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MeTtoanuyeckue peKoMeHAaluu

Enunbiii  rocynapctBeHnbii  sk3ameH (EI'D) mnpencraBnsier coboit  popmy
OOBEKTHUBHOM OIEHKH KadecTBa MOJATOTOBKH JIMIl, OCBOMBIIHMX OOpa30BaTENbHBIC
OporpaMMmbl  CpeJHEro ooOmero o0pa3oBaHus, C HUCIOJb30BaHUEM  3aJaHUM
CTaHAAPTU3UPOBAHHOM (OPMBI (KOHTPOJIBHBIX HM3MEPHUTENBbHBIX Marepuaio). EI'D
MIPOBOJUTCA B COOTBETCTBUU ¢ DenepaibHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit denepanum.

EI'D npoBoguTcs ¢ NOMOIIBIO KOHTPOJBHBIX HW3MEPHUTENIBHBIX MaTepHUaJIOB,
KOTOpbIE€ TO3BOJISIIOT YCTAHOBUTH YPOBEHb OCBOEHUS BbITyCKHHKamu denepanbHOro
KOMITOHEHTa TOCYJJapCTBEHHOTO CTaHIapTa CPeaHero (IOJHOTO) 001ero oopa3oBaHus
M0 XUMUH, 0a30BBINA U MPOPMIBbHBIN YPOBHH. Pe3ynbTaThl €IMHOTO TOCYIaPCTBEHHOTO
9K3aMEHAa [0 XUMHUHU MPU3HAIOTCS 00pa30BaTEIbHBIMU OPraHU3ALMSIMHU  BBICIIETO
po(heCCUOHATBLHOTO 00pa30BaHUs KaK pPe3yJIbTaTbl BCTYHNHUTENbHBIX HCIBITAHUNA I10
xumud. ColepkaHue SK3aMEHAIlMOHHOM paboThl ONpeAensercss Ha OCHOBE
®denepalibHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa CpeaHero (IOJIHOTO)
oOmero obpa3oBaHusi, 0a30BbIA U NPODUIBHBIN ypoBHU (Tpuka3 MuHOOpa3zoBaHUs
Poccun ot 05.03.2004 Ne 1089).

ConepxaHue U CTPYKTypa KOHTPOJIbHBIX M3MEPUTENBHBIX MAaTepUajoB MO XUMHUH
ONPENENSIIOTCA HEOOXOJUMOCTBIO JOCTHKEHHUS LEIUM €IUHOT0 TOCYyJapCTBEHHOIO
9K3aMeHa: OOBEKTHMBHOM OLEHKH KadecTBa MOJATOTOBKH  JIMI, OCBOMBILIUX
o0Opa3oBaTeIbHbIE MPOrPAMMBI CpeAHEro (MOJHOTO) OO0IIero oOpa3oBaHMs, IJIs UX
muddepeHnrand Mo YpPOBHIO MOJATOTOBKM M KOHKYPCHOTO OTOOpa B YUPEXKACHHS
CpeAHero u BeIcHIero mpodeccuonanbHoro oopazoBanus. Coaepxxkanne KUM EI'D no
XUMHH ~ OTpenensieTcss TpeOOBaHMSIMH K YPOBHIO TIOJTOTOBKH  BBIITYCKHHKOB,
3aukcupoBaHHBIMU B DefepaqbHOM KOMIIOHEHTE T'OCYAAapCTBEHHBIX CTaHAAPTOB
OCHOBHOTO 0O0IIero u cpennero (mojHOTO) oOmiero oOpa3oBaHusl MO XUMUU. B
HK3aMEHALIMOHHON paboTe 3aJaHus C Pa3BEPHYThIM OTBETOM CaMble MaJOYHCIICHHBIE
(ux ToNBKO 5 B KaxIoM BapuaHte paboTel). Hapsimy ¢ TeM, 4To OHM KOMILIEKCHO
OPOBEPSIIOT ~ YCBOGHHE  HAuOOJee  CIOXKHBIX  JJIEMEHTOB  COACpX aHUs U3
coJiep)KaTeNNbHbIX OJOKOB: «XuMmHueckas peakuus», «l[lo3nHanue u mnpumeHeHHe
BELIECTB M XUMHUYECKHUX pEaAKIUi», ATH 3aJaHUs OPUEHTHUPOBAHBI Ha MPOBEPKY
YMEHHUH, OTBEYAIIIUX TpeOOBaHUSAM OOpA30BATENBHOIO CTaHAApTa MNPO(UIBLHOTO
YPOBHSI:

- OOBSACHATH OOYCJIOBJIEHHOCTh CBOWCTB M NPHUMEHEHHUS BEIIECTB MX COCTAaBOM U
CTPOCHHEM; XapaKTep B3aUMHOIO BIHUSHHUS aTOMOB B MOJIEKyJaX OPTraHUYECKUX
COEIMHEHHI; B3aMMOCBSA3b HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB; CYLIHOCTb U
3aKOHOMEPHOCTH MPOTEKAHUSI U3YUCHHBIX TUTIOB PEAKIIN;

- IPOBOANTH KOMOMHUPOBAHHBIC PACUETHI IO XUMUYECKUM YPABHEHUSIM.

KoMmOuHupoBaHuEe MpPOBEPSEMBIX JSJEMEHTOB COJEpPKAHUS B  3aJaHUSAX C
Pa3BEpHYTHIM OTBETOM OCYILECTBIISIIOT TaKMM OOpa3oM, 4TOObI YK€ B HX YCJIOBHH
IpOCIeKUBATACh HEOOXOJUMOCTh: TOCIEIOBATENIBHOIO BBITOJIHEHHUSI HECKOJIBKUX
B3aMMOCBSI3aHHBIX JICWCTBUM, BBISBICHUS MPUUYUHHO-CIEACTBEHHBIX CBSI3EH MEXIY
AJIEeMEHTaMU CoJiepX aHus, (POpMyJIMpOBaHUSI OTBETA B ONPEACIICHHON JIOTUKE U C



apryMeHTaIluel OTICNbHBIX TMOoJoKeHnd. OTcroga CTAaHOBUTCS OYEBHIHBIM, YTO
BBITIOJIHCHWE 3aJaHWil C Pa3BEPHYTHIM OTBETOM TpeOyeT OT  BBIMYyCKHUKA
00TlyMbIBaHUSI MHOTHX BOIIPOCOB, a TAKXXK€ YMEHUN MPUMEHSTh 3HAHUSI B HE3HAKOMOM
CUTYaIlMH, TIOCIEIOBATEIbHO CTPOUTh OTBET, JeiaThb BBIBOABI M 3aKIIOYCHHS,
IPUBOJIUTH APTYMEHTHI B MOJIb3Y BBICKa3aHHOM TOYKHU 3PEHUS U T.I.

3amaHusi ¢ pa3BEepHYTHIM OTBETOM, TpejaracMbie B SK3aMEHAIIMOHHON paboTe,
MMEIOT Pa3IMYHYI0 CTENEHb CI0XXHOCTH W MPEIyCMATPUBAIOT MPOBEPKY OT 2 10 5
AJIEMEHTOB OTBeTa. Takas HpoBEpKa MOXKET OBITh OCYIIECTBICHA TOJBKO MyTEM
HE3aBHUCUMON  AKCHEPTU3bl WU  HA  OCHOBE  CHEIUAIbHO  pa3pabOTaHHOU
CTaHJIAPTU3UPOBAHHON CHUCTEMBbI OLICHUBAHMS, MO3BOJISIIONICH CBECTH JO MUHUMYyMa
PACX0XKICHUSI BO MHEHUSIX IKCIIEPTOB.

Kaxxnprii  oTmenpHBIM 2JIEMEHT OTBeTa OIeHWBaeTcs B 1 Oamn, mnosTomy
MaKCHMaJIbHasl OLIEHKa BEPHO BBIIIOJHEHHOTO 3aJaHusl COCTABIISIET OT 2 10 5 0ayioB (B
3aBUCUMOCTH OT CTETICHH CJIONKHOCTH 3ajaHusi). [IpoBepka 3amaHuil OCYyIIECTBISAECTCS
Ha OCHOBE CPaBHEHUSI OTBETA BBHITYCKHHUKA C MMOAJIEMEHTHBIM aHAJIU30M MPUBEICHHOTO
oOpa31ia oTBera.

BaxxHo mpwHMMaTh BO BHHUMAaHHUE, YTO COJCPKAHHWE 3aJaHWA C Pa3BEPHYTHIM
OTBETOM BO MHOTHUX ClIy4asix MOXET OpPHEHTUPOBATh HSK3aMEHYEMBbIX Ha
WCIIOJIb30BAaHUE PA3JIMYHBIX CIOCOOOB MX BBIMOJHEHUSI. DTO OTHOCHUTCS, MPEKIE
BCETO, K CIOco0aM pelleHus] pacueTHhIX 3aaad. [[o3ToMy yka3zaHus 1O OLIECHUBAHUIO
BBITIOJTHEHUS 3aJJaHUl CIIEyeT pacCMaTpuBaTh MPUMEHHUTEBHO K BapUAHTY OTBETA,
MPEI0KEHHOTO dK3aMeHyeMbIM. Bee nmepedncieHHbIe Bbillie 0COOCHHOCTH 3alaHuM C
Pa3BEpHYTHIM OTBETOM IO3BOJISIIOT CHAENATh BBIBOJ O TOM, YTO OHU MpEIHA3HAUYCHBI
JUISL TIPOBEPKH BJIAJICHUSI YMEHUSIMU, KOTOpbhIE OTBEYAIOT HauboJIee BBICOKUM
TpeOOBAHUSIM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB U MOTYT CIYXHUTh 3P (HEKTHBHBIM
cpenctBoM auddepeHIIMPOBAHHOTO OLICHUBAHUS JOCTIKCHUM KaXK0oro u3 Hux. [lpu
oTOOpe cofiep KaHus Uil 3aJlaHui C pa3BEPHYTHIM OTBETOM YYHUTHIBAJIOCH, B MEPBYIO
ouepe/ib, Kakue MOHSATUS U YMEHHS SBIISIFOTCS HanOoJiee BaXKHBIMU U OTBEUAIOIIUMHU
TpeOOBaHMUSIM 00pPa30BATEILHOTO CTaHAApTa MNPOPUIBLHOTO YPOBHS K TOJTOTOBKE
BBIITYCKHUKOB cpeaHed (MOJIHOM) MKOJIbl. TakuMH MOHATHSIMH, B YaCTHOCTH, OBLIH
TEHETUYECKasl CBSA3b MEX]y KJacCaMU HEOPTaHUYECKUX U OPraHUYECKUX COCIUHEHUH.
[Tocnenusiss TemMa mnpoBepseT MNOHUMAHHE CYIIHOCTH €IUHCTBA MHpaA BEIIECTB,
MEXaHM3MOB TPOTEKaHUsl peakiui, BIAJEHUE YMEHHEM COCTaBISATh YpPaBHEHUS
peakiuii, MNPUMEHSATh 3HAHMS O CBOWCTBAX BEIIECTB pPa3JIMUHBIX KJIACCOB,
OCOOCHHOCTSIX U CTPOEHUSI BEIIECTB U JIp.

HarmoMHuM, 4TO OCHOBY METOJIMKH OIIEHUBAHUS 33JlaHUN C Pa3BEPHYTHIM OTBETOM
COCTABJISUIN CIEAYIOUINE MOJI0KECHUS:

- IIpoBepka u OIlEeHWBAaHWE 3aJlaHU C PA3BEPHYTHIM OTBETOM OCYIIECTBIISETCS
AKCIEPTaMU Ha OCHOBE METOJA IMO3JIEMEHTHOTO aHAIN3a OTBETOB 9K3aMEHYEMBIX.

[IpumeHeHue MeToJla TMODJEMEHTHOTO aHaju3a JelaeT HeoOXOIUMbIM
obecrieyeHne 4YeTKOro COOTBETCTBUS (hOPMYJIUPOBKHU YCIOBUSI 3aJaHUs TTPOBEPSIEMbIM
aJIEMEHTaM cojiepkaHus. [lepedeHp 3J€MEHTOB COJIepKaHuUsl, TPOBEPSIEMBIX JIFOOBIM
3aJlaHUEM, COIJIaCOBaH ¢ TpeOOBaHMSAMU CTaHAapTa K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB Cpe/IHEN (ITOJTHOM) IIKOJIBI.



Kpurepuem orieHuBaHUS BBIMIOJHEHUS 3aJaHUST METOJOM ITO3JIEMEHTHOTO
aHanM3a SBISIETCS YCTAHOBJICHWE HAIWYUS B OTBETaX JK3aMEHYEMBIX JJIEMEHTOB
OTBETa, MPUBEACHHBIX B 00pasiie BEpHOTO OTBeTa — Mojenu oTBera. OJIHAKO MOXKET
OBITh MIPUHSTA U MHAs MOJEJb OTBETA, MPEAJIOKEHHAs! SK3aMEHYEMbIM, €CJIM OHAa HE
UCKa)KaeT XUMUYECKON CYITHOCTH 3aaHMUsl.

- [Ilkana olieHWBaHUs BBITIOJHEHUS 3aJaHUsl YCTAaHABIMBACTCS B 3aBUCUMOCTH OT
YHClia AJIEMEHTOB COJEpKaHUs, BKIIOYCHHBIX B MOJIEIb OTBETA, U C YYETOM TaKUX
(dakTopOB, Kak:

— YPOBEHb TPYAHOCTH MPOBEPSIEMOTO COJEPIKAHUS;

— OIpe/eNieHHas MOCIeI0BATEIbHOCTD JIEHCTBUM, KOTOPHIE CIIEAYET OCYIIECTBUTH
IIPY BBITMOJIHEHUU 33]JaHUS;

— BO3MOXHAasl BAPUATUBHOCTH (POPMYJIMPOBOK OTBETA;

— COOTBETCTBUE YCJIOBHS 3aJaHusl MpejlaraeéMbIM KPUTEPUSIM OLECHUBAHUS
OTJICIBHBIX AJIEMEHTOB COJICPKAHUS;

— TpUOTU3UTENFHO OJUHAKOBBIA YPOBEHb TPYJHOCTH KaXXJIOrO U3 AJIEMEHTOB
coJiepKaHusl, MPOBEPSEMBIX 3aJaHUEM.

[Ipu pa3paboTke KpUTEPUEB OIEHWBAHUS YUYUTHIBAIOTCA TE€ OCOOCHHOCTH
MPOBEPKU YCBOCHHSI DJIEMEHTOB COJIEP)KAaHUSI BCEX IATH 3aJaHUNl C Pa3BEPHYTHIM
OTBETOM, BKJIFOYa€MbIX B SK3aMEHAIIHOHHYIO padoTy.

Kpatkas xapakrepuctuka KMM mo xumun B 2023 romy cocTraBieHa Ha OCHOBE
Crnemndukammu KM EI'D 2023 rona.

IIpu npoenenun EI'D ucnonb3oBansl KMMbI cTaHaapTU3UpOBAHHON (OPMBL,
KOTOpBIE TO3BOJSAIOT YCTAHOBUTH YpPOBEHb OCBO€HUsA BblllyckHUKamu OKI'OC
cpenHero (MmojHoOro) obmiero oOpa3oBaHus mnporpamMmbl 1o  xumuu. KHMber
OpPUEHTHUPOBaHbl HA TMPOBEPKY YCBOEHHUS CHUCTEMbl 3HAaHUM TI0 XUMHH,
c(hOpPMHUPOBAHHOCTU TMPEIMETHBIX M METalpeAMETHBIX YMEHUMU, COJEp)KaT 3aJaHus,
pasnuyHbIe 10 (opMe PEIBIBICHUS YCIOBHUS U BULy TpeOyeMOro OTBeTa, M0 yPOBHIO
CIOXKHOCTH M crmoco0aMm oneHkH ux BbimojHeHus. B 2023 romy wu3sMeHeHUi 1o
cpaBHenuto ¢ 2022 r. B ctpykrype u coaepxkannu KIMIMogs HeT.

Dk3aMeHalMoOHHasg paboTa COCTOMT M3 JABYX 4YacTel W COAEPKHUT 35 3aJaHMuil,
MPEJICTABICHHBIX B PEXKUME TMOCIEAOBATEIHbHON HyMepaluu. 3aJaHusl pa3iIudaroTcs
no Qopme, BUIaM U crnoco0aM 3amucu TPeOyeMOro OTBETa, YPOBHIO CJIOKHOCTH.
3amaHus MOAPA3ACNAIOTCS Ha JABa TUMA: YacTh | SK3aMEHAIIMOHHOW pabOThI COEPKUT
29 3amaHWil C KpaTKUM OTBETOM, B uX uucie 21 3amanme Ga3oBoro u 8 3amaHuid
MOBBIIIEHHOTO YPOBHS CJIOKHOCTU. YacTh 2 paboThl COAECPKUT 6 3alaHUll BBICOKOTO
YPOBHSI CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM. DT0 3amanus Ne30-35.

OtBerom Kk 3amanusMm dactu 1 Nel-29 sBisieTcss mociaenoBaTenbHOCTh Upp win
YHUCJIO B COOTBETCTBUH C YCJIOBHEM 3aJaHUS U MHCTPYKIIMEH JJIsi €r0 BBITIOJHEHUS;
OTBET 3aIMChIBAETCS B OJ1aHK 0TBETOB Nel.

OtBetnl K 3amanusM dactu 2 Ne3(0-35 BkiarouaroT B ceOsl TMOJIHOE pelIeHHE H
MOJAPOOHOE OMUCAHUE BCETO XOJa BHITIOJIHEHUS Kaxaoro 3ananus. [Ipu BhITOTHEHUH
4acTH 2 JK3aMEHAIMOHHOW paboThl 3amoiHsieTcs OmaHk No2: Ha 3amanust Ne 30-35
JaeTCsl MIUCbMEHHBIN Pa3BEPHYTHINA OTBET.



Crpyxrypa KIM:

- yacth 1 BK/IIOYaeT B ce0S HECKOJbKO TEMAaTUYECKHUX OJIOKOB, B KaXXIOM M3
KOTOPBIX MPEACTaBIICHBI 3amaHus Kak Oa3zoBoro (Nel-7,10-15,18-21, 26-29), tak u
noBeImeHHOTO  (Ne8,9,16,17,22-25) ypoBHEH CJIOXHOCTH, PACIOJIOXKCHHBIE —IT0
HapacTaHUIO KOJMYECTBA JIEUCTBHUM, HEOOXOIUMBIX /IS UX BBITTOJTHCHHS; 3aTaHHSI
Nel,2,3 nmpencraBiieHbl B BUJI€ KOHTEKCTHOW 3a]1a4U;

- 0011IE€ KOJITMYECTBO 3aJaHUI TECTOBOU YacTH - 29;

- 4acTh 2. o0Iee KOJMYECTBO 3aJaHWi MHUCBMEHHOW 4YacTH — 6, BCe 3amaHus
BBICOKOTO YpPOBHS CIIOKHOCTM, M3 HuMX 3amaHuss Ne30,31 mpencraBneHsl B BHUIE
KOHTEKCTHOM 3aJja4HU.

Bcero B sx3amenannonHon padore 35 3aqaHuit

[Mxama omeHuBanms 3amanuii dactu 1. mo 106ammy — 3amammst Nel-6,11-15,19-
21,26-29; B 2 Gamra onenuBanuch 3amaaaust Ne7-10, 16-18, 22-25, koTopbie MPOBEPSIOT
YCBOCHHE 3HAHUI 0 XUMUYECKUX CBOMCTBAX U F€HETUYECKOU CBS3U HEOPTaHUYECKUX U
OpraHUYECKUX BEILECTB.

[IIxana oneHuBaHus 3aJaHui YacTH 2: 1o 2 Oaiia - Ne30,31; 3 6amra - Ne35; mo 4
Oama - Ne32,34; Ne33 — makcuMaibHO 5 0ajjioB.

[lepBuuHBI CyMMapHBIM Oalll 3a BBINOJIHEHHE paboOThI B I1iejaoM coctaBui 60
OaJoB.

Pacnpenenenue 3agannii KM 110 ypoBHIO CIOKHOCTH:

- 6a3oBblif - 21 3ananue (40% MakcCHMaIBHOTO IEPBUYHOTO Oajlia)

- IOBBIIICHHBIN - 8 3amanuii (26,7% MakCHMaIBHOTO MMEPBUYHOTO Oasia);

- BBICOKHMIA - 6 3aganuii (33,3% MakcuMaabHOTO MEPBUYHOTO Oaa);

OueHuBaHue 3aJaHUMN.

Yacte 1 mnpexacraBieHa 3aJaHusiMu 0a30BOrO U TOBBIIIEHHOTO  YpPOBHEM
cinoxkHoctu: 18 3amanuii 0a30BOTO YPOBHS OLICHUBATIUCH Kaxaoe o 1 6amny, Bcero 18
OayoB; 3 3amaHus 0a30BOTO YPOBHSI OIICHMBAIHMCH Kaxkaoe Mo 2 Oaiia, Bcero 6
O0amioB; 8 3aJaHU MOBBIIMICHHOTO YPOBHS CJOKHOCTH OLICHUBAJIMCH MO 2 Oasia,
Bcero 16 OamnoB. MakcuMalnbHas cyMMa OallJIOB 3a BBIMIOJIHEHUE 3alaHUi 4acTu |
coctaBuiia 40 6amioB. Yacte 2 cocrosia u3 6 3a1aHUN BBICOKOTO YPOBHS CIIOKHOCTH,
KOTOPBIE OIEHUBAIKNCH OT 3 710 5 6asuios, Bcero 20 6a/10B.

MakcumanbHbI TIEPBUYHBIA CYMMAapHbI 0ajul 3a BBINIOJIHEHHWE BCEX 3aJaHHM
AK3aMEHAIMOHHOW paboThl cocrtaBimsier 60 ©OammoB, uyto coorBercTByeT 100%
BBITIOJTHEHUIO Pa0OTHI.

Bpewmst BbITIOTHEHHS BCEil 9K3aMEeHAIIMOHHOM paboThl - 210 MunyT.

3amanuss 4yacth 1 0a30BOro ypoBHSI CJOKHOCTHM C KpaTKUM OTBETOM
COJIEPKAT MPOBEPSEMBIC IEMEHTHI COJICPKAHUS IIKOJIBHOTO KypCca XUMHUMU:
«Teopernueckue ocHOBBI xumun», «Heopranwmdeckas xumus», «OpraHuyeckas
XUMUSD», « MeToAbl TO3HAHUS B XUMUU. XUMUS U KU3HbBY.

3aganus 4acTu 1 MOBBLINIEHHOT0 YPOBHSI CJI0KHOCTH C KPaTKUM OTBETOM Ha
YCTAHOBJICHHE COOTBETCTBUSI TMO3UIIMI, TMPEICTABICHHBIX B JBYX MHOXKECTBaX.
[TpoBepsiembie 3JIeMEHTHI: KiacCU(UKAIMS W HOMEHKJIATypa BEIIECTB, JJEKTPOJIN3
BOJHOTO PacTBOpa BEUIECTBA, TUAPOJIU3 COJIU B BOJHOM PACTBOPE U OMPEACICHUE
cpedbl pacTBOpa, CMENIEHWE XUMHUYECKOTO PABHOBECHS, KAYECTBEHHBIE pEaKIUU,
XUMUYECKUE CBOMCTBA HEOPTaHUYECKUX U OPTAHUYECKUX BEIECTB.



YacTe BTOpasi BBICOKOIO YPOBHS CJIOKHOCTH COJEpXKala 3aJaHus C
Pa3BEPHYTHIM OTBETOM, MPETyCMATPUBAIOLIME KOMIUIEKCHYIO IIPOBEPKY YCBOEHHUS Ha
yrayOonéHHOM ypoBHE 2-X W 0Oojiee JJIEMEHTOB COJEpKaHUS U3 Pa3IUYHbIX
coJiepKaTeNIbHbIX OJIOKOB, OTBETHI Ha KOTOPbIE HAZ0 ObLIO MPEACTABUTH C MOAPOOHBIM
penieHrueM B TucbMeHHOM Bujie. Crienu@ukanys 4acTu BTOPO:

- No30 — okuCIUTEeTLHO-BOCCTAHOBUTEIbHAS Peakiysl (MaKCUMAIbHO 2 0ajia);

-No31— noHHO-MOJIEKYISIpHBIE YPaBHEHUS PEaKIfil (MakCUMaIbHO 2 0aia);

-Ne32— cocTaBiieHHE XMMUYECKUX YPABHEHUN YETHIPEX PEAKIIMN B COOTBETCTBHUU C
TEKCTOM 3aJIaHUs IO HEOPTaHUYECKON XUMHUU (MakcuMalbHO 4 6asna);

- Ne33 — panmcanue ypaBHEHUHM IISTH XMMHMYECKHX PEAKLIUUA IO OPraHUYECKOU
XMMUM Ha OCHOBAHMM 33JJaHHOM CXEMbl MpPEBpAIICHU C HCIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJI OPTAaHHYECKUX BEIIECTB (MAKCUMAIBHO 5 OAJIIOB);

- Ne34 — pemieHue pacueTHOM 3a7aud Ha BBIBOJ (OPMYJIBI OPraHUYECKOTO
BEIIECTBA, COCTABJICHUE CTPYKTYpHOH (OpMyJibl 3TOro BeUIeCTBAa M HAlHMCaHUE
XUMHUYECKOTO YpPaBHEHHUs B COOTBETCTBUHM C YCJIOBHMEM 3aJaHUsl (MaKCUMaJbHO 3
Oaia).

- No35 — pemieHne KOMOMHMpPOBAHHOM pPAacueTHOM 3aJaydl MO HEOPTraHWYECKON
XUMUU Ha JIEKTPOJIU3 PAaCTBOPOB (MaKCUMAaJbHO 4 Oaiia);

- BbmmonHeHwe 3THX 3aJaHUM  MO3BOJSIET  OLIEHUTh  C(OPMHUPOBAHHOCTH
MHTEJUIEKTYAJIbHBIX ~ YMEHHI  BBICOKOTO  YpPOBHS:  yYCTaHOBJIIEHHE NPHUYHUHHO-
CJIEICTBEHHBIX CBSI3€l, B3aWMOCBSI3b HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB,
pelnieHue KOMOMHUPOBAHHBIX PACUETHBIX 3a]ad, JIOTMKY C apryMeHTauuend Mpu
dbopMyJIHMpOBKE OTBETA.

B memom cTtpykTypa sk3ameHarionHoi pabotel 2023 roma opueHTHpOBaHaA Ha
MOBBIIIEHHE OOBEKTUBHOCTH MPOBEPKH C(HOPMHUPOBAHHOCTH BaXKHBIX 0OILEYy4EOHBIX
YMEHUI: IPUMEHEHUE 3HAHUN B CUCTEME, BHUMATEIBHOE YTEHHE TEKCTA, TPABUIILHOE
BBINIOJIHEHNE 33JaHUSl B COOTBETCTBUU C YCJIOBHEM, NTOHUMAHUE MaTeMaTH4ECKOU
3aBHCHUMOCTH MEXIY Pa3IUYHbIMU (PU3HMUECKUMHU BEIUUYNHAMHU.

OtkpeiThiii  BapuanT  Ne328  sk3amMeHAIMOHHOW  pabOThl  COOTBETCTBYET
nemoHcTpannonHomy Bapuanty KM EI'D wa 2023 ron, 3amaHus paBHOLICHHBI 1O
TPYAHOCTH, OJUHAKOBBI IO CTPYKTYpE, MapajuIeiabHbl 10 COACPKAHUIO; 0]l OJHUM U
TEM ke MOPSAIKOBBIM HOMEPOM PACHOJIOKEHBI 33aJIlaHus, TPOBEPSIOIINE OJHU U TE Ke

OJICMCHTLI COACPKAHUA.
XapaKTePUCTUKKN BbISIBJAEHHbIX CNOXHbIX 417 y4acTHUKOB EIMD 3agaHuMii ¢ yKasaHWMEM TUNUYHbIX
OLUMOOK N BbIBOLAOB O BEPOATHbIX MPUYMHAX 3aTPYAHEHWUIN NPU BbINOJHEHUN YKa3aHHbIX 3a43aHNN.

Pesynmbratel Tpynm, HaOpaBmmx MeHee 60 OaimoB, BBISBUIM HEIOCTATOYHO
YCBOCHHBIC JJICMEHTBI COJICP)KAHUS 110 TIEPHOJUYCCKON CHUCTEME XHMHYECKUX
AJIEMEHTOB, CTPOCHHIO BEIECTBa, KiIaCCU(UKAIMU W XHMHYECKUM CBOWCTBAM
BCIIECTB, 3aJaHUSIM TI0 OPraHWYCCKOW XHWMHH, Ka4yeCTBEHHOMY OIPEICICHUIO
BEIIECTB, IPEBPAIICHUSIM OPTaHUYCCKHUX BEIIESCTB, PEIICHHUIO 3a/1a4.

AHamu3 OTBETOB SK3aMCHYEMBIX Ha 3aJaHMS C Pa3BEPHYTHIM OTBETOM ITOKa3all
KaueCTBCHHYIO TOJTOTOBKY OOJBITMHCTBA OJK3aMeHyeMbix. Haumbomnee ycmemHo
BBITIONIHEHBI 3amanuss Ne31 Ha cocCTaBlieHHE YpaBHEHHH HWOHHO-MOJEKYJISIPHBIX
peakiuii (mporieHT BbINOAHEHUs 66,92%). Xopommii pe3ynbTaT IMOJyYeH MpH
BeImosiHeHuu 3afganuit Ne30, 32, 33 (cocraBiieHre ypaBHEHUN OKHACIUTEIHHO-



BOCCTAHOBUTEIBHBIX PEAKLMA, XUMUYECKHE CBOMCTBA M I€HETUYECKAas B3aHMOCBS3b
HEOPraHWYECKUX U OPraHWYECKHUX BEIECTB), CPEAHHUI MPOLEHT BBIITOJIHEHHS KOTOPBIX
10 PETHOHY COOTBETCTBEHHO cocTaBmi 37,31%, 30,29% u 33,72%.

Haubonpimue 3aTpyAHEeHHs BbI3BaJO BhIMONHEHUE 3amanus Ne 34 (pacuerHas
3ajjaya C HCIOJIb30BAHUEM IMOHITHS «MaccoBas a0Js»), rae B cpeaHem 22,13%
BBIITYCKHUKOB peIWIN 3TO 3amanwe, u Ne35 (3amaua Ha BBIBOI (POPMYIIBI
OpPraHMYECKOTO BEILECTBAa), COCTaBHUBIIEE B cpeaHeM 24,67% Boimonuenus. [Ipu stom
B BBICOKOOA/UTHHBIX pabOTax ASTH 3aJaHUS BBIMOIHWIA COOTBeTCTBeHHO 81,9% wu
90,8% y4yacTHUKOB SK3aMEHA 110 XHUMHH.

3aganust Ne34 u 35 TpeOyIOT OT YYACTHUKOB HE TOJBKO 3HAHUS MPEIMETa, HO U
XOpOUIO PAa3BUTHIX HABBIKOB CMBICIOBOIO UTEHHS W JIOTUYECKUX KOMIIETEHIUU.
3a4acTyio BBITYCKHUKH OPUEHTUPYIOTCS TOJBKO Ha IIA0JIOHHOE pelnieHue 3ajaanuii 34
u 35, oTpabOTaHHOE HA BBHITIOJHEHUU OOJBIIOTO KOJIMYECTBA OJHOTUITHBIX 3a]a4, a He
pa3BUBalOT 001IeyueOHble YMeHus. OBnageHne o01eyueOHbIMI YMEHUAMU B TIOJTHOU
Mepe IO03BOJISIECT YCIEIIHO CIPAaBUTHCS C ATUM 3aJaHUEM, YTO JIOKA3bIBAET BBICOKHM
IPOLIEHT BbIToJHeHU 3aAanuii N34 u 35 B rpyrie BbICOKOOAIUTHLHBIX paloT.

Tem He wMeHee, NPOBEACHHBIM aHANIM3 I[IOKA3bIBAET, 4YTO  OOJBIIMHCTBOM
y4yacTHUKOB EI'D ycnemHo ycBOEHBI BCE 3JIEMEHTBI COJEpKaHUS XMMUU 0a30BOTO
YPOBHs, Kiaccu(ukanuss M XHMHYECKHME CBOMCTBA BEUIECTB, OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE peaknuu. HemocTatouHo yCBOEHBI TeMBI: « THIbI XUMHUYECKON
cBs3n», «KadecTBeHHbIE peakuum», «XapakTEpHbIE XHMHYECKHE CBOWCTBA
OpraHUYeCKUX M HEOPraHMYECKHX BellecTB, «KOMOMHMpPOBAaHHbBIE pACUETHBIE 33]1aUH,
3a/1ayu IO XUMHUYECKOMY YPaBHEHHUIO, 3a/1a41 Ha BBIBOJ (POPMYJIbI BEIIECTBAY.

OcBoeHHBbIC YMEHHS, HABBIKH, BU/IbI 1eSITEJIbHOCTH:

- BHUMATEJIbHOE YTEHHE YCJIOBHUS 3a/laHUsl, BBINOJIHEHUE TECTOBBIX 3aJaHUU C
BBIOOPDOM OTBE€Ta M HA COOTBETCTBUE; COCTABJICHHE XUMHUYECKUX (opMyn H
YpaBHEHUH; YMEHHE KIacCU(PUUUPOBATh BEUIECTBA U XHWMHUYECKHE PEAKIUU;
KOJIMYECTBEHHBIE pacyeThl B XHWMHUH;, MATEMaTHUYECKUE pPACUEThI; HMCIOJb30BaHHUE
(bu3HUEeCKUX BEIUYUH.

Hanpuwmep:

VYcTaHOBUTE  COOTBETCTBHE MEXIY Ha3BaHMEM BeLIECTBA U (YHKIMOHAIBHOM
IPYNIION, BXOJAIIEN B COCTaB €r0 MOJIEKYJIbI

HA3BAHUE BEIIECTBA OYHKIONOHAJIBHASA I'PVYIIITA
A)aHWIUH 1 )xapOokcubHas rpymnmna
b) nponuonoBas kuciora 2) HUTpOTrpYIIa
B) »tanans 3)amuHOTpyIIa
I') sTuneHrnuKosb 4)anpaeruaHas rpymrmna
S)rugpoKcuibHas rpymnmna
OrBeT ABBT
77727

28. YcCTaHOBUTE COOTBETCTBHE MEXIY (OPMYJIOH COEIUHEHHUS U CTENEHBIO
OKHCJIEHHUS a30Ta B 3TOM COEIMHEHUHU.

dopmyiia COETUHEHUS CTEIIEHb OKMCJIEHA A30TA

A) N(CzHs) (CH3), 1) -4

b) CeéHs-NHH3CI 2) -3



B KNO; 3) +2
I') NO 4) +3
5) 45
OtBer: ABBT
2?2727
29. YcTaHOBUTE COOTBETCTBHE MEXKAY (OPMYJION BEmIeCTBA M MPOAYKTaMHU
AIIEKTPOJIN3a €0 BOJHOTO PacTBOPA HA MHEPTHBIX AJICKTPOIaX

®OPMYVJIA BELL[ECTBA CTEIEHDB OKUCJIEHUS A30TA
A) Mg(NO3)2 1) Mg NO2
B) AgNO3 2) Ag 02
B Mgl2 3) H2 Br2
U) CaBr3 HH2 02
5)

Hamomunaem, 4ro ypaBHeHuss peakuuid B 3amaHusax C3  mumyrtes ¢
UCIIOJIb30BAaHUEM CHIPYKIMYDHBIX PopMYI 6euiecine
Hanmummre ypaBHEHUS peakuuii, ¢ MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH

B KOH a2, 17 t*, TH35C1, AICL
CHy — CquClg = (emepr) X A X3 3 3

ElnCy, Ha30 4, t°

=X, C,H;COOH.

CIIeAYIOLIUE IIPEBPALCHUS

Ortser:

ConeprxkaHne BEpHOTO OTBETA U yKa3aHUS 110 OLICHUBAHUIO

(momyckaroTcsi uHble (POPMYITUPOBKM OTBETA, HE MCKAXKAIOIIME €ro CMBICIA)
banbl

DJIEMEHTBI OTBETA:

Hanucanel ypaBHEHUS peaklivil, COOTBETCTBYIOIINE CXEME ITPEBPALLICHUN:

1) CoHs + Cl; €3H4Cl;

2) CoHLCL, + 2KOH(CHI/IpT) Gk, + 2KCI + 2H,0

3)3CH,  CeHs

4) CsHs + CH3CI CEH5CH3 + HCI

5) 5C¢Hs—CH3 + 6KMnO, + 9H,SO,  5CsMs—COOH + 6MnSO, +
+ 3K,SO4 + 14H,0

C3 Hanumure ypaBHEHUS peakiui, ¢ MOMOIIBbIO KOTOPBIX MOXHO OCYIIECTBUTH
CJIeIYIOLIME IPEBPAILICHUS :

4 > N H>SO. - HC1 - NaOH. H»>O >
CH; - CH,—CH,~OH— 2245 X, y Xy — SO0 3

> KMnO4.H>0.0°C >
— }'\1 i L1 >X4
ba
JIJIBI
OTBGT HpaBI/IJ'II)Hblf/'I nu HOJ'IHBIIZ, BKJIFOYACT BCC 5

Ha3BaHHBIC BBIIIC 3JICMCHTbI

[IpaBunbpHO 3anucanbl 4 ypaBHEHUS pEaKIMA 4



[IpaBunbHO 3anucanbl 3 ypaBHEHUS PEAKIIHI

[IpaBuibHO 3anucaHbl 2 YpaBHEHUS PEAKIIMMA

[IpaBuIbHO 3aMMCaHO OJJHO YpaBHEHUE PeaKIUi

O, N W

Bce anemenTsl OTBETa 3aMCaHbI HCBCPHO

Maxkcumanvroiu 6anin

C4 K pactBopy ruapokcuna Hatpus maccoil 1200 r mpubaswmm 490 1 40%-
HOTO pacTBOpa CepHOW  KuchmoTel. g HedTpanm3anuu MIOJTyYHBIIIETOCS
pactBopa mnotpeboBamock 143 1 kpuctaumueckoir coael Na,COs; - 10H,0.
PaccumnraiiTe Maccy M MacCcOBYIO JIOJIO THAPOKCHIA HATPHSI B UCXOJHOM PacTBOPE.

COI[ep}KaHI/IG BCPHOTO OTBETA MW  YKaA3aHHUA 11O ba
OLICHUBAHUIO (I[OHYCK&IOTCSI HWHBIC q)OpMYJII/IpOBKI/I OTBCTA, | JIJIbI
HC HCKaXXAaromuc cro CMBICJ'Ia)

DNeMEeHTBI OTBETA!
1) COCTaBJICHBI ypaBHEHUS peaKIuii:
2NaOH + H,SO4 = Na,SO4 + 2H,0

H,SO, + Na,CO3; = Na,SO,4 + CO, + H,0O

Bo3MokeH Takke pacuéT Ha OCHOBAaHHMHM YPaBHCHHU
peaknmii oOpaszoBanmss NaHSO, w mocnemyromero ero
B3anMonericteug ¢ Na,COjz;. KoHeuHblli OTBET HeE

U3MEHUTCS,
2) paccuyuTaHO O0IIee KOJINYECTBO CEPHOM KUCIIOTHI, a

TAKKE KOJIUYECTBO

CEpHOM KHCJOTBI,  IPOpEarupoBaBlIe C  COHOM:

Nosmy (H2SO2) = 490 - 0,4/98 = 2  wmomb

n(H,SO,) = n(Na,CO; - 10H,0) =143/ 286 = 0,5 moab

3) paccuuTaHO KOJHYECTBO CEPHOM  KHCIIOTHI,
BCTYIHUBIIEH B PEAKIHIO C THIPOKCUIOM HATpHsl U Macca
THJIPOKCHJIA HATPHUS B UCXOJAHOM PAacTBOPE:

n(H.SO,) = 2 — 0,5 =15 MOJIb
n(NaOH) = 2n(H,S0, ) = 3 MOJIb
m(NaOH) =3- 40=120r

4) paccunTaHa MaccoBas J0Js THIPOKCHIA HATpUs B

UCXOJTHOM pacTBope:
o(NaOH) =120 / 1200 = 0,1(10%)

OTBeT MpaBWIbHBIII W TMOJHBINA, BKIIOYAET BCE

Ha3BaHHBIC BBIIIE DJIEMEHTHI 4
B oTBetre momymeHa ommbOka B OTHOM M3 Ha3BaHHBIX 3
BBIIIIE DJIEMEHTOB
B otBere momyiieHsl OMIMOKM B JIBYX W3 Ha3BaHHBIX 2

BBIIIC 3JICMCHTOB

B otBere momyiieHbl OMMOKKA B TPEX U3 HA3BAHHBIX 1




BBIIIEC 3JICMCHTOB

Bce anemenThI 0OTBETA 3anrcaHbl HEBEPHO 0

Maxcumanvuwiii 6ain 4

* [Ipumeuanue. B cioydae, KOT[la B OTBETE COJIEPKUTCS OIMMOKA B BBIYUCIICHUSAX B
OJTHOM W3 DJJIEMEHTOB (BTOPOM, TpPEThEM WM YETBEPTOM), KOTOpas MpHUBEIa K
HEBEPHOMY OTBETY, OIIEHKA 3a BBITIOJHEHHE 3a/I1aHUsI CHI)KAETCsl TOJBKO Ha 1 6a.

CS5 Ilpu B3aumopeiictBuu 25,5 T mpenenbHON OJHOOCHOBHOW KapOOHOBOM
KHCJIOTBI ¢ M30BITKOM pacTBOpa THApOKapOOHAaTa HATPUs BBIICIUIOCH 5,6 11 (H.Y.)
raza. Onpenenure MOJIEKYJISIpHYIO (hOPMYITy KHUCIIOTHI.

ConepkaHue BepHOr0 OTBeTa W YKa3aHHUSl M0
OIIEHUBaHUIO Bba
(mormyckaroTrcsi  WHBIE  (POPMYJHUPOBKM  OTBETa, HE | JUIBI
HCKAKAI0IIHMe ero CMbICJIA)

DJIeMEHTBI OTBETA.
1) CocraBiieHO ypaBHCHHE pEakilii B O0IIEM BUIC, U

BBIYUCIIEHO KOJINYECTBO BEIIECTBA ra3a:
CnH2n+1COOH + NaHCO3= CnH2,:1COONa + H,O +

CO;
n(CO,) =5,6 : 22,4 = 0,25 mob

2) Paccumrama MoispHas Macca KHUCJIOTHI:
n(CoO;) = n(CH2xpiaCOOH) = 0,25  momb

M(CyH2,+1COOH) = 25,5/0,25 = 102 r/moib
3) VYcraHoBiaeHa MoJeKy/spHas (opMysia KHCIOTHI:
M(CrH2p+1iCOOH) = 12n + 2n + 1 + 45 = 102

14n  + 46 102
14n = 56
n=4

Monekynspuas popmyna — C4HyCOOH

OTBeT mNpaBUIBHBIA MW TOJHBIA, BKJIIOYAET BCE 3
Ha3BaHHBIE BBILIE 3JIEMEHTHI

[IpaBWIIbHO 3amMCaHbl NEPBBIA U BTOPOU 3JIEMEHTHI 5
OTBETa

[IpaBUiIbHO 3anmucaH NEPBBIA WM BTOPOUM 3JIEMEHTHI 1
OTBETA

Bce aneMeHThI 0TBETa 3anKCcaHbl HEBEPHO 0

MaxkcumanvHolii 6ann 3

* [Ipumeuanue. B cinydae, KOT[ia B OTBETE COJICPKUTCS OMIMOKA B BBIYUCIICHUSAX B
OJTHOM U3 DJJIEMEHTOB (BTOPOM, TPEThEM WM YETBEPTOM), KOTOpas TpHBENa K
HEBEPHOMY OTBETY, OIICHKA 3a BBIITOJIHCHHUE 3aJJaHUsI CHIYKACTCS TOJIbKO Ha 1 Gay.

I B 3amanmu Cl HEOOXOQWMO HE TPOCTO paccTaBUTh KOIPGUIIMEHTHI B
YpaBHEHUU OKHCIUTEIHLHO-BOCCTAHOBUTEILHON PEaKIMK, HO M 3aBEPIIUTH €Tro, T.e.
BCTaBUTh MPOMYIIEHHbBIE ()OPMYIIBIL.



Hanpuwmep:

1. Vcnionib3yst METOJ 3JIEKTPOHHOTO OallaHCca, COCTaBbTE YPaBHEHUE PEAKIIUU

5PyH4 + 14H103 — 10H3PO,4 + 71, + 2H20

Onpenenure OKUCIUTEND U BOCCTAHOBUTEIID.

2. Ucrionb3yst METO1 3JIEKTPOHHOI0 OanaHca, COCTaBbTE ypaBHEHUE PEeaKIuu

K2Cr,07 + 14HI — 2Crl3 + 31, +2KI1+ 7H20

Onpenenure OKUCIUTETb U BOCCTAHOBUTEIIb.

Ocoboe BHMMaHHE YYaIllUXCA CJeAyeT OOpaTUTh Ha IOBEJACHUE OKHUCIHUTENS -
nepmanranara kamuss KMnO4 B pasznuusbIX cpegax. OTO CBA3aHO C TEM, 4TO
OKHCJIMTEIIbHO-BOCCTAHOBUTENbHbIE peakiuu B KMMax BcTpedaroTcsi HE TOJIBKO B
3aganusix Cl m C2. B 3aganumsx C3, NpeacTaBIsAONIMX IENOYKY MpPEBpaIICHUN
OpraHUYECKUX BEUIECTB, HEPEAKU YPABHEHHUSI OKHCIEHUS-BOCCTAHOBJIEHUA. B mikomne
4acTO OKUCIIMTENb 3aMKChIBAIOT HaJ cTpesikoi kak [O]. TpeboBaHHeM K BBIOJIHEHHUIO
Takux 3amaHuii Ha EI'D sBiserca oOs3aTenbHOE 0003HAUYEHHME BCEX HMCXOIHBIX
BEIIECTB U MPOYKTOB PEAKIIUU C PACCTAHOBKON HEOOXOAMMBIX KOI(P(HHUIIUESHTOB.

[Tpumep:

1) 3CH,=CH-CH3 +2KMnQ4+4H,0 3CH3-CH(OH)- CH,(OH)+2KOH+2MnO,
™ 2) CH=CH-CHj3 + 2KMnOy + 3H,S04 CO, + CH3COOH + 2MnSO, + K2SO, +
4H,0

Cnenyer oOpatuTh BHUMAHHE Ha TO, YTO B MEPBOM ClIydae PEaKlMsl OKUCIICHUS
MpONUJICHA IEPMAHTaHATOM Kajiusl MPOTEKAET B HEUTPAJIbHOU cpefie, YTO HE TPUBOIUT
K pa3pbIBy JIBOMHOM CBSI3M, 00pa3yeTcsl INIHMKOJb (IBYXaTOMHBIN cnupT). OKucieHue
K€ MPOINEHA CWJIbHBIM OKHCIHMTEIEM - MEPMAHraHATOM Kalusg B KHCJIOW cpene -
IPUBOJIUT K Pa3pbiBy ABOMHOMU CBsi3u U oOpa3zoBaHuio COz M YKCYCHOM KUCTIOTHI.

[Tpumep:
5(CHs),C=CH-CH3z + 6KMnOs+ 9H,SO,5(CH3),C=0O +5CH3COOH +
6MnSO; +3K>S0O4 + 9H,0

Eciim B Mollekyne ankeHa aToM yriepoja NOpu JABOMHOW CBSI3U COAECPKHUT
YTIIEBOJOPOIHBIN 3aMECTUTEND (Hanmpumep, 2-MeTHIOyTeH-2), TO TIPU €r0 OKUCICHUH
IPOUCXOAUT 00pa30BaHUE KETOHA.

Pacuernbie 3agaun C4 npeanosiaratoT NpoOBEPKY YMEHHs BBIITYCKHUKOB PEIATh
3a/1ayy, B KOTOPBIX OJHO M3 MCXOAHBIX BEIIECTB JaHO B M30bITKE. [Ipu onpenenennn
M30bITKA  MCXOJHOIO  BellecTBa  HEOOXOAMMO  OOpaTUTh  BHUMAaHUE  Ha
CTEXHMOMETpUYECKUE KOIPPUIMEHTHI U YUECTh UX MPU OMPENEIECHUN TOTO BEILECTBA,
KOTOpPO€ HAaxOJMUTCS B M30bITKE. PacueT MaccoBoil J0JIM BEIIECTBA B PacTBOPE MOCIIEC
peaklMy paluMOHAIBHO MPOBOJUTH C HMCIOJb30BAaHHMEM 3aKOHA COXPAHEHHUS MAaCChI:
Macca BEUIECTB, BCTYNMBIIMX B PEAKIMI0 paBHA Macce BEUIeCTB nocie peakuuu. [Ipu
ATOM CJIEAYyeT YUYUTHIBATh, YTO MPOIYKTHI PEAKIIMHA MOTYT MOKUIATh CPepy peakiuu B
BUJIE OCAJKa UJIU ra3a.

[Tpumep:

1. Ha mwneltpammzamuio 7,6 T cMecM MYypaBbHHOM U YKCYCHOM KHCJIOT
u3pacxonoBano 35 ma 20 % pactBopa rugpokcuaa kamus (mwiotHocth 1,20 rv/mo).
PaccunranTe maccy yKCyCHOM KHMCJIOTBI M €€ MAacCOBYKO JIOJI0 B MCXOJHOW CMECH
KHCJIOT.



HCOO+KOH=HCOOK+H,0

CH3COOH+KOH = CH3;COOH+H,0

Mp-pa =35*1,2=42

M won =42%*0,2=8,4 r v= 8.4/56= 0.15 moJb

[Tyctb Macca (CH3COOH) paBHa m

v(HCOOH)+ v(CH3COOH) = 0,15 moas M(HCOOH)= 46 r/moib
m/60+ (7,6-m)/46=0,15 M(CH3COOH)= 60 r/mob

m=3,0 r (CH3;COOH) B ucxoanoii cmecu

®(CH3COOH)=3,0:7,6=0,395 39,5 %

3aganme CS5 mnpennosaraeT MpOBEPKY 3HAHUS BBIMYCKHUKaMH 00HIMX (popmyi
KJIACCOB OpPraHUYECKUX COCIMHEHUW, yMEHHUE 3allMChIBaTh ypaBHEHUS pEaKlUuid B
oOIlieM BHJI€ U MPOU3BOJIUTH PACUEThI, CBSA3aHHBIE C OIMpPEACIICHUEM MOJEKYISIPHOM
dbopmyinbl. bosnbiioe koinuecTBO OMMOOK TMpHU BhIMOJHEHUHM 3anad CS5 cBsizaHO C
HEBEPHBIM onpeieICHUEM o01meit dbopmyibl JUTAJIOTEHOITPOU3BO/THBIX,
rajOreHONPOU3BOJIHBIX  YIJIEBOAOPOJOB.  DK3aMEHYEeMble  MyTalOT  peakiuu
rajoreHUPOBAHUS U THIPOTATIOTEHUPOBAHUS AIKEHOB.

[Tpumep:

1. IIpu B3aMMOAEHCTBUM TMpPENETbHOTO anbleruaa maccod 5,8 r ¢ u30BITKOM
ruapokcuaa meau (II) mpu HarpeBanum o6pazoBanock 14,4 T ocaaka oxkcuaa meau (1).
YcranoBuTe MOJIEKYJISIpHYIO (DOpMYITYy ajibaeru/ia.

CannO+2Cu(OH)2 Cu,O+H,0+CnH,nO, M (CUQO): 144 r/monm

v (CnH;n0O) = v(Cu,0) M (CnH,n0O) = 14n+16

5,8 / (14n+16) mons=0,1 mons v(Cu,0)=14,4/144=0,1 monb

n=3 v (CnHz;n0) =5,8 / (14n+16) mob

TunuuyHbie OMOKM: ONPEACIICHUE TUIIOB XUMUYECKOM CBA3H, paCUETHI B 3aJa4ax
Ha IIPUTOTOBJIEHUE PACTBOPA; OCYILECTBICHUE LEINOYKU NPEBPALICHUN BEIIECTB;
3aTPYJHEHHUS] B COCTABJICHUUM XHMHUYECKUX YPAaBHEHUH B COOTBETCTBUH C TEKCTOM
3aJJaHUS Y YCIIOBUSIMA XMMUUYECKON PEAKLIMH, PEIICHUE KOHTEKCTHBIX 33/1a4 U 3a1aHUs
Ha COOTBETCTBHE.

Xopommwe pe3yabTathl EI'D o xumum u cpeanuii 6amt B PA — 53,95% mnoyueHst
Ha OCHOBAHHMM KAaueCTBEHHOW paOOThl y4yUTeNeHd XWMHUH, HUCIOJB3YIOIIUX B padoTe
coBpemMeHHble YMK u 37eKTpOHHBIE PecypChl, aKTUBHON yueOHON M BHEYpPOUYHOMU
nesitenbHocTH MHOTHX oOyyatomuxcs OO (PEMI, yuactue B oluMnuanax, MHTEPHET
— KOHKYpCaXxX U UHBIX COCTSI3aHUSX ).

PEKOMEH/JIALINN:

J1J1s1 TOBBIIIEHUS PE3YIBTATOB O0YUYarOIIUXCS

e HAa YpOKax M BHEYPOUHBIX 3aHATUIX HAAO CUCTEMATHYECKU IPOBOIUTH
TPEHUHTU O BBIMIOJIHEHUIO TeMaThuueckux TectoB U 3aaanuii KUM EI'D no xumun Ha
2020 rog;

® [POBOJUTH CEMUHAPBI, XUMHUUECKNE TPEHUHTH M0 BBITOJHEHUIO 3a1aHui EI'D



110 XUMUHU;

e 5(QQexkTUBHO UCHOJI30BaTh BHEYPOUHYIO JEATEIBHOCTb [JISl BBIMOJIHEHUS
TECTOBBIX 3aJIaHHUIA;

® OpUCHTHPOBATH Yy4YalIMXCS HA YyMEHHUE BIYMYUBOIO YTEHUSA 3aJlaHUNl U
JIOTUYECKOTO aHaJIM3a COJIEP)KaHMS, a HE TOJbKO HAa KOJUYECTBEHHOE pPEIICHHUE
OJIHOTMITHBIX 3aJJaHUM;

® YCWINTHh POJIb XUMHUYECKOTO 3KCIEPUMEHTA, T.K. XUMHUUYECKUN SKCIIEPUMEHT
IIOMOTAET HAIOJHUTh YCBAaWBAECMBIE YYAIIMMUCS TOHSTUS JKUBBIM, KOHKPETHBIM
coJiepKaHUEM, YBUJIETb B OTACJIbHBIX (PaKTax oOIIre 3aKOHOMEPHOCTH;

® MPUHUMATH AKTUBHOE ydactue B padbore MO yunrteneir XuMuu, B TOM YUCJTIE TI0
0OMEHY OIBITOM Ka4eCTBEHHOM NOAroTOBKH BhITycKHUKOB OO k EI'D o xumuu;

® CBOCBPEMEHHO BBISBUTH KOHTHHTEHT OOYyYalOIUXCs, KOTOphie BhIOEpYT EI'D
0 XWMHHM, M HayaThb CBOEBPEMEHHYIO TMOATOTOBKY [0 HWHAWBUIYATbHBIM
00pa3oBaTeIbHBIM TPACKTOPHUSIM;

® [IpU IJIAHUPOBAHUH U MPOBEACHUM yUYE€OHBIX 3aHATUN MO XUMUU HEOOXOIUMO
yAENATh 0c000€ BHHMAaHHE TEMaTHYECKOMY M3YyUYEHHUIO U BBITIOJHEHUIO 3aJ]aHUM,
pelIEHnEe KOTOPBIX BBI3BAJIO 3aTPYIHEHHS Yy BbITyCKHUKOB 2019 roma npu cnaue EI'D
110 XUMUHU;

e OTpabaThIiBaTh YHUBEpPCAIbHBbIC YYEOHBIC IEWUCTBUS, B TOM 4YHCIE yMEHUE
BHUMATEJIbHO YWUTAaTh 3aJaHWE€ M YETKO OTBE€YaTh Ha IIOCTaBJIEHHBIC BOIPOCHI,
MPOBOAUTH MBICIICHHBIN YKCIIEPUMEHT;

® VYUTH IPAMOTHO OPOPMIISTEH OJIAHKH OTBETOB U MUCHhbMEHHBIX 3a/IaHUH;

® pEKOMEHJ0BaTh ydamuMmcs IMpu noaAroroBke k EI'D mo xumum mmpe
ucnoJib3oBaTh MaTepualsl caitta ®UITN (oTKphITHIN OaHK 3aaHU);

® OCYUIECTBIIITh PA3JUYHbIE BUJIbI BHEYPOUHOM AESATEIBHOCTU C yYallUMUCS B
CUCTEME JOTIOTHUTEIILHOTO 00pa30BaHus;

e IIHMPE NPHUBJICKATH 00YUYaeMbIX K YYACTHUIO B KOHKYPCHBIX COCTSI3aHUSIX.

YyutensiMm HE0OXOIMMO PETyJSIPHO TIOBBIIMIATH CBOWM  0Opa3oBaTENIbHBIN
YPOBEHB:

® [POBOAUTH pabOTy 1O caMOOOpa3OBaHMIO, IO COBEPLICHCTBOBAHUIO
OpraHu3allid U METOJIUKH TIPENoJaBaHus MpeIMeETa;

® CHCTEMaTUYECKH OOECIeYMBaTh KaYeCTBEHHYIO MOATOTOBKY K 3aHSATHUAM U
BBICOKO?((EKTUBHYIO COBMECTHYIO JCSITEIIbHOCTh C 00y4aeMbIMH;

® IIPUMEHSATH COBPEMEHHbBIC TEXHOJIOTHU O00yUeHHUs, TOBBIIIAOIINE HHTEPEC K
IpeIMETY ¥ MOTHUBAIIMIO KaUeCTBEHHOTO 00YUYEHUS;

® Ha YpOKax W BHEYPOUHBIX 3aHATHUSIX CUCTEMATHUYECKU MPOBOIAUTH TPEHUHTH T10
BBIIOJIHEHHUIO TeMaTHYecKkux TecToB H 3aganuii KM EI'D mo xumun Ha 2020 rog.

[Ipy maHupoBaHWMM M OpraHu3alMu NOArotoBkn K EI'D pexomeHayercs
YUYUTBIBATh Pa3HbI yPOBEHb MPEIMETHOM MOATOTOBKH O0yYaeMbIX M BO3MOXKHOCTH
muddepeHnupoBaHHOTO OOYYEHHSI IIKOJBHUKOB C Pa3HbIM YPOBHEM MPEAMETHOM
MOJATrOTOBKH.






