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TocynmapcrBennas (utoropas) arrectanus 2011 roga (B HOBo#t Gopme)
no XMMHU oOygaroniuxcsi, OCBOUBIINX OCHOBHBIE 00II€00pa3oBaTebHEIE
MPOrpaMMbl

Komuduxarop
AJIEMEHTOB COZEpX aHMsI U TPEOOBaHMI K YPOBHIO IMOATOTOBKH
oOyuarouxcs, OCBOMBIIUX OCHOBHbIE 00111€00pa3oBaTebHbIC
MIPOrpamMMBbl OCHOBHOTO OOIIIET0 00pa30BaHMsI, JIJIS TIPOBEICHUS
B 2011 roay rocynapcTBeHHON (MTOrOBOI) aTTecTaluu
(B HOBOI1 popme) mo XMMUNUN

noAroToBiieH DeepaIbHBIM IOCY AaPCTBEHHBIM HAYYHBIM yUPEKICHHEM
«DPEAEPAJIBHBIM MHCTUTYT INEAAT OTMYECKUX N3MEPEHWI»

Xumus. 9 knacc

Koaudukarop
3J1eMEHTOB CO/JeP/KaHHs H TPeOOBaHMI K YPOBHIO IOATOTOBKH 00y4al0InXcs,
OCBOMBILINX OCHOBHbIE 00111¢00pa30BaTe/IbHbIC IPOrPAaMMBbI OCHOBHOI0
o011ero o6pasoBaHus, JJid nposenenus B 2011 roay rocyiapcrBeHHoOM
(uTorosoii) arrectanuu (B HoBoIi (popme) no XUMHUNHN

IlosicHUTE ILHASA 3aTHCKA

«Komudukarop osrmeMeHTOB conepikaHHs W TpeOOBaHMI K YpPOBHIO
MOATOTOBKH BBITYCKHUKOB X KiTaccoB 00IIe00pa3oBaTeNIbHBIX YUPESHKIACHUH LIS
MPOBEICHUS TOCYAapCTBEHHOM UTOroBoii arrecranuu 2011 r. (B HOBO#t dopme) o
xumum» (manee Komudukarop) mpeacTtaBmser co0oif cHCTeMaTH3MPOBAHHBIN
nepedeHb BaKHEHIIINX 3JIEMEHTOB CoJIeprkaHns yaeOHOTo MaTepHana Kypca XUMHAN
OCHOBHOH IIIKOJIBI, YCBOCHHE KOTOPOTO IIPOBEPSCTCS C TIOMOLIBIO CHCTEMBI
CTaHIapTU3UPOBAHHBIX KOHTPOIBHBIX H3MEPUTENbHBIX MaTEPUAIIOB.

Komudukarop cocrasner Ha 6a3e «O0s3aTeIPHOT0 MHHIMYMa COCPIKAHUS
OCHOBHOro ob0mero obpasoBanus 1o xumun» (IIpmkas MunHCcTepcTBa
obpazoBanuss P® ot 19.05.1998r. Ne 1236) um DenepanbHOro KOMIIOHEHTa
TOCYJapCTBEHHOTO CTaHgapTa OCHOBHOro obOmero oOpa3oBanus (IIpuka3
MunncrepcrBa obpasoBarus PO or 05.03.2004 r. Ne 1089).

B crpykrype Komuduxaropa BeineneHs! aa pasaena: «IlepedeHs 5ieMeHTOB
conepkaHus, mpoBepsieMbix Ha dk3ameHe ([MA) mo xummm» u «llepedeHn
TpeOoBaHWH K YpOBHIO IOATOTOBKH BBITYCKHHKOB I[X KiTaccoB MO XHUMHH,
npoBepsieMbix Ha sk3amene (I'A)».

Pazpneu 1. IlepedyeHb 371eMeHTOB CO/lepKAHMS, IPOBEPSEMBbIX HA
sk3amene ('MA) mo xumun

B crpykrype pasmena 1 Koaudukaropa BbIAEIEHBI MSATh COJCPIKATSIBHBIX
6moxoB (1, 2, 3, 4, 5). Bo BropoM cronlie yka3aH KOJ KOHTPOJIHPYEMOTO
JJIEMEHTa COJIEpXKaHUsl (TeMbI), Ha OCHOBE KOTOPOTO CO3IAIOTCS IPOBEPOYHBIC
3amanus. B TpeTheM cTos0Ie MepeYrCIeHbl JIEMEHTHI COACPKAHHUS, TIPOBEPSIEMbIC
3aIaHUSIMH dK3aMCHAIIMOHHO PaboTHI.

Tabauya 1
Koa Kon
co/IepiKa- [KOHTPOJIMpPYe-| DJIeMEHTHI CO/IepPKAHMS, MPOBepsieMble 3aIaHUSIMH
TeJIBHOI0 MOro 3K3aMeHalMOHHOIl padoThI
0s10Ka 3J1eMeHTa
1 BemectBo
1.1 Crpoenune aroma. CTpoeHHE 3JIEKTPOHHBIX 000JO0YEK
aToMOB mepBbIX 20 3IEMEHTOB  NEPUOIUYECKON
cucremsl J[.M. Menpaeneena.
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1.2

[lepuoanyecknii 3akOH M INEPUOJUYECKAs CHUCTEMaA
xumudeckux deMeHnToB J[.M. Menneneena.

Xumus. 9 knacc

1.2.1

I'pynnsl ¥ mepuoabl  NEPUOJUYECKOH  CHCTEMBL.
Ou3nueckuil CMbICT MOPSIKOBOIO HOMEpAa XHMHUYEC-
KOTO 27IEMEHTA.

1.2.2

3aKOHOMepHOCTI/I W3MEHEHHUS CBONCTB 2JIEMEHTOB U HX
COCIMHCHUI B CBSI3U C IOJOXKECHHEM B HepHOI[quCKOﬁ
CUCTEMC XMMHUYCCKHUX BJICMCHTOB.

1.3

CrpoeHre BemecTB. XUMUYECKasl CBs3b: KOBAJICHTHAS
(HonsipHasi ¥ HETOJISIpHAs), HOHHAs,, METaJUINIECKasl.

1.4

BanenTtHocth XHUMHYCCKHUX OJICMCHTOB. CTeneHb
OKHCJIICHUA XUMHUYCCKHUX 3JICMCHTOB.

1.5

YucTelie BEIECTBA M CMECH.

1.6

ATOMBI U MOJNEKyJIbl. XuMU4eckuid 3aemeHT. [IpocTsie
u CIIOKHBIC BCIIICCTBA. OCHOBHEIS KJIacChI
HEOPraHUYECKHUX BEIIIECTB. Howmenknarypa
HEOPTraHWYECKHUX COSAMHEHHI.

3.2.1

XHUMUYECKHe CBOIiCTBaA
aM(OTEPHBIX, KUCIOTHBIX.

OKCHIOB: OCHOBHBIX,

322

XHUMUYECKHE CBOMCTBA OCHOBAHUM.

323

XUMHYECKHE CBOMCTBA KHUCIIOT.

324

XUMHUYECKHE CBOMCTBA COJIeH (CpeaHMX).

33

B3anmocss3b Pa3/IMYHbIX KJIACCOB HCOPraHUYCCKUX
BCHICCTB.

34

IlepBonawanbHBle  cBefeHHS 00

BCIICCTBAX.

OpraHn4eCKux

34.1

yFJIeBO,ZIOpOI[LI MPCACIbHBIC W HEOPCACIbHBIC: MCTAH,
9TaH, OTHUJICH, alICTUJICH.

342

Kucnopoaconepikamye BeliecTBa: CHUPTH (METaHOIM,
9TaHOJ, TIUIEPHH), KapOOHOBBIC KHUCIOTHI (YKCyCHAs W
CTeapuHOBas).

343

buonornuecku BaKHbBIC B€HIICCTBA: 6CJ'IKI/I, JKUPBI,
YIJI€BOABI.

XumMHyecKasi peakuus

2.1

Xumudeckas — peakius.  YCIOBUS M INPU3HAKU
MPOTEKaHUSI XUMHYECKHX peakuuil. XUMHUECKHe
ypaBHeHus. CoxpaHeHME MacChl BEIIECTB  IIpU
XUMHUYECKUX PEaKIHsIX.

2.2

Kraccnduxarnus XUMUYECKHX Peaknuii Mo pasIHIHBIM
IIPU3HAKaM: YUCIY U COCTaBYy UCXOJHBIX U MOIYUEHHBIX
BEILIECTB, HU3MEHEHUIO CTeneHen OKMCJICHUS
XMMUYECKUX 3JEMEHTOB, HOMIOLICHUIO M BBIICICHUIO
SHEpruMu.

23

ONEKTPOIUTHI U HEITEKTPOJIUTHI.

24

KaTHOHBI U aHUOHBI. DNEKTPOIUTHICCKAS JHCCOLMAIINS
KHCJIOT, IIeJIOUed U coJiel (CpeHuX).

2.5

Peakuuu HWOHHOTO oOMeHa u
OCYIICCTBJICHUA.

ycioBusa ux

2.6

OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIC pCaKuu. Oxkwuciu-
TCJIb U BOCCTAHOBUTC]Ib.

JJleMeHTApPHbIE OCHOBBI HEOPraHNYecKoi XMMHUM.

Ip

C€ACTABJICHUSA 00 OPraHnveCKuX BeleCcTBax

XUMHUYECKHE CBOMCTBA IPOCTHIX BCLICCTB.

XUMHYECKHE CBOMCTBA MNPOCTBHIX BEHIECTB-METAIIIOB:
ILIEJIOYHBIX u ILIEJIOYHO3EMEIbHBIX METaJIJIOB,
AIFOMUHHS, JKejie3a.

4 MeTtoabl MO3HAHMSI BEIIECTB M XMMHUYECKHUX sIBJIEHUIA.

BKCHepl/lMeHTaﬂbH]ﬂe OCHOBbI XUMHH

4.1

IlpaBuna  Ge3omacHOW  pabOTBI B HIKOJIBHOM
naboparopuu. JlaboparopHas nocyaa u 000pyIOBaHUE.
Pa3znenenune cmecei u OUYHUCTKA BELIECTB.
[IpuroroBneHne pacTBOPOB.

42

OmpeneneHne Xapakrepa cpelbl pacTBopa KUCIOT U
mejovell ¢ MOMOIIbI0 WHIUKATOpoB. KadecTBeHHBIC
peakiuy Ha HMOHBI B pacTBOpe (XJIOpUI-, cylbghart-,
KapOOHAT-HOHBI, HOH AMMOHHS).

4.3

[Tomyuenne razoo0pa3HbIX BemlecTB. KadecTBeHHbIE
peakiuu Ha Tra3oo0pa3Hble BemiecTBa  (KUCIOPOJ,
BOJOPOJ, YIIIEKHCIBIN T'a3, aMMHAK).

44

[IpoBenenue pacueToB Ha OCHOBE GOPMYIT M YpaBHEHUH
peaKIuii.

44.1

Brruncnenus MaccoBOi JOJIM XUMHYECKOTO dJIEMEHTa B
BEIIIECTBE.

442

Brruucnenust MaccoBoit 1011 pacCTBOPEHHOTO BEIIECTBa
B pacTBope.

443

Brrancinenune koanyecTa BCIICCTBA, MAaCChI NI o0beMa
BCIIECTBA MO KOJIMYECTBY BEHICCTBA, MAaCCE€ UIIN 061,eMy
OAHOT'O M3 pCarcHTOB WJIH IPOAYKTOB PCAKIIUH.

XHUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAILIOB:
BOJIOPO/Ia, KHCJIOpOJA, TAIOreHOB, CEPbl, a30Ta,
docdopa, yriepoaa, KpeMHHUSL.

32

XHUMHYECKHE CBOMCTBA CI0KHBIX BEILIECTB.

XHNMHA 4 KU3Hb

5.1

[IpoGyieMbl  6€30MACHOTO HCIOJIb30BAHUSI BEIIECTB U
XUMHYECKUX PEAKIMH B TOBCETHEBHON KU3HH.

52

XUMUYECKOe 3arps3HEHUE OKpPYKAIILIEH Cpeibl U ero
MOCJIE/ICTBUSI.
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Pazpnen 2. Ilepeyennb TpeOOBaHMIi K YPOBHIO NOATOTOBKH BbIIYCKHHKOB IX
KJIACCOB N0 XMMUM, IPoBepsieMbIx 3k3ameHe (ITHA).

Tabauya 2

Xumus. 9 knacc

Kon
TpedoBaHMi

Onucanue Tpe0OBaHMII K YPOBHIO MOATOTOBKH,
JAOCTHKEHHEe KOTOPOIro MpoBepsieTcsi B X0/1e IK3aMeHa

1

3HaTh/MOHUMATD:

1.1

XUMUYECKYI0 CUMBOAUKY. 3HAKHM XUMHYECKHX OJIEMEHTOB,
(hopMyNibl  XMMHYECKHX BEIIECTB, YPAaBHECHUS XHMHYECKHX
peaxuui;

1.2

eajicHellwue XumuuecKkue NOHAMUA: BEIECTBO, XUMHUYECKUN
JJIEMEHT, AaToOM, MOJIEKyJla, OTHOCHUTEIbHbIE aTOMHas U
MOJIEKYJIIpHasi MacChl, HOH, KaTHOH, aHWOH, XUMHUYECKas CBS3b,
3JEKTPOOTPULIATEIEHOCTb, BAJIEHTHOCTb, CTENEHb OKUCICHHUS,
MOJb, MOJSIpHAsT Macca, MOJSIPHBI 00BEM, PacTBOPHI,
JJIEKTPOIIUTHI u HEDJIEKTPOJIUTEHI, JNEKTPOIUTHYECKAST
JIUCCOLMAIINSI, OKUCIIHUTENb M BOCCTAHOBUTENb, OKHCIEHHE H
BOCCTAHOBJICHUE, TEIUIOBOW A(PQPEKT peakiid, OCHOBHBIC THIIBI
peaxiuii B HeOpraHu4ecKoi XUMUH;

1.2.1

XapaxkmepHvle Npu3HaxKu BANCHEUUUUX XUMUYECKUX I’lOH}lmulZ,’

1.2.2

o cyujecmeoeanuu 83AUMOC6A3U Memcdy BAICHEULUUMU
XUMUYECKUMU NOHAMUAMU,

1.3

CMbICT  OCHOBHBIX 3AKOHO8 U MeOpull XuMuu. ATOMHO-
MOJICKYJIIpHAsl TEOpHUs, 3aKOHBI COXPAHEHHS MAacChl BEIIECCTB,
MIOCTOSIHCTBA COCTaBa, nepuoanyeckuil 3akox J1.11. Menneneena.

YMerThb:

2.1

Haszvieamo:

2.1.1

XUMHUYCCKHUC DJICMCHTHI,

2.1.2

COCAMHECHUS N3YYCHHBIX KJIACCOB HEOPraHNUYCCKUX BEIIECTB,

2.1.3

OpraHMYecKHe BelIecTBa M0 MX (QopMyle: MeTaH, STaH, ITUJICH,
alleTUJICH, METaHOJ, JTAHOJ, TJHUIEPUH, YKCYCHas KHUCIIOTa,
TJII0K034a, Caxapo3a.

2.2

Oo0vacHame:

2.2.1

(usudecKkuift  CMBICT  aTOMHOTO  (MIOPSITKOBOTO) — HOMeEpa
XUMHUYECKOTO DJeMEHTa, HOMEpOB TpYNIBl W TMepuoja B
nepuoauyeckoil cucreme JI.11. MenneneeBa, K KOTOPBIM 3JIEMEHT
TPUHAUICKUT;

222

3aKOHOMEPHOCTU  HU3MEHCHUSA  CTPOCHUSA aTOMOB, CBOMCTB
9JIECMCHTOB B IPEACIIaxX MaJIbIX NEPHOJAOB U TTIaBHBIX IMOATPYIIII, a
TaK>Ke CBOMCTBa 06pa3yeMLIx VMU BBICHINX OKCHJIOB;

223

CYIIHOCTH TIpomecca JJICKTPOJUTHYCCKOM JNUCCONMAINHA |
peakIyii FOHHOTO OOMEHa.
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2.3 Xapaxmepuszoeamp:
2.3.1 XUMHYECKHE DIIEMEHTHI (0T BOJOPOJA IO KAJTBIH) HA OCHOBE MX
TOJIOXKEHHSI B TMEPUOTUYECKON CHCTEME XMMHUYECKHX JJIEMEHTOB
J. . MenaeneeBa 1 0cOOEHHOCTEH CTPOCHHUS HX aTOMOB;
232 B3aUMOCBSI3b MEXJY COCTaBOM, CTPOGHUEM U CBOHCTBaMH
BEILIECTB;
233 XMMHYECKHE CBOHCTBa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX
BeniecTB (OKCH/IOB, KHCJIOT, OCHOBAHUH M COJIci).
24 Onpedenamu/kKnaccupuyuposamo:
24.1 COCTaB BEIIECTB I10 UX (opMyam;
242 BAJICHTHOCTH M CTEIIEHb OKUCJICHHS 3JIEMEHTA B COCIMHEHNH;
2.4.3 BHUJ XUMHYECKOH CBSI3HM B COCAUHEHHUSIX;
244 NPUHAAJIEKHOCTh  BEHIECTB K  ONPEINEICHHOMY  KJIaccy
COEIMHCHUM;
2.4.5 THUIBI XUMHYECKUX PEAKIIMA;
2.4.6 BO3MOKHOCTbh IPOTEKAHMS PEaKIMii HOHHOTO OOMEHa.
2.5 Cocmasnamep:
2.5.1 CXEMBI CTPOEHUS aTOMOB TIepBbIX 20 3IEMEHTOB EPUOIUIECKON
cuctemsl JI.V. Menneneena;
252 (hopMyIIbI HEOPraHWIECKUX COSAMHEHUH M3YUYEHHBIX KJIACCOB;
253 YPaBHEHHUS] XUMHYECKHUX pEaKIuil.
2.6 Oobpawampca:
C XUMHYECKOH TOCY 10 U JIaOOpaTOpHBIM 000PYA0BAaHHEM.
2.7 Pacnoznasams onvlmuvim nymem:
2.7.1 2az000pasnvle seuecmed: KUCIOPOl, BOJOPO, YIJICKUCIBIN Ta3,
aMMHAK;
2.7.2 pacmeopvl  KUCIom U wenodell 1O HM3MEHEHHIO OKPacKH
MHJIMKATOPA;
273 KUCi10mol, Wenioyy y cony 1Mo HAIWYIHIO B UX PacTBOpaxX XJIOPHI-,
cyabdar-, kapOOHAT-HOHOB ¥ HOHA aMMOHWUSI.
2.8 Boiuucnams:
2.8.1 MacCOBYIO JIOJIIO XHMHYECKOIO OJJIEMEHTa 1o  Qopmyle
COCIAMHEHHS;
2.8.2 MacCOBYIO JIOJIIO BEILIIECTBA B PACTBOPE;
2.8.3 KOJIMYECTBO BEIIECTBAa, OOBEM MM Maccy BeEIllecTBa IO
KOJIMYECTBY BENIECTBA, O0OBEMY WJIM Macce pPEarcHTOB MU
MPOIYKTOB PEaKINH.
2.9 Hcnonvzoeamsv npuobpemennvle 3HAHUA U YMEHUA
6 NPAKMUYECKOUl 0esAAMEIbHOCHU U HOBCEOHEEHOU HCUZHU ONIs:
2.9.1 OezomacHOro oOpalieHHWs C BEOIECTBAMH W MaTepHalaMH B
MOBCEIHEBHOM JKU3HU M TPAMOTHOTO OKA3aHHUs MEPBOW ITOMOIIHI
IIPU 0KOTaX KUCJIOTAaMH U LIeJI0YaMHU;
2.9.2 00BSICHEHHS OT/ICJIBHBIX ()aKTOB U MPUPOIHBIX SBICHHNA;
293 KPUTHYECKOH OIICHKH MH(OPMAIMH O BEIIECTBAX, HCIIOJIb3YEMBIX

B OBITY.
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