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1. OEJH OCBOEHUSA TUCHUILITUHBI
Ilensivu 0CBOCHUA NHCUMILTMHDBI ABJSIIOTES: O3HAKOMIICHUC CTYJEHTOB C OCHOBAMH YUEHHUS O
CTPOEHUU BELIECTBA, TEPMOAMHAMUKA ¥ KUHETHKY XUMUYECKUX PEAKIMH, TEOpUH OOMEHHBIX M OKHCH

JTUTECIIBHO-BOCCTAHOBUTCIILHLIX HTPOIICCCOB, (pOpMHpOBaHI/IC HABBIKOB MPUMCHCHYA TCOPCTHUUCCKUX
3HAHUH B XOJIC BHIIOJIHEHWS J'Ia60paT0pHBIX pa60T 1 IpH pCIICHUH IIPAKTHUCCKHX 3a/[aY.

2. MECTO ITMCIIMIIJINHBI B CTPYKTYPE OII0II BO
JIMcOouInuaa «XuMu» OTHOCHTCI K Oazoroi gacTu OIIOIL

JlaHHBIA Kypc ONMpacTCs Ha 3HAHUSA, [TOJIy9E€HHbIE CTY/IeHTaMU IIPU U3YYCHUU DUIUKU U
MaTeMaTHKH.

T

I—,[OJ'I}”LIGHHBIC CTYACHTAMU 3HaHUd H606XO,Z[I/IMBI Opyu U3YyYCHHUHN TaKUX JUCHMILINH KakK «Mare
PUATIOBEACHHUEC W TCXHOJOTHA MaTCpUaIoB), «Onruyeckue MarTcpualibl U TCXHOJOTHI, «OCHOBBI HE
HOTCXHOJIOTHH .

3. KOMIIETEHIWHA OBYYAIOIIETI' OCHA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JUCHUTIJIMHBI

B pesyrbrare 0CBOSHHMS JUCUUILIMHBI CTYACHT OCBAMBACT CIIE/IYIONHE KOMIETCHIIUNA:
OlIIK-1 cnocoGen mpeAcTaBIsATh aIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAYYHYIO KAPTHHY MM+
pa Ha OCHOBE 3HAHMSA OCHOBHBIX IOJIOKCHUH, 3aKOHOB M METOJIOB ECTECTBEHHBIX HAYK M MATEMATHKH|
OIIK-3 croco6eH BBIABIIATL €CTECTREHHOHAYYHYIO CYLTHOCTE MPOOIIEM, BOSHUKAIOMIHX B XOJE TPO-
(eccroHaNEHON AeATEEHOCTH, IPUBJIEKATD UL UX PEIICHUS GPU3MKO-MAaTCMATHYECKHH anmapar.

B pEe3ynbTaTC OCBOCHUA AMCHUIIIMHBI CTYACHT NOJKEH NEMOHCTPUPOBATE CIIEOYIOIINE P
3YJIBTaThl O6yquI/IHZ

3HATB: 3HATH SNIEKTPOHHOE CTPOCHUE ATOMOB U MOIIEKYJI, OCHOBBI TEOPHU XMMHUHECKOH CBA3I
B COCJMHCHUSIX. PA3HOTO THUIA, OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHYECCKHX MPOIIECCOB, ME
TOJIbI OIMCAHMA (HA30BBIX H XMMHYCCKUX PABHOBECHI, XUMUYCCKUE CBOUCTBA DIIEMEHTOB Pa3JIMUYHbI]
rpynin [1C v ux BaXHEHIIMX COEIMHEHUH, CTPOCHUE U CBOWCTBA KOMILICKCHBIX coeunenuii (OITK-)
cHocoOeH TPeNCTaB/iATh aIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUM HAyJIHYIO KapTHHy MMpPa H{
OCHOBE 3HAHMS OCHOBHBIX TTOJIOXKEHMH, 3aKOHOB U METOJI0B €CTECTBEHHBIX HAYK M MATEMATHKH);

Baaners: HaBbIKaMHU HPAKTHYECKOTO HPHMEHEHHS 3aKOHOB XUMHH [IPH IIOCTAHOBKE M PEaTH
3anuy OKcliepuMeHTanbHbIX Hecnenopanni (OITK-3 criocobeH BBIBIATE €CTECTBEHHOHAYUHYIO CYIIl
HOCTB MpobJieM, BOSHUKAIOINKMX B XOJI€ HPOHECCHOHANIBHOM AeITeIbHOCTH, TPUBIICKATH I HX Pelle
HUS QU3NKO-MaTEMATHYECKAH ammapar);

YMeThb: IPUMEHSIT) 110yIEHHBIC 3HAHUS B 0ONACTH XHMMHA JUISl OCBOEHHS 00MIEnpopeccho
HA/IbHBIX TUCHUIUIMH U peruenus npodeccuonanbapiX 3ajad (OITK-3 crnocobeH BhISIBISTH €CTECTBEH!]
HOHay4HYIO CYUIHOCTH MPOOJIEM, BOSHUKAIOIHMX B X0J1€ MPO(YECCUOHANBHOM AeATeIbHOCTH, TIPURIIE)
Karth JUIL X PeIIeHHs (pU3UKO-MaTeMATHISCKIH amuapar).




4. CTPYKTYPA U COAEPXAHUE JUCITUIIJINHBI
XUMUA
OO1ast TPYTI0EMKOCTh AUCHUIIIMHBI COCTABMSICT S 3adeTHBIX emuuuil, 180 gacos.
Ne | Pasjen jpucuun- Buy yuebnoit pabotsl, Bkirouas CPC | O6seMm ®opMbI
m/ | JIMHEB U TPYZOEMKOCTb, Yac. yu.pab. | KOHTp. ycuck
I ¢ pu- BaEMOCTH
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M,
Howmenknatypa
HEOPraHuIeCKuX
COCIMHECHUI,
DKBHBAJIECHT. 3a-
KOH YKBHBAJICH-
TOB.
2. | Crpoenue aroma. 1 2 | 2 5 2 (100)
Ksanroso-
MeXaHHYecKas
MOJIE/Ib.
A, [epuommueckuit 1 312 5 2(100)
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XAMUYECKUX DIie-
MEHTOB
JI.N.Meune:eena.
4, XuMHtCCKas 1 [ 4-]6 2 14 6(75) PeiiTuHr- |
CBSI3b U CTPOCHUE 6 KOHTpoJib Njf
MOJIEKYII. |




[onspHOCTH CBSI-
3¢H ¥ MOJIEKYJL.
MexMoneKyJisp-
HOC B3aMMOJICHCT-
Bue. Komruieke-
HBIE COEI[MHEHUSL.

PacrBopnl. Coli-
CTBa pa3daBJeH-
HBIX pacTBOPOB
HEANEKTPOIUTOB.
Pacteopsl anek-
TpOJIUTOE. Teopus
3NEKTPOITUTHIC-
cKo#l guccomnua-
. ducconua-
WS CHJIBHBIX U
cabbIX HIIEKTPO-
mutoB. Jucconua-
1y Bogbl. Pac-
TBOPUMOCTH Ma-
JOPaCTBOPUMBIX
COeOIUHCHUH.
[Tpousseienue
PpacTBOPUMOCTH.
I'unposms comnei.
OxucImrensHo-
BOCCTAHOBUTEIb-
HBIE [IPOIIECCHI.
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MM,
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HOBECHE,
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OCHOBEI XUMHYE-
CKOH KMHETHKH.
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4(67)

OCHOBBI 3JIEKTPO-
XUMUU. IJIeK-
TPOJIHBIE POTICC-
chl. ["anpBanmude-
CKHE DJIEMCHTHL
Kopposui meran-
JIOB. DIEKTPOIIH3.
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6(38)

Pefituur-
KOHTposb Nj
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Beero, yac. 18 36 36 72 36(50) Dxzamerf |
0 (36)

Temaruxa naGopaTopHbix padoT mo Kypcy

Knaccel Heopranuueckux coeinHeHHH (24).
Onpenenenue SKBUBAJICHTHON MacChl MeTajuta (44),
ITostyuenne pacTBOPOB pasIUUHBIX KOHI[CHTpAIHi (41).
Kommnnexcusie coenuaenus (249).
OKHCIINTENTBFHO-BOCCTAHOBHATENBHEIE peakinu (4q).
Onpenenenue pH pactsopos (44).

I'anponus conett (29).

DHepreTuKa XUMHYECKUX Tpotieccos (24).
KuHeTnka xuMudeckux peaknuii (24).

10. N'anpBanuyeckue dy1eMeHTHI (44).

11. Onexrpoxummyeckast Kopposus (24).

12. Dnexrpomus (44).

Wb W=

5. OBPA3OBATEJIBHBIE TEXHOJOI'A

Hpeno;LHeceHI/le TCOPECTHYCCKOI'0 Marepruaia OCYUICCTBIICTCA C IIPUMEHEHUEM QJICKTPOHHBIX]
CpEICTB 06)/“16[‘]1/15[ HPH HCITOCPCACTBCHHOM IIPOYTCHUN JaHHOTO MaTepHuaia JICKTOPOM.

Hexoropeie paszensl TeOpeTHIECKOro Kypea paccMaTpPUBAIOTCS ¢ HCIIONB30BAHHEM
OIepeIKatoIeH CaMOCTOATENBHOM PabOTHI: CTYAEHTHI OJTYYArOT 3a/[aHKe HA U3yUYeHHe HOBOTO
MaTepHuaya 10 €ro U3JI0KEeHHs Ha JISKIIWH,

H1st OueHKY OCBOEHHMSI TEOPETHYECKOTO MaTepHalia CTY/ICHTAMH HCTIONB3YIOTCS KOHTPOJIBHE
paboTsl B HOpME KOILTOKBUYMOB.

6. OIEHOYHBIE CPEJCTBA JJISI TEKYIHIEI'O KOHTPOJISA YCIIEBAEMO-
CTH, IPOMEXYTOYHOW ATTECTAIIMH 11O UTOT'AM OCBOEHHSI JAUC-
HUTIUIMHBI 1 YYEBHO-METOANMYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJbHOM PABOTHI CTYJIEHTOB

BOHpOCLI AJIST APOBEACHHA KOHTPOJISI CAMOCTOATEILHOI paﬁoTbI:

1. OcHoBHBIE IOHATHS H 3aKOHBI XHUMHH: MOJIb, MOJIIpHAA Macca, BAJICHTHOCTh, CTEICHL OKHUCIICH
HHA, SKBIBAJICHT, MOJIIpHAS MacCa YKBUBAJICHTA, (baKTop OKBUBAJICHTHOCTH,
OLIPCACIICHUE MOJISIPHBIX MacC DKBUBAJNIEHTOB CIIOKHBIX BEIECTB. 3AKOH YKBHEBA-
JICHTOB.
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11.
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22.

23.

24.

25.
26.
27.
28.
29.

Peitruar-koutpoab Nel:
Uro xapakTepu3yeT KBAHTOBOE YHUCIIO N?
2. Hamucars 3Ha4eHUs BCEX YSThIPEX KBAHTOBBIX YHCEI JIJIS 3d° 3IIEKTPOHOB.

1.

. MG)KM()JICKyHHpHoe B3aHMOJICHCTBHE. OpI/IeHTaI_II/IOHHOG, HHAYKOHOHHOC U JTUCIICPCHOHHOC

KBaropo-mexaHu4eckas MoJIeIb CTPOCHUS aToMa. BonHoBas QpyHKIMS B BOIHOBOE Y paBHe-
nue. [lonarue opbutanu. I'naBaoe, opOuTaNbHOE, MATHATHOE, CIIMHOBOE KBAHTORBIC YHCIIA.
CrpykTypa 3neKTpOHHbLX 000109€K aroMoB. KBaHTOBEIE ypoBHU U moaypoBHu. [1papuia 3a-
HOJHCHUS JIIEKTPOHHBIX opOuTaieit. M300paXkeHne 3JIeKTPOHHOM CTPYKTYPBI ATOMOB.
®opmynuposka [lepromuaeckoro 3akona .M. Menneneera u ctpykrypa coBpeMernoit Ie-
PHOJTMYECKOM CHCTEMBI JIIEMEHTOB. 3AKOHOMEPHOCTH M3MECHEHHS OCHOBHBIX XapaKTEPUCTHUK [f
CBOWCTB 3JIEMEHTOB M OJHOTHUIIHBIX COCIUHEHHUI B IEPHOIaX U TPYIIIax.

Xumuueckas cBi3b. KonndecTBeHHbBIE XapakTepUCTHKH. THIIBI CBA3H.

XapakTepUCTUKA KOBAIEHTHOM CBS3U C MO3UIHIA METO/1a BAJICHTHBIX ¢BA3eil. OOMENHbIN 1
JIOHApHO-aKUEITOPHBIN MexaHu3M oOpa3oBanus. CBOMCTBA KOBAJICHTHOM CBSI3H.
I'uGpuusanus atoMHbIx opouranei. [IpoctpancTBenHas crpykTypa Moseky. ITopsamok cBs-
34. G-, M- ¢B3U. JIokanu3oRaHHAS U IETIOKATH30BaHHAS KOBAJIEHTHAS CBS3b.

HossipHocTh cBsA3el M MosleKyT.

Honnas cBa3s. OcobeHHOCTH MOHHOH cBsi3u. [lomapu3anys HOHOB.

Merammaeckast CBS3b.

B3auMojelicTBue. BomopomHas cBs3b.
Pacteopbl. CpoticTBa pasOaBIeHHBIX pacTBOPOB. JlaBiIeHHe HACHINIEHHOIO [1apa PACTBOPHTEIY
HaJi PaCTBOPOM. 3aMep3aHye U KUIEeHHe pacTBOPoB. OCMOTHUYECKOE NaBJIEHHE.
Kiaccudmkarms pactBOpoB. PacTBOPEI 3/IeKTPOIUTOB M HEIIEKTPOIUTOB. LIporece aekTpo-
IATAYECKON mucconumanuy. CrelleHb U KOHCTaHTa JUCCOIMAITHH.

OcobennocTy CUNBHBIX 3NMEKTPOIMTOB. AKTUBHAS KOHIEHTpaIms. KoadduiuenT aktusHocT
1 €ro 3aBUCHMOCTh OT HOHHOM CHIIBI PacTBOPA.
XapakTepucTrKa pacTBOPOB CJIA0BIX SJIEKTPOIHTOB. JIUCCOnUAINA Ca0biX 3JIEKTPOIUTOB. 34
KoH pazbapiennst OCTRATBIA.

Jucconnanms ol KoncranTa auccormanuu Boasl. Monnoe npousseeHne Bobl. Bojio-
poaublii moxasarens pH. Cea3b mexay pH u pOH.

Ipouseesenne pacTBOPUMOCTH MAIOPACTBOPUMBIX COEIHHEHNH.

I'muponus conet. Onenka pH cpessr.

OCHOBEbIE OHATHS XUMHYECKOH TEPMOMHAMHUKN: TePMOTHHAMUYECKAs CUCTEMA, HapaMeTp)
byHKITHS, [Iponece.
IlepBbiil 3aK0H TEPMOAMHAMUKH, €ETO IPEMEHEHNE K M300apHbIM yYCIOBHAM MPOBESIEHNS 11PO-
necca. 3akou ['ecca.
Tepmoxumuueckue pacdersr. Ciienctsue u3 3axona ['ecca. Onpenenenue TemioBbx sbderTol
XUMHYECKUX PEaKiUi Opyu CTAHIAPTHBIX YCIIOBHSIX.

Bropoii 3akon TepMoauHaMUKd. DHTponHs. M306apHo-H30TepMIUYECKUe yCIOBUS TIPOBEACHHY
nipoitecea. Oneprus ['m66ca. Hampapierne caMonpou3BOIBHOTO TIPOTEKAaHHUA TIPOIECCa.
XHUMHYECKOE PABHOBECHE. Y CIIOBHSI XUMHUUYECKOTO paBHOBECHS. DaKTOPEL, BIUSIOMINE HA CO-
crosaue papHoBecHd. punnun Jle Illatense. Koncranra pasHosecus. Ee B3auMocBs3b ¢
sHepruel 1'mboca.

Xumuyeekan kuneTnka. TloHsTHe CKOPOCTH XUMHYECKOH peakimu. Ee 3aBHCAMOCTS OT ITpH-
pOIbI ¥ KOHIIEHTPAIIUY PEAareHTOB, TeMIeparypsl. [Iopsanok u MOoIeKyISpHOCTh peaKiiiii.
KoHcTanra ckopocTd, e 3aBHCHMOCTD OT TEMIIEpaTypsl. Y paBHeHHE AppeHnyca.
DIeKTPOXMMHYECKHIE MPOLECChl. DNeKTPOIHEI oTenuan. Y pasraenue Heprera. IapBanu-
yeckui snement. DJ1C.

Koppo3zus meTaiuioB. MeToBI 3aMIUTH OT KOPPO3KH.

Onexrponus. KaTojHblie  aHOIHBIE TTPOLIECCHI.

OJNIEKTPONTN3 ¢ AKTUBHBIM W HHEPTHBIM aHOIOM.

OcHopuble 3aK0HE 271eKTponu3a. [IepBrit u BTOpOif 3akons1 @apaies.
IIpumerenue aneKkTposm3a.




3. Hamucatb sekrpoHHyto Gopmyiy Memu (Ne29), cobmronas nmpasuiio KiieukoBeKoro.

4. PacipeeuTh 10 KBAHTOBBIM stueiikam 4s°3d° AIIEKTPOHBIL, cobumtoias npunnun [laymm u [Tpa
BUJIO XyH/A.

5. Uro Taroe 3HEPrus CBsI3u?

6. PacmonioXkuTh 3JIEMEHTHI B IIOpsi/IKE YMEHBIICHHS SHEPTHH CPOACTBA K 2yiekTpony: Na, K, Cs
Fr, Rb, Li.

7. 1lpuBenute mpuMep COSAUHEHUS ¢ TONSAPHOI KoBaieHTHOM ¢Bsa3pi0: CO, Cly, KCl.

8. Kakoe KBaHTOBOE YUCIIO XapAKTEPU3YET SHEPTHUIO ITEKTPOHA B aTOME?

9. Hanucatp 3HaYeHUsI 4ETHIPEX KBAHTOBBIX UUCEIT JIJIs 2p5 3JIEKTPOHOB.

10. Hanucats anexrpoHHyro Gopmyiry ctponims (Ne38), cobmomas mpapuio Kieukosckoro.

11. PacupeaenuTs 10 KBAHTOBBIM SUeikamM 7s°5f12 3IIEKTPOHBL, codmonas npunnun [laynu u Ipaf
BUJIO XYH/IA.

12. Yro Takoe JjiHAa CBS3U?
13. Pacmono:kuTs 51eMEHTHI B IOPSIKE YBEIMYEHUS SHEPIHH CPOJICTBRA K ANlekTpony: Na, Mg, Al|
Si, P, S, CL ‘

14. IlpuBunre paMeEp COEAMHEHHMS € MOMApHON KoBaenTHoH cBsa3bio: HCL, Cly, N,

15. Uro xapakTepusyeT KBAHTOBOC YUCIO 17

16. HamcaTh 3HAYEHHS YETHIPEX KBAHTOBBIX YHCEI IS 5S° 3JIEKTPOHOB.

17. Hantucats snexrponnyto hopmyiy repmanns (Ne32), cobmoas mpasuino KiedkoBekoro.
18. Yto Taxoe akienTop B JJOHAPHO-AKICTITOPHOU CBI3HU?

19. Pacripeteurh Mo KBAHTOBBIM sueiikam 6s°5d’ 3IEKTPOHBI, cobiromast mpuHImn [laymy u Ipas
BHJIO XYHJA.

20. Pactiono:xuTh 3JIEMEHTHI B IOpSAKe yBeIWdeHUs sHeprun nonusauuy: Li, I, O, Be, B, N, C.
21. IlpuBeanTe nmpuMep COEOUHCHNS C KOBAJICHTHOM HemonmsipHoi ¢asasbio: NaF, O, NHs.

22. Kakue “MCI0BEIE 3HAYEHHS MOXKET TIPUHUMATH MarHUTHOE KBAHTOBOE YMCIIO JIJISl SJIEKTPOHOB
f-monyposwsi.

23. HamucaTh 3HAYEHUS BCEX YeTHIPEX KBAHTOBHIX umcet s 4d° aleKkTpoHoB.

24. Hantucars snextpoHunylo dhopmyity maprania (No2S), cobironas npasuia Kinedxkopckoro.

25. Pacmpeiennth o KBAHTOBBIM sueiikaM 4s”3d’ BIIEKTPOHEL, cobmogas npunnun [aynu u [Tpa;
BHAJIO XYyH/JIA.

26. Uto Taxoe sz-FI/I6pI/I/‘:[I/I3aI_[I/I5[?

27. Kakast xumuuecKas CBsi3b Ha3bIBACTCS G-CBI3HIO?

28. IIpuBeayTe NpUMEP COEAVHEHHS ¢ KOBAICHTHOMN NOIAPHON XMMHUUECKOH cBs3bio; NaF, KCl,
N», PH;.

29. Kakue ynCII0BBIE 3HAYCHHS MOXKET IPHHAMATE OPOUTAIBHOE KBAHTOBOE YHCIIO ITPU 3HAYCHHUH
n=37

30. Hamicats 3Ha4eHus BCEX YeTHIPEX KBAHTOBBIX unce uist 4p* slekrpoHos.

31. Hanucars anekrponnyro dopmyiy cenera (Ne34), cobiro/ias npapuio Kieukosckoro.
32. Pacmpe/(euTE IO KBAHTORBIM staeiikam 5s°4d® BIICKTPOHEIL, cobmonas 1npuHuun [laynu u [Tpa+
BHJIO XYHIA.

33. Yro Takoe 3eKTPOOTPHLATETBHOCTE ATOMOB?

34. YTo Takoe HaNPaBICHHOCTh KOBAIEHTHON XUMHYIECKOH CBAZU?

35. Paconoxure coeJuHEHAS B IIOPsJIKe YBennueHns JIuHbI cssizu: HBr, HI, HE, HCI.

PelituHr-KoHTpOoab Ne2;
1. Hancate ypaBHEHHE OKHCIIHTEIBHO-BOCCTAHOBUTENBHOM peakiiin. YKa3aTh OKUCIUTEND U
BOCCTaHOBUTEND. KO3(hPUIUEnTH B ypaBHEHHH MOK00OPATh METO/IOM 3IIEKTPOHHOTO Haamca.
Cu+ H,S0, =
2. Onpenermts pH 0.01 M pactsopa CH;COOH.
3. CocTaBuThb MOJIEKYIISIPHOE U HOHHOE YpaBHEeHHe ruapoiusa CuSO4. Onpesesuts pH cpesbl.
4. Hanncath ypaBHEHHE OKHCIUTENIBEHO-BOCCTAHOBHTEILHON — PeakIMi. YKazaTh OKHCIHTEND U
BoccTaHoBUTEN b, KO3 huumenTe! B ypaBHCHIH 10A06PATH METOIOM 3JIEKTPOHHOTO GallaHCa.
Cu+ HNO; =
5. Ompenenuts pH 0.1 M pacteopa HNO:;.




6.
7.

HCl+ HNO; =

8.
9.

10.

11.

12.

13.

14.

15,

16.

17.

18.

e,

20.

21.

22.

24.

25.

26.

27.

. Pacteop asoTnoit kucmore! ¢ koHnenTparmei 0,15 Moib/1 06beMomM 350 M cMeITany ¢ cep-

Cocrapurh MONEKYJIAPHOE 1 HOHHOE YpaBHEeHUe ruapoiuza AgNOs;. Onpenenuts pH cpespl.
Hanmcats ypaBHeHHE OKMCIHTENFHO-BOCCTAHOBUTENLHOM peakiiuy, YKa3aTh OKUCIMTEND U
BOCCTaHOBUTENh. Kos()QUIHEHTHI B YPaBHEHUH TTOJI06PATh METOI0M 3JIEKTPOHHOr0 OaiaHca.

Oupenenuts pH 1 pOH 1 M pactBopa HCN.

Cocrasutk MOIIEKYIEIPHOE U HOHHOE YpasHeHHe rujponnsa CH3;COONa. Onpenenurs pH
cpebl.

Jlng monyuenus runpokcuna xeinesa (11I) cmemanu pacteopsl, cogepsxainye 0,2 MOJIb 9KBUBA
nenToB menoud u 0,3 MoJb 9KBHBANEHTOB Xiopua xemnesa (III). Cxonbko rpaMMoB rHapo-
keua kenesa (111) monyuunock B pe3ynbpraTe peakiun?

Onpenennte, kKakod 00beM pacTBOPa XJIOPUIA AMFOMUHKS ¢ MaccoBoit gosiel 0,16 (II0THOCTE
1,149 r/vm) notpebyercst uist IPUroToBIeHAst 500 M pacTBOpa ¢ MOJIIPHOH KOHLEHTpAIIHEH
paBHo# 0,1 Monb/11.
KoHCTaHTBI ucconpaliny yKCyCHON 1 MypaBbHHOM KUCTOT PaBHBI cOOTBeTCTBEHHO 1,8 107 1
2,1 10™. Bo ckonbko pa3 KOHIEHTPALHs BOJOPOIHBIX HOHOB B PACTBOPE OJHOW KUCIOTEI
OoJIBlIIE, YeM B PACTBOPE APYroH KHCIOTHI TOW JKe KOHIEHTPALT?

CKOJBKO rpaMMOB TUIPOKCH/IA HATPHUS BCTYITHIIO B PEAKIIHIO, €CIH B PE3YJILTATE II0JIyYHIIOCK
2 MOJIb PKBUBAJIECHTOB MeTaIa ?

Paccunmraiite, kKakod 00beM pacTBOpa HUTpaTa cepedpa ¢ MaccoBoit nosei 60% (1110THOCTE
1,910 r/mi) notpebyetea o npurotosnenns 0,75 11 pacTBopa ¢ MONSPHOH KOHIEHTpAIHCH,
pasHoit 0,15 Monw/i.

lIpu KaKo# KOHIEHTPALK MYPaBbUHON KHUCIIOTHI (B MONB/T) 95% ee OyayT HaXOJUTHCS B He-
muccoluuposaHHoM cocTosHAN ?(K . =2,1 1 0'4')

CKOJIbKO MOJIb SKBHBAJIEHTOB METAILIA BCTYIIHIIO B PEAKIIHIO C KUCIOTOH, €CIIM IIPH 3TOM BHI-
JAeNUnock 5,6 11 BoAOpoia NpH HOPMATBHEIX YCIOBHAX?

Cwernaiu Jipa pacTBOpa XJI0POBOJOPOJIHON KHCIOTHL: OJIHH ¢ KoHIleuTpamuei 0,05 Moms/m
obvemom 350 mu, npyro#t o6bemom 0,5 11 ¢ KoHIeHTparwmel 250 Mo/t Berauciure Motsap-
HYIO KOHLEHTPALHIO 00pa30BaBILErocs pacTBopa.

KaxoBo 10JDKHO OBITh IPONEHTHOE COAEPKAHNC MyPaBBUHOM KHCIIOTH B pacTBope (0T~
nocth 1,010 r/Mir) s Toro, 4ToOB! KOHIIEHTPAILUSE BOJAOPOJHEIX HOHOB B HEM COCTARIILIA
8,40 monn/n? (K =2,1 10'4)

CKONBKO MOJIb 3KBUBAEHTOB CEPOBOJOPOAA OTYIHIOCH IIPH B3aUMOIEHCTBHE BOAOPOIA U §
T cephl npy H.y.?

Paccunraiite, kakoi 06beM pacTBOpa MEPOKCHIA BOXOPOIA ¢ MaccoBOH nosiei 40% (I1oT-
HOCTH 1.154 r/mm) motpebyeTea ans npurorosneHust 1400 M pacTBOpa ¢ MOJISPHOI KOHIICH-
Tpauueil, papaoi 0,15 MOJIB/I1.

Hpurumasg BO BHEMAHHCE IEPBYIO CTYIEHD JUCCONHANUN YIOMbHOH KHCTOTH (Ko 1=3 10'7),
BBLIYMCIIUTE CTCICHD JUCCOLMAIIMH U KOHIICHTPAIKIO BOJIOPOAHEIX HOHOE B 0,1 M pactsope
3TON KUCJIOTHL

AJFOMMHEA Maccoi 1 T ¥ HUHK Maccoii | T pacTBOpuIId B IPOGHPKaX ¢ CONSTHOM KHCIOTOM.
OnuHarospie i 00BEMBI BOTOPO/A BEIICTSIOTCS B IIEPBOM M BO BTOPOM clrydae? (paccupTaii-
TE 9TH 00BEMBI)

HOU KuciT0ToMH KoHUenTpanuei 0,20 mons/1 o6bemoM 100 mit. YeMy paBRBI MONSIpHBIE KOH-
ICHTPALMU BEWIECTB B 00pa3oBaBIIEMCS pacTBOpe?

Ckoubko rpammos KOH naxonuTes B cocTosHIM 1OSHOM aucconmanun B 10 11 pactBopa, pH
KOTOpOT'o paBeH 117

IIpu B3aMMOsieHCTBUM BOJIOPOAA M a30Ta TONYUEHO 6 MOJIb S9KBUBAJIEHTOB aMMUuaka. Kakue
00BEMBI BOIOPO/IA B 330T4 BCTYIIAIIH LIPK 9TOM B PEAKIIMIO IIPH H.y.?

Paccanraiite, kakod oObemM pacTBOpa AMKpOMATa Kaluus ¢ MaccoBoii jjoneit 0,12% (IWoTHOCTH
1,086 r/mir) morpebyerest s TPUTOTOBIEHAS 1,5 JT pacTBOPa ¢ MOJIPHO#H KOHIIEHTpALHCH,
pasnoit 0,05 moJrb/I1.

Kaxum 06bpemom Boapt crienyet pazbasuts 1 11 0,6%-HOro pacTBopa YKCYCHON KHCIOTBI s
nonmydeHus pactsopa, pH kotoporo pasen 3?2 (Ky,.= 1,8 107)
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Peiitunr-kourpoan Ne3:

1. Paccuntars mpu T=298 K moreHImais! 571eKTpoJoB;
OnpenenvTs Karo)1 M aHO,

[Tpwn B3aMMOIEHCTBHE KMCIOPOJA U HeMeTallla u3pacxomosano 1,12 i1 kucnopoaa (8.y.). On-
pelenuTe KOIA4eCTBO MOJIh S9KBUBAIICHTOB IIOJYYCHHOTO oKeHjta Hemeramia (IV).
Beraucmute, Kakyto Maccy pacTBOpa COJH ¢ MacCoBO# JoJeil 5% Ciie/lyeT B3STh s IPUTro-
TOBJICHHUs 150 I pacTBOpa TOH Xe CoNM ¢ MaccoBoH Joneid, paBHoii 2%.

CKOJILKO TPaMMOB YKCYCHOH KHCIIOTBI CIelyeT A00aBuTh K 1 JT pacTBOpa YKCYCHOM KUCTOTHI,
pH xoroporo pasen 4, 4To0s! 110HU3UTH Benuuuny pH 10 3,57

K pacrBopy, conepxameMy 1 T a30THOM KHCIOTHL, IPUOaBHIN PacTBOP, CojlepKkamuii 1 1
rupokcnza HaTpus. Kakas peaknus cpejibl mosyaeHHOro pactBopa? CKOJIBKO MOJIb SKBHBa-
JIEHTOB HUTpATa HaTPHs IIOJLyYEHO B pe3yJbTare JAHHON peaxium?

Pactsop xnopuna xenesa (I1) ¢ konnenTpanueis 0,1 MOJIB/T CMEIIAIM ¢ PABHEIM 00HEMOM
pactBopa xnopuaa xenesa (III) ¢ xkonnenrpamueit 0,5 Moib/i. YeMy paBHBI MOISIPHBIE KOH-
LCHTPAUU BELIECTB B 00pa3oBaBIIeMcs pacTBope?

Brraucaute pH 0,01 M pactBopa ruapokcenia mutus u 0,01 M pacTBopa rupoKcHIa aMMo-
nusg. O0bscHUTE pas3/muue B 3HaUeHUsX pH Tt 3THX pacTBOPOB.

Onno u T0 e Konm4decTBO MeTamna coeaunsercs ¢ 0,200 r kucmopoaa 1 3,17 r 0JHOTO U3 ra-
Jaorenos. Onpeaenure MOJSIPHYIO Maccy 3KBUBAJICHTA I'aJIOTEHA.

Cumemann 240 ma 10%-H0ro pacTBopa CoIIHON KHCIOTHI (TI0THOCTE 1,049 r/Mi) 1 160 M
5H. pacrBopa consHo# Kucnorel. KakoBa MolsipHas KOHIEHTpAIWS MOy UICHHOTO PacTBOpa?
HexoTopoe KOJIMYeCTBO MeTalIa, MOJISIPHAS Macca SKBHBAIEHTa KOTOPOro pasHa 27,9 /Moy
BeiTecuset 0,7 1 Bomopoua (H.y.). Onpenenure Maccy MeTamia.

Kaxoii 06vem 0,5H. pacTBopa cepHOI KHCIIOTH cliefyeT no6asuth K 1 51 0,114, pacTBopa Toi
XK€ KUCIIOTHI Juis nosyderus 0,2H. pactBopa?

Beraucire pH 0,05M pacteopa azotHOH kucmots! 1 0,05M pacTBopa YKCYCHOM KHCIIOTEL
OO0BsICHUTE pa3uiue MOMYIEHHEIX 3HAYCHHUH.

Merann maccoi 1 r coenunsercs ¢ 8,89 r 6poma u 1,78 r cepbl. Ompenenure MOISPHYIO Mac-
Cy 9KBUBRANIEHTA METAIA.

Cwmemannt 800 Mt 3H. pacTBOpa ruipokcuaa Kamms u 1,2 i1 12%-Horo pacTBopa ruIpoKCH A
kaus (motHocts 1,100 r/mm). Onpenenute HOPMANBHYIO KOHIICHTPAIIUIO [OJTY9ICHHOTO Pac-
TBOpA.

Omnpejesinre Maccy rHAPOKCAIA HATPUS, HCTIOIB30BAHHOTO [UTsi pUroToByienus 200 M1 pac-
TBOpa ruapoKcuaa Hatpus, ecnu pH aroro pactsopa pasen 12.

lipu Boccranosnenwuy 5,1 r okemna metanna (III) o6pasosanocs 2,7 r Boasl. OupenennTe Mo
JAPHYIO Maccy 9KBHEAJICHTA B MOJISAPHYIO MAcCy MeTalla, €CITH MOJIIpHAs Macca SKBUBAJICHTH
BOJBI paBHa 9 1/MOJTb.

CKOIbKO JIUTPOB 8H. PACTBOPA THAPOKCH/IA KaJHsl ClIeAyeT H00aBUTh K 5 11 3,2 H. pacTBopa
THAPOKCHIA KallUs 1A OJly4eHus 4 H. pactBopa?

Paccumrraiite MOJAPHYIO MacCy SKBHBAIICHTA KHCIIOTHL, €CIIH HA HEUTpaIu3auo 9 T ee H3pac-
XOJI0BAHO 8 T TMIIPOKCH/Ia HATPHSL.

Cmernaner 3 11 0.1 M pactopa ochopHoit kucnotsl ¢ 2 1 9%-HOro pacTBopa To# e KHCIIO-
ThI (TWIOTHOCTH 1,05 1/Mi1). BEMMUCIUTE HOPMABHOCTE TOYYEHHOTO PACTBOPA.

0,05 M pacTBOpe TMaHOBOAOPOIHON KHCIIOTHI CTENEHD AUCCOITHAIINN paBa 1,26 107, IIpu
KaKod KOHIICHTPALUK PacTBOPA OHA YBEIWUHTCS B 5 paz?

Onpenenute MONAPHYIO MAacCy SKBHBAJICHTA METAILIA, €cIy 13 48,15 T' ero OKCHIa MOXKHO 104
TyuuTh 88,651 ero HUTparta. B coeAMHEHMSIX METaT IPOSIBISIET CTENEHb OKUCICHHUS +2.
CkopK0 MunmuauTpoB 20%-HOTo PacTBOPa COISIHON KHUCIOTHI (INIOTHOCTS 1,1r/MiT) cxenyer
nobaButh K 4 11 0,6 H. pacTBOpa COJIAHON KHCIOTHI IS OjIydeHus 1 H. pactBopa?
Kax mmerures pH 0,03M pacteopa maseneroii kuciorst HyC,O4 mpu paz6arneruu ero B 10
pa3z?




Hanucars yparHeAns OpoleccoB, MPOTEKAIOMINX Ha KaTojle M aHOJIe B pab0TaIOIEM IajbBaHy-
9ECKOM JIEMEHTE;

Hanwncath cxeMy ralbBaHHYIeCKOTO 37IEMEHTA;

Boruncnuts 9J[C anemenra.

Ni/0,01M NiSO4 (yN12+= 0,895)

Pt, Hy / HCI pH=2 (5 = 0,904).

2. Kaxue BemecTBa 1 B KaKUX KOJIMYECTBAX BBIJIENATCSA HA YTOIBHBIX 3JIEKTPO/Iax IIpH IpoIycKa
HHH MIOCTOSHHOI'O TOKA CHUIION 2A B TEUEHUE TPEX HacoB Yepe3 BOJIHBIN pacTBOp cylibdara Hu-
xens (I1)? ;

3. Ilpu npomnyckaHuM depe3 paciiaBICHHBIA THIPOKCH KaJIBIHs TOKA CHIoi 6,42 A B TeueHue 3
muH. Ha anojne seienanocs 0,112 1 xuciaopoa, H3MEepeHHOTo TP HOPMATBHBIX YCIOBHSIX,
BhryucnnTe Maccy Kanblius, BRIICIUBIIETOCS Ha KaToIe.

4, TTpu poryCKaHWH Yepe3 PaciiIaBICHHBIN XJI0PUI HEKOTOPOTO METaILIa, MOJIAPHAs Macca KO-
Toporo 27 1/Moik, Toka cuiioii 3 A B Tederne 30 mun. Ha katozme Buiemmiocs 0,504 r merasuial
KaxoB 3apsiz kaTMOHOB 3TOTO MeTalia?

5. Jlng napet metamios: Sn — Cu
1) onpenenure, kaKoii U3 MeTaIoB OyIeT OKUCIISTHCS TIPH KOPPO3UH B cpene ¢ pH=0,

2) HaMIuTe YPaBHEHUS aHO/THOTO U KaTOJHOTO TIPOTIECCOB,

3) npeIioKuTE 1)1 KOPPOAUPYIOIIET0 METaJlla aHOJHOE U KATOIHOE TIOKPhITHE (00hIACHHUTE
CBOH BBIOOD). ‘

Onpenenure Kakue KOPpO3MOHHBIE IPOIIECCH OYAYT MPOTEKATh IIPH HAPYIICHUH CILIOIIHOCTH
PETOXEHHBIX TTOKPHITHIA.

3anuInnuTe ypaRHEHUs PEaKITHA.

6. Paccunrars npu 1T=298 K noTeHmans sJekTpoioB.

Onpenennts KaToj{ U aHOI. :

Hanwcath ypaBHEHHS MPOIECCOB Ha KATOME U aHOJI¢ B PAOOTAIONIEM IalbBAHHYECKOM JJIEMEHTE

Hanucath cxemy ralnbBaHUYECKOTO JIeMEHTA.

Boruuciute 3/1C snemenTa (E).

Cd /0,01 M CdSO4 (yed*=0.4)

Pt, Hy / HySO4 pH=1.

7. Paccumrats 1mpu T=298 K mOTEHIMANIBI 31EKTPOIOB.

OnpenenuTs KaTol ¥ aHOJ.

Hanucars ypasHenHs MpoLeccos Ha KaToJIe ¥ aHO/Ie B padOTaIONEeM raIbBAHHYECKOM JIIEMEHTE |

HanucaTs cxeMmy ralbBaHHYECKOTO dIEeMEHTa.

Beraucimars D4C onementa (E).

Pb /0,01 M Pb(NO3); (ypy* =0,5)

Pt, H, / HCI pH=3.

8. Paccuntare mpu 1=298 K noTeHImans! anexTpoaos.

OnpeaenuTs KaTod U aHOJ,

Hanwcars ypaBHeHUS IPOLECCOB HA KATOAE U aHOJIE B pabOTAIONIEM IaIbBAHHYECKOM 3JIEMCHTE,

Hanucars cxeMy raibBaHUYCCKOTO DIEMEHTA.

Boruncnuts D/1C snementa (E). |

Cd /0,01 M CdSOy (yed™™=0,4)

Pt, Hy / H,SO4 pH=1.

9. Paccumrare npu T=298 K noreHnuasib 31eKTpoI0B.

OmnpeneiuTh KaToI U AHON, :

Hanmcarhb ypaBHEHUs IIPOLIECCOB HA KATOJIE ¥ aHOJE B pabOTAIOMIEM TAJIbBAHUUCCKOM HIEMEHTE |

Hanucats cxemy raibBagHuecKOro 3JIEMEHTA.

Berancnuts 3/1C snementa (E).

Pb /0,01 M Pb(NO3); (ypy’=0,5)

Pt, H, / HCI pH=3.

10. Paccunrrats npu T=298 K moreHImasIbt 31eKTPOI0B.

OmnpenemuTes KaTox 1 aHO/I.




Hanucats ypapHeHNs 1IpoLiecCOB Ha KaToJE U aiojie B paboTaromeM rajibBAHHYECKOM DIIEMEHTE,

Hamuicarte cxemy rajibBaHMYECKOIO BIIEMEHTA.

Bergucnutes 2/1C snementa (E).

Fe /0,002 M FeCls (yp>"=0,54)

Pb /0,002 M Pb(NO3); (yp,>=0,81).

11. JIng napsr metamios: Fe — Co

1) onpenemnte, Kakod U3 MeTaIoB OyIEeT OKUCIATHCS TTPU KOPPO3UH B cpenie ¢ pH=4,

2) HAmMIIKTe YPaBHEHUS aHOJIHOTO M KATOHOIO IIPOIECCOB,

3) upemnoxKuTe A KOppOJUPYIOLIEr0 METallla aHOIHOC U KATOHOE MOKPHITHE (0OBACHUTE CBO
BEIOOD). OnpeseinnTe Kakue KOppo3HOHHBIE IIPOIICCChI OY YT MPOTEKATH [IPH HAPYUIEHHH
CILIOLIHOCTH PENTOKEHHBIX [TOKPBITUH. 3allUINTe YPABHEHUS PEaKITHIA.

12. Mg mapst metawion: Cd - Pb

1) onpenenure, Kakoi 13 MeTaIOB OyJET OKUCIIATHCS [IPU KOPPO3UH B cpejie ¢ pH=6,

2) HauuIIKNTe YPaBHEHHS! aHOJTHOTO M KATOJHOTO TPOIECCOB,

3) IpeIIoKUTE s KOPPOIUPYIOIIEr0 METAILIA AaHO/HOE U KATOTHOE MTOKPHITHE (0OBIACHUTE CROf
BBI00D). Omlpenennte kakue KOPPO3HOHHBIE MPOIECCHI OY YT MPOTEKATH IIPH HAPYLICHUN
CINIOMIHOCTH IPEIJIOAKEHHBIX ITOKPBITHH. 3anUilinTe YpaBHCHHUS PEaKivi.,

13. bblt IpoBeIeH 3EKTPOIN3 BOJHOTO pacTBopa cyibdara onosa (1) (amexrpost rpaguToBIe):
HAAIIMTS YPABHEHUS PEAKUAM, IPOTEKAIOMNX Ha 3JIEKTPOIax; OMPEICIUTE KOJINIECTRA Be-
IIECTB, BbIACIIMBIIUXCSA HA aHOJE W KaTO/Ie Mpu cuiie Toka 25 A 3a 0,5 yaca.

14. beu npoBenieH 3IEKTPONU3 BOJHOrO, pacTBopa cyibbara memu (I1) (a5eKTpo/ bl TpaguTOBLIE):
HAIMIIATE YPABHEHMS PeaKIUi, IPOTEKAIOMIUX Ha DIEKTPOJax; OMPEACTHTE KOJIMYECTRA BE-
IIECTB, BEIOCIMBIINXCS Ha aHOAE U KaToxe npu cuiie Toka 10 A 3a 2,5 4.

15. Hepes pacTBOp HUTpaTa ABYXBAJICHTHOTO METAILIA IIPOMYCTHIIM TOK CUIol 2A B TeyeHuU 40
MUH., TIPH 3TOM BbLICIHIOCE 4,992 2 MeTamia. Ha3gate cob.

16. B 0,1 H. pacTBOpE COMAHON KHCIIOTHI OMYIIEHBI [0 OTACTHLHOCTH MEAHAs, cepeOpsHas U 30.10-
Tad NpoBoJIOKU. Kakas 1IpoBoJIoKa OyIeT KOppoMpoBaTh ¢ BOJOPOIHOM AeHogpu3aueis?

Ocy =+0,154B; ¢@a =+0,348 B;
Qae =T0277B; o =—0,059B
17. B xakoii cpene Opu HapyIleHUH OJIOBIHHOTG MMOKPBITHSI JKENe30 OYAET 3alMuIedo 6onee Ha-

IeXKHOY ;
Pacreop kB @B
0,1 1. HCL 0328 10248
0.1 . NaC 102550429
0,1 1. NaOH ™ —0,161 | -0,129
18. Kak uzmensercsa pH pacTtBopa B IPHKATOAHOM IIPOCTPAHCTBE MPH 3JICKTPOH3E BOAHOIO pac-
TROPA XJIOpUAA Kaaus? |

19. Kaxkoii 11poniecc mpoTeKaeT Ha KaTo/e IPH 3JIEKTPOIH3E BOJHOIO pactBopa Znl,?

20. Kaxoe KOJIM4YeCTBO BOJABI MOKHO Pa3IOikKHTh, €I YePe3 PACTBOP a30THOM KUCIIOTH MPOIyC-
tuth 1 F anexTpuuectBa? |

21. Kenesmple geTany MOKPLITHI 10 OTAEITFHOCTH HUKEIIEM, XPOMOM U KajiMueM. Kakoe HokphITid
B 3%-M pacTBOpe XJIOpHIa HATPUS OyIeT aHO{HBIM.

22. KakoH cuiibl JIOJDKEH OBITH TOK, YTOOHI 32 4 Haca 3MeKTpoNi3a Cynb(ara Kalus y KaTtoga 06-
pazoBajioch 22,44 T eIKOro Kamus?

23. Kak m3mensercs pH pacTtBopa B MPHaHOTHOM IIPOCTPAHCTBE [IPH 3IEKTPOIIU3E ¢ IPa(UTOBBI-
MU 2JIEKTPOJAMHU BOITHOTO PacTBOPA THJIPOKCH A KAITKSA?

24. Tlpu xoppo3uu natyrw B 0,1 H. pacTBOPE CONMSHOM KHCIOTEL IPOXOIUT 0OECIIMHKOBAHKE (pac-
TBOPEHHE IMHKA). Kakoi mpolece mpoTekaeT Ha MEIHBIX YYaCcTKaxX MEIHOTO CliiaBa?

25. BpluMcmTe 3J1.C. M HamoucaTh CXEMy TallbBAHHYECKOrO JJIEMEHTA, COCTABJICHHOTO W
IIEKTPOIOB:
Pt, I, |0,1aHBr  y=0,9
Au |0,01M AuNO; y=0,1
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KoHTpoasHbIe BONPOCH] /IS POBEACHHS] IPOMEKYTOUHOM aTTECTAIMHE (DK3aMeHa):
Crpoenne aToMma. ] TaBHOE KBAHTOBOE YHCIIO: (PHU3MUECKHMM CMBICI, YACIEHHBIC 3HaYeHus. OC
HOBHOE U BO30YXKJICHHOE COCTOSIHUE aToMa.

Tennoroit >¢pdexr xumudeckolt peakun. JK30TEPMAYCKHE U SHIOTEPMUYIECKHE PEAKIHH. 3
KoH ['ecca.

Crpoerne atoma. OpOHTanbHOe, MAFHUTHOE M CIHHOBOE KBAHTOBBIC YHCNA: (PU3MIECKUI
CMBICTI, YACIICHHDIC 3HAYEHUS. DIEKTPOHHBIE opOuTan. Mx reomerpudeckas GopMa 1 opuent
Talys B IPOCTPAHCTBE. 3

CaMOnpPOU3BONIBHBIN XUMHYIECKHH IPOIecc. DHTPOLHS CHCTeMBL. BTopoii 3akoH TepMouHAa-
Crpoerue aroma. DneKTpoHHEIE opbuTany. [Ipapuia 3amoHeHus: IPUHIAN HanMEHbIICH
sHepruy, npasuio Kieukosckoro, npuHuui [Taymu, mpasuno Xymia.

Y CIOBHS CaMONPOU3BOIBHOIO POTEKAHUS XUMUYECKUX peaknuii. Jueprus ['ub6ca.
Heproauueckut sakon JI.M.Mennéeneena. Ilepruonuueckas cucremMa djieMEHTOB Kak rpadute-
CKOE M300paKEHUE ITOT0 3aK0HA, DU3HYECKUIT CMBICIT HOMepa Iepro/Ia, IPYIITHI ¥ TOArPYII-
MBI

CKopOCTh XUMHUYECKOH peaklun. 3aBUCHMOCT CKOPOCTH PEAKI[HE OT IPUPOJIL] PEATHPYIO-
HINX BEIIECTB: SHCPrisl aKTHBAIIMHM XUMUYECKOH peakiun, ee CBsi3b ¢ KOHCTAHTOM CKOPOCTH
XUMMYeCKOH peakumu (ypaBHeHue AppeHuyca).

llepuomveckue CBOMCTBA 3IEMEHTOB: SHEPTHS HOHU3AIMH, SHEPTUA CPOJICTBA K DJIEKTPOHY.
H3meneHne cBOMCTB B IepHOIaX M rpyiax,

CKOpOCTh XMMHUYECKOH peakIuy. 3aBHCHMOCTh CKOPOCTH PEAKL[MK OT KOHIICHTPALHH Peart-
PYIOLIMX BELIECTB (KHHETHYECKOE YPABHEHHE PEAKIIHH).

CrOpoCTh XMMUYECKOH peakiun. 3aBHCUMOCTh CKOPOCTH PEAKIIUH OT TEMIIEPATYPEI (YpaBHe-
nue Baut-'opda).

ITepuomyeckre cBOUCTBA 31EMEHTOB: AIEKTPOOTPHIATENILHOCTE, OKACIUTEIHHAS U BOCCTA-
HOBHTE/THHAS AKTUBHOCTE. M3MEHEHHE CBONCTB B EPHOAAX M IPyILIAX.

IlepBrIii 3aK0H TEpMOAMHAMUKYN. DHTATBIIHS TEPMOAMHAMUYECKON CHCTEMBL.

Xumuueckas cBa3b. KonuaecTBeHHbIE XapaKTEPUCTHKHA XAMHYECKOM CBA3M: BUEPTHs, JUTHHA,
BaJICHTHHIC YTJIbL

Bropoii 3aK0H TEPMOJANHAMIKH DHTPOITUS TEPMOIMHAMUYECKON CHCTEMBI.

Kosaneunrnas ca3e. MeTon BaneHTHBIX cBA3ei. OOMEHHBIN MeXaHn3M 00pa3oBaHid. Y CIOBH
BO3HUKHOBEHUS G- U 7- CBsI3EH.

Heobpatumbie 1 06paruMble XAMHAYECKHE PeaKIyy. MI3sMeHeHne CKOPOCTH IPsIMOi 1 06paT-
HOU peaknuil B Xxo/ie peakiuu. XMMUIECKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO PaBHOBE-
cust. CBA3b KOHCTAHThI PaBHOBECHUS ¢ H3MeHeHUeM sHepruu I mooca.

KosanentHas cBs3b. MeToj1 BalleHTHBIX cBA3eH. JIOHAPHO-AKIENITOPHBIA MEXaHH3M 06Pa3oBa;
Hus. [lostue noHOpa U aknenropa.

OOparuMbie XMMAYECKHIE PEAKIHH. XHMHIECKOE PABHOBECHE: BIUAHUE H3MECHEHUS KOHICH-
TPaIMHK BEIIECTB, IIPHHUMAIOIHUX YYaCTHE B PEAKIIUH, BHEIIHETO NABJICHHS U TEMIIEPATYPHI Hij
cocrosite XuMuueckoro pasaosecus. [Tpunmumn Jle Ilaremnse.

Kosanerraas cBa3b. MeTos BaleHTHBIX CBsizell. [ HOpuam3anms aToMHEIX opOuTaneif: moHs-
THE, BUJIbI, FeOMeTprYecKas (popMa MOJICKYII ¢ THOPHIHBEIMEA OPOUTAJIAMH.

Pacteopsl. Pacteopenne. CpolicTBa pa36aBIeHHBIX PACTBOPOB HEATEKTPOJIHTOR: IABICHHE Hal
CHIIICHHEIX TIAPOB PACTBOPUTEIIS Ha)l PaCTBOPOM (3aKOH Payist), TeMueparypa 3aMep3anns 1
TeMIIepaTypa KATICHUS PacTBOPOB (CIEeACTBHA U3 3aKoHa Payis).

KomrmiexcHbie coenuenns. OCHOBHbIE MOJIOXKCHHS KOOPAMHALMOHHOH Teopun Bephepa:
CTPOCHHUE ¥ IIPHPOJIA CBsi3eH B KOMIIJIEKCHBIX CoeIMHEHMIX. KiaccnpuKalus KOMILTEKCHBIX
coeuHeHnH. M30Meprs KOMIITIEKCHBIX COEIUHCHII.

KommiekcHble coeuuenns. MeTo BaleHTHbIX CBa3el. | nOpHaN3aIist aTOMHBIX opburaneit
KOMILTEKCO00pasoBatels. [IpocTpaHCTBEHHOE CTPOSHHE MOJIEKYJI KOMILICKCHEIX COE/THHEHUIT,
PactBopbl. PactBopenue. CpoficTBa pas6aBIeHHBIX PACTBOPOB HEIIEKTPOIUTOB: OCMOTHYE-
CKoe gasieHue (3akoH Bant-l'odda).

i




26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.
37.

40.

41

45,

46.

47.

OcuosHnas jguiepartypa:

1. Engumos B.M. Ocrosnl o6t xumun. M.: THOPA-M, 2015, 260 ¢. (mocryn yepes OnoImo-
Teky Bal'y)
2. MBanos B.I',, I'eBa O.H. Heoprarnueckas xumus. Kparkuit kype. M.: UHOPA-M, 2014, 25¢

¢. (mocrym uepes Oubsmoreky Bal'V)

5. KosasreHtHast ¢BA3b. MCTOI[ BAJIEHTHBIX CBA3ei. CBoMCTBA KOBAIEHTHON ¢BA3U. JIokanmmso-

. Meraminyeckue SJICKTPOJBI. MexaHn3M BO3HUKHOBEHHUS SJICKTPOAHOTO MoTCHUHAIA. YpaB-

. .E)J'IQKT]QOXI/IMHLIGCKaSI KOppo3ud: IPUYUHBI BOSHUKHOBECHU S, MEXAHN3M mponecca, MCTOIARI 3a-

. Onekrposms. KaToaHbie mpoLecehl.
42,
43.
44,

BaHHAas U JEJIOKAIM30BaHHAS KOBAJIECHTHAY CBA3k.
Xumuyeckas cBasp. [longpHad v HemonsapHas KOBaNIEHTHAs CBA3b. JIUIOIBbHEIN MOMEHT U 3¢~
(exTUBALI 3apsT KAk XapaKTePUCTHKY MOJISPHOCTH KOBAJIEHTHOMH CBA3N.

Hoysaprsle ¥ HENONIAPHEIE MOIEKYIBL ONpeenenie CyMMapHOro ARII0ILHOTO MOMEHTA.
CBs3b IPOCTPAHCTBEHHOM KOHDUTYPALIMH MOJEKYIIBI H €€ MOJIAPHOCTH.

Komruiexcubie coequaeHnd. Teopusi KpUCTAUIMIECKOTO 108 OCHOBHBIE MOJ0KeHus. Criek-
TPOXUMUYECKUH Psip, IUTaH10B. OKpacka KOMIUIEKCHEIX COSTUHEHHH.

PactBoper 251ekTposmToB. OCHOBHBIE NONOKEHUS TEOPUH SIEKTPONMTHIECKON JUCCOIAAITHH.
CubHble U cnabble 91eKTpoauThl. CTeneHb AUCCONHAIMH JIEKTPOJINTOB,

Komnnekchpie coeunenns. llosenenye npu pactsoperunn. [lepBrynas 1 BTOPUYHAS JUCCO-
nuanys. KoncranTa HeCTORKOCTH KOMILIEKCHBIX COSUHEHUH .

Monnas ¢Ba3b. YcnoBus u Mexaau3m oOpazopanus. CrelleHs HOHHOCTHU cBsA3u. CBOMCTRA
HOHHOI ¢BS3M.

Jlucconnanus CHIbHBIX MEKTPOIUTOB. AKTHBHAs KOHIIEHTpaus. KosdHuImueHT akTHBHOCTE
HMOHOB, €10 CBA3hL ¢ MOHHOM CUJION pactBopa.

Hucconnanms caadbix snekTponnToB. KoncranTa pucconuanuy. CBI3b KOHCTAHTHI THCCO-
IUANKH 1 CTENEHY JUCCONMALnY (3aKoH pa3basienus OcTBabia).

Hucconmanya Boasl. Koncranra gucconuaryu Bojnl. MlonHOE mpomnssejieHue 8Osl Boso-
POIHBIA U TUAPOKCUILHBIHM TT0KA3ATEIH.

Meramaeckast cBs3b. Mexanusm obpasoBanus. CBoMCTBA METAIUIMIECKOMH CBI3H,
PacTBOpUMOCTE MalIOPaCTBOPUMBIX COSIMHEHHM. [[pON3BEIEHHIE PACTBOPUMOCTH.
Mesxmosekynsaproe szaumogeiictsye. Ban-nep-Baanscoskr cuiibl. OpUeHTaIHOHHOE, HHIYK-
IMMOHHOE, JUCIIEPCHOHHOE B3aUMOJICHCTBHE: YCIIOBHE K MEXAHU3M BO3HHUKHOBEHUS.

Herue Hepucra. l'anceanmyeckuii anement Jdammans-Sko6u. Dnekrpomsmxymas cuta (DJ1C)

IIATHI,
Menmone}cymIpHoe B3aHMOHeﬁCTBHC. BO,Z[OpOI[HaSI CBs3b: YCIIOBHSI 1 MCXaHU3M BO3HUKHOBE-
HHA.

DnexTponus. AHOIHBIE MPOLECCEL

Xummgeckan kuaeTuka. [loaatue ckopocTn peakuus. MrHOBEHHAS M CPEIHSS CKOPOCTb.
Xumpteckas Kueruka. OCHOBHbIE (PAKTOPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKOH peaKii
Iprpoia pearupyromux BetecTs. DHEPTHA aKTHBAINN Peakivu. Y paBHeHne AppeHuyca.
Xumuaeckas kuneTrka. OCHOBHBIE (PAKTOPHI, BIUSIONIHE HA CKOPOCTH XUMUUECKOH PeaKIiuy
Konnerrpanun pearnpyromux Bemects. Kunermdeckue ypasHenus. [loHaTHe IPOCTBIX 1I
CJIOXKHEIX peaKIni.
Xumnueckas Kunetnka, OCHOBHbIE (DaKTOPBI, BIASFONIKME HA CKOPOCTh XUMHUECKOH peaKiii
3aBHCHMOCTE CKOPOCTH PEAKIIUH OT TEMIIEPATYPHL.

Xumnueckas kuneruka. Karanus. BiusHue KaTaim3aTopa Ha SHEPIUIO aKTHBALNH PEaKIiy.

7. YYHEBHO-METOIAUYECKOE U HTHO®OPMAHNOHHOE
OBECIIEYEHNE TUCITUTLJINHBI

XNMUA




3. Uearnos B.I',, I'esa O.H. Ocnoser xumun. M.: MHOPA-M, 2014, 560 c. (mocryn uepes 6uf
ndotexky Bal'y)

JOnonHuTeNIbHAS JIATEPATYPA:

1. En¢umor B.M., bepexnoit AWM., Anuxuna I.b., AW. Spomuuckuii A.W.. O6mas u veoprs
auyeckad xumus. M.: ABPUC, 2012, 286 c. (noctyn dyepes 6ubnuorexy Bal'y)

2. Cemenosa U.B., ®nopuanosuu I'.M., Xopomunos A.B. Kopposus u 3aimra oT KOppo3uu
Hox pen. U.B. Cemenonoii. M.: DUSMATIIUT, 2010, 416 c. (zocryn gepes 6ubmuorexy Bil'V)
3. Jlumun P.A. CipaBo4HUK 110 001ue# 1 Heoprannueckoit xumuu. M.: KonoC, 2008, 280 c.

(roctyn uepes 6ubnuortexy Bal'y)
4, Cysopoe A.B., Huxonsckuit A.b. O6nras xumust. CI16: Xumuzzar, 2007, 624 ¢ (gocryn ue-
pe3 bubnuotexy Bnl'Y)

Ilperpammuoe oGecriedenue u UHTEpHET-pecypebl.

1. hap//www.scirus.com/

2. http:/vwww itk b/

3. httpi/fwww.y [0k ru/books/

4. hitn//www.iupac.org/

5. http://194.67.119.21:89/GetContentForm.asp

6. hitp://www.abc.chemistry.bsu by/curreny/fulltext. htm
7. http:/~woww anchem.ru/literature/

8. hitp/Avww.sciencedirect.com

10. http//www.chem.msu.su/rus

11. htip//divu-infinarod.ru/nclib hitm

12, http:/iwww.glsevier.com/

13. http://www.uspkhim.rw/

14, hitp:/fwww.strfru/database.aspx

8. MATEPHAJIBHO-TEXHUYECKOE OGECIIEYEHUE
AACTTUITJIMHBI

XMWY

Hpy grennn NEKNHOHHOT0 Kypca HCIOIIb3YeTCst HHpOpMAaIys, PeICTaBICHHAS Ha Clalax.
3ajiauust JUIs IPOBENICHUS KOHTPOJBHBIX PabOT HCIOIB3YIOTCSA, B TOM YHCIE, B SIEKTPOHHOM
BApHAHTE.

JlaGopatopryle paboTE! BRIIONHsICTCS B TabopaTopuu Kadeapsr xiumun Biul'V.




Pabovas nporpaMma TMCUMIUIMEEL COCTABJICHA B COOTBETCTBHH ¢ TpeGoparmsmvu ®I'OC BO rih

garpapiaenunto 12.03.05 Jlasepras TeXHUKa U Ta3epHBIE TEXHOIOTUH.

Pabouyro mporpammy cOCTABIIT el ) et K.X.H. ntoueHT CMmupHOBa H.H.
Penensent

v K.X.H. CT.H.c. nabopatopuu xumuyeckoro ananusa ®I'BY «Denepaibhbii uefitp
nxpanbl 310p0BbSA XKUBOTHEIX» bomsmakos J1.C.

Hporpamma paccrorpena u 0J00peHa Ha 3acelaiii  Kadeaphl XUMUK
poroxon NeZ/2 ar 7= /. 20/ rona
3asezyronui kadenpoii ;//,@fca? /Kyxtnu B.A./

Pabouag 1iporpaMmMa paccMOTPEHA U O%peHa Ha 33CE/JaHAN Y4eOHO-METOANYECKON KOMUCCHH Hallpas-

adenua  12.03.05 JlazepHas TexHUKA U JTa3ePHBIE TEXHOIOTHH.

Hpotokon Nexle ot B /0. 20/ Tona,
tIpencenarens KOMHCCHUN _ j __[Apakeqnsiz C.M./

==
(DHO, nojinucs)

JIUCT NEPEYTBEPHK/IEHUS
PABOYEMH ITPOT'PAMMGBI JACIHUTLIAHBI

Pabouas nporpamma ono6peHa Ha 20 (6 ~2D|F yueGHbIH roj
Iporokon sacenanns kadeapri Ne /ot 2/,0 roja
3aBeyromuii kadenpoi _ 7 _Apaxensa C.N.

Pabouas nporpamma ogobpera HaZgd/ 7 - 20 /f yueOHbIH To/
IIporokon sacenanus kapenpst Ne 7 o1 30,64, /’ roja
3aBenyrommuii kadeapol Apaxensn C.M.

Pabouas mporpamma omo6pena Ha { -f 9 ﬁbm roj

HIporoxon sacenans xapeapsl N9,~ 7 otP3 09, F/{ rona
3aBepyrormumit kadeapoi P ', Zil _ [ Cefc 2 24y  Apaxensa C.M.

& :./




