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Crnennpukanus
KOHTPOJIbHBIX U3MEPHUTE/IbHBIX MATEPHAJIOB

AJ1s nposefeHus B 2021 rogy e1MHOro rocyiapcTBeHHOr0 3K3aMeHa
no XUMHU

1. HazHaueHHe KOHTPOIbHBIX H3MepHTeIbHBIX MaTepuanos (KUM) EI'D

Enunbiit rocyaapcrBenssiii sk3amed (EI'D) mpencrasisier coboit ¢popmy ro-
CyIapCTBEHHOM UTOTOBOM aTTECTAIMH, TPOBOJANMON B IENAX OMPECIICHUS COOTBET-
CTBUSI pe3yJIbTATOB OCBOCHHUS OOYYarOIIMMUCS OCHOBHBIX 00pa30BaTENbHBIX IMPO-
rpaMM cpenHero o0miero oo0pa3oBaHusi COOTBETCTBYIOIIMM TpeOOBaHUAM (eaepab-
HOTO TOCYIAapCTBEHHOTO 00pa3oBaTeNBHOTO CTaHAapTa HIHM 00pa3oBaTeNLHOTrO
cranaapra. s ykazaHHBIX Leled MCIONB3YIOTCS KOHTPOJIBbHBIE W3MEPHUTEIbHBIC
matepuansl (KMM), npeacrasistonige co00il KOMIUIEKCH 3aJJaHUi CTaHIapTU3HPO-
BaHHOM (DOPMBEI.

EI'D mpoBoautcst B cootBeTcTBUU ¢ DenepanbHbiM 3akoHOM «O0 00pa3oBa-
Huu B Poccuiickoii @enepannn» ot 29.12.2012 Ne 273-D3 u [lopsiakom npoBeaeHus
rOCYIapCTBEHHOH MTOTOBOH aTTeCTalM IO 00pa30BaTENbHBIM MPOTpaMMaM Cpel-
Hero oOmero oOpa3oBaHMs, YTBEPKIEHHBIM MpHKa3oM MuHIpocsenieHus: Poccuun
n PocoOpHanzopa ot 07.11.2018 Ne 190/1512.

2. lIokyMeHTbI, onpeaenasiromue cogepxanne KUM EI'D

Conepxxarne KM EI'D ompenensercss Ha OCHOBE (peaepatbHOr0 KOMIIOHEH-
Ta TOCYJApCTBEHHOIO CTaHIapTa CpegHero (MOoJHOro) oOmero oOpa3oBaHMs MO
XxuMuH, 0a30BBIA W mpodumbHBIA ypoBHM (mpuka3 MwuHOOpasoBanus Poccun
ot 05.03.2004 Ne 1089).

3. IToaxoanl k 0TOOPY colep:kaHusi, paspadorke cTpykTypbsl KUM EI'D

Ot6op comepxanus KM ET'D 2021 r. o XHMHUH B IETIOM OCYIIECTBISIICS
¢ Y4ETOM TeX OOIINX YCTAaHOBOK, HA OCHOBE KOTOPHIX (DOPMHUPOBAIICEH K3aMEHAIH-
OHHBIE MOJEIM NPEAbIAYIINX JIeT. B uncie 3TUX ycTaHOBOK Haubojee BaKHBIMHU
C METOIUYECKOH TOUKHU 3PEHUS ABISIOTCS CIEAYIOLIHE.

o KHM opueHTUpOBaHbl Ha IPOBEPKY YCBOEHHS CUCTEMBI 3HAHUH, KOTO-
pasi pacCMaTpUBAacTCsl B Ka4eCTBE MHBAPUAHTHOTIO SApa COACPIKaHUs ACHCTBYIOIUX
IpOrpaMM IO XUMHHU I 00IIeoO0pa3oBaTesbHBIX OpraHuzaiuii. B cranmapre
3Ta cCUCTeMa 3HAHHWH NpeICTaBIeHa B BHJE TPeOOBaHMUIT K IIOATOTOBKE BBITYCKHUKOB.
C nmaHHBIMH TpeOOBaHMSMU COOTHOCHTCS ypoBeHb mpembssieHus B KIIM mpose-
PSIEMBIX 3JIEMEHTOB COJIEPAKAHUSL.

. CranpaprusupoBansbie BapuanTsl KM, koTopble OyayT HCIOIb30BaTh-
Csl IIPU TIPOBEACHHUH SK3aMEHa, COAEPKAT 3aTaHUs, Pa3INIHbIe o hopMe IpeabsIBIe-
HHS YCJIOBUS U BHIY TpeOyeMoro OTBETa, 0 YPOBHIO CJIOXKHOCTH, a TAKXe IO CII0COo-
0aM  OIEHKM WX  BBIIOJNHEHMS. 3afaHHMsi ITIOCTPOSHBI Ha  MaTepHaie
OCHOBHBIX Pa3fenoB Kypca XxuMuu. Kak u B ImpekHHE TOABI, 0OBEKTOM KOHTPOJIS
B pamkax EI'D sBmgercs cucremMa 3HAaHMH OCHOB HEOPraHHYECKOH, oOmieit
1 opranuueckoil xumuu. K uncity riaBHbIX COCTABILSIFOLIMX 9TOM CHCTEMbI OTHOCSITCSL:
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BEIyIIHE TOHATHA O XUMHYECKOM O3JIEMEHTE, BEIIECTBE M XMMUYECKOM peaxiuu;
OCHOBHBIE 3aKOHBl U TEOPETHYECKHE MOJOXKEHUS XHUMHUM; 3HaHUS O CHCTEMHOCTH
W TPUIMHHOCTH XUMUYECKHX SIBJICHHH, TE€HE3UCE BEIIECTB, CHOCO0aX MO3HAHUS
BEIECTB. B crammapre 3Ta cHCTeMa 3HaHWH MpeICTaBlIeHa B BHAC TpeOOBaHMI
K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

. B nensx obecrieueHus BO3MOXXKHOCTH AM((HEPEHLIMPOBAHHON OLIEHKH
y4eOHBIX JOCTIKeHHH BbIMycKHHMKOB KUWM EI'D  oCymiecTBIsOT MPOBEPKY
OCBOCHHUSI OCHOBHBIX O0pa30BaTEeNbHBIX IMPOTPaMM IO XHMHH Ha TPEX YPOBHIX
CJIO’KHOCTH: 6a30BOM, NTOBBIIIEHHOM U BBICOKOM.

. IIpunnunuaneHoe 3HaueHue npu pazpaborke KM umena peanusariust
TpeOOBaHMI K KOHCTPYUPOBAHHIO 3aJlaHHi pa3inyHoro tumna. Kaxmoe 3anaHue
CTPOMJIOCH TAKUM 00Pa3oM, YTOOBI €T0 CONEPKAHUE COOTBETCTBOBAIO TPEOOBAHUSIM
K YPOBHIO YCBOCHHS y4eOHOrO MaTepuaia U (pOpPMHUPYEMBIM BHIaM Y4eOHOH mes-
TENBbHOCTH. YUeOHBIN MaTepuall, Ha OCHOBE KOTOPOI'O CTPOWJIUCH 3aJlaHusl, OTOUpa-
sl TI0 TIPU3HAKY €ro 3HAYMMOCTH JUIS 00IIe00pa3oBaTeIbHON MOATOTOBKU BBITYCK-
HHUKOB cpefHel mxonsl. Ocoboe BHUMaHME MPH KOHCTPYHPOBAHUH 3alaHUil yreme-
HO YCWJIEHMIO JEATEJIbHOCTHOM M NPaKTHKO-OPUEHTHUPOBAHHON COCTaBJIIOIIEH HMX
collepiKaHusl.

Peanuzanust 5TOro HampaBJeHHS MMeNa LENbl0 MOBBIIICHHE TU(PepeHIupy-
IOIIeH CIIOCOOHOCTH 3K3aMeHannoHHOH Moxenu. CTpykTypa 9acTr 1 paboThl mpHuBe-
JieHa B O0JIbIlIee COOTBETCTBUE CO CTPYKTYpoi Kypca xumu. [loctpoeHue 3anaHuid,
B MEPBYIO Ouepeab 3aJaHuil 0a30BOr0 YPOBHs CIO0KHOCTH, OCYILECTBICHO TaKUM
00pa3oM, 4TOOBI UX BBHINIOJIHEHHE TPETyCMATPUBAJIO HCIOIB30BAaHHE BO B3aUMOCBSI-
31 0000MIEHHBIX 3HAHUH, KIIIOYEBBIX MOHATHIA U 3aKOHOMEPHOCTEH XUMUHU.

4. Ctpykrypa KUM EIT'D

Kaxplii BapraHT 3K3aMEHAIMOHHOW pabOoThI MOCTPOCH MO €IWHOMY ILIaHy:
paboTa cocTOUT U3 ABYX YacTel, BKIrouaromux B ce0s 35 3aganuil. Yacts 1 comep-
KUT 29 3afaHuil ¢ Kpamkum omeemom, B ux uucie 21 3amaHue 06a308020 yposHs
CIIOXHOCTH (B BapHaHTEe OHHU IPUCYTCTBYIOT Hox Homepamm: 1-7, 10-15, 18-21,
26-29) u 8§ 3amaHuil no6bIUEHHO20 YPOBHA CIIOXKHOCTU (MX MOPAIKOBBIE HOMEpa: 8,
9, 16, 17, 22-25). Yacte 2 cOIEpKUT 6 3alaHUil 8bICOKO2O YPOBHS CILONHCHOCHU
C pazeéépuymoim omeemom. ITo 3a1aHus nog Homepamu 30-35.

OOmue CBeJeHUS O PacIpeneleHHH 3aJaHui 110 9acTIM SK3aMEHAIlHOHHOW
pabOTHI U MX OCHOBHBIX XapaKTEPHCTHKAX IPECTaBICHBI B Tabmume 1.
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Tabauya 1
Pacnpedenenue 3a0anuil no vacmsm K3aMeHAYUOHHOT padbombl

[TponeHT Makcu-
MaJbHOTO HepBUY-
. HOro Oauta
MakcHUMaIbHBII mep-
Konnue- N 3a BBINTOJIHEHHE 3a-
Yactb BMYHBII OaJlI 32 BBI- . N M
CTBO o JlaHuil JaHHOM Tun 3amanuit
paboThI . [OJHEHKE 3aJaHHI
3aJaHui IPYIIIBI OT OOLIETo
TPYIIIIBI
MaKCHMAaJILHOTO
HEPBUYHOTO OawIa,
paBHOTO 58
Yacrs 1 3ajaHus ¢ KpaTKuM
29 38 65,5 A P
OTBETOM
3amaHus ¢ pasBép-
Yacrs 2 6 20 345 A Pasaep
HYTHIM OTBETOM
Hroro 35 58 100

KonuuectBo 3amanuii Toit mnm uHOM rpynmnsl B o0el ctpykrype KM ompe-
JIEJICHO ¢ y4€TOM clieAyrolux (akTopoB: a) riIyOMHA W3y4eHUs MPOBEPSEMBIX 3JIe-
MEHTOB COJep)KaHHs y4eOHOro MaTepHana Kak Ha 0a30BOM, TaK U Ha MOBBIIIEHHOM
YpOBHSX; 0) TpeOOBaHUs K IJIAHUPYEMBIM pe3yiabTaTaM OOYYEHUS] — IPEIMETHBIM
3HaHHSM, MPESIMETHHIM YMEHUSIM U BUAAM YY€OHOH JEATEIFHOCTH. DTO TMO3BOJIUIO
6oJiee TOYHO ONpeAEIUTh (GYHKIMOHAIBHOE NpeHa3HauYeHne KaXJ0H TPYIIIbI 3aa-
Hu#t B ctpykrype KUM.

Tak, 3amaHus 6a3068020 ypPOGHsA CLOHCHOCHU C KPATKIM OTBETOM IIPOBEPSIOT
YCBOEHME 3HAUUTEIBHOIO KOJIMUeCTBa (42 u3 56) 3JIEMEHTOB COAEP)KaHUs Ba)kKHEH-
LIMX Ppa3/ieNoB IKOJILHOTO Kypca Xumuu: «TeopeTuueckre 0CHOBBI XUMuUmM», «Heop-
raHuvecKass Xumus», «OpraHmdeckas XuMus», «MeToasl MO3HAHUS B XUMHH.
Xwumust u ku3Hby. CornacHO TpeOOBaHHWSIM CTAaHAAPTa K YPOBHIO ITOATOTOBKU
BBIMMYCKHUKOB OSTH 3HAHUS SIBISIOTCS OOS3aTENbHBIMU JUII OCBOCHHS KaXKIbIM
o0yyaronmmcsl.

3amanus TaHHOW TPYIIBI HMEIOT CXOICTBO MO (YOPMaTbHOMY MPH3HAKY — IO
(hopMe KpaTKOTro OTBETa, KOTOPBIN 3alCHIBACTCS B BHJIE ABYX JHOO TPpEX mudp Hiau
B BUJIEC YMCJIA C 3aJJaHHON CTENEeHbI0 TOYHOCTU. MexX Ty TeM 1o GpopMyIHpOBKaM yc-
JIOBUSI OHU MMEIOT 3HAYUTENbHBIE PA3INYMs, UM, B CBOIO OUepe/b, OMPEACIIIIOTCS
pa3nius B IOUCKE BEPHOTO OTBETA. DTO MOTYT OBITh 3aJaHHS C €IUHBIM KOHTEK-
croM (kak, Harpumep, 3agaHusi 1-3), ¢ BEIOOPOM JBYX BEPHBIX OTBETOB M3 IISTH,
a TaKKe 3aJaHMs HA «YCTAHOBJICHHE COOTBETCTBUS MEXIY MO3HLMUSIMH JBYX MHO-
skecTB». [IpH 3TOM BaKHO 3aMETHTh, YTO KaXKAOE OTIENbHOE 3agaHue 0a30BOTrO
YPOBHS CIIO)KHOCTH HE3aBHCHMO OT (hopMmara, B KOTOPOM OHO HPEJICTABICHO, OPHEH-
TUPOBAHO Ha MPOBEPKY YCBOECHHUS TOJBKO OIHOTO ONPENENIEHHOTO 3JIEMEHTa COAep-
skaHus. OTHAKO ATO HE SIBISETCS OCHOBAHUEM JUISl TOTO, YTOOBI OTHECTH JaHHBIE 3a-
JTAaHHUSL K KaTeTOpUH JIETKUX, He TPEeOYIOMHNX OCOOBIX YCHJIMU Ul MTOUCKA BEPHOTO
oTBeTa. HampoTHB, BBINONHEHHE JTIO00TO M3 ATHX 3aaHU{ Hpenroyiaract o0s3a-
TEJbHBIN U TIIATENbHBIN aHAIN3 yCIOBHUS U IPUMEHEHHE 3HaHUH B CHCTEME.
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3aaHusl NOBbIUEHHO20 YPOBHS CIOXKHOCTH C KPAaTKUM OTBETOM, KOTOPBIH
YCTaHABJIUBAETCS B XOJI€ BBIIOJIHEHUS 3a1aHUsI M 3aIMCHIBAETCS COTJIACHO YKa3aHH-
SIM B BUJIE ONPENeNIEHHON MOCIeI0BaTeNbHOCTH YEThIPEX (P, OPUCHTUPOBAHBI HA
MIPOBEPKY YCBOCHHsI 00SA3aTENBHBIX JIEMEHTOB COAEPIKaHHsS OCHOBHBIX 00pa3oBa-
TENBHBIX MPOrpaMM MO XUMHU HE TOJIBKO 0a30BOr0, HO M yIyOJIEHHOTO YpPOBHSI.
B cpaBHeHUM C 3aaHUSAMM IpeabIAYIIel IPYyNIbl OHH NPeayCMaTPUBAIOT GbINOIHE-
Hue OONBILIETO Pa3HOOOPa3Hsl IEHCTBHIA 110 MPUMEHECHHUIO 3HAHWH B U3MCHEHHOH, He-
CTaHIAPTHOW CUTyaluu (HApHUMeEp, JJsl aHAIU3a CYIIHOCTH W3yYSHHBIX TUIIOB pe-
aKuui), a Takke COPMHPOBAHHOCTh YMEHUH cucmemamusuposams u 000ouame
MOJTy4eHHbIE 3HAHUS.

B sKk3amMeHanMOHHON paboTe MpeuIoskeHa TONBKO OJHA Pa3HOBHIHOCTH 3TUX
3aJ]aHuil: Ha YCTAHOBJICHHE COOTBETCTBHS IMO3MIUH, MPEJICTABICHHBIX B JIBYX MHO-
XKecTBaX. DTO MOXKET ObITh COOTBETCTBHE MEXIy: Ha3BaHMEM OPIaHHYECKOro CO-
CJIMHCHUS U KJIACCOM/TPYIION, K KOTOPOMY(-0i) OHO NMPUHAJUICKHT; HA3BAHUEM HIIU
(GOpMYIIOii CONM W OTHOIIEHUEM 3TOW COJIM K THIPOJIU3Y; UCXOIHBIMU BEIeCTBAMH
Y MPOMYKTaMH PEaKIMi MEXy 3TUMH BEIeCTBAMU; Ha3BaHHEeM Win GopmyIioi co-
JIM ¥ IPOAYKTaMH, KOTOpble 00pa3yroTCs Ha MHEPTHBIX DJIEKTPOJax MpH dIIEKTPOIIH-
3¢ €€ BOJHOIO pacTBOpa, U T.1.

Jis omeHKH CHOPMUPOBAHHOCTH HHTEIUICKTYAIBHBIX YMEHUH GblCOK020
VPOBH3L, TAKUX KaK YCMAaHA8IU8ams MPUINHHO-CIICJACTBEHHBIC CBA3H MEXIY OT/CIb-
HBIMH 3JIeMEHTaMH 3HaHUH (HampuMep, MEXIY COCTaBOM, CTPOCHHEM U CBOHCTBaMHU
BEIIECTB), POPMYAUPOGAMb OTBET B ONPENEIIEHHON JIOTHKE ¢ apryMeHTaluen ciue-
JIAHHBIX BBIBOJIOB M 3aKJIIOUCHUIA, HCIOJIB3YIOTCS 3aJaHUsI BRICOKOTO YPOBHS CIIOXK-
HOCTH C pa3BEPHYTHIM OTBETOM.

3agaHus ¢ pazeépHymuiyM 0meemom, B OTIMYNE OT 3aJaHU ABYX MPEIbIAY-
[IMX TUIIOB, MPEIYCMATPHBAIOT KOMIUIEKCHYIO TIPOBEPKY YCBOCHUS Ha YTITyOIEHHOM
YPOBHE HECKOJIBKHUX (IByX W 0o0Jiee) 3JIeMEHTOB COJEpKaHUs U3 Pa3IMYHBIX COAEp-
JKaTeNbHBIX 0JI0KOB. OHU MOIPA3AEMIOTCS Ha CIEAYIOINE PA3HOBUIHOCTH:

— 3aJIaHNS, IPOBEPSIOIINE YCBOCHIE BAKHEHIIINX JIEMEHTOB COACPIKAHMUS, TAKHX,
HanpuMep, KaK «OKUCIHTEIbHO-BOCCTAHOBHUTEIFHBIE PEAKIIUNY, «PEaKIUN HOH-
HOro OOMeHay;

— 3a/IaHKs, TIPOBEPSIOIINE YCBOSHNE 3HAHHUI O B3aMOCBSI3U BELIECTB PA3THUHBIX
KJaccoB (Ha TpHMepax MpPEBpalleHUl HEOPraHWYeCKUX M OPTaHMYECKHX Be-
1IECTB);

— pacu€THbIE 3a7a4u.

3aganHus ¢ pa3eépHymulym omeemom OpUSHTUPOBAHBI Ha TPOBEPKY YMEHHIA:

— 00vsicHAmMb 00YCIOBICHHOCTh CBOWCTB M NMPHMEHEHUS BEIIECTB MX COCTABOM
U CTPOEHHEM, XapaKTep B3aMMHOI'O BIMSHUS aTOMOB B MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHNH, B3aUMOCBSI3b HEOPIaHUYECKUX U OPTaHHMYECKHUX BEILECTB, CYLIHOCTh
1 3aKOHOMEPHOCTH IPOTEKAHUS N3yYESHHBIX TUTIOB PEAKIIHIA;

— npo8ooumb KOMOMHUPOBAHHBIC PACUETHI MO XUMUYECKUM YPaBHCHUSIM.
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5. Pacnpenenenne 3amanmii KHUM EI'D mno coaep:xkanuio, BuAaM yMeHMii
M criocodam aeicTBuil
[Ipu onpenenenun xomuvectBa 3ananuii KUM EI'D, opueHTHpOBaHHBIX Ha
MIPOBEPKY YCBOCHHsI y4eOHOTO Marepuaiia OTHENBHBIX OJIOKOB / COAepKaTeIbHBIX
JIMHUH, YYUTBHIBAJICS TPEXKJ/IE BCETO 3aHUMaeMblii MU 00BEM B COJEpXKaHUM Kypca
xuMuH. Hanmpumep, OpuHATO BO BHUMaHUE, YTO B CHCTEME 3HAHUI, ONpeAesIONINX
YPOBEHB MOJATOTOBKH BBITYCKHUKOB 110 XHUMHH, BaKHOE MECTO 3aHUMAIOT DJIEMEHTHI
coJiep KaHMsI CollepKaTeNIbHBIX OJNIOKOB «Heopranmdyeckas xumus», «OpraHudeckas
XUMHS» U COACPIKATEIbHON JIMHUM «XUMHUecKas peakuus». [lo 3Toil nmpuunHe
cyMMapHasi A0 3aJaHud, NPOBEPSIOIINX YCBOEHHE MX COICP)KaHHS, COCTaBHIIa
B K3aMeHalMOHHOU pabore 69% oT obmero kommyuecTBa Beex 3aaaHuid. [Ipencras-
JICHUE O PaCTpeNIeNICHUH 3aJaHuil MO COJepPIKAaTSIBHBIM OJIOKaM / COepKATETbHBIM
JUHUAM JaéT Tabnuna 2.
Tabnuya 2

Pacnpedenenue 3a0anuii 3K3aMEHAYUOHHOU pabOmMbL NO COOEPIHCAMENbHBIM
onoxam / cooepacamenbHvlM IUHUAM KyPCa Xumuu

KonuyecTBo 3aganuii B 4acTsix paboTsl
CopepixaresbHble 010KkH /

N coJiep KaTeIbHbIC IMHUI Bes Yacts 1 Yacts 2
pabora

1 | Teopemuueckue ocnoewvl Xumuu: coBpe- 4 4
MCHHBIC MPECACTABJICHNA O CTPOCHHUHU aTO-
Ma, Ilepuoanueckuii 3akon u Ileproaude-
CKasi CHCTEMa XHMHYCCKHUX DBJICMCHTOB
.. MenneneeBa, XuMHUYECKasi CBSI3b
1 CTPOCHHUE BEIIECTBA
Xumuueckas peaxyus 8 6 2

2 | Heopzanuueckue eewjecmea: xiaccudu- 7 6 1

Kanousis W HOMCHKIIaTypa, XHUMHYECKHE
CBOMCTBa M T'€HETUYECKAsl CBS3b BEIIECTB
Pa3JIUYHbIX KJIACCOB

3 | Opeanuueckue eewgecmea: xiaccudpuxa- 9 8 1
LMl 1 HOMEHKJIATypa, XUMUYECKHE CBOM-
CTBA M I'€HETHYECKas CBS3b BEIECTB pa3-
JIMYHBIX KJIACCOB

4 | Memoowvt nosnanus 6 xumuu. Xumus 2 2
U MHCU3HDB: DKCIICPUMEHTAIbHBIE OCHOBBI
XHUMHUH, OOLIME MpEeACTaBICHUS O TIIPO-
MBIIUICHHBIX CII0CO0aX IMONYYEeHHS BaXK-
HEUIIHNX BEIIECTB

Pacuémor no xumuueckum popmynam 5 3 2
U ypasHeHUAM PeaKyuii

Hmozo 35 29 6
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CooterctBue comepkannss KM EI'D obmmMm memsiM OOydYeHHS XHMHH

B CpefHel miKoie oOecreynBaeTcsl TeM, YTO MpeJylaracMble B HUX 3aJaHMs ITPOBe-

PSIIOT Hapsily C YCBOGHHEM OJJIEMEHTOB COAEPIKAHUS OBJAJCHHE ONpPEACIEHHBIMH

YMEHHSAMH U cmocobaMy AeHCTBHH, KOTOpEIE OTBEYAIOT TPEOOBAHMSAM K YPOBHIO

MOATOTOBKH BBIMYCKHUKOB. [IpeicTaBieHHe O pacupelelicHUH 3aJaHdil M0 BHIaM
MPOBEPSIEMBIX YMEHUH M cIIoco0aM AeiicTBUi 1aéTt Tabnuua 3.

Tabnuya 3

Pacnpeoenenue 3a0anuii
10 UOAM NPOGEPSEMbIX YMEHUT U CNOCObam delicmeuil
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KonngecTso 3aganuii B 9acTsaxX paboTsl

No OCHOBHBIE YMEHHS U CIIOCOOBI AeHCTBUI
y Bes pa- Yacts 1 Yacts 2

6ora

2.4 | 0b6vsacHAMb: 3aBUCUMOCTh CBOWCTB XUMHUE- 7 4 3
CKHX 3JIEMEHTOB M UX COEJAMHEHHI OT IMOoJIOo-
JKeHus 37eMenTa B [lepuoamyeckoii cucreme
J.M. MenneneeBa; mnpupoy XHMHUYECKOH
CBsi3M (MOHHOHM, KOBAJICHTHOW, METaJlInue-
CKOii, BOJOPOJHOI1); 3aBUCHMOCTH CBOMCTB
HEOPTraHWYeCKHX M OPTraHWYeCKUX BEIIECTB
OT HX COCTaBa U CTPOEHHS; CYIIHOCTb H3Y-
YCHHBIX BUJIOB XUMHYECKUX PEAKIMi (dIeK-
TPOJIUTHIECKON ANCCOIMAINN, HOHHOTO 00-
MEHA, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX)
M COCTaBIIITh UX YPaBHEHUS, BIUSHHE pa3-
JMYHBIX (PAKTOPOB Ha CKOPOCTH XMMHYECKO
peaKIy ¥ Ha CMELIeHHEe XUMUYECKOrO paB-
HOBECHS

1 | 3namv/nonumamo:

1.1 | BakHEWIINE XUMHYECKHE ITOHSATHUS 4 4

[\

1.2 | ocHOBHBIE 3aKOHBI U TEOPUH XHUMHUHU 2

1.3 | BakHEHIIIME BEIIECTBA M MAaTEPUAIIBI 1 1

2 Ymems:

2.1 | nasvieamb W3yYEHHBIE BEIIECTBA IO TPHBH- 2 2
abHOM MM MEXIyHAPOIHOH HOMEHKIIaType

2.5 | nnanuposams/npo6ooums: SKCIECPUMECHT 10 6 4 2
MOTYyYEHHIO M PACTIO3HABAHMIO Ba)KHEHIIMX
HEOPraHUYEeCKUX M OPraHMYeCKUX COEeIHHe-
HUH, ¢ y4éTOM mNpHOOPETEHHBIX 3HAHHIA
0 TpaBUIax 0e30macHON padOoTHI C BEIIECT-
BaMH B JIAOOPATOPUH U B OBITY; BBIYMCICHUS
110 XUMHYECKUM (pOpMyJIaM U ypaBHEHUSIM

2.2 | onpedensmo/knaccuguyuposams:  BalEHT- 5 5
HOCTb, CTCHEHb OKHUCICHUS XHMHYECCKUX
9JIEMEHTOB, 3aps/Ibl HOHOB; BHI XHMHUYECKUX
CBsA3ed B COENMHEHUSX U THIl KPUCTAILIHYE-
CKOW pEIETKH; XapakTep Cpeldbl BOIHBIX
PacTBOPOB BEILIECTB; OKHCIUTEIb M BOCCTa-
HOBUTENb,  NPHHANJICKHOCTH  BEIIECTB
K pasinyYHBbIM KIAacCaM HEOPraHHYEeCKUX
U OpPraHWYeCKUX COCIWHEHHMil; TOMOJOTH
U M30MEPBI; XUMUYECKHE PEAKIINU B HEOPTa-
HHUYECKON M OPraHUYECKOi XuMuH (0 BCeM
M3BECTHBIM KJIACCH()HKALIMOHHBIM TIPU3HA-
KaM)

Wroro 35 29 6

2.3 | xapakmepuzoeams: s-, p- U d-3>IEMEHTHI 1O 8 7 1
ux nonoxenuto B Ilepuoandeckoit cucreme
J.. MenneneeBa;  oOImMe  XUMHYCCKHE
CBOWCTBA OCHOBHBIX KJIACCOB HEOpraHHde-
CKHX COCIUHEHHH, CBOWCTBA OTACIIBHBIX
MPEICTaBUTENEH JTUX KIIACCOB; CTPOCHHE
U XMMHYECKHE CBOWCTBAa HM3yYEHHBIX Opra-
HUYECKHMX COCIUHECHUI

© 2021 denepanbHas ciayxba 1o Haa30py B chepe 00pazoBaHuUs H HAYKU

6. Pacnpenesnienne 3agannii KUM EI'D no ypoBHIO CJI0KHOCTH
Pacnpenenenue 3amanuii KM 1o ypoBHIO CIIOKHOCTH IIPUBEAEHO
B Tabuune 4.
Tabnuya 4
Pacnpeoenenue 3a0anuii no ypoguam cnodxcHocmu

IIpoLeHT MakcUMaJIbHOTO
MIEPBUYHOTO Oajia
YpoBeHs Konnuectso MaxkcumansHbIH 3a BBITTOJTHEHNE 3aJaHui
CJIOHOCTH 3aJJaHU 3a/1aHui MePBUYHbII OasT JIAHHOTO YPOBHSI OT OOIIEr0O
MaKCHMAJIbHOTO MEPBUYHOTO
OaJsia, paBHOro 58

Ba3zoBbrit 21 22 37,9
TIoBBIIIEHHBII 8 16 27,6
Bricokuii 6 20 34,5

Hroro 35 58 100

7. lpoaosekuteasHocTb EI'D no xumun

OO0mias MPOOIHKUTENFHOCTD BBITIONHEHHST YK3aMEHAIMOHHON paboThl COCTaB-
nsiet 3,5 yaca (210 MuHyT).

IIpumepHOE Bpemsi, OTBOJIMMOE Ha BBITIOJHEHUE OT/CNIBHBIX 33aJaHUH, COCTaB-
JISIET:

1) ams kaxmoro 3agaHust 6a30BOTO YPOBHS CIOXKHOCTH YacTh 1 — 2—3 MUHYTHI;

2) ISl KaKI0T0 3a/1aHusl TIOBBIIIEHHOTO YPOBHS CIIOXKHOCTH Yactu 1 — 5—7 mu-

HYT;
3) AN KaXIOoro 3aJaHus BRICOKOTO YPOBHS CIIOKHOCTH 9acTu 2 — 10—-20 MUHYT.

© 2021 denepanbHast cirykba 1o Haa30py B chepe 00pa3oBaHuUs H HAYKU
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8. JlonosiHuTeNbHBIE MAaTEPHAJIBI H 000pYy/I0BaHNE
K kxaxxgoMy BapHaHTy 5K3aMEHAI[MOHHOHM pabOThl MPUJIATaloTCs CIEAYOLIHe
MaTepuabl:
— Ilepuonuueckas cucrema XxuMuieckux 3nemeHToB J{.1. Menneneesa;
— TabiHIa paCTBOPHMOCTH COJICH, KHCIIOT M OCHOBAHUH B BOJIE;
— DIIEKTPOXUMUYECKUII psiJl HAIIPSXKEHUI METaJIIOB.
Bo BpeMs BBINOJHEHUS 9K3aMEHAMOHHOM pabOThI pa3pelaeTcs: UCI0JIb30BaTh
HEIPOIrpaMMHPYEMBbIil KaJIbKYJIATOP.
IlepeueHb NOMOMHUTENBHBIX YCTPONUCTB M MaTEpHUAJIOB, IOIb30BaHUE KOTOPBI-
MU paspeiieHo Ha EI'D, yrBepxnaercs npukazoM Munnpocsenienust Poccuu u Po-
coOpHa3opa.

9. CucreMa OLlEHMBAHUS BBINOJTHEHUS OTAeJIbHBIX 3aaHMIl M IK3aMeHALMOH-
HOIi paGoThI B LIEJIOM

OrneHuBaHME MPABUILHOCTH BBIMOJIHEHUS 33JaHUM, MpeayCcMaTpHUBAIOIINX
KpaTKUi OTBET, OCYIIECTBISIETCS C HCIOJNB30BAaHWEM CIENHANBHBIX alllapaTHO-
MPOTPAMMHBIX CPEJICTB.

3a npaBUIIBHBIN OTBET Ha Kaxxaoe W3 3aaanuid 1-6, 1015, 18-21, 26-29 cra-
BuTca 1 Oamn. 3amaHue cYMTaeTCs BBHIMOJHEHHBIM BEPHO, €CIM dK3aMEHYEeMbIi Jaj
MpaBWIIGHBIA OTBET B BHJIE MMOCIEIOBATEIFHOCTH H(P MM YHCIa C 3aJJaHHOU CTe-
MEHBIO TOYHOCTH.

3amanus 7-9, 16—17, 22-25 cuurtaroTcs BBINOJIHEHHBIMH BEpPHO, €CJIM Ipa-
BWJIBHO YKa3aHa MOCIe0BaTeIbHOCTh HU(P. 3a MOTHBIA NpaBUIBHBIA OTBET Ha Ka-
xkmoe w3 3amanuii 7-9, 16-17, 22-25 craButcs 2 0Oamnma; eciid JOMyIICHA OJHA
ommmbOka — 1 6ayur; 3a HeBepHBIN OTBET (00JIee OAHON OIIMOKH) MIIH €r0 OTCYTCTBHE —
0 Gamos.

OTBeTHl Ha 3aJJaHUS YaCTU 2 NPOBEPSIOTCS IPEAMETHON KOMHCCUEH.

3amanus dactd 2 (¢ pa3BEPHYTHIM OTBETOM) MPEAYCMATPUBAIOT MPOBEPKY
OT JIBYX JO IIATH 3JIEMEHTOB OTBETA. 3aJjaHus C pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBINOJTHEHBI BBIMYCKHUKAMH Pa3lUYHBIMU criocoOamu. Hamuume kaxkaoro Tpedy-
€MOro 3JIeMeHTa OTBEeTa OIeHWBaeTcs | OaimioM, MOATOMY MaKCHMallbHas OIIEHKA
BEPHO BBITIOJIHEHHOTO 33JJaHUsl COCTABISIET OT 2 110 5 0aJJIOB B 3aBUCHMOCTH OT CTe-
MEHH CIOKHOCTH 3amanus: 3aganusg 30 u 31 — 2 6amna; 32 — 4 6amna; 33 — 5 6amios;
34 — 4 6amna; 35 — 3 6amna. [IpoBepka BHITOTHEHHS 3aTaHUN 9aCTH 2 OCYIIECTBIIA-
€TCs Ha OCHOBE IMOAJIEMEHTHOTO aHain3a pa3BEPHYTOTO OTBETa B COOTBETCTBUU
C KPUTEPHSIMU OL[CHUBAHHUS.

OO61muii MaKCUMaJTbHBIA TIEPBUYHBIN Oasll 32 BBINOJIHEHUE BCEH DK3aMEHAIH-
OHHOI1 paboTHI — 58.

B cootBercTBru ¢ [TopsiikoM MPOBEICHUS TOCYIAPCTBEHHONW MTOTOBOW aTTe-
cTaluu 1o 00pa3oBaTebHBIM MIPOrpaMMaM CpeaHero oouiero oopa3zoanus (MpUKa3
Munnpocsemienust Poccun u Pocodpranzopa ot 07.11.2018 Ne 190/1512 3aperuct-
pupoBar Muntocrom Poccnn 10.12.2018 Ne 52952)

«82. <...> Tlo pe3ynbTaTaM MepBOW M BTOPOH MPOBEPOK IKCIEPTHI HE3ABHUCH-
MO JpyT OT ApYra BBICTABISIOT OaJIbl 32 KaXKIblii OTBET Ha 33JaHUs SK3aMEHalUOH-
Ho# pabotsl EI'D ¢ pa3BépHyTHIM OTBeTOM <...>
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B cmydae cymecTBEHHOro pacXokAeHHs B Oajllax, BBICTABICHHBIX IBYMS
9KCHEpTaMy, Ha3HauaeTcsl TPeThs Nposepka. CyIiecTBEHHOE pacXoXkIeHHe B Oamiax
OIIpeJIeIeHO B KPUTEPHSIX OLICHUBAHMS [10 COOTBETCTBYIOLIEMY yIeOHOMY HpEIMETY.

OKCHepTy, OCYIIECTBIAIOMEMY TPETHIO IPOBEPKY, IPENOCTaBIsACTCS MHDOP-
Manus o Oajurax, BHICTABICHHBIX JKCIIEPTaMH, paHee MPOBEPSBIIMMHU dK3aMEHAIH-
OHHYIO PaboTy».

CylIecTBEHHBIM CUHTAETCs pacXokiaeHue B 2 win Oojee Oayuta Mexnay Oan-
JIaMH, BBICTABIEHHBIMH 3KCIEPTaMM 32 BBIIOJIHEHHE T000ro m3 3amaHmid 30-35.
TpeTuii SKCIIepT MPOBEPSIET TOIBKO TS OTBETHI HA 3aJaHUs], KOTOPBIE BBI3BAIH CTOJb
CYILECTBEHHOE PACXOK/ICHUE.

Ha ocHOBe pe3ynbTaToB BBINOJHEHMS] BCeX 3aiaHMil pabOThI ONPEAEISIOTCS
MepBUYHBIE OaUTBI, KOTOpPBIE 3aTeM IIePEeBOIATCS B TecToBble Mo 100-OamibHOM
IIKaJIe.

10. U3menenusst B KUM 2021 r. no cpaBnenuto ¢ 2020 r.

M3menenus ctpykrypsl u conepxanust KUM otrcyTcTByIOT.

B 3amaamax 19 u 20 BMecTo BBIOOpA IBYX 00S3aTEIBHBIX OTBETOB MpEAJIara-
eTcs BEIOpATh BCe (OT IBYX J0 YETHIPEX) BEPHBIE OTBETHL

BHeceHbl M3MEHEHMS B CHCTEMy OLIEHMBAaHUS IBYX 3aJaHUi M paboThI
B IIETIOM:

— MaKCUMAJBHBIA 0aJll 32 BBITOIHEHHE KaXKI0To U3 3amanuit 10 u 18 paseH 1;

— MaKCHMaJbHBI 0al 3a BBHINOJHEHWE BCEH 3K3aMEHAI[MOHHON paboTHI

paseH 58.
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DneKTpooTpUuLaTeabHOCTh.  CTeneHb
OKHUCJICHUS] M BaJICHTHOCTh XHMHYe-
CKHX 3JIEMEHTOB

1.1.1
2.2.1

b

KoBaneHTHast XMMHYecKas CBs3b, €&
Pa3HOBUIHOCTH M MEXaHH3MBI 00pa-
30BaHMA. XapaKTEPUCTUKH KOBAJICHT-
HOH CBsI3M (TIOMAPHOCT M DHEPTUS
cBs3u). Monnas cBs3p. Mertammmye-
cKas cBs3b. BogoposnHas cBs3b.
BemecTBa MOJIEKYIAPHOTO U HEMOJIE-
KyJIIpHOrO cTpoeHust. Tum kpucrai-
JMHYECKOH  pemeéTKH. 3aBHCHMOCTH
CBOICTB BEMmECTB OT HX COCTaBa
U CTPOCHUS

1.3.1
1.3.3

222
242
243

2-3

Knaccudukanums HEOPraHUYeCcKHX
BCIECTB. Homenxkunarypa
HEOPraHUYECKUX BEIIECTB (TPUBUAIb-
Has ¥ MEXIyHapoIHast)

2.1

1.3.1
2.2.6

2-3

Konpl
Makc.| Ilpn-
. IpoBe- Ypo-
TopsinxoBsIit Oajur | MepHOe
psembix | Konmsl | BeHB
HOMep 3aj1a- 3a BBI-| BpeMs
ITpoBepsieMble 37IEMEHTEI JJIEMEHTOB| TpeDo- |CIoX-
HUA B paboTe . OJI- | BBINOJI-
CoAepKaHUSA coiepxka- | BaHMH |HOCTH
HEHHE | HEeHUs
HUS 110 3aja-
3aja- | 3aMaHus
Koxudu- HUS
HUsl | (MHH.)
KaTopy
Yacts 1
1 CTpoeHue JIIEKTPOHHBIX 000JI0YEK 1.1.1 1.2.1 b 1 2-3
aTOMOB 3JIEMEHTOB IIEPBBIX YETHIPEX 2.3.1
HEPUOIOB: S-, P- U d-3JIEMEHTHI.
OnexTpoHHas KOH(UTyparms arToma.
OcHOBHOE W BO30YXIEHHOE COCTO-
SIHHSL aTOMOB
2 3aKOHOMEPHOCTH HM3MEHEHUS XUMH- 1.2.1 1.2.3 b 1 2-3
YEeCKUX CBOHCTB OJJIEMEHTOB M HX 1.2.2 24.1
COeAVMHEHUH! 10 IepHoIaM U IPyIIHaM. 1.2.3 2.3.1
OOmasi XapaKkTepUCTHKa METaJUIOB 1.2.4

IA-IITA rpynm B CBI3M C HX
nojoxxeHneM B [lepmoamdeckoi cuc-
TeMe XUMHYECKUX 3JIECMEHTOB
J.W. MenneneeBa U OCOOCHHOCTSIMU
CTPOEHHS HX aTOMOB.
XapakTepuCTHKa MEePeXOJHBIX dJe-
MEHTOB — MEIIH, IMHKA, XpOMa, Kee-
3a — 10 UX nosoxeHuto B Ileproauye-
CKOMl CHUCTeME XHUMHUECKUX 3JIEMEH-
toB JI.M. MeHaeneeBa M OCOOCHHO-
CTSIM CTPOCHUS UX aTOMOB.

OOmas XapakTepHCTHKa HEMETaJIOB
IVA-VIIA r1pymn B CB3M C HX
nonoxxenueM B Ilepuonuueckoit
CHUCTEME  XHMHYCCKHUX  DIJIEMEHTOB
J.W. MenneneeBa U 0COOCHHOCTSIMH
CTPOCHHS X aTOMOB

XapakTepHble XHMHYECKHE CBOICTBa
MPOCTBIX  BEIIECTB — METANIOB:  IIe-
JIOYHBIX, MIEI0YHO3EMENbHBIX, Mar-
HMS, QIIOMHMHHUS; TIEPEXOAHBIX MeTal-
JIOB: ME/IH, IIMHKA, XPOMa, JKeJie3a.
XapakTepHble XHMHUYECKHE CBOMCTBa
MPOCTBIX BEIIECTB — HEMETAJIOB: BO-
JI0pOJia, TaJIOT€HOB, KUCIOPO/a, CEPHI,
asota, (ocdopa, yriepoaa, KpeMHHUS.
XapakTepHble XMMHUYECKHE CBOMCTBa
OKCHJIOB: OCHOBHBIX, aM()OTEpHBIX,
KHCJIOTHBIX

2.2
23
2.4

232
233

2-3
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XapakTepHble XHMHUYECKHE CBOMCTBa
OCHOBaHHH U aM()OTEPHBIX THAPOKCH-
J10B. XapaKkTepHbIe XUMHUECKHE CBO-
CTBa KHCIIOT.

XapakTepHble XHMHUYECKHE CBOMCTBa
coueii: CpeIHUX, KHCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpuUMepe THUApO-
KCOCOCMHEHHI aMIOMHUHHS U [IUNHKA).
DJeKTPONUTHYECKAsT  JUCCOLUALHS
3JleKTpOJ'II/ITOB B BOJHBIX paCTBOan.
CuitbHBIE U CIabBIe HIICKTPOJIUTHL.
Peaknuu nonHoro oomMena

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

© 2021 denepanbHast cirykba 1o Haa30py B chepe 00pa3oBaHuUs H HAYKU




Cremmdukamus KUM EI'D 2021 r.

XUMM, 11 knace.

13/17

8

XapakTepHble XUMUYECKHE CBOMCTBA
HEOPTraHNYECKHUX BEIECTB:

—  TPOCTBIX  BEIIECTB — METAJUIOB!
IIEJIOYHBIX, IETOYHO3EMEbHBIX, Mar-
HUSI, ATIOMHHUS, TMEPEXOIHBIX MeTall-
JIOB (MM, ITMHKA, XpOMa, JKele3a);

— IPOCTBIX  BEIIECTB — HEMETAJLIOB!
BOJIOPO/Ia, TAJOTEHOB, KHCIOPOJA,
ceprl, aszoTa, ¢ocdopa, yriaepoxa,
KPEMHUS;

— OKCHJIOB: OCHOBHBIX, aM()OTEpPHBIX,
KHCJIOTHBIX;

— OCHOBAaHMH U aM(OTEPHBIX THIPO-
KCH/JIOB;

— KHCJIOT;

— CONei: CpeJHUX, KUCTIBIX, OCHOBHBIX;
KOMIUICKCHBIX (Ha MpHMepe THAPOKCO-
COCAMHEHU AIFOMUHUS U IIMHKA)

2.2
23
2.4
2.5
2.6
2.7

233

I

2

5-7
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12

Teopust cTpoeHHsI OPraHHYECKHX CO-
€MHCHUI: TOMOJOTHSI M HW30MEpHs
(CTpyKTypHass M HpPOCTPAaHCTBEHHA).
B3auMHOe BnMsHUE aTOMOB B MoOJie-
KyJIax.

Ture! cBa3ell B MOJIEKyJIax OpraHude-
CKHX BerecTB. ['mOpuansamus aTom-
HBIX opOuTaneit yrmepoma. Pamukan.
DyHKIMOHAJIbHAS TPYTINa

3.1
32

1.2.1
222
223
227

b

1

2-3

XapaKkTepHble XUMHYECKHE CBOHCTBA
HEOPTraHMYECKUX BEIIECTB: IMPOCTHIX
BELIECTB — METAJUIOB: LICJIOYHBIX, IE-
JIOYHO3EMEJIbHBIX, MAarHus, aJlOMH-
HHS, NEPEXOAHBIX METaIoB (MenH,
LHHKa, XpOMa, XKelle3a);

— IPOCTHIX  BEIIECTB — HEMETAJLIOB!
BOJIOPOZIa, TaJOreHOB, KHCIIOPOJa,
ceprl, aszota, ¢ocdopa, yriaepoxa,
KPEMHUSI;

— OKCHJIOB: OCHOBHBIX, aM()OTEPHbIX,
KHCJIOTHBIX;

— OCHOBAaHUH U aM(OTEPHBIX THIPO-
KCHJIOB;

— KHUCJIOT;

— COJIeH: CPEIHUX, KUCIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha IPUMEPEe THAPOKCO-
COC/IMHEHHI ATIOMHHHSI M IIMHKA)

2.2
23
2.4
2.5
2.6
2.7

233
243
2.4.4

5-7

13

XapakTepHble XUMHYECKHE CBOWCTBA
YIIIEBOZOPO/IOB: aJKAHOB, LMKIIOAN-
KaHOB, AQJIKCHOB, JHEHOB, AJIKHHOB,
apOMaTHYECKHX YIJIeBOAOPOJOB (OeH-
30J1a M TOMOJIOrOB OEH30J1a, CTUPOJIA).
OCHOBHBIE CIIOCOOBI MOJIyUeHHs yIile-
BOJIOPO/IOB (B aboparopun). MoHHBIH
(mpaBwio B.B. MapkoBHHKOBa) U pa-
MUKaIbHbIE ~ MEXaHH3Mbl  pEaKiuit
B OPraHMYecKOil XUMHHU

3.4
4.1.7
1.4.10

234
1.34
2.5.1

2-3

14

XapaKkTepHble XHMHYECKHE CBOMCTBA
HpeeNIbHBIX OJHOATOMHBIX U MHOTO-
aTOMHBIX CITUPTOB, (eHoJa.
XapakrepHble XHMHYECKHE CBOMCTBA
QNBJICTUIOB, MPEACIbHBIX KapOOHO-
BBIX KHCIIOT, CJIOXKHBIX ()HPOB.
OCHOBHbIE CHOCOOBI TOTy4YEHHS] K-
CIIOPOZICOJICPIKAILIMX ~ OPraHUYECKHX
coeMHeHUi (B 1ab0paTopun).

35
3.6

234
1.3.4
2.5.1

2-3

10

Bzanmocssi3p HEOPraHnveCKux BeE-
IIECTB

2.8

233
243

2-3

15

XapakTepHble XMMHYECKHE CBOMCTBA
a30TCOJAEPKAIIMX OPraHMYECKUX CO-
€/IMHEHUIl: aMHHOB M aMUHOKHCIIOT.
Baxuelimme cnocoObl  1oiydeHus
aMHUHOB U aMUHOKMCIIOT.

Buonoruyecku BaKHbIE —BEILECTBA:
JKUPBI, YIJIEBOAbl  (MOHOCAXapHBbl,
JIMCaxapy/ibl, IIOJIUCAXaPUIbl), OeNIKH

3.7
3.8

2-3

11

Knaccudukanuss OpraHHYeCKHX Be-
mectB. HoMeHKIIaTypa OpraHMYecKux
BellecTB (TPUBHATBHAS M MEXIyHa-
pozHas)

33

2.2.6

2-3
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16

XapakTepHble XMMHYECKHE CBOWCTBA
YIJICBOJIOPOJIOB: AJIKAHOB, ILIMKJIOAN-
KaHOB, AQJIKCHOB, JHMEHOB, AJIKHHOB,
apOMAaTHYECKHX YIIIeBOAOPOJOB (OeH-
30J1a ¥ TOMOJIOTOB OCH30J1a, CTUPOIIA).
OCHOBHBIE CIIOCOOBI MOTYYEHHUs yTiie-
BOIOPOJIOB.

3.4
4.1.7.

234
244
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XapakTepHble XHMHYECKHE CBOICTBa
HpeeIbHBIX OJHOATOMHBIX M MHOIO-
aTOMHBIX CITUPTOB, (DEHOIA, ANIbJETH-
JI0B, KapOOHOBBIX KHCIIOT, CIIOXKHBIX
a¢upoB. Baxueiimme cnocodbl mouy-
YEeHHUs KHCIIOPOJCOJEPKAIINX Opra-
HUYECKUX COCIUHEHHI

3.5
3.6

234

I

2

5-7
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18

B3anmocBss3p yrineBomoponoB, KHCIO-
pOZicOIEPKAIIUX M A30TCOAEPIKAIIUX
OpPTaHMYECKUX COeTMHEHUH

3.9

234
243

2-3

19

Knaccnpukanmss XMMHUYECKHX peak-
LMl B HEOPraHWYECKOH U OpraHuye-
CKOM XUMHUHU

1.4.1

20

CkopocTh peakiuu, €€ 3aBHCUMOCTb
OT pa3IMYHbIX (paKTOpOB

1.4.3

245

21

Peakun
BOCCTaHOBHUTEIILHBIE

OKHCJIIHUTEIIbHO-

1.4.8

2.2.1
2.2.5

22

DIIeKTPONI3 PAacIUIaBOB U PacTBOPOB
(coneit, menovei, KUCIIOT)

149

1.1.3
2.2.5

23

T'uaponus coneit. Cpena BOIHBIX pac-
TBOPOB: KHCTas, HeHTpanbHasi,
I1e104Hast

1.4.7

224

24

OOpatuMble © HEOOpATHMbIE XUMHIYE-
CKHE peaKkiiu. XHMMHYECKOe PaBHOBE-
cue. CMeleHne paBHOBECHS IO JIeH-
CTBHEM Pa3INYHBIX (PaKTOpOB

1.4.4

2.4.5

5-7

26

INpaBuna pabotsl B nabopatopuu. Jla-
OoparopHas 1ocya 1 000py0BaHHUE.
IIpaBuna GesomacHocTH mpu pabdore
C €AKMMH, TOPIOUYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBOM
XUMHU.

HaquLIe METOAbI HUCCIICAOBAHUSA XH-
MHYECKHX BEIIECTB M IPEBPAIICHUI.
Mertoapl pasieneHus cMeced U odu-
CTKH BCIIICCTB.

[ToHsiTHE O METAJUTypruu: O0IINE CIIOo-
COOBI ITOJTyYCHHUS METAJLIOB.

OOuine HayuHble NPUHIMIBI XUMHYE-
CKOTO TPOM3BOJCTBA (HAa HpHUMEpe
HPOMBIIUICHHOTO MOJIy4eHHs! aMMHa-
Ka, CCpPHOH KMCIIOTBI, MeTaHONa). Xu-
MHUECKOE 3arpsi3HEHHE OKpY’Karomien
cpensl M ero mocnenctsus. Ilpupon-
Hble HCTOYHUKHU YTIIEBOAOPOJOB, HUX
nepepadoTKa.

BeicokoMoneKkynspHbIe  COCANHEHHSI.
Peakuuu mnonmmepusanuM M NOJH-
kxoHaeHcanuu. [Tomumepsr. [Tnactmac-
CBI, BOJIOKHA, KaydyKH

4.1.1
4.1.2
4.2.1
422
423
424
425

13.2
1.3.3
1.3.4
224

b

1

2-3

25

KauecTBeHHblEe peakiuu Ha Heopra-
HUYECKHE BeIlecTBa M HOHbI. Kauect-
BEHHbIE pEaKIUU OpPraHHMYECKUX CO-
eIMHEHUN

4.14
4.1.5

5-7

27

Pacuérsl ¢ MCHONB30BaHUEM MOHSATHS
«MaccoBasl IO BEIIECTBA B PacTBO-
pe»
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28

Pacu€rbl 00BEMHBIX OTHOIICHHWHA Ta-
30B IPU XMMUYECKUX peakuusix. Pac-
4€Thl 1O TEPMOXHMHYECKHM ypaBHe-
HUSAM

432
434

2-3

29

Pacuérpl Macchl BemiecTBa WM 00b-
€Ma ra30B 110 H3BECTHOMY KOJIMYIECTBY
BEIIECTBA, MAaCCE WM 00BEMY OIHOTO
U3 y4acTBYOILINX B PEAKILHH BEIIECTB

2-3
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Yacrp 2

30 Peaknuyu OKHCIHMTENHHO-BOCCTAHOBH- 1.4.8 225 B 2
TEJIbHBIC 2.4.4

10-13

31 DJIEKTPOIUTHIECKAS JUCcCoLaLis 1.4.5 224 B 2
OJIEKTPOJIMTOB B BOJHBLIX PAacTBOpAXx. 1.4.6 244
CunpHble ® crnabble  3JEKTPOJHUTHL
Peaknuu HOHHOTO OOMEHa.

10-13

32 Peakmuu, moaTBepiKAaroIe B3auMO- 2.8 233 B 4
CBA3b PA3JIMYHBIX KJIACCOB HEOPIaHU- 243
YECKUX BEIIECTB 2.4.4

10-15

33 Peakuuu, noareepkaaromue B3auMO- 39 234 B 5
CBsI3b OPTraHMYECKHX COEJIMHEHHUI 243

10-15

34 Pacuérsl ¢ ucnonszoBaHHeM MOHATUH 43.1 252 B 4
«PacTBOPUMOCTB», «MaccoBas O 435
BEILIECTBA B PACTBOPE. 4.3.6
Pacuérer Macchl (00bEMA, KOJTHIECTBA 438
BEILlECTBA) NMPOAYKTOB PEaKIUH, eClIn 4.3.9
OJHO M3 BEIIECTB JaHO B H30BITKE
(MMeeT mprUMecH).

Pacuérs! macchl (00bEMa, KOIUYECTBA
BEIIECTBA) MPOAYKTA DPEaKIHH, ECIH
OJJHO M3 BEIUIECTB JaHO B BHIE pac-
TBOpa C ONpe/eaEHHON MaccoBOM J0-
JIel pacCTBOPEHHOT'O BEIIEeCTBA
Pacuérsr MaccoBoit wim 00BEMHOIM
JIONU BBIXOJA NMPOJYKTA PEAKUUH OT
TEOPETHYECKH BO3MOXKHOTO.

PacuéTel MaccoBoif 1o (Macchl) Xu-
MHYECKOT0 COCIMHEHHS B CMECH

15-20

35 Ycranoienue MOJIEKYJISIPHOU 4.3.7 252 B 3
U CTPYKTypHOH (hopMyJIbl BelecTBa

12-15

Bcero 3aganmii — 35; n3 HuX 1o ypoBHIO cinoxHocTH: b —21; I1—8; B — 6.
MakcuManbHbIN epBUYHBIN 6aiut 3a paboty — 58.
OO61ee BpeMst BBINOIHEHUs! paboThl — 210 MuH.
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