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1. lUndp n HaumeHoBaHWe HanpaBrieHUA NOATOTOBKMU:

15.03.01 MawwunHoCcTpoeHne

2. NMpocdpunnb noaroToBKU:

TexHonoruun, obopyagoBaHve 1 aBTomMaTU3aUns MalLIMHOCTPOUTENbHbBIX MPOU3BOACTB
3. KBanudukaumsa (creneHb) BbiNyCKHUKA:

bakanasp

4. ®opma oby4yeHus:

OyHas/3ao04Has

5. Kacdbegpa, oTBevarwas 3a peanmsaumo AUCLUNIUHBI:

Kadeapa 6uonornm n onandeckon KynbTypbl 1 cnopTa

6. CocTtaBMTENU NporpamMmmbl:

MonsHckas EBreHus MiBaHOBHa, KaHAMOAT Negarorm4eckmx Hayk



7. MeTopgmnyeckue YKazaHuA ans 06y'~|a|ou.|v|xc;| no oCBOEHNI ANCUNNMIINHDbI

Bua y4ye6HbIX
3aHATUMN

JeAaTtenbHOCTb cTyaAeHTa

Jlexkums

HanucaHne KoHcnekTa Nekumin: KpaTtko, CXeMaTUYHO,
nocnegoBaTenbHO PUKCUPOBATb OCHOBHbLIE MOMOXEHWUS, BbIBOAbI,
dopMynnpoBkn, 06006LLEHNS; MOMEeYaTb BaXKHbl€ MbICIN,
BblOENATb KINOYEBLIE CroBa, TepMUHbIL. [1poBepka TEPMUHOB,
MOHATMI C MOMOLLIbIO 3HLUMKIIONEAMN, CrioBapen, CrpaBOYHUKOB C
BbIMMCbIBAHNEM TONKOBaHUM B TeTpaab. OBo3Ha4YeHne BONpocCoB.,
TEPMUHOB, MaTepuarna, KoTopble BbI3blIBalOT TPYAHOCTU, MOUCK
OTBETOB B pekoMeHAyeMon nutepartype. Ecnv caMmocToAaTeNbHO He
yoaeTca pa3obpaTtbcs B MmaTepuane, Heobxoanmo
chopmynupoBaTb BONPOC M 3a4aThb NpenogaBaTento Ha
KOHCynbTauuu, Ha nabopaTtopHbIX N NPaKTUYECKNX 3aHATUSX.

JTabopaTopHbie,
npakTu4eckue
3aHATUSA

KoHcnekTupoBaHue pekoMmeHayeMblX MCTOYHUKOB. PaGoTa ¢
KOHCMEKTOM NeKLWU, MOAroToBKa OTBETOB K KOHTPOMNbHbLIM
BOMpocaM, NMPOCMOTP peKoMeHAyeMol nuTepaTypbl Ans
BbINONHEHUS 3aaHUIN Ha 3aHATUAX.

MNoaroTtoBka K
3K3amMeHy

Mpu NoAroToBKe K 3k3aMeHy HeobXxoauMo OpUEHTUPOBATLCS Ha
KOHCMEKTbI NeKUMIA, pEKOMEeHAYEMYIO NUTepaTypy.

MeToamnueckne maTepuanbl ANA o6y4aloLWMXCA NO NOAroTOBKE K NaGopaTOpPHbIM

3aHATUAM
Ne Tema 3aHATUA PaccmaTtprBaemble Bonpochl
Knaccudgumkauus
XUMNYECKUX
Knaccugukaumss XuMmnyeckmx BeLwecTB U XMMNYECKUX
1 | BewecTts u o
peakuum
XUMNYECKNX
peakuunm
CkopocTb [fOMOreHHbIe 1 reTeporeHHble peakunmn. CKopocTb
XUMNYECKUX FOMOTFEHHbIX XMMUYECKNX peakunin. PakTopbl, BNNAOLWLME Ha
peakuunmn CKOPOCTb XMMWYECKOWN peakumn. 3aBMCUMOCTb CKOPOCTU
5 XMMNYECKON peaKkLmnmn OT KOHLEHTpaLUMN pearmpyroLmx
BeLecCTB, 3aKOH AencTBus macc. KoHcTaHTa CKOpOCTH.
KnHeTnyeckoe ypasHeHue. [Nopsgok n MONekynsapHOCTb
peakumn. 3aBUCUMOCTb CKOPOCTU peakuunmn ot
Temneparypbl.
MpurotoBneHune KonuyectBeHHOe cogepxaHue KOMMOHEHTa pacTBopa,
pacTBopoB OTHECEHHOEe K onpeaerieHHoNn Macce Unm K onpegeneHHomMy
3 | onpegeneHHoOn obbemy pacTtBOopa WNU  pacTBOpPUTENS, HasblBaeTcs
KOHUEHTpauum KOHLIeHTpaLmen aToro KomnoHeHTa. Mpn aTtom cogepxaHune
pacTBOPEHHOIO BelecTBa 0ObIYHO BblpaXXalT B eAuHuuax




MaccChbl, B MOMAX U B 3KBUBASEHTaXx.
lMpoueHTHas KoHUeHTpauus (no macce)

MonspHas KoHUeHTpaunsa (MonsipHOCTb)

OKBMBaneHTHas KOHUEHTpauus (HopMarnbHOCTb)
BblpaXXaeTCsl  YMCIIOM  3KBMBANIEHTOB  PaCTBOPEHHOro
BelwlecTtBa B 1 n pactBopa n obo3HavaeTcs 6ykBamn N, H.
nnn CH.

OKBMBANEHTOM  BellecTBa HasblBaeTcsa Takoe  ero
KONMMYEeCTBO, KOTOpPOE B [aHHOW peakumm paBHOLEHHO
(akBMBaneHTHo) 1 monto atomos Bogopoda (1,0079 r).

MoOHHbIE peakuunn.

KoHcTaHTa 1 cTeneHb guccounaumm cnadoro SNEKTPOJSINTA.

Mpponus. Mmpaponns conen. YpaBHeHUsA peakuumn rugponusa. CteneHb
4 rmaoponmsa, KOHCTaHTa rmgponumsa. Heobpatumbin rmaponms
.NoHHble peakunn B pacTBopax. PaBHoBecue
MarnopacTBOPUMbIN 3NEKTPONNT — HACbILLEHHbIA PacTBOP.
lMponsBegeHne pacTBOPUMOCTM.
OkucnuTeneHo- . OKNCNUTENbHO-BOCCTAHOBUTENbHBIE PeaKLUN.
BOCCTaHOBUTENbHbIE | BaxHenLwme okmcnntTenn n BOCCTaHOBUTENMN.
5 | peakumn OKncNUTENbHO-BOCCTAHOBUTENBbHbIN NOTEHLMan.
HanpaBneHune npoTekaHns OKUCNNTENBHO-
BOCCTAHOBUTENbHbIX peakunin. QNeKTpoaHbIN NoTeHunan.
6 KonnoungHble YcnoBus BbiNnageHnst u pactBopeHust ocagka. KonnovaHole
pacTBOpbl CUCTEMBDI
KomnnekcHble JluraHgbl — aToMbl UMM U30NMPOBAaHHbIE TPYNMNbl aTOMOB,
coeauHeHust pacnonaratowuecs BOKPYr  kKomnnekcoobpasoBaTtens.
- KoopaunHaumoHHoe uucno (KY)— uucno o -ceBdsen,
obpasyembIXx LUeHTpanbHbIM aTOMOM C  fMraHgamu.
BHyTpeHHAA cdepa KOMMMeKCHoro coeanHeHunsi. BHewHss
chepa KOMNIEKCHOIO COeANHEHUS.
lMpoTtonutuyeckne
g | peakumn. BydepHblie pacTBopbl. CBOMNCTBa BY(hepHbIX pacTBOPOB
BydepHbie
CUCTEMBI.
Bopopoga.
["anoreHsbl.
CrpoeHne M3oTonbl Bogopoaa. Crnocobsbl nony4eHns BOAOPOAa.
9 CBOCTBA ’ dunsnyeckne n xMmmmnyeckme CBOMCTBa Bogopoaa.
’ CoefnvHeHnsa Bogopoaa ¢ MeTansaMmm n HemeTtannamu.
buonornyeckas
ponb.

MeToaouueckue matepuanbi AN o6y4yaroLWMXCcA NO NOAroToBKe K NPaKTUYeCKUM

3aHATUAM
No Tema 3aHATUA PaccmaTtprBaemble BONpochl
OCHOBHblE MOHATUS OCHOBHblE 3aKOHbl CTEXMOMETPUW, BKIOYAIOLLME
XUMUWN. 3aKOHbl  KONMMYECTBEHHbIX COOTHOLLEHWUA  Mexay
1 | CtexuomeTtpuyeckmne pearvpyoLMMmn BELLLECTBaMU C MOMOLLbIO YPaBHEHW
3aKOHbI. XUMUYECKMX peakLmii. 3aKoH NOCTOSIHCTBA cocTaBa
3aKOH KpaTHbIX OTHOLUEHUN. 3aKOH 3KBUBAIIEHTOB.
2 | CtpoeHune atoma CoctaB atomHoro sgpa. Yncno npotoHoB Ymcno



http://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651/re-acf8d906-d1d6-498e-8b41-a3ecaca10fcc
http://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651/re-a2a6df7d-7ddc-48ae-a32f-79c3155defed

HEWTPOHOB B aToMe. 30ToNbIONEKTPOHHOE
obnako dnekTpoHHas obornoyka atoma
cnouctad. ONeKTPOHHbIN cnon BaneHTHble
9IEKTPOHBI

lMepuogunyeckasa cncrtema Mepuogunyeckas cnctema XMMmM4eckux anemeHToB [.
n 3akoH .. MeHgeneeBa. | . MeHgeneeBa(ectecTBeHHasi cuctemMa XMMUYECKNX
CBs3b ero co CTpoeHnem 91IEMEHTOB)

aTtoma. [MeprnognyecKknin 3aKkOH XMMUYECKNX NTIEMEHTOB

Xnmmnyeckasi CBs3b. .
Tunbl XUMNYECKUX CBSA3EN

Tepmoxummnyeckme

TepMoxnmMmmyeckme peakumm n pacyeTsl.
peakuumn n pacyeTbl.
AnekTponnTuyeckas Teopus anNekTponuTUYecKon auccoumnaumm
avccouunauus .Pacteopbl n | MexaHu3m ANEKTPONNTUYECKON auccouunaunm
NX KOHLEHTpaunu. WOHHbIX BELLLECTB

ONEeKTPONNTLI U HEANEKTPONUTLI

CreneHb gnccouymaumn. KoHcTtaHTa auccoumnanum
MeTtannbl N06OYHbIX dusnyeckmne n xmmmyeckune ceomctea. Okecnabl n
nogrpynmn. rmapokeuabl. Conn xpoma, xenesa n meaun. Ponb

Xernes3a n ero CcrnjiaBoB B TEXHUKE.

HeMeTaﬂﬂbl-OpFaHOFeHbl.

lNpaBuna cocTaBneHUs MOHHbLIX YpaBHEHUN peaKkumit
NoHHble peakuunn. P yp P H

nOpﬂﬂ,OK COCTaBJ1IEHNA NOHHbIX ypaBHeHI/IIZ peakunmn

'moponus.
LLlenoyHble n wenoyHo- MeTannsl n nx ceoncrea. LLleno4vHoble metannsol.
3eMersibHble MeTannbl. LLleno4yHo3emernbHble MeTanbl. AIIOMUHUIA

Mpumep copepxaHUA NPAKTUYECKOrO 3aHATUS MO TeMe: «ANeKTponuTuyeckas
auccoumnaums .PacTBopbl U UX KOHLIEHTPaUUnN»

Bonpochbi:

1. KayecTBeHHble N KONMMYECTBEHHbIE XapaKTepPUCTUKN pacTBOPOB.
2. KoHueHTpauun pacTBopoOB:
a) maccoBasi % KOHUEHTpauus;

0) HopMmarnbHas KOHUEHTpauus;
B) MONSApHasi KOHUEHTpaUus.
3. DNeKTpoNuTbl N HE ANEKTPONUTBLI.
4. lnccoymaumsi KUCNoT, OCHOBaAHUW N CONen B BOeE.
5. BogopoaHbi nokasatens (pH) u wkana pH. MHgukaTopbl pH.
6. N'mgponus conen.

Tunoenbie 3adayu:

a) PacyeT no ypaBHeHUAM peakunin ¢ y4eTom Bbixoaa, % npumecein, nsbbiTka u
HepgocTaTka.
0) Pac4eT macchbl aneMeHTa B BELLLECTBE UMEIOLLIETO NPUMECH.

lMpumepsbl 3a0ay ¢ peweHUsIMU:

3apava 1. Kakon o6bem Bogopoaa (H.y.) Bblaenuncs npy B3anMogenctsum 6,5 r

LUUHKa € 7,3 I CONAHON KNCNOoTbl nmetowen 5% npumecen, ecnv BbiIXO4 peakumm
89%"7?




JaHo: PeweHue:

m(Zn)=6,5r YpaBHeHue peakuuu:
m(HCI)=7,3r 6,51 6,8r

w % (npumHCI)=5% Zn + 2HCI — ZnClz + Hot

w % Bbixona=89% 1Monb  2monb 1monb
Viy(H2)="?

Onpegenum Bec yuctoro HCI

m(HCI)=7,3-0,95=6,8r

Tak kak AaHbl Maccbl AByx peareHToB Zn u HCI onpegensiem, 4to U3 ABYX peareHToB
[aHOo B HeJloCTaTKe:

n(Zn) = L —6’52 =0,lmonw
M 652/ monw
n(HCD = — 22 0190
36,52/ monw

Tak kak cooTHowweHne Zn n HCI no ypasHeHuto 1monb Zn k 2 monb HCI Ha 0,1 monb Zn

Hy>HO 0,2 monb HCI. 3HauuT HCI gaHo B HegocTtaTtke, noatomy pacyeT V(H2) Beaem no
HCI.

Tak kak gaHo 0,19 monb HCI no nponopunn Haxoamm konmyectso Ho

0,19moneHCl — xmonvH ,

2MOTb Imonw

0,19-1

xX= =0,085m0.1b

Tak kak peakunsa npoxoaut ¢ 89% Bbixoaa onpenensem KonmyecTso Hp



0,085mo0n6  xmonw

100% 89%

. _ 0,085-89%
100%

x = 0,076 monb

Onpegensiem o6bem Hz npu H.y.

V =n-Vyon= 0,076 monb-22,4 n/monb=1,7 n

OtBeT: Vuy (H2)=1,7 n

3apava 2:
6) Kakas macca megu cogepxutca B 3 kr CuSO4*5H,0 nmetowero 10% npumecen?

[laHo: PeweHue:

m(CuSO4*5H,0)=3kr unun 3000r M(CuSO4*5H,0)=270 r/monb

w npum=10%

m(Cu)="?

Hangem maccy unctoro Bellectsa
w 4.B. = 100% - 10% = 90%
m(CuS0O4*5H,0)=3000r-0,9=2700r

Mo nponopuuu, ncxoas n3 Toro, 4to B 270r BewecTtBa cogepxutcs 64r Cu Hangem

ckonbko Cu coaepXmTcst B YNCTOM BELLECTBE.

270 2700

64 x
2700-64
X=—-—
270

OtBeT: 640 r Cu copgepxutcsa B 3 kr Bewectsa nmetowero 10% npumecen.

= 6402

MeToaunyeckme ykasaHus Ans opraHu3aumMm camocToATeNlbHOM paboTbl
obGy4arowmxcs

CamocTtoaTenbHaa paboTa CTyAeHTOB OA4HA W3 OCHOBHOW [OEATENbHOCTUM B
npouecce oby4vyeHunsa. OTa BHeayauMTopHasa (OoMaluHssi) paboTa, KOTOpPYK CTYAEHTbI
BbIMOMHAKT NO NONy4YeHHOMY 3agaHuio 6e3 nomolum npenogasatens. K Takon dopme
paboTbl, OTHOCUTCA: NOArOTOBKA K TEOpPETUYEeCKOoM 4acTu nabopaToOpHOro 3aHATUS,



noaroToBka K MPakTUYECKOMY 3aHSITMIO, BbIMOMHEHME 3afaHUN  CBA3a@HHbIX C
pelueHnem 3aau.

CamoctoaTenbHas paboTa nNpPoOBOAUTCA Ha MNEKUMOHHbIX, MNPaKTUYECKUX WU
nabopaTopHbIX 3aHATUAX C ydacTuem npenogasaTens. Hanpumep, Ha nekuuu
3a[alTCca BOMPOCHI, CBA3aHHble C TeMou npeablaywen nekuun. B atom cnydae,
06bIYHO OTBe4YaeT 6oriee CUMbHbIN CTYAEHT UMK BOMPOC pa3bupaeTcsi C HEKOTOPOM
nomowiblo npenogasatend. Ha nabGopaTOpHOM 3aHATMM CTYAEHTbl C  MOMOLLbIO
npenogaesatenst oopMynupyoT BbiBOAbI, KOTOPblE CaMOCTOATENBHO 3anuCbiBalOTCA B
nabopaTopHoOW TeTpaau.

MoaroToBky cnegyeTt NPoBOAUTL MO CReAyrLWMM pasgenam:

Pazgen 1. OCHOBHbI€ MOHATUA XUMUU

Cnedyem 3Hamb MOHAMUS: aTOM, MONEKyna, BeLeCTBO; BUAbl aTOMHbIX U
MONEKYNSAPHbIX Macc, MOfb, BUAbl XMMUYeckux ¢opmyrn, yucno ABoragpo; 3akoH
COXpaHEHUs1 MacChbl; XMMUYECKOE YpaBHEHNE U CTEXNMOMETPUYECKNE KOIPDULMEHTDI.

Cmompemsb nnumepamypy: 1(c.8-12), 2 (c.8-20).

o pa3deny 1 8bINOIHUMbL MUCbMEHHOE 3adaHue:

a) onpegenute abCOMOTHYID WU OTHOCUTENbHYK aTOMHYIO Maccy CreaytoLlmx
anemeHTOB: N, Fe, Cl.

0) Onpegenute abConTHYO Maccy 1 4Mcro atomos B: 2 monb Oz, 3 monb H20,
5 monb Noa.

B) CocTaBbTe ypaBHEHME peakuuu BOAOpoAa M as3oTa Ans NofyvyeHns aMMmmaka.
OnpefgenuTe CKOMbKO MOJb a30Ta HeobxoanMO ANs nonyvyeHns 5 Monb aMMmaka.

Paspgen 2. Knaccudmkaumsa HeopraHn4eCckux coeguHeHnmn

OcHosHble noHsmus: Okcugbl  (OCHOBHbIE,  KUCIOTHblE, aM@OTEPHbIE),
OCHOBaHUS, LLEerioyn, KUCNoThbl, Conn (OCHOBHbIE, KUCIble U cpeaHue). HomeHknaTypa
HeopraHn4yeckmx coeanHeHun (obpasoBaHme Ha3BaHus).

Cmompemsb numepamypy: 1 (¢.13-20), 2 (c.15-21).

Mo pasdeny 2 8bINOIHUMb MUCbMEHHOE 3a0aHue:

a) Copmynupynte n 3anuwunte onpegeneHne okcuaa, OCHOBAHUS, KACNOTbI U
conn. Onpegenute knacc BewectBa: CO, SO3z, HSO4, Ca(OH)z, NaxSO4, H3POu,
KNOs.

6) Hasoeute cnegywowme BewectBa: HSO4, NaOH, HCI, CuSO4, Alx(SO4)s,
Pb(NO3)2, Nazco:s, AgNO3, H3PO4, Ca(OH)g, KQCI’O4.

B) Knaccuduumpynte (OCHOBHasi, KMCnas M CpedHsas) U Ha3oBUTE crneayloume
conu: CuSO4, NaHSO4, CaOHCI, FeBrz, NaHS, KH2PO4.

Paspen 3. CtpoeHue aTtoma n nepuogmyeckas cucrema A.U. MeHpeneeBa,
KaK ecTeCTBEHHasi Knaccudgukauma 31eMeHTOB MO 3NEeKTPOHHbIM CTPYKTypam

OcHoe8Hble rnoHsmus: igepHas mogernb atomMa, NPOTOHbI, HEUTPOHbI, ANEKTPOHBI.
OHepreTMyecknn ypoBeHb, NoaypoBEHb, OpbuTanb, KBaHTOBbIE Yncna. Neprnognyeckun
3akoH. CocTtaBneHne aneKTPOHHbIX CTPYKTYP aTOMOB 3n1eMeHTOoB. [opaaok 3anonHeHus
opbutanen. MpuHunn 3anpeta [lNaynu. lMNpasuno NyHga. CTpykTypa nepuoanyeckon
cuctemsl. [NepnoanyHOCTb CBOMCTB.

Cmompemsb numepamypy: 1 (¢.21-31), 2 (c.21-53).

Mo pasdeny 3 8bINOIHUMB MUCbMEHHOE 3adaHue:

a) Ccdopmynupynte n 3anuunTe OCHOBHbIE MNPUHLUMMNbI KBAHTOBOW MOAENW
aToma.



6) Kakoe MakcMManbHOE€ 4MCNO 3MEeKTPOHOB  MOXET HaxoauTbCa B
3HepreTUYecKknx coctoaHusx: 2s, 3s, 3p, 4d, 5p?

B) Ccopmynupyinte n 3anuwimTte npasuna, KOTOpbIMW Onpeaenserca nopsgok
3anosiHeHus anekTpoHamu opbutanen atoma. MNMpnBeanTe 3NEKTPOHHBIE KOHUIYpaLnm
HeBO30yxaeHHbIX aTomoB: K, Mn, Zn, Br.

Pazpgen 4. Xumnyeckas cBf3b

OcHoBHble roHsIMusi: Teopus BaneHTHbIX CBA3en. Tunbl CBA3EW: KOBaneHTHas,
WOHHas, MeTannuyeckasa n sogopoaHasi. MexaHnambl obpa3oBaHus ceazen. CBOMCTBaA
KOBaANeHTHOM CBSA3WN: HacCbIlWAeMOCTb, HanpaBnNeHHOCTb U MONSIPHOCTb. BaneHTHOCTb.
CTteneHb OKUCNeHusi. JnekTpooTpuuaTtenbHocTb. [lpaBuna pacdeta CTeneHemn
OKUCNEHMS.

Cmompemsb nnumepamypy: 1 (¢.32-38), 2 (c.63-66, 73-75, 86-89).

o pa3deny 4 8bIiNnOIHUMbL MUCbMEHHOE 3adaHue:

a) CcopmynupynTte 1 3anuwmnTe: onpegeneHne KoBaneHTHOW, MOHHOW CBS3W B
paMKax TeopuUKM BaneHTHbIX CBA3eW; onpeaeneHme BaneHTHOCTM U CTENEHU OKUCTIEHUS.

0) Onpepenute cTeneHM OKUCIEHUSI 3NIEMEHTOB B CreAyloLWUX COeOUHEHUSIX:
CaCrO4, NaQSO4, NH4NO3, KMnO4, K>Cro0O4.

Pasgen 5. 3aKOHOMEpPHOCTU NMPOTEKAHUSI XMMNYECKMUX NPOLLeCCOoB

OcHosHble noHsmusi: TepmoavHamuka. TepMoxumusa. BHYTpeHHsis aHeprus
cuctembl.  TennoBon  3dpdeKkT  (3HTanbnMs), HeynopsigoYeHHOCTb  (3HTpoNMUs)
XUMUYECKON peakumn. OK30TepMUYecKne u 3HAOTEPMUYECKME peakumn. JHeprus
mbbca. Xumumdeckaa kunmHeTmka. CKOpPOCTb XUMUYECKOM peakumn. BnusiHue
TemnepaTypbl WU KOHLUEHTpaLMM Ha CKOPOCTb XMMMUYECKOW peakumn. Xumudeckoe
paBHoBecue. NpunHunn Jle-LaTtenese.

Cmompemsb nniumepamypy: 1 (¢.39-63), 2 (c.174-202, 223-239).

o pasdeny 5 ebinosTHUMB NUCbMEHHOE 3adaHue:

a) Cchopmynupynte n 3anuwmnte onpeneneHne «XMMmM4eckon TepMOaNHAMUKAY.
3anunwmnTte TennoBor APMEKT XMMMYECKON peakuumn B Buge AH, ecnu B peakuuu:

H-+Cl>=2HCI Bbigensetca 184 k[)x TennoThl;

2H>,0=2H>+0> nornowaetca 482 k[>x TennoTbl.

6) Cdopmynupynte ” 3anuwmte onpegeneHne «XMMUYECKOM KUHETUKUY.
Mepeyuncnute dpakTopbl OT KOTOPbIX 3aBUCUT CKOPOCTb XMMUYECKOWN peakuunin.

B) Cdhopmynupynte mn sanuwmte onpenernieHne XMMUYECKOro paBHOBECUS U
npuHumna Jle-Watenbe ana xumuyecknx cuctem. Onpepnenute B Kakytd CTPOHY
cmecTuTbes paBHoBecne Nan+3Hyr) , ecnv Byaem yoanatb U3 CUCTEMbl ra3 — aMMUaK.

Paspgen 6. dnektponutnyeckas guccoumauus. PacteBopbl.

OcHosHble  noHsmusi:  BewectBa  anekTponnTbl WU HE3NEKTPONUTHI.
onekTponutudeckas auccoumaums. [mgponua conen. CunbHble wn  cnabble
anekTtponutbl. VlOHHOe npou3BegeHMe BOAbl WM BOOOPOAHbIE nokasaTenb pH.
Nugukatopsbl ans onpenenenust pH. BogHble pactBopbl. KOHLEHTpaUMsa pacTBOPOB.

Cmompemsb nnumepamypy: 1 (c.64-77), 2 (c.241-257).

Mo pas3deny 6 8bINoIHUMbB MUCbMEHHOE 3adaHue:

a) Cdopmynupynte u 3anuwmte onpeneneHne BeLWecTB 3fEeKTPONUTOB.
3anuwmnte 3NeKTpoNUTUYECKytd auccoumnaumto cneayrowmx Bewects: H>SO4, NaCl,
Na20r04, C&(NOs)z.



6) 3Has, 4yto pH=-Ig[H"]. Onpegenute cpeny (kucnas, LWeNoYHas UK
HenTpanbHas) 6yaeTt B pacTBopax coAepKalimx KaTMoOH BoAgopoaa B KONIMYECTBE: 110’3
Monb/n, 1-108 Monb/n, 1-10™"° monb/n.

B) 3anuwuTe ruaponua cynedarta Meau 1 onpegenuTe cpeny pacrasopa.

MeToanyeckmne pekomMeHAaAUUN K BbINMOSTHEHUIO KOHTPOJIbHbIX paborT.

Mpuctynaa K BbINOSIHEHMIO 3TOr0 TUNAa 3adaHWn HeobxoauMmo, npexae BCero,
NMOBTOPUTL TEMY: «XMMMYECKasi CBA3bY.

OnpenennTb, YTO Takoe KoBaneHTHas CBA3b.

KoeanenmHasi cesiab — amo c853b, 0bpa3osaHHasi 3a c4em rnapbl 3/1EKMPOHO8
Mexx0y amomamu XUMUYECKUX 3/1EMEHMOS.

OnpenennTtb pasHuLy Mexay o 1 T CBA3bHO.

0-cesi3b Moxxem bbimb obpa3oesaHa mex0y S u S, S u p, p u p anekmpoHamu
amomo8 rnymem repekpbi8aHuUsi UX 3/1eKMPOHHbIX 0briakos, npu amom obnacmeb
rnepekpbigaHusi gcez0a fexxum Ha npsmMol coeduHswel UeHmpb! amomos.

OnekmpoHbl 8 3moM criyyae mMo2ym Haxodumbcsi 8 Sp, Sp?, Sp® eubpudusayuu
opbumanel (meopusi CmpPoeHUsI op2aHU4YeCcKUX coeOUuHeHUU).

T cesi3b 0bpas3ogaHa MOJIbKO [epeKkpbi8aHUeM 3/1EKMPOHHbIX 0brakos p u p
3/1IEKMPOHO8, 1PU 3MOM P 371I€KMPOHblI He OOMKHbI HaxoOumbcs 8 siobom eude
aubpuduszayuu. Obnacmb nepekpbigaHus rnpu amom bydem pacrionazambscs no obe
CMOPOHLI OM MPSIMOU COeOUHsIWEU UeHmMpbl amoMos.

[nsa onpeneneHns yncna XMMMYeckux cBsisen Heobxo4MMo COCTaBUTb CTPYKTYPHYHO
dopmMyny OpraHM4ecKoro COeauHEeHus, ykasaB npu 3TOM BCE OAMHApPHbIE U KpaTHble
cBaA3n. Heob6xogMMoO NOMHUTbL, YTO OAMHApPHbIE CBSA3N — 3TO 8-CBA3KU, @ B KPATHbIX —
ofHa 8-CBA3b U OCTarnbHbIE TT CBA3MN.

Mpumep: Onpenennte CKONbKO & U TT CBA3EN B 2-meTunbyTteHe-1
PeweHne: 3anucatb NOMHYW  CTPYKTYPHYHO  QOPMYyrny  OpraHuMYecKoro

COeAMNHEHNS, Yka3aTb & U TT CBS3M U NOCYUTaTb UX.
H H H
H-C=C-C-C-H
H-C-HH H
H
14 5-cBA3en n 1 1 cBA3b

2. CocTaBrneHune Ha3BaHUS OPraHNYeckoro CoeAHEHUS No MeXXayHapoaHoM
HOMEHKnaType.

HeobxoaMmMo  BCMOMHMTL  0OlWMe npaBuna HOMEHKNATYpbl  OpraHMYeckux
coeanHeHuin. Obsi3aTenibHO BCMOMHUTbL C KakoOW 4YacTbi OpraHM4eckoro coefuHeHust
CBSi3aH KOpEHb CroBa, MpucTaBka M CydUKC, Kak paccTaBnsOTCA JOKaHTbI, Kak
3anucbiBaeTcsl Ha3BaHWe BelLecTBa.

Mpumep:



0o
CHs —CH—CHz—CH-C
CeHs CH;  OH

KopeHb — rekc (6 aTomMoB B rriaBHoOWM Lenw)

MpuctaBka — gumeTtun (2 CHs rpynnbl)

OkoHyaHuve — oBas (pyHKUMOHaNbLHas rpynna - kKapbokcunbHas)
HasBaHue: 2,4-gumeTnnrekcaHoBas KucnoTa.

3. OnpegeneHne N3oMepoB U roOMOJSIOroB.

HeobxoanmMo BCMOMHUTbL, YTO Takoe M30OMeEPbI N YTO TaKoe romMosoru.

Uszomepbl — amo opeaHuyeckue eeujecmea, UMeUUE
MOJEKYSIPHbLIE GhOPMYIIbl U Pa3HbIE CMPYKMYPHbIE.

o0uHaKo8ble

Fomosnio2u — 3mMo 4reHbl 00HO020 20MOJ1I02UHEeCKO20 pﬂOa, omiiudyarowuecs Opye

om Opyaa Ha 00HY uriu HeckosibKo epyrmn -CHo-.

Tak e BCNOMHUTb BUAbI XUMUYECKUX (*)OpMyJ'IZ MoneKkyndapHad, aMnmpmnyeckasa U

CTPYKTYpHasi.

3anncatb, ecnu 3TO Hado CTPYKTYpHble (OpPMYyrbl BELLEeCTB, ONpeaenuTb WX

MOJEeKynapHble q)OpMy.l'IbI N yKa3aTb N3OMeEpblI.

Insa romonoroB Heobxoaumo 3anucatb GOPMyIly FOMOSIorMdeckoro psiga, no

COOTBETCTBUIO €€ U MONEKYNAPHOM hOpMYbl onpeaenuTb roMosior.

Mpumep: Hantu nsomepsl 1 romonoru ons: a) 3-MeTUnneHTuH-1; 6) NeHTUH-2; B)

2-meTunbytagueH-1,3.
PeweHue:
1) 3anunwem cTpyKTypHble OpMyribl BELLECTB.

A) HC — C — CH — CH5 — CHs
CHa

B) HsC — C — C — CHp — CH3

B) HoC — C — CH — CHs
CHa

2) Onpegenvum opMyIibl X FOMOMOIMYECKNX PSA0B
ankmHbl ChHop2 N2
ankaguenbl CoHono N3

3) Onpegenum nx monekynspHole dopMynbi
A) n=6 CeH1o
5) n=5 CsHs
B) n=6 CeH1o



4) Onpegenvm n3omepbl U roMOoru
M3omepsbl: a n B, T.K. umetoT CgH1p.
Bua nsomepumn — MexknaccoBbii.
Fomonorn: a n 6, Tak Kak 0ob6a OTHOCATCA K KNnaccy ankMHOB M OTAMYAKTCA Ha rpynny
-CHo-.

4. I'Ip|/| peweHnn pac4HeTHbIX 3ada HeobXxoaAnMo 3HaTb cnegywume OCHOBHblIE NMOHATUA
N 3aKOHbl XMMUN. OTHOCUTEJIbHAA aTOMHasa U MOJIIEKyndpHada MaccCa, MOJNeKyndapHad
Macca, MOJ1b; XMMUYECKOE YypaBHEHUNE, CTeXnomeTpuyeckmne KOS(b(bI/IU,I/IeHTbI; 3aKOH
COXpaHeHnAa mMmaccbl BeLecCTB, 3aKOH ABorap,po. 3HaTb pa3MepHOCTUN BEJTMYNH, KOTOPbIE
MCNOJIb3YHTCA Npn peLleHnn 3aaas. 3HaTb peweHne TMnoBbIX 3a4au.

OCHOBHbIE TUMbl XUMUYECKUX 3a[au:

1. PacyeTbl MO XMMUYECKUM YypaBHEHUAM (npumecu, n3bbITOK — HegOCTaToK, BbIXOL
BeLLecTBa).

2. OnpegeneHune opMyr OpraHN4eCcKnx BeLecTB.

3. 3agauM Ha pacTBOpbl (KOHUEHTpauuMsi B MAacCCOBbIX [JOMsX WM MacCoBbIX
npoLeHTax).

4. 3apgayv Ha rasoBble 3aKOHbI.

Mpumep: CKonbKO N yrrnekncrnoro rasa npu H.y. BbIAENUTCA NPY MOMHOM CropaHunm
56r rntoko3bl umetoen 5% npumecen, ecnu Boixoq peakumm 90%.

PeweHue:
1. 3anncbiBaem KpaTkoe yCcrnoBue 3agaun:

[aHo:

m (CGH1205)=56 r

WanM(CGH12OG)=5%

WQ- MM=9O%

V(COy)="
2. Haxoamm Bec YMCTOW MOKO3bI
56e  100%
Xe  100% —5%
X=53,2r
3. 3anucbiBaeM ypaBHEHWE peaKLnm ropeHust roKo3bl
53,2r Xn
CsH1206+60> m +6H-,0
1 Monb 6Mornb

4. Haxogmm monspHble maccbl CgH1206 1 CO»2
M(CGH1205)=276I’/MOHb
M(CO)=44r/monb
Haxogmm o6bem CO; ¢ y4eTOM BbIXxO4a peakumm

53,22 B Xn
1mone x 2762/ mone  6mone x 22,41/ mone
X=25,9n

5. Haxogum 06bem CO; ¢ yyeToM BbIXo4a peakumm



2592 100%

0%

25,91 x90%

=23,3x
100%

OtBeT: 23,3 n CO, Bblgenutca npu ropeHumn 56r CgH1206 , UMetoLen 5% npumecen.

I'Iepequb peKomeH,qyeMOﬁ nuTepaTypbl U IANTEKTPOHHbIX OﬁpaSOBaTeﬂbeIX

pecypcoB Alid NnoAroToBKU K 3aHATUAM

a) OCHOBHas nuTeparypa:

Ne n/n

NcTouHnk

YukuH, E.B. Xumuns : yuebHoe nocobue / E.B. YunkumH. - Tomck : TOMCKUiA rocyjapCTBEHHbI
YHUBEPCUTET CUCTEM YNpaBneHns U paguoanekTpoHuku, 2012. - 170 c. - ISBN 978-5-4332-
0034-0 ; To ke [OnekTpoHHLIN pecypc]. -

URL: http:/biblioclub.ru/index.php?page=book&id=208956

PessnkuH, B./. Xumuns: nonHbIN Kypc NOArOTOBKN K TECTUPOBAHUIO U 3K3aMeHy : nocobue /
B.WN. Pesankun, C.E. lNlakoba, B.H. bypab. - 6-e u3g. - MuHck : TetpaCuctemc, 2013. - 560 c. :
un. - ISBN 978-985-536-390-4; To ke [OneKkTpoHHkLIN pecypc]. -

URL: http:/biblioclub.ru/index.php?page=book&id=78508

Xumuns : meToaudeckume ykasanus / coct. E.I". Megskos, FO.U. Koeanb, H.I1. MNMonskosa. -
HoBocunbupck : HoBocmbumpckuin rocyaapCTBEHHbI arpapHbii yHnBepcuteT, 2011. - 106 c. ; To
xe [OnekTpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=230483

0) pononHuTenbHas nuTepaTtypa:

Ne n/n NcTouHmK

4 bartaeBa, E.B. 3agauun n ynpaxHeHus no obwen xummun [TekcT] : y4eb. noc. / bataesa E.B. n
) ap. - M.: Akagemus, 2010

5 Bpyeswny, I".}O. MNpakTnyeckne n nabopatopHble paboTbl No xumum [TekcT]: y4eb. noc. /
' Bpyeswnu I".1O. - bBopucorne6ek: I, 2010

6 Bpyeswny, I".1O. MNpakTnyeckne n nabopatopHble pabdoTbl No obuien xummum [TekcT]: y4eb. noc. /
' Bpyeswnu I.1O.- bBopucornebcek: bIMTIA, 2007

7 Bpyeswny, I".1O., MNpakTnyeckne n nabopatopHble padoTbl No obwen xumnn [TekcT]: y4ebd. noc.
' / Bpyeswu I'.KO., Tapacosa J1.C. - bopucorne6cek: BI'MA, 2006

8 HeopraHunyeckasa xumusi (buoreHHble n abmoreHHble anemMmeHTbl) [TekcT] : yuebHoe nocobue/

nog peq. B.B. Eroposa. — JlaHb; CI16, 2009

B) MH(POPMaLMOHHbIE 3NEeKTPOHHO-06pa3oBaTefibHble pecypcChbil:

Ne n/n NcTo4vHnK
9 AnkyanmoBa, .A., Mapgbiwesa W.B. MNpaktukym no xumum / nog, pea. M.W. Jlebepeson. -
' Tamb6oB: MN3ag-Bo TI'TY, 2009. - 88 c. http://window.edu.ru/resource/237/68237
10 Npomos, HO.10., Obsaukoea T.I1., LWenHa O.A., JlarytuH A.B. O6wasn xumus: YuyebHoe nocobue.

- TamboB: Nzgatenbcteo TITY, 2005. - 124 c. hitp://window.edu.ru/resource/006/38006

11.

Jlebepea, M.W., AHkyanmoBa W.A. COOpHMK 3agad U ynpaXHEHUN Mo Xumun. - TamboB:
WN3patenbcteo TITY, 2007. http://window.edu.ru/resource/786/56786
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