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Cnennpukanus
KOHTPOJIBHBIX H3MEPUTEIbHBIX MATEPHAJIOB
AJs nposefeHus B 2020 rogy e1MHOro rocyiapcTBEeHHOr0 3K3aMeHa
no XUMHNHN

1. HazHayeHHe KOHTPO/IbHBIX H3MepHTeIbHBIX MaTepuanos (KUM) EI'D

Enunerit rocynapctBennsiii sx3amen (EI'D) npencrapnser coboit popmy roc-
YAApCTBEHHON MTOTOBOW aTTECTAlMM, IPOBOJUMON B LIENAX ONpEAETICHUs] COOTBET-
CTBHS pe3yJbTaTOB OCBOSHHS OOYYAIOIIUMHKCS OCHOBHBIX 00pa30BaTENBHBIX IIPO-
rpaMM cpegHero oouiero o0pa3oBaHUsl COOTBETCTBYIOIUM TpeOOBaHUAM (enepab-
HOTO TOCYZAapCTBEHHOTO O0pa3oBaTEeNbHOTO CTaHAapTa HIM 00pa3oBaTeNbHOTO
cranaapra. s ykazaHHBIX Leled HMCIONb3YIOTCS KOHTPOJIbHBIE HW3MEPHUTEIbHBIC
Mmatepuansl (KUIM), npeacrapisiomue co0oi KOMIUIEKCH 3aJaHUN CTaHIapTH3UPO-
BaHHOW (QOPMBEI.

EI'S npoBoautcst B cootBeTcTBUU ¢ PenepanbHbiM 3akoHOM «O06 00pa3oBa-
Huu B Poccuiickoii @enepaunn» ot 29.12.2012 No 273-D3 u Ilopsiakom npoBeaeHus
roCy/IapCTBEHHOW HTOTOBOM aTTeCTallMM MO 00pa30BaTENIbHBIM MPOrpaMMaM CpeEj-
Hero o01niero oopa3zoBaHus, YTBEPKAEHHOTO MPUKa30M MuHIpocsenieHus: Poccun n
Pocobpramzopa ot 07.11.2018 Ne 190/1512.

2. lokyMeHTBI, onpenensiomue coaepxanue KUM EI'D

Copepxanne KM EI'D onpenensercst Ha ocHoBe DeepanbHOr0 KOMIIOHEH-
Ta TOCYJapCTBEHHOTO CTaHIAapTa CpeaHero (IOJHOro) olmero oOpa3oBaHHS MO
XUMHH, 0a30BbIi M TpPOQMIbHBIA ypoBHH (mpuka3 MwuHoOpazoBaHus Poccuu
ot 05.03.2004 Ne 1089).

3. Ioaxoawl k 0TOOPY coaep:kanusi, paspadorke crpykrypsl KUM EI'D

Ot60p conepxanns KM s nposenenus EI'D mo xumuu B 2020 1. B 11€710M
OCYIIECTBIIICA C YIETOM TeX OOIIMX yCTaHOBOK, HA OCHOBE KOTOPBIX (pOpMHPOBa-
JIMCh HK3aMEHAIOHHbIE MOJENU MNpelblAyIIuX JeT. B uucie 3THX YyCTaHOBOK
HauboJsee BaXHBIMU ¢ METOMUYECKON TOUKHU 3PEHHS SBISIIOTCS CIIeIyIOLIHe.

. KVM opueHTHpOBaHbI Ha MPOBEPKY YCBOEHUS CHCTEMbl 3HAHUH, KOTO-
pasi pacCMaTpUBAacTCs B Ka4eCTBE MHBAPUAHTHOIO SApa COACPKaHUS AEHCTBYIOIUX
mporpaMM IO XHMHH JUIT 00IIeoOpa3oBaTeNbHBIX oOpraHmsanmii. B crammapre
9Ta CUCTeMa 3HaHUH NpeCcTaBiIeHa B BUie TpeOOBaHUH K TOJTOTOBKE BBITYCKHHUKOB.
C maHHBIMH TpeOOBAaHHAMH COOTHOCHUTCS ypOBeHb npexbssiaeHus B KM mposeps-
€MBIX HJIEMEHTOB COAEPKAHMUS.

. CranpaprusupoBannble BapuanTsl KM, kotopele OyayT HCIONB30-
BaTbCA IPU IPOBEACHUM HK3aMEHa, COJEep)KaT 3alJaHus, pasjinuHble 10 (opme
MPEIbSBICHUS YCIOBUS U BUAY TPpeOyeMOro OTBETa, M0 YPOBHIO CIIOKHOCTH, a TaK-
’Ke IO Croco0aM OIEHKH WX BBHINOMHEHWS. 3aJaHus IIOCTPOSHBI HA MaTepHae
OCHOBHBIX pa3fienoB Kypca XxuMuu. Kak U B IpexXHHE IoAbl, 00bEKTOM KOHTPOJISL
B pamkax EI'D 2020 r. sBisieTcs cucTeMa 3HaHUK OCHOB HEOPTraHUYECKOM, o0mIei u
oprannueckod xumuu. K 4ucity riaBHBIX COCTaBIISIONIMX 3TOH CUCTEMBI OTHOCATCSL:
BEyILUE IOHITUS O XMMUYECKOM JIEMEHTE, BELIECTBE U XUMUYECKOM peakuuu; oc-
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XUMUA, 11 knace 3
HOBHBIE€ 3aKOHBI M TEOPETUUECKUE IOJIOKEHUS XMMHUM; 3HAHUS O CHUCTEMHOCTU U
IPUYUHHOCTH XMMUYECKUX SIBIECHUI, IeHe3uce BELIEeCTB, crnocobax IO3HaHMS Be-
miecTB. B cranmapTe Ta cucrema 3HaHWIA MpeJICTaBICHA B BUJE TPEOOBAHHI K YPOB-
HIO TIOATOTOBKE BBIITYCKHUKOB.

° B memsx obecredeHnss BO3MOXKHOCTH IH((HEPSHIMPOBAHHON OICHKU
yueOHBIX JocTrkeHHit BbeITyckHHKOB KHMM EI'D  ocymecTBiIsSioT TMpoBEepKy
OCBOCHHUSI OCHOBHBIX O0pa3oBaTEeNbHBIX IMPOrpaMM IO XMMHHM Ha TPEX YPOBHAX
CIIO)KHOCTH: 0a30BOM, MOBBIIIEHHOM U BBICOKOM.

U [purnunuansHOE 3HaYeHHE npH paspadorke KM mmMena peanmsanus
TpeOoBaHNH K KOHCTPYMPOBAHMIO 3aJaHMii pasnmyHoro thma. Kaxkmoe 3amaHme
CTPOWJIOCh TAKUM 00pa30M, YTOOBI €ro COIepPKaHUEe COOTBETCTBOBAJIO TPEOOBAHUSAM
K YPOBHIO YCBOEHHS yuyeOHOTO MaTepuaia u (OpMUPYEMBIM BHIAAM Y4eOHOH mes-
TENBHOCTH. Y 4eOHBIN MaTepHall, Ha OCHOBE KOTOPOTO CTPOMIIACH 3aTaHHsA, OTOHpa-
sl IO TIPU3HAKY €r0 3HaYMMOCTH UIs 00IIe00pa3oBaTeIbHON ITOITOTOBKU BBIITYCK-
HHUKOB cpenHel mkosbl. Oco0oe BHUMaHKE NIPU KOHCTPYUPOBAHUU 3aJaHUl yrerne-
HO YCHWJIEHHUIO JI€ATEJIbHOCTHON M NMPAaKTUKO-OPHEHTUPOBAHHOW COCTAaBIIIOIIEH HX
COJEpIKaHUS.

Peanuzanust 3TOro HampaBieHUS MMeENa LENbl0 HOBBILICHUE TU(epeHuupy-
IOLIEH CIOCOOHOCTH 3K3aMeHalMOHHOK Moenu. CTpykTypa yactu 1 paboThl puBe-
JeHa B OoJbIliee COOTBETCTBHE CO CTPYKTYpoOit Kypca xumun. [locTpoeHne 3amanui,
B IIEPBYIO OuYepenb 3aIaHHi 0a30BOr0 YPOBHS CIIOXHOCTH, OCYIIECTBIICHO TaKUM
00pa3oM, 4TOOBI UX BBIIOJIHEHHE MPelyCMaTpUBajO UCIOIb30BaHHE BO B3aUMOCBS-
31 0000MIEHHBIX 3HAHUH, KITFOYECBBIX MOHATHI U 3aKOHOMEPHOCTEH XUMUHU.

4. Crpykrypa KUM EI'D

Kaxkapiii BapyaHT 5K3aMEHAIIMOHHON pabOThI MOCTPOEH IO €AMHOMY IUIaHY:
paboTa cOCTONT U3 ABYX HacTel, BKIIIOUAIONNX B ceOst 35 3aganmii. Yacts 1 comep-
XKUT 29 3amaHuil ¢ kpamkum omeemom, B UX uduciie 21 3agaHue 06a306020 ypogrs
CJIIOXHOCTH (B BapHaHTE OHM MPHUCYTCTBYIOT moj Homepamu: 1-7, 10-15, 18-21,
26-29) u 8 3agaHuil nOGLILUEHHO20 YPOBHS CIIOKHOCTH (MX MOPSAKOBBIE HOMeEpa: 8,
9, 16, 17, 22-25). YacTb 2 COAEPXKUT 6 3aJaHUH 6bICOKO20 YPOBHSA CNLOJICHOCMU, C
PA38EPHYMuIM omeemom. ITOo 3a1anus nog Homepamu 30-35.

OO6uue cBeleHHsl O PacHpenieNeHUH 3aJaHuil Mo YacTsIM 3K3aMEHAIIMOHHOM
paboThI M MX OCHOBHBIX XapaKTepUCTUKAX MPEICTaBIeHbI B Tabmuie 1.
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Tabnuya 1
Pacnpeoenenue 3a0anutl no vacmsm 3K3ameHayuoHHOU pabomsl
[TpouexT makcu-
MaJIbBHOI'O HepBI/I'-I-
. HOro OaJuta
MakcHMaIbHBII mep-
Konunue- o 3a BBINOJIHEHHE 3a-
Yactb BUYHBIN OaJT 32 BBI- . o .
CTBO o JaHUHW JaHHOU Tun 3aJaHUU
paboThI . [OJHEHKE 3aJaHHI
3aJaHui IPYIIIBI OT OOLIEro
TPYIIIIBI
MaKCHUMaJILHOT'O
HepBUYHOTO OaIa,
pasaoro 60
Yacrs 1 3ajaHus ¢ KpaTKuM
29 40 66,7 A P
OTBETOM
3amanus ¢ pasBép-
Yacts 2 6 20 333 A Pasaep
HYTBIM OTBETOM
HWroro 35 60 100

KonudecTBo 3amanmii Toi nin WHOH Tpynmsl B o01mei crpykrype KM ompe-
JIETICHO C Y4ETOM CIIeAYIOMUX (aKTOPOB: a) TIIyOHMHA M3yYSHUS MPOBEPSCMBIX dIIe-
MEHTOB COJIepKaHUsl y4eOHOro MaTeprana Kak Ha 6a30BOM, TaK U Ha MOBBIILIEHHOM
YpOBHsX; 0) TpeOOBaHUs K IJIAHUPYEMBIM pe3yJbTaTaM OOYYCHUS — MPEAMETHBIM
3HaHUAM, NTPEAMETHBIM YMEHUSM U BHJaM y4eOHOH AeATeNbHOCTH. DTO MO3BOIMIO
OoJiee TOYHO oNpeneInTh GyHKIIMOHAIEHOE IPEeIHAa3HAYCHHE KKIOH IPYIIIEI 3a71a-
Hui B cTpykType KIUM.

Tak, 3aaHUS 6A308020 YPOGHs CLOMHCHOCMU C KPATKHIM OTBETOM IPOBEPSIOT
YCBOEHME 3HAUUTEIBHOIO KOJIUUeCcTBa (42 u3 56) 3JIEMEHTOB COAEPIKaHUS BaKHEH-
LIMX pa3/ieNoB LIKOJIbHOTO Kypca Xumuu: «TeopeTruueckue oCHOBEI XUMum», «Heop-
raHuyeckas Xumusi», «OpraHudeckas XUMHUs», «MeToabl MO3HAHHUS B XHMHH.
Xumns n xu3Hb». CorimacHO TpeOOBaHHMSAM CTaHAApTa K YPOBHIO IIOATOTOBKH
BBIITYCKHUKOB 3TH 3HAHUS SBIIOTCS OOS3aTEIBHBIMH JUISI OCBOCHHS KaXKIBIM
00y4aroLUMCS.

3amaHus JaHHON IPYMNIIEI IMEIOT CXOACTBO MO (hOpMATBHOMY NPHU3HAKY — MO
(opMe KpaTKOro OTBETa, KOTOPHII 3aIHCHIBACTCS B BHJE ABYX THOO TPEX MU(p WIH
B BHJC YHCIA C 33JIaHHOW CTENEHBI0 TOYHOCTH. MeEXay TeM 1o (OopMyIupOBKaM
YCIIOBHSL OHH UMEIOT 3HAUUTENIbHbIE Pa3JINyUsl, UeM, B CBOIO OUepe/ib, ONPEAEIAI0TCS
pa3IHuMs B TOMCKE BEPHOTO OTBETA. DTO MOTYT OBITH 3aJaHMS C €AWHBIM KOHTEK-
cToM (KaK, HampuMep, 3agaHus 1-3), ¢ BEIOOPOM ABYX BEPHBIX OTBETOB W3 IIATH, a
TaKke 3aJlaHUs HAa «yCTAHOBJIEHHE COOTBETCTBHUS MEXIy MO3MLUSIMH ABYX MHO-
KecTB». IIpu 3TOM BakKHO 3aMETHTh, YTO KaXJO€ OTAENbHOE 3ajJaHue 0a30BOTrO
YPOBHS CIIOKHOCTH HE3aBHCHMO OT (hopMmara, B KOTOPOM OHO HPEICTABICHO, OPUCH-
TUPOBAHO Ha IIPOBEPKY YCBOECHUS TOJBKO OIHOIO ONPENEIEHHOIO 3JIEMEHTa COAEp-
xaHuA. OJJHaKO TO HE SABJIAETCS OCHOBAaHHMEM JUIS TOTO, YTOOBI OTHECTH JaHHBIE 3a-
JaHUS K KaTerOpHHU JIETKUX, HEe TPeOyoMmuX 0COOBIX yCHIIMH IS TOMCKa BEPHOTO
oTBeTa. HampoTwB, BBITIONHEHHE TIO00TO W3 ITHUX 3afaHUN MHperoyaraeT o0s3a-
TENIBHBIN U TIIATEIbHBIN aHATIHU3 YCIOBUS U IPUMEHEHUE 3HAHUII B cucreMe.
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3amaHusl nOGLIUEHHO20 YPO6HS CIIOKHOCTH C KPAaTKUM OTBETOM, KOTOPBIH
YCTaHABJIUBAETCS B XOJI€ BBIIOIHEHUS 3a/1aHUsI U 3aIMChIBAETCS COIJIACHO YKa3aHU-
sIM B BHJIC ONpeAeNEHHON MOCIEA0BATEIILHOCTH YETHIPEX LU(BP, OPUCHTHPOBAHBI HA
MIPOBEPKY YCBOCHHsSI 00SM3aTENBbHBIX >JIEMEHTOB COAEP)KaHHS OCHOBHBIX 00pa3oBa-
TENBHBIX MPOrpaMM MO XUMHH HE TOJIBKO 0a30BOr0, HO M YIIIyOJIEHHOTO YPOBHSI.
B cpaBHEHUM C 3aaHUSIMM NPEIbIAYIIEH IPYNIbl OHU IPEAyCMaTPUBAIOT GbINOIHE-
Hue OONBILIETO Pa3HOOOPA3Hsl IEHCTBHIA 110 MPUMEHECHHUIO 3HAHWH B U3MEHEHHOH, He-
CTaHIAPTHOW CUTyaluu (HAmpUMep, AJs aHAlU3a CYIIHOCTH M3yYEHHBIX TUIIOB pe-
aKImif), a Takke CHOPMHUPOBAHHOCTD YMEHHH cucmemamusuposams u 0600wams
MIOJTy4E€HHbIE 3HAHUS.

B sk3amMeHanMoHHOM paboTe MpeIoskeHa TOIBKO OfHA Pa3HOBUIHOCTH 3TUX
3aJJaHuil: Ha yCTAHOBJIIEHHE COOTBETCTBHS IMO3MLMI, MPEICTABICHHBIX B JIBYX MHO-
KeCTBaX. DTO MOXKET OBITh COOTBETCTBHE MEXKIY: Ha3BaHHEM OPTaHMYECKOTO CO-
CJIMHEHUS U KJIaCCOM/TPYIIION, K KOTOPOMY(-0i) OHO MPHHAJUICKHT; Ha3BAaHUEM HIIH
(bopMyII0ii CONM M OTHOIIEHUEM 3TOW CONM K THIPOJIU3Y; UCXOIHBIMU BEleCTBAMH
Y TIPOIYKTaMU PEaKIH MEXy STUMH BEIISCTBAMHU; Ha3BaHHEM Win (GopMmysioi co-
JM ¥ IPOIYKTaMH, KOTOPBIE 00pa3yroTCs Ha HHEPTHBIX JIEKTPOIAX MPH AIIEKTPOITH-
3e e€ BOJHOT0 pacTBOpa, U T.1.

st onleHkH c(hOpMHUPOBAHHOCTH WHTEIUIEKTYAIBHBIX YMEHUH 0oiee BHICOKO-
IO YPOBHS, TaKUX KaK yCmaHaenueams NPUUUHHO-CIIEIACTBEHHBIE CBSI3H MEXIY OT-
JIeNIbHBIMU JIEMEHTAaMM 3HaHUM (HarpuMep, MEXAy COCTaBOM, CTPOSHMEM M CBOM-
CTBaMU BEUIECTB), popmyauposams OTBET B ONPENEIEHHON JIOTHKE C apryMEHTaIH-
el ceJTaHHbBIX BBIBOJIOB M 3aKIIIOUEHHH, NCHOJIB3YIOTCS 3a/1aHUsI BBICOKOTO YPOBHS
CJIO’KHOCTH € Pa3BEPHYTHIM OTBETOM.

3anaHus ¢ pazgeEPHYmMbiM OMEemoM, B OTIAMYUE OT 3aJaHUN JIBYX MPEAbIIY-
[IMX TUIOB, IPEIYCMATPHBAIOT KOMIUIEKCHYIO TIPOBEPKY YCBOCHUS Ha YTIIyOIEHHOM
YpOBHE HECKOJBKUX (IBYX U 0oJiee) 3JIEMEHTOB COJICPKAHUS U3 Pa3IHMYHBIX COMAEp-
KaTeJIbHBIX 0J10KOB. OHU NOJPa3eIsIOTCs Ha CIEAYIOLE PAa3HOBUIHOCTH:!

— 3a/IaHKS, IPOBEPSIOIINE YCBOCHHE BAKHEHIIINX JIEMEHTOB COACPKaHMUs, TAKHX,
HarpuMep, KaK «OKUCIHTEIbHO-BOCCTAHOBHUTENLHBIE PEAKIUN», «PEaKIUH HOH-
HOTO 0OMEHay,;

— 3a/1aHKs, TIPOBEPSIOIINE YCBOCHNE 3HAHUN O B3aMMOCBSI3U BELIECTB PA3THUHBIX
KJaccoB (Ha NpHMepax MpPEBpalleHUi HEOPraHWYeCKUX M OPTraHMYEeCKHX Be-
IECTB);

— pacuéTHbIE 3a/1a4H.

3aganus ¢ pa3eépHymulm omeemom OpUEeHTUPOBAHBI Ha IPOBEPKY YMEHHIM:

— 00vscHAMb 00yCIOBICHHOCTh CBOMCTB M MIPUMEHEHHSI BEIIECTB MX COCTABOM H
CTPOCHHMEM, XapaKTep B3aUMHOTO BIIMSHUS aTOMOB B MOJIEKYJaX OpPraHUYeCKHUX
COEIMHEHUH, B3aUMOCBSI3b HEOPIaHUYECKUX U OPTaHMUYECKHUX BEILECTB, CYLIHOCTh
Y 3aKOHOMEPHOCTb NPOTEKAHUS N3yUECHHBIX TUIIOB PEAKIIHIA;

— npogooumb KOMOMHUPOBAHHBIE PACUETHI 10 XUMUYECKUM YPaBHEHUSIM.
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5. Pacnpenesnienne 3amanuii KUM EI'D mo coaep:kaHuio, BUAAM yYMeHUH H
crnocodam aeicTBui
[Ipu onpenenenun xomuuectBa 3ananuii KUM EI'D, opueHTHpOBaHHBIX Ha
MIPOBEPKY YCBOGHHMsSI y4eOHOTro marepuana OTAENBHBIX OJIOKOB / COAepKaTeIbHBIX
JIMHAHN, YIUTHIBAIICS TPEXKIE BCETO 3aHUMAEMbIi UMH OO0BEM B CONEpXKAaHUHU Kypca
xuMuH. Hampumep, IpUHATO BO BHUMAHUE, YTO B CHCTEME 3HAHUI, ONPEACISIONINX
YPOBEHB MOJATOTOBKH BBITYCKHUKOB 110 XHUMHH, BaKHOE MECTO 3aHUMAIOT 3JIEMEHTHI
coJiep KaHUsI coZlepKaTeNIbHBIX OJI0OKOB «Heopranmueckas XxuMus», « Opranudeckas
XAMUSD» M CONIEPKATEILHON JMHHU «XUMHYecKas peakuus». [1o 3Toil mpuumHe
cyMMapHasi J0Jis 3alJaHui, NPOBEPSIOIUX YCBOEHHME MX COICP)KaHHs, COCTaBHJIa
B DK3aMEHAIIMOHHOW padoTe 69% ot 0o01ero KoauuecTBa Beex 3anaHuid. [Ipeacras-
JIEHWE O paclpelesieHHH 3aJaHuil M0 CoAep KaTebHBIM OJIOKaM / colepKaTenbHBIM
JUHUAM TaéT Tadmuia 2.
Tabauya 2

Pacnpeoenenue 3a0anuil sx3amenayuoHHot pabomul No cOOePIHCaAMENbHbIM
b0Kkam / cooepaircamenbHbiM TUHUAM KYPCA XUMUU

KonuvecTBo 3a1aHuii B 4acTsX paboThI
CopnepxatenbHbIe OJOKH /

Ne coJepKaTeNbHbIE JIMHUHA Bes Yacts 1 Yacts 2
pabora

1 | Teopemuueckue ocnosvt xumuu: coBpe- 4 4
MCHHbIE IPEJICTABICHUS O CTPOCHUM aTo-
ma, [lepuonnyeckuii 3akon u Ilepuoauue-
CKas CHUCTEeMa XHMHYECKHUX JIJICMCHTOB
J.W. MenneneeBa, XMMHYECKasi CBS3b H
CTpPOCHHE BElIECTBA
Xumuueckasn peaxyusn 8 6 2

2 | Heopzanuueckue eewjecmea: xiaccuu- 7 6 1

Kaousi W HOMCHKIIaTypa, XHUMHYECKHE
CBOWCTBA M T'€HETHYECKasl CBS3b BEIECTB
Pa3JIMYHBIX KJIACCOB

3 | Opzanuueckue sewgecmea: xnaccupuka- 9 8 1
LS ¥ HOMEHKJIATypa, XUMUYECKHE CBOM-
CTBa M I'€HETUYECKas! CBSI3b BEIIECTB pa3-
JIMYHBIX KJIACCOB

4 | MemooOwt no3nanua ¢ xumuu. Xumus u 2 2
JHCU3HB:  DKCIICPUMEHTAIBHBIE  OCHOBBI
XMMHUH, OOIIMe MpEeACTaBICHUSI O TIpo-
MBIIUICHHBIX CIIOc00axX IMOMyYeHHs BaK-
HEWIINX BEIIECTB

Pacuémor no xumuueckum gpopmynam u 5 3 2
YpasHeHuaAM peaxyui

Hmozo 35 29 6
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CootBerctBue comepkanuss KM EI'D obmmMm mnemsM oOydeHHS XHMHH
B CpeqHell mKoie obecreunBaeTcs TeM, YTO MpeularaeMble B HUX 3aJlaHUs IIPOBe-
PSIOT HapsiLy C yCBOGHHEM 3JIEMEHTOB COIEPXKaHHUs OBJIAJEHUE ONpelenéHHBIMU
YMEHHAMH M cmoco0aMy AeHCTBHH, KOTOpbIE OTBEUYAIOT TPEOOBAHMSAM K YPOBHIO
MOATOTOBKH BBIMYCKHHKOB. [IpencTaBieHHne o pacupeneleHHH 3aJaHdil MO0 BHIaM
[IPOBEPSEMbIX YMEHHUH U criocobam JeiicTBuil naér rabauna 3.
Tabruya 3

Pacnpeoenenue 3a0anuti
no 8UOAM NPOGEPAEMBIX YMEHUL U CNOCODam Oeticmeuil

XUMUA, 11 knace 8

KonnuecTBo 3aanuii B 4acTsX pabOTHI

No OCHOBHBIE YMEHHUS U CITIOCOOBI JICHCTBUI
y A Best pa- Yacrs 1 Yacts 2

6ora

1 | 3namv/nonumams:

2.4 | 0bwscHsamb: 3aBUCUMOCTh CBOWCTB XUMHYE- 7 4 3
CKHX 2JIEMEHTOB M MX COSIMHEHHUH OT I0JIO-
JKeHMs 31eMeHTa B [lepronuyeckoil cucteme
J.M1. MenpneneeBa; mpuUpoONy XHUMHUYECKOH
cBs3U (MOHHOHM, KOBAJICHTHOHM, MeTaJuIHde-
CKOHM, BOJOPOJHOI1); 3aBUCHMOCTb CBOICTB
HEOPTaHWYECKUX M OPTaHWYECKHX BEIIECTB
OT HX COCTaBa U CTPOEHHS; CYLIHOCTh H3Y-
YEHHBIX BHJOB XUMHYECKHUX PEaKIUi (3j1eK-
TPOJIUTHYECKOI TUCCONMAINN, HOHHOTO 00-
MEHA, OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX)
U COCTaBIISITh UX YPaBHCHUS; BIMSHHC Pas-
JIMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHYECKON
peaKknuy U Ha CMEIIEHHEe XUMHYECKOro paB-
HOBECHs;

1.1 | BakHEWITHE XUMUYECKUE TTOHSITHSI; 4 4

\S]

1.2 | ocHOBHBIE 3aKOHBI U TEOPHH XHMHH; 2

1.3 | BakHEHIIIME BEIIECTBA M MAaTEPUATIBI 1 1

2 Ymemo:

2.1 | Hasvieamb W3yYEHHBIEC BEIIECTBA IO TPHBH- 2 2
alpHONM WM MEXyHapOJHOW HOMEHKIATy-

pe.

2.5 | naanuposams/npoeooums: SKCIEPUMEHT 10 6 4 2
MOyYEHHIO M PACIIO3HABAHMIO Ba)KHEHIIIMX
HEOPTaHWYECKUX U OPTaHWYECKHX COEAMHE-
HHH, ¢ y4éTOM NpPHOOPETEHHBIX 3HAHMH O
mpaBuiIax 0e30macHOil paboTHl ¢ BeleCTBa-
MH B 7a00paTopuy U B OBITY; BBIYHCICHHUS
10 XUMUYECKUM (pOPMYJIaM U ypPaBHEHHUSIM

Wroro 35 29 6

2.2 | onpedensimv/knaccugpuyupogams:  BaJCHT- 5 5
HOCTb, CTEHEHb OKHUCICHUS XUMHYECKUX
9JIEMEHTOB, 3apsi/ibl HOHOB; BHJ XUMHYECKHX
CBsI3ei B COCAMHCHUSX M THIT KPUCTAJIHYE-
CKOH pemIETKU; XapakTep Cpelbl BOIHBIX
PacTBOPOB BEILECTB; OKUCIUTEIb U BOCCTa-
HOBHTEIIb, IPHHAICKHOCTh BEIIECTB K
pa3IMYHBIM KJaccaM HEOPraHHYeCKUX H
OpPraHMYEeCKUX COCAMHCHHUIl; TOMOJIOTH H
H30Mepbl; XUMUYECKHE peaKklid B Heopra-
HHYECKON M OpraHM4YecKod XUMHH (TI0 BCEM
M3BECTHBIM KJIACCH(DMKALMOHHBIM TPU3HA-
KaMm);

6. Pacnpenesnienne 3agannii KUM EI'D no ypoBHIO CJI0KHOCTH
Pacnpenenenue 3amannii KM 1o ypoBHIO CIOXXKHOCTH IIPUBEIECHO B
Tabnuuge 4.
Tabnuya 4
Pacnpeoenenue 3a0anuii no ypoguam ciodxcHocmu

[IpomeHT MakCHUMaIBLHOTO
MEPBUYHOTO Oasia
YpoBeHb Konuuectso MakcumanbHbIN 3a BBIIIOJTHEHUE 3a/1aHUI
CIIOXKHOCTH 3aaHMI 3ajaHnit TIEPBUYHBII Oant JTAHHOTO YPOBHSI OT 00IIETO
MaKCHMAaJIbHOTO HEePBUYHOTO
Oasuta, paBHoOrO 60

23

Xapakmepuzo6amsy: s-, p- U d-3IEMEHTHI 110
ux mosokeHuo B Ileproandeckoii cucreme
J.U. MenneneeBa, of0ume  XHMHYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOpraHu4e-

Ba3oBbIit 21 24 40,0
TToBbITICHHBIH 8 16 26,7
Bricokuit 6 20 33,3

HWroro 35 60 100

CKHX COeHHHeHHﬁ, CBOWCTBa OTJIEIBHBIX
Hpe}:[CTaBI/ITeHeﬁ OTHUX KJIACCOB; CTPOCHUE U
XUMHUYECKHUE CBOWMCTBA H3YYCHHBIX OpraHu-
YECKHUX C0€HI/IHGHI/H\;I;
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7. lIponoskurteabHocTh EI'D no xumun

OO011as NpoAOJKUTENBLHOCTD BBITOJIHEHHS 9K3aMEHALMOHHON paboThl COCTaB-
nsieT 3,5 yaca (210 MuHYT).

[IpumepHOE BpeMsi, OTBOANMOE Ha BBITIOJHEHHE OTACIBHBIX 3aJaHHi, COCTaB-
JISIET:

1) mnst kakaoro 3aganus 6a30BOr0 YPOBHS CIOKHOCTH YacTh | — 2—3 MHHYTBHI;

2) Ui KaKI0TO 3a[aHKsl MOBBIIICHHOTO YPOBHSI CIIOKHOCTH YacTu 1 — 5—7 Mu-

HYT;
3) A KaxJ0ro 3aJaHusl BBICOKOTO YPOBHS CIIOXKHOCTH 4acTu 2 — 10—15 MuHyT.

© 2020 denepanbHast ciyxba 1o Haa30py B chepe 0Opa3oBaHuUs i HAYKU




XUMUA, 11 knace 9

8. JonosinuTenbHBbIE MAaTEPUAJIBI H 000py/I0BaHNE
K xaxgoMy BapHaHTy 5K3aMEHALlMOHHOHM pabOThl NPUIIAraloTCs CIERYyIOLIHe
MaTepHabl:
— TMepHoJMuecKas cucreMa XuMuieckux 3iaemenToB [[.J. Menneneesa;
— TabnuIa pacTBOPHUMOCTH COJIEH, KUCIIOT U OCHOBAaHUI B BO/IC;
— 3JIEKTPOXUMHUYECKUHN Pl HANIPSHKEHUH METalIOB.
Bo BpeMsi BBIOJIHEHHS 9K3aMEHALMOHHON paboThl pa3peraeTcs: UCIoIb30BaTh
HETPOTPaMMHUPYEMBIH KalbKYJISATOP.
[lepeyeHp MOMOIHUTENBHBIX YCTPOMCTB M MAaTEpPHAJIOB, MOJIb30BAHUE KOTOPHI-
MU paspemieHo Ha EI'D, yTBepxmaercs npukazom MuHnpocsemeHus Poccun n Po-
coOpHa3opa.

9. CucreMa OLEHMBAHUS BBINOJTHEHUS OTAeIbHBIX 3aaHMIl M IK3aMeHALMOH-
HOIi paGoThI B LIEJIOM

OTBeTHI Ha 33/1aHKS YacTH | OLIEHMBAIOTCSI aBTOMATH3UPOBAHHO ITOCIIE CKAHU-
poBanus GnaHkoB oTBeTOB Ne 1. OTBETHI K 3aJaHUSM YacTU 2 MPOBEPSIOTCS Npe-
METHON KOMUCCHEM.

3a mpaBUIIBHBIN OTBET Ha Kaxxaoe W3 3aaanuid 1-6, 11-15, 19-21, 26-29 cra-
BuTca 1 Oamn. 3amaHue cyMTaeTcs BBHIMOJHEHHBIM BEPHO, €CIHM dK3aMEHYEeMbIi Jaj
MPaBWIIGHBIA OTBET B BHJIE MOCIEIOBATEIFHOCTH IH(p WM YHCIa C 3aJJaHHOU CTe-
MEHBIO TOYHOCTH.

3ananus 7-10, 16—18, 22-25 cuuTaroTCs BBINOJIHCHHBIMUA BEPHO, €CIIU Ipa-
BWJIBHO yKa3aHa IOCJeN0BaTeNbHOCTh HU(p. 32 MONHBIA NpaBUILHBIA OTBET Ha
Kaxmoe m3 3amanuii 7-10, 1618, 22-25 craButcst 2 Oamia; eciiv JOMYyIIEHA OJHA
omOka — 1 6ast; 3a HeBepHBbIN O0TBeT (0oJiee OTHOM OMINMOKM) MM €r0 OTCYTCTBUE —
0 Gannos.

3aganus gactu 2 (¢ pa3BEPHYTHIM OTBETOM) MPEAYCMATPUBAIOT MPOBEPKY
OT JIBYX JIO MATH JJIEMEHTOB OTBETa. 3aJaHus C pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBINOJHEHB! BBITYCKHHUKAaMH pa3lW4HbIMU criocobamu. Hamuuume kaxaoro tpely-
€MOro 3JeMEeHTa OTBeTa OIEeHHBaeTcs | OaimioMm, MOdTOMY MaKCHMallbHas OILIEHKa
BEPHO BBITIOJIHEHHOTO 33JJaHUsl COCTABISIET OT 2 110 5 0aJJIOB B 3aBUCHMOCTH OT CTe-
MEHH CIIOKHOCTH 3afanus: 3aganus 30 u 31 — 2 6amna; 32 — 4 6amna; 33 — 5 6amwios;
34 — 4 Ganna; 35 — 3 Ganna. [IpoBepka 3ajaHuii YaCTH 2 OCYILECTBIISIETCS HA OCHOBE
MOAJIEMEHTHOTO aHaJli3a OTBETa BBHIMMYCKHHKA B COOTBETCTBUH C KPUTEPHSIMHU OIIe-
HUBAHUS 32JIaHHS.

B cootBercTtBHU ¢ [TopsiakoM TPOBEICHUS TOCYIApPCTBEHHONW MTOTOBOM aTTe-
cTalM 1Mo 00pa3oBaTeIbHBIM MIPOrpaMMaM CpeaHero ooiero oopa3zoanus (MpuKa3s
Munnpocsemenuss Poccun u Pocobprangzopa ot 07.11.2018 Ne 190/1512 3apern-
ctpuposad MuntocroMm Poccun 10.12.2018 Ne 52952)

«82. <...> Tlo pe3ynbraTam NepBOd U BTOPOH MPOBEPOK IKCIEPTHI HE3ABUCH-
MO JpyT OT APYTa BBICTABISIIOT OAJUIbl 332 KaXKIbIi OTBET Ha 33JaHUs dK3aMEHAIUOH-
Ho# paboTsl EI'D ¢ pa3BepHyTHIM OoTBeTOM <...>

© 2020 denepanbHas ciayxba o Haa30py B chepe 00pazoBaHuUs H HAYKU

XUMUA, 11 knace 10
B cmydae cymecTBEHHOrO pacXOkAEHHS B Oalax, BBICTABICHHBIX ABYMs
9KCTIEPTaMy, Ha3HAUaeTCs TPEThs MpoBepka. CymecTBEHHOE PAcXOXKICHHE B Oajuiax
OIIPEeENEeHO B KPUTEPUAX OLIEHUBAHHS 10 COOTBETCTBYIOLIEMY Y4eOHOMY TpEIMETY.
OKCHepTy, OCYIMIECTBIAIOMEMY TPETHIO MPOBEPKY, HMPENOCTaBiIsieTCss HHPOP-
Manust o Oajrax, BHICTABICHHBIX JKCIIEPTaMH, paHee MPOBEPSABIINMHU SK3aMEHAIH-
OHHYIO paboTy».

CylecTBEHHBIM CUUTAETCSl PACXOXKIECHHE MEXAy Oa/ulaMu, BBICTABICHHBIMU
MEPBBIM U BTOPBIM JKCIEPTOM, Ha 2 miau Oojiee Oayia 3a BBHIMOTHEHHE JIIOOOTO 3
3aganuil 30-35. B 3ToM cityuae TpeTHil SKCIepT IPOBEPSIET TOIBKO T€ OTBETHI HA 3a-
JIaHUSI, KOTOPBIE BBI3BATIM CTOJb CYILIECTBEHHOE PACXOXKJICHHUE.

MaxkcumalbHbIH IepBUYHBIN Oast — 60.

Ha ocHOBe pe3ynbTaToB BBHINONHEHHS BCEX 3aJaHUH pabOTHI ONpEmeNsioTCs
[EpBUYHBIE Oalibl, KOTOpbIE 3aTeM IepeBolsATcs B TecToBble 10 100-6amnbHOM
HIKase.

10. U3menenust B KUM 2020 r. mo cpaBuenuto ¢ 2019 r.
H3MeHeHus cTpyKTyphI U conepxkanns KUM oTCyTCTBYIOT.

© 2020 denepanbHast ciyxba 1o Haa30py B chepe 0Opa3oBaHuUs i HAYKU
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11

Ipunoowcenue 1

O0600ménnblii nian sBapuanta KUM EI'D 2020 roaa
no XUMHUUN

Ypoenu crnoocnocmu 3a0anuii: B — 6azoewiii; 11— nosviuennulil; B — gvicokuil.

XUMMUA, 11 knace

12

[TopsinxoBbrii
HOMep 3aj1a-
HUS B paboTte

HpOBepﬂCMHe OJIEMECHTHBI
coaepxKaHUuA

Konpl
npoBe-
PpseMBbIX
DJIEMEHTOB
cojiepxa-
HUS 10
Kkomuu-
KaTopy

Koasr
Tpedo-
BaHUI

Ypo-
BCHB
CITOXK-
HOCTH
3aj1a-
HUS

Makc.
Gamn
3a BbI-
oJI-
HEHHe
3a/1a-
HUSA

IIpu-
MepHOe
BpeMst
BBITIOJN-
HEHUS
3a/1aHus
(muH.)

4

KoBanentHas xumuueckas CBsi3b, €€
Pa3HOBHIHOCTH M MEXaHH3Mbl 00pa-
30BaHUA. XapaKTePUCTUKU KOBAJEHT-
HOIl cBsi3u (TOJIIPHOCTH M DHEPTHUs
cesa3u). Monnas cBsi3b. Mertaminye-
ckas cBs3b. BogoposiHas cBs3b.
BemectBa MOneKyIsIpHOrO U HEMoe-
KyJISIPHOTO CTpOoeHMsl. THI KpucTa-
JMHYECKOH pPemeéTKH. 3aBHCHMOCTh
CBOICTB BELIECTB OT HX COCTaBa U
CTPOCHHS

1.3.1
1.3.3

222
242
243

2-3

Yacrp 1

Krnaccndukanus HEOPraHNYECKUX
BEIIIECTB. Homenxkuarypa
HEOPraHWYECKUX BEIIECTB (TPUBHAIIb-
Has ¥ MEXIyHapOIHast)

2.1

1.3.1
2.2.6

2-3

CTpoeHHE 3JIEKTPOHHBIX  000J0YeK
aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX
MIEPUOJIOB: §-, P- ¥ d-DIEMEHTBI.
DnexTpoHHas KOH(Uryparus aroma.
OcHOBHOE W BO30Y)XIEHHOE COCTO-
SIHUSL aTOMOB

1.1.1

1.2.1
2.3.1

2-3

3aKOHOMEPHOCTH H3MEHEHUS] XUMH-
YECKMX CBOMCTB SJIEMEHTOB M HX
COEAMHEHUH! M0 IepHoIaM U IpyInaM.
OOmasi XapakTepUCTHKa METAJUIOB
IA-IITA Tpynm B CBI3H C HX
nonoxeHueM B Ilepuomnueckoit cu-
cTemMe XUMHYECKHX 3JICMEHTOB
J.. MenneneeBa U 0COOCHHOCTSIMH
CTPOEHHS X aTOMOB.
XapakTepuCTHKa MEPEXOAHBIX dJIe-
MEHTOB — MEIIH, IMHKA, XpOMa, Keie-
3a — 10 UX NoJIoXkeHuto B [lepuoauue-
CKOIl CHUCTeME XUMHYECKUX DJIEMEH-
ToB JI.M. MeHneneeBa M OCOOCHHO-
CTSIM CTPOCHHSI UX aTOMOB.

OOuasi XapakTepUCTHKa HEMETAJIOB
IVA-VIIA r1pymmn B cB3M C HX
nonoxxenneM B I[lepuoanyeckoit
CUCTEME XHUMHYECKUX  DIIEMEHTOB
J.W. MenneneeBa U 0COOCHHOCTSIMH
CTPOCHHS X aTOMOB

1.2.1
1.2.2
1.2.3
1.24

123
24.1
2.3.1

2-3

XapakTepHble XMMHYECKHE CBOMCTBa
IPOCTBHIX BEIICCTB—METAJIOB: IECI04-
HBIX, INCJIOYHO3CMCIIbHBIX, MarHusid,
AIIIOMUHUSA, MNEPEXOAHBIX METAJIOB:
MeZH, LIHHKA, XpOoMa, XKele3a.
XapakTepHble XUMHYECKUE CBOHCTBA
MPOCTHIX BEUICCTB—HEMETAJIIIOB: BO-
JI0pojia, TaJIONeHOB, KUCIOPO/a, CEpbl,
a3ota, (ocdopa, yriepoaa, KpeMHHUS.
XapakTepHble XUMHYECKUE CBOHCTBA
OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX

2.2
23
24

232
233

XapakTepHble XHMHUYECKHE CBOMCTBA
OCHOBaHHH M aM(OTEPHBIX THAPOKCH-
JI0B. XapaKTepHble XUMHUUECKUE CBOH-
CTBa KHCJIOT.

XapakTepHble XHMHYECKHE CBOICTBA
coneil: CpeIHUX, KUCIBIX, OCHOBHBIX;
KOMIIIEKCHBIX (Ha TpHUMepe THIPOK-
COCOCMHEHHN aTIOMHMHHS M LINHKA).
OneKTpoNuTHYECKass  JUCCOLUAIMS
3JIEKTPOJIUTOB B BOJHBIX PACTBOpAX.
CusbHBIE U cl1a0ble 3IEKTPOJIUTHI.
Peakuuu noHHOro o6MeHa

2.5

2.6

2.7
1.4.5
1.4.6

233
1.1.1
1.1.2
1.2.1
244

3HeKTpOOTpI/IHaT€HI>HOCTL. CreneHb
OKHCJICHUA W BAJCHTHOCTH XHUMHYC-
CKHX 3JIEMEHTOB

1.1.1
2.2.1
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13

8

XapakTepHble XUMHYECKHE CBOICTBa
HEOPraHNYECKHUX BEIECTB:

—  TPOCTBIX  BEIIECTB—METAJUIOB!
IEIIOYHBIX, IIEJIOYHO3EMENbHBIX,
MarHus, aJfOMUHUS, IEPEXOJHBIX Me-
Ta/uloB (MEAW, IUHKA, XpOMa, XKere-
3a);

— IIPOCTHIX BEI[ECTB—HEMETAIIIOB:
BOZIOPOJa, TAJOTEHOB, KHMCIOPOJA,
cepbl, asora, (ocdopa, yriepona,
KPEMHUS;

— OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIIOTHBIX;

— OCHOBaHUH N aM(OTEPHBIX THIPOK-
CHIOB;

— KHUCJIOT;

— coneil: cpemHHX, KHCIBIX, OCHOB-
HBIX; KOMIUICKCHBIX (Ha TIpUMeEpe rua-
POKCOCOCIUHCHUH aJFOMUHUS M IIMH-
Ka)

2.2
2.3
2.4
2.5
2.6
2.7

5-7

XUMMUA, 11 knace

12

Teopust CTpOEHHs OpPraHUYECKUX CO-
€IMHEHUIl: TOMOJOTHA M H30MEpust
(cTpyKTYpHast M HPOCTPAHCTBEHHAs).
BsanmHoe BiMsHHE aTOMOB B MoOJie-
KyJIax.

Tunsl ca3eil B MoneKyslax opraHuye-
CKMX BellecTB. I'mOpuausanus atom-
HBIX opOuTaneil yrimepoma. Pamgukan.
DyHKIMOHAJIbHAS TPyIINa

3.1
32

1.2.1
222
223
227

13

XapakTepHble XHMHYECKHE CBOICTBa
YIIICBOAOPO/IOB:  AIKaHOB,  IHUKIO-
AJIKAHOB, AJIKCHOB, AWEHOB, AJKHHOB,
apOMAaTHYECKHX YIIIeBOAOPOJOB (OeH-
30J1a ¥ TOMOJIOTOB O€H30J1a, CTHPOJIA).
OCHOBHBIE CIIOCOOBI TIOJTyYEeHUS yIile-
BOJIOPOZIOB (B 1a00OpaTOPHN)

3.4

234
1.3.4
2.5.1

XapakTepHble XUMHYECKHE CBOWCTBA
HEOPraHWYECKUX BEIICCTB: IMPOCTHIX
BELIECTB—METAILIOB!

IIEIJIOYHBIX, LIEJIOYHO3EMENbHbIX,
MarHus, aJfOMUHHS, TIEPEXOIHBIX ME-
TaUIOB (MEIH, LIMHKA, XpoMa, Keje-
3a);

— MPOCTHIX BEI[ECTB—HEMETAIIIOB:
BOJIOPOJd, TAalOreHOB, KHCIOPOA,
ceprl, aszoTa, ¢ocdopa, yriaepoxa,
KPEMHUS;

— OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIIOTHBIX

— OCHOBaHUH U aM(OTEPHBIX THIPOK-
CHJIOB;

— KHCIIOT;

— COJICH: CpEAHUX, KHUCIBIX, OCHOB-
HBIX; KOMILUIEKCHBIX (Ha TIpUMepe T'uji-
POKCOCOEAMHEHUIT AIIOMHHUS U IIHH-
Ka)

2.2
2.3
24
2.5
2.6
2.7

233
243
244

5-7

14

XapakTepHble XHMHYECKHE CBOMCTBA
HpE/CNIbHBIX OJHOATOMHBIX U MHOTO-
aTOMHBIX CIIUPTOB, (eHoIa.
XapakTepHble XHMHYECKHE CBOMCTBA
QNBJCTUIOB, MPEACIbHBIX KapOOHO-
BBIX KHCJIOT, CJIOXKHBIX 9(UPOB.
OCHOBHBIE CIIOCOOBI MOTYyYECHHUS KHC-
JIOPOJICOJCPKAIINX ~ OPTraHMYSCKHX
coeMHeHUH (B 1a00paTopun).

3.5
3.6

234
1.3.4
2.5.1

15

XapakTepHble XMMHYECKHE CBOMHCTBa
a30TCOZIepKAIUX OPraHUYECKHX CO-
€IMHCHUII: aMHHOB M aMHHOKHUCIIOT.
Baxmueiime crnocoObl  MOTyYeHHS
AMUHOB ¥ QMUHOKHCIIOT.

Buonoruyeckn BakHBIE BelIECTBa:
JKMpPBI, YIJIEBOABI (MOHOCaXapHIbl,
Jicaxapybl, OINCcaxapuibl), OeIKu

3.7
3.8

10

Bzaumocssi3b HCOPraHUu4CCKUux BE-
ICCTB

2.8

233
243

2-3

11

Knaccudukanmss opraHudeckux Be-
mecTtB. HomeHKkmaTypa oprannaeckux
BEIECTB (TPUBHAJbHAs M MEXKIyHa-
pozHas)

3.3

2.2.6

16

XapakTepHble XHMHUYECKHE CBOICTBa
YIJICBOOPOJIOB:  aJKaHOB,  IMKIJIO-
AJIKaHOB, AJKEHOB, JUCHOB, AJKHHOB,
apoOMaTHYECKUX YIIIeBOAOPOJOB (OeH-
30J1a ¥ TOMOJIOTOB OCH30J1a, CTUPOIIA).
Baxneiimme crocoObl MoaydeHus yr-
nesopoponoB. Vouubli  (mpaBuio
B.B. MapkoBHHKOBA) U paJuKaIbHbIC
MEXaHH3MBl PEaKIUi B OPraHMIECKON
XUMHHU

3.4
1.4.10
4.1.7.

234
244

5-7
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15

17

XapakTepHble XMMHUYECKHE CBOMCTBa
HpeJeIbHBIX OJHOATOMHBIX M MHOIO-
aTOMHBIX CIUPTOB, (DEHOTA, ANbJCTH-
JI0B, KapOOHOBBIX KHCIIOT, CIIOMKHBIX
3¢upoB. Baxneiimue cnocoObl moiy-
YEeHHsA KHCIIOPOJCOJEPKAINX Opra-
HHYECKUX COCAUHECHHUH

3.5
3.6

5-7

XUMMUA, 11 knace

16

18

Bsaumocss3p yrieBoaoposoB, KUCIO-
pozcoepKaUX U a30TCOJAEPIKAIUX
OpPraHUYeCKUX COeIUHEHUH

3.9

234
243

2-3

19

Knaccndpukannss XUMHUECKHX peak-
Uil B HEOPraHWYECKOH M OpraHuye-
CKOW XUMHHU

1.4.1

20

CkopocTh peakuud, e€ 3aBHCHMOCTb
OT pa3IMYHBIX (paKTOpPOB

143

245

21

Peakun OKHUCITUTEIBHO-
BOCCTAaHOBHUTEIILHBIC

1.4.8

221
225

22

DIeKTPONIH3 PacIUIaBOB U PacTBOPOB
(couei, menovei, KUCIIOT)

1.4.9

1.13
225

23

T'upponus coneit. Cpena BOIHBIX pac-
TBOPOB: KHCJIas, HeWTpanbHasi,
11eJI0YHAs

1.4.7

224

5-7

24

OO0paTiMble 1 HEOOpATHMBIE XHMHYE-
CKHE peaKknuy. XHUMHIECKOEe PaBHOBE-
cue. CMeleHne paBHOBECHS 0] JIeH-
CTBHEM Pa3IHYHBIX (PaKTOPOB

1.4.4

2.4.5

5-7

26

IpaBuna pabotel B 1adoparopuu. Jla-
6oparopHas 1mocyaa 1 000pysOBaHHUE.
IIpaBmna Ge3omacHoCTH HpH paboTe ¢
€IKUMH, TOPIOYUMHU U TOKCHYHBIMHU
BEIIECTBAMHU, CPEICTBAMH OBITOBOW
XHMHU.

Hay‘ll-lble METOAbI MCCICAOBAHUSA XH-
MHYECKUX BEHIECTB M IIPEBPAIICHUH.
Meronsl  pazneneHus cmeced U
OYHCTKH BEILECTB.

Tonsitie 0 Metautypruu: oduye cro-
COOBI TTOJTyYSHHUS METAIIIOB.

OO1yie Hay4HbIC TPUHIUITEI XUMUYe-
CKOr0 MpOW3BOJACTBA (Ha IpHUMEpe
TIPOMBIIIUICHHOTO TONy4YeHHs aMMHa-
Ka, CEPHOU KUCIOTHI, METaHOIa). XH-
MHUECKOE 3arpsi3HEHHE OKpY’Karolien
cpensl U ero mocnenctsus. Ilpupon-
HBIC WCTOYHUKH YTJICBOJOPOJOB, HX
nepepadoTKa.

BbICOKOMOINEKYISIPHBIE  COEIMHEHUS.
Peakunu mnonmMmepmsanuM W IOJH-
kongeHcauuu. [Tomumepst. I[TnacTmac-
Cbl, BOJIOKHA, KAY1yKH

4.1.1
4.1.2
4.2.1
422
423
424
425

132
133
1.3.4
224

5-7

25

KauecTBeHHBIE peakinuu Ha Heopra-
HUYECKHE BellecTBa M HMOHBI. Kaue-
CTBEHHBIC PEAKIMU OPTaHUYECKHX CO-
eIMHEHUI

4.14
4.1.5

5-7

27

Pacuérsl ¢ MCnoNB30BaHUEM HOHATHS
«MaccoBas [0Sl BEIIECTBA B PacTBO-
pe»

© 2020 denepanbHas ciayxba o Haa30py B chepe 00pazoBaHuUs H HAYKU

28

Pacuérel 00BEMHBIX OTHOIIEHHN Ta-
30B MPU XUMHYECKUX peakiusx. Pac-
YETHl [0 TEPMOXUMHUYECKUM YpaBHE-
HUAM

432
43.4

29

Pacuértpl Macchl BelIeCcTBa WM O0b-
€Ma ra30B I10 U3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WM 00bEMY OIHOTO
U3 YJaCTBYIOIUX B PEAKIHU BELIECTB

© 2020 denepanbHast ciyxba 1o Haa30py B chepe 0Opa3oBaHuUs i HAYKU




XUMUA, 11 knace

17

Yacrtp 2

30 Peakiuyn OKHMCIHMTENBHO-BOCCTAHOBH- 1.4.8 2.2.5 B
TEJIbHbIE 244

10-15

31 DJIeKTpOTUTHIECKAS MCCOLHAIAS 1.4.5 22.4 B
3JIEKTPOJIUTOB B BOJHBIX PacTBOpax. 1.4.6 244
CunbHblE W Crabble  AIEKTPOJIUTHL.
Peaxunu nonHOro ooOMeHa.

10-15

32 Peakmuy, moaTBepiKAaIOIIe B3aUMO- 2.8 233 B
CBSI3b PA3IMYHBIX KIACCOB HEOpPTraHH- 243
YECKHUX BEIIECTB 2.4.4

10-15

33 Peakiuu, moaTBepiKAAIOIIUE B3aUMO- 39 234 B
CBSI3b OPIAaHUUECKUX COCAUHEHUM 243

10-15

34 Pacuérsl ¢ UCIONB30BaHUEM ITOHATHH 43.1 252 B
«pacTBOPUMOCTB», «MaccoBas 0N 435
BEIIIECTBA B PACTBOPEN. 43.6
Pacuérel macchl (00bEMa, KOJTHIESCTBA 4.3.8
BEILIECTBA) MIPOJAYKTOB PEAKLUH, CCIH 439
OZIHO W3 BEIIECTB JAaHO B H30BITKE
(MMeeT puMecH).

Pacuers! macchl (00beMa, KOJIUYECTBA
BEIIECTBA) MPOAYKTA PEaKIHH, €CIH
OJJHO M3 BEIICCTB JaHO B BHIE pac-
TBOpA C ONPEJEICHHOW MacCcoBOH J0-
Jieit pacTBOPEHHOTO BENIECTBA
Pacuérel MaccoBoil wiam 00BEMHOI
JIOJIU BBIXOJA TPOJYKTA PEaKIUH OT
TEOPETUYECKH BO3ZMOXKHOTO.

Pacuérsr MaccoBoil 1omam (Maccel) Xu-
MHYECKOT0 COCJIMHECHHS B CMECH

10-15

35 VYcraHOBIIGHHE ~ MOJEKYISAPHOH U 4.3.7 252 B
CTPYKTYpHO# ()opMyJIbI BeliecTBa

10-15

Bcero 3amannii — 35; u3 Hux mo yposHio cnoxnoctu: b —21; [T—-8; B — 6.
MaxkcuManbHBINA IepBUYHBIN Oaut 3a paboty — 60.
Ob6uiee Bpems BINONMHEHHS paboThl — 210 MuH.
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