IIpoexm

Enunblii rocynapcrBenHblii 3k3amed no XUMUHN

Koxudpuxarop
3JIEMEHTOB CO/IePKAHNS U TPeOOBAHUH K YPOBHIO
MOJATOTOBKH BBINYCKHUKOB 00111e00pa30BaTeIbHbIX
yupe:xaeHuii 1is nposeaenns B 2012 roay
€/IMHOI0 FOCY/AapCTBEHHOI0 K3aMeHa
10 XUMHUM

noAroToBJICH (I)ez[epam,HmM rocyaiapCTB€HHbIM HAYYHBIM YUPECKACHUEM

«DEJIEPAJIBHBIA HHCTUTYT NEJATOTrMYECKUX U3MEPEHMIT»

XMW, 11 knace

Koaunduxkarop
371eMEHTOB CO/lep:KaHus U TPeOOBAHMIi K YPOBHIO NOATOTOBKH BbIMYCKHUKOB
001eo0pa3oBaTe/IbHBIX YUpeKIeHUI 1 nposeaenus B 2012 roay eanHoro
rocy1apcTBeHHOro 3k3amMena no XUMHUU

IlosicHuTEeILHAS 3aMMHCKa

Komudukarop srmeMeHTOB copepkaHHs M TpPeOOBaHWI K YPOBHIO ITOJATOTOBKH
BBIITYCKHUKOB 00I1€00pa30BaTeNbHBIX YUPEXKICHUH Ui €AMHOTO TOCYAapCTBEHHOTO
sk3ameHa 2012 roma mo xumuu (manmee — KOAU(PHUKATOP) COCTaBIeH HAa OCHOBE
OOs3aTeNbHOT0O MHUHHMyMa COJCP)KaHUS OCHOBHBIX 0Opa30BaTEIBHBIX IPOTpaMM
DenepallbHOTO KOMIIOHEHTA IOCYJapCTBEHHOIO CTaHAApTa CPEAHEro (MOJIHOro) oOLero
o0pazoBaHusl MO XUMHH, 0a30BBIA W TPOQUILHBIH YpoBHH (TpHKa3 MuHHCTEpCTBa
obpasoBarus PO or 05.03.2004 Ne 1089).

Komudukarop mnpu3BaH periaaMeHTHPOBATH copepxkaHue M cTpykrypy KUM c
yueToM TpeOOBaHUH CTaHJapTa K YpPOBHIO IMOATOTOBKH BBIMTYCKHHKOB. OH BKIIIOYaeT
CHCTEMAaTH3UPOBAHHBII MEpeUeHb BAXHEHIINX AIEMEHTOB copepxkaHus OO0s3aTenbHOTO
MuHHMyMa craHmaptoB 2004 1. (56), KOTOpBEIH paccMaTpuBaeTcs B KadecTBe
WUHBapUAHTHOTO spa JEHCTBYIOLIMX MPOrpaMM IO XMMHHU Ul 0011eo0pa3oBaTeNbHBIX
YUIPEKIECHUH.

Komudukarop cocromt m3 aByx pazgenoB: «llepedeHb 31€MEHTOB ComepiKaHHS,
IPOBEPSACMBIX Ha EIMHOM TOCYJapCTBCHHOM »JK3aMeHe MNOo XuMum» (pasgen 1) u
«Ilepeuenr TpeGOBaHMII K ypPOBHIO TOATOTOBKM, IIPOBEPSIEMBIX HAa EIUHOM
rOCyJapCTBEHHOM dK3aMeHe 10 XUMHW» (pasnen 2).

Crpykrypa paszgena | xoamduxaTopa IpHBEAEHA B COOTBETCTBHE CO CTPYKTYpOi
OO6s3aTensHOro MuHMMyMma craaaptoB 2004 r. Jlumb 1O OTHAENBHBIM BIIEMEHTaM
copepxaHus, (GOPMYIMPOBKH KOTOPBIX MPEICTABIEHBI B CTAHIAPTE B CIHUIIKOM OOIIEM
BHIe, IPOBEJCHA MX JICTAIH3ALUS C yIETOM YPOBHSA (JOPMHPOBAHHSA COOTBETCTBYIOMINX
TIOHATHH B Kypce XUMHU.

B pasgen 1 komudukaropa He BOUIIM TE€ D3JIEMEHTHI COJAEpP)KAHMSA CTaHIApTa,
KOTOpBIE:

— ToJUIeKaT M3YYEHHIO, HO HE SBISIOTCA OOBEKTOM KOHTPONIL M HE BKIIFOUCHBI B
«TpeboBaHMs K yPOBHIO HOATOTOBKH BBIITYCKHAKOBY;

— He HaXoJAT JOKHOTO MPHMEHEHMs M Pa3BUTUS B MPOrpaMMax M ydeOHHKax Kak
6a30BOT0, TaK U MPOPHILHOTO YPOBHEN H3yUESHUS XUMHUM,

— He MOTYT OBITh IIPOBEPEHBI B paMKaX €IHHOTO TOCYIAPCTBEHHOTO dK3aMeHa.

Paspmen 2 xomudukaropa comepKUT IEepedeHb ONEPAOHAIN3NPOBAHHBIX YMEHHH,
KOTOpBIE JOIDKHBI OBITH COPMHUPOBAaHBI B IIPOIlECCE YCBOCHUS COOTBETCTBYIOLIEH
CHCTEMBl 3HAHHH. OTHM o0ecledeHa BO3MOXHOCTh IHU(D(HEPCHIMPOBAHHON OLCHKH
y4eOHBIX JOCTHXKEHHH BBITYCKHHUKOB, M3Yy4YaBIIMX XHMHIO, Kak Ha 0a30BOM, Tak M Ha
npoUILHOM YPOBHSX.
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XUMUS, 11 knace

Pazpen 1. Hepeqeﬂb JJIEMEHTOB COAECPKaAaHUA, MMPOBEPAECMbIX HA €IHHOM
rocyiapCTB€eHHOM 3K3aMeHe 0 XUMHUH

B crpykrype pasgmena 1 xoaudukaTopa BBIAENIEHBI UYETHIpE KPYMHBIX Ooka
cogepxanus (1, 2, 3, 4). Kaxnplit 13 HUX BKIIOYAET BEAyIIHE COJep KaTelbHBIC JTHHUH,
YKa3aHHBIC JKUPHBIM KypcuBOM. OT/eNbHBIC 3JIEMEHTHI CO/ICP)KaHusl, HA OCHOBE KOTOPBIX
COCTaBJISIFOT MPOBEPOYHbBIC 331aHNUs, 0003HAYCHBI KOJIOM KOHTPOJIMPYEMOTO AJIEMEHTA.

XUMUS, 11 knace

Kon
0JI0KA
coJepKAHUS U
coJepIKaTeb-
HOM JJUHUM

Kox
KOHTPOJIH-
pyemMoro
3JIEMEHTA

DJIeMeHTBI COdepP:KAHUS,
nposepsiemble 3aganusivu KUM

1

TEOPETHYECKHUE OCHOBbBI XUMHUHN

1.1

COGPEMEHHble npedcmamenuﬂ 0 cmpoeruu amoma.

CrpoeHue OSIEKTPOHHBIX O00O0JOYEK aTOMOB 3JEMEHTOB
HEePBBIX YETHIPEX IEPHOAOB: S-, P- W  d-3JeMEHTHL
OJekTpoHHass  KoH(urypamuss aroma. OCHOBHOE |
B030YKJICHHOE COCTOSIHHE aTOMOB

1.2

Ilepuoouueckuii 3axkon u nepuoouueckas cucmema
xumuueckux rnemenmos /[.U. Menoeneesa

1.2.1

3aKOHOM€pHOCTI/I U3MEHEHHUS CBOMCTB DJJIEMEHTOB MU UX
COEJIMHEHUH TI0 nepruoJam U rpymnmnam

1.2.2

OOmas XapakTepUCTHKAa METAUIOB TJAaBHBIX IOATPYIII
[-II rpynm B cBA3U C MX IOJIOKEHHUEM B IEPUOIUYECKON
cucremMe Xumuueckux ayemeHTtoB JI.M. MeHnneneeBa u
0COOCHHOCTSIMU CTPOCHHS UX ATOMOB

123

XapakTepucTHKa MEPEeXOJHBbIX 3JIEMEHTOB (MelIu, LHHKA,
Xpoma, XKeljie3a) MO0 HMX TOJOXKCHHI0O B MEPUOJAUYESCKON
cucreMe XuMHUeckmx d3nemeHToB J[.M. MenaeneeBa u
0COOCHHOCTSIM CTPOCHHS HX aTOMOB

1.2.4

OOmas xapakTepUCTHKAa HEMETAIIOB TJIABHBIX IIOATPYIII
I[V-VII rpynn B cBA3M C UX MOJIOKEHUEM B NIEPHOAUYECKOU
cucreMe xumuueckux diaemeHtoB JI.M. Menneneesa u
0COOEHHOCTSIMU CTPOCHHS HX aTOMOB

1.3

Xumuueckasn ceésaszo u cmpoenue eeujecmea

1.3.1

KoBanentnass xumudeckass CBsI3b, €€ Pa3HOBUAHOCTH HU
MEXaHU3MbI 00pa3oBaHUs. XapaKTEPUCTHKH KOBAJICHTHON
CBs3U (TIOJSIPHOCTH WM DHEPrUsl CBs3W). VIOHHAs CBS3b.
Meramyeckas cBsi3b. BonopoaHas cBsi3b

1.3.2

3JI€KTpOOTpI/II_[aTeIII>HOCTI). CrereHb OKHCJICHHUSA u

BaJICHTHOCTb XMMHWUYCCKUX 3JICMCHTOB

© 2012 depepanbHas ciayx0a 1o Hax3opy B chepe odpaszoBanus U Hayku Poccuiickoii deneparmn 3

1.33 BermmecTBa MONEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHMSL.
Tun KpUCTAJUIMYECKOW pEIIeTKH. 3aBUCUMOCTh CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHMUS

1.4 Xumuueckan peakyus

1.4.1 Kiraccnguxanus XAMHUYECKHX peakuuil B HEOPraHUYECKOH
Y OpraHu4ecKol XUMUU

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.
Xumuueckoe  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 | Monnsiii (mpaBuno B.B. MapkoBHUKOBa) U paguKaIbHBIN
MEXaHU3MBbI peaklil B OpraHMyecKod XUMHUHU

2 HEOPTAHUYECKAS XUMUA

2.1 Kiaccnguxarus HeopraHmdecknx BemecTB. HoMmeHkmatypa
HEOPraHN4eCKuX BEILIECTB (TpUBHAIbHASL u
MEXTyHapO IHas )

2.2 XapakTepHble XMMHYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
METaJJIOB: IIEJIOYHBIX, MIETOYHO3EMENbHBIX, ATIOMHUHUS;
MEepeXOTHBIX METAIUIOB (MeaH, IMHKA, XpOMa, JKeje3a)

2.3 XapakTepHble XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
HEMETAJUIOB: BOJOPOJA, TalloTCHOB, KUCIOPOAA, CEPBL,
azoTa, hocdopa, yriepoja, KpeMHHs

2.4 XapakTepHble XUMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX,
aM(OTEPHBIX, KUCTOTHBIX

2.5 XapakTepHble XUMHMYECKME CBOMCTBA OCHOBAaHUM U
aM(OTepHBIX THIPOKCHIOB

2.6 XapakTepHble XUMUYECKUE CBOMCTBA KUCIOT

2.7 XapakTtepHble XUMUYECKHE CBOMCTBa COJEH: CpeaHuX,
KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha  IIpuMepe
COCIMHCHHUH aIIOMHMHUS ¥ LINHKA)
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XUMUS, 11 knace

2.8

BzanmMocss3e
BEIIIECTB

Pa3JIMIHBIX KJIaCCOB HCOPraHU4CCKUX

XUMUS, 11 knace

OPTAHMYECKASA XUMUA

OCHOBHBIE CHOCOOBI MOJYYCHUS KHCIOPOACOACPIKAIINX
coeMHeHHH (B 1a00paTOpUN)

3.1

Teopus cTpoeHUsI OPraHUYECKUX COEAUHEHUI: TOMOJIOTHS U
nu3oMepus (CTpyKTypHas U IPOCTpaHCTBEHHas). B3aumHoe
BJIMSHUE aTOMOB B MOJIEKYJIaX

32

Tumbl cBs3ell B MOJICKYJIaX OPTaHUYECKHX BEIECTB.
T'mOpunnzanus aromMHbIX opOuTanied yrieponaa. Pamukain.
QDyHKIHOHAIBHAS TPYyIIa

33

Knaccudukanus opranudeckux BemiecTB. HomeHkiarypa
OpPraHMYEeCKHX BEeUIeCTB (TpUBUAIBHAS M MEKIyHApOIHAS)

3.4

XapakTepHble XMMHUYECKHE CBOMCTBa  yIJIEBOJOPOJOB:
aNKaHOB, LHUKJIOAJIKAHOB, aJKEHOB, JWEHOB, AalIKHHOB,
ApOMaTHYECKHX YIIIEBOIOPOIOB (OEH3071a M TOIyOJIa)

35

XapakTtepHble ~ XMMHUYECKHE  CBOWCTBA  MPEAENbHBIX
OJTHOATOMHBIX M MHOTOQTOMHBIX CITUPTOB, (peHoIa

4.2

Oowue npeocmasnenus 0 NPOMbIULIEHHBIX CROCOOAX
ROJIyYeHUS 8AHCHEUMUX 6eUeCE

4.2.1

TTonsiTie o MeramTypruu: OOIIME CHOCOOBI IONY4CHHUS
METaJJIOB

422

OOmue Hay4yHbIe MPUHLIUIBI XUMHUYECKOTO HPOU3BOACTBA
(ma mTpuMepe TPOMBIIIICHHOTO TIOJNYYEHHS aMMHaKa,
CEpHOM KHCIIOTHI, MeTaHoNa). XWUMHYECKOe 3arpsisHEeHHe
OKpY>Karolllel cpefibl U ero MOCIeACTBUS

423

[TprpoaHBIe HCTOYHHUKH YTIIEBOAOPOIOB, MX IlepepaboTKa

424

BeicokoMonekyspHble COECTMHECHHUA. Peaknuun
HojauMepu3auu M NoJuKoHAeHcanuu.  Ilonumepsl.
IInacTMaccel, BOJOKHA, KAyuyyKu

3.6

XapaktepHble ~ XMMHYECKHE  CBOMCTBAa  albJETUIOB,
MpeAeTbHBIX KAPOOHOBBIX KHCIIOT, CIOXKHBIX YQUPOB

3.7

XapakTepHble XHUMHYECKHE CBOMCTBAa a30TCOAEPKAILIUX
OpraHUYEeCKUX COCIMHEHUN: aMHUHOB M AMUHOKHUCIIOT

3.8

Buonoruuecku BaKHbIC BEUIECTBA: JKUPBI, OCIKU, YTICBOIbI
(MOHOCaxXapu/Ibl, TUCAXAPUJIbL, TIOJIMCAXAPHUJIBI)

3.9

B3anmocBsI3p opraHndeckux CoeANHEeHHH.

METOJAbI IIO3ZBHAHUSA B XUMHWH.
XUMMUS 1 )KU3Hb

4.1

3Kcnepumenmaﬂbnbte OCHO6bl Xumuu

4.1.1

IpaBuna pabotsl B m1abopartopun. JlabopaTtopHas mocyna u
obopynoBanue. IIpaBunma Oe3omacHOCTH mpU  paboTe
C COKUMH, TOPIOYAMH H TOKCHYHBIMH BCIICCTBAMH,
CpeacTBaMH OBITOBOH XUMHHU

Hayunble MeTombl MCCIEAOBaHMS XMMHYECKHX BEIIECTB U
npeBpamieHuii. Meronpl pa3feneHuss cMeceid W OYUCTKHU
BEILIECTB

OmpeneneHne xapakTepa Cpembl BOJHBIX PAacTBOPOB
BenecTB. IHAMKaTOpHI

KauectBennnie peaknu Ha HCOPraHWMYCCKUE BECIICCTBA U
HWOHBbI

4.3

Pacuemut no xumuueckum gpopmynam u ypasHeHuAM
peaxyuil

43.1

Brruucnenue Macchbl pacTBOPEHHOTO BECIIIECTBA,
collepKallerocss B OIpPENEJICHHOM Macce pacTBopa ¢
HM3BECTHOI MaccOBOIi fojei

432

PacueTbl OOBEMHBIX OTHOIIEHHM Ia30B HPU XUMHUYECKHX
peakuusax

433

Pacyersl Maccel BemiecTBa WIM 00BeMa Ta3oB IO
W3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM O00BeMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB

434

Pacuets! TemnoBoro 3¢ dekra peakiuu

435

Pacuerst Maccel  (00BeMa, KONHMYECTBA  BEIIECTBA)
HPOAYKTOB pEaKUWH, €CIM OJHO M3 BEUIECTB JaHO B
U30BITKE (MMEET IPUMECH)

43.6

PacueTsl Macchl (00beMa, KOTMYECTBA BEIECTBA) NMPOTYKTa
peakIuu, eclnu OJHO M3 BEMIECTB JaHO B BHIE PAacTBOpa C
OIpeIeICHHON MacCOBOH JOel paCTBOPEHHOI'O BEILECTBA

4.3.7

HaxoxeHue MoeKyasipHOi hopMyJibl BelecTBa

438

Pacduersl MaccoBoi M 00bEeMHOM JOJU BBIXOZAA nopoayKTa
pCaKuuun OT TCOPECTUYCCKU BO3SMOXKXHOI'O

439

PacueTsl  MaccoBOil  gomum  (Macchl)  XMMHYECKOTO

COCIMHCHUSA B CMCCH

4.1.5

I/IHGHTI/I(l)I/IKaI.II/Iﬂ OpraHu4CCKuX COEJTMHEHMI

4.1.6

OcHOBHBIE  cnocoObl  mosyueHuss (B Jiaboparopuu)
KOHKPETHBIX BEILECTB, OTHOCSIIMXCS K H3Y4YCHHBIM KIaccaM
HEOPTraHWYECKUX COCAMHEHHUN

OcHOBHBIE  CHOCOOBI  ITOJNyYeHHSI  YTIEBOAOPOIOB (B
1abopaTopun)
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XUMUS, 11 knace

Pa3nen 2. [lepeyeHb TpeGOBaHMI K YPOBHIO IIOATOTOBKH BHITYCKHHKOB,
BBINOJHEHNE KOTOPBIX MPOBEPsIeTCsl HA eIHHOM rOCy1apCTBEHHOM IK3aMeHe
o XUMHH

Ilepeuens TpeboBaHMHA K YPOBHIO IIOJTOTOBKM BBITYCKHUKOB II0 XHMHH,
BBITIOJTHCHUE KOTOPBIX IPOBEPSIETCS HA €IMHOM TOCYAapCTBEHHOM JK3aMEHE, COCTAaBIICH
Ha OcHOBe TpeboBanuii denepanbHOr0 KOMIIOHEHTa TIOCYAAapCTBEHHOTO CTaHAapTa
cpeaHero oduiero (mMoJHoro) oOpa3zoBanus (6a30Boro u npoduiabHOro ypoBHeit) 2004 T.

B crpykrype pa3menma 2 BBINENCHBI J[Ba KPYNHBIX OJIOKA yMEHHH U BHIOB
JEATEIBHOCTH,  COCTaBISIIOIIMX OCHOBY TpeOOBaHMH K  YPOBHIO  IIOJATOTOBKU
BBIIYCKHUKOB. B KakmoM u3 93THX OJIOKOB JKHPHBIM KypCHBOM  yKa3aHBbI
OIlepaMOHATM3NPOBAHHEIE YMEHUSI W BHIBI ACSATEIHFHOCTH, MpPOBEpsACMBIC 3aJaHUSMU
KUM.

XUMUS, 11 knace

Kon
Kon | xonTposau-

pasnena  pyemMoro

yYMeHHs

YMeHusi 4 BUABI 1eATEIbHOCTH,
npoBepsiemble 3agannsasvu KUM

1 3HATHL/MOHNMATD:

1.1 Baosicueiimue xumuueckue nonamus

1.1.1 IToHnMaTe CMBICT  BaKHEHIMX TOHATHH  (BBIOCIATH  HX
XapaKTEePHbIC MPU3HAKH): BEIIECTBO, XUMUYECKHI 3JIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTENbHbIE ATOMHBIE W MOJIEKYJISIPHBIE MaccChl,
WOH, H30TONbI, XHMHYECKas CBfA3b, 3JIEKTPOOTPHIATEIHHOCTD,
BaJICHTHOCTh, CTENEHb OKHCJCHHS, MOJb, MOJIIpHas Macca,
MOJIIPHBIH 00bEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO
CTPOCHHsI,  pacTBOPBI,  AJIEKTPOJIUTBI U  HEDJIEKTPOJIUTHI,
SJIEKTPOJIUTHYECKAsT JAUCCOLMAIUS, THAPOJN3, OKUCIHUTENb U
BOCCTaHOBUTEIb, OKUCJIICHUE W BOCCTAHOBJIICHHE, OSJICKTPOJIM3,
CKOPOCTh ~XMMHMYECKOW pEaKIMH, XHMHUECKOC pPaBHOBECHE,
TETUIOBOM ekt peaxuuy, YIIIEPOIHBIN CKEJIET,
(hyHKIMOHAJIbHAS TPYIINa, H30MEPHs U TOMOJIOTHUS, CTPYKTYpHAs U
MPOCTPAHCTBEHHAsT HM30MEPHs, OCHOBHBIC THUIBI pEaKIUil B
HEOpPraHW4YecKOH M OpraHMYecKON XUMHUH

1.1.2 BEISBAATH B3aUMOCBSI3HU TTOHITHH

1.1.3 Hcnonp30BaTh  BaKHEMIIME  XUMUYECKHE  IOHATHA IS
00BSCHEHHSI OTICNIbHBIX (DAKTOB M SIBJICHHIA

1.2 OcHogHblE 3aKOHBL U MEeOPUN XUMUU

1.2.1 [IpuMeHAT,  OCHOBHbBIE  TOJIOKEHHS  XMMHUYECKHX  TEOopui
(cTtpoeHust aroMa, XHMHYECKOW CBSI3H, DIJIEKTPOIMTHYECKON
JUCCOIMAIIMH, KHUCIOT M OCHOBAHWUW, CTPOCHHUS OPraHUYECKUX
COEIMHEHNH, XUMUYECKOW KHHETHKH) Ul aHAIn3a CTPOCHUS U
CBOMCTB BEIIECTB

1.23 ITonumate cmbica Ilepuoguueckoro 3akona /I.M. Menneneesa u
HCTIOJIB30BaTh €ro Ul KayecTBEHHOTO aHalinu3a U OOOCHOBAHUS
OCHOBHBIX  3aKOHOMEDHOCTEH CTPOGHUS aTOMOB, CBOWCTB
XVMHYECKUX JJICMEHTOB M UX COSTMHCHUI

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
00yCIIOBIEHO 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

2 YMmeThb:

2.1 Ha3zvigamo

2.1.1 U3yUYeHHBbIE BEIIEeCTBA IO TPUBHAIBHONW 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 XUMHYECKUE PEaKIUK B HEOPTaHUMYECKOM U OPraHUYECKON XHUMUHU
(o BceM M3BECTHBIM KIacCU(HKALMOHHBIM NIPU3HAKAM);

2.3 Xapaxmepuzosamp:

2.3.1 S, p u d-3J€MEHTHI 10 UX MOJOKEHHIO B IIEPUOAUICCKON CHCTEME
J.N. Menneneena;

2.3.2 oOmye XWUMHYECKHE CBOWCTBA NMPOCTHIX BEIIECTB — METAIJIOB U
HEMETAJLIOB;

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

234 CTPOCHUE M XHMHUYCCKHE CBOWCTBA HM3YYEHHBIX OPTraHHYCCKHUX
COEIMHEHHH.

1.2.2 [TonuMate rpaHUIBl MPUMEHUMOCTH H3YYEHHBIX XMMHUYECKHX
TeopHi
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XUMUS, 11 knace

24 Obvacnuame:

24.1 3aBUCHMOCTbH CBOMCTB XUMHUECKHX JIEMEHTOB U UX COCTUHECHUIA
OT HOJIOXKEHHS DJIEMEHTA B IEPHOANIECKOM crcTeMe
J.N. Menneneena,

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

243 3aBHCUMOCTb CBOWCTB HEOPTraHHMYECKUX U OPraHHMYECKUX BEIICCTB
OT UX COCTaBa M CTPOCHMUSI,;

2.4.4 CYIIHOCTh  M3YyYEHHBIX  BHJOB  XHUMHYECKHUX  PCAKIIHMMA:
ANEKTPOTUTHIECKOM JUCCOLIMAIINHY, HMOHHOTO oOmeHa,
OKHCITUTEIEHO-BOCCTAHOBHTEILHBIX (u COCTaBIISTh 17
ypaBHEHUs);

24.5 BIMSHUEC pPAa3UYHBIX (AKTOPOB Ha CKOPOCTh XHMHYESCKOMH
pEaKlMU U Ha CMELCHUE XUMUYIECKOT0 PABHOBECHSL.

2.5 IInanuposams / nposodumas:

2.5.1 SKCIEPUMEHT II0 MOJYYEHHIO M pACIO3HABAaHUIO Ba)KHEMIIMX
HEOPTaHWYECKUX W OPTraHMYECKHX COCIUHEHWH, C y4eTOM
NPUOOPETCHHBIX 3HAHWH O NpaBWIaXx Oe30macHOW padoThHl ¢
BEIIIECTBAMH B JIAOOPATOPHHU U B OBITY;

2.5.2 BBIYHCJICHUS [10 XUMUAYECKHM (pOopMyJiaM ¥ yPaBHCHHUSIM.
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