MeToanuyeckue peKoMeHAaluu
JJIS1 MOATOTOBKY 00YYAKOIIHUXCS K FOCYAapCTBEHHOH MTOr0BOi
arrectauuu no xumum B popme u no marepuaaam EI'D B 2024 ronxy

Anuienko H.B., MyHUIIMTIaTTbHBIN
TetoTOp EI'D, yunrens xumnn MAOY
COMLI Ne 7 umenu I'.K. XKykoBa

MeTtonuueckre pEeKOMEHJALMH MOATOTOBJIIEHBI HA OCHOBE aHalu3a
TUMAYHBIX ~ OMIMOOK, JOMYUIEHHBIX  BBITYCKHUKaMu  00Ie00pa30BaTEIbHbIX
OpraHM3alyii MYHHUIIMIAIBHOTO 00pa30BaHMA TOpPOJ ApMaBUp TMPHU BBHITOJIHEHUU
samanuii EI'D 2023 roma u pexkomenmaumii OUIIN mo yuebHOMY mpeameTy
«Xumus». Hcnosib30oBaHbl METOJWYECKHE pEeKOMeHAanuu u aHanu3 ElD B
KpacHomapckom  Kpae npexcenarenss MPeaMETHOM Komuccuu — becrnanoBa
Anexcanapa BanepbeBuua (noueHTta kadeapbl OpraHMuecKod XMMHUU U TEXHOJIOTHH
®I'bOY BO «KybaHCKUil TOCYIapCTBCHHBIH YHUBEPCUTET»), 3aMECTUTEIIS
npexcenarens INpeaIMeTHOM Komuccuu TperbsikoBa JleHuca AJsiekcaHapoBuda
(crapumiero mnpenogaBaTenss Kadenpbl €CTECTBEHHOHAYYHOTO M JKOJIOTMYECKOIO
obpazoBanus ' bOY UPO Kpacunonapckoro kpas).

3ananus, BriarodeHHele B KHMM, mnocTpoeHsl Ha OCHOBE  YETBIpEX

cojiepkaTeNbHbIX ON0oKOB: «Teopernueckas u obmias xumusy, «Heopranudeckas
XUMUSD», «XUMUYeCKas peaknusy» «OpraHudeckas XuMus», «MeToasl Mo3HaHUS B
XUMUHU. XUMUS U KU3HBY.

OO0bekToM KOHTposisi B pamkax EI'D sBnsercs cuctema 3HAHUW M yMEHUH,
dbopMHUpyeMBIX B TpOIlECCe M3YyYEHUS OCHOB HEOPraHUYECKOW, oO0mel u
OPraHUYEeCKON XUMHH, a TAKKE MPU BBIITOJTHEHUH XUMHYECKOT0 SKCIIEPUMEHTA U IIPU
pelIeHn: pacyeTHhIX 3a7a4.O1eHKa YYeOHBIX TOCTHYKEHHUM BBITYCKHUKOB 110 XUMHH
npenycmatpuBaia BkiatoueHne B KM EI'D 3aganuii Tpex ypOBHEH CIOKHOCTH:
©a30BOT0, MOBBIIIIEHHOTO W BHICOKOTO.

3amanusi 0a30BOTO YpPOBHS CIIO)KHOCTH, Kak IPaBUIO, OPHUEHTHUPOBAHBI Ha
MPOBEPKY YCBOECHUS TOJIKO OJHOrO WM JIBYX J3JIEMEHTOB cojaepxanus. Ho
BBITIOJTHEHUE JTI000T0 M3 HUX MpeanojaraeT oOsi3aTeNbHbIA U TIIATEIbHBIN aHaIu3
YCJIOBUS 3aJ]aHus, MPUMEHEHNE CUCTEMHBIX 3HAHUU U CPOPMHUPOBAHHBIX YMEHUH, a
TAKXE MPOIyMbIBAHUE AITOPUTMA PEIICHUS.

3aaHus TOBBIIIEHHOTO YPOBHS CJI0XHOCTH MPEAYCMATPUBAIOT BBHIMOJIHEHUE
pa3HOOOpa3HBIX JEUCTBUNA MO MPUMEHEHHIO 3HAHWK B W3MEHEHHOW, OOHOBJIEHHOM
cuTyaluu (Hampumep, JUisl aHain3a CYIIHOCTH U3YUYEHHBIX TUIOB PEAKIUi), a TaKxkKe
c(hOpMHPOBAHHOCTh YMEHUI CHUCTEMATU3UPOBATh U 0000IIATh MOTYyYEHHbIC 3HAHUA.
B »k3ameHnanmoHHoi paboTe mpeaioKeHa TOJIBKO OJlHA Pa3sHOBUAHOCTH ITHX
3aJaHA — Ha YCTAHOBJICHUME COOTBETCTBUSI MO3UIIMH, MPEICTABICHHBIX B JIBYX
MHOKECTBaX.

3agaHusi BBICOKOTO YPOBHSI CJIOKHOCTA NPEAHA3HAYEHBI ISl TMPOBEPKHU
c(hOPMHUPOBAHHOCTU TAKUX MBICIUTEIBHBIX YMEHHUM, KaK YCTaHABIUBATH MPUUYUHHO-
CJICJICTBEHHBIC CBS3U MEXIY OT/ACIbHBIMHU SJIEMEHTAMU 3HAHUM (HarpuMep, MEXIY



COCTaBOM, CTPOCHHEM U CBOICTBaMH BeIIEeCTB), (OPMYyIUpPOBaTh OTBET B
OIPEETICHHON JIOTUKE C MOATBEP>KICHUEM CHIEJAaHHBIX BBIBOJIOB M O(GOpPMIICHHEM
paccyX)IeHU MOCPEACTBOM 3allMCH PAa3BEPHYTOrO OTBETA.

B otnuume ot 3amanuil 1ByX mpenbiayuux ¢Gopm, 3aJaHusi ¢ pa3BEPHYTHIM
OTBETOM MpEeayCMaTPpUBAIOT KOMIUIEKCHYIO TPOBEPKY YCBOCHHUS Ha YIIIyOJIEGHHOM
YPOBHE HECKOJBKUX JJEMEHTOB COJICPKAHUS W3 PA3IUYHBIX COJAEPKATEIBHBIX
0510k0B. IMEHHO JTaHHBIN MOAXO0J K MOCTPOCHHUIO 3aJlaHui 00ECIIeYUBAET BBICOKYIO
mudpepeHIUpyIONyI0  CIIOCOOHOCTh, HE BBIXOAS 332 paMKH JICUCTBYIOIICH
HOpMaTuBHOM  0a3pl.  IIpakTHyeckH  Bce  3aJaHMsl  JAHHOr0  THINA
NpelycMaTpUMBalOT TBOpPYeCKOe MNpPUMEHeHMe 3HaHMil, B TOM 4YHCJIe B
HecTaHaapTHo# curyanuu. Cieayer NOHMMAaTh, 4YTO AJTOPUTM pellleHUs
TPEHUPOBOYHBIX 32/IaHUI HEBO3MOKHO ABTOMATHYECKH NMPUMEHUTH K 3aaHUI0
IK3AMEHAINMOHHOTO BAapHMAHTa, TAK KaK KakI0oe M3 HHUX HMeeT
HHAUBUAYAJIbHBIN QJTOPUTM PpPelIeHUs € YYeTOM KOHKPETHBIX [aHHBIX B
YCJIOBHMH 32/IaHUS.

B sk3amenanuonnyto pabory 2023 r. mo cpaBHeHHUto ¢ paboroit 2022 r. He
BHOCHUJIOCH CTPYKTYPHBIX U3MEHEHUH. bbut yrouHeH hopmaT npeabsBlieHus yCIOBUs
3alanusg 23: B 3TOM 3a/IaHUM KOJIMYECTBEHHBIE JaHHBIC, KOTOpHIE paHee ObLIU
pa3MelieHsl B Ta0MIIe, B TEKYLIEM T'OAY paclpe/esieHbl 10 TeKCTy ycaoBus. JlaHHoe
M3MEHEHHUE BJIMSET Ha XOJ PelICHUs 3aJaHusi, KOTOpoe B Takod (HOPMYITUPOBKE K
paHee KOHTPOJUPYEMBIM YMEHUSM B OOHOBJIEHHOM BHJE MPEINOJIaracT €mie H
IIPOBEPKY YMEHUS MPpeoOpa30oBbIBaTh HH(POPMALHUIO.

N3meneHn nopsanok cienoBanus 3amaaHuid 33 u 34. DTO U3MEHEHHUE OTPAXKAET
JIOTUKY BBINIOJIHEHUS 3K3aMEHALIMOHHON palOThl: OT MPOCTBIX K 0OJiee CIOXKHBIM
3amanusM. KpoMme TOro, JOrMYHBIM SIBJISIETCSI M COEIUMHEHUE JBYX 3aJaHuil 1O
pazneny «OpraHM4eckre BEHIECTBA»: 3aJaHus 32, KOTOPOE MNPEeITyCMAaTPHUBAET
COCTAaBJICHUE YPaBHEHUW PEAKLIHI, OTPAXKAIOIIMX B3aMMOCBS3b BEIIECTB, U 3aJaHUS
33, KOTOpO€ MNpeayCMaTpHUBAET IPOBEACHHUE PACUETOB, MO3BOJSIIOIIMX OIPEACIIUTD
CTPYKTYpPY BEILLECTBA U, CIEI0BATEIBHO, €I0 XUMHYECKHE CBOMCTBA.

N3meHeH ypoBeHb CiOXHOCTH 3amaHuii 9, 12 m 16. B 2023 r. ykazaHHbIE
3aJlaHus ObLIN MIPEACTABJICHBI HA TTOBBIIIEHHOM YPOBHE CIIOKHOCTH.

[IpunsiTHIE U3MEHEHUS K dK3aMeHaImoHHOU pabore 2024 1. OpUEeHTHPOBAHbI
HA MOBbIIICHHE 00bEKTHUBHOCTH NMPOBEPKH C(POPMHPOBAHHOCTH PHAIA BAKHBIX
MeTalnpeIMeTHbIX YMeHHMii, B NEpPBYI oO4Yepedb TAaKHX, KAK aHAJIU3 TeKCTa
YCJIOBHS 3a/1aHMsl, NMPEACTABJIEHHOI0 B pa3au4yHoi ¢opme (Tadamna, cxema,
rpagpuk), KOMOMHHUPOBAHHE AHAJUTHYECKONM M PACYETHON JAeATeJIHLHOCTH,
aHAJIU3 COCTABa BelleCTB M NMPOTrHO3 BO3MOKHOCTH NMPOTEKAHUS PeaAKIUIl MEeXKIY
HMMM, MO/ICJTMPOBAHNE NPOLECCOB W ONMUCAHNE MPU3HAKOB UX NMPOTEKAHUS.

B cBa3u ¢ tem, yto EI'D mo XxuMuM caaBayiv BBITYCKHUKH, W MJIAHUPYIOLIUE
UCITOJIb30BaTh pe3yapTaTel EI'D miis koHKypcHOro nocrymieHus B BY3, BkiroueHune
MOMOOHBIX 3aaHui A1 yeuseHus nuddepennupytomnieit criocoonoctu KUM MoxHO
CUMTATh 0OOCHOBAHHBIM.

Ananu3 BeinosHenns 3agannii KUM B ApmaBupe



[. 3amanust BeI3BaBIINE HAMOOJIBIIHE 3aTPYAHCHUS Y ydamuxcs (menee 50%):

ba3oBblii ypoBEHB CI0KHOCTH — 25, 28

[ToBbIIEHHBIN YPOBEHDb CIO0KHOCTU — 24

Bricokuit ypoBens cioxknoctu — 29, 33, 34
II. Hanbosee ycnemHo BeITIoJIHEHHBIC 3a1anus (80% u 6onee):
- ba3zossrit ypoBens cinoxuoct — 1, 2, 5, 20, 27

- IloBbITIICHHBIN YPOBEHB CIIOXKHOCTH — 6, 16, 23

3apanue 19 B 2023 roay nokasano 0oJiee HU3KHI MPOIEHT YCHEITHOCTH, YeM
B 2022 rony (1a 17,3%).
3aganme B 2022 roay:

19 | VemaponuTe cOOTHETCTEHE MEHTY CXeMOl Peaknmm M WiMENCHHEM CTeneHH
OKHCTIEHHE BOCCTAHOBHTENN B HT0I PEOKIHE. K KREA0H D03y, oboInauennoi
OVEROil. noabepiTe COOTEETCTEY YK MOIHIHID, 000IHANSHHYI0 HRgpPoi.

CXEMA PEAKIIHH H3IMEHEHHME CTEINEHH
OKHMCITEHHA
BOCCTAHOBHTENA
A) Cuz0 + H:80y — CuS0y+ S0: + H:0 1}y +5—+4
B} Cu+ HNOy — CuiMNOs) + N0 + H=0 2y +l —+2
By Cul+ H: — Cu+ H=0 3y —+2
4y U — +1

3aganue 2023 roaa:

19 | YcranoBuTe COOTBEICTBHE MESIKAY CXeMDil peaxiiui H cBOMCTBOM cephl, KOTOpOE

ITOT MEMEHT NPOSRINET B ITOH peakimy: K Kaslod noimumy, oboiHayeHHoil

Oyknoii, noadepuTe COOTBETCTBYIOLLYH NOIHUMID, 0003HAYeHHY 0 LMpOil.
CXEMA PEAKLIMH CBOHCTBO CEPBI

Ay HS+0: — S0+ H.0O 1) ABNASTCH BOCCTAHOBHTENEM

B) S+ NaOH — NasS + Na;50;+ H:0 2) HE NPOABIAST OKHCIHTENhHO-

B) SO;+ HNO; — H.S0, + NO; BOCCTAHOBH TE/IbHLIX CBOMCTE

3] HBIMHETCH H OKMCITHTENEM,
H BOCCTAHOB HTETEM
4] ARNMHETCH OKHCIHTENE M

Kak BumgHO M3 mpencraBieHHBIX 3agaHuii B 2022 roay HE0OXOIUMO OBLIO
ONpENIeIUTh W3MEHEHHE CTENEHU OKHUCIEHUS BoccTaHoBuTens, a B 2023 roay -
HEO0O0X0IMMO OBLJIO ONMPEIEeIUTh CBOMCTBO MPEICTABICHHOTO 3JIEMEHTA, CKOPEe BCETO
MMEHHO 3TO U3MEHEHHUE U MOBJIMSIIO Ha YCIEITHOCTD BBIMOJHEHUS TAHHOTO 3aJIaHMUS.

JUJist yCHemHOTO BBIMOJIHEHUS 3aJaHusi 24 00yyaeMbIM Ha ypOKax XUMHUU
JIOJDKHBI ObUTH 00s3aTEIbHO OPTraHU30BBIBATH JIEMOHCTPAIIMOHHBIM SKCIIEPUMEHT U
MpPaKTUYECKUE PabdOThl HAa MPOTSHKEHWU BCETO Kypca u3yueHun xumuu. OOpatum
BHUMaHWE Ha pa3HULy B cpenHem mnpoueHte B 2022 rogy u B 2023 romy oHa
coctaBisier 28%, XxoTs mo cpaBHeHUIO ¢ 2022 romoMm 3aJaHue B IPHUHIMUIE HE
U3MEHWIOCh, W TpeOyeT sl pelieHus OJWH M TOT ke Martepuan. [IpoBemem
CpaBHEHHE MEXAY 3aJaHUSMMU:



EI Yeranonnte cooTReTeTRIE 1-|:|22|l..'I:-' Ll.KJI'fI\J.}'.'IiJ.!IIl BOUICCTE 1 pL'JI CHTOM, T MOMMOIITERKY

El.'l'[I:!Fl"I'I- AECT AR ]'I:I RIMYHTE BOOANKC p;n:':uupu FITHE BCIECCTi K Dx,'.l_{ll.l
nonel,  oboumucunoit  Oyknoii, DoabepiTe  COOTRCTCTEYIOWIYIO  TIOTHIGO,
adoaenry wuppoi
GOPMYJIbI BELIECTB PEATEHT
A) NaClu AICh 1) AICh G (22 100
B} CuCly m CufMNOw)s 2} ApNOs
By NaMNOy s Bal(NOs): 3) AlSOuh
N Nall w Nal 4) BalOH):
51 HCI
hllll].l]]!n,' B I:IG.IIIIJ.}' HHIS"'I.'LIIILHL! ]I.I!¢J|1U oA SO0 I:ILL'TL'TH}'H.ILLIIIUIL ﬁ}'ﬂllﬂ'ﬂlli.
YerouornTe COOTRCTCTRIE MOKIY ABVMS BESIICCTRIMH H PEAKTIREOM, C NOMOULLK
KOTODOTD MOGKHD DALTHYHTE TN Remectm: & kmaaoll nowmmm, obomnaennodl
Oyenoil, noale pure COOTEETC TRY MUY NOTHIN0, GOOTHAMEHHY R UHgipoil.
BELLECTBA PEAKTHB
2023 ron e A MYPABLH A EHCTOTE W VEC YCHAA KHCI0TA 1) BaiNOykh
) GeHsoa B TaTY0A 2y KMnOy (H)
B) rinaueTar i ynuido passn 3y FeCl;
[} aueToH 1 YECYC HAA KHCIOTA 4) NaOH

5) NaHCO,

Janunme a Ii-:{l.'lllll}' HI-Il'TlfILIIi bl IIIIL.|J11I.-I. Nl COOTHCTCTBYIOIIHMI {l:-h BAMEL.

CpaBHuUBas NpEICTABICHHBIE 3aIaHUS, OTIMYUEM KOTOPBIX SBJISIETCS JIUIIb TO,
yro B 2022 romy nans peuieHus: 3aaHus HEOOXOAMMO ObUIO 3HATh KaueCTBEHHbBIC
peakuuii B HEOopraHuyeckoil xumuu, a B 2023 roay - B OpraHMYECKON XUMHH,
HE00X0IMMO 0OpaTUTh BHUMAHHE HA €1lle OJUH (PaKT - mepea HaMH TOJIBKO 3aJIaHUs
OTKPBITOTO BapuaHTa, a HE BCEro IMOpsSJAKa BapUAHTOB, KOTOphIE OBUIH
UCITI0JIb30BaHbl. TeMaTrKa BOPOCOB OCTAETCA HEU3MEHHOM.

Jlns  yCcHemHOro pemieHus 3agaHus 25  yyamuecs JOJDKHBI — ObLIH
MPOJIEMOHCTPUPOBAaTh 3HaHUS B oOnactu «lIpaBuia paboTel B J1abOpaTOpHHU.
JlaGoparopHas mocyaa u obopyaoBanue. IIpaBuna Oe3zomacHocTH Tpu paboTe C
€IKUMH, TOPIOYUMU U TOKCUYHBIMU BEIECTBAMHU, CPEACTBAMHU OBITOBOM XHUMMHH.
HayuHbie MeTOABl MCCIIEIOBAHUS XMMHUYECKUX BELIECTB M MHpeBpanieHuidl. MeTosl
pasneneHusi cMeceil U OUYMCTKH BemiecTB. [loHsiTHE 0 MeTauTypruu: o0Iue crnocoOb
noyiydeHus: MmetayyioB. OO0IIMe Hay4YHbIe PUHIIMITBI XUMHYECKOTO MTPOU3BOACTBA (HA
pUMeEpe TMPOMBIIUICHHOTO TMOJIYYEHUsI aMMHaKa, CEPHOM KHUCJIOTHI, METAaHOJa).
XUMHUECKOE 3arpsi3HEHHE OKpYyKarlled cpenbl U ero mnocuenacrtsus. [Ipuponnsie
HMCTOYHUKHU YTJIEBOJOPOJIOB, UX MepepadboTka. BrICOKOMONIEKYISIpHbIE COCIMHECHHUS.
Peakuuu nomumepusaruu unonukonaeHcanuu. [Tomumepsl. [lnactmaccsl, BoJIOKHA,
KayuyKuy.

JlanHoe 3ajaHue sIBISETCS 3aaHueM 0a30BOr0 YPOBHS CIIOKHOCTH, HO IS
TOro, 4TOOBI MPABUJIBLHO OTBETUTh HAa HETO YYEHUKH JOJDKHBI BBIYUYUTH OOJIBIION
00béM uHpopManu. YUTO MHOTMMH J€TbMH MPOIYCKAETCS, TaK KakK OHU MOTYT
MOJIYYUTh 34 JaHHbIM Bompoc | mepBuuHbIA Oami. J[aHHbI (akT moaTBEpKIaeTCs
HIDKE TIPEACTaBICHHBIMU ITPUMEpaMU BOITPOCOB. B 3TOM rojy mpoIeHT BBHITIOJHEHUS
ob11 HIDKE Ha 30,6 o cpaBHEeHUIO ¢ 2022 TOI0M.



IEI Veranonnme cooTBETCTHHE  ME#Iy ofNacTiO NPHMEHEINSE 1 BCHIRCTIOM!
K ko pomnm, obowmavennolt  Gvknofl, noabepute COOTRETCTRYIOLIYIO

nonnng, obosmyennyio midpoil.

OBJIACTb MTPHMEHEHHA
A) B KINECTBE TOTLUINE
b) B KnNMeCcTDE AHTHCENTHED
B) B knuccTRE pacTROPHTCIR

1)
2)
3)
4)

BEUIECTBO
cynpaT HOTpHE
aneToH

seTan

Hoq

Sannunrre 8 Tadnugy suLbpannse uudpa 101 cooTBeTeTRYIOMIIMI GyKRasm.

IEI yl...']'llﬂl!.lil't COOTRCTCTAHNGE MCOEALY il.[!l.ll.'h]‘lﬂ[l'lh‘l, HCMOIBIYCMEM B NIIMI-I'-lL"l..‘HI]ﬁ
IPOMBILLICHHOCTH, M NPOLECCOM, NPOTCKAIOUIIM B YTOM ANNaparte: K Kawioi
oz, oboanaveHnoll  Gyksoil, noaGepIe COOTBETCTEBYIOUIYIO MOIHIHIO,

oboiuaueH Y widpoit

AMMMAPAT
A) KOJOHHD CHHTCIA

2023 roq =—>>

B) peETHMKALLIGO HHAS KOJOH Hit

B) koHmErHLEd anmpar

MNPOLECC

1) noayueunue MeTadona

2) OMHCTEA CEPHHCTOID rasa
3) neperodxn HediTu
-|| OEHCACHHC CCPHHCTOND s

Samumme 8 Tefmy aaGPaHILIE UHDPEE N0 COOTBETCTBYIOMIMAR GyKBaMIL.

[Ipencenarens  mpeaMETHOM

KOMHUCCHUH

no mpoBepke EID 1o xumum

KpaCHOI[apCKOFO KpaHBCCHaJIOB AHGKC&HI[p BaﬂepBeBH‘IHpeI[OCTaBHJ'I Ciacayromuc
AaHHBIC I10 BBIITOJJHCHHUIO HCKOTOPHBIX 3aI[aHHfIZ

EI M3 mnpenmoseHHOIO NepedHs EBHIOEPHTE BCe BEINECTEA, KOTOpPEIE BCTYIANOT
E PeakIHI0 KaK ¢ BOJOpPoIOoM B IPHCYTCTBHH KaTaaH3aTopa, TAK H ¢ MOJKHCICHHEIM

PacTBOPOM NEPMABTAHATA EAJTHA.

1)
2)
3)
4)
5)

3anHmHTe HOMEPA BEIOPAHHEIX OTBETOR.

3ITAHATE
ITAHOI
TOIYOII
Al THIIEH
DeH30T

OTeeT:

Koneuno,

TpyAHEe BbIOMpaTh MpPaBUIbHBIE OTBETHI,

" 134 50,5%
" 14 7,7%
" 235 52%
"1238  3,8%
T 245 31%
" 35 2,8%
13 28%
" 45 2,4%
" 38 24%
124 2,4%

Koraa HCHU3BCCTHO HX

KonuecTBO. HeoOxoauma cepbe3Has MOAroTOBKa M0 TEOPUH.



13 | Hi opeanoeHHOTO NepevH BRIOEPHTE B3 BEMIECTEA, KOTOPEIE MOXKHO MOIYIHTE
BEOCCTAHOBISHHEM COOTBETCTEYHIIETO HETPOCOE THHEHHS

1) MeTHIaMHHE : 14 45,6%
) TAHOEpHH 13 12,5%
3) ARSTHIAMEH " 24 10,5%
-f] 4-MeTHIAHHTHE T 9,1%
53) TPHMETHIAMHH ] F 12 7.0%
JanHmMATE HOMEPA BREIOPAHHEEIX OTEETOB. " 35 4,5%
Sl T 23 31%

" 25 2,8%

TpaI[I/IIII/IOHHO BOIIpOCBI € COCAMHCHUAMH, COACPKAIIMMHU a30T, BbI3BIBAIOT
3aTPYAHCHUS HA DK3aMCHC. H€O6XOIII/IMO OoJIbIIIE YACIIATh BpEMCHH HA UX U3YUYCHHC.

VcTaHOBHTE COOTESTCTEHE MERETY pearHpYIOMMHMH EEIIECTEAME
H OpeHMVIDeCTECHHC 00PAaIvVIIIEMCA OTPOIVETOM HX B3AHMOISHCTEBHA. K KaEIoH
MO3HOHH. ©0D03HATEHHOH OVEBOH, MOOJDEpPHTE COOTBEICTEYVHINYE MMOIHITHID,
0003HAYeHEYI THQPOI.

PEATHPVIOIIHE BEITECTBA [MPOOVET
B3AMMOJIEHCTBHA
A) CsHsCHCI; 1 NaOH (ogs.) 1) teHHTITaHOBAT KHCIOTA
B) CeHsCH=CH,  KMnO; (H) 2) GeHzanBIeTHI
B) CsHsCCl; m KOH (Boga, H30.) 3) OenzoiHAA KHCTIOTA
I} CsHsCH: m EMnO4 (H) 4) tenunsTanHON-1.2
5) Demzonm

) DeH30AT KATHA

3amHITHTE B TAOAHIY BEIOpAHHEE THQPH D0 COOTBETCTBYHIIEMHE OYKBAMH.

NEHE 2363 38,7%
2333 9,8%
2323 2,4%
J{nst ycrenrHoro BhITIOTHEHU 3aanus 14 HeoOxoaumMo 2463 2,1%

ITucats YpaBHCHUA pCaKHI/Iﬁ Ha YCPHOBHUKEC, a 3aTCM YK€ HCKATb IIPAaBHJILHLIC
OTBCTHI.

OTeeT:

T " N

Wz mpexno#eHHOTO MepedHt BRIOEPHTE BCe THIE PEaKNHH K KOTOPHIM MOEHO

OTHECTH B3aHMOJEHCTBHE alleTHIEHA C BOJOH. ¥ 234 44,9%
1) peakIHA THIPHPOBAHHA " 23 11,8%
?) peakuHs THAPATANHH ¥ 235 5,9%
3) PeaKuHA NpPHCOeIHHEHHS F 134 4.9%
4) KATATHTHYESCKAR PEAKIHA r ’
5) peaKIHd THAPOTH3A r 135 4,2%
13 3,8%
JANHITHTE HOMEPA BRIOPAHHEIX OTBETOE. r
24 2,8%
Oteer. " 35 2,4%
Tl 2,1%
" 245 2,1%
F

35 2,1%



IlepeyeHb 371eMeHTOB co/lepPKaHUSA / YMEHMA M BUIOB AeSITeIbHOCTH, YCBOCHHE
KOTOPBIX BCEMH IIKOJIbHUKAMH PErHOHA MOKHO CYMTATH A0CTATOYHBIM.

Tpebosanusn K yposnio noo2omoeKu
6bINYCKHUKO0G, npogepaemomy na EI'2

Max o6aan

[IpoueHT ycnemHocTu

r. ApMaBup

2022r

2023r

CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB
JJIEMEHTOB TIEPBBIX YETHIPEX MEPHOIOB: S-, P-
1 d-37eMeHThI. DIEKTPOHHAST KOH(UTYpALIHSI
aroma. OCHOBHOE U BO30YKIEHHOE
COCTOSTHUSI aTOMOB

82,65

87,8

3aKOHOMEPHOCTU U3MEHEHUS
XUMHYECKUXCBOMCTB 2JIEMEHTOB U UX
COeMHEHMI nmonepuoaam u rpymnmnam.Oo1mas
xapakrepuctuka MerauioB [A—IIIArpymm B
CBA3M C UX nosnoxxeHueMs [lepuognueckoit
CUCTEME XUMUYeCKuxiemeHToB /[[. 1.
MenpeneeBau 0COOCHHOCTSIMU CTPOCHUS UX
aTOMOB. XapAKTEPUCTHKA MTEPEXOAHBIX
3JIEMEHTOB —M€JIU, IUHKA, XPOMa, kKeje3a —
10 UXITOJIOKEHUIO B [lepuoanueckon
CUCTEMEXUMUYECKUX eMeHToB .M.
MemnpeneeBan 0COOCHHOCTSIM CTPOCHHS UX
aToMoB.O0111a51 XapaKTepUCTUKA HEMETAIIIOB
[VA-VIIA rpynn B cBs3M € UX MOJOXKEHUEMB
Ilepuonuueckoi cucreme
xumuueckuxayiemenToB .. MeneneeBau
0COOCHHOCTSIMU CTPOCHHS UX aTOMOB

64,3

84,2

Knaccudukanys HeopraHuuecknux
BeniecTB. HoMeHKIaTypa HEOpraHu4eCKuX
BeUIECTB(TpUBUAIbHASL U MEXAYHApOIHAs)

49

81,7

XapakTepHble XMMUYECKHE CBOMCTBAIIPOCTHIX
BELIECTB — METAJIIOB:

IETIOYHBIX, IIETOYHO3EMENbHbIX, MarHUS,
ATIOMHUHMS;TIEPEXOTHBIX METAJUIOB: MEIH,
LIUHKA, XpoMa,xKele3a. XapaKkTepHble
XUMHAYECKHE CBOMCTBAIIPOCTHIX BEIIECTB —
HEMETAJJIOB: BO/I0PO/1a,I'aJIOT€HOB,
KHCJIOPOJIa, CEPHI, a30Ta,docdopa, yriaeposa,
KpeMHHUA. XapaKTepHbIEXUMUYECKHE
CBOMCTBa OKCUJIOB: OCHOBHBIX,aM(OTEPHBIX,
KHUCJIOTHBIX. XapaKTepHble XUMUYECKHE
CBOMCTBAOCHOBaHMM U aM(OTEPHBIX
THJIPOKCUA0B. XapaKTepHble XUMUYECKHE
CBOMCTBA KHCIIOT.XapaKTEPHbIE XUMUYECKUE
CBOWCTBA COJIEH:CPEIHUX, KHCIIBIX,
OCHOBHBIX; KOMIUIEKCHBIX(Ha TIpUMeEpe
THJIPOKCOCOEIMHEHUHATIOMUHUS 1

LUHKA). DJIEKTPOIUTUYECKAs

T CCOLMALTUSAIIIEKTPOIUTOB B BOJIHBIX
pactBopax.CuJIbHbIE U

71,9

83,5




CIaOBICAICKTPOIUTHL. Peakiinm HOHHOTO
oOMena

20

DIeKTPOIIN3 pacIljIaBOB M PACTBOPOB
(conei,ienoue, KUCIoT)

91,8

82,9

23

OO6parumbie 1 HEOOpaTUMBIS
XUMHYECKHEPEAKITUU. XUMHUECKOE
paBHOBecHe. PacuéTpikonmnuecTBa BellecTna,
Macchl BeleCTBa WINOOBEMA Ta30B MO
M3BECTHOMY KOJIMYECTBYBEIIIECTBA, Macce
WM 00bEMY OJJHOTO M3YYaCTBYIOIIUX B
peaKIiy BEIIeCTB

83,2

85,4

27

Pacuérel TermoBoro ¢ dekra(mo
TEPMOXHUMHUYECKUM YPABHEHUSIM)

83,7

86,6

IIo pexomenpanmu OUIIN MeTOoAUYECKYI0 NOMOIIb YYHTEISAM M
o0yuyarommMcst mpu noaroropke Kk EI'D moryr oka3ars Marepuajibl ¢ caiita
OUIIA (www.fipi.ru):

- TOKYMEHTBI, OIIpeIeTstomue CTpykTypy u coaepxkanue KM ET'D 2024 r.;

— OTKpBITHIN OaHk 3aganuii EI'D;

— Y4eOHO-MEeTOJUYECKUE MaTepualbl JJis MpeaceaaTesieid U WICHOB PEerHOHaIbHBIX
MPEAMETHBIX KOMHCCHUH IO MPOBEPKE BBINOIHEHUS 33/IaHUI C Pa3BEPHYTHIM OTBETOM
’K3aMEeHalMOHHBIX padoT EI'D;

— MeTonuueckue peKOMEHIAIMU Ha OCHOBE aHaJIM3a TUMUYHBIX OITMOOK YYaCTHUKOB
EI'D mpouuteix net (2015-2023 rr.);

— BHJCOKOHCYyJbTanuu i yuactHukoB EI'D (https:/fipi.ru/ege/videokonsultatsii-
razrabotchikov-kim-yeqge).

- Youtube-kanan PocoOpHan3opa (BUACOKOHCYIbTAIMH 110 TIoAroToBKe K EI'D 2016—

2023 rr.).

Pexomenaanuu:
[Ipu mnoxaroroBke oOydYaOIMMXCA K MTOTOBOM AaTTECTAllMM YYUTENSIM XUMHH
HEO0XOUMO:

1) Hcmonb3oBaTh MaTepuanbl, (HOPMYIHUPOBKH KOTOPBIX COOTBETCTBYET
dbopMe U coAepKaHUIO 3aJaHUi BKOHTPOJHHO-U3MEPUTENBHBIX MaTepuaiax EID
2024 rona;

2) U3yunth komuduKaTop 3JIEMEHTOB cozepaHus, cnenudukamuo KIMM
u nemoBepcuio Bapuanta KUM EI'D — 2024,

3) pasBuBaTh y OOydaromuxcs (PyHKIMOHAIBHYIO I'PaMOTHOCTB, BKJIHOYAs
CMBICIIOBOE 4YTCHHE, CCTCCTBEHHOHAYYHYIO, MaTEMaTHYeCKyl0 U (HHAHCOBYIO
I'PaMOTHOCTb;

4)  sddexTrBHEE WCIIOJIB30BATh TEXHOJIOTHUIO IPOTyKTUBHOCTh
(CMBICJIOBOT0) UTECHHS;

5) ¢opmupoBaTh M pa3BHBaTh y OOYYArOIIUXCS CIIOCOOHOCTH BBIACISTH
TJIABHYIO MBICITh B TEKCTE€ B COOTBETCTBYIOIIEM KOHTEKCTE.

6) oOpaTUTh BHUMaHKHE Ha U3YYCHHE TAKMX TEM KaK:

MIPOTHO3WPOBAHUE KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHIIOB, THUJIPOKCHUIOB M

BOJIOPOJHBIX COCAMHEHUN XUMUYECKUX 3JIEMEHTOB;


https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege

IE€HETHUYECKasl CBA3b MEXAY KJIaCCaMHU HEOPraHWUYECKUX COEIMHEHHI;

XUMUYECKHE CBOMCTBA MeTa/UI0B. OCOOEHHOCTH XUMUYECKUX CBOMCTB
MEPEXOIHBIX DJIIEMEHTOB;

XUMHYECKUE CBOMCTBA HEMETAILIOB;

MPOMBINIJICHHBIE CTIOCOOBI MOTYYESHHSI METAJIOB;

MIPOTHO3WPOBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB BELIECTB;

IpaBuJia 3alMCU CTENEHEH OKUCIIEHUS JIEMEHTOB U 3apsAia HOHOB;

OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUU C YYaCTUEM OPraHUYECKHUX
COCJIMHCHUM;

PAcU€ThI C UCIOJIB30BAHUEM MTOHSATHN MaccoBast 10J151 U PaCTBOPUMOCTE;
TrE€HETUYECKas CBSI3b MEXKIY KJIACCaMU OPTaHUYECKUX U HEOPTAaHUYECKUX
COCIMHCHMI;

BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, MX KJIACCU(PUKALUA 110 PA3ITMYHBIM
KJIACCU(PHKAMOHHBIM MPU3HAKAM, CIOCOOBI MOJTY4Y€HHUsl, 0OCOOEHHOCTH (PU3HUKO-
XAMHUYECKUX CBOUCTB, MpuMeHeHne. Kayuyku. [mactmaccel. Bonokha;

7) YIACIIATD BHHMMAaHUC ACMOHCTPAINOHHOMY )51 J'Ia60paTOpHOMy
OKCIICPUMCHTY, OpraHu3alliyd MW IIPOBCACHHIO IIPAKTHYCCKHX pa60T, OCOOCHHO IIO
PaCIIO3HABAHUIO HCOPTraHNMYCCKHUX U OPTaHHYCCKHUX BCHICCTB, IINIACTMACCH BOJIOKOH H
PCIICHUIO SKCIICPUMCHTAJIbHBIX 3a/1a4,

8) HCIIOJIB30BAaTh C60pHI/IKI/I TCCTOBBIX 3aI[aHHI>JI, HU3aHHBIX Ha

dbenepanbHOM YpOBHE, TEKCThl OaHKa 3amad caita pazpaboruuxoB KMM EI'D no
XUMUH, HanpuMep OaHK OTKPBITHIX 3afaHuil http:// www fipi.ru.

9) oOCymeCTBIATh  CHUCTEMATHYCCKH  KOHTPOJIb 32  MOJATOTOBKOH
oOyuvaromuxcs Kk EI'D, mpoBoAWTh JUArHOCTUYECKHE M  KOHTPOJIbHBIE pPAaOOTHI,
ucrnob3ys 3ananus KM — 2024,



