bromxeTHoe yupexxaenne OpioBcKoit o0nactu
JOTIOJIHUTENBHOTO TPO(ECCUOHATIEHOTO 00pa30BaHUs
«MHCTUTYT pa3BUTHUS 00pA30OBAHMSI

OTI[GH CCTCCTBCHHOHAYYHLIX TUCHUIIIINH

METOANYECKHUE PEKOMEH/JIALINUN
110 MOJAT0TOBKE 00y4AKIIUXCH K TOCYJAPCTBEHHOW UTOT0OBOM ATTECTAIlUU
(exmHOMY rocyaapcTtBeHHOMY 3k3ameny) no XUMHNHU
B 2025-2026 yueOHOM roay

Enunsiii rocynapctBennbiii sk3amen (EI'D) mpencrasnsier coboit dopmy
rOCYJapCTBEHHOW WTOTOBOM aTTECTallUM, MPOBOJAMMOM B IEISAX OMPEACIICHUS
COOTBETCTBUS PEe3yIbTAaTOB OCBOCHUS 00yJaronuMHCs OCHOBHBIX
o0pa3oBaTeIbHBIX MPOTPaMM CpeaHEero ooOimero oOpa3oBaHus TPEOOBAHUSIM
denepanbHOTO  TOCYIApCTBEHHOTO  00pa3oBaTelIbHOTO  CTaHIApTa  WIHU
oOpa3zoBareinbHOr0  craHgapra. Jligs  yKa3aHHBIX  1eJell  HUCMONb3YITCA
KOHTpPOJbHBIE u3MeputenbHble Marepuaisl (KWUM), npencramstonme coOoit
KOMIUIEKCHI 3aJJaHUI CTaHAapPTU3UPOBAHHOU (POPMBI.

EI'D npoBoautcs B coorBeTcTBUU ¢ DeaepanbHbM 3akOHOM OT 29.12.2012
Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit ®enepanun» u Ilopsakom
NPOBEJICHUsI TOCYJIApCTBEHHOM WTOrOBOM aTTecTanmuu 1Mo o0pa3oBaTeIbHBIM
nporpaMMaM CpelHero oOmero oO0pa3oBaHMs, YTBEPKAEHHBIM IPUKA30M
Munnpocsemennss Poccum u  PocoOpuamzopa ot 04.04.2023 No 233/552
(3apeructpupoad Muntoctom Poccun 15.05.2023 Ne 73314).

Conepxxanne KHWM EI'D ompenensercss Ha ocHOBe (GeaepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeHeTo olmiero oopa3oBaHuUs
(manee — ®I'OC) (npuka3 MunucrepctBa npocsemieHus: Poccuiickoii enepannu
or 12.08.2022 Ne 732 «O BHeceHMM U3MEHEHUW B  (QeaepaabHBbIil
rOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPT CPEJAHEro o0Iero oOpa3oBaHUS,
YTBEPKIEHHBIN TpuKa3oM MuHucTEepcTBa 00pa3oBaHUs W Hayku Poccuiickoi
®epneparuu ot 17.05.2012 Ne 413).

[Ipu pazpaborke KMM EI'D yuureiBaetcs coxaepxkanue (enepaibHOU
o0Opa3oBaTeIbHOM MPOrpaMMBbl  CpeAHEro o0mero oOpa3oBanust  (IpHKa3
MunuctepcrBa npoceienus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O06
yTBEpKIeHnn (enepanbHO 00pa30BaTEIBLHOW MPOTPaMMBbl CPEIHETO OOIIETO
oOpa3oBaHus (C UI3MEHEHUSIMH)).

Cornacno m. 6.3 cr. 12 ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3
«O0 o6pazoBanun B Poccuiickoit ®dexnepanuu» npu pa3pabOTKe OCHOBHOM
o01reo0pazoBaTeIbHOM pOrpaMMbl OpraHu3aluu, OCYILIECTBIISIIOLIKE
o0pa3oBaTeIbHYIO AESITEIBHOCTD MO0 UMEIONTUM TOCYIapCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeIbHBIM MpOTrpaMMaM Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero  oOmiero  oOpa3oBaHUsl, MPEAyCMAaTPUBAIOT  HEMOCPEICTBEHHOE
MIPUMEHEHHE MPU peain3aluu 00s13aTeIbHON YacTu 00pa30BaTeIbHOM MPOTrpaMMBbl
cpeaHero oOiero oopa3zoBanusi peaepalibHbIX pabOUYMX MPOrpaMM IO Y4EOHOMY
npeaMery «Xumusa» cormacHo m. 6.1 cr. 12 «comepxkaHue W IUTAHUPYEMBbIE
pe3yAbTaThI pa3pabOTaHHBIX o0pa3oBaTeIbHBIMU OpraHu3anusIMu



oOpa3oBaTelbHBIX MPOrpaMM [JOJDKHBI OBITh HE HUXKE COOTBETCTBYIOIIUX
CollepKaHUsI W IUJIAHUPYEMBIX  pe3yJbTaToB  (eepalibHbIX  OCHOBHBIX
0011e00pa30BaTEIbHBIX IPOTPAMM.

B tabmuue 1 «Coomseemcmeue 3adanuti KUM EI'D wkonvnot npoepamme»
cnenupUKAIMU KOHTPOJIbHBIX U3MEPUTEIbHBIX MAaTEepUaloB JUIsl MPOBEIECHUS B
2026 romy €IMHOTO TOCYAapCTBEHHOTO »JK3aMEHa 10 XHMHUU [PHUBEJICHA
unpopmarss o coorBerctBuu 3aganuii KMIM EI'D  ¢enepanbubiM  pabouum
porpamMmam.

JIM4HOCTHBIE  pe3yNbTaThl  OCBOECHHS  OCHOBHOW  0Opa3oBaTelIbHOM
nporpaMMmbl  oOydaromumucs (Ha ocHoBe wu3MeHEéHHoro B 2022 1. OI'OC)
OTPaXXalOT TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIECTBA; PACIIMPEHHUE KUZHECHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOLIECCE peaiu3allMi OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIbHOU jesTenbHOCTUH. [logpoOHas wuHQpopMaluss O JUYHOCTHBIX
pe3yibpTaTax OCBOCHHS OCHOBHOM 0Opa3zoBarenbHON mporpammbl mo ®I'OC 2012
I. WU TPEEMCTBEHHBIX JCTAIM3UPOBAHHBIX TPEOOBAHUAX K JIMYHOCTHBIM
pesynbrataMm B u3MeHéHHOM @OI'OC 2022 1. mnpuBeaeHa B pazgene 4
KoAuQUKaTOopa.

Brxmrouéaurle B KM  EI'D 3amaHuss  BBIBISIIOT  JOCTHIXKEHHUE
METalpeMETHBIX U NPEIMETHBIX  pEe3yJbTaTOB  OCBOEHUS  OCHOBHOM
o0Opa3oBaTeIbHOM MporpaMMBbl cpeiHero ooiiero oopazoBanus. [Ipu BeImoIHEHUN
3aJ]aHui, TIOMMMO TPEIMETHBIX 3HaHWM, YyMEHUH, HABBIKOB M CIIOCOOOB
MO03HABATEIBHOM J1€ITENbHOCTH, BOCTPEOOBAaHBI TAK)KE YHUBEPCAIbHbBIE yUeOHbIE
NO3HABATENIbHBIE, KOMMYHUKATUBHBIE U PETYJISTHUBHbIE (CaMOOpraHuzalusi H
CaMOKOHTPOJIb) ICHCTBUSI.

Ot60p conepxkanms 3anannii KM mis nposenenns EI'D o xumum B 2026
I. B LEJIOM OCYIIECTBISIIOT C COXPAaHEHHEM YCTAHOBOK, Ha OCHOBE KOTOPBIX
dbopMupoBaNKMCh SK3aMEHALIMOHHBIE MOJENIU MPEAbIAYyIINX JeT. B uucne stux
YCTAaHOBOK Hambojee BaXKHBIMH C METOJUYECKOM TOYKU 3PEHUS SBISIFOTCS
CJIEIYIOLIHE.

KHM opuenTupoBanbl Ha TPOBEPKY YCBOEHHS CUCTEMBI 3HAHUW U YMEHU,
dbopMUpOBaHHE KOTOPHIX TPEAYCMOTPEHO JEHCTBYIOIIMMH TpOTpaMMaMu IO
XUMHH J1J1s1 00111€00pa30BaTeIbHBIX OpTraHu3aIlii.

DK3aMeHallMOHHbBIE BAPUAHTHI [0 XUMUU COAEPKaT 3aJJaHUsl, pa3INYHbIC 110
dbopMe TpenbABICHHUS YCIOBUS W BHAYy TpeOyeMoro OTBeTa, MO YPOBHIO
CJIO’KHOCTH, a TaKXKe MO crocobdaM OLEHKH UX BhIMoJHEHUs. Kak u B npeapiayme
ropl, 3agaaus KM EI'D 2026 r. mocTpoeHbl Ha MaTepHraie OCHOBHBIX Pa3/eiioB
IIKOJBHOTO Kypca XUMHU: OOIIEl, HEOPraHMYEeCKON U OPraHuYecKOM, U3y4eHue
KOTOPBIX OOECMEYMBACT OBJAJCHUE OOYYAIOMIUMUCA CHUCTEMOM XUMHUYECKUX
3HaHuW. K 4uciy raBHBIX COCTaBISIOIIMX 3TOW CHCTEMBI OTHOCSTCS: BEIYIIHE
MOHATHUS 0 XUMHYECKOM 3JIEMEHTE, BEIIECTBE U XUMUYECKON PEAKIIMN; OCHOBHBIE
3aKOHBl W TEOPETUYECKUE TMOJIOKEHHSI XUMHH; 3HAHUSA O CHCTEMHOCTH U
MPUYMHHOCTU XMMHUUYECKUX SBJICHUHN, F€HE3UCE BEIIECTB, CMOCO0ax MO3HAHUS
BEILIECTB.

B 1mensx oOecnedeHuss BO3MOXHOCTH JudPepeHIIMPOBAHHON OIEHKHU



y4eOHbIX JOCTHKEeHHH BbIMYCKHUKOB KMM EI'D ocylecTBiasiOT NpOBEPKY
OCBOEHHSI OCHOBHBIX 00pa30BaTENIbHBIX MPOrPAMM MO XUMHUH Ha TPEX YPOBHAX
CJIOHOCTH: 0230BOM, MOBBILIEHHOM U BBICOKOM.

IIpu pazpaborke KM ocobGoe BHUMaHuE OBLIO YACJICHO peanu3aluu
TpeOOBaHUI K KOHCTPYMPOBAaHUIO 3aJlaHui paszinyHoro tumna. Kaxkmoe 3ananue

CTPOWJIOCH ~TaKUM 00pa3oM, 4YTOObI €ro COJIep)KaHHWE COOTBETCTBOBAJIO
TpeOOBaHUSIM K YPOBHIO YCBOCHHS yueOHOro maTepuana u GopMUPYEMbIM BUIAM
y4eOHOU JesATeIbHOCTH. YUeOHBbI Marepuall, Ha OCHOBE KOTOPOIO CTPOWJIUCH
3alaHus, OTOMpasCs MO MPHU3HAKY €ro 3HAYMMOCTH JJis 0011e00pa3oBaTebHOM
MOJITOTOBKH ~ BBIMYCKHUKOB  CPEAHEW IIKOJBL.  Boibllloe BHUMaHUE IIpH
KOHCTPYMPOBAaHUM 3aJaHUN OBUIO YJEJICHO YCHJICHUIO JEeATeIbHOCTHOM W
NIPAKTUKO-OPUEHTUPOBAHHOW COCTAaBIISAIONICH WX cojepkaHus. JaHHBIN T0aX0.]
MO3BOJISIET YCUIUTh JAUPGEPEHIUPYIONIYI0 CIOCOOHOCTh  AK3aMEHAIIMOHHON
MOJENH, TaK Kak TpeOyeT OT OOydYaronIuxcsl IMOCIeT0BATEIBHOIO BBITIOTHEHUS
HECKOJIBKUX MBICIIMTEIIbHBIX OIepaluii ¢ OMOpOd Ha IOHUMaHWE NPUIMHHO-
CIICJICTBEHHBIX CBS3CH, yMEHUH 0000maTh 3HAHUS, NPHMEHITh KIIOUYCBBIC
TIOHSITHS | JIP.

Kaxxnplii BapuaHT SK3aMCHAIIMOHHOW PabOThI, KaK U B MPEABIAYIINE TOJIbI,
MOCTPOEH MO €WHOMY IIJIaHy: paboTa COCTOUT M3 JIBYX YacTEH, BKIIFOYAIOIIUX B
ce0s 34 3amanus.

Yacte 1 comepxut 28 3amaHuii C KpaTKUM OTBETOM, B UX uucie 18 3amaHuit
0a30BOT'0 YPOBHS CJIIOKHOCTH (B BapHaHTE OHU MPUCYTCTBYIOT M0 HOMepamMu 1-5,
10, 11, 13, 17-21, 23, 25-28) u 10 3agaHuii MOBBIIIIEHHOT'O YPOBHS CIOXHOCTH (MX
HopsiAKOBEIe HOMepa: 6-9, 12, 14-16, 22, 24). Bce 3amanus 0a30BOro ypOBHS
CJIO)KHOCTH OIICHUBArOTCs 1 0ayuioM, 3alaHusl MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH
6, 7, 8, 14, 15, 22, 24 ouenuBarorcs 2 Oayuiamu, 3aJaHus TMOBBIIICHHOTO YPOBHS
cioxuoct 9, 12, 16 — 1 dayuioM.

YacTp 2 conepXuT 6 3aJlaHiil BEICOKOT'O YPOBHS CJIOKHOCTH C Pa3BEPHYTHIM
OTBETOM. DTO 3a/IaHus 1o Homepamu 29—-34.

OO61ue cBeeHUS O paclpeielIieHUH 3aJaHui 10 YacTSIM dK3aMEHAIIMOHHOM
PaboOTHI U UX OCHOBHBIX XapaKTePUCTUKAX MMPEJICTABICHBI B TabuIe 1

Tabmuna 1.
Pacnpeoenenue 3aoanuii no yacmsam 3K3amMeHaAyUOHHOU pa60mbl
Ne yacTu Komnu- Makcn- IIpouenT MakcuMaJIbHOTO| THII 3a1aHNI
YeCTBO | MaJbHBIM MEePBUYHOTO Oajuia 3a BBINIOJHEHHUE
3a/1aHui | IEPBUYHBIN | 3aJJaHU JAHHOU TPYIIIBI OT
Oain o01Iero MaKCHMaJIbHOTO
MEPBUYHOTO Oaliya 3a BCIO paboTy,
paBHOrO 56
Yacts 1 28 36 64,3 3amaHus C KpaTKuUM
OTBETOM
Yacts 2 6 20 35,7 3aganus c
Pa3BEPHYTHIM
OTBETOM
34 56 100

KonuuectBo 3amaHuii TOW WM MHOM rpynnsl B oOuiedt crpykrtype KM
ompenieeH0 ¢ Y4€ToM cienyromux (akTopoB: a) TUIYOMHBI H3y4YEHUS




IIPOBEPSAEMBIX JIEMEHTOB COJAEPKaHUs Y4eOHOro MaTepuaia Kak Ha 0a30BOM, Tak
M Ha TOBBIIIEHHOM YpOBHAX; 0) TpeOOBaHMI K IUIAHUPYEMBIM pe3yJibTaTaM
o0y4yeHuss — MPEAMETHBIM 3HAHUSAM, MPEIMETHBIM YMEHUSIM M BHUAAM y4eOHOU
JESATEIbHOCTH. JTO TMO3BOJWIO 00Jee TOYHO ONPEAENUTh (PYHKIMOHAIBHOE
MpEeIHA3HAYCHUE KaX 01 IpyMibl 3aaHuii B cTpykType KIM.

Tax, 3aaHust 6a306020 YPOBHs ClOAHCHOCMU C KPATKUM OTBETOM MPOBEPSIIOT
YCBOEHHE 3HAYUTEIBLHOTO KoindecTBa (43 wu3 53) nJIeMEHTOB coaep KaHUs
BAXHEHIIIUX Pa3JEOB IIKOJBHOTO Kypca XuUMHHM: «TeopeTndyeckre OCHOBBI
xuMun», «OCHOBBI HEOPTaHUYECKONW XUMUNY», «OCHOBBI OPraHUUYECKON XUMHU,
«XUMUS ¥ KU3HbY, « TUIIBI paCUETHBIX 3a7a9».

3ajaHus JaHHOUW TPYMIIBI UMEIOT CXOACTBO MO (hOpMaTbHOMY MPU3HAKY — MO
dbopme KpaTKOro OTBETa, KOTOPHIA 3aMHUCHIBAETCS B BHJIE TMOCJIEAOBATEILHOCTH
mudp Wik B BUAEC YHCIA C 3aJaHHOM CTEMEHbI0 TOYHOCTH. MEXIy TeM, IO
dbopMynUpOBKaM YyCIIOBUSI OHU UMEIOT 3HAYUTEIbHbBIE PAa3JIU4Msi, Y€M, B CBOIO
ouepe/b, ONMPECISIOTCS Pa3Iudusl B MOWCKE BEPHOTO OTBETA. ITO MOTYT OBITh
3a/1aHUs C €IMHBIM KOHTEKCTOM (KaK, HarpuMmep, 3ajaHus 1—3) ¢ MHOKECTBEHHBIM
BBIOOPOM, a TAKXKE 3aJJaHUs Ha YCTAHOBJIEHHE COOTBETCTBUS MEXKY MO3UIIUSIMU
nByX MHOXecTB. Kaxmoe 3aganue 6a30BOro ypOBHSI CIOXKHOCTH HE3aBHCUMO OT
dbopmaTa, B KOTOPOM OHO TIPEACTaBICHO, OPUCHTUPOBAHO HA TTPOBEPKY YCBOCHUS
OJTHOTO WJIM HECKOJIBKMX 3JIEMEHTOB COJIEpKaHUS, OTHOCSIIUXCS K OJHOU Teme
Kypca. OJTHaKO 3TO HE SIBJISIETCSI OCHOBAaHUEM [IJISl TOTO, YTOOBI OTHECTH JIAHHbBIE
3aJaHusl K KaTeropum JIETKUX, He TPeOYIIUX OCOObIX YCHUIUH Ul
dbopMynupoBaHUs BEpHOro OTBeTa. HampoTuB, BBIMIOJIHEHHE JIIOOOTO M3 ITUX
3alaHuil  TpearoyiaraeT o0s3aTeNbHBIA M TIHIATETIBHBIM aHAU3 YCIOBUS U
IPUMEHEHHE 3HaHHUI B CUCTEME.

3amaHusl nOGLILEHHO20 YPOBHS CIOXHOCTHU C KPATKUM OTBETOM, KOTOPBIN
YCTAaHABIIMBAETCS B XOJAE BBINOJHEHUS 3aJaHus M 3alUCHIBAETCS COTJIACHO
yKa3aHHSIM B BHUJIE€ OINPEACIEHHON MOCIIEeI0OBATEIHLHOCTH IU(P, OPUSHTUPOBAHBI Ha
NPOBEPKY YCBOCHHS  OOS3aTENBHBIX DJIEMEHTOB  COJEpKAHUS  OCHOBHBIX
00pa3oBaTeIbHBIX MTPOTPAMM IO XUMHUH HE TOJIBKO 0a30BOT0, HO U yriayOJIEHHOTO
ypoBHEW. B  cpaBHEHMM C 3aJaHUAMM  [OPEOBIAYIIEH  TPYNIIbl  OHU
MIPEIyCMATPUBAIOT 8bINOIHeHUe OONBIIEeT0 pa3sHOOOpa3us JACHCTBUI B CHUTYaIlWH,
npeaycMaTpUBaONIed TPUMEHEHHE 3HAHUW B YCJIOBHUSX OOJIBIIOTO OXBara
TEOPETUYECKOr0 MaTepualia U MPAKTUYECKUX YMEHHH (Hampumep, IUisl aHaIu3a
XUMHUYECKUX CBOMCTB HECKOJBKHX KJIACCOB OPraHMYECKUX WM HEOPTaHUYECKHUX
BEIIIECTB), a TAKXKE cHOpMUPOBAHHOCMb YMEHUNW CUCTEMAaTU3UPOBATh U 0000IIAThH
MOJTyYEHHBIE 3HAHUS.

B sx3aMenanmonHo# paboTe mpe/IoKeHa TOJIBKO OJJHA PAa3HOBUIHOCTH 3TUX
3a/laHUI: HA YCTAHOBJIEHUWE COOTBETCTBUS MO3MIMH, MPEACTABICHHBIX B JBYX
MHOXECTBAaX. JTO MOXET ObITh COOTBETCTBUE MEXK/Y: Ha3BaHHMEM OPTraHUYECKOTO
COCIMHEHUS M KJIACCOM/TPYIIION, K KOTOPOMY(-0i1) OHO MPUHAJICKHUT; PaKTOpoMm,
BIIMAIONIMM Ha COCTOSIHUE XHMHYECKOTO pPAaBHOBECHS, W HANpPaBICHUEM €ro
CMEILECHUSI; MCXOJAHBIMM BEIIECTBAMH W MPOAYKTAMH PEAKIUU MEXAYy 3ITUMU
BEIllECTBAMU; Ha3BaHUEM WU (OPMYJIOH COJMM U MPOAYKTAMHU, KOTOPbIE
00pa3yroTCsi Ha UHEPTHBIX JIEKTPOJAX MPHU AJNEKTPOJIU3e €€ BOJHOTO pacTBopa, U
T.J.

Jns  oueHku CcHOPMUPOBAHHOCTH MHTEJUICKTYalIbHBIX yMEHUU Oolee



BBICOKOTO YPOBHS, TAKUX KaK YMEHUS YCMAHA8NUEaAMb TPUUNHHO-CIICICTBCHHBIC
CBSI3U MEX]y OTIEIbHBIMU 3JIE€MEHTAMHM 3HAHUM (HAampUMep, MEXKIYy COCTaBOM,
CTPOCHHEM U CBOMCTBAMH BEILECTB), (opmyauposams OTBET B OMPEACIEHHOU

JIOTUKE C apryMeHTaluel CJlIeJIaHHBbIX BBIBOJIOB W 3aKIJIOUECHHUH, UCIOJIB3YIOTCS
3a/1aHUS1 BBICOKOT'O YPOBHS CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

3anaHus ¢ pazeépHymeiM Omeemom, B OTJIMYME OT 3aJaHui JBYX
MPEABIYIIUX TUIIOB, MPEIyCMaTPUBAIOT KOMIUIEKCHYIO MPOBEPKY YCBOCHHS Ha
yrayoJIEHHOM YPOBHE HECKOJIBKUX (ABYX M 0ojiee) 3JIEMEHTOB COJIEpXKaHUS W3
Pa3IUUHBIX CcoJepKaTeIbHbIX O0J0K0B. OHU TOAPA3IALNIAIOTCS Ha CIEAYIONIUe
Pa3HOBUIHOCTH:

— 3aJlaHus], IPOBEPSIONINE YCBOCHUE BAKHEUIIINX AJIEMEHTOB COJIEPKAHUS, TaKuX,
HarpuMep, KaK «OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIUUY», «PEaKIUuu
MOHHOI'0O OOMEHay;

— 3aJIaHusl, TTPOBEPSIONINE YCBOCHHE 3HAHUN O B3aUMOCBSI3U BEIIECTB PA3IMYHBIX
KJaccoB (Ha TpuUMepax TMpeBpallleHUd HEOPraHUYeCKUX M OPTraHHUYEeCKUX
BEIIECTB);

pacy€THbIC 3a7a4M.

3aiaHus ¢ pazeEPHYmMuIM  OmMEemoM OPUEHTUPOBAHbl Ha MPOBEPKY
CIEIYIOIUX YMEHUM:

— 00®sCHAMb 00YCIIOBIICHHOCTh CBOMCTB M NMIPUMEHEHHS BEIIECTB UX COCTAaBOM U
CTpPOEHHUEM, XapaKTep B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX OPraHUYECKHX
COEIMHEHUM, B3aMMOCBSI3b HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB, CYITHOCTh
¥ 3aKOHOMEPHOCTD MPOTEKAHUS U3YUEHHBIX TUIIOB PEAKIUH;

— npogooums Pacy€Thl YKa3aHHBIX (U3MUECKUX BEIWYUH MO TMPEACTABICHHBIM B
YCIIOBUY 3aJIaHUs TaHHBIM, a TaK)Ke KOMOMHUPOBAHHBIE PACUETHI 110

YPaBHEHHSIM XUMUUYECKUX PEaKIIUH.

IIpu onpenenenun konuuectna 3aganuii KUM EI'D, opueHTHpOBaHHBIX Ha
IIPOBEPKY YCBOCHUS Y4E€OHOTO MaTepualia OTJASIbHBIX OJIOKOB / COAEpIKAaTEIbHBIX
JUHUH, YYUTHIBAJICS TIPEXKE BCEro 00bEM, 3aHUMAEMbIA UIMH B COJIEPKaHUH Kypca
XUMHH.

Tabruya 2
Pacnpeoenenue 3a0anutl
9K3AMEHAYUOHHOU pabomul no

cooeporcamenvibim o1oxaml cooepaicamenvrvim
JIUHUAM KYPCA XUMUU

Ne  |ConmepskarenbHble 0J10kH / coaepkareabHbie TMHUN KOMHMUECTBO — 3aJaHUi B
JacTsX paOOThI
Bes  |Yacts 1| Yacts 2
pabora
1 | TeopeTnueckue OCHOBbI XUMHUM: COBPEMEHHbIE 12 10 2
MPEJICTABIEHUS O CTpoeHuu aroma, [13 u [ICXD
J.1. MeHaeneeBa, XUMHUYECKas CBS3b M
CTPOEHHUE BEIIECTBA; MHOTOOOpa3ue u
0COOEHHOCTHU MPOTEKAHUSI XUMUYECKUX peaKuid
2 | OcHOBBI HeOpraHu4ecKoii XUMMU: 6 5 1
KJaccupukanus U HOMEHKJIATypa, OCOOEHHOCTH
COCTaBa, CTPOCHHUS, XHMHYECKHE CBOMCTBA W




ICHCTHYCCKAsA CBsA3b BEIICCTB PA3JIMYHBIX KJIIACCOB

3 | OcHOBBI OpraHu4vecKoi XUMUM: 8 7 1
KJIacCHU(pUKAIUS 1 HOMEHKJIATypa, 0COOEHHOCTH
COCTaBa M CTPOCHUS, XUMHUYECKHE CBOWCTBA
Y TCHETHYECKAs CBS3b BEIICCTB PA3TUIHBIX

KJIACCOB
4 | XuMHS ¥ KU3Hb: JKCIIEPUMEHTAJIbHbIE OCHOBBI 2 2 .
XUMUH, o0rrue MPEACTABICHUS 0
IPOMBIIITIEHHBIX crocobax NOJTyYEHUs
BaKHEHIINX BEIIECTB
5 Tunsl pacyéTHbIX 32124 6 4 2

Hroro 34 28 6

CootserctBue coaepxkanuss KM EI'D o6mum 1iensim oOydeHus: XUMUU B
CpeaHel 1mKoje obecredynBaeTCsl TeM, UYTO MpeiaraéMbie B HUX 3aJaHus HapsITy C
YCBOCHUEM DJIEMEHTOB COJIEP)KaHUSI TPOBEPSIOT OBJIAJICHUE ONPeeIEHHBIMU
YMEHUSAMH U CIIOCOOaMM JCHCTBUM, KOTOPHIE OTBEUAIOT TPEOOBAHUSM K YPOBHIO
MOJATOTOBKH BBIMYCKHUKOB. [IpejicTaBieHne o pacrpeneeHuu 3alaHuil 1o BUIaM
IPOBEPSIEMBIX YMEHHI U crioco0am jJeicTBuii 1aét Tadauna 3.

Tabruya 3
Pacnpeoenenue 3aoanuii no euoam nposepsemulx
VYMeHuUtl u cnocobam oeticmsuil

No  |OcHOBHBIC YMEHHUS U CTTOCOOBI IEHCTBUI KoanuectBo
3alaHui B 4aCTIX
paboThI

Bcea | Yacts |YacTe
pabora| 1 2
1 | BiaageHue cucTeMoil XMMHYECKHUX 3HAHUI, KOTOpPasi BKJII0OYAeET:
1.1 | BaxHeEHIIME XUMUYECKHUE TTOHSATHUS, OCHOBHBIC 3aKOHBI 1 TCOPHH 2 2
XUMHAH
1.2 | ¢dakronoruveckue CBEICHHS O CBOWCTBAX, COCTaBe, IMOJYYECHUH H 2 2
0€e30MacHOM HCIIOJIL30BAHUU BaXKHEHIIIUX HEOPraHMYECKHX U
OpPraHMYeCKUX BEIIECTB B OBITY M MPAKTHUYECKON JesATENbHOCTH
YeJI0BeKa
1.3 | mpencraBieHus 0 MeXaHHu3Max XUMHYECKUX peakiuii, 3 3
TEPMOJAVHAMUYECKUX W  KUHETUYECKHX 3aKOHOMEPHOCTSAX  UX
MPOTEKAHUsS, O XWMHUYECKOM PABHOBECHH; OOIINX HAYYHBIX

MPUHIMIIAX XMMHUYECKOTO MPOU3BOJICTBA (HA MpUMepe MPOU3BOJICTBA
CepHOM KUCIIOTHI, aMMHaKa, METaHOJIa, NepepaboTKU HePTH)




CdopMupoBaHHOCTL YMEHUIH

2.1

Ha3zvieamb n3yueHHble BelleCTBa 110 TPUBUAIBLHON MIIH 2 2
MEKIyHApOJHOM HOMEHKIIATYPE

2.2

Onpeoenamv/kraccuguyupoéams’ BaJCHTHOCTb, CTEIIEHb OKHCICHUS 4 4
XMMMUYECKUX 3JIEMEHTOB, 3aps/ibl NIOHOB; BUJI XUMUYECKUX CBSI3€H B
COEIMHEHUSX U TUI KPUCTAUINYECKON PEIIETKU; XapaKTep CPeIbl
BOJIHBIX PACTBOPOB BELIECTB; OKUCIUTENb U BOCCTAHOBUTEIb;
MIPUHA/IIEKHOCTD BEIIECTB K PA3IMUHBIM KJlJacCaM HEOPraHUYECKUX U
OpraHMYECKUX COEIMHEHUI; TOMOJIOTH U U30MEPbl; XUMUYECKUE
peakuuy B HEOPraHUYECKON U OpraHM4ecKoi XUMMUHU (110 BCEM
M3BECTHBIM KJIAaCCU(PHUKAIIMOHHBIM NPU3HAKAM )

2.3

Xapaxmepuzoeamy: S-, P- v d-dJIEMEHTHI 10 UX TOJIOKCHUIO B 6 6
[Tepuoanueckoii cucreme .. MenzaeneeBa; o0nimue XuMHIeckmue
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHU I, CBOMCTBA
OTAEJBHBIX MPEJCTABUTENEH ITUX KJIACCOB; CTPOECHUE U XUMHYECKHE
CBOMCTBA U3yYEHHBIX OPTaHUYECKUX COECIMHEHUIN

2.4

ObvscHAMb: 3aBUCUMOCTDH CBOMCTB XUMUYECKUX JIEMEHTOB U UX 5 3 2
COEIMHEHUH OT MoJioxkeHus smeMmenTa B [lepuoanyueckoit cucreme 1. 1.
MenpeneeBa; mpupoIy XMMUUECKOU CBSI3U (MOHHOM, KOBaJIEHTHOM,
METAJUTMYECKOM, BOJIOPOTHOMW ); 3aBUCHUMOCTh CBOMCTB HEOPTaHHYECKHUX
Y OPTaHUYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS;, CYIIIHOCTh
M3Y4YEHHBIX BUJIOB XUMHUUECKHUX PEAKITUH (DJIEKTPOITUTHIECCKOM
JMCCOLIMAIIMU, IOHHOTO 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX)
Y COCTaBIISITh UX YpaBHEHUS; BIMSHIE Pa3IMUHbIX (JaKTOPOB Ha
CKOPOCTh XMMUYECKON peaKlUy U Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHS

2.5

Cocmagnsams ypaBHEHUSI XUMUYECKUX PEaKLUi U pacKphIBaTh UX 2 2
CYIIHOCTb

2.6

Inanuposams/npo6ooums: SKCIEPUMEHT TIO MTOJTYICHHUIO U 7 5 2
pacro3HaBaHUIO BAKHEHIITMX HEOPraHMYECKUX H OPTraHUYECKUX
COCIIMHEHUH ¢ y4ETOM NMPUOOPETEHHBIX 3HAHUHN O TIPaBHUIIaX
0e301macHO# pabOTHI C BEIIECTBAMH B JJAOOPATOPHH U B OBITY;
BBIYMCIICHUS 110 XUMHYECKUM (popMyliaM B ypaBHCHHSIM

2.7

Ocywecmansims yeneHanpasientvlli NOUCK XAMHYECKON HH(POPMAIIUH B 1 1
pa3IMYHBIX UCTOYHUKAX (Hay4Has ¥ ydeOHO-Hay4YHAs JIUTEPATYpa,
cpezcTBa MaccoBoi HH(poOpMaIuu, cetb IHTEpHET U Ipyrue),
KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAITHIO,
nepepadaThIiBaTh €€ U UCII0JIB30BATh B COOTBETCTBHHM C IIOCTABICHHOM
yueOHOM 3a1a4eit

Hroro 34 28 6

N3menenusi B KUM 2026 rona B cpapaennu ¢ KUM 2025 roana

N3meHeHust CTpyKTYphl U COAEpkKaHU PaOOThI OTCYTCTBYIOT.

N3menén ypoBeHb cioxkHocTH 3amanus 23 (3aganue 23 B KM 2025 rona
OBIJIO TIPEACTABICHO HAa TIOBBIIEHHOM YPOBHE CIOXHOCTH, B 2026 romy 53TO
3aJlaHue CTaj0 0A30BOTO YPOBHS CIIOKHOCTH).

B menmom sx3amenarmonnast pabota 2026 r. opueHTHpOBaHA Ha TIOBBITIICHUE
O00BEKTUBHOCTHA TPOBEPKU CHOPMHUPOBAHHOCTH PSAa BAXKHBIX METANPEIMETHBIX
YMEHUH, B TEPBYIO OdYepeIb TaKWX, KAaK aHaJIu3 TEKCTa YCIOBHUS 3a/IaHws,
npeoOpazoBanue uHGOpPMALMU U3 OJHOU (OpMBI B APYryr0, KOMOMHUPOBAHUE
AHAJTUTUYECKOU M PACUETHOU NIESITEIbHOCTH, aHAJU3 COCTaBa BEIIECTB U MPOTHO3
BO3MOKHOCTH MPOTEKAHUS PEaKIUi MEXAYy HUMHU, MOJACIUPOBAHHUE MPOIECCOB U



OMMCAHKE MPU3HAKOB UX MPOTEKAHUS U JP.

PeanpsHo B koaudukatope M cnenqupuKauud U3MEHEHHM, 10 CPaBHEHUIO C
MPOLLIBIM I'OJIOM, HET.

Ho Heo0XxoaMMO NOMHHTB, YTO B CHEHM(PUKALMIO MPOIIECIUIEr0 roja ObLIU
BHeCceHbl wm3McHeHus. Tak, B 3aganue NelQ) OBUIO BHECEHO JOMIOJHEHHE
«TpUBHUATIbHBIE HA3BaHUs BAXKHEHIIMX MPEICTABUTENEH KIIaCCOB OPraHHMYECKUX
BELLECTBY.

3amanue Nel3, B KOTOPOM TpaJHWIIMOHHO CHpPAIIMBAId IPO aMHHBI, TENEPb
CYIIECTBEHHO JOINOJHEHO. «XMUMHUYECKHE CBOMCTBA JKHPOB. MBUIA Kak coOiu
BBICIIUX KapOOHOBBIX KHUCIOT. XMUMHYECKHE CBOWCTBA IJIIOKO3bL. Jlncaxapupisl:
caxapo3a, MailbTOo3a. BoccTaHaBnuBaromue W HEBOCCTAaHABIIMBAIOIINE
nucaxapuabl. ['maponu3 aucaxapunoB. llomucaxapuibl: Kpaxmaln, TJIMKOTEH.
XUMHYECKME CBOWCTBA KpaxMalia ¥ LIEJUTKOJIO3bI.

3amanue Nel4 —  XxuMmuYeckHe  CBOWCTBAa  YIVIEBOAOPOAOB  TENEPH
KOHKpeTe3upoBaHbl: «Peakuuu 3amelieHusi rajgoreHa Ha TUJIPOKCOTPYIIIY.
Peakiiuu  3amemenusi rajoreHa Ha  Tujupokcorpymmy.  JleiicTBue — Ha
raJIOreHNPOU3BOIHbIE BOJHOIO U CIIUPTOBOTO pacTBopa miénoyn. Bzaumosenicreue
JUTAJIOT€HAIKAHOB C MarHueM M IMHKOM. Vcronb3oBaHuE rajoreHIpou3BOAHBIX
yTJ€BOJA0POJIOB IIPU CUHTE3€ OPraHNYEeCKUX BEIIECTB»

3amanue Ne27 pomonHeHo: «PacueTbl 0OBEMHBIX OTHOIICHHH Ta30B IIpU
XUMHYECKUX PEAKIIMIX).

3aganue Ne34 ocrajoch MO CyTH NPEXHUM, HO U3MEHEHa (opMyJIUpOBKa:
Pacuétel Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOJYKTOB PEaKLUH, €CIU OIHO
U3 BEIIECTB JaHO B u30bITKe (uMmeeT mnpumecH). Pacuérel Maccel (00BEMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKLUH, €CIIM OJHO W3 BEIIECTB JaHO B BUJE
pacTBOpa ¢ ONMPEEIEHHON MacCOBOM J0JIEW paCTBOPEHHOIO BellecTBa. Pacuérsl ¢
UCIIOJIb30BAHUEM TMOHATHHA «MaccoBas JOJIS», «MOJISIpHAs KOHLIEHTpauus»,
«pacTBOPUMOCTH.

1. PexoMeHaanum OPraHu3alMOHHO-UWH(OPMALMOHHOIO XapaKTepa.

1.1. Osznakomuthcs ¢ coaepkannem KMMog na 2026 rog.

https://doc.fipi.ru/ege/demoversii-specifikacii-

kodifikatory/2026/hi_11 2026.zip

1.2. NudopmupoBath yuammxcs, miaHupyomux caasate EI'D no xumun,
a TaKXXe UX POJUTEIEH:

e 0 TpeOOBaHUSIX K YPOBHIO MOATOTOBKH IO MPEAMETY;

® 0 CcTpyKType u conepkannu KIMMog;

e 00 0COOCHHOCTSAX MOCTPOCHHUS OTBETA HA 3aJaHUS YaCTH 2, €T0 MPOBEPKHU U
OLICHUBAHUSI.

1.3. PexoMengoBath ydammmcs, riaHupyromuM caasate EI'D mo xumum,
MpUHUMATh ydacThe B «poOHOM» EI'D u B apyrux BHax TECTUPOBAHMS IO
XUMUHU.

1.4. CraButh miepen aamuHuctpanuein OO Bompoc O BBIICICHUH
JOTIOJIHUTENIBHOTO y4eOHOro BPEMEHU [Jisi TOJATOTOBKM BBIMYCKHUKOB 11-X
KJIACCOB K rOCYJIapCTBEHHOM UTOrOBOM artecTanuu (B opMe 3JIEKTUBHOTO Kypca,
(dbakynbTaTUBa, 1A00PAMOPHO20 NPAKMUKYMA U T.I1.).

1.5. Ucnonb3oBaTh B pabote C YYAIIUMHUCS MOTEHIIMAI
KOHCYJIbTALIHOHHOTO COTPOBOK/ICHHUS.



https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2026/hi_11_2026.zip
https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2026/hi_11_2026.zip

1.6. OO6cynuTh Ha 3aceJaHusX pPAMOHHBIX/TOPOJACKUX METOAMYECKHUX
oObenuHeHut pesynbrarel  EI'D-2025, TunuyHble OMMUOKHU, AOMYIICHHBIE
yYalMMHUCA NP BBINOJHEHUH 33/IaHUM YacTH 2, a TaKXKe MYTU UX YCTpaHEHHUS.

1.7. Yeunurs METoIMYecKyto padoTy B 00pa30BaTEIbHbIX OpraHU3alusX,
B PpPallOHHBIX METOJUYECKUX OOBEAMHEHUSX YUHUTENeHd — MPEAMETHUKOB [0
MOBBILIEHUIO TEOPETUYECKOTO U METOJUYECKOIO YPOBHSI MOJTOTOBKH YUMTEJEH,
MOBBILIEHUIO UX TPO(PECCHOHATBHOTO MaCTEPCTBA.

2.PexoMeHIanMu PeIMETHO-COAEPKATETHHOI0 XapaKTepa.

KosinyectBo yyacTHukoB EI'D no yue6HOMy npeameTty (3a 3 roaa)

2023 1. 2024 r. 2025 1.
0 0
% oT OGIIEro THCa % OT OOIIETO % OT OOIIEr0
yen. yel. qyycia yell. yucia
YYaCTHUKOB
YYaCTHUKOB YYaCTHHUKOB
410 13,85 457 15,54 458 15,9
Jlunamuika pesynbraToB EI'D mo xumuu 3a nocneaaue 3 roja:
No v 6 6 I'ox nposenenuns [ A
n/m | > HACTHIKOR, HADPABIIX HaLT 2023 . 2024 . 2025 .
1. | mmxe munumansHorO Gasnal, % 19,6 15,38 10,48
2. | oT MUHHMaNBHOTO Oamia 7o 60 0ajoB, 3524
% ' 41,54 36,46
3. | or 61 10 80 6awtoB, % 29,78 26,37 28,6
ot 81 mo 100 6amios, % 14,64 15,6 24,45
S. | Cpenuuii TecTOBbIH 6am 56,03 57,44 62,29

OcHoBHOe coxaepxanue 650ka «CTpoeHue atoma. Ilepuoguyeckuii 3aKoH U
Ilepuomuuyeckas cucrema xumMudeckux 3aementoB JI.M. Menpgenaeena.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIeMEHTOB IO Mepuoaam
u rpynnam». «CTpoeHue BemecTBa. XHMHYecKasi CBsi3b» (3aganms 1-9)
COCTABJIAET CHCTEMa 3HAHUW O BAXKHEUIIUX XUMHUYECKUX MOHATHUAX, OCHOBHBIX
3aKOHAaX U TEOPUAX XUMHH, BAXXHEHUIIMX BEIIECTBAX W MaTtepuaiax. Y CBOCHHE
y4eOHOr0 MaTepHayia MPOBEPSAIOCHh B DK3aMCHAIIMOHHOW paboTe 3aJIaHUSMH TPeX
YPOBHEM  CIIO)KHOCTH: ©a30BOro, TIOBBIIEHHOTO W  BBICOKOTO. 3aJaHus
COJIEp)KATEIIbHOTO OJIOKa TPOBEPSIN YPOBEHH CHOPMHUPOBAHHOCTH CIETYIONTAX
YMEHUM: paCKPBIBATH CMBICII BAXKHEUIIINX XUMHUYECKHUX TTOHITHI: aTOM, MOJIEKYJIa,
HOH, 3JIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTh, CTEIICHb OKHUCJICHUS, OKUCIUTEID U
BOCCTAHOBUTENb, MPUMEHATh 3TH IMOHSATHS NPU OIMKUCAHWU CBOMCTB 3JIEMEHTOB,
BCIICCTB W HMX IMPEBPAIICHHUIA; OOBSICHATh 3aBUCUMOCTH CBOMCTB XHMHYECCKHUX
3JIEMEHTOB U UX COCIMHEHUN OT MOJIOKEHHUS 3jieMeHTa B [lepuoandeckoit cucteme
JI. . MennaeneeBa; NPUMEHSATh OCHOBHBIE IMOJOXEHUS XHUMHUYECKHX TEOpPUU
(cTpoeHus aToMa, XMMHUYECKON CBSI3H, DJICKTPOIUTUUYECKON TUCCOIUAIINH, KUCIOT
Y OCHOBAHUU, CTPOCHUSI OPraHUYECKUX COCIMHEHUIN, XUMUUECKON KUHETUKU) AJIsI
aHaliu3a CTPOCHHUS U CBOMCTB BEIIECTB;, OOBSACHATH NMPUPOAY XUMHUYECKOU CBS3H,
CYIIHOCTh HM3YYCHHBIX BHJOB XUMHUYECKHX PEAKIHMN: DIICKTPOJIUTHYECKON




JUCCOLIMALIMM, HIOHHOTO OOMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX.

3ananus 1-4 opuEHTHpPOBaHbI Ha MNPOBEPKY YCBOECHHsS Oa30BBIX MOHSITHM,
XApAaKTEPU3YIOIINX CTPOCHUE AaTOMOB XHUMHUYECKUX DJJEMEHTOB U CTPOCHHE
BEILIECTB, a TAK)XE HA IIPOBEPKY YMEHUU NpUMEHATH llepuoamyeckuil 3akoH i
CpPaBHEHUs CBOMCTB DJIEMEHTOB U UX COCIMHEHHUN.

VYyactauku EI'D B 2024 rony BBINOJHUIM BCE 3afaHusi 0a30BOr0 YpOBHS
JAHHOTO OJI0Ka ¢ npoyeHmom evinoHeHus eviuie 50, 4eM IpOAEMOHCTPUPOBAIIU
JOCTAaTOYHO IIPOYHBIE YMEHMS IIOHMMAaTh CMbIca llepuonnueckoro 3akoHa
J. . Menneneesa M HCHOJB30BATH €ro Uil KA4eCTBEHHOI'O aHalIM3a W
000OCHOBaHMS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHS aTOMOB, CBOWCTB
XUMHUYECKHUX DIIEMEHTOB U UX COEIUHEHNI; IOHUMATh CMBICI BAXKHENIIINX ITOHATHI,
BBIJIEJISATh UX XapaKTepHbIE MPU3HAKU (JIEKTPOOTPULIATENIEHOCTD, CTENIEHb OKUCICHHUS
Y BAJIGHTHOCTh XMMHUYECKHX DJIEMEHTOB); ONPENETSATh BUJI XUMUYECKUX CBSI3€d B
COEIMHEHUAX M THUN KPUCTAJUIMYECKOM PELIETKH; NMPUPONY XMUMHYECKOW CBS3U;
O0O0BSACHATH 3aBUCUMOCTh CBOMCTB HEOPTAHUYECKUX U OPraHMYECKUX BEIIECTB OT UX
COCTaBa U CTPOCHUS.

Pe3yabTaThl BBINOJHEHUS 3aJaHMH TeopeTHYecKHX 0J10KOB «CTpoeHme
aroma. Ilepmonmuyecknii 3axkoH u Ilepmoamyeckass cucreMa XHMHYECKHX
iemenToB .. MenaeneeBa. 3aKOHOMEPHOCTHM H3MEHEHHMSI CBOICTB
XHMHYECKHX JIEMEHTOB 10 mepuogamM u rpymmnam». «CTpoeHue BeliecTBa.
XumMuueckasi CBsizb» (3aganusi 1-9)
100
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BonbIMHCTBO 3MEMEHTOB COACp)KAaHUS JAHHOTO TEOPETHYECKOro Oioka
YCTEIIHO OCBOEHO IK3aMEHYEMBIMU — CPEJHUM MPOIICHT BBHIMOTHEHUS 3aaHUA —
6onee 65 %:

- OCOOCHHOCTH CTPOCHHS DJHEPreTUYSCKUX YypOBHEW artomoB (s-, p-, d-
AJIEMEHTOB), OCHOBHOE H BO30YXEHHOE COCTOSHHUSI aTOMOB, OJJIEKTPOHHAs
KoH(purypanus aroma. Banentasie snextpossl (71,18 %);

- 3aKOHOMEPHOCTH HW3MCHCHHSI CBOWCTB JJIEMEHTOB W WX COCIUHEHUU TIO
nepuoaam u rpymnmam (67.69 %);

- 3JICKTPOOTPHUIIATEIIbHOCTh, BAJICHTHOCTD, CTEIICHb OKUCIeHUS (75,98 %);

- BHABl XWUMHYECKOW CBsi3M (KOBAJICHTHAs, WOHHAs, MeETaJuTMIecKas,
BOJIOPOJIHAs) W MEXaHU3MBl €€ OOpa30BaHWsA, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS, TUIIbI KpUucTamuyeckux pemetok (70,74%);

- K1accuduKanys, HOMEHKIATypa HEOpraHUUeCKux coeanHeHuu (76,2%).



Ilpumep 3aganmii 1-3.
JU1st BBITTOJIHEHUS 3a1aHUi 1-3 UCIoNb3ylTe CNeayIOMUN Psii XAMUYECKUX

2JICMCHTOB
1) S 2) N 3) Zn 4)Cl 5) Sr

1. Omnpenenure, aTOMBI KaKUX JBYX U3 YKa3aHHBIX B PSIy 3JIEMEHTOB B OCHOBHOM
COCTOSTHUY UMEIOT OJMHAKOBOE YHCIIO 3JIEKTPOHOB BO BHEIIIHEM CJIOE.

3anumunTe HoMepa BHIOPAHHBIX OTBETOB.

OrTBerT: 35

Bo BHelIHEM 3J€KTPOHHOM CJI0€ B OCHOBHOM COCTOSIHUM UMEIOT OJMHAKOBOE YKCIIO
aeKkTpoHOB IUHK (AnemeHT |Ib rpynmel) u ctponnuit (3nement A rpynmer). 77,36%
AK3aMEHYEMBIX BEPHO OTBETHJIM Ha JAaHHBIN Borpoc. 22,64% sK3aMeHyeMBbIX HE CMOTJIH
BEPHO OTBETUTHb Ha IOCTABJIEHHBIM BOMpOC, Mpenajaras pa3Hble BapUaHTbl OTBETOB,
BBIOMpAs AJIIEMEHTHI OJTHOTO nepuoja: 7,55% Beiopanu oteet 14; 1,89% - 12.

11% »K3aMeHyeMbIX mpeajaraiu Ha0op 1Udp, KOTOPHIH TOBOPUT IPOCTO O
ciy4aitHoM BeIOOpE, 00 OTCYTCTBUM 3HAHUM Yy HUX O CTPOCHHUH AJIEKTPOHHON 000I0YKH
aTOMOB XUMHUYECKUX IJIEMEHTOB.

2. VI3 yka3aHHBIX B Ay XUMHYECKUX DJIEMEHTOB BBIOEPUTE TPU dJIEMEHTA, KOTOpPHIS
00pa3yroT JIeTyuyne BOJOPOJHbIE COeNUHEHUs. PacmonoxuTe BEIOpaHHBIC AJIEMEHTHI B
MOPSIIKE YBEIUYCHUSI KUCIOTHBIX CBOMCTB 00pa3yeMbIX UMHU JIETyUYHX BOIOPOIHBIX
COEeIMHEHUMH.

OtBert: 214

Heob6xomuMo  oOpatuTh BHHMaHWE Ha  YPOBEHb  C(POPMHPOBAHHOCTH
YUTATENbCKOW TPAMOTHOCTH HK3aMEHYEMbIX, BBINMOJIHSABIIUX OTO 3aJaHue. B
yCIIOBUU 3alaHds  yKa3aHbl KHUCJIOTHBIE CBOWCTBA JIETYYUX BOJOPOIHBIX
COCIMHEHUH, 9K3aMEHyEeMbIE MpEeIaraii BMECTO KHCIOTHBIX CBOWCTB KaKHE-TO
IpYyrue, BMECTO COEAMHEHUN HEMETAIIJIOB C BOJOPOAOM —COEIMHEHHSI C BOJOPOIAOM
Y METaJUIOB.

Breimonnenne 3amanus 3 TpeOyer cHOPMHUPOBAHHOCTH YMEHUS OIPEACIATH
CTeTICHb OKHUCJICHHSI XMMHUYECKOTO dJIeMeHTa 1Mo (opMyse ero aHhOHa, MO €ro
nojnoxkeHnro B Ilepuognueckor cucTeMe XUMHYECKUX dnemeHtoB ..
MenneneeBa, a TakkKe OBJAJEHUA  MATEMAaTHUYECKUMU  MOHATHUSMH U
c(hOpPMHUPOBAHHOCTH BBIUACIUTEIHHBIX HABBIKOB YPOBHS OCHOBHOM IITKOJIBI.

JInsi ycrnemHoro BBINOJHEHUS 3aJaHusi 4 yYacTHHKUA 0053aT€NbHO JIOJKHBI
ObLTM TOKa3aTh BIIAJICHWE 3HAHUAMH O TPUPOJIE M MEXaHW3MaxX 00pa3oBaHUS
XUMUYECKUX CBSA3EH, MPOAHATN3UPOBATh KAUECTBEHHBIN COCTAB Ka)KJJ0TO BEIIECTBA,
KOTOPO€ YKa3aHO B YCIOBHM 3aJaHUs, ONPEIEIUTh KPUCTAJUIMYECKYIO PEHIETKY
MpejiaraéMbiX BEIECTB.

Y MHOruX BBIITYCKHHKOB, BBIMOJHSBIIMX 3TO 3aJlaHUE, OJWUH OTBET ObLI
3alucaH BEPHO, HO ISl moiydyeHus | Gamiia BepHO JOJDKHBI OBITh 3amucaHbl 00a
orBeta. Hanunune xe omuOOK B OJAHOM M3 OTBETOB CBHUIETEIBCTBYET O
HEJIOCTATOYHO YETKOM BJIAJICHUU KOHTPOJIUPYEMBIMU SJIEMEHTAMU COJICPKAHMUSI.

Ilpumep 3a1anus 4.




4. VI3 mpenyios)KeHHOTO TIepeyHsl BRIOCPUTE JIBa BEIIECTBA, I KaXKIOTO M3 KOTOPBIX
XapaKTepHO HAIMYNE BOJAOPOIHBIX CBI3CH MEXKTy MOJICKYIaMH.
1) uomoBomopoa 2) metan  3) aMMHUaK 4)stunien  5) pTopoBOpO

B Hacrosimiee  BpeMs Uil BBINOJHEHUS — 3aJaHUs  HEOOXOJIMMO
MPOAHAIU3UPOBATH U HAUIMYME XMMUYECKUX CBSI3€H B MPEAJIara€MbIX BEIIECTBAX, U
TUIl KPUCTAJUIMYECKUON pemieTku coeauHeHuil. CodyeTaHue IByX (DaKkTOpoB Mpu
BHIOOpE TMPaBWIBHBIX OTBETOB Y DJK3aMEHYEMbBIX BBI3BIBAET CYIICCTBEHHbIC
3aTpyJHEHUS, YTO HEOOXOUMO YUUTHIBATh MPHU MOATOTOBKE K DK3aMEHY.

Biaok «Heopranuveckasi XuMush»

B vactu 1 sx3aMeHaIimoHHOM paboThl OBLIN MPECTABICHBI 3a/1aHMUS,
IIPOBEPSIIOIINE YCBOCHUE 3HAHUM TOTO COIEPIKATEIILHOTO 0JI0Ka, KaKk 0a30BOT0, TAK
Y TIOBBIIIIEHHOTO YPOBHEH CJIIO’KHOCTH.

3amanust 5-9 OpHUEHTUPOBAHBI HA MPOBEPKY YCBOCHHUS Oa30BBIX MOHSATUM,
XapaKTEePU3YIOIINX 3HAHUSA O KJIacCU(PUKAIIMU M HOMEHKJIAType HEOPTaHUYECKUX
BEIIECTB; XapaKTePHBIX XHMHUUECKHUX CBOMCTBAX IMPOCTHIX BEIIECTB-METAJIOB,
BEIECTB-HEMETAJIOB; XapaKTEPHBIX XUMHYECKHUX CBOMCTB BEIIECTB, OTHOCSIIUXCS
K pa3JIMYHbIM KJIacCaM HEOPraHWYECKUX COCTWHCHHM; YMEHUS XapaKTepHU30BaTh
o0IIMe XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHCHHM,
CBOICTBa OTAENIBHBIX MpPEACTaBUTENIEd 3THX KIJIACCOB; OOBSCHATH 3aBHUCHUMOCTD
CBOMCTB HEOPraHMYECKHUX BEIIECTB OT MX COCTaBa U CTPOCHUS, YCTAaHABJIUBATH
B3aUMOCBSA3b MEXAY BEIIECTBAMH, OTHOCSIIMMUCA K Pa3JU4YHbIM KJjaccaM
HEOPraHMYECKUX BEILECTB.

[TonyuyeHHbIE pe3ynbTaThl MOKA3bIBAIOT, YTO BCE 3JIEMEHTHI COJNEPKAHUS ATOIO
0Jloka JOCTaTOYHO TMPOYHO YCBOCHBI  BBITYCKHUKAMH,  BBITIOJHSBIIUMHU
HK3aMEHAIMOHHYIO  paboTy. BBIMYCKHUKH TPOYHO  OBIANETH  YMEHUAMH
KJIacCu(UIUPOBaTh HEOPTaHMYECKHE BEIIeCTBA, XapaKTepU30BaTh oOlme WU
cnenupruyYecKkue XMMHUYECKHE CBOMCTBA KOHKPETHBIX HEOPTaHWYECKHUX BEIIECTB.
Haubonpmet  nmuddepeHnupyromer  CrmocoOHOCThIO  00JIaal0T  3aJaHUs
MOBBIIIEHHOTO YPOBHSI CIIOXXHOCTH C MOPSAKOBBIMU HOMepamu 6, 7 u 8. Ilpu
BBITIOJTHEHUU JITHX 3aJaHUN DK3aMEHYEeMbIM HEOOXOJUMO TPUMEHHUTHh 3HAHHS O
CBOMCTBaX KOHKPETHBIX BEIIECTB, NPUHAUICKAIINX K pa3HbIM KiaccaM. OTO
O03HA4yaeT, YTO HEOOXOJWMO YYUTHIBATH KaK KHCIOTHO-OCHOBHBIE CBOMCTBA
BEIIECTBA, TaK W €ro CHOCOOHOCTh TMPOSIBISATH CBOWCTBA OKHUCIHUTENS WIH
BOCCTAHOBUTEJIS.

Bce 3amanus 6a30BOTO YpPOBHSI CIIOKHOCTH W BCE 3a/JaHHS TOBBIIICHHOTO
YPOBHS CJIOKHOCTH BBITIOJTHEHBI BBINIE YPOBHS ycBoeHus (Oombmie 50% u 15%
COOTBETCTBEHHO).

Jlnst  BBIIONIHEHWSI  3aJaHusg S5  HEOOXOAWMMO  KJIacCHU(UIIUPOBATH
HEOPTaHUYECKHE BEIIECTBA IO BCEM U3BECTHBIM KIIACCH(UKAITMOHHBIM MTPU3HAKAM;
OMpENIeNIUTh MPUHAIICKHOCTh BEIIECTB K Pa3IMYHBIM KJlacCaM HEOPTraHUYECKUX
coeiMHEHUN 1o (opMynaM M Ha3BaHUSIM (MO TPUBUAIBLHONW M MEXIYHapOIHOM
HOMEHKJIAType) HEOPraHMUYECKUX BEILIECTB.

IIpumep 3axanus b.




5. Cpenu mpeasioxeHHbIX PopMyJ/Ha3BaHUIN BELIECTB, PACION0KEHHBIX B
MIPOHYMEPOBAHHBIX AUEHKax, BbIOepUTe (opMyibl/Ha3BaHus: A) cinaboii Kuciotsl; b)
menoun; B) amdortepHoro ruapokcuaa.

1. Mg(OH); 2. Cr(OH); 3. cepoBOOpOIHAS
KHCJIOTA

4. Mn(OH), 5. HNO3 6. Ba(OH),

7. OpPOMOBOJIOPOJIHASI KUCIIOTA | 8. XJIOpHAs KUCIOTa 9. Cr03

3amanus 6, 7, 8, 9 TpeOYIOT OT OOyYArONIUXCSl 3HAHUM XUMHUUYECKUX CBOMCTB
BEIICCTB, OTHOCSIIMUXCS K Pa3IUYHBIM KjaccaM HEOPTraHWYCCKUX COCIMHCHHI.

[Tpuyem oOyyarommuecs JODKHBI XOPOIIO 3HAaTh TUIIMYHBICE CBOWCTBA
HEOPTaHUYECKUX COCAMHCHUH, a TaKkKe U CIenu(PUIecKHUe CBOMCTBA Pa3IMUHBIX
BEIICCTB. BBIMOTHEHUE TaKWX 3aJlaHuii TPEOYeT TIIATEIHLHOTO aHalM3a YCIIOBHSI,
NPUMCHCHUS 3HAHMA CBOWCTB BEHIECTB M YCJIOBHH NPOTEKAHMS Pa3JIUYHBIX
peaKLum.

Ilpumep 3aaanus 6.
JlaHbl 1BE TPOOUPKH C COJITHOM KUCTOTON. B 0/THY M3 HUX 100aBUIIM PACTBOP KUCIION
coyii X, a B Ipyryto - pacTBop BemiecTra Y. B pe3ynbrate B mepBoii mpodupke
HA0JII0/1alTK BbIJIEJICHUE Ta3a, a BO BTOPOM - 00pa30BaHKe 0CaIKa.
W3 npemyioxkeHHOro nepeyHs Beioepute BemectBa X U Y, KOTOpbIE MOTYT BCTYIAaTh B
ONMCAHHBIE PEAKIIHH.
1) THAPOKCH/T JINTHUS 2) nuruapodocdar Gapus
3) rugpokapOOHAT KaIbIUs 4) cunuKaT KaJius
5) dropun muHKa

3amanue 7 (Ha yCTaHOBJICHHE COOTBETCTBHUS MEXIy (OpMYJIOi BellecTBa U
peareHTaMu, ¢ KaXJbIM U3 KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMOJCHCTBOBATH,)
CUMTAETCA TPATUIIMOHHO OJHUM M3 0oJiee CIOKHBIX. 3a/laHue MPOBEPSIET 3HAHUE
XUMHYECKUX CBOMCTB HEOPTaHUYECKUX COCIMHEHMM, OTHOCSIIUXCS K Pa3IMYHBIM
KJaccaM. 3a/laHue MPEeAyCMaTPUBAET YCTAHOBIICHNE B3aMMOCBSI3M HEOPTaHUYECKHUX
BEIIECTB, BCTYMAIONIUX B XUMUUYECKHUE PEAKIINH, C TPOTYKTAMHU JaHHBIX PEAKITUH.

Ilpumep 3a1anus /.

YcTaHOBUTE COOTBETCTBHE MEXKIY BEIIECTBOM W PEAreHTaMH, C KaXIbIM W3
KOTOPBIX JTO BEHIECTBO MOXKET B3aUMOJCHCTBOBATh: K KaXIOW TO3UIIUH,
0003HaueHHOW OYKBOM, MOJO0EPUTE COOTBETCTBYIOIIYIO TO3UIMI0, 0003HAYCHHYIO

dpoii.

BemectBo PearenTsl
A) Al 1) Al,O3, H,O, C
b) CaO 2) MgCly, SO, CO3
B) KOH 3) KCI, H,SO4(p-p), NaOH
I') NaHCO3 4) HCI, NaOH(p-p), H2SO4(p-p)
5) Fe, S, O

Ilpumep 3ananus 8.

VYcraHoBUTE  COOTBETCTBUE  MEXKAY  HCXOAHBIM(M)  BeleCTBOM(-aMu),
BCTYMaOMMM(U) B pPEaKUUI0, U MPOAYKTOM(-aMH), 3TOM peakluu: K KaKIou
MO3UIINK, 0003HAYECHHOW OYKBOM, MOJ0EpPUTE COOTBETCTBYIOUIYIO MO3UIINIO,




0003HaYeHHY10 U(POH.

HcxoaHpie BEIIECTBA [Ipoaykr(-b1)
peaknu
A) I, u NaOH(mipu HarpeBanun) 1) Nal u H,O
B) CuCl, u Kl (p-p) 2) NalO, NalO; u H,0
B) Na,O u HI 3) Cul, u KCI
I') NaOH u HIO3(p-p) 4) NalOs, Nal u H,0O
5) Cul, I, u KCI
6) NaI03 u H,O
[Tpwu BBLIITOJIHEHU N JTAaHHOT'O 3aJIaHus HEOOXOUMO OBLI0

NpOACMOHCTPUPOBATL 3HAHUA CBOMCTB COCI[I/IHCHI/Iﬁ MCIU, fIOI[& BCIIOMHUTB
CBOMCTBA COCI[I/IHCHI/Iﬁ OTUX XHUMHUYCCKHUX JJICMCHTOB, 0COOEHHOCTH O6pa3OBaHI/IH
PA3JIMYHBIX MPOAYKTOB PCAKIIMU B 3dBUCUMOCTH OT yCJ'IOBl/If/'I UX IPOTCKAHMUA.

Baok «Oprannyveckasi XumMush»

Conepsxanue 65oka «Opranuyeckasi XMMUs MPEJCTaBISET cCUCTeMa 3HAHUH O
BOKHCUIIUX TOHATHUSAX W TEOPUAX OPraHMYEeCKOM XUMHUHU, XapaKTePHBIX
XUMUYECKUX CBOMCTBAX HW3YYEHHBIX BEIIECTB, MPUHAJIEKANUX K Pa3TUYHBIM
KJlaccaM OPTraHMYECKHX COCJUHEHUM, B3aMMOCBS3M STUX BEIIECTB. Y CBOCHHE
IPOBEPSIEMBIX DJIEMEHTOB TPOBEPSUIOCH 3aJaHUSMH 0a30BOTO, MOBBIIICHHOTO
U BBICOKOTO YPOBHS CIIOKHOCTH. DTHUMU 3aJlaHUSIMU IPOBEPSUINCH TE K€ YMEHUS
U HaBBIKH, Kakue ObutH B Onoke «Heopranudeckass XUMHs.

Hanubiii 6510k yacti 1 3K3aMEeHAIIMOHHOW paboOThl TakKe BKIIIOYAET B ceOs
3a/IaHUSl PA3JIMYHOTO YPOBHSI CJOXKHOCTH: OaszoBoro (3amanums 10, 11 um 13),
noBbIIeHHOro (3amanus 12, 14, 15 u 16).

80

70

__4\‘ -
TSN L
‘\\:\':%{:"r”,,"k=————f

v

60

50

—_—— 2023
40

== 2024

30 2025

20

10

10 11 12 13 14 15 16

Bce 3amanus 6a30BOro ypoBHS U BCE 3aJaHUS MOBBIIICHHOTO YPOBHS CIIOXKHOCTH
BBINIOJIHEHBI C PE3YyJbTaTOM BBINIE YypOBHA YycBOeHHUsA. (OJHAKO, pe3yabTaThl
BBITIOJTHEHUS 3aJaHUM JTAHHOTO OJIOKa CBHJACTEILCTBYIOT O TOM, YTO 3JIEMEHTHI
COJZIep)KaHUsI Kypca OpPraHWYECKOW XMMHUH YCBOCHBI BBIMTYCKHUKAMH HECKOJIBKO
XYK€, 4eM DJIEMEHTBhI COJECpKaHUsI Kypca HEOPraHM4YECKOW XUMUH. BhInonHeHue
KaXJ0TO M3 3aJaHUM 3TOro Oj0Ka TpeOyeT yACHSATh NMEePBOCTENIEHHOE BHUMAaHUE
KJIaCCU(PUKAITMOHHON MPUHAJIC)KHOCTH, XUMHUYECKOMY CTPOCHHUIO U XUMHYCCKUM
CBOMCTBAM BEIIECTBA._

3aganue Ne 10




VYcTraHOBUTE COOTBETCTBUE MEXIY Ha3BaHUEM BEIECTBA U €r0 MOJICKYJSIPHOU
dbopmynoi: K  KaxJaoM mo3uluu, O0003HAYEHHOW OYyKBOW, mOAOEpUTE
COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAYCHHYIO IU(PPOH.

Hassanue Bemiectsa MonekynsipHas popmyna
A) TunuH 1) CoHsNH;
b) HuTpoOeH3on 2) (CH3),CHNH;
B) uzonponunamun 3) CsHsNO>
4) NH,CH,COOH

3ananue 10 0a30BOro ypoBHS CIIOXHOCTH, OPUEHTUPOBAHHOE HA MPOBEPKY
YMEHHS KJacCU(DUIIMPOBAaTh OpPraHUYECKUEe BellecTBa MO UX (QopmyraMm
Ha3BaHMSM, YCTaHABIMBATh COOTBETCTBUE MEXAYy Ha3BaHueM U (popmynoii
COCIMHEHHUS BBIMOJIHEHO 3K3aMEHYEMbIMU HECKOJbKO MEHEE YCIEIIHO YeM B
HPOILIOM roxy (CpeHUM MPOLECHT BhIoAHEeHUs — 64,2 %).

AHanu3 BeinoaHeHus 3ananus 10 Bapuanta 302 nmokas3bsiBaeT, 4To ToJIbKO 60,38%
BBIMYCKHUKOB YCIIEIIHO CHOpaBWINCh ¢ 3agaHueMm. [loutm 23% sk3aMeHyeMbIX
nepenyTaii TJIUIUH W OTWIAMUH, MOYTH 6% BMECTO TJIMIIMHA MPEITIOKIIH
dbopmyny  HuTpoOeHzona, 17% - OpemyoXwin  HEBEpHYH  GopMmyIy
u3onponuwiamMuHa. [lpuynHaMu CHIDKEHHS PE3YJIbTAaTOB BBITIOJIHCHUS 3aJIaHUS
MOCITY>KWJIO TO, YTO OBUIM MPEASIOKEHBI (POPMYJIbI U HA3BAHUS a30TCOIECPKALIUX
OpraHUYeCKUX COEIUHEHUH, KOTOpbIE TPAIUIIMOHHO BBI3BIBAIOT 3aTPYAHEHUS Yy
BBIMIYCKHUKOB, MHOTHE BBIIYCKHUKH HMEIOT HEJOCTAaTOYHBbIE 3HAHUA O
HOMEHKJIaType OPraHMYeCKUX COCIMHEHUM, MJI0XO0 3HAIOT TPUBHAJIbHBIE HA3BAHUS
BEIIECTB.

IIpu stom 10,42% BBINYCKHUKOB C HU3KUM YPOBHEM NOATOTOBKH YCIIEIIHO
CIpaBWINCH C 3a7aHueM, a 1% BBICOKOOATBFHUKOB JOMYCTHJ MPHU BBITTOJIHEHUH
9TOrO 3aJIaHUS ONIHOKH.

3ananme Ne 11

W3 mpeniokeHHOTO TepedHsl BhIOEpUTE JBa BEIIECTBA, B MOJIEKYJIAX KOTOPBIX
BCE aTOMBI YIJIEPOIa HAXOAATCA B COCTOSIHUM SP*-THOPUIH3aLUH.
1) nuBuHMI 2) XJIOpONpEH 3) nponeH 4) nponuH 5) uzomnpen

AHanu3 BBINOJHEHUS 3aJaHUsl OTKPBITOrO BapuaHTa MOKa3biBaeT, 4uto 37,74%
BBIITYCKHUKOB BEPHO BBIOpAIIM CpeAu NPEAJIOKEHHBIX BEIIECTB AUBUHHWI U
xyoponpeH (BepHbii otBer 12). 18,87% - mpemnoxunu otBeT 15, BeIOpanu
JUBUHWI U U30TPEH, OUEBUAHO, 3a0bIB, UTO B alIKaJIEHE U30MPEHE KPOME aTOMOB
yriiepojia, CBSI3aHHBIX JIBOWMHBIMM CBSI3SIMU, €CTh €€ U YIIEBOJOPOIHBIN paJluKal
METHII, B KOTOPOM aTOM YIJIEPOJA HAXOAMUTCS B COCTOSHUU SP3-rubpuausanuu. Ilo
11,32% sx3amenyeMbIX BeIOpanmu oTBeTHl 13 u 35; 9,43% - 23; 7,5% - 25; T0 ecTh
MPEVIOKUIIU YTIEBOJOPObI, B MOJIEKYJIaX KOTOPBIX MMEETCSl ABOIHAs CBS3b, a,
CJIe/I0BATENLHO, U aTOMBI YITIEepOAa B COCTOSHUM SP2-TUOPHAN3ALMY, HE YUUTHIBAS
HaJM4usl B MOJIEKYJIaX BBIOPAHHBIX YTIEBOJIOPOJIOB ATOMOB YIJIEPO/ia B COCTOSIHUU
Sps-FI/I6pI/II[I/I3aI_II/II/I.

Tonbko 6,25% BBIIYCKHMKOB C HU3KHUM YPOBHEM IIOATOTOBKM YCIEHIHO
CIpaBUIUCh C 3ajnaHueM, a 8,93% BbICOKOOATBLHUKOB HE CMOIUIM MPABUIIBHO
BBITIOJIHUTD 3TO 3aJIaHKE.



[IprunHO HEBEPHBIX OTBETOB MOTJIO MOCIYKUTh HE TOJBKO HEIOCTATOYHBIC
3HAHHUS O CTPOCHUM OPTraHUYECKUX MOJEKYJ, HO W HE3HAHUE TPUBHUAIBHBIX
Ha3BaHUM yIJIIEBOJOPOJIOB.

3aganue Ne 12
(3aJaHME OBBIIIICHHOI'O YPOBHS)

N3 mpeniokeHHOTO TepeuHs BHIOCpUTE BCe BEIIECTBA, KOTOPBIC PEarHPYyIOT C
rugpokcugom meau (11).
1) ykcycHas kucnorta

5) aneTanpaeru

2) aleToH 3) auetuwsieH  4) STWICHIJIUKOJb

Bepnsiit otBeT 145 npennoxunu 32,8% sK3aMEHyEMBbIX.

15,09% »K3aMeHyeMbIX TIPEIJIOKUIM B KadecTBe oTBeTa — 45, BbIOpaB
B3aumozeicTBre ruapokcuaa meau (1) ¢ MHOroaToMHBIM CIUPTOM U aJIbACTUIOM,
HO 3a0bIB, YTO TUJIPOKCUJT MEIM — OCHOBAHHE U B3aUMOJICHCTBYET C KUCIOTAMH.

7,5% o2K3aMeHyeMbIX TIPEIJIOKUIM B KauecTBe oOTBeTa — 15, BbIOpaB
B3aumozeicTeue rugpokcua meau (1) ¢ kucmoToit u anpaeruaom, HO 3a0bIB TIPO
€ro B3aUMO/ICUCTBUE C MHOTOATOMHBIMU CITUPTAMHU.

I[Ipu stom 15,09% »HK3aMEeHyeMBIX HE 3HAIOT O KauyeCTBEHHOM peakIuu
anbBJACTHIOB C THAPOKCHJIOM MeIW W He BblOpanmm oTBeT «5»; 37,74%
HK3aMEHYEeMbIX HE BBIOpalld B KayeCTBE BELIECTBA, B3aUMOJEHCTBYIOUIETO C
rugpokcuaom Meau (1), ykcycHyro KUciory.

baok «Xumuyeckas peakuus. Meroabl NO3HAHUSA B XUMHUH. XUMHUA H
*KU3Hb. PacueTnl Mo xumMuyecKuM GpopmMysiaMm U YpaBHEHUSM PeaKIUiDy

Conepxanue OJIOKOB «XHMHYECKash peakius», «PacueTel Mo XUMHUYECKUM
dbopMmynaM M ypaBHEHHUSM PEAKIU» MPOBEPsIIOCh 3amaHusiMu 17-28 Ga3oBoro
U TIOBBILIEHHOTO YpPOBHEW clokHOCTU. Coaep:kaHWe YCIOBUW 3aaHUNl HMEET
MPUKJIATHON U MPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep, OHU TAKKE HAIPaBJICHbI Ha
MPOBEPKY YCBOEHUS HEKOTOPOTO (HaKTOJOTUYECKOro Marepuana. BrimonHeHue
3aJlaHdil TPETyCMaTPUBAIIO TPOBEPKY CPOPMUPOBAHHOCTH YMEHHMIA: UCTIONB30BAThH
B KOHKDETHBIX CHUTyallUAX 3HaHUS O TNPUMEHEHUH M3YYCHHBIX BEUIECTB
U XMMHYECKUX MPOLECCOB, O MPOMBIIUICHHBIX METOJIaX IMOJYYEHHUS HEKOTOPBIX
BEIECTB M CIMOCO0ax WX MepepadoTKU; TUIAaHUPOBATH MPOBEICHUE YKCIEPUMEHTA
[0 TIOJIYYEHHUIO Y PACTIO3HABAHUIO BAXKHEUIIIUX HEOPTaHMYECKUX U OPTraHUYECKHUX
BEII[ECTB HAa OCHOBE MPUOOPETEHHBIX 3HAHUM O MpaBUiax O0e30MacHON paboThI
C BemIeCTBAaMU B OBITY; MPOBOJUTH BBIYHCICHUSA IO XUMHYECKUM (opMmyaam

Y YPAaBHEHUSM.
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JlanHbple JuarpaMMbl TO3BOJIAIOT TOBOPUTH O TOM, YTO OOJBUIMHCTBO
AJIEMEHTOB COJEPKAHUSA ITOro OJOKa YCIEHNIHO YCBOCHO DK3aMEHYEMBIMU KaK Ha
0a30BOM, TaK W Ha IMOBBIIIEHHOM ypoBHAX. Ho mpu 3TOM Hamo oTMeTuTh Oosee
HU3KHE pe3yJIbTaTbl BBINOJHEHUS 3aJaHUN [0 HEKOTOPBIM COJEPKATEIbHBIM
JIMHUSIM.

Ananuzupysi pe3yJabTaThl BBINOJHEHUS 3aJaHUid 1O OJOKy «XUMHUYECKas
peakuus», cieayeT OTMETHUTb, YTO ¢ Oojiee HU3KMMM pe3yJbTaTaMHU BBIIOJHEHO
3amaHue 28, 3a1a4a C pacueToOM I10 YPABHEHUIO XMMHUUYECKOW PEAKIUU C MACCOBOU
JOJIEN IIPUMECEN WIIM BBIXOJIOM IPOJYKTa PEAKLIMH.

3aganme Ne 28

[Tpu HarpeBanum 132 r cynbharta aMMOHHUS C W3OBITKOM THUAPOKCHAA KaJbIUSI
obu10 mosydeno 38,08 1 raza (H.y.). Onpenenute BBIXOJ NMPOAYKTA PEAKUIUHU B
NPOIEHTaX OT TEOPETHUYECKH BO3MOXKHOTO. (3alUIINTE YHCIO C TOYHOCTHIO [0
IEJIBIX).

Tonbko 41,51% sK3aMeHyEMBIX, BBIIOIHABIINX JaHHBIM BapUaHT, CMOTJIA BEPHO
pemuTh 3amady, NOpemiokuB oTBeT «85». Opumn sk3amenyembiii  (1,89%)
NOPEJIOKUI OTBET B JIBa pa3a MEHbIIE, OYEBUAHO, IMPU pacyere He yuel
K03 HUIMEHTHI (KOJIMYECTBEHHbIE OTHOIIEHUS Cysib(aTa aMMOHHS U aMMHUaKa) B
YpaBHEHHUH.

Pemienne 3Tux 3aa4 npearonaraeT HalvucaHue ypaBHeHuUs1 peakunu. [lanee
HEOOXOIMMO MPOM3BECTH PACUET KOJIMYECTBA BEHIECTBA MO YPABHEHHIO PEAKIIUU
(MCcTIONB30BaHKME TMPOMOPLUMOHATBHOM 3aBUCHUMOCTH MEXKIY BEIIECTBAMU —
yYaCTHUKAMHU peakiuu). BeposTHO, ¢ 53THUM 3TanoM CHPaBISIIOTCS MHOTHUE
BBIIIYCKHUKHU, TaK KaK TOT € CaMbli 3Tall OHU BBIMOJHSIOT YCIELIHO B 3aJaHUSAX
23 u 27. A apyroi cirenyroolmui dTan pelieHus 3aJadyd — dTall PacCyKJICHUU U
pacyeToB — BBIYMCIECHUE NPOLEHTAa OT YHUCJIA WM YHUCia [0 €ro MpOLEHTY —
BBI3BIBAET 3aTPyJAHEHUSI Yy MHOIMX BBINYCKHUKOB. [Ipm pemenun naHHOU
KOHKPETHOM 3aJ]a4M NOJIOBHHA BBIITYCKHHUKOB HE CMOTJIM BEPHO OMPEIEIUTh BBIXO
IIPOJYKTa PEAKLHUH B IIPOLIEHTAX OT TEOPETUYECKH BO3MOKHOIO, BBIYUCIUTH YaCTh
OT 1IeJIOr0. Y OJHOI0 3K3aMEHYEeMOro Obul ImpeioxkeH OTBeT «170», 4To roBOpUT
o ToM, 4Tto oTBeT Ooubiie 100% ObITh HE MOXKeT. Hu3kuii mpOIEeHT BHITIOJHEHHUS
JAHHOTO 3a/IaHHs TOBOPUT Tak JX€ M O HEAOCTAaTOYHO C(HOpMHPOBaAHHON
MaTeMaTU4YeCKON IPaMOTHOCTH BBIITYCKHHUKOB.

®opmat npeabsBiaeHus 3ananus 17 uamenuiics B 2025 roay. 3aganue 17 610
MpeACTaBlIeHO B (popmaTe 3amaHusi Ha YCTAHOBJIEHHWE COOTBETCTBHSI, a HE BBIOOD
MHOYXECTBEHHOTO OTBETa, Kak 3T0 06110 B 2024 TOIy.

IIpumep 3axanus 17.
VYcraHOBUTE COOTBETCTBHE MEXKIY pEarupyronMMyA BEUIECTBAMU W THUIaMU
peakiuii, B KOTOPOH OHU Y4acTBYIOT: K KaXJ0W MO3UIIMHU, 0003HaYEHHOU OYKBOH,
MOJ0EpUTE COOTBETCTBYIONIYIO MO3UITNIO, 0003HAYCHHYIO ITU(POIA.

BemiecrtBa Tunel peakuuu
A) 1,2-nuxnopnponan U 1) rugponuza, HeoOpaTumas




MarHum
B) mporien u Boga (H) 2) nerajoreHUpOBaHUSI, OKHCIUTEIHHO-
BOCCTAHOBHTEJIbHAS
B) mertunanerat u rugpoKcu 3)ruaporaoreHupPOBaHus, TeTePOreHHAS
HaTpus (p-p)
4) ruzpaTaliiy, KaTaTuTHYeCKast

Taxoil popMar 3a1aHus MO3BOJUI SK3aMEHYEMBIM MOJYYUTh 00JIee BHICOKHE
PE3yAbTAThI BBIIIOJIHEHUS, YEM B MPEABIAYILEM TOAY.

Baxxubim YCIIOBUEM JJIIsA MMpaBUIJIIBHOTO BBITIOJTHCHUA SaIIaHI/Iﬁ
COACPIKATCIBbHOT' O 0J10Ka «XHUMHUYEeCKas PCaKIus» ABIIACTCA BJIaACHUC
HOMeHKﬂaTYPOﬁ HCOPTAHUYCCKHUX U OPraHNYCCKUX BCIICCTB. I[J'ISI MaKCHUMaJbHOMU
YBCPCHHOCTHU B MPABUIBHOCTH PCUICHUA 3aI[aHI/II‘/’I, npeayCcMaTpmuBarOmnx aHalIn3
XUMHUYECKHUX CBOMCTB BCHICCTB U BCPOATHOCTU IMPOTCKAHUA peaKHI/Iﬁ MCKIAY HUMU,
IMPOTHO3HUPOBAHUC  TIPOAYKTOB peaKuHﬁ U BO3MOKHOCTH OCYHICCTBJICHHA
ITOCICO0OBATCIIBHBIX HpCBpaHIeHl/If/'I, H€O6XOJII/IMO COCTABJAATh YPaBHCHUA peaKum”I
WM HUX CXCMbI, TO C€CTb BHU3YAJIMU3UPOBATH HpC)IHOJIaFaGMBIﬁ OTBCT. Hepe;lKo
MMEHHO OIINMOKM B DJTHUX DJJIEMEHTaX 3HAHHWH HE MO3BOJSIOT 9K3aMCHYCMBIM
IMPaBUJIBHO CIIPABUTHCA C 3a1daHUAMU.

bonee ycnenno yeM B 2024 roay 3K3aMEHyEeMbIE CIIPABUIIMCH C 3aaHuem 24
MOBBIIIEHHOTO YPOBHS CJOXKHOCTH, TPOBEPSIONIETO 3HAHMS O KaueCTBEHHBIX
peakuusaX Ha OpraHNYecKre COeIMHEHUs U Ha HEOPTaHMYECKHe BEUIECTBA U MOHBI,
NpOBEPSIOIIEEe YMEHHUS IUIAaHUPOBATh  JKCHEPUMEHT IO TMOJYYeHHIO U
pacro3HaBaHUIO BAXKHEHIINX HEOPTaHUYECKUX U OPraHNYECKUX COSTUHEHUH.

Ipumep 3axanus 24.

YcTaHOBUTE COOTBETCTBUE MEXK]Y pearupyromuMu BelleCTBAMU U MPU3HAKOM
IIPOTEKAIOIIECH MEXy HUMHU PEAKIIUU: K KaXXI0W MO3UIINK, 0003HAYCHHOU OYKBOH,
mo10epUTE COOTBETCTBYIONTYIO MO3UITMIO0, 0003HAYCHHYIO IU(DPOH.

Pearupyromue Beniecrsa [Ipu3HaK peakimu

A) AI(OH)3 u KOH (p-p) 1) BeIIeNIeHE Oyporo rasa

B) HNOs(p-p) u KoCO3(p-p) 2) pacTBOpEHHUE OCaIKa

B) KoCr207(p-p) m NaOH(p-p) 3) oOpa3zoBaHue ocaaka

I') Zn(OH), u HNOs3 (p-p) 4) BoifienieHre OeCIBETHOTO Tra3a
5) U3MEHEeHHe 1BETa PacTBOpa

DTO 3aJlaHle HMEET SPKO BBIPAKEHHBIM MPAKTUKO-OPUEHTUPOBAHHBIN
xapaktep. JIsi ycnmemHOro BBIIOJHEHUS JAaHHOTO 3aJaHHUsl DSK3aMEHYEMBbIE
00s13aTeNIbHO  JIOJKHBI ~ OBLIM  MPOJEMOHCTPUPOBATh  BJIQJCHUE 3HAHUSIMU
Ka4E€CTBEHHBIX PEAKIINI HA HEOPTAHUYECKUE U OPTaHUYECKUE BEILIECTBA, YMEHUSIMHU
IJIAHUPOBATh JKCIIEPUMEHT [0 PACIIO3HABAHUIO BAXKHEMIIMX HEOPraHWYECKHUX
coequHeHuid. Ha oOCHOBaHMM 3TOro SK3aMEeHyeMbl€ JIOJDKHBI OBUIM YyKa3aThb
MPU3HAKU MEXKIY NMPEIIOKEHHBIMU B 3aIaHUN PEAKLIHUSIMH.

CrabunbHO OoJNiee HU3KUE pe3yNbTaThl AEMOHCTPUPYIOT 3K3aMEHYEMbI€ MpHU



BBITIOJTHEHUH 3aAaHus 25. JIJs ycrenrHoro BEIOMHEHUS 3TOTO 3aIaHMs YYaCTHUKA
PK3aMeHa JOJDKHBI WMETh 3HAHUS 10 MHOTHM DJJIEMEHTaM COJCpKaHHS: 3HATh
npaBuiia paboThI B 1a0OpaTopuu, 1abOpaTOPHYIO OCY1y U 000PYI0BaHHE, TpaBUIIa
0e30macHOCTH TPU PabOTe C CAKUMHU TOPIOYMMH W TOKCUYHBIMH BEIIIECTBAMH,
cpencTBaMu OBITOBOM MCCIIEAOBAHMS XUMHYCCKUX BEIIECTB M MPEBPAIICHHH, 3HATh
METOJBI PA3JACICHUSI CMECEH M OYHCTKHM BEIIECTB, WUMETh NPEICTaBICHUE O
METATypTur: OOLMX crocobax MOMydYeHUsT METAJJIOB, 3HATh OOIINMEe HAaydHBIE
MPUHITUITBEI XUMAYECKOTO TIPOU3BO/ICTBA HA IPUMEPE MPOMBIIIJICHHOTO TTOJTYYCHHS
aMMHaKa, CEpHOH KHCIOTBI, METAHOJIA W T.JI., TOHWMAaTh, YTO IPAKTHYECCKOE
NIPUMCHEHHE BEIIECTB 00YCIIOBICHO MX COCTABOM, CTPOCHHUEM 1 CBOMCTBAMH, UMETh
NPEJICTaBJIECHUEe O POJIM M 3HAYEHUW JIaHHOTO BEIIECTBA B IPAKTUKE, YMETh
00BSCHATH 00IIHE CITOCOOBI ¥ TIPUHIIUITBI TIOJTyYCHUS HanOo0JIee BaXKHBIX BEIICCTB.

Cpenu TMpoBEpsSIEeMBIX 3JIEMEHTOB B JTOM 3aJaHUU 3HAHUSA O TOJYYCHHUH
BBICOKOMOJICKYJISIDHBIX ~ COCIMHEHMUA. J[711 BepHOTO BBHINOJHEHUS 3a7aHUs
HE0OXO0IMMO 3HATh YYaCTHUKAM W TPUBUAJIbHBIC HAa3BaHMS BEIIECTB, M UX 00JIaCTh
NPUMCHCHMS, Ha YTO Yallle BCErO Mayio o0pallaeTcs BHUMAHHS IMPU H3YyUYCHHUH
npeaIMeTa U yYUTEIIMHU, U 00yJatOIIUMHMCS.

IIpumep 3ananus 25.

Y cTaHOBUTE COOTBETCTBHE MEXK]IY BEIIECTBOM M O0JIACTBIO €r0 MPUMEHEHUS: K
KKIOM TMO3UIUMU, O0003HauUeHHON OyKBOH, MOAOEpUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYIO U POIA.

BemectBo O6acTb NpUMEHEHUs
A) 6yran 1) B KauecTBe JICKAPCTBEHHOI'O IIpernapara
b) 6enzon 2) B cocTaBe ra3000pa3HOro TOILIMBA JJIsl aBTOMOOWMIIEH
B) rnunun 3) B KaueCcTBE pacTBOPUTES
4) mostydyeHHs B3phIBUATHIX BEIIECTB

B Texymiem rogy sx3ameHyeMbie 0oJiee YCIEeNTHO CIIPABMIIUCH C BBHITIOJIHEHUEM
JAHHOTO 3aJlaHvs, TaK KaK B HEM OBUIM MPEIJIOKEHBI XOPOIIO W3BECTHHIC U3
KU3HEHHOW MPAKTUKU COCIUHECHUS.

AHanu3upys pe3yiabTaThl BHITIOTHEHUS 3aJaHUil 0a30BOTO YPOBHS CIIOKHOCTH
o 070Ky «PacyeTsl Mo XuMudeckuM GopMyJiaM B YPaBHEHUSIM PEaKIuii», cleayeT
OTMETHUTD, YTO MPOIICHT BBHITTOJIHCHHUS 3a1aHMi 26, 27 BbIIIe YPOBHS YCBOCHUSI.

IIpumep 3aganus 26.

Kakyro maccy 5%-noro pactBopa cyibdara meau (1) Hamo B3saTh, 4TOOBI TIpU
BBINIAPUBAHUU 15 T BOJBI MOIYYUTh pacTBOP ¢ MaccoBoil qoueit conu 15%. (OTBer
3aMHIINATE C TOYHOCTHIO J0 JIECATHIX)

Pe3ynprarel BbINOJNIHEHUA 3aJaHUs 26, MPOBEPSIOMIETO YMEHHE NPOBOAUTH
pacuéThl C HCMOJIb30BAHUEM TOHSITHUSI «MaccoBas JOJS BEIIECTBa B PacTBOPE»,
OOBSCHSIOTCS, KaK W B TPOILIOM TOIY, HEAOCTATOYHBIMH MaTeMaTUYECKUMU
YMEHHUSIMH: YMEHHEM COCTaBIATh MW pellaTh aireopamdyeckue ypaBHEHUS,
MPAaBUJILHO OKPYTJIATh YHWCIOBBIE 3HAYEHMS IIOJy4EeHHOrO OTBETa Ha 4YTO
HEOOX0AMMO O0paTUTh BHUMAHHE OOY4YarOIMMXCS W MEAaroroB IMpH MOJATOTOBKE K
EI'D 2025 rona.



B vactu 2 KM »sk3amenannonnoit padbotsl 2025 roga coaepxarcs 6 3a1aHuit
BBICOKOTO  YPOBHSI  CIIO)KHOCTU.  3aJaHusi C  Ppa3BEpPHYTbIM  OTBETOM
MpeayCMaTPUBAIOT KOMIUIEKCHYIO MPOBEPKY YCBOEHHS Ha YIiyOJEHHOM YpOBHE
HECKOJIbKUX (ABYX U 0Oojee) D>3JIEeMEHTOB COJIEpXKaHUs U3  Pa3Iu4HbIX
COJIepKaTeNbHBIX OJIOKOB.

Cnengyer OTMETUTb, 4TO 3K3amMeHyemble B 2025 romy Bce 3afaHUsl 4acTu 2
BBINIOJIHUJIU C Pe3YyJIbTaTaMU BbIIIE€ YPOBHS YCBOCHHUS.
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3amanus 29 u 30 oObeaWHEHBI OJHUM HAOOPOM BEIIECTB, U3 KOTOPBIX
HK3aMEHyeMble JOJKHBI BBIOpaTh peareHThl IS pealu3alli YCJIOBHM 3THUX
3aganuii. B ¢opmynupoBku ycnouit 3amanuii 29 u 30 BKIFOYEHBI YTOUYHEHWS,
OTPaHUYMBAIONINE BAPUATUBHOCTh XHMHYECKUX PEAKIUH, KOTOPbIE MOXKHO
COCTaBUTh U3 MPEIJI0KEHHOro mnepeuHsa BemecTB. B 2025 roay nnsa 3amanust 29
OBLIIM BKJIIOYEHBI JOTIOTHUTENIbHbIE YTOUYHEHUS: «HEOOXOAMMO BBHIOPATh BEIECTBA
pa3HbIe, BBITIOJIHAIONIME POJIb OKUCIUTENS U BOCCTAHOBUTENS B pEaKUUW». OTH
YTOYHEHUS KOHKPETU3UPYIOT TPU3HAKH TMPOTEKaHUS peaknuil (WM ux
OTCYTCTBHUE), COCTaB, KJIACC/TPyMIy BEIIECTBA, BCTYMAIOUIETO B PEAKIUIO WIH
oOpasyrolierocs B pe3yiabTaTe He€, U Ip. DTU JOMOJIHUTEIbHBIC YCIOBHS JOJKHBI
ObITh yUYTEHBl TPU BBHIOOpE BEIIECTB. 3a MPAaBWIbHBIA BHIOOD BEIIECTB H
COCTaBJIEHUE MOJIEKYJIPHOTO YPAaBHEHUS UX B3aUMOJEHUCTBHS BBICTABISETCS OJIUH
OaJin, a 3a MPaBUIILHOE OTPAKEHHUE CYNTHOCTH IMPOTEKAIOIICH PEeaKIuu ¢ MTOMOIIBIO
ANEKTpOHHOTO Oananca (29) wnam cocraBiieHWsT HOHHBIX ypaBHeHUM (30)
BBICTABJISIETCS] BTOPOH (MaKCUMalbHBIN) Oasu.

[Tpumep 3amanmii 29-30.

Jlna BeimonHeHus 3aganui 29, 30 ucnoyib3yuTe CHEAYIOMIUNA MMEPEYECHb BEIIECTB:
KapOoHaT HaTpusa, CcyiabGuUT Oapusi, MEepMaHTaHAT Kajus, CepHas KHUCIIOTa,
ruapokcup xenesa(lll), ammuak. JlomycTuMO KMCNOIB30BaHUE BOJIHBIX PACTBOPOB
BEILIECTB.

29. W3 mnpennokeHHOTO TIepedHsl BBIOCPUTE JBa BEIIECTBA, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHASL PEAKIIUA MEXKY KOTOPHIMU MPOTEKAET C 00Opa30BaHUEM MPOCTOTO
BEIIECTBA, OKCHAA M WLIEJIOYM. B OTBETE 3amumuunTe ypaBHEHUE TOJIBKO OJIHOW W3
BO3MOKHBIX OKHCIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEAKIUNA C YYaCTUEM BBIOPAHHBIX
BemiectB. CocTaBbTe JJIEKTPOHHBIM OallaHC (3alUIIKMTE YPaBHEHHS MPOLIECCOB

OKHCJICHUA U BOCCT&HOBJ’IGHHH), YKAKUTC OKHUCIINTCIIb 1 BOCCTAaHOBUTCIIb.



30. 13 mpensioxkeHHOro nepevHsl BbIOEpUTE JBa BELIECTBA, PEaKUUs MOHHOIO
oOMeHa MeXAy KOTOPbIMHM COIPOBOXKAAETCS PACTBOPEHHEM Ocajka 0e3 BbLAEICHHS
rasa. 3amuIInuTe MOJEKYJISIPHOE, MTOJHOE U COKpAIlleHHOE HOHHOE YpaBHEHUS peaKIui
C y4acTueM BbIOpaHHBIX BEIECTB.

3amanue 31 OpHUEHTHPOBAHO Ha NPOBEPKY CPOPMUPOBAHHOCTH YMEHHS
MOATBEPXAAaTh CYUIECTBOBAHME T'E€HETUYECKOW CBA3M MEXIYy BelleCcTBaMU
pPa3IUYHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB IIYTEM COCTABIICHHS YpaBHEHUU
COOTBETCTBYIOLIUX peakUuid. ODTOMY 3aJaHUI0 OTBEJIEHA pOJIb «MBICIEHHOI'O
sKcriepuMenTay. Ero ycnoue, kak 00bIYHO, ObUIO IPEIIOKEHO B (hOPME ONMHUCAHUS
IIOCJIEI0OBATEIBHOCTH XUMUYECKUX IpeBpamleHuil. JlaHHoe 3amaHue Tpedyer
OT 3K3aMEHYEMbIX YMEHHS ONpPEIeTUTh MPOAYKTHl PEaKIMid, YYUTHIBATh YCIOBUS
U TpU3HAKM NPOTEKAHMS PEAKUUH, KOTOpbIe OMUCaHbl B YCIOBHUSX 3aJaHH.
HNMeHHO He0cTaTOYHOE BHUMAHUE KO BCEM acleKTaM YCJIOBHS 3aJlaHUs 3a4acTylo
ABJIIETCS. MPUYMHOM TOTO, YTO MOJYYUTh MAKCUMAalbHBIA Oajl 3a BBINOJHEHUE
3aJJaHus YIaeTcs HE BCEM DK3aMEHYEMbIM.

dopmart nmpeabIBICHUs 3aJaHUN BEICOKOTO YPOBHS CIOKHOCTH B 2025 rony He
MU3MEHMJICS 110 CPABHEHUIO C PEbIYIIIUMU TOJJaMu U He u3MeHuTcs B 2026 rony.

IIpumep 3aganus 31.

Oxkcup xkenesa (11l) pactBopwim B pazbaBineHHO# a30THOM kuciaore. OOpa3oBaBiieecs
BEIIECTBO BBIICTWIM M MPOKATWIA. TBEepabIil 0ocTaToOK 00padoTanyu MOA0OBOIOPOIHON
kucnotoi. [lomydeHHOe MpOCTOe BEIIECTBO MPU HATPEBAHUU BCTYIWIO B PEAKIUIO C
KOHIIEHTPUPOBAHHBIM PACTBOPOM Aa30THOM KHUCIOTHL. Hamumimre MoNeKyIspHbIe
YpaBHEHHsI YETHIPEX OMHCAHHBIX PEaAKIUH.

Ipumep 3aganus 32.
[IpuBenuTe ypaBHEHUS XUMUIECKUX PEAKIIUH, KOTOPHIC MIO3BOJISIOT OCYIIECTBUTH
CJICTYIOIIUE TIPEBPAIICHHUS
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[ToaTOoMy, Kak U B MPEABIAYIIHNE TOMbI, COCTABIIEHUE Pa3BEPHYTOrO0 OTBETA Ha
3aJlaHus BBICOKOTO YPOBHSI CIIOXKHOCTH TpeOyeT OT OOydarommxcs TIyOOKOTo
aHanm3a ycioBus 3amaHus. llocnemyromiee BBICTpaWBaHHE DSJIEMEHTOB OTBETa
OyZeT HampsMyI0 3aBUCETHh OT TOTO, HACKOJIBKO YETKO BBIMTYCKHUK TMOHSUI, KaKHe
MOHATHS, (HOPMYIBI, YpAaBHCHHS DPEAKIMd W B KAKOW IOCJIENOBAaTEILHOCTH OH
OyZeT uCIoNb30BaTh sl pemieHust pacy€THhiX 3amad. Cremgyer oOpaTHuTh
BHUMAaHHE Ha TO, YTO MPHU OPOPMIICHUH Pa3BEPHYTOTO OTBETA MPHU PEIICHUH 3a]1a4
(33, 34) mHeoOXoAMMO yKa3blBaThb pPa3MEpPHOCTh (UUYECKUX  BEIUYUH,
MCIIOJIB3YeMBIX B TPOIECCE PEIICHHS 3a7adud, TIIATEIHHO OTCIEKWBATH JIOTHKY
pacCyKJIeHUN U COOTBETCTBHE WX YCIIOBUIO 3aIaHUA.

Ipumep 3agaun 33.
[Ipu cropannu oprann4eckoro Bemectsa A maccou 5,74 r nomydeno 6,272 n
(n.y.) yraekucnoro rasa, 1,46 r xjaopoBogopoja, 448 mi azora (H.y.) u 3,24 r



BoJbl. BemecTtBo A oOpa3yeTcs pu JeHCTBUM XJIOpMETaHa Ha BelecTBo b.

Ha ocHoBaHMM TaHHBIX YCIOBUS 3a7a4H:

1) npoBeanuTe HEOOXOAUMBIC BBIUMCICHUS (YKA3bIBANTE €UHHIIBI

2) M3MEpCeHHsI HCKOMBIX (DM3MUYECKUX BEIIMYMH) U YCTAHOBUTE

3) MoJieKyIsIpHYIO (POPMYITY MOTYICHHOTO OPraHMYECKOTO BEIIECTBA;

4) cocTaBbTE€ BO3MOXHYIO CTPYKTYPHYIO (hOpMYITy BelllecTBa A, KOTOpast

5) 0IHO3HAYHO OTpa’kaeT MOPSAOK CBSI3U aTOMOB B €TI0 MOJICKYJIC;

2) HAIMIIKTE YpaBHECHUE PEaKIIMHU MOJyYeHHUS BEIIeCTBa A U3 BEIICCTBA

3) b u xmopMmeraHa (MCHOJB3YHTE CTPYKTYpHBIC (OPMYNIBI OpraHMYECKHX
BCIIIECTB).

IIpumep 3agaum 34.

Jlst mpoBeieHust AIEKTposin3a (Ha MHEPTHBIX 3JIeKTpoax) B3sutd 750 mi
pactBopa cynbdara meau (1) ¢ konuentpanueit 0,8 MOJIL/T ¥ TVIOTHOCTHIO
1,08 r/mun. Ilocne Toro kak Ha aHoje BbIAeauIoCh 4,48 11 (Hy.) rasa,
npoiiecc octaHoBmiIM. K 00pa3oBaBiiemMycst B POIECce dIESKTPOIN3a
pactBopy no6asuiu 500 M1 pacTBOpa THAPOKCHAA HATPUS C KOHIICHTpAIeh
3,2 MonB/ ¥ TWIOTHOCTRIO 1,25 r/Mit. Onipenenure MacCOBYIO JOJTHO
IIEJIOYH B MTOJTYYEHHOM PacTBOpE.

B oTBeTe 3anumuTe ypaBHEHUS peakinii, KOTOPbIEe YKa3aHbl B YCIOBUU
3aJlayu, ¥ MPUBEIUTE BCE HEOOXOAMMbIE BHIYMCIICHUS (YKa3bIBaiiTe
€AMHUIIBI U3MEPEHUS UCKOMBIX (PU3MUECKUX BETUYMH).

OOyuass IMIKOJIBHUKOB TipuéMaM  paboThl C  pa3IWYHBIMH  THIAMU
KOHTPOJUPYIOMMNX 3aJaHuil (C KpPaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HE0OXOAMMO JTOOMBATHCS MOHMMAHUS TOTO, YTO YCIICIIHOE BBHITIOJIHEHUE JIFOOOTO
3aIaHUST HEBO3MOXKHO 0€3 THIATeJIBHOTO aHaJiu3a €ro YyCJIOBHS U BbhIOOpa
aJICKBaTHOM MOCJIE0BATEIHLHOCTU AeHCTBUNA. OHOBPEMEHHO BaKHBIM CTaHOBUTCS
dbopmMupoBaHue y OOYyYAIOIIMXCS YMEHUS palldOHAIBLHO HCIIOIh30BaTh BpeMs,
OTBEJIEHHOE Ha BBITIOJHCHUE MPOBEPOYHON pabOThl ¢ OOJBIIMM KOJUYECTBOM
3a/TaHUH, KAaKOBOH M SABIIAECTCS dK3aMeHalnoHHas padora EI'D.

[Ipr mOATOTOBKE K 3K3aMEHY BBIYCKHUKOB CO CPEIHUM YPOBHEM IOJITOTOBKH
HEOOXOUMO TMPEXKJIe BCEro OOpaTHUTh BHUMaHHE Ha C(HOPMHUPOBAHHOCTH y HHUX
0a30BeIX 3HaHUU MO mpeameTy. C ATOM NENbI0 TMOJE3HO MPOBECTH CTAPTOBOE
TECTUPOBAHHUE IS BBISBIICHHS IMPOOCIOB B 3HAHHMAX OOYYAIOIIUXCS, IS YETO
MO’KHO HCIMOJIb30BaTh WTOTOBBIE TECTHI MO KypCcy XUMHMHU 9 Kjacca, a Takxke
3agaHusi oTkpeIToro Oanka OI'D m EI'D. 3ateM 1enecooOpa3HO COBMECTHO C
00yJaroMKUMHCS COCTABUTHh MHIMBUYAIbHBIC TUITAHBI UX MOJATOTOBKH K DK3aMCHY.
[Ipu 5TOM BakHO OOpPaTUTh BHUMAaHUE Ha TO, KAKOM TEOPETHUYECKUN MaTepual o
BEIYIIUM paszjiejlaM U TeMaM Kypca XMMHUH OCHOBHOM IIKOJIBI, B OCOOSHHOCTH II0
TeM, T/J¢ OBUIM BBISBICHBI HEAOCTATOYHO TMPOYHBIC 3HAHUSA, OOydJaroIIuecs
JIOJIKHBI CAMOCTOSITEJIBHO TMIOBTOPUTh U CUCTEMAaTU3UPOBATD.

JIs1 opraHu3any caMoCTOSITeIbHON padOThl YUUTENb JOKEH PEKOMEH/I0BATh
oOyyJaromumcsi HeoOXoAuMbIe y4YeOHHMKH, MOCOOUs, crpaBouHbId Marepuai. Ilo
Mepe TOro Kak ydJaludecs IMPOJABUTAIOTCA B CBOEH paboTe MO CHUCTeMaTHU3alNH
TEOPETUUECKOTO MaTepuaia, CJIeAyeT TMPOBOAUTh TEMATHYECKUM KOHTPOJIb
3HAHWUM, UCIIOJIB3YS MPHU 3TOM KaK TPAAULIMOHHBIE, TAK U TECTOBBIE TEMATUYECKUE
KOHTpOJIbHBIE paboThl. Ha 3TOM 3Tane o4yeHb BaxkHa pabdoTa MO aHAIU3Y OIIMOOK,



KOTOpbIE IOMYCKAIOT yYalluecs P BHITTOTHEHUH 3aJJaHU, U BBISICHEHUIO IPUYUH
Tux omubok. Kak mokasplBaeT mpakTHKa, OUIMOKH 3a4acTyiO0 JOIMYCKAIOTCS IO
MPUYMHE HEJOCTATOYHOrO (TIOPOI0 B KOpPHE HEBEPHOr0) MOHUMAHMS YCIOBUS
3a/1aHUSl 1 HEYMEHUSI €T0o MpoaHanu3upoBath. [[03TOMy OUYe€Hb BaXKHO OOCYIUTH C
oOy4YaromMUMHCS CIEIYIOUME BONPOCHI: O YEM TOBOPUTCS B YCIOBHM 3aJaHus,
KaKOM TEOpeTHYECKUd MaTepuas HeoOXOJMMO HCMOIb30BaTh A  €ro
BBITIOJTHEHUSA, KaKUe OMOPHBIC 3HAHUS MOMOTYT IMPHU MOUCKE OTBETA U MO KAKUM
KpUTEpHUAM OyAET BEIOUPATHCS 3TOT OTBET M3 MPUBEIEHHBIX B YCIOBUU BapUAHTOB
otBeTa. [Ipu BHITIOTHEHUHU 3a/IaHUs CIIEIYET TaKKe OPUEHTUPOBATH 00YUAIOIIUXCS
Ha 00S3aTeNbHYI0 TMPOBEPKY KAXKIOIO0 M3 BapUAHTOB OTBETAa Ha MPEIMET €ro
COOTBETCTBHUSI BELIOPAHHBIM KPUTEPUSIM.

OO6muit pe3ynbTaT BhIMOJNHEHUS Beex 3aganuilt KM cBunmeTenbcTBYyeT 0 TOM,
YTO OOJIBIIIOE 3HAYEHUE ISl YCIEHIHOTO BBHITIOJIHEHUW 3aJJaHUM MMEET YPOBEHBb
c(hOpMUPOBAHHOCTH HE TOJILKO MPEAMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB, HO U
METanpeMETHbIX, OCHOBY KOTOPBIX COCTABJISIOT YyHUBEpPCAJbHbIE Y4YEOHBIC
nencTBug. VIMEHHO BaJE€HHUE TMOCICIHUMU TO3BOJISIET OCYIIECTBIISITh MOUCK
HeoOXxoauMol nH(pOpPMAIUU, U3BJICKATh €€ U3 YCJIOBHS 3aJaHUsl, aHAJTU3UPOBATH,
npeoOpa3oBeiBaTh HWH(OpMaNKMIO B HYXHYIO (OpMYy B COOTBETCTBHH C
TpeOOBaHUSMH, BBICTPANBATh UHIUBUAYAJIHHBIA aJITOPUTM PEIICHHUS.

HeBbimonHeHne  OTAENBHBIX — 3aJlaHUM  SK3aMEHAIlMOHHOIO  BapuaHTa
HK3aMEHYEeMbIMH BBICOKOT'O YpPOBHS TOJTOTOBKH, TJIaBHBIM 00pa3oM, CBSI3aHBI C
HECUCTEMATUYECKUMU  OMMOKaMHu,  KOTOphI€,  BO3MOXKHO,  OOYCIIOBJIEHBI
HEJOOLICHKOM CIJI0KHOCTH 3aJlaHHUii, HEBHUMATEIBbHOCTHIO NPU YTEHUU YCIOBHS,
OTCYTCTBHMEM 3allUCH HEKOTOPBIX YpPaBHEHUU peakiuid, HEOOXOIUMBIX IS
BBINIOJIHEHUS 3aJlaHMs], WM HENPOIHCHIBAHUEM pelleHUs 3agaHuid. Kak mpaswuiio,
JOTIyCKaeMble TIPH 3TOM OIIMOKM HMMEIOT HEMPOTHO3UPYEMBIM H  CIIydalHBIN
XapaKTep.

[ToaToMy mpu NOATOTOBKE K 3K3aMEHYy JAHHOM TpYyIIe BBITYCKHUKOB
HEO0OXOIMMO PEKOMEHAOBATH CIENATh MPaBUIOM (PUKCAILIUIO BCEX ITAMOB PEIICHUS
3aJlaHdii, YTO TO3BOJIIET CHHU3UTH BEPOSTHOCTH CIyYalHBIX OIIMOOK 3a CUeT
BO3MOXKHOCTH CaMOKOHTPOJII MNPaBWJIbHOCTA PEIICHUS 3K3aMEHAIIMOHHOTO
BapUaHTa HA 3Tale NPOBEPKU OTBETOB.

[Ipy moAaroToBKE K SK3aMEHY OOYYArOMIMMCS HEOOXOJUMO YYUTHIBATh U
PEKOMEHI0BAaHHBIE BPEMEHHbBIE PAMKHU ISl BEIOJIHEHUS! OT/ACJIbHBIX 3aTaHUM:

YPpoBEHB CIIOKHOCTH 3aJIaHHS Pexomenyemoe BpeMsi Ha BBITTOJTHEHHUE
3aaHUs
baszoBrbrit 2-3 MHUH.
IToBBImEeHHBIN 5-7 MuH.
Bricokuit 10-15 muH.

Nmenno k Takol ckopocTH BeinonHeHus 3aganuii KM EI'D u neobxoamumo
CTPEMHUTHCA B X0JI€ UHTEHCUBHOW NOATOTOBKHU K EI'D.

PexomMeHaanum 10 COBEPLICHCTBOBAHMI) OPraHU3ALUU M METOAMKH
npenogaBanuss xumMud B OpJioBCKOWl 00J1aCTH HAa OCHOBE BbIfIBJEHHBIX
TUNMHUYHBIX 3aTPYJHCHUH U OLIUOOK

1. PexomMeHIanum 1O COBEPLIIEHCTBOBAHMI) MpPeNoJAaBaHUA Y4eOHOIr0
npeaMeTa «XUMHUsD» BCeM 00y4a MM CH

Pyxosooumenam OO:



— peanu30BbIBAaTh MPUHUUIBEI IU(PPEPEeHIIMPOBAHHOTO O0YYEeHHs, CO3/7aBaTh
poUILHBIE KJIACCHI U TPYIIIBI C U3YYEHUEM XUMUU Ha YTIIyOJICHHOM YPOBHE;

— BBIACJATH JAOMOJHUTEIbHBIC Yachl HA U3YYEHUE XUMUU B BUJE DJIEKTUBHBIX
MpeaMeToB, (aKyJIbTaTUBHBIX KYPCOB, OPraHU30BBIBATh [JIs HYXKJIAIOIIUXCS
oOy4aromuxcs UHAUBUyallbHbIE 00pa30BaTeIbHbIE MAPLIPYTHI.

Yuumenam xumuu

— NpU COCTaBJIEHUU paboueldl MpPOrpaMMbl, TEMATUYECKOTO IJIAHUPOBAHUS
YBEJIUYUTh BpPEeMsi Ha pEIICHHE pPacCUYETHBIX 3a7ad W BBINOJHEHHUE 3aJaHUl Ha
YCTAHOBJIEHWE B3aUMOCBSI3M PA3JIMYHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB U
OpraHMYeCKUX COCJUWHEHUHM, yIensATh OoJyibllle BHUMAHHS  COCTaBJIECHUIO
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIUM, MPOTEKAIOIINX C HEOPTAHUYECKUMU
U OpPraHUYECKUMH COCAMHEHUSIMU C YYETOM Pa3jIM4HOM Cpenbl, YACIUTh 0co00e
BHUMaHUE TUIAHUPOBAHUIO U  MPOBEJCHUIO YUYEHUUYECKOTO XHUMHUYECKOTO
AKCIIEPUMEHTA;

— Ha 3aKJIIOYHUTENIbHOM 3Tane OoOy4YeHHs] XMMUU 0c000€ BHUMAHUE YIEISITh
OpraHu3aliyd CUCTEMaTUYECKOro MOBTOPEHUS U 0000IIeHUsT Haubosee 3HaYUMBbIX
U TPYAHBIX [JI y4YalUXCS OJJIEMEHTOB COJIepXkKaHUsA, U, TIPEKAEC BCETO,
OCOOEHHOCTH COCTaBa M CTPOCHHUS HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB,
3aBUCUMOCTH XMUMHUYECKHMX CBOWCTB BEIIECTB OT HUX CTPOCHMS, OCOOEHHOCTH
NPOTEKaHMsI TMPOIECCOB THUAPOIM3a COJIEH W DIIEKTPOJIM3a PACTBOPOB COJIEH,
KUCIIOT H IEeJI0YEH, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM ~ PEAKIUSM,
F€HETUYECKUM CBSI3SIM HEOPTaHUYECKHX M OPraHUYECKUX COEAUHEHUM, peaKUusM
JUCIIPONIOPUUOHUPOBAHNUS B HEOPTaHMYECKOM XUMHUHU, YCIOBHUSM MPOTEKAHUS U
croco6am Kiaccu(UKauu XUMHUYECKUX PEaKIIHiA;

— UCIIOJIB30BAaTh BO3MOKHOCTh IIKOJIBHOTO Kypca XUMHHM OpraHU30BBIBaTh
YaCTHUYHO-TIOUCKOBYIO M HCCJIEIOBATEIbCKYIO NIEATEIbHOCTh OOYYaloluXcs, TaKk
KaK JIOTUKA MOCTPOEHUS Kypca MO3BOJIIET NOCTOSSHHO MOBTOPSATH MPUMEHUTEIBHO
K KOHKPETHBIM BEIIECTBAM HEKOTOpPHIE OCHOBHBIC MOHATHSA. Takum oOpazom, y
ydaniuxcsi GOpMHUPYIOTCS YMEHUS MPUMEHSTh PaHee MOJyuYeHHbIE 3HAHUS B HOBBIX
YCIIOBHSIX;

— pa3BHBaTh y YYalIUXCSl JIOTUYECKOE MBIIUIEHUE, C HMCIOJIb30BAHUEM Ha
ypOKax 3aJlaHuii Ha cpaBHEHHUE, 0000IIeHNE, 110 AHAIIOTHH U JIPYTHUE;

— B IIpolecce Y4eOHbIX 3aHATHI IUIAHUPOBaTh HE TOJIBKO IOBTOPEHUE
TEOPETHUUECKUX BOIPOCOB, HO U TPAKTHYECKYID OTpabOTKy H3y4aeMoro
Marepuania;

— HEoO0XOauMO U3MEHATH (OPMBI TEKYIIEro, BHYTPEHHEr0 KOHTPOJS,
aKTHUBHEE HCMOJb30BaTh TECTOBBIM KOHTPOJb, OPUEHTUPYSICh HA CTPYKTYpYy
3amannii KUM EI'D. Cucrematnyecku o0y4daTh HIKOJIBHUKOB MpUEMaM pabOTHI C
pPa3IMYHBIMU TUMAMHU KOHTPOJMPYIOIIMX 3aJaHUN, aHAJOTMYHBIX 3aJaHUSIM
KOHTPOJIbHO- U3MEPUTENbHbIX MaTepuasnioB EI'D, yuynTh MX BHUMATEIbHO YUTATh
MHCTPYKIIMIO, COOJIOJaTh MOCJIEN0BATEIbHOCTh JEWCTBUIl MPU BBIIOJIHEHUU
3aJaHNH;

— UCIIOJIb30BAaTh B CUCTEME KOHTPOJIS MPAKTUKO-OPUEHTUPOBAHHBIC 3a]JaHUSI, a
TaKKe 3aJaHus, TpeOyroue KOMIUIEKCHOTO MPUMEHEHHS 3HAaHUM U3 Pa3IU4HbIX
pa3lesioB Kypca XUMHUU U JIPYTUX MPEIMETOB €CTECTBEHHO-MAaTEMAaTHYE€CKOTO
nuKia. Tak Kak, COTJIACHO aHajlu3y pe3ysibTaToB No XxumMuu B 2024 ronmy, HU3KUU
YpOBEHb 0a30BOM MaTEeMaTHYECKONM MOJATOTOBKM B KOMIUIEKCE C HEYMEHUEM
MPOBOJIUTH MPOCTEHIINE PACCYKIECHUSI HE TMO3BOJUIM MHOTHUM yYacTHUKAM



AK3aMEHa MOJYYUTh 00Jiee BRICOKUE PE3YJIbTAThl, B YACTHOCTH MPHU PEIICHUU 3a/1a4
BTOpPOM YacTy,

— BHEIPATb B  MNPaKTUKy OOydeHHss Takue (QOpMbl  OpraHu3aIuu
00pa3oBaTEIBLHON NIESITENBHOCTH U METOJbI OOY4YEeHHS, KOTOPbIE OPUEHTUPOBAHBI
Ha CaMOCTOSITEIBHYIO JESATEIBbHOCTh OOydJaronuxcsi, Ha (OpMHpPOBAHHE YMEHUSI
MIPUMEHSITh 3HaHUS B 3HAKOMOW U U3MEHEHHOU CUTYaIINH;

— YBEJIMYMBATH B Y4EOHOM MpPOILIECcCE JO0JI0 TBOPUECKUX 3aaHUM, TPEOYIOMINX
IIepeHoca aIropuTMa JEUCTBUN B HOBbIE HECTAHIAPTHBIE CUTYALIUH;

— yuuthiBas conaepxkanne KMM EI'D, nenecoobpasHo mMpe UCHOJIb30BATh
MPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUsl U 3aJaHUsl HA KOMIUIEKCHOE NMPUMEHEHUE
3HAHUM U3 Pa3IUYHBIX Pa3JeI0B Kypca XUMHUH;

— st moBbIeHusT d(PGEKTUBHOCTH TOATOTOBKH BBIMYCKHUKOB K EI'D mo
XUMUU HEO0OXOJMMO aKIICHTUPOBATh HAa 3aHATUSX BHUMAaHHE Ha BOMPOCAX,
CBSI3aHHBIX C METOJMKOW OILICHMBAHUA OTBETOB. OJTO TMO3BOJUT BBINYCKHUKAM
aJTOPUTMU3ZUPOBATH CBOM OTBET, CAENATh €ro MPEAEIbHO YETKUM U, TEM CaMbIM,
MOBBICUTBH BEPOSTHOCTD MOJTYICHHUSI MAaKCUMAJIBHOTO OaJifa;

— BaXXHEWIIIMM yMEHHUEM, KOTOPOE BHITYCKHUKY HYKHO MPOSBUTH HA dK3aMEHE
— YMEHHME OpraHu30BBIBaTh CBOE BpeMs. [loaToMy HE0OXOAMMO MPOBECTH C
BBITYCKHUKAMH  HECKOJIbKO  3aHSTHUW, IOCBSIIEHHBIX OTpabOTKe y4ueOHO-
OpraHU3aIMOHHBIX YMECHUH;

— PEKOMEHJIOBaTh OOy4YalIIUMCS Yy4acTBOBaTh B PA0OTE MUCTAHIIMOHHBIX
KypcoB, B ToM yucie opranuzoBanHbeix bBY OO AI1O «POy;

— opranu3oBaTh paboTy obOyuaromuxcs ¢ OTKpbITEIM OaHkoMm 3ananuii EI'D
no xumuu Ha caire OUIIM (http://www.fipi.ru/content/otkrytyy-bank-zadaniy-
ege);

— PpEerynsipHO 3HAKOMHUTBCS C Y4eOHO-METOIWYECKHMU MaTepHallaMu |
MeToanyeckumu pekomenaamuamu GUIIN;

— UCIIOJIB30BaTh B pab0OTe C O0yJAIOMUMHUCS yueOHbIE TTOCOOUS IO XUMUHU T10
noxaroroBke k EI'D, mybomukyembie ®UIIN.

2. PekomMeHaauuMu mno opraHuzanuu auddepeHuMpoBaHHOTO 00y4eHMsI
IIKOJBHUKOB ¢ PA3HbIMH YPOBHSIMHU IIPeIMEeTHOMH MOAT0TOBKH

B cBsi3u ¢ TeM, uTo B OonbmuHCcTBEe OO 00yueHrne XuMuUu opranu3oBaHo B 10-
11 xmaccax Ha 0a30BOM ypoBHe oOydeHwms (0Os3aTeNbHBIM 1 4Wac B HeEIEINo),
oOydarommmMcsi Tpedyercs Oolbliasi caMoCTOsTeIbHAs padoTa Mo YIIIyOJICHHIO U
PaCIIMPEHUI0 CBOMX 3HAHUU M 0TpabOTKe HEOOXOMUMBIX yMeHHH. Mcnonb3oBaHue
yueOHHMKa 0a30BOTO YpOBHS HE SBISETCS ONTUMAIbHBIM CPEICTBOM ISt
noaroroBku kK EI'D. HeobxoguMo uHCMoiap30BaHUE YYEOHBIX  TOCOOWIA,
AIIEKTPOHHBIX PECYPCOB, B KOTOPBIX MaTEpUal U3JI0KEH Ha YyriayOJIEHHOM YpOBHE.
Tonpko TmpU TakoM TOAXOAE COXPAHSETCS BO3MOXHOCTH CHOPMHPOBATH
cepbE3HbIM  (QPyHAAMEHT XUMHUYECKMX 3HAHUW, KOTOPHIA HEOOXOIUM  JJIs
KaueCTBEHHOM MOATOTOBKHU MIKOJILHUKOB K EI'D.

BaxxHo moHuMmaTh, 4TO pe3ynbTaThl IK3aMEHYEMBIX ONPEIEIAIOTCS MHOTUMU
daktopamu. OAHUM U3 HUX SBISETCS HWHIUMBHAYaJbHas CUCTEMa pPalbOThI C
oOyyaronmMcs, IIaHupyomuM caaBatb EI'D. Toabko CHCTEMHOE H3yUYCHHE
Marepuala, MpeaycMaTpUBaoIlee IMO3HAHUE 3aKOHOMEPHOCTEH W MPUHIIMIIOB
B3aMMOJICHCTBUS BEILIECTB, B COBOKYIMHOCTH C (POPMUPOBAHUEM YMEHHS MBICIHUTh
HEIA0JIOHHO TPU PEIICHUM 3aJaHul SBISIETCS TJIaBHBIM 3aJI0TOM ycIexa B
MOATOTOBKE K 3K3aMEHY.


http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege)%3B
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege)%3B

[Ipy moOAroToBKE K HSK3aMEHYy HEOOXOAMMO YUYUTHIBaTh MMEIOLIUHCA 00beM
3HaHUM ¥ yMeHHI oOydaromuxcsa. Ecnu 1y 00yvaromuxcsi ¢ BBICOKUM YPOBHEM
MOJATOTOBKM HEOOXOIHMMO BBINOJIHATH 3aJaHUs, TP KOHCTPYUPOBAHHH KOTOPBIX
yCUJIEHA JEATEIBHOCTHAS M IPAaKTHUKO-OPUEHTUPOBAHHAs COCTABISIOMIAS HX
comepkanusi. Takod MOAXOJ  MO3BOJHUT  YCUIUTHh  JU(PDHEPESHIHUPYIONIYIO
CIIOCOOHOCTh 3K3aMEHALIMOHHOM MOJeNd, TaKk Kak TpeOyeT OT o0ydarouiuxcs
IIOCJIE0BATENIBHOTO  BBINIOJHEHNUS HECKOJBKUX MBICIUTENBHBIX ONEpalui C
OMOpol Ha MOHUMAHUE MPUYMHHO-CIEIACTBEHHBIX CBf3€H, ymMeHHil 0000IaTh
3HAHUS, IPUMEHSTh KIIOUEBBIE TIOHITHUS U JP.

Jnst oOyyaromuxcsi co cliabblM 3HAHHWEM IMpeAMeTa OJIHUM M3 BO3MOKHBIX
HanpaBJICHUH B peHIeHMH MpoOJIeMbl HHM3KOIO YpPOBHS MOATOTOBKM MIPH
NOJIFOTOBKE K DOK3aMEHy sBiseTca Oojee aKTUBHOE HCIOJIb30BAaHUE TaKUX
3aJlaHui, B KOTOPBIX TpeOyeTCsl MUCbMEHHO OCYIECTBUTH Psifi 0a30BbIX NEHCTBUM
C HEOONBIIMM KOJIMYECTBOM OOBEKTOB (ABYMSI-TpEMsi): ONPEAEIUTh CTENeHb
OKHUCJIEHU, AaTh XapaKTEPUCTUKY XMMUYECKUM CBOMCTBAaM BEILECTBA, COCTABUTH
YpaBHEHMsI peaKkiMii, MPOM3BECTH NpPOCTEHIINE pacyeTsl 1o (opmyraMm u
YpaBHEHUSAM H JIp.

[Ipy moaroroBke K 3K3aMeHY [UIsi OOYyYarOHIMXCA C YJIOBJIETBOPUTEIBHOM
MOJICOTOBKOM 11€J1eCO00pa3HO MCIONb30BaTh 3a/laHMsl, B KOTOPBIX [JISl PEIICHUS
TpeOyeTcsi  MOCIEAOBATENbHOE  BBIMOJIHEHUE  HECKOJNBKUX  (TPEX-YETHIPEX)
MBICJIIUTEJIBHBIX OIEpalii, B TOM YHCIIE OCHOBBIBAIOIIMXCS Ha BIAJACHUU
3HAHUSMU M3 Pa3HbIX TEeMaTHMYECKUX pasnenoB. Hampumep, 3To MoxkeT OBITH
3aJJaHue, B KOTOPOM, MCIIOJb3Yysl IIEpEeYeHb BELIECTB, TpPeOyeTcs COCTaBUTh
ypaBHEHUS! BO3MOXKHBIX pEakLUd MeXAy HUMH: KaK peakluil MOHHOro OoOMeEHa,
TaK U OKHCIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM, JUIsI KOTOPBIX JOKHBI OBITH
COCTaBJICHBI 3JIEKTPOHHBIN OanaHC WX UOHHBIE YpaBHEHHUS.

OdeHp Ba)XHO B Ipoliecce NOATOTOBKM K 3K3aMEHy HCIOJIb30BaTh 3aJaHMs,
npeaycMaTpHuBaromue padotry ¢ uMH(popMaruei, MpeaCcTaBICHHOW B Pa3IMYHOM
dopme — cxema, TabnMLa, PUCYHOK U JIp., C MOCIEIYIOIIUM OTBETOM Ha BOIPOCHI K
HEH.

[Ipu opranumzanum oOydeHHss B 00pa30BaTEIbHBIX OPraHM3ALMAX Ha Pa3HBIX
YPOBHSIX HEOOXOJUMO YUMUTHIBATh MHTEPECHI, CKJIOHHOCTH M MOTPEOHOCTH
y4Yaluxcsi, CTPEMHTHCS BBICTpaUBaTh WX WHJIWBHIYyalbHbIE 0Opa30BATEIbHBIE
TPaeKTOPUHU, IIpeJaras MKOJIbHIUKAM Pa3HOOOpa3HbIe 3JIEKTUBHBIE MTPEIMETHI.

PexoMeHnaanum no noAroroBke ydyactTiukos EI'J k 3k3ameny

- O3HAaKOMHUTBCS ¢ KoaupukaTopoM u crenuduramuendn  (JTOKyMEHTHI
noctynHsl Ha caiite OUIIN);

- BCIIOMHUTh TeOpHio. JIIs 9TOr0 MOTYT TPUTOIUTHCS  yUYCOHUKH
poHIBHOTO YPOBHS (6a30BbII YPOBEHbD HE MOAOUIET) 158107
cneunanuzupoBanublie uznanus 2024 n1bdo 2025 rooB BbITYCKa;

- TMPaKTUKOBAThCS B PEUICHUHU TECTOBOM yacTu. Jljisi 3TOro waeanibHO OyaeT
npopaboTtaTh 3amaHust w3 OTKpbITOM Oa3zpr DUIIN, a Ttakxke BapuaHThl U3
COOpPHUKOB 151 TOATOTOBKH K EI'D;

- peuarth 3aJayd BBICOKOTO YPOBHSI CIOXKHOCTH. be3 atux 6 3amaHuii He
MOJTY4YUTCs HaOpaTh )keaaeMblid BbICOKUN Oaut. Eciu 3amaun 2- 9acTy BBI3BIBAIOT
CJIOKHOCTb, CMOTpPUTE TOJPOOHBIE OHJIAMH pPa30opbl C OOBACHEHUSIMH XOJa
pelieHus;



- pas3buparb AeMoHcTpanmoHHble BapuaHThl 2024 u 2025 rona (oHM OJAM3KHU
no ¢popmaty u ctpykrype kK KUM EI'D 2026 roza).

Ecnmu B 9 kmacce Bbl yxke cmaBanu OI'D mo Xumuu, TO 3HAETe, KAKOU
3aMeyaTeabHOM IImaprajkod MOXET cTaTh s Bac Tabmuua MenzgeneeBa u
Tabiuua pacTBopuMocTH. OOs3aTENbHO HUCIHONB3YHTE HH(OpPMAIMIO, KOTOpas B
HUX XPAaHUTCS, BEb OHA MOXKET IOMOYb B PEIIEHUU MHOTHX 3aJaHUN.

He 3Haere ¢ 4ero Hayath IOATOTOBKY — OIIPEAEIUTE CBOM ypOBEHb 3HAHUM,
pEelIMB AEMOHCTPALMOHHBIN BapHAHT MPOIUIOrO I'0Ja U CBEPUB CBOM OTBETHI C
OOBSCHEHUSAMH TMpernojaaBaTenia. Takod MUHU-IK3aMEH MOMOXKET MOHATb, KaKue
TEMBI CTOUT IMOBTOPSATH B MEPBYKD OYEPENb M KAKUM 3aJaHUSM, 3aJadyaM CTOUT
YACIUTh MAaKCUMYM BHUMAaHUSI TIPU MTOJATOTOBKE.

Meroauyeckyro MOMOIIb YYUTEI0 M Yy4alluMcs Npu noAroroBke k EI'D
MOTYT OKa3zaThb MaTepuaibl, pa3MelleHHble Ha caiite PocoOpHaazopa u
oguIManbHOM UH(POPMALIMOHHOM MOPTaje €IUHOTO rOCYAapCTBEHHOIO 3K3aMEHa
(Wwww.ege.edu.ru) (tam B mepByro odepeib myodaukyercs uHpopmanus o EID,
KOTOpasi TaKk UM MHAYe MOXKET KacaThbCsl HHTEPECOB OYIyIIUX YYACTHUKOB):

- IOKyMEHTBI, €XKETOOHO OMNPEACISIOINE CTPYKTYpY M COJEpXKaHue
KM EI'D (kogudukatop »dJIEMEHTOB COJEpKaHHs, creuuduxamus u
JNeMOHCTpalMoHHbI BapuanT KNMM);

- OTKpBITHIN cermeHT DenepanbHOro OaHKa TECTOBBIX 3aJaHMU;

- AHAJUTHUYECKHUE OTYETHI O pe3yJibTaTaX 3K3aME€Ha U METOJUYECKUE
IIMCbMa MPOLUIBIX JIET;

- IepeyeHb yueOHBIX U3JIaHu|, pazpaboTanHbix crienranuctamMu OUITTN wm
pexkomenayembix ®UITN miist nogroroBku k EI'D.

PexoMeHnanum 1o y4eOHO-METOAMYECKOMY M HMH(OPMALHOHHOMY
o0ecrneyeHHI0 pouecca o0y4eHusl.

- Ucnonws3zoBath B OOy4YeHHH, a TakXe pPEKOMEHJIOBAaTh YydalluMcCs IS
CaMOCTOSITEIbHOM  paboThl  ydyeOHBIE M HMHBIC IOCOOMS U MaTepHabl,
paspabortannbie crneruanuctaMmu DOUIIM wunu  pexomennyembie DOUIIN s
noaroroBku k OI'D, EID.

- 171 TOATOTOBKM y4alIuXcsl K BBITIOJHECHUIO 3aaHui yacTte 1 U 2 BO3MOKHO
WCIIOJIb30BAaHUE  TMOCOOM W MaTepuanoB, TMOATOTOBICHHBIX  ABTOPCKUM
KOJIJIEKTUBOM T10J1 pyKoBojcTBoM B.H. JloponbkuHa (uM3gaTenbcTBO «JIernony,
PocrtoB-Ha Jlony).

- Beinycknukam npouuisix jetr u yupexaenui CIIO, HIIO, BIIO moxHO
PEKOMEH/IOBATh TOCEIIEHNE OYHBIX W OYHO-3a0YHBIX KYPCOB MPHU By3axX OOJACTH.
BaxxHo opueHTHpOBaTh HUX Ha YCHIEHHE CaMOCTOSITEJIbHOM paboThl 1O
XUMUUA C MCIOJIb30BAHHEM O0pa30BaTebHBIX CAWTOB, OTKPBITHIX CETMEHTOB
®enepanbHOro 0OaHKa TECTOBBIX 3aJaHUM, YYEOHBIX W3IaHUM, pa3pabOTaHHBIX
crienimanuctamu OUIIN unu pexkomenayembix @UITIN ps moarotoBku k EI'D.

- Ilpu mnoaroroBke BHIMYCKHUKOB K EI'D 1menecoo0pa3HO HCMOIB30BaTh
cienyromue Internet-pecypcel, opuiinanbHbie CANThI:
http://MuHoOpHaYKU.p — oduULIHATBHBIN cailt MuwunoOpHayku Poccuiickoit
denepanun.
http://obrnadzor.gov.ru — odpunmansHeId cait DeaepanbHOI CITyKOBI 10 HA30PY B
chepe 0Opa3zoBaHUs U HAYKHU.
http://fsu.edu.ru — opurmaneHbIi caiit OexepasbHOTO COBETA MO YICOHUKAM.



http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://fsu.edu.ru/

http://www1.ege.edu.ru/ — odunuanbHbI WHGOPMAIIMOHHBIA IMOPTA EIUHOTO
TOCYJapCTBEHHOTO JK3aMEHA.

http://www.fipi.ru/ — ®enepanbHblii HMHCTHTYT TEJATOTHYECKUX HW3MEPEHHI
(OUTIN)

O6paTuTe BHUMaHHE, YTO HEOOXOIUMBIM MHUHMUMYM 2026 roma Mo XUMHHU
coxpansiercss — Bcero 11 IIb (36 TB), a pekOMeHIOBaHHBII MHHHMYM
Muno6puayku 1t BY30B — 39 Tb.

MeTtoauct oTaena
€CTECTBEHHOHAYYHBIX JUCIUIUINH: I'.B.llleBgakoBa


http://www1.ege.edu.ru/
http://www.fipi.ru/
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