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TpedoBannsa ®PI'OC k o0pa3oBaTe/IbHBIM pPe3yabTATAM:

[IpeameTHBIE pE3yNbTaThl OCBOCHHS OCHOBHOW 0Opa30BaTENIBHOM IMPOTpaMMbl 0OCCIIEYHBAIOT
BO3MOYKHOCTh JalbHEHIIIET0 YCHEIIHOr0 MPO(ECCHOHATBHOTO OOy4YeHHs M TpOoQecCHOHATBHOMN
JIeSITENIbHOCTH.

Kon IIP | ®opmynupoBka

IP 1 - cOPMHPOBAHHOCTH  MPEJICTABICHUH O  XHMHYECKOH  COCTaBIISAIOLICH
€CTeCTBEHHO| |HayyHOH KapTHHBI MHpA, pPOJM XHUMHUM B IIO3HAaHUHU SIBJICHUH
npupojsl, B (HOPMUPOBAHMM  MBIIUICHUS W KYJAbTYPBl  JIMYHOCTH, €&
(GYHKIMOHATIBHON I'PaMOTHOCTH, HEOOXOAUMOM Ul pelleHus] MPaKTUUYECKUX 3a/1ad
U SKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 37I0POBBIO M HPUPOIHOM
cpexe;

IIP 2 - BJIaJICHUEC CHUCTEMOU XUMHYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraoNINe MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAasi 000104Ka
aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMHUYECKas CBs3b,
CTpyKTypHasi (opMmyina (pa3BEpHyTas M COKpallEHHas), MOJb, MOJIIpHas Macca,
MOJISIpHBI  00BEM, yIIepoAHbIN cKeneT, (YHKIHMOHANbHAs TPYIIa, paauKal,
U30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUH PsAZl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI U
a30TCOAEpXKAIIME COCOUHEHUs, MOHOMEp, IOJMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COCIUHEHUs); TEOPUM M 3aKOHBbl (TEOpHUsl CTPOEHUs
opranuueckux BemiecTB A.M. ByTiiepoBa, 3aKOH COXpaHEHHsS] Macchl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHMH; MHPOBO33PDEHUECKUE 3HAHUS,
JeXalye B OCHOBE IIOHMMAaHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (DAKTOJOIMUECKHE CBEICHUS O CBOMCTBaX, COCTaBe, IOJYYEHUH U
0€30MacCHOM HCIOJIb30BAHUU BAXHEWIINX OPraHWYECKHX BEIIECTB B OBITY H
IIPAKTUYECKON AESTEIbHOCTH YEJI0BEKa;

I1P 3 - Cc(OPMHUPOBAHHOCTb YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU IOHATHI,
YCTaHABIMBaTh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIUME IOHSTHUS IIPU
OIMCAHUU COCTABA, CTPOCHUS U IPEBPAILECHUN OPraHUYECKUX COCAMHEHUM;

I1P 4 - c(hOpMUPOBAHHOCTb YMEHUH HCIIOJIb30BaTh XUMHUECKYIO CHUMBOJUKY JUIs
COCTaBJICHHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
dbopMyn  OpraHMYeCKMX BEIIECTB M  YpaBHEHHM XMMMUYECKHUX  PEaKIUH,
M3TOTaBIMBATh MOJEIN MOJIEKYJI OPTaHMYECKUX BELIECTB JUIS MIUIKOCTPALUU HX
XUMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHUS;

IIP 5 - c(hOpMUPOBAHHOCTh YMEHMH yCTaHaBIMBAThb MPUHAMJICKHOCTh H3YYEHHBIX
OPraHMYECKHUX BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpylnmne COeAUHEHHH (yIJIeBOJOpONbI, KHUCIOPOA U  a30TCoAEepIKallue
COEJIMHEHUS, BBICOKOMOJIEKYJISIpHbIE COEIMHEHMs), JaBaTh MM Ha3BaHHUsS 10
cucremarnyeckor HomeHkinarype (IUPAC), a Ttaxke NpUBOIUTH TPUBHAJIBHBIE
Ha3BaHUS OT/ENbHBIX OPraHMYECKUX BELIECTB (ITHJIEH, MPOMMUJIEH, AalleTUJIEH,
STWIEHIJINKOJb, TIULIEpUH, (GeHol, (opMaibAeruj, aleTalbIeruja, MypaBbHHAs
KHCJIOTA, YKCYCHasl KUCIJIOTa, OJIEMHOBasl KHMCIIOTA, CTEApUHOBAasl KUCIIOTA, III0OKO03a,
(bpyKTO3a, KpaxmaJl, 1eJUTI0JI03a, TITUINH);

IIP 6 - c(hopMUPOBAHHOCTH YMEHHsS ONpPENENATh BUAbl XUMHYECKOH CBSI3M B
OpPraHMYECKUX COECAMHEHUSX (OJMHApHBIE U KPaTHbIE);
IP 7 - c(hOpMUPOBAaHHOCTb YMEHHS MPUMEHATh IIOJIOKEHUS TEOPUU CTPOSHUS

oprannueckux BemiectB A.M. BytiepoBa nnsi 0ObsCHEHUS 3aBHCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMsI; 3aKOH COXPAHEHHs MACChl BEILIECTB;

IIP 8 - c(hopMHpPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, HUBUUYECKUE U
XUMHUYCCKUC CBOI\/'ICTBa TUITHYHBIX Hpe}ICTaBHTeHeﬁ pa3J’II/I'-IHI)IX KJIaCCOB
OpPraHMYECKUX BEIIECTB (METaH, dTaH, dTUIICH, MPOMHUIIEH, alleTUIeH, Oyranauen-1,3,
Metunoytaauen! | 1,3, 6eH30J1, METaHO, ITAHOJ, dTUICHTIUKOJb, TIIMIEPUH, (eHOT,
alleTanbpJeru]i, MypaBbiHas M YKCYCHasl KHCIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTI0I03a,




aMUHOYKCYCHasi KHCJIOTa), WUTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXAYy HHUMU
YPaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUYECKHUX pEaKUUid C HCIOJIb30BAHHEM

CTPYKTYPHBIX HOPMYIL;

I1P 9

- chOPMHUPOBAHHOCTh yMEHHS XapaKTEPH30BaTh HCTOYHUKU YTIIEBOJAOPOTHOTO
CeIpbs (HE(Th, TPUPOIHBIN Ta3, YroJib), CHOCOOBI UX MEPEPAOOTKH M MPAKTHIECKOE
MIPUMEHEHHE TPOAYKTOB NIEpepaboTKu;

ITP 10

- c(hOopMHPOBAHHOCTh yMEHUI NPOBOJUTH BBIYUCICHUA IO XUMHUYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO M3 MCXOJHBIX BEIIECTB
WM NIPOJIYKTOB PEAKLUN);

IP 11

- c(OpMUPOBAHHOCTh YMEHUH BJa/€Th CUCTEMOW 3HAHMA OO OCHOBHBIX METOJHaX
HAay4YHOI'O T[IO3HAHUS, HCIOJB3YEeMbIX B XWUMHUM TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX SIBJICHUM (HAOMIOJeHUE, U3MEPEHHUE, SKCIEPUMEHT, MOJACIUPOBaHNUE),
WCIIONb30BaTh CHUCTEMHbICE XUMUYECKME 3HAHUS Uil NPUHATHS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BELIECTBAMU M HUX
MIPUMEHEHHEM;

ITP 12

- c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHIA IOJb30BAHHUS XUMHUYECKOM
MOCy/IOM M JIabOpaTOpHBIM OOOpPYIOBaHMEM, a TakKe IMpaBuia oOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIUSMH I10 BBITIOJHECHHUIO J1a00OPATOPHBIX
XUMHNYCCKHUX OIIBITOB,

ITP 13

- chOopMHUPOBAHHOCTh YMEHHIl IUIAHUPOBaTh M  BBINOJNHATH XUMHYECCKUN
OKCIICPUMCHT (HpeBpaHICHI/Iﬂ OpraHM4Y€CKUX BCIICCTB IIPpHW HArpC€BaHHM, ITOJIYUYCHHUC
STUJICHA U U3YyYCHHUE €ro CBOMCTB, KAYECTBCHHBIC PEAKIIMU OPTaHMYCCKUX BEIICCTB,
ACHATypaluusi 0€eIIKOB IIpyU Harp€BaHru, IBCTHLIC PCAKIIUN 6€HKOB) B COOTBETCTBHU C
NpaBWIaMH TEXHUKH O€30MacHOCTH Mpu  OOpallleHMd C  BEIIECTBAMH U
nabopaTopHBIM  00OPYIOBaHHEM, IPEACTABIATh  PE3YJIbTAThl  XHUMHYECKOTO
IKCIIepUMEHTa B (OpME 3amuCH YPaBHCHHUH COOTBETCTBYIOUIMX pEaKIHid U
(hOopMyIIMPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

I1P 14

- chOPMHPOBAHHOCTh yYMEHHMH KPHUTHUYECKH AaHAIU3UPOBATh XUMHYECKYIO
nHPOpPMALMIO, TOJYyYaeMyl0 M3 pa3HBIX KMCTOYHUKOB (CpPEICTBA MAacCCOBOIA
uHpopmanuu, MHTEpHET U ApYyrux);

ITP 15

- ¢(hOpMUPOBAHHOCTh YMEHMI COOIIOIATh MPaBUIIa 3KOJIOIMUYECKH 11€JIeCO00pa3HOro
MTOBE/ICHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LENISIX COXPAHEHUS CBOETO 370POBbs
U OKpYXKarollel IPUPOJHON Cpelbl, OCO3HABATH ONACHOCTH BO3JEHUCTBHS HA KUBBIC
OpraHu3Mbl OIPEACIEHHBIX OPraHUYECKHUX BEIIECTB, OHMMAs CMBICI ITOKa3aTells
[TJK, mosicHATH Ha MNpUMepax CHocoObl YMEHBLICHHS W MPEAOTBpALLlEHUs HX
BPEJHOI0 BO3JECHCTBHS HA OPTaHU3M YEIIOBEKa,;

IIP 16

- BJIaJICHUE CUCTEMOM XUMHYECKUX 3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH 3JIEMEHT, aToM, H30Tom, s-, P-, d-
ANEKTPOHHBIE OpOWTANIM AaTOMOB, HOH, MOIIEKYJa, MOJb, MOJSPHBIA O0O0BEM,
BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMUYECKasi CBS3b
(xoBasleHTHAs, MOHHAsI, METAIITMYECKasi, BOJOPOAHAs), KPUCTAJUINYECKasi PEIETKa,
TUNBI ~ XUMHYECKHUX  PEAKUHM, PAcCTBOp,  DIEKTPOJHUTHI,  HEIIEKTPOJIUTHI,
JJIEKTPOJIUTHAYECKAs  JMCCOLIMALMS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakInK, XUMHYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOPHS
AJIEKTPOIUTAYECKON AUCCONMALNM, epuoandeckuii 3axkoH .M. MenneneeBa, 3akoH
COXpAHEHUs MacChl BEHIECTB, 3aKOH COXPAHEHHUS M MPEBPAILCHHS SHEPTrUU TPHU
XUMUYECKUX  PEaKlUsX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHH,
MHPOBO33PEHUECKAE 3HAHUS, JEXKaluMe B OCHOBE NOHUMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKUX SBIECHUH, (AKTONOTUYECKHE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJYyYEeHUHU W 0€30MacHOM HCIIOIh30BAHUHM BAKHEWIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa,




ITP 17

- CcOpPMHPOBAHHOCTb YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU TOHATHIA,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOIIME MOHITHUS MPHU
OINMCAaHWU HEOPTaHUYECKUX BEIIECTB M MX MPEBpaIICHUI;

ITP 18

- c(hOpMUPOBAHHOCTb YMEHHUH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJUKY IS
cocTaBlieHMs  (QOpMyJl  BEUIECTB U  ypaBHEHMH  XMMHUYECKMX  peakuui,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBHManpHble Ha3BaHUS OTIEJIBbHBIX
HEOPraHMYeCKUX BeIIEeCTB (yrapHblii ras3, yIJIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTb, HETallIEHAs! U3BECTh, IUTHEBAs COJIA, TUPUT U IPYTHE);

ITP 19

- copMHUPOBAHHOCTh yYMEHHH OIpENENsITh BaJICHTHOCTh M CTENCHb OKHCIICHHUS
XUMHUYCCKUX DJDJICMCHTOB B COCAMHCHUAX paSJII/I‘-IHOFO coCTaBa, BUI XI/IMI/I‘ICCKOf/’I
CBs3U (KOBAJICHTHAsI, MOHHASI, METAJIMYECKasi, BOJOPOIHAS) B COCAMHCHUSIX, THII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOrO BeIIeCTBa (aTOMHAs, MOJEKYJspHas,
HWOHHAs, METAJUIMYECKasi), XapaKTep Cpeabl B BOJHBIX PAacCTBOPAaX HEOPTaHUYCCKUX
COCIMHECHU;

ITP 20

- ¢(hOpMHPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAICKHOCTh HEOPTaHUYCCKUX
BEIIECTB 0 MX COCTaBY K ONPEISIEHHOMY KJacCy/TpymIe COeIUHEHUU (MPOCThIC
BEICCTBA — METAJIbI MU HEMETAUIbl, OKCHJIbI, OCHOBAHHS, KHCIOTHI, aM(poTepHbIe
TUAPOKCHJIBI, COJIN);

ITP 21

- cOpPMHUPOBAHHOCTh YMEHHM DPACKpBIBaTh CMBICH Mepuogudeckoro 3akona JI.M.
MeHieneeBa U JIEMOHCTPHPOBATH €r0 CHCTEMATH3HPYIOIYI0, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO0 (PYHKIINH;

I1P 22

- c¢(OpMHUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJeMeHTOB 1—4 mepuoaoB Ilepuoguyeckoil cucTeMbl XUMHYECKHX
anemenToB J[.M. MeHaeneeBa, HCHONB3YyS TMOHATUS «S-, P-, O-37€KTpOHHBIC
opOHTaNN», «IHEPreTUYECKUE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XMMHYECKHX OJJIEMEHTOB M HMX COEAUMHEHHN MO MNEPUOJaM U TpyIIam
Ilepuonuueckoi cucrembl xumMuieckux sneMmeHToB /.M. Menaeneena;

TP 23

- ¢(pOpMHUPOBAHHOCTH YMEHHMI XapaKTEepPU30BaTh (OMHUCHIBAThH) OOIIME XUMHUUYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3MYHBIX  KIACCOB, IMOATBEPKAAThH
CYIIIECTBOBAHUE TEHETHYECKOM CBS3M MEXKIYy HEOPraHMYECKMMHU BEIICCTBAMHU C
MTOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

I1P 24

- cOpMHPOBAHHOCTh yMEHHUS KiacCU(DUUUPOBATh XWMHUYECKHE PEAKIHUU 10
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBYy pEarupyroliuX BEIIECTB, TEIJIOBOMY
3hdeKTy peakuuu, U3MEHEHHIO CTENEHEH OKHCICHMs 3JIEMEHTOB, OOpaTUMOCTH
peaxkiuy, y9acTUIO KaTajlu3aropa);

ITP 25

- C(i)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ COCTaBJISITh YPAaBHCHUA peaKLII/Iﬁ Pa3JIMUHBIX THUIIOB,
IIOJIHBIC U COKpaHIéHHI)IC YpaBHCHUA peaxunﬁ HMOHHOTO O6M€Ha, YUuThIBaA yCJIIOBHA,
ITPpHU KOTOPLIX 3TH PECAKIHUU UAYT JO KOHIA,

I1P 26

- cOpMUPOBAHHOCTb YMEHUH NPOBOAUTH  pEaKUUH, MOATBEP)KIAIOIINE
KaueCTBCHHBIM COCTAB pA3JIMYHBIX HEOPraHWYECKHUX BELIECTB, pPaClO3HABATh
ONBITHBIM IIYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPax HEOPTaHMYECKHUX
BEILIECTB;

I1P 27

- chOpPMHUPOBAHHOCTb ~ yYMEHMHM  pacKpblBaTb  CYHUIHOCTb  OKHMCIUTEJIbHO-
BOCCTQHOBUTEJIbHBIX PEAKIUi MOCPEICTBOM COCTABIEHHS 3JIEKTPOHHOrO OanaHca
ITUX pEaKIuil;

ITP 28

- cOPMUPOBAHHOCTh YMEHUU OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH
peaKIu OT Pa3IuYHBIX (PAaKTOPOB; XapaKTEP CMEIICHUSI XUMUUECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aeicTBus (nmpunuun Jle [laTtense);

ITP 29

- cOpPMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh XUMHUYECKHE MTPOIIECCHI, JICIKAIIUE B
OCHOBE TMPOMBIIIJIEHHOTO TIOJYYEHHUS] CEPHOM KHUCIOTHl, amMMHaka, a Takke
chOPMHUPOBAHHOCTh  TMPEJACTABICHUH 00 OOmMX HAyYHBIX TNPHUHIHUIAX W
HKOJIOTHUECKUX MPOOIeMaxX XHMHUECKOTO IPOU3BOJICTBA;




ITP 30 - ¢hOpMUPOBAHHOCTh YMEHUH MPOBOAWTH BHIYMCIICHHSI C HCTIOJI30BAaHUEM TTOHSATHS
«MaccoBasi JIONIsI BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B MpH
XUMHUYECKHUX PpEeaKlMAX, Macchl BellecTBa WM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJHOIO M3 YYacCTBYIOIIMX B peakLuu
BEILIECTB, TEIJIOBOro 3¢ (deKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEILIECTB, MTPEBPAIICHUS U COXPAHEHUSI SHEPTHH;

ITP 31 - cOpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M  BBIMOJHATH XUMHUYECKHUM
SKCIIEPUMEHT (pa3joKEHUE NEpOKCHIa BOAOPOAA B IPHUCYTCTBUM KaTalu3aropa,
olpesieNieHUE Cpeibl PACTBOPOB BEILIECTB C IOMOIIbIO YHUBEPCAIIBHOTO UHAUKATOPA,
BIIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOW pEeaKlHuu, peaKiuu
HOHHOTO OOMEHa, KaueCTBEHHBIE pEaKkIuu Ha cynbdar-, KapOOHAT- M XJIOPHI-
AQHUOHBI, HA KaTMOH aMMOHUS, PEUICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO TeMaM
«Mertamnel» u «Hemeramib») B COOTBETCTBUHU C MTPaBUIIAMU TEXHUKU O€30MMaCHOCTH
pu OOpalleHNH C BEIIECTBAMU W JIA0OPATOPHBIM 00OPYIOBAHHEM, TPEICTABIISTH
pe3ynbTaThl  XMMHYECKOrO OJKCIepuMeHTa B (opme 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX peakuuid W (QOpPMYIMpPOBATH BBIBOJABI HAa OCHOBE JTHUX
pE3yNbTATOB;

I1P 32 - ¢(hOpMUPOBAHHOCTh YMEHHI COOIIOIATh MPaBHIIA SKOJIOTHYECKH 1IEIECO00Pa3HOTO
MOBEJCHUS B OBITY M TPYZOBOM JEATEIBLHOCTH B LENIAX COXPAHEHUS CBOETO 3/10POBbs
U OKpY’Karolled NMpUupoJHON Cpefibl, 0CO3HABATh ONACHOCTh BO3/CHCTBUS Ha JKHUBbIE
OpraHu3Mbl ONpe/IeIEHHBIX BEIIECTB, MOHUMAas cMblici nokaszarens [1/1K, noscHsTh
Ha IIpuMepax CIIOCOOBI YMCHBIICHUSA WU MPEAOTBPALICHUA X BPCIAHOIO BOSI[CﬁCTBPISI
Ha OpPraHu3M 4eJIOBeKa,;

I1P 33 - s o0yd4aroImuxcs C OTrPaHMYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBS: yMEHHE
NPUMEHATh 3HaHHUA 00 OCHOBHBIX MIOCTYIIHBIX METOJaxX ITO3HAHHUs BELIECTB U
XUMHAYECKHX SIBICHUI,

I1P 34 - JUId CJENBIX M CIa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHME HCIOJIb30BaTh pelbedHO
TOUYCYHYIO cucTeMy oO0o3HadeHui JI. bpainst 1uis 3anucu XuMU4YecKuX (OpMYIL.

1. Bonpocs! As1s MOATOTOBKH K Au(3aveTy (TeoOpeTHYeCKHEe BOIPOCHI)

1. ChopmynupyiiTe OCHOBHbBIE MOJOXKEHHUS TEOPUU CTPOEHUSI OpraHWYEeCKHUX BemiecTB A. M.
Bbyrneposa.

2. Kakue BenecTBa Ha3biBatoT nuzomepamu? IlpuBeanure npumepsl H30MEpOB pa3HbIX BUIIOB.

3. OxapakrepusyiiTe OCOOEHHOCTH COCTaBa M CTPOCHHUS MOJIEKYJ TOMOJIOTHYECKOTO psila
IpeJeNbHBIX YIIEBOAOPOIOB (aJIKAHOB).

4. B ueM 0COOEHHOCTH COCTaBa M CTPOEHHS MOJIEKYJ HEIpeneibHBIX YIJIeBOAOpoJoB? Yem
OTIIMYAIOTCS IPYT OT pyra HENpeAeIbHbIE YIIEBOIOPOAbI Pa3HbIX KJIACCOB?

5. Kakue Tumel peakiuil xapakTepHbl JUIsl MpEAETIbHBIX, HENPEAEIbHBIX U apOMaTHYECKHX
yII€BOAOPOAOB?

6. Kakue pusnueckue 1 XuMUUECKUE SIBJICHUS Jie)kKaT B OCHOBE IepepaboTku HedTu?

7. Kakue Xumuueckue CBOMCTBAa XapakTepHbl s CHOUPTOB Onaronaps HaJUYUIO
TUAPOKCHIbHOM Tpynnsl OH?

8. UeM MOXO0XH M YeM OTIMYAIOTCS MO CBOMCTBaM KapOOHOBBIE KHCIOTHI M HEOPTraHUYECKHE
KHUCJIOTHI?

9. Kakyro nH(popMaIuio o CTpOeHUH aTOMOB MOXKHO TOJTYYUTh, 3HAsI MOJIOKEHHE XUMHUYECKOTO
JJIEMEHTa B Iepuoandyeckor cucrteme? [IpuBeaure npumepsl.

10. Yro Takoe KoBaJeHTHass XMMHUYECKas CBs3b? UeM OTIMUYAIOTCS KOBAJIEHTHAs MOJISApHAs U
HernoJisipHasi CBsI3b?

11. Yto Takoe pactBophl? Kak MOKHO BBIpa3suTh KOHIIEHTPALIMIO PACTBOPEHHOI'O BEILIECTBA?



12. Jlaiite ompeneneHus KUCIOT, OCHOBAaHMA M COJIGH C TOYKM 3PEHHUS TEOpUHU
ANEKTPOJINTUYECKON JUCCOLUALNH.

13. C KaKux TOYEK 3peHHs] MOKHO KJIACCH(PHUINPOBATH XUMHUECKUE PEAKIIHN?

14. Kakue (axkTopbl BIUSIOT Ha CKOPOCTh XMMHYECKHX peakuuii? KakoBbl 3aKOHOMEPHOCTH
BIIMSTHUA ATUX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHA?

15. Oxapakrepu3yiiTe BOCCTaHOBHUTEbHbBIE CBOICTBAa MeTaiioB. [IpuBeauTe npumMepsl.

16. OxapakTepu3yiTe OKMCIUTENbHbBIE CBOMCTBA HEMETAIUIOB. [IpuBennTe npuMepsl.

2. 3agaHus B TecTOBOM (popme

Yeaoicaemviii cmyoenm! Bam npeonacaemcs svinonnums 30 3a0anuii 8 mecmogotl ¢hopme 0
KOHMPOJISL YCBOCHHBIX 3HAHUL U NpAKmMuyeckoe 3adauue OJisi OYeHKU 0C80eHHbIX ymenuu. Kaocoas
yacme oughzauema oyenusaemcs. Mmozosasn oyenka ckiaoviéaemcs Kak cpeoHee apugmemuieckoe
08YX 3a0aHUll, C y4emom meKyuetl ycnesaemocmu no y4eOHou OUCYuniuHe.

3ajanus 1J151 IPOBEPKHU YCBOCHUSA 3HAHMIA.
Kpumepuu oyenku mecmoswvix 3a0anuil.
IpasunvHnoiti omeem Ha 6onpoc oyernusaemcs 6 1 6ain, HenpasUIbHBIL OMEem Uil €20 OMCYMCmaue —
HOJb OALNLO8.

OrieHKa ITporeHT npaBUIIBHBIX OTBETOB
5(0TIHMYHO) 90% - 100%
4(xoporio) 70% - 89%

3(yIOBIETBOPUTEIHHO) 55% - 69%
2(Hey10BJIETBOPUTEIILHO) 54% u meHee

Bpems na évinonnenue 3adanuii: 1 akademuueckuil yac.

|. BoiOepuTe 0IMH BepHBIii OTBET
1. Bewyecmsa, coomsemcmesyrowue oowei gpopmyne CnHans, omnocames k knaccy:
a) aJIKaHOB;
0) aIKUHOB,
B) QJIKCHOB;
') apEHOB.

2. l'omonoeamu sensemes napa eeuyecma:
a) amneTuiIeH u OeH30T,
0) OyTaH u MeTaH,;
B) TJIIOKO3a M (PpyKTO3a,
I) DTHJICH U TOJUATHIICH.

3. Cnocob nepepabomku Heghmu, OCHOBAHHbII HA PA3HOCIU MEMNEPAMypbl KUNEHUs 6eUjeCME:
a) puhOpPMUHT;
0) pexTuduKanus;
B) KpEKHHT,
r) MUPOJIU3.

4. Bewjecmeo, 0151 KOMOPO20 HEGOIMONCHA PEAKYUS 3AMEUJeHUS
a) OeH3oI,
6) mpormas;
B) IPOIIEH,;
I) YKCyCHas KHCIOTA.

5. Bewyecmseom X 6 yenouxe npespawjeruti smunes — X — 3MAaAHalb A619eMCL:



a) 9TaHoI,

0) aleTuIIcH;

B) 3TaHOBAas KUCJIOTA;
T') XJIOpITaH.

6. Kapboxcunvuas epynna onpeoensem Hauboee XapakmepHole C8OUCMBA.
a) aJbJEeTrHU/IOB;
0) aMHUHOB;
B) KapOOHOBBIX KHCIIOT;
) CIHPTOB.

1. Dopmyna eewpecmsa X 6 peaxyuu, ypasuenue komopou H>O + X — CoHsOH:
a) CHgy;
0) CoHs;
B) C2Hg;
r) CzHa.

8. Peaxmue 01151 pacno3nasanus Kpaxmaid.
a) lz;
0) FeCls;
B) Ag20 (amm. p-p);
r) CuO.

9. Bewjecmeo, ne 6cmynarowee 8 peakyuio ¢ SMuiaMuHOM.
a) XJIOPOBOOPOI;
0) KUCIOpOI;
B) CepHas KUCJIOTa,
T') TUJPOKCHJI HATPHSL.

10. B kauecmee moniusa ModjcHoO UCNOIb308AMb .
a) aJgbICTUIBI,
0) mpocTeie YPUPHI;
B) CJIOXHBIE d3UPBI,
') CIHUPTHI.

11. Ilopsaokoswiii HoMep d1eMeHma 8 NepUOOUYECKOll cucmeme onpeoeisiemca.
a) 3apslIoM siIpa aToMa,
0) YMCIIOM 3JIEKTPOHOB Ha BHEILIHEM CJIO€ aTOMa;
B) YHCIJIOM 3JICKTPOHHBIX CJIOEB B aTOME;
') 4HUCIOM HEHTPOHOB B aToMe (POPMYJIMPOBKA OTBETA.

12. Onexmponnas cxema 2e8eSe coomeemcmeyem snemenmy:
a) aprouy,
0) xenesy;
B) KpPUIITOHY,
I') PYTEHHUIO.

13. @opmyna sewgecmea c KosaieHmHOU NOJAPHOLU CEA3bIO:
a) Cly;
6) KCI;
B) NHs;
r) Oo.



14. Dnexmponumom aensemcs:
a) cepHasi KUCIIOTa,
0) STUJIOBBIN CIUPT;
B) XJIOD;
') TJII0KO3a.

15. @opmynvl sewgecms, scmynarowux opye ¢ Opyeom 8 peaKyuio UOHHO20 0OMeHA
a) CuO u Ca(OH);
0) CaCOs u MgCly;
B) FeClz u NaOH;
r) KOH u Ba(NOs)».

16. Macca 2 monw oxcuda xarvyus CaO pasua.
a) 56r;
6) 112,
B) 28T;
r) 0,56r.

17. Memannuueckue ceoticmea 6 ps0y xumuueckux snemenmos Cs —Rb — K — Ca:
a) U3MEHAIOTCS NEPUOANYECKH;
0) HE U3MEHSIOTCH,
B) ociabeBaroT;
I') YCUIUBAIOTCA.

18. I pynna, 6 komopoii umeiomcs npeocmasumeny Kaxico020 U3 4emuvlpex Kiaccos HeopeaHu4ecKux
seuecms.

a) P20s, H20, HCI, NaHCOg3;

0) HCIO4, CuCly, Ca(OH)2, H3PO4;

B) K3PO4, KOH, NaCl, H2S04;

r) HMnOs, NaOH, CaCOs, BaO

19. Maccosas dons yenepoda boavute 6 sewgecmae ¢ Popmynou:
a) CO;
0) CO2;
B) CHy;
r) H2COs.

20. Kpamxkoe uonnoe ypasnenue Ba?* + SO4>” = BaSOs omobpasicaem s3aumodeiicmsue cepHoil
KUCTIOMbL C:

a) Oapuewm;

0) kapboHaToM Oapus;

B) HUTpATOM Oapus;

I') OKCHJOM Oapws.

Il. BbiOepuTe HECKOIbKHX OTBETOB
21. B cocmas amMuHOKUCIom 6x00am QYHKYUOHAIbHbIE 2PYNNbL.
a) TUAPOKCHUIIbHAS;
0) amuHOTrpynna,
B) KapOOHWJIbHAS,
r') KapOOKCHUIIbHAS.



22. U3 npeonodcennoco nepeurs avibepume 08a euecmad, Komopbvle 3aumooeicmeayion ¢
8000POOOM:

a) TIpoTaH,

0) OyreHn-1;

B) IIMKJIOOYTaH,

I') XJIOPMETaH.

23. U3 npeonodiceHno2o nepeuns @vlOepume HA38AHUS 08YX OPSAHUYECKUX COEOUHEHUl, KOmopbvle
€00epAHCam HECKOIbKO SUOPOKCUTbHBIX SPYIN.

a) atanauon-1,2;

0) TIUIEpHH;

B) MPOMNAHOJI-2;

I') TeKCaHOJ.

24. U3 npeonoocenno2o nepeuHs evlbepume 08d Bewyecmsd, KOMopble SGI[AIMCA U30Mepamu
NONONCEHUST KPAMHOU CE531U.

a) MEeTWIOyTaH,

0) neHraaueH-1,2;

B) MEHTHH-1;

) nmeHTaauen-1,3.

25. U3 npeonosicennoco nepeurs 6HEUHUX 8030elcmsull blbepume 8ce 8030eUcmeus, Komopbie
npueooam K ygenuueHuro ckopocmu peakyuu Fe + S = FeS.

a) TIOBBIIICHHUE JABIICHHS;

0) OXJIaXKJIEHHE PEaKIIMOHHOW CMECH;

B) U3MEJILYCHUE CEPBHI U XKele3a,

') TOBBIIICHUE TEMITEPATYPHI.

26. B npobupky ¢ pacmeopom conu X oobasunu pacmeop eewecmea Y. B pesynomame peaxyuu
Habaooanu obpasosanue beno2o ocaoxa. M3 npeonodiceHno2o nepeuns eeuecms evibepume 8euecmaed
X u Y, komopvle mozym ecmynamov 6 ONUCAHHYIO PEAKYUIO.

a) okcuna cepoi(IV);

0) HUTpaT HaTpus,

B) XJIOPU]I AIFOMHUHHS;

r') HATpaT cepedpa.

27. U3 npeonosicennozo nepeuns ablbepume Gopmynvl 08yx sewecms, 0jisi KOMOPbIX XapaKkmepha
AMOMHAS, KPUCTATIUYECKASL PeUulemKd.

a) SiOy;

0) KH;

B) Ca(OHy;

r) C.

28. B peakyusx 3ameujenus yuacmeyom.
a) TOJIbKO HEOPTaHMYECKHE BEIIECTBA;
0) TOJIBKO CJIOXKHBIC BEIIIECTBA,
B) MPOCTHIC U CIOKHBIE BEIIECTRA,
I') HEOPTraHMYECKUE U OPraHNYECKUE BEUIECTBA.

I1l. YcTaHoBHTE COOTBETCTBHE

29. Yemanosume coomseemcemaue medxncoy cmpyKmypHOU (opmynoll eeujecmeda u Kiaccom, KOmopomy
OHO NPUHAOTEHCUM.:

CrpykrypHas ¢popmyia Kinacc oprannueckux BeliecTB

1. CyHsOH a)  aubJeruabl



2. CH20H - CHOH 0) kapOOHOBBIC KHUCIOTHI

3. HCOH B) CHHUPTHI OJHOATOMHbIE

4. C3HCOOH ) CHOUPTHl MHOTOATOMHBIC
1) CIIOKHBIE (PpUpBI

30. Yemanosume coomeemcmeue Meofcdy HA38AHUSIMU OKCUOO08 U nepedynem eeujecme, ¢ KOmopuvimu
OHU Mozcym 83AUMO0elUCB08AMY .

Hazpanus oxcumoB BemecrBa

1. oxcun xpemuus (IV) a) Al, HNOs, CO

2. oxcun aszora (IV) 6) FeO, COz, H0O
3. oxkcux Oapus B) C, KOH, HF

4. okcup xenesa (II) r) NaOH, H.O, CaO

n) H20, SO3, H3PO4

3. IllpakTHyeckoe 3a1aHne
3aanus 1J151 NPOBEPKU OCBOCHUSI YMEHM.
Yeaoicaemviii cmyoenm! Bam npeonazaemcs 8binoiHums npakmuieckoe 3a0aHue.

Kpumepuu OYECHKU nNpaKkmu4ecKkozco 3a0aHUA.

Ouenka Kpurepuit
5(0TIMYHO) [IpaBHUIIBHO BBINIOJIHEHBI YETHIPE
HIIEMEHTA 3aJaHHUsI
4(xopor1io) [IpaBHUIIBHO BBIIIOJHEHBI TPU JIEMEHTA
3a/laHus
3(ylOBIETBOPUTEIBHO) [TpaBUJIBHO BBINIOJIHEHBI J1BA JIEMEHTA
3a/laHus
2(HEYIOBJIETBOPUTEIIHHO) BrInosHeHO MEHEE ABYX 3JIEMEHTOB
3aaHus TM0O0 B KaXKIOM SJIEMEHTE
JOMYIIEHBI TpyObIe OTHOKH

Hanumure ypaBHEHHMsS peakIHid, NMPH IMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIINE
IpeBpalEHUs:
C — CO2 — H2CO3 — NaCO3z — BaCO3

BblﬁepI/ITe N3 HUX OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHYIO PCAKIHNIO, YKAKUTE IMECPEXOJ JJICKTPOHOB,
HA30BUTC OKUCIUTCIIb U BOCCTAHOBUTCIIb.

BblﬁepI/ITe U3 HHUX PCAKIUIO O6MeHa, 3aIlMMIIUTE YPABHCHUC ITOU p€akiuu B TIIOJJHOM H
COKpalll€HHOM HOHHOM BHUJC.

Paccuuraiite 06beM YIIIEKHCIIOTO Ta3a, KOTOpBIi 00pasyeTcs npu cropanuu 360 r yriaeposa.



ITaJI0HbI 0TBETOB
1. OTBerbI Ha TeOopeTHYECKHE BONPOCHI

1. OcHOBHBIE MOJOXKEHUS TEOPUU CTPOEHUS OpraHuyeckux Beuects A.M.bytieposa:

- ATOMBI B MOJIEKYJIaX COEMHEHBI COTJIACHO UX BAaJIEHTHOCTH;

- CBolicTBa BEULIECTB OINPEACIAIOTCA HE TOJBKO MX KAaueCTBEHHbIM M KOJWYECTBEHHBIM
COCTaBOM, HO U IOPSAAKOM COEAMHEHUS aTOMOB B MOJIEKYJIE;

- CBoiicTBa OpraHMYECKUX COECIUHEHUM 3aBUCAT HE TOJBKO OT COCTaBa U MOPSAJKA COCTUHEHUS
aTOMOB B MOJIEKYJI€, HO U OT B3aUMHOI'O BIIMSHUS aTOMOB U I'PYIII aTOMOB JIPYT' Ha JIpyra.

2. V3omepamu Ha3pIBalOTCS BENIECTBA, HMECKOINIME OJMHAKOBBIA  KA4YeCTBEHHBIM U
KOJIMUYECTBEHHBIN COCTaB, HO pa3HOE CTPOCHHUE, a 3HAUUT U pazHble cBoicTBa. [IpuMepsl n30MepoB:
CH3z — CH(CH3) — CHs u CH3— CH2 — CH2 — CH3 wu30Mepbl YIJIepOIHOTO CKeleTa
CH3z — CH=CH — CH3 u CH2 = CH — CH2 — CH3 nzomepsl oJjI0KeHUsI KpaTHOM CBSI3U
CHs — CH2 — OH u CH3 — O — CH3 MexkK1accoBble H30MEPbI

3. IlpenenbHbie YIIeBOIOPOIbI (IKaHBI) — 3TO YIIIEBOIOPOIbI ¢ 001eit hopmymnoit CaHan+2 , e
N — menoe uuciao or 1 w Beime. MOJEKYNIBl alKaHOB COJEPXKAT TOJBKO OJWHAPHBIC CBS3U.
YrneBoaopoasl TOMOJOTHYECKOrO psifia allkaHOB OTJIMYAIOTCA Jpyr oT apyra Ha rpymnmy —CHoz-.
[Tpumepsr: CH4 MeTan

CoHe  CHs—CHs osran
CsHg  CHsz— CHz - CHs mnpoman

4. B 3aBUCMMOCTH OT HAaCBIIIEHHOCTH MOJIEKYJ HEIpENeIbHbIX YIJIEBOJAOPOAOB aTOMaMU
BOJIOPOJIa UX COCTaB MOKHO BbIpa3uTh oommu popmymnamu CnHzn, ChHazn-2.

AJIKEeHBI — 3TO HEeTpeAeIbHBIE YIIEeBOAOPObI ¢ 001mmel popmyrnoit ChHzn, B MOJIEKyIaxX KOTOPBIX
uMeeTcsl ofHa JBOMHasi cBsi3b, Hanpumep, CH>=CH,. AnkuHbl - HempeneiabHbIe YIIEBOJOPOJBI C
obmieit popmymnoit CnHzn-2, B MOJIEKyJIaX KOTOPBIX UMEETCS OJ[HA TPOiHasl CBsi3b, Hanpumep, CH=CH..
AnkanueHsl - HempeAeNnbHble yrieBogoponbl ¢ obmel Gopmyrnoir ChHan2, B Monekyaax KOTOPBIX
uMeeTcs JiBe JBoiHble cBsa3u, Hanpumep, CH2 = CH — CH = CHa..

5. lns mpenenbHBIX YTIEBOJOPOAOB Hanboiee XapaKTepHbl PEaKIUU 3aMEIICHHs, Pa3I0KEeHUs
(OTIIETUIEHUS ), TOPEHUS, N30MEPU3ALIIH.

Jlis  HempenenbHBIX  YITIEBOJOPOAOB HamOojee XapaKTepHbl peakluu MPUCOEIUHEHUS,
OKHCJICHUS.

Jlig apomMaTU4YecKUX YIieBOJOPOJOB HauboJiee XapaKTepHbl PEaKIMM 3aMEIIEeHUs, HO TaKke
MOTYT ITOABEPraThCsl U PEAKLUAM IPUCOEIUHEHNUS U OKUCICHUS.

6. OcHoBHBIMU crioco0aMu TiepepabOTKU HePTH SBISAIOTCA MEperoHka W KpekuHr. [leperonka
(pexTudukaius) OCHOBaHAa Ha (U3MYECKUX TMPOIECcCaX HCIAPEHUs] U KOHJEHCAIUU, TPH STOM
o0pa3yroTcs Gppakuuu HeTH, CoAepKaIINe YTIEBOIOPOABI C Pa3HBIM YUCIOM aTOMOB YIJIEpO/a.

KpekuHr — 370 XuMHU4YeCKUi MPOIECC paclIeIUICHUs! YIII€BOI0POIOB, COACPIKAIIUXCS B HEPTH, B
pe3ynbTaTe KOTOPOro 00pa3yroTcs YIIIeBOAOPOIbI C MEHBIIIMM YUCIOM aTOMOB YIJIEpO/a.

7. Hamnume runpoxcuiibHoi rpynnsl OH oOycrioBiuBaeT Takue XMMUYECKHE CBOMCTBA, Kak
B3alMOJICICTBHE CO IIETOYHBIMUA METAJIJIaMH ¢ 00pa30BaHUEM AJIKOTOJISITOB U BBIAEIEHUEM BOJIOPO/IA.

CrupTel pearupyroT ¢ rajloreHOBOJOPOAHBIMHU KHUCIOTaMU U 00pa3ylOT IajoreHONpPOU3BOIHBIE
yIJ1€BOAOPOAOB.

B mpucyrcTBUM BOJOOTHHUMAIOUIMX CPEICTB U IPU IOBBIIIEHHON TEMIIEPAType OT MOJIEKYJT
CHHUPTOB OTULIETISIETCS BOJA, U 00Opa3yloTCsl HeIpeneabHbIe YIIIEBOAOPOJIbl (BHYTPUMOJEKYISIpHAs
JeTUApaTanus) Wik NpocTbie 3PUpbl (MEKMOIEKYIISIpHAs JeTHApPaATALUs ).

8. KapOoHOBbIE KHCIOTBI M HEOPraHWYECKUE KHUCIOTHI HMMEIOT TIOXOXKHE CBOMCTBA:
JHCCOLIMUPYIOT ¢ oOpasoBaHueM WOHOB H', B3aMMOJEHCTBYIOT ¢ MeTalUlaMM, OCHOBHBIMH H
aMpOTepHBIMU OKCUAAMH, OCHOBAHUSIMH, COJISIMU OoJiee ClIadbIX KUCIIOT.



B ornuume oT HEOpraHWYECKUX KHCIOT, KapOOHOBBIE KHCIOTBHI COJAEpP’KaT KapOOKCHIIBbHYIO
TpyIIy, IIO3TOMY BCTYMAIOT B PEAKIMU 3TepU(UKALMU CO CIIUPTAMHU, a TAKXKE B PEAKIUH 3aMEIICHUS
WJIY IPUCOEMHEHNS 110 YIJIEBOJAOPOIHOMY paguKaly.

9. IopsaKOBBIN HOMEP XUMHUYECKOTO AJIEMEHTA B MEPHUOJUUYECKON CHCTEME PaBeH 3apsiay sjapa,
T.€. KOJIMYECTBY NPOTOHOB B siipe aroma. KoimdecTBO HEHTPOHOB B sIp€ MOKHO paccuuTaTh IO
Pa3HOCTH MEXJY MAacCOBBIM YHCJIOM (OTHOCHTEIHHOW aTOMHOM Maccoil) MU aTOMHBIM YHCJIOM
(mopsiakoBbsIM HOMEpPOM). KonmuecTBO NPOTOHOB U 3JIEKTPOHOB B aTOME OJJMHAKOBO, T.€. TAKXKE PaBHO
MOpsAIKOBOMY HoMepy. KonnyecTBO sHepreTMyeckux ypoBHEH B aToMe paBHO HOMEpY IMepuoja, B
KOTOPOM pAaCIOJIOKEH XUMUYECKUH 3JeMeHT. UMCIO 3JIEeKTPOHOB Ha BHEIIHEM SHEPreTHYeCKOM
YPOBHE y 2JIEMEHTOB TJIaBHBIX IOJArPYII PaBHO HOMEPY IPYIIIIBI.

Hanpumep, kuciopoa pacnonoxen B [ICX3D nog Homepom 8, 3HaYUT B €ro aToMe 8§ MPOTOHOB, 8
HEHUTPOHOB, 8 3JIEKTpPOHOB. B aTrome kuciaopojga 2 3HEPreTMYECKUMX YPOBHS, HAa BHEIIHEM YpPOBHE
PacmoIokKeHo 6 3JIEKTPOHOB.

10. KoBaneHTHass XuUMHYecKas CBA3b — 3TO XMMHUYECKas CBs3b, BO3HHUKAIOIIAs B pe3yibTare
o0pa3zoBaHMs OOIIUX AIEKTPOHHBIX Map. KoBaneHTHas HEeNoJspHAas CBsI3b 00pazyeTcs MEXy aTOMaMu
OJHOIO M TOr0 JK€ »3JeMeHTa-HeMeTaula. OOmas 53JIeKTPOHHAs IUIOTHOCTh PaBHOMEPHO
pacupenensercs Mex,1y aTOMaMH.

KoBasienTHass mnossipHas CBsA3b OOpa3zyeTrcs MEXAy aToMaMHU pas3HbIX HEMETallsIoB, o0mas
AJIEKTPOHHAs IJIOTHOCTh CMEIIEHAa B CTOPOHY 0oJiee 3JEKTPOOTPULIATEIBHOIO 3JIEMEHTA, MO3TOMY
MOJIEKYJIa CTAHOBUTCS IOISAPHOM.

11. PactBOpel — 3TO TOMOIEHHBIE CHCTEMBI, COCTOSIIIME W3 YacTUIl PACTBOPUTEIS,
PacTBOPEHHOTO BEIIECTBA W NPOJIYKTOB UX B3auMojehcTBUs. KOHIEHTpaIuioo pacTBOPEHHOIO
BEILIECTBA MOXHO BBIPA3UTh B BHUJE MAacCOBOM JI0JIM PAacTBOPEHHOro BellecTBa. MaccoBas 101
PacTBOPEHHOIO BEIIECTBA — 3TO OTHOLIEHUE MACChl pACTBOPEHHOIO BEIIECTBA K MAacCe pacTBOPA.

Taxxke wucmonb3yercs MOJSpHas KOHILIEHTpalMs, KOTopas NpeacTaBiseT co0oil OTHOIIEHUE
KOJINYECTBA PAaCTBOPEHHOTO BELIECTBA K 00BEMY pacTBOpPa, €IUHHUIIA U3MEPEHUS MOJIB/JI.

12. KucnoThel — 3TO 3JCKTPOJHTHI, IPH JUCCOIUAIIUN KOTOPBIX 00pa3yloTCsl KATHOHBI BOJIOPOAA
H* u aHWOHBI KUCIOTHOrO ocTaTka. OCHOBAaHMSA — 3TO DIEKTPOJIMTHI, IPH IMCCOLMALMU KOTOPBIX
o0pa3yroTcst KaTUOHBI MeTasuia u TuaApokcua-noHsl OH™. Conu — 3TO 2JIEKTPOHUTHI, IPU TUCCOIHAITIT
KOTOPBIX 00pa3yr0TCs KATHOHBI MeTalia (MM MOH aMMOHHSI) U @HHOHBI KHCIIOTHBIX OCTAaTKOB.

13. XuMuueckue peakiimi MOXXHO KJIACCH(PUIIMPOBATH C TOUKH 3PEHUS:
- 4HCJIa ¥ COCTaBa UCXOHBIX BEIIECTB U MTPOAYKTOB PEAKIINIA;
- U3MEHEHHUSI CTETIEHEN OKUCIIEHHUS] XUMUUYECKUX 3JIEMEHTOB;
- 00paTUMOCTH TpoIIeCcCca;
- y4acTus KaTaiau3aTopa;
- TeT10BOTO Y dekTa.

14. Ha ckopoCTh XUMHUYECKUX PEAKIUI BIMSIOT CIEAYIOUNE PaKTOpHI:
- Temreparypa (IpH MOBBILIEHUU TEMIIEPAaTypbl CKOPOCTh peaKluil MOBBIIAETC);
- IJIOILAJ[b COTPUKOCHOBEHHUS JIsl TETEPOreHHBIX peakluil (4eM Meabue YacTHIIbl, TeM Oouble oOmias
IJI0LIA/1b TOBEPXHOCTH, TEM BBIIIE CKOPOCTh XMMHUECKON PEAKIIUN);
- KOHIIEHTpAIMsI BEIIECTB AJI1 FTOMOTE€HHBIX peakiuil (4emM Ooubliie KOHIIEHTPAIUs BEIIECTB, TEM BBIIIE
CKOPOCTb);
- IPUPOJa pearupyrouux BelecTB, HalpuMep, 4eM OOJIbIIe Cujla 3JEKTPOIUTA, TEM BBILIE CKOPOCTb;
- HAIM4Ke Katanu3aropa (yBeJInueHHe CKOPOCTH PEeaKLUy MpH T0OABIEHUH KaTaau3aTropa).

15. I[J'IH MCTAJJIOB XapPaKTCPHBI BOCCTAHOBHUTCIILHBIC CBOIZCTBB., T.€. CIOCOOHOCTh oTAaBaTb
OJICKTPOHBEI. Kax BOCCTAHOBUTCIIM, MCTAJJIBI MOT'YT pe€arupoBarTb C TAKHMH OKHCIUTCIIIMH, KakK



HEMETAIUTBI, B TOM UHCIIe KHCIOPOJ, TANOTEHbl; ¢ KHCIOTaMI; OKCHIAMH; CONSMH MEHee aKTHBHBIX
MCTAJIJIOB.
Hanpumep: Ca’ + 2H*CI = Ca*?Cl + H°
Ca’ -2e — Ca*?

16. Jlns HEMETA/IOB XapaKTEPHBI OKMCIUTEIbHBIE CBOMCTBA, T.€. CIOCOOHOCTH IPMHMMATH
3JEKTPOHBI. Kak OKHMCIMTENM, HEMETAIbl MOTYT PEarupoBaTh ¢ TAKUMH BOCCTAHOBUTENISAMH, Kak
METAJUIBI, MEHEE OSJIEKTPOOTPHULATEIbHBIE HEMETAJIbI, HEKOTOPBIE COIM, HEKOTOPHIE OKCHJIBI,
HEKOTOPBIE KHCIIOTHI.

Hanpumep: 2Na° + S° — Na*»S2

S%+2e — S

2. Kiirouu 0TBETOB Ha 32/1aHUA B TeCTOBOM (hopMme.

Homep 1 2 3 4 5 6 7 8 9 |10 |11 | 12 | 13 | 14 | 15
BOMNpoOca

byksa r 0 0 B a | B B a r r a a B a B
IPaBUIBHOTO
OTBETa

Homep 16 | 17 | 18 [ 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
BONpoCca

byksa 0 B r B B | Or | OB | a0 | Or | Br | Br | ar | Br | B B
MPABUILHOTO r r
OTBETa a hi}
0 a

3. [lpakTnyeckoe 3aaHue

1.C - CO2 — HCO3 — Na,CO3z — BaCOs3
C+02 — CO2
CO2 + H20 — H2COs3
H2CO3 + 2NaOH — NaCOs3 + 2H20 (s03m001cHbl 6apuarmet)
Na>,COs + BaCl, — BaCOs + 2NaCl (sozmoorcnuvl 6apuanmuot)

2. OKuCIUTENBHO-BOCCTAHOBUTENBHOM siBNsieTcs peakuus C + Oz — COz
C%—4e — C*
0% + 4e — 2072

3. Ilpumepom peakituu oomeHa siBisiercst peakius NaxCOs + BaCl, — BaCOz + 2NaCl
2Na* + COs?+ Ba?* + 2CI" — BaCOs + 2Na* + 2CI
COs*+ Ba?* — BaCOs
4. MaHo: Pemenue:
m(C)=360 r C+02 — CO2

M(C) = 12 r/monb

Hatitu: Vm(CO2) = 22,4 n/moib
V(COy) - ? [To ypaBHeHuto B peaknuto Bctynaet 1 mons C, obpasyercst 1 moms CO2

[To ycnosuto N(C) =m/M =360/ 12 = 30 moub
Caenmoarenbpao V(CO2) =n- Vim= 30 mois - 22,4 n/mons = 672 11

Otger: V(CO2) =672 1.
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