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Crneundpuxanus
KOHTPOJILHBIX H3MEPUTEJIBLHbIX MAaTEePHAIOB
U1 mpoBefieHus B 2025 roay eAuHOro rocyiapcTBEHHOr0 IK3aMeHa
no XUMHUHN

1. HazHayeHHe KOHTPOJILHBIX H3MepHUTEIbHBIX MaTepuasioB (KUM) EI'D

Enueerit rocymapctBeHHbId 3k3ameH (EI'D) mpencraBiser coboit dopmy
rocyJapCTBEHHOW MTOTOBOM aTTECTal[Md, MPOBOAMMOM B WEISIX OMNpeAeNieHUs
COOTBETCTBUSI  PE3ylbTATOB OCBOCHHSA OOYYalOIIMMHCA  00pa30BaTENbHBIX
IporpaMM CpefHero oOmero o0pa3oBaHMSA COOTBETCTBYIOIINM TPEeOOBAHHAM
(benepaIbHOrO TOCYIapCTBEHHOTO 00pa30BaTeNIbHOTO cTaHaapTa. s yKa3aHHBIX
Leneld  MCMOJB3YIOTCS KOHTPOJIbHBIE H3MepuTenbHbie Marepuaisl (KMM),
HpECTaBIISAIONIIE CO00I KOMIUIEKCHI 3aJaHIH CTaHAAPTU3UPOBAHHOI (hOPMEL

EI'D npoBogutcs B coorBercTBuu ¢ DenepanbHbIM 3aKOHOM 0T 29.12.2012
No 273-@3 «OO6 oOpasoBanun B Poccuiickoii ®Deneparum» u  Ilopsakom
MPOBENEHNsI TOCYAAPCTBEHHON WTOTOBOM aTTeCTallMd IO 00pa30BaTENbHBIM
mporpaMMaM  cpemHero o0mero o0pa3oBaHMS, YTBEPKAEHHBIM  IIPHKA30M
MunmnpocBemienuss Poccun u  PocobOpuam3opa ot 04.04.2023  Ne 233/552
(3apeructpupoBad Muntoctom Poccun 15.05.2023 Ne 73314).

2. lokyMeHTbl, onpeaeasiromue cogepxxanue KUM EI'D

Copepxxanue KHWM EI'D onpenensercs Ha OCHOBE (QenepaabHOTO
TOCYapCTBEHHOTO 00Opa30BaTEIBHOTO CTAHIapTa CPeIHero odmero odpa3oBaHUs
(manee — ®I'OC) (mpuka3z MunucreperBa npocsenieHust Poccuiickoir @enepannu
or 12.08.2022 Ne 732 «O  BHeceHMM  M3MCHEHMH B  (QenepalbHbIN
TOCYIAapCTBEHHBI 00pa3oBaTeNbHBI CTaHAApT cpeqHero oodmiero obOpazoBaHus,
YTIBepKIEHHBIA TpHka3oM MuHHCTepcTBa 00pa3oBaHMS W Hayku Poccuiickoi
Oeneparuu ot 17.05.2012 Ne 413»).

JeranuzupoBaHHble TpeOOBaHHS K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMBbI cpeqHero odriero oOpa3oBaHus, MpoBepsieMble Ha
ocHoBe wu3MeHEHHOro B 2022r. ®I'OC, sBIAIOTCA NPEEMCTBEHHBIMU 110
oTHOIIEeHUIO K TpeboBanusim ®I'OC 2012 r.

IMpn pazpaborke KHMM EI'D yunteiBaeTcs conepkanue (emeparbHOH
o0Opa3oBaTeNnbHOIl HpOrpaMMBI  cpefHero oOmero oOpa3oBaHms  (TIpHKa3
MunuctepcrBa npocsemeHus Poccuiickoit ®@enepanuu ot 18.05.2023 Ne 371
«O0 yTBepxkIeHHH (enepaabHOlH 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIEro
o0pazoBaHus) (C UBMEHEHUSIMN)).
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3. [loaxoam! Kk 0TOOPY copep:xkanus, pazpadorke crpykrypst KUM ET'D

JIM4HOCTHBIE Pe3yNnbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeNbHON NMPOrpaMMbl
oOyuarommMucs (Ha ocHoBe u3MeHEHHOro B 2022 r. ®I'OC) oTpakaroT TOTOBHOCTh
U CTIOCOOHOCTh 00YJaromuXcs PyKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEH
TO3UIIMEH JIMYHOCTH, CUCTEMO# IICHHOCTHBIX OPUCHTAIINM, TO3UTHBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOLIMX TPAJULIOHHBIM LIEHHOCTSIM POCCHHCKOTO O0IIECTBa;
pacImpeHne XU3HEHHOTO OIBITa U ONBITA ASSITENLHOCTH B IPOLECCE pealn3aluy
OCHOBHBIX HAITPABJICHUI BOCTIUTATENBHOH AesTensHOCTH. CollepikaHue U pe3yIbTaThl
BBIMOJTHEHUsT 3afaHuii EI'D CBsS3aHBI B TOM YHCIIE C JOCTMYKEHHEM JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTENLHOM MPOTrpaMMbl MO M3MEHEHHOMY
B 2022r. ®I'OC B wactm ¢m3uueckoro (CGOPMHUPOBAHHOCTH 3IOPOBOTO
n Oe3omacHOro oOpasa >KH3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO
U JIp.), TPYAOBOrO (MHTEPEC K Pa3IuYHbIM cepam IpodhecCHOHATBHON IeITeIbHOCTH
U JIp.), SKOJOTH4ecKoro (chopMHUpPOBAaHHOCThH KOJIOTHYECKON KYJIbTYphl, TOHUMAHHUE
BIUSIHUSL ~ COIMAIBHO-DKOHOMHIYECKHX IIPOLECCOB HA COCTOSIHHE —TIPHUPOIHON
U COIMAIBHOW CpelIbl, OCO3HAHHE ITI00aTEHOrO XapaKkTepa SKOJOTHYECKHX TpobiieM
W p.) BOCNUTAaHMS, a TalkKe TMPUHATHA LEHHOCTH HAYYHOTO II03HAHHUS
(chopMHPOBAaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ¥ OONICCTBEHHOW MPAKTUKH, COBEPIICHCTBOBAHHE SI3BIKOBOM
Y YATATENIbCKOW KYJBTYphl KaK CpEICTBA B3aUMOJCWUCTBUS MEXIY JIFOIBMU
W o3HaHusT Mupa u 1p.). [logpoOHast mH(OpMAIMsS O JMYHOCTHBIX Pe3yJbTarax
OCBOGHHSI OCHOBHOM  oOpaszoBarembHOI mporpammer mo  @I'OC  2012r.
Y NIPECMCTBEHHBIX JICTATN3UPOBAHHBIX TPEOOBAHHUAX K JIMYHOCTHBIM pE3yJIbTaTaM
B m3MenénnoM PI'OC 2022 r. mpuBeneHa B pa3iene 3 koaudpukaTopa.

Bxkmouéunsle B KHMM  EI'D  3amaHus  BBIABISIOT — JOCTHDKEHUE
METaNmpeMETHBIX W  TNPEAMETHBIX  PE3yJIbTATOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHOI IPOrpaMMbI CpeHero oomero oopazoBanus. [Ipy BBITTOITHEHHH
3aJlaHUii, TOMHUMO TMPEAMETHBIX 3HAHWK, YMEHHWH, HABBIKOB W CIOCOOOB
MO3HABATEIBHON IEATEIILHOCTH, BOCTPEOOBAaHBI TaK)Ke YHHBEpCAJbHBIE ydeOHBIE
MO3HaBaTeIbHbIE, KOMMYHUKATHBHBIE U PETYJSTUBHBIE (CaMOOpTaHH3aILHs
Y CAMOKOHTPOJTb) JICHCTBHS.

Ot6op conepxanust 3amanuii KMM ms npoeaenus EI'D mo xummum
B 2025 I. B LI€JIOM OCYILECTBISIIOT C COXPAaHEHUEM YCTaHOBOK, HA OCHOBE KOTOPBIX
(OpPMHPOBAIICE 3K3aMCHAIIMOHHBIC MOJEIH MPENBIAYNIMX JeT. B umcne 3Thx
YCTQaHOBOK HauOonee BaXHBIMH C METOJMYECKOH TOYKH 3pEHUs SBISIOTCS
CIeyIoIue.

KHM opueHTHpOBaHbl Ha IPOBEPKY YCBOEHMS CUCTEMbI 3HAHUN U YMEHHUH,
¢dbopMUpOBaHME KOTOPBIX MNPEIYyCMOTPEHO MACHCTBYIOIIMMH IpPOrpaMMaMH 0
XUMHH )15 00111e00pa3oBaTeIbHbIX OpraHU3aIui.

DK3aMeHAIMOHHBIE BAPHUAHTHI [0 XHUMHH COJACPKAT 3aIaHMs, Pa3IndHbIe TI0
(bopMe TpeaBIBICHAS YCIOBUS M BHIY TpeOyeMOoro OTBETa, O YPOBHIO CIIOKHOCTH,
a TaKoKe I10 crocobaM OLIEHKH UX BBINOIHEHHs. Kak U B peAblayIue Toabl, 3a1aHus
KHWM EI'D 2025 r. nocTpoeHbl Ha MaTepualie OCHOBHBIX pa3zieiioB IIKOJILHOTO Kypca
XUMHH: OOIIeH, HEeOPraHWYeCKOH W  OpPraHWYecKod, W3yYeHHe KOTOPBIX
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o0ecIieunBaeT OBJIaICHIE 00yJAOIUMICS CHCTEMOH XUMHUUeCKUX 3HaHMH. K uncity
TTaBHBIX ~ COCTABISIONIMX OTOH  CHCTEMBI OTHOCSTCA: BeAyIlHe IOHATHSA
0 XUMHYECKOM 3JIeMEHTE, BEIIeCTBE M XMMHYECKOH PEaKIUH; OCHOBHBIE 3aKOHBI
U TEOPETUYECKHE MOJOKEHHUS XMMHUM; 3HAHMA O CUCTEMHOCTH M IPHUYMHHOCTU
XUMHYECKUX SIBJICHUH, FE€HE3UCE BEILIECTB, CIOCO0aX O3HAHUS BELLIECTB.

B memsax obecrniedeHus BO3MOXKXHOCTH JU(M(HEPCHIMPOBAHHONW OLIEHKU
y4eOHBIX HocTmxeHuil BeimyckHukoB KM EI'D mpoBepky OCBOSHHS OCHOBHBIX
00pa30BaTeNbHBIX IPOTPAMM II0 XHMHUH MIPOBOIAT HA TPEX YPOBHSIX CIOKHOCTH!
6a30BOM, MOBBIIIEHHOM U BHICOKOM.

IMpu paszpaborke KMM ocoboe BHHUMaHHE OBLIO YIEICHO pealn3aluu
TpeOOBaHM K KOHCTPYHMPOBAHHWIO 3aJaHWil paziumyHoro tuma. Kaxmoe 3amaHue
CTPOMJIOCH ~TakMM 0O0pa3oM, dYTOOBI €ro CoJep)KaHHe COOTBETCTBOBAJIO
TpeOoBaHHUAM K YPOBHIO YCBOEHHUs ydyeOHOro MaTepuana U GopMUPYEeMbIM BHIaM
y4eOHOU JesTeNbHOCTH. Y4eOHbI MaTepuall, Ha OCHOBE KOTOPOTO CTPOWIIHUCH
3amaHus, OTOMpalcs MO MPU3HAKY €ro 3HaYMMOCTH I o0meoOpa3oBaTelbHON
MOJArOTOBKY  BBIIYCKHUKOB CpelHEd IIKOJbl. bojiblioe BHUMaHuE IpU
KOHCTPYHPOBAaHMHM  3aJlaHMil  ObUIO  YAENEHO YCUJIEHHIO JeATeIbHOCTHOM
U NIPaKTUKO-OPUEHTUPOBAHHOM COCTABJLIOIMUX MX COAEp:KaHMA. JlaHHBIM NOAXO0[
MO3BOJISIET  YCHINTh AU (EepeHINpPYyONyl0 CIOCOOHOCTh  SK3aMEHAIMOHHOW
MOJENH, TaKk Kak TpeOyeT OT 00ydarolMXcs IHOCIEAOBATEIbHOIO BBINOJHEHUS
HECKOIBKUX MBICIHTENIBHBIX ONEpanuii ¢ OHOpod Ha IOHMMAaHHWE NPHINHHO-
CIIC/ICTBEHHBIX CBS3¢H, YMEHHH 0000maTh 3HAHMS M yMEHHS, B TOM UHCIE
OpUOOpeTEHHBIE B IIPOLIECCE  BBIIOJIHEHUS  pPEallbHOIO  XUMHUYECKOI'O
SKCTIEPUMEHTA, NPUMEHATH KIIIOUEBbIE TIOHATHA U AP.

4. Ctpykrypa Bapuanta KUM EI'D

Kaxxplii BapuaHT 9K3aMEHAIMOHHON PabOThl MOCTPOCH MO €AMHOMY ITLUIAHY:
paboTa COCTOUT U3 ABYX YacCTeH, BKIOYAIOIIUX B ce0st 34 3amaHusl.

Yacte 1 conmepkut 28 3amaHuii ¢ KpaTKUM OTBETOM, B UX 4ucie 17 3amaHuii
0a30BOr0 yPOBHS CIIOXHOCTH (B BAPHAHTE OHU MPUCYTCTBYIOT MO HOMepamu 15,
10, 11, 13, 17-21, 25-28) u 11 3amaHuii NOBBIILIEHHOTO YPOBHS CIOXHOCTH
(ux mopsakoBbie HOMepa: 6-9, 12, 14-16, 22-24). Yacte 2 coaepkut 6 3amaHuit
BBICOKOTO YPOBHS CIIOKHOCTH C pa3BEPHYTHIM OTBETOM. JTO 3aJaHUs O[T
HoMepamu 29-34.

OO61ue cBelleHUs O pachpe/e/ICHHH 3aJJaH|i 10 YacTsAM dK3aMEHAIIMOHHON
paboThl U KX OCHOBHBIX XapaKTEPUCTHKAX MPECTaBIICHbI B Ta0mIe 1.
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Tabauya 1
Pacnpeoenenue 3a0anuii no uacmsam sK3ameHayuoHHoU pabomul
Yacte Komu- | Makcu- | IIponeHT MakCUMaabHOTO MEPBUY- Twun 3apanuii
paboTHl | YeCTBO |MalbHBIM| HOTrO Oajia 3a BHINOJHEHHUE 33/1a-
3aja- | NepBUY- | HUMW JAHHOM Ipynmbl OT 00ILIero

HHUH  [HBII Oa/u1| MaKCHMaIbHOTO NMEPBUYHOTO OasIa
3a BCIO paboTy, paBHOTO 56

Yacrs | 28 36 64,3 3amgaHus ¢ KPaTKIM
OTBETOM

Yacts 2 6 20 35,7 3anaHus ¢ pa3BEPHYTHIM
OTBETOM

Htoro 34 56 100

KonmuectBo 3amaHmii To# mnm MHOW Trpymmel B odmeil crpykrype KM
ompeneNieHo ¢ y4éToM  cienylommx (akTopoB: a) TIYOMHBI U3Y4YCHUS
MPOBEPSIEMBIX DJIEMEHTOB COZIEpKaHUsI y4eOHOro MaTepuasia Kak Ha 0a30BOM, TaK
W Ha TOBBILEHHOM YpPOBHAX; O) TpeOOBaHWI K IJIAHUPYEMBIM pE3yJIbTaTam
o0ydeHns — MPEAMETHBIM 3HAHHSM, MPEAMETHBIM YMEHHSM W BHIAM Y4eOHOMH
JIESITETBHOCTH. DTO TIO3BOJHIO 0oJiee TOYHO OINPENeNHTh (DYHKIMOHAIEHOE
npeAHa3HaueHHe KaXaA0M Ipynisl 3aanuit B cTpykType KUM.

Tak, 3aaHusl 6a3068020 YPOGHs CIONCHOCHU C KPATKUM OTBETOM MPOBEPSIOT
YCBOGHHE 3HAYUTENBHOTO KonmdecTBa (43 m3 53) ameMeHTOB COmepKaHHs BCEX
cojepkaTenbHbIX  OnokoB: «TeopeTHueckue OCHOBBI  XUMHN», «OCHOBBI
HEOpPraHWYeCKOW XUMHM», «OCHOBBI OPraHUYECKOW XUMHM», K XUMHUS U KHU3HbY,
«Tunbl pacu€THBIX 3a729.

3amanus JaHHOM IPYIIBI KIMEIOT CXOACTBO MO ()OPMaTbHOMY MPHU3HAKY — IO
(dbopMe KpaTKOro OTBETa, KOTOPBIN 3amHChIBA€TCS B BUIE IOCIEIOBATEIBHOCTH
muGp WM B BHAE YMCIA C 33JaHHOH CTENEHBbI0O TOYHOCTH. MeXIy TeM Io
(GOpMYyJIMPOBKAM YCIIOBUSI OHH WMEIOT 3HAYUTEbHBIE Pa3iIM4Msi, 4€M, B CBOIO
odepellb, ONPENENSIOTCS pa3jIuyusi B MOUCKE BEPHOTO OTBETA. DTO MOTYT OBITh
3aJlaHus C eIMHBIM KOHTEKCTOM (Kak, HanmpuMmep, 3aaHusi 1—3) ¢ MHO)KECTBEHHBIM
BEIOOPOM, a TaKKe 3aJaHMs Ha YCTaHOBJICHHE COOTBETCTBHS MEXKIY MO3UIHSIMHU
nIBYX MHOXecTB. Kaxkjoe 3aganue 6a30BOro YpOBHSI CIIOKHOCTH HE3aBUCHMO OT
¢dbopmara, B KOTOPOM OHO MPEJCTABICHO, OPUEHTUPOBAHO HA MPOBEPKY YCBOEHUS
OJTHOTO HJIM HECKOJBKUX DJIEMEHTOB COJEp)KaHHs, OTHOCSIIMXCS K OTHOH TeMe
Kypca. OHAKO 3TO HE SIBISIETCS OCHOBAaHHEM JUISI TOTO, YTOOBI OTHECTH IaHHBIE
3aJaHusl K KaTeropud JETKWX, He TPEeOYIOMMX OCOOBIX  YCHIMHA st
(dbopMyIUpoBaHUS BEPHOro OTBeTa. HampoTuB, BBINOJHEHHE JIO00r0 M3 3THUX
3aJlaHuil  TpeanojaraeT  00s3aTeibHBIA U TIIATENBHBIA  aHAU3  YCJIOBHUS
Y TIPIMEHEHNE 3HaHUI B CHCTEME.

3amaHus nOBLIUEHHO20 YPOBHS CIIOKHOCTH C KPaTKHUM OTBETOM, KOTOPBIH
YCTaHABIMBAETCd B XOJE€ BBIIOJHEHUS 3aJaHusl M 3alUChIBAETCS COIJIACHO
YKa3aHUSAM B BHJE OMPENSIIEHHON IOCIeI0BATEILHOCTH U(p, OPHEHTUPOBAHBI Ha
MPOBEPKY  YCBOGHHS  OOSI3aTENbHBIX  JJIEMEHTOB  COJCP)KAHUS  OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 10 XUMHUH HE TOJBKO 0a30BOTO, HO M YIIIyOJIEHHOTO
ypoBHS. B cpaBHEeHHH C 3aJaHUSMU TPENBIAYIIEH TPYIIBI OHU MPETyCMaTPUBAIOT
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sbinoaHeHue OOTBIIET0 PasHOOOPasus NEHCTBHI B CUTYaINH, TIpeaycMaTpHBaIoIIeH
IIPUMEHEHNE 3HAHUM B YCIOBUAX OOJBLIOrO OXBaTa TEOPETHUECKOTrO MaTepHana
U IPaKTUYECKUX yMEHHWH (HampuMep, Uil aHaln3a XUMHYECKUX CBOMCTB
HECKOJIBKUX KJIACCOB OpPTaHMYECKUX WM HEOPraHMYeCKUX BEIECTB), a TaKKe
cpopmuposannHocmsy  YMEHUN CHCTEMATH3UPOBAaTh W 0000MIATh TMOJTYyYCHHBIC
3HAHUS.

B skx3amMeHanMoHHOM paboTe MpeAokKEeHA TOJIBKO OTHA Pa3HOBUIHOCTD ITHX
3aJlaHUi: Ha YCTAHOBJIGHHE COOTBETCTBHMS MO3MUIMU, IPEICTABICHHBIX B JBYX
MHOJKECTBaX. ITO MOXET ObITh COOTBETCTBHE MEX]y: Ha3BaHHUEM OPraHUYECKOIO
COCIIMHEHHSI ¥ KJIACCOM/TPYIIION, K KOTOpOMY(-0if) OHO MPUHAICIKUT; HaKTOPOM,
BIMAIONIMM Ha COCTOSHHE XHMHYECKOTO paBHOBECHS, W HANpaBICHUEM €ro
CMEIICHHUS; WCXOJHBIMH BEIIECTBAMH M TPOAYKTAMU PEAKIHH MEXAYy 3ITHUMHU
BEIIECTBAMHU; Ha3BaHHEM WIM (OpMYJIOH COMM U NPOSYKTAaMH, KOTOpBIE
00pa3yloTcss Ha WHEPTHBIX 3JEKTPOAAX MPH DIIEKTPOH3e €€ BOAHOTO PacTBOPA,
U T.J.

Jis  oueHKH C(HOPMHUPOBAHHOCTH HMHTEIUICKTYaIbHBIX YMEHHUH Oonee
BBICOKOT'O YPOBHS, TAaKUX KaK YMEHMS YCMAHAGIU8AMb TIPUIMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY OTIESNbHBIMH DJIEMEHTaMH 3HAaHWH (HAmpuMep, MeXIy COCTaBOM,
CTPOCHHEM ¥ CBOHCTBAMH BEIIECTB), OpMYIupo8ams OTBET B ONPEHEIEHHON
JIOTUKE C apTyMEHTAallUeil CIeNlaHHBIX BBIBOJIOB M 3aKIOYCHHH, HMCIIOJIB3YIOTCS
3aJ]aHUs BBICOKOTO YPOBHSI CJIOKHOCTH € Pa3BEPHYTHIM OTBETOM.

3amaHusl ¢ pazeépHymuviM OmeemoM, B OTIAMYME OT 3aJaHUi JIBYX
MPEIbIIyIUX THIIOB, MPEIyCMaTPUBAIOT KOMIUIEKCHYIO MPOBEPKY YCBOCHHS Ha
BBICOKOM YPOBHE HECKOJBbKHX (IBYX M 0ojee) 3JIEeMEHTOB COJAEpXKaHUs U3
Pa3NUYHBIX COAEPKaTeIbHBIX OJOKOB. OHHU TOAPA3AENAIOTCS Ha CIEIyIOLIHe
Pa3HOBUIHOCTHU:

— 3a/aHus, NPOBEPAIOIIME YCBOEGHHE BAXXHEWIIMX 3JEMEHTOB COJIEpIKaHMUs,
TaKkuX, HampuMmep, KaK «OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE PEAKLUMNY,
«pEaKIMu HOHHOTO OOMEHay;

— 3aJaHus, IPOBEPSIONINE YCBOGHHE 3HAHUH O B3aUMOCBS3U BEILECTB
pPa3NMYHBIX KJIACCOB (HAa MpHUMEpax MPEeBpalleHUH HEeOPraHMYECKUX
Y OPTaHUYECKHX BEILECTR);

— pacu€THbIE 3a1a4H.
3ajaHus ¢ pazeEépHymuiM  Omeemom OPUEHTHPOBAaHBI Ha IIPOBEPKY

CIEAYIOMNX YMEHHN:

—  00vAcHAmMb OOYCIOBIEHHOCTh CBOMCTB W TIPUMEHEHHs BEIIECTB HX
COCTaBOM U CTPOEHHEM, XapaKTep B3aMMHOT'O BIHSHUSA aTOMOB B MOJIEKYJIax
OpPraHMYECKUX COCIMHEHUIl, B3aUMOCBI3b HEOPIraHNYECKUX U OPraHUYECKUX
BEILECTB, CYIIHOCTb M 3aKOHOMEPHOCTb MNPOTEKaHUS HW3YYEHHBIX THUIIOB
peaxiuit;

—  nposodumsb pacdEThl YKa3aHHBIX (PU3MUYCCKUX BETMUYHH IO MPEACTaBICHHBIM
B YCJIIOBUM 3aJlaHMs JaHHBIM, a TaKKe KOMOHWHHPOBAaHHBIE DPACUETHI IO
YPaBHEHUSIM XUMUYECKUX PEAKIIHH.
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5. Pacnpenesnenue 3aganuii Bapuanta KUM EI'D no coaep:xanmuio,
NpoBepsieMbIM pe3yJbTaTaM 0CBOEHHUSI OCHOBHOIi 00pa3oBaTe/bHOIl
NMPOrpamMMBbl cpe/iHero od1ero 00pa3oBaHus

[Tpu onpenenennu koiuuectBa 3aaannit KM EI'D, opueHTUpOBaHHBIX Ha
IIPOBEPKY YCBOEGHHUS Y4eOHOIro MaTepHaia OTAEIbHBIX OJOKOB / COAepKaTeIbHBIX
JIMHUH, YUYUTHIBAJICS MPEX/IE BCEro 00bEM, 3aHMMAaEMbIii UMHU B COJIEPKaHUU Kypca
xumuu. Hanpumep, NpuHATO BO BHUMaHHE, YTO B CUCTEME XMMHUYECKHX 3HAHUU
BOXHEHMIIYI0 pOJIb B IOATOTOBKE BBIMTYCKHUKOB 3aHHMAIOT  DJIEMEHTHI
comepxarenbHOro Omoka «Teopermueckme OCHOBBI XuMmHmM». Ilo 3Tol mpuumHe
cyMMapHasi JOJIs 3aJaHui, MPOBEPSIOINX YCBOCHUE €r0 COAEPIKAHUS, COCTABUIIA
B DK3aMEHAIMOHHOW pabote 38 % oT o0liero KOJMYECTBAa BCEX 3aJaHUU.
IIpeacraBnenne O pacmpeleslieHHMHd 3aJaHUi 10  BCEM  COJEpPXKATEIbHBIM
GJi0KaM / coiepIKaTeNbHBIM JTMHUSIM JaéT Tabmuna 2.

Tabnuya 2
Pacnpedenenue 3a0anuii 5K3aMeHayUOHHO pabomvl NO COOEPIHCAMENLHLM
b10KaM / cOOepIIHCamenbHbIM TUHUSAM KYPCA XUMUL

KonuyecTBo 3a1aHuil B 4acTsIx
CopepixaresbHble 010kH /

N cojiepKaTeNbHbIE IMHUI patort
P Best pabota | Yacts 1 Yactp 2
1 | TeopeTnyeckne OCHOBBI XHMHH: COBPEMEHHBIC 12 10 2

MPENCTABIEHUS] O CTPOEHUM aToMma, [lepuoanyec-
kuil 3akoH u Ilepuoamueckas cucTeMa XUMHYEC-
kux onemeHtoB [[.M. MenneneeBa, xumudeckas
CBsI3b M CTPOCHHE BEIIECTBA; MHOTOO0Opa3Ke U 0Co-
OCHHOCTHU NMPOTEKAHMS XMMHYECKHUX PeaKkLui

2 | OcHOBBI HEOPTraHMYecKOil XHMHHU: Kiaccudu- 6 5 1
Kalysi M HOMEHKJIATypa, OCOOCHHOCTH COCTaBa,
CTPOCHUsI, XHMUYECKUE CBOMCTBA W T€HETHYECKas
CBsI3b BEILIECTB PA3IMYHbIX KJIACCOB

3 | OcHOBBI OpraHNYecKoii XUMHUHU: KIacCUPHKAIHS 8 7 1
¥ HOMEHKJIaTypa, OCOOCHHOCTH COCTaBa U CTPOe-
HUSl, XUMHYECKUE CBOMCTBA U T€HETHUYECKasl CBA3b
BELIECTB PA3JIMYHBIX KJI1aCCOB

4 XMMHSl M KM3Hb: 3KCIIEPHUMEHTAJIbHBIE OCHOBBI 2 2
XHMUH, OOLIHE MPEICTaBICHUS O MPOMBIIIICHHBIX
croco0ax Moay4eHHs: BaKHEHIINX BEeLeCcTB

5 Tunsl pacyéTHbIX 32124 6 4 2

Hroro 34 28 6

CootserctBue conepxkanuss KUM EI'D obmuM memsM oO0y4eHHsS XUMHH
B CpeIHeil mKoie odecrieunBaeTcs TeM, YTo MpeiiaracMble B HUX 3a1aHus HapsIy
C YCBOCHHEM 3JIEMEHTOB COJICp)KaHHUsl HPOBEPSIOT OBIAJCHHUE ONPEACIEHHBIMU
YMEHUSIMH U CIIOCOOaMH JIeWCTBHH, KOTOPbIE OTBEYAIOT TPEOOBAHMSIM K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. [IpencraBienne o pacrpeneneHnH 3a1aHuil 110 BHIAM
IIPOBEPSIEMbIX YMEHHUH U criocobam JeiicTBuil naér rabauna 3.
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Tabauya 3
Pacnpedenenue 3a0anuii no mpedoganusim Kk npeOMemHuiM pe3yibmamam

IIpoBepsiembie TpeOOBaHMS K IPEIMETHBIM KosnuecTBo 3a1aHuil B 4acTsX paboThl

pe3yJibTaTaM OCBOECHUSI OCHOBHOI Bcs paGora Yacts | Yacts 2
00pa30BaTeIbHOM IPOTrpaMMBbl

BuiajeHue cucTeMoii XMMHYECKHX 3HAHMIA, KOTOPasi BKJIIOYAeT:

BaXHCUIIME XMMHYECKHE MOHATHS, OCHOBHBIC 3a- 2 2
KOHBI U TEOPHU XUMHUHU

1.2

(haKkTONOrHMYECKHEe CBEAEHNS O CBOMCTBAX, COCTABE, 2 2
MOJTy4eHHH W Oe30IaCHOM HCIIONB30BAaHUH BaX-
HeHINMX HeOpPraHW4YeCKUX U OPraHUYecKHX Be-
mecTB B OBITYy M NPAKTHYECKOH JesTeIbHOCTH
4yesIoBeKa

1.3

MPEACTABIECHUS O MEXaHU3MaX XUMHUUYECKUX PEaK- 3 3
Ui, TepMOAMHAMMYECKUX M KUHETHUECKUX 3aKO-
HOMEPHOCTAX HX IIPOTEKaHWsd, O XHMHYECKOM
paBHOBECHM; OOLIMX HAyYHBIX NMPUHIHUIIAX XHMH-
YECKOro MPOU3BOACTBA (Ha MpHMepe MPOU3BOACTBA
CEpHOW KHCIIOTBI, AMMMaKa, METaHOJa, Iepe-
pabotku HedTH)

CdopMupoBaHHOCTH YMEHHIA:

2.1

Hasvieamw 13ydeHHbIE BEIIECTBA 110 TPHBUAIBHOM 2 2
WU MEXTYHapOJHOH HOMEHKIIAType

2.2

Onpedensimyv/xnaccuguyupogamsy:  BaJCHTHOCTb, 4 4
CTENEHb OKHCIEHHSA XHMHYECKHX 3JIEMEHTOB,
3apsabl NOHOB; B XMMHYECKHX CBSI3€H B COEIH-
HEHWSIX M TUI KPHCTAUIMYECKOW PEIIETKH; Xapak-
Tep Cpesbl BOAHBIX PACTBOPOB BEIIECTB; OKUCIIH-
TeIb M BOCCTAaHOBHUTENb; HPHHAUICKHOCTH Be-
IIECTB K pa3iIM4HBIM KJIAcCaM HEOPTraHUYECKUX
W OPTaHWYECKUX COEAMHEHMH; TOMOJOTH U H30-
MEphl; XUMHYECKHE PEakIWd B HEOPTraHMYECKOH
W OPTraHMYecKOl XuMHH (TI0 BCEM H3BECTHBIM
KJ1acCU(pUKAIMOHHBIM IIPU3HAKAM)

2.3

Xapaxmepuzosamy: s-, p- U d-dNEMEHTHl 10 UX 6 6
nionoxkenuro B [lepuoguaeckoii cucreme /.M. Men-
JerneeBa; O0LIMEe XMMHYECKHE CBOIMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKMX COCAMHCHUH, CBOICTBa
OTZENBHBIX IPEJCTABUTENEH 3THX KIJIACCOB; CTPOE-
HHE M XUMHYECKHE CBOICTBA M3y4YEHHBIX OpraHH-
YECKHX COeIMHEHHI

2.4

ObvsicHsmMb: 3aBUCUMOCTh CBOMCTB XHMHYECKHX 5 3 2
3JIEMEHTOB M WX COCIAMHEHHUH OT TOJIOKEHHUS dJIe-
meHnTa B Ilepuonnyeckoit cucreme .M. Mennene-
€Ba; MPUPOTY XMMHYECKOW CBsA3M (MOHHOM, KOBa-
JICHTHO#, METAJUINYECKOH, BOAOPOIHOI); 3aBHCH-
MOCTh CBOWCTB HEOPTaHHYECKHX M OPraHUYEeCKUX
BEIIECTB OT HX COCTaBa M CTPOCHUS; CYIIHOCTh
HM3YYCHHBIX BHIOB XUMHYCCKUX PEAKIHi (IEKTPO-
JIUTHYECKOW  JIUCCOLIMAIIMM, HOHHOTO OOMEHa,
OKHCJIUTENIHO-BOCCTAHOBUTEIILHBIX) M COCTABJISATh
MX ypaBHEHHS; BIMSHUE Pa3IMyHbIX (akTOpPOB Ha
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IIpoBepsiemble TpeOOBaHMS K IPEIMETHBIM KomnnaecTBo 3a1aHuii B 4acTsX paboThl

Ne pe3ysbTaTaM OCBOEHHS OCHOBHOM Bcs pabora Yacts 1 Yacts 2
00pa30BaTeTBbHON TPOTPaMMBI

CKOPOCTb XUMHAYECKOH peakuuu M Ha CMELICHUE
XUMHYECKOI'0 PaBHOBECHUS

2.5 | Cocmasnams ypaBHEHHS XHMHYECKUX peaKmuit 2 2
U pacKpbIBaTh UX CYIIHOCTb
2.6 | IInanuposamuv/npo6oouns: SKCIICPUMEHT IO MOIY- 7 5 2

YEHHI0O M PACHO3HABAHMIO BAKHEWIIMX Heopra-
HUYECKUX M OPTaHMYECKHUX COCIMHEHHMil ¢ yuéTom
HpUOOPETEHHBIX 3HAHMH O NpaBuiIax Oe30macHoM
paboThl ¢ BEHIECTBaMH B Ja0OPaTOpUU U B OBITY;
BBIYHCJICHHS 110 XMMHYECKMM (OpMyJaM M ypas-
HCHUSM

2.7 | Ocywecmenamo yeneHanpasienuvill NOUCK XUMH- 1 1
4ecKoll MH(pOpPMAlUK B Pa3IMYHBIX HMCTOYHMKAX
(HaydHas u y4eOHO-Hay4YHas JIUTEPaTypa, CPeCTBA
MaccoBoit uH(popmMaiuy, cetb MuTepHeT u apyrue),
KPUTHYECKH aHAJIM3UPOBaTh XMMHYECKYI0 HH(POP-
MaluIo, nepepabaTbiBaTh €€ U UCIONIb30BaTh B CO-
OTBETCTBUH C IIOCTAaBJICHHON yueOHOH 3anaueii

Hroro 34 28 6

Pacnpenenenue 3ananuii Bapmanta KM EI'D no conepkanuro, Buaam
yYMeHHI U crocobam neficTBuil Ooxee MoapoOHO onmmcaHo B 00OOUMIEHHOM ILIaHE
Bapuanta KM EI'D 2025 r. nmo xumuu (cm. [Ipunoxenue).

6. Pacnipenesnienue 3aganuii Bapuanta KUM EI'D no ypoBHAM CJI0KHOCTH
Pacnipenenenne 3amanuii KM 1o  ypoBHSIM  CIOXKHOCTH —IPUBEIEHO
B Tabue 4.

Tabnruya 4
Pacnpeoenenue 3a0anuii no yposHam CLoONCHOCMU
VYposeHb KomnnuectBo | MakcuManbHBIIH IporeHT MaKCHMaIbHOTO HEPBUYHOTO
CIIOKHOCTH 3a7aHui HepBUYHbINA Oamn | Gania 3a BHIIOJIHEHHE 3aJaHUH JAHHOTO
3a7aHui YPOBHS OT OOIIEr0 MaKCHMaJIbHOTO
MIEpBUYHOTO Oajuia, paBHOTO 56
BazoBbrit 17 17 30,4
TIoBBIIIEHHBII 11 19 33,9
Bricokuii 6 20 35,7
Hroro 34 56 100

7. I1poaoJKUTETbHOCTD IK3aMeHa
OOmass TPOJOIDKUTENBHOCTh  BBITOMHEHUS  OK3aMEHAI[MOHHON — PaboThI
cocramsieT 3 yaca 30 MmuHyT (210 MHUHYT).
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8. lonojHUTE/IbHBbIC MATEPUAJILI M 000PY10BAHUE
IepeueHs MOMONHHUTENBHBIX MaTepHalOB U O0OOPYIOBAaHUS, HCIOJIB30BAHHE
KOTOpbIX paspelieHo Impu 1nposereHun EI'D, yTBepkaaercs NpHKa3oM
Munnpocsemenust Poccun u PocodpHanzopa.
K kaxxmoMy BapHaHTy 9K3aMEHAI[HOHHOM pabOThI MPHUIAraloTCs CleIyIoIue
MaTepHabl:
— Ilepuonnyeckas cucrema xumuyeckux aiemeHToB .. Menneneena;
— Tabiulla paCTBOPUMOCTH COJIEH, KMCIOT U OCHOBaHUH B BOJIE;
—  BJIEKTPOXMMHUYECKUH PsAJ] HAIPSHKEHUH METaJJIOB.
Bo Bpemst BBIMONHEHUS 9K3aMEHAI[HOHHON PabOTHI MO XHMHUH Pa3peIlaeTcs
HCIIOJIb30BATh HEMIPOTPAMMUPYEMBII KaJIbKYJIIATOP.

9. CucremMa OLeHUBAHUS BbITIOJHEHHUS OTAEJIbHbBIX 3aJaHUIT
M IK3aMeHAIMOHHOI padoThI B L[eJIOM

OneHrBaHUE MPABWIBHOCTH BBIMOTHEHUS 3aaHUM, MPEIyCMaTpPHBAIOLIINX
KpaTKUii OTBET, OCYIIECTBIISIECTCS C HCIOJH30BAHUEM CIICIHATIbHBIX alapaTHO-
MIPOrPaMMHBIX CPEJICTB.

[IpaBunpHOE BBIMONMHEHHE KaXAOro W3 3amanmii 1-5, 9-13, 16-21, 25-28
omeHuBaercst 1 OayutoM. 3aJaHue CUMTAETCS BBITIONHEHHBIM BEPHO, €CIIA OTBET
3amucaH B TOW (opMe, KOTOpas yKazaHa B HHCTPYKIIMHU IO BBITIOJIHCHUIO 3aJaHu,
M TOJHOCTHIO COBITAA€T C 3TAJIOHOM OTBeTa. B oTBeTax Ha 3amanus 1, 3,4, 11, 12,
13, 18 mopsn0K 3anucu CUMBOJIOB 3HAUEHUSI HE UMEET.

[IpaBusbHOE BBINTOTHEHHE KAXKAOTO W3 3amaHuii 6, 7, 8, 14, 15, 22, 23, 24
onieHuBaercs 2 Oamnamu. 3aJaHWE CUYMTACTCS BBINIOJIHEHHBIM BEPHO, €CJIM OTBET
3arucaH B TOH opMe, KOTopas yKazaHa B MHCTPYKLMH IO BBITIOJIHCHHUIO 3aJIaHMs,
Y TIOJIHOCTBIO COBIAJIAeT C ATAJOHOM OTBETA: KaXKIbIi CUMBOJ B OTBETE CTOMT Ha
CBOEM MecCTe, JIMITHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BhicTaBnsercs 1 Gair,
ecnd Ha 1000 OIHOM TO3WIMM OTBETa 3allMCaH HE TOT CHUMBOJI, KOTOPBIN
MIPE/ICTaBJIeH B ATANIOHE OTBeTa. BO BCex Opyrux ciydasx BbIcTaBisiercs O GauioB.
Ecnu xonmyecTBO CHMBOJIOB B OTBETE O0JIbIe TpeOyeMoro, BeicTaBiseTcs () 0amioB
BHE 3aBUCHMOCTH OT TOTO, OBLTH JIU YKa3aHbI BCE HEOOXOMMbIC CHMBOJIBL.

Pa3BépHyThie  OTBETBI  MPOBEPSIOTCA IO  KPUTEPUSAM  DKCIIEPTaMHU
IpeIMETHBIX KOMHCCHI cyOBekToB Poccuiickoit deneparmn.

3ananus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MIPEIYCMATPUBAIOT MPOBEPKY OT
JIByX JIO0 MATH 3JIEMEHTOB OTBETA. 3aJlaHUs C pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBIMOJTHEHBl  BBIMMyCKHUKAaMH  Pa3lUYHBIME  crocoOamu. Hannmume kakaoro
TpeOyeMoro »JeMeHTa OTBEeTa OLEHHBaeTcs | OaioMm, IMO3TOMYy MaKCHMallbHas
OIICHKAa BEPHO BBIMOJHEHHOTO 3aJaHHs COCTaBIsSeT OT 2 a0 5 0aioB: 3a
BbINOJIHEHUE 3anaHuii 29 u 30 MOXXHO TOJYy4YyuTh TO 2 Oajiia; 3a BBINOJHCHHE
sagannii 31 u 34 — mo 4 Oaira; 3a BBINOJHEHME 3amanus 32 — 5 0amioB; 3a
BEINMONTHEeHUE 3aaaHust 33 — 3 Oamra. TIpoBepka BBITIONHEHHS 3aJaHUN YacTH 2
OCYIIECTBJISIETCS HA OCHOBE MO3JIEMEHTHOTO aHAJIM3a OTBETA YYACTHHKA DK3aMEHa
B COOTBETCTBHH C KPUTCPHUSIMH OLICHUBAHUS BBITOJHCHHUS 3aJIaHUSI.
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B cootBerctBuu c¢ IlopsakoM npoBeNeHUS TOCYNapCTBEHHOW HTOTOBOM
aTTecTalliid MO 00pa3oBaTENbHBIM IMPOrpaMMaM CpPEIHEro o0Iero oOpa3oBaHUs
(mpuka3z Munmnpocsemenns Poccun 1 Pocodpramsopa ot 04.04.2023 Ne 233/552,
3apeructpupoBad Munroctom Poccun 15.05.2023 Ne 73314)

«81. IIpoBepka 9K3aMEHAIIMOHHBIX Pa0OT BKIIIOYAET B ceOs:

1)  mpoBepKky M OLEHHMBAaHHE NPEIMETHBHIMH KOMHCCHSMH OTBETOB Ha
3aganus KMM s nposenenust EI'D ¢ pa3BépHYThIM OTBETOM <...>, B TOM YHUCIIE
YCTHBIX ~ OTBETOB, B COOTBETCTBHM C KPHTCPHSMH  OLCHUBAHUS IO
COOTBETCTBYIOILIEMY Y4eOHOMY MpeAMeTY, pa3paboTKa KOTOPBIX OPraHU3yeTCs
PocoGpramzopom’. <...>

ITo pe3ynbTaTtam nepBoil ¥ BTOPOH IPOBEPOK HKCIEPTHI HE3ABUCUMO APYT OT
JIpyra BBICTaBJISIOT NE€PBUYHbIE OaJlIbl 32 KaXIblil oTBeT Ha 3amaHus KM mis
nposeneHus EI'D ¢ pa3BEpHYTHIM OTBETOM <...>.

B cmygae cymecTBEHHOTO pacXOKAEHHS B IIEPBHYHBIX  OajlIax,
BBICTaBJICHHbIX  JBYMS  OKCIEpPTaMH, Ha3HadaeTcsd  TPeTbs  IIPOBEpKa.
CylecTBEeHHOE pacXOoXIEHHE B IEPBUUHBIX OajuiaX ONpEeeNieHO B KPUTEPHSX
OLICHWBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY IpeIMeTy, pa3paboTka KOTOPBIX
opranu3syetcst PocoOpHag3opoM.

OKCIepTy, OCYILECTBISIOIEMY TPEThIO IPOBEPKY, IPEeAoCTaBiIseTCs
uHpOpMAIMs O TEpPBHYHBIX Oaiax, BBICTABICHHBIX OKCIEPTaMH, paHee
TPOBEPSABIINMH SK3aMEHAIMOHHYIO PaboTy».

1. CyIIecTBEHHBIM ~ CYHTACTCA  PACXOXKICHHE MEXIy Oayiamy,
BBICTaBJICHHBIMU II€PBBIM M BTOPBIM JKCIEpTaMH, Ha 2 uiau Oosee Oamna 3a
BEIMONTHEHUE Jroboro w3 3aganuii 29-34. B aToM ciyyae TpeTHi 3KCHEpT
IIPOBEPSIET OTBETHI TONBKO HA T€ 3a/1aHMsl, KOTOPbIE BbI3BAIM CTOJb CYIIECTBEHHOE
PacxoxJCHHUE.

2. Pacxoxaenue B pe3ynabTaTax OLEHHBAHMA ABYMsI SKCIIEPTaMH OTBETa
Ha OAHO W3 3ajaHuil 29-34 3akimtouaeTcs B TOM, YTO OAMH 3KCIEPT yKaszal Ha
OTCYTCTBHE OTBETA Ha 33J]aHUE, a JPYTrod BHICTABUII 32 BHIIOJIHEHHE 3TOrO 3aaHUS
HeHyJeBoW Oamn. B aTom ciywae Tpermii 3KcrepT MpOBEPSET TOJIBLKO OTBETHI Ha
3amanus (0 BCEM KPUTEPHUSM OILICHUBAHUS NTAHHOTO 3aaHWs), KOTOpbIe ObUIN
OLIEHEHBI CO CTOJIb CYIIECTBEHHBIM PACXO0XKIECHUEM.

3. Cutyanuu, B KOTOPBIX OJHMH 3KCIEPT yKa3aJl Ha OTCYTCTBUE OTBETa
B DK3aMCHAIIMOHHOW paboTe, a BTOPOil 3KCHEpPT BBICTABMJI HYJIEBOH Oayn 3a
BBIMOJTHEHUE OJTOrO 3aJaHus, HE SBISIOTCS CHTYallsIMA CYIIECTBEHHOTO
PacXOX/ICHUS B OLCHUBAHUM.

MakcuMalbHbIl NEepBUYHBIM 0a/ul 3a BBINOJIHEHHE HK3aMEHAI[OHHOM
paboTsl — 56.

Ha ocHoBe pe3ynbTaToB BBHITIOJHEHHS BCEX 3aaHUil pabOTHI OMPeNesIOTCS
HEpBUYHBIC OaJUTBI, KOTOPBIC 3aTeM IepeBOIATCS B TecToBble mo 100-0aymtbHOM
LIKaje.

' Yacre 14 crateu 59 denepambHoro 3akoma or 29.12.2012 Ne 273-®3 «O6 obpasopannu B Poccumiickoii

Deneparum.
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10. U3menenuss B KUM EI'D 2025 roaa B cpaHennn ¢ KUM 2024 roaa
Usmenenus ctpykrypsl u conepkanust KM oTcyTcTBYIOT.
BHeceHBI KOppeKTHBEI B MOJENb 3aIaHUS 17: BMEcTO 3ajaHHS HA BBIOOP
HECKOJIBKUX BapHaHTOB OTBETa OyAET MCIOJb30BAHO 33JlaHHE Ha YCTaHOBJIECHUE
COOTBETCTBHUS MEXIY MO3ULUSAMH IBYX MHOXKECTB.
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Tpunoocenue

O600ménnblii nian Bapuanta KUM EI'D 2025 roxa
no XUMHUHN

Hcnone3yroTest clienyromye yciaoBHbIe 0003HAYCHUSI.
Ypoesuu cnoscnocmu 3adanuii: B — 6aszoswiii; I — nosviuennulil;, B — evicokuil.
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Howmep
3a/1a-
HUS

[IpoBepsieMble 21€MEHTBI
colepKaHus

Kozp! mpo-
BEPIEMBIX
3JIEMEHTOB
coziepKa-
HuA (110
KOJIH-
(uxaropy)

Konasr
Tpebo-
BaHUMI

Vpo-
BEeHb
CIIOX-
HOCTH
3a/1a-
HUS

Makc.
OaJL 34
BBIITOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHOe
BpeMst
BBITIOJI-
HEHUsI
3a1aHust
(MuH.)

Howmep
3aza-
HUS

HpOBeprCMLIC DJICMCHTBI
coaepIKaHuAg

Kopap! npo-
BEPAEMBIX
9JIEMEHTOB
coziepxa-
HuA (TI0
KOJIU-
(dukatopy)

Konpl
Tpebo-
BaHHH

Ypo-
BEHb
CIIOXK-
HOCTH
3aza-
HUS

Makc.
OaJL 33
BBIIOJI-
HEHHUE
3aza-
HUs

IIpu-
MEpHOe
BpeMs
BBITIOJI-
HEHUS
3a/laHus
(MuH.)

Yacrs 1

CoBpeMeHHass MOZeNb CTPOCHUS — aToMa.
PacnipeiesieHne 3JIEKTPOHOB [0 dHEpreTHyec-
KUM ypoBHsM. Kiaccupukanus XuMHYECKHX
aneMeHToB. OCOOEHHOCTH CTPOCHUS JHEpre-
THYECKUX YpOBHEH aroMoB (s-, p-, d-die-
MeHTOB). OCHOBHOe M BO30YyXXIEHHOE CO-
CTOSIHHSI aTOMOB. OJEKTPOHHash KOH(Ury-
pauust atomMa. BaJieHTHbIE 2JIeKTPOHBI

1.1

2-3

[lepuoauveckasl cucTeMa XUMHUYECKUX OJie-
mentoB .M. MenneneeBa. ®usuueckuit
cmeicn ITepuoanyeckoro 3akona JI.M. Menne-
seeBa. [IpyuyrHbBI U 3aKOHOMEPHOCTH W3MEHE-
HHUS CBOKMCTB 3JICMEHTOB U MX COCAMHCHHH 110
IepuofaM M TpylmaMm. 3aKOHOMEPHOCTH
B U3MCHEHHUU CBOMCTB MPOCTBIX BEIIECTB,
BOJIOPOJHBIX COEIWHEHHH, BBICHIHX OKCHIOB
W TUIPOKCUIIOB

2-3

XVMUYECKHE CBOMCTBA BaXXHEUIIMX METall-
JIOB (HATPHM, KA, Kb, MATHHUH, aJo-
MHUHHH, [IUHK, XpOM, JKeJle30, Me/lb) U HX CO-
enuHeHuit. OOmMe CcrmocoObl  MONTyYeHHs
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHUIITUX HEMETal-
110B (TaJIOTeHOB, Cephbl, a30Ta, Gocdopa, yrie-
poa ¥ KpeMHUSI) M MX COCIHHEHHH (OKCHIOB,
KHCIIOPOACOIePIKAIINX KUCIOT, BOIOPOTHBIX
COCIMHEHUH ).

Onextponutrdeckas gucconuanus. CuibHbIe
u crnadere snekTponuThl. Cpena BOAHBIX pac-
TBOPOB BEIIECTB: KHCNAs, HEWTpalbHas, IIe-
nouyHas. CremneHb Juccolmanuu. Peakuun
HMOHHOTO OOMEHa.

UnenTndukanuss HEOPraHUYECKHX COEIUHE-
Huit. KadecTBeHHbIE peaknuy Ha HEOpraHH-
YECKHE BEIIECTBA M HOHBI

2.3,
1.9

2.1, 12

I1

2

5-7

DIEeKTPOOTPULIATEILHOCTS. BanenTtHocTs.

CTerneHb OKHUCIICHUS

2.1

2-3

XWMHUECKHEe CBOWCTBA Ba)KHEUIINX MeETaj-
JI0B (HATpHH, KaJHi, KaIbIHi, MarHUH, aJfo-
MUHHH, IHHK, XpOM, KeJIe30, MeIb) H HX
coeauHeHui. OOmuUe CcrocoObl MONIyYeHHs
METaJIJIOB.

XUMUYECKUE CBOMCTBA BAXKHEHUIITUX HEMETa-
JI0B (TaJIOr€HOB, Cepbl, a30Ta, (ocopa, yrie-
poa ¥ KpeMHUSI) M MX COCTHHEHHH (OKCH/IOB,
KHCJIOPOACOIEPIKAIINX KUCIOT, BOIOPOTHBIX

COC/IMHCHUI)

2.2
23

3.1,
32,12

5-7

Busl XUMHYECKOH CBsI3M (KOBAJICHTHAS, HOH-
Has, MeTaJUIMYecKas, BOAOPOJIHAs) M Mexa-
HU3MBI €€ 00pa3oBaHus. MeXMOJIeKyIIpHbIC
B3amMozeiicTBus. BemecTBa MoJeKyIIsIpHOTO
U HEMONEKYJISPHOTO  CTPOCHHUs.  THmbI
KPHCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOICTB BEIIECTB OT THUIIA KPUCTAJUIMYECKOM
peméTku

2.1

2-3

Knaccudukamnus HEOpPraHHYECKHX BEIIECTB.
HomeHkI1aTypa HeOpraHu4ecKuX BEIIECTB

2.1

4.1

2-3

XUMHUYECKHE CBOWCTBA BAXKHEHUIIUX MeETaj-
JIOB (HATpHi, KaJaui, KaJbIMi, MarHUH, aio-
MHUHHH, IWHK, XpOM, JKeJIe30, MeIb) M HX
coeauHenuit. OOmUe CrocoObl MONyYESHUs
METAaJIOB.

XUMHUECKHE CBOMCTBA BaKHEHIIINX HEMETal-
0B (rajloreHoB, cepwl, asora, ¢ocdopa,
yriepoaa U KpeMHUsl) U UX COSAUHEHHH (OK-
CHJIOB, KHCIIOPOJCOICPIKAIINX KHCIOT, BOJO-
POIHBIX COCIHHEHHUH)

22,23

3.1,
32,12
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T'enetnueckas cBs3b HCOPraHn4eCKux BeE-
1IeCTB, NpUHAMJICKAIUX K PA3JINYHBIM
KjjaccaM

2.4

7.1,
7.2,
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IIpencraBnenne o KiIacCHHUKAMK OpTaHH-
YecKHX BellecTB. HoMeHKnaTypa opraHudec-
KUX COCJMHEHHH (CHCTeMaTHdecKas) U TPHBH-
aJIbHBIC HA3BaHUSI BAXKHEHIIINX MpecTaBUTENeH
KJIACCOB OPraHUYECKHX BEILICCTB

(uxaropy)
33

4.2

b

2-3

Howmep
3a/1a-
HUS

[IpoBepsieMble 21€MEHTBI
CcoziepIKaHus

Kozp! mpo-
BEPSEMBIX
3JIEMEHTOB
coziepKa-
HuA (110
KOJIH-
(uxaropy)

Konasr
Tpebo-
BaHUMI

Vpo-
BEeHb
CIIOX-
HOCTH
3a/1a-
HUS

Makc.
OaJL 34
BBIITOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHOe
BpeMst
BBITIOJI-
HEHUsI
3a1aHust
(MuH.)

11

OCHOBHBIE TIOJIO)KEHUSI TEOPHU XUMHUUYECKOTO
CTPOCHUSA OpraHNYECKUX COC/TMHEHUH
A M. BytiepoBa. YriaepoaHslii ckeleT opra-
HHUYECKOH Momekyibsl. KpaTHocTe xmmmuec-
KOH CBS3M. O- W T-CBS3H. Sp-, sp’-, sp-
rudpuau3anuy opouTaNel aToMOB YyIieposa.
3aBHCHUMOCTD CBOWCTB BEIIECTB OT XHMH-
YEeCKOr0 CTPOEHHs Mojekyl. ['omornorn.
T'omonoruueckuii pan. M3omepus u n30Mepsl.
ITonsitne 0  (QYHKIMOHAIBHOH  Tpymme.
OpueHTaoHHBIE 9P PEKTHI 3aMECTHTENSH

8.1

2-3

XUMHYECKHe CBOWCTBA YIJIEBOAOPOAOB: aj-
KaHOB, I[UKJIOAJIKAHOB, aJIKEHOB, aJIKaJMEHOB,
AIKWHOB, aPEHOB.

Peaknuu 3aMelneHus rajgoreHa Ha I'HIPOKCO-
rpynmy. JleficTBUe Ha rajJoreHNpOU3BOIHBIC
BOJHOTO M CIIUPTOBOTO pAcTBOpa INENOYH.
B3aumozeiicTBie aurajioreHaJKaHOB C Mar-
HHEM W UUHKOM. MCIOJb30BaHME TalloreH-
MIPOM3BO/IHBIX YTJIIEBOJIOPOIOB TIPH CHHTE3E
OpPraHMYECKUX BEILECTB.
CBOOOTHOPAIUKAIBHBIA U HOHHBIA MEXaHH3-
MBI peakimu. [ToHsTre o Hykiieohuie u dek-
tpoduie. [IpaBuno Mapkosaukosa. [IpaBuio
3aiineBa

3.4-3.9

82,9

I1

2

5-7

12

XuMHYecKrne CBOWMCTBA YTIEBOJIOPOJIOB: ai-
KaHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaUCHOB,
AIKWHOB, APEHOB.

XuUMHYECKHE CBOMCTBA KHUCIIOPOJCOJEpkKa-
[OIMX COCAWHEHWi: CHHUPTOB, ()eHONa, aybiae-
TM0B, KCTOHOB, KAPOOHOBBIX KHCIIOT, CIIOX-
HBIX 9()HPOB, KHUPOB, YTIICBOIOB

3.5-3.15

82,9

2-3

15

XapakTepHble XMMHYECKHE CBOWCTBA Tpe-
JIENbHBIX OJHOATOMHBIX M MHOI'OATOMHBIX
crnupToB, (eHOINa, aNbAeTHI0B, KapOOHOBBIX
KHUCJIOT, CIOXKHBIX 3(GupoB. Baxueiimue cro-
COOBI  MOIYyYEHHMS  KHCIIOPOCOJEPXKAIIUX
OpraHMYEeCKUX COeTUHEHHH

3.10-3.15

82,9

16

'enernueckas CBsI3b MEXAy KiaccaMd opra-
HUYECKHUX COCIUHEHMI

3.20

8.2

13

XUMHYeCKHe CBOWCTBa XHPOB. MbUTA Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT
XuMuyeckue cBoicTBa Itoko3bl. Jlucaxapu-
JIBI: caxapos3a, ManbTo3a. BoccraHaBnmBaro-
M€ U HEeBOCCTAHABIHMBAIOIINE JHCAXAPUMBIL.
I'mppomus  nucaxapupos.  ITonwcaxapumbi:
KpaxMmaj, TIMKOreH. XHWMHYecKue CBOicTBa
Kpaxmaia U LeJUTIOTI03BL.

XapakTepHble XMMUYECKHE CBOICTBA aMUHOB.
AMHHOKHCIIOTEI H OeNmKH. AMHHOKHCIOTHI
Kak aM(OTEpHbIC OPraHUYECKUE COCIMHCHHUSI.
OCHOBHBIE ~ aMHHOKHCJIOTHI, 0Opa3yromme
6enkn. Baxneimme cmocoObl  TOMydeHUs
aMHHOB M aMHHOKHCIOT. XHUMUYECKHE CBOU-
cTBa OCNKOB: THAPONIU3, ACHATypamus, Ka-
YECTBEHHBIC (IIBETHBIC) PEAKINH Ha OEIKH

3.14-3.17

82,9

2-3

17

Xumnueckast peakuus. Knaccupukanms xu-
MMYECKHX PEaKlUil B HEOPraHUYECKOH H op-
FaHUYECKOH XMMHUM. 3aKOH COXpaHEHHUs
MAacChl BEIIECTB

43

CKOpOCTh peakiuu, e€ 3aBUCHMOCTh OT pas-
JIMYHBIX (PaKTOPOB

19

OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE peaknuu.
TloBenenue BemiecTB B cpe€aax C pa3HbIM
3HAYCHUEM pH Mertonst OJIEKTPOHHOI'O OastaHca

7.1

20

DIeKTPOIIN3 pacIIaBOB U PaCTBOPOB CONEit

1.13

7.2

21

T'unponus coneit. lonHOE mpou3BeneHne Bo-
161, Bomopoansiii mokasaresns (pH) pactBopa

1.10

7.3

22

OOpaTtumble peaknui. XUMHUYECKOE PaBHO-
Becue. DaxkTophl, BIMAIOIMIME HA COCTOSHHE
xumuyeckoro pasHoBecus. [Ipunmmn Jle Hla-
TeIbe

© 2025 denepanbHast ciryx0a o Hag30py B chepe 00pa3oBaHUst U HAYKU

23

OOpatumble ¥ HeoOpaTUMble XHMHUYECKHE
peakiuu. Xumudeckoe paBHoBecue. Pacuérsr
KOJIMYECTBA BEIECTBA, MACChl BEIIECTBA MU
00béMa ra3oB MO H3BECTHOMY KOJIHYECTBY
BELIECTBA, Macce MM OOBEMY OMHOrO M3
Y4YacTBYIOIINX B PEaKIHHU BEIIECTB

1.8,5.1,
5.7

1.3,
10.2
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24

Wnentudukanys HEOPraHUYECKUX COEIHHE-
Huil. KayecTBeHHbIE PeaklMU Ha HEOpraHu-
YeCKHUe BEIECTBA H MOHBI.

Wnentndukanus opraHuueckix CoeIHHEeHHUI.
Pemenne SKCHEpUMEHTalbHBIX 3a7ad  Ha
pacno3HaBaHUE BEIECTB

2.5,3.19

11, 13

I1

2

5-7

25

Xumusi B TOBCEIHEBHOW »w3HHU. IIpaBuma
0e30macHOi pabOThl € EOKUMHU, TOPIOYUMH
U TOKCHYHBIMH ~ BEILECTBAMH, CPEICTBAMHU
OBITOBOM XMMHH. XUMHUS U 300POBbE. XUMHUS
B MeluLMHe. XUMHs U CEIbCKOE XO3SHCTBO.
XuMus B IPOMBIIIEHHOCTH. XUMHsI M 9HEp-
TeTUKA: MPUPOJHBIH M MOMYTHBIN HEQTIHOI
raspl, UX COCTaB M ucnoiab3oBanue. Cocras
HedTH U e€ mepepaboTka (MIPUPOJHBIC UCTOY-
HHKH YIJI€BOJIOPOJIOB).

XuMHsA M 9KOJIOTHA. XHUMHYECKOe 3arpss-
HEHME OKpYy)Kalollel cpeasl M €ro rmo-
cneactus. OxpaHa ruapocdepsl, MOYBHI,
atMocdepsl, (uopbl U QayHbl OT XUMHUYEC-
Koro 3arpssHeHus. IIpobnema oTx010B U 10-
OOYHBIX  MPOAYKTOB.  AJIbTEPHATHBHBIE
UCTOYHHUKHU 3Hepruu. OOLIue NpeacTaBIeHust
0 TNPOMBINIEHHBIX CIOCO0aX IOTydYeHHUs
XUMHYECKHX BEIECTB (Ha HpUMepe Ipo-
U3BOJCTBA aAMMHUAKA, CEPHOH  KUCIIOTHI).
UYépnas u npetHas Meramryprus. Crekno
U CHJIMKATHAsl MPOMBIIUIEHHOCTh. [Ipombi-
JeHHas opraHuyeckas Xumus. ChIpbé it
OpraHUyYecKoH nmpoMmeiuieHHOCTH. CTpoeHune
U CIPYKTypa HOJIMMEpPOB. 3aBUCHMOCTb
CBOWCTB NOJUMEPOB OT CTPOCHHS MOJEKYII.
OCHOBHbIE CIIOCOOBI MOJTYYEHUS! BBICOKOMO-
JICKYJISIPHBIX COEIMHEHMI: peakUuu IONH-
MepU3aluy U nonukonaeHcanuu. Knaccudu-
Kalus BOJOKOH

3.18,
4144

1.4
1.5,
2.2,
14, 15

2-3

26

Pacyersl MaccoBoW 10/M M MOJSIPHOW KOH-
LICHTPAIMHU BELIECTBA B paCTBOPE

1.11,5.7

10.1

34

27

Pacuérbl TeroBoro sddexra (Mo Tepmo-
XMMHYECKHM ypaBHEHHsAM). Pacuérel 00bEM-
HBIX OTHOLICHHWH Ta30B IIPU XUMHYECKUX
peaKIusax

52,53

10.3

34

Crnemnduxamus KUM EI'D 2025 r. XUMMS, 11 wmace 18/18
Howmep IpoBepsiemble TIEMEHTEHI Kogpr mpo- | Koxsr | Vpo- |Makc. | Ilpu-
3aza- CoJIepKaHUA BEpACMBIX | TpeOO- | BeHb |0aiul 3a] MepHOE

HUS 3JIEMEHTOB | BaHMI | CIOX- |BBIMIOJNI-| BpEeMs
cozepxa- HOCTH | HCHHE | BBINOJI-
HuA (110 3ama- | 3aj1a- | HEHHA
KOJIH- HUA HUA |33/1aHUS
(uxaropy) (MuH.)
28 Pacuérer maccel (0O0béma, kommyectBa Be- | 5.4,5.5 10.2, b 1 34
[IeCTBA) MPOIYKTOB PEAKIMU, €CIH OJHO U3 10.4
BEIIECTB JIaHO B HM30BITKE (MMEET IMPUMECH);
pac4€Thl MacCOBOW WM OOBEMHOM JTOMH BbI-
X0Jla TPOAYKTa PEaKIUH OT TEOPETHIECKH
BO3MOXKHOT'O
Yacrts 2
29 OKHUCITUTEIFHO-BOCCTAHOBHUTENIBHBIE — peak- 1.12 7.1, B 2 10-15
un. [ToBeeHne BemecTs B cpefax ¢ pasHbIM 8.2,12
3HaueHneM pH. Merozasl 3iexkTpoHHOrO 0a-
JlaHca
30 Onextponutrdeckas gucconuanus. CHibHbIe 1.9 7.2, B 2 10-15
U crnabbie snekTponuThl. Cpea BOAHBIX pac- 8.2, 12
TBOPOB BEIIECTB: KHCNasi, HEWTpalbHas, IIe-
nouHass. CreneHp jucconmanyu. Peakiynm
HOHHOTO 0OMeHa
31 I'enetndeckas cBA3p HeoOpraHmueckux Be- | 2.2-2.4 7.1- B 4 10-15
IIECTB, INPHHAUICKAMUX K  Pa3IHIHBIM 7.3,
KJ1accam 8.2,13
32 | I'enermueckasi CBsI3p MEXIY KlacCaMH Opra- 3.20 7.1, B 5 10-15
HUYECKHUX COCTUHCHUI 8.2,13
33 Haxosxaenne MonekysipHoi popMyJisl opra- 5.8 10.5, B 3 10-15
HUYECKOr0 BEIIeCTBa I10 €ro IIOTHOCTH 14
Y MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOMSIINX
B €r0 COCTaB, WIH IO MPOAYKTaM CTOPaHHS,;
YCTaHOBJICHHE CTPYKTYpHOH (opMysbl op-
TaHMYECKOTO BCIIECTBA HA OCHOBE €ro
XMMHYECKHX CBOMCTB MIIM CIHOCOOOB MOIy-
YeHHs
34 Pacuéter maccel (00néma, KkommuectBa Be- | 5.4, 5.6, 10.4, B 4 20-25
[IECTBA) MPOIYKTOB PEAKIMU, €CIH OJHO U3 5.7 14
BEIIIECTB JaHO B M30BITKE (MMEET IIPHMECH).
Pacuyérel maccel (00bEMa, KonmuecTBa Be-
IIeCTBa) MPOJYKTa PEaKIHH, €CIU OIHO W3
BEIECTB JAHO B BUJE PacTBOpa C OINpene-
NEHHOW MaccoBOW Jloneil  pacTBOPEHHOrO
BEILECTBA.
Pacuérel ¢ mucnonb3oBaHUEM MOHATHUN «Mac-
coBast JIOJIs», «MOJISpHAs KOHIICHTpALUs»,
«pacTBOPUMOCTb»

© 2025 denepanbHast ciryx0a o Hag30py B chepe 00pa3oBaHUst U HAYKU

Bcero 3aganuii — 34; u3 Hux
TI0 TUITy 3a/IaHUH: C KPaTKUM OTBETOM — 28, ¢ pa3BEPHYTHIM OTBETOM — 6;
110 ypoBHIo cinokHocti: b—17; I1-11; B - 6.

MakcuManbHbIA TepBHYHBINA 0aiut 3a padoty — 56.
Obuiee Bpems BeIIONHEHHS paboThl — 3 yaca 30 MunyT (210 MHHYT).
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