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BBenenue.

Meronudyeckue peKOMEHIAIMK IO OpraHU3allid U KOHTPOJIID CAMOCTOSITETLHOW paboThI
oOydaromuxcsi 1O JOUCHUIUIMHE «XHUMHsS» pa3paboTaHbl B cooTBeTcTBUM C DenepanbHbIM
TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM CPEIHEro Mpo(ecCHOHANBHOTO 00pa30BaHMUs,
[Ipukaza MunucrepctBa odpa3zoBanusi U Hayku PD Ne 292 ot 18 ampens 2013 r. «O06 yrBepkIeHUH
[Mopsinka opraHu3anyy U OCYIIECTBICHUSI 00pa30BaTEIBHON JIEATEIHHOCTH IO OCHOBHBIM IIPOTpaMMaM
poeCCHOHAIBHOTO  00y4YeHHus»; paboyeit mporpaMmoi y4eOHOW ITUCHUIUIMHBI «XUMHSI» H
npeIHA3HAYCHBI ISl peaTn3allii TOCYIapCTBEHHBIX TPEOOBAaHUN K MUHUMYMY COJIEP>KaHUsI U YPOBHIO
MOATOTOBKUA BBIMTYCKHUKOB MO crenuaabHocT 15.02.06 MoHTaX W TEXHHUYECKas SKCIUTyaTallus
XOJIOAMIIBHO-KOMITIPECCOPHBIX MAIINH U YCTAaHOBOK

Copnepxannie 1 00bEM CaMOCTOSITENILHOW pabOThl B KolM4yecTBE 35 4yacoB, BKIIIOYAs yachl Ha
MPOBEICHUE PA3IMYHbIX (OPM KOHCYJbTAIMH, ONMPEAENsIOTCS B COOTBETCTBHHM C PEKOMEHAYEMBIMU
BUAMU 33JaHUH, COTJIACHO paboueil mporpamme y4eOHO! AMCUUIUTUHBI XUMUSI.

B ocnoBe camocrosiTenbHONH pabOThl O0y4arOUIMXCs MO JUCHUIUIMHE JIeKAT MPUHIUIIBI
CaMOCTOSITEJIbBHOCTH,  Pa3BUBAIOUIE-TBOPUYECKON  HAMpPaBICHHOCTH,  IEJIEBOT0  IUJIAHUPOBAHUA,
JUYHOCTHO-AEATEIBHOCTHOIO MOAXO0/A.

CamocTosTenpHas padoTa MO TUCHUIUIMHE «XHMHS» OCYIIECTBIISIETCS C IENbI0 BBIMOJHECHUS
cienyomux §yHKIHH:

- pa3BuBaronieii (MOBBIIIEHHE KYAbTYPhl YMCTBEHHOTO Tpy/a, MPUOOIIEHHE K TBOPUYECKHM
BUJIaM JIESITEIEHOCTH, 00OTallleHNe HHTEIUICKTYaIbHBIX CIIOCOOHOCTEN 00YJatOIHXCsl);

- WH(GOPMAITMOHHO-00yJaOIIIeH;

- OPUEHTHUPYIONICH ¥ CTUMYJIMPYIOIIEH (TTporieccy o0ydeHus mpuaaetcs npodeccuoHanbHoe
YCKOpPEHHE);

- BOCTIUTHIBAIONICH  (POPMUPYIOTCS W pa3BUBAIOTCA  MPOQECCHOHANBLHBIE  KadyecTBa
CIIEIIHAINCTA);

- UCCJIEI0BATENbCKON (HOBBIN YPOBEHB MPOPECCHOHAIFHO-TBOPUECKOTO MBIIIUICHUS ).

OCHOBHBIE II€JTH CAMOCTOSTENILHON padOThl 00YJAOIIUXCS IO JUCIUILTUHE «XUMUS»:

- CUCTEMATU3ALMS M 3aKPEIUICHUE IOJYYEHHBIX TEOPETUYECKHX 3HAHUA M IPAKTHYECKUX
YMEHUM;

- yrIIyOJIeHHE U PaCIIMPEHNUE TEOPETHUCCKIX 3HAHUM;

- dbopMHpOBaHUE YMEHHWH WCIIONB30BaTh HOPMATHBHYIO, CIIPABOYHYIO JOKYMEHTAIMIO M
CHEIHMATILHYIO TUTEPATYPY;

- pa3BUTHE [O3HABATENILHBIX CIIOCOOHOCTEH M AaKTMBHOCTU OOYyYaroOIIMXCSA: TBOPYECKOM
WHULMATHUBbI, CAMOCTOSTENIbHOCTH MBIIIUIEHNS], OTBETCTBEHHOCTH U OPraHW30BaHHOCTH;

- dopMupoBaHHe  CHOCOOHOCTEM K  CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
camopealln3alnm;

- pa3peleHue NpOTUBOPEUMI MEXKIY TPAHCIIALIMEN 3HAHUM U KX YCBOCHHEM BO B3aUMOCBSI3H
TEOPUU U MPAKTHUKH;

- Pa3BUTHE UCCIEA0BATEIbCKUX YMEHUM.

- Jns AOCTMXKEHWs YKa3aHHBIX II€JIeH, 3aKpEeIUICHWs M CUCTEMATU3alud H3YYEHHOI'O
yuebHOro marepuana, GOpMHPOBAHUS M PA3BUTHS YMEHMI, HAaBBIKOB M KOMIIETEHIIUI, Kaue€CTBEHHOTO
OBJIQ/ICHUS 3HAHUSAMH OOyUaIoIHecs Ha OCHOBE TEMAaTUYECKOT0 IJIaHa CAMOCTOSTETIHLHON paboThI pemaroT
CIEeyOIINE 3aauu:

- U3y4aroT PEKOMEH/1yEMbl€ UCTOUHUKHY;

- MOBTOPSIIOT U U3Y4atOT OCHOBHBIC MOHSTUS TEOPUH JTUCIUTINHBL,

- OTBEYAIOT Ha KOHTPOJIbHBIE BOIIPOCHI;

- Pa3BUBAIOT HABBIK HAMCAHUS KOHCIIEKTOB Ha 33/IaHHYIO TEMY,

- COCTaBJISIIOT MIOHSATHIHBIN CIIOBaph y4EeOHOTO 3aHATHS,

- pabotarot ¢ mamsitkamu, OCK;



- pa3sBMBAIOT HABBIK HANMCaHHUsA OOYYaIOIIMX M IPOBEPOYHBIX CAMOCTOSITENIBHBIX PadOT,
TECTOBBIX 3aJJaHUU U TIP.



TemaTnyeckuil JIaH y4eOHOM TUCHHUILTHHBI «XHMMUS»

®opmupyeMble
. KK CamocTosTeIbHAS N PexomeHnnyemble
HaumeHoBaHue Copep:xaHue caMOCTOATEIbHOMH ®opMa OpraHu3aluy caMoCTOATEIbHO | YpoBeHb
pa3ziesioB U TeM padoThI pabota  crynenta padoThI OCBOEHUSA HMCTOMHIICH
yac uHdopmanun
1 2 3 4 5 6 7
Pazgen 1. OO0mas 1 Heopraum4eckKasi XHMUst 11
Tema 1.2 «[TonaTue nepuosa U 3aKOHOMEPHOCTH KK. 3 2 Bolyunts nonsTHE NEpUoaa U 3
nepuoandeckoi Tabmuupl. Cxema n 3aKOHOMEPHOCTH MEPUOANYECKON TaOIIHIIBI, [ 1], cTp. 38-42
COCTaB CTPOCHUSI aTOMOB CXEMY M COCTaB CTPOEHUS aTOMOB.
IIeproauueckuii 3aKoH U €ro 3HauUEHUE. » Onucarb COCTOSIHUE & B aTOME XMMUYECKUX
snmemeHToB Ne 3, 16, 5, 14
[ 1], ctp. 42,36, Bomp. 11. [TonroroBUTH
YCTHBIH O0TBeT Ha Temy: «IloHsATHE meprona u
3aKOHOMEPHOCTHY TIEPUOIMYECKON TaOIHIIBI
J. N .Menneneesa. [lepuoanueckuii 3aKoH».
Temal.3 «Buapl XUMHUYECKOH CBSI3U. » KK. 6 1 Ilepeuncnuth ycinoBus JOHOPHO- 3
aKIIETITOPHOTO MEXaHU3Ma. [ 11, cTp. 42,36, BOTIp.
IToaroroBUTH COOOIEHHS IO TeMaM: «BHIbl 11. [ 1], cTp. 45,47
XUMHYECKOH CBsI3U», «CTPOCHHE BEILICCTBA. ctp. 45, 53, 55, Bomp.
ONeKTpOOTPULIATEIBHOCTE>» 5,7
ctp. 55, 57, Bomp.98-
103
CamocrosTeabHast padoTa KK. 6 1 TloaroToBHUTE COOOIEHHS IO TEME: 2 ctp. 45, 53, 55, Bomp.

00y4YaoIuXCs:
«CTtpoeHue BelecTna.
DEeKTPOOTPULIATEEHOCTD»

«CTpoeHue BelecTBa.
DNEKTPOOTPUIIATEIBHOCTE»

5,7
ctp. 55, 57, Bomp.98-
103




Temal.4. KaraimsaTopsl 1 HHTHOUTOPBI. KK.2 2 CocraButh Tabn. «Kinaccudukarms
IIpasuio Banr-T'odda. XUMHYECKHUX PEaKIHii O ONpeAeIeHHbIM [ 1], ctp. 104-109
MIpU3HAKaM», HIOATOTOBUTH OTBET IO TEME
«[TpaBuio Ban-I'odpda»
CocraBuTh COOOIIEHNE IO TEME:
«HrHOUTOPBI M KaTaJIM3aTOPHI»
Tema 1.5. IlonsiTHE 2JIEKTPOJINTHYECKOM KK. 1 2 Hanucats pedepatst o remam: «[lonsrue [ 1], ctp.58-65,
JAVCCOLMAIINH. INEKTPOIUTHUECKOI TUCCOLMALINH. BBITIOJHUTD ymip. 1-4,
Bopa. PactBopsl. PactBopeHue DIEKTPOIUTHI U HEIJIEKTPOJIUTHI», «Bona. ctp.65-111,
PactBopsl. PactBopenue». Hanucats BBIIIOJHUTB yIp. 11,
pedepatsl o Teme: «Boma. PacTBopsL. 12 ctp. 89.
PacTtBopenue».
Temal.6. IMoHsATHE 3JIEKTPOOTPHUIATEIHLHOCTH. KK. 4 2 YcrHblid 0TBeT Ha TeMy «CTeneHb OKHCTICHHS [ 1], cTp. 99-113.
Ixasua no Ioaunry. W YPAaBHEHUS OKUCIIMTEIbHO- IIxana o Ilonunry.
CreneHb OKHMCJICHUS] U YPABHEHUS BOCCTAHOBUTENFHBIX peaknuii».COCTaBUTh
OKHCJIMTEJIbHO-BOCCTAHOBHTEJILHBIX OKHCJINTEIHHO-BOCCTAHOBUTEIIBHYTO
peaxumii. peaKuuIo METOI0M IEKTPOHHOTO OalaHca.
Tema 1.7. Oco0eHHOCTH CTPOCHHS ATOMOB H KK. 4 1 BblyunTh 0COOEHHOCTH CTPOEHHSI aTOMOB U [ 1], cTp. 162-173,
kpucrauioB. Kinaccnpukanus KPHCTAJUIOB; KJIACCHU(DHUKALIMIO METAIIOB U ctp. 205-211
METAJJIOB H JJIeKTPOXUMHYeCKHI INEKTPOXUMHUUECKHUN Psiji HANTPSDKCHUH
PS1 HANIPSIZKEHU T MeTaJIOB. METaJIJIOB.
CocraBuTh psill HANPSDKEHUI METAJLIOB.
Pa3nen 2 OpraHuyeckasi XUuMust 18
Tema 2.1 CpaBHeHHe OPraHN4YecKUX BellecTB KK. 8 2 CocraButh Tabnuiy «CpaBHEeHHE [ 1], cTp. 173-183
¢ HeopraHnyeckumu. BajieHTHOCTB. OpPTraHUYECKUX BEILIECTB C
HEOPTaHUYECKUMHU», BBIYUUTh TIOHATHE
BAJICHTHOCTH.
CocTaBHUTh COOOIIEHNE 10 TEME: «Y UCHHUE
Buranuzm».
Tema 2.2 IIpnmenenne ankanos. IloaydeHue KK.3 2 IToaroToBUTE pa3BepHYTHII OTBET MO [1], cTp. 185-196,

AJIKaAaHOB.

BOIIPOCY «AJIKaHbI, PEaKIMN 3aMEICHHS ».
Cocrasuts pedepar o teme: «Pabotsr .
Bénepa»

BBITIOJTHUTD yTIp. 5
ctp.180




Tema 2.3 XHuMHYecKHe CBOHCTBA JTHEHOBBIX KK. 5 Brlyunts XMMu4eckue CBONCTBA JUEHOBBIX. [ 1], ctp. 200-209.
VYB. Peaknuu noimmMepu3anun. Brlyunts peaknuu nonumepusanum. ctp. 210-217,
CocraButh pedepar o teme: «[IpupoaHsiii BBITIOJIHUTD YIIp.2
Kayqyk» ctp.213
Tema 2.4 IIpuMeHeHHUE apeHOB. KK. 6 Haiiti otBeThI Ha Bonpock! «IIpuMeHneHne [ 1], cTp. 227-234,
KaranuTtuueckoe ruipupoBaHme. apeHoB», «KaTamuTHdaeckoe THAPUPOBAHNE BBITIOJHUTH ymp. 3,4
crp.231
Tema 2.5 XuMuyecKkne CBOWCTBA ITAHOJIA KK. 2 BrlyunTts XUMHUYECKHE CBOICTBA 3TaHOJIA U [1], cTp. 244-251
ero npuMeHenne. PeHobI €ro npuMeHeHune, (PeHOIIBI ¥ UX CBOICTBA.
(mousitust). Ux cBoiicTBa. CoctaBuTth Ta01. «CTPYKTYpHBIE (GOPMYJIIBI U
Ha3BaHUS NPEIEIbHBIX OJXHOATOMHBIX
CITUPTOB»
Tema 2.6 H3omepust 1 HOMEHKJIATypa KK. 1 CocraButh Tabnuiy no reme: «Mzomerpus n [ 1], cTp. 259-266
NPUAEJLHBIX ATbAeTHA0B. HOMEHKJIaTypa MPeAeIbHBIX albJCTHI0B»
Tema 2.7 MMony4yeHue KapOOHOBBIX KUCJIOT. KK. 5 YerHblii 0TBeT 10 Botpocy «[lonmydenne [ 1], cTp. 267-275,
Peakuuu mo ajJKWJILHOMY paauKady. KapOOHOBBIX KHCIIOT» BBITIOJIHUTH yTIp. 3-5
CocraButs pedepar o teme: «Ilomyuenne ctp.270
KapOOHOBBIX KHCIIOT. Peakiuu o
IKWILHOMY PaJnKaIy»
Tema 2.8 CamocrosTeabHas padoTa: Beryuurs KK. 4 BrlyunTs Ki1accudukauio yrieBoaos Cr1p.294-295

KJ'IaCCI/I(i)I/IKaIII/IIO YrieBOaOB.

Bonpocs 1,2,3




Tema 2.9

CTpyKTYpHI 0€JKOB U UX
XHMHYeCKHe CBOICTBA.
AMHMHOKHCJIOTHI H aMUHBI. X
KJIacCU(UKALUS.

KK. 6

YcTHBIM OTBET Ha BOIPOC «AMUHOKHCIOTHI U
aAMHHBI, X KIaCCH(DUKALHSI».

CocraButh Tabnuiy no reme: «Hexoropsie
AMHUHOKUCIIOTBI»

IMucemenHslit 0TBET Ha Bonpoc: «CTpykTypa
0€JIKOB ¥ UX XUMUYECKUE CBOWCTBa»

47

[ 1], cTp. 296-313,
BBITIOJIHUTH yIIp. 3,4
ctp.289




IHopsa0K BHINOJHEHUS CAMOCTOSATEIBLHOI Pad0ThI 00y4aI0IIIMMUCS
O01mas 1 HeopraHuyeckasi XuMHsl.

Tema 1.2. IloHsiTHE MEpPHOIa U 3AKOHOMEPHOCTH NEPUOIMYECKOi Tad bl Cxema u
COCTAB CTPOECHHUS ATOMOB.

Hean:

- OO0o01IeHre ¥ CHCTEMAaTU3UPOBATh 3HAHUS KYPCAHTOB (CTYAEHTOB) O
MIEPUOINYECKON CUCTEME U 3aKOHE X.7 ;

- YrnybneHue 3HaHU O COCTOSTHUM 3JICKTPOHOB B aTOME;

- HAYYUTHCS COCTABIISITH 3JICKTPOHHBIE (DOPMYITBI U TpahUIeCKUe CXEMBI
pacrnpeeneHus JIEKTPOHOB B aTOMax 3JIEMEHTOB. XapaKTepPU30BaTh JIEMEHTHI C YU4ETOM
MECTOMNOJIOXKEHNS B IEPUOTUIECKOM CUCTEME.

OcHamenue:

- TETpajib, IEPUOINYECKAs CUCTEMA XUMHYECKUX 3eMeHTOB J[.11. Menaeneena,
QITOPUTM COCTABJICHHSI SJICKTPOHHBIX (POPMYI U TpaUIECKIX CXEM pacrpeaeieHus
3JIEKTPOHOB B aTOME, aJITOPUTM COCTABJICHUS XapAKTEPUCTUKHU FJIEMEHTA 10 €T0 MOJI0KEHUIO B
MEPUOJNYECKON CUCTEME, 3aJaHUs.

3aganus.

1. CocraBpTe 5JEKTPOHHYIO (OpMylny U TpapUUecKyld CXEeMy pachpeneieHUs
3JIEKTPOHOB O OPOUTAISIM B aTOME Opoma.

2. JlaliTe TONHYI0 XapaKTEPUCTUKY XUMHUUYECKOTO HJIEMEHTa C MOPSIKOBBIM
HOMEpOM 6.

3. CocraBbTe 37€KTPOHHBIE (POPMYIIBI U rpaduuecKre CXeMbl pacrpeaeseHus

AJIEKTPOHOB ISl aTOMOB, CJIEIYIOMNX 311eMeHToB: a) Na, 6) N, B) Zn, r) C1, ucnonb3ys
QJITOPUTM COCTaBJICHHUSI 3JICKTPOHHOM (POpMyIIbl U TpaduuecKoi CXeMbl paciipeieIeHHs
AJIEKTPOHOB B aTOME.

4. JlaliTe MOJIHYIO XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB C MOPSAIKOBBIMU
Homepamu: a) 20, 6) 15 u snexrponusME popmynamu: B) Is” 2s72p® 3s?3p*, 1) Is? 25%2p° 35%3p°
4s', MCTIONB3ys ANTOPHTM COCTABICHHS XaPAKTEPHCTHKN SJIEMEHTA 10 €r0 MONOKEHHIO B
NIEPUOIUYECKON CUCTEME.

Kparkas anHoTauus:

Kaxap1il 351eKTpOHEUTPaIbHBIA aTOM COCTOUT M3 MOJIOKUTEIIBHO 3aPSKEHHOTO siapa 1
JBUKYLIUXCS BOKPYT HETO 3JIEKTPOHOB. SApO COCTaBIISIIOT MPOTOHBI (p) M HEUTPOHBI (11). OHO
3apSYKEHO TOJIOKUTENBHO. YHC10 MPOTOHOB B sIpe aTOMa 3JIEMEHTA CTPOTO ONPEIEIEHO
(paBHO MOPSIAKOBOMY HOMEPY 3JIEMEHTA B IIEpUOInYecKoi cucteme 7). Uncsio HeHTPOHOB B
SJIpe aTOMa OJHOTO M TOTO YK€ JIIEMEHTAa MOXKET OBITh pa3InYHbIM (paBHO Ar- Z, T1ie AT -
OTHOCHUTEJIbHASI aTOMHAs Macca 3JIEMEHTA, Z- MOPSAKOBLII HOMED).

3apsan siApa atroma onpenensiercs 3apsoM IPOTOHOB.

Macca sigpa aToma onpeaensieTcs CyMMO Macc MPOTOHOB U HEUTPOHOB.

DJIEKTPOH - 3TO OTPULIATENHHO 3apsKEHHas yacTula. Ero 3apsijq 4ucieHHO paBeH, HO
MIPOTUBOIMOJIOXKEH 10 3HAKY, 3apsily MPOTOHOB.

Howmep nepuosa nokasbiBaeT YUCIIO IHEPreTHYECKUX YPOBHEI, XapaKTepU3YIOIIUX
SHEPTUIO CBA3H JIEKTPOHOB C SIPOM.

Ha xax1oM 3HepreTHuecKoM YpOBHE UMEIOTCS IHEepreTH4ecKue MoypoBHH:

1-i1 SHEPreTUYECKUI1 YPOBEHD - S-TTIOAYPOBEHb O 2€

2-11 DHEPreTUUECKU YPOBEHD - S-IIOYPOBEHD O 2&

p-ToiypoBeHb 000 6



3-ii JHEpreTUUECKUN YPOBEHD - S-IIOYPOBEHD O 2&

p-nonypoBeHb 000 6€ d-moaypoers ooooo 108

4-11 SHEPreTUYECKUN YPOBEHD - S-IIOYPOBEHb O 2&

p-noypoBeHb 000 6

d-noxypoBens ooooo 10€

f-momypoBens oooooOO 14€

Howmep rpymnbl moka3bIBaeT YUCIIO 3JEKTPOHOB HA HAPY>)KHOM SHEPreTUYECKOM YPOBHE.

AJITOPUTM COCTABJICHHS 3JICKTPOHHOI (popMyJIbI U rpadrueckoi cxeMbl pacnpeaeaeHHus
3JIEKTPOHOB B aTOMe
IlocienoBaTenbHOCTE AEHCTBUNA Brimmonnenue neiictBui

1.0OnpenenuTh 3aps sapa aTroma, Br); )s)is )7
00I1IEe YHCIIO HIIEKTPOHOB B aTOME,
YHCIIO PHEPreTHYECKUX YPOBHEN U

YHCIIO 2IEKTPOHOB HA KAXKIOM
SHEPreTHYECKOM yPOBHE.

2.CocTaBUTh TPAPHUUECKYIO CXEMY 4s o 4p ooo
pacrnpeneneHus IEKTPOHOB 10 3s 0 3p oo 3d ooooo
opouTansam 2s 0 2p ooo
Iso
3.Ucnonb3ys rpaduyecKyro cxemy 1s* 2s72p° 3s°3p®3d"’ 4s°4p’

pacrpeieneHus JIEKTPOHOB 1O
opOUTANAM, COCTaBbTE HIIEKTPOHHYIO

bopmyy.

A.J'Il"OpI/ITM COCTABJICHUSA XaPAKTCPUCTUKH IJIEMECHTA MO €r0 MOJIOKCHUIO B nepnounqeacoﬁ

cucreMe
TlocienoBaTenbHOCTb ACHCTBUU BrinonHenne geicTBui
1 2
1 .OxapakTepu3yiTe MoN0KEHUE 1.
3JIEMEHTAa B IEPUOJUYECKOM CUC- a) Ne 6;
TEeMe M0 TUIaHYy: 0) 2-ii mepuon, 2-i ps;
a) OPSIAKOBBIA HOMED; B) IV rpynna, rmaBHas noarpynra;
0) mepuon, psx; r) Ar(C)=12
B) IpyIna, HOArpymnmna;
r) OTHOCHTEJIbHAs aTOMHAs

Macca (Ar).




2.0xapakTepu3yluTe CTpOCHHE aToMa 2

110 TUIAHY: a)+6;
a) 3aps siapa aToma; O)p=6,¢6=-6,1=12-6=6;
0) KOJIMYECTBO MPOTOHOB (), HEW- B)2sO 2p OO0,
TPOHOB (1), JJIIEKTPOHOB (€); Iso
B) rpaduyeckas cxema pacupeze- r)1s%2s’ 2p2;
JICHHS DJIEKTPOHOB; I 4¢€ - HeMe
T') BJIeKTpOoHHast popmyia;
) YUCIIO DJICKTPOHOB Ha

Hapy>KHOM SHEPreTUYECKOM YPOBHE
/metann (Me) mim nemetaia (He-
Me).

3.CoctaBbTe OPMYIIBI COETMHEHUN 3.
0 TJIaHYy: a) CO2- KHCIOTHBIN OKCH;
a) okcuja (ykaszaTb €ro Xxapakrep, 6) H2CO»;
T.€. KUCJIOTHEIM, OCHOBHOM HJIU B) CH4.
amM(OTEepHBIN);
0) rugpokcuaa (KUCIOTHI I
OCHOBaHMS);
B) JIETYYETO BOJIOPOIHOTO
COCIMHCHUS
(m1 HEMETaIIOB).

4.CpaBHUTD JIEMEHT C COCETHUMU 4.
pIEMEHTaMU 10 IJIaHY: a) YrIepos mposiBisieT 0oJiee BIPaKCHHBIE
a) 10 TIEPUOY; HEMETaJUTMYEeCKUE CBOMCTBA, YeM O00p, HO MeHee
0) o rpynme (MeTa ¢ HeMeTa- BBIpaXKCHHbBIE, YEM a30T;
JIOM HE CPAaBHHMBATh). 0) yriepo1 mposiBiIsieT 60J1ee BhIpaKEHHbBIE

HEMETAJUIMYECKHUE CBOMCTBA, YeM KPEMHUM.

Iopsiiok BHINOJHEHUS 32 IaHUS.

1. IToBTOpPUTE OCHOBHBIE TEOPETUYECKUE ITOTOKEHHUS 110 JAHHOU TEME.

2. Onpenenure CcTeneHb TOTOBHOCTH K BBHINIOJIHEHHIO CaMOCTOSITEILHON paboTe,
UCIIOJIb3YsI BOIIPOCHI CAMOKOHTPOJIS.

3. 3anummuTe B TETPab TEMY H II€JIb CAMOCTOSITEIIHHOU padOTHI.

4. Beimonnure 3amanue 1, WCHONB3ys QIrOPUTM COCTABICHUS BJIECKTPOHHOU
dbopMyibl U rpadUUECcKOil CXeMBbI pacrpeiesieHus AIEKTPOHOB B aTOME.

5. BrinmonnuTte 3amanuve 2, UCHOJIb3YS AJITOPUTM COCTABJICHHUS XapaKTEPUCTUKU
3JIEMEHTA IO €r0 MOJ0KEHHUIO B IEPUOIUYECKON CUCTEME.

6. B koHI1Ie 3aHATHSI OTMETHTE OCHOBHBIE 3aTPYAHEHUS, BOSHUKIINE TPU

BBIIIOJIHEHNH NAHHBIX 3agaHuii. CrneaiTe BHIBOILI.

Bomnpocs! 1J1s1 caMONPOBePKH W KOHTPOJIS.



1. Kaxk yctpoena nepuonuueckas cucrema 3neMeHToB? Kak B Hell pacronoKeHbl
3JIEMEHTHI?

2. UYro Takoe nepropl? CKOJIbKO NEPHUOI0B B IEPUOANUECKON CUCTEME 3JIEMEHTOB?
HA30BHUTE MaJible M OoJbIIHe mepruosl. Kak n3MEeHSI0TCs CBOKWCTBA 3JIEMEHTOB B Iepruoaax?

3. UYro Takoe rpymmna 1 NoArpymnmna B nepuoanyeckoil cucreme? Kak n3mMeHsrorcs
CBOICTBA 3JIEMEHTOB B rpyIimne?

4. Kak coctaBuTh (pOopMyIly BBICIIEr0 OKCHA U JIETYYETO BOAOPOAHOTO COSIUHEHHS
a1emeHTa’?

5. Kaxk onpenenuTs BBICIIYIO MOJOXKUTEIbHYIO U OTPULIATENILHYIO BAJICHTHOCTH
3JIEMEHTA 1O €r0 MOJ0KEHHUIO B IEPUOIUYECKON cucteme?

6. Kak yctpoen arom?

7. Kaxk yctpoeno siapo aroma? M3 dyero ckiiaiplBaeTcsi Macca M 3apsn sapa aroma? B
4€M COCTOUT OTIIMYME ITPOTOHA OT HEUTPOHA?

8. Yro Takoe anekTpoHHast o0osiouka aroma? M3 yero ona cocrout?

0. Kak onpenenuTs 4ncio 3J1eKTpOHHBIX YPOBHEHN B aToMe?

10. CKOJIBKO 3JIEKTPOHOB MOKET OBITh Ha 3aBEPIICHHOM HaPY>KHOM JJICKTPOHHOM
ypoBHE?

11. UTo Ha3BIBAIOT AJIEKTPOHHOH OpOUTaNBhI0? CKOJIBKO 3JIEKTPOHOB MOXKET OBITH Ha
oJtHOM opbuTanu?

12. Yro eI 3HACHTH 00 S-, p-, d- U f- opOuTamax?

Pexomennayemasi mureparypa.

OcHoBHas:

O.C. I'abpuensn. Xumusi, 6-oe uzmanue, - M.: Uznarensckuii meHTp «AkameMus», 2013.

O.C. I'abpuensa. Xumus 11 xnacc. ba3osslit yposens. —M.: JIPODA, 2013.

M.IO. I'opkoBenko [Toypounblie pa3paboTKu MO0 XUMHUH K y4€OHBIM KOMIUIEKTaM. M.:
«BAKO», 2013.

O.C. l'abpuensn, Xumus 10 k1. M. Ipoda2012

JlomoaHUTEIbHA:

I'.T1. Xomuenko, N.I'. Xomuyernko «COOpHUK 3a7a4 110 XUMHUH JJIS OCTYIAIOIIUX B BY3bI»
- M. HoBas BoiHa.

Tema 1.3. Buabl xumudeckoii cBsi3u. CTpoeHue BeniecTna.
DIeKTPOOTPUIIATEIBHOCTb.

Heab:
- [ToBTOpeHue, 0600IIeHNE U CUCTEMAaTU3UPOBATh 3HAHHS O XUMUYECKOH CBSI3H;
- O3HaKOMJIEHHE C MOJISIPHON KOBAJIEHTHOW XUMHUYECKOMN CBA3BIO U
AIIEKTPOOTPHULIATENBHOCTHIO (D) Kak MEpOol HEMETALTMYHOCTH 3JIEMEHTOB;
- [Iponomxuth (hopMUpOBaHUE yMEHHs 3alHCHIBATH CXEMbl OOpa30BaHUS MOJIEKYJ
OWHAPHBIX COETMHEHHUH 3JIEMEHTOB-HEMETAJIIIOB.

OcHameHnue:
- Tabmuma «Twumbl  XUMHYECKOW  CBS3W», TETpajb, pECYpPC HMHTEPHET, Psf
AJIEKTPOOTPHUIIATEIIBHOCTH AJIEMEHTOB 110 1mKaje [Tommnra.

3aganud.

1. BuumatensHO npounTaiite ctp. 44 -57 yueOnuka ['abpuensn O.C. Xumus yuel.
st ctyn. cpen. mpod. yued. 3aBenmenuin / 6-oe uw3manue —M.: M3patenbckuii  1IEHTP
«Axanemus», 2009.



2. Onpenenure BuJ xuMuyeckod cBsizu B BemiectBax: O2; H2S; CO2; NaCl;
MgS; Cu. Hanummre 37eKTpOHHOE YpaBHEHHE PeaKIuu 00pa30BaHMs MOJICKYJIBI KACIOpOAa U
CTPYKTYpPHYIO (OPMYITY MOJIEKYIIBI CEPOBOOPOIA.

3. [TosicauTe:

a) B KakoM ciy4yae oOpa3yeTcsi JaHHBIN B CBSI3U?

0) 3a cyeT B3aMMHOT0 MPUTSHKEHUS KaKUX PA3HOMMEHHO 3apsiKEHHBIX YacTHUIL
OCYLIECTBIISICTCA JAHHBIN BUJ XUMHUUECKOU CBSI3U?

B) IPUBEIUTE IPUMEPHI HEOPTAaHUYECKUX U OPraHUYECKUX BELIECTB, B KOTOPBIX
CYILIECTBYET JaHHBIN BUJ CBSI3H.

') Ha KOHKPETHOM IIPUMEpE MOSCHUTE MEXaHU3M 00pa30BaHUs IaHHOTO BUA CBA3H.

OOcyauTe OTBETH HA BOMPOCH BHYTPH CBOGH TPYIIIbBI, MPOBEAUTE 0OMEH MHEHHUSIMHU
MEXAY FPYIIIaMH.

4. YKaxuTe BUJ XMMUYECKOH CBSI3U B BELIECTBE, PE3YIbTAThI 3aHECUTE B TaOJIHILY.
Hounnas KoBanentnas xum. Merauu Bonopon
XUMHUYECKasl CBA3b CBS3b YECKasl XUM. Has XUM. CBA3b
Henoun Hossap CBA3b
spHas Hasl

BapuanT | : pomOudeckas cepa; a30THasi KMCIIOTa; ME/Ib; HOIHU pyOUIHs; a30T; STHIICH;
¢denonaT Hatpus; Oapuil; caxapo3a; YKCyCHasi KUCIIOTa; XJIOPUJ KaJIHsl; OKCHJI BOIOPOJIA.

Bapwuanr II : opTodocdopnas kucnora; anerusieH; io; 3tanour;, 6ensiid pocdop; dropua
1Ie3Us1; CTPOHIMI; (DEHONAT Kalusl; MarHuii; OpoMuJ HaTpus; GTOPHUI BOJOPOA.

5. 3anoHUTe TaOIHITY
Bun xuMnueckon cBa3u IIpupona Mexanusm @opMyIIbl BELIECTB
B3alMO/ICHCTBYIOIIUX o0Opa3oBaHUs
YaCTUIL
Kparkas anHoTranus:
CocTaB coeqUHEHUS Pa3uocts DO Bun cBsasu
ATOMBI 3JIEMEHTOB-METAJIJIOB 0 Meraumueckas
ATOMBI OJTHOTO JIEMEHTa-HEMETAJIIA 0 (30 paBHbI) KoBanenTHast HenossipHast
ATOMBI pa3HBIX XUMHUYECKUX JIEMEHTOB <2 KoBanentnas nonsipuas
>2 HNonnas
P51 31eKTpOoOTPUIIATEILHOCTH 3JIEMEHTOB
3HAK XUMHUYECKOTO dJIEMEHTA F [0) CI N Br S
OtHocurensHas D0 4,0 3,5 3,0 3,0 2,8 2,5
C I Se H P Te As Sb Fe Si Ge Sn
2,5 2,5 2.4 2,1 2,1 2,1 2,0 1,9 1,8 1,8 1,8 1,8
Pb Be Al Mg Li Ca Sr Na Ba K Rb Cs
1,8 1,5 1,5 1,2 1,0 1,0 1,0 0,9 0,9 0,8 0,8 0,7
AJaropurm:
3anummre GopMyIly coeTMHEHHS BeCI2
1. YkaxuTe BUJ aTOMOB, 00pa3yromux ATOMBI pa3HBIX 2JIEMEHTOB

XUMHYCCKYIO CBA3b




2. CpaBHure JJIEKTPOOTPULIATEIBHOCTD
(B0) 21€MEHTOB (BBIUMCIUTE Pa3HOCTb

20, cMm. «CrpaBky»)

D0 (Be) =1,5; 90 (CI) = 3,1
Pasnocte D0 =3,1-1,5=1,6

3. Omnpenenutb BUA CBs3U (CM. «CIpaBKy»)

Pasnocts DO < 2; 1.6 <2.
CBsi3b KOBAJICHTHAS TOJIIPHAs

3anummre GopMyIly XUMHUECKOTO COSTMHEHUS CI2
VYKaxxute HOMEp rpynmbl U ONPEACIIUTE YUCIIO VIIA rpynna
RJIEKTPOHOB Ha BHEIIHEM YpOBHE (cM. «CHpaBKy») '/ BaJICHTHBIE €
Onpenenure Yuciio HECTTAPEHHBIX JIEKTPOHOB (CM. 8-7=1
«CripaBKy»)

O0603HaubTE HAPYKHBIC JIEKTPOHBI (CITAPEHHBIC U CI

HECMApEHHBIE) TOUKAMU

CocTaBbTe JEKTPOHHYIO CXEMY 00pa30BaHHS
CBSI3U U 3JICKTPOHHYIO (hopMyry xJjiopa

CI+CI->CICI
DeKkTpoHHas Gpopmyna

CoctaBbTe CTPYKTYpHYIO (POpMYITy XJIOpa U
YKa)KUTE KPaTHOCTh CBSI3U

CI-CI
OpnHa o01mas 37IeKTpoHHAs Tapa -
OJIMHApHasl CBA3b

OxapakTepu3yiTe pacronokeHUe dJIEKTPOHHON
MJIOTHOCTH CBSA3YIOIICH OOIIEH 2JIEKTPOHHON Taphl
MEXly aTOMaMH

[Ipoctoe BemectBo CI2 cocTouT u3 aroma
OJIHOTO 3JIEMEHTa, O3TOMY 001I1ast
AJIEKTPOHHAS Mapa MPUHAJICKUAT
CBSI3aHHBIM aTOMaM B OJJMHAKOBOI Mepe

YKaxuTe pasHOBUIHOCTh KOBAJICHTHOM CBS3U Henonsipuas

Bonpocsl 1J1s1 caMONIPOBePKH M KOHTPOJIA.

1. UT0 03HAYAET TEPMUHBI «XUMHUYECKAs CBSA3b»?

2. Kakue cuitbl IpUTSHKEHUS U KAKKUE CUITBI OTTAJIKUBAHUS AEHCTBYIOT MPH COMMKESHUH
JIBYX aTOMOB?

3. Kakune n3MeHnenus 3anaxa BHyTPEHHEH SHEPIHU COTPOBOXKIAIOT 00pa30BaHKe
XMMHAYECKOH CBA3H?

4. Jaiite onpenenenue KoBaIeHTHOH cBs3u. Kakue 1Ba MexaHn3ma ee o0pa3oBaHus
BbI3HaeTe? [IpuBenuTe nmpumMepsl, HAMUIIUTE CXEMBI.

5. Jlaiite ompeznelieHHEe KOBAJCHTHOM HENOJSApHOW CBsA3U. IlpuBenure npumepsl,
HAIUIINATE CXEMBI.

6. [Jaiite omnpeneneHne KOBAJICHTHOW NOJMApHOM cBA3u. IlpuBenure mnpumepsl,

HAIUIINTE CXeMbl 00pa30BaHUs KOBAJECHTHON CBS3HM 1O OOMEHHOMY M JJOHOPHO-aKLENITOPHOMY

MEXaHHU3MY.

PexoMenayemas iureparypa.
OcHoBHas:

O.C. I'abpuensu. Xumusi, 6-oe u3ganue, - M.: 3gaTenbckuii neHTp «Akagemusi», 2013.
O.C. l'abpuensa. Xumust 11 xnacc. bazoBerit ypoenb. —M.: JIPODA, 2013.
M.IO. I'opkoBenko [loypounsle pa3paboTKH 10 XMMUU K y4eOHBIM KOMILIEKTaM. M.:

«BAKO», 2013.

O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012

JlomonmauTenbpHas:

I'.I1. Xomuenko, N.I'. Xomuenko «COOpHUK 3a/1a4 [0 XMMHU JJIS TIOCTYHAIOIINX B BY3bI»

- M. HoBasg BoiHa.




Tema 1.4. Katanusatopbl 1 HHTHOUTOPBI.
Ipasuio Baur-I'ogda.
Hean:
- N3y4anTh (hakTopsl, BIUSAIOINE HA CKOPOCTh XUMUYECKON PEaKIH;
- 3nars npaswia Baut-'odda;
- [TprobpecTr HaBBIK PEIICHNUE PACUETHBIX 3a/1a4 110 JaHHOU TEME;

OcHalenue:
- Terpanp, Tabmuma «Knaccupukanus XUMAYECKUX PEaKIUil» pPecypchl WHTEPHET,
tabmuia « Exuania u3mMepeHus TermioBoro s Qexrar.

3aganud.

1. CocraButh Tabnuny «Kimaccupukaruss XMMHUECKUX PEAKIUN» M0 ONpPeAeTICHHBIM
HpU3HAKaM.

2. CocrtaBuTh coolrieHue 1no reme «MHruOuTOpsl U KaTaau3aTophI».

3. CocTaBHUTh KOHCIEKT I10 TEKCTY yueOHuka ctp. 104 - 108.

4. [IpountaTh crateio «Temmeparypa» ctp.105 — 106 yue6nuka ['abpuensun O.C.
Xumus yued. miis ctya. cpel. npod. yuaed. 3aBeaeHuii / 6-oe nuznanne —M.: 3narenbckuii IeHTp
«Axanemus», 2009.

5. 3anummuTe MaTeMaTHYeCcKOe BeIpaxkeHue mpasuia Bant — [Nodda.

6. Pemmre cnenyroniue 3agauu:

a) Bo ckonbko pa3 yBenn4uuBaeTcsi CKOPOCTh PEAKIUU MPHU MOBBIIICHUN TEMIIEPATyphl OT

50°mo 100° C, ecnu TeMmiepaTypHbIii KO3 GUIIMEHT CKOPOCTH paBeH 27
0) OnpenenuTh TEMIEPATYPHBIA KOIPHUIIMEHT CKOPOCTH PEAKIIUH, €CIIA MTPH
noBbIieHnd Temepatyps ot 10° 10 50° C cKOpOCTh peakiuy yBeaudmiach B 16 pas.

Kparkas anHoranus:

Hayka, 3annmaroniasics 3aKOHOMEPHOCTSIMH MPOTEKAHUS XUMUYECKUX PEaKINil BO
BpEMEHU, MTPEICKA3bIBAIONIAS CKOPOCTh XUMUUYECKON PEaKlUy, BBISICHSAIONIAS €€ 3aBUCUMOCTb OT
YCJIOBU MPOBEICHUS, HA3bIBAECTCSI XMMHUYECKOH KMHETHUKOM.

B 3aBucumoctu ot TOro, B Kakou (pase HaxoAATCs BEIIECTBA B JAHHOW XUMHYECKON
peaKIu, OHU Ha3bIBAIOTCSI TOMOTEHHBIMH M TeTeporeHHbIMU. Eciin ogHOpoIHAs (a3a- peakius
rOMOTeHHas, ¥ reTeporeHHas- eciau ¢gasa HeogHopoaHas. DopMyIbl BEIPaKEHUS CKOPOCTH
TaKUX PEaKIUi OTIMYAKOTCS.

CKopoCTh TOMOTE€HHOM peaKIuu ONpEAeIsieTCs] U3MEHEHUEM KOHIEHTPAI[UU OJIHOTO U3
BEILIECTBA B €IMHUILY BPEMEHHU:

CKOpOCTb reTEepOreHHOM peaklMK ONpeAeIIsieTCs] KaK M3MEHEHHE KOJIMYECTBA BEIECTBA B
€IMHUITY BPEMEHHU Ha €NHUILY TUIOMIAIA (IOBEPXHOCTH):
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Bropoii hakTop — karanuzarop, MUHTHOUTOD.

Karanusartop — BemiecTBa, yyacTBYIOIIME B XUMUYECKOM peakliuy U U3MEHSIOIIUE e
CKOPOCTb.

KartanuzaTtopbl oTpUIlaTEIbHbIE - HHTUOUTOPBI — 3AMEJISIIOT CKOPOCTh XUMUYECKOM
peaKkiuu.

B 19 B. Baut-I'opda chpopmynuposain 3akoH.

Hucno sMnupudecKkoe NpaBuiio, T.€. MPaBUi0, OCHOBAHHOE HE HA TEOPHUH, a BHIBEICHHOE
13 OMBITHBIX JAHHBIX. B COOTBETCTBUU C 3TUM MPABUIIOM, TOBBIIIIEHHUE TemMIepaTypbl Ha 10°
MPUBOAUT K YBEJIIMUEHUIO CKOPOCTHU B 2—4 pa3a. MaTeMaTHYECKH 3Ty 3aBUCUMOCTb MOXHO
BBIpasuTh ypasuerueM vovi = [ 75 1" rae vy i v, — ckopocTH peakmmu mpu Temmeparypax
T, u T,; BenmuuuHa [| Ha3BIBACTCS TEMIEPATYPHBIM KOI(DPUIIECHTOM peaKInH.

Anropurm:
OnpeneneHne THIOB XUMUYECKON PEAKIIUU 110 XapaKTePy NPUPOJIbl pearupyronX BEIECTB:
3anuiuuTe ypaBHEHHUE PEAKLUU 2K +2H20=H2 + KOH VI
CPaBHUTEIBHOIO SKCIIEPUMEHTA. 2Na + 2H20 =H2 + NaOH V2

B3anMonelicTBUS Kanusa U MarHus ¢ BOJIOM.

Onpenennure akTUBHOCTB 31eMeHTOB paauycsl | VI > V2 1.x E (Mg) < E(Na)
ATOMOB KOTOPBLIC pa3HbIC, BOCCTAHOBUTCJIbHAA
CIOCOOHOCTH pa3Has

Crenaiite BBIBOJ K axtuBHee Na T.x paanycbl aTOMOB pa3HBbIE,
BOCCTaHOBUTEJIbHAS CIIOCOOHOCTh pa3Has,
ommyarrcs E.

IIpounTaiite TEKCT 3a7a4, IOHATh €€ CYIIHOCTb.

BBITTOTHUTE XUMHYECKYTO Xumudeckast 4yacTh pemenus | Kparkas 3anmuch yciaoBust
YacTh PEIICHUS 3a4a4uu: 3aJaun Hccnenosanne
Ananuz
BbINOJHUTE MaTeMaTHYECKYIO MaremMaTnueckas 4acThb PanmonansHEIN Ccriocod
4acCThb pemeHml 3aJaun peH_IeHI/HI
PacueTsl
3anuchk OTBETa

[IpoBecTu mpoBEPKY pe3ynbTara.
CocTaBuTh ycioBrue oOpaTHOM 3a7a9u.




Bonpocs! 1J1s1 caMONIPOBEPKU U KOHTPOJIS.

1. JlaiiTe omnpeneneHHe CKOPOCTHM XHMMHUYECKOM peakiuuu. B kakux eauHunax oHa
u3mMepsiercsi? Ot kakux (pakTopoB 3aBUCHUT?

2. Tloemy « Kumsamui ciioi» Tak HasbiBaeTcsa? Kakoil ¢dakTtop ,BIUSIONIMA Ha CKOPOCTH
peakuu, «paboTaeT» Mpu UCIOIB30BaHUU 3TOr0 MeToza?

3. Bo ckonbpKo pa3 BO3pacTaeT CKOPOCTh pEeaKLUU IIPHU YBEIMYEHUU TeMieparypsl ot 10 1o
40 ecnu TemrepaTypHbIii KO3QPHUIUEHT paBeH 27?

4. Tlpu nonoxxenuu temmnepatypsl peakuuu oT 100 7o 70 cKOpoCTh peakly yMEHbIIAIACh

B 27 pa3s. Paccuuraiite TemnepatypHbiii K3QGUIIUESHT

Pexomenayemasi mureparypa.

OcHoBHas:
O.C. I'abpuensin. Xumusi, 6-oe nzmanue, - M.: Uznarensckuii meHTp «AkameMus», 2013.
O.C. I'abpuensa. Xumus 11 xnacc. ba3osslit yposens. —M.: JIPODA, 2013.
M.IO. IN'opkoBenko [Toypounbie pa3paboTKu MO XUMHUH K Y4€OHBIM KOMIUIEKTaM. M.:
«BAKO», 2013.
O.C. l'abpuensn, Xumus 10 k1. M. Ipoda2012
JlonmoaHUTEIbHA:
I'.T1. Xomuenko, N.I'. Xomuernko «COOpHUK 3a7a4 110 XUMHUH JJIS TOCTYIAIONIUX B BY3bI» - M.
Hosas BoaHa.



Tema 1.5. IlonsiTHE 3J1€KTPOJTUTHYECKON AUCCONMAIUN. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Boaa. PacTBopsbl. PacTBOpenue.
Hean:

—VYriybienue u 06001eHNe 3HAHUH, OCHOBHBIX MOHSTHHN JIEKTPOITUTUYECKOM UCCOIHAITUH;
—IIpumenenune nousaTui «PacTBOPUMOCTD», «KOHLICHTPALUS PAaCTBOPOB» MPH PELIEHUHN
pacUETHBIX 33/1a4;

—VYMeHue penaTh pacueTHbIE 331a4M Ha KOJIMUYECTBEHHYIO XapaKTEPUCTUKY PaCTBOPOB.

OcHamenue:
Terpanb, HHTEPHET pecypc, pyuka, Tadmuia «PactBopsl. [Iporieccsl, mpoucxoasime B

pacTBOpax, Tabnuna «PacTBOpUMOCT THIPOKCHIIOB M COJICH B BOZIE.

3amanusda.
1.
Bapuanr - 1(ypoBenn 3)
Hamnummre MosieKysipHbIE M HOHHBIE YPABHEHHS PEAKITUi MEXIy PaCTBOPAMH,
UCIIOJIB3YSl AJITOPUTM COCTABJICHHSI HOHHBIX YPaBHEHUN peaKIInii:
a)kapOonara kamus K,CO0; u hocdopnoii kucnoroit H3PO4;
0)uutpata 6apus Ba(NOs),u ceproit kuciotsl HySO4;
B)xsiopua onoa SnClu cepoBogopoaHoi kuciotsl H,S;
r)6pomunia maraust MgBru oprodocara natpus NazPO,.
n)rugpokcuaa Hatpust NaOHu fionuna mapranma Ml ,;

e)cynbdara meau CuSO4m crmkarta HaTpus NaySiOs.

2. Bapuanrt - 2(ypoBeHs 2)

Hanummre MonekynsipHble U MOHHBIC YPAaBHEHUS PEaKIIUii MEXI1y pacTBOPaMH,
HCIIONB3YS AITOPUTM COCTABJICHUSI HOHHBIX YPaBHEHUN PEaKIIMA:

a)xnopuna kaneius CaCl, u cynsdara meau CuSOs4;

0)ruapokcuaa 6apust Ba(OH), u azotHoit kuciaorer HNOs;

B)KkapOonata nmutus Li;COsu ceproit kucnotsl HyS0y;

r)autpara xkene3a (1) Fe(NOs),u runpoxcuaa kamust KOH;

1) 6pomuaa kobaneta CoBr, 1 ruapokcuna mutust LiOH;

1. Hanwucats pedepat no reme: «Boxa. PactBopsl. PacTBopenue»;

2. Pemenue pacueTHbIX 3a7a4 Ha KOJIMYECTBEHHYIO XapaKTEPUCTUKY



pacTBOpOB:

a) Beruucnure MaccoByto 107110 (B %) XJIOPOBOAOPOA B PACTBOPE COISTHOM KUCIIOTHI,
conepxamiem 14,6 r HC1 u 385,4 r BoAbL.

6) B 450 mut Bogsr pactBopmiu 50 T conm. Berauciaure maccoByro 10110 (B%)
pPacTBOPEHHOTO BEIIECTBA B PaCTBOPE.

B) K 60 r 20 %-oro pactBopa coasl qo6aBmiu 20 r Boabl. Berauciure MmaccoByto 1oto (B%)
COJIbl B HOBOM PacTBOpE.

r) K 650 Mt pacTtBOpa ¢ MaccoBoii oieid ruapokcuaa Hatpus 40 % (MIIOTHOCTH pacTBOpa
1,44 r/mn) npunuim 250 mit Boasl. Onpenenute MaccoByto noito (8%) NaOH B nonyueHHOM
pacTBope.

Kparkas anHoranus:
DJ1IeKTPOJIMTHI - BEIIECTBA, IPOBOAIINE JICKTPHUECKHUI TOK B PACTNIABIICHHOM WJTH
PacTBOPEHHOM COCTOSIHUH.
[Iporecc pacmaga BEIeCTB B paCTBOPE Ha HOHBI HA3bIBACTCS JIEKTPOJIUTHIECKOMH
JaHUCCOoLUAlIUei.
Kuca0Tbl B BOTHBIX pacTBOpax JUCCOIMUPYIOT HA KATHOHBI BOAOPOAAa 1 AHHOHBI
KHCJOTHOI0 0CTATKA, HAIPUMED
H,S04<—> 2H* + S0,

OcHoBaHMsSI B BOJHBIX PACTBOpax AUCCOIMHPYIOT Ha KAaTHMOHBI MeTayla W aHHUOHBI

THIPOKCUIIA, HAIPUMED

Ba(OH), Ba** + 20H".

CpeszHe COJIM B BOAHBIX PpacCTBOpax AHUCCOOHMHUPYIOT HA KAaTHOHBI MCTA/lIa U AHHUOHBI

KHCJIOTHOT'O OCTAaTKa, HAIPpUMCP

A1x(S04)3¢-» 2A1°" + 3804%-.

B pactBOpax a51eKTpOJIMTOB (KUCIIOT, OCHOBaHMi, COJEH) MPOUCXOIAT PEAKIUN MEXKITY
HMOHAMH, TI03TOMY HEOOXOTUMBIM YCIIOBUEM TEUCHHSI pEakIiMi 0OMeHa SIBISETCSl 00pa3oBaHKe
TPYIHOPAaCTBOPUMBIX, Ta3000pa3HbIX WM CIA00JUCCOLMMPYIOMMX BewlecTB. Ecnmu mpu
CMEIIMBAaHUM PACTBOPOB JIBYX IEKTPOJIMTOB HE 0Opa3yercsi ocajka, ra3oo0pa3HOro WU
cJ1a00MCCO- IIMUPYIOIETO BEIECTBA, TO HUKAKas peakiysl MPaKTHYECKH HE UIET.

Peakuum B pacTBOpax MeXIy SJIEKTPOJIMTAMU OOBIYHO H300pa)xaroTcs MpPU MOMOIIU
MOHHBIX YPaBHEHUH, B KOTOPBIX TPYJHOPACTBOPUMBIE BellecTBa (TBEPAbIE U ra3000pa3HkbIe), a

TaKXe ciaadbie AIeKTpouThl, Hanpumep ykcycHast kuciora CH3COOH, ruapokcun aMmmoHMst

NH4OHu np., nuiryrcst B BHIe MOJICKYIT.



MaccoBas 101151 paCTBOPEHHOTO BellecTBa W ( B-Ba)
paBHa OTHOIIEHUIO MACChl PACTBOPEHHOIO BEHIECTBA M (B-Ba) K Macce pacTBopa m (p-pa):
W(B-Ba) = m(B-Ba)/m (p-pa)
Wi
W(B-Ba) = m(B-Ba)/m (p-pa) x 100%

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA, BBIPAKEHHAs B POLIEHTAX, YaCTO HA3bIBAETCS
IPOLIEHTHON KOHIIEHTpAlMeN U IT0Ka3bIBAET YMCIIO IPaMMOB pacTBOpEeHHOro BeecTsa B 100
pacTtBopa.

Yamie Bcero B 3a/1a4ax yKa3bIBalOT 00beM pacTBopa V (p-pa), ero mioTHOCTH p (p-pa) u
MacCOBYIO JIOJIFO PACTBOPEHHOTO BellecTBa X B 3ToM pactBope w (X). 1o atum ganHbIM
paccunThHIBaIOT Maccy BElleCTBAa X B JaHHOM PAacTBOPE.

m(X) = T (p-pa) x w(X)
Macca pacTBopa paBHa:
m (p-pa) = V (p-pa) x p (p-pa)

ITopsinok BbINOJHEHHUs padOThI:
1. IloBTOpPHUTE OCHOBHBIE TEOPETUUECKHUE MOTOKEHUS 110 TEME «IIEKTPOIUTHUECKAS

JOUCCOHaIus».

2. Onpenenure CTENEHb TOTOBHOCTHU K BBIITOJIHEHUIO CAMOCTOSITEIBHOTO 3aHATHUA,
HCITOJIb3YsI BOIIPOCHI CAMOKOHTPOJIS.

3. 3anuimure B TETPaAb TEMY, LIE€Ib CAMOCTOATEIBLHOTO 3aHATHSL.

4. YkaxuTe BbIOpaHHBIM BaMU (I10 KeJaHUIO) BAPUAHT M COOTBETCTBYIOIUI €My YPOBEHb
00yJeHwusI.

5. BeimosiHuTe 331aHUE, UCTIOIB3YS AITOPUTM COCTABIICHUSI MOHHBIX YPAaBHEHUM pPEaKIIHil.

6. Ilpountats crarbio «Boga. PactBopsl. PacTBopeHue», HCTIONb3yst HHTEPHET PECYPC WU

ctp. 118 — 122 yuebnuka ['abpuensa O.C. Xumus yued. naus crya. cpen. npod. yueo.

3aBeaenuii / 6-oe nznanue —M.: Mznarensckuii meHTp «Akagemus», 2009.

7. Kparko U3JI0KUTE CBOHNCTBO BOJIBI, BOJHBIC PECYPCHI, PACTBOPHUMOCTD, KO3(PDHUIIUECHT

pPacTBOPUMOCTH.

8. OtpaboTaiiTe HaBBIK PEUICHUS PACUETHBIX 33/1a4 HA KOJTMYECTBECHHYIO XapaKTEPUCTUKY

pacTBOpOB.

Jdrtanbl padoThl HaJ pedpepaTom:

«  @®opMynupoBaHHue TeMbI. Tema T0KHA OBITh HE TOJIBKO aKTyaJabHOM MO0 CBOEMY

3HAYEHUIO, HO OPUTUHAIIBHOM, UHTEPECHOM MO COJIEPIKAHUIO.
« Tlonbop u n3y4eHre OCHOBHBIX HCTOYHUKOB 1O TeMe (Kak mpaBuiio, He MmeHee §-10).

« CocraBnenue 6ubnmmorpaduu.



« OOpaboTka u cucTeMaTu3aius HHPopMaIru.
« Pa3paboTtka nmana pedepara.
« Hamnucanue pedepara.

 IlyGnmuuHOe BBICTYIUICHUE C Pe3yIbTaTaMH UCCIICIOBAHUS.

Coneprxanus pedepara:

e TurynbHbIN JTHUCT.
e Ilnan-ornasneHue (B HEM MOCIEA0BATEIBHO U3JIAralOTCs Ha3BaHHE MyHKTOB pedepara,

YKa3bIBAIOTCS CTPAHUILIBI, C KOTOPBIX HAUMHACTCS KaX/IbIi MYHKT).

* Bgenenue (popmynupyercsi cyTb uccieayeMon mpo0aeMbl, 000CHOBBIBAETCS BEIOOD
TEMBI, OIIPEAEIISIETCS €€ 3HAYMMOCTh M aKTYaJIbHOCTh BEIOPAHHOM TEMBbI, yKa3bIBACTCS

1eNb U 33J1a4u pedepara, 1aeTcsl aHaJIu3 UCIIOIb30BAHHOM JINTEPATYPHI).

e  OcHOBHas 9acTh (KaXABIH pa3/ien, T0Ka3aTeIbHO PACKPhIBas OTIACIBbHYIO IPOOIEMY UITH
OIHY U3 €€ CTOPOH, JIOTUYECKH SBIIACTCS MPOJAOIKEHUEM PEABIIYIIETO, TAIOTCSA BCE
onpeAesieHUs MOHATUH, TEOPETUYECKHUE PACCYKICHUE, UCCIICIOBAHUS aBTOPA UITA €T0

U3y4eHHe MPOOIEMBI).

* 3axmoueHue (IOABOJSATCS UTOTH WK JaeTcsi 0000IEeHHBIN BBIBOJ IO TeMe pedepara,

MpeIaraloTCs PpEKOMEH Al ).

e Crnucok quTepaTypsl (B COOTBETCTBUU CO CTAHIAPTAMM).

IHamsaTka:
TpebGoBanust K pemIeHuIo U 0POPMIICHUIO PACUCTHBIX 3a1ad:
1. CdopmynupoBath yCIOBHUE 33]a4l KOHKPETHO.

2. CpnenaTh KpaTKYIO 3alIMCh YCIIOBHUS 3a7auu U3 ABYX yacTeil: «/{ano», «Haltn»,

0003HauMB Qu3nUecKue BeanunHbl o npasuiam MIOITAK.
3. CpnenaTh aHanu3 UMEIOIICH HHPOPMAIIUKA HA U30BITOK WM HEAOCTATOK JAHHBIX.
4. 3anuceIBaTh BCE HEOOXOAMMBIE VIS pelIeHUs (PU3NUECKHUE BEIIMUMUHBI B «J/]aHO».

5. Pemats 3amady parmoHaIbHBIM CIIOCOOOM B 00IIEM BUE C OJTHOKPATHON

HOJACTAaHOBKOM YMCIIEHHBIX 3HAUEHUH.

6. IlpenBapsTh Kaxa0€ NEeHCTBHE MOSCHSIIONMIEH 3aITMCKOM.



7. IlpoBoauTh MaTeMaTUYECKUE ACHCTBUS HE TOJIBKO C YUCIAMH, HO U C €IMHULIAMH

U3MEPECHMUSL.

8. ﬂaBaTb YHCJICHHOE 3HAYCHHE OTBETA HE OOJIBIIIE TOUHOCTH HAUMEHEE TOYHOIO

qucia.

9. 3amuchIBaTh MOJTHBINA OTBET HAa BOMPOC 3a/1auu 0€3 NCIOJIb30BaHUs Hopmy

COE€IUHEHUI.

10. [IpoBOIUT MPOBEPKY MOTYUYEHHOTO Pe3yyibTaTa Yepe3 COCTABICHUE YCIOBUS

oOpaTHO#1 3a1a4m.

11. Heobxoammo HCTIOB30BaTh MOHATHE «KOJTMYECTBO BEIIECTBA» U OMPEIEIATh

MacCy TOJIBKO TOoraa, korja 3To HGﬁCTBHTeHBHO H€O6XOI[I/IMO.

AJITOPUTM COCTABJICHHS HOHHBIX YPABHECHHUI peaKknui

TlocienoBaTeIbHOCTb ACHCTBUU BrinonHenue nencTBUN
1.3anumure (cocTaBbTe) dopmynsl P P H P 3NaOH+ FeCls— Fe(OH)si+ 3NaCl -

WCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIHUU. MOJEKYISPHOE ypaBHEHUE PEaKINU
PaccraBbre KO3 dunmeHts. C MOMOIIBIO
TaOJUIIBI PACTBOPUMOCTH OIPEICIIUTE pac-
TBOPUMOCTh KaXAOro BemiecTBa (hopmymy)

MPOJYKTa PEaKIUU, YXOASIero u3 cdepbl

NEACTTIAIAL OTMETETE COOTRATCTRVENITIIAN

2. Hammmmre mnox kaxnoit dopmyinoii3Na*+ 30H' + Fe'*+ 3CT — Fe(OH)sJ+ 3Na'+

pacTBOPUMOTO BEIIECTBA MOHBI, Ha KOTOPbIe3C I - MOTHOE MOHHOE YpaBHEHHE
OHO JIMCCOLUHUPYET, Y4YUTHIBas K03 uIu-
CHTBl U, €CIM HEOOXOOUMO, WHAEKCHI.
[IpoBeppTe cocTaB M 3apsiibl HOHOB IO
Tabnuue pactBopuMocTtH. IloguepkHure

(GbopMyIIbl OJIMHAKOBBIX MOHOB (JI0 M TOCTE

3. Bemmmmure Gopmyinbl octaBmuxcs nonopFe3++ 30H' —P FefOHM- cokpaménnoe

11 BCIICCTB. MOHHOC YPAaBHCHUC




4. O0BsCHUTE CYITHOCTH peakiuu (ycTHO)  |Peakuus WAET B HampaBlICHUM CBSI3bIBAHUS
noHoB Fe3+u 30H' B HepacTBOpHMOE BEIIECTBO

Fe(OH)3| (ruapokcu sxemnesa)

Onpenenurte conepkaHre XJIOPOBOIOPOAA B pacTBOPE (B MACCOBBIX JIOJSIX U MPOIEHTAX ),
MOJTYYEHHOM PacTBOPEHUEM XJIOPOBOI0poia 00BeMoM S0 JI, U3BMEPEHHOTO MTPH HOPMAJIbHBIX
yCIIOBUSX, B Boge 00beMoM 400 mit.

JHano: Pemenne:
V(HCI1) =50 n 1. Onpenenum maccy BOJBIL:
V(H,0) =400 mn M =p-V; m (H20) = 1,00 x 400 = 400r
———————————————————————— 2. Onpenenum maccy 50 11 XJI0poBOOpOAA.
Haiitu: M (HC1) - 36,5 r/moib,
W% (HCI) =? M (HC1) = Vx M/Vm - 50 x 36,5/22,4 =815
P(H,O) =1 r/mn 3. Onpexnenum Maccy pacTBopa.
Otger: 16,9%. 400+ 81,5=481,5r

4. OnpenenuM MacCOBYIO JIOJIO XJIOPOBOIOPOAA B

pactBope

w% (HC1) = 81,5/481,5 x 100 = 16,9 %

Bomnpocsl 111 caMONIPOBEPKH M KOHTPOJIS:
1. Kakue BemiecTBa Ha3bIBAKOTCS DJIEKTPOJIUTAMU?
2. YTo Takoe 3IEKTPOJUTAYECKAs TUCCOLHAI?
3. MaiiTe onpejeneHue MOHITHI: KaTUOH, AHHOH.
4. JlaiiTe onpeeieHus KHCIIOT, OCHOBAaHUH, CPEHHUX COJIEH B CBETE MPEICTaBICHHH 00
3JIEKTPOJIUTUYECKON JUCCOIUALINH.
5. Kakue peaknuy Ha3bIBAIOTCS pPEAKIUIMHA HOHHOTO oOMeHa?

6. [Ipu kakuX yCIOBUSAX peaKkIMu HOHHOTO 0OMEeHa MAYT 10 KOoHIa?

7.1loueMy B XMMHUHM TPUMEHSIOT (PU3NYECKYIO BEIMUMHY «KOJHMYECTBO BEIIECTBAa», U B KAKUX
eauHuIax oHa umepsiercs? OTBET MOSICHUTE TPUMEPAMH.

8. B xakux equHMIIaX U3MEPSETCS MaccoBas J0Jisl pacTBopa’?

PexoMenayemas iureparypa.

OcHoBHas:

O.C. I'abpuensH. Xumus, 6-oe u3ganue, - M.: 3gaTenbckuii neHTp «Akagemusi», 2013.

O.C. l'abpuensa. Xumus 11 xnacc. bazoBeiit ypoenb. —M.: JIPODA, 2013.

M.IO. I'opkoBenko [loypounsle pa3paOoTKH 10 XMMUU K y4eOHBIM KOMILJIEKTaM. M.:
«BAKO», 2013.

O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012



JlomoaHUTEIbHA:
I'.T1. Xomuenko, N.I'. Xomuernko «COOpHUK 3a7a4 110 XUMUU JJIS TOCTYAIONIUX B BY3bI» - M.
Hosasg BosHa.

Tema 1.6. I[Tonsitue 31ekTpoorpunareabHocTu. lkana no Ioaunry.
CreneHb OKHC/ICHHUS U YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKINid.

Hean:

- N3ydenune Teopun OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITUi;

- Cucremarunzaius 3HaHUN 00 JIEKTPOOTPHUIIATEIILHOCTH AJIEMEHTA, OOBSICHUTh
ocHoBHbIE noHsATHS OBP;

- Hayuutbcs monmbs3oBarbest mkanoi [TomuHara 11st 00bsICHEHUSI OCHOBHBIX TTOHSITUN
OBP.

- 3aKpenuTh YMEHUS COCTaBIISTh ypaBHeHHsI OBP

OcHanenue:

Terpanb, uHTEpHET pecypc, Tabnuna «[1Ikana [TomuHrax.

3amanusa.
1. TIpoumtats c1p. 99 -113 Crares «llkana no [Tonuury» yuebnuka ["abpuensu O.C.

Xumus yued. s CTy . cpen. mpod. yued. 3aBenenuii / 6-oe nuzganue —M.:

N3narenbckuit ieHTp «Akagemusi», 2009.

2. Cpenats BbIBOJ 00 n3MeHeHnu D0 B Mepuojie, U B TPyINax IIaBHBIX MOArPYIIax
T[ICXD.
3. JlaTb onpeneneHusi HOHATUSIM:

A) OKHCTUTENBHO - BOCCTAHOBUTEIbHBIC PEAKIINY;

b) oxucienne, BOCCTaHOBJICHUE;

B) okucnutens, BOCCTAaHOBUTENb.

4. PaccraBbTe KOA()PUITMEHTHI B YpaBHEHUSIX PEaKIMi (MPUBEICHHBIX HIKE) METOJIOM
AIIEKTPOHHOTO OanlaHca. YKaKUTE, KAKOE BEIIECTBO OKHUCISETCS, KAKOe BOCCTaHABIUBAETCs. UToO
SBJISIETCS] OKMCIIUTEIEM U YTO BOCCTAHOBUTEIIEM.

BapuanT 1
1.P+ 02 — P205
2. Mg + C12 —>MgC12

3. PH3 + 0,—P20s5 + H,0
4. NH3 + 0,—N,+H,0
5. KCO3—KCIO + 0,



6
7.
8

9.

H,S + 0,—S+H,0

H>S04x) + Zn — ZnS04+ SO»+ H,O
HNO3+ Cu — Cu(NO3), + NO +H,0
CIO+ Na,C0; — NaC10,+ NCIO3 +CO,

10. (NH4)503 — (NH4)3T+ HzST

Bapuanrt 2.
I. Cu + O,—CuO
2. Fe + Cl, — FeCl;
3. CO+0,—CO,
4. N0+ C—N+C0,
5. HaS + 0, — SO, + H,O
6. NH3+O,—NO + H,0
7. HNO 3k) + Mg —-Mg(N0s), + H,O +NO,
8. HNO3p)+Ag — AgNO; + H,O + NO
9. NaCr0, + Br, + NaOH — Na,Cr04 + NaBr + H,O

10. Na2503 + KMl’lO4 + Hzo — Na2504 + MIIOZ + KOH

Kparkas anHoranus:

CoBpeMeHHOE TTOHATHE 00 AJIEKTPOOTPHUIIATETHHOCTH aTOMOB OBLIO BBEACHO aMEPUKAHCKUM

xuMukoM JI. [Tomunrom. JI. [ToauHr ncnonb30Bai NOHATHE 3JIEKTPOOTPULIATEIIBHOCTH JJIsI

00BSICHEHHS TOTO (haKTa, YTO SHEPTHsI reTepoaToMHOM cBs3u A—B (A, B — cuMBoIBI 1H00BIX

XUMHYECKHX 3JIEMEHTOB) B 00IIEM cllydae O0JIbIle CPETHEr0 TeOMETPUYECKOTO 3HAUCHHUS

TOMOATOMHBIX cBa3eil A—A u B—B.

I[.HSI KOJIMYECTBEHHOM XaPAKTCPUCTHKU OKHUCIIUTCIIbHBIX CBOMCTB HEMETAJIJIOB HCIIOJIB3YIOTCA

Ba)XKHbIE MOHATHUSA dIEKTpooTpunaTensHocTh (D0). MakcumansHoe 3Hauenue D0 umeer ¢rop,

OHO paBHO 4. DTO caMbIil HEMETAUIMYECKUN JIEMEHT, CUIIbHEUIIINN OKUCTUTENb.

V ocTainbHEIX HEMETAIUIOB 3HaueHue DO u3sMeHseTcs oT 2 10 4 U B COOTBETCTBUU C DTUM

3HAYCHUSIMU OHM pacroiaraioTcs B psaay 0.



Ixamaa IHoauHara

Li Be B H C N 0 2
10 | 20 | 20 2,1 25 | 30 | 35 | 40 |
Na | Mg | Al — Si P S ci

09 | 1.2 | 1.5 18 | 21 | 25 | 3.0
K Ca Sc Ti Fe Ge As Sea Br

0,8 1,0 1,3 1.5 1,8 1,8 2,0 2,4 2.8

Rb Sr Y Zr Ru Sn Sh Te J
0,8 1,0 1,2 1.4 2.2 1,8 1.9 2:1 2.5

CpaBHuBas 3HaueHus1 50 HEMETAJUIOB, AE€JAEM BBIBOJ, YTO OJIMH U TOT 7K€ IEMEHT B
3aBUCUMOCTH OT pacnosiokeHus B psay D0 [0 OTHOIIEHUIO K OJJHUM 3JIEMEHTaM MPOsIBIIET
ce0s1 KaK OKUCIIUTENb, K IPYTUM — KaK BOCCTAHOBUTEb.

[Ipumep: S — cepa, NpoSABIIAET OKUCIUTEIBHBIE CBOMCTBA 10 OTHOLLEHUIO K JIEBEE
PacIoJI0KEHHBIM J1eMEHTaM; B psiay D0 S nposBIIsSeT BOCCTAHOBUTENIBHBIE CBOMCTBA 110
OTHOUIEHUIO K 3JIEMEHTaM, IIpaBee pacroiokKeHHbIM B psiay 0.
OxkucanTeapHO-BOCTAaHOBUTENbHBIE peakuun (OBP)- 3To xumMuueckue peakuuu, npu

IMPOTCKAHUH KOTOPBIX CTCIICHU OKHUCJIICHUA 3JICMCHTOB U3MCHAIOTCH.

N3menenune creneneit okucaeHus B xoae OBP 00ycioBiIeHO TOJHBIM WJIH YaCTUYHBIM
MEePEX0/I0M JIEKTPOHOB OT aTOMa OJIHOTO 3JIEMEHTA K aTOMaM JIPYTroro 3JIeMEHTa.
e Yacruupl (aTOMBI, MOJIEKYJIbI, HOHBI), KOTOPbIE OTAAIOT 3JIEKTPOHBI, HA3bIBAIOTCS

BOCCTaHOBUTEIISIMHU.

* IIpomecc oTnaum 3IeKTPOHOB Ha3bIBAETCS OKUCIIEHUEM. B pesynbraTe mporecca
OKHUCJICHUS alre0pandeckasi BEIMUNHA CTETICHU OKUCIICHUS JIEMEHTA TTOBBIIIIACTCS.

e  YacTuipl, KOTOPHIE MPUCOCTUHSIOT HIEKTPOHBI, HA3BIBAIOTCS OKUCITUTEISIMHU.

» IIpormecc npucoeqMHEHNUS IIEKTPOHOB HA3bIBACTCSI BOCCTaHOBIICHHEM. B pe3ynbraTe

mponecca BOCCTaAaHOBJICHU A anre6panqecxa;{ BCJIMYMHA CTCIICHU OKHCIICHHUSA ITOHWKACTCA.



AnaropurMm:

CooTHoIICHHE MCKAY pa3HOCTBIO SJICKTPOOTPHULATCIbHOCTHU U CTCIICHBIO NOHHOCTH CBA3HU

PazaocTs D0 Cremnenn Pazuocts 30 Crenens
HOHHOCTH CEA3H, WOHHOCTH CBASH,
Oh i
0 0 2,0 63
0,5 6 2,9 70
| 10 22 3,0 89

HetpyaHo oOHapyXUTh HHTEPECHYIO 3aKOHOMEPHOCTh — InKasna [lomuHra B 00mmx yeprax
HAaIIOMHMHAET NEPUOANYECKYIO CHCTEMY 3JIEMEHTOB. JTa IIKajla MO3BOJISIET AaTh OLEHKY CTEIIEHU
MOHHOCTH (ITO-JIIPHOCTH) CBS3U. [[J151 3TOTr0 MCMONb3YIOT 3aBUCUMOCTD MEX 1Y pa3HOCThI0 DO n
CTENEHBIO HOHHOCTH CBs13H (TadII. 5).

W3 tabn. 5 cnenyer, uyto yem Gombine pazHocTh D0, TeM O0JIbIle CTENeHh HOHHOCTU. Pa3HOCTH
90, paBnas 1,7, coorBeTctBYyeT 50% -HOMY HOHHOMY XapaKTepy CBS3€il, IO3TOMY CBSI3H C
pasnocthio D0 Ooublie 1,7 MOTYT cuuTaThCSI HIOHHBIMH. CBS3H C MEHBIIEH Pa3HOCTHIO OTHOCST
K KOBAJICHTHBIM HOJISIPHBIM.

BriOepuTe XUMHUYECKU DIEMEHT Cepa S
VYkaxute HoMep rpynnsl B [ICX3, B kotopsix | VIA rpynna
HAXOJUTCS 3JIEMEHT

Omnpenenurte BHICIIYIO TIOJOKUTEIBHYIO C. O. +6
SJIEMEHTA +6 (S)
BrruncnnTe HU3MIYIO OTPUIIATENTBHYIO C.O. -2
SJIEMEHTA 6-8=-2(S)

AJITOPUTM COCTABJICHHS] YPABHEHUH ITpumep
OKHCJIMTEJIbHOBOCCTAHOBUTEIbHBIX

peakIuii MeTo0M IJIeKTPOHHOI0 GaaHca

1. 3anucate cxemy peakiuu. Onpeaenuts [Na° + 02°—>>Nalz+10'2
CTCIICHb OKHCJICHUA aTOMOB 0, U I1IOCJIE
peaknuu. [loq4epKkHyTh 3HAKH XUMHYECKHUX
JJICMCHTOB, KOTOpBIe MCHSAKT CTCIICHb

OKHCJICHHA.




2. CocTaBUTh 3JEKTPOHHBIC YPAaBHEHUS
(moxasaTh mpouecc OTAa4u u
MPUCOETUHEHUS AIEKTPOHOB). Haittu BoccraHoButenb Na°-le—>Na*!
HauMeHblIee kpaTHoe i uncen 1 u 4 .Oxo ¥ npouecc
paBHO 4. Onpenenuth KO3 HUIHMESHTHI TTPU

OKHUCIIMTEINE U BoccTaHoBHTeNIE. IloamucaTs: 4 OKHCIEHUS
OKHCJIMUTENh — BOCCTAHOBUTEIIb, MPOLIECC (OKUCIUTEIb 020 +48 —» 207
OKHUCJICHHS 1 mporuecc BOCCTaHOBIECHUS
- BOCCTaHOBJICHHS.
3. CocTaBUTh OKOHYATEIBHOE YPAaBHEHUE 4Na° + 020—»2Na2+1 O-2

Bonpocsl /151 caMONIpOBepPKH U KOHTPOJIAA:

1. B kakux ciydasix HeMeTaJulbl MOTYT NpuHUMaTh CO MUHUMAJIbHYIO, MAKCUMAIIBHYIO U
MPOMEKYTOUHYIO.

2. YuuteiBas 90 HEMETAIJIOB pACCMOTPUTE B3aUMOJIEUCTBIE HEMETAIIOB APYT C IPYroM B
caenyromeM npumepe: N2 + 02 = 2NO, 50(N2) < 20(02)

3. Yto Takoe cTeleHb OKUCIICHU?

4. . Kak onpezensieTcs 3HaYEHNUE CTENEHNU OKUCIICHUA?

5. Iloyuemy MeTallIbl B COEIMHEHUSIX MPOSIBISAIOT TOJIBKO MOJIOKUTEIIbHbIE CTENIEHU OKUCIICHUS, a
HEMETaJUTBI - KaK MMOJIOKUTEIbHBIE, TAK U OTPUIIATEIbHBIC?

6. Kakue peakiyi Ha3bIBalOTCSI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIMU ?

6. Kakue BeniecTBa Ha3bIBAaIOTCS OKHUCIIUTEISIMHU, U KAKHE BOCCTAaHOBUTEIAMU ?

7. YTo Takoe MpoLecc OKUCIEHUS U MPOLIECC BOCCTAHOBIICHUS ?

8. Ha xakue TUMnbl IeaATCs BCE OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUN?

PexoMennyemas iureparypa.

OcHoBHas:
O.C. I'abpuensin. Xumusi, 6-oe uzmpanue, - M.: Uznarensckuii meHTp «AkameMus», 2013.
O.C. I'abpuensa. Xumus 11 xnacc. ba3osslit yposens. —M.: JIPODA, 2013.
M.IO. IN'opkosenko [Toypounbie pa3paboTKu MO XUMHUH K y4€OHBIM KOMIUJIEKTaM. M. :
«BAKO», 2013.
O.C. l'abpuensn, Xumus 10 k1. M. Ipoda2012
JlonmoHUTEIbHA:
I'.T1. Xomuenko, N.I'. XomueHnko «COOpHUK 3a7a4 110 XUMUH JJIS TOCTYMMAIONIUX B BY3bI» - M.
Hosas BoaHa.

Tema 1.7. OcoGeHHOCTH CTPOCHHS AaTOMOB H KPHCTAJLJIOB.



Knaccupukauus MeTaNJI0B M 3JIEKTPOXUMHYECKHH PSI/I HANIPSAKEHUI MeTaJJIOB.

Hean:

- N3y4enre ocoOeHHOCTEW CTPOESHHS aTOMOB M KPUCTAILIA;

- 3aKperyIeHne yMEHUM N0 pacpeesIEHHIO S-, P-, d- 2JIEKTPOHOB 10 SHEPTETUYECKUM
YPOBHSM U IIOATPYIIIAM

- CucremaTuzalys 3HaHHH O KJTacCH(PUKAIMU METAIUIOB MO (PU3NYECKHM CBOWCTBAM;

- YMeHue ucnoab30BaTh JAEKTPOXUMUYECKUN Psif HAPSHKEHUI METAIOB IIPU
COCTaBJICHUM YPAaBHEHUM PEAKLIUH.

OcHanlenue:

Tetpanb, nuHTEpHET pecypc, Tadauia «CoCTosTHUE JIEKTPOHOB B aTOME,

3JIEKTPOXUMHUYECKHUI Psii HAPSIKEHU METAJIIOB.

3aganud.

1.

JlaiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY METAIIJIOB HATPUS, KAJIbLIUA U

QITIOMHUHMUS 110 TUIaHY: MOJ0XKEHHE B IEPUOINYECKON CUCTEME; CTPOCHUE aTOMa;
MPUPOJIHBIC COSTUHEHUS; TTONTyueHue; GU3HMIECKHUEe U XUMUIECKUE CBOWCTBA;
COEIMHEHUS; IPUMEHEHUE.

CrnenaiiTe BEIBOIBI 00 U3MEHEHWH CBOWCTB METAJIJIOB B TIEPHOJIaX M TJIaBHBIX
HNoArpynmnax. YKaxure MpuuuHy.

CocraBbTe 37eKTPOHHBIE (POPMYITBI U TpaPUIEeCKUe CXEMBI PacTIpeACIICHHUs DIIEKTPOHOB
JUTSL aTOMOB, CJIEIYIOIINX 3JIeMEHTOB: a) Na, 0) Zn, HCIOJIb3Ys aIrOPUTM COCTABICHHS
ANEKTPOHHOU (HOpMYIIBI U TpadruecKoi CXeMbl paclpeIesIeHUs AIEKTPOHOB B aTOME.
[Ipountare ctp. 156 — 162 yuebnuka ['abpuensu O.C. Xumus yued. Is CTyHd. Cpem.
npod. yuebd. 3aBenenuii / 6-oe uzganue —M.: M3natensckuit ueHTp «Akagemus», 2009.
CocTaBuT 2IEKTPOXUMHYECKUN Pl HAIPSHKEHUH METAIIJIOB.

Pemmmth pacyeTHyto 3agauy.

Pacnpenenute MeTamuibl MO MIIOTHOCTA U HU3KOW XMMUYECKOW aKTUBHOCTH.

Kparkas anHoTanus:

Kaxxp1ii 2eKTpoHENTpaIbHBIN aTOM COCTOMT U3 MOJIOKUTEIBHO 3apsKEHHOIO apa U

JBYKYIIUXCSI BOKPYT HETO 3JIEKTPOHOB. SIPO COCTABISAIOT MPOTOHBI (P) U HEUTPOHHI (11). OHO
3apsHKEHO MOJIOKUTENBHO. YHEI0 MPOTOHOB B SApE aTOMa 3JIEMEHTA CTPOTO OMPEIETICHO
(paBHO TTOPSAAKOBOMY HOMEPY AJIEMEHTA B IEPUOAUYECKON cucTteMe Z.). UncJ10 HeMTPOHOB B



SIIPEe aToMa OJHOTO U TOTO XKE SJIEMEHTA MOXKET OBITh Pa3IMUHBIM (paBHO Ar- Z, rie AT -
OTHOCHUTEIIbHAS aTOMHAs Macca 3JIEMEHTa, Z- MOPSAIKOBBII HOMED).

3apsia aapa aToMa onpeesieTcs 3apsI0M IPOTOHOB.
Macca sigpa aTomMa onpeaesieTcs CyMMO Macc MPOTOHOB U HEUTPOHOB.

DJIEKTPOH - 3TO OTPHUIIATEIBHO 3apsHKEHHAs YacTHIa. Ero 3apsi 4uciIeHHo paBeH, HO
MIPOTUBOIMOJIOKEH 10 3HAKY, 3apsily MPOTOHOB.
Homep nepuosia nokassiBaeT YMCIO IHEPreTHYECKHX YPOBHeEH, XapaKTepU3yIOLIUX YHEPTUIO
CBSI3H 3JIEKTPOHOB C SPOM.
Ha xax1oM 3HepreTHuecKoM YpOBHE UMEIOTCS IHEepreTH4ecKue MoypoBHH:
1-i1 DHEPreTUYECKUI YPOBEHB - S-TTOAYPOBEHb O 2€
2-11 DHEPreTUUECKU YPOBEHD - S-IIOYPOBEHD O 2&
p-oaypoBeHb 000 6&
3-ii JHEPreTUUECKU YPOBEHD - S-IIOAYPOBEHD O 2&
p-noaypoBers 000 6€ d-mogyposers ooooo 108
4-11 SHEPreTUYECKUN YPOBEHD - S-IIOYPOBEHb O 2&
p-oaypoBeHb 000 6&
d-noxyposens ooooo 10€
f-momypoBens DoOoOOOO 14€
Howmep rpynmbl mokasbIBaeT YUCiI0 3JEKTPOHOB Ha HAPY)KHOM SHEPreTHYECKOM YPOBHE.

CtpoeHue BellecTBa ONpeeIsIeTcs He TOJIbKO B3aUMHBIM PAcoOI0KEHHEM aTOMOB B
XUMHUYECKHX YaCTHIIAX, HO U PACHOJIOKEHUEM 3TUX XMMUYECKHX YaCTHIIl B IPOCTPAHCTBE.
Haubonee ynopsaoueHo pa3melieHre aTOMOB, MOJIEKYJT 1 HOHOB B KPHCETALIAX (OT IPEeYecKoro
«KPHUCTAIIIOC - JIEH), TJI€ XUMHUECKUE YaCTULIBI (AaTOMBI, MOJIEKYJIbI, HOHBI) PACIIOJIOKEHBI B
OTpeieIEHHOM TOpsiJIKe, 00pa3ysl B IPOCTPAHCTBE KPUCTAUINYECKYIO perieTky. [1pu
OTIpENIeIEHHBIX YCIOBHSIX 00pa30BaHMs OHH MOTYT UMETh €CTECTBEHHYIO (hOpMY IPaBUIIbHBIX
CUMMETPUYHBIX MHOTOTPaHHUKOB. KpucTaninieckoe COCTOSIHIE XapaKTepU3yeTcsl HATHUUEM
JATBHETO MOPSJIKA B PACTIONIOKEHUH YaCTUIl 1 CHMMETPHEN KPUCTANTNYECKON PeIeTKH.

Kpucrannndeckue BeniecTa

TBeppie KPUCTAJLIBI - TPEXMEpPHBbIE 00pa30BaHUs, XapaKTEPU3YIOLIUECS CTPOTOit
MOBTOPSIEMOCTBIO OJHOTO M TOT'O K€ 3JIEMEHTA CTPYKTYpPHI (3J1eMEeHTAPHOM siYeiiKH) BO BCEX
HaIpaBJICHUAX. DJIEeMEHTapHAas SYCiKa MPEeACTaBIsIET CO00M HAMMEHBITNK 00bEeM KpHCTaJlia B
BU/IE MapaliesienuIea, MIOBTOPSIONIErocs B KpUCTallile 0ECKOHEUHOE YUCIIO Pas.

I'eomeTpuuecku npaBuiibHas (hopMa KPUCTAIIIOB 00YCIIOBJIEHA, MIPEKIE BCETO, UX CTPOTO
3aKOHOMEPHBIM BHYTPEHHHUM CTpoeHueM. Eciau BMecTo aToMOB, MOHOB MJIM MOJIEKYII B
KpUCTaJlJIC I/I306pa3I/ITI: TOYKHU KaK HCHTPBI TAKCECTU 3TUX YACTUL], TO MMOJYUUTCA TPCXMCPHOC
pETYJISIpHOE paclpeielIeHUE TAKUX TOUEK, HA3bIBAEMOE KPUCTALTNYECKOH pemeTkon. CaMu
TOYKHM HA3bIBAIOT y3JIAMM KPUCTAJUTMUYECKON PELIeTKHU.

Turmsr KPpUCTATNINYCCKUX PCIICTOK

B 3aBucumocTu ot TOr'0, U3 KaKMX 4aCTUIBI IIOCTPOCHA KPUCTATIMYCCKAA pEIICTKAa U KaKOB
XapakTep XUMHYECKOM CBSI3U MCXKAY HUMHU, BEIACTIAIOT PA3JIMYHBIC THUIIBI KPUCTAJLIIOB.

Honnble kpucTamisl 00pa3oBaHbl KATHOHAMHU M aHHOHAMH (HAlpuMep, COJTU U THIPOKCUIBI
OOJBIIMHCTBA METAUIOB). B HUX MeX 1y yacTULIaMU UMEETCsI HOHHAs CBSI3b.



HNoHHBIE KPUCTAILTBI MOTYT COCTOSITh M3 OTHOATOMHBIX HOHOB. Tak MOCTPOEHBI KPUCTAILIIBI
XJIOPU/JIA HATPHUS, HOAUIA Kausl, PTOpUIA KaTbITHS.

B 00pazoBanny MOHHBIX KPUCTAJIJIOB MHOTHX COJIEH Y4aCTBYIOT OJTHOATOMHBIE KATHOHBI
METAJIJIOB U MHOTOATOMHbBIE aHHOHBI, HAIIPUMEDP, HUTPAT-UOH NO3?, cynbdaT-uoH SO42?,
KapOOHAT-HOH Cng?.

B nonHoM kpucTaiie HeBO3MOXKHO BbIIETUTH OJUHOYHBIE MOJIEKYIIbl. Kaxk b1l kKaTuoH
IPUTATUBACTCS K KaXKJIOMY aHUOHY U OTTAJIKUBAETCA OT APYTMX KaTMOHOB. Bech kpucTaun
MOXHO CYUTATh OTPOMHOM MOJIEKYJIOM. Pa3mMepsl Takoi MOJIEKYJIbI HE OTPAHUYEHBI, TOCKOJIbKY
OHa MOXCT pacCTU, NPUCOCANHAA HOBBIC KATUOHBI 1 AaHUOHBI.

BoapmmHCTBO METa/IOB Ha BHEITHEM YHEPTETHUYECKOM YPOBHE COACPIKUT HEOOIBIIIOE YUCIIO
3neKTpoHOB (1-3). TIpy XUMHUYECKHX PEaKLUUAX OHH CIIOCOOHBI TOJIBKO OTIABaTh 3JEKTPOHBI,
oOpa3yst TpH JTOM TMOJIOKHUTEIHHO 3apsDKeHHbIE WOHBL. [loaToMy Bce MeTalIbl -
BoccTaHOBUTEIH. CIOCOOHOCTh OTIEIBHBIX METAUIOB K OTJa4e SJEKTPOHOB IMPOSBISACTCS B
pa3u4YHON cTerneHu. Mepoil akTUBHOCTH METAJUIOB B PACTBOPAX MOTYT CIYKHTh 3HAUEHUS HX
CTAHJAPTHBIX JJIEKTPOJHBIX MOTEHIUANIOB. PacrmosiokuB MeTamibl B TMOPSAKE BO3pACTaHUSA
AJIEKTPOJIHBIX MOTEHIIMAJIOB, MOTYUYUM 3IEKTPOXUMHUECKUH Psi/l HATIPSX)KEHU METaJIIOB:

Li, Cs, K. Rb, Ba. Sr, Ca, Na, Mg Al, Ti, Mn. Zn, Cr. Fe, Cd, Co, Ni, Sn, Pb, H, Sb, Bi, Cu, Ag,
Hg, Pt, Au.

B psa nHanpsbkeHUN BMECTE ¢ META/UIAMU BKJIFOUYEH M BOAOPOJA. MeTaiuibl, CTOSILIME B PIAY
HANPSDKEHUH 10 BOJOPOJA, NPU HOPMAIBHBIX YCIIOBUSX CIIOCOOHBI BBITECHUTH BOJOPOI U3
pacTBOPOB KHUCJIOT; METaJUIbl, CTOSIUME IOCIE BOJOPOJIa, HE BBITECHSIOT €ro0 M3 PacTBOPOB
kucnot. Kaxaplil mpeabiaymn
METaJUT AJIEKTPOXUMHYECKOTO Psi/ia HAMPSKEHUN BBITECHSIET BCE MOCIIEYIONINE U3 PAaCTBOPOB
HUX COJIEH.

BOJBIIMHCTBO METAIIOB MPHU OOBIUHBIX YCIOBUSX PEArdpPylOT C KHUCIOPOIOM BO3IyXa,
HEKOTOpBIE (XpOM, HHUKEIh, KOOQJIBT) - TOJBKO IPH HArpeBaHWM. biaropojaHbie MeTalIbI

(30710TO, TUIATHHA) YCTOMYMBEI B aTMOC(epe BO3AyXa JAaXe MPH CUIBHOM HarpeBaHUU.

Anropurm:

3aganue. CocTaBbTE JIEKTPOHHYIO POPMYITY U rpadUUECKyI0 CXEMY pacipeaeieHus

3JIEKTPOHOB 0 OPOHUTAISIM B aTOME HATPUH.

IlocienoBaTenbHOCTE AEHCTBUNA Brimmonnenue neiictBui

1.0npenenuTs 3apsn siapa aroma, ooriee Na*'); )
YHCIIO 3JIEKTPOHOB B aTOME, YHCIIO0
HEPreTUICCKUX YPOBHEH U YHCIIO
AJIEKTPOHOB Ha KAXKIOM YHEPTETHUECKOM
YpPOBHE.




3s 0 3p oo 3d ooooo

2.CocraBuTh TpaUIECKyI0 CXEMY 2s 0 2p ooo
pacnpeziesieHus JIEKTPOHOB 10 Iso
opouTanim
3.Ucnons3ys rpadudecKyro cxemy 1s? 2522p6 3s!

pacrpeeneHus 3JIEKTPOHOB MO
opOUTAIISIM, COCTAaBbTE DJIEKTPOHHYIO

opmyy.

[IpounTaiite TEKCT 3a7a4, MOHAThH €€ CYIIHOCTb.

BBINIOITHUTE XUMUYECKYTO Xumunueckas yactb pemeHuss | Kparkas 3anuce ycnosus
4acTh PEIICHUS 3aJa4H: 3aa4u HccnenoBanue
AHanus
BeinmonHuTh MaTeMaTuyecKyr0o | MaremaTudeckasl 4acTh ParmonanbHbI criocod
4acThb pelIeHns 3a1a4u pelIeHus
Pacuetsl
3anuch OTBETA

AN

~

10.
11.

[IpoBecTu mpoBepky pe3ynbTaTta.
CocraBuTh yCI0BHE OOpATHOM 3aa4H.

Bomnpocsl 111 caMONIPOBEPKH M KOHTPOJIS:
Kaxk yctpoen atom?
Kaxk yctpoeno siapo aroma? M3 dyero ckiiaapiBaeTcs Macca u 3apsij siapa atroma? B uém
COCTOUT OTJIMYUE MPOTOHA OT HEUTpOHA?
Uro Takoe 31eKTpoHHas o0onouka atoma? M3 uero ona coctout?
Kak onpenenuTh 4nciio 3IeKTPOHHBIX YPOBHEHN B aToMe?
CKOJIBKO 3JIEKTPOHOB MOKET ObITh HA 3aBEpUICHHOM Hapy>KHOM 3JIEKTPOHHOM YpPOBHE?
UTo Ha3BIBAIOT JEKTPOHHOM 0pOUTanbio? CKOJIBKO JIEKTPOHOB MOKET OBITh Ha O/THOM
opoutanu?
Yro ThI 3HACHTH 00 S-, p-, d- U f- opOuTamax?
VKaxuTte pacnosioKEeHUe METAIIOB B IEPUOAUYECKON cucTteMe 3nemeHToB J1.1.
Menpeneesa.
KaxkoBa cymHocTh MeTamIn4eckoit cBsizu?
Kakwue ¢puznyeckue cBoWcTBa XapaKTEPHBI .11 METAIOB?
Kakne xumuyeckne cBONCTBA XapaKTEPHBI JIJIs1 METAJUIOB U KAK OHH CBSI3aHBI CO
cTpoeHueM ux atomoB? [IpuBeauTe mpuMepbl METAIIIOB, KOTOPBIE B3AMMOAEHCTBYIOT C

pacTBOpaMu KHUCIOT U miejoyei. Hanummre ypaBHEHHsS] COOTBETCTBYIOIIUX PEAKIIUH.




12. Kak u3MeHSI0TCA CBOMCTBA METAJVIOB B Py CTaHIAPTHBIX
ANIEKTPOAHBIX NTOTeHIHanoB? [loueMy Botopoa nomemeéH B 3ToT psia?
13. Kakume u3 NEpeuHCICHHBIX MeTaioB OyIyT pearupoBaTh C pacTBOpOM

XJIOPOBOJIOPOJHOM KHCIIOTBI: MapraHell, cepedpo, BUCMYT.

Pexomenayemasi qureparypa.

OcHoBHas:
O.C. I'abpuensH. Xumus, 6-oe u3ganue, - M.: 3gaTenbckuii neHTp «Akagemusi», 2013.
O.C. l'abpuensn. Xumust 11 xnacc. bazoBeiit ypoenb. —M.: JIPODA, 2013.
M.IO. I'opkoBenko [loypounsle pa3paboTKH 10 XMMUHU K y4eOHBIM KOMILJIEKTaM. M.:
«BAKO», 2013.
O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomonauTenbpHas:
I'.I1. Xomuenko, N.I'. Xomuenko «COOpHUK 3a/1a4 [0 XMMUU JJIS IIOCTYHAIOIIUX B BY3bI» - M.
Hosas BonHa.

Pa3nen 2. Oprannyeckasi XuMusi.

Tema 2.1. CpaBHeHUE OPraHN4YeCKHUX BeIIECTB C HEOPraHUYEeCKUMHU.
BasienTHOCTB.

Heab:

- AKTyanmu3aIysi 3HaHUH O COCTaBe, OOIIMX CBOMCTBAX, 0COOCHHOCTSIX CTPOCHUS
OpPraHUYECKUX BEILECTB;

- PasBurtne ymeHne orBeyaTtb Ha KOHTPOJILHBIC BOIIPOCKI, CPABHUBATD.

- [ToBTOpEHue 1 yriryOsieHHe 3HAaHUS O BAIGHTHOCTH XUMUYECKHUX 3JICMEHTOB;

- 3aKperyIeHne yMEHUE IPUMEHATh 3TO CBOMCTBO aTOMOB B PELLIEHNH YIIPa)KHEHUH;

Ocnaienne:
Terpanp, HHTEpPHET pecype, 00pa3lbl OpraHMYecKux u3aenuii, Tabnmuna «[lepuonnueckas

cucTteMa XxuMudeckux saeMmenToB /.M. Menaeneena».

3amanusda.
1. Hcnonb3ys HCTOYHUKH WH(POPMAIIMU, COCTaBbTE COOOIICHHUE 110 TEME «YUeHUe

Burtamuzm».
2. YKaxuTe psag 0COOCHHOCTEH, KOTOPhIE MMEIOT OPraHNYECKHUE BEIIECTBA B OTIIMYU

OT HCOPTaHNYCCKUX.



3. H3yunTe OCHOBHOE COCTOSIHME aToMa 3JIEeMEHTOB. BanenTHOCTh. BaneHnTHbie
AJIEKTPOHBI HA TIPUMEpPE aToMa: TUTUH, HATpHid; yraepon; ¢ocdop; xiop.

4. BpIUHCINTE BaJICHTHOCTH U CTCIICHHU OKHCIICHUS DJIEMECHTOB B allCTHIICHE, dTaHE,
YIJIEKUCIIOM Ta3e.

5. 3akpenuTh YMEHHS COCTABIISATH CTPYKTYPHBIC (DOPMYJIBI OPTaHUYECKUX BEIIECTB
U MOJCYUTHIBATH YUCIIO XUMHUECKUX CBA3EH ( UepTOUYEK, BAJICHTHOCTEN,
MIPUHAJUISKAIUX aTOME YTJIEpOo/ia)

6. C/:[enaﬁTe BBIBO/J O BAJICHTHBIX BO3MOXHOCTAX aTOMOB XMMHYCCKHX 2JICMCHTOB.

Kparkas anHoranus:

[Tpu u3ydyeHnHn HEOPraHMUYECKUX BEIIECTB ObLJIO YCTAHOBJICHO UX MHOTOOOpasue.

Opranndeckux BELIECTB B HACTOSIIIEE BPEMS OIMCAHO OKOJIO IBYX MUJUIMOHOB, U €KETOJHO

Y4E€HBbIE-XUMHUKHU BCETo MUpa CHHTE3UPYIOT 0K0J10 30000 HOBBIX BEIIECTB, B TO BPEMSI KaK

HEOPraHMYECKUX BEIIECTB HACUUTHIBAETCSI HECKOJIBKO COTEH THICSY.

Opranuyeckue BeIecTBa MOKHO PACIOIOKUTh B PAJIbI CXOIHBIX IO COCTaBY M CBOMCTBAM -

TOMOJIOTOB.

DIEMEHT yriaepo MOXKeT 00pa30BbIBaTh CKEJIET B MOCIEA0BATEIHLHOM COCTUHEHUH, POSIBIISIS

BaJICHTHOCTb PaBHYIO 4.

HekoTopsiM yueHBIM yAallOCh CHHTE3UPOBATh OPraHUUECKHE BELIECTBA U3 HEOPTaHUYECKUX, U

TEM CaMbIM HAaHECTH COKPYLIMTEIbHBIE YAaphl YUEHUIO O «KU3HEHHOM CHUJIE» B IOCIEACTBUU

Ha3BaHasi BUTAJTU3MOM.

Hewmenxnii yuennsiii ®@punpux Benep B 1824 roay mostydns maBeaeByr0 KUCIOTY IyTEM

B3aMMOJICHCTBUS IBYX HEOPraHMYECKHUX BEIIECTB:

(CN)2 + 4H20 - (COOH)2 + 2NH3

Cunte3 moueBUHEI (1828 1.):

NH40CN - (NH2)2 CO

B pesynbraTe 3TUX U IPYTHX OTKPBITHH CTalO SICHO, YTO XUMHUKH MOTYT MOJIy4aTh J1abopaTtopuu

KaK HEOPTaHUYECKHE TaKU U OPTaHHMUYECKUE BEIIECTBA, 0€3 MOMOIIN «KHU3HEHHOMN CHJIBI».
ATOMBI XMMUYECKUX 3JIEMEHTOB B OCHOBHOM COCTOSIHMM Ha BHEIIHEM SHEPTreTHUECKOM

YPOBHE MOT'YT UMETh 3JIEKTPOHBI CIIAPEHHBIE U HECTIAPEHHBIE.

Takue 371eKTPOHBI Ha3bIBAIOTCS] BAJIEHTHBIMHU.

B nepByto ouepenp BaIEHTHOCTh aTOMa ONPEIEISIETCS YMCIOM HECTTAPEHHBIX 3JIEKTPOHOB.

Anropurm:
1. mepedncinTe CBOMCTBA OPraHMYECKUX BEIIECTB;
2. CpaBHHTE OPTaHMYECKHE BEIIECTBA C HEOPrAHMUECKUMHU C YYETOM UX MHOT000pa3usi;

3. c;[enaﬁTe BBIBOJ U COCTABBTC CXEMbI «HCOPIraHUYCCKHUEC U OPTaHUYCCKUC BCIICCTBA».

AJITOPUTM ompe/ieieHUs1 BAJTEHTHBIX BO3MOKHOCTEH aToMa



1. OnpenenuTh KOJINYECTBO HECIIAPEHHBIX AIEKTPOHOB B OCHOBHOM M B BO30YXK/I€HHOM
COCTOSIHUY;
2. CocuuTaTh HAJIMYME HE MOJIETICHHBIX M1ap 3JIEKTPOHOB ( aTOM — JIOHOP);

3. OmnpeaenuTh YUCIIO MYCThIX OpOUTaseH (aTOM — aKIENTop)

Bomnpocsl 111 caMONIPOBEPKH M KOHTPOJIS:
KaxoBbl ObUTH B3IJISIbI BUTAJIMCTOB HA MOJYyYEHHE OPraHUYECKUX BEUIECTB?
Kakwue BemecTBa Ha3piBaroTCA oprannyeckumu? [lpuBeaure npumepsl.

KakoBbI MpU3HAKHM OpPraHUYECKUX BEILECTB, B YeM IPUYMHA UX MHOT000pa3us?

b=

OHpGI[CJII/ITC BaJICHTHBIC BO3MO>XHOCTH aTOMOB!:

a) hocdopa
0) xyopa
B OCHOBHOM H B BO30YKJICHHOM COCTOSIHUH.
5. Uro o3HavaeT yepToUYKa B CTPYKTYPHBIX GopmyIiax?

6. Uem ompenensitoTCs BaJ€HTHBIE BO3MOXKHOCTH aTOMOB?

7. Hazoute 3 THIA OPraHMYECKUX BEIIECTB B 3aBUCUMOCTH OT UX MPOUCXOKICHHUSI.

PexoMenayemas iureparypa.

OcHoBHas:
O.C. I'abpuensin. Xumusi, 6-oe uzmanue, - M.: Uznarensckuii neHTp «AkameMus», 2013.
O.C. I'abpuensa. Xumus 11 xnacc. ba3osslit yposens. —M.: JIPODA, 2013.
M.IO. IN'opkosenko [Toypounbie pa3paboTKu MO0 XUMHUH K y4€OHBIM KOMIUIEKTaM. M.:
«BAKO», 2013.
O.C. l'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomoaHUTEIbHA:
I'.T1. Xomuenko, N.I'. XomueHnko «COOpHUK 3a7a4 110 XUMUH JJIS IOCTYMAIOIIUX B BY3bI» - M.
Hosas BoaHa.

Tema 2.2. [IpumeHeHUE aJIKAHOB.
IHony4yeHnne ajikaHOB.

Hean:

- AKTyanu3anys 3HaHUH O IPUMEHEHHUH TPENIENBbHBIX YIIIEBOIOPOOB;

- YcTraHoBiIEHUE IPUUUHHO-CIICACTBEHHON CBSI3U IIPUMEHEHUE AJIKAHOB € UX
CBOMCTBaMM.

- [Tponomxenue paboThI O Pa3BUTHIO YMEHHI M HABBIKOB CAMOCTOSTEIBHON PabOThI

C y4eOHUKOM U JONOJTHUTEIBHOM JIUTEpaTyphl;



- PaccmoTpenne roMosIorn4ecKkoro psaa 1 00paTuTh BHUMaHUE Ha (PPAKIIMOHHYIO

MepEeroHKy He()TH KaK CIIOCO0 MOTydeHHs aJIKaHOB

OcHalenune:
TeTtpanb, UHTEPHET pecypc, TadnuIa «/{aHHbIe 0 KPEKUHTE aJIKaHbI», TA0IUIIA
«TOMOJIOTUYECKUM s/l ATIKAHBI».

3aganue:
1. ChopmynupyiiTe onpeneneHue ankanoB. Kakue apyrue Ha3BaHUS 3TOTO Kilacca

BaM H3BECTHBI?

2. Onwumute GU3NIECKUE U XUMUIECKHE CBONCTBA AJIKAHOB, CBSIKUTE UX
XUMHUYECKYIO HHEPTHOCTh C BRICOKOM MPOYHOCTHIO M HE MOJISPHOCTHIO CUTMa
CBsI3CH

C—C u C—H cBs3s.
3. Bemmonuute ynpaxkuenue Ne 3 crp. 198 yuebnuka ['abpuensn O.C. Xumus
yueb. A cTyn. cpea. npod. yued. 3aBenenuii / 6-oe uzganue —M.:
W3narenbckuit ieHTp «Akagemusi», 2009;
3. U3zyuuts crathu «[lonyuenun amkanoB» ctp. 185 - 191 yueOHuka ["abpuensa

O.C. Xumus yue0. st cTya. cpen. npod. yued. 3aBenenuii / 6-oe nuznanue —M.:
N3narenbckuit meHTp «Akanemus», 2009;

4. IloaroToBUTH pa3BepHYTHIM OTBET 10 Bomnpocy «[lonyuenus n npumeHeHns
AJIKAaHOB».

5. CocraButb pedepar no teme: «Pabora @. Bénepa».

Kparkas anHoranus:

[IpenenbHbIe yriieBo1OPOAbI HAXOAAT MIMPOKOE IPUMEHEHHUE B CaMbIX pa3HOOOpa3HbIX chepax
JKU3HH U IEATEIIBHOCTU YEJIOBEKa.

1 T'a3000pa3Hble ankaHbl (METaH U MPOIaH-0yTaHOBAs CMECh) HCIIOJIb3YIOTCS B KAUECTBE
LICHHOT'O TOILJINBA.

[ JKunkue yriaeBoopo/ibl COCTABIIAIOT 3HAYUTEIBHYIO JIOJI0 B MOTOPHBIX U PaKETHBIX
TOIJIMBAX M UCHOJb3YIOTCS B KAUECTBE PACTBOPUTENIEH.

] BazennHoBO€ Macio (CMech KUAKUX YIIIEBOJOPOIOB € YMCIOM aTOMOB yriaepoza 1o 15) -
Ipo3payHast *KUAKOCTb 0€3 3amaxa 1 BKyca, UCIOJIb3yeTCsl B MEAULIMHE, Tap(proMepun U
KOCMETHKE.

| BazenuH (cMeCh JKUAKUX U TBEPABIX IPEIEIbHBIX YIIIEBOAOPOIOB C YUCIOM YIJIEPOAHBIX
aTOMOB JI0 25) MpUMEHSETCS Ui IPUTOTOBICHUS Ma3ei, HCIOIb3yEMBIX B MEUIIMHE.

] TTapadwun (cMech TBepabix anmkaHoB Cio-Css) - 6enast TBepaas macca 0e3 3amaxa U BKyca
(t.11. 50-70 °C) - npuMeHsieTcs A U3rOTOBJIEHUS CBEYEH, TPONUTKY CIIMYEK M YIIAKOBOYHOM
Oymaru, JUisl TEIUIOBBIX ITpouenyp B MeauiHe. CIIy>KUT ChIPbEM MPH MOITYYEHUU OPraHMYeCKUX
KHCJIOT U CIIMPTOB, MOIOIIMX CPE/ICTB U MOBEPXHOCTHO-aKTUBHBIX BEILECTB.



[l HopmanbHbIe NpeaebHbIEC YTIEBOAOPOALI CPEAHEN MOJIEKYIISIPHOW MAaCcChl UCIIOJIb3YOTCS
KaK MTUTATEIbHBIN CYOCTpAaT B MUKPOOHOJIOTHYECKOM CHHTE3€ Oenka u3 HedTH.

| bonblioe 3Hau€HNE UMEIOT rajlOre€HOIPOU3BOIHBIE ATKAHOB, KOTOPBIE UCIIONIb3YIOTCS KaK
PacCTBOPUTEIH, XJIALOArCHTHI U ChIPbE Ul JAIBHEUIINX CUHTE30B.

"] B coBpeMeHHOI HEPTEXUMHUECKON MPOMBIIIJICHHOCTH NPEebHBIE YIEBOAOPOIbI ABISIOTCS
6a30l 1715 MoTydeHHs pa3HOOOpa3HbIX OPraHMYECKUX COEAMHEHUH, BaXKHBIM ChIPHEM B
poueccax MoJIydeHuUs NOJyNpPOIyKTOB JIJIs IPOM3BOACTBA IJIACTMACC, KaAY1yKOB,
CUHTETHYECKHX BOJIOKOH, MOIOIIUX CPEJCTB U MHOTHUX JPYIMX BEIIECTB.

J1Jist ToJTydeHurs aTKaHOB MCTIONIB3YIOT B OCHOBHOM IIPUPOJIHBIE HCTOYHUKH. ['a3000pa3Hbie
QJIKaHBI IOMYYAIOT U3 MIPUPOJTHOTO U MOMYTHBIX HEPTIHBIX

ra3oB, a TBep/ble ankaHbl — U3 HeQTH. [IprpoaHOoil cMechio TBEPABIX BHICOKOMOJIEKYISIPHBIX
AJIKaHOB SIBJISICTCSI TOPHBIA BOCK(030KEPHUT) — PA3HOBHIHOCTH TBEPAOTO MPUPOTHOTO OUTyMa.
I'mapupoBanue AJIKEHOB

CH, = CH; + H, -> CHj3; - CHj; (xar. Pt)

Peakuus Bropua (B3anmojielicTBHE rajJoreHIpOU3BOHBIX aJKaHOB ¢ Na)

CHj;Cl1 + 2Na + CICH; -> 2NaCl + CH; - CH3

2C,HsCl + 2Na -> 2 Nacl + C4Hj

CHj;ClI + 2Na + C,H5Cl1 -> 2 NaCl + C3Hg

[[{emouHOM TUAPOIHN3 COJIeH KapOOHOBBIX KHCIIOT

CH3COONa + NaOH -> CHy4 + Nay,COs3

TlMunponus kapoumoB

Al4Cs + 12H,0 -> 3CHy4 + 4AI(OH»)

Iopsinok BbINOJTHEHUS 3aaHUI:
1. IIpounTarh cTaTHIO 1O TAHHOW TEME.
2. KpaTko u310KUTh IPUMEHEHHUE aJIKAHOB

3. Ha KOHKpEeTHBIX NprUMepax U3y4uTe CBOMCTBA AJIKAHOB.

Bonpocsl 111 caMONIPOBEPKU M KOHTPOJIA:
1. TlpoumnocTpupyiiTe UCIOIb30BAaHUE ATKAHOB COCTABICHUEM CXEMBI.
2. Hanumwre ypaBHEHUS PEaKIMU T'OPEHUs 3TaHA, IETUAPUPOBAHNE.
3. IlepeunciuTe OCHOBHBIE NPOMBIIIJIEHHbIE M JIA0OPATOPHBIE CIOCOOBI IOJIY4YEHUs
IPEJEIbHBIX YTIIEBOJOPOIOB (AJIKAHBI).
4. TlponsnrocTpupyiTe NOIYUEHUE AJIKAHOB YPAaBHEHUSAMU XUMUUYECKUX PEAKLIUH.

5. Ily6mmuano BeICTyNIHTE ¢ pedepaToM 1o Teme: « Pabotel @. Benepa».



Pexomennayemasi iureparypa.

OcHoBHas:
O.C. I'abpuensH. Xumusi, 6-oe u3ganue, - M.: 3gaTenbckuii neHTp «Akagemusi», 2013.
O.C. l'abpuensa. Xumust 11 xnacc. bazoBeiit ypoenb. —M.: JIPODA, 2013.
M.IO. I'opxoBenko [loypounsle pa3paboTKH 10 XMMUU K y4eOHBIM KOMILJIEKTaM. M.:
«BAKO», 2013.
O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomonmauTenbHAas:
I'.I1. Xomuenko, N.I'. Xomuenko «COOpHUK 3a/1a4 110 XMMUU JJIS IIOCTYHAIOIIUX B BY3bI» - M.
Hosas BomnHa.

Tema 2.3. XuMnuecKkye CBOMCTBA THEHOBbLIX:
peakuuu NPUCOeTUHEHHS U MOJTUMEPH3aAIUH.

Hean:

—PaccmoTpenne XuMHYecKrnX CBOMCTB aJIKaJe€HOB: pEaKLUsl IPUCOEANHEHUS U
MOJIMMEPU3aLIH;

—IIponomkenue paboT MO Pa3BUTHIO YMEHUH COCTABIIATh YPABHEHHSI XUMHUECKUX PEAKIINH;

—PazBuTtne HaBBIKOB 110 paboTe Hall pedepaToM.

OcHanlenue:

Terpanp, HHTEpPHET pecypc, TaOJIUIA «TOMOJIOTHUECKUH P alKaueHOBY.

3amanusa.
1. C nomomipio yueOHHMKA U IPYTHX UCTOUHUKOB UH(OPMAIIMU COCTAaBbTE XMMUYECKHE

peaxkuuu noaumepusanud. [ 1], crp. 200-209. ctp. 210-217, Bemnonnuts ynp.2 ctp.213

2. Hamumure pedepar mo teme: «[IpupoaHbiii Kaydyk».

Kparkas anHoranus:

XuMH4YecKHe CBOMCTBA AJIKAAHEHOB

1. I ankagueHoB XapaKTepHbl PEAKIUY IPUCOETUHEHUS. (+TaJIOTE€HbI, BOJOPO/,
rajoreHOBOIOPO U T.JI.)

CH,=CH-CH=CH,+Br,—= CH,Br-CH=CH-CH,Br
2.Peakuuu nojJuMepHu3ainu:
n(CH,=CH-CH=CH,)— ( -CH,-CH=CH-CH>-),

AJropurm:

Jdrtanbl padoThl HaJ pedepaTom:

. dopMynrpoBaHue TeMbl. Tema 1oKHa ObITh HE TOJIBKO aKTyaabHOM 10 CBOEMY
3HAYEHUIO, HO OPUTMHAIBHOM, HHTEPECHOM IO COJIEPKAHUIO.

. [TonGop u n3yueHne OCHOBHBIX HCTOYHHUKOB 10 TeMe (Kak mpaBuiio, He MeHee 8-10).



. CocraBnenue 6udmorpadum.

. O6paboTka u cucremMaru3anus HHPOPMAaLUH.

. Pazpabotka mana pegepara.

. Harmmcanue pedepara.

. [Ty6naHOE BBICTYIIIICHHE C Pe3yIbTaTaMH UCCIIEJOBAHHS.

Coaep:xanus pedepara:

. TUTYIBHBIN JTUCT.

. [Tnan-ornasneHue (B HEM MOCIEI0BATEIbHO U3J1aratoTcs Ha3BaHUE NMyHKTOB pedepara,
YKa3bIBAIOTCS CTPAHUIIBI, C KOTOPBIX HAYMHAETCS KKIbIN ITYHKT).

. Beenenue (popmynupyercst cyTh uccieayemMoi npo0iaeMbl, 000CHOBBIBAETCSI BEIOOD
TEMBI, OIIPEEIAETCA €€ 3HAUMMOCTh U aKTyaJIbHOCTh BEIOPAHHOH TE€MBI, YKa3bIBaeTCA LENb U
3amaun pedepara, JaeTcsl aHaIu3 UCTIOIb30BAaHHON JTUTEPATYPHI).

. OcHoBHast yacTh (Kbl pasJiel, J0Ka3aTeIbHO PACKPBIBask OTACIbHYIO IPOOIeMy HITH
OJIHY U3 €€ CTOPOH, JIOTHUECKH SIBJISAETCS MPOJODKEHUEM MPEIBITYIIET0, JaI0TCS BCE
OIpeIeNIeHUs TIOHATHH, TEOPETUUECKUE PACCYKIEHUE, UCCIEI0BaHMsI aBTOPA UJIH €r0 U3y4eHHe
poOJIEMBI).

. 3axitoueHue (MOABOAATCS UTOTH WM JAaeTcsi 0O0OIIECHHBIIN BBIBOJ IO TeMe pedepara,
IpeIaraloTcss PEKOMEHAINN).

. Cnucok uteparypsl (B COOTBETCTBUU CO CTAaHJIAPTAMH).

Bonpocs! 1J1s1 caMONIPOBEPKH U KOHTPOJIS:
1. Bommonnuts ynpaxsenus 2 ctp. 213 yuebnuka 'abpuensn O.C. Xumus yued. A1 CTyI.
cpen. mpod. yueb. 3aBenenuii / 6-oe u3ganue —M.: U3parenbckuii ieHTp «Akagemusi», 2009;

2. BblyuuTh XMMHUYECKUE CBOMCTBA JUEHOBBIX

Pexomenayemasi mureparypa.

OcHoBHas:
O.C. I'abpuensu. Xumusi, 6-oe u3ganue, - M.: 3gaTenbckuii neHTp «Akagemusi», 2013.
O.C. l'abpuensa. Xumust 11 xnacc. bazoBerit ypoenb. —M.: JIPODA, 2013.
M.IO. I'opkoBenko [loypounsle pa3paboTKH 10 XMMUU K y4eOHBIM KOMILIEKTaM. M.:
«BAKO», 2013.
O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomonmauTenbHAas:
I'.I1. Xomuenko, N.I'. Xomuenko «COOpHUK 3a/1a4 110 XMMUU JJIS IIOCTYAIOIIUX B BY3bI» - M.
Hosas BosnHa.



Tema 2.4. [IpumeHeHue apeHoB.
KaTtanuTtuyeckoe rupupoBaHue.

Hean:

- Pacimpenne noHATH 0 MHOr0OOpa3uu OPraHn4eCKUX COSAMHEHHIA;

- Pa3Butie ymeHuit 00bsACHATh NPUUNHHO-CIIEICTBEHHYIO CBSI3b B3AUMHOT'O BIIUSIHUS
aTOMOB B YIVIEBOJOPO/OB HA UX CBOMUCTBA.

- Cucremarnzaiysi 3HaHUH O XUMHUYECKUX CBOWCTBAX apOMaTU4ECKUX
YIJIEBOJIOPO/IOB;

- KoHTpOIIb ¥ IPOBEpKa CBOETO YPOBHSI YCBOEHHUS TEMBI «Y TTIEBOJOPOIBI»;

OcHaienne:
Terpaan, UHTEPHET pecypc, TabIUIa «TOMOJIOTHUECKUN PSiT apEHOB», Ta0lInIa
«YTIIE€BOIOPOABI».

3amanusa.
1. Bomonauts ynpaxuenus 3, 4 ctp. 231 yueOnuka ['abpuensa O.C. Xumus yued. ams

cTya. cpea. mpod. yuebd. 3aBenenuii / 6-oe uzganue —M.: U3natenbckuii meHTp
«AxaneMus», 2009;

2. Haiitu oTBeThl Ha Bonpockl «I[[puMenenue apeHoB»,»Karanutuueckoe
TUPUPOBAHUEY.

3. CocraBuUTb pa3BEepHYTHII KOHCIIEKT 1O TeMe: «B3auMHoe BiIusiHuE aTOMOB B
YTIEBOIOPOAAX».

4. 3aKkoHYMTE CXEMY B3aUMOIIPEBPAILICHUE YTII€BOIOPOAOB:

a) IUKJIONPOIAaH > OPOMIIPONaH—> reKCaH—> OEH30J1—> IUKIOTEKCaH
0) oTaH—> dTEH—> YTHH—> OEH30I
B) Oyran—> OyraaueH-1,3-> Oyren-2-> OyTuH-2
5. TloaroTOBUTHCS K KOHTPOIJIbHOM padoTe. CaMOCTOSTENBLHO ClieiaTh BRIOOD B
MOJTh3Y TOTO WJIM MHOTO BapuaHTa paboThl. TpaJuIIMOHHBIA BapUaHT KOHTPOJIbHON
paboThI coiepKUT 3 BoIpoca:
1)OxapakTepu30BaTh MO CXeME (AJICHBI, ATKUHBI, [UKJIOAJKAHbI, APEHBI):
- CdopmynupoBaTh ompeneleHre AaHHOTO Kiacca YIrIIEBOJOPOAOB, 1aTh OOIIYIO

dbopMylly TOMOJOTMYECKOTO psiia, Omucarh (U3UYECKHE W XUMHUYECKHE CBOMCTBA
YKa3aHHOIO THIIA YIJIEBOI0PO/A.
- CocTaBUTh ypaBHEHHSI OCHOBHBIX XMMUYECKHX PEAKIIMIA, XapaKTEPHBIX JIJIsl JAHHOTO

psizia yrieBoI0pOIOB.



2) Ocy1ecTBUTE LIENOYKY MPEBPAICHUIA:

KapOun kanbims > anerenes = 0eH301 = OpoMOeH3011

3)

3anaua:

MaccoBas mosist yraeponaa B ankaHe paBHa 84,51% . Onpenenure MONEKySIpHYIO (hopmyiry
BEILIECTBA, COCTaBbTE CTPYKTYpHYIO (QOpMylTy H30Mepa JaHHOTO  YIJIEBOAOPOA,
COZICPIKAILIET0 YETBEPTUYHBIM aTOM YIiepoja M HA30BUTE €ro IO CHUCTEMATUYECKON

HOMEHKJIATYype.

Kparkas anHoranus:

benson C¢Hg ucnionb3yercs Kak UCXOIHBIM MPOIYKT ISl TOTYYEHHSI pa3IU4HbIX
apOMaTUYECKHUX COCTUHEHUN — HUTPOOEH30Ma, XJIOpOeH30I1a, aHWINHA, (eHOoTa, CTUPOoJa U T.1.,
IIPUMEHSAEMBIX B IIPOU3BOJICTBE JIEKAPCTB, INIACTMACC, KPACUTENEH, IIOXMMUKATOB U MHOTHX
JPYTUX OPraHMYECKUX BEILECTB.
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Tonyon CgHs[ /CH3; npumeHsieTcst B IpOU3BOACTBE KpacUTENEH, JEKApCTBEHHBIX U B3PhIBYATHIX
BEILIECTB (TPOTHII, TOM).

Kcunonet CcHa(CH3), B BUAE cMecu Tpex H30MepoB (OpTO-, METa- U Mapa-KCUIIOIOB) —
TEXHUYECKUM KCUIIO — MMPUMEHSETCS KaK PAaCTBOPHUTENIb U UCXOIHBINA MPOIYKT JJISI CHHTE3a
MHOTHX OpPTaHUYECKHX COCTUHEHUII.

Nzomnponunbdenson (kymon) CeHy[/CH(CH3), — ucX0qHOE BEIIECTBO sl OydeHus: heHoa U
areToHa.

Bunaun6enson (crupon) C¢Hs[ICH=CH,; ucnonp3yercs A MONy4eHHUS [[EHHOTO MOJIUMEPHOTO
MaTtepuaa MnoJucTUpoa.



n CH;=CH — CHz—CH -

—_—
n
CTHpON MonxcTHpon
f uapnpyesos Hpoaykr KaTanuiatopsl M YCTOBHS P-IUHH
COLAHKCHIE THAPHPOBAHKA A raatop y P
R, C=CR,; R,C—CR, Pd, Pt, Ny, Ru wnw Rh; 20°C; 0,1 MIla

R—C=C-—R R—C=C—R Pd; 20°C; < 0,1 MIla

R |
H H
B "
Rh wiu Pt; 50-100°C: 0.5-1.0 MIla
RCOOGH RCH,OH Pd, Ni, Ru st Cu-Cr; 150-200°C; > 10 MIla
RCOOR To we To e
) OH
Il !
RCR RCHR Cu—Cr unp Ni; S0-100°C; = 100 MTIla
RC=N RCH,NH, NI opan Rhe 50-100°C: 10 MITa
RNO, RNH, Pd, Ni wm Pt; 20°C; 0,1-04 MIla
MNR
|}
RCR R,CHNHR Pd pnu Pt: 20°C: 0,4-10 MT1a

I'mapupoBanue. Peakiust npucoeIMHEHUs BOJIOPOJa K apeHaM UAET MPU HarpeBaHUU U BHICOKOM
JABJICHWHU B MPUCYTCTBUU MeTayumueckux katanu3atopos (Ni, Pt, Pd). benzon npeBpamaercs B
IIUKJIOT€KCaH, a TOMOJIOTH OeH30J1a — B IIPOU3BOJIHBIE IUKIIOTEKCAHA:

C HCH, +3H, — ChH,,

PagukansHoe rajgorenupoBanue. Bzanmoneiictere napoB OeH3071a ¢ XJIOPOM POTEKAET IO
pazuKaIbHOMY MEXaHU3MY TOJBKO MOJI BO3ACHCTBHEM KECTKOTO YIbTPa(QHOICTOBOTO
usnydeHus. [Ipu 3ToM GEH30J MPUCOEIUHSET TPU MOJIEKYIIBI XJIopa i 00pa3yeT TBepAbIid
MPOYKT — Trekcaxiopiukiorekcan (rekcaxmiopan) CeHeClg:
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Peakuust npucoequHeHus MPOTEKatoT B OoJiee )KECTKUX YCIOBUSIX. B cpaBHEHUM ¢ alKeHaMHU.
['unpupoBanus OeH305a MPOTEKaeT MpH 0oJiee BEICOKOM TeMIiepaType YeM B Cllydae alKeHOB,
peakiys Katanutuieckas. B pe3ynprare 00pa3yeTcst HIMKIMYECKUH YTIeBO0PO/], He

COJIep KaIINi XapaKTepHOU J1sl OeH301a MIECTHAIICKTPOHHOW CUCTEMBI, - IIUKJIOTEKCaH.

Anaropurm:
1. Hcnonw3ys anroputm «PemieHnst pacueTHbIX 3aa4» BBIIIOJIHUTE YIIPAXKHEHUS 2,

2. OOpaboTaTh U CHCTEMATU3UPOBATH HH(POPMAITUIO Ha BOPOCHI 3/1aHUI1 110 TEMe.

[IpounTaiite TeKCT 3a7a4, MOHAThH €€ CYIIHOCTb.

BoinonauTh xumMuueckyo | XuMmuueckas yactb pemeHusi | Kpartkas 3anuch ycinoBust
4acTh PEIICHUS 3a/1a4u: 3aJ1a9u Hccnenosanue
Ananuz
BrimmonHuTh MaremMaTuueckas 4acThb PammonansHEIN criocod
MaTeMaTUYeCKyI0 4acTh pelieHus 3a1auu penieHus
PacueTsl
3anuch, oTBETa

[IpoBecTu npoBepky pe3ynbTaTa.
CocraBuTh yCI0BHE OOpaTHOM 3aa4H.

Bonpocs! 1J1s1 caMONIPOBEPKU U KOHTPOJIS:
1. Kakwue yriaeBogopoas! Ha3bBaloT apoMaTrueckue? Kakosa ux obmias popmyna?

2. Ykaxure XAapPaKTCPHBIC PCAKIHUU JIA KaKAOT'0 KJIaCcCa YIJICBOAOPOJ0B U 3aIlOJIHUTC

Ta0HILy:
YreBoxopoasl
Peaknus [Ipenenvubie | DTHneHOBbIE | AIETUIECHOBHI | JIMeHOBBIE | ApOMaTHYECKUE
e
1. 3ameme
HUSA




2. Ilpucoe
JUHEHU

|

3. Ilomume
pUpoBaH

us

4. Hzomep

HA3aIus

3. CoctaBTe CTpYKTYpHBIE (GOPMYIIBI 3-X U30MEPHBIX YTIIEBOIOPOIOB, OTBEUAIOIINX
coctaBy C¢Hi,. HazoBuTe UX 10 MeXIyHApOIHOM HOMEHKIIATYPE.

4.CocTaBbTe CTPYKTYPHYIO (hOpPMYITy YTIIEBOAOPOIa, HA3BAaHUE KOTOPOTO:
4, 4-muMeTHINEeHTEH- 1

5. Kakue u3 BemiecTs, (hOpMyIIbl KOTOPBIX MPUBEIACHBI HIDKE, SBISIOTCS TOMOJIOTaMHU

nponeHa?
A) CH,=CH, B) CH,=CH - (CH;), — CH3
b) CHs - CH; - CH3 I') CH; — CH - CH3

CH;

6. 3aKOHUNTE YpaBHEHUs peakliii, HA30BUTE MOTyUYECHHbIE BEIlleCTBa:
A) CH2 =CH- CH3 + Br, —
b) CH, =CH -CH;s + H,O —

5. IlpuBenurte ypaBHEHUS KaYECTBEHHON PEAaKIMM HA ATEH. Y KAKUTE IPU3HAKU PEAKIUH.

7. Ocy1iecTBUTE LENOYKY TPEBPALLICHHII:
CH3 - CH3 - CH2 = CH2 - CH3 - CH2 —OH — CH2 = CH2

8.3agava: HaliIUTEe MOJICKYJISIPHYIO (POPMYITY allKeHa, MaccoBas JI0JIsI B KOTOPOM
coctaBisieT 14,3%. OTHOcHUTENbHAS TNIOTHOCTH 3TOTO BEILECTBA 10 Bogopoay 21

9. 3agaua: 13 sTmnoBoro crimpra maccoit 18,4 r mo meroxy Jlebenera momyunnu 4 1
(n.y.) Oyraguena-1,3. Paccunraiite 00beMHYIO JOJIO BHIXO/Ia IPOAYKTA.

Pexomennyemasi mureparypa.

OcHoBHas:
O.C. I'abpuensH. Xumus, 6-oe u3ganue, - M.: 3gaTenbckuii neHTp «Akagemusi», 2013.
O.C. I'abpuensn. Xumust 11 xnacc. bazoBeiit ypoenb. —M.: JIPODA, 2013.
M.IO. I'opkoBenko Iloypounsle pa3paboTKH 10 XMMUU K y4eOHBIM KOMILIEKTaM. M.:
«BAKO», 2013.
O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomonauTenpHAas:
I'.I1. Xomuenko, N.I'. Xomuenko «COOpHUK 3a/1a4 110 XMMUU JJIS IIOCTYHAIOIIUX B BY3bI» - M.
Hosas BomnHa.

Tema 2.5. Xumuveckne cBOCTBA 3TAHOJIA M €r0 IPpUMEHEHHe.
®DeHoJibl (MOHATHE), X CBOMCTBA.



Hean:

- DopMUPOBAHKE TIPENICTABICHHUIN O CBOMCTBAX U MPUMEHEHUH CITUPTOB;

- [Tponomkenue pabOTHI 110 Pa3BUTHIO YMEHHI COCTABIIATh YPAaBHEHUS PEAKIIUH C
y4acTHEM OPraHUYECKHX BEILIECTB Ha IPUMEPE CIIUPTOB.

- Paccmotpenue ctpoenust Mosiekyi (heHoIa v Ha 3TOM OCHOBE MpeICKa3aTh ero
CBOICTBA;

- 3aKperyieHne yMEHUs! [TOCPECTBOM BBIIOTHEHUS YIPAKHEHHUS.

OcHaienne:
Terpans, uHTEpHET pecype, Tabnuua «M3omepus ciupToB», Tabnuna «CBoiicTBa
(heHOoIoB>.

3aganus.
1. JlaiiTe Ha3BaHUs CIUPTaM, UCIOJIb3Ys 3HAHUSI HOMEHKJIATYPBHI.

2. V3yuuTh XUMHUYECKHE CBOMCTBA CIUPTOB UCIOJB3Ysl CTaThU U3 yueOHUKa cTp. 249 — 251
yueonnka ["abpuensu O.C. Xumus yueb. 11 cTya. cpen. mpod. yued. 3aBenenutii / 6-oe
m3nanue —M.: M3narenbckuid HeHTp «Akagemusi», 2009;

3. CamocrosTenbHas padora:

HanummmTe ypaBHeHHE peaKIMu C MOMOIIBI0 KAKUX PEaKIUii MOKHO OCYIIECTBUTh
CIIEYIOIINE TIPEBPAIICHHUS:
C2H50H—-> C2H50C2H5-> C2H5COONa

4. Tlpouuntath ctaThio MTP.256 — 257 yueOnuka ["abpuensa O.C. Xumus y4deb. s CTy/I.

cpen. npod. yued. 3aBenenuii / 6-oe uznanue —M.: M3garenbckuii HEHTP «AKaIeMHUS»,
2009;
5. CocTaBHTh KOHCIIEKT Ha TEMY: «XHMHUYECKHE CBOMCTBA (PeHOIa».

6. Pa3BuUTH HaBBIKM COCTABJICHUS KOHCIIEKTA U PabOTy ¢ yUeOHUKOM.

Kparkas anHoTranus:

CHI/IpTBI nu (beHO.HBI SIBJIAKOTCA I‘I/I,Z[pOKCI/IJII:HBIMI/I HpOI/IBBOI[HBIMI/I, CO,Z[ep)KaIJ_II/IMI/I
ruapokcuibHyto rpynny OH. AToMbl Bogopoa THMIpOKCHIBHBIX TPYIII B CIUPTaxX MPOSBISAIOT
OTIpeIeTICHHYIO MOABMKHOCTE. [10/100HO BOJIe, CIUPTHI PEAarupyroT CO MIETOYHBIMUA METAJIAMU,
KOTOpBIE 3aMENIaloT BOJOPOJ THAPOKCHIBHBIX TpPyHm ¢ O0Opa3oBaHUEM aJKOTOJIATOB
(penonsaToB). B peakuuu co MIEIOYHBIMUA METANIaMH CHHPTHI B M3BECTHOM Mepe MPOSBISIOT

KHUCJIOTHBIE CBOMCTBA, HO B MEHbIIEH Mepe, 4yeM Boja. [IpakThdeckn COUpThl MPEACTABISIOT



co0o0l HeUTpaIbHbIC BEIIECTBA: OHHU HE JAIOT HU KUCJIOW, HHU IIEJIOYHOM PEeaKIuy Ha JIAKMYC, HE
IIPOBOJAT IEKTPUUECKUHN TOK.

KucnorHsle cBoiicTBa ()eHOJOB BBIpaKEHBI B OoJblIeH cTenmeHH, yem y crnuptoB. Ilof
BIMSIHUEM OEH30JIbHOTO KOJIbLIA BOJOPOJ THApPOKcHIa B (heHonax Oosiee MOABHMIKEH, YEM B
CIMpTax, U OHU 00JaJal0T OOJBIIMMHU, YEM CHUPTHL, KUCIOTHBIMU CBOWCTBAMH, MOITOMY

npocteimii peHox 1 ObUT Ha3BaH KapOOIOBOM KUCIOTOH.

@eHOIbI  SABIAOTCA TUAPOKCHIBHBIMA IPOU3BOJHBIMHU, COAEPKAIIUMH THIPOKCUIIBHYIO
rpyniny OH. ATombl BOJIOpOJa TMAPOKCHIIBHBIX TPYII B COUPTAaX MPOSIBISIIOT ONPEACICHHYIO
NOABIWKHOCTE. [10100HO BOjE, CHOUPTHI PEArUpyIOT CO IIEIOYHBIMH METAJIaMH, KOTOpPBIE
3aMenaloT BOAOPOJ THAPOKCHIBHBIX Tpynm ¢ oOpa3oBaHueM (eHonstoB. B peakuuu co
HIEJIOYHBIMM METaJUIAMHM CHUPTHl B W3BECTHOM Mepe IMPOSIBISAIOT KHUCIOTHBIE CBOMCTBA, HO B
MEeHbIIEH Mepe, ueM Boja. [IpakTHueck criupThl MPEICTaBISIOT COO0H HEUTpaIbHBIE BELIECTBA:
OHU HE JTal0T HU KUCJIOW, HU IIEJIOYHOM PEAKIIMU HA JJAKMYC, HE IPOBOJST MIEKTPUUECKUN TOK.

Kucnorneie cBoiictBa (DeHOTOB BBIpaXEHBI B OOJBIIEH CTENEHH, 4yeM Yy chuptoB. [lox
BIMSHUEM OEH30JBHOIO KOJbIla BOJOPOJ THIpOKcHia B (eHonmax Ooyiee MOJABUKEH, YeM B
CIUpTax, U OHM OOJAMAIOT OONBIIMMH, YeM CIUPTHI, KUCIOTHBIMU CBOMCTBAMH, TMOITOMY

npocteimii peHox 1 ObUT Ha3BaH KapOOIOBOM KUCIOTOH.

AJropurm:

1. 3HaAKOMCTBO C COCTaBOM XMUMHUYECKHX (POPMYII aJTKaHOJIOB (CITUPTOB).

2. CoctaButb (hOpMyJIbI 10 HA3BAaHHIO, HA3BaTh OPraHHMUYECKUE BELIECTBA 10 UX CTPYKTYPHBIM
bopmymnam.

3. BHuMaTenbHO NPOYUTATh CTAThIO U3 YUeOHNKA «XHMUYECKHUE CBOMCTBA CIIUPTOB U UX

IIPUMCHCHHUC».

IIpaBu/1a KOHCIIEKTHPOBAHUSA
BaumarensHO npounraiite TeKCT. [IonmyTHO OTMEUanTe HEMOHATHBIE MECTA, HOBBIE CIIOBA,
MMEHA, aThl.
HapenuTe cripaBku 0 JuIax, COOBITHSX, YIIOMSHYTBIX B TekcTe. [Ipu 3amucu He 3a0ynpTe
BBIHECTH CIIPABOYHBIC JAHHBIE HA ITOJIA.
IIpu nepBOM 4TEHHMH TEKCTA COCTABbTE MPOCTOM IUIaH. [Ipy MOBTOPHOM YTEHUH OCTApaNUTEChH

KpaTKo COPMYIHUPOBATH OCHOBHBIE MOJIOKEHUS TEKCTa, OTMETHB apryMEHTAIIMIO aBTOpPa.



3aKIIIOUNUTEIbHBIN TNl KOHCIIEKTUPOBAHUS COCTOUT U3 MEPEUUTHIBAHUS PaHEe OTMEUEHHBIX
MECT U UX KPaTKOH MOCIEA0BATEIBHON 3aIIUCH.
[Ipu KOHCTIEKTHPOBAHUY HAJIO CTAPATHCS BBIPA3UTh aBTOPCKYIO MBICIIb CBOUMU CIIOBAMHU.
CtpeMuTech K TOMY, 4YTOOBI OAMH ab3all aBTOPCKOTO TEKCTa ObLI TIEPEeIaH Mpu
KOHCIEKTUPOBAHUU OJTHUM, MAKCUMYM JBYMsI IPEIJIOKESHUSIMU.

ITamMsATKa M0 KOHCIIEKTUPOBAHMUIO U COCTABJIEHUIO TE3UCOB.
BrigenuTe B TEKCTE TOTHYECKU 3aKOHYEHHBIE YaCTH.
Kpatko copmynupyiiTe rIaBHYIO MBICITb KaK0W YaCTH, BEITUIIINTE UX B BUJIE 3aT0JIOBKOB B
JIEBOM 4acTH Pa3BEPHYTOTO JUCTA TETPAIU, HyMEpYsl.
B kaxxnoii yactu BbLAETUTE (PAKThl U BBIBOJIBI, YTOUHSIONINE U Pa3BUBAIOIINE TJIABHYIO MBICIb.
[TpouuTupyiiTe UM KPaTKO U3JI0KUTE UX CBOMMH CIIOBaMH (ITPOTUB COOTBETCTBYIOIINUX
3aroJI0BKOB, B ITPABOBOM YaCTH JIKCTA).

[IpoBepwTe cnenannyro padboTy. Eciu 3To HE00X0AMMO YTOYHHUTE 3ar0JIOBKU, TEKCT.

Bomnpocsl 111 caMONIPOBEPKU M KOHTPOJIS:

1. Kakue BemectBa Ha3piBatoTcs cnipramu? [IpuBenure npuMepsl OJHOATOMHBIX CIIUPTOB.

2. OpnuH U3 aTOMOB BOJOPOJIa B MOJIEKYJIaX OJHOATOMHBIX CITUPTOB SIBIIsieTCs Ooiee
noaABukHBIM. [losicHuTe noyemy?

3. OxapakTepuzylWTe XMMHYECKHE CBOMCTBA OJHOATOMHBIX CHUPTOB. Hamuimure ypaBHEHUs
COOTBETCTBYIOLIUX PEAKIUM.

4. Kaxkue coegnHeHUs1 Ha3bIBAIOTCS MHOTOATOMHBIMU ciuptamu? [IpuBennre npumepsl.

5. OxapakTepusyiTe XUMHUYECKHE CBOWCTBA MHOTOATOMHBIX CHHPTOB. Hamuimmre ypaBHEHUS
COOTBETCTBYIOIIMX pPEAKUMA W MEPEUUCIUTE OJUHAKOBBIE M pa3jIu4Hble CBOMCTBA
OJIHOATOMHBIX I MHOT'OATOMHBIX CITUPTOB.

6. Kakue coenqunenus Ha3piBatoTcs Gpenonamu? [IpuBenute mpuMepsl.

7. B pe3ynbpTaTe, KAKUX OIMBITOB MOXHO YOEIUTHCS, UTO B MOJIeKYJe eHoNa (YHKIIMOHABLHBIC

TPYMNIbI AaTOMOB B3aMMHO BJIMSIOT ApYT Ha Apyra? Hanummure ypaBHEHUS peakiuid.

PexoMenayemas Jiureparypa.

OcHoBHas:

O.C. I'abpuensin. Xumusi, 6-oe uzmanue, - M.: U3narensckuii meHTp «AkameMus», 2013.

O.C. I'abpuensa. Xumus 11 xnacc. ba3osslit ypoBens. —M.: JIPODA, 2013.

M.IO. IN'opkoBenko [Toypounblie pa3paboTKH MO0 XUMHUH K Y4€OHBIM KOMIUJIEKTaM. M.:
«BAKO», 2013.



O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomonmauTenbHAas:
I'.I1. Xomuenko, N.I'. Xomuenko «COOpHUK 3a/1a4 110 XMMUU JJIS IIOCTYIAIOIINX B BY3bI» - M.
Hosas BomnHa.

Tema 2.6. 30Mepusi 1 HOMEHKJIATYPa NPUIETBHBIX AJbIeTHI0B.
Hean:

- PaccmoTtpeTs cTpoeHne MOJIEKyJT '30MEPUH M HOMEHKJIATYPBI M Ha 3TOM OCHOBE
MpeICKa3aTh €ro CBOMCTBA,;

- Cdopmuposarts mpezcTaBieHHe 0 KapOOHMIBHBIX COSTUHEHUSIX, UX CTPOSHUH
M30MEPUH U HOMEHKJIATYPBI;

- [Tpomomxuts paboTy MO pa3BUTHIO YMEHHI COCTABIISTH (POPMYJIBI BEIIECTB IO
Ha3BaHUSM U J1aBaTh HA3BaHMUS BEIIECTBAM IO UX CTPYKTYPHBIM (OpMyJIam;

- Pa3BuTh HAaBBIKKU COCTaBIICHUS TaGJ'H/II_IBI.

OcHalenue:

Terpaab, UHTEpHET pecypc, Tabnuna «M3oMepun 1 HOMEHKIATYpPbI alTbJETUIOB.

3apanus.
1. W3yuuts crathio «M3oMepus 1 HOMEHKIATypa» Ha cTp. 259 — 261 yuebnuka ["'abpuensu O.C. Xumust

yue0. st cTya. cpea. npod. yued. 3aBeaenuii / 6-oe u3nanne —M.: M3maTenbeckuii EHTp «AKaaeMus»,
2009;

2. CocraBuTh TabIMIy 10 TEMe: «M30MepHsi 1 HOMEHKJIATypa NPEACIbHBIX alIbJACTUI0BY.

3. Bemonnute ynpaxuenue 3, 5 crp.262 yueOnuka ['abpuensn O.C. Xumust ydeb. i cTya. cpel. npod.

yueb. 3aBeneHuit / 6-oc u3nanue —M.: M3natensckuil neHTp «Akanemus», 2009;

Kparkas anHoranus:

AnpAeTuapl U KETOHBI OTHOCATCS K YHCITY BEChbMa PEaKIIMOHHOCIIOCOOHBIX OPTaHHMYECKUX
BemiecTB. CBs3b MEXKy aTOMOM KHCJIOpPOJa U aTOMOM yTriiepoda CHUJILHO MOJISIPU30BaHa, 4YeM U
00BACHAETCA BLICOKAS XUMHUYECKAs aKTHBHOCTD 3TUX COCINHEHUM.

VY anbIerusioB U KETOHOB CYIIECTBYIOT 3aMETHBIC Pa3jiudusi B CBOMCTBaX. AJIbJIETHIbI
JIETKO OKHCISIOTCS, Ha KETOHBI OKHCIIHUTEIH IEUCTBYIOT cnabo. JleiicTBue OKuciuTeneil B
MOJIEKYyJIaX aJbJCTHUO0B HAIPaBICHO Ha BOJOPO, CTOSAMMNA y KapOOHWJIBbHOW Tpynmbl. B
MOJIEKYyJIaX KETOHOB MPU KapOOHUIILHOM TPyIIEe BOJOPOa HET, TOATOMY OHU HE OKHCIISIFOTCS

C71a0BIMH OKMCIUTEISIMHA U OKUCIUTEISIMA Cpe,Z[Heﬁ CHJIBI.

AJropurm:



OCHOBHBIC IPABUJIA COCTABJICHUS TA0JIHI

Tabnuna nomKHa OBITH COCTaBICHA KOMIIAKTHO, T. €. OBITh HEOOIBINOH 1O pa3Mepy U JETKO
0003pUMOIA.

OO0muit 3aroI0BOK TaOJIHIIBI JOJKEH KPAaTKO BBIPAKaTh €€ OCHOBHOE coJiep)kaHue. B Hem
CTaparoTCs yKazaTh BpeMsi, TEPPUTOPUIO, K KOTOPHIM OTHOCATCS JaHHbIE, €IUHUIBI H3MEPEHUS,
€CJIM OHM BBICTYIAIOT €JUHBIMU I BCEH COBOKYITHOCTH.

Ctpoku mojyiexaniero u rpadsl CKa3yeMoro pacroiaraioT B BUAE YACTHBIX CJIaraeMbIX C
MOCIIEAYIOIIUM TIOBITOXKUBAHUEM T10 KAXKJIOMY U3 HUX.

Jnst ynoOcTBa aHanmm3a TaOIULbI TP OOJIBIIOM YHCIIE CTPOK MOAJIEKAIIETo U Tpad CKa3yemMoro
BO3HUKAET MOTPEOHOCTh B HyMEpAllMK T€X U3 HUX, KOTOPbIE 3aNOTHSAIOTCS JAHHBIMHU.

[Tpu 3anoaHeHUH TaOJIUI HY’KHO KUCIIOJIb30BATh CJIEIYIOIINE YCIOBHBIE 0003HAYEHUS: TPU
OTCYTCTBHH SIBJICHUS MUIIETCA (-) IPOYEPK, €CIU HET HHPOPMAIUH O SBJICHUH, CTABUTCS
MHOTOTOYHE (...) WJIM THUIIETCS: «HET CBEJICHUI».

OpnuHakoBas CTENeHb TOYHOCTH, 00s3aTeNbHAs TSl BCEX YHCell, 00eCTIeunBaeTCsl COOTI0ACHIEM
npaswi ux okpyriieHus (ot 0,1 1o 0,01 u T. a.). Korna ogna BenuunHa mpeBOCXOAUT APYTYIO
MHOTOKPATHO, MOJTY4YEeHHbIE MOKa3aTen AMHAMUKHY JTy4Ille BbIpaXkaTh HE B MpoleHTax (%), a B
pazax.

Ecnu B Tabnutie ¢ OTYETHBIME JaHHBIMU TTPUBOISITCS CBEICHUS PACUETHOTO MOPSIIKA, TO HY)KHO
CIeNaTh COOTBETCTBYIOIIYIO OTOBOPKY.

I'padbr 1 cTPOKH TOJKHBI COJIEPIKATH €AUHULIBI H3MEPEHU S, COOTBETCTBYIOIINE TTOCTABICHHBIM
B MOJIJIEXKAIIEM U CKa3yeMoM Toka3atessM. [Ipu 3Tom ncnonb3yrores o01menpuHsThe
COKpAIIEHUS eIMHULl U3MEPEHHUS, HaIpUMep: Yell., pyo. u T. A. Ecnu rpadsl nMeroT eauHyio
€AMHUILY U3MEPEHHUS, TO OHA BBIHOCUTCS B 3ar0JIOBOK TaOJIHIIBI.

st yno6Ho# paboThl ¢ HH(POBBIM MaTepUAIOM YHCiIa B TAOIUIAX CIEAYET PacCTaBIISAThH B
cepenuHe rpad, OAHO MO APYTUM: SAWHHUIIBI TIO]] €IUHUIIAMHY, 3aTsTas MO 3alsITO! U T. 1.,
YETKO COOII0Iasi IPU ATOM UX Pa3pPSAHOCTb.

B Tabnuiy MO>XKHO BKJIIOYaTh MPUMEYaHUsI, B KOTOPHIX OYAYT yKa3bIBaTbCsl HCTOYHHUKH JTaHHBIX,
OoJiee moAPOOHOE ColepIKaHUE TTOKA3aTENeH U Ipyrue He0OXOAMMBIC TTOSICHEHHS.

B nare BpeMsi HEOOX0JUMO HAYYUTHCS COCTABIIATH U MOJIb30BAThCSI CTATUCTUUECKUMHU
Ta0IUIIaMU.

Jist TOro 4To0BI MPOAHATU3UPOBATh JAHHbIE, KOTOPbIE COJEPKHUT TabIHIIa, HEOOXOIUMO
MPEK/e 03HAKOMUTHCS C Ha3BaHUEM TaOJIMIIbI, 3aT0JI0BKaMH ee rpad U CTPOK, yCTaHOBUTD, Ha

KaKyIo 1aTy U K KaKOW TeppUTOPUHU OTHOCSTCS 3aUKCHPOBAHHBIE B TAOJINIIE CTATUCTUYECKHE



JIaHHBIE, OOPaTUTh BHUMAHNE HA €UHUIIBI H3MEPEHUS U YCTAHOBHUTH, KAKHE IMPOIECCHI
XapaKTEePU3YIOTCS CPEIHUMHU U OTHOCUTEIIbHBIMU BETUYMHAMMU.

AHanu3 CTaTUCTUYECKOM TaOJIUIIBI IOTHYHEE HAYMHATDH C OOIIET0 UTOTa, KOTOPBINA MO3BOJISET
MOJIYYUTh OOIIYI0 XapaKTEePUCTUKY COBOKYITHOCTH, 3aT€M MEPEXOIUTh K H3yUYCHUIO TaHHBIX

OTJIENBHBIX CTPOK U Tpad.

Bomnpocsl 111 caMONIPOBEPKH M KOHTPOJIS:

1. Kakue opranndeckue BeleCTBa HA3bIBAIOTCS abJCTUIaMU?

Kak monydarot anpaeruab?

C nomo1IbI0 KAKMX PEAKTUBOB MOXHO ONPEAEIUTD AJIbJETUIHYIO TPyIIy?

Kakue oprannueckue BeriecTBa Ha3bIBalOTCSl KETOHAMU?

A

YeM O0TIIMYAIOTCA aJILIETUIbI OT KETOHOB? YKaKUTE UX BaKHEHUIIINE CBOMCTBA.

Pexomennyemasi mureparypa.

OcHoBHas:
O.C. I'abpuensn. Xumusi, 6-oe uzmanue, - M.: U3narensckuii neHTp «AkameMmus», 2013.
O.C. I'abpuensa. Xumus 11 xnacc. ba3osslit yposens. —M.: JIPODA, 2013.
M.IO. IN'opkoBenko [Toypounbie pa3paboTKu MO XUMHUH K y4€OHBIM KOMIUJIEKTaM. M.:
«BAKO», 2013.
O.C. l'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomoaHUTEIbHA:
I'.T1. Xomuenko, N.I'. XomueHnko «COOpHUK 3a7a4 110 XUMHUH JJIS IOCTYMAIONIUX B BY3bI» - M.
Hosas BoaHa.

Tema 2.7. Ilosyyenue KapOOHOBBIX KHCJIOT.

Peakuum no aJxkujibHOMY paguKay.

Hean:

- 3akperieHre 3HaHU 10 CPEICTBAM BBITOJIHEHUS! YIIPKHEHUH 0 criocode
MOJTy4eHUs KapOOHOBBIX KUCIIOT;

- Pa3BuTHE HABBIKOB MO COCTABIICHUIO pedepara.

- PaccmoTpenne XuMHYeCKuX CBOMCTBA KapOOHOBBIX KUCIIOT;

- Pa3BuTHE HABBIKOB MO COCTABIICHUIO pedepara.

OcHaienue:

Terpaas, UHTEPHET pecypc, Tabmuia «CrmocoOb! moaydeHus KapOOHOBBIX KHUCIIOT»,



00pa3Ibl: T0JIbKA JIMMOHA, I0JI0KO, CTeapUHOBAs CBEYa.

3aganud.
1. BemonauTts ynpaxsHenus 3, 5 ctp. 270 yue6nuka ['abpuensa O.C. Xumus yued. ais

cTyn. cpen. mpod. yued. 3aBenenuii / 6-oe nzmpanue —M.: 3narenbckuii IeHTp
«Axanemus», 2009.

2. Jlate ycTHBI OTBET Ha Bonpoc: «Kakwue crenuduyeckue crnocoObl MOTydeHHs KUCIOT,
BbI 3HaeTe?"

3. CocraButb pedepar o teme: «Ilomyuenne kKapOOHOBBIX KHCIIOT».

4. CocrtaButh pedepar mo reme: «Peakuu no anKuibHOMY PaJuKays»

5. TlosicHUTE CYIITHOCTH B3aUMHOTO BIIHSIHHS KapOOKCHIIBHOM TPYIITIBI U pajivKaia B
MOJIEKYJ1ax KapOOHOBBIX KUCIIOT.

6. CocTaBbTe ypaBHEHUS XUMHUECKUX PEaKIHU, 3alMUIINTE UX B TETPAb.

Kparkas anHoTranus:

1. [Tocnenuss peakuusi UCMOJIB3YETCSl B IPOMBIIIICHHOCTH JJIsl IOJTYYEHHS CaXKu U3 MIPUPOTHOTO
rasa, conepxamiero 80-97% merana. HacTHYHOE OKUCIIEHHUE AJIKAHOB IMPU OTHOCUTEIIBHO
HEBBICOKOH TeMIepaType U ¢ MPUMEHEHUEM KaTallu3aTOPOB COMPOBOXKIAETCS Pa3phIBOM TOJIBKO
yacTu cBsizeit C—C u C—H u ucnonp3yeTcs 11l MOTydeHUsI IICHHBIX TTPOYKTOB: KapOOHOBBIX
KHCJIOT, KETOHOB, aJIbJICTUI0B, CIUPTOB. Hanpumep, mpu HENOIHOM OKUCIEHUH OyTaHa (pa3phiB
cBs3u Cr—C3) MOTydaroT YKCYCHYIO KHCIIOTY:

CH;-CH,-~CH,-CH; +30, — 2CH,;COOH + 2H,0
£y FREPCHAR KUCRO W
2. TexHnueckoe 3HaYCHNUE UMEET OKUCIICHUE TBEPAbIX AJIKAaHOB (mapaduH) B IPUCYTCTBUH COJICH

TSDKEJTBIX METaJUIOB TBEP/IbIe alIkaHbl (N-00JIbIe 25) MpEeBpaIIaroTCs B CMECh KAPOOHOBBIX
KHCJIOT.

Karanuzarop

2C36H74 +502 > 4C17H35COOH + 2H20

3. OKHUCIIeHNE IEPBUYHBIX CIIUPTOB U AJIbJIETUIOB.
IIepBuuHBIE CIEPTHI IPU OKUCIICHUH IIEPBOHAYAIBHO IIPEBPAIAIOTCS B AJIBICTUABI U JAJIEC B

KapOOHOBBIE KUCIIOTHI:

O O
R-CH2-OH - RCOH - RCOOH
H20

KapGoHOBBIEC KMCIOTHI 001a1aI0T M HEKOTOPHIMU CIEIU(DUUESCKIMU CBOMCTBAaMH, 00Y-



CJIOBJICHHBIMU HAJIMYUEM B UX MOJIEKYJIaX pPaguKajoB.

MypaBbrHasE KHUCIOTa MO XUMHUYECKHM CBOMCTBAM HECKOJIBKO OTJIMYAETCS OT JPYTux
KapOOHOBBIX KHCIIOT.

1. VI3 0IHOOCHOBHBIX KapOOHOBBIX KHCIIOT MypaBbHHAsI KUCIIOTA SBJIAETCS CaMOW CHUIIbHON

KHUCJIOTOM.

N3-32 0coOEHHOCTH CTPOSHUS MOJIEKYJl MypaBbHUHAsI KUCIIOTa TTOI0OHO allbJIeTuIaM JIETKO
OKUCIISIETCS.

2. Ilpu HarpeBaHUM C KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM MypaBbUHAs KUCIOTa

OTIIETUISAET BOY U 00pazyercs okcua yriepoaa (II):

AJropurm:
JTtanbl padoThl HaJ pedepaTom:
. dopMynupoBaHHue TeMbI. Tema T0KHa ObITh HE TOJIBKO aKTyaJabHOM 10 CBOEMY

3HA4YECHUIO, HO OPUTHHAIIBHOM, UHTEPECHOU 110 COAEPIKAHMUIO.

. [TonGop u n3yueHne OCHOBHBIX HCTOYHHUKOB 10 TeMe (Kak MmpaBuiio, He MeHee 8-10).
. CocraBnenue 6udmorpadum.

. O6paboTka 1 cucTeMaTu3aius HHPopMaIru.

. Pazpabotka mana pegepara.

. Hanucanue pedepara.

. [TyOnu4HOE BBICTYIIEHUE C pe3yIbTaTaMu UCCIIEJOBaHMSL.

Bomnpocsl 111 caMONIPOBEPKU M KOHTPOJIS:
1. Kakue coenMHEHHST OTHOCATCS K KapOOHOBBIM KHCIIOTaM; KaK UX KIacCCH(PUITUPYIOT?
[IpuBenure 110 OTHOMY IIPUMEPY U3 KAKION TPYIIIbI KUCIIOT.
2. TlosicHUTE CYNIHOCTh B3aMMHOTO BIMSHUS KapOOKCWJIBHOW TPYNIBI W paguKaia B
MOJIEKYJax KapOOHOBBIX KUCIIOT.
3. Kakue cBoiicTBa KapOOHOBBIX KHCJIOT CXOJHBI CO CBOMCTBAMH HEOpP - TAaHUYECKUX
kucyoT? HanuimTe ypaBHEHHs] COOTBETCTBYIOIIUX PEAKIIUMN.
4. Kak ykcycHas KMCJIOTa pearupyer ¢ Mariuem?
5. Hanummure ypaBHenue peakuuu ykcycHor kuciaotsl CH3COOH c
METaJUIMYE€CKUM Marauem Mg.

6. CaenaiiTe BbIBOJ O BO3MOKHOCTH PEAKLIUU MEX]y METANIOM U PaCTBOPOM KHUCIIOTHI.



Pexomenayemasi mureparypa.

OcHoBHas:
O.C. I'abpuensH. Xumusi, 6-oe u3ganue, - M.: 3gaTenbckuii neHTp «Akagemusi», 2013.
O.C. l'abpuensa. Xumust 11 xnacc. bazoBeiit ypoenb. —M.: JIPODA, 2013.
M.IO. I'opxoBenko [loypounsle pa3paboTKH 10 XMMUU K y4eOHBIM KOMILJIEKTaM. M.:
«BAKO», 2013.
O.C. I'abpuensn, Xumus 10 k1. M. Ipoda2012
JlomonauTenbpHAas:
I'.I1. Xomuenko, N.I'. Xomuenko «COOpHUK 3a/1a4 110 XMMUU JJIS IIOCTYIAIOIIUX B BY3bI» - M.
Hosas BonHa.

Tema 2.8. YriieBoabl u ux kjaaccupukanus.

Hean:

1. PaccMmoTpeTh cocTaB W KiIacCH(PUKAIMIO YTIAEBOAOB, MPEICTABUTENCH KaKIOH
TPYIIIBL;

2. CdopmynupoBaTh  OmpelelieHne JITOro  Kjiacca  KUCIOPOAOCOAEPIKAIIUX
COCTUHEHUN;

3. Pa3BuTh HaBBIK pabOTHI C YUSOHUKOM.

OcHaienue:

1. Terpans, uarepaer pecypce, yueOnuk O.C. I'abpuensn. Xumus, §-oe uznaHue, -

M.: U3narenbckuid eHTp «Akagemusi», 2013 v 1.p HCTOUYHUKH.

3amanue:

1. Bomonnaute ynpaxuenue 6, 7 crp. 288 — 289 yuebnuka ['abpuensn O.C. Xumus

yuae0. st cTyn. cped. npod. yued. 3aBenenuii / 8-oe uzganue —M.: M3naTensCckuii eHTp

«Axagemus», 2013.

2. Beryunth knaccudukainuioo yrieBonos, crp. 286 ydeOnuka [Mabpuensa O.C.

Xumust yueb. mna crya. cpena. mpod. yued. 3aBenmenumit / 8-oe wuzmanue —M.:

Wznarenbckuii meHTp «Akamemusi», 2013.

3. CocraBuTth coodiienue mno reme: «OcoO0EHHOCTh UCTIOE30BAHUS MaIbTO3bI»

Ilopsinok BbINOJIHEHHS 32 JaHUA.

1. Ha  ocHoBanum  juTepaTyphl, PEKOMEHJIOBAHHOM K  BBINOJHEHHIO
CaMOCTOSITENIbHOM paboOThl, HEOOXOAMMO HM3YUUTh TEOPETHUECKHUE BOMPOCHI MO JAHHOU TeMe
COTJIACHO TIIIaHY.

2. CocTaBUTh KpaTKUi KOHCIIEKT JAaHHOTO MaTepuaa.

Kparkass anHoTanus:



VYrneBonwl - BemiectBa coctaBa C,H2,0,, nMeromue mnepBocTeneHHOe OMOXUMUYECKOE
3HaueHUE, MIMPOKO PACIPOCTPAHECHBI B JKMBOW MPHUPOAEC M UTPAIOT OONBIIYIO POJIb B KU3HU
YeJI0BeKa.

[IpocTeiMu yrieBomamu (MOHOCaxapugaMd W MOHOMHMHO3aMM) HA3bIBAIOT YTJIEBO/IBI,
KOTOpBIE HE CIOCOOHBI THAPOJIU30BATHCS C OOpa3zoBaHWEM 0oJiee MPOCTHIX YIJIEBOJOB, y HHUX
YHUCJIO aTOMOB yriepoja paBHO yuciay aromoB kuciopoaa C,H,O,.

CnoxxHpiMM ~ yriieBoJAaMH (IOJIMCAXapUAaMu WM  TOJMO3aMHU) Ha3bIBAIOT TaKUe
YIJI€BO/IbI, KOTOPBIE CIIOCOOHBI THAPOIU30BATHCS ¢ 00OpPa30BaHUEM MPOCTHIX YIJIEBOJIOB U Yy HUX
YHCIIO aTOMOB yTJIEpoJa HE paBHO ynciy aToMoB kuciopoaa CpnH,Oy,.

Monocaxapuasl — YIJI€BOAbI, KOTOPbIE HE THIPOJIU3YIOTCS (HE pasyaratoTcsi Bojoi). B
CBOIO OY€pellb, B 3aBUCUMOCTHU OT YKCJIa aTOMOB YTJIEpOJia MOHOCAXapHU bl IOAPA3IETSIOTCS HA
TPUO3bI (MOJIEKYJIBI KOTOPBIX COAEPKAT TPU YIIEPOIHBIX aTOMA), TETPO3bI (YETHIPE YIIEPOIHBIX
aToma), IEHTO3HI (IIATh), T€KCO3HI (IIECTh) UT. 1.

B npupone MoHOCaxapuipl MpeaCTaBICHbI IPEUMYILIECTBEHHO IEHTO3aMHU U T€KCO3aMH.

Jlucaxapuabl — YTIIEBOJbI, KOTOPBIE THAPOIU3YIOTCS ¢ 00pa3oBaHUEM JABYX MOJIEKYII
MOHOCaxapua0B, Hampumep rekco3. OOmyo QopMmylly NOJABIAIOMIET0 OONBIIMHCTBA
JUCaxapyuI0B BBIBECTH HECIOXKHO: HYXHO «CIIOXKHTB» JBE (POPMYIBI TE€KCO3 U «BBIYECTH» U3
noJTy4dHBITIeics opmyibl MoJiekyny Bogasl — C12H22011.

1. caxapo3a (OOBIYHBIN MUIEBOW caxap), KOTOpasi MpHU THAPOIN3e 00pazyer

OJIHY MOJIEKYJy TJIIOKO3bl U MOJeKyny (pykTo3pl. OHa comepkKHUTCS B OOJIBIIOM

KOJIMYECTBE B CaxXxapHOM CBEKJE, CaXxapHOM TPOCTHUKE (OTCIOJa M Ha3BaHUA —

CBEKJIOBUYHBI WJIM TPOCTHUKOBBIM caxap), KieHe (KaHAJCKUE MEepBOMPOXO/LIbI

N0OBIBANIN KJICHOBBIN caxap), caxapHOU MajbMe, KyKypy3e U T. 11.;

2. MajbT03a (COJIOMIOBBIN caxap), KOTopas THIPOJU3YETCs C 00pa3oBaHUEM

JBYX MOJIEKYJ TJIFOKO3bl. MallbTO3y MOXHO MOJIYYHMTh IPU THUAPOIU3E Kpaxmaja IOJ

neiicTBrueM (EepMEHTOB, COAEPIKAIIUXCS B COJOJE, — MPOPOIICHHBIX, BBHICYIICHHBIX U

Pa3MOJIOTHIX 3€pHAX STUYMEHS;

3. 7akTo3a (MOJOYHBIA caxap), KOTopas THIPOIHM3yeTCs ¢ 0Opa3oBaHUEM

MOJIEKYJIBI TJIFOKO3bI M TAJIaKTO3bl. OHA COAEPKUTCSA B MOJIOKE MIIEKOIUTAOIMHNX (10 4—

6%), o0namaeT HEBBICOKOW CIAJO0CTHIO M HCIIOJB3YETCS KaK HANOJHUTEIb B ApaXke H

anTeuHbIX TabJIeTKax.

Cnagkuil BKyC pa3HbIX MOHO- M JUCaxapuioB pa3iauueH. Tak camblil clagkuid

MOHOcaxapua — (ppykTo3a — B MOJITOPA pasa cialle IIIOKO3bl, KOTOPYIO MPUHUMAIOT 32



stanon. Caxaposa (Iucaxapui), B CBOIO ouepe/ib, B 2 pasa Ciaille IiIroKo3bl U B 4—5 pa3

— JIAKTO3bI, KOTOpasi MOYTH OE3BKYCHA.

[lonucaxapuapl — Kpaxmas, TIJIMKOT€H, JEKCTPUHBI, IEJUI003a... — YIJIEBOJBI,
KOTOpPBIE THIPOJIM3YIOTCS C 00pa30BaHMEM MHOXKECTBA MOJIEKYJ MOHOCAXapHJIOB, Yallle BCETro
TJIIOKO3EI.

UtoOb1 BeIBeCTH (HOPMYJTY TMOJMCAXapUIOB, HY)KHO OT MOJICKYJIBI TJIFOKO3BI «OTHSTH»
MOJIEKYJLy BOJBI U 3amucarh BbipaxkeHue ¢ uHjaekcom m: (C6H1005)n — Beap MMEHHO 3a CUET

OTUICTITICHUS MOJIEKYJI BOJIbI B IIPUPO/IE OOPA3YIOTCS TU- U TOJIMCAXAPHIBL.
OOyuaromuecss JOMKHBI BIaAeTh y4eOHOW wHpopManued B oObeMe, yKa3aHHOM B
pa60qel‘/’1 nporpamMme JIUCHUIINIMHBI U 6I>ITB TOTOBBIMHU OTBCYATH 11O BCEM BOIIpOCaM,

MMPUBCACHHBIM HUKC.

Bomnpocs! 1Jisi caMoNPOBEPKH H KOHTPOJISI.

1. Kakue BemiecTBa OTHOCATCS K YIJIeBOJAM, M IMOYeMY UM OBLJIO JIaHO TaKoe
Ha3BaHue?
2. Kaxk xknmaccuuiupyrot yriieBoisl v modemy?

Pexomenayemas iureparypa:

OcHoBHas:

1. ["a6puensu O.C. Xumus, 8-oe nuznanue, - M.: M3naTenbckuii HEHTp «AKaIeMHusI»,
2013.

2. I'a6puensa O.C.. Xumus 11 knace. ba3osiit ypoBens. —M.: IPODA, 2014.

3. I'opkxosenko M.1O. IToypounsie pa3paOOTKH MO XUMHUH K y4EOHBIM KOMIUIEKTAM.
M.: «cBAKO», 2014.

4. [Ma6puensu O.C. Xumus 10 k1. M. Ipoda2013

JlonmoaHuTeNbHAS:

1. Xomuenko ['.I1., Xomuenko N.I'. «COOpHUK 3a/1a4 IO XUMHHU IS TIOCTYTIAIOIIUX

B BYy3bI» - M. HoBas BosHa.



Tema 2.9. CTpyKkTypbI 0€JIKOB M HX XHMH4YEeCKHE CBOMCTBA.
AMMHOKHCJIOTHI 1 aMUHBbI. X ki1accugukanus.

Hean:
—3y4uTh CBOWCTBO OCIIKOB;
—BrIpaboTars yMEHHS COCTaBIISATH TUIAH SKCIIEPIMEHTA.
—AKTyaJTM3MpOBaTh 3HaHHUSI 00 AaMUHOKHUCIIOTAaX M aMHHAX;
—BocmuraTh TBOpUecKHe CIIOCOOHOCTH M CPOPMHUPOBATH TO3HABATEILHBIA HHTEPEC K N3yYCHHIO

HAy4YHBIX NPOOJIEM, CBI3aHHBIX ¢ OMOJIOTMYECKON POJIbI0 AMUHOKHCIIOT

OcHaienue:

Tetpanb, HTEpHET pecypc, Tadauia «CTpyKkTypa OeJIKOB», TabHIa
«HexoToppie aMMHOKHUCIOTHI».

3aganud.
[TogoOpaThk 1 M3y4UTH OCHOBHBIE UCTOYHHUKH TI0 TeMe «bemku».

1

2. Jlath MUCHhMEHHBIN OTBET Ha BoNpoc «CTpyKTypa OEJTKOB M XUMHUUECKHE CBOMCTBA»

3. BbIMONHUTE 3KCTIEPUMEHT «JleHaTypanus 6eIKoB».

4. Bomonnut ynpaxsenus 3, 4 ctp 297 — 298 yuebnuka ["adpuensa O.C. Xumus yue6.
UTst Ty, cpen. mpod. yaed. 3aBeaeHuti / 6-oe nznanue —M.: MznaTenbckuii IEHTP
«Axanemus», 2009.

5. CocraButb Tabnuiy mo reme: «HekoTopple aMUHOKUCIIOTHI»

6. Kakue coemuHeHUs Ha3bIBAIOT aMUHOKHCI0TaMu? KakoBa ux kiaccuukanus mo
B3aMHOMY PacHoJIOKEHUI0 (PYHKIMOHAIBHBIX TPy ?

7. Bce nu amuHbI conepkat amuHorpynmy? Kak kimaccuumupyroT aMUHBI TIO YUCTY U

IIPUPOJIE YITIEBOAOPOIHBIX PAIUKAIIOB.

Kparkas anHoranus:

1. /IHs1 OeIKOB XapaKTepHbI peaKluH, B pe3yJbTaTe KOTOPBIX BbINajaeT ocaaok. B
OJTHUX CIIydasiX MOJYYEHHBIH OCaJ oK NMpH HU30BITKE BOJBI BHOBH PAacTBOPSETCS, a B JAPYIHX -
IPOMCXOIUT HeoOpaTMMoe CBEPThIBaHHME OENKOB, T.€. JeHATypalusi, B Pe3yJbTaTe 4ero Mux
MOJIEKYJIbl MOJIBEPraroTCcsl HEOOpaTUMbIM XUMHUYECKUM H3MEHEHUsM. Tak, Hampumep, 3TaHol
ocaxaeT Oenku mo-pasHomy. Ecnu Ha Oenok siilia KpaTKOBPEMEHHO MOAEHCTBOBATH €ro pas-
0aBICHHBIM PACTBOPOM, TO TOJIYYEHHBIA OCaIOK MOKHO pacTBOpUTH B Boje. Ho ecnu Ha Genok
O CTBOBAaTh HEPa30aBIEHHBIM CIIMPTOM, TO IPOUCXOAUT A€HATYpaLUsl.

benku ¢ comsamu nérkux metamnoB u ammoHusa (NaCl, MgS04, ZnS04, (NH.,),S0su 1p.)



00pa3yloT 0CaZoK, KOTOPBI MOXHO OIATh PacTBOPUTh. HO mpu mEeWCTBUHM COJel TSHKEBIX
metainoB (Fe. Pb, Hgu np.), a Taxxke KOHUEHTpHUpOBaHHON a3oTHOM kuciaorod (HNOs3)
IPOMCXOIUT HeoOpaTumoe CBEpPTHIBaHUE OenkoB. Takoil ke pe3ynpTaT MOdydaeTcss M IpU
HarpeBaHUU OCIIKOB.

2. I'maposau3 6enkoB. [Ipu HarpeBanuu OEIKOB CO MIEIOYaAMHU WM KUCIOTAMH TMPOUCXOIUT
TUAPOJIN3.

3. IlBeTHble peaknuu 0eJKOB, IPU IOMOLIM KOTOPBIX IPOBOJAT KadyecT- HCHHBIN
XUMHUYECKUN aHaIHu3 OEIKOB:

a) OuyperoBasi peakius - JelcTBHEe Ha OEJIOK pacTBopa mEnouyu u pac- Imopa cynbdara
menu (II), mpu 3TOM pacTBOp mpuoOpeTaeT (GHUOIETOBYIO OKpacKy. JTa peakius JIO0Ka3bIBaeT,
4TO OJKH COJepKaT MEeNTHIHBIC TPYIIIIBI;

0) KCAHTONPOTEHHOBAsI PeaKkuMsi - JICHCTBHEC KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI C
MOSIBJICHUEM >KENTOr0 OKpalllMBaHMs. DTa peaklusl J0Ka3bIBAET, YTO B COCTaB OEIIKOB BXOIAT
OCTaTKHM apOMaTU4YECKUX aMUHOKHUCIIOT;

B) IMCTENHOBAasI peaklis — KUIITYCHUE pacTBopa Oelnka ¢ anerarom ceunua (M) ¢

MOSIBJICHHEM YEPHOTO OKpAIIMBaHMUSI.

AMUHOKHCIOTaMHU Ha3bIBAIOTCSI OPraHUYEeCKUE KUCIOThI, COJEPKAIINe OJHY HIIU HECKOJIBKO
amuHorpynn. B 3aBucuMocTu OT npupoAbl KUCIOTHON (PYHKIIMKA aMUHOKHUCIOTHI OPa3AEIsIOT
Ha amMmrHOKapOoHOoBEIe, HanpuMep H2N(CH2)SCOOH, amuHOoCynb(OHOBBIE, HATTPUMEDP
H2N(CH2)2SO3H, amunodocdonossie, H2ZNCH[P(O)(OH)2]2, amuHOapcHHOBBIE, HaIIpuMeEp,
H2NC6H4AsO3H2.

CornacHo npaBmiam MIOITAK HazBaHue aMUHOKHCIIOT TPOU3BOAST OT Ha3BaHUSA
COOTBETCTBYIOIIEH KUCIOTHI; B3aMMHOE PACIIOIOKEHHE B YIIIEPOAHOH LIEeTH KapOOKCUIBHOM U
aMUHHOM Tpynm 0003Ha4al0T 0OBIYHO ITU(paMH, B HEKOTOPHIX CIIYYasiX - TPEYECKUMH OyKBaMHU.
OnHako, KaK IpaBuiIo, MOJb3YIOTCS TPUBUATBHBIMU HA3BAHUSIMU AMUHOKUCIIOT.

TpuBuaabHOE HA3BAHUE Coxkp.na3Banue dopmyna Temneparypa PactBopumocTs
0C- TaTKa aMH1 IJIaBJICHUS, B BOJE IIpU
HOK-TBI 0C. 250C, 1/100r.

MoHOaMHHOMOHOKapOOHOBBIE

KUCJIOTBI
['MMKOKOI WiIH TIIMIIHH Gly H2NCH2COOH 262 25
AnannHa Ala H2NCH(CH3) 297 16,6

COOH

Banun Val H2NCHCOOH 315 8,85



Jletinuu

N3omennun

Ddennmanannun

MonoaMHHOIUKapOOHOBBIE
KUCIIOTBI Ul ©X aMH/JIBI

AcnaparuHoBas KHCIIOTa

Leu

He

Phe

Asp(D)

CH(CH3)2

H2NCHCOOH 337 2,2

CH2CH(CH3)2

H2NCHCOOH

CH3 -CH -
C2H5

H2NCHCOOH 283 (pa3i.)

CH2C6HS5

CH2COOH

284 4,12

2

H2NCHCOOH 270 0,5

AMHHBI - OpPraHNYeCcKUe MPOU3BOAHBIE AMMHAKA, B MOJIEKYJIaX KOTOPOT'O OJIUH, JIBa WM BCE TPU
aToMa BOZOPOJA 3aMEIIEHbl OPraHUYECKUMHU PAJUKAIaMU.

ITo YUCITY paJuKaJIOB aMUHBI JACIIATCA HA IICPBUYIHBIC, BTOPUYHBIC U TPCTUYIHBIC.

O6mas popmyna O6mas popmyna O6mas popmyna
HEPBUYHBIX AMHHOB: BTOPHYHBIX AMUHOB! TPETHYHBIX AMUHOB!
R'—1VH; R—NH-R" R -H-R"
RI |

[To Tumy nmpocTelmnX pagnuKagoB aMUHBI IEJISATCS HA Mpe/ieibHble, HepeaeabHbIe U

ApOMATHYCCKUC:

[IpenenbHblii aMuH:

HenpenenbHblil aMuH:

ApoMaTnyecKuil aMHH:

CH;—CH,—NH,
ATUJIAaMHUH (AMUHOATaH)

CH,=CH—CH,—NH,

ajuiiaaMuH (3-aMUHONIpONeH-1)

CsHs—NH,
beHnnamMuH (aHUITMH)

Anropurm:

AJITOPUTM NPOBeeHH S IKCIIEPUMEHTAa

1. CdopmynupyiiTe 1enb NPOBEACHUS SKCIIEPUMEHTA.

2. Cnna"upyiTe IpOBEAEHUS SKCIIEPUMEHTA.

3. IlpoBeauTe 3KCIEPUMEHT.



4. OG6paboTaiiTe MOJyYCHHBIC PE3YIHTATHI.

5. CuaemaiiTe BBIBO/I.

OcHOBHbBIE MPABUJIA COCTABJIEHHUS TA0HUIL
Tabnuna nomKHa OBITH COCTaBJICHA KOMIIAKTHO, T. €. OBITh HEOOIBINOH 110 pa3Mepy U JETKO

0003pUMOIA.

OO0muit 3aroJI0BOK TaOJIHIIBI JOJKEH KPATKO BBIPaKaTh €€ OCHOBHOE cojiep)kaHue. B Hem
CTaparoTCs yKa3aTh BPeMsi, TEPPUTOPHIO, K KOTOPBIM OTHOCATCS JIaHHBIE, €TMHUITBI U3MEPECHHUS,
€CJI OHU BBICTYNAIOT €IUHBIMH JIJII BCE COBOKYITHOCTH.

Ctpoku mojyiexainiero u rpadsl CKa3yeMoro pacroiaraloT B BUAE YACTHBIX CJIaraeMbIX C
MOCIIEAYIOIIUM TIOBITOXKUBAHUEM T10 KAXKJIOMY U3 HUX.

st ynoOcTBa aHamM3a TaOIMLbI TPU OOJIBIIOM YHCIIE CTPOK MOAJIEKAIIETO U Tpad CKa3yeMoro
BO3HHMKAET MOTPEOHOCTh B HyMEPAIMH T€X W3 HUX, KOTOPHIE 3aMOTHSIIOTCS TaHHBIMHU.

[Ipu 3amonHEeHNN TAaOIUIT HY>)KHO HCIIOIh30BaTh CIASAYIOIIHNE YCIOBHBIE 0003HAUCHUS: TIPH
OTCYTCTBHH SIBJICHUS TTUIIETCS (-) IPOUYEPK, €CIIH HET MHPOPMAILIUH O SBJICHUU, CTABUTCS
MHOTOTOYHME (...) WJIM TMHUIIETCS: «HET CBEJCHUI».

OpnuHakoBas CTENeHb TOYHOCTH, 00s3aTeNbHAs IJIsl BCEX YHCell, 00eCTIeunBaeTCsl COOTI0ACHIEM
npaswi ux okpyriieHus (ot 0,1 1o 0,01 u T. a.). Korga ogna BenuunHa mpeBOCXOAUT APYTYIO
MHOTOKPATHO, TIOJIYYCHHBIC TTOKA3aTeJIM TUHAMUKY JIYUIlle BhIpakaTh HE B TIpolieHTax (%), a B
pazax.

Ecnu B Tabnuiie ¢ OTYETHBIME JaHHBIMU TTPUBOISTCS CBEICHUS PACUETHOTO MOPSIIKA, TO HY)KHO
CIeNaTh COOTBETCTBYIOIIYIO OTOBOPKY.

I'padbr 1 cTPOKH TOJKHBI COMIEPKATH €AMHUIIBI H3MEPEHUS, COOTBETCTBYIOIINE TOCTABIICHHBIM
B MTOJJICKAIIEM M CKa3yeMOM IoKa3aTesiM. [Ipu 3ToM ucrosib3yroTcst 00menpuHSThIE
COKpAIICHHS €ANHUI] U3MEPEHUs, HallpuMep: 4ell., pyo. u T. A. Eciau rpadsl uMeroT enuayto
EIMHUITY U3MEPEHUS, TO OHA BEIHOCHUTCS B 3ar0JIOBOK TAOIHIIBI.

st ynoOGHO# paboThl ¢ HH(POBBIM MaTepUAIOM YHCiIa B TAOIUIAX CIEAYET PacCTaBIIsAThH B
cepenuHe rpad, OAHO MO APYTUM: SAWMHHUIIBI O] €IUHUIIAMY, 3aTsTas MO/ 3alsSTON U T. 1.,
YETKO COOII0Iasi IPU ATOM UX Pa3pSAHOCTb.

B TaGauiry MOXHO BKITIFOUATh MPUMEUYAHUs, B KOTOPBIX OYAYT YKa3bIBaThCS UCTOYHUKU JAHHBIX,
OoJiee moAPOOHOE ColepIKaHUE TTOKA3aTENeH U Ipyrue He0OXOAMMBIC TTOSICHEHHS.

B Hamre BpeMs HEOOX0IMMO HAYYUTHCS COCTABIIATh U MOJIB30BATHCS CTATHUCTUYECKUMH
Ta0IUIIaMU.

J1st TOro 4To0BI MPOAHATU3UPOBATh JaHHbIE, KOTOPbIE COJEPKHUT TabIHIIa, HEOOX0IUMO

IpeX/ie 03HAKOMUTHCA C Ha3BaHUEM TaOJIUILIBI, 3aT0JIOBKAMU €€ Tpad U CTPOK, YyCTaHOBHUTD, Ha



KaKyIo 1aTy U K KaKOW TepPUTOPUHU OTHOCSTCS 3aUKCHPOBAHHBIE B TAOJINIIE CTATUCTUYECKUE
JaHHBIC, OOPATUTh BHUMAaHUE HA SUHUIIBI U3MEPECHHS H YCTAHOBUTH, KAKHE TIPOIECCHI
XapaKTEepPU3YIOTCS CPEIHUMHU U OTHOCUTEIIbHBIMU BETUYMHAMMU.

AHaIM3 CTaTUCTUYECKOM TaOJIMIIbI IOTHYHEE HAYMHATD C OOIIETr0 UTOTa, KOTOPBIN MO3BOJISET
MOJIYYUTh OOIIYIO XapaKTEePUCTUKY COBOKYITHOCTH, 3aT€M MEPEXOAUTh K U3YUEHHIO TaHHBIX

OTJIIETBHBIX CTPOK U Tpad.

Bomnpocsl 111 caMONIPOBEPKH M KOHTPOJIS:
1. Kakwue 31eMeHTBI BXOIAT B COCTaB OelIKOB?
2. Kakue rpymnmbl aToM0B HanOoJiee XapaKTepHbI AJ1s1 O0IbIINHCTBA OETKOBBIX MOJIEKYI?
3. T'me Genku BcTpeyaroTcs B IPUPOJIE U KAKOBO UX 3HAYCHHE?
4. OnumuTre XMMHUYECKHEe CBOMCTBA OEIKOB.
5. Kak M0XHO 10Ka3aTh HAIMYKE OCIKOB B IPOIYKTAX MUTAHUs?
Kaxkue BemecTBa 00pa3yroTcs IpH THIPOJIN3E OETKOB B OpraHu3mMe?
6. Yrto Takoe aMUHOKUCIOTHI?
7. Ha xakue rpynnsl ¥ 110 KaKUM [IPU3HAKaM JeNATcs aMUHOKUCIIoThl? [IpuBenuTe
MIpUMEP AMUHOKHUCIIOT KaXkJ10ro Buja?

8. IloueMy aMHHBI Ha3bIBAIOT OPTAHUYECKUMHU OCHOBAHUSIMHU ?

Pexomennyemasi mureparypa.
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