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KOHTPOJIbHBIX U3MEPUTENIbHBIX MaTepUaIoB
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«DEJIEPAJIbHBI HHCTUTY T MEJIATOr MUECKUX U3MEPEHUIN»

X1MMUMSL, 11 knace
Cneunpuxanus
KOHTPOJIBHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
1151 mpoBeeHusi B 2018 rogy eAuHoOro rocyiapcTBeHHOr0 IK3aMeHa
no XUMHUHU

1. Haznauenue KUM EI'D

Enunblii rocynapcrBeHHblll 3k3aMmeH (nanee — EI'D) mpencrasiser coboit
¢dopMy OOBEKTHBHOM OLEHKM KadecTBa MOATOTOBKM JIMIL, OCBOUBILIHX
o00pa3oBaTtesbHbBIC POrPAMMBI CPETHETO OOIIEro 00pa3oBaHUs.

EI'D nmnpoogurcs B  coorBerctBUM ¢ [lopsakoM — mpoBeaeHuUs
TOCY/IapCTBEHHOH aTTeCTAllMd MO 00pa3oBaTENbHBIM IPOrpaMMaM  CpPEIHETO
obmero oOpazoBanus (mpuka3 MuHoOpHayku Poccum ot 26.12.2013 Ne 1400
3apeructpuposad MuntocroM Poccun 03.02.2014 Ne 31205).

IIpn mposenenmn EI'D  HCIONB3yrOTCS KOHTPOJBHBIC H3MEPHTEIIBHEIC
marepuansl  (KMIM) cranpapTusupoBaHHOH (OPMBI, KOTOpBHIE  IIO3BOJISIOT
YCTaHOBHTH YPOBEHb OCBOCHHS BBIMYCKHMKaMH DenepaqbHOr0 KOMIOHEHTA
TOCYapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CpexHero (TIOJHOTOo) OoO0IIero
00pa3oBaHMs M0 XUMHH (0a30BBI U IPOQHIEHBIN YPOBHH).

Pe3ynpTaTel €AMHOTO TOCYAApPCTBEHHOTO dK3aMeHa M0 XMMHH MPU3HAITCA
00pa3oBaTeNbHBIMU OPTaHU3ALUSIMH BBICIIETO MPOQGECCHOHATFHOTO 00pa30BaHUS
KaK pe3yNbTaThl BCTYIHUTEIBHBIX UCITBITAHIN 110 XHMHN.

2. lokyMeHTBI, onpeaesiiomue cogepxxkanue KUM EID

Copepxxanne KHWM EI'D ompenensercs Ha ocHoBe @DenepaibHOTO
KOMIIOHEHTa TOCYAAapCTBEHHOTO CTaHAapTa CpeaHero (IOJHOTo) oO0Iero
oOpa3oBaHMs IO XUMHH, 0a30BBIi W TpodmIbHBIA ypoBHH (TIpHKa3
Mmuno6pasoBanust Poccnu ot 05.03.2004 Ne 1089).

3. [loaxons! Kk 0TOOPY copep:kanus, pazpadorke crpykrypst KUM EI'D

Ot60p comepxanuss KM s nposenerns EI'D mo xumum B 2018 roxy B
LEJIOM OCYLIECTBIISVICA C Y4€TOM TeX OOLIMX YCTaHOBOK, HAa OCHOBE KOTOPBIX
(OpPMHPOBAMCH DK3aMEHALMOHHBIE MOJAENIH MPEebIAYINUX JeT. B umcne atux
YCTaHOBOK HamOojee BaXKHBIMH C METOAWYECKOH TOYKM 3pEHHS SBIAIOTCS
CleyIOoIue.

. KHWM opueHntupoBaHbl Ha NPOBEPKY YCBOCHMSI CHUCTEMBbl 3HAHUM,
KOTOpasi paccMaTpUBAaeTCsl B KadecTBE HMHBApPUAHTHOTO SApa COIEpPIKAHUS
JIEHCTBYIONIMX MPOTPAMM IO XUMUH JJIs1 0011e00pa3oBaTeNbHBIX opraHu3anuii. B
CTaH/apTe 3Ta CHCTeMa 3HAHWH Tpe/CTaBlcHa B BUJE TPeOOBaHUH K ITOJITOTOBKE
BBINMYCKHUKOB. C TaHHBIMU TPEOOBAHUSIMH COOTHOCHUTCSI YPOBEHb NIPEABSBICHUS B
KHM npoBepsieMbIX 3J1IEMEHTOB COJEPHKAHUS.

U Cranmaprm3upoBanHble  Bapuantel KM,  koTopele  OymyT
UCIIOJIb30BATLCS NIPU IIPOBEJCHUU 3K3aMEHa, COAEpKaT 3alaHus, pa3lIMuHbIE I10

(dbopMe TpeabsIBICHUS YCIOBHS ¥ BHAY TpeOyeMoro OTBETa, IO YPOBHIO
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X1MMUMSL, 11 knace

CIIO’KHOCTH, @ TaKKe IO croco0aM OLIEHKH MX BBINOJHEHUS. 3aJaHusl TOCTPOSHBI
Ha MaTepHuaje OCHOBHBIX Da3lelIoB Kypca XWMHUH. Kak W B MpexHHE TOJHI,
00BbekTOM KOHTpOJA B pamkax EI'D 2018 roma sBisiercst cucreMa 3HaHUH OCHOB
HEOpraHu4eckoi, obmed u opranuyeckoil xumuu. K uucioy TIJIaBHBIX
COCTABISIIOIIMX 3TOM CHCTEMbI OTHOCATCS: BEAyIIHE MOHATHA O XUMHYECKOM
3JIEMEHTE, BEIIECTBE U XUMHUUECKON peaKIUy, OCHOBHBIC 3aKOHBI U TEOPETUUECKUE
MOJIOKCHUSI XUMHHM, 3HAHUS O CHCTEMHOCTH ¥ NPHUYMHHOCTH XHMHYECKHX
SIBICHUH, TeHe3Hce BEIEeCTB, CHOco0ax IO3HaHMS BellecTB. B cranmapre sta
cUcTeMa 3HAHWH NpeAcTaBlieHa B BUAE TpeOOBaHMH K YPOBHIO IMOATOTOBKE
BBIITYCKHHUKOB.

. B nensx obecrniedeHns: BO3MOXKHOCTH TUPPEPSHITUPOBAHHON OICHKH
y4eOHBIX JocTHkeHUH BbIMycKHHKOB KHWM EI'D  ocCymecTBIsIOT TPOBEPKY
OCBOCHHUSI OCHOBHBIX O0Opa3oBaTEeNbHBIX MPOTPaMM O XMMHUH Ha TPEX YPOBHIX
CIIOXHOCTH: 0230BOM, ITOBBIIIIEHHOM H BBICOKOM.

. ITpunuunuanbHoe 3HaueHue npu  paspaborke KHMM  umena
peanuzanus TpeOOBaHUI K KOHCTPYHUPOBAHUIO 3alaHUH paznuyHoro tuna. Kaxmnoe
3aJaHue CTPOMJIOCH TaKUM 00Opa3oM, YTOOBI €ro CoAep)KaHHe COOTBETCTBOBAIIO
TpeOOBaHUAM K YPOBHIO YCBOCHHUS ydeOHOTO MaTepHaia U (OpMUPYEMBIM BHIaM
y4eOHOM HeaTeNbHOCTH. Y4eOHBIII MaTepual, Ha OCHOBE KOTOPOTO CTPOMIIMCH
3aJlaHusl, OTOMpAJICA MO MPHU3HAKY €ro 3HAYMMOCTH IS 00IieoOpa3zoBaTebHON
HMOATOTOBKM  BBITYCKHUKOB cpeqHedl mkoisl. Ocoboe BHHMaHWE IIpH
KOHCTPYMPOBaHUM 3aJaHUl YIEIEHO YCUJICHUIO AEATEIILHOCTHOM U IPaKTHKO-
OpPUEHTUPOBAHHOM COCTaBJIAIONIEH UX CONEPKAHUS.

Peamuzamust ~ 3TOro  HampaBlieHMs ~ WMeJa  LeNbl0  IOBBIICHHE
nmuddepenupyomei ciocoOHOCTH 3K3aMeHAIIMOHHOI MojenH. CTPyKTypa 4acTH
1 paboTsl mpuBeneHa B OONBIIEE COOTBETCTBHE CO CTPYKTYpOH Kypca XHMHH.
[TocTpoenue 3aianuii, B MEPBYIO Ouepelb 3aJaHuii 0a30BOTO YPOBHS CIIOKHOCTH,
OCYILECTBICHO TakUM 00pa3oM, 4YTOOBI WX BBIOJHEHUE MPEoyCMaTPUBAIO
HCTIONF30BAHHE BO B3aMMOCBS3M OOOOIIEHHBIX 3HAHWH, KIFOUEBBIX IOHATHH H
3aKOHOMEPHOCTEN XUMUHU.

4. Ctpykrypa KUM EIT'D

Kaxplii BapuaHT 9K3aMEHAIMOHHON pabOThl OCTPOEH O €AMHOMY IUIAHY:
paboTa COCTOMT W3 ABYX YacTel, BKIrO4amommx B ceOs 35 3amanuii. Yacts 1
collepkuT 29 3amaHuil ¢ Kpamkum omeemom, B X uucie 21 3amaHue 6a306020
YpOGHs CIOKHOCTU (B BapUaHTE OHU IPHUCYTCTBYIOT IO HoMepamu: 1-7, 10-15,
18-21, 26-29) u 8 3amaHuii nogvlueHHO20 YPOBHS CIOKHOCTH (MX MOPSAKOBBIE
Homepa: 8, 9, 16, 17, 22-25). Yacth 2 couepUT 6 3aJaHUN 8bICOKO20 YPOBHS
CHIOICHOCU, C PA36EPHYMbIM omeemoMm. D10 3aJaHus nox Homepamu 30-35.

OOmue cBeCHNUS O paclpeeNICHHH 3aIaHHi M0 YacTsIM 3K3aMEeHAIIMOHHOM
pabOoThI U UX OCHOBHBIX XapaKTepUCTUKaX IpeACTaBIeHbI B Tabuuue 1.
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Tabnuya 1
Pacnpeoenenue 3a0anuii no uacmam sK3ameHayuoHHol pabonmul
IIpoueHT
MaKCHUMAaJIbHOI'O
N MEpBUYHOTO Oaa
MakcuManbHbIH 1ep
Konuue- . 3a BBHINOJIHEHUE
Yactb BUYHBIN 6asuI 3a N . .
CTBO 3a7aHuil JaHHOM Tun 3ananuit
paboTsI . BBITIOJTHEHUE
3alaHUK o IPYIIBI OT O0IIEro
3aJJaHU# TPYIIILI
MaKCHUMAaJIbHOI'O
MepBUYHOTO Oana,
paBHoro 60
YacTs 1 3agaHusi ¢ KpaTKUM
29 40 66,7 A p
OTBETOM
BamaHus ¢ pasBép-
Yacts 2 6 20 33,3 A PasBep
HYTBIM OTBETOM
Hroro 35 60 100

KonunuectBo 3apaHuii TO WM MHOW Tpymibel B obOuieit ctpykrtype KUM
OTIpeNIeNIeHO C YYETOM CIIeAyIoMmuX (HaKkTOPOB: a) TAyOHHA H3yUeHHS IPOBEPIEMBIX
3JIEMEHTOB COJAepKaHMsA ydeOHOro Marepmama, Kak Ha 0a30BOM, Tak W Ha
MOBBINICHHOM YPOBHSX; 0) TpeOOBaHUS K TUIAHUPYEMBIM pe3yJbTaTaM 00y4eHHs —
MPEIMETHBIM 3HAaHUSAM, NPEAMETHbBIM YMEHHUSIM U BUAAM y4eOHOH AesSTeIbHOCTH.
OTo mo3BONMWIO OOjiee TOYHO OMpeAeiIuTh (PYHKIHMOHANBbHOE TNpenHa3HaYCHUE
KaXJ10M Ipynisl 3ajaHuil B cTpykType KIIM.

Tak, 3a1aHusl 6a3068020 YPOGHS CIONCHOCIMU C KPATKUM OTBETOM IIPOBEPSIIOT
YCBOCHHE 3HAYUTENBHOTO KojuuecTBa (42 u3 56) SIEMEHTOB COACpIKAHUS
Ba)XHEHIIUX pa3feioB MIKOJIBHOTO Kypca xumuu: «TeopeTHyeckne OCHOBBI
xuMun», «Heopranwyeckas xumus», «OpraHudeckas XuMHUs», «MeTObI
MO3HAaHUsI B XUMHUU. XHUMHS M SKu3Hb». CornacHO TpeOOBaHUSM CTaHAApTa
K YPOBHIO TOJTOTOBKH BBITYCKHHKOB 3TH 3HAHUS SIBISIOTCS 00S3aTEIBHBIMU IS
OCBOGHHS KaXK/(BIM 00yJaIOIIIMCS.

3agaHus TaHHOM IPYIIBI KIMEIOT CXOACTBO MO (hOPMaTbHOMY MPU3HAKY — IO
(dhopMe KpaTKOro OTBETa, KOTOPBIN 3alMChIBACTCA B BUJAC JIBYX JTHO0 TpEX mudp,
WM B BUAE 4YWCIA C 3aJaHHOM CTENEeHbI0 TOYHOCTH. MeXIy TeM Io
(GOpMYIHPOBKAaM YCIIOBHS OHH HMEIOT 3HAYHWTENBHBIC pa3lIMyMs, YeM, B CBOIO
ouepesb, ONPEAEISIIOTCS Pa3iIvyMsi B IOMCKE BEPHOTO OTBETa. JTO MOTYT OBITh
3aJaHus C €IMHBIM KOHTEKCTOM (KaK, Halpumep, 3aganus 1-3), ¢ BEIOOpOM IBYX
BEPHBIX OTBETOB W3 IISATH, a TAaKXKe 3aJaHusl Ha «yCTAaHOBJICHHE COOTBETCTBHUS
MEXY TO3UIMSIMU JABYX MHOXECTB». [IpHM 3TOM BaXKHO 3aMETHTh, YTO KaXI0e
OTIeNnbHOe 3agaHue 0a30BOr0 YpOBHS CJIOKHOCTH He3aBUCHUMO OT Qopmarta, B
KOTOPOM OHO TIPEICTaBICHO, OPUEHTHPOBAHO HAa MPOBEPKY YCBOEHHS TOJBKO
OJHOTO ONpeNeNnéHHOro JJeMeHTa coiepxkaHus. OmHaKo 5TO He SBIIETCA
OCHOBaHHUEM JJIsl TOTO, YTOOBI OTHECTH JaHHBIC 3a/laHKs K KaTETOPHUHU JIETKHX, HE
TpeOYyIOIMX OCOOBIX YCWJIMH JUIs TOWCKAa BEpHOrO OTBeTa. HampoTus,
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X1MMUMSL, 11 knace
BBIMOJHEHUE JIO00T0 W3 OTHUX 3aJaHud Mpeanojaraer o00s3aTesNbHBIA U
TIIATENBFHBIN aHATN3 YCIOBHS M IPUMEHEHUE 3HAHUI B CHCTEME.

3aJaHus nOGLIUWEHHO20 YPOGHS CIOXKHOCTU C KPAaTKUM OTBETOM, KOTODBI
YCTAaHaBIUBAETCSl B XOJ€ BBIIOJIHEHMS 3aJaHUs M 3alMCBIBACTCS COIVIACHO
YKa3aHUSM B BHJIEC ONPEACIEHHOW IMOCIEAOBATEILHOCTH 4YeThIpEX 1udp,
OpPUECHTHPOBAHBI Ha MPOBEPKY YCBOCHUS OOS3ATENBHBIX JJIEMEHTOB COJIEPKAHUS
OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPAMM IO XHMHH HE TOJILKO 0a30BOro, HO U
yIrayOJeHHOro YpoBHS. B cpaBHEHMM C 3aJaHUSIMM HpEeAbIIyLIed TpyHmbl OHU
NPeoyCMaTpUBAIOT  GuinoiHeHue  OONBIIEr0  pasHooOpa3us  OeHCTBUMA 1O
MPUMEHEHUIO 3HAHUN B M3MEHEHHOH, HECTAaHAAPTHOM CUTyaluu (Harmpumep, AJs
aHanmM3a CYNIHOCTH HM3YYCHHBIX THIIOB pEakKInii), a Takke CHOPMHUPOBAHHOCTH
YMEHUH cucmemamusuposams u 0606wjams MONTyUYCHHbIE 3HAHUS.

B sKx3aMeHanMoOHHON paboTe MpeAsIokKEeHA TOJIBKO OJTHA PAa3HOBUIHOCTD ATHX
3aJlaHUil: Ha YCTaHOBJEHHE COOTBETCTBHS IO3ULMH, NPEACTABICHHBIX B JIBYX
MHOXECTBaX. DTO MOXET ObITh COOTBETCTBUE MEXIY: Ha3BAHUEM OPTaHUUYECKOI'O
COCIMHEHHS U KIACCOM/TPYIIOH, K KOTOPOMY(-0if) OHO MPHUHAIJIEKHT; HA3BAaHUEM
i (OPMYJIOH CONMM W OTHOUIGHHEM OTOH CONM K THAPONN3Y; HCXOJHBIMHU
BELIECTBAMHU M MPOAYKTAMH PEAKIIMU MEXY 3TUMHU BEUIECTBAMU; Ha3BaHUEM HIIU
(bopMyII0ii COIM U MPOSYKTAaMH, KOTOpBIE 00pa3yloTCsl Ha MHEPTHBIX JJIEKTPOAaX
MIPHU JIEKTPOJIH3E €€ BOTHOTO pacTBOpa, U T.JI.

Jus  oneHkn Cc(HOPMHUPOBAHHOCTH HHTEIUIEKTYAIBHBIX yMEHHH Oolee
BBICOKOT'O YPOBHSI, TaKUX KaK YCMAaHaeIueamy MPUUYNHHO-CIEICTBEHHbIE CBSI3U
MEXIYy OTHACNbHBIMH DJJEMEHTaMH 3HAaHMK (HampuMep, MEXIY COCTaBOM,
CTPOGHUEM W CBOMCTBAMH BELIECTB), (POpMYIUpo8amv OTBET B ONPEAEIEHHON
JIOTUKE C apryMEHTAallMeil CIeNlaHHBIX BBIBOJIOB M 3aKIIIOYEHHH, HCIIOJIB3YIOTCS
3aJ]aHus BBICOKOT'O YPOBHSI CJI0KHOCTH € Pa3BEPHYTHIM OTBETOM.

3amaHus ¢ pasgépHymuiM  omeéemom, B OTIAMYHE OT 3aJaHuid JBYX
MPEIbIIyIUX THIIOB, MPEIyCMaTPUBAIOT KOMIUIEKCHYIO MPOBEPKY YCBOCHHS Ha
yriyOJIeHHOM ypOBHE HECKOJBKMX (ABYX W 0oJiee) DIIEMEHTOB COZICpKAaHUSA M3
Pa3NUYHBIX COAEpKaTelIbHBIX OJ0KOB. OHHU MOApa3AENAIOTCS Ha CIeayIolne
Pa3HOBUIHOCTH:

—3aJjaHus, TPOBEPSIOIINE YCBOGHHE BAXKHEHIINX OSJIEMEHTOB COJIEp)KaHMUs,
TakuX, HampuMmep, KaK «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE — PEaKLUN,
«peaxnuu HOHHOTO OOMEHay;
—3aJaHus, I[POBEPSIOIIME YCBOGHHME 3HAHMM O B3aMMOCBSI3M BEIIECTB
pa3IMuYHBIX KJaccoB (Ha mpuMepax MPEeBpalleHUH HEOPraHWYecKuX |
OpraHMYECKUX BEUICCTB);
— pacu€THbIE 3a/1a4H.

3anaHus ¢ pazeEpHymviM 0meemom OPUEHTHPOBAHBI HA IPOBEPKY YMEHUI:
— 00bsicHAmMb 00yCIOBIEHHOCTh CBOMCTB M NMPUMEHEHUS BEIIECTB UX COCTABOM
U CTPOCHUEM, XapakTep B3aWMHOIO BIHMSHUS aTOMOB B  MOJIEKyJax
OpraHMYECKUX COEAMHEHHUI, B3aMMOCBSI3b HEOPraHWYECKHMX M OPTraHUYECKHUX
BEIIECTB, CYITHOCTh U 3aKOHOMEPHOCTb NPOTEKAHUS N3YUYEHHBIX THIIOB PEaKIIUi;
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— NPo60OUMb KOMOMHUPOBAHHBIC PACYETHI 10 XUMHUUECKUM YPaBHEHHUSM.

5. Pacnpenenenue 3aganmii KMM mno coaep:kaHWio, BHIAAM YMeHHIl U
crocooam aeucTBU
[Ipu onpenenenun konuuectBa 3aaannii KUM EI'D, oprueHTUpOBaHHBIX Ha
MIPOBEPKY YCBOEGHHUSI YIEOHOTO MaTepHajia OTAEIbHBIX OJOKOB / COAepKaTeIbHBIX
JIMHAHN, YIATHIBAJICS TIPEXK]IC BCETO 3aHUMAEMbIi IMU 00BEM B COJICPKAHUM Kypca
xuMuH. Hampumep, nNpuHATO BO BHHMMaHMe, 4YTO B CHUCTEME 3HAaHMH,
OTIPENENAIOMINX YPOBEHb MOATOTOBKU BBITYCKHUKOB MO XHUMHH, BaKHOE MECTO
3aHUMAIOT DJIEMEHTHI COJNEPXKAHUS CONepKATENbHBIX ONoKoB «Heopranndeckas
XuMus», «OpraHmdeckas XHMHUS» U COJCPKATSIBHON JIMHUHM «XWMHYecKas
peakuus». Ilo »Tol mpuunHe cyMMapHasi 10Jsl 3a1aHUi, TPOBEPSIONINX YCBOSHHE
WX COIEpXKaHWs, COCTaBWJIa B OSK3aMEHAIMOHHOW pabore 69% oT oOmero
KOJIM4ecTBa BceX 3aaaHuid. [IpencraBieHne O pachpeielcHUN 3aJaHuid 110
coJIepKaTeNIbHBIM OJIOKaM / COJIePIKATENIbHBIM JIMHUSAM AaéT Tabnuna 2.
Tabnuya 2

Pacnpedenenue 3a0anuii 5K3aMEHAYUOHHOU pabOmMbL NO COOEPIHCAMENbHBIM
b10KaM / COOepIHcamenbHbIM TUHUSAM KYPCA XUMUU

KonnuecTBo 3aganmii B yacTsx paboThI
No ConepxatenbHbie OJOKH /
- cojiepKaTeNbHbIe JIMHUNA Best Yacrs 1 Yacrs 2
pabota
1 | Teopemuueckue ocnogvt xumuu: COBpEMECHHBIE 4 4 -
TIPEICTaBICHUS 0 CTpOCHHU aToma,
Ilepuonauueckuit 3akoH u  Ilepuoauyeckas
cucTeMa XUMHYECKHX 3JICMEHTOB
J .M. MeHnneneeBa,  XuUMHuYECKass  CB3b U
CTPOCHHE BELIECTBA
Xumuueckasn peaxyus 8 6 2
2 | Heopzanuueckue séeuwgecmea: Kiaccupukauus u 7 6 1
HOMEHKJIaTypa,  XHMHYECKHE  CBOWCTBA U
TeHEeTHYeCKasi CBSA3b  BEHIECTB  PA3IHMYHBIX
KJIaCCOB
3 | Opzanuueckue sewjecmea: xnaccuduxanus u 9 8 1
HOMEHKJIaTypa, = XHMHYECKHE  CBOWCTBA U
TeHeTHYeCKasi CBSA3b  BEHIECTB  PA3IHMYHBIX
KJIaCCOB
4 | Memoow nosnanua é xumuu. Xumun u HCu3ny: 2 2
9KCIIEPUMEHTAIBHBIE OCHOBBI XHUMHH, 00LIHe
TIPEACTaBICHUSI O TPOMBIIUICHHBIX CIIocobax
MOJTyYeHHsI BOKHEHIINX BEIIECTB
Pacuémovr no xumuueckum popmynam u 5 3 2
YPasHeHUuaM peaxyuil
Hmozo 35 29 6
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CootBerctBue coaepxxkanuss KM EI'D o0wmum mensiM oOy4YeHHUs XHMUHU
B CpemHell mKoje oOecrednBaeTcs TeM, YTO MpeliaraeéMbleé B HUX 3aaHus
IOPOBEPSAIOT HApAAy C YCBOGHHEM DJIEMEHTOB COJACPXKAHUS  OBJIAJIEHHE
ONpeAeNEHHBIMI  YMCHUSIMH M CIoco0aMu  JICHCTBHI, KOTOpBIE OTBEYAIOT
TpeOOBaHMAM K YPOBHIO MOATOTOBKM BBHIMYCKHUKOB. IlpeacraBieHue o
pacrpeneneHny 3aJaHuii 0 BUAaM IPOBEPSIEMBIX YMEHHUH U crioco0aM AeHCTBHI
nmaér tabiuma 3.
Tabauya 3

Pacnpeoenenue 3a0anuii no sudam npogepsemvlx yMeHull u cnocobam
delicmeuti

X1MMUMSL, 11 knace

KomnmuectBo 3aJaHUH B 4aCTAX pa60TLI

2.4 | obwacuamo: 3aBUCUMOCTh CBOICTB 7 4 3
XUMHUYECKUX DJIEMCHTOB M HX COCIMHEHHM
OT TOJIOXKEHMs 371eMeHTa B [leprommdaeckoit
cucreme JI.1. Menneneesa; TIPUPOLY
XHUMHUYECKON CBS3M (MOHHOHM, KOBAJICHTHOIA,
METAJUTMYECKOH, BOJOPOIHOI); 3aBUCHMOCTD
CBOMCTB HEOPraHWYECKUX M OPraHHYECKHX
BEIIECTB OT MX COCTaBa W CTPOCHHS,
CYIIHOCTh HM3YYCHHBIX BHIOB XHMHYECKHX

peakiuii (3MEKTPOTUTHYECKOI
JIMICCOLMAIINN, MOHHOTO obMeHa,
OKHCIIHTEIFHO-BOCCTAHOBUTEIIHHBIX ) "

COCTaBJITh WX  ypPaBHEHUs;  BIUSHUE
pasIMYHBIX  (PAaKTOPOB  HA  CKOPOCTH
XUMHYECKOH peakuu W Ha CMEIICHHe
XMMHYECKOTO paBHOBECHS;

2.5 | nranuposams/npo6ooums: SKCIEPUMEHT 110 6 4 2
MOJIYYSHHIO W PACMO3HABAHMIO Ba)KHEHIINX
HEOPraHNYEeCKHUX u OpraHUYEeCKHX
COCMHEHUH, C Y4€TOM NpPUOOPETEHHBIX
3HaHWI O mpaBuiIax Oe3omacHol paboThI ¢
BEIIECTBAMH B J1abOpaTopu U B OBITY;
BBIYKCIICHHS 110 XUMUYECKHM (HOpMyiam U
ypaBHEHHUSM

Wroro 35 29 6

Ne OCHOBHBIE YMEHHS M CIIOCOOBI ISHCTBUH
Y Bes Yacrs 1 Yacts 2
pabota
1 | 3namv/nonumams:
1.1 | BaxHEHIINE XUMUUECKUE TTOHSTHUS; 4 4
1.2 | ocHOBHBIE 3aKOHBI U TEOPUU XUMUY; 2 2
1.3 | BaxHelIIMe BEMIECTBA K MaTepUAIIBI 1 1
2 | Ymemsn:
2.1 | nasvieamb ~ W3y4YCHHBIE  BeIIECTBA  IIO 2 2
TPUBHAIBHON WITH MEK/TyHapOTHOM
HOMEHKJIAType;
2.2 | onpedensmv/knaccuguyuposams: 5 5
BaJICHTHOCTb, CTereHb OKHCIICHUSI

XHUMHUYECKHX JIEMEHTOB, 3apsiibl HOHOB; BUJ
XMMHYECKHX CBS3¢H B COCIMHCHUSX WU THII
KPHCTAIUIMYECKOH  pEemETKH;  XapakTep
cpeopl  BONHBIX ~ pPAacTBOPOB  BEILECTB;
OKHCIIHTEIb u BOCCTAQHOBHUTEIB;
MIPUHA/UICKHOCTh BEHIECTB K  Pa3IHMIHBIM
KJlaccaM HEOpPraHHYEeCKHX M OpPTaHMYEeCKUX
COCJMHEHUH; TOMOJOTM U  U30MEpHI;
XMMHUYECKHEe pEeakIWy B HEOPraHWYECKOH M
OpraHMYecKOl XUMHHU (TI0 BCEM HM3BECTHBIM
KJIaCCU(HMKAIIMOHHBIM PH3HAKAM);

2.3 | xapaxmepuzosamy: s-, p- U d-3IIEMEHTHI 110 8 7 1
ux nonoxenuto B [lepuoandeckoii cucreme
J.1. MenneneeBa;  o0mme  XUMHYECKHE
CBOICTBa OCHOBHBIX KJIacCOB
HEOPraHWYeCKHX COCJAWHCHUH, CBOWCTBa
OTJENBbHBIX IPEICTaBUTENeH DTUX KIACCOB;
CTpOEHHE M  XHUMHYECKHE  CBOWCTBa
HM3YUYCHHBIX OPTaHUMYECKUX COCTHHCHHN;
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6. Pacnpenenenne 3axanuii KHM 1o ypoBHIO CJI0:KHOCTH
Pacnpenenenue 3amanuiit KM 1o ypoBHIO CIOXHOCTU IIPHBEJEHO B
Tabnune 4.

Tabnuya 4
Pacnpedenenue 3a0anuii no ypoeHsm cioicHoCmu
IIpouenT
MaKCHUMaJIbHOIO
MepBUYHOTO Oasuia
Yposenb . N
CHOKHOCTH KOJII/I‘-IGC"I;BO MaKchanuLHLH/I 3a BBIIIOJIHEHME 3aJaHMI
B 3aJaHAd | TEPBUYHBINA OaI JTAHHOTO YPOBHS OT
00111ero MaKCUMaJIbHOIO
MepBUYHOTO Oalia,
pasHoro 60
BazoBbiit 21 24 40,0
TloBBIIEHHBIH 8 16 26,7
Bricokwmit 6 20 33,3
Utoro 35 60 100
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7. lpoposzkuteasHocTb EI'D nmo xumun

OOmass MIPOJOIKUTENEHOCTh  BBIIOJHEHUS  HK3aMEHAlMOHHON  PaboThI
cocrasiser 3,5 gaca (210 muHyT).

IIpumepHOEe BpeMs, OTBOJMMOE Ha BBHINOJHEHUE OTACIBHBIX 3aJaHUH,
COCTaBJISICT:

1) anst kaxmoro 3amgaHusi 0a30BOTO YPOBHS CIOXHOCTH dYacth 1 — 2-3

MUHYTBI;

2) s KaKAOro 3aJaHHs MOBBIIIEHHOTO YPOBHS CIOXHOCTH dacTu 1 — 5-7
MHHYT;

3) Ans KaxIOro 3aJaHusl BBICOKOTO YPOBHS CIOXHOCTH dacTh 2 — 10-15
MUHYT.

8. lonojiHuTE/IbHBIE MATEPHAIBI H 000PYI10BaHUE
K kaxoMy BapuaHTy SK3aMEHAI[HOHHOM pabOThI MPHIIATAIOTCS CIIETYFOIIHE
MaTepuabl:
— Tlepuoguueckas cuctema xumuueckux snementoB .M. Menneneea;
— Tabnuia pacTBOPHUMOCTH COJIEH, KUCIIOT M OCHOBAaHUI B BOJE;
— 3JIEKTPOXUMHUYECKUN PsJl HANPSHKEHUH METalIOB.
Bo BpeMs  BBINONHEHWS  DK3aMCHAIMOHHOW  pa0oOThl  pa3permaeTcs

UCTIONB30BATh HEMIPOrPAMMHUPYEMBbIH KalbKYIATOP.
IlepeyeHp [ONMOJHMUTENBHBIX YCTPOMCTB M MAaTEpUaNIOB, IIOJNb30BaHUE
KOTOpBIMH paspenieHo Ha EI'D, yTepkmaercs mprkazom MuHoOpHaykn Poccum.

9. CucreMa OUEHHBAHHMS  BBINOJHEHHA  OTACJAbHBIX 3aJaHHl U
IK3aMeHAIMOHHOIi padoThHI B L[€JIOM

OTBeThl Ha 3alaHMs YacTH | aBTOMATHYECKH OOpabaTHIBAIOTCS IOCTE
cKaHupoBaHUs 01aHKOB 0TBETOB Ne 1. OTBETHI K 3aJJaHUSAM YacTH 2 MPOBEPSIOTCS
MpeAMETHON KOMUCCHEH.

3a mpaBWIBHBIA OTBET Ha Kaxkaoe u3 3amanuit 1-6, 11-15, 19-21, 26-29
ctaButcs 1 Oam. 3aaHue CYMTACTCS BBHITIOJHEHHBIM BEPHO, €CIIH 3K3aMEHYEMBIT
JlaJl IPABWJIBHBIA OTBET B BHJIE MOCIIEI0BATEILHOCTH UG MU YHCIIA C 3aIaHHON
CTEIEHbI0 TOYHOCTH.

3amanus 7-10, 16-18, 22-25 cuurTaroTcsi BBHIIOJHEHHBIMH BEpPHO, €CIIH
MPaBUIIBHO YKa3aHa TMOCIeI0BATEILHOCTD H(p. 3a MOJHBIH MPaBUIbHbIA OTBET B
3amanusax 7-10, 1618, 22-25 craBurcs 2 6aia; eciu JOIyIIeHa oJlHa OHOKa, —
1 Oamn; 3a HeBepHBIH OTBET (Ooiee OMHOW OMMOKW) WM ero oTcyTcTBHe — 0
0aIoB.

3ananus yactu 2 (C pa3BEPHYTHIM OTBETOM) NPEIYyCMATPUBAIOT MPOBEPKY
OT JIBYX JIO IISITH DJIEMEHTOB OTBETA. 3a/I1aHUs C pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBINOJTHEHBl  BBIMMYCKHUKAaMH  PAa3MUYHBIME  crocobamu. Hanmume xaxaoro
TpeOyeMoro 3JeMeHTa OTBETa OlCHHMBaeTCs | OaiaoMm, MOITOMY MaKCHUMalbHas
OIICHKA BEPHO BBINIOJHEHHOTO 3aJaHHsi COCTaBIsSeT OT 2 J0 S5 OamioB B
3aBHCHMMOCTH OT CTEIEHHU CIIOKHOCTH 3amanus: 3afganusg 30 u 31 — 2 6amna; 32 — 4
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baina; 33 — 5 6amioB; 34 — 4 Gamna; 35 — 3 Ganna. [IpoBepka 3amaHuii yactu 2
OCYILECTBIISIETCS. HA OCHOBE IIOAJIEMEHTHOTO aHajih3a OTBETa BBIIYCKHHKA B
COOTBETCTBHH C KPUTEPUSIMH OLICHUBAHUS 33]JaHUSI.

MaxkcumalbHbIH IepBUYHBIN Oamt — 60.

B coorBerctBun c¢ Ilopsaxkom mpoBeneHUss TOCyJapCTBEHHOW HMTOTOBOM
aTTeCTallMi 1O 00pa30BaTEeNBLHBEIM MPOrpaMMaM CpeIHEero o0IIero oO0pa3oBaHUs
(npukaz MunoOpnayku Poccunm ot 26.12.2013 No 1400 3apeructpupoBaH
MuntoctoM Poccnn 03.02.2014 Ne 31205)

«61. Tlo pesynbpraram mepBOil M BTOPOM MPOBEPOK IKCHEPTHI HE3AaBUCUMO
JIpyr OT Jpyra BBEICTABISIIOT Oaulbl 3a KaXIbI OTBET Ha 3aJaHus
9K3aMeHaIMOHHOM paboTel EI'D ¢ pa3BEPHYTHIM OTBETOM...

62. B ciyuae CyIIECTBEHHOTO pacXOXIACHHUS B Oalliax, BBICTABJICHHBIX
JIByMs SKCIIEpTaMHU, Ha3HAYAeTCsl TPEThs MpoBepka. CyIIeCTBEHHOE PacXOXKICHHE
B Oajiax OIpeleNeHO B KPHUTEPUSAX OICHUBAHHUS 10 COOTBETCTBYIONIEMY
y4eOHOMY MPEIMETY.

DKCIepTy, OCYIIECTBISIOIIEMY TPETBIO MPOBEPKY, MPEAOCTABISAETCS
nHpopMalms o Oaiiax, BBICTABICHHBIX OKCIIEPTAMH, pPaHEe MPOBEPSBIINMHU
9K3aMEHAI[OHHYIO paboTy».

Ecnu pacxoxaenue cocrasisier 2 u Ooiiee 0ayuia 3a BHIIOJHEHHE JTH000T0 U3
3amanuit 30-35, To TpeTuit ’KCHepT HMpoBEpsAET OTBETHI TOJBKO Ha TE 3aJaHUf,
KOTOPBIE BbI3BAIM CTOJIb CYIIECTBEHHOE PACXOXKICHHE.

Bannsl At mocTyniaeHus B By3bl oJcuuTbiBatoTcs o 100-0ayibHOM 1mikase
Ha OCHOBE aHaIW3a PE3yJIbTaTOB BBINOJHEHMS BCEX 3aJaHUM dK3aMEHALMOHHOH
paboTEHL.

10. U3menenust B KUM 2018 roga no cpasnenuio ¢ 2017 ronom

B sk3amenannonnoit padote 2018 roga no cpaBHenuto ¢ paboroit 2017 roga
TIPUHSATHI CIEYIOINE H3MEHEHNSI.

1. B mensax Oonee 4€TKOro pacmnpeaeicHusi 3aJaHuid MO OTACIbHBIM
TeMaTH4eCKUM OJIOKaM M COAEp)KaTeJbHBIM JIMHUAM HE3HAUUTEIbHO H3MEHEH
MOPSIIOK CIIeTOBaHUS 3aaHUi 0a30BOTO M MOBBIIIEHHOTO YPOBHEH CI0XHOCTH B
qacTH | SK3aMeHAIMOHHOM PaboTHI.

2. B sk3amenanonHoi pabore 2018 roga yBenmuueHo oOlee KOJIMYECTBO
3amanuii ¢ 34 (B 2017 r.) mo 35 3a cuér yBeNMYCHHS YHUCIA 33JaHUA 4YacTH 2
9K3aMEeHAIOHHON padoTsl ¢ 5 (B 2017 roxy) mo 6 3amaHuid. DTO IOCTHTHYTO
MOCPEJICTBOM BBEICHUS 33JJaHUH C €TUHBIM KOHTEKCTOM.

B uwactHocTH, B 1aHHOM (opmaTe mpenacTabiieHbl 3aaanus Ne 30 u Ne 31,
KOTOpble OpHEHTHUPOBAaHBI HA TIPOBEPKY YCBOGHHS BaXKHBIX D3JEMEHTOB
conepkaHus: «Peaknmu  OKHCIHTENBHO-BOCCTAaHOBUTEIBbHBIC» U «Peaknuu
HMOHHOTO OOMEHay.

3. H3MeHeHa IIKama OIICHWBAaHUS HEKOTOPHIX 33JaHUHd B CBSI3U C
YTOYHEHHEM YPOBHS CIIOKHOCTH ITHX 3aJaHHUI MO Pe3yJIbTaTaM UX BEITIOIHEHHUS B
SK3aMeHaIMoHHOM pabote 2017 rona:
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e 3amanve Ne 9 TMOBBIIIEHHOIO YPOBHS CJIOXHOCTH, OPUEHTUPOBAHHOE Ha
MPOBEPKY YCBOEHHUS DIIEMEHTa COAEP)KaHHA «XapakTepHblE XUMHUYECKHE
CBOWCTBA HEOPTraHWYECKHWX BEIIECTB» M TMpPEIACTaBIeHHOe B QopmaTe Ha
YCTAHOBJICHHE COOTBETCTBHS MEXKAY pEardpyroomMMH BEIIECTBAMH U
NPONYKTaMH pEakIMU MEXAy O3TUMH BEIIEeCTBaMH, OyJIeT OLIEHUBATHCS
MaKCHMaJbHO 2 OajmaMmu;

e 3asaHue Ne 21 6a30BOro ypoBHs CJI0KHOCTH, OPUEHTUPOBAHHOE HA IPOBEPKY
YCBOCHUS JJIEMEHTa coZiepKaHUS «Peakiuu OKHCITUTENbHO-
BOCCTAHOBHUTENIBHBIE» W TPEACTaBICHHOE B (opmare Ha YCTaHOBJIECHUE
COOTBETCTBUSI MEXIY dJJIEMEHTAaMH JIByX MHOXKECTB, OyleT oneHuBaTbes 1
GauioMm;

e 3ananue Ne 26 6a30BOro ypoBHs CJIOKHOCTH, OPUEHTHPOBAHHOE HA IPOBEPKY
YCBOCHHUS COAEPIKATENbHBIX JIUHUH « DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHUI) U
«O0mue mpeAcTaBIeHHS O MPOMBIIUIEHHBIX  CHOCO0aX — MOMyYEeHUS
BaKHEHIINX BEIISCTB» W TPEICTABICHHOE B (opMare Ha YCTaHOBIICHHE
COOTBETCTBUSL MEXIY 3JIEMEHTaMM [IByX MHOXECTB, OylIeT oleHuBaThes 1
0amoMm;

e 3amanne Ne 30 BBICOKOTO YPOBHSI CIIO)KHOCTH C pa3BEPHYTHIM OTBETOM,
OpPHEHTHPOBaHHOE Ha MPOBEPKY YCBOCHUS JIEMEHTa cojiepkaHus «Peaknnu
OKHCJIMTEJIbHO-BOCCTAHOBUTENbHbBIE», OyAET OLIEHMBATHCS MAaKCHUMAJIBHO 2
Oamtamu;

e 3agaHue Ne 31 BBICOKOTO YpPOBHS CIIOKHOCTH C pa3BEPHYTHIM OTBETOM,
OpPHEHTHPOBAHHOE Ha MPOBEPKY YCBOCHHUS JIEMEHTa cojiepkaHus «Peaknnu
HMOHHOTO 00MeHa», OyAeT OLICHUBAThCsl MAKCUMAaJIbHO 2 OayaMu.

B menoM mnpuHSAThIE M3MEHEHHS B 3K3aMeHalMOHHOW pabore 2018 rona
OpUEHTHPOBAaHBl HA TOBBINIEHHE OOBEKTUBHOCTU IMPOBEPKH CHOPMUPOBAHHOCTH
psiia BOXXHBIX OOMIEY4YeOHBIX YMEHUI, B MIEPBYIO OYSPE/b TaKUX, KaK: MPUMEHSITh
3HAaHUS B CHCTEME, CaMOCTOSTEIbHO OLICHUBATh MPABWIBHOCTb BBINOJHEHUS
y4eOHO U y4yeOHO-TIpaKTHYECKOH 3ajayd, a TaKkKe codyeTaTb 3HaHHUSA O
XUMHAYECKAX OOBEKTaxX ¢ TOHMMAaHWEM MaTeMaTHYeCKON 3aBUCHMOCTH MEXIY
Pa3IMYHBIMU (PU3MICCKUMU BEJTHIMHAMH.
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Ipunoocenue 1

O0001ménnblii ni1ad Bapuanta KUM EI'D 2018 roaa
no XUMHUH

Yposnu cnoscnocmu 3adanuii: B — 6aszoswiiil; I1— nosviuiennulii; B — evicokuil.

Koawr
. Makc.| Ilpu-
[TopsaxoBbrit TpoBe- Ypo-
Oamn | MepHOE
HOMeEp psembix | Konapl | BeHb
3a BbI-| BpeMs
3a7aHus [IpoBepsieMble dIEMEHTHI 9JIEMEHTOB| TpeDo- |CI0X- o~ | Bemon
B padoTe CoJlepKaHuUs coziepka- | BaHUH |HOCTH
HEHHUE | HEeHUs
HUSA 110 3aza-
3aja- | 3a0aHus
KoauGu- HUS
HUS | (MHH.)
KaTopy
Yacrs 1
1 CTpoeHHE DJIEKTPOHHBIX  000JI0YEeK 1.1.1 1.2.1 b 1 2-3
aTOMOB JJIEMEHTOB IIEPBBIX YETHIPEX 23.1
MEPHUOJIOB: S-, p- U d-3TEMEHTHI.
OnekTpoHHas KOH(UTyparus aroma.
OcHOBHOE ¥ BO30YXAEHHOE COCTO-
SIHIE aTOMOB.
2 3aKOHOMEPHOCTH U3MEHCHHS 1.2.1 1.2.3 b 1 2-3
XMUMHYECKHX CBOWCTB 3JIEMEHTOB M X 1.2.2 24.1
COCIMHEHUH MO TIEPHOJIaM U TPYIIIaM. 1.2.3 2.3.1

OOwiast  XapakTepUCTHKAa METalIoB 1.2.4
IA-IIIA Tpymm B cCBBH ¢ HX
nonoxxenneM B Ilepuoanueckoit
CHUCTEMEC XUMHUYCCKHUX JJICMCHTOB
JI.1. MenneneeBa U 0COOCHHOCTSIMH
CTPOEHHS UX aTOMOB.

XapakTepucTuKa MIePEXOTHBIX
DJIEMEHTOB — MEIH, IMHKA, XpoMa,
JKenmesa — 10 WX TOJOKEHHIO B
Iepuoanueckoit CUCTEME
XUMHUYCCKUX DJIECMCHTOB
J.1. MenneneeBa M OCOOCHHOCTSM
CTPOCHHS UX aTOMOB.

OOast XapakTepUCTHKa HEMETaJIoB
IVA-VIIA r1pymn B cBI3M € HX
nonoxxeHneM B Ilepuoanueckoit
CHUCTEMC XUMHUYCCKHUX JJICMCHTOB
J.1. MenneneeBa U 0COOCHHOCTSIMH
CTPOEHHS X aTOMOB
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DNeKTpoOTpULATeNIbHOCTh.  CTeneHb
OKHUCJICHUS u BaJICHTHOCTh
XUMHUYECKUX DJIEMEHTOB

1.1.1
221

KoBanenTHas XxuMuyeckas cBs3b, €€
Pa3HOBUIHOCTH u MEXaHH3MBI
00pazoBaHusl. XapaKTepUCTHKU
KOBAJICHTHOW CBSI3M (MONAPHOCTh U
oHeprus cBsa3u). VIoHHas  CBs3b.
Metannmuueckast cBs3b. Bogopomnas
CBSI3b.

Bemecrtsa MOJIEKYJIIPHOTO u
HEMOJIEKYJIIPHOro  cTpoeHus.  Tum
KPHUCTAJUINYECKOM pemeéTKy.
3aBUCHUMOCTb CBOWCTB BEIIECTB OT MX
COCTaBa M CTPOCHMs

1.3.1
1.3.3

222
242
243

Knaccuduxanums HEOPraHWYECKUX
BEILIECTB. Homenxknarypa
HEOPTraHUYECKUX BEILECTB
(TpUBHAJIbHAS U MEIKAYHAPOIHAS)

2.1

1.3.1
2.2.6

8

XapaKkTepHble XHMHYECKHE CBOWCTBA
HEOpraHUYeCKHX BEIIEeCTB:

—  TPOCTHIX  BELIECTB-METAJLIOB!
IIEJIOYHBIX, LICJIOYHO3EMEIbHbIX,
MarHusi, QJIIOMHHHS, IEPEXOJHBIX
MeTa/uloB  (MeIM, LMHKA, XpoMma,
Kenesa);

— MPOCTHIX BEIIECTB-HEMETaILIOB:
BOZOPOJA, TaJlONeHOB, KHCIOPOJa,
cepel, aszora, ¢ocdopa, yriaepona,
KPEMHHUS;

— OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX;

— OCHOBaHHIA u aM(pOTepHBIX
THAPOKCHJIOB;

— KUCJIOT;

— COJICH: CpEeJHMX, KHCIIBIX, OCHOB-
HBIX; KOMIUICKCHBIX (Ha IpUMepe
THAPOKCOCOCMHEHHIT aIIOMHHHS |
[UHKA)

22
23
2.4
2.5
2.6
2.7

XapakTepHble XHMHUYECKHE CBOICTBa
MPOCTHIX BEI[ECTB-METAIJIOB:
IIEJIOYHBIX, IIEJI0YHO3EMEIBHBIX,
MarhHus, AJIFOMHAHUA; TIEPEXOAHBIX
METa/UIOB: MEJH, IIMHKa, XpoMa,
xKenesa.

XapakTepHble XHMHUYECKHE CBOICTBa
MPOCTBIX BEIL[ECTB-HEMETAIIOB!
BOJIOPOZa, TaJOTCHOB, KHUCIOPOJaA,
ceppl, aszora, ¢ocdopa, yriepona,
KpeMHHUs. XapaKTepHble XMMHYECKHE
CBOICTBa OKCHJIOB: OCHOBHBIX,
aM(OTEpPHBIX, KUCIOTHBIX

2.2
23
2.4

232
233

2-3

XapakTepHble XHMHUYECKHE CBOICTBA
OCHOBaHHI u amdoTepHbIX
THIPOKCHIOB. XapakTepHsle
XMMHYECKHE CBOHCTBA KHCIIOT.

XapakTepHble XMMHYECKHE CBOWCTBA
CONeif: CPeHUX, KUCIBIX, OCHOBHBIX;

KOMIIJIEKCHBIX (Ha npumepe
THPOKCOCOCIMHEHNH QIIOMHHUS U
LIHKA).

DIEKTPOIUTHYECKAsT  JUCCOLHALHS
SHCKTPOHI/ITOB B BOJHBIX paCTBOan.
CHIbHBIE U ClIa0ble DJIEKTPOJIUTHL.
Peakuuu MOHHOTO 0OMeHa

2.5

2.6

2.7
1.4.5
1.4.6

233
1.1.1
1.1.2
1.2.1
2.4.4

2-3

XapakTepHble XUMUYECKHE CBOICTBA
HEOPTraHUYECKUX BEIIECTB: — IPOCTHIX
BEII[ECTB-METAIIOB: IIENOYHBIX,
IIIEJIOYHO3EMEIIBHBIX, MarHus,
IIOMUHHUS, HEPEXOJHBIX METa/UIOB
(Menu, IMHKA, XpOMa, JKelle3a);

— MPOCTHIX BCIL[ECTB-HEMETAJIIIOB!
BOJIOpOZIA, TaJOTeHOB, KHCIOPOJa,
cepsl, aszora, ¢ocdopa, yriaepona,
KPEMHUS;

— OKCHJIOB: OCHOBHBIX, aM()OTCPHBIX,
KHCJTIOTHBIX;

— OCHOBaHUMH u aM(pOTepHBIX
THAPOKCHJIOB;

— KHCIIOT;

— coJIell: CpelHMX, KHCIBIX, OCHOB-
HBIX; KOMIUICKCHBIX (Ha TIpuMepe
THAPOKCOCOCVHEHUH QIIOMHHUS U
[UHKA)

2.2
23
2.4
2.5
2.6
2.7

233
243
2.4.4

10

B3aumocssi3b
BELICCTB

HECOPraHU4CCKUX

2.8

233
243

11

Knaccudukarms OPraHUYeCKHX
BEILIECTB. Homenknarypa
OpraHUYECKUX BEIIECTB (TPUBHAIBHAS
U MEXKTyHapOIHas)

3.3

2.2.6
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12

Teopust  CTpOCHUS]  OPraHUYECKHX
COCIAMHEHUIT: TOMOJIOTHS M HU30MEpHs
(CTpyKTypHasT ¥ TPOCTPAHCTBEHHA).
B3aumHOoe  BiOMSIHME ~ aTOMOB B
MOJIEKyJIaX.

Turier cBs3e B MOJIEKyJIaX
OpraHUYECKUX BEIICCTB.
I'mOpuou3anuss aTOMHBIX opOuTaneit
yraepona. Paaukan. @yHKkunoHanbHas
rpymma

3.1
32

1.2.1
222
223
22.7

13

XapakTepHble XHMHUUYECKHE CBOUCTBa
YIJICBOOPOJIOB! AJIKaHOB,
LUKJIOAJKAHOB,  AJKEHOB, JUCHOB,
QIKUHOB, apOMaTHYECKHX
yIJIEBOJIOPOIOB (benzomna u
TOMOJIOrOB OCH3011a, CTUPOJIA).
OCHOBHBIE ~ CIIOCOOBI  IOJNy4YEHHS
YIJIEBOIOPOIOB (B 1a00paTOpHH)

34

234
1.3.4
2.5.1

16

XapakTepHble XUMHUYECKHE CBOICTBa
YTIIEBOOPOJIOB! aIIKaHOB,
LUKJIOAJKAHOB, AJKCHOB, JHCHOB,
AJIKUHOB, apOMAaTHYECKHUX
YTIEBOIOPOIOB (6en3oma u
TOMOJIOrOB OeHsoua, CTUpOIIA).
Baxneiimme crmocoObl  IOJyYEeHUs
yrneBogopoaoB. HoHHBIN (TpaBUiIO
B.B. MapkoBHHKOBA) U paJUKaJIbHBII
MEXaHH3MBI PEaKIUi B OPraHNYECKOM
XUMHA

3.4
1.4.10
4.1.7.

234
244

17

XapakTepHble XUMHYECKHE CBOWCTBa
HpeaeNbHBIX OJIHOATOMHBIX u
MHOTOAaTOMHBIX ~ CIUPTOB, (heHona,
QNIbJETUJIOB, KapOOHOBBIX  KHCIOT,
CIOXHBIX  3¢hupoB.  Baxwueiimue
C11oco0bI HOJTyYeHHS
KHUCJIOPOJCOCPIKAIIMX OPraHHYECKUX
COEIUHEHUH

3.5
3.6

14

XapakTepHble XMMHYECKHE CBOHCTBA
HpeeNbHBIX OJIHOATOMHBIX u
MHOT'0aTOMHBIX CIIUPTOB, (peHoIa.
XapaxkTepHble XUMHYECKHE CBOWCTBa
aNbJIETU/IOB, HpeeNbHBIX
Kap6OHOBLIX KHCIJIOT, CIIOXKHBIX
3¢upoB.

OCHOBHBIE ~ CTIOCOOBI  TONyYEHHS
KHUCJIOPOJCO/EPIKAIIMX OPraHUYECKHUX
coeMHeHuH (B nabopaTopun).

3.5
3.6

234
1.3.4
2.5.1

18

B3aumocssi3b YIJI€BOJOPOOB,
KHCJIOPOACOIePKaIUX u
a30TCOJIeprKaIUX OpraHHYECKUX
COEIMHEHUI

3.9

234
243

2-3

19

Knaccudunxanms XUMHUYECKHX
peaknuii B HEOPTraHMYECKOH W
OPraHNYECKON XUMUHI

1.4.1

2238

20

CKOpocTh peaknud, e€ 3aBHCHMOCTB
OT pa3IM4HBIX (paKTOpOB

1.43

2.4.5

15

XapakTepHble XMMHYECKHE CBOHCTBA
a30TCOJIEPIKAIINX OpraHHYecKHX
COCJIMHCHUH: aMHHOB 1 aMUHOKHCIIOT.
Baxwueiimue crmocoObl  MMOIyYeHHs.
aMHUHOB U aMUHOKHCIIOT.

buomorndeckn BaXKHBIE BEINECTBA:
JKHPBI, YIJTEBOABI (MOHOCAXapHIIbI,
Jicaxapyibl, OINCAaXapuIb), OEIKH

3.7
3.8

21

Peakiuu OKHUCIIUTEJIBHO-
BOCCTaHOBHTEJIbHBIC.

1.4.8

2.2.1
225

5-7

22

DJeKTPONTH3 PacIUlaBOB M PAcTBOPOB
(coueit, menoyeid, KHCIIOT)

1.4.9

1.13
225

5-7

23

I'mgponus coneit. Cpema BOJHBIX
pacTBOPOB:  KHCJas, HeWTpaibHasi,
IeN0YHAasI

1.4.7

224

5-7
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24

O6parumble u HeoOpaTuMbIe
XUMHYECKHE peakuuH. XHMUUYEeCKoe
paBHOBecue. CMelleHHEe DPaBHOBECHS
1oJ1 IefCTBHEM pa3InyHbIX (akTopoB

1.4.4

245

5-7

25

KauectBennbie peaxkuun Ha
HEOPraHn4eCKrue BEHIECTBA U HOHBIL.
KauectBennbie peakuuu
OPraHnYE€CKuX COETMHEHUI

4.14
4.1.5

© 2018 denepanbHast ciyx0a o Hag30py B cdhepe obpazoBanus u Hayku Poccniickoit Peneparyu

16




XMMSL, 11 kinace

17

26

IlpaBuna pabGoTel B nabopaTopuu.
JlaboparopHast nocyja u
obopynoBaHue. IMpaBuia
6e301macHOCTH TIpU paboTe ¢ SIKUMH,
TOPIOYUMHU u TOKCHYHBIMH
BEIIECTBAMHU, CPEACTBAMH OBITOBOM
XUMUH.

HayuHble MeTOABI  HCCIIEIOBAHUS
XUMHYECKHX BEIIECTB u
npeBpanieHuid. MeTobl pasjerneHus
cMecei U OYMCTKH BEIIECTB.

[Tonste o Meramtypruu: oouue
CIIOCOOBI MOYYESHHS METAIIIOB.
OO01mue HayYHBIC TIPUHIATIBI
XMMHYECKOTO  TIPOM3BOACTBAa  (Ha
npumepe HPOMBIIUICHHOTO
HOJTyYCHHS aMMHMaKa, CepHOIA
KUCJIOTBI, METaHoNIa). XHMHYECKOe
3arpsI3HEHHE OKPYIKAIOLICH Cpeabl H
ero HOCJIC/ICTBHSL. Ipuponnsie
UCTOYHMKM  YIJIEBOZOPOJOB,  HX
nepepaboTka.
BbICOKOMOIIEKYISIPHBIE  COCAMHEHHSI.
Peakuuu MOJIMMEPU3ALUH u
MOJIMKOH/ICHCALH. [Monumepsr.
ITnactmacchl, BOJIOKHA, KayuyKH

4.1.1
4.12
42.1
422
423
424

1.3.2
133
1.3.4
224

XMMUNSL, 11 knace

18

33

Peakuuu, MIOITBEPIKIAIOIIUE
B3aUMOCBSI3b OpraHHYECKUX
COETUHEHUH

3.9

234
243

10-15

34

Pacuérbl Maccel (00bEMa, KONMUECTBA
BEI[ECTBA) MPOAYKTOB PEaKIHH, €CIH
OJHO W3 BEUIECTB JaHO B H30OBITKE
(umeer  mpumecu). Pacuéter ¢
UCTIONB30BAaHUEM MOHATHSA «MaccoBas
JI0JIS BEILIECTBA B PACTBOPEY.

Pacuérel MaccoBoil wim 00BEMHOMN
JIOIM BBIXOJd MPOJAYKTa PEaKUUH OT
TEOPETUYECKH BO3MOXKHOTO.

Pacu€tel MaccoBoit jomu  (Macchl)
XMMHUYECKOTO COCANHEHHS B CMECH

435
43.6
43.8
439

10-15

35

YcraHOBIEGHHE  MOJICKYJSIDHOH M
CTPYKTYpHOI1 ()OpMyIIBI BellleCTBa

4.3.7

252

10-15

Bcero 3aganuii — 35; u3 Hux 1o ypoBHIo cinoxHocTd: b—-21 IT-8; B—6.
MakcuManbHbI# IepBUYHBIN 6ast 3a paboty — 60.
Obuiee Bpems BBIOIHEHHS paOoThl — 210 MuH.

27

Pacuérsl ¢ MCHONB30BAaHUEM MOHSTHS
«MaccoBasg ~ JONS  BENIECTBa B
pacTBope»

28

Pacu€rbl  OOBEMHBIX  OTHOIICHUI
ra3oB IpU XHUMUYECKHUX pEaKUUsX.
Pacuétel 1O  TEPMOXUMHYECKUM
YpaBHEHUSIM

432
434

29

Pacuérpl Maccel BemiecTBa WM 00b-
€Ma ra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACcCE WIN 00BEMY OHOTO
U3 y4acTBYIOLINX B PEAKIHH BEIIECTB

Yactsb 2

30

Peakuun OKHUCIUTEIHLHO-BOCCTAaHOBH-
TCJIBHBIC

1.4.8

225
24.4

10-15

31

DJIeKTpONUTHIECKAS JIACCOLIALIHS
JJIEKTPOJIUTOB B BOJHBIX pPacTBOpax.
CunpHble H crabble  DJIEKTPOIUTHL
Peaknmu HOHHOTO OOMEHaA.

1.4.5
1.4.6

224
244

10-15

32

Peakunu, MO TBEPIKNAIOIIIHE
B3aUMOCBSI3b  Pa3IMYHBIX  KJIACCOB
HEOPTraHUYECKUX BEIECTB

2.8

233
243
2.4.4

10-15
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