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1. HEJIM OCBOEHUS JTUCHUIIUHBI

Heasivu ocBoenns: mueuunauub! IBISIIOTCS: 03HAKOMIICHHE CTYJICHTOB C OCHOBAMH YYEHHS O
CTPOCHHH BEIICCTBA, TEPMOAMHAMHKH W KHHETHKH XHMHYECKHX PEAKIHil, TEOPHH OOMEHHBIX H OKHC-
JTTCILHO-BOCCTAHOBHTEIIBHBIX IPOLECCOB: (POPMUPOBAHHE HABBIKOB IPUMEHEHHS TEOPETHYECKHX
SHAHUIL B XOJIe BHITIONHEHHAS 1a00PATOPHBIX PaboT H NPH PElIeHHA IPAKTHYECKHX 3a/1a4.

2. MECTO JMCHUILUIHHBI B CTPYKTYPE OIOII BO
Jucummmua «Oromad 1 HeopraHuyeckas XHMHs» OTHOCHTCS K 6a30B0ii wacti OITOIL

JlaHHbIiT Kype OmUpaeTes HA 3HAHHSL, TIOMyYEHHBIE CTYACHTAMMU IOPH H3YYeHUH PU3UKH K
MaTeMAaTHKH.

[TonyyenHble CTyjieHTaMM 3HAHHS HEOOXOIUMEL OpHd HM3YYEeHHH TaKAX OUCIMILIMH, Kak
«Ixonorusy», «Pu3ndeckas XUMHI», «Konmonnas XaMusa», «AHATATHYECKAS XUMUS.

3 KOMINETEHIHA OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMSI IUCIUTIJINHBI

B pesynsrate ocBOCHHS AMCUMIIMHBI CTYIEHT OCBAUBACT CIIEAYIOMIHE KOMIICTCHLIMN:
OIIK-3 roToB HCIONB30BaTh 3HAHUS O CTPOCHHH BEIICCTBA, NPHPOJIe XUMHUYECKOH CBSI3U B pas/iuu-
HBIX KIACCaX XHMHYCCKHX COCTHHEHUH /ISl TOHUMAHHS CBOHCTB MATEPHATIOB H MEXAHH3Ma XUMUUe-
CKHX MPOIECCOB. MPOTEKAIOMIMX B OKPYIKAIOUIEM MHPE.

B pesymbrate ocBoeHus nucHHIIMEBI CTYICHT JOJDKEH AEMOHCTPUPOBATH CIEAYIOLIHE pe-
3yJIbTaThbl 00YUYEHHUS:

3HaTh: 3HATH ACKTPOHHOE CTPOEHHE ATOMOB 1 MOJIEKYN, OCHOBEI TEOPHH XHMHYECKOH CBA3M
B COCMHEHMAX Pa3sHOTO THIA, OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHNS XHMHYECKHX [POLIECCORB, Me-
TOABI ONHCAHUS (a30BBIX H XMMHYECKAX PABHOBECHI, XUMHYECKHE CBOMCTBA 3IIeMEHTOR PpasaYHbIX
rpynn TIC 1 ux BaXHEHUINX COSAMHEHHH, CTPOEHHE U CBOMCTBA KOMILIEKCHBIX coeuaennid (OITK-3
F'OTOB HCIOIE30BATL 3HAHUS O CTPOCHMH BEINECTBA, NPUPOJIE XHMHUYECKOH CBA3H B PA3THUHBIX KIac-
Cax XUMHYCCKHX COCIMHEHUH /s IOHUMAHKS CBOMCTB MATEPHANIOB H MEXaHHU3MA XHMHYCCKHUX npo-
[IeCCOB, NPOTEKAIONIUX B OKPYIKAIOIEM MHPE);

Biajers: HaBbIKaMu IpakTHHECKOTO MPHMEHEHHS 3aKOHOB XUMHH IPH OCTAHOBKE U peaiu-
3aluK SKCnepuMeHTaIbHBIX HecenenoBanuii (OIIK-3 roToB uenons3o0BaTh 3HaHHS O CTPOEHHHU Bele-
CTBa, NPHPOJAE XHMHUYECKOH CBS3H B PA3NMYHBIX KJIACCAX XMUMHYECKHX COCXMHEHHIl IS TOHUMAHNS
CBOHCTB MATEPHANIOB H MEXaHH3MA XHMHYECKHX MPOLIECCOB, POTEKAIOMHX B OKPY/KaroIeM Mupe):

YMeTb: IPHMEHATH NOJIyueHHbIe 3HAHHS B 00aCTH XHMHH JUISL OCBOCHMUS obmenpodeccuo-
HATBHBIX TUCUHIIHH U pelieHus npodeccnonanbubX 3anay (OITK-3 roToB HCHOMB30BaTh 3HAHUS O
CTPOCHUH BEIIECTBA, MPUPOJC XHMHYECKOH CBSI3M B PA3siHYHBIX KIACCAX XMMHYECKHX COENHHEHHUIH
AUtsl IOHUMAHHS CBOHCTB MATCPHAIIOB U MEXaHH3Ma XUMHYECKHUX MPOLIECCOB, MPOTEKAOLIUX B OKpY-
JKarOLIEeM MHpPE).



4. CTPYKTYPA U COAEP)KAHHUE JUCLMUILIAHBI

OBIIAS MU HEOPTAHUYECKA ST XUMUS

OO6wmas Tpy10eMKOCTh JUCIHUILIHHEI COCTABISET 8

3a4€THBIX eIMHuI, 288 yaca.
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| Beero. uac. 288 36 72 14 3936) | Dxsamen
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Temaruka 1abopaTopubix paGoT no Kypey

Knaccp! neopranndeckux coeuaennii (6).
OnpeneneHne 3KBUBATIEHTHOMH Macchl METALIA (6u).
lonyueHue pacTBopoB pasnuuHbIX KoHUEHTpamwmii (7).
KomnnekcHsle coenunenns (4y).
OKHCIUTENBHO-BOCCTAHOBUTEIBHEIEC peaKiuy (74).
Onpenenenne pH pacteopos (74).
[wapomus coneit (7).
DHepreTHKa XMMHYECKHX ITPOLIECCOB (44).
Kunernka xummudeckux peakiuii (44).

. lanbBanuveckue snements (74).

11. Dnexrpoxumuyeckas kopposust (74).

12. Dnexrponus (64).

GO0 S Oh W R 1)

=

5. OBPA3OBATEJIBHBIE TEXHOJIOI U

[lpenoanecenne TeopeTyeckoro MaTepuana OCyeCTBISETCS ¢ NPUMEHEHUEM TEKTPOHHBIX
cpecTB 00y4eHns NpH HerOCPEACTBEHHOM IPOYUTEHHH JAHHOTO MaTepuaiia 1eKTopoM.,

Hekoropsle paszenbi TeopeTHYECKOro Kypea paccMaTpHBAIOTCS ¢ HCMONTb30BAHHEM
OTIEPEKAIOLIEH CAMOCTOATENBHON PAbOTHI: CTYAHTHI TOTYHAOT 3a/[aHKe HAa U3yYeHHE HOBOTO
MaTepHana /10 €ro H3JIOKEeHHMs Ha JIeKIHH.

JLnist OLICHKH OCBOEHUS TEOPETHYECKOr0 MATEPHAIIA CTY/IeHTaMH HCTIONB3YIOTCS KOHTPOJIBHBIE
paboTel B opMe KOJIIOKBHYMOB.

6. OLEHOYHBIE CPEJCTBA JUIsl TEKYIIEIO KOHTPOJISI YCIIEBAEMO-
CTH, TIPOMEXYTOYHOU ATTECTALIUU IO UTOT'AM OCBOEHUSI UC-
HHUTUIMHBI U YYHEBHO-METO/IMYECKOE OBECNEYEHUE CAMOCTOS1-

TEJBHOM PABOTBI CTYJIEHTOB

Bonipocs! 11 npoBegenus KOHTPOJIS CAMOCTOSATEILHO paboTbi:

I. OcHOBHBIE IOHATHS U 3aKOHBI XHMHH: MOJTb. MOJISIpHAs Macca, BaIeHTHOCTh, CTENEHb OKHCIe-
HU#, SKBUBANICHT, MOIIPHAs Macca SKBUBAIEHTa, (AKTOP SKBUBATEHTHOCTH,

OIpPECICHHE MOJISPHBIX MACC SKBUBAICHTOB CI0KHBIX BEIIECTB. 3aKOH SKBHBA-

JICHTOB.

KBaroeo-mexanu4eckas Mojens cTpoeHns aroma. BogHosas (yHkuus u BoHOBOE Y pagHe-
Hue. [lonsitne opbutanu. [ masHoe, opbutaisHoe, MarHHTHOE. CITHHOBOE KBAHTOBBIE YHCJIA.
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CTpykTypa 51eKTpoHHBIX 060/109eK aToMOB. KBaHTOBBIE YPOBHH H 11O1ypoBHHU. [IpaBuna 3a-
TOTHEHHS STIEKTPOHHBIX OpOuTasiell. U300paxenne sMeKTPOHHOI CTPYKTYPEI ATOMOB.
®opmymposka [lepuoanyeckoro saxona J[.1. Menzeneepa u CTPYKTYpa coBpeMeHHOH [Te-
PHOJIMYECKON CHCTEMBI /IEMEHTOB. 3aKOHOMEPHOCTH H3MEHEHHS OCHOBHBIX XapaKTEePUCTHK H
CBOWCTB 3/IEMEHTOB H OJHOTHIIHBIX COSHHEHHII B IEPHO/IAX H IPYIIIaX.

Xummnyeckas cBsa3b. KommyectBennble XapakTepucTuku. THITH CRS3H.

XapakTeprCTHKA KOBAICHTHO! CBSI3H C MO3MIMIL METOIa BAJICHTHBIX CBsi3el. OOMEH DI 1
JMOHAPHO-AKLUENTOPHBIH MeXanu3M o0pa3oBans. CBONWCTBA KOBAJICHTHOM CBS3M.
["'ubpramsanms aToMHbIX OpOHTATE. IIpocTpancTBeHHAs CTPYKTYpa MOIEKYI. [opsiiox ces-
3H. 0-, - cBsA3u. JIokanu3oBanHas U MeNOKATN30BAHHAS KOBAIEHTHAS CBS3b.

[onsprocTs cBs3ei U MOsTEKYI.

Honnas cesi3b. OcobenHOCTH HOHHOI cBsi3u. [Tonspu3amus HOHOB.

Merajuiueckas cBsi3b.

. Mexmortexynsproe B3aumozeiicTsue. OpHeHTAIHOHHOE, HHIYKITHOHHOE U AMCTIEPCHOHHOE

B3auMozieiicTBHe. BoopoaHas cBsi3b.
PactBopel. CroficTea pasGaBieHHbIX pacTBOPOB. JlaBieHHE HACKITIEHHOrO napa pacTBOpUTEIIs
HaJl pacTBOPOM. 3aMep3aHie H KHIIeHHe pacTBOpoB. OCMOTHYECKOE JaBlIcHHE.

- Kmacenguxaums pactBopos. PacTBope! 2/1eKTpoIHTOB 1 HEJNIeKTPOoMTOB. Ilponecc anekrpo-

JTUTHYECKOH auccoumnanuy. CreneHp U KOHCTaHTa JUCCOLIHALIUH.

- OcOoBeHHOCTH CHIIBHBIX J/IEKTPOIUTOB. AKTHBHAS KOoHUeHTpaus. Kosddumment akrupnoctu

U €r0 3aBHCUMOCTB OT HOHHOH CHIIBI pacTBopa.

. XapakTepucTHKa PacTBOPOB C1abbIX SMEKTPOIUTOB. JIHCCONMANAS ClIabhix SIICKTPOJIMTOB. 3a-

KOH pazbasnenus OcTBaiba.

Jucconnanus Bojsl. Koncranta nucconmaruu Bospl, MoHHOE npousseieHne Boasl. Boso-
ponublii mokasaresns pH. Cesizb mexay pH u pOH.

[IpousBenenue pactBopuMocTH ManopacTBOPHMBIX COEIMHCHHUIA.

I'uponus coneit. Ouenxa pH cpepr.

OCHOBHBIE MOHSITUS XUMHYECKOH TePMOIHHAMMUKH TEPMOIMHAMUYECKAs CHCTeMa, rapameTp.
bynxnusg, npouece.

IlepBblii 3aK0H TepMOIMHAMHKH, €10 NPHMEHEHHE K H300apHBIM YCIIOBHAM [IPOBEEHHS 11PO-
necca. 3akon ['ecca.

. Tepmoxumuueckue pacyerst. CrieictBre u3 3akona I'ecca. Onpezenenne temnossix sddexTon

XHMHYECKHX peakLui HpH CTAHOAPTHBIX VCIOBHAX.

- Bropoii 3akon TepMoguHaMuKK. DHTPOMHAS. V300apHo-u30TepMuYeCcKHe yCI10BUS TPOBEICHHS

nporecca. Jueprus I'ub6ea. Hampasiienne caMonponsBoIbHOro MpoTeKanus nporecca.

- XHMH4ecKoe paBHOBeCHE. Y CIIOBHS XUMHUECKOTO PABHOBECHS., ®axTopsbl, BAKSIOLIHE HA CO-

crosrne papHoBecHs. [Ipunuun Jle Illatense. Koncranta papHoeecus. Ee B3anMocssap ¢
sneprueii I'n66ca.

- Xumudeckast kuneTuka. [IoHsTHE CKOPOCTH XIMHYECKO peaknun. Ee 3aBHCHMOCTS 0T npH-

POJIBI il KOHICHTPALHH PeareHToB, Temieparypsl. [lopaaok u MoneKyISpHOCTE peakiuii.
KoneTanTa ckopocTi, ee 3aBHCHMOCTE OT TeMIeparypsl. Y paBHeHHe AppeHuyca.

. DIEKTPOXUMHYECKHE MPOIECCHI. DNeKTPOAHbI oTeHIMan. Y paBHEHHe Hepucra. NansBanu-

yeckui snement. DJIC.

23. Kopposust MetanoB. MeTob! 3Tl OT KOPPO3HH.

- Dnexrponus. Katogable u aHOMHBIE IIPOLIECCH,

. DIEKTPOIIH3 C aKTHBHEIM M HHEPTHBIM AHOIOM.

- OCcHOBHBIE 3aK0HBI dJ1eKTpou3a. [lepBbiif u BTOpOii 3aKoHbI Papajes.
. [Ipumenenue snextponusza.

Peiitunr-xonrpoas Nel:

L S

Y1o xapakrepusyer kBaHTOBOE UHCITO N?
Hanucarn 3uauenus Beex ueTsipex KBaRTOBBIX uncen s 3d° 3JIEKTPOHOB.
Hammncars snextponnyio gopmyny mean (Ne29), cobmonas npasuiio Kieukosckoro.



4. PacnpesienuTs 10 KBAHTOBBIM stueiikam 4s°3d° IEKTPOHEL, codmoas npunumn [Maynu u ITpa-
BHIIO XYH]IA.

5. Uro Takoe sHeprus cBs3u?

6. PacnonoxuTh 3EMEHTHI B OPAKE YMEHbIICHHS SHEPIrUH CpoacTBa K 31eKTpony: Na, K, Cs,
Fr, Rb, Li.

7. IlpuBesuTe npuMep coe/IMHEHUs C NONAPHOI KOBANEHTHOI cBsi3bio: CO, Cly. KCI.

8. Kaxoe KBaHTOBOE UHCIIO XapaKTEPU3YET SHEPIHIO 37IEKTPOHA B atome?

9. Hanucats 3HaYeHHMs YeThIPEX KBAHTOBBIX YHCE]T IS 2p’ 571eKTPOHOB.

10. Hanmcars sniektpornyto popmyty crpontust (Ne38), cobmozast mpasiio Kieqkoekoro.

11. Pactipeieuts 1o KBaHTOBBIM siueiikam 7s 52 JIEKTPOHBL, cobumozas npuniun [Taymu u Ipa-
BUJIO XYH/a.

12. Yro Takoe jiuHa cBs3u?

13. PacnonoxuTs SneMeHTh! B OPSIKE YBETHYCHHUS SHEPruM CPOICTBA K 7IeKTpoHy: Na, Mg, Al.
5i P8, Cl

14. IIpuBn/inte npumMep coeAMHEHHS ¢ MOTAPHON KOBAIEHTHOI CB3b10: HC 1, Cl, N,.

15. Yro xapakrepusyeT KBaHTOBOE UHCIIO |?

16. Hanucarnb 3Ha9eHHst YeThIpeX KBAHTOBBIX YHCEN /TS 55 EKTPOHOB.

17. Hanucars snektponnyto dopmyiry repmanust (Ne32), cobmronas npasuiio Kneukosckoro.

18. Uro Takoe akuenTop B A0HAPHO-aKIUENTOPHOMH CBA3H?

19. Pacnipesienuts o KBaHTOBBIM stueiikam 6s-5d* NEKTPOHBL, cobmonas npuuwnn [aymu u [Tpa-
BHJIO XYH]IA.

20. Pacnos0:KHTh 37EeMEHTEI B IOPSIKE YBEIHYCHUS] sHepruu wonusauuu: Li, F, O, Be, B, N. C.
21. llpuseuTe npuMep CoeTMHEHNS ¢ KOBATEHTHOI HeMmoIApHOH ¢cBsi3bto: NaF, O,, NH;.

22. Kakue 4uclioBbIe 3HAYEHNS] MOKET IPHHAMATH MArHATHOE KBAHTOBOE YHCIO s 31EKTPOHOB
f-mostypoBHs.

23. Hamucatsb 3HaueHNs BeeX YeTHIpeX KBaHTOBBIX uucen s 4d° 3]IEKTPOHOB.

24. Hanucars snextponnyto dopmyty mapranna (Ne25), cobmonas npasuiia Kneukosckoro.

25. Pacnipe/IeiuTh 110 KBaHTOBBLIM sueiixam 4s°3d’ 3IIEKTPOHBIL, codmonas npuniumn [aymu u [pa-
BUJIO XYHJIA.

26. Yro takoe spz-mﬁpu,umaum?

27. Kakasi XHMHYECKas CBSI3b HA3bIBACTCS G-CBA3BIO?

28. [lpuBetuTe npuMep COSTHHEHHS ¢ KOBAIEHTHOMN HOJISIPHOM XHMU4eCcKO# ¢Bs3po: NaF, KCl.
N, PH;.

29. Kakye uncioBbie 3HAYCHHS MOXKET NPHHHMATH OPOHTATLHOE KBAHTOBOE THCIIO NPH 3HAYCHUH
n=3?

30. Hanmcars 3Ha9eHNs BeeX 9eThIpeX KBAaHTOBBIX UHCE/ JUIS 4p* 3JIEKTPOHOB.

31. Hanucars smektTponnyio Gpopmyiy cenena (No34), cob6ronas npapuio Kneukosckoro.

32. PacnipenetuTh Mo KBAHTOBBIM stueiikam 5s°4d° 3IEKTPOHBL, co0mroas npuuiwn [Maynu u ITpa-
BHJIO XYHJIA.

33. Yro TaKoe 31eKTPOOTPHLATETEHOCTH ATOMOB?

34. Y1o TaKoe HAMPABIEHHOCTb KOBAICHTHON XUMHYECKOH CBS3H?

35. Pacrionoxure coelMHeHUs B MOPSJIKE YBETHUEHUS TTHHBI CBSI3H: HBr, HI, HF. HCI.

PeiiTunr-xonrpoan No2:

1. Hamucats ypaBHeHHe OKHCITHTETEHO-BOCCTAHOBHTEBHOMN peaknuu. YKazarb OKHCINTENb H
BoccTaHOBHTENb, Koo duumenTsl B ypaBHenun no1o6pars MeTo10M 3JIEKTPOHHOT0 Gananca.

Cu + H,S0,4 =

2. Onpenenuts pH 0.01 M pactBopa CH;COOH.

3. CocTaBuTh MOJIEKYIISSPHOE H HOHHOE YpABHEHHE ruapomsa CuSOy. Onpesenuts pH cpens..

4. Harmucats ypaBHeHUE OKHCIHTEIBHO-BOCCTAHOBUTEIBHOMN peaknmy. YKa3ate OKHCIHTEIb U
BoccTanoButelb. Kosduuuents B ypapuennu 1no100paTh METOOM 3/IEKTPOHHOIO GanaHca.

Cu -+ HNO; =

5. Omnpenenuts pH 0.1 M pactopa HNO,.

6. CocTaBHTEL MOJIEKYISPHOE H HOHHOE ypasrenue ruaposusa AgNO;. Onpenenuts pH cpepl.



7.

Harmcats ypaBHeH#e OKHCTHTENBHO-BOCCTAHOBUTETEHOIM peakiuy. YKazarh OKHCIHTENb U
BoccTanoButeb. Kosduuuente B ypaBHeHuH 10100path METOIOM 31IeKTPOHHOTO Ganatca.

HCl + HNO; =

8.
9.

10.

11,

14,

15.

|

18.

19.

2%

Onpenemurs pH u pOH 1 M pactsopa HCN.

CocraBute MonekyIapHOE H HOHHOE ypaBHerHe ruapommsa CH;COONa. Onpenenuts pH
CpeJbl.

Mg monyuenns rugpoxcuza xenesa (I11) cmermanu PacTBOpEL cogepxatue 0.2 MOJIb 3KBHBA-
JIeHTOB 1Ien04H H 0,3 MOJIb 3KBHBAJICHTOB X10pua keesa (I1T). Ckonbko TPaMMOB T'HIPO-
ikcuaa xenesa (1II) momydunocs B pesynsrare peakiuu?

Onpenenure, kakoit 06beM pacTBOpa XI0pH/1a ATIOMHHHAS ¢ MaccoBoif oneii 0.16 (m1oTHOCTH
1.149 r/mn) notpebyertes aas npuroroBienus 500 i PacTBOpa ¢ MOJISIPHOH KOHIEHTpalHeil,
pasHoii 0,1 Mons/11.

- KoHcTauThl nucconuanuy yKCyCHON U MypaBbHHOMN KHCIOT paBHEI cOOTBeTCTBEHHO 1,8 107 1

2.1 10™. Bo ckomsko pa3s KOHLEHTpAIHs BOAOPOIHBIX HOHOB B PACTBOPE OHOM KHC/IOTHI
Oorbille, 4eM B PACTBOPE APYTOH KUCIOTHI TOM 3Ke KOHIEHTpALHH?

. Cxoibko I'paMMOB I'MIPOKCH/IAa HATPHS BCTYITHIIO B PCAKIHIO, €CIIH B pe3yjbTare NONYYHIOCH

2 MOJIb 9KBHBAICHTOB MeTana ?

PaccunTaiite, kakoi 06bem pacTBopa HuTpata cepebpa ¢ MaccoBoii gonei 60% (mIoTHOCTH
1,910 r/mn) notpebyeres ais npurotorienus (.75 1 pacTBoOpa ¢ MOJISIPHOH KOHLEHTpaLueii,
pasHoii 0,15 moss/m.

Ilpu kakoii KOHLEHTpaLKK MypPaBBHHOH KHCIIOTHI (B MOJIB/11) 95% ee GyayT HaxonUTHCS B He-
JHCCOUMHPOBAHHOM COCTOSHUH (K e =2.1 107 )

. Cxonpko Monb 3KBHBAJICHTOB METAJIJIa BCTYIIUIIO B PEAKITHIO ¢ KUCJIOTOH, eciiu IIPH 3TOM BbI-

ACIHIIOCH 5.6 J1 BOAOPOA IPH HOPMAIBHBIX YCIOBHAX?

CMmemanmi aBa pacTBOpa XI0POBOAOPOIHON KHCIOTHL: OIHH C KorneHrpanueit 0,05 mosn/n
o0bemom 350 ma, apyroii o6bemom 0,5 1 ¢ KoHLeHTparHeH 250 Mob/i1. BouncunTe MOJIsip-
HYIO KOHLIEHTpPALKIO 00pa30BaBIIErocs pacTBopa.

KakoBo 10/mkHO GBITH IPOLIEHTHOE COMEPKAHIE MypPaBEUHOM KHCTOTHI B pactBope (rioT-
HocTh 1,010 /M) musi Toro, uTo6s! KOHIEHTparHs BOJIOPO/THBIX HOHOB B HEM COCTaBJIsLIa
8,40 mob/n? (Ko =2,1 10

CKOTBbKO MOMIb 9KBHBAICHTOB CEPOBOIOPO/IA IOLYIHIOCH TpH B3aHMO/ICHCTBHH BOIOPOia 1 8
I' CepsI 1IpH H.Y.?

. Paccuuraiire, kakoii 06bem pacTopa mepokcusia BOZI0po/ia ¢ MaccoBo# foseit 40% (rioT-

HOCTB 1.154 r/mn) notpebyercs ans nprarotoBnenus 1400 M pacTBOpa ¢ MOJISIPHOH KOHLEH-
Tpauuei, pasHoi 0,15 mons/n1.

. llpuHumas BO BHHMaHWe NIEPBYIO CTYIIEHD HCCOLHAINHA YronbHOM KHCA0THI (K e 1=3 107),

BLITHCIIHTE CTEIICHD JUCCONMALUN H KOHLIEHTPAIMEO BOAOPOAHALIX HOHOB B 0.1 M pacTBope
STOH KHCJIOTHL.

2. AmoMuHEE Maccoi 1 r i HUHK Maccoi 1 1 PAaCTBOPHIIH B IPOOHPKAX C CONISHON KHUCIIOTOI,

OJtuHaKkoBbie T 00BEMBI BOJIOPOIA BBLICASIOTCS B IIEPBOM M BO BTOpOM cityuae? (paccumTaii-
T€ 3TH 00BEMBbI)

- PactBop asorHoit KucioTel ¢ KoHnerTparweii 0,15 Moms/m 06BbeMoM 350 MT eMelmATH cep-

HO#i KHCII0TON KoHIeHTparmeit 0,20 Momb/1 06bemMom 100 mi. YeMy paBHBI MOJIIPHbIE KOH-
IEHTPAllMK BEILESCTB B 00pa3oBaBIIeMcs pacTope?

. Cxonbko rpammoB KOH HaxomuTes B COCTOSHUM MOTHO Aucconuanuu B 10 1 pacropa, pH

KOTOporo paeex 117

- Ilpu B3aumMonelicTBA BOOPOIA U A30Ta NIOMYYEHO 6 MOITh SKBHBATEHTOR aMMuaka. Kakue

00bEeMBI BOIOPOJIA ¥ a30Ta BCTYITHIIH NpU 3TOM B PEaKLHIO MpH H.y.?

. Paccunraiite, kakoii o6rem PacTBOpa AMXpoMara Kajius ¢ MaccoBoi pomeit 0,12% (MIoTHOCTE

1.086 r/mm) norpeGyeres nns npurotosienns 1.5 i PacTBoOpa ¢ MOJISIPHOH KOHLEHTpamueit,
pasBro# 0,05 Mob/1.

Kaknm o0beMom Boss ciesyet pazGasuts 1 0.6%-H0ro pacTBopa yKCyCHOM KHCIOTHI 1S
HomyueHus pactopa, pH xoroporo pasen 37 (K= 1.8 107)
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. Ipy B3auMoselicTBUM KHCI0OPOA ¥ HEMETANLTA H3pacxozosauno 1.12 1 kucnopona (n.y.). On-

PEACIHTE KOIHIECTBO MOJIb SKBUBAICHTOB [10JIy9€HHOr0 OKcHaa Hemertama (1V).

A BI:[‘IHCJ'[HT‘?. KaKyH Maccy pacTBopa COJIM ¢ MacCoBOH nouei 5% CIIEOYET B3ATh /I NIPUTO-
yP

ToB/enus 150 r pacTBopa Toii XKe conn ¢ MaccoBoit Aonei, paHoit 2%.

- CKOJIBKO rpaMMOB YKCYCHOM KHCITOTHI CllenyeT 100aBuTh K 1 11 pPacTBOPa YKCYCHOM KHCIIOTHI,

pH KkoToporo pasen 4, uro0b! moHH3UTS BemurHy pH 10 3,57

. K pactBopy, conepikaiiemy 1 r a30THO# KucnoThL, NpUOABKIIA PACTBOP. CoiepkKatimii | r

ruapokcuia Hatpust. Kaxast peakims cpesibl noay4eHnoro pactsopa? CKoIbKO MOJIb SKBHBA-
JICHTOB HHTPAaTa HATPHs MOJIYYEHO B pe3ysbTaTe JaHHOH peakiuu’?

Pacteop xnopuna xenesa (1) ¢ kornenTparmeii 0,1 MoIs/1 cMermamy ¢ PaBHBIM 00BEMOM
pactBopa xnopuna xkemnesa (III) ¢ konnentpauueii 0,5 Mo/, Yemy parHb MOJISIPHBIE KOH-
IEHTPALMH BEIIECTB B 00Pa30BaBIIEMCSI PACTBOPE?

. Beraucnute pH 0.01 M pactsopa ruspokcina nuras u 0.01 M pacTBOpa rmIpoKCcH 1a aMMo-

His. OObacHUTE pasnuune B 3HaYeHHSX pH 1 9THX pacTBOpPOB.

. O1HO ¥ TO ke KoJm4ecTBO MeTaia coeaunsercs ¢ 0.200 r KHcaopoaa u 3,17 r ogHoro us ra-

JTOTEHOB. OﬂpCﬂEHHTC MOJIIPHYIO MacCy 3KBHBAJIEHTA rajloreHa.

. Cmemanu 240 mn 10%-a0ro pacTBOpa CONSHON KHCIOTHI (MNOTHOCTE 1,049 r/mi) u 160 mn

SH. PACTBOPA COTSHOM KHCTOTHL. KakoBa MOIApHas KOHIGHTpALHS TOJIY4EHHOIO pacTBOpa?

- HexoTopoe konmuecTBO MeTauta, MOTspHAast Macca SKBHBAIECHTA KOTO poro paBxa 27.9 r/moiib.

BertecHser 0,7 1 Bonoposa (H.y.). Onpeznenute Maccy Meraia.

. Kakoii o6bem 0.5H. pacTBopa cepHOl KHCIOTEI ciaenyer nobasuth K 1 1 0,111, pacteopa Toii

K€ KUCTIOTBI [Utst noJtydenus 0,2H. pactBopa?

- Boraucnure pH 0.05M pactsopa asotrOi kucioTs 1 0,05M PacTBOpa YKCYCHOW KHCIIOThI.

OOGbacHHTE pasTHYKe M10TyIEHHBIX 3HAYCHH.

- Merann maccoii 1 r coeannsiercs ¢ 8,89 r 6poma u 1,78 1 cepbl. OnpesietTe MOJISIPHYIO Mac-

CY SKBHBAJICHTa MeTasa.

. Cmentansr 800 mMi1 3H. pacTBOpa THAPOKCHIA KATHS U 1,2 1 12%-HOro pacTBOpa ruapoKcuia
P p p P p

Kajms (110THOCTh 1,100 r/mm). Onpenenute HOPMAIBHYIO KOHLEHTPALHIO TIOJIyYeHHOTO pac-
TBOpA.

Omnpezenure Maccy rHAPOKCHAA HATPHS, HCIIOIB30BAHHOIO TS npurorosienus 200 mi pac-
TBOpA rMIPOKCH/Ia HaTpusi, ecik pH 3Toro pacteopa pasen 12.

[1pw Boccranonennn 5.1 r okenna meramia (I11) oOpasosaiock 2,7 r Boasl. Onpenenute Mo-
JBIPHYIO Maccy SKBUBATICHTA U MOJIIPHYIO MAaccy MeTaia, €Ciii MOJIIPHAs Macca SKBHBATICHTA
BOJIbI paBHa 9 r/MOJIb.

. Cxonbko muTpoB 8H. pacTBopa THAPOKCH/IA Kaus ciefyeT 106asuth K 5 11 3.2 H. pacTBopa

FHIPOKCHIA KATHS JUIS TONTydeHHs 4 H. pacTBopa?

. Paccumralite MOISIpHYIO Maccy SKBHBAICHTA KHCIOTHI, eC/TH Ha HeHTpaM3aumio 9 r ee uspac-

X0JI0BaHoO 8 r 1 HIPOKCHIAa HATPHS.

- Cmemanst 3 11 0.1 M pactBopa dochopHoit KueoTsi ¢ 2 1 9%-Horo pacTBoOpa TOH e KMCII0-

Tbl (MI0THOCTS 1,05 1/Mi1). BEIYHCIHTE HOPMATBHOCTE TIOTYYEHHOTO pacTBopa.

0,05 M pacTBOpe 1HaHOBOAOPOIHOM KHCIOTHI CTEMEHb aucconmannu pasaa 1,26 107, Ipn
KaKoii KOHLEHTPAIUK PACTBOPA OHA YBETHIHTCS B 5 pas?

Onpezennte MOTAPHYIO Maccy SKBHBAICHTA METAINA, €CITH 13 48,15 r ero okcuaa MOKHO T10-
nyuuth 88,651 ero Hutpara. B coenuHennAX MeTain [POSIBJISET CTENEHD OKUCICHHS +2.
Cxombko MULTHIHTPOB 20%-HOTO PACTBOPA CONSHON KHCTOTHI (maotHOCTS 1.1r/M01) cneyer
1006aeuTs K 4 11 0.6 H. pacTBOpa CONSHON KUCIOThI Is1 noiydeHus 1 H. pactopa?

Kak namenutes pH 0,03M pacTBopa maseneBoii KHCIOTHL H>C>04 npu paz6aenenun ero 8 10
pas?

Peittanr-konrpoas Ne3:

I8

Paccuurars mpu T=298 K notenmuanss 3JIEKTPO/IOB;

OnpeennTs Katox 1 aHO;



Hanucarts ypaBHenns nponeccos, mpoTekaromux Ha Katoe u aHolie B paboTaIOLIEM raabBaHy-
YECKOM IEMEHTE;

Harmucars cxemy ransanndeckoro sieMenTa;

Berancnuts DJIC snemenrta.

Ni/0,01M NiSO; (yni*™= 0.895)

Pt, Hy / HCl pH=2 (y4™= 0.904).

2. Kakue BemiecTBa H B KAKHX KOJTHIECTBAX BBUIENSTCA HA YTOJBHBIX 37MEKTPOAX TPH HPOMYCKa-
HHH MOCTOAHHOIO TOKA CUJTOH 2A B TEYEHHME TPEX YacoB Yepe3 BOAHBII PAacTBOP cynsdara Hu-
ke (11)?

3. [Ipu mponyckanuy yepes pacriaBieHHbIi THAPOKCH KallblIMs TOKa CHIIOH 6,42 A B Teuenue 5
muH. Ha anopne seinesnocs 0,112 i1 kuciopoxna, HU3MEPEHHOTO IIPH HOPMAJIBHBIX YCIIOBHSX.
BbiuucinTe Macey Kanbls, BEUICTHBINErOCs Ha KaToJe.

4. llpn niponyckanuy depes paciaBleH b XI0pHI HEKOTOPOTO METalIa, MOJIsIpHas Macca Ko-
TOporo 27 r/Moiib, ToKa cuiioi 3 A B Tedenue 30 muH. Ha katoze Beitemnoch 0.504 r Metanna.
Kakos 3apsin katnonoB 3toro metana?

5. ins naps1 metamios: Sn — Cu
1) onpeenwe, kaxoii 3 MeTaIIOB GyIeT OKACIATHCS [P KOppo3suu B cpezie ¢ pH=6,

2) HaUMIINTE YpaBHEHKS aHOIHOTO H KATOIHOIO IIPOLIECCOB,

3) mpeaniokuTe 1S KOPPOAUPYIOIIEro METAILIA aHOAHOE H KATOXHOE HOKpbITHE (00BsICHUTE
CBOH BeIOOD).

Onpenemuite kakue KOPPO3HOHHBIE MpoIEcCH Gy ayT HPOTEKATH MPH HAPYIIEHHH CIIOLIHOCTH
NPEANI0IKEHHBIX MOKPBITHIA.

3anumuTe ypaBHEHUS peaKiiuil.

6. Paccunrare npu T=298 K norenuunans 3IIEKTPOJIOB.

OnpenenuTs kaToj 1 aHOL.

Hamucatp ypaBHenus npomecco Ha KaTo/ie ¥ aHoje B pabOTAIOMIEM FalbBaHHYECKOM 3JEMEHTE.

Hamwcars cxeMy rajisBaHHYECKOTO 371eMeHTA.

Beraucnuts 3/1C snementa (E).

Cd /0,01 M CdSO;4 (yed> =0.4)

Pt, Ha / H,S04 pH=1.

7. Paccuutars npu T=298 K norenmuais 3JIEKTPOIOB.

Onpenenurs xatox u aHojL.

Hanucats ypaBHeHus npolueccos Ha KaTtosie 1 aHoze B paboTaromeM rajibBaHHUYECKOM 3JieMeHTe,

Hamucarp cxemy rajibBaHuueckoro 3nemenTa.

Borucnauts 3JIC snementa (E).

Pb/0.01 M Pb(NO3), (yps>"=0,5)

Pt, H, / HCI pH=3.

8. Paccunrars npu T=298 K noreHumansi 3JIEKTPO/IOB.

Onpenenuts katon U aHoO.

Hanncats ypaBHenns mpoueccoB Ha Katoje u aHOIe B padoTaroleM ralbBaHHYECKOM JJIEMEHTe,

Harmmcars cxeMy ranbannueckoro snemMenTa.

Boraucmmts 3JIC snemenra (E).

Cd /0,01 M CdSO; (yc4*'=0,4)

Pt,H,/ H>S0O, szl 5

9. Paccunrats pu T=298 K norenuuais 3JIEKTPOJIOB.

Onpegennts karo 1 aHos,

Harmcars ypapuenus npoueccos na xaroze u anose B paboTaroieM ralbBAHUYECKOM HIeMeHTe,

Harmicats cxemy raneBanmueckoro sneMenTa.

Boraucnurs IJIC snemenra (E).

Pb /0,01 M Pb(NO;3 ), (vpy°"=0.5)

Pt, H, / HCI pH=3.

10. Paccunrars npu T=298 K notenuuabi 31IEKTPO,T0B.

OnpenenuTs KaToa 1 aHo.



Hanucars ypaBrenus nporeccos Ha xarone u agoze B paboTaroniem raibBaHHUECKOM JIEMEHTe.,

Hanucarb cxemy ranbsanmgeckoro sjiemMenTa.

Beraucmnte 3/1C anementa (E).

Fe /0,002 M FeCl; (yr'=0,54)

Pb /0,002 M Pb(NO;), (ypy>"=0,81).

11. lng napst meramios: Fe — Co

1) onpenenute, Kakoli U3 METALIOB 6Y/IET OKHCISTHCS IpH KOPPO3UH B cpesie ¢ pH=4,

2) HaTIHIINTE ypABHEHUS AHOTHOTO | KATOMHOTO MPOIIECCOB,

3) mpeosKuTe JUIS KOPPOAMPYIOMIEro MeTa/lla aHOIHOE | KaTOHOe HNOKpBITHE (00BACHHUTE CBOI
BbIOOP). Onpenenute kakue KOPPOSHOHHBIE IPOLIECCH! GYAYT IPOTEKATE IpH HAPYUIEHHH
CITOIHOCTH MPETOKEHHBIX HOKPBITHH. 3aNUIINTE YPABHEHHS PEaKIHii.

12. Ins mapst metamios: Cd - Pb

1) onpeenute, Kakoii U3 MeTaNIOB Gy AT OKHCIATHCS IPH KOppO3uH B cpejie ¢ pH=6,

2) HanMIUTE YPABHEHUs AHOJHOIO W KaTOMHOIO IIPOLIECCOB,

3) HpeanokuTe 115 KOPPOAUPYIOLIEro METAIIA AHOAHOE ¥ KATOTHOE HOKpbITHE (00BACHHUTE CBOI
BEIOOP). OnpenenuTe Kakue KOPPO3MOHHBIE IIPOLIECCHI OyayT mpoTeKaTh MPH HapyIICHHH
CIUIOIIHOCTH TPEIIOKEHHBIX TOKPBITHH. 3aNUIIUTe YpaBHEHHs peaKiuii.

13. BBin MpoBe/IeH eKTPOIH3 BOIHOTO pacTBopa cynbara omosa (I1)(3sektpos! rpadurossie):
HAMUIINTE YPABHCHNS PEaKIHii, IPOTEKAIONIHX Ha AMEKTPOAAX: ONpPeNeIHTe KOIHIECTRA Be-
IIECTB, BRIICTHBIIHXCS HA QaHOJE U KaToJle IpH culle Toka 25 A 3a 0,5 yaca.

14. bbi1 IpoBeEH 3MEKTPOIH3 BOJHOTO pacteopa cybdara meau (II) (snekrpoas: rpadutoBsie):
HalMIINTE yPaBHEHUS PeaKLHi, NPOTEKAIOIINX Ha JIEKTPOIAx; ONpe/ie/lHTe KOJIHIeCTBa Be-
LICCTB, BLUICIMBIIMXCS HA QHO/IE M KaToze Tpu cuiie Toka 10 A 3a 2.5 u.

15. Yepe3s pacTBop HHTpaTa ABYXBAICHTHOTO MeTaNIa IPONYCTHIIH TOK CHJIOH 2A B Teuyenun 40
MHH.. TIPH 3TOM BbLIeIHIOCh 4,992 2 metaia. Ha3eaTe coib.

16. B 0,1 1. pacTBOpe COMNSIHOM KMCTOTHI OMYIIEHBI 110 OTACTHHOCTH MeHad, cepedpsiHas v 3070~
Tast nipososioky. Kakas mpoBomoka GyieT Koppoauposath ¢ BOAOPOAHOM Jienonsipusanueii?

Pcu =+0,154B: @a, =+0,348 B:
Pag =+0277B; @ =-0,059B

17. B kakoit cpejie npu HApYIIEHUH 0IOBSHHOTO NOKPBITHA XKelle30 Oy1eT 3aimmeno 6oJee Ha-
JIemHO?

_Pacteop ] | QreB | @sn. B .

OlaHG 0338 —0,248 g oB

I Eene ~[=0755 20,429 i
0.1 n. NaOH 120,161 720,129

18. Kax nsmensercs pH pactsopa B npukaTonsom IPOCTPAHCTBE MPH 3MEKTPOJIN3E BOJHOIO pac-
TBOpa XIOpHIa Kamus?

19. Kakoii npouecc nporexaer Ha katoze TIPH JJIEKTPOJIH3€e BOAHOIO pacTBopa Znl,?

20. Kakoe KoM4ecTBO BOBI MOXKHO PasOKHTD, €CITH Y€Pe3 PaCTBOP a30THOH KHCTOTHI IPOMyc-
THTB 1 F anextpruectsa?

21. )Kene3nble AeTATH NOKPBITHI 110 OTAEIBHOCTH HHUKEJIEM, XpOMOM # KajmueM. Kakoe nokpbitie
B 3%-M pacTBOpe XJI0puAa HATPHS GyIeT AHOTHBIM.

22. Kakoii cuisl nomken 6bITh TOK, 4T0OH! 3a 4 waca NMeKTposHM3a cynbdara Kanus y katona obpa-
30BaIOCk 22.44 1 eAKoro Kanus?

23. Kax usmensercs pH pacTsopa B mpraHoinom [IPOCTPAHCTBE MPH JIEKTPOJIU3E ¢ rPadUTOBLI-
MH 3JICKTPOIaMH BOIHOTO PacTBOpa MMAPOKCHIA KasTHs?

24. Ilpn xopposun natynu B 0,1 1. PacTBOPE COJISIHOW KUCIOTHI POXOIAT 00ECIIMHKOBAHHE (pac-
TBOpeHue nuHKa). Kakoit nponece nmporekaer Ha MeanbIx YJacTKax MeIHOro cIuiara’?

25. BEIYMCIHTL 3.0.C. M HAIHCATD CXEMy TrallbBaHHYECKOTO I3J€MEHT4, COCTABIEHHOIO W3
3IEKTPOJIOB;

Pt.H, |0.lu HBr y=0.9
Au [0,0IM AuNO; y=0.1



Kourpoasubie Bonpocsi 115 nposegenus NPOMERYTOUHOMH aTTecTalHN (IK3aMeHa):
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13,
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15.
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19.

20.

21,

Crpoenne atoma. [ 1aBHOE KBAaHTOBOE YHCIO: (u3udeckuit cmpic, uncieHHbie 3HaueHMs. Oc-
HOBHOE U BO30Y)K/ICHHOE COCTOSHUE aToMa.

Tennosoit sddext xumiraeckoit peaknuu. IK30TEpPMUUEKHe U SHJOTEPMHUYECKUE peaKkiuy. 3a-
koH ['ecca.

Crpoenne aroma. OpouTansHOe, MArHUTHOE 1 CIIMHOBOE KBAHTOBBIE YHCIIA: (Gusnyeckuii
CMBICI, THCIICHHBIE 3HAYCHHS. DIeKTpOoHHbIe opOuTamy. Hx reomerpuyeckas hopma u OpHeH-
Tall{sl B IPOCTPAHCTBE.

Camonpon3BobHBIH XUMHYECKHiT TTpoLece. DHTponus cucTeMbl. Bropoit 3akou TePMO/IMHa-
MHKH.

Crpoenue atoma. IIeKTPOHHBIE OPOUTAIH. IlpaBuia 3anoTHEHUs: IPUHIIAI HAaHMEHbIIeil
dHEpruu, npasuno Kieukosckoro, mpunmun [laynu, npasuno XyHza.

YCoBHS caMOMPOH3BOJILHOTO MIPOTEKAHNS XHMUYECKHX peaxkuuii. Jueprus [ 'u66ca.
[Tepronnuecknii 3akon JI.1M.Menneneesa. [leprouueckas cHCTEMA YIEMEHTOB Kak rpague-
CKOE H300paskeHne 9Toro 3akona. Pu3uuecKuii cMbic HoMepa NEPHOIa, FPYNIIbI B NOATPYIl-
MbL.

CKOpOCTh XHMHYECKOH peaKitiu. 3aBHCHMOCTD CKOPOCTH peakiiu OT MPHPOIbI PEArHpYIO-
HIHX BEIICCTB: SHEPIHs aKTHBALMM XUMHUUCCKOH PeaKIiH, ee CBA3b ¢ KOHCTAHTOI CKOpOCTH
XUMHYECKO peakiun (ypaBHeHHe AppeHuyca).

[lepuonuyeckue cBolicTBa 3IEMEHTOB: SHEPrUsi HOHU3ALHH, SHEPrHsi CPOCTBA K EKTPOHY.
Vi3smenenune CBOJCTB B nepHoax u rpymmax.

CKOpOCTh XMMUYECKOH PEaKlUh. 3aBHCHMOCTh CKOPOCTH peaKIiii OT KOHLEHTPAIHH Peart-
PYIOUIMX BeIECTB (KHHETHYECKOE YPAaBHEHHE PEaKIIny).

CKOpocTh XHMUYECKO# peakiny. 3aBHCHUMOCTE CKOPOCTH peaKIiu OT TEMIIEPATyPhI (ypaBHe-
Hue Baut-I'odda).

Iepronmyeckue cBOHCTBA 2IEMEHTOB: IMEKTPOOTPHLATENLHOCTD, OKHCITHTETLHAS 1 BOCCTA-
HOBHTEIIbHAS aKTHBHOCTD. MI3MeHeHHe CBOMCTB B IepHoax M rpymmax.

[lepBErii 3aKOH TePMOTMHAMUKH. DHTAMBIIHS TEPMOJUHAMUUYECKON CHCTEMEL.

Xnmudeckas cBs3b. KomdecTBeHHbIE XapaKTEPHCTHKH XHMHUYECKOH CBI3M: SHEPIus, JJInHA,
BaJICHTHEIE YIJIBL.

Bropoii 3akon TepMoaHHAMEKH DHTPOIHS TEPMOAMHAMHUCCKON CHCTEMBL

KoBanenTuas cpsi3e. Meton BaneHTHBIX cBsizeil. OGMEHHEIH MEXaHHAM obpasoeanus. Yciosus
BO3HHUKHOBEHHUS G- U TT- CBSA3EH.

Heobpartumbie u o6paTuMble XUMHAYECKHE peakuuu. 3MeHeHue CKOpoCTH MpsaMoii u odpar-
HOH peakliil B Xo/1e peakinn. XuMHUYecKoe paBHOBecHe. KOHCTaHTa XHMHUYECKOro paBHOBe-
cust. CBsi3h KOHCTaHTBI PABHOBECHS C H3MEHEHHEM sHepruu [ 'uboea.

KopanenTnas cBsizb. MeTon BajieHTHBIX CBSI3eil. JloHapHo-aKuenTopHbILi MexaHu3M 0Gpazoa-
Husi. [loHsaTHe n0HOpa 1 akuenTopa.

OOpatumble XUMHYECKHE PeaKIHH. XAMHYECKOe PaBHOBECHE: BIHAHHE H3MEHEHHS KOHIICH-
Tpalny BEUICCTB, NPHHUMAIOLIHX YYaCTHE B Peakiiii, BHELIHETO 1aBICHHS | TEMIIEPaTypbl HA
COCTOSIHUE XUMHYeCKOro paBHoBecHd. [Ipunin Jle [latense.

Kosanenrtnas cBs3b. MeTo1 BaTeHTHBIX CBSI3Ci. ['ubpuausanms atToMHBIX opOHTAIel: TOHS-
THE, BH/IBL, F€OMETpHYeCKast (hopMa MOEKY.T ¢ THOPHIHBIME OPOUTAIISMHY.

Pacteopbl. PacTBopenue. CroiicTBa pas6asieHHbIX PacTBOPOB HEIEKTPOAUTOR: IaBIIEHHE HA-
CBIICHHBIX 1apOB PaCTBOPUTEJIA HAJl PACTBOPOM (3akoH Pays), TeMIeparypa 3aMep3aHus n
TemMiepaTypa KHIEHHS PaCTBOPOB (CIeACTBHs U3 3aKkoHa Pays).

. Komnnexcnbie coenunenus. OcHOBHBIE MOJIOKEHHS KOOPIIMHAIMOHHOM Teopuu Bepuepa:

CTPOCHHE H TIPHPO/IA CBA3CH B KOMILIEKCHBIX CoeIMHeHUsX. Kiaccnduxkarms KoMiiekcHbix
coeanHeHuil. M30Mepus KOMILTEKCHBIX COCIMHEHMI.

- Kommuiexcnble coennnenus. MeTon BaieHTHBIX cBsi3eil, I HOpHH3aLHs aTOMHBIX OpOHTANEi]

Komiiexcoodpasosarens. Ilpoctpancreensoe erpoerne MOJIEKY /T KOMIIIEKCHBIX COeIMHEeHHI].

- PacTOpbl. Pactopenne. CBoiicTa pas6asieHHbIx PacTBOPOB HEITEKTPOJIUTOB: OCMOTHYE-

CKoe naBieHne (3akoH Bant-T'odda).
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26.
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46.

47.

Kosanentnas csi3b. MeTox BanenTHbix cpa3eir. CBoficTea KOBJIEHTHOH cBsi3H. Jlokanuso-
BaHHad U JC/TOKAIH30BAHHAY KOBAJIEHTHAY CBA3b.

Xumudeckas cBs3b. [TomsipHas u HeMOIAPHAs KOBAJIEHTHAS CBSI3b. JIUnONbHEL MOMEHT 1 3¢)-
(hexTHBHBIA 3aps KaK XapaKTEPUCTHKH MONSIPHOCTH KOBAJICHTHOMH CBS3H.

. Ilonspubie n Hemossipasie Mosiekynbl. Onpenenenue CYMMapHOTO JHMNOTBHOIO MOMEHTA.

CBs3b NPOCTPAHCTBEHHON KOHYUIYPALHE MOITEKY/TBI H €€ HOJAPHOCTH.

. Komnnekcueie coeinenus., Teopus kpucTammueckoro noas; ocHoBHBIE nooxkeHns. Crek-

TPOXUMHUYECKHH psa uranioB. OKpacka KOMIIEKCHBIX COeIHHEHM .

. PacTBOpBI 371€KTp0onTOB. OCHOBHBIE TIONIOKEHHUS TCOPHH 3IEKTPONUTHUYECKON JIMCCOLHALINH,

CunbHEIE B cliabbie SJICKTPOTHTEL Crenens AACCOIHALHH 3JIEKTPOJIUTOBR.

- Kommiekchbie coenunerns. IToBenenne npu pactsopenun. [lepsrunas u BTOPHYHAS JHCCO-

nuanus. KoHCTaHTa HECTOHKOCTH KOMILIEKCHBIX COeTHHEHHH.

- Monnas cBs3b. Venosus n Mexansm o6paszopanns. CTeleHb HOHHOCTH cBsi3n. CBOMHCTRA

HOHHOH CBS3U.

. Aucconuanus CUIBHBIX 3MeKTPOITHTOB. AKTHBHAS KoHUeHTpauus. Koappuumenr akrusaoctu

HOHOB, €TO CBSI3b C HOHHOI CHJION pacTBopa.

. ll[dCCO!.lHaLlHSI cnabbIX JJICKTPOTHUTOR. Koucranra Jaucconnanun. CBA3p KOHCTAHTBI JdHCCO-

LHAIHH U CTENeHH JUCCOLHALUH (3aKoH pazbasienus OcTBaibaa).

. Jucconmarus Bozer. Koncranra aucconnanmy Bossl. Monnoe NIPOH3BeeHHE BoabL. Boo-

POJHBIH W MMAPOKCUILHBIN [MOKA3aTelH.

- Meramyeckas ca3b. Mexanusm o6pasosanns. CBoHCTBA MeTATHYECKOI CBI3H,
6. PacTBOpEMOCTL ManopacTBOpHMBIX coenunerHil. [Ipoussenenne PacTBOPUMOCTH.
37. Mexmonekynspaoe B3anmozeiictaue. Ban-1ep-BaanscoBbl CHitbL OpuenTaunosHoe, HHIYK-

HHOHHOE, TUCNIEPCHOHHOE B3aUMOJAEHCTBHE: YCJIIOBHE H MEXaHU3M BO3HUKHOBEHHS,

. Merammyeckue JIEKTPOIEI. MexaHn3M BO3HHKHOBEHHUS JICKTPOAHOTO MOTCHIIHAA. YPaB-

Henue HepHera. I'ansBannveckuii snement Jlanusns-Slko6u. OnextpoBmKymas cuna (J1C).

s 3H6KT]JOXHMH‘{€CKEIH KOppO3us: IPUIUHBI BOSHHKHOBEHH S, MEXAHU3M nponecca, MeTo/Ipl 3a-

HIHTHI.

- MesxMonexynsproe B3aumozeiicTsre. Bonopoanas cBsi3b: yCIOBHS H MEXAHH3M BO3HUKHOBE-

HHA.

. Dnextponus. Katoassle nponeccsl.

. DNEeKTPOIN3. AHOHBIE IPOLIECCHL.

- XuMuyeckas kiuneTHka. [ToHsTHE ckopocTd peakid. MrHoBeHHas 1 Cpe/IHsAsS CKOPOCTh.

- Xumnyeckas kuHeTnka. OCHOBHBIE (haKTOPEL, BIHAIONUIHE HA CKOpOCTE XHMHYECKOH peaKiiiH.

[Ipuposia pearupyroumx BemecTs. DHeprus aKTHBAIIHH peakuuu. YpasHeHHe AppeHnyca.

- XuMuveckas kunetrka. OCHOBHBIE (DaKTODEL, BAMSIONIHE HA CKOPOCTb XHMMYECKOM peakiuu.

Kouuentpaiun pearnpyromux Bemects. Kunernuyeckue ypaBHeHus. [lonatHe mpocreix u
CIIOKHBIX peaKiuii.

Xumudeckas KuHeTHKA. OCHOBHBIE (axKTophI, BIHIOMHE HA CKOPOCTH XUMHYECKOH peaKImH.
3aBHCHMOCTh CKOPOCTH PEaKIIHH OT TEMIIEPaTypHL.

Xumuueckas kaHetuka. Karanus. Brusuue KaTajnu3aTopa Ha SHEPruio aKTHBALMU PEaKIiH.

7. YYEBHO-METOJIUYECKOE U HWHO®OPMAILIMOHHOE
OBECHEYEHUE TUCHHUILIUHBI

OBLIASA U HEOPTAHUYECKA S XUMMU S

Ocuosnas ;ureparypa:

1

Engumos B.W. OcHosbl 0bmeit xumun. M.: UTHOPA-M, 2015. 260 c. (Zoctyn uepes 6ubano-

Texy Bnl'V)

P

Wsanos B.I'., I'esa O.H. Heoprauuueckas xumus. Kpartkuii kypc. M.: THOPA-M, 2014. 256

¢. (moctyn gepes 6ubmorexy Bal'V)



3 Wpanos B.I'.. I'ea O.H. Ocrosbl xumun. M.: HTHOPA-M, 2014. 560 c. (moctyn gepes Gubd-
moreky Bal'y)

HonoanutensHas AuTepaTypa:

i Endnmos B.W., bepexmnoit A.U., Amuxura UK., Spommnckuit A.U. O6mas u HEeOpraHuye-
cxas xumus. M.: ABPUC, 2012, 286 c. (goctyn uepes Gubmuorexy Bal'y)

2. Cysopos A.B., Hukonsckuit A.B. O6mas xumus. CII16: Xumuznar, 2007, 624 ¢ (zoctym vepes
dubsmoreky Bal'V)

3. JIumun P.A. CnpaBounuk 110 o6umelt 1 HeopraHw4eckoil XuMum, M. : KonoC, 2008, 280 c.
(noctyn yepes 6ubnuorexy Bal'y)
4. Cemenosa U.B., ®nopuanosuy .M., Xopommios A.B. Kopposus u 3ammta ot kopposun /

[Mox pen. U.B. Cemenoroit. M.: ®UIMATJIUT. 2010, 416 c. (zoctyn yepes 6ubimorexy Bnl'Y)

ITporpammuoe obecnedenne u MnTeprer-pecypesi.

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

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

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

4. http://www.iupac.org/

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

6. http://www.abc.chemistry.bsu.by/current/fulltext. htm

7. hitp://www.anchem.ru/literature/

8. http://www.sciencedirect.com

9. hitp://chemteq.ru/lib/book

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

11. http://djvu-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 OBECITEYEHUE
AUCHUIIIAHBI

OBILAS U HEOPT AHUYECKAS] XUMU S

Ilpy YTeHun IEKIMOHHOTO Kypca HEToMb3yeTes MH(OPMALHS, TIPe/ICTaBICHHAS Ha Caiiax.
3ajaHust A IPOBEICHHS KOHTPOJIBHBIX PaboT HCTIOB3YIOTCS, B TOM YHCIIE, B 371€KTPOHHOM
BapHaHTe.

JlaGopatoprsie paGoTh! BbITONHSETCH B naboparopun Kaeaps xumuu Bnl'V.,



Pabouas nporpamMma JMCIAILIHHB COCTABIEHA B COOTBETCTBHH C tpedboBannsmMu ®I'OC BO no

HarrpaBrieH#io 18.03.01 Xumudeckas TeXHONOIHS.

Pabouyro nporpammy comaannﬁ : / —— ZE  KX.H. JOLUEHT Cmuprosa H.H.

Peniensent
dm_;%‘, K.X.H. CT.H.C. Taboparopun Xumu4eckoro anammsa ®I'BY «®enepaibusiii entp
OXpaHbl 310pOBbs JKUBOTHBIX» bonbsmakos JI.C.

[porpamma paccmoTpena u o1o0peHa Ha 3aceanu Kadeapsl XUMHK
[lpotokon Ne ¢ o1 2 &2  20/froma
3aseyiommit kadeapoii [4,{'/5'2::? /Kyxtuu B.A./

Pabouas nporpamma pacemorpeHa f{ 6106peHa Ha 3aceaHHH Y4eOHO-METOMMYECKOH KOMHCCHH Harpas-

neaua  18.03.01 Xumudeckas TeXHOJIOTHSL.

Mpotokon Ne 7~ or £ &27  20&ro5a
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PELLEH3US

HA PABOYYIO I[TPOI'PAMMY JUCLIMTIJIMHBI
O6mas u Heopranuyeckasi XHMHS

HamnpasneHue nmoarorosku: 18.03.01 Xumwuyeckas TexHOnOTHs

Astop: noueHt kadeapsl xumuun ®I'BOY BO «BnaguMHpCKHi rocyapcTBeHHbIH
yHHBepcuTeT uMeHn Anekcanapa [ puropsesnua u Huko-
nast I'puropeeBuda CroneToseix», K.x.H. CmupHOBa H.H.

XHUMHS 3aHHMaeT BaXKHOE MECTO B CHCTEME MOATOTOBKH CIEHHATHCTOB IS
Pa3IHYHEIX OTpacied MPOMBIILIEHHOCTH. YCreX ux paboThl B 061acTH J1000ii Tex-
HOJIOTHY B 3HAYMTEJIbHOM CTENEHH OIpelessieTCsl KayeCTBOM XHMHYECKOH MOIro-
TOBKU. OIHAKO XMMHSI Pa3BUBACTCS HACTONBKO CTPEMUTENBHO, YTO HE TONBKO Ha-
ydHas, HO M ydeOHas nuTepatypa ObICTPO ycTapeBaeT, 4To 06yClaBIHBaeT HEO6XO0-
JUMOCTh OOHOBNEHHS MaTepHania U nepepaboTKy pabounx nporpamMm, B TOM 4YHCJIe
AucuuIInHBl «O011ast U HeOpraHUYECKask XUMHUS».

HanHas pabouas nporpamma pa3paboTaHa B COOTBETCTBHHU C TpebOBaHUAMHU
npoekra ®I'OC BO 115 HanpapieHus MOATOTOBKH: 18.03.01 Xumuyeckas
TEXHOJIOTHSI.

[enbio OCBOCHHUS AMCHMILIMHBI SBISETCH O3HAKOMICHHE CTYAEHTOB C OCHO-
BaMH yHeHUs O CTPOCHNHU BEIIECTBA, TEPMOAMHAMMKY M KHHETHKH XMMHYECKHX pe-
aKLHH, TEOPUH OOMEHHBIX M OKHCIMTETbHO-BOCCTAHOBHUTEIBHbBIX npoueccos; (op-
MHPOBAHUE HABBIKOB IPUMEHEHHUS TEOPETUUYECKUX 3HAHHI B XOJIe BBITOJHEHUS J1a-
BopaTopHbIX paboT ¥ MPH PEIeHNH TPAKTHIECKAX 38134,

ABTOp CYesl 1eaeco0bpasHbIM PaCTONOKHTE Pa3IeNbl Kypca B Nopsike yc-
JIOXKHEHUSI pACCMaTPHBAEMBIX CUCTEM:

- CTPOEHUE U CBOMCTBA WHAHBHAYAILHEIX BEIIECTB;

- CBOHCTBA PacTBOPOB HE3JIEKTPOIHTOB U HIEKTPOJIUTOB:
- XHMHUYECKHE PeaKiuu;

- 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKLuii;

- JNIEKTPOXUMUYECKHUE TTPOLIECCHI.

Cnenyer OTMETHTH CBA3HOCTh M JIOTHYHOCTD CTPYKTYPUPOBaHUsl y4ebHOro
MaTepuaa.

IIpenoarecenue TeopeTHyeckoro MaTepuana OCyLIECTBISETCS ¢ IpUMEHeHH-
€M SIIEKTPOHHBIX CPEICTB O0yYeHHs! NPH HEMOCPeACTBEHHOM TPOYTEHUH JAHHOTO
MaTepuana jiektopom. HekoTopble pasnensl Teopetnyeckoro Kypea paccmaTpuBa-
FOTCA ¢ MCTONB30BAHUEM OIeperkarouell caMocTosTeIbHON paboThI: CTYHAEHTBI I10-
JyqaroT 3allaHre Ha W3yYeHUe HOBOTO MaTepHala JI0 ero U3A0KeHUs Ha JIeKIUH.

JlabopaTopHbiii MPaKTHKYM OXBATBIBAE€T BCE OCHOBHbIE TEMBI, paccMaTpu-
BaeMbIC B TEOPETHYECKOW YaCTH JIUCLIUITTHHBL.

Tpu ocBoeHun 1a6OPaTOPHOrO NPAKTHKYMA CTYHEHTAM MpejiaraeTcs HHJIu-
BUJlyajlbHas paboTa U paboTa B MaibIX IPyMax. Ilpu BBIMONHEHAN psifa PaboOT wc-
NOJBL3YETCsi METOJ1 MPOBIEMHOT0 00VIEHH S,



Ilpeasiaraembie aBTOPOM KOHTPOJIBHBIE BOMPOCH M 3a[aHHUs IS NpOBeIeHHs
TEKYLLETO KOHTPOI CAaMOCTOATEIbHON PAbOTBI CTYIEHTOB COCOOCTBYIOT MydIreMy
TIOHMMAHHIO U 3aKPEIIEHHIO MaTepuana Kypcea.

YueOHO-MeTOAMuecKHl KOMILIEKT BKIIIOYAeT JTHTEpaTypy, HEe0OX0AUMYIO st
OCBOCHHS TEOPETUYECKOH 4aCTH NUCUMILIMHBI, ee NabopaTopHOro MpakTHKyma
MPUMEHEHHS MOTYYeHHbIX CTYIEHTaMH 3HAHHUHN JUIs peLIeHUS 3a/1ad.

B uenom paboyas nporpamma aucumminnel «O61mas ¥ HeOpraHUYeckas Xi-
MHSD> TIOJIHOCTBIO COOTBETCTBYET TpeboBanusM npoekta ®I'OC BO nis manpasie-
Hus noarorosku 18.03.01 «Xumudeckas TeXHONOTHS» U MOKET ObITD YTBEpK/IeHa
Ans y4ebHo-MeToarYecKoro obecneyeHns 06pa3oBaTensHOro MpoLecea.

K.x.H., cT.H.c. maboparopuu

Xummnyeckoro ananusza ®I'BY

«®enepanbHblii EHTP OXPaHbI _

30POBbS AKUBOTHBIX» M@m J1.C. Bonbuiakos

B.C. Pycanees




