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Crnenuduxanus
KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPUAJIOB
17151 mpoBeaeHus B 2023 roay eIMHOr0 rocy1apcTBEHHOI0 IK3aMeHa
no XUMHU

1. Ha3HaueHHe KOHTPO/IBHBIX H3MepHTeJbHbIX MaTepuajos (KUM) EI'D

Enuneiii rocynapctBenHblil dk3amed (EI'D) mpencrapisier coboit dopmy
roCy/IapCTBEHHOIl HUTOTrOBOM arTecTanyy, MPOBOAMMOM B IIENAX OIpereleHus
COOTBETCTBHSl  PE3yJbTAaTOB OCBOCHHS  OOy4alOIUMHCS  00pa30oBaTeNbHBIX
[POrpaMM CpeAHEero oO0Iero oOpa30BaHUS COOTBETCTBYIOIIUM TPeOOBaHUIM
(enepanbHOro ToCyJapCTBEHHOTO 00pa3oBaTeIbHOrO cTaHAapra. I yKa3aHHBIX
Hesieil  MCHoJib3YIOTCS KOHTPOJbHBIE uU3MeputenbHble Marepuansl  (KHM),
MpEeCTaBIISAONINE CO00H KOMILIEKCHI 3aJaHUi CTaHIapPTU3UPOBAHHON (OPMBL.

EI'D mpoBoautcsa B cooTBeTcTBHM ¢ DenepanbHbIM 3akoHOM 0T 29.12.2012
Ne 273-®3 «O6 obpaszoBanuun B Poccuiickoit ®enepauun» u [Topsakom
MPOBENEHU TOCYJapCTBEHHONW WTOTOBOM arTecTai 10 00pa30BaTelIbHBIM
nporpaMMaM  CpemHero oOmero o0pa3oBaHHS, YTBEP)KASHHBIM IPUKA30M
Munnpocsemenuss Poccun u PocobpHangsopa ot 07.11.2018 Ne 190/1512
(3apeructpupoan Muntocrom Poccun 10.12.2018 Ne 52952).

2. lokyMeHTbI, onipeAeasiiomme conep:xkanue KUM EI'D

Conepxanue KHMM EI'D onpenensiercss Ha OCHOBE (heaepaabHOrO
TOCYTapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPEeaHEro o0IIero oopa3oBaHus
(®r'oC) (nmpuxa3z MunucrepcTBa obpasoBanus U Hayku Poccuiickoit denepanuu
or 17.05.2012 Ne 413 ¢ u3MeHeHHsAMHU, BHECEHHBIMH IpUKazaMu MuHHCTEpCTBa
obOpazoBanuss u Hayku Poccuiickoii @eneparmu ot 29.12.2014  Ne 1645,
or 31.12.2015 Ne 1578, 0129.06.2017 Ne 613, mnpukazamu MuHHCTEpCTBA
npocBenienus Poccuiickoit ®enepaunun ot 24.09.2020 Ne 519, ot 11.12.2020
Ne 712) ¢ yuérom mpuMepHOH OCHOBHOM 0Opa30BaTEebHON MPOrpaMMbl CPEIHETO
obmero oOpasoBaHus (omoOpeHa  pemeHueM  (eaepanbHOro  yueOHoO-
METOANYECKOr0 00BbEIMHEHUS 110 001ieMy oOpa3oBaHuto (porokoin ot 28.06.2016
Ne 2/163)).

OOecrieueHa  IPEEMCTBEHHOCTb  Mexay — noioxeHusmu — OI'OC
U (emepanbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO O00pa30BaTENLHOTO CTaHAApTa
cpennero (moyHoro) obuiero oopaszopanus (mpuka3 MunoOpazoBanus Poccuiickoit
Oeneparmu ot 05.03.2004 Ne 1089 «O06 yrBepkaeHun (heaepaabHOro KOMIIOHEHTa
TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB HAYaJIbHOTO OOIIET0, OCHOBHOTO
obmero u cpemHero (MOdHOTO) oOMmEro oO0pa3oBaHUS) C H3MEHEHHSIMH,
BHECEHHBIMHM TIpHKazaMM MuHucrepcrsa o0Opa3zoBaHMs M Hayku Poccuiickoif
Deneparn ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427,
ot 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, ot 31.01.2012 Ne 69, ot 23.06.2015
Ne 609, ot 07.06.2017 Ne 506).
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3. IToaxoas! k 0TOOPY conep:kanus, pa3padorke cTpykTypsi KUM EI'D

Bxmouénnsle B KMM  EI'D  3amaHust  BBIABISIIOT — JOCTHDKEHHUE
METalpeMETHBIX W MPEIMETHBIX  pe3yJbTaTOB  OCBOCHHUS  OCHOBHOM
o0Opa3oBaTenbHOI IporpaMMbl cpeaHero odmiero odpasoBanus. [Ipu BeImoIHEHNH
3aJaHui, [OMUMO TIPEAMETHBIX 3HAHUM, YMEHHUH, HaBBIKOB U CIOCO00B
TI03HABATEIBHON NIESTENIFHOCTH, BOCTPEOOBAHBI TaK)Ke YHHBEPCAJIbHBIE yueOHbIE
[O3HaBaTeJIbHbIE, KOMMYHHUKAaTHBHbIE U PperyJIiTHBHbIE (CaMOOpraHM3aALM
U CaMOKOHTPOJIb) ICHCTBHSI.

Ot6op conepxanus 3amanuit KM g nposenenus EID mo xumuwm
B 2023 1. B LIeJIOM OCYIIECTBIISIIOT C COXPAaHEHHEM YCTAHOBOK, HA OCHOBE KOTOPBIX
(hopMUPOBANNCH HK3aMEHALMOHHBIE MOJENIH MNpeAbIIymux jeT. B ducie stux
YCTaHOBOK HauOojiee BaXHBIMH C METOAWYECKOM TOYKHM 3PEHUs SBISIOTCS
CllelyIoLIne.

KUM opuenTupoBansl Ha TPOBEPKY YCBOEHHS CHCTEMBI 3HAHUH W YMEHU,
(hopMUpOBaHHE KOTOPBIX MPEAYCMOTPEHO NEHUCTBYIONIMMH MNpPOrpaMMaMH IO
XUMHH JUIs 00111€00pa30BaTeNbHbIX OPraHU3aLIi.

OK3aMeHallMOHHBIE BAPUAHTHI [0 XUMHHU COJEpXKAT 3aaHus, Pa3INuHbIE 10
dbopMe TpemBsABICHUS YCIOBHS W BHAY TpeOyeMOro OTBETa, IO YPOBHIO
CJIO)KHOCTH, a TaKXKe 10 CIIoc00aM OLIEHKH MX BBINOJIHEHUs. Kak u B mpeapiymme
ronel, 3agannss KM EI'D 2023 r. mocTpoeHsl Ha MaTepualie OCHOBHEIX Pa3/eioB
MIKOJIBHOTO Kypca XHMHH: OOIIell, HEOPraHUUeCKOH M OpPraHUYecKOi, M3ydeHue
KOTOPBIX O0€CHeurBaeT OBJAJCHUE OOY4YaIOIIMMHUCS CHCTEMOH XHUMHYECKHUX
3HaHMH. K 4nciy ri1aBHBIX COCTaBISFOIIMX 3TOH CHCTEMBI OTHOCSTCS: BEAyIIHE
MIOHATHS O XMMUYECKOM 3JIEMEHTE, BEIIECTBE U XUMHUYECKOH peaklni; OCHOBHbIC
3aKOHbBI M TCOPETUYCCKUE IIOJIOKCHUSA XUMHUHU; 3HAHUA O CHUCTEMHOCTH
Y IPUYMHHOCTH XMMHUYECKHX SIBJICHHH, T€HEe3HCe BELIECTB, CII0CO0ax MO3HAHUS
BEILECTB.

B memsx oOecreueHns BO3MOXKHOCTH IU((epeHINPOBAaHHONH OLEHKH
yueOHbIX JocTKeHuH BbimyckHHKOB KUM EID  ocymliecTBISIOT NPOBEPKY
OCBOCHHSI OCHOBHBIX 00Opa30BaTENbHBIX MPOrpaMM 0 XMMHHU Ha TPEX YPOBHSX
CJIOKHOCTH: 0230BOM, TTOBBIIIEHHOM ¥ BEICOKOM.

IIpu pazpaborke KM ocoboe BHHMaHWE OBLIO YIEIEHO peaTn3alliu
TpeOOBaHM K KOHCTPYMPOBAaHMIO 3aJaHMi pasnuuHoro tumna. Kaxnoe 3agaHue
CTPOMJIOCH TakUM OO0pa3oM, 4YTOOBI €ro CojaepKaHHe COOTBETCTBOBAIIO
TpeOOBaHMUAM K YPOBHIO YCBOEHHs y4eOHOro MaTepuaia U pOpMUPYEMbIM BHIAM
y4eOHOH JesTeNbHOCTH. YUYeOHBII Marepual, Ha OCHOBE KOTOPOTO CTPOWJIUCH
3aJaHus, OTOMPAJICS MO MPU3HAKY €ro 3HAUYUMOCTH Ui 00IIeoOpa30BaTeIbHOM
MOJITOTOBKM  BBIITYCKHUKOB ~CpeiHell 1mikosbl. bBonblioe  BHUMaHWe —1pu
KOHCTPYHPOBAaHMU  3afaHU{  OBUIO  YIEIEHO YCHJIEGHHMIO JIeSTeIbHOCTHOM
U TPAaKTHKO-OPUEHTHPOBAHHOM COCTABISIONIEH UX coaepikaHus. JaHHBIA MOAX0]
MO3BOJIAECT yCWIUTh JuddepeHIupyonyo crocoOHOCTh 3K3aMEHAIMOHHOM
MOJIENI, TaK Kak TpeOyeT OT O0yYaroUIMXCsl IMOCIECIOBATEIFHOIO BBITOIHEHHS
HECKOJIBKMX MBICIHUTENbHBIX OIepaluii ¢ OMopod Ha INOHMMaHWE HPUYNHHO-
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CICACTBCHHBIX CBﬂ3eﬁ, yMeHI/IfI O606HIaTI> 3HaHWUs, IPUMCHATH KIIFOYCBBIC ITIOHATHSA
H 1p.

4. Ctpykrypa Bapuanta KUM EI'9

Kaxnplii BApHaHT 3K3aMEHAIIMOHHOM paboThl MOCTPOEH MO €AMHOMY IUIaHY:
paboTa COCTOHT U3 IBYyX YacTei, BKIOYAIOMINX B ce0s 34 3amanusl.

Yactb 1 comepxut 28 3agaHuil ¢ KpaTKUM OTBETOM, B MX uuciie 17 3apaHuii
6a30BOro ypoBHsI CIOKHOCTH (B BapHaHTEC OHHM IPHUCYTCTBYIOT IMOJ HOMEpaMHU:
1-5, 10, 11, 13, 17-21, 25-28) u 11 3agaHuii TOBBIIIEHHOTO YPOBHS CIOXHOCTH
(ux mopsakoBbie HoMepa: 69, 12, 14-16, 22-24). Yactp 2 conepxut 6 3a1aHui
BBICOKOTO YPOBHSI CJIO)KHOCTH, C Pa3BEPHYTHIM OTBETOM. OTO 3aJaHUS TIOJ
HOMepamu 29-34.

OO0ure cBelleHHsl O pacrpeieeHuH 3aaHui M0 YacTsIM dK3aMEHAIIMOHHOM
paboThI U KX OCHOBHBIX XapaKTEPUCTHKAX MTPEICTABICHBI B Ta0uIe 1.

Tabnuya 1
Pacnpeodenenue 3adanuil no yacmsam K3AMeHAYUOHHOU pabomul
Yacrtb Komnu- | Makcu- | IIponeHT MakCUMaibHOTO Twun 3aanuii
paboThl | YECTBO |MaJIbHBIN MIEPBUYHOTO Oaia

3aja- |TIepBHY- | 3a BHINOIHEHUE 3aJaHNH
HUH  [HBIH Gayu1|  TaHHOMH IPYIIIBI OT 00-
IIero MaKCHMaJIbHOTO
MIEPBUYHOTO Oaiia 3a BCIO
paboty, paBHOrO 56

Yacrs 1 28 36 64,3 3a/1aHus ¢ KPATKUM OTBETOM
Yacts 2 6 20 35,7 3aj1anus ¢ pa3BEPHYTHIM OTBETOM
Hroro 34 56 100

KonnuectBo 3amanuii Toil uiau mHOM rpynnsl B obmel ctpykrype KMM
ompenesiecH0 ¢ y4éToM cleayrmmx (akropoB: a) TIyOWHBI H3YyYCHHS
MPOBEPSIEMBIX JJIEMEHTOB COIEp)KaHMsI ydeOHOTro MaTepraia kKak Ha 0a30BOM, Tak
U Ha IIOBBIIIEHHOM YypOBHX; 0) TpeOoBaHMH K IJIAaHUPYEMbIM pe3yJbTaTam
0o0y4eHHsT — HpPeIMETHBIM 3HAaHHSM, NMPEIMETHBIM YMEHHSAM M BHAaM Yy4eOHOM
JIeSTEeIbHOCTH. OTO TO3BOJIMIIO 0o0Jiee TOYHO ONpEAENINUTh (YHKIHOHAIBHOE
IpeJHa3HaueHHe KaX 01 Tpyninsl 3aganuil B ctpykrype KHM.

Tak, 3a1aHus 6A308020 YPOBHSA CAOICHOCMU C KPATKAM OTBETOM IIPOBEPSIIOT
YCBOEHHME 3HAYUTENbHOro KojmuectBa (42 u3 56) 3JIEMEHTOB COIEpXKaHUS
BOXKHEHIINX pPAa3[esoB IIKOJBHOTO Kypca XUMHH: «TeopeTHyecKHe OCHOBBI
xumun», «Heopranmdeckas xumus», «OpraHuueckas XuMus», «MeTozabl
NO3HAHUS B XUMHMU. XuMHA U kH3Hb». CorllacHO TpeOOBaHUSIM CTaHAApTa
K YPOBHIO MOATOTOBKH BBIITYCKHHKOB 3TH 3HAHUS SIBISIOTCS 00S3aTENbHBIMU AJIS
OCBOCHUS KaXKIbIM.

3agaHus JaHHOU IPYMIIBI UMEIOT CXOJACTBO IO (OpMaIbHOMY IPU3HAKY — II0
(dopMe KpaTKOro OTBETa, KOTOPBIM 3alHCHIBAETCS B BHIE IMOCIEIOBATCIHLHOCTH
mudp WM B BHAE YMCHA C 3aJaHHOH CTENMEHBI0 TOYHOCTH. Mexny TeMm,
10 (OpMyJIUPOBKAM YCIOBUSI OHM MMEIOT 3HAUUTENbHbIC PA3IMUMsS, YEM, B CBOIO
oyepeb, ONPENESIOTCs Pa3iuyus B MOUCKE BEPHOTO OTBETA. JTO MOTYT OBITH
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3aJjaHusl C €UHbIM KOHTEKCTOM (KaK, HalmpuMep, 3afaHus 1-3), ¢ BEIOOPOM ABYX
WJIN HECKOJIBKUX BCPHBIX OTBETOB M3 IISITH, 4 TAKXKE 3alaHUsl «HA YCTAaHOBJICHUEC
COOTBETCTBUS MEXIY MO3MLISMHU IBYX MHOXeCTB». Kaxkmoe 3amanue 06a30BOro
YPOBHSI CJIOXXHOCTH HE3aBHCUMO OT (opmara, B KOTOPOM OHO MpPEACTaBICHO,
OpPMEHTHPOBAHO Ha IIPOBEPKY YCBOEHHUS OJHOIO MJIM HECKOJBLKHMX 3JIEMEHTOB
COZEpXKaHUsI, OTHOCSAIIMXCS K OXHOH Teme Kypca. OgHAKO 3TO HE SBISETCS
OCHOBaHUEM JUIf TOrO, YTOOBl OTHECTH JaHHBIC 3aJaHUS K KaTeropuu JIETKUX,
He TpeOyIomuX O0coObIX yCWaui Juis  (GopMyIHpOBaHMS BEPHOTO OTBETA.
HampoTuB, BBITIOIHEHHE TIOOOTO W3 ATHUX 3aJaHUH NpemroaraeT 00s3aTeIbHBIN
U TIIATENbHBIM aHanu3 yCIOBUS U IPUMEHEHUE 3HAHUI B cucreMe.

3a7aHus NOBBIUEHHO20 YPOBHs CIOKHOCTH C KPAaTKUM OTBETOM, KOTOPBIH
YCTaHABJIIMBAeTCS B XOJAE€ BBHIONHEHHS 3aJaHUsl W 3allMCBIBAETCS COTTIACHO
yKa3aHUSM B BUJIE OIPENICNEHHON OCIeN0BaTEIbHOCTH LU(P, OPUEHTUPOBAHbI HA
NPOBEPKY  YCBOEHHSI  OOS3aTENBHBIX  DJIEMEHTOB  COAEP)KAHMS  OCHOBHBIX
00pa30BaTeIbHBIX POrpaMM II0 XMMHH HE TOJBKO 0a30BOTO, HO M YIIyOJIEHHOTO
ypoBHEH. B cpaBHEHUU ¢ 3aJaHUSAMU [IPEABLIYLIEH ITPYIIIbI OHU NIPELYCMaTPUBAIOT
6binoIHeHue OOJBIIETO pa3HOOOpa3ys JEUCTBUN B CUTYallMH, IPETyCMaTPHUBAIOIICH
IpUMEHEHUE 3HAHUU B YCIOBHAX OOJIBILIOrO OXBaTa TEOPETUUECKOrO Marepualia
U IPaKTUYECKUX YMEHMH (Hampumep, JUId aHaluM3a XUMHYECKHX CBOICTB
HECKOJIBKMX KJIACCOB OPraHMYECKHX WJIM HEOPTaHMYECKUX BEIIECTB), a TaKKe
copmuposannocms YMEHHH CHCTEMAaTH3UpOBaTh W 0000INAaTh MONY4YEHHBIE
3HaHUA.

B sx3aMeHanoHHON paboTe MpeuIoKeHa TONBKO OJJHa Pa3HOBHIHOCTD ITUX
3aJaHUii: Ha YCTAaHOBJIEHME COOTBETCTBUS IIO3HLUH, HPEACTAaBIEHHBIX B JABYX
MHOKECTBAX. DTO MOKET OBITh COOTBETCTBHUE MCXKIY: Ha3BaHUEM OpPraHU4Y€CKOIro
COCIIMHEHHS U KJIACCOM/TPYIIITON, K KOTOPOMY(-0i) OHO MPUHAICKHT; (HAKTOPOM,
BIMSIOIMM Ha COCTOSHUE XHMMHMYECKOIO PABHOBECHS, U HANPaBICHHEM €ro
CMCUICHHUA; HCXOAHBIMHU BCHICCTBAMH H IPOAYKTAMU PEAKOHUHU MEKAY ITHMHU
BEIECTBAMHM; Ha3BaHUEM WIA (QOpMYJIIOW COMH M TPOAYKTaMH, KOTOPBIE
00pa3yloTcss Ha MHEPTHBIX DJIEKTPOJaxX NpU 3JIEKTPOIM3e €€ BOAHOIO pacTBOpa,
U T.I.

Hdns oueHkn cHOPMUPOBAHHOCTH WHTEIUICKTYalJbHBIX YMEHHUH Oonee
BBICOKOTO YPOBHS, TAKUX KaK YMEHHUS YCMAHAGNIUEamyb MPUUNHHO-CIECTBEHHbIE
CBSI3M MEXIY OTAENBHBIMH JJIEMEHTaMH 3HAHHH (HAaIpHMep, MEXIY COCTaBOM,
CTPOEHUEM U CBOWCTBAMU BELIECTB), popmynupoeams OTBET B ONpPelEIEHHOI
JIOTHUKE C aprMCHTaHHCﬁ CACJIIaHHBIX BBIBOJOB H SaKHIO‘ICHHﬁ, HCTIOJIB3YIOTCSA
3a/1aHMs BBICOKOTO YPOBHSI CIIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

3ajaHus ¢ pazeépHymulM  OomeemoM, B OTIMYME OT 3aJaHuil JByX
HpeABIIYIUX THUIIOB, IPEIyCMaTPUBAIOT KOMIUICKCHYIO NPOBEPKY YCBOEHMS Ha
yrayOn€HHOM YPOBHE HECKOJNBKHX (IBYyX W 0oJiee) SIIEMEHTOB COJICpIKAHHS M3
Pa3IMYHBIX COJEpKaTeNbHbIX OJ0KoB. OHU MOIpa3feNAOTCAs Ha CIEAyHOLIMe
Pa3HOBUAHOCTH:
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— 3aJlaHus, NPOBEPSIONINE YCBOSHHE BAXKHEHIINX 3JIEMEHTOB COJICpIKaHUS,
TaKuX, HapUMEp, KaK «OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUN,
«PEeaKIy HOHHOTO 0OMEeHay;

— 3aJaHus, TPOBEPSIONIME YCBOSHHWE 3HAHUA O B3aHMMOCBS3M BELICCTB
pasNUuHBIX KJIAccoB (Ha IpUMEpax IPEeBpalieHU HEOPraHUYecKUX
Y OPTaHUYECKHX BEIIECTB);

— pacu€THble 3aJa4u.
3amaHud ¢ pa3eépHymMuIM  OmMEemoM OPHUEHTHPOBAHBI Ha IPOBEPKY

CIIeIyTOIINX YMEHHIH:

—  00viAcHamb OOYCJOBIEHHOCTh CBOWCTB M IIPUMEHEHHUS BELIECTB UX
COCTaBOM M CTPOCHHEM, XapaKTep B3aUMHOT'0 BIMSHUS aTOMOB B MOJIEKyJIax
OpraHUYeCKHX COCANHEHUMH, B3aUMOCBSI3b HEOPIaHMYECKUX M OPraHHIeCKUX
BEILECTB, CYIIHOCTh M 3aKOHOMEPHOCTb IPOTEKAaHHS HM3YYEHHBIX THIIOB
peaximii;

—  npo6odums Pacu€Thl yKa3aHHBIX (PU3NUECKHUX BEIUYUH MO IPEICTABICHHBIM
B YCJIOBUU 3aJaHus HOaHHBIM, a TaK¥Xe KOM6I/IHI/IpOBaHHbIC paC‘{éTbI 1o
YPaBHEHHSIM XUMHUYECKUX PEAKIHIH.

5. Pacnpenenenue 3aganuii Bapuanta KUM EI'D no conep:xanuio, Bugam
YMeHUi U crioco0aM JeiicTBHid
IIpu onpenenenun xonuuectsa 3aganuit KUM EI'D, opueHTHpOBaHHBIX Ha
MPOBEPKY YCBOCHHMsI Y4EOHOro MaTepuaia OTIENIbHBIX OJIOKOB / CONEpKATEIbHBIX
JIUHUHN, YYUTBIBAJICS MPEKAE BCEro 00bEM, 3aHUMAEMBbIii UMH B COJIEPKaHUM Kypca
XUMuH. Hampumep, mHpUHATO BO BHUMaHWE, YTO B CHUCTEME 3HAHHH,
ONpeJeNISIONIUX YPOBEHb MOATOTOBKH BBITYCKHHKOB 110 XHMHH, Ba)XHOE MECTO
3aHMMAIOT 3JEMEHTHI COJAEpKaTeIbHBIX OJIOKOB «HeopraHnveckass XuMUS,
«Opranuyeckas XHMHUS» W COACPKATEIbHON JMHUM «XUMHYECKAs pPEaKLus.
Ilo »TOll mpuyuMHe cyMMapHass JOJdd 3aJaHuil, NPOBEPSIOIMX YCBOEHHE HX
coJiep KaHusl, COCTaBUIIa B 9K3aMEHAIIMOHHOH paboTe 69% oT o0uiero Konu4yecTsa
Bcex 3anaHuid. [IpencraBieHue o pacnpeneieHud 3aJaHuil M0 COIepIKaTeIbHBIM
GyiokaM / cozreprKaTebHbIM JIMHUSAM AaéT Tabauna 2.
Tabauya 2
Pacnpeodenenue 3a0anuii 39k3aMeHAYUOHHOU pabOmMbl NO COOEPACAMENLHBIM
On0KaM / COOepAHCAMeNbHbIM TUHUAM KYPCA XUMUU

KommuecTBo 3ananuii B 9acTsix
ConeprkaTenbHbIe OJIOKH /
Ne paboThI
COACPIATCIILHBIC JIHHMH Best pabora | Yacts 1 Yactp 2
1 | Teopernyeckue OCHOBBI XHMMH: COBPEMEHHbIE 5 5 -
MPEJCTaBJICHUS O CTPOEHHMH aroma, [lepmoamdec-
kUi 3akoH W Ileproanyeckas cucrema XUMHUYeEC-
kux snemeHToB JI.M1. MenneneeBa, XuMmudeckas
CBSI3b M CTPOCHHE BEILIECTBA
XuMH4ecKas peakuus 8 6 2
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KonnuecTBo 3a1aHuii B 4acTsx . . KonnuecTBo 3a1aHuil B 4acTsx paboThl
ConeprkarenbHbie OI0KH / Ne OCHOBHBIE YMEHUS U CIIOCOOBI TeHCTBHI
Ne padoTs Bcst pabota Yacrs 1 Yacts 2
CoJieprKaTeNbHbIC JINHUN .
Bcst pabora Yacrs 1 Yactp 2 nieneeBa; OOIME XUMHMYECKME CBOMCTBA OCHOBHBIX
2 | Heopranmyeckne BemlecTBa: KiaccHU(pUKanus 7 6 1 KJIACCOB HEOPraHMYECKHX COEIMHEHUH, CBOMCTBa
1 HOMEHKJIATypa, OCOOCHHOCTH COCTaBa, CTPOE- OTJENBHBIX  TNPEACTABUTENEH  3THX  KIACCOB;
HHSl, XUMHYECKHE CBOICTBA M T€HETHYECKas CBA3b CTPOGHHE ¥ XHMHYECKHC CBOWCTBAa H3y4YEHHBIX
BCILIECTB PA3IMYHbBIX KIACCOB OpraHUYECKUX COCTHHEHMUI
3 | Oprannyeckue BeLIECTBA: KIACCU(DUKAIMSI H HO- 6 5 1 2.4 | Obvschamy: 3aBHCHMOCTb CBOMCTB XHMHYECKHX 5 3 2
MEHKJIaTypa, OCOOCHHOCTH COCTaBa M CTPOCHWS, 9JIEMEHTOB W WX COCIAWHEHHH OT IOJIOXKEHUS
XMMHUYECKHE CBOWCTBA M TEHETHYECKas CBA3b onementa B Ilepuomndeckoit cucreme JI.M. Men-
BEIIECTB Pa3INYHBIX KIIACCOB ZieneeBa; MPUPOJY XMMHUCCKOH CBA3H (noHHcln,
4 | Meroabl MO3HAHUSA B XUMHH. XHUMHS H KH3Hb: 2 2 - KOBAJICHTHOH, MueTaHHquCKOH’ BOJIOPO/LIHO);
3aBHCHMOCTb CBOHCTB HEOPraHMYECKMX M Opra-
9KCHEPUMEHTAIbHBIE OCHOBBI XHUMHHM, o0OIIme
HUYECKUX BEIIECTB OT HX COCTAaBa M CTPOCHUS;
NPEJCTABICHUA O IPOMBIIUICHHBIX — CIIOcO0ax M
s CYIIHOCTb U3YYCHHBIX BUJIOB XUMHYECKHUX PCaKIIUH
HOHy‘_I_eHHH BaXXHCMIINX BEIECTE (NMEKTPONUTHYECKOH  JTUCCOLMALNK,  HOHHOTO
Pacuérer mo xummdeckum Qopmysam u ypas- 6 4 2 oOMeHa, OKHCINTEIFHO-BOCCTAaHOBUTENBHBIX) M CO-
HEHUAM peaKkuun CTaBJSITh WX YPAaBHCHUS, BIHMSIHUC Pa3TUIHBIX
Hrtoro 34 28 6 (haxTOpoOB Ha CKOPOCTh XUMHUYECKOH PEaKIuy U Ha
CMEICHNE XUMHUYECKOTO PABHOBECHS
CootserctBue coaepxkanuss KM EI'D o0muM 1ensM oOyueHHs XUMHUH 2.5 | ITranuposams/npoeoduns: SKCIEPUMEHT 110 TIOMy- 8 5 3
B cpez[Heﬁ LIKOJIE€ 00€eCIIeunBaETCs TCM, 4YTO IpeyiaracMbI€ B HUX 3aJaHUs HapsAdy YCHHUI0O M PACIO3HABAHMIO BaKHEHIITNX Heopra-
C YCBOGHHEM D3JIEMEHTOB COJCpIKAaHUS HPOBEPSIOT OBJAJCHUE ONPEAEIEHHBIMU HIYECKHX M OPTaHHYECKHX COCIHHEHMI C yuEToM
YMEHHUSAMH M CIIOCOO0aMH JCHCTBHI, KOTOPBIC OTBEYAIOT TPEOOBAHHUSIM K YPOBHIO “ngGPeTeHH“X SHaHuKM O répaB“ﬂax 6530“‘%“*0“
o 200THI C BELIECTBAMH B J1a0OPaTOpPUM U B OBITY;
IMOATOTOBKU BBIITYCKHHKOB. HpeHCTaBHGHI/Ie O pacrpeaciicHun 3aJaHny 110 BUaamM p m P P s
N 6 o 4 P o 6 3 BBIYUCIICHHUS 110 XMMHYECKUM (opMmynaM M ypas-
MPOBEPACMBIX YMCHUU U CIIOCOOAM ACUCTBUHU JACT TAOJIMALA 5. HEHUSM
Tabnuya 3 Uroro 34 28 6
Pacnpedenenue 3adanuil Pacnpenenenue 3amanuii Bapuanta KM EI'D no coxepikanuto, BHIaMm
10 6UOAM NPOBEPAEMBLY YMEHUI U CNOCOOAM Oeicmauil YMEHHUH U crocodam AedcTBUN Oosiee MOAPOOHO OMUCAHO B OOOOIIEHHOM IUTaHE
. . KonruecTBo 3ajanHuii B 4acTsx paboThl Bapuanta KM EI'D 2023 rona no xumuu (cM. Ilpunoxenue).
Ne OCHOBHBIE YMEHHUS U CIIOCOOBI AeHCTBHI
Bes paGota | Yacte 1 | Yacts 2
1 | 3uarn/moHumMath 6. Pacnipenesienne 3axanuii Bapuanta KUM EI'D no ypoBHSM CJI0:KHOCTH
L1 _| Baneiirue XuMHYECKHE TOHATHSA 4 4 Pacripenenenne 3amanuii KM 1o  ypoBHAM  CIIOXHOCTH —IPHBEICHO
1.2 OCHOBI:I/BIG 3aKOHBI M TEOPUH XUMHHI 2 2 B TabmIeE 4.
1.3 | Baxueiiue BenecTsa 1 Marepuabl 1 1
2 | Ymers Tabruya 4
2.1 | Hazvisamb n3yueHHBIE BEIIECTBA MO TPUBHAIBHON 2 2 Pacnpedenenue 3adanuti no yposHam cioxicHocmu
WM MEKYHAapOAHOH HOMEHKIIAType .
YPpOBEHB CIIOKHOCTH KomnunuectBo MakcuMaIbHBIH TIporeHT MakCHMaIbHOTO
2.2 | Onpedensmu/knaccugpuyuposams: BICHTHOCTD, CTe- 4 4 . . .
3a/1aHui 3a/1aHui’ MepBUYHBII DA MepBUYHOTO Oayuta
MEHb OKHUCIICHUS XMMHYECKHX 3JICMEHTOB, 3apsibl .
i 3a BBITIOJHEHHE 33/IaHHUI
HOHOB; BHJl XHMHYCCKHX CBS3Cil B COCOMHCHMSIX
N o JTAHHOTO YPOBHS OT 0OIIEro
1 TUIl KPUCTAJUIMYECKON PEIIETKY; XapaKTep Cpebl
. MaKCHMAaJIbHOTO IEPBHYHOTO
BOJIHBIX PAacTBOPOB BEIIECTB; OKHUCIUTENb M BOC-
. Oasuta, paBHOTO 56
CTaHOBUTEIb; MPUHA/UICKHOCTh BEIIECTB K Pasiid- .
Ba3zoBbrii 17 17 30,4
HBIM KJlacCaM HEOPraHWYECKUX M OPraHHYECKHX CO- = — T T 339
©IIMHEeHMIT; TOMOJIOTH U H30MEPBI; XHMUYECKHE PeaK- OBEIICHHEIH >
MM B HEOPTaHMYECKON M OPraHMYECKOH XUMHH (IT0 Boicoxuit 6 20 35,7
BCEM H3BECTHBIM KJIACCH(HKALIMOHHBIM MPH3HAKAM) Uroro 34 56 100
2.3 | Xapaxmepuzosamyv: s-, p- U d-371€MEHTHl MO HX 9 7 2
nonoxxkeHuto B Ilepuoanueckoit cucreme .M. Men-
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7. lIpoao KN TEJIBLHOCTH IK3aMeHa
OO0wmass NPOJOKUTEIBHOCTh  BBITIOJIHEHHS 3K3aMEHAIIMOHHOW  paboThI
cocrasisieT 3 yaca 30 MuHyT (210 MHUHYT).

8. lono/IHUTe/IbLHBIC MaTepHAa/bl U 000pyA0BaHHE
IlepeueHb NOMOIHUTENBHBIX MaTEpPUAIOB U O0OPYNOBaHMUS, UCIOIb30BAHUE
KOTOpBIX paspemieHo Inpu nposeaeHuu EI'D, yTBepxknaercs MpHUKa3oM
Munnpocsemenus Poccun u PocobpHanzopa.
K kaxqoMy BapHaHTy 5K3aMEHALIMOHHONM pabOThl IPUIIATaroTCsl CIEAyIOIIE
Marepuabl:
— Ilepuoanyeckas cucteMa Xxumuueckux anemenToB /I.11. Menneneesa;
— TabJuIa paCTBOPUMOCTH COJICH, KUCIIOT ¥ OCHOBAaHHI B BOJIC;
—  JJIEKTPOXUMMYECKUH psil HAPSDKEHUI METANIIOB.
Bo BpeMst BBIIOTHEHUS SK3aMEHALIMOHHOM paboThl 10 XUMHHU pa3pelaercs
UCIIOJIb30BATh HENPOIPAMMHUPYEMBIH KaJIbKYJIATOP.

9. CucremMa OlleHMBAHUSA BBINMOJHEHHUS OTAEJbHBIX 3a1aHu
M IK3aMeHAIlMOHHO padoThl B 1€J10M

OueHrBaHKEe TPABHIBHOCTH BBHIMOJHEHMS 3aJIaHHM, IPeIyCMaTPHBAIOIINX
KpaTKI/Iﬁ OTBCT, OCyLL[eCTBJ'[HCTCfI C HCIIOJIB30BAHHEM CIICHUAJIBHBIX annapaTHo-
MPOTPAMMHBIX CPEJICTB.

IIpaBuibHOE BBHINOJHEHUE KaXAOTO W3 3amanuii 1-5, 9-13, 16-21, 25-28
oueHuBaercs | OayoM. 3afaHME CUMTAETCS BBHIOJHEHHBIM BEPHO, €CIH OTBET
3aIlUCcaH B TOW opMe, KoTopasi yKa3aHa B MHCTPYKIIUH 110 BBITOJHEHUIO 3aaHus,
M TIOJHOCTHIO COBIAaJaeT C »JTajJOHOM OTBeTa. B oOTBeTax Ha 3aJaHus
1,3,4,11,12, 13, 17, 18 nopsaok 3amucu CAMBOJIOB 3HAYCHHSI HE IMEET.

IIpaBumpHOE BBITIOTHEHUE KaXIOTO W3 3amaHwii 6, 7, 8, 14, 15, 22, 23, 24
oueHuBaercsi 2 OaymaMu. 3aJaHHe CUMTAETCsl BBIIOJIHEHHBIM BEPHO, €CIIH OTBET
3amucaH B TOH (opme, KOTopasi ykazaHa B MHCTPYKIMHU IO BBIOJHEHHUIO 33/1aHHS,
Y TIOJIHOCTBIO COBIAJACT C TAJIOHOM OTBETA: KaKIbIA CHMBOJ B OTBETEC CTOUT Ha
CBOEM MecTe, JIMIIHUE CUMBOJIbI B OTBETE OTCYTCTBYIOT. | Oasu1 BHICTABIISETCS, €CITH
Ha JII000HM OTHOM MO3WIMK OTBETA 3allMCaH HE TOT CUMBOJI, KOTOPBIN MpeaCTaBICH
B JTaJOHE OTBeTa. BO BCcex Npyrux ciydasx BeicTaBisercs O OamioB. Ecmu
KOJIMYECTBO CUMBOJIOB B O0TBeTe OoJiblie TpeOyemoro, BoicTaBisiercsi O 6ayuioB BHE
3aBUCHMOCTH OT TOTO, OBUIH JIM YKa3aHbl BCE HEOOXOMMBIEC CHMBOJIBL.

Pa3BépHyTblc  OTBETHI  MPOBEPSIOTCS 10  KPUTEPUSAM  SKCIEPTAMH
IpeIMETHBIX KoMuccuil cyobexToB Poccuiickoit @enepanuu.

3anmanus gacty 2 (¢ pa3BEPHYTHIM OTBETOM) ITPETyCMATPUBAIOT IIPOBEPKY OT
JIBYX JIO IIATH 3JEMEHTOB OTBETA. 3aJaHusl C pa3BEPHYTHIM OTBETOM MOT'YT OBITh
BBIITOJTHCHBI BBI]'IyCKHI/IKaMI/I pa3HHqHLIMI/I CHOCOGaMI/I. Hanwme Kaxxaoro
TpeOyeMoro »JieMEHTa OTBEeTa OleHHBAaeTcs | 0ayuioM, MO3TOMY MaKCHMalbHas
OLICHKAa BEPHO BBINIOJHEHHOIO 3aJ@aHus COCTaBIieT OT 2 10 5 Oauios:
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3a BbINONHEHHE 3a1aHuil 29 u 30 MOXKHO mosryyuTh 1o 2 Oayuia; 3a BBINOJHEHUE
3amandii 31 u 34 — mo 4 Oamna; 3a BBINOJIHEHHWE 3amaHus 32 — 5 0aylioB;
3a BbINOJIHEHKE 3a1aHust 33 — 3 Gayuia. [IpoBepka BBITOJHEHUS 3a/IaHHIA 4acTH 2
OCYLIECTBIISIETCS Ha OCHOBE TI0O3JIEMEHTHOTO aHAJIM3a OTBETAa YYaCTHHKA dK3aMeHa
B COOTBETCTBUM C KPUTCPUAMHU OLICHUBAHUS BBINIOJIHCHUS 3alaHUs.

B coorBerctBun ¢ IlopsinkoM mpoBeneHHsT TOCYAapCTBEHHON HTOTOBOM
aTTeCTallMd 10 00pa3oBaTENIbHBIM IpPOrpaMMaM CpPEAHEro oO0Lero odpa3oBaHU
(npuka3 Munnpocseuienus: Poccuu u Pocodpraanzopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBad MuntoctoM Poccun 10.12.2018 Ne 52952)

«82. <..> Ilo pesynbraraMm II€pBOi ¥ BTOPOHl NPOBEPOK IKCIIEPTHI
HE3aBUCHMO IPYT OT ApYra BBICTABISAIOT Oa/ulbl 32 KKObIM OTBET Ha 3aJaHUs
9K3aMeHalMOHHOM paboTel EI'D ¢ pa3BépHyThIM OTBETOM. <...>

B cnydae cymecTBeHHOTO pacxoxIeHHus B Oaiiiax, BBICTABICHHBIX JBYMs
JKCIIEpTaMH, Ha3HA4aeTcsl TpeTbsi mpoBepka. CyIIECTBEHHOE pPacXOXKACHHE
B OaJutax OmpelesieH0 B KPHUTEPHSX OLCHUBAHHS IO COOTBETCTBYIOIEMY
yueOHOMY IIPEAMETY.

OKCHepTy, OCYLIECTBISIIOLIEMY TPETBIO IPOBEPKY, NPEIOCTABISETCS
uHdopmanus o0 OawIax, BBICTABICHHBIX OJKCIEPTAMH, paHee MPOBEPSIBIINMH
9K3aMEHALIOHHYIO paboTy».

L. CyIecTBEHHBIM ~ CUHMTAeTCS ~ pPacXOKIGHHEe MeXIy Oautamu,
BBICTABJICHHBIMU IEPBBIM M BTOPBIM DJKCIIepTaMH, Ha 2 wid Oonee Oaia
3a BBIIOJNHEHUE TI000r0 u3 3amaHuil 29-34. B sToMm ciydae Tperuil skcmepr
MPOBEPSIET OTBETHI TOJIBKO HA T€ 33/IaHMs, KOTOPBIC BBI3BAIH CTOJb CYLIECTBEHHOE
pacxoxJeHHe.

2. PaCXO)K[[CHI/IC B pe3ylibTaTax OLUCHHUBAaHUA NBYMs DKCIIEPTaMH OTBETA
Ha ONHO W3 3amaHuil 29-34 3axirodaeTcss B TOM, YTO OJUH JKCIIEPT yKaszal Ha
OTCYTCTBHE OTBETA Ha 3aJ]aHue, a IPyTrOi BHICTABHJI 32 BHINOJIHEHNE 3TOTO 3a1aHHs
HEeHyJeBol Oayul. B 3TOM ciiydyae TpeTHid SKCIepT MpOBEpSET TOJBLKO OTBETHI Ha
3amgaHus (IO BCEM KPHUTEPUSIM OIEHMBAaHHS NAHHOTO 33/IaHMs), KOTOpPBIE OBLIH
OLIGHEHBI CO CTOJIb CYIIECTBEHHBIM pacxoxaeHueM. CUTyaluu, B KOTOPBIX OJUH
9KCIIEPT yKa3al Ha OTCYTCTBHE OTBETa B JK3aMEHAI[MOHHOH paboTe, a BTOpPOH
9KCIIEPT BBICTABWIJI HYJIEBOIl Oaill 3a BBIMOJHEHHE DTOTO 33/IaHMs, HE SBISIOTCS
CUTYalUsMH CYLIECTBEHHOTO PACX0XKCHHUS B OLICHUBAHHU.

MakcuManbHbI TICPBUYHBIA Oali 3a BBINOJHEHHE HK3aMECHAI[MOHHOM
pabotel — 56.

Ha ocHOBe pe3ysibTaToOB BBINOJHEHUS BCEX 3a/IaHUi paObOTHI ONPEEIISIOTCS
MEPBUYHBIC 0aJUTbI, KOTOPBIC 3aTeM TEPEeBOASTCA B TecToBbie MO 100-0amibHOM
nIKaie.

10. U3menennss B KUM EI'D 2023 roaa B cpaBuennn ¢ KUM 2022 roaa
B sk3amenanmonnoii pabore 2023 r. mo cpaBHeHHIO ¢ paboroit 2022 r.
MIPUHSATHI CIEAYIONINE H3MECHEHHUS.
1. U3menén dopmar mpeIbsBiIcHUs YCIOBHs 3alaHus 23, OPUEHTHPOBAHHOTO
Ha TPOBEPKY YMEHHS NPOBOAUTH pacu€Tbl KOHIEHTpPAIMi BEILECTB
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B PABHOBECHOW cHUCTEME: BMeECTO TaONM4YHOW (OPMBI NpEIbABICHH
KOJIMYECTBCHHBIX JIAHHBIX BCE JJIEMEHTHI OyAyT TpejacTaBlieHbl B (opme
TEKCTa.

2. H3mMeH€H mopsmok crenoBaHus 3aganuii 33 u 34.

3. H3menén ypoBeHb cioxkHocTH 3aaaHuit 9, 12 u 16: B 2023 r. yka3aHHbIE
3a/iaHus OyIyT NPE/ICTaBIICHBI HA TIOBBIIIICHHOM YPOBHE CIIOKHOCTH.

B uenom npuHATHIE H3MEHEHHS B OK3aMEHAIMOHHON paborte 2023 r.
OpUCHTUPOBAHBI Ha IOBBIIICHHE OOBEKTUBHOCTH MPOBEPKH CHOPMUPOBAHHOCTH
psiia BaXKHBIX METANPEIMETHBIX YMEHHH, B MEPBYIO Ouepe/lb TAKUX, KaK aHAJH3
TEKCTa YCIIOBHUS 33/1aHUsl, IIPEJCTABICHHOr0 B pa3InyHoil Gpopme (Tabiuua, cxema,
rpaguK), KOMOMHUPOBAHNE AHATUTHYECKON M Pacu€THOW AEATEIILHOCTH, aHAJN3
COCTaBa BEIECTB M MPOTHO3 BO3MOXHOCTH TPOTEKAHHS PEAKIUil MEXIy HHMH,
MOJIEITUPOBAHUE MTPOIIECCOB U ONMCAHNE NPU3HAKOB UX MPOTEKaHUS U Jp.

© 2023 denepainpHas ciryk0a 0 HaI30py B chepe 00pa3oBaHUs M HAYKH

Crnenudukanust KUM ET'D 2023 r.

XUMUS, 11 xmace

12/17

Ipunooicenue

O000ménnplii niian Bapuanta KUM EI'D 2023 roaa
no XUMHNHN

Hcnonp3yroTces ciemyromye ycloBHbIe 0003HAYEHUSL.
Ypoernu croocnocmu 3adanuii: b — 6azoesulil; I — nogvluiennulil, B — eblcoxutl.

Howmep IIpoBepsiemMble 31EMEHTbI Konpl npo- | Koxmer | Ypo- |Make. | ITlpu-
3aj1a- cofiepKaHus BEpAEMBIX | TpeOO- | BeHb (0ailI 33| MEpHOE
HUS JJIEMEHTOB | BaHUM | CJIOXK- [BBINOJ-| BpEMs

cozepiKa- HOCTH | HEHHE | BBIIIOJN-
HUS IO 3aja- | 3ama- | HEHHSA
KOIH- HUS | HHS |3aJaHUS
(uxaropy (MuH.)
Yacts 1
1 CrpoeHHE 3JEKTPOHHBIX O0O0JOYEK AaTOMOB 1.1.1 1.2.1, b 1 2-3
3JIEMEHTOB IIE€PBbIX YETBIPEX IEPUOJIOB: S-, p- 2.3.1
U d-37IeMeHTHI.
OnektpoHHas KoH(urypanus atoma. OCHOB-
HOE U BO30YXK/IEHHOE COCTOSHHUS aTOMOB
2 3aKOHOMEPHOCTH H3MEHEHUsS XHMHYECKUX 1.2.1, 1.2.3, b 1 2-3
CBOMCTB 2JIEMEHTOB U UX COEIMHEHHH MO Tie- 1.2.2, 2.4.1,
puozaM M rpynmnam. 1.2.3, 2.3.1
OOmas xapaxrepuctuka Metauo IA-IIIA 1.2.4
IPyHIl B CBA3U C HX mojoxkenueMm B Ilepuo-
JIUYECKOU CHCTEME XUMMYECKHX 3JIEMEHTOB
JI.W. MenneneeBa H OCOOCHHOCTSMH CTpOE-
HUSL BX aTOMOB.
XapakTepuCTHKa IEPEXOAHBIX JJIEMEHTOB —
MeIy, ITUHKa, XpoMa, jKele3a — [0 X MOJIo-
skeHuto B [leproauueckoil cucremMe XumMuyec-
kux anementoB JI.M. MenneneeBa u ocoOeH-
HOCTSIM CTPOCHUSI UX aTOMOB.
OOmmast xapakTepucTHKa HeMmeTawioB [VA-—
VIIA rpynn B cBs34 ¢ UX nojoxeHueM B Ile-
PHOIMYECKON CHCTEME XMMUYECKUX JJIeMEH-
ToB JI.U. MeHnzeneeBa ¥ 0COOCHHOCTAMH
CTPOCHUS X aTOMOB
3 OnexkTpooTpularenbHocTb. CTeneHb OKHUCIe- 1.3.2 1.1.1, b 1 2-3
HUSL ¥ BAJICHTHOCTD XMMHUYECKUX JIEMEHTOB 22.1
4 KoBanentHast xumuueckas CBs3b, €€ pa3HO- 1.3.1, 222, b 1 2-3
BUIHOCTH M  MEXaHH3MBl  00pa30BaHMUI. 133 242,
XapaKTepHCTUKN KOBAJIICHTHOH CBA3M (TIOMISAP- 243

HOCTb ¥ DHEprusi cBs3W). lOHHas CBA3b.
Merannnueckas cBsizb. Bomopoanas cBsi3b.
BemecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISP-
HOTO CTpPOeHMs. THUI  KPUCTAJUIMYECKOU
peléTkyu. 3aBUCUMOCTb CBOWCTB BELLECTB OT
HX COCTaBa U CTPOEHHS
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Howmep
3a1a-
HUS

HpOBCpHeMIﬂe DJICMCHTBI
CoflepKaHuUs

Kopap! po-
BEPSAEMBIX
3JIEMEHTOB
cozepxa-
HUS T10
KOZHM-
¢ukaropy

Konpt
Tpebo-
BaHUU

Ypo-
BEHb
CIIOXK-
HOCTH
3az1a-
HUS

Makc.
OaJL 34
BBITIOJI-
HEHHE
3a/1a-
HUS

IIpu-
MepHoOe
BpeMs
BBIIIOJN-
HEHUs
3a7aHusA
(MHH.)

Knaccuukanus HEOpraHMYeCKUX BeIIECTB.
HomeHknaTypa HEOpPraHMYECKHX —BEILIECTB
(TpUBHATBEHAS U MEXTyHApOIHAS)

2.1

1.3.1,
2.2.6

b

2-3

XapakrepHsbie XUMUYECKUE CBOWCTBa
MPOCTHIX BEUIECTB — METAJUIOB: INENOYHBIX,
IENOYHO3EMEINbHBIX, MarHus, —AITIOMUHUS;
NIepEXOTHBIX METaJUIOB: MEH, IIMHKA, XpOMa,
xKenesa.

XapakTepHble XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — HEMETAJUIOB: BOJOPOJA,
rajJioreHoB, KHCIOpoja, Cepsl, a3oTa, ¢oc-
¢dopa, yriaepona, KpemHus. XapakTepHbIC
XUMUYECKHE CBOMCTBA OKCHOB: OCHOBHBIX,
aM(pOTEpPHBIX, KHCIIOTHBIX

XapakTepHble XHMHYECKHE CBOICTBA OCHO-
BaHMIl M aM(OTEPHBIX T'HAPOKCHUIOB. Xapak-
TepHbIC XUMUYCCKUE CBOMCTBA KHCIIOT.
XapakTepHble XUMHUYECKHE CBOWCTBA COJIECH:
CPEJHUX, KHUCIBIX, OCHOBHBIX; KOMIUICKCHBIX
(Ha TpUMepe THIPOKCOCOCIMHEHUH altoMu-
HUS U [IUHKA).

ONEeKTPONIUTHYECKAs JMCCOLMALMS 3JIEKTPO-
JINTOB B BOJHBIX pacTBopax. CHIBbHBIE H Cla-
ObIe ANMEKTPOITHTHI.

Peaxnuu HOHHOTO 0OMeHA

1.4.5,

1.4.6,
2.5,
2.6,
2.7

1.1.1,
1.1.2,
1.2.1,
2.3.3,
24.4

5-7

Krnaccndukanuss HEOPraHHYECKHUX BEIIECTB.
HomeHnkiatypa HEOpraHHYeCKHX BEIIECTB
(TpUBHANbHAS U MEXIyHAPOIHAS).
XapakTepHble XUMUYECKUE CBOICTBA HEOpra-
HUYECKUX BEIIECTB:

— HPOCTHIX BELICCTB — METAJUIOB: ILEIOYHBIX,
MENOYHO3EMEIIbHBIX, MarHus, AalOMUHUSA,
NePEeXONHBIX METauloB  (MeIH, ILMHKa,
XpoMma, JKeJe3a);

—IPOCTHIX BEHIECTB — HEMETa/UIOB: BOJO-
pona, ranoreHoB, KHUCIOPOJa, CEpsl, a30Ta,
thocdopa, yriaepona, KpeMHHS;

— OKCH/IOB: OCHOBHBIX, aM(OTEpHbIX, KHC-
JIOTHBIX;

— OCHOBaHHH U aM(OTEPHBIX THAPOKCHIOB;

— KHCTIOT;

— coJleil: cpefHNX, KUCIBIX, OCHOBHBIX; KOMII-
JIEKCHBIX (Ha TIpuUMepe THIPOKCOCOEIH-
HEHMU aJIOMUHUSL U LIMHKA)

1.3.1,
2.2.6,
233

5-7
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Howmep IIpoBepsiemble 271EMEHTHI Konp! npo- | Kozl | Vpo- |Makce. | Ilpu-
3aja- coJep KaHUs BepsieMBbIX | Tpe0o- | BeHb [0aiI 3a| MEepHOE

HUS 9JIEMEHTOB | BAHHH | CJIOXK- [BBIION-| BpeMs
cozepxKa- HOCTHU | HEHME | BBIIOJN-

HUSA IO 3aja- | 3aja- | HEHUs

KOJH- HUA | HHS |3aJaHUs

¢ukarTopy (MuH.)

8 Krnaccudukainuss HEOPraHUYECKUX BELIECTB. 2.1, 1.3.1, I 2 5-7

HoMmeHknaTypa HEOpPraHMYECKHX BEILECTB 2.2, 2.2.6,
(TpuBHATBHAS U MEXTyHAPOIHAA); 2.3, 2.3.3,
XapakTepHble XUMHYECKHE CBOWCTBA HEOpra- 2.4, 243,
HUYECKUX BEIIECTB: 2.5, 244
— IIPOCTHIX BEIIECTB — META/UIOB: IEIOYHbIX, 2.6,
MEI0YHO3EMEIbHBIX, MAarHUs, alFOMHHUS, 2.7
MEePEeXONHbIX METAIOB (MeAU, LIUHKA, XPO-
Ma, KeJesa);
— IIPOCTBIX BEIECTB — HEMETAJLIOB: BOZOPO-
J1a, TaJOTeHOB, KHCJIOpPOAa, CEphl, a30Ta,
tdocdopa, yriaepona, KpeMHHUS;
— OKCHJIOB: OCHOBHEIX, aM(OTEpHBIX, KHC-
JIOTHBIX;
— OCHOBaHHH U aM(OTEPHBIX THAPOKCHIOB;
— KUCJIOT;
— COJICH: CPEeTHUX, KUCIIbIX, OCHOBHbIX; KOMII-
JIEKCHBIX (Ha TIpUMepe THAPOKCOCOCHH-
HEHHMI aJIFOMMHHS U [IMHKA)
9 B3anMocBsA3b HEOPraHMYECKUX BEIIECTB 2.8 2.3.3, I1 1 2-3
24.3

10 Krnaccudukanuss OpraHMYeCKHX  BELICCTB. 33 2.2.6 b 1 2-3
HomenknaTypa  OpraHM4ecKHX  BEILECTB
(TpUBHAIbHAs U MEXJIYHApOHAs)

11 Teopust CTpOEHHS OpPraHMYECKUX COEIH- 3.1, 1.2.1, b 1 2-3
HEHMI: TOMOJIOTHS U U30MepHs (CTPYKTYpHast 32 222,
U TPOCTpAaHCTBEHHas). B3auMHoe BiusHUE 2.2.3,
aTOMOB B MOJIEKYJIaX. 227
Tumsl cBs3eil B MOJIEKyJIaX OpraHHYECKUX
BemlecTB. [mOpuanM3anust aTOMHBIX OpOH-

Taneil yriepona. Paaukan. @yHKunoHaIbHAs
rpynna
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Crnenndukanust KUM ET'D 2023 r.

XUMUSL,

11 xmacc

15/17

Howmep
3a1a-
HUS

HpOBCpHeMIﬂe DJICMCHTBI
CoflepKaHuUs

Kopap! po-
BEPSAEMBIX
3JIEMEHTOB
cozepxa-
HUS T10
KOZHM-
¢ukaropy

Konpt
Tpebo-
BaHUU

Ypo-
BEHb
CIIOXK-
HOCTH
3az1a-
HUS

Makc.
OaJL 34
BBITIOJI-
HEHHE
3a/1a-
HUS

IIpu-
MepHoOe
BpeMs
BBIIIOJN-
HEHUs
3a7aHusA
(MHH.)

12

XapakTepHble XMMUYECKUE CBOHCTBA YIJIEBO-
JIOPOZIOB: AJIKAaHOB, IMKJIOAJIKAHOB, AJIKCHOB,
JIICHOB, AJIKMHOB, apOMaTHYECKUX YIIIEBOJIO-
pomoB (OeH3osa M TOMOJIOTOB OeH301a,
CTHPOJIA).

OCHOBHBIE CIOCOOBI IOTY4YEHHS YIIEBOO-
pomoB (B maGoparopun). XapakTepHble
XUMUYECKHE CBOMCTBA IPEACIbHBIX OJHO-
aTOMHBIX M  MHOTO4TOMHBIX  CIIUPTOB,
thenona.

XapakTepHble XHMHYECKHE CBOWMCTBA ajlb-
JICTHJIOB, TPEeIbHBIX KapOOHOBBIX KHCIOT,
CIIOXHBIX 3(HPOB.

OCHOBHBIC CIIOCOOBI TOTYYCHHSI KHCIOPOA-
COZICpIKAINX ~ OPTraHMYECKUX  COCIMHCHMIT
(B 1aboparopuu)

3.4,

3.5,

3.6,
4.1.7,
4.1.8

1.3.4,
234,
2.4.4
2.5.1

IT

2-3

13

XapakTepHsble XUMUYECKHE CBOMCTBA
a30TCOJCPIKALIUX OPraHHYECKHX COEIUHe-
HUIl: aMMHOB M aMHUHOKHCJIOT. Baxueiiue
CIOCOOBI  TOJy4YEHHS aMHMHOB U aMHHO-
KHUCJIOT.

buonoruyecky BaKHBIE BEIIECTBA:
yIueBomsl  (MOHOCAXapubl,
TIOJINCAXapU/Ib), OSIIKHI

XKUPBI,
JEcaxapHIbl,

3.7,

2-3

14

XapakTepHble XUMHYECKHEe CBO¥CTBa
YIJIEBOAOPOIOB:  AIKAaHOB, LUKJIOAIKAHOB,
aJIKeHOB, [MEHOB, AJKHHOB, apOMAaTHYECKHX
yriaeBogopoaoB  (0eH3071a © - TOMOJIOTOB
OeHzoma, crupona). Bakueiimme cmocoObI
MOJIyYEHUs! YTrieBo10poioB. MoHHbIH (npaBu-
n0 B.B. MapkoBHUKOBA) U paJuKajbHbIE
MEXaHU3MbI pEaKIMi B OPraHMYeCKOH XUMUH

34,
4.1.7

234,
244

5-7

15

XapakTepHble XMMHUUYECKHE CBOMCTBa IIpe-
JIETBHBIX  OJJTHOATOMHBIX M MHOTOAaTOMHBIX
crupToB, (EeHONa, albIern0B, KapOOHOBBIX
KHCJIOT, CIOXHBIX 3(hupoB. Baxneiimme
CIOCOOBI TIOTYYEHHS! KHCIOPOJICOACPIKAIINX
OPTaHUYECKUX COECAMHEHHM

3.5,
3.6,
4.1.8

5-7

16

B3auMocBs3p  yIieBolOpOZOB,  KUCIOPOA-
COJIEpKAIMX M a30TCOAEPKALIMX OpraHu-
JECKHUX COCTMHCHHI

3.9

234,
243

2-3

17

Kraccugukanus XUMHYECKHX pEeakIHil B He-
OpPraHUYECKON U OPraHN4ecKOW XUMHUHU

1.4.1

2-3

18

CKOpOCTh  peakIuy, & 3aBUCHMOCTb OT
pa3InyHBIX (PAKTOPOB

1.4.3

2.4.5

Crnenudukanust KUM ET'D 2023 r. XMW, 11 xmacc 16/17
Howmep IIpoBepsiemble 271EMEHTHI Konp! npo- | Kozl | Vpo- |Makce. | Ilpu-
3aja- coJep KaHUs BepsieMBbIX | Tpe0o- | BeHb [0aiI 3a| MEepHOE
HUS 9JIEMEHTOB | BAHHH | CJIOXK- [BBIION-| BpeMs

conepika- HOCTH | HEHHUE | BBITIOJI-
HUSI 110 3aja- | 3aja- | HEHUA
KO- HHUSA | HUS |3aJaHuA
¢ukarTopy (MuH.)
19 Peaknyy oKUCIUTEIBHO-BOCCTAHOBUTEIbHEIE 1.4.8 2.2.1, b 1 2-3
2.2.5
20 | DnekTposiu3 pacIiuiaBOB U PACTBOPOB (COJEid, 1.4.9 1.1.3, b 1 2-3
1es104ei, KUCIoT) 2.2.5
21 I'mpponus coneit. Cpea BOJHBIX PacTBOPOB: 1.4.7 224 b 1 2-3
KHCIIas, HelTpasbHasi, HieJI04Has
22 | Obpatumble W HEOOpaTHMbIE XHMHUYECKHUE 1.4.4 245 II 2 5-7
peakiuu. Xumudeckoe paBHoBecue. Cmerre-
HHME PaBHOBECHS I10[] JCHCTBUEM Da3iIMYHbIX
taxropoB
23 OOpatumble H HEOOpAaTHMBIE XHMHYECKHE 1.4.4, 1.1.1, II 2 5-7
peakuuu. XuMH4YeCKOe paBHOBecue. Pacyérel 433 252
KOJIMYECTBA BEIECTBA, MACCHI BELECTBA WM
00bEMa Ta30B 10 HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BbEMY OJHOTO M3
YYACTBYIOIIHX B PEaKIMU BEIIECTB
24 | KauecTBEeHHbIE pEaKLMM HAa HEOPraHUYECKUE 4.1.4, 2.5.1 I 2 5-7
BElLIECTBa M MOHBL. KauecTBEeHHbIE peakuuu 4.1.5
OpPTaHUYECKUX COCTMHEHUH
25 | lpaBuna paborel B mnaboparopun. JlaGo- 4.1.1, 1.3.2, b 1 2-3
paropHas nocyza u odopynosaunue. [IpaBuna 4.1.2, 1.3.3,
Oe30macHOCTH TIpH padoTe ¢ eIKUMH, To- 42.1, 1.3.4,
pIOYMMH M TOKCHYHBIMH  BELIECTBaMH, 422, 2.2.4
cpeacTBaMH OBITOBOIT XUMUH. 423,
Hayynble MeTombl HCCIENOBaHHUS XHMHU- 4.2.4,
YECKUX BEUIECTB M MNpeBpalleHuid. MeTomabl 4.2.5
pa3ZeneHus cMeceil B OYHCTKU BEIECTB.
[onsite 0 MeTaluTypruu: OOLIKME CIOCOOBI
TIOJTyYeHUS METaJJIOB.
OO6mye HaydHBIE HPHHIUIBI XHUMHYECKOTO
IIPOU3BOACTBA (HA IPUMeEpe NPOMBIILIEHHOTO
MONy4YeHUsT aMMHaka, CEepHOH KHCIIOTHI,
MeTaHoIa). XUMHYECKOe 3arps3HEHUE OKpY-
JKamen cpeapl u ero nocneactBus. [Ipu-
POZHBIE HCTOYHHKH  YIJICBOJOPOJOB, HX
nepepaboTka.
BrIcoKkoMONIeKyIIpHBIE COeIMHEHHs. Peakuym
TOJIMMEPU3allii M TOJUKOHAeHcanuy. [Tomm-
Mepsl. IlmacTMacchl, BOJIOKHA, KaydyKH
26 | Pacuérbl ¢ HCHONb30BAaHMEM MOHATUH «pac- 43.1 252 b 1 34
TBOPHMOCTB», «MAaccoBasi JOJIsI BeIecTBa
B pacTBOpe»
27 | Pacuérsl TemnoBoro 3¢ddexra (o Tepmo- 434 252 b 1 34
XHMHYECKHM YPaBHEHUSIM)
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Crnenndukanust KUM ET'D 2023 r. XUMMUS, 11 xmacc 17/17
Howmep IIpoBepsiemble 271EMEHTHI Konp! po- | Koxnel | Vpo- |Make. | Ilpu-
3aa- colep KaHus BepsieMbIX | Tpe0o- | BeHb [0aiI 3a| MEepHOE

HUS 9JIEMEHTOB | BAHHU | CJIOXK- [BBIIOI-| BpeMs
conepika- HOCTH | HEHHUE | BBITIOJI-

HUSI 110 3aja- | 3aja- | HEHUA

KO- HUS HUA |3a7aHUs

¢ukaropy (MuH.)

28 Pacuértsl Macchl BeriecTsa Wik 00bEMa ra3on 433, 252 b 1 34

10 U3BECTHOMY KOJIMUECTBY BEIL[ECTBA, Macce 4.3.8,
W 00bEMY OIHOTO M3 YYacTBYIOIIMX B pe- 439
aKIMU BEILECTB.
Pacuétel MaccoBOil WM OOBEMHON IOJIH
BBEIXOJ[a IPOAYKTA PEAKIMU OT TEOPETUIECKH
BO3MOJKHOTO.
Pacuérel MaccoBoif nonu (Maccel) XHUMH-
YECKOT0 COCAMHCHHS B CMECH
Yactb 2
29 OkucIuTeIb W BOCCTAHOBHTENb. Peakuun 2.8 2.3.3, B 2 10-15
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIC 243,
244
30 | DmexTponuTHYECKas IHCCOLMALUS JICKTPO- 1.4.8 2.2.5, B 2 10-15
JIUTOB B BOJHBIX pacTBopax. CHIbHBIC H Cla- 244
Oble »IeKTponuThl. Peaknuu HOHHOTO 0OMeHa
31 Peakuuy, noaTBepxkKaalonyie B3aUMOCBA3b 4.3.1 252 B 4 10-15
Pa3IMYHBIX KJIACCOB HEOPraHWYECKHX Be-
IIECTB
32 | Peakuyu, NOATBEp)KIAIOIINE B3aHMOCBS3b 39 234, B 5 10-15
OpraHWYECKUX COCANHEHUH 243

33 YcraHOBIIEHHE MOJIEKYJISIPHOM U CTPYKTYpHOM 4.3.7 252 B 3 10-15

dhopmyx BemecTBa

34 | Pacu€rbl ¢ MCHOJIb30BAHUEM IOHATHH «pac- 43.1, 252 B 4 20-25

TBOPUMOCTbY», «MaccoBasi JOJsl BeEIEeCTBa 435,
B pacTBOpE». 4.3.6,
Pacuérsl maccel (00BEMa, KOIHYECTBa Be- 439
IIeCTBA) MPOJYKTOB PEaKIUH, €CIH ORHO W3

BEILECTB JaHO B U30BITKE (MMEET IPUMECH).

Pacuérel Mmaccel (00bEMa, KoIMYecTBa Be-

IIECTBA) NMPOAYKTa PEAKLUM, CCIU OAHO W3

BEIIECTB JIAHO B BHJE PacTBOpa C OIpene-

JNEHHOM MaccoBOM JloJell  pacTBOPEHHOTO
BEII[ECTBA.

Pacuérsl MaccoBoil momm  (Maccel)  Xu-
MHYECKOTO COSIMHEHUS B CMECH

Bcero 3ananuii — 34; u3 HUX
10 THUITY 33JIaHUM: C KPAaTKUM OTBETOM — 28, C pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHto cinoxnoct: b—17; [1-11; B - 6.

MakcuMalbHbIi epBHYHBIN 6asL1 3a paboTy — 56.

Oo1ee BpeMsi BbIOIHEHHUs paboThl — 3 yaca 30 munyT (210 MuH.).
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