AHaJau3 pe3yJibTaTOB
Bcepoccuiickux npoBepo4Hbix padort no xumuu 10 kiaaccos
B 00111€00pa3oBaTebHBIX opranusanusax Opaosckoii o6aactu B 2026 roay

B cootBeTcTBHH C
- mnocranoBienueMm llIpaButensctBa Poccmiickoit ®enepammu ot 30.04.2024 Ne 556 «O06
YTBEPKICHUH TICPEYHS MEPOIPHSITHN IO OIICHKE KadecTBa oOpasoBanusi u IIpaBui mpoBencHUS
MEpOTIPUATHH MO OIIEHKE KauecTBa 00pa30BaHUS»
http://publication.pravo.gov.ru/document/0001202405150037

- mpuka3zom DenepalibHON CiTykObI TI0 HaB30pYy B chepe oOpazoanust U Hayku oT 07.05.2025 Ne
991 "OO6 yTBepKIEHUM COCTaBa YYaCTHUKOB, CPOKOB M THPOJODKUTEIBHOCTH MPOBEIACHUS
BCEPOCCUUCKUX TMPOBEPOUYHBIX pPabOT B 00pa30BaTEIbHBIX OPraHU3AIMIX, OCYIIECTBISIOMIUX
00pa3oBaTeNbHYI0 JEATENBHOCTh 10 O0O0pa3oBaTEeIbHBIM IPOTpaMMaM HAa4yaJbHOTO OOIIero,
OCHOBHOTO OOIIIero, cpeiHero oOuiero o0pa3oBaHus, a TaKKe MEpeyHsl y4eOHbIX MPEJAMETOB, IO
KOTOPBIM TIPOBOJSITCS BCEPOCCHICKHE MPOBEPOUYHBIE Pa0OTHI B 00pa30BaTEIBHBIX OPraHU3aIHsX,
OCYIIECTBISIIOMIMX ~ 00pa30BaTEIbHYIO  JEATEIBHOCTh MO  00pa3oBaTeNbHBIM  IMPOrpamMmaM
HavyaJIbHOTO OOIIEr0, OCHOBHOTO 00IIIero, cpeanero oomero odpazoanusi, B 2025/2026 yueGHOM
roay"

https://sh-gatchinskayall-
r41.gosweb.gosuslugi.ru/netcat_files/33/376/Prikaz_Rosobrnadzora_ot_07.05.2025_991_O_sostave

uchastnikov_predmety.pdf

- muceMoM DenepanbHON CITyKOBI IO HAA30py B chepe oOpazoBanus u Hayku oT 9 ¢epans 2026 r.
Ne 02-8 «O nposenenuu BIIP B 2025/2026 yueGHOM TOIY»

https://minobr.nso.ru/sites/minobr.nso.ru/wodby_files/files/wiki/2025/05/13_pismo_rosobrnadzor
a_ot 09.02.2026_n_02-8_o_provedenii_vpr.pdf

- mucbMoM PocobpHuanzopa ot 26.06.2025 N 02-166 «O HampaBiIeHUN METOJINYECKUX TOKYMEHTOB,
PEKOMEHIyEMBIX MPU TOATOTOBKE W TpoBeneHuud B 2025/2026 ydueOHOM Togy MEpONpPHUSTHN IO
OIICHKE KauecTBa 00pa3oBaHU»

https://sh-krasnopolskaya-
r181.gosweb.gosuslugi.ru/netcat_files/33/46/Pis_mo_Rosobrnadzora_ot_26_06_2025_02_166.pdf

- muceMoM PocoOpramsopa ot 15 cenrsops 2025 r. N 01-155/08-01 «O mposeaenuu BIIP B
2025/2026 yaebHOM roay

https://sh24-shendzhij-

r79.gosweb.gosuslugi.ru/netcat_files/userfiles/13_pismo_rosobrnadzora_ot 09.02.2026 n 02 8 o
provedenii_vpr.pdf

- ucekMoMm DenepanbHOil CiTy)KObl 1O HaI30py B cdepe oO0pa3oBaHMS M HAYKH O HAMpaBICHUH

1aHa-rpaduka v nopsaka MpoBeaeHUS BCEPOCCHICKIX TPOBEPOUHBIX padoT B 2026 romy
https://co42tula-r71.gosuslugi.ru/svedeniya-ob-obrazovatelnoy-

organizatsii/dokumenty/dokumenty-all-52_1582.html

- npukazoMm JlemapramenTta oOpa3zoBanust OpioBckoit obOmactu ot 19.03.2026 roma Ne387 "O
MIPOBEJECHUHU BCEPOCCHHUCKUX MPOBEPOUHBIX paboT B 00pa30BaTeNbHBIX opraHuzanusx OpioBCKoi
00J1aCTH, OCYIIECTBISIONIMX 00pa30BaTEIbHYIO JIEATENBHOCTh 10 00pa3oBaTeIbHBIM MPOrpaMMaM
HayaJIbHOTO OO0IIero, OCHOBHOTO 00MIero, cpeaHero oobmiero odpasoBanus B 2025/2026 yyeOHOM
TOIy»

B HCIAX OCYHICCTBJICHUA MOHHUTOPHHI'A YpPOBHA W Ka4CCTBa IOATOTOBKHU 06yqa1011114xc;1 B
COOTBETCTBHHU C (I)eﬂepaJIBHBIMI/I TroCyaapCTBCHHBIMHA O6p2[30BaTCJ'ILHBIMI/I CTaHgapTamMmu U
(pe,[[epaHLHLIMI/I OCHOBHBIMH O6p2[30BaTCJ'ILHBIMI/I nporpaMmmamMu B 06H_ICO6pa30BaTeJ'IBHBIX
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https://sh-gatchinskaya11-r41.gosweb.gosuslugi.ru/netcat_files/33/376/Prikaz_Rosobrnadzora_ot_07.05.2025_991_O_sostave_uchastnikov_predmety.pdf
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https://sh-krasnopolskaya-r181.gosweb.gosuslugi.ru/netcat_files/33/46/Pis_mo_Rosobrnadzora_ot_26_06_2025_02_166.pdf
https://sh24-shendzhij-r79.gosweb.gosuslugi.ru/netcat_files/userfiles/13_pismo_rosobrnadzora_ot_09.02.2026_n_02_8_o_provedenii_vpr.pdf
https://sh24-shendzhij-r79.gosweb.gosuslugi.ru/netcat_files/userfiles/13_pismo_rosobrnadzora_ot_09.02.2026_n_02_8_o_provedenii_vpr.pdf
https://sh24-shendzhij-r79.gosweb.gosuslugi.ru/netcat_files/userfiles/13_pismo_rosobrnadzora_ot_09.02.2026_n_02_8_o_provedenii_vpr.pdf
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opranuzanusax Opnosckoit obmactu 20 anpenst 2026 roga st oOydaronuxcst 10-X KjgaccoB ObLIH
MPOBECHBI BCEpoccuiickue mpoBepounbie padoTsl (BIIP) no xumun.

Jns moarorosku k BIIP Moru ObITh HCTIOJTB30BaHBI
- muceMo OI'BY «DUOKO» ot 12.09.2025 Ne 02-25/944 «O mposenenuu BIIP B 2025/2026
yu4eOHOM Trojy» — B HEM, B YAaCTHOCTH, COJIEPKaJCs MEpPEUYEHb SIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB U yuyeOHbIX U3aHui, npomenmux sxkcneptuzy PHOKO.
kireevsk-edu.tularegion.rucoko.imc-pr.spb.ru
- mucbMo OI'BY «®UOKO» ot 11.02.2026 No 02-26/146 (B pamkax TOTO k€ y4eOHOTO roja) —
TOKE€ Kacajoch IIEPEYHSI PECYPCOB.
coko.imc-pr.spb.ru

Haznauenne BIIP mnmo  yuebHomy mnpeamery  «XuMHs» —  OLEHUTb  KayeCTBO
00111€00pa3oBaTeNIbHON MOATOTOBKM oOydaroniuxcsi 10 KJIaccoB B COOTBETCTBUH C TPEOOBAHUSIMU
(benepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHAApTa CpPeaHEro oodiiero oOpa3oBaHUS
(®I'oC 0O00) u denepanpHON 00pa30BATEIHHOM MPOrPaMMBbI CpPEeIHETO 00IIero oOpa3oOBaHUS
(®OIT 0O00).

BIIP mo3BojSIIOT OCYIIECTBUTH JAUArHOCTUKY JOCTHKEHHUS MPEAMETHBIX M METalpeIMeTHBIX
pe3ynbTaToB, B TOM 4YHCIE OBJAJEHUE MEXKIPEIMETHBIMU TMOHATHSMH U CIHOCOOHOCTh
UCIIOJIb30BAHUSl YHUBEpCANbHBIX Y4eOHbIX aeiictBuil (YVY]]) B yueOHOHM, NO3HaBaTeNbHOU H
COIIMAIBHON MTPAKTHKE.

OO6pazoBarenbHble OPraHU3allUd MOTYT HCMOJIb30BaTh MPOBEPOYHbIE paOOTHI Ul TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalluu OOydarolIuxcs, MPOBOJUMBIX B paMKax
peannzanuu 00pazoBaTEIbHON MPOTPAMMBI.

Pesynbrarer BIIP mMoryt ObITh HMCIIOIB30BaHBI 0011€00pa30BaTEIFHBIMA OPraHU3AIUSIMHU IS
COBEpIICHCTBOBAHUSA METOJMKHM TMpernojaBaHusl XHMHH B IIpoliecce OOY4YeHHUS MpenMETy,
MYHULUIAIBHBIMU W PETHOHAIBHBIMA OpPraHAMHM HCIOJHUTENIBHON BIIACTH, OCYIIECTBIISIOIIMMU
rocy/lapcTBEHHOE YyIpaBiieHue B cdepe o00pa3zoBaHus, [UId aHAIW3a TEKYIIEr0 COCTOSHHUS
MYHHUIMIIAIBHBIX U PETHOHANBHBIX CUCTEM 00pa3oBaHus U (GOPMHUPOBAHMS IPOTPAMM UX Pa3BUTHUSL

Copepxanue u CTPYKTYpa IPOBEPOYHOMN paboThI OTpEEISAIOTCA Ha OCHOBE
(benepanbHOrO roCyIapCTBEHHOr0 0Opa30BaTEIBLHOrO CTaHJApTa CpenHero oodiero oOpa3zoBaHUS,
YTBEP)KJICHHOTO MpuKa3oM MuHucrepcTBa obOpa3zoBanus u Hayku Poccuiickoit demepanuu oT
17.05.2012 Ne 413 u denepanbHOlii 00pa30oBaTEILHON MPOTPAMMBI CPETHEr0 O0IIEero 00pa3oBaHus,
YTBEPKJICHHOU mpuka3zoM MunucrepctBa npocsemienus: Poccuiickoit denepanuu ot 18.05.2023 Ne
371

https://fioco.ru/normativ_docs

Onucanve KOHTPOJBHBIX H3MEPHUTEIbHBIX MarepuasioB g mpoBeneHuss B 2026 roay
npoBepouHoit padotsl mo XMMIU 10 kiace
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-
10_Opisanie_2026.pdf

JleMoBepcust NpoBepOYHOI paboThl o Xxumuu, 10 kiacce
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-
10_DEMO_2026.pdf

Bcepoccuiickue npoBepodHbie paboThl OCHOBAHbI HA CUCTEMHO-/AEATEIIbHOCTHOM, YPOBHEBOM U
KOMIUIEKCHOM IOJIXOJaX K OIIeHKe oOpa3oBaTelbHBIX AocTikeHMid. B pamkxax BIIP napsany c
NPEeIMETHBIMH pe3yJbTaTaMH OCBOCHHMS OCHOBHOM 00pa3oBaTeiabHOH MpOrpaMMbl OCHOBHOTO
oOmiero 00pa3oBaHUsl OLIGHUBAETCS TaKXKe JIOCTH)KEHHE METalpeIMETHbIX pPe3yJbTaToB,
BKJTIOYAOIUX OCBOEHHBIE OOYYAIOUUMUCS MEXIPEIMETHbIE OHATHS M YHUBEpCAJIbHbIE ydeOHBIE
nencTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISTHBHBIE).

TexcThl 3a7aHU TPOBEPOUYHBIX pabOT B IIEJIOM COOTBETCTBYIOT (DOPMYIUPOBKAM, MPUHATHIM B
y4eOHUKax, BKIIOUEHHBIX B (ellepalbHblil MepeueHb Y4eOHMKOB, NOIMYHIEHHbIX MHHHCTEPCTBOM


https://kireevsk-edu.tularegion.ru/otsenka-kachestva-obrazovaniya/vserossiyskie-proverochnye-raboty/
https://kireevsk-edu.tularegion.ru/otsenka-kachestva-obrazovaniya/vserossiyskie-proverochnye-raboty/
https://coko.imc-pr.spb.ru/?page_id=3086
https://fioco.ru/normativ_docs
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-10_Opisanie_2026.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-10_Opisanie_2026.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-10_DEMO_2026.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-10_DEMO_2026.pdf

npocsenieHuss  Poccuiickori  @enepanuy K - UCHOJB30BAHUIO [PU  PEAIM3aLUUA  MMEIOIIUX
rOCY/IapCTBEHHYIO aKKPEIUTAIHIO 00pa30BaTEIbHBIX IPOrPAMM CPEJHETO 00LIETr0 00pa30BaHUSL.

CTpykKTypa npoBepoYHOil padoThI
[TpoBepounas paboTa COCTOUT U3 JIBYX YacTel U BKItoYaeT B ceds 16 3aMaHuii pa3InuHbIX THIIOB

U YpOBHEH CIOXHOCTH. 3aJaHHs TAKKe UMEIOT pa3inyus 1o tpedyemoil (opme 3ammcu OTBETa,
KOTOPBI MOET OBbIThb IpPEJCTaBICH B BUJAE IOCJIEI0BAaTENbHOCTH LU(P WU CUMBOJOB, CJIOBA,
(hopMyIBI BEIIECTBA, ypaBHEHUS PEAKIINH.

B gactu 1 conepxkarcst 3aganust 1-8; B wactu 2 — 3ananus 9-16.
B orBerax Ha 3amaHus TpeOyeTcs 3amucaTb MOJIEKYISPHYIO WIM CTPYKTYPHYIO XHMHUYECKYIO
bopmyiy, ypaBHEHHE PEaKIIMU, BBECTH TEKCT WJIH JAaTh MOJPOOHOE TEKCTOBOE ONHCAHHE.

B pabote conepxutcs 11 3ananuii 6a30Boro ypoBHs, B KOTOPBIX OTBETHI HA pa3HbIE BOPOCHI
3aJlaHus HE 3aBUCHAT JPYT OT Apyra. Mx mopsakossie Homepa: 1, 2, 57, 9-10, 12-14, 16.

B pabore conepxkutrcs S5 3amaHuil 6a30BOro ypoBHS, B KOTOPBIX YacTH 3aJaHUs
B3aMMOCBS3aHbl U OTBET Ha OJUH BOIIPOC 3aBUCUT OT OTBETOB Ha Mpeiblayline Bompochkl. Mx
nopsiAKoBbie HOMepa: 3, 4, 8, 11, 15.

Otu 3amaHusa OoJiee CIOXKHBIE, TaK KaK HMX BBIIIOJHEHUE IMPEAINOoaraeT KOMIUIEKCHOE
MIPUMEHEHHE CIEIYIOINUX YMEHUI:

— Knaccuguyuposams OpraHNYECKUe BEIIECTBA;

— cocmaenams CTPYKTypHbIE (GOPMYJBI OPraHUYECKUX BELIECTB M0 MX HAa3BaHUSIM U Onpeoensimy
MIPOJIYKTHI MX B3aMMOJICHCTBUS C PA3TUIHBIMH BEIECTBAMHU;

— UCTOJIb3Ys YPaBHEHHE PEaKIUU, paccuumspléams Maccy 1 00beM MPOIyKTa peakuu Mo Macce Win
00bEeMy OJIHOTO U3 PEareHTOB;

— cocmagnAams ypaBHEHMs] peaklUi, MOJTBEP’KIAAIOIINX CBOMCTBA BELIECTB W/WIM B3aHMMOCBS3b
BEIIECTB PA3IUYHBIX KJIACCOB OPTaHUYECKUX COECTMHEHUII;

— 00wsAcHAmMb O0YCIOBJIEHHOCTh CBOMCTB M CIIOCOOOB TOJYYEHHUS BEIIECTB HMX COCTAaBOM M
CTPOEHHUEM.

[IpoBenenne KOHTPOJBHBIX pabOT SBISIETCA HEOTHEMJIEMOM YacThi0 y4eOHOTO Mpoliecca.
BIIP He TpeOyroT criennaibHON MOATOTOBKY 00YJarOIITUXCS.

[IpenycMoTpeHa BO3MOKHOCTh UCTOJIb30Banus BIIP B kauecTBe MEpONpUATHI TEKYILIETO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTallui 00y4aroIIuXcsi, IPOBOJUMBIX B paMKax peanu3aiuu
00pa30BaTeNIbHOI MPOrpaMMmbl.

Pemenue o BricTaBIEHUH OTMETOK OOydarouiumcs B sKypHau o pesynbratam BIIP u mHbIX
dbopmax ucnoabzoBaHusi pe3ynbraroB BIIP B pamkax oOpa3oBaTenbHOro mpoiiecca MPUHUMAET
oOpa3oBaTelibHasi ~ OpraHM3alMsi B  COOTBETCTBUM C  YCTAaHOBJIICHHOM  JIEHCTBYIOLIUM
3aK0HOAaTebCcTBOM Poccutickoit @enepanuu B chepe 00pa3oBaHUs KOMIICTCHIIHCH.

BxkrroueHnnsie B pa60Ty 3alaHusl YCJIOBHO pacCIIpEaCJICHBI 110 ABYM COACPIKATCIbHBIM
Ooxam: ((OpFaHI/I‘ICCKaH XHUMU», «MeTobl TO3HAHUS B XUMUH. BKCHepI/IMeHTaHBHHe OCHOBBI

XuUMHUH. XUMUS U KU3Hb. PacueTHbIe 3agauny.

Tabauna pacnpenesieHus 3a1aHUI 10 OCHOBHBIM COJEPKATENbHBIM 0JI0KAM Kypca XUMHH

CopepxatenpHble OJOKH Kypca XUMHUH KommuectBo
3aJaHuM
TeopeTnueckrie OCHOBbI OPraHMYECKON XUMUHU 3
Oprannyeckasi XUMHS 9
MeToapl MO3HAHUS B XUMHH. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMHH. XUMHUS 4
M XKM3HL. PacueTHbIe 3a0aun
Hroro: 16

Koauduxarop nposepsieMbIX 3JIeMEHTOB COJAePKAHUA U TPeOOBAaHUI K YPOBHIO MOJITOTOBKH
oOyyaromuxcs 10 kimaccoB mo yyeOHOMY mpeaMery «XuMHsS» cPOPMHPOBAH C HCIOJIB30BAaHUEM
VYHHUBepcalbHOTO KOAM(UKATOpa paclpesielieHHbIX M0 KJaccaM IpOBEpsSeMbIX TpeOOBaHUU K
pe3yabTaTaM OCBOEHHUSI OCHOBHOW 00pa3zoBaTeIbHOM MPOTrpaMMbl CpeTHero oouiero oopa3oBaHus u



AJIEMEHTOB COJEp)KaHUs MO0 XUMHH (0a30BBI ypOBEHB), pa3pabOTaHHOTO HAa OCHOBE TPeOOBAaHUI
@I'OC COO u ©OII COO.

B komudukarope mpoBepseMbIXx TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa30BaTeNIbHON MPOTrpamMMbl CPETHEro oO0mero oO0pa3oBaHUS W DJIEMEHTOB COJIEP)KaHUS
MIPUBEICHBI
- TepedYeHb NPOBEPSEMBIX TPEOOBAHMN K METalpeAMETHBIM pPE3yJbTaTaM OCBOSHHS OCHOBHOMU
00pa30BaTEIILHON MPOrpaMMbI cpeaHero oomero oopazosanus (MIT COO)(Tabnuna ),

- TIepeueHb NPOBEPSEMBIX IPEIMETHBIX pPE3YyIbTaTOB OCBOCHHS OCHOBHOW 0OO0Opa3oBaTENbHOU
nporpamMmel cpennero odmero odpaszosanus (I1ITP COO) (Tabnuna 2),

- IepeveHb IIPOBEPSAEMBIX JIEMEHTOB cojiepkanus (Tadbmauna 3),

- pacrpeziesieHne 3aJaHuil MPOBEPOYHON PabOTHI MO MO3ULIUSIM Ko aupukaTopa (Tadiauna 4).

Hepeqeﬂb MPOBEPACMBIX IJICMECHTOB COACPKAHUA

Tabmuna 3.
Kop | IIpoBepsiemble 3JIEMEHTHI COICPKAHUS
1 Teoperuueckne 0CHOBbI OPraHU4eCKO XUMHUH

1.1 | [IpenmeT opraHMYECKON XMMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B MOJIyYEHUU
HOBBIX BEIIECTB U MAaTEpPHAIOB. Teopust CTPOCHHsI OPraHMYECKUX coequHeHnn A.M.
bytiepoBa, €€ OCHOBHBIE TIOJIOAKEHHUS

1.2 | CrpykrypHBIe (OPMYITBI OPraHUIECKUX BellecTB. [ oMoorus, n3omepus. XuMU4ecKas
CBSI3b B OPraHUYECKUX COEAMHEHUAX — OJMHAPHBIC U KpaTHbIe cBsA3H. [Ipencrasienue o
KJIacCCU(UKAIIMU OPraHUYECKUX BEIECTB

1.3 | HomenkmaTypa opraHi4ecKux COSIMHEHH (CHCTEMAaTHIecKas) M TPUBHATbHbBIC HA3BaHUS
BAKHEHIINX MPEACTABUTEIECH KIACCOB OPraHUYECKUX BEILECTB

2 YriaeBoaopoabl

2.1 | AnkaHbI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — IPOCTEHIITNE
MIPE/ICTaBUTENH aJIKaHOB: (PU3NYECKUE U XUMUUECKHE CBOMCTBA (peaKuy 3aMeIIeHUs U
TOpPEeHUs1), HaX0XKAEHHUE B IPUPOJIE, MOTYYeHNE U TPUMEHEHNE

2.2 | ANKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHYCCKUN PsiA. DTUJIEH W MPONWICH — MPOCTEHINHe
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe U XMMHUYECKHE CBOMCTBA (peaklUMH TUIPUPOBAHMS,
raJIOT€HUPOBAHMUS, THIPATALlUY, OKHCIICHUS U MIOJMMEPU3alliN), IOTyYeHUEe U IPUMEHEHUE

2.3 | Ankaguensl: OyramueH-1,3 u metunOyraawes-1,3: cTpoeHue, BaKHEHIIHE XUMHUYECKHC
CBOMCTBa (peakius nojauMepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa ¥ PEe3HHBI

2.4 | AIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psijl. AIETUIIEH — IPOCTEUITUI
MIpe/ICTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUAPATAIIH, TOPEHHSI ), IOJyYCHHE U IPUMEHEHHE

2.5 | Apennl. benzon: coctaB, cTpoeHHE, (PHU3UUYECKHME U XUMHUYECKHE CBOWCTBA (pEaKiHH
TaJIOTEHUPOBAHUS U HUTPOBAHMS), MOJTYYCHHE U MpUMEHeHue. Tolyon: cocTaB, CTPOEHHE,
¢uznueckue M XUMHUYECKHE CBOMCTBA (pEakiuy TaJOTeHUPOBAHHUS W HUTPOBAHUS),
MoJlyueHue U mnpuMeHeHue. TOKCHYHOCTh apeHoB. [eHeTHueckas CBSI3b MEXKIY
yIJI€BOI0POJaMH, TPUHAUISKAIIMMHE K PAa3TUYHBIM KJ1accaM

2.6 | IlpupoaHble HCTOYHUKH YIiIeBOA0poA0B. [IpupoHbIi ra3 ¥ nomyTHele HeTAHBIE ra3bl.
Hedts u ee mnpoucxoxnaenue. CrocoObl mnepepabOTKM He(TH: MEperoHka, KPEeKHHT
(TepMHuuecKUi, KaTamuTH4yeckuii), nuponu3. IIpoaykTel mnepepa®oTkM HePTH, HUX
IIPUMEHEHHE B IPOMBIIIIJICHHOCTU U ObITYy. KaMeHHBIH yroJib M MPOAYKTHI €ro nepepaboTKu

3 Kuciopojaconep:kamye opraHu4ecKkne coeTuHeHn sl

3.1 Hpe,[[eJ'ILHLIe OJHOATOMHBIC CIIUPTHI. MeTaHol W 3TaHOI: CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IG u
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I C aKTUBHBIMHU MCTAJUIAMU, I'AJIOTCHOBOAOPOAaMU, ropeHHe),
NPHUMCHCHUC. BOI[OpOIIHBIC CBA3HU MCIKAY MOJICKYJIaMU CIIUPTOB. I[eﬁCTBI/IC METaHoOJIa "
OTaHOJIa Ha OpraHu3M 4YCJIOBCKA. MHoroaToMHEbIe CIIUPTHI. OTUICHIIUKONL U TIIMLCPHUH:
CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBa (B3aHMOHCﬁCTBHC CO IICJIIOYHBIMH
MCTaJUIaMH, KaYCCTBCHHAA PCaKIUA HA MHOIOAaTOMHBIC CHI/IpTLI). HeﬁCTBHC Ha OpraHuim
YCJIO0BCKaA. HpI/IMCHCHI/IC TJIMIOCPUHA U OTUJICHTJIMKOJIA

3.2 deHo: CTPOCHUC MOJICKYJIbI, (I)I/ISI/I‘{CCKI/IC 1 XMMHYECKHUE CBOMCTBA. TOKCUYHOCTD (I)CHOJ'Ia.




[Tpumenenne deHona

3.3

Anpaeruapl 1 kKeToHbl. DopManbAerul, aeTalbIeTHa: CTPOCHUE, PU3HUECKUE U
XMMHMUYECKHE CBOMCTBA (pEaKLMy OKUCIEHUS U BOCCTAHOBJIEHNUS, KAUECTBEHHbIE PEAKIINHN),
IIOJIY4eHUE U IPUMEHEHUE

3.4

OaHOOCHOBHBIE Npe/ebHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHas U YKCYCHAs! KUCIIOTHI:
cTpoeHue, (pu3nvecKne U XMUMUIECKUE CBOMCTBA (CBOMCTBA, OOIIHME ISl KJIacca KUCIIOT,
peaxius dTepudUKalng ), oTy9eHne U npuMeHenne. CTeapuHOBast M OJICMHOBAS KUCIOTHI
KaK IMpeACTAaBUTECIIN BbICIOINUX Kap6OHOBI>IX KUCJIOT. MbLIa KaK COJIM BBICILINX Kap60HOBBIX
KHCJIOT, NX MOIOIIIEC JCHCTBIE

3.5

CrnoxHble 3(hUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX SHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas possb )KHUPOB

3.6

VYrieBojbl: cocTaB, KjlaccupUKaIus yriaeBog0B (MOHO-, TU- U TIoJiucaxapuisl). [roko3a —
MPOCTEHIINI MOHOCAXapU: 0COOEHHOCTHU CTPOEHUSI MOJICKYJIbI, PU3NUECKHE U XUMUUECKHE
cBolicTBa (B3aumojeiicTaue ¢ ruapoxkcuiom meau(ll), okucnenne aMMuayHbIM pacTBOPOM
okcuna cepedpa(l), BocctanHoBiIeHHE, OPOKEHHE TIFOKO3BI), HAXOXKJICHUE B TIPUPOIE,
puMeHeHnue, ouosiornueckast poib. orocuntes. DpykTo3a Kak U30MEP TITFOKO3HI.
Kpaxmai u 1memumrono3a Kak MpupoTHBIE TIOIUMEPBI, X CTpoeHne. Pu3ndeckue u
XHMHYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAs PEAKIIHs C HOIOM)

A3oTcojep:Kalye OpraHuieckue coeuHeHust

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHudeckue coeanHeHus. usznueckne u XUMUIECKHe
CBOMCTBA aMMHOKHCJIOT (Ha TpUMepe TIIUIMHA). bruonornueckoe 3HaueHne aMUHOKHCIIOT.
Ilenrtnanl

benku xak mpupogHBIe BEICOKOMOJICKYISIpHBIC coenHeHus. [lepBuanas, BTopudHas u
TpeTUYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOICTBA OENKOB: THAPOIIN3, JeHATYpaLUs,
KauyeCTBEHHbIE PEaKI[Mi Ha OEJIKH

BbicokomoJieKkyJIsipHbIe COeTMHEHH S

OcHOBHBIE IOHATHS XUMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTENIEHb MOJIMMEPHU3ALIUH, CPEAHSISI MOJIeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUH — MOJIMMEpHU3anus 1
MOJIMKOHJICHCALIUS

5.2

BKCHepI/IMeHTaJ'IBHBIe MCTOABI U3YUCHUA BEUIECCTB U UX npeBpameHI/Iﬁ: O3HAaKOMJICHUEC C
o6pa3uaMH IMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB. HonyquI/Ie
CUHTCTHUYCCKOI'O KaydyyKa U PE3WHEBL

Pacnpenesienue 3ajanunii NpoBepo4YHOM padoThI 0 NO3ULHUAM KOAU(PUKATOPOB

Tabmuua 4
Ne [[IpoBepsiemble 271EMEHTBI [Iposepsiembie npenmeTHblie pe3yinbTarsl [111P) Makcu-
conepxanus [19C) MaJbHbIN
Oa 3a
BBIIIOJIHE-
HUE
3a/1aHus
Yacrs 1
TEOPETUUYECKHE OCHOBBI OPTAHUYECKON XUMUU
1 | Knaccuduxauus n ChopMHpOBaHHOCTh YMEHUH HCIIOJIb30BaTh 2

HOMEHKJIATypa OPraHUYECKUX | XMMHMUYECKYH0 CUMBOJIMKY JJISl COCTABICHUS
COEIMHEHUN MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH,

COKpAIlleHHOW) (GOpPMYJ OPraHUYECKUX BEIIECTB U
ypaBHEHUH XUMUYECKUX PEAKIUH, yCTaHABINBATh
IPUHAUIEKHOCTh U3YYEHHBIX OPraHMYECKHUX BEILIECTB
10 UX COCTaBY U CTPOEHUIO K ONPEAEIIEHHOMY
KJIaccy/Tpynie COeTMHeHNH, 1aBaTh UM Ha3BaHMS 1O




cucremaTrueckoit Homenkiarype (IUPAC)

OcHOBHBIE TIOJIOKEHUS

TEOPUU XUMHUUECKOTO CTPOCHUS
OPraHU4YEeCKUX COCTMHEHUN
A.M. BbyrtiepoBa. YriepoaHblil
CKEJIET OpraHn4eCcKoi
MoJeKyJbl. KpaTHOCTB
XUMHUYECKOM CBS3H.
3aBUCUMOCTb CBOWCTB BEIIECTB
OT XUMHUYECKOTO CTPOCHUS
MoJiekya. ['omomnorn.
['omonornueckut ps.
N3omepust u u3omepbl

ChopMUpoBaHHOCTh YMEHUS IPUMEHSTD MOJI0KCHHUS
TEOPUHU CTPOEHUS OPraHNYECKUX BerecTs A.M.
ByrnepoBa a1t 00bsCHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOCHMS, 3aKOH
coxpaHeHus Macchl BemecTB. CHopMUpOBaHHOCTH
YMEHHUSI ONPENEIATh BUIbl XUMUYECKON CBA3H B
OpPraHUYECKUX COCAUHEHUSIX (OMHApHBIE U
KpaTHble). Bianenue cucteMoi XUMHUYECKUX 3HAHUM,
KOTOPAasi BKJIFOYAET: OCHOBOIIOJIAralOIIUe TIOHITHUS —
M30MepUsl, N30MEpbl, TOMOJIOTUYECKHUN P,
TOMOJIOTH; TEOPUH U 3aKOHBI — TEOPHUSI XUMHYECKOTO
cTpoeHus oprannyeckux Beuiects A.M. bytneposa

YIUVIEBOAOPOAbBI. KUCJIOPOACOAEPKAILIUE U ASOTCOAEPKAIINE

OPITAHUYECKHUE COEAJUHEHMUS. BBICOKOMOJIEKYJIAPHBIE COEAUHEHUSA

AJKaHBI: COCTaB U CTPOCHHUE, CdopmMupoBaHHOCTh YMEHUN XapaKTEPU30BaTh 2

TOMOJIOTHYECKUH PSII. COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKUE

[IpencraBuTenu aakaHoB, UX CBOMCTBA TUITUYHBIX MPEACTABUTENECH pa3TUYHbBIX

¢buznyeckue 1 XuMu4ecKue KJIACCOB OPraHUYeCKUX BEUIECTB.

CBOICTBa, HAX0XJACHHE B CdopmMupoBaHHOCTh YMEHHUS UILUTIOCTPUPOBATH

MpHUpo/ie, NOJyIeHHE U FEHETUUYECKYIO CBSI3b MEXAY TUITHUYHBIMU

MIPUMEHEHHE MPEICTaBUTEISIMHU PA3IIMUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIKX
XUMHUYECKHUX PeaKIHi ¢ UCTI0Ib30BaHUEM
CTPYKTYPHBIX (hOpMYIT

AJIKEHBI: COCTaB U CTPOEHHUE, ChopMUpOBaHHOCTb YMEHUS XapaKTEPU30BATh 2

TOMOJIOTHYECKUH ps. COCTaB, CTpOEHHE, HPU3NUYECKNE U XUMUYECKHE

IIpencraBurenu anKkeHOB, UX CBOMCTBA TUITMYHBIX MPEACTABUTENCH Pa3IUUHbIX

bu3nyeckrue 1 XUMHUYECKHUE KJIaCCOB OPraHMYECKUX BEILECTB.

CBOMCTBA, HAX0XK/JICHHE B ChopMupoBaHHOCTh YMEHUS WILTFOCTPUPOBATH

HIPUPOJE, NOTYyUEHUE U IeHETUYECKYIO CBSA3b MEXAY TUITUYHBIMU

IIPUMEHEHHE. IPEICTaBUTENIIMU PA3JIMUHBIX KJIACCOB OPraHUYECKUX

AJIKaJIMeHbI: COCTaB U BEIIIECTB YPABHEHUSIMHU COOTBETCTBYIOILUX

CTPOEHHUE, FTOMOJIOTUYECKUI XUMHUYECKHUX peaKIHi ¢ UCII0Ib30BaHUEM

psan. [lpeacraBurenu CTPYKTYPHBIX (hopmyit

aJIKaJIMeHOB, UX (pU3HUECKHUE U

XMMUYECKHE CBOMCTRA.

[TosrydeHne CUHTETHYECKOTO

KayuyKa U PEe3HHBI.

AJIKMHBI: COCTaB U CTPOEHHUE,

TOMOJIOTHYECKUH psl.

IIpencraBuTenu aaKuHOB, UX

¢u3nyeckrue 1 XUMHUYECKUE

CBOMCTBa, HAX0XACHUE B

IIPUPOJIE, OJTYyIEHHUE U

IIPUMEHEHHE

IIpupoaHble ICTOYHUKU ChopMHpOBaHHOCTh YMEHUS XapaKTEpPU30BaTh 2

yrieBo1opoaoB. [Ipupoanstii
ra3 v MomyTHbIe He(TIHBIE
ra3sl. Heth u ee
npoucxoxaenne. CrnocoOb
nepepaboTKu HePTH.
[TponykTel nepepabOTKH

UCTOYHUKHU YTIIEBOJIOPOJIHOTO CHIPhs (HEDTD,
HPUPOIHBII ra3, yroiib), CiocoObl X nepepadboTKu U
PaKTUYEeCKOE NMPUMEHEHHUE MPOIYKTOB IepepaboTKH




He(TH, UX IPUMECHEHNUE B
MPOMBIIIJICHHOCTH U OBITY.
KameHHbIi1 yroJib ¥ IpoIyKThI
ero nepepaboTKu

6 | Apensl. benzomn: cocras, ChopMHpOBaHHOCTh YMEHHUSI IPUBOANUTH 2
CTpoeHue, (pu3nuecKue u TPUBHUAJIbHBIC HA3BAHUS OT/JEJIbHBIX OPraHUUYECKUX
XUMHYECKHE CBOMCTBA. BEILIECTB.

Tomyoun: cocTas, cTpoeHue, ChopMHpOBaHHOCTh YMEHUS XapaKTEPH30BATh

¢bu3nvecKkre 1 XUMHUECKUE COCTaB, CTpOeHHE, GPU3NIECKUE M XUMUYECKHE

CBOICTBa, [OJIy4YEHUE U CBOMCTBA TUIIUYHBIX MIPEACTABUTEIEH pa3IUUHbIX

IIPUMEHEHHUE. KJIACCOB OPraHUYECKUX BEIIECTB.

I'enernueckas cBs3b CdopmMupoBaHHOCTh YMEHHUS UIUTIOCTPUPOBATH

MEXY YIJIeBOJ0pOIaMH, TEHETUYECKYIO CBS3b MEXK/Ty TUITHUYHBIMU

MPUHAUISKATIMU IPEJICTABUTENSIMUA PA3JIMUHBIX KJIACCOB

K pa3au4HbIM KJlaccaM OpraHUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHH C
MCII0JIb30BAaHUEM CTPYKTYPHBIX (popmMys

7 | Unentuduxanus oprannueckux| CPoOpMUPOBAHHOCTh YMEHHIL: BBISABIIATD 1

COETMHEHUI XapaKTepHble MPU3HAKU MOHSITUI; yCTaHABINBATh X
B3aMMOCBSI3b; HCIIOJIb30BaTh COOTBETCTBYIOIINE
TIOHSATHS TPU ONKMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIICHUN OPTAaHUYECKUX COCTMHEHUIN
METO/bI TIO3HAHUS B XUMHWU. XUMMUS U ’KU3Hb. PACUETHDBIE 3AIAYU

8 | IIpoBenenue pacueToB CpopMHPOBAaHHOCTH YMEHHS TTPOBOIUTH BEIYMCIICHUS 3
KOJIMYECTBa BEIIECTBA, 0 XMMUYECKUM YpaBHEHHUSAM (Macchl, 00bema,

Macchl UM 00beMa 1o KOJIMYECTBA MCXOHOTO BEIIeCTBA UM MPOIYKTa
KOJIMYECTBY BEIECTBA, peakiuu no U3BECTHBIM Macce, 00beMyY, KOITHUECTBY
Macce Wid 00beMy OJIHOTO U3 | OJHOTO
peareHToB WK IPOAYKTOB U3 UCXOJHBIX BEIECTB WM MPOIYKTOB PEAKIIIH).
peaxiuu. [Ipupoaasie CdopmMupoBaHHOCTH YMEHHUSI 0CO3HABATh OMACHOCTH
WCTOYHUKHU YTJIEBOJIOPOIOB: BO3/ICIICTBUS HA KUBbIC OPraHU3MbI OIPEICIICHHbBIX
He(Th U NPUPOTHBIN Tas3. OpPraHUYECKUX BEIIECTB, IOHUMAas CMBICI ITOKa3aTes
[IpenenpHoOIOTTYCTUMAS [TJIK (rpenenbHO JOMYCTUMOM KOHIIEHTPAIHH )
KOHIIEHTpAlMs BEUIECTBA
Yacrb 2

METO/JbI TIO3HAHUSA B XUMHUU. XUMUSA U )KU3Hb. PACUETHBIE 3AJAYU

9 | Hayunsie MeTObI MO3HAHUS ChopmupoBaHHOCTH YMEHHUS BIAJECTh CUCTEMOM 2
BEIIECTB U XUMUYECKHUX 3HaHMUI 00 OCHOBHBIX METOJaX HAyYHOTO MMO3HAHUS,
SIBIICHUI: HAOIIOICHHE, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
U3MepeHue, MOJAeTUPOBaHuE, XMUMHYECKUX SIBJICHUH (HAOM0IeHIE, U3MEpPEHUE,
HKCIEPUMEHT, aHAJIU3 U CUHTE3 | AKCIEPUMEHT, MOJICTTHPOBAHHE)

10 | Pacuetsr MaccoBoil unu ChopmupoBaHHOCTH YMEHHUS IPOBOIUTH BHIYMCICHUS 2

00BEMHOM JIOJIA BBIXO1a
MPOAYKTa PEAaKLUU OT
TEOPETUYECKH BO3ZMOXKHOTO

[0 XUMUYECKUM ypaBHEHUSM (Macchl, 00beMa,
KOJINYECTBA MCXOJHOTO BEIECTBA UM MPOAYKTa
pEaKLMU 10 U3BECTHBIM Macce, 00beMy, KOJIMUYECTBY
OJIHOTO U3 UCXOJIHBIX BEILIECTB MM IPOJTYKTOB
pEeaKIun)

YIJAEBOJOPO/Ibl. KUCJIOPOJACOEPKALIUE U A3OTCOJEPKAILIUE
OPTAHMYECKUE COEANMHEHMS. BBICOKOMOJEKYJISIPHBIE COEJIUHEHNS

11

Kucnopoacoaepxarye
OpraHUYecKue COCAUHEHHS.
CrnupTtsl, (heHOI, anbIeTUIbI,
KapOOHOBBIE KUCIIOTHI,
CJIO’KHBIE AUPBI

CdopmupoBaHHOCTH YMEHUS IPUBOIUTH
TPUBHUAIbHBIE HA3BAHUS OTJCIbHBIX OPTraHNYECKUX
BELIECTB.

CdopmupoBaHHOCTH YMEHHUS XapaKTEPH30BATh
COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKUE

2




CBOMCTBA TUIIMYHBIX IIPEACTABUTENIEH Pa3IMUYHBIX
KJIACCOB OPraHUYECKHUX BEILIECTB.
ChopMupoBaHHOCTh YMEHUS MILTFOCTPHPOBATH
TEHETUYECKYIO CBA3b MEK/y TUIIMYHBI-

MU NIPEACTABUTEISAMU PA3IMYHbIX KJIACCOB
OPraHNYECKUX BEUIECTB YPABHEHUAMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C
MCII0JIb30BAHUEM CTPYKTYPHBIX POpMYII

12 | AzoTconep:kariue ChopMHpOBaHHOCTh YMEHUSI IPUBOAUTH 2
OpraHu4ecKrue COCAUHEHHS. TPUBHAJIbHBIC Ha3BaHUS OTACIBHBIX OPTaHUIECKUX
AMUHBI. AMUHOKHCIIOTBI. BemiecTB. CPOPMHUPOBAHHOCTh YMEHHUS
Benxu XapaKTepu30BaTh COCTaB, CTPOEHHE, (PU3NIECKUE U
XUMUYECKHE CBOMCTBA THIIMYHBIX TPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB.
CdopmMupoBaHHOCTb YMEHHUS UIUTFOCTPUPOBATH
TeHETUYECKYIO CBS3b MEKIY THUITHIHBIMH
NPEACTAaBUTEISIMU Pa3IMYHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB YPAaBHEHUSIMU COOTBETCTBYIOIINX
XUMUYECKUX PEAKIHH C UCTIOb30BaHUEM
CTPYKTYPHBIX GOpMYyIT
TEOPETUYECKHE OCHOBBI OPTAHUYECKON XUMUHN
13 | Knaccudukanus u CdopmMupoBaHHOCTH YMEHHUS UCIOJIb30BATh 1
HOMEHKJIATYpa OPTaHUYECKUX | XHMHYECKYIO CHMBOJIHUKY JIJISI COCTABICHUS
COCIIMHEHUH. MOJIEKYJISIPHBIX B CTPYKTYPHBIX (hOpMYIT
Teopus crpoenust OpPraHUYECKUX BEIIECTB U YPaBHEHUIN XUMUYECKUX
OPraHMYEeCKUX COCTMHECHUH. peakuii. ChopMupoBaHHOCTh YMEHUH
['omonoruueckuit psiz, yCTaHaBIMBATh MPUHAJICKHOCTh U3YYEHHBIX
romosioru. CTpykTypHas OpPraHUYECKUX BEIIECTB K OMPEICIEHHOMY
n3oMepus. Bumpl XuMudecknx | Kiaccy/Tpymnie COeIUHEHH, JaBaTh UM Ha3BaHUS 110
CBsI3€i B MOJIEKYJIax cucremaTtrueckoit Homenkaarype (IUPAC).
OpPraHUYECKUX COCIUHEHUI ChopmMupoBaHHOCTH YMEHHUS OMPENEISITh BUIbI
XHUMHYECKOHN CBS3HM B OPraHUYECKHUX COETUHEHHSIX
(onmHapHble U KpaTHbIC). Bianenue cucreMoi
XUMHUYECKUX 3HAHUH, KOTOpask BKIIIOYAET:
OCHOBOIOJIATal0IIMe OHATUS — U30MEpHSsi, U30MEPHI,
TOMOJIOTHUECKUN Psijl, TOMOJIOTH; TEOPUU U 3aKOHBI —
TEOpUs XUMHUYECKOTO CTPOCHUS OPraHUYECKUX
BeniectB A.M. byrneposa
YIJIEBOAOPO/AbBI. KHCJIOPOACOAEPKAIIMUE U ASOTCOAEPKAILIUE
OPITAHUYECKHUE COEAJUHEHMNS. BBICOKOMOJIEKYJIAPHBIE COEJUHEHUWSA
14 | XapaktepHble XUMHYECKHE CdopmupoBaHHOCTH YMEHHUS IPUBOIUTH 2

CBOICTBA:

— YITIEBOJIOPOJIOB: AIKAHOB,
aJIKEHOB, aJIKaJIUEHOB,
AJIIKMHOB, apEHOB;

— KHCJIOPOJICOIePKaITUX
COCAUHEHUI: OOHO- U
MHOTOATOMHBIE CIIUPTHI,
(beHoJ1, aNbeTU b, 0THOOCHOB
HbIe KAPOOHOBBIE KUCIIOTHI,
CIIOXHBIE Y(PUPBHI, KUPBI,
yTJICBOJIBI;

— a30TCOAEPIKAIINUX BEIIECTB:
aMHHBI, AMUHOKHUCIIOTHI U

TPHUBHUAJIbHBIC Ha3BaHUA OTACIIbHBIX OPIraHUYCCKUX
BCIICCTB.

C@OpMI/IpOBaHHOCTL YMCHUA XapaKTCPHU30BaATb
COCTaB, CTPOCHHUEC, (1)1/13I/II-ICCKI/IC U XUMHUYCCKUC
CBOMCTBA TUIIMYHBIX HpeHCTaBHTeHCﬁ Ppa3InYHBIX
KJIAaCCOB OPraHNYCCKHX BCUICCTB.
C@OpMI/IpOBaHHOCTL YMCEHUS NWITIFOCTPUPOBATH
TCHCTUYCCKYIO CBA3b MCKAY TUIINYHBIMU
MMPEACTABUTCIIAIMHA PA3JIMYHBIX KJIACCOB OPTraHUYCCKUX
BCIICCTB YPABHCHUAMHU COOTBCTCTBYIOIIUX
XUMHUYCCKUX peaKLII/II‘;I C UCIIOJIb30BaAHHEM

CTPYKTYPHBIX (popmyt




OenKu;

— BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN

15 | BzaumocBs3b MEXIY ChopMUpOBaHHOCTh YMEHHUS XapaKTEPH30BaTh 3
OCHOBHBIMH KJIACCAMHU COCTaB, CTpOeHHE, (PU3NIECKUE U XUMUYECKHE
OpraHUYeCcKUX BEIIECTB CBOWCTBA TUITMYHBIX MPEICTABUTEICH PA3INIHBIX

KJIACCOB OPraHUYECKHUX BEIIECTB.
ChopMHpoOBaHHOCTh YMEHUS HILTFOCTPHPOBATH
TEHETUYECKYIO CBSA3b MEKy TUIIMYHBIMU
IIPEACTABUTEISIMU PA3JIMYHBIX KIACCOB OPraHUYECKUX|
BEILECTB YPABHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUI C UCIOJIB30BAHUEM

CTPYKTYPHBIX GOpMYyIT

METOJAbBI TIO3HAHUSA B XUMHUHU. DKCHEPUMEHTAJIBHBIE OCHOBBI XUMUMN.
XUMUA N KU3Hb. PACYETHBIE 3AJIAYHN

16 | HaxoxneHrne MOJIEKYISIPHOM CdopmMupoBaHHOCTb YMEHHUS MPOBOIUTH BHIYMCIICHUS 2
(hopMyIBI OPraHUIECKOTO M0 XUMHYECKUM ypaBHEHUSIM (Macchl, 00beMa,
BEIECTBA M0 €ro INIOTHOCTH M | KOJMYECTBa MCXOJHOTO BEIIECTBA UIIH MPOJIYKTa
MacCOBBIM JIOJISIM 3JIEMEHTOB, | PEAKIMH 10 U3BECTHBIM Macce, 00beMy, KOJMYECTBY
BXOJIALIUX B €r0 COCTaB, OJIHOTO M3 UCXOJHBIX BEIIECTB WJIM POAYKTOB

WJIM 110 IPOAYKTaM CTOpaHUsI peaxiumn)

Bcero 3ananmii - 16, Bce 3a1aHust 6a30BOro YpoBHS CJI0YKHOCTH .
MaxkcnmasbHbIi 6asu1 3a padory — 32.

| | |

CucreMa OlleHUBAHUS BbINOJHEHHUS OTAEJbHbIX 3aJaHUI U IPOBEPOYHOI PadoThHI B LIEJIOM
BepHoe BrITosTHEHHNE Kaxa0ro u3 3amanuii 1-6, 9-12, 14, 16 oneHuBaeTcs MakKCUMaIbHO 2
OamnamMu; B cllydae HalW4usl OJHOW OIMMOKM WJIM HEMOJHOTO OTBETa BBICTaBIsAETCS 1 Oai.
OcranbpHbIC BApUAHTHI OTBETOB CUMTAIOTCSI HEBEPHBIMU M OlleHUBatoTcs () 6asioB.
BepHoe BrITIOTHEHHE KAk A0TO U3 33aHuid 7, 13 oreHnBaeTcss MakKCUMaJIbHO 1 Oasuiom.
OuenuBanue 3aganui 8, 15 oCylIECTBISIETCS HA OCHOBE MOAJIEMEHTHOIO aHajiu3a OTBETOB
oOyJarormuxcsi. MakcuMalibHasi OIlEHKAa 3a BEPHO BBINOJHEHHOE 3a/JlaHMe COCTaBJsIeT 3 Oauia.
VYkazaHHbIE 3aJlaHUsT MOTYT OBITh BBIMOJHEHBI OOyYaOIIMMUCA pa3HbIMH criocobamu. [lostomy
MIPUBEJICHHBIE B KPHUTEPUSX OILICHWBAHUs OOpasllbl pelIeHUH CIIeIyeT pacCMaTpHBAaTh JIMIIb Kak
OJIMH U3 BO3MOYXHBIX BAPHAHTOB OTBETA.
MakcuManbHBIM IEPBUYHBIN OAJIT 32 BBITIOJIHEHHE padoThl — 32.
ITonmy4yennsle yyactHukoMm BIIP Gasuibl 3a BbInoHeHHe Beex 3alaHuil cymmupyrorcs. CyMMapHBIi
0amn 00ydarolerocs nepeBoIUTCs B OTMETKY O MATHOATUIBLHOM IIKalle C YUeTOM PEKOMEHAyeMOMn
IIKaJIBI TIEPEBO/IA.
Pabora cocrout u3 nByx uacrei. Yacth 1 comepkuT 3amganus 1-8, yacTb 2 CONEPKUT 3aJaHUS
9-16.
Pexomenganum no nepeBoay nepBUYHbIX 02JUI0B B OTMETKH 110 NMATHOAILHOI 1IKAJIe
OTMeTKa M0 NATHOAUIHLHOM IIKaJIe «2» «3» «4 «5»
IlepBuuHbIe OaIbI 0-8 9-16 17-24 25-32

AHaJau3 BplnoJgHenus 3axanuii BITP

PesyabTaTsl BeinosHenus 3aganuii BIIP o0y4yarommmuca OO
OpaoBckoii 061actu 1 odyqarommmucst OO P® B 2026 roay

Tabmmma 1.
Ne zaganus 8 KUM 1 2 3 4 5 6 7 8
MaxkcuM Oamn 2 2 2 2 2 2 1 3
PO 138562 | 80,78 | 77,64 | 66,58 | 65,17 | 83,88 | 53,16 | 81,84 | 41,14
OpnoBckas 839 | 85,76 | 81,53 | 74,97 | 75,03 | 90,58 | 59,24 | 91,06 | 51,05




| o6

Ne zaganus 8 KUM 9 10 11 12 13 14 15 16
Maxkcum 6aut 2 2 2 2 1 2 3 2
PO 138562 | 67,73 | 45,26 | 58,48 | 78,24 | 72,37 | 50,83 | 50,13 | 24,63
OpioBckas
001I1. 839 | 75,69 | 5542 | 6442 | 87,25| 77,83 | 55,66 | 59,87 | 34,21
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B BrImonHEeHNN poBepodHO paboThl npuHsM ydactue 839 necstukimaccHnkoB u3 69 OO0 14
MYHUITUTIAIEHBIX 00Pa30BaHU.

CpaBHeHHMe pe3yabTaToB BhIMoNHEHUs 3amganuii BIIP oOywaromumucas OO P® u OO
OpnoBckoil o0macTh MOKa3bIBa€T, 4YTO MpeIMETHbIe pe3yabTaThl OOy4YeHMs, a TaKxke
MeTanpeaMeTHbIe Pe3yIbTaThl, B TOM YHCIIE YPOBEHb C(HOPMHUPOBAHHOCTH YHUBEPCAIBHBIX YU€OHBIX
neiicteuit (YYJ]) u oBnageHuss MEKMPEIMETHBIMU TOHATUAMH y oOydarommuxcs 10-x KiaccoB
00pasoBaTeNbHBIX opranu3anuii Opa0BCcKoit 007JaCTH, B OCHOBHOM, TaKOH K€ MUJIM HECKOJIHKO BHIIIIE,
yeM B cpeaneM 1o P®, u Breiie ypoBHs ycBoeHus (% BoinonHeHus 3aganuil Beime 50%). Tonpko 1
3amanue — 16, mpoBepsitoiee y oOydaromuxcs choOpMUPOBAHHOCTh YMEHUS POBOANTD BBIYUCICHUS
M0 XMMUYECKUM YpaBHEHHSIM (Macchl, 00beMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOJYKTa
peaKkuu Mo U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOJYKTOB
peakiMK) BBIIIOJIHEHO C PE3yJIbTaTOM HWXE YpoBHS ycBoeHus. CremoBatenbHo, okosio 70%
JECSITUKIIACCHUKOB HE YMEIOT MPOU3BOAUTH PACUeThl Uil HAXOXKACHUS MOJEKYISIPHON (OpMYIIbI
OpPraHMYECKOTO BEIECTBA [0 €ro IJIOTHOCTH U MAaCCOBBIM JOJSM DJIEMEHTOB, BXOSIIUX B €ro
COCTaB, WM IO MPOAYKTaM cropanus (3aganue 16).

Pe3yabTarsl BbinoJiHenus 3aganuii BIIP o0yuaromumuca OO
OpJaoBckoii o6s1actu B 2025 u 2026 rogax
Junarpamma 2.
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Tabmura 2.

Ne 3amanus 8 KIM 1 2 3 4 5 6 7 8
MaxkcuM Oant 2 2 2 2 2 2 1 3
2025 1. 740 | 85,14 | 775 | 81,15 | 75,81 | 87,23 | 67,5 | 85,81 | 51,35
2026 r. 839 | 85,76 | 8153 | 74,97 | 75,03| 90,58 | 59,24 | 91,06 | 51,05
Ne 3apanusg 8 KUM 9 10 11 12 13 14 15 16
MaxkcuM 6ant 2 2 2 2 1 2 3 2
2025 1. 740 | 90,27 | 46,82 | 75,41 | 86,01| 79,32 | 50,88 | 60,72 | 27,64
2026 r. 839 | 75,69 | 55,42 | 64,42 | 87,25| 77,83 | 55,66 | 59,87 | 34,21

AHanu3 pe3ynbTaToB BBINOJHEHUS 3aJaHUI MpoBepouHOU paboThl AecaTukiaccHukamu OO
Opnosckoit obmact B 2025 m 2026 roay MOKa3bIBAaeT, YTO PE3YJIbTAThl BBHINOJHEHUS 3aJaHUI
MPaKTUYECKU OJIMHAKOBBI, HECKOJIBKO JIy4llle CIpaBUiInCh oOydaromuecs B 2026 roay ¢ 3aJaHUsIMU
2,7, 10, 14, 16, c HECKOIBKO OOJIEE HU3KUMU Pe3yJbTaTaMU BBITIOJHWIIN 3a1aHus 3, 6, 9, 11.

Ecnu B 2025 rony 2 3aganus (10 u 16), nposepstoiiue y o0ydaromuxcsi CpOpMUPOBAHHOCTb
YMEHHUSI TPOBOJUTH BBIYMCICHHS IO XUMHYECKHMM YpaBHEHHUSM (Macchl, 00beMa, KOJIUYECTBa
MCXOJIHOTO BEIIECTBA WM TPOJIYKTa PEAKIIUH 110 H3BECTHBIM Macce, 00beMy, KOJIMIECTBY OJTHOTO U3
WCXOJIHBIX BEIIECTB WM TMPOJYKTOB PEAKIMH) OBUTH BBIOJHEHBI C PE3yJIbTaTOM HWKE YPOBHS
YCBOEHHS;, B 3TOM IOy — TOJIbKO OJHO 3adaHue — 16. Bo3pociio 4ucio aecATHKIACCHUKOB,
KOTOPBIE YMEIOT IMPOU3BOJANTE PACUEThI Il HAX0XKICHHUSI MOJEKYIIPHOU POPMYIIBI OPraHUIECKOTO
BEIIECTBA M0 €r0 IUIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIINX B €ro COCTaB, WJIHM TIO
IPOAYKTaM CrOpaHuUs.

3aganue 1 mpoBepsieT 3HaHWE KIACCHU(PHUKAIMU W HOMEHKIATYPHI YIJIEBOJOPOJIOB, YMEHHE
COCTaBIISATh CTPYKTYPHYIO U MOJIEKYISIPHYIO (POPMYJIBbl OPraHNYeCcKOro BEUIECTBa 0 €ro Ha3BaHUIO,
Ha3bIBATh YIIIEBOJOPO/IbI 10 UX CTPYKTYPHBIM (popMyriam.

@ OIHH H3 VITEBOAOPOZOB, 0OpasyIMHXCA TPH KATATHTHYECKOM KpEKHHTe HedTH, HMeeT
CIPYKIYPHYEO dopMyay:

H,C—CH,-CH—CH,—CHj,
H,C—CH;,
a) CocTaBbTe MOIEKYLIPHYH GOopMyTy 3TOTO BeIIecTRa.

OtgeT:

6) CocTaBbTe Ha3BaHHE 3TOTO BeIlllecTBa [0 CHCTeMaTHYecKoH HOMEHEIATYDE.

Brimonnenue 3agaHus oneHuBaeTcs 2 Oammamu: 1 6amn — 3a cocTaBleHUE MOJEKYISIPHON
(bopMyIbl TIPEUIOKEHHOTO OPraHUYECKOro BellecTBa, | 6amn — 3a COCTaBIEHUE €r0 CTPYKTYpPHOI
(bopMyIbI.

Cpennuii  Oann  BBIMOJTHEHHUS 3adaHus cocTaBuil  85,76%. OcHOBHOE OOJBITMHCTBO
JECSITUKIIACCHUKOB CIPABWIUCh C TMPEJIOKEHHBIM 3a/JlaHueM, TPOJEMOHCTPUPOBATIN YMEHHUS
COCTaBIISATh CTPYKTYPHYIO U MOJEKYISIPHYIO (POPMYIIbI OPraHuYecKOro BEIIEeCTBA MO e€ro Ha3BaHHUIO,
Ha3bIBaTh YIJIEBOJOPOABI MO HMX CTPYKTYpHBIM (opMynaaMm, TO €CTh 3HaHHUS Kiaccuukanuu u
HOMEHKJIATYPhI YTIIEBOJOPOIOB.

3amanus 2, 3 u 4 B paboTe OOBEAMHEHBI OJHUM KOHTEKCTOM, MpeiokeHa Tabnuma ¢ 5
CTPYKTYpHBIMH (POpMYJIaMH YTIIEBOJAOPOIOB, OTHOCSAIINXCS K Pa3IMUYHBIM TOMOJIOTHYECKUM PSAaM.



18 BBIMOTHeHHA 3ATAHHH 2—4 HCOOJB3VHTEe BellecTBA, CTPYKIVPHbIe (opMYy.JIbl KOTOPBIX
NPHBEIeHb] HHXKe:
CH;
HC—CH3 |
HC=CH CH3;-CH,—CH;~CH3 CH HC=C-CH,-CHj,
H,C—CH, \
H.C—CH;

3aganue 2 npoBepsieT 3HAHME OCHOBHBIX IOJIOKEHMHM CTPYKTYPHOH TEOPHUHM OPraHM4eCKHX
COEIMHEHUI.

3 a) I3 npHBenEHHRIX BEMEecTE BEIOSPHTE IBA BEINECTBA, KOTOPEIE ABIAIOTCA H30MEPAMH.
0) M3 npuBeIEHHBIX BEIIECTB BEIOSPHTE JBA BEINECTBA, KOTOPBIE ABIAKTCA FOMOIOTAMH.

3anumuTe B TAOIHIY CIPYKTYPHBIE (QOPMYIIEI COOTBETCTBYIOINHX BEIIESCTE.

[Tapa H30MeEpOB Ilapa romMomoros

Brinoanenue 3aganus oleHUBaeTcs 2 OaliaMu:
1 Gasm — 3a MPENJIOKEHHYIO Mapy W30MEpoB, 1 Oaim — 3a MpeMIOKEHHYIO Tapy TOMOJIOTOB.
Cpennuii 6ayi1 BBITIOJTHEHHS 3aaHUsl 2 TaK)Ke OKA3aJiCs BBIIIE MPOIIJIOTO TOJa M COCTaBHII
81,53% ( B 2025 romy cocraBmsut 77,5%). BOJABIMIMHCTBO AECSITHUKIACCHUKOB CYMENH CpeIau
MPEIOKEHHBIX  (OopMysT  YI7IeBOJOPOJOB ~ HAWTH  mMapbl  WM30MEPOB W TOMOJIOTOB,
MPOJEMOHCTPUPOBAIM  BJIQJICHHE CHUCTEMOM  XMMHYECKHX 3HAHWM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS — W30MEPHs, U30MEPHI, TOMOJIOTHYECKUH PSJI, TOMOJIOTH; TEOPHH U
3aKOHBI — TEOPHST XUMHUYECKOT0 CTPOEHUS Opranndyeckux Beimiects A.M. byrtieposa.

3ananue 3 npoBepseT 3HAHUE XUMHUUECKUX CBOMCTB MPEAETbHBIX YIIIE€BOIOPOIOB.

@ Bribeprre H3 IpHBEIEHHBIX BeIleCTB NpedelbHEIH YIIeBOIOpOd ¢ HaHOoIbMeH MOIAPHOHR MaccoH
H 3a0HIHATS CTPYKIYPHBIE QOPMYyIBl OBYX IPOIYKIOB €0 KPeKHHIA, COTePKAITHX OJHHAKOBOS
YHCJI0 aTOMOB YIJIEpOIa.

1) Ilpeneasnsri yraesogopod ¢ HanGoapmell MOTApHOH MaccoH:

Oteet:
2) TIpOAYKTBI KPEKHHTa:

O1BeT:

Brinonnenue 3aanus 3 oueHuBaercs 2 6amamu: o 1 6aymury 3a KaxIblii U3 MPeUI0KEeHHBIX
3JIEMEHTOB OTBETA.

Cpennuii Oann BBIMONHEHUS 3aaHus 3 coctaBui 74,97%, 4to okazanoch Hibke, yeM B 2025
rogy (81,15%). Bosnblne monoBUHBI O00y4YaroOIIMXCs CIPABMIIMCH C MPEUIOKEHHBIM 3aJaHHEM,
MPOJEMOHCTPUPOBATIM 3HAHHUS O COCTaBE U CTPOEHUM AaJIKaHOB, MX (DU3MYECKMX U XUMHUYECKUX
CBOMcTBaX, C(HOPMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTPOCHHE U XUMHUYECKUE
CBOMCTBA MpEAETbHBIX YTIEBOJOPOJOB. MHOIHE ONMpPEAeNHINd YIIIEeBOAOPOA ¢ OOJbIIEH MOJSPHOM
Maccoi (MOJTyYMJIM COOTBETCTBEHHO | Oami), HO HE CMOTJM YyKa3aTh CTPYKTYpHbIE (HOPMYIIbI
MPOAYKTOB KPEKMHTa BEIOPAHHOTO YIIIEBOI0PO/Ia.

3323]—[“6 4 MMPOBEPACT 3HAHUC XUMHUUYCCKUX CBOMCTB HETIPCACIIbHBIX YTIJICBOJOPOJ0B.



@ BribepHTe H3 IpHBeIEHHBIX BelllecTB HelpeldelbHBIH YITIEBOJOPOI C HaHMeHBINeH MOTApPHOH
MaccoH H 3amHIIHTE CTPYKIVPHYI GOpMYIy HPOIYKIA €ro B3aHMOIeHCTEHA C XJIOPOBOIOPOIOM,
HAXOIAITHMCA B HeTOCTaTKe.

1) HenpegeasHEIH YITIEBOIOPOI ¢ HAHMeHBINEH MOIIpHOH Maccoil:
OteeT:

2) IIpoIYKT PeaklHH ¢ XIOPOBOJOPOIOM:

OT1BeT:

Breinosnnenue 3aganus 4 ounenuBaercs 2 OamtaMu: mo 1 Oamny 3a KakIbld W3 MPeNIoXKEHHBIX
JJIEMEHTOB OTBETA.

75,03% mecATHKIIACCHUKOB CIIPABHIINCH C MPEUIOKEHHBIM 33JJaHUEM, TIPOJIEMOHCTPUPOBAIIA
3HAaHHUS O COCTaB€ M CTPOCHUU HEMpENEeNbHBIX YIJIEBOJOPOAOB, MX XHUMHYECKUX CBOWCTBaXx,
C(OPMHPOBAHHOCTb YMEHHH XapaKTepU30BaThb COCTAB, CTPOCHUE HEMPEAEIbHBIX YIIIEBOJOPOIOB.
Crnenyer oTMETUTh, YTO OOJIbIIAsl YaCTh JAECATUKIACCHUKOB IPABUIBHO BBIOpAIN HENpEeAETbHBIN
YIJIEBOAOPOJ C HauMEHbIIEH MOJSPHOM Maccod, HO HE COCTaBUIM CTPYKTYpHYIO (GopMyTy
MPOJIyKTa €ro B3aWMOJEHUCTBUS C XJIOPOBOJAOPOIOM, HAXOJALIUMCS B HEIOCTaTKE, YTO TOBOPUT O
HEJOCTaTOYHOM  CHOPMUPOBAHHOCTH  yYMEHUM  XapaKTepu3OBaTb  XMMHUYECKHE  CBOMCTBA
HEIPEENbHBIX YTIEBOAOPOI0B

3aganue 5 mpoBepsieT 3HaAHWE OCHOBHBIX MCTOYHUKOB YIJIEBOJOPOJHOTO CHIPhS M CIIOCOOOB €ro
nepepadoTKH.

Hmuxe npHBeeHa cxeMa JBYX IIPOIECCOB, IPOTEKAIIHX IIPH XHMHYecKoH Tepepadotke HedTH.
VcTaHOBHTE MOIEKyIApHBIE (QOpMyIIBI BemecTE X H Y.

CsHyg — CsHypy + X
X+Y — CjHﬁ

O1BeT:

Dopyyaa X Copmymaa Y

BrimonHenue 3amanus 5 oneHuBaeTcs 2 6ayiaMu: 2 6aiuia 3a MOJHBIA U MPaBWIBHBINA OTBET, 1 Gayt
3a MI00YI0 MPaBUIIHHO 3alMCAHHYIO NPy COCETHUX BEUIECTB.

Cpennuii Gamn BwIMoOJHEHUs naHHoro 3amanus (90,58%) okaszancs Beime Ha 3,3 % 1o
CPaBHEHHIO C MPOULTBIM rojioM (87,23%) u noctu Ha 7% BbIle, 4eM B cpeaneM 1o PO B texymiem
roxay. 90,58% HecaTUKIIaCCHUKOB 00pa30BaTENbHBIX OpPraHW3aldid HAIler0 PErHOHa CIPABUIIHUCH C
MPEIJIOKEHHBIM ~ 33/IaHUEM, TPOJASCMOHCTPUPOBAIM 3HAHUSA O IMPUPOJHBIX  HCTOYHHKAX
yII€BOJOPOAOB, CPOPMUPOBAHHOCTH YMEHUS OIPENEIUTh MO MPEUIOKEHHBIM JaHHBIM JApYyrue
MIPOJIYKTHI PEAKIIHA.

3aga}me 6 MMpOBEPSACT 3HAHUEC XUMHUYCCKUX CBOMCTB M CIIOCOOOB MOJIYYCHUA apOMATUYCCKUX
YrJeBOAOpPOJAOB, a TAKKE INOHHUMAHUC T€HETUYECKOM CBS3HU YHJIEBOAOPOAOB, NMPHUHAICKAIIUX K
PAa3JIMIHBIM KJIaCCaM.

Hpe::lo:&cn'[e pearcHTIbl H VCI0BHA, € IIOMOIOBH) KOTOPBIX MOMHO OCYINECTBHIE CJIISOYHROIITHE
OpeepalleHHA: MeTaH — aleTHISH — BeHz01I.

OTtgeT:

Brinonnenue 3agaHus 6 OLICHUBACTCA 2 Oamnamu: 1o 1 6am1y 3a IIPABUJIBHO YKAa3aHHBIC PCAI'CHT U
YCJIOBHUC NPOTCKAHUS JIL KaX o pCaKkmuu.



C s1tuMm 3aganuemM oOyuaroniuecs, BoinoaHsaBire BIIP cnpaBuinuce 3HaUUTENBHO XyXKe, YeEM
B 2025 roxy. 59,24% necstuxnaccaukoB OO Hamiero perroHa (cpexHuil 6ayun BBIOJIHEHHUS 3TOTO
3aganus o PO Ha 6% HIDKE) CHpaBWIINCH C MPEIJIOKCHHBIM 3aJaHUEM, HPOJIEMOHCTPUPOBAIN
3HaHHA OO0 YIJIEBOJOPOJAX, OTHOCSINMXCS B KIAcCy apeHoB: OEH30Jie, TOJIyole, MX COCTaBe,
CTpOCHUH, (QU3NYECKUX M XMMHYECKHX CBOHCTBax. Tak Kak TemMa «ApeHbD» 3aKIIOYUTENIbHAS B
yueOHOM OJI0Ke «YTIIEBOJOPOABI», 33aHue 6 MPOBEPSET 3HAHUS TaK )K€ M O TEHETHYECKOW CBS3H
MEXJy YyINIEBOAOPOJAaMH, NPUHANICKAIIMMU K Pa3IUYHbIM KilaccaMm yrieBoJopoos. Iloatomy
Oojiee HU3KHWE pE3YJIbTaThl BBHIMOJHEHUS JAaHHOTO 3aJaHds TI03BOJIAIOT CHAEJaTh BBIBOJI O
HEIOCTaTOYHOU C(HOPMUPOBAHHOCTH Y JCCATHKIACCHUKOB YMEHHS HIUTFOCTPHPOBATH T€HETHYECKYIO
CBSA3b MEXJAY TUIUYHBIMU TPEACTABUTEISIMU Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEILECTB
YPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C UCTIOJIF30BAHUEM CTPYKTYPHBIX (OPMYII.

3aganue 7 npoBepsieT 3HaHNE KAYECTBEHHBIX PEaKIUi Ha YIIeBOA0PO/Ibl PA3IUYHBIX KIACCOB.

@ B 1Byx koxbax HaxoIATcAd OBe KHIKOCTH: OeH301 H TeKceH-2. YKaKHIe OJHO BeNIeCTIBO,
¢ IIOMOINBH) KOTOPOr0 MOXKHO Pa3IHIHTb 3TH *KHIKOCTH.

OTtBeT:

Brimonnenue 3amanus 7 oneHuBaeTcs 1 6ayioM: BEpHO yKa3aHO BEIIECTBO (PeareHr), ¢ MOMOIIBIO
KOTOPOTO MOKHO Pa3IHYUTh MPEUIOKEHHBIE OPTaHNYECKUE COSTNHEHHMS.

OT0 3agaHHe BBIIOJHEHO YYAacCTHHKAMM Jiy4dlle, 4eM B mpouwioM roay. 91,06%
JECATUKIACCHUKOB  CIPABMIIUCh  C  TPEUIOKEHHBIM  3a/IaHueM,  MPOJAEMOHCTPUPOBAIH
C(OPMHUPOBAHHOCTh 3HAaHWH O KAYECTBEHHBIX PEAKIMSIX Ha YIJIEBOJAOPOIbI, OTHOCSIIUXCS K
Pa3TMYHBIM KJIACCaM OPTaHHYECKUX COCAHMHEHUM.

3ananue 8 mpoBepseT yMEHUA IOHUMATh OIMACHOCTh AHTPOINOIE€HHOIO BO3ACHCTBHUS Ha
OKPYKaIOIYIO CPENy, UCIOJIb30BaTh MOHATHE «IPECIbHO JOMyCTUMAasi KOHLIEHTPALMs BELIECTBAY
Y IPOBOJMTH pacueThl MacChl U 00bEMa MPOTYKTOB PEaKIUii M0 ypaBHEHUSM XUMHUYECKUX PEaKIIUi.

MuseapHoe Tormueo (T) moaydasTced H3 KEPOCHHOBO-TA30HIeBBIX dpakiHi npamMoi meperoHKH
He(dTH H 9acTO NpHMeHAeTCH 1A paboThl CeNBCKOXO2AHCTECHHOH TeXHHKH. TPaKIop pacxoayer
3 1/94 OH3eTBHOTO TOIUTHBA (ILTOTHOCTE 850 KT/AC). ITprvenm, uto dopmyaa OT — CixHis # oHO
TIOJTHOCTEIO cropaeT ¢ 00pasoBaHHeM VITIeKHeIoro raza. OnpeaensTe, CKOIBKO THTPOR YITIEKHCTOTO rasa
(e mepecudTe Ha H.Y.) BEIOenHTCA 3a 10 KM npofera TpakTopa IpH cKopocTH 10 K/,
Jln4g aToro:
1) samHIHTe YpaBHeHHe peakIHH ropenna 7T:
2) paccunTaiite Maccy T, KoTopoe cropHT 3a 10 kM mpobera;
3) paccauTaiiTe 00LEM BEITSTHEINETOCA YITIEKHCTOTO Tasza (H.y.).

JanmunmiTe IIOZ[pOGI—IOB pemIeHHe B IT0NIE OTBETA.

Ot1BeT:

Beinonnenue 3ananust 8 onenuBaercs 3 Oayutamu: 1 6aimn — 3a MpaBUIIBHO HAaIMCAaHHOE YpaBHEHHE
peakuuu ropeHus cepbl, 1 6am1 — 3a pacdeT mMacchl cepbl B cropeslieM yrie, 1 6amn — 3a pacyer
00BbEeMa BBIJICJIMBLIETOCS CEPHUCTOTO ra3a 0 YpaBHEHUIO PEaKLIUU.

Camble HU3KHE pe3ynbTaThl NOKa3aau oOyuaromuecs, soinoiHssmue BIIP, npu BeimonHenun
3ajaHuil 8 U 16, B KOTOPBIX OBLIO HEOOXOIMMO MPOU3ZBECTH PACUETHI 110 YPABHEHUSAM XUMHUUECKUX
peaKuuu.

B 3amanum 8 NECATUKIACCHUKU JTOJKHBI ObUTM MPOU3BECTH pacueThl KOJIWYECTBA BEIIECTBA,
Macchl WM 00beMa MO KOJMYECTBY BEIIECTBA, Macce MM 0O0bEMY OJHOIO U3 PEareHTOB WM
IIPOAYKTOB PEAKLIMH, YMETh OIPEIEIUTD IPEIEIBHO JOMIYCTUMYIO KOHIEHTPALUIO BEIIECTBA.

Obyuatomuecss OO Hallero pervoHa BBINIOJHWIM 3TO 3aJaHUE C Pe3ylbTaTOM YYyTh BHIIIE
ypoBHs ycBoeHus (51,05%), B To Bpems Kak cpeqHuid pe3yabTar o PD oxaszaics HHXKe ypOBHA
ycBoeHus (Tosbko 41,14%), urto 1mo3BoJIsSeT cenaTh BBIBOJ O HEJOCTaTOYHON chOopMUPOBAHHOCTH
YMEHUI NPOBOJUTH BBIUUCIEHHUS IO XUMHUYECKUM YpaBHEHHMSIM (Macchl, 00beMma, KOJIMYEeCTBA
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKLIUHU 0 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO U3
UCXOJHBIX BELIECTB WM HPOAYKTOB PEaKIMH), IMPOrHO3MPOBATh, AHAIW3MPOBATh U OLICHUBATbH



uHOOpMAIMIO C  TO3UIMHA  JKOJOrMYecKOoW  Oe30macHOCTH  TOCIEACTBUS ~ OBITOBOW |
MIPOU3BOJICTBEHHOM JESATEIHHOCTH YEJIOBEKA.

YACTD 2.

3ag!alme 9 HpOBCpSIeT BJIAACHUC OCHOBHBIMH MECTOJaMH Hay"—IHOFO IIO3HAHHUSI BCIICCTB H

XUMHUYCCKUX ﬂBJICHPIfI, B YaCTHOCTHU YMGHI/IG aHaJII/I?;I/IpOBaTI) MOJIeKy.HSIpHI)Ie MO OciInu OpFaHI/I‘-IGCKI/IX

COECIUHEHUH.

@ OZ[I-IHM H3 METOIOB IIO3HAHHA B XHMHH ABIASTCA MOISTHPOBAHHE. :['_LSI OIIHCAHHA ECIIESCTE
MOJSEYIAPHOTO CIPOSHHA HCIIOIBIVHOT MAPOCTEPEHEERBIE MOIEIH, E KOTOPEIX ATOMBI PA3THYHBIX
3IIeMEeHTOB HBOﬁpa}I{aIOT mapaMH PAasHBIX IBETOBE H PAsMEPOB, 4 COeTHHANITHE HX XHMHYeCEHE

CBS2H — namoukaMH. Ha pre. 1 B 2 OpHBeIeHE] IIAPOCTEPIKHEREIE MOIESIH MOIEKYI IBYVX BellecTR,
OIIHO H3 KOTOPBIX — NIPeeTbHEIH YII2B0I0pPOI, a BIOPOE — apOMaTHIECKHH YITIeBOI0POI.

Pruc. 1 Puc. 2

Kaxnm Bemecteam H3 HpHBEZ[éHI-IOFO HHEE [IepevHd COOTEETCTEBYIOT 3TH MogeaH?
3aITHIIHTE B TaﬁJHHY Has3BaHHA 3THX BEIISCTB.

Hepeyens: G301, 3THA0SH30I, 2-MeTHINMPonal, 2,2-THMEeTHIIIPOIaH, TOIVO/I, CTHPOIL.

Puc. 1 Puc. 2

Brimonnenue 3aganus 9 onenuBaercs 2 6amtamu: mo 1 Gamry 3a nMpaBWILHO BHIOpAaHHOE HAa3BaHUE
Ka)KJIOTO BEIlleCTBa.

C stum 3aganuem oOyuarouiuecs, BoinoaHsasire BIIP cnpaBunuce 3Ha4UTENBHO XyXKe, YeEM
B 2025 roay (cpeanuii 6amt moutu Ha 15% Hmke npeapiaymero rojaa). 75,69% necaTuKIacCHUKOB
OO namrero peruoHa (cpeaHuii 6ayl BBHIIOJHEHUS TOTO 3a7aHusl B TekymieM roay no P® na 10%
HUXKE) MPOJAEMOHCTPUPOBATN CHOPMUPOBAHHOCTH YMEHUS BIIAJIETh CUCTEMON 3HAHHUI 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMHHU MPH U3YYEHUU BEIIECTB U XUMHUYECKHX
sBJIeHUN (HaONIOfIeHUEe, U3MEpPEHHe, HKCIEPUMEHT, MOJEIMPOBAHNE), CMOTIIA MO MPEAOKEHHBIM
MOJENSIM  yIJIEBOJIOPOJIOB OMPEACNUTh KAaKUM BEIIECTBAM U3 MPEAJOKEHHOTO CIHCKa OHU
COOTBETCTBYIOT.

3ag!a}me 10 MMPpOBCPACT YMCHHA XapaKTCPHU30BATb IHPOMBIIIIICHHBIC IIPOLECCHI C IMOMOIIBIO
ypaBHeHI/Iﬁ peaKI_[I/Iﬁ H IIPOBOJUTH PaCUYCThl MAaCChbl U o0beMa IMPpOAYKTOB peaKI_II/Iﬁ 0 YpaBHCHUAM
XUMHNYCCKHUX peaKI_lI/Iﬁ C HUCIIOJIb30BAHUEM NTOHATUS «BbIXOI ITPOAYKTA».

JTaHaATh — [MeHHBIH NPOIYKT XHMHYECKOH NPOMBIILIEHHOCTH. PaHbIlle OCHOBHEIM CBIPBEM 1A €ro
TOTyHeHHA CIY:KHIT alleTHaeH. CKOMBKO TPAMMOB 3TaHATI MOXKHO HOTYHIHTL H3 560 1 (my.)
alleTHISHA, eCTH BBIXOI NMpOdyKIa peakiH cocTasaaeT 80 %7

3amHmuHTe HOZ[pOGI—IOB PellleHHe B [1071e OTBETA.

O1geT:

BrinonHnenue 3agaHus 10 OLICHUBACTCA 2 Oammamu: 1 Oamm — 3a MMPaBHUJILHO 3allMCAHHOC
YPaBHCHHUC UJIK CXCMY PCAKIIUU, 1 Gamt — 3a pacqéT 10 YpaBHCHUIO UJIK CXEMC PCAKIIUH.



@ Cogep:aaHne EepHOTO OTEETa N YKA3aHHA N0 OUEHHEAHNI0  O—_—
_ (ZOTVCKAKTCE HEEIE CIOCOOR PACTETA IO VPABHEHHED PEakHH)

JIIeMEHTE OTESTA:

1) vpapHeHHe HIH cxeya peakunn: C.H, + H:0 = CH;CHO unu C.H, — CH;CHO

1) pacHET [0 VPABHEHHED HIH CHEMe PeaKITHH:

MCiH7) = 560 1/ 22 .4 1'Moaw = 25 MOIb

Hreop CH:CHO) = n(C:Hz) = 25 sroae

Hoparr CH:CHO) = #i7e0p( CH;CHO) - =25 - 80 % / 100 % = 20 mo18

m(CH:;CHO) =20 moaw - 44 r/moas = 880 T
| ITpapHTEHO 3aMHCAHE BCE 3IEMEHTEl OTESTA 2
| [IpapHIEHO 3aMHCaH OTHHE 31eMEHT OTEETA 1
' Bre 3meMeHTH 0TBETA 3aNHCAHE] HEBEPHO, HIH OTEET OTCYICTEVET [ 0
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Obyuaromuecs OO Hallero pervoHa BbINOJIHWIM 3TO 33/JaHHUE C pPEe3yJbTaTOM 4YyTh BBIIIE
ypoBHs ycBoeHus (55,42%), B TO BpeMsl Kak cpelHUN pe3ynbrar 1o PD okazancs HUXKE ypOBHS
ycBoeHHsI (TONBKO 45,26%), 9TO MO3BOJISET CAENaTh BBIBOJ 00 OTCYTCTBHHU IMOYTH Y TIOJOBHHBI
NECSITUKIIACCHUKOB, BhINoHABIINX BIIP, copmupoBanHOCTH yMEHUI MPOBOAUTH BBIYHUCICHUS 10
XAMHUYECKAM ypaBHEHHSM (Macchl, 00beMa, KOJMYECTBA MCXOJHOTO BEHIECTBA WJIM TIPOJYKTa
peaKIyu 1Mo U3BECTHBIM Macce, 00beMY, KOJHUYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB I MPOIYKTOB
peakuu), YMEHHs TPOWU3BOJNUTH PACYEThl MAcCCOBOM WM OOBEMHOHN IOJIM BBIXOJA MPOIYKTa
PEaKIHu OT TEOPETUIECKHA BO3MOMKHOTO.

3ananue 11 npoBepseTr  3HaHME  HOMEHKIATYPHl U XUMHUYECKHMX  CBOMCTBA
KHCJIOPOJICOAEPKAUX OPraHUYECKUX COCAMHEHUM Pa3IMYHbIX KJIaCCOB.

@ IIponaHans (IPOIHOHOBEIH aTbIeTHI) — [IEHHBIH peareHT O71d OpraHHYecKOTo cHHTe3a. CocTaBeTe
CTPYKIYPHEIe (OPMYTEl IPONAHATIA HIPOIYKIA €r0 PeakIHH ¢ BOIOPOIOM B IIPHCYICTBHH
KaTaJaH3aTopa.

1) CrpyktypHaa dopMyIa IPOIaHaIL:

OTEeT:

2) CtpykTypHasa dopMyIa IPOIyKTa PeaKIIHH C BOTOPOIOM:

OT1BeT:

3amanue 11 omenmBaercs 2 Oamiamu, mo 1 Oamny 3a KaxAbld 3leMeHT oTBera: 1 Oamn — 3a
COCTaBIIEHHYIO CTPYKTYPHYIO (hOopMyiTy MpeasoKEeHHOTO OPraHMYeCKOr0 COEIUHEHHMsI - MPOTaHas
u 1 Gamn — 3a cTpyKTypHYIO GopMyny MPOAYKTa peaKIUU MPOTMaHas ¢ BOJOPOIOM — IpornaHoa-1.
C stuMm 3amanuem obyuaromuecs, Boinonusine BIIP cnipaBuinch 3Ha4UTENBHO XyXKE, YEM B
2025 rony (cpemanuit 6ann Ha 11% Huxke npeapiiyniero roaa). 64,42% necstukinaccHukoB OO
HAIIIeT0 PeruoHa (CpelHui Oai BHIMOIHEHHS 3TOTO 33/1aHus B TeKyieM roay no P® nouytu Ha 6%
HUKE) CIPaBWIMCh C TPEUIOKEHHBIM 3aJaHHeM, MPOJEMOHCTPUPOBAIN CHOPMUPOBAHHOCTH
YMEHHMIA: XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3NYECKHE M XUMUYECKHE CBOMCTBA THUITMYHBIX
MIpe/ICTaBUTENEH Pa3INYHbIX KJIACCOB KHCIOPOACOAEPKAIIUX OPraHUIECKUX BEIIECTB (aJIbJIETU/IOB),
WJUTFOCTPUPOBATH TEHETUYECKYIO CBA3b MEXKY TUIIMYHBIMU IPEICTABUTENSIMU PA3JIMUHBIX KJIACCOB
OpPraHMYECKUX BEIECTB YPABHEHUSAMH COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUN C UCTIOJIb30BaHUEM

CTPYKTYPHBIX (pOpPMYIL.

SaQaHne 12 OpoOBEPSACT 3HAHUC XUMHUYCCKUX CBOMCTB a30TCOACPKAUX OPraHUYCCKUX
COCIUHEHMI: AMHHOB, aMHHOKHCJIOT H 6CJ'II(0B, a TaKXXC YMCHHC pacCllO3HAaBaTb OPraHUYCCKUC
BCIICCTBA PA3JIMYHBIX KJIACCOB.



JlaHBI TPH BellecTBa: NPOIHOHOBAA KHCIOTA, JHITHIAMHH, TOIyod. OnpenensTe, clIOCOOHBI JTH 3TE
BelllecTBA PearHpPOBATh ¢ pa3daBileHHOH cOIFHOH KHCIOTOH HIH ¢ pasbaBleHHBIM pPacTBOPON
THIPOKCHIA KaTHA. 3alloTHHTE TabaHIy.

Pearnpyer ¢ pacteopom HCI

Pearnpyert ¢ pacteopom KOH

He pearapyeT HH ¢ pacTBOpOM
HClI, g1 ¢ pacteopoM KOH

3ananue 12 oueHuBaercs 2 OauiaMy IPU HAJIUYMU MOJIHOTO MPaBUIILHOrO oTBeTa. OOyyaromuiics
CMOXET MOJY4YUThb | Gaiul, eciiu OH cyMeeT IPABUIbHO PACIIOI0KUTh TOIBKO OJIHO BEIIECTBO.

@ Coaep:#aHile E€PHOT0 0TEETA H YKAIAHHA 110 01eHHBAHHI0 Banael
Bepuui oTELT:
JH3THIaMHEH Pearupvet c pacteopon HCL
[TponHOHCOEAA KHCIOTA Pearupvet ¢ pacteopon KOH
Tomvoa | He pearnpyer 81 ¢ pacTeopoM HCL, HHE ¢ pacteopon KOH |

OTEST OpPaEHIRHEIN H TOIHENR 2
[IpaEHIEHC PACOOICAEHED TOJBKD OJHO BENIECTEQ 1
Bce oTEETH HEMpPABHIEHELS, HIH OTEET OTCYICTEYET ]
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87,25% necATUKIACCHUKOB CIPABHIINCH C MPEIUIOKEHHBIM 3aJlaHueM (cpeanuii 6amr mo PO
BBITIOJIHEHUS  JIaHHOTO 3amanus — 78,24%, wwke Ha 9,01%), npoaeMOHCTpHUPOBAIN
c(OPMHUPOBAHHOCTh YMCHHI: XapaKTepHU30BaTh COCTaB, CTPOCHHE, (DU3MUCCKHEC W XUMHUYCCKHE
CBOWCTBAa THUNHMYHBIX MPEACTABUTEICH  PA3IMYHBIX  KIACCOB  OPraHUYECKHX  BEIICCTB,
WUTIOCTPUPOBATH TEHETHYECCKYIO CBS3h MEXK/y TUITUYHBIMHU MPEACTABUTEIAMHU PA3INIHBIX KJIACCOB
OPraHMYECKUX BEIICCTB YPABHCHUSMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIMH C UCIIOIb30BAaHHEM

CTPYKTYPHBIX (hOPMYIL.

3apanust 13, 14 u 15 o0beqUHEHbI OJHUM KOHTEKCTOM, TpEIOKeHa TabauIa C TATHIO
CTPYKTYPHBIMH  (OpPMYJIaMU  OPraHUYECKUX COCAMHEHUH, OTHOCAUIUXCS K  Pa3IuYHBIM
TOMOJIOTUYECKHUM PSIJIaM.

Jna BeImoaHeHHA 3agaHHi 1315 Henmoas3yiiTe BelecTBA, CTPYKTYPHBIE opMY.Ibl ROTOPBIX
NpPHBeIeHELI B lepedHe:
OH CH, 0
1} 2) 3) CH3—CH,—C—CH,
4) 5) CH3;—CH=CH—CHj3

3agaﬂne 13 IpOBEPACT YMCHUSA KJ'IaCCI/I(bI/II_II/IPOBaTB OpPraHN4YeCKUC BCHICCTBA U COCTABJIATH
HUX CUCTCMATUYCCKHUC Ha3BaHMA.

@ 113 mpHBenéHHOTO MepedHd BLIGEpHTE BellecTBa, KOTOPEIE COOTBETCTBYIOT YKA3aHHEIM B TabmHie
KIaccaM/TPyIIaM OpPTaHHYeCKHX COeJHHeHHH. 3JamHmHTe B TAa0IHIY CIPYKTYPHEBIE (QOpPMYyIEI
COOTEBETICTBYIOIITHX BeIIeCTE.

ITnx1oankan Keton

Beimonnenue 3amanust 13 onenuBaercss 1 Oanom, KOTOPBIH 0Oy4yaroOmIMHCS MONYYUT IPH
IIPaBWJIBHOM U IIOJIHOM OTBETE, TO €CThb COJEPKUT BCE YKa3aHHbIE BBIINIE 3JIEMEHTHL. Ecnu



NpPaBUIBHO 3aMOJHEH TOJBKO OJMH CTOJIOCN TaONWIbl, WM BCE SJIEMEHTHl OTBETa 3aIHCaHBI
HEBEPHO, WJIM OTBET OTCYTCTBYET OOYdYaIOIIMiiCS 3a BBINOJHEHUE IAHHOTO 3aJaHus noiaydut 0
0aIos.

77,83% HeCATHKIACCHUKOB CIPABHIUCH C MPEUIOKEHHBIM 3a/laHHeM, IOKa3alu 3HaHUS
KJaccu(UKaMi ¥ HOMEHKJIATYphl OPraHMYeCKHX COCIUHEHUH, CPOPMHUPOBAHHOCTH YMEHHIA:
YCTaHABJIMBATh IPUHAUIEKHOCTh HM3YYCHHBIX OPraHMYEeCKHX BEIIECTB K OIpPEAEICHHOMY
KJIaccy/Tpynme COeIMHEHUH, AaBaTh MM Ha3BaHUS Mo cucremarmueckoir Homenkinatype (IUPAC),
ONPEEINATh BUJbl XMMHUECKOH CBSI3U B OPraHUYECKUX COEIMHEHUSX.

3aganne 14 mpoBepsieT yYMEHHUE TMOATBEPXKIATh XUMHUYECKHE CBOWCTBA OPraHMYECKHUX
BEILIECTB YPABHEHUAMH XUMHYECKUX PEAKIIUM.

B mpeano:xeHHEIe cXeMbl XHMHYECKHX PeaklHH BIOHIIHTE CTPYKTYpPHEIE GOPMyIE! POy IIEeHHBIX
BeIllecTB, BEIOPAB HX H3 NPHEEIEHHOIO BEINIE HepedHs. PaccTaBpTe K03 HIIHEHTEL B TOTyIeHHBIX

CXeMax., 4TOOBI MIOTYYTHIHCE YPaBHEHHA XHMHYISCKHX peaHﬂHﬁ.

1) ........................ + H20 - H3C_CI;H_CH2—CH3
OH
OH
O;N NO,
2) +HNO3; — + H,0
NGO,

3ananue 14 oneHuBaercs 2 GayiyamMu NMpH HAJIWMYUU NMPABUIBHO 3aMMCAHHBIX ABYX YpPaBHEHHU
peakiuii. 3a BEpHO 3allMCaHHOE OJTHO YPaBHEHHE 00yJaronuics moiay4daer 1 6anmi.

Hecstuxnaccauku OO Hallero pervoHa BBIMOJHWIN 3agaHue 14 ¢ pe3yiabTaToM 4YyTh BBILIE
ypoBHs ycBoeHus (55,66%), uto Heckonbko jdydmre, yem B 2025 roay (50,88%), uTo mo3Bosiser
c/IeNaTh BBIBOJ O HEJOCTATOYHOU cPOPMHUPOBAHHOCTH YMEHHUM XapaKTepru30BaTh COCTaB, CTPOEHUE,
¢busznueckue M XUMHYECKHE CBOMCTBA THUIHMYHBIX TPEICTaBUTENEH pa3IMYHbIX KJIaccoB
OpraHMYECKUX  BEIIECTB, WUIIOCTPUPOBATh T'EHETHMYECKYI0 CBSA3b  MEXKIY  TUIUYHBIMHU
MIPEJICTABUTEISIMU PA3IUYHBIX KJIACCOB OPraHWYECKHX BEUIECTB YPAaBHEHHUSIMHU COOTBETCTBYIOLIUX
XMMHYECKUX peakUuid C T[OMOILIBI0 3allMCH COOTBETCTBYIOIIMX YpPaBHEHHHM peakuus C
UCI0JIb30BAHUEM CTPYKTYPHBIX (OPMYJ OpPraHUYECKUX COEAUHEHUH.

3aganme 15 nmpoBepseT TMOHMMAHHWE B3aWMOCBSI3M MEXAY OCHOBHBIMH  KJlaccamu
OPraHWYECKUX BEIIECTB, YMEHHE XapaKTEPU30BaTh COCTAB OPraHUYECKUX COCAMHEHUH, 3HAHUE
CBOMCTB BaKHEHIIMX KJIACCOB OPraHUYECKUX COCAMHEHUH M HOMEHKJIATYphl OPraHuYecKhX
COEIUHEHUN.

@ BernsofiHad KHCIOTAa IMHPOKO HCIONb3yeTcAd KAk KOHCEPBAHT B IHINEBOH MPOMBINLISHHOCTH.
E& momyuarnT 13 HedTH Mo cxeMe:

1) Bopmmmre B 3a0aHHYIO CXeMy NPEEPALICHHHE CTPYKIVPHYEO (QOpPMYIy BECLIeCIEa X, BEIOPAE €ro
H3 OPEII0AEHHOTO BBINIE IIEPEUHA.

OtBeT:

2) 3anMIIHTE HASBAHHE BEIISCTEA X.

OtBet:

3) JaliTe XapaKTepHCTHKY BIOPOH pEaKkUHH (OKHCICHHA, BOCCTAHOBICHHA, KaTAIHTHYCCKAA,
HEKATATHTHYSCKAA).

fvt OtTBeT:




Brimonnenue 3aganus 15 onenuBaercs 3 6ayutamu, no 1 Gayury 3a KaxIblid TOJHBIA U BEpPHO
3aIIMCaHHBIN DJIEMEHT OTBETA.

59,87% necATUKIACCHUKOB CHPABHINCH C MPEIIOKEHHBIM 3alaHueM (cpeanuii 6amr mo PO
BBIMOJIHEHUST JnaHHOrOo 3azaHus — 50,13%, wmwke nHa 9,74%), NMpPOAEMOHCTPUPOBAIM 3HAHUS
B3aMMOCBSI3U MEX]ly OCHOBHBIMU KJIACCAMM OPraHMYECKHX BEUIECTB, CPOPMHPOBAHHOCTH YMEHUI
XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3NYECKME U XUMHUYECKHE CBOICTBA TUIHYHBIX
MPECTaBUTENCH Pa3IMUHBIX KJIACCOB OPraHNYECKUX BEUIECTB.

3aganme 16 mnpoBepseT YMEHHE HAXOAUTh MOJIEKYSIPHYIO (OPMYITY OpPraHHYECKOTO
BEIIECTBA IO €ro IUIOTHOCTU M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMUX B €r0 COCTaB, WU IO
MIPOJIyKTaM CrOpaHus, a TaK)K€ IOHUMaHUeE MPAKTUYECKOTO 3HAUE€HUSI OPraHMYECKUX BEILECTB.

BuHHIOBBIE ILTACTHHKH IOPOILIION0 H3TOTABTHBATH H3 MIHPOKO PACIPOCTPaHEHHOTO MOTHMEpa X,
KOTOPEIIT MOTy4ar0T MomHMepHiaumeii razoodpasHoro xaopatkena CH.=CHCL

1) Hazoenute mommuep X.

2) 3anuinuTe cTPYKTYPHYIO Gopaymy X. )
3) CronpKo KHIOTPAMMOE MOMHMEPa X MOMKHO NoryunTs 13 44,8 o (H.y.) xnopankena? Cunraiite,
uTO BBIXO noauMepa paseH 100 %o.

3aTTHIHTE HO,I‘[JO(SHDE PEIICHHS B II0JIS OTESTA.

OteeT:
Brmmonnenue 3amanms 16 omenuBaercs 2 Oamnmamu, mo 1 Oamry 3a KaXabld H3
MPEVIOKEHHBIX DJIEMEHTOB OTBeTa: | Oaym — 3a MPOW3BEACHHBIA pacueT U TMPEIOKEHHYIO
dhopmyny yrieBomoposa, 1 6amt — 3a nmpeayioKeHHOE Ha3BaHHE MTOJTMMEDPA.

@ Cojep:xaHile EEPHOTO 0TBETA H VEA3AHHA 110 0LEHNEAHIIO Banisl
{IOMVCEAKTICA HHEE GOpMyIHPOBKE OTEETA, HE HCKAKANIIHE £T0 CMEICTA)
JMeMEeHTE OTEETA:

1) IloIHEHHEHINIOPHT

2 {H.c—cHel

3)Ipr DOoTHMepHIAUHH [OpPOHCXOIHT peaklHi [PHCOSIHHEHHA, [O3ITOMY MAacca
MOTHEHHEINIOPETA PAEHA Macce EHEHINIOPHIA.
(C,H:CLy = 44800 1/ 22 4 n/vome = 2000 yoas
| m{momHEEEAIXIOPHETA) = m{C,H;Cl) = 2000 moms - 62,5 r/sone = 125000 r = 125 &
| OTEeT NpaEHIBHEIH H NOJHEL, COJEPAHT BCE VEAIAHHEIE BEIME 3IEMEHTEL
OTEST BETHOYAST 0IHHE H2 HA3BAHHEIN BRI 3IEMEHTOR
Bre 37eMeHTE 0TECTA 3AMHCAHEL HEBSPHO, HIH OTEET OTCVICIEVET

bog | o [ b=t | b

Maxcumatenelil Satt

BeimonHenue 3aganus 16 mokasao camble HU3KHE PE3yJbTaThl, OKa3aJloCh HAMHOTO HIKE
ypoBHs ycBoeHus (34,21%), HO HeckoybKO Bbimie, 4eM B 2025 roay (27,64%). Tonbko Kaxblii
YEeTBEPTHIH JACCATUKIACCHUK HAIIIErO PETHOHA CYMEI CIIPAaBUTHCS C 3TUM 3anaHueM (B PO — Tosbko
KaX/IbIi TATHIN), IPH 3TOM OOJIbIIIee YHUCIIO OOYYaIOUIMXCS CMOIJIM 3amucarh (GOpMYITy MOJIMMEpa,
HO HE CMOTJIM Ha3BaTh €ro Ha3BaTh, HE CMOIJIA MPOU3BECTH HEOOXOIMMBIH pacyeT MpH PEIICHUH
3amaun. [lo 5TUM JaHHBIM MOKHO CAENaTh BBIBOJ, YTOJECSITHKIACCHUKA WUMEIOT OYE€Hb HH3KYIO
cOpPMUPOBAHHOCTh YMEHUS MPOBOJIUTH BBIUMCICHUS [0 XUMHYECKUM YpaBHEHUSM (Macchl,
o0beMa, KOTMYEeCTBA MCXOJHOTO BEUIECTBA WM MPOAYKTA PEaKlMy MO U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB MJIH MPOIYKTOB PEAKIIUN).

CTaTHCTHKA 110 OTMETKAM
OrMeTKa «2» «3» «4» «5»
banner 0-8 9-16 17-24 25-32

IIpoueHT 00y4aromuxcsi, NOJY4YMBIINX OTMETKH 32 BbINOJHeHHe padoTsl B 2026 roay
[uarpamma 3.
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bonee tpetn obyuaromuxcs OO Hamiero peroHa M3 YMCia BHINOJHSABIIMX PAaOOTy MOTYYHIN
oT™MeTKy «5» (Ha 14% Ooubiie, ueM B cpeaHem no P®, B 2025 roay sTa pa3HMIIa COCTaBIIsa
11,61%). Oko0JI0 MOJIOBHHBI JCCATUKIACCHUKOB TOJYIHIM OTMETKH «4», uTo Gosblire, yem B 2025
rojay. YMeHbIIWIOCH yncio odydatonuxces OO Hallero peruoHa, mojay4uBIIUX OTMETKY «3» B 2026
roJly M0 CPaBHEHUIO C MPEABIAYIINM roJIoM U Ha 11% MeHblle, 4eM JIeCATUKIACCHUKOB B CPETHEM
o P®.

CraTtucTHKA 10 OTMETKAM H 110 MYHUIIHIIAJIbHBIM Oﬁ'beI[I/IHEHI/IHM

['pynnbl y4acTHUKOB Komunue [KomnuectBo [Koau4yecTBO y4aCTHUKOB,
CTBO  [YYaCTHUKOB [OJyYHBIINX OLEHKY
00
«2» «3» «4» «5»

Bcst Be1OOpKa (PD) 9440 138562 3,15 29,59 44,33 22,93
OpnoBckas 001acTh 69 839 0,60 18,47 43,98 36,95
boJIXOBCKMI MyHUIIMTIAJIBHBINA paiioH 2 24 0 0 45,83 54,17
BepxoBckuil MyHUIIMTIATIbHBIN palioH 1 11 0 45,45 27,27 27,27
JIMUTPOBCKMIT MyHUIIMTIAIBHBIN pailoH 3 14 7,14 57,14 28,57 7,14
JlomkaHCKUI MyHUIIUTIATILHBIN palioH 2 26 0 23,08 57,69 19,23
3aeroneHCKUii MyHUIIMNAIbHBIA pailoH 1 9 0 33,33 44,44 22,22
3HAMEHCKUI MyHUITUTIIAJIbHBIN paiioH 1 2 0 50 0 50
KonmHsHCKUI MyHUITUTIIATIBHBIN palioH 2 19 0 26,32 36,84 36,84
KpoMckoit MyHUITMTIANIBHBIN paiioH 4 20 0 10 50 40




UInBeHCKMI MyHUITMTIAJIBHBIN pailoH 3 14 0 7,14 57,14 3571
ManoapxaHreabCKUN MyHULIUIIAIbHBIN

paiion 2 16 0 12,5 50 37,5
MIIeHCKUH MYHHIIMTIAIBHBIA pailoH 2 6 0 0 50 50
I"opon MieHck 3 55 0 12,73 27,27 60
["opo JIuBHEI 6 106 0 29,25 37,74 33,02
I"opon Open 17 367 0,82 17,17 43,05 38,96

AHanmM3 CTAaTUCTUYECKHX JAHHBIX 0 OTMETKAaM W 10 MYHHUIIMIAJIBHBIM OOBEINHEHHUSIM
MIOKa3bIBa€T, YTO HE CMOIJIM CIPAaBUThCA C paboTOM (MOIYYMSIM OTMETKY «2») TOJbKO
necatukinaccHUK OO IByX MyHHIMTIAIBHBIX 00pa3zoBanuii: IMuTpoBcKoro paiiona u r.Opma.

bes «3» Bemosnunu BIIP o6ydarommecs OO: T'mmuazus r1.bonxoa, COILl  Nel
r.JImutpoBcka, Kpomckas COI, Tenpuenckas u Cnaccko-JIutoBunoBckas COIl Muenckoro
paitona, 3noposenkas u Jlunosenkas COLLl JIuBeHckoro paiioHa.

Bonee nonoBUHBI 1ECATUKIACCHUKOB MOJIYYUIIM OTMETKH «5» MPU BBIIIOJHEHUU pabOTHI U3
cnenytoux OO: COHI Ne4 r.Jluubl, ['mmuazust r.bonxnea, Manoapxanrensckas COIIl Nel,
Cmaccko-JlyrosunoBckast COILLl Muenckoro paiiona, Jlumeir Ne5S u COILl Ne9 r.Muencka, COLI
No7, Ne23, nunieit Ne4 r.Opina.

HaubGonee Hu3kue pe3ynbTaThl MOKa3ald MPHU BBHIMOJHEHUH paboThl oOydaromuecs COII
No2 r.JIMUTpOBCKa, KOTOpBIE TOMYyduian OTMETKH «2» (12,5%) um «3» (87,5%). Otmerkn «2»
nonyunsii U gecatukiaaccHukd COIIl Ne3 w35, nuumes Ne32 r.Oprna, 4TO TOBOPUT O
HECOPMHUPOBAHHOCTH Y psga OOydYaromMXCs HEOOXOAWMBIX 3HAHMW W YMEHHHA.  yMEHHS
XapaKTepU30BaTh COCTaB, CTpPOeHHWE, (U3NYECKHEe W XHUMHYECKHE CBOWCTBa THUIHMYHBIX
NPEICTaBUTENIEH pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB; YMEHUS WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBS3b MEXIY TUINHWYHBIMHM MPEACTAaBUTENSMHU Pa3IMYHbIX KJIACCOB OPraHMYECKHX
BEIIECTB YPAaBHEHUSAMH COOTBETCTBYIOUIMX XMMHUECKUX PEAKLUH C MCIOJIb30BaHUEM CTPYKTYPHBIX

dhopmy.

BIIP 1o3BONSIOT TONYyYUTh OOBEKTHUBHYIO OIICHKY YPOBHS YUEOHBIX JIOCTHXKCHHM
00yJaronmxcsi, IPOBEPUTh 00BEM U KAYECTBO 3HAHUN MO Y4eOHOMY MPEIMETY, BBISIBUTH MPOOIEMBI
B YCBOGHHUM OCHOBHOM oOpa3zoBarenbHON mporpammbl B 10-M Kkjacce 1o opraHudeckoin
XUMUUXUMUH, (OPMUPOBATh HHIUBUAYyalbHbIE O0Opa3oBaTelIbHbIE TPACKTOPUU OOYUYaIOLIUXCA,
MOBBICUTH OTBETCTBEHHOCTh IIKOJHbHUKOB K OOYYEHHIO B IIKOJE, J1aTh OOy4YaIOUIMMCS XOPOUIYIO
MICUXOJIOTMYECKYIO TOATOTOBKY K 2k3ameHaMm B 11 kmacce.

BIIP Takxe HYXHBI JJI1 CAMOOLIEHKH 00pa30BaTelbHBIX OPraHU3aIHii, TIOMOIIU YUYUTENIAM U
POAUTENSIM B OpraHu3alii paboThl C KaXKIbIM IIKOJIbHUKOM, KOPPEKTUPOBKHU MPOTpaMM Pa3BUTHA,
COBEPIICHCTBOBAHUS METOIUKH MIPETNOJaBaHusl yueOHOM TUCIUIINHBL.

BroIiBOabI:
1) C BIIP no xumuu B 10 kinaccax Ha 6a30BOM ypoBHE cripaBWiIUCh 99,4% oOydarommxcsi.
2) Y 00ydJaromuxcst He JOCTaTOYHO c(HOPMUPOBAHBI YMEHUSI:
- IPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHHUSAM (Macchl, 00beMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WM MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJJTHOTO U3 UCXOIHBIX
BEIIECTB WJIN MPOJIYKTOB PEAKLIUN).
- WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXK/Y TUIIHYHBIMH MIPEJCTABUTENAMU PA3JINYHBIX KIACCOB
OpPraHUYeCKUX BEILECTB YPAaBHEHUSIMU COOTBETCTBYIOIMX XUMHUECKUX PEAKIIUNA C UCTIOIb30BaHUEM
CTPYKTYPHBIX (POpPMYIL.
- HaXOJUTh MOJIEKYJSIPHYIO (DOpMYTy OpPraHHMYECKOro BELIECTBA 10 MAacCOBBIM JOJSIM 3JEMEHTOB,
BXO/IIIMX B €ro COCTaB, WJIM MO MPOJYKTaM CrOpaHMs, a TakkKe MOHMMAaHUE MPaKTUYECKOTO
3HA4YEeHHUsI OPraHUYECKUX BEIECTB.

C I CJIBIO ITOBBIIICHUS Ka4€CTBA 06yT{CHHOCTI/I ITKOJIbHUKOB YUUTCIIAM XUMUHU HCO6XOI(I/IMOI



- PYKOBOJICTBOBATHCSl B OpraHM3allMU 00pa30BaTEIbHOTO Mpoliecca M0 XUMHUH TPeOOBaHUSMH
®I'OC MeranpeIMETHbIM U NPEAMETHBIM pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTesbHOU
nporpamMmsl OOO;

- HCTIOJIb30BaTh B CBOEH pabOTe COBPEMEHHBIE MEIarOrMYeCKHe TEXHOJIOTUH, METOIbI, (HOPMBI
U cpeactBa oOy4deHHs, KOTOPbIE HANpaBICHbl Ha JOCTIKEHHE METANpPEeIMETHBIX pe3yJIbTaTOB
o0Opa3oBaHus, B YaCTHOCTH, Ha ()OPMHUPOBAHHE MEKIIPEIMETHBIX TOHSATHH W YHHBEPCAIBHBIX
YUeOHBIX ICHCTBHUH (PETYIATUBHBIX, I03HABATEIBHBIX, KOMMYHUKATUBHBIX);

- 0TpabaTeIBaTh (POPMBI paOOTHI C TEKCTOBOH M TpaduuecKoil nHpopMaImei;

- (opMHUpOBAThH MPEJCTABICHUE O 3HAYCHUH XUMHUH B CUCTEME HayK, pPOJIM XHUMHHU B JKU3HU
4eJI0BEKa;

- YYUTh TPaMOTHO OOpallaThCsi C OPraHMYECKHMMM BEIIECTBAMU B TOBCEJHEBHOW >KH3HU;
OOBEKTUBHO OLIEHWBAaTh MH(GOpPMAIMI0O O BEIIECTBAX M XUMHUYECKHMX IIpolleccax; OCO3HaBaTh
3HaYEHHUE TEOPETUUYECKUX 3HAHUN MO0 XUMUH JUIS PAKTUYECKON ESTEIbHOCTH YEI0BEKa;

- 00y4aTh MIKOJIBHUKOB MpHUeMaM padOThI C pa3IMUHbIMHU TUIIAMU KOHTPOJIUPYIOLIUX 3a/laHuH,
AQHAJIOTMYHBIX 33JaHUSIM KOHTPOJIbHBIX M3MEPUTENbHBIX MaTepuanoB BIIP, yuuts ux BHUMaTENbHO
YUTATh UHCTPYKLUH, COONIIOIaTh OCIEA0BATEIBHOCT JEHCTBHI P BBIOJHEHNH 3aJJaHUM;

- OpraHu30BBbIBaTh COIYTCTBYIOIEE MOBTOPEHHE HA YPOKaX MO TeMaM, MpPOOJIEMHBIM s
KJacca B 1IEJIOM;

- OpraHu30BBIBATH HWHAMBHUYaJbHBIE TPEHUPOBOYHBIE YIPAXKHEHHUS JUIS Ydaluxcd IO
pazzenaM yueOHOTro Kypca, BbI3BAaBILIKUM 3aTPYAHEHHUE;

- Ha ypoKax OpraHu30BBIBaTh Ha JOCTaTOUYHOM ypOBHE pabOTy ¢ TEKCTOBOW HH(OpMAaIMEH,
YTO JIOJDKHO oOOecrneuuTs (QopMHUpOBaHME KOMMYHUKATHBHONW KOMIIETEHTHOCTH UIKOJIbHUKA:
«TIOTPYXkKasACh B TEKCT», TPAMOTHO €r0 MHTEPIPETUPOBATH, BHIACIATH Pa3HbIE BUIbI HH(OPMaLUU U
HCIIOJIb30BaTh €€ B CBOEH padoTe.

Hcnonws3oBarh opunmanbabie Mmatepuans caiittop DUIN — www. fipi.ru, OPILJOKO —
http://www.orcoko.ru/ , ®UUOKO - https://fioco.ru/.

MeTtoucT oTena eCTeCTBeHHOHAYYHbBIX TUCITUTUIMH
BY OO AITIO «MHCcTUTYT pa3BUTHS 00Opa30BaHUSI [leBsxoBa I'. B.
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