«YTBEPKIAIO» «COT'JIACOBAHO»
PykoBoauTen [peaceaarens
Re/epaabHbIH HHCTHTYT Hay4H0-MeTOIH4€eCKOro COBeTAa
e OI'BHY «®UIH» no XUMHH

B.P. ®aua
& 30 » oo p e 2013 T

Enunblii rocynapctBenHbli ak3amen nmo XMMUN

Komnduxkarop
3JIEMEHTOB COJIEPKaHMS U TPEOOBAHUI K YPOBHIO
MMOATOTOBKHU BBITTYCKHUKOB 00IIC00pa30BaTEIbHBIX
YUpEeXKIACHUHN IJIs1 TPOBEACHUS
€IMHOTO TOCY/TIapCTBEHHOT'O AK3aMEHa
10 XMMHH

noarorosiieH OenepaibHBIM FOCYIAPCTBEHHBIM OFOKETHBIM
HAYYHbIM yUpPEXKJICHUEM

«DEJIEPAJIbHBI UHCTUTY T MEJATOr'MYECKHUX U3MEPEHUIA»

XUMUS, 11 kmace 2

Koaunduxkarop
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0011e00pa30BaTe/IbHBIX YUPeKICHUI 1151 IPOBEACHNS eIMHOTO
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IlosicHuTEeILHAS 3aMMHCKa

Komudukarop srmeMeHTOB copepkaHHs M TpPeOOBaHWI K YPOBHIO ITOJATOTOBKH
BBIITYCKHUKOB 00I1€00pa30BaTeNbHBIX YUPEXKICHUH Ui €AMHOTO TOCYAapCTBEHHOTO
9K3aMEHa I0 XHMHH (Jajee — KOAM(HKATOp) COCTaBIeH Ha ocHOBe OO0s3aTenbHOTO
MHHAMyMa COJCp)KaHHS OCHOBHBIX 00pa30oBaTeNBHBIX IporpaMMm denepaabHOrO
KOMITIOHEHTa IOCYJapCTBEHHBIX CTaHJApPTOB OCHOBHOI'O OOILEr0 M CpeaHero (MOJHOIo)
obmero oOpa3oBaHuss 1o Xumum (0a30BOr0 W MNPOPHUIBHOTO YpOBHEH) (IpUKa3
Mumnmncrepcra oopasoBanust PO or 05.03.2004 Ne 1089).

Komudukarop mnpusBaH periaaMeHTHpOBAaTH coaepxkaHue M cTpykrypy KUM c
yueToM TpeOOBaHUH CTaHJapTa K ypOBHIO MOATOTOBKH BBIMYCKHHKOB. OH COJEPKHUT
CHCTEMAaTU3UPOBAHHBIN TepedyeHb BAKHEHIINX AJIEMEHTOB coaepkaHus (56), KOTOPBIH
paccMaTpuBaeTcs B KadeCTBE MHBAPHAHTHOTO Spa JCHCTBYIONIMX IIPOTPaMM IO XHMHH
JU1s 00111e00pa30BaTENbHBIX YUPEKACHNUI.

Komudukarop cocrour u3 aByx pazgenon: «llepedeHb 31€MEHTOB CoOnaep:KaHMS,
IPOBEPAEMBIX HAa EAWHOM TOCYyJapCTBEHHOM »JK3aMeHe Mo xumum» (pasgen 1) u
«[lepeueHr TpeOOBaHMIT K YPOBHIO IOATOTOBKH, IIPOBEPSEMBIX Ha  CIHHOM
rOCy/IapCTBEHHOM SK3aMEHe 10 XUMHUN» (pazzaen 2).

CrpykTypa paszmena 1 xomudukaropa MpHUBEIEHAa B COOTBETCTBHE CO CTPYKTYPOH
O0s3arensHOro MuHHMyMa cragpaproB 2004 r. Jlumbe 10 OTAECTBHBIM 3JIEMEHTaM
copepxaHus, GOPMYIUPOBKH KOTOPBIX IPEICTABICHBI B CTAaHIAPTE B CIHUIIKOM OOIIEM
BHUJIE, IPOBEAEHA UX JETaTH3als ¢ y4eTOM YPOBHS (DOPMHPOBAHUS COOTBETCTBYIOIMIMX
MOHATHH B Kypce XUMHU.

B paszmen 1 xommdukaTopa HEe BOLIUIM T€ JJIEMEHTHI COJACPXKaHUS 00S3aTEeIBHOTO
MHHHUMYMa, KOTOpPbIE:

— MoJUIeKaT M3YYEHHIO, HO HE SBIAIOTCA OOBEKTOM KOHTPONS M HE BKIFOUCHBI B
«TpeboBaHMS K yPOBHIO HOATOTOBKH BBEIITYCKHUKOBY;

— HE HaXOJT JOJDKHOTO IPHMEHEHHs M Pa3BUTHS B IPOrpaMMax M y4eOHHKaX Kak
0a30BOr0, TaKk U NPOPUILHOTO YPOBHEH U3YUYCHUSI XUMUU;

— HE MOTYT OBITh IPOBEPEHBI B paMKaX €IHHOTO TOCYIAPCTBEHHOTO K3aMeHa.

Pasmen 2 xomudukaropa comepKUT IMepedeHb ONePaIOHATN3NPOBAaHHBIX YMEHHH,
KOTOpBIC JOJDKHBI OBITH C(OPMHPOBAHBI B IIPOIECCE YCBOCHHS COOTBETCTBYIOLICH
CHUCTEMBbI 3HaHHWH. ODTHUM oOecredyeHa BO3MOXXHOCTh TU(PGEPEHIIUPOBAHHONW OIICHKH
y4eOHBIX JOCTIKEHHH BBITYCKHHKOB, M3y4YaBIINX XHMHIO, Kak Ha 0a30BOM, Tak U Ha
IPOQUITEHOM YPOBHSX.
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Pazpen 1. Hepe'leﬂb JJIEMEHTOB COAECPKaAaHUA, MMPOBEPAECMbIX HA €IHHOM
rocyiapCTB€eHHOM 3K3aMeHe 0 XUMHUH

B crpykrype paszgena 1 kxoaudukaropa BBIOCICHBI YETHIPE KPYMHBIX OJIOKa
cogepxxanus (1, 2, 3, 4). bnoku 1 u 4 BkIrOUaroT B ce0sl BeaylIHE COIEpIKATEIbHEIE
JIMHUY, YKa3aHHBIC XUPHBIM KypcuBOM. OTIENbHBIE DJIEMEHTHI COACPIKAHHs, HA OCHOBE
KOTOPBIX COCTABISIOT MPOBEPOUHBIC 3a7aHus, 0003HAYEHBI KOIOM KOHTPOJIHPYEMOIO

QJICMCHTA.
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Kox
0JI0KA
COJepIKAHUS U
coaepKaTesb-
HOW JJUHUM

Kox
KOHTPOJIM-
pyemoro
3JIEMEHTA

DJIeMEHTBI COdepKaAHUs,
nposepsiemble 3agannavmu KUM

1

TEOPETHYECKHUE OCHOBBI XUMHHN

1.1

Coepemenuble npedcma(menu}l 0 CmpoeHuu amoma

CrpoeHre OSIEKTPOHHBIX O00O0JIOYEK aTOMOB 3JEMEHTOB
NEePBBIX YeThIpEX IEPHOAOB: S-, P- W d-3J€MEHTHI
OnekTpoHHass KoHurypauuss aroma. OcHOBHOE U
BO30Y)KICHHOE COCTOSIHAE aTOMOB

1.2

Ilepuoouueckuii 3axon u Ilepuoouueckaa cucmema
xXumuyeckux ynemenmos JI.H. Menoeneesa

1.2.1

3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB 3JIEMEHTOB U HX
COEMHEHHUH 110 IEPUOJAM U rPyNIam

1.2.2

O6mmas xapaktepuctrka metamioB [A—IIIA rpynn B cBsizu ¢
ux nonoxenueM B Ilepuoanueckoil cucTeMe XUMHYECKHUX
anementoB [I.V. MenzeneeBa 1 0COOCHHOCTAMH CTPOEHHS
UX aTOMOB

123

XapakTepuCTUKa TMEPEXOJHBIX JJIEMEHTOB (MENIHW, ITMHKA,
XpoMa, Kele3a) MO HX TMOJOKECHHIO B IEPHOIUYCCKON
cucremMe xumudeckux a3nemeHToB J[.M. Menaeneera wu
0COOCHHOCTSIM CTPOCHHUS X aTOMOB

1.2.4

O6mas xapakrepuctuka HemerawioB [VA-VIIA rpynmn B
CBA3M C HX TnosiokeHueM B Ilepuonndeckoit cucreme
XUMHUYECKHX 3JIEMEHTOB J.U. MenneneeBa u
0COOEHHOCTSIMH CTPOEHHSI UX aTOMOB

1.3

Xumuueckasn ceésaszo u cmpoenue eeujecmea

1.3.1

KoBaneHTHass XumudecKkas CBs3b, €€ Pa3sHOBHIHOCTH H
MEXaHU3MBbI 00pa3oBaHUs. XapaKTEPUCTHKH KOBAJICHTHON
CBs3U (TMOMSIPHOCTH U DSHEprust cBs3m). MoHHAsS CBA3b.
Merammndeckas cBsizb. BogoposHas cBsi3b

1.3.2

OnexrpoorpunarensHocTs.  CreneHb
BaJIEHTHOCTb XUMHUYECKHX JIEMEHTOB

OKHCJICHUA u
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1.33 BermmecTBa MONEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHMSL.
Tun KpUCTAJUIMYECKOW pEIIeTKH. 3aBUCUMOCTh CBOWCTB
BEIECTB OT MX COCTAaBa U CTPOCHHS

1.4 Xumuueckan peakyus

1.4.1 Kiraccnguxanus XAMHUYECKHX peakuuil B HEOPraHUYECKOH
Y OpraHu4eckol XUuMUu

1.4.2 Tennosoit ekt XUMUYECKON peaKuuu.
TepMOXUMHUECKHE YPaBHEHUS

1.43 CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT PpasIHYHBIX
(hakTopoB

1.4.4 OOpaTuMBle W HEOOpaTHMBIE XHMHYCCKHE PEAKIHU.
Xumuuyeckoe paBHoBecue. CMelleHHE  XMMHYECKOTO
paBHOBECHS IO/ AEHCTBHEM Pa3IMIHBIX (HaKTOPOB

1.4.5 DNEKTPONIUTHYECKAS TUCCOLUAIIHS SJICKTPOJIIUTOB B BOIHBIX
pactBopax. CHJIbHBIE U C1a0ble QIEKTPOIUTHI

1.4.6 Peakiu nonHoro obMeHa

1.4.7 I'moponus coneil. Cpena BOAHBIX PacTBOPOB: KHcHasd,
HeUTpasibHasl, HIEJ0YHAas

1.4.8 Peakiuu  OKHCIUTEIBHO-BOCCTAaHOBUTENbHBIE. Kopposus
METAJJIOB U CIIOCOOBI 3aILUTHI OT Hee

1.4.9 DNEeKTpONN3 pacIulaBOB W PacTBOpOB (CoJIeid, Iienouei,
KHCJIOT)

1.4.10 | Vounsni (mpasmio B.B. MapkoBHHKOBA) M paIuKaiIbHBII
MEXaHU3MBbI peaklil B OpraHMyecKod XUMHUHU

2 HEOPTAHMYECKAS XUMUSA

2.1 Knaccupuxanus Heopranmueckux Berects. HomeHknaTypa
HEOPTaHWIECKHIX BEII[ECTB (TpuBHANbHAS "
MEXIYHapOaHas)

2.2 XapakTepHble XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
METAJJIOB: IIIEJIOYHBIX, IIETOYHO3EMENbHBIX, ATIOMHUHUS;
MEPEXOTHBIX METAIJIOB (MEJIH, IIMHKA, XpPOMa, JKeJe3a)

23 XapakTepHble XMMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
HEMETAJUIOB: BOJOpOJa, TaJIOTEHOB, KHUCIOPOAA, CEpHI,
a3ora, pocdopa, yriepoaa, KpeMHUS

2.4 XapakTepHble XMMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX,
aM(OTEepPHBIX, KUCIOTHBIX

2.5 XapakTepHble XUMHUYECKHE CBOWMCTBA OCHOBaHUH U
amM(OTepHBIX THAPOKCHIOB

2.6 XapakTepHble XMMHUYECKHE CBOMCTBA KUCIOT

2.7 XapakTepHble XUMUYECKHE CBOICTBa COJEH: CpEIHUX,
KHCJIBIX,  OCHOBHBIX;  KOMIUIEKCHBIX (Ha  mpuMepe
COCTMHCHNH aJIFOMMHUS ¥ INHKA)

2.8 B3auMocBsI3p  pasnMUHBIX =~ KJIACCOB  HEOPTaHUYECKUX
BEILIECTB
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OPTAHUYECKASA XUMUA

XUMUS, 11 knace

3.1

Teopus cTpoeHUsI OPraHUYECKUX COEAUHEHUI: TOMOJIOTHS U
nu3oMepus (CTPYKTypHasi U IpOCTpaHCTBEHHast). B3aumHoe
BJIMSHHUE aTOMOB B MOJIEKYJIaX

32

Tumbl cBs3ell B MOJICKYJIaX OPraHUYECKHX BEIECTB.
T'mOpunnzanus aroMHbIX opOuTanel yriaepona. Pamukain.
OyHKIMOHATbHAS TPYIITa

33

Knaccudukanus opranmdeckux BemiecTB. HomeHkiarypa
OpPraHMYECKHX BEUIeCTB (TpUBHAIBHAS M MEXKIyHApOIHAS)

3.4

XapakTepHble XMMHUYECKHE CBOMCTBAa  YIJIEBOJOPOJIOB:
aNKaHOB, LHUKJIOAJIKAHOB, aJKEHOB, JWEHOB, AalIKHHOB,
ApOMaTHUYECKHX YIIIEBOIOPOIOB (OEH3071a M TOIyOJIa)

35

XapakTtepHble ~ XMMHUYECKHE€  CBOWCTBA  MPEAENbHBIX
OJTHOATOMHBIX M MHOTOQTOMHBIX CITUPTOB, (peHoa

4.2

Obwiue npedcmasnenus 0 NPOMbIULICHHBIX CHOCODax
NOIy4eHUs 6AdHCHENUUX 6eU4eCE

4.2.1

IMoHsATHE O METATypruu: OOIIUE CHOCOOBI MOTYYCHUS
METaJJIOB

4.2.2

OOmire HaydHbIE MPUHIMIIBI XUMHYECKOTO IMPOM3BOCTBA
(Ha mnpuMepe NPOMBIIUIEHHOTO TIIOJYYEHUS aMMHaKa,
CepHOH KHCIIOTBI, METaHOJda). XHMHYECKOe 3arpsi3HeHue
OKpY>KarOLEH Cpesibl U €ro IOCIEACTBUS

423

[IpupoaHbIe HICTOYHHUKH YTIIEBOJOPOIOB, UX MepepadoTka

424

BricokoMonekynsipHbie COEIMHEHHUS. Peaxun
NOJMMEpU3allil M IOJIMKOHAeHcalMu.  [loiauMepsl.
[TmactMacchl, BOJOKHA, KAyYyKH

3.6

XapakTtepHble ~ XMMHYECKHE  CBOMCTBAa  aJlbJETHIOB,
MPEACTbHBIX KAPOOHOBBIX KHCIIOT, CIOXKHBIX 3QUPOB

3.7

XapakTtepHble XHUMHYECKHE CBOMCTBAa a30TCOAEPKAILIUX
OpraHUYECKUX COCIMHEHUN: aMHHOB M aMUHOKHUCIIOT

3.8

Buonoruuecku BaXKHbIC BELIECTBA: JKUPBI, OCIKU, YTICBOIbI
(MOHOCaxapuIbl, TUCAXAPUJIBL, TIOJIUCAXAPHJIBI)

3.9

B3anmocBsI3p opraHndeckux CoeAMHEeHHH.

METO/bI IO3HAHUA B XUMHUMU.
XUMMUS 1 )KU3Hb

4.1

3Kcnepumenmaﬂbnbte OCHO6bl Xumuu

4.1.1

IpaBuna pabotsl B mabopatopun. JlabopaTtopHas mocyna
obopynoBanue. IIpaBunma Oe3omacHOCTH mpU  paboTe
C COKUMH, TOPIOYAMH H TOKCHYHBIMH BCIICCTBAMH,
CpeacTBaMH OBITOBOH XUMHHU

Hayunble MeTompl MCCIEeIOBaHMS XMMHUYECKHX BEIECTB U
npeBpamieHuii. Meronbl pa3felieHusl cMeceid W OYUCTKHU
BEILIECTB

OmpeneneHne xapakTepa Cpembl BOJHBIX PAacTBOPOB
BenecTB. IHAMKATOpHI

KauectBennnie peaknou Ha HCOPraHWMYCCKUE BEIICCTBA U
HWOHBbI

4.1.5

KauectBeHHbIE PpCaKun OpraHuv4eCKux COEJTMHEHMI

4.3

Pacuemut no xumuueckum gpopmynam u ypasHeHuAM
peaxyuil

43.1

Brruncnenue MAaccChl PacTBOPEHHOTO BEIIIECTBA,
collepiKallerocss B OIpPENEJIeHHOM Macce pacTBopa ¢
U3BECTHOM MAacCOBOM J0JICH; BBIYHCICHUE MacCOBOM JIOJU
BEIIECTBA B PACTBOpE

432

PacueTbl OOBEMHBIX OTHOIICHHHA Ta30B MPU XUMHUYCCKHX
peaKImsix

433

PacueThl Macchl BemecTBa WM 00BeMa Tra3oB IO
W3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM 00BeMy
OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB

434

Pacuers! TemnoBoro 3¢ dekra peakuun

435

Pacuerst Maccel  (0ObeMa, KONHMYECTBA  BEIIECTBA)
HPOJYKTOB pEaKIWH, €CIH OJHO M3 BELIECTB JaHO B
U30BITKE (MMEEeT IPUMECH)

43.6

PacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuy, ecau OJZHO M3 BEIECTB JAaHO B BHJE PacTBOpa ¢
OIpeICICHHON MacCOBOH JOIel paCTBOPEHHOI'O BEILECTBA

4.3.7

Haxosxaenue MoJeKyIsipHO# opMyIibl BelecTBa

438

PacueTsl MaccoBoii UM 00BEMHOM J0JIM BbIXOJa IPOAYKTa
pCaKuun OT TCOPETUYCCKU BO3SMOXKXHOI'O

439

Pacuersl  MaccoBoil  momu  (Maccel)
COCJIMHEHHMS B CMECH

XHUMHYCCKOI'O

4.1.6

OcHOBHBIE  CcrocoObI  moyyueHuss (B Jiaboparopuu)
KOHKPETHBIX BEILECTB, OTHOCSIIMNXCS K H3Y4YCHHBIM KiIaccaM
HEOPTraHWYECKUX COCAMHEHHN

OcHOBHBIE  CHOCOOBI  TOJNyYeHHSI  YTJIEBOAOPOIOB (B
1abopaTopun)

OCHOBHBIE CHOCOOBI MONYYCHUS KHCIOPOACOACPKAIINX
coeMHeHHH (B 1aOOpaTOpUN)
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Paznen 2. [lepeyenb TpeGOBaHMii K YPOBHIO OJATOTOBKH,
NpoBepsieMbIX HA eJUHOM roCy/IapCTBEHHOM IK3aMeHe
10 XUMHH

Ilepeuens TpeOOBaHMII K YPOBHIO MOATOTOBKH, MPOBEPACMBIX Ha EANHOM
rOCy/IapCTBEHHOM 3K3aMEHE 110 XMMHH, COCTABJICH Ha OCHOBe TpeboBanuii depeparbHOro
KOMITOHEHTa T'OCYJapCTBEHHBIX CTaHAAPTOB OCHOBHOTO OOIIETO M cpexHero (TOJHOTO)
obmero obpa3oBaHus (6a30BOro M MPOGHIBHOTO YpoBHEH) (mpuka3 MuHOOpa3zoBaHHS
Poccun ot 05.03.2004 Ne 1089).

B crpykrype pasmena 2 BBIIENCHBI [Ba KPYNHBIX OJIOKAa yMEHHH W BHJIOB
NESTCIBHOCTH, COCTaBISIONIMX OCHOBY TpeOOBaHMI K  ypPOBHIO  IIOArOTOBKU
BEITYCKHUKOB. B  KaxaoM #3 3Tux ONOKOB JKUPHBIM KypCHBOM  YKa3aHBI
OllepallMOHAIM3UPOBAaHHBIE YMCHUS U BHIBI JCATEIBHOCTH, HPOBEpsSCMBIC 3aJaHUSIMU
KUM.

Kon
Koa | xonTpoan-

pa3nenal pyemoro

YMEHHs

YMeHnusi 4 BUbI AesATeJILHOCTH,
nposepsieMble 3aganusivu KUM

1 3HaTh/MOHUMATD:

1.1 Basxcuetimue xumuueckue nonamus

1.1.1 [ToHuMaTh  CMBICI  BaKHEHIINX TOHATUH  (BBIIEIATH  HMX
XapaKTepHbIE MPU3HAKH): BEIIECTBO, XUMUUYECKHNA 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTENIbHbIE ATOMHBIE W MOJIEKYJISIPHBIE MacChl,
WOH, W30TONbI, XHMHYECKas CBS3b, JIIEKTPOOTPHIATEIHHOCTD,
BAJICHTHOCTb, CTENEHb OKHCICHMS, MOJb, MOJIIpHAas Macca,
MOJISIPHBIH 00BEM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJIISIPHOTO
CTPOCHHsSI,  pacTBOPBI,  AJIEKTPOJIMTBHI U  HEDJIEKTPOJIUTHI,
JIEKTPOJIUTHYECKAST JUCCOLMAIUS, THAPOIN3, OKUCIHUTENb U
BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, O3JICKTPOJIU3,
CKOPOCTb XMMHMYECKOW pEaKIMH, XUMHUYECKOe paBHOBECHE,
TEIJIOBOM 3pdekr peaxuuy, YIIIEPOIHBIN CKeJIeT,
(GyHKUMOHATBHAS TPYIINA, U30MEPHUS M TOMOJIOTHS, CTPYKTYPHAs H
MIPOCTPAHCTBEHHAss HM30MEPHs, OCHOBHBIE THUIBl pEakuil B
HEOPraHWYEeCKOW M OPraHNYeCKON XUMHUH

1.1.2 BEIABIATE B3aMMOCBSI3H ITOHATHH

1.1.3 HUcnonp3oBare  BakHEHIIHE  XUMHYECKHE  IIOHSATHA  JUII
00BsSICHEHHS OTACIBHBIX (PAKTOB U SIBICHHN

1.2 OcHo6Hble 3aKOHBL U MEeOPUN XUMUU

1.2.1 IIpuMEeHAT,  OCHOBHBIE  IIOJIOXKEHHUS  XUMHUYECKHX  Teopuit
(cTpoeHuss aTroMa, XHUMHYECKOW CBSI3H, DJICKTPOIMTUYCCKON
JUCCOIMAINY, KHUCIOT M OCHOBAHWUH, CTPOEHHUS OPraHUYECKUX
COCIMHEHHH, XUMHUYECKON KMHETHKHW) Ui aHalu3a CTPOSHUS WU
CBOMCTB BEILIECTB
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1.23 ITonumate cmbica Ilepuoguueckoro 3akona /I.M. Menneneesa u
HCTIOJIB30BaTh €ro Ul KayecTBEHHOTO aHalinu3a U OOOCHOBAHUS
OCHOBHBIX  3aKOHOMEDHOCTEH CTPOGHUS aTOMOB, CBOWCTB
XMMHYECKUX 3JIEMEHTOB M UX COSIMHCHUI
1.3 Basicneiiviue sewiecmsa u mamepuaivl

1.3.1 KnaccuduuupoBars HeOpraHM4eCKHe W OpPraHUYEeCKHE BEIIECTBA
10 BCEM MU3BECTHBIM KIIACCH(PHUKAMOHHBIM MTPU3HAKAM

1.3.2 ITonuMare, 4YTO  MpaKTUYECKOE  NPUMEHEHHWE  BEIICCTB
00yCIIOBJIEHO UX COCTaBOM, CTPOSHHEM U CBOHCTBaMH

1.33 HmeTs mpencTaBieHHe O PoJId M 3HAUYEHUM JAHHOTO BELIECTBAa B
MIPaKTUKE

1.3.4 OOBsicHATH 00IIMe crocoObl U MPUHIUIBI NOTY4YeHHs Haubosee
Ba)KHBIX BEUIECTB

YMmerhb:
2.1 Ha3zvigamo

2.1.1 U3yUYeHHBbIE BEIIEeCTBA IO TPUBHAIBHOW WIM MEXIyHapOIHOU

HOMEHKJIAType
2.2 Onpeodenams/ Knaccugpuyuposams:

2.2.1 BaJICHTHOCTh, CTENECHb OKHCICHHS XHUMHUYECKHUX JJIEMEHTOB,
3apsiibl HOHOB;

2.2.2 BHJ XUMHUYECKHX CBS3EH B COCIMHECHUAX M THIT KPUCTAILTHYCSCKON
PEIIEeTKH;

223 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT,

2.2.4 XapakTep CpeJibl BOJHBIX PACTBOPOB BEIECTB;

2.2.5 OKHCIIUTENIb U BOCCTAHOBUTEIb;

2.2.6 IIPUHAIEKHOCTh BEILECTB K Pa3Iu4HBIM KJaccam
HEOPTraHWYECKUX U OPTraHUIECKUX COeTMHEHUH;

2.2.7 TOMOJIOTH ¥ U30MEDHI;

2.2.8 XVUMHYECKUE PEaKIUK B HEOPTaHMYECKO U OPraHUYeCKON XHUMUHU
(o BceM M3BECTHBIM KJIacCU(HKALMOHHBIM NPU3HAKAM )

2.3 Xapaxmepuzosamp:

2.3.1 S-, p- u d-3MeMeHTHl MO WX MONOXKeHH:0 B Ilepromuueckoii
cucreme JI.M. MenneneeBa;

2.3.2 oOmye XWUMHYECKHE CBOWCTBA NMPOCTHIX BEIIECTB — METAIJIOB U
HEMETAJUIOB;

233 o0mue XUMHUYECKHUE CBOMCTBa OCHOBHBIX KJIaCCOB
HEOpPraHUYECKHX COCTUHEHHH, CBOWCTBa OTJEITBHBIX
IIpeficTaBUTENEH STHX KJIACCOB;

234 CTPOCHUE M XHMHUYCCKHE CBOWCTBA HM3YYEHHBIX OPTraHHYCCKHUX
COEIMHEHUH

1.2.2 [TonnMaTe TpaHUIBl MPUMEHUMOCTH HW3YYEHHBIX XHMHUYECKHX
TeOpHit
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XUMUS, 11 knace

2.4

O0vacuamo:

24.1

3aBHCHMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COETUHEHUH
OT TMoJoXeHust dnemeHTa B Ilepuogudeckoil  cucreme
J.W. Menneneena,

242

MPUPOJy  XUMHUYECKOW  CBS3M  (MOHHOHM,  KOBaJCHTHOW,
METAJJTMUECKOM, BOJIOPOJIHOI);

243

3aBUCUMOCTb CBOWCTB HCOPraHUYCCKUX U OPraHNYCCKUX BEIICCTB
OT UX COCTaBa M CTPOCHMUA,

244

CYITHOCTBb H3Yy4YCHHBIX BHJIOB XUMHYCCKUX peaKuHﬁ:

AIIEKTPOIUTAIECKOI JIMCCOLMAIINH, HOHHOTO obMeHa,
OKHCITUTEIEHO-BOCCTAHOBHTEILHBIX (u COCTaBIISTh 17
ypaBHEHUs);

245

BJIMSTHUC  PA3JIMYHBIX (baKTOpOB Ha CKOpOCTb XUMHUYECKOU
PCaKIIM1 U Ha CMCIICHUC XUMUYCCKOro paBHOBCCHU L

2.5

IInanuposamuv/nposooums:

2.5.1

9KCIIEPUMEHT II0 MOJYYCHHUIO W PACHO3HABAHHUIO BAaKHCHIINX
HEOPTaHWYECKUX W OPTraHMYECKHX COCIUHEHWH, C y4eTOM
NPUOOPETCHHBIX 3HAHWH O NpaBWIaXx Oe30macHOW padoThHl ¢
BEIIIECTBAMH B JIAOOPATOPHHU U B OBITY;

252

BBIYUCIICHUA 110 XUMHWYCCKUM (I)OpMyJ'IaM 1 YPaBHCHHUAM
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