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BBenenune

Yactoii  npuynMHOW  y4yeOHOM  HEYCHEIIHOCTH  OOydJaromMxcsi — sIBIseTcss  ciiabast
c(OpPMUPOBAHHOCTh METANPEAMETHBIX YMEHHH W/HWIW CyIIeCTBEHHbIe TMpoOensl B 0a30BOU
MPEIMETHON MOATOTOBKE.

Jlnarnoctuka oOydYarOmIUXCsl ¢ TPYJHOCTSAMU B y4eOHOU NEATEIbHOCTH U MO3BOJHT BBISBUTH
MPUYUHBI 3aTPyIHEHUHN, HATIPUMED:

— cnabas chopMUPOBAHHOCTH YNTATEIILCKUX HABBIKOB U HABBIKOB pabOTHI ¢ HH(OpMaLIUEH;

— cnabas chopMUPOBAHHOCTH AJNEMEHTAPHBIX MAaTEMaTHUECKUX MpEACTaBIeHUI (1yBCTBa Yuca,
IIPOCTPAHCTBEHHBIX MIPEICTABICHHM, HABBIKOB CU€Ta U T.11.);

— cnabas chopMHUPOBAHHOCTh HABBIKOB CAMOOPTaHU3alIUU, CAMOKOPPEKIIHNH;

— KOHKpEeTHbIe MpoOJeMbl B MPEIMETHOH MOJArOTOBKE (HEOCBOEHHBIE CHUCTEMOOOpa3yIOLIue
AJIEMEHTHI COJiepKaHusi, 0e3 BIaJCHUS KOTOPHIMU HEBO3MOXKHO MOHMMAHUE CIEAYIOLUIUX TeM; cllabo
c(OopMHPOBAHHBIC IPEAMETHBIE YMEHUS, HABBIKH U CIIOCOOBI ICATEIBHOCTH).

[lo uToraM AMAarHOCTUKM CKJIQABIBAETCS COAepkKaTelbHas KapTUHa MpodiieM B 00ydeHHH
Ka)X/I0TO KJlacca, KOTOpas MOXKET OBITh B3sITa 32 OCHOBY aJpPECHON KOPPEKTHPOBKH METOAUKH PabOTHI
y4UTENs U 00pa30BaTENIbHBIX IPOTPAMM.

B 3aBHCHMMOCTH OT PacmpoOCTPAaHEHHOCTH CpPEAM YUYCHHMKOB Kilacca KOHKPETHOW MpoOiemMbl B
00y4eHUHU BbIOWPAIOTCS UHIMBUYalIbHBIE UM IPYIIOBBIE (POPMBI OPraHu3aluy yueOHOU padoThl.

B ciydae BbsiBieHUs po0eM ¢ TPaMOTHOCTBIO YTEHHSI M MH(OPMAIIMOHHON TPaMOTHOCTBIO
1enecooOpazHo OoJbplle BHUMAaHUS YAENATh paboTe C TEKCTOM y4eOHHUKa, JeTalbHOMY pa3zdopy
COJIepKaHMUs BbIJaBAEMbIX 00YYarOIIUMCS 3a/1aHU.

Cucrema paboThI YUUTENSI MOKET ObITh aKIICHTHPOBaHA HA Pa3BUTHE Y 00YUAIOIINXCS HABBIKOB
CaMOOpraHu3alluy, KOHTPOJS M KOPPEKLUUU pE3YyJbTaTOB CBOEH J€ATEIbHOCTU (HAIpUMeED,
MIOCPEICTBOM MOCJIEI0BATENIbHO PEaTu3yeMOil COBOKYITHOCTH TPeOOBaHUM K OPraHU3alMU Pa3TunIHbIX
BUJIOB YUEOHOM 1€ATENbHOCTH, IPOBEPKE PE3YJITATOB BBIITOJIHEHUS 3aJaHU).

NnnuBuayanbHble mpoOeibl B MPEIMETHOM TMOArOTOBKE OOYyYaromuxcs MOryT OBITh
KOMIIEHCHUPOBAHBI 3a CUET JIONOJHUTENbHBIX 3aHATUN BO BHEYPOUHOE BpEMs, BbIJAUd O0y4arOIIUMCS
WHAVBUAYATbHBIX 3aJJaHUM MO TMOBTOPEHHIO KOHKPETHOTO y4eOHOro MaTepuana K ONpeIeTIeHHOMY
YPOKY 1 00pallleHHsl K paHee U3yUYEeHHOMY B IIPOLIECCE OCBOCHHSI HOBOT'O MaTepHalia.

Hanuune ogrHaKOBBIX CYIIECTBEHHBIX MPOOEIOB B MPEIMETHON MOATOTOBKE Yy 3HAYUTEIHLHOTO
yucia 00yd4aroluxcsi Kjacca TpeOyeT OmpeNelIeHHOM KOPPEKTUPOBKU OCHOBHOM 00pa3oBaTelIbHOU
MIPOrPaMMBbI BILUIOTH 10 (OPMUPOBAHUS 00Pa30BATENBHOM MPOrpaMMbl KOMIIEHCUPYIOIIETO YPOBHSI.

MeTtoauueckue peKoMeHAalMy 110 IPENoaBaHuI0 XUMUN B 00pa30BaTEeIbHBIX OPraHU3aLUsAX C
BBICOKOHM J0Jiel 00y4YaromuXxcsl ¢ pUCKaMu y4eOHOW HEYCHEIIHOCTH BBICTPOCHBI Ha OCHOBE aHajHn3a
npobieM TOATOTOBKM ydacTHHKOB EI'D, OamaHcupylommMx Ha TpaHU MPEOAOJICHUS MHUHHUMAJIbHOTO
Oamna. PexomeHanum opueHTUPOBAHBI HA OPraHU3alIMIO Mpeno/iaBanus y4eOHbIX mpeameroB B 10-11
KJIaccax M YYMTHIBAIOT CIIEU(UKY ydeOHOro mpeamMera. PexoMenaanuu conepkaT B cede moaXoabl K
KOPPEKTUPOBKE 00pa30BaTEIbHBIX MPOTPAMM, U3MEHEHUIO METOJIUKU PadOThl yUUTES-TIPEIMETHHUKA,
COBETHI 110 OpraHU3aIMK MOAroTOBKH K EI'D.



1. Onucanue npod;emM B 00pazoBaTeIbHOM MOATOTOBKE 00y4AIOMINXCSH, 0aJJaHCHPY IO X
HA IPaHU NPeoA0JIeHNsI MUHMMAJIBHOIO0 0aJjia

XuMus JUIsl clladdl €IMHOTO TOCYJApCTBEHHOTO HK3aMEHa SBIIETCS MPEIMETOM IO BHIOOPY
oOyyJaronuxcs, mo3ToMy pe3yiabTaThl EI'D He OTpakaioT ypOBHSI MOATOTOBKH BCEX OOYYArOITUXCS
cpenHelt mkoinbl. OHAKO BBISIBICHHBIE MPOOJIEMBI B MOATOTOBKE, HECOMHEHHO, XapaKTEPHBI I BCEX
o0ydJaronmxcsi ¢ HU3KUMU OO0pa30BaTEIbHBIMH pE3yJbTaTaMU, XOTS M HE HCYEPIIBIBAIOT BCEX
neuuToB B 00yYEHHOCTH KOHKPETHOTO yuY€HUKa. B CBSI3M C 3TUM PEKOMEHIYyeTCs MpPOBEICHHE
JETATHHOW JTUATHOCTUKH XMMHYECKOW MOATOTOBKY KaXKJI0T0 O0YYarOIIEToCs B LEAX MOCTPOSHUS ISt
HEro MHAMBHUIYaIbHON 00pa30BaTeIbHON TPACKTOPHH.

Ha ocHoBe MHOrosieTHEr0 aHaiau3a pe3yJIbTaTOB YYAaCTHUKOB JK3aMEHa YAAJIOCh BBISIBUTH
HambOoJee XapakTepHble MPOOENbl B 3HAHUSX JK3aMEHYEMbIX C HM3KUM YPOBHEM IMOATOTOBKH. Tak
OKa3aJIoCh, YTO 00Ias HEJOCTATOYHOCTh CHOPMHUPOBAHHOCTH 3HAHMM y STHUX BBITYCKHHKOB dYaIle
BCEr0 NPOSBISIETCS B TOM, YTO OHU CMEILIMBAIOT Pa3HbIE MOHATHUS, NPUMEHSA MPU3HAKU OJHOTO
MOHATUSA K JIPYyroMy, 3aTPYIHSIOTCS B TIEPEHOCE 3HAHWUW Ha HOBBIC (DAKTBI M B YCTAHOBJICHUU
JOTUYECKUX CBA3€H MEXAY OTACIbHBIMU 3JIEMEHTAMHU COJEpKaHUs, HEJAOCTATOYHO BIAJCIOT
XUMHYECKHUM SI3BIKOM [ 1, 2].

PesynbpTaThl SK3aMeHa MOKa3aIM TAaKKe, YTO HE BCE KIIOUEBBIE TeMbl/pa3felibl Kypca YCBOCHBI
9TUMHU OOYYaIOIIMMHCS C OJMHAKOBOM CTEMEHBIO ycmemHocTu. Hampumep, oOydaromuecs, He
HaOpaBiue MUHUMaIBHOTO Oamna EI'D, moka3bpIBaroT 3ieMeHTapHbIe 3HAHUS COJIePKaTeIbHOr0 OJI0Ka
«TeopeTndeckre OCHOBBI XUMUWY. [IpH BBITIOJIHEHUH 33a/JaHUN OHU OMUPAIOTCS TPEUMYIIECTBEHHO Ha
yMeHusl, c(hOpMHUpPOBAHHBIE B OCHOBHOW IIKOJIE, HANPUMED: XAPAKMepu3oeams CTPOSHUE aTOMOB,
onpedensims CTENIEHU OKHUCIICHHUS 3JIEMEHTOB 0 (OpMysiaM BEIIECTB, Onpeoesams NPUHAIIEKHOCTh
BEIIECTB K KJaccaM/TpymnmaM, Xapakmepuzoéams B3aUMOCBSI3b HEOPTaHMYECKUX BEIIECTB,
cocmaeisims YPaBHEHHS XOPOIIO U3YYCHHBIX PEAKITUH.

OOyyaronmucs ¢ HU3KUM YpPOBHEM TMOATOTOBKH MPAKTUYECKH HE OCBOCHA OpraHUYecKas
XUMUS (TIPOIICHT BHITIOTHEHUSI TAKUMHU O0YUYaAIOITUMHUCS CaMbIX MPOCTHIX 3a/IaHNi 0a30BOTO YPOBHS HE
npeBsiaeT B cpeqHem 10). Jlaxe 3amanusi, OpMeHTHPOBAHHBIE HA MPOBEPKY 3HAHUHN KiaccuUKauu
Y HOMEHKJIaTyphl OPraHUYECKUX BEIIECTB, UMEIOT B JJAHHOMW IpyIire 00y4aronuXcsi CPeAHUN MPOLIEHT
BeimosiHeHHst 13 (2019 r.). OT™MeTHM TaKXe, 9TO y ATOW IPYMITbl 00yUYaromuXcs ¢i1ado choOpMHUPOBAHbI
HAaBBIKU MPOBEJICHUS PACYCTOB M0 XUMUYIECKUM (DOpMyJIaM U YpaBHEHHSIM XUMHUYECKHX PEaKIUi, 3TO
MOKET OBITH B OMPE/CICHHOIN CTENEHH CBSA3aHO C CEphbe3HBIMU NehUIUTAMH B MUX MaTeMaTH4YEeCKOU
noarotoBke. [IpuBeneHHbIE (aKThl CBUIETEIBCTBYIOT O TOM, YTO TEOPETHUYECKAs IMOJATOTOBKA JTOU
rpynmnbl 00yYaroIuXcs MO MpeAMETy He OTBeuaeT TpeOOBaHMSIM O0pa30BaTEIbHOIO CTaHIapTa K
YCBOEHHUIO OCHOBHBIX 00I11€00pa30BaTEbHBIX MPOTPAMM MO XUMHH ISl CPEIHEHW IIKOJIBI JaXe Ha
0a30BOM ypoBHE [6].

2. OcHOBHbBIE HalpaBJCHUA paGOTbI co ¢J1a00 ycneBaKIIMMHU Oﬁy‘lalOHll/lMHCﬂ

O06oOmeHne 3HaHWUN TIO KypCy XUMHH CBOEH TJIAaBHOW 3a7adyeil HMMEET OCBOCHHE W/WIIH
MPUBEJICHUE B CHCTEMY JOCTaTOYHO OOIIMPHOTO TEOPETHUYECKOTO M (PaKTOIOIMYECKOrO MaTepHaa.
[ToaTomy 1enecooOpa3HO HAYMHATH 3Ty pabOTy C BBICHEHMSI TOTO, KaKHe DJIEMEHTHI COAEP KaHUS
Kypca XUMUU — BEIyIIHUE MOHATUS, OCHOBHBIE 3aKOHOMEPHOCTH, CBEJACHUS O BEIIECTBAX U PEAKIUAX
MeXy HUMH — OyIyT 00s3aTelIbHO MPOBEPSTHCS MPU HUTOTOBOM KOHTPOJIE 3HAHWM (HA 3K3aMeHe).
OTBeT Ha ATH BOMPOCHI MOXHO HAWTH B KOAM(PHUKATOPE IMPOBEPSEMBIX DSIEMEHTOB COJCPIKAHMS,
KOTOpBIH onmyOnrKkoBaH Ha ouiuansHoM caiite OUITH.

BaxxHO TOMHHTB, YTO MPU MOBTOPSHUHM M 00OOIIEHUN U3YYCHHOTO MaTepuaja IeIecoo0pa3Ho
CHUCTEMAaTHU3UPOBATh 3HAHUS MOCTENEHHO, BBIIETSASA B COJIEPKAaHUU KaXJ0ro pasjena Uiu TeMbl Kypca
IJIABHOE M YCTAHABJIMBAS MPUYMHHO-CIEIACTBEHHBIC CBA3U MEXIY OTIACIbHBIMU JIEMEHTAMH 3HAHUU.
Ocoboro BHHMaHus MOTpedyeT 000O0IIeHHEe MaTepHuaia TaKMX pa3lesioB Kypca, Kak «XHMHYecKas
CBS3b U CTPOEHHUE BEIIECTBA», «3aKOHOMEPHOCTH MPOTEKAHUSI XMUMHYECKUX peakuuit», «MeTobl
Mo3HaHus B XuMum», «lIpaBuna 6e30macHOCTH Mpu paboTe ¢ XMMHUYECKUMHU BellecTBaMuy, « CIiocoObI
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71a00paTOPHOTO M MPOMBIIIJIEHHOTO IMOJyYE€HUs Ba)XXHEMIINMX HEOPraHMYECKHMX M OPraHu4ecKuX
BELLECTBY.

BaxxHpIM ycioBHEM 3aKpeIUIeHMsI TOJYYEHHBIX 3HAHMW W YMEHUH SBISETCS IMOCTOSIHHAs
TPEHUPOBKA B BBINOJHEHUU 3a/JaHUM pa3IMYHOIO THUIA. YCHEIIHOCTh BBIMOJHEHHUS MOJOOHBIX
3aJaHuii BO MHOTOM ONpEIENSETCS OCO3HAaHHBIM TIOHUMAaHHEM COOTBETCTBYIONIETO Y4YeOHOTO
MaTepuana, BJIQJCHUEM OOIIHUPHBIM OO0BEMOM TEOPETUYECKUX CBEACHMI, a TaKkKe YyMEHHEM
MIPUMEHSITH [TOJIyYEHHbIE 3HAHUS B PA3JIMYHBIX B3aUMOCBSI35X.

Mcnonb30BaHUEe TaKOro METOAMYECKOro IMpueMa, Kak KOMMEHTHPOBAHUE O0YYaroIUMCsI CBOUX
MBICJIUTENBHBIX ONEpaluii B MPOLECCE BHIIOJHEHUS 3aJaHUM, MO3BOJIUT BBISIBUTH IMPOOJIEMBI, C
KOTOPBIMM OH CTQJKHMBAETCS. A TaKKe MPU OpraHu3aluy paboThl MO 3aKPEIJICHUIO IMOJYYEHHBIX
3HAHUNA U yMEHHMH IO0JIE3HO O03HAKOMUTh OOYYaIOLIUXCS C PAIOM OOLIMX PEKOMEHAALUN, KOTOPHIM
Ba)KHO CJIEZIOBATh B X0JI€¢ TPDEHUPOBKU B BBINOJHEHUH 3a0aHui [3]. CyTh 3TUX pEKOMEHIALUN COCTOUT
B CIEAYIOLIEM.

[Ipexne Bcero HeoOXOAMMO OOpaTUTh BHMUMAaHUE HAa OCOOEHHOCTH (DOPMYJIMPOBKU YCIOBHUS
3aJlaHusl ¥ TUIATEJIBbHO €ro NpOoaHAIM3UpPOBaTh: HAWNTH KJIKOUYEBBIE CIIOBA; YSCHUTh, HA KAKHE BOIIPOCHI
HY>KHO OyJleT OTBETHTb; MOHATb, KAaKOW TEOPETHUYECKU M (DaKTOJOTMUECKUI MaTephai MOCITYXKHT
OCHOBOIl /11 OTBETOB Ha IIOCTaBJIEHHbIE Bompockl. Ha 53ToM »3Tame MOXHO BBIIBUTH U
CKOPPEKTUPOBATh MPOOEIIbl B 3HAHUHM TEOPETUYECKOI0 MaTepHara.

[Tpu BbIMOTHEHUH OOJBIIMHCTBA TECTOBBIX 3aJaHUM 11e1eco00pa3HO BECTH 3alUCh XMMHUUECKUX
¢dbopMyn U ypaBHEHMH peakiuii, Jake eciau 3TO TpeOOoBaHHE BIPSAMYIO HE MPOMUCAHO B YCIOBUHU
3aanus. BelnosHeHne 3Toro 1eHCTBUS MO3BOJIUT YOEAUTHCS B TOM, UTO YYaIUics BEPHO MPUMEHSIET
TEOPETUYECKHE 3HAHUS U MOBBILIAET BEPOSTHOCTH TOT0, YTO 33aHue OyeT BhIOJHEHO BepHO. Kpome
TOr0, BaXHO HE 3a0bIBaTh U O TPeOOBaHUAX K OPOPMIICHHIO OTBETA Ha 3aJaHUS, KOTOPbIE OOBIYHO
IIPOIUCAHBI B MHCTPYKLHUAX K HUM.

[Ipy BBINOJHEHUU TPAJUIMOHHBIX 3aJaHUI, KOTOpble TPeOyIOT MOJAPOOHOr0 pPa3BEPHYTOIO
OTBETa, HEOOXOJMMO OTPa3UTh NOJAPOOHBIA XOJX BBINOJHEHMUS 3aJaHUSA: 3aIUCATh YPABHEHUS
XUMHAYECKHX DPEAKLWH, MPUBECTH BBIYUCICHHS MPOMEXKYTOYHBIX (DU3MYECKHX BEJIWYHH, 3allUCaTh B
obuiem Bujie GOpPMYIIbI, UCIIONB3YEMBIE I PACUETOB ATUX (DU3MUECKUX BEIWYHMH, a TaKXKe yKazaHue
pPa3sMEpHOCTH MOJYYEHHOM BEJMYMHBI. B cilyyae BBINOJHEHHS 3aJaHUNA MO OPraHUYECKON XUMHUH
00s13aTeNTbHBIM CTAHOBUTCS HUCIOJB30BAaHUE CTPYKTYpHBIX (OpPMYT OpraHMYECKHUX BEIIECTB,
OJIHO3HAYHO OIpEACISIIONIUX IOPSIOK CBSI3M aTOMOB, B3aUMHOE pACIIOJIOKEHUE 3aMECTHUTENECH U
(YHKIIMOHATBHBIX TPYIII B MOJIEKYJIE OPraHUYECKOTIO BEIIECTBA.



3. OcHoBHBIE CITIOCOOBI U METOAUIECCKUE NTPUEMBI 110 OPraHu3almumn yqeﬁﬂoﬁ HECATCJIBbHOCTH
npu U3yY€HHUH XUMHH

[Ipu opranuzanuu IeleHANPaBICHHON pPa0OThl C OOYYaIOUIMMHUCS, KOTOpPble HMEIOT HHU3KUN
YPOBEHb TEOPETHUYECKOW TOJITOTOBKM [0 XHMHUH, HApsAy C TOBTOPEHHUEM, CHUCTEMaTH3alMed u
00001IeHNeM 3HAHUW 1IeTeCO00pa3HO TMPEeAyCMOTPETh U TaKoe HalpaBleHHe paboThl, Kak
KOPPEKTUPOBKA MPOOETIOB B UX 3HAHUSIX.

CyI1ecTBeHHYIO0 TIOMOIIIb B 3TOH paboTe MOTYT OKa3aTh MpeJlaraeMble HIKE AUIAKTUYECKUE
MaTepuaibl, OpUEHTUPOBAHHBIE HAa BCE KIIIOUEBBIC COJEpXKaTelbHBbIC OJIOKH Kypca: «TeopeTtuueckue
OCHOBBI xXxuUMuN», «Heopranuueckas xumus», «OpraHvueckass XUMHUsS», «XHMHUYECKas pPEAKLU»,
«PacyeTsl o xuMuueckuM ¢GopMysiaM M YPaBHEHMSIM PEaKIUil» — W Ha T€ BHUABI JACSITCIBHOCTH,
KOTOpbIE€ HEOOXOAUMBI JJIsl yCHEIIHOTO BBIMOJHEHUS 3aJaHui. KpaTko oxapakTepuzyeM OCHOBHBIC
MIPUHITUTIBI COCTABJICHHSI 3TUX MaTEPHAIIOB.

B kaxxnom u3 OIOKOB BBIACISAIOTCS KIIOUYEBBIE TEOPETHUECKHE BOMPOCHI — BEAYIIUE MOHSITHS,
OCHOBHBIC 3aKOHOMEPHOCTH W 3aKOHBI XHMHH, YCBOCHHME KOTOPBIX TO3BOJHUT CHOPMHUPOBATH Yy
00y4aromnXcsi CUCTEMY 3HAHMI O BaKHEHIINX BEIIECTBAX, 00 UX COCTaBe, CBOMCTBAX U MPUMEHEHHH,
a TaKkkKe O XMMHYECKUX PEAKIUAX, 00 UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHMs. JTa CHUCTeMa
TEOPETUYECKNX 3HAHUW MO KaXIOMYy U3 OJOKOB IMpeICTaBlIeHa B BHUAEC KPAaTKOTO CIPABOYHOTO
Marepuaia, MCIOJIb30BAHHE KOTOPOTO OOECIEeYUT BO3MOKHOCTh CHCTEMATHUYECKOTO TOBTOPEHUS W
3aKpeIICHUs] COOTBETCTBYIOIIETO Y4YeOHOTO MaTepuaga M TeM CaMbIM IOMOXET OO0yYaroImuMcs
JUKBUAUPOBATH MPOOEIHI B CBOMX 3HAHUSX.

Crnenyromuii paszaen AWIAKTUYECKUX MaTEpHaloB BKIIOYAaeT B ce0s 3aJaHUsd Pa3IUYHBIX
dbopmaTta U ypoBHS CIOXKHOCTU. {51 Kakoro w3 OJOKOB 3a/JaHMs PACIOJIOKEHBI MO HApaCTaHHUIO
CTETCHH MX CJIOKHOCTU U YBEITUYCHUIO KOIMYECTBA MBICIUTENBHBIX ONEepaluii, HEOOXOIUMBIX I UX
BbIToJIHEHUS. [10/T0OHBIN OMBIT COCTABICHUSI MAaTEPHAJIOB JUIsl TOJITOTOBKU K AK3aMEHY paHee Hallem
oTpakeHue B cnenyromux myonukamusax: «f cnam EI'D! Xumus. Kypc camonoarotoBku. TexHomorus
peteHus 3ananuity, «5 caam EI'D! Xumus. Tunoseie 3ananus» [4 u 5].

baok «TeopeTnueckne 0CHOBbBI XUMH K

Kak yxazano B koaudukaTope, B COCTaBe JTOro OJOKa MPUCYTCTBYIOT CIEIYIOIINE
coJiepKaTebHbIC JTUHUW: COBPEMEHHBIE TIPEJICTABIICHUSI O CTPOCHHH aTOMOB; [lepuogndeckuii 3aK0H
u [lepuonnueckas cucrtema xumudeckux 3neMenToB JI.1. MenzeneeBa; xumMuueckasi CBA3b U CTPOEHUE
BEIIECTBA.

Kpamxkuii cnpagounwlit mamepuan
Cospemennnvte npedcmasienus o cmpoenuu amomos. Ilepuoouueckuii 3axkon
u Ilepuoouueckaa cucmema xumuuecxkux snemenmos /[.1H. Menoeneesa

Baowcnetiwue nonsamus: atom, aTOMHOE SIIPO, TPOTOH, HEUTPOH, DIIEKTPOH, aTOMHAsi OpOUTAIIb,
OHEPreTHUYECKH YpPOBEHb, JHEPreTUYECKUN TOAYPOBEHb, SJEKTPOHHAs KOH(DHTypalus aroma,
BHCIIHUC W BAJICHTHBIC JJICKTPOHBI, OCHOBHOC U B036Y)K216HH06 COCTOsIHHA aToOMa, Hepnozmqecm/lﬁ
3akoH u Ilepmonnueckas cucrema xumuueckux siemeHToB .M. MenpaeneeBa, aTOMHBIM paauyc,
AJIEKTPOOTPHUIIATEIHFHOCTD, SHEPTHUSI HOHU3AITUH.

Cmpoenue amoma
Amom — >IEeKTpOHEHTpalibHas YacTUIa, COCTOAIIAsl U3 TOJOKUTENBHO 3apsDKEHHOTO siipa U
BPALIAIONINXCS BOKPYT HETO OTPHLATEIBHO 3aPSDKCHHBIX AJIEKTPOHOB.



Aapo aroma CcOCTOMT U3 TPOTOHOB U HEUTPOHOB (HYKJIOHOB). B 1menom arom
ANEKTPOHEUTpaeH, TOCKOIBKY YHCIIO MPOTOHOB B SIAPE PABHO YHCIY JICKTPOHOB B aTOME.
Tabnuya 1
OcHogHble XapaKkmepucmuKu 31eMeHmapHblX 4acmuy
DneMeHTapHas O6o3HaueHne 3apsin, yCIOBH. MaccoBoe unciio | Macca, a.e.m.
JacTula
DneKTpoH e -1 0 5510
IIporon p +1 1 1,0073
Heiirpon n 0 1 1,0087
Tabauya 2

Ilepuoouueckaa cucmema u cmpoenue amomos XumMu4eckKux 371eMeHmos
(xapakmep coomeemcmeus)

CTpOCHI/Ie aToMa Hepnonnqecxaﬁ CHUCTEMA XMMHUYCCKHX 3JICMCHTOB

[TopsinkoBeiii HOMEp 3eMenTa B [lepuoanueckoi

3apsn sapa atoMa
CUCTEMC XUMHNYCCKHUX DJIECMCHTOB

[TopsaxoBeiil HOMep 31eMeHTa B llepuoanueckon

Hucno npoToHOB B sIpe aTOMa
CUCTEME XMMHUYECKHUX DJIEMEHTOB

aToMa H"
(uucnom

Pa3HoCTP MEXIy MacCOBBIM YHCIIOM
HNOPSAKOBBIM ~ HOMEpPOM  DJIEMEHTA
IIPOTOHOB B SiAJpe aToMa)

Yucno HEUTPOHOB B AJIpe aTOMa

[TopsiaxoBbil HOMep 3seMeHTa B llepuonnueckon

OO01iee uucI0 3IEKTPOHOB B aTOME
CUCTEME XUMHUYECKHX AJIEMEHTOB

Homep rmaBHOM mnoarpymnmsl Ilepuonnueckon
CUCTEMBl XMMHUYECKUX 3JIEMEHTOB (TOJIBKO JUIs
3JIEMEHTOB TJIaBHBIX TOJATPYIII)

Yucao OJICKTPOHOB Ha BHCIIHEM JBJICKTPOHHOM
CJIO€ aTOMa

Homep nepuoma Ilepuoanueckoit
XUMHYECKHUX 3JIEMEHTOB

CHUCTCMBI
Ywucao OJICKTPOHHBIX CJIOCB B aTOMC

Jlis XapakTepUCTUKU COCTOSIHUSA JIEKTPOHA B ATOME HUCIOJIBb3YIOT MOHATHE aTOMHOM OpOHTaIH.
Amomnana opoumans (coxpameHHo — AQ) — 310 00nacTh NPOCTPAHCTBA B aToMe, B KOTOPOH
BEPOSATHOCTh HaXOXKICHHUS 3JIEKTPOHA HauboublIas. ATOMHbIe opOuTanu 0003HavaloT OykBaMmu s, p, d
U f B 3aBUCUMOCTH OT (JOPMBEI.

ATOMHBIE OpOUTAIM TPYNIHUPYIOTCs, 00pa3ys IHepzemuuecKue ypoGHU U HOOYPOGHU.
DHepreTudyeckue ypoBHU o0Oo3HauaroT uuciaoM (n = 1, 2, 3, 4 u 1.4.). Kaxnaeli sHeprernueckuit
YPOBEHb COCTOUT M3 71 MOJYypPOBHEW (YMCIO MOJYPOBHEH B SHEPreTUUYECKOM YpOBHE PABHO HOMEPY
3TOr0 ypoBHs). IlepBbiii ypOBEHb COCTOUT TOJIBKO M3 OJHOTO MOAYypoBHs (1s-ogypoBeHb); BTOpOMH
YpOBEHb — M3 IBYX MOAYPOBHEH (25 u 2p); Tpetuit — u3 Tpex noaypoBHed (3s, 3p u 3d) u 1.1
[MomypoBeHs 00beauHAET OpOUTANIM OTHOTO BHUJA. JIF0OOH $S-1TOypOBEHB COJIEPIKUT OIHY S-OpOUTAIIb;
P-TIOIyPOBEHb — TPU p-0pOUTANIN; d-IOyPOBEHB — MSTh d-OpOUTaANIEH.

dnexmponnasa  ¢opmyna TOKa3bIBa€T  paclpeselieHHe JJIEKTPOHOB B aTOME 110
SHEpPreTUYEeCKUM YpPOBHSIM, MOJYPOBHAM U OpOMTAISIM. OKCIEPHUMEHTAJIBHO YCTAHOBIIEHO, 4YTO
aTOMHBIE OPOUTAITN 3ATOHSAIOTCS JIEKTPOHAMH B CIICAYIOIIEM TOPSI/IKE:

15<25<2p<3s5<3p<4s<3d<4p<Ss...

OOparuM BHHMaHHWE Ha TO, YTO CHayajla 3arojHAETCS 4s-aTOMHas OpOWTadb W JIWIIb
3ateM — 3d opOuTab.

[TprMepsl 31EKTPOHHBIX (POPMYJT HEKOTOPBIX aTOMOB:




H 1s'

He 1s?

Li 15°2s'

0 1s%25°2p"

Na 1s22s22p63s1

Cl 157252p%35°3p°

Ca 15225%2p%3s73p%4s?

Sc 15*2572p°35%3p%4s73d"

\% 1s%25%2p%3s*3p%4s*3d’

Cr 15725%2p"35*3p%4s'3d° npockok smektpona ¢ 4s Ha 3d TOTypPOBEHB
Mn 157252p%35*3p%4s°3d°

Fe 15%25%2p%353p%4s*3d°

Cu 1572572p%35*3p%4s'3d" mpockok snexrpona ¢ 4s Ha 3d TOTYPOBEHB
Zn 157252p%35*3p%45°3d"”

Br 1s%25%2p%35*3p%4s*3d"4p°

OOpatuM BHMMaHUE Ha AJIEKTPOHHYIO KOH(UIypaumuio XpomMa W MeOd, B aTOMax KOTOPBIX
MIPOUCXOJIUT IIPOBAID) AIEKTPOHA C BHEIIHETO 45- HAa NMPEABHENIHUIA 3d-TIOAypOBEHb. JTO CBS3aHO C
IOBBIIICHHOH yCTOMYMBOCTBIO 000I0YEK — HaronoBuHy (d°) um momHoctsio (d'’) 3amonHEHHBIX
opOuTanei.

OTMeTUM TaKXe, YTO JJICKTPOHHBIC KOH(HIypalMu atoMOB YJOOHO H300pa)kaTh B BHJIC
rpaduUecKux CXeM (SUEUCTBIX MOJENEH), TIe JIEKTPOHBI 0003HAYAIOT CTpelKaMmH. Takue CXembl
IMO3BOJIAIOT YBUACTH HAJIMYHEC B aTOMAX CIIAPCHHBIX N HCCIIAPCHHBIX 3JICKTPOHOB. HpI/IBC)IGM IIpuMcEp.

ATtoM DOnextponHas popmyrna Cxema MeKTPOHHOW KOH(PHUTypaluy BHEITHETO YPOBHS

1H ISI 1s
He 15 15 .

sLi 1s%2s! .-
4Be 157257

2s f
sB 1s%25%2p" .-

6C 1322s22p2
2s lﬂ

7N 1322s22p3 m

sl 2

DNEeKTPOHBI, HAXOIAIIMECS Ha TOCJIEIHEM >HEPreTHUECKOM YPOBHE, HA3bIBAIOT GHEULHUMU
INeKmpPOHamu. DIEKTPOHBI, KOTOPbIE MOTYT IPUHUMATh Y4acTHe B 00pa30BaHUN XUMUYECKUX CBSI3EH,
Ha3bIBAIOT 6A/IEHMHBIMU IIEKMPOHAMU.

Jl71st 571eMEHTOB TJIaBHBIX MOATPYII BAJIEHTHBIMU SBIISIOTCS BHEIIHUE S- U p-3JIEKTPOHBI, NIPU
9TOM YHUCJIO BAJICHTHBIX 3JIEKTPOHOB PAaBHO HOMEPY I'PYIIIIHL.

Jnst >neMeHTOB MOOOYHBIX MOATPYII BaJCHTHBIMH SIBJSIOTCS BHEIIHUE §- U IMPEABHEIIHUE
d->1TEKTPOHBI.



[TproOperasi SHEPTHIO, aTOM MOMKET W3 CBOETO OCHOBHOI'O, CaMOT0 YCTOWYHMBOTO COCTOSIHUS
TepeiiTH B BO30YKICHHOE COCTOSIHHE: OCHOBHOE cocTostiHme yrimepoga C — 15°2s5°2p%, Bo3GysKaeHHOE
2 1
cocrosirme C* — 1572s'2p°.

Ilepuoouueckuii 3axon u Ilepuoouueckasn cucmema xumuueckux ynemenmos /.M. Menoeneesa

CoBpemennas ¢opmyiaupoBka Ilepuommueckoro 3akona J[.M. Mengeneea: «Ceoticmasa
9EeMEHMO08, a MaKxi#ce CEOUCMBA 00paA3yemvblX UMU COCOUHEHUU HAXO00AMCA 6 NepuooudecKoll
3A8UCUMOCIU OM BETUYUHBL 3aPA0a S0ep UX AMOMO8H.

['paduueckum BoIpakeHueMm Ilepuoanyeckoro 3akoHa sBisercs llepmomuueckass cuctema
XUMHUYECKHUX 3JIEMEHTOB, KOTOPYIO MPEICTaBISIOT OOBIYHO B BUAE Tabmuipl. Kaxaplii siemMeHT B
[leproauueckoii cuCTEME HMEET CBOE MECTO, ONPEAEIIEMOE HOMEPOM TPYIIIIBI 1 HOMEPOM MEPUO/IA.

I'pynnamu Ha3bpIBalOT BepTUKaIbHBIE cTONONBI [lepuonnyeckoit cucremsl. ['pynma coctout us
IBYX nodepynn: A (rnmaBHas mnoarpynma) u B (moGounas moarpynma). ATOMBI 3JE€MEHTOB,
MPUHAJICKAIUX K OJHOM IpyIIe, UMEIT, KaK MPaBUIO, OJUHAKOBOE YHMCIIO BAaJIEHTHBIX 3JIEKTPOHOB
U, CJIEJIOBATEIbHO, OJIMHAKOBYIO BBICIIYIO CTEIIEHb OKUCIICHUS.

Ilepuoo — >TO TOPU3OHTAIBHBINA P AJIEMEHTOB, PACIOIOKEHHBIX B IMOPSIAKE BO3PACTAHMS
3apsA70B SA€p ATOMOB, KOTOPBIM HAUYMHAETCS IIEJIOYHBIM METAJUIOM M 3aKaHYMBAECTCSI MHEPTHBIM
snemenToM. B [lepuoanueckoit cucreme JI.1. MenneneeBa ceMb eproioB.

Dnekmpoompuyamenvrocmsy (OTHOCUTENBHAS IEKTPOOTPUIIATEIBHOCTD) — (DyHIaMEHTAIbHOE
XMMHUYECKOE CBOMCTBO aTOMa, KOJMYECTBEHHAs XapaKTePUCTHKA CIIOCOOHOCTH aTOMa B MOJIEKYyJe
cMmemaTrh K cebe oOIre >JIeKTPOHHBIE Maphl, TO €CTh CHOCOOHOCTH ATOMOB OTTSATHMBATH K cebe
3JEKTPOHbI Apyrux aroMoB. Camasi BBICOKAs CTENEHb 3JIEKTPOOTPULIATEIBHOCTU Yy TajOr€HOB M
CUWJIBHBIX OKUcTuTENeH (p-anementoB, F, O, N, Cl), a Hu3Kas — y aKTUBHBIX METAJLJIOB (S-3JIEMEHTOB /4
epynnol).

Duepzua uonuzayuu NpencTaBiIseT co00 HAMMEHBIIYIO YHEPTUI0, HEOOXOAMMYIO JUIsl OTPHIBA
AJIEKTPOHa OT CBOOOJHOIO aTOMa B €r0 OCHOBHOM COCTOSIHMM. DHEPrusi HOHU3ALUU SBJISETCS OJHOM
W3 TJaBHBIX XapaKTePUCTUK aTroMa, OT KOTOPOW B 3HAYUTENIBHOW CTENEHHU 3aBUCAT MPUPOJA U
MIPOYHOCTh 00pa3yeMbIX aTOMOM XHMHUYECKUX CBsizei. OT PHEPrUHM MOHU3ALNK aToMa CyIIEeCTBEHHO
3aBHUCST TaK)K€ BOCCTAHOBUTEJIBHBIE CBOWCTBA COOTBETCTBYIOIIETO TPOCTOr0 BEIIECTBA.

ATOMBI 3JIEMEHTOB 00HO20 nepuoda VUMEIT OJUHAKOBOE YHCIIO DHEPreTUYECKUX YpOBHEH, HO
3apsiy sApa Bo3pacTaeT (ClIeBa HAMpPaBoO MO MEPUOAY), M TIOITOMY YBEIMUYUBACTCS CHIJIA MPUTSIKCHUS
3NEKTPOHOB SAPOM. B pesynbTaTe 3TOro HaONIOAAIOTCS CIEIYIONIMEe 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 2JIEMEHTOB U UX COEIUHEHUI:

® METAJUIMYECKHE U BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB 0CIa0EBaIOT;

e HEMETANINYECKUE U OKUCIUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB YCUIUBAIOTCS;
® 3Ha4YeHUE OTHOCUTEIHHOMN 3JIEKTPOOTPULIATETLHOCTH 3JIEMEHTOB BO3PACTAET;

® DSHEprus MOHM3AIMH YBEINUNBAETCS;

® OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THAPOKCHJIOB OCIIa0EBAIOT;

® KHCJIOTHBIE CBOMCTBA BBICIIMX OKCHJOB U THAPOKCHJIOB BO3PACTAOT.

VY 31eMeHTOB OJIHOW 2naeHnoit noozpynnwt (A-cpynnwt) (céepxy 6Hu3) yBEIWUYHWBAETCA YHUCIIO
JHEPreTUYECKUX YypOBHEH B arome, MOITOMY yMeHbIaeTcs (ocinabeBaeT) cuiia NPUTSHKEHUS
AJIEKTPOHOB SAPOM. B pesynbTaTe 3TOro HaOIIOAAIOTCS CIENyIONINEe 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOICTB 2JIEMEHTOB U X COCTUHEHUI:

® METAJUIMYECKHUE U BOCCTAHOBUTENIbHbBIE CBOMCTBA MPOCTHIX BEIIECTB YCUIUBAIOTCS;
® HEMETAJUTMUYECKUE U OKUCIIUTEIIbHbIE CBOMCTBA MTPOCTHIX BEIIECTB OCIA0EBAIOT;
® 3HAUYEHHME OTHOCHUTEIIbHOW AJIEKTPOOTPHUIATEIIbHOCTH 3JIEMEHTOB YMEHbBIIIACTCS;

® DHCPIruA MOHU3alU YMCHBIIACTCS,


https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D1%8B%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/P-%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
https://ru.wikipedia.org/wiki/S-%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/1_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/1_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2

® OCHOBHBIC CBOMCTBA BBICIIIHX OKCHUAOB U THAPOKCHUAOB YCUIIMBAKOTCA;
® KHCJIOTHBIE CBOMCTBA BBICIIMX OKCHUIOB U THAPOKCHUIOB ocna6eBa}0T;

® KHCIIOTHOCTh OWHApHBIX BOJOPOAHBIX COCIUHEHHH (OECKHCIOPOIHBIX  KHCIIOT)
BO3pacTacr.

HpI/IBCIIGM IIPUMEPLI 3aI[aHPII>i, BBIIIOJTHCHHUE KOTOPBIX IMO3BOJUT IPOBCPUTH YCBOCHHC
yKa3aHHBIX BBIIIE TEOPETUUECKUX 3HAHUH.
Ipumepwt 3a0anuii

3aoanue 1. /{11 amomog Kaxcoo2o u3 XuMuyeckux 2J1eMeHmos, NpueedeHHvlx 6 maobauye,
yKasjcume coomeemcmayowue um XapaxKkmepucmurxu.

A)
No Aot Maccosoe Yucno Yucno Yucno
9HCIIO IIPOTOHOB HEHTPOHOB JJICKTPOHOB
Obpasey B 11 5 6 5
omeema
1 Li
2 e
3 cl
4 “Na
5 0
b)
No Y T—— Bapsn sapa | Yucio | OOrmiee yucio YmHCI10 3IeKTPOHOB
aToMa MIPOTOHOB | AJIGKTPOHOB | BO BHEIIHEM CJIOE aTOMa
Obpaszey
3aNOIHeHUs. Hoo +53 53 53 7
maoauysl
1 Xiop
2 ®Top
3 Maruwuit
4 bop
5 Kanuit

Crenyromiee 3aJaHie OPUEHTHPOBAHO HA MPOBEPKY Oosiee TIIyOOKOTO MOHUMAHUS BOIPOCOB O
CTPOCHHHM aTOMa. B 4acTHOCTH, €ro BBINOJIHCHHE MOTPeOyeT 3HAHWN O KOH(UTypalud BHEIIHETO
YPOBHS aTOMa.

3aoanue 2. J]sa necnaperHbulX 31eKMPOHA HA BHEUHEM YPOBHE 8 OCHOBHOM COCMOSHUU UMEIOM
amomwl.

1) kampiug
2) docdopa
3) cepsl

4) amoMUHUS
5) KpemHus

Tak kak B YCJIOBHHU 3adaHud UOCT p€Yb O BHCIIHEM YPOBHE aTOMOB, TO JIS BBIIIOJHCHHA 3TOT'O
3aJaHusA uenecoo6pa3Ho HaInmucaTtb 3SJICKTPOHHBIC (bOpMynLI BHCIIHCTO YPOBHSA KaXIOTO aTOMa U
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COCTaBUTH SYEUCTHIE CXEMBI CTPOSHHS ATUX YPOBHEH, TaK KaK dJIEKTPOHHAs (OpPMYIIa HE TO3BOJISIET C
JIOCTATOYHOM OYEBUAHOCTBHIO OTBETUTh HA IIOCTABJICHHBIH BONPOC, a HAIW4YME HECHAapEHHbIX
3JIEKTPOHOB MOKHO BUJIETh TOJIBKO HA CXEMax.

Ca 4> _T{'

P 35%3p’ I !
T
——

S 3523134 Tl' ll 1I |
[

Al 35%3p! E ’

. 27 2 bt |
Si 3s3p K

Tenepb OTBET OYEBUICH: YCJOBHIO YOBJIECTBOPSIIOT DJIEKTPOHHBIE KOH(PUTYpallUUd Cepbl U
KpeMmHHs. B ux atoMax comepKuTCs 10 JIBa HECTIAPEHHBIX JIEKTPOHA.

OOyuarorniyiecss TOJDKHBI YMETh OMPEAENATh HE TOJBKO SJEKTPOHHOE CTPOCHHE HEHUTPabHBIX
aTOMOB, HO M HOHOB, KOTOpble 0Opa3oBaHbBl aTOMaMU XUMHUYECKHX OdJeMeHTOB. /[l 3Toro
noTpedyeTrcsi MOHUMAHKUE TOTO, YTO IMOJIOKHUTEIHHO 3apsKEHHBIE MOHBI — KaTHOHBI 00pa3yloTcs MpH
oT/aye dSJIEKTPOHOB C BHEIIHETO JHEPIeTHYECKOTO YPOBHS aroMa, a OTPHUIATEIBHO 3apsHKEHHBIE
HOHBI — aHUOHBI 00pa3yIOTCs B pe3yJbTaTe MPUCOCTUHEHHS JIEKTPOHOB HA BHEIIHUN YHEPreTHUECKUN
YPOBEHb. OJEKTPOHHAs KOH(UTYypalMs HOHOB OTJIMYACTCS OT OJJICKTPOHHOM KOH(UTYypaIruu
COOTBETCTBYIOIIUX aTOMOB.

3aoanue 3. Ycmanosume coomeemcmeue mexcoy (QOopmynon yacmuyvl U ee INeKMPOHHbIM
CMpoeHueM.

®OPMYVJIA YACTULIBI JIEKTPOHHOE CTPOEHUE
A) Na* ) 1s
B) Ar 2) 1s%2s°
B) S* 3)  1s°2s72p’
 N¥ 4) 1s725°2p°

5) 1s725°2p%3s’
6) 1s°2s72p°3s73p°

[Tpy BHINOJHEHUH 3aaHus LENeCO00paseH CleayIomuil Xo paccyxaenuit. Mon Na* o6pasosaics B
pe3yibTaTe MOTEPU OJHOTO BHEIIHEro JJIEKTpPOHA aToMa HaTpus. BHauasne cocTaBUM 3JIEKTPOHHYIO
dbopmyny aroma Hartpus Na -— 1522s22p63s1. Ecim 'y woHa OTCYTCTBYeT OJIMH BHEIIHUN
3s' - JIEKTPOH, TO KoH(puUrypanus nona Na* Oyzer Takoit — 1522s22p6. [lo3urmn A cOOTBETCTBYET OTBET 4.

Ha no3umuu b npeacraBien atom HHEPTHOTO Ta3a aproHa, KOTOPBIA UMEET TPU SHEPTeTHUECKUX
YpOBHS, HA TPETbEM YPOBHE COJEPKUTCS 8 3eKTpoHOB. CreoBareiabHO, 3NEKTpOHHAs (opmyia
aToma aproHa — Ar 1sz2s22p63323p6. [Mo3uumu b cooTBeTCTBYET OTBET 6.

Ha mno3unum b mnpencraBieH aHUOH cepbl S*. Dror WoH oOpasoBajics B pe3yjbTaTe
MIPUCOSANHEHHS BYX AJIGKTPOHOB HA BHEIIHUN AHEPreTHUECKUN ypoBeHb atoma cepbl. Eciu aTtom
cepbl MMeEeT JIEKTPOHHYI KoHburypammoo S 1s5°2s72p®3s3p?, To coorBercrBeHHO mom S* Gynmer
MMETh KOH(PUTYPAITHIO 1s22s22p63s23p6. OuyeBuHO, UTO Takast KOHGUTYypalnus ObUTa Yy aToMa aproHa.
Tak , no3unuu B takke OyneT cooTBETCTBOBAThH OTBET 6.
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Ha no3unmu I mpeacraBiena yactuua N* (Takoro MOHA HE CYIIECTBYET, IO3TOMY TOBOPHUM O
yactuie). OHa oOpas3oBajiack B pe3ysbTaTe MOTEpPU aTOMOM a30Ta MATH DJIEKTPOHOB BHEIIHETO
SHEPreTHdecKoro ypoBHs. Ecim atom asora mMeerT KoHgurypammio 1s°2s”2p’, To, yGupas msth
3JICKTPOHOB C BHEIIHETO BTOPOTO YPOBHSI, IOJYYHUM KOH(UTYpaIHio N>* — 1s®. Tosumuu T
COOTBETCTBYET OTBET 1.

OO6patuM BHHMaHue 00y4YaroIUXCs Ha TO, YTO HUQPHI B OTBETE MOT'YT HOBTOPSITHCS, U 3alHILEM
nocjeoBaTeabHOCTh HUGp B oTBETE: 4661.

B cnenyromem 3amaHuM HECKOJBKO MOBBIIIAETCS YPOBEHb CIIOXKHOCTH. /[l €ero BBINOJIHEHUS
HE0OXOIMMO OCYIIECTBUTh CPaBHEHHE CTPOCHHUS aTOMOB Pa3HBIX XMMHUYECKHX DJIEMEHTOB, a TaKKe
OIIpEeJIeIUTh CTPOEHUE aTOMA 3JIEMEHTa TOOOYHOI MOArPYIIIbI, UMEIOIETo d-10ypOBEHb.

3aoanue 4. Jlan pso xumuueckux 31emMeHmos:

1)Na 2)Mg 3)Cr 4)F 5) Br.

Onpeodenume, amomvl KaKux U3 YKA3AHHLIX 8 pAOY JIEeMEHMO8 UMelom Hd GHeuiHeM
9Hepeemuueckom yposHe 1 s1eKmpoH.

OO6patuM BHMMaHHE OOYYaIOUIMXCS HA TO, YTO B YCIIOBHH 3aJaHUsl HJET PeUb O CTPOCHHU
BHEIIHET0 PHEPreTUYECKOro YPOBHsI yKa3aHHBIX aToMOB. [losToMy, ucnomnb3ys 3HaHus (HU3MUECKOTrO
CMBICIa HOMEpa Ieproja U HoMmepa rpynmnsl (uist A rpynn) B Ilepuogudeckoii cucreme, J0CTaTOYHO
COCTAaBUTh DJJIEKTPOHHYIO KOHGUTYpalMIO TOJbKO BHEIIHMX SHEPreTHYEeCKHX YpOBHEH aTOMOB.
OO0s13aTeNbHO HAJO 3aMucaTh ATH KOHQUTYpaluu, 4TOOBI OTBET OBUT OYEBUICH. JICKTPOHHBIC
(hopMyJIbl BHEIIIHUX DHEPTreTUYECKUX YPOBHEH aTOMOB OyayT ciiemyroniue: Na .35 (TpeTuit mepuos
IA rpymma), Mg ...3s” (tpermii mepuon ITA rpymma), Cr ...4s' (deTBepThIi HepHOI, >IEMEHT
MOOOYHOM TPYMIBI, YYUTHIBAEM «IPOBAD» dJEKTpoHa Ha 3d-MOaYypOBEHb — 3d°4s"), F ...2s22p5
(Bropoii mepuon VIIA rpymma), Br ...4s4p> (uerBeprsiii mepuoa VIIA rpymma). Temeps 04eBUIHO,
YTO HATPUN U XPOM UMEIOT IO OJIHOMY 3JIEKTPOHY Ha BHEIIHEM ypOBHE.

Taxum 0o06pazom, Ha IpUMepe MPUBECHHBIX 3aJaHUI MOXKHO yOeaUThCS, B KAKOM HalpaBICHUU
ClIelyeT MPOBOAUTH KOPPEKTUPOBKY U 3aKperieHue 3HaHuil 1o Teme «CTpoeHue aToMay.

3adanue 5. Ycmanosume coomeemcmeue mexncoy Xapakxmepucmukamiu CMpoeHus amoma u
yucnosvimu o0bos3navenusmu Ilepuoouueckoii cucmemst U, Menoeneesa: Kk Kaxcoou nosuyuu,
0003HaueHHOol OYKE0Ll, nodbepume coOmMEemMCcmaywy0 NO3UYU, 0003HAYEHHYIO YUDPOUL.

CTPOEHUE ATOMA [MEPUOJINYECKASA CUCTEMA
A) 3apsa aapa aroma 1) HoMmep rpynmsl
b) o0miee konu4ecTBO 2IEKTPOHOB B aTOME 2) aroMHas Macca
B) konuyecTBO »HEpPreTHYecKHX YpoBHEH B 3) TMOPSAKOBBIA  HOMEpP  XMMHYECKOTO
aTome 3JIeMEHTA

I') xomuuecTBO »SJIEKTPOHOB Ha BHemHeM 4) HOMep nepuoja
HHEPreTUYECKOM YPOBHE B aTOME JJIEMEHTA
[JIABHOW IO PYIIIIBI

VYcioBue 3afaHus OPUEHTHPOBAHO HA MPOBEPKY Oa30BBIX 3HAHUI — MOHMMaHHME (U3UUECKOTO
CMBICJIa TIOPSIIKOBOTO HOMEpa XHUMHYECKOTO JIIEMEHTa, HOMepa TepHoJa W HOMepa TPYIIbL, B
KOTOPBIX PACIIOJIOKEH XUMUUECKHUM aneMeHT. OTBeT: 3341.

3aoanue 6. B nepuodax Ilepuoouueckoil cucmemvl ¢ yseauuenuem 3apsaoa sA0pa amomos
npoucxooum
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1) ycuneHue HEMETaJUIMYECKUX CBOWCTB 3JIEMEHTOB
2) yMEHBIIECHHE YHciIa IPOTOHOB B sIIpe

3) yBenuuYeHHE paauyca aTOMOB

4) yBenuYeHHUE HIEKTPOOTPULIATEIBHOCTH

5) yMeHbIIEHHE YHEPTUY HOHU3ALUU aTOMOB

[Tpw BBITOJIHEHUU ATOTO 3aJaHHSI MOYKHO HCITOJIB30BATh MPUBEICHHBIN CIIPABOYHBIA MaTepUaIT U
MIPOBEPUTH Ha COOTBETCTBUE €My KaXK[Iblii U3 BapuaHTOB OTBeTa. [Ipu 3TOM 11e11ecoo0pa3Ho MOMpOCUTh
00ydJarmuXxcsi  MPOKOMMEHTHPOBATh  IPABWIBHOCTH/HEMPABUIBHOCTh  KXKJIOTO  OTBETa  C
o0ocHOBaHHMEM (MOYeMy TaK H3MEHSIOTCA CBOWCTBa). Tak MOXKHO JOOUTHCS He (OPMaIbHOTO
3allOMUHAHUS MaTrepralia, a OCO3HAHHOIO0 TIOHMMaHHWs 3aKOHOMEPHOCTEH 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHX OJEMEHTOB OT CTPOCHHsSI HUX aTOMOB: B TIEpUOAAX MPOHUCXOIUT YCHIICHHE
HEMETAJTUICCKUX CBOWCTB 3JIEMEHTOB M YBEIMYCHUE 3HAYCHUS MX JICKTPOOTPUIIATSIIBHOCTH (OTBET:
14), Tak KaKk OpH COXPAaHEHUH KOJWYECTBA DSHEPreTUYECKUX YpPOBHEH B aTOMax MPOUCXOAUT
YBEJIMUCHHUE 3apsI0B X aTOMHBIX SJIep, YTO CIIOCOOCTBYET YCHIICHHUIO MPUTSKCHHSI SAPAMU BHEITHUX
AIEKTPOHOB.

3aoanue 7. B paody xumuueckux snemenmos Na — Mg — Al
1) ymenpmaercs 3apsz aep aToMOB
2) YBEJINYMBAETCS YUCIIO JIEKTPOHOB Ha BHEIIHEM DHEPrETUUECKOM YPOBHE
3) yMEHbIIAETCA IEKTPOOTPULIATEIIBHOCTh
4) yMeHbIIAeTCsl paJuyc aTOMOB
5) ycuUIMBAIOTCS METAJUIMUECKHUE CBOMCTBA

OOpatuM BHUMaHUE OOYyYaIOUIMXCAd Ha TO, YTO JAH PSJ XUMHUYECKHX AJIEMEHTOB, KOTOpPbHIE
pacrosokeHbl B OJHOM IEpHOJE cieBa HamnpaBo. Kak ¥ Ipu BBINOJHEHUU NPEABIAYILIErO 3aaHMs,
pEeKOMEHAyeM  ydYalllUMCs  HMCIOJb30BaTh  HEOOXOAMMBINM  CIPAaBOYHBIM  MaTepuall, 4YTOOBI
MIPOKOMMEHTUPOBATh KaXKJblii BAPUAHT OTBETA.

B 3amaHHOM psiy 37I€MEHTOB MPOMCXOAWUT YBEIMUYEHHUE 3apsja aTOMHBIX sijiep (MOpsSAKOBBIE
HOMEpa YBEIMYMBAIOTCA), OTBET | HeBepHbIM. UHCIIO AIEKTPOHOB HAa BHEIIHEM 3JHEPTreTUYECKOM
ypoBHe yBenuuuBaeTcsi (Homepa rpynm [ — II — Il yBenuumBarorcs). DIeKTpOOTPUIIATEIBHOCTH
aTOMOB YBEJIMYMBAETCS C POCTOM 3apsija s7pa, a paguychl aTOMOB YMEHBIIAKOTCS, METaNIMUYECKUE
CBOICTBa (CIOCOOHOCTH OTJaBaTh BHEIIHUE AJIEKTPOHBI) TakKe yMeHbIatoTcs. OTBeT: 24.

3aoanue 8. Jlan pso xumuueckux 21emMeHmos:
1) Na 2) Mg 3K 4) Al 5) Ca
Buibepume u3z nux mpu snemenma, Haxoosawuxcs 8 00Hom nepuooe llepuoouueckoti cucmemobl
I U. Menoeneesa u pacnonodxcume ux 6 nopsoke ygeaudeHus amomHo20 paouyca. 3anuwume 6 noe
omeema HomMepa 8blOPAHHBIX DJIEMEHMO8 8 HYHCHOU NOCIe008aMeNbHOCU.

B mporecce BbINONHEHHs 3aJaHUs ydalldecs CaMOCTOSTENbHO (POPMYIHPYIOT OTBET, a He
BBIOMPAIOT U3 MPEJIOKEHHBIX YTBEPKICHUH, XOTS Al 3TOT0 UM MOTpedyeTcsl MCIOIb30BaTh TE e
TEOPETUUECKHE MOJIOKEHHUS, YTO U B 331aHUAX 6 u 7.

B onnom nepuozae Haxozmsrces aneMenTsl Na, Mg, Al. Oco6oe BHUMaHNe HAaJI0 YAEIUTh MOPSAAKY
pacrojOKEHUs! XMMHYECKHX 3JIEMEHTOB B OTBETE. Tak Kak B YCJIOBUM TpeOyeTcsl pacloiOXKHUTh
JIEMEHTHI 10 YBEJIMUYEHHUIO PaJMyCcOB aTOMOB, TO Ha IE€PBOE MeCTa HaJl0 IMOCTABUTH HJIEMEHT C
HAaMMEHBIINM PaJnycoM. DTO OyIeT aJlOMUHHNA, TaK KaK y HEro HauOOJBINWH 3apsj sjapa aToma.
3areM MOCTaBUM MarHuil U B KOHLE psifia — HaTpUil ¢ HaubonbIIMM paguycom atoMa. Oteer: 421.

Kak BugHO, B 3a1aHusIX 6—8 npoBepsieTcs YCBOCHUE OJTHOTO U TOTO )K€ 3JIEMEHTa COJIEpP/KaHus —
U3MEHEHHE CBOWCTB XMMHYECKUX 3JIEMEHTOB IO HepuojaM. DTO OJHO M3 0a30BBIX TEOPETUYECKHUX
MIOJIOKEHUH JAHHOM COJEP)KATEIIbHOM JIMHUM. YPOBEHb CJIOKHOCTH IOCIEAYIOINX 3aJaHui
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MOCTCIICHHO BO3pacCTAaCT 3a CUYCT YBCIMYCHHA KOJIUYCCTBA PA3JIUYHBIX MBICIIMTCIbHBIX I[CI\/JICTBI/II\/JI,
H606XOI[I/IMBIX AJI UX BBIIIOJIHCHUSA, XOTS IIPU 9TOM KaXXJ0€ 3aJaHuM ocTaeTcs 0a30BBIM.

Kpamkuit cnpasounwlit mamepuan
Xumuueckas ceasv. Bewyecmea monekyniaprnozo u HemMo1eKyIapHo20 CmpoenHus

OcHog@nbie noHAmMuUA: BaJCHTHOCTb; CTEIIEHb OKMCIEHUS; XUMUYECKas CBSI3b; DHEPIUs CBSA3W,
JUIMHA CBSI3U; BaJCHTHBIC JJIEKTPOHBI; BUJbl XMMHUYECKOM CBS3U: KOBAJICHTHas, WOHHAs,
MeTajuIn4yeckas, BOJOPOAHAs; KPaTHOCTh CBS3M; G- U TM-CBA3M; KPUCTAIUIMYECKHUE PEIIETKU: UOHHBIE,
aTOMHbBIE, MOJIEKYJISIPHbIE, METAJUINYECKUE.

Banenmnocms xapakTepusyeT CHOCOOHOCTh aTOMOB JIA@HHOTO XHMMHYECKOTO JJIEMEHTa K
o0pa3oBaHMI0 XHMHUYECKUX CBsi3el. B Hacrosiiee BpeMs BaJleHTHOCTh (MJIM KOBAJIEHTHOCTD)
OIIpeIeNIIeTCS. YMCIOM KOBAJICHTHBIX CBS3€H, 00pa3yeMbIX JaHHBIM aTOMOM B COEAMHEHHH, IPU ITOM
BaJICHTHOCTh HE UMEET 3HaKa.

Cmenenb oKucneHua — 3TO yCIOBHBINA 3apsj aToMa B COCIMHEHUU B MPEAIIOIOKEHUH, YTO BCE
CBSI3H B 3TOM COE€JUHEHHH UOHHBIE (T. €. BCE CBA3BIBAIOIINE AIEKTPOHHBIE APl OJHOCTHIO CMELICHBI
K aToMy 0OoJiee 3JIeKTPOOTPHUIIATEIBHOTO AJIEMEHTa). B oTiindne OT BaJeHTHOCTH, CTENEHb OKUCIIEHUS
HMMEET 3HaK, TO €CTh OHA MOXXET OBITh OTPUIIATEIHLHOM, HYJICBOW HIIN MTOJIOKUTEITHHOM.

Jlis onpenenenus cTeneHe OKUCIEHUSI UMEETCS PsIZ IPOCTHIX IPABUIL.

1. CreneHpb OKUCIIEHHUS JIEMEHTA B COCTAaBE IIPOCTOrO BELIECTBA MPUHUMAETCS PAaBHOM HYJIIO.

2. Panx neMeHTOB NPOSBISET B COCAUHEHMSIX IOCTOSHHYIO CTENEHb OKUCIeHMs. Cpeau HHX:
¢rop (—1), menouynsie MeTaisl (+1), meI04YHO3EMENbHBIE METAILIbI, OSPUIUIUNA, MarHUHM U IUHK (+2),
AMIOMUHHH (13).

3. Kucnopona, kak mnpaBuiio, IpOSIBISET CTENEHb OKUCIEHUS —2, 32 MCKJIIOUEHUEM IEPOKCUJIOB
H,0; (—1) u dropuna xucnopona OF, (+2).

4. Boopoa B COEMHEHUH C METauIaMU (B TMAPUAAX) MPOSBISIET CTENIEHb OKUCIIEHU —1, a B
COCIMHEHUAX C HEeMeTallJlaMH, Kak mpaswiio, — +1 (kpome SiHy, BoHe).

5. Boiciias 1osiokuTeabHasi CTENEHb OKUCIICHNS 3JIEMEHTA paBHa, Kak IPABUIIO, HOMEPY TPYIIIIbI
snemeHTa B [lepnonnueckoii cucreme.

6. B coequHeHMsIX C MeTajllaMHd HEMETAJUIbl IMPOSIBJISIOT HU3IIYI0 OTPULIATEIbHYIO CTEIEHb
OKHUCJIEHUs1, KOTOpasi paBHA Pa3HOCTU MEKy HOMEPOM T'PYMIIbl U YUCIOM 8.

7. Anrebpanueckasi cymMMa CTENIeHel OKHCIICHHS BCEX aTOMOB B MOJIEKYJIe JIOJKHA OBITh paBHOU
HYJIIO, @ B CJIOKHOM MOHE — 3apsily 3TOr0 HOHa.

[IpuMeHuM 5TH TIpaBUiIa MPH BBIMOJHEHUH KOHKPETHBIX 3agaHuii. CHavama MOXHO OTpaboOTaTh
yMEHHE OTNPEAEIATh CTENEHb OKUCICHHS AJIEMEHTOB Ha (opMyiax OMHApHBIX COEIMHEHUH, a 3aTeM —
Ha Oonee croxHBIX (popmynax. Llemecoobpa3Ho i ATOTO HCIOIB30BaTh 3aaHHs TPAIUIIHOHHOTO
(dopmara (He TecTOBBIE), HAIIPUMEP MOXKHO HCIIOJIB30BaTh TaONMUYHYIO (GOpMY, TaKHe 3a/IaHUs JIETKO
IIPOBEPSATH U BBISABIATH OLIMOKHU B IEUCTBUAX 00YUYaAIOLIUXCA.

3aoanue 9. Ykasicume cmeneHb OKUCTIEHUS D]IEMEHMO8 8 KAHNCOOM U3 COeOUHEHUl, NPUBCOECHHBIX
6 mabnuye. 3anuwiume noay4eHHble eIUYUNHBL HAO CUMBONIAMU DTIeMEHMO8.

Ne dopmyna BemecTna / cTerneHb OKMCIEHHS
HIIEMEHTOB
K>,O
NH;
CuSOq,
KMIIO4
Ca3(POy),

N[N |—
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[Tocne Toro kak 0a30BO€ yMEHHE JOCTATOYHO MPOYHO CHOPMHUPOBAHO, MOKHO INPEIJIOKHUTH
ydaluMmcsl 3aJaHusl, TPU BBIMOJTHEHUH KOTOPHIX HAJ0 BBIMOJHUTH HECKOIBKO MBICIUTENbHBIX
orepanuii, IpUMEHUTb HECKOJIBKO MPABUJI U3 Ha3BaHHBIX BBILIE.

3aoanue 10. B kakux coeOuHeHUsX X10p NPOABIAEm 8bICULYIO CIeneHb OKUCIeHUs?

1) ClO;
2)  HCIOs

3)  NaClO4
4) Ba(CIOz)z
5) CLOy

[Ipu BEIMONIHEHNH 3a]aHUST HEOOXOIMMO MCIIOJIb30BaTh MIPABUIIO, IO KOTOPOMY BBICIIAs CTENEHb
OKHCJICHUsI paBHAa HOMEpPY TpYMIbl (paBuiio 5), TO €CTh U XJiopa — +7. 3aTeM HaJ0 OMpeIeNuTh
M 3amucarh CTENEHb OKHCICHHMSI KaXXIOTO XHMHYECKOro »jieMeHTa B (GopMmyJiaX, NPHUBEICHHBIX
B 3amanuu. CHayana Ha/l0 yKa3aTh NMOCTOSHHYIO CTENEHb OKUCICHHS AJIEMEHTOB (mpaBmia 2, 3, 4),
a 3aTeM 10 HpaBHIy 7 BBIYMCINTH CTeNeHb okucieHns xiaopa: CI°0 23, HY'CI°O 73, Na*'Cl1'07,,
Ba+2(Cl+IO_22)2, C1+720_27. Urtak, B coeguHeHUsAX Moja HOMEpaMH 3 U S5 XJIOp MPOSIBISET BBICUIYIO
BaJICHTHOCTb.

B sx3amenarnmonnoit pabore EI'D ycBoeHue 3TOro sjeMeHTa COAEpKaHHs MPOBEPSIOT Oosee
CJIIOKHBIMU 3a/IaHUSIMU, TPU BBIMOTHEHUU KOTOPBIX OOYUYAIOIIUNUCS CaMOCTOSITEIBHO (POPMYIHPYET
OTBET HA OCHOBE HECKOJBKHUX MBICIUTEIBHBIX OMEpaIlHii.

3aoanue 11. /lan pso xumuueckux s1eMeHmos:
1) Si 2) Ti 3) Ge 4) Ca 5) Se

Bvibepume u3 mux mpu snemenma, Haxoo0suuxcs 6 00HoM nepuooe Ilepuoduueckou cucmemuvl
J.U. Menoeneesa u cnocobHvix npossisims cmenetb OKucieHus +4.

[Ipesxxne Bcero oOpaTMM BHUMAHUE Ha TMOJOXKEHHE KaXKIOTO M3 OJTUX JJIEMEHTOB
B llepuomuueckoit cucreme. Tonbko kpemHHIl pacnojioxkeH B 3 mepuoje. OcrajabHbIE YEThIpE
3JIEMEHTa — THUTAaH, Te€pMAaHUM, KaJIbIUH W celleH — aneMeHThl 4 mepuoaa. Ilpu sToM Kampumii —
snemeHT IIA rpynmel, a 3HaUUT, UMEET TOJIBKO JBA BAJIEHTHBIX 3JIEKTPOHA M HECIOCOOEH MPOSBISATH
creneHb okucieHuss +4. Ocratorcs tutan (IVB), repmanuit (IVA) u cemen (VIA), y KOTOpBIX
BAJICHTHBIMU SIBJISIIOTCSI BHEITHUE §- W TPEABHEIIHHE d-3JIEKTPOHBI. JTU AJIEMEHTHI JEeHCTBUTEIHEHO
CIOCOOHBI TIPOSIBIISITh YKa3aHHYIO CTENEeHb OKHUCICHHs, Hampumep B okcuaax TiO,, GeO, u SeO..
Otser: 235.

Kpamkuit cnpasounutit mamepuan

[lon Xxwumuueckoit c6a3v10 TIOHNMAIOT B3aUMOJICHCTBHE, NPUBOIANIEe K 0Opa30OBaHHUIO
(bU3MYeCKH yCTOWYMBOW JBYXaTOMHOW cucTeMbl. (OOpa3oBaHME€ XUMHUYECKOW CBSI3U  TIPH
B3aUMOJICCTBUU JBYX aTOMOB COMPOBOXKIACTCS BBIJCICHHEM YHEPTUHU, KOTOPYIO HA3bIBAIOT SHEPTUEH
CBSI3M: YyeM OOJIbIlIe YHEPTHsl CBSI3U, TEM MIPOYHEEe MOJIEKYJIa.

XuMudeckasi CBsi3b 00pa3yeTcss 3a CYET BAJICHTHBIX JJICKTPOHOB. BaJCHTHBIMH SBISIOTCS
§- U p-dIEKTPOHBI BHEIIHETO YPOBHS (IUIsI DJIEMEHTOB TJIaBHBIX MOJTPYII), a TaKkKe d-dIEKTPOHBI
MIPEJIBHEIITHETO YPOBHS (TSI 2JIEMEHTOB TTOOOYHBIX TIOJTPYTII).

Tabauya 3
Buowt xumuueckoit ceazu
o Croco6 obpa3oBaHus Mexy aToMaMH Kakux [Tpumepsl
Bun xuMudeckoi cBs3U
CBSI3U 3JIEMEHTOB 00pa3yeTcs BEIIECTB
Mexny aroMamu
3a cyer 00IuX HEMeTaJIJIOB C OJWHAKOBOI
KoBanientnas | Henmonsipnas m A N,, Cl,, P4
AJIEKTPOHHBIX Map AIEKTPOOTPHUIIATENIHHOCTHIO,

00BIYHO MEXK]Ty aTOMaMH
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OJTHOTO U TOTO K€
3JIeMEHTa-HeMeTalia
Mexny atoMamMu ABYX HCL SO
ITonspHas Pa3HBIX DJIEMEHTOB- H, O, »
HEMETAJLIOB
3a cuer
DJICKTPOCTATHHECKOTO Mexny aromamu tunnusbix | KF, CaO,
Nonnas HNPUTDKECHUA
METAJUIOB U HEMETAJUIIOB Mg(l,
00pa3oBaBIINXCS
pa3HOMMEHHBIX HOHOB
3a cuer
AIIEKTPOCTATUYECKOTO
MPUTSKEHUS
Mertannuueckas II0JIOKUTENNBbHBIX MOHOB | Mexny atomamu metaiioB | Fe, Na, Cu
1 OTHOCHUTEIIBHO
CBOOO/IHBIX JIEKTPOHOB
— «QJIEKTPOHHOTO r'a3a»

Cpenu KOBaJIGHTHBIX CBsI3€il B COOTBETCTBMU C CUMMETPUEH JIEKTPOHHOI'O 00JjlaKka MPHHATO
BBIICNIATh G- W 7T- C6A3U. G-CBSI3U OOpa3ylOTCs MpPHU MEPEKPHIBAHUU 3JIEKTPOHHBIX O0JAaKOB BJIOJIb
JIMHUU CBSI3U, T-CBA3M 00pa3yroTcs Npu OOKOBOM NEPEKPBbIBAHUM p-3JIEKTPOHHBIX 00JaKOB HAJ- U 1O/
JMHUEH CBSI3H, IPUYEM G-CBsI3U 00Jiee IPOYHBIE, YEM TT-CBS3H.

Booopoonaa ceéaze — ocoOblii TUII MEXMOJEKYJISIPHOIO (MHOT/AAa — BHYTPUMOJIEKYJISIPHOTO)
B3aMMOJICHCTBHSL, OOYCIIOBIEHHOTO JIEKTPOCTATHYECKUM IPUTSHKEHUEM TTOJI0KHUTEIBHO 3apsKEHHOTO
aToMa BOJIOPOJA U OTPULIATENILHO 3apsDKEHHOI0 aToMa OJHOTO M3 Hanbosee 3JIeKTPOOTPULIATENIbHBIX
3JIEMEHTOB — (TOpa, KUCIOpoaa WK a3oTa. Hampumep, >KHIKOE COCTOSIHME BOABI M CIIUPTOB IpHU
OOBIYHBIX YCIOBUAX OOBACHSIETCA HATMYUEM MPOYHBIX MEKMOJIEKYIISIPHBIX BOJOPOIHBIX CBSI3€H.

TBepable BelecTBa 4alle BCETO UMEIOT KPUCMANIUYECKOe CMPOeHue, XapaKTepUu3yolleecs
MIPABUIILHBIM PACIOJI0KEHUEM YaCTHIl B ONPEEICHHBIX TOUKaxX mpocTpaHcTBa. [lpu coequHennu 3tux
TOYEK BOOOpaKaEMBIMHU TMPSIMBIMH JIMHUAMH O0pa3zyeTcs TaK HasblBaeMas KpPUCHAIIUYECKAA
peutemka. TOUKH, B KOTOPBIX pa3MeIIEeHbl YaCTUIIbI, HA3bIBAIOT y3JaMH KPUCTANINUYECKOM pemeTku. B
y371aX KpUCTAIUIMYECKON PEHIETKH MOTYT HaXOJUTHCSI HOHBI, aTOMbI JIX MOJIEKYJIBI.

B 3aBucuMOCTM OT BHMJa YacTHIL, PACIOJIOKEHHBIX B y3/1aX KPUCTAUIMYECKOW PpEHIETKH M
XapakTepa CBSI3U MEXJIy HHUMH, pa3iM4yaroT YeThIpe THUIA KPUCTAJUIMUECKUX PELIETOK: WUOHHbLE,
amommbvle, MOJEKYIAPHbBIE U MEMAIIUYECKUe.

Hounnyro pewemky o0pa3yloT Bce BEIIECTBA C HOHHBIM THUIIOM CBSI3U — COJH, LIEJIOYH,
OMHApHbIE COCJMHEHMs] AKTHBHBIX METAIJIOB C AKTHBHBIMM HEMeTaulaMU (OKCH[bI, T'aJOTeHU[BI,
CyIb(UIBI), OPTraHUYECKUE COJIH, AJKOTOJATHI, ()EHOJATHI, CONM aMMOHHS W aMUHOB. BemiectBa ¢
MOHHOM KPHCTaNINYECKOM pEeleTKo HMMEIT, KaK IpaBHJIO, BBICOKHE TEeMIEepaTypbl IUIaBICHHUS,
MHOTHE U3 HUX PACTBOPUMBI B BOJIE, SIBIISIOTCS AJIEKTPOJIUTAMHU.

Amomnaa Kpucmaniuueckasa pewiemka xapakTepHa JJisi: anMasa, rpaguta, 0opa, KpeMHus,
repmManus, okcuna kpemHusi SiO; (KpemMHe3eM, KBapll, pe4YHO mecok), kapbuma kpemuus SiC
(xap6opyHn). BemectBa ¢ aTOMHON KpHCTANIMYECKOH PpEIIETKON HMMEIOT BBICOKHME TeMIlepaTypbl
IJIaBJIEHUS, HEPACTBOPUMBI B BOJIE, HE SBJISIOTCS 3JEKTPOIUTAMHU.

Memannuueckaa pewiemka peanuzyemcsa 6 KpUCMANIAX MEMANN068 U Chaasoe. B y3nax
PEIIETKH — aTOMBI M KATHOHBI METaJlIa, IPH 3TOM JIEKTPOHBI MeTajIa 0000MIECTBISIOTCS H 00pa3yoT
TaK Ha3blBa€MbIH 3JIeKTPOHHBIN ra3, KOTOPBIA JBIKETCS MEXAY y3JlaMH pelIeTKH, oOecreunBas ee
yCTOWYMBOCTh. MeTauIbl B CHIIy CBOETO CTPOEHUS 3JIEKTPO- U TEIJIONPOBOAHBI, 00Jaal0T BHICOKON
IUTACTUYHOCTBIO, CIIOCOOHBI XOPOLIO OTPaXKaTh CBET, UMEIOT XapaKTEePHbIM «METaIIINYECKUi» OecK.

B y3nax monekynapuoit pewiemku Haxooamca MOIEKYIbl, KOTOPbIE €1a00 yAEp:KUBAIOTCS B
y3/1ax PELIeTKH C MOMOIIBI0 HEMPOYHBIX MEXMOJEKYJSIPHBIX CHJI. Takyro pemerky HMMEIT Bce
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OpraHuYecKre BemiecTBa (KpoMe CoJiei), Ta3bl W KUAKOCTH, a TaKKe JIETKOIUIAaBKAE W JIETy4ne
TBEp/bIC BEIIECTBA, B MOJIEKYJIaX KOTOPHIX KOBAJICHTHBIE CBS3H (MOJISIPHBIC M HETIOJSIPHBIE).

PaccMoTpuM HECKOIBKO IPUMEPOB 3aAaHUM.

3aoanue 12. Kakue u3 ykazanuvix eeuwyecme umerom UOHHYI0 XUMUYECKVIO C653b?

1) oxcuna kpeMHuUs

2) 6pomua Kanus

3) maruui

4) cepoBOAOPOL

5) HUTpAT HaTpuUs

Nonnas cBsi3p 00pazyercs MEXIy aTOMaMU 3JIEMEHTOB, HAOO0JIee CUIIBHO Pa3IUYarONINXCs 10
ANEKTPOOTpHUIATeTbHOCTH. CpaBHUTENBHO MAaJOM AIEKTPOOTPHUIATEILHOCTHIO 00NAJal0T aTOMBI
METaJUJIOB, TIpU O0pa30BaHUM XMMHUYECKOW CBSI3M OHHM MPEBPAIIAIOTCS B MOJOXKHUTEIBHO 3apsyKCHHBIC
noHbl. Cpeau MpeanoKeHHBIX BEIIECTB HOHBI METAIIJIOB COJIEpKaTcs B OpoMue Kanus (2) U HUTpaTe
Hatpus (5). OtBert: 25.

BreimonHenue 0onee CIOKHOTO 3afaHusl TOTPeOyeT TMPOBECTH TINATENBHBIN aHAIN3
Ka4eCTBEHHOTO COCTaBa BEIIECTBA M MPUMEHUTH 3HAHUSI O HECKOJIBKHUX BHIaX XUMHUYECKOM CBS3H.

3aoanue 13. Kaxue xumuueckue ces3u npucymcmaeyiom 6 Kpucmaliie 2uopoxcuoa bapus?

1) KOBaJIEHTHBIE HETIOJISIPHBIE

2) KOBaJICHTHBIE MOJISIPHbBIE

3) METaIUIMISCKHE

4) nOHHBIE

5) BOJIOPOHBIE

B ruapokcune 6apus Ba(OH), nBa Tuma XuMHYeCKUX CBs3eidl. Bo-mepBbIX, MEKIY KAaTHOHOM
Gapust Ba™ wu rumpoxcma-momamu OH  feiicTByeT HOHHAS CBs3h (BEIIECTBO C  HOHHOI
KpUCTAINTMYECKON pemeTkoi). Kpome 3Toro, B THIPOKCHI-MOHE MEXKAYy aToMaMu KHUCIOpoJa H
BOJIOPO/Ia MPUCYTCTBYET KOBAJICHTHAs MoJispHas cBsi3b. OTBeET: 24.

baok «Heoprannueckasi XumMmus»

OcHognble nousamus: Kiaccugpukayus u HOMEeHKIAmypa Heop2aHU4eCcKUx 8eulecmas: eeuecmeda
npocmole U CILOJHCHbIE, OKCUObL, 2UOPOKCUObL, KUCIOMbl, OCHOBAHUSA, CONU, OUHAPHbIE COEOUHEHU,
obwue u cneyuguueckue ceolicmea Heop2aHU4ecKux euecms.

[TpuctynaTh K MOBTOPEHHUIO M CUCTEMATH3AIIUHU SJIEMEHTOB COJEP)KAaHUS 3TOT0 OJI0Ka ClenyeT
C KJacCH(UKAIMU HEOPTaHWYECKUX BemecTB. [lodToMy BEITIONHEHHWE OOJBITUHCTBA 3aaHHIA,
MPOBEPSIONIUX 3TH 3HAHUS, HAYMHAIOT C ONpEeIeeHHs KIAcCU(PUKAIUOHHOTO MpH3HAKa BEIIECTB.
MHorue cBOMCTBA BEUIECTBA 3HAYMUTEIIBHO 3aBUCAT OT €ro MNPHHAUIEKHOCTH K OINPEACITCHHOMY
Kjaccy / ONpeNeNeHHOM TIpyINne HEeOPraHWYeCKHX BEUIECTB, OJHAKO CIEIYyeT YYHUTBIBATH U
CHGIII/I(l)I/I‘-IGCKI/Ie CBOMCTBaA HN3YYCHHBIX BCIICCTB.

Kpamkuit cnpagounwlit mamepuan
Knaccugpukayun neopzanuueckux eeuecme

BemecTBa MOTYT COCTOSITH U3 @TOMOB KaK OJTHOTO, TaK U pa3HbIX XMMHUYECKUX 3J1eMEHTOB. [1o
3TOMY MIPU3HAKY BCE BELIECTBA ACIATCSA HA NPOCMble U CTIOJCHDBIE.

ITpocThle BemlecTBa MOAPA3NCIAIOTCS HA MeTalbl M HeMmeTaulbl. OJIHAKo 3TO JeleHue
YCIOBHO, TaK KaK, IOMHMO THUIIMYHBIX METAIJIOB M HEMETaIOB, €CTh OOJiblIas TpyIna MpPOCThIX
BEILIECTB, OOJAJAIOIIMUX IPOMEXKYTOUHBIMU CBOMCTBAMH, WX Ha3blBalOT NOJyMETAUIAaMU WU
MeTaJuIon1aMu (HanpuMmep, TepMaHuil, cypbma, TEJIyp).

CnoxHbIe BELIECTBA, B CBOIO O4YEpe/b, MOAPA3ACIIAIOTCS Ha HECKOJIBKO KJIacCOB. PaccMoTpum
Ba)XKHEUIINE U3 HUX.

OKcuodbl — CIIOKHBIE BEIIECTBA, COCTOSAIINE U3 JIBYX IEMEHTOB, OJUH U3 KOTOPBIX KACIOPOJ B
cTerneHu okuciaeHus —2. OKCuabl AeNsIT Ha JBe TPYIIIBL cojieoOpasylole U HecojeoOpasyrolue
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(6e3pasznmuunbie). Cpenu cojieoOpa3yIoNyX BBIACISIOT OCHOBHBIC, KHCIOTHEIC U ampoTepHbie. HOT 1A
CpeIy OKCHJIOB BBIIEISIOT TPYIITY IBOMHBIX (CONEOOpA3HBIX) OKCHIOB.

Tuopokcuovl — NOCIOBHO «THUAPATUPOBAHHBIE OKCUABD (MPOAYKTHI B3aUMOJEHCTBUS OKCHJIOB
¢ Bojoii). O6mas ¢dopmyna ruapokcunoB — D0,(OH),, wanpumep AIO(OH) — merarmapoxcun
amomunusi, AI(OH); — opToruapokcu aroMUuHUS.

I'uppokcunpl  Aenarcs Ha  OCHOBHble  (OcHOBaHHS), amdoOTepHble H  KHUCIOTHBIC
(KucnopoacoaepsKaIie KUCIOThl).

Ocnosanusa ¢ TOUKU 3pEHUS TEOPUU IIEKTPOJIUTUUECKON AUCCOLUALMM — CIOKHBIE BEILIECTBA,
MIPU JUCCOIMAIIMU KOTOPBIX B KAYECTBE aHMOHOB O0Pa3ylOTCSA TOJIBKO THAPOKCUA-UOHBI. [lo apyrou
TEOpUU OCHOBAaHME — YAaCTUIA, SBISIOLIASACS aKIenTopoM mnpoTtoHa. CubHBIE OCHOBaHWS,
o0pa3oBaHHBIC IIEJTOYHBIMA M  IIEJTOYHO3EMEJIBbHBIMA  METAJUIAMH, HA3BIBAIOTCA  Wel0YU.
K ocnoeanusm oTHOCATCS TUAPOKCHIBI WIETOYHBIX M INEJIOYHO3EMENbHBIX METaUIOB, a TaKXKe
ruapokcuabl maruus, meau(Il), xpoma(Il), mapranua(Il) u sxeneza(1l).

Amghomepnvimu SBIAIOTCA TUAPOKCUABI OepuILIus, IMHKa, amoMuuus, cBuHna(ll), onosa(ll) u
onoBa(1V), xpoma(Ill), xene3za(Ill) u HekoTopbIe Tpyrue.

I'unpokcubl, 00pa3oBaHHBIC HEMETAIIIAMU M METaJUIaMU B BHICOKMX CTENEHSIX OKUcIeHus (+V
U BBIIIC), SIBISAIOTCA Kuciomamu. Tak, K KUCIOTaM OTHOCATCS THAPOKCHUIBI XpOMa W MapraHiia B
BeICIINX cTeneHsax okucieHus: HMnO,4, H,CrOy4, H>Cr,O4.

Kucnomst — >TO CHOXHBIE BEIICCTBA, MPU IJICKTPOJUTHUECKON JAMCCOLMAIMH KOTOPBIX
0o0pa3yroTcsi KaTHOHBI BOJOPOAAa M AHUOHBI KHCIOTHBIX OCTAaTKOB. B COOTBETCTBUU C JApyruMm
OTpe/IeJICHUEM KHCIIOTa — 3TO YacTHIlA, SBISIONIASACS TOHOPOM MpoToHa. KHCIOTHI nensTcs Ha
OECKUCIOPOAHBIE U KHUCIOpOAcoAepxk amue (MOoCcIeTHHE MOXKHO paccMaTpUBaTh KaK THIPOKCHIIBI,
MPOSIBJISIONINE KHUCIOTHBIE CBOWCTBA). Pa3nmmualoT Takke KHUCIOTHI CHJIbHBIE (CepHas, a30THasi,
XJIOpHasA, XJIOPHOBaTasi, MapraHieBasi) U cialble (a30TUCTas, YroibHas, CEpPOBOJOPOAHAS M Jp.).
Kucnotsl M0oXHO KiacCH(UIUPOBATH U MO YHUCIY aTOMOB BOJOpOAa B MOJeEKyje (OJHOOCHOBHBIC,
JIByXOCHOBHBIE U T.JI.).

Cojtu - CIIOKHBIC BEIIECTBA, MTPHU JTUCCOIUAIIMN KOTOPBIX 00pa3yIOTCsl KATHOHBI MeTaia (Hiu
ammonust NH,") 1 aHHOHBI KMCIIOTHBIX OCTaTKOB.

Conu MOXXHO paccMaTpuBaTh KakK MPOIYKTHI MOJHOTO WM YAaCTUYHOTO 3aMEIICHUS] aTOMOB
BOJIOpOJIa B MOJIEKYJI€ KUCIOThI Ha METaJUl WM THJIPOKCHIBHBIX TPYII B MOJEKYyJie OCHOBAaHUS Ha
KHUCJIOTHBIN OCTaTOK.

Cpeonue conu 00pa3yroTcs MpH NOIHOM 3aMeujeHuu aTOMOB BOJOPO/ia B MOJIEKYJIe KUCIOThI Ha
aTOMBl MeTa/lla WX TUAPOKCHIBHBIX TPYNI B MOJIEKYJIE OCHOBAaHUS KHCJIOTHBIMH OCTaTKaMU
(Ca3(POy)y).

[Ipu HemonHOM HENTpaTU3au KUCIOThl OCHOBAHUEM O00Pa3yIOTCs KUCAblEe COIU, COICPIKAIITIE
B KHCJIOTHOM ocTaTke atoMbl Bojopoa (Ca(HyPOy),).

OcHosHnbie conu 00pa3yloTCsl B pe3ybTaTe HEMOJHOTO 3aMEIIEHUs THAPOKCUIIBHBIX T'PYII B
MOJIEKYJIe OCHOBaHUA Ha kKucioTHble octatku (Mg(OH)CI).

YcBoeHne 3HAHWM O KIACCHU(UKAIMK BEIIECTB IPOBEPSETCS MOCPEACTBOM BBITIOTHEHUS
3aJlaHui pa3NnuYHbIX opmaTa U ypOBHS CIIOKHOCTH.

3aoanue 14. Buvibepume Gopmyrvt mpex amgomepHvlx  OKCUOO8 U 3anuume
coomeemcmayloujue UM Homepa 6 nojie omeemad.

1) BeO 2)SeO;  3)Cr,0O3  4) Rb,O 5)CO 6) ALLO3

Onpenenum rpynmy, K KOTOpO OTHOCUTCS KaX bl U3 IPHUBEICHHBIX B 33JJaHUH OKCUIOB.

BeO — amdoTtepHsbIit okcua (B oTaudme oT Apyrux snemeHToB [IA rpynmsl, 6epumimii oopasyer
aM(OTEPHBINA OKCH]T).

SeO; — okcun ceneHa(VI) sBIsieTCs KUCIOTHBIM OKCHAOM, €My COOTBETCTBYET THAPOKCHUJ C
KHCJIOTHBIMHU CBOWCTBAMU — CEJICHOBAsI KUCIIOTA,

Cr,03 — oxcun xpoma(Ill) sBnsiercss ampoTepHBIM OKCHAOM, BAXKHBIM IPU3HAKOM SBIISETCS
BaJICHTHOCTH XpoMa (BcrioMHUM, 4TO okcua xpoma(ll) ocHOBHbIN, a okcua xpoma(VI) — KUCITOTHBIN).
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Rb,O — okcupa pyOuansi, Kak ¥ OKCHBI BCEX IIETIOYHBIX METAJUIOB, SIBISIETCSI OCHOBHBIM (3THM
OKCHJIaM COOTBETCTBYIOT CHJIbHbIE OCHOBaHMS (111€7104M), B yacTHocTH RbOH).

CO — oxcun yraepona(Il), mim yrapHsiid ra3, OTHOCHTCS K HECOJIe00pa3yromuM (0e3pa3InaHbIM)
OKCHJaM.

Al,O3 — oKcHT QIIOMUHUS — OJIMH U3 HanOoJiee pactpoCcTpaHEeHHBIX aM(pOTEPHBIX OKCHIOB.

Otser: 136.

3aoanue 15. Onpeoderume, k kakomy(-oii) Kiaccy/epynne HeOp2aHuUdecKux 8eujecme OmHOCImcs
CcOeOuHeHuUsl, GopmyIvl KOmMopwvlx npugedenwvl ¢ madauye. Ilpunaonedcnocms KaxicO020 U3 3Mux
COeOUHeHUll K COOMBEmMCmayoujemy Kiaccy 0003Haubme ¢ mabauye 3HaKkom «xy.

No Knacc/rpynma AmboTtepHbIe

TUIPOKCHIBI

Oxcuapl OcHoBaHus Kucnorer | Comnu

Coenunenue

H,S

KzCI‘207

CLOy

Ba(OH),

N[N |—

Al(OH);

3aoanue 16. Ycmanosume coomseemcmeue mexHcoy 6eujecmeom U Kiaccom, K KOMOPOMY Mo
seulecmseo  NPUHAONEHCUM: K KadcOou — nosuyuu,  0O03HA4eHHOU  OVKGoU,  noobepume
COOMEEMCcmMEYIOUWYI0 NOUYUI, 0003HAYEHHYIO YUPPOIL.

BEHIECTBO KJIACC COEJIMHEHUIA
A) HNO;3 1) cpeanue conu

b) Ca3(POs); 2) KHCIIOTBI

B) NaHSe 3) am¢oTepHbIe OKCHIbI

4) xucmible colu

[Ipy BHINOMHEHUM 3a/laHUs aHAJIM3MPYEM KaueCTBEHHBIM COCTAaB BELIECTB M oOpaliaeM
BHUMAaHUE Ha Mpu3Haku kaxaoro kiaacca. HNOs; — kucnora a3oTHasi, B COCTaB BEIIECTBA BXOASIT MOHBI
BOJIOPOJIa M aHUOHBI KUCIOTHOro ocrtarka. Caz(POs), — coib cpeaHsii, B COCTaB BXOHST TOJIBKO
KaTHOHBI KallbI[is M aHUOHBI KUCIOTHOro octatka. NaHSe — conb kucias, B cOCTaB BXOASAT KaTHOHBI
MeTaJia, a KUCIOTHBII OCTaTOK COAEPKUT HOHBI Bojopoaa. Otser: 214.

Kpamkxkuii cnpagounwlit mamepuan
Xumuueckue ceoiicmea npedcmagumeneil 6a3CHEUWUX K1acco8 HeOP2aHU4ecKUx euyecme

Kaxnoe u3 Bemiects 00a1aeT Kak OOIMMH CBOMCTBaMH, XapaKTEPHBIMH JUI MpeJCTaBUTENEH
COOTBETCTBYIOILIETO KJIacCa HEOPraHWYECKUX COEAMHEHMH, TaKk U MPUCYLIIUMH TOJIBKO €My
cneun(uyeckuMu CBOMCTBaMU. B mpemiokeHHOW Hmke Tabiuile TNpeACTaBICHbl CBOWCTBA
HEOPraHMYECKHUX BELIECTB C TOUKH 3PEHHS] UX MPUHAIJICKHOCTU K T€HETUYECKOMY PSAY TUIIUYHOTO
MeTajula MM TUMUYHOTO HeMmeTauia. [1ono0Hyt0 TaGnuily MCIONB3YIOT Ui 0000IIEeHUS 3HAHUNA 110
CBOMCTBaM BEILIECTB BaKHEHIIMX KJIACCOB YK€ B HayaJle M3yuyeHUs] Kypca XMMUHU B OCHOBHOM LIKOJIE.
Ho ona Moxer ObITh MOJIE3Ha M Ha ATane MOBTOPEHUs 3HAHMW 10 HEOPraHWYECKOH XMMHHU, YTO
0Cc00EHHO Ba)XKHO JUTSI KOPPEKIUH B ITpoOesax 3HAaHUN 00yYaroImuXcs.
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Tabnuya 4

06mue Xumuyeckue ceoiucmea HeopzanuvecKux eeuiecme

Kiacc/rpynma Kucnorabriit
Py Hemeramn Kucnora Coip Bona
BEIIIECTB OKCH/T
Conb Conb + menee Llenous wn
MeTtaiut (oxcuo, Conv + H; AKMUBHbIL
okcuo + Hy
2uopuo) Memann
OCHOBHBII
Conv Conv + 600a L]enouw
OKCH/T
Conv + Hepacms.
[lenoun Conb + 600a | Conb + 600a P Juccoyuayus
OCHOBaHUe
HepactBopumoe Conw + 600a
OCHOBaHHE
Hpyeas conv | [pyeas conv +

Conb + cnabas opyeast conb Tuoponus

Kucioma (nepacms.)

Kucnoma
Bona HHuccoyuayus Tuoponus
pacmeopumas

HeobOxoauMo Takke ydecTb M CHenu(HUYECKHe CBOMCTBA BEUIECTB, O KOTOPBHIX HE IpHUBEACHA
uHpopManus B 3TOH Tabiulle.

Tabauya 5

Cneuuqbuqecmte ceolicmea eeuiecme, npunadﬂeofcamum K pa3jiudHbIM Kilaccam

Knacc Bemects

XapakTep B3auMoJieicTBHs (crienuduyecKkne CBOMCTBA)

Mertanmel

[llenounsle mMeramuibl (kpoMe Li), a Taxke Oapuil, Ipu CropaHuu Ha
BO3JyXe, O00pa3yloT MEpPOKCHABI U COEIUHEHHUS C elle OOoNbIIuM
COJIep’)KaHUEM KHCIIOpPOJIa;
OPOAYKTOM OKHCJIEHMsI JKele3a KHCIOpOJAOM BO3JyXa SBISETCS
kene3Has okanumHa FesO4, mpencrtaBistomas co0OM CMech OKCHIIa
xenesza(ll) u okcuaa xeneza(Ill) — FeO - Fe,Os;
HeKkoTopble MeTaisl (Al, Zn), oOpasyrolie aMmpoTepHbIe COeTUHEHHS,
CIIOCOOHBI pearupoBaTh C PaCTBOpPaMHM LIEJIOUEH, IPU 3TOM 00pasyercs
KOMILJIEKCHOE COEIMHEHUE U BBIJEINIAETCS BOAOPOA:

2Al + 2KOH + 6H,0 = 2K[AI(OH)4] + 3H;
ITpu crnaBieHUM 3TUX METAJIOB CO LIeJoyaMHM oOpasyeTcs CpenHss
COJIb ¥l BOJIOPOJI:

Zn + 2NaOH;) = Na,ZnO; + Hy

Hewmetasiel

Xsop, 6poM U MO/ HE PEarupyroT ¢ KUCIOPOIOM;

0oJiee aKTUBHEBIE TaJIOTE€HBI BLITECHSIOT MEHEE aKTHUBHBIE TaJIOTEHBLI U3
pacTBOPOB HX COJIEH;

cepa, yraepoa, (ochop pearupyroT ¢ KOHIEHTPHUPOBAHHOW CEpHOU U
A30THOM KHUCJIOTaMH

OKcuabl

A1203 + K2C03—tu—) 2KA102+ COz;

e Kucnorasle U ampoTepHbIe OKCUABI MPU CIUIABIEHUU BBITECHAIOT OoJiee
JIETYy4r€ KUCIIOTHBIE OKCHUJIbI U3 UX COJICH:
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HEKOTOPBIE U3 OCHOBHBIX OKCUOO8 MOTYT BOCCTAHABIUBATHCS TIO]
NeCTBIEM BOCCTAHOBUTENEH WM pa3jiaraTbCsl IPU HArpeBaHUU:

CuO +H, —“— Cu+ H,0
FeO + CO —~— Fe + CO,

4Cu0 —“— 2Cu,0 + Oy;
HEKOTOpBbIE U3 KUCIOMHBIX OKCUOO08 MOTYT pas3jaraTbCsi IpHU
HaneBaHI/II/I, a TaKXeE BCTyrIaTI) B OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIC
peaKLlI/II/I, HpO}IBHHH KaK OKHMCIHUTCIBHBIC, TaK WM BOCCTAHOBUTCJIIBHBIC
CBOWCTBA:

2S0; —2 5 2580, + O,

2N205 —)to ANO; + O,

2NO, + 4H, = N, + 4H,0O

SOZ + 2st =3S + 2H20
2SO0, + O, =2S0;5
SOQ + C12 = SOQClz

OcHoBaHUA

Hepacmeopumvle ocHoeéanuss TIpU HATPEBaHWM pasjlaraloTcs Ha
COOTBETCTBYIOIIUI OKCUJ U BOLLY:

Cu(OH), —“— CuO + H,0;
ruapokcun cepebpa u ruapokcun prytu(ll) pasmararorcs yxke mpu
KOMHATHOU TEMIIepaType;
wieq0uu MOTYT B3aMMOJICUCTBOBATh C HEKOTOPBIMM METaNIaMH U
HEMETaJIIaMHU:

2Al1 + 6KOH + 6H,0 = 2K3[Al(OH)¢] + 3H,1
Zn + 2NaOH = Na,Zn0O; + H»1
Si + 2NaOH + H>0 = Nazsi03 + 2H2T
3Cl, + 6KOH = KC103 + 5KCI1 + 3H,0
3S + 6NaOH = 2Na,S + Na,SO; + 3H,0

Kucnotsl

HexoTopbie KHCIOTBI MOTYT paszjaraTbCsl NMpPU HarpeBaHUM,
HarpuMmep:

HzSiOg = Si02 + H,O
H,CO;3; = CO,1 + H,O
4HNO3 = 4NO, + O, + 2H50;

KUCJIOTBl MOTYT YYacTBOBaTb HE TOJIBKO B KHCJIOTHO-
OCHOBHBIX, HO M B OKHUCJIHUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.
Kucnotsl, conepxaniyie 31eMEHT B HUBIICH CTETICHH OKHCIICHHS, MOTYT
MpOSIBJIATH  BOCCTAHOBUTENbHBIE CBOWCTBA. HampoTuB, KHCHOTHI,
COJIep KaIie SJIEMEHT B BBICIICH CTETIEHH OKUCIIEHUS, MOTYT TPOSBIIATH
OKHCIIUTETLHBIC CBOMCTBA:

HZS + BI‘Q =S + 2HBr
4HBr + MnO, = MnBr; + Br, + 2H,0
4HNO3 +C= 4N02 + C02 + 2H20;
KOHICHTPUPOBAHHBIC CCpHAA M a30THAsA KUCIIOTHI SABJISAIOTCA
JOBOJIBHO CHJIBHBIMU OKMHCIIUTCIAMU, 0COOEHHO IIprU HArpe€BaHHMU. TaK,
OHU OKHCIIAKOT 6pOMI/I,[[-, HOIUI-UOHBI, HCKOTOPBIC MPOCTLIC BCIICCTBA

(cepy, yronb) u zp.:

8KI + 9H,SOyom) ——> SKHSO, + H,S + 41, + 4H,0
C + 2H,SO4om) —o—> CO; + 280, + 2H,0
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L KOHILICHTPUPOBAHHLBIE CE€pHAasd MW a30THass KHCIOTbBI MOTIYT

L4 KOHICHTPUPOBAHHBIC CEpHAA U a30THAA KHUCJIOTLI IACCUBHUPYIOT

e a30THasg KUCIOTa (Jaxke pa30aBlIeHHAs) pPAacTBOPSET  MHOTHE

2HN03 + st =S+ 2H20 + 2N02
SHNO; + P = H3PO4 + H,0 + SNOQ;

OKHCJIAATb HCKOTOPBIC MAJIOAKTUBHBIC MCTAJUIBI, CTOAIIHUC B PpAOy
aktTuBHOCTH Tocne Bomopona (Cu, Hg, Ag). Ilpu B3ammomencTBuHM C
MeTaJUTaMH BOJIOPOJ] OOBIYHO HE BBIZCISAETCS:

Cu + 2H3SOu4xonn) ——> CuSO4 + SO, + 2H,0
4Mg + 5H2SOu4omn) ——> 4MgSOy4 + H,S + 4H,0;

Hekotopsie metasiel (Al, Fe, Cr u ap.), T.e. HE pearupyrT C HUMHU «Ha
XOJIOAY»;

MaJOaKTUBHbIE METaulbl (Mefb, cepeOpo, pTyTh). Ilockonbky azoTHas
KHCJIOTa, Jake paz0aBiieHHasl, SBJIsIETCA OKUCauTenaeM 3a cueT azora(V),
TO MPOAYKTOM €€ BOCCTAHOBJICHUS ABJIAIOTCA Pa3JIMYHBIC COCAMHCHUSA
azora: NO,, NO, N,O, N,, NH,*

AmdoTtepHbie e PearupyoT Kak ¢ KUCIOTaMH, TaK U C OCHOBaHUSIMU
TUAPOKCHIBI
Conu Bce numpamul paznaratotcs npu HarpeBaHUM:

® 1pU pa3jOKCHUU HUTPATOB METAJUIOB, CTOSIIUX B PSAAY aKTHUBHOCTHU
METAJJIOB JO Marausi (KpoMe HUTpara JHUTHS) 00pa3yeTcss HUTPUT
METAaJUIa, ¥ BBIIEISIETCS] KUCIIOPO/I:

2KNO; —“— 2KNO; + Oy;

®  TIpU pa3JOKCHUU HUTPATOB METAJUIOB, CTOSIIUX B Py aKTHBHOCTH OT
Maravga 10 MEau, a TaKKEC HUTpaTa JIUTUA 06pa3yeTc51 OKCHJ MeTtallia,
okcua azota (IV) u xkucnopon.

2Cu(NO3); —“— 2Cu0 + 4NO; + Oy;

o IIprU pa3jI0KCHUHU HUTPATOB MCTAJJIOB, CTOAIIUX B pAAY AKTUBHOCTH

nocyie Menu, oopasyercs Metaiut, okcus azora (IV) u kucnopon:

2AgNO; —“— 2Ag + 2NO, + O,

Kapbonamur metanios:

e KkapOOHAThl HATpHs, Kalus, pyOMauss M 1e3Usl NMpPU HarpeBaHUM He
pasnararorcs;

e OCTaJbHblE KapOOHAThl pa3jaraloTcsi Ha COOTBETCTBYIOIIMHM OKCH]L
MeTaJljia ¥ YIIeKUCIbId Ta3:

CaCO; —“— CaO + COy;
e kapOoHaTHI cepedpa U PTYTH pa3iaratroTcs 10 CBOOOJHBIX METAJLIOB!

2Ag,CO; —“— 4Ag +2CO, + O,

e Comu ammonua (KpoMe HHUTpaTa M HUTPUTA) MPU HArPeBaHHUU
pasyaraioTcs Ha aMMHaK M COOTBETCTBYIOIIYIO KUCIOTY MU MPOAYKTHI
€e pa3oKeHus:

NH,Cl —“—s NH; + HCI
(NH4)2CO3 t—o) 2NH; + CO, +H,O
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e Comum MOryT YydYacTBOBaTh B OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknusax. OmHU CONMM  TPOSIBJISIOT CHJIBHBIE BOCCTAHOBUTEIIHHBIC
CBOICTBa, Apyrue — OKUCIUTENbHBbIC. CHUIBHBIMU BOCCTAHOBUTEISIMU
spisitorcst - SnCl,, CrCl,, FeCl,, CuCl, K,S, K,SOs; wu np.
Oxkucnurensubie cBoictBa mposBisitor KMnOs, K,Cr,O;, KNOs,
KCIO; u np.:

5KCIO; + 6P = 3P,05 + 5KCl

2FeCl; + Fe —“— 3FeCl,
2KMnOy + 16HCI = 2KCI + 8H,0 + 5Cl, + 2MnCl,
2K,S + K»>SO; + 6HCI = 6KCI + 3S + 3H,0
L4 KuCJlble cojsiu 11014 ,Z[CP'ICTBPICM OCHOBaHI/If/'I nepexomIT B cpez[HHe COJIN.
Hwxe npuBeieHO ypaBHEHHE PEAKIMK C YYaCTHEM KHUCIION COJIU:

KHSO4 + KOH = KZSO4 + HQO

3aoanue 17. Oxcuo sncenesa(ll) peacupyem ¢ Kax)covim u3 gewecms:
1) BOZOPOAOM M CEpHOU KMCIOTON
2) TUAPOKCHIOM KalUs U YTIEKHUCIIBIM T'a30M
3) oxcumom Oapus U a30TOM
4) a30TOM U BOJAOPOJIOM
S) BOIOPOIOM M KHCIIOPOAOM

Oxcun xene3a(ll) otHocuTcss K OCHOBHBIM OKCHJIaM, MO3TOMY JIOJKEH B3aUMOJICHCTBOBATH C
KHCJIOTaMH, HEKOTOPBIMU KHUCIOTHBIMH M aMm@oTepHbIMU okcugamu. Kpome Toro, oH 1okeH
BCTYIIaTb B OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHBIC  PEAKLUU:  BOCCTAHABIMBATLCA  CHIIBHBIMU
BOCCTaHOBUTEJISIMHU JO0 METaJUIMYECKOTO Kejie3a WM OKUCIAThCS A0 coenuHenuit xkenesa(lll). Dtum
CBOICTBaM yJOBJIETBOPSIIOT BELIECTBA B BapUaHTaX OTBETOB | M 5: BOJOPOJ BOCCTAHABIMBAET OKCH]L
xene3a(ll) 1o meTaumyeckoro xene3a, a cepHasi KUCIOTa M KUCJIOPOJ OKUCIISAIOT XKeJle30 10 CTEIEeHN
OKHCJIeHNns +3.

3aodanue 18. Kax oxcuo antomunus, max u OKCUO Kaius peazupyem c
1) Bomon
2) COJSHOM KHCIOTOM
3) BOAOPOAOM
4) TUAPOKCHUIIOM Kaus
5) oxcumom docdopa(V)

Oxkcun amOMHMHHUS OTHOCUTCS K aM(pOTEpHBbIM OKCHAAM, OKCHJ HAaTpus — K OCHOBHBIM.
AmdorepHble 1 OCHOBHBIE OKCHJIbI PEarupyroT ¢ BEIIECTBAMH, UMEIOUIMMHU KHUCIOTHBIN XapakTep, —
KHCIIOTAMU W KHUCJIOTHBIMHM OKCHJAaMHU. DTHM YCJIOBHSM YJOBJIETBOPSIOT BapHaHTHI OTBETOB 2 U 5:
COJISTHAst KUCJIOTa U KUCIOTHBIN okcua ¢pochopa(V).

3aoanue 19. Onpedenume ¢ Kakumu 6ewecmsamu 63aumMoOetcmsayiom YKA3aHHble OKCUOLL.
Ilocmasvme 31ax «x» 6 coomgeemcemayoujel suetike madauybl.

A)
Ne Okcun
A1203 Kzo PzOs FeO CO MgO
BemiectBo
1 (0))
2 H,
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Ne Oxcun
Al,O3 K,0O P,0s FeO CoO MgO
BemectBo
3 H,O
4 HCl
5 KOH

HO}IO6HI)I€ 3aaHus MOXHO IIPUMCEHATHL U JJIA IIPOBCPKU 3HAHUHM XUMHYECKHX CBOMCTB KHUCJIOT U

OCHOBaHHUM.

3aoanue 20. Onpederume ¢ Kakumu Beujecmeamu 63auMoOeucmeyiom YKa3aHHvle KUCIOMbL.
Ilocmasvme 3Hax «x» 6 coomeemcmayowue epagvl madauybl.

Ne Kucnora
HCl H,SO, HNO;
BemectBo

1 (0))

2 /n

3 Cu

4 F6203

5 Cu(OH),

6 BaBr,

3aoanue 21. Onpedenume ¢ Kakumu 8eujecmeamu 83auUmMo0eticmeyrom YKa3aHuole cUOPOKCUObL.
Ilocmasvme 31Hax «x» 6 coomgemcmayoujue epagvl madauybl.

Ne BemeCTl;IgﬂpOKCHﬂ AI(OH); | NaOH | Fe(OH), | Ca(OH), | Cu(OH),
1 H,

2 HCI

3 KOH

4 NaZO

5 SO;

6 CUC12

3aaHus Ha YCTAHOBJICHHE COOTBETCTBHUSI MEXIY IBYMsI MHOXKECTBaMH OyIyT Oosee TpyIHBIMU
JUISL YYaIIAXcsl, HO WX YCIIENIHOE BBHITIOJHEHHUE TO3BOJUT CJeJaTh BBIBOJ O CHCTEMHOM XapaKTepe
MOJTy4YE€HHBIX 3HAHUU.
3aoanue 22. Ycmanosume coomeemcmeue mexncoy 8euecmeom U peazeHmamu, ¢ Kaicovbim u3
KOMOPbIX 2MO BeUecmen MOMCem 63aumMo0elicmeo8amy. K KaniCOOU No3uyuu, OAHHOU 8 NepeoM

cmonbye, noobepume coOOmMeemcmayouyo HO3UYUIO U3 8MOPO2O CMoaoYa.
PEATEHTBI

BEILECTBO
A) Cu

B) AI(OH);
B) ZnCl,

') Cu(NO3),

1)
2)
3)
4)
5)

02, Bl‘z, HN03
CH;COOH, KOH, FeS
NaOH, Mg, Ba(OH),
BaClz, Pb(NO3)2, S
HCI, LiOH, H,SO,4

BrimontHeHME 3a1aHus HaJl0 HAYMHATH C KJIAaCCU(PUKAIIMK BEIIECTBA, I KOTOPOTO HEOOXO0UMO

monoopath

pEareHTBhl.

Tak, wmenn

SABJIACTCA

HCAKTHUBHBIM

METaJJIoM,

mo3ToMy  OyJIeT

B3aUMOJICMICTBOBATH TOJBKO C CUJIbHBIMH OKUCIUTEIISIMUA. DT OKUCIUTEIN MPUCYTCTBYIOT B OTBETE 1:
lunpokcun amoMuHHS Kak amMQpOTEepHBIA THIPOKCHT

KHCIIOpOI,

OpoMm, a3oTHas KHUCIIOTA.

23



B3aUMOJICHCTBYET C KUCJIOTaMH U IeJouaMu. Takue BeliecTBa MPUCYTCTBYIOT B OTBETE S5: COJISTHAsS
KHCIIOTa, THUIPOKCHU]l JIMTUSA, CEepHas KHUCIOTa. XJIOPHUI IIMHKA SBJISETCS PACTBOPUMOM COJIBIO,
CJIEIOBATEINILHO, JIJISl HETO XapaKTEepHbI PEaKIMd MOHHOTO oOMeHa, Harpumep co meinouyamu (NaOH u
Ba(OH), B otBete 3), Tak Kak B pe3yibTare 00pa3yeTcss HepaCTBOPUMBIN THAPOKCHU IMHKA. A MarHui
Kak 0oJiee aKTHUBHBIA METAJI BBITCCHHT ITUMHK M3 COJNM — OTBET 3. HuTpar memam Toxke sBIsICTCS
pPacTBOPUMOM COJIBIO I MOXET pearrupoBaTh C TEMH K€ BEIIECTBAMH, YTO U XJIOPHU] IIUHKA, — TaKXKe
otser 3. OtBet: 1533.

3aoanue 23. Ycmanosume coomeemcmeue MmedxHcoy UCXOOHLIM(U) — 8ewecmeom(-amu),
gcmynalowum(u) 6 peakyuio, U NPOOYKmMamu, Komopsle o0pasyiomcs 8 pe3yivmame peakyuil: K Kaxcoou
nozuyuu, 0003HayeHHoU OYKE0U, nodbepume cOOMEemMcmayIouy0 NOUYUI0, 0003HAUEHHYIO YUPPOU.

NCXOIHBIE(-OE) BEHIECTBA(-0) ITPOAYKThBI PEAKIIN
A) CuyO u HNO; (koH1L.) 1) N>uH,O
b) Cuu HNOj; (xoni.) 2) Cu(NOs3), u H,O
B) Cu(OH), u HNOjs (koH11.) 3) NH; u HNO,
t° 4) NH;, NOwu H,O

NH,NO; ——>
F) N 02 5) CU(NO3)2HH2

6) Cu(NOs),, NO> u H,O

[Ipy BBINOJIHEHUH STOrO 3aJaHMsl YyYallUMCs HEOOXOJUMO CaMOCTOSITEIbHO OINPENEIUTh
MPOAYKTHl peakuuil (uerecooOpa3HO 3amucaTh YpPaBHEHUS PEAKIMil), NPOTEKAIOIUX MEXKIY
yKa3aHHBIMH BeriecTBaMu. M nuib 3aTeM BBIOpaTh TE OTBETHI, KOTOPbIE COBIAAAIOT C HAITMCAHHBIMU
ypaBHeHuaMu. Mexy Cu,O u HNOj (KoHIIL.) TpOoTEeKaeT OKUCIUTENbHO-BOCCTAHOBUTEIbHAS PEAKIIHS,
MeJb OKHUCIISIETCS 10 CTEIIEHM OKMCIEHMS 12, a a30T U3 CTENEHU OKUCIECHUS +5 B a30THOM KHCIIOTE
BOCCTAHABIIUBACTCS 10 CTENEHW OKHUCieHus +4. YpaBHenue peakumu: Cu,O + O6HNO; (koHir.)
= 2CH(NO3)2 + 2N02 + 3H20

B3anMopeiicTBue Meau ¢ KOHIEHTPUPOBAaHHOM a30THOM KHCIOTOM TaKkXKe  SIBISAETCS
OKHCIIUTEIbHO-BOCCTAHOBUTENLHON peakuueil W mpoTekaeT ¢ o0pa3oBaHHEM TeX K€ IMPOTYKTOB
peakmuu: Cu + 4HNOj; (koni.) = Cu(NOs), + 2NO; + 2H;0. YpaBHeHUs peakiuil pazaudaroTcs
KO3 pHUIMEHTaMH, HO B JaHHOM 33JaHUHU KO3((DUIIMEHTHI HE pacCCMaTPHUBAIOTCS.

[Tpu B3aumopeiictBun ocHoBanusi Cu(OH), ¢ xucmoroir HNO; (TmycTh ma)e KOHII.) MPOTEKaeT
peakiust HelTpanuzanuu ¢ oopasoBanueM conu 1 Bojbl (Cu(NOs), u H,O).

PaznokxeHne HUTpUTa aMMOHHUSI TakXKe SBISETCS  OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIM
MpolLeccoM, B pe3yibTaTe oopaszyercs a3ot u Boaa (N, u H,0).

Tenepps MOKHO 3anmcaTh OTBET: 6621.

Buok «Oprannyeckasi XuMus»

OcHogHble noHAMUS. KIACCH Op2anHu4decKux eeujecms, 2u6pu()u3auuﬂ amoma yZJZQPOOCl,
KpanitHocmbv C653U, 0- U TT-C6A3U, 061/1/;116 qupMyJZbl, xapakmepucmuKka Kjiacca opeanudecKux eewecme,
Ka4eCmeerHble peaKkyuu OpcaHu4ecKux eeuecmse.

Kpamxkuii cnpagounwlit mamepuan

B mponecce cucremaruszainuu, oOOOLIEHUS U TOBTOPEHUS BaXHEWIINMX MOHATHH U Teopuit
OpPraHUYeCcKOM XUMHHM HaJ0 OOpaTuTh BHUMAaHUE OOYYAlOIIMXCS Ha YETKO BBIPAKEHHYIO CBS3b
COCTaBa, CTPOCHMS, CBOMCTB U MPUMEHEHUSI OPraHNYeCKUX BelecTB. VIMEHHO 3Ta joruyeckas CBs3b
JIOJDKHA CIYKMTh IUIAHOM JUIS CHCTEMAaTH3alluy 3HAHUN O KaKIOM KIJIACCe OPraHWYECKHX BEIIECTB.
[Tnan MOXXET BBITJISIACTH CIIECIYIONIUM 00pa30M.

1. Knacc, obmas ¢popmyna kiacca.
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Oco0eHHOCTH CTPOSHUS MOJICKYJT BEIICCTB.
['omonoruyeckuii psiji, HOMEHKJIaTypa BEUIECTB.
Turnbl n3omepun.

dusnyeckre CBOMCTBA BAXKHEHIIIMX BEILISCTB.
XUMHYECKHE CBOMCTBA BEIIECTB.

CnocoObI MoTy4eHHs BEIECTB.

O06nacTy MpUMEHEHUS BaKHEHIITUX BEIIECTB.

XA LD

[Io mMepe NOBTOpEHHs TEOPETUUYECKOTO MaTepuaia IenecoodpasHo OylneT COCTaBIATh
oboOmaronye TaOIHIbl, TTO3BOJISIONIUE MPOBOIUTH CPaBHEHUE KJIACCOB BEUIECTB WM (PUKCHPOBATH
ocobOeHHbIe cBOcTBa BemlecTB. Hampumep, yaoOoHbME 17151 000011IeHNs 3HaHUH 00ydarommxcst OyayT
CJICAYIONIHE TaOIHIIBI.

Tabnuya 6
Oowgue hopmynvl opeanuueckux coeOuHeHuil pa3iuiYHbIX K1accos

O6mas dhopmyna Kinacc [Tpumepsl coenuHeHn
OpraHUYECKUX
COETUHEHUN
CH;—CH,-CH,—-CH
C.Honio AJKaHEI 6yT?;1H 2 2 3
CH;=CH—CH,—-CH
AJKeHbI 6ch23H | 2 3
IukmoankaHbl H,C—CH,
LIUKJI00yTaH
CH=C—CH,—-CH
AJIKUHBI 5 | 2 3
YTHH-
Caban CH;=CH—CH=CH,
AJKaieHbl
Oyrtanuen-1,3
CH,4
Apomarnyeckue
C.Han 6 YrieBoaopoibl
(apensr)
TOJIyOJI
[IpenenbHbie CH,— CH2_CH2_ CH,—OH
OJTHOATOMHBIC Svraron. 1
CuHani20 CrupTI CYH -
- -O—CH,—CH
IIpocTeie 3¢upbl 3 2 2 3
JMATUIIOBBIN 2up
C.H714207 CHZ—CH—CHZ—CH3
W JIByxaTOMHBIE |
C.H2,(OH), CIIUPTHI OH OH
Oytannuon-1,2
CH,—CH—CH—CH;,
g;IP—IIZ"JrzO} TpexaTtomHuble (l)H
OH OH
CIIUPTHI
C.Ha, -1(OH)3 P OyranTpuoi-1,2,3
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OH

CoHa, 60 CH,
158105 DeHOoJIbI
CnHZn 77(OH)
2-MeTueHoN
0
Anbaeruabl “H
OyTaHaJb
H
Cab2:0 CH,—C—CH,—CH,
Il
KeTonsl 0O
OyTaHOH
O
Kap6oHoBbIe KHCITOTBI “OH
OyTaHOBasi KUCJIOTA
CnH2n02 //O
CH,;—C?
CnoxxHbIe A(UPBI O—CH,-CH;
STHUJIOBBIN A(UP YKCYCHOM
KHCIIOTBI, 3TUJIALIETaT
CH3-CH5CH,-CH,—NH,
OyTHIIaMUH
(mepBUYHBIN aMUH);
CH3;-CH5-NH-CH,-CHj,
IlepBuunsie,
JTUATUIIAMUAH
CiH2nisN BTOPUYHBIE U . .
(BTOpUYHBIN aMHH);
TPETUYHBIE AMUHBI
T
CH;-CH5;N—CH,4
TUMETHIIATHUIIAMUAH
(TpeTUYHBIN aMUH)
CnHzn ,5N N H2
17001
CH
CnHan 7NH: ApomaTnueckue °
aMUHBI
2-METHJIAHUJIUH
CnHZmOm ;O
WK CH5CH—CH—CH—CH-C
VYrieBoasl | | | | N
Ca(H20)m OH OH OH OH OH
TJII0K03a
Tabnuya 7
Kauecmeennvle peakyuu opzanuueckux coeOuHenuil
Krace Peaktus [Ipu3Haku peakuuu
AJIKEHBI, Br, (BoaH.) OO6eciBeunBaHNe pacTBOpa
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AJKaMeHbI KMnO, (H") OGeclBeYNBaHNE PACTBOPA
KMnO; (H,0) | ObpazoBanue 6uypor0 ocaJika, UCYe3HOBEHUE
PO30BOI OKpacKH pacTBopa
Br, (BonH.) OO6eciBeunBaHUE PacTBOPA
+
P — KMnO4 (H") Ob6ecuBeunBaHre pacTBOpa
KMnO; (H,0) | ObpazoBanue 6vyporo ocaJlka, UCUe3HOBEHUE
PO30BOI1 OKPACKHU pacTBOpa
AJKUHBI,
cojiepxKaIime
KOHIICBYIO [Ag(NH3),]OH | ObpazoBanue ocaaka
TPOMHYIO CBSI3b
I'omonoru +
Serzona KMnO4 (H") OO6eciBeunBaHme pacTBopa
OngHOATOMHEIE Na T Brinenenue rasa
CIIUPTHI KMnO, (H") OO6eciBeurnBaHNE PacTBOPA
Na T Brinenenue rasa
MHoroaromMHbIe PactBopenue ocaaka, o0pa3oBaHHe IPKO-CHHETO
Cu(OH),
CIUPTHI pacTBopa
KMnO, (H") OGeclBeUnBaHNE PACTBOPA
Na T Brinenenue rasa
DeHOoITBI Br; (BogH.) | ObpazoBanue 6enoro ocajaka
FeCl; DHOoIETOBOE OKpaAIlIMBAHUE
[Ag(NH;),]OH | ObpazoBanue cepebpa (peakius «cepeOpsTHOro
AJbieTu bl seprana)
Cu(OH), | OOpa3oBaHue KMPIUYHO-KPACHOTO OCAIKA
KMnO, (H") OO6eciBeurnBaHUE PacTBOPA
Kap6oHoBeie Na T Boienenne rasa
KHUCIIOTBI Na,COs3 T Boigernenue rasa
Mypassunas [Ag(NHs),JOH | Ob6pazoBanue cepeg(z:pell< geegxuml «cepeOpsiHOTO
KucioTa (0coObIe P
cBoficTBa) Cu(OH), | O6pazoBaHne KHPITHYHO-KPACHOTO OCAIKa
KMnO4 (H") OOGeciBeunBaHKe pacTBOpa
AHWINH Br; (BoaH.) | ObpazoBanue 0ea0ro ocajaka
O6pazoBanue cepedpa (peakius «cepeOpstHOro
[Ag(NH:),JOH | O6p pebpa (peaxit pedp
3epKaa)
Cu(OH), PacTBopenue ocaaka, oOpa3oBaHHe IPKO-CHHETO
oxosa 0e3 HarpeBaHus pacTBopa
CU(OH)Z
| ObpazoBanue KHPIHUYHO-KPACHOTO OCaJKa
IPH HarpeBaHUHU
KMnO, (H") OGecnBeUnBaHNE PACTBOPA
Br, (BoaH.) OOGeciBeunBaHNe pacTBOpa
Kpaxman I, CuHee okpalMBaHue
HNO Kenroe okpammBanue (KCAaHTOMPOTECHHOBAS
3 peakuus)
beucu ®duoneToBoe OKpanmBaHue (OnypeToBas
Cu(OH),, NaOH P P
peaKIus)

Kak yxe HEOOHOKpaTHO OTMEYaJIOCh BBIIIE, IPOBEPUTH YCBOCHHE TEOPETHUYECKOTO MaTepHala
MO’KHO C MCIIOJIb30BaHUEM 3aJJaHUN Pa3TUUHON (HOPMBI.
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JKenarensHO TIpHM BBIMOJTHCHWHM NPUBEICHHBIX HIDKE 3aJlaHUN TpeOOBaTh OT OOYYarOIIMXCS
KOMMEHTHUPOBATh MPOIECC MX BBIMOJHEHUSA. JTO TO3BOJIUT C OONbIIEH CTENEHbI0 O0BEKTUBHOCTH
BBISIBUTH MPOOEIBI B UX 3HAHUAX. PacCMOTpUM HEKOTOpHIE 3aaHusI.

3aoanue 24. Ycmanosume coomeemcmsue mexcoy oobweti popmynou Kiacca opeaHuyeckux

gewecms U HA38AHUEM Geujecmea — NpPeoCmasumens 3Mo20 KIACCA: K KANCOOU No3uyul,
0603HauenHoU OYKB0IU, Nodbepume cOOmMEEMCmMaEYIOUYI0 NO3UYUIO, 0003HAYEHHYTO YUPDPOIL.
OBIIAS ®OPMVIJIA HA3BAHUE BEIIECTBA
A) CiH244202 1) ruuepun
b) C,H»,0, 2) nponaHoJ-2
B) C,H2,420 3) STHJICHIJIMKOJIb

4) MypaBbHHAsI KUCIIOTA

[Tonp3ysick MaHHBIMU TPUBEACHHOM BBIIMIC TAOIUILI, BUANM, uTo oOmas (opmymna C,H;p00,
COOTBETCTBYET KJIACCY JABYXaTOMHBIX CIUPTOB. Cpenu BEIIECTB €CTh STUJICHIJIMKOIb, KOTOPBIA M
sIBJIsIETCSl IByXaTOMHBIM criupToM. @opmyna C,H»,0, cooTBeTCTBYET KilaccaM KapOOHOBBIX KHCIIOT U
CIOXHBIX 3QupoB. Cpean BEIIECTB B YCIOBUU MPHUCYTCTBYET KapOOHOBas KUCIOTa — MypaBbUHAs
kuciora. @opmyna C,H;,20 cooTBETCTBYET KilaccaM MpeeTbHBIX OJTHOATOMHBIX CIUPTOB M MPOCTHIX
3¢upoB. B ycnoBuu 3aanus ecTb NpeaebHbId 0JJHOATOMHBIN CIUPT — npomnaHoi-2. Oteet: 342.

3aoanue 25. 13 npeonoscennozo nepeuns evibepume 08a eeujecmea, ¢ KOMopviMu peazupyem
MEMUNAMUH.

1) mpoman
2) XJOpMeTaH
3) BOIOpPOI

4) TUAPOKCHU] HATPUS

5) colsgHas KHCI0Ta

Braugane BCoMHUM, 94TO aMHHBI TIPOSIBIISIOT CBOMCTBA OCHOBAHUM, TO €CTh JIJISI HUX XapaKTePHBI
peakuuu ¢ kucnoramu. Cpean BapHaHTOB OTBETa MPHUCYTCTBYET cojsiHas kucioTa (5). MeTtunamuH
SBJISICTCS] TIEPBUYHBIM aMHHOM, a 3HAYUT, CITIOCOOCH pearupoBaTh ¢ TaJIOTeHATIKAaHAMH U MTPEBPaIIaThCs
BO BTOpPUYHBIA aMHMH. B oTBeTax ecTb XJIOpMETaH, C KOTOPbIM BO3MOXXHa Takas peakius (2).
OTBerT: 25.

3aoanue 26. Ycmanosume coomeemcmeue mexncoy 08yMs 6eujecCmsa u peazeHmom, ¢ NOMOUWbHIO
KOMOPO20 MOJICHO PA3IUYUMb MU 084 BeUecmB8a MexHcoy coO0l: K KatcOol No3uyuu, 0003HaA4eHHOl
OyK601l, no0bepume cOOMEEMCMBYOUYVI0 NOZUYUIO, 0DO3HAUEHHYIO YUPDPOI.

BEILIECTBA PEATEHT
A) mnpomnanoin-1 U IponaHoH 1) Harpui
b)  merwnmamuH (BOIHBIN P-p) U METAHOJ (BOIHBIN P-p) 2)  TUIPOKCHUI HATPHUS
B) Oyrtun-1 u Oytun-2 3)  ruapokcun menu(Il)
I') npomanon u rauEepUH 4) [Ag(NH3),]OH

5) ¢enondranenn

UToObl pa3nuuuTh BEIIECTBA XMMUYECKHM CIIOCOOOM, HA/IO BBIABHTH Pa3W4Ms B CBOMCTBAX
TUX BemecTB. Ho mpexnae Bcero Hajo ONpPENeNuTbh MPHUHAIICKHOCTh Ka)XJOTrO0 W3 BELIECTB K
OIpe/IeIEHHOMY KJlacCy, TaK KakK BELIECTBO Oy1eT 00s1ajaTh CBOWCTBAMU, IPUCYIIMMHU CBOEMY KJlaccy.

A) OTnuuuTh KETOH — MpPONaHOH OT CHUpTa — IponaHoja-1 MOXKHO TMpH MOMOLIH
MeTajinyeckoro HaTpust. CUpThI pearupyroT ¢ HAaTPUEM C BBIJEJIEHUEM BOJIOPOAA.

b) Cpena BoHOTO pacTBOpa CUpTa — METaHOJIA HEHTpanbHas. MeTUIaMUuH XOpOILO pacCTBOPUM
B BOJIE, Cpella €ro pacTBopa ILEJIOYHas, IMOCKOJIbKY aMHUHBl MpPOSBISIOT OCHOBHBIE CBOMCTBA.
deHonTanenH B BOAHOM pacTBOpPE METHIIAMHHA OKPAIIMBAETCS] B MAJIMHOBBIH 1IBET.
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B) DT BemiecTBa mpUHAUICKAT K OJHOMY KIACCY, HO Pa3IMYalOTCS CTPOCHHUEM MOJICKYJIBI.
ByTtun-1, B omiinyre oT OyTHHA-2, COIEPKUT KOHIIEBYKO TPOWHYIO CBSI3b U MOXKET PearupoBaTth C
aMMHaYHBIM PacTBOPOM OKCHJa cepedpa ¢ oOpazoBaHHEM OCaKa.

') 1 nponanon, u ruuepuH — cnupthl. OHAKO TIUIEPUH, B OTIHYKE OT MPOIAHOIIa, SIBISETCS
MHOT'OaTOMHBIM CIIMPTOM. KauectBenHoOMI peaKHHeﬁ MHOT'OATOMHBIX CIIMPTOB SABJISACTCS
B3aumoeiicteue ¢ ruapokcunaoM menu(1l), mpu aTom oOpa3syercst pacTBOp SPKO-CHHETO I[BETA.

Otsert: 1543.

baok «Xumuyeckasi peakuus

OcHogHble NOHAMUA: peakyuu COeOUHEeHUsl, PeaKyuu pasiodceHus, peaKyuu oOMeHa, peaxyuu
3ameujenus, Kamaiumudeckue peakyuu, peakyuu oopamumvle U npaKkmudecku Heoopamumole, K30- U
9HOOmMepMuUu4ecKue peakyuu, CKOpoCms XUMUUECKOU peakyuu, 20MO2eHHble U 2emepo2eHHble peaKyu,
Xumuueckoe pasHogecue, cmeweHue pagHo8ecus, Kamaiu3amop, UHeUoOUmop.

Kpamxkuii cnpagounulit mamepuan

s o0oOmIieHWsT 3HAHWKH O KIACCU(PUKANNNA XUMHUYCCKHX peakIuid MOXHO MPEIIOKUTh
cocTaBUTh 0000maronyro Tabmuiy. [Ipu 3ToM BaxxHO 00paTUTh BHUMaHKHE O0YYaIOIIUXCS, YTO O/IHA U
Ta K€ XUMHYECKas PEaKIMs MOKET OTHOCHTHCS K Pa3HBIM TPYINIaM pPEaKIHid B 3aBUCUMOCTH OT
MIPUHIINIA €€ KJIacCU(PUKAIUU.

Tabnuya 8
Knaccugurkayus xumuueckux peaxyuii

[Tpunnun knaccuukanmum Tunbl XUMHYECKUX PEAKIUN

[lo umcily U cocTaBy HCXOAHBIX Peakiuu coe1MHEHNS;

BCIICCTB U MIPOAYKTOB PE€aKINn ® DpeaKLUU Pa3I0KECHU,
® pPCaKLUU 3aMELICHUS;
® peaknuu oOMeHa;
® peakluMs HEUTpAIM3alUU peakuus MeXIy KUCIOTOH H
OCHOBaHHUEM (YacTHBIN CiIydail peakiui oOMeHa)
ITo TermoBomy > dexty e Peakuun JK30TEpPMHUUECKHUE (compoBoxIaromuecs
BBIJIEJIEHUEM TEIIJIOTHI);
® peakuuu SHIOTEPMHUUYECKHUE (compoBOXKTatOLTHECS
MOTJIOIIEHHEM TEIIOTHI)
Ilo HU3MCHCHUIO CTENEHEN | o Peakiuu OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC;

OKHCIJICHHUA 3JIECMCHTOB, BXOIAIIHUX peakuuu, IPOTEKAIOIINE oe3 HU3MEHEHUA CcTeIeHen
B COCTaB pC€arupyromux BCUICCTB OKHCJICHU,

[To HamuuuiO TpaHULBI pasjaena

da3

Peaknuu romoreHHeie;
pEAKIUH IeTePOreHHbIE

[To mpusHaky obpaTUMOCTH e Peakuuu oOpaTuMele;
® peakIK HeoOpaTHUMbIe
ITo HCIIOJIL30BAaHUIO | © PeakIiy KaTaJIuTHYECKHE,
KaTajim3aTopa ® peaklUM HeKaTAIUTHYECKUE
[ ]
[ ]

[TpuBenaem mpuMepsl KOHKPETHBIX 33aHUN pa3THIHON (OPMBI.
3aoanue 27. Onpedenume mun Kaxcoou u3 XUMU4eCKux peaxkyutl, cxemvl KOMOpbIX NPUBEOEHbL 8
maobauye. [locmasbme 3HaK «x» 8 coomeemcmasywyro epaghy mabauybi.
A)
Ne Tun peakuuun
Cxema peakuuu
1 | CaO + CO, — CaCO; | | | |
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Ne Tun peakuuun
Cxema peakuuu

Ca+ H,O — Ca(OH)z + H,

Ale} + Hzo — Al(OH)g, + HQS

Ca(HCO;);, — CaCO5; + CO;, + H,O

KOH + HC1 — KC1 + H,0O

Coenunenus | Paznoxenus | 3amewmenus | OOMeHa

DN (W

3amaHus B TECTOBOM (hopMe yalie MpUMEHSIOTCS Ha 3Tare noarotoBku Kk EI'D. VX BeimonHenue
HaJI0 COIPOBOXK/JIaTh KOMMEHTAPUSIMU C MPUBJIEYEHUEM TEOPETHUECKOT0 MaTepHara.
3aoanue 28. Bzaumooeiicmsue pacmeopos 2UOpoKcuoa Kaibyusi U COJAHOU KUCAOMbL
OMHOCUMCSL K PeaKYUuam
1) coenuHeHUs
2) oOmeHa
3) 3aMmeIeHus
4) TOMOICHHBIM
5) OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIM
[Ipoananu3upoBaB yCcioBUE 3aJaHUs], MOXKHO CEJIaTh 3aKJIFOUEHHUE, YTO B PEAKLIMU YYACTBYIOT /1B
CJIOKHBIX BEIIECTBA B BHJIC BOJHBIX PAcCTBOPOB, TO €CTh T'paHUIbI pazaena (a3 He BUAHO. 3HAYMUT,
peakius roMoreHHas. Eciiu cocTaBUTh ypaBHEHHE Peakliu (BecbMa 11e71eco00pa3Ho B TAKUX 3aJaHUAX ):
Ca(OH), + 2HCI = CaCl; + 2H,0, To cTaHOBUTCSI OYEBUIHO, UYTO 3TO peakius ooMmena. OTeeT: 24.

CkopocTh peakluy, ee 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB.
OOpaTtuMble 1 HeoOpaTUMbIe XUMHYECKHE PeaKni. XMMHYEeCKoe paBHOBeCHe.
Ckopocmb Xumuueckoul peaxkyuu €CTb YUCIO IEMEHTAPHBIX AKTOB XUMHMUYECKOW pPeakluy,
MIPOUCXOJAIINX B €MHUILY BPEMEHH B €MHUIE 00beMa (111 TOMOTEHHBIX peaKivii) WIK Ha eJUHULIC
MOBEPXHOCTU (U1 TETEPOTEHHBIX peaknuii). B cooTBeTcTBUM ¢ Ooiiee MPOCTBHIM ONpeACTICHHEM
CKOpPOCTh TOMOTEHHON XMMHUYECKOH peaklui eCTh U3MEHEHNE KOHLEHTPAIMH pearupyronmx BelecTB
B €IMHUILY BPEMEHH:

AC
v=u, pasmepHocTh [ 1°C .

At
Ha ckopocTh XuUMHUYECKOW pEaKIMH BIUSAIOT pa3iuyHbie (AKTOpPBl. DTOT TEOPETHUYECKUN

MaTepuail MOKHO 000OIINUTH B BUE TaOTHUIIBI.

MOJIb

Tabauya 9
Bnusanue ¢pakmopoe na ckopocmup Xxumuueckoil peakyuu
DakTopsl Binsiaue
[Tpupona pearupyromux | [lon npupomoll MNoHMMaeTcss XUMHMYECKash AaKTHBHOCTb BEIIECTB.
BELIECTB AKTUBHBIE BEIIECTBA BCTYMAIOT B PEAKIIUH C OOJIBIICH CKOPOCTHIO
KonuenTparus VBenn4yeHne KOHLEHTPALMH pPEeareéHTOB MPHUBOAUT K YBEIMUYCHHIO
peareHToB CKOPOCTH peakluu (3aKkoH eicTByromux macc ['ynpabdepra u Baare)
JlaBnenue B cucreme Jlns peakiuii, MpoTeKaroUIMX B Ia30BOH (aze: uyeM BbIIIE JIaBICHUE B
cucTeMe, TeM OOJIbIIIe CKOPOCTh PEaKIHH
[Tnomane B ciywae reTeporeHHBIX IpPOLIECCOB: YEM CHJIBHEE W3MENIbUEHBI
COTPUKOCHOBEHHUS BEIIECTBA, TEM OOJbIIE€ IUIOMAAb WX CONPUKOCHOBEHHS U BBIIIE
pEareHToB CKOpPOCTb peakLuu
Temmepatypa UYewm BbIIIIE TEMIIEpaTypa, TeM OOJbIIE CKOPOCTh XUMUYECKUX PEaKIuil.
[pu HarpeBanuu Ha Kaxpie 10° CKOPOCTH GONBIMTMHCTBA XUMHUYECKHAX
peakiuii Bo3pacTaeT B cpenHeM B 2—4 paza (mpasuio Bant-I'odda)
Hanuume xatanusaropa | Katannszarop — BeEIIECTBO, YCKOPSIOLIEE XUMHYECKYIO DPEAKIHUIO, HO
WA UHTUOUTOpa OCTaloIleecss HEM3MEHHBIM II0C/I€ OKOHYaHMs peakuuu. MHruOutop —
BELIECTBO, 3aMEJUISIIOIIEE PEAKIIMIO
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XHWMHUYECKHE PEaKIMH, KOTOpPbIE MPOTEKAIOT TOJIBKO B OJHOM HAIPABICHUM U 3aBEPLIAIOTCA
MOJIHBIM TIPEBpAIICHUEM pEarupyronX BeIIECTB, HA3bIBAIOTCS HeobpamumbiMy. bBONBIIMHCTBO
peaKIuii SBISIOTCS 00paTUMBIMU. Obpamumbimu HA3BIBAIOTCS PEAKIHH, KOTOPBIE MOTYT MIPOTEKATh B
JIByX B3aUMHO ITPOTUBOIIOJIOKHBIX HAMPABIICHUSX.

B cucreme, B KOTOpOH OCYHIECTBISIETCS OOPAaTUMBIA TIPOLECC, MOXKET YCTAaHOBUTHCS
Xumuueckoe pagnogecue. llon XUMHUYECKMM paBHOBECHEM IOJPA3yMEBAIOT TaKO€ COCTOSIHHE
CUCTEMBI, NPU KOTOPOM CKOPOCTh MpPSIMOM peakluuu paBHA CKOPOCTH 0OpaTHOW. XUMHYECKOe
paBHOBECHE JUHAMHUYECKOE: €ro MOXKHO CMEIIATh KaK B OJHY, TaK U B JPYyTyl CTOpoHy. Ecim Ha
CUCTEMY, HaXOJAIIYIOCA B COCTOSIHUM XMMHUYECKOIO PAaBHOBECHS, OKa3bIBATh BHEIIHEE BO3/CHCTBUE,
TO paBHOBECHE CMEIAETCSl B CTOPOHY, OCNIadsronLyto 3To Bo3neicTeue (mpunuuin Jle [latense). Taxk,
yBEJIMYEHUE KOHLEHTPALMU KakKoro-iu0o BELIECTBA CMELIAaeT paBHOBECHE B CTOPOHY €ro
pacxo0BaHUs. YBEIUYCHUE JABICHUA IIPUBOAUT K CMELICHUIO PABHOBECHUS B CTOPOHY YMEHBILICHUS
oObema. [loBbilieHHE TemMIepaTypbl CMEIIAaeT PaBHOBECHUE B CTOPOHY 3HJIOTEPMHUYECKON pEaKIIUU.
Karanuzarop, yckopsis Kak NpsMYyI0, TaK 1 0OpaTHYIO peakiiH, He BIUSIET HAa COCTOSHHE PABHOBECHS.

3aoanue 29. /[ns ysenuuenus ckopocmu XuMu4eckol peakyuu
FCO(TB,) + CO(F) — Fe(TB,) + COZ(F) + 17 xIx
Heobx00UMOo
1) yBenuunth koHueHTpauuo CO,
2) ymeHbIUTh KOHIEHTparuo CO,
3) YMEHBIIUTH TEMIIEPATYPy
4) yBenn4YUTh CTETeHb n3Menpuenus FeO
5) YBEIMYIHTH JTaBJICHHE

B ycnoBuu 3amanus npecTaBieHa reTeporeHHasi peakiys, MpOoTEKaroIIas ¢ y4acTHEM TBEPIOTO
1 ra3zoo0paszHoro BemecTB. CKOPOCTh MOJOOHBIX PEaKIUi 3aBUCUT OT TEMIEPaTypbl, KOHIIEHTPAIUH
rasa, J1aBJICHHUs] B CUCTEME M CTEIEHU U3MEJIbYEHHUs TBEPAOro BellecTBa (TUIOMIAAN COMPUKOCHOBEHUS
pearenToB). M3 mepeunciaeHHBIX (AKTOPOB B BapHaHTaXx OTBETa MPUCYTCTBYIOT CIEAYIONINE:
YBEIUYUTH CTENEHb M3MeNbueHus: TBepaoro pearenta (FeO) u yBennuuth aaBieHue B cucteme (ras
CO). Ortser: 45.

3aoanue 30. Ycmanosume coomeemcmaue mencdy cnocooom 8030elicmaus Ha PAGHOBECH)TO
cucmemy

SOy + Clagry 2 SO,Clo + Q
U Hanpasnenuem CMeuwjeHUsi XUMUYeCKO20 PABHOBeCUsi 8 pe3yibmame d2Mmo20 8030eUCmEUs:
K Kajcoou nozuyuu, 0003HAYeHHOU OVKEOU, nodbepume COOMEEMCMBYIOWYVIO  NO3UYUIO,
0003HAYEHHYI0 YUPDPOLL.

o HAIIPABJIEHUE CMEUIEHUA
BOSJIEMCTBUE HA CUCTEMY XUMHNYECKOI'O PABHOBECHUA
A) IOHMXEHHE TaBICHUS 1) B CTOpOHY IPOAYKTOB pEaKIIMU
b) no6aBnenne kaTanuzaTopa 2) B CTOPOHY MCXOJIHBIX BEIIECTB
B) nonmxenue remnepaTypbl 3) IPaKTHYECKU HE CMEILAETCs

') ymeHbllIeHUE KOHIIEHTPAINH XJI0pa

[Ipoananu3upyem mporecc, MpeIoKeHHBIH B YCIOBUU 33aHusl. B3aumoseiicTBue cepHICTOrO
raza Cc XJOpOM — D3K30TepMUYecKas, TOMOTEHHas peaklus, MpoTeKarmas B Tra3oBod (aze ¢
yMeHbIIIeHHEeM o0bema (clieBa 2 MOJb Ta30B, cIpaBa ToJbko 1 Monb). OOcyaum Teneph ACUCTBUE
kaxxaoro (akropa. CHIKEHHE NaBJICHHs MPUBEAET K CMEIICHUIO PABHOBECHS B CTOPOHY YBEITUYCHUS
o0beMa, T.e. B CTOPOHY UCXOJHBIX BemiecTB (2). JlobaBnenne karanuzaTopa, Kak H3BECTHO, HE BIUSET
Ha cocTossHHE paBHOBecHs (3). YMeHbIeHHE TeMIrepaTypbl CMECTUT paBHOBECHE B CTOPOHY
9K30TEPMHUECKOTO TMPOIECCa — B CTOPOHY NPOAYKTOB peakiuu (1). YMeHbIeHne KOHIEHTpaIuu
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XJIOpa BBI30BET CMEIICHHWE PAaBHOBECHS B CTOPOHY €ro oOpa3oBaHHUs, T.€. B CTOPOHY HCXOIHBIX
BemecTB (2). OTBeT: 2312.

Pacuyernl no xumnueckuM GopmysiamM U ypaBHEHHSAM peaKIMu

A0JI1 BEIECTBa B paCTBOPE, 00BbEMHEBIE OTHOIIECHHUS Ia3oB, TEILIOBOM 3(1)(1)CKT pcaKknuu.

Kpamkuit cnpagounwiit mamepuan
[Ipuctynas k pemeHuro J1000H pacueTHOM 3ajauyu, HaAO0 TMPEXJIE BCEr0 BHHUMATEIBHO

IIpOaHaJIM3UPOBATH YCIIOBUC 3ala4U. Mo:xHO C(pOpMyJ'IPIpOBaTB IIPpU 3TOM HECKOJILKO BOITPOCOB:

® WJET JIK pedb B YCIOBUHU 3aJaHMs O XUMUYECKUX IIPOLIECCAX;
® eCIM MAET, TO KaK IPOMCXOAUT B3aMMOJEHCTBHME: KAaKME BEIIECTBA BCTYNAIOT B PEAKIHMIO,
Kakue o0pa3yloTcs, €CTh JHM Pa3IMYHble BapUaHThl IMPOTEKAHUS peakUuu (B 3aBUCUMOCTU OT
n30BITKA PEAareHTOB, OT KOHIIEHTPALIUN pearcHTa);

e Kakue (pU3MYECKHe BEITUYHHBI IaHbI B YCIIOBUHU 33]]a4d, K KAKIM BEIIECTBAM OHH OTHOCSTCS;
® Kakyro (PM3MYECKYIO BETMUUHY TpEOyeTCsS HATH, KaK OHA CBS3aHA C U3BECTHBIMU BEIMIMHAMU !

B kauectBe CIIPpaBOYHOI'O MaTCpHraia NpuBCACM CICAYIOLIYIO Ta6n1/1uy.

Ocnosnvle noHAmMuUs: KOJIMYECTBO BCIICCTBA, MOJIsIpHAsA Macca, MOJ'IHpHI:IfI O6’B€M, MaccoBas

Tabnuya 10

Hexomopuie pusuueckue genuuunsvl u popmynst 011 ux bl4UCICHUS

dusnyeckas BeJIMYMHA Pa3zmepHOCTh DopmyJIbl ISt
Ha3BaHHe | 0o0O3HAUYEHUE (hu3MYECKOl BEJIUMYNHBI BBIUMCIICHUS
Macca m T, m=n-M
Imr=10"r, M(senr.) = M(p-pa) * O
3 :
lxr=10"r M(p-pa) = Vip-pa) - P
0O0beM \% 1ln=1 I[M3, m._
Imi=1em’=107 1, Vip-pa) = —e
1M =10 1=10° M mp
Vi = —
V(ra3a) =n-Vn
KonuuecTtBo n MOJIb, m
BEIECTRA 1 mmouts = 10~ Mo, "=
1 kmoub = 10* mob 1%
N(raza) = ——
m
MaccoBas 1oJis ® Benmuunna 6e3pazmepHas AD)-n
a) DIeMeHTa B u % 8) o(3) = M
COCANHCHUH rae A(D) — aromHast
Macca 3JIEMeHTa,
1 — 9UCII0 aTOMOB
JJICMEHTa B COCTUHCHHH.
0) BemiecTBa B m
pactBope 0) O (sem)= —mem)
(cmecn) (p-pa)
[TnoTHOCTH p /ML, M o
1 kr/™ = 10° r/mn Pp-pa) = v
(p-pa)
Dirasey = M
raza) — _
(raza) v,
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OrtHOCUTENbHAA D

Benuuunna 6e3pazmepHas Dr(A) = M (A)
IJIOTHOCTH Dg(A) 5(A) = M (B)
]ga% A TO rasy M(Bo3ayxa) = 29 r/mMomnb
MounsipHas M T/MOJIb
Macca
Monsipublit Vin J1/MOJIb 22,4 1/Moab
00BeEM

PaccmoTpuM HekoTophle 3aaayd 0a30BOrO YPOBHS CIIOKHOCTH, AHAJIOTUYHBIE TEM, KOTOpbIE
BKJIOYAIOTCS B 4aCTh | 9K3aMEHAIMOHHON pabOTHI.

3aoaua 1. Onpedenume macco8yro 000 Colu 8 pacmeope, NOIY4eHHOM Npu 000asieHuu 5 2
xnopuoa xamsa k 150 e 10%-noco pacmeopa smou conu (3anuwiume Yucio ¢ MOYHOCMBIO 00

decsimolx).

Hano: Pemienue:

Mppa = 150T | BakHO MOMHUTB, 4TO IpU JOOABICHUHU BELIECTBA K Y’KE UMEIOLIEMYCsl PaCTBOPY
W) = 0,1

Mygewy, 106.) = 5t
Haiitn:
Wy — ?

ATOrO K€ BEIIEeCTBA MPOUCXOIWT YBEIMUYECHUE MAcChl KaK CaMOTO BEIIECTBA B
pacTBoOpe, Tak U Macchl pacTBOpA.

1) OnpenensieM Maccy MOJYYEHHOTO pacTBOpa:

M ppa2) = 150r+5r=155T1

2) OnpenensieM Maccy BEIIECTBA B UCXOJIHOM PacTBOPE:

m (gem. 1) = 0,1 150r=15r

3) OmpezernsieM Maccy BEIIECTBA B OJyYEHHOM PacTBOPE:

M Eem2)= 151+51r=20T

4) Haxoaum mMaccoByIO JOJIIO BEIIECTBA B KOHEYHOM PacTBOPE:

®y =20/155=0,129, unu 12,9%.

OtgeT: oOpamaeM BHUMaHKE Ha TpeOyeMyt0 TOYHOCTH 3amucu yucia — 12,9%

3aoaua 2. Kakoii ob6vem azoma evioenumcs npu noanom ceopauvuu 80 1 ammuaxa? Obvembl
24308 U3Meperbl Npu 0OUHAKOBBIX YCI08UAX (3anuuume YUcio ¢ moYHOCMbIO 00 Yeblx).

Hano: Pemenue:

V(NH3) =80 1 | 1) 3anuceiBaeM ypaBHEHHUE PEAKITUHU, pacCTaBisieM KO DHUITUSHTHI:

Haiitu: 2NH; + 30, = 6H,0 + N,

V(Np) —? W amMMHuak, ¥ a30T PU HOPMAJIBHBIX YCIOBUSX SIBJISAIOTCS rasamu. M3BecTHo, 4TO

ra3bl B3aUMOJICHCTBYIOT B 00beMaX, MPOMOPIIMOHATBHBIX MX KOA(PQHUIIMEHTaM B
YpaBHEHUHU PEAKIIUH.

2) Ilo ypaBHEHHUIO peaKI[My COOTHOIIEHUE KOJIMYECTBa BEUIECTBA aMMHAaKa U a30Ta
paBHO 2 : 1. 3TO COOTHOIIEHNE PAaBHO 0OBEMHOMY OTHOIIIEHHUIO STHUX BEIICCTB:
V(NH3) : VINp) =2:1

N3 nonyuennoii nponopuuu HaxoauMm V(N,):

V(N2) = 0,5V(NH3)

V(N2)=0,5-801=40 1

OtgeT: oOpaiiiaeM BHUMaHHE Ha TpeOyeMyt0 TOUHOCTh 3anucu yucia — 40 1

3aoaua 3. B coomeemcmeuu ¢ mepmMoxXumMudeckum ypasHenuem peaxyuu

2H20 = 2H2 + Oz -571 KI[)K

paccuumaiime Koauyecmeo meniomol, NO2N0WEHHOU npu obpazoganuu 2,24 1 6odopooa (H.).)
(3anuwume 4uUCIO ¢ MOYHOCMBIO 00 COMBIX).
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Hano:
V(Hy) =2,24 n

Hawntu:

Q-?

Pemienne:
1) YpaBHeHue peakuuu yxe 3alucaHo B YCIOBUHM 3afaHusi. [loguepkHeM B HEM

MHTEPECYIOIINE HAC BEIIECTBA M BEJIMYUHBI:
2H2O()K) = ZH;(F) + Oz(r) — 571 KZ])K
2) OnpenenuM KOJIMYECTBO BEIIECTBA BOJIOPOIA:
n(Hy) =2,24 1 : 22,4 a/moins = 0,1 MoJb
3) [lo ypaBHEeHHMIO Ha TOJy4eHHE 2 MOJIb Bojopojaa 3arpaumBaetcs 571 xJ[x
TEII0Thl, a Ha nonydyenue 0,1 Monb Bogopoaa 3arpaunBaercs Q KJ[K TEmIOTHI.
CocTtaBuM MPOMOPIIHIO:

2 monb — 571 xJIx

0,1 monpb — Q xJIx
Haiinem KOIM4eCcTBO TEMIOTHI, MOTJIOMIEHHOE B X0/1€ peakiuu Q:

Q=571-0,1:2=28,55 x/Ix

OtBeT: oOpaijaeM BHUMaHKE Ha TpeOyeMyt0 TOUHOCTb 3amucu yucna — 28,55 kJ{x
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