MeToauyeckue peKOMEHAALMH 11l IeJAroroB
10 MOATr0TOBKE MIKOJLHUKOB K EI'D o xumumn

Enuneiii  rocynapctBeHHblii 3x3ameH (EI'D) mnpeacraBasier coboit  dopmy
OOBEKTHUBHOM OIEHKH KadecTBa IOJTOTOBKH JIMI, OCBOMBIIKX OOpa3oBaTeIbHbIC
OporpaMmbl  cpeAHero oOmero o0pa3oBaHUs, C  MCIOJb30BaHUEM  3aJlaHUMN
CTaHAAPTU3UPOBAHHON (OPMBI (KOHTPOJIBHBIX H3MEPHUTENIbHBIX MarepuanoB). EI'D
MIPOBOAUTCS B COOTBETCTBUH ¢ PenepabHbIM 3akoHOM 0T 29.12.2012 No 273-D3 «O06
oOpazoBanuu B Poccuiickoit denepanum».

EI'D mnpoBoguTcsi ¢ MOMOIIBI0 KOHTPOJBHBIX H3MEPUTENBHBIX MaTepHaloB,
KOTOpBIE MO3BOJIAIOT YCTAaHOBUTH YPOBEHb OCBOCHUS BBIMyCKHHKaMH DenepanbHOTO
KOMIIOHEHTA rOCYyIapCTBEHHOIO CTaHJapTa cpeaHero (IoJHoro) oo0Iero oopa3oBaHus
M0 XUMUH, 0a30BBIA U MPOPUIBHBIN yPOBHHU. Pe3ynbTaThl €IMHOTO TOCYIaPCTBEHHOTO
9K3aMEHa [0 XUMHUM MPU3HAIOTCA 00pa30BaTEIbHBIMM OPraHU3alUsSMU BBICIIETO
po(heCCUOHATBFHOTO 00pa30BaHMs KaK pe3yibTaTbl BCTYMHUTEIbHBIX HUCIBITAHUN I10
xumun. CoJepkaHue HSK3aMEHAllMOHHOW paboThl  ONpEAeNsieTcss Ha OCHOBE
®denepalibHOTO KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHJApTa CpeAaHero (MOJIHOrO)
oOmero obpa3oBanusi, 0a30BbIA M NPOGUIBLHBIN ypoBHH (Tpuka3 MwuHOOpa3zoBaHUs
Poccun ot 05.03.2004 Ne 1089).

CopepxaHue U CTPYKTypa KOHTPOJbHBIX U3MEPUTEIbHBIX MaTEpUaAIOB 110 XUMUU
OTIPEICTISAIOTCA HEOOXOIMMOCTBIO JOCTIKEHUS LETH €IWHOTO TOCYJapCTBEHHOTO
9K3aMeHa: OOBEKTUBHOM OIIGHKM KauecTBAa TMOATOTOBKH  JIMIl, OCBOMWBIIHX
oOpa3oBaTeNIbHbIE MPOrPAMMBI CpPeAHEro (MOJHOTO) OO0IIero oOpa3oBaHMs, IS UX
muddepeHuralud Mo YpPOBHIO MOJTOTOBKM M KOHKYPCHOTO OTOOpa B YUYPEXJICHHUS
CpeAHero u BeICHIero mpodeccuonanbHoro oopazosanus. Coaepxxkanne KUM EI'D no
XUMHH ~ OTpenessieTcs: TpeOOBaHMSIMH K YPOBHIO TOATOTOBKH  BBIMTYCKHHUKOB,
3aukcupoBaHHBIMU B DenepaibHOM KOMIIOHEHTE TOCYJAapCTBEHHBIX CTAaHIApTOB
OCHOBHOTO OOIIEro M cpenHero (MOJHOTO) oOmero oOpa3oBaHus 1O XUMHH. B
HK3aMEHALIMOHHON paboTe 3a7aHus C pa3BEpPHYTbIM OTBETOM CaMble MaJIOUHUCIICHHbBIE
(ux TONBKO 5 B KaXJI0oM BapuaHte pabotsl). Hapsimy ¢ Tem, 4TO OHM KOMILIEKCHO
OPOBEPSIIOT ~ YCBOGHHME  HauOoyiee  CIOXKHBIX ~ DJIEMEHTOB  COJEp)KaHUs U3
coJiep)KaTeNbHbIX OJOKOB: «XuMHUeckas peakuus», «llo3HaHue M mnpuMeHeHue
BEIIECTB M XUMHYECKHX peakUuil», 3TH 3aJaHusl OPUEHTUPOBAaHbI Ha IPOBEPKY
YMEHHH, OTBEYAIOUIMX TPeOOBaHUSAM OO0pPa30BATENBLHOTO CTaHAAPTa MPOPUIHHOTO
YPOBHSI:

- OOBSCHATH OOYCIIOBJICHHOCTh CBOMCTB U MPUMEHEHUS BEIIECTB MX COCTABOM H
CTpPOCHHEM; XapaKTep B3aMMHOIO BIMSHHUS aTOMOB B MOJIEKYJaX OPTaHHYECKUX
COCIMHEHH; B3aMMOCBSI3b HEOPTaHUYECKHX M OPTaHMYECKHX BEIECTB; CYITHOCTh H
3aKOHOMEPHOCTH MPOTEKAHMSI U3YUCHHBIX TUTIOB PEaAKIIHIA;

- IPOBOAUTH KOMOMHUPOBAHHBIEC PACUETHI IO XUMUYECKUM YPABHEHUSIM.

KoMOuHMpoBaHue MpoBEpsSEMBIX 3JEMEHTOB COJEp)KaHUS B 3aJaHUsAX C
pa3BEepHYTHIM OTBETOM OCYUIECTBIIAIOT TaKUM 00pa3oM, YTOOBI YK€ B HMX YCIOBUHU
MPOCIEKNBATIACh HEOOXOIUMOCTb: TOCJIEI0BATEIbHOIO BBIMOJIHEHUSI HECKOJIBKUX
B3aMMOCBSI3aHHBIX JIEUCTBUM, BBISBICHHUS NMPUYMHHO-CIEICTBEHHBIX CBSI3€H MEXIy
AJIEMEHTaMHU CoJiep)kKaHus, (GOpMYyJIMPOBAHUS OTBETAa B ONPEACIICHHOW JIOTUKE U C



apryMeHTaIMel OTACNbHBIX MOoNoXKeHuH. OTCroga CTAHOBUTCS OYEBUIHBIM, YTO
BBINIOJIHEHUE 33JaHUH C pa3BEpPHYTHIM OTBETOM TpeOyeT OT BBIMYCKHHKA
00TyMbIBaHUSI MHOTHX BOIIPOCOB, a TaAK)K€ YMEHUN MPUMEHSTh 3HAaHUSI B HE3HAKOMOM
CUTYallH, TIOCIEOBATENIbHO CTPOUTh OTBET, JeNaThb BBIBOJABI U 3aKIIOUCHUS,
IPUBOJUTH APIYMEHTHI B T10JIb3Yy BbICKA3aHHON TOUKH 3PEHHUS U T.II.

3amaHusi ¢ pa3BepHYTHIM OTBETOM, Mpeljiaraeémbie B SK3aMEHAlMOHHOUN paboTe,
UMEIOT Pa3IMYHYI0 CTENEHb CIOXKHOCTH M MpPelyCMaTpUBAIOT MPOBEPKY OT 2 10 5
AJIEMEHTOB OTBeTa. Takas MpPOBEpPKAa MOXET OBITh OCYIIECTBICHA TOJBKO ITyTEM
HE3aBUCUMON  DKCIEPTH3bl W  HA  OCHOBE  CIEIUAIbHO  pa3pabOTaHHOU
CTaHAAPTU3UPOBAHHON CHUCTEMBI OIICHWBAHMUSI, TO3BOJIAIONICH CBECTH 0 MUHHUMYyMa
PacCXOXKICHUS BO MHEHHUSX SKCIIEPTOB.

Kaxnaplii oTHeNnbHBIA JJIEMEHT OTBeTa OlleHMBaeTcs B 1 0ami, mDO3TOMY
MaKCUMaJIbHas OIICHKA BEPHO BBITOJIHEHHOTO 3aJaHMs COCTABIISIET OT 2 110 5 6auioB (B
3aBUCUMOCTH OT CTEIIEHM CIIOKHOCTU 3aiaHus). [IpoBepka 3amaHuil oCcyiiecTBiseTCs
HA OCHOBE CPAaBHEHUSI OTBETA BBIITYCKHUKA C MTO3JIEMEHTHBIM aHAJIU30M MPUBEIEHHOTO
oOpa3s1ia oTBeTa.

BaxxHo npuHMMaTh BO BHHMAaHHE, YTO COJACpKaHUE 3aJlaHUi C pPa3BEPHYTHIM
OTBETOM BO MHOTHX CIydasX MOXET OpHEHTHPOBAaTh HK3aMEHYEMBIX Ha
UCIOJIb30BAHUE PA3JIUYHBIX CIHOCOOOB WX BBIMOJHEHUSA. DTO OTHOCHUTCS, MPEXKIE
BCEro, K croco0aMm pelieHus pacyeTHBIX 3a7ad. [loaTomMy ykazaHus 1O OLIEHUBAHUIO
BBITIOJTHCHHSI 3aJaHUK CIIEyeT pacCMaTpHBaTh NMPUMEHHUTEIBHO K BapUaHTy OTBETA,
MPEIOKEHHOTO dK3aMeHyeMbIM. Bce mepeurcieHHbIe BBITIIE 0COOCHHOCTH 3aIaHHUH C
Pa3BEpHYTHIM OTBETOM TO3BOJISIIOT CHIEJaTh BHIBOJ O TOM, YTO OHU IPEIHA3HAYCHBI
JUTSL TIPOBEPKH BIIAJICHUS YMEHUSMH, KOTOPBIE OTBEYAIOT HamOOJee BBICOKUM
TpeOOBAHMSIM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB M MOTYT CIYKUTH 3()(PEKTUBHBIM
cpenctBoM U GEepeHIIMPOBAHHOTO OICHUBAHUS JOCTIKEHUN Kaa0ro w3 Hux. [Ipm
oTOOpe cofep KaHusl JJI 3aJJaHUN C Pa3BEPHYTHIM OTBETOM YUUTHIBAJIOCH, B TIEPBYIO
ouepesib, KaKue MOHSATUS U YMEHHMs SIBIIIOTCS HanOoJiee BaKHBIMU M OTBEYAIOITUMU
TpeOOBaHMUSIM 00pPA30BATENLHOTO CTaHJApTa MPOQPMIBHOTO YPOBHS K MOATOTOBKE
BBIITYCKHUKOB CcpeaHed (MOJIHOM) MIKOJIbI. TakuMH MOHATUSIMH, B YaCTHOCTH, ObLIN
TeHETHYECKasl CBSI3b MEX]y KJIaCCaMU HEOPTAHMYECKUX M OPTaHUYECKUX COCTMHECHHM.
[Tocnennsit Tema TpoBepseT IMOHMMAHWE CYIIHOCTA €IWHCTBA MHpA BEIIECTB,
MEXaHU3MOB TIPOTEKAHUSl PEaKIi, BJIAJICHUEC YMEHHEM COCTaBIISATh YypaBHEHUS
peaknuii, TPUMEHATH 3HAHUS O CBOWCTBAX BEIICCTB PA3JIMYHBIX  KJIACCOB,
O0COOEHHOCTSIX U CTPOCHHUS BEIIECTB H JIP.

HarmoMHHM, 9TO OCHOBY METOJIMKH OIICHUBAHUS 3aJJaHUH C pa3BEPHYTHIM OTBETOM
COCTABJISUTH CJICAYIOIINE TTOJIOKCHUS:

- IIpoBepka W OIlEHWBAHHWE 3aJJaHUNA C PA3BEPHYTHIM OTBETOM OCYIICCTBIISACTCS
DKCIIEpTaMHd Ha OCHOBE METOJla TTO3JIEMEHTHOTO aHAJIN3a OTBETOB DK3aMCHYCMBIX.

[Ipumenenne MeToma TMOARJIEMEHTHOTO aHaiM3a JellaeT HeoOXOAMMbIM
obecrieueHre 4eTKOr0 COOTBETCTBUS (DOPMYIUPOBKHU YCIOBUS 3aJaHUSI TIPOBEPSEMbIM
aNeMeHTaM cojepkanusi. [lepedeHp 7eMEHTOB CoAepKaHUsl, TPOBEPSIEMBIX JIFOOBIM
3aJlaHUeM, COTJIaCOBaH C TpeOOBaHMSIMHU CTaHAApTa K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB CPEIHEH (TTOTHOM) IITKOJIHI.



KputeprueM olnieHUBaHHS BBIMOJHEHUS 3aJaHUSI METOJOM IO3JIEMEHTHOTO
aHanmu3a SBJSIETCS YCTAHOBJIGHHME HAJMYUS B OTBETAX JK3aMEHYEMBIX JJIEMEHTOB
OTBETa, MPUBEACHHBIX B 00paslie BEPHOTO OTBETa — MOJENH oTBeTa. OJHAKO MOMKET
OBITh TPUHATA M MHAS MOENb OTBETa, MPEUIOKEHHAs YK3aMEHYEeMbIM, €CJIM OHa He
MCKa)KaeT XUMHUECKOU CYITHOCTH 3a/1aHusl.

- Illxana ouleHUBaHUS BBIIOJHEHUS 3aJlaHMsI YCTAHABIMBACTCSA B 3aBHCUMOCTU OT
Yuca 3JEMEHTOB COJEP)KaHUs, BKIIOUEHHBIX B MOJEIbh OTBETA, U C YYETOM TaKHUX
(dakTopOB, Kak:

— YPOBEHb TPYJHOCTH TPOBEPSIEMOT0 COJICP KAHNUS;

— onpeziesieHHas MOCIe10BaTeIbHOCTh IHCTBUN, KOTOPbIE CIEIyeT OCYLECTBUTD
[IPY BBITIOJTHEHUH 3a/1aHUS;

— BO3MOYKHAsl BAPUATUBHOCTH (POPMYITUPOBOK OTBETA;

— COOTBETCTBHE  YCIOBHUS 3aJaHHs MPEAJaraéMbIM KPHUTEPUSM OLIEHUBAHUS
OTJICJIbHBIX AIEMEHTOB COJEPKAHUS;

— TNpUOJIU3UTEIBHO OJUHAKOBBIM YpPOBEHb TPYJHOCTH Ka)XJOr0 M3 3JIEMEHTOB
COJIepKaHusl, MPOBEPSAEMBIX 3aJJaHUEM.

[Ipu pa3paboTke KpUTEpUEB OLEHUBAHUS YUYUTHIBAIOTCS T€ OCOOEHHOCTH
IPOBEPKU YCBOEHHUS D3JEMEHTOB COACpKAHMs BCEX IATH 3aJaHUN C Pa3BEpHYTHIM

OTBCTOM, BKIIIOYACMBIX B OK3aMCHAIIMOHHYIO pa60Ty.
KpaTkan xapaktepuctnka KUM no yuebHomy npegmeTty B 2019 roay

Kparkasa xapakrepuctuka KM no xumuum B 2019 rogy cocraBieHa Ha OCHOBE
Crnemundukamnun KUM EI'D 2019 roga u otkpsiToro Bapuanta Ne 328, TEKCT KOTOPOTO
noxiyyeH B PITOU.

[Ipu npoeaenun EI'D wucnonszoBansl KMMbI cranmapTu3upoBaHHON (HOPMBI,
KOTOpBIE TIO3BOJISIFOT YCTAHOBUTH YPOBE€Hb OCBOEHMS BbIyCKHUKamMu OKI'OC
cpenHero (moiHOro) ooOmero oOpa3oBaHusi mporpamMMmbl 1o  xumuu. KHUMel
OpPUEHTUPOBaHbl Ha TMPOBEPKY YCBOCHUS CHUCTEMbl 3HAHUW 1O XUMHUHU,
c(hOpPMHUPOBAHHOCTH TPEAMETHBIX U METANPEIMETHBIX YMEHUM, COJAEpKaT 3aJlaHus,
paznuyHbie 1o (opMe NPeIbsBICHUS YCIOBHS U BULY TPEOYyeMOro OTBETa, O YPOBHIO
CJIIOKHOCTH M croco0aM OUeHKH uX BbinosHeHus. B 2019 romy u3zMeHeHuid Mo
cpaBHenuto ¢ 2018 r. B ctpykType u conep:kanun KMMoB HeT.

DK3aMeHallMOHHasi paboTa COCTOUT M3 JABYX 4YacTed W COACPKUT 35 3aJaHUid,
MIPEICTABICHHBIX B PEXUME IMOCIEI0BATEIbHON HyMepaluuu. 3aJaHusl pa3iudyaroTcs
no (opme, BUgaM M crocobaMm 3amucu TpeOyeMoro OTBETa, YPOBHIO CJIOKHOCTH.
3amaHus oIpa3eisoTCa Ha ABa TUIA: YacTh | K3aMEHAIMOHHON pabOThl COAEPIKUT
29 3agaHuil ¢ KpaTKMM OTBETOM, B uX uuciie 21 3amanue 6a3oBoro u 8§ 3aJaHuid
MOBBIIIEHHOTO YPOBHS CIOKHOCTH. HacTh 2 paboOThl CONEepkKUT 6 3aJaHUN BBICOKOTO
YPOBHSI CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM. DTO 3amaHus Ne30-35.

OtBeroMm Kk 3amaHusm yactu 1 Nel-29 sBusiercs nmociaenoBarenbHOCTh HUDP Uiu
YHUCJIO B COOTBETCTBUM C YCJIOBHEM 33JaHUsl U MHCTPYKUUEW ISl €r0 BBINOIHEHHUS;
OTBET 3amuchIBaeTCs B O1aHK OTBETOB Nel.

OtBeThl K 3amaHusiM vacTu 2 Ne30-35 BKIOYAIOT B ceOsl MOJHOE PEIICHHE U
noipoOHOE OMMCAaHUE BCErO XOJa BBIMOJHEHUs Kaxaoro 3agaHusi. [Ipu BeImosHEHUU
4acTH 2 9K3aMEHAllMOHHOW paloThl 3amojiHseTcss OimaHk Ne2: na 3amanust Ne 30-35
JaeTCsl MIUCbMEHHBIN Pa3BEPHYTHINA OTBET.



Crpykrypa KIM:

- 4acTh | BK/IIOYAaeT B ceOS HECKOJIbKO TEMATHYECKHUX OJIOKOB, B KaXJIOM W3
KOTOPBIX MpEACTaBICHbI 3aJlaHus kKak 0Oa3zoBoro (Nel-7,10-15,18-21, 26-29), Tak u
noBbilieHHOTO  (Ne8,9,16,17,22-25) ypoBHEH CIOXKHOCTH, PAacCHOJOXKEHHbIE 10
HapacTaHUIO KOJUYECTBA JCHCTBUN, HEOOXOAMMBIX JUIsl UX BBIMOJHEHUS; 3aJaHUs
Nel,2,3 npeacraBiieHbl B BUI€ KOHTEKCTHOM 3a/1a4H;

- o011ee KOJIMYECTBO 3aJJaHUI TECTOBOW YacTH - 29;

- yacTh 2: oOllee KOJMYECTBO 3aJaHWi MUCbMEHHOW YacTh — 6, BCe 3aJlaHus
BBICOKOTO YpPOBHA CJIOXHOCTH, W3 HHMX 3aaaHus Ne30,31 mpencraBieHbl B BHUIE
KOHTEKCTHOM 3a/1a4H.

Bcero B ax3ameHanimoHHon padoTte 35 3amanuit

[llkana omneHuBaHus 3adaHuid 4dactu 1: mo 16ammy — 3amanus Nel-6,11-15,19-
21,26-29; B 2 6anna onenuBanuck 3aaanus No7-10, 16-18, 22-25, koTopbie MPOBEPSIOT
YCBOEHHE 3HAHUI O XUMHUYECKUX CBOMCTBAX U FT€HETUYECKOM CBSI3U HEOPTaHUYECKUX U
OpraHUYECKUX BELIECTB.

[IIxana oneHuBanus 3aJaHuii yacTH 2: o 2 6aiia - Ne30,31; 3 6anna - Ne35; o 4
Oama - Ne32,34; Ne33 — MakcUMaJIbHO 5 0aJIIoB.

[lepBuuHBIi cyMMapHbIi Oani 3a BBINOJHEHHWE PabOTHI B 1€oM cocTaBui 60
OaJyoB.

Pacnpenenenue 3agannii KUM no ypoBHIO CIIOXKHOCTH:

- 0azoBblii - 21 3amanue (40% MakcuMaIbHOTO MEPBUYHOTO Oasuia)

- MOBBIIICHHBIN - § 3amanuii (26,7% MakCUMaJIbHOTO MEPBUYHOTO Oaia);

- BBICOKUH - 6 3ananuii (33,3% MakCuMalbHOTO MEPBUYHOTO Oaiia);

OnenuBaHue 3a1aHAM.

Yacte 1 mnpexacrtaBieHa 3alaHusIMU 0a30BOTO W TOBBIIIEHHOTO YpPOBHEH
cinoxkHocTh: 18 3amanuii 60a30BOTO YPOBHS OLICHUBAIMCH Kaxkaoe 1o 1 6amty, Bcero 18
0amioB; 3 3amaHus 0a30BOrO YpOBHS OILEHMBAJIUCh Kaxaoe mo 2 Oamia, Bcero 6
O0aioB; 8 3aJlaHUIl MOBBIIICHHOTO YPOBHS CJIOKHOCTU OIIEHUBAIUCH MO 2 Oaia,
Bcero 16 OamnoB. MakcuManbHasi cymMma 0ajuioB 3a BBINOJHEHHUE 3aJaHuil dact |
coctaBuiia 40 6anioB. YacTte 2 cocrosa u3 6 3a1aHU BBICOKOTO YPOBHS CJI0KHOCTH,
KOTOPBIE OLICHUBAIIUCH OT 3 10 5 6aisoB, Bcero 2() 6asioB.

MakcumanbHblid TIEPBUYHBIA CYMMApHBIA Oajl 3a BBINOJHEHUE BCEX 3aJlaHUi
AK3aMEHAIMOHHON paboThl coctaBisier 60 OamaoB, uro coorBercTBYeT 100%
BBITIOJTHEHUIO Pa0OTHI.

Bpewmst BoinioTHEHUS BCel AK3aMEHAITMOHHOUM padoThl - 210 MUHYT.

3aganus 4actu 1 0a30BOro ypoBHSI CJIOKHOCTHM C KPaTKUM OTBETOM
COZICp)KaT TMPOBEPSAEMBIC DJEMEHTHl COACPXKAHUS IIKOJIBHOTO Kypca XUMUU:
«Teopernueckue ocHOBBI Xxumumn», «Heopranuueckas xumus», «Opranudeckas
XUMUS», « MeTObl MO3HAHUS B XUMUU. XUMUS U KUZHB Y.

3aganus 4acTu 1 NMOBBIIMIEHHOT0 YPOBHS CJIO0KHOCTH C KPaTKUM OTBETOM Ha
YCTAHOBJICHHE COOTBETCTBUSI TO3ULIMM, MPEACTABICHHBIX B JIBYX MHOXECTBaXx.
[IpoBepsiembie D7IEMEHTHI: KiIacCU(PUKAMg ¥ HOMEHKIATypa BEIIECTB, AJICKTPOJIU3
BOJHOTO PacTBOpa BEUIECTBA, TMAPOJU3 COJIU B BOAHOM PAaCTBOPE U OMPENIEICHHE
cpedbl pacTBOpa, CMEMIEHUE XHUMHUYECKOrO PAaBHOBECHS, KAUYECTBEHHBIE pPEaKIIHH,
XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX U OPTaHUYECKUX BEIECTB.



YacTe BTOpasi BBICOKOIO YPOBHSI CJIO0KHOCTH COJEpXaja 3aJaHusl C
Pa3BEpPHYTHIM OTBETOM, MPEIyCMATPUBAIOIINE KOMIUIEKCHYIO IPOBEPKY YCBOECHUS Ha
yrayOnéHHOM ypoBHE 2-X U 0Oojiee DJIEMEHTOB COJIEpPXKAHHMS U3  Pa3IMYHBIX
coJiepKaTeNIbHbIX OJIOKOB, OTBETHI Ha KOTOPhIE Ha/0 OBLIO MPEICTABUTH C OJIPOOHBIM
pelIeHreM B TUCbMEHHOM Buje. Crenu@uKanus 4acTu BTOPO:

- No30 — okuCIUTENIbHO-BOCCTAHOBUTENbHAS peakius (MakCUMallbHO 2 Oasia);

-No3 1— HOHHO-MOJIEKYJISIPHbIE YPABHEHUS peakIuil (MaKcCUMalbHO 2 6ania);

-Ne32— cocraBiieHHEe XMMUYECKUX YPABHEHUHN YETBHIPEX PEAKIUN B COOTBETCTBUU C
TEKCTOM 3aJIaHUs 110 HEOPTraHUYECKON XUMUM (MakcUMalbHO 4 Oasa);

- Ne33 — HammcaHue ypaBHEHUUM MSTH XMMHYECKUX PEAKUUNA MO OPraHHYECKON
XMMHAHM Ha OCHOBAaHMWU 33JaHHOM CXEMbl MPEBPAICHUNA C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYJT OPraHMYECKUX BEIIECTB (MAKCUMAJIBLHO 5 0aioB);

- No34 — pemienne KOMOMHMpPOBAHHOM pacueTHOW 3ajaud MO HEOPraHUYECKOM
XUMHH Ha 3JIEKTPOJIU3 PacTBOPOB (MakcUMaibHO 4 Oana);

- Ne35 — pemienue pacueTHOM 3aJaud Ha BBIBOJ (POPMYJIBI OPraHUYECKOTO
BEIIECTBA, COCTABJICHUE CTPYKTYpHOM (QOpMyJbl 3TOr0 BEIIECTBA M HaIlMCaHUE
XUMHUYECKOTO YPaBHEHHs B COOTBETCTBUM C YCIIOBHEM 33JaHusd (MaKCUMAaJIbHO 3
Oaina).

BoinonHenne  3TMX  3aJaHMil  TO3BOJIAET  OLEHUTh  CPOPMHUPOBAHHOCTH
UHTEJUIEKTYaJbHbIX ~YMEHHW  BBICOKOIO  YPOBHS:  YCTAHOBJEHHUE IPUYMHHO-
CIIEICTBEHHBIX CBSI3€l, B3aMMOCBSA3b HEOPraHWYECKMX M OPraHUYECKUX BELIECTB,
pelnieHne KOMOMHUPOBAHHBIX PACUETHBIX 3aJad, JIOTMKY C apryMeHTaluel mnpu
dbopMyIUpPOBKE OTBETA.

B memom crpykrypa 3k3aMeHanMOHHON paboTsel 2019 roma opueHTHpoBaHa Ha
MOBBIIIEHHE OOBEKTUBHOCTH MPOBEPKH CHOPMHPOBAHHOCTH BAKHBIX OOIIEYy4EeOHBIX
YMEHUI: TPUMEHEHUE 3HAaHUN B CHCTEME, BHUMATEJIbHOE UTEHUE TEKCTA, IPABUIBHOE
BBINIOJIHEHUE 33JaHUSl B COOTBETCTBUMU C YCIOBHUEM, MOHMMAHHE MAaTEMATUYECKOU
3aBUCUMOCTH MEXY Pa3IMYHbIMU (PU3UUYECKUMU BETUYMHAMMU.

OtkpeiThlii  BapuanT Ne328  sk3aMeHAIIMOHHOM  pabOThl  COOTBETCTBYET
nemoHcTpaunonHomy Bapuanty KMUM EI'D wa 2019 roa, 3amanus paBHOLICHHBI IO
TPYAHOCTH, OJUHAKOBBI IO CTPYKTYypE, NapajjieibHbl [0 COAEPKAHUIO; TOJ OJHUM H
TEM ke TMOPSAIKOBBIM HOMEPOM PACIOJIOKEHBI 33/IaHUs, TPOBEPSIIOUINE OJJHU U TE Ke

OJICMCHTLI COACPKAHUS.
XapaKTepuCTUKKN BbIABIEHHBIX CNOMKHbIX A1A y4acTHUKOB EMD 3agaHuin ¢ ykazaHMem TUNUYHbIX
OLIMBOK M BbIBOJOB O BEPOATHbIX MPUYMHAX 3aTPYAHEHWUA NPW BbINONHEHWM YKa3aHHbIX 3a4aHuU.

PesynpraTel Tpynn, HaOpaBmimx MeHee 60 0amioB, BBISIBHJIM HEIOCTATOYHO
YCBOEHHBIE DJIEMEHTBI COAEPKAHUSA M0 IEPUOAUYECKON CHCTEME XUMHUYECKHUX
AJIEMEHTOB, CTPOCHHMIO BEIECTBA, KIACCU(PUKAMM W XMMHYECKUM CBONCTBaM
BEILIECTB, 3aJaHUSM II0 OPraHUYECKOW XHMHH, KA4eCTBEHHOMY OIPEIACICHUIO
BEILIECTB, IPEBPAIICHUSAM OPraHUYECKHUX BEIIECTB, PEIICHUIO 3a4a4.

AHaIM3 OTBETOB JK3aMEHYEMBIX HA 3aJaHus C Pa3BEPHYTHIM OTBETOM IOKa3all
KaueCTBEHHYIO TMOATOTOBKY OOJBIIMHCTBA 3K3aMeHyeMbIX. Haumboinee ycnemHo
BBINTOTHEHBI 3anaHuss Ne3l Ha cocraBieHuWE YpPaBHEHUHM HOHHO-MOJIEKYJIIPHBIX
peakumii (MpoUeHT BbIMOAHEHUS 66,92%). Xopowmi pe3ynbTar MOMy4YeH NpH
BbITIOTHEHUK 3afaHuid Ne30, 32, 33 (cocTaBiieHME€ YpaBHEHUW OKHUCIUTEIBHO-



BOCCTAHOBUTEJBHBIX PEAKIMI, XUMUYECKHE CBOMCTBA M T'€HETHUYECKAs] B3aUMOCBS3b
HEOPTraHUYECKUX U OPraHUYECKUX BELIECTB), CPEIHUN MPOIEHT BHIMOJHEHUS KOTOPBIX
110 PETMOHY COOTBETCTBEHHO cocTaBmi 37,31%, 30,29% u 33,72%.

HauGonbime 3aTpyaHeHUs BbI3BaNO BbINONHEHHE 3anaHus Ne 34 (pacueTHas
3ajJla4a C MCIIOJIb30BAaHUEM IIOHATHS «MaccoBas A0Jiss»), rae B cpeaHem 22,13%
BBIIIYCKHUKOB peuwiM 93T0 3anaHue, W Ne35 (3amaua Ha BBIBOA  (POpPMYIIBI
OpraHUYecKOTO BEIIeCTBa), coCcTaBuBIlee B cpenHeM 24,67% BoinonHenus. [Ipu atom
B BBICOKOOAJUIBHBIX pabOTaxX 3TH 3aJaHHs BBINOJIHWIA COOTBeTCTBEHHO 81,9% wu
90,8% y4aCTHHUKOB HK3aME€HA M0 XUMHUH.

3ananust Ne34 u 35 TpeOyrOT OT y4YaCTHHUKOB HE TOJIBKO 3HAHMS TMpeaAMETa, HO U
XOpOLIO PAa3BUTHIX HABBIKOB CMBICJIOBOTO YTEHUS M JIOTUYECKUX KOMIIETECHLIHM.
3a4acTylo BBIIMYCKHUKH OPUEHTUPYIOTCS TOJBKO Ha MIA0JIOHHOE pelieHue 3aianuii 34
u 35, oTpabOTaHHOE HA BBIMIOJHEHUU OOJBIIOTO KOJIUYECTBA OJHOTHUITHBIX 33]1a4, a HE
pa3BuBalOT 001IeyYeOHbIe YMeHus. OBiajeHrue o0meyyeOHbIMI YMEHUSIMH B TTOJTHOU
Mepe MO3BOJSET YCHEUIHO CHPABUTHCS C 3TUM 3aJaHUEM, YTO JOKAa3bIBAE€T BBICOKUIA
IPOLICHT BbITOJIHEHU 3aaanuii Noe34 u 35 B rpyrine BbICOKOOQLTBLHBIX PadoT.

Tem He wMeHee, NPOBEACHHBIM aHAIU3 IMOKa3bIBACT, YTO OOJIBIIMHCTBOM
yuyacTHUKOB EI'D ycnemHo ycBOEHBI BCE BJIEMEHTHI COJACpX AHUS XUMHH 0a30BOTO
YpOBHS, KiacCUpUKAIMS W XUMHUYECKHE CBOWCTBA BELIECTB, OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIE peakuuu. HenocTtaTouHO yCBOEHBI TeMbl: « THUIBI XMMHUYECKOU
cBs3n», «KadecTBeHHbIE peakuumW», «XapakTepHbIE XHMHUYECKHE CBOMCTBA
OpraHUYECKUX M HEOpraHWYeCKuX BemiecTB, « KoMmOMHUpOBaHHbIE pacuE€THBIC 3aauH,
3a/1a4M M0 XUMUYECKOMY YPaBHEHUIO, 3a7a4M Ha BbIBOJ (hOPMYJIbI BEILIECTBAY.

OcBoeHHbIE YMeHNSI, HABBIKH, BUbI 1€ATEIbHOCTH:

- BHUMATEJIbHOE YTEHUE YCJOBHUSA 33JaHUs, BBINOJHEHHE TECTOBBIX 3aJaHUN C
BHIOOPOM OTBETa M Ha COOTBETCTBHE; COCTABJIEHUE XHUMHUYECKUX (OpMylT H
ypaBHEHUH; yMEHHE KIacCU(PUIMPOBATh BEIIECTBA U XHUMHYECKUE PEaKIIUH;
KOJIMYECTBEHHBIE pacueThl B XHMHH; MAaTEMaTHYECKUE PACUEThl; HCIOJIb30BAHUE
(U3HYECKUX BEJIUYUH.

Hanpuwmep:

VYcTraHOBUTE COOTBETCTBHE MEXYy Ha3BaHHWEM BeIIeCTBA M (DYHKIMOHAJIBLHOU
IPYNIIOH, BXOAIIEN B COCTaB €r0 MOJIEKYJIbI

HA3BAHUE BEIIECTBA OYHKIMOHAJIBHASA I'PVIITIA
A)aHWIUH 1 )xapOokcuiibHas rpyIia
b) mponronoBas kuciora 2) HUTpOTpYyTIIa
B) »ranans 3)amuHoOTrpymnmna
I') sTusieHrnuKosb 4)anbaeruiHas rpymnmna
5)rugpokcuibHas rpynmna
OrBeT ABBT
77727

28. YcTaHOBUTE COOTBETCTBUE MEXAY (POPMYJON COEIUHEHHUS W CTEINEHBIO
OKHCIICHHS a30Ta B 3TOM COEAUHEHUH.

dopmyJia COETUHEHUS CTEITEHb OKHNCJIEHMA A3OTA

A) N(C;Hs) (CH3), 1) -4

b) C¢Hs-NHH3CI 2) -3



B KNO; 3) +2
I NO 4) +3
5) 45
OtBer: ABBT
2?7727
29. YcTaHOBUTE COOTBETCTBHE MEXay (QopMmysoil BemecTBa U MPOIYKTaMH
AJICKTPOJIM3a €r0 BOJAHOTO pacTBOPA HA MHEPTHBIX AJIEKTPOAaX

®OPMVJIA BEILIECTBA CTEITIEHb OKHNCJIEHNM S A3OTA
A) Mg(NO3)2 1) Mg NO2
b) AgNO3 2) Ag 02
B Mgl2 3) H2 Br2
U) CaBr3 4)H2 02
5)

HaHOMI/IHaCM, 4TO YpaBHCHHA pCaKHHﬁ B 3aJaHHAX C3 IMUIOYTCA C
HICIIOJIb30BAHUEM CHIPYKHLYDHbBIX (DhOopMY 8euiechie
Hanumure YPaBHCHUA peaKuHﬁ, C IMIOMOHIBKO KOTOPBIX MOXHO OCYIICCTBHUTDH

6. KOH 217 e, CH3C1, AICT
CyH, —>C3H4C12 = (ermtpT,) 3> X AR > X3 3 ERN

KlnOy, HaS04, t°

=X, C,H;COOH.

CIEAYIOIINE TTPEBPaICHUS

OTBeT:

ConepxaHue BEpHOTO OTBETA U YKa3aHUS 1O OIEHUBAHUIO

(mommyckaroTcsi WHBIE (POPMYJIHUPOBKH OTBETa, HE MCKAXKAIOIIME €ro CMBICIIA)
bannbr

DJ1eMEHTHI OTBETA:

Hamnucanbl ypaBHeHUs peakIuii, COOTBETCTBYIOIINE CXeMe ITPEBPaISHUN:

1)C;Hs+Cl,  ©3H,Cl;

2) C,H4Cl, + 2KOH(cupt.)  Go#l, + 2KCI + 2H,0

3) 3C;H;  CoHs

4) CgHg+ CH3Cl  CgMIsCH; + HCI

5) 5C¢Hs—CH3; + 6KMnO, + 9H,S0, 5CsMs—COOH + 6MnSO, +
+ 3K,S0O, + 14H,0

C3 Hanumure ypaBHEHHsI peakiyid, C TTOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH
CJIeIyIOLIUE TPEBPAILCHMUS:

4 2 3 H>SO. HCl1 > NaOH. H>O -
CH; - CH,~CH,-OH—224 X, 5Ky DROHHRO g o

- KMnO4, H0.0°C r
—)}'&1 = >X4

ba
JLJIBI

OTtBeT HpaBHHBHBIﬁ u HOJ'[HI:Iﬁ, BKJIFOYAa€T BCC
Ha3BaHHBIC BBIIIC 3JICMCHTbBI

[IpaBunbHO 3anucanbl 4 ypaBHEHUS pEAKLINAN 4



[IpaBunbHO 3anucanbl 3 ypaBHEHUS PEAKLINI

[IpaBuiIbHO 3anucaHbl 2 YpaBHEHUS pEAKLINAM

[IpaBUIBHO 3aITMCAaHO OJJHO YPaBHEHUE PEAKLUI

O, N W

Bce anemenThl OTBETa 3alIMCaHbI HCBCPHO

Makcumanvroiu 6anin

C4 K pactBopy ruapokcuga Hatpus Maccod 1200 r npubaBumum 490 r 40%-
HOTO paCTBOpa  CEpHOM  KUCIOTHL. It  HEWTpanu3aluuu  MOJTYYHUBIIETOCS
pactBopa notpeboBaioch 143 r  kpucrammdeckod  coasl  Na,COjz - 10H,0.
Paccunraiite MacCy U MacCcOBYIO JOJIO THIPOKCH A HATPHUS B UICXOJHOM PacTBOPE.

ConepxaHne BEpHOrO OTBETa M yKa3aHUs IO ba
OLICHUBAHUIO (JIOMYCKAaIOTCA UHBbIE (DOPMYIUPOBKU OTBETA, | JUIBI
HE MUCKa)KaIoIUe €ro CMbICIIA)

JIEMEHTBI OTBETa:
1) COCTAaBJICHBI YpPaBHEHUS peaKLuii:
2NaOH + H,SO, = Na,SO, + 2H,0

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

Bo3MoxeH Taxke pacd€éT Ha OCHOBAHMM YpaBHEHUU
peakuumii oopazoBanuss NaHSO,u mnocnemyromiero ero
B3aumoaerctBust ¢ Na,CO;. KoHeuHbIli  OTBET HE

U3MEHUTCS;

2) paccuuTaHo o0Iee KOJIMYECTBO CEPHOM KUCIIOTHI, a
TaKxkxe KOJIMYECTBO
CEpHOM  KHUCIIOTBI, MPOpPEarupoBaBIIEl C  COHOM:
N(o6m) (HZSO4) = 490 : 0,4/98 = 2 MOJIb

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

3) paccuMTaHO KOJIUYECTBO CEPHOM  KHUCIOTHI,
BCTYIIUBIIEH B PEAKIHUIO C TUIPOKCUIOM HATpHUs MU Macca
TUAPOKCUIA HATPUSL B UCXOJHOM PAcTBOPE:

n(H,SO,) = 2 - 0,5 =1,5 MOJTh
n(NaOH) = 2n(H,S0y) = 3 MOJIb
m(NaOH) =3- 40 =120

4) paccunTaHa MaccoBasi J0Jis TUJIPOKCHJIA HATPUS B

HCXOJTHOM pacTBope:
®(NaOH) =120/ 1200 = 0,1(10%)

OTBeT MNpaBWIBHBIA W TOJHBIM, BKIIOYAET BCE

4
Ha3BaHHBIE BHIIIE DJIEMEHTHI
B otBete nmomyimieHa ommOka B OJHOM W3 Ha3BaHHBIX 3
BBIIIIE DJIEMEHTOB
B otBere momymieHbl ommOKH B ABYX W3 HA3BaHHBIX 2

BbIIIC 3JICMCHTOB

B orBere gomyimieHsl OmMOKM B TPEX M3 Ha3BaHHBIX 1




BbIIIC 3JICMCHTOB

Bce anemeHThI 0TBETa 3aMCaHbl HEBEPHO 0

Maxcumanvuoiii 6ain 4

* Ilpumeuanue. B cimydae, Korja B OTBETE COACPKUTCS OIIMOKA B BBIUUCICHUSIX B
OJIHOM U3 DJJEMEHTOB (BTOPOM, TPETbeM WM YETBEPTOM), KOTOpas MpHBesa K
HEBEPHOMY OTBETY, OIICHKA 3a BBITIOJIHEHUE 3a/IaHUsI CHU)KAETCS TOJIBKO Ha 1 Oas.

C5Ilpu B3aumopeicTBuM 25,5 T TmpeaeabHONH OJHOOCHOBHOW KapOOHOBOM
KHCIIOTBI ¢ M30BITKOM pacTBOpa THIpOKapOOHATa HATpHsl BbIAECTWIOCH 5,6 1 (H.Y.)
raza. OnpenenuTe MOJICKYJISIPHYIO (OPMYITy KUCITOTHI.

Conepxanue BEpPHOIr0 OTBeTa W YKa3aHHUsl IO
OILIEHUBAHUIO Bba
(momyckaroTrcsi  WHBIE  (POPMYJIUPOBKM  OTBETa, HE | JUIBI
HCKAKAI0IIHMeEe ero CMbICJIA)

DneMeHTbI OTBETA.
1) CocraBineHo ypaBHEHHE peakUuMud B OOIIEM BHJE, U
BBIUMCJIEHO KOJIMYECTBO BEILLIECTBA Ia3a:

CpH2,+1COOH + NaHCO3= CnH,,+;COONa + H,0 +
CO,
n(CO,) =5,6 : 22,4 = 0,25 momb

2) PaccuntaHa MoJspHas ~— Macca  KHCIOTHI:
n(CO,) =  n(C,H+COOH) = 0,25 MOJIb
M(CpH2n+1COOH) = 25,5/0,25 = 102 r/moinb

3) YcraHoBieHa MOJNEKyJspHas (QopMylia KHUCIOTHI:
M(CyH2+1COOH) = 12n + 2n + 1 + 45 = 102

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

Monexynsapuas popmyna — C4HCOOH

OTBeT mnpaBWIBHBIA W TOJHBIM, BKJIOYAeT BCE

HAa3BAHHBIC BBIIIE DJIEMEHTBI 3
[IpaBuibHO 3amucaHbl NMEPBBIA U BTOPOW AJIEMEHTHI 5
OTBETA
[IpaBuapHO 3amMcaH NEPBBIM WM BTOPOM 3JIEMEHTHI 1
OTBETA
Bce anemeHTsI 0TBETa 3aMCaHbl HEBEPHO 0
MaxkcumanvHolii 6ann 3

* [Ipumeuanue. B citydae, Korja B OTBETE COJEPKUTCS OUIMOKA B BBIYMCICHUSX B
OIHOM H3 DBJEMEHTOB (BTOPOM, TPETbEM WIM YETBEPTOM), KOTOpas IpHUBENa K
HEBEPHOMY OTBETY, OLICHKA 3a BBIIOJIHEHUE 3aJJaHHsI CHUYKAETCs TOJIbKO Ha 1 Oa.

O B 3agmanum Cl HeoOX0IMMO HE MPOCTO paccTaBUTh KOADPUIIMEHTH B
YPaBHEHUHU OKHUCIUTEIbHO-BOCCTAHOBUTENLHON PEaKIMM, HO U 3aBEpPIIUTH €ro, T.e.
BCTAaBUTh MPOMYIIEHHbIE (POPMYIIBI.



Hanpumep:

1. Ucnionw3yst MeTO1 37€KTPOHHOTO OanaHca, COCTaBbTE YpaBHEHUE PeaKuu

S5P;H, + 14HIO; — 10H;PO, + 71, + 2H,0

Onpenenure OKUCIUTENb U BOCCTAHOBUTEb.

2. cnionb3yst METOA 3JEKTPOHHOTO OanaHca, COCTaBbTE ypaBHEHUE PEaKIINU

K,Cr,07 + 14HI — 2Crl; + 31, +2KI+ 7H,0

Ornpenenure OKUCINUTENb U BOCCTAHOBUTET.

Oco0oe BHMMaHHUE y4alIuxcsi CileayeT OOpaTUTh Ha TOBEJECHUE OKHUCIUTENS -
nepmanranara kamuss KMnO4 B pa3nuusHblX cpepax. OTO CBSI3aHO C TEM, 4YTO
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu B KMax BcTpedaroTcs HE TOJBKO B
3aganusx Cl m C2. B 3amanmax C3, npencTaBiIONIMX LEMOYKY NOPEeBpAILCHUN
OpraHUYECKUX BEILECTB, HEPEIKU YPaBHEHUs OKUCIEHHUS-BOCCTAaHOBJICHHs. B mikoie
9aCTO OKHCIIMTEIb 3allMChIBAIOT HaJ cTpesikoi kKak [O]. TpeboBaHWeM K BBHIMTOJIHEHUIO
Takux 3amaHuii Ha EI'D saBnsercs o0s3aTenbHOe 0003HAYEHUE BCEX MCXOJHBIX
BEIIIECTB U MPOJTYKTOB PEAKIMK C pACCTAHOBKOW HEOOXOIUMBIX KOA(PPHUIIMEHTOB.

[Ipumep:

1) 3CH,=CH-CH3 +2KMnQ4+4H,0 3CH3-CH(OH)- CH,(OH)+2KOH+2MnO,
—  2) CH,=CH-CHj3 + 2KMnO, + 3H,S0, CO; + CH;COOH + 2MnSO, + K,S0, +
4H,0

Crnenyer oOpaTuTh BHMMaHHUE HAa TO, YTO B MEPBOM CIIy4yae PEaKIUsi OKHCICHHS
PONWICHA IEPMAHTAHATOM KaJlus MIPOTEKAET B HEUTPAIbHOM CPEE, UTO HE MPUBOIUAT
K pa3pbIBYy JBOMHOI CBsI3U, 00pa3yeTcs TIUKOJIb (IBYXaTOMHBIN crupT). OKucieHue
K€ TPOINEHA CHIIbHBIM OKHCIHUTEIIEM - NEPMAHraHATOM Kalusg B KHCJIOW Cpele -
MIPUBOJIMT K pa3pbIBy IBOMHOM CBA3U U 00pa3zoBaHuio CO, M YKCYCHON KHCIIOTHI.

[Ipumep:
5(CH3),C=CH-CH3 + 6KMnO4+ 9H,SO, 5(CH3),C=0O +5CH3COOH +
6MnSO, +3K,SO, + 9H,0

Ecnmu B MoJiekyne ajlkeHa aTom yrjaepoAa NOpu JIBOMHOM CBSI3U COJIEPIKHUT
YTIEBOJAOPOIHBIN 3aMECTUTENb (Hanmpumep, 2-MeTHIOYTeH-2), TO TIPU €ro OKUCICHUU
IPOUCXOAUT 00pa30BaHUE KETOHA.

Pacuernsblie 3agaun C4 npeamnonaratoT NpOBEPKY YMEHHUS BBITYCKHUKOB PELIATh
3aJlauM, B KOTOPBIX OJJHO M3 MCXOIHBIX BEIIECTB AaHO B M30bITKE. [Ipu onpenenenun
U30bITKa  MCXOJHOTO  BEIIECTBA  HEOOXOAMMO  OOpaTUTh  BHUMAHUE  Ha
CTEXMOMETpPUYECKHE KOIPPUIMEHTHI U YUECTh WX MPHU ONPEAEIEHUU TOrO BEIECTBa,
KOTOpO€ HaxoauTcsl B M30bITKe. PacueT maccoBoil A0JM BelIecTBa B pacTBOpE MOCHE
peaklMy paluMoOHAIbHO MPOBOJIUTH C MCMOJb30BAHMEM 3aKOHA COXPAHEHUSI MACChI:
Macca BEUIECTB, BCTYNUBIIMX B PEAKIMIO paBHA Macce BEUIECTB Mociie peakuuu. [lpu
ATOM CJEAYET YUUTBIBATh, YTO MPOAYKTHI PEAKIIMU MOTYT MOKUAATh chepy peakiuu B
BU/JIE OCaJIKa WJIK rasa.

[Tpumep:

1. Ha mwnedrpanusamuro 7,6 T CcMeCM MypaBbMHOM M YKCYCHOW KHCIJIOT
u3pacxonoBano 35 ma 20 % pactBopa ruapokcuaa kamus (mwioTHocTh 1,20 r/m).
PaccunranTe maccy yKCyCHOM KHMCIOTBI M €€ MAacCOBYIO JIOJI0 B MCXOJHOW CMECH
KHCJIOT.

=



HCOO+KOH=HCOOK+H,0

CH3;COOH+KOH = CH3;COOH+H,0

Mppa =35%1,2=42 1

M on =42%0,2=8,4 r v= 8.4/56=0.15 monb

ITycte macca (CH3COOH) paBHa m

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

m=3,0 r (CH3COOH) B ucxoaHoi cmecu

®(CH3COOH)=3,0:7,6=0,395 39,5 %

3aganme CS5 npennonaraer MNpOBEPKY 3HAHUS BBITYCKHUKAMU OOHIMX (GopMyd
KJIACCOB OPraHMYECKUX COCIUHEHUM, YMEHUE 3aluChiBaTh YPABHEHUS PEaKIUi B
oOIIieM BHJI€ U MPOU3BOJUTH PACUETHI, CBA3AHHBIE C OIMpPEACICHUEM MOJEKYISIPHON
dopmynbl. bonbiioe konMuecTBO OMMOOK MpU BBIMOJHEHUU 3anady C5 cBsi3aHO C
HEBEPHBIM ONpeIeICHUEM oOmiein bopmybl JUTaJI0T€HOIIPOU3BOIHBIX,
rajJjOreHONPOU3BOIHBIX  YIVIEBOJAOPOAOB.  DK3aMEHyEMble  MYTAOT  PEAKLIHU
rajOreHUPOBAHMS U THIPOTAIOTEHUPOBAHUS AIIKEHOB.

[Tpumep:

1. Ilpu B3auMoOAEHCTBHM MPEAEIBbHOIO ajbieruga maccoil 5,8 © ¢ H30BITKOM
ruapokcuaa meau (II) mpu HarpeBanuu odpazosanock 14,4 r ocaaka oxcuaa meau (I).
YcTaHOBUTE MOJIEKYIISIPHYIO (POPMYITY albIeru/a.

—_

Cn H2HO+2CU(OH)2 Cu,0+H,0+CnH,NO, M (CUQO): 144 r/monb

v (CnH;n0) = v(Cu,0) M (CnH,n0O) = 14n+16
5,8/ (14n+16) moar=0,1 momas v(Cu,0)=14,4/144=0,1 monn
n=3 v (CnH,n0) =5,8 / (14n+16) mob
TunuyHebie OIMOKM: ONPEACIICHUE TUIIOB XUMUYECKOM CBA3H, PACUETHI B 3aJ1a4ax
Ha TMPUTOTOBJIICHUE PACTBOPA; OCYLIECTBICHUE LEMOYKM IPEBPALICHUN BELIECTB;
3aTPYJHEHHS B COCTABICHUU XWMHYECKHX YPAaBHEHUM B COOTBETCTBHM C TEKCTOM
3a1aHUS U YCIOBUSMHM XUMHUYECKOW PEAKLMHU, PENIEHNE KOHTEKCTHBIX 3a1a4 U 3aJaHUs
Ha COOTBETCTBUE.

Xopomwe pe3ynbtathl EI'D o xumuu u cpenuuii 6aut B PA — 53,95% nonydenst
Ha OCHOBAHMM Kauye€CTBEHHOW pPabOThl yuyHTeled XMMHH, HCIOJNb3YIOLIUX B padoTte
coBpemeHHble YMK u 351eKTpOHHBIE pecypchl, aKTUBHOM Y4eOHOW W BHEYPOUHOUH
nesitenbHOocTH MHOTHX oOyyatomuxcst OO (PEMIL, yuactre B onmuMnuaaax, MHTEpPHET
— KOHKYpPCaXx U UHBIX COCTSI3aHUSIX).

PEKOMEH/IALINU:

J1J1 TOBBILICHUS PE3YJIbTaTOB 00yUYaIOIIUXCSI

® HAa YpOKax M BHEYPOUHBIX 3aHATHAX HANO CHUCTEMATUYECKH IPOBOAUTH
TPEHUHTY O BBIOJIHEHUIO TeMaThuueckux TecToB u 3ananniit KUM EI'D no xumuu Ha
2020 rog;
® [POBOJAUTH CEMHHApPbl, XUMUYECKHE TPEHUHTHU IO BBINOJHEHUIO 3a1aHuil EI'D



110 XUMUHU;
® 3(O(EeKTUBHO HCMONB30BATh  BHEYPOUHYIO JAESATENBHOCTH JIJISl BBIMTOJIHEHUS
TECTOBBIX 3aJIaHHUI;

® OpUEHTHPOBATh YyYaIIMXCS HAa YMEHUE BAYMYHMBOTO UTEHHS 3alJaHUNd H
JIOTUYECKOTO aHalIM3a COJEP)KAHMS, a HE TOJBKO Ha KOJMYECTBEHHOE pEIICHUE
OJIHOTMITHBIX 3aJ]aHUM;

® VYCWIHTHh POJb XUMHUYECKOIO HKCIEPUMEHTA, T.K. XUMUYECKUH SKCHEPUMEHT
IIOMOTAET HAIlOJHUTh YCBAMBAEMbIC YYAIlUMHCS TOHATHS KUBBIM, KOHKPETHBIM
coJiepKaHUEM, YBUJIETh B OTAEJIbHBIX (hakTax 00IIre 3aKOHOMEPHOCTH;

® [IPUHUMATh aKTUBHOE yuyacTue B padote MO yuurteneir XuMuu, B TOM YUCIIE TIO
0OMEHY ONBITOM Ka4Y€CTBEHHOM NOJArOTOBKH BhIMYCKHUKOB OO K EI'D no xumuu;

® CBOEBPEMEHHO BBIABUTh KOHTMHIEHT OOydarouiuxcs, KoTopeie BbiOepyT EI'D
0 XUMHUU, W HayaTh CBOEBPEMEHHYIO MOATOTOBKY 110 HWHIUBUIYaAJIbHBIM
00pa3oBaTENbHBIM TPACKTOPUSIM;

® [IpU IUIAHUPOBAHUU U IMPOBEICHUHU YUEOHBIX 3aHATUN MO XUMHUU HEOOXOIHUMO
yIeIsITh 0c000€ BHUMAaHHE TEMAaTHYECKOMY M3YYEHHUIO U BBINOJHEHUIO 3a/IaHuM,
pelIeHrne KOTOPBIX BBI3BAJIO 3aTpydHEHHUs y BbIMYCKHUKOB 2019 roga npu cpaue EI'D
0 XUMUH;

e 0TpalaThIiBaTh YHUBEpPCAIbHbIE y4eOHbIE JEUCTBHS, B TOM YHCIE YMEHHE
BHMMATEJIbHO YWTaTh 33JaHUE W YETKO OTBEYaTh Ha IOCTABJICHHBIE BOMPOCHI,
MIPOBOJIUTH MBICIICHHBIN SKCIIEPUMEHT;

® YYUTh IPAMOTHO O(POPMJISITH OJIAHKU OTBETOB M MMCbMEHHBIX 3aJIaHUN;

® PEKOMEHJOBaTh ydamumcs Ipu noaroroBke kK EI'D mo xumum mupe
ucnoJib3oBaTh MaTepuaibl caiita ®UIIN (oTKpbITHIN OaHK 3a1aHM);

® OCYILIECTBIISATh PA3JIMYHBbIE BUAbl BHEYPOUHOU AESITENIBHOCTU C y4YalllUMHUCA B
CUCTEME JOTOIHUTEILHOIO 00pa30BaHMUS;

e IIMpE NPUBJIEKATh 00yYaeMbIX K yUYaCTHUIO B KOHKYPCHBIX COCTS3AHUSIX.

YuutenaM He0OXOAMMO PpEryJIIipHO TMOBBIIATh CBOW 0Opa3oBaTEIbHBIM
YPOBEHb:

® IPOBOAUTH paboTy 1O camMo0oOpa30BaHUIO, [0  COBEPILICHCTBOBAHUIO
OpraHu3alMK U METOAUKH ITPENOIaBaAHMS IPEIMETA;

® CHCTEeMAaTHYECKHM OO0ECHeunBaTh KayeCTBEHHYIO MOJATOTOBKY K 3aHATUSIM H
BBICOKO3(()EKTHUBHYIO COBMECTHYIO JI€SITEIbHOCTh C 00y4aeMbIMH;

® [PUMEHSATH COBPEMEHHBIE TEXHOJIOTMM OOYYEHUs, IMOBBIIIAIONIME HUHTEPEC K
peIMeTy U MOTHBAILIMIO KAYECTBEHHOTO O0yUYeHUS;

® HAa ypOKAaX W BHEYPOUHBIX 3aHATUAX CUCTEMATUYECKH MPOBOJUTH TPEHUHTH IO
BBIIIOJIHEHUIO TeMaTuueckux TectoB U 3amanuii KNMM EI'D nmo xumuu Ha 2020 ron.

[Ipy mIaHupoBaHWMM U oOpraHuzanuu NoAroToBku k EI'D pexoMeHnmyercs
YUUTBIBATh Pa3HbId YPOBEHb MPEAMETHOW MOJATOTOBKHM 00y4YaeMbIX U BO3MOXKHOCTH
mudepeHIIMPOBAaHHOTO OOYYEHHUs IIKOJBHUKOB C Pa3HBIM YPOBHEM MPEIMETHOM
MOJITOTOBKH.

CocraBurenu: crapmmii Meroguct o xumuu Lloposa M. /1.

IIpencenarenb peruOHAIIBHOM NPEAMETHOU KOMUCCUU
Onsanna E.M.






