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Crneunpuxanus
KOHTPOJIbHBIX H3MEPHTEJILHBIX MATEPHAJIOB
17151 mpoBeaeHusi B 2026 roay eIMHOro rocy1apcTBeHHOro IK3aMeHa
no XUMHUHN

1. HaznauyeHHe KOHTPOJILHBIX H3MepHuTeIbHBIX MaTepuasioB (KUM) EI'D

Enmueenit rocymapctBeHHBIH 3k3ameH (EI'D) mpencraBmser coboit dopmy
rOCYJapCTBEHHOH MTOrOBOW aTTeCTalM, IPOBOAMMON B LEJISIX ONpPEAETICHUs
COOTBETCTBHSI  pE3yJbTATOB OCBOCHHS OOydaromumucs oOpa30BaTeIbHBIX
IporpaMM CpefHero ofmero o0pa3oBaHMSA COOTBETCTBYIOIINM = TPEOOBAHIAM
(benepaIbHOrO TOCYAapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHaapTa. s yKa3aHHBIX
Lened  MCIOJB3YIOTCS KOHTPOJIBbHBIE HM3MepUTeNbHbie Marepuaisl - (KHM),
MPECTaBIIAIONINE CO00I KOMIUIEKCHI 3aJaHIH CTaHAAPTU3HPOBAHHOI (DOPMBL

EI'D nposonutcsa B cooTBeTcTBUM ¢ DeepabHbIM 3aKOHOM 0T 29.12.2012
No 273-@3 «OO6 oOpasoBanun B Poccuiickoii ®@epepaumm» u  Ilopsakom
MPOBENEHNsI TOCYAAPCTBEHHON WTOTOBOM aTTeCTallMd. 10 00pa30BaTENbHBIM
mporpaMmaM — CcpemHero o0mero o0pa3oBaHMS, ‘YTBEPXKAEHHBIM IIPHKA30M
MunnpocBenienusi Poccun u  PocoOpramzopa ot . 04.04.2023  Ne 233/552
(3apeructpupoBad Muntoctom Poccun 15.05.2023 Ne 73314).

2. lIokyMeHTbl, onpeaensiiomue cogepxxanne KUM EI'D

Conmepxanne KHUM EI'D ompenmensieTcs Ha OCHOBEe (heaepaabHOTo
roCyIapCcTBEHHOr0 00pa30BaTEeILHOIO CTaHAAapTa CPeAHEro odiero oOpa3oBaHus
(manee — ®I'OC) (mpuka3z MunHCTepCcTBa NMpocBemenns Poccuiickoit Peneparim
or 12.08.2022 Ne 732 . «O__ BHeceHMH W3MEHeHHMII B  (emepaybHBIA
rOCYIapCTBEHHBIM 00pa3oBaTeNbHbI CTaHAApT cpeqHero odmero oOpazoBaHus,
YTBEPXKACHHBIM TNpuUka3oM MuHHCTEpCTBA 00pa3oBaHUs M Hayku Poccuiickoi
Oenepanuu ot 17.05.2012 Ne 413»).

ITpn pazpadorke KHUM EI'D yunthiBaeTcs conepkanue (eaeparbHOM
oOpa3oBateibHONH MporpaMmbl  cpenHero oOmiero oOpa3zoBaHus — (MIpHKa3
Munncrepersa npocsemienuss Poccuiickoit ®enepanuu ot 18.05.2023 Ne 371
«O06 yTBepxaeHHN (eaepatbHoi 00pa3oBaTeILHON IPOrPaMMEI CPEIHETO 00IIEeTo
o0pa3oBaHUs» (C U3MEHEHHUSMH)).
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3. CoorBercrBue 3aaanuii KUM EI'D mxoiabHo#i nporpamMmme

CornacuHo 1. 6.3 cr. 12 ®enepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O6 obpaszoBanun B Poccumiickoit ®Deneparuu» mpu  pa3paboTKe OCHOBHOMH
obmieo0pa3oBaTeIbHOI HPOTPaMMBI OpraHH3al|y, OCYIIIECTBIISIONINE
00pa3oBaTEIbHYIO ESITENFHOCTh M0 UMEIOLIUM IOCYAAPCTBEHHYIO aKKPEAUTALUIO
00pa3oBaTeNbHBIM ~ MIPOTPaMMaM  HAYaJIbHOTO  OOIEro, OCHOBHOTO  OOIIEro,
cpemHero  obmero  oOpa3oBaHUS, — INPELyCMATPHBAIOT  HEMOCPEICTBEHHOE
NPUMEHEHUE NP PeaNTH3aluy 00s3aTeIBbHON YacTH 00pa30BaTEIbHONW IPOTPaMMBI
cpenHero oOmero oOpazoBaHus ¢elnepanbHbIX paboyux MPOrpamMm Mo y4eOHBIM
npeameram «Pycckuit si3pik», «Jluteparypa», «Hcropus», «OOmecTBo3HAHHEY,
«[eorpapms». Ilo ocraimpHBIM y4eOHBIM IpenMeTaM corjacHo 1. 6.1 cr 12
«coIepKaHWe W IUIAHUPYEMBIC PE3yNbTaThl Pa3pabOTaHHBIX  0OPA30BATEIBHBIMU
OpraHM3alsAMH  00pa3oBaTENbHBIX MPOTPaMM  JODKHBI  OBITh. HE  HUXKE
COOTBETCTBYIOIIUX COJCPXKAHMS M IDIAHUPYEMBIX pPe3yIbTAaToOB: . (enepaTbHBIX
OCHOBHBIX 00II€00Pa30BaTENBHEIX IPOTPAMM.

B tabmuue 1 npuBeneHa undopmanus o coorBercTBun 3ananuii KUM ET'D
(eepaTbHBIM PaGOTIM POrpaMMan .

Tabnuya 1
Coomeemcmeue 3aoanuti KUM ET'D wikonvHou npocpamme
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Ne IIpoBepsieMblii 27IEMEHT cozlepKaHuUs B MIKOJIbHOMN IIpoBepsiemblii 277€eMEHT
3a/IaHus nporpamme 1011 xiaccoB coJlep KaHHsI B IIKOJIBHON
bazoBeiil ypoBeHb VYriny6néHHblil ypoBEeHb nporpamme 8-9 xiaccos
17 11 xiace, . 117.7.1.1 11 kiace, n. 118.7.1.1 9 knacc, . 155.4.1
18 11 xnace, m. 117.7.1.1 11 kmace, . 118.7.1.1 9 kiace, . 155.4.1
19 11 xmace, . 117.7.1.1 11 kmace, . 118.7.1.2 8 kmace, . 155.3.3
20 11 ximace, . 117.7.1.2 11 kmace, . 118.7.1.2 —
21 11 xmace, . 117.7.1.1 11 kmace, m. 118.7.1.1 9 knace, . 155.4.1
22 11 xmace, . 117.7.1.1 11 kmace, m. 118.7.1.1 9 knacc, . 155.4.1
23 11 kmace, m. 117.7.1.1; 11 kmace, m. 118.7.1.1; 9 kmace, . 155.4.1
11 xmace, . 117.7.1.3 11 xmace, . 118.7.1.3
24 11 xmace, . 117.7.1.2 10 kmacc, m. 118.6.1.3; 9 kmace, . 155.4.1
11 knace, n. 118.7.1.3
25 10 xnace, m. 117.6.1.2; 10 knace. m. 118.6.1.5; 9 kiacc, . 155.4.4
11 kimace, . 117.7.1.2 11 xmace, . 118.7.1.3
26 11 xiace, . 117.7.1.1 11 kmace, . 118.7.1.3 8 kmace, . 155.3.2
27 11 xknace, . 117.7.1.1 11 kmace, . 118.7.1.1 8 kmace, m. 155.3.2
28 11 xiace, . 117.7.1.2 11 kmace, . 118.6.1.2 9 xiacc, . 155.5.7.2
29 11 xmace, . 117.7.1.1 11 xmace, m. 118.7.1:1 9 knacc, . 155.4.1
30 11 kmace, m. 117.7.1.1 11 kmace, m. 118.7.1.1 9 knace, . 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 xmacc, m. 117.6.1.2; 10 xmace, m. 118.6.1.2; -
10 kiace, m. 117.8.8 10 xnace, m. 118.8.6
33 10 knace, m. 117.6.1.2 10 knace, n. 118.6.1.5 -
34 10 xiace, m. 117.8.8; 10 xmace, m. 118.8.8; 9 knace, . 155.5.7.2
11 kmmacc, . 117.8.9 11 kmace, . 118.7.1.3

Ne IIpoBepsieMEIii 21eMEHT collepKaHHs B IIKOILHON IIpoBepsieMslit 21eMeHT
3a/1aHus nporpamme 10-11 knaccon COJIep>KaHUs B IIKOIBHON
ba3oBblii ypoBeHb Yry6neHHbIH YPOBEHB nporpamme 8-9 kiraccoB
1 11 kimace, . 117.7.1.1 11 kmace, . 118.7.1.1 8 kmace, . 155.3.3
2 11 xkmmace, . 117.7.1.1 11 kmacc, m. 118.7.1.1 8 kmace, . 155.3.3
3 11 xmace, . 117.7.1.1 11 kmacc, m. 118.7.1.1 8 kmace, . 155.3.3
4 11 xmace, o. 117.7.1.1 11 kmace, m. 118.7.1.1 8 kmace, m. 155.3.3;
9 kiace, m. 155.4.3
5 11 kmace, m. 117.7.1.1 11 kmace, m. 118.7.1.1 9 kmacc, . 155.4.1
6 11 xnace, m. 117.7:1.2 11 xnace, m. 118.7.1.1 9 knacc, . 155.4.1;
9 knace, . 155.4.1
7 11 knace, m. 117.7.1.2 11 knace, . 118.8.8 9 knace, . 155.4.1
8 11 xmace, . 117.7.1.2 11 kmacc, m. 118.8.8 9 knacc, . 155.4.1
9 11 knace, m. 117.7.1.1 11 xnace, m. 118.8.8 8 kmace, m. 155.3.2;
9 knace, . 155.4.1
10 10 ximace, . 117.6.1.1 10 xmace, . 118.6.1.2 —
11 10 kmace, m. 117.6.1.1 10 knace, m. 118.6.1.2 -
12 10 xnace, m. 117.6.1.2 10 knace, m. 118.6.1.2 -
13 10 ximace, . 117.6.1.4 10 kmacc, m. 118.6.1.3 —
14 10 xmace. m. 117.6.1.2 10 kmacc. . 118.6.1.2. —
15 10 ximacc, . 117.6.1.3 10 kmacc, . 118.6.1.3 —
16 10 ximace, . 117.6.1.2 10 kmacc, m. 118.6.1.2; -
10 kmacc, m. 118.8.6

1
BiinoueHbl B cocTaB (eepanbHbiX 00pa3soBaTe/IbHBIX POrPaMM OCHOBHOIO OBIIEro M CPeaHero oOliero

obpasoBanus (npukasbl Munucrepcrsa npocselienus Poccuiickoit ®enepamnn ot 18.05.2023 Ne 371, Ne 370
(C U3MEHEHUSIMH)).
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4. Ioaxoawl Kk 0TOOPY cogepkanusi, paspadorke crpykrypsl KUM EI'D
JIudHOCTHBIE ~ pe3yNbTATBI: OCBOCHHUS  OCHOBHOWM  0Opa30BaTENbHOMN
IporpaMMBl  0OydarommMucs (Ha ocHOBe wn3MeHEHHoro B 2022T1. PI'OC)
OTpa)katoT TI'OTOBHOCTH M CIOCOOHOCTb  OOYYalOLIUXCsl PYKOBOJCTBOBATHCS
c(hOopMUPOBaHHOW BHYTPEHHEH MO3UIMEN JMYHOCTH, CHUCTEMOW ILIEHHOCTHBIX
OpPHEHTAllWi, IIO3UTHBHBIX BHYTPEHHHX  yOCKAEHHIH, COOTBETCTBYIOIINX
TPaAWIMOHHEIM HEHHOCTSIM POCCHHCKOTO OOIecTBa; pacIIMpeHHe >KU3HEHHOTO
OMBITA U OMbITA JESTENLHOCTH B MPOLIECCE peai3alliid OCHOBHBIX HalpaBieHUH
BOCIHTATENIBHON AesTensHocTU. CofepikaHne U pe3yIbTaThl BEITOTHEHUS 3aJaHIH
EI'D cBs3aHBI B TOM 4HCIE C HOCTIDKCHHEM JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS
OCHOBHOI 00pa3oBaTenbHOI IporpaMMbl 1o wW3MeHEHHOMY B 2022r1. ®T'OC
B4YacTu ¢usnveckoro (chopMHpPOBaHHOCTH 30pPOBOTO M Oe3omacHoro obpasza
JKM3HH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3JOPOBBIO U 1p.), TPYZOBOTO
(mHTEpeC K pasmH4YHBEIM cdepam IpodeccHoHaTBHONW AESATENFHOCTH H JIp.),
9KOJIOTHYECKOT0 (C(hOPMUPOBAHHOCTh IKOJOTWYECKON KyNBTYpHI, IOHHMAaHHE
BIMSHUS COIMAIBHO-)KOHOMHMYECKHX IIPOIIECCOB HA COCTOSHHE HPHUPOITHON
U COLMANBHON Cpelbl, OCO3HAHHWE TIO0ATBHOTO XapakTepa AKOJIOTHIECKUX
mpoOJIeM | Ap.) BOCHHTAHUS, a TakKe HMPUHATHSA IEHHOCTH HAYYHOTO ITO3HAHUS
(chopMUPOBAaHHOCT ~ MHPOBO33PEHHUS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKd H OOIIECTBCHHOH TIPAKTHKH, COBEPIICHCTBOBAHHE
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S3IKOBOM M YHTATENBCKOM KyIbTYphl KaK CPEACTBA B3aHMMOIEHCTBUS MEXIY
JIOABMHU U TO3HaHUS MHUpa u 1p.). IlompoOHas mHpOpManus O JUYHOCTHBIX
pe3ysibTaTax OCBOCHHS OCHOBHOH oOpa3oBarenbHOM mnporpamMmbel o DIOC
2012r. W TPEeMCTBEHHBIX AETATM3UPOBAHHBIX TPEOOBAHUAX K JIMYHOCTHBIM
pesynbrataMm B u3MeHEHHoM OI'OC 2022r. mnpusBeneHa B pasgene 3
Koaudukaropa.

Brmrouéuusle B KHMM  EI'D  3amadusg  BBIABISIIOT — JOCTHXKEHUE
METamnpeJMETHBIX W TPEIMETHBIX  Pe3yIbTaTOB  OCBOGHHS  OCHOBHOM
00pa3oBaTenbHON NporpaMMel cpeiHero obero odpazoanus. I1pu BbINONTHEHUU
3aJlaHUii, MOMHUMO TMpPEIMETHBIX 3HAHWH, YMEHHWH, HaBBIKOB W CIOCOOOB
MO3HABATEIbHON IEATEIILHOCTH, BOCTPEOOBAHBI TaKKe YHHBEpCAJbHBIE ydeOHBIE
MO3HABATEIbHEIE, KOMMYHHKATHBHBIE ¥ DPETyJSATHBHBIE (CaMOOpPTraHHW3AIHsS
1 CaMOKOHTPOJIb) JeiicTBUSI.

Ot60p conepxanust 3aganuii KMM s npoBeaenust EI'D mo xumwun
B 2026 I. B LIJIOM OCYILECTBISIIOT C COXPAaHEHUEM YCTaHOBOK, HA OCHOBE KOTOPBIX
(OpPMHpOBAIIICH 3K3aMEHAIIMOHHBIC MOJCTH MPEeNBIAYNIHX JeT. B gmeme stmx
YCTaHOBOK Hau0ojee BaKHBIMM C METOJIUYECKON 'TOUKU 3pEHUS SBISIOTCS
CIeyIOoMue.

KHM opueHTHpOBaHbl Ha IPOBEPKY YCBOEHMS CUCTEMbI 3HAHUN U YMEHHUH,
(opMHpOBaHHE KOTOPBIX NPEIYCMOTPEHO MACHCTBYIOIIMMH IPOTpaMMaMH II0
XUMHH 1)1 00111e00pa3oBaTeIbHbIX OpraHU3aIni.

DK3aMEHAIIMOHHBIC BAPUAHTHI [0 XUMUH COAEPXKAT 33JaHUS, PA3IIMIHBIC 10
(opMe TIpeabsIBICHAS YCIOBUS M BHIAY TpeOyeMOoro 0TBEeTa, 0 YPOBHIO CIIOKHOCTH,
a TaKoKe 10 crocobaM OLIEHKH UX BINOIHEHHs. Kak 1 B peAblayIue Tobl, 3a1aHus
KHMM EI'D 2026 r. nocTpoeHs! Ha MaTepualie OCHOBHBIX pa3ZiesioB IIKOJIBHOIO Kypca
XUMHH: OOIIeH, HEOPFraHWYECKOW ~ M OPraHWYecKOH, W3YyYeHHE KOTOPBIX
o0ecIIeurBaeT OBJIaICHIE 00YJAIONMMHICS CHCTEMOH XUMIUYeCcKUX 3HaHuH. K unciy
[JIABHBIX ~ COCTABIIIOIIMX. OTOM CHCTEMBI OTHOCSTCS:  BEAyLIHE IOHATHS
0 XUMHYECKOM DJIEMEHTE, BEHIECTBE M XHMHUYECKOW PEaKIHH; OCHOBHBIE 3aKOHBI
U TEOPETHYECKUE TIOJOKCHHUS XWMHH; 3HAHHS O CHCTEMHOCTH U IMPHYMHHOCTH
XUMHYECKUX. SIBACHUMH, FeHEe31Ce BEILECTB, CIOCO0ax MO3HAHMUS BELLIECTB.

B - memsx ob6ecriedeHuss BO3MOXKHOCTH TU(G(EPCHIMPOBAHHONW OLIEHKU
yueOHbIX mocTikeHui BoITyckHIKOB KM ET'D mpoBepky ocBOEGHHS OCHOBHBIX
00pa30BaTENBHBIX IPOTPaMM IO XHMHH MIPOBOIAT HA TPEX YPOBHIX CIOXKHOCTH:
6a30BOM, MOBBIILIEHHOM U BBICOKOM.

IMpu pazpaborke KM ocoboe BHUMaHHE OBIJIO YIEJNEHO peaTn3aluu
TpeboBaHUH K KOHCTPYHPOBAHUIO 3aJaHUN pasnudaHoro tuma. Kaxmoe 3amaHue
CTPOMJIOCH TakuM 00pa3oM, 4YTOObl €ro COJAEp)KaHHE COOTBETCTBOBAIIO
TpeOOBaHUSIM K YPOBHIO YCBOCHHS yU4E€OHOTO Marepuaia u GOpMUPYEMbIM BHIaM
y4eOHOH AeATeNbHOCTH. YUeOHBIH MaTepuall, HA OCHOBE KOTOPOTO CO3JaBajiiCh
3ajaHus, OTOMpalics MO MPU3HAKY €ro 3HAYMMOCTH I 00IIeo0pa3oBaTebHON
MOATOTOBKM  BBIIYCKHUKOB CpelHed IIKojibl. bojiblioe BHUMaHue IpU
KOHCTPYMPOBAaHMM 3aJaHUil OBUIO  YAEJIEHO YCHWIEHHIO JesTEeIbHOCTHON
U TIPaKTHKO-OPHEHTHPOBAHHON COCTABILIONINX UX COnIepkaHMA. [laHHBIA ITOIXOJ
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MO3BOJIIET yCWINTh AH(DDEpEeHIHPYIONIYI0 CHOCOOHOCTh dK3aMEHAMOHHON
MOJENH, TaK Kak TpeOyeT OT 0O0ydalolMXcs HOCJIEHOBATEIbHOIO BBINOJHEHUS
HECKOJIBKMX MBICIMTENbHBIX OMNEpanuii ¢ onopoid Ha IOHUMaHUE MPUYUHHO-
CIIEZICTBEHHBIX CBS3€H, yMeHHH 0000IaTh 3HaHWUS M YMEHHUS, B TOM YHCIE
npuoOpeTéHHbIE B NPOIECCE  BBIMOJHEHHS  PEalbHOTO  XHMHYECKOIO
9KCIIEPUMEHTA, IPUMEHSATH KJIFOUEBbIE TOHATHA U JIp.

5. Ctpykrypa Bapuanta KUM EI'D

Kaxxplii BapuaHT 9K3aMEHAIMOHHON PaboOThl OCTPOCH MO €AMHOMY TUIAHY:
paboTa COCTOUT U3 JBYX YaCTeH, BKIOYAIOIIUX B ce0st 34 3amaHusl.

Yacte 1 conmepxut 28 3amaHuii ¢ KPaTKUM OTBETOM, B MX 4ucie 18 3amaHuii
0a30BOr0 ypOBHS CIIOXHOCTH (B BAPHAHTE OHU MPUCYTCTBYIOT MO HOMepamu 1-5,
10, 11, 13, 17-21, 23, 25-28) u 10 3agaHuii MOBBIMIEHHOTO YPOBHS CIIOHOCTH
(ux mopsiakoBele HOMepa: 69, 12, 14-16, 22, 24). Yactp 2 cogepxut 6 3amaHuit
BBICOKOTO YPOBHS CIIOXKHOCTH C pa3BEPHYTHIM OTBETOM.  JTO- 3aJaHUS O]
HoMepamu 29-34.

OO6u1ue cBeJeHUs O paclpeeNIeHUH 3aJaHui TI0 YacTsIM HK3aMEeHAI[OHHOM
paboThI M MX OCHOBHBIX XapaKTepUCTUKaX MpeACTaBIeHbI B Tabmuie 2.

Tabnuya 2
Pacnpeoenenue 3a0anuii no uacmsam 3K3aMeHayUOHHOU pabombl
Yactb Konu- | Makcu- | IIponeHT MakCUMaIbHOI'O EpBUY- Twun 3aganmii
paboThl | YECTBO |ManbHBINA| HOTO Oauia 3a BEIMONHEHHE 3a/1a-
3aja- | NEepBUY- | HMI JAHHOM IPYMIIBI OT OOILIEro
HUHA  |HBIN Oa1| MakCHMaJIbHOTO NEPBUYHOTO Oayuia
3a BCIO paboTy, paBHOTO 56
YacTts 1 28 36 64,3 3amaHus ¢ KpaTKUM
OTBETOM
Yacts 2 6 20 35,7 3amaHus ¢ pa3BEPHYTHIM
OTBETOM
Hroro 34 56 100

KosnuuecTBo 3ananuil Toil wiu uHOHM rpynmsl B oOmelt crpykrype KHM
OmpeAesaeH0 - C Yy4€TOM cleayrommx (akTopoB: a) IIyOMHBI HW3YyYCHHUs
MIPOBEPSEMBIX DIEMEHTOB COACPIKaHHU YIeOHOTO MaTreprana Kak Ha 0a30BOM, Tak
¥ Ha IIOBBIIICHHOM YpPOBHAX; 0) TpeOOBaHWI K IUIAHUPYEMBIM pPE3yJIbTaTamM
0o0yuyeHHsI — NpPEAMETHBIM 3HAHMSAM, IPEAMETHBIM YMEHMSAM U BHIAM Y4eOHOMH
JIEATENILHOCTA. DTO TO3BOJISIET 0Oo0Jiee TOYHO OMPEASNIUTh (PYHKIHOHAIBHOE
IpefHa3HauYeHNe KaXXJO! rpynsl 3af1anuil B ctpykrype KMM.

Tak, 3aaHAs 6A308020 YPOBHS CLOHCHOCHU C KPATKIM OTBETOM HPOBEPSIOT
YCBOGHHUE 3HAYMTENBHOTO KosimdecTBa (43 u3 53) 31eMEHTOB colepKaHHs BCEX
cofepkaTenpHbIX  OnokoB:  «TeopeTHueckne OCHOBBI XUMHN», «OCHOBBI
HEOpPraHW4ecKor XUMHHN», «OCHOBBI OPraHUYECKOU XUMHM», «XUMHUSI U KHU3HbY,
«Turmel pacu€THBIX 3a1a9».
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3agaHus JaHHOM IPYIITBI KIMEIOT CXOACTBO MO ()OPMaTbHOMY MPHU3HAKY — IO
¢dbopMe KpaTKOro OTBETa, KOTOPBII 3amMCHIBAETCS B BUIE IOCIEIOBATEIBHOCTH
uuGp WIM B BHAE YMCIA C 33JAaHHOH CTENEHbIO TOYHOCTH. MeXIy TeM Io
(bOpMyJIUpOBKaM YCIOBUS OHH WMEIOT 3HAYUTEJbHBIE Pa3iIMyMsi, 4€M, B CBOIO
ouepenib, ONMPEACISIFOTCS Pa3jndus B MOUCKE BEPHOTO OTBETa. JTO MOTYT OBITh
3alaHiusl C  ©IWHBIM  KOHTEKCTOM (Kak, Hampumep, 3aaaHus  1-3),
C MHOKECTBEHHBIM BBIOOPOM, a TaK)Ke 3aJaHusl Ha YCTAaHOBIICHHE COOTBETCTBUS
MEXIy TO3UIHMAMH JBYX MHOXecTB. Kaxmoe 3amanue 0a30BOro ypOBHS
CIIOKHOCTH, HeE3aBUCHMO OT ¢Qopmata, B KOTOPOM OHO IPEICTaBICHO,
OPUEHTHPOBAHO Ha MPOBEPKY YCBOEGHUS OJHOTO MM HECKOJBbKHX 3JEMEHTOB
coJep)KaHUsI, OTHOCSIIMXCS K OHHOW Teme Kypca. OgHAKO 3TO. He SBISETCS
OCHOBAaHUEM JUISI TOTO, YTOOBI OTHECTH JaHHBIC 33aJaHUSl K KATETOPHUH JIETKHX,
HE TPeOYIOMIUX OCOOBIX yCHAMHA st  (QOPMYIHPOBAHUS  BEPHOTO . OTBETA.
HanpoTuB, BHIMONHEHUE JTHOO0TO M3 ATHX 3a/JaHUU IMpearoJiaracT o0si3aTelbHbINA
Y TIIATENHBIN aHAIN3 YCIOBHS U IPUMEHEHUE 3HAHUH B CHCTEME.

3aJaHus NOGLIUEHHO20 YPOGHS CNOMCHOCHU C KPATKUM OTBETOM, KOTODBI
YCTaHaBIUBAETCSl B XOJ€ BBIIOJIHEHHS 3aJaHus U  3alMCHIBACTCS COINIACHO
yKa3aHHSM B BUJIE ONPEAETIEHHON TIOCIeA0BATENLHOCTH (P, OPHEHTUPOBAHEBI HA
MPOBEPKY  YCBOGHHS  OOS3aTENbHBIX  JJIEMEHTOB  COJACPXKAHUS  OCHOBHBIX
00pa3oBaTeNBHBIX MIPOrPaMM 10 XMMUH HE TOJBKO 0a30BOT0, HO M YIIIyOIEHHOTO
ypoBHA. B cpaBHeHUH C 3a1aHUAMU MPEABILYIICH TPYNIBl OHU IPEITyCMaTPHUBAIOT
6binoAHeHue OOJBIIETO pa3zHOOOpasus « ACUCTBUH B CHUTyaluH, TpeOyromei
MPUMECHEHUs 3HAHWW B YCIIOBHUSX: OOJIBIIOTO. OXBaTa TEOPETUYESCKOTO Marepualia
Y MPAKTHIECKUX YMEHUH (HAmpuMep, IUIs aHaiuM3a XHMHYECKUX CBOWCTB
HECKOJIBKHX KJIaCCOB OPraHMUYECKHX MM HEOPraHMYECKHX BEIIECTB), a TaKkKe
cgpopmuposannocms yYMEHUH CHCTEMaTH3HpPOBaTh W 0000MIATh IMOMYYCHHBIE
3HAHMUS.

B sx3aMeHalMoHHOM paboTe MpeanokeHa TOJIbKO OHAa Pa3HOBHIHOCTL 3THX
3aJaHuii: HAa YCTAaHOBJIEHHWE COOTBETCTBHS IIO3WLMM, NPEICTABICHHBIX B JABYX
MHOXKECTBaX. JTO MOKET OBITh COOTBETCTBHE MEXKIY: HA3BAaHUEM OPraHHYECKOTO
COEIMHEHMS U KJIaCCOM/TPYHIION, K KOTOPOMY(-0if) OHO NPHHAAIEKHUT; (aKTOPOM,
BIMSIOIIMM Ha COCTOSHHME XHMHUYECKOTO DABHOBECHS, W HAIpPaBJICHUEM €ro
CMEIICHHS; HMCXOMHBIMU BEHIECTBAMH M MPOLYKTAMH PEaKIHH MEXIy JTHMHU
BEIIlECTBAMH; HA3BAaHUEM WK (DOPMYJIOi COJM U ITPOYKTaMH, KOTOPbIe 00pa3yroTcs
Ha MHEPTHBIX IEKTPOAAX MPHU JIEKTPOIN3e €€ BOIHOTO PacTBOPA, U T.1.

Jns  oueHku cGHOPMHUPOBAHHOCTH MHTEJUIEKTYalbHBIX YMEHHH Oonee
BBICOKOTO YPOBHSI, TAKUX KaK YMEHHS YCHMAHAGAUEAMY TIPUIHHHO-CIIEICTBEHHBIE
CBSI3U MEXIY OTICIBHBIMH JJICMEHTaMH 3HAHWH (HampuMep, MEXIY COCTaBOM,
CTPOCHHEM U CBOMCTBaMHU BEILIECTB), (hopmyauposams OTBET B ONpEICIEHHON
JIOTHKE C apryMeHTaluell CIOeNaHHBIX BBIBOJAOB M 3aKIIOUEHHH, WCIIONB3YIOTCS
3aJIaHuUs BBICOKOTO YPOBHS CJI0XKHOCTH C Pa3BEPHYTHIM OTBETOM.

3amaHusi ¢ pazeépHymeviM OmeemoM, B OTIMYUE OT 3aJaHul JIBYX
MPEIbIAYINX TUIIOB, MPEAyCMaTPUBAIOT KOMIUIEKCHYIO NPOBEPKY YCBOEGHHS Ha
BBICOKOM YPOBHE HECKOJBKHX (IBYX H 0o0Jiee) OJIEeMEHTOB COJICPKAaHUS U3
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Pa3IMYHBIX COAEPKATEIbHBIX OJNOKOB. OHHU TOAPA3NENAIOTCS Ha CIEIyIoNIHe
Pa3HOBUIHOCTHU:

— 3aJaHusl, TMPOBEPSIOLINEC YCBOCHHE BA)KHEHIIMX JJIEMEHTOB COICpKAHMUS,
TakuX, HampuMmep, KaK «OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUMY,
«pEaKIMi HOHHOTO OOMEHAy;

— 3aJaHusl, TPOBEPSIOIIME YCBOCHHE 3HAHWA O B3aMMOCBSI3U BEIIECCTB
pa3IMuUHBIX KjJaccoB (Ha TNpUMEpax TNpEeBpallleHul HEOpraHUYECKUX
Y OpPraHUYeCKUX BEIECTB);

— pacuéTHble 3a/1a4H.
3amaHus ¢ pazeEépHymuiM  OMEemoM OPHUCHTUPOBAHbBI HA MPOBEPKY

CIElyIOINX YMEHUMN:

—  00vscHamb OOYCIOBICHHOCTh CBONCTB W TIPUMEHEHHS BEIICCTB WX
COCTaBOM M CTPOEHHEM, XapaKTep B3aMMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaxX
OpPraHMYECKUX COCIMHEHHIA, B3aMMOCBS3b HEOPTraHUYCCKUX U OPTraHUYECKUX
BEIIECTB, CYIIHOCTb M 3aKOHOMEPHOCTh MPOTEKAHWS W3YUYEHHBIX THIIOB
peakuuit;

—  npoeodums pacu€Thl yKazaHHBIX (PU3MUECKUX BEIMYHH IO MPEICTaBICHHBIM
B YCJIOBHU 3aJaHMsl NAaHHBIM, a Takke, KOMOWHHpPOBAaHHBIE DPACUETHI IO
YPaBHEHHUSM XUMUYECKUX PEAKITHH.

6. Pacnpenenenne 3axanuii Bapuanta KUM EI'D no coaep:kanuio,
NpoBepsieMbIM pe3y/IbTATAM 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOI
NMPorpaMMbl cpeHero oouero 06pa3oBaHus

ITpu onpenenenun xonugecra 3aganuil KIIM EI'D, opueHTHpOBaHHBIX Ha
IPOBEPKY yCBOCHHS Y4eOHOTO MaTepHana OTACIBHBIX OIOKOB / COMEepiKaTeNbHBIX
JIMHUH, YIUTBIBANICS MPEeXkIe BCEro 00bEM, 3aHIMAaEeMBIil MU B COJIEpIKaHUH Kypca
xumuu. Hanpumep, IpHHATO BO BHHUMAaHME, YTO B CHCTEME XUMUYECKHX 3HAHHUH
BO)XHEHIIylI0 poONb . B ' MOATOTOBKE BBIMYCKHUKOB 3aHUMAIOT  DIEMEHTHI
coxeparenbHOro Onoka «TeopeTndeckne OCHOBBI XuMmum». Ilo 3Toi mpuunHe
CyMMapHast I0JIs 3aJJaHUH; TPOBEPSIOMINX YCBOCHNE €r0 COAEPKAHMS, COCTABHIIA
B 5K3aMCHAIIMOHHON paboTe 38 % oT oOmero KoimmdecTBa BCeX 3aJaHUI.
IMpencrasienne 0 pacIpefesicHMH 3aJaHANl 1O BCEM  COJEpKaTeNbHBIM
OyokaM / coepKaTebHBIM JIMHUSAM TaéT Tadmuma 3.

Tabauya 3
Pacnpeoenenue 3a0anuil 5k3ameHayUOHRHOU padOmMbl O COOEPHCAMENbHBIM
bnoxkam / cooeparcamenbHbIM TUHUAM KYPCA XUMUU

KonuyecTBo 3a1aHuii B 4acTsIX
CopnepxartenbHbIe OJOKH /

Ne coziepKaTeNbHbIE IMHUN pacorst
Best pabora | Yacrs 1 Yacts 2
1 | Teopernueckne OCHOBBI XMMHM: COBPEMEHHbIE 12 10 2

IPEeACTAaBICHUS] O CTpoeHHu aroma, Ilepuomuuec-
kil 3akoH M [lepuogmyeckas cucteMa XHMHYEC-
kux snemeHToB [[.M. MenneneeBa, XUMHUYECKas
CBsI3b M CTPOCHHE BEIIECTBA; MHOI000Opasue 1 0co-
OEHHOCTH MPOTEKAHM XUMHUIECKUX PEaKIui
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CopnepxaTtenbHbIe OJOKH /

KonuyecTBo 3a1aHuii B 4acTsIX

Ne coJiepKaTeIbHbIE JIMHUKA pacoret
Bces pabora | Yacrs | Yacts 2
2 | OcHOBBI HEOPTraHMYecKOi XHUMHHU: Kiaccupu- 6 5 1
Kalusi M HOMCHKJIATypa, OCOOCHHOCTH COCTaBa,
CTPOEHHs, XMMUYECKHE CBOMCTBA M I'€HETHYECKAs
CBSI3b BELIECTB PA3JIMYHBIX KIACCOB
3 | OcHOBBI OpPraHNYecKoii XUMHUH: KIaCCUPHKAIHST 8 7 1
1 HOMEHKJIaTypa, OCOOCHHOCTH COCTaBa U CTPOe-
HUSI, XUMUYECKUE CBONCTBA U T€HETHUYECCKas CBA3b
BELIECTB PA3JIMYHBIX KJI1aCCOB
4 | XuMHUSl U KM3Hb: 3KCIIEPUMEHTAJIbHBIE OCHOBBI 2 2
XHMMHH, OOIINE TPEACTABICHUS O MIPOMBIIUICHHBIX
croco0ax MoTy4eHHs BaKHEHIINX BeLIecTB
5 Tunsl pacuéTHbIX 32124 6 4 2
HUroro 34 28 6
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No

IIpoBepsiemMble TpeOOBAHKS K HPEIMETHBIM
Ppe3yJIbTaTaM OCBOSHHS OCHOBHOM
00pa30BaTeNnbHOM IPOTpaMMBI

KonuuectBo 3a/IaHUH B YaCTIX

paboTsl

Best pabota

Yacrs 1

Yacts 2

Tep cpesibl BOAHBIX PACTBOPOB BEILECTB; OKUCIH-
TeIb WM BOCCTAaHOBHUTENIb; HPHHAUICKHOCTb Be-
IIeCTB K pa3iIM4HBIM KJIacCaM HEOPTraHMYECKUX
1 OPTaHWYECKNX COCAMHEHWH; TOMOJOTH W H30-
MEpBI; XUMHUYECKHE PEakIMH B HEOPTraHMYECKOH
Y OPTraHUYeCKOH XuUMHH (TI0 BCEM M3BECTHBIM
KJ1acCH(HMKALOHHBIM TIPU3HAKAM)

MPOBEPSIEMBIX YMEHHUH U criocobaM AeicTBUH naét Tabnuua 4.

CootserctBue conepxkanus KM EI'D obmuM memsM 00y4eHHsS XUMHH
B Cpe/iHEH 1IKoJie 00ecreunBaeTcs TeM, YTO IpeularaeMble B HUX 331aHUsI HApSLy
C YCBOCHHEM 3JIEMEHTOB COJICp)KaHHsl NPOBEPSIOT OBIAJCHHUE ONPEACIEHHBIMU
YMEHHSAMH W CTIoco0aMm AeHCTBHH, KOTOPBIE OTBEHYAIOT TPEOOBAaHMSAM K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. [IpecTaBieHne o pacrpeneeHHH 3a1aHuil 110 BHIaM

Tabnuya 4

Pacnpeoenenue 3a0anuii no mpebosaHusim K npeOMemusbim pe3yibmaman

2.3

Xapaxmepuzoeame: S-, p- U d-31E€MEHTBI 1O HX
nonoxenuto B Ilepuoanueckoii cucreme .M. Men-
JeneeBa; OOIIMe XUMHYECKHE CBOHCTBA OCHOBHBIX
KJIaCCOB HEOPraHUYECKHX COEIMHEHUMH, CBOHCTBA
OTJIENIBHBIX NPEJICTaBUTENIel 3THX KIIAaCCOB; CTpOe-
HHME U XMMHYECKHE CBOWCTBA W3Yy4YEHHBIX OpIaHM-
YECKHX COETMHEHHI

ITpoBepsiemMble TpeGOBAHMUS K [IPEIMETHBIM
pesyJIbTaTaM OCBOGHHS OCHOBHON
00pa3oBaTensHON IPOrpaMMBbl

KonnuecTBo 3a1anuii B 4acTsIX

paboTsl

Bes pabota \ Yacrs 1 \ Yactp 2

BiiajieHne cMCTEMOIl XMMHYECKHX 3HaHHﬁ, KOTOpasi BKJIKYaeT:

Ba)KHEHIIIHE XUMHUYECKUE TIOHATHA, OCHOBHBIC 3a-
KOHBI U TCOPUH XUMHHU

2

2

1.2

(haKkTONOrMYECKHe CBEACHNS O CBOMCTBAX, COCTABE,
TOMy4YeHN U Oe30IacHOM HCIIONB30BAHUH BaX-
HEWIIHUX HCOPraHUYeCKHX M OpPraHHYECKUX Be-
LIECTB: B OBITYy M IIPAKTHYECKOH JEeSTEIbHOCTH
4eJ0BeKa

2

2

1.3

TNpEeACTaBICHNUSA O MEXaHU3MaX XUMHUYCCKUX pPEaK-
LA, TEPMOAMHAMHYECKHX M KHHETHYECKHX 3aKO-
HOMEPHOCTSAX HX MPOTCKAHHsA, O XHMHYECKOM
paBHOBeCHH; OOIIMX HAyYHBIX IPUHIHMIAX XHMH-
YECKOro MPOM3BOJCTBA (Ha MPHMEpe IPOM3BOICTBA
CepHOM KHCIIOTBI, aMMHaka, MeTaHoua, Iepe-
paboTku HeTH)

CdopMupoBaHHOCTH YMEHHIA:

2.1

Hasvieamw 13ydeHHbIE BEIIECTBA 110 TPHBUAIBHOM
W MEXTYHapOJHOH HOMEHKIIAType

2.2

Onpedensimyv/xknaccuguyupogamsy:  BaJCHTHOCTb,
CTENeHb OKHMCICHHS XHMMHYECKHX OJIEMEHTOB,
3apsIbl HOHOB; BH XUMHYECKHUX CBs3ell B COE/H-
HEHUSIX ¥ TUI KPHCTAUIMYECKOH PEIIETKH; Xapak-
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2.4

Obvacuamb: 3aBUCUMOCTh CBOHCTB XMMHYECKHX
JJIEMEHTOB M MX COCWHEHHH OT IMOJIOKEHHS dIie-
menTa B Ilepnoanueckoii cucreme JI.M. Mennene-
eBa; MPUPOJLY XUMMUYECKOH CBSA3U (MOHHOH, KOBa-
JICHTHOI, METAJUINYECKOH, BOAOPOIHOM); 3aBHCH-
MOCTb CBOWCTB HEOPraHMYECKHX M OPraHMYECKUX
BEIECTB OT MX COCTaBa W CTPOCHUS; CYMIHOCTh
M3yYEHHBIX BUJIOB XUMHYECKUX PEAKIHl (3IEKTPO-
JUTHYECKOH  IHCCOLMALMK, HOHHOrO 00MeHa,
OKI/ICHI/ITeHBHO-BOCCTaHOBI/ITeJ'II)HLIX) U COCTaBJISITh
UX YPaBHEHMS; BIMSIHHE PAa3IUYHBIX (HAKTOPOB HA
CKOPOCTb XUMHYECKOW pEaKIHH U Ha CMEIIECHHE
XHMHYECKOTO PaBHOBECHUS

2.5

Cocmasnsamo YpaBHCHHS XHUMHUYCCKUX pGaKIII/II\/'I
1 PaCKpBIBATh UX CYITHOCTH

2.6

IInanuposams/npoeooums: SKCHEPUMEHT T10 MOITY-
YEHHIO M DPACHO3HABAHUIO BaKHEHIIMX Heopra-
HUYECKUX M OPraHMYEeCKUX COCAMHEHHIl ¢ yuérom
MPHOOPETEHHBIX 3HAHMIT O TMpaBMIax Oe30MacHOIL
paboThl C BemiecTBaMK B J1a0OpaTOpuUy U B OBITY;
BBIYHCIICHUS 110 XMMUYECKMM (OpMyJaM M ypas-
HEHHSIM

2.7

Ocywecmensimo YereHanpaeientblli NOUCK XUMHU-
4eCKOi MH(OpPMALMU B Pa3IMYHBIX HCTOYHHKAX
(Hay4Has ¥ yueOHO-Hay4Has IUTEpaTypa, CpeICTBa
MaccoBoit napopmanuu, cets HTEpHET U Apyrue),
KPUTHYECKH aHaJIM3UPOBaTh XMMHYECKYI0 HH(Op-
MalHIo, nepepabarbiBaTh € U HCII0JIb30BaTh B CO-
OTBETCTBUH C MIOCTABJICHHON yueOHOM 3anayeii

Hroro

34

28

6

Pacnpenenenne 3amanumit Bapmanta KHUM

yYMeHHI U crocobam JeficTBuil 6oxee moxpoOHO
Bapuanta KUM EI'D 2026 r. nmo xumuu (cm. [Ipunoxenue).

EI'D mo conepxanuto, BUAaM
OITMCAaHO B O0OOIIEHHOM ILIaHE
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7. Pacnpenenenne 3aganuii Bapuanta KUM EI'D no ypoBHAM ¢J10:KHOCTH
Pacnipenenenne 3amanmit KM 1o ypoBHAM CIOXHOCTH — TMPHUBEACHO
B Ta0IMIE 5.

Tabnuya 5
Pacnpedeﬂeuue 3a0anull o YPOBHSAM CIIOHCHOCMU
YpoBeHb KonnuectBo Makcu- IIpoueHT MakCUMaIbHOTO IIEPBUYHOTO
CJI0)KHOCTH 3a/1aHui MaJIbHBII Oasuta 3a BBIIIOJIHEHHE 33 JaHUl TAHHOTO
3aIaHUi TIePBUYHBII YPOBHS OT 0OIIIEro MaKCHMAIIEHOTO
Oasn MIEpPBUYHOTO Oajuia, paBHOTO 56
BazoBsrit 18 19 33,9
TloBbIIICHHBII 10 17 30,4
Bricokmii 6 20 35,7
Wroro 34 56 100

8. IIpoI0/KATETBHOCTD IK3aMeHa
OOmas TMPOJOJIKUTEIFHOCTh  BBIIIOJIHCHUS ~ 9K3aMCHANMOHHOW  PabOTHI
cocransieT 3 yaca 30 MuHyT (210 MHHYT).

9. Jlono/JHATEbHbIE MaTepUaJbl U 000pyA0BaHuE
ITepeueHb MOMOIHUTENBHBIX MATEPUANIOB M OOOPYIOBaHUS, HCIIOJIb30BaHUE
KOTOpBIX ~pa3pelieHo Ipu TnpoBeacHuun EID, yTBepkIaercs MPUKa30M
Munnpocemnienus Poccnu u Poco6pHanzopa.
K xaxkmoMmy BapHaHTy 5K3aMEHAIIMOHHOM paOOThI MPHIIATAIOTCA CIIeIyIOIINe
MaTepuabl:
— Ilepuoanueckas cuctema xumudeckux snementoB .. Menneneesa;
— Ta0JuIa paCTBOPUMOCTH COJIEH, KHCIOT U OCHOBaHHH B BOJIE;
—  DJIEKTPOXMMMYECKHUI s HAPSHKEHUH METaIIOB.
Bo BpeMs BBINOTHEHUS K3aMEHAIIMOHHON pa0OThI MO0 XMMHH pa3peniaeTcs
HCIIOJIb30BaTh HENMPOIPAMMHPYEMBIH KaJIbKYJIATOP.

10. CucTrema oueHUBaHMsI BbINMOJHEHHS] OT/IeJIbHBIX 3aJaHUI
M IK3aMEeHAUMOHHOH padoThl B 11€JIOM

OleHNBaHUE TPABUIBHOCTH BBIMOJIHCHUS 3a/laHUi, TPEIyCMaTPUBAOLINX
KpaTKMH OTBET, OCYIIECTBIIAETCS C HCIIOJIb30BAHUEM CIICHUAJIBHBIX aIllapaTHO-
MIPOrPaMMHBIX CPEJICTB.

[IpaBuiibHOE BBIMONHEHUE KaXJI0ro W3 3amaHuii 1-5, 9-13, 16-21, 25-28
orieHuBaercsi 1 OamwioMm. 3afaHue CUMTAETCS BBIMOJIHEHHBIM BEPHO, €CJIIM OTBET
3amicaH B TOH GopMe, KOTOpas yKazaHa B MHCTPYKIIMU TIO BBITIOJIHCHHIO 3a[aHuS,
Y TIOJIHOCTBIO COBITAJAeT C 3TAJIOHOM OTBeTa. B oTBeTax Ha 3amanus 1, 3, 4, 11, 12,
13, 18 mopsn0K 3amucu CUMBOJIOB 3HAYCHUS HE MMEET.

[IpaBuibHOE BBIIOMHEHHE KaXA0ro W3 3axanuii 6, 7, 8, 14, 15, 22-24
olleHMBaeTcs 2 OayiamMu. 3aJlaHUe CUMTACTCSl BBITIOJHEHHBIM BEPHO, €CITH OTBET
3arucaH B TOH opme, KOTopasl yKazaHa B MHCTPYKLIMH I10 BBITIOJHEHHUIO 3aJIaHMs,
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M IIOJIHOCTHIO COBIIAJAET C ATAJOHOM OTBETA: KAXKIBI CHMBOJI B OTBETE CTOMT Ha
CBOEM MeCTe, JIMIIHHE CHMBOJIBI B OTBETE€ OTCYTCTBYIOT. BhicraBisercs 1 Gai,
ecnd Ha 1000 OJHOW TMO3WIMM OTBETA 3allMCAH HE TOT CHUMBOJ, KOTOPBIH
MIPE/ICTaBJIeH B ATANIOHE OTBeTa. Bo BCex Apyrux ciydasx BeicTaBisiercs O Gasos.
Ecnu xonruecTBo cMBOJIOB B 0TBETe OoJibIe TpeOyemoro, BeicTaBisiercs 0 6ayioB
BHE 3aBHCUMOCTH OT TOTO, OBLJIM JIM YKa3aHbl BCE HEOOXOIUMBIE CUMBOJIBL.

Pa3BépHyThie  OTBETHI  NPOBEPSIOTCA IO  KPUTEPUSAM  DKCIIEPTAMHU
IpeIMETHBIX KOMHCCHI cyOBexToB Poccuiickoit deneparmn.

3ananus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MIPEAYCMATPUBAIOT MIPOBEPKY OT
JIByX JIO0 MATH 3JIEMEHTOB OTBETA. 3aJlaHUs C Pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBIMOJTHEHBl  BBITYCKHUKAaMH  Pa3lUYHBIME  crocoOamu. Hanmume  kakaoro
TpeOyeMOro 3JIeMEHTa OTBETa OLEHHBaeTcs | OaioMm, MO3TOMYy MaKCHMaibHAs
OIICHKAa BEPHO BBIMOJHEHHOIO 3aJaHHs COCTaBiIsSeT OT 2 105 0aioB: 3a
BbINOJIHEHUE 3anaHuil 29 u 30 MOXXHO TOJMYy4YuTh TO 2 0aijia; 3a BBINOJHCHHE
samanmii 31 u 34 — mo 4 Oamna; 3a BeEIIOIHEHHE 3agaHus 32 = 5 Oamios; 3a
BBINMONTHEHUE 3aianust 33 — 3 Oamia. [IpoBepka BBITIONHEHHS 3aJaHUAN YacTH 2
OCYUIECTBJISIETCS HA OCHOBE MO3JIEMEHTHOTO aHAJIM3a OTBETa YYACTHHKA DK3aMeHa
B COOTBETCTBUU C KPUTEPUSAMH OLICHUBAHUSI BBIIOJTHEHNUS 3a/IaHMUSI.

B cootBercTBHn ¢ IlopsnkoM NpPOBEACHUS T'OCYIapCTBEHHOH HTOTOBOW
aTTecTallid 1O 00pa3oBaTeNbHBIM IMPOrpaMMaM CpeaHero oomero oOpa3oBaHuUs
(mpuka3 Munmnpocsemenust Poccun u Pocobpranzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBan MuntocToM Pocenu 15.05:2023 Ne 73314)

«81. IIpoBepka SK3aMECHANNOHHEIX Pa0OT BKIIOYACT B ceOs:

1) mpoBepky U OICHMBAHHE IPEIMETHBIMH KOMHCCHSMH OTBETOB Ha
3aganus KMM ns nposegenus EI'D ¢ pa3BépHYTHIM OTBETOM <...>, B TOM YHUCIIE
YCTHBIX ~ OTBETOB, B COOTBETCTBHM C KPHUTCPHAMH OILCHUBAHUS IO
COOTBETCTBYIOLIIEMY yueOHOMY' TpeaMeTy, pa3paboTka KOTOPBIX OpraHu3yeTcs
Pocobpraazopom’. <...>

ITo pe3ynbTaTam IEepBOi ¥ BTOPOH IMPOBEPOK 3KCHEPTHI HE3aBUCUMO JPYT OT
Jpyra BBICTAaBIAIOT MEpBHYHbIE OallTbl 3a Kaxablil oTBET Ha 3amaHus KMM mnsa
nposeneHus EI'D ¢ pa3BEpHYTHIM OTBETOM <...>.

B caygae cymecTBEeHHOTO pacXoXKAEHHS B IIEPBHYHBIX  Oajiax,
BBICTABICHHBIX ~ JIByMs  OKCIIepTaMH, Ha3HA4aeTcs  TPEThs  IIPOBEpKa.
CyllecTBeHHOE PacXOoxKIEHHE B TNEPBHUYHBIX Oa/laX OMNpelNeNIeHO B KPUTEPUsX
OLICHUBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY INpeIMeTy, pa3paboTka KOTOPBIX
opranu3zyetcs PocobpHag3opoM.

OKCHepTy, OCYNIECTBIIONIEMY TPETBIO IPOBEPKY, IPEAOCTaBISCTCS
uHopmalysd O TEpBUYHBIX OainaxX, BBICTABIEHHBIX OKCIEPTAMHU, paHee
MPOBEPSABIINMH SK3aMEHAIMOHHYIO PaboTy».

1. CylIeCTBEHHBIM  CUMTAETCSl  pacXoXJIeHHe Mexay Oailamy,
BBICTAaBIICHHBIMH TIE€PBBIM M BTOPBIM JKCIIEpTaMH, Ha 2 uiau Oonee Oamna 3a

? Yacte 14 crateu 59 MenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «OG oGpasoBamun B Poccuiickoii
Denepanyn».
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BEINONTHEHUE Jroboro w3 3amanuii 29-34. B aToM ciyyae TpeTHidl SKCHEpT
IIPOBEPSIET OTBETHI TOJIBKO Ha T€ 3aaHMsl, KOTOPhIE BHI3BAIM CTOJb CYILIECTBEHHOE
pacxoxaeHue.

2. Pacxoxaenue B pe3ynbTaTax OLEHHUBAHHS JABYMsSI DKCIIEPTaMH OTBETA
Ha OJHO W3 3ajaHuil 29-34 3akioyaeTrcs B TOM, YTO OJIMH JKCIEPT yKa3all Ha
OTCYTCTBHE OTBETa Ha 3alaHue, a JPYrol BHICTABUII 32 BHIIOJIHEHHE 3TOTO 3aaHuUs
HeHyJeBol Oamn. B aTom ciywae TpeTmii 3KcmepT MpOBEpPSET TOJIBLKO OTBETHI Ha
3amaHus (IO BCEM KPHUTEPUSM OIICHHBAaHMS JAHHOTO 3aJaHHs), KOTOpHIC OBLIH
OLICHEHBI CO CTOJb CYIICCTBCHHBIM PACXOXKICHUEM.

3. Cutyanuu, B KOTOPBIX OJHMH 3KCIEPT yKa3aJl Ha OTCYTCTBHE OTBETa
B DK3aMEHAIIMOHHOW paboTe, a BTOPOH OSKCIEPT BBICTABWI HYJEBOH Oamia 3a
BBIIIOJIHEHHE JTOTO 3aJaHWs, He SBIIOTCS CHTYalMsAIMH CYyIOIECTBEHHOTO
PacXOK/ICHUS B OLICHUBAHUH.

MakcuManbHbI TIEPBUYHBIN 0Oaiyl 3a BBINOJHEHHE HDK3aMECHAIMOHHOM
paboThI — 56.

Ha ocHOBe pe3ynbTaToOB BEITOJTHEHUS BCEX 33JaHHI PaOOThI OIPEIeIIFOTCS
MepBUYHBbIC OallIbl, KOTOPHIE 3aTeM IEpPeBOAATCS ‘B TecToBble 1o 100-0ammbHON
IKane.

11. U3menenuss B KUM EI'D 2026 rona B cpapaennn ¢ KUM 2025 ropa
Wsmenenus ctpykrypsl u conepskanus KM oTcyTcTBYIOT.

© 2026 DenepanbHas ciryx0a 1o HaI30py B chepe 00pa3oBaHus U HAYKU
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IIpunooicenue

O0600wénnblii n1an sBapuanta KUM EI'D 2026 rona
no XUMHUHN

Vcrosp3yroTes ClieIyrolye yCIOBHbIE 0003HAUYCHHS.
Ypoenu croocnocmu 3a0anuii: B — 6azoewtil; 11— nosviuennulil; B — gvicokuil.
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Yacrp 1

CoBpeMeHHass MOJelb CTPOCHUS — aToMa.
PacnpenenieHne 2JIEKTPOHOB MO SHEpreTuyec-
KuM ypoBHsM. Knaccupukanus XxumMuueckux
aneMeHToB. OCOOCHHOCTH CTPOCHHS JHEpre-
THYECKHX YpOBHEH aTroMoB (s-, p-, d-die-
MeHTOB). OCHOBHOE U BO30YXAEHHOE CO-
CTOSIHUSL aTOMOB. OIIEKTPOHHAs KOHUIY-
pars aTomMa. BaneHTHbIE 2J1eKTPOHBI

1.1

2-3

[lepnoandeckast cucTeMa XUMHUYECKHX DIIe-
meHntoB JI.VMI. MenzeneeBa. ®usnueckuit
cMmbicn [Tepuoauyeckoro 3akona .M. Menne-
neeBa. [IpuanHBI 1 3aKOHOMEPHOCTH H3MEHe-
HUSI CBOMCTB AJIEMEHTOB K MX COCIUHEHUI 110
MepuofaM ¥ TpylnaMm.  3aKOHOMEPHOCTH
B U3MEHEHWH CBOWCTB “IIPOCTHIX BEIECTB,
BOJIOPOJAHBIX COEIUHEHUH, BBICHIMX OKCUIOB
Y TUIPOKCHIIOB

2-3

GHGKTPOOTPHHBTEHBHOCTL. BanenTtHoCTb.

CTeneHb OKHCACHUS

2.1

Buapl xuMuaeckoii cBs3u (KOBaJIeHTHAs, HOH-
Has, MeTaJUIMYecKas, BOJOPOJHAs) U Mexa-
HU3MBI e€ 00pa3oBaHus. MeXMOEKyIISIPHbIC
B3auMoAeicTBUs. BermecTBa MonekyaspHOTO
U HEMOJEKYJSIPHOTO  CTpPO€HMs.  THIbl
KPHUCTAJUIMYECKUX PEMIETOK. 3aBHCHMOCTh
CBOMCTB BELIECTB OT THUIA KPHCTAJUIMIECKOI
peméTku

2.1

2-3

Kraccudukanus HEOPraHMYECKUX BELIECTB.
HomenksaTypa HEOpraHUUECKHX BEILECTB

2.1

4.1

2-3
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XVMUYECKHE CBONCTBA BaXHEUIIMX METaJl-
JIOB (HATPHM, KaJHi, Kb, MATHHUH, aJro-
MHUHHH, IIUHK, XPOM, JKeJie30, MeJlb) U HX CO-
enuHeHuit. OOwme crnocoObl  MONTyYeHHs
METaJlJIOB.

XUMHUECKHE CBOMCTBA BAKHEHIIINX HEMETAJ-
JI0B (TaJIOTeHOB, cepbl, a30Ta, pocdopa, yrie-
poJa ¥ KpEeMHUSI) ¥ UX COCIHUHEHUH (OKCHIOB,
KHCIIOPOACOIEP)KAINX KHCIOT, BOZOPOJHBIX

COCZIMHEHUH ).

Onexrponurndeckas guccounuanus. CuibHbIe
u crnabpre snexTponuTsl. Cpena BOAHBIX pac-
TBOPOB BEIIECTB: KHCIAs, HEWTpalbHas, IIe-
nounasg. CreneHp aucconManuu. Peakimn
HMOHHOTO OOMEHa.

Upnentndukanuss HEOPraHUYECKHX COEIUHEe-
Huil. KadecTBeHHbIE peaknuy Ha HEOpraHW-
YECKHE BEIIECTBA M MOHBI

22,223,
1.9

2.1, 12

In

2

5-7
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[pencraBnenue 0 KIaCCHU(UKALMK OpraHu-
YecKHX BellecTB. HoMeHKiaTypa opraHmdec-
KHX COCMHEHMH (CHCTeMaTHdecKas) U TPHBH-
aJIbHbIC HA3BaHUsI BAXKHCHIIINX MpeCTaBUTEICH
KJIACCOB OPTaHUYECKHX BELIECTB

3.3

4.2

b

2-3

11

OCHOBHBIE TIOJIO)KEHUSI TEOPHU XUMHUUYECKOTO
CTPOEHUSA OpraHMYECKUX COeTMHEHUH
A.M. BytiepoBa. YriepoaHblii ckener opra-
HHYECKOH MoieKyibsl. KpaTHocTe xmmmdec-
KO CBSI3H. G- U TT-CBSI3HL. Sp°-, sp’-, sp-TUGPH-
nu3anuu  opOuWTaleld  aTOMOB  yriepoja.
3aBHCUMOCTD CBOWCTB BEIIECTB OT XHMH-
YEeCKOro CTpOeHuss Mojekyn. ['omornoru.
T'omonoruueckuii pan. M3omepus u n30Mepsl.
ITonstne o  (QYHKIMOHAIBHOH  Trpymme.
OpueHTannoHHbIe 3P (EKTHI 3aMecTHTENEH

3.1,32

8.1

XUMHUYECKHE CBOWCTBA BAXKHEUIIMX METas-
JIOB (HATPHH, KW, KaIbIHH, MATHUH, aJfo-
MUHHH, IHHK, XpOM, JK€JIe30; MEIb) M HX
coequHeHni. OOmue crnocoOkl MOIydeHust
METaJIJIOB.

XUMUYECKUE CBOMCTBA BAXKHEHUIITUX HEMETa-
110B (TaJIOTeHOB, Cephl, a30Ta, pocdopa, yrie-
poa ¥ KpeMHUST) B MX COCOMHEHNH (OKCHIOB,
KHCJIOPOACOIEPIKAIUX KHCIOT, BOAOPOJHBIX
COCIMHCHUI)

22,23

3.1,
32,12

5-7

12

XUMHAYECKHE CBOWCTBA YTJIEBOJOPOIOB: all-
KaHOB, [UKJIOATKAHOB, aJTKCHOB, alKaHCHOB,
AJIKUHOB, apPEHOB.

Xumuyeckde CBOMCTBa KHUCIOPOJICOAEPIKA-
[IMX COCAWHEHHMIl: CIUPTOB, (eHONa, aabe-
THJIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, CIIOXK-
HBIX 9()HPOB, KHUPOB, YIIIEBOIOB

3.5-3.15

82,9

2-3

XUMHYECKHE CBOMCTBA BAXKHEUIIUX MeETaj-
JI0B (HATpHH, Kaaui, KajablUi, MarHUH, aJro-
MHHHUHA, IHUHK, XpOM, JXEJIe30, MeIb) M HX
coequHennit. OOmue crnoco0bl MOTyYSHUs
METaJIOB.

XVMUYECKHE CBOMCTBA BXKHEUIINX HEMETAJI-
0B (raJloreHoB, cepwl, asora, ¢ocdopa,
yrJieposia U KPEMHUsI) M UX COCJUHEHHH (OK-
CHJIOB, KHCIIOPOACOACPIKAIINX KHCIOT, BOJO-
POIHBIX COCIMHEHUH)

22,23

31,
32,12

5-7

T'eneTnueckast CBsI3b HEOPraHWYECKuX BE-
1IECTB, MpUHaJICKAITUX K PpasInYHbIM
KjjaccaM

2.4

7.1,
7.2,
7.3

13

XUMHAYeCKHe CBOWCTBAa XHPOB. MBUTA Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT
XuMmuyeckue CBOicTBa ritoko3bl. Jlucaxapu-
JIBI: caxapo3a, MajbTo3a: BoccraHaBimBalo-
1IMe ¥ HEBOCCTaHABJIMBAIOLINE AUCAXAPHUIIBI.
Tunponms: agucaxapumoB. [lommcaxapuusi:
Kpaxmal, TJHKOreH. XHMHUYeCKHe CBOWCTBa
KpaxMmajia 1 LeJITI0N03bI.

XapakTepHble XHMUYECKHE CBOHCTBA aMUHOB.
AMMHOKHUCIIOTHI U OCNKH. AMHHOKHCIOTBI
Kak aM(pOTepHbIC OPraHUYECKHE COCMHEHUS.
OCHOBHBIE =~ aMHHOKHCIIOTBI,  00pasyomue
6enkn. Baxneifmue cnocoObl  TMOMydeHUs
aMHUHOB M aMHHOKHUCIIOT. XUMHUYECKUE CBOM-
cTBa OENKOB: THAPOJIH3, AEHATypauus, Ka-
4eCTBEHHbIE (IIBETHBIC) peaKilMu Ha OenKu

3.14-3.17

82,9
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XUMHYeCKHe CBOHCTBA YIJIEBOJOPOAOB: al-
KaHOB, IIMKJIOAJKAHOB, aJIKEHOB, aJIKa/JHCHOB,
AIIKAHOB, aPEHOB.

Peaxnuu 3aMelneHys rajloreHa Ha FHIPOKCO-
rpynmy. JeficTBUE Ha TaJOr€HIIPOU3BOAHBIC
BOJHOTO U CIHPTOBOTO pacTBOpa IMIENOYH.
B3aumopeiicTBue QuUragoreHaIKaHOB C Mar-
HHEM M IUHKOM. Mcrons3oBaHHE TranoreH-
MIPOU3BOAHBIX YIIEBOAOPOAOB MPH CHUHTE3E
OpPraHN4€CKUX BCIIECCTB.
CB0OOIHOpaIUKAIBHBIA ¥ HOHHBIH MEXaHU3-
MbI peakiuu. [ToHsTHE 0 HyKIIeO(DHIIE U K-
tpoduie. [TpaBuno MapkosHukoBa. [IpaBuio
3aiineBa

3.4-3.9

82,9

I

2

5-7
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24

Wnentndukanus HEOPraHUYECKHX COCIAMHE-
Huil. KayecTBeHHbIE peaklMH HAa HEOpraHu-
YeCKHUe BEIECTBA H MOHBI.

Wnentndukauus opraHMueckix COeIHHEHHUIT.
Pemenne SKCIepUMEHTalbHBIX 3a7ad  Ha
pacno3HaBaHUE BEIECTB

2.5,3.19

11, 13

I

2

5-7

15

XapakTepHble XHMHUYECKHE CBOIicTBa mpe-
JIENBHBIX OJHOATOMHBIX M MHOT'OATOMHBIX
crmpToB, (heHOTA, aTbAETUA0B, KapOOHOBBIX
KHUCJIOT, CIOXHBIX 3(GupoB. Baxueiimue cro-
COOBI  MOIyYEHMS  KHCIIOPOJACOJEPKAIIuX
OpraHUYEeCKUX COCTUHEHHH

3.10-3.15

82,9

16

'eneTndeckas CBsI3b MEXAy KIaccaMu opra-
HUYECKHUX COCAUHECHMI

3.20

8.2

17

Xumnueckast peakuus. Knaccupukanms xu-
MMYECKHX PEaKlui B HEOPraHHYecKoi u op-
FaHUYECKOH  XMMHUHM. . 3aKOH. . COXpaHEHHs
MAacchl BEIIECTB

43

18

CKOpOCTb pEaKliiy, ¢€ 3aBHCHMOCTb OT pa3-
JIMYHBIX (PaKTOPOB

19

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
IToBegcHNE BEHIECTB B cpefax C pasHbIM
3HadeHneM pH. Metozib! 3eKTpoHHOTO Oananca

7.1

20

ONEKTPOIIH3 PacIIaBOB U PACTBOPOB CONEH

7.2

21

T'unponus coneit. onHOE mpou3BeneHue Bo-
161, Bogopoausrii mokasareins (pH) pactBopa

7.3

25

Xumusi B IOBCeNHEBHOW u3HU. IIpaBuma
Oe3onacHOil paboOThl C €IKUMHM, TOPIOYUMHU
U TOKCHYHBIMH  BEIIECTBAMH, CPEACTBAMHU
OBITOBOM XMMHH. XUMHUS U 310POBbE. XUMHUS
B MeAMIHE. XUMHS U CEIbCKOE XO3SHCTBO.
XuMus B IPOMBILUIEHHOCTH. XUMMSI U DHEP-
TeTUKA: MPHPOJHBIA M MOMYTHBINH He(TAHOI
rasbl, UX COCTaB M Hcnonb3oBaHue. CocraB
HedTH U e€ mepepaboTka (IPUPOIHBIC UCTOY-
HUKH YTJIEBOIOPOJIOB).

Xumus 1 3Konorus. XUMHYECKOe 3arpsi3HeHe
OKpY’)KafoIlel cpemsl M €ro  IMOCIEeCTBHSL.
OxpaHa rtuapocdepsl, MO4YBBI, aTMOCGhEpHI,
hy1opsI U (hayHbI OT XUMUYECKOTO 3arPI3HEHUS.
IIpobiema OTXONOB M IOOOYHBIX HPOIYKTOB.
AJbTepHATHUBHBIC UCTOYHUKH 3Heprun. Oomme
TIPEZICTABICHN O TPOMBIIUIEHHBIX CIOCO0ax
TIOJTyYeHNs] XUMHYECKHX BEIECTB (Ha MprMepe
NIPOU3BOJCTBA AMMHUAKa, CEPHOM KUCIIOTBHI).
UépHas u uBetHast Metamtyprus. CTeKiIo u cu-
JIMKaTHas MPOMBIIUICHHOCTE. [IpoMblniieHHas
opranndeckast xumust. CpIpbE Ul opraHudec-
KO poMbIiIeHHOCTH. CTpOEHHE B CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTH CBOMCTB ITOJUMEPOB
OT. cTpoeHust Moisiekysl. OCHOBHbIE CIIOCOOBI
MOJTyYeHHs] BBICOKOMOJIEKYJISIPHBIX COEAUHE-
HMI: peaKlU{ MOJMMEPU3aLUK U IOJINKOH-
neHcauuy. Kiaccnguxarmst BOJIOKOH

3.18,
4.1-44

1.4

1.5

2.2,
14,15

2-3

22

OOpaTumble peaknuu. XUMHYECKOE PAaBHO-
Becue. DakTOphI, BIMSIONIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [punmun Jle Hla-
Telbe

26

Pacyersl MaccoBol 10/ U MOJSIPHOW KOH-
LICHTPAIMH BELIECTBA B paCTBOPE

1.11,5.7

10.1

34

23

OOpatumble ¥ HeoOpaTUMble XUMHUYECKHE
peakiuu. Xumudeckoe paBHoBecue. Pacuérer
KOJIMYECTBA BEIECTBA, MACChl BEIIECTBA MU
00béMa ra3oB MO W3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce MIU OOBEMY ONHOrO H3
Y4YacTBYIOIIMX B PEaKIUH BEIIECCTB

1.8,5.1,
5.7

1.3,
10.2

27

Pacuérsl TemnoBoro sddekra (mo Tepmo-
XHUMHYECKHM ypaBHEHHsM). Pacuérel 00bEM-
HBIX OTHOIICHHUI Ta30B INPH XUMHYECKUX
peaKIusax

52,53

10.3

34

© 2026 DenepanbHas ciryx0a 1o HaI30py B chepe 00pa3oBaHus U HAYKU

28

Pacuérer maccel (00BEMa, KOIHYECTBA Be-
LIeCTBa) MIPOIYKTOB PEaKIMU, €CIH OJHO U3
BEIIECTB JIaHO B HM30BITKE (MMEET NPUMECH);
pacyéTel MaccoBOW MM OOBEMHON JONU BBHI-
X0Jla HPOAYKTa PEaKUUH OT TEOPETHYECKH
BO3MO>KHOTO

54,55

10.2,
10.4

34
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Yactb 2

29

OKHUCIUTEIFHO-BOCCTAHOBUTENIBHEIE  peak-
un. [ToBeneHne BemeCTB B Cpelax ¢ Pa3HbIM
3HaueHneM pH. Mertonsl anekTpoHHoro 0Oa-
JlaHCca

1.12

7.1,
8.2,12

10-15

30

DuexTponurudeckast auccoruarus. CUibHbIE
u ciabeie nekTponutel. Cpeaa BOAHBIX pac-
TBOPOB BCLIECTB: KUCIasi, HEUTpabHasi, IIe-
nounass. CreneHp aucconManuu. Peakuuu
HMOHHOTO 0OMeHa

72,
82,12

10-15

31

T'enetnueckast cBs3b HEOPraHn4eCcKux BeE-
1IEeCTB, TIpUHAMJICIKALIUX K  Ppa3siIuvHbIM
KjaccaM

22-2.4

7.1-
7.3,
8.2,13

10-15

32

T'eneTnueckasi cBsI3b MEXAY KilaccaMu opra-
HUYECKHUX COCTUMHEHUI

3.20

7.1,
8.2,13

10-15

33

Pacuérbl Macchl BellecTBa WM 00bEMa Ta30B
10 U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
Wi 00bEMY OZHOTO M3 YYacTBYIOLIHX B pe-
akuuu BeulectB. HaxoxxeHue MoJIeKyJIIpHON
(opmyIBI OpraHUYECKOro BEIIECTBa IO €ro
IUJIOTHOCTH W MAacCOBBIM JIOJIIM  DJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB, WM I10 MPOAYKTaM
CrOpaHMsl; YCTaHOBJIEHHE CTPYKTYpHOH (op-
MyJIBl OpPraHHYecKOro BelecTBa Ha OCHOBE
€ro XMMHYECKHX ~ CBOMCTB HJIM CII0COOOB
IOy YEHHS

5.1,5.38

10.5,

12-18

34

Pacuérer maccer (00BEMa, KOIHMYECTBA Be-
[IeCTBA) MPOIYKTOB PEAKIMU, CIH OJHO U3
BEILECTB. JaHO B U30BITKE (MMEET IPHMECH).
Pacu€rer maccel (00BEMa, KOIMYECTBAa Be-
LIECTBA). MIPOAYKTA PEAKLUH, €CIH OIHO W3
BEIL[ECTB JAHO B BUJE PacTBOpa C OIpene-
JIEHHOM. MaccoBOM J10yiell  pacTBOPEHHOTO
BEIIIECTBA.

PacuéTsl ¢ ucnonb30BaHUEM IOHATUH «Mac-
coBas JIONIS», «MOJSpHAas KOHIEHTpPAIus»,
«PacTBOPHMOCTHY»

5.4,5.6,

10.4,
14

20-25

Bcero 3aganuii — 34; u3 HUX
10 TUIY 33JJaHUI: C KPATKUM OTBETOM — 28, C pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHro cioxxHoctu: b —18; I1—10; B — 6.

MakcuManbHbI# IepBUYHBIN 6asut 3a paboTy — 56.
Ob6uiee Bpems BbinoiHeHHs paboThl — 3 yaca 30 MmunyT (210 MuUHYT).
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