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Crnenudukanus
KOHTPOJILHBIX H3MEPHUTEIbHBIX MATEPHAJIOB /1JI5l POBEIeHUST
B 2020 roay 0CHOBHOI'0 rocyJIapCcTBEHHOI0 3K3aMeHa
no XUMHUN

1. HazHayeHne KOHTPOJILHBIX H3MePUTEJIbHBIX MaTepHajaos (KUM) OI'D

OcHoBHO# TOocynmapcTBeHHBIH dSk3ameH (OI'D) mpexncraBisier coboit opmy
rOCYAapCTBEHHOW WTOTOBOM aTTecTalld, IPOBOJUMONW B IENSAX OIpeeTeHUs
COOTBETCTBHUS PE3YJIbTATOB OCBOCHHS OOYYArOIIMMUCS OCHOBHBIX 00pa30BaTEIbHBIX
[IPOrpaMM OCHOBHOTO 00Imiero o0pa30oBaHUs COOTBETCTBYIOLUIMM TPeOOBaHUAM
(enepanbHOrO roOCyAapCTBEHHOIO 00pa30BaTelIbHOrO craHiapTa. s yKasaHHBIX
Leleil  MCIOJNBb3YIOTCS  KOHTPOJbHblE  u3MeputenbHble  Marepuansl  (KMM),
MIPEACTABIAIOIINE COO0I KOMIUIEKCHI 3aJaHUi CTaHAapTU3UPOBAHHOH (HOPMBI.

OI'D npoBoauTtcs B coorBeTcTBUM ¢ DenepanbHbiM 3akoHOM «O06 00pazoBaHUU
B Poccuiickoit ®enepanmu» ot 29.12.2012 Ne 273-®3 wu ITlopsiakom npoBeneHHS
rOCYJAapCTBEHHOW HWTOTOBOM arTecTalMd 10 00pa3oBaTeNbHBIM —IpOrpamMMam
OCHOBHOTO 00IIero 00pa3oBaHMs, YTBEPKAEHHBIM NPUKa30M MUHIIPOCBELICHUS
Poccun u Poco6pramzopa ot 07.11.2018 Ne 189/1513.

2. lokyMeHThI, onpeaensiiomue coaepxxanune KUM OI'D

Copepxanue KM onpenensieTcs Ha OCHOBE ®denepanabHOro
rOCYAapCTBEHHOIO 00pa30BaTeNbHOIO CTaHAApPTa OCHOBHOrO o0miero o0pa3oBaHUs
(npuka3 MwunooOpHayku Poccum ot 17.12.2010 Ne 1897) c¢ yuérom IlpumepHoii
OCHOBHOW  00pa3oBaTeNbHOW MpPOrpaMMbl  OCHOBHOIO oO0miero  o0pa3oBaHUs
(onobpena pemenneM @DenepaabHOr0 yueOHO-METOJUYECKOTO OOBEIUHEHUS I10
o0mmemy obpazoBanuio (npotokon ot 08.04.2015 Ne 1/15)).

B KHUM obecneueHa TPEeEeMCTBEHHOCTh IPOBEPSIEMOTO COJCPXKAHUS C
®DenepalibHBIM  KOMIIOHEHTOM T'OCYZApPCTBEHHOIO CTaHAapTa OCHOBHOIO 0OIIero
oOpazoBanus 1o xumuu (mpuka3 MuHoOpa3oBanuss Poccun ot 05.03.2004 Ne 1089
«O6 yrBepxnennn OenepalbHOr0 KOMIOHEHTAa I'OCYIapPCTBEHHBIX 00pa30BaTeIbHbIX
CTaHIapPTOB HAYAJIHHOTO OOIIEro, OCHOBHOTO OOIIEro U cpeiHero (MOJHOro) o0mero
o0OpazoBaHus»).

3. loaxoawl k 0T0OPY conepskaHus, pa3padorke cTrpykrypsl KUM OI'D

Pazpaborka KM ocyecTBisiiach ¢ y4éToM CIEAYIOIIX OOLIIMX MMOJI0KESHHH.

e KUM opHeHTHpOBaHbI Ha INPOBEPKY YCBOEHMS CHCTEMBbl 3HAHUH, KOTOpas
paccmaTrpuBaeTcss B KaueCTBE  MHBAPUAHTHOI'O  s[pa  COJAEPXKAHUS
JEHCTBYIOIIMX NMPOTrPaMM MO XMMHUH JUIS OCHOBHOM mIkoibl. TpeGoBaHMS K
pesynbraTaM OOy4YeHHUs OINpeNeNsioTcs B COOTBETCTBUH C DenepalbHBIM
rOCYJapCTBEHHBIM  00pa30oBaTeNbHBIM  CTaHAAPTOM OCHOBHOIO  0O0IIero
oOpa3zoBaHusl.
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e KUM npusBanbl 00ecne4uBaTh BO3MOXKHOCTh AU HEPEeHINPOBAHHOIN OLICHKU
MOJITOTOBKM BBIMMYCKHUKOB. B 3THX IeNsfX IpOBEpKa YCBOEHMS OCHOBHBIX
3JIEMEHTOB cojepakanus Kypca xumuu B VII-IX knaccax ocymecTsisercs Ha
TPEX YPOBHSX CIIOXKHOCTH: 0230BOM, TIOBBIIIIEHHOM U BHICOKOM.

e VYyeOHbI Marepuasl, Ha 0a3e KOTOPOTO CTPOSITCS 3aJaHus, OTOMpaeTcs IO
NPU3HAKYy €ro 3HaYuMOCTH s 00meoO0pa3oBaTeNbHOM  MOATOTOBKU
BBIITYCKHUKOB OCHOBHOI1 11KOJIBL. [IpH 3TOM 0c000€ BHUMaHHE YIENSAeTCs TeM
3JEMEHTaM COJEPXKAHUS, KOTOPbIE MOMy4aloT CBOE Pa3BUTUE B Kypce XUMUH
X—XI knaccos.

Conepxanue 3a7aHui pa3paboTaHO IO OCHOBHBIM TeMaM Kypca XHMHH,
00BbEeIMHEHHBIX B IIECTh COJIEPKATENbHBIX OJOKOB: «OCHOBHbBIE IMOHATHA XHUMUHU
(YpoBeHb aTOMHO-MOJIEKYJIAPHBIX TpelcTaBieHui)», «llepuoauyeckuii 3akoH U
[epuoauyeckas cucrema xumuueckux snemeHtoB .M. MenzaeneeBa», «CrpoeHue
BellecTBa», «MHOroobpasue XMMHUYECKHX peakuuii», «MHoroodpasue BeLIECTBY,
«OKCIEepUMEHTAIIbHASL XUMHSD).

Ilpennaraemass B 2020 r. momens KHWM sBisercss TepexomHOH, T.e.
BKJIIOYAIOIIEH 3a7aHus Kak SK3aMeHalMoHHOM Mozemu 2019 r., Tak W 3amaHus
nepcriektuBHOW  Monenmu 2021 1. Takoif mMOIXOA TMO3BOJIAET IOCTEIIEHHO
NIEPEOPUEHTUPOBATH MOATOTOBKY 3K3aMEHYEMBIX Ha HOBBIE MOJIENIU 3aJaHUI.

I'naBHOI 0COOEHHOCTBIO 3K3aMeHanMOHHOro BapuaHTa 2020 1. sBIAETCA
HaJMuue B HEM JBYX 3aJaHUii, IPEAINOIaralolIuX COCTaBJICHWE YPaBHEHUH IBYX
peakiuii U TNpoBeJeHHE B COOTBETCTBUM C HHMMH PEAIbHOTO XUMHUYECKOTO
SKCHEPUMEHTA.

4. Ces13b 3x3aMeHannonHoi moaesn OI'D ¢ KUM EID

[IpeemcrBennocts Monenmu OI'D 2020 r. ¢ KM EI'D mposBusercs kak B
COJep)KaTeNIbHOM, TaK M B JEATENIbHOCTHOW COCTaBIAIOIIEH 3K3aMeHalMOHHOM
MOJENH. JTO CTalI0 BO3MOXHBIM HPEXIE BCero Oiarogapsi UCHONb30BaHUIO GOPM U
(hopMyNIHMpPOBOK 3aaHUi, aHAJIOTMYHBIX MonelsaM 3ananuii EI'D. Tak, aus nmpoBepku
c(OPMUPOBAHHOCTH YCBOGHHUS IOHATUH, H3yYyaeMbIX B CHCTEMaTHYECKOM Kypce
XMMHHM ~ OCHOBHOM  IIKOJBI, MpEUIaraloTcs 3aJaHusl Ha  CpaBHEHHWE  HWIIU
KJIACCU(HKALUIO MPEJIaraeMbIX OOBEKTOB, a TAK)KE Ha UX NPUMEHEHHE B Ipolecce
aHaJIM3a XMMUYECKOH HH(POPMAIHH.

B Bapuant OI'D Tarke BKIIIOUEHBI 33JaHUs, MPEIyCMaTPUBAIOIIUE IIPOBEPKY
YMEHHMS IPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHMUs XMMHUYECKHX PEaKLUi U COCTaB
00pa3yronmxcst NpOAYKTOB PpEaKlMi, ONMUCHIBATH IMPU3HAKK HX IMPOTEKAHHS HIU
OIpENeNsATh PEaKTHBbI, HEOOXOAUMBIE JUIS IPOBE/ICHHS KAaUEeCTBEHHBIX PEaKIni.

Tak xe, kak u Bapuante EI'D, Oonblioe BHUMaHHE YJIEJIEHO IPOBEPKE
c(OPMUPOBAHHOCTH CUCTEMHBIX 3HAHUH O XMMHYECKHX CBOICTBAX HEOPraHMYECKHX
BEIIECTB.
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5. XapakTepucTHKa CTPYKTYPHI U cofep:xkanuss KUM OI'D

Pabora cocTouT U3 AByX yacTel.

Yacts 1 comepxut 19 3amaHuil ¢ KpaTKUM OTBETOM, IOJpPa3yMEBAIOIIUX
caMoCTOsITeNIbHOEe  (OpMyIMpOBaHME M 3alich OTBETa B BHAE LUDPHl HIH
MOCJIEA0BATEIBHOCTH LUPP.

Yactp 2 conmepkuT 5 3amanuil. 3 3amaHus 3TOM YacTU MOAPA3yMEBAIOT 3alHCh
pa3BEPHYTOro OTBETA. 2 3a/laHUs ITOM YacTH MPEIINOaraloT BbIIOIHEHHE PEAaIbHOTO
XUMHYECKOT0 KCIIEPUMEHTa ¥ 0hOpMIIEHHE €ro pe3yIbTaToB.

Pacnpenenenue 3ananuii no yactam KM npencrasneHo B Tabmuue 1.

Tabnuya 1

IIpoueHT MakcUMaIbHOTO
MEePBUYHOTO Oaiia 3a
Yactu |KomnmuectBo| MakcuManbHBIN | 3aJaHUs JaHHOM YaCTH OT
paboThl | 3amaHMi | MEPBUYHBIN 0a/UT [MAKCHMAJIBHOTO MEPBUYHOTO
Gata 3a BCro padory,

Tum 3aganuit

pasHoro 40
YacTs 1 19 24 60 C xpaTtkum
OTBETOM
Yacts 2 5 16 40 C pa3BépHYTHIM
OTBETOM
Htoro 24 40 100

6. Pacnpenenenne 3aganmii KUM OI'D mno coaep:kaHuio, NpoBepsieMbIM
YMEHHSAM H CI0c00aM AesiTeJbHOCTH

[Ipu onpenenenun konuyectBa 3amanuii KMUM OI'D, opHEeHTHpPOBaHHBIX Ha
IIPOBEPKY YCBOECHHS Y4eOHOro MaTepualla OTACNIbHBIX COACpPKATENbHBIX OIOKOB /
JIMHUHM, YYUTBIBAJICS IIPEXKJE BCEro 3aHMMaeMbli MU 00BEM B COAEp)KaHHWU Kypca
xumun. Hanpumep, ObUT IPUHAT BO BHUMaHKUE TOT (DaKT, 4TO B CHCTEME IOJTOTOBKH
y4alluXcsl OCHOBHOM IIKOJbI HAUOOMbIIMI 00BbEM 3HAHUI, ONpEeIOUX YPOBEHb
UX MOJTrOTOBKH, OTHOCHTCS K TAKMM COJZIepKaTeIbHbIM OJI0KaM, Kak « MHorooOpasue
XMMHYECKHUX peakuuii» u «MHorooOpa3sue BemiecTsy». I1o 3Tol npuyrHe cyMMapHas
Jons 3a1aHuil (0T oOIero KOJIM4ecTBa BCeX 3a/aHuil), MPOBEPSIOIIUX YCBOCHHE UX
comepxanus, cocraBuwia 30% @O KaxIOMy U3 pa3genoB. 3HauuTeldbHas MO
3aJaHuil,  BKIIOYEHHBIX B  BAapHaHT, OTHOCHTCS  TaKXke K  pasjgeiny
«OKCIepUMEHTAIIbHASL XUMHSD).

IpencraBneHue o paclmpefeieHUH 3aJaHUIl MO COJCPIKATENBbHBIM pa3jenam
nmaér tabiauna 2.
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Tabauya 2
Ne Hazpanue paznena KomnuectBo| MakcumainbHbIi IIpouent
3a1aHuil | MePBUYHBIA OaLT MaKCHMAaJIbHOT'O

HepBUYHOrO Oasua 3a
3a/IaHKs JTAHHOTO BHIA
JIeATEILHOCTH OT
MAaKCHMAJILHOTO
NepBUYHOTO Oasua 3a
BCIO paboty, paBHoro 40

1 | «OcHOBHBIE ITOHATHS XUMUHN 1 1 2.5
(YpoBEeHBb aTOMHO-
MOJICKYJISIPHBIX
MPEJCTaBICHUIN )»

2 | «Ilepmogmueckuii 3aKOH H 2 3 7,5

Ilepuopuueckass  cucrema
XUMHYECKUX 3JICMEHTOB
J.W. MenneneeBa»

3 | «CrpoeHnue BenecTBa» 2 2 5
4 | «MHoroobpasue 7 13 32,5
XHUMHYECKUX peaKiuiiny
5 | «MHorooOpa3sue BelecTB 7 11 30
6 | «OxcnepUMeHTalIbHAs 5 10 22,5
XUMUSD
Uroro 24 40 100

7. Pacnipenenenue 3aganuii KUM OI'D no ypoBHSAM €J10:KHOCTH

Yacts 1 KM conepxut 14 3ananuii 6a30BOro ypoBHs CIOXKHOCTH M 5 3a1aHUi
MOBBIIIEHHOTO YPOBHSI CIOXHOCTH. YacTb 2 cOAEpKUT 5 3aAaHUl BBICOKOTO YPOBHS
CJIO’KHOCTH.

Pacnpenenenue 3a1aHuii 10 ypOBHSIM CJIOKHOCTH IPEJICTABICHO B Ta0muue 3.

Tabauya 3
YpoBeHb KonuuectBo | MakcumanbHbli IIponeHT MakcUManbHOTO
CJIOKHOCTH 3a71aHui NEpBUYHBIN MepBUYHOTO Oaiia 3a 3aTaHus
3a71aHui 6amn JTAHHOT'O YPOBHSI CIIOKHOCTH OT

MaKCHMAJILHOTO TIEPBUYHOTO Oaia
3a Bcio paboty, paBaoro 40

BasoBwrit 14 14 35
TToBbIIEHHEBI 5 10 25
Bricokuii 5 16 40
Hroro 24 40 100
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8. IpopokutenpuocTs OI'D mo xumun

Ha BbInosHeHHEe paboOThI 0 XUMHUK OTBOIUTCS 140 MUHYT.

Bpemsi, orBonuMMoOe Ha pelleHue 3aJaHuil yacTu 1, He OrpaHHYMBacTCH.
Pexomennyemoe BpeMs Ha BBINONHEHHE 3afgaHuii dacth 1 — 50 MuHYT, a Ha
BBINOJHEHUE 3a1annii yactu 2 — 90 muHyT (1 yac 30 MUHYT), KOTOpBIE BKIIIOYAIOT 25
MHHYT, OTBOJMMBIE Ha BBIIIOJIHEHKE 3a/1aHuil 23 u 24.

9. lonoJHUTEIbHbIE MATEPHAJILI H 000PyI0BaHHE
IlepeyeHb IOMONHUTENBHBIX MAaTEpUAIOB M OOOPYLOBaHUS, I0JIb30BAHHE
KOTOpbIMU pa3zpemieHo Ha OI'D, yTeBepikaaercs npukazom Munmnpocsemmenust Poccun
u PocoOpHanzopa. Ha sk3amMeHe 10 XMMHHU pa3penaeTcs UCIOIb30BaTh CIEAYIOIINE
MaTepHasl 1 000pyI0BaHHeE:
— Ilepuonuueckas cucreMa XUMHYECKHX dseMeHToB JI. M. Menneneesa;
— Tabnuua pacTBOPUMOCTH COJICH, KMCIIOT X OCHOBAHUII B BOJE;
— 3JIEKTPOXUMUYECKUH Psi]] HANIPSHKEHUN METaIIOB;
— HEIIPOrpaMMUpPYEMBbIH KalbKyJIATOD;
— naboparopHoe 00OpyZOBaHUE JJsi HPOBEACHUS XUMHYECKHX OIIBITOB,
NpeaAyCMOTPCHHBIX 3aJaHUSIMU.
IMpoBeneHue nabOpPaTOPHBIX OIBITOB IPH BBHINOMHEHMU 3afaHus 24
OCYHIECTBJIACTCA B CIICHUAJIBHOM TIOMCIICHUU — XHMUYECKOU naGopaTopI/m,
00opyJoBaHUE KOTOPOH JOMXKHO 0TBedyaTh TpeOoBaHusiM CanlluH.

10. Cuctema onleHUBAHUS BHINOJHEHNS OTAEIbHBIX 3aJaHN U Pa0OTHI B EJI0M

Bepnoe Brimonnenue kaxjaoro u3 3aganuit 1-5, 7-9, 12, 14-17, 19 ouenuBaercs
1 Gamom.

3a moyHBINA MPaBUIIBHBIN OTBET Ha Kaxaoe U3 3axanuit 6, 10, 11, 13, 18 craBurcs
2 Oanna; eciau JOMyILIeHa oJHA oumMOKa, TO OTBET oueHuBaercs B 1 Gamr. Ecmu
JIOITYLIEHO JIBE U OoJiee OMIMOKM MM OTBETA HET, TO BhicTaBisiercs: 0 0ayios.

MaxkcuMalbHOE KOJHMYECTBO 0AIIIOB, KOTOPOE MOXHO TIOJYYUTh 32 BBIIOJIHEHHE
3afanuil 9actu 1, paBHo 24.

IIpoBepka BbinonHeHus 3agaHuil 20-24 yactu 2 OCYIIECTBISETCS NPEAMETHOU
komuccuell. IIpy OLeHMBaHUM Ka)JIOro U3 3aJaHui HKCIEPT HAa OCHOBE CPaBHEHUS
OTBE€Ta BBIITYCKHHKA C o6pa3u0M OTBCTA, HpI/IBCZléHHLIM B KpUTCPHUAX OLCHUBAHUA,
BBISABJIAET B OTBETEC JK3aMCEHYEMOT'O 3JIEMCHTHI, Ka)l(ﬂblﬁ U3 KOTOPBIX OLECHHBACTCA
1 6aymtoM. MakcumanbHasi OLIEHKa 32 BEPHO BBINIOJHEHHOE 3a/iaHue: 3a 3aaaHus 20
u 22 — o 3 6amna; 3a 3amanus 21 u 23 — mo 4 6aina; 3a 3aganue 24 — 2 Gana.

3a)1aH1/m C pa3BépHyTLIM OTBETOM MOT'YT 6I>ITI> BBITNIOJIHECHBI 3K3aMCHYCEMBIM
pasHbiMH cniocobamu. [losToMy INpuBeAEHHBIE B KPUTEPHSX OLCHUBAHUS OOpa3Lbl
peHICHI/Iﬁ CJICAYCT pacCMaTpUBAThH JIMIIb KaK OJUH U3 BO3MOKHBIX BAPHAHTOB OTBETA.
DTO OTHOCHTCS MPEXKJIE BCEro K Coco0aM pelieHus: pacu€THBIX 3a/1ay.
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MakcuMalibHOE KOJMYECTBO 0a/lIoB, KOTOPOE MOXKHO HOJIyIHThH 3a BHIIIOJHEHUE
3aJjaHuil 4acTu 2, paBHO 16.

MakcuMallbHOE KOJIMYECTBO HEPBUYHBIX OaJIOB, KOTOPOE MOKHO IOJYYHUThH 32
BhINOJIHEHHUE Beex 3anannii KM pabotsl, paBro 40.

B coorserctBun ¢ IlopsaxkoM npoBeAeHUs TOCYIApCTBEHHOM HTOroBOM
aTTeCTallMM 10 00pa30BaTENbHBIM IpPOrpaMMaM OCHOBHOTO 00miero o0pa3oBaHUs
(npuka3 Munnpocsenienuss Poccun u PocoOpranzopa or 07.11.2018 Ne 189/1513
3apeructpupoBad MunroctoM Poccun 10.12.2018 Ne 52953)

«64. Dk3aMeHAaLMOHHBIC pPabOTHl MHPOBEPSIOTCS IByMs d3kcnepramu. Ilo
pe3yibTaTaM MPOBEPKH 3KCIEPThl HE3aBUCUMO JPYT OT Jpyra BBICTABISIOT Oaulbl 3
Ka)KIbI OTBET Ha 3aJaHUs SK3aMEHAIUOHHOW PaboThL.. B ciydae cymecTBEHHOro
pacxokaeHusi B OajulaX, BBICTABJICHHBIX ABYMsI DKCIIEPTAMM, HAa3HAYAETCS TPEThS
npoBepka. CyIIeCTBEHHOE pacxXOoXkJIeHHe B Oawiax ONpeleleHO B KPUTEPHIX
OLICHUBAHUS 10 COOTBETCTBYIOLIEMY yUeOHOMY IPEIMETY.

Tpetuii akcriepT Ha3HAYaeTCs MpeceaTeNIeM PeIMEeTHOI KOMUCCHH U3 Yuciia
9KCIEPTOB, paHee He NPOBEPSBLIMX SK3aMEHAIIOHHYIO PadoTy.

Tpetbemy 3KcrepTy npepocrasiserca uHdGopmanus o Oaniax, BEICTAaBICHHBIX
9KCIIEpPTaMM, paHee NPOBEPSBIIMMHU 5SK3aMEHALMOHHYI pabory oOyuvaromerocs.
Bannbl, BoIcTaBIICHHBIE TPETHUM KCIIEPTOM, SIBIISIOTCS OKOHYATEIbHBIMMY.

CyIIecTBEHHBIM CYHTAETCSl PACXOXKJIEHHE MEXIy OajulaMH, BbICTaBJICHHBIMHU
IIBYMsI KCIIEPTaMU 3a BEITIOHEHHUE JIt00oro 3 3axanuii 20-24, B 2 wim Oonee Oana.
B sTOoM cityuae TpeTHii 3KCIepT IpOBepsieT TOJBKO T€ OTBETHI HA 3aJaHMs, KOTOPbIE
BBI3BAJIM CTOJIb CYILIECTBEHHOE PACXOXKACHUE.

Ha ocHoBe 06anioB, BBICTaBICHHBIX 3a BBIIOJIHEHHE BCEX 3alaHUil paboThl,
MOJICUUTHIBAaETCA OOIIMIT Gasul, KOTOPBIN MEPEeBOJUTCS B OTMETKY IO MATHOAIUIBHOM
HIKaje.

11. U3menennss B KUM 2020 roga no cpaBuenmio ¢ 2019 ronom

B sk3amenanmonnyio pabory 2020 r. mo cpaBHeHuio ¢ paboroit 2019 .
BHECEHBI CIIeTYIOIIHe U3MEHEHNSI.

1. B mensx TOBBINIEHUS JCSITEIHLHOCTHONH COCTaBISIIOINEH 3aJaHuid |
CHIDKEHHUS BEPOSTHOCTH CIIy4aifHOro BbIOOpa NMPaBHIBHOTO OTBETa YBEJIWYEHA OIS
3aJlaHiii ¢ MHOXXECTBEHHBIM BBIOOpOM otBera (6, 7, 12, 14, 15) u 3anmanmii Ha
YCTaHOBJIEHHE COOTBETCTBHS MEXy MO3UIHAMU ABYX MHOXecTB (10, 13, 16).

2. JloGasneHo 3ananue 1, mperycMaTpuBaroliee poBepKy yMeHus paboraTh ¢
TEKCTOBOW HH(pOpMaIel, OTpaKarolled pasziauyus B COJIEpXKATeNIbHON Harpyske
nousTuid. B 3amaHum TpeOyeTcs BHIOpATh ABa YTBEPXKICHHUS, B KOTOPbIX XUMUYECKUI
TEPMHUH UCIIOJIB3YETCs B ONPEAEIEHHOM CMBICIIOBOM 3HAUEHHH.

3. U3 wactm 1 »5K3aMEHAIMOHHOTO BapHaHTa HCKIIOYEHO 3ajaHue,
nposepsitoniee chopMHUPOBAaHHOCTH 3HAHUH 10 paszeny «llepBoHa4yaabHbBIE CBEICHUS
00 OpraHMYecKHX BEUIECTBAX).
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4. B uacte 2 BxIO4eHO 3ajgaHue 21, npemycMaTpUBarOLIME IPOBEPKY
MOHUMAaHUs  CyIECTBOBAHUS  B3aUMOCBS3M  MEXKIY pasJIMUHBIMH  KJIacCaMH
HEOPraHWYeCKUX BEIIECTB M C(HOPMHUPOBAHHOCTU YMEHHS COCTABIISITh yPABHEHUS
peakuui, 0TpaXxaroyx 3Ty CBs3b. Elll€ 0HUM KOHTPOIUPYEMbIM YMEHHEM SBIISETCS
YMEHHE COCTaBISATh YPaBHEHHMS peakuuii MOHHOro oOMEHa, B 4YacTHOCTH
COKpalEHHOE HOHHOE YPaBHEHHUE.

5. B aK3aMeHalMOHHBIN BapuaHT jo0aBiieHa 00s3aTebHAS AN BBIIOJHEHUS
[PaKTUYECKask 4acTh, KOTOPask BKIIOYAET B ceOs 1Ba 3afganus: 23 u 24. B 3aganuu 23
U3 MPEATI0KEHHOT0 NepeyHs: He0OOX0AUMO BBIOPATh IBa BEIIECTBA, B3aUMOAECIHCTBHE C
KOTOPBIMU OTpa)kaeT XHMUYECKHE CBONCTBAa YKa3aHHOTO B YCIOBUHM 3aaHUs
BEIIECTBA, U COCTABUTh C HUMH JIBa ypaBHEHUs peakuuil. 3ananue 24 npexanonaraer
MPOBEJCHUE JBYX pEaKLUi, COOTBETCTBYIOUIMX COCTABJIECHHBIM YPaBHEHUSAM
PpeaxIuii.
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Ilpunoocenue 1

O000ménnsplii n1an Bapuanta KUM
s 'MA BeinyckHukoB IX kinaccos
no XUMHUUN

Vpoenu cnoscnocmu 3adanus: b — 6azoswiii (60—90%,), IT — nosviwennuiii (40-60%),

B — svicokuii (menee 40%).

Xumust. 9 kiacc

Crenuduxanus 2020 r. - 10/ 13

Peaknun moHHOTO OOMEHa U YCIOBHS HX
OCYIIECTBIICHHS

2.5

b

1

2

OKHCIHTEND u BOCCTAHOBUTEIIb.
OKHUCIIMTENILHO-BOCCTAHOBUTEIILHbBIE peaknu

2.6

IT

XuMHUecKoe  3arpsA3HEHHE  OKpyXKaromiei
Cpe/ibl U ero mnocneacTsus. Yenosek B MUpe
BEIIECTB,  MaTepHaloB M  XHUMHYECKHMX
peakuuii

51,52,
53

OmpezeneHue Xapakrtepa Cpelbl pacTBOpa
KHCIIOT H LIEJI0YEH C HOMOIIBIO HHIHKATOPOB.
KavecTBeHHbIC PEaKLHN Ha MOHBI B PaCTBOpE
(xmopua-, cynbar-, kapboHat-, docdar-,
TUJIPOKCH-MOHBI; HOHBI aMMOHWUS, Oapus,
cepeOpa, Kambplis, MeId W IKenesa).
Ionyuenne ra3000pa3HbIX BEIIECTB.
KavecTBeHHbIC peakiy Ha ra3000pasHble
BeIlecTBa (KHCIOPOA, BOIOPOJ, YIIEKHCIIbINA
ra3, aMMHaK)

42,43

BbrunciieHuss MaccoBOM J0JNHA XHUMHYECKOTO
DJICMCHTA B BEIICCTBE

Yacrs 2

20

OKHUCITHUTEN. BoccranoButesns.
OKHCIINTEIbHO-BOCCTAHOBHUTEIHbIE PEAKIIUH

2.6

10

21

Bzaumocssi3b Pa3IMYHBIX KJIaccoB
HEOpPraHMYeCKHX BEHIeCTB. PeakImy HOHHOTO
00OMEHa 1 yCIIOBHUSI MX OCYIIECTBICHHUS

33

225
2.4.6

15

22

BblunciieHne KONMYECTBA BELIECTBA, MAacChl
nii  00béMa BEIIECTBA 110  KOJIMYECTBY
BeIleCTBA, Macce WM O00BEMY OIHOro H3
peareHToB 12171 MPOJYKTOB  pPEaKLUH.
Bblunciennss MaccoBoOi 10JIM PacTBOPEHHOTO
BEIIIECTBA B PacTBOpE

452,
453

282,283

IpakTHyeckas

4acTb

23

Pelnenne SKCIEPUMEHTABHBIX 3a/[a4 [0 TeMe
«Hemerammer  IV-VII  rpymm  u  ux
COCNIMHEHHMID»; «MeTaibsl U UX COSANHEHUS».
KavecTBeHHbIC PeakIii Ha HOHBI B PaCTBOPE
(xymopua-, wWomMa-, cynbpar-, KapOoHat-,
cuinkar-, ocdar-; MOH aMMOHHMS; KaTHOHBI
N3y4EHHBIX META/UIOB, a Takxke Oapws,
cepelOpa, KaJbLys, MEJIM 1 JKeie3a)

42,43,
44

232,253

B

4

15

24

IpaBuna Ge3omacHOi pabOTBl B MIKOIBHOMH
naboparopun. JlaboparopHas mocyza u
obopynoBanne. PasmeneHme  cmeceit
o4ncTKa BelecTs. [IpurorosieHne pacTBopos

4.1

2.6,
2.7.2,2.9.1

10

Bcero 3aganuii — 24; U3 HUX
I10 TUITY: C KPaTKUM OTBETOM — 19; ¢ pa3BEPHYTHIM OTBETOM — 5;
10 ypoBHIO cioxHocTH: b —14; [1-5; B-5.
MaxkcumanbHBbIi epBIUYHbIH Oat — 40.

Oo6uiee BpeMst BbINOJIHEHHS paboThl — 140 MUHYT.

Ne | Ilposep 1e Tp K pe3yJibTaTam Koast Koabi Ypo- Makcn- Tpumep-
3a1a-|  OCBOEHHs 00pa30BaTe/ILHOI MPOTP! 1 nposep P Hii | BeHb MAJIbHBIIH Hoe
HUS eMBIX K YPOBHIO CIIOAK- Oasu13a Bpemst
3J1eMEHTOB | IO/ATOTOBKH | HOCTH BbINOJI- BBINOJI-
coaep- BBINYCK- 3a1a- HeHue HeHust
JKAHUS HHUKOB Hust 3a/1aHust 3a/1aHus
(MMH.)
Yacrsp 1
1 | AToMBI M MONeKyNbl. XUMHYECKUH DIIEMEHT. 1.6 1.2 b 1 2
TTpocThle M CIIOXKHBIC BEIIECTBA
2 | Crpoenne artoma. Crpoenne onektponubix | 1.1,1.2.1 2.5.1 b 1 2
o0oso4yeK aTroMoB MepBbIX 20 XHMHYECKHMX
3JIEMEHTOB Iepuoanueckoit CHCTEMBI
J.M1. Menpeneesa
3 | 3akoHOMEpHOCTH HM3MEHEHHUS CBOICTB 122 1.3 b 1 2
JJIEMEHTOB B CBf3M C IIOJIOXKCHHEM B
INepuonuueckoit cucTeMe XUMHYECKUX
DJIEMEHTOB
4 | BanenTHOCTS. Cremnenb OKHCIICHHS 1.4 242 b 1 2
XUMHYECKHX JJIEMEHTOB
5 | Xumuueckas CBsi3b. BBl XUMHYECKOU CBS3H 1.3 243 b 1 2
6 | Ctpoenue artoma. Ctpoenme nsnektponnsix | 1.1,1.2.2 | 2.2.2,2.3.1 I 2 4
o0ojo4eK aTroMoB MepBhIX 20 XHMHYECKHMX
9JIEMEHTOB Tlepuoanueckoit CHCTEMBI
JI.1. Menneneesa. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOICTB SJIEMEHTOB B CBS3M C
nojgoxeHueM B Ilepuoguueckoil  cucreme
XHUMHYECKHX IEMEHTOB
7 | OcHOBHBIE KJIaCChl HEOPraHMYECKUX BELIECTB 1.7 244 b 1 2
8 | Xumuueckue cBOMCTBA MPOCTHIX BELIECTB 3.1,3.2.1 233 b 1 3
9 | Xumudeckue CBOWCTBA OKCHIOB 3.2.1 233 b 1 3
10 | Xumuueckue CBOHCTBA MPOCTBIX M CIOXKHBIX 32 233 In 2 5
HEOPraHMYECKHX BEIICCTB
11 | Xumuueckue CBOiCTBa CIIOKHBIX 322, 233 11 2 5
HEOPraHWYEeCKUX BEIECTB 3.2.3,
324
12 | Xumunueckas peaxuus. Xumudeckue 2.1 245 b 1 2
ypaBHeHus. CoXpaHEeHHE MacChl BEIIECTB MPU
XHUMHUYECKUX PCAKIUAX
13 | YenoBust u MIPU3HAKK HPOTEKAHUS 2.1 2.14 b 2 2
XMMHUECKUX peakuuii.
14 | DnektponuTHyecKas JUCCONUAIIHS. 23,24 223 b 1 2
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Ipunosicenue 2

MuHuMaJIbHBIH HA00P 000py10BaHUSs, HEOOXOAMMBbIIi /151 IPOBedeHUsI

NPaKTHYECKUX PAadOT 00y4HaIOIMMHUCS

Ne O6opynoBanue KosnuectBo u3
pacuéra Ha
OJIHY MapTy

1 IItatus naboparopusiii IIIJI6 1

2 Becs! Texnuyeckue ¢ rupsimu 10 500 T 1

3 Becsl s1aboparophble a1exTpoHHble 10 200 r 1

4 TIpuGop st nonmyvenust u cbopa razos 1

5 3a)XUM NpYyKUHHBIH 1

6 CrinproBka abopaTtopHast 1

7 Boponka nenurensaas konycHas B/I-3 1

8 Boponka xonndeckas 1

9 CrekisiHHas Majoyka 1

10 | IpobGupka ITX-14 10

11 IIpo6upxka I1X-16 10

12 | Crakan Bbicokuii ¢ HocukoMm BH-50 ¢ meTkoit 2

13 Hunmuanp u3mepurensblii 2-50-2 1

14 | Ilrarus (nozxcraska) mist npobupok Ha 10 rHE3 1

15 T'azooTBOHAs TPyOKa ¢ MpoOKoi (rubKast) 1

16 Certka acbGecToBast 1

17 Yama BeinapuBarenbHas 1

18 Jlepxarterns asst IpoOHpOK 1

19 IlmaTens (JoxxeuKa It 3200pa BEIECTB) 2

20 Paznarounsiii 10TOK 1

2020 denepanpHas ciryx0a 1o Haazopy B cepe 00pa3oBaHUs U HAYKH
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Oﬁopy)mBal-me AJIA IPUTOTOBJICHUS] U XPAaHEHUSA PaAaCTBOPOB B naﬁopaTopl/m

Ne O6opynoBaHme Konugectso
1 Habop ¢akoHOB 17151 XpaHeHHs: pacTBOPOB B 3aBucumoctu ot
U PEaKTHBOB KOMILIEKTAIUH
2 Iununap n3mepuTenbHbli ¢ HocukoM 1-500 2
3 Crakan BbIcOKu# 500 M 3
4 IInarens (;oxeuKa 1y 3a00pa BEIIECTB) 5
5 Habop epiueii 1i1st MbITbst HOCY I 3
6 Xanar 2
7 Pe3unoBble nepuaTku 2
8 3aluTHBIE OYKH 1

Pacxozn-n,le MaTepualbl, HeOGXO}II/lele AJIS1 IPOBE€ACHUSI XUMHUYE€CKHUX
IKCIIEPUMEHTOB

Ne Marepuan

W3 pacuéra

1 CrupT STHIOBBII

20 M1 Ha OJIHY CIIMPTOBKY Ha OJIMH pa3

Bbymara ¢uiasTpoBanbHast

1 Ha oM OKCIICPUMEHT

2020 denepanpHast ciryx0a 1o Haazopy B cepe 00pa3oBaHUs U HAYKH
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MunumanbHblii HA00P peaKTHBOB, HEOOXOAMMBIIi /ISl IPOBeeHUS

Crenudukanus 2020 r. - 13 /13

XUMHUYECKOI'0 IKCIIEPUMEHTA HA IK3aMEHe

Ne O6opyoBanue B xakoM Bujie Bb1aéTCs
1 AnmoMuHUH I'panynst

2 Keneszo Crpyxka

3 Hunk I'panynst

4 Menp IIpoBonoka

5 Oxkcun meau(ID) ITopomox

6 OKcHI Mareus Iopomok

7 A30THas KHCIIOTA Pa36aBieHHbIH pacTBOp
8 ConsHas KUCI0Ta Pa36aBieHHbIH pacTBOp
9 CepHas KHCIIOTa Pa36aBieHHbIH pacTBOp
10 | ®ocdopHas xuciaora Paz6aBneHnslii pacTBOp
11 | I'mapoxcun HaTpus PactBop

12 | 'mapokcun KanbIms PactBop

13 | I'mapoxcup KambIus Tsépmprit

14 | Xmopun Hatpus PactBop

15 | Xnopug nutus PactBop

16 | Xumopun kanbims PactBop

17 | Xmopun memu(Il) PactBop

18 | Xuopun amoMuHUs PactBop

19 | Xunopun xenesa(Ill) PactBop

20 | Xmopuj aMMOHUS PactBop

21 | Xmopun Gapust PactBop (ne 6onee 5%)
22 | Cyasdar narpus PactBop

23 | Cyabdar maraus PactBop

24 | Cynbdar mexu(Il) PactBop

25 | Cyabodar xenesa(Il) PactBop

26 | Cynbdar unnka PactBop

27 | Kap6onar Hatpust PactBop

28 | KapOonar xanpuus Men, mpamop

29 | TuapokapboHat HaTpuUst PactBop

30 | ®ocdar narpus PactBop

31 | Cyabbun Hatpus PactBop

32 | bpomun Hatpus PactBop

33 | Woaun Hatpust PactBop

34 | Hurpar Gapus PactBop (e 6osee 5%)
35 | Hurpar cepebpa PactBop

36 | Ammuak PacrBop

37 | Ilepokcun Bogopoaa PactBop

38 | Metunopanx PactBop

39 | Jlakmyc cunmii Pactop

40 | Denondranenn Pactop

41 | YHuBepcanbHbIH HHIUKATOP Bymara

2020 denepanpHas ciryx0a 1o Haazopy B cepe 00pa3oBaHUs U HAYKH
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