I'ocynapcTBeHHOE ABTOHOMHOE YUpeKaeHne
JAOTMOJHUTEJIHbHOr0 NPodeccHOHATBLHOT0 00Pa30BaHUs
YyKOTCKOTr0 aBTOHOMHOTI'0 OKpPYra
«UykoTckuii HHCTUTYT Pa3BUTHS 00Pa30BaHUS M MOBBIIIEHUS KBATU(PUKALUN

HeHTp OIICHKH KaveCTBa Oﬁpa3OBaHI/Iﬂ H aTTeCTallun

METOJINYECKHUE PEKOMEHJIALINUA
o nojarotoBke k ['MMA 2024 r.
BBIITYCKHHUKOB 00pa30BaTE/IbHBIX OpraHU3aIuid
HyKOTCKOr0o aBTOHOMHOI'O OKpyTa,
OCBOMBIIIMX IIPOTPaMMbI CPEJHETO 00IIero 00pa3oBaHMs
(HA OCHOBe aHAJIM3a TUIINYHBIX OIINOOK
yuactHukoB EI'D 2023 roga)

O XUMHNUU

AHaabIpb, 2024



COOpHUK COMEPKUT METOJAMYECKHE PEKOMEHJIAINK 10 MOATOTOBKE BBIMTYCKHUKOB 11-x (12-x)
KJIacCOB 00pa30BaTeNbHBIX OopraHu3anuii YyKOoTCKOro aBTOHOMHOTO OKpyra K rocy/IapCTBEHHOMN
utoroBoii arrecraimu B 2024 rogy, COCTaBJIeH Ha OCHOBE aHalIW3a THUIUYHBIX OIIMOOK
yuactHukoB EI'D o xumun 2023 rona.

COopHMK TIpeHa3HAYCH IIeIarOTMYeCKUM paboTHHKaAM 00pa3oBaTeNbHBIX OpTraHU3aIUui
YyKOTCKOTO aBTOHOMHOT'O OKPYTa, OCYIIECTBIISIONIMX MOJATOTOBKY BBITYCKHUKOB K ['A.

CocraButens: Caraiinak Mpuna HukonaeBHa, 3aBeayromas MH()OPMAIMOHHO-OUOIMOTEYHBIA U
U3JATENIbCKUM OTAEJIOM TOCYJAapCTBEHHONO ABTOHOMHOIO YUYPEXKIEHHUS JONOJHUTEIBHOTO
npogeccHoHaIbHOTO 00pa3oBaHus UyKOTCKOTO aBTOHOMHOIO OKpyra «YyKOTCKMH HMHCTUTYT
pa3BUTHS 0OPa30BAHMS U MOBBIIIECHUS KBATHPUKALIUN.



COJIEP)KAHME

Crpyxrypa u conepxxkanne KUM EI'D mo xumun 2023 rona

N3MeHenus, yrouHeHusi B CTpykrype u conaepxkanuu KUM EI'D no
xumun 2024 rona

AHanM3 THUIOUYHBIX OMIMOOK HAa OCHOBE PE3YyJIbTATOB BBITOJHCHUS
KM EI'D o xumun 2023 rona

Pexomenganyuu 1o  MOATOTOBKE BBIITYCKHHUKOB 11-x kmaccoB
O6p330BaTeJIBHBIX 0pI‘aHPI3aIJ;PII>i qYKOTCKOI‘O ABTOHOMHOI'O OKpyra K

I'MA no xumuu 2024 r.

CHHCOK HUCIOJb30BAaHHBIX HCTOYHUKOB

21

28



1.  Crpykrypa u cogep:xkanue KUM EI'D no xumumn 2023 roga

Conepxanne KM EI'D ompenensercs Ha OCHOBE (enepalbHOr0 TOCYAapCTBEHHOTO
o0Opa3oBaTesbHOr0 cTaHaapTa cpennero odmero odpazoanusi (PI'OC) (mpukaz MunucrtepcTsa
oOpazoBanusi W Haykm Poccuiickoii ®eneparuu or 17.05.2012 Ne 413 ¢ wu3MEeHEHUSIMHU,
BHECEHHBIMH TpHKazaMu MHUHHCTEpCTBa 0oOpa3oBaHus W Hayku Poccuiickoit ®enepauuu OT
29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613, npukazamu MuHucrepcraa
npocenieHuss Poccuiickoit @eaepanuu ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712) ¢ yu€rom
MIPUMEPHOI1 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbI CpeHero obiero oopasopanus (0100peHa
pemieHneM (eaepanbHOr0 Yy4eOHO-METOJMYECKOTO OOBEIUHEHUS IO oOueMy 0Opa30BaHUIO
(mpotokon ot 28.06.2016 Ne 2/163)).

KonTponbHo uameputrenbabie Matepuanbl EI'D 2023 r. o XMMHU COCTOSUIM U3 JBYX
qacTted — 34 3amanud.

Yacre 1 comepxana 28 3aaHuil ¢ KpaTKUM OTBETOM, B UX uucie 17 3amanuii 6a30BOro
YPOBHSI CIIOKHOCTH (B BapHaHTE OHM NPHUCYTCTBYIOT moj Homepamu: 1-5, 10, 11, 13, 17-21,
25-28) u 11 3amaHuii MOBBIIMICHHOIO YPOBHS CIIOXHOCTHU (MX IMOPSAKOBBIE HOMepa: 69, 12, 14—
16, 22-24), MmakcUManbHBINA IEPBUYHBIN Oast 36.

Yacrtp 2 comepxana 6 3aaHUN BBICOKOI'O YPOBHS CIIOKHOCTH, C Pa3BEPHYTBIM OTBETOM.
Oto 3amaHus 1o HoMepamu 29-34, MakCUMaIbHBIA MMEPBUYHBIA Oalll 3a BBIOJHEHHUE 3aaHUN
10.

B YykorckoMm aBTOHOMHOM OKpyre B 2023 roay Obuio ucnoibs3oBaHo 6 BapuantoB KUM
o xumuu (328-333).

KonuuectBo 3amanuii Tol i uHOM Tpynmbl B obmiel ctpykrype KM ompeneneno ¢
Y4ETOM CIIEYIONMUX (PaKTOPOB:

a) MIyOMHBI WM3Y4YEHHS MPOBEPSEMBIX DJIEMEHTOB COJEpKaHUs y4eOHOro marepuana Kak
Ha 6a30BOM, TaK ¥ Ha TOBBIIIEHHOM YPOBHSIX;

0) TpeOoBaHUN K IUTAHHPYEMBIM pe3ylbTaTaM OOYYEHHS — MPEAMETHBIM 3HAHUSIM,
MpEeIMETHBIM YMEHUSIM U BUAAM Y4e€OHOM JAEsITeNbHOCTH. ITO MO3BOJMIO 0ojiee TOYHO
onpeaenuTh QyHKIMOHATBHOE MTPEeIHa3HAYCHHUE KK IO TPYMIbI 3aaHuii B cTpykType KUM.

3amanus 6a308020 YPOBHS CLONCHOCMU C KPATKUM OTBETOM TIPOBEPSIIOT YCBOCHUE
3HAYUTEIbHOrO KojuuecTBa (42 w3 56) 57IEMEHTOB COJCpKaHHS BaKHEHUIIMX pa3/iesioB
HIKOJIBHOTO Kypca Xxumuu: «Teopernueckue OCHOBbI xumum», «Heopranumueckas XuMHs»,
«Opranunueckass xumusi», «Meroabl NO3HAHMS B XUMHHM. XHUMHS M XKu3HbY». (CoriacHo
TpeOOBaHUSAM CTaHJapTa K YPOBHIO TOJATOTOBKM BBIMYCKHUKOB JTH 3HAHUS SIBJISIOTCS
00s13aTeNIbHBIMU JIJI1 OCBOCHUS KaXKIbIM.

3amaHusl JAaHHOW TPYIIBI MMEIOT CXOJCTBO MO (OpPMaTbHOMY INpHU3HAKy — Mo (opme
KpPaTKOTO OTBETA, KOTOPBIN 3aIMCHIBACTCS B BUC TOCIEI0BATEILHOCTA IU(Dp WM B BUJE YHCIIA
C 3aJlaHHOM cTeneHbo TouHoCcTH. Kaxoe 3aganre 6a30BOro ypoBHS CIOKHOCTH HE3aBUCHMO OT
dbopmarta, B KOTOPOM OHO MPEJCTaBICHO, OPUEHTHUPOBAHO HA MPOBEPKY YCBOEHUSI OJHOTO WIIU
HECKOJIBKUX 3JIEMEHTOB COJEP/KaHUs, OTHOCALUXCS K OJTHON TeMe Kypca.

3alaHusl  NOGLIUEHHO20  YPOBHA  CIOKHOCTH €  KpPaTKUM  OTBETOM, KOTOPBIH
YCTaHABJIMBAETCS B XOJI€ BBIMOJHEHUS 3aJlaHUsl U 3alKMCBIBAETCS COTJIACHO YKa3aHUSIM B BHJIE
OTpeNeNEHHON  TOocenoBaTeNbHOCTH LU (p, OPUEHTHPOBAHBI HA TPOBEPKY YCBOCHUS
00s13aTeNbHBIX JJIEMEHTOB COIEPKAHHUA OCHOBHBIX 00pa3oBAaTEIbHBIX MPOTPAMM IO XUMHUHU HE
TOJIbKO 0a30BOro, HO W YIIIyOJEHHOTO YpoBHeW. B cpaBHeHHM ¢ 3aaHUsIMU TpeAbIIyLIeiH
TpyNIbl OHU TMPENyCMaTPUBAIOT 6binOHeHUe OOJbIIEro pa3HooOpasus JEHCTBUN B CHUTYyalluH,
IpelycMaTpUBAIOIIE NMPUMEHEHUE 3HAHUI B YCIOBUSAX OOJIBILIOTO OXBaTa TEOPETUYECKOTO
MaTepHaiay NPaKTUYECKUX YMEHUN (HampuMep, Ul aHAIN3a XUMUYECKUX CBOMCTB HECKOJBKHX

4



KJIACCOB OPTaHWYECKUX WM HEOPTraHWYECKUX BEIIECTB), a TAKKE CHOPMUPOBAHHOCHb YMEHUN
CHUCTEMAaTH3UPOBATh U 0000IaTh MOJTyYEeHHbBIC 3HAHUS.

B sk3amMeHanrioHHol paboTe mpeanokeHa TOJIbKO OJIHAa Pa3HOBUIHOCTD 3THX 3a/IaHUil: HA
YCTAHOBJICHUE COOTBETCTBHUSI MO3UIMHI, PEICTABICHHBIX B JBYX MHOXECTBaX. DTO MOXET OBbITh
COOTBETCTBHME MEXy: Ha3BaHHEM OPraHUYECKOTO COEAWHEHUS U KIAcCOM/TPYIIOH, K
KOTOpOMY(-0¥) OHO TIPUHAUICKHUT; (PAKTOPOM, BIHUAIONIUM HA COCTOSHHE XHUMHUUYECKOTO
PaBHOBECHSI, U HANPABJIECHUEM €TI0 CMEIICHUS; UCXOAHBIMU BEIIECTBAMHU U MPOAYKTAMHU PEAKIIHH
MEXIy OSTHMU BEIIECTBAMH; Ha3BaHHUEM WIH (OPMYJIOH COJM W MPOAYKTaMH, KOTOpHIE
00pa3yroTcsi HA MHEPTHBIX 3JICKTPOJax MPH 3JIEKTPoiau3e €€ BOJHOIO pacTBOpa,u T...

Jnst oneHku cHOPMUPOBAHHOCTH WHTEUICKTYaJIbHBIX YMEHHU 0oJiee BRICOKOTO YpPOBHS,
TaKUX KakKk YMEHMUS YCMAaHaénueams TPUYUHHO-CIEACTBEHHBIE CBA3W MEXIAY OTIACIbHBIMU
JJIeMEHTaMU 3HAaHUM (HAMpUMeEp, MEXIYy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BEIIECTB),
Gdopmynuposams OTBET B OMNPEACIIEHHOW JIOTHUKE C apryMeHTaIluell CCIaHHBIX BBIBOJAOB H
3aKIIFOYEHUN, HCTIOJIB3YIOTCS 3aJJaHHsI BBICOKOTO YPOBHS CJIIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

3afaHusl ¢ pa3zeeépHYmMuIM 0MEemoM, B OTIMYME OT 3aJaHUil JABYX MPEAbIAYIINX THUIIOB,
MpeayCMaTPUBAIOT KOMIUIEKCHYIO TIPOBEPKY YCBOCHHS Ha YIIyOJEHHOM YpPOBHE HECKOJBKHX
(1Byx u 0Ooiiee) DSJIEMEHTOB COJACpP)KaHMS W3 PA3IUYHBIX COJAEpXKATEIbHBIX O0JI0OKOB. OHH
MOAPa3ICIISIOTCS Ha CIAEAYIOMNE PA3HOBUIHOCTH.

- 3a7laHus, TMPOBEPSIONINE YCBOCHHE Ba)KHEUIIMX SJIEMEHTOB COJCp)KaHUS, TaKHUX,
HaIpuMep, KaK «OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUN», «PEAKIIMH HOHHOTO OOMEHaY;

- 3a7aHus, TPOBEPSIONIME YCBOCHUE 3HAHWM O B3aMMOCBSI3M BEIIECTB PA3TUYHBIX
KJIaCCOB (Ha MpHUMEpax MpeBpallcHU HEOPraHUYECKUX M OPTraHUYECKUX BEIECTB);

- pacd€THbIE 3a/1a4M.

3a7aHusl ¢ pa3zeeéPHyMulM 0mMEeemomM OPUECHTUPOBAHBI HA MMPOBEPKY CIEAYIOMMNX YMEHUM:

- 00bscHAMb 00YCIOBIEHHOCTh CBOWCTB M NPUMEHEHHUS BEIECTB HX COCTABOM H
CTPOCHUEM, XapaKTep B3aWMMHOTO BJIIMSHHUS aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUH,
B3aMMOCBSI3b HEOPTraHWYECKUX W OPraHUYECKUX BEIIECTB, CYIIHOCTh M 3aKOHOMEPHOCTh
MPOTEKAHUS U3YYCHHBIX TUIIOB PEAKITU;

- npoeooums PacuéTbl yKa3aHHBIX (PU3HYECKUX BEIWYUH I10 IPEACTaBICHHBIM B
YCJIOBUH 3aJaHUs JIaHHBIM, a Takke KOMOWHHPOBAaHHBIC PACUETHI 10 YPaBHCHHSAM XHMHUYCCKUX
peaKuii.

Ha BeImosHeHNne sK3aMEHalMOHHON paboThl MO XMMHUU OTBOAUIOCH 3 yaca 30 munyt (210
MUHYT).

VYyacTHHKaM 9K3aM€Ha pa3peliajioch KCIOJIb30BaTh  CIEAYIOIIUME MaTepualibl U
o0opy0BaHueE:

— Ilepuoanueckas cucrema xumuuyeckux anemeHToB .M. Menneneesa;

— Tabnuia pacTBOPUMOCTH COJIEH, KICIIOT U OCHOBAaHUM B BOJIE;

—  DJIEKTPOXUMHUYECKUH s/l HAPSHKECHUN METaJUIOB;

—  HENpOrpaMMHUPYEMBIH KaJIbKYJISATOP.

MakcumanabHOE KOJIMYECTBO TIEPBUYHBIX OasIoB, KOTOpPOE MOXKHO TIOJNYYHTh 3a
BBHITIOJTHEHUE BCEX 3a/IaHUI SK3aMEHAI[MOHHON paboThI — 56.

2. W3meHeHusl, yToUHeHHsI B cTpykType u coaep:xkanuu KUM EI'D nmo xumuu 2024
roaa
N3menenus B crpyktype u coaepxkannn KM EI'D no xumuu 2024 rojga no cpaBHEHUIO €
2023 rogoM OTCYTCTBYIOT.



3.

AHaJN3 THIHYHBIX OIIMOOK HA OCHOBe pe3yJbTaToB BbhiNnoJHeHuss KUM EI'J no

xumuu 2023 roga

B 2023 roxy umcno ydactaukoB EI'D mo xmmuu ydactBoBano 38 uenoBek, w3 HUX: 37
3akoHuMBIIHE OOydyeHue mo mnporpammamM COO ¥ OOUH YYaCTHHUK SIBIISIETCS BBIMTYCKHUKOM
MPOILIBIX JIET.
8 y4aCcTHHUKOB IMOKa3ajii BRICOKHH YpOBEHb MOJATOTOBKH, HaOpaB oT 84 1o 97 Gamios, 23
BBIITYCKHUKA BBIMOJIHWIN padoTy, mojaydyuB 36 10 77 TECTOBBIX OayljioB, 7 yYacTHHUKOB HE
MpeooJiel MHUHUMANbHBIA TecToBBbIM Oamn (36 OaioB), U3 KOTOPBIX OJUH SBIISIETCS
BBIITYCKHHUKOM ITPOILJIBIX JIET.
B Ttabmune 1 mnpexncraBieHbl OOIIME KOJIMYECTBEHHBIE PE3YJIbTaThl BBIMOIHEHUS
yuactHukamu EI'D 3ananuii npeanoxenusix BapuantoB KMM. KpacHbIM KypcuBoM B Tabiuie
BbIJIEJICHBI 3HAUEHUs, KOTOpPBIE HE JTIOCTUIIIM MHUHMMAJIBHO JOIycTUMOro ypoBHs (Humxke 50% 1o
3aJaHusIM 0a30BOT0 YPOBHS CIIOKHOCTH U HIDKE 15% 10 3ajaHMsIM MOBBIIIEHHOTO U BBICOKOTO
YPOBHEH CJIIOKHOCTH).

Tabauya 1.

Howmep
3aganus B KUM

[TpoBepsiemble IEMEHTHI CoJlepKaHus /
YMCHUS

YpoBeHb

CJIIO)KHOCTH

3aJaHus

HpOI_IeHT BBIIIOJIHCHUA 3aJaHUs
B cyObekTe Poccuiickoit @enepanunu

cpenHui

B IPYIIIE HE
MPEOI0JICB-
LIUX
MHHHMAJIb-
HBIN OaJI

B TpyIIne
oT
MUHUMAJIb
HOTO 110
60 T1.6.

B IpyIIme
ot 61 1o
80 T1.0.

B IpyImie
ot 81 1o 100
T.0.

CrpoeHue AIEKTPOHHBIX o6oouex
aTOMOB JJIEMEHTOB TIEPBBIX YETBIPEX
MepHoOB:  S-, P- ©  d-dJIEeMEHTHI.
DnekTpoHHass ~ KOHPUTYpals  aroma.
OcHOBHOE W BO30YXJAEHHOE COCTOSIHHUS
aTOMOB.

81

50

67

100

100

3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
9JIEMEHTOB U HUX COCIUHEHUHl 1o
nepuoaam u rpymnmnam. O6mast
xapakTepuctuka metamioB [A-IITA rpymm
u HemetaoB [VA-VIIA rpynn B cBsi3u ¢
ux noyioxxkeHneM B Ilepuoanyeckoit
CHUCTEME XUMHYECKHX djeMeHToB J[.I.
MeHnneneeBa 1 0COOCHHOCTSIMH CTPOCHUS
UX aTOMOB. XapaKTepUCTHUKA TTEPEXOTHBIX
2JIeMEHTOB (MenH, IIMHKA, XpoMa, JKelle3a)
no ux nojoxenutro B Ilepuoguueckoit
CHUCTEME M OCOOEHHOCTSM CTPOCHUS HX
aTOMOB.

38

50

18

75

ONEeKTPOOTPUIIATENEHOCTE. Crernenb
OKUCJICHHS W BaJCHTHOCTh XHMUYECKUX
HIIEMEHTOB.

68

33

58

73

100

KoBanenTHass xumuueckas CBs3b, ©€
Pa3sHOBUAHOCTHU u MEXaHHU3MBI
00pa3zoBaHMs. XapaKkTepuCcTUKU
KOBAJICHTHOM CBs3W  (NIOJSIPHOCTH |
SHEprus CBSI3H). Honnas CBSI3b.
Merannuueckass  cBsizb.  BogoponHas
CBs3b. BemlecTBa  MOJEKYJSAPHOTO U
HEMOJIEKYIISIPHOTO CTPOCHHUSI. Tun
KPHUCTAJUTNYECKON peIIeTKH. 3aBUCUMOCTb
CBOWCTB BEIIECTB OT WX COCTaBa H
CTPOCHHUSI.

41

17

17

36

100

Kinaccudpukanus u HOMEHKJIaTypa
HEOPTraHMYECKUX BEIIECTB.

68

17

58

82

100




Howmep
3aganusg B KUM

[IpoBepsieMble 37IEMEHTHI COACPKAHUS /
YMEHUS

YposeHnb
CIIO’)KHOCTH

3aJaHus

HpOHeHT BBIINTIOJIHCHHS 3a1aHUS

B cyonekTe Poccuiickoii denepanum

cpenHui

B IPYIIIE HE
MPEO/I0JIEB-
1070,
MHHHAMAaJIb-
HBIN Oan

B TpyIIe
oT

MHHHMAJIb
HOTO 110
60 T1.0.

B IpyIIIe
ot 61 1o
80 T1.0.

B TpyIIe
ot 81 mo 100

T.0.

XapakTepHble  XMMHMYECKHE  CBOMCTBA
METAaJUIOB: MIETIOYHBIX,
MIEN0YHO3EMETBHBIX, MarHUS, ATIOMHHUS,
Meny, IIMHKa, XpoMa, xKenesa.
XapakTepHble ~ XMMUYECKHE  CBOICTBa
HEMETAJUIOB:  BOJOpOJa,  TaJOreHOB,
KHUCJIOpO/Aa, cepbl, a3oTa, Gocdopa,
yriepona, KPEMHUSL. XapakTepHble
XUMHYECKHE CBOICTBa OKCHJIOB,
OCHOBaHUU U aM(pOTEPHBIX THIPOKCHIOB,
KHACJIOT,  COJNIell.  DJIEKTpOIUTHYECKas
JICCOIMAITUS DIIEKTPOJIIUTOB B BOTHBIX
pacTBopax. CunpHpBle ®  cialble
SJIEKTPOIHTHL. Peakiiyu noHHOTO 0OMeHa.

84

67

75

91

100

Kraccudukanms M HOMEHKJIaTypa
HEOPraHMYEeCKHX BELIECTB. XapaKTepHbIE
XUMHYECKUE CBOMCTBa METaJLIOB!
IIEIOYHBIX, NIETOYHO3EMEbHBIX, MarHus,
AITIOMHHUS, MEIH, IIMHKA, XpOMa, JKeJe3a;
HEMETa/UIOB:  BOJOPOJa,  [alOreHOB,
KHACJIOpO/a, cephl, a3oTa, Qocdopa,
yriieposia, KPEeMHHUS; OKCUIOB: OCHOBHBIX,
aM(OTEepHBIX, KHUCIOTHBIX; OCHOBaHUH M
aM(OTepHBIX ~ THUAPOKCUJOB;  KHCIIOT;
COJICH: CpelHHX, KHUCIBIX, OCHOBHBIX;
KOMILJICKCHBIX.

58

46

68

100

Knaccudukarus u HOMEHKJIATYpa
HEOPTraHMYECKUX BEUICCTB. XapaKTEePHBIC
XUMHYECKHE CBONCTBA HEOPTaHUYECKHUX
BEIIECTB: METaJIOB: HIETIOYHBIX,
IEI0YHO3EMEITbHBIX, MarHusl, aJTFOMUHUS,
MeEJIH, [UHKA, Xpoma, xKelesa,
HEMETAIIJIOB:  BOJAOPOJa,  TaJOTeHOB,
KHCJIOpo/a, cepbl, a3oTa, ¢ocdopa,
yriaepoaa, KpeMHHUS, OKCHIOB: OCHOBHBIX,
aM(pOTEPHBIX, KHUCIOTHBIX, OCHOBAaHUHA H
aM(pOTEpHBIX  THIPOKCHUIIOB;,  KHCIIOT;
COJIeH: CpeOHUX, KHUCIBIX, OCHOBHBIX;
KOMILICKCHBIX.

69

25

62

82

94

Bzanmocss3b HEOPraHMYCCKNUX BEHICCTB.

73

17

67

91

100

10

Krnaccudukarms opraHNYecKHUX BEIIECTB.
Homenknatypa oOpraHMYecKHX BELIECTB
(TpuBHATBHAS U MEKITYHApPOTHAS).

76

75

100

100

11

Teopus CTpOEHUS OpraHUYECKHUX
COCIMHEHUI: TOMOJIOTHSI W H30MEpPHs
(cTpykTypHass ¥ TPOCTPAHCTBCHHAs).
B3auMHoe BiusiHME aTOMOB B MOJIEKYJIaX.
Tunel cBsizel B MOJIEKYyJIaX OPraHUYECKUX
BEIIIECTB. T'ubpunu3zanms ATOMHBIX
opbOuranei yriepoja. Panukan.
DyHKIMOHANbHAS TPYyIA.

54

17

91

100




Howmep
3aganusg B KUM

[IpoBepsieMble 37IEMEHTHI COACPKAHUS /
YMEHUS

YposeHnb
CIIO’)KHOCTH

3aJaHus

[IponeHT BHIMOTHCHUS 3aIaHUS
B cyonekTe Poccuiickoii denepanum

cpenHui

B IPYIIIE HE
MPEO/I0JIEB-
1070,
MHHHAMAaJIb-
HBIN Oan

B TpyIIe
oT

MHHHMAJIb
HOTO 110
60 T1.0.

B IpyIIIe
ot 61 1o
80 T1.0.

B TpyIIe
ot 81 mo 100

T.0.

12

XapakTepHble  XMMHMYECKHE  CBOMCTBA
YIIIEBOJOPOJIOB: AJIKAHOB, IIMKIOATKAHOB,
AJIKEHOB, JIUCHOB, AJIKUHOB,
apoOMaTHYEeCKUX YIIIEeBOJ0POI0B (OeH30:1a
M TOMOJOroB  O€H30Ja,  CTHpOJA).
OcCHOBHBIE CIIOCOOBI MOJTy4eHUS
YIJICBOJOPOIOB (B nabopaTopun).
XapakTepHble ~ XMMHYECKHE  CBOICTBa
HpenebHBIX OJJTHOATOMHBIX u
MHOT'0aTOMHBIX CIIMPTOB, (eHoMa.
XapakTepHble ~ XHMHYECKHE  CBOWCTBa
ANBJICTHIOB, MPEACIbHBIX KapOOHOBBIX
KUCJIOT, CJOXHBIX 3¢upoB. OCHOBHBIC
CIIOCOOBI Oy YCHUS
KHCIIOPOACOIEPIKAIINX OpraHUYecKuX
COEIMHEHUN.

41

55

100

13

XapakTepHble  XMMHMYECKHE  CBOMCTBA
a30TCOJIEPKALINX OpPraHUYeCcKuX
COEIMHEHUN: aMHHOB W aMHHOKHCIIOT.
Baxnetinme croco0s! MOTy4YEeHUS aMUHOB
U aMUHOKHCIIOT. brosiornyecku Ba)kKHbIE
BELIECTBA: SKUPBIL, YTIIEBOIBI
(MOHOCaXapuIbL, Jlucaxapuipl,
MOJIFICaXapHU/Ibl ), OCIIKH.

62

17

67

73

75

14

XapakTepHble  XHUMHYECKHE CBOWCTBA
YTIEBOIOPOAOB: AIKAHOB, IUKIOATKAHOB,
AJIKCHOB, JTUCHOB, AJKIHOB,
apoMaTHYeCKUX YIJIeBOJ0pOIoB (OeH30:1a
M TOMOJOrOoB  O€H30Ja,  CTHpOJA).
Baxneiine criocoOsl

MOJIy4eHUs1  yrieBogoponoB. oHHbIH
(mpaBwio  B.B. MapkoBHHKOBA) |
pagvKaNbHbIE MEXaHU3Mbl peakiuid B
OpPTaHUYECKOW XHMUHU.

45

64

100

15

XapakTepHble  XMMHMYECKHE  CBOMCTBA
pelenbHbIX 0JIHOATOMHBIX u
MHOTI'OaTOMHBIX CIIUPTOB, (heHoma,
aJbJETUIIOB, KapOOHOBBIX KHCJIOT,
CIOXHBIX 3(upoB. BaxkHeiinme crnocoOs
HOJIyYEHUS KHMCIIOPOACOAEPKAILUX
OpraHUYeCcKNX COEAMHEHUH.

59

50

77

88

16

Bz3aumocss3s YIJIEBOJIOPOJIOB,
KHCJIOPOJICOAEPKAILINX "
a30TCOJEPIKALIUX OpraHUYeCcKuX
COEIMHEHH.

57

42

73

100

17

Knaccupukanus XUMUYECKUX peakiuid B
HEOPraHMYECKOM U OpraHMYeCKON XUMUHU.

43

17

33

36

88

18

CKOpOCTh peakIu, e€ 3aBHCHMOCTh OT
pas3IMYHbBIX (PAKTOPOB.

35

17

45

75

19

Peakiun
BOCCTaHOBHUTEIILHEIE.

OKHCJIUTCIBbHO-

76

75

100

100

20

DNEeKTPOIU3  PACIUIaBOB
(coueii, menovei, KUCIOT).

U PacTBOPOB

76

50

58

91

100




Howmep
3aganusg B KUM

[IpoBepsieMble 37IEMEHTHI COACPKAHUS /
YMEHUS

YposeHnb
CIIO’)KHOCTH

3aJaHus

HpOHeHT BBIINTIOJIHCHHS 3a1aHUS

B cyonekTe Poccuiickoii denepanum

cpenHui

B IPYIIIE HE
MPEO/I0JIEB-
1070,
MHHHAMAaJIb-
HBIN Oan

B TpyIIe
oT

MHHHMAJIb
HOTO 110
60 T1.0.

B IpyIIIe
ot 61 1o
80 T1.0.

B TpyIIe
ot 81 mo 100

T.0.

N
[

coJIeii.
KHCas,

T'unponus
PacTBOpOB:
LIET0YHAs.

Cpema  BOIHBIX
HEWTpanbHasi,

68

17

42

100

100

22

OOparuMble 1 HEOOpaTHMbIE XUMHYECKHUE
peakmuu.  XUMHYECKOE  paBHOBECHE.
CMelieHue paBHOBeCHs TOJA IEHCTBUEM
pas3IYHbBIX (aKTOPOB.

54

12

91

100

23

OO0paTuMbie U HEOOPATUMbBIC XUMHUYCCKUEC
peakuuu.  XHUMHUYECKOE  PABHOBECHUE.
PacuéTel KonmyecTBa BEIIECTBA, MAaCCHI
BelllecTBa WM 00bEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEILLECTBA, Macce
i 00BEMY OTHOTO M3 YYacTBYIOIIUX B
pEaKLUu BEIIECTB.

78

50

67

95

94

24

KauecTBeHnHbIe peakuuu Ha
HEOpraHWYECKUE BEIIECTBA U  HOHBI.
KadecTBeHHbIE peakIMKM OPraHHYECKUX
COCJIMHEHU.

53

33

68

100

25

[lpaBuna pabotel B  JlaDopaTopHH.
JlabopaTopHas mocyaa U 000pyIOBaHUE.
[MpaBuna Oe3onmacHocTH mpu padore C
CAKHUMU, TOproYrnMu u TOKCHYHBIMU
BeIlIECTBaMHU, cpeAcTBaMuU OBITOBOI
xuMun. HaydHble METOIbI HCCIIEA0BAHMUS
XMUMHYECKHX BEIIECTB U MPEBPAIICHHN.
Merto/1bl pa3jienieHust CMECei U OUHCTKU
BemiectB. [lOHATHE O METAUTyprUH:
o0Iue CrocoObl MOMYYSHUS] METAIIOB.
O01ume Hay4YHbIE MPUHIUTIBI
XUMHYIECKOTO TIPOM3BOICTBA (Ha MpuUMepe
IMPOMBINIJICHHOT'O  MOJYYEHUS aMMHaka,
cepHOU KHCJIOTHI, METaHOJIa).
XUMHUYECKOE 3arps3HEHHE OKPYKAIOmeH
cpemsl W ero mocieAcTBus. [IpuposHbie
HUCTOYHHKU YTJIEBOJIOPOJIOB, ux
nepepaboTKa. BbICOKOMOJIEKYIISIPHBIE
coeiMHeHusl. Peakiuy moiMMepu3anuy u
HOJIMKOH/ICHCALIHH. [Monumepsi.
ITnacTMacchl, BOJIOKHA, KAYYYKH.

57

17

33

73

100

26

PacuéThl ¢ WCHOJNB30BAHMEM MOHITUHN
«pPacTBOPUMOCTB»,  «MaccoBas  JOJIs
BEIECTBA B PACTBOPEY.

57

33

82

100

27

Pacuéter  TermoBoro  3ddexra
TEPMOXUMHYECKUM YPAaBHEHHSIM).

(o

73

17

75

82

100

28

Pacuérel maccel BemecTBa uiad 00BEMa
Ta30B 1O  HM3BECTHOMY  KOJHUYECTBY
BEIECTBa, Macce Wi 00BEMY OJTHOTO U3
YY4acTBYIOIIUX B  PEaKIUH  BEIIECTB.
Pacuérel MaccoBoii wiM OOBEMHOM 0K
BBIXOJa MPOIyKTa peakuuu oT
TEOPETUYECKH  BO3MOXKHOTO.  Pacuérsl
MaccoBOM J0iM (Macchl) XHUMHUYECKOTO
COEIMHEHUS B CMECH.

43

64

100

29

OKHCIINTENh ¥ BOCCTAHOBUTEID. PeaKHI/II/I
OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC.

30

45

62




[TpoueHT BHINONHEHNUS 3aJaHUs
é . B cyonekTe Poccuiickoii denepanum
§m [IpoBepsieMbIe HJIEMEHTHI COIEPKAHUS / § :g) = B IPYITIC HE | B IPYIme
g = - S & g _ | mpeonones- oT B TpyIIe B TpyTIIe
T E S 2 8 | cpennui HIUX MHHMManb | oT 61 no | or 81 mo 100
= © MHMHHMaJlb- | HOTO 10 80 1.6. T.6.
m HBIN Oayut 60 T1.6.
DeKTpoIUTHIECKAas JICCOLIMAIINS
30 |ICKTPOIMTOB B  BOJHBIX pacTBOpax. B 54 0 21 86 100
CunpHple W cinadble  DIEKTPOJIUTHIL.
Peaxkiy noHHOTO OOMEHa.
Peaxuynu, noaTBepkaarone B3auMOCBs3b
31 | pa3nuuHBIX KJAcCOB HeopraHudeckux| B 41 0 8 59 97
BEILECTB.
32 Peaxuumy, MOATBEPAIAIOIINE B3ANMOCBS3E | b m 0 15 62 97
OPraHn4CcCKuX COCIUHCHUU.
33 YCTaHOBﬂerIe MOJIEKYJISIPHOM u B 31 0 6 42 75
CTPYKTYPHOH ()OpMYJI BEIIECTBA.
Pacuérel ¢ wucnonb3oBaHHEM MOHATUMN
«pacTBOPUMOCTB»,  «MaccoBas  JIOJA
BEIlECTBA B PacTBOpe». Pacuérsl Macchl
(06BEMa, KOJIMYECTBA BEIIECTBA)
NPOIYKTOB PEAKIHH, €CIH OJHO W3
BEIICCTB JIaHO B  HW30BITKe (UMeeT
34 |mpumecu). Pacuérer Maccel (00béMma,| B 17 0 0 9 66
KOJIMYeCTBa BEILIECTBA) NpOJyKTa
pEaKLiK, eClIM OJHO M3 BEIECTB JIaHO B
BUJIE PAaCTBOPA € OIPEICIEHHON MacCOBO
JloJieH pacTBOPEHHOTO BellecTBa. Pacuérsl
MaccoBOM Joyiu (Macchl) XHMHYECKOTO
COEIMHEHUSI B CMECH.

MoxHO oTMeTUTh, 4TO ydacTHUKM EI'D 2023 roma ¢ KOHTPOJIbHO-U3MEPUTEIbHBIMU
MaTepuajaMy CIPABUIMCh YAOBJETBOPHUTEJbHO, TaK Kak BCE 3aJaHUsl pa3HOrO YPOBHS
CJIO)KHOCTU BBIMIOJHEHBl HA JOMYCTUMOM YpPOBHE: CPEIHUN MPOLEHT BBINOJHEHUS 3aJaHuil
0a3zoBoro ypoBHs cocTaBui 59,8%, 3amaHuii TOBBIMICHHOTO YpOBHs cioxkHocTH — 61,0% u
BBICOKOT'O YPOBHSI CIIOKHOCTH — 36,2%0, a B 11esiom 1o Beeid pabote 56%0.

CornacHo pe3yabpTaTaM BblNojiHeHUs1 padoThl EI'D mo xumuu npencraBieHHbIX B TaOIuIe
1, MOXXHO BBIIENNUTH 3aJaHUS, C KOTOPHIMU Y4YalllUecs CIPABUIUCh Ha BBICOKOM YPOBHE U
3aJjaHMsl, B KOTOPBIX UCIIBITHIBAIN HAHOOJBIINE 3aTPYTHEHHUS.

baok I. Teoperuyeckne 0CHOBBI XMMHU: COBPEMEHHBIE NPEICTABJICHUSA O CTPOCHHH
aroma, Ilepuoanueckuii 3akon u Ilepunoauyeckass cucremMa XuMu4eckux diemenros JI.HU.
MenpaesieeBa, XuMu4eckasi CBsi3b M cTpoeHue BemecTBa. K 1anHomy O10Ky ObUIM OTHECEHBI
nepBbie YeTblpe 3adaHus u 3amanue Nell »sk3ameHanmoHHON paOOTBI 0a30BOrO  YpOBHS
cioxkHOCTU. JlaHHbIe Ta0auIBl 1 CBUIETEIBCTBYIOT O IOIMYCTUMOM (CpeAHeM) YPOBHE OCBOCHHS
AJIEMEHTOB COJIepKaHUs JAHHOTO OJIOKa C YY4EeTOM BCEX BApUAHTOB B PErMOHE (CpeAHee 3HaUeHHe
IIpOLIEHTa BbINOJHEHUSA — 56,4%) M 0 HEJOCTATOYHOM (HMXKE CPEHET0) YPOBHE MO OTKPBITOMY
BapuaHTty (nporeHT BbinoiaHeHus — 40,2%).

PelTuHr 3a1aHumid:

- 3aganue 1: cpeHMII NIPOLIEHT BBHINOJHEHUS C YYETOM BCeX BapuaHTOB — 81%, ypoBeHb
OCBOEHHUSI — JIOCTAaTOYHBIM (BBICOKMII); CpEJHUI MPOLEHT BBIIIOJHEHUS C YYE€TOM OTKPBITOrO
BapuanTa Ne 328 — 88%, ypoBeHb OCBOEHHS — JOCTATOUYHBIN (BBICOKHIA);

- 3aJjaHue 2: CPEIAHMN NPOLIEHT BBHINIOJHEHUS C YYETOM BCEX BapHaHTOB — 38%, ypOBEHB
OCBOEHHSI — HEJIOCTATOYHBIA (HUKE CPEIHEro); CPEeAHMH NPOLEHT BBHIIOJHEHUS C YYETOM
oTkpbITOoro Bapuanta Ne 328 — 12%, ypoBeHb OCBOEHUS — HETIOCTATOYHBIN (HU3KHIA);
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- 3ajaHue 3: CPEJAHMI MMPOLIEHT BHINOJHEHUS C YYETOM BCEX BapHaHTOB — 68%, ypoBEHb
OCBOGHHUS — JIOCTaTOYHBIA (BBIIIE CPEIHEro); CPEAHHM TPOLEHT BBIMOJHEHUS C Y4YETOM
oTKpbITOro BapuanTta Ne 328 — 38%, ypoBeHb OCBOEHUS — HEJOCTATOUHBIN (HUKE CPEIHETO);

- 3ajaHue 4: CpeHMI MMPOLIEHT BBHINOJHEHUS C YYETOM BceX BapuaHToB — 41%, ypoBeHb
OCBOGHHUS — HEJOCTATOYHBIA (HUXKE CPEIHEro); CPEAHU MPOIEHT BBHINOIHEHUS C YYETOM
oTkpbITOoro Bapuanta Ne 328 — 38%, ypoBeHb OCBOEHUS — HEJJOCTATOUHBIN (HUKE CPEIIHET0);

- 3apanme 11: cpeHUIT POLIEHT BBIIIOJIHEHUS C YUETOM BCEX BapuaHTOB — 54%, ypoBEHb
OCBOEHHUSI — JIONYCTUMBIN (CpEOHUI); CPEIHU MPOLIEHT BBIIIOJIHEHUS C YYETOM OTKPBITOIO
BapuanTa Ne 328 — 25%, ypoBeHb OCBOCHHS — HEJIOCTATOUHBIN (HU3KUMA).

3aTpyaHenusi BbI3Bau 3aganus Ne2, Ne 3 (mo orkpbiToMy Bapuanty), Ne 4, Ne 11 (mo
OTKPBHITOMY BAPHAHTY).

B 3aganum Ne 2 OTKpBITOrO BapuaHTa TpeOOBAJIOCh W3 YMCIA YKA3aHHBIX B PSIy
AJIEMEHTOB BHIOpATh TPU P-dJIEMEHTA M PACIOJIOKHUTHh B MOPSAKE BO3pPACTAHMSI BAJICHTHOCTH B
o0pa3yeMbIX UMH JIETYYUX BOJOPOAHBIX COeIUHEHUsAX. [IpennoxkeHHblil nepedyeHb XUMHUUECKUX
anemenToB: 1) Cr 2) Si 3) Sc 4) O 5) N.

JlanHoe 3ayanue 6a30BOTO YPOBHS CIIOXKHOCTH, MPEJCTaBICHO B (hopMaTe KOMILJIEKCHOTO
Bonpoca. YUToObl MpaBUIBLHO OTBETUTh HAa BONPOC BBIMYCKHUKM JOJDKHBI 3HAaTh HE TOJIBKO
CTPOEHHE AaTOMOB M BaJIEHTHOCTU P-3JIEMEHTOB B JIETYYUX BOJOPOJIHBIX COEAMHEHMSIX, HO U
YMETh BEPHO PACHOJIAaraTh 3TH AJIEMEHTHI B ONPEIEICHHOM MOPSAKE. JTOT ANEMEHT COJAEpKaHUs
YCBOEH Ha HEAoCTaTouyHOM ypoBHe: 12% (c yuérom Bapuanta 328) u 38% (c yuérom
BBINIOJIHEHUSI BceX BapuaHTOB). CienyeT OTMETUTh, YTO B TpYIIE, HE MPEOJOJIEBIINX MOPOT
YCHEIIHOCTH TMOKa3aH HEeAOCTaTO4HbI pe3ynbTaT 0%, B Ipylie oT mopora ycnemHocTd 10 60
6amioB - 50%, B rpynme ot 61 go 80 6amioB HU3KUI pe3ynbTat - 18 %, a B rpymme ot 81 10 100
0ayI0B XOpouIMii mokaszatens - 75%. CienoBaTenabHO, EMEHTHI colepKaHus «3aKOHOMEPHOCTH
WM3MEHEHHSI XMMHMUYECKHX CBOWCTB 3JIEMEHTOB M MX COEAMHEHHM MO MepuoAaM U Ipynmam»
HEJO0CTaTOYHO YCBOEHBI BCEMH TIpyINIaMH Y4YacTHUKOB EI'D, 3a HCKIIOUEHUEM TIPYIIIBI
BBICOKOOAJIIbHUKOB.

B 3aganum Ne 3 OTKphITOro BapuaHTa TpeOOBAJOCh W3 YHCIA YKa3aHHBIX B PNy
3JIEMEHTOB BBIOPATH JIBa 3JIEMEHTA, KOTOPhIE UMEIOT OJUHAKOBYIO Pa3HOCTh MEX]y 3HAUCHUSIMU
VX BBICIIEN U HU3ILIEH CTENeHer okucieHus. [IpenioxkeHHblil nepedyeHb XUMUYECKUX 3JIEMEHTOB:
1) Cr 2) Si 3) Sc 4) O5) N.

YroObl BEpHO pELIUTh JAHHOE 3a/laHue ©0a30BOr0 YpPOBHS CIOXHOCTHU BBIMYCKHUKU
JOJDKHBI 3HAaTh HE TOJIBKO BBICIIME M HU3IINE CTEINEHU OKHUCIIEHMS IPEACTABIECHHBIX B PALY
AJIEMEHTOB, HO U BEPHO PACCUUTATh PA3HOCTh MEXAY 3TUMHU BEJIMYMHAMMU (T.€. I0KA3aTh HABBIKU
AJIEMEHTApPHBIX MaTeMaTH4ecKUX BbluMcieHuit). HecMoTpst Ha TO, 4TO TakoW THUN 3aJaHU
BCTpedancss B COOpHUKax Mo moArotoBke k EI'D MOXHO cka3zaTh, YTO JAaHHBIA DJIEMEHT
COJIEp’KaHUs 10 OTKPbITOMY BapuaHTy Ne 328 ycBOeH Ha HeiocTaToOuyHOM ypoBHE (38%). OniHako
C yuyeToM BCE€X BapuWaHTOB OH YycBoeH xopomo (68%). DieMeHT coaepkaHus
«OneKTpooTpulaTebHOCTh. CTENeHb OKHUCIEHHMS U BaJCHTHOCTh XMMHUYECKHX 3JIEMEHTOBY
HEJIOCTAaTOYHO YCBOEH TOJBKO TPYNIOW HE MPEOAONIEBIINX MHHMMaIbHBIN Oamn (33%
BBITIOJIHCHUS ).

B 3aganuu 4 OTKpBITOrO BapuaHTa TpeOOBajIOCh M3 MEpeuHs BEIIeCTB BBIOpaTh JABa
BEIIECTBA HEMOJIEKYJISIPHOIO CTPOEHHUS, B KOTOPBIX IMPUCYTCTBYET KOBAJIEHTHAs INOJspHAs
xuMudeckas cBs3b. [lepeuens Bemects: 1) xaopun pocdopa (III) 2) Opomua xanbuus 3) HUTpAT
MarHus 4) nepokcun Bojgopoaa 5S) oxcua kpemuus (I1V).

D710 3aAaHue 0a30BOTO YPOBHS CIIOKHOCTH MPU BBINIOJHEHUHU, KOTOPOIO AK3aMEHYeMbIe
JOJDKHBI OBUTM TPOAYKTUBHO TPOYUTATh BOIPOC W TOKa3aTh yMEHHE OTJIMYaTh BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS, OIpPEAeNsATh THUI XHUMHYECKHX CBS3EH
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XUMUYECKUX coennHeHuM. [Ipu 3ToM OHU JOMKHBI ObUIM MOHUMATh, YTO B CIIOXKHBIX BEIECTBAX
MEXIy pa3HbIMH aTOMaMU MOJKET OCYILECTBIISTHCA PA3IUYHBIA THUI CBSI3€Ml. DTOT 3JIEMEHT
COJIepaHUs YCBOGH Ha HeJocTaToyHoM ypoBHe: 38% (c yuérom Bapuanta 328) u 41% (c
y4€TOM BBITIOJIHEHUSI BceX BapuaHTOB). ClieyeT OTMETUTb, UYTO B TpPYyIIax YYaCTHUKOB CO
ciaboit u cpeaneit noaroroBkoi (ot 0 mo 60 GamToB) moka3zaH HEJOCTaTOUHbIN pe3ynbTaT 17%, B
rpynne ot 61 no 80 GamnoB HU3KUH pe3ynbTaT - 36 % u aumb B rpymnme ot 81 qo 100 6amnoB —
100%. CnemoBaTenbHO, 3JeMEHTHI cojepkaHusi «KoBajgeHTHas W MOHHAs XMMHUYECKasi CBS3b.
BemectBa MOJEKYISIPHOTO MW HEMOJIEKYJSPHOIO CTPOEHHUSD» HEAOCTATOYHO YCBOEHBI BCEMH
rpynnamu ydyacTHUKOB EI'D, 3a nckiltoueHrneM rpynibl BHICOKOOAUTLHUKOB.

B 3aganmu 11 OTKpHITOrO BapuaHTa TPeOOBAIOCH W3 IMEpPEYHs BEIIECTB BHIOpATh JABa
BEIIIECTBA, KOTOPBIC SABISAIOTCSA MEXKAY CO00M romosioramu: 1) mponaHainb 2) Gopmanbaerus 3)
OCH3WIIOBBIN ciupT 4) O6eH3anpaerua S) GeHou.

Jns  BepHOro BBINOJHEHUS 3aJaHUsl BBITYCKHUKM JOJDKHBI IOKa3aTh 3HAHUSA
HOMEHKJIATYPhl OPTaHUYECKUX COCAMHEHUW, YMEHHS COCTaBJISTH (POPMYJIbl OPTraHUYECKHUX
BEILIECTB M OMNPENEATh TOMOJIOTH. J[aHHBIM 3JIEMEHT COJEpKaHUs MO OTKPHITOMY BapUaHTy
YCBOEH Ha HEAOCTATOYHOM YPOBHE - 25%, HO C yUETOM BBIIIOJHEHHS BCEX BAPUAHTOB OH YCBOEH
Ha JIONyCTUMOM (cpeaHeM) ypoBHe - 54%. Cienyer OTMETHUTh, YTO B TPYIMIE, HE MIPEOI0IEBIIUX
MOPOT YCHEIIHOCTH MOKa3aH HeA0CTaTOuHbIN pe3ynbTat 0%, B rpyme OT Hopora yCuemHoCTH 10
60 6amoB - 17%, B rpynme ot 61 go 80 GamnoB Beicokuid pe3ynsTaT - 91 %, B rpymnme ot 81 1o
100 6amnoB - 100%. CrnenoBaTenbHO, dJI€MEHTHI cofiep:kanus «Teopust CTpoeHUsT OpraHUYECKUX
COCIMHEHUIN: TOMOJIOTHS M H30MepHs (CTPYKTypHass W TPOCTPAHCTBEHHAs)» HEIOCTATOYHO
YCBOEHBI TPYMION C1a00 MOATrOTOBICHHBIX BHIITYCKHUKOB.

Baok II. Xumnuyeckne peakiiuu ¥ 3aKOHOMEPHOCTH UX NPOTEKAHMS.

K nanHomy 6510Kky ObutH OTHECeHbI 8 3ajanuid. U3 Hux:

- 3a7aHus 6a30BOro ypoBHs cioxkHoctu: 17, 18, 19, 20, 21;

- 33J]JaHUE TTOBBIIIEHHOTO YPOBHS CIIOKHOCTH: 22

- 3aJIaHKs BBICOKOTO YPOBHS clioxHOocTH: 29, 30.

Jannbie Tabmuupl 2-17 CBUAETENBCTBYIOT O AOMYCTHMOM (CpelHeM) YPOBHE OCBOCHHUS
AJIEMEHTOB COJIEpP)KaHMUS BCEX 3aIaHui JaHHOTO OJ10Ka (54,5%), 32 uckIodeHneM 3agaHuit Nel7,
No 18, Tak Kak pemaeMocTb ¢ yUeTOM BceX BapuaHTOB cocTaBisieT 43% u 35% coOTBETCTBEHHO.

PeiTuHr 3aianui:

- 3agaHme 17: cpeHUl NPOLEHT BBINOJHEHHS C y4ETOM BCEX BapuaHTOB — 43%, ypoBEHb
OCBOCHHUSI — HEJOCTAaTOYHBIM (HUXKE CpPEJHEro); CPeIHUM MPOLIEHT BBHIIOJIHEHUS C Y4E€TOM
OTKpbITOro Bapuanta Ne 328 — 25%, ypoBeHb OCBOEHHS — HEIOCTATOUHBIN (HU3KU);

- 3aganue 18: cpeHU MPOLIEHT BHIMOJIHEHUS C YYETOM BCeX BapuaHTOB — 35%, ypOBEHb
OCBOCHHUSI — HEJOCTATOYHBIN (HU3KUIA); CPEAHUIN MPOLEHT BBIMOJHEHUS C YYETOM OTKPBITOTO
BapuaHTa Ne 328 — 25%, ypoBeHb OCBOEHHSI — HEAOCTATOUHBIN (HU3KUI);

- 3aganue 19: cpeHU MPOLIEHT BBHIMOJHEHUS C YYETOM BCEX BapuaHTOB — 76%, YpOBEHb
OCBOCHHUSI — JIOCTATOYHBIM (BBIIIE CPEAHETO); CPEOHUN TPOLEHT BBHITIOJHEHUS C YYeTOM
oTKpbITOro BapuanTta Ne 328 — 88%, ypoBeHb OCBOEHUS — JOCTATOYHBIN (BBICOKHIA);

- 3apanue 20: cpeTHUIA TIPOIIEHT BHITIOJHEHUS C YYETOM BCEX BapUAHTOB — 76%, ypOBEHb
OCBOCHHUSI — JIOCTATOYHBIM (BBIIIE CPEAHETO); CPEOHUN TPOLEHT BBHITIOJHEHUS C YyYeTOM
oTKpbITOro Bapuanta Ne 328 — 62%, ypoBeHb OCBOEHUS — JOCTATOYHBIH (BBILLE CPETHETO);

- 3apaHmne 21: cpelHUI NPOLEHT BHINIOJHEHHUS C YYETOM BCEX BapUaHTOB — 68%, ypoBEHb
OCBOGHHUS — JIOCTaTOYHBIA (BBIIIE CPEIHEro); CPEAHHM NPOLEHT BBIMOJHEHUS C Y4YETOM
oTkpbITOro Bapuanta Ne 328 — 62%, ypoBeHb OCBOEHUS — JOCTATOUYHBIHN (BBIILIE CPETHETO);
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- 3alaHne 22: CPeIHUN MPOLEHT BHIIIOJHEHUS C yYETOM BCEX BapuaHTOB — 54%, ypoBEHb
OCBOEHHUSI — JOCTAaTOYHBIM (CpeAHMil); CPEAHUI IPOLIEHT BBIIOJHEHUS C YYETOM OTKPBITOIO
BapuanTa Ne 328 — 38%, ypoBeHb OCBOEHHMSI — JOMYCTUMBIN (CpeTHUN);

- 3aaHmne 29: cpelHUN MPOLEHT BHIIIOJHEHUS C y4eTOM Bcex BapuaHToB — 30%, ypoBeHb
OCBOCHHUS — JIOMYCTUMBIN (HI)KE CPEAHETO); CPEAHHM MPOIICHT BBHITTOJIHEHUS C YU€TOM OTKPBITOTO
BapuanTta Ne 328 — 25%, ypoBeHb OCBOCHHUS — JAOMYCTUMBIN (HIKE CPETHETO);

- 3apanne 30: cpeHUI MPOLEHT BHIIIOJHEHUS C yYETOM BCEX BapuaHTOB — 54%, ypoBeHb
OCBOGHHUS — JIONYCTUMBIN (CpelHUI); CPEAHHM MPOLEHT BBIMOJHEHUS C YYETOM OTKPBITOTO
BapuanTa Ne 328 — 31%, ypoBeHb OCBOCHHUS — AOMYCTUMBIN (CpeHUN).

N3 Bcex 3aJaHMii TaHHOTO COAEPKATEJHHOr0 0JIOKAa HAM0OJbIINE 3aTPYAHEHUS Y
BbINYCKHUKOB YA O BhI3BaH 3a1aHust Nel7 u Ne 18.

B 3amannu 17 06a30BOro ypoBHSI CIOKHOCTH OTKPBITOTO BapuaHTa HEOOXOAMMO ObLIO
BBIOpATh BCE THUIIBI PEAKIMi, K KOTOPHIM MOKHO OTHECTH B3ammojielictBue Oemoro docdopa c
kuciaopoaoM. llepedeHb THUNOB XMMHUYECKUX peakUuil: 1) OKUCIUTENIbHO-BOCCTAHOBUTEIbHAS
peakmus 2) 3HIOTepMUYECKas peakius 3) reTeporeHHas peakmus 4) HeoOpaTUMas peakmus S)
peaKkuys COeIUHEHMUS.

Boimonnenune  gaHHOro  3ajaHus  TpeOOBaJIO NOHMMAHMS  CYHUIHOCTH  peakUuu
B3auMoJieicTBUsA (dochopa C KHUCIOPOAOM, YMEHMS KiIacCU(PUIMPOBATh PEAKIHH IO BCEM
W3BECTHBIM KJIacCHU(PUKAIUOHHBIM Tpu3HakaM. OTCYTCTBHE BBINICYKa3aHHBIX 3HAHUN M HABBIKOB
MOTJIO CTaTh MPUYUHOM OMIMOOK MPH MOMCKE MPaBUIBHOTO OTBETa. BO3MOKHO, HEYCHEIIHOCTh
BBINIOJIHEHUS 33/J1aHMsI CBsA3aHa C HEBHUMATEJbHBIM IMPOYTEHHUEM U OCMBICIEHHUEM YCIOBHM, a
Takke He0OXOJIMMOCTBIO BBIOOpa BCEX MPaBUIIBHBIX OTBETOB. CpeHMIA MPOIEHT BBHIIOJIHEHUS C
Y4€TOM BCeX BapuaHTOB - 43% (HemocTtaTouyHbll ypoBeHb). HemocTtatounslil (HU3KHUil) ypOBEHb
BBITIOJTHEHUSI JIAaHHOTO 3aJlaHusl TIOKa3aldu Bce Tpynmbl ydacTHHKOB (oT 17% no 36%
BBINIOJIHEHUSI) 3a MCKJIIOYEHMEeM Tpymmbl, HaOpaBmux ot 81 go 100 OamioB — 88%.
CnenoBarenpHO, 3meMeHT coepxkaHus «CKOpoCTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3IMYHBIX
(akTOpOB» AOCTATOYHO YCBOCH TOJBKO IPYIION OTIUYHO MOATOTOBICHHBIX y4yacTHUKOB EI'D.

3aganue Ne 18 ortkpoeiToro Bapuanta Ne 328 tpeGoBasio BeIOpaTh BCe peakUuu, AJs
KOTOPBIX TOBBIIIEHUE JABICHUS NMPUBEAET K YBEIMYEHUIO CKOpPOCTH peakuuu. IIpennoxeHHbIe
peakuuu: 1) B3aumoneiicTBre KpeMHUSI co (PTOpoM 2) THAPUPOBAHHE TpUOJieaTa TIUIepuHa 3)
oOxur cynbdpuga 1uMHKa 4) B3aUMOJICUCTBUE OKCHUJA KPEMHHUS C THIAPOKCHUIAOM HATpus 5)
MOJIyYeHHE METaHOJIa U3 CUHTE3-Ta3a.

[Tpu oTBeTe Ha 3TO 3aJaHME PK3aMEHyeMble JOJDKHBI ObUTM MOKa3aTh 3HaHUS (DaKTOpPOB,
OKa3bIBAIOLMX BIIMSAHME HA CKOPOCTh XHMMHMUYECKOM peakuuu. Bo3M0XHO, HEyCHEenIHOCThb
BBITIOJIHEHUSI 33/IaHMsI CBs3aHA C HEBHUMATENbHBIM MPOYTEHHEM W OCMBICIEHHUEM YCIOBHM, a
TaKkke HeOOXOJUMOCTBIO BBIOOpA BCEX MPABHIBHBIX OTBETOB. CpeHUN MPOIEHT BBIMOJIHEHUS C
Y4€TOM BCEX BapuaHTOB - 35% (HemocTaTouyHbll ypoBeHb). HemoctaTounslil (HU3KUiII) ypPOBEHb
BBITIOJTHEHUS! TAHHOTO 3aJIaHusl MOKa3aly Bce Ipynnbl y4acTHUKOB (0T 0% 110 45% BhINOTHEHMS)
32 UCKIIIOYEHUEM TPYIIIbI CUJIBHO MOATOTOBJIEHHBIX y4acTHHMKOB EI'D, KOTOphIe CIpaBMIIMCH C
3aganremM xopomo (75% BemmonHenus). CnegoBaTenbHO, IEMEHT cojaepxkanus «CKopocTh
peakiyu, €€ 3aBHCHUMOCTh OT pPa3IM4YHBIX (PAKTOPOB» JOCTATOYHO YCBOEH JHUIIb TPYIION
BBICOKOOAJJIbHUKOB.

JlonmycTUMBIA, HO HHU3KUH YPOBEHb DPEIIECHHs BBIMYCKHMKHU IOKa3aJd MPU BBIIOJIHEHUU
3aganus Ne 29 BbICOKOro ypoBHs ClOXHOCTH. B oTkpbiTom Bapuante KMUM B 3amanum 29
HEe0oOX0IMMO OBLIO W3 MPEAJIOKEHHOTO MepeyHsl BhIOpAaTh BELIECTBA M COCTABUTH YpaBHEHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON peakIMu C OOpa30BaHMEM OCaJKa, a TaKKe COCTaBHUTh
JIEKTPOHHBIM OajlaHC, YKa3aThb OKHUCIUTENIb W BOCCTaHOBUTENb. IIpenioKeHHBIN IepedyeHb
BemiecTB: ruapodochar Kamus, Cynb(QHUT Kamblus, IepMaHTaHaT Kalus, XJIOPOBOJIOPOI,
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ruapokcu xkenesa (III), aurpat mapranma (II).

JlanHOoe 3a7aHKe MPOBEPSET AJIEMEHT COJEPKAHUS «OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuMu» M yMEHUE BbIOpaTh M3 NPEAJOKEHHOIO CIMCKAa OKUCIUTENIbh UM BOCCTAHOBUTEID,
HalucaTh YpPaBHEHUE PEAKIMHM MEXAY HUMH, COCTaBUTh 3JEKTPOHHBIM OajaHC U PACCTaBUTH
crexuomeTpuueckue koddduuuentsl. JlaHHOE 3aJaHUE BCerja BBI3BIBACT 3aTPYIHEHUS Y
BBIITYCKHUKOB, TaK Kak TpeOyeT TNIyOOKMX 3HAHMM O CBOMCTBaxX BEIIECTB — OKHUCIHUTENEH U
BEIIECTB - BOCCTAHOBUTENEH 1 O UX IIPEBPALLEHUSAX B 3aBUCUMOCTH OT cpelibl pacTBopa. CpenHuit
6amn ¢ yuerom BapuanTa 328 coctaBui 25%, a ¢ yuétom Bcex BapuantoB 30%. MakcumanbHoe
KoruecTBO 6amioB (2 Oayuia) cMOTaM mody4duTh 29% ydacTHHUKOB, ocTalibHble 71% He cMoriu
BBINIOJIHUTG 3ajaHue. ['pymnma ci1abo moAroTOBIEHHBIX IIKOJBHUKOB HE CIIpaBUIACh C 3aJaHHEM
(0%), rpynma y4yacTHUKOB C YAOBJIETBOPUTEIBHBIM pE3YyJIbTaTOM IIOKa3ajla HU3KHM YpPOBEHb
(8%), rpymnmbl ¢ Xopolleld W OTIMYHOM MOJATOTOBKOM mMokazanu pemtaemMocte 45% u 62%
cooTBeTcTBeHHO. ClenoBaTenbHO, HU3KUN MPOLIEHT BHITIOJHEHUS MOKa3ajia Ipynia y4acTHUKOB
co cinaboi moaAroToBKoi. TunuuHble OIIMOKHU MPU BBIIIOJHEHUH 3TOTO 3a/1aHUSA:

- BBIOOp BEIIECTB, KOTOPHIE HE BCTYMAIOT B OKUCIUTEIHLHO-BOCCTAHOBUTENIBHYIO PEAKIIUIO;

- BBIOOp BEIIECTB, HE YKA3aHHBIX B MIEPEUHE;

- COCTaBJICHbl YPAaBHEHUS KOTOPbIE MPAKTHUECKH HE OCYLIECTBUMBI;

- OIIMOKH B ONIPENICTICHUU U 3aIIUCHU CTETIEHEW OKUCIEHUS (IIyTaloT C 3apsA0M HOHA);

- HETIPaBUJILHO COCTABJICH AJIEKTPOHHBIN OanaHc;

- HETIPaBWJILHO OMPE/IEICHBl OKUCIUTEIh U BOCCTAHOBUTEND (JTMO0 BOOOIIE HE YKa3aHbl);

- HEBEPHO BBICTABJIEHBI UM MPOMYILIEHBI KOA()PUIIMEHTH! B MOJIEKYISIPHOM YPAaBHEHUHU.

3aganme Ne 30 BBICOKOTO YpPOBHSI CIOXHOCTM  ywyacTHUkH EI'D  pemmnun
ynosieTBoputenabHo. B oTkpeitom Bapuante KM B gaHHOM 3amaHuud HEoOXOIuMO ObLIO
BbIOpaTh KHUCIYI0 COJb M BEIIECTBO, PEaKIMsl HOHHOTO OOMEHa MeXAy KOTOPhIMH HeE
COTMPOBOXKIAETCS BUAMMBIMU TMpPU3HAKAMU. 3amucaTh COOTBETCTBYIOIIEE €M MOJEKYJISIPHOE,
MIOJIHOE MOHHOE U COKpall€éHHOE HOHHOE YypaBHeHus. [lpe/iokeHHBI IepedyeHb BELIECTB:
ruapodocdar kanus, CynbGUT Kamblus, IEpMaHTaHaT KaJlKs, XJIOPOBOJOPOI, THAPOKCHU]T Kelle3a
(IIT), autpar mapranua (II).

B KOHTEkcTe 3TOro 3ajaHus NMPOBEPSAETCA IIEMEHT COAEpKaHMUS «DJIEKTPOJIUTUYECKAS
JMCCOLMALNS 3JIEKTPOJIMTOB B BOJIHBIX pacTBopax. CuiibHbIe M ciadble 3JMeKTpOoiuThl. Peakuun
MOHHOrO OOMeHa» B pa3BEpPHYTOM (opme, ymMeHHE NPOTrHO3UPOBATH NPOTEKAHUE PEaAKIIHi
MOHHOIO OOMEHa W COCTaBJ€HHE HUX YpPaBHEHUH B MOJIEKYJISIPHOM M HOHHOM Bujue. Jlns
BbIMoNHeHUs1 3ananHusi 30 Bapuanta 328 HeoOXoaumo ObLIO BbIOpaTh THapodocdar kamus u
COJIsIHYIO KucioTy. [lomaraem, 4ro 3a1anHbli B (GOPMYITUPOBKE 3aJaHUS PEareHT — KUCIasi COJb —
CIOCOOCTBOBAJI POCTY YPOBHS €T0 CII0KHOCTHU, MOCKOJIBKY XUMUYECKHUE CBOMCTBA KHUCIIBIX COJIEH,
B YACTHOCTH WX y4YacTHE B PEaKUUAX HOHHOIO OOMEHa, MaJlo MPEACTAaBIEHBl B IIKOJIBHBIX
yueOHHMKax 1o XuMuH. CpeJHH MPOLIEHT BBIMOJIHEHUS ¢ yueToM BapuanTa 328 coctaBui 31% (c
y4€ToM BceX BapuaHTOB 54%). MakcumanbHOe KonuuecTBO OamioB (2 Oamna) momyuunu 50%
YYaCTHUKOB, 5,3% BbINONHWIM 3afaHue c notepedt 1 Oamn, 44,7% y4acTHUKOB HE CMOIJIU
BBIMIOJIHUTE €ro. ['pymnma He mpeomoneBmux mopor He cmpaBuiachk ¢ 3aganueM (0%). Crabbie
3HaHUS TOKa3aHbl MU B TPyMIe OT mopora ycnemuoctu Ao 60 GammoB - 21%. OcranbHble ABE
rpymisl (61- 80 6ammoB u 8§1-100 6anoB) mokasanu BEICOKMN ypoBeHb perieHus - 86% u 100%
cooTBeTcTBeHHO. (CienoBaTenbHO, HU3KUN YPOBEHD BBHITIOJTHEHUS STOTO 3aJaHHs TOKa3aiu ciabo
nojrotosiaeHHbIe yyacTHUKU EI'D. Tunuynsie ommOku:

- BBIOOp BEIIECTB, KOTOPbIE HE BCTYIMAIOT B PEAKIIMIO HOHHOTO OOMEHa;

- BBIOOp BEIIECTB, HE YKAa3aHHBIX B IEPEUHE;

- HEBEPHO COCTABJICHBI (DOPMYIIBI BEIIECTB;

- IPUBEJIEHA PEaKIIMsl, HECOOTBETCTBYIOIIAs YKa3aHHBIM B YCIIOBUU ITPU3HAKAM;
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- OTCYTCTBHE WJIM HEBEPHOE 0003HAUYECHUE 3aps]I0B HOHOB;

- Ipo0eJIbl 3HAHUM O CITA0BIX U CHIIBHBIX AJEKTPOIUTAX;

- HEBEPHO paccTaBjeHbl KOA((PUIIMEHTHI B yPaBHEHUSX;

- HE COKpaIlleHbl K0O3()PUIUEHTHI B COKpPAILIECHHOM HOHHOM YpaBHEHUHU.

baok I11. Heoprannuyeckue BemecTna.

K nanHomy 650Ky ObUTH OTHECEeHBI 6 3ananuid. U3 Hux:

- 3a/1aHEe 0a30BOr0 YPOBHS CIIOKHOCTH: 5;

- 3aJIaHKs TIOBBILIEHHOTO YPOBHS CIOXKHOCTHU: 6, 7, 8, 9;

- 33/1aHHU€ BBICOKOTO YPOBHS CIIOKHOCTH: 31.

Jlannbie TaOmuipl 2-17 CBUAETENBCTBYIOT O JAOIYCTHMOM (CpeJHeM) YPOBHE OCBOCHUS
AJIEMEHTOB cojiepkaHusd Onoka «Heopranumueckue BemiecTBa» (CpeHee 3HAUEHUE MPOLEHTA
BBITTOJIHEHUS — 65,5%, 1o BapuaHTy 328 3HauuTeabHO Xyxe — 49,3%).

PelTunr 3amanuii:

- 3aJlaHMe S: CPEHUI IPOLIEHT BBINOJIHEHNS C YYETOM BCEX BapuaHTOB — 68%, ypoBEHb
OCBOGHHUS — JIOCTAaTOYHBIA (BBIIIE CPEIHEr0); CPEAHHM TPOIEHT BBIMOJHEHUS C Y4YETOM
oTkpbIToro Bapuanta Ne 328 — 50%, ypoBeHb OCBOEHUS — IOMYCTUMBIH (CpEAHHI);

- 3aJaHue 6: CpeHUI NPOLICHT BBINOJHEHHS C YYETOM BCEX BapuaHTOB — 84%, ypoBEHb
OCBOEHHUS — JIOCTaTOYHBIM (BBICOKHII); CpEAHUI MPOIEHT BBIOJHEHUS C YYE€TOM OTKPBITOrO
BapuanTta Ne 328 — 75%, ypoBeHb OCBOEHUS — JOCTATOUYHBIN (BBILIE CPETHETO);

- 3aj]aHue 7: CpeHUI TPOIEHT BBHIMOJIHEHHS C YYETOM BceX BapuaHTOB — 58%, ypoBEHb
OCBOEHHUS — JIONYCTUMBIN (CpelHHUM); CPEeAHMM HPOLEHT BBIINOJHEHUS C YYETOM OTKPBITOIO
BapuanTta Ne 328 — 31%, ypoBeHb OCBOEHUS — IOIYCTUMBIH (CpeIHMi);

- 3agaHue 8: cpeiHUIl MPOLICHT BBINOJHEHUS C YYETOM BCEX BapUaHTOB — 69%, ypoBeHb
OCBOEHHUS — JIOCTaTOYHBIA (BBILIE CPEIHEro); CPEAHHM NPOLEHT BBINOJHEHUS C Y4YETOM
oTkpbITOro Bapuanta Ne 328 — 50%, ypoBeHb OCBOEHUS — IOMYCTUMBIH (CpeAHMI);

- 3aJaHue 9: cCpeIHUI NPOLICHT BBINOJHEHUS C YYETOM BCeX BapuaHTOB — 73%, ypoBeHb
OCBOEHHS — JIOCTaTOYHBIA (BBILIE CPEIHEr0); CPEJHUN IPOLEHT BBIIOJHEHUS C YYE€TOM
oTKpbITOro Bapuanta Ne 328 — 62%, ypoBeHb OCBOEHUS — JOCTATOUYHBIHN (BBILLE CPETHETO);

- 3agaHue 31: cpeJHUl NPOLIEHT BBHINOJHEHHS C yUYE€TOM BCeX BapuaHToB — 41%, ypoBeHb
OCBOEHHUSI — JIOIYCTUMBIN (CpeIHHUI); CPEAHMM NIPOLEHT BBINOJHEHUS C YYE€TOM OTKPBITOIO
BapuanTa Ne 328 — 28%, ypoBeHb OCBOCHHMSI — JOIYCTUMBIN (HUXKE CPEHETO).

N3 Bcex 3amanuii cojepkarenbHoro Onoka «HeopraHuueckue BeIECTBa» XYK€ BCETO
BBIIYCKHUKN BBINOJHWIM 3agaHue Ne 31 BBICOKOTO YPOBHSI CIIO)KHOCTH, pEUIMB €ro
YIOBJIETBOPUTEIBHO, HO HAa IOYCTUMOM YPOBHE.

B otkpeitom Bapuante KMM B 3amanun 31 HeoO6xoauMo ObUIO COCTaBUTH YpaBHEHHS
YeThIPEX XUMHUYECKUX PEAKIMil, ONMCAaHHBIX B yclIOBUM 3aj1aHus. [lpeanokeHHoe omucaHue
XUMHYECKNX peakuuii: «lIpocToe BemecTBO, MOJYYEHHOE NPU NMPOKAIWBAHMM CMECH OKCHAA
KpeMHus, yris u pocdara kanblus, mpopearupoBaio ¢ U30bITKOM Xxjopa. [lomydeHHbIi TpOayKT
BHECTM B M30BITOK pacTBOpa ruapokcuaa kanus. Ha oOpa3oBaBimiicst pacTBOp MoJeHCTBOBAIH
THJIPOKCUIOM JHUTHS». OJTO 3aJaHue TpeOOBa0 TMOATBEPIAUTHh B3aUMOCBS3b HEOPTaHUYECKHX
BELIECTB YPaBHEHUSMU XUMHUUYECKUX peakuuid. [y ycrenHoro BBIOJHEHUS HEOOXOIUMO OBLIO
COCTaBUTh YpaBHEHHME peakluu MnoiydeHus ¢ocdopa w3 yris, necka u ¢ocdarta Kanblus,
ypaBHEHHUE B3aumMozeicTBus ¢Gocdopa ¢ XJI0poM MpH HU30BITKE MOCIEAHEr0 ¢ 00pa3zoBaHHEM
xnopuna docdopa (V). 3atrem ypaBHEHHE MIEIOYHOTO TUAPOIH3a 00pa30BaBIIECrOCS XJIOpUAA U
yYpaBHEHHE peaKlUU HOHHOTO OOMeHa Mexay QocdaToM Kaius U TUIPOKCHIIOM JIUTHS C
oOpa3zoBaHueM ocajaka. 3agaHue 31 OTKpPBITOrO BapuaHTa IOJHOCTBIO COOTBETCTBYET
3agBJIEHHOMY YPOBHIO CIIOKHOCTH, a Takke cneruduramun KM ans nposenenust EI'D B 2023
rogy. CpeaHuil MpOLIEHT BBINOJHEHUs 3TOro 3ajnaHus 41% cBUIETENBCTBYET O JOMYCTUMOM

15



YpOBHE 3HAHHUI O B3aMMOCBSI3M HEOPraHWYECKUX BEIIECTB. MaKCHMalIbHOE KOJIMYECTBO OAIIOB
(4 6amna) cMmornu moiay4yuTh 26% ydactHukoB EI'D, 3 6amna monyuwiu 11% BBIMYCKHUKOB, 2
6amna — 5%, 1 6amn — 13% u 45% BBITYCKHUKOB COBCEM HE CHPAaBHIIUCH C 3aaHueM. Crenyet
CKa3aTb, YTO TAKOW pe3yJIbTaT B OOJBLIEH CTENEHM 3acCiIyra BBITYCKHUKOB C BHICOKUM YPOBHEM
noaArotoBku (97% BbINONHEHUsT). BBIMYCKHUKNA ¢ HU3KOM M yIOBIETBOPUTEIBHOM MOATOTOBKOM
MOKa3alii HU3KUM ypoBeHb BbIMONHEHUS - 0% u 5% COOTBETCTBEHHO, BBIMYCKHUKH C XOPOIIEH
MOATOTOBKOM TMOKAa3ajdu YJIOBJICTBOPUTEIBbHBIM pe3yiabTaT — 59%. Takum oOpazom
HEYCIIECIIHOCTh BBIMOJIHEHUS 3TOTO 33/1aHUs BBITYCKHUKAMHU CO CJIa0oil MOATOTOBKOM CBs3aHa C
HU3KUM YpOBHEM YCBOEHUS 3HaHMIl O XMMHMYECKHX CBOMCTBAaX HEOPraHMYECKUX BEIIECTB U
HEJ0CTaTOYHO C(OPMUPOBAHHBIMUA HAaBBIKAMH COCTABJIEHHSI OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKkiuil U peakuuii rupoau3a. Yaiie Ipyrux BCTPEYaIUCh CIEAYIOIINE OUTNOKH:

- HEBEpHO paccTaBjeHbl KO (PUIIMEHTHI;

- IPUBEJICHBI YPAaBHEHUSI HE BCEX YETHIPEX ONMMCAHHBIX PEAKIIUA;

- COCTaBJICHbl YPAaBHEHMsI PEaKUUi ¢ BEUIECTBAMHU O KOTOPHIX HE YIIOMUHAETCS B YCIOBUU
3aanus (Hampumep, BMecTo (ocdara Kaablius ypaBHEHHUE COCTABICHO C PochHIOM KabIus);

- HEBEpHO 3alucaH MPOAYKT B3auMOJEHCTBUs ¢ocdopa ¢ H3OBITKOM Xjopa (BMECTO
xnmopuaa pocdopa (V) Hanucan xiaopun dpochopa (111)).

Baok IV. Opranuyeckue BeniecTna.

K manHomMy 010Ky ObUIH OTHECEHBI 7 3aaHuii. I3 HUX:

- 3a7aHus 6a30BOro YpoBHs cioxkHocTu: 10, 13;

- 3aJTaHMs TTOBBILICHHOTO YPOBHSA clloxHOCTH: 12, 14, 15, 16;

- 3a/1aHH€ BBHICOKOTO YPOBHSI CIIOKHOCTH: 32.

Jlannbie Tabmuiel 2-17 CBUAETENBCTBYIOT O JOIMYCTUMOM (CpeaHeM) YPOBHE OCBOCHUS
AJIEMEHTOB COJIEp KaHUs TaHHOTO OJIoKa (CpeHee 3HaYeHHE MPOIeHTa BhIMmoaHeHus — 54,9%, 1o
Bapuanty 328 — 49,1%).

PelTuHT 321aHUH:

- 3aganue 10: cpeHMII TPOLICHT BHIMIOJIHEHUS C YUETOM BCEX BapUaHTOB — 76%, ypOBEHb
OCBOCHHUSI — JIOCTAaTOYHBIA (BBIIIC CPEIHEr0); CPEJHUN TPOLEHT BBITIOJIHEHUS C YYETOM
oTKpbITOTO BapuaHTa Ne 328 — 75%, ypoBeHb OCBOCHUS — JIOCTATOYHBIH (BBIIIE CPEIHETO);

- 3aaHue 12: cpeHUIl TPOLIEHT BHIMIOJHEHUS C YU€TOM BceX BapuaHToB — 41%, ypoBeHb
OCBOCHHUSI — JIONMYCTUMBIN (CPEIHUIT); CPEIHHI MPOICHT BBIMOJHEHUS C YYETOM OTKPBITOTO
BapuanTa Ne 328 — 12%, ypoBeHb OCBOCHUS — HEIOCTATOYHBIN (HU3KHIA);

- 3agaHue 13: cpeHMIl TPOLIEHT BHINIOJIHEHUS C YUETOM BCeX BapuaHTOB — 62%, ypoBEHb
OCBOCHHUSI — JIOCTaTOYHBIA (BBIIIE CPEIHEr0); CPEJAHUH TPOLEHT BBIIOJIHEHUS C YYETOM
oTkpbITOro Bapuanta Ne 328 — 75%, ypoBeHb OCBOEHUS — JOCTATOUHBIHN (BBILLE CPETHETO);

- 3apaHmMe 14: cpeHUIl IPOLIEHT BBIIIOJIHEHUSI C YUETOM BCEX BapUaHTOB — 45%, ypoBEHb
OCBOCHHUSI — JIONMYCTUMBIN (CpEeIHMIT); CpPEeIHHI IMPOICHT BBIMOIHEHUS C YYETOM OTKPBITOTO
BapuanTa Ne 328 — 25%, ypoBeHb OCBOCHUS — JONYCTUMBIH (HHXKE CPETHETO);

- 3agaHue 15: cpeHMIl TPOLICHT BHIMIOJHEHUS C YYETOM BCEX BapUaHTOB — 59%, ypoBeHb
OCBOCHHUSI — JIONMYCTUMBIN (CpEIHMIT); CpPEeIHHI IMPOICHT BBIMOJHEHUS C YYETOM OTKPBITOTO
BapuaHTta Ne 328 — 81%, ypoBeHb OCBOCHHUS — JOCTATOYHBIHN (BHICOKHIA);

- 3agaHue 16: cpeHMIl TPOLICHT BHITIOJIHEHUS C YYETOM BCEX BapUaHTOB — 57%, ypOBEHb
OCBOEHHUSI — JIONYCTUMBIN (CpEeIHUI); CPEAHHM NPOLEHT BBIINOJHEHUS C YYETOM OTKPBITOrO
BapuanTa Ne 328 — 38%, ypoBeHb OCBOEHHMSI — JOIYCTUMBIN (CpeIHUN);

- 3a1aHMe 32: CpEeIHUI MTPOLICHT BBINIOJIHEHUS C YU€TOM BCeX BapuaHTOB — 44%, ypoBEHb
OCBOEHHS — JOMYCTUMBIIA; CpEHUI MPOLEHT BHIMOJIHEHHS C Y4€TOM OTKPHITOro Bapuanta Ne 328
— 38%, ypoBEHb OCBOEHHUS — AONYCTUMBIN (CpETHUI).

HenocraTouHblii  ypoBeHb OCBOEHHSI 3JJIEMEHTOB  COJIePkKaTeJbHOro  0JioKa
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«Opranudyeckass xumus» ydactHuka EI'D moka3agum npu BbINOJHeHHMHM 3agaHus 12 mo
OTKPBITOMY BAapHAHTYy (B I€JIOM C y4e€TOM BCeX BAPHMAHTOB B PeruoHe JaHHOe 3aJaHHe
BBINIOJIHCHO YA0BJIECTBOPUTEJIBHO).

3apanue 12 otkpsiToro Bapuanta KUM tpebGoBano BeIOpaTh BCE peakiuu, B pe3yiabTare
KOTOpBIX 00pazyeTcsi KapOoHWIbHOE coenuHenue. [IpeanokeHHbIil nepeyeHb peakiiuii:

1) CH3C-C:J-Z-C:-H3 NaOH (Bozn.)

2) C|2GH-GH3 NaOH (Boxm.)

3) CHg-C-CIg NaOH (Boan.)

4) CHggG-Istg NaOH (cnuprt.)

5) CI2CH.CH3 NaOH (cmupr.)

[Ipu 5TOM yCHEmHOCTh MOWCKAa MPaBUIBHOIO OTBETa HANMPAMYIO 3aBUCHUT OT 3HAHUU
CHOCOOOB MOTYYeHUS] KapOOHUIBHBIX COCTMHEHUN, XMMUUYECKUX CBOMCTB TaJlOT€HIIPOU3BOIHBIX
OpPraHMYECKHX COEIUHEHUN (IEJIOYHON TUAPOIN3 M JETUIPOTaJIOTeHUpPOBAaHUE) W YMEHHUU
COCTABJISTh YPABHEHHUSI XUMHYECKUX pPEaKUMM MEXAYy YKa3aHHBIMU BEIIECTBAMU. 3aJlaHHE
MIOJIHOCTHIO COOTBETCTBYET 3asBJICHHOMY YPOBHIO CIIOKHOCTH, a Takke crenupuxamuun KM
st mpoBenenuss EI'D B 2023 roay. CrnenmoBaTenbHO, MOMAJaHUE MAaHHOTO 3aJaHUS B YHCIIO
0a30BBIX 3aJaHUIl MO OTKPHITOMY BapHaHTy C pe3yJdbTaToM BbIONHEHUS Huxke 50%
CBUJETENICTBYET O HEIOCTATOYHOM OCBOEHUHU YacThIO0 BBITYCKHUKOB 3JIEMEHTA COJEp:KaHUS
«OCHOBHBIE CITOCOOBI MOTYYSHHS KUCIOPOICOAEPKAIIUX OPTaHUYECKUX coequHeHui». CiaenyeT
OTMETHUTh, YTO TPYIINA, HE MPEOAOJEBIINX MOPOT YCIEIMIHOCTH HE cipaBuiack ¢ 3aaanuem (0%).
B rpynne ot nopora ycnemnoctu 10 60 0anioB HU3KUN pe3yabTat - 8%, B rpymnmnax ot 61 go 80
6ammoB u oT 81 mo 100 6amnoB — 55% u 100 % coorBeTcTBeHHO. TakuM oOpa3oM, 3JIEMEHTHI
conepkanust «OCHOBHBIE CIIOCOOBI MOTYYEHUSI U XMMHYECKHE CBOWCTBA OPTaHUYECKUX BEIIECTBY
HEJIOCTATOYHO YCBOCHBI TPYMIION C1a00 MOATOTOBIEHHBIX y4acTHUKOB EI'D.

3aganue 32 BBHICOKOIO YPOBHSI CJIIOKHOCTH y4acTHUKHM EI'D pemmnim yaoBIEeTBOPUTEIBHO
(cpenHUil TPOLIEHT BBIMOJIHEHUS OTKPBITOrO BapuaHTa cocTaBui 38%, MO BCeM BapuUaHTaM -
44%).

B otkpsiTom Bapuante KM B 3aganuu 32 Heo0x01uMo ObUIO COCTaBUTh YpaBHEHUS ISATH
XUMHYECKHUX PEAKLUN COTJIACHO MPEICTABIEHHONW CXEME IIPEBPAILICHUMN:

CH: CH. CH, O
= Br, 3 +
s N , KMnO, HO = 0—C-CH;
1 Br :\: 13
0-C—CH;
0

OT10 3a7aHue TPeOOBAIO MOATBEPAUTH B3aUMOCBS3b OPTAaHNUECKHIX BEIIECTB YPAaBHCHHUSIMU
XUMUYECKUX PEaKlMii, MaKCUMallbHBIM Oamn - 5 OamioB. B Bapumante 328 mepBbIil 37eMEHT
OTBETa MpeArojarajl B KaueCTBe MPOJIYKTa MOJYYUTh METHIIUKIOTEKCaH, BO BTOPOM 3JIEMEHTE
oTBeTa OpOMHMpPOBAHMEM HEOOXOAMMO MOJYyYuTh 1-Opom-1l-meTwnmmkiorekcan. 3areMm
JIETUIPOTAIOTCHUPOBAHUEM XJIOPITPOU3BOJHOTO TOJNYYUTh METWIIHKIOTEKCEH. B derBepToM
JJICMEHTE 3alMCaTh PEaKIUI0 MSTKOTO OKHCICHHUS METWIIHMKIOTCKCEHA C 00pa3oBaHUEM
METHIIIMKIIOTeKCaHaroa. M 3areM peaknuio STeprupUKaANUU AWOJa ¢ YKCYCHOW KHCIIOTOM.
CopepxaHue 3aJaHusi TOJTHOCTHIO COOTBETCTBYET BBICOKOMY YPOBHIO CIIOKHOCTH, a TaKKe
cnenupukanun KM mna nposeaenust EI'D B 2023 rogy. PyGex B 15% He cmoria nocTuyb
rpynmna He TMPeoJoJIeBIIMX MUHUMAIbHBIA Oamn. ['pymnma BBIMYCKHHUKOB, CHABUIMX SK3aMEH
ynosieTBopurenbHo (0T 36 mo 60 T.06.) mokaszana HU3KUK ypoBeHb BbImoNHEHHS — 15%.
VY4acTHUKH, CAABIINE 3K3aMEH Ha «XOPOILO» U «OTIMYHO» YCIEIIHO PEelIWIU 3aaHnue Ha 62% u
97% cooTBEeTCTBEHHO. 26,3% y4amiuxcsi, BEIIOJHWIN €ro 6e3 omuook, 5,3% MomycTUIn OmmoKy
B OJHOM ypaBHEHHUH, JBa Oamia motepsuid 7,9% BBITYCKHUKOB, BBINOJHUIIM 3a/laHUE HA JIBa
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O6amna u3 natu — 15,8%, 7,9% BeImycKkHUKOB 3apaboTtanm 1 6ani, cOBCeM HE CIPABUIUCH C
3amanueM - 36,8%. CrenoBaTenbHO, HU3KUN YPOBEHBb BBITIOJIHEHUS 3TOTO 3aJaHUsl MOKa3alu
cnabo moarorosieHHbie yyacTHuku EI'D. [lpu pemenun 3amanusa 32 yamie BCEro JOMYCKalUCh
CJIEIYIOIIHNE OUITUOKHU:

- OTCYTCTBUE YPABHEHUM PEAKIU;

- HEBEPHO COCTaBJIEHBI (DOPMYJIBI BEILIECTB;

- HEBEPHO COCTABJICHHAS PEAKIIMS OKUCICHUS ITUKIIOT€KCEHa;

- ICIIOJIb30BaHKE cXeM BMecTO ypaBHeHuit OBP;

- OIIMOKH B PACCTAHOBKE CTEXHOMETPUUECKUX KOA(D(HUIIUEHTOB.

baok V. Meroabl mo3HaHusi B XMMHHM. XUMHSA M JKH3Hb: JKCIIEPUMEHTAJbHbIE
OCHOBbl XHMMHH, OOIIHEe TMPEACTABJIEHHS O MPOMBINLICHHBIX CHOCO0AaX MOJy4YeHHS
BAaJKHeHIINX BelIeCcTB.

K nmanHomy 6510Ky ObUTH OTHECEHBI 2 3afanus. M3 HuxX:

- 3a71aHue 0a30BOT0 YPOBHS CIOKHOCTHU: 25;

- 33J]JaHUE TTOBBIIIEHHOTO YPOBHS CIIOKHOCTH: 24.

CoryracHO JaHHBIM TaOUIEl 2-17 MOXXHO CKa3aTh O AOMYCTHMOM (CpeaHeM) YpOBHe
BBITIOJTHEHUS 3aJjaHuil JaHHOTO Onoka. CpeHee 3HaUeHHE TIPOLICHTA BHITIOJIHEHUS TI0 PETHOHY —
55%, o Bapuanty 328 — 44%.

PelTunr 3aanuii;

- 3a1aHue 24: cpeHUl NPOLEHT BBINOJHEHHS C yYETOM BCEX BapuaHTOB — 53%, ypoBEHb
OCBOCHHUSI — JIONMYCTUMBIH (CpEIHUM); CPEIHUM MPOILICHT BBIMIOJIHEHUS C YYETOM OTKPBITOTO
BapuanTta Ne 328 — 50%, ypoBeHb OCBOEHUS — JOIYCTUMBIHN (CpeIHMI);

- 3a/1aHMe 25: cpeJHUl NPOLEHT BBHINOJHEHHS C yYETOM BCEX BapuUaHTOB — 57%, ypoBEeHb
OCBOCHHUSI — JIONMYCTUMBIH (CpeIHUI); CPEIHUM TPOILICHT BBIMIOJIHEHUS C YY€TOM OTKPBITOTO
BapuanTa Ne 328 — 38%, ypoBeHb OCBOCHMSI — HEZJOCTATOUHBIHN (HUYKE CPETHETO).

HenocraTtounblii ypoBeHb OCBOEHHSI 3JI€MEHTOB COAEpP:KaTeJbHOro 0Jioka «MeToabl
MO3HAHUS B XUMHH. XMMHUSl M KU3Hb» y4yacTHUKM EI'DJ mokasajum npu BbINOJTHEHUU
3aJaHus 25 MO0 OTKPBHITOMY BApPHAHTY (B LI€JIOM C Y4eTOM BCeX BAapPHAHTOB B pervoHe
JaHHOE 3a/IaHiEe BBIMOJHEHO YA0BJIETBOPUTEIbHO).

B 3aganuu 25 OTKpHITOr0o BapraHTa HEOOXOAMMO OBLIIO YCTAHOBUTH COOTBETCTBUE MEKIY
BELIECTBOM M 00JacThl0 €ro npuMeHeHus. Bewecmeo: A) aunetuneHn b) stunanerat B)
TPUHUTPOTONYOI. Obracmeb npumenenus. 1) B KauecTBE B3PHIBYATOTO BEIIECTBA 2) B KaU€CTBE
pacTBopuTeNs 3) JUIsl Ta30BOM CBAPKU METAIIOB 4) B KAUECTBE KPACUTEIS.

Jannoe 3ananve BbITYCKHUKH YAQO BBINOTHUIM MJIOXO TOJIBKO MO BapuaHTy Ne 328,
MOKa3aB HEJOCTAaTOUHBIA (HM)KE CpeHero) ypoBeHb ocBoeHus — 38%. Bo3MoxHO, HU3KHIA
MPOLICHT BBITIOJIHEHUS JAHHOTO 3aJaHUsl OTKPBITOTO BAapHWAaHTa MOXKHO OOBSCHUTH TEM, 4YTO
BBIITYCKHUKHU, PEIIABIIME JaHHBIM BapHaHT, HEIOCTATOYHO YCBOWJIM DJIIEMEHT COJIepKaHUA
«IIpumeHeHne HW3Y4YEHHBIX OpraHWYECKHX BemiecTB». CleayeT OTMETHTh, YTO B TPyMIeE, HE
MPEOIOJIEBIINX TMOPOT YCIEIIHOCTH TOKa3aH HEeJO0CTaTOYHbIM pesynabTar 17%, B Trpymme oT
MUHUMaJIbHOTO 70 60 0amioB Takxke HeaoCTaTOuHbIM pe3ynbTaTr - 33%. B rpynme ot 61 mo 80
O0amioB pe3ynbTaT BbIe cpenHero - 73%, B rpymnme BbicokoOamwbHMKOB — 100%.
CrnemoBaTenbHO, HEAOCTATOYHO YCBOEH OTOT OJJIEMEHT COJACp)KaHHWS B rpymmne ciaado
MOATOTOBJIEHHBIX yyacTHUKOB EI'D.

Bbaok VI. Pacuérsl mo xumuyeckum ¢popMysiaMm U ypaBHEHUSIM peaKIMid.

K nannomy 6510Ky ObuH OTHECeHbI 6 3ananuil. U3 Hux:

- 3a71aHus1 0A30BOTO YPOBHS CIOXKHOCTH: 26, 27, 28;

- 33/1aHK€ MOBBILIEHHOTO YPOBHS CJI0KHOCTH: 23;

- 3aJJaHMsI BBICOKOTO YPOBHSI CIIOXKHOCTH: 33, 34.
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Jlaanbie Tabmumpl 2-17 CBUAETENBCTBYIOT O AOMYCTHMOM (CpeaHeM) YPOBHE OCBOCHHS
AJIEMEHTOB COJIEp>KaHUs TaHHOTO OJIoKa (CpefHee 3HaueHue MPOIeHTa BIMOIHeHHU — 49,8%, 1o
Bapuanty 328 — 45,2%).

PeiTuHr 3aganuii:

- 3a1aHMe 23: cpeHUl NPOLECHT BBINOJHEHHS C yY€TOM BCEX BapUaHTOB — /8%, ypOBEHb
OCBOGHHUS — JIOCTaTOYHBIA (BBIIIE CPEIHEro0); CPEAHHM TPOIEHT BBIMOJHEHUS C Y4YETOM
oTKpbITOro Bapuanta Ne 328 — 75%, ypoBeHb OCBOEHUS — JOCTATOUYHBIH (BBILLE CPETHETO);

- 3a1aHMe 26: cpeHUI NPOLECHT BBINOJHEHHS C yYETOM BCEX BapUaHTOB — 57%, ypOBEHb
OCBOEHHUSI — JIONYCTUMBIN (CpEOHUI); CPEIHUI IPOLIEHT BBIIIOJIHEHUS C YYETOM OTKPBITOTIO
BapuaHTa Ne 328 — 50%, ypoBeHb OCBOEHHSI — JOMYCTUMBIN (CpeTHUI);

- 3aaHmne 27: cpelHUN MPOLEHT BHIIIOJHEHUS C yYETOM BCEX BapuaHTOB — 73%, ypoBEHb
OCBOGHHUS — JIOCTaTOYHBIA (BBIIIE CPEIHEr0); CPEAHHM MPOLEHT BBIMOJHEHUS C Y4YETOM
oTKpbITOro Bapuanta Ne 328 — 75%, ypoBeHb OCBOEHUS — JOCTATOYHBIH (BBILIE CPEIHETO);

- 3a7aHMe 28: cpeHUl NPOLECHT BBINOJHEHHS C y4E€TOM BCEX BapuaHTOB — 43%, ypoBEHb
OCBOEHHUS — HEJOCTAaTOYHBIM (HMXKE CpPEOHEro); CPEeIHUN MPOLIEHT BBHIMOJIHEHUS C Y4E€TOM
oTkpbIToro Bapuanta Ne 328 — 50%, ypoBeHb OCBOEHUS — IOMYCTUMBIH (CpEAHHI);

- 3aaHMe 33: cpeHUl NPOLECHT BBIIOJHEHHS C y4E€TOM BCEX BapuaHTOB — 31%, ypoBeHb
OCBOEHHUS — JIONYCTUMBIN (CpeIHHUI); CPEAHHM NPOLEHT BBHINOJHEHUS C YYETOM OTKPBITOrO
BapuanTta Ne 328 — 21%, ypoBeHb OCBOEHUS — IOITYCTUMBIN (HUXKE CPEIHETO).

- 3aaHue 34: cpeHUl NPOLEHT BBHINOJHEHHS C yY€TOM BCEX BapuaHTOB — 17%, ypoBeHb
OCBOEHUS — JIONYCTUMBIN (HM)KE CPEAHETO); CPEAHHM MPOLIEHT BBIITOJIHEHUS C YYETOM OTKPBITOrO
BapuanTta Ne 328 — 0%, ypoBE€Hb OCBOEHHUS — HEJOCTATOUHBIN (HU3KUA).

HenocrarouHblii ypoBeHb OCBOEHHUS 3JIEMEHTOB COAEPAKATEIHLHOro 0Jioka «Pacuersl
N0 XUMHYeCKHM (opMyJjaM U ypaBHeHHsIM peakumin» ydyactHukun EI'D mnokazanu npm
BbINOJIHeHUH 3a7aHus Ne 28 (02a30BOro ypoBHAl CJI0KHOCTH) M 3aaaHusi Ne 34 BBICOKOrO
YPOBHS CJI0KHOCTH 110 OTKPBITOMY BapuaHTy 328.

3ananue 28 c 2022 rosa HEMHOTO U3MEHUIIOCH M TPEOYeT ONPEIeIUTh 3HAUCHHE «BBIX0/IA
MPOYKTa PeaKuu» WM «MacCOBOM JOJU MpUMecH». B OTKphITOM BapuaHTe HEOOXOIUMO OBLIO
HaiiTu BbIX0oA OyTaaueHa-1,3 B MpoleHTax OT TEOPETHUYECKH BO3MOKHOTO MPH YCIOBUH, YTO U3
92 r »oranona monyumnu 16,8 1 (H.y.) Oyramumena-1,3. JlaHHOe 3aJaHHWe MOJHOCTHIO
COOTBETCTBYET 0a30BOMY YPOBHIO CJIOKHOCTHU U cnenudukanun KM nns nposenenus EI'D no
xumun B 2023 rony. BeimonHeHue 3amaHus TpeOyeT yMeHHMs peulaTh pacdeTHbIE 3a/Jaud Ha
HaxOoXXJICHHe 0o0BhEMa Tra3a 10 HM3BECTHOM Macce peareHTa ¢ ONpEIeNICHHOW JoJied BBIXO/a
npoaykToB peakiuu. Ilomamanue 3agaHust B YHCIO 0a30BBIX 33JaHUNA C PpE3yJIbTaTOM
BbINOJIHEHUsT HIKe 50% MOKET CBUJIETEIHCTBOBATh O HEJIOCTATOYHOM OCBOCHHMH BBITYCKHUKAMU
areMeHTOB conepkanusi «Pacu€rel maccel BemiecTBa WM 00BbEMa Tra3oB IO H3BECTHOMY
KOJINYECTBY BEIECTBA, Macce MM O0OBEMY OJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMH BEIICCTB.
Pacuérsl maccoBoii winM OOBEMHON 10K BBIXOAA MPOAYKTa pEAKUUU OT TEOPETUUYECKU
BO3MOXHOTO. Pacu€rel MaccoBoW J0JAM (Macchl) XUMHUYECKOTO COEAMHEHHS B CMECH».
Heo0xoauMo OTMETUTH, YTO C 3THM 33JaHUEM CIIPABHIIMCH TOJBKO BBIMTYCKHUKH C XOpOIIEH U
OTJIMYHOM MOArOTOBKOM, pemaeMocTs coctaBuia 64% u 100% coorBercrBeHHo. ['pymnma
YYaCTHUKOB, HE MPEOAOJEBIIMX MHHHUMAJIBHOIO MOpora, He cmpaBuwiach ¢ 3amaHueM (0%
BBITMIOJIHEHNUS1), TPYMNa BBIMYCKHUKOB, HaOpaBmux oT 36 mo 60 OamnoB, mokazana HU3KHUN
ypoBeHb peuierns — 8%. Takum 00pa3oM, HEJOCTATOYHO YCBOEH 3TOT 3JEMEHT COJAEP)KaHHUS B
rpynme ciado MoAroToBIEHHBIX yuacTHUKOB EI'D.

TpaaUIIMOHHO HU3KUK MPOLIEHT BBINOJIHEHUS BBITYCKHUKM TOKa3bIBalOT B 3aJaHUsIX 33,
34 BBICOKOTO YPOBHSI CJIOKHOCTH. 3agaHue 33 Ha yCTAaHOBJIEHUE MOJIEKYJIIPHON U CTPYKTYpPHOI
(bopMynBl OPraHMYECKOTO BEIIECTBA. YCIIOBHUS 3aladyd OTKpbIToro BapuaHTa: «llpm cropanun
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opraHuueckoro Bemectsa A maccoil 4,3 r nonyunnu 4,48 1 yriekucioro rasa (H.y.) u 2,7 T
BoAbl. M3BecTHO, uTO BemecTBO A oOpa3yercs Mpu TUApATAMKU YIIeBOAOpoJa b, KOTopwIii
BCTYIAET B PEAKIUIO C TUAPOKCUAOM nuammuHcepeopa (1) B MossipHOM cOOTHOIIEHHUH 1:2.

Ha ocHOBaHuU JaHHBIX YCIOBHS 3aJa4d HEOOXOAUMO OBLIO:

- YCTaHOBUTH MOJEKYJSIpHYIO (Qopmyny BellecTBa A, MpEACTaBUB BCE HEOOXOAUMBIE
pacd€Thl M yKa3bIBasi €IMHULIBI H3MEPEHHSI HCKOMBIX (PU3UYECKUX BEITHUNH;

- COCTaBHUTb CTPYKTYPHYIO (POpMYITy BELIECTBA A;

- HalMcaTh ypaBHEHUE TUApaTaluu yriesojgopoaa b ¢ o6pasoBanuem BemiecTsa A.

JIisi TOJIHOTO TPaBWJIBHOTO pELIEHUS 3TON 3a7aud HEOOXOJUMO BIIAJIETh HE TOJBKO
YMEHUEM YCTAaHABIUBAaTh MOJIEKYJSIPHYIO (POpMyy BEIIECTB C IOMOULIbIO pacyeTa, HO U
YMEHUEM IPOTHO3UPOBATh CTPOECHHE BELIECTBA IO CBOWcCTBaM W HaobOopoT. B 3amanum 33
OTKPBITOTO BapuaHTa BEUIECTBOM A sBISeTCS OyTaHIWOH (IUALETHII), TaK KaK MOJEKYJsipHas
dbopmyna BemectBa C4HgO,. U oOpasyercss oH mpu ruapaTanuu yrieoaopoja (0yraguuHa),
KOTOPBIH CIOCOOCH BCTYHaTh B PEAKIMIO C THAPOKCHIOM auamuHcepeOpa (l) B MossipHOM
cooTHomeHuu 1:2. CpenHUN MPOILIEHT BBIOJHEHUS 3TOTO 3a/laHus MO BapuaHTy 328 — 21%,
cpenHuil pe3ynbTaT mo peruony - 31% (momyctumbiii ypoBeHb). Pybex B 15% He cmornm
npeogosiets yuactTHuku EI'D co cnaboit moaroroBkoi. I'pymnmna yyacTHUKOB, HaOpaBmux ot 61 110
80 0ayioB, BHINOJHWIA 3TO 3aJaHUE YIOBIECTBOPUTENbHO (42% BBINOJIHEHHS) U TOJIBKO TpyIa
BBICOKOOAJNIBHUKOB TOKa3ajia penaeMocTs 3ananusi — 75% (ypoBeHb BbIlIE cpefHero). Jlumb
18,4% y4yaCTHMKOB CMOTJIM PEIIUThH ATO 3aJaHHe Ha MaKCUMaIbHBIA Oami, 2,7% pemmiu ero ¢
notepeit B 16amn, 28,9% mnorepsinu 2 6amna, octanbubie 50% y4acTHUKOB HE CMOTJH PEIIUTH
3anauy. [Ipu permenun 3amanust 33 yaie BCETO JOMYCKAIUCh CIEAYIOIINE OUTMOKU: OIMIMOKH B
pacuére OpyTTO-QOpMYIbI; HEBEPHO COCTaBJIEHA CTPYKTypHast GopMylia; OUTMOKU B YpaBHEHUU
XUMUYECKON PEaKIMK; OMUOKH B PACCTAHOBKE CTEXUOMETPUUYECKUX KOI(PPHUIIUESHTOB.

Exerogno nns ywyactHukoB EI'D cambIM ClIOXHBIM 3a7aHueM sABiseTcs 3agaHue 34
BBICOKOTO YPOBHS CJIOXKHOCTH, peradbenbHocTh KoToporo U B 2023 roay ocranach HU3KOW H
cocraBuna 17% (nmo otkpeitomy BapuaHty 0%). VYcnoBus 3amaun: «CMmemianua BOAy,
muruapodocdar HaTpus U TUAPOKCHJ HATpuss B MaccoBoM cooTtHouieHuun 4,5:0,9:1
cooTBeTcTBeHHO. K 00pa3oBaBiieMycst pacTBOpy A00aBUIM pacTBOp HUTpara cepedpa. [Ipu atom
nonyunsiv 442 T pacTBOpa, COJIEPKAILETO TOJIBKO OJHO PACTBOPEHHOE BEIIECTBO, MACCOBAs JI0JIsS
KoTtoporo coctaBuna 25%. OmnpenenuTe MacCOBYHO JOJII0 HUTpaTa cepebpa B J00aBIEHHOM
pacTBope».

DTO 3a/JlaHWe TPENCTaBISI0 CO00M KOMIUIEKCHYIO PAacuéTHYIO 3ajady C MPUMEHEHUEM
3HAHWHA, YMEHUH W HaBBIKOB N0 TeMaM «Peaknuu wWOHHOTO oOMeHay», «PacdeTsl Macchl
(konmMyecTBa BEIECTBA) MPOAYKTOB pEAKIUU, €CIM OJHO W3 BEIIECTB JaHO B H30OBITKEY,
«Pacuétel MaccoBO#l oy (Macchl) XUMHUYECKOTO COCTUHEHUSI B cMecH». Perienue TpeboBaio
CaMOCTOSITEJIBHOTO ~ BBIOOpA  HCIIOJIB3YEMBIX BUJOB pacu€ToB (BKIIOYAsh COCTABJICHHE
anreOpanyeckoro ypaBHEHHS), HUX JIOTMYECKOW TIOCIEJOBATEIbHOCTH TMPH  OMNpeeIeHUH
HEeu3BeCTHOM u3nyeckoil BenuunHbl. [laHHOE 3a7aHle TpeOyeT He TOJNBKO TIyOOKHUX 3HAHUM MO
XUMHUU U YMEHUHU pelIaTh PaCUETHBIC 3a/1a4d, HO U BBICOKOM MaTEMaTUYECKOU IrpaMOTHOCTH. [1o
pernoHy Ttosibko yeTblpe ydacTHuka (10,5%) BepHO pemmnu 3amady, aBa ydacTtHuka (5,3%)
notepsun 1 6amn, 3 yenoseka (7,9%) MOAydnIv JUIIb O OJHOMY Oaly, OCTaIbHBIC YUaCTHUKU
(76,3%) ne cmorim peumdth ero. HemoctaTouHbldl (HU3KWI) MPOIEHT BHIMOJHEHUS JAHHOIO
3aJlaHus MOKa3alld Bce Tpymibl yyacTHUKOB EI'D, kpome BBICOKOOAIITLHUKOB, KOTOPBIE CMOTIIH
BBINOJIHUTH 3a7auy Ha 66%. IIpu pemienun 3amanus 34 yaiie BCEro JONMYCKAIUCH CIEAYIOIIUE
OLIMOKHU: OMIMOKK B pacy€re KOJIMYECTBA BEILECTBA; 3alMCaHbl HE BCE YPAaBHEHMS] XMMHUYECKHX
peaKkiuii; HEBEpPHO COCTaBJICHa MaTeMaTU4yecKass CHUCTEMa YpPaBHEHUU MJisi BBIUUCICHUS
KOJIMYECTBA BEIIECTBA; OIIMOKH B YPAaBHCHUHN XMMUYECKON PEaKIMU; COCTABJICHbl YPABHEHHUS, HE
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OTBEYAIOILME YCIOBUAM 33]]a4M; OLIMOKU B pACCTAHOBKE CTEXMOMETPUYECKUX KO3(DPHUIIMEHTOB.

4 PexoMenganmum 1mo moAroTOBKe BBLIMYCKHMKOB 11-X KjaccoB 00pa3oBaTeIbHBIX
opranmzanuii Yykorckoro aBToHoMHoro okpyra k 'MA nmo xumuu 2024 r.

Pesynbratel EI'D - 2023 mo3BoISI0T pEKOMEHI0BATh YUUTEISAM XUMHH 0osiee 3 (HEKTUBHO
HCIIO0JIb30BATh TEXHOJIOTHIO MPOAYKTUBHOTO (CMBICTIOBOTO) UTeHUs1. DOpMUPOBaTh U pa3BUBATH Y
o0ydaeMbIX CIIOCOOHOCTH BBIIETSThH TJIABHYIO MBICIH B TEKCT€ B COOTBETCTBYIOIIEM KOHTEKCTE.
Cucrematudecku oTpadaThiBaTh YMEHHUE MMOMCKA U TIEpepadOTKH MHMOPMALNK, TPeICTaBICHHON
B paznuuHoOi ¢popme (TeKCT, Tabiinila, CXeMa), €€ aHaJIU3 U CUHTE3, CPABHEHHUE U KJIacCU(UKAIHSI.

[Ipyu mnOATrOTOBKE K TOCYAAPCTBEHHOM aTTeCTallud CUCTeMaTH4ecKd (HopMUpOBaTh
MOHATUWHBIN amnmapaT Ha YpPOBHE 3HAHUS W IMOHMMAHMUS BaXKHEUIIMX XUMUYECKHX IOHATHIA,
OCHOBHBIX 3aKOHOB ¥ T€OPUI XMMUH U BaXXHEHIINX BEIIECTB, 1 MATEPHAIOB.

O¢ddexTuBHEN TOTOBUTH BBIMYCKHUKOB K BBIINOJHEHUIO 3adaHus 34, KoTopoe
TPAJAUIIMOHHO TPEJCTABISET COOOM KOMIUIEKCHYI0 KOMOMHHpPOBaHHYIO 3amady. B mepuon
noArotoBku K EI'D-23 pekoMeHayeM Y4YWUTENsIM I0CJI€ PacCMOTPEHHUS U OCBOEHHUS OCHOBHBIX
TUTIOB PAcU€THBIX 3ajlad COCTABIATH M TpeajaraTh ydalluMmcsi KOMOMHHpPOBAHHBIC 3aayu.
Hanpumep, 3aaun Ha Hax0XXJICHHE MACCOBOM JOJIM MPOAYKTOB PEAKIIMA B KOHEYHOM PacTBOPE
KOMOMHHMpPOBaTh C 3aJayaMd Ha D3JIEKTPOJIU3, Ha YAaCTUYHOE pa3lIOKCHHE BEIIeCTB, Ha
METAJUTHYECKYIO TUIACTUHKY, Ha 00pa3oBaHUe CMeCei coJieil, Ha OJIeyM U T.II.

[Tpu odopmienun pemieHust 3agad TpeOOBaTh OT YUYEHHUKOB pasjenia «JlaHo», KOTOpbIi
IIOMOTAeT OCMBICIUTh 3aJlaHUE€ U TpU PEIICHUH HCIOJIb30BaTh BCE JaHHbIE. BaxkHo, mnpu
MpernoJaBaHuu XUMHH (OPMUPOBATh M Pa3BUBATh METANPEIMETHBIE PEe3yIbTaThl OOYyUCHHS
MOCPEICTBOM TaKWX BHJIOB JEHCTBHM KakK YMEHHE XapaKTepHU30BaTh BEIIECTBA U SIBJICHUS,
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB HA OCHOBE OCOOCHHOCTEH WX CTPOCHHS M YYCHUS O
nepuoguuHoctd J[.M. MenneneeBa, ycTaHaBIMBaTh M OOBACHATH MPUYUHHO-CIIEICTBECHHbBIE
CBSI3M. YMETh KJIacCHU(UIMPOBATh BEIIECTBA W TPOIECCHI MO CAMOCTOSITENILHO BHIOpAaHHBIM
KpUTEpHUSM, yYMEHHE IJIAHUPOBATh U HAONIOAATh JKCIEPUMEHT, (PUKCHPOBATH MPOUCIICIIINE
W3MEHEHHUS M CaMOCTOSITENIbHO JeNlaThb BbIBOABbL. (CaMOCTOSITENBHO COCTABISTh aJITOPUTM
pelieHuss MpejaraéMplX €My 3aJaHui, IUJJaHUPOBaTh SKCHEPUMEHT M0 MOATBEPKIACHUIO
TEHETUYECKOM CBSI3M HEOPTaHWYECKUX U OPTaHUYECKUX COCAMHEHUNW M 1O PaCIO3HABAHUIO
BEIIIECTB.

[Ipu mnonroroBke oOydarommxcs kK EID 1mo XuMuum HUCMONB30BaTh CIEAYIOUIUE
WH(OPMAIIMOHHBIE PECYPCHI:

- https://fipi.ru

- https://ege.sdamgia.ru/

- - https://moeobrazovanie.ru/online_test/himiya

- https://obrazovaka.ru/testy/po-himii

- https://ctege-info.turbopages.org/s/ctege.info/ege-po-himii/trenirovochnaya-
rabota-2-statgrad-ege-2020-0t-28-11-19.html

- - https://vk.com/ege100ballov/

PexomMeH1anMu 10 cOBEPIIEHCTBOBAHUIO NPENoJaBaHUsl XUMHUH BCeM 00y4aomuMcs
1. [lns nmoctmwkeHHus oOpa3oBaTeNbHBIX pe3ynbTaToB, npeaycMorpeHHsix PI'OC OO,
YUUTEISAM U NpenojaBaTelsiM XUMUU Ba)KHO OPUEHTHUPOBATH Ipoliecc 00ydeHus:
- Ha (OpPMHUPOBAHUE MOOWJIBHOM CHUCTEMBI TEOPETHMUECKUX 3HAHWM, a Takke YMEHMH,
CBSI3aHHBIX C NMPUMEHEHUEM ATHX 3HAHUU Ui pelieHus yueOHO-II03HABaTEJbHbIX 33]a4, B TOM
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qHCIIe TeX, KOTOPhIe 00ECIIEYNBAIOT BOBIICYCHHE OOYJAIOMIMXCS B MPOOIEMHO-TIOUCKOBBIE BHJIBI
yueOHOM NesTeNbHOCTH;

- Ha TMpPOBEACHUE JEMOHCTPALIMOHHBIX M JA0OPATOPHBIX OIMBITOB, O00ECTIEUUBAIOIIUX
dbopmupoBaHue y OOyYarOUIUXCS 3PUTENBHBIX TNPEACTABICHUN O (QPU3MUECKUX CBOMCTBAX
BEIIECTB, YCIOBHIX U MPHU3HAKAX MPOTEKAHUS XMMHUYECKUX PEaKIUi C X y4acTUEM;

- Ha (GOopMHUpPOBaHME METANPEAMETHBIX YMEHUH, B TOM 4YHCIIE€ OCHOBAaHHBIX Ha
VHUBEPCAIBHBIX YYEOHBIX JEHUCTBUAX; CPEIu HUX JUIsl MPAKTHUKH XWMHAYECKOTO TIO3HAHUS
3HAYUMBIMH SIBIISIIOTCSI Takue JEWCTBUA M yMEHHS, KaK: COCTAaBJICHHE W pealld3alus IIaHa
COOCTBEHHOM JCATEIBLHOCTH, MOCTAHOBKA YyueOHOM 3amaun B ¢opme ydeOHOH mMmpoOjaeMbl Ha
OCHOBE COOTHECEHHMSI M3BECTHOTO M HEU3BECTHOTO, MepeBoj HMHGOpMAIUU U3 OJHOU (OopMbl B
Ipyrylo (M3 TEKCTOBOW B TaOIMYHYyH0O M T.A.), paboTa ¢ KOHTEKCTHOH, W30BITOYHOW U
HeZ0CTaTOuHOM MH(popMalueit (HanpuMep, B YCIOBUM 3a/laHus), CPaBHEHUE U KIacCU(pUKALUS
XUMHYECKIX 0OBEKTOB U UX TPYIII U JIp.;

- Ha (GOpPMHUPOBAHHE WHTEIUICKTYabHBIX YMCHHH, CBS3aHHBIX: C [PUMCHECHHUEM
JIOTUYECKUX METOJIOB MO3HAHUS (aHANU3, CUHTE3 U JIp.), C OCBOCHUEM JIEAYKTHUBHOTO MOAXOAa K
MIOWCKY TMPAaBWJIBHOTO OTBETa HAa OCHOBE aHANM3a YCJIOBHM M TpeOOBaHUU 3a/aHusl, C HIUPOKUM
BHYTPHUIIPEAMETHBIM H MEXKIPEIMETHBIM TIEPEHOCOM 3HAHWW W CIHOCOOOB JCHCTBUM W WX
MIPUMCHCHHSI B TUIIOBBIX W HETUTIOBBIX YUCOHBIX CHTYAIUSX.

2. OO6o3HaueHHbIE TPHOPUTETHl TMPAKTHUKU OOYYEHUS XUMUU B HauOOJNbIIEH Mepe
COOTBETCTBYIOT METOJUYECKUM CHUCTEMaM Pa3BUBAIOLIETO OOYYEHHUS, IIPOM KOTOPBIX SIBIISIOTCS
A€M ¥ TPUHLUNBL TOPOOJIEMHOCTH M HMHTErpalud B OOy4eHHH. OTO OHpenesseT
11e71eco00pa3HOCTh TPHUMEHEHHUS B YCIOBHSIX TaKMX CHCTEM CIEAYIONIETO JTUAAKTHUKO-
METOJIMYECKOTO «KMHCTPYMEHTAPUS»:

MOAXOMbl: CHUCTEMHO-ACATEILHOCTHBIM, WHAYKTHUBHBIN, JIEAYKTUBHBIA, MPOOIEMHBIN,
WHTETPATUBHBIN, HHIUBHIYTbHO-TH(PGEPCHIIMPOBAHHBIN U IP.;

TEXHOJIOTUU: MPOOIEMHOr0 O0yUYeHUs, B TOM YHCIIe HA OCHOBE MEXKIIPEAMETHBIX CBSI3CH,
HCCIIeI0OBATENHCKOTO 00yueHus, mpoekTHoro ooyuenus, STEAM-o0y4enus u np.;

dhopMbI OpraHu3aluy 00yUeHHUs:

ypouHasi paboTa: MPOOJIEMHBIE YPOKH, YPOKHU-WUCCIIEIOBAaHUS, YPOKU-TIPOCKTHI, YPOKU
pelIeHus 3a1a4 u Jip.;

BHeypouHasi pabota: STEAM-npakTuku, TPOEKTHBIE U UCCIIEIOBATEIbCKUE MACTEPCKUE,
nabopaTopHbIC TPAKTUKYMBI U JI.;

MeToAbl 0OydeHus: mpoOjeMHOe H3J0KeHHE (MOHOJIOTHYECKOE, JHaJIOTHYECKOE),
JOTUYECKUE METO/IbI 00ydeHus (CpaBHEHUE, KIACCUPUKAIMS U JIP.), XUMUYECKUN IKCIIEPUMEHT
(IEeMOHCTPAIMOHHBIN, JTA0OPATOPHBIA, MBICICHHBIM, MEXIPEIMETHBIN, PEIICHUE XUMHUYCCKUX
3a/a4 (pacu€THBIX, HKCIIEPUMEHTAIBHBIX, MEKITPEIMETHBIX ), peaTu3aius BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3EH U JIp.;

CpeicTBa 00yUYEHHUs: CUCTeMa y4eOHBIX MPoO0JeM, CHCTeMa XMMUYECKUX 3ajad, 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATISAHOCTH (CXeMa, MOJeNb, TpaduK U T.1.), BHYTPUIPEIMETHBIC H
MEXIPEIMETHBIC CBSI3U, MEXITPEIMETHBIC HATIISAIHBIC TOCOOUS U JP.

3. BaxHO cuHcTEeMaTHYeCKH pa3BUBATh HABBIK CMBICIIOBOTO UTEHUS TNpH paboTe C
uH(popMaIMel JTF0O00r0 THMA, JAaBaTh JUIS PEIICHHS 3aJaHUs PA3IHYHBIX (OPM M THUITOJOTHH
(3amaHusl HA YCTAHOBJICHHE COOTBETCTBUS, HAa YCTAHOBJICHHE TOCIEAOBATEIBLHOCTH, 3aJIaHUS C
KpaTKUM ¥ DPa3BEPHYTHIM OTBETAaMH W T.J.), Ha YCTAHOBJIICHHE M OOBSCHEHHWE TNPUINHHO-
CJIE/ICTBEHHBIX CBSI3€M, HA yMEHHUE IUIAHUPOBATh M HAOMIOAATh SKCIEPUMEHT, (PUKCHUpPOBATH
MIPOUCUIS/IIINE U3MEHEHHSI M CaMOCTOSITENIbHO aHAIU3UPOBAaTh UHPOPMAIUIO U POPMYIUPOBATD
BBIBOJIBI, CAMOCTOSITEIBHO COCTaBIISITh QITOPUTM PEIICHUS MpeIaraéMblX €My 3aJlaHHid,
TUTAHUPOBATh «MBICIIEHHBIN 3KCIIEPUMEHT, MOATBEPKasi TEHETUIECKYIO CBSI3b HEOPTaHUIECKUX
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WIW OPraHWYECKUX COCAVHEHUM, NPAKTUYECKHE 3aJaHUs 110 KAYECTBEHHOMY DPACIO3HABAHUIO
BEILIECTB.

4. B copepkaHUM ypOKa YUUTEISIM HEOOXOIMMO IpelycMaTpuBaTh padoTy ¢ pa3anyHbIMU
THUIIAMU 33JaHUHM, KOPPEIUPYIOIKUX C TUIOBBIMH 3aJaHUSMU HAMOHAIBHBIX MOHUTOPHUHIOBBIX
MpOLEayp OLEHKH KauecTBa OOpa30BaHMs, MEXIYHAPOJIHBIX HMCCIEIOBAHHM OIICHKM KadecTBa
obpazosanus (BIIP, HUKO, 'NA, TIMSS, PISA).

5. Yuutensm npu noarotoBke k EI'D mo xumum HEOOXOAMMO U3y4YUTh HOPMAaTHUBHBIE
MpaBOBbIE JOKYMEHTHI, periiaMeHTupyoomue mnposenenue EID olyuaromuxcs 11 kmaccos
o01reo0pa3oBaTeNIbHBIX ~ YUPEXKIEHUH, crnenuukanuio, KoAuPUKaTop, [IEMOBEPCHIO U
PEKOMEHAALMH 110 OLIEHUBAHMIO PE3YJIBTATOB dK3aMeHa M0 XMMHUHU. O3HAKOMHUTHCS C aHAITU30M
pE3yJIbTATOB MPOBEACHUS SK3aMEHa 10 XUMHUHM 3a NPElbIAYIIME TOJbl, OOpaTUTh BHUMaHUE
yuyaluxcs Ha OCO3HAHHBIM MOJXOJ K BBHIOOPY SK3aMeHa Mo XWMHUHU. [103HAaKOMUTH ydamuxcs,
BBIOpaBIIUX XUMHUIO 11 caaun EID, ¢ permameHTOM MpOBEACHHs] 3K3aMeHa W OJIaHKaMH
orBeTOB. lIpu cocraBieHMM KaJICHIApHO-TEMATUYECKOIO M IOYPOYHOTO IIJIAHUPOBAHUSA
YUUTBHIBATh HEOOXOAMMOCTb BBIJICJICHUSI BPEMEHH [IJIsl TMOBTOPEHHS M 3aKperUieHus: Hambosee
3HAYUMBIX W CJOXHBIX Te€M Yy4eOHOro Kypca «XUMHS» C Y4ETOM aHaliu3a pe3yibTaToB
MIPOBEACHUS YK3aMEHA 110 XMMUU 34 MPEIbIAYIINN TOI.

6. YuuteiBasg nuHaMuKy pe3ynapTatoB EI'D B 2023 romy, yduwTensM W MpemnofaBaTemsMm
XUMHH 11e71ec000pa3HO 00paTUTh 0c000€ BHUMAHUE B Ipoliecce 00y4YeHHs U MPU MOJITOTOBKE K
EI'D nmo xumuu Ha 3aJaHusA, MO KOTOPHIM BBIYCKHUKU IMOKa3aldl HEAOCTATOYHBIM (HU3KHIL)
YPOBEHB BBIIIOJIHEHMUS:

v 3aKOHOMEPHOCTH W3MEHEHMS XMMHUYCCKHX CBOMCTB 3JIEMEHTOB M HUX COCIMHEHHI IO
nepuogaM u rpynmnam. llepuonuueckuit 3axkoH u Ilepuoguueckas cucTeMa XHUMHUUYECKUX
anemenToB [[.1. MenneneeBa. O6mias xapakrepuctuka metauioB IA—IIIA rpynm B cBs3M ¢ ux
nonoxxenuem B llepuommueckoit cucrtemMe xumuueckux dnaemeHToB J[.M. MenneneeBa u
0COOEHHOCTSIMU CTPOEHHUS UX aTOMOB. XapaKTepUCTUKA MEPEXOTHBIX 3JIEMEHTOB —MeH, IIMHKa,
Xpoma, Xkeje3a — [0 UX NOJIOKEeHUI0 B llepuoamyeckoil cucreme XUMUYECKUX aneMeHToB J[. 1.
MenzeneeBa 1 0COOEHHOCTSIM CTpOEHUSI UX atroMoB. O0IIas xapakrepuctuka HemeTaoB [VA—
VIIA rpynn B cBsI3u ¢ UX NosoxkeHueMm B [lepuoandeckoil cuctreMe xumuueckux 3nemeHTon J[.1.
MenzeneeBa 1 0COOEHHOCTSIMH CTPOCHUS UX aTOMOB (3a7aHue 2).

v' Tunsl XUMHYECKOH CBA3H. BelecTBa MOIEKYISIPHOTO ¥ HEMOJIEKYIJIIPHOTO CTPOEHUS.
Tun KpucCTAIIMYECKOW PEMIETKH. 3aBUCHMOCTbh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUSA
(3apanue 4).

v Knaccupukaiuss XMMHUYECKHX PEaKIMii B HEOPraHMYECKOW M OPTaHUYECKOM XUMHHU
(3amanue 17).

v CKOpOCTb peakin, e€ 3aBUCHMOCTb OT Pa3In4HbIX (akTopoB (3a1anue 18).

v Pac4éTel MacCoBOM MM 00BEMHOM JOJIM BBIXO/1a IIPOIYKTA PEAKIIUN OT TEOPETHUECCKH
BO3MOKHOTO. Pacu€Tsl mMaccoBoil a07u (Macchl) XMMHYECKOTO COCIMHEHMS B CMECH (3aJaHue
28).

7. Ilpu moaroroBke k EI'D 2024 roma oOparuTh BHMMaHHE Ha 3aJaHUs, MO KOTOPHIM
BBIIIYCKHUKN TIOKa3aju OTPHULATENbHYI0 JAUHAMHUKY CHUKEHUS KayecTBA BBIIOJIHEHUS 110
cpaBHeHUIO ¢ 2022 rogoMm:

v XapakTepHble XHMHUYECKHE CBOWCTBA YIIICBOJOPOIOB: AalKaHOB, IUKIOAIKAHOB,
aJIKCHOB, JMEHOB, AJIKMHOB, apOMAaTUYECKUX YTIIEBOIOPOAOB (O€H307a M TOMOJOroB OeH3o0Ia,
ctupona). Baxkneimme cmocoObl TonydeHUs yriaeBoaopoaoB. HWouubii (mpaBuio B.B.
MapkoBHUKOBA) M paJuKajibHble MEXaHU3Mbl peaklMil B OpraHudyeckol xumuu (3aganue 14
MOBBILLIEHHOT'O YPOBHSI CJIOKHOCTH |8%).
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v' PeakiiM  OKHMCJIMTEILHO-BOCCTAHOBHMTENbHBIE (3amanre 19 6a3oBOro  ypoBHS
cnoxHocty | 16%)).

v DIIEKTpOJIM3 PaCIIaBOB M PaCTBOPOB (COJIEH, Imenoueii, kuciaoT) (3aganue 20 6a30BOro
YpOBHSI CIOKHOCTH | 5%).

v Tuaponus coneii. Cpeia BOAHBIX PaCTBOPOB: KHCIIAs, HEWTpaIbHasl, IETOYHAs
(3amanue 21 6azoBoro ypoBHs cioxHocTd | 16%).

8. ObecreunBaTh YCBOCHHE XMMUYECKOTO COJEP)KAHHS Ha TMPOJAYKTHBHOM YPOBHE. DTO
3HAYWT, YTO YYAIIHHACS TOJKEH HE TOJBKO 3HATh U MOHUMATh CYIIIHOCTh XUMHYECKUX SBJICHHN U
PEaKIHid, CYINHOCTh XHUMHYECKHUX IPOIECCOB, 3aKOHOB M TEOpUH, HO, TIaBHOE, yMETh HX
OO0BSACHATH. JIJIT 3TOTO B KOHTPOJBHO-MU3MEPHUTEIIBHBIX MaTepuaiax BCEX BHJIOB KOHTPOJS, HE
TOJIBKO UTOTOBOTO, TEMAaTUYECKOTO M TEKYIIETO, HO B (DOPMHUPYIOIIETO, TOJDKHO OBITh HE MEHEE
50% 3amaHuii TPOAYKTHBHOTO YPOBHSI - OOBSICHUTH, OOOCHOBaTh, NMPUBECTH aHAJOTUYHBIC
MIPUMEPBI, CPABHUTbH, TPOBECTH KJIACCU(PUKAIUIO, YCTAHOBUTH TIOCIICIOBATEIBHOCTD U T.I1.

Pexomenganuu no opranu3anuu 1u¢@epeHunpoBaHHOT0 00yYeHNs KOJLHUKOB €
Pa3HbLIMHU YPOBHSAIMU NMPeAMETHOI MOATO0TOBKHU

1. Tlpu dopmupoBanuu yueOHbIX TuiaHoB Ha 10 m 11 kimaccel HEOOXOIUMO YYUTHIBATH
CJIO)KHOCTB Y4EOHOTO MpeaMeTa « XUMHS» U HEBO3MOXKHOCTh MOATOTOBKH BBIMTYCKHUKOB K CAa4e
EI'D mo xumuu Ha ocHOBe m3ydeHHs ydeOHoro npenmera «EctecTBo3Hanuey». st HOCTHKEHUS
0oJjiee BRICOKOM pPe3ylbTaTUBHOCTH BhIMOJIHEHUS 3ananuii EI'D mo xumMuu HeoOX0IuMO U3ydeHHE
mpeaMeTa B KOJIMYECTBE 2-X 4acoB Ha 0a30BOM ypOBHE U HE MeHee 4-X 4acoB Ha MPOPHILHOM
ypOBHE (€CTECTBEHHOHAYUYHBII, XUMUKO-OMOIOTUYECKUN TPODUIIB).

2. Co3gaTh yCNOBUSA, B TOM YHCIE€ U MaTEepUAIbHO-TEXHUYECKHUE, NJIs pealn3aluu
BapuatuBHo "actu OOII nnst comelicTBUsI B JOCTHKEHUU 00pa30BaTEIbHBIX PE3yJbTAaTOB IO
y4eOHOMY MpeaMery «XuMusi». B 4acTHOCTH, [JIsi BBIMYCKHHUKOB NPO(MIBHBIX KJIACCOB,
COTPYJHUYECTBO C HAYYHO-UCCIIEIOBATEIbCKUMH JIA0OPATOPUSIMHU PETHOHA.

3. ThIOTOPCTBO WIKOJI, PETYJISIPHO AEMOHCTPUPYIOIMIUX KaYE€CTBEHHO BBICOKHUE MOKA3aTEIN
pesyapTaTUBHOCTH caaun EI'D, Hajg mkonamMu ¢ HHU3KUMHU pe3yjabTaTaMH, IPE3CHTAIUS
MEJaroruueckoro OMbITA, TPAHCISALMS METOAWK W TPAKTUK TMPENOJIAaBaHUS CIOXKHBIX TEM
LIKOJIBHOTO Kypca XUMUHU.

4. Jlns oOecneueHust peanuzanu Iu(depeHIMpPOBaHHOTO TOAX0Aa K OOYYEHHIO
MOCPECTBOM  y4Y€Ta UWHIUWBUIYAIBHBIX OCOOCGHHOCTEH U TOTpeOHOCTEH 00ydaromuxcs
11e71eco00pa3HO MPEIOCTABIIATh BHIOOP pa3HBIX BUIOB JIEATEIBHOCTH I Oojiee 3PPEeKTUBHOTO
OCBOCHHS MPOTPAMMBbI 00YJAIOIIMMHUCS C PA3HBIM YPOBHEM MOJTOTOBKH. [Ipu 3TOM HEoOX0oaMMO
obecrieunth AUGGHEPEHIIMPOBAHHBIM TOAXO0J HE TOJBKO K HCHBITHIBAIOIIUM TPYIHOCTH B
00y4YeHUHU IIKOJIBHUKAM, HO U K OJIapEHHBIM JICTSIM.

IIpu opranuzaunu o0y4yeHus yCNelHbIX MIKOJbHUKOB, PEKOMEH/IyeTCsl:

- aKTUBHO BOBJICKATh yYAIIUXCS B MPOEKTHYIO U Y4EOHO-TIOUCKOBYIO JIEATEILHOCTD;

- yAensaTh OoJiblliee BHUMaHUE Pa3BUTHIO YMEHUN HAOII0/1aTh, BUICTh U (OPMYITUPOBATH
mpo0JieMy, CTaBUTh BOMPOCHI, IPOBOANTH IKCIIEPUMEHT, JENIaTh BHIBOJIBI, JaBaTh OMpPEICICHUS
TOHSTHSM, OOBSICHSITH, IOKA3bIBATh, 3aIUIIATH CBOU UJICH,

- pa3BUBATh METANPEAMETHBIC YMCHUSI;

-popMupOBaTh y Yy4alIUXCS yHHBEpPCaldbHbIC YydeOHBIC JCHCTBHUS: YCTaHABIMBATh
MPUYMHHO-CIICICTBEHHBIE CBA3U (MEX]y MOJOKEHHEM 3yieMeHTOB B llepumoanueckoil cucreme
XUMHYECKHX 3JIEMEHTOB U CBOMCTBAMM aTOMOB, IMPOCTHIX BEUIECTB U XapaKTEPOM 00pa3zyeMbIX
UMHU COCJIMHEHMI, MEXIYy IMOJOKEHHEM MeTajula B sy HampsDKeHHM M ero aKTHMBHOCTBIO,
MEXIy SJEKTPOHHON KOH(UTypalueid U CTENEeHbI0 OKUCICHUS, MEXIY COCTAaBOM CTPOCHHEM U
CBOMCTBaMH BEIIECTBA);
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- HAyYUTh aHAJIU3UPOBATH MPEATOKEHHBIE (POPMYIIBI IO COCTAaBY (MCXOTHBIC BEIIECTBA U
IPOAYKTBl PEAKIMH), INOHMMAThb HX B3aUMOCBS3b W TpaHUIBl NPUMEHEHHs, OLICHUBATh
BO3MOXXHOCTb IPOTEKAaHUS peakUui, YCTAHABIMBATH COOTBETCTBUE MEXKAY Ha3BaHUEM,
dhopmyIoit u cCBONCTBAMU;

- oTpabareiBaTh € OOYYalOIIMMHUCSA pELICHHE MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJaHHM,
HaIIPABJICHHBIX Ha YMEHHUE UCIIOJIb30BaTh IIOJYUYECHHBIE 3HAHUS B IOBCEHEBHON KU3HU.

IIpn opranmsanmu oOydeHHMs ¢Ja00yCHEeBAIINX IIKOJIbHMKOB, PEKOMEHIYeTCs
NPHUIEPKUBATHCS CJIeYI0Iero aJropurMa padorsl:

- BbISBJICHUE JIe(DUIUTOB W CO3JlaHHE WHIUBUAYaJIbHOM 00pa3oBaTeNbHOW TpPaeKTOPUU
(mporpamMMmBsl) /Ui UX JIMKBUJALMH Y C1a00yCIEBAIOIINX YUEHUKOB;

- CO3JIaHUE YCIIOBUHM JJI YCHEIIHOIO MPOJBHKEHUS YYaIUXCs MO0 JAaHHOW TPAaeKTOpPUH B
YPOUHOH M BHEYPOUHOH AEATEIBHOCTH U ITIOCTOSHHOE OTCIIEKMBAHUE PE3YJIbTATOB;

- HCIIOJIb30BaHUE MEJAAarorM4eCcKUX TEXHOJOTUH U METOJOB OOY4YEeHMs: JIMYHOCTHO-
OpPUEHTUPOBAHHBIN MOJIXOJ, UTPOBBIE MPUEMBI U PA3HOYPOBHEBYIO AU(PPEPEHIHALNIO HA BCEX
JTanax ypoka;

- orOOp y4yeOHBIX MaTepuaJoB Ui HMHIMBUAYAIbHBIX MapUIpyTOB M JJs
CUCTEMAaTHYECKOI0 MOBTOPEHUS paHee U3YYEHHOI0 MaTepuaja ¢ MOCIEIyIOINM MOHUTOPUHIOM
MIPOMEKYTOUHBIX U UTOTOBBIX PE3YJIHTATOB JOCTUKEHUM;

- OpraHu3anus VMHIUBUAYaJIbHO-TPYIIIIOBOU paboThI C IIPUMEHEHHEM
i QepeHIMpOBaHHbIX TPEHUPOBOYHBIX 3aJaHWM, HWHBApUAHTHBIX MPAKTHUYECKUX padoT,
TBOpUYECKHUX paboT (10 BBIOODY);

- HCIOJIb30BaHUE pE3yJbTaTOB OICHUBAHUSA PabOTHI A PAa3BUTHS KOMMYHHKaTHBHOMN
KoMmneTeHuu oOyuatomierocs. IloBropeHue maTepuana, CBS3aHHOTO C  JOMYILIEHHBIMU
OLLIMOKaMHU.

PexomMenanuu no remaM 1Jist 00Cyk/1eHHs / 0OMEHa ONBITOM HA METOANYECKUX
00beIMHEHNSAX yYUTeIel-NPeIMeTHUKOB

1. Pexomenaanuum TthOTOpaM U yuuteasiMm xuMuum B ATE YykoTCcKOro aBTOHOMHOIO
oKpyra:

- CucremaTM4ecku MNPOBOJWTH MYHUIMNAIbHBIH MOHMTOPHUHI YpPOBHS YCBOECHMS
AJIEMEHTOB COJEPIKaHMsI Ha BCEX JTamax U3ydeHHs XUMHH. lIpu 3TOM mcnons30BaTh 3aaHusd,
KOTOpbIE COOTBETCTBYIOT KonupukaTopy u cneunduxanuu OI'D u EI'D.

- YCWIuTh TBHIOTOPCKYIO JESATENBHOCTh B MyHUIMMNanuterax, ocobeHHo B ATE,
MoKa3aBIIMX HU3KUH pe3ynbrar EI'D-2023.

- Ilenaroram ¢ OOJBIIMM MENArOTHYECKUM CTAKEM OKa3bIBaTh METOJIUYECKYIO MOMOIIb
MOJIOIBIM YUUTENSIM.

- OpranuzoBaTh OOMEH OIIBITOM MEXIY MYHHIMIIAJIUTETaMH, MOKa3aBIIUMHU BBICOKUI
pe3yabpTaT C OTCTAIIMMUA MYHULIIUTAIIUTETAMM.

- PaciupsTh ecrecTBeHHO-Hay4yHOE NMPOGUIBLHOE 00YUeHHE XUMUHU.

-IIpn mIaHWPOBAaHWU U TMPOBENEHUM 3aHATUHN IMOJIB30BATHCS KOAM(PUKATOPOM 3JIEMEHTOB
conepxkanus u cnierudukarnueit KUM EI'D-2024.

- B nepuoa noarorosku k EI'3-2024 Heobxoaumo B ypouHOe (M BO BHEYPOUHOE) BpeMs
MPOBOJUTH YPOKU-PEPIIEKCHH TIO 3aKPEIUICHHUIO, YIIIYOJICHHI0 W O00OOIIEHWI0 3HAHWHA T10
BaXHEWINM paszzenam xumuu. [Ipu 3Tom ocoboe BHuMaHue obpatuth Ha Borpocsl KM EI'D,
IPECTaBIsIEMBbIX B HOBOM (popmare. TemaTuka Takux 3aHATUH IO OOOOILEHUIO U YIiIyOJIEHUIO
3HAaHUHN JOJDKHA TPEIBAPUTENBHO OOCYXIAThCsl Ha METOJUYECKUX OOBEIUHEHUAX YUHUTeNei-
IIPEAMETHUKOB C YY4aCTHEM H 10 PYKOBOJICTBOM ThIOTOPOB.
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2. PexoMenayemasi TeMaTHKa sl O00CY:KIeHHUSI Ha IIKOJIbHBIX MeTOAHYECKHX
00beIMHEHMSIX U VISl IPOBeleHU S 3aHATHH-Pe(IeKCUn:

v 3aKOHOMEPHOCTH U3MEHEHHS] XUMHUYECKUX CBOMICTB AJIIEMEHTOB M MX COCAMHEHUMH
no mepuogaM W rpynnam. llepmonmueckuii 3akoH u Ilepuoanyeckas CHCTEMAa XUMHYECKHX
anemenToB JI.M. MenneneeBa. O0mas xapakrepuctuka mMetaiwioB [IA—IIIA rpymm, mnepexoaHbIx
2JIEMEHTOB (MenM, ITMHKa, Xpoma, >kene3a) W HemeTawioB IVA—VIIA rpynmm B cBA3u ¢ uX
nonoxkenuem B llepmommueckoit cucreme xumuuyeckux dnaemeHToB J[.MI. MenneneeBa u
0COOCHHOCTSIMU CTPOCHHUS UX aTOMOB.

v Tunsl XuMHUECKOH CBsA3M. BelectBa MOJIEKYJISPHOIO U HEMOJIEKYJISIPHOTO
cTpoeHus. Tun KpUCTAIUIMUECKON PEIIETKH. 3aBUCMMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS.

v Knaccudukanms XuMHUuecKux peakiuii B HEOpraHMYeCKOM U OpraHndeckoi XUMUH.

v CKOpoCTh peakium, e€ 3aBUCUMOCTb OT PA3JIMYHBIX (DAaKTOPOB.

v Pacuéter MaccoBoii wiM OOBEMHOM [OJIM BBIXOJA MPOAYKTAa PEAKUUU OT

TEOPETHUUECKH BO3MOXKHOTO. Pacu€rsl MaccoBOM A0iM (Macchl) XMMHUYECKOTO COEIMHEHUS B
CMECH.

v XapakTepHble XHMUYECKHME CBOWCTBA YIVIEBOJOPOAOB. Baxkneilmme crnocoObl
NoJiyueHus yrieBojopoaoB. HMouublii (mpaBuno B.B. MapkoBHHKOBa) U paJuKalbHbIE
MEXaHW3MBbl pEAaKIIM B OPraHN4eCKON XUMHUU.

v Peakiiuu OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC.
v DNEKTPOIN3 pacIiaBOB U PaCTBOPOB (COJIEH, MIeI0YeH, KUCIIOT).
v I'unponus coneit. Cpena BOJHBIX PACTBOPOB: KUCHasl, HEUTpaJIbHAS, IEIOYHAS.

3. PexoMeHayercsi 00Cy:KIeHHE CJAEIYIOIIMX TeM HAa 3aceJaHUsiX PeruoHaJIbLHOI0
METOAN4€eCKOro 00beINHEeHNS:

- AKTyaJbHBIE BONPOCHI METOAWUKH TMpENofaBaHUs XUMHUM U JOCTHXKCHUS
00pa30BaTeNbHBIX PE3YIbTATOB M0 MPEAMETY B YCiIoBHsIX 00HOBIEeHHBIX DI'OC.

- [IponeneBTHUECKUI KypC: UTO MOKHO YCIIETh 3apaHee?

- CoBpeMeHHBIE MPUEMBbl U TMEIarornuecKre MPaKTUKHU MPHU MOJATOTOBKE IIKOJIBHUKOB K
'MA.

- @opMBI 1 METOJIBI PAOOTHI C OJIAPEHHBIMH JIETHMHU.

- OCHOBHBIE HAMPaBJICHUS PAOOTHI CO CIA00YCTEBAIOIUMH 00 YIArOITUMUCS.

- Ucnonb3oBanue pazHooOpa3HbIX (GOPM U METOJIOB OOyUEHHUS TTPU TTOATOTOBKE yUaITUXCS
k TUA.

- [Ipuembl 1 METO/IBI AKTUBU3AIINH ITO3HABATEIILHOMN IEITETLHOCTH Ha YPOKaX XUMUHU.

- Ilpumenenune 5¢QGEKTUBHBIX METOJ0B, METOJAMK M TEXHOJOTHH, MPeAnoiaraloimnx
OpPTraHHU3AIUIO TPAKTUKO-OPUEHTUPOBAHHOTO OOYUCHHUS 110 XUMHUH.

- CoBepllIEHCTBOBAaHUE METOJUKH MPENOoJAaBaHUs XHUMHUU C YYETOM HCIOJIb30BaHUs
U (PPOBBIX peCypCoB.
4, PeKOMeHI[aIII/II/I M0 BO3MOXKHBIM HaNpaBJCHUAM MNOBbLINICHUSA KBa.J'II/I(l)I/IKaI[I/II/I paﬁﬂTHI/IKOB
o0pa3oBaHusl VIl BKJIIOYEHHS B PErHOHAJBHYIO JOPOKHYI0 KAPTy IO Pa3sBUTHIO PerHOHAJIBHOM
cHCTeMBbI 00pa3oBaHMs

I. Mepbl aapecHOM MOMOIIM YYHUTENIAM XHUMHUU T[I0 YCTPAHEHHUIO BBISABICHHBIX
WHIUBUAYaTbHBIX MPOo(ecCHOHANBHBIX (TPEIMETHBIX W METOJWYECKHUX) 3aTpyJHEHUH, B TOM
qiuclie 4yepes:

- pa3paboTKy W peanHn3alyio WHAUBUIYAIHBHOTO O00pa30BaTENBLHOIO MapiipyTa Ha 0asze
LIEHTpa HEMPEPHIBHOTO NOBBINIeHUs podeccruonanbHoro mactepctsa ('AY JIIIO UNPOulIK);

- 00y4yeHHe Ha Kypcax MOBBIIICHUS KBATH(PUKALIUH.
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2. Pacnpoctpanenue 3(PGEKTUBHOTO ONbITAa Yy4yuTelei, oOydaroumecs KOTOPBIX
J€MOHCTPUPYIOT CTAOMIIBHO BBICOKHE pe3ynbTarhl EI'D mo xumuu.

3.CereBoe B3aMMOJEHCTBHE OOpPA30BATEIBHBIX OpPraHU3alUil pEeruoHa B MOATOTOBKE
oOyuatomuxcs k EI'D mo xumumu.

27



Cnucok HCnoJib30BAHHBIX HCTOYHUKOB

1. EI'D mo xumuu: N1eMOHCTPalMOHHBIA BapuaHT, Kojaupukatop, cnenudpukanus. (Pexum
noctyna: https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-4).

2. Mertoandeckre peKOMEHAAMK OOYyYarolmMMCsl 10 OpTaHu3ali WHIUBUIYaJTbHOM
noarotoBku Kk EI'D. Xumus / 1.1O. lobpotun. — M: ®T'BHY ®UIIN, 2023 r. — 15 ¢.

3. Metogudeckue peKOMEHMAMH Ui YYHUTEJEH, TOJATOTOBJICHHBIE HAa OCHOBE aHAIM3a
TUIUYHBIX OmMO0K yyacTHHKOB EI'D 2023 roga mo xumuw. / JI. 10. Jloopotun, E.H. 3ens, M.T.
Cuatuna. — M: ®I'bHY ©UIIN, 2023 r. — 36 c.

4. CraTHCTUKO-aHATUTHYECKUH oTdeT mo pesynbratam EI'D mo xumumm 2023 1. / WU.P.
labunynnmuna, I.3. BaiitbabaeBa. — Araneips: JJIOuH YAO / TAY JAI10 UMPOwuIIK, 2023 r. — 92
C.

PeKOMeHI[yeMBle HCTOYHUKH

1. BuneokoHncynbranuu pa3paboTYNKOB KM EID. (Pexxum JIocTyna:
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege).

2. Meroaudeckre PEeKOMEHIANNN JIJISl YYUTEIEH MO MPEMoJaBaHuI0 YU4EOHBIX MPEIMETOB B
00pa30BaTEeNIbHBIX OpPTraHU3alMUSAX C BBICOKOM JoJie OOydalomuxcsi ¢ pHUCKaMU y4eOHOU
HeycnemHoctn. Xumus. / A.A. Kasepuna, M.I'. CHactuna. . — M: ®I'BHY ®UIIH, 2020 r. — 35
C.

3. Metoauyeckue marepuansl s npeaceaareneii u wienoB PIIK mo nmpoBepke BhITIOTHEHUS
3amaHuii ¢ pa3BepHyThIM oTBeToM EI'D 2022. Xumusa. / JI.FO. Ho6porun, E.H. 3ens, M.T.
Cuaruna — ®I'BHY ®UIIAU, 2023 r. — 36 c. (Pexum nocryma: https://cmkosakha.ru/wp-
content/uploads/2023/10/hi_mr_2023.pdf ).

4. Hasuratop camocrtositenpHol moarotoBku k EI'D mo xumum. (Pexxum poctymna:
https://fipi.ru/navigator-podgotovki/navigator-ege#hi).

5. OTKpBITHIN OaHK 3aJaHui EI'D o XUMHH. (Pexum JIOCTyIa:
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-4).

6.  YHuBepcalbHBII KoAU(pUKATOP pacrpeaeseHHbIX o KJlaccam
MPOBEPSIEMBIX TPEOOBAHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOW MPOTPAMMBbI
cpenHero oduiero oopa3zoBaHus U 31aeMeHTOB coaepxkanus no xumun. PI'BHY OUIIN. (Pexum
noctyna: https:/fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-4).

28


https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege
https://fipi.ru/navigator-podgotovki/navigator-ege#hi
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-4
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-4

