Onucanue
MPOBEPOYHO padoThl MO XUMUHU
Jist odyyaromuxcest 10-x kiiaccon
o0pa3zoBaTe/IbHbIX Opranu3anuii ropoga MockBbI

1. Ha3HayeHHe NPOBePOYHON PadoThI

ITpoBepounass paboTa TPOBOAUTCS C  LEIbIO  OCYLIECTBICHUS
MOHHTOPHHTA YPOBHS M KadecTBa IOATOTOBKM OOyYaroONIMXCA B MOPSIKE,
npuHATOM JlenapTaMeHToM 00pa30BaHMs U HAyKH ropoaa MOCKBBI.

HasnaueHue mpoBepoyHOW  paboTBl N0  y4eOHOMY  IIpEAMETYy
«XuMus» — OIEHUTh KadecTBO  OOIIE0Opa3oBaTENbHONH  ITOATOTOBKH
oOyuaromuxcst 10-X KjjaccoB B COOTBETCTBHH C TpeOOBaHUSIMH (heieparbHOro
TOCY/JapCTBEHHOTO  00pa3oBaTeNbHOrO  CTaHAApTa  CpPEeAHEero  oOIIero
oOpaszoBanus U (enepanbHOH 00pa30BaTENLHON MPOrPaMMBI CPEIHET0 O0IIETo
00pa3oBaHHsI.

ITepuon nposenenust — mait 2026 roja.

2. JloKkyMeHTBI, OmNpede/sIIONINe  COdepP:KAHHE W  XaPAKTEPUCTUKH
MPOBEPOYHOIl padoThI

ConmepkaHue W OCHOBHBIC XApaKTEPUCTUKU IPOBEPOYHON pabOTHI
OTIPENIEISIOTCS HAa OCHOBE CIEAYIOIINX JOKYMEHTOB!

— MDenepalbHBIi TOCYAaPCTBEHHBIH 00pa30BaTEIbHBIN CTAHAAPT CPEAHETO
obmero oOpasoBanus (yTBepkAE€H mpukazoM MuHOOpHayku Poccum
ot 17.05.2012 Ne 413);

— QenepanbHas  oOpa3oBaTeNnbHAas —TPOrpaMMa  CpPEAHEro  oOIIero
obpaszoBanus (yTBepkIeHa pukazoM Munnpocserienus Poccun ot 18.05.2023
Ne 371);

— Denepa’bHBIA TEPeYeHb YIEOHUKOB, JOMYIICHHBIX K HMCIIOJIH30BaHUIO
npu peanmm3anuu HUMETOIINX TOCyIapCTBEHHYIO AKKpEIUTAIIIIO
00pa3oBaTeIbHBIX MPOrpaMM HA4YalbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpemHero oOmiero oOpa3oBaHMS  OPTAaHM3ALMSAMHE,  OCYIIECTBIMIOIINMH
00pa30BaTEIbHYI0 JESITEIBHOCTh (YTBEPXKAEH TNPHKA30M MUHIPOCBEIICHHS
Poccun ot 26.06.2025 Ne 495);

— YHuBepcanmbHbIl  KOAU(HUKATOp  pacmpefieiICHHBIX 10  Kiaccam
OpOBEpPsACMBIX ~ TPeOOBaHWI K  pe3ylbTaraM  OCBOCHHS  OCHOBHOIA
o0Opa3oBaTenbHONW MPOTpaMMBI CPETHETO OO0IIero 0oOpa3oBaHUA W DJIEMEHTOB
conepsxanus no xumun (noarorosyieH ®I'BHY «OUITN»).

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOJAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEIAX HCK. B MMep nensix. Hapy BB I i spasercs
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii 5 ¢ saxoronatemscTaom Poccuiickoit Dexepaiit.
B ciyac caMOCTORTEBHORO HCIO/L30BaMIS MaTepHa0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIN 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

3. YcnoBus npoBe/ieHUsI IPOBEPOYHON PadOThI
Ilpu opraHuzaiMu ¥ NPOBEACHHUH pPabOThI HEOOXOAMMO CTPOroe
COOJTIOICHNE TTOPS/IKA OPTAaHM3AINH U TIPOBECHNS HE3aBUCHUMOM JHAaTHOCTHKH.
[TpoBepouHas paboTa MPOBOAUTCS B KOMITBIOTEPHOMH (hopMe.
JlomonHUTENBHBIC MaTepHalbl 1 000PYI0BaHHUE:
- [lepuoanueckas cucrema xumuyeckux 3nmeMmentoB .M. Menneneesa;
- TabJIUIa PACTBOPUMOCTH COJICH, KUCJIOT U OCHOBAHHI B BOJIC;
- BJIEKTPOXUMHUUYECKHUN PAAJT HANPSDKEHUH METaJUIOB;
- HETIPOTPaMMHPYEMBIH KaJbKyIATOP.

4. Bpemsi BBINOTHEHUS TPOBEPOYHOI paGoThI

Bpemsi BbIMONHEHWsT TPOBEpOoYHOW paboTHl — 45 MuHyT 0Oe3 yuéra
BpPEMEHH Ha NEpephiB JUIl pasMUHKM TI7a3. B pabore mpemycMoTpeH oIuH
ABTOMAaTHYECKUH MATUMUHYTHBII EpephIB.

5. Conepixanue H CTPYKTYpa IPOBEPOYHOI padoThI
Kax b1l BapuaHT MPOBEPOYHON paOOTHI BKIIFOUACT 16 3a1aHuN.
ConepxaHne NPOBEPOYHOH pabOTHl OXBaThIBaeT YYeOHBI Marepuai
M0 XUMHH, U3y4eHHBIN B 10-M Kilacce K MOMEHTY MPOBECHUS TUArHOCTHKH.
Pacripenenenue 3ananuii poBEpOYHON pabOTHI Coslep KaTeIbHBIM OJIOKaM
MIPENICTABICHO B TAOJHIIE.

Tabruya
Pacnpenenenus 3aganuii
10 OCHOBHBIM CO/Iep:KaTeIbHbIM 0J10KaM Kypca OpraHu4YecKoil XHMHH

Ne KoanuecTBo
CoaepxaTebHbIe 0J0KH Kypca XMMHH .
n/n 3aJaHui
1 TeopeTrueckrue OCHOBBI OPraHUUECKON XUMUH 3
Yrnesonopoasl. Kucnopoaconepxkaiine u 9
a30TCoJIepKaIie OPTaHNIECKHE COCTMHECHNS.
BricokOMOEKyYIsIpHbIE COETUHEHUS
3 XUMUS ¥ KU3HL. Pacyérnl 4

6. [lopsiiok ouUEeHUBAHHMS BBINOJHEHHS OT/AEJbHBIX 3aJaHUH U PadoThI
B LEJIOM
BepHnoe BeimonHenue 3ananus 7, 13 onenuBaercs 1 6amiom; 3aganuii 1-6,
9-12, 14, 16 ouenuBaercs 2 OammaMu; 3agannii 8 u 15 oneHuBaercs 3 OalaaMu.
MakcuMaNbHBI Oay 3a BBIMOJIHEHHE BCEW TPOBEPOYHON pabOTBI —
32 Gama.

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX . BXOJIAIILIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEJIAX U HCK. B MMeEp uensix. Hapy BB I i spasercs

HapylleHieM aBTOPCKIX NPaB i BICUET HaCTyILICHIE T 1t yronosioit 5 ¢ 3axoronatemscTaom Poccuiickoit Dexepaitit.
B clyac caMOCTORTEBHORO HCIOL30BaMIs MATepHa0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYANBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




B npuutoxkennu 1 npusenén 0000IMEHHBIH [UTaH MPOBEPOYHON paOOTHI.

Ha caiite TAOY IO MIKO http://demo.mcko.ru/test/ pa3merieHs!
o0pa3ipl 3alaHAii B KOMIBIOTEpHOU (hopMe, TPUMEpPHBIE THUIBI U (HOPMATHI
KOTOPBIX MOTYT OBITh MPEICTaBIICHbI B OTICIbHBIX BapHaHTaX MPOBEPOUHOMN

paboTsr.

B npuioxkenuu 2 TpHBEICHBI OTBETH W yKa3aHHWs K OLCHUBAHHUIO
3aJlaHUl  TIPOBEPOYHON  pabOTHI,

00pasios
T'AOY JITO MILIKO.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1
OpAHIEHO HCTIONb30BARIEM B JIHHHBIX LIETAX 1 ek B p

MPE/ICTABIICHHBIX Ha caiTe

MOOBIX , BXOAIIMX B COCTAB JIAHHOTO TEKCTa,

uesnsix. Hap: BEI I

it sBaseTcs

HapyLCHleM ABTOPCKIIX IPAB I BICUET HACTYILICHHC ©

u
B catysac camoCTORTEARHORO HeToMs30Rais MaTepianos Tecta TAOY JATO MLKO ne necér otaer
© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

5 ¢ saxoronatenscTaom Poccuiickoit Dexepaitit.

CTBCHHOCTH 32 YIPATY AKTYaJILHOCTH TEKCTA.

O000mEéHHBIN NJIaH
MPOBEPOYHOI padoThl MO XUMUHU
Jist odyuarouruxcst 10-x kjiaccon

00pa3oBaTeJbHBIX Opranu3anuii ropoaa MocKBbI

Hcnonb3yroTes claeaytone YCIOBHbIe 0003HAUSHUS:
b — 6a30BbIi ypPOBEHD CIIOKHOCTH.

ITpunoorcenue 1

IIpoBepsiemble
Ne TpedoBaHus Ypo-
- IIposepsiemble 3emenThl | Koa K pe3y/JIbTaTaM OCBOCHHSI Kox BeHb | Makc.
3ajaa- .
st colepKaHus I19C OCHOBHOI ITPO | cioxk- | 041
o0pa3oBaTe/ILHOI HOCTH
MPOrpamMmsbl
1 CTpyKTypHBIE (HOPMYIIBI 10_1.2 | CdopmupoBaHHOCTH 10_1.4 b 2
OpPraHMYECKUX BELIECTB. 10_1.3 | ymeHuii ucrnoab3oBaThb
I'omonorusi, uzomepus. XMMHYECKYIO CUMBOJIUKY
XuMuyeckas cBsi3b B JUISL COCTABIICHUS
OPraHUYEeCKUX MOJICKYJISIPHBIX U
COCJIMHEHUSX — CTPYKTYPHBIX
OJIMHApHBIE U KpaTHbIE (pa3BépHyToOii,
ces3u. [Ipencrabnenue o COKpaIEHHOI) opMyI
Ki1accu(uKanuu OpPraHMYECKUX BEILECTB U
OPraHUYECKHX BELECTB. YpaBHEHHUI XUMUUYECKUX
Homenknarypa peakIuii, H3roTaBIUBATh
OPraHNYECKUX MO/IE/U MOJIEKYJI
COEIMHEHUH OPraHMYECKHUX BEIECTB
(cucTemaruveckast) u JUTSL WIUTIOCTPALIUK UX
TPUBHAJILHBIE HA3BAHUS XMMHYECKOT0 U
Ba)KHEHIINX IIPOCTPAHCTBEHHOTO
NpeCTaBUTENEH KIIacCcoB CTPOCHUS
OPraHHYECKHX BELIECTB
2 |CrpykrypHble GopMyIibI 10_1.2 | ChopmupoBaHHOCTH 10 1.6 b 2
OpraHNYEeCKUX BEIECTB. YMEHUS IPUMEHSITh:
I'omonorusi, uzomepus. HOJIOKEHUS TEOPHU
Xumuueckast CBsI3b B CTPOCHUS OPTaHHYECKUX
OPraHNYECKUX COEIUHEHUIX BemecTs A.M. byrineposa
— OJIMHAPHBIE U KPATHbIE JUIs1 OOBSICHEHUS
ces3u. [Ipencrapnenue o 3aBUCUMOCTH CBOWCTB
KJ1accupuKanuu BEILECTB OT UX COCTaBa U
OpraHNYECKUX BELIECTB. CTPOCHHS; 3aKOH
COXpaHEHHsI MacChl
BELLECTB
3 |AzkaHbl: cOCTaB U 10_2.1 | ChopMUpPOBaHHOCTD 10 2.2 b 2
CTpOEHHE, TOMOJIOTUYECKU I YMEHUH XapaKTepH30BaTh 10 2.3

psan. Metan u 9TaH —
HpocCTeiine npeICcTaBUTEIH
aJKaHOB: (hH3UYECKUE U
XMMHYECKHE CBOICTBA

COCTaB, CTPOCHHE,
(bu3nUecKrue U XUMHYECKHE
CBOWCTBA TUIMYHBIX
TIpeJICTaBUTENEH

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1

OTPaHUYEHO HCTIONB30BAHHEM B JIHUHBIX LIEIAX H

MOOBIX , BXOAIIX B COCTAB JIAHHOIO TEKCTa,

" i sBsseTCs

ek

B P uesnsix. Hap: BEI

HapyLCHieM ABTOPCKIX IPAB I BICUET HACTYILICHHC T
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(peaxuuu 3aMereHus 1
TOpPEHHS), HAXOXKICHUE B
MPUPOJIE, TIONYYCHUE U
MPUMEHEHNE

Pas3IMYHbBIX KJIaCCOB
OpraHMYECKHX BELICCTB
(meraH, 9TaH, STHJICH,
[POIMJICH, alleTHIICH,
Oyraguen-1,3,
MeTunoyraaues-1,3,
0EH30J1, METAHOJI, 3TAHOII,
ITUJICHIJIMKOIb, [IHLIEPHH,
(heHon, aneTanbaerus,
MypaBbHHAs U YKCYCHast
KHUCJIOTBI, TJII0KO034,
KpaxmaJ, IeJUTI0I03a,
aMHUHOYKCYCHast
kuciora).ChopMupoBaHHOC
Th YMEHUSI HIUTIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXKIY
TUIMYHBIMU
MPEACTaBUTEISIMU
Pas3IMYHbBIX KJIaCCOB
OpraHMYeCKHX BELICCTB
YpaBHEHHUSMH
COOTBETCTBYIOLINX
XUMHYECKHX PEaKIfi
UCIIOJIL30BAHUEM

CTPYKTYPHBIX hopMyI

Kay4yyKka 1 PEe3UHbI

9THJICHIJIMKOJIb, TIIHLEPHUH,
(heHo, aneTanbaeru,
MypaBbHHAS U YKCYCHAs
KHCJIOTBI, [JIFOK032, Kpaxma,
LEeJUTI0NI032, aMHHOYKCYCHas
kucnora).ChopMUPOBAaHHOCT
b YMEHHUS WIUTIOCTPUPOBATH
FEHETHYECKYIO CBSI3b MEXKIY
THITHYHBIMH
[IPEICTaBUTEISIMH
Pa3IMYHBIX KIaCCOB
OPraHUYEeCKHX BEIIECTB

AJKaHBI: COCTaB U
CTpOEHHE, TOMOJIOTUYECKUN
psn. MetaH u 3TaH —
MIPOCTEHIINE NPEICTaBUTEITH
AJIKaHOB: (PU3UUECKUEC U
XMMHUYECKHE CBOHCTBA
(peaxuuu 3aMereHus 1
TOPEHHMs1), HAXOXJICHUE B
NPUPOJIE, TIONYUSHUE U
TpUMEHEeHHEe. AJTKEHBI:
COCTaB U CTPOCHHE,
TOMOJIOTHYECKUH PSII.
OTHUIICH U MIPOIMIEH —
MIPOCTEHIINE NPEICTaBUTEIH
AJIKCHOB: (PM3UUECKUEC U
XMMHUYECKHE CBOWCTBA
(peaxkuuu rugpupoBaHHus,
raJoreHHpOBaHu,
TMAPATALMH, OKUCICHHS U
MOJMMEPHU3ALINH),
MIOJTyYCHHE U IPUMEHEHHE.
Ankaauensr: Oyraaues-1,3

n MetuinOyTaaues-1,3:
CTpOEHHE, BaXKHEHIIHEe
XMMHUYECKHE CBOWCTBA
(peaknus IMOIMMEpPU3aINN).
[TosmyyeHre CHHTETHYECKOTO

10 22
10 2.3
10 2.4

CdopMHpOBaHHOCTH YMEHHUI
[IPUBOJUTH TPUBUAIIHBIC
Ha3BaHMS OTIEIBHBIX
OpraHMYECKUX BEIIECTB
(3THJICH, TIPOITUIICH,
alleTHIICH, STHICHIJINKOJIb,
TIIMLEepUH, GeHor,
¢opmanbaerun,
aleTanbACr Ui, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa,
OJICMHOBAs KMCIIOTA,
CTEeapHHOBAsI KUCIIOTA,
rIoKo3a, Gppykrosa,
KpaxmaJ, [eJUIiII03a,
TJIAIAH).
CdopMHpOBaHHOCTH YMEHHUI
XapaKTepu30BaTh COCTAB,
CTpoeHHe, (pU3NIECcKHe 1
XUMHYECKHE CBOMCTBA
TUMHYHBIX MPEICTAaBUTEICH
Pa3IMYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB
(MeTaH, 3TaH, 3THJICH,
[IPOIHJICH, ALETUIICH,
Oyraauen-1,3,
MeTuiOyTaaueH-1,3, 6eHson,
METaHOJI, 3TaHOI,

10 2.1
10 2.2
10 2.3

HApYIIEHNEM ABTOPCKHUX PAB H BICUET HACTYIUICHHE T

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1

OPaHUYEHO HCTIONB30BAHHEM B JIHUHBIX LIEIAX H

MOOBIX , BXOJIALLIX B COCTAB JAHHOIO TeKCTa,

HeK)

B P
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B Ctys1ac caMOCTOATCIBHOrO HCIOL30BANIIA MATCPHAIOR TECTa TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy aKTYabHOCTH TEKCTa.
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YpaBHEHUSIMHU
COOTBETCTBYIOLIHX
XMMHYECKHUX PEaKHi
HCIOJIb30BaHUEM
CTPYKTYPHBIX opMyI
[IpupoaHbIe HCTOUHUKH 10 2.6 | ChopmupoBaHHOCTH 10 2.4
YIIIEBOLOPOJIOB. YMEHHS XapaKTePHU30BaTh
IIpuponnsrii ras u HMCTOYHHKHI
MOMYTHbIE HE(TSHBIE ra3bl. YIJIEBOOPOIHOTO ChIPhS
Hedtb u eé (medTb, IPUPOAHEIIL ras,
npoucxoxaeHue. CriocoOsl YroJib), CIIOCOOBI X
nepepa®oTku HepTH: nepepaboTKu 1
HEPeroHKa, KPEKUHT [IPaKTHYECKOEe IPUMEHEHUE
(TepMUYECKH, MPOIYKTOB HepepabOTKH
KaTaJIUTUYECKHU), TUPOJIN3.
IpoxyKTs epepabdoTKH
He(TH, UX TIPUMEHEHHE B
[POMBILUICHHOCTH U B
ObiTy. KamMeHHBI yronb u
MIPOJYKTHI €ro nepepadoTKu
AJIKaHBI: COCTaB U 10 2.5 | ChopmupoBaHHOCTH 10 2.1
CTPOEHHE, TOMOJIOTUYECKH yMeHHU IPUBOJAUTD 10 2.2
psan. Metan u 9TaH — TPUBHAJIbHBIC HA3BAHUS 10 2.3

MIPOCTEHIINE NPEICTaBUTEIH
AJIKAHOB: (PU3UUECKUEC U
XMMHUYECKHE CBOWCTBA
(peakiuy 3aMeIeHus U
TOpPEHHS), HAXOXKICHUE B
NPUPOJIE, TIOMYUSHUE U
NpUMeHeHHe. AJIKESHbI:
COCTaB U CTPOEHHE,
TOMOJIOTHYECKHUH PsiaL.
DTHIICH U IPOIMICH —
MIPOCTEHIINE NPEICTaBUTEIH
aJIKeHOB: (hU3UYECKUE U
XUMHYECKHE CBOMCTBA
(peaxkuuu rugpupOBaHHus,
rajoreHUPOBAHHUS,
THAPATALMH, OKUCIICHHS U
MOJIMMEPHU3ALINH),

OT/EJIbHBIX OPraHUYECKHUX
BELIECTB (3THIICH,
NPOINMJICH, alleTHIICH,
ITUJICHIJIMKOIb, [IMLIEPHH,
(benon, popmanbaerun,
alleTanberu]i, MypaBbUHas
KHCIIOTA, YKCYCHAs! KUCIIOTA,
OJICMHOBAs! KUCJIOTA,
CTe€apHHOBAas KHCIIOTA,
IIII0K03a, PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a,
TJIALMH).
ChopMHPOBaHHOCTD
YMEHHH XapaKTepH30BaTh
COCTaB, CTPOCHHE,
(bu3nUecKrue U XUMHIECKHE
CBOICTBA TUITMYHBIX

HApYIIEHHEM ABTOPCKHUX PAB H BICUET HACTYIUICHHE T

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1

OTPaHUYEHO HCTIONB30BAHHEM B JIHUHBIX LIEIAX H

MOOBIX , BXOAIIX B COCTAB JIAHHOIO TEKCTa,

HeK)
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OpPraHn4Y€CKUX BCIICCTB

YIIIEBOAOPOJOB.
IIpuponuslii ra3 u
MOMYTHBIC HE(TSHbIC ra3bl.
Hedtb u eé
npoucxoxaeHue. CriocoOsl
nepepaboTKu HedTH:
MePEroHKa, KPEKHHT
(TepMUYECKH,
KaTaJIUTUYECKHUI), TUPOJIN3.
IponykTsl mepepaboTKu
He(TH, X TIPUMEHEHHE B
MPOMBILUICHHOCTH U B
ObITy. KamMeHHbIii yroib u
MPOAYKTHI €ro nepepaboTKu

IIPOBOANTH BBIYHCIICHHS 110
XMMHYECKMM yPaBHEHHUSIM
(Maccsl, 00bEMa, KOTHYECTBA
HCXOJIHOTO BEIIECTBA HIIH
MPOIYKTa PEAKIUH MO
H3BECTHBIM Macce, 00bEMYy,
KOJINYECTBY OJJHOTO U3
HCXO/IHBIX BEIIECTB HIIH
IIPOYKTOB PEAKIUN)

XUMUYECKUE CBOMCTBA

MHOTOaTOMHBIE CIIUPTEI).
JleticTBue HA OpraHU3M
yenoBeka. [Ipumenenune
TIHLEPHHA 1
STUJICHIIIMKOJIA. DeHoII:
CTPOEHHE MOJICKYJIBI,
(usnueckue U XUMHYECKUE
cBolicTBa. TOKCMYHOCTh
(enomna. [pumenenue
(benona. Anpaernasl u
ketoHbl. Popmanbaerus,
areTaJIb/IeTUA: CTPOCHUE,
(husnueckue U XUMHYECKUE
CBOWCTBA (peaKiuu
OKHUCIICHHS U
BOCCTAHOBJICHHSI,

(Mmaccsl, 00bEMa, KOJTHYeCTBa

YpaBHEHUAMHU (peakuy ¢ aKTUBHBIMU HCXO/IHOTO BEIIECTBA MM
COOTBETCTBYIOLIMX MeTaJulaMHu, NPOJYKTa PEAKLMH 11O
XMMHUYECKHX PeaKIui rajoreHOBOA0OPOIaMH, U3BECTHBIM Macce, 00bEMY,
HCIIOJIb30BaHUEM rOpeHHe), IPUMEHEHHE. KOJIMYECTBY OIHOTO U3
CTPYKTYPHBIX opMyI Bonopoannsle cB3u MEXILy HCXO/IHBIX BELECTB MM
Yrnesogopoasl 10_2 | ChopmupoBaHHOCTH 10_1.3 MOJIEKYJIAMH CITUPTOB. MPOIYKTOB PEAKIHN)
yYMEHUH BBISBIATH JlelicTBre MeTaHONA U
XapaKTepHbIe MPU3HAKU 9TaHONA Ha OPTaHU3M
MOHSTHUM, YCTaHABINBATH UX yesnoBeka. MHOroaToMHble
B3aUMOCBSI3b, UCIIOJIb30BATh CIUPTHI. DTUIEHIIUKONb U
COOTBETCTBYIOIME OHATHS IJIMLIEPHH: CTPOEHHE,
IIPU ONUCAaHUH COCTABa, (usnyeckue U XUMHYECKHE
CTPOCHHUS U MpeBpaIleHuit CBOWCTBa (B3auMO/ieiiCTBIE
OPraHUYECKHX COeTMHEHUH CO HIEJOYHBIMU METANIAMH,
[IpupoaHbIe HCTOUHUKH 10 2.6 |CdopmupoBannocTs ymenuit | 10 3.4 Ka4yeCTBEHHAsl peaKiys Ha

MOJIydeHHE U IPUMEHEHHE. MIpeICTaBUTeNeH 9  |IIpeameT opraHMuYeCcKOH 10_1.1 |ChopmupoBanHocTh ymenuit | 10 3.1
Ankanuensl: OyraaueH-1,3 Pa3IMYHbIX KJIaCCOB XMMHH: €€ BOSHUKHOBEHHE, BIIAJICTh CUCTEMOH 3HAaHHH 00
n MetunOyraauen-1,3: OPraHMYeCKHX BELIeCTB pa3BUTHE U 3HAYCHHE B OCHOBHBIX METO/IaxX
CTpOEHHE, BaKHEHIIHEe (MeTaH, 9TaH, 3THJIEH, MOJTy4E€HHU HOBBIX BEIIECTB HAYYHOTO MO3HAHUS,
XMMHUYECKHE CBOHCTBA TIPONMJICH, alleTHIICH, n Matepuanos. Teopus HCIOB3yEMbIX B XUMHH MTPU
(peaxuusi MOJMMEpPHU3ALINH). Oyraauen-1,3, CTPOCHHSI OPTaHUYECKHUX M3y4YCHUH BEIECTB U
[Nonydenne cHHTETHYECKOTO MerunOyranuen-1,3, coenuHeHnit A.M. XMUMHUYECKHX SBJICHUH
Kay4dyKa W PEe3UHbI OeH3011, METAaHOJI, 3TAHOII, Byrneposa, e€ ocHOBHBIE (HabmroneHME, M3MEPEHHE,
9TUJICHIJIMKOJIb, IIMLIEPHH, MOJIOKEHHUS 9KCIICPHMEHT,
(beHoJ, aneranbaerun, MOJICJIIPOBAHHUE),
MypaBbUHAS U YKCyCHast UCIIOIb30BaTh CUCTEMHbIE
KHUCIIOTBI, TJIIOK034, XMMHUYECKHUE 3HAHUS JUIsl
Kpaxmall, [eJUTI0I03a, MIPUHATHS PELICHUH B
aMHUHOYKCYCHast KOHKPETHBIX JKM3HEHHBIX
kuciora).ChopMupoBaHHOC CHUTYaIUsIX, CBI3aHHBIX C
Th YMEHUSI HILTIOCTPUPOBATH BEILECTBAMHU U HX
TEHETHYECKYIO CBSI3b MEXIY MIPUMEHEHHEM
TUMTUIHBIMA 10 |IIpenensubie onHoaTomuble | 10 3.1 |CdopmupoBanHocTs ymenuit | 10 3.4
HPEICTAaBUTEIIMU CrUpThl. METaHo U ATaHOI: IIPOBOANTH BBIYHMCIICHHS 110
Pa3IMYHbIX KJIaCCOB cTpoeHue, HU3nYecKue U 10 3.5 |XuMHYECKUM ypaBHEHHSIM

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX . BXOJIAIILIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIONB30BAHHEM B JIMUHBIX LIEJIAX 1 HCK! B P! uensix. Hap; BB i i spasercs
HapylleHieM aBTOPCKIX NPaB i BICUET HaCTyILICHIE T i ii ii 5 ¢ 3axoronatemscTaom Poccuiickoit Dexepaitit.
B Cltys1ac caMOCTOATCIBHOrO HCIIOIL30BANI MATCPHAIOB TCCT TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy aKTYabHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OpAHIEHO HCTIONb30BARIEM B JIHHHBIX LIETAX 1 ek B p uemsx. Hap B 1 P
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii ii 5 ¢ saxoronatenscTaom Poccuiickoit Dexepaitit.
B Ctys1ac caMOCTOATCIBHOrO HCIOL30BANIIA MATCPHAIOR TECTa TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy aKTYabHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




Ka4eCTBCHHbIE PEAKIHN),
MOJTy4YEHHE U TPUMEHEHHE.
OHOOCHOBHBIE
npezesbHble KapOOHOBBIC
KUCIIOTBL. MypaBbuHas U
YKCYCHasi KHCIIOTBI:
cTpoeHue, HU3nIecKue U
XMMHYECKHE CBOMCTBA
(cBoiicTBa, o0mIHe IS
KJ1acca KHUCIIOT, PeaKIus
srepuUKaLnH), OTy4YCHHE
U IPUMEHEHHUE.
CreapHHOBAasI U OJICUHOBAs
KUCIIOTBI KaKk
[PEICTABUTEIN BBICIIMX
KapOOHOBBIX KHCIIOT. MbLita
KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, HX
MoIolee JSHCTBHE.
CrosxHbIe 3pUPBI KaK
MIPOM3BO/IHBIE KAPOOHOBBIX
KHCHOT. ['Maponu3 cinokHbIX
a¢upos. Kupsr. 'maponus
)kupoB. [Ipumenenune
xupoB. bruonornueckas
POJIb KHUPOB
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[IpenenbHBIC OHOATOMHBIE
CHHUPTHL. METaHO U 3TaHOM:
cTpoeHue, pusnueckue u
XMMHUYECKHE CBOHCTBA
(peakuy ¢ aKTHBHBIMHU
MeTaslaMu,
raJoreHOBOJIOPOIaMH,
ropeHue), IpUMEHEHHE.
BonopoaHssie cBsizu MEXIY
MOJICKYJIAMHU CITUPTOB.
JleticTBue MeTaHoNIa 1
3TaHOJIa HA OPTaHNU3M
yesoBeka. MHOroaToMHbIe
CHUPTHL. DTUICHIIINKOIb U
[JIULEPUH: CTPOCHHE,
(usnyueckre U XUMHYECKUE
CBOIiCcTBa (B3aMMO/ICHCTBHE
CO ILEJIOYHBIMU METAJJIAMU,
Ka4eCTBCHHAs peaKlus Ha
MHOTOaTOMHBIE CIIUPTEI).
JlelicTBHe Ha OpraHU3M
yesoBeka. [IpiuMenenue
TIHLEPUHA 1
ITUIEHIITUKONI. DeHon:
CTPOEHHE MOJICKYJIBI,
(uznueckue U XUMHYECKUE

10 3.1 -
10 3.5

ChopMHUPOBaHHOCTD
YMEHUIl IPUBOHTD
TPUBHAIIbHBIE HA3BAHUS
OT/CJIbHBIX OPraHUYECKHUX
BELIECTB (3THIICH,
NPOINMJICH, alleTHIICH,
ITUJICHIJIMKOIb, [IMLIEPHH,
tdenomn, popmanbaerun,
alleTaNbAeru]i, MypaBbUHAs

KHCJIOTa, KCYCHAsI KHCIIOTa,

OJICMHOBAs! KUCJIOTA,
CTeapHHOBas KHCIIOTA,
TJII0KO03a, GpyKTO3a,
KpaxMall, [eJUTI0103a,
TJINLMH).
CdopmupoBaHHOCTH
YMEHHIT XapaKTepH30BaTh
COCTaB, CTPOCHHE,
(busnuecKue 1 XMMHYECKUE
CBOICTBa TUIHYHBIX
MIpeICTaBUTeNEeH
Pa3IMYHbIX KJIaCCOB
OpraHMYECKHX BELICCTB
(meraH, 9TaH, STHJICH,
MPOIUJICH, AlleTUIICH,
OyraaueH-1,3,

10 2.1
10 2.2
10 2.3

cBolicTBa. TOKCHYHOCTB
(enodna. [pumenenue
(beHona. Anbaeruasl u
ketoHbl. Popmanbaerus,
aleTaIbACTU]I: CTPOCHHE,
(uznueckre U XUMHYECKUE
cBoifcTBa (peakuuu
OKHCIICHUS 1
BOCCTaHOBJICHHUS,
KaueCTBEHHBIE PEaKLUH),
MOJTy4€HHE U IPUMEHEHHE.
OHOOCHOBHBIE
npeenbHble KapOOHOBBIE
KHCIOTHl. MypaBbuHast U
YKCyCHasi KUCJIOTBI:
cTpoeHue, HU3nYecKue U
XMMHUYECKHE CBOWCTBA
(cBolicTBa, OOIIHE AJIsS
KJ1acca KUCIIOT, PEaKIMs
srepuduKanyn), NoayyeHue
U IPUMEHEHHUE.
CreapuHOBast U OJICUHOBAS
KHCJIOTBI KaK
MPEICTABUTENHN BBICIIMX
KapOOHOBBIX KHCIIOT. MbLita
KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, X
MOIOIIEee JeHCTBHE.
CrnoxxHbIe 3GHUPBI KaK
MIPOM3BO/IHBIE KAPOOHOBBIX
KUCIOT. ['MAPOIH3 CIOXHBIX
a¢upos. Kupsl. ['maponus
)kupoB. [Ipumenenune
xupoB. bruonornueckas
POJIb KUPOB

MeTunoyraaues-1,3,
0EH30J1, METAaHOJI, 3TAHOII,
ITUJICHIJIMKOIb, TIMLIEPHH,
(heHon, aneTanpaeru,
MypaBbHHAs M YKCYCHast
KHCJIOTBI, TJII0KO034,
Kpaxmall, [eJUTI0103a,
aMHUHOYKCYCHast
kuciora).ChopMupoBaHHOC
Th YMEHUSI HILTIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXIY
TUIMYHBIMU
MPEACTABUTEISIMU
Pas3IMYHbBIX KJIaCCOB
OpraHMYECKHX BELICCTB
yYpaBHEHUSIMH
COOTBETCTBYIOLIHMX
XUMHYECKHX PeaKIii
UCIIOJIb30BAHUEM

CTPYKTYpHBIX opMyn

HApYIIEHNEM ABTOPCKHUX PAB H BICUET HACTYIUICHHE T

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1

OPaHUYEHO HCTIONB30BAHHEM B JIHUHBIX LIEIAX H

MOOBIX , BXOJIALLIX B COCTAB JAHHOIO TeKCTa,

HeK)

B P

uesnsix. Hap: BEI

i sBIeTCH

5 ¢ saxoronatenscTaom Poccuiickoit Dexepaitit.

B Ctys1ac caMOCTOATCIBHOrO HCIOL30BANIIA MATCPHAIOR TECTa TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy aKTYabHOCTH TEKCTa.
© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.
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DKcrepUMEeHTalbHbIE
METO/Ibl U3yUEHHs BELIECTB
U UX IPEBPalLEHHI:
03HAaKOMJICHHUE C
o0pa3LaMu NpUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH,
I1aCTMAcC, Kay4yKoB.
Ilomyuenne
CHHTETUYECKOro KaydyKa U
PE3HHBI

10 52

CdopmupoBaHHOCTH
YMEHHUiT IPUBOHTD
TPUBHAIIbHBIC HA3BAHHS
OT/JEBHBIX OPTaHHMICCKUX
BELIECTB (3THIICH,
HPOIIJICH, aLlETUIICH,
STHJICHIJIMKOJb, TIHLEPUH,
(beno, popmanbaerun,
aleTaabAeTH I, MypaBbHHAS
KHCJIOTa, KCYCHAsI KHCIIOTa,
OJICMHOBAs! KUCJIOTA,
CTeapHHOBAs KUCIIOTA,
IIII0K03a, PPyKTO3a,
Kpaxmall, [eJUTI0103a,
TJIALMH).
ChopMHUPOBaHHOCTD
YMEHHH XapaKTepH30BaTh

10 2.1
10 2.2
10 2.3

HApYIIEHHEM ABTOPCKHUX PAB H BICUET HACTYIUICHHE T

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1

OTPaHUYEHO HCTIONB30BAHHEM B JIHUHBIX LIEIAX H

MOOBIX , BXOAIIX B COCTAB JIAHHOIO TEKCTa,

HeK)

B P

uesnsix. Hap: BEI
B

i sBsETCH
¢ 3axoronatemscTaom Poccuiickoit Dexepaitit.

B Cltys1ac caMOCTOATCIBHOrO HCIIOIL30BANI MATCPHAIOB TCCT TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy aKTYabHOCTH TEKCTa.
© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




COCTaB, CTPOCHHE,

(bu3nUecKrue U XUMHIECKHE
CBOWCTBA TUIMYHBIX

IIpeICTaBUTeNEH

pa3IM4HBIX KJIACCOB
OpraHUYECKHUX BEILECTB
(MeTaH, 9TaH, STHIICH,
TIPONMJICH, alleTHIICH,

Oyraauen-1,3,

MerunOyranuen-1,3,
OEeH30J1, METAHOJI, 3TAHOJI,
STHJICHTJIMKOJIb, [JIUIEPHH,
(beHoJ, aneranbaerun,

MypaBbUHas U YKCYCHast
KHCJIOTBI, TJIIOK03a,

KpaxMmall, [eJUI0J103a,

aMHHOYKCYCHas

kuciora).ChopMupoBaHHOC
Th YMEHUsI WIUTIOCTPUPOBATh
TEHETHYECKYIO CBSI3b MEXIY
TUNUYHBIMU

MpEACTABUTEIAMN

PpasIM4HbIX KJIaCCOB

OpPraHu4YeCKUX BCIICCTB

TJIHINH).

COCTaB, CTPOCHHE,

HpCI[CTaBI/ITCHGﬁ
PpasInyYHbIX KJIaCCOB

Oyraguen-1,3,

KHCJIOTBI, TJI0KO034,

aMHHOYKCYCHas

THIINYHBIMHA
MIPpEACTAaBUTCIIIMU
PpasInyYHBbIX KJIaCCOB

ypaBHEHUSIMHU
COOTBETCTBYIOIHX

HCIIOJIb30BAHUCM

Kpaxmal, eJUTI0I03a,

CdopmupoBaHHOCTH
YMEHHH XapaKTepH30BaTh

OpraHMYECKHX BELICCTB
(meraH, 9TaH, STHJICH,
[POIMJIEH, alleTHIICH,

MeTunoyraaues-1,3,
OGEH30J1, METAHOII, TAHOJI,
ITUJICHIJIMKOIb, [IMLIEPHH,
(heHon, aneTanpaeru,
MypaBbHHAs M YKCYCHast

KpaxMmall, [eJUI0J103a,

XUMHUYCCKUX peaKHI/Iﬁ

CTPYKTYPHBIX hopmyi

(busnuecKue 1 XMMHYECKUE
CBOICTBa TUIUYHBIX

kuciora).ChopMupoBaHHOC
Th YMEHUSI HILTIOCTPUPOBATH
TCHETHYECKYIO CBS3b MEKIY

OpPraHU4eCKUX BCIICCTB

YPaBHCHUAMH
COOTBETCTBYIOLIMX

XUMHUYECKUX PEaKIUi

HCIIOJIb30BaHUEM

CTPYKTYPHBIX hopmyI

13 | CtpykTypHble (popMyIIbI 10_1.2 | ChopMupOBaHHOCTH 10_1.3 b
OpraHMYeCKHX BELIECTB. YMEHHH BBIABIIATH
I'omonorus, usomepus. XapaKTepHbIe MPU3HAKU
XuMHUueckas CBs3b B MOHATHH, yCTaHABINBATh UX
OpraHUYECKHX B3aMMOCBSI3b, HCIIOJB30BATh
COCZIMHEHUAX — OJIMHAPHBIC COOTBETCTBYIOIME OHATHS
Y KpaTHbIE CBA3H. IPH ONHCAHHHU COCTABA,

IIpencraBnenue o CTPOEHHS ¥ IPEBpPaILEHHUH
KIaccu(HUKanuu OPraHMYeCKHX COeJHUHEHHI
OpraHMYECKHX BEll]

14 | YrneBonoponsl. 10_2 | ChopmupoBaHHOCTH 10 2.1 b
Kucnoponconepxarmue 10_3 | ymenuii npuBOIUTH 10 2.2
OpraHM4eCKue 10_4 | TpuBHasbHbIE HA3BAHUSA 10 2.3
COEMHEHHUS. 10_5 | oTHe’bHBIX OPraHUYECKUX
A3soTconepxalye BEIIECTB (ITUIICH,

OpraHH4ecKHe MIPOIUIIEH, aLETUIIEH,
COCIUHEHHS. 9TUJICHIJIMKOJb, TIHLEPUH,
BeicokomonekysipHbie tdenomn, popmanbaerun,
COEMHEHUs aleTanbIer i, MypaBbHHas

KHCJIOTa, KCYCHAsI KHCIIOTA,
OJICMHOBAs! KUCJIOTA,
CTeapHHOBask KHCIIOTA,
TJII0K03a, (BpyKTO3a,

15

YrneBonopoasl.
Kucnoponconepxarue
OpraHu4ecKue
COCTUHCHHUSI.
Azotcozeprxanye
OpraHu4ecKue
COCTUHCHHUSI.
BricokomonekymsipHbie
COETUHEHUS

COCTaB, CTPOCHHE,
MIpeICTaBUTeNEeH

PpasIM4HbIX KJIaCCOB

Oyraauen-1,3,

KHCJIOTBI, TJII0KO034,

aMHHOYKCYCHast

0 2 | ChopmupoBaHHOCTH
0 3 | yMeHuit xapakTepu3oBaTh
4

MeTunoyraaues-1,3,
GEH30J1, METAHOII, TAHOJI,
ITUJICHIJIMKOJIb, TIMLIEPHH,
(beHoJ, aneranbaerun,
MypaBbHHAs M YKCYCHast

KpaxMmall, [eJUI0J103a,

0_5 | pusmyeckue u XUMUYECKHE
CBOICTBa TUNHYHBIX

OpraHMYECKHX BEIIECTB
(meraH, 9TaH, STHJICH,
MPOIUJICH, AlleTUIICH,

1022 B
10 2.3

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1
OpAHIEHO HCTIONb30BARIEM B JIHHHBIX LIETAX 1

MOOBIX

, BXOJIAIIX B COCTAB JIAHHOTO TEKCTa,

HeK)

B

P

uensix. Hap;

HApYIIEHNEM ABTOPCKHUX PAB H BICUET HACTYIUICHHE T

B

8) i sBJsETCA
¢ saxoronatenscTaom Poccuiickoit Dexepaitit.

B Ctys1ac caMOCTOATCIBHOrO HCIOL30BANIIA MATCPHAIOR TECTa TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy aKTYabHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX

OTPaHUYEHO HCTIONB30BAHHEM B JIHUHBIX LIEIAX H HCK] B P

, BXOJIAIILIX B COCTAB IGHHOIO TeKCTa,

uensix. Hap;
B

HApYIIEHHEM ABTOPCKHUX PAB H BICUET HACTYIUICHHE T

1 e
¢ saKonoxatebersom Poccriicioli Meepanii.

B Cltys1ac caMOCTOATCIBHOrO HCIIOIL30BANI MATCPHAIOB TCCT TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy aKTYabHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




kuciora).ChopMupoBaHHOC
Th YMEHUSI HILUTIOCTPUPOBATH
TCHETUYECKYIO CBSA3b MEKIY
THITMYHBIMH
MPEACTABUTEISIMU
Pa3IHYHBIX KIACCOB
OpraHMYECKHX BELICCTB
YpaBHEHUSIMH
COOTBETCTBYIOLIUX
XUMHYECKHX PEaKIii
HCIOJIb30BaHHEM

CTPYKTYPHBIX hopmyi

BricokomonexymsipHbie 10 5 | ChopmupoBaHHOCTH 10 3.4 b
COCIMHEHUS YMEHHUi IPOBOAUTH
BBIYUCIICHHS 110
XMUMHYECKHM YPaBHEHHUSAM
(Mmaccel, 00BEMa,
KOJIMYECTBA UCXOIHOTO
BEILIECTBA WM MPOJYKTa
PEaKIMH [0 U3BECTHBIM
Mmacce, 00bEMY, KOJHUYECTBY
OJTHOT'O U3 UCXOIHBIX
BELLECTB WM MPOJYKTOB
peakuunm)

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOJAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIONB30BAHHEM B JIMUHBIX LIEJIAX 1 HCK! B P! uensix. Hap; BB i i sBiseTcs
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i, n 5 ¢ saxoronatenscTaom Poccuiickoit Dexepaitit.
B ciyac caMOCTORTEBHORO HCIO/L30BaMIs MaTepHa0B Tecra TAOY JITTO MIIKO e 1ecET OTBETCTBEHNOCTIN 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




