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TpedoBannsa ®PI'OC k o0pa3oBaTe/IbHBIM pPe3yabTATAM:
[IpeameTHBIC pe3yabTaThl OCBOCHHUSI OCHOBHOW 0Opa30BaTEIbHOW MPOTpaMMbI  00ECIIEUYUBAIOT
BO3MOYKHOCTh JIAJIbHEHMIIIETO YCHEIHOrO0 MPO(ECCHOHATBHOTO OO0ydYeHHsT M TpOoQecCHOHATBHON
JESATEIbHOCTH.

Kon IIP | ®opmynupoBka

IP 1 - cOpMHPOBAHHOCTH  MPEJACTABICHHA O  XUMHYECKOM  COCTaBISIOLICH
€CTECTBEHHOHAaY4YHOW KapTUHBI MUPA, POJIK XMMUU B IO3HAHUU SBJIICHUM IPUPOJIbI, B
(GOpMHpPOBAaHUM MBIIUIEHUS W  KYJIbTYphl JIMYHOCTH, €€ (DYHKIHMOHAIBHON
rPaMOTHOCTH, HEOOXOAUMOMN Ui pPEIICHUs MPAKTUYECKUX 3a/1ad M IKOJIOTMYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM CpeJiE;

[P 2 - BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPast BKIKOYAET: OCHOBOIIOJIAra0IINe
NOHATHUS (XMMUYECKHH 3JIEMEHT, aToOM, JIEKTpOHHast 000JI0uka aToma, MOJIEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIHLHOCTh, XUMUUECKAas CBSI3b, CTPYKTYpHas (hopmyra
(pa3BépHyTass M COKpami€éHHasi), MOJIb, MOJIIpHAs Macca, MOJIAPHBIA O00BEM,
VIJIEpOAHBIN CKeJeT, (PyHKIHMOHANbHAs TPYIa, paauKal, HU30Mepus, H30MEphl,
TOMOJIOTMUECKUN psiZl, TOMOJIOTH, YIJIEBOJIOPOJbI, KHUCIOPOJI U a30TCOJAEpKALIUE
COCIMHEHUS, MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUS OpPraHUYECKUX BemecTB A.M.
BbyTnepoBa, 3aKk0OH COXpaHEHHsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHIA
A3bIK XMMHUHU; MHPOBO33PEHUECKUE 3HAHUS, JIEKAl[Me B OCHOBE I[OHHMaHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUM, PAKTOIOTUUECKIE CBEACHUS O
CBOICTBaX, cocCTaBe, NOJIYyYEHMHM M O€30IaCHOM HCIOJIb30BaHUU BaKHEUIIUX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOH EATEIbHOCTH YEJIOBEKA;

IP 3 - c(hOPMHUPOBAHHOCTb yMEHUH BBIABIATH XapaKTEpHbIE MPHU3HAKH TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBSA3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHUS IPHU
ONMCAHUHU COCTaBa, CTPOCHMSI U IPEBPALICHUI OpraHM4eCKUX COETUHEHMI;

I1P 4 - copMHpPOBAHHOCTh YMEHHH HCIONb30BaTh XHUMUYECKYI) CHMBOJUKY ISt
COCTaBJICHUS MOJICKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpPAIIEHHOI ) (hopMyIT
OpPraHMYECKUX BELIECTB U YPABHEHUI XUMUUECKUX PEAKIIMi, U3TOTABIMBATH MOJEIH
MOJIEKYJI OpPraHMYeCKMX BEIIEeCTB Ul W/UIIOCTPAlMM HUX XHUMHUYECKOIO0 H
IIPOCTPAHCTBEHHOTO CTPOEHHS];

IP 5 - chOpPMHUPOBAHHOCTh YMEHMH yCTaHABIMBATh MPUHAAJICKHOCTh H3YYEHHBIX
OpPraHMYECKHX BEILECTB 110 X COCTAaBY M CTPOEHUIO K ONpeAeIEHHOMY Kilaccy/Tpynie
COeIMHEHUN  (YrJIeBOJOpPOAbI, KHCIOPOA U  a30TCOAEpXkallhe COEIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEMHEHMs), JaBaTh UM Ha3BaHUS IO CUCTEMaTHYECKOil
Homenkiarype ([UPAC), a Takxe NpuUBOIUTH TPUBUAILHBIE HA3BAaHUS OTAEIBHBIX
OpPraHUYeCKUX BELIECTB (3TUJICH, IPOMMUJICH, alleTUIIeH, 3TUIICHTIINKOIb, [NINIEPUH,
denon, popmanpaerua, aueTaabIeru]l, MypaBbUHAs KHUCJIOTA, YKCYCHasl KHCIOTA,
OJICMHOBAasl KHCJIOTa, CTEapuHOBas KHUCIIOTa, TIJIIOKO3a, (pykTo3a, Kpaxmal,
LEJTI0J103a, MIULKH);

IIP 6 - cOPMHUPOBAHHOCTh YMEHHMSI OTIPENIENATh BUIb XMMUYECKOH CBSA3H B OPraHUYECKUX
COeIMHEHUSIX (0/IMHAPHBIE U KPATHBIE);
I1P 7 - c(OpPMHUPOBAHHOCTb YMEHHUS NPUMEHSTHh IOJIOKEHUSI TEOPUM  CTPOCHMS

oprannyeckux BemecTB A.M. BytnepoBa nnsi 0ObsICHEHUS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHMs MacChl BEILIECTB;

ITP 8 - c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PUINUECKUE U
XUMHUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENCH  pa3IWYHBIX  KJIACCOB
OpPTaHMYECKUX BEIIECTB (METaH, dTaH, STWJICH, MPOMIIIEH, alleTuiIeH, OyTaauen-1,3,
MeTunoyraauen 1,3, 6€H30J1, METaHOJ, ATAHOJI, ATHJICHIJINKOIb, TIHIEPUH, (HEHOT,
aleTaidbAeru]l, MypaBbUHAsl U YKCYCHAash KHUCIOTBI, TJIIOKO3a, KpaxMal, LeJII0I03a,
AMUHOYKCYCHAsl KHCJIOTA), WUIIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXKIY HHUMH




YPaBHEHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C HCIIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

I1P 9

- cOpMHUPOBaHHOCTH YMEHUS XapaKTEPU30BaTh HICTOUHUKH YIIIEBOJIOPOJIHOTO CHIPhS
(HedTh, TPUPOIHBIA Ta3, yroiib), CIOCOOBI WX MEPepadOTKH W TMPAKTUYECKOE
PUMEHEHHE TIPOJIYKTOB NIepepabOTKH;

ITP 10

- ¢()OPMUPOBAHHOCTH YMEHUH MMPOBOIUTH BEIYHCICHUS 10 XUMUIECKUM YPABHCHUSIM
(Macchpl, 00bEMa, KOJMUYECTBA MCXOJIHOTO BEUIECTBA WM TMPOJIYKTa PEAKIUH IO
U3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OJHOTO W3 HCXOJHBIX BEIICCTB WIIH
POJYKTOB PEAKIINH);

IP 11

- cOpMUPOBAHHOCTh YMEHUH BJIAQNETh CUCTEMOW 3HAHHA OO0 OCHOBHBIX METOJIaX
Hay4HOI'O IO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU IIPU U3YUEHUH BEIIECTB U XUMUYECKUX
SIBIICHUH (HAOJIIO/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE), UCIIOIB30BATh
CHUCTEMHBIE XUMHYECKUE 3HAHUSA JUIsl IPUHATHS PELIEHUH B KOHKPETHBIX KU3HEHHbIX
CUTYalHsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

ITP 12

- c(hOpPMUPOBAHHOCTh YMEHHM CcOOIOJAaTh MpaBWiIa MOJIb30BAHUS XUMUYECKOU
nocynoii M nabopaTOpHBIM 00OpyIOBaHHMEM, a TaKXKe IpaBHia OOpalieHHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLUHSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHX OITBITOB;

ITP 13

- c(pOpMHUPOBAHHOCTh YMEHUH IIAHUPOBATH U BBIITOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpallleHus OpraHMYeCKUX BELIECTB MPU HArpeBaHUM, MOJIYYEHHE STUIIEHA U
U3Y4YEHHE €ro CBOWCTB, KAauyECTBEHHBIC PpEaKIUM OPraHU4eCKUX BEIIECTB,
JieHaTypauus OeIKOB pU HarpeBaHUM, LIBETHHIE pEeaKLUU OEJIKOB) B COOTBETCTBHUHU C
IpaBUJIaAMU TEXHUKH 0€30IaCHOCTH MPH OOPAIEHNH € BELIECTBaMU U Ja00PaTOPHBIM
000pyI0BaHUEM, TIPEICTABIATH PE3YIbTATHI XUMHUYECKOTO IKCIIEPHUMEHTa B (hopme
3allUCH ypaBHEHUH COOTBETCTBYIOIIMX peakuuid u (OpMYIMpPOBATH BBIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB;

I1P 14

- copMHUPOBAaHHOCTH yYMEHUH KPUTUYECCKH AHAIM3HPOBATH  XHUMHYECKYIO
UHPOPMALIMIO, TIOTY4aeMyld W3 pa3HBIX MCTOYHHKOB (CPEICTBa MAacCOBOM
uHpopManuu, IHTepHeT U apyrux);

ITP 15

- ¢(hOpMUPOBAHHOCTh YMEHUHN COOJIIOIaTh MTPaBHiIa SKOJIOTUYECKH LIeIeco00pa3HOro
MOBE/IEHU B OBITY U TPYJOBOH AESTEILHOCTH B LEJIIX COXPAHEHUS CBOETO 370POBbsI
Y OKpYJKarolel NMPUPOAHON Cpefibl, OCO3HABaTh ONIACHOCTh BO3JAECUCTBUS Ha JKUBBIC
OpraHU3MBbl OIpENEIEHHBIX OPraHWYECKUX BEIIECTB, MOHUMAasl CMBICI IOKa3aTels
ITAK, mosicHATH Ha mpuMepax CcHocoObl YMEHBIIEHHS M MPEAOTBPALCHUS HX
BPEIHOT0 BO3EMCTBHSI HA OPraHU3M YEJIOBEKa,

IIP 16

- BJIaJICHUE CUCTEMOM XUMUYECKHUX 3HAHUM, KOTOPast BKIKOYACT: OCHOBOIIOJIArarolne
NOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 2JIeKTpOHHbBIC OpOHTAIN
aTOMOB,  HMOH,  MOJIEKYyJla,  MOJb,  MOJSIPHbIE  00BEM,  BaJEHTHOCTH,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKas CBS3b (KOBaJIEHTHas,
MOHHAsi, METAJUINYecKas, BOJOPOAHAsA), KpHCTAIMUECKass peméTKa, THIIbI
XUMUYECKHUX PEAKLUH, PACTBOP, MIEKTPOIUTHI, HEAJIEKTPOJIUTHI, JICKTPOIUTHIECKAS
JUCCOLMAIUs, OKHUCIMUTEIb, BOCCTAHOBHUTENb, CKOPOCTb XUMHUYECKOM pEaKIuH,
XUMHYECKOE pABHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS BJIEKTPOIUTUYECKOU
aucconyanuu, nepuogudeckuil 3akon JI.1. Menneneesa, 3aKOH COXpaHEHUsT MacChl
BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALLEHUS SHEPTUU MTPU XUMUYECKUX PEAKIIHSIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHYECKUE 3HAHMA,
JeXallre B OCHOBE IOHUMAaHHUSI IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBJICHUM,
(akTOJOrMUECKUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHHHU U Oe30macHOM
UCIIOJIb30BaHNN Ba)KHEWIINX HEOPraHWYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
JeATEIbHOCTH YEII0OBEKA,




ITP 17

- copMHpPOBAaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU MOHITHIA,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIUE MOHSTHUS IPHU
OMMCAHUN HEOPTaHMYECKUX BEIIECTB U MX MPEBPaICHHUI;

ITP 18

- c(hOPMHUPOBAHHOCTb yMEHHUH HCIIOJIB30BAaTh XUMHUYECKYIO CHUMBOJHKY ISt
cocTaBlieHUs  (OpMYJI  BEWECTB U  ypaBHEHMH  XMUMHMYECKHX  pPEakLui,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHMYeCKUX BEIIEeCTB (yrapHblil ras, yrJeKHCIObl ras3, aMMuak, raméHas
U3BECTb, HETalIEHAs! U3BECTh, IUTHEBAs COJIA, IUPUT U JIPYTHE);

ITP 19

- c(hopMHUPOBAaHHOCTH YMEHHH OIpPEACNSATh BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMHUYCCKUX DJDJICMCHTOB B COCAUMHCHUAX pa3anH0ro cocCTraBa, BU XI/IMI/I‘-IGCKOﬁ
CBs3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B COCAMHCHUSIX, THII
KPUCTAJUTMYECKOM PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAasi, MOJEKYJIsSIpHas,
WOHHAs, METAJUTMYECKasi), XapaKTep CpeAbl B BOJHBIX PACTBOpPax HEOPTraHUYCCKUX
COCIMHECHU;

ITP 20

- c¢(OpPMHUPOBAHHOCTh YMCHHI YCTAHABIIMBATh NMPHHAUICKHOCTh HEOPTaHUYCCKUX
BEIIECTB [0 MX COCTaBY K OMPEICIEHHOMY KJIacCy/Tpymre COeIUHEHUH (IIpOCThIe
BEIIECTBA — META/UIbl U HEMETAJUIbl, OKCH/IbI, OCHOBAHHUs, KHUCJIOThI, aM()OTEPHBIC
TUAPOKCHJIBI, COJIN);

ITP 21

- c(hopMHPOBAaHHOCTh YMEHHUI PACKPBIBaTh CMBICHI NepHoauueckoro 3akoHa /[I.M.
MenzeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO0, OOBSICHUTEIbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

I1P 22

- cOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BATh JJICKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX dJieMeHTOB 1—4 mnepuonoB Ilepuoanyueckoil cHUCTEMbl XMUMHUYECKHX
anemenToB J[.M. MenzeneeBa, HCHONB3ysl MOHATHS «S-, P-, O-3JIEKTPOHHBIC
opOUTaNINY, «IHEPreTHYECKUE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XMMHMYECKHUX JJIEMEHTOB M HMX COEAMHEHHN MO NEpUoAaM MU TIpyIram
Ilepuoanueckoii cucteMbl XuMuueckux saeMenToB J[.M. Menpaeneena;

I1P 23

- c(OPMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMHCHIBATH) OOIINE XHUMUYECKHE
CBOWCTBA HEOPraHMYECKUX BELIECTB pPa3IMYHbIX  KJIACCOB, IOJTBEPKIATh
CYILIECTBOBAaHHE TI'E€HETHYECKOM CBA3M MEX]y HEOPraHWYECKMMHU BELIECTBAMH C
IIOMOUIbI0 YPaBHEHUI COOTBETCTBYIOUIMX XMMHUECKHUX PEaKIIM;

I1P 24

- c(OpMHUPOBAaHHOCTh YMEHHUS KJacCU(UIUPOBATh XUMHUECKHE pPEaKLUU IO
pPa3IUYHBIM TpU3HAaKaM (YUCIY M COCTaBYy pEarupyroliuX BEIIECTB, TEIJIOBOMY
3peKTy peakiuu, U3MEHEHUIO CTENEHEeH OKHCIEHMs 3JIEMEHTOB, 0OpaTHMOCTH
peaklyH, yJ4acTHIO KaTaJlu3aTopa);

ITP 25

- C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COCTaBJIATb YpaBHCHHA peaKHI/IP’I Pa3JINYHBIX THIIOB,
IIOJIHBIC U coxpaméHHme YpaBHCHUA peaKHI/Iﬁ HOHHOT'O O6MeHa, YUUTBIBasA yCJIOBUA,
IIPU KOTOPBIX 3THU PCAKIUU UAYT JO KOHIIA;

I1P 26

- cOpMHUPOBAHHOCTb  YMEHMH  NPOBOAWUTH  pEaKUUH, MOATBEPKAAIOIINE
KAueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEILECTB, pPACIO3HABAThH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PacTBOpax HEOPTaHMYECKHUX
BEILECTB;

I1P 27

- cpOpMHUPOBAHHOCTb ~ yYMEHHUH  pacKpblBaTb  CYHIHOCTb  OKHUCIHUTEIBHO-
BOCCTaHOBUTEINIBHBIX PEAKIMi MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OajiaHca
JTUX PEAKIUN;

ITP 28

- c(OPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
PEeaKIMK OT Pa3TUIHBIX (PAKTOPOB; XapaKTEP CMEIICHHS] XUMHYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHEIIHero Bo3neicTBus (mpuniun Jle [latense);

ITP 29

- cpOpMUPOBAHHOCTh YMEHHUH XapaKTePU30BaTh XUMHUYECKUE TTPOIIECCHI, JISKAIITUE B
OCHOBE MPOMBIIIJIEHHOTO TIOJYYeHUs] CEpHOM KHCIOThl, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTh  TPEJCTAaBIEHWH 00 OOmMHWX HAYYHBIX MOPUHIUIAX ©
HKOJIOTMYECKUX MPOoOIeMax XMMHUYECKOTO MPOU3BOJICTBA;




ITP 30 - ¢(hOPMHUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYMCIICHUS C UCIIOJIB30BAHUEM TTOHSATHS
«MaccoBasi JIONIl BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOILICHMHA Ta30B IpH
XUMHYECKHX PpEaKIMsSIX, MacChl BEUIECTBA WM O00bEMA Ta30B IO H3BECTHOMY
KOJINYECTBY BEILECTBA, MAacCe WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pPEaKLUUHU
BEIIECTB, TEIJIOBOro 3¢ @dekra peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEUIECTB, IPEBPALCHUS U COXPAHEHMSI SHEPTUU;

ITP 31 - ¢(hOPMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATH U BBIMOJIHATH XUMHUECKHUI SKCTIEPUMEHT
(pa3zno)keHue NepoKcHIa BOAOPOJA B IMPUCYTCTBUM KaTalau3aTopa, OIpENEIeHHE
Cpelbl PacTBOPOB BEIIECTB C IMOMOINBK) YHUBEPCAIBHOTO WHAMKATOPA, BIIUSHUE
pa3INYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKINU, PEaKIIMi HOHHOTO OOMEHa,
KayeCTBEHHbIE PEaKIMK Ha cylb(dar-, kapOoHAT- U XJIOPHUI-aHHUOHBI, HA KaTHUOH
aMMOHMsI, PpEUIEHHE OHKCIEPUMEHTaJIbHBIX 3aJad 1o TemaMm «Meramib» W
«Hemeramibl») B COOTBETCTBUM C TMpaBWJIAMHU TEXHUKH O€30MACHOCTH MPH
o0OpalleHny ¢ BEIIECTBAMU M JIAOOPAaTOPHBIM O00OpPYIOBaHHUEM, MPEICTABIAThH
pe3ynbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3amucu  ypaBHEHHit
COOTBETCTBYIOIIMX peaKUWid u (OPMYIHMPOBATH BBIBOJBI HAa OCHOBE JTHX
pEe3yNbTaTOB;

I1P 32 - ¢(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIATh MTPaBHJIa SKOJIOTUYECKH LIEIeCO00pa3HOTO
MOBE/ICHUS B OBITY U TPYAOBOH JEATEILHOCTHU B IIENIIX COXPAHEHUSI CBOETO 3/10POBbS
U OKpY’Karolleil NpupoaHON cpefbl, 0CO3HaBaTh ONACHOCTh BO3AEMCTBUS Ha JKUBbHIE
OpraHU3Mbl ONpPEAENIEHHBIX BEIIECTB, MOHUMAas cMbIci nokazatens I1/IK, noscHats
Ha [IpUMepax CIocoObl YMEHbILIEHUS U MPEJOTBPAIIECHUS UX BPEJHOTO BO3/AEHCTBUS
Ha OpraHu3M YEeJIOBEKa;

I1P 33 - a8 o0ydYaromMxcsi C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbsl: YMEHHE
NPUMEHSTh 3HaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BELIECTB H
XUMHUUYECKUX SIBJICHUI;

I1P 34 - JUIsL CIENbIX M CIA0OBUIAIIMX OOYdYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh peiabehHO
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu XuMudeckux Gopmyil.

1. Bompocs! 715 IOATOTOBKH K Au(3aveTy (TeopeTHYeCKHe BONPOCHI)

1. ChopmynupyiiTe OCHOBHBIE MTOJIOKEHHS TEOPUH CTPOSHUS OopraHndeckux Beuiects A.M.bytneposa.
2. Kaxue BemecTBa Ha3bIBatoT n3omepamu? [lpusenurte npuMepsl H30MEPOB Pa3HBIX BUJIOB.

3. OxapakTepu3yiiTe 0COOEHHOCTH COCTaBa U CTPOCHUS MOJIEKYJI TOMOJIOTMUECKOTO psijia MPeaeIbHBIX
YTJI€BOIOPOOB (AJIKAHOB).

4. B yeM 0COOEHHOCTH COCTaBa U CTPOEHUSI MOJIEKYJT HeTIpe1eNbHbIX YTIeBoJ0po0B? UeM oTiin4atoTcs
JpYyT OT Apyra HeMpeneabHbIe YIIeBOJOPOIbI Pa3HbBIX KJIACCOB?

5. Kakume tunbel peakuuil XapakTepHbl IJs MPENEIbHBIX, HENPEICIBHBIX M apOMaTHYECKHX
YTJIEBOJIOPOIOB?

6. Kakue gusnueckue 1 XMMUYEeCKHE SBJICHUS JIeXkKaT B OCHOBE NepepaboTku HehTH?

7. Kakue Xumuyeckue CBOMCTBA XapaKTEpHbI ISl CHUPTOB Ojarofaps HaJIUMYUI0 THUAPOKCUIBHON
rpynnst OH?

8. UeM MOXO0KH M YeM OTIMYAIOTCA [0 CBOMCTBAM KapOOHOBBIE KUCIOTHl U HEOPTraHUYECKUE KUCIOTHI?
9. Kakyio uH(pOpManMiO O CTPOSGHHHM aTOMOB MOXHO IOJYYHTb, 3HAs IOJIOKEHHE XUMHYECKOTO
JJIEMEHTa B iepuoauyecko cucrteme? [IpuBeaure npumepsl.

10. Yro Takoe KOBaJE€HTHas XHMMHUecKas CBsA3b? UeM OTIMYAIOTCS KOBAJIEHTHAsl MOJIApHAs H
HETOJISIPHAS CBSA3b?

11. Yto Takoe pactBopbl? Kak MOKHO BbIpa3uTh KOHIIEHTPAIMIO PACTBOPEHHOT'O BEIECTBA?

12. JlaiiTe ompeneneHnsl KUCIOT, OCHOBAHUM M COJIEH C TOYKM 3PEHMS] TEOPHUU DIIEKTPOIUTHYECKOU
JUCCOLIALUY.

13. C xakux ToueK 3peHUs] MOXKHO KJIaCCU(UIIMPOBATH XUMUYECKNE PEAKIIHH?



14. Kakue ¢akTopsl BIUSIOT Ha CKOPOCTh XUMHUYECKUX peakiuii? KakoBsl 3aKOHOMEPHOCTH BIUSHUS
3TUX (aKTOPOB HA CKOPOCTh XMMHUYECKUX PEaAKITUI?

15. OxapakTepusyiiTe BOCCTaHOBUTENIbHbBIE CBOMCTBA METAJLIOB. [IpuBenuTe npumepsl.

16. OxapakTepu3ylTe OKUCIUTEIbHbIE CBOMCTBA HEMETALUIOB. [[puBenuTe mpumMepsl.

2. 3agaHus B TeCTOBOM (hopme

Yeaorcaemwiii cmyoenm! Bam npeonacaemces evinoanums 30 3a0anuii 8 mecmogoii hopme 071t KOHMPOJis
VCBOEHHbIX 3HAHULL U NpAKMuyeckoe 3a0anue Oisl OYeHKU O0CB0eHHbIX ymenutl. Kaowcoas uacme
ougsauema oyenusaemcs. Mmoeosas oyeHKa CKIAO0bIBAECMCsl KAK CpedHee apu@memuueckoe 08YX
3a0aHull, ¢ yuemom mekyujeil ycnesaemocmu no y4eoHou OUCyuniuHe.

3ananus 1J151 NPOBEPKHU YCBOEHUS 3HAHUIA.
Kpumepuu oyenxu mecmoswix 3adaruil.
Ilpasunvhwviti omeem Ha onpoc oyenusaemcs 6 1 6ann, HenpasuIbHbILL OMEEm Uil €20 OMCYmcmeue —
HOJb OAILN08.

OrieHKa ITporeHT npaBUIIbHBIX OTBETOB
5(oTIM4YHO) 90% - 100%
4(xopor1io) 70% - 89%

3(yIOBIETBOPUTEIILHO) 55% - 69%
2(HeyIOBJIETBOPUTEIIHLHO) 54% u menee

Bpemsa na evinonnenue 3aoanuii: 1 akaoemuveckuti yac.

|. BoiOepyuTe 01MH BepHbIH OTBET

1. Bewjecmea, coomsemcmsyrowue obweii ghopmyne CnHons, omnocames k knaccy:
a) aJIKaHOB;

0) aJIKMHOB;

B) QJIKCHOB;

T') apEHOB.

2. l'omonocamu sensiemcs napa eujecms:
a) aneTuieH u OEH30I;
0) OyTaH u MeTaH,;
B) TIUIIOKO3a U PpyKTO3a;
T) OTWUJIEH U MOJUITUIICH.

3. Cnocob nepepabomku Heghmu, OCHOBAHHDIL HA PA3HOCIU MEMNePAmypbl KUNEHUS 6eUeCmE:
a) pudOpPMUHT;
0) pexTudUKaIu;
B) KPEKUHT;
I) MHPOJIH3.

4. Bewjecmeo, 015 KOMmopo2o He803MOICHA PeaKyusl 3aMeueHUs:
a) OeHsou,
6) mpomnas;
B) IIPOIEH;
I) YKCyCHasi KUCIIOTA.

5. Bewyecmeom X 6 yenouxe npespawjeruti smunen — X — 3mManaib A611emcs:
a) DTaHOI;
0) amerueH,
B) JTaHOBas KUCJIOTA;



I) XJOpATaH.

6. Kapboxcunvnas epynna onpedensem naubonee xapakmepuvie cGOUCMEA:

a) aJbIETu0B;

0) aMHUHOB;

B) KapOOHOBBIX KHUCIIOT;
r) CIIUPTOB.

1. Dopmyna eewpecmsa X 6 peaxyuu, ypaeuenue komopotu H>O + X — CoHsOH:
a) CHg,

0) C2Hs;

B) CoHy;

r) CoHo.

8. Peakmue 0115 pacnosnasanus Kpaxmaida.
a) lz;

0) FeCls;

B) Ag20 (amMm. p-p);

r) CuO.

9. Bewecmso, ne ecmynaroujee 6 peakyuio ¢ SMuIaMUHOM:
a) XJIOPOBOAOPOS;

0) KHCTIOpOT;

B) CEpHas KUCIIOTa;

I') TUPOKCHUJL HATPHUSL.

10. B xauecmee moniusa MONCHO UCNONb308AMDb.

a) aJbIETUIbI;

0) pOCThIe HUPHI;
B) CJIOKHBIE PUPBHL;
r) CIIUPTBHIL.

1 1. Ilopsiokoswiii HoMmep diemeHma 8 NePUOOUHeCcKol cucmeme Onpeoesiemcs:

a) 3aps/IoM sJIpa aToMa;

0) YHCIJIOM 3JIEKTPOHOB Ha BHEILIHEM CJIOE€ aTOMa;

B) YHCIIOM 3JIEKTPOHHBIX CIIOEB B aTOME;

T) YUCJIOM HEUTPOHOB B aTOME (POPMYJIPOBKA OTBETA.

12. Dnexmponnas cxema 2e8e8e coomeemcmayem snemMeHmy:

a) aproy;
0) Kenesy;
B) KpPUIITOHY;

T) PYTEHHUIO.

13. @opmyna sewgecmsa ¢ KOBANEHMHOU NOJIAAPHOU CEA3bIO:

a) Cly;
0) KCI;
B) NHs;
r) 0.

14. Dnexmponumom aenisemcsi:
a) cepHasi KUCIIOTa;



0) STUJIOBBIH CIIUPT;
B) XJI0p;
T) TJII0KO03.

15. @opmynvt sewecms, cmynaiowux Opye ¢ Opy2oM 6 peakyuio UOHHO20 0OMEHA.
a) CuO u Ca(OH)y;

0) CaCOsu MgCly;

B) FeCls; u NaOH,;

r) KOH u Ba(NO3)o.

16. Macca 2 monv oxkcuoa kanvyus CaO pagna:

a) 56T,
0) 112
B) 28 T;
T) 0,56 .

17. Memannuueckue ceoticmea 6 psoy xumuueckux snemenmos Cs —Rb — K — Ca:
a) U3MEHSIOTCSI TICPUOTUYCCKHU;

0) HE U3MEHSIOTCS,
B) 0CJIa0eBaoT;
r) YCUJIMBAIOTCA.

18. I'pynna, 6 Komopoii uMelomcs NPedCmaAsUMen Kaicoo20 U3 4emvlpex Kiaccos HeOp2aHUu4eCcKux
seuecms:

a) P,0Os, H,0, HCI, NaHCO3;

0) HCIO4, CuCl,, Ca(OH)2, H3POu4;

B) K3PO4, KOH, NaCl, H2SOq4;

r) HMnO4, NaOH, CaCOs3, BaO

19. Maccosas 0oz yenepooa 6onvuie 6 seujecmee ¢ hopmynou.

a) CO;

0) COg;

B) CHgy;

r) H2COs.

20. Kpamkoe uonnoe ypasnenue Ba?* + SO42” = BaSO4 omobpasicaem e3aumodeiicmsue ceproi
KUCIOMBL C:

a) 6bapuewm;

0) kapOonaTom Oapwusi;

B) HUTpATOM Oapus;

r) OKCHUJO0M Oapusi.

I1. Boi0epuTe HeCKOJIbKHX OTBETOB
21. B cocmagé amuHoKuciom 6xo0sam @QyHKYUOHAIbHbIE 2PYNNbL:

a) TUIPOKCUIIbHAS,
0) aMHHOTPYIIIIa;
B) KapOOHUJIbHAS;
r) KapOOKCHIIbHASL.

22. U3 npeodnosicenno2o nepeuns gvlbepume 08a eeujecmad, Komopbvie 83aumo0elicmeyiom ¢
8000POOOM.
a) IIPOIIaH;



0) OyreH-1;
B) UKIIO0yTaH;
T) XJIOpPMETaH.

23. U3 npeonoocennoco nepeuns 6vlbepume HA36AHUS 0BYX OP2AHUYECKUX COCOUHEHUN, KOmopble
€o0epaHcam HecKOIbKO 2UOPOKCUTbHBIX SPYIN.!

a) 3TaHanon-1,2;
0) NI100 (50071 8

B) MIPOITAHON-2;
T) TeKCaHOJ.

24. U3 npeonodxcenHo20 nepeuHs @vlbOepume 08a 6ewecmed, KOmopbvle sGIAI0MCa U30Mepamu
NON0JHCEHUS KPAMHOU CEA3U:

a) METUIIOYTaH;

0) nearangued-1,2;
B) MEHTHH-1;

T) nenraauen-1,3.

25. U3 npeonodicenno2o nepeyHs: 8HEUHUX 6030elCmEUll blOepume 6ce B8030eUcmeus, KOmopble
npueoosm K yeenuueruro ckopocmu peakyuu Fe + S = FeS.

a) IIOBBIIICHUE JaBJICHUS,

0) OXJIaXK/IEHUE PEaKI[MOHHON CMECH;
B) MU3MENIBYCHHE CEPBI U KENe3a;

r) HOBBIIIIEHUE TEMIIEpPaTyphl.

26. B npobupky ¢ pacmeopom coau X 0obasunu pacmeop eewecmsea Y. B pezyiomame peaxyuu
HabO0oanu obpasosanue 6eno2o ocaoka. M3 npeonoicennozo nepeuns geujecmas gvlbepume eujecmea
X u Y, komopvle mocym écmynamo 6 ONUCAHHYIO PEAKYUIO.

a) okcun cepsi(IV);

0) HUTpaT HATPHUSI,
B) XJIOpUJT AJIFOMUHUS,
r) HUTpAT cepedpa.

27. U3 npeonoosicennozo nepeuns gloepume hopmynvl 08yx eewyecma, 01 KOMOpPuIX XapakmepHa
amoMHAs KPUCMANIUYECKAS peuemKa:

a) SiO;

0) KH;

B) Ca(OHy;

r) C.

28. B peakyusx 3ameujeHus yuacmeyiom:

a) TOJIKO HEOPraHUYECKHE BEILECTBA;

0) TOJIBKO CJIOXHBIE BEIIECTBA;

B) IPOCTHIE U CIIO’KHBIE BEIIECTBA;

r) HEOpPraHMYECKUE W OPTaHUIECKHE BEIIECTBA.

I11l. YcTranoBure cooTBeTCTBHE
29. Yemanosume coomeemcemaue medncoy cmpykmypHoU ¢hopmynou geuyecmea u Kiaccom, KOmopomy
OHO NPUHAOTEHCUM

CrpykrypHas ¢popmyna Knacc opranuueckux BeliecTB
1. CyHsOH a)  aJbJICTHJIBI

2. CH20H - CH20H 06) KapOOHOBBIE KHCIOTHI

3. HCOH B) CHUPTHI OJHOATOMHbBIE

4. CsH;COOH I) CIOHUPTHI MHOTOATOMHBIE



1)  CIOXHBIC 3(DUPBI

30. Yemanosume coomeemcmeue Me.?fC()y HA38AHUAMU OKCUOO08 U nepeuynem eeuiecnie, ¢ KomopvbimMu OHU
mozcym 63AUMOO0EICMBOBAMDb .

HazBanmsa oxcuoB Bemectna

1. oxcuna kpemuus (IV) a) Al, HNOs, CO

2. okcua azora (IV) 6) FeO, COz, H0O
3. okcua Oapus B) C, KOH, HF

4. okcua xkenesa (1) r) NaOH, H.O, CaO

n) H20, SO3, H3PO4

3. IllpakTHyeckoe 3a1aHne
3anaHus 1J151 NIPOBEPKU OCBOEHUSI YMEHMIA.

Veaowcaemwiii cmyoenm! Bam npednazaemcs 6einoinumes npakmuyeckoe 3a0anue.

Kpumepuu OYEHKU NPAKMU4YECKO2cO 3a0aHUA.

Onenka Kpurepuii
5(oTnM4HO) [TpaBWIIBHO BBIIOJHEHBI YETHIPE
HIIEMEHTA 3aJaHUsI
4(xoporo) [TpaBUIIEHO BBHINIOJIHEHBI TPH AJIEMEHTA
3a7aHus
3(YAOBIETBOPHUTEIIHLHO) [IpaBUIBHO BBHITIOIHEHBI J[BA YJIEMEHTA
3a7aHus
2(HeyIOBIETBOPUTEIHHO) BeimonHeHO MeHee IBYX JIEMEHTOB
3a7aHus TM00 B KAXKIAOM IEMEHTE
JIOTYIIEHBI TPyObIe OIUOKU

3aoanue:

HanwummTe ypaBHeHHs peaklui, MPH MOMOIIUA KOTOPBIX MOXHO OCYIIECTBUTh CIICIYIOIINE
MIPEBPAICHHS:
C — CO2 —» H2CO3 — NaCO3z — BaCO3
BreibepuTe W3 HHX OKHUCIIHTEIHHO-BOCCTAHOBUTEIBHYIO PEAKIUIO, YKAKHTE IEePEeXO]I
ANEKTPOHOB, HA30BUTE OKUCIUTENb U BOCCTAHOBUTEIT.
Breibepute M3 HUX peakinuio OOMEHA, 3alWIIUTE yPAaBHEHHWE ATOW PEAKIMH B IOJTHOM H
COKpAIIeHHOM HOHHOM BHUJIE.
Paccuuraiite 00beM YyIIIEKHCIIOTO Tra3a, KOTOPhI 00pa3yercs npu cropanuu 360 T yriepoaa.



ITaJI0HbI 0TBETOB
1. OTBeTHI Ha TEOPEeTHYECKHE BONPOCHI

1. OcHOBHBIE TIOJIOKEHUS TEOPUH CTPOEHHUS OpraHrueckux Bemects A.M.byrneposa:

- ATOMBI B MOJIEKYJIaX COEMHEHBI COTJIACHO UX BaJIEHTHOCTH;

- CBoiiCcTBa BEIIECTB ONPEIEISIFOTCS HE TOJIBKO MX KAUECTBEHHBIM U KOJIMYECTBEHHBIM COCTaBOM, HO U
HOPSAAKOM COEAMHEHUS aTOMOB B MOJIEKYJIE;

- CBoiicTBa OpraHM4ECKUX COEIMHEHUN 3aBUCAT HE TOJIBKO OT COCTAaBa U MOPSAKA COCTUHEHUS aTOMOB
B MOJIEKYJI€, HO U OT B3aUMHOI'O BJIMSHUS aTOMOB U IPYII aTOMOB JIpYT Ha JIpyra.

2. M3oMepaMu Ha3bIBAIOTCS BELIECTBA, MUMEIOIIME OAMHAKOBBIA KaueCTBEHHBIM M KOJWYECTBEHHBIN
COCTaB, HO Pa3HOE CTPOEHHUE, a 3HAYUT U pa3Hble cBoKcTBaA. [IpuMepsl n3omMepoB:

CH3z — CH(CH3) — CHs u CH3— CH2 — CH2 — CH3 wu30Mepbl YIJIepOIHOTO CKejleTa

CH3z — CH=CH — CH3 u CH2 = CH — CH2 — CH3 nzomepsl MoJI0KeHUsI KpaTHOM CBSI3U

CHs — CH2 — OH u CH3 — O — CH3 MexkK1accoBble H30MEPbI

3. IlpenenbHbIe YTIeBOAOPOIBI (AJTKaHBI) — 3TO YIIEBOAOPOALI ¢ obmiei hopmynoit CnHan+2 , THE N —
1enoe yucio ot 1 u Beiie. MoJeKyIbl alKaHOB COJIEPKAT TOJIBKO OJMHAPHBIE CBS3U. YTIEBOAOPOIbI
TOMOJIOTMYECKOTO psiJia aJIKaHOB OTJIMYatoTCs Apyr oT Apyra Ha rpynny —CHoz-. Ilpumepsr: CH4 metan
CoHe  CHs—CHs osran
CsHg  CHsz— CHz; - CHs mnpoman

4. B 3aBHCHUMOCTH OT HaChIILIEHHOCTU MOJIEKYJI HEMPEENbHbBIX YIJIEBOIOPOJAOB aTOMaMH BOJIOpOAa UX
COCTaB MOKHO BbIpa3uTh oOmmmu Gopmynamu CnHzn, ChHazn-2.

AJKEHBI — 3TO HEMpeACNbHBIC YIIIEBOJOPOAbI ¢ obOmel ¢gopmynoir ChHzn, B MONEKyIaXx KOTOPBIX
MMeeTcs 0/IHa IBOMHas cBs3b, Harpumep, CH,=CH». ATKuHBI - HenmpeaenbHbIE YTIEBOIOPOAbI C O0IIeH
¢dopmynoit ChHzn2, B MONEKynax KOTOPBIX HMMEETCs OAHAa TpoWHas cBs3b, Hampumep, CH=CH..
AJKaaueHbl - HempeaeiabHbIe YIrIeBoAOpoasl ¢ obmeil dopmynoit CnHzn.2, B MolleKynax KOTOpBIX
uMeeTcs JiBe JBoiiHble cBsa3u, Hanpumep, CH2 = CH — CH = CHa..

5. Jns mpenenbHBIX YIJIEBOAOPOAOB Hamboliee XapaKTepHBI PEAKIMK 3aMEUICHUs, Pa3JIOKEHUS
(OTIIETUIEHUS ), TOPEHUS, N30MEPU3ALIIH.

Jlyig HenpeeNnbHbBIX YTIEBOA0POA0B Hanbosee XapakTepHbl peakuy NPUCOEeINHEHUS, OKUCIIECHUS.
Jlnis apoMaTHUYECKUX YIIIEBOJIOPOJIOB HanboJiee XapaKTepHbl PEAKLUU 3aMEIIeHUs, HO TakXe MOTYT
MOJIBEPraThCs U PEAKIUAM MPUCOECTUHEHUS U OKUCIICHHUSL.

6. OCHOBHBIMH cIioco0amMH IepepadOTKH He(TH SBISIIOTCS IEeperoHka M KpekuHr. Ileperonka
(pexTuduKanys) OCHOBaHAa Ha (PU3MYECKHX MpoLeccax HCHApeHUs W KOHACHCALMM, NPH STOM
oOpa3yrorcs ppaxkuun HeTH, COAEpIKAIHE YIIEBOJOPOABI C pa3HBIM YHCIOM aTOMOB yIiIepoJa.
KpekuHr — 3T0 XMMHMYECKHH Mpolecc pacIleIuIeHusl YIJIeBOJOPOOB, COAEP)KALIMXCS B HEPTH, B
pe3ynbTaTe KOTOPOro 00pa3yroTcs yriIeBOJOPOAbI C MEHBIIUM YHCIOM aTOMOB yIIepo/a.

7. Hanwmume rtuapokcunbHor rpynmsl OH oOyciioBnuBaeT Takue XHUMHUYECKHE CBOMCTBA, Kak
B3aMMOJICHCTBHE CO IIETOYHBIMHU METAJUIaMU C 00pa30BaHUEM aJIKOTOJISATOB U BBIJIEIEHHEM BOJIOPOJIA.
CrnupTbl pearupyroT ¢ TaJOr€HOBOJOPOJHBIMH KHCIOTaMH M 00pa3yloT Tallor€HONpPOU3BOIHbIE
yII€BOJOPOIOB.

B npucyrcTBUH BOAOOTHMMAIOIIMX CPEICTB M MPHU MOBBIIIEHHONW TEMIEpaType OT MOJEKYJ CIUPTOB
OTHICTUUISIETCS.  BOJA, MW  O0pa3yloTcs  HempeaeibHbIE  YIIeBOAOPOAbl  (BHYTPHUMOJEKYISIpHAs
JeTupaTaus) Wik IpocTbie d3PUpbl (MEKMOJIEKYJIIpHAs AeTHApATAIN).

8. Kap6OHOBI)Ie KHUCIIOTBI U HeopFaHI/I‘—IeCKI/Ie KHUCJIIOTBI UMCHOT ITOXOXHUEC CBOﬁCTBaI }II/ICCOI_[I/II/IPYIOT C
oOpaszoBanneM HMOHOB H', B3aMMOJENCTBYIOT ¢ METaJIaMH, OCHOBHBIMU U aM(pOTEPHBIMH OKCHJIAMH,
OCHOBAaHUSIMH, COJISIMH 00J1€€ CIAa0bIX KUCIOT.



B oTnuumne oT HeopraHMYECKHX KUCIOT, KapOOHOBBIE KHUCIIOTHI COAEPKAT KapOOKCHIIbHYIO TpYIIY,
MO3TOMY BCTYHAIOT B PEAKIUU ITePUPUKALNUN CO CIIHUPTAMH, a TAKXKE B PEAKIMH 3aMEIICHUS WM
MPUCOEANHEHHUS 110 YTIIEBOJAOPOIHOMY PaJUKAIYy.

9. IlopsiAKOBBIN HOMEP XMMHUYECKOIO 3JIEMEHTa B MEPHOJUYECKON CHCTEME paBeH 3apsay aapa, T.e.
KOJIMYECTBY IIPOTOHOB B spe aroma. KonuduecTBo HEHTPOHOB B SAPEe MOKHO paccUUTaTh 110 Pa3HOCTU
MEX1Yy MAacCOBBIM YHCIIOM (OTHOCHUTENIbHON aTOMHOM Maccoil) U aTOMHBIM YHCIOM (TIOPSAKOBBIM
HoMepoM). KoianuecTBO IPOTOHOB U 3JIEKTPOHOB B aTOME OJMHAKOBO, T.€. TAKXKE PABHO IOPSAIKOBOMY
HoMmepy. KonnyecTBo 3HepreTMyecKux YpOBHEM B aromMe pPaBHO HOMEpPY IEpHOoJa, B KOTOPOM
pacrojoKeH XUMHUYECKHH 3JeMeHT. UHCIIO 3JeKTPOHOB Ha BHEIIHEM HHEPreTHUYECKOM YpPOBHE Y
3JIEMEHTOB IJIaBHBIX MOJATPYII PaBHO HOMEPY I'PYIIIIBI.

Hanpumep, xucinopoa pacnosoxen B [ICXD mox HomepoMm &, 3HAYUT B €ro arome § MPOTOHOB, 8
HEHUTPOHOB, 8 3JIEKTpPOHOB. B arome kuciaopoja 2 3HEPreTUUYECKUX YpPOBHS, Ha BHEIIHEM YPOBHE
PacmoIokKeHo 6 3JIEKTPOHOB.

10. KoBaneHTHas XuMu4ecKas CBsA3b — O3TO XMMHYECKas CBs3b, BO3HUKAWOILAS B peE3ylbTare
o0pa3zoBaHMs OOLINX AIIEKTPOHHBIX Map. KoBaeHTHAs HEMOIsIpHAast CBSI3b 00pa3yeTcsi MeKIy aTOMaMH
OJTHOT'O U TOTO e 3JIeMeHTa-HeMeTau1a. O011as 31eKTPOHHAs IVIOTHOCTh PABHOMEPHO pacIipeesseTcs
MEXIy aTOMaMU.

KoBasienTHas nosisipHast cBsi3b 00pazyercs MeXy aToOMaMU pa3HbIX HEMETAJIJIOB, 00I1ast 3J1EeKTPOHHAs
IUIOTHOCTh CMEIEHa B CTOPOHY Oojiee 3JIEKTPOOTPUIATENBHOTO 3JIEMEHTa, I03TOMY MOJIEKYJa
CTaHOBUTCS MOJIIPHOM.

11. PacTtBOpbl — 3TO TOMOTE€HHBIE CHUCTEMBI, COCTOSIINE U3 YACTHUI] PACTBOPHUTEINS, PACTBOPEHHOIO
BEILIECTBA M TMPOAYKTOB HMX B3auMojeicTBus. KoOHIIEHTpaluio pacTBOPEHHOTO BEIIECTBA MOXKHO
BBIPA3UTh B BUJIE MACCOBOM IO PAaCTBOPEHHOTO BelecTBa. MaccoBast 10Ji paCTBOPEHHOT'O BEIIECTBA
— 3TO OTHOILIEHUE MacChl paCTBOPEHHOTI'0 BEILIECTBA K MAacCE pacTBOpA.

Taxxe ncnonb3yeTcst MOJIsIpHAs KOHIIEHTPAIUsl, KOTOpasi MPEICTaBIsIeT CO00M OTHOIICHHE KOTHYECTBa
PacTBOPEHHOT0 BEIIECTBA K 00bEMY pacTBOpa, EAMHULIA H3MEPEHHS MOJIB/II.

12. KHCIOTBI — 3TO 3JIEKTPOJIUTHI, TIPH JUCCOIMALUKE KOTOPBIX 00pa3ytoTCs KaTHOHBI Bojopoaa H u
aHMOHBI KMUCJIOTHOTO ocTaTKa. OCHOBaHMSI — 3TO 3JEKTPOIUTHI, IPU AUCCOLUAIIMH KOTOPBIX 00pa3yoTCs
KaTHOHBI MeTaiuia U ruapokcua-uonsl OH™. Conu — 3TO 3JIEKTPOSUTHL, MPU TUCCOLMALUN KOTOPBIX
00pa3yroTcst KaTHOHBI MeTalja (WIK MOH aMMOHHMSI) M aHUOHBI KMCJIOTHBIX OCTAaTKOB.

13. Xumuueckue peakiiui MOXHO KIACCU(PUITUPOBATH C TOUKH 3PEHUS:
- 4HCJIAa ¥ COCTaBa UCXOJHBIX BEIECTB U ITPOJTYKTOB PEAKLINN;

- U3MEHEHHUSI CTETIEHEN OKUCIIEHHUS] XUMUUYECKUX 3JIEMEHTOB;

- 00paTUMOCTH TpoIIeCcCca;

- y4acTus KaTaiau3aTopa;

- TeT10BOTO Y dekTa.

14. Ha ckopocTh XMMHUYECKUX PEaKLUi BIUSIOT CleAytouue GaKkTophl:

- TeMieparypa (Ipy NOBBIIEHUH TEMIIEPATYPbl CKOPOCTh PEAKLUi MOBBIIIAETCS);

- IJIOILAJ[b COTPUKOCHOBEHHUS JIsl TETEPOreHHBIX peakluil (4eM Meabue YacTHIIbl, TeM Oouble oOmias
UIOIIAb TOBEPXHOCTH, TEM BBIIIIE CKOPOCTh XMMUYECKON peaKlinn);

- KOHIIEHTpAIMsI BEIIECTB AJI1 FTOMOTE€HHBIX peakiuil (4emM Ooubliie KOHIIEHTPAIUs BEIIECTB, TEM BBIIIE
CKOPOCTb);

- IPUPOJa pearupyrouux BelecTB, HalpuMep, 4eM OOJIbIIe Cujla 3JEKTPOIUTA, TEM BBILIE CKOPOCTb;

- HAIMYKe Katanu3aropa (yBeJIndyeHHe CKOPOCTH PEaKLUU NP 100aBICHUN KaTalu3aTopa).

15. I[J'I}I MCTAJIJIOB XapaKTCPHbLI BOCCTAHOBUTCIILHLIC CBOﬁCTBa, T.€. CIIOCOOHOCTH OTAaBaThb JJICKTPOHBI.
Kax BOCCTAaHOBUTCIIN, METAJIJIBI MOTYT p€arupoBaTb ¢ TAKUMH OKHUCIUTCIIIMHU, KaK HEMETAJIJIBI, B TOM
YHUCJIC KUCIOPO, T'aJIOI'CHBI; C KUCIIOTaMU; OKCHAAMH; COJIAMU MCHCC aKTUBHBIX MCTAJJIOB.



Hanpumep: Ca® + 2H*CI- = Ca*™®Cl, + H2°
Ca’ -2e — Ca*

16. [l HEMeTaIOB XapaKTePHbI OKUCIUTEIbHBIE CBOMCTBA, T.€. CIIOCOOHOCTH MPUHUMATh AJICKTPOHBHI.
Kak oxucnurenu, HeMETaIbl MOTYT PEarnpoBaTh ¢ TAKUMH BOCCTaHOBUTEIISIMU, KaK METAJUIbl, MCHEE
3JIEKTPOOTPHIIATENIbHBIE HEMETAIIJIbI, HEKOTOPBIE COJIM, HEKOTOPBIE OKCHbI, HEKOTOPbIE KHCIOTHI.
Hanpumep: 2Na° + S° — Na*»S2

S%+2e — S?
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