTh | — 2—4 MUHYTHI;
2) UId KaXIOTO 3aJaHus TOBBIIICHHOTO YPOBHS CIOXXHOCTH dYacTH 1 —
5—7 MUHYT;
3) s KaXI0To 3a/1aHus BEICOKOTO YPOBHS CIIOKHOCTH 4acT 2 — 10—25 MUHYT.

8. lonoJiHuTeIbHBIE MATEPUAJIBI M 000PYI0BaAHUE
IlepeueHb NOMOJHUTENBHBIX MaTepUaloB U 00OPYHAOBaHMS, MCIOJIb30BaHUE
KOTOpBIX paspemieHo mpu mnposereHun EID, yTBepikmaercss NpHKa3oM
Munnpocemenus Poccuu u Pocobpranzopa.
K xaxxnoMy BapHaHTy 5K3aMEHALMOHHOM paOOoThl IPUIAratoTCs CIEAYIOIe
MaTepHabl:
— Ilepuoanueckas cucrema xumudeckux 3nementoB (.M. Menpaeneena;
— TabJuIa paCTBOPUMOCTH COJICH, KUCIIOT M OCHOBaHHi! B BOJIC;
—  3JIEKTPOXUMHUYECKUN PAJ] HAIPSHKEHUH METaIIOB.
Bo BpeMs BBINOJHEHUS 9K3aMEHALMOHHON padoThl II0 XUMMHU pa3pelIaeTcs
UCIIOJIB30BATh HEMIPOTPAMMHUPYEMBIH KaJIbKYJIIATOP.

9. CucTremMa olleHUBAHUSI BHITIOJTHEHHST OTAEJIbHBIX 3aaHMii
M IK3aMEeHALMOHHOI pa0oThl B L1€JIOM

OneHnBaHWe TPABUIBHOCTH BBIMOJIHEHUS 3a/laHUil, TPeIyCMaTPUBAOIINX
KpaTKUii OTBET, OCYLIECTBISIETCS C HCIOJIB30BAHUEM CIICIHAJbHBIX amlapaTHO-
MPOTPAMMHBIX CPEJICTB.

3a mpaBUIIBHBIA OTBET HAa Kaxjaoe W3 3aaanuil 1-5, 9—13, 16-21, 25-28
craBuTcs 1 Oann. 3alaHue CYMTACTCS BBINIOJHEHHBIM BEPHO, €CIIH SK3aMEHYEMbIH
JIaJT IPaBWIIBHBIA OTBET B BUJIE TIOCJIEAOBATEIBHOCTH (P WM YUCIia C 3aJaHHON
CTETNEHBIO TOYHOCTH.

3amanus 6-8, 14, 15, 22-24 cuuTaroTcs BBINIOJHCHHBIMH BEpPHO, €CIIH
IpaBUIBHO yKa3aHa MOCIEIOBAaTENbHOCTh MU(pP. 3a MONHBI HPaBUIBHBIA OTBET
Ha Kaxoe u3 3ananuit 6-8, 14, 15, 22-24 craButcs 2 6aa; eciiy I0MylIeHa OlHa
omnoOka — 1 6asmr; 3a HeBEepHBIH OTBET (OoJsiee OHON OIMIMOKK) MU €0 OTCYTCTBUE
— 0 GaytoB.

OTBeTHl Ha 33JJaHUS YaCTU 2 MPOBEPSIOTCS MPEAMETHON KOMHCCUEH.

3ananus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MPEIYCMATPUBAIOT IPOBEPKY OT
JIByX JIO0 MATH 3JIEMEHTOB OTBETA. 3aJlaHUs C pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBINMOJTHEHBl  BBIMTYCKHUKAaMH  Pa3MUYHBIME  criocobamu. Hanmmume kaxaoro
TpeOyeMoro sJeMeHTa OTBeTa OLEHHBaeTcs | OamioMm, MO3TOMY MaKCHMallbHast
OIICHKa BEPHO BBITIOJIHCHHOTO 3aJaHMs COCTaBJIsieT OT | ;o 5 OamioB B
3aBHUCHMOCTH OT CTEIEHH €r0 CI0KHOCTH: 3a BbINOJAHEHHE 3amanHuii 29 u 30
MOYKHO IMONTYYHTH 10 2 Oaia; 3a BeInoNHeHue 3ananuid 31 u 33 — mo 4 Oamna; 3a
BBIIIOJIHEHME 3ajaHust 32 — 5 0aiioB; 3a BEINOIHEHHE 3amanus 34 — 3 Oamna.
[IpoBepka BBINOJHEHMS 3aJaHUd  YacTH 2 OCYIIECTBISETCS HA OCHOBE
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MORJIEMEHTHOTO ~ aHalIW3a OTBETa YYAaCTHHKA DJK3aMEHa B  COOTBETCTBHH
C KPUTEPHSIMU OLICHUBAHMS BBIIIOJIHEHUS 3aJaHus.

MakcuMalIbHBI TEPBUYHBIA Oayl 3a BBIMOJIHCHUE HK3aMEHAI[MOHHOU
paboTsI — 56.

B coorBerctBum ¢ IlopsakoM TpOBEeNeHUS TOCYIApCTBEHHOW HTOTOBOIL
aTTecTallid Mo 00pa3oBaTeNbHBIM IMPOrpaMMaM CpPEAHEro o0ILero o0pa3oBaHUs
(npuka3z Munnpocseienus: Poccun u Pocobpranzopa ot 07.11.2018 Ne 190/1512,
3apeructpuposad MuntocroM Poccum 10.12.2018 Ne 52952)

«82. <..> Ilo pesynpTaTaM INEpPBOH M BTOPOH IPOBEPOK DKCIEPTHI
HE3aBHCHUMO JpYyr OT Apyra BBICTABISIIOT Oajulbl 3a KaKIBIH OTBET Ha 3aJaHuUs
9K3aMeHaIHoHHOH paboTsl EI'D ¢ pa3BépHYTHIM OTBETOM. <...>

B ciydae cymecTBEHHOTO PacXoXIeHHS B OayutaX, BEICTABICHHBIX IBYMS
9KCIEpPTaMH, Ha3HayaeTcsi TpeThsl MpoBepka. CyLIeCTBEHHOE pPAaCX0XKIEHUE
B 0ajyax oONpeneNeHo B KPHUTEPUSX OLCHUBAHMUSA 1O COOTBETCTBYIOLIEMY
yaeOHOMY IIpeIMETYy.

OKCHepTy, OCYNIECTBISIONIEMY TPETBIO IPOBEPKY, IPEIOCTaBISACTCS
uHpopManys o Oannax, BBICTABIEHHBIX OKCIEPTaMH, paHee IPOBEPSBLINMHU
9K3aMEHAI[OHHYIO paboTy».

1. CylleCTBEHHBIM ~ CUMTAETCSl  pacXoxJIeHHe Mexay Oaiiamuy,
BBICTaBJICHHBIMU II€PBBIM M BTOPBIM JKCIEpTaMH, Ha 2 uiau Oosee Oamna 3a
BEIMONTHEHUE Jro0oro u3 3aganuii 29-34. B aToM ciyuae TpeTwid 3KcIepT
IPOBEPSET OTBETHI TOIBKO Ha T€ 3aJ[aHUs, KOTOPEIE BBI3BAIN CTOJb CYIIECTBEHHOE
pacxoKIeHHE.

2. Pacxoxaenue B pe3ynbTaTax OLIEHUBAHMS ABYMsI SKCIIEPTaMH OTBETa
Ha OJHO W3 3ajaHuil 29-34 3axioyaercs B TOM, YTO OJIMH JKCIEpPT yKas3al Ha
OTCYTCTBHE OTBETa Ha 3a/laHNe, a JPYTOH BHICTABHII 32 BBIIOJIHEHHE 3TOTO 331aHUs
HEeHyJeBOW Oal. B 3TOM ciydae TpeTHH IKCIIepT IPOBEpsieT TOJBKO OTBETHI HA
3amanus (10 BCEM KPUTEPUSM OLICHUBAHUS [AHHOTO 3af[aHWs), KOTOpbIC ObUIN
OLICHEHBI CO CTOJb CYIIECTBEHHBIM pacxoxaeHueM. CUTyalud, TP KOTOPBIX OJHH
9KCTIEPT yKa3aJl Ha OTCYTCTBHE OTBeTa B SK3aMEHAIMOHHOW paboTe, a BTOpOH
9KCTEPT BBICTABMJ HYJEBOM Oajl 3a BBINOJIHEHHE 3TOrO 3aJaHUsl, HE SBISIOTCS
CUTYalUsIMH CYLIECTBEHHOTO PACXOXKACHUS B OLIEHUBAHUH.

Ha ocHOBe pe3ysbTaTOB BEITOTHEHUS BCEX 33JaHHI PabOTHI OIPEIeIISIOTCS
NepBUYHBIE OaliIbl, KOTOPBIE 3aTe€M INEpeBOIATCS B TecToBble 1o 100-6GamibHOM
LIKae.

10. U3menenust B KUM EI'D 2022 rona B cpaBHenun ¢ KUM 2021 roaa
B »sk3amenanmonHoii pabore 2022r. mo cpaBHeHWIO ¢ pabotoit 2021 .
MIPUHSATHI CIEAYIOIINE U3MEHEHNSI.

1. B sKk3aMeHaIIMOHHOM BapuaHTe YMEHbBLICHO ¢ 35 10 34 olmiee KOJUIECTBO
3aaHuil. DTO JOCTHTHYTO B pe3ylbTaTe OOBECIMHEHHS KOHTPOIUPYEMBIX
9JIEMEHTOB coJepIKaHus, HAMEIOLINX ONIU3KyI0 TEMaTH4eCKyI0
MPUHAUIEKHOCTD WIIH CXOJHBIE BUBI IESTEILHOCTU MPH UX BBIITOTHEHUH.
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— DOneMeHTBl coiepkaHus «XHMUYECKUE CBOHCTBA YIIEBOAOPOIOBY» IIpunooicenue
U «XUMHUYECKHE  CBOICTBA  KHUCIIOPOJCOIEP)KAIUMX  OPraHUYECKHUX O000ménnblii niaad sapuanta KUM EI'D 2022 roaa
coegunennid» (B 2021 r. — 3amanus 13 u 14) OynyT npoBepsThCS no XUMHNH

3amanveM 12. B oOHOBNEHHOM 3amaHWM OyAeT CHATO OTpaHMYCHHE Ha
KOJIMYECTBO 3JIEMEHTOB OTBETA, U3 KOTOPBIX MOXKET COCTOATH IMOJHBIN
MPaBWIBHBIA OTBET.

VIcrosp3yroTes ClieIyrolre yCIOBHbIE 0003HAUCHHS.
Ypoenu crosxcnocmu 3a0anuii: B — 6azoebwiil; 11— nosviuennulii; B — gvicokuil.

— Hckmoyeno 3amanme 6 (mo Hymepauumu 2021T.), Tak Kak yMeHHE Kogpt mipo- Vpo- | Maxe Tpu-
XapaKTepH30BaTh XMMUYECKUE CBOMCTBA IPOCTBIX BEIIECTB U OKCHIOB Howmep BCPACMEIX Konpl | Benp |6amn 3al T oPHO¢
IpoBepsieTcs 3aaHusAMu 7 1 8. 3az1a- TTpoBepsieMbIE DIIEMEHTBI SJICMEHTOB Tpe6o- | CIOXK- |[BBINOJI- BpeMd

2. U3menéH ¢QopMmar mNpeabsABIEHHs YCIOBUM 3alaHus 5, IPOBEPAIOLIETO — coxepKatus COACPXKaA- | Lo wit | mocru | menue | BoOT
yMeHHE KIacCH(pUIHUpPOBaTh HEOPraHMYECKHE BeIlecTBa, M 3ajaHus 21 HHA TIO sama- | sama- | oA

(82021 1. — 3amaHme 23), TPOBEPSIONIETO YMEHHE OIPENCNATh Cpery q);f;yg HUS | HUA 3?33};“;

BOJIHBIX PacTBOPOB: B TEKYIEM TOJy MOTPeOyeTCsl HE TOJBKO OIPENEIUTh Yacre 1 by :

Cpedly ~ pacTeopa, — HO M pacCraButb  BelUECTBA B IOpAAKe 1 CTpoeHue 3IEKTPOHHBIX O000J0YEK aTOMOB 1.1.1 1.2.1, b 1 2-3

YMEHBIIEHHsI/ yBeTUUeHHS KUCIOTHOCTH cpeabl (pH). SIIEMEHTOB TIEPBEIX HETHIPEX MEPHOMOB: $-, p- 231

3. Bxmoueno 3amanue (23), OpPHEHTHpPOBaHHOE HAa TPOBEPKY YMEHHS U d-37eMEHTEL
MPOBOJIUTH PACUYETHI HA OCHOBE JIAHHBIX TAOJIHIIBI, OTPAKAOIINX U3MEHECHUS DEeKTPOHHAS KOH(UTypamus aToma.
KOHILICHTpAILlMH BEIIECTB. OcHOBHOE ¥  BO30YXXAEHHOE COCTOSHUS
4. HW3menéH Bua pacu€ToB B 3agaHuu 28: TpeOyeTcsl OIpeleNuTh 3HAUeHUE aToMOB
«BBIXOJIa npo;[y](Ta peaKHI/H/I» UJIU ((MaCCOBOﬁ I0JINA HpI/IMCCI/I». 2 3aKOHOMepHOCTH HU3MCHCHHUA XHMHYCCKUX 1‘2.1, 1.2.3, b 1 2-3
5. H3MmeHeHa mIKana OIEHUBAHUSI HEKOTOPHIX 3aJaHUi B CBA3U C YTOYHEHHEM CBOWCTB JIEMCHTOB M WX COC/IMHCHHMH 110 1.2.2, 2.4.1,
YPOBHSL UX CIOKHOCTH M KOJIMYECTBOM MBICIMTENLHBIX ONEPAlUi IIPU UX TICPHONAM 1 IPYIITaM. 1.23, 231
BBHINMOJTHEHUU. B pe3yibraTe 3TOr0 MaKCHMANBHBIM Oal 3a BBINOJHEHHUE Obmas xapaxrepuctika merannos IA-THA 124
rpymmn B CBs3H C nux ITOJIOKCHUEM
paboTHI B 11e7I0M cocTaBHT 56 6ayuioB (B 2021 r. — 58 6amios). 5 [lepHOmMEcKoli  CHCTEME  XHMHMECKIX
B uenom mnpuHATBIE W3MEHEHHMs B JK3aMEHAIlMOHHOW pabore 2022 T. > ICMCHTOB JLU. Menencesa
OPHEHTHPOBaHbI Ha TOBBIIMIEHHE OOBEKTHBHOCTH TPOBEPKH cHOPMUPOBAHHOCTH W 0COGEHHOCTSIMH CTPOCHHS HX ATOMOB.
psAla BaXXHBIX METANpPeIMETHBIX YMEHHUH, B MEPBYIO O4Yepe/Ib TaKuX, KaK aHaJIN3 XapaKTepHCTHKA MEpPEXOAHBIX JJIEMEHTOB —
TEKCTa YCJOBHUS 3aJaHMsi, MPEJCTABICHHOrO0 B pa3nuyHOH ¢opme (Tadiuia, MeIM, LMHKA, XpoMa, Xemesa — M0 HX
cxeMa, rpaduk), KOMOMHUPOBAHHE AHATMTUYCCKOW U PAcUETHOM ICSITEIHHOCTH, nonoxenuto B Ilepuoamueckoil  cucteme
aHaJIM3 COCTaBa BEIECTB U IIPOTHO3 BO3MOXKHOCTHU NPOTEKAHUS PEAKLUN MEXIY xumudeckux snementos  JLM. Menzeneesa
HUMH, MOJCTTMPOBAHHC IIPOICCCOB U OIMMCAHNE MMPU3HAKOB UX MPOTCKAHUA U JP. ¥ OCOGEHHOCTAM CTPOCHHS HX ATOMOB.
OOmrass xapakTepucTHKa HemeTamwioB [VA—
VIIA rpynn B CBA3M € HUX IOJIOKEHHEM
B [lepuonuueckoif  cucreMe  XMMHUYECKHX
3JIEMEHTOB J.W. Menneneena
1 0COOEHHOCTSIMH CTPOCHHUS UX aTOMOB
3 DIeKTPOOTPHUIATENBHOCTb. Cremnenp 1.3.2 1.1.1, b 1 2-3
OKHCIICHHS M BaJCHTHOCTh XHMHUYECKUX 221
2JICMCHTOB
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Kozp! po- IIpu-
p VYpo- | Maxkc. P
BEPAEMBIX MepHOe
Howmep Kogpsr | Benb |6amm 3a
JJIEMEHTOB BpeMst
3aja- IpoBepsiemble TEMEHTHI TpeDo- | CIOX- |BBIIIOJN-
coziepxa- . BBITIOJI-
HUS CoepKaHUA BaHUIl | HOCTH | HEHHE
HUS TI0 HEHUs
3ama- | 3a1a-
KOJIH- 3amaHus
HUS HUA
(ukaropy (MuH.)
4 KoBanenrtnas XUMUYECKas CBSI3b, eé 1.3.1, 222, b 1 2-3
Pa3HOBUIHOCTH U MEXaHU3MBI OOPa30BAHMSI. 1.3.3 242,
XapaKkTepHUCTUKH KOBAJICHTHOM CBSI3U 243
(monsipHOCTE M SHeprust cBsizu). loHHas
cBs3b. Merajnueckas CBsi3b. BojoponaHas
CBSI3b.
BemecTpa MOJIEKYJIIPHOTO
1 HEMOJIEKYJIAPHOTO CTPOCHHUSI. Tun
KPUCTAJUTMYECKON  PemETKH. 3aBHCHMOCTh
CBOJICTB BEIIECTB OT MX COCTaBa M CTPOCHHUS
5 Knaccudukaryss HEOPraHUYECKHX BEIIECTB. 2.1 1.3.1, b 1 2-3
Homenknatypa HeEOpraHMYeCKHX BEILECTB 2.2.6
(TpMBHANBHAS U MCXK/LyHAapO/IHAS )
6 XapakTepHble XHUMUYECKHE CBOMCTBa 1.4.5, 1.1.1, I 2 5-7
MPOCTBIX BELIECTB — METAJUIOB: MIECJIOYHBIX, 1.4.6, 1.1.2,
ENOYHO3EMENbHBIX, MarHus, ajJlOMHUHUS; 2.5, 1.2.1,
MIePEXOJHBIX METAJIOB: MM, IIMHKA, XpOMa, 2.6, 2.3.3,
xKenesa. 2.7 24.4

XapakTepHbie XHUMHYECKHE cBOifcTBa
HPOCTHIX BEIECTB — HEMETAILIOB: BOJOPOJA,
rajlor€HOB,  KHCJIOpOJa,  CEphl,  a30Ta,

docdopa, yriaepoaa, kpeMHHs. XapaKTepHbIE
XMMHWYECKHE CBOICTBAa OKCHMIOB: OCHOBHBIX,
aM(pOTEPHBIX, KUCIOTHBIX

XapakTepHble XMMHUYECKHE cBoifcTBa
OCHOBaHMH M aM(OTEPHBIX THIPOKCHIOB.
XapakTepHble XUMUYECKUE CBOMCTBA KUCIIOT.
XapakTepHble XMMHYECKHE CBOMCTBA COJIEH:
CPEeIHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX

(Ha npuMepe THAPOKCOCOEANHEHUI
ATIOMUHUS U [[HHKA).

OnexTponuTHIecKas JMCCOLMAINS
SJEKTPOJIMTOB B BOJHBIX  PAacTBOpAX.

CunbHBIE U cT1a0ble JIEKTPOIIHTHL.
Peakiin noHHOro 0OMeHa

© 2022 denepanbHast cityx0a 1o Haa30py B chepe 00pa3oBaHuUst M HAYKU

Crnemunduxamms KUM EI'D 2022 r. XUMMS, 11 kmace 14/18
Kozp! npo- Vpo- | Mae. IIpu-
BEPAEMBIX MepHOe
Howmep Konpr | Benb |6amm 3a
3aza- IpoBepsiemMble 31€MEHTHI PICMEHTOB TpeDo- | CIOX- |BBIIION- BpeMA
HUS COJIepXKAHUS COMCPHA | it | moctu | merme | Do
HUS TI0 HEHHS
KOJIH- sana- | sana- 3amaHus
(ukaropy e (MuH.)
7 Knaccudukanuss HeOpraHM4ecKHX BEIIECTB. 2.1, 1.3.1, I 2 5-7
HoMmeHknaTypa HEOpraHHYECKHX BEIIECTB 2.2, 2.2.6,
(TpUBHANBHAS U MEXIyHAPOIHAs). 2.3, 233
XapakTepHble XUMUYECKHE cBoifcTBa 2.4,
HEOPTraHUYECKUX BEIIECTB: 2.5,
— MIPOCTBIX BEIIECTB - METaJIIOB: 2.6,
LIENOYHBIX, IIEIOYHO3EMEIIbHBIX, MarHUs, 2.7
IOMUHNS, MEPEXOJHBIX METAUIOB (Meau,
IIMHKa, XpOMa, JKeme3a);
—HpPOCTBIX ~ BELIECTB  —  HEMETAJUIOB:
BOJIOPOJIa, TaJOTEHOB, KHCIOPOJA, CEpHI,
a3oTa, dhocdopa, yriepoaa, KpeMHUSL;
— OKCHJIOB! OCHOBHBIX, aM(OTEpHBIX,
KHCIIOTHBIX;
— OCHOBaHHH 1 aM(OTEPHBIX THAPOKCUIIOB;
— KUCJIOT;
—CONei: CpeAHWX, KHCIBIX, OCHOBHBIX;
KOMILJIEKCHBIX (Ha npuMepe
THIPOKCOCOECANHEHN AIFOMUHUS U [TUHKA)
8 Knaccudukarys HEOPraHMYECKUX BEIIECTB. 2.1, 1.3.1, I1 2 5-7
Homenknatypa HEOpraHHYECKHX BEIIECTB 2.2, 2.2.6,
(TpUBHANBHAS U MEKTYHAPOIHAS); 2.3, 233,
XapakTepHble XUMUYECKUE CBOMCTBa 2.4, 2.4.3,
HEOPraHWYECKUX BELIECTB: 2.5, 2.4.4
— IPOCTBIX BEILECTB — METAJUIOB: ILLEJIOYHBIX, 2.6,
MIENTOYHO3EMENBHBIX, MarHus, aTIOMHHHUSA, 2.7
MEPeXOIHBIX METauIOB  (MEAW, IIMHKA,
XpoMma, xKenesa);
—IpPOCTBIX ~ BEHNIECTB  —  HEMETaJIOB:
BOJIOPOJIa, TaJOTeHOB, KHCIOPOJA, CEpHI,
a3oTa, ocdopa, yriepoaa, KpeMHUS;
— OKCHJIOB! OCHOBHBIX, aM(OTEpHBIX,
KHCIIOTHBIX;
— OCHOBaHHH U aM(OTEPHBIX THAPOKCUIIOB;
— KUCJIOT;
—CONeH: CpemHHX, KHCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha npuMepe
THAPOKCOCOEANHEHN I AIFOMUHUS U ITUHKA)
9 B3anMoCBs3b HEOPraHUIECKHX BEIIECTB 2.8 2.3.3, b 1 2-3
243
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Howmep
3a/1a-
HUSA

ITpoBepsieMbIe DIIEMEHTHI
coJiepKaHus

Kozp! po-
BEpSIEMBIX
3JIEMEHTOB
cozepxa-
HU 110
KOJIU-
(ukaropy

Konanr
Tpebo-
BaHHI

Ypo-
BEHb
CITOXK-
HOCTH
3aza-
HUS

Makc.
OaJL 33|
BBIITOJI-
HEHHE
3ama-
HUS

IIpu-
MepHoe
BpeMst
BBITIOJI-
HEHUs
3amaHus
(MuH.)

10

BCIIICCTB.
BCILLCCTB

Knaccudukanuss — opraHM4ecKux
HomeHkinatypa  OpraHHYeCKHX
(TpHBHATbHAS U MEXIYHApOAHAs)

3.3

226

b

1

2-3

11

Teopust CTPOCHHUS OPraHMYEeCKUX
COeIU/IHeHHI‘;IZ TOMOJIOTUA u n30MEpua
(cTpyKTYypHAs u HPOCTPAHCTBEHHAs).
B3anMHOe BIMSIHHE aTOMOB B MOJIEKYJIAX.
Tumbl cBs3eil B MOJIEKy/Iax OpPTraHWYECKUX
BEILECTB. ['mbpuanzarus ATOMHBIX
opburaneit yTrIeposa. Panuxa.
DyHKIMOHAIBHAS IPyTIa

3.1,
32

1.2.1,
222,
223,
2.2.7

2-3

12

XapakrepHble XUMUYECKHE cBoiicTBa
YIJICBOAOPOJOB:  AJIKAHOB, IIMKJIOAIKAHOB,
QJIKCHOB, IMECHOB, AIKHHOB, apOMATHYECKHUX
yrieBogopooB  (OeH3ona M TOMOJIOrOB
OeH3o0J1a, CTUPOTIA).

OCHOBHEIC CIIOCOOBI MOy YCHHSI
YTIICBOIOPOIOB (B naboparopun).
XapakTepHble XMMHYECKHE CBOHCTBa
HPEeNbHBIX OTHOATOMHBIX © MHOTOaTOMHBIX
CIIHPTOB, (heHOTIA.
XapakTepHble XUMHYECKHE
ABJETUIIOB,  TPENETbHBIX
KHUCJIOT, CIIOXKHBIX 3()HPOB.
OCHOBHEIE CIIOCOOBI
KUCIIOPOCOASPIKALIHX
coeauHeHnH (B maboparopun)

cBoiicTBa
KapOOHOBBIX

TIOJTYYCHHUA
OpPraHnvIeCKux

3.4,

3.5,

3.6,
4.1.7,
4.1.8

1.34,
234,
2.4.4,
25.1

2-3

13

XapaKTepHme XUMHUYECKUEC CBOMCTBa
a30TCOZACPpKAIIUX OpPraHu4YeCKuX
COCIMHCHMIA: aMHUHOB u AMHWHOKHCIIOT.
Baxueiine crocoOsl TMOJY4YCHHUsA aMUHOB
1 aMHUHOKHCIIOT.

Buonornyeckn BakHBIE BEIECTBA: JKUPBI,
yrieBoabl (MOHOC&XapI/IZ[LI, Jucaxapuibl,

TIOJICAXaPU/IBI), OCTIKI

3.7,
3.8

2-3
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Crnemunduxamms KUM EI'D 2022 r. XUMMS, 11 kmace 16/18
Kozp! npo- Vpo- | Mae. IIpu-
BEPAEMBIX MepHoe
Howmep Konpr | Benb |6amm 3a
3aza- IpoBepsiemMble 31€MEHTHI PICMEHTOB TpeDo- | CIOX- |BBIIION- BpeMA
cozieprKa- . BBITIOJI-
HUS COJIepXKAHUS wusino | BAHMI | HOCTH |Hemue |
3ama- | 3a1a-
KOJIH- 3amaHus
(ukaropy e (MuH.)
14 | XapakTtepHble XMMHYECKHE cBoifcTBa 3.4, 234, I 2 5-7
YIJICBOMOPOAOB:  ANKAaHOB, IUKJIOATKAHOB, 4.1.7 2.4.4
aJIKeHOB, JMCHOB, AIKWHOB, apOMAaTHYECKUX
yriieBogopoJoB  (OeH30da ¥ TOMOJIOTOB
OeH3ona, cTtupoia). BaxkHeimme cnocoObI
MOJTy YCHHS YTJIEBOIOPO/IOB. UonHblit
(paBmIIO B.B. MapKkoBHHKOBa)
1 paJvKaJIbHbIC MEXaHH3MBI peaknuit
B OPraHUYECKON XUMUHU
15 | XapakrepHsie XUMHYECKHE cBOifcTBa 3.5, 23.4 I 2 5-7
IpeieSbHBIX OJJHOATOMHBIX 1 MHOTOAQTOMHBIX 3.6,
CIHUPTOB, (peHONa, abIeruIoB, KapOOHOBBIX 4.1.8
KUCJIOT, CIOXHBIX 5¢upoB. Baxueiimme
CHOCOOBI TOJYUYCHUS KHUCIOPOACOAEPKALINX
OpraHMYECKUX COCIMHCHUH
16 Bzaumocss3b YTJIEBOIOPO/IOB, 39 234, b 1 2-3
KHCJIOPOACONCPIKAIINX ¥ a30TCOACPIKALIHX 243
OpPraHNYECKUX COCMHCHUH
17 | Knaccupukanus — XMMHUYECKMX — peaKLuit 1.4.1 228 b 1 2-3
B HEOPraHMYECKOH 1 OpraHM4ecKoil XUMUH
18 | CkopocTh peakiuu, €€ 3aBHCHMOCTH OT 143 245 b 1 2-3
Ppa3nuyHBIX (aKTOPOB
19 Peakiuu oKHUCIHTEIbHO-BOCCTAHOBUTEILHBIE 14.8 2.2.1, b 1 2-3
2.2.5
20 | DmexTpoaM3 pacilaBOB U PACTBOPOB (CONEH, 1.4.9 1.1.3, b 1 2-3
LIEeJI0u€eH, KUCIIOT) 2.2.5
21 I'uaponms coneit. Cpena BOAHBIX PacTBOPOB: 1.4.7 224 b 1 2-3
KHCIIasi, HEWTpaJbHasl, MIeJIOYHAs
22 | ObpatuMble M HEOOpAaTHMbIE XHMHYECKHE 1.4.4 245 I 2 5-7
peakiuu. Xumuueckoe paBHOBECHE.
CMmelieHne paBHOBecust 10J  AeiicTBHEM
pa3nuyHbIX HaKTOPOB
23 OOpatumble W HeoOpaTUMbIE XHMHYECKHE 1.4.4, 1.1.1, I 2 5-7
peakiun. XuMIdeckoe paBHOBecHe. PacuéTol 433 252
KOJIMYECTBA BEIIECTBA, MACChl BELIECTBA WU
00bEMa Tra3oB IO H3BECTHOMY KOJHYECTBY
BEI[ECTBA, Macce MWIN O0BEMY OJHOTO U3
y4YacTBYIOIIUX B PEAKIHH BEIECTB
24 | KayecTBEeHHbIC peaklMd Ha HEOPraHHYECKUE 4.14, 2.5.1 I 2 5-7
BellecTBa M HOHBL. KauecTBeHHBIE peakuuu 4.1.5
OpPraHMYECKUX COCTMHCHUN
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Crnemunduxamms KUM EI'D 2022 r. XUMMS, 11 kmace 18/18
Kozp! npo- IIpu-
P VYpo- | Maxkc. P
BEPAEMBIX MEpHOE
Howmep Konpr | Benb |6amm 3a
3JIEMEHTOB BpeMst
3aza- IpoBepsiemMble 31€MEHTHI TpeDo- | CIOX- |BBIIION-
cozieprKa- . BBITIOJI-
HUS COZIepIKaHUS BaHUIl | HOCTH | HEHHE
HUS TI0 HEHHS
3ama- | 3a1a-
KOJIH- 3amaHus
HUS | HHA
(ukaropy (MuH.)
30 | DOnmexTponauTHUECKAs JIICCOLALUs 1.4.8 2.2.5, B 2 10-15
JNIEKTPOJMTOB B  BOJHBIX  PacTBOpax. 244
CuitbHBIC ¥ craOble 3MIEKTPONHUTHL. Peakmum
HOHHOTO OOMEeHa
31 Peakiuu, NOATBEpXKIAIONIHE B3aHMOCBS3b 4.3.1 252 B 4 10-15
Ppa3IMYHBIX KJIaccoB HEOPraHW4ECKUX
BEIIECTB
32 | Peakiun, mNOATBEp)KAAIONIME B3aHMMOCBSA3b 39 2.3.4, B 5 10-15
OpraHMYEeCKUX COeTUHEHHH 243
33 Pacyétel ¢  MCHONB30BAHHMEM  TOHSATHIMA 43.1, 2.5.2 B 4 20-25
«PacTBOPHMOCTB», «MACCOBasl JIOJIS BEIECTBA 435,
B pacTBOpe». 4.3.6,
Pacuétet  maccel  (00BEMa,  KONMUeCTBa 4.3.9
BEI[ECTBA) MPOAYKTOB PEAKIHH, €CIU OJHO
U3 BENIECTB JaHO B M30BITKE (MMeeT
HIPHMECH).
Pacuéter  maccel  (00BEMa,  KOJMYECTBA
BEI[ECTBA) IPOIYKTa PEaKIUH, €CIH OJHO M3
BEIIECTB  JaHO B  BUJAE  pacTBOpa
¢ onpenenéHHON MaccoBOH nonen
PacTBOPEHHOTO BEIIECTBA.
Pacuéret MaccoBOM JIOJTH (Mmacchr)
XMMHYECKOTO COCIMHEHHS B CMECH
34 | VcraHoBieHUE MOJIEKYIIPHOM 4.3.7 252 B 3 10-15
U CTPYKTYPHOI1 (hOpMyI1 BEIIECTBA

Bceero 3amanmii — 34; U3 HUX
110 TUIy 3aJaHui: ¢ KPaTKUM OTBETOM - 28, ¢ pa3BEPHYTHIM OTBETOM - 6;
110 ypoBHIo ciiokHocTu: b —20; IT—-8; B —6.
MakcumanbHbIH epBUYHBIN OaJlT 3a paboTy — 56.
OG611ee BpeMs BHIOHEHUS pa0oThl — 3 waca 30 munyT (210 Mun.)

Crnemnduxamus KUM EI'D 2022 r. XUMMS, 11 wmnace 17/18
Kozp! po- Vpo- | Mae. IIpu-
BEPAEMBIX MEpHOE
Howmep Kogpsr | Benb |6amm 3a
3aja- IpoBepsiemble TEMEHTHI PICMCHTOB TpeDo- | CIOX- |BBIIIOJN- BpeMi
HUS CoepKaHUA COMCPHA | it | moctu | Hemme | Do
HUS TI0 HEHUs
KOJIH- sata- ) sana- 3amaHus
(ukaropy e (MuH.)
25 | IlpaBuna paboThI B 11a00paTopuH. 4.1.1, 1.3.2, b 1 2-3
Jlaboparoprass mocyga u o0opyIoBaHHe. 4.1.2, 1.3.3,
IIpaBuna  Oe3omacHocTH  mpu  padorte 4.2.1, 1.3.4,
C €IKMMH, TOpPIOYUMH U  TOKCUYHBIMHU 422, 224
BEIIIECTBAMH, CPEJICTBAMH OBITOBOH XHMHH. 423,
Hayunsie METO/IBI HCCIIEIOBAHUSA 424,
XUMHMYECKUX BEIIECTB W  IpeBpallCHUI. 425
Merozbl pasjmeneHUss CMeceil U OYHCTKH
BEIL[ECTB.
Ionstue o Meraurypruu: oOIIME CIIOCOOBI
MOJTyYCHHS] METAIIOB.
OOmue HaydHble HPHHIOUIBI XUMHYECKOTO
IIPOU3BO/ICTBA (Ha PUMEPE MPOMBIILICHHOTO
[OJy4YeHUsT aMMHaKa, CEpHOW  KHCIIOTHI,
METaHOJa). XumMudeckoe 3arpsA3HEHNE
OKpY’)Karomieil cpeasl W €ro MHOCIEACTBHS.
[puposHbIe MCTOYHUKK YTIIEBOJOPOIOB, HX
nepepadoTka.
BeIcokoMoOIeKyIsipHbIE COCIMHCHUSL.
Peakiun HOJIMMEPU3aLIH
Y MTOJIMKOH/ICHCALH. Tonumepsr.
ITnactmaccsl, BOJIOKHA, KayqyKH
26 | Pacuétel c  WCHONB30BaHHEM  IOHATHH 4.3.1 252 b 1 3-4
«PacTBOPHMOCTBY, «MaccoBast JI0JIs BEIIeCTBa
B pacTBOpE»
27 | Pacuére TEIIOBOTO s dexra 434 252 b 1 3-4
(110 TEPMOXUMHUYECKUM YPABHEHUSIM)
28 PacuéTel Macchl BelecTsa Wik 00bEMa ra3zos 433, 252 b 1 34
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce 438,
Wi 00bEMYy OIHOTO W3 YYacTBYIOIIUX 4.3.9
B PCAKIUHU BEIIECTB.
Pacuétel MaccoBoil mim 00BEMHOI moaM
BBIXOJIa TIPOIYKTa PEAKIUH OT TEOPETHIECKH
BO3MOXKHOTO.
Pacuérsl MaccoBOH JI0IH (maccsr)
XMMHYECKOTO COCNHEHHS B CMECH
Yacrts 2
29 OKHCIIMTENIF M BOCCTAHOBUTENb. Peakuun 2.8 2.3.3, B 2 10-15
OKHCJIUTEIIBHO-BOCCTAHOBUTEILHBIC 2.4.3,
244
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