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Crnemmnpuxanus
KOHTPOJIBHBIX U3MEPUTETbHBIX MATEPHAJIOB JIJIS MPOBEIEeHHUA
B 2018 roagy ocCHOBHOI0 rocyapcTBeHHOro 3xk3amena no XUMHUN
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«OEJJEPAJIBHBIM UHCTUTYT IMEJAT OI'MYECKUX U3MEPEHUW»

Xumus. 9 knacc 2

Crneuuduxanus
KOHTPOJILHBIX U3MEPUTEIbLHBIX MATEPUAJIOB IJIsl MPOBEIEHUS
B 2018 roagy ocHOBHOI0 rocyaapcTBeHHOro 3xk3amena no XUMHUN

1. Haznayenne KUM pist OI'D - oleHUTH ypoBeHb 00111€00pa3oBaTebHON MO-
TOTOBKH 110 XUMHH BBITYCKHHKOB [X KitaccoB 00mieoOpa3oBaTeNbHBIX OpTraHH3a-
LU B LIESIX TOCYJapCTBEHHON MTOIOBOM aTTECTAIlMM BBIYCKHUKOB. Pe3ynbTarhl
9K3aME€Ha MOTYT OBITH HCIIOJIB30BaHBI NP MpHUeMe 00y4arouuxcsi B TpO(UIbHbIE
KJIACChI CPEJHEN MIKOJIBI.

OI'D npoBonutcs B cooTBeTcTBUU ¢ DenepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit deneparymy.

2. JIokyMeHTblI, onpeeisiioiue coaep:xanne KUM

ConepxaHue 3K3aMEHALMOHHOM paboThl omnpenenser DenepanbHbli  KOM-
MOHEHT IOCYJapCTBEHHOI'0 CTaHAapTa OCHOBHOTO 00IIero o0pa3oBaHus 0 XUMUHU
(mpuka3 Muno6pa3oBanus Poccun ot 05.03.2004 Ne 1089).

3. IHoaxoas! Kk 0TOGOPY coaepxkaHus, pa3padoTke cTpyKkTypsl KUM
Pazpaborka KM mnsg OI'D mo XMMHUHM OCYIIECTBISUIACH C YYETOM CIIETYFOIINX
OOIINX TOJOKEHHH.

e KIM opueHTHpOBaHBI Ha MPOBEPKY YCBOCHHUS CHCTEMBI 3HAHUI, KOTOpas
paccMaTpuBaeTCcsl B KadecTBE WHBAPHMAHTHOIO sApa COAEp)KaHMs JeHcT-
BYIOUIMX HpOTpaMM II0 XMMHH JUIsl OCHOBHOHM mikosbl. B ®denepanbHom
KOMITOHEHTE T'OCYIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIAPTa MO XUMHH
9Ta cUCTeMa 3HaHWH MpeNCTaBicHa B BUJC TPEOOBAHMI K MOATOTOBKE BBI-
ITyCKHUKOB.

e KIM npuszBanbl 00ecriednBaTh BO3MOKHOCTh AU(PepeHIIMPOBAHHOI OLICH-
KM MTOATOTOBKH BBITYCKHUKOB. B 3THX LesIX MpoBepKa YCBOGHUSI OCHOBHBIX
3JIEMEHTOB cojepkanus Kypca xumuu B VIII-IX kmaccax ocymectBisercs
Ha TPEX YPOBHSAX CIOKHOCTH: 0A3080M, NOBLIUEHHOM U BbICOKOM.

e VYyeOHBIH MaTepuan, Ha 0a3e KOTOPOTO CTPOSTCS 3afaHus, OTOMpaeTcs o
MIPU3HAKY €r0 3HAYMMOCTH JJIsl 00Ieo0pa3oBaTeNbHOM MOATOTOBKH BBIITY-
CKHUKOB OCHOBHO# HIKOJBI. [Ipu 3TOM 0c0o00e BHHMaHHE yIENACTCS TeM
3JIEMEHTaM COJIEPXKAHUS, KOTOPbIE MOIy4aloT CBOE Pa3BUTHE B Kypce XUMHUU
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.

Peanu3zanus NaHHOrO MpPUHIMIA 00ECHEUUBAETCS: €IUHCTBOM TPeOOBaHMUH,
MpeabIBIIEMbIX K OTOOpY cojepikaHusi, nposepsiemoro 3ananusimu OI'D; cxon-
CBOM CTPYKTYp 3K3aMeHalHOHHbIX BapuaHToB KM nnsa OI'D u EI'D; ucnons3o-
BaHUEM aHAJIOTUYHBIX MOJIENIeN 3aJaHui, a TaK)Ke UICHTUYHOCTHIO CUCTEM OLICHH-
BaHUS 33IaHUH aHAJIOTUYHBIX THIIOB, HCIONIBL3yeMbIX Kak B OI'D, tak u B EI'D.

5. XapakTepHCTHKA CTPYKTYPHI M COAePKAHUS KUM'

B 2018 r. Ha BEIOOP OpraHOB MCHOIHUTENBHOH BIacTH cyobekToB PD, ocy-
IIECTBISIOIINX YIIpaBieHue B chepe oOpa3oBaHMs, MpeIaraeTcs 1B€ MOJACIH K-
3aMEHAIMOHHOW PabOTHI.

Kaxmplif BapraHT 3K3aMEHAIIMOHHOH pabOTHI COCTOUT 3 JIBYX YacTeH.

Yacmo 1 conepxut 19 3ananuil ¢ kxpamkum omeemom, B ux uucie 15 3ana-
HUHN 6a306020 YpoGHsA CIIOKHOCTHU (MTOPSAAKOBBIC HOMEpa 3TUX 3anaHuii: 1, 2, 3, 4,
...15) n 4 3agaHus noseviuienno2o yposHs CIOKHOCTU (TIOPSAKOBBIE HOMEpA dTHX
3ananuit: 16, 17, 18, 19). IIpu Bcem cBoeM pa3inyuu 3aaHusi STONH YacTH CXOJHBI
B TOM, YTO OTBET K KaXJIOMy U3 HUX 3allUCBIBAETCS KPAaTKO B BUAE OAHON LUGPHI
WK TI0CiIe0BaTeNbHOCTH udp (AByX mwin Tpex). [locnenoBarensHOCT Hp 3a-
NICHIBAETCS B OJIAHK OTBETOB 0O€3 MPOOENOB M APYTUX IOIOIHHUTEIBHBIX CHMBO-
JIOB.

Yacmoe 2 B 3aBucuMoct ot Mozaenn KM coaepxkut 3 wiu 4 3a1aHust 861COKO-
20 YPOGHA CLOACHOCTU, C PA3GEPHYMbIM omeemom. Paznuure dK3aMeHaIlHOHHbBIX
Mogzeneit | 1 2 COCTONT B COIEpKaHUH U MOJXO0AAX K BEIMOIHEHUIO MTOCIEAHNUX 3a-
JIAHUH 5K3aMCHAIIMOHHBIX BAPHAHTOB!
®  OK3AMEHAYUOHHASE MoOenb | CONEPKUT 3alaHue 22, mpeaycMaTpuBarolee
BBITIOJTHEHNE «MBICIIEHHOTO KCIIEPUMEHTAY;
® OK3aMeHayuoHHas moolensb 2 CONCPXKHUT 3amaHus 22 u 23, mpemycMarpu-

BAIOIE BBINOJIHEHHE J1a0OPaTOPHOH pPabOTHl (PEaTbHOTO XHMHYECKOTO

SKCIIEPUMEHTA).

3agaHus pacIioyIOKEeHbI 10 MPUHIIUITY ITOCTETIEHHOTO HapacTaHUs YPOBHS UX
cioxHOCTH. [lons 3agaHuii 0a30BOT0, MOBBIIICHHOTO W BEICOKOTO YPOBHEH CIIOXK-
HOCTH cocTaBuia B pabote 68, 18 u 14% coOTBETCTBEHHO.

OO11ee npecTaBiIeHUE O KOJIMYECTBE 3a/IaHUi B KAKIOH U3 YacTed sK3aMe-
HAIMOHHOU paboThI Moneneit 1 u 2 maet Tabnmna 1.

1 . o
Mopenn 1 (M1) cooTBeTCTBYET IeMOHCTpAalHOHHbIH BapuaHT Ne 1; moaenu 2 (M2) — 1eMOHCTPALMOHHBIH Bapy-
aHT 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.

3ananus 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 3JCMCHTOB U BEIUICCTB
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 wactu 2 3amaHus ¢ paseepnymuvim omeemom HanboIee CIOKHEIE B dK3aMe-
HAaIMOHHOW paboTe. DTH 3aJaHUs IPOBEPSIOT YCBOCHHE CICAYIONIUX 3JIEMEHTOB
coJiep)KaHUsL: CIIOCOOBI MOMYyYeHUSI U XMMHYECKHE CBOMCTBA Pa3IMUYHBIX KJIACCOB
HEOPraHWYeCKUX COEIUHEHHUH, peaknud HWOHHOTO OOMeHa, OKHCIHTEIHbHO-
BOCCTAaHOBHTEJbHBIE PEaKIMH, B3aUMOCBSI3b BEIIECTB PA3IHUYHBIX KIACCOB, KO-
YECTBO BEIIECTBA, MOJISIPHBII 00BEM U MOJISIpHAsI Macca BELIECTBa, MaccoBast 1O
PacTBOPEHHOTO BEIECTBA.
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BerlmonHeHHe 3a1aHU ATOTO BHIA TMperonaraeT cGopMHUpOBaHHOCTh KOM-
TUIEKCHBIX YMEHUH:

— cocmaenAmes DIEKTPOHHBIH 0ajaHC W ypaBHEHHE OKHCIHUTEIbHO-
BOCCTAaHOBHUTEBHON PEaKIvu;

— 00vACHAMb 00YCIOBIEHHOCTh CBOMCTB M CHOCOOOB ITOTYYCHHS BEIIECTB
UX COCTaBOM U CTPOEHUEM, B3aUMOCBSI3b HEOPraHUYECKUX BEILECTB;

— npogoouUmMs KOMOMHUPOBAHHBIE PACUETHI [0 XMMHUUECKUM yPaBHEHUSIM.

B sk3amenanmonHo# padote mozeneii 1 u 2 mepBble Ba 3a1aHUS C Pa3BEePHY-
ThIM 0TBeTOM (20 1 21) ananoruynsie. [Ipu BeimoHeHNH 3a1anus 20 HE0OX0IUMO
Ha OCHOBAaHHMM CXEMBbl pEaKlu, IPEACTaBICHHONW B €r0 YCJIIOBUH, COCTaBUTH DJICK-
TPOHHBINH OalaHC M ypaBHEHHE OKHCIMTEIHEHO-BOCCTAHOBUTENBHON pEaKIMH, OIl-
pelneNuTh OKUCIUTEh U BOCCTAHOBUTENb. 3anaHue 21 mpeamnonaraeT BEITOIHEHAE
JIByX BHUJIOB PacyeTOB: BBIUMCICHHE MAacCOBOH JIOJIM PACTBOPEHHOI'O BELIECTBA B
pacTBOpe U BBIUMCIICHHE KOJIMYECTBA BEIECTBA, MAacChl MM 00beMa BEIIeCTBa IO
KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJHOTO M3 PEareHTOB WM MPOIYKTOB
peaxuuu.

3ananue 22 sBiseTCA NPaKTUKO-OPUEHTUPOBAHHBIM U B MOJIENU | UMeeT Xa-
pakTep «mwicienno2o skcnepumenmay. OHO OPHEHTHPOBAHO HA MPOBEPKY cie-
JIYIOUIMX yMEHUI: IUIAHMPOBaTh IIPOBEIEHHUE 3KCIEPUMEHTA HA OCHOBE IIPEIIIO-
JKEHHBIX BEIIECTB; ONMHUCHIBATh MPHU3HAKH MPOTEKaHMsI XUMUYECKHX PEeaKIuil, Ko-
TOpBIE CJIEAYET OCYILECTBUTh; COCTABIATH MOJICKYJISIPHOE U COKPAILIEHHOE HOHHOE
YPaBHEHHUE 3TUX PEAKIIUH.

3amanne 23 B 9K3aMEHANMOHHON paboTe (Moaenb 2) OpraHuYHO CBSI3aHO IO
CBOEMY COJCPXKAHUIO C 3aJaHueM 22 U UMEET XapaKTep peanbHo20 XUMUUECKO20
akcnepumenma. Ero BellToTHEHUE TpeOyeT BIaAeHUs HE TOJIbKO HAa3BAHHBIMH BbI-
IIe yMEHUSMH, HO U yMEHHEeM 0e30IacHOTO 0OpalieHHs ¢ BelecTBaMU U 1abopa-
TOPHBIM 000PyIOBaHHUEM.

BxiroueHHBIE B paboTy 3aJaHMs pacIpesielieHBl M0 COAep)KaTeIbHBIM 0JI0-
kam: «BemectBoy, «XuMHUecKass peakius», « JNeMEHTapHbIe OCHOBBI HEOPTaHU-
yeckoil xumun. [IpeacTaBnenns 00 OpraHMYECKUX BeHIecTBax», «MeTo bl mo3Ha-
HUSI BEMIECTB U XUMUYECKHX SBICHUI», « XUMUS H )KU3HBY.

6. Pacnpenenenue 3agannii KUM no copep:kaHuio, npoBepsieMbIM yMEHHSIM
U criocodam JeiicTBuii

ITpu onpenenenun konuuecta 3afganuil KM, opueHTHpOBaHHBIX Ha IIPO-
BEpPKy YCBOEHHs yueOHOro MaTepHana OTAENbHBIX COAEPKATETbHBIX OJIOKOB, yUH-
TBHIBAJIOCH, KaKOW 00BEM KaXKIbIH M3 HUX 3aHMMAaeT B Kypce xumun. Hampumep,
OBUIO NPHHATO BO BHUMAaHHWE, YTO B CHCTEME 3HAHHUI, ONPENENAIONINX ypPOBCHb
MOJTOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOJIBI [0 XMMHUU, Han0o0JIee 3HAUUTEIIbHBIM
ABJIAeTCs 00K «DIeMeHTapHbIe OCHOBBI Heopranuueckoi xumun. IIpeacraBnenus
00 OpraHm4YecKHX BemecTBax». [1o 3Toif mpuumHe Moy 3afaHMH, MPOBEPSIOIINX
YCBOGHHE COJEpXaHWs TaHHOTO OJIOKa, COCTaBMWJIa B SK3aMECHAIlMOHHOHW paboTte
38% ot obuiero Koau4ecTna Beex 3aAaHuil. Jlons 3amaHuii, IPOBEPSIOUIUX YCBOE-
HHE DJIEMEHTOB COAEPXKAHHA OCTAIbHBIX OJOKOB ydeOHOTO MaTephana, TakxKe
oTpe/eNieHa POMOPIIMOHATIBHO UX 00beMy (Tabmuia 2).
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Tabauya 2.

Pacnpeoenenue 3a0anuil sx3amenayuonnoii pabomst mooenetl 1 u 2
1O CO0epIAHCAmenbHbIM Pa30enam 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

JInst COOTHECEHUs COJIepIKaHksI IK3aMECHAIIMOHHOW pabOThI ¢ OOLIMMU IIEIs-
MU 00y4YeHHsT XMMUU B OCHOBHOM IIKOJIE TIpeiaraeMble B Hell 3alaHusi OPUEHTH-
POBaHBI Ha MPOBEPKY OBJANICHHS OIPEICTICHHBIMU BHIAMUA YMEHHH, KOTOPEIE CO-
OTBETCTBYIOT TPEOOBAHUSIM K YPOBHIO TOATOTOBKH BBITYCKHHUKOB OCHOBHOM IITKO-
JIBI T10 XMMMH.

IIpencrasienne o0 pacrmpenesieHHH 3aJaHHil M0 BHIaM IPOBEPSIEMBIX yMe-
HHH maer Tabimma 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 Komu- Makcn- INporieHT MakcHManb- 110 H3BECTHBIM  KITACCH(HMKAIHOH-
neicTBuit YEeCTBO MaJIbHbIH HOTO HEepPBUYHOTO Oa- HEIM TIPH3HAKAM;
3aaHMuil | IepBUYHBIA | JIa 32 BBHIIOJHEHHE 3a- 53 | Br xuMHdecKoll CBA3M M CTEIeHb
(M1/M2) | Gamnn 3a BbI- | JaHWI JAHHOTO BUJA OT OKFCIICHAA TEMEHTOB;
nonﬁeﬁyie MAKCHMAILHOTO H1ep- 5.4 | BOBMOXHOCTh IPOTEKAHUS PEaKIUit
3ajaHui BHUYHOTO 0aJuia 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 Ilepnoguyeckoi cucre-
me JLU. Menneneesa u ocoben- 7. Pacnpenesenue 3aganuii KUM 1o ypoBHSM CJI0KHOCTH
HOCTEH CTPOEHHS UX aTOMOB, .
3.2 | xuMuuecKue CBOHCTBA BEIECTB — B ok3aMeHanMOHHYIO pPa0OTy BKJIIOUSHBI 3aJaHHs PAa3UYHBIX YpPOBHEH
IpeacTaBUTENel PA3NMYHBIX 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-
Iepuoamaeckoit CHCTEME, BUYHOTO Oaia 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 COCAVHEHHH;
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 MUHYT; 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) A7st KaXI0ro 3aaanus yactu 2 — 12—17 MunyT;

9. lonoJHUTe/IbHBbIC MATEPUAJILI H 000PY/I0BaAHUE

IlepedyeHs MOMOTHHUTENBFHBIX MAaTEpPHAIOB W OOOPYIOBaHHS, ITOJIb30BAHUE
KOTOpBIMH paspemreHo Ha OI'D, yTBeprkaeH npukazoM MuHoOpHaykn Poccnn. Ha
9K3aMEHEe 10 XMMHUU pa3pelliaercsi UCHOIb30BaTh CIEAYIOIINE MaTepuansl U 000-
pyaoBaHHE:

— I[lepronnyeckas cuctema xumuyeckux anemenToB JI.11. Menneneesa;
— TabJIuIla PaCTBOPUMOCTH COJIEH, KMCIOT U OCHOBAaHUH B BOAE;

— DIIEKTPOXUMHUYECKHUH PsJl HANIPsHDKEHU METaJIOB;

— HeTIPOrpaMMHPYEMBIH KaJbKYJISATOP.

IIpoBenenue nabopaTopHOi pabOTHI B COOTBETCTBHH C 3K3aMEHAIIMOHHOM
MOJIETIbIO 2 OCYILECTBIISIETCS B CIIELHAIbHO IIOMELICHUN — XUMHUECKOH J1abopaTo-
puH, 000pyI0BaHKUE KOTOPO 0JKHO oTBedath TpeboBanusm CaulluH (cm. [pu-
JoXeHue 2).

10. CucreMa  OlLEHMBAHUS  BbINOJHEHHS OTHEJbHBIX  3aJaHuii "
IK3aMeHAIMOHHO# padoThI B LEJIOM

IIpoBepka OTBETOB ydalMXCsl HA 33JaHKsl YacTH | BBINOJHSETCS DKCIepTa-
MH WJIU C IOMOIIBIO KOMITBIOTEPA.

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

BepHoe BbInoTHEHHOE KaXX0ro W3 3agaHuil 16—19 mMakcumalibHO OlleHHBa-
ercs 2 OamnaMu.

3ananus 16 u 17 cunTaroTcst BBIOJHEHHBIMH BEPHO, €CIIM B KAXKJIOM M3 HUX
MPaBWIILHO BBHIOPAHBI JIBa BapHaHTa OTBETA. 3a HETOIHBIA OTBET — MPAaBUIILHO Ha-
3BaH OJMH W3 JIByX OTBETOB WJIM Ha3BaHbl TPH OTBETa, W3 KOTOPBIX JIBa
BepHble, — BhIcTaBisiercs | 0ayun. OcranbHble BapHaHThI OTBETOB CUMTAIOTCS HE-
BEPHBIMH H OlLleHHBatoTCst () 6ayios.

3anmanus 18 u 19 cuntaroTcs BBHIIOJHEHHBIME BEPHO, €CIIM IIPAaBUIILHO yCTa-
HOBJICHBI TPU COOTBETCTBHS. YaCTHMYHO BEPHBIM CUHUTAETCS OTBET, B KOTOPOM YC-
TaHOBJICHBI JIBA COOTBETCTBHUS U3 TPEX; OH oleHuBaercs 1 Oammom. OcTalibHbIC Ba-
PHAHTBI CYUTAIOTCS HEBEPHBIM OTBETOM H OLIEHHBAIOTCS ) GaJLIoB.

ITpoBepka 3amanuii yactu 2 (20-23) ocylecTBiIsIeTCsl IPEIMETHON KOMMUC-
cueit. [Ipy oLleHHBaHUM KaXIOTO U3 TPEX 3aJaHUM SKCIEPT HA OCHOBE CPaBHEHUS
OTBETa BBHIITYCKHHUKA C 00pa3I[OM OTBETA, IPUBEICHHBIM B KPUTEPHUAX OIIEHUBAHUS,
BBISBISIET B OTBETE OOYUAIOIIETOCS 3JIEMEHTBI, KaXKIIbI M3 KOTOPHIX OIIEHUBAETCS
1 GanymoM. MakcumanbHast OlleHKa 32 BEPHO BBIITOJIHEHHOE 3a7iaHue: 3a 3agaHus 20
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n 21 — o 3 Gaina; B MozenH 1 3a 3amanue 22 — 5 6ayuioB; B MozenH 2 3a 3aganue 22 —
4 Gaina, 3a 3aganue 23 — 5 0auIoB.

3agaHus ¢ pa3BepPHYTHIM OTBETOM MOTYT OBITH BBIIOJIHEHBI O0Yy4aIOIIUMUCS
pasubiMu criocobamu. [ToaTOMy npHBeZeHHBIE B KPUTEPHUAX OLIEHUBAHUS 00pa3IIbl
peleHnit cieayeT paccMaTpuBaTh JIMIIb KaK OAWH M3 BO3MOXKHBIX BapHaHTOB OT-
BeTa. DTO OTHOCHTCS, PEXK/IE BCETO, K CIIOCO0aM pEIlieHHsT pACUETHBIX 3a1ad.

B cootBerctBuu c IlopsiakoM mpoBeneHHs] TOCYIapCTBEHHON UTOTOBOM at-
TecTalu 10 00pa30BaTeIbHBIM MpOrpaMMaM OCHOBHOTO oO0ImIero oOpa3oBaHus
(mpuka3z MunoOpHayku Poccun ot 25.12.2013 Ne 1394 3apeructpupoan MuHioc-
toM Poccun 03.02.2014 Ne 31206)

«48. DK3aMeHaIMOHHbIE PA0OTHI MPOBEPSIOTCS ABYMs dKcnepramu. [lo pe-
3yJbTaTaM MPOBEPKH IKCIEPTHI HE3ABIUCHUMO JPYT OT APYra BHICTABILIIOT OalIbl 3a
KaXIIbIii OTBET Ha 3aJ[aHUs K3aMEHAIIMOHHOW PaboThI... B ciyuae cyiecTBeHHOro
pacxoxIeHus B 0ajuiax, BBICTABICHHBIX JIByMs JKCIEPTaMH, Ha3HAYaeTCsl TPEThs
npoBepka. CyIiecTBEHHOE pacXoXKAeHHE B 0ayuiaX ONpenesieHO B KPUTEPHAX Olie-
HUBAHUS 110 COOTBETCTBYIOIIEMY YICOHOMY IIPEIMETY.

TpeTuii skcnepT Ha3HA4YAETCsl MpeAceNaTeNieM TPEAMETHOH KOMHCCHUU U3
YHCIIa SKCIIEPTOB, paHee He MPOBEPSBILUX YK3aMEHAILIMOHHYIO PadoTy.

TpetbeMy dKkcnepTy mpenoctasisiercss HHGopManus o Oaiax, BHICTABICH-
HBIX DKCIIEPTAMH, paHee MPOBEPSABIIMMH JK3aMEHAIIOHHYIO paboTy oOydarole-
rocsi. banibl, BEICTaBlI€HHbBIE TPETHUM SKCIIEPTOM, SBJISAIOTCS OKOHYATEIbHBIMUY.

Ecnu pacxoxneHne cocTapisieT 2 U 6osee 6ajuia 3a BBIIOIHEHHE JIFOOOTO U3
3amammii 20 — 22 / 20 —237, To TpeTHii SKCIEPT NPOBEPAT OTBETHI TOILKO Ha TE 3a-
JIaHUs1, KOTOPBIC BBI3BAJIH CTOJIb CYIIECTBEHHOE PACXOXKICHHE.

Ha ocHoBe 6anioB, BHICTaBICHHBIX 3a BBINOJHEHHE BCEX 3aJaHUN paboTHI,
MIOJICYUTHIBACTCS OOMIMK 0ajl, KOTOPBIH MEePEeBOIUTCS B OTMETKY O MATHOAIUIb-
HOMH ILKaJe.

11. YciioBusI IPOBeieHNS IK3aMeHa

[pu mpoBeneHnn K3aMeHa TI0 MOJIENH | B ayJUTOPHUIO HE JOMYCKAIOTCS CIie-
LUAJIACTHI 10 XUMHH.

ITpu nposeaernn OI'D 10 XUMUM 110 MOJIENH 2 TIOJATOTOBKY M BbLIavy J1abo-
PaTOPHBIX KOMIUICKTOB OCYILIECTBILSIFOT CIICHUATUCTHL. ISl OLIEHKH MPOBEACHHS
XUMHUYECKOTO JKCIIEPUMEHTa, MPEIyCMOTPEHHOTO MOJIENBI0 2, B ayIUTOPHUIO
JTOJDKHBI 00513aTENIbHO TPHUTITAIIATHCS SKCIIEPTHI.

12. U3menennss B KMM 2018 roga B cpaBHenun ¢ 2017 rogom
M3menenus crpykrypsl u conepxkanust KM orcyTcTBYIOT.

2 o
B 3aBHCHMOCTH OT 2K3aMEHAIIMOHHOM MOJAEIIH.
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O0606mennblii ni1an Bapuanra KUM 2018 roga

s FTUA 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 COJeH (CpeaHnX)

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-
[IACHOTO UCHOJb30BaHHs BEIIECTB M XUMH-
YECKUX pPeakUui B IOBCEAHEBHOW >KH3HH.
Pa3nenenne cmecell M OYMCTKA BEILECTB.
IpuroroBieHne pacTBOPOB. XHUMHYECKOE
3arpsi3HEHUE OKPYIXKAIOIIEH Cpeabl U ero
II0CJICACTBUA

1.5
4.1
5.1
52
53

2.6
2.9

14

CTel’IeHL OKHCIICHUS XUMHUYCCKUX DIICMCH-
TOB. OKHCIUTENP 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 IT10JI0-
xenreM B Ilepronndeckoi cucreMe XUMH-
9eCKHX JIEMEHTOB

122

222
23.1

17

IlepBoHauanbHBIC CBEACHUS 00 OpraHmye-
CKUX BEIIECTBAaX: MHPEIEIbHBIX M Hempe-
JETbHBIX YrieBojoponax (MeTaHe, JTaHe,
JTUJEHE, aleTWIeHe) U KHCIOPOJCOAep-
KAIMX BEILIECTBAaX: CNUPTax (MeTaHole,
9TaHOJE, TIIMIEPHHE), KapOOHOBBIX KHCIIO-
Tax (YKCYCHOH M cTeapuHOBOH). bmomoru-
YEeCKH BAXHBIC BEIIECTBA: OENIKH, JKHPBHI,
YTIICBOJIBI

3.4

1.4
2.13
23.4
2.4.7

Ne IIpoBepsieMble 3J1EMEHTHI COIEPIKAHUS Konsr Koner mpo- | Ypo- | Makcu- Ipu-
/1 IpOBEpsi- | Be-psSEMBIX | 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. 1.4 242 b 1 3
CrerneHb OKHUCICHUS XMMHYECKHUX 3JICMEH-
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] XUMHUYECKHX PeaKkuuit. Xu- 2.2 253
Mudeckue ypaBHeHUs. COXpaHEHHE MacChl
BEIIECTB MHPH XUMHMYECKHX  PEaKIHsX.
Knaccudukanus XUMHUYECKHX peaknuil 1mo
Pa3IMYHBIM TPU3HAKAM: KOJIMYECTBY U CO-
CTaBY MCXOIHBIX M IIOJYYCHHBIX BEILECTB,
HM3MEHEHHUIO CTCIICHEH OKHUCICHHMS XHMHUYe-
CKHX DJIEMEHTOB, TIOTJIOIICHUIO W BBIAEIE-
HUIO HEPTHH
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 HEMETAJIIIOB 2.3.2

18

OrmpeniesieHne xapakrepa cpelbl pacTBopa
KHUCJIIOT U menoqeﬁ C IMOMOIIIBIO MHAUKATO-
POB. KauectBenunsie 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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19

XuUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB.
XHUMHUYECKHE CBOWCTBA CIIOMKHBIX 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 KOJIMUYECTBY BEIECTBA, Macce
wim 00beMy OJHOTO U3 PEarcHTOB MU
MIPOJYKTOB PEaKI[HN

15

Mogens 1

22

XUMHYECKHEe CBOWCTBA MPOCTBHIX BEIIECTB. 3.1 2.4.6 B 5
XHUMHYECKHE CBOWCTBA CIIOMKHBIX BEIICCTB. 3.2 253
B3anMOCBsI3b pa3iMYHBIX KIIACCOB HEOpra- 33
HUYECKHMX BEIIECTB. Peakimy MOHHOIO 00- 4.4
MEHA U yCJIOBUS UX OCYLIECTBICHHUS

15

Monens 2

22

XuMHYECKHE CBOICTBA TMPOCTHIX Be- 3.1 2.4.6 B 4
mecTB. XHWMHYECKHE CBOICTBAa CIIOXK- 32 253
HBIX BelecTB. B3anMoCBA3b pa3IndHbIX 33
KJIaCCOB HEOPraHMYECKHUX BemlecTB. 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.

MaxcuMaIbHbIH epBHYHBINH Oat — 34/38.

Ob6uiee Bpems BblosHeHus padbotst — 120/140 MunyT.
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14

Ipunoowcenue 2

MuHuMaIbHBIH HA00p 000py/A0BaHUS, HEOOXOAUMBbIii 1JIs1 MPOBEIEHUS

NMPAKTHYECKUX PadoT 00y4aLIUMUCH

Ne ObopynoBanne Kommaectso
U3 pacuera Ha
1 mapty

1 Irarus nabopatopusrit LI 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 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

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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