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1. IEJHA OCBOEHHUSA JUCLHUIJIUHBI

Heastmu 0cBOEHMS! AMCUHINIHHBI SIBJSIIOTCS: 03HAKOMIICHHE CTYICHTOB € OCHOBAMH YUEHHSI O
CTPOCHHH BEIIECTBA, TEPMOIMHAMUKHE M KHHETHKM XHMHYECKUX PEaKIwi, TeOpUH OOMEHHBIX H OKHC-
JIATEJILHO-BOCCTAHOBUTENBLHBIX NIPOLECCOB; (POPMUPOBAHHE HABBIKOB IPUMEHEHHS TEOPETHUECKHX
3HAHMI B XOJIC BBITIOIHEHNS J]AOOPATOPHBIX PabOT U IpH PelIeHUH NPAKTHUECKHX 3a/1aY.

2. MECTO JUCHHUIIMHBI B CTPYKTYPE OIIOII BO
Jlucumnimna «Oromas ¥ HeopraHuYeckasi XUMHUs» OTHOCUTCS K 6a30Boii wacti OITOIT.

JlaHHBIi KypC ONUPaeTest Ha 3HAHKS, TOJyYEHHBIE CTY/ICHTAMH TIPH U3YUYeHUH (HU3MKH 1
MaTeMaTHKH.

HonyquHMe CTYJICHTaMH 3HAHWA HEOOX 0 IUMBI IpH  HW3YYCHUH TaKHUX JIMCLHUIUIMH, Kak
«DIxonorus», «Puzndeckas xumush», «Kommonanas XUMHUSD), K AHATTHTHYECKAs XHMUS).

3. KOMITETEHIIUU OBYYAIOILIEI'OCSI, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS! IMCLUTIIUHBI

B pesysnibrate 0CBOCHUS JIMCHMILIMHBL CTY/(€HT OCBAMBAET CIIEYIOLIHE KOMICTCHIHM:
OIIK-3 roToB 4cnonb30BaTh 3HaHHS O CTPOSHHH BELIECTBA, MPUPOJIE XHUMHYECKOI CBSI3H B pasinu-
HBIX KJIaCCaX XHMHYCCKHX COC/IMHEHHH /Ul TOHUMAHHUSI CBOMCTB MaTepHaoB M MEXaHH3Ma XHMHUE-
CKHX IPOLECCOB. TIPOTEKAIOIINX B OKPYKAIOMEM MUPE.

B pesyiptare 0cBOCHUS AMCIMIUIMHEI CTYACHT JAOJDKEH JEMOHCTPHPOBATEH creslyionue pe-
3yJIbTaThl O0yUCHMS:

3uarTh: 3HATH HIEKTPOHHOE CTPOCHHE ATOMOB H MOJIEKYJI, OCHOBBI TEOPHH XHMHUYECKOTi CBSI3H
B COCIMHEHUSX PA3HOTO THIIA, OCHOBHbIEC 3aKOHOMEPHOCTH ITPOTEKAHHS XHMUUYECKHX MPOLIECCOB, Me-
TO/Ibl OMHCAHNS (hA30BBIX H XMMHYECKHX PABHOBCCHIl, XHMHYECKHE CBOHCTBA YIEMEHTOB Pa3IHUHbIX
rpyni TIC 1 uX BaxHEHmAX coe/IMHENHI, CTPOSHHE H CBOHCTBA KOMIIEKCHBIX coexntenuii (OTTK-3
TOTOB HCIIO/IB30BATH 3HAHKS O CTPOCHHM BEIIECTBA, IIPUPOJIe XMMHUCCKOH CBA3M B PA3IMUHBIX KIIAC-
Cax XMMHUECKUX COCIMHEHMH JUIsl IOHHMAHHS CBOMCTB MaTEPHATIOB H MEXaHH3Ma XHMHYECKHX TTPO-
LIECCOB, MPOTEKAIOLIMX B OKPYIKAIOUIEM MHpE);

Baajers: HaBbikamn MPaKTHIECKOro NpUMEHEHHUS 3aKOHOB XUMUH TIpH NMOCTAHOBKE U peajiu-
3AIIHH DKCIICPHMEHTAIIBHBIX MCCIICI0OBAHUM (OHK-3 FOTOB UCIIOJIb30BATh 3HAHUS O CTPOCHUM BEIE-
CTBa, Npupoaec XHMHYECKOH CBS3H B Pa3JIMYHBIX KjlacCaX XUMHYECKHUX COCAMHEHUH JUIS MOHUMAHUS
CBOMCTB MaTCpHalioB 1 MEXaHU3Ma XMMHYECKHUX ITPOIIECCOB, NpPOTEKAKOILIUX B OKPYKAIOIIEM ane):

YMeTh: LPHMEHATH [0TYUCHHBIE 3HAHAS B 00JaCTH XHMHH LISl OCBOGHHS 00Iienpodyecco-
HAJILHBIX JAMCHUILIME M pemenus npopeccuonanbupix 3aaad (OITK-3 roToB HENosb30BaTh 3HAHUS O
CTPOCHUH BEIICCTBA, MPHPOJIC XHMUYECKOH CBA3M B PA3/IMYHBIX KIACCAX XHMHYECKHX COEAMHEHHIT
JUlsl IOHUMAHKS CBOFICTB MaTePHANOB H MEXaHH3Ma XHMHYECKHX MPOLECCOB, MPOTEKAIOLIHX B OKpY-
JKaroIIeM Mupe).



4. CTPYKTYPA U COJAEPKAHUE AUCHUIIIUHBI

OBIIAS U HEOPI AHUYECKA I XUMMUSI

O6uas Tpy0eMKOCTh THCIMIIMHBI COCTAB/ISET 8 3averHbIX enummI, 288 yaca.
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Bceero, uac. 288 36 72 14 39(36)
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Temartuka JadoparopHbix pador no Kypey
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Kunaccel Heopranuueckux coeinHeHuii (64).
Onpe/ienienne YKBUBATICHTHOM Macchl Metanna (64).
[Tosnyuenue pacTBOPOB pa3TMYHBIX KOHIEHTpawuii (74).
KommnekcHbie coeiuHenus (44).
OKHCINTEIBHO-BOCCTAHOBHTEIILHEIE peakiuu (74).
Onpenenenne pH pactBopos (74).

I'maponus coneii (74).

DHepreTHka XMMHYECKHX ITPOLEeCcoB (44).

KuHernka XUMHYECKHX peakiuii (44).

10. T'anbBannueckue 31emeHTsi (749).
11. Dnexrpoxumuyeckas Kopposus (74).
12. Dnexrponns (64).

CpEeICTB 06y‘leHHﬂ IPH HEMOCPEICTBEHHOM IMPOYTEHUH JIaHHOI'O Marepualia JICKTOpOM.

S. OBPA3OBATEJIBHBIE TEXHOJIOT UH

HpCHOAHCCeHHC TCOPETHYCCKOro MaTepHasa OCyIecTBIIETCs ¢ IIPUMEHEHHEM DJICKTPOHHbIX

HexoTopele pa3jieibl TEOPETHYECKOro Kypca paccMaTpHBAIOTCS C HCIIONB30BAHHEM

onepe)xalouleﬁ CaMOCTOSITEIbHOM pa6OTblI CTYZACHTBI TIOJTYy4atOT 3aJaHHE HA U3YYEHUE HOBOT'O
mMarepuajia 10 €ro M3J10XKCHHUS Ha JIEKIUH.

L5t OLEHKH OCBOGHHS TEOPETHYECKOTO MaTepHalia CTyICHTAMH HCTIONB3YIOTCS KOHTPOJbHBIE
paboThl B (hopme KOJLIOKBUYMOB.

6. OLEHOYHBIE CPEJICTBA JUISI TEKYIIET'O KOHTPOJISI YCIIEBAEMO-
CTH, TIPOMEXYTOYHOU ATTECTALIMHU IO UTOI'AM OCBOEHUSI JINC-
HUIIIMHBI 1 YYEBHO-METO/UYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJIbHOM PABOTHI CTYJIEHTOB

Bonpoch! 115t IPOBE/IeHHS: KOHTPOJIS CAMOCTOSTENLHON PAaGOTHI:
OcHOBHbIE MOHSTHS M 3aKOHBI XHMHH: MOJIb, MOJISIPHAS MACCa, BAIEHTHOCTD, CTENeHb OKHC/Ie-

1l

HHs, SKBUBAJICHT, MOJIIpHasi Macca 3KBUBAJICHTA, d)aKTOp SKBUBAJICHTHOCTH,

ONPEICICHHE MOJIIPHBIX MAcC 3KBUBAJIEHTOB CIIOXKHBIX BELIECTB. 3aKOH YKBHBA-

JICHTOB.

KBaroBo-mexanuyeckas MoJielb CTpOeH s atoMa. BomHOBas (hyHKIHS H BOJTHOBOE Vpasne-
uye. [lonstue opouranu. I'1aBHOe, OPOUTANTLHOE, MATHHTHOE, CIIHHOBOE KBAHTOBbIE YHCIIA.
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CTpyKTypa 2IEKTPOHHBIX 0bomouek atoMoB. KBaHToBble ypoBHH H 110/1ypoBHH. [IpaBuna 3a-
HOJIHEHHS 2IEKTPOHHBIX opOuTaiel. M3o0paieHue 51eKTPOHHON CTPYKTYPhl aTOMOB.
®opmymuposka Ilepuoanueckoro 3akona J[.M. Menjeneesa u CTpykTypa coBpemMenHoii ITe-
PHOJIMYECKOI CHCTEMBI 2J1eMEHTOB. 3aKOHOMEPHOCTH H3MEHEHHUS OCHOBHBIX XapaKTePUCTHK
CBOMCTB 3JIEMEHTOB M OJIHOTHITHBIX COE/IMHEHUI B MIEPHOIAX U IpyInax.

Xumuueckas cBsi3b. KommuecTBeHHbIE XapakTepHCTUKH. THUIIBI CBSI3H.

XapakTepucTHKA KOBAJCHTHOH CBSI3H € MO3HIHH METO/1a BAJIEHTHBIX CBsizeil. OOMeHHbII 1
JIOHAPHO-aKLENITOPHBIH MeXaHu3M oOpa3opanus. CBOHCTBA KOBANEHTHOM CBSI3H.
['uGpuu3aiist atoMHbIx opouTasei. IlpocTpancTeenHas ctpykrypa Moseky. [Topsnok cBs-
3H. G-, Tt- CBsI3H. JIoKann30BaHHAS U JIEJIOKAIN30BaHHAs KOBAJICHTHAS CBS3b.

[TonspHOCTD CBSI3€H M MOJIEKYII.

Honnas cea3b. OcobeHHOCTH HOHHOM cBsi3u. [Tossipu3aiis HOHOB.

MeTannuyeckas CBs3b.

. MesxmonekynsipHoe B3anmozeiicTie. OpHEHTAlMOHHOE, HHYKIIHOHHOE H IUCIIEPCHOHHOE

B3auMoieiicTBre. BoopoiHas cBsi3b.

. Pac-raopm. CBoiicTBa pa36aBneHm>rx pacTBOpPOB. ﬂaBJ’lCHHe HACBILIEHHOI'O rapa pacTBOPHTEIIs

Ha/1 paCTBOPOM. 3amep3a1-me M KHIICHUE pacTBOPOB. OcMOTHYECKOE JaBIICHHE.

. Knaccudurkanus pactBopoB. PacTBOpbI 2MCKTPOIMTOB M HEdIeKTPouToB. [Ipoecce anekrpo-

JINTHYECKOH JHCCOIHAIIHH. CreneHb U KOHCTAHTA AMCCOLUAIMH.

. OcOoBEHHOCTH CHITBHBIX HIEKTPOIIUTOB. AKTUBHAs KoHIeHTpauus. Koapduuuent aktuBHocTH

¥ €r0 3aBUCHMOCTb OT HOHHOM CHJIBI PacTBOPA.

XapakTepHcTHKa pacTBOPOB CJIA0bIX 2/1EKTPOIUTOB. Jlucconuaius ciabbix 1eKTpoIUuToB. 3a-
KOH pazdasnenust OcTBanba.

Jluccormanus BoJbl. Koncranra aucconuanuu Bojbl. MonHoe npoussenenue Bojibl. Bojio-
poanbii nokaszareab pH. Cesasb mexay pH u pOH.

[Tpon3sBesieHHe pacTBOPHMOCTH MaJIOPACTBOPUMBIX COEIMHEHMIA.

['mapomus coneii. Onenka pH cpebl.

OCHOBHBIE MOHATHS XHMHYECKOH TEPMOIMHAMUKHA: TEPMOIMHAMUYECKAs CHCTEMa, IapameTp.,
(dyHK1uMs, nporuecce.

ITepBblii 3aK0H TePMOANHAMHKH, €0 IIPUMEHEHHE K H300apHBIM YCIIOBHSIM POBEICHHS 11PO-
necca. 3axon ['ecca.

Tepmoxumuyeckne pacuetsl. Creictre n3 3akona I'ecca. Onpesienenne TenioBbX G dekTon
XHMHYECKUX PeaKiyii IpH CTaHJAPTHBIX YCIOBUSX.

. Bropoii 3akoH TepmotHamMuki. DHTpomnus. M300apHO-H30TePMHYECKHE YCIOBHS POBEICHHS

nporuecca. Dueprust 'n66ca. Hanpasienue caMonpon3BoJIbHOTO MPOTEKaHHs [1polecca.
Xumuyeckoe paBHOBeCHE. Y CIIOBUSI XHMHYECKOTO paBHOBecHs. DaKTOPbI, BIHSIOUINE Ha CO-
crosinue pasroBecust. [Tpunnun Jle Ilatense. Koncranta papnoBecus. Ee B3anmocsssb ¢
sueprueii ['ndbea.

Xumunueckast KnnetHka. [ToHsTHe cKOpocTH XHMHYecKol peakuuu. Ee 3aBUCHMOCTD OT mpu-
POJIbI H KOHIIEHTPALMH PeareHToB, TemMueparypsbl. ITopsaok 1 MONEKyISpHOCTD peaKiiHii.
KoncranTa CKOPOCTH, €e 3aBUCHUMOCTb OT TeMIepaTypbl. Y paBHeHHe AppeHHyca.
DNEKTPOXUMHYECKHE MPOIIECChl. DNEKTPO/IHbIN noTeHunat. Y pasuenne Hepuera. ["aibeanu-
yeckuii sement. DJIC.

Kopposust MetanioB. MeToibl 3a1UThl OT KOPPO3HH.

Dnextposn3. KatoaHble # aHOIHBIE MPOLECCHI.

DNEKTPOJIN3 C aKTHBHBIM M HHEPTHBIM aHO/IOM.

OcHOBHBIE 3aKOHBI 2IKTposn3a. [lepBbiii 1 BTopoii 3akonbl Papajiesi.

[IpnmeHeHne eKTPoIIH3a.

Peiirnur-konTpoan Nel:

i
2

3

Yro xapakrepu3yeT KBaHTOBOE YUCIIO n?
Hanucarh 3HaYeHHs BCEX YeTHIPEX KBAHTOBBIX urces uis 3d° 21eKTpoHOB.
Hanucars snektpornyto Gopmyiy mean (Ne29), cobmonas npasiio KieukoBekoro.




4. Pacrpe/ieiTh 10 KBAHTOBBIM SYEHKaM 473" SIeKTpoHBL cobmonas npunuun Iaysm u [1pa-

B0 XyHJa.

5. Yro Takoe sHeprus csizu?

6. PacnoioykuTh HIEMEHTHI B IOPSJIKE YMEHbIICHHS SHEPTHH CPOJICTBa K d1eKTpoHy: Na, K, Cs.

Fr, Rb; L,

7. TlpuBeawTe NpUMEP COECIMHEHHS C MONAPHOIl KoBaneHTHOH cBssbio: CO, Cl. KCL

8. Kakoe KBaHTOBOE YHCIIO XapaKTEPH3YET SHEPTHIO JVIEKTPOHA B atome?

9. Harucarh 3HaYeHHs YETHIPEX KBAHTOBBIX YHCEl /U 2p° 97I€KTPOHOB.

10. Hanmcats sektponnyio Gopmysty crponiust (Ne38), cobmonas npasuiio Kieukosekoro.

11. Pactipe/ie/IuTh MO KBAHTOBBIM SUYEHKaM 7s°5f'2 anexTponsl, cobmonas npurimn [ay:u u pa-

B0 XyHZA.

12. Yto TaKoe jiiHa CBS3H?

13. Pacno0KnTh JIeMEHTHI B OPSIKE YBEMYESHHs SHEPrHH CPOJICTBA K d/1eKTpoHy: Na, Mg. Al

Si, P, S, CL

14. [IpuBHIMTE NPUMEp COCAMHEHHS C HONsPHOH KoBaneHTHOH cBsizbio: HCL, Clo, No.

15. Yro xapakTepusyeT KBAaHTOBOE 4HCIIO 1?

16. Hanicarh 3Ha4eHHs Y€ThIPEX KBAHTOBBIX YHCEI IS 557 2IEKTPOHOB.

17. Harmcath 21eKTpoHnyio Gpopmyity repmanust (Ne32), codmonas npasuiio KiieukoBekoro.

18. Yro Takoe akIEenTop B JOHAPHO-AKIENITOPHOMN CBA3N?

19. Pacripe/ieiuTh O KBAHTOBBIM sYEHKaM 6s°5d" snextponsl, cobmoas npuuuwun [ayu u Tpa-

BUJIO XYH/Ia.

20. Pacrnio/IouTh 37EMEHTBI B TIOPsIKe yBelnueHus sHepruun nonmsanuu: Li, F, O, Be, B. N, C.

21. [lpuBeauTe NpUMEp COCIMHEHHS ¢ KOBAlIeHTHOH HemonspHoi cs3bro: NaF, O, NHa.

22. Kakye YicIIOBbIE 3HAYEHHSI MOXKET IIPUHUMATh MarHUTHOE KBAHTOBOE UMCJIO JUIsl 2JIEKTPOHOB

f-notypoBHsi. .

23. Hanmcarh 3HaueHus BCeX YeThIpeX KBAHTOBBIX umcen s 4d° aneKkTpoHos.

24. Hanucatb 21eKTpoHHYI0 (opmyity Maprania (Ne25), cobmozas npasuia Kieukosckoro.

25. Paciipe/IelIiTh 110 KBAHTOBBIM sUeiKam 4s?3d” anexTponsy, cobmomnas npuaumn [aymu u Tlpa-

BuII0 XyH/Ia.

26. Uro Takoe spz-m6pmm3aunﬂ?

27. Kakast XuMHUecKas CBsi3b Ha3bIBAETCH G-CBA3BIO?

28. [puBeauTe NpUMEp COCAMHEHHS C KOBAIGHTHOM MOMNAPHOM Xumuyeckoi cessbio: Nal, KCI,

N», PHs.

29. Kakuie 4icioBble 3HAYEHHs] MOJKET IIPHHAMATh OPOUTAIbHOE KBAHTOBOE YMCIIO NPH 3HAYCHUH
=37

30. Hanucath 3Ha4eHHs BCEX YEThIPEX KBAHTOBBIX YHCEJT JUIs 4p* anexTporoB.

31. Hanucars snektponnyto opmyity cesnena (Ne34), cobmonas npapuio Kieukosekoro.

32. Pacipe/ie/tuTh 110 KBAHTOBBIM SYeHKaM 55°4d° 9JIeKTPOHBI, cobuozasi npunnun Iaymu u [pa-

BII0 XyHJa.

33. Yro Takoe 2IeKTPOOTPHIIATEILHOCTh AaTOMOB?

34. Yto Takoe HANpaBIeHHOCTh KOBAJICHTHOH XHMUYECKOi CBA3U?

35. PacnosiouTe COeIMHEHMs B OpsiKe yBenudenus utunbt csizu: HBr, HI, HF, HCI.

Peiirunr-konTpoan Ne2:

1. Hanicats ypaBHEHHE OKHCIIMTEbHO-BOCCTAHOBUTEIBHOM peakiuy. YKa3aTh OKUCIIUTENb H
BoccTanoBuTe b, Kod(pUIHeHTh! B ypaBHEHHHU 0100paTh METOJIOM 2JIEKTPOHHOIO Gananca.

Cu+ H,S804 =

2. Onpenennts pH 0.01 M pactBopa CH3COOH.

3. CoctaBUTh MOJIEKYJISIPHOE H HOHHOE ypaBHenHe ruzipoansa CuSOy4. Onpesennts pH cpeibl.

4. Hanucarsb ypaBHEHHE OKHCIIMTEIBHO-BOCCTAHOBHTENBHON — peakimu. YKaszarh OKUCIHTEb 1
BoccTanoBHTE b, Koa((uienTs! B ypaBHEHHH T000paTh METOAOM IEKTPOHHOTrO Hananca.

Cu+ HNO; =

5. Omnpezenuts pH 0.1 M pactBopa HNO,.

6. CocTaBuTh MOJIEKYJISIPHOE U HOHHOE YpaBHenue ruapousa AgNOs. Onpeaennts pH cpesbl.



7. Hanucarb ypaBHEHHE OKHCIMTENIBHO-BOCCTAHOBUTENIBHOM peakinu. YKa3aTh OKHCIHTE b |
BoccTanoBuTelb. KoadduiuenTr! B ypaBHeHHH T0OX00pATh METOIOM 3IEKTPOHHOTO Ganarca.

HCl + HNO; =
8. Omnpenenuts pH 1 pOH 1 M pactBopa HCN.

9. CocraBuTh MOJIEKYJIpHOE H HOHHOE ypaBHenue ruaposiza CH;COONa. Onpenenuts pH
cpezibl.

10. Jins nonyuenus ruapokcusa xkenesa (I1I) ememanu pactBopsl, coaepskanue 0,2 MOJIb YKBUBA-
neHTOoB menoun u 0,3 Mo 9kBUBaNEHTOB Xi1opHa xkene3a (I1T). Cxkonbko rpaMmoB rupo-
keuaa sxenesa (1) momyunocs B pesynbrate peakuuun?

11. Onpesenute, Kakoii 06beM pacTBopa XJIOpH/Ia ATIOMHHHS ¢ MAaccoBOii fomeii 0,16 (mIoTHOCTH
1.149 r/ma) notpebyetes uist npurotopienns S00 M pacTBopa ¢ MOJISIPHO# KOHIEHTpaweii,
paBHoit 0,1 Monb/1. .

12. KoHeTanThl AMCCOLMAINN YKCYCHOM H MyPaBbHHOI KHCIOT paBHBI cOOTBETCTBEHHO 1.8 107 1t
2.1 10™. Bo ckonbko pa3 KOHUEHTPALMs BOJOPOIHBIX HOHOB B PACTBOPE OJIHOM KHCIIOTHI
Goutbliie, YeM B PacTBOPE APYTroi KHCIOTHI TOH %ke KOHLEHTpaluu?

13. CkosbKO rpaMMOB IHIPOKCH/IA HATPHS BCTYIHIIO B PEAKIIHIO, €CIIH B PE3yJIbTaTe TOIyYHIIOch
2 MOJIb HKBHBAJIEHTOB MeTaia ?

14. PaccunTaiite, Kakoif 00beM pacTBopa HMTpaTa cepebpa ¢ MaccoBoii aomeii 60% (IIOTHOCT
1,910 r/mn) notpebyeres st npurotosienus 0,75 11 pacTBOpa ¢ MOJNSPHOI KOHIIEHTpAIHeit,
pasHoii 0,15 Monb/1.

15. [1pu KakoH KOHUEHTPALMK MyPaBbUHOMN KHCIOTHI (B MOJIB/1T) 95% ee Gy/1yT HAXOXUTBCS B He-
JuccouunpoBanHOM cOCTOSHHA?(K e =2, 1 10“')

16. CkonbKO MOJTb SKBUBATIEHTOB METAILIA BCTYITHIIO B PEAKIUIO ¢ KHCIOTOMH, €CITH IIPH 3TOM Bbl-
JIENIAI0Ch 5,6 11 BOIOPO/1a IPU HOPMAIIBHBIX YCITOBHSAX?

17. Cmewanu 11Ba pacTBopa XJI0pOBOJOPOJIHON KHCIIOTBL: OtHH € KoHenTpatmeii 0,05 Moub/i
obbemom 350 M. ipyroii oosemom 0.5 i1 ¢ KoHuenTpauuei 250 Mosb/i1. Beraucnure MoJIsIp-
HYIO KOHIIEHTpaLHIo 00pa3oBaBLIErocsi pacTBOpa.

18. KakoBo /10/0KHO OBITH NPOIEHTHOE COJIEpYKaHHe MyPaBBUHON KHCIOTHI B PACTBOpE (ILIOT-
Hocth 1,010 r/min) st Toro, 4To6bl KOHIEHTPAIMS BOAOPOAHBIX HOHOB B HEM COCTABIISIA
8.40 Monb/n? (Kye=2,1 107

19. CkosbKO MOJIb IKBHBAIIEHTOB CEPOBOIOPO/IA MO IHIIOCH IPH B3aUMOACHCTBIH BOJIOpoa u 8
I Cephl mpu H.y.?

20. Paccuuraiite, kakoi 00beM pacTBopa MePOKCH/IA BOAOPOJIA ¢ MaccoBOi noei 40% (rutot-
HocTh 1.154 r/min) motpebyertes aist npurotoriennst 1400 M1 pacTBopa ¢ MOJSPHO KOHIICH-
Tpauuei, paBHoii 0,15 Monb/m.

. llpuauMas BO BHUMAHKE NEPBYIO CTYHEeHb AHCCOLMAIAH YTONbHOMH KHCIOTHI (K e 1=3 10'7).
BBIMHCITATE CTENEHh IMCCONMAIMH H KOHUECHTPAIHIO BOXOPOAHEIX HOHOB B 0,1 M pactBope
9TOH KHCIOTBI.

22. AmomuHuit Maccoii 1 r v HMHK Maccoii 1 I pacTBOPHIM B MPOGMPKAX ¢ COMSHON KHCIOTOI.

OnakoBeIe 11 06BEMBI BOAOPO/IA BBUIENIAIOTCS B IEPBOM H BO BTOPOM ciiyuae? (paccumTaii-
T€ 9TH 00BEMBI)

23. PacTBOp a30THOI KHCIOTEI ¢ KOHIEHTpawei 0,15 Mosb/1 o6beMoM 350 M1 eMelman ¢ cep-
HOit Kuc0TOl KoHueHTpaiuei 0,20 monb/n 06bemom 100 M1, YeMy paBHBI MOJISPHBIEC KOH-
LIEHTpAIl\K BEIECTB B 00pa3oBaBLIEMCs PacTBOpe?

24. Cxonbko rpammos KOH naxoantes B coctosmmn nomHoi auccounamu B 10 11 pactsopa, pH
KOTOpOro pasen 117

25. [lpu B3auMO/ICHCTBHH BOJIOPO/IA H A30Ta MOJIYYEHO 6 MOITh YKBHBAICHTOB aMmmuaka, Kakue
00BeMBI BOJI0PO/IA U a30Ta BCTYMHIIH [IPH 3TOM B PEAKIHIO TIPU H.Y.?

26. PaccunTaiite, kakoi 00bemM pacTBOpa IMXpoOMATa Kajms ¢ MaccoBoii aoseit 0,12% (mioTHoCTS
1.086 r/mi1) notpedyeres /uist NPUroTOBIEH s 1.5 J1 pacTBOpa ¢ MOIAPHOI KOHULEHTpaluei,
paBHoit 0.05 Momb/1.

27. Kaknm 06beMOM Bojtbl ciientyeT pa3basuts 1 1 0,6%-Horo pacTBopa YKCYCHOM KHUCIOTHI 11
nosyuenus pactsopa, pH koroporo pasen 3? (K= 1,8 107 )
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. Ilpu B3ammozelicTBUM KMCIIOPO/Ia M HEMeTalila u3pacxojoBano 1.12 i1 kucnopoaa (1.y.). On-

peie/ITe KOIMYECTBO MOJIb SKBHBAIICHTOB MOJIy4YeHHOro okcuia Hemeramna (IV).

29. Beruucnure, Kakyio Maccy pacTBOpa COJIM ¢ MacCoBOMH osieit 5% clieiyeT B3sSTh JUIsl IPUIO-
p

ToBneHus 150 r pactBopa TOH ke COIM ¢ MaccoBO# 10J1ei, paBHOi 2%.

. CKOIIbKO rpamMMOB YKCYCHO# KHCIIOTBI ClIelyeT 100aBUTh K | JI pacTBOpa yKCYCHOM KHCIOTBI,

pH xotoporo pasen 4, 4ToObl HOHU3UTH BemuuHy pH 10 3,57

. K pactBopy. cozepiariemy 1 r a30THOH KHCIIOTBI, TPHOABHIIN PAacTBOP, coepKanuii 1 r

rujpokcuia Hatpus. Kakas peaknus cpesibl noiy4eHHOro pactBopa? CKoIbKO MOJIb 9KBHBA-
JICHTOB HUTPATa HATPHS MOJIy4YeHO B pe3ylbTaTe IaHHOH peakiuu?

. Pactop xnopua xkenesa (II) ¢ konnentpanueii 0,1 Mos/1 cMemany ¢ paBHbIM 00BEMOM

pactBopa xJopuza xenesa (I1l) ¢ konnentpanueii 0,5 Monb/i1. YeMy paBHbI MOJIAPHbIE KOH-
LEHTPAIMKU BEIECTB B 00pa3oBaBIeMcs pactBope?

Berauciure pH 0,01 M pactsopa ruapokcrza smtist 1 0,01 M pactBopa rugipoken/ia aMmo-
Hust. OObACHATE pasjuyue B 3HAYCHUAX pH Juis 9THX pacTBOpOB.

On10 1 T0 K€ KonmyecTBo Meramia coeaunsiercs ¢ 0,200 r kucaopoaa u 3,17 r oHOTO 13 ra-
soreHoB. OnpejieanTe MOJISIPHYIO MacCy SKBHBAJIEHTA raJloreHa.

Cwmemann 240 ma 10%-Horo pacTBopa colistHON KHCI0THI (1oTHoCTh 1,049 r/mi) 1 160 mi
SH. pacTBOpa COJISIHON KHCII0ThL. KakoBa MOJISIpHAs KOHLEHTPALIHS T10Jy4eHHOT0 pacTBopa?
HexoTopoe KoIHYeCTBO METaLIa, MOJIAPHAS Macca SKBHBAJICHTA KOTOPOTo paBHa 27.9 1/Moiib,
sbiTecHser 0.7 11 Bosoposa (H.y.). Onpenesmre Maccy mertasiia.

Kakoii 006bem 0,5H. pacTBopa cepHOH KHCIOTHI ciieyeT 106aButh K 1 11 0,11H. pactBopa Toj
e KHCJIOThI 1t nonyuenust 0,2H. pactBopa?

Boraucsmre pH 0,05M pactBopa azotHoit kucnotst 1 0,05M pacTtBopa YKCYCHOIM KHCIIOTBI.
OO0bsicHUTE pa3inyuKe M0JTyYEHHbIX 3HAYCHHUI.

Merasut maccoii 1 r coenunsiercs ¢ 8,89 r 6poma u 1,78 r cepbr. Onpeiesute MOISPHYIO Mac-
Cy 9KBHBAJICHTa MeTajlIa. r

Cwmernanst 800 mut 31. pactBopa ruspokeua kajms u 1.2 11 12%-Horo pacTBopa ruipokcnia
Kasust (m1oTHocTs 1,100 r/min). Onpenenute HOPMAITbHYIO KOHLIEHTPALHIO OJTYYEHHOTO pac-
TBOpA.

. Onpesienire Maccy ruIpoOKCHIa HATPHS, HCTIOTB30BAHHOTO [Ulst IPUroToBeHHs 200 M pac-

TBOPaA r'WJIPOKCH/IA HaTpusi, eciu pH atoro pactsopa pasen 12.

. Ipu Boccranosiennn 5,1 r okenna merania (111) obpasosasnocs 2.7 r Boasl. Onpesenute Mo-

JSIPHYIO MAccy SKBUBAIECHTA U MOJIAPHYIO MACCy MeTalllIa, €CIli MOJISIPHAs Macca SKBHBAJICHTA
BOJIbI paBHA 9 I/MOJIb.

CKoItbKO THTPOB 8H. pacTBOpa 'MPOKCH IA KaJUs CIelyeT J00aBUTH K 5 11 3.2 H. pacTBOpa
T'HJIPOKCHJIA Kaiusl JUIsl OJTyueHHs 4 H. pactBopa?

Paccunraiite MOIISIpHYIO MacCy SKBHBAJIEHTA KHCIIOTBI, €CJTH Ha HeHTpaim3auuio 9 r ee uspac-
X0JI0BaHO 8 I' rTHIPOKCH A HATPHS.

Cwmemanpi 3 71 0.1 M pactsopa pochopHoii KucoTst ¢ 2 11 9%-Horo pacTBOpa Toii ke KHCIo-
bl (I710THOCTH 1,05 r/Mi1). BeIMHCIHTE HOPMAIBHOCTB MOJTYYEHHOTO PacTBOPA.

0.05 M pacTBOpe 1HaHOBOIOPOHON KHCIIOTHI CTENeHb auccoimanun pasaa 1.26 107, Ipn
KaKoi KOHIEHTPAlWKH PACTBOPA OHA YBETHYHTCSL B 5 pa3?

Onpeennte MOJISIPHYIO Maccy SKBHBAJIEHTa METaLIa, ecin u3 48.15 r ero okcuaa MosKHO 110-
ayuuth 88.65r ero HuTpara. B coelMHEHHAX METAILT IPOSBISET CTENEHb OKHCIICHUS +2.
Ckoibko MHLTHINTPOB 20%-HOTO PacTBOPa COMSHOM KHCIOTHI (II0THOCTH 1, 1r/Mi) cneyer
n06aBuTh K 4 71 0,6 H. pacTBOpa COMSHOM KHCIOTHI JIst ITOJTydeHust | H. pactBopa?

Kak usmenures pH 0.03M pactpopa miaseneBoii kuciorst HyC,O4 nipu pas6asiennu ero B 10
pa3?

Peiirnur-konTpoas Ne3:

I

Paccunrats npu T=298 K noreHmmanst 31eKTpo/ios;

OnpeaenuTs KaTo1 U aHOJI;




Hanmcats ypapHeHHs [IPOLECCOR, IPOTEKAKOMUX Ha KATO/E M aHOJE B padOTAIONIEM rajlbBaHu-
YECKOM 3JIeMEHTE;

Hanucarh cXeMy rajibBaHHYECKOro dJIEMEHTa;

Beraucnuts DJIC snemenTa.

Ni /0,01M NiSOy (yni* = 0,895)

Pt, Ho / HCI pH=2 (y11"= 0.904).

2. Kakue BelecTsa 1 B KAaKMX KOJIMYECTBAX BbIACISATCS HA YTOIBHBIX JJIEKTPO/IAX IPH MPOIyCcKa-
HHH MOCTOSHHOTO TOKA CHIION 2A B TeYEHHE TpeX YacoB Yepe3 BOIHBIN pacTBop cyib(ara Hu-
kens (11)?

3. Ilpu npoitycKaHUH Yepe3 pacIliaBIeHHbIH IHAPOKCH/l Kajlblus TOKA cuiioii 6,42 A B Teuenue 5
mun. Ha anojie seizenunock 0,112 11 Kuenoposa, i3MEpeHHOro PH HOPMAITbHBIX YCIIOBHUSIX.
BbIYHCIIMTE MACCY KaJbLHs, BBIICTMBILEr0Cs Ha KaTo/e.

4. TIpy nporycKaHuy Yepe3 PacriaBIeHHbIH XI0PH/L HEKOTOPOIo MeTajlia, MOJIApHas Macca Ko-
Toporo 27 r/Moiib, ToKa cuioi 3 A B Tevenne 30 mun. Ha karoze eiaenniock 0,504 r metaiia.
KaxoB 3aps/1 KATHOHOB TOr0 MeTaia?

5. Jlnst maper MeraiuioB: Sn— Cu
1) onpezenuTe, Kakoil 3 METALIOB Oy/1€T OKUCIATHCS IIPH KOPPO3UHU B CPejie ¢ pH=6,

2) HANUIIKTE YPaBHEHHS aHOIHOTO M KaTO/HOIO MPOLECCOB,

3) HPEIUIOKHTE LISl KOPPOAMPYIOLIET0 METalia aHOTHOE M KaTOAHOE MOKPBITHE (00BACHHTE
CBO# BBIOOD).

OnpejiennTe Kakie KOPPO3HOHHbIE MTPOLecchl OyAyT NPOTEKaTh IPH HAPYLICHUH CIUIOMHOCTH
Ipe/UI0KEHHBIX HOKPBITHA.

3anumuTe ypaBHEHUs PEaKIuii.

6. Paccunrars nipu T=298 K noTeHnuansl 3J1eKTPOJI0B.

Onpe/ie/uTh KaTo1 U aHO/.

Hanwucats ypaBHEHHS IPOIIECCOB HA KATO/IE ¥ aHOJE B pa6maxofuem rajbBaHHYECKOM JIEMEHTE.

Harnucarh cxemy rajbBaHHYECKOro 3J1€MEHTA.

Boraucauts DJ1C annementa (E).

Cd /0,01 M CdSOy (e =0.4)

Pt. H, / H,SO4 pH=1.

7. Paccunrars npu T=298 K norenuuasl 31eKTpoI0B.

OnpeaenuTh KaToa ¥ aHo/L.

Harnycath ypaBHEHHs [POLECCOB HA KATOJIE U aHoJie B paboTalOmeM rallbBaHHYECKOM 3JIEMEHTE.

Hanucarh cXeMy rajlbBaHHYECKOro JJIEMEHTA.

Borunciuts DJ1C anementa (E).

Pb /0,01 M Pb(NO3), (yp =0.5)

Pt, H / HCI pH=3.

8. Paccunrars npu 1=298 K noreHumans 31€KTPOIOB.

OnpeenuTh KaTo/1 1 aHOJL.

Harnmcars ypaBHEHHs IPOLLECCOB HA KaTOJIE M aHO/E B paboTalolieM ralbBaHUYECKOM IEMEHTE.

Hanucath cxeMy rajibBAHHYECKOr0 3JIeMEHTa.

Boruncmnts DJ1C anementa (E).

Cd /0,01 M CdSO; (yes™=0.4)

Pt, Hy / HaSO4 pH=1 3

9. Paccuurars nipu T=298 K norennuaisl 21€KTpOI0B.

OnpeieuTh KaTo/ ¥ aHOJL.

HanycaTsb ypaBHEHHMs IPOLIECCOB HA KATOJIE U aHOJIe B paboTalolIeM rajlbBaHHYECKOM dJIeMeHTe.

Hanucars cxeMy rajibBaHHYECKOI0 3/1€MEHTa.

Boruuciants IJ1C snemenra (E).

Pb/0.01 M Pb(NOs), (yps° =0,5)

Pt, H, / HC1 pH=3.

10. Paccuntars npu T=298 K noTeHunans! 3,1€KTpo/10B.

Ornipeie/Th KaTo/1 1 aHOL.




Hanucath ypasHeHHs IIPONECCOB HA KAaTO/IE M aHOJE B pabOoTAIOIIEM ralbBAHHYECKOM dIeMeHTe.

Hanucars cxemy raabBaHHYECKOTO JIEMEHTA.

Berucnuts 3J1C anemenra (E).

Fe /0,002 M FeCl; (yg.’ =0,54)

Pb /0,002 M Pb(NO;), (ypy" =0.81).

11. J1ng napel metanios: Fe — Co

1) onpenenute, KaKoii U3 METajlloB OyeT OKHCIATBCS IPH KOPPO3HH B cpeze ¢ pH=4,

2) HaNMIIHTE YPaBHEHHs aHOHOIO M KaTOIHOTO IPOIIECCOB,

3) npe/UIoXKHUTE VTS KOPPOAMPYIOIIET0 METALTA AHOIHOE U KAaTOAHOE MOKPhITHE (00BICHHTE CBOI
BbIOOP). Onpe/ie/iuTe Kakne KOppO3HOHHBIE NPOIecChl Oy/yT MPOTEKaTh MPU HAPYIIEHHH
CIUIOMIHOCTH NPE/IIOKEHHBIX TIOKPHITHI. 3alHIINTe YpaBHEHUS PEaKIHuii.

12. Jlns mapsr metasiios: Cd - Pb

1) onpezesnnTe, Kakoi 13 METALIOB Oy/I€T OKUCIATHCS MTPH KOPPO3HH B cpejie ¢ pH=6,

2) HANMUIIKTE YPaBHEHHS aHOJHOIO M KaTOAHOIO TPOIECCOB,

3) npeanoXkuTe JUIs KOPPOAUPYIOIIEro METAILIa aHOAHOE U KaTOAHOE MOKPhITHE (00BICHHTE CBOI
BBIOOP). OnpeieuTe Kakue KOPPO3HOHHbIE MPOLECChl OyAyT MPOTEKATh IPH HAapyIICHHH
CIUIOUIHOCTH MPEI0KEHHBIX MOKPHITHIA. 3alUIINTe YpaBHEHUS! peaKiuii.

13. Bbu1 npoBe/ien 571eKTpoik3 BOAHOIo pacTBopa cyibhara omnosa (II)(anekTposn! rpaduToBsie):
HalULINTe YPABHEHHUs PEAKIUi, IIPOTEKAIOMX Ha JJIEKTPOAX; ONpee/uTe KOJTHUECTBa Be-
LIECTB, BBIICJMBLIMXCS HAa aHOJE M KaTo/ie MpHU cuite Toka 25 A 3a 0,5 yaca.

14. Bput poBe/IeH 37EKTPOIIM3 BOAHOIO pacTBopa cyJbhara meau (1I) (anextpomst rpadutosbie):
HalULINTE YPABHEHHs PeaKLMi, IPOTEKAOIIMX Ha EKTPOIax; OMpeJIeIuTe KOJIHYECTBa Be-
LIECTB, BBIICIHBILIKMXCS HAa aHOJIE M KaToze npu cuie Toka 10 A 3a 2,5 u.

15. Yepes pacTBop HUTpaTa ABYXBAICHTHOTO METaJL/Ia IPOILYCTHIIN TOK CHJIOH 2A B TeueHuu 40
MMH., TIPH 9TOM BbLACTHIOCH 4,992 2 metasina. Hassate couib.

16. B 0,1 H. pacTBOpE CONSHOMN KMCIIOTBI OMYIEHBI IO OTAEIBHOCTH MeJIHas, cepedpsHas | 30710~
Tasi IpoBosoky. Kakas npoBosioka Gy1eT KoppoAHpOBaTh ¢ BOAOPOIHOM ACNONspU3aimeii?
Qcu =+0,154B: @Ay =+0,348 B;

Qag =+0277B; o =-0,059B

17. B xaxoi cpejie IpH HapyLIEHUH OJIOBSHHOTO TIOKPBITHS JKee30 OyAeT 3aumieHo Gojee Ha-

JIEKHO?

el o B o e B
0,11 HCl = | —0.328 CHE0d8 :
GERORE - o . o icoss T T 1Coee X
0.1 1. NaOH ~0.161 20,129

18. Kak n3mensierest pH pactBopa B pHKaTo1HOM IIPOCTPAHCTBE MPH HIEKTPOJIH3E BOIHOTO Pac-
TBOPA XJIOpH/1a Kajus?

19. Kaxoif nponece nporekaeT Ha KaTojie IpH JEKTPOJIH3e BOAHOTO pacTBopa Znl,?

20. Kakoe Koi4eCTBO BO/ABI MOXKHO Pa3lIOKUTh, ECITH Yepe3 PacTBOP a30THOH KHCIIOTHI IIPOITyC-
iTh | F anexrpuyectra?

21. KenesHpie AeTamu NOKPBITHI IO OT/ACITBHOCTH HUKEJIEM, XPOMOM U KajMueM. Kakoe HOKPBITHE
B 3%-M pacTBOpe XJIOpU/Ia HATPHUsE OYAET aHOMHBIM.

22. Kakoli cruibt 10J7KeH OBUTh TOK, 9T00BI 3a 4 Yaca 3JIeKTpoIM3a Cy Ib(ara Kamms y Katoja obpa-
30Basioch 22,44 r eaxoro kamus?

23. Kax n3mensiercst pH pactsopa B IPHaHOIHOM ITPOCTPAHCTBE IIPU JEKTPOIH3E ¢ TPAGUTOBbI-
MH 3JIEKTPOJIaMH BOJIHOTO PacTBOpa TU/IPOKCHIA Kajus?

24. Ipn koppo3un natynu B 0.1 H. pacTBOPE COJSIHON KACIOTHI TPOXOUT 00ECIMHKOBAHUE (pac-
TBOpeHye 1HHKa). Kakoi mporece npoTeKaeT Ha MeIHBIX y4acTKaX MeIHOTO CIijiaBa?

25. BeMuciuth 9.1.C. M HamucaTh CXeMy TalbBAHMYECKOrO 3JIeMEHTA. COCTABICHHOTO W3
JIEKTPOOB:

Pt Hy [0,lu HBr y=09
Au [0,01M AuNO; y=0,1




Koutpo/ibabie BONPOChI VIS NPOBEICHHS NPOMEKYTOYHOM aTTecTaliu (IK3aMeHa):
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=
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Crpoenne atoma. | 1aBHOE KBAaHTOBOE YHCIIO: (PM3UYECKHUiT CMBICIL, YHCIICHHBIE 3HaYeHus1. Oc-
HOBHOE M BO30YKJI€HHOE COCTOSHUE aTOMa.

Tennooit 3¢ dexT XHMHUUECKOH peakuy. IK30TePMHUCKUE U YHIA0TEPMHUUECKHE PeaKInK. 3a-
koH ['ecca.

Ctpoenne atoma. OpOHTaIbHOE, MATHUTHOE U CIIMHOBOE KBAaHTOBBIE YHC/IA: (hU3HUYECKHUI
CMBICII, YHCTICHHBIE 3HaYeHus. DJIeKTpoHHbIe opbuTamm. VIx reomerpuueckas opma u opuen-
Talys B IPOCTPaHCTRBE.

Camonpoun3BOJIbHBIA XUMHYECKHUIi TTpoLiece. DHTPOIHs cHcTeMbl. BTOpoii 3akoH TepMojinHa-
MHKH.

Crpoenue aroma. DeKTpoHHbIe opOuTanu. [1paBuia 3anonHeHus: IPUHIIKI HAUMEHbIICH
sHepru, npasuio Kiieukosckoro, npunnun Ilaymu, npasuino Xysa.

VYenosust caMOnpoU3BOJIBHOTO MIPOTEKAHU XMMHUECKUX peakiuid. Dueprus ['u66ca.
Ilepnommuecknii 3axon JI.M.Menneneena. [Tepuoandeckas cucrema J1eMeHTOB Kak rpaduue-
CcKoe M300pakeHHe ITOro 3aKoHa. DU3MUECKHiT CMBICI HOMEpa NePHOA, IPYIIILI U MOArPYTI-
bl

CKopocTh XHMHUECKOH peaKiiii. 3aBUCHMOCTb CKOPOCTH PEAaKIUH OT HPUPO/IbI Pearupyio-
IMX BEHIECTB: YHEPrHsl aKTUBAIMKM XUMHUYECKOH PEaKiliH, ee CBsI3b ¢ KOHCTAHTOM CKOPOCTH
XMMHUECKOH peakiuu (ypaBHEHHE AppeHuyca).

Ilepuonueckue CBOHCTBA JJIEMEHTOB: SHEPTHS HOHU3ALMH, SHEPTHS CPOJICTBA K HJIEKTPOHY.
W3menenue CBOWCTB B NEPHOJAX M IpyImax.

. CkopocTh XUMHYECKOH peakiuy. 3aBUCHMOCTh CKOPOCTH PEaKIUK OT KOHLEHTPAILMM peari-

DYIOLIMX BEIIECTB (KUHETHYECKOE YPaBHEHHE PEAKIIUHM).

. CkopocTh XUMHYECKOIi peaKiuy. 3aBUCHMOCTh CKOPOCTH PEaKIIMK OT TeMIIepaTyphl (ypaBHe-

uue Baur-I'opda).

- l'lepuonuqecmle CBOMHCTBA 2JIEMEHTOB: JIEKTPOOTPHLIATEIbHOCTD, OKUCIIMTE/ILHAS U BOCCTA-

HOBHTEJIbHAS! aKTUBHOCTb. Mi3MEHEeHHe CBOMCTB B MEPHOaX U rpyIiax.

IlepBbiit 3aKOH TEPMOJAMHAMHMKH. DHTAJIBITNS TEPMOANHAMUYECKOH CHCTEMBI.

Xumnyeckas cBs3b. KonuuecTBeHHbIE XapaKTePUCTHKH XHMUYECKOM CBA3M: SHEPrHs, JUTHHA,
BAJICHTHBIC YTJIbL.

Bropoii 3aK0H TepMOJIMHAMHKH DHTPOIUS TEPMOINHAMHYECKON CUCTEMBI.

KosanenTtHas cBa3b. MeTo/1 BaleHTHBIX cBsi3eif. OOMEHHbII MexaHu3M 00pa3oBanus. Y cloBus
BO3HHKHOBEHHS G- U T- CBSI3EH.

. HeoGpatumble 1 0OpaTHMBble XHMHYECKHE PeakiiH. MI3MeHeHHe CKOpOCTH NpsMoit u 06pat-

HOH peakiwii B Xo/ie peaknnu. XuMuueckoe paBHoBecrHe. KoHCTaHTa XMMHYECKOTO paBHOBE-
cus. CBA3b KOHCTAHTHI PaBHOBECHUS C U3MEHEHHeM 3Hepriu [ ub6ca.

KosanenTnas cBs3b. MeTo/1 BAIGHTHBIX CBsA3eii. JloHapHO-aKIenTOPHBIN MeXaHu3M 00pa3oBa-
nust. Ilonstie 1onopa u aknenTopa.

Obpatimble XMMHYECKHE Peaklii. XMMHYECKOe PABHOBECHE: BIMAHHE H3MEHEHHs! KOHIICH-
TPAINH BELICCTB, IPUHUMAIOLINX YYaCTHE B PEaKIlMHU, BHELITHErO IaBlICHUs U TEMIIEPATYPbl HA
cocTossHuE XumMuieckoro papHosecHs. [Tpunuun Jle [larense.

KopanenTtnas cBa3b. MeTos1 BaleHTHBIX cBs3eil. [ uOpuu3aius atoMubIx opouTaneii: moms-
THE. BH/IbI, FeOMeTpryecKas (popMa MOJIEKYJT ¢ THOPH/HBIME OpOUTAIAMH.

. Pactpopel. PacTopenne. CBoiicTBa pa3daBIeHHBIX PACTBOPOB HEYIEKTPOIHTOR: IABICHHE HAa-

CBHIIEHHBIX 1APOB PACTBOPHTEIS Ha/l pacTBOPOM (3akoH Payiist), Temmeparypa 3amep3anust u
TeMIepaTypa KUIEHHUs pacTBOPOB (ClIeICTBUS U3 3aKoHa Payis).

. Komnyiekcnpie coetunenns. OCHOBHBIE MOJIOKEHHs KOOPAHHALHOHHOM Teopuy Bepuepa:

CTPOCHHE U NPUPO/IA CBA3EH B KOMILUIEKCHBIX coeiMHeHusX. Kiaccudukaims KOMIIeKCHbIX
coe/iuHeHHH. M30MepHst KOMIUIEKCHBIX COCIMHEHHUIA.

. Kommuiekcupie coenvnenns. MeTos BaleHTHBIX cBsi3eil. ['nOpuansaims atoMubx opOuTaieit

KoMmIiekcoobpasosates. IIpocTpaHncTBeHHOE CTPOCHHE MOJIEKYI KOMILIEKCHBIX COS/THHEHHIA.
Pactsopet. PactBopenne. CBolicTBa pa30aBieHHBIX PACTBOPOB HEIIEKTPOIHTOBR: OCMOTHYE-
ckoe JaBienue (3akon Baut-I'opda).
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. KopanenTHas cB43b. MeTo/| BaleHTHBIX cBsizeil. CBoicTBA KOBaJIEHTHOH cBsi3H. Jlokanm3o-
BAHHAA U JIEJIOKATN30BaHHAS KOBAJIEHTHAs CBA3D.

. Xumuueckas cBs3b. [lonsipHast 1 HEMoJspHas KOBAICHTHAS CBA3b. JIMMOILHBIN MOMEHT 1 2¢)-
dexTuBHBI 3aps KaK XapaKTePUCTHKHU NOJISIPHOCTH KOBAJICHTHOH CBA3H.

. Ionsipuble u HemospHbIE MOJIEKy bl Onpe/ieieHre CyMMapHOTO JUIOJIBHOIO MOMEHTA.
CBs3b POCTPAHCTBEHHON KOH(PUIYpaIlii MOJIEKYIIBI H €€ MOJISPHOCTH.

. KommuiekcHbie coeuHenus. Teopusi KpECTALIHYECKOrO M0JIsi: OCHOBHBIE Monokenus. Cnex-

TPOXMMHYECKUH Psit JHranioB. OKpacka KOMIUIEKCHBIX COE/{HHEHHIA.

PacTBopbi 971eKTPOIHTOB. OCHOBHBIE IOJIOMKEHHS TEOPUH HIEKTPOTHTHICCKOH THCCOLHALIHH.

CunbHble U ca0ble 251eKTpouThl. CTeNneHb UCCOLHAlMH IIEKTPOIUTOB.

KommiexcHble coeaunenus. [loeenne npu pactBopeHuH. [lepsuinas u BropuuHas Jucco-

ruanms. KoncranTa HeCTOMKOCTH KOMIUIEKCHBIX COETHHEHHH.

Wounas cBg3b. YCIIOBHs B MeXaHu3M 00pasoBanus. Ctenenb HOHHOCTH cBs3H. CBolicTBa

HOHHOI CBA3H.

. Jluccoumanms CHIbHBIX SEKTPOIHTOB. AKTHBHAS KOHIeHTpaiwms. Koaduuunent akrusnoctyn
HOHOB, €ro CBsi3b C HOHHOH CHIION pacTBOpa.

. luncconmanus ci1adbix anexrpointos. Koncranta auccomuanuu. CBsi3b KOHCTaHTbI HCCO-
HUALMH | CTENIEHH MCConraluy (3akoH pasbasienns OcTBaiba).

. Jluccormanus Boabl. Koncranra aucconuarun Bojbl. Mionnoe npoussesienne Bojbl. Bojto-

POZIHBII ¥ M'HIPOKCHIIBHBIA MOKA3aTelH.

Merauueckas cBsizb. Mexanusm oopasoBanusi. CBOHCTBA METAIJIMYECKON CBA3H.

PacTBOPUMOCTH MAIOPACTBOPUMBIX coeiuHeHui. [IponsBe/ieHne pacTBOPHMOCTH.

MesxmMoneKkyspHoe B3anMozeiicTere. Ban-yiep-BaanbcoBel cuitbl. OpHEHTALIHOHHOE, HHJIYK-

IIMOHHOE, JIMCIIEPCHOHHOE B3aHMOICHCTBUE: YCIIOBHE U MEXAHH3M BO3SHUKHOBECHHS.

MeTatueckue 21eKTpobl. MeXaHn3M BO3HHKHOBEHHS JIEKTPOHOTO NOTeHIHana. Y pas-

nenue HepHera. I'anbBaHHYeCKUH 2JIEMEHT Jauwnons-Sko6u. Dnexrpoasukyiuas cuna (DJ1C).

. DIEKTPOXUMHYECKAs KOPPO3US: IPUYHHBI BOSHHKHOBEHHS, MEXaHU3M MPOLIECca, METOBI 3a-

IIHTBL.

MexkMoneKkyisipaoe BzanmoieiicTere. Boopo/iHas CBs3b: yCIOBHS U MEXAHU3M BO3HHKHOBE-

HHUS.

Dnextpoin3. KatoaHble Npoeccsl.

DNEKTPOIN3. AHOHBIE ITPOLIECCHI.

Xumuyeckas kuuetuka. [ToHsTHE CKOPOCTH peakiui. MrHOBEHHAs U CPE/IHsIsi CKOPOCTb.

Xumuueckas kuHetuka. OCHOBHBIE (PAKTOPBL, BIUSIONINE HA CKOPOCTh XHMHYECKOH PEaKIHH.

[IpHpo/ia pearnpyomuX BeIecTB. DHEPrus aKTHBALMM PEakluu. Y paBHeHHe AppeHHnyca.

Xumuyeckas kuneTuka. OCHOBHBIE (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMMHYECKOH PeaKiliH.

Konuentpaiuu pearupytommnx BemnecTB. Kunernueckue ypanenus. ITonstne npocTeix u

CJIOMKHBIX PEaKIUH.

Xumnyeckas kuHeTrka. OCHOBHBIE (DaKTOPbI, BIHUSIOIIHE HA CKOPOCTh XMMHYECKOH PeaKiiH.

3aBHCHMOCTL CKOPOCTH PEAKIIUH OT TEMIIEPATYPBI.

. Xumudeckas kuHeTuka. Karanus. BiusHue katanu3atopa Ha SHEPIHIO aKTHBALMK PEaK1IuH.

7. YYEBHO-METO/JIWYECKOE 1 HH®OPMAIIMOHHOE
OBECHEYEHUE JUCIUIIINHBI

OBILASA 1 HEOPTAHUYECKA S XUMUS

OcHoBHasi JIUTEpPATYypa:

(5

Engumos B.W. Ocuossi 06meit xumun. M.: UTHOPA-M, 2015, 260 c. (roctyn yepes 6ubano-

teky Bal'V)

o)

Upanos B.I'.. I'esa O.H. Heoprauuyeckas xumus. Kparkuit xypc. M.: UHOPA-M, 2014, 256

c. (moctym uepes oudnmorexky Bal'y)




3 Vsanos B.I',, I'eBa O.H. Ocrospr xumuu. M.: MUHOPA-M, 2014, 560 c. (moctyn uepes 6u6-
mnoteky Bal'V)

JlonosHuTe bHAas ATEpaTypa:

12 Engumos B.W., Bepexnoit A.U., Asmxuua W.B., Spommucknii A.M. O6mas u Heoprasmye-
ckas xumus. M.: ABPUC, 2012, 286 ¢. (noctyn yepe3 oudnrorexy Bal'V)

2. Cysopos A.B., Huxonbckuit A.B. O6mas xumus. CII6: Xumuszar, 2007, 624 ¢ (moctyn yepes
oubmorexy Bal'y)

3. JInmn P.A. CripaBounuk no obmei n Heoprauuyeckoit xumuu. M.: KonoC, 2008, 280 c.
(noctyn yepes 6Gudanorexy Bnl'VY)
4. Cemenosa U.B.. ®nopuanosuy I'.M., Xopommios A.B. Kopposus u 3ammra or koppo3un /

oz pex. U.B. Cemenosoii. M.: ®DUSMATIIMT, 2010, 416 c. (noctyn uepes 6ubuorexy Bal'y)

Iporpamvuoe obecneyernne u Murepuer-pecypenl.

1. http://www.scirus.com/

hitp://www.ihtik.lib.ru/

http://www.v10k.ru/books/

e

http://www.iupac.org/

http://194.67.119.21:89/GetContentForm.asp

http://www.abe.chemistry.bsu.by/current/fulltext.htm

http://www.anchem.ru/literature/

hitp://www.sciencedirect.com

e Tkl B

http://chemteq.ru/lib/book

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

11. http://divu-inf.narod.ru/nclib.htm

12. http://www.elsevier.com/

13. http://www.uspkhim.ru/

14. hitp://www.strf.ru/database.aspx

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHHUITJIMHBI

OBILAS U HEOPTAHUYECKA S XUMMUSI

[Tpn yTenun 1eKIMORHOTO Kypca HCoJIb3yeTes MHpOPMALIHS, TIPEICTABICHHAS Ha C/1aiiax.
3a/anus Uil IPOBECHHS KOHTPOJIBHBIX PabOT HCMOMB3YIOTCS, B TOM YHCIIE, B 31EKTPOHHOM
BapHaHTe.
Jlaboparopuble paboThl BLITOIHSETCS B JlaGopatopuu Kadeapsi xumun Bal'V.,



Pabouast iporpaMma JIMCHUMIIMHBI COCTABIICHA B COOTBETCTBHH ¢ TpeGoBanusmu ®I'OC BO o

nanpasyienuio 18.03.01 Xumugeckas TexHonorns.

PaGouyto nporpammy cocrasmléj‘j//f—‘—‘a Z= kXA Jouent Cmuprosa H.H.

Penensent

K.X.H. CT.H.C. labopatopuu xumudeckoro anamsa OI'BY «Denepanbbiii HEHTP
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PEILEH3UA

HA PABOYVYIO [TPOI'PAMMY JIMCLIUTIJIMHBI
O6mas ¥ Heoprauuveckasi XHMHSI

Hamnpagrienue noroToBKu: 18.03.01 Xumudeckas TeXHOJIOIUs

Asrop: noueHT Kadeapsl xumun ®I'bOY BO «Bnagumupckuii rocynapcTBeHHbli
YHHBepcUTeT uMeHH Anekcanapa ['puropbeBuua u Huko-
nast I'puropeeBuya CtoneToBbIx», K.X.H. CMupHoBa H.H.

X¥UMHUs 3aHUMAET BaXXHOE MECTO B CHCTEMe IOJArOTOBKH CIEMAIMCTOB sl
Pa3IMYHbIX OTpacell MPOMBIIUIEHHOCTH. YcneX ux paboThl B 00J1acTH J11000ii Tex-
HOJIOTMM B 3HAUWTEJIbHOM CTENEHH OINpEeNeseTcss KaueCTBOM XMMHUYECKOH MOJro-
TOBKU. OHAKO XMMUSI pa3BUBAETCS HACTOJIBKO CTPEMUTENBHO, YTO HE TOJIbKO Ha-
y4Hasi, HO U yyeOHas aureparypa ObICTpPO ycTapeBaeT, 4To 00ycaB/iMBaeT HeoOXo-
JMMOCTh OOHOBJIEHHS MaTepHaia U nepepaboTKh pabovyuX Mporpamm, B TOM Yucie
JUCcHMIUIAHBL «O011ast 1 HeopraHU4ecKas XUMHUs.

Jlannas pabouas nporpamma pa3paboTaHa B COOTBETCTBHU ¢ TpeOOBaHUSIMH
npoekta ®I'OC BO nist HanpaBieHus NOArOTOBKH: 18.03.01 Xumuyeckas
TEXHOJIOTHSL.

Llenbt0 OCBOEHUS TUCLUIIIMHBI ABIAETCS O3HAKOMJIEHHE CTYIEHTOB C OCHO-
BAMH y4€HHUS O CTPOCHHMH BEIECTBA, TEPMOJMHAMMUKY U KUHETHKH XHUMHYECKHX pe-
aKUKi, TeOpUH OOMEHHBIX M OKHCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX MPOLECCOB; (op-
MHUPOBAHUE HABBIKOB MPUMEHEHHUSI TEOPETUUECKUX 3HAHWH B XOJI€ BBIIIOJIHEHUS Jia-
OopaTopHbIX paboT ¥ MPHU PeLIeHUH MPAKTHIECKHX 3a/1au.

ABTOp cuesl 1e1eco00pa3HbIM PacrojiokKUTh paszielibl Kypca B MOpsIKe yc-
JIO)KHEHUSI pacCMaTPHUBAEMBbIX CUCTEM:

- CTPOEHHE M CBOMCTBA WHIUBH/IYalIbHBIX BELIECTB;

- CBOMCTBA PACTBOPOB HEIIEKTPOIUTOB U HJIEKTPOIHTOB;
- XUMUYECKHe peaKiiuy,

- 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PeaKLHii;

- 9JIEKTPOXMMHUYECKUE TTPOLIECCHI.

Crnenyer OTMETHTb CBA3HOCTH M JIOTMYHOCTH CTPYKTYPHPOBaHHs yueGHOro
marepuana.

Ilpenoanecenne TeOPETHYECKOrO MaTepHaa OCYLIECTBISETCS ¢ MPUMEHEHH-
€M JJIEKTPOHHBIX CPENCTB O0y4YeHHMs NMPH HEMOCPEACTBEHHOM IPOYTEHHH JTAHHOT'O
marepuaia JieKTopom. HekoTopele paszienbl TeOpeTHYecKkoro Kypea paccMaTpHBa-
IOTCS C HCIIOJIb30BAaHUEM OTEpekKalollel CaMOCTOSATEIbHON PaboThl: CTYAEHTHI 110-
JIy4aroT 3a/laHie Ha U3y4eHHe HOBOrO MaTepualia /[0 €ro M3JI0XKEHHs Ha JIeKIHH.

JlabopaTopHblii NMPaKTHKYyM OXBaThIBAET BCE OCHOBHbIC TEMbI, paccMaTpH-
BaeMble B TEOPETUYECKON YaCTH AUCILMILIHHEI.

Ilpu ocBoeHKMHU 1a6OPAaTOPHOro NMPAKTHKyMa CTYAEHTaM [peiaraeTcsi HHu-
BUyalbHas paboTa u pabota B Masibix rpynmnax. [Ipu BbinonHenun psaa pa6or uc-
MOJIB3YETCS METO/| [TPOOIEMHOT0 00yUeHMSI.



Ilpepnaraemblie aBTOPOM KOHTPOJbHbIE BOMPOCHI M 3aaHHs U POBEACHHUS
TEKYLIEro KOHTPOJIA CAMOCTOATENbHOM PabOThI CTY/IEHTOB CIIOCOGCTBYIOT JyuliemMy
MOHMUMAHHIO U 3aKPEIIEHUIO MaTepralia Kypca.

YueOHO-MeTOMYeCKHH KOMIUIEKT BKITIOYAeT JIUTepaTypy, HeoGXOMUMYIO s
OCBOCHHSI TEOPETHYECKOH 4acTH AMCLMIUIMHBI, ee 1abopaTopHOro mpakTHKyma u
NPUMEHEHUSI TIOJyYEHHBIX CTYICHTaMHU 3HAHUM Ul pELIeHus 3a/1aY.

B nenom pabouas nporpamma auctmminabl «O61as U HeopraHuyeckas Xu-
MH$D) TIOJIHOCTBIO COOTBETCTBYeT TpeboBanusam npoekta ®I'OC BO ans nanpagie-
Hus noarotoBku 18.03.01 «Xumuueckas TeXHONOIHs U MOKET ObITh yTBEPKIEHA
Juts y4eGHO-MeTOI4eCKoro obecreuenus 06pa3oBaTeLHOrO NpoLecca.

K.x.H., cT.H.c. naboparopuu
XxuMuieckoro ananuza ®I'BY
«DeiepalibHbIH LEHTP OXPaHbl

3/10POBbSI IKUBOTHBIX) g{mmﬁ@, J1.C. Bonbuiakos
AN ;

oamuck Bosbmakosa JI.G#%
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