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Crneuuduxanus
KOHTPOJILHBIX U3MEPUTEIbLHBIX MATEPUAJIOB IJIsl MPOBEIEHUS
B 2019 roay ocCHOBHOI'0 rocyAapcTBEHHOro0 3k3amena no XUMHUN

1. Ha3HauyeHHe KOHTPOJBHBIX M3MepUTeJbHbIX MaTepuajos (KMM) nis oc-
HOBHOT0 TOCYIapcTBeHHOTro 3Kk3amMeHa (OI'J) — oleHUTH YpoBEeHb 001e00pa3o-
BaTEJIbHOM MOJATrOTOBKH MO0 XMMHHM BBITYCKHUKOB IX KiaccoB o01eo0pa3zoBarelb-
HBIX OpraHU3alliil B LENAX TOCYyJapCTBEHHONW MTOTOBOH aTTECTALMH BBITYCKHU-
KOB. Pe3ynbTaThl 9K3aMeHa MOTYT OBITh UCIIOJB30BAHBI MIPH IPHEMe 00yUJaroInX-
sl B IPOGHIIBHBIC KIIACCHI CPETHEH IIKOJIBI.

OI'D mpoBoauTcst B cooTBeTcTBHU ¢ DerepalibHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit depepariymy.

2. JlIokyMeHThbl, onpeaeJsiionue cogep:xxanne KUM

CoxmepkaHue dK3aMeEHAIlMOHHOW paboTel  ompenenser DepepalibHbIHA
KOMITOHEHT TOCYIAapCTBEHHOTO CTaHJAapTa OCHOBHOTO O0IIero 0O0pa3oBaHUS IO
xuMuH (rpuka3 MuHoOpaszoBanus Poccnn ot 05.03.2004 Ne 1089).

3. IHoaxoas! Kk 0TGOPY coepxkaHus, pa3padoTke cTpyKTypsl KUM
Pa3paborka KM gt OI'D mo XMMHHM OCYIIECTBISIIACH C YYETOM CIISIYIOIINX
OOIIHX MONOKECHHUH.

e KHWM opueHTHpOBaHBl Ha MPOBEPKY YCBOEHHS CHUCTEMBbI 3HAHUM, KOTOpas
paccMaTtpuBaeTCss B KayecTBE HWHBAPHMAHTHOTO  siApa  COACPIKAHHSA
JEHCTBYIOIIMX IPOrpaMM 10 XUMHMU [ OCHOBHOM mikonel. B
denepasbHOM ~ KOMIIOHGHTE  TOCYAApCTBEHHOTO  00pa3oBaTEIBHOTO
CTaHIapTa 1O XHMUH JTa CHCTeMa 3HAaHUI NpeACTaBIeHa B BHUIC
TpeOOBaHMIA K TOATOTOBKE BBIITYCKHUKOB.

e KMM mpu3BaHel o0OecneuuBaTh BO3MOXHOCTh auddepeHpoBaHHO
OLIEHKU IOJrOTOBKU BBINYCKHMKOB. B 3TuX LesIX NpoBepKa YCBOEHMS
OCHOBHBIX 3JIEMEHTOB cojepkaHus Kypca xumuu B VII-IX kmaccax
OCYILIECTBISIETCSI HAa TPEX YPOBHSX CIOXKHOCTH: 6A3080M, NOBbIUEHHOM H
8bICOKOM.

e VYyeOHEBII MaTepHal, Ha 0a3e KOTOPOTO CTPOSTCS 3amaHWs, OTOMpAETCS IO
IIPU3HAKy €ro 3HAYUMOCTH [uId 00lieoOpa3oBaTeIbHOM MOATOTOBKH
BBIITYCKHUKOB OCHOBHOM MIKOJNBI. [Ipy 3TOM 0co00e BHUMAaHHUE yIeNseTcs
TEM 3JIEMEHTaM COJEP)KaHMs, KOTOPbIE IOIy4aloT CBOE pa3sBUTUE B Kypce
xumun X—XI k1accos.
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4. CBs13b 3K3aMeHaMOHHOI Mozeau OI'D ¢ KUM EI'D

BaxHEHIINM TPUHIMIIOM, YIUTHIBaEMBIM IIpH paszpadborke KM mns OI'D,
sBisieTcss ux rnpeemcrBeHHocTh ¢ KMM EI'D, kortopas oOyclioBieHa €IUHBIMHU
MOAXOJaMH K OLEHKE YYeOHBIX NOCTIKEHHH YYalluxcsl M0 XMMHUU B OCHOBHOM
U CpeJHEH IKOJIE.

Peanu3zanus naHHOrO MPUHLMIA 00ECHEUUBAETCS: €IUHCTBOM TPeOOBaHMUH,
MPEIbIBIIEMBIX K OTOOPY cozepkaHus, nmpoBepseMoro 3ananusamu OI'D; cxoact-
BOM CTPYKTYP 9K3aMeHaluoHHbIX BapuanToB KM nisa OI'D u EI'D; ucnons3osa-
HUEM aHAJOTMYHBIX MOJEJeH 3adaHui, a TaKKe HICHTUYHOCTHIO CHCTEM OLICHHU-
BaHUs 33IaHUH aHAJIOTUYHBIX THIIOB, HCIONIBL3yeMbIX Kak B OI'D, tak u B EI'D.

5. XapakTepuCTHKA CTPYKTYPHI M COAePKAHUS KAM'

B 2019 r. Ha BBIOOp OPraHOB HCIOJHUTEIBHON BIAcTH CyOBEKTOB PD,
OCYILLIECTBIISIIOLIMX yIpaBieHne B chepe 00pa3oBaHus, NpeaIaraeTcst JBe MoIeIH
9K3aMEHAIMOHHOM paboTHI.

Kaxp1ii BApHaHT 9K3aMEHAIMOHHON pabOThl COCTOUT U3 JIBYX YacTeH.

Yacmo 1 conepxut 19 3ananuil ¢ kxpamkum omeemom, B ux uucie 15 3ana-
HUH 6a306020 YpoGHsA CIIOKHOCTHU (ITOPSAAKOBBIC HOMEpa 3TUX 3anaHuii: 1, 2, 3, 4,
...15) n 4 3agaHus noseviuiennoeo yposHs CIOKHOCTU (TIOPSAKOBBIE HOMEpA dTHX
3ananuit: 16, 17, 18, 19). IIpu Bcem cBoeM pa3nnyuu 3aaHusl STONH YacTH CXOHBI
B TOM, YTO OTBET K KaXJIOMy U3 HUX 3allMCBIBAETCS KPAaTKO B BUAE OAHON LUGDPHI
WK TI0CIe0BaTeNbHOCTH IUudp (AByX mwin Tpex). [locnenoBarensHOCT up 3a-
mUchIBaeTcs B 6JaHK oTBeTOB Nel 6e3 mpoOerioB U APYTHX JOMOIHUTEIBHBIX CHM-
BOJIOB.

Yacme 2 B 3aBucumoctd oT Mozaenu KUM conepxkut 3 wunm 4 3amaHus
BbICOKO20 ~ YPOBHA  CNLOJCHOCMU, C  pA36epHYmMbIM — omeemoMm. Pazmuaue
9K3aMEHAIIMOHHBIX Mojenedd 1 W 2 COCTOMT B COACpKAaHHM U MOIXOJaX K
BBIMTOJHECHHUIO MOCIESTHUX 3aIJaHUH K3aMEHAIIMOHHBIX BAPUAHTOB:

®  OK3AMEHAYUOHHASE MOoOenb 1 CONIEPKUT 3alaHue 22, mpeaycMaTpuBarolee

BBITIOJTHEHUE «MBICIIEHHOTO KCIIEPUMEHTAY;

® 9K3AMeHayuonnas — modenb 2 comepkHuT 3amanus 22 w23,

MPeyCMaTPUBAIOIINE BBIMONHEHUE JTabopaTopHON paboThl (peajbHOro

XMMHUYECKOTO HKCIIEPUMEHTA).

3agaHus pacIioNIOKEeHbI 10 MPUHIIHUITY ITOCTETIEHHOTO HapacTaHUsS YPOBHS UX
cioxxHocTH. J{omst 3ananuii 6a30BOT0, MOBBIIIEHHOTO W BBICOKOTO YPOBHEH CIIOXK-
HOCTH cocTaBuia B pabote 68, 18 u 14% coOTBETCTBEHHO.

OO11ee npecTaBieHUE O KOJIMYECTBE 3a/1aHUi B KOKIOH U3 YacTed sK3aMe-
HAIMOHHOU paboThI Moseneit 1 u 2 maet Tabnmna 1.

1 o .
Mogenn 1 (M1) cooTBercTByeT neMOHCTpaunoHHbIH Bapuant Ne 1; momenn 2 (M2) — AeMOHCTpAIl[MOHHBIH
BapuanT Ne 2.
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Tabauya 1

Pacnpeoenenue 3a0anutl no yacmsm 3K3ameHayuoHHou pabomsi mooeneii 1 u 2

Ne | Yactu Tun 3apanuit | KonuuectBo MaxcumanbHbIH IIpouent maxcu-
paboTsI 3aJIaHUI TIEPBUYHBII 0aJlT 32 | MaJbHOTO MEPBUYHO-
M1/M2 BBITNIOJIHEHHE 3a/1a- | Tro Oajuia 3a BEITON-
HUN HEHUE 3aJIaHUi JaH-
MI1/M2 HOMW 4acTH OT MaKCH-
MaJIbHOTO TIEpBUYHO-
ro Gasa 3a BCIO pa-
6oty, paBHoro M1 —
34 /M2 -38
1 | Yacts 1 3amanus 6a3o- 15/15 15/15 44.1/39,5
BOTO YPOBHSI
CIIOXHOCTH,
C KpaTKHM OTBe-
TOM
3aaHusI MOBBI- 4/4 8/8 23,5/21,0
HIEHHOTO
YPOBHS CIIOXK-
HOCTH,
C KpaTKUM OT-
BETOM
2 | Yactp 2 | 3amaHus c pas- 3/4 11/15 32,4/39,5
BEPHYTHIM OTBE-
TOM
Hroro 22/23 34/38 100

Kaxnas rpynma 3agaHuii SK3aMEHAIMOHHOW pabOThl UMEET CBOE Ha3Haye-
HUE.

3ananHus yacTd | B COBOKYITHOCTH TIO3BOJISIIOT MPOBEPUTH YCBOCHUE 3HAYH-
TEJILHOT'O KOJIMYECTBA 3JIEMEHTOB COJEpKaHuUs, PeycMOTpeHHbIX PenepanbHbIM
KOMIIOHEHTOM TOCYJapCTBEHHOTO O00pa3oBaTENIbHOTO CTaHIApTa: 3HAHUE S3bIKa
HayKd ¥ OCHOB XMMHYECKOW HOMEHKJIATYPbI, XHMHUUECKHX 3aKOHOB W TOHSTHH,
3aKOHOMEPHOCTEH M3MEHEHUSI CBOWCTB XHMHYECKHUX 3JCMECHTOB U BEUIECTB
MO TpyImHaM U TepuojaM, OOIIMX CBOWCTB METAUIOB U HEMETaJUIOB, OCHOBHBIX
KJIACCOB HEOPTaHMUYECKUX BEIIECTB, MPH3HAKOB M YCIOBHH MPOTEKAHUS XHMHUYe-
CKUX peakKIuii, 0COOCHHOCTEeH MPOTEKaHWs PEaKkinii HOHHOTO OOMEHA W OKHCIIH-
TeJIbHO-BOCCTAHOBUTENBHBIX PEAKLUH, IPpaBuil oOpalleHus! ¢ BEIECTBAMH U TeX-
HUKH 0€30MacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000PYIOBAaHUEM H JP.

B wactu 2 3amaHus ¢ paseepnymuvim omeemom HauboIee CIOKHEIE B dK3aMe-
HAaIMOHHOW paboTe. DTH 3aJaHUs IPOBEPSIOT YCBOCHHE CICAYIONIUX 3JIEMEHTOB
coJiep)KaHMsL: CIIOCOOBI MOMyYeHUSI U XMMHYECKHE CBOMCTBA Pa3IMYHBIX KJIACCOB
HEOPraHWYeCKUX COEIUHEHUH, peaknud HWOHHOTO OOMeHa, OKHCIHMTEIbHO-
BOCCTAaHOBHTEJbHBIE PEaKIMH, B3aUMOCBSI3b BEIIECTB PA3IUYHBIX KIACCOB, KO-
YECTBO BEIIECTBA, MOJISIPHBII 00BEM U MOJISIpHAsI Macca BELIECTBA, MaccoBast 1O
PacTBOPEHHOTO BEIECTBA.
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BrmonHeHne 3amaHui 3TOrO BHAA MpeAronaraeT chOpMHPOBAHHOCTH KOM-
TUICKCHBIX YMEHUI:

— cocmaenames  BIEKTPOHHBIN OajlaHC M ypaBHEHUE OKHUCIHUTENbHO-
BOCCTaHOBHUTEIBHON PEaKIUH;

—  00vsacHamb 00YCIOBIEHHOCTh CBOWCTB M CIIOCOOOB MOJNYYEHHS BEUIECTB
HX COCTaBOM M CTPOCHHEM, B3aUMOCBS3b HEOPTAHUUECKUX BEIIECTB;

—  Npo8oouUmMb KOMOUHUPOBANHbIE PACHEMbl NO XUMUYECKUM VYPAGHEHUAM.

B sk3amenanmonHo#i padote mozeneii 1 u 2 nepBble JBa 3alaHUS C Pa3BEPHY-
TeIM 0TBeTOM (20 1 21) ananoruunsie. [Ipu BeinonHeHNH 3a1anus 20 HE0OX0AUMO
Ha OCHOBAaHHMHM CXEMBI PEaKI[HH, IIPECTAaBICHHOMN B €0 YCIOBHH, COCTaBUTh JIEK-
TPOHHBIH OajaHC M ypaBHEHHE OKHCIIUTEIHFHO-BOCCTAHOBUTEIBEHON PEaKIMH, OI-
peneNuTbh OKUCIUTENb U BOCCTAHOBUTENb. 3aanue 21 mpeamnonaraet BHIIOJIHEHNE
JIBYX BHIOB PacyeTOB: BEIYHCICHHE MAcCCOBOH IOIM PACTBOPCHHOTO BEUIECTBA B
pacTBOpe M BEIYHCIICHHE KOJIMYECTBA BEIIECTBA, MACCHI WJIM 00BbEeMa BEIIECTBA 110
KOJIMYECTBY BELIECTBA, MAacCe WM 00bEMY OJHOIO M3 PEareHTOB WX HPOIYKTOB
peakuuu.

3ananue 22 sABIseTCA NPAKTUKO-OPUCHTUPOBAHHBIM U B MoJenu 1 nmeer xa-
paKTep «mbicieHHo20 dKkcnepumermay. OHO OPUCHTHPOBAHO Ha TIPOBEPKY Clie-
IYIOUIMX YMEHHUH: IUIaHUPOBaTh MPOBEIEHHE SKCIIEPUMEHTa Ha OCHOBE IPEIJIO-
JKEHHBIX BEILECTB; OMHMCHIBATh NMPU3HAKH NMPOTEKAHWS XMMUYECKUX PEaKIuH, KO-
TOpBIE CIIEAYeT OCYIIECTBUTh; COCTABIIATH MOJEKYJISIPHOE U COKPAIlCHHOE HOHHOE
YpaBHEHUE 3TUX PEaKLUH.

3amanue 23 B 9K3aMEHAMOHHOW paboTe (MOnenb 2) OPraHUYHO CBSI3aHO I10
CBOEMY COIEpPIKaHUIO C 3aJaHHeM 22 U UMEET XapaKTep peanbHO20 XUMUUECKO20
akcnepumenma. Ero BeIonHEHNE TpeOyeT BIaJCHUS HE TOJIHKO HA3BAaHHBIMHU BbI-
i€ YMEHHUSIMHU, HO U YMEHHEM 0e30IacHOro oOpallleHus ¢ BEIleCcTBaMH U Jlabopa-
TOPHBIM 000PYIOBAaHHEM.

BxiroueHHble B paboTy 3afaHMs paclpefeNeHbl II0  COAEPXKaTeIHHBIM
O6nmoxam: «BemecTBo», «XHMHUecKas peakmus», «DJIEMEHTapHBIE OCHOBBI
Heopranpueckol xumud. [IpencraBneHuss 00 OpPraHUYECKHX BEILECTBAXY,
«MeTo/bI TO3HaHKS BEIIECTB U XUMHUIECCKUX SIBICHUI», « XUMUS U )KUZHBY.

6. Pacnpenenenue 3agannii KUM no copep:kaHuio, npoBepseMbIM yMEHHSIM
U cnocodaM aeiicTBmii

IIpu ompenenenun konudectBa 3agaHuii KM, OpuUEHTUPOBAHHBIX Ha
MPOBEPKY YCBOCHHUS YIeOHOTO MaTepHaia OTJACITBHBIX COJEpiKaTebHBIX OJIOKOB,
YYHUTHIBAJIOCH, KAKOH 00bEM KaX/Iblil U3 HUX 3aHHUMAET B Kypce Xxumuu. Hanpumep,
ObUTIO MIPUHATO BO BHUMAaHHE, YTO B CHCTEME 3HAHWH, ONPEOENSIOmNX ypOBEHb
HOATOTOBKH BHIITYCKHHKOB OCHOBHOI IITKOJIBI IO XUMHUH, HAnOO0JIee 3HAYHTSIIBHBIM
sBIsieTcs 010K «DJeMeHTapHble OCHOBBI Heopranuueckoit xumud. Ilpencrasnenus
00 opraHMuYecKUX BellecTBax». [10 3Toi MpUYHMHE MOJs 3aJaHHM, MPOBEPSIONIMX
YCBOGHHE COJIEp)KaHHs TAaHHOTO OJI0Ka, cOCTaBWJIa B DK3aMEHAI[MOHHOHW pabote
38% ot obmero konudecTBa Bcex 3agaHuil. Jlons 3amaHuil, NpoBepsIOMIMX
YCBOCHHME 3JIEMEHTOB COJAEP>KaHMS OCTAIbHBIX OJOKOB Yy4yeOHOro Marepuana,
TaK)Ke OIpe/IesieHa MPOMOPLUOHATBLHO UX 00beMy B Kypce XuMuH (Tabmumna 2).
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Tabauya 2.

Pacnpeoenenue 3a0anuil sx3amenayuonnoii pabomst mooenetl 1 u 2
1O CO0epIHcCamenbHbIM pazoenam Kypea Xumuu

Ne | Conepxxatensuele | KonuuectBo IIpouent a1e- MakcuManbHbIi IIpouenr ot
paszernsl TIPOBEPSIEMBIX | MEHTOB JAHHOTO | Oasul 3a BHIITONHE- | OOIIEero Mak-
3JIEMEHTOB CO- 6s10Ka B HUE 33IaHHi KaK- | CHUMAaJTbHOTO
niepKaHus / KoauduKarope noro 010Ka Oasta
KOJINYECTBO M1/M2) M1/M2)
3a/laHUI
M1/M2)
1 | BemectBo 716 21,9 8/8 23,5/21,05
2 | Xumudeckas pe- 6/5 18,8 8/8 23,5/21,05
aKIHs
3 | DnemeHTapHbBIC 10/8 31,2 12/12 35,3/31,6
OCHOBBI Heopra-
HUYECKON XUMUHU.
IIpencraBienus
00 OpraHMYecKHX
BEIIECTBAX
4 | Meroapl  IO3HA- 9/3/4 28,1 6/10 17,7/26,3
U | HUS BEUIECTB U
5 | XUMHUYECKUX SIB-
neHuid. Xumus u
JKU3Hb
HUroro 32/22/23 100 34/38 100

J1s cooTHeceHus coepKaHNs SK3aMEHAIIMOHHON paboThI ¢ O0IMMH Les-
MM 00y4eHHUsI XMMHH B OCHOBHOM ILIKOJIC TIpEAJIaraeMble B HEi 3aJaHusi OPUECHTH-
pOBaHBI Ha TIPOBEPKY OBIAACHUS ONpEEeICHHBIMIA BHAAMHI yMEHHH, KOTOPHIE CO-
OTBETCTBYIOT TPEOOBAHHAM K YPOBHIO ITOJATOTOBKH BBITYCKHUKOB OCHOBHOI IMIKO-
JIBI TI0 XUMUH.

IpencraBieHne O pacrpeielieHUH 3aJaHUi 10 BHAAM IPOBEPSIEMbIX
yMeHuit qaet tabiuna 3.
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Xumus. 9 kmace 7 Xumus. 9 kmace
Tabauya 3 5 OnpenensTs: 3 3 8,8/7,9
Pacnpedenenue 3aoanuii 3x3amenayuoHHol pabomol moodeneu 1 u 2 no 5.1 | mpuHamIEXHOCTH BELIECTB
nposepsemMbiM YMeHUAM U cnocobam oelicmsuli K ONpeIeIeHHOMY KJIaccy;
5.2 | tun XUMHYECKOM peaxuuu
Ne IIpoBepsiemble yMEHHS U CITOCOOBI Komn- Makcn- IMporieHT MakcuManb- 110 H3BECTHBIM  KITACCH(HMKAIHOH-
neicTBuit YeCTBO MaJIbHbIH HOTO HEePBUYHOTO Oa- HEIM TIPH3HAKAM;
3aaHMil | HepBUYHBIA | J1a 32 BBHIIIOJIHEHHE 3a- 53 | Br xuMHdecKoll CBA3M M CTEIeHb
(M1/M2) | Gann 3a BbI- | JaHW JAHHOTO BUIA OT OKFCIICHAA IEMEHTOB;
nonﬁeﬁyie MAKCHMAILHOTO H1ep- 5.4 | BOBMOXHOCTh IPOTEKAHUS PEaKIUit
3amaHui BHUYHOTO 0asuia 3a BCIO HOHHOTO OGMEHa
M1/M2) paboty
(M1 - 34/ M2 - 38) 2 1 poBoauTs: 12 3/7 8,8/18,4
. OTIBITHI, TOATBEPIKAAFONINE XUMHUYE-
1 Hagreare; 2 2 3.9/5.3 CKUe CBOMCTBa Il)/ISy‘lCHHbIX KJ1aCCOB
1.1 | BemiecTBa Mo WX XMUMHYECKHM (Hop- HEOPTAHHYECKHX BEIIECTE
MyJ1aM; . 6.2 | OIBITHI MO MOJTYYEHHIO, COOUPAHHIO
1.2 | mamer xumirdeckux peaxiit U U3YYCHUIO CBOWCTB HEOpraHuye-
2 CocCTaBiATh: 3 5 14,7/13,2 CKHX BEILECTB
2.1 | Gopmynsr  BaxcHeffumx  Heopra- 7 Beruucinsts: 2 4 11,8/10,5
HUYECKHX COCIUHCHUH H3YYCHHBIX 7.1 | MaccoByKO OO XMMHYECKOTO Jie-
KJIACCOB; MEHTa B BEI[ECTBE;
2.2 | cXeMbl, CTPOEHHS aTOMOB HEPBBIX 7.2 | MaccoBylo JOJIO PacTBOPEHHOTO
20 snemenToB Ilepronnueckoii cuc- BEILECTBA B PaCTBOPE;
Tembl J1LU. Menneneesa; 7.3 | KOMMYECTBO BeIIECTBA, OOBEM MM
2.3 | ypaBHEHNUs XUMUYCCKUX PEAKLU Maccy BellecTBa IO KOJIHUYECTBY
3 XapakTepu30BaTh: 6 7 20,6/18,4 BEIeCTBa, 00BEMy WM Macce pea-
3.1 | XuMHYECKHE 3JIEMEHTHI (OT BOJOPO- TEHTOB WJIH NPOJYKTOB PEaKLMU
J1a JI0 KaJIbLUsI) HA OCHOBE HX IIO- Hroro 22/23 34/38 100
soxeHus B Ilepuoguyeckoi cucre-
me JLU. Menneneesa 1 ocoben- 7. Pacnpenesenue 3aganuii KUM 1o ypoBHSM CJI0KHOCTH
HOCTEH CTPOEHHS HX aTOMOB, .
3.2 | xuMuueckue CBOHCTBA BEIECTB — B ok3aMeHanMOHHYIO pPa0OTy BKJIIOUSHBI 3aJaHHs PAa3UYHBIX YpPOBHEH
IpeacTaBUTENel PA3IMYHBIX KIac- CJIOKHOCTH: 6a306020 — Bb; noswviutennoeo — I1; gvicokoco — B (Tabnuna 4).
COB HEOPraHWYECKUX M OpraHude-
CKHUX COCIMHEHUH Tabauya 4
4 | OGBACHATE: 5 10 29,4/26,3 Pacnpedenenue 3a0anuii sx3ameHayuonHot pabomul No YPOGHAM CJOICHOCHU
4.1 | Qusmieckuif CMHICT TOPAIKOBOTO YposeHs MaxcumanbHbIH [IpoueHT MakcUMaIbHOTO TEp-
HOMEpa  XHMHICECKOro  5ICMCHTa, CIIO)KHOCTH Komn- TIepBUYHBII Oat BHUYHOTO 0OaJuia 3a BEITIOIHEHHE
HOMEpOB IPYMIbI (A1 3IEMEHTOB 3a1aHuit 4EeCTBO (M1/M2) 3aJIaHuii TaHHOTO YPOBHS CIOK-
TIaBHBIX TOATPYIN) H NEPHOAA B 3aaHui HOCTH OT MaKCHMAaJIbHOTO TEp-
Iepuomaeckoit CUCTEME, BUYHOTO Oaiia 3a BCIO paboTy
K KOTOPBIM MPHHA/UICKHT JICMEHT; (M1/M2)
4.2 | 3aKOHOMEPHOCTH B W3MEHECHHU BasoBbIii 15 15/15 44,1/39,5
CBOHCTB XHMIMECKHX OJIEMEHTOB e — 4 Y 235210
1 UX COCAMHEHHH;
43 | CymHOCTD XMMUYECKHX —peaKuuii Beicokwmit 3/4 11/15 32,4/39,5
(OKUCITHTEIFHO-BOCCTAHOBHTEIb- Hroro 22/23 34/38 100
HBIX U HOHHOTO 0OMeHa);
4.4 | B3aUMOCBSI3b BEIIECTB
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8. [IpopokuTeabHocTh OI'D MO XUMUM
Ha BpInoHEHNE 9K3aMEHAIIMOHHONW Pa0OThl B COOTBETCTBHU C MOJEINBIO |
orBoautrcs 120 MHUHYT; B COOTBETCTBHM ¢ Mojaenbto 2 — 140 MuHYT
(1a mabopaTopHyI0 paboTy (3amanue 23) TOMOTHUTENHHO BhIAETsIeTCs 20 MUHYT).
IIpumepHOoe BpeMms, OTBOAMMOE Ha BBHINONHEHHWE OTACIBHBIX 3aJlaHHH,
COCTaBJISICT:
1) st Kaxa0ro 3a1aHus 4acTu 1 — 3—8 MUHYTHI;
2) A7s KaXI0ro 3aAaHus yacta 2 — 12—17 MunyT;

9. lonoJHUTe/IbHBbIC MATEPUAJILI H 000PY/I0BaAHUE

[epeueHs MOMONHHUTETBHBIX MaTEPHATIOB W OOOPYHOBAHUS, ITOIH30BAHUE
KOTOpbIMU paspemieHo Ha OI'D, yreepxeH npukasoM Pocobpranzopa. Ha sk3a-
MEHE 10 XUMHHU pa3pelIaeTcs UCIOJIb30BaTh CIeNyIole MaTepualsl 1 000pya0-
BaHHE:

— I[lepuonnyeckas cuctema xumuyeckux anemenToB .. Menneneesa;
— TabJIuIa PaCTBOPUMOCTH COJIEH, KMCIOT U OCHOBAaHUH B BOAE;

— DIEKTPOXUMHUYECKHUH PsJl HANIPsHKEHU METaJIOB;

— HeTIPOrpaMMHPYEMBIH KaJbKYJISATOP.

IIpoBenenue nabopaTopHOi pabOTHI B COOTBETCTBHH C 3K3aMEHAIIMOHHOM
MOJIENIbIO 2 OCYIIECTBISETCS B CIICLMAIBHOM IOMELIEHUH — XUMHYECKOil 1abopa-
TOpuH, O0OOpYyJOBaHME KOTOPOWM JOJKHO oOTBeuarh TtpeboBanusmM CanlluH
(cm. [punoxenue 2).

10. CucreMa  OlLEHMBAHUS  BbINOJHEHHS OTHEJbHBIX  3aJaHuii "
IK3aMeHALMOHHOH padoThl B 11€JIOM

IIpoBepka OTBETOB yyallMXcsl Ha 3aJaHMs YacTH | BBIIOJHSETCS HKCIepTa-
MU WIH C TOMOIIBIO KOMIBIOTEPA.

BepHoe BEITOTHEHNE KaXI0TO U3 3aMaHui 1-15 onennBaercs 1 6ammoM.

BepHoe BBINOJNHEHHOE KaxIoro u3 3afgaHuil 16-19 MakcumanbHO
olLieHUBaeTcs 2 GayiaMH.

3ananus 16 u 17 cunTaroTcst BBIOJHEHHBIMHE BEPHO, €CIIM B KAXKJIOM M3 HUX
MPaBWILHO BHIOpPAaHBI JIBA BapHaHTa OTBETA. 3a HEMOJHBIA OTBET — IMPABHIBHO
Ha3BaH OJIMH M3 JIByX OTBETOB WJIM Ha3BaHbl TPU OTBETa, M3 KOTOPHIX JBa
BepHbIe, — BhIcTaBisiercss | Oamn. OcranpHble BapHaHTBl OTBETOB CUUTAIOTCS
HEBEPHBIMH U olleHUBaroTcs O Oaios.

3amanus 18 m 19 cuuTaroTcs BBINOJIHEHHBIMH BEPHO, €CJIU TPaBUIBHO
YCTAQHOBJIEHBI TPH COOTBETCTBUS. YaCTUYHO BEPHBIM CUMTAETCSl OTBET, B KOTOPOM
YCTaHOBJICHBI JIBa COOTBETCTBUS U3 TpeX; OH oleHuBaercs 1 Oamnom. OcranbHble
BapUaHThl CYATAIOTCS HEBEPHBIM OTBETOM U OIleHUBaIOTCs () 6aioB.

IIpoepka BwImomHeHHs 3anaHuii yactu 2 (20-23) ocyuiecTBisieTcs Impen-
MeTHOI komuccuen. [Ipu oneHMBaHMM Ka)XXIOTO W3 3alaHUi IKCIEPT HAa OCHOBE
CpaBHEHHUsSI OTBETA BBIMYCKHHKA ¢ 00pa3loM OTBETa, MPUBEICHHBIM B KPUTEPHSIX
OIICHMBAHUS, BBIABISIET B OTBETE 00YYAIOIIETOCS 3JIEMEHTHI, KaXKIbIi U3 KOTOPBIX
oueHuBaetcs 1 Oammom. MakcumanbHas OLEHKA 32 BEPHO BBIIIOJHEHHOE 3aJaHue:
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3a 3amanusg 20 u 21 — mo 3 Gamia; B Mmogenu 1 3a 3aganue 22 — 5 0a/uIoB; B MOZAEIH 2
3a 3ajanue 22 — 4 0aia, 3a 3aganue 23 — 5 6aJuIoB.

3agaHus ¢ pa3BepPHYTHIM OTBETOM MOTYT OBITH BBIIOJIHEHBI 00Yy4aIOIIUMUCS
pasubiMu criocobamu. [ToaTOMy mpHBeeHHBIE B KPUTEPHUAX OLIEHUBAHUS 00pa3IIbl
pelleHnii ciueayeT paccMaTpuBaTh JIMIIb KaK OJAWH M3 BO3MOXKHBIX BapHaHTOB OT-
BeTa. JTO OTHOCHUTCS, TIPEIK/IE BCETO, K CIIOco0aM peIIeHUs PaCUSTHBIX 3a/1ay.

B cootBerctBuM c IlopsiakoM mpoBeaeHHs] TOCYIapCTBEHHON UTOTOBOM at-
TecTalu 10 00pa30BaTeIbHBIM MPOrpaMMaM OCHOBHOTO oO0ImIero oOpa3oBaHus
(mpuka3z MunoOpHayku Poccun ot 25.12.2013 Ne 1394 3apeructpupoan MuHroc-
toM Poccun 03.02.2014 Ne 31206)

«48. DK3aMeHaIMOHHbIE PA0OTHI MPOBEPSIOTCS ABYMs dKcnepramu. [lo pe-
3yJIbTaTaM MPOBEPKH IKCIEPTHI HE3ABIUCUMO JPYT OT APYTa BBHICTABIIIOT OalIbl 3a
Ka)KIBI OTBET Ha 3aJaHMs YK3aMEHAIIOHHON padoThl... B ciydae cymecTBeHHOrO
pacxoxIeHus B 0ajuiax, BBICTABICHHBIX JIByMs JKCIEPTaMH, Ha3HAYaeTCsl TPEThs
npoBepka. CyIiecCTBEHHOE pacXoXKAeHHe B 0ayulaX ONpeneseHO B KPUTEPHAX Olie-
HHUBaHHUS 110 COOTBETCTBYIONIEMY Y4eOHOMY IIPEIMETY.

Tpetuii SkcmepT Ha3Ha4aeTcsl MpelceqaTeNieM MPEAMETHOH KOMHCCHH H3
YHCIIa SKCIIEPTOB, paHee He MPOBEPSBILUX YK3aMEHAILIMOHHYIO PaboTy.

TpetbeMy dkcnepTy mpenoctasisiercss HHGopManust o Oaiax, BHICTAaBJICH-
HBIX 9KCIIEPTaMH, paHee MPOBEPSBIIMMH 3K3aMEHAI[IOHHYIO pabdoTy oOydaromie-
rocsi. banibl, BEICTaBI€HHbBIE TPETHUM SKCIIEPTOM, SBJISAIOTCS OKOHYATEIbHBIMUY.

CylecTBEHHBIM CUUTAETCS PACXOXKACHHE MEXIy OajylaMH, BBHICTABICHHEI-
MH IBYMS SKCIIEPTaMH 32 BBIITOJIHEHHE JIf000ro u3 3amanuit 20 — 22 (B moxenu 1) /
20 —23(B mozenu 2)°, B 2 min Gosee Gamra. B 3TOM ciyuae TpeTHii 9KCIIEPT Mpo-
BepsAET TOJBKO T€ OTBETHl Ha 3aJlaHMs, KOTOPHIC BBI3BAIM CTOJb CYILECTBEHHOE
pacxoxaeHue.

Ha ocHoBe 0aytoB, BHICTABICHHBIX 32 BEHINOJHEHHE BCEX 3aMaHHUN palOoTH,
HOCYUTHIBACTCSL 00K Oayul, KOTOPHIN MEPEBOAUTCSA B OTMETKY I10 MATHOAIIIb-
HOM HIKaJe.

11. YcnoBus npoBeaenns 3K3aMeHa

[Ipn mpoBepeHNM 3K3aMeHa MO MOAENTH 1 B ayIUTOPHIO HE AOMYCKAIOTCS
CHELUATUCTHI IO XUMHH.

IIpun mposepennun OI'D mo xumuM MO MOAENH 2 MOATOTOBKY M BbIIAUy
7a00paTOpHBIX KOMIUIEKTOB ~ OCYLIECTBISET CHELMAIUCT [0 IPOBEICHUIO
MHCTPYKTaXa M oOecrneyeHuro JabopaTopHbIX pabot. s olieHKH TpoBeaeHUs
XUMHUYECKOTO JKCIIEPUMEHTa, MPEAyCMOTPEHHOTO MOJIENBI0 2, B ayIUTOPHUIO
JIOJDKHBI 00S13aTeIbHO PUTITANIATHCS OKCTIEPTHI IPEAMETHOH KOMHICCHH.

12. Uzmenenus B KUM 2019 rona B cpaBHennu ¢ 2018 romom
W3menenus ctpyktypsl u conepxkanusi KUM otrcyTcTByIOT.

2 o
B 3aBHCHMOCTH OT 2K3aMEHAIIMOHHOM MOJAEIIH.
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O0606mennblii ni1an Bapuanra KUM 2019 roga

s TUA BpinyckHukoB IX kiaccos
no XUMHUU

VYpoenu croscrnocmu 3adanuii: b — 6azoewiii; 11— nosviwennslil;, B — ebicokuil.

11

Ipunooscenue 1

Xumus. 9 knacc

12

10

XUMHUYECKHE CBOMCTBA OKCHIOB: OCHOB-
HBIX, aM()OTEPHBIX, KHCITOTHBIX

3.2.1

233

11

XuMHUecKHe CBONCTBA OCHOBaHHUI. XHUMH-
YECKHE CBOMCTBA KUCIIOT

322
323

233

12

XuMHYeCKUe CBOMCTBA COJCH (CpeaHuX)

324

233

13

Yucrele BemecTa 1 cMmecu. [pasia 6e30-
MAacHO# paboThl B MIKOJIBHOI JTAOOpaTOpHUH.
JlaGopartopHasi mocyzia ¥ 00OpyAOBaHHE.
YemoBek B MHPE BCLIECTB, MAaTCPHUAIOB U
xumudeckux peaknuid. [Ipobmemsr Ge3o-
[ACHOTO UCHOJb30BaHHs BEIIECTB M XUMH-
YEeCKUX pPeakUui B IMOBCEAHEBHOW >KH3HH.
Pa3nenenne cmecell M OYMCTKA BEILECTB.
IpuroroBieHne pacTBOPOB. XHUMHYECKOE
3arpsi3HEHUE OKPYIXKAIOLIEH Cpeibl U ero
II0CJICACTBUA

1.5
4.1
5.1
52
53

2.6
2.9

14

CTel’IeHL OKHCIICHUS XUMHUYCCKUX DIICMCH-
TOB. OKHCIUTEIP W  BOCCTAHOBHUTEIb.
OKHCIUTENFHO-BOCCTAHOBHTENBHEIE PEak-
7078

1.4
2.6

1.2.1
242

15

Brrunciienre MaccoBOi 10JIM XUMHUYECKOTO
DJICMCHTA B BCILICCTBC

4.5.1

2.8.1

16

Iepuoauyeckuit 3akon J[.M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB die-
MEHTOB M MX COEIMHEHHMIl B CBSI3H C I10JI0-
xeHueM B Ilepronndeckoi cucreMe XUMH-
94eCKHX JIEMEHTOB

122

222
23.1

17

IlepBoHauanbHBIC CBEACHUS 00 OpraHmye-
CKUX BEIIECTBAaX: MHPEIEIbHBIX M Hempe-
JETbHBIX YrieBojoponax (MeTaHe, JTaHe,
JTUJEHE, aleTWIeHe) U KHCIOPOJCOAep-
HKAIMX BEILIECTBAaX: CNUPTax (MeTaHole,
9TaHOJNE, TIMIEPHHE), KapOOHOBBIX KHCIIO-
Tax (YKCYCHOH M cTeapuHOBOH). bmomoru-
YEeCKH BAXHBIC BEIIECTBA: OENIKH, JKHPBHI,
YTIICBO/IBI

3.4

1.4
2.13
23.4
2.4.7

Ne IIpoBepsieMble 3J1EMEHTHI COIEPIKAHUS Konsr Koner mpo- | Ypo- | Makcu- Ipu-
/1 npoBepsi- | BEpsieMbIX | BEHb |MalbHbIN | MEpHOE
€MBIX 3Jie- | TpeOOoBaHuii | clox- | bami3a | Bpems
MEHTOB | K YpPOBHIO | HOCTH | BBIIOJN- | BBIIOJ-
coziepka- | MOJrOTOBKH | 3aga- | HEHHE HEHUS
HUS BBIMYCKHU- | HHUS |3aJaHusl | 3a[aHust
KOB (MuH.)
Yacrs 1
1 | Crpoenue aroma. CTpoeHHE AIIEKTPOHHBIX 1.1 2.5.1 b 1 3
00onouek aToMOB TepBbIX 20 3IeMEHTOB
[lepnoanueckoii cucrems! [I.11. Mennenee-
Ba
2 | llepuonnyeckuii 3akoH u Ileproauueckas 1.2 1.3 b 1 3
CHUCTEMa XUMHUYECKUX 3JICMEHTOB 2.2.2
J.1. Menneneesa
3 | CtpoeHue MoJekysl. XUMHYECKas CBS3b: 1.3 243 b 1 3
KOBaJICHTHas1 (TOJSIpHAsE W HETOJIspHast),
HWOHHAsI, METAJUTHIECKAst
4 | BajeHTHOCTh ~ XMMHYECKHX  3JIEMEHTOB. 1.4 24.2 b 1 3
CrerneHb OKHUCICHUS XMUMHYECKHUX 3JICMCH-
TOB
5 | IIpocteie u crnoxubie BeniecTBa. OCHOBHBIC 1.6 2.1.2 b 1 3
KJIacChl HEOpraHWYecKHx BemiecTB. Ho- 244
MEHKJIaTypa HEOPIraHMYECKUX COCMHCHHUI
6 | Xumudeckast peakuusi. YCIOBUS U IpU3HA- 2.1 245 b 1 3
KH TPOTEKAHUS] XUMUYECKHX PeaKkIuit. Xu- 2.2 253
Mudeckue ypaBHeHus. COXpaHEHHE MacChl
BEIIECTB MPH XUMHMYECKHX  PEaKIHsX.
Knaccudukanus XUMHUYECKHX peaknuil 1mo
Pa3IMYHBIM TPU3HAKAM: KOJIMYECTBY U CO-
CTaBY MCXOIHBIX M IIOJYYCHHBIX BEILECTB,
HM3MEHEHHUIO CTCIICHEH OKHUCIICHHMS XHMHUYe-
CKHX DJIEMEHTOB, TIOTJIOIICHUIO W BBIAETE-
HUIO HEPTHU
7 | DNEKTPONUTHI H HENEKTPOIUTHL. KaTnoHBI 23 1.2 b 1 3
Y QHUOHBL. DJIEKTPOJIUTHYECKAs THCCOIHA- 2.4 223
LHs KHCIIOT, IIeI0Yeii i coel (CpeqHuX)
8 | Peakiuu HOHHOrO OOMEHa M YCIOBHS HX 2.5 2.4.6 b 1 3
OCYIIECTBICHHS
9 | Xumnueckue cBOICTBAa MPOCTHIX BEIIECTB: 3.1 222 b 1 3
METaJIJIOB U HEMETAILIIOB 2.3.2

18

OrmpeniesieHne xapakrepa cpelbl pacTBopa
KHUCJIIOT U menoqeﬁ C IMOMOIIIBIO MHAUKATO-
POB. KauectBennsie pe€akiuun Ha HOHBI B
pactBope (XJ0OpHA-, Cynbdar-, KapOoHar-
HOHBI, HOH aMMOHHs). [lomyderne ra3000-
pa3HBIX BeriecTB. KaueCTBEHHBIC peaKiHu
Ha ra3000pasHble BemecTsa (KUCIOPOJ, BO-
ZIOPOJI, YIIICKHUCIIBIA Ta3, aMMHaK)

4.2
43

2.73
2.74
2.7.5
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XuUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB.
XUMHUUECKHE CBOWCTBA CIIOMXKHBIX BEIICCTB

3.1
32

232
233
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13

Yacrtp 2

20

CreneHb OKUCIIEHHSI XUMHUYECKUX DIIEMEH- 2.6 242 B 3
TOB. OKHCIHTEIb W  BOCCTaHOBHTEIIb. 253
OKHCIUTENFHO-BOCCTAHOBHTENBHBIE PEak-
7078

12

21

BrluncieHne MaccoBOW IOJHM PacTBOPEH- 452 2.8.2 B 3
HOTO BellecTBa B pacTBope. Brruucienue 453 283
KOJIMYECTBA BEIIECTBA, MACChl WM 00beMa
BEILIECTBA 110 KOJIMYECTBY BEIECTBA, Macce
wim 00beMy OJHOTO U3 PEarcHTOB MU
MIPOJYKTOB PEaKI[HN

15

Mogens 1

22

XUMHYECKHEe CBOWCTBA MPOCTBIX BEIIECTB. 3.1 2.4.6 B 5
XHUMHYECKHE CBOWCTBA CIIOYKHBIX BEIICCTB. 3.2 253
B3anMOCBsI3b pa3iMYHBIX KJIACCOB HEOpra- 33
HUYECKHMX BEIIECTB. Peakimyu MOHHOIO 00- 4.4
MEHA U yCJIOBHUS UX OCYLIECTBICHHUS

15

Monens 2

22

XuMHYECKHE CBOICTBA TMPOCTHIX Be- 3.1 2.4.6 B 4
mecTB. XHWMHYECKHE CBOICTBAa CIIOXK- 32 253
HBIX BeIecTB. B3anMOCBA3b pa3InuHbIX 33
KJIaCCOB HEOPraHMYECKHUX BemecTB. Pe- 4.4
aKIIMM MOHHOTO OOMEHa M YCJIOBHS MX
OCYILECTBICHUS

15

23

[IpaBuna Ge3omacHO pabOTHI B IIKOJb- 4.1 253 B 5
HoW naboparopun. JlaboparopHas mo- 4.4 2.6
cyna u obopynoBanue. llomyuenne wu 2.7.1
H3yYeHHE CBOWCTB OCHOBHBIX KJIACCOB 2.7.2
HEOPraHWYEeCKUX BELIECTB

20

Bcero 3aganuii — 22/23; u3 HUX

TI0 THITY: C KPaTKUM O0TBETOM — 19; ¢ pa3BepHyTHIM 0TBETOM — 3/4; 10 ypOBHIO clIOKHOCTH: b — 15;
1-4;,B-3/4.

MaxkcuMaIbHbIH epBHYHbIH Oat — 34/38.

Ob6uiee Bpems BblosHeHus padorst — 120/140 MunyT.
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Ipunoowcenue 2

MuHuMaIbHBIH HA00p 000py/A0BaHUS, HEOOXOAUMBbIii 1JIs1 MPOBEIEHUS

NMPAKTHYECKUX PadoT 00y4aLIUMUCH

Ne ObopynoBanne Kommaectso
U3 pacuera Ha
1 mapty

1 Irarus nabopatopusiit LLJIb 1

2 Becsl Texuunyeckue ¢ rupsamu a0 500 r 1

3 Becsr taboparopusie anekTpoHHEIE 10 200 T 1

4 IpuGop ans nomyuenus u cbopa razos 1

5 3a)XUM TPy KUHHBIA 1

6 CnuproBka abopatopHas 1

7 Boponka penurenbHas konycHas B/I-3 1

8 Boponka xoHmueckas 1

9 CreKJIsiHHas Manouka 1

10 | IIpobupka I1X-14 10

11 | IIpodupka I1X-16 10

12 | Crakan BbicokHi# ¢ HocukoM BH-50 ¢ meTkoii 2

13 | Hunuanp u3meputensHblii 2-50-2 1

14 | UlraTuB (moncraBka) st mpoOupok Ha 10 raesn 1

15 | I'azooTBOHAsA TPYOKa ¢ MpoOKOi (THOKast) 1

16 | Cerka acbecroBas 1

17 | Yamra BeImapuBaTenbHAS 1

18 | Hepxatens 11t npoOUpOK 1

19 | Ilnmarens (Jokeuka ajst 3a0opa BEIIECTB) 2

20 | Pa3maTounslil 10TOK 1
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OGopynoBanue 1151 MPUTOTOBJIEHNS W XPAaHEHUsI PACTBOPOB B JafopaTopun

Ne O6opynoBaHue Konnuectso
1 Habop ¢akoHOB 151 XpaHEHHs pacTBOPOB B 3aBucumoctu ot
1 peaKTHBOB KOMIUICKTalluH
2 Hunuaap n3mepuTensHbIi ¢ Hocukom 1-500 2
3 Craxas Beicokud 500 M1 3
4 Inarens (10)xedka 1t 3200pa BEIIECTB) 5
5 Habop epiueii JU1st MBITbSI HOCY bl 3
6 Xamar
7 PesuHoBBIE IEpYATKH
8 3aluTHBIE OYKHA

Pacxoanbie MarTepuaJibl, HE00XO0aUMBIe JIJIs NMpoBEACHUI XUMHUYECKUX

IKCIIEPUMEHTOB

Ne Matepuan

W3 pacuera

1 CrupT STHIOBBII

20 M1 Ha OIHY CIUPTOBKY Ha
OJIMH pa3

2 | bymara ¢unbtpoBanbHas

1 Ha OiMH PKCIEPUMEHT

MuHuMaIbHBII HA00p PeaKTHBOB, HEOOXOIMMbIii IJIsl POBEIEHUS

© 2019 denepanbHas ciayxba 1o Haa3opy B cepe oOpazoBanus u Hayku Poccuiickoit @enepaunu

XUMHUYECKOT0 JKCIIEPUMEHTA HA DJK3aMEHE

Ne ObopynoBanne B xaxoMm BHj€ BBITAETCS
1 AIOMUHAHT I'panynsr

2 XKeneszo Crpyxka

3 sk I'panynsr

4 | Menp IIpoBomnoxa

5 Oxcun meau(1l) ITopormox

6 | Okcupg maraus Iopomrox

7 AsoTHas KucjoTa Pa36aBnennslii pacTBOp
8 CosnsiHas KucnoTa Paz6aBneHHbIit pacTBOp
9 CepHas KucioTa Pa36aBnennslii pacTBOp
10 | ®ocdopras kucnora Pa30aBneHHEbIH pacTBOp
11 | T'mapokcun HaTpus PactBop

12 | I'mapokcun Kambuus PactBop

13 | I'mapokcun KambIus TBepuplii

15

Xumus. 9 knacc

14 | Xnopun HaTpust PactBop

15 | Xnopua nurus PactBop

16 | Xnopua kanbuus PactBop

17 | Xmopun meaun(1l) PactBop

18 | Xuopun aqroMUHHS PactBop

19 | Xumopup xene3a(Ill) PactBop

20 | Xmopun aMMOHHS PactBop

21 | Xmopun Gapust PactBop (He Oomnee 5%)
22 | Cynbar HaTpust PactBop

23 | Cynbar maruus PactBop

24 | Cynbdar mean(Il) PactBop

25 | Cyunbar xene3a(lIl) PactBop

26 | Cynbdar unHka PactBop

27 | Kapbonat HaTpus PactBop

28 | KapOoHar kambIus Men, mpamop
29 | I'mapoxapOoHAT HATpUS Pactsop

30 | ®ocdat HaTpus PactBop

31 | Cynbdur HaTpus PactBop

32 | Cynbdun narpus PactBop

33 | bpomup HaTpus PactBop

34 | Woaun Hatpus PactBop

35 | Hurpart Gapus PactBop (He 6omnee 5%)
36 | Hurpart cepedpa PactBop

37 | AmmMuax PactBop

38 | Ilepokcun Bomopoaa PactBoOp

39 | Merunopamx PactBop

40 | Jlakmyc cunmii PactBop

41 | denondranenn PactBop

42 | YHuBepcanbHbIil HHIUKATOP Bymara
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