MPOEKT

I'ocynapcTBeHHasi HTOrOBas aTTecTalUsl O 00pPa3oBaTEJbLHBIM
MPorpaMMamM 0CHOBHOI0 0011ero oopazoBanus B popme
OCHOBHOTO IOCYyAapCTBeHHOro 3k3ameHa (OI'J)

Crnennpuxanus
KOHTPOJIbHBIX H3MEPUTEJIbLHBIX MATEPUAJIOB [JIsl IPOBEIeHH
B 2015 rogy 0CHOBHOI0 rocyJapcTBeHHOro s3x3amena no XUMHUHN

noarotosneH denepanbHbIM rOCYAapCTBEHHBIM OI0IKETHBIM
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Crneuuduxanus
KOHTPOJILHBIX U3MEPUTEIbLHBIX MATEPUAJIOB IJIsl MPOBEIEHUS
B 2015 roay ocHOBHOIO rocyaapcTBeHHOro 3k3amena no XUMHUN

1. Haznauenune KM anst OI'D - onieHUTH YpOBEHB 001e00pa3oBaTeNbHOI Mo I~
TOTOBKH 110 XMMHH BBITYCKHHKOB [X KitaccoB 00mieo0pa3oBaTeNbHBIX OpraHH3a-
LU B LIEIAX TOCYJapCTBEHHON MTOIOBOM aTTECTAllMU BBIITYCKHHUKOB. Pe3ysbTaThl
9K3aMEeHa MOTYT OBITh HCIOJIB30BAaHBI NP MpHUeMe 00y4arouIuxcsi B TPO(UIbHbIE
KJIACChI CPEAHEN MIKOJIBI.

OI'D npooautca B cooTBeTcTBUM ¢ DenepanbHbIM 3aKOHOM Poccuiickoii
Genepannn ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii denepa-
LUW».

2. JlIokyMeHThbl, onpeaeJsiionue cogep:xanne KUM

CopeprkaHue dK3aMEHAIIMOHHOM paboThl omnpexaenser DenepalbHblii  KOM-
MIOHEHT TOCYJapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEero o0pa3oBaHuUs IO XHMHUHU
(mpuka3z MuHoOpazoBanus Poccrun ot 05.03.2004 Ne 1089 «O6 yrBepxneann de-
JIEpaJIbHOI'O KOMIIOHEHTa IOCYJapCTBEHHBIX CTAHAAPTOB HayaJbHOIO OOLIEro, oc-
HOBHOT'O OOIIIEr0 U cpeHero (TIOJIHOTO) 00IIero 00pa3oBaHUs» ).

3. lloaxoas! k 0TOOPY coaepxanus, padpadorke cTpyktypsl KUM
Pazpaborka KUM ans OI'D mo XUMHHM OCYIIECTBIISUIACH C YYETOM CIIEAYIOIIMX
O0MINX TOTOKEHHH.

e KUM opueHTHpPOBaHBI Ha MPOBEPKY YCBOCHHUS CHCTEMBI 3HAHWH, KOTOpas
paccMaTpuBaeTCsl B KadeCTBE WHBAPHAHTHOTO sjpa COACpXKaHHS JeHCT-
BYIOIIMX TPOrpaMM IO XUMHUHU UIsI OCHOBHOM Imikonbel. B ®depepambHOoM
KOMITOHEHTE TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAApPTa MO XUMHH
9Ta cUCTeMa 3HaHWH MpeNCTaBiIcHa B BUJIC TPeOOBaHMI K MOATOTOBKE BEI-
ITyCKHUKOB.

e KIM npuszBanbl 00ecreynBaTh BO3MOXHOCTh AU(PepeHIIMPOBAHHO OLICH-
KH TIOJITOTOBKH BBIITyCKHUKOB. B 9THX LENSX MPOBEpKa YyCBOCHUSI OCHOBHBIX
3JIEeMEHTOB cojepkanust Kypca xumuu B VIII-IX kiaccax ocymiectBusiercs
Ha TPEX YPOBHSAX CIOXKHOCTH: OA3080M, NOGLIUEHHOM U 8bICOKOM.

e VYyeOHbIH MaTepuan, Ha 0a3e KOTOPOTo CTPOSTCS 3afaHus, OTOMpaercs o
MIPU3HAKY €r0 3HAYMMOCTH JJIsl 00meo0pa3oBaTeNbHOM MOATOTOBKH BBIITY-
CKHUKOB OCHOBHOH HIKOJBI. [Ipu 3TOM 0co00Oe BHHMaHHE yIENsAeTCS TeM
9JIEMEHTaM COJIEPXKAHUs, KOTOPbIC MOJIYYalOT CBOC Pa3BUTHE B KYpPCe XUMHUH
X—XI knaccos.
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4. CBs13b 3K3aMeHaMOHHOI Mozeau OI'D ¢ KUM EI'D

BaxHEHIINM TPHHIMIIOM, YIUTHIBAEMBIM IpH paszpadborke KM mns OI'D,
sBisieTcss ux rnpeemcrBeHHocTh ¢ KMM EI'D, kortopas oOyclioBieHa €IUHBIMU
MOJAXOJaMH K OLIEHKE YYEOHBIX NOCTIKEHHH YYalluxcsl M0 XMMHUU B OCHOBHOM
U CpeHEH IIKOJIE.

Peanuzanus naHHOrO MpPUHIMIA 00ECHEUUBAETCS: €IUHCTBOM TPeOOBaHMUH,
MpeabIBIIEMBbIX K OTOOpY cojepikaHusi, nmposepsiemoro 3ananusimu OI'D; cxon-
CBOM CTPYKTYp 3K3aMeHalHOHHbIX BapuaHToB KM nnsa OI'D u EI'D; ucnons3o-
BaHUEM aHAJIOTUYHBIX MOJIENIeH 3aJaHui, a TaK)Ke UICHTUYHOCTHIO CUCTEM OLICHH-
BaHUS 331aHUH aHAJIOTHYHBIX THIIOB, HCIONIBL3yeMbIX Kak B OI'D, tak u B EI'D.

5. XapakTepuCTHKA CTPYKTYPHI M COAePKAHUS KUM'

B 2015 r. Ha BEIOOp OpraHOB MCHOIHUTENBHOH BIacTH cyobekToB PD, ocy-
IIECTBISIOIINX YIIpaBieHue B chepe oOpa3oBaHMs, MpeIaraeTcs 1B€ MOJACIH K-
3aMEeHalMOHHOM paboThI, 0 CBOEH CTPYKTYpE U COJEPKAHUIO BKIIOUAEMBIX B HEe
3aJaHIH aHAJIOTHYHBIX MOJEIISM SK3aMEHAI[HOHHOH padoTs 2014 1.

Kaxplii BApHaHT 9K3aMEHAIMOHHON pabOThI COCTOUT U3 IBYX YacTeil.

Yacmo 1 conepxut 19 3ananuit ¢ kpamxkum omeemom, B X uucie 15 3ana-
HHUH 6d306020 ypo6Hs CIIOKHOCTH (MOPSAKOBBIC HOMEpa 3THX 3amanuit: 1, 2, 3, 4,
...15) u 4 3amaHus nOGLIUEHHO20 YPOBHA CIOXHOCTH (IOPSAKOBBIE HOMEpPA ATHX
3ananuit: 16, 17, 18, 19). [Ipu Bcem cBoeM pazinyuu 3aaHusl STOW YacTH CXOHBI
B TOM, YTO OTBET K Ka)XJIOMy U3 HUX 3alMCBIBAETCS KPATKO B BUAE OAHOW HUGPHI
WIN TIOCIIeI0BaTeNbHOCTH QP (ABYX win Tpex). [locnenoBarensHOCTD D 3a-
MUCHIBAETCSI B OJJAHK OTBETOB 03 MpOOENIOB M IPYTUX TOMOJHUTEIBHBIX CUMBO-
JIOB.

Yacmy 2 B 3aBucumoctu ot moaenu KM coxepxut 3 mnu 4 3apanus 6vicoko-
20 YPOGHs COJCHOCMU, C pA36epHymulM omeemom. Paznuune 5K3aMeHaOHHbBIX
Mojenei 1 1 2 COCTOUT B COACPIKAHUU U MOJIXO0/IaX K BBIMOJHEHHUIO TIOCIEIHUX 3a-
JAaHWH SK3aMEHAlMOHHBIX BAPUAHTOB:
®  DK3AMEHAYUOHHASL MoOenb | CONEPXKUT 3amaHue 22, mpeaycMaTpUBarolee
BBITTOJTHEHNE «MBICIICHHOTO KCIIEPUMEHTAY;
® SK3aMeHayuoHHas Mooenb 2 CONCPXKHUT 3amaHus 22 W 23, mpemycMarpH-

BaOIIKE BBIIOJIHEHHE PEalbHOI0 XMMUYECKOr0 AKCIIEPUMEHTA.

3agaHus pacIioIOKEeHbI 10 MPUHIIAITY ITOCTETIEHHOTO HapacTaHUs YPOBHS UX
cioxxHocTH. J{omst 3amaHnii 6a30BOT0, MOBBIIIEHHOTO W BBICOKOTO YPOBHEH CIIOXK-
HOCTH cocTaBuiia B padore 68, 18 u 14% cooTBETCTBEHHO.

OO11ee npecTaBiIeHHE O KOJIMYECTBE 3a/1aHUi B KOKIOH U3 YacTed sK3aMe-
HaIMOHHOU paboThl Mogeneit 1 u 2 maet tabnuma 1.

! Mogemn 1 (M1) cooTBeTcTBYeT NeMOHCTpauuoHHbIH BapraHT Ne 1; mogemn 2 (M2) — nemoH-
CTpalMOHHBIN BapuanT Ne 2.
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Tabauya 1
Pacnpeoenenue 3a0anutl no yacmsm 9K3ameHayuoHHou pabomsi mooeneii 1 u 2
Ne| Yactu Tun n yposens | KonnuectBo MakcuManbHbIi IMponeHT Makcu-
paboThl | CIIOXKHOCTH 3a- 3aJaHUil | epBUYHBIHA 6aJl1 32 | MaJbHOTO MEPBHY-
TaHui M1/M2 BBITNIOJIHEHHE 3a/1a- | HOro Oajiia 3a JaH-
HUI HYIO 4acTh PabOThI
M1/M2 0T 00ILEro MaKCcH-
MaJIbHOTO MePBHY-
HOro 0ana, paBHO-
ro M1 -34/
M2 -38
1 | Yacte 1 | 3amanus 6a3o- 15/15 15/15 44,1/39,5
BOT'0 YPOBHS
CIIO)KHOCTH,
C KpaTKHUM OTBE-
TOM
3aaHusI MOBBI- 4/4 8/8 23,5/21,0
IICHHOI'O
YPOBHSI CIIOXK-
HOCTH,
C KpPaTKMM OT-
BETOM
2 | Yactp 2 | 3amaHus c pas- 3/4 11/15 32,4/39,5
BEPHYTBIM OTBE-
TOM
Hroro 22/23 34/38 100

Kaxnas rpynna 3agaHuii SK3aMEHAIlMOHHOW pabOThl UMEET CBOE Ha3Haye-
HUE.

3ananus yacTd 1| B COBOKYITHOCTH TIO3BOJISIIOT MPOBEPUTh YCBOCHUE 3HAYH-
TEJILHOT'O KOJIMYECTBA 3JIEMEHTOB COJEpKaHuUs, PeycMOTpeHHbIX PenepanbHbIM
KOMIIOHEHTOM TOCYJapCTBEHHOTO O00pa3oBaTENFHOTO CTaHIApTa: 3HAHUE S3bIKa
HayKd ¥ OCHOB XMMHYECKOW HOMEHKJIATYPbI, XHMHUUECKHX 3aKOHOB W TOHSTHH,
3aKOHOMEPHOCTEH M3MEHEHUSI CBOWCTB XHMHYECKHUX 3JCMECHTOB U BEUICCTB
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 ¢ 1adopaTopHBIM 000PYIOBAaHUEM H JP.

B uactu 2 3apanus ¢ pazeepnymoim omeemom HanboJiee CIOKHbBIE B IK3aMe-
HaIMOHHOW paboTe. DTH 3aaHUS MPOBEPSIOT YCBOCHHUE CIEAYIOIINX JJIEMEHTOB
COJIep)KaHHsI: CIIOCOOBI MONYYCHUSI U XUMHUYECKUE CBOIMCTBA Pa3IMYHBIX KIIACCOB
HEOPraHW4YeCKUX COEIUHEHHUH, peakuud HOHHOrO OOMEHa, OKHCIMTENILHO-
BOCCTAaHOBHTENbHBIC PEaKIMH, B3aUMOCBSI3b BEIIECTB PA3THUYHBIX KIACCOB, KO-
YECTBO BEIIECTBA, MOJISIPHBII 00BEM U MOJISIpHAsI Macca BELIECTBa, MaccoBast 1O
PacTBOPEHHOTO BEIECTBA.
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BrimmonHeHne 3amaHui 3TOrO BHAA MpefronaraeT chOpMHPOBAHHOCTH KOM-
MJIEKCHBIX YMEHUM:

— cocmasnams DIEKTPOHHBIH OalaHC ¥ ypaBHEHHE OKHCIHTEIHHO-
BOCCTAHOBHTEIBHON PEaKINH;

— 00vscHAMb 00YCIOBICHHOCTh CBOHCTB M CIIOCOOOB TONYyYEHHS BELICCTB
MX COCTABOM M CTPOCHUEM, B3aUMOCBS3b HEOPIraHHYECKUX BEIICCTB;

— npo6odums KOMOMHUPOBAHHBIE PACUETHI 10 XUMUYECKUM YPaBHEHHUSAM.

B sk3amenanuoHHo# pabote Moaenel 1 u 2 nepsble ABa 3alaHUS C Pa3BEPHY-
ThIM oTBeTOM (20 1 21) ananoruunsie. [Ipu BeinmonHenuu 3aaanus 20 He0OXOIMMO
Ha OCHOBAaHHMHM CXEMBI PEAKI[HH, IIPECTaBICHHOMN B €T0 YCIOBHH, COCTaBUTh JIEK-
TPOHHBII OalaHC M ypaBHEHHE OKHCIIUTEIFHO-BOCCTAHOBUTEIBFHOH PEaKIHH, OI-
pEIeIuTh OKUCIUTEIb U BOCCTAHOBHUTENb. 3aaHue 21 mpeamonaraeT BEITOTHEHHE
JIBYX BHIOB PacyeToB: BEIYHCIICHHE MAacCCOBOH JIOJM PACTBOPCHHOTO BEUIECTBA B
pacTBOpe U BBIYMCICHUE KOIMYECTBA BEIECTBA, MAcChl MM 00beMa BellecTBa Mo
KOJIMYECTBY BEIECTBA, Macce MMM 00BEMY OIHOTO M3 PEareHTOB WM IIPOIYKTOB
peakIuu.

3ananue 22 sgBiseTCA NPAKTUKO-OPUEHTUPOBAHHBIM U B MoJenu 1 nmeer xa-
paKTep «mbicienHo2o dKkchepumenmay. OHO OPHEHTHPOBAHO Ha IIPOBEPKY Clle-
JOYIOIIUX YMEHWH: IUNIAHWPOBATh MPOBEACHHE JKCIIEPUMEHTa HA OCHOBE IIPEANIo-
JKCHHBIX BEIECTB; OMHCHIBATH IPH3HAKU IPOTEKAHHUS XMMHUYECKUX PEakmuii, Ko-
TOpBIE CleAyeT OCYIIECTBUTh; COCTABIATh MOJIEKYISIPHOE U COKPAIlEHHOE HOHHOE
YpaBHEHHE ITHUX PEaKmuii.

3aganue 23 B 9K3aMeHaLMOHHON paboTe (MOAenb 2) OpraHUYHO CBSI3aHO IO
CBOEMY COJCPXKaHUIO C 3aJaHHeM 22 ¥ MMEET XapaKTep peanbHO20 XUMUUECKO20
akcnepumenma. Ero BeIoNHEHNE TpeOyeT BIaJCHUS HE TOJIHKO HA3BAaHHBIMHU BbI-
1Ie YMEHHUSMHU, HO U YMEHHEeM 0e30IacHOro oOpallleHus ¢ BEIIECTBAMH U Jlabopa-
TOPHBIM 000PYIOBaHHEM.

BxirouenHsle B paboTy 3afaHMs pacIpefielieHbl MO Cofaep KaTeNnbHbIM O110-
kam: «BemmecTBoy», «XuMuueckas peaknus», «DJIeMEHTapHbIE OCHOBBI HEOPTaHH-
gyeckol xumuu. IlpencraBnenns o6 opraHM4ecKHX BellecTBax», «MeTobl Mo3Ha-
HHA BEIIECTB U XUMHYECKUX SIBICHUNY, « XUMHS U KU3ZHBY.

6. Pacnpenenenne 3aganuii KUM no comep:xaHuio, mpoBepsieMbIM YMEHUSIM
U cnoco0aM aeiicTBuii

IIpu onpenenenuu xonudecrsa 3aganuil KIIM, opueHTUpOBaHHBIX Ha IPO-
BEPKY YCBOCHHS yueOHOTO MaTepHaia OTASIbHBIX COAEPKATEIBHBIX OJIOKOB, YUH-
TBHIBAJIOCh, Kakol 00BbEM KaXKAbIM M3 HUX 3aHUMaeT B Kypce xumuu. Hampuwmep,
OBUIO TIPHHATO BO BHUMAaHHWE, YTO B CHCTEME 3HAHHUI, ONPENENIIONINX ypPOBCHB
HOATOTOBKH BBIITYCKHHKOB OCHOBHOI IITKOJIBI IO XUMHUH, HanOoJIee 3HAYHTSIIBHBIM
sBisieTcs: 670K «DIeMeHTapHble OCHOBBI Heopranuueckoi xumuu. Ilpencrasnenus
00 OpraHMYecKHX BemecTBax». [1o 3Toi mpuumHe Moy 3aJaHM, MPOBEPSIOMINX
YCBOEHHE COAEpXKaHWsA TAHHOTO OJIOKAa, COCTaBMIIA B K3aMEHAIMOHHOHW paboTte
38% ot obuiero KonuyecTBa Beex 3amaHuil. J(oms 3agaHuid, MPOBEPSIOIINX YCBOE-
HHE DJICMCHTOB COJEPXKAHHS OCTAJBHBIX OJIOKOB yd4eOHOrO MarepHhaia, Takxke
OIIpe/ieNIeHa IPOTIOPIIMOHAIBHO UX 00BbeMy (Tabnmma 2.1).
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Tabauya 2.1
Pacnpeoenenue 3a0anuil sx3amenayuonnoil pabomwt modeneti 1 u 2
1o codepaicamenbHbimM ON0KAM (memam, pazoenam) Kypca Xumuu

Ne | Conepxxatensuele | KonuuectBo IIpouent a1e- MakcuManbHbIi IIpouenr ot
OJIOKH 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

Jlist COOTHECEHHS COJICPKaHMUs IK3aMEeHAIMOHHOI paboThI ¢ OOLIMMHE 1IEJIs-
MH 00y4YeHHUS] XHMHH B OCHOBHOH IIKOJIEC TIpeJiaraeMbie B HEeW 3aJaHUsi OPUCHTH-
pOBaHBI Ha TPOBEPKY OBJAJICHHS OINPECICHHBIMU BHIAMUA YMEHHH, KOTOPEIE CO-
OTBETCTBYIOT TPEOOBAHUSIM K YPOBHIO MOATOTOBKH BBITYCKHHKOB OCHOBHOM IIKO-
JIBI [I0 XUMUH.

IpexacTaBieHne O paclpeeieHHU 3aJaHuil 10 BHIAM NPOBEPSIEMbIX yMe-

HUH naer Tabnuna 2.2.
Tabauya 2.2
Pacnpedenenue 3adanuii sx3amenayuonnot pabomwl mooenei 1 u 2 no suoam

nposepsieMvlX YMeHUll U cnocodam delicmeui

Ne | OcHoBHbIe ymeHHs U cr1oco0bl neii- | Konu- Makcu- IporieHT MakcuMaIb-
cTBHi 4YeCTBO | MaJIbHBII HOTO IIEPBUYHOrO Oai-
3aJjaHUI | TIEpBHYHEIN | JIa 32 3aJJaHUS JaHHOTO
(M1/M2) | 6amn 3a BbI- | BHJa OT MaKCHMaJIbHO-
HOJHCHUE o IEPBUYHOrO Oasia

3a/1aHui 3a BCIO paboTy
M1/M2) (M1 -34/M2-38)
1 HasbiBath: 2 2 5,9/5,3
1.1 | BemecTBa M0 WX XHUMHYECKHM (Hop-
MyJlam;

1.2 | TUIIBI XUMHYECKUX PeaKIuit
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2
2.1

22

2.3

CoCTaBIIATE:

(dbopMynBl  BaKHEHIIMX  Heopra-
HUYCCKUX coeauneﬂnﬁ I/I3y‘1€HHbIX
KJIACCOB;

CXEMBI, CTPOCHHS aTOMOB IEPBBIX
20 anemenToB Ileproguyeckoil cuc-
tembl JI.1. Menpeneesa;

YpaBHEHUS] XUMHUECKHUX PEaKIHi

14,7/13,2

3.1

32

XapaKTepu30BaTh:
XHUMHUYECKHE 3JIEMEHTHI (OT BOJOPO-

a 0 KaIbIHs) Ha OCHOBE WX IO-
noxenus B Ilepuonudeckoil cucre-
me JI.U. MenneneeBa u 0cobeH-
HOCTEH CTPOCHUS UX aTOMOB;
XUMHUYECKUE CBOMCTBAa BELIECTB —
HpeZlCTaBHTeﬂeﬁ pa3J]I/I‘-IH]>IX KJiac-
COB HEOPraHWYeCKUX W OpraHuye-
CKHMX COCMHEHHI

20,6/18,4

4.2

4.3

44

OOBSICHATE:

(U3UMYECKHI CMBICT MOPSITIKOBOTO
HOMEpa XHMHYECKOTO DIIEeMEHTa,
HOMEpPOB TPYNIBl (IJIsI DIEMEHTOB
TNIABHBIX MOATPYMI) M MEpUOAa B
Ilepuoanueckoit CHCTEME,
K KOTOPBIM MPHHAUICKHT JIEMEHT;
3aKOHOMEPHOCTH B  H3MEHECHUH
CBOWCTB XHMHYECKHX DJIEMEHTOB
W UX COCUHEHUIL;

CYIIHOCTh XHUMHYECKHX PEaKIUi
(OKHCITHTEIFHO-BOCCTAHOBHTEIb-
HBIX U HOHHOTO 0OMeHa);
B3alMOCBSI3b BEILECTB

10

29,4/26,3
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6.2

IIpoBoanTs:
OTIBITHI, TOATBEPKIAIONINE XUMUYIe-

CKHE CBOMCTBa H3YYCHHBIX KJIaCCOB
HEOPraHnvICCKUX BEIICCTB

OIBITBI TI0 TTOJTYYCHHUIO, COGHpaHI/I}O
U HU3YYCHHIO CBOWCTB HEOoprannve-
CKHX BEMIECTB

172

3/7 8,8/18,4

7.2

7.3

BoruncisTs:

MacCCOBYIO JIOJIF0 XHMHUYECKOTO dJIe-
MEHTa B BEILIECTBE;

MAaCCOBYIO JIONIO PacTBOPEHHOTO
BEIIIECTBA B PACTBOPE;

KOJIMYIECTBO BEIIECTBA, 00BEM MU
Maccy BEIIECTBA IO KOIHYECTBY
BeIlleCTBa, 00bEMy HJIM Macce pea-
TEHTOB HJIH MPOIYKTOB PEaKLHN

4 11,8/10,5

Hroro

22/23

34/38 100

7. Pacnipenesnenue 3agannii KUM no ypoBHSIM CJI0KHOCTH

B 3K3aMeHAIMOHHYI0 pabOTy BKJIIOYEHBI 3afaHHUA pa3NUYHBIX YPOBHEH

CIIOXKHOCTH: 6a306020 — b; noswviuennozo — I1; evicokoco — B (Tabnuna 3).

Tabauya 3

Pacnpeodenenue 3adanuii no yposram ciroxcrnocmu

5.1

52

53

5.4

Onpenensrs:
MIPUHA/UIEKHOCTD BEIIECTB

K OMpE/IEICHHOMY KJIacCy;

THUII XUMHYECKOU peakiuu
10 M3BECTHBIM  KJTACCH(PUKAIHOH-
HBIM [PH3HAKaM;

BHJ XUMHYECKOH CBS3H M CTEICHb
OKHCJIEHHUS DIIEMEHTOB;
BO3MOXKHOCTh MPOTEKAHUS PEaKIHit
HOHHOT0 0OMeHa

8,8/7,9
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YpoBeHb MakcumanbHbIl IIpoueHT MakcuMalIbHOTO IIep-
CIIO’)KHOCTH Komn- TIePBUYHBII Oast BUYHOTO Oasia 3a 3aJaHust JaH-
3aJaHui 94eCTBO M1/M2) HOT'O YPOBHS CIIOKHOCTH OT MaK-
3amaHuit CHMAaJILHOTO IEPBUYHOTO Oauia
3a BCIO paboTy

M1/M2)

Bazoserii (b) 15 15/15 44,1/39,5

Ioesrmenusii (IT) 4 8/8 23,5/21,0

Beicoxkwii (B) 3/4 11/15 32,4/39,5

HWroro 22/23 34/38 100

8. lIpopokuTeabHocTs OI'D Mo xumMun

Ha BrInosHeHHe 5K3aMEHAIMOHHON pabOTHI B COOTBETCTBHH C MOJENbBIO |
orBoauTcsa 120 MUHYT; B COOTBETCTBUU C MOAENbIO 2 — 140 MUHYT.

[IpumepHOe Bpems, OTBOJUMOE Ha BBINOJHEHUE OTICIBHBIX 3aJaHUU,

COCTaBJIACT:

1) anst Kaxaoro 3aanus yactu 1 — 3—8 MUHYTHI;
2) A7l KaXA0To 3aAaHus yactd 2 — 12—17 MuHyT;
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Ha xumnueckuii sxcniepumeHT (3amaHue 23) JOTONHUTENBHO BBIACIACTCS
20 MUHYT.

9. lonoJHUTe/IbHBbIE MATEPHAJIBI H 000PY/I0BaHUE

B ayautopun BO BpeMs 3K3aMEHa y KaKJOr0 5K3aMEHYIOILETrocs JOJDKHBI
OBITH ClleAyIOIMe MaTepHaibl U 000pyAOBaHUE:

— I[lepruonnyeckas cuctema xumuyeckux aiemeHToB JI.. Menneneesa;
— TabJIHIA PACTBOPUMOCTH COJIEH, KHCIIOT U OCHOBAHHMIA B BOJIE;

— 3JIEKTPOXUMHUYECKUH PsiJl HAPSDKEHUI METalIOB;

— HeIIPOrpaMMHPYEMBbIH KaJIbKYJISATOP.

IIpoBenenue pearbHOro XMMUYECKOIO B COOTBETCTBUU € HK3aMEHAMOHHON
MOJIEIBIO 2 OCYILLECTBISIETCS B CIIELHAIbHO IOMELIEHUN — XUMHUECKOH J1abopaTo-
puu, 00opyaoBaHUE KOTOPOH 1o/pkHO oTBevyath TpedoBanuaM CaunlluH (cm. IIpu-
JIOKEHHE 2).

10. Cucrema oOleHHBAHHUS BBLINOJHEHHS OTAEJbHBIX 3aJaHMH M JK3aMeHa-
IMOHHOI PadoTHI B LIEJI0M

ITpoBepka OTBETOB y4amuxcsl Ha 3aJaHus YacTh | BBINOIHSACTCS dKCIEpTa-
MH WJTU C IOMOIIbEO KOMITBIOTEPA.

BepHoe BBITIOJTHEHNE KaXI0TO U3 3aaHuii vacmu [ 6a30BOTO YPOBHS CIOX-
HoctH (1-15) onenuBaetcs 1 Gaymtom.

BepHoe BBIMOMHEHHOE KaXIOT0 U3 33JaHuil yacmu | TIOBBIIIEHHOTO YPOBHS
cnoxHocTH (16—19) MakcuManbHO OlleHHBaeTcs 2 Oaamu.

3ananus 16 u 17 cuuTaroTcs BBIIOJHEHHBIMH BEPHO, €CIIM B KAXKJIOM U3 HUX
MPaBUIILHO BBHIOPAHBI JIBa BapHaHTa OTBETA. 3a HETOIHBIA OTBET — MPAaBUIILHO Ha-
3BaH OJMH W3 JIBYX OTBETOB WJIM Ha3BaHbl TPH OTBETa, W3 KOTOPBIX JIBa
BepHble, — BhicTaBisiercss | 0ayun. OcranbHble BapUaHThI OTBETOB CUMTAIOTCS HE-
BEPHBIMU H OlleHHBatOTCs () 6ayuioB.

3anmanus 18 u 19 cuntaroTcs BBHINIOJHEHHBIME BEPHO, €CIIM NPAaBUIILHO yCTa-
HOBJICHBI TPH COOTBETCTBHS. YaCTHYHO BEPHBIM CUHUTAECTCS OTBET, B KOTOPOM YC-
TaHOBJICHBI JIBa COOTBETCTBHS U3 TpeX; OH omeHuBaercs 1 6ammoM. OcranpHble Ba-
PHAHTHI CYUTAIOTCS HEBEPHBIM OTBETOM H OIleHUBAIOTCS ) GaJlIoB.

ITpoBepka 3amanuii vacmu 2 (20—23) ocymiecTBIseTCsS SKCIEPTHON KOMMUC-
cueit. [Ipy olleHHBaHUM KaXKIOTO U3 TPEX 3aJaHUM SKCIEPT HAa OCHOBE CPaBHEHUS
OTBETa BBHITYCKHHUKA C 00pa3I[OM OTBETA, IPUBEICHHBIM B KPUTEPUIX OIICHUBAHUS,
BBISIBIISIET B OTBETE OOYYAIOIIETOCS 3JIEMEHTBI, KaXIIbIid M3 KOTOPHIX OIICHHUBACTCS
1 GanyoM. MakcumanbHast OlIEHKA 32 BEPHO BBIITOJIHEHHOE 3a7iaHue: 3a 3aaaHust 20
nu 21 — mo 3 Oamma; B wMomeau 1 3a 3agapme 22 — 5 0amios;
B Mojenn 2 3a 3amanue 22 — 4 Gaa, 3a 3amanne 23 — 5 6amios.

3ajaHus ¢ Pa3BEPHYTHIM OTBETOM MOTYT OBITh BBITIOJIHEHBI O0YJAIOIIAMUCS
pasHbpiMu criocobamu. [T03TOMY NpUBEACHHBIC B KPUTEPHUSAX OLICHUBAHUS 00pa3Iibl
peleHnit cieayeT paccMaTprBaTh JIMIIb KaK OAWH M3 BO3MOXKHBIX BapHaHTOB OT-
BeTa. DTO OTHOCHTCS, IPEXKIE BCETO, K CIIOCO0aM pPEIeHHsT paCUeTHBIX 3a/1ad.

B cootBercTBuu ¢ IlopsiaikoM nmpoBeACHHUS TOCYIaPCTBEHHOW WTOTOBOM aT-
TECTallMd O 00pPa30BaTEIbHBIM MpPOrpaMMaM OCHOBHOTO OOIIero o0pa3oBaHUs
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(mpuka3z Munobprayku Poccun ot 25.12.2013 Ne 1394 3apeructpupoBan MuHtoc-
ToM Poccun 03.02.2014 Ne 31206)

«48. DKx3aMeHaIMOHHbIE Pa0OTHI MPOBEPSIOTCS ABYMs dKcnepramu. [lo pe-
3yJIbTaTaM MPOBEPKH SKCHEPTH HE3aBUCHMO APYT OT IpyTra BHICTABISIOT OaJuTbI 32
KaXIIbIii OTBET Ha 3aJaHUs K3aMEHAIIMOHHOW padoTHL... B ciyuae cymecTBeHHOTO
pacxoxIeHus B 0ajiax, BBICTABICHHBIX IBYMs JKCIIEPTaMH, HA3HAYACTCS TPEThS
npoBepka. CyIecTBEHHOE pacxoXKAeHHe B OayulaX ONpenesieHO B KPUTEPHAX OlLie-
HUBAHUS 110 COOTBETCTBYIOIIEMY YIEOHOMY IIpEIMETY.

Tperuii dkcnepT Ha3HA4YaeTCsl MpeaceaaTeNieM TPEIMETHOW KOMHCCHU U3
YHCIIa 3KCIIEPTOB, paHee He MPOBEPSIBILUX YK3aMEHAILIMOHHYIO PadoTy.

TpetbeMy skcnepTy mpepoctasisiercss HHGopManus o Oaniax, BHICTAaBICH-
HBIX DKCIIEPTAMH, paHee MPOBEPSBIIMMH dK3aMEHAIOHHYIO paboTy oOydarole-
rocsi. basuel, BRICTaBIEHHBIC TPETHUM IKCIIEPTOM, SIBISIOTCS OKOHYATEIbHBIMIY.

Ecnn pacxoxaenue coctaBiisieT 2 U 60Jiee Oajiia 3a BHIIOJHEHHE JTFO00TO 13
3aJaHuil, TO TPETHH HDKCIEPT MPOBEPAT TOJBKO T€ 3aJaHusi, KOTOpPBIE BBHI3BAIH
CTOJIb CYIIECTBEHHOE PacXOKICHHE.

IMony4yeHHble yJammuMUcs OajuTbl 32 BBITIOJIHCHHE BCEX 3aJlaHHi CyMMUpY-
1oTcst. MToroBas OTMeTKa BBIIYCKHHKA OCHOBHOW IIKOJIBI OIPENENSeTCs I10
5-0ayuIbHOM HIKae.

11. YciaoBusi npoBeaeHus IKk3aMeHa (TpeGOBaHMS K CHEHATUCTAM)

IIpu npoBeneHuu 3K3aMeHa 10 MOJENIH 1 B ayJUTOPUIO HE JOIIYCKAIOTCS CIie-
LUAJIKCTHI 110 XUMUU. VCcIIoab30BaHNe €JUHOM MHCTPYKLIUY 10 IPOBEJCHHUIO JK3a-
MEHa MO3BOJISIET 00eCTIeUUTh COOMI0ICHIE EIUHBIX YCIOBHIl 63 MPUBIICUEHNUS JIHI]
CO cIIeNHaIbHBIM 00pa30BaHUEM MO JaHHOMY IIPEIMETY.

Ipu nposenernu OI'D 1o XMMUHM 1O MOJIENH 2 MOATOTOBKY W BBIady J1abo-
PaTOPHBIX KOMILIEKTOB OCYLIECTBIISIOT CIELUHUANMCThI. J[J1s1 OLIEHKU NpOBENECHUS
XMMHYECKOTO JKCIEPUMEHTa, IMPEIyCMOTPEHHOTO MOJAENBI0 2, B ayIUTOPHIO
JOJDKHBI 003aTeIBHO IPHTIIANIATECS IKCIEPTHI-IK3aMEHATOPHI.

IIpoBepky 5K3aMEHAIMOHHBIX pPabOT (3aJaHUH C Pa3BEPHYTHIM OTBETOM)
OCYILLECTBIISIIOT KCIEPTHI, POIIEAINE CIIEHUATbHYIO IOATOTOBKY.

12. U3menennss B KMM 2015 roga B cpaBHenun ¢ 2014 rogom

M3menenus B cogepxanun KUM oTcyTcTBYIOT.

N3menena crpykrypa Bapuanta KMM: kaxaplii BapuaHT COCTOUT U3 IBYX
yacTel. 3ajaHus B BapuaHTe MPEICTABJICHbl B pe)XXKUMe CKBO3HOM Hymepauuu 6e3
OykBeHHBIX 0003HaueHuil A, B, C.

H3menena ¢opma 3ammcu oTBeTa Ha Kakaoe W3 3amanuii 1-15: B KM
2015 r. Tpebyercs 3alMCHIBATH NU(PY, COOTBETCTBYIOIIYI0 HOMEPY MPABHIBHOIO
OTBETA.

© 2015 denepanbHas ciayxba 1o Haa3opy B cepe oOpazoBanus u Hayku Poccuiickoit denepaunu




Xumus. 9 knacc

11

Ipunoowcenue 1

O0606mennblii ni1an Bapuanra KUM 2015 roga
s FTUA BpinyckHukoB IX kiaccos
no XUMUN*

Yposnu croowcnocmu 3a0anus: B — 6azoeviil (npumeprulil UHMEPBA BbINOIHEHUS —
60-90%); I1 — nogviwennwiii (40-60%,); B — gvicokuti (menee 40%,).

Ne ITpoBepsieMble IEMEHTHI COJEPKAHUS Konsr Konmst V¥Ypo- | Makcu- [pu-
mpoBeps- | IpOBe- BeHb |[MaJlbHBI | MepHOe
€MBIX 3JIe- | PSAEMBIX | CIOX- | 0aii3a | Bpems

MEHTOB | YMEHHH | HOCTH | BBIIIOJN- | BBINOJ-
cofiepka- 3a/a- | HEHue HEHUS
HUS HUSl |3afaHus | 3adaHus
(MuH.)
1 | Crpoenne aroma. CTpoeHHE HIICKTPOHHBIX 1.1 2.5.1 b 1 3
000704YeKk aTOMOB TepBbiX 20 DdIEMEHTOB
ITepuoanueckoit cucremsl .M. Mennenee-
Ba
2 | [lepuonnyeckuii 3akoH u Ilepuoanueckas 1.2 1.3 b 1 3
cucrema XUMUYECKUX JJIEMEHTOB 222
J.1. MenneneeBa
3 | CrpoeHue Monekysn. XUMHYECKass CBS3b: 1.3 243 b 1 3
KOBaJICHTHas1 (TOJSIpHAsE W HEMOJIsIpHast),
HMOHHAsI, MeTAJUINIeCKast
4 | BaneHTHOCTh ~ XMMHYECKHX  JJIEMEHTOB. 1.4 242 b 1 3
CreneHb OKUCIICHUS XHUMHYECKHX JJIEMEH-
TOB
5 | Ilpocteie u crnoxHbie BemecTBa. OCHOBHBIC 1.6 2.1.2 b 1 3
KJIacChl HEOpraHWYeckux BemiecTB. Ho- 244
MEHKJIaTypa HEOPTraHHUECKUX COCANHEHUI
6 | Xumudeckas peakiys. YclIoBUsl U MpU3HA- 2.1 245 b 1 3
KM NPOTEKaHUsI XUMUYECKHX peakuuit. Xu- 22 253
Muueckre ypaBHeHHs. CoXpaHEHHE MaccChl
BEIIECTB MPHU XHMHUYECKHX PEaKIHAX.
Knaccudukanus XUMHUYECKHX peaknuil mo
Pa3IUYHBIM NpPU3HAKAaM: KOJIMYECTBY H CO-
CTaBy MCXOJHBIX M IOJyYCHHBIX BEILECTB,
M3MEHEHHIO CTEIEeHEeH OKUCIICHUSI XUMHYe-
CKHX DJIEMEHTOB, TIOTJIOIICHUIO M BBIAEIE-
HUIO DHEPruu
7 | DNEKTPONUTHI U HEANEKTPOIUTHL. KaTnoHbI 23 1.2 b 1 3
¥ aHHOHBL. DJIEKTPOJIMTHYECKAs THCCOIHA- 2.4 223
LHs KHCIIOT, IIeNoYei i cosel (CpeJHuX)
8 | Peakiuu MOHHOrO OOMEHAa M YCJIOBHS HUX 2.5 2.4.6 b 1 3
OCYILECTBICHHS
9 | Xumudeckne CBOICTBAa MPOCTHIX BEIIECTB: 3.1 222 b 1 3
METAJIJIOB U HEMETAJUIOB 232
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10

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

3.2.1

11

XuMHUecKHe CBONCTBA OCHOBaHHUI. XHUMH-
YECKHE CBOMCTBA KUCIIOT

322
323

12

XuMHYeCKUe CBOMCTBA COJEH (CpeaHuX)

324

13

Yucrele BemecTa 1 cMmecu. [pasia 6e30-
MAacHOi paboThl B MIKOJIBHOI JTAOOpaTOPHUH.
JlaGopartopHasi mocyzia ¥ 00OpyAOBaHHUE.
YemoBek B MHPE BCILIECTB, MAaTCPHUAIOB U
xumudecknx peaknuid. [Ipobmemsr 6e3o-
[IACHOTO UCHOJb30BaHHs BEIIECTB M XUMH-
YECKUX pPeakuui B IMOBCEAHEBHOW >KH3HH.
Pa3znenenne cmecell M OYMCTKA BEIIECTB.
IpuroroBieHne pacTBOPOB. XHUMHYECKOES
3arpsi3HEHUE OKPYIXKAIOLIEH Cpeibl U ero
II0CJICACTBUA

1.5
4.1
5.1
52
53

14

CTel’[eHL OKHCIICHUS XUMUYCCKUX DIICMCH-
TOB. OKHCIUTEIP W  BOCCTAHOBHUTEIb.
OKHCIUTENFHO-BOCCTAHOBHTENBHEIE PEak-
07078

1.4
2.6

1.2.1
242

15

Brrunciienre MaccoBOi 10JIM XUMHUYECKOTO
DJICMCHTA B BCIICCTBC

4.5.1

2.8.1

16

Iepuoauyeckuit 3akon J[.M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3lie-
MEHTOB M MX COEIMHEHHUI B CBA3H C IOJO-
xeHueM B [lepuonnyeckoit cucreMe XUMH-
YECKUX JJIEMEHTOB

122

222
23.1

17

IlepBoHauanbHBIC CBEACHUS 00 OpraHmye-
CKUX BEIIECTBAaX: MHPEIEIbHBIX M Hempe-
JETbHBIX YrieBojoponax (MeTaHe, JTaHe,
JTUJEHE, aleTWIeHe) U KHCIOPOJCOAep-
JKAIMX BEIECTBaX: CHHpTax (MeTaHoIe,
9TaHoJIe, TIIHIEPHHE), KapOOHOBBIX KHCIIO-
Tax (YKCYCHOH M cTeapuHOBOH). bmomoru-
YEeCKH BAXHBIC BEIIECTBA: OENIKH, JKHPBHI,
YTIICBOJIBI

3.4

2.1.3
234
2.4.7

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

19

XuUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB.
XUMHUUECKHE CBOWCTBA CIIOMKHBIX BEIICCTB

3.1
32

232
233
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20 | CremneHb OKHCIACHHUS XMMHYECKHX DJIEMEH-
TOB. OKHCIUTEIb W  BOCCTAHOBHUTEIIb.
OKHUCIUTENFHO-BOCCTAHOBUTENBHBIE PEak-
197178

2.6

242
253

12

21 | Beluncnenne MaccoBOW JOIH PacTBOPEH-
HOTO BEIIeCTBa B pacTBope. Brramcnenue
KOJIMYECTBA BEIIECTBA, MACCHl WM 00beMa
BEILECTBA 10 KOJIMYECTBY BEIIECTBA, Macce
WM 00beMy OJJHOTO U3 PEareHTOB UM IIPO-
IYKTOB PEaKkLuu

452
453

2.8.2
2.8.3

15

Mogens 1

22 | XuMH4ecKre CBONCTBA HMPOCTHIX BEIECTB.
XUMHUYECKUE CBOMCTBA CI0KHBIX BEILIECTB.
B3anMOCBs3b pa3NMYHBIX KJIACCOB HEOpra-
HHUYECKHMX BEIIECTB. Peakiny HOHHOTO 00-
MEHA U YCJIOBUSI UX OCYILECTBICHHS

3.1
32

44

2.4.6
253

15

Mouens 2

22 | XuMHAYeCcKHe CBOWMCTBA MPOCTHIX Be-
mecTB. XMUMHMYECKHE CBOMCTBA CIIOXK-
HBIX BelecTB. B3anMOCBA3b pa3InuHbIX
KJIACCOB HEOPTraHWYECKHX BelecTB. Pe-
AKIIMKM HMOHHOT'O O6M6Ha U yCJIOBHA HUX
OCYILECTBIICHUS

3.1
3.2
33
4.4

2.4.6
253

15

23 | IIpaBuna Ge3omacHOM pabOThI B HIKOJIb-
HOW naboparopun. JlaGoparopHas mo-
cyma u obopymoBanue. IlonyueHue u
U3y4YeHHE CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB

4.1
4.4

253
2.6
2.7.1
2.72

20

Bcero 3anannii — 22/23; 3 HUX 110 ypoBHIO cinokHocTh: b — 15; I1— 4; B — 3/4.

MaxkcuManbHbIH epBUYHbIH 6amt — 34/38.

Oouiee Bpems BoIONHEHUs paboThl — 120/140 MuHYT.
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Ipunoowcenue 2

MuHuMaIbHBIH HA00p 000py/A0BaHUS, HEOOXOAUMBbIii 1JIs1 MPOBEIEHUS

NMPAKTHYECKUX PadoT 00yIal0IIUMUCH

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

MuHuMaabHbIH Haﬁop PE€aKTHUBOB, He00X0AUMBbIH IS NMpoBEACHUsI XUMHUYE-
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CKOI'0 JKCIIEPUMEHTA HA JK3aMEHe

Ne ObopynoBanne B xaxoMm BHji€ 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 kuciora Pa30aBneHHEbIH pacTBOp
11 | T'mapokcun HaTpus PactBop

12 | I'mapokcun Kambuus PactBop

13 | I'mapokcun KambIus TBepuplii

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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