MPOEKT

I'ocynapcTBeHHasi HTOrOBas aTTecTalUsl O 00pa3oBaTeJbLHBIM
NporpaMMaM OCHOBHOI'0 0011ero oopasosanus B ¢popme
OCHOBHOT0 IOCYyAapCTBeHHOro 3k3ameHa (OI'J)

Komuduxarop
3J1eMEHTOB CO/Iep:KaHusl U TPeOOBaHN K YPOBHIO
MOArOTOBKH 00y4arOIIUXCS Il IPOBeAeHNsSI OCHOBHOI'O
rocy1apcTBeHHoro ’3xk3amesa no XMUMHUHU

noarorosieH denepanbHbBIM FOCYIaPCTBEHHBIM OIOKETHBIM
. Hay4YHBIM yUpEKICHUEM .
«DOENEPAJIBHBIM UHCTUTYT ITEJAT'OIT MYECKUX U3MEPEHUN»

Xumus. 9 kmace 2
Koaudukarop
3J1eMeHTOB CO/Iep:KaHHUsA M TPeOOBaAHUI K YPOBHIO NOATOTOBKH 00y4aI0IMXCS
JUISI IPOBe/IEeHUsI OCHOBHOTO TOCYAapCTBeHHOro0 3k3amena mo XUMUHN

Komudukarop osmeMeHTOB conepkaHWUS H  TpeOOBaHMA K  YPOBHIO
HOATOTOBKH OOYYalOIIUXCsl Uil TNPOBEICHUS OCHOBHOTO T'OCYAApCTBEHHOTO
9K3aMeHa M0 XUMHH (Hajee — KOAH(UKATOP) SBISETCS OJHUM W3 JOKYMEHTOB,
OTIPENENAIOMNX CTPYKTYPY H COJAEpKAHWE KOHTPOJIBHBIX HW3MEPUTEIBHBIX
MmarepuanoB (manee — KMM). Komndukartop sBIsIETCS CHCTEMAaTH3UPOBAHHBIM
nepeyHeM TpeOOBaHMM K YPOBHIO IOATOTOBKM BBITYCKHMKOB U IPOBEPSIEMBIX
JJIEMEHTOB ~ COJEpKaHUS, B KOTOPOM KaKAOMY OOBEKTY COOTBETCTBYET
OIpeICNICHHBINA KOJI.

Komudukarop cocraBaeH Ha 0Oaze  DepepasbHOr0O  KOMIOHEHTa
TOCY/IapCTBEHHOTO ~ CTaHJapTa OCHOBHOrO o00mero oOpa3oBanus (IpHKa3
Munncrepcra oopasoBaaus PO or 05.03.2004 Ne 1089).

Komudukatop cocTouT U3 ABYX pa3/IeiioB:

— Paznmen 1. «llepeueHr »>neMEHTOB coepKaHUs, MPOBEPSIEMBIX Ha
OCHOBHOM rocyAapcTBeHHOM dk3ameHe mo XUMUN»;

— Pa3zpen 2. «Ilepeuens TpeOOBaHMI K YPOBHIO MOJATOTOBKH O0yUYaroIIUXC,
OCBOMBIIMX 00111€00pa30oBaTeNbHbIE IPOrPaMMBbl OCHOBHOTO OOIEr0 00pa3oBaHuUs
o XUMHN».

B xoaudukaTtop HE BKIIOYEHBI DJEMEHTHI COAEP)KaHHS, BBIICICHHbIE
KypcMBOM B paszzmeine cranmapra «OOs3aTeNbHBIi MUHHMYM  COJIEpPKAHUS
OCHOBHBIX 00pa30oBaTeNbHBIX HNPOrpaMM»: JaHHOE COJAEPXKaHUE MOJISKUT
W3y4YCHHIO, HO HE BKJIIOUEHO B pas3gen crapaapra «TpeboBaHHsS K YPOBHIO
TOJTOTOBKM BBIIYCKHHKOBY», T.e. HE SBISETCS OOBEKTOM KOHTpOmsL. Takke
B KOIM(GHUKATOp HE BKIIOYEHBI TE TpPeOOBaHHA K YPOBHIO IIOATOTOBKH
BBITYCKHUKOB, JOCTHXKEHHE KOTOPBIX HE MOXKET OBITh NPOBEPEHO B paMKax
rOCYJapCTBEHHOM UTOTOBOM aTTECTAIINH.

Pazgen 1. Hepeqem, JJIEMEHTOB COA€Ep:KaHUsl, MPOBepPsAEMbIX Ha
OCHOBHOM ToCyAapCTBC€HHOM 3K3aMEHe 110 XUMHUHU

B ctpykrype pasaena 1 koaudukaTopa BBUICIEHBI MATH COJCPIKATEIBHBIX
omoxoB (1, 2, 3, 4, 5). Bo BTOpOM crTONIOIIE yKa3aH KOJ KOHTPOJHPYEMOIO
JIIEMEHTa COJCpKaHus (TEMbI), HA OCHOBE KOTOPOTO CO3JAIOTCS MPOBEPOYHBIC
3amanus. B TpeTheM cTomOIe mepeyrciIeHbl JIEMEHTHI COAEPKaHUs, TIPOBEpsieMbIe
3aJJTaHASAMH SK3aMCHAITUOHHOHN paboTHI.
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3

DJjleMeHTapHbIe OCHOBHI HEOPTraHNYeCKOil XHMHM.
ITpeacraBiienusi 00 OpraHMYeCKHX BeleCTBAX

3.1 XuMHYecKHe CBOMCTBA IPOCTHIX BELIECTB
3.1.1 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB:
MIEJIOYHBIX W [IEJIOYHO3EMENBHBIX  METaJUIOB,
ATIOMUHHS, JKeNe3a
3.1.2 XHWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB:
BOJIOpOJA, KHCIOPOJAa, TaJOreHoB, CEpbl, a30Ta,
dbochopa, yriepona, KpeMHUS
3.2 XHUMHYECKHE CBOMCTBA CIOKHEIX BEIIECTB
3.2.1 XHUMHYECKHE CBOMCTBa OKCHIOB: OCHOBHBIX,
aM(pOTEPHBIX, KUCIOTHBIX
322 XUMHUYeCcKue CBOMCTBA OCHOBAHUHN
323 XuMHYECKHE CBOMCTBA KUCIIOT
3.2.4 XuMmHuuecKre CBOMCTBa coell (CpeaHux)
33 B3auMoCBs3p  pa3nMYHBIX KIACCOB HEOPTaHUYECKHX
BEIIECTB
34 IMepBoHawanpHble  cBemeHHA 00  OPraHMYECKUX
BEIIECTBAX
341 VYrneBonoponabl HpeAenbHbIe U HEIpeleNbHble: METaH,
9TaH, STHJICH, alleTHJICH
342 Kucnopoaconepxaiiue BemecTBa: CHUPTH (METAaHOII,
9TaHOJ, TJUIEPHH), KapOOHOBBIE KHUCIOTHI (YKCyCHAs H
CcTeapuHOBast)
343 bronornyeckn BakHBIE BeIIeCTBAa: OEJKH, >KUPEI,

YIJ1€BObI

Kon Kon
co/iepiKa- | KOHTPOJIUPY- | DJIeMEeHThI COJlepPKaHMs, NPoBepsieMble 3aaHUSIMH
TeJILHOTO €Moro IK3aMeHAIMOHHOH PadoThI
0J10Ka 3J1eMEeHTa
1 BemecTBo

1.1 Crpoenne atoma. CTpoeHHE 3IIEKTPOHHBIX 000JIOYEK
atoMoB mepBeix 20 osnemeHTtoB Ilepmonmueckoit
cucremsl J[.1. Menaeneera

1.2 Ilepuonnyeckuii 3axkoH u Ilepmonmdeckas cucrema
XUMHIecKux anemeHToB /.M. Menneneena

1.2.1 I'pymnst 1 mepuoxsl  Ilepuonnueckod  CHCTEMBI.
®u3nueckuii CMBICT MOPSAKOBOTO HOMEpa XUMUYe-
CKOTO DJIEMEHTA

1.2.2 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB U HMX
COEIMHEHHN B CBSI3M C TMOyoxkeHueM B [lepuoaunueckoit
cucreMe xummuaeckux dinemenToB J[.M. Menneneena

1.3 CTpoeHue BemecTB. XUMHUYECKas CBSA3b: KOBAJICHTHAsI
(TonsipHast ¥ HETOJIsIpHAs ), HOHHAs, METAJUTHIECKast

1.4 BanentHocts  xumuueckux  dneMeHTOB.  CTemeHb
OKHCJICHUS] XUMHYECKUX 3JIEMEHTOB

1.5 YucTele BEMIECTBA U CMECH

1.6 ATOMBI U MOJIEKYJbl. XUMUUECKUH 31eMeHT. [IpocThie
W CJIOXHBIE  BEIIEeCTBa. OCHOBHBIE  KJIacChl
HEOPraHUYECKHUX BEIIECTB. Homenknarypa
HEOpPraHWYEeCKUX COCMHEHUN

2 XuMHYecKasi peakums

2.1 Xumudeckass — peakuus. YCIOBUSL U TNPU3HAKHU
OPOTEKaHUsl XUMHUYECKMX peakuuil. Xumuueckue
ypaBHeHusi. CoxpaHeHME MacChl BEUIECTB  IpHU
XMMHUYECKUX PEaKIMIx

2.2 Knaccudukanuss XUMHYIECKAX PEAKIUA MO Pa3IHIHBIM
MIPU3HAKAM: YUCIY U COCTaBY UCXOIHBIX U MOIYYEHHBIX
BEIIECTB, HN3MEHEHUIO cTeneHen OKHCIICHUS
XUMHUYECKUX 3JEMEHTOB, IMOIJIOMICHUIO U BBIJCICHUIO
SHEPTruu

2.3 DNEKTPOIUTHI U HEIJIEKTPOJIUTHI

24 KaTtroHb! 1 aHHOHBL. DNEKTPOIUTHYECKAS JUCCOIHAIIHS
KHCJIOT, IIEJIOUeH U coliei (CpeTHuX)

2.5 Peaknmn  woHHOro  oOMeHa W YCIOBUS — UX
OCYIIECTBJICHHUS

2.6 OKHUCIUTENLHO-BOCCTAaHOBUTEIbHEIE peakmum.

OKHCIIATETh H BOCCTAHOBUTEIIb

© 2017 DenepainbHas ciyxba 1o Haazopy B chepe odpasoBanus U Hayku Poccuiickoii @enepanuu

MeTtoabl MO3HAHMSI BelIeCTB M XUMUYECKHX SIBJICHUIA.

3KCﬂepI/lMEHTaJILH]>le OCHOBbI XUMHH

4.1 [IpaBuna  Oe3onmacHOW  pabGoOTBI B HIKOJBHOMU
nabopatopun. JlabopaTopHas mocyzna u 000pyI0BaHHUE.
Pa3znenenue cMmeceit u OUYUCTKA BELIECTB.
[TpuroToBneHue pacTBOPOB

4.2 Ormpezenenne xapakTepa Cpeabl pacTBOpa KHCIOT H
miesovedl ¢ MOMOIIbI0 WHIUKATOpOB. KadecTBeHHBIC
peakiuu Ha HMOHBI B pacTBOpe (XJopui-, cyibhart-,
KapOOHAT-HOHBI, HOH AMMOHHS)

4.3 [Momy4yenue ra3000pa3HBIX BemlecTB. KauecTBeHHbIE
peakuuu Ha Tra3oo0pasHble BellecTBa (KHUCIOPOL,
BOJIOPOJI, YIJIEKUCIIBIN ra3, aMMHaK)

4.4 [TonmyueHue W M3y4eHHE CBOMCTB M3yUEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIIECTB

4.5 [IpoBenenne pacueToB HAa OCHOBE (POPMYII U ypaBHEHHIA
peaKuuit

4.5.1 Boruncnenns MaccoBoi 0¥ XMMHUYECKOTO 3JIEMEHTa B

BCIICCTBE
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452 Bbruncienns mMaccoBoi 10IHM PacTBOPEHHOIO BEILECTBA

B pacTBOpe
453 Brranciienne KoaudyecTBa BEIECTBA, MAaCChl MM 00BeMa

BCHICCTBA I10 KOJUYCCTBY BCIICCTBA, MAaCCC NI 06'[)6My
OJHOT'0 U3 PCarcHTOB WJIH MPOAYKTOB PCaKIHUU

X¥MHA 4 KA3Hb

5.1 [IpoGiiembl  6€30MaCHOTO KCIIOJIB30BAHUSI BEIECTB U
XUMUYECKUX peaKIfil B MOBCEIHEBHON KU3ZHU

52 XUMHUYECKOe 3arps3HeHHe OKpY’Kalolleil cpeasl U ero
MOCIIEACTBUS

53 UYesoBeK B MUpPE BELIECTB, MaTEPUAIOB M XUMHUYECKHX
peaxuit

Paznen 2. IlepedyeHb TpeGOBaHUII K YPOBHIO IOATOTOBKH 00y4aromiuxcs,

OCBOMBIIIHNX

00meo0pa3oBaTe/ibHbIe  NPOrpaMMbl  OCHOBHOTO  0O0IIEro

oopazoBanusa no XUMUHU

Kon
TpedOBaHMIA

Onucanue TpeGOBaHMII K YPOBHIO IOAr0TOBKH,
JAOCTHKEHHE KOTOPOTro NMpoBepsieTcsl B X0 IK3aMeHa

1

3HATL/IOHUMATD:

1.1

XUMUYECKYIO CUMGOJIUKY: 3HAKW XUMHUYECKUX DIJIEMEHTOB,
(hopMyJibl  XMMHYECKHUX BEIIECTB, YPAaBHEHUS XHUMHYECKHX
peaKIuii;

1.2

6adcHellue XumuuecKkue NOHAMUA. BEIIECTBO, XMUMUYECKUil
3JIEMEHT, AaTOM, MOJIeKyJla, OTHOCHTENIbHbIE aTOMHas U
MOJIEKYJIIpHAs MaccChl, MOH, KaTHOH, aHUOH, XUMHUUYECKasl CBS3b,
3JIEKTPOOTPULIATEIEHOCTb, BAJIEHTHOCTh, CTENEHb OKUCICHMUS,
MOJb, MOJISIpHAsT Macca, MOJBIPHBIH 00BEM, PacTBOPHI,
JIEKTPOJIUTHI u HEDJIEKTPOJIUTEHI, JNEKTPOIUTHYECKAS
JUCCOLMAINs, OKUCIUTEIb M BOCCTAHOBHUTENb, OKHUCIECHHE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(P(EKT peakiiH, OCHOBHBIC THIIBI
peakuuii B HEOPTaHUYECKON XMMHH,

XapaKTepHbIE MPU3HAKU BAXKHEUIINX XUMUYECKUX ITOHSITHIHA;

0 CyII€CTBOBAaHUHN B3aUMOCBA3HU MCXIY BOKHCHIITUMH
XUMHWYCCKHUMHU ITOHATHUAMMU,

1.3

CMbICT  OCHOGHBIX 3AKOHOG U MEOpull XuMuu. ATOMHO-
MOJICKYJIIpHAsl TEOpHUs; 3aKOHBI COXpPAaHEHHUsS MacChl BEIIECTB,
NOCTOSIHCTBA cocTaBa; [lepuonnuecknii 3akoH .M. Menneneera

1.4

INEPBOHAYAJIbHBIC CBEACHHNS O CTPOCHHUU OPTaHNYCCKUX BCIICCTB

YMeThb:

2.1

Haszvieams:

XUMHUYCCKUC JICMCHTBI,

COCOAMHCHUS U3YUCHHBIX KJIaACCOB HCOPraHMYCCKUX BEUICCTB,

i
o [ o | e | @
W |—

OpraHMYecKHe BeulecTBa MO HX (OpMyJie: METaH, 3TaH, ITUJIEH,
alleTUIeH, METAaHOJ], J3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTa,
TJII0K033a, caxapo3a
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2.2 Obvacuamo:

2.2.1 ¢dusudeckuit  cMbICT  aTOMHOTO  (MOPSIIKOBOTO) — HOMepa
XUMHAYECKOTO DJJIEMEHTa, HOMEpOB TPYNIBl W TMepuoja B
Ilepuoanueckoii cucreme /.M. MenzaeneeBa, kK KOTOPBIM 3JIEMEHT
IIPUHAJUICKUT;

222 3aKOHOMEPHOCTH W3MEHEHHsI CTPOCHHUS aTOMOB, CBOWCTB
3JIEMEHTOB B IpeJiesiaX MaJIbIX NEPUOJIOB U TJIABHBIX MOJATPYIIIL, a
TaK)Ke CBOHCTBa 00pa3yeMbIX HMH BBICHIIHX OKCHIIOB;

223 CYIIHOCTh TIpoIlecca AJIEKTPOJUTUYECKOW IHUCCOIHMALNU U
peaxIii HOHHOTO OOMeHa

2.3 Xapaxkmepuzosamus:

2.3.1 XUMHUYECKHE DIIEMEHTHI (0T BOJOPOJa O KAJBIH) HA OCHOBE MX
noJsiokeHus B Ileproanueckoil cucteMe XUMUYECKHX DJIEMEHTOB
J V. MenneneeBa 1 0cOOEHHOCTEH CTPOEHHSI UX aTOMOB;

232 B3aUMOCBSI3b MEXJy COCTaBOM, CTPOCHHEM U CBOICTBaMU
HEOPraHWYECKHX BEILECTB;

233 XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BellecTB (OKCHIOB, KMCJIOT, OCHOBaHUH | coJicii);

234 B3aUMOCBSI3b MEXJYy COCTaBOM, CTPOGHHUEM U CBOHCTBaMH
OTJENbHBIX MPEICTaBUTENCH OPraHMYECKUX BELIECTB

2.4 Onpedenamu/knaccugpuyuposamp:

2.4.1 COCTaB BEIIECTB 110 UX hopmyJiam;

242 BaJICHTHOCTD ¥ CTEIICHh OKHMCJICHUS DJIEMEHTA B COCJIMHEHHH;

243 BHJT XUMUYECKOU CBSI3U B COCTMHCHMSIX;

2.4.4 NMPUHAMJIEKHOCTh ~ BEHIECTB K  ONPENCICHHOMY  KJaccy
CO€IMHEHU;

245 THUIBI XUMHYECKUX PEAKIIHA;

2.4.6 BO3MO)KHOCTh MMPOTEKAHUS peaKIMii HOHHOTO 0OMEHA,;

2.4.7 BO3MOKHOCTh MPOTEKaHHsI peakluii HEKOTOPBIX TpeACTaBUTENICH
OpraHMYECKUX BEIIECTB: C KHCIOPOJIOM, BOJOPOJIOM, METAIJIAMH,
BOJIOW, OCHOBaHUSIMH, KUCJIOTaMH, COJIIMHU

2.5 Cocmagnamo:

2.5.1 CXeMBbI CTpOeHHUs1 aTOMOB IepBbIX 20 ssemenToB Ilepuoandeckoit
cuctemsl JI.11. Menpaeneena;

2.5.2 (hopMyJIbI HEOPTAHUYECKUX COCMHCHUN M3YUCHHBIX KJIACCOB;

2.53 YPaBHEHHUSI XUMHUYECKHX peakLui

2.6 Oébpawampca:
C XUMHYECKOH MOCY/I01 U JIa0OpaTOpHBIM 000pyI0BaHHEM
2.7 IIposooums onvimol / pacno3nasams ONbIMHBIM HYMeEM:

2.7.1 MOATBEPKIAIOIINE XUMHUECKHE CBOMCTBA H3YyUEHHBIX KJIACCOB
HEOPraHW4eCKUX BEIECTB;

2.7.2 MO TOJIyYEHUIO, COOMPAHUIO M H3YYCHUIO XMMHUYECKHX CBOWMCTB
HEOPraHW4eCKUX BEIeCTB;

2.7.3 ra3oo0pa3HbIe BEIIECTBA: KHUCIOPO, BOAOPOJ, YIJICKHCIBIA Tas,
aMMHAK;

2.7.4 pacTBOpbl  KHCIOT M IMIEJOoYe 10 M3MEHEHHIO OKpacKu
WHJINKATOPA;

2.7.5 KHCJIOTBI, IEJIOYX ¥ COJIHM M0 HAJIMYMIO B UX PAacTBOpAx XJIOPUI-,

cynb(ar-, KapOOHAT-HOHOB ¥ HOHA AMMOHHUS
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2.8 Boiuucnams:
2.8.1 MAacCoOBYIO  JIOJII0 XHUMHYECKOro d3JieMeHTa 10 (dopMmylie
COCTMHCHNS,
2.8.2 MacCOBYIO JIOJIIO BELIIECTBA B PACTBOPE;
2.8.3 KOJIMYECTBO BEIIeCTBa, OOBEM WM MacCy BeIIecTBa 110
KOIIMYECTBY BEIIECTBA, OOBEMy WM MAacCe pEarcHTOB N
IPOIYKTOB pEaKkInuu
2.9 Hcnonvzoeamsv npuobpemennsle 3HAHUA U YMEHUA
6 HPAKMUYECKOU 0eAMEIbHOCIU U NOBCCOHEEHOU HCUZHU OIA:
2.9.1 Oe3omacHoro oOpamieHHs C BEIIECTBAMH W MaTephalamMHu B
TIOBCEJTHEBHOM JXM3HU M I'PAaMOTHOTO OKa3aHUs IEPBOI ITOMOITH
IpH 0’KOTaX KHUCIOTAMH U IIEIOYaMH;
2.9.2 0OBSACHEHHS OT/JICTBHEIX (JaKTOB U IIPUPOIHEIX SBICHHH;
293 KPUTHYECKON OIIEHKH MH(OPMAIIMH O BEIIECTBAX, HCIOIb3yEMBIX

B OBITY
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