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Crnenuduxanus
KOHTPOJIBHBIX H3MePUTEIbHbIX MATEPHAJIOB
4151 npoBeeHus B 2023 roay elMHOI0 rocyiapcTBEHHOI0 YK3aMeHa
no XMUMHHU

1. HazHauyeHHe KOHTPOJILHBIX H3MepHTeIbHbIX MaTepuajos (KUM) EI'D

Enuupiii rocymapctBennbiii sk3amen (EI'D) mpezcrasinser coboit dopmy
rOCy/lapCTBEHHOH HTOrOBOM aTTeCTallMd, IPOBOJUMONH B LENAX OIpEIeIeHUs
COOTBETCTBHSl  PE3yJbTaTOB OCBOCHHS  OOy4aloIUMHCS  00pa30BaTeNbHBIX
OporpaMM CpeJHEro oOLero o0pa3oBaHHs COOTBETCTBYIOLIMM TpeOOBaHUAM
(enepanbHOro rocyJapcTBEHHOTO 00pa30BaTeIbHOrO cTaHAapTa. s yka3aHHBIX
Lenel HCIONB3YIOTCS KOHTPONbHBIE W3MepuTenbHble Matepuansl (KHM),
MpeCTaBISAoNIIME CO00H KOMIIEKCHI 3aJaHUii CTaHIapPTU3UPOBAHHON (OPMBL.

EI'D nposoautcst B coorBercTBuu ¢ denepaibHbIM 3aKOHOM OT 29.12.2012
Ne 273-®3 «O6 o6OpaszoBanuu B Poccuiickoit ®enepaunn» u [Topsakom
IPOBEAEHUS TIOCYJapCTBEHHONM MTOrOBOH aTTecTalMu 10 00pa30BaTENbHBIM
oporpaMMaM —cpemHero oOmero o0pa3oBaHHs, YTBEP)KASHHBIM MPHUKA30M
Munnpocgemienuss Poccun u PocobGpramzopa ot 07.11.2018 Ne 190/1512
(3apeructpupoan Muntocrom Poccun 10.12.2018 Ne 52952).

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

Conepsxanue KHMM EI'D onpenensiercs Ha OCHOBE —(eaepaabHOrO
rOCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTAHAAPTa CPEIHEro OOIero oopa3oBaHUs
(®I'0C) (npuka3z MunucrepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu
or 17.05.2012 Ne 413 ¢ u3MeHeHUSIMH, BHECEHHBIMU INIpUKazaMu MHHHCTEpPCTBA
obOpazoBanuss u Hayku Poccuiickori @eneparmu ot 29.12.2014  Ne 1645,
or 31.12.2015 Ne 1578, 0129.06.2017 Ne 613, mnpuxazamu MuHHCTEpCTBA
npocBenieHus Poccuiickoit ®enepaunn ot 24.09.2020 Ne 519, ot 11.12.2020
Ne 712) ¢ yuérom mpuMepHOH OCHOBHOM 0Opa30BaTebHOMN MPOrpaMMbl CPEAHETO
obmero oOpasoBanus (omoOpeHa  pemieHueMm  ¢enepainbHOro  y4eOHO-
METOANYECKOr0 00BETMHEHUS 110 001eMy oOpa3oBanuio (porokoin ot 28.06.2016
Ne 2/163)).

OOecrieueHa  IPEEMCTBEHHOCTD MEXIY  IOJOXCHUSIMH OIrocC
U (emepanbHOrO KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTENLHOTO CTaHAapTa
cpennero (mosHoro) oduiero oopaszopanus (mpuka3 MunoOpazoBanus Poccuiickoit
Oenepanuu ot 05.03.2004 Ne 1089 «O06 yrBepkaeHun heaepaabHOro KOMIIOHEHTa
TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB HAYaJILHOTO OOIIET0, OCHOBHOTO
obmero u cpemHero (mModHOTrO) oOMmIEro o00pa3oBaHUS» C H3MEHEHHSIMH,
BHECEHHBIMHM TIpHKazaMM MuHucrepcrsa oOpa3zoBaHMs M Hayku Poccuiickoif
Deneparm 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, o1 31.01.2012 Ne 69, ot 23.06.2015
Ne 609, ot 07.06.2017 Ne 506).
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3. onxons! k 0T0OPY conep:kanus, paspadorke ctpyktypsl KUM EI'9

Brmouénnsie B KHMM  ETD  3ajmaHus  BBISBISAIOT — JIOCTHOKEHHE
MeTanpeIMETHBIX W TNPEIMETHBIX  Pe3yJbTaTOB  OCBOEGHHS  OCHOBHOM
00pa3oBaTeNbHOI IporpaMMel cperHero obmero odpazoBanus. [Ipy BEIOIHEHUH
3aJ]laHul, ITIOMHMO TPEIMETHBIX 3HAHWH, YMEHHWH, HaBBIKOB U CIIOCOOOB
MIO3HABATEIBHON JIESTENBHOCTH, BOCTPEOOBAHBI TaKXKe YHHBEPCAJbHbBIE yueOHbIE
MO3HABATEIbHbIE, KOMMYHHKAaTHBHBIE U PETYISTHBHBIE (CaMOOpPraHH3aLysI
U CaMOKOHTPOJIb) ICHCTBHSI.

Ot6op conepxanus 3amanuit KM pns nposenenus EID mo xumuwm
B 2023 1. B LIeJIOM OCYIIECTBIISIIOT C COXPAaHEHHEM YCTAHOBOK, HA OCHOBE KOTOPBIX
(hopMHpOBaNIKCh 3K3aMECHAIMOHHBIC MOJENU MNpPEABLAYIIMX JeT. B uncne stux
YCTaHOBOK HamOoJjiee BaXHBIMH C METOIMYECKOW TOYKH 3pPEHHUS SBISIOTCS
CcllelyIoLIne.

KUM opuenTupoBaHbl Ha IPOBEPKY YCBOEHHS CHCTEMBI 3HAHUHM U yMEHU,
(dhopMupOBaHHE KOTOPBIX MPEAYCMOTPEHO NEHCTBYIONIMMH MNpOrpaMMaMH IO
XUMHUU JUIsE 00111€00pa30BaTeNbHBIX OpraHU3aIHH.

DK3aMeHalMOHHbIE BapUaHTHI IO XMUMHHU COAEPIKAT 3aAaHus, Pa3IniHbIe 10
(dopMe TpemBABICHUS YCIOBHS W BHAY TpeOyeMoro OTBETa, IO YPOBHIO
CJIO)KHOCTH, a TAKXKe 10 CIIOcO0aM OLIEHKH MX BbINOJIHEHUs. Kak u B mpeapayme
ronel, 3agannss KM EI'D 2023 r. mocTpoeHsl Ha MaTepuaie OCHOBHEIX Pa3/eioB
MIKOJIBHOTO Kypca XMMHH: OOIIel, HEOPraHUUeCKOW M OpPraHUYecKOi, M3ydeHue
KOTOPBIX O0ecHeurBaeT OBJaJeHUE OOYYaIOIIMMHUCS CHCTEMOH XHUMHYECKHUX
3HaHuil. K 4mciay riaBHBIX COCTABISIOIIMX 3TOM CHCTEMbI OTHOCSTCA: BEIyIIUE
TIOHSTHUSL O XUMHYECKOM JJIEMEHTE, BEIIECTBE M XUMUYECKON peakIMu; OCHOBHBIE
3aKOHbI M TCOPETUYCCKUEC IOJIOKCHUSA XUMHUU; 3HAHUA O CHUCTEMHOCTHU
Y IPUYNHHOCTH XMMHUYECKHX SIBJICHHH, T€HEe3HCE BEIIECTB, CII0cO0ax MO3HAHUS
BEIIECTB.

B memsx oOecrneueHHs BO3MOXKHOCTH IU(depeHIUpOBaHHONH OLEHKH
y4eOHbIX JocTkKeHud BbimyckHHKOB KHUM EID  ocyliecTBISIOT NPOBEPKY
OCBOCHHSI OCHOBHBIX 00OpPa30BaTENbHBIX MPOrpaMM 0 XMMHHU Ha TPEX YPOBHAX
CJIOKHOCTH.: 63.3OBOM, ITOBBINICHHOM H BBICOKOM.

Ipu paspadorke KM ocoboe BHUMaHHE OBLIO YHEIEHO peaH3alliu
TpeOOBaHM K KOHCTPYMPOBAaHMIO 3aJaHMi pasnuuHoro tuma. Kaxnoe 3agaHue
CTPOMJIOCH ~TakUM 0OO0pa3oM, 4YTOOBI €ro CoAepKaHHe COOTBETCTBOBAIIO
TpeOOBaHUSIM K YPOBHIO YCBOSHHSI yUeOHOTO Matepuaia u GOpMHUPYEMbIM BHAAM
y4eOHOH JesTeNbHOCTH. YUYeOHBI Marepual, Ha OCHOBE KOTOPOTO CTPOWIIHUCH
3aJaHus, OTOMPAJICS MO MPU3HAKY €ro 3HAUYUMOCTH Ui 00IIeoOpa30BaTeIbHOM
MOJrOTOBKM  BBIITYCKHUKOB ~CpeiHeill 1mkoyel. bonblioe BHHMaHWe —1pHu
KOHCTPYMPOBAaHUHM 3aJaHuil  OBLJIO  YIENeHO YCWICHHIO JEATeIbHOCTHOM
1 TPAaKTUKO-OPUEHTHPOBAHHOM COCTABISIIOUIEH UX coaep:kaHus. JlaHHBIA MOAX0[
MO3BOJSIET  YCHIHTH AUGPEepeHINPYIONIYI0 CIIOCOOHOCTh JK3aMEHAIMOHHOM
MOJIENT, TaK Kak TpeOyeT OT O0YyYaroUIMXCsl IMOCIEIOBATENFHOIO BBIIOIHEHHS
HECKOJIbKMX MBICIUTENBHBIX ONEpauii ¢ ONOpod Ha IOHMMaHHE HPHYMHHO-
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CJICACTBCHHBIX CBﬂ3eﬁ, yMeHI/IfI O606HIaTI) 3HaHUA, IPUMCHATH KIIFOUCBLIC ITOHATUA
H Jp.

4. Ctpykrypa Bapuanta KUM EI'9

Kaxnplii BapraHT 3K3aMEHAIIMOHHOM paboThI OCTPOEH MO €AMHOMY TUIaHY:
paboTa COCTOMT U3 IBYyX YacTel, BKIFOYAIOMINX B ce0s 34 3amaHusl.

UYacte 1 comepxut 28 3amaHuii ¢ KpaTKUM OTBETOM, B UX dmcie 17 3amaHwuid
6a30BOro ypoBHs CIIOKHOCTH (B BapHaHTE OHHM IPUCYTCTBYIOT IOJI HOMEpaMHU:
1-5, 10, 11, 13, 17-21, 25-28) u 11 3ajaHuii MOBBIIICHHOTO YPOBHS CIIOKHOCTH
(ux mopsaakoBbie HoMepa: 69, 12, 14-16, 22-24). Yactp 2 conepxut 6 3aaHuii
BBICOKOTO YPOBHS CIIOKHOCTH, C pa3BEPHYTbIM OTBETOM. OTO 3aJaHMs IIOA
HOMepamu 29-34.

OO0u1re cBelleHHsl O pacrpeieieHuH 3aJaHui M0 4acTsIM 3K3aMEHAI[MOHHOM
paboThl U MX OCHOBHBIX XapaKTEPUCTHKAX MTPEICTABICHBI B Ta0IMIIE 1.

Tabnuya 1
Pacnpedenenue 3adanuii no yacmsam K3AMEeHAYUOHHOL pabomul
Yacrtb Komu- | Makcu- | IIponeHT MakCUMaabHOTO Twun 3aanuii
paboTHI | YECTBO |MaJIbHBII NIEPBUYHOTO Oaiia

3ama- |IepBUY- | 3a BHIOJHEHHE 3aIaHui
HUH  [HBIH Gaiu1|  aHHOM IPyMIIBI OT 00-
[Iero MaKCHMaJIbHOTO
MIEPBUYHOTO Oaiia 3a BCIO
pabory, paBHoro 56

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

KonnuectBo 3amaHuil Toil uau mHOH rpynmsl B obmel crpykrype KHMM
ompenesNieH0 ¢ y4éToM clenyrmmx (akropoB: a) TIyOUHBI HU3YyYCHHS
MPOBEPSEMBIX JJIEMEHTOB COJIEp)KaHMsl y4eOHOro MaTepraa kak Ha 6a30BOM, Tak
W Ha TOBBILIEHHOM YpPOBHsX; 0) TpeOOBaHMI K IUIAaHUPYEMBIM pe3yJibTaTam
0o0y4eHHs — HpeIMETHbIM 3HaHHSAM, NPEIMETHBIM YMEHHSAM M BHAaM Yy4eOHOI
JEITeNbHOCTH. JTO TIO3BOJIMIIO OOJiee TOYHO ONPENENHTh (QYHKIHOHAIBHOE
MpeHa3HaueHre Kax 101 rpynmsl 3agaHuii B cTpyktype KIM.

Tak, 3aaHus 6308020 YPOBHSA CAONICHOCMU C KPATKAM OTBETOM IPOBEPSIOT
YCBOGHHE 3HAYHTEIBHOTO KoimmdecTBa (42 w3 56) SJIEMEHTOB COAEPIKAHUS
BRXHEHIIUX pa3eoB IIKOJIBHOTO Kypca XHUMHUM: «T€OpeTHUeCKHEe OCHOBBI
xumun», «Heopranmdeckas xumus», «OpraHuueckas XuMus», «MeToabl
MO3HAaHUsI B XUMHMU. XUMHA M JKu3Hb». CorjacHO TpeOOBaHMSAM CTaHIapTa
K YPOBHIO MOATOTOBKH BBIITYCKHUKOB 3TH 3HAHUS SIBISIOTCS 00sA3aTENbHBIMU AJIS
OCBOCHUS KaKIbIM.

3anaHus JaHHOM IPYIITEI UMEIOT CXOJICTBO 110 (pOpMaIbHOMY ITPU3HAKY — IO
(dbopMe KpaTKOrO OTBETa, KOTOPBIM 3alMCHIBACTCS B BHJIE IMOCIEIOBATCIHLHOCTH
midp WM B BHAE YMCIA C 3aJaHHOH CTENMEHBI0 TOYHOCTH. Mexny Tem,
10 (OpMyJIUPOBKAM YCIIOBUSL OHU MUMEIOT 3HAUUTENIbHBIE PA3IMUUsS, YEM, B CBOIO
oyepelib, ONPENEIIIOTCS Pa3Iuyus B IOUCKE BEPHOTO OTBETA. JTO MOTYT OBITH
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3aJlaHus C €MHBIM KOHTEKCTOM (Kak, Hampumep, 3afanus 1-3), ¢ BBIOOpOM IBYX
WJIN HECKOJIBKUX BCPHBIX OTBETOB W3 IISATH, 4 TAKXKE 3alaHUsl «HA YCTAaHOBJICHUEC
COOTBETCTBUS MEXIY MO3MLISIMU IBYX MHOXKecTB». Kaxmoe 3amanue 06a30BOro
YPOBHS CJIOXKHOCTH HE3aBHCUMO OT (opmara, B KOTOPOM OHO IpPEACTaBICHO,
OpPHEHTHUPOBAaHO HAa MPOBEPKY YCBOCHHS OJHOTO HJIM HECKOIBKHX JIICMEHTOB
COAEpXKaHUsI, OTHOCAIIMXCS K OXHOH Teme Kypca. OOHAKO 3TO HE SBISETCS
OCHOBaHWEM JUIsi TOTO, YTOOBI OTHECTH NaHHBIC 3aJaHUsl K KAaTErOpUH JIETKUX,
HE TpeOYIOUIMX OCOOBIX YCWJIMH Ui  (OpPMYyJIUPOBaHUS BEPHOTO OTBETA.
HanpoTuB, BBIMOJIHEHHE JIFOOOTO M3 3THX 3aJlaHUi TMpe/ronaraeT o0s3aTeIbHbIH
Y TIIATENbHbBIA aHAIN3 YCIOBUSI U TPUMEHEHUE 3HAHUI B CUCTEME.

3a7aHUs NOBBIUEHHO20 YPOBHS CIOKHOCTH C KPAaTKUM OTBETOM, KOTOPBIH
yCTaHABIMBAeTCS B XOJE€ BBHIIONHEHHUS 3aJaHUsI W 3aIlACBIBAETCS COTTIACHO
yKa3aHHSAM B BUJIE OIPENICNEHHON MOCIeI0BATEIbHOCTH U(P, OPUSHTUPOBAHBI Ha
IPOBEPKY  YCBOGHHS  OOS3aTENBHBIX  DJIEMEHTOB  COAEP)KAHMS  OCHOBHBIX
00pa3oBaTeIbHBIX POrpaMM TI0 XMMHH HE TOJIBKO 0a30BOTO, HO M YIIyOIEHHOTO
ypoBHeil. B cpaBHEHHH ¢ 3aIlaHUSIMU TIPEABIAYILIECH TPYIIBI OHH MPEIYyCMATPUBAIOT
6bIn0oIHeHUe OOJBIIETO pa3HOOOpa3us JEHCTBUN B CUTYalluH, PETyCMaTPUBAIOIIEH
NpYMEHEHNE 3HAHWI B YCIOBHSX OOJBIIOrO OXBaTra TEOPETHYECKOTO MarepHalia
U IPaKTUYECKUX YMEHMH (Hampumep, JUId aHauM3a XUMHYECKHX CBOICTB
HECKOJIBKUX KJIACCOB OPraHMYECKHX WJIM HEOPTaHMYECKHX BEIIECTB), a TaKKe
copmuposannocms YMEHHH CHCTEMAaTH3UPOBaTh W 0000IIATh TMOJNyYeHHBIE
3HAHUSL.

B sK3aMeHaIOHHOHN paboTe MpeIoKeHa TONBKO OJJHA Pa3HOBHIHOCTD ATUX
3aJaHuii: Ha YCTAHOBJIICHHE COOTBETCTBHUS TO3HMILMI, MPEACTABICHHBIX B JABYX
MHOXECCTBaAXx. :‘)TO MOXET 6])ITI> COOTBETCTBHUC MCEXKY: Ha3BaHUEM OPTraHUYCCKOTO
COCIIMHEHHS U KJIACCOM/TPYIIION, K KOTOpOMY(-01) OHO MPUHAICKHT; (HAKTOPOM,
BIMSIONMM Ha COCTOSHAE XHMHYECKOTO PAaBHOBECHS, W HANPABICHHEM €ro
CMCUICHHUA; HCXOOHBIMU BEHICCTBAMH H IPOAYKTAaMU pEaAKIUNU MEKAY OITHMHU
BEIlECTBAMHM; Ha3BaHHEM WIA (OpMYJIIOH COMM M TPOAYKTaMH, KOTOPBIE
00pa3yroTcss Ha MHEPTHBIX DJICKTPOIAX MPH JJICKTPOJM3e €€ BOAHOIO pacTBOpa,
U T.J.

Jdns oueHkn cOpMHUPOBAHHOCTH HWHTEIUICKTYaJbHBIX YMEHHH Oonee
BBICOKOTO YPOBHSI, TAKAX KaK YMEHHUS YCMAHAGIUGAMb TPUIUHHO-CIICICTBCHHbIC
CBSI3M MEXIY OTACNBHBIMH JJIEMEHTaMM 3HAaHHMH (HAaIpHMep, MEXIY COCTaBOM,
CTPOSHHEM W CBOWCTBAMH BELICCTB), (POpMyIuposamv OTBET B ONPEICIEHHOM
JIOTHKE C apryMeHTalueil CIeNaHHBIX BBHIBOJOB W 3aKITIOYCHHM, HCIOIb3YIOTCSI
3a1aHMS BBICOKOTO YPOBHSI CIIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

3amaHusl ¢ pazgépHymuLM  OmeemoM, B OTIHYHE OT 3aJaHuil JBYX
OPEABIAYIINX THIIOB, MPEIyCMATPUBAIOT KOMIUICKCHYIO MPOBEPKY YCBOCHHS Ha
yriayOn€HHOM YPOBHE HECKOJNBKHX (IBYX W 0oJiee) SJIIEMEHTOB COJICpIKAHHS M3
Pa3NMYHBIX COIEepPKATENbHBIX ON0KOB. OHH TMOIPa3AeNIOTCS Ha CIEAYIONHe
Pa3HOBHIHOCTH:
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— 3aJaHus, MPOBEPSAIONINE YCBOCHUE Ba)KHEHWIINX AJIEMEHTOB COJICPIKAHWS,
TaKMX, HAampUMep, KaK «OKUCIHTENLHO-BOCCTAHOBUTEIBHBIC pPEAKIIUI»,
«peakIy HOHHOTO 0OMEeHay;

— 3aJaHusd, TPOBEPSIONIME YCBOSHHWE 3HAHUA O B3aMMOCBS3M BELICCTB
pa3NMYHBIX KJaccoB (Ha MpHMEpax IMPEBPAIICHUH HEOPraHHYECKUX
U OpPraHUYECKUX BEIIECTB);

— pacyérHbIe 33/1a9H.
3amaHud ¢ pa3gépHymMulM  OMEemoM OPHUEHTHPOBAHBI Ha IPOBEPKY

CIIeIyTOIINX YMEHHH:

—  00vscHamb OOYCIOBICHHOCTh CBOWCTB W IPUMEHEHHUS BEIIECTB HX
COCTaBOM U CTPOCHUEM, XaPAKTEP B3aMMHOT'O BJIMAHUA aTOMOB B MOJIEKYJIaX
OPraHUYECKHX COCANHEHUH, B3aUMOCBSI3b HEOPIaHMYECKUX M OPraHHIEeCKUX
BEIIECTB, CYIIHOCTh M 3aKOHOMEPHOCTh MPOTEKAHMS W3YYCHHBIX THIIOB
peaxIuit;

—  npo6odums Pacu€Thl yKa3aHHBIX (PU3NUECKHUX BEIUYHH MO IPEICTABICHHBIM
B YCIIOBUM 3aJlaHHs JaHHbIM, a TaKkKe KOMOWHHPOBAHHbBIC DPAcCUY&Thl MO
YPaBHEHMSM XMUMHUYECKUX PEAKIIH.

5. Pacnpenenenne 3aganuii Bapuanta KUM EI'D no conep:kanuio, Buaam
YMeHHi U crioco0aM JeiicTBUil
IIpu onpenenenun xonudectsa 3aganuii KMM EI'D, opueHTHpOBaHHBIX Ha
MPOBEPKY YCBOCHMsI Y4EOHOro Marepuaia OTIENIbHBIX OJIOKOB / CONIEpKATENbHBIX
JIMHUHN, YYUTBIBAJICS MPEKAE BCEro 00bEM, 3aHUMAEMBbIii UMH B COJIEPKaHUK Kypca
XUMuu. Hampumep, NpHHATO BO BHUMaHHWE, 4YTO B CHUCTEME 3HAHMWH,
OMpENIENISIONINX YPOBEHb TOATOTOBKH BBIMTYCKHHKOB 10 XWMHH, Ba)XKHOE MECTO
3aHUMAIOT 3JEMEHTHl COJEp)KaTeNbHbIX O0JIoKkOoB «HeopraHnnueckass XuMuUs»,
«OpraHuyeckas XUMHUS» W COACPKATEIbHON JMHUM «XUMHYECKas pPEaKLus.
ITo »TOii mpuumMHEe cyMMapHas IO 33JaHUil, NPOBEPSIONIMX YCBOEHHE HX
coJiep KaHusl, COCTaBUIIa B HK3aMEHAIlMOHHOH paboTe 69% oT 0o011ero Konu4yecTsa
Bcex 3aiaHuil. [IpencraBieHue o pacnpenereHud 3aJaHuil 10 COoJep)KaTelIbHBIM
GytokaM / coreprKaTebHBIM JIMHUSAM AaéT Tadnauna 2.
Tabnuya 2
Pacnpedenenue 3adanuii s3x3aMeHayUOHHOU pabomvl N0 COOEPHCAMENbHBIM
On0Kam / co0epHcamenbHbiM TUHUAM KYPCA XUMUU

KonuuecTBo 3aanuii B 4acTsax
CopeprxarenbHbie OJI0KH /
Ne paboTh
COACPAATCIILHBIC JIHHHH Bcsi pabora | Yacts | Yactp 2
1 | Teopernyeckue OCHOBBI XHMMH: COBPEMEHHbIE 5 5 -
MPEJCTaBJICHUS O CTPOEHHMH aroma, [lepmoamyec-
kUi 3akoH U Ilepuopnueckas cucrema XUMHUYeEC-
kux oanemeHntoB JI.M1. MenneneeBa, Xumuueckas
CBSI3b M CTPOCHHE BEILIECTBA
Xumuyeckasi peakiust 8 6 2
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KonunuecTBo 3aaHMii B 4acTIX
No ConeprkarenbHbie OI0KH / paBoTst
CONCPXATCIIBHBIC JIHHHH Bes pabora | Yacts 1 Yacts 2

2 | Heopranmyeckmne BelecTBa: KiaccuuKams 7 6 1

¥ HOMECHKJIaTypa, OCOOEHHOCTH COCTaBa, CTpOe-

HUS, XUMHUYECKHE CBOICTBA U TeHETHUYECKAsl CBSI3b

BEILECTB PA3IMYHbBIX KIACCOB
3 | Oprannyeckue BeUIeCTBA: KIACCU(DUKAIMASI H HO- 6 5 1

MEHKJIaTypa, OCOOCHHOCTH COCTaBa W CTPOCHHS,

XMMHYECKHE CBOWCTBA W TEHETHYECKas CB3b

BEIIECTB PA3IHYHbIX KIACCOB
4 | Meroabl MO3HAHUSA B XUMHH. XMMHS H KH3Hb: 2 2 -

JKCIIepHMEHTAJbHBIE OCHOBBI ~ XMMHH, 0OIIHe

MPE/ICTABICHUs] O TMPOMBINUICHHBIX ~ CHOco0ax

MOJTyYCHUsI BAYKHEHIIINX BENIECTB

Pacuérpl mo xumuuyeckuMm ¢Gopmysiam u ypas- 6 4 2

HEHUSIM peaKkuuii

Hroro 34 28 6

MPOBEPSEMbIX YMEHHH U crioco0aM eicTBuil faéT Tabnuna 3.

CootserctBue coaepxkanuss KM EI'D o0mum 1ensM oOyueHHs XUMHUH
B Cpe/IHel 1IKoJie 00eceunBaeTCsl TeM, YTO NpeaiaraeMble B HUX 3aJaHus Haps Ly
C YCBOGHHEM 3JICMEHTOB COJICPKAHUS TPOBEPSIOT OBJAJICHUE ONPEACIEHHBIMU
YMEHHSMH U CIIOCOO0aMH TEHCTBHM, KOTOPBIE OTBEYAIOT TPEOOBAHHUSM K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB. [IpencraBnenue o pacnpeneieHy 3a1aHuii 10 BUIaM

Tabauya 3

Pacnpedenenue 3adanuii
1O 8UOAM NPOGEPSAEMbIX YMEHUIL U CROCOOAM Oelilcmautl

Crnerudukanust KUM ET'D 2023 r.

XUMMUS, 11 knacc
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Ne

OCHOBHBIE YMEHUS U CII0OCOOBI IefCTBHI

KonunuectBo SHHaHHﬁ B HaCTiaX pﬁGOTLI

Best pabora

Yacrs |

Yactp 2

nereeBa; oOIME XMMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKMX COEIMHEHUH, CBOMCTBa
OTHEbHBIX  IPEJCTAaBUTENEH  3THX  KJIAcCOB;
CTpPOEHME M XHUMHUYECKHE CBOICTBA W3Y4YEHHBIX
OPraHu4eCKUX COCAMHEHHUH

2.4

ObvscHAmb: 3aBUCUMOCTh CBOWCTB XHUMHUYECKUX
3JICMCHTOB M WX COCAMHCHUI OT IOJOXKCHUS
anemeHnra B Ilepuonuueckoit cucreme .M. Men-
JieNieeBa; NPUPOJY XHUMHYECKOH CBs3M (MOHHOM,
KOBQJIECHTHOW,  METAJUIMYECKOW, BOJOPOAHON);
3aBUCUMOCTh CBOWCTB HEOPraHMYEeCKUX U Opra-
HUYECKUX BEIIECTB OT MX COCTaBa U CTPOEHUS;
CYLIHOCTb U3YYEHHBIX BUJIOB XUMHYECKUX PEAKIHHA
(2JIEKTPONUTHYECKOH ~ JUCCOIMALMH,  HOHHOTO
oOMeHa, OKHCINTENbHO-BOCCTAaHOBUTENBHBIX) U CO-
CTaBIATh HUX YPaBHCHUS; BIUSHUE Pa3INYHBIX
(haKTOPOB Ha CKOPOCTh XUMHYECKOH PeaKiu U Ha
CMEILIEHUE XUMUYECKOT0 PABHOBECHS

2.5

IInanupoeamuv/npo6ooums: SKCIEPUMEHT TIO TIONTY-
YCHHUIO M PACMO3HABAHHMIO BAaXKHEHIINX Heopra-
HUYECKUX U OPraHMYEeCKHX COCOUHEHHi ¢ yuéTroM
MpUOOPETEHHBIX 3HAHUI O MpaBHIaX Oe30macHoit
paboThl C BelleCTBAMU B JabOpaTOpUu U B OBITY;
BBIYUCIICHUS 110 XMMHYECKUM (opMmysaM M ypas-
HECHHSM

HWroro

34 28

6

OCHOBHBIE YMEHHS U CIIOCOOBI ICHCTBHIA

KonudecTBo 3a/1aHui B 4acTIX paboTh

Best pabota | Yacrts 1

‘ Yacts 2

3HaTh/MOHUMATH

Baxueime XuMU4YeCKHE MOHATHUS

4

4

OCHOBHBIE 3aKOHBI U TCOpPUH XUMHUHN

2

2

Baknelilie BeniecTsa U MaTepuaibl

1

1

Ymerh

Haszvieams n3ydeHHbIe BEIECTBA 110 TPHBUATBHOM
MU MEKIYyHApPOAHOH HOMEHKIIAType

Pacnpenenenue 3amanuii Bapuanta KM

yMeHHH U crocobam neiicTBuii 6osee moapoOHO
Bapuanta KUM EI'D 2023 rona no xumuu (cMm. [lpunoxenne).

EI'D mo coxmepxkanuio, BUAaM
OITMCAaHO B 00OOMIEHHOM IIIaHE

6. Pacnpenenenue 3aganuii Bapuanta KM EI'D 110 ypoBHSIM CJI02KHOCTH

Pacnipenenenue

B Tabnuiie 4.

3amaanii KM 10 ypoBHAM CIIOXHOCTH TIPUBEICHO

Tabnuya 4

Pacnpedenenue 3a0anuii no ypogHAM cIOAICHOCU

Onpedensmu/knaccugpuyuposams: BaICHTHOCTD, CTe-
NICHb OKHUCJICHHS XHMHYECKHX DIEMEHTOB, 3apsiibl
HOHOB; BHJl XUMHYCCKHX CBS3eil B COCOMHCHMSX
1 TUIl KPUCTAJULTMYECKON PEIIETKH; XapaKTep Cpeibl
BOJIHBIX PAacTBOPOB BEIIECTB; OKHCIUTENb M BOC-
CTaHOBUTEIb; MPHHAUICKHOCTh BEIIECTB K Pasiid-
HBIM KJIaccaM HEOPTraHMYECKHX M OPraHUYEeCKHX CO-
€IMHEHHUIT; TOMOJIOTH ¥ M30MEPbI; XUMHUIECKHE peak-
MU B HEOPTaHUYECKOH M OPraHUYECKOH XUMHUH (IO
BCEM U3BECTHBIM KIACCU(HUKAIMOHHBIM MPU3HAKAM)

YpOBEHB CI0KHOCTH KonnuectBo MaxkcuMabHbIiH IIpoueHT MaKCUMaJIbHOTO
3aJJaHAi 3aJJaHAI TICPBUYHBIH AT MIEPBUYHOTO Oaja
3a BBINIOJHEHHUC 3aJaHUN
JTAHHOTO YPOBHS OT OOILETO
MaKCHUMaJIbHOTO TIEPBUYHOTO
Oasuta, paBHOrO 56
BbazoBsiit 17 17 30,4
TToBBIIICHHBII 11 19 33,9
Bricokwuit 6 20 35,7
Uroro 34 56 100

2.3

Xapaxkmepuzogamy: s-, p- ¥ d->TEMEHTHl MO HX
nonoxenuio B Ilepuoauyeckoii cucreme J.M. Men-
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7. IIpoao KN TEJIBLHOCTH IK3aMeHAa
OOmiasi TMPOAOKUTENFHOCT  BBIMOJHEHUS  HK3aMEHAI[MOHHONW — PaboThI
cocrasisieT 3 yaca 30 MuHyT (210 MHUHYT).

8. Jlono/IHUTe/IbLHbIC MaTepHA/Ibl H 000pyA0BaHHIE
IlepeueHp NOMOJIHUTENBHBIX MaTEPHAIOB M O0OPYIOBaHHMS, WUCIIOIb30BAHUE
KOTOPBIX paspelmieHo 1mpu npoBeneHun EI'D, yTBepxkgaeTcs HPUKa30M
Munnpocsemenus Poccun u PocobpHanzopa.
K kaxxnoMy BapraHTy 9K3aMEHAIMOHHOW PaOOThI IPUIIATAIOTCS CIEAYIOIIIEe
MaTepuabl:
— Ilepuonndeckas cucteMa Xxumuueckux aneMenTos [I.11. Menneneesa;
— TabJuIa paCTBOPUMOCTH COJICH, KUCIIOT M OCHOBAaHHIi B BOJIC;
—  DJIEKTPOXUMHUYECKHUN PSI HAPSHKEHU METAIIOB.
Bo BpeMst BBINOJIHEHUS 5K3aMEHALIMOHHOM paboThl 10 XUMUU paspelaeTcs
UCIIOJIb30BaTh HEMPOTPAMMUPYEMBIH KaJIbKYJIATOP.

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

OneHnBaHNe TPABUILHOCTH BBITIONHEHHS 3aJaHH, MPEIyCMaTPUBAIOIIIX
KpaTKUi OTBET, OCYLIECTBISIETCS C HCIOJIb30BAaHMEM CIENHANbHBIX armmapaTHo-
MPOTPaMMHBIX CPEJICTB.

TIpaBuibHOE BBITIONHEHWE KaXXKIAOro W3 3amanwmii 1-5, 9-13, 16-21, 25-28
oleHuBaercs 1 OayutoM. 3aflaHME CUMTAETCsS BBINOJIHEHHBIM BEPHO, €CIH OTBET
3alicaH B TOW opMe, KOTopasi yka3aHa B MHCTPYKIIUH 110 BBITOJHECHUIO 3aaHus,
U TIOJIHOCTBIO COBIIAJaeT C JTajJOHOM OTBeTa. B OTBeTax Ha 3amaHus
1,3,4,11,12, 13, 17, 18 nopsaok 3anyucu CUMBOJIOB 3HAYEHHSI HE UMEET.

IIpaBunpHOE BBITIOTHEHWE KaXIOTo W3 3amaHwii 6, 7, 8, 14, 15, 22, 23, 24
oueHuBaercsi 2 6aimnaMu. 3aJaHHe CUMTAETCSl BBIOJIHEHHBIM BEPHO, €CIIM OTBET
3anucaH B TOM (opme, KOTOpasi ykazaHa B MHCTPYKIMHU IO BBINOJHEHHUIO 33/1aHHS,
M TIOJIHOCTBIO COBIAJAET C STAJOHOM OTBETA: KaKIbIH CHMBOJ B OTBETEC CTOUT Ha
CBOEM MecTe, JIMIIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. | Oaju1 BRICTABIISETCS, €CITH
Ha JII000H OITHO MO3WIMK OTBETA 3alMCaH HE TOT CUMBOJI, KOTOPBIN MPEICTaBIICH
B JTaJOHE OTBeTa. BO BCcex npyrux ciydasx BeicTaBisercs O Oamno. Ecmu
KOJIMYECTBO CUMBOJIOB B OoTBeTe OoJiblie TpeOyemoro, BoicTaBisiercsi O 6ayuioB BHE
3aBUCHMOCTH OT TOTO, OBUIH JIM YKa3aHbl BCE HEOOXOMMBbIEC CUMBOJIBL.

Pa3B€pHyTHIE  OTBETBI  MPOBEPSIOTCS IO  KPUTEPUSM  IKCIEpTaMH
IpeMETHBIX KoMuccuil cyobexToB Poccuiickoit @enepanuu.

3ananus yacTu 2 (¢ pa3BEPHYTHIM OTBETOM) MPEILyCMATPUBAIOT IPOBEPKY OT
JIBYX IO TISATH AJIEMEHTOB OTBETA. 3aJaHUs C Pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBIMOJIHEHbI ~ BBIMMYCKHUKAMHU  pa3IMYHbIMU  criocobamu. Hamuume  kaxmoro
TpeOyeMoro 3JIeMEHTa OTBEeTa OleHHBAaeTcs | 0ayuioM, MO3TOMY MaKCHMalbHas
OLICHKAa BEPHO BBINIOJHEHHOIO 3aJaHus COCTaBiIieT OT 2 1o 5 Oauios:

© 2023 denepanbHas ciysxba 1o Hag30py B cdepe 00pa3oBaHus U HAYKN
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3a BbINOJIHeHUE 3a1aHui 29 u 30 MOXHO Mmoy4uTh 1O 2 Oajuia; 3a BBIOJIHEHHE
3aganuii 31 m 34 — mo 4 Oamna; 3a BBINOJIHCHHE 3afaHus 32 — 5 06aiios;
3a BhINOJIHEHKE 3a1aHust 33 — 3 Oayuia. [IpoBepka BBITOJHEHUS 3a/IaHHIA 4acTH 2
OCYLIECTBIISIETCS Ha OCHOBE TI03JIEMEHTHOTO aHAlM3a OTBETAa YYaCTHHKA dK3aMeHa
B COOTBETCTBUU C KPUTEPUSMH OLIEHHBAHUS BBITIOJIHEHHS 3aaHUSL.

B coorBerctBun ¢ IlopsinkoM mpoBeneHHsT TOCYAapCTBEHHOH HTOTOBOM
aTTecTalluy Mo 00pa30BaTENbHBIM MIPOrpaMMaM CpPEIHEro O0LIero 0Opa3oBaHUs
(npuka3 Munnpocseuienusi Poccuu u Pocodpranzopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBad MuntoctoM Poccnn 10.12.2018 Ne 52952)

«82. <...> Ilo pesynbraraMm II€pBOi ¥ BTOPOHl NPOBEPOK IKCIIEPTHI
HE3aBHCHMO JPYr OT Jpyra BBICTABISIOT Oaibl 32 KaX/IblH OTBET Ha 3a/IaHHS
9K3aMeHalMoHHON paboTel EI'D ¢ pa3BépHyThIM OTBETOM. <...>

B ciydae cymecTBeHHOTO pacxoxIeHHs B Oaisiax, BBHICTABICHHBIX JBYMs
9KCIIEpTaMH, Ha3HA4aeTcsl TpeTbs mpoBepka. CyIIECTBEHHOE pPacXOXKACHHE
B Oautax ompeleseH0 B KPHUTEPHSX OLECHUBAHHS IO COOTBETCTBYIOIIEMY
yueOHOMY IIPEAMETY.

OKCHepTy, OCYLIECTBISIOLNIEMY TPETBIO IPOBEPKY, NPEIOCTABISACTCS
uHopmanmss o0 Oawiax, BBICTABICHHBIX OJKCIEPTaMH, paHee IMPOBEPSIBIIMMH
9K3aMEHALIOHHYI0 paboTy».

L. CyIecTBEHHBIM ~ CUHMTAeTCS  pPacXOKIEHHEe MeXIy Oautamu,
BBICTABJICHHBIMH TEPBBIM M BTOPBIM DJKCIIepTaMH, Ha 2 wid Oomee Oauia
3a BBIIOJIHEHUE 1000ro u3 3azaHuil 29-34. B sToMm ciydae Tperuil skcmepr
MIPOBEPSIET OTBETHI TOIBKO HA T€ 33/IaHMs, KOTOPHIC BBI3BAIH CTOJb CYIIECTBEHHOE
pacxoXxIeHHE.

2. PaCXO)KZLCHI/IC B pe3yJibTaTax OLUCHUBAHUA NBYMs OKCIEPTaMH OTBETA
Ha ONHO W3 3amaHuil 29-34 3akmrodaeTcss B TOM, YTO OJUH JKCIIEPT yKas3al Ha
OTCYTCTBHE OTBETA Ha 3aJ]aHue, a IPyTrOi BHICTABHJI 32 BHIIOJIHEHNE 3TOTO 3a1aHHS
HeHyJeBol Oami. B aTom ciydae TpeTuil SKCmepT HmpoBepseT TOJIBKO OTBETHI Ha
3amaHus (IO BCEM KPHUTEPHSIM OLEHHBAaHHS NAHHOTO 33/IaHMs), KOTOpPBIE OBUIH
OLIGHEHBI CO CTOJIb CYIIECTBEHHBIM pacxoxkaeHueM. CuTyaluu, B KOTOPbIX OJUH
9KCIIEPT yKa3al Ha OTCYTCTBHE OTBETa B HK3aMEHAI[MOHHOH paboTe, a BTOpPOH
9KCIIEPT BBICTABWII HYJIEBOI Oail 3a BBINOJHEHHE DTOTO 33/IaHMs, HE SBISIOTCS
CUTYalUsMH CYLIECTBEHHOTO PACX0XKICHHUS B OLICHUBAHHU.

MakcuManbHbI TICPBUYHBIA Oalia 3a BBINOJHEHHE HK3aMECHAI[MOHHOM
paboThl — 56.

Ha ocHOBe pe3ysbTaToB BBIIOIHEHUS BCEX 3aJaHUM pabOThl ONpeaensoTcs
MEPBUYHBIC 0AaJUTbl, KOTOPBIC 3aTeM NEePEeBOASTCSA B TecToBbie MO 100-0anibpHOM
TIKae.

10. U3menennss B KUM EI'D 2023 roaa B cpaBuennn ¢ KUM 2022 roaa
B sk3amenarmonnoit padore 2023 r. mo cpaBHeHHIo ¢ pabortoir 2022 .
MIPUHSATHI CIEAYIONINE H3MEHEHHS.
1. U3menén dopmar mpeabsBiIcHUs YCIOBHs 3alaHus 23, OPUEHTHPOBAHHOTO
Ha TIPOBEPKY YMEHHS NPOBOAUTH pacuéTbl KOHIIEHTPAIMH BEIIECTB
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B PABHOBECHOW CHCTEME: BMECTO TAaOMUYHOW (OPMBI  TPEIbIBICHHS
KOJIMYECTBCHHBIX J[AHHBIX BCE JJIEMEHTHI OyAyT NpeacTaBlieHbl B (opme
TEKCTa.

2. HW3menéHn nopsamok cienoBanus 3aganuii 33 u 34.

3. HM3MeHEH ypoBeHb CIOXHOCTH 3amanHuil 9, 12 u 16: B 2023 r. yka3aHHbIE
3a/laHus OyIyT NPEICTABIICHBI HA TIOBBIIIIEHHOM YPOBHE CIIOKHOCTH.

B menom mnpuHATHIE W3MEHEHHS B JK3aMEHAIMOHHOW pabore 2023 T.
OpUCHTUPOBAHBI Ha IOBBIIICHHE OOBEKTUBHOCTH MPOBEPKH C(HOPMUPOBAHHOCTH
psiia BaXKHBIX METANPEIMETHBIX YMEHHH, B MEPBYIO OUepe/lb TAKUX, KaK aHaJN3
TEKCTa YCIIOBHUS 3a/1aHusl, IIPEJCTABICHHOr0 B pa3In4yHoil Gpopme (Tabnuia, cxema,
rpaduk), KOMOMHUPOBAaHNE AHATMTHUYECKOM M PAacu€THOM NEATeIbHOCTH, aHAIH3
COCTaBa BEMIECTB M MPOTHO3 BO3MOXHOCTH TPOTEKAHHS PEAKIUi MEXIy HHMH,
MOJIETUPOBAHUE MTPOIIECCOB U ONHMCAHUE NPU3HAKOB UX MPOTEKaHUS U Jp.
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Ipunoorcenue

00600ménnprii nian papuanta KUM EI'D 2023 rona
no XUMHNHN

Hcnonp3yroTest claeayomye yCIoBHbIe 0003HAUCHUSL.
Ypoenu croocrnocmu 3a0anuii: b — 6azoesuuii; I — nogvluennuwlil, B — ebicoxutl.

Howmep IIpoBepsiemMble 371EMEHTHI Konpl npo- | Kozl | Vpo- | Make. | Ilpu-
3a/a- COZlepKaHUS BEpAEMBIX | TpeOO- | BEHb [0ail 3a| MEpHOE
HUSA 3JIEMEHTOB | BAaHUH | CIOX- [BBINOJ-| BpEMs

coziepixa- HOCTH | HEHHE | BBITION-
HUS IO 3ama- | 3ama- | HEHHA
KOIH- HUS | HHS |3aJaHUS
¢ukaropy (MuH.)
Yacrs 1
1 CTpoeHHe 3JIEKTPOHHBIX O0OJIOYEK aTOMOB 1.1.1 1.2.1, b 1 2-3
9JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB: S-, P- 2.3.1
U d-31IeMEeHTHIL.
OnextpoHHas KoHpUrypanus atroma. OCHOB-
HOE ¥ BO30YXAEHHOE COCTOSHUSI aTOMOB
2 3aKOHOMEPHOCTH HM3MEHEHHS XHMHYECKUX 1.2.1, 1.2.3, b 1 2-3
CBOWCTB 2JIEMEHTOB M UX COCTUHEHUH TIO Tie- 1.2.2, 2.4.1,
pHUOJaM U IpyIaMm. 1.2.3, 2.3.1
Obmas xapakrepuctuka MetamuioB [A-IITA 1.2.4
IPyNH B CBsi3M C UX nosoxenueM B [lepuo-
JIMYECKON CHCTEME XMMHYECKHX 3JIEMCHTOB
JI.W1. MenneneeBa | OCOOCHHOCTSIMH CTpOE-
HUS BX aTOMOB.
XapakTepuCTHKa IEPEXOAHBIX DJIEMEHTOB —
MeJy, IIHHKA, XpOoMa, jKele3a — M0 UX MOJIo-
eHuto B [lepuoanueckoil cuctemMe Xummyec-
kux anementoB .M. MenneneeBa u ocoOeH-
HOCTSIM CTPOCHHUS MX aTOMOB.
OOmast xapakTepuUCTHKa HeMeTawioB [VA-—
VIIA rpynn B cBs3M ¢ UX NojoxeHueM B Ile-
PHOIMYECKON CHCTEME XUMUYSCKUX JJIeMEH-
ToB JI.U. MenzeneeBa ¥ 0COOCHHOCTAMH
CTPOCHUSI X aTOMOB
3 OnexTpooTpHuarensHOCTh. CTeneHb OKucie- 1.3.2 1.1.1, b 1 2-3
HUS U BAJICHTHOCTh XUMHUYECKHUX IEMEHTOB 221
4 KoBanentHast xumuueckas CBs3b, €€ pa3HO- 1.3.1, 222, b 1 2-3
BUIHOCTH M  MEXaHM3MBl  00pa30BaHWUS. 1.3.3 242,
XapaKTepUCTUKN KOBAJIICHTHOH CBA3M (TIOMISAP- 243

HOCTb ¥ DHEprusl cBs3W). lloHHas CBA3b.
Merannuueckas cBsi3b. Bogopoanas cBsi3b.
BemecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISP-
HOTO CTpPOeHMs. THUI  KPHUCTAJUIMYECKOU
peléTky. 3aBUCUMOCTb CBOWCTB BEILLECTB OT
HX COCTaBa M CTPOEHHS
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Homep
3a1a-
HUA

IIpoBepsieMbIe 3IEMEHTHI
coJiepKaHus.

Konp! npo-
BEPSIEMBIX
JNEMEHTOB
cozepiKa-
HHS TIO
KOIH-
¢ukarTopy

Koast
Tpebo-
BaHHI

Ypo-
BEHb
CITOXK-
HOCTHU
3aa-
HUS

Makc.
OaJL 34
BBITIOJ-
HEHHUE
3a/1a-
HUs

IIpu-
MepHoOe
BpeMst
BBIIOJN-
HEHUs
3a7aHusA
(MHH.)

Knaccuukanus HEOpraHMYeCKUX BEIIECTB.
HomenknaTtypa HEOpraHM4ECKHX — BEILECTB
(TpUBHATBEHAS U MEXTyHAPOIHAS)

2.1

1.3.1,
2.2.6

b

2-3

XapakTepHble XUMHYECKHE cBOJCTBa
IIPOCTBIX BEIIECTB — METAIOB: INEJOYHBIX,
MIETOYHO3EMENbHBIX, MarHus, AJIOMUHAS,;
NIepEeXOIHBIX METaJUIOB: MEH, [IMHKA, XpOMa,
xKenesa.

XapakTepHbie XUMHUYECKHE CBOWCTBA
IIPOCTBIX BELIECTB — HEMETAUIOB: BOJOPOJA,
raJlOreHOB, KHCIOpOja, Cepsl, a3oTa, oc-
¢dopa, yriuepona, KpemHHs. XapaKTepHbIE
XMMHYECKHE CBOWCTBA OKCHJOB: OCHOBHBIX,
aM(OTEepHBIX, KHCIOTHBIX

XapakTepHble XHMHYECKHE CBOICTBA OCHO-
BaHMIl M aM(OTEpHBIX THAPOKCHUAOB. Xapak-
TepHbIe XUMUYECKUE CBOHCTBA KHCIIOT.
XapakTepHble XUMHUYECKHE CBOWCTBA COJICH:
CpelHHX, KHCIIBIX, OCHOBHBIX; KOMILIEKCHBIX
(Ha mpuMepe I'MAPOKCOCOEIMHEHHH alloMH-
HUS U [IUHKA).

DJeKTpONUTHYECKasT TUCCOLMANUS JIIEKTPO-
JINTOB B BOJHEIX pacTBopax. CHIBHBIC H cla-
Oble DIEKTPOIUTEL.

Peaknuu HOHHOrO 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

Krnaccngukanusi HEOPraHMYECKHUX BEIIECTB.
HomeHnknatypa HEOPraHHYECKHX BEIIECTB
(TpUBHATBHAS U MEXTyHApOIHAS).
XapakTepHble XUMUYECKUE CBOICTBA HEopra-
HUYECKUX BEILIECTB:

— HPOCTHIX BELIECTB — METAJUIOB: IETOYHBIX,
MENOYHO3EMEIbHBIX, MarHus, AalOMHUHUSA,
NePEeXONHBIX METa/uloB (MeIH, IMHKa,
XpoMa, JKeJe3a);

—IPOCTHIX BEHIECTB — HEMETA/UIOB: BOJO-
pona, ranoreHoB, KHCIOPOJa, Cepsl, a30Ta,
thocdopa, yriaepona, KpeMHHS;

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

— OCHOBaHHH U aM(OTEPHBIX THAPOKCHIOB;

— KHCJTIOT;

— coJeil: cpefHNX, KUCIBIX, OCHOBHBIX; KOMII-
JeKCHBIX (Ha TIpuUMepe THIPOKCOCOEIH-
HEHMH aJFOMUHUSL U LIMHKA)

2.1
2.2
2.3,
2.4,
2.5,
2.6,
2.7

1.3.1,
2.2.6,
233

5-7
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Homep IIpoBepsieMble 1EMEHTBI Kompr mpo- | Koamer | Ypo- |Make. | Ilpu-
3a/1a- coJiepKaHus BepsieMbIX | TpeOO- | BeHb |0ayul 3a] MEpHOE

HUS 9JIEMEHTOB | BaHHH | CJIOXK- [BBIION-| BpeMs
coziepxKa- HOCTHU | HEHME | BBINOJ-

HHMSA IO 3a0a- | 3a7a- | HEHUs

KOJIH- HUA | HHS |3aJaHUs

¢dukarTopy (MuH.)

8 Krnaccudukanuss HEOPraHUYECKUX BEIIECTB. 2.1, 1.3.1, II 2 5-7

HoMmeHnkiaTypa HEOpPraHMYECKHX BEILECTB 2.2, 2.2.6,
(TpuBHATBHAS U MEXTyHAPOIHAA); 2.3, 2.3.3,
XapakTepHbIe XUMHYECKHE CBOWCTBA HEOpra- 2.4, 243,
HAYECKHUX BEIIECTB: 2.5, 244
— IPOCTHIX BELIECTB — METAJIOB: IEIOYHBIX, 2.6,
mEI0YHO3EMEIbHBIX, MAarHus, AaJIOMHHUS, 2.7
HEepPeXOHbIX METAIIOB (MEaH, IIMHKA, Xpo-
Ma, JKenesa);
— IPOCTHIX BEILECTB — HEMETAJLIOB: BOZOPO-
J1a, TaJOTEHOB, KHCIOPOJa, CEphl, a30Ta,
tdocdopa, yriaepona, KpeMHHUS;
— OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX, KHC-
JIOTHBIX;
— OCHOBaHHH U aM(OTEPHBIX THAPOKCHIOB;
— KUCJIOT;
— coJeil: cpefHHX, KUCTBIX, OCHOBHBIX; KOMII-
JIEKCHBIX (Ha TIpUMepe THIPOKCOCOEIH-
HEHUH aJIFOMUHUS U [IHKA)
9 B3auMocBs3b HEOPraHMYECKUX BEILECTB 2.8 2.3.3, I1 1 2-3
243

10 | Knaccubwukanus OpraHMYecKUX  BEIIECTB. 33 2.2.6 b 1 2-3
HomenknaTypa  OpraHM4ecKMX  BEILECTB
(TpUBHATBHAS U MEXTyHApO/IHAs)

11 Teopust CTpOeHHS OpPraHMYECKUX COCIH- 3.1, 1.2.1, b 1 2-3
HEHMI: TOMOJIOTHS U U30MepHs (CTPYKTYpHast 3.2 222,
U TIPOCTPAHCTBEHHas). B3amMmHoe BIHsSHHE 2.2.3,
aTOMOB B MOJIEKYJIaX. 22.7
Tumsl cBs3edl B MOJIEKyJNaX OpraHHYECKUX
BemlecTB. [mOpuam3amust aTOMHBIX OpOH-

Taneil yriepoga. Pagukan. @yHKunoHampHAas
rpymnna
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Homep
3a1a-
HUA

IIpoBepsieMbIe 3IEMEHTHI
coJiepKaHus.

Konp! npo-
BEPSIEMBIX
JNEMEHTOB
cozepiKa-
HHS TIO
KOIH-
¢ukarTopy

Koast
Tpebo-
BaHHI

Ypo-
BEHb
CITOXK-
HOCTHU
3aa-
HUS

Makc.
OaJL 34
BBITIOJ-
HEHHUE
3a/1a-
HUs

IIpu-
MepHoOe
BpeMst
BBIIOJN-
HEHUs
3a7aHusA
(MHH.)

12

XapakTepHble XUMHUYECKHE CBONCTBA yTIIEBO-
JIOPOZIOB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKCHOB,
JICHOB, AIKMHOB, apPOMAaTHYECKHX YIIIEBOJIO-
pomoB (OeH3oma ¥ TOMOJIOTOB OeH301a,
CTHpOIIA).

OCHOBHBIE CIOCOOBI ITOJTY4YEHHS YIIIEBOMO-
ponoB (B naboparopun). XapakrepHble
XUMUYECKHE CBOMCTBA TNPEACIBbHBIX OJHO-
aTOMHBIX M  MHOTO4TOMHBIX  CIIUPTOB,
tenona.

XapakTepHble XHMHYECKHE CBOWMCTBA ajlb-
JITH/IOB, TpeeIbHBIX KapOOHOBBIX KHCIOT,
CJIOXKHBIX 3()HUPOB.

OCHOBHBIE CIIOCOOBI TOTYYCHHST KHCIOPOA-
COZICpIKAIMX ~ OPraHMYECKUX  COCIMHCHMIT
(B 1aboparopun)

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

XapakTtepHble XUMHUYECKHE CBOICTBa
a30TCOJIEpKAIIMX OPraHMYECKHX COCIHUHE-
HUW: aMHMHOB M aMHUHOKHCIOT. BakHeifmune
croco0bl  MOJydeHHsT aMHHOB ¥ aMUHO-
KHCJIOT.

Buosornyeckd BakKHBIE BEIECTBA:
YIIeBOABl  (MOHOCAXapuUBL,
TIOJIHCAXapU/Ib), OSTIKHI

KUPBHI,
Jcaxapusl,

3.7,
3.8

2-3

14

XapakTepHble XUMHYECKHe CBOJCTBa
YTJIEBOZIOPOJIOB:  AIKAHOB, IMKJIOAIKAHOB,
aJIKeHOB, [MEHOB, AIKHHOB, apOMAaTHYECKHX
yriaeBosopoaoB  (0eH3071a © TOMOJIOTOB
OeHsona, crupona). Bakueiimme crmocoObI
MOJIyYEHUs! yrieBo1opooB. MoHHbIi (1paBu-
n0o B.B. MapkoBHUKOBA) U paJuKalbHbIE
MEXaHU3MBbI pEaKIHii B OpraHMIeCKOH XUMUH

3.4,
4.1.7

2.3.4,
2.4.4

5-7

15

XapakTepHble XHMHUYECKHE CBOMcTBa IIpe-
JICIBHBIX OJHOATOMHBIX M MHOT0ATOMHBIX
crnupToB, (eHona, ambIeruioB, KapOOHOBBIX
KHCJIOT, CIOXHBIX 3(hupoB. Baxneiimme
CTIOCOOBI TIOTYYEHHS KHCIOPOJICOACPIKAIIAX
OpraHMYeCKUX COCTUHCHUN

3.5,
3.6,
4.1.8

5-7

16

B3auMocBsA3p  yIieBolOpOAOB,  KUCIOPOA-
coJepKAIlUX M a30TCOAEPKALIMX OpraHu-
YECKHUX COCTMHCHHI

3.9

234,
243

2-3

17

Krnaccngukanuss XHUMHYECKHX peakIHil B He-
OpraHNYEeCKO M OPraHNYeCKON XUMHUH

1.4.1

2-3

18

CKopoCTh  peakuuy, €€ 3aBUCHMOCTh OT
pa3IUYHBIX (AKTOPOB

1.4.3

2.4.5
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Homep IIpoBepsieMble 1EMEHTBI Kompr mpo- | Koamer | Ypo- |Make. | Ilpu-
3a/1a- coJiepKaHus BepsieMbIX | TpeOO- | BeHb |0ayul 3a] MEpHOE
HUS 9JIEMCHTOB | BaHUH | CIIOX- [BBIMOJN-| BpeMs

cojepika- HOCTH | HCHHUE | BBITNIOJI-
HUS TI0 3aja- | 3aja- | HEHUA
KO- HHUSA | HUS |3aJaHuA
¢dukarTopy (MuH.)
19 Peakiyy oKUCIUTEIBHO-BOCCTAHOBUTEIbHEIE 1.4.8 2.2.1, b 1 2-3
2.2.5
20 | DnekTposu3 pacIiuiaBOB U PACcTBOPOB (CoOJeid, 1.4.9 1.1.3, b 1 2-3
1IeJIOYEeH, KHCIIOT) 2.2.5
21 I'upponus coneii. Cpea BOOHBIX PacTBOPOB: 1.4.7 224 b 1 2-3
KHCIIasl, HelTpasbHas, HIeI04Has
22 | Obpatumble W HEOOpaTHMbIC XHMHUYECKHUE 1.4.4 245 II 2 5-7
peakuuu. Xumudeckoe paBHoBecue. CMmerte-
HHME PaBHOBECHS I10J| JCHCTBUEM Da3iIMYHbBIX
taxropoB
23 OOpatumble u HeOOpaTHMbIE XHMHYECKHE 1.44, 1.1.1, I 2 5-7
peaknuu. XuMH4YecKoe paBHOBecue. Pacuérel 433 252
KOJIMYECTBA BEIECTBA, MACChI BELECTBA WIIM
00bEMa Ta30B 10 HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO M3
YYaCTBYIOIIHX B PEaKIMU BEIECTB
24 | KayecTBEHHbIE pEaKIMM HAa HEOPraHUYECKUe 4.1.4, 2.5.1 II 2 5-7
BEIllECTBA M HMOHBI. KauecTBeHHbIE peaklMU 4.1.5
OPTaHUYECKUX COCTMHEHHH
25 | IlpaBuna paborel B mnaboparopun. JlaGo- 4.1.1, 1.3.2, b 1 2-3
paropHas nocyna u obopynosaunue. IIpaBuna 4.1.2, 1.3.3,
Oe3omacHOCTH TIpH padoTe ¢ eIKUMH, To- 42.1, 1.34,
pIOYMMH M TOKCHYHBIMH  BELIECTBaMH, 422, 22.4
cpeacTBaMH OBITOBOIT XUMUH. 423,
Hayunsle wMeToapl HccleOBaHUS —XHMHU- 424,
YECKUX BELIECTB M HpeBpalleHuid. MeTombl 4.2.5
pasZeNeHus cMeceil B OYHCTKU BEIECTB.
ITonsATHEe O MeTamTypruu: OOIIME CIOCOObI
TOJIy4eHUs] METaJJIOB.
OOmme HaydHbIe NPUHIAIIBI XUMHYECKOTO
MIPOU3BOACTBA (Ha IPUMEpEe IPOMBIIIICHHOTO
NONy4YeHUs AaMMHaKa, CEpPHOH KHCIOTEHI,
MeTaHoJa). XUMHYECKOE 3arpsi3HEHUE OKpY-
Kaowel cpeabl u ero nocneactBus. [Ipu-
POZHBIC HMCTOYHHKH  YIJICBOJOPOJOB, HX
nepepaboTka.
BBICOKOMOIIEKYISIpHBIE COSMHEHUS. Peakimu
MOJIIMEPU3allil U HOJHKOHAeHcarmu. [lomm-
Mepsl. IlmacTMacchl, BOJIOKHA, KayqyKH
26 | Pacuérpl ¢ HMCHONb30BaHMEM MOHATUH «pac- 4.3.1 252 b 1 34
TBOPHMOCTB», «MAaccoBasi [JOJI1 BeIecTBa
B pacTBOpe»
27 | Pacuérsl TemtoBoro s¢ddexra (o TepMo- 434 252 b 1 34
XHMHYECKHM YPaBHEHUSIM)
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Homep IIpoBepsieMble 31EMEHTHI Kompr mpo- | Koxer | Ypo- |Maxke. | Ilpu-
3a/1a- coJiepKaHus. BepsieMbIX | TpeOO- | BeHb [0ayut 3a] MEpHOE

HUS 9JIEMCHTOB | BaHUH | CIIOX- [BBIMOJN-| BpeMs
coiepika- HOCTH | HCHHUE | BBITIOJI-

HUSI TI0 3aja- | 3aja- | HEHUA

KO- HHS HUA |3a7aHUA

¢ukarTopy (MuH.)

28 Pacuérel Macchl BelecTBa WM 00bEMA ra3oB 433, 252 b 1 34

10 U3BECTHOMY KOJHMYECTBY BEILECTBA, Macce 438,
Wi 00bEMY OIHOTO M3 YYacTBYIOIIUX B pe- 439
aKI[UU BEIECTB.
Pacuétsl MaccoBoil wiH OO0BEMHOH moIH
BBIXOJIa IPOAYKTA PEAKIMU OT TEOPETUIECKH
BO3MOJKHOTO.
Pacuétsl MaccoBoil nonu (Maccel) XHMH-
YECKOI'0 COCJIMHEHUS] B CMECH
Yactb 2
29 OKHCIUTENs W BOCCTAHOBUTENb. Peakiuu 2.8 2.3.3, B 2 10-15
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHBIE 243,
244
30 DIEeKTPONUTHYECKAsS JUCCOLUALUS 3JIEKTPO- 1.4.8 2.2.5, B 2 10-15
JIMTOB B BOJHBIX pacTBopax. CHIbHBIC H Cla- 244
Oble IEKTPOIUTHL. Peakiiny HOHHOrO 0OMeHa
31 Peakiuu, mnoxaTBepikAaromMe B3aMMOCBA3b 43.1 252 B 4 10-15
Pa3IHYHBIX KJIACCOB HEOPraHWYECKHX Be-
IIECTB
32 Peakmyy, NOATBEpXKIAlOIINE B3aHMOCBS3b 3.9 2.3.4, B 5 10-15
OPraHWYECKUX COCAUHEHHUM 243

33 YcTaHOBIIEHHE MOJIEKYJISIPHOM U CTPYKTYPHOM 4.3.7 252 B 3 10-15

opmyn BemecTBa

34 | Pacuérbl ¢ HCHOJIb30BAaHUEM IOHATHH «pac- 43.1, 252 B 4 20-25

TBOPUMOCTB», «MaccoBasi JOJs BEIIeCTBa 435,
B PacTBOpE». 4.3.6,
Pacuérer Maccel (00bEMa, KOIMYECTBa Be- 439
IIEeCTBA) MPOJYKTOB PEaKIUH, €CIH OJHO U3

BEILIECTB JaHO B U30BITKE (MMEET IPUMECH).

Pacuérel Mmaccel (00bEMa, KoJaM4yecTBa Be-

IIECTBA) NMPOAYKTa PEAKLUUM, CCIU OAHO W3

BEILIECTB JIAHO B BHJE PacTBOpa C ompene-

JNEHHOH MaccoBOil nonel pacTBOPEHHOIO
BEILECTBA.

Pacuétsl MaccoBoil momm  (Maccel) XH-
MHYECKOTO COCANHCHUS B CMECH

Bcero 3amannii — 34; u3 Hux
10 TUITY 33JIaHUM: C KPAaTKUM OTBETOM — 28, C pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHto cioxnoct: b—17; [1-11; B - 6.

MakcuMalnbHbIi epBHYHBIN 6asI 3a paboTy — 56.

Oo6miee BpeMs BBIONHEHHs padoThl — 3 yaca 30 munyT (210 MuH.).
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