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Crnenuduxanus
KOHTPOJILHBIX H3MEPHUTEJILHBIX MATEPHATIOB
1J1s1 ipoBefienns B 2023 rofy eIMHOT0 rocy1apcTBEHHOr0 IK3aMeHa
no XUMHUHN

1. HazHayeHHe KOHTPOJIbHBIX H3MepUTeIbHBIX MaTepuaios (KHM) EI'D

Enmuneni rocynapcrBenHslid sx3aMer (EI'D) mpencraBmser coboit dopmy
rOCyIapCTBEHHOH MTOTOBOI aTTeCTallMH, IPOBOAMMOI B IIEIAX ONpPEHCICHHS
COOTBETCTBUSI ~ PEe3yNbTATOB OCBOEHMs OOydYarol[MMHCS  0Opa3oBaTeNbHBIX
IporpaMM CcpefgHero ofmero o0pa3oBaHMS COOTBETCTBYIOIINM TPEOOBAHHMAM
(benepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTeNIFHOTO CTaHaapTa. /s yKa3aHHBIX
neneil UCHONb3YIOTCSd KOHTPOJIbHBIE M3MepuTenbHble MaTepuaisl (KHMM),
MPEICTABJISAIONINE COO0I KOMIUIEKCHI 3aJaHUi CTaHAPTU3UPOBAHHON (DOPMBI.

EI'D nposonutcs B coorBercTBuM ¢ DenepanbHbIM 3aK0HOM 0T 29.12.2012
Ne 273-03 «O6 ob6pazoBanmn B Poccmiickoit ®eneparmm»  u [lopsakom
IpOBEAEHHUsI TOCYJapCTBEHHOI MTOrOBOM aTTecTallid MO 00pa30BaTeNbHBIM
mporpaMmaM  CpefHero oOmero o0pa3oBaHMS, YTBEPXKAEHHBIM IIPHKA30M
Munnpocsemieruss Poccum u  PocoOpramsopa ot 07.11.2018 Ne 190/1512
(3apeructpupoBad Muntoctom Poccun 10.12.2018 Ne 52952).

2. lIokyMeHTbI, onpeaeasiiomue cogepxanue KUM EI'D

Conepxxanme KHMM EI'D  ompenensercs Ha OCHOBE  (pemepanbHOTO
rOCYZapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa CpelHero oOIiero oopa3oBaHUs
(®r'oC) (mpuka3z MunuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoii denepanuu
or 17.05.2012 Ne 413 ¢ u3MeHEHUsIMH, BHECEHHBIMU IIpHKa3aMu MuHucrepcrsa
oOpasoBanus ¥ Hayku Poccuiickoit @enepaunu ot 29.12.2014 Ne 1645,
ot 31.12.2015 Ne 1578, 0129.06.2017 Ne 613, mnpukazamu MHHHUCTEPCTBA
npocBemennst Poccuiickoit ®deneparmu ot 24.09.2020 Ne 519, ot 11.12.2020
No 712) ¢ yu€ToM npuUMEpHOI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEITHETrO
obmero  oOpaszoBanust  (omoOpeHa  pemeHueM  (denepanbHOro  y4eOHO-
METOJIUYECKOT0 00bEIMHEHHS 110 001IeMy 00pa3oBaHuiO (TpoTokoid oT 28.06.2016
Ne 2/163)).

OobecrieueHa MIPEEMCTBEHHOCTh MEXIY TIOJIOKEHUSIMU OIrocC
U QenepabHOrO KOMIIOHEHTa TOCYJAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa
cpenHero (MoJHOTo) obImero odpasoBanus (prka3z MuHoOpa3oBanus Poccuiickoit
Deneparmn ot 05.03.2004 Ne 1089 «O0 yTBepkIeHHU QeepaTbHOr0 KOMIOHEHTA
rOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB HAYAIEHOTO OOIIEro, OCHOBHOTO
obmero W cpegHero (MOJIHOrO) oOwEero oOpa3oBaHUS» C W3MEHEHHSIMH,
BHECEHHBIMH TIpHKa3aMu MuHHCTepcTBa 00pa3oBaHMS M Hayku Poccuiickoit
®Geneparnu ot 03.06.2008 No 164, ot 31.08.2009 Ne 320, ot 19.10.2009 No 427,
ot 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, o1 31.01.2012 Ne 69, ot 23.06.2015
Ne 609, ot 07.06.2017 Ne 506).
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3. [loaxoam! Kk 0TOOPY copep:xkanus, pazpadorke crpykrypst KUM ET'D

Bxuouénnsle B KWMM  EI'D  3agmaHust  BBIABISIIOT — JOCTH)KEHHE
METampeIMETHBIX W OpPEAMETHBIX  PE3yJbTATOB  OCBOCHHS ~ OCHOBHOHM
00pa3oBaTenbHON MPOrpaMMbI CpETHETO 00IIero o0pazoBaHus. [Ipu BEIIOTHEHUN
3aJaHuil, MOMHUMO TPEJAMETHBIX 3HAHWH, YMCEHHH, HABBIKOB H CIIOCOOOB
MI03HABATEIbHON IEATENILHOCTH, BOCTPEOOBAHBI TaKKe YHHBEPCaJbHbIE yueOHbIE
MO3HABaTeIbHbIE, KOMMYHUKATHBHBIE U pPEryJSATHBHBIE (CaMOOPTraHH3aLUs
U CAaMOKOHTPOJIB) AEHCTBHA.

Ot60p conepxanust 3aganuii KMM mns npoeaenuss EI'D mo xumun
B 2023 T. B 11€JIOM OCYIIECTBJISIOT C COXpaHEHHEM YCTaHOBOK, HA OCHOBE KOTOPBIX
(GOpPMHPOBATUCH JK3aMEHAMOHHBIE MOJAETH MPEbIAYINUX JeT. B umcie atux
YCTaHOBOK Haubojiee BaXHBIMH C METOMUYCCKOW TOYKH 3pPCHHUS SIBISIOTCS
cleyoImue.

KHM opueHTHpOBaHbI Ha MPOBEPKY YCBOECHHS CUCTEMBI 3HAHUN M YMEHUH,
(bopMHpOBaHHE KOTOPBIX MPEIYCMOTPEHO JACHUCTBYIOIIMMH TPOTpaMMaMH IO
XMMUH JJTs1 00111e00pa30BaTeIbHBIX OpraHu3aIHii.

DK3aMeHalMOHHBIE BAapUAHTHI 110 XMMUH COAEPIKAT 3a/1aHusl, pa3InuHbIe 110
dbopMe TpeABSBICHUS YCIOBHS W BHIY TpeOyeMoro OTBETa, IO YPOBHIO
CJIOKHOCTH, a TAKXKE 110 CIIoco0aM OICHKH WX BBIMONHeHHs. Kak U B penbiayime
roasl, 3ananust KUM EI'D 2023 r. mocTpoeHbl Ha MaTepuaie OCHOBHBIX Pa3JeioB
IIKOJIBHOTO Kypca XUMHHM: OOIIEeH, HEOPraHUYeCKOW M OpPTaHMYecKOH, U3ydeHue
KOTOPHIX O00eCreuYnBaeT OBIAJCHHE OOYJYAIOIUMHUCS CHCTEMOW XHMHUYECKHX
3HaHui. K 4Mciy TriIaBHBIX COCTaBISIOUIMX 3TOW CHUCTEMBl OTHOCSTCS: BeAyIIHe
MOHATHS O XMMHYECKOM 3JIEMEHTE, BELIECTBE U XMUMHUUECKON peakiMu; OCHOBHbIE
3aKOHBI ¥ TEOPETHYECKHE TIOJIOKEHUS XHMHUH;, 3HAaHUS O CHCTEMHOCTH
Y IPUYUHHOCTH XHMHWYECKUX SIBJICHUH, TeHe3Hce BEIIeCTB, crocobax MO3HAHUS
BEILIECTB.

B memsax obecriedeHus BO3MOXKHOCTH TU(G(EPCHIMPOBAHHONW OLIEHKU
yueOHBIX gocTikeHHH BeITycKHHKOB KHMM EI'D  oCyIIecTBISIOT MPOBEPKY
OCBOCHHUSI OCHOBHBIX OOpa30BaTENBHBIX MPOTPAMM MO XHMHH Ha TPEX YPOBHSIX
CJIO’KHOCTH: ©a30BOM, NTOBBIIIEHHOM U BHICOKOM.

[Mpu paspaborke KMM ocoboe BHHUMaHHE OBLIO YIEICHO pealu3aluu
TpeboBaHUH K KOHCTPYHPOBAHUIO 3aJaHUH pasnudyHOro TWha. Kakmoe 3amaHme
CTPOMJIOCH TakuM 00pa3oM, 4YTOObl €ro COJAEpKaHHE COOTBETCTBOBAIIO
TpeOOBaHUSIM K YPOBHIO YCBOCHHS yU4e€OHOTO Marepuaia u GOpMHUPYEMBIM BHIaM
y4eOHOH HeATeNbHOCTH. Y4eOHBI MaTepHall, Ha OCHOBE KOTOPOTO CTPOHJIHCH
3aJaHus, OTOMpaCs MO MPHU3HAKY €ro 3HAYMMOCTH IJIsi 00IIeo0pa3oBaTeNbHON
MOATOTOBKM  BBIIYCKHUKOB CpelHed IIKoJbl. bosiblioe BHUMaHuE IpU
KOHCTPYMPOBAaHMM 3aJaHUM OBUIO  YAENEHO YCHWICHHIO JesTEeIbHOCTHON
U IPaKTUKO-OPUEHTUPOBAHHON COCTABIIAIONIEH UX cojepxaHus. JIaHHBIM MOAX0.
MO3BOJIIET  YCHINTh AN QEepeHINpPYONIyI0 CIIOCOOHOCTh  9K3aMEHAIMOHHOM
MOJIENH, TaK Kak TpeOyeT OT O0O0ydYalomuXcs MOCJIEHOBATEIbHOIO BBINOJHEHUS
HECKOJIBKUX MBICIUTENIBHBIX ONEpaldii ¢ OMOpod Ha MOHUMAaHUE MPUIMHHO-
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CIIEZICTBEHHBIX CBSI3el, YMEHUI 00001IaTh 3HAHWS, IPUMEHSTH KIFOUEBBIC TIOHSTHS
U JIp.

4. Ctpykrypa Bapuanta KUM EI'D

Kaxxplii BapuaHT 9K3aMEHAIMOHHON PabOThl MOCTPOCH MO €AMHOMY IUIAHY:
paboTa COCTOUT U3 JBYX YaCTeH, BKIOYAIOIIUX B ce0st 34 3amaHus.

Yacts 1 comepxut 28 3aganuii ¢ KpaTKUM OTBETOM, B UX 4yucie 17 3amaHuii
0a30BOro ypOBHS CJIOXXHOCTH (B BapHaHTE OHU MPUCYTCTBYIOT IOJ HOMEpaMHU:
1-5, 10, 11, 13, 17-21, 25-28) u 11 3amaHuil NOBBILIECHHOTO YPOBHS CIOXHOCTH
(ux mopsakoBbIe HOMepa: 6-9, 12, 14-16, 22-24). Yacte 2 coaepkut 6 3amaHuit
BBICOKOTO YpPOBHSI CJIOXKHOCTH, C Pa3BEPHYTHIM OTBETOM. OTO 3aJaHUS IOJ
HoMepamu 29-34.

OO01ue cBelleHUs 0 pactpe/eNICHHH 3aJaH|i 10 YacTsAM dK3aMEHAIlMOHHON
paboThl U KX OCHOBHBIX XapaKTEPUCTHKAX MPECTaBIICHBI B TabuIe 1.

Tabauya 1
Pacnpeoenenue 3a0anuii no uacmsam 3K3aMeHAyUOHHOU pabompl
YacTte Konu- | Makcu- | [IponeHT MakCUMalbHOTO Tum 3amanuii
paboTHI | YECTBO |MaJbHBIHA MIEpBUYHOTO Oaja

3aja- | epBUY- | 3a BBINOJIHEHHE 3aJaHMIl
HUI  |HBIA OaJul|  AHHOM TPYMIIBI OT 00-
IIET0 MaKCHMAJILHOTO
HepBUYHOro 6asia 3a BCIO
paboTty, paBHOTO 56

Yacrs 1 28 36 64,3 3aaHusi ¢ KpaTKMM OTBETOM
Yacts 2 6 20 35,7 3aganus ¢ pa3BEPHYTHIM OTBETOM
HUtoro 34 56 100

KonmuuectBo 3amanuit Toi wim mHOM Tpynmbel B obmed ctpykrype KUM
ONpeAeNeH0 C Y46TOM CHEeAyIomuX (akTOpoB: a) TIIYOMHBI HW3y4eHHS
IIPOBEPSAEMBIX IEMEHTOB COACP)KaHU Y4eOHOro Marepuana Kak Ha 6a30BOM, Tak
W Ha TOBBIIICHHOM YPOBHSAX; 0) TpeOOBaHMI K IUIAHUPYEMBIM pe3yJbTaTaM
o0ydeHHs] — MPEAMETHBIM 3HAHHSM, MPEAMETHBIM YMEHHSM W BHIAM Y4eOHOMH
JEATEIBHOCTH. DTO IO3BOJIIIO 0OOJice TOYHO OIPEACTUTH (YHKINOHAIBHOE
npeaHazHaueHHe Kaxa0M Irpynimsl 3a1anuii B cTpykrype KUM.

Tak, 3amaHust 6a3068020 YPOGHsL CIOAHCHOCHU C KPATKUM OTBETOM MPOBEPSIOT
YCBOGHHE 3HAUUTENBHOrO KojmdecTBa (42 w3 56) 5IEMEHTOB COAEpIKAHUS
BOXHEHIINX pPAa3JeoB IIKOJBHOIO Kypca XHMHH: «TeopeTHd4ecKkrne OCHOBBI
xuMun», «Heopranmueckas xumusa», «OpraHudeckas Xumus», «MeToasl
MO3HAHUSI B XUMHH. XHUMHSA H Oku3Hb». CoriacHo TpeOOBaHUSIM CTaHAapTa
K YPOBHIO TIOJITOTOBKH BBIITYCKHHKOB 3TH 3HAHHS SBILSIFOTCS 00A3aTCIbHBIMU IS
OCBOEHUS KaXKABIM.

3aganus JaHHOM IPYIIBI KIMEIOT CXOACTBO MO ()OPMaIbHOMY MPU3HAKY — IO
(dopMe KpaTKOro OTBETa, KOTOPHIN 3alKCHIBAECTCS B BHIC IOCIEIOBATEIHHOCTH
mudp miIm B BHAE YHCIA C 3aJaHHON CTCNCHBIO TOYHOCTH. Mexay TeMm,
1o (GOPMYJIMPOBKAM YCIIOBHS OHHM MMEIOT 3HAUMTENbHbIE Pa3inyus, YeM, B CBOIO
ouepenb, ONMPEAEISIIOTCS pa3iIu4yus B TOMCKE BEPHOTO OTBETa. JTO MOTYT OBITh
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3aJaHMs C eIMHBIM KOHTEKCTOM (Kak, Halpumep, 3aJaHus 1-3), ¢ BEIOOPOM ABYX
WM HECKOJBKHUX BEPHBIX OTBETOB M3 IISITH, a TaKXKe 3aJaHMs «Ha YCTaHOBJIIEHUE
COOTBETCTBHSI MEXAY MO3UIMAMHU JIBYX MHOXECTB». Kaxmoe 3amanue 6a3oBoro
YpPOBHS CIOKHOCTH HE3aBHCHMO OT (popmaTa, B KOTOPOM OHO MPEACTABIICHO,
OpPUEHTHPOBAHO Ha IPOBEPKY YCBOEHUS OJHOIO WM HECKOJBbKHX 3JEMEHTOB
colep)KaHUsl, OTHOCSIIMXCS K OAHOW Teme Kypca. OQHAKO 3TO He SBISETCS
OCHOBAaHHEM ISl TOTO, YTOOBI OTHECTH IaHHBIE 3aJaHUSl K KaTeTOPHUHU JETKHX,
He TpeOyIomux O0coOBIX ycwiamit 1 (OPMYIHPOBAHUS BEPHOTO OTBETA.
Hanporus, BbIIOJIHEHHE JIIOOOT0 U3 3THX 3aJaHuil mpeanosaraeT 00s3aTesIbHbIN
U THIATEJIbHBIN aHAIN3 YCIOBHS U IPUMEHEHUE 3HaHUH B CHCTEME.

3amaHusl no6bIUEHHO20 YPOGHS CIOKHOCTH C KPaTKUM OTBETOM, KOTOPBII
YCTAQHABIMBAE€TCSI B XOAE BBINONHEHUS 3aJaHM U 3alUCHIBAETCA COIJIACHO
YKa3aHUSAM B BUJE ONPEAeIEHHON MOCIe0BaTeIbHOCTH LU(p, OPUEHTUPOBAHB! HA
MPOBEPKY  YCBOGHMS  OOS3aTENBHBIX  DJIEMEHTOB  COACP)KaHUS  OCHOBHBIX
00pa30BaTeIbHBIX TIPOTPaMM 110 XHMHHU HE TOJBKO 0a30BOTO, HO M YTIIyOJIEHHOTO
ypoBHEH. B cpaBHEHUM ¢ 3aJaHUsIMU IpebIIyIIEeH IPpyNIIbl OHU IPelyCMaTpUBaIOT
6binoNHeHue OOIBIIEro PasHOO0pa3us ACUCTBHIA B CUTYAIIUH, TIPEIyCMAaTPUBAIOIICH
IPIMCHEHNE 3HAHMH B YCIOBHAX OOIBIIOTO OXBAaTa TEOPETHUECKOTO MaTephaia
U IPaKTUYeCKUX yMEHMI (HampuMmep, JUIi aHalIM3a XHMHYECKHX CBOWCTB
HECKOJIbKUX KJIACCOB OPraHMYECKUX MM HEOPraHHMYEeCKUX BEILECTB), a TaKKe
cpopmupogannocms  YMEHUH CHCTEMAaTH3UPOBAaTh M 0000LIATh MONTyYSHHBIE
3HAHUAL

B sx3ameHanmoHHOM padoTe Mmpe/IoskeHa TOJIBKO OTHa Pa3HOBHIHOCTH ATHX
3aJaHuil: Ha YCTaHOBJICHHE COOTBETCTBMS IO3ULUH, IPEACTABICHHBIX B JBYX
MHOXECTBaxX. DTO MOXET OBITh COOTBETCTBHE MEXIY: Ha3BaHUEM OPTaHHMYECKOTO
COSIMHEHHS U KJIAaCCOM/TPYTIIOH, K KOTOPOMY(-0i) OHO NMPUHAIJICKHT; (PaKTOPOM,
BIMSIOUIMM Ha COCTOSHME XHUMHUYECKOIO PaBHOBECUS, U HANPABIEHUEM €ro
CMEIIEeHUS; MCXOAHBIMU BEIECTBAMH M MNPOLYKTAMH PEAKUUU MEXIY STHMHU
BEI[CCTBAMH; Ha3BaHHEM MM (OPMyIOil COMM M MPOXYKTaMH, KOTOpBIE
00pa3yroTcs Ha MHEPTHBIX JJIEKTPOJax IIPH 3JIEKTPOJIH3e €€ BOIHOTO PacTBOpa,
UT.A.

Jns  oueHku cHOPMHUPOBAHHOCTH HHTEJUIEKTYalbHBIX YMEHHH Oonee
BBICOKOTO YPOBHS, TaKUX KaK YMCHUS yCMAHASIU8aAMs TPHINHHO-CIEACTBEHHbIC
CBSI3U MEX[IY OTICJIbHBIMHM 3JIEMEHTaMU 3HAaHUH (HampuMep, MeXIy COCTaBOM,
CTPOCHHEM U CBOMCTBaMHU BEILIECTB), (hopmyiuposams OTBET B ONpPEICIEHHOU
JIOTHKE C apryMeHTalel CIOEeNaHHBIX BBIBOJAOB M 3aKIIOUCHUH, WCIIONB3YIOTCS
3aJjaHuUs BBICOKOI'O YPOBHS CI0XKHOCTH € Pa3BEPHYTHIM OTBETOM.

3amaHus ¢ pazeépHymeviM OmeemoM, B OTIMYUE OT 3aJaHul JIBYyX
MPEIbIAYINX TUIIOB, MPEAyCMaTPUBAIOT KOMIUIEKCHYIO NPOBEPKY YCBOEGHHS Ha
yriIyOIE€HHOM ypOBHE HECKONBKHX (IBYX M 0Ojee) 3JIeMEHTOB COAepKaHHSA U3
Pa3IMYHBIX COJCpIKATENBHBIX OJOKOB. OHHM MOAPA3IEISAIOTCS Ha CICAYIONIHe
Pa3HOBUAHOCTH:
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— 3ajlaHus, TPOBEPSIONINE YCBOCHHE BAXKHEHWIIMX JIIEMEHTOB COJIEPKAHUS,
TaKMX, HalpUMeEp, KaK «OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN,
«pPEaKIMU HOHHOT'O OOMEHaY;

— 3aJaHus, TPOBEPSIONINE YCBOSHHE 3HAHWH O B3aUMOCBS3M BEIIECTB
Pa3NMYHBIX KJIACCOB (HA TMpHMEpax MPEBpAIICHUH HEOPraHHYSCKUX
Y OPTaHUYECKHX BEILECTR);

— pacu€THbIC 3a/1a4H.
3amaHus ¢ pazeépHymulM  Omeemom OpPUSHTHPOBAaHBI Ha IPOBEPKY

CIEAYIOINX YMEHH:

—  00bsicHAmb OOYCJIOBICHHOCTh CBOHCTB M TPUMEHEHHS BEIIECTB MX
COCTaBOM H CTPOCHHEM, XapaKTep B3aUMHOTO BIHMSHUS aTOMOB B MOJIEKYJIax
OpPraHMYECKUX COSNUHECHUI, B3aUMOCB3b HEOPTraHUIECKUX U OPTaHUIESCKUX
BEIIECTB, CYIIHOCTh M 3aKOHOMEPHOCTh MPOTEKaHHsS H3YYCHHBIX THUIIOB
peakuuit;

—  nposodums pacy€Thl YKa3aHHBIX (PU3MUECKUX BEIMYUH IO MMPECTABICHHBIM
B YCJIOBUM 33JaHUsl JIaHHBIM, a TaK)Ke KOMOWHHPOBaHHBIC pacyEThl IO
YpaBHEHUSM XUMHUYECKUX PEAKIHIA.

5. Pacnpenesnienue 3agannii Bapuanta KUM EI'D no coaep:xkannio, Buaam
YMeHH# U criocodaM AeiicTBUIA
[Ipu onpenenennu konuuectBa 3aaannii KM EI'D, opueHTUpOBaHHBIX Ha
MPOBEPKY YCBOCHUSI YY4EOHOTO MaTepuaina OTIEIbHBIX OJIOKOB / CONIEPKATEIbHBIX
JIMHUHN, YYUTHIBAJICS MPEXkKe BCero 00bEM, 3aHUMaeMblii MU B COAEPKaHUU Kypca
xuMud. Hampumep, mnpuHATO BO BHUMaHHE, YTO B CHCTEME 3HAHHWIA,
ONpEAETSIONINX YPOBEHb ITOATOTOBKM BBIITYCKHUKOB 10 XHMHH, Ba)XKHOE MECTO
3aHUMAIOT JJIEMEHTHI COJEpXKaTeNbHBIX OJ0KkoB «Heopranmdeckas XuMus»,
«Opranuyeckasi XUMHUS» M COAEPIKATEIbHON JIMHUM «XUMHUYECKAs PpEaKus».
[lo sToii npuynHE CyMMapHas JOJs 3aJaHuil, MPOBEPSIOIIMX YCBOGHHE HX
coJiep KaHUsI, COCTaBWIIa B 9K3aMEHAIIMOHHOH padote 69% oT 00mero KoamyecTna
Bcex 3amaHuil. [lpencraBneHne o pacmupeneeHnu 3aJaHuid M0 COAEpP>KaTEIbHBIM
6Ji0KaM / coiepIKaTeNbHBIM JTUHHUSIM JaéT Tabnauna 2.
Tabnuya 2
Pacnpedenenue 3a0anuii sx3ameHayuoHHol pabomul No co0epIHCamenbHbLM
b610Kam / cOOepIHcamenbHbiM TUHUSAM KYPCa XUMUU

KonuvecTBo 3aganuii B 4acTsIx
CopeprxaresbHble 010KH /
Ne coJiep)KaTeIbHbIE JIMHUHI padotel
Best pabota | Yacts 1 Yactp 2

1 | TeopeTnyeckne OCHOBBI XHMHH: COBPEMEHHBIC 5 5 -

MpeICTaBICHNsI O CTPOGHUH artoma, [lepmoxnmyec-

kuil 3akoH W [lepuoauyeckas cucTeMa XUMUYEC-

kux onemeHToB .M. MenzaeneeBa, XuMUdecKas

CBSI3b H CTPOCHHUE BEIIECTBA

Xumuueckasi peakus 8 6 2
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KoanuecTBo 3a1aHuii B 4acTIX
No CopnepxaTtenbHbIe OJOKH / pafors
COMCPIATCIBHPIC JIHHHH Bes pabora | Yacts 1 | Yacts 2
2 | Heopranmyeckne BelIeCTBa: KiacCU(PHUKAIHS 7 6 1
U HOMEHKJIaTypa, OCOOCHHOCTH COCTaBa, CTpoOe-
HUSA, XUMHYECKHE CBOMCTBA U IEHETHYECKas CBA3b
BEILECTB PA3JINYHbIX KIACCOB
3 | Oprannyeckue BelecTBa: KIacCH)UKAIMSI U HO- 6 5 1
MCHKJIATYpa, OCOOCHHOCTH COCTaBa M CTPOCHUS,
XMMHYECKHE CBOICTBA M TCHETHYECKas CBS3b
BEILICCTB Pa3/IMUHbIX KJIACCOB
4 | MeTtoabl MO3HAHUSA B XHMHUH. XHMHS U KU3Hb: 2 2 -
SKCIIEPHMEHTANBHBIE OCHOBBI XHUMHUH, 0OIIHE
NPE/ICTAaBICHUS O IPOMBIIUICHHBIX —cHocobax
MOJTy4CHHs] BAXKHCHIINX BEIECTB
Pacuyérpl mo xumuyeckum ¢opmyaam M ypas- 6 4 2
HEHHMSIM peaKuui
Htoro 34 28 6

CootBerctBrue copepxkanuss KMUM EI'D oOmuMm memsM oOy4eHUs XUMHUH
B Cpe/iHeil mKoJie 00ecreynBaeTcs TeM, YTO IpeiaraeMble B HUX 3aIaHHs Hapsay
C YCBOEHHEM DIIEMEHTOB COJEp)KaHUS TPOBEPSAIOT OBJIAJCHUE OMNpPENeIEHHBIMU
YMEHHSIMH M CHIOCO0aMH JICHCTBUN, KOTOPbIE OTBEUYAIOT TPEOOBAHUSM K YPOBHIO
MIOJTOTOBKH BBHIITyCKHUKOB. [IpeicTaBieHne o pacrpeeNeHn 3aJaHui 10 BUAaM
TPOBEPSAEMBIX YMEHHUI U criocobam aeicTBui faét Tabnmma 3.

Tabnuya 3
Pacnpedenenue 3adanuii

no 8UOAM NPOGEPAEMbIX YMEHUL U CNOCoDam oeticmauii
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No

OCHOBHBIE YMEHUS U CIIOCOOBI ICHCTBHIA

KonnyecTBo 3a/1aHuii B 4acTsx paboThl

Bcs pabora YacTs |

Yacts 2

JienieeBa; OOIIMe XMMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHHYECKUX COEJUHEHUH, CBOMCTBa
OTHENBHBIX  MpPEACTAaBUTENCW  OTHX  KJIACCOB;
CTPOGHHE U XHMHYECKHE CBOMCTBA HM3YUCHHBIX
OpraHU4ecKUX COeJMHEHNUH

2.4

ObvsicHsAmb: 3aBUCUMOCTb CBOWCTB XHUMHYECKHX
3JIEMEHTOB M WX COEJAMHEHHH OT TOJOKEHHUS
anemenTa B Ilepuomuueckoit cucreme J[.M. Men-
JeieeBa; MPUPOAY XHUMHYECKOH CBs3M (MOHHOM,
KOBQJICHTHOM,  METAUTMYECKOH,  BOIOPOJHOI);
3aBHCHMOCTh CBOWMCTB HEOPTaHWYECKHMX M Opra-
HUYECKHX BELIECTB OT UX COCTaBa U CTPOCHHS;
CYIIHOCTh H3YYEHHBIX BUIOB XUMHUUECKHUX PEAKIHI
(37EKTPOTUTHIECKON  JUCCOLMAIlMH, HOHHOTO
00MeHa, OKHUCITUTETLHO-BOCCTAHOBUTEBHBIX) U CO-
CTaBIATh WX YPAaBHEHUS; BIHUSHUE Pa3THYHBIX
(hakTOpOB Ha CKOPOCTh XHMHUYECKOH peaknuu U Ha
CMEIICHUE XUMUUECKOTO PABHOBECHS

2.5

IInanuposams/nposooums: SKCIIEPUMEHT 110 TI0ITy-
YECHHI0O M PACHO3HABAaHUIO BAKHEHIIMX Heopra-
HUYECKUX M OPraHMYECKUX COCAMHEHMl ¢ yuéTom
MPHOOPETEHHBIX 3HAHMIT O NpaBMIax Oe30MacHOIl
paboThl ¢ BELIECTBaMH B J1a0OpaTOpUU U B OBITY;
BBIYHCIICHHS 110 XMMUYECKMM (OpMyJiaM M ypaB-
HCHUAIM

Htoro

34 28

6

OCHOBHBIE YMEHUS U CIIOCOOBI IeHCTBHI

KonuuectBo 3a/IaHUH B YaCTIX paGOTLI

Besi pabora | Yacts |

Yactp 2

3HATH/IOHUMATH

Baxneiime XuMrU4ecKue MOHSATHS

4

4

(OCHOBHBIE 3aKOHBI 1 TCOpUU XUMUHN

2

2

Baskneiilue BelecTsa U MaTepuabl

1

1

Ymerh

Haszviéams N3ydeHHbIEC BENIECTBA 110 TPHBHATBHOM
MM MEXKTYHApOIHONH HOMEHKIIAType

Pacnpenenenue 3amanuit Bapuanta KHUM

yYMeHHIt U crocobam JeiicTBril 6oxee moxpoOHO
Bapuanta KM EI'D 2023 roaa no xumuu (cm. [Ipuiioxkenue).

EI'D mno coapepkanuto, BUIam
OITMCAaHO B O0OOIIEHHOM ILIaHE

6. Pacnipenesnienue 3aganuii Bapuanta KUM EI'D no ypoBHAM CJI0KHOCTH
Pacnpenenenne 3amanuii KM 1o  ypoBHSM  CJIOMKHOCTH —IIPHBEAEHO
B Tabnue 4.

Tabauya 4
Pacnpedenenue 3a0anuii no ypoeHIM CLONCHOCTHU

Onpedensimv/Knaccuguyuposamy: BaICHTHOCTb, CTe-
MeHb OKHCIEHHs XUMHYECKHX JJIEMEHTOB, 3apsiibl
HOHOB; BHJ XHMHYECKHX CBSI3eH B COCIMHEHHSIX
U TUI KPUCTAJUTMYECKOH PEelIETKU; XapakTep Cpebl
BOJIHBIX DAcTBOPOB BEIIECTB; OKHUCIMTENb M BOC-
CTaHOBHTEJIb; MPUHAIEKHOCTh BELIECTB K Pasivd-
HBIM KJIACCaM HEOPraHMYECKMX WM OPraHMYeCKHX CO-
€/IMHEHNIi; TOMOJIOTH M M30MEPhl; XUMHYECKUE PEaK-
MY B HEOPraHMYECKOH M OPraHMIeCcKOH XUMHH (T10
BCEM U3BECTHBIM KJIACCH()UKALMOHHBIM IIPH3HAKAM)

YpOBEHb CIOKHOCTH KonuyectBo MakcumanbHbIN IIpoueHT MakcuMalIbHOTO
3aJaHAI 3aJaHAI TIePBUYHBII Oas TepBUYHOTO Oasia
3a BBITMOJTHCHHUE 3aJaHHI
JTAHHOT'O YPOBHS OT 0OIIEro
MaKCHMAJILHOTO MIEPBUYHOTO
Oana, paBHOro 56
BasoBblit 17 17 30,4
TloBbIlIEHHBII 11 19 33,9
Bricokuii 6 20 35,7
Hroro 34 56 100

23

Xapaxmepusoeamy: s-, p- W d-31E€MEHTBl 10 HX
nosioxkeHuto B Ileproanyeckoii cucreme .. Men-
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7. I1pofoKUTETbHOCTD IK3aMeHa
OOmas TPONOIDKUTEIFHOCTS  BBIIIOJHEHUS SK3aMECHAIMOHHOW  PabOTHI
cocrapisieT 3 yaca 30 MuHyT (210 MUHYT).

8. JlonosHuTeNbHBbIE MAaTEPUAJILI H 000pYyI0BaHNE
IlepeueHb NOMOTHUTENBHBIX MaT€pUANoOB U 00OPYHOBaHMS, MCIOJIb30BAHUE
KOTOpBIX paspemieHo mpu mnpoBereHun EID, yTBepkmaercss NpHKa3oM
Munnpocsemnienus Poccuu u PocobpHanzopa.
K xaxxmoMmy BapuaHTy 5K3aMEHALIMOHHOM paOOThI MPHIIATAIOTCA CIIeIyIOIIne
MaTepHabl:
— Ilepuonuyeckas cuctema xumuueckux iemeHToB .M. Menneneena;
— Tabimma pacTBOPUMOCTH COJEil, KUCIOT 1 OCHOBAaHUH B BOJIE,
—  DJIEKTPOXMUMMYECKUI P HAPSHKEHUH METaIIOB.
Bo BpeMs BBINONHEHUS 3K3aMEHAIIMOHHON pa0OThI MO0 XMMHH pa3peniaeTcs
WCIIOJIB30BaTh HEMIPOTPAMMHUPYEMBIN KaJIbKYJIISATOP.

9. CucreMa olleHUBaHHSI BHINOJIHEHHUS OTAEJIbHBIX 3a1aHHii
M IK3aMCeHALMOHHOH padoThl B 11€JIOM

OueHNBaHUE TPABUIBHOCTH BBIMOJIHECHUS 3a/laHUil, TPeIyCMaTPUBAOLINX
KpaTKUii OTBET, OCYMIECTBIICTCS C HWCIIOJB30BAHUEM CIICIHATBHBIX almapaTHO-
MIPOrPaMMHBIX CPEJICTB.

[IpaBusbHOE BBIMONIHEHUE KaXJI0ro W3 3amaHuii 1-5, 9-13, 16-21, 25-28
omeHuBaercst 1 OautoM. 3aJaHue CUMTAETCS BBITIONHEHHBIM BEPHO, €CIIA OTBET
3amucaH B ToW opMe, KOTOpas ykazaHa B MHCTPYKIIMU TIO BBITIOJIHCHHIO 3a[aHNS,
W TIOJHOCTBIO COBIIAJaeT C JTAJIOHOM OTBeTa. B oOTBeTax Ha 3aJaHusd
1,3,4,11,12,13, 17, 18 nopsiiok 3aIMCH CUMBOJIOB 3HAUEHUS HE UMEET.

[IpaBusbHOE BBITOSHEHHE KaXAOTO W3 3axaHuii 6, 7, 8, 14, 15, 22, 23, 24
oreHuBaeTcs 2 OaiiaMu. 3aJlaHue CUYUTACTCS BBIIONHEHHBIM BEPHO, €CIH OTBET
3arucaH B TOH opme, KoTopasi yKazaHa B MHCTPYKLMH I10 BBITIOJHCHHUIO 3aJIaHMS,
1 IIOJIHOCTBIO COBIIAJACT C ITAJOHOM OTBETA: KaXKIbIi CHMBOJI B OTBETE€ CTOHMT Ha
CBOEM MecTe, JINIIHIE CHMBOJIBI B OTBETE OTCYTCTBYIOT. | OaJll BBICTABIISETCS, €CIIU
Ha JTF000HM OJTHOI MO3WIIMK OTBETA 3alUCaH HE TOT CUMBOJI, KOTOPHIN MpPEICTaBICH
B JTalloHe OTBeTa. Bo Bcex npyrux ciy4vasx BbicTaBisercs 0 OamioB. Ecnm
KOJIMYECTBO CHMBOJIOB B OTBeTe OoJblIe TpedyeMoro, BeicTapisiercss () 6amioB BHE
3aBUCUMOCTH OT TOTO, OBLIH JIM YKa3aHbI BCE HEOOXOJUMBIE CHMBOJIBI.

Pa3BépHyThie  OTBETHI TPOBEPSIOTCA IO  KPUTEPUSAM  DKCIIEPTaMHU
MpeIMETHBIX KOMUCCHI CyObekTOB Poccuiickoit deneparyn.

3aganus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MIPEAYCMATPUBAIOT MIPOBEPKY OT
JIByX JIO MATH 3JIEMEHTOB OTBETa. 3aJlaHus C pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBITIOJIHEHBI  BBITYCKHUKAMH  pa3IMYHBIMU  criocobamu. Hamuume Kaxaoro
TpeOyeMoro »JIeMeHTa OTBeTa OLEHHMBaeTcs | Oanom, Mo3TOMy MaKCHMajbHas
OIICHKa BEPHO BBINIOJHEHHOTO 33JlaHuUsl COCTAaBIsIET OT 2 1o 5 Oayuios:
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3a BBIMOJHEeHUe 3amanuid 29 1 30 MOXHO TONYYUTh Mo 2 Oayia; 3a BEHIMOIHEHUE
saganuii 31 u 34 — mo 4 Oamma; 3a BBINOJHEHHE 3afaHusg 32 — 5 0aios;
3a BBINIOJHEHME 3aaHust 33 — 3 Oaita. [IpoBepka BBIOJHEHUS 3a/laHU YacTH 2
OCYILECTBISIETCS] HA OCHOBE MO3JIEMEHTHOTO aHAIN3a OTBETa yYacTHHKA DK3aMEHa
B COOTBETCTBUU C KPUTSPUSIMH OLICHUBAHUSI BBIMOJTHCHUS 3aIaHHUS.

B coorBerctBun c¢ Ilopsaxkom mnpoBeneHUsT TOCYJAapCTBEHHOW HMTOTOBOM
aTTecTalliid 1O 00pa3oBaTeNbHBIM IMPOrpaMMaM CpPEIHEro o0mero oOpa3oBaHuUs
(mpuka3 Munnpocsemennst Poccun u Pocobpranzopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBad Munroctom Poccun 10.12.2018 Ne 52952)

«82. <...> Tlo pe3ynbprataM TEpBOW M BTOPOH MPOBEPOK IKCIEPTHI
HE3aBHCHUMO JpPYr OT Apyra BBICTABISIIOT OayUTbl 32 KaKIBIH OTBET Ha 3aJaHUs
9K3aMeHAIMOHHOM paboThl EI'D ¢ pa3BépHyThIM OTBETOM. <...>

B ciyuae cymiecTBEHHOrO pacXOKAEHUs B OajiaX, BBHICTABIEHHBIX ABYMSI
JKCTIePTaMH, Ha3HayaeTcsi TpeThsl mpoBepka. CylIeCTBEHHOE pPaCX0XKICHUE
B 0ayyax oONpeNeNieH0 B KPHUTEPUSX OICHWBAHHSA 10 COOTBETCTBYIOIIEMY
y4eOHOMY NPEIMETY.

OKCIepTy, OCYILECTBISIOIIEMY TPEThIO MPOBEPKY, MPEAOCTaBIAETCS
nHpopMarms o Oamnax, BBICTABICHHBIX OKCIIEPTaMH, paHee IPOBEPSBIINMHU
9K3aMEHAIOHHYIO paboTy».

1. CylIecTBEHHBIM ~ CYHMTAETCS  PACXOXJACHHUE Mexay Oammamw,
BBICTaBJIICHHBIMA TEPBBIM M BTOPBIM OJKCIIEpTaMH, Ha 2 wiau Oojee Oarma
3a BBINONHEHWE J0O0T0 M3 3amanuii 29-34. B aTom ciydae Tperuit sKcmepT
MIPOBEPSIET OTBETHI TOJBKO HA TE€ 3aJlaHHsl, KOTOPHIE BHI3BAJIIM CTOJIb CYIIECTBEHHOE
pacxoxJeHue.

2. Pacxoxaenue B pe3ynabTaTax OLEHHBAHHS JABYMsI DKCIIEPTaMH OTBETA
Ha OJHO W3 3ajaHuil 29-34 3akioyaercd B TOM, YTO OJMH JKCHEpPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3a/laHue, a IPYrol BHICTABUII 32 BBIIIOJHEHHE 3TOTO 3a/1aHUs
HeHyJieBol Oamn. B aTom ciydae TpeTmii 3KCepT MpOBEpPSET TOJIbLKO OTBETHI Ha
3amaHus (IO BCEM KPHUTEPUSIM OIICHWBAaHMS JAHHOTO 3aJaHMA), KOTOpBIC OBLIH
OIICHEHBI CO CTOJIb CYIECTBEHHBIM pacxoxaeHueM. CHUTyanuu, B KOTOPBIX OJWH
9KCIEPT yKaszaJl Ha OTCYTCTBHE OTBETa B JK3aMEHALMOHHOW paboTe, a BTOPOH
9KCTEPT BBICTABHJI HYJEBOH Oayl 3a BBINOJIHEHHE 3TOTO 3aJaHUs, HE SBISIOTCS
CUTYalUsIMH CYIIECTBEHHOTO PACXOXKACHUS B OLICHUBAHUH.

MakcuMallbHBI  TIePBUYHBIA Oayl 3a BBHINOJIHEHUE HK3aMEHAIlMOHHON
pabotsl — 56.

Ha ocHoBe pe3ynbpTaToB BBHITIONTHEHHS BCEX 3aaHUil pabOTHI OMPeNeIsIOTCs
HepBUYHBIE OaJUTBI, KOTOPHIE 3aTeM MepeBOIATCS B TecToBhle mo 100-0amrbHOM
LIKaje.

10. U3menennss B KUM EI'D 2023 roaa B cpaBHenun ¢ KUM 2022 roaa
B sk3amenanumonHoi pabore 2023 r. mo cpaBHeHuto ¢ paboroil 2022 r.
MPUHATHI CIEAYIONINE H3MEHEHUS.
1. M3meHén gopmar mpeabsBICHUS YCIOBHUS 3aaHus 23, OpUECHTHPOBAHHOTO
Ha TIPOBEPKY YMEHHS MPOBOJUTH pPACUYETH KOHIICHTPAIUH BEIIECTB
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B PaBHOBECHOM CHCTeMe: BMECTO TaOMMIHOH (OPMBI TpPEIbIBICHHUS
KOJINYECTBEHHBIX JAaHHBIX BCE DJIEMEHTHl OyIyT IpelcTaBieHbl B (opme
TEKCTa.
M3menén nopsinok cnenoBanus 3aganuid 33 u 34.
3. H3meHEH ypoBeHb CIOKHOCTH 3amaHuid 9, 12 u 16: B 2023 r. yka3aHHbIE
3agaHus OyIyT MPeACTaBICHb! Ha MOBBIIIEHHOM YPOBHE CIIOKHOCTH.

B 1enom mpuHATBIE W3MEHEHHS B SK3aMCHALMOHHOW pabore 2023 T.
OpPUECHTHUPOBAHBl HA TOBBIMICHHE OOBEKTUBHOCTU IMPOBEPKU CHOPMUPOBAHHOCTH
psia BaXKHBIX METAINlPEAMETHBIX YMCHHH, B NEPBYIO OuYepelb TAKUX, KaK aHaIn3
TEKCTa yCIIOBHS 3a/IaHUs, TPEACTABICHHOTO B Pa3InYHON dopme (Tabiuua, cxema,
rpaduk), KOMOMHUPOBAHUE AHATUTUYECKOW M PAcYETHOH NESATEeIBHOCTH, aHaJIH3
COCTaBa BEIIECTB M IPOTHO3 BO3MOXXHOCTH IPOTECKAHWS PEaKIUH MEXIy HHMH,
MOJIETUPOBAHUE MIPOLIECCOB U ONUCAHUE IPU3HAKOB UX MPOTEKAHUS U JIp.

o
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Ipunooicenue

O000ménnblii n1an Bapuanta KUM EI'D 2023 rona
no XUMHUHN

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

Howmep IIpoBepsieMble 1€EMEHTHI Kompr mpo- | Kogsr | Ypo- | Maxkce. | Ilpu-
3aj1a- coJiepKaHusA BepsieMbIX | Tpebo- | BeHb |0ast 3a) MepHOE
HUS 3JIEMEHTOB | BaHMI | CIOX- |BBINIOJI-| BpeMs

coziepKa- HOCTHU | HEHHE | BBIIIOJI-
HHS TI0 3ama- | 3ama- | HEHHS
KOJIH- HUS | HHS |3aJaHus
(ukatopy (MuH.)
Yacts 1
1 CTpoeHHe D3JEKTPOHHBIX O0OJIOYEK aTOMOB 1.1.1 1.2.1, b 1 2-3
JJIEMEHTOB TEPBBIX YETHIPEX MEPHOJIOB: S-, P- 2.3.1
U d-31IEMEHTBI.
DOnekrpoHHas KoHpurypamus atoma. OCHOB-
HOE U B030Y)XAEHHOE COCTOSIHHSI ATOMOB
2 3aKOHOMEPHOCTH HM3MEHEHUS XHMHYECKHX 1.2.1, 1.2.3, b 1 2-3
CBOWCTB 2JIEMEHTOB U MX COCIUHEHHUH IO Te- 1.2.2, 24.1,
pHYOaM U TPyIIIaM. 1.2.3, 2.3.1
Ob6mras xapaktepucTuka MertamioB [A-IITA 1.2.4
TPyHI B CBsi3M ¢ MX HoioxenueM B [lepuo-
JIMYECKON CHUCTEME XHMHYECKHX 3JIEMEHTOB
J.11. MenneneeBa 1 OCOOCHHOCTSIMH CTpoOe-
HUS X aTOMOB.
XapakTepucTHKa INEPEXOMHBIX 3JIEMEHTOB —
MeIH, IWHKA, XpOoMa, JKejle3a — 10 WX MOJIo-
xeHnto B Ilepuoanueckoil cucreme XumMuyec-
kux amemMeHtoB J[.M. MeHeneeBa U 0COOCH-
HOCTSIM CTPOCHHS HX aTOMOB.
OOmiast XapakTepucTHKa HemeTauoB IVA-—
VIIA rpynm B CBsI3H ¢ UX MoJoxeHHeM B [le-
PHOIMYECKOI CHCTeMe XMMHYECKHX 3JIeMEH-
toB J[.W. MenneneeBa ¥ 0COOCHHOCTSIMU
CTPOCHUS X aTOMOB
3 DneKkTpooTpUIaTeTbHOCTh. CTEleHb OKHCIe- 1.3.2 1.1.1, b 1 2-3
HUS ¥ BAJICHTHOCTh XMMHYECKHX 37IEMEHTOB 221
4 KoBaneHTHass XUMHYecKas CBs3b, €€ pa3HO- 1.3.1, 222, b 1 2-3
BUAHOCTH M MEXaHH3MbI 00pa3oBaHHS. 1.33 2.4.2,
XapakTeprCTHKH KOBAJICHTHOM CBS3U (TOJISIpP- 243

HOCTb M DJHeprus cpssu). MoHHas CBA3b.
Merannudeckas cBs3b. BogopoaHas cBsisb.
BemiectBa MOJEKYJSIPHOIO M HEMOJIEKYJISp-
HOTO CTpoeHHs. Tum  KpucTanyecKoi
pemeéTky. 3aBUCHMOCTh CBOWCTB BEILIECTB OT
UX COCTaBa M CTPOCHHs
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Howmep
3a/1a-
HUSA

IIpoBepsieMble 21€MEHTHI
COzlepIKaHus

Kozp! mpo-
BepsIEMBIX
3JIEMEHTOB
cozepxka-
HUSA 110
KOJIU-
(dukartopy

Kozasr
Tpebo-
BaHUI

VYpo-
BEeHb
CIIOX-
HOCTH
3a/1a-
HUS

Makc.
OaJL 34|
BBIITOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHOe
BpeMst
BBITOJI-
HEHUsI
3a1aHus
(MuH.)

Knaccudukarus HEOPraHUYECKHUX BEIIECTB.
HomeHkiiatypa HEOPraHHYECKHX BEIIECTB
(TpUBHANBHAS M MEKAYHAPOIHAS)

2.1

1.3.1,
2.2.6

b

2-3

XapakTepHble XUMUUYECKHE cBoiicTBa
HPOCTHIX BEIIECTB — META/UIOB: ILIENOYHBIX,
ENOYHO3EMENIbHBIX, MAarHus, ajJlOMUHUS;
HEPEXOIHbIX METAIOB: M/, IIMHKA, XpOMa,
Kenesa.

XapakTepHbie XMMHUYECKHE cBoifcTBa
HPOCTHIX BEIECTB — HEMETAILIOB: BOJOPOJA,
raJloreHOB, KHCIOpoJa, cephl, a3ora, ¢oc-
¢dopa, yriaepona, KpeMHHS. XapaKTepHbIE
XUMHYECKHE CBOHCTBA OKCHJIOB: OCHOBHBIX,
aM(pOTEPHBIX, KUCIOTHBIX

XapakTepHble XMMHYECKHE CBOICTBA OCHO-
BaHUH M aM(OTEPHBIX I'MIPOKCUIOB. Xapak-
TEPHBIE XMMHYECKHE CBOWCTBA KHCTIOT.
XapakTepHble XMMHYECKHE CBOWCTBA COJICH:
CPEIHHX, KHCIIBIX, OCHOBHBIX; KOMILIEKCHBIX
(Ha TmpuMepe THAPOKCOCOSIMHEHMIT aloMu-
HUSI U [IUHKA).

OneKTpoNuTHIECKas JUCCOLHALHs JJIEKTPO-
JIMTOB B BOAHBIX pacTBopax. CHIBHBIC U Clla-
Oble 3JIEKTPOJIUTHL.

Peakuuy noHHoro obmMeHa

1.4.5,
1.4.6,
2.5,
2.6,
2.7

LL1,
1.1.2,
1.2.1,
233,
24.4

5-7

Knaccudukanus HEOPraHUYECKUX BEIIECTB.
Homenknatypa HeOpraHHYECKHX BEIIECTB
(TpUBHANbHAs U MEXIyHAPOAHAs).
XapakTepHble XUMHYECKUAE CBOICTBA Heopra-
HUYECKHX BEIECTB:

- HpOCTI)IX BCIHICCTB — METAJIJIOB: MICJIOYHBIX,
MIETOYHO3EMENTbHBIX, MAarHus, ATOMHHUS,
MepexXOqHbIX MeTauloB (MeIH, IHHKa,
XpoMa, XKejesa);

— IPOCTBIX BEIECTB — HEMETAJUIOB: BOJIO-
poAa, rajoreHoB, KHCIOpPOja, CEpbl, a30Ta,
¢docdopa, yriepona, KpeMHUS;

— OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX, KHC-
JIOTHBIX;

— OCHOBaHHMI1 1 aM(pOTEPHBIX T'UIPOKCUJIOB;

— KHCJIOT;

— COJIeH: CPeAHMUX, KUCIBIX, OCHOBHBIX; KOMII-
JIEKCHBIX (Ha IpUMepe THAPOKCOCOeIH-
HEHHHU aJTFOMUHHS M [IHKA)

2.1,
2.2,
23,
24,
2.5,
2.6,
2.7

1.3.1,
2.2.6,
233
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Howmep IpoBepsiemble TIEMEHTEHI Kozpr npo- | Koxsr | Vpo- |Makc. | Ilpu-
3aza- CoJIepKaHUA BEpACMBIX | TpeOO- | BeHb |0aiul 3a] MepHOE

HUS 3JIEMEHTOB | BaHMI | CIIOX- |BBIMIOJN-| BpeMs
coziepKa- HOCTH | HCHHE | BBINOJI-
HHUS TI0 3ama- | 3aj1a- | HEHHSA
KOJIH- HUA | HHSA |3aJaHuA
(dukatopy (MuH.)
8 Knaccuduxanus HEOPraHMYECKHX BEIIECTB. 2.1, 1.3.1, I 2 5-7
HomeHknaTypa HEOpraHMYECKMX BELIECTB 2.2, 2.2.6,
(TpUBHAIBHAS M MEKIYHAPOIHAS); 2.3, 2.3.3,
XapakTepHble XUMUYECKHE CBOMCTBAa HEOpra- 2.4, 243,
HUYECKUX BEIICCTB: 2.5, 244
— IPOCTHIX BEUIECTB — METAJIOB: IIEJIOYHBIX, 2.6,
1ETOYHO3EMENbHBIX, MarHusi, aJlOMHHMS, 2.7
MEPEXOIHBIX METAILUIOB (MEIH, LIMHKA, XPO-
Ma, XKeJe3a);
— IPOCTBIX BEILIECTB — HEMETAIOB: BOAOPO-
Jia, TaJOr€HOB, KHCIOPOJa, CEphl, a30Ta,
¢docdopa, yriaepona, KpeMHUS;
— OKCHJIIOB: OCHOBHBIX, aM(OTEpHbBIX, KHC-
JIOTHBIX;
— OCHOBAHHH 1 aM(OTEPHBIX THAPOKCHJIOB;
— KUCJIOT;
— COJICH: CpeTHUX, KUCIIBIX, OCHOBHBIX; KOMII-
JEKCHBIX (Ha TpHMepe THIPOKCOCOEIH-
HEHUIl AJIFIOMUHUS M LIMHKA)
9 B3anMoCBs3b HEOPraHNYECKHX BEIIECTB 2.8 2.3.3, I 1 2-3
243
10 | Knaccudukanus OpraHMYECKUX  BELICCTB. 33 2.2.6 b 1 2-3
HomeHknatypa  OpraHM4ecKMX  BEILECTB
(TpuBHANBHAS M MEKIYHAPOIHAS)
11 Teopust cTpoeHUs] OpraHMYECKHX COCIHU- 3.1, 1.2.1, b 1 2-3
HEHUIA: TOMOJIOTHS ¥ H30MepHs (CTPYKTypHast 32 222,
YU TPOCTPAHCTBEHHAs). B3amMHOoe BIUsIHUE 223,
aTOMOB B MOJIEKYJIaxX. 2.2.7
Tuner cBsA3ell B MONEKyJaX OPTraHMYECKHX
BemiecTB. ['mOpmausanus aTOMHBIX OpOH-
Tane yriepoaa. Pangukan. @yHKIMOHANbHAS
rpymmna
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Howmep
3a/1a-
HUSA

IIpoBepsieMble 21€MEHTHI
COzlepIKaHus

Kozp! mpo-
BepsIEMBIX
3JIEMEHTOB
cozepxka-
HUSA 110
KOJIU-
(dukartopy

Kozasr
Tpebo-
BaHUI

VYpo-
BEeHb
CIIOX-
HOCTH
3a/1a-
HUS

Makc.
OaJL 34|
BBIITOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHOe
BpeMst
BBITOJI-
HEHUsI
3a1aHus
(MuH.)

XapaKkTepHble XMMUYECKHE CBOMCTBA YIiIeBO-
JIOPOJIOB: AIIKAHOB, LHUKJIOAIKAHOB, AJKCHOB,
JICHOB, aJIKHHOB, aDOMaTHYECKUX YIIEBOJO-
pomoB (OeH3oma W TOMOJIOTOB OeH3o0na,
CTHpPOJIA).

OCHOBHbBIE CIIOCOOBI MOJIYYESHHS! YIIIEBOJO-
pomoB (B maboparopuu). XapakTepHbie
XAMHYECKHE CBOWCTBA MPEICIBHBIX OJHO-
aTOMHBIX U MHOTOATOMHBIX  CIIUPTOB,
tdenoma.

XapakTepHble XHMHYECKHE CBOMCTBA allb-
JIETUJIOB, TPEIENbHBIX KapOOHOBBIX KHCIOT,
CIIOXKHBIX 3(UPOB.

OCHOBHbIE CIOCOOBI TMOJYYCHHUs KHCIOPOA-
COZlepKAIMX ~ OPraHUYECKUX  COCIMHEHMIt
(B maboparopun)

34,

3.5,

3.6,
4.1.7,
4.1.8

1.3.4,
234,
2.4.4,
2.5.1

I1

2-3

13

XapakTepHble XUMHUYECKUE CBOICTBa
a30TCOJICPIKAIMX OPraHHYECKUX COEAMHE-
HUHA: aMMHOB W aMHUHOKHUCIOT. Bakneimme
CrocoObl  TOMYYEHHS] aMHHOB U aMHHO-
KHCJIOT.

Buonornyeckn BaKHBIC BEIIECTBA:
yriaeBonsl  (MOHOCAaXapHIpbl,
HoJMcaxapuipl), Oenku

JKHPHI,
JICaxapuibl,

3.7,
3.8

2-3

14

XapakTepHble XMMHUYECKHE cBoifcTBa
YIJICBOJIOPOJIOB:  aJIKAHOB, LUKJIOAJIKAHOB,
aJIKeHOB, JMEHOB, AIKWHOB, apOMAaTHYECKHX
yrieBogopoJoB  (OeH3ona ¥ TOMOJIOTIOB
OeH3ona, crupona). Baxueiimme cnocoObl
TIOTy4YeHHs yriaeBoaoponoB. MoHHsIH (IpaBu-
10 B.B. MapkoBHUKOBa) U paguKaiIbHbIC
MEXaHH3MBbI PEaKIMil B OpraHnuecKOd XUMHUU

3.4,
4.1.7

2.3.4,
244

15

XapakTepHble XHMHYECKHE CBOICTBa Ipe-
JIETBHBIX OJHOATOMHBIX M MHOTOATOMHBIX
cnupToB, (heHONA, aJbACTU/I0B, KapOOHOBBIX
KHCJIOT, CIOXHBIX 95¢upoB. Bakueiimme
CIIOCOOBI TIOTYUYECHHUS KHCIOPOACOAEPIKAIINX
OpraHNYEeCKUX COCTUHEHHH

35
3.6,
4.1.8

5-7

B3auMoCBs3p  yINIEBOZOPOIOB,  KHUCIOPOJ-
COAEpXKAIMX M A30TCOACPXKAIIUX OpraHH-
YECKHX COCJMHEHHI

3.9

234,
243

2-3

17

Knaccudukanus XMMHUYECKUX peakuid B He-
OpraHMYECKON U OPraHUIECKON XUMHHU

1.4.1

228

18

CKOpOCTh peakiuu, e 3aBUCHMOCTh OT
pa3nuYHBIX (aKTOPOB

1.43

2.4.5

2-3
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Howmep IpoBepsiemble TIEMEHTEHI Kozpr npo- | Koxsr | Vpo- |Makc. | Ilpu-
3aza- CoJIepKaHUA BEpACMBIX | TpeOO- | BeHb |0aiul 3a] MepHOE

HUS 3JIEMEHTOB | BaHMI | CIIOX- |BBIMIOJN-| BpeMs
coziepKa- HOCTH | HCHHE | BBINOJI-
HHUS TI0 3ama- | 3aj1a- | HEHHSA
KOJIH- HUA HUA |33/1aHUS
(dukatopy (MuH.)
19 Peakuun OKHCIUTENEHO-BOCCTAHOBUTEIBHbBIC 1.4.8 2.2.1, b 1 2-3
2.2.5
20 DJIeKTpOIIN3 pacIIaBOB U PAcTBOPOB (CoIei, 1.4.9 1.1.3, b 1 2-3
niesoveii, KHCIOT) 2.2.5
21 T'uaponus coneit. Cpea BOAHBIX PacTBOPOB: 1.4.7 224 b 1 2-3
KHCIIas, HeWTpasIbHas, MIeJI0YHAs
22 | OOpatuMble W HeOOpaTUMblE XHMHUYECKHE 1.4.4 245 I 2 5-7
peaxkuun. Xumudyeckoe paBHoBecue. CMerne-
HHE PAaBHOBECHS MOJ JCHCTBHEM Pa3IM4YHBIX
¢akropos
23 OOpatumble ¥ HEOOpaTUMbIC XUMHYECKUE 1.4.4, 1.1.1, I 2 5-7
peaxkunyu. XUMHUECKoe paBHOBecHe. Pacdérs 433 252
KOJIMYECTBA BEIECTBA, MACChl BELIECTBA MU
00béMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce MMM 00BEMY OJHOTO U3
y4YacTBYIOIINX B PEaKLHU BEIIECTB
24 | KauecTBeHHBIE peaKklIMM Ha HEOPraHWYECKHe 4.1.4, 2.5.1 I 2 5-7
BellecTBa M HOHBI. KauecTBeHHBIE peaknuu 4.1.5
OpTraHHMYECKUX COCTMHCHUN
25 | IlpaBuna paboTrel B saboparopuu. JlabGo- 4.1.1, 1.3.2, b 1 2-3
partopHas mocyaa u obopynosanue. [IpaBuna 4.1.2, 1.3.3,
0e30macHOCTH TpU paboTe C EIKUMH, TO- 42.1, 1.3.4,
pIOYMMH W TOKCHYHBIMH  BELIECTBAMH, 422, 224
CpecTBaMH OBITOBOM XMMHUH. 423,
Hayunbple MeTONBI MCCIENOBaHUS XUMHU- 424,
YECKUX BEIIECTB U TNpeBpalieHuid. MeTojbl 4.2.5
paszeneHus cMecei M OUHCTKH BEIECTB.
INonstne o Meraurypruu: oOIIME CIIOCOOBI
TIOTyYEeHHS METAIIOB.
OOmme HaydHBIC NPUHLUNBI XUMHYECKOTO
IIPOU3BOACTBA (Ha MPUMEPE MPOMBIILICHHOTO
MONy4YeHUs aMMHaKa, CEpHOW  KHCIOTHI,
MeTaHOIa). XMMHUYECKOe 3arps3HeHUe OKpy-
JKaloIled cpenpl M ero mocnenctsus. Ilpu-
pPOAHBIE WCTOYHHKH  YTJICBOAOPOJOB, WX
nepepaboTka.
BricokoMoneKyJsIpHbIe coenrHeHns. Peakimu
MONIMMEpH3allii ¥ TIONUKoHeHcarmy. [lomm-
Mepel. IInacTMaccsl, BOJIOKHA, KaydyKH
26 Pacuétel ¢ mcnomb3oBaHMEM IOHSATHH «pac- 4.3.1 252 b 1 34
TBOPUMOCTb», «MaccoBasi JOJs BEIIECTBA
B pacTBOpe»
27 | Pacuérel TemtoBoro 3¢ddexra (Mo TepMo- 434 252 b 1 3-4
XMMHYECKUM yPaBHECHHSIM)
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Howmep IpoBepsiemble TIEMEHTHI Kozpr mpo- | Koxsr | Vpo- |Makc. | Ilpu-
3aja- CcoJIepKaHUA BEpACMBIX | TpeOO- | BeHb |0aiul 3a] MEepHOE

HUSA 3JIEMEHTOB | BaHMI | CIIOX- |BBIMIOJN-| BpeMs
coziepKa- HOCTH | HCHHE | BBINOJI-
HUS 110 3ama- | 3aj1a- | HEHHSA
KOJIH- HUA HUA |3a/1aHUS
(dukartopy (MuH.)
28 PacuéTel Maccel BemecTBa Wik 00bEMa ra3oB 43.3, 2.52 b 1 34
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce 4.3.8,
Wi 00BEMY OJHOTO M3 yYacTBYIOIIUX B pe- 4.3.9
AKIMH BEIIECTB.
Pacuérel MaccoBoil uinu OOBEMHOM 10NH
BBIXOJIa MIPOIYKTa PEAKIUH OT TEOPETHIECKH
BO3MO>KHOTO.
Pacuétel MaccoBoil JoiHM (Macchl) XHMH-
YECKOTO COSJIMHEHHS B CMECH
Yacts 2
29 OKHCIIMTENIF M BOCCTAHOBUTENb. Peakuuu 2.8 2.3.3, B 2 10-15
OKHCITUTEIbHO-BOCCTAHOBUTEIIEHBIC 243,
244
30 | OnmexTponuTHYECKas IUCCOLMALMS IICKTPO- 1.4.8 2.2.5, B 2 10-15
JINTOB B BOJAHBIX pacTBopax. CuibHbIE U Clla- 244
Oble 21eKTpoNNTHI. Peakiu noHHOro oOMeHa
31 Peakiuu, TOATBEpXKIAIONIME B3aHMMOCBS3b 4.3.1 252 B 4 10-15
pa3sIUYHBIX KJIACCOB HEOPTraHMYECKHX Be-
1LIIECTB
32 Peaknuu, mNOATBEpXKIaloONIMe B3aHMOCBS3b 39 234, B 5 10-15
OpPraHMYECKUX COeIUHEHHH 243

33 YcTaHOBIIEHHE MOJIEKYJISIPHOM U CTPYKTYpPHOI 4.3.7 252 B 3 10-15

¢dopmyn BemecTBa

34 | PacyéThl ¢ WCIOJB30BAaHHWEM IIOHATHH «pac- 4.3.1, 252 B 4 20-25

TBOPUMOCTB», «MaccoBas JIONIsl BEIIECTBA 435,
B pacTBOpe». 4.3.6,
Pacuérer maccel (00BEMa, KOIMYECTBAa Be- 4.3.9
IIECTBA) MPOJYKTOB PEAKIHU, €CIU OJHO W3

BEIIECTB JIaHO B U30BITKE (MMEET MPHUMECH).

Pacuérer maccel (00BEMa, KOIHYECTBA Be-

IIeCTBA) MPOAYKTa PEaKUUH, €CIH OAHO W3

BEILECTB JJAHO B BHUJE pacTBOpa C OIpene-

JIEHHOM MaccoBOM J1oyiell  pacTBOPEHHOTO
BEIIIECTBA.

Pacuétel MaccoBoi gonu  (Maccel) XH-
MHYECKOT0 COSJUHEHHS B CMECH

Bcero 3agannii — 34; u3 Hux
10 TUITy 3aJIaHUH: C KPaTKUM OTBETOM — 28, ¢ pa3BEPHYTHIM OTBETOM — 6;
110 ypoBHio cioxHocti: b—17; I1—-11; B—6.

MaxkcuMabHBIA IepBHYHBIN Oaut 3a paboty — 56.

Oo6uiee Bpemst BbinosiHeHust pabotsl — 3 yaca 30 munyT (210 MuH.).
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