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TlocynapcrBennas (ntoroBas) arrectanus (B HoBol popme) mo XUMUN
00yJaroIuxcsi, 0CBOMBIINX OCHOBHBIE 00111€00pa30BaTENbHBIC MPOrPAMMBI

Komuduxarop
AJIEMEHTOB COZEpXKaHMs U TPeOOBaHMI K YPOBHIO MMOATOTOBKH
oOyuJaroiuxcs, OCBOUBIIUX OCHOBHbIE 00111€00pa3oBaTe/IbHbIE
IPOrpaMMbl OCHOBHOTO OOMIETO 00pa30BaHus, IJIsl POBEACHUS
roCy/1apCTBEHHOM (MTOTOBOI1) aTTecTanuu
(B HOBOI1 popme) mo XMMUUN

noxaroropiieH deiepanbHBIM rOCy1apCTBEHHBIM OFOKETHBIM
. Hay4YHBIM yUpEKICHUEM .
«DENEPAJIBHBIM UHCTUTYT INEJAT'OIT'MYECKUX U3MEPEHUN»
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Koaudukarop
3J1eMeHTOB CO/Iep;KaHNs M TPe0OBaAHMI K YPOBHIO NOATOTOBKH 00y4al0IMXCsl,
OCBOMBIIINX OCHOBHbIE 00111¢00pa30BaTe/IbHbIE IPOrPaMMBbI OCHOBHOI'O
o01ero oopa3oBaHus, 1J1s IPOBeeHUS rOCYAapPCTBEHHOI (MTOr0Boif)
arTecTanum (B HoBo# popme) no XUMUHN

TlosicHUTEILHASA 3aTUCKA

Komudukarop osmeMeHTOB coiepkaHWS U TpeOOBaHMA K  YPOBHIO
MOATOTOBKH BBIMYCKHHKOB X KiaccoB 0011e00pa3oBaTeNbHbIX yUpEexkASHUH s
MIPOBENICHNSI TOCYJAPCTBEHHON UTOTOBOH aTTecTauuy (B HOBOM (opMe) 0 XUMUHU
(manmee — xoxmQUKaTOp) MpeNCcTaBIsIeT cOOOH CHCTEMAaTH3MPOBAHHBIN IEepeucHb
BOXHEHIINX O3JEMECHTOB COJICP)KAaHMS YYEeOHOro MaTeprala Kypca XHMHH
OCHOBHOH IIIKOJBI, YCBOGHHE KOTOPOTO IIPOBEPAETCS C IOMOIIBIO CHCTEMBI
CTaHIapTU3NPOBAHHEIX KOHTPOIBHBIX H3MEPUTEIBHBIX MAaTEPHAIIOB.

Komudukarop cocrasneH Ha 6aze OOs13aTeIFHOrO MHHUMYMa COMIEpPIKAHHS
OCHOBHOTO 00111ero 00pa3oBaHus 1Mo XUMUM (rpuka3 MuHHCTEPCTBa 00pa30BaHUs
P® ot 19.05.1998 Ne 1236) n ®enepaqbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO
CTaHJapTa OCHOBHOTO obmmero obpa3zoBanus (mprka3 MuHHCTEpCTBa 00pa3oBaHUs
P® ot 05.03.2004 Ne 1089).

B crpykType konudukaTopa BBIIENECHHI JBa pas3jena: IlepedeHb 3neMeHTOB
cojepkaHus, mpoBepseMbix Ha odk3ameHe (MA) mo xumum, u IlepedeHn
TpeOoBaHMH K YpPOBHIO IIOATOTOBKH BHEITYCKHHKOB [X KiTaccoB IO XHUMHH,
npoBepsieMbIx Ha Sk3amene (I'HA).

Pazgean 1. IlepeueHb 371eMeHTOB cOAep:KaHNsl, IPOBePsieMbIX
HA 3K3aMeHe M0 XMMHH

B crpykrype pasmena 1 koamdukaTopa BBIIEICHBI ISTh COICPKATEIBHBIX
6moxos (1, 2, 3, 4, 5). Bo Bropom cronbre yka3aH KOJX KOHTPOJIHPYEMOTO
9JIEMEHTa COACP)KAHMS (TEMBI), HA OCHOBE KOTOPOTO CO3MAIOTCS IPOBEPOYHBIC
3amaHus. B TpetbeM cTonblie mepeyrcaeHbl SIEMEHTHI COICPKaHMs, IPOBEPSIEMBIC
3aIaHUSIMHU K3aMEHAL[MOHHOW paboThlI.

Tabauya 1
Kon Kon
cojiep:Ka- | KOHTPOJIUPY- | DJIEeMEHTHI CO/IePKAHMS, MPOBepsieMble 3aTaHUSIMH
TeJIbHOTO eMoro IK3aMeHAIMOHHOW PadoThI
0J10Ka 3JIeMeHTa
1 BemectBo
1.1 Crpoenne aroma. CTpoeHHE 3JIEKTPOHHBIX 000JOYEK

atomMoB nepBbiXx 20 anemenroB Ilepuonnueckoit
cuctremsl J[.1. MenpaeneeBa

1.2 Iepuoguueckuii 3akoH u Ilepuoguueckas cucrema
xuMHueckux snemeHToB J.M. Menneneera
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1.2.1

I'pymnst v mepuoxsl  Ilepuonndeckoid  CHCTEMBI.
Ou3nyecKui CMbICT TOPSAKOBOTO HOMEpa XUMHYE-
CKOTO 2JIeMEHTa

Xumus. 9 knacc

1.2.2

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB U HMX
COEIMHEHUM B CBS3U ¢ MosioxkeHueM B Ilepuoauueckoit
cucreMe xummuaeckux daemenToB [[.M. Menneneena

1.3

CrpoeHre BemiecTB. XUMUYECKAsl CBs3b: KOBAJICHTHAS
(noJsipHasi M HETOJISIPHASL ), MOHHAsI, METAJUTMYECKAsT

1.4

BanentHocTh XUMHUYCCKUX OJICMCHTOB. CremneHb
OKHCJIICHUA XUMHUYCCKHX 3JICMCHTOB

1.5

YucTele BENIESCTBA U CMECHU

1.6

ATOMBI U MOJIEKYJBl. XUMHYECKUH 3reMeHT. [IpocTsie
Hu CIIOJKHBIC BEIIECTBA. OCHOBHEIE KJ1aCChI
HEOPTaHUYIECKUX BCIIECTB. Howmenknarypa
HEOpPraHWYEeCKUX COCIMHEHUN

322

XHUMHUYECKHE CBOMCTBA OCHOBAHUM

323

XHUMHYECKHE CBOMCTBA KMCJIOT

324

Xumuueckre CBONCTBa coliell (CpeiHux)

33

B3anmocss3b Pa3IMYHBIX KJIACCOB HEOPTaHUICCKUX
BCHICCTB

34

IlepBoHauanbHble  cBeleHUs 00

BEIIECTBAX

OpraHn4eCKux

34.1

VYrneBonopoasl MpefenbHble U HEempeaeiabHble: MeTaH,
9TaH, STUJICH, alleTHIICH

342

Kucnoponconepskaiiye BellecTBa: CHHUPTHI (METaHOI,
3TaHOJI, TIINIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHAs U
CTeapuHOBas)

343

buonornyecku BakHBIE BEILECTBA: 6em<14, JKUPBI,
YIJICBOABL

XuMHuuecKasi peakiust

2.1

Xumuueckass — peakuus.  YCIOBHSIT U TNPHU3HAKU
MPOTEKAHUSI XUMHUYECKUX peakuuil. XUMHUECKHe
ypaBHeHusi. CoxpaHeHME MacChl BEUIECTB  IpHU
XUMHYECKUX PEAKIIHSIX

2.2

Krraccnuxanus XUMHYECKUX Peaknuii Mo pasimIHbIM
IIPU3HAKaM: YUCIY U COCTaBY UCXOIHBIX U MOIYYEHHBIX
BEILIECTB, HU3MEHCHUIO CTeNeHen OKMCJICHUS
XMMUYECKUX 3JIEMEHTOB, MOMIOIIEHUIO M BBIICIECHUIO
SHEpPruu

23

OJIEKTPONUTBI U HEITIEKTPOIUTBI

24

KaTHOHBI U aHHOHBI. DJNEKTPOIUTHICCKAs! THUCCOLIHALIHS
KHCJIOT, IIeJIOUeH U cosied (CpeTHuX)

2.5

Peakumun  woHHOro  obmeHa u
OCYIIECTBIICHHS

yciaoBusa ux

2.6

OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIC
OKHCIIUTENbh U BOCCTAHOBUTEIb

peakiuu.

JJieMeHTApPHbIE OCHOBBI HEOPraHNYeCcKOH XMMHUM.

4 MeTtoabl MO3HAHMSI BEIIECTB M XMMUYECKUX sIBJIECHUI.

3KCHepI/IMeHTaJII)Hl>Ie OCHOBbI XUMHH

4.1

IMpaBuma  GesomacHOM  paboOTEI B IIKOIBHOU
nabopatopun. JlabopaTopHas mocyzna u 000pyI0BaHHUE.
Pasnenenne cMmecent u OUYHCTKA BEILECTB.
[IpuroroBieHue pacTBOpPOB

4.2

OmpeneneHue Xapakrepa Cpelbl pacTBOpa KHCIOT U
Imenoue ¢ IMOMOIIbI0 MHAMKATOpOB. KauecTBeHHBIE
peakuuu Ha HWOHBI B PacTBOpe (XJIOpuA-, cyibdar-,
KapOOHAT-HOHBI, HOH AMMOHWSI)

4.3

[Mony4yenue ra3000pa3HbIX BemiecTB. KadecTBEeHHbIC
peakuuu Ha Tra3o00pa3Hble BemiecTBa (KUCIOPOZ,
BOJOPOJ, YIIIEKUCIBIN I'a3, aMMHAK)

44

IlonydyeHue u u3ydyeHHUE CBOICTB U3YyUEHHBIX KJIACCOB
HEOPraHU4eCKUX BEIECTB

4.5

[IpoBeneHue pacueToB Ha OCHOBE ()OPMYII U ypaBHEHHIA
peaxkuit

4.5.1

BrIlunciieHrsl MacCOBOM TOJIM XMMHUYECKOTO DJIEMEHTA B
BEILECTBE

452

Brraucnennst MaccoBoi 10 pacCTBOPEHHOTO BEIIECTBA
B pacTBOpe

453

BerduciieHne KommdecTBa BeIecTBa, MacChl MITH 00beMa
BEILIECTBA 110 KOJIMYECTBY BELIECTBA, MAacCe MM 00beMy
OJIHOTO U3 PEareHTOB WM IIPOAYKTOB PEAKLIMU

IIpencrapieHnsi 00 OpraHM4YecKuX BelecTBax
3.1 XHUMHYECKHE CBOMCTBA IPOCTHIX BELIECTB
3.1.1 XuUMHYeCKHe CBOMCTBa MPOCTHIX BELIECTB-METAIIOB:
HIEJIOYHBIX u HIEJTIOYHO3EMEITbHBIX METaJIJIOB,
ATFOMHUHHS, KeJie3a
3.1.2 XUMHYeCKUEe CBONCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB:
BOAOPOAA, KHCIOpOAa, TaJOreHOB, CEphl, a30Ta,
¢docdopa, yraeposa, KpeMHHU
3.2 XUMHUYECKHE CBOMCTBA CJIOKHBIX BEIIECTB
3.2.1 Xumuueckue CBOICTBa OKCHJIOB: OCHOBHBIX,

aM(OTepHBIX, KUCIOTHBIX
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XuMHUS U KU3Hb

5.1

[TpoGyieMbl  6€30MACHOTO KCIIOJIB30BAHUSI BEIIECTB U
XUMHUECKUX PEaKIil B TOBCEIHEBHOM KU3HU

52

XuMH4ecKoe 3arpsa3HeHHE OKpPY Karolled Cpeibl U ero
MOCIIEICTBUS

53

UenoBek B MHpE BELIECTB, MAaTEPUATIOB M XUMHUYECKHUX
peakumit
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Pazpneu 2. IlepeyeHb TpeGOBaHUIl K YPOBHIO NOATOTOBKH BbIIIyCKHUKOB

IX knaccoB o XUMMHH, IPOBEPSIEMBIX IK3aMEHE

Tabauya 2
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Kon
TpedoBaHMIA

Onucanue TpeGOBaHMII K YPOBHIO IOAr0TOBKH,
JAOCTH:KEHHE KOTOPOro NMpoBepsieTcsl B X0/¢ IK3aMeHa

1

3HaTh/MOHUMATD:

1.1

XUMUYECKYIO CUMG0IUKY: 3HAKH XUMHYECKHX DIIEMEHTOB,
(dopMyIBl XMMHUYECKMX BEIIECTB, YPAaBHEHHUs XHMHUYECKHX
peakuui;

1.2

6adiCHellwue XumuuecKkue NOHAMUA. BEIIECTBO, XMUMUYECKUl
9JIEMEHT, aToOM, MOJIEKyJa, OTHOCHTEJIbHbIE aTOMHas U
MOJIEKYJIApHAs Macchl, MOH, KaTHOH, aHUOH, XUMHUUECKasl CBS3b,
AJIEKTPOOTPUIIATEIILHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIICHHS,
MOJb, MOIISIpHAsT Macca, MOJSIPHBIA 00BEM, PacTBOPHI,
JEKTPOJIUTHI u HEDJIEKTPOJIUTEHI, JMEKTPOIUTHYECKAS
JIUCCOLMAIIMSI, OKUCIIUTENb M BOCCTAHOBUTENb, OKHCIEHHE H
BOCCTAHOBJICHHE, TEIUIOBOM 3(P(EKT peakIiH, OCHOBHBIC THITBI
peakuuii B HEOPraHUYECKON XUMHUH,

XapaKTepHbIe NPU3HAKU BXKHEUIINX XUMUYECKUX TTOHATHH;

0 CymI€eCTBOBaHUN B3aHMMOCBA3HU MEXKIY BOKHEHIITUMH
XUMHWYCCKHUMHU ITOHATHUAMMU,

1.3

CMBIC]T OCHOBHBIX 3AKOHOG6 W Meopuil XUMUUX ATOMHO-
MOJIEKYJIIpHAs TEOPHs; 3aKOHBI COXPAHEHHs MAacChl BEIIECTB,
mocTosiHCTBa cocTana; Ilepuonnueckuii 3akon J[.M. Menzneneesa

1.4

INECPBOHAYAJIBHBIC CBEICHNS O CTPOCHHUU OPTaHNYCCKUX BCIICCTB

YMmerTh:

2.1

Haszvieamo:

XUMHWYCCKUEC JICMCHTBI;

COCAMHCHUS U3YUCHHBIX KJIaCCOB HCOPraHMYCCKUX BEUICCTB,

il
| | e | @
W —

OpraHMYecKHe BeulecTBa MO HX (opMylie: MeTaH, dTaH, ITUIIEH,
alleTUIeH, METAaHOJ], 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTa,
IJII0K033a, caxapo3a

2.2

Oo0vacuame:

221

(uzuueckuit  cMbIc  aTOMHOro  (IOPSAKOBOTO)  HOMepa
XUMHAYECKOTO D3JIEMEHTa, HOMEPOB TPYNIBl W TMepuoja B
ITepuoauueckoii cucreme .M. MenzneneeBa, kK KOTOPBIM 3JIEMEHT
MIPUHA]UICHKHUT;

222

3aKOHOMEpPHOCTM HU3MEHEHMsI CTPOEHUSA aTOMOB, CBOWCTB
AJIEMEHTOB B NpeJiesiaX MaJIbIX NEPUOJIOB U TJIABHBIX MOJATPYIIIL, a
TaK)Ke CBOHCTBA 00pa3yeMbIX HMH BBICIIHX OKCHIIOB;

223

CYINIHOCTh TIpoIlecca JJCKTPOIUTHYECKONH JTUCCOIMAIMHA ¥
peaxIfii HOHHOTO OOMEHa

2.3

Xapaxmepuweamb:

23.1

XUMHUYECKHE 3JIEMEHTHI (OT BOJOPOJa 0 KaJlbliKs) Ha OCHOBE UX
nonoxeHus: B [lepuoamdeckoil cucreMe XMMHUECKUX 3JIEMEHTOB
J . MenneneeBa u 0coOEHHOCTEH CTPOCHUS MX aTOMOB;

232

B3aMMOCBA3b MEXKAY COCTaBOM, CTPOCHHUEM H CBOMCTBaMH
HCOPIraHNUYCCKUX BCUICCTB,

233 XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX
BellecTB (OKCHIOB, KMCJIOT, OCHOBAHUH | coJicii);
234 B3aUMOCBSI3b MEXJAYy COCTaBOM, CTPOGHUEM U CBOHCTBaMH
OTJENbHBIX MPEICTaBUTENeH OPTaHMYECKHX BELIECTB
24 Onpedenamu/knaccugpuyuposamp:
2.4.1 COCTaB BEIIECTB 110 UX (hopmyJiam;
242 BaJICHTHOCTD ¥ CTEIICHh OKHMCJICHUS DJIEMEHTA B COCJIMHEHHH;
243 BUJ] XUMUYECKOU CBSI3U B COCAUHEHHUSIX;
2.4.4 MPUHAAJIEKHOCTh ~ BEHIECTB K  ONPENEICHHOMY  KJaccy
COEIMHEHUN;
245 THIBI XUMHYECKHUX PEAKIUH;
2.4.6 BO3MO)KHOCTh MMPOTEKAHUS peaKIMii HOHHOTO 0OMEHa,;
2.4.7 BO3MOXKHOCTb NMPOTEKaHUS PeaKkLUi HEKOTOPHIX IpeacTaBUTelNei
OpPTaHMYECKHX BEIIECTB: C KHUCIOPOIOM, BOJOPOJIOM, METAILIAMH,
BOJIOW, OCHOBaHUSIMH, KUCJIOTAMH, COJIIMHU
2.5 Cocmagnamo:
251 CX€MBI CTpOeHHUs1 aTOMOB IepBbIX 20 ssemenToB Ilepuoandeckoit
cuctemsl JI.M. Menaeneena;
2.5.2 (hopMyJIbI HEOPTAHUYECKUX COCTMHCHUN M3YUCHHBIX KJIACCOB;
2.53 YPaBHEHUSI XUMHUYECKHUX peaklui
2.6 Oobpawamuca:
C XUMHUYECKOH MOCY/I01 U JIAOOPaTOpHBIM 000pyI0BaHHEM
2.7 IIposooums onvimul / pacnoznasams ONbIMHBIM HYMeEM:
2.7.1 MOATBEPKIAIOIINE XUMHUECKHE CBOMCTBA H3YyUEHHBIX KJIACCOB
HEOPraHW4eCKUX BEIECTB;
2.7.2 M0 TOJIYYCHUIO, COOMPAHUIO M H3YYCHUIO XMMHUYECKHX CBOWMCTB
HEOPraHW4eCKUX BEIECTB;
2.7.3 ra3o00pa3Hble BELIECTBA: KHUCIOPOJ, BOAOPOM, YIJIEKHCIBIA Tas,
aMMHAK;
2.7.4 pacTBOpBl KHCIOT M IIEJOoYe 10 M3MEHEHHIO OKpacKu
WHJINKATOPA;
2.7.5 KHCJIOTHI, IEJIOYH ¥ COJIU 10 HAJMYHUIO B UX PACTBOpaX XJIOPHUJI-,
cynb(har-, KapOOHAT-HOHOB ¥ HOHA AMMOHHUS
2.8 Boiuucname:
2.8.1 MacCOBYI0 JIOMIO XHMHYECKOTO DJJIeMeHTa 10  (opMye
COCIAMHEHHUS;
2.8.2 MacCOBYIO JOJIIO BEII[ECTBA B PACTBOPE;
2.8.3 KOJIMYECTBO BellecTBa, OOBEM WM Maccy BellecTBa IO
KOJIMYECTBY BELIECTBA, OOBEMY MWJIM Macce pPEareHTOB MU
MPOJIYKTOB peaKiuu
2.9 Hcnonv3oeams npuodpemennsle 3HaAHUA U YMEHUSA
6 NPAKMUYECKOU 0eAMEIbHOCMU U NOBCCOHECEHOU HCUZHU OLA:
29.1 Oe3zomacHOro o0OpamieHWs C BENIECTBAMH W MaTepHalaMH B
MOBCEIHEBHOM JKU3HU M TPAMOTHOTO OKAa3aHUsS MEPBOW MTOMOIIH
IIPU 0KOTaX KUCJIOTAMH U IIeJI0YaMHu;
2.9.2 00BSICHEHHS OT/ICNIbHBIX ()aKTOB UM MPUPOIHBIX SBJICHHIA;
293 KPUTHYIECKON OIIEHKH MH(OPMAIHH O BEI[ECTBAX, HCIOIb3yEeMBIX

B OBITY
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