MMHOBPHAYKH POCCHUHA

(denepajsbHOe rocyiapcTBeHHoOE OI0IKEeTHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«MaiikoncKkuii rocyapcTBeHHbIN TeXHOJOTHYeCKNI YHUBEPCUTET»

THoauTexXHHYECKHI KOJLIEIK
IIpenmeTHas (HMMKJI0Basi) KOMUCCHUSA
TYMAHUTAPHBIX M €CTECTBEHHOHAYYHBIX JUCUMILUIAH

IMpakTuKyMm
10 HEOPraHUYeCKOW XMMUM
(uactbl)

MeTtoanyeckue yKazaHus
K PAKTHYECKUM padoTam JJIsl CTY/IeHTOB
04YHOM (pOpMBI 00YHUEeHHUSA MO TUCHUIUINHE «XUMMSD)

CnenmajibHOCTH:

33.02.01 ®apmanus

36.02.01 Berepunapus

43.02.15 IToBapckoe U KOHIUTEPCKOE JIEII0

Maiikom — 2018



OnobpeHo nmpeaMeTHOH (IIMKIOBOW KOMHCCH-
ell) T'YMaHUTapHbIX U €CTECTBEHHOHAYYHBIX
TACIIATUINH

@?@ UKJIOBOH KOMHUCCUHU
L0 CH. [[Ixananesa

TTpoTtoxon Nes/Por /48 £ 2018 .

Pazpabotunku:

l//l/)/ ///- s
Kynaesa H.A. N/ P i
(®banuce)

CocraBneno Ha ocHoBe PI'OC CIIO mn
yueOHoro mnaHa MI'TY mo chenuansb-
Hoctu 33.02.01 ®apmanus

36.02.01 Berepunapus

43.02.15 IloBapckoe M KOHAMTEPCKOE
b1 (0 ()

Jam. mmp a Mo y4eOHo# padbote
" '% ~ B.M. Kynpuenko
7 /

N

«'/J/:; /95-/3()181“

- IpemnojaBaTenb IEPBOM KaTeropuu
MOMATEXHUYECKOro koyemka MI'TY



Texnnka 0e30naCHOCTH U NMPaBUJIa PadoOThHI B J1a00paTOpHH
1. Hopsaxok padoTsl
[Tpu pabote B xuMuueckoi 1adopaTtopunu HEOOXOAUMO MPUIEPKUBATHCS CIEAYIOIINX
IpaBuUII:

1. IlpenBapuTenbHO NMPOYUTATH COOTBETCTBYIOIINE Pa3/ieibl ydeOHUKA, 3alIUCH JIEKIUN U
03HAKOMUTHCS C COAEp>KaHUEM J1ab0paTOPHOM padOTHI.

2. He HaunHaTh OmbITa, MOKa HE MPOBEPEHO HAIMYKUE BCETO HEOOXOAMMOro AJis Hero (1o-
cyna, mpuOophl, pEaKTUBHI).

3. Ilpu pabote TOYHO COOIIOAATH MOPSIIOK M MOCIIEI0BATENBHOCTD ONEpaluii, YKa3aHHBIX
B PYKOBOJICTBE.

4. Cobmonath Bce HEOOXOIUMBIE MEPhl MPETOCTOPOKHOCTH, YKa3aHHbIE B TAaHHOM pa3-
JieJie U B UHCTPYKIUHU M0 TEXHUKE O€30MacHOCTH.

5. BHuMaTenbHO CIeauTh 3a X0JI0M OMbITa U 3aMedaTh Bce u3MeHeHus. [locie okoHuanus
paboThI IPUBECTH B MOPAIOK pabouee MecTo.

6. 3amuch HAOMIOJEHUN W ypaBHEHUH NPOTEKAIONINX PEaKIMi JIeNlaTh cpasy Ke TOocie
OKOHYAHHSI OIbITa B TETPAIH.

2.PeakTuBBI M 00paleHue ¢ HUMM.

[To yncToTe peakTUBhI IEIATCS: HA XUMUYeCcKU yucThie (XY), uncTeie nis ananuza (Y1A),
yuctsie (Y). Kpome Toro npuMeHstorcs peakThBbl KBaNU(UKAIMU: CIIEKTPATBLHO YUCTHIN
(CII. Y), oco6oit uuctotsl (OCY), ountiennsiii (OY) 1 TeXHUYECKUM (TEXH.).

[Ipu monb30BaHMK peaKTHUBAMU HEOOXOAMMO 3HAaTh MX OCHOBHBIE CBOMCTBA: OrHeomac-
HOCTb, SIJOBUTOCTb, CIIOCOOHOCTh K 00pa30BaHUIO B3phIBYATHIX CMECEU C APYTMMH peak-
THBaMU.

PacTBOpBI M Cyxue peakTUBBI XpaHUTh B CTEKJIIHHOW MOCYJE, 3aKPBITOM CTEKIISIHHBIMU
(mpUTEpPTHIMH), PE3UHOBBIMH WJIM KOPKOBBIMHM TMpoOkamu. Ha kaxaol peakTHUBHOM
CKJISTHKE UM OaHKe JO0JKHA OBITh 3TUKETKA C HA3BaHUEM PEaKTHBAa U yKa3aHUEM €ro Ka-
YecTBa, a TaK)Ke KOHIIEHTpaluu. Ecnu Ha OaHKe ¢ peaKTUBOM HET 3TUKETKH W HaJIHUCH,
MI0JIb30BaThCS UM 0€3 yKa3aHHsI MPENoJaBaTeNsl HEeIIb34.

Ilpu nonv3osanuu peakmugamu ciedyem coonooams npaguila:

1. Ecnu HeT ykazanuii 0 JO3MPOBKE PEAKTHBOB ISl JAHHOTO OMbITAa, TO OpaTh X HAJAO B
BO3MOKHO MEHBIIEM KOJIMYECTBE.

2. V3numiek peakTHBa HE BBICHINATh U HE BBUIMBATh OOPATHO B COCY[, U3 KOTOPOIO OH
ob1 B3sT. Ilocne ynoTpeOieHus peakTuBa OaHKY WJIM CKJISHKY TOTYaC K€ 3aKPBITh
npOOKOM U OCTABUTH HA MECTO.

3. Cyxue peakTuBbl OpaTh POroBBIMH, (GapPOPOBLIMU MM METALNTMYECKUMHU JIO)KEUKAMU
WM JIoNaTOYKaMu (IIMaTesin), KOTOpPbIe BCETJa JIOJDKHBI ObITh YUCTHIMU U cyxumH. [lo-
cjie ynoTpeOaeHus uX CcleayeT TIATEIbHO 00TepeTh.

4. Ecnu peakTUB OTOMPAIOT MUIMETKOMN, TO HEIb3sl TOM K€ MUIETKON, HE BBIMBIB €€, OpaTh
PEaKTUB C IPYTrOM CKIISTHKH.

5.0c00y10 OCTOPOKHOCTH COOMIOATh IPH PadOTEe C SIOBUTHIMU M OTHEOIMACHBIMH BEIIIe-
CTBaMH.
3.00s3aTe/ibHBIE TPEOOBAHUS K TEXHUKE 0€30IIaCHOCTH NPHU padoTe CTY/AeHTOB B

XUMHYECKOH J1adopaTopum.

1. PactBOopel W BemiecTBa A XMMUYECKHX pEaKIU HeoOXoaumMo OpaTh B TaKOM

KOJIMYECTBE, KAK 3TO YKAa3aHO B MIPAKTUKYME (MHCTPYKIIUH).



2. Ilpm BO3HUMKHOBEHUHM KaKMX-THOO HESICHOCTEH cleayeT paboTy MpeKpaTuTh U
00paTUThCA K NPENOJABATENIO.

3. B34B BewecTBO A ONBITA, CIEAYET BHUMATENBHO NIPOYUTATh ITUKETKY (HAAINUCH) U B
CJly4ae COMHEHMsI 0OpaTUTHCS K IPENOAABATEIIO.

4. HoBas win NOBTOpHAsl MOCTAHOBKA ONbITA C ONACHBIMU BEIIECTBAMU JOIYCKAETCS
JIMILB NOCJIE TOJIYYEHUS Ha 3TO pa3pellieHus IpernoaaBaTels.

5. IIpu pabote B BHITSXKHOM IKady ABEPILY BBITSXKHOTO IIKada Haa0 MoaHATh Ha 1/5 — Y4
BBICOTHI €€ orbema. [loce 3aBepiienust paboThI €€ CeayeT IMIOTHO 3aKPbhITh.

6. 3anpeiaercs BHINOJIHEHUE OMbITA B TPSA3HOM MOCY/IE.

7. Ilpu mepeHoce XMMHMYECKOTO CTakaHa C TOpsSYei KUAKOCTbIO HEOOXOIHMMO CTaKaH
JepKaTh 00EMMH pyKaMHU, MOJOXKHB MOJ] THO CTaKaHa MOJIOTEHIIE.

8. PaboThI, CBSA3aHHBIC C BBIIEICHHUE JIETYYUX BEIIECTB MPH BBHIMAPUBAHUM U KUISYCHUU
pacTBOPOB, COAEPKAIIUX aMMHAaK, XJIop, OpoM, 10, a30THYIO KUCIOTY U T.I., HE00XO-
JUMO MIPOBOAMTH TOJIBKO B BBITSDKHOM IIKaQy.

9. B cnywae BOCIUIAMEHEHHS TOPIOYMX >KMJIKOCTEH WM JAPYTUX BELIECTB OBICTPO
HOTaCUTh FOPENKY, BBIKIIOUUTh 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI OTCTABUTh COCYABI C
OTHEOIACHBIMH BEILIECTBAMU U MPUHSATH CIEAYIOIINE MEPHI TYIICHHUS:

a) FOpPIOYUE )KUJIKOCTH MPUKPBITh aCOECTOBBIM WJIM OOBIUYHBIM OJESUIOM, WJIM 3aChINaTh
IIECKOM;
0) 3aropesmuiicst hochop HaIO TaCUTh MOKPBIM TIECKOM WJIH BOJIOM

10. B ciayuae 3aropanusi OAEXKIbl TacUTh IUIaMsl CIEAYyeT OOEpThIBAHHEM B OJIESJIO WU
nanbTo uim apyroe. Hu B koem citydae He OexaTh.

11. Ecnu 3aropsiTcst 3MeKTpUUECKUE MPOBOIAa HAI0 HEMEJIEHHO BBIKIIOYUTH PYOMIIBHUK U
TYIIUTH MOXKap UMEIOLIUMUCS CpeJCTBaMU (IIECOK, BOJIa, aCOECTOBOE OJIESTIO0).

12. IIpu paboTe ¢ OTKPHITHIM IJIaMEHEM (Ta30BbIE M CIUPTOBBIE TOPEIKU) COCYABI C
OTHEOIMACHBIMH KUAKOCTAMH HEOOXOJUMO OTCTaBIISATH OT IUJIAMEHU Ha PACCTOSHUU HE
MeHee 1 metpa.

13. He HroxaTh BBIAEISIONIME ra3bl, OJIM3KO HAKIOHSACH K cocyny. Ilpu ompenenenun —
3araxa ras3a Wi >KUJKOCTH OCTOPOYKHO BJIBIXaThb BO3/YX, CJIErKa Hampasisis PyKOH TOK
€ro OT cocyjia K cebe.

14. Ilpn HaJMBaHWU PEAKTUBOB HE HAKIIOHATHCS HaJl COCYJIOM, BO M30€KaHUE MOMaJaHus
OpBI3T WM YACTHI] HA JIMLIO WIIN IIAThE.

15. He HakIOHATBCSA HaJ COCYIOM C Harpe€BaeMoM >KMIKOCTBIO, TAK KaK MHOTAA €€ MOXET
BBIOPOCUTD U3 COCYA.

16. [lpun HarpeBaHun NpoOUPKH HE JAEpKaThb €€ OTBEPCTUEM K cebe WM B CTOPOHY
TOBapHIA.

17. Ecnu Ha IUIO WM PYKHA TOMAgyT OpBI3TU KUCIOTHI, HAJO TOTYAC K€ CMBITH BOJOM,
MOCJIE Yero MPOMBITh MOPAKEHHOE MECTO pa30aBieHHBIM pacTBOpoM coisbl. lllemoun
CMBIBAIOT BOJIOM /0 TeX MOp, MOKa MOCTPAAABIINN y4aCTOK KOXKH HE MEPECTaHET OBbITh
CKOJIb3KHM.

18. B cinyuae oxora (IJJaMEHEM TOpPEIKU WM HAarpeTbIMU IpeIMeTaMHu) OO0O0KKEHHOE
MECTO CMOYUTh KOHLEHTPUPOBAHHBIM PAacTBOPOM II€pMaHIaHaTa Kajus, €lle Jydylle
IPOTEPETh 3TO MECTO KPUCTAIIIMKAMU [I€pMaHraHaTa Kajaus Tak, 4ToObl Koxka roOypena,
WIH K€ MPUIOKUTH BATKY, CMOUYEHHYIO JKUJKOCTBIO OT 0’KOTOB.

19. Ilepen yxoaom u3 1abopaTopuu IPOBEPUTH, 3aKPBITHI JIU KPAHBI Ta30BbIX TOPEIIOK.



OcHOBHBIE 3aKOHBI ¥ IOHATHS XUMHHU.

Bonpocekl 17151 NOATOTOBKHU:

1.

2.

[Ipeamet Heoprannueckoid xumuu. CBsi3b €€ ¢ ApyrumMu Haykamu. KpaTkuii ouepk
pa3BuTHs XUMHH B Poccun.

OCHOBHBIE IOHATHSI XUMUU: aTOM, MOJIEKYJa, 3JIEMEHT, BELIECTBO (IIPOCTOE U CIOXK-
HOE), CTEXHOMETpHUecKasi popmysia, XUMUUECKasl peakiivs, ypaBHEHUE XUMUYECKOM
peakiuu.

[loHATHE O XUMHUYECKOMN peaKlMK KaK IPEBPAIEHUHN BEIIECTB. PeareHTsl, IpOayKThI
peakuuu. OCHOBHBIE TUIIbl XUMHYECKON PEAKLIMU: COEAUHEHNUS, PA3JIOKEHUSI, 3aMe-
nieHus, ooMeHa. Peakiium HOHHOTO 0OMeHa, OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE pe-
aKIUU: 9K30- U SHIOTEPMUYECKHE PEAKIIMK; 0OOpaTUMbIe U HEOOpATUMBbIE PEAKIUH.
OCHOBHBIE 3aKOHBI CTEXMOMETPUU. 3aKOH MTOCTOSHCTBA cOocTaBa. J{abTOHUABI U
OepToIUTUIbl. 3aKOH KPATHBIX OTHOLIEHUH.

ATOMHas Macca 1 MaccoBOE YMCIIO U30Tomna. M30TonHsbIi cocTaB anemeHTa. Mose-
KyJsipHas macca. Moinb. MossipHast macca. Monsipas Macca 3kBuBaneHTa. @akrtop
HKBUBAJIEHTHOCTH. 3aKOH 3KBUBAJICHTHBIX OTHOIICHUIA.

3ak0oH 00BEMHBIX OTHOIIEHUN. 3aK0H ABoraapo. MospHbIil 00BeM Ta3a Ipu HOP-
MaJbHBIX yclIoBUsX. [ToHsATHE 00 OTHOCHUTENBHOM MIIOTHOCTH ra3a.

KonTpoabHbIe BONIPOCHI:
1.

2.

9.

Uto Ha3pIBAIOT XMMHUYECKOHN peaknueit? Uto Takoe peareHT, NpoAyKT peakuuu? Yem
XUMHUYECKOE SIBJICHUE OTINYAETCs OT (PU3n4eckoro?

Kak xnaccupuuupyror xumudeckue peakiuu? Kakuve npusHaku JexaT B OCHOBE
knaccupuxanuu? OObSICHUTH Ha IPUMEpax.

Ha ocHOBaHMM Kakoro 3aKOHa COCTAaBIISIIOTCS YPaBHEHHS] XUMHUYECKHUX peakunii? Kem
IPEAJIOAKEH ATOT 3aKOH U KaK OH YATAETCS?

B yem ocobeHHOCTH Ta3000pa3HOTO cocTOsiHUS BemecTBa? Kak BIMSIOT BHENTHUE
(bakTopbI Ha COCTOSIHUE Ta30B?

. Uto Ha3bpIBAaETCs OTHOCHUTEJIHLHOM IUIOTHOCTHIO ra3a? Kak 3ra BeawdnHa CBsS3aHA MO-

JSIPHOM INTOTHOCTHIO rasza?

[To xakum GopMysiaMm MOXKHO pacCUUTaTh 00OHEM raza Mpu HOPMAIBHBIX YCIOBUSX U
[IPU YCJIOBUSIX OTJIIMYHBIX OT HOPMAJIbHBIX?

SIBngeTcss M DKBHUBAJIEHTHAsT Macca BeENIECTBA IMOCTOSHHOW BeluuyumHOU? OT Kakux
(hakTOpOB OHA 3aBUCHUT?

. Uto Ha3bpIBaeTCH (I)&KTOpOM skBHUBaJieHTHOCTH? Kak ero pacCunuTaTrb IJIsI KHCJIOTHI,

OCHOBAaHMsI, COJIM, OKcuaa?
Kak 0OBACHUTH 3aKOH COXpPAaHEHUsS MacChl BEUIECTB C TOYKH 3PEHHUS aTOMHO-
MOJIEKYJISIPHOTO YUeHUs?

10.Kakoe sBneHue HazbiBaeTca amwioTponuerd? KakuMu mpUYMHAMU OHO BBI3BIBACTCS?
[IpuBenuTe TpPUMEPHI AJUIOTPOITHBIX MOAUGUKAINN BEIIECTB U OOBICHUTE MPUUMHBI HX
MOAN(UKAIIMOHHON N3MEHUNBOCTH.
3amavu ¥ ynpa:kKHeHUs JJIsi CAMOCTOSITEILHOT0 PelieHust

1. Haiitu maccy (B rpaMMax) ogHOM MOJIEKyJibl okcua yriepozaa (1V).



2. OrtHocuTeNbHAs MIIOTHOCTH ras3a 1o Bo3ayxy passa 1,52. Onpenenure maccy 111 3toro
raza npu H.y. OtBet: 1,97T.

3. Ilpu cropanuu TpexBajeHTHOro Mertamia maccoud 11,2 r oOpaszoBanics OKCHA Maccou
16r. Kakoii Mmetasut ObLT B3SIT?

4. OnpenenuTh 3KBUBAJICHTHYIO Maccy KUCIOThl. Ha HeuTpanuzanuio 2,451 HEeU3BeCT-
HOM KucnoThl uaet 2,00r ruapokcuga HaTpusl.

Otser: 49,0 r/MOJIb.

5. BpUMCIUTL aTOMHYIO MaccCy JABYXBAJEHTHOIO MeTajla U OMNPENEIUuTh, KaKOW 3TO
MeTtai, eciu 8,34 r metaiuia okucisitorest 0,680 1 kuciopoaa (H.y.).

OtBet: 137,4 r/M0b.

6. OmpenenuTh (PakTOp AKBUBAJEHTHOCTH W HKBHUBAJIECHTHYIO Maccy opTodochopHoit
KHUCJIOTHI B PEAKIUAX:

a) H3PO4 + KOH = KH2P04 + Hzo;

0) H;PO4 + 2KOH = K,HPO,4 + 2H,0;

B) H;PO, + 3KOH = K5PO,4 + 3H,0;

7. Ta3 maccoii 1,105  npu 27 °C u nasnenun 101,3 x I1a 3anmmaer o6wem 0,81. Kakosa

€ro OTHOCUTEJbHAS MOJIEKYJIIpHas Macca?

Otsger: 34.

8. IIpu nasnenun 98,7 klla u Temneparype 91°C HeKOTOpOE KOIMYECTBO Ta3a 3aHUMAET

o0bem 680mi. Haiitn 00beM raza nmpu HOpMadbHBIX YCIOBHSIX.

OtBeT: 44Mmu.

9. Ilpu B3aumopeicTBumu 1,28r meranmna ¢ BoJo#M Beiaenwiock 380Mi Bogopoaa, U3Me-

pernoro mpu 21°C u nasnenuu 104,5 kIla. HaiiTi 5KBUBaJIEHTHYIO MAacCy METaILIA.

OtBeT: 39,4 1/MOIb.

10. ConocTaBuTh 4ncino Mosekyl, coaepxammxcs B Ir NHs u B 1r N». B kakom ciydae u

BO CKOJIBKO pa3 YHCIIO MOJIEKYH O0bIne?

11. Ckonbko Motiekyn coaepxutcs B 1,00mn Bogopoia npu H.y.

Ortser: 2,69 - 10".

12. BeptoneroBa coJib pu HarpeBanuu paznaraercs ¢ oopazosanrem KCI u O,. Ckonbko

nutpos kuciopona npu 0°C u gasnennu 100,3 kI1a MoxknO monyuuTs u3 1Mo KCIO3?

OtBer: 33,601.

13. Kakoe konmuectBo BemiectBa conepxutcs B 147t HSO4? CkonbKo 3TO COCTaBUT

MOJIb DKBUBAJIEHTOB CEPHOM KHMCIIOTHI, CuuTas (JaKTOp SKBUBAIECHTHOCTU PABHEIM /.

14. Tlpu obpaboTtke 4,32r metamia xjaopoM odpazoBanock 21,36r ero xnopuaa. Onpene-

JUTh SKBUBAJICHTHYIO MAacCy MeTaJla.

Otsert: 91r/MOITB.

15. Hekotopas macca MeTrajuia, SKBUBAJICHTHAs Macca KOTOPOTO COCTABISIET 28 T/MOJIb,

BBITECHSIET U3 KucnoThl 0,711 Bogopoa (H.y.). KakoBa macca metaiuia?

Ortser: 1,75T.

16. IIpu o6paboTke 5,64r HUTpaTa MeTaia CEPHOM KUCIOTOM oOpaszoBanoch 4,8T ero

cynbdara. Onpenenurb SKBUBAIEHTHYIO MAacCy MeTallja.

OtBert: 32r/M0b.

17. Paccuntarh akTop 3KBUBAJIEHTHOCTH U 3KBUBaJIEHTHYIO Maccy KMnQy4 B peakuusx

OKHCJIEHUSI-BOCCTAHOBIIEHH S, IPOTEKAIOLINX 110 CXEMAM:
MnOy + 5e — Mn*"; MnOs + 3e — MnO»;



18. Onpenenure MaccoByrO A0Jt0 Xpoma B auxpomare kanus K,Cr,O7, MaccoByro 1010
azora B HUTpare aMmMoHusi NH4NO;, MaccoByr0 J0J10 KPUCTAUIM3ALIMOHHON BOJIBI B JKe-
ne3noM kynopoce FeSOy - 7H,O0.

19. bannon emkocthto 101 BMemaer npu 27°C 1 M KHCJI0pOJia. BBIUUCINTE JaBlICHUE
KHCJIOpPOJia B OaJIJIOHE.

OtBer: 249,3 xl]a.

20. Macca 600mn raza npu H.y. paBHa 0,75r. Uemy paBHa MOJsipHas Macca 3TOro rasa?
KakoBa ero oTHocuTeNbHAS IJIOTHOCTH MO KUCIOPOIY?

OrtBert: 28; 0,875.

21. Paccuntath OTHOCHUTEIIBHYIO MOJEKYJISIPHYIO MaccCy, MOJISIPHYIO MacCy M Maccy MoO-
JIeKyJbl B rpaMMax auruapata xjaopuaa 6apus BaCl, -2H,0.

22. Kakosa macca 18,06 - 10* monekyn okcupa cepsl (IV)?

OrtseT: 240r.

23. OnpenenuTs YUCI0 aTOMOB KaKJI0r0 3JIEMEHTa B BOJI€ Maccoi 36r.

24. Menab maccoit 0,291 1 pactBopwiin B a30THOM KUCTIOTE. [TolydeHHYI0 COTb pa3ioxKu-
JY, B pe3yibTaTe 4Yero Mojaydusid okcuj maccoil 0,364r. BeIYMCIUTH 3KBUBAJIECHTHYIO
Maccy MeJu.

Otser: 31,78.

OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCAMHCHUH.
Bonpocekl /151 NOATOTOBKHU:

1. Knaccudukarmss mpocThIX BemecTB. MeTamibl U HeMeTaulbl. AJUTOTpomnus. AJuio-
TPOIHbIE MOAU(PHUKAIIUY.

2. bunapubie coenuHeHus. [IpuHINIIBI HOMEHKIIATypbl OMHAPHBIX coenuHeHui. ['uapu-
IIbl, OKCU/IBI, IEPOKCUIbI, TAIIOT€HUIbI, HUTPH]IbI, XaJIbKOI€HUIbI U T.1I.

3. Oxkcuppl coneoOpaszytoume u Hecoseoopaszyromne. OCHOBHBIE, KUCIOTHBIE (aHTUIPH-
1b1), ampoTepHble okcubl. [lonyuenue, xumuueckue cBoiictBa. Homenkmnarypa.

4. OcnoBanus. Kucnornocts ocHoBanuii. [llenoun. [lonyyenue n XxumMuueckue CBOMCTBA
ocHoBanui. Homenkiarypa.

5. Kucnotsl. OcHOBHOCTB Kuc0T. Kucnopozconepxaiiyue u 6eCKUCIOPOAHbIE KUCIOTHI.
[TonyyeHune u XuMUYECKHE CBOMCTBA KUCIOT. HoMeHkiatypa Kucior.

6. Comu. Conu cpelnHHE, KUCIbIE, OCHOBHBIE (THIPOKCO- M OKcocosH). CMellaHHbIe,
JBOMHBIE, KOMIUIEKCHBbIE cOU. [lomydeHne u XuMru4eckrne CBOMCTBA COJIEW, MX HOMEHKJIATY-
pa.

7. Yto mpeACTaBIAIOT COOOM peakiuu OOMEHHOTO PA3JIOKEHUS, MO KaKUM MpU3HAKaM
OHM BBISIBIISIIOTCS U KIIACCUDHUITUPYIOTCS (YMemb npusecmu npumepbl).

8. Ilo kakuM mpU3HAKAM XUMHUYECKHUE COECIMHEHHUSI MOAPA3AEISIOTCS Ha OPraHUYECKUE U
HEOPraHUYECKHUE.

9. Uewm paznuyarorcs Mexay coOO0il MPOCThIE U CIOKHBIE XUMUYECKHE COCTMHEHHUS; KaK
NOAPA3AEISAIOTCS CIOKHBIE COEUHEHHUS M0 YNCITY COCTABISIOMINX UX ATOMOB.

10.KakoB XMMHUYECKHI COCTaB U CTPOEHUE CIEAYIOUIMX KJIACCOB COCIWHEHUI: COEOUHE-
HUS DJIEMEHTOB C BOJOPOAOM; HUTPUBI, pochuabl, cynbPuabl, KapOUIbI, FaIK/Ibl; OKCHUIBI,
TUAPOKCUJIBI; TIEPOKCHUBI; COJIM (CpEAHHE, KUCIbIE, OCHOBHbIE), UCTUHHBIE KOMILJIEKCHbBIE
COEIMHEHUS.

11.Kak onpenenuts TUII (XapaKTep): COEAMHEHUN 3JIEMEHTOB ¢ BOAOPOAOM (THUAPUJT WIIH
AJIEMEHTOBOJIOPO]), OKCHJIOB U THUAPOKCHIIOB (OCHOBHBIC, KHCJIOTHBIC, aM(pOTEpHBIC) Ha
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OCHOBAHHUM CTPOEHHUSI aTOMOB 3JIEMEHTOB M C MCIIOJIb30BAHUEM 3HAYEHUH 3JIEKTPOOTpHIIa-
TEJILHOCTH U CTETIEHEH OKHUCIIEHUS aTOMOB.

12. Kak onpenenuTh KUCIOTY U OCHOBAHUE C TOYKU 3PEHUS MPOTOHHON TEOPHUH U C TO-
3ULIUH DIIEKTPOHHOM Teopuu JIpronca.

13. Kak u3MeHSI0TCSl KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U TMIPOKCHUIOB B TIEPHO-
JaxX U MOATpyMMax U nNouyemy.

14. Kak ¢ moMoI1Ibl0 peakiuii KHCIOTHO-OCHOBHOTO B3aWMO/JICUCTBUS 10KA3bIBACTCS THII
(xapakTep) OKCHUIOB U TMAPOKCUIOB: OCHOBHBIM, KUCIOTHBIN, aM(pOTEpHBIN, O€3pa3INuHbIi
(Heconeobpasyrouuil) (ymems Hanucams MOJEKYIAPHbIE YPAGHEHUS IMUX PeaKyull, UCHONb-
3y 8 KAYecmee 8MopbIX Peazenmos OKCUo, KUCIOMY UlU OCHOBAHUE).

15. Kak moapa3aenstorcss ¥ Ha3bIBAIOTCS MO YHUCIY aTOMOB BOAOPOJA KHUCJIOTHI U MO
YUCITY THIAPOKCUIIBHBIX TPYII - OCHOBAHUS.

16. Kakue mo coctaBy KHCIOTBI MOTYT 00pa30BaTh KUCJBIC COJIHM, 2 KAKUE OCHOBAHUS -
OCHOBHBIE COJIM; KaKhe OOIME Ha3BaHUS HOCSAT TAaKUE KUCJIOThI U COOTBETCTBEHHO - OCHO-
BaHUS.

17.Kakue BeliecTBa o CBOE paCTBOPUMOCTH, arperaTHOMY COCTOSIHUIO MJIA CUJIE AJICK-
TPOJIUTA JTOJKHBI 00pPa30BBIBATHCS, YTOOBI B PACTBOPAX MPOIUIM CIEAYIOIIUE PEAKIUU: a)
COJIM C COJIbIO, 0) COJIU C KUCJIOTOM, B) COJIM C OCHOBAHHUEM (YMemb HANUCAMb MOJEKVSD-
Hble YPABHeHUsl IMUX peakyutl U 0amsv KOHKpemHuble HA38AHUS 8CEX Pea2eHmos U NpooyK-
moe).

18. Yto mpencTaBisioT coOOM peakiuy HEUTpaIu3alui U MEXIy KaKUMH Pa3IMyHbIMU
KJIACCAMH BELIECTB OHU BO3MOJXKHBI (YMemsb HANUCAmov MOAEKYIAPHblE YPAGHEHUS PeaKyull
MeHcOy KUCIOMOU U OCHOBAHUEM, KUCTOU COIbIO U OCHOBAHUEM, OCHOBHOU CONbIO U KUCTO-
Mou U 0amv KOHKpEmHbvle HA38AHUsL 6CEX PeA2eHmO8 U NPOOYKMO8).

19. JaTh onpeaeneHue coyieil pa3Horo TUIMA: CPEAHUX, KUCITBIX, OCHOBHBIX.

20. Kaxk ocymiecTBUTh B3aUMHBIE MPEBPALLEHUSI CPEIHUX, KUCIBIX U OCHOBHBIX COJEH
(ymems Hanucamov MOAEKYIAPHble YPAGHEHU MAKUX peakyutl U 0amb KOHKpemHbvle Ha36a-
HUS BCeX peazeHmos U NpoOyKmoas).

21. Yto npencrapisitoT co00# MO COCTaBY U CTPOEHUIO UCTUHHBIE KOMIUJIEKCHBIE COEJIU-
HEHUs1, KAKOBbI TUITBl XUMHUYECKOW CBSI3M MEXIY KOMILIEKCOOOpa3oBaTesiei v JIMranaamu, K
KaKuM KJlaccaM MOTYT OTHOCUTBCS KOMILIEKCHBIE COCTUHEHUS (YMemb npugecmu npumepbl
U cCmpyKmypHbie opmyibl KOMNAEKCHbIX YACMUY U COeOUHEHULL).

YnpaHeHUus ¥ 321a4H J1JIsl CAMOCTOSITEJILHOTO pelieHus.

1. Knaccudumupyiite cienyromye OKCUIbl MO MOAKIaccaM U Jaite UM Ha3BaHus: SOa,
NazO, CaO, MI’IOQ, CI’203, Agzo, VzOs, WO3, PzOs, CO, ZI’IO, NzO, FCO, CI’O3, Slo, Mn207,
CLO0.

2. Hanummre ¢opmynbl 1 Ha3BaHUS OKCHJIOB, COOTBETCTBYIOILIUE CIICAYIOIIUM THIIPOK-
cugam: CSOH, H3ASO4, Al (OH)3, HzSCO4, HCIO3, HMHO4, HQMHO4, H3PO3.

3.CocTaBuTh ypaBHEHHUS pEakiuii, C MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH yKa-
3aHHbIE MTPEBPAILICHUS:

Ba — BaO— BaCl, — Ba(NO;), — BaSOy;

Mg— MgSO;s — Mg(OH), — MgO —MgCl,

4. Hanwucath ypaBHEHUS peaKIlfii, C MOMOIIbIO KOTOPHIX MOYXKHO OCYILECTBUTDH CIIEIYIO-
KM€ MpeBpaLICHUS;

/n —>KQZI'102; S — HQSO3



NH3 — HNO3; Cu— CuS
5. Kakue u3 yka3zaHHBIX Ta30B BBICTYNAIOT B XUMUYECKOE B3aMMOJCICTBUE C pac-
tBopoM 1enoun: HCI, H,S, NO,, Ny, Cl, CH4, SO,, NH3? Hanucats ypaBHEHUs COOT-
BETCTBYIOLIUX PEAKLIHM.
6. Kakue coim MOXHO MONy4uTh, uMesd B cBoeM pacnopsokeHun CuSQOs, AgNOs;,
K;3PO4, BaCl? Hanucath ypaBHEHUs peakiuii 1 Ha3BaTh MOJYyYEHHBIE COJIU.
7 . HazBarp cnenyromue coeaunenus: K,O,, MnO,, BaO,, MnO, CrOs, V,0s.
8. Kak mokazats ampotepusiii xapaktep ZnO, A1,03, Sn(OH),, Cr(OH);?
9. MOXHO JI OCYHIECTBUTh B PacCTBOPaxX yKa3aHHbIC HIXKE PEAKIIUU:
CuSO4 + BaCl, — BaSO4 + CuCl,,
FeS+ K,SOs — K,S + FeSOq4
JlaTb MOTHBUPOBAHHBIN OTBET.

10. Mo0HO JIi TOAY4YUTh PACTBOP, COAEPIKALINI OJHOBPEMEHHO:
a) Ba(OH), u HC1; 6)CaCl, u NayCOs;
B) NaCl u AgNOs;; r1)KCl u NaNO:s.

VYka3aTh, Kakue KOMOMHAIIMU HE BO3MOXKHBI U TIOUEMY.

11. Kakue u3 mepeduciaeHHbIX KHUCIOT oOpaszyroT kucibie conu: HI, H,Se, H,SeOs,
H,C,04, CH;COOH?

12. Kakue KuCIOTBI MOTYT OBITh MOJYYEHBI HEMOCPEICTBEHHBIM B3aMMOICHCTBHEM C
BOI[OI71 OKCHUOOB: PzOs, COQ, NzOs, NOz, SOzQ

13. C kakuM# W3 NEPEUNCICHHBIX HIDKE BEIIECTB OyIE€T pearupoBaTh COJITHASI KHC-
nota: N>Os, Zn(OH),, CaO, AgNOs, H3;PO4, H,SO4? CocraBuTh ypaBHEHUS peakLuil.

14. Kakue 13 yKa3aHHBIX BEILIECTB pearupyroT ¢ rugapokcunoM Hatpus: HNO;, CaO,
CO;,, CuSOy4, Cd(OH),, P,Os5? CocTaBuTh ypaBHEHUS pPEaAKIIHIA.

15. HammcaTte ypaBHEHUS pEakivid, CBUACTEIBCTBYIOIMX OO0 OCHOBHBIX CBOWCTBAX
FeO, Cs,0, CaO.

16. Hanucate ypaBHEHUs peaklMii, JOKa3bIBAIOIIMX KUCIOTHBIN XapakTep SeO,,
SO3, Mn207, PzOs, CI‘O3.

17. CocTaBUTb ypaBHEHUSI peaklUi MOJTYYEHUsS XJIOPUAA MarHus: a) JAelcTBUEM
KUCJIOTHl Ha MeTajl; 0) JeWCTBHEM KHCJIOThl HA OCHOBaHUE; B) JEHCTBUEM COJHU
Ha COJIb.

18. CocTaBUTh ypaBHEHHUS PEAKIUN MEXKIYy KUCIOTAMU U OCHOBAaHUSIMU, IPUBO-
TUSITIITAX K obpaszoBanmto  coneit: NaNOs;, (CuOH)NO;, NaHSO4, Na,HPO4, K,S,
Fez(SO4)3, (FCOH)3PO4.

19. Kakwue BemiecTBa MOTYT OBITH IMOJTYYEHBI TIPHU B3aUMOCHCTBUU KUCIIOTHI C COTBIO?
Kucnotsl, ¢ ocHoBanuem? Conu ¢ conbto? [IpuBecTu mpuMepsl peakiuid.

20. CoctaBuTh (HOPMYJIIBI CPETHUX W KUCIBIX COJIEH Kausl U KaabIns, 00pa30BaHHBIX

a) YTOJBHOUM KUCJIOTOM; 0) CEpHUCTOMN KHUCIOTOM.

21.Hasate  comu: SbONOs;, [Fe{OH),].CrOs, KoMnQOy4, (NH4),S10s,

(AlOH)SO4, Cd(HS)z, Ca(H2P04)2

22. Yepes pactBop ruapokcuaa 6apus maccoit 20 r ¢ MaccoBOM aoJiel THAPOKCHAA
6apus 0,12 nponyctunm 280 mut (H.y.) Auokcuaa yrieposaa. Kakas macca ocanka oopa3syer-
ca?

OtBert: 2,46 T.



23. Kakast macca LMHKa MOKET IIPOpearupoBaTh ¢ COJSHON KUCIOTOW 00beMoM 50 mit
( p= 1,14r/mn) u maccoBoit noneit HCl paBuoit 0,2? Kakoit 00bEM BoJOpOJIa TP ATOM
BbIJIEUTCSA (H.Y.)?

OtBer: 9,81;3,4 1.

24. 20 T cMecH MEIHBIX W aJIOMUHHUEBBIX OMUJIOK 00padoTanyu U30BITKOM COJISTHOM
kucnoTsl. [Tpu a3ToM Beaenunocs 16,8 1 rasza (H.y.). Onpeaenure MacCoBbIE 107U METAILIIOB
B CMECH.

OtseT: 32,5%, 67,5%.

25. K 100 r pacTBOpa ¢ MaccoBo# noneit cynbdara amromunus 3,42% npumunu 200 r
pacTtBopa ¢ MaccoBou noneil runpokcuna Hatpus 1,4%. Boluucnure Maccy BbBINABIIETO
ocaJika.

Otsert: 0,78 1.

26. Cmwm pactBophl, comepxkamue 80 T ruapokcuma Oapust u 56,8 T cynbdara
HaTpusl. BolgeneHuslii nocine GuiIbTpOBaHUS U MPOCYIIMBAHUS TBEPBIA MPOIYKT peaKIuu
umen maccy 80 r. KakoB BbIX0/1 TPOJIYKTa PEAKIUU OT TEOPETUUECKH BOZMOXKHOTO?

OrtBerT: 85,8%.

OnpenesieHue IKBUBAJIECHTHON MaCChl

METO/IOM BBITECHECHUS.
PeakTuBbl U 060pyaoBanue: broperka, BOpOHKA, Ta300TBOAHAS TPYOKa, TOPOIIOK
marausi(0,03 r), H,SO4(pa36.), KoOMHATHBIN TepMOMETp, OapoMeTp.

OnbiT Nel

CobOparb mpubop, COCTOSIMA W3 OIOPETKH, COSTUHEHHOW MOCPEICTBOM PE3MHOBBIX
TPYOOK C BOPOHKOM U MPOOUPKON, YKPENUTh B ITaTHBE. BIOpeTKy U MPOOUPKY MIOTHO
3aKpBITh MPOOKAMU, Yepe3 KOTOPbIE TPOXOAT CTEKIISIHHbIE TPYOKH.

[lepen HayasoM ormbITa MPOBEPUTH NPUOOP HA FEPMETHUYHOCTH. {1151 3TOr0 B OIOpPETKY
HAJIUTh BOJY, KOTOpasl 3alOJHUT TaKXke M PEe3UHOBYIO TPYOKY, COCTUHSIONIYI0 OIOPETKY C
BOPOHKOW. 3areM OIOpeTKy 3aKpbITh MPOOKOH, COEIMHUTH C MPOOUPKON U 3aMETUTh
ypoBeHb BOAbl B Oroperke. OnmyckaHWeM KoJblla IITaTHUBA MEPEMECTUTh BOPOHKY BHUS3.
Ecnu nmpubop repmMeTryeH, TO B MEPBbIH MOMEHT MPHU OMYCKaHUU BOPOHKH YPOBEHb BObI
B OIOpETKE HEMHOTO TMOHMXKAETCs, HO MOTOM OCTAaeTCs MOCTOSAHHBIM. Eciu ke ypoBeHb
BOJIbI OyJeT MOHMKATHCS HEMPEPhIBHO, 3TO O3HAYAET, YTO MPHOOpP MPOMYCKAET BO3AYX H
clieqyeT HCHpPaBUTh AE€(PEKThl, MOMyUICHHbIE MpU cOOpke. BbIICHEHHE NPUYMH 3TUX
1e(EKTOB U UX YCTPAHEHUE CIEIYET MIPOU3BECTH MOCIIE KOHCYIbTALIHH.

B3Becuth kycouek neHThl Maraus okosio 0,03r. BeiHyTh IpOOKY M3 IpOOUPKH U Tiepe-
JABMKCHHEM BOPOHKH YCTAaHOBHUTH YPOBEHb BOJbI B OIOPETKE HAa HYJIEBOM JEJICHUU WIIH
HEMHOTO HUXKE.

OtmepuTh 5 M pa30aBiI€HHON CEpHOM KHUCIOTHI U BIUTH B MPOOMPKY YEPE3 BOPOHKY
(mouemy?). [1070KUTH JIEHTY MarHusi Ha CyxXyr CTEHKY MPOOUPKHU TaK, YTOObl MarHui He
conpukacaics ¢ cepHoi kucinoroil. [lpucoeAMHUTE NPOOUPKY K MpuOOpY, MIOTHO 3aKPHIB
ero mpoOKoi. 3areM MepeABUKEHUEM BOPOHKH NMPUBECTH BOJY B OIOpETKE U BOPOHKE K
OJIMHAKOBOMY YpOBHIO (3aueM?). OTMETUTh U 3amucaTh YPOBEHb BOJbI B OIOpPETKE, MPOU3-
BEJIsl OTCUET MO HIXKHEMY MEHHUCKY KUJKOCTH C TOYHOCTHIO 70 0,1 M.

CTpsIXHYTh MAarHuii B CEPHYIO KUCIOTY. UTO MpOUCXOIUT?
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[lo okOHYaHUU peakIUu 1aTh MPOOUPKE OCTHITH J0 KOMHATHOM TeMIlepaTyphl, MOCie
Yero CHOBAa MPHUBECTH BOJy B OIOPETKE M BOPOHKE K OJAMHAKOBOMY YPOBHIO, OTMETHUTH U
3anucaTh ypOBEHb BOJbI B OIOpPETKE.

OTMeTuTh U 3anucaTh MOKa3aHUs KOMHATHOTO TepMoMeTpa U Oapomerpa (1MM pT.cT. =
133,3 Ila) BO BpeMs OMbITA.

SN it

W

9,

9.

dopma 3aIUCH ONbITA.

Macca maraust - m (1)
Temmneparypa- t° (C)
Atmocdeproe nasnenue - [ (klla)
JlaBnenue HachIeHHOTO BoasiHOTO mapa — h ( xI1a)
YpoBeHb BO/IBI B OIOPETKE IO pEaKIIUK — a; (MJ1)
YpoBeHb BO/IBI B OIOPETKE MOCIE PEAKITHH — A (MJT)

O0paboTka pe3yJbTaTOB.
.Boruucante 06beM Bomopoaa (M), BBITECHEHHOIO MarHhueM Ipu Temmeparype t u
JABJICHUU .
Boruucnauts napunansHoe aaBienre Bogopoaa: pH = pa — h.
[IpuBectu HailieHHBI 00BEM BOJIOPOJA K HOPMAIbHBIM YCIOBUSAM, UCIOJIb3Ys 00b-
€IMHEHHOE YpaBHEHUE Ta30BOro cocrosinus. Creayer ydyecTb, YTO BOJOPOA coOpaH
HaJ| BOJIOM, IO3TOMY B YPaBHEHHE BMECTO P CJIEAyeT noctaButh pH .
BrruucanTs Maccy BbIAEIMBIIETOCS BOAOPOIA.
PaccunTtarh 5KBUBaJIE€HTHYIO Maccy MarHus.
Omnpenenuts aOCOTIOTHYIO U OTHOCUTENBHYIO OIIMOKY OMBITA.

Crtpoenue aToma

Bonpocekl 17151 MOATOTOBKHU:

DKcnepuMeHTaIbHbIE 000CHOBAHMSI TIPEAICTABICHU 00 aToMe KakK CI0KHOM CHUCTe-
Me. OTKpbITHE 3JIEKTpOHA. PannoakTuBHOCTh. OTKPBITUE PEHTIEHOBCKUX JIYUEH.
Mopens atoma Tomcona. OnbiTel Pe3epdopaa o paccesnuto o-yactuil.. [lnanerap-
Has MOJIETb aTOMA, €€ JOCTOMHCTBA U HEJIOCTATKH.

KoprnyckynsipHO-BOTHOBOM MOAXO/ K OMMCAHUIO JUHAMHUKHA MUKpodacTull. [ unoresa
[Tnanka. ®otonsl. CIEKTPHI aTOMOB.

Teopus atoma Bogopoaa no bopy. Buyrpennue nporusopeunst teopuun bopa.
KopnyckynsspHO-BOIHOBOM Ayann3M yactull. Bomuel ne bpoiura. [Ipuanun neonpe-
nenennoctu [ eizendepra.

Onucanne atomMa B KBAaHTOBOM MexaHuke. KBaHTOBbIE uucia, XapaKTEpPU3YHOLIUE
aTomHbie opouTanu. [loHsTre 00 3EKTPOHHBIX OPOUTAISIX.

Atomuble opOuTanu. OCHOBHOE M BO30YXIEHHOE COCTOsSIHME. BBIpOXKI€HHBIE COCTO-
SHUSL.

MHOr03JIEKTPOHHBIE aTOMBI. XapaKTEPUCTUUECKUE PEHTTEHOBCKHUE CIIEKTPbI. 3aKOH
Mo3znu. 3apsiasl aaep atoMoB. [IpuHIUMIBL 3an0JHEHNs OpOUTaIeil B aToMax.
[lopsimok 3amojHEeHUs: aTOMHBIX OpOuTanei. DiaeKTpoHHbIe (opMysbl. DopMbl UX
3aIUCH.

10. CgoiicTBa HM30JIMPOBAHHBIX ATOMOB. ATOMHBIE PaAUyChl. DJHEPrUs HOHU3ALINMU.
CpoacTBO K 3JEKTPOHY. DJIEKTPOOTPULATENbHOCTh. CBSI3b MEPEUUCIECHHBIX XapaKTEpH-
CTHK C 3JIEKTPOHHOM CTPYKTYpPOU aTOMOB.
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11. Onpenenennrie aToMa U MOJIEKYJIBI:.

12. Onpenenenre XuMUYECKOTO JIEMEHTA.

13. Kakue BemiecTBa Ha3bIBAIOTCS IPOCTHIMU U KAKHE - CIOKHBIMHU.

14. W3 kakux 4acTUIll COCTOSAT AaTOMbI XUMUYECKUX 3JIEMEHTOB; KAaKOM YCIOBHBIN 3apsij
Y OTHOCUTEJIbHYIO MAacCy UMEET Kaxaasi U3 HuX.

15. Onpenenenre U30TOMOB; KaK HAMTH YKCI0 HEUTPOHOB B sIIpE aToMa.

16. Tlouemy m000¥ aTOM JIEKTPOHEUTpAJICH (HE MMEET 3apsiia); KaKOBO COOTHOIICHHE
MEX/1y YHCJIOM AJIEKTPOHOB M MPOTOHOB B aToMe J1I00oro anemenTta. Kak MoxxHO ompene-
JIUTh MAccy aToMa, 3Hasi KOJINYECTBO COCTABIIIOIIMX €r0 3JEMEHTAPHBIX YaCTHULI.

17. KakoBbl (pu3nveckuii CMBICT U BO3MOKHbIE 3HAYEHUS TIABHOTO KBAHTOBOTO YHCIIA
n; HA 4TO YKa3bIBAa€T BEJIMYMHA ITOrO YUCIIA.

18. Uro mpexactaBisoT co00il SHEPreTHYECKUe MOAYPOBHHU M KaKUX BUJOB OHHM ObIBa-
I0T; KaKOBBI (DU3MUECKUI CMBICII U BO3MOXKHBIE 3HAUEHHS OPOUTAIBHOIO KBAHTOBOTO YKCTIa
1, Ha YTO yKa3bIBaeT BEJIMUYMHA 3TOTO YUCIA.

19. KakoBbl pu3nyeckuii CMbICII M1 BO3MOKHBIE 3HAUEHHS] MArHUTHOTO (M;) ¥ CIIMHOBO-
ro (my) KBaHTOBBIX YHCEJI; HA YTO YKA3bIBAET BEJIMYMHA MATHUTHOTO KBAHTOBOI'O YHCIIA.

20. Yrto Ha3bpIBaeTCS aTOMHOM OpOMTAalIbIO; KaKOBa reoMeTpuueckas (popMa aTOMHBIX
opOutaneil pa3nuuHoro Buma (s-, p- u d-opOutaneit). CKOJBKO aTOMHBIX OpOHUTajei
Ka)KJIOTO BHJIA MOKET HaXOJUTHCS Ha COOTBETCTBYIOIIEM SHEPreTUUECKOM MOAYPOBHE, U
KAaKOBO MX PAacroJIO)KEHHE B MPOCTPAHCTBE OTHOCUTEIBHO OCU KOOPJMHAT.

21. Kakoii 3JIeKTpOH B COCTaBe JIIOOOTO aToMa Ha3bIBAIOT (POPMHUPYIOIINM; KAKHE IJICK-
TPOHHBIE CEMEICTBA AIEMEHTOB CYIIECTBYIOT B 3aBHCHUMOCTH OT THUIA (POPMHUPYIOLIETO
AJIIEKTPOHA; KaK ONpPEAEISIETCS NPUHAMIEKHOCTh MIEMEHTA K TOMY WJIH UHOMY 3JEKTPOH-
HOMY CEMEUCTBY.

22. KakoBbl OCHOBHBIE MPHUHLMIBI (HOPMHUPOBAHUS ANEKTPOHHBIX 000JIOYEK aTOMOB
(MpUHLMI HAaMMEHBILIEH 3HEPrUU C UCHOJIb30BAaHUEM JIBYX INpaBuil KieukoBCcKOro, nmpuH-
it [Taynu, mpaBuiio ['yHa).

23. B 4eMm COCTOUT CYIIHOCTb M Pa3fiuyMs U3BECTHBIX CIOCOOOB M300paKEHUS HIIEK-
TPOHHBIX 000JI0YEK aTOMOB (B BHJIE DJEKTPOHHBIX CTPYKTYpP, JIEKTPOHHBIX (OpMYyII,
AIEKTPOHHO-TPAPUIECKUX CXEM).

24. Yem paznuyaroTcs HOpMajJbHOE M BO30YXKJIEHHOE COCTOSHHUS aTOMOB. KakoBbl
yCIIOBUS W TpaBWJia Mepexojia aTOMOB B BO30YXIEHHOE COCTOSIHHME, YEM OIpenessercs
BO3MOXXHOCTh aTOMOB MHOTHX 3JIEMEHTOB HAXOJUThCS B HECKOJIBKHX BO30Y>KICHHBIX
COCTOSIHUSIX.

25. Kakue 37eKTpOHBI Ha3bIBAIOT BAJICHTHBIMHU, M UYTO MPEACTABISET COOOW BaJCHT-
HOCTb; KaKUM 00pa3oM ONPEEISIIOTCS BaJCHTHBIE 3JIEKTPOHBI (MX YUCIIO, PACIIONIOXKEHNE B
aToMe, BHJ opOuTanei), a Takke BO3MOXKHbIE 3HAUECHHSA BAJIEHTHOCTH aTroMa JOO0To
AIIEMEHTA.

26. UYro mpexacrapusieT co00il CTENEHb OKUCIEHUS U B YEM €€ CXOJACTBO C BAJICHTHO-
CThIO; KaKOBBbI NPHUHIMIHAIbHBIE PA3JIMuUsl MEXIYy I3TUMU NoHATHsAMU. Kakum oOpazom
POTHO3UPYIOT BO3MOXHBIE CTENEHU OKUCIEHHUS aTOMOB, HAXOJAIIUXCS B HOPMAJIbHOM U
BO30YKJICHHOM COCTOSIHUSIX.

27. Kakyto cTeneHb OKHCIIEHUS UMEET JIt000il CBOOOMHBIN aToM 3jemMeHTa (He BXOs-
MU B COCTaB KakOW-IMOO MOJEKYJbl); Ha YTO YKa3bIBAaeT 3HAK (MOJOKUTEIbHBIN WU
OTpPULIATEIIbHBIN) CTENIEHU OKUCIICHUS.
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28. Kaxosa cTpykrypa Ilepunoanueckoii cucremsl I.11. Menaeneena.

29. Ha uto yka3biBaeT HOMep nepuoja u HoMmep rpynisl B [lepuoandeckoil cucreme.

30. Kakue »5eMeHTBl Ha3bIBAIOTCS JIEKTPOHHBIMHU aHAJIOTaMU (YMemb Npusecmu npu-
Mepbl): HAa 4YeM OCHOBAHO JIeJIEHWE IPYIIl Ha TJIaBHbIE U MOOOYHBIE MOATPYMIbI, U HA YTO
YKa3bIBAET MOJIOKEHUE AJIEMEHTa B IJIaBHOM WJIM MOOOYHOM MOArpymnnax.

3agaum U ynpaskHeHUsl JJIS CAMOCTOSITEJIbHOTO PeleHusl.

1. Ompenenute copepKaHUE FTEMEHTAPHBIX YACTHUI] B aTOMaX Kajus, HUKEJS, paius.

2. OrtHocuTenbHas atomHas Macca 6opa 10,81. Bop cocrout 3 nByx M30Tonos: ''B u
1B. OnpenennTs MaccoByIO OO KaXI0r0 U3 H30TONOB 60pa B IPUPOJIE.

CKOJILKO HEUTPOHOB B siipax u3otonos >°CI u 3'CI?
4. HazoBute 371€MEHT, B aroMe KoTtoporo cojepxkurcs 31 anexrpon. Hanummre ero
AIIEKTPOHHYIO U 3JIEKTPOHHO-TPAPUIECKYI0 (POPMYIIBL.
5. Chopmynupyiite mpaBuia, KOTOPBIMH ONPEAEISETCS YUCIO OpOUTANIel U IEKTPO-
HOB JIAHHOTO 3JIEKTPOHHOTO CIIOS:
a) KaKkoBa MaKCHMaJIbHasi EMKOCTh JIEKTPOHHBIX cioeB K, L, M, N?
0) yKaxXuTe yuciao opOuTtanei, KOTOpble XapaKTepU3yIOTCs CIEIYIOUMMU 3HAUYCHUSI-
MU OpOuTaIbHOrO KBaHTOBOTO umcia 1:2; 1, 0. 3aBucUT i 4KMCIIO OpOUTaAIeH ¢ JaHHBIM
3HaueHueM 1 oT Homepa KBaHTOBOTO ciosi? [IpuBeauTe OykBeHHbIE 0003HaUYECHUsI OpOUTA-
Jiel ¢ yKa3aHHbIMU 3HaYEHUAMH 1.
B)KaKO€ YHCJIO AJIEKTPOHOB MOKET HAXOJIUTHCS B SHEPreTUUYECKHX COCTOSHHSX 28,
3p, 3d, 57

6. a) Onumure Gopmy opbuTaneil, XapakTepU3yOIIUXCS KBAHTOBBIMU YHCIAMH: N = 3,

1=0, m=0; n=2, 1=1, m=0 + 1.ITIpuBeauTe cuMBOJIBI OpOUTANEH
0) OxapaktepusyliTe HA0OpPOM KBAHTOBBIX YHCEN KAXAYIO M3 CIASAYIOMMUX OpOuTa-
neit: 1s, 2p, 3d.

7. Paccunraiite, ¢ KAKOW CKOPOCTBIO JOJDKHBI IBUTATHCS JJIEKTPOH, HEUTPOH U 4aCTULA
Maccoil 1r, 4ToObl COOTBETCTBYIOIIAS ITTMHA BOJIHBI Jie bpoiiis cocrasnsiia 1 HM.

8. CKOJIbKO MOJHOCTHIO 3aMIOJIHEHHBIX YPOBHEH, MOAYpPOBHEN U opOUTaeil UMEIOT aTo-
MBI O0pa, cephl, Kemesa, Opoma?

9. ATOM »J€MEHTa MMEET JJIEKTPOHHYI KoHpurypauuio 1s?2s?2p3s?3p®3d!%4s24p3.
VYkaxure a) 3apsij sapa; 0) yuciao 3aBepIICHHBIX SHEPTETUYECKUX YPOBHEHN B 3JIEKTPOHHOM
000JI0YKe aTOMa; B) MAKCUMAJILHO BO3MOKHYIO CTENIEHb OKUCIIEHUS; T') BAJICHTHOCTh aTOMa
B COEMHEHUH C BOJIOPOJOM.

10. Yem otnmyaercs 3AEKTPOHHOE 00JaKo, A KOTOporo n=3, 1=0 OT 31eKTPOHHOTO
obmnaxka, st Kotoporo n=2, 1=0?

11. Hanummre 37eKTPOHHBIE W DJIEKTPOHHO-Tpaduueckue (Gpopmyisl HoHOB Br, Te*,
Cu?*, Fe*", Cr*", Mn*".

12. Yemy paBHo umciio 5f u 6d 31eKTpOHOB y aTOMa IUTyTOHUSA?

13. CkoJIbKO HEMTPOHOB COJEPKHUTCS B AJIPE aTOMa 3JEMEHTA, CTPOECHUE BAJIEHTHBIX
YPOBHEH HOLypPOBHEN KOTOPOTO ..... 3d%4s??

14. Yemy paBHo uncio d-3nekrpoHoB y nona Cu?*?

15. Kakyto atroMHyi0 opOuTaib BBIOEPET OYEPEIHON SJIEKTPOH COIVIACHO NPUHIIMITY
HauMeHblen sHeprun: 5Sd unu 6s; 4d wm Sp; St unm 4d 6s unu 417

16. O0BACHUTD C TOUKHU 3pEHUS CTPOCHUS aTOMa U3MEHEHHUE SHEPTUH HOHU3AIUH, CPO/I-
CTBa K 3JIEKTPOHY U AJIEKTPOOTPULIATENLHOCTH B PSIIY JIEMEHTOB:

(O8]
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a)Si - P— S— (],

6)Bi - Sb— As — P.

IIucsMeHnHOe 3a1aHNe V11 KOHTPOJISI YCBOEHHUS TeMbI:

JlaHbl XUMUYECKHE dJIeMEHTHI (TadI. 1).

1. JlaifTe xapakTepuCTUKYy 3JieMeHTa B Bamem BapuaHTe, 3amojHuB Tadmuiy 2. [lpu
OTBETE HCHOJB3YHTE COBPEMEHHYIO TEOPUIO CTpOeHUsl aToma U lleproauyeckyto cucremy
AIIEMEHTOB.

2. llpuBenuTte 3HAUYCHUSI KBAHTOBBIX YMCEN JJIS1 BAJICHTHBIX JICKTPOHOB JJAHHOTO aTOMa.

3. Chopmynupyiite npuHIHNIBI POPMUPOBAHUS IICKTPOHHBIX 00070YEK aTOMOB M HC-
MOJIB3YWTE UX JaJiee JUIsl OTBETOB 10 T.11. 4 1 5.

4. IlpencraBpTe MOJHYIO AMEKTPOHHYIO (POPMYIly aTOMa JAHHOTO 3JE€MEHTa U MOTYepPK-
HUTE B HEW BaJICHTHBIC DJICKTPOHBHI.

5. CocTtaBbTe AIIEKTPOHHO-TPAPUUECKYIO CXEMY aTOMa JaHHOTO 3JIEMEHTa B HOpMallb-
HOM M BO30YXJACHHOM COCTOSIHUSIX (IIPH 3TOM BCE BO3MOKHBIE BO30YXKJIEHHBIE COCTOSIHUS
aToma JIaHHOTO AJIeMeHTa U300pa3uTe TOIBKO JIs €0 BAJIEHTHBIX 3JIEKTPOHOB).

6. VYxKaxuTe, 4TO Ha3bIBACTCS CTEIEHBIO OKUCICHHUS M BAJICHTHOCTBHIO AJIEMEHTA; Kak
HAXOJATCS MaKCUMajbHas U MUHUMAJIbHAs CTETIEHH OKHCIICHHUS M MaKCHMallbHas BaJICHT-
HOCTb, UCXO/IS U3 TIOJIOXKEeHU S diieMeHTa B [lepuoanueckoii cucreme?

7. Omnpenenute BCE BOZMOXHBIE 3HAYEHUS] BAJICHTHOCTH U CTEIEHU OKUCJICHHS JAHHOTO
AJIEMEHTa Ha OCHOBE OTBETOB Ha I.1. 4 1 5.

8. VkaxuTe, K KaKOMy JJIEKTPOHHOMY CEMEWCTBY OTHOCHUTCS JAaHHBIN 3JIEMEHT, U TI0
KakoMy Mpu3HaKy Bel 310 onpenenuy.

9. VYkaxuTe, Kakue 3JIEMEHTHI Ha3bIBAIOTCS DJICKTPOHHBIMU aHAJIOTAMH U TIEPEUUCITUTE
WX 711 JAHHOTO DJIEMEHTA

Tabmuma 1
Ba- (Xum. |Ba- |Xuwm. Ba- |Xum. |Ba- |Xum. Ba- |(Xuwm.
pu-  |3ne- pu-  |3ne- pu-  |dIe- pu-  |dIe- pu-  |3ne-
aHT |MEHT |aHT |MEHT aHT |MEHT |aHT |MEHT aHT  |MEHT
1 N 8 P 15 Cr 22 F 29 Na
2 Fe 9 Mn 16 Ge 23 Sr 30 Sb
3 C 10 Si 17 Ti 24 Sc 31 Zr
4 In 11 Co 18 Al 25 K 32 Ga
5 N1 12 Se 19 Y 26 Sn 33 I
6 Mg 13 As 20 Te 27 Br 34 Te
7 S 14 Cl 21 A% 28 Ca 35 Mo
Tabmauma 2
No | XapakTepucTUKU aTOMOB 3JIEMEHTA (VKadcume e20 CUMB0.J1)
Ne
n/m |Xapakrepusyemas Be- |Yuciennoe 3ua- |[lokasarens B [lepuoandeckoii cuc-
JTUYHHA YCHHUE TEME, 10 KOTOPOMY OIIPEAEICHO

3HAUYCHUE JJAHHOW BEJIMYUHBI
1 |3apsag sapa
2 |Hucio npoToHOB
3 |Ywucio HEUTPOHOB (npuseoume pacuem)
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4 |Yucno 20eKTpOHOB
KonnuectBo sHepreTu-
YECKUX YPOBHEHN

6 |OO6mee uyuciao Ba-
JICHTHBIX 3JICKTPOHOB

7 |Ha xakmx »sHepreru-
YECKUX YPOBHSX HaXO-
JATCSI BAJICHTHBIE AJICK-
TPOHBI

()}

Iepuoauuyeckuid 3aKoH 1 nepuoauueckas cucrema /.. Menjaeseena
KaK eCTeCTBEHHAH KJIACCU(PUKALUA IJIEMEHTOB M0 3JIEKTPOHHBIM CTPYK-

TypaM aTOMOB.
Bonpocekl 17151 NOATOTOBKHU:

1.OtkpoiTHe nepuoanyeckoro 3akoHa J[.M.MenneneeBbiM. [IpuHIUMIIBI NOCTpOECHHUS Iie-
PUOIMYECKONW CHUCTEMBI. DKCHEPUMEHTAIIBHOE MOATBEPKICHUE TEOPETUYECKHUX IpeIcKa3a-
uun /.M. Menneneena.

2. CtpykTypa nepuoanyeckoil cucremsl. [lepuonsl u cemenicTBa 3I€MEHTOB. ' pyniibl u
NOATPYIIIBI.

3. Cs3b nosoxkenus snemenTa B [1C ¢ a5eKTpoHHBIM CTpoeHHeM ero aroma. OcoOeHHO-
CTH DJIEKTPOHHBIX KOH(UTYpaluid aTOMOB 3JIEMEHTOB TJIaBHBIX M MOOOYHBIX MOJArPYIII.
DJeMeHTHI s-, p-,d-,f- ceMeucTB.

4. CBs13b CBOWCTB RJIEMEHTOB C MOJIOKEHHUEM HMX B Nepuoauyeckou cucreme. llepuonn-
YECKHM U HEMEePUOAUYECKH H3MEHSIONIMECS CBOWCTBA 3JIEMEHTOB. V3MeHeHue BeIM4YuH
ATOMHBIX M HOHHBIX PAJIMYCOB, PHEPTrUd HMOHMU3ALMM, YHEPTUM CPOJCTBA K DIJIEKTPOHY,
ANEKTPOOTPULIATEIBHOCTH aTOMOB JIEMEHTOB C POCTOM 3apsI0B AaTOMHBIX SIED.

5. lleprOaUYHOCT MU3MEHEHUSI CBOMCTB JIEMEHTOB KaK IPOSBICHUE NEPUOIUYHOCTH
M3MEHEHUS MJIEKTPOHHBIX KOHPUTYpaIruii aToMoB. BTopudHas neproguaHOCTb.

6. OcoOEHHOCTH CTPOEHUSI ATOMOB U M3MEHEHUS CBOMCTB B STy JAaHTAHOWJIOB M aKTH-
HOUJIOB.

7. 3HaUEHUE OTKPBITUS NEPUOIUYECKOTO 3aKOHA B Pa3BUTUH HayKu. PackpbiTue B nepu-
OJIMYECKON CHCTEME BCEOOIIe eCTECTBEHHON B3aMMOCBA3U MEXKY XMMUYECKUMHU 3JIEMEH-
TaMH.

8. Kak ¢popmynupyercs [lepuonnueckuii 3akoH B COBPEMEHHOM TPAKTOBKE.

9.Uto npeacTaBistoT coO0M U Kak U3MEHSIIOTCS B IEPUOIAX U TPyNax paguycbl aTOMOB
AJIEMEHTOB U MOYEMY (YMemb npusecmu npumepol)

10. Kak Teopust cTpoeHHsI aToMa OOBACHSIET JIeJICHUE SJIEMEHTOB: a) Ha METaJUThl U He-
MeTasutbl; 0) Ha AeKTpoHHbBIE cemeiicTBa. ['ne B [lepuomnyeckoit cucteme pacnosiararoTcs
METAJIJIbI, U TJ€ - HEMETAJUIBI.

11.Yto mpencTaBisioT cOO0W IHEPTHsl HOHU3ALMU U SHEPTHUSI CPOJICTBA K AIIEKTPOHY, U
KAaK OHM M3MEHSIOTCS B IEPUOJAX U IPYIIIAX U MOYEMY {yMemb npugecmu npumepbl).

12. YUto mpencraBisieT coOOW OTHOCHUTENBHAS AJIEKTPOOTPHUIIATEILHOCTh aTOMOB; Kak
OHa U3MEHSETCA B MEPUOIAX U TPyNIaxX U MOYEMY (YMemb npueecmu npumepsl).
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13. Kak teopust cTpoeHHsl aToMa OOBIICHSET JIeJICHUE JIEMEHTOB: a) Ha METaJUIbl U He-
MeTaJlIbl; 0) Ha AJIEKTPOHHBIE CEMEMCTBA.

14. I'ne B [lepuonnueckoit cucteMe pacrnojiaratorcs s-, p-, d- u f-anemMeHTsI.

15. Kak u3meHsit0TCs B mepuoAax W Tpynmnax 3JIeKTpOOTPHUIATEIbHOCTh, METalinye-
CKH€ U HEMETAJUIMYECKHUE, OKUCIUTEIbHbIE U BOCCTAHOBUTENLHBIE CBOMCTBA 3JIEMEHTOB, a
TaK)Xe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB 3JIEMEHTOB U MTOYEMY.

16. Kak u3MeHAOTCS B mepUoAax W Ipynmnax KUCIOTHO-OCHOBHBIE CBOKMCTBA OKCHUOB
AJIEMEHTOB M XapaKTep UX COEAMHEHHI C BOJOPOAOM U ITOYEMY.

17. Ilouemy cBOKCTBA 3JIEMEHTOB U UX COECIMHEHHUN NMEPUOANYECKH TOBTOPSIOTCS, U KaK
3TO COIJIACYETCs CO CTPOCHHEM aToMa U [lepnoinyeckum 3aKOHOM.

IMucbMeHHOE 3a1aHME 1)1l KOHTPOJISI YCBOCHUS TeMbI:

Jlaubl psiasl anemeHToB (Tadm. 1).

1. Ins mpuBeaenHoro B Bamem Bapuante B Tabnuiie 1 psina 3anoaHuTe tadnuiy 2, yka-
3aB B HEM, KaK OT MEPBOTO K TPEThEMY 3JIEMEHTY U3MEHSIOTCS (YCUIIMBAIOTCS WM OCa0-
JISIOTCST) pacCMaTPUBAEMBbIE XapAKTEPUCTUKHU aTOMOB AJIEMEHTOB.

Tabmura 1
Ba- |[Xum. |Ba- |[Xum. Ba- [Xum. Ba- | Xum. Ba- | Xum.
pu- |3e- pU- |2JIEMEH- |pU- |DJIEMEH- |pU- [3JEMEH- |pU- |PJIEMEH-
aHT |MEHTHI |aHT |THI aHT |TBI aHT |THI aHT |TBI
1 Li,B, (8 Li,Na,K |15 |C,Ge,Sn 22 |In, Sb, Te (29 |As, Sb, Br
N
2 Na, K, (9 MgSi, S |16 |K, As,Br |23 |Zr,Mo, |30 |Si, Ge, Pb
Rb Cd
3 Be,C, |10 |Ga,In,TI |17 |Ca, Sr,Ba|24 |Cr, Mo, |31 O, S, Se
O \\%
4 Na, Al, |1 K, Ge, Se |18 |[Na, S1,C1|25 |Ge, Se, Br|32 |S, Te, Po
P
5 M,, Sr, |12 |Pb,Bi,Po(19 |Be,Ba, (26 |P,As,Sb (33 |Al Ca,
Ba Ra T1
6 B.N,F [13 |B,Ga,In |20 |F,CI1,Br |27 |Sn, Te,In |34 |Na, Al,
Cl
7 Sn, Sb, (14 |Ca, As, |21 Rb, Sr, Sn |28 |F,Br,I |35 |K, Kb, Cs
I Br
Ta0Omura 2
Paner  |IlociienoBaTebHOCTh M3MEHEHUS XapaKTEPUCTUK
JIie- Pamuyc |Onep- |Oneprusa |OtHocu- [Me- |Heme- |Okucnu- |BoccrtanoBu-
MEHTOB |aTOMa |TUS CpPOJICTBA |T€NbHAS |Tall- |Tall- |TEJbHbIC |TEJIbHBIC
WOHU- |K BJIEKT- |3JIEKTPO- |TU-  |IUYe- |CBOW- CBOMCTBA
3al[UU |POHY OTpUIla- |4ec- |CKUE |CTBa
TEIIb- KHEe |CBOM-
HOCTh CBOM- |CTBa
CTBa
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2. JlaiiTe ompenenieHne CYIIHOCTH BCEX YKAa3aHHBIX B TAOJIMIIE XapaKTEPUCTHK aTOMOB
3JIEMEHTOB.

3. Vkaxure, rae B [lepuoanueckoii cucrteme (B OJHOM MEPUOJIEC WM B IPyIIe, B MOJI-
rpynIe) HaXoAsATCs JaHHBIE SJIEMEHTHI.

4. OObsicHUTE, TOYEMY y JaHHBIX Bam 31eMeHTOB yKka3aHHbIE XapaKTEPUCTUKU UX aTO-
MOB U3MEHSIOTCA B IPUBEICHHON BaMu nocineaoBaTeabHOCTH.

5. Ykaxure:

- KakoH a3neMeHT B [lepuoauyeckoi cucteMe MMEET CaMyl0 BBICOKYIO 3JIEKTPOOTPHULIA-
TEJILHOCTb U SIBJSIETCS CAMBbIM aKTUBHBIM HEMETAIJIOM U MTOYEMY;

- Kakou a3neMeHT B lleprnoandeckon CUCTEME MMEET CaMyK) HU3KYIO 3JIEKTPOOTPHILA-
TEILHOCTb U SIBJISIETCS CaMbIM aKTUBHBIM METAJIJIOM U TIOYEMY.

6. Hanummre ¢GopmMysibl Bcex BO3MOMKHBIX OKCHJIOB JIAHHBIX 3JIEMEHTOB, OMPEICITUTE
CTETIEHU OKUCJICHUS UX aTOMOB, YKOXHUTE U 000CHYHTE THUT (XapaKTep) OKCUIOB UCXOIS U3
CTPOCHHUS M XapaKTEPUCTHK IIEHTPATIHLHOTO dJIEMEHTa, N300pa3uTe PopMyIIbl THAPOKCHIOB,
COOTBETCTBYIOIINX 3TUM OKCUJIAM, U YKOKHUTE UX THUII (XapakKTep).

7. Hanummre Gopmyiibl COEIUHEHUN NAHHBIX JEMEHTOB C BOJOPOAOM, OMPEIEIUTE
CTEIIEHH OKHUCJIEHUS aTOMOB BCEX 3JEMEHTOB, YKAKUTE TUI COCIAMHEHUS C BOLOPOIAOM
(anemenToBOAOpOA WK TUaipua). OOOCHYNUTE CBOM OTBET.

XUMHUYECKaAA CBA3h.
BOHpOCbI OJid MOATOTOBKU:

1. TloHATHE O XMMHUYECKON CBA3M M BaJ€HTHOCTH. OCHOBHBIE XApAKTEPUCTHKU XH-
MHYECKOM CBA3U: JUIMHA, JHEPTHs], HAIPABIECHHOCTb. BaneHTHBIN yro.

2. KoBanentHast cBsizb. KBaHTOBO-MEXaHMYECKHE METONbI €€ TPAaKTOBKU. MeTona Ba-
neHTHbIX cBsa3elt (MBC), husndeckas uaes meTona.

3. JIBa MexaHu3Ma 00pa30BaHMs KOBAJIEHTHOW CBs3U: 0000IIEHNE HECTAPEHHBIX AJIEK-
TPOHOB M JIOHOPHO-aKLENTOPHBbIA MexaHu3M. CBOKCTBa KOBAJIEHTHOM CBSI3M: HAachlLlae-
MOCTb, HaIllpaBJIEHHOCTb, MOJIAPU3YyEMOCTb.

4. I'mOpuauzanust atoMHbIX opoutasieir (AO). YciaoBus yCTOMYMBOCTH THOpUIU3AIINN
aTOMHBIX opoOuTtanedd. Tunbl ruOpuau3au U reoMeTpus Moisiekyi. [lonspHOCTh cBsizel u
MOJISIPHOCTh MOJIEKYJIBI B LIEJIOM, S- U T-CBsA3U. KpaTHOCTBH, mopsAmok cBsi3u. DakTopsl,
BIIMAIOLIME HA POYHOCTH CBSI3H.

5. Meron monekynsapHbix opoutanedi (MMO). ®dusnueckas uaes MeToaa: JelloKa-
JAU3alys 3JEKTPOHHOM IIOTHOCTH Mexnay Bcemu siapamu. Meron JIKAO MO. a- m o>
MOJIEKYJ/IsIPHbIE OpPOMTAJNM Kak JMHEWHas KOMOMHAIMS S- U p- aTOMHBIX OpOHUTaseil.
CeszpiBatomue U paspoixisttomuye MO. [TpuHIMnbI 3an0aHeHUsS MOJIEKYIISIPHBIX OpOHUTamneil.
OHepreTuvecKre TuarpaMMbl U AIEKTPOHHbBIE (OPMYIIBI MOJIEKYJI.

6. 'omoaTomHbIe Momnekynbl, oOpa3zoBaHHble 3iemeHTamu I, II mepuomos: Bomopona,
a30Ta, KUCIOPO/1a. DHEPreTHUECKHUE JUarpaMMbl U JIEKTPOHHBIE (POPMYJIIbI MOJIEKY.

7. T'erepoaromubie Monekyiabl okcuaoB azota (II) m oxcuma yrimepoma (II). Duepre-
TUYECKUE JUATPAMMBbl U 3JIEKTPOHHBIE POPMYIIBI MOJIEKYJI.

17



8. MonHas cBsi3b. Mexanu3m o0pa3oBaHus, CBOMCTBA HOHHOM CBsi3U. KaTHoHbI U aHUO-
HbI B MOJIEKYJIaX U TBEPABIX Tenax. MIOHHbIE KPUCTATUIMYECKNAE PELIETKH.

9. BonopoaHas cBsi3b. MeXMOJIEKYJISIpHAs ¥ BHYTPUMOJIEKYJISIPHAs. BOJIOPOJAHAS CBSI3b.
BrnusiHue BoiopoIHOM CBSI3M Ha CBOMCTBA BEIIECTB, €€ OMOJIOTUYECKas POJib.

10. MexmonekynspHbie B3aumoaencTBus. Cunbl Ban-nep-Baanbca: opueHTallMOHHBIMN,
WHIYKIIMOHHBIA U JUNEPCUOHHBIN 3((DHEKTHI.

11. Meraminueckas cBsi3b. OCOOCHHOCTH 3IEKTPOHHOTO CTPOEHUSI aTOMOB METAILIOB.

KonTpoabHbIe BONPOCHI:

1. Yro sBnsercsa mpUYUHONW OOpa30BaHMS XUMHUECKON CBSI3M MEXIY aTOMaMU XHMUYe-
CKHX 3JIEMEHTOB.

2. Kakue pa3HOBUAHOCTH XMMUYECKHUX CBSI3€H CYIIECTBYIOT.

3. KakoBbl cOBpeMeHHbIE MPEICTABICHHUS O MEXaHU3Me 00pa30BaHMs KOBAJICHTHON CBSI3U
(C TOYKHM 3peHus METOJa BAJICHTHBIX CBSI3€H W METOJAa MOJICKYJSPHBIX opOutaneii)? B dem
paznuuue Mexay OOMEHHBIM M JIOHOPHO-aKIENTOPHbIM MEXaHM3MaMu 00pa30BaHUs
KOBAQJICHTHBIX CBSI3EM.

4.KakoBa CyIIHOCTb Ka)KJOM M3 OCHOBHBIX XapaKTEPUCTUK KOBAJIEHTHOM CBSI3U (PHEPrus
CBSI3U, JIJINHA, BAJICHTHBINA YIrOJI, KDAaTHOCTh CBSI3M, HACHIIAEMOCTb, MOJIAPHOCTb, MOJIAPU3YE-
MOCTb, HAIPABJIEHHOCTH ).

5. KakoBa CyHIHOCTb MOHATHUS '"DJIEKTPOOTPULATEILHOCTh aroMa'. B Kakux ciydasx
KOBAJICHTHAsA CBS3b SIBIIETCA TMOJSIPHOM, @ B KAaKUX - HENOJAPHOW; UTO XapakTepusyroT
JUIIOIBHBIA MOMEHT CBSI3M U €r0 BEKTOP; KaK MATEeMaTUYECKH BBIPAXKAECTCS AIEKTPUUYECKUI
MOMEHT JIUTOJIS.

6. Kaxue atoMHbIe OpOUTaNM U KaKuM 00pa3oM MEPEKPHIBAIOTCS MPU 00Pa30BaHUH G- H TT-
cBsf3ell; KaKkas U3 3THUX JBYX TUIIOB CBSI3U SABISETCS OOJee MPOYHON U TIOYEMY.

7. Kakyto cBsi3b Ha3bIBalOT MOHHOMW; KaKOBBI €€ OCOOCHHOCTH 10 CPABHEHUIO C KOBAJICHT-
HOH CBSI3BIO.

8. Ilpu kakux 3HAYEHUSAX PA3HOCTH OTHOCUTEIBHBIX JJIEKTPOOTPULIATEIIBHOCTEN IBYX
CBSI3aHHBIX AaTOMOB CBSA3b SIBJSIETCS INOJISIPHOM KOBAJIEHTHOM, a MPU KAaKUX €€ OTHOCAT K
VOHHOU CBSI3U.

9. Urto coboil mpeAcTaBisieT ruOpuaMU3alUsl aTOMHBIX OpOWTaNed, MoYeMy M B KaKuUX
CIIy4asX OHAa UMEET MECTO.

10. Kakwue BHBI aTOMHBIX OpOUTanel MOTYT MOABEPTaThCsl THOPUIU3AIINHI; KAKOBBI CYIII-
HOCTb M CXEMbI THOPHMIM3ALMK S- U P-OpOUTalell aToMa IpH Sp-, Sp>-, SP>-rHOPHAN3ALMSIX.
KakoBa reomerpuueckas (opma M MPOCTPAHCTBEHHAs HANPABIEHHOCTb TAaKUX THOPUIHBIX
opOuTanei.

11. KaxoBa B3auMOCBSI3b MEXIY TUIIOM THOpHAM3AIMHM OpOUTaANe HEeHTPaIbHOIO aToMa
MoJIeKyJibl (D) u reomeTpudeckor hopmoit MoseKkybl oomiero Buaa I(X),, I(X)s, 3(X)a.

12. Kak ouieHHBaeTCs MOJAPHOCTh MOJIEKYJIBI.

13. B kakux caydasx Moiekyibl Tuna I(X)s; u 3(X),, UMEIOT NUpaMuJaIbHYIO0 WU COOT-
BETCTBEHHO YTJIOBYIO (JOPMY U TIOUEMY.

14. B kakux ciy4asix ¥ Kak oOpa3yercsi BOJAopoiHas cBs3b. Kakum 00pa3om oHa BiuseT Ha
cBoricTBa BemeCTB (Tuy,, Txunk JP.).

15. B 4yem 0OCOOEHHOCTh KPUCTAJUIMYECKOTO CTPOEHHUS BEUIECTBA, KAKUE THUIIBI CBSA3U
BO3HUKAIOT MEXAY XUMHUYECKHUMHU YacTUIAMU, OOpa3ylolUMMU HOHHbBIE, MOJEKYJSIPHbIE U
ATOMHBIE THUIIbI PEIIETOK (YMemb npusecmu npumepbl).
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16. Kak o6pa3yeTcs MeTajuinueckas CBsi3b, U KAKOBO €€ BIMSIHUE Ha CBOMCTBA BEIIECTB.
17. Yto npeacTaBiisitoT COO0M MEXKMOJICKYJISIPHBIE CBSI3U U UX Pa3HOBUJIHOCTH.
YrpaxHeHUs 15l CAMOCTOSITEILHOTO PellleHus.

1. JIns snemenTa, 1anHoro Bam

- €CJIM JIaH S- WM P-DJIEMEHT: COCTaBbTe (DOPMYJIBI €r0 BBICIIETO OKCHUJIA U COSTUHEHHUS C
BOJIOPOJIOM;

- ecnu maH d-37eMeHT: cocTaBbTe (POPMYJIIBI €r0 BBICIIETO OKCHJIa U COSTMHEHUS C TajJore-
HOM.

2. JlaWiTe XxapaKTepUCTUKY dTUX BEIIECTB, 3alI0OJTHUB TAOJIUILy (omeemsbl Oatime HA 80NPO-
Cbl 8 Kaxcooul epaghe).

Tabnwnia

No i/m1 | XapakTepuCTHUKH 2JIEMEHTA U €r0 COSTMHEHUI
1 CuMBOJI D1eMeHTa
2 BpyTTo-hopMmyIibl BBICIIEr0 OKCUIA U COSAMHEHUS C

BOJIOPOJOM WJIY TaJIOTEHOM
3 DeKTpOoHHBIE (POPMYIIBI BEIIECTB
4 CrtpyktypHbie (OPMYJIBI BEIIECTB U HATIPABICHUS

CMEIIECHUS JIEKTPOHHOW MIIOTHOCTH IO KaX0M CBsI-

31
5 THIBI XUMUYECKUX CBI3E€M B COEIMHEHUU C BOJOPO-

JIOM WJIH TAJIOT€HOM (KOBaJICHTHASI TTOJISIPHAS WITH
HETOJISIPHAS, HOHHA)

6 Tun rubpuan3anuu aTOMHBIX OpOUTaNEH 371eMeHTa B
€ro COEMHEHUH C BOJOPOIOM MM TJIOT€HOM (eCiH
rUOPUIN3AIIHS] IMEETCS)

7 ['eomerpuyeckas popma U MOJIPHOCTH MOJIEKYITBI
COEIMHEHUS C BOAOPOIOM UJIU TajJOreHOM (C U30-
OpaXeHHEM CXEeM MEePEKPBHIBAHUS IIEKTPOHHBIX 00-
JIAKOB)

3. aiite 000CHOBaHUE CBOMX OTBETOB Ha BOMPOCHI.

4. Yto nmpezacranisieT coO00i ruOpuan3anvs aTOMHBIX OpOUTaniell U oyeMy oHa UMEET
(111 He UMeeT) MEeCTo B paccMaTpuBaeMort Bamu monekysie.

5. Kak nporso3upyroTcs NOJAPHOCTH OTAEIBHBIX CBSI3€M U MOJIEKYJIBI B LIEJIOM.

6. YKaxxuTe XapakTep BBICHIETO OKCHAa (KUCIOTHBIM, OCHOBHBIN, aM(pOTEpPHBINA) U CO-
€IMHEHUS C BOJOPOAOM (THAPHUA WM 3JEMEHTOBOJAOPOIHOE COEAMHEHHE) U 00OCHYHTE
CBOU OTBET.

7. IlpuBeaure OpyTTOQOPMYNBI APYTUX BO3MOXKHBIX OKCHAOB JAHHOTO 3JEMEHTa U
YKaXHUTE UX XapakTep (C 000CHOBAaHUEM).

OCHOBBI XUMUYECKON TEPMOAUHAMUKHU
Bomnpoce! AJ1s1 MOATOTOBKM:
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1. OCcHOBHBIEC IOHATHS U ONPEACIICHNUS] XUMUYECKON TEPMOJIMHAMUKU: cucTeMa (OTKpbI-
Tas, 3aKpbITasi, U30JIMPOBAaHHAsl, TOMOTE€HHAs, T€TEPOTeHHAs], OJITHOKOMIIOHEHTHAsl, MHOTO-
KOMITOHEHTHAs1), MOJHAasi U BHYTPEHHsISI SHEPrUsi CUCTEMBbI, paboTa, TEmioTa, mapameTpbl
CUCTEMBI (3KCTEHCUBHbBIEC, UHTEHCUBHBIE).

2. IlepBblil 3aKkoH TepMOAMHAMUKUA. DOPMYIHPOBKA €ro ISl 3aKPBITHIX U U30JIMPOBaH-
HBIX CUCTEeM. MaTeMaTH4YeCKre BhIPAKEHHUS.

3. TepMOXuUMHUYECKHE TTOHSATHUS: TETUIOBOM (P (HEKT peakinu, FK30- U SHIOTCPMHUUCCKHEC
peakmuu. [TonsTre 06 SHTATBIIUY.

4. 3akon I'ecca u caenctBust u3 Hero. CTaHIapTHBIC SHTAIBIIUN 00pPa30BaHUS U Cropa-
Hus BenlecTB. PacueTsl Ha 0cHOBe 3akoHa ['ecca.

5. DHTponusl — Mepa YNOPAT0YEHHOCTH CUCTEMBI. 3aBUCUMOCTh SHTPOMUU OT pa3iidy-
HbIX (pakTopoB. [ToHATHE O CAMOTTPOU3BOIBHBIX MPOIECCAX.

6. Bropoii 3akoH TepmoguHamMuKku. M300apHO-M30TEpMUYECKH MOTEHIUAN (IHEPTUs
['u60ca). Onpenenenre BO3MOXHOCTH, HAIPaBICHUS U Mpejiesia MPOTeKaHUs CaMOMpPOU3-
BOJIBHBIX TIPOIIECCOB.

7. OCOOEHHOCTH SHEPreTUYECKOro oOMeHa B KUBBIX opranu3Max. JKuBble OpraHu3mbl
KaK OTKPBIThIE CUCTEMBI.

3anaum u ynpaskHeHHs ISl CAMOCTOSITEIbHOTO pPelleHus.

1. BpUUCIUTH KOJUYECTBO TEIUIOTHI, KOTOPOE BBIAEIUTCS MpU BoccTaHOoBIeHUU Fe O3
METAIJIMYECKUM ~ATIOMHUHHEM, €clii MNpu 3ToM Obuto momydeHo 335,1 r xkenesa.
OtBer: 2543,1 xJIx.

2. BozmoxHo s1 npotekanue nporecca 2NO + O, — 2NO; npu cTaHAapTHBIX YCIOBU-
sx? OTBeT 000CHOBATE.

3. Hanummre TepMoxumuyeckoe ypaBHeHHE peakuuu Mmexay COry U BOZOpOAOM, B
pesynbprate KoTopoil o0pazyrorcsi CHury 1 HoO(r). CKOJIBKO TETIOTHI BBLACTUTCS TP ITON
peaxuuu, eciu ObUIO MOTy4eHo 67,2 1 MeTaHa B IiepecyeTe Ha HOpMaJbHbIE YCIOBHS?

OtBet: 618,48 k/Ix.

4. Ilpu B3auMojencTBuM 6,3 1 xkene3a ¢ cepoil Beiaenusioch 11,31 k/[x tennoTel. Bbl-
YUCIUTh TEIIOTY o0pa3zoBaHus cynbbuaa xkeneza FeS. Oreet: -100,26 kIx/M0b.

5. Tlonp3ysick TemyoTaMu OOpa3oBaHUs, paccCUMTaiiTe TErIOBOM A(D@EeKT cieayronmx
peaKlMii B CTAHIAPTHBIX YCIOBUSIX:

a) 2KC103(K) — 2KC1(K) + 302(r)

6) F€203(K) + 2A1(k) — 2 Fe (K) + A1203(K)

B) COr) + H,Ory — COyr) + Ho

6. Beruucure AG° mst CIEAYIOIINX PEAKIIUM:

a) 2 NaF k) + Clz(r) — 2NaCl(K) + Fom

6) PbOz(K) + 2ZIl(K) — Pb(K) + 2ZHO(K)

Kakue u3 3Tux peakuuii BO3MOXHbI IPU CTAaHJAPTHBIX YCIOBUSX?

Oteer: +313,94 xJ/Ix; -417.4 xJIx.

7. Peakuusi ropeHus aleTUIeHa UAET 10 YPaBHEHUIO:

C:Haa) + 5/2 Oy = 2CO2a) + H200xk)

Berunciure AG? u AS° nnsa sroii peakiun. OObACHUTE YMEHBIIEHHE DHTPOIIMH B pe-
3yabTare 9Toi peakiuu. Otet: -1235,15x/x; 216,15 Ix/mons: K.

8. YMeHblIllaeTcs WM YBEJIMYUBAETCS SHTPOIUS MPHU MEPEX0/iax: a) BOJbI B map; 0) rpa-
¢durta B aiMas; B) BOjbI B Jien? Beruucnure AS® nis xaxmoro MpeBpaIieHusl. Cnemnainte
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BBIBOJT O KOJIMYECTBEHHOM HW3MEHEHHWU SHTPONUHU TpU (PAa30BBIX M aIOTPOIMUYECKUX
NIPEBPAIICHUSX.

9. IIpu kakoif TeMIiepaType HaCTYIMUT PAaBHOBECHE B CUCTEME

CO(r) + 2H2(r) > CH3OH(}K) ; AH=-128,05 xJIx.

OtBer: 385,5K.

10. Beruncimre AH, AS?, AG® peaknum, mpoTeKaromeii 1o ypaBHEHUIO

F6203(K) + 3H2(r) = 2FC(K) + 2H20(r)

Bo3Moxna 1u peakuust BocctaHoBiienus: Fe,O; Bogopoaom npu 500 u 2000K?

Otset: + 96,61 x/Ix; 138,83 xJIx/Momab; 27,2 kJx; -181,05 x/[x.

11. OnBITHBIM ITyTEM YCTAHOBJIEHBI TETUIOTHI CTOPAHUs aMOP(HOTO YIJIsl M ajiMasa:

C(VFOﬂb) + O, = CO; +409,2 xIIx

Caamvaz + O, = CO, +395,5 k/Ix

Paccumnraiite TemnoBoi 3(deKT amuioTpOrmHOTO mepexoaa aMopHOro yIiis B aiMas.
OtBer: +13,7x/Ix.

CropocTh XMMHYECKHUX peaKkunil. XuMH4YeCcKoe PaBHOBeCHE.
BOHpOCbI OJIF MOATOTOBKU:

1. IToHsiTHE CKOPOCTH XMMUUYECKON PEAKIINH, €€ KOJIUUECTBEHHOE BHIPAKECHUE.

2. @aKTOpBbl, BIUSIONIME HA CKOPOCTh XUMUYECKON PEAKIUH.

3. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT KOHIEHTpAlMd PEarupyrouux Be-
1IECTB. 3aKOH JeHCcTBUS Macc. Ero mpuMeHeHue AJisi TOMOT€HHBIX U T€TEPOr€HHbBIX MpOoliec-
COB.

4. KoHCTaHTa CKOPOCTHU peaklnu. 3aBUCUMOCTh KOHCTaHThl CKOPOCTH OT TeMIEpaTyphl.
YpaBHenue AppeHnyca.

5. IlapannenpHble, MOCIEI0BATEIbHBIC, CONPSIAKECHHBIE U LICITHBIE PEAKIIUU.

6. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT TeMIIepaTyphl, TEMIIEpATYPHBIN KOA(DPUITHEHT.

7. DHeprus akTuBauuu peakiyu. [TIoHsTrue 00 aKTUBHBIX MOJIEKYIaX.

8. Karanus. Bnusinue katanu3aTopoB HA CKOPOCTh PEAKIIUH.

9. Bunpl kaTanu3a: TOMOTE€HHbBIN, T€TEPOTCHHBIN, MUKPOTETEPOT€HHBIN, MOJ0KUTEIIbHBIM,
OTpHUIIATEIbHBIN, aBTOKATAIN3, TIOHATHE 00 MHTUOUTOPAX.

10. OcobeHHocTH (PepMEHTOB Kak KaTaau3aTopoB. Poyib epMEHTOB B OHMOIOTHYECKHUX
npoleccax.

11. Mexanu3M KaTaIuTHICCKOTO ACHCTBHS.

12. ObpaTumbie U HEOOpATUMble XUMHUYECKHE PEaKIUU. Y CIOBUS 0OpaTUMOCTH U HEoOpa-
TUMOCTH XHUMHUYECKUX MTPOLECCOB.

13. XuMuueckoe paBHOBECHE. Y CIIOBUS XUMUYECKOTO PABHOBECHSI.

14. KoHCcTaHTa XUMHYECKOTO PAaBHOBECHUS U €€ CBS3b C M3MEHEHUEM 3HAUYCHUSI YHEPTUU
['n66ca. KoHCTaHTBI TOMOTE€HHBIX M TE€TEPOTEHHBIX PEaKIUW, UX BBIPAXKEHUS Yepe3 Maplu-
aJbHbIC JTABJICHUS W KOHIEHTpAIMU. Pa3iuyHbIE TUIIBI KOHCTAHT PABHOBECHS: KOHCTaHTA
JIACCOLMALINY, TPOU3BEICHUS PACTBOPUMOCTH, KOHCTAHTa YCTOMYUBOCTH U JIP.

15. Cmemienne xumuyeckoro paBHoBecus. [Ipunuun Jle-llarense. CmeleHne xuMmuye-
CKOTO pPaBHOBECHSA MPU M3MEHEHHWU KOHIICHTPALUM pPearupyroimx BEIIECTB, TEMIIEPATYPHI,
JIaBIICHMUSI.

3ajauM U ynpaKHeHus ISl CAMOCTOSITEJIbHOTO PelleHus .
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1. OkxucneHue ceppl W €€  JHOKCHJA  NPOTEKAET IO  yPaBHECHUSIM:
a) S(K) + Oz(r) = SOz(r); 6) 2802(1“) +0,= 2SO3(F)

Kak u3MeHHTCSI CKOPOCTh 3THX peakluid, €ClI 00bEMbI K10 U3 CUCTEM YMEHBIIUTH B
4yeThIpe pasza’?

2. Hamumwre BbIpaK€HHE JJII KOHCTAHThl PaBHOBECHUS] TOMOT€HHOW cucTeMbl Ny +
3H, < 2NHj;. Kak u3MeHuTCs CKOpPOCTh NPSIMOM peakiuu — oOpa30BaHUsI aMMHaKa, €CIH
YBEJIMYHUTH KOHIIEHTPAILIMIO BOJOPOa B TpU paza?

3. Peakmus uzaer no ypaBHeHuto Ny + O, = 2NO. KoHiuleHTpanuum UCXOJHBIX BEIIECTB /10
Hayana peakiuu obumn [N2] = 0,049 mons/ma, [O2] = 0,01 Mosb/n1. Beraucinte KOHIIEHTPAITUIO
ATUX BemecTs, korma [NO] = 0,005 wmoms/#.

Oteetr: [N;] = 0,0465 wmomw/a; [O2] =0,0075 moib/m1.

4. Peakuus uJeT o YpaBHEHHIO N» +3H, = 2NH;.
Konmnenrpanmuu  ydacTByromux B Hedl  BemectB (Monbp/m):  [N] = 0,80;
[H2] = 1,5; [NH3] = 0,10. Beiuucnure KoHIEHTpau Bogopoaa u ammuaka [Nz] = 0,5
MOJIB/JI.

OtBert: [NH3] = 0,70 mons/x; [H,2]=0,60 Momb/11.

5. Peakuus uner no ypaBuenuto Hy + I, <» 2HI. KoHcTaHTa CKOPOCTH 3TOW peaKkuuu
npu HekoTopoil Temmeparype paBHa (,16. McxonHble KOHLEHTpAlUU pearupyroumx
BemiecTB (Mouib/n): [Hy] =0,04; [I] = 0,05. Beruucnute HayaabHYIO CKOPOCTh PEAKIINHU U €€
ckopocTb mipu [H,] = 0,03 moms/m.

Otset: 3,2-10%; 1,92 -10*.

6. Boluuciaure, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PEAKIINH, MPOTEKAIOIIECH B ra30BOil
¢asze, ecnmu noHn3uTh Temieparypy ot 120 go 80°C? TemmnepatypHblii KO3h(GUIIUEHT CKOPOCTH
peakuuu 3.

7. Kak M3MEHHTCS CKOPOCTh PEaKIMH, MPOTEKAIONIeH B ra30Bo ¢ase, MpU MOBBIIICHUN
TemnepaTypsl Ha 60°C, eciiu TeMnepaTypHblii KO3(QGHUIMEHT CKOPOCTH JaHHOM peaKiuu 27?

8. B romorennoit cucreme CO + Cl, <> COCl, paBHOBECHbIE KOHLIEHTPALIMU PEArnupyro-
nmx BemectB (Mosp/in):  [COJ = 0,2; [Cl,] =0,3; [COCI1;] = 1,2. Beiuuciure KOHCTaHTY
PaBHOBECHSI CUCTEMBI U UCXOHbIE KoHILIeHTparuu Cl, u CO.

Otset: K =20; [Cl2]uex = 1,5Momb/i1; [COJucx= 1,4 Mons/m.

9. B romorenHo# razoBoii cucreme A + B« C + D paBHOBecHMe yCTaHOBWJIOCH MIPU KOH-
nentpauusx (mosws/n): [B] = 0,05 u [C] = 0,02. KoncranTa paBHOBecus cucteMbl paBHa 0,04.
Brraucnure ncxoaHbIe KOHIIEHTpaK BemecTs A u B.

OtBeT: [Aluex = 0,22 Mon/11; [Bluex =0,07 Mosb/m1.

10. Koncranta  cKOpocTHM  peakiuu  paszioxkeHus N,O, mporekaroiieid 1Mo ypaBHe-
o 2N,O = 2N, + Oy, paBHa 5-10 * Hauanbnas xonuentpauus NoO pasHa 6,0 MOJIB/IL
Brluncnure HayallbHYO0 CKOPOCTh PEAKLMU U €€ CKOPOCTb, Koraa pasnoxkurcs 50% N,O.

Orser: 1,8- 102, 4,5 -10°.

11. Hanummre  BbIpaXKeHWE JUIsl KOHCTAHTBl  PAaBHOBECHS F€TEPOTE€HHOW CUCTEMBI
C + H,O(r) «& CO +H,. Kak cienyer M3aMeHUTh KOHIICHTPAIIMIO W JIaBJICHUE, YTOOBI
CMECTUTbh PaBHOBECHE B CTOPOHY 0OpaTHOM peakiiuu — 00pa30BaHUs BOJSHBIX MapoB?

12. PaBHOBeCcHE TOMOT€HHOW CUCTEMBI

4HC1(r) + O, «>2H,0(1) + 2C1x(T)
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YCTAHOBUJIOCH MPHU CIHEAYIOIUX KOHUEHTPAUUSIX pearupyromux BeHecTB (MOJIb/J):
[H2O]p = 0,14; [Cl2], = 0,14; [HC1]p = 0,20; [O,], =0,32. Bbrurcinre HCXOHbIE KOHIIEHTPALIUH
XJIOPOBOAOPO/IAa U KUCIOPOJI.

Otsert: [HCI Jucx = 0,48 Monb/m1; [O2]uex = 0,39 Momw/mm.

13. BerurciauTe KOHCTaHTY PABHOBECHSI JJIsl TOMOT€HHON CUCTEMBbI

CO(1r) + HO(1) <> COx(1) + Ha(1)

€CJIM PaBHOBECHE KOHIIEHTpAIuK pearupyromux BemiectB (Moiis/i): [COJp = 0,004; [H2Olp =
0,064; [CO]p =0,016; [Ha], = 0,016. Uemy paBHBI HCXOQHBIE KOHUEHTpaLKKU BoAsl 1 CO?

Ortset: K = 1; [H2O]ucx = 0,08 monw/11; [COJucx = 0, 02 Monb/m.

14. KoHcTaHTa paBHOBECUSI TOMOTEHHON CUCTEMBI

CO(r) + H,O(r) <> CO; (1) + Ha(1)

P HEKOTOPO#l TeMreparype paBHa l. BeruucinTte paBHOBECHBbIE KOHIEHTpPAlMU  BCEX
pearupyroImmx BEIIECTB, €CIU HCXOJAHbIe KOHIeHTparuu paBHbI (MOJIB/T): [CO]uex=0,10;
[H20]1ex=0,40.

Ortsert: [CO,],=[H.],=0,08, [CO],=0,02.

CKopoCcTh XMMHYECKUX PeaAKIM.
PeakTuBbl M 000pynoBaHWe: MNPOOMPKH, IMWIMHAP, CEKYHIOMEpP, PacTBOpP TUOCYJb(darta
Hatpus (1:200), paz6aBnennas cepHas kucinora (1:200), aucTuuMpoBaHHas BoJia
OmnbiT Ne 1
Bausinne nmpupoabl pearupyouX BelleCTB HA CKOPOCTh XMMUYECKUX PeaKIuid.

Jlst mpoBeieHrsT OMBbITa YKPEMUTh B IMITATUBE MPOOUPKY C Ta300TBOIHOW TPYOKOM, CBO-
OOAHBIN KOHEI[ KOTOPOM OMYCTHTh B KPUCTAIM3aTOp ¢ BOAOU. [pyryio mpoOupkKy, 3amod-
HEHHYIO BOJIOH, IEPEBEPHYTh BBEPX JHOM U OMYCTUTh B KPUCTAIIU3ATOp ¢ Bono. [Ipobup-
Ky C ra300TBOJAHON TpyOKO# 3anmonaHuTh Ha 2\3 o6bema 0,1H pacTBOPOM YKCYCHON KHCIIOTHI,
3aTeM BHECTH TyJa 2-3 TpaHyJibl LIMHKA, PEABAPUTEIHHO MPOMBITHIE BOJION U BBICYLIEHHBIE
bunbTpoBabHONW OyMmaroi. 3akpbITh MPOOUPKY MPOOKOM ¢ Tra300TBOAHON TPYOKOM, KOHEI
KOTOPOHM TMOJ| BOJOM MOABECTH IOJ OTBEPCTHE MPOOMPKH C BOAOH (CIEAUTH, YTOOBI B
npoOUPKY HE MPOHMK BO3/YX, M UTOOBI HE BBUIMJIACH U3 Hee BoAa). C MOMOIIBIO CEKYHIOME-
pa Wik METPOHOMA OTMETUTh BpeMsl 3all0JTHEHUSI TPOOUPKU ra30oM.

[lo OKOHYaHUU OMBITA BBUIUTH YKCYCHYIO KHCJIOTY U3 MPOOUPKU, TPOMBITH LIMHK, BBICY-
HIUTH ero (GuibTpoBaibHOM Oymaroi. IIpoBecTr OmbIT CHOBaA, 3aMOJHUB MPOOUPKY Ha 2\3
o6bema 0,1H pacTBOPOM COJITHOW KHCIIOTHI.

CpaBHUTH CKOPOCTH B3aMMOJICHCTBHS C LIMHKOM COJITHOM M YKCYCHOM KHCJIOT OAMHAKO-
BOUM KOHIIEHTPAIIMU M OOBSICHUTH HAOIIOAACMbIC SIBIICHHSI.

OmnbIT No2
3aBHCUMOCTH CKOPOCTH PEAKIUM OT KOHIEHTPAIIUM PearupyrIux BelecTs.

a) K 11 pactBopy tocynbdara Hatpus Na,S,0Os; nmpunuth 2H pacTBOP CEPHOUN KUCIOTHI
H,SO4

Hab6nrogaTh moMyTHEHHE pacTBOpa, KOTOPOE BHI3BAHO B3aMMOJIEUCTBHEM THOCYJb(aTa
HATPHS U CEPHOM KUCIIOTHI C BbIIEJIEHUEM CBOOOJIHOM CephI:

NaxS$;03 + H2SO4 [ NaxSO4 + S + H,O+S0:

Bpewmsi, koTopoe MpoXOoauT OT Hauyaja pPeakluuy IO 3aMETHOTO MOMYTHEHHS pacTBOpa
XapaKTepU3yeT CKOPOCTh PEAKIUU.
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0) B Tpu Gonblire npoHymMepoBaHHbIE MPOOUPKH HaIUTh pazdaBieHHbd (1:200) pacTtBOp
Thocynbgara Hatpus Na,S;0s: B nepByro — 5 mi1, Bo BTopyro — 10 mi1, B TpeThio — 15 M. K
coJIepKUMOMY TIepBOi mpoOupku a06aBuTh 10 M1 Bobl, a BTOpoil — 5 mu Boabl. B Tpu
JIpyrue mpoOMpKU HAIUTh MO 5 MJI pa3zbaBiieHHOW cepHoM KucioThl (1:200). B kaxmyro

npoOupKy ¢ pactBopoM Na,S,0O3; MpwiIuTh MO 5 MJ NPUTOTOBIECHHOM

CEpHOM KHUCJIOTHI

H,SO4 u onpenenuth BpeMsi ¢ MOMEHTA JI00ABJICHHUS KUCIIOTHI JI0 IOMYyTHEHHUSI PacTBOpa B
KaKI0 MpoOHpKe.

3anucaTth pe3yJbTarhl O caeaAywIeil popme:

Ne Ob6beMm Ob6vem | OOBem OOmuit | YcnoBHas | Bpems CkopocThb
npo- pactBo- | H,O pacTBo- | 00BEM KOHIIECH- MpoTEKa- peaKiuu
pac- Tpa- B YCJIOB-
KU H,SOq4 ba U peakuum |
S,0; MJT Na,S,0; JI0 IOSB- eINHU-
HUS MYTHU v=1/t

1 5 10 5 20 1C

2 10 5 5 20 2C

3 15 - 5 20 3C

Te >xe pe3ynbTarthl M300pa3uTh TpadUUECKH, OTIOXKHB HA OCH aOCIMICC YCIOBHBIC
KOHIIEHTpAIlMH, a Ha OCU OPJMHAT — CKOPOCTHU peakiuu v=1\t

CrenaTp BBIBOJ O 3aBUCMMOCTH CKOPOCTH PEAKLMH OT KOHLIEHTPALUHA PEarupyronmx
BeniecTB. COrIacyroTCs JId Balll HAOMIOACHUS C 3aKOHOM JIEHCTBUS Macc?

OmnbiT Ne 3
3aBHCHMOCTH CKOPOCTH PEAKIMHU OT TeMIIEPATYPbI.

s ombiTa B3s1Th pazbasienHsbie (1:200) pactBopsl NaxS,03 1 H,SO4

Hanute B Tpu GosbIiMe poHyMepoBaHHbIe pooupku nmo 10 mi pactBopa Na,S,0;3 , B
Apyrue Tpu npobupku — mo 10 My pacTtBopa CepHOl KUCIOTHI M Pa3leUTh UX Ha TpU
napsl: o nmpooupke ¢ pactBopom Na,S,0s u ¢ H,SO4 B ka0 mape.

OTMeTuTh TEeMIlepaTypy BO3[AyXa B JIaOOpPaTOPHH, CIUTh BMECTE PACTBOPHI MEPBBIX
ABYX MPOOUPOK, BCTPSIXHYTh M OMPEICIUTh BPEMs C MOMEHTa J00aBICHUS KUCIOTHI [0
IIOMYTHEHMS pacTBOpA.

B nBe npyrue nmpoOupkyu MOMECTUTh B XUMUYECKUIN CTakaH C BOJON M HAarpeTh BOIY
10 temieparypbl Ha 10°C Bole kKoMHaTHON. CIIUTH COAEPKUMOE POOUPOK, BCTPAXHYTh
OTMETHUTb BPEMSI OT CIIMBA A0 MOSBJIECHUS MYTH.

[ToBTOPUTH OMBIT C OCTABIIUMUCS ABYMsI IPOOMPKAMU, HarPEB X B TOM K€ CTaKaHE C
BOZIOM 110 TeMnepaTypbl Ha 20°C BbIlIe KOMHATHOM. 3aNKMCaTh PE3yIbTAaThl MO CIEAYHOLIEH
dhopme:

3anucarb pe3yJabTaThl MO cjaeaywinei gopme.

No O6beM O06BeM Temmnepa- | Bpems CKOpOCTh peaKIuu
npo | pacTBopa pacTBopa Typa C° 710 B YCJIOBHBIX €IMHUIIAX
oupku | Na,S,0; mi | H,SO4 TOSIBJICHUS 1
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MYTH, | V=----

1 10 10 ' C

2 10 10 t°C +10
" C+20

3 10 10

CocTaBuTh TpaduK, WUTFOCTPUPYIONTUN 3aBUCHMOCTb CKOPOCTH PEAKITUU OT TeMIIepa-
TYPBI JUIsl JAHHOTO OMbITa. J[J1s 3TOT0 HA OCH abCICC HAHECTH B OMIPEIeNIEHHOM MacIiiTabe
3HAQYEHUs1 TEeMIEpPaTyphbl ONBITOB, @ HA OCU OPAMHAT — BEJIMUMHBI CKOPOCTU PEAKIUU V =
1/t.

Crnenatb BBIBOJ O 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pPEaKIUU OT TEeMIIePaTyphl.
Kakue 3HaueHus] mpUHUMAET TEMIEepaTypHbId KOAIDPUIIUEHT JJisi OOJIBIIMHCTBA XUMUYE-
CKUX peakiui?

A

\Y

0 t >

HUcciaenoBanue cMeleHUs XUMHUYECKOT0 PABHOBECHS

Hean: 3yunTh BIUsiHUE U3MEHEHMSI KOHLIEHTPALMK U TeMIIepaTypbl COCTOSIHUE XUMU-
yeckoro papHoBecus. CpaBHUTH pe3yJbTaThl HAOIIOMCHUA ¢ MPOTHO30M Ha OCHOBE TMPHH-
nura Jle [llarenne.

PeakTugbl 1 0o00OpynoBaHHe: XMMUYECKUE CTakaHbl BMeCTUMOCThIO 100 m 250 mu
IITATUB C r3p06HpKaMH, MUTETKU TJIa3HbIE WM KaleJbHUIIbI, Ta30Bas rOPesiKa, HACHIIIEH-
ueie pactBdpsl FeCl;, KNCS; pactBop KF,C(KF) = 1 mons/m; pactBop I, C(I) = 0,05
MOJIB/JT; paCTBOP Kpaxmara.

CymHoctb padotsl. [IpoBoauTcs Bu3yaabHOE HAOMIOACHUE 32 U3BMEHEHUEM UHTEHCHB-
HOCTH OKpPAacKH pacTBopa, coaepskamero xjopup xene3a (III) m tuonmanar kamus. B
pacTBOpe 00pa3yrOTCsl KOMILJIEKCHbIE COEIMHEHMSI KPACHOTO 1IBETA!

Fe + nNCS - < [Fe(NCS), 3" (n=1+6)

CwMmellieHre paBHOBECUSI OXKUIACTCS MpPHU J100aBJICHUU MO OTAECIBHOCTU HMCXOJHBIX Be-
IeCTB U pTOpUIA Kajausi, 00pa3yroLIero ¢ HOHOM KeJjle3a HEOKPaIICHHbI KOMILIEKC:

[Fe(NCS), ]*™ +nF~ <« [FeF,]*" +nNCS"-

AHanmornuHble HaOTIOEHUS BEIYTCS 3a PaCTBOPOM, COAEPIKAIINM Kpaxmall U MO, IPU
HarpeBaHUM U OXJIAXKICHUU:

ILL, + (CsHio0s)n <> Lre (CsHi005)n

KENTHIA OECIIBETHBIN CUHUU
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OmnbiT Nel.

CMeleHne XMuMHY€CKOr0 PABHOBECHS PU U3MEHEHUN KOHI[EHTPAIIMH PeareHToB.

B xumnueckuit crakan BHocaT 10 mut BoAbl M Mo 1 Karmie HACHIIEHHBIX PACTBOPOB
FeCl; u KNCS. IlonyueHHBIH pacTBOp pacHpeaesisitoT Mo 4deTbhipeM npooupkam. [leppas
npoOupka ocraercst Juisi cpaBHeHUs, B ocTaibHbie MpoOUpKH MO oyepenu A00aBisioT: 1
karo pactBopa FeCls; 1 kammo pactBopa KNCS; 1-3 xamum paznensHo pactBopa KF.
Kaxxnprit pas mociie 100aBiIeHUsT peakTUBA PACTBOP B MPOOHPKE MEPEMENTUBAIOT U HAOITIO-
JAI0T U3MEHEHUE NHTEHCUBHOCTU OKPACKHU.

Pe3ynbrarel HaOM0IeHUI BHOCST B TaOJMIly WIJIM 3aITUCHIBAIOT MHBIM 00pa3oM IO CBOe-
MYy YCMOTPEHHUIO.

I[Ipo- JloGaBieHHbIN Habmonenue Hamnpasnenue

oup pEaKTUB WHTCHCHUBHOCTH | CMEILIEHUSI paB-

Ka OKpacku HOBecus (BJIEBO
WJIU BIIPABO)

1 «CBuUaEeTEIDL)

2 FeCl;

3 KNCS

4 KF

JlenaroT BBIBOA O COOTBETCTBUM HaOmroaeHuid npuHuuny Jle Hlatenbe. 3anucsiBaroT

BeIpaxkeHue 3IM 1 Hab1t01aeMOT0 paBHOBECUS
OmnbiT Ne2.

CMeleHne XMUMHY€CKOr0 PABHOBECHS IIPH M3MEHEHHUH TeMIIepaTyphbl.

B crakane BMectumocThio 250 MJT HarpeBaroT BOly MOYTH 10 KuneHus. B nse npobup-
KA BHOCAT MO 2 MJI pacTBOpa Kpaxmana U JoOaBIAIOT TyjAa ke 1o 1 Mul pacTBopa MoOJa.
Hab6umonaror uBet odpas3oBasiierocs pactsopa. OqHy U3 NPOOMPOK OIyCKAIOT HAa HECKOJIb-
KO MHUHYT B ropsuyio BoAy. BTopyro mpoOupky ocTaBisioT juis cpaBHeHusa. HaOmromaroT
u3MeHeHne okpacku. OXJaxIal0T HArpeTyl MpoOHMpKY, OMYyCTHB €€ B XOJOJHYIO BOIY,
npooJiKast HaOI0JEHUE 32 OKPAacKo# pacTBopa. JlenaroT BHIBOA O HAIMYUHM PABHOBECUS U
0 €r0 CMEILEHNH IIPU U3MEHEHUN TEMIIEPATYPHI, a TAKXkKe 0 3Hake A ; H.

KonTposabHbIe BONPOCHI.

1. B xakoMm HampaBieHuU OyAeT CMEIIaThCs pPaBHOBECHE MpU pa30aBIEHUU pPacTBOpa
BOJIOM B IIEPBOM OIbITE?

2.Chopmynupyiite npuniui Jle [larensbe.

3. Kakue TepMopnHaMuyecKue AAaHHbIE HEOOXOAMMBI Ul pacueTra KOHCTaHThI PaB-
HOBecHs?

4. Ilpu yBenu4eHUH TeMIIEpaTyphl YBEIMUMBAIOTCA CKOPOCTU KaK NPSIMOM, Tak U oOpat-
HOW peakuui, Torga Imo4yeMmy MPOUCXOAUT CMeuleHue paBHoBecus? M3meHnsercs nu npu
3TOM KOHCTAHTA PaBHOBECHSA?

5. HannmuTe peakuuio noHa )Kelie3a ¢ THOUMAHATOM Ipu 1 = 3.

3agaum u ynpaskHeHHMs IS CAMOCTOSITeIbHOM padoThI:

1. IlpuBenuTe nmpuMepsl peakluid, MPU KOTOPBIX BHYTPEHHSA SHEPIHs BEUIECTBA Iepe-
XOJIUT B MEXaHUYECKYIO, JIEKTPUUECKYIO, CBETOBYIO, TEIJIOBYIO SHEPTHIO.
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2.MI3BeCTHO, YTO KOHEUYHBIMH MPOAYKTAMH IMpEBpAIICHHUs] OEIKOB B OpraHu3Me siB-
JISIFOTCS BOJIA, YTIIEKUCIBIN ra3 1 MoyeBrMHA. OTiiMyaeTcs U TEIioTa IpeBpalleHus 0eiaKka B
OpraHu3Me OT TEIUIOThI cropanus 0emnka’?

3.Paccumraiite A ; H° mna peakumun 2NO(T) + Ox(r) = 2NOyx(T), HCHONB3ys TaOIMYHBIE
JaHHBIE 110 TEII0TaM 00pa30BaHMSI BEIIECTB.

4. Paccuuraiite A ; H® ruaparanyu xmopuaa Kalblys 10 TeKCaruapara, UCrob3ys Tab-
JMYHBIE TaHHBIE MO TETUIOTaM PACTBOPEHUSI BEUIECTB.

5. PaccunTaiite A ; H’ GHOXUMHYECKOrO OPOIKEHHS TIIFOKO3bI

C6H1206(K) = 2C2H5OH(F) + 2C02(F)

UCIIONIB3Ysl TAOTUYHBIC JAHHBIC 1O TEMJIOTaM CTOPAHUS BEIIECTB.

6. Paccunraiite A ¢ H® popmansaeruna, ucrnons3ys TaOaMYHbIE JAHHBIE IO TEILIOTAM
CropaHusl BELLECTB.

7. Tennota muasnenus nbaa mpu 273° K cocrasnser 6,03 xJx/Monb. Paccunraiite A S°
IUTABJICHHUS JIbJIA.

8 PaccunTaiite A ; G° peaknun NH; + H,O = NH;* + OH" , ucnionb3ys tabnuuHbIe

JlaHHbIE.

9. Paccuwnraiite A ; H u A ; G° pacTBOpeHuns HUTpaTa Kaums, UCIIOJIB3Yys TA0IMYHbIE

nannbie 1o A t H u A ¢ G° runparupoBannbix nonos .Kakoii ¢pakrop — sHepreTuye-
CKHMI WJIM SHTPONUUHBIA — OMNpeEesieT HalpaBJIeHUe Mpolecca Npu CTaHAAPTHBIX YCIIO-
Busix? [IpeBbIiaeT mu pacTBOPUMOCTD Kaliust HUTpaTa 1 Mob/n?

10.01 kakux GaKkTOpOB 3aBUCUT YHCIOBOE 3HAYECHNE KOHCTAHTHI PABHOBECHS?

11. Bausier 11 kataqu3aTop Ha MOJOKEHUE PABHOBECHUSA? 3aBUCHUT JIM YHMCIIOBOE 3HAYe-
HU€ KOHCTaHThl pABHOBECHSI OT KaTajau3aTopa?

12. B xakoM HampaBlIeHUHN UIYyT PEAKLUU MPU yKa3aHHBIX KOHIICHTPAIUIX (MOJIB/M):
a) Ba®' + SO* = BaSO4|

1,05-10° 1,05-10°
0) [ZnBry]> = Zn** 4+ 4Br*
0,1 0,1 0,1

AucnepcHblie cucrtembl. PacTBOpbI.
Bonpocekl /151 NOATOTOBKHU:

1. Knaccugukanust 1uCriepcHbIX CHCTEM IO pazMepy yactuil. Kommouansie pacTBOpHI,
[IOJIyYEHHME U CBOWCTBA.

2. HctunHble pacTBOpbl. Mexanusm mpouecca pactBopeHus. ConpBaTanus IpHU pac-
TBOpeHuu. TepMoarMHamMuKa rporecca pacCTBOPEHHUS.

3. PacTBOpuMOCTB TBEPIBIX BEIECTB B BoJE. KOaQpuImeHT pacTBOpUMOCTH U €ro 3a-
BHCHMOCTb OT TemIieparypbl. KpuBble pacTBOPUMOCTH, HACBHILICHHBIC, HEHACBIIICHHBIE U
[IEPEHACBIILEHHBIE PACTBOPBI.

4. PacTBOPUMOCTB Ia30B B )KMJIKOCTH. 3aBUCUMOCTh PACTBOPHUMOCTH OT TEMIIEPATYPHI
u nasnenus. [lapuuanbHoe gaBieHue ra3000pa3HOTo BellecTBa. 3akoH ['eHpu.

5. B3aumHast pacTBOPUMOCTD KHUAKOCTEH. E€ 3aBUCUMOCTB OT pa3inyHbIX (PaKTOPOB.

6. CriocoObI BEIpAKEHUSI KOHIICHTPAIIMH PACTBOPOB:

a) KOHIIEHTPALMK: MOJISIPHAs. U MaccoBas;

0) 10JIT paCTBOPEHHOTO BEIIECTBA: MAaCCOBAsi, MOJIbHAS U 0ObEMHAS;

B) MOJISLTILHOCTD;
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') TUTP.
3ajauM U ynpaKHeHus1 ISl CAMOCTOSITE/IbHOI padoThl.
1. Haiitu MaccoByro 10110 XJIopHaa Kanus B pactBope, coaepxkaiiem 40r KCI u 280 r
BOJIbI.
OtBeT:12,5%.
2. Cxonbko rpaMMoB Na,SOs noTpebyercst it IpUroToBiaeHus Si 8%-Horo no mMacce
pacTBopa ¢ mIoTHOCTHIO 1,075 1/mi?
OtBet:430 r.
3. 1 ma 25%-noro pactBopa comepxut 0,458 r pactBopenHoro BemiectBa. KakoBa
MJIOTHOCTh 3TOTO pacTBOpa?
Otser: 1,83 /M.
4. U3 400 r 50% pactBopa H,SO4 BeimapuBanuem yaaimuau 100 r Boasl. Yemy paBHa
MaccoBas noJist H,SO4 B ocTaBiiemcs pactBope?
OtBeT: 66,7%.
5. IIpu 25°C pactBopumocts NaCl 36 r B 100 r Boasl. Haiitn maccoByro gomo NaCl B
HACBIIIEHHOM PacTBOPE.
OtBeT: 26,5%.
6. Ckonpko rpammoB 30% pactBopa NaCl nyxHo 100aButh K 300 T BOJbI, 4TOOBI MO-
nyunts 10% pactBop comnm.
Otsert: 150 T.
7. B kakoil Macce BOABI HYKHO PacTBOpUTH 67,2 1 ra3000pa3HOTO XJOPOBOAOPOJIA
HCI (n.y.), yto6s1 monyuuts 9% pactsop HCI?
Otset:1107 1.
8. Kakyto maccy 20% pactBopa KOH namo nob6asuts k 1kr 50% pactBopa KOH, uto-
Ob1 TOIy4yuTh 25% pacTBOp HIen0un?
OtBert: 5 Kr.
9. Onpenenuts MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOTy4eHHOM cMmenieHneM 300r
25%-noro u 400r 40%-HOTO PaCTBOPOB COJIH.
Ortsert: 33,6%.
10.Kaxoit o0beM Bojibl Hago npudaButh K 100 mu 20%-noro pactBopa HoSO4 (p=1,14
/M), 4TOOBI MOTYYUTh 5%-HBIM pacTBOpP?
Otsert: 342 mi.
11. Do xakoro obwema Hamo pazbaButb 500 mu 20%-noro pactBopa HCI (p=1,1 52
r/mit), uToObI oy4uTh 4,5%-Hb1it pactBop (p=1,029 r/min)?
OrtserT: 2,49 1.
12. TInotHocth 26%-noro pactBopa KOH paBua 1,24 r/mun. Ckonpko moiar KOH
HaXOJMUTCS B 5 J1 TaKOTroO pactBopa’?
OtBeT: 28,7MOJIb.
13. ns npurotoBieHus 5%-noro pactsopa MgSO, B3sito 400 r MgSO4-7H,0. Haiitu
MAaccCy MOJYyYE€HHOI'0 PacTBOpA.
OtBer: 3,9 xT.
14. B kako#t macce Bobl HY>KHO pacTBopuUTh 25T CuSO4-5H,0, uToObI nonyuuts §%-
HbIi pacTBOp CuSOy4?
Otser: 175 1.
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15. Haiitu maccy Hutpata Hatpust NaNQOs, HeoOxoaumyro ajisg mpurotoBiieHus 300mi
0,2M pactBopa.

OtBer: 5,1T.

16. B xakom ooweme 0,10 H. pacTBopa coaepxkutcst 8 r CuSO4?

Otger: 1.

17. Haiitu MmonsipHOCTh 36,2%-HOro pacTBOpa COJISIHOM KUCIIOTBI, IIJIOTHOCTh KOTOPO-
ro 1,18 r/mi.

Otsert: 11,7 Mmonw/n

18. Cxonbko mi 96%-noro pactBopa HoSO4 ( p=1,84 r/Mi1) HYKHO B3Th AJISL IPUTO-
toByienusi 1 1 0,251 pactBopa?

OtBer: 6,9 ML

19. Kakoit o0vem 0,1M pactBopa H;PO4 moxHO mpurotoButs u3z 75 miu 0,75 H pac-
TBOpa?

Otsert: 187,5 Mmn

20. B 1 xr Boabl pactBopeno 666 r KOH; nminotHocTh pacTtBopa cocraBiser 1,395
r/min. Halitu: a) maccoByto noiato KOH; 6) MOJsspHOCTB; B) MOJIBHBIE JTOJIH IIEJIOYU Y BO/IBI;
I') MOJISUTBHOCTb.

Ortgert: 40%; 9,95M; 0,176; 0,824; 11,9 Mmonb/KT.

21. ITnotHocTh 15%-HOTO pactBOpa cepHoi KuciaoThl paBHa 1,105r/mi. Berauciuthb
MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA U MOJISIPHOCTh ATOTO PacTBOpa.
Ortser: 3,38u.; 1,69

PacrBopsbl. IIpuroroB/ieHue pacTBOPOB ONPeeIeHHON NPOLEHTHOMI

KOHICHTPaIUH.
PeakTussl u o6opyaosanue: Na,CO;[ 110 H,O, BaCl,[12H,0, HCI, apeometp, mep-
HBIN MUIMHIP, XUMUYECKUN cTakaH, MepHas koyi0a Ha 250 mu
OnbiT Nel
IIpuroros/ieHUe pacCTBOPOB OIpPe/Ie/ICHHON NPOLEHTHOM KOHUEHTPAUN
U3 TBEPAOIo BelecTBa U BOJbI

[TpuroroButh 200r 5%-HOTO pacTBOpa KapOOHATa HATPUS U3 KPUCTAILIMYECKON COAbI
Na,CO5 (110 H,O u Boagl.

Berauciuts, kakas macca Na,COs [110 H,O tpebyercs ayst mpurotosienust 200T 5%-
HOTO pacTBoOpa B pacyere Ha 6e3BoaHYI0 coiib NayCOs.

OTBeCcUTh 3Ty Maccy U3MEIbUYEHHOW COJIbl B MPEJIBAPUTEIHHO B3BEIICHHOM CTaKaHYU-
K€ Ha TEXHOXUMHUYECKHUX Becax ¢ TOUHOCTHIO 10 0,01T.

Paccunrath, Kakoii 00beM BOJBI HEOOXOIUM JJIS PACTBOPEHUS B3ATOW HaBecku. OT-
MEPUTh MEPHBIM IHIJIUHIAPOM 3TOT 00HhEM BOJBI. BBUINTH BOAY B CTakaH M PacCTBOPHUTH B
HEW OTBELICHHYIO COJIb.

N3mepuTh TemnepaTypy NPUTOTOBIICHHS pacTBOPA W, €CIIM OHA HE paBHA TEMIIEpaTy-
pe, KoTopasi ykazaHa B TaOJMIEe, IOBECTH €€ J0 yKa3aHHOW BEJIWYMHBI, HarpeBas WId
OXJIaXKJasi pacTBOP.

BeuuTh pacTBOp B CyXOW (WJIM OMOJOCHYTHIA 3TUM PACTBOPOM) BBICOKUN Y3KUM ITHU-
JUHAP U OIYCTUTh B HETO apeOMETP TaK, YTOOBI OH HE Kacalicsi CTEHOK cocyaa. OTMETUTh
TO JEJIEHUE MIKaJbl, KOTOPOE COBMAJAECT C YPOBHEM JKHUJKOCTH B LIWJIMHAPE, MPOU3BEIS
OTCYET MO IIKaJI€ CBEPXY BHHU3. ApPEOMETp NMPOMBITh BOJOH, BBHITEPETh J0CyXa U CHATh
nabopanTy. PacTBOp BBUIUTH B MPUTOTOBIEHHYIO CKIISHKY.
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[To HaliieHHOW MJIOTHOCTH, MOJIb3YSACh TAOJIUIEH, ONPEAEIUTh MPOLEHTHYIO KOHIICH-
tpaiuio Na,CO3; B pactBope. Ecinu B Tabnuiie HET 3TOM BEJIMYMHBI TUIOTHOCTH, a €CTh
HEMHOTO MEHbIIas WU OoJibllias, TO BBIYUCIUTH KOHIEHTPALMIO, HCIOJNb3YS METO
uHTepnonsuuu. CpaBHUTH NMOJYYEHHYIO BEJIMUHHY C 3aIaHHON KOHLEHTPALMEN pacTBOpA.

PaccunTaTe MONSIpHYIO 1 HOPMAJIbHYIO KOHIEHTPALUH IPUTOTOBIEHHOTO PACTBOPA.

OmnbiT Ne2
IIpuroroBiieHue pacTBOPOB ONpPeAeJeHHON NPOUEHTHOH KOHIEHTPALMUH M3 KOH-
HEHTPUPOBAHHOI0 PACTBOPA M BOJBIL.

1. IMpuroroButh 250r 10%-HOTO pacTBOpa KUCIOTHI U3 UMEIOIIETOCS B JabOpaTOpun
pacTtBopa.

OnpenenuTs apeoMeTpoM IUIOTHOCTh PACTBOPA CEPHOW (MM COJSTHOM) KHUCIIOTHI,
MMEIOLIETOCS B IA0OpaTOPHH.

Haiitu B Tabnuile MPONEHTHYIO KOHIIEHTPAIMIO PACTBOPA KHUCIOTHI, OTBEYAIOIIYIO
HalJeHHOU IIOTHOCTH.

PaccunraTp, Kakyr Maccy 3TOrO pacTBOpa KUCIOThI HY’KHO B34Th JJIsl IPUTOTOBIICHHS
250r 10%-HOro pactBOpa, W 3aTe€M NEPECUUTATh MOJYYEHHYIO BEJIMYMHY HABECKH Ha
00BeM.

Paccunrtarh HyX HBII 00bEM BOJIbI, OTMEPUTH €I'0 MEPHBIM LIMJIMHIPOM U BIUTH B CTa-
KaH.

OTMEpPUTh MEPHBIM IMJIMHIPOM PACCUYUTAHHBIM 00BEM PACTBOPA KHUCIIOTHI, BIUThH €TO
B Boay (B cllyyae C CEpHOM KHCJOTHI BIMBATh TOHKOM CTpyedl MpU MOMEUIMBAHUU) U
TIIATENBHO MTEpEMENIaTh PacTBOP.

OxJtaguB ero 70 TeMIlepaTyphl, YKa3aHHOW B TaOIuIlEe, MEPETUTh B CyXOH MIJIUHIP U
ONPEEIUTh INIOTHOCTh APEOMETPOM.

CnuTh MOJyYEHHBIN pacTBOP KUCIOTHI B IPUTOTOBICHHYIO CKJISIHKY.

[Tonp3ysich TabnuIEeH, ONPEIeTUTh KOHIICHTPAIIUIO TTOJIYYeHHOTO PacTBOpa M MPOBE-
pPUTH TAKUM 00pPa30M TOYHOCTH BBIITOJTHEHHS OTIbITA.

Bprunciuts MOJIIpHYIO M HOPMAJIBHYFO KOHLEHTPALMH MOJIY4YEHHOTO PacTBOpA.

2. IlpurotoButh 200M1 pacTBOpa TMAPOOKUCH HATPUS TIIOTHOCTHIO 1,050 U3 KOHIIEH-
TPUPOBAHHOI'O PACTBOPA U BOJIBI.

OnpenenuTs apeoMETPOM INIOTHOCTh KOHIEHTPUPOBAHHOIO PACTBOPA.

HaiiTu mpoleHTHYI0 KOHLIEHTpALMI0 THIPOKCUAA HaTpus (Tabiviia) B UCXOJIHOM U
MOJIy4a€MOM pacTBOpax.

BrraucianTs Maccy nmpuroToBisieMoro pactBopa. PaccumTaTh HaBeCKy, a 3aTeM 00beM
KOHIICHTPUPOBAHHOTO pPACTBOpa U O0BEM BOJBI, HEOOXOAUMBIC MJII MPUTOTOBICHUS
3aJIaHHOT'O PacTBOpA.

OTMEpUTh MEPHBIM MWJIWHIPOM BBIYHUCIECHHBIE O0BEMBI KOHIIEHTPHUPOBAHHOTO pac-
TBOpA U BOJIbI, CJIUTh WX, THIATEIBHO MEPEMEIIATH KUJKOCTh U MOCJE OXJIAXKICHHS BBUIIUTh
B CYXOH BBICOKUI HWJIMHIP U ONPEACIUTh aPEOMETPOM IUIOTHOCTh MOJYYEHHOTO PacTBOpa,
a 3aT€M BBUIUTH €0 B CKJISHKY.

OnpenenuTs pacxoKACHUE HANIEHHON IIOTHOCTU M 33JJaHHOW B MPOLEHTax. Beruuc-
JIUTh MOJISIPHYIO U HOPMAJIbHYIO KOHLEHTPALIMIO MTOJIYYEHHOTO pacTBOPA.

OmnbiT Ne3
IIpuroroB/ieHHEe PACTBOPOB ONpeAe/JIeHHO HOPMAJILHON KOHUEHTPAIMA U3
TBEPAOI0 BellecTBa M BOJBIL.
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[TpurotoButs 250M11 0,5H pactBopa xiopuna 6apus BaCl, uz BaCl, [12H,0 u BojbI.
Paccunrath, kakas macca BaCl, [12H,O tpebyercs mns mpuroroBienus 250 mu 0,5H
pacTBopa xjopuaa oapusi.

OTBecUTh B NMPEABAPUTEILHO B3BEIICHHOM CTAaKaHYMKE 3Ty MAcCy COJIM Ha TEXHUYe-
CKHX Becax ¢ TOYHOCThIO 10 0,01r. B3sTyr0 HaBeCKy BChINaTh Y€pe3 BOPOHKY B MEPHYIO
K00y eMKOCThio 250MJI M TIIATETBHO CMBITh AUCTHILIMPOBAHHOM BOJOM C BOPOHKHU
OCTaBIIyIOCS Ha Hel conb. HaBecky B koiabe pacTBOPUTH B MajoM 0O0beMe BOJBI, TOIUTH
K0J10y BOAON 10 METKH, 3aKPHITh MPOOKOI M XOpOIIOo nepememaTs. [IpuiuTh monydeHHbIi
pacTBOp B CyXOWl BBICOKHMI LIMJIMHIP U ONPEAECIUTh APEOMETPOM €ro IUIOTHOCTb WU IPO-
LEHTHYI0O KOHLIEHTpauuioo (Tabmuia). 3aTeM pacTBOpP BBUIMTh B CKIISHKY. BBIYHCIUTH
MOJISIPHYIO M1 HOPMAJIbHBIE KOHILIEHTPALUH IMOJYYEHHOIO pacTBOpa. Y CTAaHOBUTH PACXOXK-
JI€HNE KOHIEHTPALMHU ITOJy4€HHOT0 pacTBOpPaA C 3aJaHHOMU.

OmnbIiT Ned
IIpuroroB/ieHHEe PACTBOPOB ONpeAe/IeHHON MOJISIPHOM KOHIEHTPaUuui
W3 KOHLIEHTPMPOBAHHOI0 PACTBOPA M BOJBIL.

[TpurotoButs 250 M 1M pacTBOpa COISTHON (UJIM CEPHOM) KUCIOTHI U3 PACTBO-
pa, UMEIOLIETrocs B TaOOpaTOPHUHU.

OnpenenuTe apeoMeTpoM IJIOTHOCTh PacTBOpa KUCIOTHl. HalTh ero mpoueHt-
HYI0 KOHLEHTpaluio (1o tabdnauie). BerauciuTh HaBecKy, a 3aTeM 00bEM 3TOTr0 PacTBOpaA,
HEOOXOAMMBINA JIJIl MPUTOTOBJIEHUS 3aJaHHOIO pacTBopa. OTMEPUTh MEPHBIM LIMJIMHIAPOM
paccuuTaHHBIA 00BEM PacTBOPA KUCIOTHI.

Hanutes B MepHYT0 K010y eMKOCTBIO 250MIT OKOJIO MTOJIOBUHBI €€ 00beMa BOJIbI U
BJIUTh B HEE (B Cly4yae C CEpPHOW KHUCIOTOM TOHKOM CTpyei) depe3 BOPOHKY pacTBOp
KHCJIOThI, OTMEPEHHBI MEPHBIM LMIMHAPOM. CMBITh KHCIOTY C BOPOHKM BOJOH, B300JI-
TaTh PAcTBOP M OXJIAJUTH €ro JO0 KOMHATHOM Temmeparypbl. Jlomuth KomOy BOAOW 10
METKH, 3aKPBITh MPOOKON M XOPOILIO MepeMeniaTs. BeITUTh MOy4eHHBII pacTBOp B CyXOid
UUJIMHIP, ONPEACIIUTh aPEOMETPOM €ro IJIOTHOCTh U 3aTEM BBUIUTH B IPUTOTOBJICHHYIO
CKIIIHKY. HaliTh NpoUeHTHYI0, MOJSIPHYI0O M HOPMAajbHbIE KOHILIEHTPAlMM pPacTBOpA.
CpaBHUB BBIUYHCICHHYIO MOJISIPHYIHO KOHLEHTPALMIO C 3aJaHHOM, YCTaHOBUTb TOYHOCTH
BBIITOJTHEHUS OIBITA.

KossturatuBHbie CBOMCTBA PAaCTBOPOB.
Bonpocel 1J11 MOATOTOBKHU:

1. Kakue cBoiicTBa pacTBOpOB Ha3bIBAIOTCS KoJMraTuBHeIMU? [lepeuncnure kommura-
THUBHBIE CBOMCTBA PACTBOPOB.

2. Kakoe siBinenue Ha3biBaeTcs quddy3ueit u or kakux GpakTopoB oHa 3aBucUT? [louemy
g dys3us npoTeKaeT camonpou3BoabHo? [Ipuunnel, BeI3biBatomye 1updysuto.

3. Ocmoc. duznueckue ocCHOBBI ocmoca. DakTopsl, BIUSIONIME HA OCMOC.

4. OcmoTHueckoe nasneHue. MaremaTuueckoe BelpaxeHue 3akoHa Bant-I'odda.

YeMm oTiIMYaeTCsI OCMOTUYECKOE JTABJIEHUE B PACTBOPAX 3JEKTPOIMTOB U HEIJIEKTPOIIH-
TOB.

5. TloHsATHE 00 U30TOHNYECKUX, THIIEPTOHNYECKUX U TUIIOTOHUYECKUX PACTBOPAX.

OHJ0-U 3K30cMOc. Pojib 0CMOTHYECKOTO JaBIEHMS B OMOJIOTHYECKUX MTPOLIECCaX.

6. Ilouemy naBieHME HACBHIIEHHBIX [1apOB HaJ pPAacTBOPOM BCEr/a HUXE, YeM HaJ 4M-
CTBIM pacTBOpHUTENIEM?

7. IlepBolii 3ak0H Payiist, ero MaTreMaTH4eCcKOe BBIPAKEHHUE.
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8. Ilouemy npu CHIBHOM Pa30aBIIEHUU PAacTBOPA AIEKTPOJIUTA €r0 U30TOHUUECKUN KO-
3¢ dULUEHT 1 NpUOINKAETCSI K YUCIy MOHOB N, HA KOTOPBIE paclaJaeTcsi MOJIEKyJa MpU
nucconuanuu?

9. IloueMy TeMIiepaTypa KHUIIEHHs pacTBOpa IIOBAPEHHOM COJIM IO MEPE BBIKUITAHMS
BO/bI moBblmaercs ( P- const), Torna, koraa txunm 4MCTOro pactBopurens npu P- const
SABJISIETCS IIOCTOSIHHOM?

10. [Touemy pacTBOpHI 3aKHMIAIOT IIPHU OOJIE€ BHICOKOH, a 3aMep3aroT MpH 0oJiee HU3KOU
TEMIIEpAType, YeM YUCTHIN pacTBopuTenb? Kak paccuutsiBarotes gy, 1 t'5y pacTBopoB?

11. B ueM cocToUT U3NYECKUN CMBICT KPHOCKOIIUYECKON U 30YTHOCKOMMYECKOMN TO-
CTOSIHHOM pacTBopuTensi? OT yero OHU 3aBUCST?

3agaum u ynpaskHeHHMs VI CAMOCTOSITeIbHOM padoThl.

IIpuMepsI perieHus 3aaa4.

3agaua Nel. PaccuuraiiTe naBiieHMe HACBIIIEHHOTO Mapa OeH30Jia HaJl pacTBOPOM
Hadranuna C,oHg B 6en3one npu 40°C, ecnu B 400 r pactBopa coaepxkutcs 128 r HadTa-
JIMHA, a IaBJEHUE HACBIIIEHHOTO Mapa YUCTOro OEH30Jia MpPU YKa3aHHOU TeMIlepaType
paBHO 24144,6 Ila.

Pemenne. /lng pemenns 3agadu cienyeT NPpUMEHUTh 3aK0OH Payns B Buae

P, = P°%4-N4 31ech Po — mckoMoe JaBlieHHE HACHIIICHHOTO napa OeH30J1a HaJ pac-
TBOpOM, P’s — JaBlIeHME HACKHINIEHHOrO Mapa YUCcToro Oenszona, Na — MOJSApHas J0Js
pacTtBoputens (OeHzona).

Haiinem monsapHyto nmonto O6eHzona, Na B manHoM pactBope. M(CjoHg)= 128
r/moinb. CrnefpoBaTenbHO, YUCIO MoJield HadTanuHa B pacTBope: n(cpoHs) = 128/128 = 1.
M(Ce¢Hg) = 78 r/monb, a uncimo Moneit 6eHszona B pacTBope: n(csHs) ~ (400 - 128)/78 =
3,49. Tlo onpenenenuro, MoJisipHas 105 6enzomna N(cene) = 3,49/(1 + 3,49) = 0,78.

Otkyna uckomoe nasienue Pa =24144,6 « 0,78 = 18832,8 Ila.

3agaua Ne2. PaccuutaiiTe Temrneparypy KuUneHUs Tyu; U TEMIIEpaTypy 3amep3aHus
Tsaw BogHOTO pacTBOpa rimuepuHa C3HgO3 ¢ maccoBoit nonei o = 15%.

Pemenune. 13 cnpaBounuka aiaa H,O naxomum K, = 0,516 u K, = 1,86. Paccuutaem
MOJISIIBHOCTh JaHHOTO pacTtBopa. Ilo ycnoButo B 85 r Boasl coaepxurcs 15 r rauue-
puHa, cienoarenabno, B 1000 r H>O comepxurcsa 15- 1000/85 = 177 r. IlockonbKy
MoJisipHass macca raumnepuHa M = 92 r/monb, yucino monei Cs;HgO3 B 1 kr BOmbI
paBHO 177/92 = 1,92, 4TO COOTBETCTBYET MOJSIBHOCTH pacTBOpa ¢, = 1,92 Moab/Kr
H,0. Cornacho cnencteuro u3 3akona Payiis:

ATwn =K cn=0,516- 1,92 =0,99.

ATsn=E- cm= 1,86 1,92 =3,57.

Nckomble BeauduHbl: ATn = 100 + 0,99 = 100,99°C;

ATz =0-3,57=-3,57°C

3agaua Ne3. Omnpenennre OCMOTHYECKOE JaBjeHUE pacTBopa caxapo3bl npu 0°C,
ecau ipu 20°C 0CMOTHYECKOE JABJIEHHE DTOTO XKe pacTBopa pasHo 1,066- 10° ITa.

Pemenne. HanmoMHuM, 4TO OCMOTHYECKOE JaBJI€HUE — 3TO MHUHUMAJIbHOE JaBlie-
HUE, KOTOPOE HYXHO NPUJIOXKHUTh K PacTBOPY, UYTOOBI OCTaHOBUTH ocMoc. COTryiacHO
3akoHy Bant-I'odda, ocmotnueckoe nasnenue (klla): Pocyy = cRT, rne ¢ —monsipHas
KOHIIEHTpalus pacTBOpa, MOJib/JI; R — MoJisipHas razoBasi noctosinuas 8,31 JIx/(moJib m
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K); T—remneparypa, K. Ilostomy cHauama cieayeT mo ypaBHeHuto Bant-I'odda
BBIYUCIUTh KOHIIEHTPALMIO JAHHOTO PAacTBOpa caxapo3bl, a 3aT€M OISITh ke M0 ypaBHE-
Huto Baut-I'opda nalitu P,cy, HO yke nipu apyroi temmneparype: ¢ = P/ (RT))=
106,6/(8,31:273)= 0,047 mons/n; Poen 2 = cRT> = 0,047- 8,31 -293 = 114,437 xlla=
114437 Ila.

3agavu 1J1 caMOCTOSITEJILHOTO PellleHUus

1. ITpu 20°C ocmotrdeckoe naBieHue Poey  BOHOTO pacTBOpa HEKOTOPOTO AJIEKTPOJIUTA PaB-
1o 4,38 * 10° I1a. Yemy Oymer paBHO Pycy , €CM pacTBOp pa30aBUThL B TPU Pa3a, a TEMIIEPa-
Typy noBbicuTh 10 40°C?

2. OcMOTHYECKOE JaBJIEHUE PacTBOPa, B 250 MJT KOTOPOTO COAEPKUTCS 2,3 T PACTBOPEHHO-
ro HeanekTposuTa, pu 27°C paBHo 249 klla. Beranciaure MOJIsSpHYIO Maccy pacTBOPEHHOTO
BEILIECTBA.

3. Yemy paBHa Macca 3THJIOBOTO CIIUPTA, coAeprkaiierocs B 1 J1 pactBopa, €clid 3TOT pac-
tBOp npu 20°C uzotonudeH pactBopy anuwimHa CcHsNH,, B 4 1 KOTOpOro coaepx urcs
18,6 r anunmHa?

4. Kak u3MEHUTCS OCMOTHYECKOE JIaBJICHHE pacTBOpa HEdJIEKTposMTa KoHIeHTpauu 0,5
MOJIB/J1 Tipu ero HarpeBaHuu ot 25°C no 75°C?

5. BynyT 11 M30TOHUYHBI BOJHBIE PACTBOPBI TTIFOKO3bI M ATHJIOBOTO CIUPTA, €CJIM UX Mac-
COBBIE JOJIM COCTABIISIIOT 15% A1 rimoko3bl U 5% 11s cnupTta?

6. KakoBa Macca pactBopeHHoro B 1,5 1 pactBopa anminHa C¢HsNH, , ecnmu ocMotrye-
CKO€ JaBjieHue Takoro pactsopa npu 17°C pasHo 193 kIla?

7. Paccuuraiite Py, pu 20°C pactBopoB: a) caxaposbl CioHx»Oy; ;0) rmoko3sl C¢Hi2Og; B)
stunoBoro crmpra C;HsOH, conepsxanux no 72 r COOTBETCTBYIOLIETO BEIIECTBA B 1 J1 pacTBo-
pa. B xakom ciydae ocMOTHYECKOE JIaBJieHue Oy1eT HanOOIbIITIM ?

8. Haiinure MOJIpHYIO Maccy HEAIEKTPOJIMTA, €CIIU MPU PACTBOPEHHUHU 28 T BEILECTBA MPH
27°C ocmotrueckoe nasienue cocrasuwio 700 kI 1a.

9. Ipu 315°K naBineHne HACHINIEHHOTO Iapa Haja Boaod paBHO 82 kIla. Hackosibko
MOHM3UTCS JaBJIEHUE HACKHIIIEHHOTO BOASHOTO apa MpH YKa3aHHOM TemrepaType, eciau B 540
r BoAbl pactBOpUTh 36 T rmoko3bl CsHi206? UeMy paBHO OCMOTHYECKOE JABJIEHUE TAKOIO
pactsopa, ecia p=1,01 r/cm?

10. Kakyro maccy ¢enoma CsHsOH cnemyer pactBoputh B 370 T audTminoBoro sdupa
(C3H5),0 mpu HekoTopoii TemrepaType, 4ToObl TTIOHU3HUTH JaBIICHWE HACHIMIEHHBIX MapOB
pactBoputens ¢ 90 klla no 75 lla?

11. Ilpu xakoil TemnepaType AOJKHBI 3aMep3aTh U KUTIETh BOJHBIE PACTBOPBI: &) XJIOpHUIA
HaTpus; 0) xyopuaa Oapus; B) cysbdaTa allOMUHUSA, €CJIM UX MOJIUILHOCTh paBHAa 1 MOJIB/KT
H,0 u nuccoumarus Ha nonsl osHas? (K, = 0,516, Kx =1,86)?

12. Hackonbko NOBbICUTCST ATy ¥ moHU3UTCS ATs,y pacTBopa MO CPaBHEHUIO C YUCTOM
BoJi0M, eciii B 100 r Bozbl pactBopuTh 60 T caxaposbl C1oH»Oq; ?

13. Kakyto maccy rmunepuna CsHs(OH); my»xHo pactBoputs B 500 r H,O, uT0OBI MOBBI-
cuthb AT HA 1,5 K?

14. Uemy paBHa MomsipHasi Macca pacTBopeHHOro B 500 T OeH3051a HEIIEKTPOIUTa MAaCCOU
76,1 1, ecniu AT, monusmnacs ¢ 5,4°C no 0,3°C? (Kk, gens=3,1)

15. Kakoe BemectBo — kamapy (M= 152,2 r/monsb) nnu nHapranun CioHs —pactBopuiu
B OeH3zouie, ecnu BHeceHue 39 r aroro BemectBa B 1000 r 6eH301a MpUBENO K CHUKEHUIO
T,aw HA 1,3 K?
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16. IIpu pactBOpeHnHU 2,3 T HEKOTOPOrO HEINEKTpoaUTa B 125 T BOABI TeMmepaTypa
KpUcTamIu3anuu noxmkaercs Ha 0,372°. BeluuciuTs MOISAPHYIO MacCy pacTBOPEHHOTO
BemecTBa. K¢ mo=1,86. OTBeT: 92 1/MOJIB.

17. IIpu 293K naBineHue HaACHIIEHHOTO mapa Haj Boaou paBHO 2,34 klla. CkoJbko
rpamMmoB TimiepuHa CsHs(OH); nmamo pactBoputh B 180 T BOABI, YTOOBI NMOHU3UTH
nasienue napa Ha 133,3 [1a? Otet: 55,7r.

18. PactBop, comepxammii 2,1 r KOH B 250 r Boasl, 3amep3aer mpu -0,519°C.
Haiitu ams aToro pactBopa uzoronnueckuiit koagounuent. Orser:1,86.

DJIeKTPOJUTHYECKAs Aucconuanus. ['uapoJaus coJien.
Bonpocekl 17151 NOATOTOBKHU:

1. Jate onpeneneHue MOHATUAM JIEKTPOJIUT, HEAIEKTPOIUT, JEKTPOIUTUIECKAs TUCCOLHA-
IUsI, KATUOH, aHUOH, CTETIEHb TUCCOLIUAIIH.

2. OOBSICHUTD NPUYUHY U MEXAHU3M JTIUCCOLMALIUN MOJIEKYJI AJIEKTPOJIUTOB.

3. 3n0XUTh OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTUUECKON TUCCOIUALINY.

4. Kakue (hakTopbl ¥ KaK BIUSIOT Ha CTENEHb 3JIEKTPOIUTUYECKOMN Jrccolraim?

Kak cBsizanbl KoHCTaHTa U creneHb aucconmaimu? CdhopmynupyiTe 3akoH pa30aBiIeHUs
OctBasipa.

5. B ueM cocTosSIT OCHOBHBIE MOJIOKEHHUS MPOTOIUTUYECKON TEOpUH KHUCIOT U OCHOBAHUM?
[IpuBecT mpUMeEpPHI COMPSKEHHBIX KUCIOTHO-OCHOBHBIX PABHOBECHI.

6. [lepeuricanTh OCHOBHBIE MOJIOKEHHS TEOPUU CHUIIBHBIX 3JIEKTPOJIUTOB.

7. YTo TaKoe MOHHAs CUJIa PacTBOPa, aKTUBHOCTb, KOA(D(PUIIMEHT aKTUBHOCTH HOHA?

B kaxux ciayyasx KoaQQUIUMEHT aKTHBHOCTH MOKHO IPUHATH 32 €TUHUILY?

8. Uro takoe ruaponu3? Kakue BelecTBa MOTyT NOJIBEPraThCsl THIPOIU3Y?

9. Kakue conu noaseprarorcst rujposu3y? B uem npuurHa ruAposan3a coaen?

10. Yto Takoe creneHb ruaponuza? [lpusectu GopmyInbl Ui pacueTa CTENEHU TUAPOIU3A
Pa3IMYHBIX TUTIOB COJIEH, MOIBEPTaAIOIIUXCS THIPOIIU3ZY.

11. Koncranra ruzponusa conu. E€ ¢Bs3b CO CTENeHbI0 THAPOIIH3A.

12. Kakue akTopbl BIUSIOT Ha THAPOsM3? Kak MOYKHO YCHIIUTh UK OCJIA0UTh THPOIIN3?

13. Yto Ha3bIBaeTCS TUAPOIM30M 0 aHUOHY, TUAPOIM30M 10 Katuony? [lpuBeaure nmpume-
PBbIL. KaK MPOTEKAET THJPOJI3 COJiei, 00pa30BaHHbBIX CJIA0BIMU MHOTOOCHOBHBIMH KUCJIOTAMH U
cy1abbIMU MHOTOKUCIIOTHBIMU OCHOBaHUAMU? [[prBeuTe npuMephl.

14. Kak Berancisirores BenmuuuHsl pH 1 pOH B pacTBOpax ruIpoM3yroInXcs COnen?

3az1aqn H YIPA)KHCHUA IS CAMOCTOATEC/IbHOI'0 PCIICHHSA.

1. CoctaBpTe  MOJIEKYJSIDHbIE W MOHHO-MOJIEKYJISIPHBIE YPABHEHUS PeaKkiuii B3au-
moeicTBus B pactBopax mexay a) NaHCO; u NaOH; 6) K,SiOs; u HC1; B) BaCl;, u Na;SO..

2. CoctaBpTe  MOJEKYJSApHbIE W  HOHHO-MOJIEKYJISIPHBIE YpaBHEHUS peaklvil B3au-
MozercTBus B pacTBopax mexay: a) KoS u HC1; 6) FeSO4 u (NH4),S; 8) Cr(OH); u KOH.

3. CoctaBpTe 1O TpU MOJIEKYJSIPHBIX YPaBHEHUS PEAKLUN, KOTOPbIE BBIPAKAIOTCS
MOHHO-MOJIEKYJISIPHBIMU YPABHEHUSIMHU

a) Mg2+ + CO32' = MgCO3 6) H"+OH = H,O

4. Kakne wu3 Bemects: Al1(OH);; HoSO4; Ba(OH), - B3auMOI€MCTBYIOT € TUAPOKCUIOM
kanusi? Beipazute 3TU peakiuu MOJEKYJISIPHBIMH U MOHHO-MOJIEKYJISIPHBIMU YPaBHEHUS-
MHU.
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5. CocTaBbTe MOJEKYJSPHbIE U MOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKLUN B3anMOJIEH-
ctBus B pactBopax mexay: a) KHCO; u H,SOs; 6) Zn(OH), u NaOH; B) CaCl, u AgNO;.

6. CocTaBbTe MOJEKYJSIPHbIE U MOHHO-MOJIEKYJISIPHBIE YPAaBHEHUSI PeaKluii B3auMOJei-
cTBUs B pacTtBopax Mmexay: a) CuSO4 u H,S; 6) BaCO3 u HNO:s; B) FeCl; u KOH.

7. CocTaBbTe MOJEKYJSAPHbIE YpPaBHEHMSI pEaKUUi, KOTOPbIE BBIPAKAIOTCS HOHHO-
MOJIEKYISpHEIMH ypaBHeHusamu: a) CaCO; +2H = Ca?' + H,O+CO; ;

0) A1(OH); + OH = AlOy” + H,O; B) Pb* +21- =Pbl, .

8. CocTaBbTe€  MOJEKYJSIPHBIE U  HMOHHO-MOJIEKYJISIDHBIE YPABHEHUS PEAKIIUNA B3au-
MoeicTBus B pacTBopax mexay: a) Be(OH), u NaOH; 6) Cu(OH), u HNOs;

B) ZnO u HNO:s.

9. Haiinure MOJIIpHYIO KOHLUEHTPALUIO PACTBOPA JIEKTPOJIUTA, ECIIH CTENEHb €ro AUCCO-
[MaIuu B 3TOM pactBope paBHa: a) HF — 0,15; 6) NH4OH —0,1; 8) HCOOH —0,05.
3HauyeHUs] KOHCTAHT MOHU3AIMU HAUTHU B CIIPAaBOYHUKE.

10. TIpu kaxo#t mossipHO# koHUeHTparmu H,SO; HequcconmupoBanHbIiMU ocTatoTes: a) 50 %
MOJIEKYJ KUCIOThI; 0) 80% Monekyn?

11. B 0,05 M pactsope HCN crenens auccommarmu papaa 1,26 « 10 #, IIpu kakoil KOHIEHTpa-
IIMH1 pACTBOpPA OHA YBEIUYUTCS B IATH pa3?

12. Haiinute paBHOBECHBIE KOHLUEHTPALMY MPOYKTOB IUCCOUMALIMN N0 1-i U 2-i1 CTyTIEHsIM B
0,01 M pactBope yrombHOM Kucinotel HyCOs.

13. B 0,06 M pactBope ci1aboro OWHAPHOTO 3JIEKTPOJIUTA OCTATIOCH HETUCCOITMMPOBAHHBIX
0,055 mMonw/n Mmonekyn. Paccunraiite o B TAKOM pPacTBOPE.

14. Harmmmmre ypaBHenus ruaposnusa coneit NaNO», KoCOs, FeSO4, ZnCl, (1o BceM BO3MOXK-
HBIM CTYIICHSIM). YKaXKUTE PEAKIINIO CPEIbl PACTBOPOB 3TUX COJIEH.

15. Hanmmmre BbpakeHus Juisi KOHCTaHT ruaposimza cojied KNO,;, Na,COs;, ZnSO,,
Pb(NOs), no 1-it u 2-i1 crynensim. Paccunraiite cooTBeTCTBYIOMME 3HAUYEHUS K, 3TUX COJEH.
Cnenaiite BBIBOJI IO MOTYYEHHBIM BEJTMUHMHAM.

16. Koncranra aucconmanun 0pomHoBarucTol kucnotslt HOBr K, = 2,1 - 107 . Paccun-
TaiiTe cTeneHb ruaponusa h runodpomura xanmusa KOBr npu cienyrommx KOHIEHTpALMIX
BosHOrO pacteopa: a) 10 * M; 6)10° M;8)10? M. Ilo HONyYEeHHBIM NAaHHBIM CHAEIANTE
BBIBOJI O 3aBUCUMOCTH h OT KOHIIEHTpALMU PacTBOPA JIEKTPOJIUTA.

17. Hamummre ypaBHeHust ruapoimsa coieil NazBOs, A1(SOs);, FeCls no 1-it crynenn.
Kakas u3 coneit runponusyercs B Oombiieit crenenu? [louemy?

18. PaccuuTaiite koHcTanTbl ruapoiuza coan K3;POs 1mo BceM BO3MOMKHBIM CTYIIEHSIM.
OOBsicHUTE, TOYEMY BEIUYMHBI K, YMEHBIIAIOTCS OT EPBON CTYMEHU K MOCIETHEN.

19. PaccunTaiite crenens rugpoymsau pH 102 M pacrsopa NH,CL.

20. Kak KayecTBEHHO MOXKHO OIPENENUTh PEAKIHMI0 cpeabl B pactBopax cosied NH4F,
(NH4)2CO3, CU.(NOz)z?

20.PacnionioxuTe COeAMHEHUs B MOpsAKe Bo3pacTtaHus pH uX pacTBOpOB OJHOM M TOM ke
koHreHTpanuu: Na,COs, NaOH, NaHCOs, NaCl, NH4CI. OTBet nosicHuTe.

21. OObsicHuTe, IOYEMY NPO3pauHbIid KOHIIEHTpUpoBaHHbIM pacTBop Ph(NO3), myTHeeT npu
pazbaBieHMM W HarpeBaHuM. Hamummre ypaBHEHHE COOTBETCTBYIOIIEH —pPEAKIUH.
22 Beruuciute crenenb auccoruanuun NH4OH B 0,05 M u 0,5 M pactBopax nipu 298K.
Cdopmynupyiite onpeneieHne CTeNeHn TUCCOIMAUKN U €€ 3aBUCUMOCTh OT KOHIEHTPALIMU
AJEKTPOJIUTA.
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23. Beruucnute pH 0,01 M LiOH u 0,01 M NH4OH. O6bscHuTte paznuuue B 3HadeHusix pH
IJ1s1 9TUX PacTBOPOB

24. Beruucaute pH 0,05 M pactBopa HNO; u 0,05 M pactBopa CH;COOH. O6bsicHute
pasznuyue B 3HAUCHUSX.

25. PaccunTaiiTe MOHHYIO CHJIy U aKTUBHOCTH BCEX MOHOB B PacTBOpAx CIEIYIOIIEro
COCTaBa:

1) 0,002 M H,SO4 + 0,001 M K,SOyq;

2) 0,001M Ba(OH), +0,001M BaCl,.

26. Hanummre ypaBHeHus cryneHdyaroi quccounannu Pb(OH), u H3BOs u Beipaxkenust ajst
KOHCTAHT IUCCOLIAAIINY T10 KXKIOU U3 CTYIICHEN.

I'mapouus coJten.

PeakTuBbl U 060pynoBanue:nakmyc, penondpranent,CuSOy, (NH,)2CO3, NayCOs,
NaCl, FeCl;, CH;COONa , SbCls, HCI, AICl;, Mg(noporiok) ¢puiabTp, BOPOHKA, YHUBEP-
caJibHas MHANKATOpHAas Oymara.

OnbiT Nel. Onpenesienue pH pacTtBopa ¢ NoMOIIbI0 YHUBEPCAJIbHOM
HHIMKATOPHOM Oymaru

[Tonyuuts y npenogasareiist pactBop, pH KOTOporo Hy>kHO ONpPEAETUTb.

O3HAKOMUTBLCS ¢ MHCTPYKLHMEH, KOTOpas MOMEINIeHa Ha OOJIOKKE KHUKKH C YHHUBEP-
CaJIbHON MHJIUKATOPHOU Oymaroi.

[Ipoaenats ONBIT COTTIACHO MHCTPYKIIMU, CAETATh BBIBOJ O BenuunHe pH nuccienyemoro
pacTBopa. YKa3aTh peaKUUIO CPEIbl U BBIYUCIUTh KOHIIEHTPALMIO HOHOB BOJIOPO/A.

OnbiT Ne2. Peakumsi cpeabl pacCTBOPOB COJIel NPU THAPOJIH3eE.

a) 13 umeronuxcs B 1abopaTopun peakTUBOB MOA0OpaTh paCTBOPHI CoJiel, 00pa3o-
BAaHHBIX CJIA00W KUCIOTON M CHJIBHBIM OCHOBaHMEM. Hamuth B OgHY MpOOHMPKY pacTBOp
cosi, 00pa30BaHHOW OJHOOCHOBHOW KHCJIOTOH, B APYTYIO — pacTBOp COJHM, 00pa3o-
BAHHOW MHOTOOCHOBHOW KHUCJIOTOM, W HMCCJIEIOBATh PEAKLMUIO CPEAbl PACTBOPOB, HAHOCS
KaIlIi0 pacTBOpa Ha JIAKMYCOBYIO OyMaXKKy CTEKJISIHHOM manoukoil. Hamucats Monexyssip-
HBbIC M MOHHBIE YPAaBHEHUS PEaKLMM TMIPOJIM3a B3ATHIX Coled. B kakom ciydae rugpo-
au3 OyAeT MPOUCXOIUTh CTYIEHYaTO?

0) Hanucath ypaBHeHue peakiuu ruapoiusa cyiabdara meau (II) B monexynspHoi u
noHHou Qopmax. Kak nelictByer ero pactBop Ha jakmyc? IIpoBepuTh NpaBUILHOCTH
3aKJIFOUYECHUS OTIBITOM.

Kakue nonsl 00ycnoBuiIM U3MEHEHHE 1IBETa Jlakmyca? B pe3ynbrare Kakoro mpoiiecca
3TU UOHBI NOSIBUIIUCH?

B) Kakyro peakuuio Ha JaKMycC JOJKEH MOKa3bIBaTh pacTBOp Xjopuaa Hatpusa? [Ipose-
PUTH NPABUIBHOCTD 3aKIIOUYEHHUS OTBITOM.

Pe3ynbrathl HcibITaHU PACTBOPOB COJICH HA MHAUKATOP MPEACTABUTH B BUJE TAOIHIIBI:

dopmya Oxpacka Peakumust 3nauenne pH B pacTBoOpe:
JJaKMyca cpeabl pH 7, pH>7, pH<T.
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OnbiT Ne3. UcciienoBanmne NpoaAyKTOB FHAPOJIM3a.

Hamute B nmpoGupky HemHoro pactBopa xjopuaa xenesa (III) FeCls u ucnbeitate ero
JeHCTBUE Ha JJaKMycOBYI0 Oymaxky. Hanucate ypaBHeHue peakiuu rujponusa FeCl; mo
IIEpPBOM CTYIICHHU.

B pactBop FeCl; BBecTn HeMHOTO nopoiika MarHusi. Habmtonath BbIEIEHHE MTy3bIPh-
koB raza. Kaxoii ra3 seigensiercs? Jlatb oObsicHEHUE.

OnbiT Ne4. Bumsinue Temneparypbl HA CTelleHb THIPOJIN3A.

Cwmemate B mpobupke mo 3 mur pactBopoB xjopuaa xene3a (III) m amerata matpwms.
Mo>xHO 11 0OHAPYKUTH BHEIIHWE MPU3HAKU MPOTEKaHUs XUMHUeCKOoN peakuun? Harpetsb
KHUIKOCTh 10 kuneHus. Yro Habmomaercs? Hammcath ypaBHEHUS peakuuid oOpa3oBaHUs
anerara xenesa (I1I) u ero rugponusa.

OmnbiT NeS. Biiusinue pa3daBiieHHs1 pAaCTBOPA HA CTeNeHb THAPOJIN3a.

Hamute B mpobupky 1 M pactBopa xjopuaa cypeMsl (II1) u qo6aBuThs B Hero mno karm-
JSIM TUCTUJUIMPOBAHHYIO BOJy 10 oOpa3oBaHus ocajaka. Hamwucath ypaBHEeHMsI peakuui
TUAPOJIN3a, CUUTAs, YTO A0 pa30aBlIeHUs] TUIPOJU3 MPAKTUUECKU MPOTEKAET MO MepBOU
crynenu. [locie pa30aBieHusi ycuiMBaeTCsi BTOpas CTYNEHb THUApPOJIU3a U oOpasyercs
SbOCI (mpoaykT paznoxenus auruapokcoxsiopuaa cypbmsl (I1II) Sb (OH),C1).

PacTBOp C MOTy4E€HHBIM OCAIKOM COXPAHUTD JIJISl CIIEIYIOIIETO OTbITA.

OnbiT Ne6. O0paTuMoOCTb FHAPOIN3A.

a) K pactBopy ¢ ocagkom, noiaydeHHbIM B ombiTe S, nmpwinth HC1 1o pactBopeHus
ocazika, 3aTéM CHOBa J100aBUTH BOAy. /laTh 0OBsicHeHWE HaOmMomaeMbiM siBIeHUsSM. Kak
BJIMSET W3MEHEHUE KOHLEHTpPAaUUMWM HMOHOB BOJOPOJA B JIaHHOM CJIy4Yae Ha paBHOBECHE
TUApOIINA3a?

0) Hamucate ypaBHeHue peakiuu rumapoiusa arnerata Hatpus CH3;COONa B Monexy-
nspHoii u woHHOUM (opmax. KakoBa momxHa ObITh peakmusi cpenbi? K pactBopy
CH3;COONa noGaButh 2-3 xammu QenonadranenHa. OTMETUTh HMHTEHCUBHOCTh OKPACKH.
[TonOBHHY MOYYEHHOTO PAacTBOpa OTJIUTH B APYryr0 MPOOUPKY U OCTABUTH JIJISi CPaBHE-
HUS, @ OCTaBUIMIICS PacTBOP HArpeTh A0 KuneHus. Kak MeHseTcss HHTEHCUBHOCTh OKPAacKu?
OxJ1IaIuTh PacTBOP M CPABHUTH €r0 C KOHTPOJIbHBIM 00pasuoM. J[ath oObsicHeHre HaOII0-
JTAEMBIM SIBJICHUSIM.

OnbiT Ne7. IToJHBIH THAPOJIN3.

K pactBopy conu amoMuHUS B IPOOUPKE NPWIUTh pacTBOp kapOoHaTa HaTpusi Na,COs.
Harpets mpoOupky, oThuisTpoBaTh 00pa30BaBIIUICS 0CAIOK U MPOMBITH €r0 Ha (PUIBTPE
ropstueit Bogoi st yaanenust n30eitka Na,COs. Jloka3ath OMBITHRIM IyTEM, YTO TTOJTYYCH-
HBIl OCA/IOK SIBJISIETCS HE COJIBIO YIOJIbHOM KHUCIJIOTBI, @ THIPOKCUAOM aitomMuHus. Cocra-
BUTbH YPaBHEHUS PeaKIMii 00pa3oBaHusl KapOOHATa aIFOMUHUS U €r0 TUAPOIN3A.
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OKHCJIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Bonpocekl 17151 NOATOTOBKHU:

1. Jatp OIIPENIECIICHHE CIEAYIOLIUM HNOHATHSIM: OKHUCJIUTEIBHO-
BoccTaHoBuUTeNbHaAsA peakius (OBP), cteneHb OKHUCIEHUS, TPOLIECC OKUCIEHUS,
IIPOLIECC BOCCTAHOBIICHUS, OKUCIIUTEIb, BOCCTAHOBUTED.
2. YUTO Tako€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHI[MAIbI, KAK OHHU OIpee-
JSIOTCSL U UTO XapakTepusyroT? UTO Ha3bIBA€TCS HOPMAalbHBIM; CTaHIAPTHBIM
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIM NoTeHIInaIoM (OBII) cucremsi?
3. KakoBbI paBuiia 3alycy ralLBAHUYECKOTO DJIEMEHTA.
4. Hanummre ypaBHeHue HepHCTa M MOACHUTE 3HAYEHUS BCEX BXOASALIUX B HETO
BeJMnurH. Kak 3aBUCHT BeIMYMHA MOTEHIHAIA OT KOHUECHTPALUN OKHUCIEHHOU U
BOCCTaHOBJIEHHOU (popm?
5. Kaxk Bnusier pH cpenbl Ha BenuuuHy noteHnuana? Beienure Gopmyiy 3aBu-
CUMOCTH NOTeHIMana ot pH 1s noixypeakuuu, NpoTEKAOENH ¢ y4aCTUEM HOHOB
BOJOPOJa U TUAPOKCHUAA.
6. Kak onpenenuTh HanpaBieHUE PEAKIIMA OKUCIICHHUSI-BOCCTAHOBIIEHUS U MOJHO-
Ty e€ nporekanus? [IpuBectu npumep.
7. Ot xakux (pakTOpOB 3aBUCUT HarpaBieHue u ooparumocts OBP? Ilpusectu
pUMEPHI.
8. OOBSACHUTH, TOUYEMY a30THCTAasi KUCIOTa, TUOKCU CEpPbl, IEPOKCHU]T BOJIOPOAA,
Cynb(GUT HATPUS B 3aBUCUMOCTH OT YCJIOBHI TIPOBEICHUS PEAKITUI MOTYT OBITh H
OKHCIIUTEIISIMU U BOCCTAHOBUTENSIMU?
9. Ilouemy nepmaHraHaT Kajids, a30THas KUCJIOTa, KOHL. CEepHas KUCJIOTa, JIH-
XpoOMaT Kajivs, AUOKcUJ cBUHUA B OBP mposBASIOT TOJNBKO OKHCIHMTEIbHBIC
cBoiicTBa? [IpuBecT mpuMephl PEAKIUNA C UX YUYACTHEM.
10. ITouemy cepoBOAOPOA, aMMHUAK, METAIIMYECKHE kee30 U HuHK B OBP mpo-
ABJISIIOT TOJBKO BOCCTAHOBUTEJbHBIE CBOMcTBa? lIpuBecTn mpumepsl ¢ ux yya-
CTHEM.
11. ITpuBecTy MO OAHOMY INPHUMEPY PEAKLUUN MEXKMOJIEKYJIIPHOT0, BHYTPUMOJIE-
KYJISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHUS U PEAKIIMU AUCITPONOPIIUOHUPOBAHMUSL.
JIEKTPOAHBbIE MOTEeHUHMAJIbI. BellmunHa paBHOBECHOTO AJIEKTPOIHOTO MOTEHIMANA
E nist pa3nmuyHbBIX AJNEKTPOXUMHUYECKHX CHUCTEM PACCUMTHIBAETCS MO YPaBHEHUIO
Hepucra. s meTamindeckoro snekrpoga (M™ + ne — M) OHO MMeET BHUL:
Em"m = E° MM + (RT/nF) In oM™

rie E° v"m — CTaHIAPTHBIM AJIEKTPOIHBIN MTOTEHLUAT; R — MOJISIpHAs ra30Bas 10-
CTOSIHHASI; N — YHCJIO MOJIb PKBHBAJCHTOB B MOJb BCIIECTBA, 0O — aKTHBHOCTH
MoHOB M™" | MoJb/

PaBHOBecHE Ha MPOCTOM PEIOKCH-3JICKTPOJIE 3aITMChIBACTCS YPaBHCHUEM:
Ox + ne — Red

I'ne Ox — oxucnenHas ¢opma BemiectBa; Red — BoccTanoBieHHas gopma Beliie-
CTBa.
VYpaBuenue HepHcra 1715t pacyeTa noTeHIMana peoKCU-3JIeKTpoaa UMEET BUJT

Eoxred = E’0xred + RT/NF In 0lox/ ORed
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rie Elowred — CTaHJIapTHBIN ITOTECHIIUAI.
CHOHBIN peTOKCU-3JIEKTPO]T MOXKHO MPEACTABUTH B BUJE COUETAHUS JIBYX PEIOKC-
IIPOLIECCOB, IMPU 3TOM OKHUCIUTEIBHO-BOCCTAHOBUTENBHASL PEAKIM MHPOTEKAET B
HAIIPABJICHNH, B KOTOPOM Pa3HOCTbH MOTEHIUAIOB PEIOKC-IIPOLIECCOB MOJIOKUTEIIBHA,
T. €. 3JIC > 0. Ecnu B penokc-nponeccax y4acTBYIOT HOHBI BOIOPOJA UJIU TH/I-
pOKcHa, TO OHU BIUSIOT HA PEIOKC-MIOTECHIIUAI.
daexkrpoasmxymasa cuiaa (31C) raasbBaHM4YeCKHX 3JIeMEHTOB. Makcu-
MajbHasg Pa3HOCTh PABHOBECHBIX MOTEHIIMATIOB A3JEKTPOJOB, KOTOpPAsk MOMXKET
OBITH TIOJy4YeHa MPH paboTe TrabBaHUUYECKOTO AJIEMEHTAa, Ha3bIBA€TCS JJIeK-
TpoaABUKYlIel cuaon E,

E3 = EK - EA
rae Ex u EA cooTBeTCTBEHHO IMOTEHIIMAA KaTola U aHO1a,B.
B 10 xe Bpems E» = -AG/nF,
rne AG- usmenenue sHeprun [ m66ca cucTeMbl MpU MPOTEKAHUH TOKOOOpa-
3ywouen peakuuu. s peakuuu

aA +bB =cC+dD

€CJIM OHa TMPOTEKaeT MPH CTAHAAPTHBIX COCTOSHHUSAX BEIIECTB PACCUUTHIBAIOT
crangaptayto I/C, Es

Es = Ex - Ea
wm Es =-AG/nF,
rae AG — cTaHOapTHOE W3MEHEHUE HHEpPruu

['u66ca, paccuMTaHHOE MO TEPMOJMHAMHUYECKUM
nanHbiM. Torma DJIC naHHOTO rajJlbBaHMYECKOTO AJIEMEHTa MPH JTOOBIX CO-
CTOSIHUSIX BEIIECTB paBHa

E3: E03+( RT/IIF) In ((le(XaA/(lcc(ldD)

b d

rae  o’p, 0’s, 0°c, a°p — akTuBHOCTM BemecTB A,B,C,D ¢ ydeTroMm cTexuo-
METPUYECKOro Kod(pduiueHTa.

IIpumepsl pemieHus 3agady.
3agaua Nel. BeruncnuTte paBHOBECHBIN MOTEHIMAT HUKEJIEBOTO 3JIEKTPOAA, €CIH
npu 298 K HukeneBas miaacTUHKa omyiieHa B pactBop coiid NiSO4 ¢ KOHIIEHTpa-
muer 0,01 Moub/i.
Pemenue.
PaBHOBECHBII MOTEHIIMA PACCYUTHIBAEM 110 YPABHEHUIO
Eni*"mi = E® i i H( RT/2F) In o
AKTUBHOCTb HOHOB HaxoauM 1o gopmyie: oni> = i Cni?"
rae fni?'- Kod()GUIMEHT aKTMBHOCTH, KOTOPBIA ONPENENIETCS MOHHOM CHIION
pactBopa I= O,S(CN12+Z N2+ Cso4>Z 3042') =0,5(0,01 22 +0,01'(—2)2) =0,04.
[To cripaBoYHKKY HaxoauM 3Hadenne fni’= 0,895.
CnenoBarenbHo, oni> = 0,895 -0,01 Mous/n1 = 8,95 10~ mounb/m.
[Tocne moacTaHOBKM MOCTOSIHHBIX B ypaBHEHHUE JUIsl pacuera MoTeHIuaia moiy-
yaem:
Eni?"mi = -0,25 4 (0,059/2)1g 8,95 -10°% =-0,31 B.

3amauya Ne2. CocTraBbT€ CXE€MY TaibBAHUUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEK-
TPOJIaMHU SIBJISIIOTCS MAarHUeBas U IIMHKOBAsI MJIACTUHKU, ONYIIEHHBIE B PacTBO-
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pbl UX MOHOB C aKTUBHOM KOHIleHTpanuen 1 monb/n. Kakoit Metann siBisieTcs
aHoloM,  Kakod  karogoMm? — Hammmmre — ypaBHEHHME  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOW PEAKLIMH, TPOTEKAIOLIEN B 3TOM I'aJIbBAHUYECKOM DIIEMEHTE, U
Beruncimte ero J/C.

Pemenne.

(Cxema TaHHOTO raJbBAaHMYECKOTO AJIEMEHTA

(-) Mg | Mg*'|| Zn*'| Zn (+)

BepTtukanbnas nauHelika 0003Ha4aeT MOBEPXHOCTh pasfiesia MEXIy METalioM U
pacTBOpOM, a JABE JUHEWKU — TPaHuUIly pasfesa JBYyX KUIKUX (a3 - TOPUCTYIO
neperopoAKy (MU COeAUHUTENIbHYIO TPYOKY, 3alIOJIHEHHYIO PACTBOPOM dJIEK-
TponuTa). Marauii umeetr MeHbIMi notreHnuan (-2,37 B) u sBasercs aHoaowM,
Ha KOTOPOM IPOTEKAET OKUCIUTENBHBIN IPOLECC:

Mg°-2e = Mg?* (1)

[{uuk, noteHuuan kotoporo -0,763 B, — karton, T.e. 3IEKTPO/I, HA KOTOPOM IpO-
TEKAET BOCCTAHOBUTEIIBHBIN MIPOLIECC:

Zn*" 4+ 2e=7n° (2)

YpaBHEHHE OKHCIMTEIBHO-BOCCTAHOBUTEIBHON PEAKIMH, XapaKTepU3YIOIIee pa-
00Ty JaHHOTO TaJIbBAHUYECKOTO 3JIEMEHTA, MOKHO MOJYYUTh, CII0OKHUB 3JIEKTPOH-
HbIC YpaBHEHUS aHOAHOTO (1) 1 KaTogHOTO (2) MPOIECCOB:

Mg+ Zn** =Mg* + Zn

Juns onpenenenus O/]C rajipBaHUYECKOTO 3JI€MEHTA U3 NOTEHIMaNa KaTtoaa
CJEAYEeT BBIYECTh NOTEHIMAT aHOJA. Tak KaK KOHLUEHTpalusi HOHOB B pacTBope |

Mow/11, To DJIC amemenTa paBHa pa3HOCTH CTAaHJAPTHBIX MOTEHIIMATIOB ABYX €T0
AIIEKTPOJIOB:

OIC =E° 22 20— E® w2 /e = -0,763 - (-2.37) = 1,607 B.
331[21‘11’[ n ynpamneHnﬂ OJda CaMOCTOATECJIBHOI'O pemeHnﬂ.

1. MapraHueBslil 371€KTpOJi B paCTBOPE €ro cojid uMeeT noreHuanl -1,23 B. Bol-
YUCIIATE KOHLICHTPALINIO HWOHOB Mn?* (MOJIB/M).
Omeem: 1,89 10 mob/1.

2. [Morenmman cepebpsitHoro snektpoga B pactBope AgNO;coctaBmi 95% ot
3HAQYEHUsI €r0 CTAaHAAPTHOTO 3JEKTPOHHOTO MOTeHIManda. Yemy paBHAa KOHIICH-
Tpaius HOHOB Ag" (MOJIb/T).

Omeem: 0,20 MOJIB/7.

3. CocTaBbTe CXeMy, HAIUIIUTE AJICKTPOHHBIC YPABHEHHS AJIEKTPOIHBIX MPOIIEC-
coB, u Bbrunciure IJIC MeaHO-KaaMUEBOTO ralbBAaHUYECKOTO AJIEMEHTA, B KOTO-
pom [Cd ?*] = 0,8 mons/n, a [Cu "] == 0,01 Mo/

Omeem: 0,68 B.

4. Onpenenuth CTENEHb OKUCIEHUS 3JIeMEHTOB B coeAauHeHusax: MgCrOy,
Na,S,0s,

Na3[CI'(OH)6], CSz, NH4N02, Ca(MIlO4)2, Ba(ClO4)2, ASzS3, SI’MIlO4.

5. YKa3arh B KakKux U3 MPUBEJICHHBIX MPOLIECCOB MPOUCXOJIUT OKUCIICHHE, B KAKUX
- BOCCTaHOBJICHHE, KaK H3MEHSETCS CTENEHb OKHUCJIEHUS 3JIEMEHTOB, CKOJBKO
AJICKTPOHOB MPUHUMAET yYaCTUE B PEAKIUU:

NH4+—>N2; Ml’l2+—> MnOy4 ; MnOy4 — MHOQ; CI‘2072'—>CI’ 3+; SZ' — SO42' .
6. ITogoOpaTh KO3 PUITMEHTHI B ypaBHEHUSX:
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CI‘(OH)3 + BI‘z + KOH —>K2CI‘O4 +KBr + Hzo

Nal + MnO, + H,SOs—Na,SO4 + MnSOy4 + I, +H,O

PbO;, + MnSO,4 +HNO3; — HMnO4+ PbSO,4 + Pb(NO3)2 +H,O
KMI’IO4 + FCSO4 + HQSO4—>MHSO4+ FC(SO4)3 + KzSO4 + HQO
KQCI'207 + HQS + HQSO4—> CI'z(SO4)3 +S + KzSO4 + HQO
AgNO3 + L+ H,O — Ag103 + HNO; + AgI

ASzSz + HNO3 + HzO — H3ASO4 + NO + HQSO4

FeS + HNO;— FC(NO3)2+ S + NO, +H,O

KMI’IO4 + HzOz + HQSO4 —>MI’ISO4 + KzSO4 + Oz + HzO
NaCrO; +Br; + NaOH —NaBr + NaCrO4 + H,O

OKHuCINTETbHO-BOCCTAHOBHUTE/IbLHbIE PECaKIInMN.

PeakTuBbl u odopynoBanue: 3%-ubiii pactBop H,O» K, pazdasnennas H,SOs,
KMnOy4 (xon11. pactBop), NaNO,, Na,SOs, FeSO4, pacTBOp 11aBeeBOM KUCIOTHI,
JyYUHKA, XUMUYECKUN CTAaKaH.

OmnbIT Nel
Hamute B npobupky 1mn 3%-noro pactsopa H>O,, nobaButs 1-2 kammu pactBopa
KI u neckonpko kamenb pazdaBienHont H,SO4.Jlo6aButh k cmecu 1-2 mi kpax-
MajbpHOTO KieHhcTepa. HabOmiomaTe n3meHeHue okpacku. Hammcath ypaBHEHHE
peakuuu.

OmnbiT Ne2
Hanuts B mpobupky 1mi koHIIeHTpUupoBaHHOTO pactBopa KMnQO,, 2mi pacTtBopa
H,SO4 u 1-2 M pactBopa H,O,. UcnibiTaTh TiCIOMIEN JIYYUHKOMN BBIICISAIOIIANCS
ra3. HaOmonate u3meHenue mBeta pactBopa. COCTaBUTh YpaBHEHHUE PEAKIIUHU.
KakoBa posib B IPOBEACHHBIX PEAKIMIX EPOKCHIa BOAOPOIa?

OmnbiT Ne3
a)Hamute B mpobupky 2-3 min  pactBopa K, moakucnute ero pazbaBiieHHOU
H,SO,4 u 3arem npubaButh k HeMmy HeMHOTo pactBopa NaNO,. OObsCHUTH U3Me-
HEHue 1BeTa pacTBopa. Kak noka3zarh, Kakoe BbIAEINIIOCH BelecTBo? Hanucarsb
YPaBHEHHE PEAKLIUU.
0)K mogxucnennomy pazodasinernHorr H,SO4 pactBopy KMnO, npunuth pacTBop
NaNO,. YUto nmpoucxoaut? Hanucath ypaBHEHUE peakllud, UMesl B BUIY, 4TO OJI-
HUM U3 IIPOIYKTOB siBisieTcs coiab Mn (II).
B) MPOBECTH OMbBIThI, AHAJIOTMYHBIE TIPEbIAYIIEMY, B HEUTPAILHON U CUIIBHO LIIe-
JIOYHOU CpeJiE.
Kaxkue cBotictBa nposiBiisier NaNO, B onbiTax a), 0), B).

OmnbiT Ned
B tpu nmpoOupku Hanuth 1o 1-2 Mi1 pacTBOpa nepMaHraHara Kajiusi U HEMHOTO
paz0aBiIeHHOM cepHOM KUCIOTHI. B mepByto nmpoOupky n106aBuTh pactBop Na,SOs,
BO BTOpYIO — pactBop FeSO, , B TpeTpro — pacTBOp LIaBENEBOU KUCIOTHI (TPETHIO
npobupky noaorpets). Uto nabmonaercs? Hanucate ypaBHEHHS peakiMyd B MO-
JeKYJSIPHON U MOHHOM (opmax.

JIeKTPOJIN3.

41



PeakTuBBI H 000pyI0BaHHUeE: AIIEKTPOIU3EP, KOTOPHIM citykuT U-o0pa3Has TpyOKa,
3aKpEIUICHHAs B ITATUBE, BBIIPSIMUTEND 3JIEKTPHUUECKOro Toka, xyuopua meau (II),
¢unbTpoBasibHas Oymara, cMO4YeHHast 5%-HbIM p-pOM HMOAMA Kallus, THOCYIb(aT
HaTpusd, 5%-HbI pacTBOp cyibdaTa HATpuUs, HEUTPAIbHBIN JaKMYC, PaCTBOP Kpax-
Maja, eHoadTaIeuH.

KoHTpoJibHBIE BONIPOCHI:

1. Kakune 351eKTpoasl Ha3bIBAOTCS KaTOAOM U aHOHoM? Kak 3apsKeH KaTox B rajb-
BaHWYECKOM 3JIEMEHTE? MPHU IIEKTPOoIn3e?

2. YTo Ha3bIBAETCs MIEKTPOABIKYILEH CUIION (3. A. C.) TaJbBaHUYECKOTO HJIEMEH-
Ta?

3. Ot 4ero 3aBUCUT 3HAYEHHE 3IEKTPOJHOro noreHunana? HamucaTe ypaBHEHUeE,
BBIPAKAIOIIIEE 3TY 3aBUCHUMOCTb.

4. Kakass BelIMYMHA HA3bIBA€TCAd CTAaHAAPTHBIM MOTEHLUHAJIOM  3JEKTPOJIHOIO
npouecca? st Kakoro 3JIEKTPOAHOrO MPOLECCAa CTAHIAPTHBIM MOTEHUMAT MPUHSAT
PaBHBIM HYJIIO?

5. Kak 3aBuUCHT NOTeHIMAaT BOAOPOAHOTO 3ekTpoaa oT pH pactBopa?

OnucaHHblE HWXKE ONBITHI MPOBOJUTH B 3JIEKTPOJU3EpPE, KOTOPBIM CIIyKUT U-
oOpa3Has TpyOKa, 3aKpeIJIeHHasl B IITATUBE, B HEE BCTABUTh MPOOKU C YrOJIbHBIMU
WIM METAUIMYECKUMU dJIeKTpojaMu. [IpoOKH B 37€KTpoau3ep BCTaBUTh HEIJIOTHO
(mouemy?). IIOCTOSIHHBI TOK CHMMAETCA C BBIIPSIMHUTENS, BKIIOUEHHOTO B CETh
IIEPEMEHHOT0 TOKA. DJIEKTPOJIM3EP BO BCEX OMNBITAX 3AMOIHATH JJIEKTPOJIUTOM JI0
IOJIOBUHBI €r0 00beMa. DIIEKTPOIbl IEPE]] KaKIAbIM OIBITOM TIIATEIBHO IPOMBIBATH
JUCTUUINPOBAHHOM BOJIOH, @ MOCIIE BBIACICHNS METAJIJIa HA YTOJIBHOM JJIEKTPOJE —
OUHIIATH €r0 C TOMOIIbIO HAKJAYHON OyMard.

O3HAaKOMUTBCS C BBIIPIMUTEIEM, HAUTH KJIEMMBbI ISl MOJKIIFOUEHHsI BXOJHOTO Ha-
OPSDKEHUS. U U1l CHATHUS BBIIPAMIIEHHOTO TOKa. [Ipy BKIIFOUEHHMH BBITPSMUTENS B
CeTh CIEAUTH 3a TeM, YTOObI HANpPSIKEHHE CETU COOTBETCTBOBAIO HOMHUHAJIHLHOMY
BXOJIHOMY HaNpPsSKEHHUIO BBIIPSIMUTEIS.

OnbiTNe 1. Dnexrposms pacreopa xaopugaa meau (II) niam xaopuaa ososa (II).
3anonHuTh 3nekTpoausep 5% pactBopom xsopuna meau (II) mnm xmopuaa osnosa
(IT). B o6a xoneHa »aeKTpoau3epa OIMMyCTUTh YTOJbHBIE MIEKTPOJIbl, COEAUHUTD UX C
UCTOYHUKOM IOCTOSIHHOTO ToKa. HaOnrogarh Ha kaToJe OCaXKIE€HUE CIIOSI MEIU UITU
HOSIBJICHHUE OJIECTAIMX KPUCTAJUIMKOB METAJUIMYECKOTo 0JoBa. OKHCIEHUE WU
BOCCTAaHOBJICHUE IPOMCXOAUT Ha Karoze? Hamucars ypaBHEHHE KaTOXHOIO IIPOLIEC-
ca.

Yepes 4—S5 MUH BBIKIIOYHUTH TOK U MOJHECTU K aHOJLY OyMaXkKy, CMOYEHHYIO HOU-
oM kanus. Uro Habmromaercs? Kakoe BelecTBo BeIAEINIOCH HA aHoae? Hamumcars
YPaBHEHUE aHOAHOTO Ipouecca. DNEeKTpo (aHOI) MPOMBITH MOCIE ONBITA CHavaja
pacTBOpPOM TUOCYIb(aTa HaTPHsl, a 3aTeM — BOJIOH.

OnbITNe 2. Dy1eKTPOIM3 pacTBOPa HOAUAA KAJIMS.

3anoMHUTh 3MeKTponu3ep 5%-HbIM pacTBOPOM Hoauaa Kanus. Jlo6aBUTh B KaTOAHOE
IPOCTPAHCTBO HECKOJBKO Kamenb (eHoJ(TalenHa, a B aHOJAHOE MPOCTPAHCTBO —
HECKOJIbKO Kalleb pacTBopa Kpaxmazna. OIyCTUTh B PaCTBOP YTOJIBHBIE JJIEKTPOIBI,
BKJIFOUUTh TOK. OTMETUTh U OOBSCHUTH W3MEHEHUE I[BETa pacTBOpa BOJIM3U dJIEK-
TpooB. HanucaTte ypaBHEHHUS KaTOAHOTO U aHOJHOTO MPOLECCOB.

ITo oxoHYaHKU OMbITa AaHOJ MPOMBITH CHauaja pacTBOPOM THOCYJb(aTa HaTpus (715
0oJ1ee MOJIHOTO YJAJIIEHUs M0/1a) U, JIMILb [IOCIIE 3TOT0, TUCTUINIMPOBAHHOMN BOJOM.
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OnbIT 3. DJIEKTPOJIN3 PACTBOPA CyJIb(paTa HATPHUSA.

3anonHuTh AnekTponusep 5%-HbIM pacTBOpoM cyib(dara HaTpusi. B oba koneHa

TpyOKr 100aBUTH MO HECKOJBKO Kalleldb pacTBOpa HEHTpajabHOro jakmyca. Omy-

CTUTH B PAaCTBOP YTOJIbHBIE JEKTPOAbI, BKIIOUUTH TOK, HAOIIOAATD SIBICHUS, IPOUC-

XOJIs1Me Ha 3JIeKTpoaax. Hanmucath ypaBHEHUS! COOTBETCTBYIOIIMUX ITPOLIECCOB.
3ajaum U ynpaxKHeHus1:

1. Tlonw3ysick TaOnuIEl 3JIEKTPOAHBIX MOTEHIIMATIOB, YCTAHOBUTH HaIpaBJICHUE

BO3MOYKHOTO TIPOTEKAHUS CIECTYIONIUX PEAKIIHIA:

2KC1 + FCQ(SO4)3 = K,SO4 + 2FeSO4 + Cl,

2KI + FCQ(SO4)3 = K5»SO4 + 2FeSO4 + 1

2KMnOy4 + 10KI + 8H,SO4 = 2MnSO4 + 6K,SO, + 51, + 8H,O

Cry(SO4); + 3Fex(S04)3 + K,SO4 + 7H,0 = K,Cr,O7 + 6FeSO4 + 7TH,SO4

2. Hanwucarb ypaBHEHHUS peakiuil, IPOTEKAIOUUX MPHU 3JICKTPOIU3E C YTOJIbHBIMU

IIEKTPOJAMHU CIEAYIOIIUX BOJHBIX PAacTBOPOB: HUTpaTa KaJbLHS, XJOPHUIA MEIH,

TUAPOKCH]Ia HATPUSl, CEPHOM KHUCIIOTHI.

3. Hanucarp ypaBHEHHs peaklMii, MPOTEKAIOIINUX IPH 3JEKTPOJIU3E BOJHOIO pac-

TBOpa cynbdara meau(ll) B ciydae: a) yronabHbIX 3JIEKTPOAOB; 0) MEIHBIX DJIEK-

TPOJIOB.

4. Ilpu >1eKTpONIUTHYECKOM padUHUPOBAHUU MEJIM B KAYECTBE KaTOJa MPUMEHSETCS

yucTask Meb, B KaUeCTBE aHOJa—4YEPHOBAS MEIb;JIEKTPOJIUTOM CIIY>KUT BOJHBIN

pactBop cynbdara meau(Il). Uto mpoucxoaut mpu 3JIEKTPOIU3E C COAEPKAIUMUCS

B YEPHOBOM Menu MpuMecsiMu Oojiee akTMBHBIX {Zn, Ni) U MeHee aKkTUBHBIX (Ag,

Hg) metamnos?

5. BynyT am 3aBUCETH OT pEakLMH CPeJibl TPOLECCHI, MTPOTEKAIOUIUE MIPU IEKTPOIIHU-

3€ BOJHOI'O pacTBopa Cyib(aTa HUKEIS C MHEPTHBIMU AyekTpoaaMu? OTBeT 000CHO-

BaTh.

6. Tox mpoBOIUT MOCIIEOBATENBHO Yepe3 pacTBOphI cynbhara menu (II) u xmopuna

osnoBa (II). OnpenenuTs KOJMMYECTBO BBIJAEIUBILIETOCS OJIOBA,ECIM 32 BPEMS SJIEK-

TPOJIM3a B IEPBOM COCY/JI€ BBIAEIHIOCH 6,352 T Menu.

7. Ucxons u3 umcna Dapazges u 3apsaga snekrpona (1,602107"° Ki), maiitu uncio

ABorazapo.

KoMmniekcHbie COCANHCHMUAI.
Ilenv pabompl: 3aKpenUTh 3HAHUS O CTPOCHUIO U OMOJIOTMYECKON POJU KOM-
MJICKCHBIX COEAMHEHUH, U3yUNTh YCIIOBUSI 00pa30BaHUS M Pa3pYIICHUS, a TaKXKe
CBOMCTBA KOMIUIEKCHBIX COCUHECHUM.
PeaxTuBbl u 06opynoBanue: bydepnsie pactBopsr: a) pH = 1,0; 6) pH = 2,5; B)
pH = 7,4, CO(NO3)2, NlSO4, NH4OH(15%), NH4OH(25%), K3 [FC(CN)6], FCCI3
,NH4SCN, KSCN (nacsir.), CuSO4 (cyxas coinb), CuSO4 ,Alr(SO4)3, NaOH
,Na,S ,CoCl,, NaF, TapTpar kanus, riIMuuH, aMUIOBBIN CIIUPT, TUMETHUIITITUOK-
CHM.

Bomnpocs! Aj1s1 CaMONIOATOTOBKH:
1.Kakue coegunenus oTHocATCS K KoMIUIeKCHbIM? Krnaccudukanus KoMIuieKc-
HBIX COEJMHECHUMU.
2.0OCHOBHBbIE MOJ0KEHUSI KOOPAMHAIIMOHHOM Teopun BepHepa.
3.CTpyKTypHBIE€ 3JIIEMEHTHI KOMIUIEKCHBIX COCMHEHHI: BHEIIHSIA U BHYTPECHHSIS
KOOPIMHAIIMOHHBIE CPEPHI; IIEHTPATBHBINA aTOM (MOH) U JIUTAH/IbI.
4. JIeHTaHTHOCTh JTUTaHA0B. XCIAaTHBIC COCIMHCHUS.
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5.Xapakrep CBsi3ell B KOMIUIEKCHBIX COCIUHEHUSX C TOYKM 3PEHUS METOJa Ba-
JICHTHBIX CBA3CH.
6. [Ipencrasnenre 0 HOMEHKIATYpe KOMILJIEKCHBIX COSMHEHUH.
7.I1onsaTre 00 0COOBIX KiTaccax KOMIUJIEKCHBIX COCIMHEHHI: MaKPOIUKIMIECKHE,
MOJIUSIIEPHBIE.
8. Kommiekcoobpasyroias ciocoOHOCTb S-,p-,d- 2JIEMEHTOB.

OnbiT Ne 1. ITosrydyeHne KOMIUIEKCHBIX COeIMHEHM I
a) B3saTeh nBe npoOMpKU, B MEpPBYIO HAIUTh 2 Kaljid pacTBOpa HUTparTa
koOanwTa(ll), Bo BTOpyro — 2 karmuim pactBopa cyiabdara Hukesns(Il). B obe mpo-
oupku npunuth 1-2 xammu 15%-Horo BoAHOrO pacTBOpa amMmHakKa 10 00pa3oBa-
HUs ocajka. Kakoe BemecTBo BhIMAIaeT B OCAA0K?
0) B 06e npoOupku AOMOIHUTENBHO TPUIUTH 25%-HOT0 BOJHOTO pacTBOpa am-
MHuaka J0 pacTBopeHus ocaaka. Kakue Bemectsa oOpa3zoBanuch?
B) Hammcatbe MonekynsipHble 1 MOHHBIC YPaBHEHUS peakiuii (C yKazaHUEM IpH-
3HAaKOB peakiuii), yauTbiBas, 4yto K.4. Co’" u Ni*" paBHs! 6:
Co(NOs), + NH3-H,O(nen.) —?
Co(NOs), + NH3-H,O(u36.)— ?

NiSO,4 + NH3'H20(HC,Z[.) —9?

NiSO,4 + NH3H20(I/136) —9?

r) 3arnoJHUTh TaOIUILY:

Ne PearenTnl Oca- KommiiekcHoe K,
TIOK COEINHEHNE

OnbiT Ne 2. UcciienoBanne NPOYHOCTH KOMILIEKCHOTO HOHA

a)B3aTh 1Be mpoOMpKH, B NEPBYIO HAIUTH 1-2 KarjM pacTBopa rekcanuaHodep-
para(Ill) kamus K;[Fe(CN)g] , Bo BTOpyto - 1-2 xarum pactBopa FeCls.
0) B o0e mpobupku mpubaButh mo 1 Kamie pacTBopa poOJaHHU]Ia aMMOHHS —
NH4SCN. YkaxuTe Npu3HaKyd PeaKInH.
B) B kakoit mpobupke Brl Habmonaete addext peakiuu Ha xene3o(I1)? Iloge-
My?
r) Hanummre MonekynsipHOe W MOHHOE YpaBHEHUS KAa4eCTBEHHOW peakIuu Ha
Fe’'. Hanmummre ypasrenne muccormanuu K;[Fe(CN)s] 1 MareMaTH4ecKoe BbI-
paxeHre KH KOMITJIEKCHOTO HOHA.

OmnbiT Ne 3. Buausinue nNpupoAbl JTUTaHAA HA OKPACKY KOMILIEKCA
a) B3saTe Ha KOHuuMke mmarens Kpucraummueckod coa CuSO4 M BbICHIIATH B
poOHpPKY.
0) Haysiute B mpoOupky 3-4 M1 BOJIBL.
B) OTauTh 1-2 MIJI MOTYYEHHOTO PAacTBOpPA B APYTYIO MPOOUPKY U 10OABUTH B HEe
5-10 xanenp ammuaka.
r) CpaBHUTH OKpacKy kpuctaundeckoit conu CuSOs, METHOTO KyIOpoca, aMMHU-
aKara MeJu.
1) 3arnoJIHUTE TaOJIHUILY:

‘ Coeannenue | Popmyna ‘ Jlurann ‘ Oxpacka
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COCOAMHCHUSA

e) [louemy Oe3Bomnbiii cynbdat meau(ll), mennsrit kynopoc u ammuakat meau(Il)
MMEIOT Pa3Hyl0 OKpacky?
OnbiT Ne 4. O0pa3oBaHNe KOMIUIEKCHBIX cOeIMHeHUI d- M p-3JIEeMEHTOB C
HEOPraHN4YeCKMMHU JIUTAHAAMU
a) 1-as mpobupka: xk 10 xaruam pactBopa CuSO4 mpubaButh menoyu a0 odpa-
30BaHUSl OCAJIKa, 3aT€M IO KarulsiM J00aBUTh HM30BITOK KOHIIEHTPHUPOBAHHOTO
pactBopa NHj. Uto nHaOmonaere? Hamucarh ypaBHEHHS COOTBETCTBYIOIIUX XH-
MUYECKUX pPEaKLHi, BBIPAKEHUE KOHCTAHTBI HECTOMKOCTU ISl KOMIUIEKCHOIO
nona. Kakosa posb nonos Cu?' B peakiuu komruiekcooOpaszosanus? Iomyuen-
HBII pPaCTBOP OCTABUTH 1151 onbiTa Ne 5.
0) 2-as mpobupka: k 10 kamsm pactBopa Al2(SO4); 0cTOPOKHO MPUOABUTH pac-
TBOP WIEJIOYH J0 00pa30BaHUs OCaKa, 3aTeM MO KaIrlisiM 100aBUTh U30BITOK pac-
tBopa NaOH. Urto nHaGmonaere? Hanucarh ypaBHEHHUSI COOTBETCTBYIOIIUX pEaK-
1uii, ykaxkure posb noHa Al*" B peakuum komiiekcooOpasoBanus. Hamucars
YpaBHEHUS AUCCOLMALIMHM KOMIUIEKCHBIX COEIMHEHHI, BbIpaxkeHne KH.
OnpiT Ne S, Jlucconuanusi KOMILIEKCHbIX HOHOB
Hanuts B aBe mpobupku oannakoBbie 00beMbl pacTBopa CuSO4. B oany u3 Hux
nob6asuthk pactBop NaOH, B apyryro — Na,S. OtmeTuTh mBeTa 00pa3yronmxcs
0CaJIKOB, HAIIMCATh YPABHEHUS PEAKLMA. DTH PeakUUd MOYKHO MCIOJIb30BaTh JJIs
OTKpbITHs HoHa Cu'".
PactBop [Cu(NH3)4](OH),, monmydeHHsIi B onbiTe 4(a), pa3aeauTh MOPOBHY B JIBE
npobupku. B ogny no6asute NaOH, a B apyryto - pactBop Na,S. Uto Habmoaa-
ere? Hamucate ypaBHeHMe aucconmanuyu KomruiekcHoro uona [Cu(NH;),]*" u
BBIPOKEHHE €r0 KOHCTaHThl HECTOMKOCTH. J[aTh 0ObsACHEHHE HAOII0AaeMbM SIB-
JICHUSIM, UCXOJIA U3 JaHHBIX O BEJMYMHAX KOHCTaHT pacTBopuMoctu Cu(OH), u
CusS.
OmnbiT Ne 6. Biausinne KOHIEHTPALUM JTUTAHIA B PACTBOPe HA KOMILIEKC000-
pa3oBaHue
K neckonmpkuM karmsim xsopuga kobanbra (II) mpuianTh KOHIEHTPUPOBAHHBIM
pactBop KSCN, nabmionaTe MOCHMHEHHE PAacTBOpa BCIEICTBUE OOpa30BaHUA B
pactBope komruiekcHOM comu Ky[Co(SCN)4]. Tlomydennsiit pactBop pa30aBUTh
Bojaoi. Uto Habmomaere? OOBSICHUTh U3MEHEHUE €T0 1[BETa, HANKUcaTh ypaBHe-
Hus peakunid. Kakoe BIMsiHUE OKa3bIBa€T KOHUEHTPALKs JINTAHJIOB B pACTBOPE HA
KOMILJIEKCOOOpa3oBaHue?
OnbiT Ne 7. U3ydeHnue BJIAMSIHUS PUPOAbLI PACTBOPUTEISI HA YCTONYHUBOCTD
KOMILIEKCHOTO HOHA.

B npoOupky nHamute 1 Mn pactBopa Hutpara kobdanbTa (II), modaBuTh 2-3 M
HACBIIIEHHOTO pacTBopa Tuonuanara kanusa -KSCN. Vkazate 1setr odpas3oBas-
nierocst coeuHenus. [lonmydeHHbIil pacTBOp pa3aenuTh MOPOBHY B JIBE MpoOuUp-
Kd. B o1Hy U3 HUX NPUIUTH paBHBIN 00BEM AUCTUIUIMPOBAHHON BOABI, B IPYTYIO
- paBHBIM 00beM aMuiIOBOro cnuprta. OOBSACHUTH U3MEHEHHUS I[BETAa B KaXKIOM
ciIyyJae.
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OnbiT Ne 8. U3yyeHne KOHKYPHPYOIIHMX JUTAHI000MEHHBIX IPOLECCOB
Konkypennus 3a non xene3a(lll). B tpu npobupku Hamuth mo 1 mi pacTBopa
xnopupa xeneza(lll). B ogny u3 mpobupox n1o0aButh 1 M AUCTUIIMPOBAHHOMN
BOJbI, B IpyTyro - 1 Mi pactBopa NaF, B TpeTsio -1 mut pacTBopa TapTpara Kauus
—C4H4O6K. Conepxumoe npoOHpoK MepeMeniaTh U B KAy U3 HUX JOOaBUTh
o 5 kanesnab pacTBopa TonnoHara kaiaus - KSCN.. 3amuce Habmoaenuit odop-
MUTh B BU/I€ TaOJINLIBL:

Ne | JloGaBieHHBIM 1§:1) dopmyiia
peareHT COAEPKUMOTO 00pa30BaHHOTO
npoOHpKH COETMHEHMSI

Taptpat kanus siBiIseTCA IBYX3apsSAHbIM aHUOHOM BUHHOM KHCIOTHI

HOOC-CH (OH)-CH(OH)-COOH; B naHHBIX YCIOBUSX BeleT ce0s KaK TPHJICH-
TaTHbIM nuranj. [lpu cocraBienun Gopmyn 00pa3yrOMIMXCS COCTUHEHUN MpU-
HUMAIOT, YTO KOOPJIAWHAIIMOHHOE YUCJIO jKelie3a PaBHoO 6.

OmnbiT Ne 9. U3yuenue Biausinusi pH Ha cocTaB KOMILJIEKCHOTO COeIMHEHUS
B tpu mpobupku Hanute mo 3 ma 0ydepusix pactBopos: a) pH = 1,0; 6) pH =
2,5; B) pH = 7,4. K kaxxnoMmy pacTBopy J00aBUTH MO 3 MJI pacTBOpa XJIOPHIA Ke-
ne3a(Ill), mo
2 KamIm pacTBOpa CaTMHUIIATa HATPUS

OBET 06p330BaBIHI/IXC$I KOMIIJICKCHBIX COCI[I/IHCHI/Iﬁ C YKa3aHUCM KOHCTAHT

HecToiikocTH. CnenaTe BbBIBOA O BiausHUM pH cpeapl Ha C€OCTaB  KOMIUIEKCHOTO
COEIUHEHMUSL.
OmnbiT Ne 10. O0pazoBaHue BHYTPUKOMILUIEKCHBIX COeIMHEHUI ¢ OpraHu4ecKuMH

JIUraHJdaMH

a) BzanumojelcTBie MOHOB MEHU C TJIMIIMHOM.

B npoOupky Hamute 2 kamau pactBopa coau meau(Il), 10-15 kamens pacTBOpa
AMUHOYKCYCHOM KHCIOTHI (TJIMIIMHA), 100aBuTh 4-5 Kamenb pacTBopa uienouu. LlBer
00pa30BaBLIEroCs COEIMHEHNS YKa3aTh B JaD0PaTOPHOM JKypHAJIE.

O

/,(“.‘.—O\ /l\g

25 @opmyna CH: Cu CH; KOMIUJIEKCHOI'O COEIMHEHUS MEIU C TITUIIMHOM

=gy

NH; 0-C
I
0
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0) B3aumopeiicTBe MOHOB HUKENS C AUMETUITIHOKCHMOM.
Ha nonocky ¢uibTpoBasibHO OymMaru ¢ moMoIbI0 KamWUIsipa HAHECTH KAaIlII0 pacTBopa
COJIM HHUKEJSA, 3aT€M KAIUIK0 pacTBOpa AUMETHUIIINIMOKCUMA. byMary BelIep:KaTb HEKOTOPOE

BpCMs B IIapax aMMHaKa 1 yKa3aThb OBECT O6pa30BaBIIIeFOCH COCINHCHUSI.
HgC-C:N_OH OJN"_‘QC-—CIJJ

(DOPMYJ'Ia ] /Ni KOMIIJICKCHOI'O COCAMHCHUA HUKEIA C JUMCTUIITIIN-
H,C-C=N-0 HO—-N=C-CH,

OKCHUMOM:
[1nan opopmuenus oryera:
1. Jlara u Ha3BaHuUE pabOTHI.
2.  Uens paboThL.
3. Kparkoe onucanue onbiTa 1 ypaBHEHHS MPOTEKAOIINX PEAKIIUMA.
4.  BeIBoabl 10 padore.
3agaum u ynpaskHeHHMs IS CAMOCTOSTeIbHOM padoThl.
1./l yKa3aHHBIX KOMIUIEKCHBIX COCTMHEHUM:
a) oTmpeeNnuTe 3apsii BHyTpEeHHEH cepsl;
0) ompenenuTe CTENEHb OKUCICHUS IIEHTPAILHOTO aTOMa;
B) OIIPEACIUTE KOOPIUHAITMOHHOE YHUCIIO IEHTPATIBLHOIO aTOMA;
T') ONpeeanuTe 3apsiji TUTAH0B U UX JEHTATHOCTB;
1) 1aiTe Ha3BaHUS:
[CI'(NH3)6]SO4, Kz[ZI’l(OH)4], K3[FC(CN)6], [FC(CO)s],
[Pt(NH3)3CI]CI3, [CO(NH3)3(NO 2)3], [CT(H20)3CI3]
2. llo npuBeneHHBIM HA3BaHUSIM COCTABUTH (POPMYJIBI KOMILIEKCHBIX COEIUHEHHM:
opomoneHTanuTporiatuHat(IV) xamus; TpUaMMUHTPUHUTPOKOOANIBT; XJIOPHUA aKBaTpHaAM-
munauxjgopokodanwsTa(lll); rekcanmanodeppar(Ill) kamus.
3.YkaxuTte TiN THOPUAN3ALMN ATOMHBIX OpOUTANIEN LIEHTPAJIbHBIX aTOMOB B KOMIUIEKCHBIX
COENMHEHHAX U TEOMETPUYECKYIO KOHQPHIYpalMio KOMILIEKCHBIX HOHOB: [Co(NH;)6]*";
[Pt(NH:)4]*"; [Fe(CN)6]*; [Ag(NHs)2].

4. Hanumwute ypaBHEHHUSI AUCCONMALNM KOMIUIEKCHBIX coeauHeHui: [Zn(NH3)4]SOs,
K>[Hg(CN)4], [Co(NH3)s]Cl, m ykaxkure, KakOoW U3 KOMIUICKCHBIX HWOHOB SIBIISCTCS
HauboJiee MPOYHLIM, ecau uX K, coorBercTBenHO pasubL: 4-1071°, 4-104, 8-10°
S5.IMouemy [Zn(NH3)4](OH), sBaseTrcss Oojiee CHIBHBIM DJJIEKTPOIUTOM B OTJIMYHE OT
ZI’I(OH)Q
6.B xakyio CTOpoHY CABUTAETCsl paBHOBECUE OOMEHHOW peaKIuu MpH JACHUCTBUU HA PACTBOP
[Ag(NHs3),]Cl Bogroro pactBopa KCN?

7. Mennsiii kymopoc umeer ¢opmyny [Cu(H,0)4]SO4-H,O. Ha kakue yacTuipl OH
JTUCCOLIMUPYET B BOAHOM pactBope. Kakoe konmuectBo (Mosib) BaCl, HeoOxomumo s
ocaxaeHus cynbhar-uonos u3 0,1 Mob Kymopoca?

Otser. 0,1 moas BaCl,.

8. IIpu BbIBETpUBAHUKM MEIHOTO KYIOpPOCa B MEPBYIO OUYEPEIb YAAISIETCS BOAA U3 BHEIIHEH
KOOpIMHAMOHHOM cepbl. Ha cKoIbKO TpaMMOB YMEHBIIUTCS MTepBOHAYATbHAS HaBecka |
MOJIb KyIopoca Mpy BbIBETPUBAHUU?

OtBer: Ha 18 T.
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9.0npenenuTh KOHLIEHTPALMIO MPOAYKTOB auccounanuu komruiekcHon conu Ks3[Pt(CN)g | B
0,2M ero pactsope. (Omeem. c(K*) =0,6 M; c(Fe*? = 1,1-107 M; ¢(CN") = 6,6:10-7 M;
c([Fe(CN)g]>= 0,2 M).

10.PactBoputcst nu nonHocthio 0,5 monb Fe(CN),B 1 a1 0,1 M pacrBopa KCN c
obpazoBannem Ki[Fe(CN)s]?

OTBeT: HET.
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[IpakTukym 1o HeopraHuyeckol xumuu (4acthbl). MeToanueckue ykazaHus K
NPAKTUYECKUM padboTaM AJisi CTYJ€HTOB OYHOM (hOPMbI 00yUYEHUS IO JUCITUTIINHE
«XuMus» coctabiieHbl B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC CIIO, Ha ocHOBe
paboueli mporpaMMbl JUCITUTUTHHBI « XUMHUS» W yU4€OHBIX IUIAHOB IO CIICIIHAITb-
HOCTSIM:

33.02.01 ®apmanus

36.02.01 Berepunapus

43.02.15 IloBapcko€ U KOHIAUTEPCKOE JI€JI0

23.02.07 Texnudeckoe oOCTy>XKMBAaHHE W PEMOHT JBUTaTelieid, CUCTEM M
arperaToB aBTOMOOUJIEH

35.02.16 «DxcrmyaTandss U PEMOHT CEJIbCKOXO3SUCTBEHHON TEXHUKU H
000pyI0BaHUSDY

ABTOD:
[PErno1aBaTesib H.A. Kynaesa

[IpakTukyMm 1Mo HeopraHuyeckor Xxumuu (dactbl). MeToauyeckue yka3aHusi K
MPaKTUYECKUM pabdoTaM JIJIsl CTYJIEHTOB OYHOU (POPMBI O0yUEHHUS 10 AUCIUTUINHE
«Xumus» onodpensl Ha 3aceganuu [1IK rymManuTapHbIX 1 €CTECTBEHHOHAYYHbIX
JUCIUTUINH

OT roza, mpoTokos Ne
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