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Cneunpuxanus
KOHTPOJILHBIX H3MEPUTEJIBLHbIX MAaTEePHAIOB
U1 mpoBefieHus B 2025 roay eAuHOro rocyiapcTBEHHOr0 IK3aMeHa
no XUMHNHU

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

Enueerit rocymapctBeHHbId 3k3ameH (EI'D) mpencraBisier coboi dopmy
rocyJapCTBEHHOW MTOTOBOM aTTECTallMd, IPOBOAMMOM B LEISIX OMNpeAeNeHUs
COOTBETCTBHSI ~ PE3yIbTATOB OCBOCHHSA OOYHYalOI[MMHCA  00Opa30BaTeIbHBIX
IporpaMM CpefHero oOmero o0pa3oBaHMSA COOTBETCTBYIOIINM TPEOOBAHMAM
(benepanbHOro rocy1apcTBEHHOro 00pa30oBaTeNbHOrO cTanaapra. Jlis yKka3aHHBIX
Lened  HCMOJB3YIOTCS  KOHTPOJIbHBIE H3MepuTelbHbie Marepuaisl  (KMM),
HpECTaBIISIONIIE COO0I KOMIUIEKCH 3aJaHIH CTaHAAPTU3HPOBAHHOHN (HOPMEL

EI'D npoBogurcs B coorBercTBuu ¢ DenepanbHbIM 3aKOHOM 0T 29.12.2012
Ne 273-@3 «OO6 oOpasoBanun B Poccuiickoii ®Depepanum» u  Ilopsakom
MPOBENEHNsI TOCYAAPCTBEHHON WTOTOBOW aTTECTallMd 10 00pa30BaTENbHBIM
mporpaMMaM  cpemHero o0mero o0pa3oBaHMS, YTBEPKASHHBIM —IIPHKA30M
MunmnpocBeniennss Poccun u  Pocobpram3opa ot - 04.04.2023  Ne 233/552
(3apeructpupoBan MuntoctoM Poccuu 15.05.2023 Ne 73314).

2. lokyMeHTbl, onpeaeasiromue cogepxxanue KUM EI'D

Copepxxanue KHWM EI'D onpenensercs Ha OCHOBE (QenepaabHOTO
TOCYapCTBEHHOTO 00Opa30BaTEIBHOIO CTAHIapTa CPeIHero odmero odpa3oBaHUs
(nanee — ®I'OC):

1) npukaz  MuHucrepcrBa  mpocBeuieHus — Poccuiickoii ~ Denepanuu
ot 12.08.2022 Ne 732 «O  BHeceHMHM  M3MEHEHMH B  (QeaepalbHbIN
TOCYapCTBEHHBIN 00pa30BaTeNBHBIH CTaHIAPT CPEJHEro OoOmIIero oOpa3oBaH,
YTBEpKAEHHBIA TpUKa30M MHUHHCTEpCTBA 00pa3oBaHUs M Hayku Poccuiickoi
®Geneparun ot 17.05.2012 Ne 413x;

2) mpuka3 MunucrepcTBa oOpazoBaHus U Hayku Poccmiickoit denepanuu
o1 17.05.2012 Ne 413 (c uamenenusamu 2014-2020 rr.).

JeranuzupoBaHHble TpeOOBaHHS K pe3yjibTaTaM OCBOEHHMS OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMEI CpeAHETo 00Iero o6pa3oBaHUs, MPOBEPSIEMBIE HA
ocHoBe u3MeHEHHoro B 2022r. OI'OC, 4BIAIOTCA NPEEMCTBEHHBIMU 110
oTHoueHu1o k TpedboBanusam ®I'OC 2012 r.

IMpu pazpaborke KUM EI'D yuuteiBaeTcs couepkaHue ¢eaeparibHOn
o0pa3oBaTenbHOW TpPOrpaMMBl  cpemHero oOmero oOpa3oBaHus  (TpHKa3
MunuctepcrtBa npocsemienus Poccuiickoit ®enepanuu ot 18.05.2023 Ne 371
«O06 yTBepxaeHHN (eaepatbHO 00pa30BaTeIbHON IPOrPaMMBI CPEIHETO 00IIEeTo
00pa3oBaHus» (C U3MECHCHHUSMU)).
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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 00YYaromuXcs PyKOBOJICTBOBATHCS C(HOPMHPOBAHHOM BHYTpPEHHEH
TO3UIIMEH JIMYHOCTH, CUCTEMO# IICHHOCTHBIX OPUCHTAIINM, TO3UTHBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOLIMX TPAJULIOHHBIM LIEHHOCTSIM POCCHHCKOTO O0IIEeCTBa;
pacImpeHne XU3HEHHOTO OIBITa U ONBITA ASSITENLHOCTH B IPOLECCE pealn3aluy
OCHOBHBIX HAITPaBJICHUI BOCTIUTATENBHOH AesiTensHOCTH. ConlepikaHne U pe3yIbTaThl
BBIMOJTHEHUsT 3afaHuii EI'D CBsS3aHBI B TOM YHCIIE C JOCTMYKEHHEM JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTENLHOM MPOrpaMMbl MO M3MEHEHHOMY
B 2022r. ®I'OC B wactm ¢m3uueckoro (CGOPMHUPOBAHHOCTH 37OPOBOTO
n 0Oe30macHOro oOpasa >KH3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
U JIp.), TPYAOBOTO (MHTEPEC K Pa3IuYHbIM cepam IpodecCHOHAIBLHON eITeIbHOCTH
U JIp.), SKOJOTu4ecKoro (chopMHUpPOBAaHHOCTH IKOJIOTHUECKON KYIbTYpbl, TOHUMAHHUE
BIUSIHUSL ~ COI[MAIBHO-DKOHOMHYECKHX IIPOLECCOB HA COCTOSIHHE IIPHUPOIHON
U COIMAIBHOW CpelIbl, OCO3HAHHE ITI00aTEHOrO XapaKkTepa SKOJOTHYECKHX TpobiieM
W Jp.) BOCHUTAHMS, a TalkKe TMPUHATHA LEHHOCTM HAYYHOTO II03HAHHUSA
(chopMHUPOBAaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ¥ OONICCTBEHHOW MPAKTUKH, COBEPIICHCTBOBAHHE SI3BIKOBOM
U YUTATENbCKOM KyJIBTYphl KaK CpEeICTBA B3aUMOJCHCTBUS MEXIy JFOABMH
W o3HaHus Mupa u 1p.). [logpoOHast mHOpPMAIMS O JMYHOCTHBIX Pe3yJbTaTrax
OCBOGHHSI OCHOBHOM oOpaszoBarembHOM mporpammer mo  @I'OC  2012r.
Y NIPECMCTBEHHBIX JICTATN3UPOBAHHBIX TPEOOBAHHUAX K JIMYHOCTHBIM pE3yJIbTaTaM
B m3MenénnoM PI'OC 2022 r. mpuBeneHa B pa3iene 3 KoaudukaTopa.

Bxkmouéunele B KHMM  EI'D  3amaHus  BBISBISIOT — JOCTIDKEHHE
METaNpeIMETHBIX W OPEAMETHBIX  PE3yJIbTATOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNBHOI IPOrpaMMEl CpeHero oomero oopazoBanus. [1py BBITOIHEHHH
3aJlaHuil, TOMHUMO IPEAMETHBIX 3HAHWM, YMEHHWH, HABBIKOB W CIOCOOOB
MO03HABATEIHHON AEATEIILHOCTH, BOCTPEOOBAHBI TaK)Ke YHHBEpCAJIbHBIE ydeOHBIE
MO3HaBaTeIbHbIC, KOMMYHUKATHBHBIE U pEryJSITUBHBIE (CaMOOpTaHH3aIUs
Y CAMOKOHTPOJTb) JICHCTBHSL.

Ot6op conepxanus 3amanumii KM mis mpoemenus EI'D mo xumum
B 2025 I. B LI€JIOM OCYILECTBISIOT C COXPAaHEHUEM YCTaHOBOK, HA OCHOBE KOTOPBIX
(OPMHPOBAIICE 3K3aMCHAIIMOHHBIC MOJEIH MPEIBIAYNIMX JeT. B umcme 3Thx
YCTAHOBOK Haubonee BaXHBIMH C METOJMYECKOH TOYKH 3pEHUs SBISIOTCS
CIeyIomue.

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

DK3aMeHAIMOHHBIE BAPUAHTHI [0 XMUMHUH COJACPKAT 3alaHMs, Pa3InyHble IO
(opMe TpeaBIBICHAS YCIOBUS M BHIY TpeOyeMOro OTBETa, O YPOBHIO CIIOKHOCTH,
a TaKoKe I10 croco0aM OLIEHKH UX BbINOIHEHMs. Kak 1 B peAblayIue Tobl, 3a1aHNs
KHWM EI'D 2025 r. nocTpoeHbl Ha MaTepualie OCHOBHBIX pa3ZIeiioB IIKOJILHOTO Kypca
XUMHUH: OOlIeH, HEOPraHWYeCKOH W  OpraHMYecKOd, W3y4YeHHe KOTOPBIX
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o0ecIIeurnBaeT OBJIaICHIE 00yJAIOIUMHICS CHCTEMOH XUMINYecKUX 3HaHmi. K uncimy
TTaBHBIX  COCTABISIONIMX OTOH  CHCTEMBI OTHOCSTCA: BeAyIlHe IOHATHSA
0 XUMHYECKOM 3JIeMEHTE, BEIIeCTBE M XMMHYECKOH PEaKIUH; OCHOBHBIC 3aKOHBI
U TEOPETUYECKHE MOJOKEHHUS XMMUM; 3HAHMA O CUCTEMHOCTH M IPUYMHHOCTU
XMMHYECKUX SIBJICHUH, FEHE3UCE BEILECTB, CIOCO0aX O3HAHUS BELLIECTB.

B mnmemsax o6ecriedeHuss BO3MOXKHOCTH JTU(G(EPCHIMPOBAHHONW OLECHKU
y4eOHBIX nocTmxeHuil BeimyckHukoB KM EI'D mpoBepky OCBOEHHS OCHOBHBIX
00pa30BaTENbHBIX IPOTPAMM II0 XHMHUH MPOBOIAT Ha TPEX YPOBHSIX CIOXKHOCTH!
6a30BOM, MOBBIILIEHHOM U BBICOKOM.

IMpu paszpabotke KMM ocoboe BHHUMaHHE OBLIO YIEICHO peaTn3aluu
TpeOOBaHM K KOHCTPYMPOBAHHUIO 3aJaHWil paziumdyHoro tuma. Kaxkmoe 3amaHue
CTPOMJIOCH ~TakMM o00pa3oM, 4dTOOBI €ro CoJep)KaHHe COOTBETCTBOBAJIO
TpeOoBaHHUAM K YPOBHIO YCBOEHHUs yuyeOHOro MaTepuana U GopMUpYeMbIM BHIaM
y4eOHOU IesITeNbHOCTH. Y4eOHBbI MaTepuall, Ha OCHOBE KOTOPOTO CTPOWIIHCH
3amaHus, OTOMpalcs MO MPU3HAKY €ro 3HaYMMOCTH I 00IeodpazoBaTelbHON
MOArOTOBKY  BBIIIYCKHUKOB CpelHEH IIKOJbl. bojblioe BHUMAaHUE IIpU
KOHCTPYHPOBAaHMU  3aJlaHMil  ObUIO  YAENEHO ~ YCWJICHHIO JeATeIbHOCTHOM
U NIPaKTUKO-OPUEHTUPOBAHHON COCTABJIIOIMUX UX COAEp:KaHMA. JlaHHBIM NOAXO0[
MO3BOJISIET  YCHINTh AU (PEepeHINpPYONyl0 CIOCOOHOCTh SK3aMEHAIMOHHOW
MOJENY, TaKk Kak TpeOyeT OT 00y4YalolMXcs IOCJIEAOBATEIbHOIO BBINOJHEHUS
HECKOIIBKUX MBICIHTCIBHBIX ONEpanuii ¢ OHmOpod Ha INOHMMAaHHE NPHINHHO-
CIIC/ICTBEHHBIX CBf3¢H, yMEHHH 0000maTh 3HAHMS W yMEHHS, B TOM UHCIE
npuoOpeTéHHBIE B IIPOLECCE — BBIIOJIHEHUS  pPEalbHOIO  XUMHYECKOI'O
SKCTIEPUMEHTA, NPUMEHATH KIIIOUEBbIE TIOHATHA H AP.

4. Ctpykrypa Bapuanta KUM EI'D

Kaxxplii BapuaHT 9K3aMEHAIMOHHON PabOThl MOCTPOCH MO €AMHOMY TLUIAHY:
paboTa COCTOUT U3 ABYX YACTEH, BKIOYAIOIIUX B ce0s 34 3amaHusl.

Yactp 1 comepxut 28 3amaHuii ¢ KpaTKUM OTBETOM, B UX 4ucie 17 3amaHuii
0a30BOr0 yPOBHS CIIOXKHOCTH (B BAPHAHTE OHU MPUCYTCTBYIOT MO HOMepamu 15,
10, 11, 13, 17-21, 25-28) u 11 3amaHWii NOBBIIIEHHOTO YPOBHS CIOXHOCTH
(ux mopsiAKoBBIe HOMepa: 69, 12, 14-16, 22-24). YacTp 2 conepxuT 6 3amaHuii
BBICOKOTO YPOBHS CIIO)KHOCTH C pa3BEPHYTHIM OTBETOM. JTO 3aJaHUs O]
HOoMepamu 29-34.

OO61ue cBelleHUs 0 pacnpe/e/ICHHH 3aJJaH|K 10 YacTAM DK3aMEHAIlMOHHON
paboThl U MX OCHOBHBIX XapaKTEPUCTHKAX MPECTABIICHBI B Ta0HIe 1.
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Tabauya 1
Pacnpedenenue 3adanuii no wacmsam 3K3amMeHayuOHHOU pabomol
Yactp Konu- | Makcu- | IIponeHT MakCUMaabHOTO MEPBUY- Twun 3aganuii
paboThl | YeCTBO |ManbHBINH| HOTO Oauia 3a BEIMOIHEHHE 3a/1a-
3a7a- |MepBHY- | HU JAHHOM TPyMNMbI OT O0IIEro

HHUH  [HBII Oa/u1| MaKCHMalIbHOTO MEPBUYHOrO Gasia
3a BCIO paboTy, paBHOTO 56

Yacts 1 28 36 64,3 3agaHus ¢ KpaTKHUM
OTBETOM

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

Utoro 34 56 100

KonmuectBo 3amaHmii To# mnm WMHOW Trpymmel B obmeit crpykrype KM
ompeneNieH0 ¢ y4éToM  cieaylommx (akTopoB: a) TIYOMHBI ~U3y4YCHUS
MPOBEPSIEMBIX AJIEMEHTOB COZIEpKaHUsI y4eOHOro MaTepuasa Kak Ha 6a30BOM, Tak
W Ha TOBBIIICHHOM YPOBHSAX; 0) TpeOOBaHMI K IUIAHUPYEMBIM pe3yJbTaTaM
o0ydeHHs — MPEAMETHBIM 3HAHHSM, MPEAMETHBIM YMEHHSM W BHIAM Y4eOHOMH
JIESITEIBHOCTA. DTO TIO3BOJUIIO 0oOJiee TOYHO OINPECTUTh (DYHKIIMOHAIBHOE
npeAHa3HaueHHe KaxI0M Ipynisl 3aiaHnuii B cTpykType KUM.

Tak, 3aaHusl 6a3068020 YPOGHS CIONCHOCHU C KPATKUM OTBETOM MPOBEPSIOT
YCBOGHHE 3HAYUTENBHOTO KonmdecTBa (43 m3 53) sneMeHTOB comepikaHHs BCeX
cozepkatesibHbIX  OnokoB:  «Teopernueckne  OCHOBBI  XUMHUWY, «OCHOBBI
HEOpPraHWYeCKOW XUMHM», «OCHOBBI OPraHUYECKONW XUMHM», K XUMHUS U KHU3HbY,
«Tunbl pacu€THBIX 3a1a9.

3amanus TaHHOM TPyl KIMEIOT CXOACTBO MO ()OPMaTbHOMY MPHU3HAKY — IO
(opMe KpaTKOTO OTBETa, KOTOPBIH 3aMUCHIBAETCS B BUAE MOCIEIOBATEILHOCTH
uubp Wi B BUAC 4YHMCIA C 3aJaHHOH CTENEHBID TOYHOCTU. Mexay TeM Io
(bOpMYyJIIUPOBKAM YCIOBUSL OHH WMEIOT 3HAYUTEbHBIE Pa3iIM4Msi, Y€M, B CBOIO
odepellb, ONPENENSIIOTCS pa3jinyusl B MOUCKE BEPHOTO OTBETA. DTO MOTYT OBITh
3aJlaHus C IMHBIM KOHTEKCTOM (Kak, HanmpuMmep, 3aaHusi 1—3) ¢ MHO)KECTBEHHBIM
BEIOOPOM, a TaKKe 3aJaHMs Ha YCTaHOBJIECHHE COOTBETCTBUS MEXKIY MO3UIHSIMHU
JBYX MHOXecTB. Kaxknoe 3amanue 6a30BOTO YPOBHSI CIIOKHOCTH HE3aBUCHMO OT
(dbopMmaTa, B KOTOPOM OHO IPEJICTABICHO, OPUEHTHPOBAHO HA MPOBEPKY YCBOCHUS
OJIHOTO WJIM HECKOJBKHUX JJIEMEHTOB COJICP)KAHUS, OTHOCSAIIMXCS K OJHOH Teme
Kypca. OHAKO 3TO HE SIBISIETCS OCHOBAaHHEM JUISL TOTO, YTOOBI OTHECTH IaHHBIE
3aJaHusl K KaTeropud JIETKUX, He TPeOYIOMMX OCOOBIX  YCHIMHA st
(dhopMyIupoBaHUs BEpHOrOo OTBeTa. HampoTHB, BBHIMOJIHEHHE JIOOOr0 U3 3THUX
3aJlaHuil  TpeanojaraeT  00s3aTeibHBIA U TIIATENBHBIA  aHAU3  YCJIOBHUS
Y IpYMEHEHNE 3HaHUH B CUCTEME.

3anaHus nOBbIUEHHO20 YPOBHS CIIOKHOCTH C KPaTKMM OTBETOM, KOTOPBIN
YCTQHABIIMBACTCS B XOJE BBINOJHEHUS 3aJaHUs W 3allUCBIBACTCS COIJIACHO
YKa3aHUSAM B BHIE OMPENSIIEHHON MOCIeN0BATENLHOCTH IU(p, OPHEHTUPOBAHBI Ha
MPOBEPKY  YCBOGHHsS  OOSI3aTENbHBIX  JJIEMEHTOB  COJCPXKAHUS  OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 10 XUMHUH HE TOJIBKO 0a30BOTO, HO M YIIIyOJIEHHOTO
ypoBHs. B cpaBHEeHHH C 3aJaHUSMH TPENBIAYIIEH TPYIIBI OHH HPEeIyCMaTpUBAIOT
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sbinoaHeHue OOTBIIET0 PasHOOOPasus NEHCTBHI B CUTYaINH, TIpeaycMaTpHBaIoIIeH
IIPUMEHEHNE 3HaHUM B YCIOBMSAX OOJBLIOrO OXBaTa TEOPETHUECKOTO MaTepHana
U IPaKTUYECKUX yMEHHWH (HampuMep, Uil aHalM3a XUMHYECKHUX CBOMCTB
HECKOJIBKUX KJIACCOB OpPTaHMYECKUX WM HEOPraHMYeCKUX BEIECTB), a TaKkKe
cpopmuposannocmy  YMEHUAN CHCTEMATH3UPOBAaTh W 0000mIaTh MOJTyYCHHBIC
3HAHUS.

B sKx3aMeHanoHHOM padoTe MPeAokKEHA TOJIBKO OTHA PA3HOBUIHOCTD ATHX
3aJlaHUi: Ha YCTAHOBJIGHME COOTBETCTBHS NO3ULMU, IPEICTaBICHHBIX B JIBYX
MHOJKECTBaX. ITO MOET ObITh COOTBETCTBHE MEX]y: Ha3BaHHUEM OPTaHUYECKOI0
COCIIMHEHHSI ¥ KJIACCOM/TPYIION, K KOTOpOMY(-0if) OHO MPUHAICIKUT; (PaKTOPOM,
BIMAIONIMM Ha COCTOSHHE XHMHUYECKOTO paBHOBECHs, W HAINPaBICHUEM €ro
CMEIICHUS; UCXOJHBIMHM BEIIECTBAMH M TPOAYKTAMU PEAKIHH MEXAYy 3ITHUMHU
BEIIECTBAMH; Ha3BaHHEM WIM (OpMYJIOH COMM U NPOAYKTAMH, KOTOpBIE
00pa3yroTcss Ha WHEPTHBIX 3JEKTPOAAX IMPH DIIEKTPOH3e €€ BOAHOTO PacTBOPA,
U T.JI.

Jis  oueHKH C(HOPMHUPOBAHHOCTH HMHTEIUICKTYaIbHBIX YMEHUI Oonee
BBICOKOT'O YPOBHS, TAKUX KaK YMEHHS YCMAHAGIU8AMb NPUINHHO-CIIEICTBEHHbIE
CBSI3U MEXIY OTIESIbHBIMH DJIEMEHTaMH 3HAaHHWW (HApHMep, MEeXIy COCTaBOM,
CTPOCHHEM ¥ CBOMCTBAMH BEIIECTB), POpMYAUpO8ams OTBET B ONPEHEIEHHON
JIOTUKE C apryMEHTallueil CIeNlaHHBIX BBIBOJIOB M 3aKIFOYCHHH, HCIIOJIb3YHOTCS
3aJJaHus BBICOKOTO YPOBHS CJIOKHOCTH € Pa3BEPHYTHIM OTBETOM.

3amaHusl ¢ pazeépHymuviM OmMeemoM, B OTIMYHE OT 3aJaHdui JBYX
MPEIbIIyIUX THIIOB, MPEIyCMAaTPUBAIOT KOMIUIEKCHYIO MPOBEPKY YCBOCHHS Ha
BBICOKOM YPOBHE HECKOJBbKHX (IBYX M 0Oojiee) 3JIEeMEHTOB COJAEpXKaHUs U3
Pa3NUYHBIX COAEpKaTeIbHBIX OJOKOB. OHU TOAPA3AENAIOTCS Ha CIEIyIOLIHe
Pa3HOBUIHOCTHU:

— 3a/aHus, NPOBEPAIOIIME YCBOEGHHE BAXXHEWIIMX 3JEMEHTOB COJIEpIKaHMUs,
TaKkuX, HampuMep, KaK «OKUCIUTEIbHO-BOCCTAHOBUTEIFHBIE PEAKLIUMY,
«peaKIMu HOHHOTO 0OMEHAY;

— 3aJaHus, IPOBEPSIONINE YCBOCHHE 3HAaHUM O B3aUMOCBA3H BELIECTB
PasIMUHBIX KJIACCOB (HAa MpHUMEpax MPEeBpalleHUH HEOPraHMYECKHX
Y OPTaHUYECKHX BEILECTRB);

—  pacu€THBIE 3a/1a4u.
3ajaHusl ¢ pazeépHymuiM  Omeemom OPUEHTHPOBAaHBI Ha IIPOBEPKY

CIEAYIOMNX YMEHHN:

—  00vAcHAmMb OOYCIOBIEHHOCTh CBOHCTB W TPUMEHEHHS BEIIECTB HX
COCTaBOM M CTPOEHHEM, XapaKTep B3aMMHOT'O BIHUSHUSA aTOMOB B MOJIEKYJIax
OpPraHMYECKUX COCIMHEHUIl, B3aUMOCBSA3b HEOPIraHNYECKUX U OPraHUYECKUX
BEILECTB, CYIIHOCTb M 3aKOHOMEPHOCTb MNPOTEKaHWS H3YYEHHBIX THUIIOB
peaxIuii;

—  nposodumsb pacy€Thl YKa3aHHBIX (PU3MUECKUX BEITHYUH O MPECTABICHHBIM
B YCJIOBUM 3aJlaHMsl JaHHBIM, a TaKXe KOMOWHHPOBAaHHBIE PACUETHI IO
YPaBHEHUSIM XUMUYECKUX PEAKIIHH.
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5. Pacnpenesnenue 3aganuii Bapuanta KUM EI'D no coaep:xanmuio,
NpoBepsieMbIM pe3yJbTaTaM 0CBOEHHUSI OCHOBHOIi o0pa3oBaTe/bHOIl
NMPOrpamMMBbl cpe/iHero od1ero 00pa3oBaHus

[Tpu onpenenenun konuuecta 3aaannii 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 XuMmum». Ilo 3Tol mpuumHe
cyMMapHasi OIS 3aJaHui, MPOBEPSIOIINX YCBOGHUE €r0 COAEPIKAHMUs, COCTABUIIA
B DK3aMEHAIMOHHOW pabote 38 % oT o0liero KOJMYECTBAa BCEX 3aJaHUU.
IIpeacraBnenne O pacmpelneslieHMHd 3aJaHUi 1O BCEM  COJEPKATEIbHBIM
GJi0KaM / coiepIKaTeNbHBIM JTMHUSIM JaéT Tabmuna 2.

Tabnuya 2
Pacnpedenenue 3a0anuii 5K3aMeHayUOHHO pabombl NO COOEPIHCAMENLHLM
b0Kam / cooepaicamenbHbiM TUHUAM KYPCa XUMUU
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Tabauya 3
Pacnpedenenue 3a0anuii no mpeboganusim Kk npeOMemHuiM pe3yibmamam
ITposepsiemble TpeOOBaHMS K IPEIMETHBIM KonnyecTBo 3a1anuii B 4acTsix paboTsl
Ne pe3yJibTaTaM OCBOEHHS OCHOBHOM Bcs pabora Yacrts 1 Yacrts 2

00pa3oBaTeIbHOI IPOrpaMMBbI

BianeHue cucreMoil XUMHYECKHX 3HAHHI, KOTOPasi BKJIKOYAaeT:

Ba)XKHEUIINE XUMHUYECKHE IIOHATHSA, OCHOBHBIC 3a- 2 2
KOHBI U TCOPUH XUMUHU

1.2

(haKkTONMOrHIECKHEe CBEACHUS O CBOMCTBAX, COCTABE, 2 2
MOTy4YeHNH U O€30IacHOM HCIONB30BAaHUH BaX-
HEHINNX HEOPraHWYeCKHX MU OPraHHYeCKHX Be-
meCTB B OBITYy M IPAKTHYECKOH [eSTeIbHOCTH
4yesloBeKa

KonmuecTBo 3a1anmii B 4acTsaX
ConepxaTtenbHbie OJOKH /

Ne COACPIKATCIBbHBIC JINHUU paGOTLI
P Best pabota | Yacts 1 Yactp 2
1 | TeopeTuueckue OCHOBBI XHMMHH: COBPEMEHHEIE 12 10 2

MPEICTaBICHUsI O CTPOCHHH aroma, [lepmoanyec-
kuit 3akoH u Ilepuoaudeckass cucTemMa XHUMUYEC-
kux onemeHtoB [[.M. MenneneeBa, xumuyeckas
CBsI3b M CTPOEHHE BEIECTBA; MHOI0OO0Opa3me U 0Co-
OCHHOCTH NPOTEKaHMsI XUMHUUYECKUX PEeaKuit

2 | OcHOBBI HEOPTraHMYecKOi XHMHH: Kiaccupu- 6 5 1
Kauus M HOMEHKJIATypa, OCOOCHHOCTH COCTaBa,
CTPOCHUS, XUMHYECKHE CBOHCTBA M I'€HETHYECKas
CBSI3b BEIIECTB Pa3JIMYHBIX KJIACCOB

3 | OcHOBBI OpraHMYecKoil XUMHHU: KiaccuduKanys 8 7 1
1 HOMEHKJIATypa, OCOOCHHOCTH COCTaBa M CTpOe-
HUSI, XUMUYECKUE CBONCTBA M T€HETHUYECKasl CBS3b
BEIIECTB pa3JUuYHbIX KJIaCCOB

4 | XuMHSI H KH3Hb: JKCIEPHMEHTAJIbHBIC OCHOBBI 2 2
XHMMHH, 00IIUE MPEACTABICHHUS O IPOMBIIUICHHBIX
croco0ax MoTyYeHHs] BAKHEHIINX BEIIECTB

5 | Tunbl pacuéTHBIX 32124 6 4 2

Uroro 34 28 6

CootserctBue conepxkanuss KUM EI'D obmuM memsM oO0y4eHHsS XUMHH
B CpeIHeil mKoie odecrieunBaeTcs TeM, YTo MpeiiaracMble B HUX 3a1aHus Hapsay
C YCBOCHUEM 3JIEMEHTOB COJICpP)KaHHUs HPOBEPSIOT OBIAIECHHE ONPEACIEHHBIMU
YMEHUSIMH U CIIOCOOAMH JISWCTBHH, KOTOPbIE OTBEYAIOT TPEOOBAHUSIM K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. [IpescTaBienne o pacrpeneneHnH 3a1aHuil 110 BHIAM
IIPOBEPSIEMbIX YMEHHUH U criocobaM JeiicTBuil naér rabauna 3.
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1.3

TNIPEACTABJICHUSA O MEXaHU3MaX XUMHUYCCKUX PEaK- 3 3
uﬂﬁ, TCPMOJUHAMHUYCCKUX U KUHETUYCCKUX 3aKO-
HOMEPHOCTSIX HX [POTEKAHHS, O XHMHIECKOM
PABHOBECHH; OOLIMX HAYYHBIX MPHHIHMIAX XHMH-
4ECKOT0 MPOU3BOJCTBA (Ha MPHMEPe POM3BOACTBA
CEPHOH KHCIOTHI, aMMHaKa, METaHoia, Iepe-
paboTtku HedTH)

CdopMupoBaHHOCTH YMEHHI:

2.1

Hasvieamy 13yueHHbIE BEIIECTBA 110 TPHBUATBHOI 2 2
WIT MEXTYHapOJHOH HOMEHKIIAType

2.2

Onpedensimv/knaccugpuyuposams:  BaJCHTHOCTb, 4 4
CTENeHb OKHMCICHHS XHMHYECKHX JIIEMEHTOB,
3apsiIbl HOHOB; B XUMHYECKUX CBS3eil B COEMHU-
HEHMSAX W THI KPUCTAJUTMUECKOH PEeIETKU; Xapak-
TEP Cpebl BOAHBIX PACTBOPOB BEIIECTB, OKMCIIH-
TCJIb W BOCCTAHOBUTECIIb, IPUHAMICIKHOCTL BEC-
LIECTB K pa3iIM4HBIM KJIacCaM HEOPraHMYEeCKHX
1 OPraHWYEeCKHX COCIMHEHMIl; TOMOJOTH M H30-
Mepbl; XUMHYECKHE DPEaKIMH B HEOPraHWYEeCKOiH
1 OPraHUYEeCKOH XHUMHU (10 BCEM H3BECTHBIM
KJ1acCH(HMKALMOHHBIM ITPU3HAKAM)

2.3

Xapaxmepuzosamy: s-, p- U d-dIEMEHTHl 10 HUX 6 6
nooxkenuro B [lepuoguaeckoii cucreme /.M. Men-
JeneeBa; O0IMe XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COEJUHEHUH, CBOMCTBa
OT/ICNIBHBIX IIPEJCTABUTENICH 3THX KJIACCOB; CTpPOE-
HHE M XMMHYECKHME CBOICTBA M3y4YEHHBIX OpraHH-
YECKHX COeIMHEHHI

2.4

ObwsicHAMb: 3aBUCUMOCTh CBOMCTB XHMHYECKHX 5 3 2
3JIEMEHTOB M WX COCIAMHEHHUH OT TOJIOKEHHUS dJie-
MeHTa B Ilepuonnueckoit cucreme .M. Mennene-
€Ba; MPUPOJY XMMHYECKOH CBA3M (MOHHOH, KOBa-
JICHTHON, METaINYECKOH, BOIOPOAHOIN); 3aBHCH-
MOCTb CBOWMCTB HEOPraHHYECKHX M OPraHU4eCKUX
BEIIECTB OT UX COCTaBa U CTPOCHUS, CYIIHOCTh
H3YyYCHHBIX BHIOB XUMHYECKUX PEaKIHi (IEKTpPO-
JINTHYECKOW  JMCCOIMAIlMK, HWOHHOrOo OOMeHa,
OKHCIIHTEbHO-BOCCTAHOBUTEIBHBIX) U COCTABIATH
MX ypaBHEHHs; BIMSIHHE Pa3InYHbIX (akTOpOB Ha

© 2025 denepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHust U HAYKU




Crennduxanus KUM EI'D 2025 r. XUMUS, 11 xiacc 9/18

ITpoBepsiemble TpeOOBaHMS K IPEIMETHBIM KonmgecTBo 3a1aHuid B 4acTsx paboThI

Ne pe3yJibTaTaM OCBOEHHS OCHOBHOM Bcs pabora Yacts 1 Yacts 2
00pa30BaTeTbHON TPOTPaMMBI

CKOpPOCThH XUMHYECKON p€akuyuu U Ha CMEUICHUE
XUMHUYECKOI'0O paBHOBECHU S

2.5 | Cocmasnams ypaBHEHHS XUMHYECKUX pEaKIuit 2 2
1 pacKpbIBaTh UX CYIIHOCTh
2.6 | [Inanuposamsv/npo6ooums: SKCIEPUMEHT IO TIOIY- 7 5 2

YEHUI0O W PACHO3HABAHUIO BAXKHEWIIMX Heopra-
HUYECKUX M OPraHMYECKUX COSIHHEHHII ¢ yuéTrom
NpHOOPETEHHBIX 3HAHMIT O NMpaBMIax Oe30MacHOI
paboThl ¢ BemiecTBaMU B J1a0OpPaTOpPHU U B OBITY;
BBIYHCIICHHS] 110 XMUMUYECKMM (HOpMyJIaM M ypas-
HCHHUSIM

2.7 | Ocywecmenams yenrenanpasieHnvlii NOUCK XUMHU- 1 1
4yeckoil MH(pOpMAalMK B Pa3IMYHBIX HMCTOYHUKAX
(raydHas u y4eOHO-HaydHas JIUTEPATypa, CPEACTBA
MaccoBoit napopmaru, cetb VIHTEpHET U Apyrue),
KPUTHYECKH aHAJIM3UPOBaTh XMMHYECKYIO MH(OP-
Maluo, nepepadaTeiBaTh €€ U HCIOIb30BATh B CO-
OTBETCTBHUH C TIOCTAaBJICHHON yueOHOM 3a1aueii

Htoro 34 28 6

Pacnpenenenue 3ananuii Bapumanta KM EI'D no conepkanuro, Buaam
yYMeHHIt U crocobam neiicTBhil 6oxee mMoapoOHO ommcaHo B 00OOUIEHHOM ILIaHE
Bapuanta KM EI'D 2025 r. nmo xumuu (cm. [Ipunoxenwue).

6. Pacnipenesnenue 3aganuii Bapuanta KM EI'D no ypoBHAM CJI0:KHOCTH
Pacnipenenenne 3amanmii KM 1o  ypoBHSM  CIOXKHOCTH —IPUBEIEHO
B Tabnure 4.

Tabnruya 4
Pacnpeoenenue 3a0anuii no yposHam CLONCHOCMU
Yposers KonnuectBo | MakcuManbHBII IporeHT MaKCMMaIbHOTO HEPBUYHOTO
CIIO’)KHOCTH 3aJaHui NepBUYHbIH Oayut | Gasuta 3a BEIMOIHEHHE 3a1aHNil JTaHHOTO
3a7aHui YPOBHSI OT O0IIEr0 MaKCUMaJIbHOIO
MIEpPBUYHOTO Oajuia, paBHOTO 56
BazoBsrit 17 17 30,4
TloBbIIIeHHBII 11 19 33,9
Beicokuii 6 20 35,7
Uroro 34 56 100

7. I1poaoJKUTETbHOCTD IK3aMeHa
OOmass TPOJOIDKUTENBHOCTh  BBITONHEHUST  HK3aMEHAIMOHHON  paboThI
cocramseT 3 yaca 30 MmuHyT (210 MHUHYT).
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8. lonoJiHUTe/IbHBbIC MATEPUAJILI M 000PY10BAHUE
IepeueHs TOMONHUTENBHBIX MaTePHalOB U OOOPYIOBAHUS, HCIOJIB30BAHHE
KOTOpBIX paspelieHo Impu 1nposedeHun EI'D, yTBepkaaercs NpHKa3oM
Munnpocsemenust Poccun u PocodpHanzopa.
K kaxxmoMy BapuaHTy 3K3aMEHAI[IOHHOM pabOTHI IPUIAralTcs CleIyIoIue
MaTepHabl:
— Ilepuonnyeckas cucrema xumuueckux emeHToB J[.U. Menneneesa;
— Tabnulla paCTBOPUMOCTH COJIEH, KMCIOT U OCHOBaHUH B BOJIE;
—  BJIEKTPOXMMHUYECKMH PsAJ] HAIPSHKEHUH METaIJIOB.
Bo Bpemst BBIIONHEHUS 9K3aMEHAI[HOHHON PabOTHI MO XHMHUH Pa3peIuaeTcs
UCIIOJIb30BATh HEMIPOTPAMMUPYEMBIN KAJIbKYJIIATOP.

9. CucremMa olleHHBAHHUS BBINOJHEHHUS OTAEJIbHBIX 32 aHMii
M IK3aMeHAIMOHHO# padoThI B L[eJIOM

OneHrBaHHE MPABUILHOCTH BBIMOTHEHUS 3aTaHUH, MPeayCcMaTpHBAIOMINX
KpaTKUH OTBET, OCYIIECTBIIAETCS C HCIIOJIB30BAHUEM CIICIUANIBHBIX aIlapaTHO-
MIPOrPaMMHBIX CPEJICTB.

[IpaBunpHOE BBIMONHEHHE KaXA0ro W3 3amanmii 1-5, 9-13, 16-21, 25-28
omeHuBaercst 1 OautoM. 3aJaHue CUMTAETCS BBITIONHEHHBIM BEPHO, €CIIA OTBET
3anucaH B TOi (opMe, KOTOpas yKa3aHa B MHCTPYKIIMH TI0 BBITIOJHEHHIO 3aaHUs,
M TOJHOCTRIO COBITAIa€T C 3TAJIOHOM OTBeTa. B oTBeTax Ha 3amanms 1, 3,4, 11, 12,
13, 18 mopsa0K 3anucu CUMBOJIOB 3HAUEHUS HE UMEET.

[IpaBusbHOE BBHITOTHEHWE KXKAOTO W3 3amaHuii 6, 7, 8, 14, 15, 22, 23, 24
onieHuBaercss 2 Oamnamu. 3aJaHWe CUMTACTCS BBINIOJIHEHHBIM BEPHO, €CJIM OTBET
3amucad B TOH (opMe, KOTOpasi yKa3aHa B MHCTPYKIHMHU 110 BBHIOJHEHHUIO 33JaHUS,
M IIOJHOCTHIO COBIIAJAET C DTAJOHOM OTBETA: KAXKIBI CHMBOJ B OTBETE CTOMT Ha
CBOEM MecCTe, JIMIIHHE CHMBOJBI B OTBETE€ OTCYTCTBYIOT. Bhicrammsercs 1 Gai,
ecnd Ha 1000 OAHOM TMO3WIMHM OTBETAa 3allMCaH HE TOT CHUMBOJ, KOTOPBIN
MIPE/ICTaBJIeH B dTANIOHE OTBeTa. Bo BCex Apyrux ciydasx BbIcTaBisiercs 0 Gasos.
Ecnu xonmryecTBO CHMBOJIOB B OTBETE O0IbIlie TpeOyeMoro, BeicTaBiseTcs (0 0awioB
BHE 3aBHCHUMOCTH OT TOTO, OB JIM YKa3aHbl BCE HEOOXOIUMBbIE CUMBOJIBL.

Pa3BépHyThle OTBETHI MPOBEPSIOTCA IO  KPUTEPUSIM  DKCIepTaMu
HpeAMETHBIX KOMHCCHI cyOBekToB Poccuiickoit deneparmn.

3ananus yacty 2 (¢ pa3BEPHYTHIM OTBETOM) IPEAYCMATPUBAIOT IPOBEPKY OT
JIByX JIO TATH 3JIEMEHTOB OTBETA. 3aJlaHUs C Pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBIMOJTHEHBl  BBITyCKHUKAaMH ~ Pa3lUYHBIME  crocoOamu. Hammume kakaoro
TpeOyeMoro sJeMeHTa OTBEeTa OLEHHBaeTcs | OaiioMm, MO3TOMY MaKCHMallbHast
OIICHKAa BEPHO BBIMOJHEHHOIO 3aJaHHs COCTaBIsSeT OT 2 a0 5 OaioB: 3a
BbINOJIHEHUE 3anaHuii 29 u 30 MOXXHO MOJY4YuTh NO 2 Oayijia; 3a BBINOJHCHHE
sagannii 31 u 34 — mo 4 Oaia; 3a BBINOJHEHME 3amaHus 32 — 5 0OamioB; 3a
BEIMONTHEeHUe 3aianust 33 — 3 Oamra. TIpoBepka BBITIONHEHHS 3aJaHUN YacTH 2
OCYIIECTBIISIETCS HA OCHOBE MO3JIEMEHTHOTO aHAJIM3a OTBETA YYACTHHKA DK3aMeHa
B COOTBETCTBHH C KPUTCPHUSIMH OIICHUBAHUS BBITOJHEHHUSI 3a/IaHUSI.
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B cootBerctBuu ¢ IlopsakoM NHpoBeNeHUS TOCYNAapCTBEHHOW HTOTOBOM
aTTecTalliid 1O 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 KPHTCPHSIMH  OLCHUBAHUSA IO
COOTBETCTBYIOILIEMY Y4eOHOMY MpeAMeTY, pa3paboTKa KOTOPBIX OPraHU3yeTCs
Poco6pranzopom'. <...>

ITo pe3ynbTaTtam nepBoil ¥ BTOPOH MPOBEPOK HKCIEPTHI HE3ABUCUMO APYT OT
JIpyra BBICTaBJIIOT NE€pBUYHbIE OAIbl 3a KaXIblii oTBeT Ha 3afmaHus KUM s
nposeneHus EI'D ¢ pa3BEpHYTHIM OTBETOM <...>.

B cmygae cymecTBEHHOTO pacXoKAEHHsS B IIEPBHYHBIX  Oajliax,
BBICTaBJIEHHBIX ~ JBYMS  OKCIEpPTaMH, Ha3HadyaeTcs  TpeTbsi  IIPOBEpKa.
CylecTBeHHOE PacXOoXIEHHE B MEPBUYHBIX OauiaX ONpPENesieHO B KPUTEPHSIX
OLICHWBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY MpeIMeTy, pa3paboTka KOTOPBIX
opranu3syetcs PocoGpHag3opoM.

OKCIepTy, OCYILECTBISIOIEMY TPEThIO IPOBEPKY, IPeAoCTaBiIseTCs
uHpOpMAIM O TEpPBHYHBIX Oaax, BBICTABICHHBIX OKCIEPTaMH, paHee
TPOBEPSABIINMH SK3aMEHAIMOHHYIO PaboTy».

1. CyIIecTBEHHBIM ~ CYMTACTCA  PAaCXOXKJICHHE MEXIy Oamamy,
BBICTaBJICHHBIMU II€PBBIM M BTOPBIM JKCIEepTaMH, Ha 2 uiau Oosee Oamna 3a
BEIMONTHEHUE Jroboro u3 3aganuii 29-34. B aToM ciyyae TpeTHd 3SKCHEpT
IIPOBEPSIET OTBETHI TONBKO HA T€ 3a/1aHMsl, KOTOPbIE BbI3BAIM CTOJb CYILIECTBEHHOE
PacxoxJCHHUE.

2. Pacxosxaenue B pe3ynabTaTax OLEHHBAHMS ABYMsI SKCIIEPTaMH OTBETa
Ha OAHO W3 3ajaHuil 29-34 3akmrouaeTcs B TOM, YTO OAMH 3KCIEPT yKaszal Ha
OTCYTCTBHE OTBETA HA 33JaHUE, a JPYTOd BHICTABUII 32 BHIIOJIHEHUE 3TOrO 3aJaHUs
HeHyJeBor Oami. B aTom ciydae Tperuid SKcrepT MpOBEpsET TOJIBKO OTBETHI Ha
3amanHusl (0 BCEM KPUTEPHUSM OILICHUBAHUS NTAHHOTO 3a[aHWs), KOTOpbIe ObUIN
OLIEHEHBI CO CTOJIb CYIIECTBEHHBIM PACXO0XKIECHUEM.

3. Cutyanuu, B KOTOPBIX OJHMH 3KCIEPT yKa3aJl Ha OTCYTCTBUE OTBETa
B DK3aMCHAIIMOHHOW paboTe, a BTOPOi JKCHEpPT BBICTABWJI HYJIEBOH Oaymn 3a
BBIMOJTHEHUE OTOTO 3aJaHusl, HE SBISIOTCS CHTYalMsIMA CYIIECTBEHHOTO
PacXOX/ICHUS B OLCHUBAHUM.

MaxkcuManbHbelf TEepBUYHBI Oajl 3a BBINOJHEHUE SK3aMEHALMOHHON
paboTsl — 56.

Ha ocHoOBe pe3ynbTaToB BBHITIOIHEHHS BCEX 3aIaHUil pabOTHI OMPeNeIOTCS
HEepBUYHBIC OaJUTBI, KOTOPBIC 3aTeM IepeBOIATCS B TecToBble mo 100-0amtbHOM
LIKaje.

! Yactp 14 cratbu 59 @epmepanbhoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpasosanuu B Poccuiickoit

Deneparymy.
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10. U3menenuss B KUM EI'D 2025 roaa B cpaHenun ¢ KUM 2024 roaa
Wsmenenus ctpykrypsl u conepkanust KM oTcyTcTBYIOT.
BHeceHBI KOppEeKTHBEI B MOJENb 3aJaHUs 17: BMEcTO 3aJaHHS HA BEIOOP
HECKOJIbKMX BapHaHTOB OTBETa OyAET MCIOJIb30BAHO 33/laHHE Ha YCTaHOBJICHUE
COOTBETCTBHUS MEXY MO3ULUSIMH IBYX MHOXKECTB.
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Tpunoocenue

O600ménnblii nian Bapuanta KUM EI'D 2025 roxa
no XUMHUU

Hcnone3yroTest clienyromye yciaoBHbIe 0003HAYCHUSI.
Ypoesnu cnoscnocmu 3adanuii: B — 6aszoswiii; I1— nosviuennulii;, B — evicokuil.

Crenn¢puxanus KUM EI'D 2025 r.

XUMUHA,

11 kmacc
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Howmep
3aj1a-
HUS

IIpoBepsieMBIE SIEMEHTHI
conepKaHUs

Kozp! po-
BEPSEMBIX
9IIEMEHTOB
conepka-
Hus (110
KOZIH-
¢uxatopy)

Kompr
Tpebo-
BaHHI

Ypo-
BEHb
CIIOXK-
HOCTH
3aj1a-
HUA

Makc.
0asLt 33|
BBIIOJI-
HEHHUE
3aza-
HUSA

IIpu-
MepHoe
BpeMs
BBITION-
HEHUs
3amaHus
(MuH.)

Howmep
3a/a-
HUSA

ITpoBepsieMble 21€MEHTHI
COZIepIKaHUs

Kozp! mpo-
BEPSCMBIX
3JIEMEHTOB
coziepKa-
Hus (110
KOJIH-
(uxaropy)

Komsr
Tpebo-
BaHUH

VYpo-
BCHb
CIIOX-
HOCTH
3a/a-
HUS

Makc.
OaJLi 34l
BBIIIOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHoe
BpeMst
BBINOJ-
HEHHS
3a/IaHus
(MuH.)

Yacts 1

CoBpeMeHHass MOJEIb CTPOCHUS —aToMa.
Pacnpenienenne JeKTPOHOB MO dHEpreTHyec-
KUM ypoBHAM. Kiaccupukanus XUMHYECKHX
anemMeHToB. OCOOEHHOCTH CTPOCHHS 3HEpre-
TUYECKHX YpOBHEH artoMoB (s-, p-, d-die-
MeHToB). OCHOBHOe H BO30YXIEHHOE CO-
CTOSHUSL aTOMOB. OIIEKTPOHHAst KOHQHTY-
paiys atoMa. BaJleHTHBIE JIEKTPOHBI

1.1

2-3

ITeproauueckasi cuUCTeMa XHUMHYECKHX OHie-
mentoB J[.M. MenneneeBa. ®Dusnueckuil
cmeicn Ilepuoamyeckoro 3akona JI.M. Menne-
neesa. [IpUuMHBI U 3aKOHOMEPHOCTH M3MEHE-
HHS CBOMCTB SJIEMEHTOB M UX COCIMHEHHH 110
IepuofaM M TpymnaMm. 3aKOHOMEPHOCTH
B M3MCHCHUM CBOMCTB IIPOCTBIX BELIECTB,
BOJIOPOAHBIX COEAMHEHUH, BBICIIMX OKCHIOB
W THIPOKCUTIOB

2-3

XUMHYECKHEe CBOMCTBA BAKHEUIIUX MeTaj-
JI0B (HATpHH, Kajuil, KaablUi, MarHUH, aro-
MUHHUH, IUHK, XPOM, JKeIe30, MeJlb) U HX CO-
equHeHnil. OOmmMe CcHocoObl  IOMyYEHUS
METaJIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIITUX HEMETa-
J10B (TaJIOr€HOB, Cepbl, a30Ta, (ocdopa, yrie-
poa ¥ KpeMHUSI) M MX COCMHEHUH (OKCHJIOB,
KHCJIOPOACOIEPIKAIIUX KHCIOT, BOAOPOJHBIX

COCJIMHEHUIA).

Dnextponutrdeckas gucconuanys. CHbHbIe
u crnabble anekTponuThl. Cpena BOAHBIX pac-
TBOPOB BEIIECTB: KHUCHAsi, HEUTpayibHas, Iie-
noyHas. CreneHb auccolManuu. Peakuun
HOHHOTO OOMEHa.

Unentudukanuss HEOPraHUYECKUX COCTUHE-
Huid. KadecTBeHHBIE peaknny Ha HEOPraHH-
YECKHE BEIIECTBA M HOHBI

2.3,
1.9

2.1,12

In

2

5-7

DIEeKTPOOTPULIIATENTLHOCTb. BanenTtHocTs.

CTeneHb OKHCICHUS

2.1

2-3

XHWMHUYECKHE CBOWCTBA Ba)KHEHUIINX MeTaj-
JIOB (HATpHH, KaJIHi, KAIbIHHA, MATHHUH, aJfo-
MHHHH, IMHK, XpOM, JXEIe30, MEIb) M HX
coequHeHn. OOmuUe CcrnocoOsl MOMydeHUst
METaJlJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHUIITUX HEMETAJI-
7I0B (TaJIOreHOB, Cephl, a30Ta, pocdopa, yrie-
poa ¥ KpEMHHUSI) M MX COCHHEHUH (OKCHJIOB,
KHCJIOPOACOAEPKAIMX KUCIOT, BOJOPOAHBIX

COCIMHEHUH)

2.2
23

3.1,
32,12

5-7

Bubl xuMu4eckol cBsi3u (KOBaJICHTHAsI, HOH-
Has, METaJUIMYecKas, BOJOPOJHAs) M Mexa-
HU3MBI €€ 00pa3oBaHuA. MeKMOIEKyISpHbIE
B3auMozelicTBus. BemecTBa MonekyIsipHOro
U HEMOJICKYJSIPHOTO  CTPOCHUs.  Twmbl
KPHCTAJUIMYECKUX PEIETOK. 3aBUCHMOCTh
CBOUCTB BELIECTB OT THUINA KPHCTAJUINYECKOMH
peméTku

2.1

2-3

Knaccmbmcauns{ HCOPraHM4YE€CKNUX BCUICCTB.
HOMGHKJIaTypa HEOPraHnvICCKUX BEUICCTB

2.1

4.1

2-3

XUMHUYECKHE CBOWCTBA BAXKHEHMIIMX MeTa-
JIOB (HATpHH, KXW, KAIbIUHA, MarHUH, ao-
MHUHHH, IHHK, XpOM, JK€JIe30, MeIb) M HX
coequHeHuH. OOmuUe CcrocoObl MONTyYeHHs
METaJIIOB.

XUMHYECKHEe CBOMCTBA BaKHEHIIINX HEMETal-
7oB  (rajJoreHoB, cepsl, asora, ¢ocdopa,
yriepoaa U KpeMHHUS) ¥ UX COEIUHEHUH (OK-
CHJIOB, KUCIIOPOJACOAEPIKAIHMX KHCIOT, BOJO-
POJHBIX COSUHEHUI)

22,23

3.1,
32,12

© 2025 denepanbHast ciiyx0a o Hag30py B chepe 00pa3oBaHUst U HAYKU

TI'eneTnueckast cBsI3b HEOpPraHu4eCKux BeE-
IIEeCTB, TIPpUHANJICIKAIIUX K  Ppas3sjIuvYHbIM
KjiaccaM

2.4

7.1,
7.2,
7.3
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10

IlpencraBnenne O KiIacCH(pUKAINKM OpraHHU-
YecKHX BelecTB. HoMeHkmatypa opraHudec-
KUX COCJMHCHWH (CHCTEMAaTH4ecKas) U TPUBH-
aIlbHbBIE HA3BAHMS BOKHEHIINX Mpe/ICTaBUTENeH
KJIACCOB OPTaHUYECKHX BEIIECTB

3.3

42

b

2-3
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OCHOBHBIE TOJIOKEHUS TEOPHU XUMUUYECKOTO
CTPOCHUS OpraHMYECKUX COCIMHCHUH
A.M. BytnepoBa. YriepoaHblii CKeleT opra-
HHUYeCKOol Moiekyisl. KparHocTs xmmmuec-
KO CBA3U. G- U T-CBs3U. sp*-, sp’-, sp-
ruOpuIU3anun opoOuTaIeii aTOMOB yriepoja.
3aBUCHUMOCTb CBOWCTB BEIIECTB OT XHMH-
9YEeCKOro CTpoeHmst Monekyn. ['omomorm.
T'omonoruueckuii psig. M3omepust 1 n30Mephl.
Ilonstne o0  (QYHKIMOHAIBHOH  Trpymme.
OpueHTalnoHHbIe 9P PEKTHI 3aMECTHTEINSH

3.1
32

8.1

2-3

14

XUMHUUYECKHEe CBOWCTBA YTIIEBOJOPOJIOB: all-
KaHOB, IIUKJIOAJKaHOB, aIKEHOB, aJIKaJHCHOB,
AJIKHUHOB, aPCHOB.

Peakiun 3aMenieHus rajJoreHa Ha THAPOKCO-
rpynmy. JleficTBHE Ha TaJOreHIPOU3BOAHbBIC
BOJJHOTO U CIIMPTOBOTO pacTBoOpa IIEIOYH.
BzanMopeiicTBue OUTanoreHaIKaHOB C Mar-
HUeM M 1uHKOM. Mcrmome3oBaHue ranoreH-
IIPOU3BO/HBIX YIJIEBOJOPOAOB IPU CHHTE3E
OPTraHMYECKUX BEIECTB.
CB06OIHOpaUKAIBHBIH ¥ HOHHBIH MEXaHU3-
MBI peakiuy. [ToHsiTHE 0 HyKJICO(MIIE U 3J1eK-
Tpodmie. [IpaBuno MapkoBHukoBa. [IpaBuio
3aiinesa

3.4-3.9

82,9

In

2

5-7

12

XUMHUYECKHE CBOMCTBA YIJIEBOAOPOJOB: ai-
KaHOB, IINKJIOAJIKAaHOB, aJKECHOB, alKaJHUCHOB,
QJIKUHOB, apPCHOB.

XUMHYECKHe CBOWCTBAa KHCIOPOACOIEpIKa-
IMUX COEAMHEHMIl: CIUPTOB, (eHolNa, able-
T'H0B, KETOHOB, KAPOOHOBBIX KHCIIOT, CIIOX-
HBIX 3(HPOB, )KHPOB, YITIEBOLOB

3.5-3.15

82,9

2-3

XapakTepHble XHMHYECKHE CBOWCTBA TIpe-
JCIbHBIX OJHOAQTOMHBIX H MHOI'OATOMHBIX
crupToB, (eHoJNa, aNbIernioB, KapOOHOBBIX
KHUCIIOT, CIOXHBIX 2(¢upoB. Baxkueiimme cro-
cOOBl  HOIyYEHHS  KHCIOPOACOIEPMKALIUX
OPraHUYECKHX COEMHEHUH

3.10-3.15

82,9

16

I'eneTnueckas cBsi3b MEXAy KjaccaMH opra-
HUYECKHUX COCTUHEHUM

3.20

8.2

13

XuMHu4YecKkue CBOWMCTBA JKHPOB. MBUIA Kak
COJIM BBICIITMX KapOOHOBBIX KHCIIOT
Xumuyeckue CBOMCTBa INIOKO3bL. Jlucaxapu-
JIBI: caxapo3a, ManbTo3a. BoccTaHaBnmBaro-
IUe ¥ HEBOCCTAHABIMBAIOIINE AMCAXAPHIBI.
I'uaponus  gucaxapupos. [lommucaxapunsl:
KpaxMmaj, TIMKOreH. XHUMHYECKHE CBOICTBa
KpaxMmaia H IIEJITI0N03b.

XapakTepHble XUMUUECKUE CBOICTBA aMUHOB.
AMMHOKHCIOTBI M O€lKH. AMHHOKHCIOTHI
KaKk aM(OoTepHbIe OPraHUYEeCKUe COSUHEHUSL.
OCHOBHbIE ~ aMHHOKHUCJIOTHI, OOpasyromnue
Oenkn. Baxwnelmme crocoObl IOIydeHUS
aMHHOB M aMHHOKHCIIOT. XMMUYECKHE CBOU-
cTBa OCIKOB: TMAPOJIM3, JACHATypalus, Ka-
YeCTBEHHBIE (I[BETHBIE) PEaKIIMU HA OSITKH

3.14-3.17

82,9

2-3

Xummdeckas peakiwd. Kmaccndukanms xu-
MHYECKHX peaKluil B HeOpraHM4ecKoi u op-
raHUYECKOH XHUMHUM.  3aKOH ~ COXpaHEHUs
Macchl BELIECTB

43

CKOpOCTb peakiuH, e 3aBUCHMOCTb OT pa3-
JIMYHBIX (paKTOPOB

OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIC  PEAKLH.
IToBegeHMe BEHIECTB B CpeAax € pasHbIM
3HaueHreM pH. MeTozib! 31eKTpoHHOTO Oaanca

7.1

20

DIEKTPOIIN3 PaCIUIaBOB U PACTBOPOB COJICH

1.13

7.2

21

T'upponus coneii. oHHoe npousBeneHue Bo-
1iel. Botoposeiii mokasareins (pH) pactBopa

1.10

7.3

22

OOpaTtumble peakiuu. XUMHYECKOE PaBHO-
Becre. DaxToOphl, BAMAIOMNE HA COCTOSHHE
xuMuueckoro paBHoBecus. [Ipunnun Jle Ila-
Tellbe

© 2025 denepanbHast ciiyx0a o Hag30py B chepe 00pa3oBaHUst U HAYKU

23

OOpatumble ¥ HEOOpaTUMble XUMHYECKUE
peakuuyi. XuMHuecKoe paBHoBecHue. Pacuérsl
KOJINUECTBA BEIECTBA, MAcChl BEIECTBA MU
00béMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce MMM 00BEMY OJHOTO U3
YYacTBYIOIIHX B PEaKIMU BELIECTB

1.8,5.1,
5.7

1.3,
10.2
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24

Wnentudukanus HEOPraHUYECKHX COEIMHE-
Huid. KadecTBeHHble peaknuy Ha HEOPraHH-
YeCKHUE BEIIECTBA U MOHBL.

Wnentudukanus opraHuuecKHX COeTHHEHUH.
Pemenne SKCrepUMEHTaNBHBIX 3a7ad  Ha
pacro3HaBaHUE BEILECTB

2.5,3.19

11,13

II

2

5-7

25

XuMmusi B TNOBCeIHEBHOW xu3HU. [IpaBmma
Oe3omacHOi pabOThl € E©IKUMH, T'OPIOYUMH
U TOKCHYHBIMH ~ BEILECTBAMH, CPEICTBAMH
OBITOBOM XUMHH. XHMHUS U 300POBbE. XUMUS
B MeUIMHE. XUMHS M CEIbCKOe XO3SHCTBO.
XHUMHS B MPOMBIIUIEHHOCTH. XHMHUS U 3HEp-
TeTUKA: MPUPOIHBIH M MOMYTHBII HEQTIHOI
raspl, UX COCTaB M Hcnoib3oBanue. Cocras
HedTH n e nepepaboTka (IIPUPOIHbIE UCTOY-
HMKH YIJI€BOJOPOJIOB).

XuUMHS M 9KOJOTHsA. XHUMHYECKOEe 3arpss-
HEHME OKpYyKaiollelf cpeasl M ero mo-
cnenctBus. OxpaHa ruapocdepsl, MOYBBI,
aTMocdepsl, ¢yopsl 1 (ayHbl OT XHUMHYEC-
koro 3arpsszHenus. [Ipo6iema 0TX010B U 10-
OOYHBIX  HPOAYKTOB.  AJbTEpPHATUBHBIE
UCTOYHHUKHU 5Hepruu. OOLIMe NpeacTaBIeHus
O TPOMBINIIEHHBIX CIOCO0aX I0JTydYeHus
XMMHYECKHX BEIIECTB (HA IIpUMeEpe IIpo-
U3BOACTBA aMMHAKa, CEPHOM  KHCIIOTEI).
UYépnas u 1npetHas Mertammyprus. Crekno
U CWJIMKATHAst HPOMBIIUIEHHOCTh. [Ipombi-
JeHHas opraHuyeckas Xumus. CwIpb€ it
OpraHMYeCcKoH nmpomeiuieHHocTH. CTpoeHune
U CTPyKTypa IOJIMMEpOB. 3aBUCHMOCTb
CBOIICTB MOJMMEPOB OT CTPOEHUS MOJIEKYII.
OCHOBHbIE CIIOCOOBI MOJTYYEHUsSI BBICOKOMO-
JICKYJISIPHBIX COEIMHEHMI: PpeaKuuu MOJH-
MepHu3allui U nonukoHaeHcanuu. Knaccudu-
Kalls BOJOKOH

3.18,
4144

1.4

1.5,

2.2,
14,15

2-3

26

Pacyersl MaccoBOW 10U U MOJSIPHOW KOH-
LICHTPAlMU BELIEeCTBA B paCTBOPE

1.11,5.7

10.1

34

27

Pacuérbl TermoBoro s¢dekra (mo TEpMO-
XUMUYECKUM YypaBHEHUsIM). Pacuérsl 00bEM-
HBIX OTHOIICHUH Ta30B INPH XUMHUYECKUX
peakusax

52,53

10.3

34
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Howmep [IpoBepsieMble 251EMEHTBI Kompr mpo- | Kogsr | Ypo- | Maxkce. | Ilpu-
3aga- coJiep KaHus BepseMbIX | Tpebo- | BeHb |0asul 3a] MepHOE

HUS JJIEMEHTOB | BaHUH | CIIOXK- [BBITIOJN-| BpeMs
cozepxa- HOCTH | HEHHE | BBITIOJI-

Hus (10 3a/a- | 3a/a- | HEHUs

KOJIH- HUS HUS |3aJIaHus

¢uxatopy) (MuH.)

28 Pacuérer maccel (0Obéma, konmmyecTBa Be- | 5.4,5.5 10.2, b 1 34

1IeCcTBa) MPOAYKTOB PEAKIHMH, €CIH OJHO U3 10.4
BEIIECTB JITaHO B M30BITKE (MMEeT IMPUMECH);
pacy€Tel MaccoBOH MM OOBEMHOM JOIM BBI-
X0Jla TPOIAYKTa PEaKUHH OT TEOPETUUECKH
BO3MOXHOTO
Yactb 2
29 OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE  peaK- 1.12 7.1, B 2 10-15
un. [loBeeHne BEIIeCTB B Cpeaax ¢ pa3HbIM 8.2,12
3HadeHueM pH. MeTonabl 31MeKTpoHHOTO Oa-
JaHca
30 Onextponutrdeckas gucconuanyst. CHbHbIe 1.9 7.2, B 2 10-15
U crnabbie anekTponuThl. Cpena BOAHBIX pac- 8.2, 12
TBOPOB BCLICCTB: KHCIasi, HEUTpalbHas, IIe-
snoyHas. CreneHp aucconuauuu. Peakuun
HOHHOTO 0OMeHa
31 l'enetndeckas cBs3p HeOpraHmdeckux Be- | 2.2-2.4 7.1- B 4 10-15
LIeCTB, MNPUHAMISKANMX K  PasIUuHBIM 7.3,
KJ1accaM 8.2,13
32 I'enetuueckas cBA3b MEXIy KJIacCaMM Opra- 3.20 7.1, B 5 10-15
HUYECKHUX COEIUHEHNI 8.2,13
33 Haxosxenne Moleky sipHoil popMyJibl opra- 5.8 10.5, B 3 10-15
HUYECKOTO BEILIECTBA IO €ro IUIOTHOCTH 14
¥ MacCOBBIM JIONISIM DJICMEHTOB, BXOJISIIHX
B €r0 COCTaB, WJIHM TIO IPOJIYKTaM CTOPaHUS;
YCTaHOBJICHHE CTPYKTYPHOIl (opMynsl oOp-
TaHUYECKOTO  BEIECTBA Ha OCHOBE €ro
XUMHYECKUX CBOMCTB HIJIM CIIOCOOOB IIOJTY-
YEHUSI
34 Pacuérel maccel (00bEMa, KommuecTBa Be- | 5.4, 5.6, 10.4, B 4 20-25
LIeCTBA) MPOJYKTOB PEaklMu, €CIH OJHO U3 5.7 14
BEIIECTB IaHO B H30BITKE (MMEET IPHMECH).
Pacuérel maccel (00BEMa, KONMMYECTBAa Be-
LICCTBA) MPOJYKTa PEaKLMH, €CIU OIHO W3
BEIIECTB JaHO B BUJE pacTBOpa C OIpene-
NEHHOW MaccoBOW JIONed  PacTBOPEHHOTO
BCILECTBA.
Pacuérel ¢ ucnonb3oBaHUEM IMOHATUH «Mac-
coBasl JIOJSl», «MOJISIpHAs KOHIICHTpALIUS»,
«PacTBOPUMOCTb»

© 2025 denepanbHast ciiyx0a o Hag30py B chepe 00pa3oBaHUst U HAYKU

Bceero 3amannii — 34; u3 HuUX
TI0 TUITY 3a/IaHUH: C KPaTKUM OTBETOM — 28, ¢ pa3BEPHYTHIM OTBETOM — 6;
110 ypoBHO cnokHocTH: b —17; I1-11; B - 6.

MakcuManbHbINA TepBUYHBIN 0ait 3a paboty — 56.
Obuiee Bpems BoINoiHEHHs paboThl — 3 yaca 30 MunyT (210 MHHYT).
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