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METOJUYECKUN AHAJIU3 PE3YJIbTATOB BbBIITIOJIHEHUSI 3AJIAHUM KUM
N PEKOMEHJIAIUUA JIAA PETUOHAJIBHOU CUCTEMbI OBPA3OBAHUA

Pa3zgea 1. CraTucTuueckuii aHaJIu3 BoINnoJHenud 3aganuiit KUM

1.1. OcHOBHBIE CTATHCTHYECKHUE XaPAKTEPUCTHKH BbINoJHeHus 3aganuii KUM B 2026 roay

JIns aHanM3a OCHOBHBIX CTAaTUCTHYECKUX XapaKTEPUCTHK 3aJaHUN MCIOJIB3yeTcs 00001eHHbIN Tiad Bapuanta KM o
MPEIMETY C YKa3aHUEM CPEAHUX IO PETHOHY MPOLIEHTOB BBIMOJIHEHHUS 3aJaHUN KaKA0W JTUHUH. OCHOBHBIE CTATUCTUYECKUE
XapaKTEPUCTUKN BBITIOJHEHUS 3aJaHW B IIEJIOM TpeACTaBlieHbl B Tabmuie 2-13. Mcmons3yroTcs CAeAyIOIMe YCIOBHBIE
0003HaUYeHUs. YPOBHU CJIOXKHOCTH 3adaHui: b — 0a3oBbiii; Il — noBwimieHHbIM; B — BbicOkuil. VMCTOUYHHMK TONTy4YeHUS
uHpopManuu — cnenu@ukanus KOHTPOJBHBIX M3MEPUTENBHBIX MaTepuaioB Juisi mpoBefeHus B 2026 Toay €AuMHOTO
rocyJIapCTBEHHOTO dK3aMeHa 1o XxuMuu. MudopMmaius o pe3yiabTaTax olleHUBaHUS BBITIOJHECHHS 3a1aHUH, B TOM YHCJIE B pa3pese
JAHHBIX O MMOJYYESHUH TOTO MJIM MHOTO Oaljia 1o KPUTEPUIO OIICHUBAHMS BBITTOTHEHHU Kaxaoro 3aganus KM npejacraBieHa B
Tabnuie 2-14.



Tabauya 2-1

IIpoueHT BeInonaHeHus 3a1anus B MpkyTckon
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CoBpeMeHHass MOJENb CTPOCHHUS aToma. PacmpeneneHue 3JIEKTPOHOB 10
JHEpreTHYeCKUM  ypoBHsAM. Kiaccudukamuss XUMHUYECKHMX — DJIEMEHTOB.
1 OCOOEHHOCTH CTPOCHHUSI DSHEPreTHYECKUX ypoBHeW aromoB (s-, p-, d-| b 67,6 42.8 66,4 78,2 94,3
aneMeHTOB). OCHOBHOE M BO30YXJIEHHOE COCTOSIHHSI aTOMOB. DJICKTPOHHAs
KoHpuryparms aroma. BaleHTHbIC 2JIEKTPOHBI

Ilepuonuueckas cucrema xumuueckux siaemeHtoB J[.M. MeHnneneesa.
®usnyeckuit cMbica [lepuoanueckoro 3akona .M. Menneneesa. [IpuunHbl u
2 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB DJJEMEHTOB M HUX coequHeHud mno| b 69,3 42,2 68,4 82,6 93,9
meprojiaM W rpymnmnamM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB TIPOCTBIX
BEIIECTB, BOJOPOIHBIX COSTUHEHHH, BHICIIIUX OKCHJIOB M THAPOKCHIIOB

3 DIEeKTpOoOTpULATENbHOCTh. BaneHTHOCTh. CTENEeHb OKUCIEHUS b 64,5 27,3 62,2 86,1 96,7
Bunbl xumuueckoi cBsi3u (KOBaJeHTHAsI, MOHHAsS, METaJNInYecKasi, BOJOPOIHAs )
U MeXaHm3Mbl €€ o00pa3zoBaHUsA. MeEXMOJICKYJISIpHBIE B3aMMOJICHCTBUS.
4 BemectBa  MoOnekydaspHOrO M HEMOJEKYJsIpHOro  crpoeHus. Tumbsl| b 46,2 9,4 34,5 74,0 96,2
KPUCTAUTMYCCKUX PEMETOK. 3aBUCHUMOCTh CBOWCTB BEMIECTB OT THIA
KPUCTAIUIMYECKOUN PEIIETKH

Krnaccudukanus HeopraHUYeCKHX BemecTB. HoMeHKIaTypa HEOpraHHYECKUX
BEIIIECTB

b 61,3 10,3 61,8 89,1 97,6

N
! Beruncastercs mo gpopmyine p = p— 100%, rre N — cymMmMa IepBUYHBIX 0AJUIOB, IIOTyYE€HHBIX BCEMH YIaCTHUKAMU IPYTIITEI 32 BBIIOTHEHHUE 3a4aHNUs, N — KOITMYECTBO YYACTHHKOB

B TpyIIIe, M — MaKCHUMaJIbHBIN TIEPBUYHBINA OaJlT 32 3a/1aHUE.
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XHWMHYECKUE CBOMCTBA BaXKHEHITMX META/UIOB (HATPUH, KalWK, KaJbIIHMH,
MarHui, aJllOMUHUN, IIUHK, XpOM, Kelie30, MeIb) U uX coeauHeHui. OOmme
CHocOObl  MOJY4YEeHHS METauioB. XHUMHYECKHE CBOMCTBAa Ba)KHEUIINX
HEMETAJIOB (TaJIoTeHOB, Cepbl, a30Ta, gocdopa, yriepona U KpeMHHS) U UX
COCIMHEHHUI OKCHJOB, KHCIOPOACOACPKAIIUX  KHCIOT, BOJOPOMHBIX
6 A 4 (oxennos, pPoACOACP At > BOXOPOA m | 670 323 653 | 861 | 976
COCIMHEHMI). OJekTponuTuueckass mucconuamnus. CuibHble U cladbie
37eKTpoauThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KHUCas, HEHUTpaibHasd,
meounas.  CremeHsr — gucconuanuu.  Peaknuyd — HMOHHOro  oOMeHa.
WNnentudukanus HeopraHndeckux coenvHeHuil. KauecTBeHHBIE peakiuu Ha
HEOPraHUYeCKHe BEIIECTBA U HOH
XUMUYECKHE CBONCTBA BAKHEHIIMX METAJUIOB (HATpHUl, Kalmuil, KaibIuil,
MarHui, aJllOMUHUN, IIUHK, XpOM, JKelie30, MeJb) U uX coenuHeHuii. OOmme
CIIOCOOBI  TOJIYYEHHS METaIOB. XHUMHUYECKHE CBOMCTBAa BaKHCHIINX
7 y 11 40,0 4,6 25,5 69,5 93,9
HEMEeTaJUIOB (TaJIOTEHOB, Cephl, a3oTa, dochopa, yriepona U KpeMHUs) U UX
COeUHEHUN  (OKCUAOB, KHUCJIOPOJCONEPKAIINX  KHUCIOT, BOJOPOAHBIX
COEJTMHEHMI)
XUMUYECKHE CBOMCTBAa BaKHEHIIMX METAJUIOB (HATpHUl, Kaiuuil, KajabIuii,
Mar"uii, aTlOMUHHMA, [IUHK, XPOM, >Kele30, Mellb) U UX coenuHeHuit. OOriue
CIIOCOOBI  TOJYYEHHS METAUIOB. XHMHYECKHE CBOMCTBA Ba)KHEHIIHX
8 y 11 52,9 16,6 48,5 70,7 96,5

HEMeTaIJIOB (TaJoreHoB, cepbl, a3oTa, gocdopa, yriepona U KpeMHHUS) U UX
COCIMHEHWH  (OKCHIOB, KHCJIOPOJCOACPKAIIUX  KHUCIOT,  BOJOPOIHBIX
COEJIMHEHUIN)
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I'enernueckast ¢BsI3b HEOPraHUUECKUX BEIECTB, IPUHALICIKAINX K PA3IHUYHBIM
9 p HHICCTE, HPHHAVICKAIIHX K P m | 499| 214 3B1 | 767 | 976
KJjlaccaMm
[IpencraBnenne o kiaccupuKalUd OpPraHUYECKUX BellecTB. HomeHkmatypa
10 OpraHUYECKUX COCIMHEHUM (CHCTeMaThyecKas) U TpUBUAIbHbIE Ha3BaHus| b 53,1 11,7 42,7 87,3 96,2
BOKHEUIIIMX MPEJICTABUTEIICH KJIACCOB OPraHWYECKHX BEIIECTB
OCHOBHBIEC TIOJIO)KCHHUSI TEOPUHM XHUMHUYECKOTO CTPOCHHS OpPraHUYECKUX
coenunenniit A.M. byTiiepoBa. YriepoaHslil CKeJleT OpraHu4eCKOl MOJIEKYIIbI.
KpatHoCcTh XMMHYECKOUW CBSA3H. G- U T-CBA3H. Sp3-, SP2-, SP-ruOpuaN3aniuu
11 opOuTaneit aTOMOB yTiepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYeckoro| b 47,0 10,6 35,0 77,0 94,3
cTpoeHust MoJiekyn. ['omonoru. 'omonorudeckuii psa. M3omepus U1 ©30MepHI.
[lonsitTne o  ¢QyHkunoHampHOM  rpymme. OpueHTaUMOHHbIE  APPEKThI
3aMeCTHTEIeH
XUMUYECKUE CBOWCTBA YIJIEBOJOPOJIOB: AJIKAHOB, ITUKIOATKAHOB, AJTKEHOB,
aJKaguEeHOB, aJIKNHOB, apEHOB. XMMUUECKHE CBOMCTBA KHUCIOPOACOAEP KAIINX
12 JIMCHOB, - ap POACOAEPIAIIIX ] 71 g 1,2 24,3 73,8 96,2
COCIMHEHHI: CIUPTOB, (hEHONA, AIbJAECTUIOB, KETOHOB, KapOOHOBBIX KHCIOT,
CJIOKHBIX 2(DUPOB
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XHWMHYECKHE CBOMCTBA KUPOB. MblTa KaK COJM BBICIINX KapOOHOBBIX KHUCIIOT
XUMUYECKME CBOMCTBA TJIIOKO3bL. Jlucaxapuipl: caxapo3a, MallbTO3a.
BoccranapnuBaronue M HEBOCCTaHABIMBAIOIIME JWcCaxXapuibl. [ Uaponus
nucaxapuzioB. Ilonucaxapuapl: Kpaxmall, TJIMKOT€H. XUMHYECKHE CBOMCTBA
13 KpaxMajga | IeJUII0J03bl. XapaKTepHble XMMHYECKHE CBOHCTBa aMHHOB.| b 41,3 9,7 32,0 60,2 90,1
AMUHOKHUCIIOTBI U O€NKU. AMHHOKHCIOTHI Kak amM(pOTEepHBbIC OpraHUYCCKHEC
coequHeHus. OCHOBHBIE aMUHOKHUCIOTHI, oOpasyromue Oenku. Baxueiimue
CHIOCOOBI MOTYYCHHS] aMUHOB U aMHUHOKHCIIOT. XHUMHYECKHE CBOMCTBA OCIIKOB:
THAPOIIN3, ACHATYpallks, KaYeCTBEHHBIE (IIBETHBIEC) PEaKINH Ha OCJIKH
XUMUYECKUE CBOHCTBA YTJIEBOJOPOJIOB: aJKAaHOB, ITUKIOAIKAHOB, AJTKCHOB,
aNKaJIMeHOB, QJIKWHOB, apeHoB. Peakiuu 3aMmeleHUs TaloreHa Ha
rugpokcorpymnmy. J[eficTBue Ha TaJOreHITPON3BOIHBIC BOJHOTO M CITUPTOBOTO
acTBopa MEnoun. B3auMoaeicTBie TUraaoreHaJKaHOB ¢ MATHUEM U IIHHKOM.
14 |PacTRopa Il 8 A H Im | 345 2,6 159 | 655 | 929
Hcnonb30BaHWe  TaJOTCHIPOW3BOMHBIX  YIVIEBOJAOPOJOB  TIPH  CHHTE3E
oprannyeckux BemecTB. CBOOOTHOpPAIMKATBHBIA W HMOHHBIA MEXaHU3MBI
peakuuu. [Tonstue o Hykneodune u snexrpoduie. [IpaBuino MapkoBHUKOBA.
IIpaBuiio 3aiinieBa
XapakTepHble XHMUYECKHE CBOWCTBA TPEICIBbHBIX  OJHOATOMHBIX U
MHOT'0AaTOMHBIX CIIUPTOB, (heHOIIA, ATbIETHI0B, KAPOOHOBBIX KHUCIIOT, CIOKHBIX
15 1PTOB, ¢ » AILIICTHIIOB, Kap ’ m | 375 3,5 161 | 757 | 96,2
a¢upoB.  Baxuelmme  crnocoObl  MONyYeHHUS  KHCIOPOACOAEPIKAIINX
OPraHNYeCKUX COCTMHEHUHN
16 |[eHeTHueckas CBA3b MEKIY KJIACCAMH OPTaHUYECKUX COCITUHEHUI I1 42,5 7,6 26,5 75,5 94,8
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Xumuueckas eakiuda. Krnaccudukauums  XUMHAYECKUX eaKknuii B
17 P accupuxar peaKil b | 620| 199 60,5 84,7 97,6
HEOPTraHUYECKOM W OPraHMYECKOW XMMHUHU. 3aKOH COXPAHCHHS MAcChl BEIICCTB
18 CKoOpoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3lInIHBIX (DAKTOPOB b 59,0 28,5 57,9 73,5 88,7
OKUCIIUTEIIBHO-BOCCTAHOBUTENbHBIE PeakluU. [loBeeHNE BEIIECTB B Cpeaax C
19 peaKil 5 B pea B | 726| 232 79,0 93,8 98,6
pa3zHbIM 3HaUeHreM pH. MeTobl 2JIeKTpOHHOT0 OaiaHnca
20 DNEKTPOIN3 PACIIIABOB M PACTBOPOB COJICH b 73,5 16,7 83,0 96,5 99,1
T'unpomms coxeii. MoHHOE nmpousBeenue Boabl. Bogopoanbiil nokaszarens (pH
I s pom3BeL Awt. Bozopon ol 5 | 68| 153 711 | 909 | 986
pacTBop
OOparuMble peakmMu. XuUMH4Yeckoe paBHOBecue. MDaKTOPBI, BIMSIOIMME HA
22 P peaxil P P, m m | 529 139 48,1 74,8 95,1
COCTOsIHME XUMHUYeCcKoro pasHoBecus. [ Ipunuun Jle [latens
OOpatuMbie 1 HEOOpATHMbIC XUMUYECKUE PEAKIIMU. XUMHUYECKOEe paBHOBECHE.
Pacuérel xommdyecTBa BeENIECTBA, MAacChl BeElIecTBa MWIH 00BEMA ra3oB IO
23 m ’ m - b 78,0 32,7 85,0 96,9 99,3
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIM O0bEMY OJHOTO U3
YYaCTBYIONIMX B PEAKIIUH BEHIECT
WneHTudukanus HEOPraHUYEeCKUX COCTUHEHUH. KauecTBeHHBbIC peakiuu Ha
24 HEOpraHWYECKHe BemecTBa W HOHBL Maentudukamms opraamdeckux | I1 443 7.8 31,7 73,9 93,9

coenuHeHui. Penienue OKCIICPUMCHTAJILHBIX 3a/1a4 Ha paCllIO3HABAHHC BCIICCTB




IIpoueHT BeInoaHEeHUs 3a1aHus B MpkyTckon

< o6actu! B IpyIIax y4aCTHUKOB dK3aMeHa C
5 pa3HBIMH YPOBHSIMHU TOJITOTOBKU
S
T
< Q o T
Howmep § 3 S N ~ N ©
= 4 \o E E = O o ~ o [
3aJaHus [TpoBepsiembIe 37IEMEHTHI COJIEPIKaHMS / YMEHHS 3 g ° SR °S x| ©X Qo
. J 4 o Q - = -
B KUM =8 E|E85%|5E4| 8¢ |E= o
5 = > g 5| B 57 o = 2 o o>
=) = &g =2 B » = g o
= ) -5 58| &5 B o = X
(=] o, n o jas] O ~ < O >, o0 M —
) 5) = m o o IS
o = = ~ =
e b= m o
XuMHS B TIOBCETHEBHOM ku3HM. [IpaBmna Oe3omacHOW pabOTBI C €AKUMH,
TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMH, CPEJICTBAMHU OBITOBON XMMHH. XUMHS
A 310pOBbE. XUMHUSI B MEIUIIMHE. XHUMHUS U CEIbCKOE XO35MCTBO. XHUMHS B
MPOMBIIICHHOCTH. XUMUS U SHEPTeTHKA: TPUPOJHBIA M NOMYTHBIA He(TIHON
raspl, UX coctaB W wucnojb3oBanue. CocraB Heptm u e€ mnepepaboTka
(TpUpOIHBIE MCTOYHUKH YTIIEBOAOPOJOB). XHUMHUS M JKOJOTHS. XUMHUYECKOE
3arpsi3HEHUE OKPYXArolIe cpeabl U ero nociuenacTsus. Oxpana ruapocdepsl,
MOYBBI, aTMOC(epbl, (GIopsl U (ayHbl OT XUMUYECKOTo 3arpsizHeHus. [Ipodiema
25 OTXOJIOB U TOOOYHBIX MPOIYKTOB. AIBTEPHATUBHBIE HCTOYHHKU HHEpPruu.| b 36,7 7,9 26,6 56,3 82,1
OOmmue mpeCcTaBlIeHUs O TPOMBIIIJICHHBIX CITOCO0aX MOMYyYEHUS XUMHUYCCKUX
BelIeCTB (HA MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEPHON KUCIOTHI). U€pHas u
nBerHas  Merauryprus. CTEKIO ©  CWIMKATHAas  MPOMBIIIICHHOCTb.
[Ipombimnennass  opranudeckas xumusa. CeIpb€ i OpraHUYEcKOi
MPOMBIIIICHHOCTH. CTpOCHUE U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB
MOJIUMEPOB  OT CTpOeHUs MoneKyd. OCHOBHBIE CHOCOOBI MOJTYYEHHS
BBICOKOMOJICKYJISIPHBIX COEIMHEHMIA: peaxknuu MOJTUMEPH3AITIH "
nosiMkoHaeHcanuu. Knaccudukaius BOJIOKOH
26 PacueTsl MaccoBoOii 101U ¥ MOJISIPHOM KOHLIEHTPAIMU BEIIECTBA B PACTBOPE b 62,4 19,9 59,4 89,4 96,7
27  |Pacuérsl TeroBoro d¢dekra (1o TePMOXUMUIECKAM YPABHEHHUSM ). b 65,5 14,1 67,8 92,6 97,6
Pacuérer maccel (00BEMa, KOJMMYECTBA BEIIESCTBA) MPOAYKTOB PEAKITUH, €CITU
28 OJIHO M3 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH); pacu€Thl MaccoBoil wiu| b 37,5 0,9 21,7 67,6 96,7

00BEMHOM JI0JIM BBIXOJIA TPOYKTA PEAKIIUU OT TEOPETHIECKH BO3ZMOYKHOTO
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OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE Peakluy. [loBeeHNe BEMIECTB B Cpeaax C
29 peaKit 5 B pea B | 40,7 0,3 24,2 76,8 98,4
pa3zHbIM 3HaUeHreM pH. MeTobl 2JIeKTpOHHOT0 OaiaHnca
DnexkTponuTHyeckas aucconuanus. CunbHbe U cla0ble d1eKTponuThl. Cpena
30 BOJHBIX PAcCTBOPOB BEIIECTB: KHCJas, HeWTpanbHas, uienodyHas. Crenenn| B 41,1 0,9 28,0 74,6 92,2
nucconyanuu. Peakuuy HoHHOTO 0OMEHa
I'eneTnyeckas cBA3b HEOPraHUUYECKUX BEIECTB, IPUHAIIEKAIMX K PA3IIUNYHBIM
31 p HICCTB, HPHHALTORATIIX K P 29,2 0,4 12,4 51,1 91,6
KJaccam
32 I'eHeTnyeckas CBSA3b MEKIY KIIACCAMH OPTaHUIECKUX COCTMHECHUH 31,9 0,2 9,8 65,3 96,4
Pacuétel Macchl BeliecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIICCTB.
Haxoxxnenne MoJekyaapHOH (GopMyabl OpPraHUYECKOro BeEIIeCTBa II0 €ro
33 . YJAPHOH  OpMyIIBL Op B | 166| 00 25 | 228 | 766
IJIOTHOCTH M MAacCOBBLIM JIOJSM DJIEMEHTOB, BXOIAIIUX B €r0 COCTaB, HIIH II0
MPOAYKTaM CrOpaHusl; YCTaHOBICHHE CTPYKTYPHOH (OPMYJIbI OPraHHYECKOTO
BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJTYUYCHHS
Pacuéter Macchl (00BEMa, KOMMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUH, €CIIH
OJTHO M3 BEIIECTB JIAHO B M30BITKE (MMeeT npumecH). Pacuérer Mmacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MMPOIYKTA PEAKIIUN, ECIIM OJHO M3 BELIECTB JAHO B BUJIE
34 ) IPOILYKTA PEaKIUH, : IIECTS /1 g | 771 00 11 50 | 430

pacTBOpa ¢ ONpPEIETEHHON MAaCCOBOM 10JIEN pacTBOPEHHOTO BeleCTBA. Pacuérhl
C HCIIOJBb30BAHMEM MOHATUH «MaccoBas JOJSA», «MOJSpPHAs KOHIEHTPALM,
«PaCTBOPUMOCTB)»




Tabauya 2-2

Howmep

[TporeHT y4yacTHUKOB 3K3aMeHa B VIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MTEPBUYHBIN

KommuecTso 0aJu1 3a BBINTOJIHEHUS 33JJaHKs B IPYIINAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH MOJTOTOBKH
3anaHms / KpuTep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OUCTIMBATIA B IIEPBUYHBIX 0alIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

X 0,6 0,6 0,0 0,0

1. 0 56,6 33,0 21,8 5,7
1 42,8 66,4 78,2 94,3

X 0,0 0,0 0,0 0,0

2. 0 57,8 31,6 17,4 6,1
1 42,2 68,4 82,6 93,9

X 0,6 0,3 0,0 0,0

3. 0 72,1 37,5 13,9 3,3
1 27,3 62,2 86,1 96,7

X 1,2 0,3 0,0 0,0

4, 0 89,4 65,2 26,0 3,8
1 9,4 34,5 74,0 96,2

X 0,0 0,3 0,0 0,0

5. 0 89,7 37,9 10,9 2,4
1 10,3 61,8 89,1 97,6

X 15 0,8 0,3 0,0

5 0 449 13,9 3,2 0,0
' 1 42,8 39,9 20,7 4,7
2 10,9 45,4 75,8 95,3

X 4,4 1,4 0,9 0,0

7 0 88,0 59,0 12,1 0,9
' 1 6,2 28,2 35,1 10,4
2 1,5 11,5 51,9 88,7

X 0,9 0,3 0,0 0,0

8. 0 73,3 33,0 12,4 0,0
1 18,5 36,5 33,9 7,1
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

2 7,3 30,2 53,7 92,9

X 1,2 0,9 0,3 0,0

9. 0 77,4 63,9 23,0 2,4
1 21,4 35,1 76,7 97,6

X 0,6 0,3 0,0 0,0

10. 0 87,7 57,0 12,7 3,8
1 11,7 42,7 87,3 96,2

X 2,1 1,6 0,3 0,0

11. 0 87,4 63,5 22,7 57
1 10,6 35,0 77,0 94,3

X 2,6 2,0 0,0 0,0

12. 0 96,2 73,7 26,3 3,8
1 1,2 24,3 73,8 96,2

X 1,8 1,7 0,0 0,0

13. 0 88,6 66,3 39,8 9,9
1 9,7 32,0 60,2 90,1

X 7,0 2,9 0,0 0,0

14 0 88,6 72,8 19,2 0,9
' 1 3,5 16,7 30,7 12,3

2 0,9 7,6 50,2 86,8

X 6,2 5,9 0,6 0,0

15 0 86,8 70,9 14,5 0,5
' 1 7,0 14,2 18,6 6,6

2 0,0 9,0 66,4 92,9

X 3,5 2,2 0,0 0,0

16. 0 88,9 71,4 24,5 5,2
1 7,6 26,5 75,5 94,8
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

X 4,1 0,3 0,0 0,0

17. 0 76,0 39,2 15,3 2,4
1 19,9 60,5 84,7 97,6

X 1,2 0,3 0,0 0,0

18. 0 70,4 41,8 26,6 11,3
1 28,5 57,9 73,5 88,7

X 1,2 0,2 0,0 0,0

19. 0 75,7 20,9 6,2 1,4
1 23,2 79,0 93,8 98,6

X 3,2 0,6 0,0 0,0

20. 0 80,1 16,4 3,5 0,9
1 16,7 83,0 96,5 99,1

X 2,6 0,3 0,0 0,0

21. 0 82,1 28,6 9,1 1,4
1 15,3 71,1 90,9 98,6

X 4,7 0,6 0,3 0,0

99 0 72,4 32,4 8,9 0,5
' 1 17,9 37,9 32,2 9,0

2 5,0 29,1 58,7 90,6

X 4,1 1,2 0,0 0,0

93 0 52,2 8,2 1,2 0,0
' 1 22,0 11,2 3,8 1,4

2 21,7 79,4 95,0 98,6

X 7,0 2,9 0,0 0,0

24 0 78,3 49,2 10,3 2,4
' 1 13,8 32,2 31,6 7,6

2 0,9 15,6 58,1 90,1
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

X 4,1 1,1 0,3 0,0

25. 0 88,0 72,3 43,4 17,9
1 7,9 26,6 56,3 82,1

X 21,1 5,9 0,3 0,0

26. 0 58,9 34,7 10,3 3,3
1 19,9 59,4 89,4 96,7

X 26,7 3,1 0,0 0,0

217. 0 59,2 29,1 7,4 2,4
1 14,1 67,8 92,6 97,6

X 51,9 38,5 7,1 0,0

28. 0 47,2 39,8 25,4 3,3
1 0,9 21,7 67,6 96,7

X 77,4 33,6 4,4 0,0

29 0 22,0 34,4 10,9 0,0
' 1 0,6 15,6 15,6 3,3

2 0,0 16,4 69,0 96,7

X 74,8 25,4 2,7 0,5

30 0 23,8 43,0 19,5 6,6
' 1 1,2 7,1 6,5 1,4

2 0,3 24,5 71,4 91,5

X 85,6 32,0 3,5 0,0

0 12,9 34,8 10,9 0,5

31 1 1,2 20,4 25,1 2,4
' 2 0,3 9,8 22,1 6,1

3 0,0 2,3 18,3 12,3

4 0,0 0,6 20,1 78,8

32. X 87,4 47,5 4,7 0,0
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Howmep [TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN
Konnuectso 0aJu1 3a BBIIIOJHEHMSI 3aJaHHs B IPYIIIIAaX YYACTHUKOB 3K3aMEHa C pa3HbIMU YPOBHSMU IOATOTOBKU
sananus / kpurep IIOJIyYEHHBIX B IpymnIe B IPYIIIIE OT
1 OUCHHUBATHA B NEPBUYHBIX OAJIIOB HE IIPEOJI0JIEBIINX MUHUMAaJIBHOTO 10 60 B rpynme ot 61 10 80 B Ipynme
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %
0 11,7 26,8 4,4 0,0
1 0,6 11,0 8,0 0,0
2 0,3 9,3 14,2 0,0
3 0,0 2,3 15,6 3,3
4 0,0 29 22,1 11,3
S 0,0 0,2 31,0 85,4
X 89,7 68,4 354 5,2
0 10,3 25,7 31,0 8,5
&8, 1 0,0 4,8 13,3 10,9
2 0,0 0,6 5,9 7,6
3 0,0 0,5 14,5 67,9
X 94,1 81,9 56,9 151
0 5,9 13,9 22,1 9,0
34 1 0,0 4,0 18,9 30,7
' 2 0,0 0,2 15 151
3 0,0 0,0 0,6 9,4
4 0,0 0,0 0,0 20,8

Jist bopmupoBanust Tabnuiiel 2-15 cnemxyet BBecTu nousatus Hauoomee (50% u Boite) u HauMenee (MeHee 15%) ycneniHo
BBITIOJIHEHHBIE 3a7[aHus pa3HbIX ypoBHEH. OOOCHOBaHUS NMPUYMH BhIOOpA TaKUX IMPEAENIOB MPEACTABICHBI HIDKE. BhisiBIeHUE
JUTsT Kaknod rpynmbl yuyacTHUkoB EI'D 3amaHuil, BBIMOTHSEMBIX C HAWOONBIIEH W HAaUMEHBIIEH YCIENTHOCTHIO. 3aJaHus
0a30BOTO YPOBHS CIIO)KHOCTH PAaCCUMTAHbl Ha BBITIOJIHCHUS TS MIKOJIBHUKOB CO CPEAHUM YPOBHEM IMOJATOTOBKH, TO €CTh JJIS
TeX, KTO M3y4aeT MpeaAMET B 00IIeo0pa3oBaTelbHBIX Kiaccax Ha 0a30BOM YPOBHE C OJHUM HWJIM JIBYMS YPOKaMH XWMHH B
HEJCNMI0. DTH 3aJaHus TPOBEPSIOT YCBOCHUE MaTepHaia U3 OCHOBHBIX OJOKOB M OPHEHTHPOBAHBI Ha MPOBEPKY OTHOTO WIIH
HECKOJIbKHUX 3JIEMEHTOB COJIEpKaHUA W3 OJHOM TeMbl Kypca XUMHUU. Takue 3aJaHusi JTOJKHBI BBITOIHATHCS co 100%-oit
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MPaBWIBHOCTHIO B IPyMIax 3K3aMEHYEMbIX, KOTOpPbIE OpUCHTUPYIOTCSA Ha 61-100 O6ayioB 10 XMMUU. 3aaHuUs TTOBBIIIIEHHOTO
YPOBHSI CIIO)KHOCTH OPUEHTUPOBAHBI Ha 00JIee MOATOTOBICHHBIX MKOJLHUKOB C YTIIIyOJICHHBIM U3YYEHUEM TIPEIMETa, KOTOPhIE
MOTY aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U NMPHUMEHSThH MOJYYEHHBIC 3HAHUS, CBS3BIBAs MX B €IUHYK) CHCTEMY 3HAHUU O
BEIIECTBE M B3aMMHBIX MPEBPALICHUSIX. ECIIM TOBOPUTH O BBICOKOM YPOBHE CIIOKHOCTH, TO 3TH 33JIaHUS OPUECHTUPOBAHBI HA
BBICTPAaMBAHUU CJIOKHOHN JIOTMKU PEIICHUS, IJe TpeOyeTcs apryMEHTHPOBAHHOE IMPUHATHE PEIICHUS C Y4eTOM OOJIBIIIOTo
KOJINYE€CTBA 3HAHUI, YMEHUH 1 HaBBIKOB.

BoisiBi1eHHe 17151 KaKI0# rpynnbl ydyacTHUKOB EI'D 3a1annii, BbINOJHsSIEMBIX ¢ HAHOOJIbIIEeH U HAUMEHbIIel

YCHEITHOCTHIO R
MHI:I?/I f/{%%%?%%?ﬂl/z 0 MI/IHI;MFEEI}T;E:“S ,THO 60 ? FPYHHGT(.)gél " " oT 811 ;%y?gg T.0.
1 2 3
gilg]ﬁ;(())?gey}l;zgil;lIZEOB;I;(?QILGHHHC 3a1aHus - ;73 5,17-21,23,26u \ 3 17-21
::.zz:ﬁ:zze;m;?;;l;; mommenie | 4 5 10,11, 18, 25, 27 ; o
Haub0oJ1ee ycrieniHo BHIITOJTHEHHBIE 3aJaHUS - -9, 12, 14-16, u "
Eﬁ':%f&iieﬂiﬁe;“p‘é‘;ii“iﬁﬁiiiiiﬁWH“" 5 . .

PaccmoTpum pe3ysibTaThl BBHIMOJHEHUSI BTOPOM YacTH AK3aMEHAIIMOHHOW pabOThl B TUHAMHUKE 3a TEKYUIUN U MPOILIBIHI
rojpl. COOTBETCTBYIOIINE JIaHHBIC MPEICTABIICHBI HA rpaduKe HUXKE.
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CpeaHuin NPOLEHT BbINO/IHEHMSA 3a4aHUN BTOPOM YacTu 3a ABa roaa
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40
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20
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m2025ron ®2026 ron

3aganue 29 B mpolUIOM roly CMOIJIM BBIIOJHUTE BepHO 29,5% Bcex yyacTHUkOB EI'D 1o Xxumuu, a B TEKYILEM TOAY
nokasarenb coctaBun 40,7%. W3meHeHuidt B 3aJaHUM OTHOCUTEIBHO MPOILJIOTO TrojJa HET, UMEET MECTO YTOYHEHHE B
dbopMyTUpOBKE 3aJaHuUs, TJI€ MPONUCAHO BHIOPATh BEHIECTBO-OKUCIHUTENb W BEHIECTBO-BOCCTAHOBHUTENb, KOTOpPHIE B
cootBeTcTBYIOIIEH cpene naroT OBP c onpeneneHHbiMu npu3Hakamu (oOpa3oBaHUE pacTBOpa COJICH, 0CAJIKOB WM MPOCTOTO
BEIIIECTBA). Y CMNEIIHOCTh BBIMOJHEHUSI JAHHOTO 3aJaHusl HANpPsSIMyI0 3aBUCUT OT YMEHHS BBIJICJICHHS U3 CIIMCKAa BEIIECTB
TUMHUYHBIX OKUCIIUTENIEH U BOCCTAHOBUTENCH, BHUMATEILHOTO MPOYTEHUS MPU3HAKOB XUMUYECKON peakiiMi U MHOTOKPATHOTO
pellIeHUs] aHAJIOTUYHBIX 3aJIaHUIl BO BpeMs MOATOTOBKHU. 3aJaHusl TaKOro pojia ObUIM OPUEHTHPOBAHBI Ha MPOBEPKY YMEHHUI
OTIpEIEIATh CTENEHb OKUCIEHUS XUMUYECKHUX AIJIEMEHTOB, BBIOMPATh W3 MPEIOKEHHOTO TMEPEUHs BEIIECTB OKUCIUTENb U
BOCCTAHOBUTENb, COCTaBIIATH JJIEKTPOHHBIM OallaHC, HA €r0 OCHOBE PACCTABIATh CTEXHMOMETPHUYECKHE KOI(PPHUITMEHTH B
ypaBHEHUSX peakiuii. OCHOBHBIC OMIMOKH, CIIEAYOIIIHE:

1. ommboYHOE OmNpe/eeHre CTENEHEN OKUCICHHS JIEMEHTOB B HICXOAHBIX BEIIECTBAX, UYTO MPUBOJAUT K 3aTPYIHEHUAM
B aHAJIN3€ U BHIOOPE OKUCIIUTENEH U BOCCTAaHOBUTEIICH;

2. 0003HaueHWE KOKUCIHUTENS M BOCCTAHOBUTENS) B SJICKTPOHHOM OaiaHce Tak, 9TO HE MOHITHO «KTO €CTh, KTOY;
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3. mnpuseaeHHas OBP He ynoBiaeTBOpseT Mpu3HakaM peakiuu, KOTOPbIE ONMKMCAHbI B YCIOBUH 3aJaHus, YTO MPUBOIUT K
0OHyJIEHUIO OaJTOB 3a ATO 3a7aHUE;

4., Tpu BEpPHOM BBIOOPE OKHCIHTENS W BOCCTAHOBHTEIS DK3aMEHYEMbIC IOOABISIOT OTIOJHUTEIBHBIC BEIECTBA,
KOTOPBIE B PEAKITMN HE YUACTBYIOT U YCIOKHSIOT MTOTYICHUE ONPEACICHHBIX MMPOIYKTOB;

5. Hajauuue B3auMouckmouaronux 3anuceii: C1- 66 — CI%, CI*™ — okucaurens u T. 1.;

6. He yKa3bIBalOT KOJUYECTBO MPUHSTHIX U OTJAAHHBIX JIEKTPOHOB B DJIEKTPOHHOM OallaHCe;

/. apudmeTnyeckue OmUOKH MpH mojacuere KodhPUIIMEHTOB UK IPOITYCK UX B YPABHEHHH;

8. He yuMTBhIBAETCS XapaKTep Cpeibl IIPH ONPEACICHUN MPOTYKTOB PEAKIINH;

9. mpexacraBieHue ABYyX M OoJiee peakiuil B OJTaHKE OTBETOB, B TO BPEMs KaK MPOBEPSETCS TOIBKO OJTHO YPaBHEHUE —
NePBOE.

JUist Bcex 3aaHuil BBICOKOTO YPOBHS CIIO)KHOCTH TpeOyeTcs 00s3aTeIbHO O3HAKOMHTBCS C TUIIMYHBIMU OIIMOKaMu
OPOLUIBIX JIET, CAENaThb COOTBETCTBYIOLIME BBIBOABI Ipu mnoaroroBke k EI'D 2027, oOparuTh BHUMaHUE HAa OTCYTCTBUE
c(OpPMUPOBAHHOCTH METAINPEIMETHBIX YMEHHMH (Cyns MO OLIMOKaM) M pemarh OOJIbIIOE KOJIMYECTBO aHAJIOTUYHBIX 3a/laHui
3TOT'O YPOBHS CJIIOKHOCTH.

OTHOCHUTENIBHO MPOLIIBIX CPEAHUI MPOLIEHT BBINOIHEHUSA 3a1aHus 30 HaxXOAMUTCS Ha JOCTaTOYHO BBICOKOM YPOBHE: B
npouuioM rogy — 44,5%, B rekymem — 41,1%. Habmronaercs cCHU>KEHUE Pe3yIbTaTOB B TEKYILEM o1y, KOTOPOE CBS3aHO C PAJIOM
OPUYMH: CJIOKHOCTh 33JaHUsl M3 Tofa B rOJl HEMHOTO BapbUPYETCSd M Yy YAaCTU IK3aMEHYEMbIX BO3HUKAIOT TPYAHOCTH C
IPE/ICTABIICHUEM YPAaBHEHHUS B MOJIEKYJIIPHOM BUJE C yYE€TOM MPUBEACHHBIX MpU3HaKoB. Hanmpumep, B TeKyIlleM rojy ojiHa U3
(GOopMyJIMPOBOK 3aJaHUsl OTCEKIa BO3ZMOXKHOCTh IMOJYYEHHsI CEPHHUCTOM KHCIIOTHI, KaK CJIad0ro 3JIEKTPOJIUTA, MPUBEACHUEM
IPU3HaKa OTCYTCTBHUS ra3oB. K OCHOBHBIM CIIO)KHOCTSM MOXHO OTHECTH: HEMIOHMMAaHHE W HEBHMMATEJIBHOCTb BOCHPHSITHS
YCIIOBUH MPOTEKAHUs peaKLnid, OTCYTCTBUE YETKOTO IOHUMAaHUS aJlTOPUTMA PELISHHsSI 3TOT0 3aaHus (MIPOOJIEMbI C HAMCAHUEM
MOJTHOTO ¥ COKPAILEHHOTO MOHHOTO ypaBHEHUH ), HEC(OPMUPOBAHHOCTh 3HAHUH MO KJIACCU(PHUKAIUU IEKTPOIUTOB. 3aJaHUSI
TaKOro poJia OPUEHTUPOBAHBI HA TPOBEPKY YMEHUM MPEACTABIATH ANEKTPOTUTHUECKYIO TUCCOLUAIIMIO AIEKTPOIUTOB B BOAHBIX
pacTBOpax, OMNpPEAENATh CUJIbHBIE U CJIa0ble AJIEKTPOJIUTHI, MUCATh YPaBHEHUS PEAKIUH HOHHOrO OOMEHa B IOJHOW H
cokpaiieHHor (popmax. OCHOBHbIE OIIMOKH, CIAEAYIOIINE:

1. ommGouyHO BhIOpaHa Mapa BEIIECTB, MEXKIY KOTOPHIMU PEAKILIMSI HOHHOTO 0OMEHA BOOOIIE HEBO3MOKHA;
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2. peakiusi B MOJICKYJIIPHOM BUJIE HE YJOBJIETBOPSET MIPU3HAKAM, KOTOPBIE OMMCAHBI B YCIIOBUU 33JJaHUS;

3. TPOIYIICHBI CTEXHOMETpUIECKHE KO (PHUITMEHTH B YpaBHEHUH PEAKITUN WM BHICTABIICHBI HEBEPHO;

4., TpW HANMMCaHWW PEaKIIMd WOHHOTO OOMEHa B COKpaIleHHON (opMe HCIIONB30BAIM YIBOCHHBIE U YTPOCHHBIC
K03 pHUIMECHTHI;

5. B peaklyy UCIOJb3YIOT BEUIECTBA, KOTOPHIX HET B UCXOJIHOM CITUCKE BEIIECTB;

6. HeBepHOE HalKMCaHUE TUApPaTa AMMOHUS;

/. HENOHMMaHHE Pa3HUIIbl B HAMMCAHUM CTETIeHU OKuciieHus anemMeHToB (CO) u 3apsiia noHa.

B 3aganuu 31 npoepsieTcst chOpMUPOBAHHOCTh YMEHHSI COCTABIISITH YPABHEHUSI PEaKIUi, OTpakaroluX B3aUMOCBSI3b
BEILIECTB PA3JIMYHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB MO ONUCAHUI0 U3MEHEHUMH, MPOUCXOMSIINX C HUMU (MBICICHHBIN
sKkcepuMeHT). [IpruunHON OTHOCUTETHLHO HU3KOTO ITPOLICHTA BBITTOIHEHUS 33/IaHUS SIBJISIETCS CJIOKHOCTh HAMMMCAHUS YpaBHEHUHN
HEOPTaHUYECKUX PEaKIHi, B 3aBUCUMOCTH OT YCJIOBUI MPOBEICHUS KCICPUMEHTAa U PACCTaBICHUE CTEXHOMETPUUYECKHUX
KO3 (PUIIMEHTOB B ypaBHEHUSX peakiuid. B Tekymiem roay ¢ 3TUM 3aJlaHUEeM 3K3aMEHYyEMbIE CIPaBUIIMCH YCIEIIHEE, YeM B
npenpiayieM (25,4% B npomiom roay u 29,2% B Texymiem). CoBpeMeHHasi TeHJICHIIUS TaKOBa, YTO YacTO MPAKTUYECKU BCE
YETHIPE YPABHEHUS PEAKIIMII SIBJISFOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMHA M B 3aBUCUMOCTH OT YCJIOBHI MPOBEACHUS MOTYT
MOJIYy4YaThCsl pa3HbIE MPOIYKThI PEAKIIUU, KOTOPBIE TOJKHBI UCIOJIb30BATHCS B JAIBHEHIINX MPEBPALICHUAX. JDK3aMEHYEMBIN
JIOJDKEH COOJII0/IaTh TeHETHUYECKYI0 CBSI3hb HEOPTaHMYECKUX BEIIECTB W OMIMOKKA B MEPBOM YpPaBHEHWU MOTYT MOBIMSATH Ha
HEBO3MOHOCTh OIIEHKHU CIIEAYIOIUX peakiuidl. HecMOTpsi Ha mpeAcTaBiICHHbIE OIPAHUYCHUSI dK3aMEHYEMbIE B 3TOM TOJy C
3TUM 33JIaHUEM CIIPABUIIUCH TOPA3JI0 YCIEIHEE TPEabLAYIIETO.

OnHOI U3 caMbIX pacpOCTPAHEHHBIX MPUYUH HU3KUX PE3YJIbTaTOB MO 3aJaHui0 32 SBISIETCS HEOPE)KHOCTh HAITMCAHUS
CTPYKTYPHBIX (DOPMYJT OpraHUYECKUX BEIIECTB. YYACTHUKHU DK3aMEHA OYEHb YacTO 3a0BIBAIOT JOIMHUCHIBATH BCE MOJTYUYEHHBIC
BelllecTBA (B OCHOBHOM BOJAY WJIM JIpyrH€ HU3KOMOJEKYJSIPHbIE HEOPraHWYECKUE MPOAYKThI MHPOIYKTHI) U PACCTABIATH
CTeXroMeTpudeckue Kod(DPUIIMEHThI; He OOpalaloT BHUMAaHUS Ha YCIOBHUS IMPOBEACHHS PEAKIUH, MOTydYal0T MOOOYHBIC
MPOAYKTBI peaKIuii, MOJTyuYeHUEe KOTOPhIX MAJOBEPOATHO U MHOTOE JAPYroe. ITO 3aJaHue MPOBEPSECT HATUUUE MeHETUUECKON
CBSI3U MEX]y Pa3IUYHBIMU KJIACCAMHM OPraHWYECKUX BEIIECTB M MPU HAPYUIEHWU TOCIEAHEH BO3HMKAET OCHOBAHHE IS
CHIDKCHMSI 0ayuIoB TPW OIIEHKE JaHHOTO 3ajaHus. B Tekyiiem roay HaOIogaeTcs TEHISHLUs YJIydIIeHHE MPOIEeHTa
BBITOJIHEHUA 3TOT0 3ananus ¢ 29,3% no 31,9%. C npouutoro rojia NOsIBUIKCH Pa3BETBICHHBIE LIEIOYKHA, KOTOPbIE U3HAYATIBHO
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4aCcTO CTABHWJIM B TYIHK SK3aMEHYEMBIX, @ B 3TOM I'OJ1y OHHU YK€ OBLITM TOTOBBI K TAKUM T'€HETUYECKHUM CBSI3SM U 3aJ]aHHUE CTaJIH
BBITIOJTHATH JIy4dine. Ba)kHOW COCTaBISIOMICH SBISICTCS HAJIMYME MMEHHO T€HETHYSCKON CBS3U OPTaHUYECKHUX BEIIECTB, IO
KOTOPOH HYKHO CIUITAaHUPOBATH BO3MOKHOCTh HCIIOIH30BAaHUS ONPEICICHHBIX BEIIECTB, YTOOBI PEAKIIUU YAOBIECTBOPSIIN BCEM
ycnoBusiM. OCHOBHBIC OIIHOKH:

1. mpomyck BBICTaBICHHUS BceX KOIPPHUIIMCHTOB B PEAKIIHIX;
. HeOpEKHOCTh HAMMMCAHUS CTPYKTYPHBIX (DOPMYJT OpTaHUYECKHX BEIICCTB;
. UICTIOJIb30BaHUE OIMTMOOYHBIX KaTaaTu3aTOPOB WM CPEIbI JJIs TPOBEICHUS PEaKIINM;
. IPOJTyKThI HAMMMCAHHBIX PEAKIIUN MOTYT BCTYNaTh BO B3aUMOJCHCTBUS C UCXOHBIMH BEIIECTBAMU U MEXKITY COOOM;

OB WN

. HE3HAHUE HOMEHKJIATYPHhI, (PU3NYECKUX U XUMUUECKUX CBOMCTB OPraHUYECKUX BEIIECTB MPUBOAMIO K OITMOOYHOMY
BBIOOPY 11E€JIEBOT0 MPOYKTA UM UCXOAHOTO KOMIIOHEHTA MPU HATMCAHUU YPABHECHUIA;

6. He yUHTHIBAIOT BIUSHHUE CPEIbI HAa MMpOTeKaHne XxuMuueckux peakuuii (OBP);

/. oIMOKH B OTIPEICIICHUU MMPOTYKTOB pEeaKIuu 00Jiee paHHUX CTaUH MPOIIECCOB SBISIOTCS OCHOBAHUEM JJISI CHUKCHUS
OaJlJIOB B MOCHEAYIOIIUX PEAKIUAX, a B CIydae Pa3BETBIICHUSA PEaKlUii HAa HECKOJbKO BapHAHTOB OIIMOKH MOTYT OBIThH
baTaabHBbI;

B 3amanuun 33 sx3aMeHyeMble 4acTO MOJY4YaroT OJIMH Oajul 3a pelIeHHe 3aJad M0 pacueTy MOJICKYJISpHOU (opMyIbl
OPraHUYeCcKOTO BellecTBa (0allyl CTABUTCS HE 3a AIMIIUPUUYECKYIO (hOPMYITy, @ UMEHHO MOJICKYJISIpHYIO (GOpMYITy, OJTHO3HAYHO
OTPAXKAIOLIYI0 COCTaB MOJIEKYJIbI, YJOBJICTBOPSIOUIYI0O BCEM TpeOOBaHMSIM, KOTOpbIE MpomucaHbl B 3aaaude). [Ipobiemsl
BO3HUKAIOT C HAMMCaHUEM CTPYKTYpHOU (OpMysbl BelIeCTBA M XHMHUYECKON pEaKIMU B COOTBETCTBUM C YKa3aHHBIMU
ycinoBusiMu B (dopmynupoBke. B Tekymiem romy BapuaHThl 3amaHuss Ne 33 MOXKHO OXapaKTepuU30BaTh KaK IIUPOKO-
BapuaOeIbHBIMU, BBHUJY HEIOCTATOYHOW KOHKpETH3alMHu Mpu (HOPMYJIUPOBKE 3aJaHUs, YTO B CBOIO OYEpeIb NMPHUBEIO K
OOJBIIIOMY YHCITY aJIbTEPHATUBHBIX PEIICHUH, HE MPECTABICHHBIX B KPUTEPHUAX, HO TIPH 3TOM HE TIPOTUBOPEUAIIUX YCIOBUIO
3afaHusA. B CBs3M C 3TUM B MPOIUIOM TOAY OYE€Hb MHOTO 3K3aMEHYEMBIX HE CIPABWINCh C 3aJaHUEM IO YCTAHOBJICHUIO
CTPYKTYpHOU (OpMYJIbI U HAMMMCAHUIO YpaBHEHU peakiuu. [IpobieMa TeKyIero roga — 3TO 3aj1aua HOBOTO THIIA, K KOTOPOM
AK3aMEHYEMbI€ ObLIIM HE TOTOBBL. 3aKOHOMEPHO C 3TUM (DUKCHUPYETCS CHIKEHHUE CPEIHEro MPOIEHTA BBIMOJHEHUS JaHHOTO
3aganus — 20,31% B nponuioM roxy npotuB 16,6% B TekymieM roay. 3ajaHue TEKYIIETO T'oJia 3aCTaBUJIO MTPUMEHSTh HOBBIC
aJITOPUTMBI PEIIEHUS U YaCTh SK3aMEHYEMbIX K TAaKOMY rOTOBO He Ob110. OOBIYHO OOJIbIIAS YaCTh SK3aMEHYEMBIX TTPaBUIILHO
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onpenensio OpyTTo ¢GopMyly OpPraHMYECKOTO COCIMHEHHSA, a 3aTeM CTaJIKHBAJIOCh CO CIOXKHOCTAMU (HOPMHUPOBAHUS
CTPYKTYPHOU (hOPMYJIBI, KOTOpAsi OTBEYAET BCEM TPEOOBAHUAM B (DOPMYJIUPOBKE 3a/IaHUS M HAMUCAHUEM XHMHUYECKOW PEAKITHU.
B TekymeM roay MbI CTOJIKHYJIHCH C TEM, YTO OOJIBIIMHCTBO dK3aMEHYEMBIX BOOOIIE K BEpHOH (opMyIie BEIIeCTBAa TaK U HE
nojouuy. [y Hanbosiee MOArOTOBICHHBIX SK3aMEHYEMBbIX OOJIBIINX CIOKHOCTEH HOBas (GOpPMYIHPOBKA 3a7a4u TPYAHOCTEH
HE cocTaBmwiIa U 76,6% TakuX HIKOJIHHUKOB 33/lauy pelInia BEPHO, a CPEU TeX, KTO HE MPOIIE] MUHUMAJIbHBINA MTOPOT MPOIEHT
BEPHBIX PEUICHUI paBeH HYJIO, a CPEIU TeX, KTO HAOpajl OT MUHUMAILHOTO /10 60 MPOIEHT BEPHBIX PElICHUN KpaliHe HU3KUI
(2,5%). Haunbosee yacTo BCTpeyaroyecs OMIMOKH:

1. sx3ameHyeMble BBIBOJAT OpyTTO (OPMYJIbl OPraHMYECKUX BEIIECTB HEBEPHO (MaTEMaTUYECKUE OLIMOKU WITU
HapyIICHUS aJITOPUTMA PELICHUSI) U MBITAIOTCSI HAPHUCOBATH JIOKHBIE CTPYKTYpPHBIE (DOPMYIIBI;

2. XHMHYECKHUE PEAKITUU IK3aMEHYEeMbIC ITPOIHUCHIBAIOT 0€3 yueTa MpU3HaKOB, KOTOPHIE MPUBOIATCS B 3a74a4¢;

3. caemaHbpl apu(pMETHICCKHE OMMMOKY MPU PacdeTe SMIUPUIECKON (hOPMYJITBI OPTaHUYECKOTO BEIIECTBA;

4. HeOpEeKHOCTh HANUCAHUS CTPYKTYPHBIX (POPMYJT HMHOT/Ia HE J1aeT BO3MOXHOCTh OIIEHUTh BEPHOCTb DPEIICHUS U
MPUBEICHHBIX MOJIEKY,

5. HeBepHbIe K0P GUIIMEHTHI B YPABHEHUH B3aUMOJICHCTBUS UM OTCYTCTBUE BCEX MPOTYKTOB PEAKIIUU;

6. anbTepHATHBHBIC PEUICHUS CIOXKHBI B OIICHKE, HO €CIIM BCE MPU3HAKU COOJIO/ICHBI U PEAKIUs HE HAPYIIAET JIOTHKY
3aJIaHusl, TO IaHHBIA OTBET BHUMATEJIBHO PACCMATPUBAETCS SKCIIEPTAMU U MPUHUMAETCS B3BEIIICHHOE PEILICHHUE.

TpyaHee Bcero JarTcsa 3K3aMEHYIOLIMMCS pacdyeTHbIe 3a/1auu (3agaHue 34). Y sK3aMeHyeMbIX BO3HHUKJIA CIIOXKHOCTH C
HalMCaHUEM XMUMUYECKUX YPaBHEHUM, MOCIIE 3TOTO MOCAEA0BaAN Pl MAaTEMATUUECKUX OIIMOOK, HAPYIIEHUE JIOTUKU PEIICHUS
3a/1aud ¥ B pe3yJibTaTe UcCKoMas (pusmdeckas BeIMYMHA HailieHa ¢ ommOKol. B pesynbrate 9Ty 3a7ady pemmuiao HeOOIbIIoe
KOJIMYECTBO IK3aMEHYEMbBIX, CPEIHUN MPOIEHT BbIMOMHEHUs — /,/%, HO ATOT MOKa3aTesb MpakThuyecku Ha 1,4% Bbiie
NpeAbIIyHIIEro rofga. ATy 3aJadyy MOKHO Ha3BaThb CAMOW CJIOKHOW B BapUaHTE M C HEWl ycmemHo crpaBuiuch 43% Tex, KTo
HaOpai ot 81 u BhIIIIE, TaK KaK 3TO caMasi MOATOTOBIICHHAS TPYIINa dK3aMeHyeMbl U cama 3aj1a4a Obljia ToX0Xka Ha TO, YTO OBLIO
B MIPOIIIOM roy. B pellleHnn yuacTHUKaMH 3K3aMeHa JOMYyCKaJIMCh OMMMOKH, aHAJIOTHYHBIE OIIMOKaM MPOILIBIX JIET:

1. ydYacTHUKM HEBHUMATEJIbHO YMTAIOT YCJIOBHE 3aJauM, U, KaK CJIEJCTBHE, OHM YaCTO OTBEYAIOT HE HAa TOT BOIPOC,
KOTOPBIN 3a71aBaJICS, TO €CTh UCKOMasi (pu3HUeCcKasi BETMYMHA HAXOUTCS C OIIUOKaMU;
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2. He OIIPCACICHO COOTHOMICHUC PCArNPYIOININX BCIUICCTB (I/I36I>ITOK/H€,ZIOCT3TOK); JaxKC €CJIM OTOT JJICMCHT BBIIIOJIHCH,

Ipu JajbHEHIIeM PEIIeHWH HE YYTEeH COCTaB 00pa3yrollerocs MpoaykTa (HampuMmep, BO3MOKHOE 0Opa3oBaHHE KUCION WIIH
cpeaHel com);

3. IIpu pacucTe MacCCOBOM JOJM BEIIECTBA B pacTBOpPC HC YUYUTHIBACTCA YMCHBIICHHC MACCBI paCTBOpa 3a CYUCT
06pa3OBaHI/IH OCaaKa MM JICTYy4ErO COCIUHCHUA,

4. HEBEpHO pacCUYUTAHbl OTHOCUTENIbHBIE MOJIEKYJISIPHBIE MACChl BELIECTB, CACNIaHbl apu(METUUECKUE OIIHOKH,
5. 1pu oOpMIICHUM PEIICHUS 33J]a4H 3a4acTyI0 BBIITYCKHUKAMHU HEe (PUKCHUPYIOTCS TaKHE €ro MPOMEKYTOUHbIE ITallbl,

KakK 3aIliuChb O6IHHX q)OpMYH, PacucT KOJINYCCTBA MOJIGI?I, COCTaBJICHUC HpOl’IOpI_[I/Iﬁ, BBIIIOJTHCHHUC IIPOMCIKYTOYHBIX BI:I“IPICJIGHHﬁ,
a Cpa3y IMpUuBOIUTCA OTBCT.

1.1. Tlpoume pe3yJbTaThl CTATUCTUYECKOI0 AHAIN3A

B HameMm perunone 0put0 11 BapuaHTOB KOHTPOJIBHBIX U3MEPUTENbHBIX MaTepuanoB (Bapuantel 301 — 309, 403 u 404).
HNudopmanuto o pe3ynbraTax OLICHUBAHUS BBIIIOJHEHUS 33/JaHUI, B TOM YHCJIE B pa3pe3e JaHHBIX O MOJIYYEHUH TOTO WJIK HHOTO
OaJiia Mo KpUTEPUIO OIICHUBAHUS BBIOHEHUS Kaxkaoro 3ananust KM npencraBneHHyro B Tabiuiie 2-14 MOXXHO IPEICTaBUTh
JUTSI K&KIOTO U3 BAPUAHTOB, a TAaK)Ke pas3/IeIuTh Ha JBa YPOBH: 0a30BbIi — Tabmuma 2-15-1 u yrmyomeHHsIil — Tabmuna 2-15-2

(pe3ynbTaThl MPEJICTABICHBI HUXKE).

Tabnuya 2-15-1

Homep [TporeHT yyacTHUKOB 9k3aMeHa B IpKyTCKO# 0051acTH, MOTYYHBIINX COOTBETCTBYIOIIUIN MTEPBUYHBIN
KonnuecTBo 0aJu1 3a BBITIOJIHEHUS 33]JaHKs B TPYIIAX YIACTHUKOB YK3aMEHA C Pa3HBIMU YPOBHSIMU IOJTOTOBKH
sazanns | xpurep MOJTyYEeHHBIX B TpyIIIie B TpyMIe OT
WA OUCHMBAHHA B MEPBUYHBIX 0AJIOB HE TIPEOJI0JICBIINX MHHHUMAJIBHOTO 10 60 B rpynme ot 61 10 80 B rpymie
KM . T.0., % ot 81 mo 100 1.0., %
MHHUMAJIBHBIN 0ai, % T.0., %
X 0,9 1,2 0,0 0,0
1. 0 58,7 31,8 16,3 53
1 40,4 67,1 83,7 94,7
2. X 0,0 0,0 0,0 0,0
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

0 56,0 31,8 14,7 2,7

1 44,0 68,3 85,3 97,3

X 0,9 0,0 0,0 0,0

3. 0 71,6 33,2 11,6 0,0
1 27,5 66,8 88,4 100,0

X 1,4 0,6 0,0 0,0

4, 0 90,4 64,7 25,6 1,3
1 8,3 34,7 74,4 98,7

X 0,0 0,6 0,0 0,0

5. 0 88,5 36,8 10,9 4,0
1 11,5 62,6 89,2 96,0

X 1,8 1,2 0,8 0,0

5 0 46,3 12,2 3,9 0,0

' 1 41,3 42,1 23,3 4,0
2 10,6 44,5 72,1 96,0

X 4,1 0,9 0,0 0,0

7 0 88,1 60,2 11,6 0,0
' 1 6,4 28,2 41,1 12,0
2 1,4 10,7 47,3 88,0

X 1,4 0,6 0,0 0,0

3 0 71,6 34,1 10,9 0,0

' 1 19,7 33,2 37,2 4,0
2 7,3 32,1 51,9 96,0

X 1,4 0,9 0,0 0,0

Q. 0 76,6 66,2 22,5 5,3
1 22,0 32,9 77,5 94,7

10. X 0,5 0,6 0,0 0,0
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

0 89,5 58,8 13,2 2,7

1 10,1 40,7 86,8 97,3

X 1,8 1,8 0,0 0,0

11. 0 87,2 63,8 24,0 8,0
1 11,0 34,4 76,0 92,0

X 2,8 3,3 0,0 0,0

12. 0 95,9 73,0 22,5 6,7
1 1,4 23,7 77,5 93,3

X 14 1,5 0,0 0,0

13. 0 89,5 67,7 37,2 8,0
1 9,2 30,9 62,8 92,0

X 7,3 3,3 0,0 0,0

14 0 89,0 74,8 18,6 1,3
' 1 2,8 15,1 31,0 12,0

2 0,9 6,8 50,4 86,7

X 4,6 5,3 0,8 0,0

15 0 89,0 72,1 12,4 0,0
' 1 6,4 14,5 20,2 8,0

2 0,0 8,0 66,7 92,0

X 3,7 3,3 0,0 0,0

16. 0 89,0 70,9 20,9 5,3
1 7,3 25,8 79,1 94,7

X 4,6 0,3 0,0 0,0

17. 0 76,2 36,5 10,9 2,7
1 19,3 63,2 89,2 97,3

18 X 1,4 0,3 0,0 0,0
' 0 73,9 43,0 22,5 10,7
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %
1 24,8 56,7 77,5 89,3
X 1,4 0,3 0,0 0,0
19. 0 76,2 21,1 6,2 2,7
1 22,5 78,6 93,8 97,3
X 3,2 0,9 0,0 0,0
20. 0 78,9 15,1 0,8 0,0
1 17,9 84,0 99,2 100,0
X 2,8 0,6 0,0 0,0
21. 0 81,7 26,7 9,3 4,0
1 15,6 72,7 90,7 96,0
X 5,1 0,9 0,8 0,0
99 0 72,5 33,5 10,1 1,3
' 1 16,5 37,4 33,3 10,7
2 6,0 28,2 55,8 88,0
X 4,6 0,6 0,0 0,0
93 0 52,3 8,9 0,0 0,0
' 1 22,5 13,1 4,7 1,3
2 20,6 77,5 95,4 98,7
X 7,8 2,7 0,0 0,0
24 0 76,6 50,5 6,2 2,7
' 1 14,7 30,3 33,3 8,0
2 0,9 16,6 60,5 89,3
X 4,6 1,2 0,0 0,0
25. 0 87,2 71,5 46,5 18,7
1 8,3 27,3 53,5 81,3
26 X 22,0 5,3 0,8 0,0
' 0 59,6 35,6 10,1 4,0
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

1 18,4 59,1 89,2 96,0

X 26,6 3,6 0,0 0,0

27. 0 60,1 29,4 8,5 2,7
1 13,3 67,1 91,5 97,3

X 47,3 35,3 10,1 0,0

28. 0 52,3 43,0 22,5 1,3
1 0,5 21,7 67,4 98,7

X 77,1 39,8 6,2 0,0

29 0 22,5 33,2 11,6 0,0
' 1 0,5 13,4 17,8 1,3

2 0,0 13,7 64,3 98,7

X 77,1 26,7 4,7 0,0

30 0 22,5 45,1 20,9 4,0
' 1 0,5 5,6 7,8 2,7

2 0,0 22,6 66,7 93,3

X 87,2 37,4 3,9 0,0

0 11,5 34,7 16,3 1,3

31 1 0,9 18,7 28,7 2,7
' 2 0,5 8,0 22,5 6,7

3 0,0 0,9 10,1 13,3

4 0,0 0,3 18,6 76,0

X 89,5 54,0 6,2 0,0

0 10,6 23,4 7,0 0,0

39 1 0,0 9,8 9,3 0,0
' 2 0,0 8,6 10,1 0,0

3 0,0 1,2 16,3 4,0

4 0,0 2,7 23,3 12,0
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Howmep

[TporeHT y4yacTHUKOB 3k3aMeHa B MIpKyTCKOH 00JIaCTH, TOTYYHBIINX COOTBETCTBYIOIIUI MIEPBUYHBIN

Konnuectso 0aJu1 3a BBIIIOJHEHMSI 3aJaHHs B IPYIIIIAaX YYACTHUKOB 3K3aMEHa C pa3HbIMU YPOBHSMU IOATOTOBKU
3a7@Hus / KpuTep IIOJIyYEHHBIX B IpymnIe B IPYIIIIE OT
1 OUCHHUBATHA B NEPBUYHBIX OAJIIOB HE IIPEOJI0JIEBIINX MUHUMAaJIBHOTO 10 60 B rpynme ot 61 10 80 B Ipyne
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %
5 0,0 0,3 27,9 84,0
X 91,3 12,7 34,1 9,3
0 8,7 22,3 33,3 9,3
33. 1 0,0 3,9 11,6 13,3
2 0,0 0,6 6,2 6,7
3 0,0 0,6 14,7 61,3
X 94,0 84,9 62,8 18,7
0 6,0 11,0 23,3 9,3
34 1 0,0 4,2 12,4 26,7
' 2 0,0 0,0 1,6 18,7
3 0,0 0,0 0,0 9,3
4 0,0 0,0 0,0 17,3
Tabnuya 2-15-2
Howmep [TpoueHT yyacTHUKOB 3k3amMeHa B MIpkyTcKoil 0651acTH, MOTYYUBIIMX COOTBETCTBYIOIINI EPBUYHBIN
KonnuecTtso 0aJu1 32 BBIIOJHEHMS 3aJaHNs B TPYIIIAaX YYACTHUKOB 3K3aMEHa C pa3HbIMU YPOBHSMH IOATOTOBKU
3a1aHus / Kkputep MTOJIyYEHHBIX B I'pYIIIe B IPYIIIIE OT
1L OLICHHBATHA B NEPBUYHBIX OAJIIOB HE IIPEOIOJIEBIINX MUHUMAaJBHOTO 10 60 B rpynme ot 61 10 80 B rpyne
KM . T.0., % ot 81 mo 100 1.0., %
MHHUMAJIBHEI 0aii, % 1.0., %
X 0,0 0,0 0,0 0,0
1. 0 52,9 34,3 25,2 5,8
1 47,2 65,7 74,8 94,2
X 0,0 0,0 0,0 0,0
2. 0 61,0 31,4 19,1 8,0
1 39,0 68,6 81,0 92,0
3 X 0,0 0,7 0,0 0,0
' 0 73,2 42,1 15,2 5,1
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Howmep

[TporieHT y4acTHHKOB dk3aMeHa B VIpKyTCKO# 00JIacTH, MOTYYUBIINX COOTBETCTBYIOIINI IEPBHYHBIHA

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %
1 26,8 57,3 84,8 94,9
X 0,8 0,0 0,0 0,0
4. 0 87,8 65,7 26,2 51
1 11,4 34,3 73,8 94,9
X 0,0 0,0 0,0 0,0
5. 0 91,9 39,2 11,0 1,5
1 8,1 60,8 89,1 98,5
X 0,8 0,3 0,0 0,0
6 0 42,3 15,9 2,9 0,0
' 1 455 37,5 19,1 5,1
2 11,4 46,3 78,1 94,9
X 4,9 1,9 1,4 0,0
7 0 87,8 57,6 12,4 1,5
' 1 5,7 28,2 31,4 9,5
2 1,6 12,3 54,8 89,1
X 0,0 0,0 0,0 0,0
8 0 76,4 31,7 13,3 0,0
' 1 16,3 40,1 31,9 8,8
2 7,3 28,2 54,8 91,2
X 0,8 1,0 0,5 0,0
Q. 0 78,9 61,5 23,3 0,7
1 20,3 37,5 76,2 99,3
X 0,8 0,0 0,0 0,0
10. 0 84,6 55,0 12,4 4.4
1 14,6 45,0 87,6 95,6
11 X 2,4 1,3 0,5 0,0
' 0 87,8 63,1 21,9 4.4
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Howmep

[TporieHT y4acTHHKOB dk3aMeHa B VIpKyTCKO# 00JIacTH, MOTYYUBIINX COOTBETCTBYIOIINI IEPBHYHBIHA

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

1 9,8 35,6 77,6 95,6

X 2,4 0,7 0,0 0,0

12. 0 96,8 74,4 28,6 2,2
1 0,8 24,9 71,4 97,8

X 2,4 1,9 0,0 0,0

13. 0 87,0 64,7 41,4 11,0
1 10,6 33,3 58,6 89,1

X 6,5 2,6 0,0 0,0

14 0 87,8 70,6 19,5 0,7
' 1 4,9 18,5 30,5 12,4

2 0,8 8,4 50,0 86,9

X 8,9 6,5 0,5 0,0

15 0 82,9 69,6 15,7 0,7
' 1 8,1 13,9 17,6 5,8

2 0,0 10,0 66,2 93,4

X 3,3 1,0 0,0 0,0

16. 0 88,6 71,8 26,7 5,1
1 8,1 27,2 73,3 94,9

X 3,3 0,3 0,0 0,0

17. 0 75,6 42,1 18,1 2,2
1 21,1 57,6 81,9 97,8

X 0,8 0,3 0,0 0,0

18. 0 64,2 40,5 29,1 11,7
1 35,0 59,2 71,0 88,3

X 0,8 0,0 0,0 0,0

19. 0 74,8 20,7 6,2 0,7
1 244 79,3 93,8 99,3
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Howmep

[TporieHT y4acTHHKOB dk3aMeHa B VIpKyTCKO# 00JIacTH, MOTYYUBIINX COOTBETCTBYIOIINI IEPBHYHBIHA

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

X 3,3 0,3 0,0 0,0

20. 0 82,1 17,8 5,2 1,5
1 14,6 81,9 94,8 98,5

X 2,4 0,0 0,0 0,0

21. 0 82,9 30,7 9,1 0,0
1 14,6 69,3 91,0 100,0

X 4,1 0,3 0,0 0,0

99 0 72,4 31,1 8,1 0,0

' 1 20,3 38,5 31,4 8,0

2 3,3 30,1 60,5 92,0

X 3,3 1,9 0,0 0,0

93 0 52,0 7,4 1,9 0,0

' 1 21,1 9,1 3,3 1,5

2 23,6 81,6 94,8 98,5

X 57 3,2 0,0 0,0

24 0 81,3 479 12,9 2,2

' 1 12,2 34,3 30,5 7,3

2 0,8 14,6 56,7 90,5

X 3,3 1,0 0,5 0,0

25. 0 89,4 73,1 41,4 17,5
1 7,3 25,9 58,1 82,5

X 19,5 6,5 0,0 0,0

26. 0 57,7 33,7 10,5 2,9
1 22,8 59,9 89,5 97,1

X 26,8 2,6 0,0 0,0

217. 0 57,7 28,8 6,7 2,2
1 15,5 68,6 93,3 97,8
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Howmep

[TporieHT y4acTHHKOB dk3aMeHa B VIpKyTCKO# 00JIacTH, MOTYYUBIINX COOTBETCTBYIOIINI IEPBHYHBIHA

KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
sananns [ kpurep MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B rpymiie
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

X 60,2 42,1 5,2 0,0

28. 0 38,2 36,3 27,1 4.4
1 1,6 21,7 67,6 95,6

X 78,1 26,9 3,3 0,0

29 0 21,1 35,6 10,5 0,0
' 1 0,8 18,1 14,3 4.4

2 0,0 19,4 71,9 95,6

X 70,7 24,0 1,4 0,7

30 0 26,0 40,8 18,6 8,0
' 1 2,4 8,7 5,7 0,7

2 0,8 26,5 74,3 90,5

X 82,9 26,2 3,3 0,0

0 15,5 35,0 7,6 0,0

31 1 1,6 22,3 22,9 2,2
' 2 0,0 11,7 219 5,8

3 0,0 3,9 23,3 11,7

4 0,0 1,0 21,0 80,3

X 83,7 40,5 3,8 0,0

0 13,8 30,4 2,9 0,0

1 1,6 12,3 7,1 0,0

32. 2 0,8 10,0 16,7 0,0
3 0,0 3,6 15,2 2,9

4 0,0 3,2 21,4 11,0

5 0,0 0,0 32,9 86,1

X 87,0 63,8 36,2 2,9

33. 0 13,0 29,5 29,5 8,0
1 0,0 5,8 14,3 9,5
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Howmep

[TporieHT y4acTHHKOB dk3aMeHa B VIpKyTCKO# 00JIacTH, MOTYYUBIINX COOTBETCTBYIOIINI IEPBHYHBIHA

sajamms | KpuTep KommnuaecTso 0aJu1 3a BBINTOJIHEHUS 33]JaHKs B IPYIIAX YYACTHUKOB 9K3aMEHA C Pa3HBIMU YPOBHSIMH IMOJITOTOBKH
MOJTYYCHHBIX B TpyIIIe B TPYIIIE OT
WA OLCHUBAHWA B IIEPBUYHBIX 0aLIIOB HE MMPEOI0JIEBIINX MHHHMMAJIBHOTO 10 60 B rpymme ot 61 10 80 B Tpytme
KM N 1.0., % ot 81 mo 100 1.6., %
MHHUMAJIBHBIN 0aii, % T.0., %

2 0,0 0,7 5,7 8,0

3 0,0 0,3 14,3 71,5

X 94,3 78,6 53,3 13,1

0 5,7 17,2 21,4 8,8

34 1 0,0 3,9 22,9 32,9

' 2 0,0 0,3 1,4 13,1

3 0,0 0,0 1,0 9,5

4 0,0 0,0 0,0 22,6

[Ipu cpaBHEHUMM JBYX NPEAbIAYLIIMX TAaOIUL] BUIHO, YTO HK3aMEHYEMbI€ C YIUIyOJIEHHBIM YPOBHEM IIOJTOTOBKH

IMOKAa3bIBAIOT PC3YJIbTAaThbl BBIINIC, YCM TC, KTO I'OTOBHJICA Ha 0a30BOM YPOBHC IIO pPAAY IIPHU3HAKOB: KOJIHUYCCTBO «X» B

yTIIyOJIEHHOM YPOBHE CTPEMUTCS K HYJIIO JUTsl IEPBOM YaCTH; MOKA3aTEeH ISl 3a/IaHU BTOPOU YacCTH JJIs yTiTyOJIEHHOTO YPOBHS

CTaOMJIBLHO BBIIIIE 0A30BOr0 U Ap. STOMY €CTh JIOTHYHOE OOBSICHEHHE YBCIMYCHHBIM 4YaCOB U3YUCHHA XNMHUHU B IIKOJIC, I’IC CCTh

BO3MOXHOCTB pa306paTL Ooiee ACTAJIbHO MATCpUall, 3aKpCIIUTb €Iro OOJIBLIIMM KOJIUYECTBOM HOBTOpeHI/If/'I 1 BO3MOXHOCTBIO

pazo0path O0JIbIIIEe MPUMEPOB U AITOPUTMOB PEIICHUM 3aIaHU MOBBIIIIEHHOTO U BBICOKOTO YPOBHS CJIO)KHOCTU. JK3aMEHYEMbIE
¢ yri1yOJIeHHBIM YPOBHEM MOJITOTOBKU PEIIAIOT 3a/IaHKsI BTOPOM YacTH Ha O0JIbIlIee KOJIUUECTBO OAJJIOB, TEM CaMbIM MTOKa3bIBasI
0oJiee KAUECTBEHHYIO MTOATOTOBKY, YTO HANIPSAMYIO CBSI3aHO C KOJIMYECTBOM YacCOB XUMHUHU.
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Pazgea 2. Meroauveckuili aHaau3 BbinoJHeHus 3agannil KUM o0y4awmmuMucs ¢ pa3HbIMH
YPOBHSIMM NOATOTOBKY M PEKOMEHIALUM AJIA yYUTe el 110 COBePIICHCTBOBAHMIO NPENOIABAHUSA
yueOHOro nmpeamMera

Ha nuarpamme Huke mpeacTaBiieHbl JAHHBIE CPEJHETO MPOLIEHTA BBIMOJIHEHUS 3aJJaHUN U UX YPOBEHb CI0XHOCTH JJISI
TEKyIIero u nponuioro roaa. [lpeacrasinennsie rpaduKu HY>KHBI IJTs aHAJIU3a PE3yIbTaTOB B TMHAMUKE U UX CPABHECHUS.

Cpennuii IpOLIEHT BBITIOJIHEHUS 3aiaHnii nepBoi yactu EI'D 2026 1.
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CpenHuii NpoNEHT BhITIOTHEHUS 3aanuii nepoi yactu EI'D 2025 1
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0

[lepBuuHBI aHaNM3 BUAA AUArpaMM TOBOPUT O 0oJiee YCPEIHEHHBIX pe3yjbTaTaX B TEKYyIIeM TrOay, OJIHAKO IpHU
JETAIbHOM PaCCMOTPEHUU MOKHO BBIICTUTH PSJT 3a/1aHNi, KOTOPBIE BBIITOJIHEHBI YCIEIIHEEe I HA000POT CHIIBHO TPOCENH B
Ka4yeCcTBE BHINOJHEHMs. B mpoIom roay cpeanuii mporeHT BeImoaHeHus Hike 50% (uxkcupyeTcs 11 cleyromux 3a1anui
6a3oBoro ypoBHs: 2 — 38,7%, 4 — 45,2% wu 28 — 31,7%; mst TeKyIiero rojaa nepedeHs 3aaanui caeayrommii: 4 — 46,2%, 11 —
47,0%, 13 —41,3%, 25 —36,7% u 28 — 37,5%.

B nponuiom roxy cpenHuii MpoueHT BIMOTHEHUST HUXKE 15% 3aduxcupoBaH aiisi 3a1aHU MOBBIIIIEHHOTO M BBICOKOTO
ypoBHe# cinoxHocTu: 34 — 6,3%; B TeKyllleM rojay CUTyallusi HE NMOMEHsUIach U 3aJaHue 34 TakkKe M0 CpelHEMY 3HAYEHMIO
coctaBisieT Bcero 7,7%. IlpuunHa ynmydiieHus: BBITIOJHEHUS — HEOPTaHMYECKHE 3a/aud TEKYIIero rojaa (Ha oJieym) UMeNu
CXOJHBIC (POPMYIMPOBKH, KaK B MPOILIOM TOJy M dK3aMEHyeMbIe, KOTOPbIE TOTOBUJIMCH IO JOCTYIMHBIM CCBUIKAM B CETH
WHTEPHET, ObUTM TOTOBBI K TAKOMY THUITY 3a/1a4, YTO M MOBJIEKIO HEOOJNBIIOE YIYYIIEHUE TI0 CPEHEMY TOKa3aTelNto, a eCiu
paccMoTpeTh TPYNIy y4aCTHUKOB dK3aMeHa, KoTopas HaOpana oT 81 Oamia u BbIle, TO B MpouuioM roay ¢ 34 3amadeit
crpaBuinch 39,6%, a B TekymeM roay yxe 43,0% u u3MeHeHust yxe 06ojee 3HaUYNTeIbHbIC.

Cpemnuii pOIEHT BBHIMIOJTHEHUS BAPBUPYETCS B TIpeiesiax: /it 06a30BOro ypPOBHS CIOKHOCTH OT 36,7% (3amanue 25) u 10
78,0 nna 3amanus 23 (B mpomuioM TOAy pesyibrathl ciemyrommue: 31,68% B 3amanum 28 mo 82,37% B 3amanuum 1); mis
MOBBIIIEHHOTO YPOBHS ClIOKHOCTH: OT 34,5% nnst 3aganus 14 u no 67,0% muist 3amanus 6 (B mponuiom roay: ot 25,4% B 3aiaHuun
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12 mo 76,3% B 3amanuu 23); s 3aJlaHU BBICOKOTO YPOBHSI CJIOKHOCTH BapHalldyd CPEIHEro MPOILICHTa BBHITIOJTHEHUS,
cnenytomue: ot 7,7% (Heopranndeckas 3amada) 10 41,1% 3aganus 30 Bropoii yactu (B mponuioM roay: ot 6,3% B 3aganuu 34
10 44,5% B 3amanun 30). TIpsMoii 3aBUCIMOCTH IMPOIIEHTA BHITIOJIHEHUS OT YPOBHS CIIOXKHOCTH 33/IaHUS HET, TO €CTh TPYIHOCTH
C BBITIOJIHCHUEM 3aJaHUl MOTYT TIOSIBUTHCS Y DK3aMEHYEMBIX MPAKTUYECKHA BO BCEX 3aJaHMX, nmpeacTaBieHHbXx B KM mo
XHUMHH, HO CIIPABIIIOTCSA ¢ HUMH dK3aMEHYyEeMbI€ IT0-Pa3HOMY B 3aBUCUMOCTH OT YPOBHS MOJTOTOBKH.

2.1. MeToanyeckuii aHAJIU3 BHINOJHEHHUS 3aJaHUI 00yYAOIIMMUCSH ¢ MUHUMAJIbHBIM YPOBHEM MOATOTOBKH (He
NMpPeoa0JIeBIINX MUHUMAJIbHBIN 0aJ101), BKJIIOYAasi MEeTOANYECKHE PEKOMEHIAIMHU ISl YYUTeJ el

CpenHuii IPOLICHT BBITTOJHEHUS 3a1aHUI

16 26 3b 4B 5B 6I1 7II 8II 9II 106 1165 12011 136 1411 1511 1611 176 186 19Bb 205 21B5 2211 2311 2411 256 26b 275 285b

45,0
40,0
35,0
30,0
25,0
20,0
15,0
10,0

5,0

0,0

B rpymnmne He npeoosieBUIMX MHHHUMAaJbHbIe Oaibl HauOoJiblee 3aTpydHEHHE (IIPOLIEHT BBIMOJHEHHUs MeHblIe 15)
BBI3BAJIM 331aHUs 0A30BOT0 YPOBHS CI0KHOCTH Mo Homepamu: 4, 5, 10, 11, 13, 25, 27 u 28 (B nponutom roay: 2, 5, 10, 11 17,
26,27 u 28). TeHeHIINs HEBBITOTHECHUS Psijia 3a/IaHK COXPAHUIIACH U TIPOCIICKUBACTCS YIKE HA MPOTSHKEHUN HECKOJBKHUX JIET.

3aganue 4 HampaBJICHO Ha MPOBEPKY 3HAHWNM BUJIOB XUMHUYECKOM CBs3M (KOBAJICHTHAs, MOHHAs, MeTaJjuInyecKas,
BOJOPOAHAs) U MEXaHU3MOB €€ oOpa3oBaHMs, THUIIOB MEXMOJEKYJIIPHOTO B3aUMOJEHUCTBHUS, BELIECTB MOJIEKYJISIPHOTO U
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HEMOJIEKYJISIPHOTO CTPOEHHUS, TUIIOB KPUCTAJUIMYECKHX PEHIETOK, MOHMMAHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOW PEMIETKU. B mpoiiom roay ¢ 3TuM 3aaHueM crpaBuiuck 16,7%, a B TekymeM Becero — 9,4%. [lpu ananuze
caMuX 3aJlaHuil BHJIHO, YTO M3MEHEHUH B (POPMYIMPOBKAX HET U YPOBEHb CIONKHOCTH MPAKTUYECKU OJMHAKOBBINA, 3HAUMUT
npobiieMa B PEeIIEHUH KPOETCsl HETIOCPEICTBEHHO B HEJJOCTATOYHBIE MTOJATOTOBKH 9K3aMEHYEMBbIX.

EI'D 2025 EI'D 2026

M3 npemnokeHHOTO —TepeuHs  BeIOepHTe sBa  BemectBa ¢ artomHoif | M3 mpejutoxeHHOro nepeuHs BRIOepHTE J1Ba BEIECTBA ¢ HOHHOM KpHCTaIHUecKOi

KpI/ICTa.J'IJ'II/I'-ICCKOI\;I pCLHéTKOﬁ, B KOTOPBIX ITPHUCYTCTBYCT KOBAJICHTHAs HCIIOJISIpHaA peméTKoﬁ’ KOTOPbIC UMEHOT KOBAJICHTHYIO MOJSAPHYH0 XUMUYECKYIO CBA3b.
XHUMHUYCCKasa CBA3b.

1) MCTHJIAT Kalus

1) oxcua kpeMHuA(IV) S —
2) KpeMHHH

3) won 3) IepOKCHA HaTpus
4) rpadur 4) XIOpOBOAOPO
5) tochun 5) HHTpAT HaTPHUs

[Tpu ananu3e BeepoB OTBETOB MOXHO C/I€TIaTh BHIBOJI, UTO B TEKYIIIEM I'O/Ty OCHOBHBIE TPOOJIEMBI CBA3aHBI C OTCYTCTBHEM
c(hOpMHUPOBAHHBIX 3HAHUM C BHIOOPOM KPUCTAJUIMUECKHX perieTok (0Koso 35% dK3aMeHyeMBIX Jaiu aOCOJIOTHO HEBEPHBIE
OTBETHI 10 3TOM yacTH 3adanus). [IpuunH 3aTpyiHeHul pemeHus 3aJaHusi HECKOJIBKO: MPOOeibl B HOMEHKIIAType BELECTB, TO
€CTh 9K3aMEHYEMbI€ MPOCTO HE MOHMMAIOT KaKyk OpyTTo (opMylia UMEET MPEACTABIEHHOE BEIECTBO; B HEJOCTATOYHOM
c(hOpMHUPOBAHHOCTH 3HAHWW B 00JACTH TAKOTO TOHATHS KaK THUIBI XMMHUYECKHX CBS3€H M KpUCTATMYECKUX peméTok. Jls
YCTEIIHOTO PEIICHUsI 3TOTO 3aJaHus TPeOyeTcs yAENUTh MOBBINIEHHOC BHUMAHUE WMEHHO IMPAKTUYECKOMY AacCleKTy IMpHU
W3YYCHUU JaHHON TEMbI, yBEIUYUTh BpEMs Ha MPAKTUYECKYIO OTPaOOTKYy YMEHMH OOydYaromIUXCs MO OMPEICICHUI0 TUIIOB
XUMHYECKHX CBSI3€H B PA3IMUHBIX COeAUHEHMIX. OHUM U3 BApUAHTOB PEIICHUS SBISETCS AITOPUTM BBHIITUCHIBAHUS B CTOJIONK
NPEJCTaBICHHBIX BELIECTB, Jlajee HY)KHO Hamucarb OpyTTo (OpMysbl M BBECTH €Ille JBa CTOJOLA: TUI KPUCTALIMYECKON
peIIeTKU U BUAbl XUMUYECKUX CBsI3el B MoJieKynax. [lanee HaXoAuM MpaBUIIbHBIN OTBET.

Jlnis paccMaTpuBaeMOM IpyIIbl 9K3aMEHYEMbIX HE MPEOO0JIEBIINX MUHUMAIbHBINA MOPOT MPOLIEHT BBHIOJHEHUS MATOTO
3apanus — 10,3% (B npouuiom roay - 7,1 %) roBopuT 0 TOM, YTO Y HHUX IJI0XO CHOPMHUPOBAHO TOHUMAHUE OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB WJIM, BO3MOXHO, €CTh MpPOOJEMBbl B TPUBHANBHBIX Ha3BaHHSIX, KOJIMYECTBO KOTOPHIX B
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dbopmynupoBKax 3agaHuil pacrer. M3meHeHull ¢ mponuioro rojga B (GOpMyJUpOBKax 3aJaHUN HET. DK3aMEHYEMBbIM HYKHO
oOpaTuTh BHUMAaHHWE Ha 3allOMUHAHWE TPUBHAIBHBIX Ha3BaHWU BEMIECTB. BO BpeMsi MOATOTOBKA W PEUICHUS Pa3IMIHBIX
BAPUAHTOB CIIEYET 3aBECTH OTACJIBHYIO TETPa/Jb U BHIIUCHIBATH BCTPEUAIOIIUECS TPUBUAIbHBIC HA3BAHUS HEOPraHUYECKUX
BEIECTB. B ceTn MHTEpPHET €CTh MHOTO KYpPCOB M CBOJHBIX TAaOJHI] HA 3Ty TEMY, IO3TOMY HYXXHO IUIAHOMEPHO yYYUTH TaKHE
Ha3BaHUS BEILECTB.

EI'D 2025 EI'D 2026
Cpenu  mpe/ulokeHHBIX  (opMyi/HasBaHMil  BemlecTB,  pacrofiokeHHbix | Cpel  NPCITOKCHHBIX  (HOPMYJ/HA3BAHMH  BCLICCTB,  PAaclONONKCHHBIX
B [IPOHYMEPOBAHHBIX fYelikaxX, BbloepuTe (hopMyIIbl/Ha3BaHHA: B HPOH}”MCPSJBaHHHX A4eHKax, BEIOEpUTE (POPMYJIbI/HA3BAHU:
A) KHCIIOTHOTO OKCHJIA; A) ocHOBHOI conu;
B) kucnoii conu; b) Heconeobpasyrollero okcuia;
B) HepacTBOpHMOTrO ruIpoKcHIa. B) ménouu.
1 2 3 1 2 3
THIPOKCH HATPHs Be(OH), Fe,0; THIPOKCH] Ba(OH), oxenz asora(l)
xpoma(II)
4 5 6 ) < -
SO | NH4NO
] eremmenn(l o K,[Zn(OH)4] (ZnOH),CO; Na,O
7 8 9
I K,HPO 7 8 9
FHAPOREIA HESHA oern asora(l) 2 4 cynbdu aMMOHUS okcup xnopa(l) Be(OH),

[Ipu aHanu3e BeepoB OTBETOB BUJIHO, YTO DK3aMEHYEMBbIE 3TOM TPYIIIHI IIJI0X0 YCBOWJIU TeMY KilacCU(UKALIUK COJIeH U B
okoi0 20% ciaydaeB HEBEPHO OTHOCST CyJb(Pua aMMOHHUS K OCHOBHBIM COJISIM, @ BOT HECOJICOOPa3yIOIINEe OKCUIbl HAILIU
MPaKTUYECKU BCE 3K3aMeHyemble. Kiacchl coemuHeHnH 5TO (GyHAaMEHTAIbHAs TeMa HEOPraHWYEeCKOW XUMHH, HE3HAHUE
KOTOPOM HE JAET BO3MOKHOCTH MOHMMAaHHUSI XMMHUYECKUX CBOMCTB U IPOAYKTOB B3aMMOICHCTBUU PA3JIMYHBIX PEAKIUNA —
HK3aMEHYEMBbI MIPOCTO HE MOHUMAIOT, YTO KOHKPETHO UX CHPAIIMBAIOT U HE MOTYT CHPOTHO3UPOBATH PE3YyJIbTAT XUMUUYECKOM
peaKkiuu.

Hwuskuit npouieHT BoinogHeHus 3aaanue 10 roBoput o HechOPMUPOBAHHOCTH YMEHHUM OTHOCUTh OPTAaHUYECKUE BEIIECTBA
K ONpeAci€HHOMY KJIacCy WM O TpoOjieMe HE3HaHWs TPUBHAIBHBIX Ha3BaHWUU OpraHuyueckux BemlecTB. [IpoBepsiembie
AJIEMEHTBHI: TMPEJCTABICHUE O KJIacCU(PUKAIIMU OPraHUYECKUX BEIIECTB; HOMEHKJIATypa OpPTraHUYEeCKUX COCIUHEHUM
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(cucTemaTHuecKas) U TpUBHAJIbHBIC HA3BAHUS BaKHEUIITUX MIPEICTaBUTENIeH KJIACCOB OPraHUYECKUX BelecTB. B mpoiioM roay
IPOLIEHT BEPHOTI'O BBINOJHEHUA cocTaBuil 9,7, a B TekymeM roay — 11,7. IlpuunHa ynydmeHus: KadecTBa BBIIIOJIHEHUS CKOpee
BCEro KpPOETCs B TOM, YTO 3aJaHHM TEKYIIETO rojia MpPeACTaBHIA CTPYKTypHbIE (POPMYJIbI BEUIECTB, I/I€ HATJIATHO MPOIIE
UACHTU(DUIIMPOBATH KJIACC OPTraHMYECKUX BEIIECTB, HO JUIS pelIeHust TpedyeTcs 3HaTh OpyTTO POpMyIbl M QYHKIMOHATBHBIC
IPYNIbI, KOTOPBIE OTHOCAT BELIECTBA K ONPEACIEHHBIM KJIaCCaM.

VeTaHOBHTE COOTBETCTRHE MEXJTy BEIIECTBOM H K.]'IaCCOM/I"pyHHOi/’I OpTaHMUECKHX Yeranosute COOTBETCTBHE MY L])upmynufl BEIleCTBa M KJIaccoM/Tpynmnoi
o o - OpraHHY4ecKHX COC/IMHCHHH, K KOTUPOMY(-UH) OTO BEUIECTBO INPHHA/UICKHT:
COCAUHECHHH, K KOTOpOMy(-OH) OHO IIPpHHAAJICKHUT: K Ka)XJA0H IIO3HIHUH, K KaKA0H no3uunu, obo3HaveHHOH OykBOH, nHoabepuTe COOTBETCTBYIOILYIO
00o3HadeHHOH OYKBOMU, HOJ0OEPHTE COOTBETCTBYIOILYIO MO3HIHIO, 0003HAYEHHYIO MIO3HILHEO, 0G03HAICHHYIO IHPPOii.
uupoit. ®OPMYJIA BEUIECTBA KIJIACC/TPYIIITA OPTAHUYECKHUX
COEJIMHEHWI
BEIIECTBO KIIACC/TPVYIIIIA "N o 1) mpocThie aiuphl
i 2) UHMKIOaIKaHbL
OPI'AHMYECKUX COEJUHEHHNI \ ,f 3; -
A) HCOOCH; 1) axbaernsl ('2' 4) Qenos
~
b) CH;0C;H; 2) npoctsie 3pupbl B) @’ CH,
B) C;H,COOH 3) crokHbie 3QHpbI o
~
CH
4) KapOOHOBBIE KHCIIOTHI B) Q :
CH,

DK3aMeHyeMbIE€ ¢ HU3KMM YPOBHEM IOJATOTOBKH JIOJKHBI 3HATHh KJIACChl OPTaHUYECKUX BEIIECTB, HHAYE BO3MOXKHOCTh
BBIIIOJIHEHHS 33JaHUl 1O OPraHMYECKOM XHMMHH CTpeMUTCA K Hyro. IIpu aHaims3e BeepoB OTBETOB MPOCIEKHBAETCS
Hec(hOPMUPOBAHHOCTh TTOHUMAaHUsI pacro3HaBaHus (0koio 15%) Gopmynbl TpeTbero BeliecTBa, KOTOPOE AK3aMEHYEMBI IO
OIMUOKH OTHOCST K IUKIIOAJIKaHAM, He oOpaiiiasi BHUMaHUs Ha (DYHKIIMOHAJIBHBIE TPYTIIIHI.

3aganue 11 OTHOCHTCS K YMEHMIO HAXOAUTh M30MEpPbI U TOMOJIOTHM OpPraHMYecKuX BemecTB. OHO HampaBJIEHO Ha
IIPOBEPKY 3HAHWU OCHOBHBIX MOJIOXKEHUS TEOPUHM XHMHYECKOIO CTPOCHMS OpraHuueckux coequHeHnii A.M. bytieposa,
NOHUMAaHUS MOHATUN KPAaTHOCTh XMMUYECKOU CBSI3H, G- U T-CBSI3U, Sp3-, SP2-, SP-rubpuau3anuu opOuTaniei aToMoB yriiepo/a.
D10 6a30BbIe 3HAHUS Kypca JECITOro Kjiacca, ¢ KOTOPbIMU y JIaHHOM TPyl SK3aMEHYEMbIX HaOM0AatoTCs MpoOaeMbl, rie
OJIHUM U3 BBIXOJIOB SIBJISIETCS HEOOXOIMMOCTh MPOMUCATh CTPYKTYPHBIE (YOPMYIIbI MPEACTABICHHBIX BEIIECTB U ATO JOJIKHO
JaTh TOJTYOK B MMOMCKE MPAaBUIBHBIX OTBETOB. [IpOLIEHT BBIMOIHEHUS I TPOLLIOTO roja coctaBui 6,3, a s ekyuiero — 10,6.
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[Ipu aHann3e BEEpPOB OTBETOB 33JaHUs TEKYLIErO roja BUAHO, YTO AK3aMEHYEMbIE MyTAlOT IMOHITUS U30MEPHUS U TOMOJOIH,
BBIOWpast OTBEeTHI 1Mo HoMepamu 3 u 5. Takum o0Opa3oMm yduTenssM ClIeayeT OoOpaTHUTh BHHUMAaHHE HAa OCHOBHBIC TOHSTHSI
OPTaHUYECKON XUMHUH.

EI'D 2025 EI'D 2026
U3 mpemiokeHHOTO NepedHs BbIOepHTe [Ba BEIecTBa, B MOJICKylax KoTopblxX| M3 npejioskeHHOro mnepeuns BbIOEpHTE JBa BELIECTBA, KOTOPbIE SABIAIOTCS
OTCYTCTBYIOT aTOMEI YIIIEpOJIA B COCTOSHHHU Sp -THOPH/TH3AIHH. H30MEpPaMH 110 OTHOLIECHHIO APYT K ApYTy.
1) 3THJICH 1) METHIALEeTAT
2) Tomyon 2) nponaHajb
3) aueruieH ) 3) OyraHoBas KucinoTa
4) aueToH 4) stundopmuar
5) H30MpPOIaHOII 5) YKCycCHas KHCIIOTa

B nanHoMm 3amanum npo6iieMa MOKET HOCUTh KOMITJIEKCHBIM XapakTep — TPYAHOCTH Y 9K3aMEHYEMbIX MOKET BbI3bIBATh
HE TOJBKO TMPOILECC YCTAaHOBJICHWS THUNA TUOpUIM3ALMK aToMa yIiepoja, HO U Hec(HOPMHUPOBAHHOCTh IMOHUMAHUS
HOMEHKJIaTypbl OpPraHUYEeCKUX COEIWHEHHH. Bo3MokHOe pemieHue npoOiemMbl — OTpabOTKa YMEHHMM MO HaNHCAHUIO
CTPYKTYPHBIX (POpPMYJI OPraHMYECKUX BEIIECTB MO UX Ha3BaHUIO, OTPAOOTKA HABBIKOB 10 ONMPEAEICHUIO TUIIA THOPUAN3ALUU
aToMa yTJepoja, UCXOAsA U3 CTPYKTYpHOU (popmyibl (OKpYKEHHMs KOHKPETHOTO aToMa yriepoia B MoJIeKyle), (uKcauuu
3aKOHOMEPHOCTEH B3aUMOCBSI3U HAJIMYMSI G- U T-CBSA3M U THUIIOM THOpHUIM3aLKU. 3aJaHie TEKYLIEro rojia HEMHOI'O U3MEHUJIOCh
U JJISl €r0 pelIeHHs] HyKHO JIMO0O0 10 Ha3bIBaHHMIO BEIIECTBA OTHOCUTH (POPMYJY K OIpENEIeHHOMY KJIACChl, UM HapUCOBATh
CTPYKTypHbIE (OPMYJIbI BEUIECTB, MOCYUTATH KOJIUYECTBO aTOMOB B MOJIEKYJIaX, BCIIOMHUTh (DOPMYIMPOBKY «M30MEPOB» U
HalTU J1Ba NMPABWIbHBIX OTBETa. ba30BbIM 3HAHWEM JJIsl PELICHUS STOTO 3a/JaHMs SBJIETCS YMEHHE PUCOBATh CTPYKTYpPHbIE
(GopMyJIbl BEILIECTB U HA 3TO TpedyeTcs yAeNATh BHUMaHue Npu u3ydenuu naparpagos B 10-m kiacce.

3ananue 25 npoBepsieT 00IbIII0E KOJIUUECTBO COACPIKATEIIBHBIX JIEMEHTOB: XUMUS B TIOBCETHEBHOM >KU3HU, TipaBuiia Th,
XUMHSL M 3KOJOTHS M Jp. BelyunTh Bechb MarepHuall, KOHTPOJIMPYEMBIM 3TUM BOIPOCOM OYEHb CJOXKHO U TpelOyeTcs
aKTUBU3MPOBATh HAJIMYME METAIPEIMETHBIX 3HAHHUM, KOTOpbIE MOJIYYEHBI B XOJI€ M3yUEHUS JPYruX HpeameToB (Ouonorus,
dbusuka, mpupogosenennbe, Ob3P u ap.). [IporieHT BhIMOMHEHNS B IponuioM roay 0wt Bhie (17,8), uem B Tekytem (7,9), 4to
CBSI3aHO C HM3MEHEHHEM O0JacTH KOHTPOJIMPYEMOro 3HaHHUs. B Tekyuiem roay Kpome MOHUMaHHs OOJACTH MPUMEHEHHS
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BCIICCTBA HYXKHO OBLIIO0 HOHpO6OBaTB MMpOaHAJIU3UPOBATE CBA3b XHUMHYCCKHX CBOMCTB BCIICCTBA C HX CTPOCHHUCM. B

OONBIIMHCTBE YUYEOHUKOB B maparpadax ecTh pa3zien o0JacTd MPUMEHEHUs OpraHMYeCKHUX BEIIeCTB, HA KOTOPBIA TpeOyercs

oOparaTh BHUMaHHE U YYUTh B JIECATOM KJIacce.

EI'D 2025

EI'D 2026

HA3BAHUE ITOJIMMEPA
A) H30IPCHOBBIIT KayuyK
B) XJIOpONpeHOBBIH Kayuyk
B) HOIMBUHMIXIIOPHU]

YcTaHOBHTE COOTBETCTBHE MEXIy Ha3BaHHEM IMoJHMepa U GopMyIIoi MOHOMepa,
U3 KOTOPOTO IOJNYYaloT AAHHBIH IOIMMep: K KaxIoH IO3MIMH, 0003HaYeHHOMH
OyKBO#i, moJ0epHTE COOTBETCTRYIOINIYIO TIO3UIIHIO, 0003HAYEHHYIO TH(POIi.

®OPMYJIA MOHOMEPA
1) CH=C—CH=CH,
Cl
2) CH=CH
Cl
3) CH=CH
CH,
4) CH7=C—CH=CH,
CH,

VCTaHOBHTE COOTBETCTBHE MeXky O0JIaCThI0 NPUMEHEHHS H  BEIICCTBOM:
K KaXJIOH I03MIMH, 0003Ha4YeHHOH OyKBOH, NOAOEpHTE COOTBETCTBYIOIIYIO
MO3UIHI0, 0003HAYEHHYIO IIU(POH.

OBJIACTL IIPUMEHEHUM S BEIIECTBO
A) BOJIOOYHCTKA 1) TUIpokapOoOHAT HAaTpHs
b) muieBas NPOMBIILIEHHOCTh 2) Ttomyon
B) mpou3BOJICTBO B3PLIBUATEIX BEIIECTR 3) MeraH
4) o30H

CY}IH M3 BECPOB OTBETOB AJId TCKYHICTO I0Ja 3K3aMCHYCMBIC HpGI[CT&BJ'ICHHOfI KaTCTOPHUHU 3K3aMCHYCMBIX IICPCITyTaIN

IMOHATHUC «IIPOU3BOACTBA B3PbIBYATHIX BCIUICCTB» U «T'OPIOYHUC BCIICCTBA, TO CCTh 6OJ'II>H_IG, yeM B 30% CJIy4acB MCTaH IIPUHAIN

3a «IIPOU3BOACTBA B3PbLIBUYATBIX BCHICCTB», A4 B 20% ClIy4acB BOOAOOYUCTKY OIMOOYHO CBSI3BLIBAJIM C IMPUMCHCHHUCM TOJIYOJIa,

BMECTO 030HA, KOTOPBIN JOJHKHBI OBLITU BBIOpPATh, Cy/s U3 METANPEAMETHOCTA 3HAHUUN U3 APYTUX JAUCIUIUIUH, HAIPUMED, U3

Kypca ouosornu. C IMPUMCHCHHUEM HPIIHGBOfI COJbI B HHH.IGBOIZ IMPOMBIINIJICHHOCTH CIIPABUIINCH IPAKTHUYCCKH BCC DK3aMCHYCMBIC.

HNHTepecHO B TaHHOM clly4yae KaKyue OTBETHI JaIu IK3aMEeHYyEMbIe MPU UCIIOIb30BaHUN CTPYKTYPHBIX (DOPMYIT BEIIECTB.

3anaya 27 npoBepseT YMEHHUS PACCUUTHIBATH TEIIOBOM A (dEKT peakuuii U Cyast U3 BEEpOB OTBETOB OJHOM U3 MPoOiIemM
SBJIIETCSI HEBHUMATEJIbHOCTh JK3aMEHYEMbIX B OKPYIJIEHMH LU(pp. DTO SABISETCS OJHOM M3 CAMbIX CTPAaHHBIX MNPUYUH

IMOABJICHHUA HCBCPHBIX OTBCTOB H Tpe6yeT KOMIIIICKCHOTI'O PCIINCHHA KOHLCHTPAIIMKM BHHMAHMA HA BOIIPOCC U 3HAHUU IIpaBnJI

okpyriaenus mudp. Cyas u3 uHdopMaIuu mo BeepaM 0TBETOB TEKYIIETO TOja, TO MHOTHE Tal0T YABOCHHBIN PE3yJIbTAT B OTBETE
WM HAa00OpOT KpaTHO yMeHbInaoT 3HadeHue. CoaeprkaHue BOMPOca HEM3MEHHO C MPOILIOTO Tojla, TAKKE KaK U alTOPUTM
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pemenus. [IpobneMa kpoercs B HEIOCTATOUYHOM C(HOPMUPOBAHHOCTH YMEHHMs PelIaTh 3aJayd M0 XUMUU MAaTeMaTHUYEeCKUMU
METO/IaMU, B IAHHOM CITy4ae MpPOIOPLHEH.

EI'D 2025 EI'D 2026

B pesynbTaTe peakuum, KOTOpas NPOTEKAET B COOTBETCTBHH ¢ TEPMOXHMHMYECKHM | BBIUMCINTE KOMHYECTBO TEILIOTHI, BBIACTUBIIEHCS TIpH obpazoBanuy 8,96 1 (H.y.)

YpaBHEHHEM YIJIEKHCIIOTO  Ta3a B peakllMM, KoTopad TIpoTekala B  COOTBETCTBUH
FeyO305) + 2Als) = ALOssy + 2Fes ) + 824,3 k1K, ¢ TEPMOXUMHYECKHM YpaBHEHHEM

Beienunock 989,16 kJlx Temmorel. Kakas macca (r) amoMuHHA  Obuia CoHsOH g + 305() = 2C00) + 3H,0 + 1410 k/Tk.

H3pacXo/0BaHa B X0/I¢ peakiu? (3alMIIHTE YHCIIO ¢ TOYHOCTBIO [0 JECATBIX. )

(3amuimnTe YUCIIO ¢ TOYHOCTHIO JIO HENIbIX.)
OrtBeT: I.

HyXHO ynenuTh KOMIUIEKCHO€ BHUMAaHUE YUYUTENEW XUMHHM M MaTeMaTUKU MpU (HOPMUPOBAHUHM HABBIKOB PEIICHUS
JTAHHOM 3a7a4i, a yUEHHUKaM IPEIJIOKUTD aJITOPUTM PEIICHUS Yepe3 MPOIOPIIMIO U KOHTPOIUPOBATh YCBOSHUE MaTepHalia.

3amanue 28 mpoBepseT HATMYKE HABBIKOB PEIICHUS MO PacueTy MaccChl BEHIECTB WM 00beMa, B OTKPHITOM BapHaHTE
3a/1aya Ha HaXOXJCHUE BHIX0/1a XUMHUECKOW PEaKIIi. AHAIN3 BEIMYUH BBITOTHEHUS 3aJaHII BUIHO, YTO JUTSI JAHHOUW TPYIIIIBI
AK3aMEHYEMBIX XapakTepHa Hec(hOpMUPOBAHHOCTHh HABBIKOB PEIICHUS 3aJad, KOTOPOE JOHKHO OBLIO CPOPMHUPOBAHO €IIIe B
neBATOM Kjacce. [[puarHbBI HU3KOTO YPOBHSI BHITTOJTHCHHS 3aKTI0YAIOTCS: B HEBHUMATEIILHOCTH MPOYTECHHMS yCIOBHS (TpeOyeTcst
MPEACTaBUTh OTBET C TOYHOCTBIO JIO IIEJIBIX), HMCIOJIH30BAHMS OPTaHMYECKOW PEaKIWH CO CTOPOHBI Pa3padOTUYNKOB H
HEJI0OCTAaTOYHOT'O YPOBHS MOHUMAHUS MOHATUS «BBIXOJI XUMUYECKOHN peakiuny». JlaHHbIe 3a/1aun U3y4aroTcs B porpamme 9-ro
KJIacca U MEePUOJANYECKH MOBTOPSAIOTCS B JaibpHelIemM. TpedyeTcs pemarh aHaJIOTHYHbIE 33a/1adyd U HaOupaThCsl OMbITa B UX
pemenun. Jlyis ympolneHus: TOHMMAaHUS 3a/aud Ha HaXO0XJACHHUE MacCOBOM JOJM PEKOMEHJIOBAHO 3aJICCTBOBATH BCE
BO3MOYKHOCTH BOCIPHATUS B 00paObOTKM WH(OpMAIMU: HATJSTHO MPEACTABIATH (PUCOBATh) PACTBOPHI, 3ayMBIBATHCS 00
W3MCHCHUH MAcCCOBOW JTONM MpH pa30aBlIeHUH WM NPH KOHIICHTPUPOBAHWH; 0OpamiaTh BHUMAaHUE Ha TOYHOCTh OKPYTJICHHUS
udp. [lo momydeHHBIM BeepaM OTBETOB MOYKHO CJIE€JIaTh BBIBOJ, YTO YyTh MCHBIIE IMOJIOBHHBI 3K3aMEHYEMBIX BOOOIIE HE
NPUCTYTAIM K PEIISHUIO ATOTO 3aJaHus M OCTaBWIIM ATy 3ajady O0e3 OTBeTa.
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EI'D 2025 EI'D 2026

Ha B3auMopeiicTBie ¢ HaBeckoif TexHuueckoro xiopuma Gapust maccoit 400 r | Beiguciure o0néM (H.y.) rasa, molnydeHHoro JeicTBheM H30bITKA CONSHOM
Tpebyercss pacTsop, coxepxammii 137,2 r cepHoil kucnorel. Berumenute | kucnotsl Ha 10 r TexHmyeckoro cynsguia xkenesa(Il), B koropom MaccoBas 10

MaccoByto Jomo (%) He B3ammozeiictBytomux ¢ H,SO, mpumeceii B ykasaHHOM | wecymsHIHBIX TphMeceil coctainser 12 %. (3amMumTe YHCIO ¢ TOYHOCTBIO
06pa3ne. (3aHI/II_[II/ITe YHUCJIO C TOYHOCTBIO 10 I[CCS[TBIX.) 0 COTLIX.)

YacTo B mpeacTaBiICHHBIX 3ajladyax IMOJydaroTcs MUPbI, KOTOPbIE HE TPEOYIOT OKPYIJICHUS, peUb MJIET O KOJIUYECTBE
MOJIb, 3HAUYMUT SK3aMEHYEMbl, KOTOPBIC Jajid HEBEPHBIM OTBET HE IMOHHUMAIOT AJTOPUTM pEIICHUSA JaHHOW 3aJauM, XOTS
aHaJOrUYHbIe 3a7aHus OblTM B OI'D 10 XMMUM U aJITOPUTMBI PEIICHUS pa30upalid y)Ke Ha MPOTSKEHUH HECKOJIBbKUX JeT.EcTh
MIPOCTOM M JICMICTBEHHBIN aJITOPUTM PEIICHUS TAKOTO THIIA 3aJiay: HAlMMCAaHUE YPABHEHUS] XUMUYECKON PEaKIMU; HaXO0XKICHUE
MacChl YUCTOTO BEIIECTBA U KOJIMYECTBA; IOHUMAaHUE B KAKMX MOJIIPHBIX COOTHOIIECHHUSIX PEarupyroT BEIIECTBA U HAXOXK/ICHUE
HMCKOMOM (pM3MYECKON BEIIMUUHBI.

[Ipu aHanuze pe3yabTaTOB IPYMHIIbI AK3aMEHYEMBbIX, HE MTPEOI0JEBIICH MUHUMAIIBHBIN OPOT, B 3aIaHUSX MTOBBIIIICHHOMN
YPOBHS CIIOKHOCTH MOYKHO CJIeJIaTh BBIBOJ, YTO MPOOJIEMbl BOSHUKAIOT MPAKTUYSCKU CO BCEMU 3adaHusaMu: 7, 12, 14-16 u 24.
[Ipo6yieMbl B TOM, YTO JJAHHBIC 3aJIJaHUs PACCUYMTAHBI Ha YIYUYIIEHHYIO ITOATOTOBKY, OTHOCUTEILHO 0230BOTO YPOBHS U PEIICHUS
ATUX 3a7aHul TpeOyeT XOPOIIMX 3HAHUH M CHCTEMaTHYSCKOU TOATOTOBKH, HAIMYKE KOTOPBIX Y JAHHOM IPYMIIbI AK3aMEHYEMbIX
KpaiiHe MaJo.

3agaHue 7 OTHOCUTCS K XMMHUYECKUM CBOMCTBAM BaXKHEUIIMX METAUIOB M HEMETAJIOB, CIOCO0aM HMX MOJYyYCHUS
MeTauioB. CpeqHuil TPOIEHT BHIMOJHEHUS B MPONUIOM roay — 5,8, a B TekymeM — 4,6. 3amanne 0e3yCJIOBHO CIOKHOE B
pemenun. Oxoiio 25% sK3aMeHyeMbIX TEKYILETo roja ONIMOIKCH JIMIb B OAHON mudpe (Mo pesyiabTaTaM aHajlu3a BEEpOB
OTBETOB), B JAHHOM IPUMEPE OHU HE YUJIH OTCYTCTBHE BO3MOKHOCTH B3aMMOJICHCTBUS YIJICKUCIIOTO ra3a U Q30THON KHCIIOTHI.
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EI'D 2025

EI'D 2026

YCTaHOBUTE COOTBETCTBHE MEXKAY BCIUCCTBOM H PEArcHTaMH, € KaXIbIM
U3 KOTOPBIX 3TO BELIECTBO MOJKET B3aUMOJECHCTBOBATH: K Ka)K[OH IO3ULIAH,
00o3HaueHHOH OyKBOH, 110J0epUTe COOTBETCTBYIOIIYIO HO3UIIMIO, 0003HAUEHHYIO

U QpOH.

BEHIECTBO PEATEHTHI
A) Cl 1) HF, NaOH, Na,CO;
B) SiO, 2) HCI, ALOs, CaCl,
B) K,CO; 3) NaOH, KI, BaCl,
F) CUSO4 4) HzSO4, 02, COZ
5) Mg, H,S, H,

VcTaHOBUTE COOTBETCTBHE MEXKJY BELIECTBOM H pearcHTaMH, € Ka)KIbIM
U3 KOTOPBIX 3TO BEHIECTBO MOXKET B3aMMOJCHCTBOBATh: K KaxKIOH IO3HLHH,
0003HaYeHHOH OyKBOMH, MOAOEPUTE COOTBETCTBYIOILYIO IIO3HIUI0, 0003HAUEHHYIO

U poii.

BEHIECTBO PEAT'EHTEL
A) P (xpach.) 1) FeO, O,, Fe;04
E) Hz 2) KOH, BaClz, NH3H20
B) A12(804)3 3) NaOH, CuO, COZ
F) HNO3 (pa.36) 4) NH4F, Mg, FCQO3

5) HNOj; (xonm.), Ca, I

Cama ¢opmyJIUpOBKa OCTAE€TCSI HEM3MEHHOW Ha MPOTSKEHWU HECKOJBKHUX JIeT. JIJisl yCHEIIHOro pelieHus JaHHOTO

3aJJaHuA Tpe6y€TC}I XOopomo pa36HpaTI>CH B XMMHUYECKHUX CBOMCTBAX BCHICCTB C YYCTOM BO3MOKHOCTH HCIIOJIb30BAHUA OBP u
00s13aTebLHOE PCUICHUC OOJIBLIIOr0 MAacCHBa aHAJOTHMYHBIX SaIIaHI/Iﬁ JJIsA BI)Ipa6OTKI/I YCTKOI'0 aJropurMa M IIOHHUMAHUA
IMPOTCKAHNA BO3MOKHBIX XHMHUYCCKHX pCaKIJ;I/If/'I. OI[HI/IM N3 IIOAXO0HA0B ABJIACTCA HMCKIIOYCHHC TCX PCAarCHTOB, ¢ KOTOPBIMH

pCaKiusg TOYHO HC HOfII[CT, TaKHM O6p330M SKSaMeHyeMBIﬁ CHHMXKACT BapI/Ia6€JIBHOCTB 3aJaHuA U IIOBBIIIACT CBOM IIIAHCHI Ha

BBIOOP MPABUIIBHOTO OTBETA.

3aganue 12 HampaBleHO Ha MPOBEPKY 3HAHMM XUMHUYECKHE CBOWCTBA YIVIEBOJAOPOAOB M KHCIOPOACOAEPKAIINX

COCIMHEHUW. Y pacCMATPpUBAEMOM TPYIIIBI 3K3aMEHYEMBIX CYJsl U3 BEEPOB OTBETOB OTCYTCTBYET MOHUMAHUE MEXAaHU3Ma

peaKIfy, peareHT 1 uxX KiiacCuPpuKaluii, mpu pacCMOTPEHUU 3aJaHus MPOILIOTO roaa. B Texymiem romy 3aganue GoKycupyercs

Ha XMMHUYECKUX CBOMCTBAX Pa3JINYHBIX KJIACCOB OPraHHMYCCKHX BCIICCTB, UCMY YIACIISICTCA OoJibllice BHUMaHHUE B IIKOJC, HO

MPOIIEHT MPABUILHOCTU BBINIOJIHEHUS 3TO He nmoaTBepxkaaeT (s 2025 rona — 4,1%, 2026 r. — 1,2%). IIpoueHT BBINOIHEHUS

Ype3BbIYAIHO HU3KUH, YTO TOBOPHUT O CEPHE3HBIX MPOOIEMax C 3TUM 3aJaHHEM.
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EI'D 2025

EI'D 2026

U3 MPEAJIOKECHHOI'O0 TICPCUHA BBI6€pI/IT€ BC€ pCaKIHH, KOTOpbIC IIPOTCKarOT
M0 HOHHOMY MCXaHHU3MY.

U3 HIPpEAIONKCHHOTO IICPCYHA BLIﬁBpI/ITe BC€ BCIIECTBA, ¢ KOTOPbIMH BCTYIIAIOT
B peaKIIMKO KaK alleTHJICH, TaK 1 6CH33J'H>II,CFI/II[.

1) xJopupoBaHHE STaHa

1) Hy
2) THApaTanHg IponUHa

: 2) HCl

3) GpomupoBaHHe 3TaHa 3) Ag,O (NH;p-p)
4) ruapoGpomHpoBaHue OyTeHa-2 4) NaOH

5) GpoMHpOBaHHE TONYOla Ha CBETY 5) Cu(OH),

3anumuTe HOMCpa BI:IﬁpaHHI:IX OTBETOB.
3anuniuTe HOMEpa BBI6paHHbIX OTBETOB.

OTBeT:
OTBeT:

Cyast u3 BeepoB OTBETOB OOJIbLIE [TOJIOBUHBI IK3aAMEHYEMBIX JJAJIU B 33/IaHUU TEKYILET0 rojia Tpu 0TBeTa (KaK 3TO OOBIYHO
ObIBaeT s 3a7anus 12). 3amanue clI0KHOE U OJJHO3HAYHO TpeOyeT MpeICTaBICHNs CTPYKTYPHBIX (POPMYJI BEIIECTB U 3HAHUS
XUMHYECKUX CBOMCTB OPraHMYECKHUX BEIIECTB. Tak KaKk MOTYT CHPOCHUTH B 9TOM 3aJaHUM €€ U MEXaHU3MbI PEaKIuil, 4To
CKopee Bcero u OyAeT B JallbHEWIIEM, BO3MOXKHOE pELIEHUE MPOOJIEMBbI — HEJb3s1 CBOJUTh M3yYEHHE XMMHYECKUX CBOMCTB
Pa3IMYHBIX KJIACCOB OPTraHMYECKHX COCIWHEHUH K MPOCTOMY MEPEUYUCICHUI0O XMMHUYECKUX PEaKIMid, KOTOpbIe M HUX
xapakTtepHbl. Heo0X0MMO aKIIeHTHPOBAaTh BHUMAHKE HA TaKUX MOHATHAX Kak CyOCTpaT U peareHT (YTO MO3BOJIUT ONPEACIUTh
TUI peaklMd U MEXaHU3M DPEaKIMH). 3aydYdBaHHUE PEAKIMM B OpraHMYEeCKOM XMMHUU HEIPPEKTUBHO, MOHUMAHUE MPUPOJIbI
peopranusaium cBsizell B cyOCTpaTe U peareHTe MO3BOJIMT pellaTh JaHHBIM TUN 3aJaHus Oojee ycremHo. [ Tekyiiero roaa
HAX0XJIEHUE OJMHAKOBBIX PEAareHTOB MPU B3aUMOJICHCTBUM C PA3NMYHBIMU KJIACCAMM BELIECTB ObUIO HE €IMHCTBEHHBIM
BApUAHTOM 3aJaHus 12, Takke paccMaTpUBAJICS BapUaHT MOJYUYEHUS OPraHUYECKOIO BEIIECTBA apOMATUYECKOrO0 CTPOCHHUS B
pe3yJbTaTe B3auMOJICUCTBUS MPEACTABICHHBIX peareHToB. [ pemenns Takoro 3aaaHusi Tpedyercst nonpoooBaTh NPONUCATH
peakiuy B3aUMOICUCTBUSA, HO HYKHO IMMOHUMAaTh, YTO ATO CYIIECTBEHHO YBEIWYHUT BPEMS BBIMOJHEHUS JAHHOTO 3aJaHUs, HO
SIBHO MIOBBICUT IIIAaHCHI HA BEPHOE PEILIECHHE.

3ananue 14 HampaBlieHO HA MPOBEPKY 3HAHUN XMMUYECKUX CBOMCTBA Pa3IMYHBIX YIIEBOJOPOAOB, MOXKET 3aTparuBaTh
CBOOOHOPAIMKAIBHBIM U MOHHBI MEXaHU3MbI pEaklMU, MOHATHE O Hykjeoduie u snexrtpoduine. [IpaBunbHBI OTBET Ha
3aJaHue npouuioro roga — 3352. Takoil BapuaHT OTBETA Aajud TOIbKO 66 yuyacTHUKOB (30%) 3K3aMeHa, pelaBIInX 3adaHus
nanHoro komriekta KUM. Eme 24 yuactauka (11%) 3apadotanu 1 6am.
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EI'D 2025 EI'D 2026
VYcTaHOBHTE COOTBETCTBHE MEXKIAY XHMHYECKOM peaKuuHef/i M OpraHudecKuM VCTAaHOBHTE COOTBETCTBHE MEKTYy CXEMOH PeakiM M TPOIYKTOM, KOTOpHIit
BEILIECTBOM, MpeHMYyIIECTBCHHO ?6pa3yIOHMMCH B OTOM DPCAKIHM: K KaXIOH PCHMYIIICCTBEHHO 00pa3yeTcsi B Pe3yIbTaTe ITOH PEeakIiH: K KaKIOH MO3HIIHH,
NO3HUMH, O0003HAYCHHOH OYyKBOI, IOAOCPUTE COOTBCTCTBYIOLIYIO IO3HLHIO, obo3HaueHHOH OYKBOIi, MOIOEpPUTE COOTBETCTBYIOLIYIO IO3HIINI0, 0003HAUEHHYIO
obo3naueHHY10 HHUPOI. upoii.
PEAKIIMA HPOAYKT PEAKIIMU CXEMA PEAKLIMU ITPOAYKT PEAKILIMU

A) THapaTanus 6yTuHa-1 1) CH;CH,CH,COOH A) CeHsCl+ KOH 1° 1) Geusoiinas KucioTa
B) ruaparanus 6yruna-2 2) CH;CH,COOH . 2) OeHzoar Kanus
B) runparauus OyTteHa-1 3) CH;C(O)CH,CH; b) CeHsCH=CH,+ KMnO, (H )+H 3) ©Oenson
) okucinenne 6yrena-1 (KMnO,, HY) 4) CH;CH,CH,CH; B) CeHsCH(CH;), + KMnO, (H') ? 4) deHoONAT Kanus

5) CH;CH(OH)CH,CH; I) CeHsCH; + KMnO, (KOH) —— 5) ¢enmnykcycHas kuciora

6) CH;CH,CH,CH,OH 6) denon

Takum o6pazoMm 59% nsK3aMEeHyeMBbIX OTBETHJIM a0COJIIOTHO HEBEpHO. JlaHHas KapTWHa TOBOPUT OO0 OTCYTCTBUHU
NOHUMAHUSl Y HK3aMEHYEMbIX UYTO TAaKOE€ MEXaHU3M pPEaKlWH, peareHT, KiIacCU(pUKAIMU PEareHTOB, a TAKXKE OTCYTCTBUHU
NOHUMAaHUsl HOMEHKJIATyphl OPTaHUYECKUX COEIUHEHUM, YMEHUU TpaHcQopMUpOoBaTh Ha3BaHHWE B (opMyidy U HaobopoT. B
TEKYILEM o1y 3aJjaHUE MMOX0XKEE, HO BMECTO ONMCAHMS ITPOLIECCA JaHa XUMUYECKas peaKkus, HO MPOAYKT PEaKUy MPUBOIUTCS
B BHJI€ HOMEHKJIATYPHOTO WJIM TPUBUAILHOTO HAa3BaHUS, YTO SIBISIETCS YCIOKHEHUEM JJI SK3aMEHYEMBIX CO CJIa0bIM YPOBHEM
noaArotoBku. Takum 06pazom Bcero 2,6% 3K3aMEHYEMbIX CMOTJIH PEUIUTh 3TO 33a/laHKE B MOJTHOM 00BbEME.

Bo3moxHOe pernienne npo6ieMbl — IpOnKucaTh ypaBHEHHE XUMUYECKOM peakliuu, IPU 3TOM paccTaHOBKa KO3 (HULIHEHTOB
B JaHHOM 3ajaHuM He Tpedyetcs. Cynsd U3 BeepoB OTBETOB TEKYILEro roja Oobliie MOJOBUHBI OIIMOOK CBSI3aHO C TEM, UTO
’K3aMEHyEeMbI€ B NEPBOM peakuuu 00pa3oBbIBAIM MOJIEKYTYy ()EHOJIa M HE YUUTHIBAIHU ILEJIOYHOM Cpelbl U BO3MOXKHOCTH
JanbHEHIIero B3auMoAeCTBUS c1ab0i OPraHMYeCKOM KHCIIOThl M THIPOKCUAA HATpusi ¢ oOpa3zoBaHuEM (EHOJSITA HATPUS.
Yuutensm crnegyer oOpaniaTh BHUMaHUE HA TO, YTO PeaKlys JOJKHA MPOTEKATh A0 KOHIA U 00palllaTh BHUMaHUE MIKOJIbHUKOB
Ha Cpelly XUMHUYECKOW PEaKIIUH.

3ananue HoMep 15 mpoBepsieT 3HaHUS XapaKTEPHBIX XUMUYECKHX CBOMCTB MIPEAEIBbHBIX OAHOATOMHBIX 1 MHOTOATOMHBIX
cnupToB, (eHosa, anbACTUIOB, KAapOOHOBBIX KHCJIOT, CIOXKHBIX d(upoB. Baxneimmue crmocoObl TOJyYCHHS
KHCJIOPOJCOIEPKAIINX OPraHUYECKUX COETUHEHUM.
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ET'D 2025 EI'D 2026
YcTaHOBHTE COOTBETCTBHE MEXKITY CXEMOH peakilHi U OpPraHMYECKUM MPOJYKTOM, YcTaHOBUTE COOTBETCTBHE MEKAY CXEMOH peakIMM W  BelllecTBOM X,
OPESUMYIIICCTBEHHO ~ OOpa3yromuMcs MpUH  TPOTEKaHWH  3TOH  peakIuu NPUHUMAIOIMM B HeH ydYacTHe: K Kax/OH MO3WIMH, 0003HaueHHOil OYKBOIi,
B COOTBETCTBYIOIIMX YCIOBHAX: K KaxJol mo3uiuu, o0003HaueHHOH OYKBOii, 10A0GEPUTE COOTBSTCTBYIOIIYIO MO3UIHIO, 0603HAYCHHYIO 1IH(POIA.
no0epuTe COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAYCHHYO TTH(POH.
CXEMA PEAKIIUH BEILIECTBO X
CXEMA PEAKIIMH MMPOJVYKT PEAKIINH A) X Cu(OH),, t° 1) mponanon-1
T
A) CH;CH,OK + H,O — 1) mponaHanb yKeyeHas kaenota 2) nponaHOH—Z
/O 2) ykcycHad KucioTa B) X 80,7 JIU3THIIOBRIH 3Hp 3) mponun
b) CH3*C1 +H; — 3) aTaHon . 4) nponaHaib
H KMnO,, H
4) XIOpYKCYCHas KMCIIOTa B) X ————* > aneron 5) 3TaHon
B) CH3CH20H + KMI'IO4 + HzSO4 - 5) 3TaH )y 6) areTaIbICT Ul
I') CH;COONa+ HCl — 6) >TuineH N X H,O, Hg B——

Cyns U3 BeepoB OTBETOB B MEPBOM NPUMEPE dK3aMEHyeMble He OOpaTWJIM BHUMAaHHE Ha PAa3HOE KOJIUYECTBO aTOMOB
yriiepoja B UCXOJHOM BEIIECTBE W MPOJYKTE MpHU okuciaeHuu. Omudka cTpaHHast U TpeOyeT pacCMOTPEHUSI Ha IIKOJIbHBIX
ypokax. 3aJjaHue TEKYIIEero roja CJIOXHee, TaK KaK HYXKHO CIUIAaHUPOBATh XMMHUYECKYIO0 PEAaKIHMI0 M BBIOpATh HMCXOIHOE
BEIIICCTBO, ITOATOMY M IPOIICHT BBHITIOJHCHHS B TCKYIIIEM IOy HIKE MPEABIAYIIEro (B TEKyIIeM roay — 3,5, a B mponuiom — 7,1).
DKk3aMeHyeMbIM TpeOyeTcs 0ojiee BHUMATEIbHO OTHECTHCHh K M3YYCHHIO XMMHUYECKUX CBOWCTB OPTraHUYECKUX BEIIECTB, K
TEHETUYECKOM CBSI3M MPOIlecca OKUCIICHUS U TUCATh XUMUYECKUE PEAKITUH, YTOObI YO TUTHCS B IPaBUIILHOCTH CBOETO BHIOOPA.

3anganue 16 npocneXuBaeT TeHETUYECKYIO CBSI3b OPTAaHUYECKUX BEIIECTB. ITO OCHOBA OPraHUYECKUX B3aUMOJICUCTBUM,
KOoTOpoe Oa3upyeTcs Ha 3HAHUM XUMUYECKUX CBOWCTB M CHOCOOOB TMOJydeHHsA. B Tekymem rojay SK3aMeHyeMbIe
paccMaTpuBaeMOW TPYIIBI CIPAaBUIMCh C ATUM 3aJlaHveM ycremHee mnpensiaymero (7,6% mnpotus 4,1%), HO HpouEHT
BBITIOJTHEHUS HU3KUN U TPEOYET JeTaIbHOro pazdopa 3Toi TeMbl. OJTHUM 13 pabounX CIIOCOOOB PEIICHUS SABJISIETCS COCTABICHUE
CXEMBbI peaklMi B BHUJE CTPYKTYPHBIX (HOPMYJI XUMHUYECKUX IMPEBPAICHUM W HATJISIAHOE MPOIMUCHIBAaHUE MPEACTaBICHHBIX
BEIIIECTB HE B BUJIE HOMEHKJIATYPHBIX HAa3BAaHUM, a CTPYKTYpHBIX (opmyJi. JlaHHBIE BeepOB OTBETOB TOBOPAT O TOM, YTO €CTh
po0IeMbl B TOHUMAHUH T€HETUYECKOW CBSI3M OPTaHMYECKUX BEIECTB M PEATbHOE COCTABICHHE XMMUYECKUX PEAKIMA cpa3y
MOKAXET OIMMMOOYHOCTH WJIM MPABWJILHOE HATIPABJICHHS MBIIIUJICHHUS YK3aMEHYEeMOTr0. 3aTpaThl BpeMsi Ha TaKOH airOpuT™M Oy Iy T
BBIIIIE, HO M PE3YyJIbTAaT CKOpPEE BCEro Oy1eT BEPHBIM.
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EI'D 2025 EI'D 2026

3a/iaHa cxeMma MpeBpallleH! i BEIleCcTB: 3ajana cieympllas cXeMa IpeBpalleHHiH BelllecTB:

x _2Zn Gyren-1 — ¥ — Gyranon-2 H-0yTan — X — Y — yKcycHas KHcI0Ta

OHpe)],CHPITC, KAaKHE U3 YKa3aHHBIX BEIECTB ABJIAIOTCH BEIIECTBAMU XuvY OHPG,HCHPITC, KaKHC U3 YKAa3aHHBIX BCILICCTB ABJIAIOTCA BCIICCTBAMH XuYt.

1) OyTaHanb

2) 6yraHon-2
3) 2-GpombyTan
4) OyTen-1

5) Oyren-2

1) Oyranon

2) 2-6pombOyTan

3) Oyranon-1

4) 1,2-puxnopbyran
5) Oyranamon-1,2

3aganue 24 HamnpaBjieHO HA MPOBEPKY 3HAHUU MO HUICHTU(GUKAIMA HEOPTaHUYECKUX U OPraHUYECKUX COCTUHEHMM.
[TpaBubHBIN OTBET HA 3a7aHue mpouwioro roga — 5312. Takoi BapuaHT oTBeTa Aayid TOJIbKO 88 ydyacTHUKOB (40%) sKk3amMeHa,
pemaBmmx 3aaaHusi gaHHoro komiviekta KMUM. Eme 49 yuactaukoB (23%) 3apabotanu 1 Oamn. Takum oGpazom 37%
HK3aMEHYEMBIX OTBETWJIM aOCONOTHO HeBepHO. [lo Beepam Tekyllero roja MOXHO CKa3aTb, YTO B TPETbEM IpUMEpE
’K3aMEHyEeMbI€ IIAHUPOBAIM MOJIYYUTh METAIIIMUYECKOE cepeOpo, pa3MBbIILLIsAs aHAIOTHEN Mpoliecca OKUCICHUS allbJIerHI0B B
peakuuu cepeOpsiHOro 3epKajia. YUYUTeNnsiM HY>KHO OOpaTUTh BHUMaHHE Ha XMMHYECKHE CBOWCTBA B3aMMOJCHCTBUS aJIKUHOB
TUIPOKCOUAMUHOM cepelpa, Tak KaK yUeHUKH XOPOILIO YCBOWIIM PEAKINIO CEpeOpSHOTo 3epKaia ¢ ajlbJAeruaaM1, a peakuus ¢
QJIKMHAMU OCTajlach He3aMeueHHOU. /laHHOe B3auMOJECTBHE MOYHO OTHECTH K Kau€CTBEHHOM peakluu C BO3MOKHOCTBIO
pacIo3HaBaHUS HAJUYUSA TPOVMHOW CBS3M Y IIEPBUYHOIO aTOMa yriepoaa.
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EI'D 2025 EI'D 2026
VcTaHOBHTE COOTBETCTRHE MEKIY PEaTMpPYIONIMMH BEIIECTBAMH M NPH3HAKOM(-aMH) | YV CTaHOBUTE COOTBETCTBHE MEXKIY peardpyrolIUMH BellecTBaMH W IPU3HAKOM
TNPOTEKAOIICH MEXKly HUMH PEaklHA: K KaK 10/ MO3HIINH, 0003Ha4UeHHO# OyKBOA, HpOTeKAoIIei MeX/[y HUMH PeakIliu: K Kax/10H Mo3uInH, 0003HauYeHHOI OYKBOH,
To16epHTE COOTBETCTBYIONLYIO MO3HIIHIO, 0003HAYCHHYIO IH(POI. noa0CpPUTE COOTBETCTBYIONIYIO MO3UIHIO, 0003HAUCHHYIO [THPPOi.
PEATUPYIOIUIME BEHIECTBA IMPHU3HAK(H) PEAKLITMH PEATHPVIOIIUE BEIIECTBA [IPU3HAK PEAKLINA
A) NaOH (p-p) u HSO4 (p-p) 1) HM3MEHeHHE 1IBETa pacTBOpa A) >TuieH u Br; (p-p) 1) o0pa3zoBaHue pacTBOpa CHHETO I[BETa
B) CuO u H;804(p-p) 2) pacTBOpeHUE TBEPJOro BEIIECTBA
B) stunenriukois u Cu(OH), 2) obpasoBaHHe ocajika
B) K,Cr;07(p-p) u KOH (p-p) Y BBIJIENIEHHE ra3a G
I') Znu HNO; (p-p) 3) pacTBOpeHHE TBEPIOTO BEIIECTEa B) mponun u [Ag(NH;),]JOH 3) obecuBeuyrBaHHe pacTBOpa
¥ M3MEHEHHE 1[BETa PacTBOpa I ¢enon (p-p) u KOH (p-p) 4) o0pa3oBaHHe METALTHYCCKOTO cepebpa
4) obpa3oBaHHE OcajiKa 5) BHAMMBIC IPH3HAKH PEaKIMH
5) BHAMMBIC IPU3HAKH PEaKIUH OTCYTCTBYIOT
OTCYTCTBYIOT

3ajaHne TEKYIIero rojaa HampaBJIeHO Ha PU3HAKHA B3aUMOJCHCTBHUS OPTaHUYECKUX BEIIECTB, YTO, CY/Is M0 YBEIUICHHUIO
MPOLICHTA BBITIOJIHEHUS, SBIsETCA OoJjiee MPOCTOM 3ajadyeil Juisi dK3aMeHyeMbIX. UTOOBI pElmuTh 3TO 3aJlaHue C BBICOKOMN
CTENEHBIO BEPOSITHOCTH TPEOyeTCs BBEICHHUE B ITKOJIBHYIO MPOTpaMMy OOJIBIIETO YMCIa YACOB, OTBE/IEHHBIX Ha JIA0OPATOPHYIO
JeSATEIbHOCTh 00YYArOIINXCsI, TOCKOJIbKY TTPaKTUYecKas OTpaboTKa KaueCTBEHHBIX PEaKIUil aKTUBUPYET 3pUTEIbHYIO aMSTh
U CIIOCOOCTBYET OoJiee riTyOOKOMY YCBOCHHUIO MaTepuara.

Ecnm paccMarpuBath 3amaHusi BBICOKOTO YPOBHSI CIIO)KHOCTH, TO TPOIICHTHI BBITIOJIHEHUS PAacCMaTPUBAEMOM TPYIIIIBI
AK3aMEHYEMBIX CTPEMUTCS K HYJIIO M YaCTO K PEHICHUIO 3TUX 3aJIaHUl dK3aMEHYyEeMbIe HE TIPUCTYIIAH, YTO SBJISCTCS BBIBOJIOM
TOTO, YTO YPOBEHB MOATOTOBKH HY>KHO TTOBBIIIATS.

PestoMupysi nmaHHBIE TOKa3aTeld, MOXXHO TOBOPUTH O KOMIUIEKCHOM HECHOPMHPOBAHHOCTH IMOHUMAHUS OCHOB
HEOPTaHWYECKON M OPraHMYeCcKOW XUMHUU B 1EJOM. BO3MOXKHBIC MPEACTABUTENM TPYIIbl IK3aMEHYEMBIX, KOTOpas He
PE0JI0JIeeT MUHUMAIBHBIM TIOPOT, JOJDKHA OBITh MICHTU(DHUIIMPOBAHA YUYUTEISIMU MPEAMETHUKAMHE €Ile Ha CTaJlud BhIOOpA
PK3aMeHa M0 XMMHH 10 HU3KUM 3HAHUSAM MPEIMeTa W HeXETaHHeM pa30ouparh 3aJaHus Ha JOCTAaTOYHOM YypoBHE. B ciyuae
BbIOOpa DJK3aMeHa MO XUMHUU TpeOyeTcs cAenaTh ymop Ha pelIeHHe 3agaHus 0a30BOr0 YPOBHs CIOXHOCTH. HykHO
chopMHUpOBaTH IEPEUCHB 3aJJaHUH, KOTOPBIE JaHHAs TPYIINa IIKOJIbBHUKOB B COCTOSIHUH PEIIUTh M OTPa0aThIBaTh TAKHUE 33 aHus,
UCITIOJIB3YyS] MaTEPHUAITBI MPOIILIBIX JICT.
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2.1.1. Onucanmue HpeIlMeTHOﬁ MOATOTOBKHU YYaCTHUKOB EI'D ¢ MuHNMaJbHBIM YPOBHEM NMOATOTOBKHA, aHAJIHU3
THIIHIHBIX I[e(l)I/II_II/ITOB B MOAIrOTOBKE

HpH PaCcCMOTPCHUN PC3YyJIbTATOB YYAaCTHHKOB EI'D mo Xxumum ¢ MHHHMMAaJIbHBIM YPOBHEM IIOATOTOBKH MOKHO
KOHCTATHUPOBATb TO, YTO OHH BBLIIIOJIHAIOT B OCHOBHOM 3a/IaHU:A 0a3oBOro YPOBHA CJIIOKHOCTH. K COXAJICHUIO, CUCTCMHBIX
3HAHUU y TOM KaTCTOPUHU SK3daMCHYCMbIX HCT U MHOTHC OITNOKH B peiCHUN CBsA3aHbl OTCYTCTBUCM CHUCTCMHOI'O IMOAXOOa B
q)OpMI/IpOBaHI/II/I I.[€J'IOCTHOI71 KapTHUHbI XUMHWUYCCKHUX BBaHMOHeﬁCTBHﬁ Pa3JINYHBIX KJIACCOB BCIICCTB.

o Onucanue docmuenymulx npeomemuwvix pesyabmamog OI'OC: oceoeHHbIX mem npocpammul, CHOPMUPOBAHHBIX
VYMEeHUU u m.n.

1. CoBpeMeHHas MOJIENb CTPOEHUS aTOMa. DJIEKTPOHHAsA KOH(Uryparus atoMa. BaleHTHbIE 3JIEKTPOHBI.

2. Krnaccudukanmsa XuMUIeCKUX 3JIEMEHTOB.

3. Ilepunonnueckas cucrtema xumudeckux aemMeHToB J[.M. Menneneea. IIpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 2JIEMEHTOB M UX COCIMHEHMI 110 IEPHOJAM U TpyHIam

4. Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCAs, HEUTpaJbHAs, LIEIOYHAS.

S. Crenenps auccouuanuu. Peaknuu HOHHOro obOMeHa. DiexkTponuThyeckas auccouuanus. CuiabHble U cialble
AJIEKTPOJINTHI.

6. CKOpoCTh peakuu, e€ 3aBUCUMOCTb OT pa3JInyHbIX (DAKTOPOB

7. OO6parumble U HeOOpaTUMBbIE XUMUYECKHE PEAKIIMK. XUMHUECKOE PaBHOBECHE

8. Pacu€tbl KoM4ecTBa BELIECTBA, MACChI BELIECTBA MM 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe

NI O6’béMy OIHOI'0 U3 YYaCTBYIOIIHUX B pCAaKIINN BCIICCTB

o Ananuz munuyHolx OeuyUMos 6 NPEeOMEeMmHOU NOO20MOBKe: HeOCBOCHHble UMY CAAD0 O0CBOCHHblE MeMbl
npPOSPaAMMbL, HECHOPMUPOBAHHBLE U HeOOCMAMOYHO CHOPMUPOBAHHBLE YMEHUSL, HABIKU, BUOblL NO3HABAMEIbHOU
0esIMeNbHOCIU, NPOSABGIAIOWUECS 6 MUNUYHLIX OWUOKAX NPU  BLINOJIHEHUU COOMBEMCMBYIOWUX 3A0AHUL
npeocmasnen 6 maoauye 2-16.
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Tabauya 2-4

Ne TeMbl TporpaMMbl U YMEHUS Kiace(-br1) W3y4YCHUS B

n/n cootserctBuHu ¢ POIT?

1. Buabl xumuyeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METaJUIMYECKast, BOJIOPOIHAsA) M MexaHu3mbl €€ | 11 kmace, m. 117.7.1.1; 11 knace, m.
oOpazoBanus.  MexMONCKyJsIpHBIE  B3amMmojelcTBus.  BemecrBa  monekymispHoro  u | 118.7.1.1; 8 xmacc, m. 155.3.3;
HEMOJIEKYJISIPHOTO CTpoeHUs. THUIBl KpUCTAININYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTB BellecTB | 9 kiacc, . 155.4.3
OT TUIA KPUCTAJUIMYECKOU PEIIETKH

2. Knaccugukaius Heopranndeckux Beniects. HoMeHkIaTypa HeOpraHu4ecKix BEIIECTB 11 knacc, n. 117.7.1.1; 11 xnacc, m.

118.7.1.1; 9 xnmacc, mm. 155.4.1

3. XUMHUYECKUE CBOMCTBA BKHEHIIMX META/IOB (HATpWUM, Kajlui, KajablMi, Maruuii, amromMunuii, | 11 kmace, m. 117.7.1.2 ;11 knacc, 1.
LMHK, XpOM, >Kele30, MeIb) M HX coequHeHuil. OOmue cmocoObl monyueHus Metamwios. | 118.8.8; 9 kmacc, m. 155.4.1
XUMUYECKUE CBOMCTBA BAXKHEUIITUX HEMETAJUIOB (TaJIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoa u
KpEMHHUS1) U UX COeTMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIIMX KICIOT, BOJOPOAHBIX COSTMHEHHI)

4. [IpencraBnenne o KinaccupuKauy OpraHWYecKux BemecTB. Homenkinarypa opranmueckux | 10 kmace, m. 117.6.1.1 ;10 kmace, .
COCIMHECHMH (CHCTeMaTHUYecKasi) U TPUBUAIbHBIC Ha3BaHUS BAXKHEHUINIUX MpeacTaBuTesnel kiaccos | 118.6.1.2
OpPraHUYECKUX BEIISCTB

S. OcCHOBHbBIE TIOJIOKEHUSI TEOPUM XHMHUYECKOTO CTPOEHUs opraHudeckux coeauHeHuit A.M. | 10 kmace, . 117.6.1.1 ;10 knacc, m.
BytnepoBa. YriaepoaHbiii CKelleT OpraHnYecKoi MoJieKyibl. KpaTHOCTh XuMu4deckoii cesizu. - u - | 118.6.1.2
CBSI3H. SP3-, SP2-, SP-THOpHUIN3AIMY OPOUTATICH aTOMOB yTiiepoa. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XUMHUYECKOTO CTpOeHHUs Moyiekyl. ['omonoru. 'omonoruueckuii pan. Mzomepust 1 ©u30MepHI.

[TonsiTue o pyHKIMOHANBHOHU rpynne. OpueHTaoHHbIe 3)PEeKTh 3aMecTUTeNen

6. XHUMHUYECKHE CBOMCTBA YTJIEBOIOPO/IOB: AIKAHOB, IIUKJIOATIKAHOB, aJIKEHOB, aJIKa/INCHOB, aKUHOB, | 10 kmacc, n. 117.6.1.2 ;10 knacc, 1.
apeHOB. XWMHUYECKHE CBOWCTBA KHCJIOPOJCOJEPKAIINX COCAWHEHUH: crnupToB, (enoma, | 118.6.1.2
QJIbJICTHJIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, CIOXKHBIX (DHUPOB, KUPOB, YIIIEBOJOB

7. XUMHYECKHE CBOWCTBA XUPOB. MbIa Kak COJM BBICIIUX KapOOHOBBIX KHCIOT.Xumuueckue | 10 kmacc, m. 117.6.1.4 ;10 knace, .

CBOMCTBAa  INIIOKO3bl.  JlMcaxapuapl:  caxapo3a, MajlbTo3a. BoccraHaBiuBarmomue U
HEBOCCTAHABIMBAKOIME aucaxapuisl. ['mapomus aucaxapunos. Ilommcaxapuasl:Kpaxmail,
IJIMKOTeH. XMMHUYECKHE CBOMCTBA KpaxMalla U LIEJUII0JI03bl. XapaKTepHbIE XUMUYECKUE CBONCTBA
aMUHOB. AMUHOKHUCIIOTHI U O€TTKH. AMUHOKHUCIIOTHI Kak aM()OTepHbIEe OpraHn4ecKrue COeAMHEHHUS.
OcHOBHBIE aMMHOKHUCIIOTHI, oOpa3yrone Oenku. Baxkuelme cnocoObl MOMyYeHUS aMHUHOB U
aMUHOKHCIIOT. XMMHUYECKHE CBOWCTBA OEIKOB: THAPOIIN3, IeHATypalusl, KaueCTBEHHbIE (I[BETHHIE)
peakimu Ha Oesku

118.6.1.3

23nech u nanee: Cm. nyukr 3 Cnenudukanun KM ET'D 2026 roxa 1o y4eOHOMY IPEAMETY.
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XUMHUYECKUE CBOICTBA YIJI€BOIOPO/IOB: aJIKAHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaUEHOB, aJIKUHOB,
apeHoB. Peakuuu 3amenienus rajoreHa Ha Tupokcorpymimy. /leiicTBiue Ha rajgoreHnponu3BOHbIC
BOJIHOTO M CIHUPTOBOrO pacTBOpa MIENOYH. B3auMOAEHCTBUE AUTaJOT€HAIKAHOB C MarHueM W
UMHKOM. Mcronb30BaHuEe TraloOreHNpPOU3BOAHBIX YIJIEBOJOPOJIOB IMPU CHUHTE3E OPTaHUYECKUX
BemectB. CBOOOTHOpAANKATBHBIA M MOHHBI MEXaHW3MbI peakiuuu. [loHsATHE O HyKIeopmiIe u
anektpoduie. [IpaBuio MapkosaukoBa. [IpaBuio 3aiiieBa

10 kmacc. n. 117.6.1.2; 10 xiacc. 1.
118.6.1.2

9. XapakTepHble XMMHUUYECKHE CBOMCTBA MPEJCIbHBIX OJIHOATOMHBIX M MHOTOATOMHBIX crupToB, | 10 xmacc, m. 117.6.1.3 ;10 kmacc, m.
(dheHomna, apIeTUI0B, KAPOOHOBBIX KHUCIIOT, CIIOKHBIX 2¢upoB. BaxkHelimmue criocoos! moaydenus | 118.6.1.3
KHUCJIOPOJICOACPIKAIIUX OPTaHUUYECKUX COSAMHEHUN

10. ['eneTnueckas cBsI3b MEXKYy KiacCaMu OPraHMYECKUX COCIMHEHUN 10 kmacc, . 117.6.1.2; 10 xiacc, 1.

118.6.1.2; 10 knacc, n. 118.8.6

11. Nnentudukanus HeopraHudeckux coeauHeHuid. KauecTBeHHbIE peakiuu Ha Heopranuwdeckue | 11 kmace, m. 117.7.1.2 ;10 knacc, 1.
BEIIECTBA U MOHBI. M eHTHUKAIMS OpraHNuecKuX coennHeHnii. Pemenne skcnepumentansabix | 118.6.1.3; 11 xnace, m. 118.7.1.3; 9
3a7a4 Ha pacro3HaBaHUE BEIICCTB Knacc, 1. 155.4.1

12. Xumusi B moBcenHeBHOM ku3HM. [IpaBunma Oe3zomacHoil pabotel ¢ enkumu, roprounmu u | 10 kmace, m. 117.6.1.2; 11 knacc, 1.
TOKCHYHBIMH BEIIIECTBAMH, CPEICTBAMHU OBITOBOM XUMHUH. XUMHUS U 3J0pOBbe. Xumus B meauiuue. | 117.7.1.2; 10 knacc. m. 118.6.1.5;
XUMHS ¥ CEIIbCKOE XO3IMCTBO. XUMHS B TPOMBIIIUICHHOCTUA. XUMHUSI M SHEpPreTHKa: npupoaubiii u | 11 kmace, m. 118.7.1.3; 9 kmacce, .
MOMYTHBIM He(TAHOW ra3pl, UX cocTaB U ucnoib3oBaHue. CoctaB HedhTu U e€ mepepabotka | 155.4.4
(mpupoaHbIE HMCTOYHUKUA YIJIEBOJIOPOJOB). XUMHUS U OKOJOTHUS. XUMHUYECKOE 3arpsi3HCHHE
OKpyXaroliel cpeabl U ero mocienctsusa. Oxpana ruapocdepsl, MouBbl, aTMochepsl, Gropsl U
¢dayHsl OT XuMHUecKoro 3arpssHeHus. I[IpoGiemMa OTXOZOB U TMOOOYHBIX MPOIYKTOB.
AnbpTepHATUBHBIE MCTOYHUKU Hepruu. OOIIMe MpeACTaBICHUsS O MPOMBIIIIEHHBIX CIIOCO0ax
MOJyYeHUsT XUMHYECKUX BEHIECTB (HAa TpUMEpE IPOU3BOICTBA aMMHAaKa, CEPHOM KHCJIOTHI).
Uépnas u 1BetHas Meramnyprus. CTEKIO M CHIMKATHAs MPOMBIIUIEHHOCTh. [IpoMbliieHHas
opranudeckas xumus. ChIpb€ ISl OPraHMYECKOM MpOMBINIIEHHOCTH. CTpOeHUE M CTPYKTypa
MOJINMEPOB. 3aBUCHMOCTh CBOMCTB TOJUMEPOB OT CTPOEHUS MOJeKyl. OCHOBHBIE CIIOCOOBI
MOJTyYEHUST BBICOKOMOJICKYJISIPHBIX COCTMHEHHM: PEaKIIUU MOJTUMEPU3AINNA U TIOJIMKOH ICHCAIIUH.
Krnaccudukanus BoIoKoH

13. | Pacuérer TeruoBoro s¢ddekra (Mo TEPMOXMMHUYECKHM YpaBHeHUsM). Pacuérber o0béMHBIX | 11 xmacc, m. 117.7.1.1 11 kmacc, 1.
OTHOIIIEHUH I'a30B NP XUMHUYECKUX PEAKLIUAX 118.7.1.1; 8 kuacc, . 155.3.2

14. OxucaNTENEHO-BOCCTAHOBUTENbHBIE peakuuu. IloBeneHune BemecTB B cpenax ¢ pasHeM | 11 kmace, m. 117.7.1.1 11 knace, n.
3HaueHueM pH. Mertoabl s5iekTpoHHOTO OanaHca 118.7.1.1; 9 xmacc, . 155.4.1

15. OnexrponauTuyeckas nucconuanus. CuibHble U cnadble dnekTponuTsl. Cpena BogHbIX pactBopoB | 11 kmace, m. 117.7.1.1 11 knacce, .

BEIIIECTB: KUCJasi, HETpaibHas, menouHas. CTeneHp aucconnanun. Peakiimm noHHOTO 0OMeH

118.7.1.1; 9 xmacc, . 155.4.1
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16. | I'eneTnyeckas CBs3b HEOPTAaHUYECKUX BEUIECTB, MPUHAICKAIIUX K PA3IMIHBIM KJIacCaM 11 xnace, m. 117.7.1.1 11 kunacc, 1.
118.8.8; 8 knacc, mm. 155.3.2;

9 knacc, . 155.4.1

17. ['enernueckas cBsi3b MEXK]y KJIacCaMU OPTaHUYECKUX COCTMHEHUN 10 kmacc, . 117.6.1.2; 10 xiacc, 1.
117.8.8; 10 knacc, . 118.6.1.2;

10 xkmacc, . 118.8.6

18. Pacuéter Macchl BemecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BemiecTBa, macce wmm | 10 kimace, m. 117.6.1.2 10 xnacce, .
00BEMY OJHOTO W3 YYaCTBYIOIIMX B peakiuu BemiecTB. Haxoxxnenue Monexkymsipaon ¢opmyssl | 118.6.1.5

OpPraHUYECKOT0 BEIIECTBA IO €ro MJIOTHOCTA M MACCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIHUX B €ro
COCTaB, WIHM MO MPOJYyKTaM CrOPaHUsS, YCTAHOBJICHHWE CTPYKTYPHOH (HOPMYJIBI OPraHHYECKOro
BEIIIECTBA HA OCHOBE €r0 XUMUYECKHUX CBOMCTB MJIM CLIOCOOOB MOJYUCHHS

19. Pacuérer mMacchl (00bEMa, KOMMYECTBa BEIIECTBAa) MPOAYKTOB peakluu, eciu onHo u3 BemiectB | 10 kiace, m. 117.8.8; 11 kiacc, .
aHO B M30bITKE (MMeeT nmpumecH). Pacuérel macchl (00bEMa, KoaudecTBa BemlecTBa) npoaykra | 117.8.9;10 kmace, . 118.8.8;
peaKkuuu, €clii OJHO M3 BEIIECTB JIaHO B BHUJE pacTBOpa C ompeaeséHHONM MaccoBoil monei | 11 kmace, m. 118.7.1.3; 9 knacc, m.
pacTBOPEHHOTO BEMIECTBA. PacuéThl ¢ MCIIOIB30BAHUEM MMOHSATHI «MaccoBas JOJs», «MmoispHas | 155.5.7.2

KOHIICHTPALIUS, «PaCTBOPUMOCThY

Jist yaactHukoB EI'D ¢ MUHUMAIBHBIM YPOBHEM TIOJITOTOBKH, BBISIBIIAETCS 0011ast HEIOCTATOYHOCTH CPOPMUPOBAHHOCTU
3HaHWH, YYaCTHUKH 3aTPYIHAIOTCS B MIEPEHOCE 3HAHUM HA HOBBIE (DaKThI, y HUX OTCYTCTBYET CHOPMUPOBAHHOCTH JTOTHUECKUX
CBSA3EH MEXAY OTAEJIbHBIMU AJIEMEHTaAMH COJIEp KaHUsl, HEOCTATOYHO BIAACIOT XMMUYECKON TEPMUHOIOTUEN. YUaCTHUKAMU C
MUHHUMAJIbHBIM YPOBHEM TMOATOTOBKH, MPAKTUUYECKH HE OCBOEHAa OpraHvyeckas Xumus. [IpolieHT BBINOJHEHUS TaKUMHU
00y4JaroImMMUCS CaMBIX TPOCTHIX 3aaHU 6a30BOTO YPOBHsI OueHb HU3KHM (3amanus 10-16 mpoleHT BHIMOTHEHHS KOJebmeTcs
or 1,2 mo 12). Jlaxe 3amaHusi, OpUCHTHUPOBAHHBIC Ha MPOBEPKY 3HAHMUN KIacCH(UKAIMH M HOMEHKIATYPbl OPraHHYECKUX
BEI[ECTB, UMEIOT B JaHHOW rpyrime oOydaromuxcs Huzkuih — 11,7 (3amanue 10). OTMeTHM Takke, YTO y ITOM TPYIIIbI
oOyyaronuxcst ci1abo chopMupoBaHbl HABBIKK MPOBEACHUS PACUETOB MO0 XUMHUUECKUM (HOpMYJiaM M YPABHEHUSIM XUMUYECKUX
peakuuii. [{ns 3amanuit 26-28 nporieHT BoinmojsHeHus 20,0, 14,1 u 0,9 cooTBETCTBEHHO, TO €CTh JIOBOJILHO MPOCTHIE 3aJ1auu,
KOTOpbIE pa30MparoTCsi Ha ypoKax B JEBSITOM KJIacCe€ BBI3BIBAIOT MacCy 3aTPyJHEHUN Yy paccMaTpUBAEMOM TIpYIIbI
HK3aMEHYEMBbIX.
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[IpuBenenubie (HakThl CBUIACTEIBCTBYIOT O TOM, YTO TEOpETUYECKas MOATOTOBKA 3TOW TPYMMbl OOyYAIOMIMXCSA IO
IpeaMeTy HEeIOCTaTOYHO OTBEYAeT TpeOOBaHUSIM 00pa30BaTEIBHOTO CTaHAApTa K YCBOCHUIO OCHOBHBIX 00II€00pa30BaTeIbHbBIX
IporpaMM Mo XUMHH JIsl CPEAHEN HIKOJIbI Ha 6a30BOM YpOBHE.

o Peanucmuunvle «30Hb1 pocmay 6 wacmu npeoMemuol N0020MOBKU 018 YBEPEHHO20 NPeoOOIeHUSL MUHUMATbHO20
oanna EI'D

Jiist ipeoionenust MUHUMalIbHOTO Oaiia EI'D BakHO cucTeMaTU3upoBaTh 3HAHUS IOCTETIEHHO, BBIJIETSS B COJAEPKAHUH
KQ)KJI0r0 pasjielia Uil TEMBI Kypca INIaBHOE U yCTaHABJIMBAs IPUYUHHO-CIICACTBEHHBIE CBA3U MEXKAY OTACIIBHBIMU 3JIEMEHTAMHU
3HAHWUWA, TOMHUTb, YTO NPHU MOBTOPEHUU M OOOOIIEHMHM H3YyUYEHHOrO0 Marepuaya LenecooOpa3HO MHOTOKpaTHash oTpaboTka
3HAHUW 4Yepe3 IPAKTHUYECKYIO NEATEIbHOCTb, IPUMEHEHHUE ITOJYYECHHBIX 3HAHUN B HECTAHIAPTHBIX YCIIOBUAX, OTCIIECKHUBAs
NO3UTUBHYIO IMHAMHUKY MMOATOTOBKH, KOPPEKTUPYS MPOOEIIBI

2.1.2. MeToanuyecKkuii aHAJIN3 Ka4eCcTBa 0CBOeHUA MeTanpeaMeTHbIX pe3yabTaToB ®I'OC yyactunkamu EI'D
¢ MUHMMAJIbHBIM YPOBHEM NOATOTOBKH

o PaszsepHymulil KoOMMeHmMAapuli Ha OCHO8e 3a0aHull / 2pynn 3a0aHUll, HA YCHeUWHOCMb 8bINOJHEHUSI KOMOPbIX MO2]d
HOBIUAMb OOCMAMOYHASL UIU HEOOCMAMOUHAs CPOPMUPOBAHHOCb MEManpeoMemHblX YMeHUl, ¢ YKA3aHuem
COOMBEMCMBYIOWUX MEMANPEOMEMHBIX YMEHUN U UX NPOSAGIEHUs 8 MUNUYHBIX OUWUOKAX 8 OmEemax Y4acmHUKO8
9K3aMeHa Ha coomeemcmeyiouue 3a0aHusl;

Cormacao ®I'OC COQO, nomkHBI OBITH JHOCTUTHYTHI HE TOJBKO MPEIMETHBIE, HO U METAlpeJIMETHBIE PE3yJIbTaThl
00yueHHUsI, B TOM YHUCJIC: BJIQJICHUE HaBbIKAMU MO3HABATEIHLHOMN, YU4EOHO-UCCIEIOBATEILCKON U MPOCKTHOM NESTEIBLHOCTHIO,
HaBBIKAMU pa3pelIeHus MpooJieM; CTOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS MPAKTUYECKUX
3a7a4, MPUMEHEHUIO PA3JIUYHBIX METOJIOB IMO3HAHHUS, TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIbHON WH(OpMAIIMOHHO-
MO3HABATENILHON JIeATeIbHOCTH, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOUYHUKAX MH(DOpMAILIMK, KPUTUUECKU OLICHUBATh U
WHTEPIPETUPOBATH MHPOPMAIIUIO, TOIYYAaEeMYI0 M3 Pa3IMYHBIX MCTOYHUKOB, CAMOCTOSATEILHO COCTABISTH TUIAH DPEIICHUS
npoOJIeMbl;, BIaJCHUE HABBIKAMH TMO3HABATEIHLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHUN W MBICIUTEIHHBIX
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IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUIl CBOETO 3HAHMS M HE3HAHUS, HOBBIX MO3HABATEIBHBIX 33J1a4 U CPEJCTB UX
JTOCTIDKCHMs. MeTanpeaMeTHbIe pe3yJbTaThl OTPaXaloT OBJAJACHUE YHHBEPCAIBHBIMH YYEOHBIMU ITO3HABATEIIHHBIMH,
KOMMYHUKATHBHBIMH W PETYJSTUBHBIMU JEHCTBHSIMHU. B Tpymnme He mpeojosieBIIUX MWHUMAIbHBIC Oauibl HauOoJbIee
3aTpyAHEHHE BBI3BAIM 33JIaHUS 0A30BOTO YPOBHS CIIOKHOCTH TI01 HoMepamu: 4, 5, 10, 11, 13, 25,27 u 28. J[ns naHHOM TpyIIITbI
HK3aMEHYEMbIX HU3KUHU MPOLICHT BBIMOJHEHUS 3aIaHUM, TOBOPUT O TOM, UTO y HUX IUI0XO C(HOPMUPOBAHO MOHUMAHUE TPUUUH
Y 3aKOHOMEPHOCTEM:

1. 3HAHUM BHUJIOB XMMHUYECKOW CBsI3M (KOBaJE€HTHAs, MOHHAsA, METANIMYECKas, BOJOPOJHAs) U MEXaHU3MOB ¢
o0pa3oBaHMsi, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT THUIA KpUCTAUIMUeckoW pemérku (3amanue 4). [lpuunnHa 3aTpyaHeHuit
pelIeHUs] TaHHOTO 3aJaHusl KPOETCsl B HEIOCTATOYHOU C(HOPMHUPOBAHHOCTH 3HAHUM B 00JIACTH TAKOrO MOHSTHUS KaK THUIIBI
XUMHUUYECKUX CBSI3EH M KPUCTAUIMUECKUX PEIIETOK, HETIOHUMAaHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT TUMA KPUCTATITMYECKON
pemétku. Takke mpuurHa 3aTPYTHCHUIN pPEIICHUs TaHHOTO 3aJaHusl KPOETCSl B HEOCTATOYHOU C(hOPMUPOBAHHOCTH 3HAHUU B
00J1aCTH KJIaCCOB HEOPTAHMUECKHX BEIIECTB M UX HOMEHKJIATYphl. YacTh 9K3aMEeHYyEMbIX HE HaXOISIT OCHOBaHUS JIsl 0000IIeHUSI
U CPaBHEHHUsSI BEIECTB, HE TTOHUMAIOT MPUUYNHHO-CIICJICTBEHHYIO CBSI3b MEXKIY CTPOCHHEM BEIIECTBA U €ro (PU3NYECKUMH U
xumuueckumu cpoictBamu (MIT 1.1.1, 1.1.2, 1.2.4, 1.2.5);

2. KJaccuukaius HEOPTraHMYECKNX M OpraHudeckux BemecTB (3agaHust 5 u 10). OT1o 6a30Bble 3HAHMS XUMHH,
MOHMMAHUE KOTOPBIX J1a€T BO3MOKHOCTh Pa3BUTHS NAJbHEHINIET0 MOHUMAaHUSI XMMHYECKUX B3aUMOJICHCTBHI, a mMpoOesnl B
HOMEHKJIaType BEUIECTB YCTPEMJISIIOT BCIO JAIBHEHIITYIO MOJATOTOBKY K HYJIIO, BCIIECICTBUE HEMOHUMAHUS TOTO, YTO UMEHHO
TpeOyeTcsi TpU PEIICHUM 3aJaHus, HapylaroTcss O0a30Bble JorMueckue. I YCHEemIHOro BBIMOJHEHUS 3TUX 3aJaHui
HE0OXOIMMO HE TOJBKO XOpollee 3HaHHE (DAKTUYECKOTO MaTepualia, HO U YMEHHs aHAJM3UpPOBaTh, CPAaBHUBATH, HAXOIUTh
obriee u yacTHoe B cBoiicTBax Bemects (MIT 1.1.1, 1.1.2, 1.2.4. 1.3.1);

3. OCHOBHBIC TIOJIO)KCHHSI TEOPUU XUMHUUYECKOTO CTPOCHMSI OPTaHUYECKHX BEIIECTB U CHOPMHUPOBAHHOCTH YMEHHIA
HAXOJUTh U30MEPHI M TOMOJIOTH OpraHrYecKux BemiecTB (3aganue 11). Takum o6pa3zom MpocieKnBaeTCss HapyIIeHUE JIOTHUKU
MPUHATHS 3aBUCUMOCTH XUMHUUYECKUX CBONCTB OPraHUYECKHUX BEIIECTB OT UX CTPYKTYPHI;

4, XUMUYECKHE CBOMCTBA YTJIEBOJ0B, aMUHOB U aMUHOKUCIIOT (3aanue 13). [Ipu HemoHUMaHUU 3TON TEMBI TEPSIETCS
CBSI3b XMMUU ¢ OMOJIOTHEN, HAJTUYUEe KOTOPOI OJJHO3HAYHO JOTIOJHSIET CyMMAapHbIN YPOBEHb MOJITOTOBICHHOCTH SK3aMEHYEMBIX,
KOTOpasi UMEET KOJIOCCAJIbHOE PAa3BUTHUE HA CTHIKE HECKOJIBbKUX JTUCITUILINH.
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S. KJaccu(ukanus XUMHUYECKUX PEAKIUH B HEOPTraHWYECKOW M OpPraHMYecKOM XHMHH, 3HAHMM XUMHUYECKON
JTUCIUIIIMHBI B TOBCETHEBHOM >XKU3HU (3a1aHue 25).

6. 3amanus 27 u 28 — npoBepseT HAINYNE YMEHHUS UM HaBBIKOB PEIICHHSI 1O PacdeTy MAacChl BEIIECTB WM 00beMa,
BBIXO0JIa MPOAYKTA peakuuu. W3 aHanm3a BBHINOJHEHUS 3aJaHUN BUJIHO, YTO ISl JAHHOW TPYyNIbl SK3aMEHYEMbIX XapaKTepHa
HEeC(hOPMUPOBAHHOCTh HABBIKOB pEIICHUS 3a7a4, He CHOpPMHUpPOBAH MAaTeMAaTHMYECKHI ammapar. 3ajJaHue HalpaBJeHbl Ha
c(hOPMUPOBAHHOCTh TAKUX PETYJISATUBHBIX YHHBEPCAJIbHBIX YYEOHBIX JCHCTBUM Kak CcaMOOpraHu3alusi, CaMOKOHTpPOJIb,
NPEABUJICHUE U pELICHHE TpyAHOCTEH. I[IpUUYMHBI HHU3KOTrO YpOBHS BBINIOJHEHUS 3aKIIOYAIOTCSA: B HEBHUMATEIbHOCTH
IPOUTEHUS YCIOBUS (TpeOyeTcsl MPeICTaBUTh OTBET C ONMPEEICHHOW TOYHOCTBIO), UCTIOIB30BAHUS OPraHUYECKON peaKIuu Co
cTtopoHnbl pazpadoTunkoB KNUM u HeA0CTaTOUHOTO YPOBHS MOHUMAaHUS MOHATHS «BBIXOJ] XUMUYECKOU peakiumy». Y CIICIIHOCTh
BBITIOJTHEHUS JTaHHOTO OJIOKa 3aJaHUil OMNpeNessieTcsl YMEHHUEM BBIMYCKHUKA TMEPEHOCUTh MMEIONIUMECS 3HAHUS HAa HOBBIC
00BEKTBI, PelIaTh 3a/1a41 M0 U3yUYEHHOMY aJITOPUTMY, BBIOMpaTh criocod pemenus 3aaaun (MII 1.2.6).

Bce 3aganus oTHOCSTCS K 3a1aHusiM 0a30BOT0 YPOBHS 3HAHUMN. 3a/laHus HAIIPaBJICHHBI HAa TPOBEPKY CHOPMUPOBAHHOCTHU
MO3HABATENIbHBIX YHUBEPCAJIBHBIX YUE€OHBIX JNEMCTBUI TaKMX Kak aHalIW3, CUHTE3, CpaBHEHHUE Kiaccudukaius, padoTa co
3HaKOBBIMU MoOEJsIMU. B cooTBeTrcTBHM C TpeOOBaHMSIMH, TiepeurcieHHbIME B koaudukarope EI'D 2026 r. «Ilepeuenn
IIPOBEPSEMBIX TPEOOBAHUI K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBbI CPETHETO OOIIIET0 00pa30BaHUS»
9K3aMEHYEeMbI€ JEMOHCTPUPYIOT HEIOCTATOYHYIO CPOPMHUPOBAHHOCTh CIAEAYIOUIUX METAMpPEIMETHBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeILHON MPOTpaMMbI CpEIHET0 00IIero o0Opa3oBaHusl.

1.1 ba3oBbie TOrn4YecKrue ACUCTBU:

1.1.1 YcranaBnuBath CyIIeCTBEHHBIN MPU3HAK WM OCHOBAHUS VISl CpPAaBHEHUS, KJIacCU(pUKAIIUU U 0000IIICHNUS;

1.1.2 BbIsSBISTh 3aKOHOMEPHOCTH Y IPOTUBOPEUHUS B pACCMATPUBAEMBIX SIBICHUSX;

1.1.3 CamocrosTensHO (OPMYIHPOBATH U aKTyaIU3UPOBATh MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE.

1.2 ba3oBble uccienoBaTenbCKue JeHCTBUS:

1.2.1 BnaneTs HaBbIKaMH Y4e€OHO-UCCIIEA0BATEIBLCKOM U MPOSKTHOM AESITEIbHOCTH, HAaBBIKAMU pa3pelieHus mpooem;

1.2.4 BBISBISATh NPUYMHHO-CJICICTBEHHBIE CBS3W W aKTYaJIU3UPOBATh 3ajady, BBIABUTATh THUIIOTE3Y €€ PEIIeHUs, HaXOAUTh
apryMEHTBI JUIsl JOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;
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1.2.5 AnHanmu3upoBaTh MOJYYCHHBIE B XOJI€ PEUICHHUS 3aJadd pPe3ybTaTbl, KPUTHYCCKU OIEHUBATh HMX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

1.2.6 YMeTh IepeHOCUTh 3HAHUS B TIO3HABATEILHYIO U MPAKTHUECKYIO O00JACTH KU3HEIEATCILHOCTH; YMETh MHTET PHUPOBATH
3HAHMS U3 PA3HBIX MIPEIMETHBIX 00IaCTeH.

1.3 Pabora ¢ nndopmarmei:

1.3.1 BnageTs HaBbIKaMu TMOJMy4YeHHsS] WHMOPMAIUK W3 MUCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIEHO OCYIICCTBIIATH TOWUCK,
aHaJIN3, CUCTEMATH3AINIO M HHTEPIPETAIINI0 HHPOPMAITUHN Pa3TUIHBIX BUIOB U ()OPM MPEICTABICHUS.

3 PerynstuBnabie YV /I

3.2 CaMOKOHTpPOJb

o IIpeononooicenue 0 docmueHymulx u HeoocmusHymoix memanpeomemuulx peyaiomamax OI'OC.

3amganus aroboro Bapuanta EI'D HampaBieHHb Ha MPOBEPKY CPOPMHUPOBAHHOCTH MO3HABATENBHBIX YHHUBEPCAIBHBIX
y4eOHBIX JEHCTBUN TaKUX KaK aHaJlu3, CAHTE3, CPABHEHUE KIacCU(pUKALMs, padoTa CO 3HAKOBBIMU MOJESIMU. YyacTHUkH EI'D
C MHHUMAaJIbHBIM YPOBHEM MOJATOTOBKH HCIBITHIBAIOT 3aTPYyAHEHUS HAa 3K3aMEHE, TaK KaK HE YMEIOT pPacKpbIBaTh CMBICI
XUMUYECKUX IIOHATUM, BBIACIATh MX XapaKTE€pHblE NPHU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMH IOHSTHUSIMM,
UCIOJIb30BaTh UX Ui OOBSICHEHHs OTIENbHBIX (PAKTOB U SIBJICHUN, BHIOMPATh OCHOBAHMS M KPUTEPHUM IJIs KiaccU(UKALUU
XUMHUYECKHUX BEUIECTB M XMMHUYECKMX peakuui. J(omycKaroT Takue TUMHUYHBbIE OIIMOKH, KOTOPBIE CBSI3aHbl C MHTETpalueit
3HAHWI U3 Pa3HBIX IPEIMETHBIX 00IacTei.

2.1.3. PekoMeHgauuu Jisl yuuTeJleii 1O COBEpPIIEHCTBOBAHUIO NpPENoJaBaHUs Y4YeOHOro mpeaMeTa Trpynme
00y4aIMXcsi ¢ MUHUMAJIbHBIM YPOBHEM MOJATOTOBKH

VYuurtensm OO pekoMeHI0BAHO HM3ydyaTh OCHOBHBIE TPHU JOKYMEHTHI (crienudukaius, KoaudpukaTop, JIeMOBEPCHs) C
OopUITMATHHBIX CANTOB, a TAKXKE OTYET PETHOHAIBHOW KOMHMCCHM 0 WUTOTaM IPOIIEIIIET0 dK3aMeHa, TJIe MOKHO BBISIBUTH
neUIUT 3HAaHUH 00yYarOIIMXCS MPOIILIBIX JIET U MPOaHATM3UPOBATh TOTEHIIMAIbHBIE OMUOKH U clla0ble MeCTa 00YUaIOIIUXCS
10 u 11 xiraccom myTeM MpOBEEHUS BXOAHOW TUArHOCTHKH MO0 Y4eOHOMY MIPEAMETY U MTPOMEKYTOUHBII MOHUTOPUHT 3HAHUM.
Heobxomumo cTpykTypupoBaTh WHGOPMAIINIO, BKIIOYATh YIPAKHEHHUS Ha BBIJICJICHUE CYIIECTBEHHOTO MPHU3HAKA BEIIECTB,
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SBJICHUN WJIM OCHOBaHUS U1 CpaBHEHMs, KiIacCU(UKALMK, HA BBISBICHUE NPOTUBOPEYMM MU 3aKOHOMEPHOCTEH B
paccMaTpUBAaeMbIX SBJICHHUSIX (HAalpUMeEp, KaK CTPOCHHE BEIIECTBA BJIMSET HA €ro CBOMCTBA, KaK CBOWCTBA BELIECTBA
ONpeaeNsaoT 00JacTh €ro MPUMEHEHUS M T.A.). BKIIIOUeHHE B CTPYKTYypy KaXAOro ypokKa IO BCEM IpeIMETaM 3aJaHui,
HaNpaBJIEHHBIX Ha (OPMUPOBAHME YUTATEIHCKOW T'PAMOTHOCTH (CaMOCTOSITEIbHOE YTEHHWE TEKCTa M MOWCK B HEM SIBHOM U
HESIBHOM MH(OpMarmu, nepeBo HHPOpMAIK U3 OAHON (OPMBI B IPYTYI0, aHAIU3 TPapuKOB, TAOJHI], COCTABICHUE CXEM).
Yuurensim XUMUAU PEKOMEHyeTCs 0OpaTUTh BHUMaHWE Ha CIEAYIONME MOMEHTHI B MIPOIIECCE MOATOTOBKH Kak:

1. dbopmupoBaTh 0a30BbIC XUMHUECKHE 3HAHUS U KPUTUUCCKHUM TUI MBIIIUICHHUS Y YYCHUKOB,;

2. UHTETPUPOBATh YPOUHYIO U BHEYUEOHYIO JCATEIBbHOCTh MeAarora M 00ydJaroIuxcs, CO3/1aBasi JIOMOTHUTEIbHBIC
nporpaMmbl (paKyIbTaTHBOB, HAIIPABJIECHHBIX HA TOJITOTOBKY YYAIIMXCSl ¢ MUHUMAJIBHBIM YPOBHEM 3HAHUI;

3. IpUBJIEKaTh TOPOJCKHE METOIMYCCKHE COBETHI YUMTENICH A pemieHHs MpoOjieMbl B IMpoOerax IMOATrOTOBKU
00yUaroIMXCs;

4, YYUTh UCIIOJIB30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA PaOOTHI ¢ XUMUUYECKOW MH(pOpMaIIUEH;

5. WCMOJIb30BaTh PA3JIMYHBIE BUIbl HOMEHKJIATYPbl XUMUYECKUX BEILIECTB;

6. IIPOBOJIMTH KPUTUUECKU aHAIIM3 M OIICHKY MH(pOpMaIUH;

7. chopMUpOBaTh YMEHHE TIJIAHUPOBATH AKCIICPUMEHT 110 TTOATBEPKIACHUIO T€HETUYECKOM CBS3M HEOPTAaHUYECKUX U
OPraHUYECKUX COCIUHCHU;

8. YMETh paclio3HaBaTh BEIIECTBA Ha OCHOBE JIOTUYECKOTO aHAJIN3a TEOPETUUYECKUX U TPAKTUUECKUX 3HAHU;

9. M3y4yaTh pa3IM4HbIC TUTIBI 33724 U CHOPMUPOBATH HABBIKU UX PEIICHUS;

10. ynmenare ocoboe BHUMaHHE Ha TPAKTUKY W BH3yalW3allMI0 XHUMHUYECKUX B3aUMOJICHCTBUHN (MCIIOIB30BAThH
NOJIPYYHbIE CPENCTBA ISl OOBSICHEHUS 0a30BBIX MPOILIECCOB, MPUMEHSATHh IIAPOCTEPKHEBbIE MOJEIM WM WHTEPAKTHUBHbBIE
CUMYJISIIIUN);

11. nOpuUMEeHSATh KOHTEKCTHOE 00YUYEHHE, T.€. OOBSCHATH CIOKHBIE XUMUUECKUE SIBJICHUS Yyepe3 ObITOBbIE IPUMEPHI, 3TO
NOBBIIIAET UHTEPEC K XUMHH, TaK KaK MaTeprajl CTAaHOBUTCS TIOHATHBIM;

12. 3akpermyiaTh MaTepuan HEOOJNBLUIMMH MOPLMSIMH, @ BO3BpAIlllEHHE K pPaHEee U3YUYEHHbIM T€MaM 4Yepe3 HECKOJIbKO
YPOKOB, IOCTENIEHHO 100aBIIsisl HOBBIE JETAJIN;

13. perynaspHO MPOBOAUTH HEOOJIBIINE TPOBEPOUHBIE PAOOTHI 111 CAMOKOHTPOJS YUalIXCs;
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14.  oTka3aThCs OT MEPErpy3KU TEPMUHOIOTUEH U YCHIIUTH MIPAKTHUECKYIO COCTABIISIONIYIO O0YUYCHHS;

15. rpymnmoBas u napHas padoTa IKOJIBHUKOB CIIOCOOCTBYIOT MOBBIIICHHIO MOTHBAIIUT

16. npoBoauTh 00OOIIAIONINE YPOKH Ha 0A30BOM YpOBHE CIOXHOCTH M YPOKH KOHTPOJIS AJSl YUYEHUKOB, MPU ITO
YUUTBIBATh, KaK MPEJIMETHBIE, TAK U METANIPEIMETHBIC PE3YIIbTATHI.

2.2. MeToanuyecKkuii aHAJIN3 BITOJHEHNSI 32/IaHUI 00y4al0IUMUCS ¢ HU3KUM YPOBHEM MOAT0OTOBKH (B Ipynie oT
MHUHHUMAJIBHOTO 10 60 T.0.), BKJIIOYAs METOAUYECKNE PEKOMEHIANHN LISl yUUTe el

1b 2B

CpenHuil MpOLEHT BBIMOIHEHUS 3aJaHUM

3b

5b 6II 7I1 8II 9II 10b 116 1211 13b 1411 1511 1611 176 18b 19b 20Bb 21b 2211 2311 2411 25b 26b 27b 28b

90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

B rpynme ot muHMManpHOTO 110 60 OaMIOB MOYKHO BBIICTUTH CICIYIONIHE 3aMaHUs 0a30BOTO YPOBHS C IMPOIICHTOM
BoeInoaHeHus Hwke 50: 4, 10, 11, 13, 25 u 28 (B momwtom roay: 2, 4, 11, 25 u 28). BolbIIMHCTBO U3 MPEACTABIICHHBIX 3aJaHUI
GurypupyroT yxe HecKoJbKo JieT. [IpuunmHa HHU3KOTO MpoleHTa BbINOJHeHUs 3aaanuil EI'D ydacTHukamu, HaOpaBLIMX OT
MUHUMAJILHOTO 710 60 0ayuioB — HEIOCTATOYHAS MOJTOTOBKA BO BpeMs Y4EOHOTr0 Tola U HEBHUMATEIHLHOCTh MPU BHITIOJTHEHUHN
3alaHnid. 3aaHusl, ¢ KOTOPHIMU 3K3aMEHYyEMbIE CITPaBUIIMCH YCHENHO (TPOLeHT BhinoaHeHus Boime 60): 1-3, 5, 17, 19-21, 23
u 27 (B mpouutom roay: 1, 3, 5, 10, 13, 17- 21, 26, 27). Bce 3Tu 3aaHust OTHOCSTCS K 0a30BOMY YPOBHIO CJOXKHOCTH. BobImx
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U3MEHEHUI B JAHHBIX 3a/IaHUSIX HE OBLJIO M dK3aMEHyEeMbl€ MOJTOTOBWIIMCh K HUM Ha JIOCTAaTOYHO XopolueM ypoBHe. Ecmu
pPaccMOTpPETh MOBBIIIEHHBIA YPOBEHB CI0KHOCTH, TO 33JJaHUE C MPOIICHTOM BBIMOJIHEHHs MeHbIe 15% B mpomuiom roay Ob110
TOJILKO OJTHO — 3TO 3aAaHue Nel?, HO B TEKyIIEM rojly MPOILEHT BHIMOIHEHUS 3TOTO 3a/IaHUs YBEIUYWICA BBOE U COCTABHII
24,3. Ecnu TOBBICUTH 3HAUYCHHME MPOLIEHTAa HAMMEHee YCHEIIHBIX 3amaHuil 10 30, TO OmpeaeNeHHbIE CIOKHOCTHU JUIS
paccMaTpuBaeMoU TPYyMIIbl SK3aMEHYEMbIX BbI3BasIU 3a1anust: 7, 12, 14-16. 3amanuii ¢ mpolieHTOM BbInoJiHeHus 6obiie 50% B
TEKYIIEM ToJly TOJbKO OJHO MOJ HOMEpoM 6, a B mponuioM — 6, 8, 22. 3agaHuil BEICOKOTO YPOBHS OTHOCSITCSA K TEM, YTO
TpeOyIOT CEepbEe3HON MOATOTOBKM M MPOIEHT BBINOIHEHBI HIbKE 15% s Tekyliero rojga — 3TO 3a/a4yd BTOPOM 4acTH, a B
OPOLUIOM TOAY MpoOJeMbl MO ATOMY IOKa3aTeNio ObUIM BO BCeX 3aJaHUsX BTopod yactv, kpoMe 30. K stum 3amaHusm
IPEABABICH BBICOKUI YPOBEHb HEOOXOJUMOCTH YIITyOJI€HHOTO U3yUYEHUS XUMUMU.

[IpoOnemMHble 3alaHusg, MNPOLUEHT BBIIOJIHEHUS KOTOPBIX HU3KUH, CXOXKH C TPYNION HK3aMEHYEMbIX, KOTOpbIE
MUHUMAJIbHBII IOPOT HE MPOIILIH, I0ATOMY OTJEIbHOE PACCMOTPEHUE TaKUX 3aJaHUil HeleaecooOpa3Ho (IpUuMEphl U TPUYHUHBI
OTCYTCTBHUSI IPABWJIBHBIX PEIICHUM 00CYKIaTuCh BbIIIE). 3aganus BTopoit yactu EI'D mo xuMuu Jij1st TpyIIIbl 9K3aMEHYEMBbIX,
HaOpaBLIMX OT MUHUMAJBHOIO 3HaueHus 10 60 0aioB, OKa3aJIUCh TOCTATOYHO CIOXKHBIMU, HO 0COOBIE MTPOOJIEMBI CBA3aHbI C
pelIeHreM JIByX NHocieAHUX 3anad. [IpoBepsieMble 37€MEHTBI COAEpX aHHs, NPUYUHBI 3aTPYAHEHUH U OCHOBHBIE OIIMOKU
ONMCAaHbI BBIIIIE.

2.2.1. Onucanue mpeaMeTHOH MOATOTOBKH YYACTHUKOB EI'D ¢ HM3KHM ypoBHEeM MOATOTOBKM, AHAJIW3 THINHYHBIX
neGpUUUTOB B MOATOTOBKE

o Onucanue docmueHymuvix npeomemusix pezyivmamos PI'OC: oc0eHHbIX meM Nnpocpammul, CHOPMUPOBAHHBIX
VYMeHuu u m.n.

[Ipu ananu3e TaHHBIX AJIs1 TPYIIIBI 9K3aMEHYEMbIX, HAOPABIINX OT MUHUMAIBHOTO /10 60 0aI0B MOXKHO ClIeJaTh BBIBO/I,
YTO HaMOoJIee YCIEIHO U3 3aJaHuil 0a30BOTO YPOBHS CJIOKHOCTH OHU CHPABWINCH ¢ 3amanusmu: 1-3, 5, 17-21, 23, 26 u 27,
MOBBIIIEHHOTO YPOBHS CJIOKHOCTH: 6, a 3aJJaHHsI BLICOKOTO YPOBHS CIOKHOCTH JJI1 JAHHOW T'PYIIbI SK3aMEHYEMbIX Ha3BaTh
YCIELIHBIMU HEJb351, TAK KaK MPOLEHT BBIMOJHEHUS JOBOJIbHO HU3KUM OT 28,0% muis 3amanus 30 no 1,1% s 3ananus 34.
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3agaHue 6 TpoBEPSET TAaKUE BJIEMEHTHl COAEPKAHUS, KaK XMMHYECKHE CBOMCTBA METANIOB, HEMETAJUIOB, TEOPHUIO
ANEKTPOJIMTUYECKOM JUCCOLMAMM M 3HAHME KAayeCTBEHHBIX peakuuid. B mponuioM rogy MNPOUEHT BBIOJHEHUS UL
paccMaTpuBaeMoil TpyIIbl dK3aMeHyeMbix — 53,8, a B Tekyuiem roay — 65,3, 4ro roBopuT 00 YCHIEHHWH MOATOTOBKU
IIKOJIbHUKOB M YETKOI'O0 MOHMMAaHHS CTPYKTYPBI 3aJaHUSI U MPOBEPSIEMBIX 3JIEMEHTOB COJECpPKaHUSA. BO3MOXKHO yBEITUUYECHHE
IIPOLICHTA PELICHUs 3aJaHus B TEKYIIEM IOy CBSI3aHO C MCIIOJIb30BAHUEM IIOHATHUSA COKPAILIEHHOIO MOHHOIO YPaBHEHU,
KOTOPO€ XOPOIIO YCBOWIM IIKOJIbHUKU B TEKYIIEM FOAY.

[Ipu ananm3e BeepoB OTBETOB TEKYIETO roja BUIHO, YTO IK3aMEHYEeMble MpPU BBIOOPE BEHIECTB «Y» HE 0OpaTHiIH
BHUMAHHUE Ha OTCYTCTBHME BO3MOXKHOCTH €TI0 PaCTBOPEHUs B BOJE M HEBO3MOXKHOCTH AUCCOLMALMUA HA WOHBL. BeIxoas s
IIPABWJIBHOTO PEIIEHHUS 3TO MPUBEACHNUE PEAKIIMU B MOJIEKYJSIPHOM BHUJE, & IOTOM PACIMCBHIBAHUSA MOJHOTO M COKPAIIEHHOTO
MOHHOTO YPaBHEHHS.

EI'D 2025 EI'D 2026

Janbl 18e npobupku ¢ pactBopoM cylbdata sxenesa(ll). B ogny u3 Hux nobasuinn| Jlausl OBe HpoOHPKH € pacTBOPOM THApokapboHAaTa Kammda. B omHy H3 HHX
pactBop BelnecTBa X, a B Jpyryw — pacTtBop BeuiectBa Y. B pesynbrare| nobaBmim pactBop BellecTBa X, a B Ipyryro — pacTBop BemecTBa Y. B pesynbrate
B rnpobupke ¢ BemectBoM X 00pa3oBalloch HepacTBOPMMOE OCHOBaHWe,| B Ipobupke ¢ BemecTBoM X HaOmoganu obpasoBaHue ocajka, a B OPoOHpKe

aB HpOﬁHpKE C BEIICCTBOM Y06pa30BaJlaCb HCpaCTBOp]/IMaﬁ COJIlb. C BCHICCTBOM Y I[Mpou301JIa pCaKlrs, KOTOPYH OIIHChIBACT COKan.[éHHO@ HOHHOC
3 npennoxkeHHoro nepedHs BelOepute BenlecTBa X U ¥, KOTOpEIC MOTYT BCTyNaTs| YPABHEHHE: - - .
B OTHCAHHBIC PEaKIIHH. HCO; +OH =C0;™ + H,0
W3 nipe/toskeHHOTO TiepedHs BbiOepuTe BeliecTBa X U Y, KOTOphIe MOT'YT BCTYNATh
1) amMm#HaK B OTIMCaHHBIE PEAKITHH.
2) xapbonat Gapus 1) NH:NO;
3) HHTpaT CTPOHIHMSA 2) KOH
4) ruapoxcua meau(Il) 3) Mg(OH),
5) Hoa0BOIOPOA 4) HCI
5) Ba(OH),

JUis TpaBWIIBHOTO pELIEHHs JaHHOTO 3a/laHus o00s3aTeNbHO TpeOyeTcsl MPONMUCHIBATh XHMHUYECKHE PEaKIHH.
[TpennoxxeHHBI aNrOPUTM YBEITUUYMBAECT BPEMS PELICHMs, HO JAeT IMOBBIIICHHBIC IIAHCHI HAa MPaBWJIBHBIA MCXOJI. 3agaHHe
OTHOCHTCSI K MOBBIIIIEHHOMY YPOBHIO CJIIOKHOCTH, IIOATOMY TPeOyeT IeTalbHOI0 MOIX0/a.

3amanne 8 B 3TOM TO/y SK3aMEHYEMbIC BBIMOJHIIM Ha cpenHeM ypoBHe (48,5% sk3aMeHyeMbIX CIPaBHINCH C ATHM
3aJlaHueM), OTHOCHUTEIBHO TMpeAbAyIero roaa. Jlias yBenmudeHHs TPOICHTA BBITIOJHEHUS TpeOyeTcs MPOMHUCHIBAThH
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MNpEACTABJICHHBIC PCAKIIMU W IIOHHUMATh, YTO IIPOUCCC MOIKCT IIPOTCKATh C M3MCHCHUCM CTCIICHH OKHUCJIICHHA BCHICCTB. 210

CJIOKHEEe, YeM OOBIYHbBIE peaKIIMi HOHHOTO 0OMeHa, HO TipeayraasiBate OBP HeoOxomumo.

EI'D 2025

EI'D 2026

YcTaHOBHTE COOTBETCTBHE MEMKTY MCXOJHBIMH BEHIECTBAMH H IPOAYKTOM(-aMH),
KOTOpBIH(-ble) oOpasyeTcsi(-1oTcsd) pH B3aMMOJAEHCTBHH 3THUX BEIECTB: K KaxJoii
no3uuuy, obo3HaueHHOH OyKkBoH, noxdepHTe COOTBETCTBYIOLYIO IO3HLHIO,
0003HaYeHHYI0 LUQPOIi.

NCXOJHBIE BEIHIECTBA MMPOIYKT(bI) PEAKIITMHA
A) KHSO} u KOH ]) KZSO4, C12 " H20
B) SO, (136.) u KOH 2) KHSO;
B) KCI (18.) 1 H>SO;4 (xoH11.) 3) KHSO,u HCI
I KHu HCI (p-p) 4) K,SO;u H,0
5) KCluH,O
6) KCluH,

VYCTaHOBHTE COOTBETCTBHE MENKIY MCXOJHBIMH BEIIECTBAMH, BCTYMAMIIUMU
B peakilMio, M MpPOJyKTAMH 3TOW peakiMi: K KaKIOH Mo3MIMH, 0003HauYeHHOH
OYKBOi, TOAOEPHTE COOTBETCTBYIOIIYEO MO3HIHI0, 0003HAUYEeHHYIO HUDPOH.

WUCXO/IHLIE BEIIECTBA
A) ClLu KOH %)
Bb) K;Ou HCI
B) HClu MnO;, (%)
I') CL,O u KOH (na xonoxy)

MPOJAYKThI PEAKITMH
KClu H,O

KCIO u H»,0

MHClg H HZO

KCl10;, KCI u H,O
MHCIZ, Clg H Hzo

KCI10, KCl u H,O

IIo pe3yiibTaTaM aHalln3a BECPOB OTBCTOB, OKOJIO ITOJJOBHUHLI OHII/I6OK, 9K3aMCHYCMBIC COBCPIINIIA B HOCJIGIIHeﬁ pPCaKkinu

TEKYLIEr0 rojia, MPEenoJIOAKNUB BO3MOKHOCTh npoTekanuss OBP. Bo3MoxkHO, 3k3amMeHyeMbIe JyMalld O PEAKIIUA MOJIEKYJISIPHOTO

XJIopa €O ECJI0YbI0 Ha X0J0AC, ITIOOTOMY OIIHOO0YHO BBI6paJ'II/I OTBCT IO HOMCPOM HLICCTh.

B 3amanuu 22 paccMaTpuBarOTCs 00OpaTUMbIE PEAKIMK, XMMUYECKOE PaBHOBECUE U (DAKTOPBI, BIMSIOLIME HA COCTOSIHUE

XHUMHUYCCKOI'O PaBHOBCCHA. B TCKYLICM oy C 3THUM 3aJaHUCM 3K3aMCHYCMBIC CIIPABUIIMCHh HCMHOI'O XYIKC IIPCALLIYIICTO. IIo

pe3yJibTaTaM BeepoB OTBETOB 0K0JI0 10% OMMOOK CBSA3aHO C MOCICIHUM BO3JICHCTBUEM Ha CHCTEMY, IJe DK3aMCHYEMbIC HE

MMPpOaHAJIU3UPOBAIA CBA3BIBAHHNC THMAPOKCHIA HMOHOB B BOAY IIpHU I[O6aBJ'IeHI/II/I HOHOB BOAOpOAa M CMCHICHHUCM PABHOBCCHS B

06paTHOM HaIlpaBJICHUHU. Yuurensim PCKOMCHAYCTCA paCCMOTPCTh IAHHOC 3alaHUC U CBA3aThb CI'0 C paCTBOPUMOCTBIO BCIICCTB.
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EI'D 2025 EI'D 2026

YeTaHOBHTE COOTBETCTBHE MEK)y YpaBHeHHeM 00paTHMOil peakiiy U cMelleHHeM VYCTaHOBUTE COOTBETCTBHE MEHKIY CIOCOOOM BO3JCHCTBHA Ha PaBHOBECHYIO
XHMHYECKOr0 paBHOBECHS IIPU IMOHHKEHHH JaBICHHA: K Kaxkmoil mnosuumu, | CHCTEMY . . N

obo3HayeHHOI OYKBOH, MoJOepHTe COOTBETCTBYIOILYIO ITO3HINIO, 0003HAYEHHYIO Zn" g+ 40H ) == [Zn(OH)]" gy + O

1 bpoii. M CMelleHHeM XHMMHYECKOro PaBHOBECHS B pe3yibTarTe 3TOr0 BO3/CHCTBHS:

K Kaxjaod no3uiuu, obo3HauyeHHOW OykBoil, mnoabepuTe COOTBETCTBYIONIYIO

YPABHEHHE PEAKIITMUA XVUMHWYECKOE [O3HIHIO, 05O3HASHHYIO IABPO.
PABHOBECHE .
A) NOgy + NOapy == N2Os 1) CMelaeTcst B CTOPOHY BO3JIEMCTBHUE HA CUCTEMY XUMHNYECKOE PABHOBE?HE
npsMoOii peaKiuu A) nobasnenue TeEpaoro ZnCly 1) cMellaeTcs B CTOPOHY NPAMOIi peakluu

B) C4Hyoq) &= C4Hgp) + 2Hy -

K - 2) cMeIaeTcs B CTOPOHY B) TOBHIIIEHHE JABIECHHUS 2) cMellaeTcs B CTOPOHY o0paTHOI
B) HFgp &= H ) T F o 0OpaTHOl peakiuu B) NmoHHXKEHHE TeMIepaTypsl peaKIuu
I') CIFy + Fyry == ClF3 3) NpaKTHYCCKH HE CMENIACTCA I') noGaenenue HCLO, 3) NpaKTHYECKH HE CMEIAeTCA

Takum 00pa3oM MOXHO CUUTATh YCHEIIHO C(OOPMHUPOBAHHBIMU CJIEIYIOIINE TEMBI IPOTPAMM U YMEHUI:

1. CoBpeMeHHass MOCNIb CTpoeHUs: aToMa, OCOOCHHOCTH CTPOCHHUS DHEPreTHUYSCKUX YPOBHEW aTtomoB (s-, p-, d-
31eMeHTOB). OCHOBHOE M BO30YKAEHHOE COCTOSIHUSL aTOMOB. DJIEKTPOHHAsI KOH(PUTYypallus aToMa. BaleHTHbIE 3JIEKTPOHBI.
2. [lepponnyeckass cucremMa W NEPUOAMYECKUN 3aKOH Xumuueckux snemeHToB .M. MenpeneeBa. I[lpuunnHbl u

3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB JIEMEHTOB M UX COEIMHEHMI IO NEPHOJAM U rpynnam. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB ITPOCTHIX BEIIECTB, BOJOPOAHBIX COEINHEHNI, BBICIIINX OKCUJOB U THIPOKCHUIOB
3. DIIEKTPOOTPULIATENBbHOCTh. BaneHTHOCTh. CTeneHb OKUCIICHUS.
Krnaccudukanusa Heoprannueckux Bemects. HomeHkiaTypa HeOpraHn4ecKux BEECTB
XuUMHUEecKas U UX Kjaccu(UKanus B HEOPraHM4eCKOW M OpraHnYeCcKOM XMMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB
CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (DAKTOPOB.
OBP. [loBenenue BemecTB B cpeax ¢ pa3HbiM 3HaueHueM pH. MeTo bl 2IeKTpOHHOTO OaaHca.
DJIEKTPOJIN3 pACIIABOB U PACTBOPOB COJIEH.
I'maponus coneit. MonHoe npousBenenune BoAbl. Bomopoanslii mokasarens (pH) pactBopa.
10. OOpaTtumble U HeOOpaTHUMble XMMHYECKHE peaklud. XUMUYECKOoe paBHOBecue. Pacuérbl KoinyecTBa BEIIECTBA,

© o NG

Macchl BEUIECTBA WU 00BbEMA ra3oB MO W3BECTHOMY KOJIMYECTBY BEILECTBA, MAcCE€ WM O0BEMY OJTHOTO M3 YUYaCTBYIOLIUX B
pPEeaKIMK BEIECTB.
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11.  PacyeTsl MaccoBOM J0JIM U MOJIIPHOM KOHIICHTPAIIMH BEIIECTBAa B PACTBOPE.

12.  Pacuétsl TerioBoro 3dexra (1Mo TepMOXUMUIECKUM YPABHEHHSIM).

13. XuMHUecKHe CBOMCTBA BaXKHEHIIINX, HEMETAJIOB U UX COCIUHECHUH.

14. Dnextponutuyeckas aqucconuanus. CUibHbIE U cla0ble AIeKTpouThl. CTENeHb Jucconyanuu. Peakium HOHHOTO
oOMeHa.

15. Hnaentudukanus HeopraHMUeCKUX coenHeHn. KauecTBeHHbIC peakIiuu Ha HEOPTraHMYECKHUE BEIICCTBA M MOHBI

16. OOpatumsbie peakiuu. XUMU4YECKoe paBHOBecHe. DaKTOPHI, BIMSIONINE HA COCTOSHUE XUMHUECKOTO PAaBHOBECHSI.
[Tpunuwmn Jle HlaTens.

o0 AHanuz munuynvix oeuyumos 6 npeoMemHou N0020MOoBKe. HeOC8OEHHbLE UTU CIAO0 0CBOEHHblE MeMbl NPOSPAMMDL,
Hechopmuposanuvie UM  HEOOCMAMOYHO  CHOPMUPOBAHHbIE  YMEHUs, HABbIKY, 6UObI  NO3HABAMENbHOU
0esimenbHOCMU, NPOAGTAIOUUEC 8 MUNUYHBIX OUUOKAX NPU 8bINOTHEHUU COOMBENMCMEYIOUUX 3A0AHUL

[Tpu ananu3e TUMMMYHBIX TSPHUIIUTOB B IPEAMETHOMN MOArOTOBKE: HEOCBOCHHBIC UITH CJIa00 OCBOCHHBIE TEMBI ITPOTPAMMBI,
Hec(pOpMHUPOBAHHBIC WM HEJOCTATOYHO C(HOPMHUPOBAHHBIC YMEHHWS, HAaBBIKM, BHUIbI II03HABATEIBHON JCATEIBHOCTH,
MPOSIBIISFOIINECS B TUITMYHBIX OIIMOKAX MPH BBIMOJHEHUH COOTBETCTBYIOIIUX 3aJaHUN MOXKHO BBIICIUTH 3adaHus: 7, 12, 14-
16, 24 u 3aga4n BTOPOM YaCTH, KOTOPBIE OTHOCATCS K 3aIaHHSIM BBICOKOTO YPOBHS CJIIOKHOCTH.

Tabauya 2-5
Ne Tembl mporpaMMbl U yMEHUS Knacc(-b1) nu3ydenus B
/1 coorBercTBuH ¢ POII
1. XVWMHUYECKUE CBOMCTBA BAYKHEUIITUX METAUIOB (HATPUH, KaJTH, KaIbIIMA, MarHUH, aIFOMAHUHN, TUHK, XpoMm, | 11 xmacc, m. 117.7.1.2 ;11

JKelne3o, Melb) M uX coeauHeHWil. OOmue crmocoObl MONy4YeHHUs MeETaioB. XMMHUYECKHe CBoMcTBa | kiacc, m. 118.8.8; 9 kmacc, 1.
BaXHEHIINX HeMeTaJlsIoB (TaJoreHoB, cephl, a3oTa, (ocdopa, yriepoga U KpeMHHUs) U UX coeauHeHui | 155.4.1
(OKCHI0B, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI)

2. XUMHUYECKUE CBOMCTBA YTIJIIEBOJOPOJIOB: aJKaHOB, [IUKIIOATKAHOB, AJIKEHOB, aJIKaIMEHOB, AJIKUHOB, apeHoB. | 10 kmacc, m. 117.6.1.2 ;10
XVUMUYECKHE CBOWCTBA KHCIOPOJICOACPKAIIUX COCNWHEHUN: CIHUPTOB, (DEHONA, albIerH/I0B, KETOHOB, | Kiacc, m. 118.6.1.2
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(UPOB, )KUPOB, YTIEBOJIOB

3 3nech u nanee: Cm. nyukr 3 Cnenudukannn KM ET'D 2026 roxa 1o y4eOHOMY IPEAMETY.
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XUMHUYECKHE CBOMCTBA yTJIEBOJOPOAOB: aIKAHOB, IIMKJIOAIKAHOB, AJIKEHOB, aJIKaIUECHOB, aIKWHOB, aQPEHOB.
Peakuuu 3amemieHusi rajoreHa Ha TuUIpokcorpynmy. JleiicTBue Ha rajlloreHIpou3BOAHBIE BOJHOTO H
CIUPTOBOTO pacTBOpa IENouu. B3anmoelicTBre qurajioreHalIKaHOB C MarHueM U IIUHKOM. Mcnonib3oBanue
TaJIOTeHIIPOM3BOIHBIX YIJIEBOJOPOJOB IMPH CHUHTE3€ OpraHumdeckux BemiecTB. CBOOOJHOpaJAMKAIBHBIN U
WOHHBIN MexaHU3MHbI peakiuu. [Tonstue o Hykineodune u anekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuio
3aiireBa

10 kmacc. m. 117.6.1.2; 10
Kiacc. o. 118.6.1.2

XapakTepHble XUMHUYECKHE CBONCTBA TPEICIBHBIX OJHOATOMHBIX M MHOTOATOMHBIX CIHPTOB, (eHOa,
aNbJIeTUI0OB, KapOOHOBBIX  KHUCJIOT, CIOXHBIX 3¢upoB. Baxuheilline cnocoObl  MOXy4YEHHS
KHCJIOPOJICOICPKAIIMX OPraHUYECKUX COSTMHEHUIN

10 kmacc, n. 117.6.1.3 ;10
knacc, M. 118.6.1.3

I'eneTnyeckas cBs3b MCKAY KIaCCaMU OPraHUYCCKUX COCIUHECHUIN

10 kmacc, m. 117.6.1.2; 10
knace, n. 118.6.1.2; 10
knacc, 1. 118.8.6

OOGparumbie peakiuu. XUMHUYECKOe paBHOBecue. DakTOpbHI, BIMSIONIME HA COCTOSHHE XHWMHUYECKOTO
paBHoBecus. [Ipunnun Jle [Hlatense

11 kmacc, n. 117.7.1.1; 11
knacc, m. 118.7.1.1; 9 kacc,
m 155.4.1

I/I,ZLCHTI/IQ)I/IKEIL[I/ISI HCOPraHUYCCKUX COC,Z[HHeHI/Iﬁ. KadgecTBeHHEBIE p€aKliuyu Ha HCOPraHUYCCKUEC BCUICCTBA U
HWOHBI. I/IIIGHTI/I(l)I/IKaHI/Iﬂ OpTraHU4YCCKUX COGILHHGHI/Iﬁ. Pemenne OKCIICPUMCHTAJIBHBIX  3ada4 Ha
Ppaciio3HaBaHUC BCIICCTB

11 kmacc, m. 117.7.1.2 ;10
knacc, n. 118.6.1.3; 11

knacc, m. 118.7.1.3; 9 kiacc,
m 155.4.1

PacuéTtsl Macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJHMYECTBY BELIECTBA, Macce MM 00bEMY
OJIHOTO M3 YYacTBYIOLUIMX B peakuuu BemiecTB. HaxoxkneHue MoieKkyIspHOW (OpMysbl OPraHUYECKOro
BEILECTBA I10 €r0 IUIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, UIIU IO MIPOJYKTaM
CrOpaHHUsl; YCTAaHOBJIEHUE CTPYKTYPHOH (OPMYJIbI OPraHMYECKOrO0 BELIECTBA Ha OCHOBE €ro XMMHMUYECKHUX
CBOWCTB MJIM CIIOCOOOB MOJTYYEHHUs

10 xmacc, m. 117.6.1.2 10
Kknacc, m. 118.6.1.5

Pacuérbr Maccel (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMHU, €CIM OJAHO W3 BELIECTB JAaHO B
n30bITKE (MMeeT mpumecH). Pacuérel maccsl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CITU OJHO
W3 BEIIECTB IaHO B BUJE PACTBOpA C ONPEIETEHHON MacCOBOM J0JIe paCTBOPEHHOTO BeliecTBa. Pacu€Tsl ¢
WCIIO0Ib30BAHUEM MOHATUNA «MACCOBasi JOJIsD», «MOJISIpHAsE KOHLUEHTPALUs», KPACTBOPUMOCTbY

10 kmacc, m. 117.8.8; 11
knace, n. 117.8.9;10 knacc,
m 118.8.8;

11 xmacc, m. 118.7.1.3; 9
knacc, m. 155.5.7.2

o Peanucmuunslie «30Hbl pocmay 8 uacmu npeoMemHou no02omosKuU 0Jisl yeepenHo20 noayderus 60-70 m.o.
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st yuactHukoB EI'D ¢ HM3KMM ypOBHEM IMOATOTOBKH, BBISIBIIsIETCS 001Ias chOPMUPOBAHHOCTh 3HAHUNM Ha 0a30BOM
YPOBHE, y TaKHX yYallUXCs TeM HE MeHee CHOPMHPOBAHHOCThH JIOTHUECKHX CBS3€H MEXKIY OTICIbHBIMH JJIEMEHTaAMU
COJICp’KaHUSI HA HEIOCTATOYHOM YPOBHE, YTO HE MO3BOJISIET UM BBINOJHATH B MOJTHON Mepe 3a7aHusl MOBBIIIEHHOTO YPOBHS U
BBICOKOTO YPOBHS. Y4YaCTHUKAMH C HU3KHUM YPOBHEM IOJATOTOBKH, OJIOK «OCHOBBI OPraHMYECKOW XUMHW» BBITIOJIHEH, TIPOICHT
BBITIOJIHEHUS TaKUMHU OOYYalOIUMHUCS CaMbIX MPOCTHIX 3aJaHUi 0a30BOr0 ypOBHS Ha JIOCTATOYHOM YpoBHE (3amanue 10 —
42,7%, 11 — 35,0%, 17 — 60,5%). 3amanusi, OpMCHTUPOBAHHBIC Ha TPOBEPKY 3HAHUH KiIacCH(DUKAIUMU U HOMCHKIIATYPbI
HEOpraHWYeCcKux. Y 3TOW Tpynmnbl oOydarommxcst ciado chopMHUpOBaHbI HaBBIKM IMPOBEACHHUS PACUETOB MO XUMUYECKUM
dbopmysamM U YpaBHEHMSIM XUMHUECKUX PEaKIIHii, 0COObIE 3aTpy/IHEHUS BBI3BIBACT 3a7aHue 28 ¢ MPOLIEHTOM BbInosiHeHus 21,7.
[IpuBeneHHbie (hakThl CBUIETEIBCTBYIOT O TOM, UTO TE€OPETUYECKAs MOJrOTOBKA 3TOM IPyMHIbl 00yYaIOMUXCS 0 TPEAMETY Ha
JIOCTATOYHOM YPOBHE U OTBEYAET TPeOOBaHUAM 00pa30BaTEIBLHOIO CTAHJIapTa K YCBOCHHUIO OCHOBHBIX 00II€00pa30BaTEIbHbIX
MporpaMM MO XUMHHU JJI CPETHEN IIKOJIbI Ha 0a30BOM YPOBHE.

Jlist yBepeHHOTO ToiydeHus: OaimioB B uHTepBasie 60-70 BaKHO CHCTEMATH3UPOBATH 3HAHUS, BBINOJHATH 3aJaHMUS
HalpaBJeHHbIE HAa OTpPaOOTKY M TNPUMEHEHHE 3HAaHUW UM YMEHUH B OOHOBJIEHHOW CHUTyallMud, a TaKXKe 3aJaHus,
npeaycMatpuBaroiue paboty ¢ nHbopmMalren, npecTaBIeHHON B HeBepOabHOM hopMe; periaTh 3a/1aHus, 00€CTIeUnBarOIIIe
NpUBEJACHUE B CUCTEMY TMOHSITHIHOIO ammapara Kypca XMMHH M pPa3BUTHE OOIIEy4eOHBIX YMEHUM U HAaBBIKOB, TO €CTh
yCTaHaBJIMBATh MIPUUYMHHO-CJIEACTBEHHBIC CBSI3U MEXK]Yy OT/CJIbHBIMU DJIEMEHTaMU COJIepKaHus. BakHeilei cocTapistonieit
YCIICITHOTO PEIICHUS W TIOBBIIIEHUS OaJUIOB SBIAIOTCA 3aaaHusi BTopod 4vactu EI'D mo xumuu. BBITOAHATE MX Ha
MaKCHUMAJIbHBIA Oalljl CJI0KHO, HO MOHO MOJIy4aTh Oauibl YACTUYHO 3a IpOBEpsieMble 3JeMEeHTHhl perieHus. HeoOxomumo
MOKa3aTh MIKOJIbHUKAM JaHHbIE BO3MOXKHOCTH (YPaBHEHMsI B HEOPraHUYECKOM 3a/1aue, BbiBeIeHHE (DOPMYJIIbI B OPraHUYECKOM
3a/1aue, MpeICTaBICHNEe PEaKIiid, KOTOPhIE MOKHO CIUIAHUPOBATH B MBICJICHHOM SKCIIEPUMEHT U JIp.).

2.2.2. MeToanuecKkuii aHAJIN3 Ka4eCcTBA 0CBOEHUsI MeTanpeaMeTHbIX pe3yabTaToB ®I'OC yuyactHukamu EI'J
¢ HU3KHMM YPOBHEM NOATOTOBKH

o Paszsepuymulii KoMmeHmapuii Ha OCHO8e 3a0aHuli / 2pynn 3a0auuil, Ha YCNEUHOCMb GbINOJIHEHUS KOMOPbIX MO2a
nOBIUAMb  00CMAMOYHASL UMY HeOOCMAMOYHAS CHOPMUPOBAHHOCMb MemanpeoMemublX YMeHUll, ¢ YKa3auuem
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coomeemcmeayrouux MemanpedMemelx yMeHMIZ U Ux nposeileHusd 6 munuvdHvlx owubkax 6 omeemax YH4aCcmHUKOB
IK3AMeHA Ha coomeenicmeyrouue SGC)CIHM}Z,'

B rpynne yyactaukoB EI'D ypoBHeM noarotoBku 1o 60 6aiaoB HanOosbliiee 3aTpy/IHEHUE BbI3BAIN 3aJ1aHUsl 0a30BOTO
YPOBHsI CJIIOKHOCTHU 10oj1 HOMepamu: 25 (26,6%) u 28 (21,7%). 3amanue 25 3T0 3HAHHUS B O0JIACTH NMPUMEHCHUS XUMHUH B
IIOBCEIHEBHOM KU3HU. DTO CBA3b BO3MOXKHOCTM NMPUMEHEHHUS XUMHUU B OBITY, KOTOpas yCTaHABIMBACTCS IIyTEM aHaJIM3a
uHbOpMaInK, MOJIYYSHHON U3 APYTUX MPEAMETOB U B MIEPUOJ CTAHOBJIICHHS O0OIIEH KapTUHBI MUpa. 3agaHue 28 OTHOCATCA K
pacdeTHBIM 3a/JadyaM C HCIOJIb30BAHUEM IOHATUH «PACTBOPUMOCTBY», «MaccoBas aoisi». KadecTBo ycBoeHHs maTepuana
OTIpEeCIIACTCS MHTEIIEKTYAIbHBIMA OCOOCHHOCTSIMH 00YUaIOIINXCsl U KAa4eCTBOM PaOOTHI MOCIEAHNUX C JOMAITHUMH 3aJaHUSIMH
10 3TUM TeMaM. Xy>K€ BCEro BBIOJIHSIOT 3a7a4y 28, KOTOpas OTHOCUTCA K pacuéTaM Macchl BEUIECTBA WK 00beMa ra3oB IO
U3BECTHOMY KOJINYECTBY BEIIECTBA, MACCE MIIM 00BbEMY OHOTO M3 YUACTBYIOIUX B pEaKlMy BellecTB. 113 ananu3a BeINoIHEHUs
3aJlaHuil BUIHO, YTO JJI1 JAQHHOW TIPYINIbl SK3aMEHYEMbIX XapaKTepHa HEC(OPMHUPOBAHHOCTh HABBIKOB pELICHUS 3aj]ad,
MaTeMaTHUYeCKUi ammapaTr cOpMUPOBAH HAa HEIOCTATOYHOM YypOBHE 3a/laHue€ HalpaBiieHbl Ha C(OPMUPOBAHHOCTh TaKUX
PETYISITUBHBIX YHUBEPCATBHBIX YYEOHBIX ACHCTBHI KaK CaMOOpTaHHM3AIls, CaMOKOHTPOJb. [IpHUMHBI HU3KOTO YpPOBHS
BBITIOJTHEHMSI 3aKIIOYAIOTCS: B HEBHUMATENBHOCTH TMPOYTEHHS YCIOBHUS (TpeOyeTcs MpEeACTaBUTh OTBET C OMPEICIICHHOM
TOYHOCTBIO), UCIIOJIB30BAHMS OPTaHUYECKON PEAKIIMK CO CTOPOHBI pazpadoTurkoB KM 1 He0CTaTOYHOr0 ypOBHSA TOHUMAaHUS
TIOHSATUS «BBIXOJ] XUMHUYECKOW PEAKIMI». YCIENTHOCTh BBIMOJIHEHHS JAHHOTO OJIOKa 3aJaHHil OMPEAEINSeTCS YMEHUEM
BBIITYCKHHMKA MEPEHOCUTh MMEIOIINECS 3HAHUS Ha HOBblE OOBEKTHI, PellaTh 33Jaud MO0 MU3yYEHHOMY aJlfOPUTMY, BHIOMpPATH
crioco6 pemrenus 3agaun (MIT 1.2.6).

B nanno# rpymnme yyammxcsi He BBICOK IMPOIICHT BBITIOJHEHUS 3aJaHUil MOBBIIIEHHOTO ypoBHE 7, 12, 14-16 u 24 uto
CBUJETEIHCTBYET O TOM, YTO BOIMPOCHI XMMUUYECKHUX CBOMCTBA BAKHEHIIINX METANIOB M UX COCTMHEHHUI, XUMUYECKUX CBOMCTBA
BOKHEUIINX HEMETAJIOB (rajoreHoB, cepbl, a30Ta, pocdopa, yraepojaa U KpeMHUs) U UX COSIUHEHUMN, XUMUUECKHE CBOMCTBA
OpPTaHMYECKUX COCAMHECHUM, DIEKTPOIUTHIECKAs AUCCOIMAINS, CUIbHBIEC U ClIa0ble AJIEKTPOJIUTHI, Cpella BOJAHBIX PacCTBOPOB
BEIIECTB: KHCIasi, HEUTpallbHas, MET0YHAas], UIACHTU(PUKALINS HEOPTAHUYECKUX BEIIECTB - U3yUeHBI HA HEJOCTATOYHOM YPOBHE.
HecdopmupoBanbl Takue mo3HaBaTelIbHbIE METANPEAMETHbIE YMEHUSI KaK OBJIAJICHUE BUAAMH JIEATEIHHOCTU IO MOIYYECHHIO
HOBOI'O 3HAHUS, €r0 MHTEPIpPETALH, MPeoOpa30BaHUI0 U NMPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYyallUsIX, YCTaHABJIUBATbH
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CYIIECCTBEHHBIM MIPU3HAK WJIM OCHOBAHMUS ISl CpaBHEHUS, Ki1acCUpUKAIUU U 00001meHuss. MOXHO BBIICIUTH 3aaHus 16 u 24
TPeOYIOMUX 3HAHUS TCHETUYECKON CBS3M HEOPTAaHUUECKUX M OPTAaHUYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TUIHBIM KJlaccam,
UACHTU(GUKANY HEOPTAHNYIECKUX COCTMHEHNH, KaUeCTBEHHBIC PEaKIIM Ha HEOPTaHWYECKHE BemecTBa. He BEICOKUI TTPOIICHT
BBITIOJTHCHUS JTAHHBIX 3a/IaHAH MTOATBEPKIAET OTCYTCTBHE CHOPMUPOBAHHOCTHU MTO3HABATEIILHBIX 0a30BBIX YMECHHIA.

o Ilpeononooicenue o docmuchymuolx u HeOOCMuUSHymuIx memanpeomemuulx pezyromamax @IOC

Yyactauku EI'D ¢ HU3KMM ypOBHEM MOTOTOBKH UCITBITHIBAIOT 3aTPYAHCHHS Ha dK3aMEHE, TaK KaK HE 3HAIOT XUMUYCCKUC
CBOMCTBAa META/NIOB M WX COCAMHCHUH, XMMUYCCKHE CBOMCTBA HEMETAJIOB W WX COCIMHCHHWHA WM MaTepual W3y4YeH Ha
HEJIOCTAaTOYHOM YPOBHE, HE YMEIOT PAaCKpbIBATh CMBICI TAKOTO XMMHUYECKOTO MOHSATHSA, KaK T€HETUYECKasl CBs3b, TO €CTh HE
YMEIOT BBIJCNSATh XapaKTEepHbIE MPU3HAKK COCIUWHEHUMN, YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMH KJIacCaMH COEIUHEHUM.
JlomyckaroT Takve TUIMHYHbIE OIMMUOKH, KOTOPBIE CBSI3aHBI C MHTErpallMe 3HAHUW W3 pa3HBIX MPEAMETHBIX O0JacTedl mpu
pemenun 28 3amanusi. B cooTBeTcTBUMM ¢ TpeOoBaHMAMHM, TepedncieHHbIMUA B komudukarope EI'D 2026 r. «llepeuens
TIpOBEPsIEMBIX TpeOOBaHMI K pe3yIbTaTaM OCBOSHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl CPEAHETO 00IIeT0 00pa30BaHUs)
SK3aMEeHyEeMbI€ IEMOHCTPUPYIOT HEJOCTATOUHYIO C(HOPMUPOBAHHOCTH CIEAYIOMIUX METANpPEAMETHBIX PE3yIbTaTOB OCBOCHHUS
OCHOBHOM 00pa3oBaTeILHON MPOTPaMMBbI CPETHETO O0IIEro 00pa3oBaHUsI.

1. ITo3naBaTtenbHbIe YV

1.1 ba3oBsle 1ornuecKkue AeHCTBUA

1.1.1 VYcranaBnuBaTh CyIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JIJIsl CPAaBHEHUS, KIIacCU(pUKAITUH.

1.1.2 BoiaBISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX.

1.1.3 CamocrtosTenbHO (POPMYIHPOBATh U aKTyaIH3UPOBATh MPOOJIEMy, paccCMaTpuBaTh €€ BCECTOPOHHE; OMPEICISITh IENH
NEeATEILHOCTH, 3a/1aBaTh MApaMETPhl U KPUTCPUHU UX TOCTHKCHHSI

1.2 ba3oBrble HUCCIIEN0BATEILCKUE TEUCTBUSA

1.2.2 Bnanenue BUgaMu ACSITEIILHOCTH TI0 MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUU, TPEOOPa30BAHUIO U TPUMEHEHHUIO
B Pa3IUYHBIX YUYEOHBIX CUTYAIHUSIX, B TOM YHCIIE TIPH CO3/IaHUN YI€OHBIX U COITUATBHBIX TPOEKTOB

1.2.3 ®opmupoBaHre HAYYHOTO TUIIA MBIIUICHUS, BIaJICHUE HAYYHON TEPMHUHOJIOTHEH, KITIOUEBBIMU TTOHATUSMU U METOIaMH
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1.2.4 BbIIBISITh TPUYUHHO-CIICACTBEHHBIC CBS3M W aKTyalU3WPOBATh 3aJady, BBIABUTATH TUIIOTE3y €€ pEIIeHUs, HaXOIUTh
apTyMEHTBI JIs TOKA3aTeIhCTBA CBOMX YTBEPIKICHHA, 3a/1aBaTh TApaMETPhl K KPUTEPUN PEIICHUS

1.2.5 AHanu3upoBaTh TMOJYYCHHBIE B XOJAC PCEUICHUS 3aJadd Pe3yJIbTaThl, KPUTUYECKH OIICHWBATH WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSIX

1.3 Pabora ¢ nndopmarmei:

1.3.1 BnameTs HaBbIKaMu TMOJIy4YeHUs] WH(OPMAIUK W3 MUCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISTH MOWCK,
aHaJIN3, CUCTEMATH3AINIO M HHTEPIPETAIINI0 NHPOPMAITUHN Pa3IUIHBIX BUIOB ¥ JOPM MpEACTaBICHUSI.

3 PerynstuBnabie YV /I

3.2 CaMOKOHTpPOJb

3.2.2. BmameTp HaBBIKAMU TIO3HABATEIHLHOUN pe(IIeKCHHM KaK OCO3HAHUSI COBEPITAEMBIX JCHCTBUN U MBICIIMTEILHBIX MPOIIECCOB,
WX pe3yJIbTATOB M OCHOBAHWIA; UCIIOIH30BaTh MPUEMBI peICKCHH IJIs OIICHKHA CHUTYyaIliH, BRIOOPA BEPHOTO PEIICHHS; YMETh
OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUYKEHHUIO.

2.2.3. PexoMeH1auMu JJ1sl yuuTeJieil M0 COBePIIEHCTBOBAHMIO NMPENoIaBaHUs y4eOHOr0 mMpeaMeTa rpyiie
o0y4aroumuxcs ¢ HUI3KUM YPOBHEM MOATOTOBKH

VYuurensim OO pekoMeH10BaHO U3y4aTh U CPABHUBATH 3a MTPEIbIAYIINE I'0/Ibl OCHOBHBIE TPU IOKYMEHTHI (CrieliupUKaIus,
KoauuKaTop, J1eMOBEpPCHUs) ¢ OPUIMATBHBIX CAMTOB, a TAKXXE OTYET PErMOHAIBHOW KOMHUCCHU O WUTOTaM MPOIIEAIIEro
HK3aMEHa, TJIe€ MOKHO BBISIBUTH ACUUNT 3HAHUI 00yUYarOMIMXCs MPOIUIBIX JIET U MPOaHATU3UPOBATh MOTEHIIMAIbHBIE OIIMOKH
u cnabbie mecta oOywaromuxcss 10 m 11 kjmaccom myTem MpOBEAECHMS] BXOJHOW JIMAarHOCTHKU MO YYEOHOMY MpEAMETY U
IPOMEKYTOUHBII MOHUTOPUHI 3HAHUM. YUUTENSIM NPEIMETHUKAM O0053aT€IbHO HYXHO YYYBCTBOBaTbh B METOJMYECKUX
CEMHHApaxX U COBETAX, UCIIOJIb30BATh pa3pabOTKU KOJIJIET.

Yuutensm XuMUU peKOMEHAYETCs MPOIOJKUTh Pa3BUBATh MO3HABATEIbHBIE U PETyIsTUBHbIE Y Y [, Hanbonee BaXXHbIMU

N3 KOTOPBIX ABJIAIOTCA:

1. yMeHue paboTtaTth ¢ HHGOPMAIHEH, yCTaHABIUBATh TPUYHMHHO-CIIEJCTBEHHBIC CBSI3H;
2. MIPOBOJIUTH JIOTUUECKUH aHAIIN3 U CUHTE3, TNIAHUPOBATH U IMIPOBOIUTH SKCIIEPUMEHT, HAOJII01aTh U JIeTIaTh BBIBOIBI;
3. yMETb NMPOTHO3UPOBATh CBOMCTBA U PEAKIITMOHHYIO CIIOCOOHOCTH BEIECTB;
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4. KJ'IaCCI/I(bI/IHI/IpOBaTL BCIICCTBA, ABJICHUA U XUMHNYCCKUC PCAKIINN,

S. aKTUBU3HPOBATH pabOTy 10 GOPMHUPOBAHUIO Y 00YUAIOIINXCS yMEHHUM U3BJICKATh U IepepadaThiBaTh HH(DOpMAIIHIO;

6.  pa3BuBaTh y 00y4aeMbIX (PyHKIHOHAJIBHYIO TPAMOTHOCTbH, BKJIIOUAs CMBICIIOBOE UTEHHE, ECTECTBEHHO-HAYUYHYIO,
MaTeMaTHYECKYIO0 TPaMOTHOCTH;

7.  oOpamaTh BHHMaHHE Ha IMPaBWIHLHOCTH O(GOPMIIEHHS OTBETOB B 3aJaHHSIX C BBICOKUM YpPOBHEM CIIOKHOCTH,
IPENoIararoliuX HaTuYie pa3BepHyTOTO OTBETA, HAa TUITMYHBIC OITMOKY MIPU BHITIOJIHEHUH 33 JaHHIA;

8.  Ipu peleHHsX pacyeTHBIX 3a/1a4 BaXKHO aKIIEHTHPOBATh BHUMAHUE yUaAIIUXCsl HA IPAaBUIILHOM 3amucy (pru3nyecKkux

BEJINYMH U UX Pa3MEPHOCTH;

9. MOCBATUTD YaCTh YPOKOB HJIU JIOMOJHUTEIbHBIE 3aHATUS 0a30BbIM MOHATHSIM: BAJICHTHOCTb, CTEIIEHH OKUCIICHMUS,
KJ1accu(pUKanus HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB, COCTaBIeHUE (HOPMYII.

10. Ha ypokax KCIOJIb30BaTh TOIIAroBble AITOPUTMBI U MabIoHbl. Pa30upars Kaxayro Temy modTamHo. HaunHats ¢
IIPOCTBIX KAYECTBEHHBIX PEAKLIMM, 3aTEM IIEPEXOAUTH K COCTABIICHUIO MOJIEKYJIIPHBIX YPaBHEHUHN, U TOJIBKO I10CIIE 3aKPEIICHUS
no6aBisaTh HOHHBIE (PUO) 1 OKMCIUTETHHO-BOCCTAHOBUTEIBHBIE IPOIIECCHI;

11. npoBOAUTH PETYJSPHYIO BU3YaJU3aIMIO MIPOLIECCOB;

12.  cocTaBisATh C yUYEeHUKAMH OMOPHbIE KOHCIIEKThI, CXEMBbI, Ta0IHIIbI (XapaKkTepHbIE CBOMCTBA KJIACCOB COEIUHEHUI,
pasperiasi ICIOJIb30BaTh UX HA MEPBBIX TAlax 3aKPeIUICHUS MaTepralia 1o XUMHUH);

13. wucmonp30BaTh HA ypOKax HATJSAHOCTH W MOJAEITUPOBAHME. DTO MOMOXKET MEPEBECTH a0CTPAKTHBIE XUMHUECKHE
HOHSTHS B HarJisiHbIe 00pa3bl, YTO 00JIeryaeT MOHUMaHUE MPOCTPAHCTBEHHOTO CTPOCHHUSI BELLIECTB B OPIraHUYECKON XUMUH.

2.3. Metoanyeckuii aHAIU3 BHINOJHEHHS 3aJaHUii 00y4aIOIMMHCA CO CPeTHMM YPOBHEM MOJATr0OTOBKH (B rpyIIe
ot 61 10 80 T.0.), BKJIIOYAs METOAUYECKUE PEKOMEH ALY VISl yUYuTeJIei

B rpymme sx3amenyembix, moayuuBmux oT 61 mo 80 6anioB, 3a1annii 6a30BOTO YPOBHS C MPOIIEHTOM BBHITTOJTHEHUS HIKE
50% Het, TakKe WX HE ObUIO M B MPOIUIOM TOy. 3adaHus 1moa HoMepamu 13 u 25 BbI3Baid HEOOJBININUE CIOKHOCTH Y TOU
TPYIIBI AK3aMEHYEMBIX, HO 3TO CBSI3aHO (Cy/sl U3 BEEPOB OTBETOB) C HEBHUMATEIHLHOCTBIO MPHU BBIMOTHEHUH 3amaHus. Jis
MOBBIIIIEHHOTO Y BHICOKOT'O YPOBHS CJIOKHOCTH HauOOJIbIIINE TPYAHOCTH BO3HUKIIM C 3afaHusMu: 33 (22,8%) u 34 (5,9%), a B
MPOIILIOM T'oJly TiepedeHb 3aaanuit osu1 mupe: 12 (34,1%), 31 (42,3%), 33 (27,5%) u 34 (3,1%).
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CpenHuii MPOLEHT BBIMOIHEHUS 3aJaHUM
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2.3.1. Onucanue mpeIMeTHOH MOATOTOBKM y4acTHMKOB EI'D co cpenHuM ypoBHeM NOArOTOBKH, aAHAJIU3
TUNMYHBIX Je(pUINTOB B NOAT0TOBKE

o Onucanue oocmucHymulx npeomemusvix pezyiomamos PI'OC: oceoeHHbIx mem npocpammvl, CHOPMUPOBAHHBIX
VYMeHUU U m.n.

[Ipu ananu3e JaHHBIX AJIS TPYIIIBI 9K3aMEHYEMbIX, HAOpaBIINX OT MUHUMAIBHOTO /10 60 6aJIJIOB MOKHO CZENaTh BHIBO/I,
4YTO HanboJiee YCIENIHO U3 3aIaHnii 0230BOT0 YPOBHSI CIIOKHOCTH OHU CIPABWIIKCH ¢ 3amanusmu: 1-5, 10, 11, 13, 17-21, 25-28,
MOBBIIICHHOTO YPOBHA CIOXKHOCTH: 6-9, 12, 14-16, 22 u 24, 3amanus BBICOKOTO YPOBHS CIOKHOCTH. Takum oOpa3oM MOKHO
CUMTATh YCIEUTHO C(HOPMUPOBAHHBIMU CIICAYIONIHE TEMBI IPOTPAMM M YMEHUH:

1. CoBpeMeHHass MOIeNIb CTpoeHus: atoMa, OCOOEHHOCTH CTPOSHHUSI DHEPreTHUYECKHUX YPOBHEH aromoB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs! KOHGUTYpanus aroMa. BaleHTHBIE SEKTPOHBI.
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2. [lepuonuueckas cucrtemMa U IEPUOAUYECKUM 3aKOH XUMHYeCcKuX 3neMeHToB J[.U. Menneneesa. IIpuuuHbl 1
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUM MO MepruojaM U rpymmnaM. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTBIX BEHIECTB, BOJOPOIHBIX COCIMHEHNM, BBICIINX OKCUIOB U THIPOKCUIOB

3. DIEKTPOOTPUIIATENbHOCTh. BaneHTHOCTh. CTeNeHb OKUCIICHUS.

4, Buapl XuMHUYECKON CBSI3M M THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

S. Knaccudukanus Heoprannueckux Beiiects. HomeHkiaTypa HeOpraHmueckix BeIlecTB

Xumuueckas v uX Kiaccuukaius B HEOpPraHn4eCcKon U OpraHun4ecKoi XuMUHU. 3aKOH COXPAHEHHS MacChl BEIIIECTB

7 ['eHeTnyeckas CBsI3b HECOPraHUYECKUX M OPraHMYECKUX BEIIECCTB, TPUHAMICKAIIUX K PA3TUYHBIM KJIaccam

8. CKOpOCTh peakuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB.

9 OBP. [loBenenue BemeCTB B cpeiax ¢ pa3HbIM 3HaueHueM pH. MeTo bl 2IeKTpOHHOTO OanaHca.

10. DnekTponu3 paciiiaBoOB U PaCTBOPOB COJICH.

11. T'unpomnms coneil. MonHoe npousBenenue Boabl. Bomopoausiii mokazarens (pH) pactBopa

12. OO6parumblie U HEOOpaTUMbIE XUMUUYECKHE PEAKIIMU. XUMUYECKOe paBHOBecHE. Pacu€Thl KoJamvecTBa BEIIECTBA,
Macchl BEIECTBa WU 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE€ WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B
pEaKLNK BEIIECTB.

13.  HWnenTudukarms HEOpraHUIECKUX coequHeHnid. KauecTBeHHbIE peakIuy Ha HEOPTaHWYECKHUE BEIIECTBA U HOHBI.

14. PacueTsl MacCOBOM JOJIM U MOJIIPHON KOHIICHTPAIIMU BEILIECTBA B PaCTBOPE.

15. Pacuérsl TemnoBoro 3¢ dexra (Mo TepMOXUMUIECKUM YPABHEHUSIM).

16.  OkucnuTensHO-BOCCTAHOBUTEINbHBIE peakiiuu. [loBeeHne BEmecTB B cpefiax ¢ pa3HbIM 3HaueHneM pH. Metosl
AIIEKTPOHHOTO OajaHca.

17.  Dnexrpomutuueckas nuccoryais. CHIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

18.  Pacuérsl Macchl BelecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe UM 00BEMY OJTHOTO U3
YYacCTBYIOIIMX B PEAKI[MU BEUIECTB.
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0 AHnanuz munuuneblX Oeuyumos 6 NpPeOMemHOlU NO020MOBKe: HeOCB0EHHble UNU CIAO0 O0CB0EHHble NeMbl
npocpammul, HecPopMUpos8aHuvie Ul HeOOCMAMOUHO CHOPMUPOBAHHBLE YMEHUSL, HABLIKU, BUObI NO3HABAMELHOU

0esimenbHOCMU, NPOAGNAIOWUECs 6 MUNUYHBLIX OWUOKAX NpU BLINOJIHEHUU COOMEEMCmeEYIoOwuUx 3a0aHull,
oOmcymcmeyrom

HeKOTOpBIC HpO6JICMBI B PCIICHHUH BBI3LIBAIOT 3aad4HU BTOpOfI JaCTU MW 3K3aMCHYCMBIC I10JYy4aroT OaJnIBI YaCTHU4YHO,

coBepuiasi OMMOKM B MPEJCTABICHUU CTPYKTYPHBIX (OPMYJ BEIIECTB HJIM JIOTUKHM pelieHus. Hamnume mareMaTHdecKux
OLIMOOK SIBJISIETCS OJTHUM U3 CaMBbIX paclpOCTPAHEHHBIX OCHOBAHUS JJIs1 CHU)KEHUS KOJIMYECTBa OAJIOB.

Tabauya 2-6
Ne Tembl mporpaMmBbl U YMEHHUS Knace(“s1) n3yuerns s
/11 cootBercTBUU ¢ DOII
Haxoxnenve MonekyasipHor popMyJIIbl OpraHu4ecKoro BEIIEeCTBa M0 ero MIIOTHOCTH U MaccoBbIM oM | 10 kitace, m. 117.6.1.2 10 kiace,
1 | oneMeHTOB, BXOASIIMX B €r0 COCTaB, WM IO MPOAYKTaM CrOpaHUs, YCTaHOBJIEHHE CTPyKTypHOi | 1. 118.6.1.5
(bopMyIIbl OPraHu4YecKOro BEUIECTBA HA OCHOBE €ro0 XMMHUYECKHUX CBOWCTB MJIM CIIOCOOOB MOIYYECHHUS
Pacuérer Macchl (00bEMA, KOJIMUECTBA BEUIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3 BemecTB naHo B | 10 kimace, m. 117.8.8; 11 kmacc, 1.
2 n30bITKE (MMeeT mpumecH). Pacuérel maccol (00bEMa, KOTUYECTBA BEIIECTBA) MPOAYKTa peakiuu, eciu | 117.8.9;10 knace, m. 118.8.8;
OJIHO U3 BEIIECTB JaHO B BUJIE pacTBOpa ¢ ONpeeIEHHON MaccoBOM Aojeil pactBopéHHoro Bemecta. | 11 kmace, m. 118.7.1.3; 9 knacc, 1.
Pacy€Thl ¢ HCIoIb30BaHUEM MOHSATUH «MaccoBasi 10JIs1», KMOJISIpHAsI KOHIIEHTPAIIHsD), «pacTBOpUMOCTh» | 155.5.7.2

o Peanucmuunsie «30Hbl pocmay 6 uacmu npeoMemHuou no020moeKu 0Jisl yeepernno20 noaydenus 80 u 6onee m.o.

Jist yaactHukoB EI'D ¢ xopommm ypoBHEM MOATOTOBKH, BBIABIIAETCS 001as c(HOpMUPOBAHHOCTh 3HAHUI HA 0A30BOM,

IMOBBIICHHOM YPOBHAX, Y TaKHMX YUAIIUXCA HA JOCTATOYHOM YPOBHC Cq)OpMI/IpOBaHBI MCTANIPECAMCTHBIC U ITPCAMCTHBIC YMCHU A,

qTo

IMMO3BOJIAICT MM BBIIIOJIIHATE 3aJlaHUS ITOBBIIICHHOI'O M BBICOKOI'O YPOBHA CIIOKHOCTH. YyacTHUKaMu 3TOH I'PYIIIIBI

AK3aMEHYEMBIX XOPOIIO YCBOEHHI cienytonue 6moku crenupukanus KM EI'D 2026r «TteopeTnueckrue OCHOBBI XUMUW,
«OCHOBBI HEOPTAHUYECKON XUMHUN», «OCHOBBI OPTaHUYECKO XUMHUMW» BBIMIOJHEHBI HA JJOCTATOYHOM YPOBHE. Y TaHHOW PYIIIbI
00yJarmMXcsi Ha HEJIOCTaTOYHOM YpPOBHE C(OPMHUPOBAHBI HABBIKM IMPOBEJICHHS PACUETOB MO XUMHUYECKUM GopMysiaMm U
YpPaBHEHUSIM XUMUUYECKUX PEaKIUi, 3aTpyJHEHUs] TPAJUWIIMOHHO BBI3bIBAET 3ajaHue 34, a Tak ke B 3amgaHusax 29, 32 u 33
KOTOpbIC HaIpaBJIeHbl HAa TPOBEPKY 3HAHWUW OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMM, TEHETUYECKOW CBSI3U MEXKIY
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KJIACCaMU HEOPTaHWYECKUX M OPTaHUUYECKHUX BEUIECTB AOMYIIeHbI omuOKu. [IpuBeneHHbIe pakThl CBUACTENLCTBYIOT O TOM, YTO
TEOpETHYECKasl MOArOTOBKA 3TOM Tpynmbl 00y4aromuXcsl MO MPEAMETY Ha JOCTaTOYHOM YPOBHE M OTBEYAET TPEOOBAHUSIM
00pa30BaTeNbHOTO CTaHAapTa K YCBOCHHIO OCHOBHBIX 00I11€00pa30BaTeIbHBIX IPOrpaMM M0 XUMHH AJISi CPEIHEN IIKOJIbI, KaK
Ha 0a30BOM M MOBBILIEHHOM YPOBHSIX.

J11st yBepeHHOTo nojityueHus 6amioB B uHTepBaiie 80 u Oosee B mpoiiecce moarotoBku k EI'D ynensts Oonbliie BpeMeHu
JUTSL pENICHMs] 3aIaHUi TIOBBIIIEHHOTO YPOBHS CIIOKHOCTH PAa3HBIX TUIIOB U aBTOPOB, BBIMOJIHATH 3aJaHUs HAMPABICHHbIE HA
OTpabOTKy Y MPUMEHEHHE 3HAaHUI U YMEHHI B IIPU PEIICHUN HECTaHJAPTHBIX 3314 U 33JJaHUH, B TOM YUCJIE C UCIIOJIb30BAaHUEM
M poBBIX 00pa30BaATENbHBIX YUEOHBIX MIATHOPM, a TAKXKE 3a/IaHUi, TPeTyCMaTPUBAIOIIUX padOTy ¢ HAy4YHOU MH(MOpMAaIUEH;
pemaTh 3a1aHusl, 00€CIeYMBAIOIINE TPUBEACHUE B CUCTEMY MOHATUMHOTO annapara Kypca XUMHUH U pa3BUTHE OOIIEYyYEOHBIX
YMEHUN U HaBBIKOB BBICOKOTO YPOBHS: yCTaHaBIMBAThb NMPUUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]Y OTAEIbHBIMHU 3JEMEHTaMU
COJIepKaHUSI.

2.3.2. MeToanuyecKkuii aHAJIN3 KaYyeCcTBa 0CBOeHUs MeTanpeaMeTHbIX pe3yabTaToB ®I'OC yyactaukamu EI'D
CO CpeIHMM YPOBHEM MOJATOTOBKH

O Pa36€pHymbllZ KOMMeHmapMIZ HA OCHOBe 3a0aHUll /epynn 3adaHuL7, HA yCNneuwHoCcmbs 6blNOJIHEHUA KOMOPbIX Mo2/ld
NOBAUSMb O00CMAMOYHASL UIU HeOOCMAMOYHAs C@OpMUpOB(ZHHOCWlb Memanpedmemﬂbzx yM@HUﬁ, C yKasanuem
coomeemcmeyrouiux Memanpe()Memelx yMeHZ/llZ U UX NnposeleRUA 6 NMUNUYHBIX owubKax 6 omeemax YH4aCmHUKO8
IK3AMeHA Ha coomeemcmeyrouue 3a0aHUsA

B rpynne yuactHukoB EI'D co cpeaHuMm ypoBHEM MMOATOTOBKM HamOOJbIIEE 3aTpyIHEHUE BBI3BAIM 3a/aHus O]
HoMepamu: 13, 25, 33 u 34. Jlis gaHHO# IrpyMNIbl 3K3aMEHYEMbIX HEBBICOKUW MPOLICHT BBIIIOIHEHUS TPUBEICHHBIX 3aJIaHHi,
TOBOPUT O TOM, YTO Y HUX HE JOCTATOYHO C(hOPMUPOBAHO MOHUMAHHUE TAKUX KJIACCOB BEUIECTB, KaK yTJI€BOIbl, AMUHOKHCIIOTHI
U O€JIKU; eCTh IPOOIEMbI B CBSI3M XMMHUU B TOBCETHEBHOM KU3HU U SKOJIOTUY; B 3a/1aHusIX 33,34 OT 3K3aMEHyEeMBIX TPEOOBaAIOCH
IPOJIEMOHCTPUPOBATH YMEHHS HE TOJIBKO pab0TaTh C KOJMYECTBEHHBIMU JAHHBIMU U MCHOJIb30BaTh (POPMYIIbl, OTpaKaIOUIUE
B3aMMOCBSI3b (PU3MUYECKUX BEJIMYUH, HO U OCYLIECTBISATh MATEMAaTUYECKHUE PACUETHI C UCIIOJIb30BAaHUEM MIEPEMEHHBIX. 3adaHus
HaIpaBJIeHHbI HA MPOBEPKY CPOPMUPOBAHHOCTU TAKUX MBICTUTENbHBIX YMEHUMN, KaK: yCTaHABIMBATH MPUYUHHO-CJIE/ICTBEHHbIE
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CBS3M MEXIY OTHAEIbHBIMU JJIE€MEHTAMU 3HaHUM (HampuMeEp, MEXIy COCTaBOM, CTPOCHHMEM U CBOMCTBAMH BEIECTB),
¢dbopMynIMpoBaTh OTBET B OINpPENEICHHON JIOTUKE C apryMEHTAllel CAeNaHHBIX BBIBOJAOB U 3aKJIIOUYCHMI, C JEMOHCTpaluen
MO3HABATEJIbHBIX YHUBEPCAJIBHBIX YUYEOHBIX ICHCTBUIM TakuMX Kak aHalIM3, CHHTE3, CpaBHEHHE Kiaccudukanus, padora co
3HAKOBBIMH MOJIEIISIMH.

B nanHO# rpy1ie ¢ BBICOKMM MPOLIEHTOM BBINOJHEHHS 3aJaHNUI MTOBBIIIEHHOTO YPOBHE, UTO CBUJIETEIBLCTBYET O TOM, YTO
BOIIPOCHl XMMUYECKUX CBOMCTBA BOXXHEHIINX METAJUIOB M UX COCOUHEHHM, XMMUYECKUX CBOMCTBA Ba)KHEHIIUX HEMETAJIOB
(rajoreHoB, cepbl, a30Ta, Gpocdopa, yriepoaa U KpeMHUsI) U UX COCAMHEHUH, SIEKTPOIUTUYECKAS] TUCCOIMAIINS, CUIIbHBIE U
cialble 3JEKTPOJIUTHI, Cpela BOAHBIX PACTBOPOB BEILECTB: KHUCIas, HEUTpajbHAas, IIEJOYHAs - U3Y4YEHbl HA JIOCTATOYHOM
ypOBHE. Y 3K3aMEHyeMbIX CQOpPMHUPOBaHbI TAKUE METANPEJAMETHBIE YMEHHUS KaK OBJAJCHUE BUIAMHU JEATEIBHOCTU IO
MOJIyYEHUIO HOBOT'O 3HAHMS, €r0 UHTEPIPETALMHU, PEOOPAa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX CUTYALHIX, YMEHUS
yCTaHaBJIMBATh CYIIECTBEHHBI MPU3HAK WJIM OCHOBAHUS ISl CPABHEHHUS, KIAaCCU(PUKALIMK U 0000IIECHUS.

o [Ilpeononosicenue o docmuecHymsix u HeOOCMUSHYmvlx Memanpeomemuuix pezyromamax OI'OC

VYyactauku EI'D ¢ cpefHUM ypOBHEM MOJATOTOBKH UCIIBITHIBAIOT 3aTPYIHEHUS HA DK3aMEHE, TaK KaK 3HAIOT XWMHUYECKHUE
CBOMCTBAa META/NIOB M WX COCAMHCHUH, XMMHUYCCKHE CBOWCTBA HEMETAJJIOB W WX COCIMHCHHWHA WM MaTepual M3y4deH Ha
JOCTaTOYHOM YPOBHE, YMEIOT PACKPBIBATh CMBICI TAKOTO XUMHUYECKOTO MOHATHS, KaK TeHETHYECKas CBsI3b, HO M3yYCHHBIN
TEOPETUUYECKHUI MaTEepHal HE YMEIOT IPUMEHHUTH B HECTAHIAPTHOM CUTYaIINH, T.€. JOMYCKAIOT TAKKE OIINOKH, KOTOPBIC CBS3aHbI
C MHTETpaIeil 3HaHUI KaK W3 Pa3HBIX MPEAMETHBIX 00JIaCTeH, TaK U MIPU NPUMEHCHUHN 3HAHUI Ha TIOBBIIIECHHOM YPOBHE TIPH
pemenun 29, 31-34 3ananuii. B cooTBeTcTBHM C TpeOOBaHUSIMU, TIepeurcieHHbIME B KonudukaTtope EI'D 2026 r. «Ilepeuens
IIPOBEPSEMBIX TPEOOBAHUI K PE3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBbI CPETHETO OOIIIET0 00pa30BaAHUS»
AK3aMEHYEeMbIC JIEMOHCTPUPYIOT HEIOCTATOUHYIO CPOPMUPOBAHHOCTH CIICAYIONIMX METANPEIMETHBIX PE3yJbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeILHON MTPOTPaMMBbI CPETHEr0 O0IIEro 0Opa30BaHUS:

1. [To3naBatenbHbIe YV /]
1.1 ba3oBrble 1orn4yecKue aeicTBUS
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1.1.3 CamocrosrensHo (HOpMYJIUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, pacCMAaTpUBATh €€ BCECTOPOHHE; ONMPENETATh LIeNn
JEATEIIbHOCTH, 3a]]aBaTh MapaMeTPbl U KPUTEPUH UX JTOCTUKEHUS

1.2 ba3oBrble ucciIeq0BaTEIbCKUE IEUCTBUSA

1.2.2 Bnanenue BUgaMu ACSITEIIBHOCTH TI0 MTOJTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUU, TPEOOPa30BAHUIO U TPUMEHEHHUIO
B Pa3IUYHBIX YUYECOHBIX CUTYAILUSIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX U COIMATIBHBIX TPOEKTOB

1.2.3 ®opmupoBaHre HAYYHOTO TUIIA MBIILICHUS, BIaJeHIUE HAYYHON TEPMUHOIOTUEHN, KIIOYEBBIMU MOHITUSMU U METOJIaMU
1.2.5 AHanu3upoBaTh MOJyYEHHBIE B XOJE PEUICHUS 3a/lauyd pPe3yJIbTaThbl, KPUTUUYECKH OIICHUBATHh HX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUAX

1.3 Paborta ¢ undopmarmei:

1.3.1 BrageTh HaBbIKAMU MOJy4eHUsI WH(POPMAIIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH MOUCK,
aHaJu3, CUCTEMAaTU3aIMI0 U HHTEPHpETaIuio HHGOPMAIIMU PA3IMYHBIX BUJOB U (DOPM MpeCTaBIICHHUS.

3 PerynstuBnabie YV /I

3.2.2. Bnayiets HaBbIKaMU TIO3HABATEIHHOM peIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U MBICIIMTEIIBHBIX MPOIIECCOB,
UX pe3yJbTaTOB M OCHOBAHMUIA;, UCIIOIH30BaTh MPUEMBI peIeKCUH NIl OIICHKU CUTYalliH, BRIOOpA BEPHOTO PEIICHUS; YMETh
OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEUICHUS 110 UX CHUKEHUIO

2.3.3. PexoMeHanmu A8 yuuTeJieil M0 COBEPIIEHCTBOBAHUIO MPENOIABAHUS Y4eOHOr0 NpeaMeTa rpyiie
00y4yarouxcs o0 CpeAHUM YPOBHEM MOATOTOBKH

B cBsi3u ¢ TeMm, 4TO B OTAENBHBIX CIIy4asX pa3IudyaroTCs HEKOTOpble (OPMYIUPOBKH 3alaHUil B KOHTPOJBHBIX
U3MEPUTEIBHBIX MaTepUaliax, a yyaliuecs 4acTo IJI0X0 BIaJCIOT (PYHKIIMOHAILHBIM YTEHHUEM, B PE3YJIbTATE YETO HEMPABUIIHLHO
MOHUMAIOT 3a7jaHue. Takue oMmMOKY HY>KHO KYITUPOBATh U YUUTEISIM TPEOYeTCsl pacIupsTh paMKH IIPENoaBaeMoro Marepuaa
Y J1aBaTh BO3MOXKHOCTh YUCHUKAM JAyMaTh HaJl 3aJJaHUEM U MPUHUMATh MPABUIbHBIE AITOPUTMbI PEIICHUS, B 3aBUCUMOCTH OT
BBITIOJIHSIEMOTO 3a/IaHUS.

YuurensiMm XuMUU PEKOMEHTYETCS:

1. MPOJOJKUTh Pa3BUBATh IO3HABATEBHBIC U PETyISTUBHBIE Y Y [1;
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2. aKTUBU3UPOBATH PabOTy 10 GOPMHUPOBAHUIO Y 00YUAIOIIUXCS YMEHHUM U3BIIEKaTh U NepepadaThiBaTh HHPOpPMAIIHIO;

3. WHTETPUPOBATH YPOUHOU W BHEYUCOHOM JACATEIHHOCTH;

4, KOHTPOJIMPOBATh MPABWIBHOCTh HAMTMCAHUS CTPYKTYPHBIX (DOPMYIT OpraHUIECKUX BEIIECTB, TAK KaK HEOPEKHOCTH
B HAIllMCAHWUU TTPUBOANT K CHIDKCHHIO OQJIJIOB;

5. oOpaiaTs BHUMaHUE Ha MTPaBIJIBHOCTH IIOHUMAaHUS B HAIMMCAHUN CTETICHU OKWCIICHHS U 3apsia HOHOB,

6. IPOBOUTh KPUTHUECKHUI aHAJIU3 U OIIEHKY ToJydyaeMoil nHpopMaiuu, GopMUpOBaTh HAYIHBIN THIT MBIIUICHHS,
pa3BHUBaTh y O0YUAIONINXCS €CTECTBEHHO-HAYYHYI0, MATEMAaTHIECKYIO0 TPaMOTHOCTb;

7. BKJIFOYATh B TEMbI YPOKOB (POPMUPOBAHUE YUTATEIIHCKOM IPAMOTHOCTH (CAaMOCTOATENLHOE YTEHUE TEKCTa U MOUCK

B HEM SIBHOM W HESBHOM HMH(pOpMALUH, MEPEBOJ HMHPOPMALMH W3 OJHOM (OpPMBI B JAPYryl0, aHaiu3 TpadukoB, TaOIMII,
COCTaBJICHHUE CXEM U T.1.)

8. oOpamiath BHUMaHHE Ha NPABWIBHOCTH O(DOPMIIEHHS Pa3BEPHYTHIX OTBETOB B 3aJaHUSAX C BBICOKUM YPOBHEM
CJI0KHOCTH, Ha THIIMYHbIE OIIMOKH ITPH BBITIOJHEHUH 331aHUM;

9. c(OpMHUPOBATH YMEHUE IJIAHUPOBATH SKCIIEPUMEHT IO MOATBEPKIACHUIO TEHETUUECKOMN CBA3M HEOPraHUYECKUX U
OpPraHUYECKUX COCIMHEHUN, PACIIO3HABAHUIO BEIIECTB HA OCHOBE JIOTUYECKOTO MBIIIJICHUS;

10. npwu pemnieHMsIX pacUETHBIX 337a4 BaXKHO aKLIEHTUPOBATh BHUMAHHE yUYalIUXcsl Ha PaBUIIbHOM 3alucu (PU3NUEeCKUX
BEJIMYMH U UX PA3MEPHOCTH, HY>KHO M3Yy4yaTh KKIbIM BU 3a/a4 OTAEIbHO, 0OTpadaThiBas 3aJa4i Pa3HOTrO YPOBHS CI0KHOCTH;

11. nns 3akpersieHus: UCHOJIb30BaTh PETYJISAPHbIE TPEHUPOBKH, OCBAaMBATh HOBBIE THUIbI 33Jad, C yHOpOM Ha
HECTaHJapTHbIE U KOMOMHUPOBAHHBIE TUIIBI 33/1a4;

12. HeoOxoauMo (GOpMUPOBATH y yUAIIMXCS YMEHHE YCTAaHABJINUBATH JOTHUYECKHE CBSI3U, BBIIEISATh COOTBETCTBYIOIIHE
MIPU3HAKU U CBOMCTBA BEILIECTB;

13. ocoboe BHUMaHHWE YIENATH IMO3HABATEIHHOW AKTUBHOCTH, YYAaCTUIO B PEUICHUM MPOOJIEMHBIX CHTyaluil,
BOCIIMTAHUIO CAMOCTOSITEIbHOCTH U YBEPEHHOCTH B CBOMX MIO3HABATEIBHBIX BO3MOKHOCTSIX;

14. ycunuBaTh paboTy C TEKCTOBbIMHU 3adadyaMu. IIpakTUKOBaTh MOCTENEHHOE YCIOXXHEHHE 3ajad. TpedoBaTh OT
ydamuxcsi 000CHOBaHUS YTBEPKICHUN MTPU PELICHUU 3a]1a4, POBEJCHUS JOKA3aTEeNIbCTB B YCTHBIX OTBETAX;

15. crnemyer yamie BKJIKOYATh B TPEHHUPOBOUHBIE MaTepUalbl pa3HbIE TUIBI 3aJlaHUN JIJIS1 BHIPAOOTKH HAaBbIKA MyTEM
MHOTOKpPAaTHOTO TOBTOPEHUS;
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16. mpemnarath yyammmcs nuddepeHipoBaHHbIe 3aJaHusl BO3PACTAIONICH CI0KHOCTH, ONUPAsCh HA METOJAMYECKUE
pexomenaanu ®I'BHY «OUITI».

2.4. Metoanuyeckuii aHAIU3 BBINOJHEHUS 32JaHNH 00YYAOIIUMHUCH ¢ BLICOKMM YPOBHEM MOArOTOBKH (B rpyIie
oT 81 T.0. ¥ BbIllIe), BKJIKYAsA MeTOAHYeCKHEe PeKOMEeHIalMu JJIsl yduTesiei

OcCHOBHBIE CIIO)KHOCTH y TPYIIIBI AK3aMEHYEMbIX, KOTOphIe nmoay4ymin oT 81 g0 100 6aiiioB, BOHUKIIM MIPH BHIMOJIHEHUU
3ajaHui (MporueHT BeinmonHeHus menee 90%): 18, 25, 33 u 34, a gy nponwioro roaa: 2, 12, 24, 31, 33 u 34. Takum o6pazom
MPEACTABICHHAS TPyNIa SK3aMEHYEMbIX B TEKYILEM TOAy CIpaBWIach C 3aJlaHUSIMU yCIIEUIHEE 3a CUET TOro, 4YTO clelaja
COOTBETCTBYIOIIME BBIBOALI 1O TMpouuioMy roay. I[lpuumHBl 3aTpyJHEHH B BBINOJHEHUU OTUX 3aJaHUM — 3TO
HEBHUMATEIILHOCTD TIPH YTCHUH TEKCTa CaMOTO 33JIaHUS B OMTHOKH B CPOPMUPOBAHHOCTH YMEHHM MPECTABIATEH MPaBUILHBIHN
anroputm perieHuss. OTMYHO cripaBwUch (¢ mporieHToM BeimoiHeHus 100%) ¢ 3amanmsimu 6, 8, 23, 3amanuii 1 u 4 BTOpOI
gactd, a B nponuioMm roay: 10 u 20. Pe3ynbTaThl TOBOPSAT O Cepbe3HBIE MOATOTOBKU 3aMHTEPECOBAHHBIX XUMUEH PEOSAT U O
MJIAHOMEPHOM MOATOTOBKH, KOTOpPasi B TEKYILEM IOy MOKA3bIBAET YIYUIlIEHHE PE3YyJIbTATOB.

CpenHuii MpOUEHT BHITIOTHEHUS 3alaHUI

15 2b 3b 4b 5b 6I1 7I1 811 911 10b11 6121113 51411151116 11175 185195206521 5221123 112411256526 527528 b29B30B31 B32B33 B34 B
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60,0
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40,0
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Kak BHUJIHO H3 rpa(bmca paccMaTpuBacMada rpy1iia 3K3aMCHYCMBIX MMCCT OTIIMYHYIO IIOAT'OTOBKY U criocobHa PCUINTD
IMPAaKTHYCCKN BCC 3aAaHUs C BBICOKHMH PE3yJIbTaTaMH, a HCKOTOPOC CHUIKCHHUC ITPOLCHTA BBIIIOJIHCHUS JJIA PACHCTHBIX 3a/a4
CBs3aHO C HMX BBICOKMM YPOBHEM CJIOKHOCTH MW KaK ITOKa3bIBACT aHAJIN3 0ajabl 3a HUX IIKOJBHUKH MMOJIy4arOoT 4aCTUYHO
BCJICACTBHUC MAaTCMAaTHYCCKHUX OIIMOOK U HCI[OCT&TO‘-IHOﬁ ACMOHCTpaluu JIOTUKHN PCIICHMA.

2.4.1. Onucanue mpeAMETHOH NMOArOTOBKU Yy4acTHUKOB EI'D ¢ BbICOKMM YpOBHEM MNOATOTOBKH, aHAJIU3
TUNHYHBIX 1e()UIUTOB B IOAT0OTOBKE

o Onucanue docmuenymulx npeomemuvix pesyiomamos PI'OC: oceoenHblx mem NpocpamMmbl, CHOPMUPOBAHHBIX
VYMEeHUU u m.n.

DK3aMeHyeMbIe IPYIIbl, KOTOpble Moayumin oT 81 10 100 6anioB ABAAIOTCA CaMbIMU OJATOTOBJIEHHBIMH K 3K3aMEHY IO
XMUMHHU, TAKUM 00pa30M MOKHO CUUTATh YCIEUIHO C(POPMUPOBAHHBIMU CIEAYIOLIME TEMbI IPOTPaMM U YMEHUI:

1. CoBpeMeHHass Mozielb cTpoeHUsl aromMa, OCOOCHHOCTH CTPOCHHS SHEPreTUYEeCKUX YpOBHEH aromoB (s-, p-, d-
35eMeHTOB). OCHOBHOE M BO30YKIEHHOE COCTOSIHUSL aTOMOB. DJIEKTPOHHAsI KOHPUTyparus aToMa. BalleHTHBIE 3JIEKTPOHBI.

2. [lepuonuueckas cucremMa U MEPUOAMYECKUM 3akoH xumudeckux sieMmeHToB .M. MenneneeBa (komudukarop,
paznen 2, n.1.2). [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB AJIEMEHTOB M UX COEAMHEHUN MO MEepHoJaM M rpyIam.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOJHBIX COEIMHEHUH, BHICIIMX OKCHIOB U THAPOKCUIIOB

3. DIIEKTPOOTPULIATENBbHOCTh. BaneHTHOCTh. CTENneHb OKUCIEHUSI.

4, Bunapl xumudeckoit cBsizu (koaudukarop, paszaen 2, m.1.4) u TUNB KPUCTALIUYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOWCTB BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

S. Knaccudukanusa neopranmdeckux BeuiecTB (koaupuxartop, paznen 2, n.2.1). HoMmeHnknaTypa HeopraHu4ecKux
BEILECTB

6. XUMHUYECKHE CBOMCTBA BEIIECTB M WX KIacCHU(PUKAIUSg B HEOPTaHMYECKOM W OPraHMYeCKOW XHWMHH. 3aKOH

COXpPAaHEHUSI MaCChI BEILIECTB
1. ['eneTndeckast CBsI3b HeOpraHndeckux (komudukarop, pazaen 2, m.2.4) u OpraHUYECKuX BEMIecTB (Koaudukarop,
pazzen 2, n.3.3), npuHaAJIeKAIIKUX K Pa3IMYHbIM KJlaccaM
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8. CKOpOoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB.

Q. OBP. IloBenenune BemecTB B cpefiax ¢ pasHbIM 3HaUeHHeM pH. MeToibl anekTpoHHOT0 OanaHca.

10. DnexTponu3 pacIuIaBOB U PACTBOPOB COJICH.

11. Tuapomm3 coneit. MonHoe mpousBenenne Boabl. Bomopoausiii mokaszarens (pH) pactBopa (komudukarop, pazaen
2,1m.5.1,54,5.6,5.7).

12.  OGpatumbie 1 HeoOpaTUMbIe XMMHYECKUE peaklnu. XUMHUYECKOe paBHOBecue. Pacu€Thel konnuecTBa BEIIECTBA,
Macchl BeUIECTBa WU 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYacCTBYIOIIUX B
pEeaKuy BEIIECTB.

13. Unentuduxarus HeOpraHUISCKUX coeuHeHnd. KaduecTBeHHbBIE peakIny Ha HEOPTraHUIECKHE BEIECTBA U NOHBI.

14. PacueTsl MacCOBOM JOJIM U MOJIIPHON KOHIICHTPAIIMU BEILlECTBA B PACTBOPE.

15.  Pacuérsl TemwnoBoro 3g¢exra (Mo TEpMOXUMUYECKUM YPABHEHUSIM).

16. Iloustue o Hykieodunax u anexrpoduiax. [Ipasmino MapkoBHUKOBA U MpaBuiIo 3aiiieBa» (KOAUPUKATOD,
pazaen 2, n.3.4).

17. OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiuu (koaudukarop, pazaen 2, m.1.12). [loBenenue BemecTs B cpeaax ¢
pa3HbIM 3HaueHueM pH. MeTo bl anekTpoHHOro OanaHca.

18. Dmektponutryueckas aucconuanus. CHIbHBIC U CITa0bIe SJIEKTPOJIUTHI.

19.  Pacu€tel Macchl BelecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MM 00BEMY OHOTO
13 YUaCTBYIOIIUX B peaKIMK BeniecTB (koaudukaTop, paznen 2, n.5.4; 5.5).

20. Wnentudukamus HEOPraHUYSCKUX M OpraHUYecKuX coeauHeHnid. KauectBenHble peaknuu (koaudukarop, pasaen
2,1m.2.5,3.19).

21. Haxoxxnenue MOJEKyISIpHOW (POPMYIJIBI OPraHUYECKOTO BEIIECTBA MO €ro TUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WIM IO MPOAYKTaM CTOpPaHUs; YCTAHOBIIEHUE CTPYKTYPHOU (OPMYJIbI OPraHUYECKOTO
BEIIIECTBA HA OCHOBE €0 XUMHYECKUX CBOMCTB WJIM CLIOCOOOB MOTYUCHHS

22.  Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB JAHO B M30BITKE
(umeet mpumecu). Pacuétsl macchl (00bEMA, KOJUYECTBA BEIIECTBA) MPOIYKTA PEAKIMHU, €CJIM OJHO M3 BEIIECTB JaHO B BUJE
pacTBoOpa € ONPEAEIEHHON MaCCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA. PaCUEThI C UCITOJIb30BAHUEM TTOHATHUN «MACCOBAsH 1OJISD .
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o AHnanuz munuuHvix degbuuumoe 6 npedMemHOﬁ NO020MOBKe. HeOCBOeHHbIe UM CIADO0 0C60EHHbIE MeMbl npoezpammal,
H€CQ§OpMMp08aHHbl€ UIU HedoCmamoyto Cd)OpMupOGClHHble YMeHUA, HABLIKU, 8UOblL NO3HABAMENLHOL deﬂmeﬂbHocmu,
npo:AasjArowuecsis 6 munu4Hovlx oumuobKax npu 6bINOJIHEHUU cooOmEencmeayrouux 3a0anuil

Tabauya 2-7
Ne Tembl porpaMMbl U yMEHUS Kaace(-b1) usysenus s
n/n cootBercTBUM ¢ DOII
Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BemiecTBa, macce wiu | 10 kmace, m. 117.6.1.2 10
00BEMY OJIHOTO W3 YYacTBYIOIIMX B peaklIuH BemecTB. HaxokmeHue MosekyinspHou (opmyisl | kiace, m. 118.6.1.5
1 | OPraHMYECKOro BELIECTBA IO ero MIOTHOCTH M MACCOBBIM JI0JISIM 9JIEMEHTOB, BXOJUIIUX B €0 COCTAB,
WIH TI0 TIPOJYKTaM CrOpaHHs; YCTAaHOBJIEHUE CTPYKTYPHOU (OpMYIIbl OpraHMYECKOro BellecTBa Ha
OCHOBE €r0 XUMHYECKUX CBOMCTB HJIA CIIOCOOOB MOTYUYEHUS

Pacuéter maccel (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMU, €CIH OJHO U3 BemlecTB AaHo | 10 kmace, m. 117.8.8; 11
B n30bITKE (MMeeT nmpumecH). Pacuérsl Maccrl (00bEMa, KOMMYeCcTBa BEUIeCTBA) MPOAYKTa peakuuu, | kiace, . 117.8.9;10 kmacc, .
2 | eclM OJIHO W3 BEIIECTB JIaHO B BHUJE PacTBOpA C ONPEACIEHHOW MaccoBOM moiiei pactBopénHoro | 118.8.8;

BemiecTBa. Pacu€Tel ¢ MCHONB30BaHWEM TOHATHN «MaccoBas JOJS», «MOJSIpHAs KOHIEeHTpamws», | 11 kmacc, m. 118.7.1.3; 9
«PaCTBOPUMOCThY kiace, 1. 155.5.7.2

o Peanucmuunslie «30Hb1 pocmay 8 uacmu npeoMemuou noo02omosku 0Jis noaydenus 100 m.o.

Jist yuactHukoB EI'D co BBICOKMM YPOBHEM MOATOTOBKH, BBISBISETCS 001Ias chOPMUPOBAHHOCTh 3HAHUN Ha 0A30BOM,
NOBBIIIEHHOM YpPOBHSIX, U1 HAa BBICOKOM YPOBHE CJIOKHOCTH. Y 3K3aMEHYEMbIX Ha JOCTaTOYHOM YpPOBHE C(HOPMHUPOBAHBI
METaIpeIMETHbIE M TPEJIMETHbIE YMEHHS, YTO IO3BOJSET MM BBINOJHATH 33JlaHUs TOBBIIIEHHOTO U BBICOKOTO YpPOBHS
CJIO’KHOCTH. Y YaCTHUKAaMHU C BBICOKMM YPOBHEM MOATOTOBKHU, HA JOCTATOYHO M3YUYEHBI TEMBI U3 Pa3HbIX OJOKOB crielnpUKaLIns
KUM EI'D 2026 r. V 3k3aMeHyeMbIX JaHHOW IPpyIIbl 00y4YaroUIMXCs BCTPEUYAIOTCS OIMOKU B pacUETHBIX 33J]a4aX BBICOKOTO
YPOBHSI CJIOYKHOCTH 33JlaHHs, TJ€ HYXKHO NPHUMEHHUTHh 3HAHWS B HECTAHJAPTHOM CUTYyallMH: HAIpUMEpP, UHTEPIPETUPOBATH
JaHHBIE WM MPOAHAIM3UPOBATh KaueCTBEHHBIE PeaKIUH (0COOEHHO opraHuyeckue). 371ech TpeOyeTcs He TOJIBKO 3HaHUE
TEOpHUH, HO U YMEHHUE CBA3BIBATH pa3Hble TE€MbI. [[aXe y CHJIbHBIX YUYEHHUKOB MOTYT «IPOBAJMBATHCSA» OTACIIbHBIE HABBIKU:
HaIrpuMep, He 10 KOHIa aBTOMATU3MPOBAHO MPUMEHEHHE KaKOro-TO MPaBUiia, €CTh MPOOET B YMEHUHU MPOBOJUTH IIyOOKUH
aHaJlIW3 YCJIOBHUS WM B paboTe ¢ aOCTpakTHBIMU MOHATHSAMHU. TakuM oOpa3om TeopeThueckas MOJArOTOBKA ATOW TPYIIIbI
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o0y4aromuxcsi 10 NPeAMETY Ha JIOCTATOYHOM YPOBHE M OTBEYaeT TPEOOBAaHUSAM OOpa30BaTENbHOIO CTAHIApTa K YCBOCHUIO
OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOrpaMM MO XUMHH JIJISl CPEIHEH MIKOJIBl KaK Ha TMOBBIIICHHOM, TaK M Ha yIriyOJeHHOM
ypoBHSX. J{7151 yBepeHHOT0 MOTy4YEHHS BRICOKUX OAJIJIOB B Mpoliecce NoAroToBku K EI'D yaensaTs 6ombIiie BpeMeHu JIsl pelIeHHs
3aJIaHUl BBICOKOTO YPOBHS CIOKHOCTH Pa3HbIX TUIIOB U aBTOPOB, IPU pa3z00pe 3aJaHuil CMOTPETh Ha TUIIHUYHbBIE OIMOKH: TIE
UMEHHO TepsieTcs 6ai (B aHaJIu3e yCJIOBUS, B IPUMEHEHUU [TPaBUIIa, B BBIUUCIICHUSX U JIP.). DTO IOMOTAET TOUYEUYHO BBHICTPOUTH
JaJIbHENIIYI0 0oJiee pe3yIbTaTUBHYIO TOATOTOBKY.

2.4.2. PexoMeHAAIIUM JJIsI YYUTeEJIel M0 COBEPIIEHCTBOBAHMIO MPENOAaBaHusl Y4eOHOT0 NpeaMeTa rpynme
00y4aromuxcs ¢ BBICOKHM YPOBHEM MOATOTOBKH

YuurenaMm XuMHAA PEKOMEHAYETCS YCUIIUTh KOMIIETEHTHOCTHYIO COCTaBIIAIOLLYIO 3 CYET 3aJaHUM ITOBBIILIEHHOI'O YPOBHS
CJIO’KHOCTH, HAIIPABJICHHBIX HA IPAKTUYECKOE NMPUMEHEHHWE 3HAHWM, YMEHHME PEIIaTh Pa3jIMYHbIE THUIBI 3a]a4, OBJIAJICHHUE
TEXHUKOW 3KCIIEPUMEHTA, 4TO OYJIET CIOCOOCTBOBATH (POPMUPOBAHUIO U PA3BUTHIO X ECTECTBEHHO-HAYUYHOU (yHKIIMOHATIBHON
I'PAMOTHOCTH; IIPUBJIEKATh YYAIUXCA K YYACTUIO B OJTMMIIMAHOM JABUKEHUU: IIPU TIOATOTOBKU ITOBBIILATE YPOBEHB CIIOKHOCTH
3aJlaHuM, BBIIOJHAEMBIX TAaKUMHU YYalllUMUCS, YPOBEHb CJIOXHOCTU JOJDKEH MpeBbIaTh ypoBeHb EI'D, uTo obecrnedyuTsb
pa3BUTHE UX NMPEAMETHBIX U METAIPEIMETHBIX HABBIKOB, a TAK )K€ MOTUBHUPYET K BBICOKOMY pe3ynbTaTy EI'D.

PexoMeHyeTcs netajibHOE U3yueHue pe3ysbTaToB ['IA BBITYCKHUKOB CPEIHEH IIKOIbI MPOILIBLIX JIET C 00s13aTeIbHBIM
o3HaKomJieHneM oOyyaromuxcs 11-x kiaccoB ¢ pesynbraramu [ TA. Oco0oro BHUMaHus TpeOYyET BKIIOYEHHUE B IJIAHBI YPOKOB
U JIOMalllHUX 33/JIaHUi pelleHHe 3a7ad Ha YCTAHOBJIEHUE CTPYKTYpPbl BELIECTBA MO €ro MOJIEKYJSIpHON QopMyie U Habopy
XUMUYECKUX CBOMCTB MPH M3yYCHUM OPTaHUYECKOW XMMHUHU U PACUETHBIC 3aJa4d 1Mo oOIeld W HEeOpraHW4YeCcKON XUMHH, B
YaCTHOCTH pacuerT 10 XUMHUYECKUM YPaBHEHUSIM C IPUMEHEHUEM MOHATUN «U30BITOK», «MAacCcOBasi 10JIsI BELIECTBA B PaCTBOPEY,
«MOJIsIpHas KoHLEHTpauus. [Ipu 3ToM 60bIIYIO TOMOIB B PELHICHUH PaCUETHBIX 337a4 OKa3bIBaeT BU3YyaJIU3alusl MIPOLIECCOB,
OTPaXEHHBIX B YCIOBUU 3amaHus (komuduxatop, pazmen 2, m.5.8). Mcnonb3oBaHue CTaHAAPTU3UPOBAHHBIX 3aJaHUN TMPHU
U3YUYEHUU TEM U pa3ziesioB (eAepalbHOil 00pa3oBaTeNbHOW MPOrpaMMbl MO XMUMHU: 33JlaHUsS U3 PAa3IUYHbIX HCTOYHHKOB
(otkperThie 3ananus Ha caiite ®I'BHY «OUIIN», aBTopckue Bapuantel KM, koaudukaTop U OTKPHITHIN BapHaHT).

OdyeHb BaXHBIM SBIIAETCS (POPMHUPOBAHUE Y YUAIIUMXCS YMEHUS PAlMOHAIBHO HCIOJIb30BaTh BPEMsl, OTBEJIEHHOE Ha
BBIMOJIHEHUE MPOBEPOYHOM pabOThl C OOJBIIMM KOJIWYECTBOM 3adaHuid. CleayerT NpoaoipKaTh pa3BUTHE PETYNATHBHON
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nesiteabHoCcTH oOyvaronuxcs. st 3Toro Heo6XoaAMMo 00yyaTh CTApIIEKIACCHUKOB YMEHHUIO pa3padbaThiBaTh WHIMBUY AJIbHBIN
ANTOPUTM JUI1 KOHKPETHOW 3aJa4M C Y4YE€TOM BCEX JIAHHBIX, IPUBEJICHHBIX B €€ YCIOBHUM. MaKCUMaJIbHO BOBJIEKAaTh
0o0ydJarommxcsi B CaMOCTOSTEIBHYIO JCSTEIBHOCTh IO OTpaboTke Mmatepuana. [Ipomomkates paboTy ¢ uHbOpmaruei,
MIPEICTABIICHHON B pa3nuaHoi (popme (rpaduku, quarpaMmpl, TaONHIIBI), YYUTHh H3BIEKATh HEOOXOIUMYI0 MH(GOPMAIHIO W3
TaOJIHIBI PACTBOPUMOCTH, MEPUOJAUYECKON TaOJMIIbI, JIeNaTh MpaBHIIbHbIE BBIBOJABI. CIOCOOCTBOBATH Pa3BUTHIO HABBIKOB
(GyHKIMOHATIBHOTO YTeHUS (HEyMEHUS MTPaBUIILHO NMPOYUTATH 3a/1a4y/3a/laHie IPUBOJIUT B HEBEPHOE €€ PEIICHHE).

Jiist oOyyaroumxcsi ¢ HU3KUM YPOBHEM KayecTBa 3HAHUN: peKOMEHIyeTCsl (pOPMUPOBATH CUCTEMHbIE 3HAHUS, IOCTEIIEHHO
HaKaIIMBaTh M TIOCJIEIOBATEIBHO YCIOXKHATh W3YUYEHHBIM Marepuai; pEeKOMEHJIOBAaTh BHJIbI 3aJaHHil 0a30BOr0 ypPOBHS
CJIOKHOCTH, JOCTaTOYHBIX Ji YAOBJIETBOPUTEIBHOTO OCBOEHUs (denepanbHOi 00pa3oBaTeNbHONM mporpaMMbl. MOKHO
YaCTUYHO MCIIOJIb30BaTh 33/IaHUS MOBBIIIEHHOTO YPOBHS CJIIOKHOCTH.

Jlns oOydyaromuxcs CO CpPeHUM YPOBHEM KauyecTBa 3HAHUM HEOOXOAMMO YIEIUTh BHUMAaHWE OPTraHU3allMOHHOWU U
MICUXOJIOTUYECKON COCTABJISIONIEH MOATOTOBKM K 3K3aMEHy; 00y4yaTh MOCTOSHHOMY KOHTPOJIO BPEMEHHM U MPUMEHEHHUIO
MPOCTHIX MPUEMOB CaMOKOHTPOJIS; Pa3BUBATh CAMOCTOSTEILHOCTh MBIIUICHUS YYalIUXCs, UCTOIb3Ysl MPOOJIEMHBIE METO/IbI
oOy4eHus:

1. Vcnionib30BaTh pa3HOYPOBHEBBIN NUIAKTHUECKUI U METOIMYECKUA MaTepual.

2. Crieqyet mpoBOAUTH PabOTY MO MPEOIOJICHUIO HEOPEKHOCTH MPU HANTUCAHUU (HOPMYII.

3. [IpoBOIUTH MHAWBHTyATBHBIC U TPYIITIOBBIC KOHCYJIbTAIUH.

JI1st 5 (HEeKTUBHOM MOATOTOBKU MO XMMHUU BBICOKOMOTHBHUPOBAHHBIX YUAIIUXCS YUUTEIIO HEOOXOUMO pa3BUBATh Y HUX
rIIyOOKHE aHATIMTUYECKUE W METalpeIMETHbIe KOMIIETeHIMH. [ JlaBHas 3aja4ya yduTemsh HaydduTh ydaluxcs 0e301MO0YHO
OPUEHTUPOBATHCS HECTAHAAPTHHIX (POPMYIUPOBKAX 33aJJaHUN U pelIaTh KOMIUIEKCHbIE 3aaun. CUCTEMaTHYECKH OTpadaThIBATh
3alaHisl HA OPTaHMYECKHE W HEOPTaHMYECKHE IIeTIOYKH M3 OTKphIToro Oanka 3amanuit OUIIM. OcymectBisars pa3zdoop
HETUIIUYHBIX OKHUCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA W KAYECTBEHHBIC PEAKLWH OPraHWYECKUX COoequHeHun. Hayunth
MPOBOJIUTH MHOTOCTAIUMHBIE PACUETHI, YIECIAsl BHUMAHHUE 3a/ladaM Ha MAacCOBYIO JIOJIIO BbIXOJIa MPOAYKTa, paCTBOPUMOCTh U
ANEKTpoJn3. [IpUMEHATh MEKIUCUUILUIMHAPHBIE CBS3U. Pa3BUBAaTh €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD U JIOTUKY. Y4UallHuecs
JIOJKHBI TIOHUMATh CYTh ITPOIIECCOB, @ HE IIA0JIOHBI, TaK Kak 3ajaHusl exeroaHo ycnoxHstoTes GUITN. PazpuBath Kputuueckui
aHaju3, T.€. BKJIIOYATh HA ypOKaxX XMMUHU 3a/1aHUSI HA MIOUCK OIMIMUOOK B PEIICHUU WJIM OMPOBEPIKEHUE JIOKHBIX YTBEPKIACHUN.
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HeobxoaumMo MOTHBUPOBATH YHAIIMXCSl HA aKTUBHOE YYacTUE B MPOPUIBHBIX KOHKYpCaxX MO XUMHUU U MPOEKTHOM paboTe. ITO
3HAYUTEIBHO PACUIMPUT UX KPYTro30p B 00IACTH XUMUYECKON HAYKHU.

Paznen 3. Pekomengamun agmunucrpanun OO, UITK / UPO, nHBIM OpraHu3anusim,
peajiu3yoIMM NPOorpaMmMbl NPoGecCHOHAILHOIO0 Pa3BUTHSA YUHTeEel 110
COBEPIICHCTBOBAHUIO MPENOAABAHUA YUeOHOI0 MpeaMeTa

3.1. PexoMeHayeMble TeMbl 1Jis1 00CyKAeHHsI / 0OOMeHAa ONMBITOM HA IIKOJbHBIX METOAHMYECKHX 00beIMHEHUSX
yuHuTe eH-IPeIMeTHUKOB, B TOM YHCJ/Ie N0 TPAHCAAUUHN 3P PeKTUBHBIX neaarornyeckux npaxktuk OO co
cTa0MIbHO BHICOKUMHM pe3yiabTaramu EI'DJ

1. Crpoenue aroMa: BOIPOCHI COAEPKAHNS U METOANKY U3YUECHUS, BBEJECHUE MIOHATHI INIABHOTO KBAHTOBOI'O YKCJIA U
0OOYHBIX, CITMHOB.

2. OcoOEHHOCTH CTPOEHMSI M MPUPOABl XMUMUYECKOW CBSI3M B HEOPTraHWYECKHX U OPraHMYECKUX COEIUHEHUSX, C
BO3MOYKHOCTBIO Ha IPAKTUKE MPOBEPUTH MOJTYyUECHHBIE 3HAHUS.

3. XHUMHYECKHE CBOMCTBA, CIIOCOOBI OJIYYEHHS] U TeHETUYECKAasi B3aUMOCBSI3b HEOPraHUYECKHUX BELECTB.

4. MexaHnu3Mbl XUMUYECKUX PEAKIMI B OPraHMYECKON XMUMHH, YTO HEU30EKHO CBSKET LIKOJIBHYIO MPOTrpammy C
MaTepUaJIOM YHUBEPCUTETOB U JACT BO3MOXKHOCTh YYaIlIUMCS IO3HAKOMUTHCA ¢ NPUYMHAMM IIPOTEKAHUS PEAKLIAMN .

S. XUMHYeCKHe CBOMCTBA, CIIOCOOBI MOTYUYEHHs U TeHETUYECKask B3AUMOCBSI3b OPIraHUYECKUX COCTMHEHUH.

6. CriocoObl BbIpaKEHUS! KOHIIEHTPALMK: MOJISIPHOCTh, HOPMaJIbHOCTb U TUTP.

7. OOpatumble peakiui. XuMuyeckoe paBHoBecre. MakTopbl, BIUSIOMINE HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHSI.
[Tpuanmn Jle [latense.

8. PacTBOpUMOCTh HEOPraHMYECKUX BEIIECTB U €€ CBSI3b C TEMIIEpaTypoil pacTBopa.

9. MeTonuka peleHus 3a1a4 pa3Horo YpOBHS CJI0KHOCTH.

10. Pa3BuTHE eCTECTBEHHO-HAYYHOU IPaMOTHOCTH MOCPEICTBAM YUEOHBIX UCCIIEIOBAaHUM 110 XUMUHU.
11. ®opmupoBaHHE ONBITA TBOPUECKON AEATEIBHOCTH YUALIUXCS IPU U3YYEHUU XUMHUH.
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12. Briaenenue yacoB B y4eOHOM IUTaHE JJIs peanu3aly (paKyIbTaTUBa MO MPEIMETy «XUMUS» Kak JJIsl yYalluxcs C
BBICOKHM YPOBHEM MOJITOTOBKH, TaK U JJIsl 00YYaIONIMXCSl C HU3KUM YPOBHEM MOJATOTOBKHU

13.  Omubku u HEOPEKHOCTh HamUcaHus GOpMyJl OpraHndeckux BemecTB. HeOpe:kHOCTh B HAaNMCaHUM ypaBHEHUH
peaxiuii 1151 OpraHuYECKUX BEIIECTB.

14. Vcnonp3oBaHWE pa3IMYHBIX IPUEMOB, METOJOB M TEXHOJIOTUM MpU NMOAroToBKe K EI'D: pazBuTue unTaTenbckon
I'PaMOTHOCTH (Pa3BUTHE CMBICIIOBOTO UTEHHS ), MO3TOBOI IITYpM, METOIMKA (POPMHUPOBAHUS JIOTHYECKOTO MBIIIICHHS, YMEHUS
aHAJTN3UPOBaTh, METOJ TPEHUHTA (/i€ HY>KHO HE TOJIbKO BBIOPATh NMPaBHIIbHBIE OTBETHI, HO U OOBSICHUTD ITOYEMY 3TH OTBETHI
IpaBWIbHBIE, @ IPYrMe€ HET, YCTAHOBJIEHHE COOTBETCTBUS, IJIE HEOOXOJUMO HE TOJBKO YCTAHOBUTH COOTBETCTBHE, HO U
OOBSICHUTH, TIOYEMY UMEHHO TaKas CBS3b CYIIECTBYET, MOJICIMPOBAHIE XUMHUYECKHUX MPOIECCOB C 0OBICHEHHUEM, KaK MOXHO
UCTIOJIb30BaTh MOJIEIh JUISI TIPEICKa3aHNus Pe3yIbTaTOB PEaKklii, METOIMKA BBISBICHUS PUIUMHHO-CIICICTBEHHBIX CBS3CH, T/e
HEO0O0XO0MMO OOBSCHUTH, KaK OJHO SIBJICHHE BJIHSIET HA JAPYroe METOAMKY, BKIIOYAIONIYIO B ce€0sl CHCTEMHOE NMpPUMEHEHHE
OOLIEIOTUYECKUX U XMMHUECKUX METOOB IT03HAHUS, aKTUBHOE BOBJICUEHUE YUAIIUXCS B pELICHUE MPOOIEMHBIX CUTYAIIUN.

C KaX1bIM rOJIOM Bce 0OJIbIIIE POSBISETCS MPOOIeMa HETOCTaTKa YU CIIa YacoB MO MPEAMETY «XUMHUsD» 6a30BOT0 yPOBHSI.
MO3KHO TpPEeASIOKUTh BBIEICHUE TOMOJIHUTEIbHBIX YAaCOB: M3 IIKOJbHOTO KOMIIOHEHTA, U3 BHEYPOUYHOT'O KOMIIOHEHTa JUIs
peanuzanmu nporpaMmbl 1o mnoaroroske yuammxcs k I'MA. Ilkonam, koTopble MOKa3adu HU3KOE KadecTBO OOpa30BaHMS
PEKOMEH/IOBAHO TPOBEACHUE OMOJHUTEIBHBIX KYypPCOB TOBBIIICHHUS KBaTU(PUKAIUU, KOHCYJIBTAUUA IO TMPENOJIaBaAHUIO
OTJIEJIbHBIX TEM JJIS1 yUUTENIEeH XUMHH.

3.2. Pexomenayembie UIIK / UPO, uHbIM OpraHu3aiusaM, peaju3youM NPoOrpaMMbl NMpodheccHOHAILHOT0
pa3BUTHS Y4YHUTe/Ieidl, HANpaBJCHUS IMOBbINICHUSA KBajdupukauuu (B ¢opMe KypcoB, OTAEJbHBIX
MEpONPUATHH, KOHCYJbTAIUN U T.II.) € Y4€TOM BbISIBJICHHBIX Ae¢(PUIHUTOB NMPEAMETHOU MOATOTOBKHU

1. OOyueHune Ha Kypcax MOBBIICHUS KBATU(PUKAIMK, B TOM YKCIIE KypcaxX MO MOBBIIIEHUIO MTUGPOBON TPaMOTHOCTD
nejarora, 4epe3 npuMeHeHrue MupoBbIX UHCTPYMEHTOB B 0OydeHUU U moarotoBku k EI'D u mcnonp3oBaHue pe3ysbTaToB
OIIEHOYHBIX MPOIIEAYP IS OBBIIICHUS KauecTBa 00pa30BaHUsI.

83



2. Pacnpoctpanenue 3¢ (heKTUBHOIO ONIBITA YUUTENEH, 00yUaroecst KOTOPbIX IEMOHCTPUPYIOT CTA0OMIIBHO BBICOKHE
pe3ynbTaTtel EI'D 1o xuMuun (MCHoJIb30BaHUE HECTAHJIAPTHBIX 3aJaHUil U MOAXOA0B B 00pa30BATEILHOM MPOLECCE HA YPOKax
XUMHU JIJ1s1 POPMHUPOBAHUS (YHKIIMOHATLHON TPAMOTHOCTH).

3. CereBoe B3aMMOJICHCTBIE 00pa30BATENbHBIX OpraHU3alnii 001acTu g GOPMUPOBAHUS TIEPCOHATM3UPOBAHHBIX
IIOJIXOJIOB JUIsl YYEHUKOB C Pa3HBIM YPOBHEM 3aMHTEPECOBAHHOCTHU U MOJATOTOBKH K UTOTOBOM aTTECTALMH.

4. Coznanue OnaronpusTHBIX COLMATBHO-TICUXOJIOTMUECKUX YCIOBMM JUIsl y4allluXcs U IMEAaroroB, Kak (hakTop
NOBBILIEHHSI KauecTBa 00pa30BaHUs HA YPOKAaX XUMUHU.

5. Pa3paboTka u BHeIpeHHE MOJI0KUTEIBHOIO OIBITa YUNUTENIEH, KOTOPbIE UCIIOIb3YIOT HOBBIE CITIOCOOBI M aJITOPUTMBI
pEelIeHUs] PaCUETHBIX 33/1a4 Pa3JIUYHOrO YPOBHS CIOXKHOCTH (3a/1a4d C HEJOCTAIOIMIMMHU TaHHBIMHU - 3TO 3aJa4H, II€ HE XBATAET
JAHHBIX, HO MOKHO JIOTaJ1aThCsl O HEJOCTAIOIINX JAHHBIX, 3a/1a41 Ha JOKA3aTeIbCTBO — 3TO 33/1a4H, B KOTOPBIX HY>KHO JI0Ka3aTh
WJIM ONIPOBEPTHYTHh YTBEPKICHHUE, UCIOJIb3YsI XUMUYECKHUE 3HAHMS, 3a/1a4M Ha CPABHEHHUE U aHAJIU3 — 3TO 3a/1a4d, B KOTOPBIX
HY)KHO CPaBHUTH BEIIIECTBA WJIM PEAKIIUU, HAUTH WX CXOCTBA WIN PA3IINIUsl, OOBSICHUTH MPUUUHBI TUX CXOJICTB U Pa3IIUIUN ).

3.3. PexoMeHaanuu 1o ApyruM HanpasJIeHUSIM

ba3oBoil mporpaMMbl HETOCTATOYHO JIJISl TIOJIYYSHHS yIOBIECTBOPUTEIHLHOTO pe3ynbrara EI'D mo xumuu, HEOOX0UMBI
JIOTIOJIHUTENIbHBIE (PaKyIbTaTUBBI, & 3HAUYUT HEOOXOJIUMO COCTABJICHHE MPOrpaMM I yYallUuXcs C Pa3IMuHbIM yPOBHEM
MOJATOTOBKH.
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Cneyuanucmul, npugiekaemvie K HPOBEOSHUIO MemOoOUYecKo20 auaiuza pesyabmamog EID no yuedOnomy npeomemy u
pexomeHoayuil 0Jisl pe2UOHANbHOU CUCmeMbl 00PA308aAHUSL

Damunus, UM, OMYECMEO

Mecmo pabomwl, 00NHCHOCb, YUeHAs CMENEHb, YUEHOe 36aHUe, NPUHAOLCHCHOCTIb
cneyuanucma (K PECUOHANIbHBIM — OPeAHUAYUAM —PA36umusi  06pa306anusl, K
PECUOHANBHBIM — OP2AHU3AYUAM — NOBbIUMECHUS  Kéaiuukayuu  padbomuuKos
0bpazosanst)

bucukano Aprem JleonnaoBuu

OI'bOY BO UI'Y, xumuveckuii GhakyabTeT, TONCHT Kadeapbl aHAIUTUYECKOW U
(hapMaleBTHYECKON XUMUH, KaH/I. XHM. HAyK

Bbparam Csernana IlerpoBna

MOY «JIuneit Nel», r. Yconbe-Cubupckoe, yuutenb XUMUU

Porosa Haranbs FOpreBna

MBOVY r. HUpkyrcka COLI Nel4 c¢ yrayOGneHHBIM H3yUYE€HUEM OTAEIbHBIX
IPEIMETOB, YUUTENIb XUMUH, PETUOHAIBHBIM METOAMCT.

Ka3zanuesa Mapuna BukroposHa

'AY 10O O «UucTtutyT pa3Butus odpazoBanust pKyTCKo# 001acTH», CTapIIHiA
metonuct, cnenuanuct 'AY JI10 NO, skcnepr.

Nesnesa Mpuna denoposHa

MBOY I'mvmuasus Ne44 r. UpkyTcka, yauTenab XUMUU
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