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B cootBercTBUM C nmpukazoMm MuHHcTepcTBa 00pa3oBaHHMS U HAyKU
Poccuniickonn @enepanun ot 27.01.2017 Ne 69 «O mnpoBeneHMM MOHUTOPHHIA
KayecTBa 00pa3oBaHUs» U pacnopsokeHneM Pocobpranzopa ot 06.12.2016 3 3167-05
«O BHECEHUM U3MEHEHUH B pacnopsbkeHue denepanbHON CIykObl 10 HAA30py B
cthepe obpazoanus u Hayku oT 30.08.2016 Ne 2322-05», Bo uCIOTHEHHE TpPHKa3a
MunuctepcTBa 061ero u npodeccuoHanbHOro oOpazoBanus PoctoBckoil obmactu
«O mposenennn B PocroBckoil obnact Bcepoccuiickux NpoBEpOYHBIX paboOT B
anpene-mae 2017 roma» ot 16.03.2017 Ne 155, 27 anpens 2017 roma mpoBeneHa
Bcepoccuiickas mpoBepouHas paboTa o XuMmuu AJist ooydaroniuxcs 11 knacca.

B 2017 roxgy Bcepoccuiickue mpoBepouHbie paboTel BIIP mo xumum B 11
KJlaccaXx IIKOJI CTpaHbl NPOBOAWINCH MNEPBBIM pa3. s O3HaKOMIIEHHS C
OPUMEPHBIMUA BapuUaHTaMud paboOT Ha OQUUMAIBLHOM cailTe, oOecredYrBaroleM
uHdopmarmonHoe comnpoBoxaeHue BIIP, Obutn pasmerieHbl JeMOHCTPAIMOHHBIC
BAPUAHTBI C OTBETAMU U OMIUCAHUSI.

Paspaborka BIIP mo xumuu st 11 kj1ace oCyIIeCTBIISIIACH C VYETOM CIEIVIOIINX
OOIIMX MOJIOKECHUM:

- BIIP opueHTMpoBaHa Ha IIPOBEPKY YCBOCHMS CHUCTEMBbl 3HAHMM W yMEHHH,
KOTOpasi paccMarpuBaeTCs B KA4eCTBE HMHBAPUAHTHOIO sApa  COJEPKAHUSA
JEUCTBYIOIIMX MPOTpaMM [0 XUMHUM s cpenHerl mkonbel. B ®depepanpHOM
KoMIoHeHTe ['ocynapCTBEHHOrO cTaHJapTa CpeaHero oOIiiero oOpa3oBaHUs 3Ta
cucTeMa 3HaHWI ¥ YMEHHI Mpe/IcTaBlieHa B BUIe TPEOOBAaHUHN K YPOBHIO MOJATOTOBKH
BBITTYCKHUKOB 10 XUMUH (0a30BBIi YPOBEHbD);



- IIPOBCpPKa C(l)OpMHpOBaHHOCTI/I YCBOCHHUA OCHOBHBIX 3J3JICMCHTOB COICpPIKaHUA
Kypca XHMHH OCYIICCTBILICTCA Ha [JABYX YPOBHAX CJIIOXKHOCTH! 0a30BOM H
ITOBBIILICHHOM,

- yueOHbIN MaTtepual, npoBepsembiid 3aganusamu BIIP, otOupaetcs ¢ yuerom ero
OOIEKyIbTYpHON  3HAYMMOCTH  JIg  0oO0meoOpa3oBaTeIbHONM  MOATOTOBKHU
BBIITYCKHUKOB CPEIHEH IIKOJIBI.

Ha3nayeHnue BcepoccUiicKOi MPOBEPOYHOM PadoOTHhI

Bcepoccuiickas mpoepounast padota (BIIP) mpegnasHadeHa st “TOroBon
OIICHKU YpOBHs 00111€00pa30BaTeIbHON MOJTOTOBKH BBITYCKHUKOB CPETHEN IIKOJIBI,
M3YYaBIINX XUMHUIO Ha 0230BOM YPOBHE.

JokymeHTBI, onpeaeasiromme coaep:xanue BITP

CopepxaHue  BCEPOCCHIICKOM  MPOBEPOYHOM  pabOThl MO  XUMHH
ompenenseTcss Ha ocHoBe (DemepadbHOTO  KOMIIOHEHTa  TOCYAapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAAPTA CPeaHEro (MOJHOTO) 00Iero oopa3oBaHus MO XUMUH,
0a30BbIll ypoBeHb (mpukaz MunoOpaszoBanusi Poccun ot 05.03.2004 Ne 1089 «O06
yrBepkaeHnn  DemepanibHOr0O  KOMIOHEHTa  TOCYJApCTBEHHBIX  CTAaHJIApTOB
HayaJbHOrO OOIIEro, OCHOBHOIO OOIIETO M cpenHero (MOJHOTO) OOIIero
00pazoBaHUs)

CTpyKTypa U coaepkaHue BCEPOCCUMCKON MPOBEPOYHOM PadOThI

Kaxnpiii BapuanT BIIP cogepxut 15 3amanuil pa3nmyHbIX TUIIOB U YPOBHEN
CJIOKHOCTH.

B BapuanTax npeacTaBieHbl 3aJaHUs pa3iIndHoro gpopmarta. laHasie
3aJlaHusl UMEIOT pa3nuyus 1o TpedyeMoil popme 3anucu oTBeTa. Tak, Hanpumep,
OTBETOM MOTYT OBITh: MOCIEA0BATEIILHOCTD IU(DP, CAMBOJIOB; CIIOBA; (DOPMYJIBI
BEILIECTB; YPABHEHHUSI PEAKLIAMN.

B pabote coaepxutcs 4 3aaHus MOBBIIIEHHOTO YPOBHS CIIOAKHOCTH (MX
nopsiAKoBbie HOMepa: 9, 10, 13, 14). Otu 3aganus 0osee CI0XKHbIe, TaK KaK UX
BBIIIOJIHEHHE MTPEANOIAraeT KOMIUIEKCHOE TPUMEHEHUE CIENAYIOINX YMEHHMIA:

— cocmaeiamy ypaBHEHUS PEaKuil, MOATBEPKAAIOIINX CBOMCTBA BEUIECTB U/ WU

B3aMMOCBS3b PA3JIMYHBIX KJIACCOB BEILIECTB, U 3JIEKTPOHHBIN OallaHC OKUCIUTEIBHO-

BOCCTAHOBUTEIBHON PEAKIINH;

— 00bsCcHAMb 00YCIOBIEHHOCTh CBOMCTB M CITOCOOOB MOJIYyYEHHS BEIIECTB X

COCTaBOM M CTPOCHUEM;

— MOOenuposams XUMUYECKUN IKCIIEPUMEHT HA OCHOBAHHUH €T0 OMKUCAHUS.
BxuroueHHble B pabOTy 3aJjaHUs YCIIOBHO MOTYT OBITh paclpeziesieHbl 0 YeThIpeM

colepkarenbHbIM Onokam: «Teopermyeckue OCHOBBI XuMHK», «Heopranuueckas



XUMUA, «OpFaHI/I‘ICCKaH XUMUI», ((MCTOI[BI ITIO3HaHUA B XUMHUH.
9KCHCpI/IM€HTaHBHBI€ OCHOBBI XMMHUH. XHUMHUS U )KU3HBY.

Pacnpeoenenue 3a0anuii no 0CHOBHBIM COO0EPHCAMENbHBIM DJI0KAM Kypca

xumuu
ConepxaTe/bHble 0JI0KH Kypca XAMHHA KoanuecTBo 3agaHuii

Teopernueckne OCHOBBI XHMHH 5
Heoprarnueckas XuMus 4
Opranudeckas XUMHA 4
MeTtoasl O3HAHHA B XHMHH. 2
DKcIlepUMeHTATbHEIE OCHOBBI  XHMHH.
XHMHA H KH2HBb

HUTOI'O 15

Hapsiny ¢ ycBOeHHEM 3JIEMEHTOB COJICp)KaHUsS 3aJaHus, BKJIIOUYCHHbBIC B
MPOBEPOUHYIO padOTy, TMPOBEPSIOT OBJIAJCHUE YYAIIUMHUCA OMNPEACIICHHBIMU
YMEHUSIMU U CIOcO0aMM JIEWCTBUM, KOTOPBIE OTBEYAIOT TPEOOBAHMSIM K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Pacnpeodenenue 3a0anuit no 6udam ymeHuii u cnocooam oeiicmeuil

OcHOBHBIE YMEHHS B CIOCOOBI TefCTBHI KoanuecTBo 3aganmii

Suams/nonumams: 3
BaKHeHIIIHe XHMHUYeCKHe IIOHSATHS, OCHOBHEIE
3aKOHEI H TeOPHH XHMHH,

BaJKHeHIIHe BelllecTBa H MaTepHAaTIE]

Yuems: 2
Hazvieamsn H3YUeHHEIEe BeIllecTBa 110

TPHBHAIIEHOH HIIH MeKIYHAPOJHOH

HOMEHKJIaType

onpedenamuv/Kiaccuguyupoeams: BaTeHTHOCTH, 3

CTelleHb OKHCIEeHHS XHMHUECKHX 3IIEMEHTOB,
3apsa/ibl HOHOB, BHJ XHMHUECKHX CBs3edl B
COeIHHEHHAX H THII KPHCTAUTHYECKOH PEeINETKH;
XapaKTep Cpeabl BOOHBIX PACTBOPOB BEMIECTB;
OKHCITHTETH H BOCCTAaHOBHTEIIE;
MPHHAIIEKHOCTE  BeleCTB K  Pa3THYHBIM
KI1accaM HeOpPraHHUYeCKHX H  OpPraHHYecKHX
COeTHHEHHIT; TOMOJIOTH H H30MEpBI;
XHMHUECKHe peaKIlHH B HeOpraHH4ecKoil u
OpraHH4ecKoii XHMHH (II0 BceM H3BECTHEIM
K1acCHGHKAITHOHHEIM IPH3HAKAM)




Xapaxkmeptlizoeamo:. 5-, p- H d-37eMeHTH IO HX 1
IMOTOXKEHHED B HEPHO,I[HHECKOFI CHCTEME

JI. 1. MeHeneena; obmue XHMHUECKHe

CBOIICTBA OCHOBHBHIX KJIACCOB HeEOPraHHYeCKHX

COeIHHEeHHII, CBOMCTBA OTOeIBHEIX

nmpeficTaBUTelledH STHX KIacCcOB, CTPOeHHe H

XHMHYEeCKHe CBOHCTBA H3yUeHHBIX

OpraHHYecKHX cOoeJHHeHHH

00BACHAMS. 3aBHCHMOCTE CBOHCTB XHMHUYECKHX 3

3JIEMEHTOB H HX COeOHHEHHH OT IIOJIO0XKEHHA
3JIeMeHTa B Ileprogngeckoi CHCTEME
J.H. Menpneneepa; IIpHPOAY XHMHYECKOH CBA3H
(HOHHOIH, KOBAJICHTHOII, MeTaLTHIECKOIH,
BOJIOPOIHOH); 3aBHCHMOCTE CBOIHCTB
HEOPraHHYECKHX H OpPraHHYeCKHX BeINecTB OT
HX COCTaBa H CTPOEHHA, CYIIHOCTH H3YYeHHEIX
BHJIOB XHMHUECKHX PeaKIHil (3JeKTPOIHTHIECKOIT
THCCOITHAIINH, HOHHOTO 00OMeHa, OKHCIHTEeIBHO-
BOCCTAHOBHTETHHEIX);

COCTABIIATH YPaBHEHHS H3YUYEHHEIX BHJIOB
XHMHYECKHX peaKIHi

NIAHUPOBAN/NPOGOOUIND.  HKCIIEPHMEHT  I10 3
MOTYYeHHI0O H PAaclOo3HaBaHHIO BayKHEHITHX
HEOPraHHYeCKHX H OPraHHYecKHX coeIHHEeHHI,
C yueToM NpHOOpPeTEeHHEIX 3HAHWI O MpaBHIAX
Oe3zomacHoit  paboOTEHI ¢  BemecTBAMH B
nabopatopui W B ORITY; BHIYHCIEHHA IO
XHMHYIECKHM (opMy1aM H YpaBHEHHIM

HTOI'O 1

N

B pabore coxepxkarcsa 3amaHusg 0a30BOTO M MOBBIIMIEHHOTO YpPOBHEH
CJIO’KHOCTH.

Pacnpeodenenue 3adanuii no yposHio cioxicHocmu

IIpomeHT MAKCHMAJIBLHOTO (a1
Ypogenn Koum- Makcn- 32 3a/IaHAA JAHHOTO YPOBHSA
CJIOZKHOCTH 9eCTBO | MAJBHBII C/IOJKHOCTH OT MAKCHMAJILHOI'0
3aIaHAH 3adAHAH oamLI NePBHYHOIO 61714 32 BCIO padoTy,
paBHoro 33
bazoBEII 11 | 64
IToBenmeHHEIH 4 12 36
HTOI'O 15 33 100




Cucrema OIlEHUBAHUS OTAEJIbHBIX 3aJJaHUH U paﬁoTbI B I1E€JIOM

BepHoe BBINIONIHEHME 3ajaHUs C MOPSAIKOBBIM HOMEpPOM 3 OLeHUBaercs B 1
Oa.

BepHoe BBINONHEHHE KaXJOTO M3 OCTANbHBIX 3aJaHUNl 06a3068020 yYpoeHs
CIOMCHOCMU OLIEHUWBAETCs MakCUMalbHO 2 Oamiamu. B ciayuyae Hanuuus ogHOU
OLIMOKM WM HENOJHOro oTBeTa BbIcTaBisieTcss | Oamn. OcTajabHble BapUaHThI
OTBETOB CUUTAIOTCSl HEBEPHBIMH U OLIeHUBarOTCs B () Oasuios.

OneHuBaHUe 3a0aHUN HOBLIUEHHO20 YPOBHA CIOICHOCIU OCYLIECTBIIAETCS
Ha OCHOBE IIO3JIEMEHTHOTO aHAJIW3a OTBETOB ydaluxcs. MakcumanbHas OLICHKA 3a
BEPHO BBIIIOJHEHHOE 3a/laHuE COCTaBIsAeT 3 Oauia. 3aJaHusl ¢ Pa3BEPHYThIM OTBETOM
MOTYT OBITh BBIMOJIHEHBI YUalllUMUCS pa3HbIMU criocoOamu. [losToMy npuBeneHHbIE
B KPUTEpUSAX OLECHUBAHUSA O0O0pa3lbl pEUICHUI CcleayeT paccMaTpuBaTh JIMIIb Kak
OJIVH U3 BO3MOXHBIX BAPUAHTOB OTBETA.

BpeMms BoinosiHeHUs1 padoThI

Ha Brimonnenue Bceit pabotsl orBoautea 1,5 yaca (90 MuHyT).

YcaoBus BbINOJHEHUS PA0OTHI

OTBeThI Ha 3a/JaHUsI BCEPOCCUMCKOM MPOBEPOYHOM PabOTHI 3aMMCHIBAIOTCS B
TEKCTe paboThl B OTBEJAEHHBIX JUIsI 3TOTO0 MeCTaxX. B HMHCTpyKIIMM K BapuaHTy
OTMCBIBAIOTCS MTPaBUJIa 3aITMCU OTBETOB K 3a/IaHUSIM.

JlonoiHUTE IbHBbIE MATEPHAJIBI U 000PY/I0BaHUE

B nporiecce BeIMOJHEHUST paOOTHI yUaIIUICS UCTIOIB3YET CIASAYIOLINE
JIOTIOJTHUTEJIbHBIC MaTEPUAIBI:
— TIepUOJIMYECKAs cCUCcTeMa XuMudeckux anemMenToB .M. Menpaeneena;

— Tabnuia paCTBOPUMOCTH COJICH, KUCIOT U OCHOBAHHM B BOJIE;
—  DJIEKTPOXUMUYECKUU Pl HAPSKEHUN METAJIOB;

— HENpOorpaMMHPYEMBIN KaJIbKYJISATOP.



B 2017 romy BO Bcepoccuiickoii mpoBepodHON paboTe N0 MaTeMaTHKE
npuHsIu yyactue 68 oOydaromuxcs 11- kimaccoB ropoaa Hosomaxtuncka (MBOY
COILI NeNe 4, 7, 40).

ChnpaBwiuch ¢ MPEIIOKEHHONM paboTol 1o NATHOATIIBHOM CHCTEMe
olieHuBaHus Ha «5» - 16 oOywaromuxcs (23,5 %), Ha «4» - 27 oOy4aromuxcs (39,7
%), Ha «3» - 23 obyuaromuxcs (33,86 %). He cipaBuiuck ¢ paboTol, MOTy4IHB «2) -
2 oOyuyaromuxcs (2,94 %).

Takum o0Opa3zoMm, ypoBeHb 00ydeHHOCTH Mo xumuu B 2017 roga coctaBui
97,06 %, kauectBO 00y4eHUsT —63,2 %.

CraTucTHKA 10 0TMETKAM
(Bcepoccuiickas mpoBepo4yHas padora mo xumum — 11 kiace)

39,70%

33,86%

23,50%

2.94%

ropog HosowaxmuHek(88yy. ) Pocobpragsop

Bcepocouiickme NpoeepoyHble padoTel (11 knacc)
Oara: 27.04.2017

MpegmeT: Xumua
PacnpegeneHune neped4YHbIX Dannos

MakcHMansHeIA NeperdHLIA Gann: 33
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AHaJau3 BpInoJHeHud 3aganuii BIIP mo xumun

Oﬁy‘lalOllllflMI/ICﬂ 11-x k1accoB ropoaa HoBomaxTuHcka

IIpoBepsieMblii 3JIEMEHT COJIePKAHNS/ TPeOOBAHUS
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1 YMETh BBIOIHITH XUMUYECKUH SKCIIEPUMEHT 10 2 |88% | 83% | 88%
paclo3HaBAHUIO BAXKHEHIIIUX HEOPTaHUUECKUX U
OpraHUYECKUX BEIIECTB
88 % oOyuwaromuxcs 11-x kmaccoB ropoja HoBomaxTuHCka yMmeroT
BBIMIOJHATh ~ XUMUYECKUH  SKCIEPUMEHT [0  PACHO3HABAHUIO  Ba)KHEHIIUX
HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB, YTO COOTBETCTBYET IMOKA3aTENI0 IO
PoctoBckoit obnactu v Ha 5 % BBIIIIE, UeM OOIIEPOCCUICKUIN TTOKA3aTEb.
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2 YMeTh XapakTepu30BaTh AJIEMEHTHI IO X 2 |97% | 94% | 94 %

nojoxxenuto B [lepuognueckont cucreme JI.1.
MenpgeneeBa; o0IIMe XUMHYSCKHIE CBOMCTBA
METaJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYE€CKUX COCTMHEHUI;
CTPOEHUE U XMMUYECKHUE CBOMCTBA U3YYEHHBIX
OPraHUYECKUX COCITUHECHUN.

COOTBETCTBYET OOIIEPOCCUUCKOMY TMOKa3aTenro U Ha 3 % HWXKe MoKaszaTels IO

94 % oOyuaroruxcst 11-X KIIacCoB CHPaBWIMCH C ITHUM 3aJaHUEM, UYTO

PocToBcKkoii 00J1aCTH.




n/n

IIpoBepsieMblii 3JIeMEHT cOJlepKaHUsA/TPeOOBaHUSA
K YPOBHIO IIOATOTOBKH BBIIYCKHMKOB

MakcuMaJIbHbBIN
0aJ1J1 32 BBINMOJIHEHHE

Cpennnii %
10 PEruoHYy

Cpennnii %
no Poccun

Cpennnii % mo
ropoay
HoBomaxruHceKy

3HaTh/TIOHUMATh BaKHEHIIINE XUMUUECKUE TOHSTHS:
BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHasi Macchl,
VIOH, aJUIOTPOIIHSI, U30TOIbI, XUMUYECKAS CBSI3b,
ANEKTPOOTPHULIATEIBHOCTD, BAJIEHTHOCTb, CTENIEHb
OKHUCJIEHHSI, MOJIb MOJIIpHAs: Macca, MOJISIPHBIN
00beM, BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPHI, JEKTPOJIUT
Y HEAJIEKTPOJIUT, SJEKTPOJIUTUYECKAS TUCCOLUALINSA,
OKHUCJIMTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIIOBOM 3(h(PeKT peakuuu,
CKOPOCTbh XUMUYECKOHN PEAKLMH, KaTaau3,
XUMHUYECKOE PABHOBECHE, YTIIEPOIHBII CKENET,
(yHKIIMOHAaIbHAS TPyIIa, U30MEPUsi, TOMOJIOTHSI.
YMeTh XapakTepu30BaTh NIEMEHTBI MAJIbIX IEPUOJ0B
1o ux nonoxenuro B [lepuognueckon cucreme /. 1.
MenzeneeBa; oOue XUMHUYECKHE CBOMCTBA
METaJIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTraHUYECKUX COCANHEHUI;
CTPOEHHUE U XUMHUUYECKUE CBOMCTBA N3YUEHHBIX
OPraHUYECKUX COECTMHEHUN.

e

65 %

69 %

51 %

3amanueM, u4to Ha 14 % Hmke nokasareis mo PoctoBckoi oOnactu u Ha 18 % Huke

51 % oamHHAIIATUKIACCHUKOB Topoja HoBomaxTHHCKa CIIPaBUIIMCh C ATUM

IMOKa3aTcCJId I10 CTpaHC.

n/n

IIpoBepsieMblii 3JIEMEHT COJIePKaAHNS/ TPeOOBAHUS
K YPOBHIO NIOITOTOBKHU BBINTYCKHUKOB

MakcuMaJIbHBIN
02aJ1J1 32 BBIIOJIHCHHE

Cpennuii %
10 PeruoHy

Cpennuii %
no Poccun

Cpennuii % no
ropoay
HoBomaxTuHceky

VYMeTb 00BACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
HX COCTaBa U CTPOCHUS; MPUPOTY XUMUUYECKOU CBSI3U
(MOHHOM, KOBAJICHTHOM, METAJNTMYECKOM ),
3aBHCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUHA U

N

96 %

92 %

91 %




MOJIOKEHHS] XUMHYECKOTO PABHOBECHS OT PA3JIMYHbBIX
(haKkTOpOB; CYITHOCTh H3yUYECHHBIX BHI0B XUMUYECKHUX
PEAKLHM: 3IEKTPOJIUTHYECKON JUCCOLNALNH,
MOHHOr0 OOMEHa.

91 % oOyuaronuxcs 11-x Ki1accoB yMeOT OOBIACHSTh 3aBUCUMOCTh CBOMCTB
BEIIECTB OT HMX COCTaBa M CTPOCHHUS; HPUPOAY XHUMHUYECKOH CBSI3U (MOHHOM,
KOBQJIGHTHOM, METaJUIMYECKON), 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakuuud U
MOJIOKEHUS XUMHUYECKOTO PpABHOBECHUS OT pa3IM4YHBIX (PaKTOPOB; CYIIHOCTH
U3YyYEHHBIX BHUJOB XHMMHUYECKHX PpEaKIUil: 3JIEKTPOIUTHUYECKONW AUCCOLHUAINH,
noHHoro ooMena. [lokazarens Hike o0igacTHOro Ha 1 % M HIKE PETHOHAIBLHOTO HA
5 %.

IIpoBepsieMblii 3JIeMEHT cOJepKaHUusA/TPeOoOBaHUA
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5 YMeTh onpeiesiaTh BaJIEHTHOCTh U CTETIEHb 2 |95% | 93% | 93 %
OKHUCJICHUS] XUMHUYECKUX 3JIEMEHTOB, THII
XUMHUYECKOM CBS3HM B COCTUHEHUSAX, 3apsij] HOHA,
XapaKTep Cpeabl B BOJHBIX PACTBOPAX
HEOPTaHWYECKUX COCTMHCHHMA, OKUCITUTEh U
BOCCTaHOBUTEb, PUHAIICKHOCTD BEIIECTB K
pPa3TMYHBIM KJIACCaM OPTaHUYECKUX COCTMHCHHM.
93 % obyuaromuxcs 11 knacca ropoga HoBomaxTuHcka yMEIOT ONPEAEIsITh
BaJICHTHOCTh U CTEIEHb OKHCIICHUS] XUMHUYECKUX 3JIEMEHTOB, TUIT XUMUYECKON CBSI3U
B COCJIMHEHUSAX, 3apsJl MOHA, XapaKTep CPeabl B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX
COCIMHEHHUM, OKHCIUTEIh U BOCCTAHOBUTENh, NPHUHAMJEKHOCTh BEHIECTB K
pasIMYHBIM ~ KJaccaM OpTraHWYeCKuX coeauHeHuid. [lokazarenp  IMOTHOCTHIO
COOTBETCTBYET IOKa3aTeIl0 MO CTpaHe W Ha 2 % HWXKE, YeM IoKa3aTellb II0
PocToBckoit o0nacTu.
IIpoBepsieMblii 3JIEMEHT COJIePKAHNUS/TPeOOBAHUS o
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6 | YMeTb 00BSICHATH 3aBUCUMOCTH CBOMCTB BEII[ECTB OT 2 79% | 76 % | 78 %
MX COCTaBa U CTPOEHUS; MPUPOAY XUMHUUECKOMN CBSI3U
(MOHHOM, KOBAaJIEHTHOM, METAJIIMYECKOM),
3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEaKIUU U
MOJIOKEHUSI XUMUYECKOTO PABHOBECHSI OT PA3JIMUHBIX
(haKTOpOB; CYITHOCTh N3YYCHHBIX BUIOB XUMUUYECKHIX
peaKIuii: JIEKTPOTUTHISCKON TUCCOLNAIIIH,
MOHHOTO 00OMEHA, OKHCIUTEIIHHO-
BOCCTAHOBHUTEJIBHBIX (U COCTABJISITH UX YPABHEHUSA).
78 % oOyuaromuxcs 11-X KIaccoB CHPaBUINCH C JIAaHHBIM 3aJIaHHEM, YTO
HIDKe 00J1acTHOrO mokasatens Ha 1 % u Bblllle 00IIEepOCCUMCKOTO MOKa3aTess Ha 2
0.
IIpoBepsieMblii 3JIEMEHT COJIePKAHNS/ TPeOOBAHUS o
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7 | YMeTb 00BSICHATH 3aBUCHUMOCTH CBOMCTB BEII[ECTB OT 2 88% | 82% | 88 %

MX COCTaBa Y CTPOCHUS; PUPOAY XUMUYECKON CBA3U
(MOHHOM, KOBaJICHTHOM, METAJITMICCKOM ),
3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUNA U
MOJIOKEHHS] XUMHYECKOTO PABHOBECHS OT PA3JIMYHbBIX
(aKTOpOB; CYIIHOCTh U3YUYCHHBIX BUIOB XUMUYECKUX
PEAKLMIL: AJEKTPOJUTUYECKON JUCCOLNAINH,
MOHHOTO0 0OMEHA, OKMCIUTEILHO-
BOCCTAHOBUTEJIBHBIX (U COCTABJISITH UX YPABHEHUS).

88 % obyuaromnuxcs 11-x KJI1acCOB YMEIOT OOBSICHATH 3aBUCUMOCTh CBOMCTB
BEIIECTB OT HUX COCTaBa M CTPOCHUS; TMPUPOAY XHUMHYECKOW CBSI3M (MOHHOIA,
KOBAJICHTHOM, METaJUIMYECKOM), 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKON pEaKIuu U

MOJIOKEHUSI XMMHUYECKOTO PABHOBECHUS OT Pa3IUYHBIX (HAaKTOPOB;

M3YUYECHHBIX BHUJOB XHMHUYECKHUX PEAKIMN: DIIEKTPOJIUTUYECKONW JAUCCOLUAIINU,
HOHHOTO 0OMEHA, OKUCIIUTEIHbHO-BOCCTAHOBUTEIIBHBIX (M COCTABIISATh UX YPABHEHUS).
DTOT mokazaTteiab Ha 6 % BbIlIe, YeM OOLIEPOCCUUCKUN U TTOJTHOCTBIO COBIAJIACT C

moKasarejem o PocToBCKOM 00J1acTH.

CYILHOCTh




IIpoBepsieMblii 3JIeMEHT cOJlepKaHUsA/TPeOOBaHUSA
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8 YMeTh onpeiesisiTh BAICHTHOCTh U CTETIEHD 2 712% | 63% | 76 %
OKHUCJICHUSI XUMUYECKUX 2JIEMEHTOB, THI
XUMUYECKOU CBSI3U B COCIMHEHUSAX, 3apsij] HOHA,
XapakTep cpebl B BOAHBIX PACTBOPax
HEOPraHUYECKUX COCTUHEHUM, OKUCITUTEND U
BOCCTAHOBUTENb, MPUHAJICKHOCTh BEIIECTB K
pPa3JIMYHBIM KJIacCaM OPTraHUYeCKUX COCTMHEHUH.
76 % oOydJarommxcs CIpaBUINCH C 3aIaHUEM Ha OTPECIICHHE BaJICHTHOCTH
U CTENEHU OKHUCJIEHUS XHUMHYECKUX DOJEMEHTOB, THUIIA XUMHUYECKOW CBS3U B
COEAMHEHUSIX, 3apsaJa NOHA, XapaKTepa CPebl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCAUHEHUW, OKHUCIUTEIS W BOCCTAHOBUTENSA, MPUHAMICKHOCTA BEHIECTB K
pa3IMYHBIM KJlacCaM OpPraHUYeCKHX coeAuHeHud. OTo Ha 4 % BbIIE, YeM
nokasarenb 1o PoctoBckoit obnactu u Ha 13 % Bblllie, 4eM MOKa3aTesb M0 CTPaHe.
IIpoBepsieMblii 3JIEMEHT COJEePKAHUSA/TPeOOBAHUSA o
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9 YMeTh onpeienaTh BaIEHTHOCTh U CTETIEHb 3 | 713% | 67% | 69 %

OKHCJICHHUS] XMMUYECKHUX DJIEMEHTOB, THII
XUMHYECKOU CBS3U B COSIUHEHHUSIX, 3apsi/ MOHA,
XapakTep cpeapl B BOAHBIX PACTBOPAx
HEOPTraHUYECKNUX COEAUHEHNN, OKUCIIUTENb U
BOCCTAHOBUTEINb, IPUHAJIEKHOCTh BEIECTB K
Pa3JIMYHBIM KJIACCaM OPraHUYECKUX COCTMHEHUN.

pPErMOHAIBFHOTO TIOKa3aTens U Ha 2 % BbIIe 00MIEPOCCUUCKOTO MOKa3aTesl.

YceneuHo cnpaBWINACH € 3aianueM 9 - 69 % BBINYCKHUKOB, YTO Ha 4 % HIXeE




IIpoBepsieMblii 3JIeMEHT cOJlepKaHUsA/TPeOOBaHUSA
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10 | YMeTh OOBSICHATH 3aBUCUMOCTE CBOMCTB BEIIIECTB OT 3 74% | 70% | 68 %
UX COCTaBa U CTPOCHUS; MPUPOAY XUMHUUECKOMN CBSI3U
(MOHHOM, KOBaJICHTHOM, METAJITMYECKOM ),
3aBUCHUMOCTh CKOPOCTH XMMUYECKOU PEaKIuu U
MOJIOKEHUS] XUMUYECKOTO PABHOBECHSI OT PA3JIMUHBIX
(aKTOpOB; CYIIHOCTh U3YUYEHHBIX BUIOB XUMHUYECKUX
peaKIuii: IEKTPOIUTUYECKON TUCCOLUAIINH,
MOHHOTO 00OMEHA, OKHCIIUTEIIHLHO-
BOCCTAHOBUTEJBHBIX (U COCTABJISITh UX YPABHEHUSA).

VYcnemHo BBIMOJHUINA JaHHBIM TUN 3amaHus 68 % oOywarommxcs 11-x
KJlacca, 4yTo HIKEe OOJACTHOTO W 00IIepoccHiickoro mokaszareneit Ha 6 % u 2 %
COOTBETCTBEHHO.

IIpoBepsieMblii 3JIEMEHT COJIePKAHNS/ TPeOOBAHUS o
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11 YMeTh onpeienaTh BaIEHTHOCTh U CTETIEHb 2 |87% | 84% | 76 %

OKHCJICHHS] XUMUYECKHUX JIEMEHTOB, THII
XUMUYECKOU CBS3U B COSAUHEHUSIX, 3apsi/i HOHA,
XapakTep cpeAbl B BOAHBIX PACTBOPax
HEOPraHMYECKUX COCTUHEHHM, OKUCIUTEND U
BOCCTAaHOBUTENb, TPUHAJIEKHOCTh BEILIECTB K
pPa3JIMYHBIM KJIacCaM OPTraHUYECKUX COCTMHEHUMN.

76 % OAWHHAAIATUKIACCHUKOB CIPABWIMCh C 3aJaHHMEM Ha YMEHHUE
OTIPEICIATh BaJCHTHOCTh M CTCIICHb OKHCIICHUS XUMHWYECKHX OJJIEMCHTOB, THII
XUMUYCECKON CBS3M B COCIWHCHUSX, 3aps] HOHA, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHWYCCKMX COCAWMHCHUM, OKHCIUTEIb M  BOCCTAaHOBHUTEID,
MPUHAJJICKHOCTD BEIISCTB K Pa3IMUYHBIM KJIaccaM OPTaHUYCCKHX COCAMHEHUH. DTOT
moKa3arelib Hike oomacTHoro Ha 11 % u Hmke obmepoccuiickoro Ha 8 %.




IIpoBepsieMblii 3JIeMEHT cOJlepKaHUsA/TPeOOBaHUSA
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12 | YMeTh 00BSACHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT 2 79% | 715% | 76 %

UX COCTaBa U CTPOCHUS; PUPOTY XUMHUCCKOU CBSI3U
(MOHHOM, KOBaJICHTHOM, METAJITMYECKOM ),
3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIINH
MTOJIOKEHUST XUMUIECKOTO PABHOBECHS OT PA3IMIHBIX
(aKTOpOB; CYIITHOCTh H3YYCHHBIX BUIOB XUMHUUYECKHUX
PEeaKIHA: SJEKTPOJUTHISCKON TUCCOIHAIIHH,
MOHHOTO 00OMEHA, OKHCIIUTEIIHHO-
BOCCTAHOBUTEHHBIX (M COCTABIISATh X YPAaBHCHUS).

76 % oOydaronmuxcs 11-X KiaccoB YCHENTHO BBITTOMHUIN JAHHBIA THIT

3a7aHusA, 4To Ha 3 % HIKE peruoHanbHOTO M Ha 1 % BBIIIE OOMIEPOCCHUICKOTO

MOKa3aTeJsl.
IIpoBepsieMblii 3JIEMEHT COJIePKAHNS/ TPeOOBAHUS o
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a2 =
= E| X g |X= |2 2
é =] = ple~! E = ;} E
No < E = = = 9 e M
S 2| 23| EL | EAas
n/n =S8 o I~ = S I
Sg|l &c| &S |8 "2
=) O E Q0 2 A
—= -~
]
[(=]
13 | VYMeTh BBIUUCIATH: MACCOBYIO JIOJIF0 XUMUYECKOTO 3 |52% | 48% | 54 %
aeMeHTa o (Gopmysie COeTMHEHUSI; MAaCCOBYIO JIOJIO
PacTBOPEHHOTO BEUIECTBA B PACTBOPE; KOJIUYECTBO
BEIIECTBA, MACCHI WJIM 00bEeMa M0 KOJIMYECTBY
BEII[ECTBA, MACCE WM 00BEMY OJHOTO M3 PEareéHTOB
WJIM TIPOYKTOB PEAKIIHH.

C 3aJaHMEM Ha BBIYMCICHHE MACCOBOM JOJM XHMMYECKOTO DJICMEHTA IO

dopMysie COCIMHEHUsS; MAacCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

KOJIM4YCCTBA BEIICCTBA, MAaCChl HJIH o0beMa 1o KOJIMYCCTBY BCUICCTBA, MACCC HJIHU

00BEMy OJHOTO M3 pEareHTOB WWIM NPOAYKTOB pEaKIUH crpaBwiuch 54 %

oOydJaronmxcsi, 4To HUXKE Mmokazarens mo PocToBckoil obmactu Ha 2 % W BbIIe

MoKa3aTess 1o cTpaHe Ha 6 %.




n/n

IIpoBepsieMblii 3JIeMEHT cOJlepKaHUsA/TPeOOBaHUSA
K YPOBHIO IIOATOTOBKH BBIITYyCKHHUKOB

MakcuMaJIbHbBIN
0aJ1J1 32 BBINMOJIHEHHE

Cpennnii %
10 PEruoHYy

Cpennnii %
no Poccun

Cpennnii % mo
ropoay
HoBomaxruHceKy

14

VYMeTh 00BACHATL 3aBUCHMOCTH CBOMCTB BEIISCTB OT
UX COCTaBa U CTPOCHHUS; IPUPOY XMMUUECKOU CBA3U
(MOHHOM, KOBAJIECHTHOM, METAJITMYECKOM ),
3aBHCUMOCTbh CKOPOCTH XUMUYECKON PEAKIIUHA U
MOJIOKEHHS] XUMHYECKOTO PABHOBECHS OT PA3JIMYHbBIX
(aKTOpOB; CYIIHOCTh U3YUYEHHBIX BUIOB XUMHUYECKUX
PEAKLHIL: 3IEKTPOJIUTHYECKON JUCCOLNAINH,
MOHHOTO 0OMEHA, OKMCIUTEILHO-
BOCCTAHOBUTEJIBHBIX (U COCTABJISITH UX YPABHEHUS).

w

39 %

37 %

51 %

51 % oOyuarommxcsi BBIIOJHIIIN JJAHHOE 3aJaHre, YTO BBIIIE PETHOHAIBLHOIO
u obracTHOro mokasarenei Ha 12 % u 14 % cOOTBETCTBEHHO.

n/n

IIpoBepsieMblii 3JIEMEHT COJIePKAHNS/ TPeOOBAHUS
K YPOBHIO OATOTOBKHU BBINIYCKHUKOB

MakcuMaJIbHBIN
024J171 32 BBIIOJIHCHHE

Cpeanuii %
10 PeruoHy

Cpeanuii %
no Poccun

Cpennnii % mno
ropoay
HoBomaxTuHceky

15

YMeTh 00BSICHATh 3aBUCHMOCTE CBOMCTB BEIIIECTB OT
HX COCTaBa U CTPOCHUS;, MPUPOTY XUMUUYECKOU CBSI3U
(MOHHOM, KOBaJICHTHOM, METAJTTHYECKOMN ),
3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON PEAKIINU U
MOJIOKEHHUSI XMMHUYECKOT0 PAaBHOBECHUS OT Pa3IUYHBIX
(aKkTOpOB; CYITHOCTh H3yUYCHHBIX BUIOB XUMUYECKHUX
pEaKIUii: SIEKTPOITUTHIYECKON TUCCOLHAIINH,
MOHHOTI'0 0OOMEHa, OKMCINUTEILHO-
BOCCTAHOBUTEJIBHBIX (M COCTABJISITh UX YPABHEHUS).

N

40 %

44 %

44 %

COOTBCTCTBYCT, UTO BLIIIC ITOKA3aTCJIA 110 PCTUOHY Ha 4 % ¥ MOJIHOCTHIO COBITAOACT C

44 9% oOyyarmuxcs YCICIIHO BBIMOJHWIN JaHHOE 3aJIaHMue,

OOIIEPOCCUICKIM MOKA3aTEIIEM.

qTo




[Tpodeccnonanbupie  3aTpyqHEHMs W JAe(PUUNTHI  yyuTeled  XHUMHUHU
PoctoBckoii obnmactu u ropoaa HopomaxTuHcka OOYCIIOBIEHBI PAIOM IPUYMH,
KOTOpBbIE MOKHO YCJIOBHO pa3/e€IUTh HAa OOBEKTUBHbIE M CyObeKkTHBHbIE. K
OOBEKTUBHBIM IPUYMHAM OTHOCATCA J€(ULHUTHL, CBSI3aHHbIE C MpoOJIeMamMu
OpraHM3aldd MW3Y4YeHHs oOpraHudeckod xmmuu B 10-Xx Kiaccax, rae wu3-3a
COKpAILIEHUS] KOJMYECTBA YacOB MO MPEIMEThl MPU COXPAHEHUHU MPEKHEro oobeMa
y4eOHOro Marepuana HapylmaeTcss OJAMH M3 OCHOBHBIX NPUHLMUIIOB IUIAKTUKH —
COOTBETCTBHUE COACPKAHUS U BPEMEHM, OTBOJMMOIO Ha €ro usydeHue. B pesynbrare
y YYUTEJIEH HE OCTAaeTCsl BPEMEHHM Ha IIOBTOPEHHE M 3aKpEIUICHUE H3Y4YEHHOIO
MaTepuaa.

K mpodeccronanbapiM AehunuTam yauTeiaei xumun PocToBckoi 0061acTu u
ropoga HoBomaxTMHCKa HY)XHO OTHECTH  HEIOCTAaTOYHYK  paboTy  IIO0
GOpPMHUPOBAHUIO W PA3BUTHIO y OOyYarOMMXCS KIIOYEBBIX M IIPEAMETHBIX
KOMIICTCHITUN:

v’ HeIOCTaTOYHBIA 00bEM M MHTEHCHBHOCTD Ha YPOKaX XMMHUH CaMOCTOSTEILHOM
JEATEILHOCTH 00YyJarouuxcsi ¢ TeKCTOBOM HHGpopMaiue u uHdpopmaiueii B
npyrux popmarax st GOpMUPOBAHUS HABBIKOB CMBICIIOBOTO YTCHHS;

v/ OTCYTCTBHE WM OIPAaHMYEHHOE KOJIMYECTBO MCIIOIB3YEMBIX IPAKTHKO-
OPUEHTHUPOBAHHBIX 3aJaHUH, KOTOphIC OBLIM OBl HAMpaBIIEHbI HE CTOJBKO Ha
BOCIIPOU3BEJICHUE TMONYYEHHBIX 3HAHUW, CKOJBKO Ha (QopMUpOBaHUE U
pa3BUTHE YMEHUM STH 3HAHUS MPUMEHSTh. Torjga Kak y4uTeNIr0 He0OXO0IuMO
HEIPEPHIBHO M IEJICHANPABICHHO MPOBOAUTH CBS3b y4eOHOTO MaTepuala ¢
KU3HBIO (TPAKTUYECKON U OBITOBOM JEATEIBHOCTHIO OOydatomuxcs). Jlaxe B
X0JIe TEKYIIEro KOHTPOJI He0OX0IMMO HCIIONIb30BaTh 3a/1aHus1, HAPABICHHBIC
Ha TMOWCK PEIICHUS B HOBOW CHUTYyaIldd, TPEOYIOIIHE TBOPUYECKOTO TMOAXO0MaA C
OTIOPOi Ha UMEIOIIHMECS] 3HAHUS OCHOBHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH;

v/ HECUCTEMHOE HCIOJIb30BAHHE WM IIOJHOE OTCYTCTBHE  IIKOJBHOIO
XUMHUYECKOTO IKCIIEPUMEHTAa B BUJE JaO0OPATOPHBIX U JIEMOHCTPAIIMOHHBIX
OTIBITOB;

v OTCYTCTBHE CHCTEMATHUYECKON paboThl MO (POPMHUPOBAHHMIO AJITOPUTMOB
penieHus pacuETHBIX 3a/1a4 Kypca XUMHH.



PexoMeHaanuu pyKoOBOAUTEIAM 00111€00pa30BaTEIbHBIX
OpPraHmu3anuii ¥ MeTOANYeCKNUM 00beJUHEHUSIM YUHnTe el XUMHUN:

— OopraHuzoBaTh 00CyxJieHHe pe3ynbraToB BIIP-2017 ¢ 11e1bt0 BRISIBICHUS
M W3y4YCHUS JIyYIIMX NEJAarornyecKuX IMPaKkTHK, aKTUBU3ALHNU
oOy4Jaronuxcs Ha ypokax (PM3MKU W TUTAHUPOBAHUSI CUCTEMBI pabOThI C
YYUTEISIMHA, UMEIOMIMMHU TpodeccroHambHble AePUITUTHI (HAIIpUMED,
HAaCTaBHUYECTBO);

— OpraHW30BaTh  TOBBINICHWE  KBATM(PUKANMKA  YUIHTEICH  XUMHUHU
MOCPEJICTBOM  MPOXOXKJICHUSI KYpPCOB TMOBBIIMICHUS KBAIU(PUKALIUU,
ydyacTusi B oOOydalIuxX BeOWHapax, CEMHUHapax, MacTep-Kiaccax C
LEJBIO JIMKBUIAIMHU TPOPECCUOHATIBHBIX 1€(UIIUTOB.



