MuHHCTEpCTBO HayKH U BhICIIero odpazoBanus Poccuiickoit denepanuu
denepanbHOE TOCYyAAPCTBEHHOE aBTOHOMHOE 00pa30BATEILHOE YUPEKIEHHE BBICILIET0 00pa30BaHUS
«IOKHO-YPAJILCKHUI TOCYJAPCTBEHHBIII YHUBEPCUTET
(HarMoOHAJIBHBIA NCCIIEIOBATENBCKUN YHUBEPCUTET)»

HHCTUTYT CIIOPTA, TYPU3MA U CEPBUCA
MHOTI'OITPO®UJIbHBINA KOJIEIK
HNOJMUTEXHUYECKOE OTJAEJEHUE

METOJIUYECKHUE YKA3ZAHUSA
K MIPAKTUYECKHUM PABOTAM
y4eOHOW TUCITUTUTIHBI
0.1.12 XUMus
JUTSL CTY/ICHTOB CIIEIIUATEHOCTH
15.02.03 MonTa:K, TeXHHYECKOe 00CTYKUBAHUE H PEMOHT I'MIPaBJIHMYECKOro

MHEBMATHYECKOr0 000pya0BaHus (110 OTPACJISAM)

Yensaounck 2024
1



OJOBPEHO
Ha 3acenannu [IMK
[Ipencenarens LIMK

A.U. HocaueBa

ITpotokon Ne 1 ot 27 aBrycra 2024 .

PazpabGoTunk:
npernoaBateltb [loIMTeXHnIecKoro oTaeeHnss MHOrompoQIEHOTO KOJIIe KA
[/PJ1. Perens/

Mertoauueckre yka3aHus K MpPaKTHYEeCKUM paboTaM pa3paboTaHbl Ha OCHOBE paboueil
nporpammsl yae6HoU auctumiuHbl O.1.12 Xumus.

ConeprxaHue NPaKTUYECKUX pabOT OPUEHTUPOBAHO Ha MOJATOTOBKY CTYJIEHTOB K OCBOCHHUIO
y4yeOHOH! JMCIUIUIMHBI OCHOBHOM MpodeccHOHanbHOM 00pa3oBaTeNbHOM MpOrpamMmbl MO
cneuuanbHocT 15.02.03 MoHTax, TeXHHYEeCKOe 00CTY)KHUBaHUE U PEMOHT THPABIMYECKOTO U
MTHEBMAaTUYECKOT0 000pY0BaHUs (110 OTPACIIsiM) U OBJIAICHUIO OOIIUMH U IPO(PEeCCHOHATIBHBIMU

KOMIICTCHIIUAMMU.
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BBEJIEHUME

Cuctema cpemHero mnpo(ecCHOHAIBHOIO OOpa3oBaHMWs CTAaBUT Iepen coOOW 3amady
MOJATOTOBKH OOYYArOIIHUXCSI K KU3HU B OOIIECTBE, KOTOPAsk BKIIFOYACT B ceOs popMupoBaHUE Y
HUX IPAaKTUIECKUX YMEHUN M HABBIKOB.

Lenpto wW3ydyeHUS XUMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHHS —SBISETCS
dbopmMupoBaHHE y CTYIACHTOB NPEACTABICHUS O XHMHUYECKOH COCTABIISIONICH €CTECTBEHHO-
HAyYHON KapTHUHBI MUpPA KaK OCHOBBI MPHUHATHUS PEIICHUH B )XKU3HEHHBIX U TPOU3BOJCTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOTO TIOBEACHHUS B TIPUPOJIHON CPEJIe, YTO MPEIIOIIaraeT:

1) chopMupoBaHHOCTh NOHUMAaHHNS 3aKOHOMEPHOCTEHN MPOTEKAHNS XUMUYECKUX IPOLIECCOB
U SBJICHUU B OKPYXaIIEH cpene, UETOCTHOW HAy4YHOM KapTUHBI MHUpa, B3aUMOCBS3U M
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTHE YMEHHS COCTaBISTH (POPMyIIbl HEOPraHMYECKHMX M OPraHMYECKHX BEIIECTB,
YpaBHEHHS] XHUMHYECKHX pEaKIUid, OOBSICHATh WX CMBICI, HHTEPIPETUPOBATH PE3yIbTATHI
XAMUYECKHUX dKCIIEPUMEHTOB,

3)  chopMHUPOBAHHOCTH  HABBIKOB  MPOBEACHUSA  MPOCTEHIIMX  XUMHUYECKHX
AKCIIEPUMEHTAJILHBIX HCCIICIOBAHUM C COOJIOJICHUEM TMpaBWil O€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH U JIAOOPATOPHBIM 000PY/IOBAHHUEM;

4) pa3BuTHE YMEHHUS UCHOJIb30BaTh MH(OPMALINIO XUMUYECKOTO XapaKTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) chopMHpOBAaHHOCTH YMEHHMsI MPOTHO3MPOBATH MOCIEACTBHUS CBOCH AESITENBHOCTH H
XMUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

6) chOpMUPOBAHHOCTb MOHUMAHUS 3HAYMMOCTH JIOCTIDKEHUN XHUMHYECKOW HAyKU H
TEXHOJIOTUH 7Sl pa3BUTHSI COLMAIILHOM U MTPOU3BOJCTBEHHOI cep.

Coneprkanrie TPaKTUYECKUX pabOT OPUEHTHUPOBAHO HA IMOJTOTOBKY CTYIEHTOB K OCBOEHHUIO
y4eOHOH ucIMIUIUHBL «OCHOBBI 0€30MacHOCTH U 3aIUThl POIMHBDY OCHOBHOM MpO(hecCHOHATBHON
00pazoBaTeIbHOM MPOrpaMMBI 110 CHEUHAIBHOCTH U (POPMUPOBAHUIO OOIIUX KOMITETEHITHI:

OK 01. Bei6uparts criocoObl perieHus 3a1a4 npohecCHOHATBHON AeSTebHOCTH TPUMEHUTENHEHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEICTBA OMCKA, aHAITN3a M MHTEpPIPETALK HH(POpPMALHH,
1 MH(OPMAIMOHHBIE TEXHOJIOTHH JUTS BBITIOJIHEHHS 337144 MPO(PECCUOHATBHOM IeSITETbHOCTH.

OK 04. DhhexTnBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJICKTUBE M KOMaH/IE.

OK 07. CoznelicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpefibl, pecypcocOepexeH IO, IPUMEHSTh
3HaHUs 00 M3MEHEHNH KIIMMaTa, IPUHIIMIIBI OEPEKIIMBOIO MPOU3BOICTBA, IP(HEKTUBHO e CTBOBATD B

qpe3BLI‘IaI>iHLIX CUTyallUAX MUPHOT'O U BOCHHOI'O BPCMCHH.
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A Takxe OBIaICHUIO PO(HeCCHOHATBHBIMUA KOMITETCHIHSMU:

[IK 1.3 IIpon3BOAUTH OLIEHKY COCTOSIHUS THIPABJIMYECKUX U THEBMATUUECKUX YCTPOMCTB U
CHCTEM IIOCJIC BBINOJHEHUS HANAJOYHBIX paboT, KOHTPOJIb TEXHHYECKOTO COCTOSHUS
000pyI0BaHUS NIPH BBOJIE B IKCILITYaTaIHIO.

[IK 2.1 Ilpou3BoauTh AWArHOCTUKY COCTOSHUSI THUIPABINYECKUX U ITHEBMATHUYECKUX

YCTPOWCTB U CHUCTEM.



IHNPAKTUYECKOE 3AHATHUE
Crpoenne aToma, cocTaB/IeHHEe 3JIEKTPOHHOH (pOPMYJIBI H 3JIEKTPOHHOM
KOH(pUrypauuu

Lesab NpakTH4YeCKOT0 3aHATHS

O0600mHTh 3HAHUS 00 JICKTPOHHOM CTPOSHUHU ATOMOB XHMHUYECKUX AJIEMEHTOB; 3aKPETIHUTh
YMEHHUSI U HABBIKH COCTABJICHUS JIEKTPOHHBIX (POPMYIT aTOMOB XUMHUYECKUX JJICMEHTOB, a TAKKE
ux rpapudeckux uzo0paxkeHnid. OTpaboTaTh OCHOBHBIE MOHSATHUS: <AJIEKTPOHHOE OO0JIAKOY,
«aTOMHas OpOUTAIIBY, «PATUYCH.

MeTtoanyeckuii MaTepuaJl
Paccmotpu pucynok. 3t1o atom Jlutus (Li). Haiiau ero B Ilepuoauueckoii Tadmune J1.1.
Meunemneena.
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\\- VCMNENNE OKNCHNTENEHEIX CBONCTE NoOHOB

1. Crpoenue aToma:

3apucyi 3Ty CXeMy CTPOEHHS aTOMa B TETPalb.

ATOM

/i

A4Qpo 3/1eKTPOHbI

/ N\

NPOTOHbI  HEWTPOHbI
p+ n?

yucao (p) = uncio (¢) = Z
CTpoeHu1e aToma /INTHA ®") (©)




2. 3anuIy B TETPAIb.
B nentpe aroma HaxomuTcs aapo. Bokpyr siapa 3iexkTpoHHas 000704Ka.
SAnpo coCTOUT U3: MPOTOHOB (C 3apsAIOM «+») B HEUTPOHOB (0e3 3apsa).
DJeKTpOHHAs 000JI0YKA COCTOUT M3 AIIEKTPOHOB (C 3apsIOM «-»)

3. Otkpoem Ileproanueckyro TaONUIy XUMHYECKHX 3JIeMeHTOB. OTMeTHM cebe, 4To
MOPSKOBBIM HOMEP 3JIEMEHTa, 3TO HE IPOCTO HOMEP TI0 TIOPSIZIKY, @ OH UIMEET CMBICIL.
3anuiuy cxemy B T€Tpajib.

Yucno np_'?TOHOB
MNMopaaKkoBbii , P
HOMmep
3n1emMmeHTa ‘ Yucrno anekTpoHoB

e—

Bapsag sagpa

v TIopaaKOBBII HOMEP =4HCITy IIPOTOHOB = YUCITY DIIEKTPOHOB.

/

V'V azapa ecth 3apsan. Kakue yacTuibl 0TBEUaroT 3a 3apa sapa? [IocMOTpy BHUMATEILHO
CXEeMY CTPOCHHS aToMa.

3a 3apsiy sapa OTBEYAIO MPOTOHBI. 3apsij siipa MOJIOKUTEIBHBIN (CO 3HAKOM )
v' Kak mocuuTarh 4uciIo HEUTPOHOB?

Yucno Yucno
NPOTOHOB HeNTPoHOB

OTHocUTeNbHaA
aToMHas Macca (Ar)

Yucno HeﬁTpOHOB = OTHOCHUTEeIbHAS aTOMHAs Macca - YMCIIO IIPOTOHOB

4. [TocMoTpu Ha cxeMy CTpoeHUs atoMa JIuTus u nopoOyii mocuuTaTh:
3anuiuy B TeTpab

Yucno npotonos = 3, 3apsia sapa (Z) = +3

Yuco 31eKTpOHOB = 3,

OTtHocuTtenbHas aToMHast Macca = 6, 941 wiu 7 (OKpyTiIum)

Yucno HelTpoHOB = OTHOCUTEIbHASA ATOMHAs Macca - YUCJI0 MPOTOHOB = 7-3 = 4

IIpyHIMI HaMMEHBLIEW SHEPTUU

TpeOyeT, 4ToObI HNEeKTPOHBI 3acersiii AO B MOPsIJIKE yBETUUEHUS X SHEPTUU: B IIEPBYIO 0UEpe/b
3aIOJIHAIOTCS] YPOBHU U MOJIypOBHU C HanboJsiee HU3KOM sHeprueit u nanee - moaypoBHH 10 Mepe
pocTa uX SHEPrUMu.



W3 ciexTpoB U3ITy4eHHUs U TOTJIOUICHHUS aTOMOB SKCIIEPUMEHTAIBHO OB ONIPEIeNICH Psijl
SHEPreTHYECKOM MOCIeI0BATEIFHOCTH IO {yPOBHEH B AJIEKTPOHHON 000JI0YKE:

1s<25<2p<3s<3p<4s<3d<4p<5s<4d<5p<6s<5d<4f<bp<7s<6d~~5f<7p.

CHeMaTUYeCcKH pacnpegeneHyde aHepreTH4eCkMx Nogy DOEHEH NpegcTaBNeHo Ha pHC. 2.
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Puc. 2. Pacnpeoeneniie 3nepeemuyecxkix noovpoeHell &
ITEKNPOHENNPATLHOM anome

2.mpaBwio ['ynna

B npeaciax oaHoro noAypOBHS 3JICKTPOHBI 3aCCIISA0T Op6I/ITa.]'II/I B COOTBCTCTBUU C IIPABUIIOM
FYHI[EIZ HalMEHBIICH 3HepFI/Ieﬁ 06naz[aeT KOH(l)I/Il"ypaI_[I/ISI MNOoAYPOBHS C MAKCUMAJIbHBIM CITMHOM.
9T0 0O3HA4acT, 4YTO IIPpU 3aITOJIHCHUHN TOAYPOBH:, JICKTPOHBI PACIIOJIAratOTCA Ha 0p6I/ITaJ'I$IX
CHa4daJla TIOOAUHOYKE, a 3aTCM YK€ HAYUHAIOT O6paSOBBIBaTL I1aphl.

HaanMep, €CJIM Ha ‘p‘-nonypOBHe HMCCTCA TPH JICKTPOHA, TO CHavaJla OHH PACIIoIararoTCsa
Tak:

™TT

B sTOM ciiyyaeT cymMma CIIHHOB BCEX TPEX JJIEKTPOHOB (CyMMAapHBIN CIHH MOIYPOBHs) OymeT
paBHa '1/2+1/2+1/2=1 1/2".

Ecnu Ob1 QJICKTPOHEI PACIIOJIOKUIIUCH TAK:



VT

TO CyMMapHbI# ciivH ObUT ObI paBeH ' 1/2-1/2+1/2=1/2".

3. IPUHLOUII ITAYJIN (MJIX [TPUHIUII 3AIIPETA ITAVYJIN)

YTBCPKAACT, YTO B aTOMC HE MOKCT OBITh JABYX OJJICKTPOHOB C OJMHAKOBBIM Ha60p0M BCEX

YCTBIPEX KBAHTOBBIX YHUCCII.

Kak cnencrBue, Ha 0/1HOM opOHUTaNM HE MOXKET HAXOAUThCA Oojiee ABYX EeKTpoHOB. IIpu s3TomM

UX CIIUHBI OyIyT MPOTHUBOIIOJIOKHBIMHU.

S p d f nogypoBHH

amomnal macca 3|\
nopaoKossil Homep — |5

@)

2 8.3

./
o d N

15° 25" 2p°3s* 3p’

(31-15=16)

P 15p" 160" 15¢

®docdop HaxoaHTCA B 3-M nepHoze.

Homep neprosia ykaseiBact Ha

YHCJIO IHEPreTHYECKHX YPOBHEH.

®ocdhop naxoaures 8 V rpymune,
rmasHO#H noarpynmne. Homep rpynnsi
yKa3bIBaeT Ha YHCJIO MNIEKTPOHOB HA
BHEILIHEM YHEPreTHYECKOM YPOBHE.

®ochop — p-anemeHt

IlpakTH4eckast 4acTh

3AJJAHUE
1) BATIOJIHUTDH TABJIUIY
JIutuii (Li) Kucnopoz (O) Keneso (Fe) Apron (Ar)
Ywucno nporoHoB | 3
3apsiz aapa +3
Yuco 3
AIIEKTPOHOB
OtHocurenbHast | 7
aTOMHas Macca
Yuco 4

HEUTPOHOB

2) PEHIUTDb TECTOBBIE 3AJTAHU A
3apsa sapa aromMa a30Ta PaBeH :
a)70)13B8)41)29 1) 11
Yucio NpoTOHOB B SIpe aTOMa KPUIITOHA !
a)360)178)4r)31 1) 6




Yucno HEUTPOHOB B sApe aTOMa LIMHKA :
a) 8 6) 358)111)30 n)4

Yucio >7I€KTPOHOB B aTOME JKeJe3a !

a) 11 6)8 B)56 )26 1)30

3) Yka3arh MECTOTOJIOKEHHE JJICMEHTOB B MEPHOJUYECKON CHCTEME XMMUYECKUX DIIEMECHTOB,
HAIUIIATE MICKTPOHHBIEC (POPMYJIBI ATOMOB JIAHHBIX AJIEMEHTOB:

a) Ne 41

0) Ne 68

ANroput™ peueHus
JlaHo: 371IeMEHTHI ¢ OPSAIKOBBIMUA HOMepamu 41 u 68.
Haiitu: 1) MmecTopacmnosioxkeHne 3JIeMEHTOB B IEPUOTUIECKOI CHCTEME XUMUYECKUX DIIEMEHTOB;
2) 2NeKTpOHHBIE (POPMYJIBI AaTOMOB JIEMEHTOB.
Pemenue
DNeMEeHT ¢ MOPSAKOBBIM HOMepoM 41 - 310 HroOuit (Nb). DieMeHT pacmnosioskeH B 5 mepuoe,
3HAYHUT y aTOMa 5 SHEPreTHYEeCKUX YpOBHEH, B 6 psIy, CIEIOBATEIbHO y HETO 6 TIOAYpOBHEMH, 5
rpyIme, moO0YHOM MOArpyIIe, CIEOBATENBHO Y AJIEMEHTa 5 BaJICHTHBIX 2JICKTPOHOB.
DnexTponHas koHpuryparus Nb: 1522s?2p°3s23p°4523d1%4p®5st4d,
[TpoBepsieM CyMMy DIIEKTPOHOB B aTOME:
2+2+6+2+6+2+10+6+1+4=41
CrnenmoBatenbHO, IEKTPOHHAS KOH(UTYpAIHs aTOMa HalicaHa BEpHO.
DNeMEeHT ¢ TOPAJIKOBBIM HOMEpoM 68 - 310 3pOuii (Er). DnemeHT pacmosokeH B 6 mepuoje,
3HAYUT y aTOMa 6 SHEPreTUUYECKUX YPOBHEN, B 8 sy, CJIEIOBATEIBHO y HETO 8 MOAYpPOBHEN, B 3
rpyIie, NOArpyIIe JaHTAaHOUOB, Y 3JeMeHTa 14 BaJeHTHBIX AJIEKTPOHOB.
OnektpoHHas KoHpurypanus Er:
152252253523 p®452301%4p85524d105p%6526 12

[IpoBepsieM cymMMy 3JI€KTPOHOB B aTOME:

2+2+6+2+6+2+10+6+2+10+6+2+12=68
CrnenoBarenbHO, JIEKTPOHHAs KOH(GUTYpallks aToMa HallicaHa BEPHO.

KoHTpoJibHBIE BOIPOCHI:

1. Kakoe crpoeHue wumeer sJeKTpoHHas obOojouka aroma? Kak ompezaensercss 4ucio

3JIEKTPOHOB B HEU?

Kak onpenenuTs MakCUMalIbHOE KOJMYECTBO AJIEKTPOHOB HA SHEPTETUYECKOM YPOBHE?

Kak onpenensieTcst KOJIMYECTBO AIIEKTPOHOB HAa BHEIIHEM YHEPTeTUYECKOM YpOBHE?

4. Yrto Takoe opbOurtans? Kakyio ¢opMy uMeEIOT S-u p-opburtanu? Kakue 31eKTpOHBI
Ha3bIBAIOTCA S- U P-AIIEKTPOHAMHU?

5. UYto Takoe snekTpoHHas popmyna’?

wmn
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IIPAKTUYECKOE 3AHSTHUE
[epuoanyecknii 3akoH. Oco0eHHOCTH pa3MelIeHU 3J1eKTPOHOB B aTOMAaXx
3akoHOMepHOCTH, HAD/II01aeMble B IEPHOIMYECKOH cucTeMe

[esb NpakTHYECKOT0 3aHATHUSA

O0600ImHTh 3HAHUS O TIEPUOJIMYECKOM PACIIOTIOKCHHH aTOMOB XUMHUYECKHX 3JICMCHTOB B
HGpHOZIPI‘-IGCKOﬁ CHUCTEMC XHMHUYCCKHUX JJICMCHTOB,; Haqu/ITBCH MOJCIMPOBATh IMOCTPOCHUA
HepHOHHHGCKOﬁ T3.6JII/IIII)I XUMHUYCCKUX OJOJICMCHTOB, JaBaTb XapPaKTCPUCTHUKY XHMHYCCKOTO
37eMeHTa o noJioxkeHuto B [leproanueckoit cucreme snmemeHToB .M. Meneneesa..

MeTtoanyeckuii MaTrepuaJl
[leproaunueckuii 3akoH — CBONCTBA XUMUYECKUX JIIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BCIICCTB HAXOOATCA B nepnonnqecxoﬁ 3aBUCUMOCTH OT 3apsaa Aapa aTOMOB 3TUX
3JIEMEHTOB

Baxuenmummu XapaKTCPUCTUKAMU XUMHNYCCKUX BJIEMCHTOB, KOTOPLIC NU3MCHATIOTCA IIEPUOAUUCCKU,
SABJIAFOTCS:

1) panuyc aToma; ATOMHBIE paiyChl 3JIEMEHTOB YMEHBIIIAIOTCS B IIEPHOJIE CIIEBA HAMIPABO U
YBEIUYMBAIOTCS B TPYIITIE CBEPXY BHU3.

2) sHeprusl NOHU3AINN;, JHEPTUs HOHU3AIMN — 3TO SHEPTHsl, KOTopas HeoOXoauma JIjIsl OTPhIBa CaMOro
cJ1Ia00CBSI3aHHOTO AJIEKTPOHA OT aTOMa. DHEPrusi HOHU3aLUU UMEEeT MUHUMAJIbHOE 3HAUCHUE JUIs
LIEJI0YHBIX METAJIOB, BO3PACTAET CJIEBA HAIPaBO; YMEHBIIAETCSI B IPYIIIIE CBEPXY BHU3.

3) BIEKTPOOTPUTIATEIHHOCTD; DJIEKTPOOTPHUIIATEIFHOCTD XapaKTEePHU3yeT CITIOCOOHOCTh aTOMOB
XUMHAYECKOTO DJIEMEHTA MPUTATHBATE 3JICKTPOHBI OT JIPYTUX aTOMOB. JJIEKTPOOTPUIIATEITBHOCTh
3JIEMEHTOB M3MEHSIETCSI IEPUOIUECKH: OHA BO3PACTAET B IIEPUOJIE CIIEBA HAIIPABO U yOBIBACT B
MOJTPYIIIIE CBEPXY BHHU3.

4) MeTamIruecKue CBONCTBa; MeTayuindeckne CBOMCTBa XapaKTepU3YIOTCS CIIOCOOHOCTHIO ATOMOB
XUMHYECKOT0 DIIEMEHTA 0moaéamy SIIEKTPOHBL. MeTanyeckue CBOMCTBA TEM BBIIIE, YEM MEHBIIIE
3HAYCHUE AIICKTPOOTPUIIATEIIEHOCTH XMMHYECKOTO JIEMEHTA. YObIBAET B IEPUOJIC CIIEBA HAMIPABO U
BO3PACTAET B MOJTPYIIIE CBEPXY BHH3.

5) HemeTaTMYeckre cBoicTBa HeMeramimaeckie cBOWCTBa XapaKTepU3yeTcs CTOCOOHOCTEIO aTOMOB
XMMHYECKOT0 3JIEMEHTa MPUCOSANHATE 3JeKTPOHbl. Hemeranmuueckue CBOWCTBA TeM BbILIE, YeM OOJIbIIe
3Ha4YCHHUE IEKTPOOTPULATEIEHOCTH XMMUYECKOT0 2JIEMEHTA. BO3PACTaeT B IEPUO/IE CIIEBA HANIPABO U
yOBIBaeT B MOATPYIIIE CBEPXY BHU3
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(o] TS no rab

* HONPABAEHWE CTPENOK YKOSLIBAET HO YBennYeHne
COOTBETCTBYIOWMX CBOWCTB

Bce aneMeHTsI pa3iensiorcs Ha 4 3IeKTPOHHBIX CeMENCTRa:

S- 3JIEMCHTBI — 3TO 3JIEMEHTHI, B aTOMaX KOTOPBIX IIOCICAHUM 3aMOJHACTCA S-MIOAYPOBECHb BHCIIHET O 3JICKTPOHHOI'O
CJ104. HepBBIe JBa 3JIEMCHTHI KAKJI0Io nepuoaa — 3T0 S- 3JICMCHTHI.

p- 3JICMCHTBI — OTO 3JICMCHTHI, B aTOMax KOTOpI)IX TIOCJIICAHUM 3aIlOJIHACTCA p-HO}IypOBeHI) BHCIIIHECT O 3HeKTpOHHOFO
cnos. B kaxmom nepuose (KpoMe IepBOro M CeAbMOT0) UMEETCS IIECTh P- 3JIEMEHTOB, OHH HaXonaaTcs ¢ 3 1o 8§
IPYNITY INIABHBIX HOATPYIIL

d- 2JIEMEHTBI — ITO JJIEMEHTHI, B aTOMaX KOTOPBIX IMOCICAHUM 3aI0HsIeTCsl d-101ypPOBEHb MPEBHELIHETO
AJIEKTPOHHOrO cinost. B Gonbinux nepuoaax ( ¢ 4 no 6) umeercs o 10 d-aiemeHTOB.. d- 3IeMEHTBI COCTaBIISIOT
10OOYHBIE MOATPYIIIEI BCEX TPYIIIL.

f- 37IeMEHTBI — 3TO 3JIEMEHTBI, B ATOMaX KOTOPBIX MMOCICTHUM 3amMoNHsIeTcs f-II01ypoBEeHb TPETHETO CHAPYKH
ANEKTPOHHOTrO ciost. OHK HaxoAsATes B 6 U 7 epuosiax, B KaxaoM 13 Hux 14 f- snemeHToB. f- aneMeHTaMu sSBISIOTCS
JIAHTAHOUIBI ¥ AKTUHOH/IBL.

IIpakTHYecKkas 4acThb

1) Pacmosiosxute XUMHUYECKHE IeMeHTHI — 1) a30T 2) hocdop 3) MBIIIBSIK B MOPSIKE
YBEIMYCHUS aTOMHOTO pajinyca.

Pacrionoxxure xumMudeckue 3eMeHThl — 1) kanuii 2) HaTpuii 3) TUTUN B OPSIAKE YBETHUCHUS
METaJNTNYECKIX CBOMCTB.

Pacnionoxxure xumMuueckre 3JeMeHTsl — 1) yriepos 2) KpeMHuid 3) TepMaHuil B Opsiike
yBenunyeHuss HEmeramnnueckux cBONUCTB.

2) Tect
I.BpinyLi—Be —->B —C

YCHJIMBAIOTCSA BOCCTAHOBHUTEJIbBHBIE CBOMCTBA MPOCTHIX BEIIECTB
YCHJIMBAETCS OCHOBHOCTh COE€IMHEHUM

YCHJIUBAIOTCS KUCJIOTHBIE CBOMCTBA COETMHEHUI

KHCJIOTHBIE CBOMCTBA DJIIEMEHTOB 0CJIA0EBAIOT

2. YcuileHne METAJUTMYECKUX CBOMCTB 3JIEMEHTOB MPEACTABIICHO B PAJLY:
N—->P—As

12



S—P—-Si

Sb— As —» P

Al—-C—N

3. DnekTpoHHyI0 KoHpUryparuio 15(2)2s(2)2p(6)3s(2)3p(6)4S(0)umeer non
Ca(0)

Al(3+)

Cs(+)

K(+)

4. B xakoM psly KUCIOTHOCTh CO€AMHEHUI BO3pacTaeT

Cr(0), Cr(3+), Cr(+6)

Mn(+6), Mn(+4), Mn(+2)

CI(+7), CI(+3), CI(+1)

S(+6), S(+4), S(0)

5. Kak u3MeHs0TCsl KHCTIOTHBIE CBOMCTBA OKCHIOB XpoMma B psjay: CrO - Cr203 - CrO3
OCHOBHO - KMCIIOTHBIH - aM(OTEepHBI

OCHOBHO1 - aM()OTEpHBIH - KUCIOTHBIN

BCE OCHOBHBIE

BCE HecoJieoOpasyromue

6. Mansl anemenTsl: F, O, N, Cl. Kakue yrBepxaeHNs BEpHbI?

B 32/IaHHOM PSY 3JIEMEHTOB 3JIEKTPOOTPULIATEILHOCTh YMEHbBIIIAETCS
OCHOBHbBIE CBOMCTBA OKCHJIOB 3THUX 3JIEMEHTOB 0CJIa0E€BAIOT, a KUCIOTHBIE YCHIINBAIOTCS
HEMETAJJTNYECKHE CBOMCTBA MPOCTHIX BELIECTB YCUIIMBAIOTCS

CTETEeHb OKUCJIEHHS aTOMOB B BBICIIMX OKCHJIaX OJMHAKOBa

7. Hanbonee BeIpaxeHbl METANTHYECKHAE CBOWCTBA Y:

dbocodpa

azoTa

pyouus

16

BOJIOpOJIa

8. Tonbko amdoTepHbIe OKCH/IBI YKA3aHbI B PSIY:

Na20, Zn0O, CuO

ZnO, AI203, Cr203

Al203, FeO, SO3

CO2, CO, N205

9. Beibepute mpaBuiibHOE yTBEp K aeHHE: A 9.B psmy simemeHToB: Na — Si — Cl HeMeTalIH4HOCTh
MIPOCTHIX BEIIECTB, 00pa3yeMbIX STUMU dIIEMEHTaMHU, YCUIIUBaeTcsl B. B 3TOM psy cTeneHn
OKHUCJICHHUS aTOMOB B COCIUHEHUSX C KUCIOPOJIOM YBEIIUYMBAIOTCS
yTIBEXKJEHUE A BEpHO

BEHOE yTBEpKJeHue - B

00a yTBep>K/IeHUSI BEPHBI

00a HEeBEPHBI

10. CoennHeHus 71€eMEHTa C IOPSIIKOBBIM HOMepoM 20

IIPOCTOE BEIIECTBO MPOSIBIISIET METAJNINYECKHE CBOMCTBA

OKCH/JI 2JIEMEHTA — KHUCJIOTHBIN

IIPU B3aUMOJICHICTBHMH C BOJOHM OKCHUJ 3JIeMeHTa 00pa3yeT KUCIOTY

B COEIMHEHUSX MPOSIBIISIET OTPULATENIBHYIO CTEIIEHb OKUCIICHHUS

3) OcHOBBIBAsACH Ha TEOPETUYECKOM MaTepuaie K paboTe 3aoJHUTE TaOIUILy:

OJICMCHT
THII

panuyc
13



3aKOHOMEPHOCTH
MPOCTOE
BEIIECTBO
XapakTep
®dus.cocrosiHNE
OKCHJL

XapakTep
3aKOHOMEPHOCTh
CreneHb
OKHUCJIEHHUSA D U
3aKOHOMEPHOCTH
TUAPOKCHT
XapakTep
3aKOHOMEPHOCTh
TUIPU]T
XapaxkTep__

KoHTpoJIbHBIH TecT:
Pemmts Tecr:
1.3aKOHOMEpPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB 2JIEMEHTOB U UX COCAMHEHUM 110
MepuoiaMm 1

rpyImam.
2.YcuneHne METaIIMYECKUX CBOMCTB MPOCTHIX BEIECTB TPOUCXOIUT B PALIY:

Ba— Ca—-Be2)Ca—Ba—Be3)Ba—-Be-Ca4)Be-Ca-Ba

3.B pany anementoB Cs — K — Li Bo3pacTaer:

BOCCTaHOBUTEJIbHAS CIIOCOOHOCTD MPOCTHIX BEIIECTB 3) 3JEKTPOOTPULIATENILHOCTD
paaunyc atoMa 4) XuMHYECKasi aKTUBHOCTh MPOCTHIX BEIIECTB

4.0OcHOBHBIC CBOMCTBA HanOOJIEE BHIPAKECHBI Y OKCH/IA!

HaTpus 2) kaymst 3) Maraus 4) 6epusums

5.MeTtauinueckrue CBONCTBA YCUIIMBAIOTCS B PAY:
Ca—Mg-Be?2)Ca-Sr—Rb3)Al-Mg—-Be4)Ba—-Na-Li
6.Hemerannuyeckue cBoiicTBa HauboIee BHIPAXKEHBI Y AIIEMEHTA!

Si2) Ge 3) P 4) As

7.B nopsiake Bo3pacTaHUs aTOMHBIX PAJMYCOB PACIOJIOKEHBI 3JIEMEHTHI:
F-Cl-Br2) K- Ca—-Mg3)Na—Mg-AIl4) Ba-Be-Li

8.KucnotHble cBOWCTBA THIPOKCUIOB YCHIIMBAIOTCS B PALLY:

H2SeOs— HBrO4— HCIO4 2) HBrO4— H2SeOs4 — HCIO4 3) H2SeO4— HCIOs+— HBrO4
HCIOs+— HBrO4— H2SeO4

9.Hau6omnee cuIbHBIM OCHOBAHUEM SIBIISICTCS:

NaOH 2) RbOH 3) KOH 4) LiOH

10.Haunboee akTUBHBIM METAJIIOM YE€TBEPTOTrO MEPHUO/A SBISIETCS:

Kanmui 2) KanbIwii 3) skenes3o 4) repMaHuit

11.Haubonee cunpbHbIe OCHOBHBIE CBOMCTBA MPOSIBIISET BOJOPOTHOE COCTUHEHHE:
CHa42) PH33) NHz4) H20

12.B psiny snementoB Cs — Rb — K — Na yBenuuunBaercs:

YHUCJIO SHEPre€TUYECKUX YPOBHEH 3) UHUCIIO BAJICHTHBIX 3JIEKTPOHOB

aTOMHBIN paanyc 4) 3IeKTPOOTPULIATETHHOCTh

13.B xakoMm psiy BelllecTBa pacosOKEHbI B OPSAIKE YBEIUUYECHHS] METANIMYECKUX CBOMCTB?
Na, Mg, Al 2) Mg, Ca, Sr 3) Rb, Ca, Na 4) Ca, Mg, Be

14.B xakoM psiry IPOCTHIE BEILIECTBA PACIIOIOKEHBI B TIOPSAJIKE YMEHBIIEHUSI METAJTTNYECKUX
CBOMCTB?

Sr, Ba, Ca 2) Na, K, Rb 3) Mg, Ca, Sr 4) Al, Mg, Na

14



15.Meramnueckie CBOMCTBA YCUIIMBAIOTCS B PsITy BEILIECTB:

HaTpUN — MarHui — aJTlOMUHUN 3) KaJIbLUi — CTPOHUUHN — Oapuii

pyounuii — kanuii — HaTpuil 4) KaJabIMKA — MarHui — OepHILITUNA

16.I1pu yBesnnueHUH NOPSAKOBOIO HOMEPA AJIEMEHTa HEMETAJNINYECKUE CBONCTBA!
YCUITUBAIOTCS 2) 0CJIa0eBAIOT 3) HE U3MEHSIOTCS 4) U3MEHSIOTCS TIEPHONUSCKU
17.0cHOBHBIE CBOMCTBA JIETYYNX BOJOPOAHBIX COEIMHEHUN 3JIEMEHTOB VA IpyIIibl
[leproauueckoii CUCTEMbl XUMUYECKUX JIEMEHTOB C YBEIMYEHUEM MOPSAKOBOIO HOMEpa
XMUMHMUYECKOTO AJIEMEHTA!

U3MEHSIIOTCS IEPUOINYECKH 2) YCHIIMBAIOTCS 3) HE U3MEHSI0TCS 4) ocinabeBatoT
18.BoccTaHoBUTEIbHBIE CBOMCTBA METAJJIOB B IJIaBHOM MOJArPYIINE C YBEINYEHUEM
MIOPSIIKOBOTO

HOMEpa AJIEMEHTA!

yOBIBaIOT 2) HE U3MEHSAIOTCA 3) BO3pacTaroT 4) CHavyasla BO3pacTaroT, 3aTeM YObIBAIOT.
19.Paguycel aTOMOB 3JI€MEHTOB, PacloJio’keHHBIX B TpeTbeM nepuoge [1CXD J[.M.Menneneesa:
MEHSIOTCS MEPUOUYECKU 2) YBEIUYUBAIOTCA 3) HE U3MEHSAIOTCA 4) YMEHBIIAIOTCS
20.95meKTpoOTpHIIATeILHOCTD B psimy Na — Mg — Al

HE U3MEeHsAeTcs 2) yMeHblIaeTcs 3) yBelnuuBaercs 4) cHayajla yMEHbIIIaeTcs, 3aTeM
YBEJIMYUBAETCS.

21.XuMHYECKHM 3JIEMEHT pacnoJiokeH B TpeTbeM nepuoie u IITA noarpynne [ICX3. Ero
TUIPOKCHIL:

OCHOBHBIH 2) amdoTepHbIil 3) Oe3paznTuuHbIi 4) KUCTOTHBIN

22.BpICcIIni THAPOKCH]T XpOMa

MPOSIBIIIET KUCIIOTHBIE CBOMCTBA 3) mposBisieT aM(oTepHbIE CBOKWCTBA

MPOSIBIISIET OCHOBHBIEC CBOMCTBA 4) HE MPOSBIISECT KUCIOTHO-OCHOBHBIX CBOMCTB
23.Beicmine okcuanl 35eMeHToB VA rpynnsl [ICXO J[.M.MenaeneeBa sBasrOTCA:
KHCJIOTHBIMH 2) OCHOBHBIMH 3) aM(bOTEpHBIMHU 4) HECOIe00pa3yoIuMu

24.@opmyra BBICIIETO THAPOKCUIA MBIIIbSIKA:

As2032) As205 3) HAsO24) HzAsO4

25.bpoM — 3T0 PyIeMEHT:

I'maBHO#M moarpynmsl IV rpynmnet 3) rnaBaoit noarpymmbl VII rpymimbr

no6ouyHo# noarpynmnsl [Vrpymiet 4) mo6ounoi noarpynmnsl VII rpymms

26.B nepuoje ¢ yBelnyeHHEM MOPSAKOBOIO HOMEpa 3JIeMEHTa XMMUYECKHUE CBOMCTBA OKCUIOB
MEHSIOTCS B PSAY:

OcHoBHBIH, aM(DOTEPHBIN, KUCTOTHBIN 3) KUCIOTHBIN, aM(OTEPHBINA, OCHOBHBIN
AMdoTepHBIi, KHCIOTHBINA, OCHOBHBIN 4) OCHOBHBIM, KUCJIOTHBIN, aM()OTEPHBIN
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INPAKTUYECKOE 3AHATHUE
Crpoenne BelecTBa, BU/bl XMMHYECKON CBS3H

eab NpakTHY€ECKOTr0 3aHATHUSA

[ToBTOpUTH, 3aKpenuTh U OOOOLIUTH MOHITHUS O PA3HOBUAHOCTSIX XUMHUYECKOW CBS3H,
BAJICHTHBIX BO3MOXHOCTAX 3JICMCHTOB B COCIUMHCHUAX, B3aMMOCBA3M COCTaBa W CTPOCHUA
BEIIECTBA C €r0 CBOMCTBAMH.

MeTtoanyeckuii MaTrepuaJl

Monekyna — 3IEKTpUYECKH HeWTpalibHas YacTHIa, 0Opa3oBaHHAs U3 JBYX WM Ooiee
CBSI3aHHBIX KOBAJICHTHBIMU CBSI3SIMH aTOMOB [1].

XuMHYeckas CBsI3b — 3TO B3aUMO/ICHCTBUE aTOMOB, 00YCIIaBIMBAIOLIEE YCTOMUUBOCTD
MOJIEKYJIbI WJIM KpUCTaJJIa KaK LeJI0ro. XuMudeckas CBsi3b MOKET 00pa30BBIBATHCA ITyTEM
MIPEAOCTABIICHHS OT Ka)KJI0TO U3 aTOMOB I10 OJJHOMY WJIM HECKOJIbKAM HECIIAPEHHBIM
3JIEKTpOHaM (KpaTHBIE CBSI3M) ¢ 00Opa30BaHUEM 3JIEKTPOHHBIX Map (KOBaJleHTHasl CBs3b). B
00pa30BaHMM XUMUYECKON CBSA3H YUaCTBYIOT TOJBKO 3JIEKTPOHBI BHELUIHEHN 3JIEKTPOHHOM
000J104KH, a BHYTPEHHHE 3JIEKTPOHHBIE YPOBHU HE 3aTparuBarorcs. B pesynbrarte, npu
00pa30BaHUM XMMHYECKON CBSI3U Y KaKJJOT0 aTOMa 00pa3yeTcs 3all0JIHEHHAs YJIEKTPOHHAs
000J104Ka BHEIIHETO JIEKTPOHHOTO YPOBHS, COCTOSIIAs U3 IBYX (AYIUIET) WJIK BOCBMU (OKTET)
ANEKTPOHOB. XMMHYECKas CBA3b XapaKTepU3yeTcs IJIMHOM U 3Hepruen. JUInHa XuMU4ecKon
CBSI3U ITO PACCTOSTHUE MEXAY SAPAMH CBSI3aHHBIX aTOMOB. DHEPTUsl XUMUYECKOMN CBA3H
MOKa3bIBAET CKOJBKO HEOOXOAMMO 3aTPaTUTh SHEPTUH HA Pa3BECHHE BYX aTOMOB, MEXTY
KOTOPBIMH CYIIECTBYET XMMHYECKas CBSI3b, HA PACCTOSHUE, IIPH KOTOPOM 3Ta XMMHYECKasi CBA3b
OyneT pa3opBaHa.

Bunn xumnueckoil cBI3U
HonHas xumMuieckast cBsi3b

Honnas cBsi3b — OYe€Hb MPOYHAsT XUMHUYECKas CBS3b, 00pa3yomascs Mex 1y aTOMaMu C
0O0JIBIION Pa3HOCTHIO ANIEKTPOOTPHUILIATEIHLHOCTEH, IPU KOTOPOH 00I11ast S1eKTpOHHAas mapa
MEePEXOIUT MPEUMYILECTBEHHO K aTOMY € OOJIbIIEH AIEKTPOOTPUIIATEILHOCTHIO.

Pe3ynbraTrom 3Toro siBIsieTcst 00pa3oBaHuEe COSAMHEHHSI IPOTUBOIOJIOKHO 3apsKEHHBIX
HMOHOB:

A-—|—-B—>A+[: B_]

DTO NPUTSHKEHHE HOHOB KaK Pa3HOMMEHHO 3apsKEHHBIX Tell. FloHHas cBA3b — KpaitHUit
Cllydail oJIApU3allii KOBAJIEHTHOM MOJISIPHO CBSI3U.

OO6pazyeTcst MeXly THTUYHBIMU METAIJIOM U HemeTauioM (MeneMe).

[Ipu 3TOM 37EKTPOHBI Y METallJIa OJHOCTHIO MEPEXOIAT K HEMETally,
00pa3yroTcst HOHBI (YaCTULIBI, UMEIOLIUE 3aPsi).

Hanpumep, Tunuunsie metaisl autuid(Li), Hatpuii(Na), kanuii(K), kansuuii (Ca),
cTpoHIMii(Sr), 6apuii(Ba) 00pa3ytoT HOHHYIO CBSI3b C THIIMYHBIMU HEMETAIIJIAMH, B OCHOBHOM C
raJIor€HaMH.

Kpome ranoreHu1oB men0YHbIX METANIOB, HOHHAS CBSI3b TAKXKE 00pa3yeTcsl B TAKUX
COeIMHEHUSX, KaK meno4n u conu. Hanpumep, B runpokcune HaTpusa(NaOH) u cynbdare
Hatpusi(NaxSO4) MOHHBIE CBS3H CYLIECTBYIOT TOJIBKO MEKIY aTOMaMU HATPUS U KUCIOPO1a
(ocTanbHBIE CBSA3M — KOBAJCHTHBIC MOJISIPHBIC).

KoBaneHnTHas XxumMudeckas CBI3b
XI/IMI/IHCCKYIO CBs3b, BOSHUKAIOUIYIO B pE3YyJIbTATC O6pa3OBaHI/I$I O6H_II/IX 9JICKTPOHHBIX I1ap,
Ha3bIBaIOT aTOMHOM MJIM KOBAJICHTHOM.
KoBanenrnas HCMIOJIAAPHAA XUMHUYCCKAs CBA3b
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[Tpu B3auMoIeHiCTBHM aTOMOB C OJJMHAKOBOM ANIEKTPOOTPHIIATEIBHOCTHIO 00Pa3yIOTCS

MOJIEKYJIBI C KOBAJICHTHOM HENOJIIPHOM CBSA3BIO .
KoBaneHntHast HenoJisipHasi CBs3b 00pa3yeTcss MeX /1y OJJMHAKOBBIMU HeMeTasuiaMu (HeMe)n.

Takast cBsI3b CyIIIECTBYET B MOJICKYJIaX CIEAYIOIIMX MPOCThIX BemecTB: Ho, F2, Clo, Oz, Na,
I2, O3, Sg, P4

XUMHUYECKUE CBSI3H B ATHX razax 00pa3oBaHbl MOCPEICTBOM OOIIMX AIIEKTPOHHBIX Map, T.€.
IIPY NEPEKPBIBAHUN COOTBETCTBYIOLIUX EKTPOHHBIX 00JaKOB, 00YCIIOBIEHHOM JIEKTPOHHO-
SIIEPHBIM B3aUMOJIECTBHEM, KOTOPBIE OCYILIECTBIISET IPU CONMKEHUN ATOMOB.

KoBanenrnas oJiipHad XUMHUYCCKasA CBA3b
KoBaneHntHas mosisspHasi XumMudeckast CBsizb 00pa3yercsi Ipu B3aUMOJECHCTBUN aTOMOB,
3HAUEHUE D3JICKTPOOTPHUIATSIIBHOCTEH KOTOPHIX OTIMYAIOTCS, HO HE PE3KO, MPOUCXOTUT
CMelleHre 00IIel YIIEKTPOHHOH Mmaphl K 00Jiee 3JEKTPOOTPUIIATEIFHOMY aToOMYy.
DnekTpooTpuiareabHOCTh (J0) - cMOCOOHOCTh aTOMa XUMHUYECKHX dJIEMEHTa CMENIaTh K

cebe o0IIMe NIEKTPOHHBIE Maphl, yIaCTBYIOIIHE B 00pa30BaHUU XUMHYECKOH cBsi3H [ 1*].
KoBasneHTHas nojisipHasi CBsIi3b 00pa3yeTcst MKy pa3HbIME HeMeTaiuiamu (HeMeneMe).

D10 HamboJiee pacIpOCTPAaHEHHBIM TUIT XUMUYECKOHN CBSI3U, KOTOPOI BCTpeUaeTcs Kak B
HEOPraHUYECKUX, TaK U OPraHUYECKUX COSIUHEHMIX [4].

Taxkas CBS3b CYIIECTBYET B MOJICKYJIaX CJICIYFOIINX CIIOKHBIX BemecTB: H2O, HoS, NH3 u np.

K KoBaneHTHBIM CBS35IM B MOJTHON MEpEe OTHOCSTCS U T€ CBSI3H, KOTOpble 00pa3oBaHbl MO

JIOHOPHO-AKIIENITOPHOMY MEXaHM3MY, HarpuMmep B noHax ruapokconus (HzO") u ammonust
(NH4").

MeTannudeckass XUuMUYecKas CBI3b
CBs13b B METAJIAX M CIUIABaX MEXKIy aTOM-HOHAMH MTOCPEICTBOM 0000IIECTBICHHBIX
AJIEKTPOHOB HA3bIBAETCS METAJUTMYECKOM .
N
Mertammueckas CBs3b — XUMHUYECKas CBS3b, KOTOpas 00ycIOBIeHA B3aUMOICHCTBUEM
MOJIOXKUTEIBLHBIX HOHOB METAJIOB, COCTABJISIFOIINX KPUCTAUIMUECKYIO PEHIETKY, C JJIEKTPOHHBIM

ra30M U3 BAJICHTHBIX 3JICKTPOHOB.

Mertannuueckas XUMHYECKas CBS3b 06pa3yeTc;1 B IIPOCTHIX BCIICCTBAX-MCTAJlJIaX (Me)
CYH_[HOCTB nponecca 06pa30BaHI/I$I METAJUTHYECKOM CBSI3H COCTOMUT B CJICAYHOIICM: aTOMBI
MCTAJUIOB JICTKO OTAAIOT BAJICHTHBIC DJICKTPOHLI U ITPCBPAILIAIOTCA B ITIOJIOKUTCIIbHBIC
3apAKCHHBIC HOHBI. OTHOCHUTEIIHHO CBO60,Z[HLI€ QJICKTPOHBI, OTOPBABHINCCA OT aTOMaA,
NnNepeMEeIaroTCd MEKAY MMOJIOKUTCIIBHBIMHA NOHAMU MCTAJJIOB. MC)KI[y HUMMH BO3HUKACT
METAJLIIMYCCKas CBA3b, T.C. 9JICKTpOHBI Kak ObI ONEMCHTHUPYIOT ITOJIOKUTCIIbHBIC NOHBL

KpHCTaHHquCKOﬁ peUICTKHU METAJIJIOB .
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Merammnueckas KpUCTAJNIMYCCKasA pClICTKa.

Mertannnueckas CBsI3b CYIIECTBYET B METaJlJIaX B TBEP/IOM B 5KHMJIKOM COCTOSIHUH. B
COOTBETCTBUHU C MOJIO)KEHUEM B NIEPHUOIUUECKON CCTEME aTOMbI METAJUIOB UMEIOT HEOOIbIIOE
YHCJIO BAJIEHTHBIX 3JIEKTPOHOB (1-3 371eKTpoHa) ¥ HU3KYIO SHEPIHI0 MOHU3AIUU (OTphIBa
a1eKTpoHa) . [1o3ToMy BaJIeHTHBIE 2JIEKTPOHBI €1a00 yAEpKHUBAKOTCS B aTOME, JIETKO
OTPBIBAIOTCS M UMEIOT BO3MOXKHOCTh TMIepeMeNIaThes Mo BCeEMY KpucTanny. B y3max
KPUCTAJIMYECKON PElIeTKH METAJIJIOB HaXOIATCSI CBOOOIHBIE aTOMBI, TIOJIOKUTEIBHO
3apsKEHHbIE HOHBI, a YaCTh BaJICHTHBIX AJIEKTPOHOB, CBOOOTHO NEpeMenIasich B 00beMe
KPHUCTAJNINYECKOH peleTkn, 00pa3yeT «3JIeKTPOHHBIN a3y, 00eCIeUnBaIOIINN CBA3b MEXTY
aroMamu MeTaiuia. CBs3b, KOTOPYIO OCYIIECTBIISIFOT OTHOCUTEIBHO CBOOOJHBIE 2JIEKTPOHBI
MEX]ly MOHAMHU METAJJIOB B KPUCTANINYECKOM pelIeTKe, Ha3bIBAETCSl METAIIIMUECKON CBA3BIO.
Mertannuyeckasi CBsI3b BOZHUKACT 33 CYET 0000IIECTBICHHSI aTOMaMH BaJICHTHBIX 3JIEKTPOHOB.
OnHako MeX Ay STUMH BUJIAMH CBSA3H €CTh CYIIIECTBEHHOE Pa3indyue. DIIEKTPOHBI,
OCYIIECTBJISIOIINE KOBAJIEHTHYIO CBSI3b, B OCHOBHOM IIPEOBIBAIOT B HEMOCPEICTBEHHOM
OJIM30CTHU OT ABYX COEAMHEHHBIX aTOMOB. B ciyuae MeTamn4eckoil CBS3H JIEKTPOHBI,
OCYILIECTBIISIOIINE CBA3b, IEPEMELIAIOTCS [0 BCEMY KYCKY MeTaula. DTHUM ONpPeAesIoTCs
oO1iMe Npu3HaKu METaUIOB: METAJUIMYECKUH OJ1ecK, Xopolasi IPOBOAUMOCTb TEIJIOTHI U
3JIEKTPUUYECTBA, KOBKOCTb, IJIACTUYHOCTD U T. A. OOIIMM XUMHUYECKUM CBOWCTBOM METAJUIOB
SBJIICTCSI UX OTHOCUTEJIBHO BBICOKAs BOCCTAHOBHUTEINIbHAS CIIOCOOHOCTD.

IIpakTHYecKkas 4acTh

(1) U3 npemioxeHHOTO MEpeYHsi BBHIOEPHUTE [Ba BEIIECTBA, /IS KOTOPBIX XapaKTepHa

KOBAJICHTHAA HCIIOJIAPHAA CBA3b!:

1) Moniekyna xmopa

2) kpuctamn SiO;

3) KpHCTaIT KPEMHUS

4) MoeKyna MepoKcuaa BOI0poaa
5) Moekyia BOJIbI

(2) Pacnonoxute xumudeckue s1eMeHTHl — 1) ¢ochop 2) a30T 3) MBIIBSIK B MOPSAKE

YMCHBIICHUS aTOMHOT'O paanyca.

a)3,1,2
6)2, 1,3
B)1,2,3
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(3) Pacrmosiokute XUMHUYECKHE 3JEMEHThI — 1) auTuii 2) Kanuii 3) HATpHil B MOPSIKE
YBEJIHUYCHHUS METAJUTHUCCKUX CBOMCTB.

1,3
2,3,
1,2

9

za2e
W =N

w

9

(4) Pacriosios)kuTe XUMHUYECKHE DIIEMEHTHI — 1) KpeMHU# 2) yriepos 3) repMaHuil B OPSIKE
yBennueHust HEmerannmyecknx cBOMCTB.
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JazaHHA

Pemenmne

CocTaEHTE MOTEEYTAPHYES DOpMYTTY BEIIECTER (CM. HIEWCE MYHEME &—5), VEA3aTE SHIUSHHA
SIEFTPOCTPHOATETEHCCTH M BATENTHOCTE AT0MOE E KOBATEHTHOM COSTHHEHMH, BHT CEASH H THII
EPHCTALTHIeCKOH pelleTEH, arperaTHoe COCTOARNE (B ORMHEX VeIoEHax). CocTaeHTE
rpadEecEyI0, STERTPOHHVES H CTPYVETYPEVIO QOpMITIE VEA3aHHEIX HE#E EEIIecTE.

a) Xmop. [Towenmy MomeryIa xaopa Godee mpodHAT, TeM Moderyna dropa?

0) Asor. Kar oObACHMTE XHMHYECEVED HHEPTHOCTD MOJISEYTI 230T4 B COCTEEE BOSTVXA B OCBIMHEIX
VEMOBHAX]

&) MeTHmarme

PEEC}IOTPE'TB MOTEIR EpHC-"[E.'L-'EI‘IE‘CI{GE PEIIETEH ALTOTROIOIT ENQOHIMEHCHIA VIDISpoaa —

rpadmTa.
—¢ 00—
5
P L«

JaTE XapaRTepHCTHEY EIHARNA OpOCTPaEcTECHEEX QarTopos Ha CEOHCTER STOTO ESIIRCTEL

PaccuoTpeTs XapafTep XHMHYECKOH CBASH B Momteryaax HyO u WH . BaleHTHEE BOSMOEHOCTH
aromoE. OOoCHOEATE COCTAE EHYTPEHHeH chephl H XapakTep XIMHUeCKOH CEATH B FOMITIERCAX:
[Ag(NH;);]OH, Na[Al{OH)(H,0),]. CocTaBHTE 3I8KTPOHAEIE H CTPVETYPHEIE SOpM}Th

Bremmcaars SHEPTHHD E2#J0H XFWMIIECEOH CEASH B MOTIEEYVIE METAHA, HCIIOIBIYA CREMYC

i
CH, — 'C'+ 4H" — 1647 kJTx/MoTE

CH, = Cl, = CH;C1 - HCl+ 100 0%

Henomesya naesre o cEOHCTEAX EOBATSHTHOH CEASH, SAMCATE B MOISEVIIAPHOR H CTRVETYpHOH
topuax VPAEHEHES PeaRIH ETCPoH CTATHE AIoTeHHpPOBANET METAHA. YEASATE OXEHAeMEI
TemnoEcH 3dderT pearim (CcormacHEs MPHESTEHHOMY PACIeTY SHEPTHH PAspPEIEA M 00pas0EaHIA
cEA3eH)

BE¥HEIM €70 CEOHCTEOM ABIIeTCA MIACTHYHCCTE. [Py Tol OpHMpoIHEE IOMMep HICIOpeHa —
TYTTanepda — JMAcTHYHOCTER He obnagaet. IIpreectr B cTpyETypHOH dopue dparuenTs
MAEPOMOISET STHE OOIHMEPOE H 00RACHHTE PASHHITY B HX CEOHCTEAX

Hatypanessni kayeyE — IOIHMED H30OpeHa (2-MeTHI0yTagrnesa-1 3) mmeforo crpoenrd. Hantomee

KoHTpoJsbHbIE BONIPOCHI:

B kako#i mape aToMOB XUMHYECKas CBS3b UMEET SPKO BhIpaXKCHHBIN HOHHBIN Xapakrep: K- F, O - F, F - F,

P-F?

CocTaBbTe JICKTPOHHBIE CXEMBI CTPOSHHMS MOJICKYJI. B Kakol MOJIeKyJIe CBsI3b KOBaJICHTHAS
nonsapuas: Cl2, 02, HI, KCI?

Hansr Bemecta: H2SO4, PCI5, Br2, CO2, Fe, H20. Onpenenute THIT XUMUYECKOM CBSI3H.
CKobKO 00IIUX Tap BO3HUKAET IPH 00pa30BaHUN MOJIEKYI a30Ta?
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INPAKTUYECKOE 3AHATHUE
Kiaccnpukanus 1 HOMEHKJIATYPa HEOPraHUYECKUX COeJMHEeHU I

eJgp NMPaKTHYECKOT0 3AaHATHUS

C(bOpMI/IpOBaTI) IMOHATHA HCOPIraHMYCCKUX BCUICCTB, HAYUNUTh AaBaTb Ha3BaHWA HA IPUMEPC
(GOpMYITHPOBKH OIpEeNeHHs] HEOPraHMYECKMX BEIIECTB; IO MOJICKYJSIPHBIM (opMyliamMm
BEIIECTBA HAYYUTH 3AMHCHIBATh CTPYKTYPHBIE (DOPMYIIBI HEOPTraHUIECKUX COCTUHECHUH .

MeTtoanyeckuii MaTrepuaJl

K BaxxHeHmum Kjaccam HCOPraHM4YCCKUX BCIICCTB OTHOCAT:

¢ TIPOCTBLIC BCUICCTBA (MeTaHJIBI )51 HeMeTaJIJIBI),

® OKCHIBI (KI/ICJ'IOTHBIG, OCHOBHBIC U aM(i)OTepHBIG),

¢ THUAPOKCHABI (‘IaCT]':: KHCJI0T, OCHOBaHMHAI, aM(I)OTepHBIe I‘I/II[II)OKCI/II[BI),
® COJIM.

HpOCTBIC BCIICCTBA OOBIYHO ACJIAT Ha MCTaJIJIbl 1 HEMCTAJIJIBI.

Mertasibl — MPOCTHIC BEIIECTBA, B KOTOPBIX aTOMBI CBSI3aHBI MEXKTy COOOH
METAJTMYECKON CBA3BIO.

Hemeranmbl — IMPOCTBIC BCUICCTBA, B KOTOPBIX ATOMBI CBA3aHbI MCIKIAY coboi
KOBaAJICHTHBIMH (I/IJII/I MC}KMOHCKYJIHPHBIMI/I) CBA3sIMU.
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[To XuMHUYECKHM CBOMCTBAM CPEJIM METAJNIOB BBIICIAIOT TPYIITY TaK Ha3bIBAEMBIX
aM(OTEPHBIX METAJIIOB.

DTO Ha3BaHUE 0TpaxXacT CITOCOOHOCTB 3TUX MCTaIJIO0B, X OKCHJ0B 1
T'MAPOKCHUIAO0B PCAarupoBaTh KakK € KUCJIIOTaMH, TaAK U CO IICJIOYaMHU.

OKCI/II[BI — 6I/IHapHI>Ie COCANHCHUA, OAHUM M3 IBYX 3JICMCHTOB B KOTOPBIX
ABIACTCA KHCIIOPOA CO CTCIICHBIO OKUCIICHUA -2.

OcHoBHble | AMdotepHbie | Kucinornsie Heconeobpazy | ConeobpaszHbie

OIIHE (mBo¥iHBIC)
Oxkcupsl Oxkcupsl 1) Oxcunpr Okcusl Hexkotopsie
METaJJIOB B | METAJIJIOB B HEMETAJIOB, HEMETAJIIOB, OKCHJIBI, B
CTETICHSX | CTEIMEHAX KpoMe KOTOPBIM HE KOTOPBIX IJIEMEHT
OKHUCJICHHSI | OKHCIICHUS HECO0JIEOOPAa3yIoIl | COOTBETCTBYIOT | UMEET 2 CTCTICHH
+1, +2, UX; KUCJIOTEL. OKHUCJICHUS
KpoMme




amporepn | +2: 2) Okcuasl Fes0q4
BIX. TobkoBe, METAJJIOB B NO. N,O. CO

Zn, Sn, Pb; CTEIEHX (Sid) P

+3 (8ee, OKHMCJEHHS OT +5

KpoMe Y BBIIIIE.

L&203), +4
ConeolOpasywmue

Kaxxnomy coneobpaszyromiemMy OKCUly COOTBETCTBYET T'HIPOKCHU:
OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBAHUS;
AmpoTepHbIM OKCHIaM — aM(pOTEPHBIE THIPOKCUIBI,

KucnotHbIM OKcHIaM — KUCITOPOCOACPIKAIINE KUCIIOTHI.

IM'aapokcuasl — coequHEHUsI, B COCTaB KOTOPBIX BXoaAuT rpymnmna 9—-0O-H. 1
OCHOBAHUS, U KUCJIOPOACOIepIKAINE KUCIOTHI, U aM(POTEpHBIE TUAPOKCUIBI —
otHocsTcsa k TMTJIPOKCHUIAM!

THApoKCHARI

(O CHOBHEBIE TH/IPOKCHEI KHCI0THBIE TH/IPOKCHBI
{OCHOBaHIsT) { OKCOKHCITOTEI)
NaOH,KOH, Ca(OH),.Fe(OH),.... Be(OH),,Zn(OH),, A1(OH)5,Cr(OH)5,. HNO3, H,50,,H; PO, H,CrO,

AmiboTepHbIe THAPOKCH/BI

CBs3p MCKAY OKCHUAOM U IT'MAPOKCHUIAAMMU.

CreneHb [M'uapoxcu bl
EKHCHGHH Oxcun OcHoBa | Knucaotsl [Tpumepsl
HUS
+1 2.0 O0H H20 KOH HCIO
+2 20 3(0OH)2 | H290; Ba(OH), |?
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+3 3,03 3(0OH) 3 | HO0O; (meta-popma) Al(OH) 3 HNO;
--(+H20) = H3PO3
H3203; (opto-hopma)

+4 20, |- H.20:»> |- H>COs
H430 4 H 4SiO 4

+5 2,05 | ----- H30: > |- HNO3
H3204 H3PO4

+6 203 |- H20, |- H2SO4

+7 2,07 |- H30, |- HCIO,4
--(+ 2H,0) = Hs1Os
H 5206

KAK COCTABUTDH ®OPMVIJIY KHUCJIIOTHOI'O I'MAPOKCHUJIA

A. Eciun uétHas creneHb okucieHus djiemenTa B okcuje: IIPUBABJISAEM BOJY
K okcunay. Ilpumep: WO3 —(+H20) 2 H,WO,

b. Ecinu HeyeTHast cTeneHb OKUCICHUS

Mera-dopma kucnoter - OANH Opro-popma kucioTel — ornuyaetcs or META-
atom Boaopoaa: HOIO dbopmbl Ha 0JIHY MOJIEKYITY BOJbI. H3DOx+

[Tpumep: Oxcupg As;Os, cTenieHb OKUCIIEHUS MBITIbsKA +5.
CocraBuM (GopMyJTy KUCIIOTHI: H*As*02x
Tak kak cyMmapHbli 3apsig =0, JIETKO paccyuTaTh, YTO X=3.
HAsOz; 3to META-dopma KHCTOTHI - METa-MBIIITBIKOBAsT KACIIOTA.

Ho nnst docdhopa u meimbsika cymectByet u 6omnee yeroitunBa OPTO-dopma.
[TpubasuB k meta-hopme HoO, momyuum HzAsO4. 310 opTO-

MBIIIBAKOBAA KUCJIOTA.

OcHOBaHMS — CIIOXKHBIE BELIECTBA, COJIEPKAIINE B CBOEM COCTABE THAPOKCHI-
nonsl OH™ 1 npu nuccounanm oOpaszyroye B KA4eCTBE aHHOHOB TOJIBKO 3TH
VIOHBL.

Twunbel ocHOBaHMI
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MOATPYIIIIbI, HAYMHAS C KaJIbIHA:

Ca(OH),, Sr(OH),, Ba(OH);

2) TUAPOKCU]IBI METAJIJIOB BTOPOI IPYyMIIbI IJIABHOU

PactBopumsie (Illenoun) HepactBopumsbie
1) ruapoKCHIBI METAIIIOB MEPBOM TPYIIIBI II1aBHOM Bce ocranbHble
noarpynnsl: LIOH, NaOH, KOH, RbOH, CsOH TUAPOKCUIIBI METAJIIIOB.

KHUCJIOTHOCTD ocnoBanus — 370 yucio rpynn OH B ero popmyie:

OJTHOKHMCJIOTHBIE — COAEPIKAIINE TOIBKO | ruapokcorpymnmy

JIBYXKHCIIOTHBIE — UMEIOLNE 2 TUAPOKCOTPYIY;

TPEXKUCTOTHBIE — ¢ TpeMs rpynnamu OH.

Kucnots! — ci10xHEBIE BCUIICCTBA, COACPKAIIUC B CBOCM COCTABC MOHBI OKCOHUA
H" unu Impu B3&HMOHGﬁCTBHH C BOI[Oﬁ 06pa3y}01uI/Ie B Ka4CCTBC KaTHOHOB TOJIBKO

OTHU UOHBEI.

KJIaCCI/I(bI/IKaLII/IH KHCJIOT 110 COCTAaBY.

Kucnopoaconeprkariye KUCIOTHI

BCCKI/ICJIOPOIIHBIG KHUCJIOTBI

1) BeICIIIHE KHUCTIOTHI

H>SO4 cepras kuciora
HNOj3 azotHas kuciora
HsPO4 pocdopras kucmora
H.CO3 yronpHas kucimota
H>S103 kpeMHUeEBast KHcaoTa

2) KUCJIOTBI C MEHBIIIEH CTENEHbIO
OKHCIICHUSI HEMeTasia

H>SO3 ceprncras kucnora

HNO, a3zorucrasg kuciora

HF ¢TopoBomopoanas kuciaora

HCI xmopoBoiopoiHast KucyioTa (costHast
KHUCJIOTA)

HBr 6pomoBogopoaHast KMCIOTa
HI nonoBogopoaHas kuciora

H.S cepoBooponnas kuciaora

Knaccudukanus KuciaoT no 4uciay aToMoB BOJAOPOJA.

OIHOOCHOBHBIE JIByXOCHOBHBIE TpexocHOBHBIE
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HNO3 azoTHas

HF ¢TopoBogopoanas
HCI xnopoBonoponnas
HBr 6poMoBoopoHast

HI nonoBonopongHas

H>SO4 cepnas H3PO4 dbocdopnas
H,SO3 cepuucras
H>S cepoBoopoHast
H,CO3 yronsHas

H2S103 kpemHneBas

Krnaccuduxkanus no cuiie 1 ycTOH4YMBOCTH

CunbHBIC KMCIIOTHI

Cna0Oble KHUCIIOTHI

HI nogoBonopogHas
HBr 6pomoBogopogHas
HCI xmopoBomopoaHast
H,SO4 cepHast

HNO3 azotnHas

HCIO4 xmophas

HF ¢ropoBogopoanas

HsPO4 pocdopnas

HNO; azorucras (HeycroitunBas)
H>SO3 cepuucras (HeycToitunBast)
H,CO3 yronpHas (HeycToiuuBas)
H.S1 cepoBogoponas

H2Si03| kpemHueBast

CH3COOH ykcycHas

Couu — 3TO CIIOKHBIE BEIIECTBA, COCTOSIIINE U3 OJHOTO (HECKOIbKHUX)
aTOMOB MeTajuia (Wi 60Jee CI0KHBIX KATHOHHBIX TPYIII, HapUMED,
aMMOHUKHBIX Tpymit NHs") 1 o1HOTO (MM HECKOJIBKHX) KHCIOTHBIX OCTATKOB.

Knaccuduxarus conei.

COJIN

Cpenunue Kucnsie

OcHoB-HbIC | [|BOIiHBIC Cwme- Kommiexkcubie
IIaHHbBIC
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IIponykr | IIpomykr | IIponykr |[Conepxkat Conep-xar Conepxat
IIOJIHOTO | HEMOJI-HOTO | HENOJI- |Ba Pa3HbIX |OAWH KOMILUIEKCHBIN
3aMElIeHNs | 3aMELIEHNs | HOTO 3aMe- [METalia U METAJUI MU | KATHOH WJIA aHUOH —
aTOMOB aTOMOB HIEHUS |OJUH JBa aTOM MeTajua,
BOJIOpoJa B | BOJIopo-aa B | OH-rpynn |KUCIOTHBIA — |KUCIOTHBIX CBSI3aHHBIN C
KHCJIOTE Ha | KMCJIOTE Ha Ha OCTaTOK OCTaTKa HECKOJIbKUMHU
MeTajul MeTajl | KUCJIOTHBIN JUTaHAaMU.
OCTAaTOK
AIClI3 KHSOq4 FeOHCI KAI(SO4), CaClBr Kz[Zn(OH)4]
Xnopugn |['mapocynsd| Xnopua Cynbdat Xnopun- | TerparugpoOKCOLMHK
QFOMUHUS | aT KU |TUIPOKCOXK | alIOMUHUSA- | OpoMH] aT KaJns
eie3a (1) KaJus KaJIbIUs

Homenkmnarypa coneid. B Ha3BaHUAX COJIEN UCTIOIB3YIOTCS JIATHHCKUE HAa3BaHUSA
00pa3yIouX KUCIOTh HEMETAIIIIOB.

Onement | JlatTmHCKOE Ha3BaHHE Kopenb
H TUJIPOTCHUYM I'N/IP-
C KapOOHUKYM KAPB-
N HUTPOTCHUYM HUTP-
S cynbdyp CVYJIb®-
ITocTpoeHne Ha3BaHU COJIEH.
Conp kakoit Kucnornseiit HasBanue [Ipumepsr
KHCJIOTBI OCTaTOK cosieit
Azotnasg HNOz | NO3” HUTPATHI Ca(NOz3), HUTpaT KaIbIUsa
KpemuneBas SiOs* CHJTHKATBI Na,SiO3 cunmukat HaTpust
H2Si103
2 VYronbHas COs* kapOoonatel | Na;CO3 kapOoHat HaTpus
= H2COs3
S
= dochopHas PO docdaTs AIPO, pocdar amromuHus
E HzPO4
Q
% Cepnas HSO4 | SO4% cynb(haTbl PbSO4 cynbdar cBuHIA
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bpomoBogoponn | Br OpoMuU/IbI NaBr 6pomu Hatpus
as HBr
HNonosomoponna | I° MOIUBI KI nogun xanus
st HI
;; CepoBogopoana | S% CYJIb(UIBI FeS cynbdun xenesa (1)
5 s HoS
=
) Consnas HCI1 CI XJIOPUJBI NH4Cl xnopug ammonus
)
=
5 (XJIOpOBOJIOPOIH
& as)
S
> ®dTopoBoAopoaH | F dbropuas CaF; ¢Topun kanbius
3 as HF
bonee | Cepaucras SO5* CYJIb(UTHI K>SOz cynpdut xamus
Hu3kasa | kuciora HySO3
CTerl.
Azotucras NO, HUTPUTHI KNO; HuTpuT Kanus
OK.
HNO;

Kucnpie comu, TOMUMO HOHOB METaJlIa M KUCIIOTHOTO OCTaTKa, COJEPKaT
MOHBI BOJIopo/ia. Ha3BaHuUs KUCIBIX COJIel coiep KaT MPUCTaBKy "THapo":
NaHCO3 — cudpoxapbonam nampus,

KoHPO4 — cuopogpocpam xanus,
KH2PO4 — oueuopoghocgham ranus.

OCHOBHBIE COJIH, TOMUMO MOHOB METaJlJIa U KUCJIOTHOTO OCTaTKa, COJIepKatT
TUAPOKCUIIbHBIC TpyIbl. OCHOBHBIC COJIM 00PA3yIOTCS TP HETIOTHOM
HEWTpaau3auu ocHOBaHUs. HazBaHMs OCHOBHBIX COJIeH 00pa3yIOT ¢ ITOMOIIBIO
MPUCTABKHU "THIPOKCO":

Mg(OH)CI - cuopokcoxnopuo maenus (ocnosnas connv)

JIBOMHBIE COJIM — UMEIOT JIBA Pa3HbIX KaTHOHA METasla WK aMMOHHUs. B
Ha3BaHUH UX MEPEUUCIIAIOT Uyepes aeduc:

(NH4)Fe(SOa)2 — cynvgpam sicenesa (11)-ammonus.

CMelIaHHbIe COJTM — UMEIOT IBa Pa3HbIX aHWOHA KHUCIIOTHBIX OCTaTKOB. B
Ha3BaHuH uX Has3biBaroOT uepes aeduc.: CaOCly wi CaCl(OCl) - xaopuo-
2UNOXTIOPUM KALbYUSL (MPAOUYUOHHOE HA36AHUE XIOPHASL U36ECTb).
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KoMiekcHbie colii — COAepKaT CI0KHBIN KOMIUIEKCHBIM aHUOH (MIIA pexe
KaTHUOH), COCTOSIIIUI U3 MeTaJlJIa-KOMIIJIEKCO00pa3oBaTess U HECKOIbKUX
JUTaH/I0B (OTPULATENBHO 3apsyKEHHBIE HOHBI WM MOJIEKYJIbl aMMHAKa UJIH BOJIbI).

Ipumep: K[AI(OH)4] — mempaecuopoxcoamomunam xanus
Ks[Fe(CN)e] — cexcayuanogpeppam xanus
[Cu(NH3)4]Clz — x10puo mempaammunmeou (11)

BbriToBBIE (TpUBUANIbHBIC) HA3BAHUS HEKOTOPBIX COJICH.

Conw Meosicoynapoonoe nazeanue Tpaouyuonnoe nassanue

NaHCO3 IM'uapokapOoHat HaTpus Cona nutbeBas

Na,COs KapGonar Hatpus Cona KaJIbIIMHUPOBaHHAS

K2CO3 KapGonar kanus [ToTamm

Na,SO4 Cynbdat HaTpus ['mayGepoBa coiib

KCIO; XJopar Kaiaus beproneToBa coib

Caz(POa4): docdar KaabIus dochopur

CaCOs3 KapOonar kanbrus H3BecTHAK

CuSOQO4-5H,0 [Tentrarunpar cynbsdara Mmenun | MenHbINH KyImopoc

Na,CO3-10H,0 Jlekarunpat kapOoHaTa Cona kpuctamIndecKast
HATpUS

IlpakTH4Yeckast 4acTh
1 Bapuant

(1) Harmcats dopmymy okcuna O, ocoarus (OH), comu (SO4)* ans aroma kansims Ca.
[MonyunBIIMECs BEIIECTBA HA3BAT.

(2) Borumciuth cTeTIEHb OKUCIEHUS cepbl S B coequHennu HaSO4.

(3) HammcaTh (opMyity BEIIECTB 110 HA3BaHUAM:
e  Okcup xenesa (1)
e Tuapokcun Gapwust
e Xiopua HaTpus

(4) Pacnionoxure XuMuUecKue 1eMeHTHl — 1) a3ot 2) hocop 3) MBIMIBSK B TOPS/IKE YBETHYCHUS
aTOMHOTO pajyca.

2 BapuaHT
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(1) Harucats dopmyny okcuna O, ocopanus (OH), comu (PO4)* ans aToma maraus Mg.
[MonyuuBiIMecs BelecTBa Ha3BaTh.

(2) Boruucnuts crenienb okucienus pocdopa P B coemunennn NazPOas.

(3) HammcaTs (hopMyITy BEIIECTB 110 Ha3BAHUSM:
e  Oxcua meu (11)
e ['WapOKCU] KalnbUuUs
e Cynbdar oepunus

(4) Pacrnonoxure XMMUYECKUE AJIEMEHThI — 1) Kanuit 2) HaTpuii 3) INTUH B IOPSIKE YBEITHYCHUS
METaJUINYECKUX CBOMCTB.

3 BapuaHT
(1) Harmcats dopmyny okcuna O%, ocroBanus (OH), comu (NOs)” st atoma maraust Mg.
ITonyuuBlIMECS BEllleCTBA HA3BATh.

(2) Boruucnuts crenienb okucienus yriaepojaa C B coequaennn NaxCOz.

(3) HarmcaTs hopMyITy BEIIECTB 110 Ha3BaAHUSIM:
e Okcupn yraepoaa (1V)
e ['uapokcuj aaTOMUHUSA
e KapOonar KambIus

(4) Pacronoxurte XUMHYECKHE DIIEMEHTHI — 1) yritepos 2) KpeMHHM 3) TepMaHHii B TIOPSIKE YBETUUIECHIS
HEMeTanmnueckux CBOUCTB.

Hammummire ¢hopMyIisl CIeyOmuX COSTMHEHNN:

mepmanradar KobamsTa (11)
okcu cepsr (1V)
rugpokcu sxemesa (111)
docoar meau (11)
CEPHHUCTAs KMCIIOTa
cynsdun xpoma (1)
OKCH/T JINTHS

CHJIMKAT HATPHSI

. THIPOKCHJI KaJIbIIHsI

10. MBIIBSIKOBAsT KHCIIOTA

CoNOOR~wWNE
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HNPAKTUYECKOE 3AHATHUE
CxopocTh XUMHYeCKOl peakuuu. BiusiHue pazinyHbIX GaKTOPOB HA CKOPOCTH
XMMHYECKHX peaKnuil.

Lenap npakTH4eCKOro 3aHATHS
CdhopmupoBaTh TOHMMAHHE O CKOPOCTH XHMHYECKHX peakuuid. M3yduTh BIUSHUE
(axTOpOB HAa M3MEHEHUE CKOPOCTH XUMUYECKUX PEAKIIHHA.
MeTtoanyeckuii MaTrepuaJl
CkopocTh XMMHYECKOH peakuMu — 3TO0 H3MEHEeHHe KOJIU4YecTBa pearupyroiiero
BelllecTBA B eIMHUILY BpeMeHH B eIMHNLEe 00bEéMa.
F_L,An_ac
V At At
I — CKOPOCTh XUMHYECKOIl peakunn
V — 06bém, M°
Dn — koanvecTBO BemecTBa, MoJIb
Dt — npoMe:KyTOK BpeMeHH, ceK
DC — moasipuas konunenrpauus (Dv/ V)

@akTOpBI, BIUAIOIIAE HA CKOPOCTh XUMHUYECKOW peaklinu

1. mpupona pearupyronmx BeuecTs
Yem npouHee XMMHYECKHE CBSI3U B BellleCTBE, TeM TPYy/Hee OHO BCTYNAET B PeaKLHIO.

2. KOHIICHTpAIUs PEarupyroIinux BEeIecTB
IIpy noBBIIEHNH KOHIEHTPANMU XOTs ObI OJHOT0 W3 pearupylolmMx BellecTB
CKOpPOCTh XHMMHYECKOW peakluu BO3PACTaeT B COOTBETCTBHM C 3aKOHOM
JAefCTBYIOIIHUX MAacC.
aA +bB < IC
vi = ki - [A]”- [B]°

3. naBieHHe (B peakusx ¢ y4aCTHEM ra3oB)
OpU HAIMYAKM Tra3000pa3HbIX PEArcHTOB - TIOBBINICHUE JABJICHHS  IOBBIIIACT

KOHICHTpPALUIO F33006pa3HBIX BCIICCTB, YBCIIMYUBAA CKOPOCTb PCAKIIUH.

4. TemmepaTypa
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MNpasuno BaHT-lodhda

C noBblweHnem Temnepatypbl Ha kaxgbie 10°C
CKOPOCTb peakuun Bo3pacTaeT B 2 — 4 pasa

L-T
V - 10
% e
T, — HayanbHas Temneparypa;
T, — KOHeYHas Temnepartypa;
V;,, V;, — ckopocTb peakuun npu T, n T,

Y — TemneparypHblil KO3apULUNEHT
CKOPOCTU peakuuu (y = 2 — 4)

5. JEWCTBUE KaTau3aTOpPOB, MHTMOUTOPOB

KaTtanuzatop —yckopsieT pa3inyHble XMMHUYECKHUE PEAKIIUH B 3aIaHHOM HaIlPaBJICHHUH.
6. TOBEPXHOCTH PEArMPYIOIINX BEIIECTB B CIy4ae reTePOTCHHBIX PEAKIIHIMA

Yem Mesibue TBEP/IbIE YACTHLBI, TE€M 00JIbIIIEe CKOPOCTh XUMHYECKOI peakIum.

IIpakTHYeckass 4acTh

1. TemneparypHbiii K03 ¢duieHT peakiuu paBeH 3. Bo ckoibko pa3
YBEJIMYUTCS CKOPOCTh PEAKIIMU TP YBEIMUYEHUU TeMIiepaTypsl Ha 40°7
2. Ha ckonbko rpagycoB cienyeT IMOBBICUTh TEMIIEpaTypy, UTOOBI

CKOPOCTh PEaKIMH TOBBICUTH B 729 pa3, MpH yCIOBUH, YTO TEMIEpPaTypPHBIH
K02 PUIIMEHT peakIuy paBeH 37

3. OnpenenuTs TeMIiepaTypHbIi KO3 PUIIMEHT CKOPOCTH PEAKIUH, €CIH
Ipy NOHM>KEeHUU TeMreparypsl Ha 80°C peakuus 3ameisieTcs B 256 pas.
4. IIpu 150°C HexoTopasi peakuusi 3aKaHUYMBAETCS 3a 16 MHUHYT.

[IpuHumas TemmnepaTypHbId KOX(POHUIIMEHT CKOPOCTH PaBHBIM 2,5 paccUuTamTe,
4yepe3 Kakoe BpeMs 3aKOHUYUTCS 3Ta peakuus, eciau npoBoautsb ee nmpu 200C° u npu
80°C.

5. Bnagenerny aBToMamMHbBI MOKPACWI €€ HOBOM KpackoW, a 3aTeM
OoOHapy’KUJI, YTO COTIIACHO MHCTPYKIIMU OHA JTOJDKHA coxHYTHh 3 4 mpu 105 °C. 3a
Kakoe BpeMs BBICOXHET Kpacka mpu 25 °C, ecnu TeMrepaTypHbId KodhQUIeHT
peaKIuu MoJIMMEPU3ALINY, JIEKAILIEH B OCHOBE 3TOr0 Mpoliecca, paBeH 27

32



INPAKTUYECKOE 3AHATHUE
XHuMHYecKoe paBHOBecHe
Lenp npakTH4YeCKOro 3aHATHS
Hayuutbcs npumensts npunnun Jle-11larenbe; n3ydnts BIUSHUE PA3IHYHBIX (PAKTOPOB HA
CMEIIIEHHE XUMHUECKOTO PaBHOBECHUS
MeTtoanyeckuii MaTepuaJl

CKOpOCThIO XMMMUYECKON peakUuu U OIpelessieTcs M3MEHEHHEM KOHILIEHTpAaIUuU
OJIHOTO M3 PEAarupyrolluX BELIECTB WM OJHOTO W3 IPOAYKTOB pEaKUUU B EAUHUILY
BpEMEHHU.

CoctosiHME 00paTUMON peakIiy, MPU KOTOPOM CKOPOCTh IPSIMOM pEaKIUHU paBHA
CKOPOCTH 00paTHOM peakiuu, Ha3bIBACTCd XMMHUECKUM PABHOBECHEM.

XUMHYECKOE pPaBHOBECUE SIBIISIETCS MOJABIKHBIM. [lpu HM3MEHEeHMHM BHELIHUX
YCIIOBUH CKOpPOCTH MPSMON M 00OpaTHOW peakuuil MOTYT CTaTh HEOJUHAKOBBIMHU, YTO
00yCIOBIMBAET CMELICHUE PAaBHOBECHS.

Ecnu B pe3ynbpraTe BHEIIHETO BO3IEHCTBUS CKOPOCTh MPSIMON peaKuy CTAHOBUTCS
00JIbIIE CKOPOCTH OOpaTHOW peakiuu, TO TOBOPST O CMEIIEHUH PaBHOBECHS BIPABO (B
CTOpOHY mpsiMoi peakuuu). Eciam ckopocTh oOpaTHON peakiuu CTaHOBUTCS OOJIbLIE
CKOPOCTH MpSIMOM peakluu, TO TOBOPAT O CMEUICHHUH PaBHOBECHs BJIEBO (B CTOPOHY
oOpaTHOH peakiun). Pe3ynbTaToM cCMelleHHs PaBHOBECHUS SIBIISIETCS TIEPEXO]] CUCTEMBI B
HOBOE PaBHOBECHOE COCTOSIHUE C JAPYTUM COOTHOLIEHHMEM KOHLEHTpALUi pearnpyromux
BEIIECTB.

HanpaBieHne cMelieHus: paBHOBECHs ONpPENENseTcs MPUHIMIIOM, KOTOPBIA ObLI
chopmynupoBan Jle-lllatense: ecnu Ha paBHOBECHYIO CHCTEMY OKa3bIBAETCSl BHEILIHEE
BO3JICMCTBUE, TO PAaBHOBECHE CMEIIACTCSI B CTOPOHY TOW peakmuu (MpSIMOU WM
00paTHOI1), KOTOpasi MPOTUBOJACHCTBYET 3TOMY BO3JICHCTBHIO.

1) BausiHue TeMIepaTypbl Ha CMEIICHUE PAaBHOBECHS

L4 PeaKHI/II/I, COITPOBOXAAOIIHUEC BBIJICIICHUEM TCIIJIOTHI, Ha3bIBAIOTCsA
IK30TEPMHUYICCKUMU.
L4 PeaKHI/II/I, COIMPOBOXAAOIIHUECH IOTJIOIICHHUEM TCIIJIIOTHI, Ha3bIBAKOTCA

IHAOTEPMUYECCKUMM.
L4 HpI/I MOBBIIICHUU TCMIICPATYPHI - B CTOPOHY BHI[OTepMquCKOﬁ pCaKuuu.

N, +3H, < 2NH, +Q
=

¢ [Ipu NOHMKEHUH TEMIIEPATYPBI — B CTOPOHY IK30TEPMUYECKON pEaKIUu.

N, +3H, < 2NH, +Q
—>

2) Bnusiaue nsmMeHeHus KOHIOCHTpAIIUN BCUICCTB

L HpI/I YBCIIMYCHUHU KOHICHTPALIUHU OOAHOTO U3 BCHICCTB PABHOBCCUC CMCIIACTCA B CTOPOHY
€T0 paCXoaOBaHU:.

N, +3H, < 2NH, +Q
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—

[Ipu yMeHbIIEHUN KOHIEHTPAIMU — B CTOPOHY €r0 00pa3oBaHUs.
N, +3H, < 2NH; +Q
<

3) BiusiHue u3MeHEHUs 1aBICHUS

[Ipy yBeuYeHUM OaBJeHHSI PAaBHOBECHE CMEIIACTCS B CTOPOHY TOW PEaKIUH, MPHU
KOTOPO 00beM 00pa3yIoIIUXCs Ta30B MEHbIIIE.

Bausinue naBjieHHsI Ha COCTOSSHHC PABHOBECHS TIPOSBISETCS TOJIBKO TPU HATUYHHA B
cucteme razos !!!

N, +3H, < 2NH,

8,

P!
V|

4) Karanuzatop He BJIMsIeT Ha CMEIICHHUEC XMMHYECKOTO PABHOBECHs (OH JIHIIb
YCKOpSIET Tpoliecc ero nocTikeHus) KaranuzaTopsl yBeIMYHBAIOT KOJUYECTBO
AKTUBHBIX MOJIEKYII

IIpakTHYecKkas 4acTh

B KaKylO CTOPOHY CMECTUTCA pPpaBHOBECUE B peEaKUNN

280,,+t0,, =280, ,+Q

a. NpY yBENIMYEHNN KOHLUEHTPALMMN UCXOAHbIX BELLECTB
6. Npu yBeNMYEHUN TeMNepaTypbl
B. NPW YBE/INYEHUWN AaBNEHMUA

1. BnpaBo (B CTOpOHY 06pa3oBaHUs NPOAYKTOB)
2. BNeBoO (B CTOPOHY 06pa3oBaHUA UCXOHbIX BELLECTB)
(oTBeT: a-undpa, 6-umndpa, B-undpa 1 uan 2)

B KaKYO CTOPOHY CMECTUTCS PaBHOBECKE B peakLumn
N, +3H, < 2NH; +Q

a. NpU yBEIMYEHUN KOHLEHTPALMN UCXOAHbIX BELLECTB
6. Npu yBENMYEHUN TEeMNEPATYPbl
B. MPY YBE/INYEHUMN [ABNEHUS
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1. BnpaBo (B cTOpoHY 06pa3oBaHMA NPOAYKTOB)
2. BNneBo (B CTOpPOHY 06pa3oBaHNA UCXOAHbIX BELLECTB)
(otBeT: a-undpa, 6-undpa, B-undpa 1 nnm 2)

B KaKylO CTOPOHY CMeCTUTCA paBHOBECKNE B peakKunun
2H,+0, < 2H,0+Q
a. npun ysean4yeHMmM KOHUEHTPaALNN NCXOOHbIX BEWECTB

6. Npu yBenMYeHUM TemnepaTypbl
B. MPY YBE/IMYEHUUN AABNEHUA

1. BNpaBo (B CTOpPOHY 06pa3oBaHMA NPOAYKTOB)

2. BneBo (B CTOPOHY 06pa3oBaHUs UCXOAHbIX BELLECTB)
(otBeT: a-undpa, 6-undpa, B-undpa 1 nnm 2)
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INPAKTUYECKOE 3AHATHUE
Peakuun noHHoro oo6mena

]_Ie.]'lb NMPAKTHIECKOI'0o 3aHATUA

Hay‘-II/ITI)Cﬂ COCTaBJIAATh YPAaBHCHUA peaKIII/Iﬁ B MOJICKYJIIDHOM W MOHHOM BHU/JIC, YPABHCHUA
TUAPOIIN3a COJIEH.

MeTtoanyeckuii MarepuaJl
DJIEKTPOJUTHYECKOH JUcconManueii HA3bpIBAIOT pacmaja dJICKTPOJUTa Ha
COJIbBATHPOBAHHbIC (THAPATUPOBAHHBIC) HWOHBI TOJa  JCHCTBHEM  MOJICKYI
pacTBOpHUTEIIS.
OcHOBaHHUsSI — DJEKTPOJIUTHI, JUCCOIUUPYIOMKUE C OOpa30BaHUEM THIAPOKCHI-
nonos OH"
KuCa0TBI — 3ICKTPOIUTHI, TUCCOIMUPYIOIIKE C 00pa30BaHKEM KaTHOHOB BOJIOPO/Ia
H-:
Cpenanue cojii, pacTBOPHMBIC B BOJIC, SBISIOTCS CHJIBHBIMHU JJICKTPOIUTAMHU M
JUCCOIIMMPYIOT ¢  OOpa3oBaHUEM  IOJOKUTEIBHBIX HWOHOB MeETalia M
OTPHUIATEIPHBIX MOHOB KHCJIIOTHOTO OcTaTka. Kucible coilu paccMaTpuUBarOT Kak
POJIYKT, TIOJYYAIOIIUICSI U3 MHOTOOCHOBHBIX KHCJIOT, B KOTOPHIX HE BCE aTOMBI
BojopoAa 3aMemieHpl Ha MeTaul. (OCHOBHBIE COJIM  XapaKTEpHBI IS
MHOTOKOBAJICHTHBIX META/UIOB U JHUCCOLMHPYIOT C OOpa30BaHHEM OCHOBHBIX H
KHUCIJIOTHBIX OCTaTKOB
Peakiiuu Mex1y MOHAMU HA3BIBAIOTCS MOHHBIMHU PeaKUMsIMU, 3 YPaBHEHUS dTUX
peaKkiMuu — HWOHHBIMU YpaBHEHUSMH. 3aluIlleM ypaBHEHHE pEakKIMu B
MOJICKYJISIpHOU popme:
CuSO4 + 2KOH= Cu(OH)2 + K2SO4
B nonHo# Gopme 310 ypaBHEHHE OYIAET UMETh CIETYIONUNA BU/:
Cuz + SOz 4+ 2K+ + 20H-= Cu(OH)2 + 2K+ + SOz4
I'mapoau3 com - 3TO peakiys oOMEHa MOHOB COJIM C MOHaMHU Bojibl. Hampumep,
ruaposns comn KNO2, 06pa3oBaHHON KaTHOHOM CHJIBHOTO OCHOBAHHS U aHUOHOM
c1aboi KUCJIOTHI, TPOTEKACT CISIYIONTUM 00pa3oM:- B MOJICKYJISIPHOU (popme
KNO2+H20 KOH + HNO2

- B MIOHHOM (popme

K*+ NO2 + HOH—K" + OH™ + HNO>
- B KpaTKOW HOHHOU (hopme

NO, + HOH—OH" + HNO>

IIpakTHYecKasi 4acTh

Hanumure ypaBHeHHs peakuuii B MOJIEKYJIIPHON M HOHHOM (popmax:
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| BapuanT

a) CoJIsiHas KUCJIOTa U HUTpAT cepedpa

0) xsmopun 6apus u cynbdar aTFOMUHUSL

B) OKCH/] aJIIOMUHHUSA U CEPHAst KUCIOTa

r) cynbgar xenesa (I11) u ruapokcun HaTpus
Il Bapuant

a) HUTpAT cepedpa U OPOMUT ATFOMUHUS

0) XJIOpHJl aMMOHHSI U TUIPOKCH]T HATPHS

B) Cynb(UI HATPUS U COJISTHASI KUCIIOTA

I') OKCHJI KJIbLIUS M a30THAS KUCIOTa
3aganue 2

[To KpaTKUM HOHHBIM YPaBHEHUSM COCTaBHTE MOJICKYIISIPHBIE U TTOJIHBIE
MOHHBIE YPaBHECHUS:

| BapuanT

a) Fe™ + 8% — FesS|
6) CO; +2H — CO; +H,0

Il Bapuant

a) Fe(OH); + 3H — Fe'™ + 3H,0
6) Mg’ + 2H" — Mg™™ + H,1

3aganue 3
MoryT 1 HaXOJUTHCS B PACTBOPE CIICIYIONINE HOHBI, €CIIM HET, TO TIoYeMy?
HanwmuTe KpaTKie HOHHBIC YPaBHEHUST BO3MOXHBIX PEaKIIUH.
| BapuanT
+

a)Na: SO;: SO¥: H
6) AP sor: ¢l H

Il BapuanT

a)Fe': OH: K: NO;

6)Ca’™ [CI': OH: SO
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MHNPAKTUYECKOE 3AHSITUE
OxucaIuTEeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN
eab NpakTHY€ECKOT0 3aHATHSA
Hayuurtbcst cocTaBiaTh ypaBHEHUSI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA METOIOM
AJIEKTPOHHOTO OajaHca, yMETh OIPEACNATh OKUCIUTEIh W BOCCTAHOBUTEIb W COCTaBIATH
YpaBHEHUS OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
MeTtoanyeckuii MaTepuaJl

Peaknuu, B pesynbTaTe KOTOPBIX H3MEHSETCS CTEIEHb OKHCIICHUS AJIEMEHTOB,
Ha3bIBAIOTCS OKUCIUTEIHFHO — BOCCTAHOBUTEIHLHBIMH.

CymiecTByeT HECKOJIBKO CIOCOOOB COCTABJICHUS YpaBHEHUW OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakuuii. MeToa dIeKTpOHHOro OanaHca, OCHOBAaHHBIM Ha
ompeiesIeHuH OOIIero Yrciia nepeMeniammnxcs MeKTpoHoB. Hanmpumep:

MnO: +KCIO3 + KOH = KoMnO4 + KCI + H20

OmpenenseM, aTOMbI KaKHX JIEMEHTOB U3MEHWIIN CTETIEHb OKUCTICHUS:

Mn**—Mn*® CI**—CIt

OmnpenenseM YUCIIO TOTEPSHHBIX (-) U MOJYYEHHBIX (+) AIEKTPOHOB:

Mn *4- 28 —Mn*® CI *>+ 68 —CI!

Uucno moTepssHHBIX U TIOTYYE€HHBIX 2JIEKTPOHOB JIOJDKHO OBITH OJJMHAKOBHIM.

O6a mporecca moypeaxkiuii n300pa3uM CIeayIOINUM 00pa3oMm:

BOCCTaHOBHTENL Mn'™* —28 — Mn™® |3 Mn — 68 — 3Mn okucneHue

41 tS - ~a1-1 -1t3 - -7-1
OKHCITHTE Cl”+ 68 —Cl 1 C1” + 68 — CI"' BoccranoBneHHe

OcHoBHbIE KOX(PQUIIMEHTH NpPU OKUCIUTEIE U BOCCTAHOBUTEJIE IEPEHOCHM B
ypaBHEHHUE PEAKINU

3MnO, +KClO; + 6KOH = 3K,MnO, + KCI + 3H,0

[Ipornecc nmpeBparteHust Mmapranua +4 B Mapraser| +6 ecThb mporecc oTaaqu (oTepu)
3JIeKTPOHOB, T.€. OKucienue; npouecc npespamenus Cl1*° s Cl? ects nponecc nonyuenns
AJIEKTPOHOB, T.€. MpoIlecC BOccTaHOBJICHUSA. BemectBo MnOz mpu 3TOM sBIAETCS
BoccranoBuTeaeM, KClO3 — okuciauTeneM.

IlpakTH4Yeckast 4acTh
3ananme 1
YKaxuTe B KAKUX COSAUHEHUSIX OCHOBHOM 3JIEMEHT OYIET TOJBKO
BOCCTAHOBUTEJIEM; TOJIbKO OKUCIUTEIEM:
I BapuanT Na2S, H2SO3, S, H2SO4
II BapuanT Cr (OH)3, H2CrO4, CrO , Cr
3ananmue 2
3akoHUYMTE ypaBHEHUs peakuuid. PacctaBbre K03 PUIIMEHTHI, UCTIOJIb3YSI
METOJI 3JICKTPOHHOTO OajaHca. YKaXUTe OKHCIUTETh U BOCCTAHOBUTEIT.
I BapuanT
a) MnO2 + KClO3 + KOH — K2MnO4+ KC1 + H20
0) Hq(NO3)2 — Hq + NO2+ O2
B) K2SO3 — K2S04 + K2S
I1 BapuanT
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a) CuCl2+ SO2+ H20 — CuCl + HCI1 + H2S04

6) NHaNO3z — N20 + H20

B) K2MnO4 + H20 — KMnOs4 + MnO2 + KOH

3ananue 3

Kakoit mporiecc (okuciaeHrue uid BOCCTAHOBJICHHUE ) MPOUCXOAUT MO TAaHHOU
cxeMe:

I Bapuant a) HNO2 — HNOs3; 6) PbO2 — PbCl2

I1 BapuanT a) H2S — S; 6) K2Cr207 — Cr(SO4)3

3ananue 4

3aKOHUNTE YPAaBHCHUS PEAKIUH, pacCTaBbTe KOIPPUIIUCHTHI, ONIPEICITUTE
OKHCJIMTEIIb U BOCCTAHOBUTEIb:

I Bapuanr a) Zn(akTt.) + H2SO4(koHI11.) — . . .

0) Ni + HNO3(pass.) — Ni(NO3)2+ . . .

23

II BapuanT a) Hqeueaxr) + H2SO4(xomm) — . . .

0) B + HNO3(pass) — HaBO3 + . . .
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INPAKTUYECKOE 3AHATHUE
XHuMHYecKUue CBOMCTBA U NIPUMEHEHHEe Ba)KHEHIIUX HeMeTalJI0B

Lenp npakTH4eCKOro 3aHATHS

CucremaTu3npoBarb, 0000IINUTh U 3aKPENUTh 3HAHUS OOydYarolUXCS O HEMETaulax M MX
COEJIMHEHUSIX

MeTtoanyeckuii MaTepuaJl

XHWMHUYECKUE CBOMCTBA HEMETAIUIOB U UX COCIMHEHUN

BemecrBa OO0uue cBolicTBa OT1iuuyuTeIbHBbIE CBOMCTBA
IIpocTsie 1. C meramnamu 1. TanmoreHsl BHITECHSIOT APYT
BEIIECTBA — 2. C HemerautamMu Jpyra ¢ pacTBOPOB COJICH.
HeMeTaLTbI 2. Kwucnopon pearupyet co

CJIO)KHBIMHU BEIIECTBAMU
3. Vriaepox pearupyer ¢ OKCHIaMHU
METaJIJIOB
4. VYriepona pearupyer ¢
YTIICKUCITBIM Ta30M
5. Kpemnuii pearupyer ¢
pacTBOpamu HIeIovei
Kucnorasie 1. C Bogoii (kpome 1. VYraexkwucislii ra3 ¥ OKCUI
OKCHJIBI OKCHUJa KpEMHUs) KPEMHUS pearupyioT ¢ MarHuem
2. C OCHOBHBIMH 2. Oxcuz KpeMHHUsI pearupyeT ¢
OKCUJAMHU yIIepoaoM
3. Co memnoyamu 3. Okcua KpeMHHS pearupyer ¢
COJISIMH, BRITECHSIS OoJiee
JeTy4ue OKCUIbI
Kucnotsr 1. MU3meHstoT OKpacky 1. IInaBukoBas KUCIOTa pearupyer
UHIUKATOPOB C OKCHJIOM KPEMHHUS
2. Pearupyiot c 2. A3OTHas U KOHIICHTPUPOBaHHAs
MeTaJlJIaMu CepHas KHCIOTHI IO 0COOOMY
3. Pearupytor ¢ pearupyror ¢ MeTajljiaMu
OCHOBHBIMH U 3. Ilpu HarpeBaHuU pasnararoTcs
aM(pOTepHBIMU a30THasl, YroJbHasl, KpeMHUEBas
OKCUJaMHU KHUCJIOTHI
4. C OCHOBaHMSIMH U
amdoTepHbIMU
TUAPOKCUAAMHU
5. C comsamu
Comu 1. C pactBopamu cosneii 1. [Tpu HarpeBaHUM pa3iararoTcs
2. C kucnoramu HUTPATHI, COJIM aMMOHHUS, KapOOHATHI
3. Co menoyamu (kpome KapOOHATOB IETOYHBIX
4. C meramnaMu METaJIIoB)
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IIpakTnuyeckas yacTb
3agaua 1. [locnymaiite oTpeIBOK U3 pomaHa «3arepssHHbIM Mup» Aprypa Konan Jloitia.

«Celtyac mocMoTpuTe, - ckazain Yemienmkep. - [locnennue 1HU s HapsAraia BCe CHIIBI CBOETO
yMa, 4TOoOBI pa3pelInTh 337a4y, KaKk HaM BBIOpaTbcs 0TCioAa. Mbl ke yOeImIInCh, 4TO CIYCK IO
OTBECHBIM CKaJlaM HEBO3MOJKEH, a TYHHEJsI OoJibIIe He cyniecTByeT. [lepedpocuTs MOCT Ha yTec
HaM, 0e3yCIIOBHO, HE yracTes. YTo ke Toraa aenarb? S Kak-To TOBOPUI HAIEMY IOHOMY JIPYTY,
YTO 3TH TeH3ephl BHIACISAIOT BOJOPOA B CBOOOTHOM COCTOSTHUU. OTCIO/Ia JIOTUYECKH BBITEKIIA
MBICJIb O BO3IYIITHOM IIIAPEe».

Paccuuraiite, kakast Macca MHKa NOTPeOOBaIach Obl, YTOOBI HATIOJHUTH AP 00BeMOM 1
KyOHM4eCKHUi METp, KOTOPBIM BOCIIOJIb30BAIMCH Obl YHACTHUKH HEYIABIIEHCS SKCIICIUIIUH.

Omeem.

Zn + 2HC1 = ZnCl; + H271,

n (H2) = 1000 (1) / 22,4 (1/mMo16) = 44,64 MOITb,

n (Zn) = n (H2) = 44,64 mous,

m (Zn) = 44,64 (moiib) * 65 (r/mMonb) =2901,6 T, v 2 xr 902 .

3anaua 2. [locnoymaiite oTpbIBOK U3 danTacTudeckoro npoussenenus A.P.bensesa «I'onoBa
npodeccopa Jloyaiisy».

«ITepBr1it pa3 B xu3Hu ApTyp Jl0y3:1b TOUYBCTBOBAJ, YTO HE B COCTOSIHUM OBJIAJIETh YYKOM
BoJiei. CBsi3aHHBIHN, O€CIIOMOTITHBIN, JISKAITANA Ha TI0JTY YeTTOBEK M3/IEBAJICS HaJ HUM. 3a ABEPHIO
pasnangock Kakoe-To murneHue. JJoyanb npo1oipKait neTh BCe TpoMye, HO BAPYT MOMEPXHYJICS.
UTto-TO pazapaxaino ero ropio. JJoy b mOTsSHYI HOCOM U MTOYYBCTBOBAJ 3anax. B ropie u
HOCOTJIOTKE HEMPHUATHO MIEKOTAJI0, BCKOPE K 3TOMY ITPUCOCAMHIIIACH PeXyIias 00Jib B Ti1a3ax.
3anax ycunuBaics. Jloyaib noxonoaen. OH noHs, 4yto PaBuHo oTpaBui ero xjaopoMm.  Hacran
€ro CMEpTHBIN Yac. 3aTeM cBeT norac, ¥ Jloys:1b C10BHO mpoBanuics... OUHyJICS OH OT CBEXKETO
BETpa, KOTOPBIN TPemas ero BOJOCHD».

Paccuuraiite, kakoit 00beM XJ10pa MoTpeOyeTcst A MOaydeHus | KT MOBapeHHOW COJIH.
Omeem.
2Na + Cl2 = 2NaCl,
n (NaCl) = 1000 (r) / 58,5 (r/monb) = 17,1 mMob,
n (Clz) = 1/2 « n (NaCl) = 8,55 moub,
V (C1,) = 8,55 (mob) * 22,4 (a/Moib) = 191,52 .

3aganme: OnpenenuTb, B Kakoil U3 MpoOUPOK HAXOAATCS XJIOPUJ HATpus, Cyabdar
HaTpusi, KapOOHAT HATpHS.

PeakTuBBI NaCl Na2S04 Na2CO3
AgNO3
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BaCl2

HCI
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IIPAKTUYECKOE 3AHSTHUE
XuMH4YeCcKHe CBOMCTBA BaKHEHIIINX METAJJIOB

Lenp npakTH4eCKOro 3aHATHS

CucrtemMaTu3npoBaTh, 000OIIUTh M 3aKPENHUTh 3HAHUS OOYJAIOIIMXCA O METAIax M UX
COEJIMHEHUSIX

MeTtoanyeckuii MaTepuaJl

XHWMHUYECKHE CBOMCTBA METAJUIOB U UX COECINHEHUN

BemecrBa OO0mme cBoiicTBa OTiimunTebHBIEC CBOKCTBA
[TpocTeie 3. C HemeramiamMu 6. C kucropoaom (IenouHbIe
BelllecTBa — 4. Co Cl0XHBIMI 00pa3yroT NepoKCUIbl KpoMe
MeTaIbl BEIIECTBAMHU JMTHUSA, CPETHEH aKTHBHOCTH

00pa3yroT OKCH/Ibl, HEAKTUBHBIC
HE B3aUMOIEHCTBYIOT).

7. C rajoreHamu 1 JpyruMu
HeMeTaulaMu o0pa3yeTcsi CoJib

8. C BomopoaoM 00pa3zyroTcs
THIPHIBI

9. C BoJo¥ 00pasyeTcs meaodsb U
BOJIOPO/JI, @ METAJIIBI CPEAHEN
AKTUBHOCTH 00pa3yloT OKCHIIBI U
BOJIOPOJT

10. C pacTBOpaMu KUCIIOT
00pazyercs CoIb U BOJIOPO]T

11. AKTUBHBIEC METaJIBI MOTYT
BBITECHSITh MEHEE aKTUBHBIC U3
UX OKCHJIOB H COJICH

OCHOBHBIE 4, C Bomon 4. AwmdoTtepHbIC OCKHIBI
OKCHIBI 5. C KHCIOTHBIMHU CHOCOOHBI PEarupoBaTh KakK C
OKCHJIAMH HIeJI0YaMH TaK M KHCIOTaMH
6. C kucrnoramu 5. AmdorepHbIC OKCHIBI HE
pearupyroT ¢ BOJIOM
OcHoBaHus 6. H3MeHsI0T OKpacKy 4.  AmdoTepHbIC THIPOKCHIBI
WH/INKaTOPOB MOTYT 00pa30BbIBATh
7. Pearupyror c KOMILUICKCHBIC COCIMHCHHS
KUCJIOTHBIMH U 5. Moryrt pearupoBatb ¢
aM(pOTepHBIMU HEKOTOPBIMU HEMETAIITIaMHU
OKCUJAMHU (cepoii, kpemuueMm, Gochopom)
8. C xucnoramu u
amM(pOTEepHbIMU
TUAPOKCUAAMHU
9. C comsamu
Comu 5. C pactBopamu coneit 1. I[Tpu HarpeBaHUM pa3inararTcs

6. C kucioramu
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7. Co uenoyamu
8. C meramuamu

HpaKTI/I‘IeCKaﬂ 4acTb

1 BapuanT
(1) CocraBbTe ypaBHEHUS pEaKIHil K TEHETUISCKOMY PSIY YIJIepoja, cxeMa KOTOPOi JaHa
HIDKE:

C— CO;— H.,CO3 — CaCOs
(2) Hanmmmre peakiu B3aumo aeiicteust metayuioB (Cu, Na) ¢ Bojo#, paccraBbTe
K03 UIIMEHTHI

(3) Hamumute peaknuto B3aumoaeiictBust ocHOBHOTO okcuia KoO ¢ kucinoTHbIM okcuaom SO3,
paccTaBbTe KO3 (PULIHEHTHI

(4) Hanmmmte peakiuro B3aumoeictus Hemetawia Clz ¢ meramiom Ca, paccraBpTe
K03 UIIuEHTHI

(5) HamumuTe peakiuto B3auMOICHCTBHSI KHCIOTHOTO okcuaa SOz ¢ BOJIOM, paccTaBbTe
K03 UIIuEHTH
2 BapHMaHT

(1) CocTaBbTe ypaBHEHUS PEaKIHii K TEHETUYECKOMY PSIy KaHs, CXeMa KOTOPO# JaHa HIDKe:

K — KO —- KOH — KCI

(2) Hammumure peaknuu B3aumoaeiictus mertamios (Ag, K) ¢ Boaoii, pacctaBbTe
K03 PHUITUEHTHI

(3) Hammumure peaknuto B3aumoaeiictBust ocHOBHOTO okcuaa NaxO ¢ kucnoroit HCI,
pacctaBbTe KOYPPUITUESHTHI

(4) Hanmmute peakiuro B3aumoeicTBus Hemetawia O2 ¢ metayutom Li, pacctaBbre
K03 pUIuEHTHI

(5) HanuinTe peakiuio B3auMOACHCTBHS KUCIOTHOTO okcuaa P2Os ¢ Boo#, paccTaBbTe
K03 pHUIueHTHI
3 BapuaHT

(1) CocraBbTe ypaBHEHHUS pEaKIHii K TCHETUIECKOMY PsITy KallHs, CXeMa KOTOPOil aHa HIKe:

Ca— CaO — Ca(OH), — CaCO3
(2) Hanumure peaknuu B3aumoieiictBus metauioB (AU, Ca) ¢ Booii, paccTaBbTe
KO3 HUITUEHTBI
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(3) Hamumute peaknuto B3aumoaeiictBust ocHOBHOTO okcua Li>O ¢ Bojol, pacctaBbTe
KO3 HUITUEHTBI

(4) Hanumure peakiuto B3auMoieiicTBust Hemetaia Hz ¢ metamuiom Na, paccraBbTe
KO3 HUITUEHTBI

(5) Hanumure peakiuto B3auMoieiicTBrst kuciaoTHoro okcuaa CO2 ¢ BoJI0M, paccTaBbTe
K02 OUITUEHTBI

45



INPAKTUYECKOE 3AHATHUE
XuMus B IPOMbINLICHHOCTH. IIpHHIMIIBI XMMHYECKOI0 IPOU3BOACTBA

egp NPaKTHYECKOT0 3aHATHUS

AKTyaJII/ISI/IpOBaTI) u CUCTEMATHU3UPOBATH 3HaHUA (6} IMpuHOUIIax XUMHNYECKOTI'O
IIPOU3BO/ICTBA.

MeTtoanyeckuii MaTrepuaJl

PaCCMOTpI/IM, IMPUMCHCHUC KAaKHWX HAYYHBIX MNPUHIOUIIOB IIPU MPOBCACHHWUN TCEXHOJIOTMYCCKOT'O
rpoiiecca 00eCeYnBaET BHICOKYIO CKOPOCTh MPOTEKAHUS XUMUYECKUX PEAKIINM, BBICOKHIA BBIXO/T
MIPOYKTa PEAKIINH, a TAKXKE IMO3BOJISIET MPEIOTBPATUTH TEXHOTEHHOE 3arpsi3HEHHE OKPYKAroIei
Cpebl.

1.C nuenpto ycKopeHMsI Ipolecca JH00ro XMMHUYECKOTo IPOU3BOJCTBA  TpedyeTcs
MaKCUMAaJIbHOE YBeJIMYeHue MOBEPXHOCTH pearupyroumx BelEeCTB. [TosTomy
TEXHOJIOTUYIECKHUH Iporiecc 0OBIYHO HAYMHACTCS CO CIEUATIBHOMN npedsapumensHol no020mosKu
CbIpbs: MEXaHWYECKOTO H3MENbYeHUs (IpoOJeHus), 00oTameHnss M OYHCTKU. l3MmenbueHue
CBIPpbA IMO3BOJIACT 3HAYUTCIIBHO YBCIUYWUTH CKOPOCTH MPOTCKAHHUA XMMHUYCCKHUX peaKHHﬁ. TaK,
KYCOK aHTpainuTa (KaMeHHOTO YIJisi) Maccoi 1 KT MOKET ropeTh B II€UH B T€UEHUE TPEX Yacos, a
MIPH €T0 U3MENTLYESHUH JI0 IOPOITKOOOPA3HOTO COCTOSHISI BPEMSI CTOPAHUS COCTABIISIET HECKOJIBKO
CCKYHI. HpI/IMepaMI/I THUIIMYHBIX U3MEJIbYaIOIINX YCTpOfICTB, HCIIOJIB3YEMBIX B 6I)ITy, SIBJIITFOTCSL
KO(eMOJIKa, MUKCEP HIIH MACOpyOKa.

2. Muorme XUMHYECKHE pC€akuun ABJIAIOTCA OSK30TCPMHUYCCKMMH, TO CCTb IMPOTCKAKOT C
BhIJIeNieHreM Teruta. C qpyroi CTOPOHBI, I HHUIMUPOBAHUS MHOTUX peakuuii TpeOyeTcst HarpeB
70 oOmpenenéHHbIX TemmepaTyp. Jlis 3TOro B TPOM3BOJACTBE HCIOJB3YIOT pPa3IM4YHbBIC
TETJIO0OMEHHUKH, KOTOPBIE IO3BOJISIIOT YTHJIM3MPOBATh TEIUIO XMMHUYECKHX peakiuid. Pomb
TETJIOHOCUTENSI Yallle BCEro BBINOJHSAET BoJa. Vcmonp3oBaHME TEIUla XUMHUYECKUX PEaKIHui B
TEXHOJOTMYECKOM [HUKJIE Ha3bIBACTCS TEMJOOOMEHOM I OTHOCHUTCS K TEXHOJIOTHYECKUM
NPUHIAIIAM OPTaHU3alUH XUMHUYECKOTO POU3BOJICTBA.

3. C nenbio obecriedeHus: HanboJIee TECHOTO KOHTAKTa PEardpyrollnX BEHIECTB B XUMHYECKUX
NPOM3BOJCTBAX, TOMHMO H3MEIBUYEHHSI ITHX BEIIECTB, TPEOYEeTCS TaKKe UX nepemeujerue
omHocumenvHo Opye Opyea. Jns 3TOTO  HUCMOJIB3YIOT MPUHIMII  MAaccooOMeHa U ero
Pa3HOBUIHOCTH —  NpOMuBOMOK, NOMOK  peasupyrowjux  eewjecms 8  OOHOM
HanpagieHuu i nepemeuiuéanie, HYeM JIOCTUTaeTcsi HauOoJbIIas pPaBHOMEPHOCTh TEUCHHUS
mpolecca M IOJHOTA HCIOJIB30BaHMS pEarupyromux BemecTB. [lepememmBanue sBIsSeTCS
TUIIMYHBIM IIPUMEPOM MacCOOOMEHa, YCKOPSIIOIIUM IMPOIIECC €CTECTBEHHON An(pPy3uu.

4. BONBUIMHCTBO XMMHUYECKUX MPOU3BOJCTBEHHBIX MPOLECcCOB 00paTuMbl. C LENbI0 YCKOPEHH
XHMHYECKOH peaknMu M yBeJWYeHHs] BBIX0JAA MPOAYKTA B IPOU3BOJCTBEHHBIX YCIOBHSIX
HOI[6I/IpaIOT onmumdailbHbvle KOHYyeHmpayuu  peacupyroujux eseulecme, memnepamypy u
oaenenue (Ui ra3o00pa3HbIX BemiecTB). OUeHb 4acTo s M3MEHEHUS HAIpaBJICHUS PEaKLUU
UCTIONIB3YIOT Kamaauzamopsl (HalOMHUM, YTO WCIOJBb30BaHHE KaTalu3aTopa HE BIUSIET Ha
CMEIEHHE XMMHUYECKOTO PAaBHOBECHS, TaK KaK YBEJIMUYMBAET CKOPOCTh KaK MpPsIMOTO, Tak MU
00paTHOTrO MPOIIECCOB).

5. BaXXHBIM TEXHOJOTMUECKUM MPHUHIUIIOM OCYIIECTBICHUS MPOU3BOJCTBEHHBIX XHMUYECKHUX
MPOIIECCOB SBJISICTCS PUHLIMI HeNPEePbIBHOCTH NPOM3BOACTBEHHOIO npouecca,
oOecnieunBaromuii 60siee BEICOKYIO TPOU3BOAUTEIBHOCTD TpyAad. [l03TOMy prMeHeHHe pydHbIX
olepalu, 171 IpoBeIeHHUs KOTOPBIX TpeOyeTcsl OCTaHOBKA Mpoliecca, SBISETCS HeXKeIaTeIbHbIM
apineHueM. C 1enpro oOecrieueHHs HEMPEPHIBHOCTU IPOLIECCa HCIOIb3YIOT asmomamuiecKue
cucmemvl ynpasnenus (ACY) U mexanuszayuro mexnono2u4ecko2o npoyecca.

6. C uenbto HaubOJIEE NOTHO20 UCNONIL308AHUA UCXOOHO20 CbIPbS U Pecypco8 B XUMHUUECKOM
MIPOU3BO/ICTBE MPUMEHSAETCS TaK)KE€ NPUHIUI IMPKYJISIINU BellecTBa. 32 BpeMsl TPOXO0KICHHS
yepe3  PEeaKkUMOHHYI0  YCTaHOBKY, TO €CTh 33 OJMH  TEXHOJIOTHYECKUH  IHKII,
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UCXOJHBIC BELIECTBA HE BCEr/la YCIEBAIOT IIOJHOCTBIO  M3PACXOJI0BAThCS, IO3TOMY
HEeIMpopearnpoBaBIIne BEIIECTBAa CHOBA BO3BpAIIalOT B anmnapar. Hanpumep, npu CHHTETHYECKOM
MOJYyYeHUH aMMHaka B KOHTaKTHOM armapare pearupyer Toiabko 30-37 % cmecu azora u
BOJIOPO/Ia; MO3TOMY OCTaBILIMECS ra3bl OTACISIOT OT 00pa30BaBLIETOCS KUAKOTO aMMHUaKa U C
MIOMOIIIBIO CHEIUATBHBIX HACOCOB OISITh HAMPABJISIFOTCS B KOHTAKTHBIN arapar.

Kpome TOro, Hambosee BakHbBII pecypc — BOJa, TaKXKe JIOJDKEH HCIOJIb30BaThCs B
IIPOM3BOJICTBEHHOM Ipoliecce MHOrokpatHo. C OJHOH CTOpPOHBI, BOJA HCIOJB3YETCS B
TEXHOJIOTHYECKHUX TpoIleccax I OXJIAXICHUS MPOJIYKTOB PEaKIUU W HArpeBaHUsl MCXOIHBIX
BEIIECTB, TO €CTh BBINOJHAET (QYHKIUUU menionocumens, 00eCreurBasl BbIIIOJHEHNE TPUHIINIIA
TeruioooMeHa. Takue omnepauuu HOBTOPSIFOTCS MHOTOKpaTHO. C  JIpyroil CTOpOHBI, BOJa
HCIIOJIb3YETCsI HEMOCPEICTBEHHO B XUMHUECKUX PEAKIMIX KaK pacTBOPUTENb MM peareHT. Ecnu
KOHIICHTPAIIUS 3arpsI3HSAIONINX BEIIECTB B CTOUYHBIX BOJAX HE OYEHb BBICOKAsS, TO TOCJIE OUUCTKH
peakIMOHHAas BOJIa TAKKE MOXKET ObITh BO3BPAIlEHA B TEXHOJIOTMYECKUHN ITUKIL.
HupKyIsIMOHHBIN TPUHIUI UCIOJIb30BAHUS XUMUYECKUX BEIIECTB M BOJBl — TAKXKE OJIUH U3
OCHOBHBIX TTPUHITUIIOB OPraHU3alMA COBPEMEHHOTO XUMHUYECKOTO MTPOU3BOICTBA.

7. IlpumMeHeHe MPUHIIAIA IKOJOTUYECKOH 0€e30macHOCTH Ha XHMHYECKOM TPOHU3BOJICTBE
ofecrieunBaeT 3alIUTy OKpYXarolie cpenpl. [ peannszanuu 3TOro MpUHIMIA HUCHOJIb3YETCS
LETBI KOMIUIEKC MEPONPUATHH, K KOTOPBIM OTHOCSTCSA: HWCIIOJIh30BAHHE COBPEMEHHOTO
OYHMCTHOTO OOOpY/JOBaHUS, OpraHU3AIMS 3aMKHYTBIX CBIPBEBBIX W PECYPCHBIX ITUKIIOB
MPOM3BOJICTBA, WCIIOJIb30BaHWE O€30macHOro Chipbsd U Ap. [logpoOHO METOaBl OYHCTKH
pPaccMOTpEHBI B TeMe "Dxoi0euneckas 6e30nacHocms Xumuieckoeo npouszeoocmaea’”

IIpakTHYeckas 4acTh
ChIpbéM IS IOTyYEHHUSI aMMUaKa SIBJISIOTCA a30T U BOJOPO. VICTOUHHK a30Ta — BO3AYX,
HWCTOYHHUK BOJIOpOAa- MpupoaHbIil ra3 metad — CHs McxomHyro cMech Ta3oB OepyT B
cootHomeHuu 1 006éM N2 k TpéM 00bEMam Ho.

Peakmst cuHTE3a aMMuaka oOpaTumMasi, SK30TepMHYECKas, TOMOTeHHas1. Peakiuio
npoBoAT pu Temnepatype 450-500°c, HCToNB3yIOT KaTaIu3aTop- BOCCTAHOBICHHOE
xene3oFe ¢ mpumechio okcuoB Kamus KoO u amromunaus AlOs.

AMMUak B albHEHIIEM UCTIOIB3YIOT ISl TOJTYYESHHS a30THOM KUCIOTHI, KOTOpast UAET
Ha IPOU3BOJCTBO yIOOPEHHUI, IEKapCTB , KpaCUTENEH, MIacTMacc, UCKYCCTBEHHBIX
BOJIOKOH, B3pPBIBUATHIX BEIIECTB. bOJbIIIOE KOTMYECTBO aMMUaKa PacXoIyeTcs Ha
MOJIy4€HUE MOYEBHHBI ,SBIISIONIEHCS IPEKPACHBIM a30THBIM yI0OpPEHHUEM.

3az[am/1e: I/ICHOHBSYSI ,Z[aHHBIﬁ MaTCpHrall, BCIOMHUTE U 3alIMIIUTC ITPOLCCChI
IIpOU3BOACTBA aMMHaAKa, 3alI0JIHHB Ta6n1/1uy:

OTpac/ib NTPOMBIILICHHOCTH ChIpbE XuMHYeCKHe MPOLecchl

HpOI/IBBOI[CTBO aMMMakKa

Crekno — 310 TBép,Z[LIfI CUJIMKATHBIN Marepuall, OCHOBHbIM CBOICTBOM KOTOPOTo
ABJIIFOTCA MPO3PAYHOCTb U XUMUYICCKast CTOMKOCTb.
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CrexIio noiay4aroT BapKoOu MUXTHI ( CBIPhEBOM CMECH, COCTOSAIEH U3 MECKA, COJIbI U
M3BECTHAKA) B CIIEUAIBHBIX CTEKJIOBAPCHHBIX MEYaX.

WHorpaa B CTEKIJIO BBOJST BEIIECTBA, CIIOCOOCTBYIOLINE €T0 IOMYTHEHHIO —

« TIIYILIATEIN», HapuMep M1aBuKoBbIi mnaTt CaF2.cuiibHO 3ariayleHHoe CTEKI0, OHO
0€eJ10T0 11BETa, HAa3bIBAIOT MOJIOUYHBIM U UCIOJIB3YIOT IPEXKIE BCErO JUIsl U3TOTOBJICHUS

CBCTHUJIBHHUKOB.

ITpu noOaByieHNN OKCHIA CBUHIIA MOIYy4Yar0T XpyCcTalabHOE cTeksn0. OKcua xpoma
OKpAIllMBAET CTEKJIO B 3€JE€HBIN 1IBET, OKCUJ KOOanbTa B CHHUM U T.1.

3aganue: Vcnosb3ys naHHBIN MaTeprall, BCNOMHUTE U 3aIUILINATE POIECCHI
IIPOU3BOJICTBA CTEKJIA, 3aII0JIHUB Ta0IUILy:

OTtpaciab

NMPOMBIIIJICHHOCTH

ChIpbE

XuMHYeCKHe MPOoLecchl

[Ipon3BoaCcTBO CTEKIIA
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INPAKTUYECKOE 3AHATHUE
XuMH4YecKasi NPOMBILIJICHHOCTb U OKPY/KAI0IIAs cpeaa

]_Ie.]'lb MNPAKTUIECKOI'0o 3aHATUH
AKTyaJII/I3I/IpOBaTI) U CUCTCMATHU3HNPOBATh 3HAHUA O BJIIMAHUHU XUMHUYCCKOI'O IMPOU3BOACTBA

Ha OKPYKAIOIYIO Cpeny
MeTtoanyeckuii MaTepuaJl
Ha npoTshkeHnn CTOJIETHI YeTOBEK CBOCH NesITeIbHOCTRIO 3arps3HseT ouocdepy.

CymecTByeT TPH OCHOBHBIX HCTOYHHKA, KOTOPbIE OTPABJISIOT OKPY KAIOUIYIO Cpeay:

e XMMHYECKas MPOMBIIIJICHHOCTD;
e KOTEJbHBIC OBITOBOTO THIIA;
e  HCHOJIb3YEMbIN TPAHCIIOPT.

JlaBHO HAay4yHO TIPHU3HAH TOT (PAKT, YTO OOJIBIIE BCEX OCTATBHBIX OKPYKAIOIIYIO CPETY
3arpsI3HAET TPOMBIILUICHHBIM XUMHUYECKAN KOMIUIEKC. OCHOBHBIE HICTOYHUKH 3arPSI3HEHUN —
MIPOM3BO/ICTBA, KOTOPHIE BEIOPACHIBAIOT B OTKPHITYIO aTMOC(EPY OKCHIBI PA3TUYHBIX Ta30B U
TSDKEIBIX METAJIIOB.

ITomMmMO 3TOTO OITaCHEIE HUCIIApCHUS MOMaJar0T B BO3YX ITYTEM IMPOoUECCa C)KUT'aHUS TOIJIMBA
JJIA PA3JIMYHBIX IMTPOU3BOACTBCHHEBIX HYX/, TOPCHUA YaCTHUILl U nepepa60TI<I/1 Kak 6I)ITOBBIX, TaK U
IMPOMBIINIJIICHHBIX OTXOJ0B.

ATMocdepHble 3arpsi3HeHNs ObIBAIOT ABYX THIIOB: NEePBUYHbIE U BTOPUYHbIE, KOTOpPbIe
AeJIAT ellle HA HECKOJILKO THIIOB:

e adpPO30JIbHBIC;
. (bOTOXI/IMI/I‘{eCKI/Ie CMOTH,

e TCXHHUYCCKUC HpO6J'IeMI)I Haa OCYIIECTBIICHUEM KOHTPOJIA BBI6pOC3 B aTMOC(bepy OITaCHBIX
BCIICCTB.

3arpsi3HeHHUsI IPUPOAHBIX HICTOYHUKOB BOJI U MOYBBI JISJISITCS HA HEOPraHUYEeCKHe U
OpraHuvecKme, HApUMep:

e IIECTHUIIUJBI,

e  JIAMIIHHT;

e  TSDKENIbIE METAJLIbL;

e TIOBEPXHOCTHO-AaKTUBHBIC BEILIECTBA;
e TEIUIOBBIE 3arpsA3HEHMS;

e  KHCJIOTHBIE BBIIAIEI.

XuMHyecKas MNPOMBIIIVICHHOCTDb H OXpaHa 0prmamme171 Cpeabl OYCHb TECHO
B3aNMMOCBA3aHBI.

Ecau paHbLIC, 10 TOI'O0 KaK XUMHUYCCKas INPOMBIIIIJICHHOCTb Ha4aJIa aKTUBHO pa3BUBATLCA, OHA
HC TaK CHJIBHO BJIMAJIa HA 06H_Iy10 O6CTaHOBKy, TO TCICPb KaXK bl npeaANpuHUMATCIIb,
OTKpLIBaIOH_II/Iﬁ MMpOU3BOACTBO HOI(O6HOFO HpO(I)I/IJ'IH, JOJDKCH IIOHMMATh, 4YTO BCC €Iro JIeiCcTBUSA
MOTYT UMCTb OIIPCACIICHHBIC ITOCIICACTBUS. Oco0eHHO 3TO KacaeTcs TEX, KTO HAYNHACT pa60TaTB
C ONACHBIMH JJIs JTIOACH U OKp}I)KaIOU_ICﬁ Cpcabl XUMNYCCKNMU BCIICCTBAMMU.
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Kpowme Toro, xumuueckue BEmEeCTBa MOT'YT 3HAYUTEIIBHO IOMOYb B OXPaHE OKPYkKAIOIIEH
CpCabl. Ecmm HaIlpaBUTb UCCIICAOBAHUS B HY>KHOC PYCJIO, MOKHO 3HAYHUTCIIBHO 00JIETYUTH
paboTy onpeaeNeHHbIX TPEAPHITHA.

HpaKTI/I‘leCKaH 4acTb
CTYILGHTI)I TFOTOBAT MMPE3CHTALIUIO HA TCMY «XUMHYCCKUM 3JISMEHT»

Kaxnprit  crygeHT BbiOMpaeT ce0e 5SJIEMEHT U3 TEePUOJUYECKOW CHCTEMBI
XUMHUYECKUX JIEMEHTOB U TOTOBHUT MPE3CHTALMIO 110 CICIYIOLIEMY IIaHY:

1. uCTOpUS OTKPBITUS FIIEMEHTA

2. (usunueckue CBOMCTBA

3. XMMHYECKHE CBOWCTBA

4. mpuMmeHeHue (B MPOMBIIUIEHHOCTH, B MEAULIMHE U B IPYTHX 00JaCTSIX)

Bpems nns noknana 5 MUHYT.
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INPAKTUYECKOE 3AHATHUE
IIpeamer oprannyeckoi xuMuu. Teopus CTpoOeHHs OPraHMYecKUX BellecTBa.
XHMHYeCKas CBA3b B OPraHUYECKHX COeIMHEHUAX

egp NPaKTHYECKOT0 3aHATHUS
[To3HaKOMUTH OOYHYAIOUIMXCSI C UCTOPUEH W MPEANOCHUIKAMU CO3/IaHUSI TEOPUHU CTPOCHHS
OpraHn4eCKux BCUIECTB, PAaCCMOTPETHL OCHOBHBLIC ITOJIOKCHHA TCOPUN
MeTtoanyeckuii MaTrepuaJl
OCHOBHbIE TNMOJIOXXEHUA
TEOPUN XUMUYECKOI'O CTPOEHMNA A.M. BYTJIEPOBA

1 MOJTOXKEHME:

ATOMbl B MONeKynax COeAVHEHbl Apyr C ApyroM B OnpeaeneHHOM
rnocnenoBaTesIbHOCTU COrflaCHO UX BaNIeHTHOCTSIM.

OpraHuyeckue BellecTBa 0bpasyloT yriepogHble Lenu, B KOTOPbIX yrnepos
BCeraa UMeeT BasleHTHOCTb IV.

2 MONTOXXEHME

CBoMCTBa BELLECTB OMpeaensitotcs He TOMbKO WX Ka4YeCTBEHHbIM MU
KO/IMYECTBEHHbIM COCTAaBOM, HO W XMMUYECKMM CTPOEHUEM  MOJEKY/bI
(NnopsiakoM CBSI3UM aTOMOB APYr C APYroMm).

CTPYKTYPHASA OOPMVIJIA, nin ®OPMVYIJIA
CTPOEHMA - cxemaTnyeckoe  n30bpaxkeHne  CTPOeHUsI  MOJIEKYNbI,
NOKa3blBatoLLee NocneaoBaTe/IbHOCTb COeAMHEHNSI aTOMOB U (DYHKLUMOHAbHbIX

rpynn

H H
H C C H CH; - CH;
CokpallleHHasA CTPYKTypHad GdopMyiIa 3TaHa
H H

PasBepHyTasa CTpyKTypHasd dopMmyia 3TaHa

3 NMONTIOXXEHME
Mo CBOMCTBAM MOXHO OMMCaTb CTPOEHWE E€ro MOJIEKY/bl, @ MO CTPOEHUIO
MOJIEKY /bl - NpeacKka3aTb CBOMCTBA BELLECTBA.

4 NOJNTOXXEHMUE

ATOMbI W Tpynnbl aTOMOB B MOJIEKY/IE OKa3blBAOT B3aUMHOE BNIUSIHWUE APYr Ha
Apyra, Npu4YeM BRUSIHWE OCNabeBaeT NpW YBENNMYEHUU PACCTOSHUS MexXay
HUMWU. ITO OTPAXKAETCA Ha XUMUYECKUX U (PU3MUYECKMX CBOMCTBAX BELLECTBA.
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BUAbI YINEPOAHbIX LIEMEN

Hepa3seeTBneHHas uens PaigeTenenHas yens

Lo N
~C—C—C—C~C—

Llens ¢ ABOMHCWK CBA3LI
| |

! [
—C-C—C—C—C- ~C-C=C~-C-
B bl ol o | !
._?__
-
I
lectuyrneponroe LlecTuyrnepogHoe KonbLo
KonbLo € ABOWHbIMYU CBA3SMM
L N P |
c—C C—iG
TR 7 N\
Nl o LS
AT 1N =5
roMoJsiorm

BellectBa, MMEOLME CXOAHOE XUMUYECKOE CTpoeHue (TWUM  YriepoaHOoro
CKeneta, BWA, KOMMYECTBO M  PaACMOSIOXKEHWE 3aMecTUTENEN, BuUA,
KOSIMYECTBO W PACMONOXEHWNE KPaTHbIX CBA3EW W T.A.), HO OT/IMYAIOLLIMECS
NUWb ANMHOW YrnepoaHon uenu (Ha oaHy unm Heckonbko —CH2- rpynn)

Mpumepbi: e-0-0 o-0-0-0
® =0 o ®

o-0 ®o—-0-90
®-0-90 o —-—0e-0-90 o-0-0-0 -0
®o-0-0-90 ®e=—0-0-0-90 o

ANKAHBI CAUPTEI ANBbAEruabE
CH, CH,-OH He?°
METAH METAHON \H METAHAIbL
CH~CH, [CHCH-H] |CH,CH,-OH cm4f°
3TAH STAHON H  sranans
CH,~CH,~CH, CH,~CH,~CH,-OH cmcmc’°
NPONAH nPonAHon-1 e
CH,~CH,~CH,~CH, CH,~CH,~CH,-CH~OH CH-CH-CHCZ"
BYTAH BYTAHON-1 EVIAHANL H
CH-CHCH-CH-CH,  |CHCH-CH-CH-CH-OH | oy cy_cH_CH, -cfo
NEHTAH NEHTAHON-1 NEHTAHAND H
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N3OMEPbDI

BELLECTBA, UMEKLLUME OAMHAKOBBIA COCTaB (YMC/I0 aTOMOB KaXAoro Tuna), HO
pa3Hoe B3auMMHOE pacrnofioXeHWe aTtoMOB — pa3Hoe CTpoeHue, a,
CnefoBaTeNbHO, W CBOWCTBA. Bo3MOXHOCTb 06pa3oBbiBaTb  M30MeEpHI
Ha3bIBAETCS N30MEPUEN.

Bunabl USOMEPUU
1. cTpykTypHas
2. NpocTpaHCTBEeHHas (CTepeousomMmepus).

CTPYKTYPHAA U3OMEPUA U EE BUAbI
CTpYKTYypHblE M30MEPbI OT/IMYAIOTCS APYr OT Apyra MOPSAKOM CBSI3EN Mexay
aTOMaMy B MOJIEKYNIE;
1. LIBOMEPUA YINMEPOOAHOIO CKEJIETA:

BELLECTBA Pa3/IMYaloTCs CTPOEHWEM YITIEPOAHON LiENU, KOTOpasi MOXET 6biTb
NIMHEMHas U Pa3BETB/IEHHaS.

BewectB ¢ MmonekynsipHon ¢opmynon C4H10 cywiecTByeT aga:

H-OyTaH (C TIHENHBIM CKEIETOM): 11 1300y TaH, WIH 2-MeTIIPOIIAH:
CH, - CH, - CH, - CH; CH;-CH-CH,
CH,

2. NK3OMEPUA NOJIOXKEHUA

06YyCroBfieHa pasfIMyHbIM MOMOXKEHNEM KPATHOW CBS3U MU DYHKLIMOHANBHOM
rpynnbl NpW OIMHAKOBOM YITIEPOJJHOM CKENETE MONEKYT.

Hanpumep:
C3H80:

CH, - CH, - CH, - OH CH, - CH - CH,

MpomaHon-2 (130MpOMILIOBHIi

0naHo-1 (H-IIPOMIIOBKII CIIUPT
Ep (remip pr) CIPT):
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C,HgOyren -1, Oyten -2:

CH,-CH,-CH=CH, u CH,-CH=CH-CH,

OyTeH -1 OyTeH -2:
3. MEXXKJIACCOBASl U3OMEPUS

BELLECTBa U3 pa3HbIX K1acCoB BELLECTB MMEIOT OANHAKOBYIO 06LLy0 hopmMyny.

NAPbI MEXXKJIACCOBbIX N3OMEPOB:

CnH2n - ankeHbl N UMKNOaNKaHbl

CnH2n-2 - anknHbl N ankagmeHsbl (M LMKI0aNKeHbl)

CnH2n+20 - cnnpTbl U NpocTble 3purpbI

CnH2nO - anbaernapl N KETOHbI, @ TaKXe: UMKIMYecKne CnnpTbl, UMKInJyeckme
3(vpbl, HenpeaenbHble CNUPTbI U 3hUpbI

CnH2n02 - kapboHOBbIE KMUCTIOTbI N CITOXHbIE 3(PUPbI

NMPOCTPAHCTBEHHASA UBOMEPUA N EE BUbI

CTEPEOM30OMEPbI OT/IMYAIOTCA  PACMoIOXKEHNEM aTOMOB B MPOCTPAHCTBE MpU
OAVMHAKOBOM MOPSIAKE CBA3EN MeXAY HUMM.
1. TEOMETPUYECKASA N3BOMEPUA (WTN LUNC-TPAHC-U3OMEPUA)

FeomeTpuyeckass M30Mepusl CBOMCTBEHHA COEAMHEHUSIM,  COAEpXKaluMM
ABoMHble cBsid3n C = C 1 umknonapaduHam.

3amMecTutenu MoryT 6blTb pacrnonoXeHbl MO0 MO OAHY CTOPOHY MJIOCKOCTU
[ABOMHOM CBSA3M WM umkna (UMC-MOMOXeHUe), NMMbo MNO pasHble CTOPOHbI
(TpaHc-nonoxeHue).

CH; H H

H
. T N ¥

£ X A

H,C H  HyC CH,

TpaHc- ByTeH-2 UMC-OYTEH-2
FeOMETPUYECKME W30MEpPbl  pa3nnyaloTcs no  (OU3NYECKUM  CBOMCTBAM
(TeMnepaTypaM KMNeHns u nNnaBfeHns, pacTBOPUMOCTN U Ap

HekoTopble ¢du3mueckme CBOMCTBa MaJIEMHOBOU MU
¢pymapoBoun Kucnor
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CoiicTBa ManennoBas kuciora | PymapoBas KucI0Ta
(umc-opma) (Tpanc-¢popma)
Temneparypa miasnenus, °C 130 286
Pacteopumocts B 100 r Boge! mpu 78,8 0,7
20°C, 1
H—C—COOH HOOC—C—H
I |
H—C—COOH H—C—COOH
yuc-hopma mparc-hopma

2. ONTUYECKASA USOMEPUSA

CBOMCTBEHHA MOJIEKY/NlaM OpraHMYecKnx BELLECTB, HE COBMELLAIOLWMMCS CO
CBOMM 3€epKasibHblM OTOOpaxkeHneM (T. €. C MONEKYSIOM, COOTBETCTBYHOLLEN
3TOMY 3epKa/ibHOMY OTOOpa)eHMI0). ITO KUCMOTbI, CNUPTbI, YIIEBOALI U Ap.

MNocKOCTL CUMMETPUU
COOH CiOOH
- C— H H //C ~NH
H,N \ &k ¢
3epxano CH, *

N3OMEPUA AJIKAHOB

CTPYKTYPHASA N3BOMEPUA
1./130Mepus YrnepoaHoro cKeneTa.
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YHCJI0 H30OMEPOR B PSAIY ATKAHOB

Mo 1 cio
dopaya cpyRTypEX
CH4 1
C2Hg 1
CzHg 1
CaH1o 2
CsHj2 3
CeH14 5
C7Hi6 9
CgHg 18
CoHag 35
CroH22 7S
CisH3za 4347

N3OMEPUA LUNKJIOAJIKAHOB

CTPYKTYPHAA N3OMEPUA:

1. M13oMepusa yrnepogHoro ckesnerta

a) 4NCNOo YrnepoaHbIX aTOMOB B KOJbLIE:

| > CH2-CHy CHz

-
STHIIIHUKIIOIIPOIIaH MCTHIINHKIIOOYT

CH,-CH3

»
CH;-CH5-CH3 O:CHZ-CH3

1-MeTH-2-MpOnMIIUKIIONIEHTaH

6) uMcno yrnepoaHbix aTOMOB B 3aMeCTUTENAX:

1.2- IS THILHKIIONEHTaH

B) MNOJIOXKEHNE 3aMECTUTENA B KOJIbLE.
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CH3 CHj
CH3 CH3

1,1-muMeTHIIMKIOrEKCaH 1,2-muMeTHIiKIoreKcas
2. MexxkniaccoBasi U30MepuUA: LMKI0aNKaHbl U30MEPHbI aslkeHaM.
H2C —CH2
H,C—CH—-CH;CH,
H,C—CH,
OyTeH - 1 U UHUKI00yTaH
NMPOCTPAHCTBEHHAA USOMEPUA
LUuc-TpaHCc-usomepusa:
Hanpumep, B Monekyne 1,2-gumetunuuknonponaHa ase rpynnsl CH3 moryT

HaxoAMTbCA MO OAHY CTOPOHY OT MJIOCKOCTM uMkna (uMc-n3oMep) unu no
pa3Hble CTOPOHbI (TpaHC-U30Mep):

H.C CH; HC H

3

H H H CH,

MUC-U30MCP TPpaHC-U30MCpP
N3OMEPUSA AJIKEHOB:

CTPYKTYPHAA N3OMEPUA

1. M13oMmepusa yrnepoaHoro ckenera:
(HaunHas ¢ C4H8 — 6yTeH n 2-MeTUNNpPoneH)

CHg: CHy;—CH,—CH==CH, CH;—C =CH,

OyTeH-1 | 2
CH, 2-METHIIPOTIEH

2. U3oMepusa NosioXKeHUsi KpaTHOW CBA3U:
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CH2= CH- CHZ- CH 3 CH 3 CH =CH- CH 3

oyren-1 Oyren-2

3. MexknaccoBasi U3oMepus:

C UMKoankaHaMu (HaumHas ¢ nponeHa):  C4H8 - 6yTeH un unknobyTtaH.

H,C—CH,
H,C=—=CH—CH;CH,
H,C—CH,

OyTeH - 1 ¥ LHUKI00yTaH
NPOCTPAHCTBEHHASl U3OMEPUS:

M3-3a TOro, 4YTO BOKPYr [OBOMHOW CBSI3M HEBO3MOXHO CBOBOAHOE
BpaLlEeHWe, CTAHOBUTCS BO3MOXXHOM LUC-TPaHC-U3oMepums.
AnKeHbl, UMEeIoLLME Y KaXkaoro U3 AByxX aTOMOB Yrjiepofa Npy ABOMHOW CBSI3M
pa3NiNyHbIE 3aMEeCcTUTeNn, MOryT CyLllecTBOBaTb B BMAE [ABYX W30MEPOB,
OT/IMYAIOLLMXCS PACMONIOXKEHNEM 3aMeCcTUTeNIel OTHOCUTENIbHO MJIOCKOCTU M-
CBSI3U:

CH, CH, CH, H
X, \ /
C=C C=C
/ \
H/ \H H CH,
IHC-H30MED TPAHC-H30MED
[UC-U30MED TpaHC-HU30MEDP

N3OMEPUA ONEHOB

1. U3oMepusa NonoXKeHnst ABONHbIX CBA3EM:
CH,=CH-CH=CH-CH,-CH, CH,;-CH,=CH-CH=CH-CH,

2excaduen-1,3 zexcaduen-2,4
2. U3oMepus yranepoaHoro ckenera:
CH=CH-CH=CH-CH, CHp=C-CH=CH,
nenmaouen-1,3 CH,

2-memunbymaduen-1,3 (usonper)

3. MexxkniaccoBasi U30MepUN C AJIKWHAMU U LIMKJ1I0aJZIKEHAMM.
Hanpumep, dopmyne C4H6 COOTBETCTBYIOT Crieaytolume COeaANHEHNS:
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CH,=CH-CH=CH, CH=C-CH,-CH, ?H:?H
BT T CHCH,
Bymaduen-1,3 Bymuin-1 YUKAOO YR

4. MpocTpaHCTBEHHAs U30MEpUA: LUC-TPAHC-U30MepHs.

[IpocTpaHcTBeHHBIE M30MEPhI MEHOB

H H H H
P 4 7
R )c:c\ H, )c:c\
H/ \H R/ \H

IMC-H30MED TPaHC-M30MED

H30MEPHA ATKHHOB.

1.Hzomepus no1o:keHHs TPOHHOH CBSA3H (Hanman ¢ C Hy):
HC=C-CH,-CH; H;C-C=C-CH;
GyTHE-1 OyTHE-2

2.MzomepHs YIJIEPOIHOro CKeleTa (namman ¢ CsHy):

HC=CCH CH,CH;  HC=C-CHCE;
NeHTHH- I 2-MeTHIGY THE- |

CH;

3. MexkaaccoBasi H30MepHS € ATKaJHeHAMH ( Hawnmax ¢ C;Hy) n
LMKIoankeHamu (HaunHag ¢ CyHg):

HC=C-CH,-CH; CH,=CH-CH=CH, CH=CH

OyTHE-1 OyTamues -1.3 I | masmobyrer
CH,-CH,
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H30MEPHA APEHOB.

Hiomepus zamecTHTeN€i.

Jdna apomanimeckoro ymesogopopa CgHjg cymrecteyior 4 msomMepa:
OpTO-, MeTa- M NMapa-KCHIObI M 3THI0 eH3 0.

1,2- Jbovernnbexson

CH;
TR T e
H30MEPHA CIIHPTOB.

CTpvkTVpHAs HI0MEpHS:

1. m3omepus nono:xennss OH-rpynne! (wamman ¢ Cy);
CHyCHy CHy-OH CHyCH-CHy

OH
nponakon-l npomaxon-2
(-nponnaosufl cnupy)  (Ioapormnonadit cmept)

2. yraepoanoro ckeneta (HaunHas ¢ Cy);

C,H;OH cooTBeTcTBYST 4 CTPYKTYPHEI O ity CHy CHy CHy-OH CHy-CH-CH-CH

OH
Gyramon.] Gyranon.2
(nOyruzopuR canpy) (onop-Oyrunopni cnnpr)
P 200 l" na OHepymay
CHy
CHy CH-CHy-OH CHy-C-OH
CHy CHy
2iMernznponaxon.l loeerunnponanos.l

(mobyrmaossft gnupt)  (mpem-Sytazonnd cnups)

3. Me:KKIacCOBas H30MEPHS ¢ IPOCTHIME 3QHPAMH
(manpmyep, stunossit cmupt CHyCH,~OH r mmverwnossni sup CHy-0-CH,).
4. OnTHYeckas H30MepHS
H30MEPHs ®EHOIOB
CTpykTypHasS H30OMepHS
1. H30MepHS MOI0:KEHHS FHIAPOKCOTPYIIbI

2. MexknaccoBasi H30MepHS
D eHOMBI H30MEpPHBI 2P OMATHUECKIM CIIHpPTaM

CsH4(CH;)OH —xpeson n CzH;-CH,-OH OeHsmnoEBDT CIIIPT
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H30MEPHA AJTBJETHIOB:

3. H3IOMEPHHA VIVIEPOIHOIO CKeJdeTa, HauHaA ¢ Cs

40 20
CH3-CHz-CH:-C CH;-CH-C
\H 1 \H
CH,
GyTaHane L-MeTHANpODAHane

2. MeRKIaCCOBas H30MEPHS ¢ KeTOHAMH. Hanmaia ¢ C3

//O
CH3’CH2‘C\ CH]—C—CH;;
= o
nponaHane NpPONaHOH
(aueroH)

3. Ooruyeckas H3OMepHS
H30MEPHA KETOHOB:

1. yrnepoasoro ckeaera (c Cs)

CHyCHyCHy-C-CH;  CHyCH-C-CH,
o CH, 0

NeHTAHOH-2 3.merunbyranon-2

2. noso:xeHus KapOooHHALHOMH rpynnsl (c Cs)

CHyCHyCHyC-CH;  CHyCHy-C-CHyCH,
o 0
NeHTAHOK-2 NeHTAHOK-3

3. MeXKKIacCOBas H30MepHS (C ATbIerHIaMu).
CHy-CH A CHy-C-CH
i AV y-C-CH,

nponanans npoRaRoOR
(aueroR)
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H30MEPHA KAPBOHOBBIX KHC.IOT.

1. Hzomepus yriepoaHoi mens.

Hawmaerca ¢ Gyrasosoit kucaorel (C;H-COOH). xoTopad CyLIecTEYeT B EHfe
OBYX M30MEpOB: MaciAHOI (0yTaHOEOIT) M H30MAaCIAHOIM (2-MeTINIIP 0TTaHOE011)
KHMCIIOT.

4 3 2 1 3 2 1
CH;—CH,—CH,—COOH CH;—(IZH—COOH

Gyranosas (macianas)
XHCAOTR CH;
2-meTmponanosas
(usomacasian)

KHciora

2. Hzomepus mo10:XeHHS KPAaTHOH CBSIZH B HeNpeJebHBIX
KHCJIOTAX, HanpuMep:

CH,=CH—CH,—COOH CH,—CH=CH—COOH
OyTeH-3-0Bad KHCIIOTA GyTeH-2-0BadA KHCIOTA
(BHHITYKCYCHAA KHCITOTA) (KpOTOHOBAA KHCIIOTA)

3. IIuc-, TpasCc-H30MEpPHS B HeNpeaedbHBIX KHCI0TAX, HapUMep:

H H B
\l. — f/ ; \(_; (o -
Y o 2 % - / - “\
HyC QOCH H OOOH

-Gy ren-2oraz

nponc-By e -2-cext
KHCOTE (e

aCno™

4. MexxknaccoBasi H30MepHS:
Kap0oHoBbIe KHCI0ThI H30MEPHbI CJI0KHBIM 3 HpaM:
Vreycnaz kuctora CH;-COOH u menimidopnvmar H-COOCH;

5. OnTHyeckass H3oMepHs (MOIOYHAA KMCIIOTA)

Jeprare
HOOC : COOH
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OGYHKIINOHAJIBHASA I'PVIIIIA 510 rpymma aToMOB, onpeaensomas Gpu3naecKkue u
XHMHY€ECKHE CBOIICTBA OPraHIUYE CKOTO BEINECTBRA.

B cocTaBe opraHnde CKHX BEIECTB Yalle BCETO BCTPEUAOTC CIICAyomue (GYHKIHOHATBHEL
TPYIIIIBL:

1. TunpoxcunpHast (CIIUPTHI) R/ \H

2. KapOoHunbHas (KETOHEI) R_E_R
/O
3. AnpaeruaHas (aabAerH/Ib) R—C/
N\ O:
o R C¢
4. KapbokcunbHas (KapOOHOBBEIM KHCIIOTaM) NO-H
R1 RL. R? Rl _R?

.
5. AMuHOTrpymmna (aMiHHaM, aMHHOKHCIIOTaM) NH;

Iz

6. Hurporpymma (autpocoennueHism) (R - NO,)

IIpakTHYeckas 4acTh
1. Ha3zoBuTe npuBeneHHBIEC HUKE YTIIEBOIOPOIBI IO MekayHapoaHoi HomeHkIaType IUPAK:

a) CHs

CHs - CH -CH2-CH - CH2 - CHs

CHs3

6) CHs CHs

CH3;-CH,-C - C-CHs

CHs CHs3

B) CHs—-CH2 CH: - CHs

CHs-C — C — CH-CH2-CHs
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CHs CHs CHs

r) CHs

CHs; -CH CHs CH3
| |

CH3-C — CH-CH2-CH —-CHj;
|

CHs

1) CH3z CH3z CHs CH2 — CH3

CHs CH3; CHs CHs

2. Hammmute cTpykTypHBIEC (GOPMYJIBI COSAMHEHHN 10 UX Ha3BAHUSAM:
a) 2,4-TMMETHIITEKCaH;

0) 2—MeTun—3,5—IUnpoNUITHOHAH;
B) 2—O0poM—3—MeTnin—3,4—TMITUIIOKTAaH;

r) 2,4-nuxnop—2,3,4,5-rerpameTun—3—OyTUITeNTaH.

3.Ha3oBute npuBeaeHHBIE HUXKE YTIEBOAOPOIbI IO MeXAyHapoaHoi HoMeHknaType |UPAK:

a) CH2 — CHs

CH;-CH> -CH>-CH — CH - CH2 - CHs

CHs3
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0) CHs - CH,—CH-CHs CH2-CHs

CH-CH2 - CH»

CH3

B) CHs CH; — CHs

CHs-CH - CH - CH2-CH-CH-CHs

CH> — CHj3 CH> - CH3

r) CHs CHs
| |
CHs-CH - C— CH- CH- CH - CHs
| | |

CHs CH3CHs CHs

1) CHs;

CHs - CH2 CH: CHs CH2 - CH2 — CHs

CH, - CH - CH - CH - CH
|

CH>

CH2 - CH3

4. HanuiuTe CTpYKTYpHBIE GOPMYIIBbI COSAMHEHUHN TI0 UX Ha3BaHUSIM:
a) 2,2,3,3—terpamMeTHIOyTaH;
0) 3—mMeTniI—3,5—IUATHIITEeKCaH;
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B) 3—6poM—2,3,4—TpuMETUITHOHAH,;
r) 4—xmnop—3,4,5,5,6,7-rekcameTrn—2—OyTUIICKaH.

5.HazoBuTe npuBeieHHbIE HUKE YIIIEBOI0POIbI IO MeXAyHapoaHOM HoMeHKiIaType |[UPAK:

a) CH, — CH3

CH3 — CH>— CH>— CH- CH>— CH>— CH — CH2>— CHj3

CH3

0) CHsz - CH> - CH - CH> — CHs

CHz - CH - CH2 - CH3

CHs

B) CH3-CH-CH;-CH2 CH2-CH2-CH3s

CHs -CH; CH:-CH - CHs;

r) CHs

CH;-CH - C — CH-CHs

CH3;—-CH2, CHs CHs

1) CHs - CH2 CHs CHs
I
CHs - CH2-C - C - C — CH-CHs
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CH> CH3 CHs CHs

CHs3

6.Hanmmure cTpykTypHBIe (GOPMYIIBI COSAMHEHUH 10 X HA3BAHUSM:
a) 2,3—1MMETUITICHTaH;
0) 2—noa—4—MeTHI—3—-3THIIICKaH;
B) 1-O0poM—2,3—mumeTnnoyTaH;

r) 4—xmnop—2,2,3,3,5-TIeHTaMe THITHOHAH.
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IHNPAKTUYECKOE 3AHATHUE
Kiaccnpukanus 1 HOMEHKJIATYPA OPraHu4ecKUX COeMHEeHu

Iesb NPaKTHYECKOI0 3aHATHSA

[To3HaKOMUTH ydamuxcs ¢ TPUBHAIBHBIMU HA3BaHUSIMU U PALlMOHAIIBHONM HOMEHKIIATYPOU;
1ath o01Iee npeacTaBiIeHne 00 OCHOBHBIX MPHUHIMIIAX (POPMUPOBAHHS HA3BAHUN OPTaHUYECKHUX
COEJIMHEHU [0 MEX1YHApOIHOM HOMEHKIAType; (POpMHUPOBATh YMEHUE HA3bIBATh OPraHUYECKUE
COCIMHEHMS 10 MEKTYHAPOJHOM HOMEHKIIATYPE.

MeTtoanyeckuii MaTrepuaJl
Kpome MexyHapoJHOM HOMEHKIIATYpbl B OPraHUYECKOM XMMUU HMCIOJIb3YIOTCS:

TPUBHAJIbHBIE (MCTOPHYCSCKH CIIOKHBIIHMECS ) Ha3BaHHs: YKCYCHAas KUCIIOTa, TIHIEPHH (OT
rpeu. glykys - cnankuit), ¢opmansaerus (ot gar. formika — mypaBeit). XuMHKH U ceifuac peaKo
Ha3bIBAIOT AICTUJICH THHOM, & MyPaBbUHYIO KHCJIOTY — METaHOBOIA.

PanmnonannHan HOMCHKRJIATypa, COrJIaCHO KOTOpOI\/JI COAMHCHUC pacCMaTpUBAJIOCh KaK
IIPONU3BOJHOC HanOojee THIITUYHOIO MMpEaACTAaBUTECIIA Kilacca:

MCTUIIALCTHUIICH, AUMUTUIIDTHIICH U JP.

Yucno opraHNYeCKUX COEIMHEHHUI paCcTET B TEOMETPUYECKON TPOrPECCUN. XUMHUKAM Pa3HbIX
CTpaH CTaJIo TPYJHO 00IIAThCs, MOCKOJIbKY OJHM U TE K€ BELIeCTBa UMEJM paHble Ha3BaHUS, a
IO/ OJTHUM Ha3BaHUEM I0IPAa3yMEBAIIN HECKOJIBKO BEIIECTB. XUMHUKHU BCEX CTPaH, BXOISIINX B
MexiyHapoaHbIH coto3 Teoperndeckoil u npuxnagHoi xumun (UIOITAK) coznanu
CIELUANIbHBIN KOMHUTET, KOTOPBIN BBIPA0OTAl OCHOBBI €0UHOU O/ 8CeX OP2AHUUECKUX 8eUieC
HOMEHKJIATYphl. DTy HOMEHKJIATypy Ha3bIBAIOT MEKIYHAPOAHOMN U1 HOMEHKJIATYPOM
HIOIIAK.

OCHOBBI MEXTYHAPOTHO HOMEHKJIATYPbI OPraHUYeCKUX COeNHEeHUI.
J1j1s Toro 4TOOBI YMETh MOJIH30BATHCS €10, HY’)KHO COBCEM HEMHOTO:

e 3Hath cBeneHUs TaOmuIpl 3. «OCHOBHBIC KITACCHI OPTaHUYECKUX COCTUHCHUN» H YMETh
MMM 110J1630BaThes. ( [lepenummmTe Ha IIOTHYIO Oymary 3Ty TaOnuIly, caenaite cede
KapTOYKY-TIOJICKa3Ky) .

e  XOpoIIo 3HaTh HA3BaHUS TIEPBBIX MPEICTABUTEIICH TOMOJIOTHUECKOTO Psijia TPEIEITbHBIX
yIJIEBOZOPOIOB (OT MeTaHa JI0 JiekaHa) U paaukanoB. (Caenaiite Ha 00paTHOM CTOPOHE

JPYTyI0 KapTOUKY-TIOJICKa3KY):

Ha3zpanusi aJlkaHOB U HX paaiuKajaIoB

CocraB ajkaHa HasBanue Panukan HazBanue
CuHon2 aJKaH -CrHap+1 AJTKHMJT
CH4 METaH -CHs Memiu
Cz2 Hs JTaH -C2 Hs STHJI
Cs Hs IponaH -Cs Hy ITPOITHJT
C4 Hio OyraH -C4 Ho OyTHJI
Cs Hiz TIEHTaH -Cs Hi1 aMuJI
Ces H1s rekcaH -Ce Hi3 TEeKCHJI
C7 Hie TerTaH -C7 His TeTIITHJI
Cs Hus OKTaH -Cg Hi7 OKTHJI
Co Hao HOHaH -Cg Hig HOHHUJI
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| C10 Hao | nexan | -C1o Ht | meuman

e XopoIIo 3HaTh AJITOPUTM HA3BAHMS BeLECTB AIMKJINYECKOT0 CTPOCHMS:
1. BeiOpath camyro JJIMHHYIO YTIIEPOAHYIO LIEIb.

2. [IponymepoBaTh €€ ¢ TOi CTOPOHBI, K KOTOPO OJIMKE PaHKaIIbl, WIIM CTAPIINI 3aMECTUTENb,
WM KpaTHas CBA3b ( B 3aBUCHMOCTH OT KJlacca BEIIECTBA ).

[Topsiiok cTapIIMHCTBA OCHOBHBIX I'PYII YKa3aH Ha cTpaHule 36 yueOHuKa.
3. Yka3arb B npegukce (Te ke MPUCTABKHU, HO CHICIIU(PHUECKHE, XUMUICCKHC)

noJjio:keHue (HOMep aToMa Yrieposia) 1 Ha3BaHUe PaJnKaja, 3aMeCTHTENs, QyHKIIMOHATIHLHON
IPYIIbI B al1()aBUTHOM MOPSIIIKE.

4. 3anucaTh KOPeHb, COOTBETCTBYIOLUI YHCITy AaTOMOB YIJepoJa B IJIABHOM IIETH.

5. Ecin ecTb ABOIHASA €BA3b, TO NOCIIE KOPHS NOCTAaBUTh CYPPUKC -eH C yKazaHUEM
MOJIOYKECHUS CBA3HM B LI€NIN; JTJI TpOﬁHOﬁ CBSI3M HUCIIOJIB30BaTh

cygpguxc -un. Ecnu KpaTHBIX CBsI3el HET — cyguxc -aH.

6. [Tocne storo ykazars cyppurc, COOTBETCTBYIOIIUN KETOHY, AJIbJACTHAY WU KUCIOTE, €CITU
€CTb COOTBETCTBYIOIINE q)yHKIII/IOHaJ'H)HI)Ie TPYIIIIEI. 21.]'[5[ KE€TOHOB YKa3bIBACTCA ITOJIOKECHUEC
(GYHKIIMOHATBHOU TPYIIIHIL.

7. Ecnu B BEILIECTBE HECKOJIBKO OJMHAKOBBIX PAUKAIOB, 3aMECTUTENEH, CBA3EH WITH
(hYHKIIMOHATBHBIX TPYIIT, TO OHW Ha3bIBAIOTCSI BMECTE, C UCIIOJIb30BAHUEM YHCITUTEIIbHBIX:

2—nu, 3—T1pHu, 4 —TeTpa u T.1.

8. [1pu HamMcaHUK Ha3BaHUS BCE MU(PBI OTACIAIOTCSA APYT OT APYra 3amsThiIMHU, a OT OYKB —
neducaMu.

[Tpumep:
5 4 3 2 1
CH3—- CH - CH - CH - COOH
I
CHs CHsz NH:

2 -amuHO — 3,4 — OUMETUIIEHTAHOBAs KHUCIIOTA.

l.HOCKOHbe B I'JIaBHOM 1I€TIU OSTh aTOMOB yriaepoa, OCHOBA Ha3BaHHA - HEHTAH.

2. B monexkysne ectb pyHkiuonansHas rpynna — -COOH kapOokcunbHast . Ha e€ npucyctBue
yKa3bIBaeT -0Basl KMCJI0TA

3. B riaBHOM 1IeNM €CTh TPU 3aMECTUTEIIA:
aMHHO —TPYyNna, e¢ MoJIo)keHue yka3blBaeTcs: nudpoii 2,
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U JBe MeTWIbHBbIe rpynnbl. Ha 4icio MEeTUIBHBIX TPy YKA3bIBACT YacTUIA Ou-, a Ha
noJioKeHue B 1enu Hudpsl 3,4. Mexy mudpamu ecThb 3ansaTast, HUPPbI OT OYKB OTACICHBI
nepucom.

IIpakTHyeckas 4acTb
Pacwugppyiime na3Banue Bemectna, GopmMysa KOTOPOTO:

1 2 3 4 5
CHs— C=CH - CHz— CHs
|

CHs 2 — MEeTHJINIEHTEH — 2

1. B rnaBHOM 1ienoyke S yriiepoJHbIX aTOMOB, IOATOMY OCHOBA Ha3BaHUS — MEHTAaH (110
Ha3BaHUIO COOTBETCTBYIOIIETO aJIKaHA).

2. Tak kak B MOJIEKyJIE UMEeTCs ABOMHASA CBAA3b, cy@hhuxc -an B OCHOBE Ha3BAHUS U3MEHSETCS
Ha — eH.

3. [Tocne ocHOBBI Ha3BaHUS YKAa3aHO TIOJI0KECHUE IBOMTHOM CBSI3U B LIENH: OHA HAYWHACTCS OT
BTOPOI0 yriepoaHOTO aToMa.

4. B rnaBHOM 1ienu uMeetcs oauH 3amectutenb - MeTual CH3z. On Ha3biBaeTcs nepen 0CHOBOM
Ha3BaHUS C YKA3aHUEM TIOJIOKEHHS B IICIH: TP BTOPOM aTOME YTJIepo/ia.

CHs3

|

HO-CH2 -C-CH; - CHs
|
CHs3

3. CocraBbTe Gopmyny BemiecTBa: 2,3 — ouMeTmiioyTeH — 1.
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HNPAKTUYECKOE 3AHATHUE
Cocras u ctpoenue ankaHoB. CBoiicTBa U IPMMEHeEHHe.
eJgb NMPaKTHYECKOT0 3AaHATHUS

ITo3HaKOMUTD ydamuxcs C 0COOEHHOCTSIMH CTPOCHHUA, T'OMOJIOTHUYCCKHUM

PAIOM, U30MEPUEN, HOMEHKIIATYPOU alKaHOB, UX MOJTYYEHUEM
MeTtoanyeckuii MaTepuaJl

1. lomonoruyeckui paa ankaHoB

MeTaH CH, CH3- MeTun
MponaH CH;—CH,—CH; C3Hg CH;—CH,—CH,- | H-Nponun

H-ByTaH CH;—CH,—CH,—CH; |C,H;; |CH;—(CH,),—CH,- H-Bytun

H-TleHTaH | CH;—(CH,);—CH; CsHi; | CH;—(CH,);—CH,- | H-TlenTun

H-T'ekcaH CH3—(CH2)4—CH3 CeHyy CH3—(CH2)4—CH2' H-I'ekcun

H-TentaH | CH;—(CH,)s—CH; C7His | CH3—(CH3)s—CH,- H-TenTUn

H-OkTaH CH3;—(CH,)s—CH; CgHis

H-HoHaH CH3—(CH2)1—CH3 c_gHzo

H-AeKaH CH;—(CH,)g—CH;, CioH22

«H» - HOPManbHOro (HepasaeTsneHHoro CTpOEHMUA) ﬁ MyShared

PPt4WEB.ru
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CTpoeHMe meTaHa

= [1nA anKaHoBXa pakTepHa spETHE pHOM3aLMA;
* Nauna C-C — ceasn = 0,154 Hm

* ¥rnbl Mex gy opGuTanamn = 109° 28°

Metau
0,154 Hea

MEBpHgM3cEs HHbE o0naka

MepekptiEa HUE TG EHLHBLE 2N EHTPOHHER TMEpHAM3ALMA — NPOLECC BEIPABHHEAHHA
obNaKOE STOMOE YINEPOSA ChOnaHEMHM INEKTPOHHBIX 00NEHOE N0 GOPME M IHEDTHH
aTOMOE EOADROAE.
PHCyHOR 2.

IIpakTHYeckasi 4acTh
1. O6mas popmyJia aJIKaHOB.

A. CnH2n-2 B. CnH2n

b. CnH2n+2 I'. CnH2n+1

2. B nponane cBSI3U Me:KAy aTOMaMH yIjiepoja.

A. olMHapHbIE B. tpoiinbie

b. aBoitnkie I'. momyropHbIie

3. Twun ruOpuauszanum.

A. sp B. sp2

b. sp3 I'. sp4

4. Yroua mexxay aToMaMH yrjiepoaa B aJIKaHaX.
A, 120° B. 110°
b. 109° r. 90°

5. IIpuHALIEKHOCTD K AJIKAHAM MOKHO ONPEAeJUTh 10 cypdukcy.
A. -aH B. -un

b. -em I'. - nuen
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NPAKTUYECKOE 3AHATHUE
HenpeneabHsble yriesoaopoabl. CBOWCTBA U IPUMeEHEHUE
eJgb NMPaKTHYECKOT0 3AaHATHUS
Pa3BuTHe 3HaHMI yyamuxcs 0 HEMPEAEIbHBIX YIIIEBOJOPOIaX IPU 3HAKOMCTBE C
HpOCTeﬁHIHMH MNpeaACTaBUTCIIIMU JAHHBIX YTIJICBOAOPOJ0B, OCO6CHHOCT$IMI/I HUX CTPOCHUA U
M30MEpPAMH U U30MEPHUEH.
MeTtoanyeckuii MaTepuaJl

AnKeHbl [3TMAEHOBDIE YINEBOLOPOAD )

ANKeHB — YIIeBOSOPOILL, COEpHAa-
mue gEodEYED cBREsk C =C (ogea o —
OpOYHAH, APYrad @ — IHAYHTEILHD obman gopayra
cnabes). ANEEHOE

» ap*-rHOpHANIANNA ATOMOE YTAEpodd, cOeIHHeHHHX JBOI-
HOH CBAZBI;

*» 120" — BaneHTHEIH yrom;

» pnuaa ceazun C =C 0,134 .

Homenkaatypa

cyihidmre en

Buanl mzoMepun

» DAZBETEASHHE YIAEPOIHOTD CHENeTa;
* OONOMEeHNE ABOHHOH CEAIN;
> MEMEIACCOBAA (C UMEIOANHAHAMI);
* NPOCTPAHCTEEHHAS (MHC- M TPAHC-HIOMEQE ).
'S N
C,H, — oren, arnaen > nonmMepmaamma:
¢,
nCH, - CH=CH, —5 CH - CH, -
C}l‘l 0

Peakuuu okucaenns
> HenonHOe okucnesue (ropenue):

C,H, + 30, > 2C0, + 2H,0
» MArKOe OKHCIeHHe:
3CH, = CH, + 4H,0 + 2KMnO, - 3CH, ~ CH, + 2Mn0, + 2KOH

|
OH OH OH OH

nan

> DecnBeTHEIN ras

KMnO,
s QIO BOSATXA CH,=CH, +[0] + H,0 ———% CH,-CH,
» MANOPACTBOPHMM B BOAE :

b OH OH OH OH
ATHAEHIINKOIbL

Xumunueckine cBoiicTBA aaKenon OfecuBeunBaHMe PACTEOPA NMEPMAHTAHATA KAaAMA — Kawue-

CTBEHHAN PEeaKUNA HA KPATHYIO CBA3b.

Peaxnuu npucoegmnenns

ﬂnny!enue AJNKeHOB
> rHAPHPOBAHHE:

v

t
H,.C=CH, +H, :‘" H,C-CH, KpexuHr nedru:
) repumuqecknit (600-700°C)
xaraautugeckui (300-500°C)

AErHAPHPOBAHNE ANKAHOB!

» raJoreHEuMpoBaHNEe:

H,C = CH_+Br, » CH, - CH,
; R

v

B B CH,-CH, 5 CH,=CH,+H,
Ob6ecnseunpanne il BOARI — P a2 KarT,
HA KPATHYK CBA3b. > AErNApPOraNOreHUPOBAHNE ANKMATANONeHHJO0B!
» IHAPOTANOreHHNPOBAHNE! CH._CH= 7 KOH —;‘) CH]=CHX & KC] i H‘o
CH, - CH =CH, + HBr - CH,_ - CH - CH, Cll cnupr.

|

Br > AEernapaTanmMa cCuMpTos:
Iponcxoaur no npasxay Maproeruxosa: arom H ua HHal H,50,
wrn us H,0 (H-OH) npucoegnusercs & aromy C ¢ 66an- CH,—(’:H, ) CH,=CH, + HO
mum Konuuecrson H. OH

» PHAPATALHAD
Jerugpatanus ¥ JersgpoOrafOreHHDOBAHNE HNDPOHMCXOAHT MO

CH, = CH, + HO - CH, -CH, -OH npasuay 3aiinesa: aToM BOROpoga oTmenaserca or aroma C
o ¢ MeEsmuM Koantecrson H.
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1.Yto0bI HA3BaTh HENpPEIETbHBIN YTIEBOJOPO HYKHO IIOMHUT, YTO OKOHYAHHE Y alIKEHOB-CH
(WK -uIIeH), aJKagueHoB —/IMEH, AIKUHOB— UH.

Hamnpumep:

ankaH—OyTaH
ankeH — OyTeH (Wi OyTusIeH)
alKagueH — OyTaneH
AIKUH—OYTHH.

1. UYtoOpl HA3BaTh HENMPEICIBHBIN YTIIEBOAOPO HEOOX0IMMO:
a) BEIOpaTh caMyro JUIMHHYIO YTIIEPOIHYIO IIeTTh U IIPOHYMEPOBATH €€, C TOTO Kpasi, T/Ie

OnmKe KpaTHas CBA3b (JIBOMHAs WM TPOMHAs)
0) nrdpamMu ykazaTb MECTOIIOJIOKEHNE PAJIUKATIOB U Ha3BaTh UX
B) LM(pOH yKa3aTb MECTOIIOJIOKEHNE KPATHOM CBS3U
T') Ha3BaTh YIIEBOIOPOT (CM. TOMOJIOT.PSIT), HE 3a0BIB MOJICTABUTH HY)KHOE OKOHYAHNE
(cMm. BbIIIIE).
Hamnpuwmep:
3ajanne: Ha30BUTE MO MEXAyHapoHOH (cuctemarnueckoi i cucteme MIOITAK)
yraesogopos CH2=C — CH2 — CH2 — CH3
|
C2HS5
- BBIOMpaeM camyio JJIMHHYIO YTJIEPOJHYIO IEMb, COJIEPKallyl0 JIBOMHYIO CBS3b,
HyMepyeM e€ ¢ TOro Kpas, rae OJrke 1BOIHas CBSI3b
1 2 3 4 5
CH2=C-CH2 - CH2 - CH3
I
C2HS5
- yKa3bIBaeM LMol MECTONOJIOKEHUE Pa/iiKajla U Ha3bIBae€M €ro

2- 3T

- nupoii yka3bIBaeM MECTOIOJIOKEHHE JIBOMHOM CBSI3U 1 Ha3bIBAEM YIIIEBOJIOPOI, J0OABIIssA
OKOHYaHHE cH( UJIU - WJICH)

1-nenren (1 -neHTHIICH)
- B UTOT'¢ Ha3BaHUE JIAHHOTO YTiiepo/ia OyIeT BBITIISACTh TaK:

2-3Ti1- 1- eHTeH.

IIpakTHYecKasi 4acTh

1. Hanummure ¢popmynbl coenuHeHuid: a) 3,3 — aumeTun — 1- neHre,;
0) 3-meTua — 4 —3TUA-2-TeKCceH; B) 2,3 — TUMETHII -2- TICHTEH.

2.0mnpenenuTe MOJIEKYISIpHYIO (DOPMYITY 3TUIICHOBOTO YIJIEBOJIOPO/Ia, MACCOBast OIS YTIIepo/ia,
B KOTOpPOM 85,7%, MIOTHOCTH 1O BOAOPOLY €ro cocTaBisieT 21.

3.M306pa3uTte 31eKTpOHHYIO (hOopMyITy IpOTHIICHA.

74



4 HanmumuTe CTPYKTYpHBIE (OPMYIIBI CISIYIONINX YIIIEBOIOPOIOB:
a) 4,4 — numeTtwi-2- neuTuH; 0) 3- Mmetun -1-0yTuH;
B) 3-meTmin-4-31ui -1- neHTux.
5.Jnst ankuHA 1- IPOTIMH HAMTUIIIATE IBE CTPYKTYPHBIE ()OPMYIIBI TOMOJIOT'OB, HA30BUTE UX.

6.K npuBenéHHol cxeMe HaNMIINUTE YPaBHEHMsI peakLUii U HA30BUTE UCXOHBIE U MOIYYECHHbIE
BEIIECTBA!

CaC2—C2H2 —C2H2CI2

l
C2H3Cl

75



HNPAKTUYECKOE 3AHATHUE
Ben3ou u ero romosioru. CoiicTBa apoMaTH4ecKHX yriieBoA0pPoa0B
CnupTrsl 4 eHobI

egp NPaKTHYECKOT0 3aHATHUS
BBectu mnoustue 00 ApOMATUYHOCTU CBA3U U 06yCJIaBJII/IBa€MI)IX €0 XHUMHUYCCKHUX
CBOMCTBaX, 0COOEHHOCTSIX AIIEKTPOHHOTO CTPOSHHS MOJICKYJIBI OeH3071a
MeTtoanyeckuii MaTrepuaJl
ApoMaruyeckue YrieBoAopo/sl (apeHbl) — 3TO YIJIEBOAOPOJbI, B MOJEKYJIaX KOTOPBIX
COJIEP’KUTCS OJIHO WJIM HECKOJIbKO OEH30JIbHBIX KOJIELl, MPEICTaBISIOMIMNX CO00M HUKINYECKYIO

TPYIIY U3 HIECTH aTOMOB YTJIepO/ia C 0COOBIM XapaKTepOM CBSI3H.
Oo6mas dhopmyna aperoB CnHonse, Tae N > 6

Ha3Banue apomatrdeckue yriieBo10POIbI MOTYIHIIN W3-3a IPUATHOTO 3amaxa apoMaTHBIX

0ap3aMOB, U3 KOTOPBIX OHU OBUIH BIIEPBBIE MOJTYUEHBI.

Knaccudukanuss apomaTHuecKkux VIrieBOJOPOAOB IMpeJicTaBieHa Ha pHUCyHke 1, a
M30MepHsi, HOMEHKJIaTypa TOMOJIOTOB IpPEJCTaBleHa HAa PHUCYHKE 2, CTpPOEHHE MPOCTEUIIEro

apeHa OeH30J1a — Ha pUCYHKE 3.

ApomaTudeckue yrieBoa0po bl (apeHbl)
MOHouHKﬂI/Iqecm{ \
apeHsl psga OeH3oma
(ap P ) [Monummknnyeckue
CH; / \ ApeHsbl ¢
N
KOHJICHCHPOBaHH
ApeHEI ¢ BIMU ITUKJIAMH
U30JIMPOBAHHBIMU
LUKJIAMUA
TOJTYOJ OeH301
(MeTunoenson) O O “
T eHII
HaTaIUH
aHTpareH
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Pucynox 1 - Knaccudukanus apoMaTn4eckux yrieBoJ0po0B

1. M3omepust CTpoeHuUs 3aMECTUTEIS:

CH;— CHZ—CH3 CH3— CH— CH3

MPONUIOEH301 M30IPONMIOEH301

2. V3oMepust OJ0KEHUS 3aMECTUTENEH:

CH,
CH, CH,
CH,
CH
3 CH,
OPTO-KCHJIOJN MeTa-KCUJIO napa-KCHIoJ
(1,2-numeTrnben30.) (1,3-mumeTrIOeH30:7) (1,4- numeTriiOeH307)
3. M3omepust uncia 3aMeCTUTEICH:
CH;—CH, CH,
CH,
ITUIIOEH30IT OpTO-¥CHTI0

PI/ICYHOK 2- I/ISOMepI/IH 1 HOMCHKJIATypa r'OMOJIOTOB OeH3ona
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CeHg — Genzon

ﬁ‘ ﬁ‘
H C H H C H
e e
\C¢ ~c \C/ \C
b A L
e PN SENT U
H l H H (I? H
H H
cTpyKTYpHan opmyna Kexyne COBPEMEHHAA CTPYKTYpHasa dopMyna

...........

+ H 1y sp*-ru6punusanms

x
120°
y
HerHOpH IH30BAHHAA

s -mﬁpnnuaosamme opbuTanu p-opbutans
aToma yrnepoua

®Q0§%0®

0

CXeMa PACTION0KEHNS
H NepeKpsIBAHHA
P-3neKTpostsix ofnakos

cxema obpasosanus cxema ofpazopainsa eARHOro
G-casei T-3EKTPOHHOrO ob1aka

Pucynok 3- CtpoeHne MOJIEKyYIbI O€H30J1a U €0 CTPYKTypHas hopmMyra
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Crioco0bl mosryueHws.
B npomviuwnennocmu:

1. Y3 npoiyKTOB NMHUpOJIM3a KAMEHHOTO YIJIsl.

2. Ilpouecc apomaruzanuu HeTH, CoIepKaIICH aTKaHbl U IUKIOATKAHBI:

a) Peakumu eruAponuKiIn3aiy alKaHOB:

CeHyg —=21 © + 4H,

0) Peakiuu neruapupoBaHus IUKIOATKAHOB:

PL3fc © +3H>

B nabopamopuu:

1. TIlponyckanue aneTuieHa dyepe3 Harpetyio 10 600° TpyOKy, 3al0JTHEHHYIO aKTHBUPOBAHHBIM
yTrieMm:

3CH=CH —cl ©

2. Peakmus comm ap0MaTI/I‘leCKOI71 KHCJIOThI CO IICIIOYbIO:

COONa
+NaOH ——> + Na,COs

3. decynbdupoBanue 6€H30ICYTbPOKUCIOTHI:

SO,H +H0——> © + H,80;
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Ddu3nyecKrue U XMMHUUECKIE CBOMCTBA.

Bensoun - 3T0 GecriBeTHAs, TeTy4ast KUAKOCTh C XapaKTePHBIM 3aIlaxoM U HEPACTBOPHUMAs B BOJIC,
HO caMm OEH30JI SIBJIICTCS MPEKPACHBIM PACTBOPUTEIEM MHOTHX OPraHHMYECKUX BEIIECTB.
[TnotHOCTH 0,88r/cM?, tiun = 80,1°C, tw= 5,5 °C. C YBEIMYEHHEM OTHOCHUTEIIHbHBIX MOJIEKYISPHBIX
Macc apeHOB TEMIIepPaTypbl MX KUIICHHS IOBBINIAIOTCA. Bce apeHbl - KUIKOCTH W TBEPIbIC
BelecTBa. MHOTHE apeHbl TOKCUYHBI, @ HEKOTOPHIC - KAHIIEPOTEHBI.

1. Peakiuu 3amenieHus:

a) ['anorennpoBanue:

Br
+Brp —=% + HBr
OpoMOeH301
0) CynsupoBanue:
SO,H
+HZSO4(KOHLI) - + H20
OCeH30JICYTB(OKUCITOTA

B) HutpoBanue:

NO2
+HNO3—22% ©/ + H,O

Hutpobensoun

r) AnkunupoBanue no Opunento — Kpadrey
CH
+CHCl e ©/ +Hel
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2. Peakuuu npucoeIuHeHUs

a) XJIOpupOBaHUE HA CBETY:
Cl
Cl Cl
+2Cl, —“—> ji;(
Cl Cl
Cl

TCKCAXJIOPUHUKIIOTCKCAH

0) Katanutuueckoe ruipupoBaHue:

IMUKJIOTEKCaH

BeH30J1 ycTOWYMB K OKHCIUTEISIM U B OTIIMYHE OT HETIPENIEIbHBIX YTIICBOIOPOJIOB (AIKEHOB H
AIKWHOB) OH HE 0OecIBeunBaeT OpoMHYI0 Boy U pacTBop KMnOa.

3. Peaknuust ropennst 6eH30J1a Ha BO3IyXe:
2CeHg + 150, — 12C0O2 + 6H20

I'omosorn OeH30jJ1a MO XMMHYECKMM CBOMCTBAM CXOZHBI € OEH30J0M, HO HMMEIOT
HEKOTOPBIE CBOM OCOOCHHOCTH, OOYCIOBJIECHHBIC B3aUMHBIM BIIUSTHHEM O€H30JLHOTO KOJIbIIA U
3amectutens. Hampumep, 6iarogapst B3auMHOMY BIIMSIHHIO aTOMOB B MOJICKYJIE TOJyOJIa aTOMBI
BOJIOpoJia MeTHiIbHOU Tpymmnbl — CH3 cranoBarcs ropasno 0Oolsiee MOABHKHBIMH, Y€M aTOMBI
BOJIOPO/Ia aHAJIOTHYHOM IPYMIIbI B alKaHaX. B CBSA3H ¢ 3TUM TOJIyOJI JIETKO OKUCISIETCS PACTBOPOM
KMnOg4 B kucnoi cpene:

CH, COOH

KMnO, H* t

+ 3[0]

> +H0

OeH30MHasa KUCIOoTa

IIo ato0it xe MNPpUYUHC aTOMBI BOAOPOAA B opmio- U napa-noJOXKCHUAX apOMaTHYICCKOT'O
KOJIbIIa TOJYOJIa CTAaHOBSTCA Oonee IMNOABUKHBIMHU, YEM B MOJICKYJIC 6CH30J'I8., BCJIICACTBHUEC 4YCT'O
TOJIYyOJI rOpa3ao 0oJiee aKTUBCH B pCaknugXx 3aMCIICHUA B apOMAaTHYCCKOM AApP€C, YEM OCH30II:

CH CH,

3
O,N.81 NO,



+ 3HNO3; —*=2— +3H,0

2,4,6-TpUHUATPOTOITYOIT

KpOMe TOIr'0, B TOJIYOJIC PCaKIUA 3aMCIICHHA MOKCT UATHU ITyTEM 3aMCIICHUS BOAOPOaa B
AIIKWITLHOM rpynmec B OTJIUYHEC OT 6GH30J'Ia, B KOTOPOM 3aMCUICHUEC NPOUCXOJUT B OCH30JILHOM
KOJIBIIC:

CH, CH,CI

+2Cl, —~—> + HCl

-4-
OO6macTu mpUMEHEHUSI.

beH3zonm M ero mpoOW3BOIHBIC HCIOJIB3YIOTCS B KA4eCTBE PACTBOPUTENECH, sl TOJIYYCHUS
KpacuTeyel, B3pbIBYATHIX BEIIECTB, SJAOXUMHKATOB. B YacTHOCTH, T'eKCaxXJIOPUUKIOTEKCaH
(rexcaxnopan) CeHsCle npumensiercs mns 6opsObl ¢ HacekombiMu, CsHsCl - pactBopuress,
TPUHUTPOTOIYOJ - B3PHIBYATOC BEIIECTBO, KCWIJIOJN - PACTBOPUTENb Uil JIAKOKPACOYHOM
MPOMBIIICHHOCTH, 3TWJIOCH30JI - PAaCTBOPHUTEIb W ChIPbE ISl CHHTE3a CTHPOJIA, KOTOPBIH
UCTIONB3yeTCS JUISl TIOJMYYCHHUs TMOJIUCTHPOJIAa M OyTaJHeH-CTHPOJILHOTO Kaydyka. beHzoun
NPUMEHSETCS TaKKe Ui TOoydeHus (eHosla, aHWIMHA, O-KampoJiakTama, HUTPOOEeH307a,
[IUKJIOTeKCaHa M TeKCaxXJIOPUUKIOTeKCaHa

IlpakTH4eckast 4acTh
3aoanue 1.

1. H3o00pa3ute cTpyKTypHBIC (OPMYIIBI CIEAYIOIIUX COSANHEHHIA:
a) M-JIHHATPOOCH30.T;

0) 2-aMUHOTOJIYOJ;
B) 4-MeTuiI(eHo;

2. Tlomyuure u3 6eH30mna:
a) TOJIyOJI;

0) HUTPOOEH301T;
B) BUHUJIOCH30.
3. Chopmynupyiite npaBmiio Xrokkels. [IpuBenuTe npuMepsl.
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3aoanue 2.

1. H3o00pa3ute CTpyKTypHBIE (POPMYIBI CIEAYIOMNUX COSTNHEHHINA:
a) 0-HUTPOOEH30JT;

0) 3-MeTHIIOCH3AIbICTH/T;
B) M-3TUJITOJIYOJL.

2. Tlomyunre u3 Tomyona:
a) 2,4,6-TpUHUTPOTOITYOIT;

0) m-AMMEeTUI0EH30.
3. HanmmuTe mpoayKThl peakiuii:

CoHs

Cl,hv, o _ .

3aoanue 3.

1. WM3006pa3zute CTpyKTypHBIC (HOPMYIIBI CICTYIOIINX COCTUHECHUMN:
a) M-AUTPETOYTUIOCH30.T;

0) mudennnanereneH;
B)3-xi10pOeH30JICcyIb(POKUCIOoTA.

2. Tlonyuute u3 6GeH307a:
a) OpomMOeH30IT;

0) o-TuOpOMOEH30.T;
B) OEH30JICYIb()OKHUCIIOTY.

3. C nomoripio peakuuu Bropiia nomy4dute nponuiaoeH3o.
3aoanue 4.

1. H3o00pa3ute CTpyKTypHBIC (HOPMYJIBI CICAYIOMIUX COSANHEHHIA:
a) M-JIMMETHIIOCH30JT;

0) 3-amuHOpEeHOT;
B) 0-OpOMBUHUIOEH30I.

2. Tlomyuure u3 Tomyona:
a) 0-aJUTUIITOJTYOJT;

6) 3-HUTPOTOIYOII;
B) OCH30MHYIO KUCIIOTY.

3. Hamummre Bce n3omepusie apenbl coctaBa CeHsCls, maiite nm Hazanwue.
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HNPAKTUYECKOE 3AHATHUE
AJIbJeruabl M KeTOHbI
KapG6oHoBbIe KHCJIOTBI

Lenap npakTH4eCKOro 3aHATHS

PasBuTne 3HaHUH ydJamuxcs 0 ajlbACTuaax, KETOHax U Kap6OHOBI)IX KHCJIOTax Mpu
3HAaKOMCTBE C HpOCTGfIIHPIMH MMpEaACTAaBUTCIIIMA NaHHBIX BCUICCTB, 0COOEHHOCTSIMH HX CTPOCHUA
Y U30MEpPaMHU U U30MEPHUEH.

MeTtoanyeckuii MaTepuaJl

AJIBAETUABI (CnH2n-10H)— 3T0 OpraHuYecKie COeIMHEHH s, MOJIEKYIIbl KOTOPBIX COJIEPKAT KapOOHUIIBHYIO TPYIIILY,
CBS3AHHYIO C aTOMOM BOJIOPOJIa M YIJIEBOIOPOJHBIM PaIUKaIOM

,;}O

R—C
g

KETOHBI — oprannueckue BelecTsa, B MOJIEKyJIaX KOTOPBIX KapOOHWUIIbHAS IPYIIIA CBA3aHA C IBYMSI YIII€BOAOPOIHBIMU
panuKanamMu

RE—C—FR
11
HOMEHKIIATYPA 1 U3OMEPU A N30MEPUY
40 _— O = N3omepus P Py
H- C\ CH 3 C< C HSC H2_ C\ yrnepoaHoro CHy CHyCHC CHTcch:I'C\H
H ckeneta byrasams RS h—
METAHATTh STAHAJb TPOTIAHATb cnrnng—n’:o T3¢ O,
(@OPMAJIBJIETH/T) (ALUETAJIBAET M) (ITPOITMOHOBBII AJIBAEI /1) Me)KKJ'IaCCOBa;I T H
nsomepust i ety
(c keToHamu) CH,=CH-CH; OH
» MexKnaccosast CH;-CH;-(240 ammmnoRL nupT
<& 2 n3omepusi “H CHy=CH-O-CH;
) C HempeaenbHbIMM Tpomaman: MeTHNERENIOBHH 3Hp
(c Henper
cnupTamu u

®Du3nYecKne CBOMCTBA allbICTUI0B

®dopmanbaeru] mpeacTaBiseT codoii ra3000pa3Hoe MPU KOMHATHOI TeMIepaType BelectBo. Anbaeruast 10 C12 — xuakocT,
a aJp/ieru/ibl HOPMaJIbHOTO CTPOEHHS ¢ OoJiee JUIMHHBIM HEPa3BETBIEHHBIM YIIIEPOAHBIM CKEJIETOM, SIBISIOTCS TBEPABIMU
BEILIECTBAMHU.

TemmepaTyps! KUMeHUs adbJErUI0B C HEPa3BETBIEHHBIM CTPOCHHEM YIIIEPOAHOI LIENH BhIIIE, 4eM y X u3oMepoB. Hampumep,
BajiepranoBbIi anpaerun kunut mpu 100,4 °C, a nzoBanepuaHoBeiid — mpu 92,5 °C. OHU KUTAT NpH Oosiee HU3KUX
TeMIIepaTypax, YeM CIIUPTHI C TEM JKE YHCIIOM YIJIEPOAHBIX aTOMOB, HAIPUMEP, IPOMHOHOBBIH anbaeru kunur npu 48,8 °C,

a mpomna”oin-1 npu 97,8 °C. DT0 MOKa3bIBACT, YTO aJBACTUABL, B OTJIMYHE OT CHUPTOB, HE SBJISIFOTCS CHIIBHO aCCOLMUPOBAHHBIMU
xuakocTaMull, JlaHHoe CBOMCTBO UCTIONB3YETCSA B CHHTE3E allbJIETH/IOB ITYTEM BOCCTAHOBIIEHHS CIUPTOB: MOCKONBKY
TeMIepaTypa KUIEHUs albJEerUA0B B II€IOM HIKE, OHH MOT'YT OBIT JIETKO OT/IEJICHBI M OYMINEHBI OT CIIMPTa IeperoHKkoil B To
e BpeMsI UX TeMIepaTyphl KUMEHNSI HAMHOTO BBIIIIE, Y€M y YIIIEBOJOPOJOB C TOH e MOJIEKYISIPHONH MacCOM, UTO CBSI3aHO C UX
BBICOKOMH MOJIIPHOCTBIO!

Bs3kocTh, IIIOTHOCTH U MOKa3arelns npenomieHus npu 20 °C yBeIn4uBaroTCs ¢ yBEJIMUCHUEM MOJISIPHOM MacChl anbIernioB.
Husmme anpaerub! SBISIOTCS MOABMKHBIMH JKUIKOCTSMH, a alIbJETH/IBI OT TeITaHaId A0 yHICKaHAIs HMEIOT MacI000pa3Hyro
KOHCHCTEHIIHIO
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http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BA%D0%B8%D0%BF%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BF%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BF%D0%B0%D0%BD%D0%BE%D0%BB-1
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%C0%EB%FC%E4%E5%E3%E8%E4%FB#cite_note-.D0.9F.D0.B5.D1.82.D1.80.D0.BE.D0.B2-8
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D0%BD%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D1%8F%D0%B7%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%B5%D0%BB%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B5%D0%BF%D1%82%D0%B0%D0%BD%D0%B0%D0%BB%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A3%D0%BD%D0%B4%D0%B5%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D1%8C&action=edit&redlink=1

dopmanberus U aueTalbIAerul NPpaKTu4eCKd HEOrPaHUYEHHO CMEIIUBAIOTCA ¢ BOIOH, OIHAKO, C POCTOM AJIMHBI YrIIEPOIHOTO
CKeJleTa, paCTBOPHMOCTH aJIbAETHII0B B BOZIE CHIIBHO YMEHBIAETCs, HAIPUMEP, PaCTBOPHMOCTE TekcaHaist mpu 20 °C
cocrasisteT ums 0,6 % mo macce. AnudaTndaeckue aabIerHabl PACTBOPUMBI B CIIUPTAX, IPOCTHIX AQUpax U APYrUX

paCHpOCTpaHéHHBIX OpraHu4YeCKuX paCTBOPUTCIIAX.

Hwuzmme aJIbACTUAbl UMCHOT pe3KPII>‘I 3arax, a BbICHINE I'OMOJIOT'H OT C8 a0 C13 sBNsitOTCSA KOMIIOHEHTaMH MHOTHX Hap(l)}OMepHI)IX

31T,

Cnoco0bl 1moJy4eHust AJIbACTU/10B M KETOHOB.

1. Twupparammst ankuHoB. V3 ameTrwieHa IOTydaroT
YKCYCHBIH abJIerusl, U3 €ro roMoj0roB — KeTOHBI:

Hg2+
C:H2 + HOH — CHz— C(O)H
CHs—C=CH+HOH — CHs-C(O)-CHs

2.1lpy  1IEJOYHOM  THAPONU3E  JIUTAIOr€HAJIKAHOB,
CONCpIKAIIMX [[Ba aTOMa TaJoreHa IIPH OJHOM aToMe
yriiepoza o0pa3yroTcst KApOOHWIIBHBIE COCMHEHMS:

CHz— CHCL: +
HOH + 2NaCI

2NaOH — CH3- CH = O +

CHs - C(CD2 - CHs
CHs + 2NaCI+ HOH

+ 2NaOH — CHs- C(O) -

3. HpI/I OKHCJIICHUN TNEPBUYHBIX
AIBJACTHU/IBL, 4 BTOPUYHBIX — KETOHBI:

CIIMPTOB  IIOJIy4YaroT

CHs - OH +[0O] — CHz20 +H20
CHs - CH(OH) - CH3 + [0] —» CHs - C(0O) - CHs + H20

4. OKCOCHHTE30M —
oneduHaM:

npucoequaenneM CO u  Ha2k

CHs-CH=CH2 + CO + Ho - CH3-CH2-CH: -C

XuMmun4eckue ceolictea

BbIcoKast peakIMOHHas CIIOCOOHOCTH CBs3aHa ¢ HATMYHEM MOSIpHOH cBsisn C=0. AJbJCTU/IbI SIBIISIOTCS KECTKIMHE
ocHoBaHUsIME JIbIOHCA 1, B COOTBETCTBUH C 3THM, aTOM KHCIIOPOJa B HUX MOXET KOOPAHHHUPOBATHCS C KECTKUMH

kucnotamu: H*, ZnClz, BFs, AICIz u 7. 1.24 B 06mem cnydae XMMUYecKHe CBOHMCTBA albAErU/I0B aHAIOTHYHE KETOHAM, OHAKO
aJIBJICTH/IBI TIPOSIBIIAIOT OONBIIYIO aKTHBHOCTD, YTO CBSA3aHO ¢ Goblieii nossipusanunei ceszu. Kpome Toro, 1jist aibAaeruion
XapaKTepHbI PEaKlUK, He XapaKTepHbIE JUIs KETOHOB, HAIIPUMEP THAPATALHs B BOXHOM PacTBOpE.

1. Boccranosiienue. J5 AJIbACTUI0B u KETOHOB
T0JIy4aroTcs COOTBETCBCHHO INEpBUYHBIC n
BTOPUYHBICCIIUPTHL .

CHs— C(O)H + Hz — CHs— CH.0H

CHs - C(O) - CHs + H2 — CHs— CH(OH) — CHs

2. [IpucoequHenne BOAbI K albleruiaM OPUBOIUT K
00pa30BaHUIO THIPATOB aIbICTHIOB.

CHz — C(O)H + HOH — CHz— C(OH):H

3. [IprcoenHEHNE CHHUIIBHOW KHCIIOTBI.
CHs - C(O)H + HCN — CHs— CH(OH)-C=N

CHs - C(0O)-CHs + HCN — CHs— C(OH)(CN) - CHs
4. TpucoenuHeHNne THAPOCYAb(UTA HATPHSL

CHs — C(0)—CHs +NaHSOs — CHs—C(OH)( SO:Na)
— CHs

CHs - C(O)H
SOsNa

+ NaHSOs — CHz—- CH(OH) —

5. Ilpucoenunenue OJIHOW MOJIEKYJIBbI CIIUPTA K
anp/ieTaaM MPUBOJUT K OOpa3OBaHHIO MHoJyaleranei, a
JIBYX MOJIEKYJI CIIMpTa K 00pa30BaHUIO alleTalei:

CHs-C(O)H + C:HsOH — CHs— CH(OH) - OCzHs

CHs— C(O)H +2C2HsOH — CHs—- CH — (OCzHs)2 +
H20

6. [Tonumepu3aiys aabIeruIoB.
nCHsz — C(O)H — (- CH( CHs)- O — )

7. OKUCIIEHUE allbICTUI0B.
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CHs— CH =O + 2[Ag(NH3)2JOH — CHs COONHs +
2Ag| + 3NHst + H,0

B ympomieHHOM BHZE PEAKLHIO «cepeOpsHOro 3epKaiay
3aIMChIBAIOT:

CHs; - COH + Ag20 — CHs—-COOH + 2Ag|

Oxucnenune runpokcugom meau (11)
CHs- COH + Cu(OH)2 — CHs-
2CuOH + HOH

COOH +

8. 3amereHne KapOOHUIIBHOI'O KHCIIOPO/Ia FaJIOreHaMH.
CH; -C(O)H + PCls — CHs—CH(CD)2 + POCIs

CH:— C(O) — CHs
CH; + POCL

+ PCls > CHz- C(Cl)2-—

9. 3amernieHne KapOOHHJIBHOIO KHCIOpOAa Ha OCTaTOK
THIPOKCHIAMHHA.

CHs— C(O)H + H:NOH — CHs— C(N — OH) —
H + HO0

10. 3amenienue
TaJIOTEeHBI.

aTOMOB  BOZOpOZa B paguKajIax Ha

CHs— C(O)H +Clz — CICH2— COH + HCI


http://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B0%D0%BB%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%8B%D0%B5_%D1%8D%D1%84%D0%B8%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B6%D1%91%D1%81%D1%82%D0%BA%D0%B8%D1%85_%D0%B8_%D0%BC%D1%8F%D0%B3%D0%BA%D0%B8%D1%85_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82_%D0%B8_%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B6%D1%91%D1%81%D1%82%D0%BA%D0%B8%D1%85_%D0%B8_%D0%BC%D1%8F%D0%B3%D0%BA%D0%B8%D1%85_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82_%D0%B8_%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D1%86%D0%B8%D0%BD%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D1%84%D1%82%D0%BE%D1%80%D0%B8%D0%B4_%D0%B1%D0%BE%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D0%B0%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%C0%EB%FC%E4%E5%E3%E8%E4%FB#cite_note-.D0.A8.D0.B0.D0.B1.D0.B0.D1.80.D0.BE.D0.B2-12
http://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%82%D0%BE%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8F
http://sovety-tut.ru/novosti/okislitelno-vosstanovitelnyie-reaktsii-elektroliz-rasplavov-i-rastvorov-elektrolitov
http://sovety-tut.ru/novosti/spirtyi-nomenklatura-poluchenie-svoystva
http://sovety-tut.ru/novosti/kislotyi
http://sovety-tut.ru/novosti/pervonachalnyie-ponyatiya-himii
http://sovety-tut.ru/novosti/okislitelno-vosstanovitelnyie-reaktsii-elektroliz-rasplavov-i-rastvorov-elektrolitov
http://sovety-tut.ru/novosti/okislitelno-vosstanovitelnyie-reaktsii-elektroliz-rasplavov-i-rastvorov-elektrolitov

Kap60HOBLIMI/I KHCJIOTaMH1 Ha3bIBAXOTCA IPOU3BOAHBIC YTJICBOAOPOA0B, B MOJICKYJIC KOTOPBIX COACPIKUTCA OAHA U

HECKOJIbKO KapOokcmibHbIX Tpynn —COOH.

OO6mas ¢popmyrna kKapOOHOBBIX KHCIIOT:

B 3aBucumoctu ot mpupoabl pagukaiaa, CBA3aHHOIO C Kap6OKCI/IJ'II>HOI71 T pyrmoﬁ, KHCJIOTBI TOAPAa3AaCIA0OTCA Ha

R-C

O
OH

I

npeaciibHbIC, HEIIPECACIIbHBIC 1 apOMATUYCCKUEC.

Uucio kapOOKCHIIBHBIX TPYIIIT OMPENesieT OCHOBHOCTh KUCIIOT.

Oo6r1as hopmyia mpenenbHbIX 0MHOOCHOBHBIX KUCIOT: ChH2nt1COOH (umu CaH2nO5).

Homenknarypa. Pacnpoctpanensl TpuBuanbHble HasBaHus. [lo mpaBuimam [UPAC kx Ha3BaHMIO yriieBomopoja

nobasistoT "-oBas kuciora'.

HN3omepus.

1. Mg amudaTHuecKuX KUCIOT - H30MEPHU3AITUs YTIIEBOAOPOIHOTO PaauKaa.
2. Jlns apoMaTHYecKHX - N30MEpHs TIOJOKEHHS 3aMECTUTENS IPH OEH30JIbHOM KOJIbIIE.
3. MexknaccoBas u3omepusi co cioxubiMU ddupamu (Hanpumep, CH;COOH u HCOOCH3).

Tabmuia. OcHOBHBIE KApOOHOBBIE KHCTIOTHI (HOMEHKIIATYpa, (pr3muecKie cBOMCTBA)

HazBanmue PactBo- o
a
3 dopmyna p PUMOCTH
€€ conun ?én :[)Igm e | (t/100Mn (pm
KHCJIOTBI (>dHpD) KHCJIOTHI g Ho0;25° | oo )
C)
MypaBbHHAs | METaHOBas ¢opmuar | HCOOH 8,3 100,5 | 1,22 | w 1,77:10*
yKCycHas ITAHOBAs areraT CHsCOOH 16,8 118 1,05 | wo 1,710°
mpomnuoHoBas | mpomanoBas | mpormmon | CH3;CH,COOH | -21 141 0,99 | w 1,6410°
ar
MacystHas OyTaHOBast oyrupar | CH3(CH2).CO | -6 164 0,96 | « 1,5410°
OH
BaJIGpUAHOBA | MEHTAHOBAsI BajiepaT CH5(CH,)sCO -34 187 0,94 | 4,97 1,5210°
i OH
KaIpOHOBast reKCaHoBas rekcanat | CH3(CH,).CO -3 205 0,93 | 1,08 1,4310°
OH
KarpuioBas OKTaHOBAsI okranoar | CH3(CH2)sCO 17 239 0,91 | 0,07 1,2810°
OH
KanpuHOBas JIEKaHOBas nexanoatr | CH3(CH,)sCO 32 269 0,89 | 0,015 1,4310°
OH
aKpuioBas npornieHoBas | akpwiat | CH.=CH- 13 1,05
COOH
OeH3oiHas OeH3oiiHas OeHzoar CsHsCOOH 122 250 1,27 | 0,34 1,4310°




IaBesneBas ATaHANOBAs okcamatr | COOH 189,5 1,65 K{=5,91
I ( 02
COOH ¢
pasi.) K>=6,4'1
0-5
nanbMUTHHO | Tekcazekano | maigpMuT | CH3(CH2)14CO | 63 219 0,0007 3,46:107
Bas Bas ar OH
(17m
)
creapunoBas | oktajgekaHoB | creapar | CH3(CH2)CO | 70 383 0,0003
as OH

HpaKTquCKaﬂ 4acTb

1. O KaKoM BelIeCcTBE UJET Pedb, €CIIM U3BECTHO, YTO MIJIOTHOCTH MO BOJOPOY BEIIECTBA, MMEIOIEr0 MacCOBBIT
cocraB: C —54,55%, H — 9,09%, O — 36,36%, paBHa 22. BeiBeguTe MOJICKYJIAPHYIO (DOPMYITy 3TOr'0 BEIISCTBA U
COCTaBbTE €r0 CTPYKTYPHYIO (OpPMYITy.

2. OcyIecTBUTE MENb MPEBPAICHHIN:

VYrnepox — anerusieH — areraibaeru (YKCYCHBIN anberu)
3. CoctaBbTe CTPYKTYPHYIO (hOpMYJTy FelTaHass, ¥ MpuBeauTe 2-3 hopMyIibl €ro U30MEpOB, HA30BUTE UX

4. Haiinute Ha cXeMe CITOCOOBI MOTYYCHHS M XUMHUUECKHE CBOMCTBA aIbJACTHIOB, JAaHTE Ha3BAHUS PEAKITHSIM.
Hcnonb3yiite MaTepuan HHGOPMAIIMOHHON KapThl U ciaiasl (7-10, 13-16)

LJAKHI

HO
1ol ' ol
L‘lIHpT _‘I‘I“" UILICTH == KHCIO0TI

o
4TREH
1.Kakue rpymibsl BEMECTB MOKHO PACIO3HATH P IOMOLIH CBEKEOCAKIEHHOIO THAPOKCHIA MEIU

pacTBopa JIakMyca: a) INIMIEepPHH, (PEHO U 3TaHOJI 0) TIUIEeprH, GopMaIbIeTH . , PEHOJI, B) TIUIICPHH.
dopmanbaeru, STaHoI T) TIUIEPHH, alleTAIbICTH/I, YKCYCHYIO KUCIIOTY.

2.I1pu B3aumopeiicteru 20% HOTo pacTBOpa YKCYCHOM KUCIOTHI Maccoi 120r. ¢ MmeTaHonoM o0Opasyercs
cloxHbIN 3Qup Maccoit 29,6r. Kakas macca MeTaHoJa BCTYNHIIA B PEAKIIHIO:

a) 6,4r. 6)12,8r. B) 3,2r. 1)9,6r.
3. [Ipu momoIu Kakux peakiuid MoJIydaroT YKCYCHYIO KUCIOTY B IPMBIIILIEHHOCTH ?

A) Peakuus Ky‘ICPOBa 6) OKHCJICHUEM MYPABbUHOTO aJIbACTHUAA B) KPCKHUHI'OM C ITapaJiCJIbHbIM
OKHCJIICHHUEM 6YT3.H8.. F) N3 YKCYCHOTO aJIbACTUAA.

4.Kak mpaBWIbHO Ha3BaTh BEIIECTBO, MMeroIIee GOopMyIy:

CH3—CH(OH)—CH2 —CHCI—COOH a)2xiop-4-om1-BiepbsiHOBask KucyioTa 6) 2-xjop 4-0J-
MIEHTAHOBAsI KMCIIOTA B)2-XJIOP-4-OKCHBAJIEPhsHOBAs KUCIOTA , T)alb(da-XI0p raMMa-oKCHBaJIEPbIHOBAS
KUCJIOTA.
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5. YKaxuTe . Kakie BELeCTBa ABJISIIOTCS n3oMepamu ykeycHoi kucnotsl? A) CH3-CH2-COOH
6) HOC—CH2—OH 8) HCOOCH3 r) HO—CH2—O - CH3

6.YKaXuTe y KaKOH KUCIOTHI HAMOOJIbIIAsi CTETIEHb JUCCOIUAIIHH :

a) CCI3—CH2—CH2 — COOH, 6) CH3 — CHCI—COOH, B)CH2F—CH2—COOH,

r) CH2F—COOH.

7.11pu B3auMoaelicTBUM TPONMOHOBOM KuciioThl Maccoi 100r. ¢ 14% HbIM pacTBOPOM TUAPOKCUAA KalUs
maccoit 400r. oOpa3zoBanack KanueBas cojb Maccoit 89,6r. uto cocraBiser 80% OT TEOPETHUECKOTO
BbIX0/1a. CKOJIBKO MacCOBBIX JI0JI€H KUCIOTHI TPOpEarupoBao?

A) 0,74 6)0,82 B) 0,406 1) 0,838.

8.Kakoii 0CHOBHOM MpOoAyKT peakiun A o0pasyeTcs B pe3ysbTaTe npeBparienuii? Hanummre Bce
YpaBHEHHUS peakiuil , HA30BUTE BEIIECTBO A ?

CH3—CH3 + Br2 ----- X1l +H20--- X2 +02--X3+Ag20-A?
A) anpaeruy 0) KETOH B)IIEPBUYHBIN CIUPT I') KApOOHOBAs KUCIIOTA

9. C nomol11pk0 KaKMX peaKTHBOB MOXHO ONPEAETUTh allbJIeTUIHYIO IpyIIly ? a) HOJAHOM BOJIOH U
pacTBopoM mmiénoun 0)OPOMHOM BOJIOM, B)aMMHAYHBIM PACTBOPOM OKCHA cepedpa,

r) pactBopoM xiopua sxesesa (1)
10. Kakas cpena pacTBOpa coJieil alerata HaTpHs U alleTata alIMUHUS COOTBETCTBEHHO?

A) menoyHas , Kucnias 0) Kucias, mejaovHas B) IeI0YHas , HEUTpajabHasl T) HEHTpasibHas, IeI0YHasl.
HanwumuTe ypaBHeHHSs peakiuy THIPOITU3a.
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INPAKTUYECKOE 3AHATHUE
Opranunyeckasi XuMusl, 4eJI0BeK M NPUPOIA

Ilesb NPAKTHYECKOI0 3aHATHA

ITo3HakOMUTh y4damuxcs C 3aJad4aMy, CTOSAIIMMH Iepel SKOJIOTHEH 4YeJIOBEKa, ¢ COBPEMEHHBIMU
9KOJIOTMYECKUMU Mpo0JieMaMH, CBSI3aHHBIMM C Pa3BUTHUEM XUMHUYECKOW IPOMBILUIEHOCTH; BBISBUTD
3aBUCUMOCTh MEXIY COCTOSIHUEM OKPYXKAIOUIEW Cpeabl U OPraHUYECKOW XHWMHUEH; MO3HAKOMHUTH C
MOHATHEM «3eIEHAsT XUMUS

MeTtoanyeckuii MaTepuaJl

He cexper, uTo B 0O0IIECTBE CYyLIECTBYET OTPULATEIBHOE OTHOIIEHHE K XUMHH, KaK OTpaciu
IIPOMBIILIJIEHHOCTH, JAKOUIEH BBICOKMHI BKJIaJ B 3arps3HEHUE OKPYKAIOWIEW CPeabl, U IIPEACTaBIIONICH
MIOBBIIIEHHYIO OITacHOCTh. HenaBHue npumeps! — 310, Harpumep, aBapust B Kutae, kotopas npusena K
yrpo3e 3apaxkeHuss Amypa O€H30JloM U HUTpPOOEH30JaMHu; TMOXap Ha HePTEXpaHWIHUIIE B
BenukoOputanuun. B To ke BpeMs 4YelOBEUECTBO YK€ HE MOXET OTKa3aThCsi OT HUCIHOJIb30BaHUS
XUMHMUYECKUX MpOayKTOB. CHU3UTH WM BOBCE MNPEAOTBPATUTh YrpO3bl, CBA3AHHBIE C XUMHYECKUM
IIPOU3BOJICTBOM, TIO3BOJISET MOJIX0 K XUMHUHU C DKOJIOTUMYECKON TOUKH 3PEHHUS.

[IpuBeneHHbI npuMep ¢ aBapuel B Kurae nokasslBaeT, 4To 3arpsI3HEHUE OKPYKAOIIEH CTpaHbl HE
MPU3HAET TOCYIApPCTBEHHBIX T'paHUll. MoxkHO n00aBuUTh, uTo Hopunbckuil HHUKeNEeBBIH KOMOWHAT U
MeTajrypruueckuii komouHat Ha KoiabckoM MOIyoCcTpoBe 3KCIIOPTUPYIOT ¢BOM BBIOpockl B EBpony. B
TO € BpeMs JOMUHHUPYIOIIUMH BETpaMH B POCCHIO MEpEeHOCATCS OKCH/BI a30Ta U CEpbl U3 Y KPanHBbI,
I'epmanny, [onsmmm, benopyccun, Yexun, CroBakuu, unnsaauu u qaxe BenmukoOputanuu.

[TombITaemcst BBIIETUTH OOBEKT 3€7IeHONM XUMHH. MOKHO CKa3aTh, 9T0 XUMHS OKPYKAIOIICH Cpeapl
M3y4aeT MCTOYHHKH, PaCIHpOCTPAHEHHE, YCTOMYMBOCTb M BO3JACHCTBUE XMMHUYECKUX 3arps3HUTENCH;
XuMus JUTsl OKpy’Karole cpesibl 00ecreynBaeT XUMUYECKUE PEIIEHUs sl TOTO, YTOObI U30aBUTHCS OT
3arpsizHeHul. [Ipu 3ToM cyiecTByer

Tpu BO3MOXKHBIX ITyTH XUMHUYECKUX PEIICHUMN:

1. YHMUTOXATh 3arpsI3HUTENH, TOCTYIIUBIINE B OKPYKAIOLIYIO CpEey

2. OrpaHnymuBaTh UX PaCIpPOCTPAHEHHE, €CIIU OHU JIOKAJIbHbIE

3. [IpekpatuTh UX MPOU3BOJCTBO (ITyTEM 3aMEHBI CYILIECTBYIOIINX CIIOCOO0B

MOJIy4YEHUS] XUMUYECKUX MPOJAYKTOB HA HOBBIE).

Tperbe HanpaBiIeHUE U MIPEACTABISAET COO0H Ty 00IaCTh, KOTOPOW 3aHUMAETCS 3€JeHAss XUMUSL.

Urto Ttakoe «3eneHas xumus»? B u3BecTHOM KHure AnHactaca M YOpHepa JaeTcsi TaKoe
oTpeJieNieHue: 3TO JH00e YCOBEpPUICHCTBOBAHUE XMMHUYECKHX MPOLECCOB, KOTOPOE MOJOKUTEIHHO
BIIUSIET HA OKpYXarollyto cpeny. Jpyroe onpenenenue naHo npodeccopom yHuepcurera Koposnessl B
bendacte Kenom Cemnionom: «3eneHast XuMus — 3TO pa3paboTKa XUMHUYECKUX MPOJAYKTOB U MPOIECCOB,
KOTOpasi CHIDKAET WJIM UCKJII0YaeT MCIOJIb30BAaHUE W/WJIM MPOU3BOJCTBO OMACHBIX BELIECTBY». MOXKHO
CKa3aTh U Tak, kak Hamucan [lon Anacrac: «3eneHas XuMusi — 3TO NMPOCTO Xopomiass xumus. Jlydmme
XMUMMKH MUPA 3aHUMAIOTCS 3€JIEHOU XUMUED.

OnuH M3 BBITYCKHUKOB Xumuyeckoro dakynprera MI'Y umenn M.B.JlomonocoBa mnocine
pacripesielieHUs] B Hay4HbI MHCTUTYT PACcCKa3bIBall, YTO MEPBOE €0 CAMOCTOSTENIbHOE 3aJaHue ObLIO
IpUIYMaTh U OCYIIECTBUTh HEKUI CUHTE3 OPraHn4ecKoro BellecTBa, Tpedyromuil He Mmenee 20 cTaauii;
IIPUYEM JKEIaTeNIbHO, YTOObI KaX/1asi IPOUCXOIMIIA B BOJIE TPU KOMHATHOM TeMIlepaType U JaBlIeHuH, a
HY)KHOE BeIlecTBO MoJ1ydanoch co 100%-HbIM BBIXOIOM U BbINAAaio B 0cafok. Bot 310 3axanue u ecthb
00pa31oBBIN TPUMEp 3ETCHON XUMUHU.

B cBoeii kaure Anacrac u Yopsep copmynarpoBaiu 12 NpUHIKIIOB 3eJI€HON
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XUMHH. BOT 3TH MPUHIINIIBL:

1. JIy4ure npe1oTBpaTUTh BEIOPOC 3arpsi3HEHUM, YEM MIOTOM OT HUX U30aBIISIThCSL.

2. CuHTe3 ciemyeT IUIAaHUPOBATh TaK, YTOOBI MaKCHMalbHOE KOJMYECTBO HCIOJIb30BAHHBIX
MaTepHuaoB BOILIM B KOHEYHBIN MPOIYKT.

3. Cnenyer muiaHupoBaTh METOJbI CHHTE3a TaK, YTOOBI peareHTaMd M KOHEYHBIMH IPOIYKTaMH
CITYKWJIM BEIIECTBA, KOTOPhIE MAJIOTOKCUYHBI HJIM BOBCE HETOKCUYHBI I Y€JI0BEKA U TPUPOJIBL.

4. Cpeay 1eNIeBbIX XUMUYECKUX MTPOTYKTOB CIICAYET BRIOUPATh TaKHe, KOTOPBIC HAPSTY

¢ TpeOyeMbIMH CBOKMCTBaMU 00J1aIAaI0T MAaKCUMAaTbHO HU3KOW TOKCHYHOCTHIO.

5. Heo6x0 Mo 110 BO3MOYKHOCTH M30€TaTh NCIOJIb30BAHUS B CHHTE3C

BCIIOMOTATEJIBHBIX BEHIECTB (PACTBOPUTENEH, SKCTPAr€HTOB U JIp.) HJIM BEIOMPATh OE3BpEIHBIC.

6. [Ipu ruraHupoBaHUM CUHTE3a HY>KHO YUYUTHIBATh SKOHOMHUECKHUE M SKOJIOTUYECKUE MOCTIEACTBUS
MIPOU3BOJICTBA PHEPTUHU, HEOOXOTUMOM ISl MPOBEJACHUS XUMHYECKOTO TPOIecca, U CTPEMUTHCS K UX
MuHUME3aud. ClieyeT CTPEMUTHCS MPOBOJIUTH CHUHTE3 MPHU TEMIIEpaType OKPYKAIOIIeH cpenbl U
HOPMAaJIbHOM JIaBJICHUU.

7. CnenyeT MCHOJIb30BaTh BO30OHOBIISIEMOE CHIPhE TaM, TJI€ 3TO TEXHUYECKH U IKOHOMHUYECKHU
000CHOBAHO.

8. Heobxoaumo cokpamarh 4uCIIO CTaaui Tporiecca (s 3TOro m3beraTh MpU CHHTE3E CTauil
OJIOKMPOBAHMS TPYI, BBEACHHUSI-CHATHS 3allUThl, BPEMEHHOW MOIU(MUKAINN (PHU3UKO-XUMHUIECKUX
MIPOIIECCOB).

9. Karanutnueckue peareHTsl (110 BO3MOKHOCTH MAaKCUMAJIBHO CEJICKTUBHBIC) TPEMOYTHTEIIbHBI
110 CPAaBHEHHUIO CO CTEXUOMETPUUECKUMH.

10.XumMuyeckne MpoayKThl JKeJIaTebHO MPUMEHATh TaKhe, YTOObl M0 OKOHYaHUM HYXIbl B HUX
OHM HE COXPAHSIUCH B OKpY>Kalolleil cpefie, a pa3iaraiuch 10 0e30MacHbIX BEIIECTB.

11.AnanuTyeckie METOAMKH CJelyeT pa3BUBaTh TaK, YTOObI B PEXHUME pPeajbHOrO BpPEMEHU
ofOecrieunBaTh MOHUTOPUHI 00pa3oBaHUs MPOIYKTOB pEaKLUH, CPEeOu KOTOPhIX MOTYT OKa3aThCs
OTIaCHBIE.

12.BemiecTBa, UCHOIb3yeMbIE B XUMUYECKUX MPOIIECCaX, CIEAYET BHIOMPATh TaK, YTOObI CBECTH K
MUHHUMYMY BO3MO>KHBIE aBapuu, BKJIIOUAs Pa3jivBbl, B3PHIBBI U MOKAPHI.

PaGorta o npuHIMIaM 3eeHON XUMHK TpeOyeT OT YyUE€HOTO OINpEAETICHHBIX YCUIUN U OOJIbIION
OTBETCTBEHHOCTH. MHOTO€ MPUXOAUTCA JIelNaTh HE COBCEM TaK, KaK 3TO MpUBBIYHO. [Ipuxomutcs
3aJlyMbIBaThCS O BelaX, KOTOPbIE paHbIlle B TOJOBY He npuxoauiu. OHAKO JIPYyroro myTd HET. 3/1ech
MOXHO chopmynupoBath 13-i npunnun 3eneHoit xumun: Eciu Bb ienaeTe Bce Tak, KaK MPUBBIKIIN, TO
U TIOJTyYUTE TO, YTO OOBIYHO MOJTydaeTe.

IIpakTH4Yeckast 4acTh
3aganue 1.
OCHOBHBIM CBIPBEM B MPOU3BOICTBE PE3UHBI UCIOIB3YIOT

A) benzon
b) Tonyon
B) Kayuayxk
I') I'munepun

Samauue 2.
OCHOBHBIM CBIPbEM B MPOU3BOJICTBE MECTUIIMIOB UCIIOIb3YIOT
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A) benzon
b) Tonyon
B) Kayuyxk
I') 'munepun

3aganue 3.
OCHOBHBIM CBIPBEM B TIPOU3BOJICTBE KpeMa JJisi 00YBH HCITOJIB3YIOT

A) benzon
b) Tonyon
B) Kayuyk
I') 'munepun

3anganue 4.
OCHOBHBIM CI)IpI)eM B XI/IMH‘IGCKOﬁ HpOMI)IHIJ'IeHHOCTI/I I/ICHOJIB3YIOT

A) Yroub

b) Hedtp

B) [Ipupoanslii ras
I') benzun

3amanue 5.
Baxkueiiniee moje3Hoe HCKOoIaeMoe

A) Kokc

b) Komnoszut
B) Cnnas

I') Hedtn

3amanue 6.
Paznosxenne opraHnyecKux BEUIECTB O€3 JOCTYIa BO3/lyXa IPU BBICOKOH TeMIIEpaType Ha3bIBAIOT

A) KpekuHrom
b) Ileperonkoit
B) IIuponuzom
I') Katanuzom

Samauue 7.
B npoun3BocTBE CHHTETHUECKMX KAyYyKOB HUCIIOJIb3YIOT

A) DTaHOBYIO KUCIIOTY
b) Aumetunosslii 3¢up
B) OTunoBslit ciupt
I') ®enon
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3aganue 8.
B npowusBoicTBE mI1acTMACC UCTIOIB3YIOT

A) AMUHOKHCIIOTBI
b) Amunsl
B) ®opmansaerun
I') CnupTtst

3aganue 9.
ApOMaTHYECKUM CIIUPTOM SIBIISAETCS

A) benzon

b) Hamareipusblii ciupt
B) MeTuioBslii ciupt
I') ®enon

Samanue 10.
OCHOBHBIE COCTABHBIE YaCTH MBbIJIa

A) HatpueBsie U KaaueBble coJId KapOOHOBBIX KUCIIOT

b) HarpueBble u KanueBbIe COJTU BHICIINX KAPOOHOBBIX KUCIIOT
B) HarpueBsie u kanblyeBbie oM KapOOHOBBIX KHCIIOT

I') HatpueBble 1 KaJlblIMEBbIE COIH BBICIIMX KAPOOHOBBIX KHCIOT

Samanue 11.
3amax rpyiy u aHaHaca oOycCJIOBJICH

A) Cno>XHBIMH yTJIEBOIAMU

b) ApomatudyeckuMu yrieBoa0poaaMu
B) Cnoxubimu a¢upamu

I') ApomaTuyeckuMu CriMpTaMu

3amanue 12.
B cocrtaB )XHJIKHX KUPOB BXOIUT

A) CreapuHoBas KUCIOTa
b) OneunoBas kucnora

B) [ManbmMuTHHOBAS KHCTOTA
I') DTuneHrnukob

Samauue 13.
CrupalnbHble MOPOIIKHU, B KOTOPHIE 100aBIEHBI IPUPOIHBIE KATATN3aTOPHI-(DEPMEHTHI CIIOCOOHBI

OTCTUPBIBATD 3arpsS3HEHUS
A) IIpu temneparype 60 rpagycos

92



b) IIpu temneparype Boiiie 60 rpagycos
B) Ilpu temnieparype Huxe 50 rpanycos
I') Ilpu Temniepatype ot 50 g0 60 rpamycos

Samaune 14.
CTI/IpaJII)HI)Ie HOpOHIKI/I, conepmamne COI[y HpI/IMeHﬂIOT JJIs1 CTI/IpKI/I

A) JIpHSAHBIX TKaHEN

b) lllenkoBeIX TKaHEH
B) lllepcrsnbix TKaHen
I') CmemanHbIX TKaHEH

3aganue 15.
TlaToka- 3TO cMech

A) T'nroko3bI 1 PPyKTO3BI
b) Caxapo3bl 1 MaIbTO3BI
B) Caxapo3bl 1 1eKCTpUHOB
I') ['mrox03b1 U AEKCTPUHOB

Samanue 16.
Mén-3T0 cMech

A) I'moko3b1 1 GPYKTO3BI
b) Caxapo3bl 1 MaJIBTO3BI
B) Caxapo3bl u 1eKCTPUHOB
I') I'110K03BI U IEKCTPUHOB

Samanue 17.
BunorpaaasiM caxapoM Ha3bIBAIOT

A) OpykTO3y
b) I'moxozy
B) Caxapo3y
I') Henmronosy

3amanue 18.
I'opMoH, perynupyromumii coiepkaHue caxapa B KPOBU Ha3bIBAETCS

A) Ilenicun

b) JInzoumm
B) I'mukoren
I') Uncynun

Samauue 19.
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WNHCynuH OTHOCHTCS K KJIacCy OPraHUYECKUX COCIMHEHUM

A) Kups

b) YraeBonbt

B) benku

I') HyksienHOBBIE KHCIIOTBI

3amanue 20.
Teduion nomy4aroT peakiuen

A) IonukonaeHcau
b) U3zomepusanuu
B) [Nonumepu3zanuu
I') DOrepudukanun
Jlureparypa

OcHoBHas1 JuTEeparypa

1) Pymutuc, I'. E. Xumwus. Ba3oBeiii ypoBeHb. YueOHHK Ui 00pa3oBaTeNIbHBIX OpraHU3aIlHi,
peanu3yronux o0pa3oBaTelbHbIE TPOrPAMMBI CPEAHETO MpodeccCuoHaIbHOTO oOpa3oBanus / I'. E.
Pymutuc, ®@. I'. ®enpaman. - Mocka: U3natensctBo [IpocBemenue, 2024. - 336 c. - ISBN 978-
5-09-111351-8.

2) Amnapues, A. 1. O6mas xumus : ¢0. 3aJaHnii C MPUMEpPaMH pelIeHui : yued. mocobue / A. .
Amnapues, JI. 1. Aponuna ; HoBocu0. roc. TexH. yH-T. — HoBocubupck : U3n-so HI'TY, 2013. —
118 c.

3) Apremenko A. U. Oprannyeckas XuMus : y4e0. mocooue i HEXUMUYECKUX CIEeIHaTbHOCTEH
By30B / A. U. Aptemenko. — M., 2005. — 604c.

JonoaHuTeILHAS JUTEpPATypa

1) AmapueB A. M. O6mas xumus : ¢0. 3aaa4 ¢ Metogamu pemerust / A. . Anapues. — HoBocubupck :
WUzp-Bo HI'TY, 2005. — 96 c.

2) I'muuka H. JI. 3agauun u ynpaxsaenus mo oomiei xumun / H. JI. Tnunka. — JI. : Xumus, 2006. — 240 c.

3) 3agaun ¥ ympaKHeHHs 10 oOiel xumun : yued. mocobue / mox pea. H. B. Koposuna. — 3-e 3.
ucnp., 1omn. — M. : Bercnr. mik., 2004. — 256 c.

4) BaiinieB O. C. Xumust. CoBpemennbiit kpatkuii kype / O.C. 3aiines. — M. : M3a-so HIT DHAC, 2001.
—416 c.

5) KusizeB 1. A. Heopraunveckast xumus / J[. A. Kuszes, C. H. Cmapbirus. — M. : Beicmr. k., 1990. —
430 c.

6) Kypc o6mieii xumuu : yueOnuk / O. W. Munrynuna, I'. H. MacnennukoBa, Koposun H. B., D. JI.
®ununmnos ; oA pea. H. B. Koposuna. — M. : Beicur. mik., 1990. — 446 c.

Ilepedyenn ncnmob3yeMbIX NPo¢ecCHOHATBHBIX 023 JAHHBIX H HH(POPMANMOHHBIX CIIPABOYHbIX
cHUCTeM

1. OBC PnexrponHoro n3nanus FOPAUT
2. ObC «JIAHb»
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