bromxetrHoe yupexaenre OpiaoBcKoi o01acTu
JOTIOJIHUTEIHHOTO TPO(ECCHOHATTFHOTO 00pa30BaHus
«MHCTUTYT pa3BUTHS OOpa30BaHUI»

OTI[CJ'I CCTCCTBCHHOHAYYHBIX JUCIHUIIINH

METOANYECKUE PEKOMEHJIALIUU
0 NMOATOTOBKE 00YYAKIIHUXCSH K rOCYIapCTBEHHOM MTOTOBOI aTTecCTAlMU
(exmHOMY rocyaapcTBeHHOMY 3Kk3aMeny) no XUMHUH
B 2024-2025 y4yeOGHOM roay

Enunbiii rocynapctBennbiii sk3amen (EI'D) mpenacrasnsier coboit hopmy
rOCyJapCTBEHHOW MTOIOBOW AaTTECTALMM, INPOBOAMMONW B LENSAX OIPEICICHHUS
COOTBETCTBUS pe3yiabTaToOB OCBOCHMS oOyyJarommmucs OCHOBHBIX
o0pa3oBaTEIbHBIX MPOrPaMM CpPEAHETO 00IIero o0pa3oBaHUS TPEOOBAHUSIM
(denepaibHOr0  TOCYAApPCTBEHHOrO  00pa30BaTEeIbHOIO  CTaHAapTa  WIH
oOpa3zoBarenbHOr0  craHjgaprta. g yKa3aHHBIX  LEJNEHd  HCIOJIb3YIOTCA
KOHTpOJIbHbIE u3MepuTenbHble Mmatepuansl (KMM), npencrasistomme coOoit
KOMILJIEKCHI 3aJJaHUi CTaHAAPTU3UPOBAHHON (DOPMBL.

EI'D mpoBoautcs B coorBeTcTBUU ¢ PenepanbHbIM 3aKOHOM 0T 29.12.2012
Ne 273-®3 «0O6 ob6pazoBanun B Poccuiickoit ®enepanun» u Ilopsakom
IOPOBEJCHUS TOCYJapCTBEHHOW MTOTOBOM aTTecTalMu 10 00pa30BaTEIbHBIM
nporpaMMaM CpegHero oOmiero o0pa3oBaHus, YTBEPKAEHHBIM IPUKA30M
Munnpocsemenus: Poccun u Pocodpuanzopa ot 04.04.2023 Ne 233/552.

Conepxxanue KHUM EI'D omnpenensiercs Ha ocHOBe GeaepabHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHIApTa CPEIHEr0 OOIIEro 00pa3oBaHus
(manee — ®PI'OC):

1) npuka3 MunuctepctBa npocseuieHust Poccuiickoit @enepaunn ot 12.08.2022
Ne 732 «O BHeceHunm wu3MeHeHUW B (delnepanbHbli TOCYAapCTBEHHBIN
o0pa3oBaTeNbHbI CTaHAAPT CpPEAHEro oOLEro oOpa3oBaHUs, YTBEPKIEHHBIN
npukazoM MuHHcTepcTBa 00pa3oBaHUs M Hayku Poccuiickoit ®enepanuu ot
17.05.2012 Ne 413»;

2) npuka3 MwunucrepcTBa oOpasoBaHusi U Hayku Poccuiickoit ®deneparuu ot
17.05.2012 Ne 413 (c uzmenenusimu 2014-2020 rr.).

Jleranu3zupoBaHHble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHMSI OCHOBHOM
o0pa3zoBaTeILHOM IPOrpaMMBbI CPEHEr0 O0IIEro 00pa30BaHMs, IPOBEPSICMbIC Ha
ocHoBe wu3MeHEHHOTO B 2022 1. ®I'OC, sABASIOTCS NPEEMCTBEHHBIMU TIO
oTHomIeHnIo K TpedboBanusm OI'OC 2012 T.

IIpu pazpaborke KMUM EI'D yuurtsiBaeTcs conaepkanue denepanibHON
oOpa3oBaTeILHON MporpaMMbl  CpelHero oOiiero oOpa3oBaHusi  (MpHKa3
MunuctepcTBa npocsetnieHus: Poccuiickoit deaeparuun ot 18.05.2023 No 371 «O06
yTBEpKIeHUH (enepanbHO 00pa30BaTENbHON MPOTPAMMBI CpPETHEro OOLIEro
00pa3oBaHUs» (C UBMECHCHHSIMN)).



JIn4HOCTHBIE  pe3yJIbTaTbl  OCBOEHUSI  OCHOBHOM  0Opa3oBaTelbHOM
nporpaMMbl  oOydaromuMmucs (Ha ocHoBe wu3MeHEHHOTo B 2022 1. ®I'OC)
OTpaXKalOT TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3UIUCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTALIUM, TO3WTHUBHBIX BHYTPEHHUX  yOEXJEHHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa; PACIIUPEHUE KUZHEHHOTO
OMbITA M OMbITA JEITEIBHOCTH B IMPOLIECCE PEANM3alMU OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATENbHOM jesTenbHOCTU. [logpoOHass wuHpOpManus O JIMYHOCTHBIX
pe3yabpTaTaXx OCBOCHMsI OCHOBHOW oOpazoBaTenbHOM mporpammbl o GI'OC 2012
I. M TPEEMCTBEHHBIX JICTAIM3UPOBAHHBIX TPEOOBAHUSAX K JIMYHOCTHBIM
pesyibratam B u3MeHéHHOM OI'OC 2022 r. npuBeneHa B pazgene 3
Kojudukaropa.

Brxmrouéuuple B KM  EI'D  3amaHus  BBIIBISIOT  JOCTHIKEHUE
METAlpPeIMETHBIX M NPEIMETHBIX  pE3yJbTAaTOB  OCBOCHHS  OCHOBHOM
o0OpazoBaTeIbLHON TpOorpaMMbl CpeiHero ooIero oopaszoBanus. [Ipu BeImoIHEHUN
3aJlaHuid, TOMHMMO TIPEIMETHBIX 3HAHWM, yMEHUH, HaBBIKOB U CIOCOOOB
MO3HABATEJILHOM JIESITEIbHOCTH, BOCTPEOOBaHbI TAK)KE YHUBEPCAIbHbIE YUEOHbIE
MO3HABATEJIbHbIE, KOMMYHHMKAaTUBHBIE M pEryJIATUBHbIE (CaMOOpraHu3auus u
CaMOKOHTPOJIb) ICUCTBUSI.

Ot60p coaepxanus 3aganuii KUM nis nposenenust EI'D o xumun B 2024
I. B IEJIOM OCYIIECTBISIOT C COXPAaHEHHWEM YCTAaHOBOK, Ha OCHOBE KOTOPBIX
(OpMHUPOBATUCH HK3aMEHALIMOHHBIE MOJENIU MpeablAylMX JeT. B uucne 3tux
YCTAaHOBOK HauOosiee BaXXHbIMU C METOAMYECKONM TOUKM 3pEHHUS SBISAIOTCA
CJIEIYIOLIIHE.

KHM opueHTrpoBaHbl HA TPOBEPKY YCBOCHUS CUCTEMBI 3HAHUM U YMEHUH,
(dbopMUpOBaHHE KOTOPHIX MPEAYCMOTPEHO MACUCTBYIOLIMMH MpOrpaMMaMu IO
XUMUU JJ1 00111€00pa30BaTENbHBIX OPraHU3aLUM.

DK3aMeHAIMOHHbIE BAPUAHTHI [0 XUMHUH COAEPIKAT 3a/1aHUs, PA3TUYHbIE 10
dbopMe TpenbABICHHS YCIOBUS W BHUAY TpeOyemMoro OTBeTa, IO YPOBHIO
CJIIOHOCTH, a TaK)Ke€ MO crocodam OLIEHKHU UX BblNoHeHMs. Kak 1 B peablayme
ronbl, 3ananust KM EI'D 2025 r. nocTpoeHbl Ha MaTepuaie OCHOBHBIX Pa3/iesioB
HIKOJIBHOTO Kypca XMUMHUH: OOILIEeH, HEOPraHMYEeCKOM M OpraHuyecKoM, U3ydeHHe
KOTOpPBIX OOECIEeYMBaeT OBJAJACHUE OOYYAIOUIMMUCS CHUCTEMOM XUMHUYECKUX
3HaHUU. K 4ucay TVIaBHBIX COCTABISIOIIMX 3TOW CUCTEMBI OTHOCATCS: BEIyLIME
MOHATHUS O XUMUYECKOM AJIEMEHTE, BEIIECTBE U XUMUYECKON PEAKIIMU; OCHOBHBIE
3aKOHBl M TEOPETUYECKHE TIOJIOXKEHUS] XUMHUHU; 3HAHHA O CHUCTEMHOCTH U
OPUYUHHOCTH XMUMHUYECKUX SIBJICHHM, T'€HE3UCE BEIIECTB, CIOCO0axX MO3HAHUS
BEILECTB.

B memsax oOecrneueHus BO3MOXKHOCTH Au(GEPEHIIMPOBAHHON OIEHKH
y4eOHbIX JOCTHKeHHI BbIMyCKHUKOB KMM EI'D  ocylecTBisiOT NpOBEpPKY
OCBOEHHMSI OCHOBHBIX 00pa30BaTeNIbHbIX MPOTrpaMM IO XMMUU Ha TPEX YPOBHSIX
CJIOXHOCTH: 0230BOM, MOBBIIIIEHHOM U BHICOKOM.

IIpu pazpabotke KMM ocobGoe BHHMaHHE OBLIO YACJIEHO peaau3aiuu
TpeOOBaHMI K KOHCTPYUPOBAHUIO 3aJaHUN paznuyHoro tuma. Kaxmoe 3amaHue



CTPOMJIOCH TakMM 00pa3oM, UTOOBl €ro COJAEpKaHUE COOTBETCTBOBAJIO
TpeOOBaHMIM K YPOBHIO YCBOCHHUS Y4eOHOTO MaTtepuana u popMUpyeMbIM BUIaM
y4eOHON JesATeIhbHOCTH. YUeOHBIM MaTepuall, Ha OCHOBE KOTOPOTO CTPOMIIMCH
3aJlaHus, OTOMpAJICS TIO MPHU3HAKY €ro 3HAYMMOCTH IS 00I1e00pa3oBaTebHOM
MOATOTOBKM  BBIMMYCKHUKOB CpeAHEH IIKOJbl. bonblioe BHUMaHUE MpU
KOHCTPYMPOBAHWW 3aJaHU OBLIO YJEICHO YCUJICHUIO JESITCIbHOCTHOW U
IIPAKTUKO-OPUEHTUPOBAHHON COCTABILIOLIEN HX coaep:kaHus. JlaHHBIA MOAXOX
MO3BOJISIET YCUIUTh AUG(EpeHIUPYIONIYI0 CHOCOOHOCTh 3K3aMEHAIMOHHOM
MOJIeNIM, TaK Kak TpeOyeT OT OOydaromMXCs IMOCIEAOBATEILHOTO BBIMOJTHEHUS
HECKOJIbKAX MBICIUTENbHBIX OIEpaldidi C ONOpOM Ha IMOHWMAaHUE IMPUYUHHO-
CIIEJICTBEHHBIX CBSI3€M, yMeHUH o00001IaTh 3HAHUS, NPUMEHSITh KIIOYEBbIC
MIOHSATHUS U JIp.

Kaxxnp1ii BapuaHT SK3aMEHaIIMOHHOM PabOThl, KaK U B MPEIbLAYIIUE TOJIbI,
MOCTPOCH IO €IMHOMY IUIaHy: paboTa COCTOUT U3 JABYX YacTel, BKIIOUAIONIUX B
ce0s 34 3amanus.

Yacte 1 comepxut 28 3aaHuid C KpaTKUM OTBETOM, B UX uucie 17 3amanuii
0a30BOr0 YPOBHS CIOKHOCTH (B BApUAHTE OHU NPHUCYTCTBYIOT 110A HOMepamu 15,
10,11, 13, 17-21, 25-28) u 11 3aanuii MOBBIIMICHHOTO YPOBHSI CIIOKHOCTH (MX
nopsiikoBeie HOMepa: 6-9, 12, 14-16, 22-24). Yacts 2 comepxutr 6 3amaHuAl
BBICOKOT'O YpPOBHSI CIOXHOCTH C Pa3BEPHYTHIM OTBETOM. OJTO 3aJaHus TOJ
HOoMepamu 29-34.

OO6mue cBeleHus O paclpeeICHUH 3aJJaHHI 110 YacTsIM 3K3aMEHAIIMOHHON
paboOThI M X OCHOBHBIX XapaKTEPUCTUKAX MPEICTABICHBI B TabnuIe 1

Tabnuna 1.
Pacnpeodenenue 3adanuii no yacmsm 3K3amMeHaAyUOHHOU pabomul
Negactn | Konu- Makcu- [IpoueHT MakCMMaIbLHOTO Tun 3aganui
YeCTBO | MaJbHBIN NEPBUYHOTO Oajlia 3a BBITIOJTHCHUE
3a1aHUN HepBI/ILIHI)II/I 3aJaHuU JaHHOU rpynnbl oT
oan 0011Ier0 MaKCUMAaJIBLHOTO
NepBUYHOTO Oauia 3a BClo padbory,
paBHOTO 56
Yacrs 1 28 36 64,3 3amaHus ¢ KpaTKuM
OTBETOM
YacTtb 2 6 20 35,7 3amanus ¢
pa3BEPHYTHIM
OTBETOM
34 56 100

KonuuecTBo 3amanuil Toil mnm uHOW rpymmbl B oOmiei ctpyktype KM
OTpENENICHO ¢ YYETOM CleAyrmux (akTopoB: a) DIyOMHBI H3yYCHUS
MIPOBEPSEMBIX DJIEMEHTOB COJICpkKaHUsl yueOHOTO MaTepralia Kak Ha 6a30BOM, TaKk
M Ha TIOBBIIIEHHOM YpPOBHSX; 0) TpeOoBaHUN K IUJIAHUPYEMBIM pe3yJibTaTam
OoOy4eHHs] — TPEIMETHBIM 3HAaHUSIM, MPEAMETHBIM YMEHUSM W BUJAM Yy4yeOHOMU
NEeATEIbHOCTH. JTO TMO3BOJIMJIO 00Jiee TOYHO ONpPeNeauTh (PYHKIMOHAIBHOE
MpeIHa3HAYCHUE KAXIOM IpyNIibl 3aaHuid B cTpykrype KNUM.




Tak, 3ananus 6a308020 ypoeHs Cl0HCHOCMU C KPATKUM OTBETOM IPOBEPSIOT
YCBOCGHHME 3HAUUTENIBHOTO KojudecTBa (43 u3 53) BIEMEHTOB COJIEpXKaHUS
BOKHEUIITUX pa3/IeNIOB IIKOJBHOTO Kypca XuMmuH: «TeopeTmueckrue OCHOBBI
xuMun», «OCHOBBI HEOPTAaHUYECKOW XUMUN», «OCHOBBI OPTaHUYECKON XUMHUW,
«XUMHUS U KHU3HbY, « TUIBI paCUETHBIX 3a1a9».

3amanus TaHHOM TPYMIBI UMEIOT CXOJCTBO MO (hOPMATEHOMY MPU3HAKY — 110
dbopMe KpaTKoro OTBETa, KOTOPBIM 3alHMCHIBACTCS B BHJIE IOCIIEIOBATECIHLHOCTH
nudp WIiKd B BUAEC YUCIA C 3aJJaHHOM CTENEHbI0 TOYHOCTH. Mexay TeMm, Io
bopMyIUpOBKaM YCJIOBHSI OHM HMMEIOT 3HAUUTEIbHBIE PAa3IUyvs, YEM, B CBOIO
ouepeib, ONPEACNAIOTCS Pa3iudMsl B MOUCKE BEPHOIO OTBETA. DTO MOTYT OBIThH
3aJlaHus C IUHBIM KOHTEKCTOM (Kak, Harpumep, 3aaanus 1-3) ¢ MHOKECTBEHHBIM
BBIOOPOM, a TaK)Ke 3aJ]aHUsl Ha YCTAHOBJIEHHWE COOTBETCTBUS MEXKIY MO3UIIUSIMU
IByX MHOXecTB. Kaxmoe 3amanue 6a30BOTO YPOBHS CJIOXHOCTH HE3aBUCHUMO OT
dbopmara, B KOTOPOM OHO MPEICTABICHO, OPUEHTUPOBAHO HA MTPOBEPKY YCBOCHUS
OJIHOTO WJIM HECKOJIbKUX 3JIEMEHTOB COJEp)KaHUs, OTHOCAIIUXCA K OJTHOM Teme
Kypca. OIHAKO 3TO HE SIBISETCS OCHOBAHUEM JIJIsl TOTO, YTOOBI OTHECTH JAaHHBIE
3alaHUsl K  KaTeropu JIETKUX, HE TPeOYIIMX OCOObIX yCHUIMH st
dbopmyMpoBaHUsT BEpHOro oOTBeTa. HampoTuB, BbINNOJHEHHE TOOOr0 M3 ATUX
3aIaHUN  TpennojaraeT o0sA3aTeIbHbIM M TIIATEJIbHBIA aHAIW3 YCJIOBUSA U
IIPUMEHEHUE 3HAHUM B CUCTEME.

3aaHusl nNOBLILUEHHO20 YPOBHS CIONKHOCTH C KPATKUM OTBETOM, KOTOPBIN
YCTaHABJIMBAETCA B XOJI€ BBINOJHEHUS 3aJlaHUsl M 3alMCBhIBACTCS COTJIACHO
yKa3aHUsIM B BUJIC ONPEACIEHHON MOCIIEI0BATEILHOCTH UG, OPUESHTUPOBAHBI Ha
MPOBEPKY  YCBOCHUS  OOS3aTENBbHBIX DJIEMEHTOB  COJCPXKAHUS  OCHOBHBIX
o0pa3oBaTeIbHBIX MPOrPAMM IO XUMHH HE TOJBKO 0a30BOTO, HO U YIIIyOJIEHHOTO
ypoBHEH. B cpaBHEHMM C  3aJaHUAMM  IPEAbIAYIIEH  TPYNIbl  OHHU
MpeayCMaTPUBAIOT 8bINOAHEHUe OOJIBIIETO pa3HO00pa3us JEUCTBUN B CUTyalluu,
npeaycMaTpUBalOIIell NPUMEHEHHE 3HAaHUM B YCIOBUAX OOJIBIIOIO OXBaTa
TEOPETUYECKOr0 MaTephayia U MPAKTHUYECKUX YMEHUHN (Hampumep, s aHaiau3a
XUMUYECKUX CBOMCTB HECKOJBKHX KJIACCOB OPTaHWYECKUX WM HEOPTaHMYCCKHUX
BEILIECTB), & TAKXKE CQhopMUPOBAHHOCHb YMEHUM CUCTEMATU3UPOBaTh U 00001IaTh
MOJTyYCHHBIC 3HAHMS.

B sx3ameHanroHHoi paboTe mpeasiokeHa TOIbKO 0JHa Pa3HOBUIHOCTh 3TUX
3aJlaHAl: Ha YCTAHOBJIEHWE COOTBETCTBHS TO3UIIMM, MPEACTABICHHBIX B JIBYX
MHOKECTBaX. DTO MOXKET ObITh COOTBETCTBHE MEXIy: Ha3BaHHMEM OPraHUYECKOTO
COCIMHEHUS M KJIACCOM/TPYIITION, K KOTOPOMY(-0¥1) OHO MPUHAIJICKUT; PaKTOpoM,
BIUSIONIUM Ha COCTOSHUE XUMHUYECKOTO PABHOBECHS, W HAMPABICHUEM €T0
CMEIICHUS; WCXOJHBIMU BEIIECTBAMHU W TMPOAYKTAMH PEAKIUU MEXKIY ITHMH
BCII[ECTBAMM;, Ha3BaHUEM WM (OPMYJION COMM U MPOAYKTaMH, KOTOPHIC
00pa3yroTCs Ha MHEPTHBIX AJIEKTPOAaX MPH AJIEKTPOIN3e €€ BOJHOIO pacTBopa, U
T.J.

Jlns  oueHkd chHOPMUPOBAHHOCTH HMHTEIUICKTyalIbHBIX yMEHUM OoJiee
BBICOKOT'O YPOBHSI, TAKUX KaK YMEHUS YCMAHAGIUEAMb TIPUUNHHO-CIICACTBEHHbBIC
CBSI3M MEXIy OTACIBbHBIMU JJICMEHTAMHM 3HAHUH (HarpuMep, MEXKIy COCTaBOM,
CTPOCHHEM M CBOMCTBaAMHU BEUIECTB), (opMyauposams OTBET B ONpeeIEHHON



JIOTHUKE C apryMEHTAlUel CHEIaHHBIX BBIBOJIOB M 3aKIFOYEHUN, HCIOJIb3YHOTCA
3a/1aHUs1 BBICOKOT'O YPOBHS CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

3agaHust ¢ pazeépHymeiM omeemom, B OTIMYME OT 3aJlaHhil JIBYX
NpEeAbIYIIUX TUIOB, MPEIyCMATPUBAIOT KOMIUIEKCHYIO MPOBEPKY YCBOCHHS Ha
yIIyOJIEHHOM YPOBHE HECKONBKUX (IBYX M 0oJiee) DJIEMEHTOB COJEpKaHUS W3
pa3IMUYHBIX COAEpPKATeNbHBIX OJ0KOB. OHM TOAPA3AENSAIOTCA HA CIETYIOIINE
Pa3HOBUHOCTH:
— 3aJIaHMs, IPOBEPSIOLINE YCBOCHUE BAXKHENIIINX JIEMEHTOB COJIEPKAHUS, TAKHUX,
HarpuMep, KaK «OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE pEAKUUN», «PEAKLIUU
MOHHOTO OOMEHay;
— 3a/1aHus, TPOBEPSIOIINE YCBOCHUE 3HAHUN O B3aMMOCBS3U BEIIECTB PA3JIMYHBIX
KJaccoB (Ha TpUMepax NPEeBpAIllCHU HEOPTraHMYECKUX M OPTaHMYeCKHX
BEIIIECTB);
— pacy€THBIE 3aa4H.

3aiaHusl ¢ pA36EPHYMBIM  OMEemoM OPUEHTUPOBAHBI
CHENYIOMNX YMEHHUM:
— 00vACHAMb 00YCIIOBIEHHOCTh CBOMCTB M NPUMEHEHUS BELIECTB UX COCTABOM H
CTPOCHHUEM, XapaKTep B3aMMHOTO BJIMSHUS aTOMOB B MOJIEKYJaX OPTaHHUYECKUX
COCIMHEHUI, B3aUMOCBSI3b HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB, CYIIHOCTh
Y 3aKOHOMEPHOCTh MPOTEKAHUS U3YUEHHBIX TUIIOB PEAKIIU;
— npo8oOuUmMb PACUEThl YKa3aHHBIX (PU3NYECKUX BEIUYHH I10 TPEICTABICHHBIM
B YCJIOBUHM 33/IaHUS IAaHHBIM, a TaKK€ KOMOMHUPOBAHHBIC PACUETHI IO
YPaBHEHUSIM XUMUYECKUX PEAKIIUMN.

Ha TPOBEPKY

IIpn onpenenennn konmyectsa 3agannii KM EI'D, opueHTHpOBaHHBIX Ha
IIPOBEPKY YCBOEHUS yUeOHOTO MaTepHalia OTAEIbHbBIX OJOKOB / COAEPKATEIbHbIX
JIMHUM, YYUTBIBAJICS MPEXKIE BCEro 00bEM, 3aHMMAEMBbIl MU B COAEPKaHUU Kypca
XUMUH.

Tabnuya 2
Pacnpeoenenue 3a0anuil IK3AMEHAYUOHHOU
pabomsl  no  cooepicamenvHbiM  Oa0Kam  /

Canp.?fCame]leblM JUHUAM KypCAd XUMUU

Ne | ConeprxarenbHbie OJIOKH / COZIepKaTEIbHBIC KonnuectBo 3amaHuii B
JTUHAH 4acTsiX paboThI
Bes Yacte | YacTh
pabora |1 2
1 | Teopernyeckue OCHOBBI XUMHUM: COBPEMEHHbIE 13 11 2
peACTaBICHUS 0 CTPOCHUU aToMa,
[lepuomnueckuii 3akoH u Ilepunoguueckas
cUCTEMA XUMHYECKUX 3JIEMEHTOB J.1.
MenpeneeBa, XUMHUYECKas CBsSI3b M CTPOCHHUE
BEIIECTBA, MHOTO0OOpa3ne ©  OCOOCHHOCTH
MPOTEKAHUS XMMHUYSCKUX PEaKITui
2 | OcHOBBI HEOPraHNu4ecKou XUMHHU: 6 3) 1
KJaccuduKalus 1 HOMEHKJIaTypa, 0COOEHHOCTH




COCTaBa, CTPOCHHS, XWMHUYECKHE CBOWCTBA U
reHeTHYeCKas
CBSI3b BEIICCTB PA3IMYHBIX KJIACCOB
3 | OcHoBBI OPraHM4YecKou XUMHHU: 6 3) 1
KJaccupuKalrs U HOMEHKJIATypa, O0COOEHHOCTH
COCTaBa M CTPOCHUS, XMMHUYECKHE CBOWCTBA H
TCHETHYECKasl CBSI3b BEIIECTB PA3IMYHBIX KJIACCOB
4 | XuMHuS ¥ )KU3Hb: SKCIIEPUMEHTAIbHBIC OCHOBBI 2 2 -
XHAMHH, ooIHe MpeACTaBICHUS 0
IIPOMBIIIJIEHHBIX crocobax MTOTYYCHHUSI
Ba)KHEUIIINX BEILIECTB
5 | Tunbl pacyéTHBIX 32124 6 4 2
34 28 6
MToro

CootBerctBue conepxxkanusi KUM EI'D oOmuMm 1ensiM 00yueHuss XUMHUH B
CpeIHeil 1mKoje 00eceunBaeTcss TeM, UTO IpeyiaracMble B HUX 3aJJaHusl Hapsiy
YCBOCHHUEM D3JIEMEHTOB COJACPKAHUS MPOBEPSIIOT OBJIAJCHUE OINpeAcIEHHBIMU
YMEHHSIMH U CIIOCO0aMH JICHCTBH, KOTOPBIE OTBEYAIOT TPEOOBAHHIM K YPOBHIO
MOJITOTOBKY BBHIMYCKHHUKOB. [IpecTaBnenne o pacpeeieHny 3aJaHuil o Buaam
IIPOBEPAEMBIX YMEHHI U crioco0aM NercTBUM JaéT Tabnuua 3.

Tabnuya 2
Pacnpeoenenue 3aoanuii no suoam nposepsemuvix
VMeHUl U Cnocooam Oeticmautl

No | OcHOBHBIE yMEHHUS B CIOCOOBI JICHCTBUIA KomunuecTBo 3amaHuii B
4acTsiX padoThI
Bces Yacr | Yactb
pabota | b1 2
1 Biagenue cucTteMoil XMMHUYECKUX 3HAHUI, KOTOPasi BKJIKOYaeT:
1.1 | BaxkHEHIIIME XUMHUYECKUE TTOHSITHS, OCHOBHBIC 3aKOHBI 2 2
Y TEOPUU XUMUU
1.2 | pakTomornyeckue CBEIEHUS O CBOWCTBaX, COCTaBe, 2 2
MOJTYy4YECHHUH u 0e30macHOM HCIIOJIb30BAaHUH
BOXHEUIIMX  HEOPTraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY W MPAKTHUUYECKOW JCSATEIHHOCTU
YyeJioBeKa
1.3 | mpeacTaBiICHUS O MEXaHU3MaX XUMUYECKUX PEaKITuil, 3 3

TEPMOAUHAMUYECKUX u KMHETHYECKHX
3aKOHOMEPHOCTSAX HX TMPOTEKAHUS, O XHUMHUYECKOM
PaBHOBECHHU; [0[0311170:¢ HAyYHBIX MPUHITUTIAX
XAMHYECKOTO IPOU3BOJICTBA (Ha npuMepe
IPOM3BOJICTBA CEPHOM KHUCJIOTHI, aMMHaKa, METaHOJIa,




nepepadoTku HedTH)

CdopMUPOBAHHOCTH YMEHUI1

Haszvieams n3y4eHHbIE BEIIECTBA 110 TPUBUAJILHON
WJIM MEKTYHAPOIHOW HOMEHKJIIATYPE

2.2

Onpeodensamy/Kknaccuguyuposams: Bal€HTHOCTD,
CTENEHb OKUCJICHUSI XUMUUECKUX JIEMEHTOB, 3apsibl
MOHOB; BUJ XUMUYECKHUX CBSI3€H B COCMHEHUSX U
THUI KPUCTAJUIMYECKON PEIIETKH; XapaKTep CPeibl
BOJHBIX paCTBOPOB BEIIECTB; OKUCIUTEND U
BOCCTaHOBUTEh; IPUHAIJIC)KHOCTD BEIIECTB K
Pa3IMYHBIM KJIaCCaM HEOPTAaHUYECKUX U
OpPTaHUYECKUX COCTUHEHUI; TOMOJIOTH U U30MEPHI;
XUMUYCCKUE PEAKIINY B HEOPTAaHUIECKON U
OpraHUYECKON XUMHH (TT0 BCEM M3BECTHBIM
KJ1acCU(UKAIIMOHHBIM MPU3HAKAM)

2.3

Xapaxkmepuzoseams: S-, P- 1 0-3J1€MEHTBI 110 UX
nonoxenuro B [lepuognueckon cucreme 1.
MenneneeBa; o01ue XMMHYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHH,
CBOWCTBA OT/IEJIbHBIX IPEACTABUTEIIEH ITUX KIIACCOB;
CTPOCHHUE U XUMUYECKUE CBOMCTBA N3YYEHHBIX
OPraHUYECKUX COCIMHCHUIN

2.4

ObvscHamyb: 3aBUCUMOCTb CBOMCTB XUMUYECKHUX
AJIEMEHTOB U UX COCAUHEHUM OT MOJIOKEHUS
anemeHTa B llepuonnueckon cucreme J[.1.
MenneneeBa; mpupoly XMMUYECKOU CBSI3U (MIOHHOM,
KOBQJIEHTHOM, METAJUIMYECKOM, BOJOPOL

HOI1); 3aBUCHMOCTb CBONCTB HEOPTaHUYECKUX U
OpraHUYECKHUX BEILECTB OT UX COCTABA U CTPOECHUS;
CYIIHOCTh U3YYEHHBIX BUJOB XUMUYECKUX PEaKIUN
(3NIEKTPOJIUTUYECKOMN AUCCOIUAIINA, NOHHOTO
00OMEeHa, OKUCITUTETIHHO-BOCCTAHOBUTEIBHBIX ) U
COCTABIIATh UX YPAaBHEHMUS; BIUSHUE PAZTUYHBIX
(haKTOpOB Ha CKOPOCTh XUMUYECKON PEaKIMU U Ha
CMEIIIEHHE XUMHUYECKOT0 PAaBHOBECHUSI

2.5

Cocmagnsaims ypaBHEHUS XUMUYECKUX PEAKIUAN
Y PAaCKpBIBATh UX CYIIIHOCTh

2.6

I Inanuposamv/npo8ooums: IKCIIEPUMEHT TIO TTOTY-
YCHHIO M PACTIO3HABAHWIO BAYKHCHUIITUX HEOPTaHMYIEC
KHX ¥ OPTaHUYECKUX COCTMHEHUH ¢ yI€TOM Mpruod
PETEHHBIX 3HAHUM O TIPaBMIIaX OE30TaCHOM paboTHI C
BEIIECTBAMH B JJAOOPATOPHH U B OBITY; BRIYUCIICHUS
110 XUMUYECKUM (OopMyJiaM ¥ YPaBHEHHSIM

2.7

Ocymecmeﬂﬂmb L}eﬂeHaanZBﬂeHHbluu NnoucCK XuMHu-




4ecKOW MH(GOPMAITNH B Pa3IMYHBIX HCTOYHUKAX
(Hay4dHas U yueOHO-Hay4yHas JuTepaTypa, CpeacTna
MaccoBoi nHpopmManuu, cetb UHTEpHET U ApyTHE),
KPUTUYECKH aHATTM3UPOBATH XUMUYECKYI0 HH(DOP-
Mall1Io, IepepadaTbiBaTh €€ U UCIOJIb30BaTh B CO-
OTBETCTBHUU C IOCTaBJICHHOW y4eOHOM 3aaueit

HUroro 34 28 6

N3menenusi B KUM 2025 roaga B cpaBuennu ¢ KUM 2024 roga

W3MeHeHus CTpyKTypbl pabOThl OTCYTCTBYIOT.

N3menén ypoBeHb cioxkHocTd 3amanuii 20 m 28: B 2024 r. yka3aHHbIE
3aaHusl ObUIM MPEACTaBICHBI HA TOBBIIICHHOM YPOBHE CIIOKHOCTH, B 2025 romy
3TH 3alaHdsl CTald BHOBb 0Aa30BOTr0 YpPOBHS CJOKHOCTH (3alaHHsl OCTAJIUCh
0JIHOOAJTLHBIMHU ).

BHeceHbl KOppEKTHUBBI B MOJENb 3aJaHus 17: BMECTO 3agaHusi Ha BBIOOD
HECKOJIbKMX BAapUaHTOB OTBETa OyIET HCIOJIb30BAHO 3a/laHUE HA YCTAHOBJICHHUE
COOTBETCTBUS MEXY MO3ULUSMHU JIBYX MHOMXECTB.

B nenoM mnpuHATBIE W3MEHEHHs B 53K3aMEHalMOHHOM pabore 2025 T.
OpPUEHTHPOBAHbl HA TOBBIIIEHHE OOBEKTUBHOCTU MPOBEPKH CHOPMUPOBAHHOCTH
psila BaXKHBIX METANPEIMETHBIX YMEHHUH, B IIEPBYIO0 OUEpENb TAKUX, KaK aHAJIU3
eKCTa YCJIOBHS 3aJaHusi, npeoOpa3oBaHue HH(POpMALMM U3 OJHOM (OpMBI B
IpYryl0, KOMOMHUPOBAHUE AHAIUTUYECKOM M pacUETHOM JEATENIbHOCTH, aHAJIU3
COCTaBa BEUIECTB M IIPOTHO3 BO3MOKHOCTH IPOTEKAHUS PEAKUUN MEXKIy HHMH,
MO/ICJIMPOBAHUE MPOLECCOB U ONMHMCAHKUE MPU3HAKOB UX MPOTEKAHUS U JP.

PeanbHO B konudukatope u cnenudukan U3MEHEHUN, IO CPABHEHUIO C
MPOUUIBIM TOJI0M, HEMHOTO. HO OHU €CTb.

3aganue NelQ JOMONHEHO: «TPUBHAIBHBIE HA3BaHUS  BAXKHEHIIUX
MPEICTABUTEINIEH KIIACCOB OPTAHUYECKUX BEIIECTBY.

3aganue Nel3, B KOTOPOM TPaAULIMOHHO CIPANIUBAIN PO aMHUHbBI, TENEPh
CYIIECTBEHHO JOMOJHEHO. «XUMHUYECKHME CBOWCTBA XHPOB. MbUIA Kak COJU
BBICIIIUX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOMCTBa TJIFOKO3BI. JlMcaxapub:
caxapos3a,  MajbTO3a. BoccranapnuBawomme M HEBOCCTAaHABJIMBAIOIIIUE
nucaxapuasl. I'maponu3 aucaxapuaoB. Ilommcaxapuibpl: Kpaxmall, TJIUKOTEH.
XUMHUYECKHE CBOMCTBA KpaxmMaa v LETI0JIO3bL. )

3aganue Nel4 — XxumHYecKHe CBOWCTBAa YIJIEBOJOPOJOB — TEMEPh
KOHKpETEe3upoBaHbl. «Peakiuu 3aMmenieHuss rajoreHa Ha THIAPOKCOTPYMITy.
Peakunn  3amemieHuss rajoreHa Ha  ruApokcorpynny.  JleMctBue — Ha
raJIOr€HIPOU3BOIHBIE BOJHOTO U CIIMPTOBOrO pacTBOpa MEN0UYM. B3anumoaencreue
JIATAJIOTEHAJIKAHOB C MarHueM W UMHKOM. Mcrnosib30BaHWE TajoreHnpOn3BOAHBIX
YIJIEBOJOPOIOB IPU CUHTE3€ OPraHUYE€CKUX BEIIECTB.»

3aganue No27 pomonHeHo: «PacdeThl OOBEMHBIX OTHOIICHUW Ta30B IPHU
XUMHUYECKUX PEAKITUIX).

3amanue Ne34 ocranoch MO CyTH MPEKHUM, HO U3MEHEHA (HOPMYIHUPOBKA:
Pacuéter macchl (00bpEMa, KOTMUECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO



W3 BEIIECTB JaHO B M30bITKe (UMeeT mnpumecu). Pacuérel Maccel (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEaKIMU, €CITU OJHO W3 BEIIECTB JaHO B BUIE

pacTtBopa C ONPEAEIEHHON MAaCCOBOM J0JIEW pACTBOPEHHOTO BEIIECTBA.

. o
Pacuértnl C HNCITOJIB30BaAHUEM IIOHATHUU «MaccoBaid JOJIS», «MOJISIpHas
KOHOCHTPAIUs», KPaCTBOPUMOCTLY»

10 | Ipemctapmenne o EMacCHOHEANEH Opramd- 33 42 B 1 23 10 | Mpeacrapnesme o KmaccH}HKATN OpraHm- 33 42 B -3
TeCKHX BemecTE. CHCTEMATHUECEAT MEEIY- seciore memecte. Homemcmrypa oprasmec-
HAPOJHAT HOMEHETATYpd H OPHHITHIE o0pa- KHX COSTHHERE (cmm}m—
30BAHHA HA3BAHHMH OpTAHFNECKHX COETH- ATHERIS KAIBAMIA BAUANEIDIX Npesc TABNTeNeH
HeHmi KICCOB OPTAHNYECKHY BEIECTs
13 | XapasTepmme — xmomecrme  ceofictsa | 315, 829| b 1 3 13 [Xmomecsne ceofictea ampos. Mwna xax [ 3.14-317 [ 829 | B 1 23
AMHHOE. 3.16 COTH BBICTINY, KApOOHOBAIX KHCIOT
AVHEOFHCTOTH B OemiE. AMBHORHCTOTEL Xmeraecsne ceoficTea rmonozsl Jucaxapa-
E3E aM(oTepHEE OPraHETeCEHE COSTHEEHHE. M caxaposa, MamsTosa. Boccramammumaro-
OcHOBHEIE —AMEHOKHCTOTRL — obpasymomme OHe H HEBOCCTAHABTHEARMME THCAXAPHTEL
OenH. Baxmefmme cmocofEl DomyueHHET Trgpomes  gmcaxapizoe.  [TommCaxapmisn
AMHHCOE H AMEHOEHCIOT. XHMHUECEHe CBOH- xpaxyan, rmkorer. Xmaomecime cpofictea
CTEA OSMEOB: THOpOMHI, JEHATYDAUH Ka- TPMATIE DEGTEORISEL
“eCTBeHHEE ([EeTHELE) PeAKIHH Ha Gem 3 XIDHGECEHE CBOHCTEA ANDIHOB,
AMPHOKRCIOTH B Oem@E. AMMROKRCIOTE
XAK aM$OTepHEe OPTAHNTECKIE COSTINENHS.
OcHOBHNE AMFHORHCUIOTRL — OOpasymomme
Gemm DBasmefimme cmocos moTyweHmR
AMHHOE H AMHHOKHCIOT. XHMEUeCKHe CEOH-
cTBa DemkoB: MLIPOTNI, JeHATYpANLL, Ka-
QECTBEHERIE (ITBETHEIE) PEAKIINN Ha Gemm
14 | Xpwmmmeckme cBOACTEA VIMEEOOOpogos: an- | 3438 829 II 2 5-7 14 | Xeummeckme CBOMCTEA YITMEBOAOPOACE: an- | 3.4-39 | 82,9 II 2 57
KaHOB, DHETCATKAHOE. ANMKEHOE. ATEATHEHOE, EAHOB. UHFIOATEAHCE. ATKEHOE. ATRAIHEHOE.
AMEHHOE, apeHOE. | ADEHOB. APLHOE.
Crofomaopa FIATEHENR H HOHHEIN MEXAHEI- Peaxame anenyeson razoreHa Ha THIPOKCO-
wen peasareE. [TorsTHe 0 HykIeodHTe H 30K~ rpymy. I HA TATOTeHTp THEIE
Tpodmre. [Tpasmno Maprosmmmosa. [Ipasmmo BOTHOTO H COHPTOBOTC PAcTBOpa METOTH.
3afinesa BramvogeficTERe ANTATOTeHATEAHOB © Mar-
HAeM H mEEEcM. Henonesoeamme radores-
OPOHSBOIHBIX YTAIEBOJOPOIOE OpPH CHHTe3e
| OPraMITecII BemecTs.
P LI M ORI
st peasarem. Tlomsme o Hywreodmne m smex-
$re. Tlpazerio Maps: g
3aimesa
20 [ Baexpomm: PACIUIABOE H PACTEOPOE coqef | 1.13 [ 72 T m [ 1 [ 23 [ 20 [Baexrpoms pacmiapos u pacTeopos conei | 1.13 [ 7.2 B 1 2=3
27 Pacuérsl TemmoBoro 3dderta (mo Tepmo- | 5.5 ‘ 10.3 ‘ b | 27 Pacuetsl Temnoporo »dbdexta (mo Tepmo- | 52,53 103 B 1
XHMHYSCKHM YPABHEHHAM) XHMHTECKHM VpaBHeHHAM). Pacuéta obnéM-
HEIM OTHOIICHHH Ta30B  MPH _XEMHTECEIN
P L2 R
28 Pacuéter maccer (0bBRéMa, EOMHUSCTEA EBe- 53,54 102, II 1 3 28 Pacuéter maccsr (o0néaa. xoTEwecTEa Be- 54.55 102, B 1 ]
mecTea) OPOJYETOR PEARINIH, SCiH ONHO H3 10.7 MecTEa) NPOIYETOR PEakIfe, eCaH OJHO H3 104 -
BEECTE JAHO B H3ORTEE (HMeeT IPHMECH); BEmECTE JaHO B Eﬁm”(m_npmmz}:
pacdeTEl MaccoBoifi mUH ofpéMEOH ZoTm PacETH MaccOBOH HIH obBEvmoll Joam EEI-
BEIXOZA {ETd PeariiHe OT TeOPeTHIeCKH X0Ja OpOAyKIR PealUHEE OT TEOpeTHISCKH
Emox:ﬁg'cc’»xy BORETEIND
34 Cnocobr: eeipasenmts xommentpammm pac- | 111,53, | 10.7, B 4 20-25 34 Pacaérsl maccm (0bBéMa, KoaHdecTBa Be- | 5.4, 5.6, 10.4, B 4 20-25
TEOPOB. MaccOBaf JOJM  PAcTBOPEHHOTO 58 14 mecTRa) MPOIYKTOR PEAKIIH, eCIH OJHO HI 5.7 14
BeIlecTBA, MONSPHAS KOHNeHTpamus. Ha- BEIIECTE JAHO B HIOMTRE (HMeeT NpEMecH).
CHIIEHHBIE H HEHACHIIECHHEIE PACTBOPEL. PactéTel Maccw (00BEMA. KOTHIECTER Be-
pacTeropemocTs. Kpactammoranparsr. Pacug- mECTEA) MPOIYETA PEAKIHH, €CTH OIHO H3
THl Macchl (00BEMA, KOMHYeCTBAa BEIIECTBA) ::::? iﬁ:ﬂ:ﬂf‘u:ﬁf:;rﬁzr;::rﬁo
NPOIYVETOR PEAKUHH, €CTH OJZHO H3 BEIISCTE BemecTa.
JaHO B H3OBITKE (HMEST NpIMecH). PacuiTal ¢ HCMOTRIOBAHHEM NOHATHI «AMac-
Pacustar maccm (obpéMa, KomHwecTEa Be- COBAA  JOSIAM, «OMOTEPHAS KOHIIEHTPAITHAW,
MeCcTEa) NPOIVETAa PeakiHH, ©CIH OJHO HI | «“pacTROPEMOCTE!
BEINECTE JAHO B BHIE PacTBOpPa C Ompede-
NEHHOA MACCOBOH IOmell PACTBOPEHHOIO
BEImISCTEBA




1. PeKOMeHIlaIII/II/I OpFaHI/ISaHI/IOHHO-I/IHq)OpMaIII/IOHHOI‘O XapakrTepa.
1.1. O3nakomutbes ¢ coaepxkannem KMMos na 2025 ron.
https://doc.fipi.ru/ege/demoversii-specifikacii-

kodifikatory/2025/hi 11 2025 proekt.zip

1.2. MadopmupoBaTh yuanuxcs, INIAHUPYIOMUX caaBath EI'D mo xumuu, a Takxke
UX POJUTEIICH:

® 0 TpeOOBaHUAX K YPOBHIO MOJITOTOBKH TIO MPEAMETY;

e 0 cTpykType u conepxannu KIMIMog;

e 00 0cOOEGHHOCTSX MOCTPOCHUS OTBETA HA 3a/IaHUS YaCTH 2, €r0 MPOBEPKU U
OLICHHBAHUSI.
1.3. PexomeHnnmoBare ydammmcs, IUIaHMpyOmMM caaBate EI'D mo xumwuwm,
NpUHUMATh ydacTue B «mpoOHOM» EI'D u B npyrux BuJax TECTUPOBAHUS IIO
XUMUHU.
1.4. CraButb nepen anmuauctpanueid OO BOMPOC O BBIIEIECHUH JIOTTOTHUTEIBHOTO
y4eOHOro BpEeMEHH [JIsi TOJTOTOBKM  BBIMYCKHUKOB 11-Xx KJIaccoB K
rOCy/lapCTBEHHOM MTOroBOil arrectauuu (B (opme 3JIEKTHMBHOIO Kypca,
(baxyIbTaTHBA, J1A00PAMOPHO20 RPAKMUKYMA W T.11.).
1.5. WUcnonw3oBath B paboTe C ydYalIMMHUCS MOTEHIHMAT KOHCYJIbTAllMOHHOTO
COMPOBOXKICHHUS.
1.6. O0cynuTh Ha 3aceTaHUsIX PAaHOHHBIX/TOPOJICKUX METOJUYECKUX 00bEeIMHEHUN
pesynbratel EI'D-2024, tunuuyHbpie OMmMMOKH, AOMYIIEHHBIE YYalIUMHUCS TpU
BBITIOJTHEHUH 3a/IaHUH 9acTu 2, a TAKKe MyTH UX YCTPAHCHUS.
1.7. Ycunuth METOAMYECKYIO padOTy B 00pa30oBaTENIbHBIX OpraHU3alUsIX, B
pallOHHBIX METOJIUYECKUX OOBEAMHEHUSX YUYUTEIeH — MPEIMETHHKOB TIO
NOBBIIICHHIO TEOPETUYECKOTO U METOJUYECKOTO YPOBHSI MOJATOTOBKH YYHTENEH,
MOBBILICHUIO UX TPO(ECCUOHATILHOTO MaCTEPCTBA.

2. PekoMeHauM MpeIMETHO-COIEPKATEIBLHOI0 XapaKTepa.
Junamuka pesynbratoB EI'D o xumuu 3a nocieaaue 3 roja.

Ne | VyactHukoB, HaOpaBIIMX 6as1 OpioBckast o0nacThb

n/m 2022 T. 2023 r. 2024 r.
1.| Hmxe MuaEMasBHOTO Gaymtal, % 16,51 19,6 15,38
2.| oT MuHHMaNbHOTO Oamia no 60 6amnos, % 40,43 35,24 41,54
3.] ot 61 g0 80 OamtoB, % 31,58 29,78 26,37
4.| ot 81 1o 99 6amnos, % 11 14,64 15,6
5.1 100 6amnos, ye. 2 3 4
6. Cpennuii TecTOBBIN 6as1 55,29 56,03 57,44

KVM BkirodaroT 3aaHusi pa3audHbie 1Mo GopMe MPEabsBICHUS YCIOBUS U
BUJTy TpeOyeMOro OTBETa, a TaK K€ M0 YPOBHIO CIOKHOCTH U CIIOCO0aM OIIEHKU UX



https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2025/hi_11_2025_proekt.zip
https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2025/hi_11_2025_proekt.zip

BBITIOJIHEHUA. 3aJjaHusl TIOCTPOECHBI HAa MaTepuaje OCHOBHBIX pa3lesioB Kypca
xumun. [locTpoeHue 3amanHuii, B MEpBYIO OYepeab 3aJaHUi 0a30BOTO YpPOBHS
CJIO)KHOCTH, OCYIIECTBICHO TakuM  00pa3oM, 4YTOObl WX  BBINOJHEHHE
peayCcMaTPUBAIO UCIIOIb30BAaHUE BO B3aWMOCBS3M  OOOOLIEHHBIX 3HAHUH,
KJIFOYEBBIX TOHATUA WM 3aKOHOMEPHOCTEN XMMHH.

Jlnst moBeiieHust auddepeHITUpyIomed CrnocoOHOCTH JK3aMEHAIIMOHHON
paboThl, B TPEACTABICHHBIX 3a/J]aHUSX OblIa YCHUJICHA JESTEIbHOCTHAs W
MIPAKTUKO-OPUEHTUPOBAHHAS COCTABIISIIOLINE UX COACPIKAHMUS.

OcHoBHOe coaepxanue 0moka «Ctpoenne aroma. Ilepuoanyeckuii 3aKoH
u Ilepuoamyeckasi cucrema xumuuyeckux 3viemeHTroB JI.M. Menpgeneena.
3aKOHOMEPHOCTH M3MEHECHUS CBOMCTB XHMHMYECKHMX 3JIEMEHTOB IO NEepHOaaM
u rpynnam». «CTpoeHme BemecTBa. XuMHuyeckasi CBA3b» (3amanus 1-9)
COCTaBJISIET CHCTEMA 3HAHUM O BAXKHEWIINX XWMHUYECKUX MOHATHUSAX, OCHOBHBIX
3aKOHaX M TEOPHUSAX XUMHM, BAKHEHIIHNX BEHIECTBAX M MaTepuajax. Y CBOCHUE
y4eOHOro MaTepuayia MpOBEPSIOCh B IK3aMEHAIIMOHHOW paboTe 3alaHusIMU TPex
YPOBHEH  CJIOKHOCTH: ©0a30BOro, TOBBIIIEHHOTO ¥  BBICOKOTO. 3ajaHus
COJIEPKaTEIbHOrO OJIOKa MPOBEPSIM YPOBEHb CPOPMHUPOBAHHOCTH CIETYOUTUX
YMEHUU: PACKPBIBATh CMBICII BAKHEHIIINX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
WOH, 3JIEKTPOOTPHUIATEIIBHOCTh, BAJIEHTHOCTh, CTEIIEHb OKUCIICHUS, OKUCIUTEIb U
BOCCTAHOBUTENb; MPUMEHATh 3TH TMOHSTHS IPU ONKMCAHUU CBOWCTB 3JIEMEHTOB,
BEIIECTB U MX NPEBPAIICHUN; OOBICHATH 3aBUCUMOCTH CBOWCTB XUMHYECKUX
AJIEMEHTOB U UX COCAMHEHUN OT MOJIOKEHUS dieMeHTa B [lepuoandeckoil cucreme
. . MenneneeBa; NPUMEHATh OCHOBHBIC IIOJIOKEHHUS XUMHUUYECKUX TEOPUM
(cTpoeHUst aTOMa, XUMHUYECKOUW CBSI3U, DJIEKTPOJIMTUUECKON AUCCOIMUAIINU, KUCIOT
Y OCHOBAHUM, CTPOCHUSI OPTAHUYECKUX COCIMHEHUIN, XUMHUYECKON KUHETUKH) TS
aHaju3a CTPOCHUSI U CBOMCTB BEIIECTB; OOBSICHATH MPUPOIY XUMHUYECKON CBS3H,
CYIUIHOCTh M3YYEHHBIX BHUJOB XHUMHUYECKUX PEAKIUU: DIICKTPOIUTUUYECKON
JMCCOIUAIINHI, HOHHOTO OOMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX.

3ananusi 1-4 opueHTHpOBaHBI Ha TPOBEPKY YCBOEHHUS Oa30BbIX IMOHSTHH,
XapaKTEpU3YIOINX CTPOCHUE ATOMOB XUMHUYECKHUX JJIEMEHTOB U CTPOCHUE
BEILECTB, & TAK)KE HA IMPOBEPKY YMEHHMU NpUMEHATH [lepmonnueckuil 3aKoH IS
CpPaBHEHHS CBOVCTB 3JICMEHTOB U UX COCIUHECHUU.

VYyactauku EI'D B 2024 romay BBITONMHWIM BCe 3afaHUsi 0a30BOr0 ypOBHS
JTaHHOTO OJIOKa ¢ npoyeHmom evinonHenus eviuie 50, YeM MPOAEMOHCTPUPOBAIH
JIOCTaTOYHO TPOYHBIE YMEHUA IOHMMAaTh CMbICH [lepuogmueckoro 3akoHa
JI. 1. MengeneeBa M HCHOJAB30BaTh €ro s KA4ECTBEHHOIO aHaauW3a |
O0OOCHOBAaHHS  OCHOBHBIX  3aKOHOMEPHOCTEM  CTpPOEHHUS  aTOMOB, CBOMCTB
XMMHYECKUX JIEMEHTOB U UX COCIUHEHMI; MOHUMATh CMBICI BaKHEHUIIIMX TOHSTUMA,
BBIJICJISITh MX XapaKTEePHbIE MPU3HAKH (JIEKTPOOTPUIIATEIbHOCTD, CTENICHb OKUCIICHUS
W BaJCHTHOCTh XMMMUYECKUX DJIEMEHTOB); OMNpEACATh BUJ XUMHUYECKUX CBSI3EH B
COCIMHEHUSIX M THUIl KPUCTAUIMYECKOW PpEHIETKH; NPUPOAY XHMHUYECKOM CBS3H;
OOBSICHATh 3aBUCUMOCTh CBOMCTB HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB OT MX
COCTaBa M CTPOCHUSI.



Pe3yabTaThl BHINOJHEHUS 3aJaHUN TeopeTHYecKuX 010k0B «CTpoeHmne
atoma. Ilepuoauyeckmii 3akoH u Ilepumogmueckasi cucreMa XUMHYECKHX
ieMeHToB .M. MeHnaesneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB
XHMHYECKHUX 3JIEMEHTOB IO mNepuoaaM U rpynnam». «CTpoeHHe BellecTBa.
XuMnueckas cBsi3b» (3aganus 1-9)
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[lo mpuBenéHHbIM pe3ynbTaTaM BUIHO, YTO HauOoJiee YCIEIIHO
HK3aMEHYEMbI€ BBINOJHWIN 3aaHue Ne 2. DTO rOBOPUT O TOM, YTO OHU MOTYT
ucnoisibzoBath llepuonnueckuin 3axkon J[.M. MenneneeBa mjisi KaueCTBEHHOIO
aHann3a U 000CHOBAaHMSI OCHOBHBIX 3aKOHOMEPHOCTEHM CTPOCHUSI aTOMOB, CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX COCAMHEHHM, MOTYT OOBSICHUTH 3aBUCHMOCTh 3THUX
CBOWCTB OT MOJIOkKeHUs eMeHTa B [lepuoanueckont cucreme [I.U. Mennenees.

IIpumep 3aganuii 1-3.

J{ns BeITIONTHEHWA 3a0aHUi |-3 HCIOJIB3YUTE CIEAYIOIIUHI P XUMUYECKUX
DJIEMEHTOB

1) Ca 2)S 3) Cr 4) P 5) Si

1. Onpenenure aTOMbI ABYX 3JIEMEHTOB, KOTOPBIE COIEPKAT OJJMHAKOBOE YUCIIO p-
AIIEKTPOHOB.

2. U3 yka3aHHBIX B psAAYy XMMHYECKHUX 3JIEMEHTOB BBIOEPUTE TpPU 3IIEMEHTA-
HemeTaia. Pacnonoxure BIOpaHHBIE 3JIEMEHTHI B IOPSAIKE YCUIICHUS! KUCIOTHBIX
CBOMCTB, 00pa3yeMbIX UMHU BBICHIUX TUAPOKCH]IOB.




3. U3 yucna yka3aHHBIX B PsJly 3J€MEHTOB BBIOEPUTE JBa 3JIEMEHTAa, KOTOpPhIEC B
00pa3oBaHHBIX MMM aHHOHax ¢ oO0mel Qopmynoii D04 MOryT HMETH
OJIMHAKOBYIO CTETICHb OKUCIICHUS.

Beimonnenne 3agaHus 1 mpeanosiaraeT  HamMcaHUE — 3JIEKTPOHHOM
KOHQUTYpallii TPUBENEHHBIX B YCIOBUU 3a/laHHs aTOMOB XHUMHYECKHX
AJIIEMEHTOB. OJK3aMEHYEMbI€ JIOJDKHBI IOKa3aThb MNPOYHOE OBJAJCHUE YMEHHEM
COCTaBIISITh MOJICTH AJICKTPOHHOW CTPYKTYphl aTOMOB S-, P- W O-3JeMEHTOB,
o(popMIIEHHBIE C TOMOIIBIO SYEEK, TaK KaK TOJIbKO aHaJiu3 TaKUX MOJEJel
NO3BOJISIET BBISIBUTH TpeOyemble XUMUYecKue 3aeMeHThl. Heobxonumo oOpaTuTh
BHUMaHUE Ha YpPOBEHb C(HOPMHUPOBAHHOCTH YHUTATEIbCKONM IPaMOTHOCTH
DK3aMEHYEMBIX, BBIIOJHIBIIMX 3TO 3ajaHue. B ycnoBuM 3amaHus yKa3aHbl
«aHUOHBI, KOTOPHIE HMEIOT AJIEKTPOHHYIO KOH(PUIYpaLMIO aTOMa KPUOTOHA», a
HEKOTOPBIE IK3aMEHYEMBIE IIPEIAraiy IEMEHThI, 00pa3yIonIe KaTHOHBI.

Breimmonuenue 3aganus 3 tpeOyeT chOpMUPOBAHHOCTH YMEHHS OTPEACIATH
CTEIIEHb OKHUCJICHHS XMMHYECKOTO 3JEMEHTa IO (hOpMyse €ro aHHOHa, IO €ro
nonokeHnto B Ilepuonnueckont cucreme XUMHYECKHX dieMmeHToB  J[.M.
MeHnneneeBa, a TakXe OBIAJAEHHA MATEMATUYECKUMHM  IOHATHSAMU U
c(OpPMHPOBAHHOCTH BBIUUCIUTENBHBIX HABBIKOB YPOBHSI OCHOBHOM IIKOJIBI.

JUIsl yCHEIIHOTO BBINOJHEHUS 3afaHus 4 y4aCTHUKH 00S3aTENIbHO JIOJDKHBI
ObUIM TOKa3aTh BIIAJCHHWE 3HAHUSMH O HPUPOJE M MEXaHM3Max OoOpa30BaHUs
XUMHUYECKHX CBSA3EH, IPOAHAIM3UPOBATh KaUECTBEHHBIN COCTaB KaKJI0T0 BEIIECTBA,
KOTOpPO€ YKa3aHO B YCIIOBHUM 33JlaHUs, OINPEACIUTh KPUCTAUIMUECKYIO PEIIETKY
IIpearaéMbIX BEIECTB.

Y MHOTMX BBITYCKHUKOB, BBINOJIHSABLIMX 3TO 33JaHUE, OJWH OTBET ObLI
3alycaH BEPHO, HO JUIs moiydyeHus 1 Oaia BEpHO JMOJKHBI OBITh 3amvcaHbl 00a
orBera. Hamnuume »xe omMOOK B OJHOM M3 OTBETOB CBHUJIETEILCTBYET O
HEJ0CTaTOYHO YETKOM BJIQJCHUH KOHTPOJUPYEMBIMH 3JIEMEHTaMU COJIEPKaHUS.

IIpumep 3apanus 4.
N3 mpe1yioKeHHOT0 MepeyuHs BLIOEPUTE JIBa BEIIECTBA C HOHHOM KPUCTAIIIMYECKON

PEMIETKON, KOTOPhIE UMEIOT KOBAJICHTHYIO NOJISIPHYIO CBA3b.
1) SiH,4 2) PHal 3) CaH, 4) PCl; 5) NH4F

B nacrosimiee  Bpemsi Uil BBINOJIHEHUS — 3aJaHUsl  HEOOXOIUMO
MIPOAHATU3UPOBATH U HATMYME XUMUYECKHUX CBS3EN B MPEJIaracMbIX BEIIECTBAX, U
TUIl KPUCTAJUIMYECKUON pemeTkn coequHeHui. CoueraHue OBYyX (aKTOpPOB MpHU
BBIOOpE TMPABWIBHBIX OTBETOB Yy SK3aMEHYEMBIX BBI3BAJIO CYIIECTBEHHBIE
3aTpydHEHHs. Pe3ynbpTaThl BBINOJHEHUS 3aJaHUsl TOBOPAT O TOM, 4YTO JIaxe
HEKOTOpBIE JK3aMEHYEMBIE C CHJIBHOM IOAIOTOBKOM HCHBITAIN ONPEIEIEHHbIC
3aTPYAHEHHUs [IPYU €TO BBIITOJIHEHUU.

baok «Heopranuveckass XuMush»



B wactm 1 »sk3ameHannoHHON paOOTHl OBUIM MPENCTaBICHBbl 3aJaHMs,
NPOBEPSIOIINE YCBOEHUE 3HAaHUM 3TOT0 coziepKaTeabHOro 0J1oKa, Kak 6a30BOro, Tak
Y TIOBBILIEHHOT'O YPOBHEW CIIOKHOCTH.

3amanus 5-9 OpuMEHTHPOBAHBI HA TMPOBEPKY YCBOCHHUS 0a30BBIX IMOHSITHH,
XapaKTepU3YIOIUX 3HAaHUS O KJIACCU(UKALMK M HOMEHKJIATYpPEe HEOPraHWYECKUX
BEILECTB; XAPAKTEPHBIX XWUMHUYECKMX CBOMCTBAaX IIPOCTBIX BEIIECTB-METAILIOB,
BEILECTB-HEMETAJUIOB; XaPAKTEPHBIX XMMHUYECKUX CBOMCTB BEILIECTB, OTHOCSIINXCS
K Pa3JM4YHBIM KJIACCaM HEOPraHMYECKHUX COCAVHECHMI; YMEHMS XapaKTEpHU30BaTh
o0IIKMe XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COEIUHEHMH,
CBOWCTBA OTJIEJIbHBIX NPEACTABUTENIEH ATHUX KJIACCOB; OOBSICHATH 3aBUCUMOCTH
CBOMCTB HEOPraHWYECKUX BEIIECTB OT MX COCTaBa M CTPOCHUS, YCTaHABIMBATh
B3aMMOCBSA3b MEXKIY BELIECTBAMM, OTHOCALIMMHUCS K pPa3IMYHbIM KJaccaM
HEOPraHUYECKUX BEIECTB.

[TonydenHble pe3yabTaThl MOKA3bIBAIOT, YTO BCE JJIEMEHTHI COAEpKaHUS
ATOro OJIOKa JOCTATOYHO MPOYHO YCBOCHBI BBIMYCKHUKAMH, BBITTOJIHSIBIINMHU
HK3aMEHAIMOHHYI0 paboTy. BBITyCKHUKH TMPOYHO OBJAACIU  YMEHHUSIMHU
KJacCUu(UIIMPOBaTh HEOPTraHWYECKHWE BEIIECTBA, XapaKTepU30BaTh OOIUE U
cnenu(pruIecKkue XUMHUYECKUE CBOMCTBA KOHKPETHBIX HEOPraHWUYECKHX BEIIECTB.
Haubonpmelt  nuddepeHunpyromeit  cmocoOHOCThIO  OOJAgalOT  3aJaHus
MTOBBIIIEHHOTO YPOBHS CIIOKHOCTH C TNOPSIAKOBBIMH HOMepamu 6, 7 u 8. Ilpu
BBINIOJIHEHUH ITUX 3aJJaHUM 3K3aMEHYE€MbIM HEOOXOJMMO MPUMEHUTH 3HAHUS O
CBOMCTBaX KOHKPETHBIX BEUIECTB, MPUHAAJICKANIMX K pa3HbIM Kiaccam. ITO
O3HAYaeT, 4YTO HEOOXOJAMMO YYMUTHIBaTh KaK KHCIOTHO-OCHOBHBIE CBOMCTBa
BEILIECTBA, TaK W €ro CHOCOOHOCTb MPOSIBISATH CBOMCTBA OKHUCIUTENS WU
BOCCTAHOBUTES.

Bce 3amanus 06a30BOro ypoBHs CHOXKHOCTH M BCE 3aJaHHs MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH BBITIOJIHEHBI BbIIEe ypOBHS ycBoeHusi (Oombine 50% u 15%
COOTBETCTBEHHO).

st BBITIOJTHEHUST  3a/laHusg S5  HEoO0XOauMo  KJacCU(HUIMPOBATH
HEOPraHWYECKHE BEIIECTBA MO BCEM HW3BECTHBIM KJIACCH(DUKAIMOHHBIM IPH3HAKAM;
OIPENENUTh TMPUHAUICKHOCTh BEUIECTB K PA3JIMYHBIM KJIACCAaM HEOPraHMYECKHX
coeMHEeHUM 1o (opMmynaM M Ha3BaHUSM (IO TPUBHUAIBHOW W MEXIyHApOJIHOU
HOMEHKJIATyp€) HEOPraHUYECKUX BEIIECTB.

IIpumep 3aganus S.

Cpenu mnpensiokeHHbIX (GopMyJ/Ha3BaHUN BEIIIECTB, PACIOJIOXKECHHBIX B
POHYMEPOBAHHBIX SYeilKax, BbIOEpUTE (PopMyIibl/HA3BaHUSA: A) KOMIUIEKCHOMN
coi; b) coneoOpasyromiero okcuyia; B) KHCITIOTHI.

1. H,O 2. NH; 3. PHs;
4. TeTparnapOKCOIMHKAT HATPHUs 5. Cu,y(OH),CO4 6. Ca(H,PO,),
7. yrapHbId ras 8. YTJIEKHUCIBIN ra3 9. H,S

3amanus 6, 7, 8, 9 TpeOYyIOT OT 00yYarOIUXCsl 3HAHUM XUMUYECKUX CBONCTB
BEIICCTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHWYEeCKHX COCAMHCHUM.



[Tpuuem oOyuwatommecs JO/DKHBI — XOpPOIIO  3HaTh  TUIMYHBIE  CBOMICTBA
HEOPTaHUYECKUX COCIMHEHUHN, a TakkKe U crenupUUecKue CBONCTBA Pa3IUYHBIX
BEUIECTB. BBINOMHEHNE Takux 3aJaHuil TpeOyeT TILATEIbHOIO aHalu3a YCJIOBHS,
IIPUMEHEHUsI 3HAaHUM CBOMCTB BEIIECTB W YCJIOBHM MNPOTEKAHHS PA3IHYHBIX
pEeaKuu.

IIpumep 3axanusa 6.

B onHy npo6upky ¢ pactBopoM Opomuaa aTtOMUHUS 100aBUJIM M30BITOK pacTBOpa
BelllecTBa X, IIPU ATOM HaOMIOAanM 0Opa3oBaHHE OEJoro Ocajika W BBIJEICHUE
rasza. B apyryto npobupky ¢ pacTBOpoM OpoMu/ia alFOMUHUS TO0ABHIIM MO KaIlIsaM
M30BITOK pacTBOpA BelecTBa Y, HaOJII01alId CHavajia 00pa3oBaHUe OEJI0ro ocaaka,
3aT€M €ro pacTBOpPEHHUE.

N3 npennokeHHOTO nepedHs BeiOepuTe BemecTBa X U Y, KOTOPhIC YY4aCTBOBAIM B
OTIMCAHHBIX PEAKITUIX.

1) xJIopux aMMOHHUS 2) cynbdar xenesa (I11) 3) xmopua memu (1)
4) kapOoHaT HaTpUs 5) runpoKcu HaTpHUs

3ananve 7 (Ha yCTAaHOBJICHUE COOTBETCTBUS MEXIY (POPMYJIOW BEHIECTBA U
peareHTamMH, C KaKIBIM M3 KOTOPBIX 3TO BEMIECTBO MOXKET B3aUMOJCHCTBOBATH,)
CUMTAETCA TPAAULMOHHO OJHMM U3 0OJee CIOXKHBIX. 3aJaHHe MPOBEPSET 3HAHHE
XUMHYECKHX CBOMCTB HEOPraHWYECKUX COCIMHEHUH, OTHOCSAIIMXCS K Pa3InYHBbIM
KJlaccam. 3a/laHue IPEyCMaTpUBAET YCTAaHOBIICHUE B3aMMOCBS3H HEOPTraHUYECKUX
BELIECTB, BCTYNAIOUIMX B XMMUYECKHUE PEAKIUH, C IPOAYKTAMH JaHHBIX PEAKIIAM.

IIpumep 3aganus /.

VYcTaHOBUTE COOTBETCTBHE MEXAY BELIECTBOM M pEareHTaMu, C KaXAbIM U3
KOTOPBIX OTO BEIIECTBO MOXKET B3aWMOJCWUCTBOBATh: K KaXKIOW TO3UIINH,
0003HaYEHHOI OYKBOM, MOJOEPUTE COOTBETCTBYIOUIYIO MO3ULIMI0, 0003HAUEHHYIO

nudpoi.

BemiectBo PearenTsrl
A) CO, 1) NaOH, CuO, SiO,
b) Sr 2) C, KOH, Mg
B) FeSO,4 (p-p) 3) HNOg, S, Br;
') HCIO3 4) NH3, Mg, Na,SO,
5) NaOH, NH3'H20, B&(NOg)Z

IIpumep 3aganusa 8.
YcranoBute COOTBETCTBHE  MEXKAY  HCXOJHBIM(M) BELIECTBOM(-aMHu),
BCTYMAIOIMM(M) B pEAaKLUHIO, U MNPOAYKTOM(-aMH), 3TOM pEaKIuu: K KaKIOou
MO3UIIMUA, O0003HAYCHHOW OYKBOM, MOJ0EpUTE COOTBETCTBYIOIIYIO TTO3HIIHIO,
0003HaYCHHYIO IIU(PPOH.

Hcxo1HbIE BELIECTBA [TpoayKT(-bl) peakiuu
A) KOH u Cry(S04)3 (130.) 1) CrBr;, KBr u H,0O

B) Crz(SO4)3I/I K,S0; (p-p) 2) Cf(OH)g, SOZ )51 KZSO4




B) KCrO; u HBr 3) Cr(OH)s, KBr, Br, u H,0O
I KyCrO7 m HBr 4) Cr(OH)3 u K;SO4

5) CrBr;, KBr, Br, u H,O
6) KCTOz, K>SO, u H,O

6) KQCTO4, KBr u H,O

[Ipu BBITIOJTHEHU U JAHHOTO 3a1aHUs HEO00XO0IUMO OBLIO
MPOAEMOHCTPUPOBATh 3HAHWS CBOMCTB COEAWHEHHUM XpOMa, BCIOMHHUTH CBOKCTBA
COCMHEHUIN 3TOr0 MeTajjia, OCOOCHHOCTH O0pa3oBaHUs PAa3NIUYHBIX TMPOTYKTOB
pEaKkIMM B 3aBUCHUMOCTHU OT YCJIOBUM UX MPOTEKAHU.

Baok «Opranuyeckasi XuMus»

Conepxxanne 010ka «OpraHuyeckas XUMUsD MPEACTABISICT CUCTEMAa 3HAHUMN
O BAXHEHIIMX TOHATHSAX M TEOPUAX OPraHUYeCKOW XHUMHH, XapaKTEePHBIX
XUMHUYECKUX CBOMCTBAX H3YUYEHHBIX BEIECTB, MNPHHAMICKAINIMX K Pa3TuIHBIM
KJlacCaM OPraHWUYEeCKUX COCJAMHCHHUH, B3aMMOCBS3M OTHX BEIIECTB. Y CBOCHHE
MIPOBEPSIEMBIX 3JIEMEHTOB TIPOBEPSIIOCH 3aJaHHAMH 0a30BOr0, IOBBIIICHHOTO
1 BBICOKOTO YPOBHS CJIOKHOCTH. DTHUMH 33JIaHUSMH MPOBEPSIIUCH T€ K€ yMEHUS
1 HaBBIKH, Kakre ObLTH B OJI0ke «Heoprannyeckas XuMus».

JlauHbIi 610K yacTh 1 3K3aMEHAITMOHHOW pabOTHI TAaKKe BKIIOYAET B ceOs
3aJlaHis  PA3IMYHOTO YPOBHS CIOXKHOCTH: Oa3oBoro (3amamms 10, 11 m 13),
noBbIIICHHOTO (3amanus 12, 14, 15 u 16).
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[Toutn Bce 3amanus Oa3zoBoro ypoBHsS (kpome 13) u Bce 3amaHus
MOBBIIICHHOTO YPOBHS CJIOKHOCTH BBITIOJTHEHBI C PE3YJIbTATOM BBIIIE YPOBHS
ycBoeHusi. OnHako, pe3yJbTaThl BBINIOJIHEHUS 3aJlaHU  JTAHHOTO  OJIOKa
CBUJIETEIBCTBYIOT O TOM, YTO 3JIEMEHTBI COJCPKaHUSI Kypca OPraHUIECKON XHUMHH
YCBOCHBI BBITYCKHHMKAMHU HECKOJIBKO XYK€, YeM JJIEMEHTBI COACp)KaHUS Kypca



HCOpFaHI/I‘ICCKOﬁ XUMHUH. BeinmonHeHue KaxXa01ro 13 SaI[aHI/If/’I sTOoro OJIoKa Tp€6yeT
YACIATh TICPBOCTCIICHHOC BHHMMAHHC KH&CCHCI)HK&HHOHHOfI IMPHUHAAJICIKHOCTH,
XUMHUICCKOMY CTPOCHUIO 1 XUMHWYCCKHUM CBOMCTBaM BCIICCTBA.

Ilpumep 3aganus 12.

W3 mpemsioxkeHHOTO TIEpPeUHs BHIOEpUTE BCe BEIECTBA, ¢ KOTOPHIMH PEarupyroT
KaK TPOTIaH, TaK U TJIAIEPHH.

1) xucaopon 2) XJIOPOBOJIOPOJ 3) KMnQOy(p-p)

4) 6poM(BOIH.p-P) 5) a30THas KHUCIIOTa

3aaHue mpeyIaraloch Ha CpaBHEHHE CBOMCTB BEIECTB, MPHUHAICKAIINX K
pPa3HBIM TOMOJIOTHYECKHUM psiJiaM OPTaHWYCCKUX COCAMHCHUH (YIJIEBOAOPOJA H
KHCJIOPOJICOIEPIKAIIIETO BEIISCTBA), U BEIIECTBAMH, C KOTOPHIMH OHH BCTYITAIOT B
PCaKITHIo.

Ipumep 3aganus 13.
13. W3 mpemmoXeHHOTO0 TIEpPeYHs] BBIOCpHUTE JBa BEMIECTBA, C KOTOPBIMH
B3aMMOJICUCTBYET TIMIIMH, HO HE B3aUMOJICHCTBYET ()eHUITAMUH.

1) Ca(OH); 2) O 3) HNO3 4) 6GpOMOBOJIOPOT 5) NaOH

3a,Z[aHI/I€ TaK JKC IIpCjlarajiloCb Ha CPABHCHHC CBOMCTB BCIICCTB,
IMPUHAJICKAIINX K PAa3HBIM I'OMOJIOTHYCCKHM psadaM OPIraHUYCCKHX COGI[I/IHGHI/Iﬁ
(aMI/IHOKI/ICJIOTa )51 aMI/IH), " BCUICCTBAMHU, C KOTOPBIMH OHH BCTYIIAIOT B PCAKIIHUIO.

IIpumep 3ananus 14.
YcraHOBUTE COOTBETCTBHME MEXKIY BEIIECTBOM U PEAKIMEH €ro MoJdydeHus: K
KOKIOW To3ulluM, O00O03HAaYeHHON OyKBOM, MOAOEpUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYIO [TU(POIl.

BerniecTBo Peakuus nojsiydyeHus
A) OeH3o 1) C,HsCl + Na —
b) aneruineH 2) CH, (t°, kat.) —
B) auBuHMI 3) C;HsOH (t°, xat.) —
I') MeTan 4) C,H, (t°, kar.) —
5) CH3CI + NaOH —
6) Al,.C; + H,0 —

DK3aMeHyeMble C BBICOKUM M XOpPOIIMM YPOBHEM MOATOTOBKM MOKAa3ajau
JIOCTAaTOYHO XOPOIIWE 3HAHUS O CIoco0ax TOJYYeHHS  yTIIEBOJOPOJIOB,
DK3aMEHYEMbIE CO CPEIHHMM M HU3KHM YPOBHEM IOJTOTOBKHM — OTCYTCTBHE ITHUX
3HAHUIM.

biaok «Xummnuyeckasi peaxkuus. Meroabl MO3HAHUSA B XUMHH. XUMHUS U
Ku3Hb. Pacuersl o xumuyeckum GpopmysiaM U ypaBHEHHUSIM PeaKkiuin



Conepxanue 051I0KOB «XHMMHYECKasl peakuus», «Pacderbl o XUMUYECKUM
dbopMyTaM W ypaBHEHHSIM pEaKIui» MPOBEpsIoch 3amaHusMu 17-28 ©6a30BoOrO
Y TIOBBIIIEHHOTO YPOBHEW cl0KHOCTH. Conep:KaHWE YCIOBHW 3aJaHUl HMMEET
MPUKIIQTHON U MPAKTUKO-OPUEHTUPOBAHHBINA XapaKTep, OHM TAK)KE HaIlpaBIICHbI HA
IPOBEPKY YCBOCHHSI HEKOTOPOro (hakTOJIOTMUYECKOro MaTepuana. BrimonHeHue
3aJlaHUi TIPelyCMaTPUBAJIO MPOBEPKY CPOPMHUPOBAHHOCTH YMEHUM: HMCIOIB30BAThH
B KOHKPETHBIX CHUTyallUsX 3HAHUS O TPUMEHEHUM W3YYCHHBIX BEIIECTB
U XHMHUYECKHUX IMPOLIECCOB, O IMPOMBIIIICHHBIX METOAAX MOJIY4YEHHUS HEKOTOPBIX
BEIIECTB U croco0ax MX NepepadOTKH; IJIaHUPOBATH MPOBEACHHUE SKCIEPUMEHTA
[0 TOJYYEHHIO U PAaClO3HABAHUIO BAKHEMIINX HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB HAa OCHOBE IMPHOOPETEHHBIX 3HAHWN O MpaBHaxX O€30MacHOM padOThI
C BellecTBaMH B OBITy; NPOBOJUTH BBIYUCIECHUS IO XUMHUYECKUM (popmyrnam
U YPABHEHUSIM.
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JlanHple aMarpaMMbl TO3BOJSIOT TOBOPUTH O TOM, YTO OOJBIIMHCTBO
AIIEMEHTOB COJIEP>KaHUSI ITOrO OJIOKA YCIIEITHO YCBOCHO K3aMEHYeMbIMU KaK Ha
0a30BOM, TaKk W Ha MOBBIIIEHHOM ypoBHsX. Ho mpu »TOM Hamo OoTMETUTH Ooliee
HU3KHE pE3yJbTaThl BBIMOJHEHUS 3aJaHUK 110 HEKOTOPBIM COAECPKATECIBHBIM
JIMHUSIM.

AHanmM3upysi Pe3yJIbTaThbl BBIMOJHEHUS 3aJaHUi MO OJIOKY «XuMHUYecKas
peaKkiusy, CleIyeT OTMETUTh, YTO C 00Jiee HUBKUMHU Pe3yJbTaTaMU BBITIOJHEHBI
3ajanue 17 0a30BOro ypoBHA, TPOBEPSIONIEe 3HAHMS HSK3aMEHYEMBIX O
KJIacCU(UKAIIIX XUMUIECKUX PEAKIUN B HEOPTaHUUECKOW M OPTraHUIEeCKOM XUMHU U
YMEHUS KJIacCU(UIIMPOBATh MX, B KOTOPOM HE OMPENEICHO YMCIO MPEUI0KESHHBIX
OTBETOB, U 3a/laHKe 24 MOBBILICHHOTO YPOBHS CI0KHOCTHU, MPOBEPSIOIIEE 3HAHUS O
KAQUECTBECHHBIX PEAKIMAX HA HEOPTaHUYECKUE U OPTAaHUYECKHUE COCTMHEHUS,

ITpumep 3axanus 17.
M3 npemioKeHHOro MepedHs BhIOEpUTE BC€ THUIIBI PEAKIMH, K KOTOPHIM MOKHO
OTHECTH B3aUMOJIEHCTBHUE BOAOPOa CO PTOPOM.




1) kaTanuTHYeCKas 2) coenuHEeHUs 3) romoreHHas
4) OKUCITUTEIHFHO-BOCCTAHOBUTEIHHAS 5) sHHOTEpMUYECKas

OmmOKOl MHOTHX 3K3aMEHYEMBIX OKa3ajics BHIOOp OTBETa 5, TO €CTh MpobiieMa ¢
XapaKTEPUCTUKON XUMHUYECKUX PEAKIMA ¢ TOYKU 3PEHHUS MX MPUHAIICKHOCTH K
AK30TEPMHUUECKUM WM SHIOTEPMHUYCCKIM PEAKITHSIM.

®opwmart 3aganus 17 B 2025 roay usmensercs. B nemoBepcun mpeacTaBiIeHO
3amanue 17 B Takom dopmare (3a/1aHne Ha yCTAaHOBJICHHE COOTBETCTBUSA, a HE BHIOOD
MHOKECTBEHHOI'O OTBETA).
{ | i 4 Y CTaHOBHTE COOTBETCTBHE MEXIY XHMHYeCKOH peaxuneﬁ H THIIAMH peaxmlﬁ.

K KOTOpPBIM OHAa OTHOCHTCA: K KaXI0H MO3HUHH. O0003HAYeHHOIl OYKBOIL.
nojadepHuTe COOTBETCTBYIOMIYIO MO3HIIHIO, 0003HAYeHHYIO LIH(POIT.

XHIMITYIECKAS PEAKIIITA THITBI PEAKIIHIT
A) JerHapHpOBaHHE 3TaHa 1) pa3znoKeHHA. KaTaATHTHIEeCKas
b) ruaparanms aneTHiIeHa 2) OKHCJIHTEIbHO-BOCCTAHOBHTEIbHAA,
B) B3anMoJeiicTBHE YKCYCHOM YK30TepMHYEeCKas

KHCIOTEI H 3THIIOBOIO CITHPTA 3) oOmeHa. odpaTHMad

4) 3aMemeHHA. Ie€TepOreHHaiA

3anumuTe B Ta0IHIY BEIGpaHHEIE HHQPHI MO COOTBETCTBYIOMIHMH GVKBAMH.

A|B|B

OT1BeT:

BaxxapiM  ycinoBueM I TPABWIIBHOTO  BBINOJHECHUS — 3aJaHUM
colep)KaTtelIbHOro  OJloka «XHMHUYECKas  peakluus»  SBISCTCS  BIaJCHUC
HOMEHKJIATYPOW HEOPTaHWYECKUX U OPraHUYECKHX BEIIeCTB. J[JIsi MaKCHMaIbHON
YBEPEHHOCTH B TMPABUJIBHOCTH PEUICHUS 3aJaHUM, MPEIyCMATPUBAIOIINX AHAJIU3
XAMHWYECKUX CBOMCTB BEUIECTB M BEPOSTHOCTH MPOTEKAHUS PEAKIIUN MEKIAY HUMH,
MPOTHO3UPOBAHUE TMPOJYKTOB PEAKUMA H BO3MOXKHOCTH  OCYIIECTBIICHUSA
MOCJe0BaTEIbHBIX MPEBPAIEHU, HEOOXOAUMO COCTaBIIATh YPABHEHUS pEaKIuil
WM ux cxeMbl. Hepeako MMeHHO OmMOKHM B 3THX DJIEMEHTaX 3HAHUM He
MO3BOJISIFOT AK3aMEHYEMBIM MTPABUIILHO CITPABUTHCS C 3aJaHUSIMU.

He odenp ycmemHo »dK3aMeHyeMble CHOPaBWIACH C 3adaHueM 24
MOBBIINIEHHOTO YPOBHSI CIIOKHOCTH, TIPOBEPSIONIETO 3HAHUS O Ka4eCTBEHHBIX
peaKIusix Ha OpraHMYeCKHe COCIMHEHUS W Ha HEOPTaHWYECKUE BEIEeCTBA U MOHBI,
MPOBEPSIONIEE  YMEHUS  IUIAHUPOBATh  OKCIIEPUMEHT M0  TMOJYYCHHIO U
pPacTo3HABAHUIO BAYKHEUIITNX HEOPTAaHNYECKUX U OPTaHUYECKUX COCTMHECHUH.

IIpumep 3aganus 24.

YCTaHOBUTE COOTBETCTBHME MEXKIY PEAarupyrolMMU BEIIECTBAMU M MNPU3HAKOM
MPOTEKAIOIIEH MEXKTy HUMH PEAKIIUU: K KaXI0W MO3UIIUK, 0003HAYEHHOU OYKBOH,
noA0EpUTE COOTBETCTBYIOIIYIO MO3UIMIO, 0003HAYCHHYIO ITU(PPOH.




Pearupyronime BeniecTsa IIpu3Hak peakuuu

A) HyS(p-p) m Na[AI(OH)4](p-p) 1) BuIUMBIE TPU3HAKA OTCYTCTBYIOT

b) NaHCO3(p-p) u NaOH(p-p) 2) pacTBOPEHHE OCaIKa

B) Al(OH)s(p-p) u KOH (p-p) 3) BBIJICIICHHE T'a3a

') NH3(p-p) u AICl3(p-p) 4) obpazoBaHue 0€JI0ro 0caaKa

5) 06pa3oBaHKe CHHET0 OcaJiKa

OTO 3amaHMEe WMEET SPKO BBIPAKECHHBIM IMPAKTHKO-OPUEHTUPOBAHHBIN
xapaktep. s yCHEIIHOTO BBIMOJHEHHUA JAHHOTO 3a/laHusl dIK3aMEHYeMbIe
00s3aTeNbHO  JOJDKHBI  OBUTM  NPOAEMOHCTPUPOBATh  BIIAJICHUE  3HAHUSMU
Ka4eCTBEHHBIX PEAKIMi HAa HEOPTaHUYECKUE U OPTaHUYECKHE BEIECTBA, YMEHUSIMU
IUTAHUPOBATh JKCIEPUMEHT IO PACIO3HABAHUIO BAXXHEHIINX HEOPTaHMYECKUX
coeauHeHuil. Ha oOCHOBaHMM 3TOro »K3aMEHyeMble JIOJDKHBI OBLUIM YKa3aTh
INPU3HAKY MEXTy MPEJIOKEHHBIMU B 3aJJaHUU PEAKLIUAMU.

CrabunpHO 0oJiee HM3KHE PE3yJIbTaThl JEMOHCTPUPYIOT 3K3aMEHYEMbIe MpHU
BBITIOJTHEHUH 3a1aHus 25. [[71s yCrenHoro BRIMOIHEHUS 3TOTO 3a/IaHKs YYaCTHUKU
PK3aMeHa JOJDKHBI MMETh 3HAHHUS 10 MHOTHM 3JJIEMEHTaM COJEP)KaHHs: 3HATh
npaBuja paboThl B JaOOpaTOpUHu, Ja60OpaTOPHYIO MOCYTy M 000pYA0BaHHUE, MPAaBHIIA
0e30MmacHOCTH TIpH pabOTe€ C EIKMMH TOPIOYMMHU M TOKCUYHBIMHU BEIIECTBAMU,
CpeacTBaMU OBITOBOM HMCCIICIOBAHUS XUMHUYECKUX BEIIECTB M MIPEBpPAIICHUH, 3HATH
METONIBI pa3fClieHUus] CMeced M OYMCTKHA BEIIECTB, WMETh NPEICTABICHHUE O
METALTYPruM: OOIIMX Ccrnoco0ax NOJYy4YEHUsT METAJUIOB, 3HaTh OOIIHME Hay4yHbIE
MIPUHIIAITEl XUMHYECKOTO TIPOU3BOJICTBA HAa TPUMEPE MPOMBIIIIICHHOTO MOJTyYCHUS
aMMHaKa, CEpHOW KHCIOTHI, METAaHOJA W T.[., MOHUMAaTh, YTO MPAKTHIECCKOE
MIPUMEHEHHE BEIIeCTB 00YCIIOBJICHO UX COCTAaBOM, CTPOCHUEM 1 CBOMCTBAMHM, UMETh
MPEACTABICHHE O POJM M 3HAYCHUW JAaHHOTO BEIIECTBA B IIPAKTUKE, YMETh
OOBSCHSTH OOIIHE CIIOCOOBI M IPUHITUIIBI TTOTYUYSHHUS Han0o0JIee BaKHBIX BEIIICCTB.
Cpemu mpoBepsEeMBbIX DJJIEMEHTOB B OTOM 3QJaHUM 3HAHUS O IIOJyYeHUH
BBICOKOMOJICKYJIIPHBIX ~ COCIMHEHHWM. [l BepHOro BBHINIOJTHEHUS 3aJaHUs
HEO0OXOIMMO 3HATh YYaCTHHUKAM W TPUBHAIbHBIC HA3BAaHUS BEIIECCTB, U MX 00JaCTh
MPUMEHEHHS, Ha YTO Yallle BCEro Majo oOpalmaeTcs BHUMAHHUS TPH H3yYCHUHU
peaIMeTa U YIUTEISIMH, U 00yJarOIUMUCH.

IIpumep 3aganus 25.

YCcTaHOBUTE COOTBETCTBHE MEXKAY OOJACTBIO NMPUMEHEHWS W BEIIECTBOM: K
KOKJIOW To3uluM, O00O03HAaYeHHON OyKBOM, MOAOEpPUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYIO ITUDPOIA.

O61acTh IPUMCHECHUS BerectBo

A) B KaUeCTBE AaHTUCENTHKA 1) cynbdat O6apus

b) B kadecTBe nuieBo 700aBKU | 2) TOITYOI

B) B KauecTBe pacTBOPUTEIIS 3) mepokcuj BoJI0opoaa
4) TMMOHHAs KUCJIOTa




B Tekymem romy »sK3aMeHyeMble Oosiee YCHEIIHO CHPAaBUIUCh C
BBITIOJIHCHUEM JIaHHOTO 3a/IaHMs, TaK KaK B HEM OBbUIM MPEJIOKEHBI XOPOIIO
W3BECTHBIC U3 )KU3HEHHON MIPAKTUKHU COCTUCHEHUSI.

AHanu3upys pe3yJibTaThl BEIIOJHEHUS 3aJaHUil 0a30BOr0 YPOBHS CII0KHOCTH
no 0s10Ky «PacueTsl mo XxumMudeckuM (popMysiaM U ypaBHEHUSIM peakluiiy», cIeIyeT
OTMETHUTh, YTO TIPOIICHT BBIMOTHCHMS 3a1aHnii 26, 27 u 28 BbIIIe ypPOBHS YCBOCHUSI.

Pe3ynbraTel BBITONHEHUS 3aAaHUsl 26, MPOBEPSIOLIETO YMEHHE IMPOBOJUTH
pacy€Thl C UCIOJIb30BAaHUEM IOHATHUS «MaccoBasi JOJI BEUIECTBA B PACTBOPE»,
OOBSICHSIIOTCS, KaKk W B TPOIUIOM TOAy, HEIOCTATOYHBIMHU MAaTeMaTUYECKUMU
YMEHUSIMU: YMEHHEM COCTaBIISITh M pellaTh ajredpanyeckue ypaBHEHUS,
MPaBUJIBHO OKPYIVIATh YHUCJIOBBIE 3HAYEHHs IMIOJIYYEHHOTO OTBETA HAa 4YTO
HE00X0MMO O0paTuTh BHUMaHHE OOYYaroIIMXCS W MEJaroroB IMpH MOATOTOBKE K
EI'D 2025 rona.

BBenenne B mpoBepsieMble 3JIEMEHTHI COAEPKaHUA 3adaHusd 28 MOHATUH
«MacCcoBast JOJISI TPUMECE», «BBIXO IMMPOAYKTAy» CACHAIN PEIICHUE TAHHOW 3a/1a4n
CJIOKHBIM JIJI1 MHOTHX 3K3aMEHYEMBIX.

IIpumep 3aganus 28.
Boruncnure 0o6beM rasa (H.y.), MOJYy4EHHOTO ¢ BbIxogoM 90% mpu CXUTaHUM B
kucnopoze 19,2 r cynshuna meau (11). (3anummre 4uciao ¢ TOYHOCTHIO JI0 1EJIbIX)

BBeneHne MONMONHUTENBHBIX 3JEMEHTOB B pacuerax cpa3y YCIOXKHUIU
3aa4dy ISl SK3aMEHYEMbIX CO CPEIHUM M HM3KUM YPOBHEM IMOJTOTOBKH. 3ajada
28 (B 2025 roay 3agaHue NOBBIIIEHHOTO YPOBHS CIOKHOCTH) MOXET UMETh YikKe 3
YCIIO)KHEHUS: TPUMECH, BbIX0J1 peakiuu U (B 2024 ) — u30bITOK / HEJOCTATOK.

ITpu moaroroBke k EI'D 2025 roma HeoOxommMo oOpaTUTh BHUMAaHHWE HA
W3MCHCHUS, KOTOPBbIC TIPOW3OIUIM B TIPOBEPSAEMBIX D3JIEMEHTaX COJEPKaHUs
HeKoTOpbIX 3afanuii KM (cM. BbIIre).

B uwactu 2 KHUM »sk3amenarmonHoir pabotrsl 2025 roma copepxkarcs 6
3aJJaHUNl BBICOKOTO YPOBHSI CJIOXKHOCTU. 3aJaHusi C pPa3BEPHYTHIM OTBETOM
MpeIyCMaTPpUBAIOT KOMILUIEKCHYIO MPOBEPKY YCBOEHHUS Ha YIUIyOJIGHHOM YPOBHE
HECKOJIbKMX (IByX U 0oJyiee) DJIEMEHTOB COJEpXKaHUS U3  Pa3IMYHBIX
CoJIepKaTCIbHBIX OJIOKOB.

Crnenyer OTMETUTH, 4TO FK3aMeHyeMble B 2024 roqy Bce 3aJaHUs 4acTu 2,
Kpome 3a/1anus 34, BBINOJHUIIU C PE3YJIbTaTaMU BBIILE YPOBHS YCBOSHHUS.
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3aganus 29 u 30 oObeAMHEHBI OJHUM HAOOPOM BEIIECTB, U3 KOTOPBIX
DK3aMEHYEMbI€ JOJDKHBI BBIOPATh pEAareHThbl Uil peali3aldd  YCIOBHM 3THX
3ananuii. Bropoit roa B hopmynupoBku yciaouid 3aganuii 29 u 30 (30 u 31 B 2021
rojly) BKJIIOYEHbl YTOYHEHHUS, OrPaHUYMBAIOLIME BapUATUBHOCTh XHWMHYECKHX
peakumii, KOTOpbIE MOXKHO COCTAaBUTh M3 IPEIJIOKEHHOIO MEPEYHs BELIECTB. JTU
YTOYHEHHUsS] KOHKPETH3UPYIOT TMPU3HAKM TNPOTEKaHUs peakuumd (WM Hx
OTCYTCTBHE), COCTaB, KJIAacC/TPYITy BEUIECTBA, BCTYIMAOWIEIO B PEAKIUIO WU
oOpasymolerocs B pe3yjbTaTe He€, U Ap. DTH ONOJIHUTENbHbIE YCIOBUS JOJKHBI
ObITh YYTEHbl NpU BbIOOpE BEUIECTB. 3a MPaBWIbHBIM BBHIOOP BEIIECTB U
COCTaBJICHUE MOJIEKYJIIPHOTO YPAaBHEHUS UX B3aWMOJCWCTBHSI BBICTABISETCS OJMH
0aJu1, a 32 MPaBUIJIBHOE OTPAKEHUE CYIIHOCTH MPOTEKAIOIIEH PeaKuu ¢ TOMOIIbIO
ANIEKTpOHHOrO Oamanca (29) wim cocraBieHUss HWOHHBIX YypaBHeHuil (30)
BBICTABJIACTCS BTOPOI (MaKCUMAaJIbHBIN) Oasi.

Ipumep 3axanmii 29-30.

Jns BeimonHeHus 3aganui 29, 30 HCONB3YUTE CIAEAYIOMINI IEPEUYCHb BEIIECTB:
cylnb(uT Oapusi, THIAPOKCU HATPUS, IEPMAHTAHAT HATPUS, CEPHASI KUCTIOTA,
HUTPUT HATPUS, THAPOKApOOHAT MarHus. JlomycTUMO HUCTIOIB30BaHUE BOIHBIX
pacTBOpPOB BEMIECTB.

29. U3 npennoXeHHOTO TIEPeYHS BBIOCPHTE BEIIECTBA, OKHUCIHUTEIIBHO-
BOCCTAHOBHUTEIbHAS PEAKIU MEXIy KOTOPBIMH IIPOTEKaeT C 00pa3oBaHHEM
OeCIBETHOTO pacTBopa, 00pa3oBaHUs OCajKa IMPU ITOM HE MPOUCXOAUT. B oTBeTe
3aMMIIATEe ypPaBHECHUE TOJBKO OAHOW W3  BO3MOXKHBIX  OKHCIUTCIBHO-
BOCCTAHOBUTEIBHBIX PEaKIUA C ydacTHeM BBIOpaHHBIX BemecTB. CocTaBbTe
AJICKTPOHHBIN OallaHC, YKAKUTE OKUCIIUTENh U BOCCTAHOBUTEIb.

30. U3 mpennokeHHOTO TMepedyHs BBHIOEPUTE JiBa BEIIECTBA, MEXKIY KOTOPBIMH
BO3MOYKHA PEAKIMsi HOHHOTO 0OMeHa, MpOoTeKaromas ¢ BeljaeneHneM ra3a. Ocajka




Opyu 3TOM He oOpasyercd. 3anuiIuTe MOJEKYJSPHOE, MOJIHOE U COKpAIIEHHOE
MOHHOE YPaBHEHUS PEaKlUii C yYaCTHEM BHIOPAHHBIX BEIIECTB.

CHmxeHHe pe3ysbTaToB BBIMOIHEHUS 3a7aHusl 30 mMpou301LI0 TOTOMY, YTO
MHOTHE K3aMEHyeMbIe, BEIOUpast I peakud HOHHOTO 0OMeHa Cyab(puT 6apus u
CEPHYIO KUCJIOTY, HE YWJIH 00pa3oBaHue ocaaka cyibdara oapus.

3amanre 31 OpPHEHTHPOBAHO HA TMPOBEPKY COPOPMHUPOBAHHOCTH YMEHUS
MOATBEPKJATh CYIIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXIYy BELIECTBAMHU
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB ITyTEM COCTABJICHUS YpPaBHEHHIA
COOTBETCTBYIOIIMX PEAKIMil. OTOMY 3aJaHUI0 OTBEIEHA POJb «MBICIIEHHOTO
sKcriepuMeHTa». Ero yciioBue, kak 00bIYHO, OBLIIO MPEIoAKEHO B (hOpMe ONMHCAHUS
MOCJIEZIOBATEILHOCTH XMUMHUYECKUX TpeBpanieHuil. [lanHoe 3amanue TpeOyer
OT DK3aMEHYEMBIX YMEHHUS ONpPEACIIUTh NPOAYKTHl PEAKLUI, YUUTHIBATh YCIOBUS
U TPU3HAKK TMPOTEKaHWs] pEaKLUid, KOTOPbIE OINHCAaHbl B YCIOBUSAX 3aJaHH.
MIMeHHO HE0CTaTOYHOE BHUMAaHKME KO BCEM aclEKTaM YCJIOBHUS 33aJaHuUs 3a4acTyIO
ABJIIETCS. NPUYMHOM TOTO, YTO MOJMYYUTh MAKCUMAJIbHBIA Oajul 3a BBINOJHEHHE
3aJJaHuUs YJJAeTCsl HE BCEM DK3aMEHYEMBIM.

dopmaT NpeabsBICHUS 3alaHUi BBICOKOTO YpOBHS cl0xkHOCTU B 2024 romy
HE M3MEHWICS N0 CPAaBHEHHUIO C NMPEABIIYIIMMHU TOJaMu M He u3MeHuTcs B 2025
roay.

[ToaTOMy, Kak ¥ B HPEBIAYLIUE IOJbl, COCTAaBICHUE Pa3BEPHYTOrO OTBETA
Ha 3aJlaHusl BBICOKOTO YPOBHS CJIOKHOCTU TpeOyeT OT 00ydYaroIIMXCsl ITyOOKOro
aHanu3a ycinoBus 3ananus. llocimenyromiee BbICTpaMBaHUE 3JIEMEHTOB OTBETA
OyZeT HampsMyl0 3aBHCETh OT TOTO, HACKOJIbKO YETKO BBIMYCKHHMK MOHSUI, KaKUe
HNOHATHSA, (OPMYJIbI, YpaBHEHHUS peakUuMd U B KaKOM MOCIIEAOBATEIbHOCTU OH
Oyder WucCmonb30BaTh JMJIs pelieHus pacdy€THbix 3agad. Cremgyer oOpaTUThH
BHHMAaHHE Ha TO, YTO MpH O(POPMIEHUHN Pa3BEPHYTOrO0 OTBETA MPH PEIICHUHU 3a7a4
(33, 34) HeoOXomuMO yKa3bIBaTh Pa3MEPHOCTh (UBNYCCKHX  BEIUYHH,
UCIIOJIb3YEMBIX B MPOLIECCE PEIICHMs 3a/layd, TLIATEIbHO OTCIEKUBATH JIOTHKY
pacCcyXJeHUW M COOTBETCTBHE WX YCJIOBUIO 3amaHusi. OOydyasi IIKOJBHUKOB
npuémMam paboThl C Pa3IMYHBIMKU TUIIAMH KOHTPOJUPYIOMIMX 3aJaHui (C KpaTKUM
OTBETOM U Pa3BEPHYTHIM OTBETOM), HEOOXOAMMO JOOUBATHCS MOHUMAHHUS TOTO,
YTO YCHEIIHOE BBINOJHEHUE JIOO0r0 3aJaHusl HEBO3MOXXHO 0€3 TIIATEIbHOTO
aHalM3a €ro YCJIOBHSI M BbIOOpa aJCKBATHOW TOCIEIOBATEIBHOCTU JCHCTBUM.
OMHOBPEMEHHO Ba)XXHbIM CTAaHOBUTCSA (HOpMHUpOBaHHE y OOYHYaIOIIUXCS YMEHUS
pPalMOHAIIBHO MCIOJIB30BAaTh BPEMsI, OTBEAEHHOE HA BBINOJHEHUE MPOBEPOYHOM
paboTel ¢  OONBIIMM  KOJMYECTBOM  3aJaHUM, KaKOBOM M  SBISCTCS
sK3ameHalmoHHas padota EI'D.

IIpy DOArOTOBKE K SK3aMEHY BBITYCKHUKOB CO CpPEIHUM YpPOBHEM
NOATOTOBKM  HEOOXOAMMO  MpeXxAe  BCero  oOpaTuTh  BHUMaHUE  Ha
c(hOpMHUPOBAHHOCTh Y HUX 0A30BBIX 3HAHUN MO TIpeaAMeTY. C 3TOM 1eIbI0 TT0JIE3HO
MPOBECTH CTapTOBOE TECTUPOBAHUE [UIsl BBISABICHUS NPOOEIOB B 3HAHUAX
oOy4Jaronmxcs, AJi Y4ero MOXHO MCIOJIb30BaTh UTOTOBBIE TECTHI IO KypCY XHUMHH
9 kiacca, a Takke 3aganus oTKpeiToro 6anka OI'D u EI'D. 3arem 1enecoobpa3Ho
COBMECTHO C 00YyYarOUMMHUCSA COCTaBUTh MHAMBUIYAJIbHBIE MJIaHBI UX MOJTOTOBKH



K 3k3aMmeHy. [Ipu 3ToM BakHO 0OpaTUTh BHUMAHUE HA TO, KAKOW TEOPETHUECKHI
MaTepual MO BEAYIIUM pa3feliaM U TeMaM Kypca XMMHUU OCHOBHOM LIKOJBI, B
OCOOCHHOCTH MO T€M, TJe OBbUTM BBIABICHBI HEAOCTATOYHO NPOYHBIC 3HAHMUS,
00y4aroIuecs TOJKHBI CAaMOCTOSITEIBHO TOBTOPUTH U CHCTEMATHU3HPOBATh.

JUiss  opraHM3anuu  CaMOCTOATEIBbHOM  palOThl  y4YWTENb  JIOJDKEH
PEKOMEHIOBATh 00YyJaroIMMCsT HEOOXOIUMBbIE YUYCOHUKH, MTOCOOUS, CIIPaBOYHBIN
Matepuan. Ilo mepe Toro kKak ywaniugecss NpPOABUTAIOTCA B CBOEH padore 1o
CUCTEMATU3ALMN TEOPETUUYECKOIO0 MaTepuania, CIeayeT MPOBOJUTh TEMATUYECKUI
KOHTPOJIb 3HAHUM, WCIONB3Ysl NPU ITOM KAaK TPAAULMOHHBIE, TaK U TECTOBBIE
TEMaTUYeCKHe KOHTPOJbHbIE paboThl. Ha 3TOM »Tame odeHb BaxkHa paboTa Mo
aHaNMu3y OMMOOK, KOTOpBIE JOMYCKAIOT y4yalluecs MPH BHIMOJHEHUU 3aJlaHui, U
BBISICHEHHUIO TIPUYWH 3TUX olMO0K. Kak mokas3biBaeT nMpakThKa, OMKUOKH 3a4acTyIO
JONyCKAlOTCAd MO TPUYMHE HEJOCTaTOYHOTO (IOpOI0 B KOpPHE HEBEPHOIO)
NOHUMAHUsl YCJIOBUS 3aJaHUsl U HEYMEHHUsS €ro IpoaHanu3upoBath. [loaTomy
OYEHb BAKHO OOCYAUTH C 00YUYaIOIIUMHUCS CIETYIOIINE BOMPOCHL: O Y4EM TOBOPHUTCS
B YCJIOBHHM 33/IaHMs], KAKOW TEOPETUUYECKU MaTepuang HEOOXOJMMO MCIHOJIb30BaTh
JUISL €r0 BBINOJHEHUS, KAKUE OTIOPHBIE 3HAHUS MMOMOTYT IPH MOUCKE OTBETA U IO
KaKUM KpUTEpUsM OyJleT BBIOMpAThCSA 3TOT OTBET M3 NMPUBEIEHHBIX B YCIOBUHU
BapUaHTOB OTBeTa. [IpyU BBIMOJHEHWM 3aJaHUsS CIENYET TaKXe OpPUEHTHUPOBATh
oOy4Jaronmxcss Ha 00s13aTE€IbHYI0 MPOBEPKY KaXKJIOTO M3 BAPUAHTOB OTBETa Ha
IpEIMET €r0 COOTBETCTBUS BHIOPAHHBIM KPUTEPUSIM.

OO6mmit pe3ynbTar BblONHEHUS Bcex 3ananuii KHMIM cBugetenbcTByeT o
TOM, 4YTO OOJIbLIOE 3HAYEHHUE JJIsi YCHEIIHOTO BBINOJHEHUU 3a/laHui HMEET
ypOBeHb C(HOPMUPOBAHHOCTH HE TOJIBKO MPEAMETHBIX INIAHUPYEMBIX PE3YJIbTaTOB,
HO U METaIlpeIMETHBIX, OCHOBY KOTOPBIX COCTABJIIOT yHHBEpCaJIbHbIC YUEOHbIE
neicTBrs. VIMEHHO BIlaJlecHHE IIOCIEIHMMM TO3BOJISIET OCYLIECTBIATh ITOMCK
HE00X0AMMOW MH(POPMALIMH, U3BJIEKATh €€ U3 YCIIOBUA 3aJaHusl, aHAJIU3UPOBATH,
npeoOpa3oBbiBaTh HMHPOPMALMIO B HYXHYHO (GOpMYy B COOTBETCTBUU C
TpeOOBAHMSIMU, BBICTPAUBATHh UHIMBHUIyaIbHBIA aJTOPUTM PEILIEHUS.

HeBbinonHeHWEe  OTAENBbHBIX  3aJaHUM  DK3aMEHAIMOHHOIO  BapHUaHTa
HK3aMEHYEMbIMH BBICOKOTO YpPOBHSI MOJATOTOBKH, INIABHBIM OOpa3oM, CBSI3aHbI C
HECUCTEMAaTUYECKUMH  OUIMOKaMH,  KOTOpbIE,  BO3MOXHO,  OOYCJIOBIJIEHBI
HEJIOOLEHKOW CIIOHOCTH 3aJlaHui, HEBHUMATEIbHOCTHIO MPU YTEHUU YCIOBUS,
OTCYTCTBHEM 3allUCH HEKOTOPbIX YpaBHEHUH peakuui, HEOOXOIUMBIX I
BBINIOJIHEHHS 3aJlaHUsl, WM HENPONMCBhIBAaHUEM pelleHus 3ananuid. Kak npasuo,
JIOTTyCKaeMbI€ TPH 5TOM OIMMOKA HWMEIOT HEMPOTHO3ZUPYEMBIH W CIIyYalHBINA
XapakTep.

[ToaTOMy ©OpH MOATOTOBKE K 3K3aMEHY JAHHOW TIpyNIlE€ BBITYCKHUKOB
HEOOXO0MMO PEKOMEHI0BaTh ClIeaTh MPaBUIIOM (PUKCALIMIO BCEX ATANOB PEILICHUS
3aJlaHdl, YTO TMO3BOJISIET CHU3UTH BEPOSITHOCTH CIyYalHBIX OLIMOOK 3a CYeT
BO3MOXHOCTH  CAMOKOHTPOJIA IPAaBWIBHOCTH PEUIEHUSA HOK3aMEHAIMOHHOTO
BApHUAHTA HA 3TAale MPOBEPKU OTBETOB.

[Ipu moAroToBke K 3K3aMeHY OOy4YaromMMCS HEOOXOJMMO YYMTHIBATH U
PEKOMEHI0BaHHbIE BPEMEHHbIE PAMKH 715l BBIMOJHEHUS! OT/I€IbHbIX 3aIaHHI:

‘ YPOBEHB CII0KHOCTH ‘ Pexomennyemoe BpeMms Ha | 3aganue




ba3oBrrii 2-3 MUH.

I {oBBINIIEHHBIH 5-7 muH.

Bricokuit 10-15 muH.

NmenHo k Takoi ckopocTH BeIMoJHEeHUS 3a1annii KIMIMoB u HeoO6xo1umMo
CTPEMUTHLCS B X0JI€ MHTEHCUBHOM MOATOTOBKH K EI'D.

PexkoMeHIanuM 1O COBEPLIICHCTBOBAHWIO OPraHM3allMM M METOAUKH
npenofgaBanusa XxuMuu B OpioBckoil 00JacTM Ha OCHOBe BbISIBJICHHBIX
TUIMYHBIX 3aTPyAHEHUH M OIINOOK

1. PexoMeHAaluM 10 COBEPLHICHCTBOBAHUIO IPENOJABAHMA Yy4eOHOIO
npeaMera «XHMHUsSD> BCeM 00y4al0muMCs

Pyrxosooumensam OO:

— peanu30BbIBaTh MNPHUHLMIBI JIUPPEPEHIIMPOBAHHOIO OOYYEHHs, CO3]aBaTh
npO(HIIbHBIE KJIACCHI U TPYIIIBI C U3yYEHHEM XMMUHU Ha yTiyOJIEHHOM YPOBHE;

— BBIACNATH JIOMOJIHUTEIbHBIC Yachl HA HU3YYEHHUE XUMHUM B BHUJIEC DJICKTUBHBIX
npeaMeToB, (aKyJbTaTUBHBIX KYpPCOB, OPraHU30BBIBATH JJIA HYKIAFOLTUXCS
oOyyJarommxcsi *HANBUTyalbHbIE 00pa30BaTEIbHbIE MAPIIPYTHI.

Yyumenam xumuu

— TMPU COCTABJICHUU pabodeil mporpaMmbl, TEMATHYECKOrO IUIAHUPOBAHUS
YBEJIMUUTh BpPEMsI Ha PEIICHHE PACUYETHBIX 3a/lad W BBINOJIHEHUE 3aJlaHhi Ha
YCTAHOBJICHUE B3aMMOCBS3U PA3JIMYHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB U
OpPraHUYECKUX  COCAMHEHUW, YAeNsATh OOJbIIE BHUMAHUS  COCTABJICHUIO
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIU, TPOTEKAIOIINX C HEOPTraHUYECKUMU
U OPraHUYeCKUMH COCAMHECHHUSIMH C YUETOM Pa3IUYHOM CpeJbl, YIASIUTh 0co00e
BHUMAaHUE IUJIJAHUPOBAHUIO W  MPOBEACHUIO YYEHHUUYECKOTO XUMHYECKOTO
AKCIIEPUMEHTA;

— Ha 3aKJIIOYMTEIBLHOM 3Tane OOy4YeHUs: XUMHH 0c000€ BHUMAaHHUE YNENATh
OpraHU3allid CUCTEMATUYECKOr0 MOBTOPEHUS U 0000IIeHUsT HanboJiee 3HaYuMbIX
W TPYIHBIX [JI1 Yy4YallUXCS DJIEMEHTOB COJEpKaHUs, U, TMPEXKIe BCETO,
OCOOEHHOCTH COCTaBa M CTPOCHHUS HEOPTaHMYECKUX U OPTraHUYECKUX BEIIECTB,
3aBUCUMOCTH XUMHUYECKUX CBOMCTB BEIIECTB OT HX CTPOCHHS, OCOOCHHOCTH
MPOTEKAHMsSI TPOLIECCOB THUIIPOJIM3A COJIEM M BJIEKTPOJU3a PpPacTBOPOB COJIEH,
KHUCJIOT W UIEJOYEH, OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIM  PEaKIUsM,
F€HETUYECKUM CBSI35IM HEOPTraHUYECKUX U OPraHUYECKUX COCIMHEHUH, PeakiusaM
JUCTIPONOPILIMOHUPOBAHUS B HEOPTraHUYECKOW XMMHH, YCIOBUSAM MPOTEKAHUA U
criocobam KiacCu(UKAIUU XUMUYECKUX PEAKIIHiA;

— WCTOJB30BaTh BO3MOXKHOCTh IIIKOJIBHOTO Kypca XHUMHU OpPTaHU30BHIBATH
YAaCTUYHO-TIOMCKOBYIO M HCCIIEOBATENIbCKYIO NESITEIBHOCTh OOYYarOIIMXCs, TaK
KaK JIOTHKA TIOCTPOCHUS Kypca MO3BOJISIET MOCTOSHHO MOBTOPSITH MPUMEHHUTEIEHO
K KOHKPETHBIM BEIIeCTBAM HEKOTOPHIC OCHOBHBIE TMOHATHA. TakuM oOpa3oMm, y
yqamuxcst GOpMUPYIOTCS] YMEHHS IPUMEHSTH PaHee TOJyUYCHHbBIE 3HAHMS B HOBBIX
YCIIOBHUSIX;

— pa3BHBATh y YUYalIUXCsl JIOTHYECKOE MBIIUICHUE, C UCTIOJb30BAaHUEM Ha ypOKax
3a/IaHUI Ha CpaBHEHHE, 0000IICHUE, IO AHAJIIOTUU U JPYTHUE;




— B TIpolecce YYeOHbIX 3aHATUN IUIAHUPOBaTh HE TOJBKO MOBTOPEHHUE
TEOPETHUYECKUX BONPOCOB, HO U NPAKTUYECKYIO OTPAdOTKYy H3y4aeMOIo
MaTepuana;

— HEOOXOJIUMO U3MEHATH (POPMBI TEKYIEro, BHYTPEHHEIO KOHTPOJIS, aKTHBHEE
WCIIOJIB30BaTh TECTOBBIM KOHTPOJb, OPUEHTHPYSICh Ha CTPYKTypy 3amanuil KMIM
EI'D. Cucremarnuecku oOydaTh LIKOJIBHUKOB IpHEMaM paboOThl C pazIU4HbIMU
TUIIAMHA KOHTPOJIMPYIOIIMX 33JaHUM, AQHAJIOTMYHBIX 3aJaHHUSIM KOHTPOJIBHO-
U3MEpPUTENBHBIX MarepuanoB EI'D, yuyuTe X BHUMATEIBbHO YUTATh MHCTPYKIIMIO,
cOOJII01aTh NOCIIEA0BATENBHOCTD JEUCTBUI MPU BBINIOJHEHUH 33]1aHUN;

— HUCIOJIB30BaTh B CUCTEME KOHTPOJS NPAKTUKO-OPUEHTHPOBAHHBIE 3aJaHMs, a
TaK)Ke 3a/1aHUs, TPEOYIOIME KOMILJIEKCHOTO MPUMEHEHUs 3HAHUN W3 pa3iIMyuHbIX
pas3lenoB Kypca XMMHUM W JIPYIMX HPEIMETOB €CTECTBEHHO-MATEMaTH4ECKOrO
nukia. Tak Kak, COIVIaCHO aHaju3y pe3ysbTaroB Mo Xumuu B 2024 rogy, HU3KUN
ypoBeHb 0a30BOMl MaTeMaTH4eCKOW IOJArOTOBKM B KOMILJIEKCE C HEYMEHHUEM
IIPOBOAUTH NPOCTEMIIME PACCYKICHHS HE IO3BOJIMIM MHOTMM YYaCTHUKaM
’K3aMeHa MOJIyYUTh 00Jiee BBICOKHE PE3YJIbTAaThl, B YACTHOCTH P PEILICHUH 3a]1a4
BTOPOM YaCTH;

— BHEJIIPSITh B MPAKTUKY OOy4eHHs Takue (POpMbI OpraHu3aldd 00pa3oBaTeIbHON
NEATEIPHOCTH M METOAbl  OOy4YeHHUs, KOTOpble OPHEHTHPOBAaHbI  Ha
CaMOCTOATENbHYIO JICSITENIbBHOCTh OOy4Yaromuxcs, Ha (POpPMUPOBAHUE YMEHHUS
MPUMEHSTh 3HAHUSI B 3HAKOMOW Y H3MEHEHHOMN CUTYyalluu;

— YBEJIMYMBATH B y4€OHOM MPOLECCE JOIK0 TBOPYECKHUX 3aJaHUM, TPEOYHOIIMX
IIEPEHOCA aJIrOpUTMa JIEUCTBUI B HOBBIE HECTAHJAPTHBIC CUTYALINH;

— yuuthiBas coaepxxkanue KHWUM EI'D, uenecooOpa3Ho IIMpe HCIONIb30BATh
IIPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUs U 3aJaHUS HA KOMIUIEKCHOE NMPUMEHEHUE
3HAHUU U3 PA3IMYHBIX Pa3JIeiIOB Kypca XUMHUH;

— JUIsl TIOBBIMICHUS 3(P(HEKTUBHOCTH TOJATOTOBKHU BBITYCKHUKOB K EI'D mo xumun
HEO0OXOMMO aKIEHTUPOBATh HA 3aHATUAX BHUMAHUE HA BOMPOCAX, CBSI3AaHHBIX C
METOJIMKOU OLICHUBaHUS OTBETOB. 310 ITO3BOJIUT BBIITY CKHUKAM
aJITOPUTMHU3UPOBATH CBOM OTBET, CAEIATh €ro MPEACIbHO YETKHUM U, TEM CaMbIM,
MOBBICUTH BEPOSITHOCTh MOJIyYEHUS] MaKCUMaJIbHOTO 0aia;

— BaXKHEWILIMM yYMEHUEM, KOTOPOE€ BBITYCKHUKY HYKHO MPOSBUTh HA SK3aMEHE —
yMEHUE OpPraHu30BBIBaTH CBOE BpeMda. [lodTomMy HEOOXOIMMO TMPOBECTH C
BBIITYCKHUKAMH  HECKOJBKO 3aHSTHH, TMOCBSAIICHHBIX OTpaboTkKe y4eOHO-
OpraHU3alMOHHBIX YMEHUN;

— PEKOMEH10BaTh 00yYaroUMMCsl Y4aCTBOBATh B pabOTEe NUCTaHLMOHHBIX KyPCOB,
B TOM umucie oprann3oBaHHbix bY OO JIIO «POy;

— opranus3oBaTh pabory oOyuaromuxcs ¢ OTKpbIThIM OankoMm 3amanuii EI'D mo
xumun Ha caiite ®UIIN (http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege);

— peryJsipHO 3HAKOMUTbCA C y4eOHO-METOJAWYECKMMH MaTepHajllaMd |
MeTtoandeckumMu pekomenaanusamu OUIIN;

— UCIIOJBL30BaTh B paboTe ¢ 0OyyarOIMMUCA y4eOHBbIE MOCOOUS MO XUMHHU TIO
noarotoske k EI'D, mybnukyembie GUIIN.



2. PexomeHgamum Mo oOpraHu3anun JAuP@epeHMPOBAHHOIO 00y4YeHUs
IIKOJLHUKOB ¢ PA3HBIMH YPOBHSIMM IPeIMETHOI MOATOTOBKH

B cBsi3u ¢ tem, uro B GonbmimHcTBE OO 00yueHHEe XUMUU OPraHHW30BaHO B
10-11 kmaccax mpw MHUHHMAJIBHOM KOJIHYeCTBe 4acoB (1-2 dWaca B Hemenio),
oOy4JarorumMcst TpedyeTcst OoJbIas caMoCTOATeNbHAs padoTa MO YIIIyOJICHHUIO H
pacIIMpeHUIO CBOMX 3HAHUN U OTPabOTKE HEOOXOAUMBIX YMeHUM. Vcnonp30Banne
ydeOHHKa 0a30BOTO YpOBHS HE SBJSETCS ONTUMAJIbHBIM CPEICTBOM IS
noaroroBku kK EID. HeobXxoauMo ucCmojb30BaHWE Y4YEOHBIX IMMOCOOHH,
AJIEKTPOHHBIX PECYPCOB, B KOTOPHIX MaTepHall U3JI0KEH Ha YIIIyOJIEHHOM YPOBHE.
Tonbko mNpHU TakOM TOAXOJE COXPAaHSETCS BO3MOXKHOCTH C(OPMHUPOBATH
CEphE3HBIM  (PYHITAMEHT XUMHUYECKHUX 3HAHUM, KOTOpPHIH HEOOXOauM IS
KaueCTBEHHOM MOArOTOBKU MIKOJBHUKOB K EI'D.

BakHO mOHMMAaTh, UTO PE3YIBTATHI SK3aMEHYEMbBIX OMPEAEISAIOTCS MHOTUMU
dbakTtopamu. OgHUM W3 HUX SBISETCS HWHIWBHAyallbHash cUCTeMa palbOThl C
oOyuarommmcsi, TaHupytomumMm caaBate EI'D. Tonabko cUCTEMHOE H3y4YEHHE
MaTepraia, IMpeayCMaTPUBAIOLIEE ITO3HAHWE 3aKOHOMEPHOCTEW W TNPHUHIIUIIOB
B3aMMO/ICHCTBUS BEIIECTB, B COBOKYMHOCTH C ()OPMUPOBAHUEM YMEHUSI MBICIUTD
HEIIA0JIOHHO TIPU PEIICHUW 3aJaHUi SBJISIETCS TJIABHBIM 3aJlOTOM ycIiexa B
MIOATOTOBKE K DK3aMEHY.

[Ipu moAroToBKe K 3K3aMEHY HEOOXOAMMO YUYHUTHIBATh UMEIOIIHICS 00BheM
3HaHUM ¥ yMeHu# oOydaronuxcs. Ecnu mist oOydaronmxcsi ¢ BHICOKUM YPOBHEM
MOJATOTOBKM HEOOXOJMMO BBITIOJHATH 3aJaHus, IPU KOHCTPYUPOBAHUU KOTOPHIX
YCUJIEHA JIESITEIBbHOCTHAs M MPAKTUKO-OPUEHTUPOBAHHAS COCTABISIIONIAA UX
comepkanusi. Takol MOAXOJ  TMO3BOJUT  yCWINTh U epeHIrupyromyo
CIIOCOOHOCTh JK3aMEHAIIMOHHOW MOJENH, TaK Kak TpeOyeT OT oOydaronuxcs
MOCJIEAOBATEIBHOTO BBIMOJHEHUS! HECKOJIBKUX MBICIUTEIbHBIX OINEpaluii ¢
OMOpOi Ha MOHUMAHWE NPUYUHHO-CIIEJICTBEHHBIX CBSA3€H, yMEHUH 00001maTh
3HAHUS, IPUMEHSTH KIIIOUEBbIC TTOHATHUS U JIP.

Jlns oOydaromuxcs co ciadbIM 3HAHMEM MpeIMeTa OJHUM U3 BO3MOYKHBIX
HalpaBJICHU B pEIICHUU MPOoOJeMbl HHU3KOTO YPOBHS TMOATOTOBKU TMIPHU
MOATOTOBKE K JK3aMeHY sBJseTCs 0oJiee aKTUBHOE UCIOJIb30BAaHUE TaKHX
3a/IaHUH, B KOTOPHIX TpeOyeTCs MUCHhbMEHHO OCYILECTBUTD Psijfi 0a30BbIX JIEUCTBUMN
C HEOOJBUIMM KOJUYECTBOM OOBEKTOB (ABYMSI-TpPEMs): OINPEIAEIUTh CTENEHb
OKHUCIICHHUS, 1aTh XapaKTEepPUCTHUKY XUMHUUYECKUM CBOMCTBAM BEILIECTBA, COCTABUTh
ypaBHEHUSI PpEAKIUH, MPOU3BECTH MPOCTEHIIME pacueThl Mo QopMynaMm u
YpPaBHEHUSIM U JIp.

[Ipu moaroToBKe K 3K3aMeHy it OOYyYaromIuXcsl ¢ YIOBJIETBOPUTEIHLHOM
MOATOTOBKOM I11€JIECO00Pa3HO MCIOJIb30BaTh 3a/IaHMsI, B KOTOPBIX IJISl PEIICHUS
TpeOyeTcs  TOCIEIOBATEIbHOE  BBITIOJHEHWE  HECKONBKUX  (TPEX-UETHIPEX)
MBICIIUTEJIBHBIX ONEpalyii, B TOM YHCJIE OCHOBBIBAIOIIMXCS HA BJIAJACHUU
3HAHUSMHM W3 Pa3HBIX TEMAaTHYECKUX pa3jeiaoB. Hampumep, 3TO MOXeT OBbITh
3aJlaHie, B KOTOPOM, HCIIOJIb3ysl TEpeYeHb BEIIECTB, TPEOYeTCs COCTABUTh
YpaBHEHHSI BO3MOXKHBIX PEaKIMid MEXIy HUMH: KaK peakluii MOHHOTO OOMeEHa,
TaK U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, JJIs1 KOTOPBIX JOJDKHBI OBITh
COCTaBJICHBI AJICKTPOHHBIN OaJlaHC WJIM UOHHBIC YPaBHEHHUS.



OdeHp BaXXHO B IpOLECCe MOATOTOBKU K dK3aMEHY HCIIOJIb30BaTh 3aJIaHUs,
npeaycMarpuBaione padotry ¢ uHbopmanuen, MpencTaBICHHON B pa3IUYHON
dopme — cxema, Tabiula, pUCYHOK U Jp., C IOCAEAYIOIIMM OTBETOM Ha BOIPOCHI K
HEW.

Buecenne B »k3ameHauuMoOHHBIM BapuaHT 2025 TrOga  M3MEHEHMI
00513aTEeNIbHO MpEAIoaraeT MpoBEACHUE METOAMYECKONW paboThl, HarpaBJIEHHON
Ha U3JI0KEHHUE MOJX0A0B K (POPMUPOBAHUIO 3HAHUM M YMEHHH, BOCTPeOOBAaHHBIX
IIPU BBIIIOJIHEHUU HOBBIX 3a7aHuil. OcoO0ro BHUMAHHUS 3aCiIy>KUBAET pPa3bsiCHEHUE
METOJI0B pabOThl ¢ HH(pOpMaLMel, IPEACTaBICHHON B pa3InuHON popme.

IIpu opranusanuu oOydeHUss B 00pa30BATENIbHBIX OPraHU3ALMAX Ha Pa3HbIX
YPOBHSIX HEOOXOIMMO YYMTHIBaTh MHTEPECHl, CKJIOHHOCTH U MNOTpeOHOCTH
y4dalmxcs, CTPEMUThCS BBICTpaMBaThb WX WHIUBUAYaJIbHbIE 0O0pa30BaTEIbHBIC
TPAeKTOPHH, IIpesiaras NKOJIbHUKAM Pa3HOO0pa3HbIE JIEKTUBHbIE PEAMETHI.

PexoMeHanuu mo noaAroroBKe yuactHukoB EI'J k saxk3ameny

- 03HAKOMUTKCA C Koaupukaropom u cnenudukamnmeit (JOKyMEeHTbI TIOCTYITHBI Ha
caiite ®UIIN);

- BCLIOMHUTbH TEOpHI0. J[JIT 3TOro MOTYT MPUTOIUTHCS YU4EOHUKU TPOPUIHLHOTO
ypoBHs (0a30BbIi yPOBEHH HE MOJOWIET) WX CHEIUATN3NpOBaHHbIC M3nanus 2023
160 2024 roga BITYCKa;

- TPAKTUKOBATHhCS B PEIIEHWU TECTOBOM uacTu. [[is sToro wumeansbHO OyneT
npopaboTtath 3aaanus U3 OTKpeITor 6a3el GUIIN, a Taxke BapraHThl U3 COOPHUKOB
JUISL NOAroTOBKH K EI'O;

- pemaTh 3a/Jaud BBICOKOTO YPOBHSA CIOXHOCTH. be3 stux 6 3amaHuii He
MOJIy4uTCsl HAOpaTh JKelaeMblil BhICOKUI Oamn. Ecium 3agaun 2-i 9acTu BBI3BIBAIOT
CJIIO)KHOCTh, CMOTPHUTE TMOJAPOOHBIE OHJAWH pa3dopbl C OOBSCHEHUAMH XOJa
pelieHus;

- pa3oupath nemMoHcTparmonHbie BapuadThl 2023 u 2024 roga (oHM OJM3KU IO
(dopmMary u CTpyKType).

Ecm B 9 kimacce Bbl yxe cpaBanmu OI'D mo XuMuM, TO 3HAETe, Kakou
3amMevaTeIbHOM IIMaprajkol MOXKET cTaTh Ui Bac Tabnauia MenaeneeBa u Tadauma
pactBopuMocTd. OO0s3aTeNbHO HCMONB3YyHUTE UHGOPMAIMIO, KOTOpass B HHX
XPaHUTCS, BEIb OHA MOYKET MIOMOYb B PEIICHUU MHOTHUX 33 aHUI.

He 3Haere ¢ yero Hauyath NOATOTOBKY — OIPEIEIIUTE CBOW YPOBEHb 3HAHWM,
pEelIUB JIEMOHCTPALIMOHHBIM BapUaHT MPOILIOrO0 roja U CBEPUB CBOM OTBETHI C
OOBSCHEHUSIMHU TIpernoaaBaTes. Takod MHUHHU-IK3aMEH IMOMOXKET TMOHSTh, KaKHe
TEMbl CTOUT TOBTOPSTH B MEPBYIO OYEPEAb M KAKUM 33JaHUSM, 3a/lauaM CTOUT
YIEIUTh MAKCUMYM BHUMaHUSI TIPU HOJITOTOBKE.

MeToau4ecKyr0  MOMOIIb  YYHMTEID WM Yy4YallUMCS 0OpPU  IOATOTOBKE
k EI'D MoryT okaszaTh Marepuainbl, pa3MmelleHHble Ha caiite PocoOpHam3opa u
obUIHAIBHOM HWH()OPMAIIMOHHOM TMOpTaje €IUHOI0 TOCYJapCTBEHHOrO AK3aMeHa
(www.ege.edu.ru) (tam B TiepBYyIO odepenb Mnyonukyercs uH@opmarus o EID,
KOTOpasi TaK WJIM MHAY€ MOKET KacaThCsl MHTEPECOB OYAYIIUX YUaCTHUKOB):



- JIOKYMEHTBI, €XErogHO ONpEACNAIOIINe CTPYKTYpY U  COJEp)KaHue
KM  EID (komudukarop DJIEMEHTOB COJICpKaHMUS, cnienuduKaIys
U JeMOHCTpanuoHHbIi Bapuant KUM);

- OTKPBITBIN cerMeHT DeepanbHOro OaHKa TECTOBBIX 3aJaHUM;

- AQHAJIUTUYECKHE OTYETHl O pe3yJbTaTaX 3K3aME€HAa M METOJMYECKHE MHChMa
MPOIILIBIX JIET;

- nepeyeHb Y4EOHBIX W3JIaHNMN, pa3pabOTaHHBIX CIICIUAJIMCTAMH
OUIIN nm pexkoMmenayembix @UIIN ns noarotoBku k EI'D.

Pexomenganum 1mno  y4eOHO-METOAUYECKOMY M  HMH(OPMALHOHHOMY
o0ecreyeHMI0 mpouecca 00y4eHus.

- Hcnonws3oBarh B OOy4eHHMHM, a Takke PEKOMEHJIOBAaTh YYalluMmcs s
CaMOCTOSTENIbHON paboThl yueOHbIC U UHBIE TTOCOOUS U MaTepualbl, pa3padOoTaHHbIE
cnennasmcramu OUIIN nimm pexkomennyemeie OUIIA g nmoaroroBkun k OI'D,
EI'D.

- ]I NOATOTOBKH y4alIuXcCs K BBIIOJHEHUIO 3aaHnii yacTe | u 2 BO3MOKHO
HCIIOJIb30BaHKE MOCOOUIN U MaTepUalioB, MOATOTOBICHHBIX ABTOPCKUM KOJIJIEKTHBOM
oz pykoBojacTBoM B.H. Jloponbskuna (u3narensctBo «Jlermon», Poctos-na Jlony).

- Beimmycknukam nponuisix Jier u yupexaenuit CIIO, HIIO, BIIO moxkHO
PEKOMEHI0BATh MOCEIICHUE OYHBIX W OYHO-3a0YHBIX KYypCOB IPHU By3ax 00JacTH.
BaxxHo opueHTHpOBaTh MX Ha YCWICHHE CaMOCTOSITEIbHOW pabOThl MO XUMUU
c UCIIOJIb30BaHUEM  OOpa30BaTENbHBIX  CaWTOB, OTKPBITHIX  CETMEHTOB
®denepanbHOr0 OaHKa TECTOBBIX 3aJaHUM, YYEOHBIX H3JaHUM, pa3pabOTaHHBIX
crietmanucramu OUIIN wnu pexkomenayembix @UIIN aisa moarorosku k EI'D.

- Ilpu mnoaroroBke BBHITYCKHUKOB K EI'D 1menecooOpa3HO HCIIOIB30BaTh
cnenytomue Internet-pecypcsl, oduiraibHbie CalThI:
http://MunoOpHayku.pd — oduuuaneHeiii cailtT MwuHoOpHayku Poccuiickoi
denepanum.
http://obrnadzor.gov.ru — odunmanereiii caiit denepanbHON CiTyKObI IO HAI30PY B
chepe 0Opa3oBaHUS U HAYKH.
http://fsu.edu.ru — opunmanpHeIN caiiT PeaepasbHOTO COBETA MO YYCOHHKAM.
http://www1.ege.edu.ru/ — odunuaneHelii WHPOPMANMOHHBIA TOPTAT EIUHOTO
rocyJapCTBEHHOTO 3K3aMEHa.
http://www.fipi.ru/ — ®enepanbHblii HWHCTUTYT TEIArOTHYECKUX H3MEPEHUIt
(OUIIN)

OOparute BHUMaHUE, 4TO HeoOxomaumbli MUHUMYM 2025 ronma mo XuMuH
coxpamnsiercs — Bcero 10 I1b (36 Th), a pekoMeH10BaHHBIIT MUHUMYM MUHOOpHAYKHU
st BY3oB — 12 I1b (39 Th).

Meroauct otaena
€CTECTBEHHOHAYYHBIX JTUCLUILINH: I'.B.llleBsxoBa


http://минобрнауки.рф/
http://obrnadzor.gov.ru/
http://fsu.edu.ru/
http://www1.ege.edu.ru/
http://www.fipi.ru/

