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Crneundpuxanus
KOHTPOJILHBIX H3MEPUTEJIBLHbIX MAaTEePHAIOB
1S mpoBefieHus B 2027 rogy eAMHOr0 rocyiapcTBEHHOI0 IK3aMeHa
no XUMHUHN

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

Enueerit rocymapctBeHHbId 3k3ameH (EI'D) mpencraBisier coboi dopmy
rocyJapCTBEHHOW MTOTOBOM aTTECTal[Md, MPOBOAMMOM B WEISIX OINpeAeNieHUs
COOTBETCTBUSI ~ PE3y/lNbTATOB OCBOCHHSA OOYyYalOIIMMHCA  00pa30BaTENbHBIX
IporpaMM CpefHero oOmero o0pa3oBaHMSA COOTBETCTBYIOIINM TPEOOBAHIAM
(enepanbHOro rocy1apcTBEHHOro 00pa3oBaTeNbHOrO cTanaapra. [t yKka3aHHBIX
Lened  MCMONB3YIOTCS KOHTPOJIBbHBIE H3MepuTelbHbie Marepuaisl  (KMM),
HpECTaBIISAIONIIE CO00I KOMIUIEKCHI 3aJaHIH CTaHAAPTU3UPOBAHHOH (HOPMEL

EI'D npoBoaurcs B coorBercTBuu ¢ DenepanbHbIM 3aKOHOM 0T 29.12.2012
No 273-@3 «OO6 oOpasoBanun B Poccuiickoii ®Deneparum» u  Ilopsakom
MPOBENEHNsI TOCYAAPCTBEHHON WTOTOBOM aTTECTallMd IO 00pa30BaTENbHBIM
mporpaMmMaM  cpemHero o0mero o0pa3oBaHMS, YTBEPKASHHBIM — IIPHKA30M
MunmnpocBemienuss Poccun u  PocobOpuam3opa ot - 04.04.2023  Ne 233/552
(3apeructpupoBar MuntoctoM Poccuu 15.05.2023 Ne 73314).

2. IokyMeHTbI, onpeaenasiiomue cogepxanne KUM EI'D

Copepxxanne KHWM EI'D onpenensercs Ha OCHOBE (QenepaabHOTro
roCyIapCcTBEHHOT0 00pa30BaTElIbHOTO CTaHAAapTa CPeAHEro odiiero oOpa3oBaHuUs
(manee — ®I'OC) (mpuka3 MuHHCcTepcTBa MpocBeeHus: Poccuiickoit Mexepanun
or 12.08.2022 Ne 732 «O  BHeceHMH  W3MEHeHHII B (emepaybHBIA
roCy/IapCTBEHHBIH 00pa30BaTENIbHBIA CTaHIAPT CpelHEero oouiero odpa3oBaHus,
YTBEp)KAEHHBIA Mpuka3oM MuHHCTEpcTBa 00pa3oBaHHMs M Hayku Poccuiickoit
Oenepanuu ot 17.05.2012 Ne 413»).

IIpu paspaborke KHMM EI'D yuuteiBaeTcs conepxanue (eaepanbHOil
o0pa3oBaTelbHOM MpOrpaMMbl  cpelHero oOmiero oOpa3zoBaHusi — (TIpHKa3
MunucrepcrBa npocsemienus Poccuiickoit ®enepanuu ot 18.05.2023 Ne 371
«O0 yTBepkaeHHHN (eaepatbHOi 00pa30BaTeILHON IPOTPaMMEI CPEIHETO 00IIEeTo
00pa3oBaHUs» (C UBMEHEHHUSMH)).

3. CootBercrBue 3ananuii KUM EI'D mikoabHoii mporpamme

Cornacuo n. 6.3 cr. 12 ®enepansHoro 3akoHa ot 29.12.2012 No 273-03
«O6 o6OpazoBanuu B Poccuiickoii ®Denepauun» npu  pa3pabOTKe OCHOBHOU
o0mmeoOpa3oBarenbHO MIPOTPaMMBbI OpraHu3aIyy, OCYIIECTBIISIOLINE
00pa30BaTEIbHYIO JSATEHHOCTh M0 UMEIOIINM TOCYIapCTBEHHYIO aKKpEIUTAIHIO
00pa3oBaTelIbHBIM IPOrpaMMaM Ha4YalbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpemsero  obmero  oOpa3oBaHUs, — IPEAYyCMATPHBAIOT  HEMOCPEICTBEHHOE
MPUMEHEHHE TIPH PeaTM3alnd 00s3aTeTbHON 9acTH 00pa30BaTeNbHON MPOrpaMMbl
cpenHero odmero obpa3oBaHHs (enepalbHBIX PAabOYnX IMPOrpaMM IO YUeOHBIM
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npenmeraM «Pycckmit s3b1K», «Jluteparypay, «lcropus», «OOIecTBO3HAHUEY,
«eorpadusi». Ilo ocranbHbIM y4eOHBIM TpeaMeTaMm corjacHo m. 6.1 cr. 12
«colep)kaHHe W TUIAHUPYEMble pe3yibTaThl pa3paboTaHHBIX 00pa30BaTENbHBIMU
OpraHM3alMsAMH  OOpa30BaTeNBHBIX MPOTPAaMM  JOJDKHBI  OBITH HE  HIDKE
COOTBETCTBYIOIIMX COJCPXKAHUS M IUIAHUPYEMBIX pe3yJbTaToB  (heepabHBIX
OCHOBHBIX 00111€00pa30BaTeIbHBIX TIPOTPAMMY.

B tabmuue 1 npuBeneHa undopmanus o coorBercTBuM 3amanuii KUM ETD
(benepanbHBIM pabOUNM IIPOrpaMMaM .

Tabnuya 1
Coomeemcmeue 3a0anuti KUM ET'D wikonvHou npoepamme

Ne [IpoBepsieMblii 2JIEMEHT coJiepaHUs B IIKOJIbHOM IIpoBepsieMblii 251eMEHT
3aJaHus nporpamme 10-11 kgaccoB COJep)KaHNs B IIKOIBEHON
ba3oBblil ypoBeHb VYrny6néHHbIN ypoBeHb | Iporpamme 8—9 kiaaccos
1 11 kmace, . 117.7.1.1 11 kmace, m. 118.7.1.1 8 kmace, . 155.3.3
2 11 kmace, m. 117.7.1.1 11 kmace, m. 118.7.1.1 8 kmace, mm. 155.3.3
3 11 kimace, m. 117.7.1.1 11 kmace, . 118.7.1.1 8 kmacc, . 155.3.3
4 11 kmace, m. 117.7.1.1 11 xmace, . 118.7.1.1 8 kmace, . 155.3.3;
9 knace, . 155.4.3
5 11 kmace, . 117.7.1.1 11 kmacc, m. 118.7.1.1 9 kiacc, . 155.4.1
6 11 kmace, . 117.7.1.2 11 xmace, . 118.7.1.1 9 xiacc, . 155.4.1
7 11 kmace, m. 117.7.1.2 11 kmace, m. 118.8.8 9 knacc, . 155.4.1
8 11 xnace, m. 117.7.1.2 11 knace, n. 118.8.8 9 kiacc, 1. 155.4.1
9 11 xnace, m. 117.7.1.1 11 knace, n. 118.8.8 8 kmace, m. 155.3.2;
9 kiacc, . 155.4.1
10 10 kimace, m. 117.6.1.1 10 xmace, . 118.6.1.2 —
11 10 kimace, m. 117.6.1.1 10 xmace, 1. 118.6.1.2 —
12 10 knace, m. 117.6.1.2 10 knace, n. 118.6.1.2 -
13 10 xnace, m. 117.6.1.4 10 knace, n. 118.6.1.3 -
14 10 knace, m. 117.6.1.2 10 knace, m. 118.6.1.2. -
15 10 kmace, m. 117.6.1.3 10 xmace, m. 118.6.1.3 -
16 10 xmace, m. 117.6.1.2 10 xmacc, . 118.6.1.2; -
10 knace, n. 118.8.6
17 11 kimace, n. 117.7.1.1 11 xmace, . 118.7.1.1 9 knacc, . 155.4.1
18 11 kmace, m. 117.7.1.1 11 xmace, m. 118.7.1.1 9 kmacc, 1. 155.4.1
19 11 kmace, m. 117.7.1.1 11 xmace, . 118.7.1.2 8 kmace, . 155.3.3
20 11 xkmace, . 117.7.1.2 11 xmace, . 118.7.1.2 —
21 11 xmacc, m. 117.7.1.1 11 xmace, . 118.7.1.1 9 kiacc, . 155.4.1
22 11 kmace, m. 117.7.1.1 11 xmace, . 118.7.1.1 9 xiacc, . 155.4.1
23 11 kmace, m. 117.7.1.1; 11 kmace, n. 118.7.1.1; 9 knace, . 155.4.1
11 kmace, m. 117.7.1.3 11 xmace, . 118.7.1.3
24 11 kmace, m. 117.7.1.2 10 kmacc, . 118.6.1.3; 9 knace, . 155.4.1
11 knace, m. 118.7.1.3
25 10 kmacc, m. 117.6.1.2; 10 xmace, n. 118.6.1.5; 9 knace, . 155.4.4
11 xnace, m. 117.7.1.2 11 knace, m. 118.7.1.3
26 11 kiace, . 117.7.1.1 11 xmace, . 118.7.1.3 8 kimace, . 155.3.2

! BimoueHs! B COCTAaB (e/IepallbHbIX 0OPA30BATE/IbHBIX MPOrPAMM OCHOBHOIO OOMIETO H CPEAHEro oGIIero
obpasoBanus (mpukasbl Munucrepcrsa npocsemienus Poccuiickoit ®enepamnn ot 18.05.2023 Ne 370, Ne371
(C UI3BMEHCHUSIMH)).
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Ne ITpoBepsieMblii 371EMEHT COJiepKaHus B MIKOJIbHOM IpoBepsiemblii 211eMeHT
3a/laHus nporpamme 10—11 kmaccoB coJlep>KaHMsl B LIKOJIbHOM
Ba3oBblil ypoBeHb ‘ YruyOnéuusiii ypoBeHb | mporpamme 8-9 kiaccos
27 11 kiace, n. 117.7.1.1 11 xmace, . 118.7.1.1 8 knmace, . 155.3.2
28 11 kimace, . 117.7.1.2 11 kmace, . 118.6.1.2 9 knacc, m. 155.5.7.2
29 11 kmace, . 117.7.1.1 11 xmace, . 118.7.1.1 9 knacc, . 155.4.1
30 11 kmace, . 117.7.1.1 11 xmace, . 118.7.1.1 9 knacc, . 155.4.1
31 11 xmace, . 117.7.1.1 11 kmacc, m. 118.8.8 8 kmace, m. 155.3.2;
9 knace, . 155.4.1
32 10 knace, m. 117.6.1.2; 10 knace, m. 118.6.1.2; -
10 knace, m. 117.8.8 10 xmacc, 1. 118.8.6
33 10 xiace, m. 117.6.1.2 10 knace, n. 118.6.1.5 -
34 10 kmacc, m. 117.8.8; 10 xace, . 118.8.8; 9 knacc, m. 155.5.7.2
11 kmacc, m. 117.8.9 11 xmace, . 118.7.1.3

4. IToaxoawl k 0TOOPY coaep:kaHus, paspadorke crpykrypbel KUM EI'D

JImuyHOCTHBIE ~ pe3yJbTAaTBl  OCBOGHHS  OCHOBHOH  00pa3oBaTeNbHON
nporpaMmbl  oOywatomumucst Ha ocHoBe @OI'OC  oTpaxaloT TOTOBHOCTB
U CIIOCOOHOCTH 00YYAaIOIINXCsl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEeH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlUW, TO3UTUBHBIX
BHYTPCHHHX YOEXHEHHH, COOTBETCTBYIOIINX TPAAWUIOHHBIM IIEHHOCTSIM
poccuiickoro o0IecTBa; paclupeHne )XU3HEHHOTO OTbITa M ONBITA JIeATeIBHOCTH
B IIpOLIECCEe Pealli3alii OCHOBHBIX HANpaBIeHUI BOCIHUTATENLHON JNEATETbHOCTH.
CopnepxaHue U pe3ynbTaTbl BBINOAHEHUS 3amaHuil EI'D cBszaHbl B TOM 4ucie
C JOCTIKEHHEM JIMYHOCTHBIX Pe3yIhTaTOB OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
IpOrpaMMBI B 4acTH (GH3HYECKOTO (C(OPMHPOBAHHOCTE 340POBOT0O M OE30ITaCHOTO
oOpa3a KHM3HHM, OTBETCTBEHHOTO OTHOLIEHHs K CBOEMY 3JO0pPOBBIO H Jp.),
TpyIOBOrO (MHTEpeC K Pa3IMUHBIM cdepaM MPohecCHOHATPHON IeATeIbHOCTH
U Ip.), OKOJOTHYECKOTO  (C(OPMHPOBAHHOCTH  SKOJOTHYECKOH  KYyJIBTYpEHI,
MOHMMaHUE BIMSHHUSA COIMAIBHO-’KOHOMHYECKHX TIPOIIECCOB Ha COCTOSHHE
OPUPOIHOW W CONMANbHOW Cpelpl, OCO3HAaHHE TIO00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIEeM M Jp.) BOCHHUTAHMS, a TAKXKE IPUHATHA IEHHOCTH
HAayYHOTO TO3HaHUA (c(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BHUTHSI HayKul M OOIIECTBEHHOM IMPAaKTHKH,
COBEPIICHCTBOBAHUE SA3BIKOBOM U UHTATENBCKOH KyIbTypel KaK CpEICTBa
B3aMMOJICHCTBUS MEXKAY JIIOJBMH U TTO3HAHMS MUpa U 1p.).

Bxitouénnsle B KWMM  EI'D  3agaHust  BBIABISIIOT — JOCTH)KEHHE
METamnpeJMETHBIX U TNPEIMEeTHBIX  Pe3yIbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHOI IPOrpaMMbl cpeqHero odmero oopazoBanus. [Ipy BBITIOTHEHNH
3a7aHui, IIOMHMO NpPEIMETHBIX 3HAHWH, yMEHHI, HaBBHIKOB M CII0COOOB
MO3HABATEIbHON JEATETbHOCTH, BOCTPEOOBAaHBI TaK)Ke YHHUBEpPCAIbHBIE ydyeOHbIE
MO3HABaTeIbHBIE, KOMMYHHMKATHBHBIE U DPETyISTUBHbIE (CaMOOpraHHW3aIHs
U CAMOKOHTPOJIB) AEHCTBHA.

Ot60p conepxanust 3aganuii KMM mns npoepenuss EI'D mo xumwun
B 2027 T. B 1I€JIOM OCYIIECTBJISIOT C COXpaHEHHEM YCTAaHOBOK, HA OCHOBE KOTOPBIX
(OpMHUpOBANICh 3K3aMCHAIIMOHHBIE MOJETH HPENBIAYNIMX JeT. B umcme stmx
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YCTaHOBOK HamOojiee BaXHBIMH C METOJWYECKOH TOYKM 3PEHHS SBIAIOTCS
cleyoImue.

KHM opueHTHpOBaHbI Ha MPOBEPKY YCBOCHUSI CUCTEMBI 3HAHUN M YMEHUH,
(dopMHpOBaHHE KOTOPBIX MNPEAYCMOTPEHO JEHCTBYIOUIMMH IMPOrpaMMaMH
0 XUMHH 151 00111e00pa30BaTeIbHBIX OpraHU3aIHH.

OK3aMeHalMOHHbIE BapHaHThl MO XUMUHM COAEpXKAaT 3aJaHusl, Pa3IuyHbIe
no QopMme mNpeabsABICHUS YCIOBHS W BUAY TpeOyeMoro OTBeTa, MO YpPOBHIO
CIIOKHOCTH, a TaKkXke 10 crocodaM OLEHKH MX BhIMONHEHWs. Kak u B mpenpuiynme
rozpl, 3ananus KM EI'D 2027 r. mocTpoeHsl Ha MaTepHrajie OCHOBHBIX pa3zesioB
LIKOJIBHOTO Kypca XHMHH: OOIICH, HEOPraHMYECKOH M OpPraHU4YecKOi, W3yueHHe
KOTOPBIX 00€CTIeUnBAET OBNIAICHHE 00YJAIOIIUMUCS CHCTEMON XUMHUUECKUX 3HAHUM.
K umciy riaBHBIX COCTAaBIAIOIIMX 3TOM CHCTEMBI OTHOCSATCS: BEHYILHE MOHSATUSL
0 XUMHMYECKOM 3JIEMEHTE, BELIECTBE M XHMHUYECKOH PEaKLM; OCHOBHbIE 3aKOHBI
U TEOPETUYECKHE TOJOKEHHUsI XHMHH; 3HAaHHS O CHUCTEMHOCTH M HPHYMHHOCTU
XUMHYECKHX SIBIICHUH, TeHe3NCe BEIIECTB, CII0CO0aX IMO3HAHMS BEIIECTB.

B memsx obecnedeHUss BO3MOXKHOCTH AU (GEPCHIMPOBAHHON OICHKH
y4eOHbIX AocTKeHUI BbimyckHUKOB KM EI'D mpoBepky OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPaMM 10 XUMHHU MPOBOAAT HA TPEX YPOBHAX CIOKHOCTH:
06a30BOM, TTOBBIIICHHOM U BEICOKOM.

IIpu paszpaborke KMM ocoboe BHHUMaHHE OBLIO YIENEHO peanu3aluu
TpeOOBaHMI K KOHCTPYMPOBAHHIO 3aJaHWi pa3nuyHoro tumna. Kaxmoe 3amganue
CTPOMJIOCH TakMM o00pa3oM, 4dTOOBI €ro CoJepikaHHE COOTBETCTBOBAJIO
TpeOOBaHMUAM K YPOBHIO YCBOCHHUS y4eOHOr0 MaTepuaia U (OPMHUpPYEMBIM BHIaM
y4eOHOM AeATeNbHOCTH. YUeOHbIH Marepuall, Ha OCHOBE KOTOPOrO CO3JaBajHCh
3aJaHus, OTOMpaCs MO MPHU3HAKY €ro 3HaYMMOCTH IS 00IIeo0pa3oBaTeNbHON
MOJTOTOBKM  BBITYCKHUKOB CpeNHEW IIKOJBl. boJiblioe BHUMaHWE TIPU
KOHCTPYMPOBaHWHM 3aJaHWil  OBUIO  YAENEHO YCWICHHIO JEeATeIbHOCTHOW
U TIPaKTUKO-OPUEHTUPOBAHHON COCTABIISIIONIUX UX coaepaHus. JlaHHBIA MOAXOM
MO3BOJISIET MOBBICHTH UM (HEPEHIMPYIONIYI0 CIOCOOHOCTh HK3aMEHAIOHHON
MOZIeNH, TaK Kak TpeOyeT OT 0O0ydarommuXcsl IMOCIIETOBATEIBHOTO BEHITOTHEHUS
HECKOJIbKMX MBICIHMTENIFHBIX ONEpaluii ¢ OMOpod Ha NOHMUMaHUE MPUIMHHO-
CIICZICTBEHHBIX CBS3€H, yMeHHH 0000IIaTh 3HaHUS M YMEHHUS, B TOM YHCIE
OpHOOpeTéHHBIE B TIPOIecCe  BBIMONHEHMS  PEaTbHOTO  XHMHYECKOTO
9KCIIEPUMEHTA, IPUMEHSATDH KIIOUEBBIE TOHATHUS U JIp.

5. Ctpykrypa Bapuanta KUM EI'D

Kaxnp1ii BapuaHT 9K3aMeHaIMOHHON pabOThl OCTPOEH MO €AMHOMY IUIAHY:
paboTa COCTOUT U3 JBYX YaCTeH, BKIOYAIOIIUX B ce0st 34 3amaHus.

Yacte 1 conmepxut 28 3amaHuii ¢ KpaTKUM OTBETOM, B MX 4ucie 18 3amaHuii
6a30BOro ypOBHS CIIOXHOCTH (B BApHAHTE OHU MPUCYTCTBYIOT MO HOMepamu 15,
10, 11, 13, 17-21, 23, 25-28) u 10 3agaHuii MOBBILIEHHOTO YPOBHS CIOXHOCTH
(ux mopsakoBblie HOMepa: 6-9, 12, 14-16, 22, 24). Yacte 2 conepxut 6 3agaHuii
BBICOKOTO YPOBHSI CJIOXHOCTH C pPa3BEPHYTHIM OTBETOM. OJTO 3aJaHus TOJ
HoMepamu 29-34.
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OOmue CBEeCHNS O paclpeieNICHHH 3aIaHMi 10 JacTsIM 3K3aMECHAIIMOHHOI
pabOTHI U UX OCHOBHBIX XapaKTEPHCTHKAX IPECTaBICHBI B Tabnuie 2.

Tabauya 2
Pacnpeoenenue 3a0anuil no uacmsam 3K3amMeHayUOHHOU pabomsl
Yacts Komu- | Makcu- | IlporeHT MakCHManbHOTO epBUY- Twun 3aganmit
paGOTLI YECTBO |MaJIbHBIN| HOro 0ajuia 3a BBITOJIHEHHE 3ajaa-
3ama- | mepBUY- HUH JaHHOH IPYIIIBI OT OOIIETOo

HMIl  [HBIH 6as1| MaKCUMAaJIbHOTO HEPBHYHOrO Gaia
3a BCIO paboTy, paBHOTO 56

Yacts 1 28 36 64,3 3anaHus ¢ KpaTKUM
OTBETOM
YacTs 2 6 20 35,7 3amaHus ¢ pa3BEPHYTHIM
OTBETOM
Htoro 34 56 100

KonuuecTBo 3asaHuii TOW WM MHOW Tpymnmbel B oOmieit ctpykrtype KUM
ONpeAeNeH0 C YYETOM CHEeAyIoIUX (aKTOpOB: a) TIIYOMHBI H3y4eHHS
MPOBEPSACMBIX JIEMEHTOB COJCPIKAHHS YIeOHOT0 MaTepuania Kak Ha 0a30BOM, Tak
U Ha TOBBILEHHOM YpPOBHAX; 0) TpeOOBaHMH K MNIaHUPYEMBIM pE3yJbTaTaMm
o0y4yeHHs — MpPEAMETHBIM 3HAHMSAM, NPEAMETHBIM YMEHHMSM M BHAAM Y4eOHOH
JIESITETBHOCTH. DTO TMO3BOJSIET 0oJiee TOYHO ONpPEAETHTh (DYHKIMOHAIBHOE
MpeHa3HA4YeHUE KaXKJI0W IpyMIibl 3a1aHuii B cTpykrype KHM.

Tak, 3anaHus1 6a3068020 YPOGHS CIONCHOCHU C KPATKUM OTBETOM IIPOBEPSIIOT
YCBOEHHE 3HAYUTENBHOTO KonndecTBa (43 u3 53) nneMeHTOB COmepiKaHHs BCeX
colepKaTeNbHbIX ~ OnoKoB: «TeopeTHueckre OCHOBBI XUMHN», «OCHOBBI
HEOpPraHW4YecKoW XUMHH», «OCHOBBI OPraHUYECKOW XUMHM», K XUMUS U KHU3HBY,
«Tunsl pacu€THBIX 3a1a4».

3amaHusl TAaHHOW TPYHIIBI UMEIOT CXOACTBO MO (hopMarbHOMY MPH3HAKY —
o GopMe KpaTKoro OTBETa, KOTOPHIH 3alUCHIBACTCS B BHJIE TIOCIIEIOBATEIBHOCTH
muGp WIM B BHIE YKCJIA C 3aJaHHOW CTENEHbI0 TOYHOCTH. MexXIy TeMm
o (GOopMyIHPOBKAM YCIIOBHS OHM MMEIOT 3HAYUTEIbHBIE Pa3IMyMsi, YeM, B CBOIO
ouepesb, ONPEAEISIFOTCS pa3IHMyus B MOWUCKE BEPHOTO OTBETa. JTO MOTYT OBITH
3alaHisi  C  eIWHBIM  KOHTEKCTOM  (Kak, Hampumep, 3aaaHus  1-3),
C MHOKECTBEHHBIM BHIOOpPOM, a TaKKe 3aJaHUsl Ha YCTAaHOBJICHHE COOTBETCTBUS
MEXIYy TO3WIHUAMU JIByX MHOXecTB. Kaxmoe 3amanume 0a30BOTO ypOBHS
CIIO)KHOCTH, HE3aBHCHMO OT QopMara, B KOTOPOM OHO MpPEJCTaBJICHO,
OPUEHTHPOBAHO Ha MPOBEPKY YCBOECHUS OMHOTO WM HECKOJBbKHX 3JIEMEHTOB
cofep)KaHUsI, OTHOCSIIMXCS K OFHOW Teme Kypca. OOHAKO 3TO He SABISETCS
OCHOBAaHUEM JUISI TOTO, YTOOBI OTHECTH IaHHBIE 3aJaHUsl K KaTETOPHUH JETKHX,
HE TPeOYIOIUX OCOOBIX yCHIMHA sl  (QOpMYJIHpOBaHHS BEPHOTO OTBETA.
HanpoTuB, BHIMOJHEHUE JTHO0O0TO M3 ATHX 3a/JIaHUi IMpearnoiaracT o0si3aTelIbHbIN
Y THIATENBbHBIN aHAIN3 YCIOBHS U IPUMEHEHUE 3HAHUH B CHCTEME.

3aaHus nOBbIUEHHO20 YPOBHS CLONCHOCMU C KPATKUM OTBETOM, KOTOPBIN
YCTaHABIMBAETCSI B XOAE BBLIIOJHEHUS 3aJaHUsl U 3allUCBIBAETCS COIJIACHO
YKa3aHHUSM B BUJIE ONPEAeTIEHHON TOCIeA0BATENbHOCTH HU(P, OPUEHTUPOBAHBI HA
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MPOBEPKY  YCBOGHHS  OOS3aTENbHBIX  JJIEMEHTOB  COJACPXKAHUS  OCHOBHBIX
00pa3oBaTenbHBIX IPOrpaMM [0 XUMHHU HE TOJIBKO 0a30BOr0, HO U YIiIyOnEHHOTrO
ypoBHA. B cpaBHeHUH C 3aaHUAMU MPEABIAYIIEH TPYNIBl OHU IPEITyCMaTPUBAIOT
6biNnoONHeHUe OOJBIIETO pa3HOOOpa3usi JCWCTBHH B CHUTyaluH, TpeOyromei
MPUMCHEHUs 3HAHWH B YCIOBHAX OOJIBIIOTO OXBaTa TEOPETUYECKOTO Marephalia
U IPaKTUYEeCKUX YMEHUH (Hampumep, JUIS aHalIuW3a XHMHYECKHUX CBOWCTB
HECKOJIBKHX KJIaCCOB OPraHMYECKHX MM HEOPraHWYECKHX BEIIECTB), a TaKKe
cgopmuposannocms yYMEHWH CHCTEMaTH3HMpPOBaTh W 0000MIaTh IMOMYYCHHBIE
3HaHHUS.

B sx3aMeHaMoHHo# paboTe MmpeanokeHa TOJbKO OHAa Pa3HOBHIHOCTH 9THX
3aJaHuii: Ha YCTAaHOBIICHHE COOTBETCTBHS IIO3MLMI, NPEICTABICHHBIX B JABYX
MHOXKECTBaX. JTO MOXKET OBITh COOTBETCTBHE MEXKIY: HA3BAaHUEM OPraHHYECKOTO
COEIMHEHMS U KJIacCOM/TPYMIION, K KOTOPOMY(-0if) OHO NPHHAMIEKHUT; (aKTOpPOM,
BIMSIOIIMM Ha COCTOSHHME XHMHUYECKOTO DABHOBECHS, M HAIpaBICHUEM €ro
CMEIICHHS; HMCXOMHBIMH BEIIECTBAMH W MPOIYKTAMH PEaKIMHA MEXIY JTUMH
BEIIIECTBAMH; Ha3BaHUEM WM (DOPMYJIOi COJIM U ITPOYKTaMH, KOTOPbIe 00pa3yroTcs
Ha MHEPTHBIX IEKTPOAAX MPHU JIEKTPOIN3e €€ BOIHOTO PacTBOPA, U T.1I.

Jus  oueHkH Cc(HOPMHUPOBAHHOCTH HHTEIUICKTYAIbHBIX YMEHHUH Ooee
BBICOKOTO YPOBHSI, TAKAX KaK YMEHHS YCHAHAGIUEAMb TPUIHHHO-CIICICTBEHHBIC
CBS3U MEXIY OTICIBHBIMH JJIEMEHTaMH 3HAHWH (HAmpuMep, MEXIY COCTaBOM,
CTPOGHHEM U CBOICTBAMH BEIIECTB), (POPMYAUpPO8amb OTBET B ONPEAETEHHON
JIOTHKE C apryMeHTaliell CIeNaHHBIX BBIBOJAOB M 3aKIIOUSHUH, WCIIONB3YIOTCS
3aJIaHUs BBICOKOTO YPOBHS CJIOXKHOCTH C Pa3BEPHYTHIM OTBETOM.

3anaHusl ¢ pazeépHymsviM  OmeemoM, B OTIMYUE OT 3aJaHul JIBYyX
MPEIBIAYIINX TUIIOB, MPEAyCMaTPUBAIOT KOMIUIEKCHYIO NPOBEPKY YCBOEGHHS Ha
BBICOKOM YPOBHE HECKOJBbKHX (IBYX H 0o0Jiee) OJIEMEHTOB COJACPKAaHUS U3
Pa3IMYHBIX COJCPIKATENbHBIX OJOKOB. OHHM MOAPA3IEISAIOTCS HAa CICAYIOIIHe
Pa3HOBUAHOCTH:

— 3aJaHus, MPOBEPSIONINE YCBOCHHE BaKHEHIIMX SJIEMEHTOB COJACPIKAHUS,
TaKkuX, HampuMep, KaK «OKUCIUTEIbHO-BOCCTAHOBHUTEIFHBIE PEAKIIUUY,
«peaxkuyuu MOHHOTO OOMEHay;

— 3aJaHus, NPOBEPSIOIIME YCBOCHHWE 3HAHMH O B3aWMOCBSI3U BELIECTB
PA3NMUHBIX KJIACCOB (HA TpHMEpax TMPEBpAICHUH HEOPraHMUECKHX
Y OPraHUYECKHX BEILECTB);

— pacuéTHbIe 3aJa4u.
3amaHus ¢ pazeépHymuiM  OmeemomM OPUEHTHPOBAaHBI Ha IPOBEPKY

CIEIYIOIIUX YMEHHM:

— 00vAcHAMb 00YCIOBIEHHOCTh CBOWCTB M IPUMEHEHHUs BELIECTB MX
COCTaBOM M CTPOEHHEM, XapaKTep B3aUMHOTO BIMSHUS aTOMOB B MOJIEKYJax
OpPraHMYECKUX COeNNHEHUI, B3aUMOCBS3b HEOPraHNIECKUX U OPTaHHMIECKUX
BEIIECTB, CYIIHOCTh M 3aKOHOMEPHOCTh MPOTCKAHUS W3YYCHHBIX THIIOB
peakuuit;
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— npo6odums pacuéThl YKa3aHHBIX (U3UUECKUX BEIUYWH I10 MPEICTaBICHHBIM
B YCJIOBUM 3aJaHdsl JaHHBIM, a TaKKe KOMOHMHHPOBAaHHBIE PACUETHI
10 YPaBHEHUSM XUMHUUECKHUX peaKkiuil.

6. Pacnipenesienue 3aganuii Bapuanta KUM EI'D no coaep:xanmuio,
NpoBepsieMbIM pe3y/1bTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMBbl Cpe/IHero o011ero 00pa3oBaHus

[Ipu onpenenennu konmuectBa 3aaanniit KM EI'D, opueHTHpOBaHHBIX Ha
IIPOBEPKY YCBOEGHHUS Y4eOHOTrO MaTepHaia OTAEIbHBIX OJOKOB / coAepskaTeldbHBIX
JIMHUH, YUYUTHIBAJICS MPEX/E BCEro 00bEM, 3aHMMAEMbIii UMHU B COJICPKaHUU Kypca
xuMuH. Hampumep, NpUHATO BO BHUMAHHUE, YTO B CHCTEME XUMHYCCKUX 3HAHUHN
BOXHEHMIIYI0 pOJIb B IOATOTOBKE BBIMTYCKHUKOB 3aHHMAIOT  BJIEMEHTHI
conepkatenpHoro Onoka «TeopeTHmyeckne OCHOBBI XHMHUM». [1o 3TOH mpudmHE
cyMMapHasi JOJIsI 3aJJaHnH, MPOBEPSIOINX YCBOCHUE €r0 COAEPIKaHUs, COCTABUIIA
B DK3aMCHAIMOHHOW padore 35 % oT o0IIero KOJUYeCTBA BCEX 3aJaHHM.
[IpeacraBnenne O pacmpenesNieHHMHd 3aJaHU TI0 BCEM  COJEPKATEIbHBIM
GJyioKaM / coiepiKaTeNbHBIM JTUHHUSIM JaéT Tabmuia 3.

Tabnuya 3
Pacnpeodenenue 3adanuii sx3aMeHAyUOHHOU pabomvl HO COOEPIHCAMETbHBIM
onoxkam / cooepaicamenbHbIM TUHUAM KYPCA XUMUU

KommgecTBo 3amanmii
B 4aCTSIX paboThI

Best pabora | Yacts 1 Yacts 2
1 | TeopeTnueckHe OCHOBBI XHMHH: COBPEMCHHBIE 12 10 2
IIPEJICTaBICHHUSA O CTPOCHUM atoma, Ilepmoxmuec-
kuil 3akoH u Ilepuoanueckas cucTeMa XUMHYEC-
kux snementoB J[.M. MenneneeBa, xummdeckas
CBSI3b U CTPOCHHE BEIIECTBA; MHOTOOOpas3ue 1 0co-
OEHHOCTH NPOTEKAHHsl XUMUUECKHUX PeaKLHil
2 | OcHOBBI HEOPraHHYeCKOW XHMHH: KiIaccU(pu- 6 5 1
Kauus M HOMEHKIATypa, OCOOCHHOCTH COCTaBa,
CTPOCHHS, XUMUYECKHE CBOICTBA U T€HETHYECKast
CBsI3b BEILIECTB Pa3IMYHBIX KJIACCOB

CopeprxarenbHble 010kH /
coziepIKaTeNbHbIC JINHUI

3 | OcHOBBI OPraHN4YecKOl XHMHH: KIacCH(pHUKAINL 8 7 1
1 HOMEHKJIATypa, OCOOCHHOCTH COCTaBa U CTpOe-
HUSI, XUHMUYECKUE CBONCTBA U T€HETHYEeCKas CBA3b
BEIECTB pa3JIUYHbIX KJIaCCOB

4 | XuMHMSI M KM3Hb: 3KCIIEPUMCEHTAJIbHBIE OCHOBBI 2 2
XHMUH, 0OIIHE MMPEICTaBICHUS O MPOMBIIIICHHBIX
croco0ax MOJIy4eHHs] BOKHEHIINX BELIECTB

5 | Tunbl pacyéTHBIX 32124 6 4 2

Htoro 34 28 6
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CootBerctBue coaepxxkanuss KM EI'D o0mum mensiM oOy4YeHHsS XHMUU
B Cpe/iHeH mKoJe 00ecreunBaeTCs TeM, YTO IpeiaraeMble B HUX 3aIaHUs Hapsay
C YCBOGHHEM DIIEMEHTOB COJEpIKaHUS TPOBEPAIOT OBIAJCHUE OIpPENeIEHHBIMU
YMEHHUSIMH M CIIOCOOaMH JICHCTBUH, KOTOPBIE OTBEUYAIOT TPEOOBAHUSM K YPOBHIO
MOJTOTOBKH BBHITyCKHUKOB. [IpeacTaBieHne o pacipeaeeHny 3aJaHui 10 BUAaM
MPOBEPSAEMBIX YMEHHUI U criocobam aeicTBui faét Tabimma 4.

Tabnuya 4
Pacnpedenenue 3a0anuii no mpeboganusim Kk npeOMemHuiM pe3yibmamam

TIpoBepsiembie TpeOOBaHMs KonunuectBo 3aganuit
Ne K IIPEIMETHBIM PE3YJIbTaTaM OCBOEHUS B YaCTAX PabOThI
OCHOBHOH 00pa30BaTeIbHOMN MPOTPAMMBI Bcst pabota | Yacts 1 | Yacts 2

1 | Baagenne cucteMoii XHMHYECKHX 3HAHUH, KOTOpasi BKIIOYAET:

1.1 | BaxkHeMIINEe XMMHYECKHE ITOHATHS, OCHOBHBIE 3a- 2 2
KOHBI M TEOPUH XUMHUH
1.2 | dakTonornueckue cBeACHHUs O CBOICTBaX, COCTaBe, 2 2

MONy4eHHH W OE30TacHOM HCIIONB30BAHUH BaX-
HEWIIMX HEOpraHMYEeCKUX M OPraHWYeCKHX Be-
mIeCTB B OBITY M IPaKTHYECKOM esTeNbHOCTH
4eJoBeKa

1.3 | mpeacTaBieHnsT 0 MEXaHM3MAaX XMMHYECKHX PeaK- 3 3
LUH, TEPMOAMHAMHUYCCKUX M KUHETHYECKHX 3aKO-
HOMEPHOCTAX HUX IPOTEKAaHHsA, O XHMHUYECKOM
paBHOBeCHHM; OOIIMX HAYYHBIX NPUHIMIIAX XUMH-
YECKOTO MPOM3BOJICTBA (HA NMPUMEpe IPOM3BOJICTBA
CepHOH KHCIIOTBHI, aMMHaKa, METaHOJa, IIepe-
paboTtku HeQTH)

2 | CopMEpOBAHHOCTH YMEHHIA:

2.1 | Ha3vieame U3y4eHHbIE BeLECTBA 10 TPHBUAILHON 2 2
WM MEXyHapOHONH HOMEHKJIAType
2.2 | Onpedensimv/knaccughuyupoéams:  BAICHTHOCTD, 4 4

CTENEHb OKHCICHHS XUMHUYCCKHX DIEMCHTOB,
3apsi/bl HOHOB; BUJI XUMHYECKUX CBSI3ed B COEIU-
HEHMSX M TUI KPUCTAJUIMYECKOH PEInéTKH; Xapak-
Tep Cpelbl BOAHBIX PACTBOPOB BEIIECTB; OKUCIIHU-
TeIb U BOCCTAHOBUTEb; IPUHAJIIC)KHOCTD BEILECTB
K pa3IMYHbIM KJIacCaM HEOPraHUYECKHX U OpraHu-
YECKHX COCJMHEHHH; TOMOJIOTH U W30MEpPhI; XUMH-
YECKHE PEeakKlMH B HEOPraHMYEeCKOil W OpraHuyec-
KO XUMHH (II0 BCEM H3BECTHBIM KJIACCU(DUKAIIMOH-
HBIM IIPH3HAKAM)

2.3 | Xapaxmepuzosamy: s-, p- W d-dIEMEHTH MO WX 6 6
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No

ITposepsiemble TpeOGoBaHMS
K IPEMETHBIM Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHOMN MPOrPAMMEI

KonnyecTBo 3aganmii

B JacTiaX pa6OTI>I

Bcst pabora

Yacts 1

Yactp 2

menTa B Ilepuonnueckoit cucreme .M. Mennene-
€Ba; NPHUPOLYy XUMUYECKOW CBA3M (MOHHOMH, KOBa-
JICHTHOHM, METaJUIMYEeCKO, BOJIOPOIHON); 3aBHCH-
MOCTh CBOWCTB HEOPTaHHYECKUX M OPraHMYECKHX
BEIIECTB OT WX COCTaBa W CTPOCHHS; CYILIHOCTbH
U3YYEHHBIX BUIOB XUMHUYECKHX PEAKIHI (IEKTPO-
JUTHYECKOl  JMCCOLMAIMK, HOHHOrO OOMeEHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENIBHbBIX) U COCTABIIATH
UX YpaBHCHUS; BIMSHHME Pa3INYHBIX (PaKTOPOB Ha
CKOPOCTh XMMHYECKOW DPEaKIMM M Ha CMEICHHUE
XHUMHYECKOTO PAaBHOBECHS
2.5 | Cocmaensames ypaBHEHHS XHMHYECKHX pEaKIHi 2 2
U PacKpBIBATh UX CYLIHOCTh
2.6 | ITnanuposamus/npoeooums: 3KCIEPUMEHT MO IOIY- 7 5 2
YEHHMI0 M PACIO3HABAHMIO Ba)XKHEHIIMX Heopra-
HUYECKHX M OPraHWYECKHX COEAMHEHMH C yd4€ToM
npHOOPETEHHBIX 3HAHMN O NpaBWIax Oe30macHOn
paboThl ¢ BellecTBaMH B J1a0OpPaTOpHU H B OBITY;
BBIYMCIICHHS MO XHUMHYECKUM (OpMylnaM U ypaB-
HEHUSIM
2.7 | Ocywecmensimo yeneHanpasieHHvlii NOUCK XUMH- 1 1
4yeckoil mH(OpMamuM B pa3IMYHBIX HCTOYHHKAX
(may4Has n y4eOHO-HaydHas JTUTEPaTypa, CPEICTBA
MaccoBoii nadopmanuu, cetb iHTEpHET 1 Apyrue),
KPUTHYECKH aHAIM3HPOBATh XUMHYECKYIO HH]Op-
MaluIo, repepabarbiBaTh €€ U UCHOIBb30BaTh B CO-
OTBETCTBHH C TIOCTABJICHHON y4eOHO 3a1aueii
Utoro 34 28 6

Pacnipenenenue 3ananmii Bapmanta KM EI'D no coxepkaHuio, BUaaM
YMEHHI U criocobam AeWCTBUE Oosiee MoApoOHO OMUCAHO B 0OOOIIEHHOM IUTaHEe
Bapuanta KUM EI'D 2027 r. nmo xumuu (cm. [Ipunoxenue).

7. Pacupenesenne 3axanuii Bapuanta KUM EI'D no ypoBHAM CJ10:KHOCTH
Pacnipenenenne 3amannii KM 1o ypoBHSIM CIIOKHOCTH IPHUBEACHO
B Tabumie 5.

Tabauya 5
Pacnpedenenue 3adanuii no ypogHsaM CLOACHOCTHU

nonoxenuto B Ilepuonnueckoit cucreme .M. Men-
JieneeBa; OOIIME XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COCJUHEHUH, CBONCTBa
OTAENBHBIX IpeCTaBUTENIeH 3THX KJIACCOB; CTpOe-
HHE M XMMHYECKHE CBOWCTBA M3YYEHHBIX OpraHH-
YECKHMX COCTMHEHHIM

2.4

Ob6vsicHsmb: 3aBUCUMOCTb CBOHCTB  XUMHYECKUX
JJIEMEHTOB M MX COCOMHEHHMI OT MOJIOKEHHS dJIe-
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VYposeHb KomnnuectBo Makcn- IporeHT MaKCHMaIbHOTO HEPBUYHOTO
CJI0KHOCTH 3aJJaHHUi MaJibHbIH GaJuia 3a BBIIOJHEHHUE 3aJaHUil JJAHHOTO
3aIaHUI TIEPBUYHBII YPOBHS OT 00IIEro MaKCHMaIIbHOTO
Oana [epBUYHOrO Oauia, paBHOTO 56
Ba3zoBbrit 18 19 33,9
TToBBITIIEHHBII 10 17 30,4
Bricokwii 6 20 35,7
Wroro 34 56 100

© 2027 denepanbHast cityx0a o Hag30py B chepe 00pa3oBaHust U HAYKU




Crnemnduxamus KUM EI'D 2027 r. XUMMS, 11 kmace 11/19

8. IIpoao/KUTETBHOCTD IK3aMeHa
OO0mass TPONOIKUTEIBHOCTh  BBITIOJHEHHUS OK3aMEHAIIMOHHOW pabOTHhI
cocraiseT 3 yaca 30 MmuHyT (210 MHHYT).

9. Jlono/JIHMTEbHbIEe MaTepUaJbl U 000pyA0BaHuE
[lepeueHb NOMOTHUTENBHBIX MaTE€pUANoOB M 00OPYIAOBaHMS, MCIOJIb30BAHHE
KOTOpBIX paspemieHo Ipu npoBeaeHuun EID, yTBepknaercs NpUKa3oM
Munnpocsemnienus Poccuu u PocodpHanzopa.
K xaxxmoMy BapHaHTy 9K3aMEHALMOHHOM paOOThl MPUIIAraloTCs CleAyIOIue
MaTepHabl:
— Ilepuoauueckas cucreMa XuMuieckux 3nemenToB .M. Menneneesa;
— TabaMua pacTBOPUMOCTHU COJIEH, KUCIIOT U OCHOBAHUIl B BOJIE;
— 3JIEKTPOXUMMYECKUHN P/ HANPSDKEHUH METalIoB.
Bo BpeMs BBINOJTHEHUS 9K3aMEHALMOHHON pabOThl IO XUMHHU pa3peniaeTcs
HCIOJIb30BaTh HENMPOTPAMMHPYEMBIH KaJIbKYJIATOP.

10. CucreMa ouieHHBAHHS BBINOJHEHUS OTEJIbHBIX 3a]aHU
M IK3aMeHAIMOHHO# padoThI B L[EJIOM

OueHNBaHWE NPAaBUIBHOCTH BBIMOJIHEHUS 3a/laHUil, IpeayCcMaTpUBaOLINX
KpaTKUH OTBET, OCYIIECTBIIACTCS C HCIIOJB30BAHUEM CIIEIUANIBHBIX aIlapaTHO-
MPOrPaMMHBIX CPEJICTB.

[IpaBunpHOE BBIMONHEHHE KaXJaoro u3 3amaHuit 1-5, 9-13, 16-21, 25-28
oreHuBaetrcst 1 OayutoM. 3aJaHue CUUTACTCS BBITIOJIHEHHBIM BEPHO, €CJIA OTBET
3anucaH B Toi (hopMe, KOTOpasi yKa3aHa B MHCTPYKIMH TI0 BBITIOJHEHHIO 3aaHNUs,
U TOJTHOCTHIO COBITAJIAET C ATAJIOHOM OTBeTa. B oTBeTax Ha 3ajmanums 1, 3, 4, 11, 12,
13, 18 mopsn0K 3anyucu CUMBOJIOB 3HAUEHUS HE UMEET.

[IpaBusibHOE BBITOMHEHHE KaXA0ro W3 3axaHuii 6, 7, 8, 14, 15, 22-24
olieHuBaercss 2 Oamnamu. 3aJaHUE CUYMTACTCS BBIMOJIHEHHBIM BEPHO, €CIIM OTBET
3amucaH B TOH (opMe, KOTopasi yKa3aHa B HHCTPYKIIMHU TI0 BBHITOJHEHHIO 33IaHMUS,
M TIOJTHOCTBIO COBITAJIACT C ATAJIOHOM OTBETA: KAXKIbIM CUMBOJ B OTBETE CTOMT Ha
CBOEM MecCTe, JIMITHHE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BhicTammsercs 1 Gai,
ecnd Ha 1000 OMHOW TMO3WIMKM OTBETA 3allMCAH HE TOT CHUMBOJ, KOTOPBIH
MIPE/ICTAaBJICH B ATANIOHE OTBeTa. BO BCex Apyrux ciydasx BbIcTaBisiercs: 0 Gasos.
Ecinn xonuecTBo cMBOJIOB B 0TBETE OoJibliie TpeOyemoro, BeicTaBisiercst 0 GayioB
BHE 3aBHCHUMOCTH OT TOTO, OBLJIM JIM YKa3aHbl BCE HEOOXOIUMBIE CUMBOJIBI.

Pa3zBépHyThIe  OTBETHI NIPOBEPSIIOTCS MO  KPUTEPUSAM  DKCIEPTaMH
IpeIMETHBIX KOMHCCHI cyOBeKxToB Poccuiickoit deneparmn.

3ananus yactu 2 (C pa3BEPHYTHIM OTBETOM) MPEIYyCMATPUBAIOT MPOBEPKY
OT JIBYX JIO MATH DJIEMEHTOB OTBETA. 3a/IaHus C pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBIMOJTHEHBl  BBIMTyCKHUKAaMH  Pa3MUYHBIME  crocoOamu. Hanmume kakaoro
TpeOyeMoro sjeMeHTa OTBeTa OleHWBaeTcs | OanoM, MO3TOMY MaKCHMallbHas
OIICHKA BEPHO BBIMIOJHEHHOTO 3a/IaHUsl COCTaBIsET OT 2 10 S5 0auios:
3a BbITIOJHEHKE 3a1aHuil 29 1 30 MOXHO MONy4YuTh MO 2 Oaiia; 3a BBIIOJHCHUE
samanmii 31 u 34 — mo 4 OGaina; 3a BBINONHEHHWE 3amaHus 32 — 5 6ajuios;
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3a BBIMONTHEHHE 3a1aHus 33 — 3 Oaywra. [IpoBepka BEHITOIHEHUS 3aJaHuil 9acTH 2
OCYIIECTBIETCS HAa OCHOBE MO3IEMEHTHOIO aHalIN3a OTBETA yYaCTHUKA dK3aMeHa
B COOTBETCTBHUHM C KPUTEPHUSMH OI[CHUBAHUS BHITIOHEHNS 3a/1aHHUS.

B coorBerctBum ¢ IlopsakoM NpOBENeHUS TOCYIApCTBEHHOW HTOTOBOIL
aTTecTallid 1O 00pa3oBaTeNbHBIM IMpPOrpaMMaM CpeAHero oomero oOpa3oBaHUs
(npuka3 Munnpocemenuss Poccuu u Pocodpnaanzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBan MuntoctoM Poccnu 15.05.2023 Ne 73314)

«81. IIpoBepka sK3aMEHALIMOHHBIX paboT BKIIOYAET B ceOs:

1) mpoBepKy U OLCHHMBaHHE MPEAMETHBIMH KOMHCCHSAMH OTBETOB
Ha 3agaHus KM nna nposenenus EI'D ¢ pa3BépHyThIM OTBETOM <...>, B TOM
9HUCIIe YCTHBIX OTBETOB, B COOTBETCTBHHM C KPUTEPUSIMH  OIICHHBaHHS
10 COOTBETCTBYIOLIEMY y4yeOHOMY IpeAMETY, pa3paboTKa KOTOPBIX OpPraHU3yeTcs
Pocobpuamsopom”. <...>

ITo pesymbraTaM HepBOil W BTOPOI MPOBEPOK SKCIEPTHI HE3aBUCHMO APYT
OT JpyTra BEICTABIIIOT IIEPBUYHBIC OaUTHI 3a KaXKABIA oTBeT Ha 3amanus KM s
nposeneHus EI'D ¢ pa3BEpHYTHIM OTBETOM <...>.

B cmygae cCymecTBEHHOTO pacXOXKACHHSA B IIEPBHYHBIX  OajlIax,
BBICTABIICHHBIX ~ JIByMS ~ OKCIIepTaMH, Ha3HAa4aeTcs  TPEThs  IIPOBEpKa.
CylIiecTBeHHOE PAacXOXKICHUE B IIEPBUYHBIX OaJlaX OMpENeNICHO B KPUTEPHAX
OILIEHUBAHUS MO0 COOTBETCTBYIOIEMY YYeOHOMY IMpEaMETy, pa3padoTKa KOTOPBIX
opranu3zyetcs PocoOpHag3opoM.

OKCHepTy, OCYNIECTBISIONIEMY TpPETBIO IPOBEPKY, IPEAOCTaBISCTCS
uHGOpMaIMsd O MEpBUYHBIX OaliaX, BBICTABICHHBIX OKCIEPTaMH, paHee
MIPOBEPSABIINMHE SK3aMEHAIIOHHYIO padoTy».

1. CymecTBEHHBIM  CUHTACTCS  pacXoXAEHHEe  Mexay  Oauramu,
BBICTAaBIICHHBIMH TEPBBIM M BTOPBIM OJKCIepTaMH, Ha 2 miM Oojee Oayra
3a BBINIOJHEHHE JH000r0 W3 3amaHuii 29-34. B 3TOM ciiydae TpeTuil 3KcCHepT
MPOBEPSICT OTBETHI TONBKO HA TE 3aJJaHUs, KOTOPHIEC BBI3BAIN CTOIH CYIIECTBEHHOE
pacxoXIeHHUE.

2. Pacxoxaenue B pe3yibTaTax OLIGHMBAHUS IBYMSI JKCIEPTaMH OTBETa
Ha OJNHO u3 3amanuii 29-34 3akioyaeTcs B TOM, YTO OJMH OJKCIEPT yKazal
Ha OTCYTCTBHE OTBETAa Ha 3aJaHHE, a APYTrod BBICTABHJ 3a BBIIOIHEHHE 3TOTO
3aJaHusl HeHyleBoH Oamia. B 5TOM ciydae TpeTHl 3KcIepT IpOBEpSeT TOJIBKO
OTBETHI Ha 3a7aHus (110 BCEM KPUTEPHSM OLEHUBAHUSI JAHHOTO 33JaHUs), KOTOpbIE
OBLIN OL[EHEHBI CO CTOJIb CYIIECTBEHHBIM PACXOXKACHUEM.

3. Curyamud, B KOTOPBIX OAWH JKCIEPT yKa3al Ha OTCYTCTBHE OTBETa
B K3aMEHALIMOHHONW paboTe, a BTOPOH OSKCIEepT BHICTAaBMJ HyJIEBOH Oami
3a BBIIIOJHEHHE JTOTO 3aJaHMs, HE SBIAIOTCS CUTYAlMSIMH CYIIECTBEHHOTO
pacxXoXIeHHs B OLEHUBAHHH.

MakcuMalbHBIA TIePBHYHBIN 0ay1 3a BBIIOJHECHHE JK3aMCHAIIMOHHOI
paboTsl — 56.

2 Yacte 14 craten 59 (enepambHoro 3akona ot 29.12.2012 Ne 273-03 «OG obpasoBamuu B Poccuiickoit
Deneparum».
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Ha ocHOBe pe3ynbTaToB BBHITIONHEHHS BCEX 3aJaHUIl PabOTHI OMPENeIITIOTCS
MepBUYHBbIC OallIbl, KOTOPhIE 3aTeM IepeBOAATCcsS B TecToBble Mo 100-0ammbHON
HIKase.

11. U3menenuss B KUM EI'D 2027 rona B cpaHennn ¢ KUM 2026 roaa
W3menenus ctpykrypsl u conepxkanust KMM oTcyTcTBYIOT.
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Ipunooicenue

O0600ménnblii nian Bapuanta KUM EI'D 2027 rona
no XUMHUHN

VIcrosip3yroTCs ClleIyroLIre YCIOBHbIE 0003HAYCHHS.
Ypoenu crosxcnocmu 3a0anuii: B — 6azoebwiil; 11— nosviuennulii; B — gvicokuil.

Howmep
3aja-
HUS

IIpoBepsieMBIE 3ITEMEHTBI
COZePKAHUS

Kozp! po-
BEPSEMBIX
3JIEMEHTOB
coziepxKa-
HuA (110
KOJIH-
¢dukatopy)

Komer
Tpebo-
BaHHH

Ypo-
BEHb
CIIOXK-
HOCTH
3aj1a-
HUSA

Makc.
0aJL 33|
BBITIOJ-
HEHHUE
3aza-
HHUS

IIpu-
MepHoe
BpeMs
BBITIOJI-
HEHUsI
3a7aHus
(MuH.)

Yacrp 1

CoBpeMeHHass MOJelb CTPOCHHS — aToMa.
PacnipesiesieHne 3JIEKTPOHOB MO 3HEpreTuyec-
KuUM ypoBHsM. Knaccupukanus XxumMuueckux
aneMeHToB. OCOOCHHOCTH CTPOCHHS JHEpre-
THYECKUX YpOBHEH aTroMoB (s-, p-, d-die-
MeHTOB). OCHOBHOE U BO30YXAEHHOE CO-
CTOSHHUSL aTOMOB. OIIEKTPOHHAs KOH(Ury-
pars aToma. BaseHTHbIE 2J1eKTPOHBI

1.1

2-3

[lepmogndeckast cucreMa XHMHUYECKHX OJIe-
mentoB  JI.W. MenneneeBa.  ®@usndeckuit
cMmbicn [lepuoauyeckoro 3akona .M. Menne-
neeBa. [IpuunHBI U 3aKOHOMEPHOCTH H3MEHe-
HUSI CBOMCTB DJIEMEHTOB M MX COCIUHEHHI 110
MepuofiaM MW Tpylmnam. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB IIPOCTHIX BEIIECTB,
BOJIOPOAHBIX COEAMHEHUH, BBICHIMX OKCUAOB
Y TUIPOKCHJIOB

2-3

DIEKTPOOTPUIIATETBHOCTb. BaneHTHOCTB.
CTerneHb OKHCIECHUS

2.1

Buasl XuMH4IecKol CBSI3H (KOBAJICHTHAS, HOH-
Has, MeTaJUIMYecKas, BOJOPOJIHAs) M Mexa-
HU3MBI €€ 00pa3oBaHus. MeXMOJICKYIIIPHBIE
B3anMoOEHCTBHUs. BemecTBa MonekyaspHOTO
U HEMOJICKYJIIPHOIO CTpoeHus. Tumsl kpuc-
TAJUTMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTB
BELIECTB OT TUIA KPUCTAIIIMUECKOM PeETKU

2.1

2-3

Knaccudukamms HEOPraHUYECKHX BEIIECTB.
HomeHk1aTypa HeOpraHu4ecKuX BEIIECTB

2.1

4.1

XUMHYECKHEe CBOMCTBA Ba)KHEHMIIINX METAJLIOB
(HaTpuil, KaJauil, Kaablui, MATHHN, ATIOMUHUIA,
LHK, XPOM, JKelle30, MeJlb) U UX COCAUHCHHI.
O6ume crocoOs! MOTyYEHHMs] METAIIJIOB.

XUMUYECKUE CBOMCTBA BAXKHEHUIITUX HEMETAJI-
J10B (TJIOT€HOB, Cepbl, a30Ta, (hocdopa, yrie-

22,23,
1.9

2.1, 12

5-7
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Howmep
3a/1a-
HUSA

IIpoBepsieMble 21€MEHTHI
COzlepIKaHus

Kozp! mpo-
BEPAEMBIX
3JIEMEHTOB
coziepKa-
HusA (IO
KOJIH-
(uxaropy)

Kozasr
Tpebo-
BaHUI

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

Makc.
OaJL 34|
BBIITOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHOe
BpeMst
BBITOJI-
HEHUsI
3a1aHus
(MuH.)

Creunduxarus KUM EI'D 2027 r.

XM,

11 xmacc

16/19

poa ¥ KpeMHHUSI) M MX COCIHUHEHNH (OKCH/IOB,
KHCIIOPOZCOAEPKAIINX KUCIIOT, BOJOPOIHBIX
COCJIMHCHUI).

OnexTponurnyeckas auccoruanus. CuibHbIE
u ciabele 3nexTponutsl. Cpena BOAHBIX pac-
TBOPOB BEILIECTB: KHCIasl, HEUTpaibHas, IIe-
nounas. Crenenp gucconmanyuu. Peakiyn
HMOHHOTO OOMeHa.

Vnentuukanys HEOPraHMYECKUX COCIHHE-
Huid. KadecTBeHHbIE peaknuy Ha HEOPraHH-
YECKHE BEIECTBA ¥ HOHBI

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.)

KOt CBA3H. G- M T-CBSI3H. Sp°-, Sp°-, Sp-THOPH-
qu3aMu  opOHWTamel  aTOMOB  yriepoja.
3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMH-
9YEeCKOT0 CTPOCHHs MoJeKyl. ['omomorn.
T'omonoruueckuii psan. M3omepust U H30Mephl.
ITonsTie o QyHKUMOHANBHON Tpymnme. Opu-
eHTalMOHHbIE 3 (eKThl 3amecTuTENCH

XHUMHYECKHE CBOWCTBA Ba)KHEUIIHMX MeETaj-
JIOB (HATpHH, KaJHi, KaIbIMH, MArHUH, aJfo-
MHUHHH, IHUHK, XpOM, KeJIe30, MeIb) M HX
coeauHeHui. OOmuUe CcrocoObl MONIyYeHHS
METaJIIOB.

XUMUYECKUE CBOMCTBA BAXKHEHUIITUX HEMETaI-
JI0B (TaJION€HOB, Cepbl, a30Ta, (ocopa, yrie-
poa ¥ KpeMHUSI) M MX COSTHMHEHUH (OKCH/IOB,
KHCJIOPOACOIEPIKAIIUX KUCIOT, BOZOPOIHBIX
COC/IMHCHUI)

22,23

3.1,
32,12

5-7

12

XUMHUECKUE CBOMCTBA YIJIEBOZOPOJOB: ai-
KaHOB, LINKJIOAJIKAHOB, aJIKCHOB, aJKaJANCHOB,
AJIKHHOB, apPEHOB.

XUMHAYECKHEe CBOWCTBA KHCIOPOACOIEpIKa-
IIMX COCAMHEHHMIl: CIUPTOB, (eHOJa, ajbje-
THIO0B, KETOHOB, KAPOOHOBBIX KHCIIOT, CIIOX-
HBIX 2(QHPOB

3.5-3.15

82,9

XUMHUYECKHE CBOMCTBA BAXKHEUIIUX METaj-
JIOB (HaTpHi, KaIui, KalbIUH, MarHUH, aiio-
MHUHHH, IMHK, XpOM, JKeIe30, MeIb) M HX
coeauHenuit. OOmIMe  Croco0bl MONYYCHUs!
METAaJIOB.

XUMHUECKHE CBOMCTBA BaKHEHIIINX HEMETal-
0B (rajoreHoB, cepwl, a3ora, ¢ocdopa,
yriepoja U KpeMHUs) U UX COSAUHEHHH (OK-
CHUJIOB, KUCIIOPOJCOJCPIKAIINX KHCIOT, BOJO-
POIHBIX COCIMHEHMUH)

22,23

3.1,
32,12

13

XuMmudeckne CBOMCTBA JKHPOB. MBIIA Kak
COJIM BBICIIUX KapOOHOBBIX KHCIOT
Xumuueckue cBoicTBa IoKo3bl. Jlucaxapu-
JIBI: caxapo3a, MaibTo3a. BoccraHaBiHBalo-
M€ W HEeBOCCTAHABIMBAIOLINE THCAXAPUIBL.
Tunponus  pucaxapuno. Ilonucaxapunsl:
Kpaxmaj, TJIHKOTeH. XHUMHUYECKHe CBOWCTBa
Kpaxmaia ¥ LeJUTIOI03HI.

XapakTepHble XUMUYECKHE CBOICTBA aMUHOB.
AMMHOKHUCIIOTHI U -~ OelKH. AMHHOKHCIOTBI
Kak aM(OTepHbIE OPraHUYECKHUEe COCIUHEHHUSI.
OCHOBHbIC ~ aMHHOKHCIIOTBI, 00pasyroriue
Oenky. BakHelmme crmocoObl IOIyYSHUS
aMHUHOB M aMHHOKHUCJIOT. XUMHYECKUE CBOM-
cTBa OCNKOB: TMIpONIU3, ACHATypalus, Ka-
4EeCTBEHHBIC (IIBETHBIE) peakiy Ha OEIIKH

3.14-3.17

82,9

2-3

I'enernueckast cBs3b HCOPraHn4eCKux BeE-
1IEeCTB, TIpUHANJICIKALIUX K  pa3jIuvHbIM
KjiaccaM

2.4

7.1,
7.2,
7.3

2-3

10

IpencraBieHue o KiacCH(HUKALMU OPraHH-
Jyeckux BemecTB. HoMeHKIaTypa opranmyec-
KHX COCJUHEHMH (cucTeMaTHuyecKas) W TpHU-
BUAJbHBIC HA3BaHHWS BAXKHEUIIMX IpEaCTa-
BUTEJIEH KJIACCOB OPTaHUUYECKHUX BEIIECTB

33

4.2

2-3

11

OCHOBHBIE TIOJIOXKEHUSI TEOPHU XUMHUUYECKOTO
CTPOEHUS OpraHUYECKUX COeIMHEHUH
AM. BytiiepoBa. YriepomHsIii CKeJeT opra-
HUYecKol Mosekyibsl. KpaTHocTe Xxummuec-

3.1,32

8.1

14

XUMHUUYECKHE CBOWCTBA YIJICBOJOPOJOB: all-
KaHOB, ITUKJIOAIKAHOB, AJIKEHOB, aJIKaJIHUCHOB,
AJIIKMHOB, aPEHOB.

Peakiun 3aMenieHus TajloreHa Ha THIPOKCO-
rpymmy. JleficTBUEe Ha TalOTreHIIPOU3BOAHBIE
BOJHOTO U CIHUPTOBOIO pacTBOpa INENIOUH.
BzanMogelicTBue JUTranoreHaIKaHOB C Mar-
HHeM W IuHKOM. Mcrmome3oBaHme ranoreH-
MIPOU3BOJHBIX YIJIEBOJOPOAOB IPH CHUHTE3E
OpPraHMYECKUX BEILECTB.
CB0OOIHOpaIMKANBHBIA W HOHHBIA MEXaHM3-
™Mbl peakuuy. [Tonsitue o Hykieoduie u snex-
tpoduie. [IpaBuno MapkoBHukoBa. [IpaBuio
3aiinieBa

3.4-3.9

82,9
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Howmep
3a/1a-
HUSA

IIpoBepsieMble 21€MEHTHI
COzlepIKaHus

Kozp! mpo-
BEPAEMBIX
3JIEMEHTOB
coziepKa-
HusA (IO
KOJIH-
(uxaropy)

Kozasr
Tpebo-
BaHUI

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

Makc.
OaJL 34|
BBIITOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHOe
BpeMst
BBITOJI-
HEHUsI
3a1aHus
(MuH.)

Crnemundukamus KUM EI'D 2027 r.

XM,

11 xmacc

18/19

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.)

XapakTepHble XMMHYECKME CBOWCTBA IIpe-
JIENBHBIX OJHOATOMHBIX M MHOTOaTOMHBIX
crnupToB, (eHOINA, aNbAeTHI0B, KapOOHOBBIX
KHUCIIOT, CIOXHBIX 3(¢upoB. Baxueiimue cro-
COOBI  MOIyYEHMS  KHCIIOPOACOIEPMKALIUX
OpTaHUYECKUX COETMHEHUH

3.10-3.15

82,9

I1

2

5-7

16

T'eneTnueckast cBsi3b MEXIY KilacCaMu opra-
HUYECKHUX COCTUHEHUIN

3.20

8.2

2-3

17

Xummdeckas peakiua. Kmaccndukanmst xun-
MHUECKHX PEeaKLUi B HEOPraHHYECKOH U op-
TaHUYECKOM XUMHUH. 3aKOH COXPaHCHUS
MaccChl BEIIECTB

4.3

2-3

18

CKOpOCTb peakinH, e€ 3aBUCHMOCTb OT pa3-
JIMYHBIX (paKTOPOB

2-3

19

OKHCIIUTENEHO-BOCCTAHOBUTEBHBIE  PEAKIIUH.
IMoBeseHue BEILECTB B Cpeax ¢ PasHbIM 3Ha-
yerreM pH. MeTo/pl aneKTpoHHOT0 OasiaHca

1.12

7.1

2-3

20

OIeKTpOIIN3 PacIIaBoB U paCTBOPOB CONEH

1.13

7.2

21

T'unponus coneit. MonHoe nmpou3BeneHue BO-
161, Bomopossiii mokasareins (pH) pactBopa

1.10

73

22

OOpartumble peakuu. XHUMHUYECKOe paBHO-
Becue. DaxToOphl, BAMAIOMIME HA COCTOSHHE
xuMuueckoro paBHosecus. [Ipunnun Jle Ila-
TeJbe

HedTH U e€ nepepaboTka (IPUPOAHBIE UCTOU-
HUKH yTJIEBOJOPOJIOB).

Xumust 1 3Kojorus. XUMHYECKOe 3arpsi3He-
HHE OKPYIKAIOLIEH CPEbl U ero MOCIEACTBHSI.
Oxpana ruzapocgepbl, MOYBBIL, arMoc(epsl,
opsl 1 (ayHBI OT XMMHUYECKOTO 3arpsi3He-
Hust. [IpobGnema OTX0OJOB M MOOOYHBIX IPO-
JIYKTOB. AJIBTEPHATHBHBIC HCTOYHHKU SHEp-
run. OOmue NpeacTaBIeHUS O MPOMBIIUICH-
HBIX CHOCO0aX IOJMy4YEeHHS! XUMHYECKHX
BeleCTB (Ha MpUMepe HMPOM3BOJCTBA aMMHa-
Ka, CepHOH KUCIOTHI). UépHas U HBETHAs Me-
Tamyprusi. CTEKJIO M CHIMKATHAs MPOMBILI-
JeHHOCTh. [IpoMbllUICHHAs —opraHuyecKas
xumus. CoIpp€ U OPraHUYECKOH MPOMBIII-
neHHocTH. CTpOGHHE M CTPYKTypa INOJIUMe-
poB. 3aBHCHMOCTh CBOWMCTB IOJIMMEPOB OT
cTpoeHus MoneKysl. OCHOBHBIE —CIOCOOBI
HOJIy4EeHHs] BBICOKOMOJICKYJISIPHBIX COEIHHE-
HHUH: peaKkuuH IMOJMMEPHU3ALUN U ITOJIMKOH-
nencanuu. Kiaccudukanus BoslokoH

26

Pacyérpl MaccoBoOif J0IM M MOJSAPHON KOH-
LEHTPALU BELIECTBA B PACTBOPE

1.11,5.7

10.1

34

23

OOpatumble ¥ HEOOpaTUMbIe - XUMHYECKUE
peakuui. XuMHUECKoe paBHOBecHe. Pacuérsl
KOJIMYECTBA BEIIECTBA, MACChl BELIECTBA MIIU
00bEMa ra3oB MO M3BECTHOMY KOJIMYECCTBY
BEI[ECTBA, Macce MM 00BEMY OJHOTO U3
YYacTBYIOUIMX B PEAKIIMK BEIICCTB

1.8,5.1,
5.7

1.3,
10.2

2-3

27

Pacuérer TemmoBoro addekra (mo TEepmo-
XMMHYECKHM YPaBHEHUSIM).

52,53

10.3

24

Wnentudukanys HEOPraHUYECKUX COCIHUHE-
Huil. KadyecTBeHHbIE peaklMy Ha HEOPraHU-
YEeCKHE BEIIECTBA U HOHBL.

Unentudukarms opraHudecKiux COeIMHEHHH.
Pemrenue dSKcIEpUMEHTANbHBIX 3afad  Ha
pacro3HaBaHHE BEIIECTB

2.5,3.19

11,13

5-7

28

Pacuérel maccel (00BbEMa, KonmuecTBa Be-
IIeCTBa) MPOAYKTOB PEAKIMH, €CIIU OJHO W3
BEILECTB AHO B M30BITKE (MMEET MPUMECH);
pacyéThl MaccoBOW MM OOBEMHOW JONU BbI-
Xo/la TPOAYKTa PEaKmUH OT TEOPETHIECKH
BO3MO>KHOTO

54,55

10.2,
10.4

34

Yacrtp 2

25

Xumusi B NOBCEIHEBHOM >xu3HU. [IpaBuina
Oe3omacHOM pabOTBl C €AKMMH, TOPIOYUMHU
Y TOKCUYHBIMH ~ BELIECTBAMH, CpeICTBaMU
OBITOBOM XMMHH. XUMHUS U 310POBbE. XUMHUS
B MeIuIMHE. XUMHUS U CEIbCKOE XO3SIMCTBO.
XuMHUs B MIPOMBIIUICHHOCTH. XUMHS U JHEp-
reTUKA: MPUPOIHBIA U TOMYyTHBIA HEPTIHOU
raspl, X COCTaB M HCHOJb30BaHue. CocTaB

3.18,
4.1-4.4

14,
1.5,
22,

14, 15

29

OKHCITUTEIBHO-BOCCTAHOBUTENBHBIE  peak-
un. [ToBenenne BemecTs B cpenax ¢ pasHbIM
3HauenueM pH. Merozabl 3iekTpoHHOrO Oa-
JaHca

1.12

71,
82,12

10-15

30

DnekTponuTuyeckas auccouuanus. CHIbHbIE
u cnabble snekrponuthl. Cpena BOAHBIX pac-
TBOPOB BEIIECTB: KUCJAsl, HEHTpalIbHas, Lie-
nounas. CreneHb gucconuanyu. Peakuun
HMOHHOTO 00MeHa

7.2,
8.2,12

10-12

31

T'eneTnueckast CBS3b HEOpPraHU4eCKux BeE-
1IeCTB, NpuHaUIe)KaAMMX K  Pas3sjiMiYHbIM
Kj1accam

2224

7.1-
7.3,
8.2,13

10-15

© 2027 denepanbHast cityx0a o Hag30py B chepe 00pa3oBaHUst U HAYKU

© 2027 denepanbHast cityx0a o Hag30py B chepe 00pa3oBaHust U HAYKU




Crnemnduxamus KUM EI'D 2027 r.

XHUMUHA,

11 xmacc

19/19

Howmep
3a/1a-
HUSA

IIpoBepsieMble 21€MEHTHI
COzlepIKaHus

Kozp! mpo-
BEPAEMBIX
3JIEMEHTOB
coziepKa-
HusA (IO
KOJIH-
(uxaropy)

Kozasr
Tpebo-
BaHUI

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

Makc.
OaJL 34|
BBIITOJI-
HEHHE
3a1a-
HUS

IIpu-
MepHOe
BpeMst
BBITOJI-
HEHUsI
3a1aHus
(MuH.)

32

[eHeTnueckasi CBSI3b MEXIy KJIaccaMH opra-
HUYECKHX COCJIMHCHUM

3.20

7.1,
8.2,13

B

10-15

33

Pacuétel Macchl BemiecTBa Wi 00bEMa ra3oB
110 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
ni 00bEMY OFHOTO M3 yYacTBYIOIIMX B pe-
akiuy BemecTB. HaxoxaeHne MonexysipHoi
(opMyIBl OpPraHUYECKOro BEIIECTBA IO €ro
IJTIOTHOCTH ¥ MAacCOBBIM JIOJISIM DJIEMEHTOB,
BXOJALIUX B €0 COCTAB, WIN MO MPOLYKTaM
CrOpaHusl; YCTaHOBJICHHE CTPYKTYpHOU (op-
MyJIbl OPTaHMYECKOTO BEIECTBA HAa OCHOBE
€ro XHMHYECKHX CBOMCTB HJIH CIOCOOOB
MOJIyYEHHS.

5.1,5.8

10.5,
14

12-15

34

Pacuéter maccel (00BEMa, KOIMYECTBA Be-
IeCTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB AAaHO B U30BITKE (MMEET IPUMECH).
Pacuérel maccel (00BEMa, KOJIMYECTBA Be-
IeCTBa) MPOJYKTa PEaKIWH, €CIH OIHO W3
BEIIECTB JIaHO B BUJE PacTBOpa C OIpee-
JIEHHOH MaccoBOM Joyiedl  pacTBOPEHHOIO
BEIECTBA.

Pacuétsl ¢ ucnonb3oBaHUEM MOHATHH «Mac-
coBast JIOJIS», «MOJIIpPHAs KOHIIEHTpPALUs»,
«PacTBOPUMOCTb»

5.4,5.6,
5.7

10.1,
14

20-25

Bcero 3agannii — 34; u3 Hux
110 TUITy 3a/IJaHUH: C KPATKUM OTBETOM — 28, ¢ pa3BEPHYTHIM OTBETOM — 6;
o ypoBHro cioxHoctu: b — 18; I1-10; B — 6.

MaxkcrumanbHBEIA TIepBHIHBIN 0aiut 3a paboty — 56.
Oo6uiee Bpemst BblOIHEHUs: paboThl — 3 yaca 30 munyT (210 MuHyT).

© 2027 denepanbHast cityx0a o Hag30py B chepe 00pa3oBaHUst U HAYKU
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