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MeTonnuyeckasi peKOMEHJAUMsl COCTaBJieHa C y4eToM  (eaepagbHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOr0 CTAaHAApTa CPEIHEro Mpo(hecCHOHAIBLHOrO
oOpa3zoBanus 1o crneunanbHocTH 33.02.01 «Papmanus», YTBEPKIACHHOTO
npukazoM MuHuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit ®@enepanuu ot 12
Mas 2014 r. Ne 501.

PaGouas nporpamma npeaHa3HaueHa Ui MPenoiaBaHus oOLIMX 'yMaHUTAPHBIX U
COLIMAJIbHO-PKOHOMHMUYECKUX YYEOHBIX NUCIMIUIMH O0Y4YaroIHUMCS OYHOU (OpMBI
oOyuenus no creuuanabHocT 33.02.01 «Dapmanusi».

Opranusanus-paspadoTunk: byneHHOBCKUI bunuan YacTHoro
npodeccroHaibHOro obpazoBaTenbHOro yupexaeHus Komnemx «CoBpeMeHHas
mKoJia Gu3Heca», ropoj; by1eHHOBCK.

PabGouass mporpamma yde6Hoi mucimruimHbel OYJI.10 Xumus paccMoTpeHa Ha
3aC€laHUM UUKJIOBOW METOJAMYECKOM KOMMCCHU COLMAJIbHO-D3KOHOMHYECKUX
TACUUTUINH

ITpoTokos Ne 10 ot 22 mas 2023



1. METOANYECKHUE PEKOMEHJALIUHA 1O BBINMOJIHEHUIO TPAKTUYECKHUX
3AHATUI

[IpouHOCTh, OCO3HAHHOCTh W JCHCTBEHHOCTh 3HAHWH ydammxcs HamOoliee 3PPEeKTUBHO
oOecrieunBacTCs IMPH TIOMOINM AKTUBHBIX METOJ0B. Cpeau HHUX BaXXHOE MECTO 3aHUMAIOT
MPAKTUYECKHUE 3aHATHUA 0 PEHICHUIO 33]1a4 U KOHKPETHBIX OPraHU3aIMOHHBIX YIIPABICHUYECKUX
curyaruii. Crnemyer MOJYEpPKHYTh, YTO CaMO COJepKaHWUe Y4eOHOW TporpamMMmbl IPHU
OTPAaHWYCHUU BPEMEHH, OTBEJACHHOM Ha M3Y4YCHHE TMpeaMeTa, TpeOyeT HE CTOJIBKO
3aIllOMUHAHUS, CKOJBKO Pa3BUTHS YMCHHH W HABBIKOB CaMOCTOSITCIILHOW pabOTHl ¢ y4eOHOU
JIATEPATYPOH.

Pemras »Tu 3agauu, opraHu3yeTcsl NMPOBEJEHNE MPAKTHUYECKUX 3aHATHH, B X0J€ KOTOPBIX
BBIPA0ATHIBAIOTCS MMPAKTUYECKUE HABBIKU TPUMEHEHUS 3HAHUI.

Meroandeckue peKOMEHIAMKM HaIpaBJIeHBI, TIPEXK/I€ BCEro, Ha OKa3aHUE METOIUYECKOM
MOMOIIM O0yJaromMuMcsl MpU NPOBEACHUM MpakTHUeCKUX 3aHATUM mno gucuumiinHe OYJI.10
Xumus». B gaHHOM mocoOuu cucTeMaTH3WPOBaHBI 3aJJaHUsS M0 PEHICHUIO 33/1ad U CUTYaIluH,
OXBaTHIBAIOIIUX Han0O0JIee 3HAYMMBIC TEMBI YI€OHOM TUCIIUIUIUHEIL.

Jlnst pernieHus mpeasiaraeMbIX 3aJlaHuN MPAKTUYECKOW paboThl TpeOyeTcs XOpoIno 3HATh
y4eOHBI TEOPETUUYECKHUI MaTepHall.

[Ipyn BBIMOTHEHWH MPAKTHYECKUX PAOOT HEOOXOIWMBIM SBISETCA HAIMYAE YMEHHS
aHAJIM3UpPOBATh, CPaBHUBATH, 000OIIATh, JENaTh BBIBOJABI. PereHue 3amadu JOHKHO OBITh
apryMEHTHUPOBAHHBIM, OTBETHI Ha 3aJJaHUs MIPECTABICHBI [TOJIHO.

Meroanueckue peKOMEHIAMK MO BBIOJIHEHUIO NMPAKTUYECKUX 3aHATHN MO AMCIUIUIMHE
I1/1.02 Xwumus, pa3paboTaHbl B IOMOIIb 00YYaIOMMUMCS ISl BBITIOJHEHUS UMH MTPAKTUYECKHUX
paboT, MpeayCMOTPEHHBIX paboyeii mporpaMMO.

[IpakTrueckue 3aHATHS MPOBOAATCS MOCIE U3YYEHUS COOTBETCTBYIOIIMX Pa3/IE€iIOB U TEM
yueOHOM  aucuuIUIMHBL Tak Kak ydeOHas IUCHUIUIMHA MMEET MNPUKIAIHOW XapakTep, TO
BBITIOJIHEHHE OOYYalOIIMMUCA MPAKTHUYECKUX pabOT MO3BOJSET UM TMOHATh, TAe U KOTrna
M3y4aeMble TEOPETHUECKUE TMOJIOKEHUS U MPAKTHUECKUE YMEHUS MOTYT ObITh MCHOJIb30BaHbI B
OyyIel MpakKTHIeCKOU IeITeTbHOCTH.

Heabo mnpakTuyeckux 3aHaTuii 1o gucummimde OV 10. XUMHUS SIBIISIETCA
3aKperieHre O0y4arolUMHCS TEOPETUYECKOr0 MaTepualia Mo CHEIHalbHOCTH U BBIPaOOTKa
HABBIKOB CAMOCTOSATENHHOU MPO(ECCHOHANBFHON U HayYHO-UCCIEA0BATEIbCKON NesITeNbHOCTH B
00JacTi MEHEKMEHTA.

3agaun  NpaKTH4YeCKUX 3aHATHH OOyCIOBIIEHB HEOOXOAMMOCTHIO  IMOITYYEHUs
BBIITYCKHUKOM 3HaHW, yMEeHMI, HaBBIKOB corjacHo TpeboanusiM PI'OC, Ha OCHOBE KOTOPBIX
(bOopMUPYIOTCS COOTBETCTBYIOIINE KOMIIETEHIIUH.

2. METOJUKA IMPOBEJEHUS IPAKTUYECKUX 3AHATUM

Hauynnate paGoTy Ha 3aHATHH PEKOMEHAYETCS C O3HAKOMJIEHHS C KpaTKUM
TEOPETUYECKUM MaTEpHAIOM, KACAOIIMMCS MPAKTUYECKOrO 3aHATHSA. 3aTe€M OCYIIECTBIISETCS
KOHTPOJIb MOHUMaHHS OOydJamIuMucs HamOosee oOmux TepMuHOB. Jlanmee cimemyer pa3dop
pelieHus: TUIOBOW 3a7]aul IPAKTUYECKOTO 3aHATHUA. B TOM citydae, eciid IpakTUYECKOe 3aHsATUE
HE COJACPUT PACUETHOTO 3aJaHUs, a CBS3aHO C HM3YYEHHEM U aHAJIU30M TEOPETUUYECKOTO
MaTtepuana, HeoOXoauMo Oosee MOAPOOHO OCTAHOBHUTHCS HA TEOPETUYECKHX CBEICHHSIX U



O3HAKOMHUTBCSI C HMCTOYHHKAMHU JIUTEPATyphl, HEOOXOAMMBIMH JUISI BBIOJHEHHS JaHHOTO
IIPAKTHUYECKOTO 3aHATHSL.

B xozme BBINONHEHHWS pacyETHBIX 3aJaHU OO0yyaromMecss HaydaTcsl PeaM30BBIBATH
MIOCIIEIOBATEIBHOCTD JACHCTBHI NMPH HCIIOJIB30BaHUM HamboJiee paclpOCTPAHEHHBIX METOJIOB H
JIEJIaTh BBIBOJIBI, BBITEKAIOIINE U3 ITOJYYEHHBIX PACUETOB.

Kaxxnoe wu3 mnpakTHMuecKuX 3aHsITHM MOMKET MNpEeACTaBIATh HEOOJBIIOE 3aKOHYEHHOE
HCCIIEA0BAaHUE OJTHOTO U3 TEOPETUYECKUX BOIPOCOB U3y4aeMOM JUCLUIIIINHBL.

B KkoHLE KaxJoro 3aHsTHA HEOOXOOUM KOHTPOJIb. KOHTpOJBbHBIE BONMPOCH! JIOJKHBI
crocoOCTBOBaTh 0oJiee TIYOOKOMY H3YUEHHIO TEOPETHYECKOTO Kypca, CBSI3aHHOTO C TEMOWM
MIPAKTUYECKOTO 3aHATHA. TakKe KOHTPOJBHBIE BOIIPOCHI JIOJDKHBI IOMOYb B PEHICHUU
ITOCTABJICHHBIX MT€pe]] yJaluMCcs 33/1a4 U MOJArOTOBKE K CAAaYe ITPAKTUYECKOTO 3aHSTHS.

B oOmem Buae MeTonuMKa NpPOBEACHUS MPAKTUUYECKUX 3aHATUNA BKJIIOYAaeT B cels
PacCMOTPEHUE TEOPETUUECKUX OCHOB M IIPUMEpa pacdera, Bbljauy MHOTOBAPUAHTHOTO 3aJaHus
U WHJIUBUAYAJIbHOE CaMOCTOATEIbHOE BBHINOJHEHHE oOydaromumMces pacyetoB. OcBoeHue
METOJUKH pacueTa OCYLIECTBISECTCS BO BpeMs IPOBEACHUS NPAKTUYECKUX 3aHATUH, Aalee
CaMOCTOSITENIbHO 00yYaroIuecs BBITIOJIHSAIOT pacueTHbIe paOOThl B COOTBETCTBUH 3a/1aHUSMHU.

3. MEPEYEHb TIPAKTUYECKHNX 3AHSTHAM IO JUCIATIINHE

IIpakTnueckoe 3ansaTue Ne 1 IIpasuna 6e3omacHoit paboThl B KaOHUHETE.

CrpoeHne aToMOB B CBETE AJIEKTPOHHBIX ITpeAcTaBieHul. COCTaBICHUE IEKTPOHHBIX
KoHpurypanuii atomoB. CoctaBiieHre GopMys COeTMHEHUH, ONIPEICICHUE BAJICHTHOCTH,
CTETIeHHU OKUCJICHHSI U TUTIOB XMMUYECKHX CBSI3€H B MOJIEKYIIE.

IIpakTHyeckoe 3ansitue Ne 2 CamoctosTenbHas pabota Ha TeMy «OCHOBHBIC TOHSTHS U
3aKOHBI XUMUN

IIpakTHyeckoe 3ansaTue Ne 3
PactBopsbl. Pemienue 3aau Ha ciocoObl BBIpaXKEHUS! KOJIMYECTBEHHOTO COCTaBa PaCTBOPOB.

AJIFOpI/ITMBI pacdye€TOB IPH IMMPUT'OTOBJIICHUN PACTBOPOB: I10 3a,[[aHHOfI KOHIICHTPAIWH,
p336aBJ'IeHI/IeM KOHLOCHTPUPOBAHHBIX paCTBOPOB BOﬂOﬁ, CMCIIMBAHUCM PACTBOPOB OHOI'O U
TOro K<€ BCUICCTBA C paanqufI KOHHeHTpaHHeﬁ.

IIpakTuyeckoe 3ansaTne Ne 4

OcHOBHBIE TIOJIOKEHUS TEOPHUH AMEeKTpouTHdeckoi quccounanuu (3/1). OcHOBaHUS ¢ TOUKU
3penus Teopuu /1.

IIpakTHyeckoe 3ansaTHE Ne 5

OcHOBHBIE TIOJIOKEHUSI TEOPUH IIEKTpOoIUTUYECKOM nuccormanuu (31). OcHOBaHUS ¢ TOUKU
3penus Teopuu /1.

IIpakTHyeckoe 3ansaTHE N2 6

I'unponus coneit, 00pa30BaHHBIX CHIIBHBIM OCHOBAaHHMEM U CJIa00# KHCIOTOM.
IIpakTnueckoe 3ansaTue Ne 7

CocraBieHue ypaBHEHUN OKHCINTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUI.

IIpakTyeckoe 3anaTHe Ne 8§ OKHCIUTENILHO-BOCCTAHOBUTENBHBIE PEAKIIMU B OTIBITAX.
IIpakTnueckoe 3ansaTHe Ne 9 A30THas KMCIIOTAa U €€ XUMUYECKHE CBOMCTBA.
IIpakTnueckoe 3ausiTue Ne 10 XKecTkocTs BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

IIpakTuuyeckoe 3ansitne Ne 11 CpoiicTBa 4UCTOrO yrieposa U KapOOHATOB.

IIpakTuyeckoe 3ansirne Ne 12 O01ue cBoiicTBa METaIOB.

IIpakTnueckoe 3ansaTHe Ne 13 DIeKTpOXMMUYECKUH psAJl HAPSDKEHMS] METAJIOB M BBIBOIBI,
UCXOJSIINE U3 HETO.



IIpakTnueckoe 3ansaTHe Ne 14 DIeKTPOXUMUYECKUH psJl HAPSDHKEHUS] METAJUIOB M BBIBO/IBI,
UCXOJSIINE U3 HETO.

IIpakTuyeckoe 3ansitue Ne 15 MeTtamibl mo60YHBIX MOATPYII. XPOM U MapraHel] U ux
COEJIMHEHMUS.

IIpakTHyeckoe 3ansaTHe Ne 16 DiekTposu3 paciuiaBoB U paCTBOPOB COJICH.

IIpakTnueckoe 3ansaTHe Ne 17 DeKTpOXUMUYECKUH psJl HAPSHKEHUS] METAIOB U BBIBO/IbI,
UCXOJSIINE U3 HETO.

IIpakTHyeckoe 3ansaTHe Ne 18 OcHOBHBIE KIIACChl HEOPTAaHUYECKUX COeMHEHUN. OKCHUIBI.
IIpakTnueckoe 3ansaTHe Ne 19 OcHOBHBIE KJIaCChl HEOPraHUYECKUX coeAMHEHNH. OCHOBAHUS.
IIpakTnueckoe 3ansiTue Ne 20 OCHOBHBIE KJIACChl HEOPTraHUYECKUX COEAMHEHUN. KnCaoThI.
IIpakTnueckoe 3ansiTue Ne 21 OcCHOBHBIE KJIaCChl HEOPraHUUYECKUX coeAuHeHni. Coun.
IIpakTnueckoe 3ansiTue Ne 22 OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOSHUS OPraHUYECKUX
coenuHenuii A.M.bytneposa.

IIpakTyeckoe 3ansaTue Ne 23  MoenupoBanue MOJIEKYNl OPraHU4YECKUX COETUHEHH.
Pabora Hag HOMEHKIAaTypOil.

IIpakTuyeckoe 3anaTue Ne 24  Pemenue 3amaqy

IIpakTuyeckoe 3anaTue Ne 25  Pemenue 3amay

IIpakTuyeckoe 3anaTHe Ne 26  AJNKaHbI U LIUKIJIOATKAHBI.

IIpakTuyeckoe 3anaTue Ne 27  Pemienue 3aga4

IIpakTHyeckoe 3ansaTHe Ne 28  AJKEHBI - HENpEAEIbHbIE YIIEBOIOPObI

IpakTuyeckoe 3anaTre Ne 29 [lomydeHne 3TUIEHA U OTIBITHI C HUM.

IpakTuyeckoe 3ansaTue Ne 30 /lueHoBbIE yTiI€BOJOPOIBI

IpakTuyeckoe 3anaTue Ne 31 JlueHoBbIE YIII€BOJOPOIBI

IIpakTuyeckoe 3anaTHe Ne 32 ApeHbl. ApOMaTUYECKUE YTII€BOAOPOIBI.

IIpakTuyeckoe 3anaTHe Ne 33 ['eHeTnueckas CBsA3b MEXKY YIJI€BOJIOPOIAMM.

IIpakTuyeckoe 3ansaTue Ne 34 OZIHOATOMHBIE CITUPTHI.
IIpakTuyeckoe 3ansaTue Ne 35 MHOroaToMHbI€ CITUPTHI
IIpakTuyeckoe 3ansaTue Ne 36 DEHOBI.
IIpakTuyeckoe 3ansaTue Ne 34 OZIHOATOMHBIE CITUPTHI.
IIpakTuyeckoe 3ansaTue Ne 35 MHOroaToMHbI€ CITUPTHI
IIpakTuyeckoe 3ansaTue Ne 36 DEHOBI.

IIpakTHyeckoe 3anaTHe Ne 39 AMUHOKHUCIIOTHI.
4. COJJEP)KAHUE MPAKTUYECKHUX 3AHATUI

IIpakTuyeckoe 3ansaTue Ne 1

CtpoeHue aTOMOB B CBETE AJIEKTPOHHBIX NpecTaBieHnil. CocTaBIEHUE JIEKTPOHHBIX
koH(purypanuii aromoB. CoctaBieHue GopMyll COeTMHEHUH, ONpeIeIeHHe BaJICHTHOCTH,
CTENEHU OKUCJIEHUS U TUIIOB XUMHUYECKHUX CBSI3€l B MOJIEKYJIE.

YueOnan HeJab: O606H_II/ITI> 3HaHUA 00 9JICKTPOHHOM CTPOCHUHU ATOMOB XUMHUUYCCKUX 3JICMCHTOB;,
3aKpCIIUTh YMCHHA U HABBIKU COCTABJICHHUA 3JICKTPOHHBIX (bOpMyJ'I dTOMOB XMMHYCCKHUX
OJICMCHTOB, a4 TAKXKC UX rpa(bnqecm/lx 1/1306pa>1<eH1/1171. OTpa6OTaTB OCHOBHBIC ITIOHATHUSA
(BJICKTPOHHOC 06.]13.1(0)), «aToOMHasi 0p6I/ITaJ'IB)), «pagnuycHr.

OO0pa3zoBartenbHbIe pe3y/bTarhl, 3aBJeHHbIe BO PI'OC TpeTrhero noxkoneHus:



OO0yuarouuiicst 10J12KeH 3HATD:

- [lepuoanuecknii 3akoH J[.M. MenaeneeBa, CTpyKTypy MEPHOMUECKON TAOIHIIBI: TIEPHOIBI
(Mastbie 1 GombIIKe), TPYNIBI (TJIABHAS U TIOOOYHAs), CTPOSHUE aTOMa M aTOMHOTO SI7pa,
CTPOCHHUE JEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MaJIbIX U OOJIBIINX MEPHOIOB,
AJIEKTPOHHBIE KOH(UTYpallui aTOMOB XUMHUYECKUX JIEMEHTOB.

OOy4aromuiics 1017KeH YMeTh:

- XapaKTepU30BaTh: JIEMEHTHI MaJIbIX U O00JbIINX Iepro10B B [lepuoanueckoii cucreme,
CTPOUTD DJIECKTPOHHBIC KOHPUTYpALIUK ATOMOB, OTIPEIEIATH KOJTUYECTBO MPOTOHOB U HEUTPOHOB
B spE.

33113‘11/1 NMPAKTUYECCKOIo 3aHATHA:

1. 3axpenutsb TeopeTnueckue 3HaHMs 0 [leproanueckoM 3aKoHE U IEPUOANYECKON cucTeMe
J.N. Menneneena.

2. OTBeTHTH Ha BOMPOCHI IS 3aKPEIUICHUS] TEOPETUIECKOTO MaTepraa.

3. BBIMOMHATE MpakTHYECKUE 331a49H. 3aKPENUTh MPAKTUKY MTOCTPOCHUS dIIEKTPOHHOTO
CTPOCHHS aTOMOB XMMHUYECKUX JIEMEHTOB U WX rpadudecKkoe H300pakeHue.

4. OTBETUTH Ha BOMPOCHI JIJIs1 KOHTPOJISI.
Bonpoce! 1151 3aKpenJieHusi TEOPEeTHYECKOT0 MaTepPrajia K NPaKTHYECKOMY 3aHATHIO
1. Kakoe ctpoenne nmeet atom?

2. Kakwue smeMeHTapHbIe YaCTHIIBI BXOAT B cOCTaB siypa atoma? Kak onpenensiercst 3apsi
anpa aroma?

3. Uro ompenensieT cyMMa MPOTOHOB U HEUTPOHOB?
4. JlaiiTe ompeaeneHne XUMUIECKOTO dJIEMEHTa.

5. Kak onpenenuts 4ucio NpoTOHOB, HEHTPOHOB U ANIEKTPOHOB B aToMe? J[oKaXkuTe, 4TO
aTOM — AJIEKTPOHEHTpabHAs YaCTHIIA.

6. JlaiiTe onpezeneHne U30ToIA.
3apanust AJ151 TPAKTHYECKOT0 3aHATHSA:
Pemuth npeioxeHHbIe 3a1a49H.
[TpaBusIbHO OOPMHUTP UX B TETPAIb JUIS MPAKTUICCKUX U KOHTPOJIBHBIX PabOT.

OTBeTHTH Ha BOITIPOCHI AJIsI KOHTPOJIA.

M w0 Do

OTynTaTHCA O BBHIIIOJIHEHHOM pa60Te IIpCro a1aBaTeCJIro.

3aganue 1

Yka3aTb QJICMCHT, B aTOME KOTOPOT'0:

Bapuanr 1 Bapmuanr 2
a) 25 npoTOHOB a) 41 mpotoH
0) 13 snekTpoHOB 0) 20 seKTpoHOB

Oo0pa3zen pemennst 3aganus Ne 1

VYkazaTp 351eMeHT, B aToMe KOToporo 30 mpOTOHOB.




AJITOPUTM pelleHust
Hano: N(p*) = 30.
HajiTu: 351eMeHT.
Pemenne

HsBectHO, uTo uncio npororos N(p*) pasno 3apsny sapa (Z) ¥ HOPAAKOBOMY HOMEPY JIEMEHTA
B €CTECTBEHHOM Py 2JIEMEHTOB (M B IIEPUOAMUECKOl cucTeme anementoB) N(p*) = Z.

Onpenensiemsrii anement umeer N(p*) =Z = 30.
B Ilepuonnyeckoit Tabnuue /.M. Menneneera 3to nuHK (Zn).
OrtBeTt: 1UHK (Zn)

3aganue 2

Hazsatb ABa 2JICMCHTA, B aTOMEC KOTOPLIX:

Bapuanr 1 Bapmuanr 2

3 3HEpPreTU4EeCKUX YPOBHS 5 SHEpPreTHYECKUX YpOBHEHN

Oo0pa3zen pemenust 3aganus Ne 2
HasBatp nBa aneMenTa, B aToMe KOTOPBIX 4 SHEPreTUYECKUX YPOBHSI.
AJITOPUTM pemeHust
JaHo: 4 sHEepreTHyecKuil ypoBEHb.
HaiiTu: 2 snemenra.
Pemenue

Howmep nepuona B [lepuoandeckoii cucteme XuMU4ecKux 3yieMeHToB um. /.M. MenneneeBa
YKa3bIBa€T, CKOJIPKO YHEPTreTHYECKUX YPOBHEH UMEET TOT WJIM WHOM 37ieMeHT. [TloaTromy moboi
ANIEMEHT U3 4 TIEPHOJIa OTHOCUTCS K aTOMaM, Y KOTOPBIX 4 DJHEPreTUIECKUX YPOBHSI.

Bri6epem aBa anementa u3 4 nepuoja Ilepuoanueckoit cucTeMbl XUMUYECKHX JIEMEHTOB
uMm. J1.1. Menneneesa, Harpumep 310 MOTYT ObITh Kanuii (K), mopsinkoBsiii Homep 19 u uHk
(Zn), nopsinkoBbiii HOMeED 30.

OrBet: kanuii (K), nopsakossiit Homep 19 u uuHk (Zn), nopsakossiid Homep 30.

3aganue 3

OHpe,[[eJ'II/ITB ABa 3JICMCHTA, B aTOMC KOTOPbIX Ha IMMOCIICAHEM SHEPTCTUYCCKOM YPOBHCE!

Bapuanr 1 Bapmuanr 2

4 BaJICHTHBIX QJICKTPOHA "7 BaJI€HTHBIX DJICKTPOHOB

Oo0pa3sen pewmenust 3aganus Ne 3

OHpeI[eJ'II/ITB ABa DJICMCEHTA, B aTOME KOTOPBIX Ha IMOCICAHCM SHECPICTUYCCKOM YPOBHC 5
BAJICHTHBIX 3JICKTPOHA.

AJITOPUTM pelieHust
JdaHo: 5 BAJIECHTHBIX 2JIEKTPOHOB.

HaiiTn: 2 »nemenra.




Pemenue

Yucao BaJIGHTHBIX AJIEKTPOHOB OTPEACISIIOT ¢ ToMoIbio [leproquueckoii Tabmuibl
J.W1. Menneneesa, a UMEHHO, [10 HOMEPY IPYIIIbI, B KOTOPOI HAXOIUTCS 3JEMEHT (IIOATPYIILY
IIPU 3TOM HE YYUTBIBAIOT).

Taxum 06pa3oM, HaliieM JBa IeMEHTa U3 5 TPYIIIbL, MYCTh 3TO OyayT: a30T (N, MOPSIKOBBIN
Homep 7) u pocdop (P, mopsiakoBsiil Homep 15).

OtBet: a30T 1 pocdop.

3aganue 4

VYka3zarb MECTONOJIOKEHUE 371eMEHTOB B [leproanueckoii cucteMe XMMUYECKHUX 3JIEMEHTOB
J.V1. MenzeneeBa, HalMIIUTE 3JIEKTPOHHBIE (POPMYJIBI aTOMOB JAHHBIX AJIEMEHTOB!

Bapuanr 1 Bapuanr 2
a) Ne 37 a) Ne 24
6) Ne 30 0) Ne 50

Oo0pa3sen peuenus 3aganus Ne 4

Vka3aTh MECTONOI0KECHIE JIIEMEHTOB B nepHoanecxofI CHCTEMEC XUMHUYCCKUX JJICMECHTOB,
HAIMMIIUTE DJICKTPOHHBIC (1)OpMy.TIBI aTOMOB JAaHHBIX 3JIEMCHTOB:

a) Ne 41
0) Ne 68

AJITOPUTM pemeHust
JaHo: 31eMeHTHI ¢ NOPSAKOBBIMU HOMepamu 41 u 68.

HaiiTtu: 1) MECTOPACIIOJIOKCHUC BJICMCHTOB B nepnozu/meCKoﬁ CHUCTEME XUMHYCCKHUX
DJICMCHTOB,

2) 31eKTpOHHBIC (POPMYJIIBI AaTOMOB JIEMEHTOB.
Pemenne

DJIEeMEHT ¢ MOPSAKOBBIM HOMEpoM 41 — 310 HHoOmit (Nb). DieMeHT pacmoioKeH B 5 iepuo/Ie,
3HAYUT y aTOMa 5 SHEPreTUYEeCKUX YPOBHEMH, B 6 psidy, clie0BATEIbHO Y HEro 6 MOIypOBHEMH, 5
rpyirne, T060YHON NOArpyIIe, CIeTOBATEIbHO Y 3JIEMEHTA 5 BAJICHTHBIX 3JIEKTPOHOB.

DnektponHas koHpurypauus Nb: 1s22s22p®3s23p°®4s23d04p®5st4d?,

[IpoBepsieM CyMMY 3JIEKTPOHOB B aTOME:
2+2+6+2+6+2+10+6+1+4=41

CrefioBaTesIbHO, JICKTPOHHAS KOH(UTYpalns aToMa HalucaHa BEpHO.

DNeMeHT ¢ MOPSAIKOBBIM HOMepoM 68 — 310 3pbuii (Er). DneMeHT pacmosioxkeH B 6 nepuo/e,
3HAYUT y aToMa 6 SHEPreTUYECKUX YPOBHEM, B § pslly, CIEIOBATEIBHO Y HETO § MOypOBHEN, B 3
rpynmne, HoArpyIie JaHTaHOUIOB, y 3JIeMeHTa 14 BaJIeHTHBIX 3JIEKTPOHOB.

OnexrpoHHas KoHpuryparus Er:
1522s22p°3s23p°4523d1°4p°55240195p°6526f2

IIpoBepsieM CyMMy 3JIEKTPOHOB B aTOME:




2+2+6+2+6+2+10+6+2+10+6+2+12=68
CnenoBaTenbHO, SIIEKTPOHHAA KOH(UTypalus aToMa HallUCaHa BEPHO.

3amanue 5

YeMm CXOJHBI 1 YEM OTIIMYAIOTCA IO COCTAaBY M30TOIIbI:

Bapmuant 1 Bapuanr 2

019K 399K 3.,C1%44Cl

Oo0pa3zen peuienns 3aganus Ne 5
UeM CXOIHBI M YEM OTJIMYAKOTCA [0 COCTaBY M30TOIBI:
12,0y 16C
AJITOPUTM peleHust
Jano: moromsr: % C u 1% C
HajiTu: cxo/icTBa ¥ pa3nuyus U30TOTOB.
Pemenne

UN3zoronsr 26C n 6C oTnmyaroTcs MaccoBBIM YHCIOM (A), HO IMEIOT OHHAKOBBIH 3apsi Aapa
(Z), 1.e. unucno npororos (N(p*) = 6) u uncio snekrporos (N(e) = 6). Takxke H30TOIBI
oTMYaroTCcs uncioM Heiirporos (N(n)).

U3zoton 26 C: MaccoBoe unciio A = 12, uncno nporornos N(p™) = 6, uncio snexrporos N(e) =6,
gpcio HeliTporos N(n®) = 12 — 6 = 6.

Uzoton % C: Maccoe uncino A = 14, uncino npotonos N(p*) = 6, uncino >nexrporos N(e”) =6,
gmcio Helitporos N(n°) = 14 — 6 = 8.

Bomnpocsl 11t KOHTPOJIA

1. Kakoe ctpoenue umeer 31eKTpoHHas o6onouka atoma? Kak onpenensercs yuciio
3JIEKTPOHOB B HEU?

2. Kak OIpCACIINTE MAKCUMAJIbHOC KOJINYCCTBO 3JICKTPOHOB HAa DOHEPICTHYCCKOM ypOBHe?
3. Kak OIIPCACIIACTCS KOJIMYCCTBO 2JICKTPOHOB Ha BHCIIHEM SHEPICTHICCKOM ypOBHe?

4. Yrto takoe opourans? Kakyro ¢popmy numeror S- u p-opoburtanu? Kakue 31eKTpoHBbI
HA3bIBAKOTCS S- M P-AJIEKTPOHAMHE?

5. UYto Takoe snekTpoHHas popmyna’?

IIpakTnueckoe 3ansaTue Ne 2 .
OcHOBHbBIC IOHATHS M 3AKOHBI XMMHH (CaMOCTOSITeIbHAs padoTa)

Henp npakTH4yeckoi padoThI:
— BCIIOMHUTb Ba)XHEUIINE MMOHATHS U 3aKOHBI XUMUU

MaTtepuaJjibHO — TeXHHYECKOe OCHAllleHue padoyero mecra:
— y4eOHO - MeToIMYecKas JuTeparypa



Cojaep:kaHue U MOC/I€10BATEIbHOCTH BHINMOJIHEHHUS 32 1aHUii
Yacts A
1 Bapmanr.
1. HaumeHbIas 9acTrIla XMMUYECKOTO 3JIEMEHTA, KOTOpast SBISICTCS HOCUTEIIEM €T0
CBOWCTB:
a) aToM; 0) MoJieKyIa; B) TIO3UTPOH,; ') HYKJIOH.

2.Ykaxwure GopMyIy CIOKHOTO BEIIECTBA!
a) BOJIa; 0) azor; B)KHCIJIOPO/I.

3.JlaHbl IpOCTHIE BEUIECTBA: YTOJb, ajiMa3, IpaduT, KUCIOPoAd, 030H. CKOJIbKO BCEro
XUMHUYECKUX IJIEMEHTOB BXOJUT B COCTAB 3TUX BEIIECTB:

a) 2 0)3 B) 4

4, 3axk0H 00OBLEMHBIX OTHOIIIEHNI HalIe]I 0ObICHEHUE B TUIIOTE3AX:
a) ABorajpo; 0) I'eit-JIroccaka;
B) JJomoHOCOBA; r) Menneneena.

5. Kakoil u3 yKka3zaHHbBIX TPOIECCOB OTHOCUTCS] K XUMHUYECKUM:
a) TOpEHUE KaJus;
0) BBITSITUBaHKE ATFOMUHUEBOM ITPOBOJIOKH;  B) MEPErOHKA HE(TH.

6. Kakoli n3 ykazaHHBIX ITPOIIECCOB OTHOCUTCS K (PU3UICCKUM:
a) MCIapeHue BObl C IOBEPXHOCTH TeJa;

0) pKaBJIeHHE TBO3IS;

B) oOpa3oBaHHe OKCH/a a30Ta B aTMocdepe B Mpoliecce Irpo3bl.

7. Kaxioe XMMUYECKH YHCTOE BEIIECTBO, HE3aBUCHMO OT CIIOCO0A MOJyYCHUSI IMEET
OJIMH M TOT K€ TIOCTOSIHHBIN cOCTaB. Takyto (GopMyITHPOBKY UMEET 3aKOH:

a) KpaTHBIX OTHOIIICHUI; 0) MOCTOSTHCTBA COCTABA;

B) DKBUBAJICHTOB; I') 0ObEMHBIX OTHOIIIECHUH.

8. [Iporecc pa3iiokeHus coJiel o1 IeHCTBUEM BOJIbI, Ha3bIBACTCH:
a) THJIPOJIN3; 0) ruaparanms;
B) JIMCCOITHAITHS, r) cyOnumanusi.

9. Yactuna, uMeromias NoJOKUTENbHBIN 3apsii, HA3bIBACTCS:
a) aHUOH; 0) KaTHOH; B) aTOM; ') MOJIEKYJa.

10. 13 npuBeaeHHBIX HUXe GopMy cosel BBIOEpUTE OCHOBHYIO COJIb:
a) KoSOs4;  6) (NH4)2[Fe(S04)2];  B) (CuOH)2CO3; 1) NaH2PO..

11. I[I/ICCOI_II/IaI_[I/ISI KaKHX CoJIed HOMHMO 06pa3013aH1/151 KaTHOHa ME€TaJllla U aHHhOHa
KHCJIOTHOT'O OCTAaTKa JacT €IIC U FHIIpOI(CI/IJ'I-aHI/IOH? VYkaxure BepHBIﬁ BAapHUaHT OTBCTA.



a) OCHOBHBIX; 0) KUCIIBIX; B) CPEHUX; T) TaKUX COJICH HET.

12. OrpunarensHO 3apsKEHHBIN AIIEKTPO]] B XUMUW HA3BIBAIOT:
a) KaToJ; 0) anon; B) COJICHOU/I; ) TUIpar.

13. OcHOBaHMSIMU HA3BIBAIOTCS AJIEKTPOJIUTHI, IPH IUCCOLUALIMUA KOTOPBIX 00pa3yroTCs:
a) KaTHOHBI METaJIbl U TUAPOKCHU]L - HOH;

0) KaTHOH BOJIOPO/1a U AHUOH KUCJIOTHOTO OCTaTKa;

B) KATUOH METAaJUla U aHUOH KUCJIOTHOTO OCTaTKa.

14. Peaknus MgCO3 + H2SO4 = MgSO4 + 2H0O + CO2 mpoTekaeT 10 KOHIIa, T. K.
BBIACIISICTCA.

a) BOJIa; 0) ocaok; B) COJIb; T) ras.

15. VI3 nmpuBeieHHBIX HIDKE peakuil BBIOEpUTE Ty, KOTOpasi He MPOTEKaeT /10 KOHIIA:
a) LiCl + NaNOs = ... ; 0) Ko2COs + HCI = ...

B) CuO + HNOz = ... ; r) NaOH + H,SO4 = ... .

16. Kakas n3 coneit He noiBepraeTcsi THAPOJIN3y?
a) KNOs; 0) KoCOg; B) Al:S3; r) NasS.

17. B pacTBOp€ KaKo# COJM MHANKATOP METHIIOBBIN OpaH)KEBBIN HE U3MEHSIET OKpacKy?
a) AlCls; 6) Na.COs; B) K3S; r) Na;SOs .

18. Macca 46 r HaTpusi COOTBETCTBYET KOJIMUECTBY ATOTO BEIIECTBA (B MOJIb), PABHOMY
a) l; 0)2; B) 1,5; r) 12.

18. OTtHOocuTenbHas MoJiekynsipHas Macca BemiecTBa Na;SO4 paBHa:
a) 142; 0) 158; 8) 119; r) 110.

19. IIpu H.y. 2 MOJB KUCIOpOAA 3aHUMAET 00BeM (B JTUTPaAxX), paBHBIN
a) 11,2 6) 112 B) 22,4 r) 44.8.

20. Peaknus HCI+KOH= ... Ha3pIBaeTCs peakinei:

a) OKHMCIICHHS-BOCCTAHOBJICHHSI; 0) ruapoIIn3a; B) HEUTpaJIU3aIINH.
2 BapuaHT.
1. HaumeHnbInias yacTHIla BEeIIEeCTBa, 00Iagaroasi BCEMU €ro XUMUYECKUMHU CBOMCTBaMH,
— 3T0:
a) aToMm; 0) MoJiekyna; B) TIO3UTPOH,; T') HyKJIOH.

2. Cl10>KHbIE BEIIECTBA OTINYAIOTCA OT MPOCTHIX:
a) KOJIMYECTBOM aTOMOB B MOJIEKyJe  0) MOPSAIAKOM CBSI3bIBAaHHMS aTOMOB B MOJIEKYJIE B)
JPYrUM MPU3HAKOM (Kakum?)
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3. JlaHBI IPOCTBHIE BEIIECTBA: caxa, 030H, rpaduT, KHUCIOPO, aiaMas, KpacHblil (ocdop.
CKOJBKO BCETO0 XMMHYECKHUX 3JIEMEHTOB BXOAUT B COCTaB 3THUX BCHICCTB:

a) 6 6)3 B) 4 r)2

4. Ecnu nBa ayeMeHTa oOpa3yrOT MEXIy COOOW HECKOJIBKO COEIMHEHUM, TO MacChl
OJTHOTO 3JIEMEHTA, MPUXOJISIINECS B 3TUX COCIMHEHUAX HA OJHY U Ty K€ Maccy APYyroro
JJIEMEHTa, COOTHOCATCA MEXay co00il Kak HeOonplIMe 1eible uucia. Takyro
(OpMYITHPOBKY UMEET 3aKOH:

a) KpaTHBIX OTHOILIECHUI; 0) TIOCTOSIHCTBA COCTaBa;

B) SKBUBAJICHTOB; ') 00bEMHBIX OTHOILIEHUH.

5.ABTOp 3aKOHA COXPAHEHUSI MACChI BEUIECTB:
a) Mennenees 0) JlomoHOoCOB B) [Ipycr

6.Kaxoil 13 yKa3aHHBIX IPOLIECCOB OTHOCUTCSA K XUMUYECKHUM:
a) TOpeHNe MarHueBOM JIEHTHI 0) BBITSTMBaHKE MEIHON TPOBOJIOKU
B) IIeperoHka Heptu

7.Kakoii u3 yka3aHHBIX MTPOIIECCOB OTHOCUTCS K (PU3MUECKHUM:
a) pKaBJICHHE TBO3/IS 0) ucmapeHue Bobl ¢ TOBEPXHOCTH BOI0EMA
B) 00pa3oBaHue 030HA B aTMOC(Epe B MPOIECCE TPO3HI.

8. Ilporecc pacmaaa IJIEKTPOJIMTA HA WOHBI MPU €r0 PACTBOPEHUHU WIIM PACILIABIICHUU
Ha3bIBAETCS:
a) THAPOJIM3; ©O) ruaparanusi; B) IACCOITUAINS, ') CyoIuMarus.

9. [ToNOXHUTENHHO 3aPSKEHHBIH AIIEKTPO B XUMUHU HA3BIBAIOT:
a) KaToJ; 0) aHon; B) COJICHOU/I; T') TUIpAT.

10. Yactuna, uMeroniasi OTPUIATEIbHBINA 3apsil, HAa3bIBACTCS:
a) aHWOH; 0) KaTHOH; B) aTOM; ') MOJIEKYJIa.

11. U3 npuBeaeHHBIX HUXKE POPMYI COJIeH BHIOEPUTE KUCIIYIO COJIb:
a) K2SOq; 6) (NH4)2[F€(SO4)2]; B) (CUOH)QCO:a; F) NaH2POs.

12. Kucnoramu Ha3bIBaIOTCS QJICKTPOJIUTEI, ITPHU JUCCOLMAIIMU KOTOPBIX 06pa3y10Tc;1:
a) KaTUOHBI MCTAJUIbI U TUAPOKCUI-UOH;

6) KaTHUOH BOJOPOJa U aHUOH KUCJIOTHOT'O OCTAaTKaA,

B) KaTHOH MCTajlJla U aHHUOH KHUCJIOTHOI'O OCTaTKa.

13. VI3 npuBeieHHBIX HUXKE peakuii BbIOepUTe Ty, KOTOpasi He MPOTEKAEeT A0 KOHIA!

a) KCI + NaNOs = ....: 6) K2COs + HCI = ....;
B) CUO + HNOs = ... ; r) NaOH + H2S04 = ... .
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14. B xakoii U3 MpUBEICHHBIX HI)KE PeaKIuil HAOIIOAAI0TCS IBAa IPU3HAKA,
MO3BOJISIOIIMX TOBOPUTH O TOM, YTO JAaHHAsS PEaKIHsi HOHHOTO 0OMeHa HJIET 10 KOHIa?
a) KCI+ NaOH = ... ; 0) HC1+ KOH = ... ;

B) Na;CO3z + HNOs3= ... ; r) CaO + HNOz = ....

15. Kakast u3 puBEAEHHBIX CXEM OTHOCHTCS K PEAKIIUAM COETMHEHMS:
a) Hz +02 —; 0) K+H20—; B) KCI+ HBr—.

16. ITpu H.y. 5 MOJIb BOJOPOJIa 3aHUMAET 00BEM (B JINTpax), paBHBIM
a) 11,2 0) 112 B) 22,4 r) 5,6

17. Macca 56 r xene3a COOTBETCTBYET KOJIMUECTBY 3TOTO BEUIECTBA (B MOJIb), PABHOMY
a) 10; 0) 1; B) 15; r) 12.

18. OtHOCHTEeNnbHAs MOJIeKyIsipHast Macca BemecTBa KMnO4 paBHa:
a) 168; 0) 158; 8) 136; r) 110.

19. Kakast u3 comeii He Mo ABepraeTcs THIPOIN3Y?
a) NaCl; 0) KoCOs; B) Al:Ss; r) NasS.

20. B pacTBope Kakoi COJIM MHIUKATOP METUJIOBBIA OPAHIKEBBIM HE U3MEHSET OKPACKY?
a) AlCls; 6) Na.COs; B) K3S; r) KCL.

Yactp b
Bapuanr Nel
1. I3 naHHOTO NMepeyvHsi:

1) C 5) K 9)
(07) OH 3PO4
2) B 6) H 10)
a(OH). Cl CaO
3) H 7) C 11)
2S aCO3 HBr
4) S 8) C 12)
Os uSO4 ZnS
BbIOEpUTE (OPMYJIBI:
a) OKCHJIOB; B) THAPOKCHJIOB;
0) KUCIIOT; T') KUCJIOT.

2. IIpoxoxnTe ypaBHEHHS PeaKIHii:
CO. + CaO —

Fe(OH)s L
H>SO4 + Al —
Cu(OH)2 + BaCl, —
HNO;3 + MgCO; —
CaCl; + AgNO3; —

12



BAPUAHT Ne2
1. 3 nanHOroO nepeyvHs:

1) Mg(OH):
2) SIiO2
3) ZnClk
4) Ca(OH):
5) NaCl
6) HF
7) NaOH
8) H2S04
9) ZnO
10)  H2SiOs
11)  HNO3
12)  AgCl
BbIOEpUTE POPMYJIBL:
a) OKCHUJIOB;
0) KUCIIOT;

B) THAPOKCHJIOB;
T') KUCIIOT.

2. [IporomxuTe ypaBHEHUS PEAKITHi:
CuSO4 + NaOH —

H2SO4 + Zn —

AIClz + AgNO3 —

IIpakTnyeckoe 3ansitue Ne 3
Tema: PacTBopsl. Perienue 3aa4y Ha criocoObl BRIPKEHHS KOJIMUECTBEHHOT'O COCTaBa PaCTBOPOB.
AJNTOPUTMBI pacy€TOB IIPH MPUTOTOBICHUN PACTBOPOB: 10 33JIaHHON KOHIIEHTpAIUH, pa30aBICHHEM
KOHIICHTPUPOBAHHBIX PACTBOPOB BOJIOM, CMEIIMBAHKEM PACTBOPOB OJIHOTO M TOTO JKE BEIIIECTBA C
pa3IMYHON KOHIICHTPAIUEH.

Heab: HayYUTHCSA TPOU3BOIUTH PACUETHI, HEOOXOIUMBIE JIsl IPUTOTOBIICHUSI PACTBOPOB
Cnenaiite 3anucu B padoyel TeTpaau No MJIAHY:

- JaTa;

- HOMEp 3aHATHS,

- TeMa 3aHATHS;

- 1IeJIb 3aHATHS;

- IepeveHb Y4eOHBIX BOMPOCOB 3aHATHUS

1.Y4eOHble BONPOCHI 3aHATHA:

1.PactBOpBI: onipeneneHue, kiaccupukalus; OHoIorudeckas pojib, IPUMEHEHHE PACTBOPOB B
MEIUIIHHE.

2. Bona- yHuBepcanbHbI OMOPaCTBOPUTEN.

3.Croco0bl BeIpakeHUS KOHIIEHTPAIIUU BEIIECTBA B PaCTBOpE

MaccoBasi J10J151 paCTBOPEHHOT'O BELIECTBA B PACTBOPE;

MOJISIpHasi KOHIEHTpAIs PACTBOPEHHOTO BEILIECTBA B PACTBOPE;
MOJISIpHasi KOHIEHTpAIUs SKBUBAJICHTA BEILIECTBA B PACTBOPE;
MOJIsIIbHAs! KOHLIEHTpAIUsl BEIEeCTBA;

TUTP pacTBopa

YVVVVYVYY
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4. XMUYECKU IKBUBAJICHT BELIECTBA, (PAKTOP SIKBUBAIEHTHOCTH. MOJIsipHAs KOHIIEHTPAIHS
SKBHMBAJICHTA BEIIECTBA.
5.Pemenue 3anau
3. TeopeTnyeckas 4acThb (AHHOTAIUSA)
Pacmeopwi — 310 ToMorenHbIe (0HO(pa3HbIE) CUCTEMBI IEPEMEHHOTO COCTaBa, COCTOSIINE U3 JBYX WIIH
0osiee KOMIIOHEHTOB. PacTBOpBI MMEIOT OO0JbIIOE 3HAUCHHE B OMOJIOTHH, (PU3MOJIOTUH, MEAULIUHE U
dapmanuu. PactBopamu  SIBISIOTCS  OMOJIOTMYECKHE JKHJKOCTH OpraHu3Ma: KpoBb, JuMdpa,
CIIMHHOMO3IOBas U JPYrue )KUAKOCTU. Y CBOCHHUE MUILHU CBA3aHO C MEPEX0J0M UTATENIbHBIX BEIIECTB B
PacTBOPEHHOE COCTOSIHME. BHOXMMUYECKHe peaklMM B KUBBIX OpPraHU3Max IMpPOTEKaloT B pacTBOpax.
JlexapcTBeHHbIE BemiecTBa 3()(EKTUBHBI JHIIb B PACTBOPEHHOM COCTOSIHUM WM TEPEXOAST B
PacTBOPEHHOE COCTOSIHUE B OPraHU3ME.
KonuenTpanus BemecrBa (KOMIIOHEHTa pacTBOpa) — KOJIMUECTBEHHAs] XapaKTEPUCTHKA pacTBOpa-
¢u3nueckas BeIMUMHA, pa3MepHas WK 6e3pazMepHasi, u3MepsieMasi KoJInuecTBOM (Maccoi)
PacTBOPEHHOTO BEIIECTBA, COAEPIKAILErocs B ONPEAETICHHON Macce, 00beMe pacTBOpa U Macce
pacTBOpPUTEISL.
B cBs3u ¢ BBenenuem B neiictsue CU, mpuMeHsI0TCS Ciielytolne crocoObl BbIpaKeHHsI KOHIIEHTpaluu
pacTBOpOB.
1.MaccoBasi 10/151 pacTBOPEHHOTI0 BellleCTBAa — OTHOLIEHNE MacChl paCTBOPEHHOTO BEIIECTBA K Macce
pacTBOpa BRIPAXKAIOT B JIOJISIX STUHUIIBI WUTA Yo-.

Wy =mg/ m,

W; — MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA;

M, — Macca pacTBOPEHHOTO BellecTBa (T, Kr);

M, — Macca pacTBopa (T, KI).
2. Moasipuas koHueHtpauus, C(X) — moka3plBacT YMCIO MOJIEH pacTBOPEHHOTO BEIIECTBA B OJHOM
matpe pactBopa: C(X) = n(X) / V, (Moas/am>, Mons/i1, M),
I'e n(X) — umcno mMoib Bemecta X; V — 00BEM pacTBopa (aM°, ).
MouiipHO€ ~ COOTHOILIEHHWE  pEearupyroniuxX  BEIIeCTB  OMPENeNseTcss  CTEXUOMETPUUYECKUMU
ko3¢ (uIMeHTaMl B YpaBHEHHUU peakluu. B CBA3M ¢ 3TUM BBOJUTCS MOHATHE «XUMHYECKH
IKBMBAJIEHT». XHUMU4YEeCKUH IKBUBAJEHT — peajbHas WIM YCIOBHAs YacTHIIA BEIECTBA, KOTOpas B
0OMEHHOU peakuu 3KBUBAJICHTHA OJJHOMY IPOTOHY, a B 0/B PEAaKIIMH — OJTHOMY 3JIEKTpoHYy. DaKTop
KBUBaJeHTHOCTH 1/ wam (PKB.) mMoka3biBaeT, Kakas JOJiA pEaJbHOH YaCTHIBI BEIECTBA
COOTBETCTBYET KBUBAJICHTY.
JJis KUCNIOTBI Z = OCHOBHOCTH; /Il OCHOBAHUSI Z = KHCIOTHOCTH;

JUIA CONM Z = |[3apsifi KaTHOHA| © YHUCJIO KATHOHOB; JJIsi BOCCTAHOBHUTENS Z = YHCIO OTJAaHHBIX
AIIEKTPOHOB; JUIsl OKUCIUTENIS Z = YUCIIO MPUHATHIX AJIEKTPOHOB.
Hanpwmep:

s HCI z =1, faks=1/1=1;  H2SO4 z =2, frke=1/2

s NaOH z =1, faks=1/1=1; Ca(OH), z=2, faxs=1/2

s |

OnHO ¥ TO e BEHIECTBO MOXKET MMETh pPa3Hble SKBUBAJCHTHI B PA3HBIX XUMUYECKHX PEAKIUSX,
MO3TOMY SKBHBAJICHT BEUIECTBA MOXKET ObITh OMpPENEeNIEH TOIBKO JUIsl KOHKPEeTHOH peakuuu. Hampumep,
B peakiusax oomena ¢ yuactueM H3POs MOXkeT mpoucxoauTh 3aMelieHle OTHOTO WM ABYX MPOTOHOB.
B 3aBHCHMOCTH OT 3TOr0 SKBUBAJIEHT CEPHOU KHCIOTHI MEHSIETCS:

a) HsPO4 + NaOH = NaH,PO4 + H20 z=1=>1/z=1

6) H3PO4 + 2NaOH = Na; HPO4 +2H,0 z2=2=>1/z=1/2

B) H3PO4 + 3NaOH = Naz PO4 +3H-0 z=3 => 1/z=1/3

3.Moasipuasi KOHIeHTpamusi >kBuBajieHTa BemecTBa, C (1/z X) — mokaspiBaeT YMCIO MOJb
SKBUBAJICHTA BELIECTBA B OJJHOM J pacTBopa (MoJs/am3, Mob/m)

MounsipHasi KOHIIGHTpalusl OSKBHBAJICHTAa BEIIECTBA CBsi3aHA C MOJIAPHOW  KOHIIGHTparmen
cootHomeHueM : C(1/zX) =z - C(X)

Moasipaas macca 3xkBuBaJieHTa Bemectsa M (1/z X)- 310 Macca 0JHOTO MOJIb SKBUBAJICHTA
BemectBa: M (1/2 X)=M (X) - 1/z



W3 camoro ompeneneHus MOHATHS XUMUYECKOTO 3KBHBAJICHTA BBITEKAET, YTO B XUMUYECKOH peaKIiu
00s3aTEIbHO YYacCTBYeT pPAaBHOE YHCIIO HKBUBAJICHTOB [BYX BEMIECTB (KHCIOTHI M OCHOBAHHS,
OKHCITUTENS U BOCCTAHOBUTEJA U T. [I.).
PaBHBIMU OKa3bIBAIOTCS M KOJIMYECTBA BEIIECTBA SKBUBAJICHTA TEX JKE BEIECTB:
n(1/zX1) = n(1/zX>)
3TO PABEHCTBO MPEACTABISIET COO0H MaTeMaTH4YeCKOe BbIpaskeHHe 3aKOHA IKBHBAJIEHTOB.
4. TUTp — OTHOIIICHHE MACChl PaCTBOPEHHOTO BemecTB (M) Kk 00bEMy pactBopa (V).
T=m/V, (r/mx; t/emd)
MoJisijibHas KOHIIEHTPalus BemecTBa X B pacTBope, cm(X) — 3T0 BeMUMHA, PaBHASI OTHOIICHUIO
KOJIMYECTBA BEIIECTBA K MACCE PACTBOPHUTEIIS:
em(X) = n(X) / Mps (vmoms (MOJIB/KT)
Takum 00pa3oM sl OCBOGHHUS TE€MBbI 3aHATHS HEOOXOJMMO 3HATh CIEAYIOIIHME TOHATHS MU MX
0003HaYEeHHUS:
M — Macca pacTBOPEHHOTO BELECTBa (T, KT);
m, — Macca pactBopa (T, Kr);
W, — MaccoBast 10J1s1 BelIecTBa (10151 € IMHULIBL, %);
M(X) — monsipHas Macca BeliecTBa (T/MoJib, KI/MOJIb);
1/z — pakrop sxBUBaNIEHTHOCTH (Oe3pa3MepHas BEJIMYHHA),
N(X) — KoJIMYEeCTBO BeUIECTBA (MOJIb);
n(1/z X) — konu4ecTBO BelecTBa SKBUBAICHTA (MOJIB);
C(X) — MOTsApHAs KOHIEHTpAIHs (MOJIB/IM®, MOJIB/T);
C(1/z X) — MonspHas KOHIIEHTPAIINS SKBUBAIEHTA (MOJIB/IM°, MOJIB/);
p — TIOTHOCTH pacTBopa (T/cm®, T/Mi);
V — 06B&M pacTBopa (aM°, cM>, M);
T — tutp pactopa (r/cm>).
|
Mp = pp Vp;
n(X) = m(X) / M(X);
m(X) = C(X) M(X) V,
m(X) = C(1/zX) M(1/zX) V
2. IlpakTHyecKkas 4acTh
3agauya Ne 1 Onpenenute GakTop SKBUBAJICHTHOCTH, MOJISIPHYIO MacCy SKBUBAJICHTA, BEIIICCTBA
YKa3aHHOTO B YPAaBHCHHH U CXEME PEAKIIMIA MEPBHIM:
a) Ba(OH)2 + H2SO4 = BaSO4 + 2H;0;
0) K2CO3 + HCIl = KHCOs + KCI;
B) H>S + NaOH = NaHS + H>O
Pemenne: 3HaueHue hakropa IKBUBAICHTHOCTH OIPEIEIISCTCS MPUPOJIOH PEarupyronIinX BEIIECTB 1
XapaKTepOM JAHHOM PeaKIni.
a) f(Ba(OH)2) = 1/2, 1.x. ogna mosiekyna Ba(OH) siBiisieTcst akiienTopoM IByX HOHOB BOJIOPO/IA.
0) f(K2CO3) = 1, T.K. 3aMelaeTcst OMH KaTHOH HATPHUs, YTO SKBUBAJIEHTHO 3aMEIEHUIO OHOTO HOHA
BOJIOpPOJIA.
B) f(H2S) = 1, T.k. 3aMernaercst OAMH HOH BOIOPO/IA.
3anaua 2. Onpenenure GakTop SKBUBAJICHTHOCTH, MOJIIPHYIO MAacCy SKBUBAJIEHTa OKUCIIUTEIS U

BOCCTAHOBUTEIA B OKUCIIUTEILHO- BOCCTAHOBUTEILHOMN pCaKiuy, HpeHCTaBHeHHOP’I CXEMOWU: Kl +
NaNO; + H,SOq4 %® NO + K;SO4 + NaxSO4 + H20.
Pemenue

f(KI) = 1, T.k. 3 momypeaKkyu OKHCIEeHUs BoccTaHOBUTENA 21~ — 2¢ — |2 BUHO, YTO 1B YaCTHIIBI
BOCCTAHOBMTEINS (MOJHUI-MOHBI) OT/AAIOT 2 3JIEKTPOHa, 3HaUuT I oThaer 1 e, ciaenoBaresbHo,
SKBHUBAJIEHTOM SIBJIIETCS peanibHas yactuua [ .

Omeem: f(KI) = 1.

3amaua 3.

Omnpenennre MOJIAPHYIO KOHLIEHTPALMIO pacTBOpa HATpus THUIApoKcuaa ¢ MaccoBo nonen 30%,
IIOTHOCTH pacTBopa 1,29 r/em®.



HaHo: Pemenne:
W(NaOH) = 30 % 1. Haiitu Maccy 1 nm® pactBopa:
pp(NaOH) = 1,29 r/cm® (1 o3 = 1000 cm®)

C(NaOH) =? mp, =V, pp=1000 - 1,29 = 1290 (1)

2. Haiitu maccy NaOH B 1 1m° pacTBopa:
W(NaOH) - m, 30 - 1290
m(NaOH) = ------------—---m o o—- = - =387 (r)
100 100

3. OnpenenuTs MOJIIPHYIO MacCy HaTpUi THAPOKCUIA!
M(NaOH) =23 + 16 + 1 =40 r/moJb

4. OnpenenuTs MOJISIPHYIO KOHIIEHTPAIIUIO pacTBOpa HATPUM THIPOKCHIA:
m(NaOH) 387

(N ETe ] ) — = 9,68 (Moub/mv°)
M(NaOH) -V, 401

Oteet: C(NaOH) = 9,68 mons/mm°

3agauya 4. KakoBa maccoBas a07s (%) nepokcuia BoJopo/ia B pacTBOpe, MPUMEHIEMOM HapyKHO Kak

KPOBOOCTAHABIIMBAMONIEE M JAC3MH(UIMPYIOIIEe CPEICTBO, €CIM MOJSpHAs KOHIEHTPALUS 3TOTO
pactBopa cocrasiseT 0,89 Moms/mm°, mIoTHOCTE pacTBopa 1 r/em>?

Jano: Pewenue:
C(H202) = 0,89 momns/am° | 1. Haiiti Maccy 1 mm® pactBopa:
pp(H202) = 1 r/em® my =V, - pp=1000 - 1 =1000 (1)

------------------------------- 2. OnpenenuTh MOJISIPHYIO MacCy MEePOKCUIa BOIOPOAa:

W(H202) = ? M(H202) = 34 r/mob

3. Haiitu maccy H20z:
m(H202) = C(H20z2) - M(H202) - V, =0,89 - 34 - 1 =30,26 (1)

4. Haiitu maccoByto 100 (%) nmepokcuaa BoJI0opojia B pacTBOpE:
m(H20z2) 30,26 - 100
W(H202) = ---------=----- + 100 = -mmmemmemmeoeneee 100 = 3,03 %
mp 1000

OtBetr: W(H202) = 3,03 %

3agauya 5. Ompenenurte MOJSAPHYIO KOHLEHTpAIMIO 3KBUBAJIEHTa pacTBOpa renTaryjapara cyibdara
maraus MgSQOy - 7H20, npumeHssieMoro BHYTPUBEHHO Il CHIDKEHUS! JaBJICHUS KPOBH, €CIIM MaccoBast
JI0IIsl CONU B pacTBope cocTapsieT 20 Y%, MIOTHOCTB pacTBopa 1,22 r/cm®,

Hano: Pemenne:
W(MgSOs - 7TH20) =20 % 1. Haittu maccy 1 am® pactBopa:
pp(MgSOs - 7TH20) = 1,22 r/eM®|  my =V, - pp=1000 - 1,22 = 1220 (1)
C(1/2 MgSO4 - TH20) =?

2. Haittu maccy comu B 1 am® pactBopa:
W(MgSOg4 - 7H20) - m, 20 - 1220



IO 10T Rlr) & P10 ) J = —— =244 (1)
100 100

3. OnpenenuTs MOJIIPHYIO MacCy 3KBUBAJICHTA COJIH:

M(% MgSOs - TH20) = 246/2 = 123 r/momnb

4. OnpenenuTs MOJISIPHYIO KOHIICHTPALIUIO SKBUBAJICHTA PAacTBOpA:
m(¥2 MgSOs - 7H-0) 244
C(*2 M@SOs - TH20) = =-m=-m-mmmmmmmmmmmmm oo e = oo = 1,98 (momn/am°)
M(*2 MgSOs - 7TH20) - V, 123-1
Oteet: C(*» MgSOy4 - 7H20) = 1,96 Moms/am>

3agaua 6. OnpenennTe THTP M30TOHMYECKOTO PAcTBOpA HATPUs XIopuma, eciu B 150 cm® pacTtBopa
comepxwures 1,3163 r NaCl.

Hamno: Pemnenne:
Vp(NaCl) = 150 oM
NaClh = 1.31 m(NaCl) 1,3163
m( ac ) ’3 o3r t(NaC|) D e T e = 8,775 . 1073 (F/CM3)
t(NaCl) =? vV, 150

Omeem: T(NaCl) = 8,775 - 103 r/cm®

3agaua 7. Omnpegenute MaccoByro aoii0 (%) pacTBopa KajiblMsl XJIOpHAA, MPUMEHSEMOTro

TIepOpANEHO, MOJISAPHAS KOHIEHTPAIHS SKBHMBAJIEHTA KOTOPOTO COCTAaBISET 2 MOJB/IMS, MIIOTHOCTH
pactopa 1,11 r/em®.

Jano: Pewenue:

C(¥2CaCly) = 2 mons/nm® | 1. Haiitu maccy 1 am® pactsopa:

pp(CaClp) = 1,11 r/em® m,=Vp - pp=1000-1,11=1110 (1)

W(CaClp) =? 2. OnpenenuTh MOJISIPHYIO MAacCy SKBUBAJIEHTA KaJIbIIUKM XJIOpHUAA:

M(*2CaClz) = M(CaClp) : 2 =111 :2 = 55,5 r/mo7b

3. Haiitu maccy kanpuuii xsopuaa B 1 M pacTBopa:
m(CacCly) = C(*2CaClp) - M(%2CaClp) - Vp,=2 - 55,5-1=111 (1)
4. Haiitu maccoByro 100 (%) Kanpluil XJI0puaa B pacTBOpeE:
m(%2CaCly) 111
W(CaClp) = ---------------- 100 = --------- +100=10%
mp 1110

Omeem: W(CaClz) = 10 %

3.Bonpocsl ¥ 3aJaHNS 151 CAMOKOHTPOJIS

1.PacTBOpBI: 3HaU€HKE U IPUMEHEHUE.

2.IlonsTue s3xBUBasieHTa. PAKTOP SKBUBAJIEHTHOCTH.

3.Pacuet MOJSIpHON Macchl SJKBUBAJIEHTA COCIMHEHUM.

4.Cnoco0bl BeIpaKEHHS KOHIIEHTPAIMU PacTBOpa:

MaccoBas J10J1s1 PACTBOPEHHOIO BELIECTBA B PACTBOPE;
MOJISIpHAsI KOHLIEHTPAaLMsl paCTBOPEHHOIO BEILIECTBA B PACTBOPE;
MOJISIpHAsI KOHLIEHTPAaLKs SKBUBAJICHTA BEILIECTBA B PACTBOPE;
MOJIsUIbHAs! KOHIIEHTPALMsI BELECTBA;

YV VY



» TUTp pacTBopa.

IIpakTnueckoe 3ansaTne Ne 4
Tema: OcHOBHBIE TIOJIOKEHUSI TEOPUHU AMEKTpoIUuTHUeCKoi auccounanuu (/). OcHOBaHUSA ¢ TOUKH
3penus teopun /1.

Ieab: 03HAKOMUTBCS C METOAAMM [TPUTOTOBJIEHHUS] pACTBOPOB TPEOYEMOM KOHLIEHTpaLUU

1.YuyeOHble BONPOCHI 3aHATHS:

1. Xumugeckas nocyna u 00opy1oBaHUE.

2. [TpaBuia mpUTOTOBIICHHS ¥ XPAHEHUS PEaKTHBOB.

3.MHCTpyKTaX 1O BBIMOJIHEHUIO J1a00paTOPHOI paboTHI: COOMIOAATH MpaBUiIa TEXHUKH 0€30TIaCHOCTH B
XUMHUYECKOHN aboparopuu Mpu pabdote ¢ Jad0paTopHbIM OOOpPYIOBAaHHMEM U KOHIIEHTPUPOBAHHBIMU
KHACIOTaMH

4. BeimosiHeHue 1ab0paTopHOi paboTHI.

4.1. IlpurotoBieHue pacTBopa IyTeM pa3z0aBiieHNs KOHLEHTPUPOBAHHOIO PacTBOpa

4.2. TIpurorosnenue pacTBopa U3 puKcaHasa

4.3. [IpurotoBiieHUE pacTBOpPa M3 HABECKH TBEPIOTO BEIIECTBA

3.3amura nabopaTopHOil pabOTHI

XuMnueckas nocyoa u peakmugpl: MepHble TUIMHAPBI BMECTUMOCTBIO ,10-25 Mit; CTeKIISIHHBIE

K0JI0b1 BMeCTUMOCTBIO 100-250 MiT; CTEeKIISSHHBIE TUIETKH, KAalleJIbHULIBI, apEOMETPbI; aHATUTHYECKHE
BECBHI, IINaTeNIb; BOPOHKH, CTEKJIIHHBIE NTAJIOYKH; KOHIEHTPUPOBAHHBIN pacTBOP HCI; NazB40;* 10 H.0
(X.4.), TUCTUIUTMPOBAHHAS BOJIA

5. Teopernueckasi 4acTh (AHHOTAIUA)
XuMuYecKas mocy/aa u odopaiieHmne ¢ Hero

Jlnst mpoBeneHUsI Pa3IUYHBIX ONBITOB TPUMEHSETCS CHEIUalbHas XUMHYECKas IoCy/a,
M3TOTOBJICHHAS U3 TOHKOCTEHHOTO WJIM TOJICTOCTEHHOTO JlabopaTtopHoro ctekia win dapdopa. [locyna
13 TOHKOCTEHHOTO CTEKJIa JOJDKHA OBITh YCTOWYMBA IO OTHOIIEHUIO K XUMHUYECKOMY B3aUMOICUCTBHIO
U K Koje- OaHmsiM Temreparypbl. Ilocyma, B KOTOpOH MPOBOMATCS pPEaKIMU TPH HarpeBaHHH,
M3TOTOBJISETCS U3 )KAPOCTOMKOTO MUPEKCHOTO CTEKJIa U KBapIia.

[TupekcHoe crekio comepxut ~ 80 % ABYyOKHCH KpeMmHHs, ~ 5 % menodeid u obiaagaeT HU3KUAM
KO3 puImeHToM pacuimpeHus; nmocyJa u3 Hero o0JaJaeT BBICOKOM TEPMHUYECKOW YCTOMYHMBOCTHIO.
Temnepatypa pazmaryeHus ctekia okoso 620°C.

Jlnia mpoBeseHUs peakuuil mpu Oojiee BHICOKOW TeMIleparype XMMHYecKas Mocyaa U3TOTOBIISAETCS
13 KBapueBoro crekia. KBapueBoe crTekio comepkut ~ 99,95 % nByokucu KpeMHHS, OTIMYAETCA
BBICOKOW TE€PMHUYECKON CTOMKOCTHIO, HHEPTHOCTHIO MO OTHOIICHHUIO K DSy XUMHUYECKHX PEarcHTOB
(kpome mnaBukoBO#l U ¢docopHO kucnoT). TemmepaTypa pa3MsArdyeHus KBapIEBOTO CTEKIa OKOJIO
1650 °C.

1. Cmexnaunas nocyoa.  Haumbonee YacTo B XHUMHYECKHX JIa0OpaTOpHUAX yIOTpeOseTcs
CTEKJISIHHASI TTOCy/1a, n300pakeHHas Ha puc. 1.

SYUUUss
T 0yl



1 — xumunyeckas nmpodupka (a), mpodbupka Bropua (0); 2 — cTakansi,
3 — KOJIOBI: TUIOCKOIOHHAS (), KoHu4eckue (0), KpyriaoJoHHas (B);
4 — xonba Bropra; 5 — CKJISIHKA JIJIs1 OTCAaChIBaHMsI; 6 — BOPOHKA;
7 — U-o0pazueie TpyOKH; 8 — peTOpThI; 9 — KanenbHble BOPOHKU
10— npoMbIBHBIE CKIISTHKY (@) ¥ OCYIIUTENbHAas KOJIOHKa (0);
Pucynok 1 — CrexnsiHHas nocyna
2. @apgoposas nocyoa

Kpome cTekIIssHHOM mocy/pl B 1a00paTopHOH MpakTuke mpuMensercs hapdoposas mocyna,
OCHOBHBI€ THITBI KOTOPOH M300paXKEeHbI Ha puC. 2.

74 of

1 — gamka; 2 — KepaMUYECKUN CTaKaH; 3 — TUTJIU C KPBIIIKaAMU;
4 — BopoHka broxnepa; 5 — cTymnka ¢ neCTUKOM
Pucynoxk 2 — ®apdoposas nocyma

Jly1s paboThl ¢ HEOOJBIIMMHU KOJMYECTBAMU BEIIECTB MPUMEHSETCS XUMHUECKas MOoCy1a MaJbIX
pa3MepoB U EMKOCTEH, HarpuMep, KoJi0bl EmkocThio 10, 25 mi; crakansl — 5, 10, 20 M u T.4.

3. Mepnas nocyoa

B nabGopatopubix paboTax OOBIYHO HCHOJB3YETCS CIEAYyIOIIas MepHas Tocyaa: KOJObl,
MUTIETKH, OIOpETKH, MEH3YPKHU.

Mepnvie xonowr (puc. 3, 1) ciayxaT Ui TPUTOTOBJICHHUS PacTBOPA TOYHOM KOHIICHTPAIMH H
MIPEJICTaBISIOT COOON IIIOCKOJOHHBIE KOJObI C JUIMHHBIM U Y3KMM TOpJIOM, Ha KOTOPOM HaHECeHa
TOHKasg 4epTa. OJTa OTMETKa IIOKa3blBaeT TpaHUIy >KHUIKOCTH, KOTOpas TMpU OINpeAeTeHHON
TeMIIepaType 3aHUMaeT yKa3aHHBIA Ha KoJioe 00beM. ['paHNYHAs MOBEPXHOCTh <OKUAKOCTh — BO3IYX)»
HA3bIBAETCS MEHUCKOM. ['Opji0 MepHOI KOJIOBI NIENal0T y3KHUM, MO3TOMY CPaBHUTEIBHO HEOOJBIIOE
U3MeHEeHHe 00beMa KUJIKOCTH B KOJIOE 3aMETHO OTpa)kaeTcsl Ha MOJIOKEHUU MeHHcKa. OTuéT ypoBHS
KUJKOCTU OTPEAETSAETCS MOJI0KEHUEM HUKHETO YPOBHSI MeHHCKa MepHble KOJIObI UMEIOT MPUTEPTHIE
npoOku. OObIYHO TpuUMeHsoTCS Kosiobl Ha 50, 100, 250, 500 u 1000 mun. [Tunemku ciyxatr s
TOYHOTO OTMEPHUBAHUS OINpPEAETIEHHOrO0 00BbEMa KUAKOCTH U TMPEACTABIAIOT CO00Il CTEKISHHbBIC
UWIMHAPUYECKHUE, OTTAHYTBIE CBEPXY U CHU3Y y3Kue TpyOku (puc. 3, 2a). B BepxHeil yacTu mumerku
MMeeTCsl OTMETKa, IMOKa3bIBaIoIIas, J0 KaKOro ypOBHS HYXXHO 3alOJHUTh CHHU3Y MUIETKY, YTOOBI
BBUIMTAs U3 He€ KUIKOCTh MMella 00beM, YKa3aHHBIM Ha numneTke. Yarie Bcero mojb3yrTcs MUIETKOM
émkocThio 10 mm 20 M. CymnmiecTByrOT MEPUTEIbHBIE TUIIETKH, UMEIOLIME BUJL Y3KOH IpalyupOBaHHOM
Tpyoku (puc. 3, 20) bwpemxu (puc. 3,3) mnpeaHa3sHAUYEHbI ISl BBUIMBAHUS M3 HUX CTPOTO
onpeaenéHHBIX 00bEMOB KUIKOCTH. OHHU TMPEACTaBISIOT COOOW JMUMHHBIC CTEKISHHBIE TPYOKH, Ha
KOTOpBIE€ HaHECEHa IIKaia ¢ JefeHusMH. Yaie Bcero nonib3yrores O6roperkamu éMkocTbio 50 mmu 100
MJI, TPaAYUPOBAHHBIMHM Ha AECATHIE IOJIM MWLIWINTpa. B HIKHEll dacTu OIOpEeTKH MMeeTcs KpaH.
WNHorpna B OropeTkax HET KpaHa, TOTJAa Ha KOHEL[ €€ HaJeBaloT OTPEe30K PEe3MHOBOH TPYOKH CO
CTCKJISIHHBIM IIIAPUKOM BHYTPH M CTEKJISTHHOM OTTAHYTOM BHHU3Y TpyOkoil. OTTsAruBas manbllaMu
PE3UHOBYIO TPYOKY OT HIapuKa, MOKHO CIyCKaTh >KUAKOCTh M3 OropeTku. HeoOxomumo cieauts 3a
TEM, YTOOBI OTTSIHYTBIH KOHEI] TPYOKH ObLT HaIeJIO 3aI0JIHEH CIMBAEMOM KUAKOCTBIO.



LI

1 — mepnas xonoa;
2 — IMTIETKH: a) CTEKJISTHHBIE IWINHAPUIECKUE U 0) MEPUTEIBHBIC;
3 — OropeTku
Pucynoxk 3 — Mepnas nocyna
MepHnvie epadyuposannbie yuauHopsvl u meH3ypku (puc. 4) MPUMEHSIIOTCS JJisg TpyOOro oTMEpUBAHUS
KHUJKOCTEN U OBIBAIOT pa3IMUHbIX éMKocTel: 5, 10, 25, 50, 100, 150, 250, 500, 1000 u 2000 m.

E
gl

Pucynok 4 — MepHble IMUIMHIPBI U MEH3YPKa

BakHO IOMHHTB, YTO TOYHOCTH N3MEPEHUs 00beMa JOCTHIAeTCsl HEe TOJNBKO TOYHOCTBIO TPAJIyHpPOBKH, HO M COOIIOICHUEM MPaBHIT
10JIb30BaHKS MEPHOM MOCY10M:
1. T'na3 sxcriepuMeHTaTOpa JOJDKEH HaXOUTHCS Ha OTHOM YPOBHE C MEHHCKOM OTMEpPHBAEMON JKUIIKOCTH.

2.065beM NPO3PaYHBIX KHAKOCTEH OTMEPHBAIOT MO HIKHEMY MEHHICKY (DHC. 53), 06BEeMBbI HHTEHCHBHO OKPAIICHHBIX XKHIKOCTEH -
o BepxHemy (puc. 56).

Puc. 5. TIpaBunbHOE M3MepeHe 00bEeMOB HEOKPALICHHBIX (@) U OKpalleHHBIX (0) xuaKocTen

Kpome 3T0or0, B XUMHUYECKHX J1a00paTOPHSIX UCIOIb3YIOTCSl TAKUE BCIIOMOTATEIILHBIC CPENICTBA,
KaK IITaTHBBI ISl TPOOUPOK, CTEKISHHBIC MaJOYKH, IINATEIH, MPOOUPKOJEPIKATEIHN, KEIC3HbIC
IITaTUBBI C JICPKATEISIMU, @ TAK)KE HEOOXOIMMBIEC JUIsi paOOThl YCTPOMCTBA: CHIUPTOBKH, XHMHUYECCKHE
BECHI U DJICKTPUUECKHE BOAsIHBIC OaHu (puc. 6).

i /oy

1 — mwtaTHB U1 TPOOUPOK, 2 — CTEKIISIHHAS NaJlouKa, 3 — IINaTelb,
4 — mpoOupKoAepIKaTeNn, 5 — CHUPTOBKH, 6 — BECHI, 7 — JIEKTpHUECcKas BOJsHast OaHs,
8 — XMMHUYEeCKHEe BOPOHKH U UX KpeIJIeHne, 9 — ’KeNe3HbIN ITAaTHB ¢ AepKaTeseM
Pucynox 5 — BcrmomorarenbHbie CpeicTBa B XUMUUECKOM JabopaTopun
XUMHUYECKYI0O TOCYJly HHMKOI/Ia HE BBITUPAIOT IOJOTEHLEM H3HYTpU, B cClydae HaJOOHOCTH ee
BBICYILIMBAaHUE TPOU3BOAAT B CYIIWIbHOM IIKady (KpoMe MEepHOW MHOCy/bl, KOTOPYIO HUKOTJAa HE
BBICYIIMBAIOT HATPEBAHUEM).



4. Muvimve nocyovl XuMudeckas TOCyna Iepell IMPOBEISCHUEM OIbITa JOJDKHA OBITh TIATEIHLHO
BbIMBbITAa. BHauase ee MpoMbIBatOT BOJOIIPOBOJHON BOJIOW; €CIIM MPU 3TOM 3arpsi3HEHUS HE yIaJSIIOTCH,
HY’KHO IIPUMEHHTH CIIELMAJIbHYIO IETKY-Ep1l. Hu B K0oeM ciiydyae He pa3pelaercs MbITh I0CYy BOJAOM
C IIECKOM, TaK KaK Ha CTEKJE€ MOTYT IOSBUTHCS L@PANMHBI, BCJIEICTBUE YErO OHO TEPSET CBOIO
MIPOYHOCTh. Y IAJUTh 3arpsA3HEHUS MOKHO M XMMHUYECKUM IyTEM — IPOMBIBAaHHEM IOCYAbl XPOMOBOM
CMeChl0. OJTO 00ecHeunBaeT XOpOUIyH0 cMaduBaeMocTh crekia. llocne npombiBaHusS MOCY/bI
XpOMOBYIO CMECh BBUIMBAaIOT OOpAaTHO B CKISHKY (HO HE B BOJOINPOBOJHYIO PAaKOBHMHY), MOCYILY
TIIATEILHO MOIOT BOJOMPOBOJAHOM BOJOM, a 3areM 2-3 pas3a OIOJACKMBAIOT JUCTUIIIMPOBAHHOM.
WNHorpa nist MbIThs OCY/IbI IPUMEHSIOT CIIUPTOBOM PacTBOP ILIETIOYH.
B Ouoxumudeckoi, 1ab0paTopHOM, aHAIUTUYECKOU, CAHUTAPHO-TUTUEHUYECKOH, (PapMalieBTUYECKON
MIpaKTHKE, HCCIEA0BATENI0, Bpady, (apMaleBTy NPUXOIUTCS TOTOBUTH pas3iMyHble pacTBOphl. s
MPaBWJIBHOTO  NPUTOTOBJIEHUS PAacTBOPOB  33/JlaHHOM  KOHIIEHTpallUd  HEOOXOAMMO  BIIAJETh
ONpEJENIEHHBIMU 3HaHUSAMM U yMeHusMU. OCHOBHOW omepanueldl B NPUTOTOBIEHUU pPacTBOPOB
SABIIIETCS M3MEpEeHHe O0O0beMa pacTBOpa, BBINOJIHEHHOE C TIOMOIIbI0 H3MEPUTEIbHOM MOCYIbI
onpeneneHHo BmecTuMocTH. CymectByer 3 crmoco0a NPUTOTOBJIEHHS PAcTBOPOB 3aJaHHBIX
KOHIEHTPALIHIA:

» U3 HaBecKH TBEPJIOTO BEIICCTBA.

» PasbaBienunem OoJiee KOHIICHTPUPOBAHHOTO PacTBOpA.

» W3 dpuxcanana.
KOHHGHTpaHI/IIO IMPUTOTOBJICHHOTO pacTBOpa YTOYHAIOT KOJIHMYCCTBCHHBIM XUMHUYCCKUM aHAJIN30M,

HampuMep TUTpoBaHHEeM. TUTpoBaHMe- Mpollecc MEAJICHHOIO NMPUIMBAHMS, 10 KarliiM, pacTBopa ¢
TOYHO M3BECTHOM KOHLIEHTpalued - THTPAHTA, K TOYHOMY OOBEMY pacTBOpa OMpPEIENISIeMOro
BEIIECTBA, C IIEJbI0 YCTAaHOBJEHUS HX OOBEMHBIX COOTHOWIEHHH. TuTpoBaHuWe MPOBOAAT [0
YCTaHOBJICHUSI MOMEHTA 3KBUBAJEHTHOCTH- COCTOSIHUSI CUCTEMBI, B KOTOPOM aHAJIMTUYECKasi peakius
MpouuIa TOJHOCTBIO. MOMEHT SKBHUBAJEHTHOCTH (UKCHpyeTCs C TIOMOUIbIO  CBHJIETEINIeH -
HHIMKATOPOB.

4.BbinoJiHeHue J1a0opaTOPHOH padoThI

1. [IpuroroB/jieHHe PacTBOPA U3 HABECKH TBEPAOI0 BelIeCcTBa
AJITOPUTM JIeficTBUIA
1.Cnenath pacuer HaBECKH.

Ilpumep 1. Paccuutarp wmaccy Hatpusi Terpabopara NaxBsO7:10H,0O, Heobxomumyro s
MPUTOTOBIIEHUST pacTBopa o0bemoM 250 M1 ¢ MOJsIpHOW KOHIeHTpanueil sxBuBaneHTa 0,1 Moiw/i,
HCIIOJIb3YeMOT0 JIJIs1 KUCIOTHO-OCHOBHOTO TUTPOBAHHMSI COJISTHOM KHUCIOTOM MO peaKiuu:
Na2B4O7+2HCI+5H20 = 4H3BOs+2NaCl.

Pemenne.

W3 ypaBHEeHMs] BUIHO, YTO SKBUBAJICHTOM HATpusi TeTpabopara sBISETCS YCIOBHAs YacTHIla, paBHAs
MOJIOBMHE €r0 MOJIEKYINbI (OJJHOMY HOHY BOAOPO/a SKBHUBAJICHTHA MOJOBHHA MOJIeKyIbl). KomnmdecTBo
SKBHMBAJIEHTA HATpUs TeTpabopara, HEOOXOAUMOE Al MPUTOTOBJICHHS 33IaHHOTO PacTBOpA:
n(I/2Na2B40O7-10H,0)=V-C(l/2Na2B407).

[ToacraBnsieM AaHHBIE U3 YCIOBUS 3a/Ia4H:

1(1/2Na2B407-10H20)=0,251-0, Imoas/1 = 0,025M016
m(NazB40O7-10H20)=M(l/2Na2B407-10H,0)-n(l/2Na.B1O7-10H20)

m(Naz2B407-10H20) = 0,5 381,4r/mo116°0,025M0115=4,7675T.

Janee, uMes Maccy HaBECKH MCXOJIHOTO BEIECTBA, JIETKO PAacCUUTaTh TUTP (IO BHIIIE MPEIOKEHHBIM
dbopmMynam) u nanee nMeperTH Ha pacyeT KOHIIEHTpAUKU pabovero pacTBopa.



C(1/ZX) = T(X)-1000/M(1/ZX).

2. B3BecuTh Ha aHAIMTUYECKUX Becax ([UIsl IPUTOTOBJIEHUS IEPBUYHOTO CTAaHAAPTHOIO PacTBOPA) WM

Ha TEXHUYECKHUX Becax (IJIs MPUTOTOBJIEHUS! BTOPUYHOIO CTaHIAPTHOTO PacTBOPA).

3. [leperecTr HaBECKY B MEPHYIO KOJIOY HYXKHOTO 00ObeMa.

4. lo6aBUTH BO/IY B KOJIOY 10 METKHU U TIEpPEMEIIATh.

5. CrangapTu3upoBaTh BTOPUUHBIM CTaHIAPTHBIA PacTBOP.

2.I1puroroBiieHHe pacTBOpa U3 (puKcaHaIa

dukca”Haa (CTaHAAPT-TUTP, MEPBUYHBIM CTAHAAPT) — 3amasHHAs aMmIlyla, COAEpKallas TOYHOE

KOJIMYECTBO XUMHUYECKU YUCTOIO BEILIECTBA, B3STOI'O WM B BUJIE HABECKHU, WM B BUJE €r0 pacTBopa, U

IIpeHa3HayeH J1j1s1 ObICTPOro MPUTOTOBIIEHUS PACTBOPOB € 3apaHee N3BECTHOM KOHILIEHTpallel
AJITOpUTM JeificTBUI

1. BoiOpats MepHY0 K010y B COOTBETCTBHH C TPEOYEMbIM 00bEMOM IIPUTOTOBIISIEMOIO PacTBOpa.

2. OOMBITH aMITyn1y (prkcaHana ¥ pa3OuTh OOMKOM HaJl BOPOHKOH B KOJIOE.

3. Ilepenectu cofepKUMOE aMITyJIbl Yepe3 BOPOHKY B BEIOpAHHYIO MEPHYIO KOJIOY.

4. TIpoMbITh aMITylly Yepe3 BOPOHKY B KOJIOY.

5. lo6aBuTH BOly B KOJIOY /10 METKHU U NEpEMEIIATh.

3.IlpuroroBJjieHne pacTBopa myTeM pa3daBJjieHHs] KOHIIEHTPUPOBAHHOTO PacTBOpa

AJITOPUTM JeiicTBUI

1. OnpenenuTs MIOTHOCTh UCXOTHOTO KOHIIEHTPUPOBAHHOTO PacTBOPa C MOMOIIBIO apeoMeTpa.

2. Cnenatpb pacyeT 00beMa KOHIIEHTPUPOBAHHOTO PacTBOpA.

pumep 2. Kakrie 00beMbI CONSTHOR KUCIOTHI IIIOTHOCTBIO 1,07 T/MIT ¥ BOABI HEOOXOANMO B3SITh JUTsl Mpurotosienus pactopa HC1
oobemom 100 Mt ¢ MonsipHO# KoHIeHTpanuei 0,1 monb/n?
[TnorHocTh NcxoaHoro pacrBopa HC1 u3MepsroT apeoMeTpoM U B CHPaBOYHHKAX IO IUIOTHOCTH OMpeieisitoT MaccoByto oo HC1 B
pactBope: W (HC1) = 14% nmm w (HC1) = 0,14.
Pewennue.
a) Paccuntats konmdectBo (Mosb) u Maccy (r) HC1, HeoOXoanumble AyIsl MPUTOTOBICHUS 331aHHOT'O PAacTBOpA!
n(HCI) = C(HCI)-V(p-p) = 0,1 0,1 = 0,01 mons, m(HCI) = M(HC1) n(HCI) = 36,5 0,01 = 0,365r. 6)paccuntath Maccy HCXOJHOTO
pactBopa HC1, comepxarero tpeGyemyro maccy HC1
(0,365 r).
m (p-p) = m(HC1)/w (HC1) = 0,365 /0,14 =26 .
3Hast MacCy U IJIOTHOCTh PAacTBOPa, PACCYUTATH €r0 00bEM:
V (p-p) = m(p-p)/p(HC1) =2,6 r /1,07 r/mn = 2,5 mi.
3. OTMepuTh HEOOXOTUMBIN 00BEM KOHIIEHTPUPOBAHHOTO PACTBOPA IIHJIMHIPOM.
4. HepeHeCTI/I KOHHCHTpHpOBaHHBIfI pacTBOp: a) B MCPHYIO KOJ'I6y HYXXHOT'O OGLeMa; 6) B HEMCPHYIO
XUMHUYCCKYIO TIOCYNY IS IPUT'OTOBJICHUA paCcTBOpa € MacCOBOM I[OJ'ICﬁ BCHICCTBA B PaCTBOPC.
5. Jlo6aBuTH: a) BOJBI B MEPHYIO KOJIOY /10 METKH; 0) pacCYUTAHHBII 00beM BOJbI B
COOTBETCTBYIOLIYIO XUMHUUYECKYIO IIOCYY.

6. PacTtBOp mepemeniats.

IIpakTuyeckue 3ansaTus: Ne 4-5 .
IIpuroros/jieHue pacTBOPOB € 32JaHHOI KOHIEHTPALHEH.

KonuenTpanus pacrsopos
Lenp npakTH4yeckor padoThI: peuieHue 3aaa4 no teme «KoHneHTpanus pactBOpoB»

Conepmafme H N0CJIeA0BATEIbHOCTH BbINOJHEHHS 3aJaHUI

1. IIponeHTHAS KOHIICHTPALIKSL.




3amaua 1. Ckonpko rpaMMOB cyibdara HaTpus notpedyercs ans npurotosienus 200 T 20%
pactBopa?

3agaua 2. B 150 r Bogs! pacTBOpUIIK 25 T aMMUAYHOM cenuTpbl. OnpeaenuTh NPOIEHTHYIO
KOHIICHTPALIMIO TIOJTY4YEHHOTO PacTBOpa.

3agauya 3. CkoibKO rpaMMOB THJIPOKCHIA HATpuUs oTpedyercs i npurorosyieHus 300 mu
10% pactBopa ¢ ioTHOCTRIO 1,1 T/MIT?

3anaua 4. Kaxoii 066em 30% pactopa KOH 1. 1,29 r/mn notpeOyeTcst [yt HeHTpain3anuu
pacTtBopa, coaepkaiiero 24,5 r cepHOil KUCTOTHI?

3agaua 5. OnpenenuTs MOJIIPHOCTH pacTBopa B S0 Mi1 koToporo conepxkutcs 5,6 r KOH.

3agauab. [notHocTs 35% pactBopa cepHoit KucinoThl paBHa 1,26 r/mi. OnpenenuTsb
MOJIIPHOCTH PacTBOpA.

3agaua 7. K pactBopy ruapokcuaa Harpus nooasmiu 200 ma 0,3 M pactBopa cynbdara Meu.
OmnpenenuTh Maccy BBIJCTUBIIETOCS OCA/IKA.

3agaua 8. Kakoii 06bem 2 M pacTBopa cepHOM KUCIOTHI HEOOXO0 UM ISl PEAKITUH C
pactBopom, coaepsxkanuMm 10,4 r xmopuaa Oapusi?

3agaua 9. B 400 M pactBopa comepxkutcs 19,6 v H3POs. Onipenennts HOpMaIbHOCTH
pactBopa.

3agaual9. Kaxoit o6bem 20% pactBopa K2COz . 1,19 r/mn notpeOyercs Ui MIPUTOTOBICHUS
500 mn 0,5 H pacTtBOpa?

3agaua 11. K 250 mi 0,5 1 pacTBOopa kapOoHaTa HaTpUs 100ABUIM HEOOX0IUMENH 00beM
HUTpata Kanpius. Onpeaenure Maccy 00pa30BaBILIErocs Ocaka.

Cojaep:kaHue M OCJ1€10BATeIbHOCTH BbINOJIHEHHUS 3aJaHUIi

Oumnpit 1. Ilpurorosienue pacreopa Nel.
Paccunraiite Maccy BemiecTBa v BOJIbI, HEOOXOAMMBIE ISl TPUroTOBJIeHUs pacTBopa Nel. C

MTOMOIIBIO0 BECOB OTMEPHTE HEOOXOIMMOE KOJIMUECTBO TBEPAOrO BEHIECTBA U IIEPEHECUTE €ro0 B CTAKaH.
Paccuuraiite 06beM BOJIbI, HEOOXOIUMBIN I PUTOTOBICHHS pacTBOpa (IJIOTHOCTH BOJBI 1 I/Mi).
MepHbBIM HUIMHIPOM OTMEPhTE BHIYUCIECHHBIA 00BEM BOJIbI U IPUIICHTE €r0 K BEIIECTBY B CTAKaHE.
[lepemennuBas coaep>KMMOE CTakaHa CTEKIISTHHOM Majgo4ykoi, 100eiHTech MOJIHOrO PACTBOPEHHUS
BEIECTBA

OngbIT 2. [IpuroroBjenne pacreopa Ne2.
Paccuunraiite 06eM BOJIbI, KOTOPHBI HE0OX0IUMO H00aBUTH K pacTBopy Nel mns

MPUTOTOBIEHUS pacTBopa Ne2. MepHbIM LMIHMHAPOM OTMEPHTE BHIYUCICHHBIH 00bEM BOJbI U
npuieiite ero k pactsopy Nel. Onpenenure maccy noiqydeHHOro pactsopa Ne2.

Oumnpit 3. IIpuroroBjenne pacreopa Ne3.

Paccumnraiite Maccy BeliecTBa, KOTOPYIO HEOOX0AUMO JOO0aBUTH K pacTBOpY N2 st
npuroToBieHus pactsopa Ne3. C moMoIIb0 BECOB OTMEPHTE HEOOXOAMMOE KOJIUYECTBO TBEPAOTO
BellecTBa U 100aBbTe ero k pactBopy Ne2. [lepememmuBas cogepKUMoe CTakaHa CTEKJISTHHON
MaIo04yKoil, ToOeHTeCh MOTHOTO PACTBOPEHHUS BEIECTBA

B BoJie. Onpeiennute Maccy MoJiydeHHOTro pactBopa Ne3.

IIpakTnueckne 3anaTusa: Ne6. Peakunu moHHOro od0MeHa (camocrositeibHas padora)
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Heanb npakTH4ecKkoi padoThbl: BCIIOMHUTH BaXKHEHUIIINE MOHATUS U 3aKOHBI XUMUU
ConepxxaHue 1 M0OCJIeI0BATEJIbHOCTH BHINOJHEHNUS 3aJaHU I

1. Hanummre YpaBHCHHUA AUCCOLNMAU CICAYIOINUX BEUICCTB!

Na,COs= AlI(NO3)3=
AlCls= Li2SO4=
Ba(OH).= KOH=
H2SO3= NaszP=

2.HamumuTte y paBHEHHS CIEQYIOIIUX peakuid B MOJIEKYJISIPHOM, IOJHOM HOHHOM
COKpAIIEHHOM MOHHOM BHUJE. YKaXUTE peaklnio, KOTopasi HE UIET B pacTBOpE, 00bACHUTE MoYeMy?

a. NaOH + H3PO4= n. NaxSOs+ BaClo=
6. NaxCOsz+ H2SO4= e. NaOH + FeClz=
B. NaOH + Ba(NO3).= K. CuClz + H2SO4=
r. AgNOsz+ HCI= 3. CuSOs+NaOH=

3. Hanummure BO3MOXHBIE MOJHBIE HOHHBIE W MOJIEKYJISIPHBIE YPAaBHEHUS PEaKIMM, s

KOTOPBIX UMCIOTCS CICAYIOIHUE COKPAICHHBIC MOHHBLIC YPABHCHUA.

Ba®* + SO4>3 BaSOs4
H*+ OH = H.0
Ag*+ Cly AgCl
MonekyssipHbIe, TIOJTHbIE HOHHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKI[Hii
Ha3Banue u BanenTHOCTBH XuMuyeckasi HasBanue
XHMHYECKHI CUMBOJI XUMHYECKOIro (])opMyﬂa
XUMHYECKOI'O 3JIEMEHTAa 3JIECMEHTAa B
COCIUHCHUAX
Kamuit K | KOH IM'mapoxcun kanus
Harpuit Na 1 NaOH IM'uapoxkcun HaTpus
Keneso Fe 2 Fe(OH): I'mapokcu sxenesa 2
Keneso Fe 3 Fe(OH)s3 I'mapokcu xenesa 3
Menp Cu 1 CuOH I'uppoxeun meau 1
AIOMUHAN Al 3 Al(OH)3 ['mapokcua artoMUHUS
Kanpuuit Ca 2 Ca(OH): I'uapoxcua meau
Bapuit Ba 2 Ba(OH)2 I'mapokcun 6apus

4. Hanuute ypaBHEHHUsI IPOIIECCOB TUCCOIMALIUN OPTOPOCHOPHON KUCIIOTHI,
THJIPOKCUA Kalus, Cylb(ara aTlOMUHHUSL.
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Oprodochopnas kuciaora H3PO4=3H+PO4 (crenenp okuciaenust H + : PO4 3-)
I'mapooxenp kanust KOH = K+OH Crenens oxucnenus K + ; OH- Cynbgat ammoMuHus
Al2(S03)2 = 2Al+ 3504 crenens okucienus Al 3+ SO4 2-

5. .Hanumure Xxumudeckue popmyibl U3BECTHBIX BaM OCHOBaHHWM U HA30BUTE HX.
Omnpenennure BaJICHTHOCTh XUMUYECKOTO 3JIEMEHTA B COCIMHEHUSX.

Ha3BaHue U XUMUYECKUI BanenTHocTh Xumnueckas HaszBanue
CHMBOJI XHMU9€CKOT0 XHMHYECKOT0 YJIeMEHTA ¢opmyna
3JIEMEHTAa B COCIMHEHUAX
Kamnit K | KOH I'mapoxcua kanus
Hatpunii Na 1 NaOH I'unpoxcun HaTpus
Keneso Fe 2 Fe(OH). 'mapokcu xenesa 2
Keneso Fe 3 Fe(OH)s3 I'mapokcu xenesa 3
Menb Cu 1 CuOH Iunpoxcun meam 1
AmoMuHUI Al 3 Al(OH)3 ['mapoxcua amoMuHUS
Kanpuuii Ca 2 Ca(OH): I'mapokcua meau
bapuwii Ba 2 Ba(OH). I'mapokcua 6apust

6. CocTtaBbTe ypaBHEHHSI PEaAKITUH:

1. I'unpoxcuna Hatpus ¢ consiHol kuciaoroid. NaOH+HCI=NaCl=H,0
— XJIOpHUJ] HATPUSA+BOIA
2. I'mnpoxcuna xenesa (I11I) ¢ cepHoit KuCIOTOM.

2Fe(OH)3+3H2S04=Fe2(S04)3+6H20 — cynbsdar xenesa 3 + Boja.

7. Hamumwre ypaBHEHUS PEAKIIMS JIJIS CIICAYIONIUX MMPEBPAICHU:

Ca — Ca0O — Ca(OH)2 — CaCI2

[ToanuimTe Ha3BaHUS MOJTYYUBIIUXCS BEIICCTB.

Ca+0,=Ca0 — kanbIHui+KUCIOPOI=0KCH/I KATUIIHS

CaO+H,0=Ca(OH)2 — oxcua Kajablus+BOAa=TUAPOKCH]] KAIbIIUS

Ca(OH),+HCI=CaCl+H20 — ruapokcu KaubIusa+CoIstHas KHCIOTa=XJIOPH/T
KaJbua+BOA

8. O0BsICHUTE, KAKOE€ CBOMCTBO TallIéHOW M3BECTH MO3BOJISET €€ MCIOJIb30BaTh B
CTPOUTENBCTBE, B TEXHUKE KaK CB3yIOmui Matepuan. OTBEeT MOATBEPAUTE ypaBHEHUEM
peaxiuu.

Ca(OH)2+C0,=CaCO3 raméHas u3BeCTh pearupyeT ¢ YIIEKUCIBIM Ia30M BO3/yXa U
MOJTy4aeTcsl HepaCTBOPUMBII Mel (M3BECTHSIK).

9. I'me em€ npuMEHAIOTCSI OCHOBaHMSI B MATMHOCTPOEHUU?

B MamumHOCTpOEHNH, B CTPOUTETBCTBE KUCIOPO UCIIOIB3YETCSI ISl CBAPKH U PE3KH
MeTayuioB. ['oprounii ra3 aneTuieH, cropas B TOKe KUCJIOPO/a MO3BOJISET MOTYIUTh
temneparypy B 300°C.

2C2H2+502=4C0O2+2H20+remnora areTuneH.




I'maBHBIMU TOTPEOHOCTAMHU KUCIOPOIA, KOHEUHO, SBISIETCS SJHEPreTHKA, METAJUTYPTUs U
XUMUYECKas IPOMBIIIIEHHOCTb.

DNEeKTPUUECKUE U TEIUIOBBIE CTAHINH, pabOTaroIKe Ha yriie HeTH WK IPUPOJTHOM
rase, UCTOJIb3YIOT aTMOC(EPHBIN KUCIOPOT sl CKUTAHUS TOIUIMBA.

IIpakTnueckas padora Ne6
ITo Teme: «I'maposus cosein»
Heap padoThl: n3ydyeHUEe TUIPOJIU3A COJIEH pa3HbIX THUIIOB.
3agauu padoThI:
1. HayuuTbcs onpenensats peakiuio Cpebl pacTBOPOB COJIEH pa3IMYHBIX TUIIOB.
2. UccrnenoBaTh pacTBOpBI  pa3iMYHBIX COJIEH Ha TPOTEKAHWE PEAKIMHA THAPOJIH3A.
OTtpaboTaTh HaBbIKK COCTABJICHUS YPaBHEHUN peakifil ruaponsa.
3. OrpaboTaTh HaBBIKM OSKCIEPUMEHTAIBHONH pabOThI, cOOMIONas TMpaBWJa TEXHUKH
0€30MacHOCTH MpU padoTe B KAOMHETE XUMUH.
KpaTkue TeopeTnueckue cBeeHuUsl.

Pacnag »nexkTpoiuTOB HAa MOHBI NPU PACTBOPEHHWHM B BOJE WJIM paclliaBICHUH
Ha3bIBAETCS DJIEKTPOJUTHUECKON AuccOolManMend. OJeKTPOJIMTHl — BEIeCTBa, MPOBOJSIINE
NIEKTPUUYECKMH TOK B PACTBOPEHHOM WM pacIUIaBIeHHOM cocTosiHuu. K anekrposauram
OTHOCSTCS BELIECTBA, UMEIOLUE HOHHYIO CBSA3b: COJIM, OCHOBAHUS, MOJISIPHBIE MOJIEKYJIbI KHUCJIO.
Knaccudukanus snexrposmutoB npuBenaeHa B Tabmuie 1. BemectBa, KOTopbie B paCTBOPEHHOM
WIA PpaCIUIaBJIEHHOM COCTOSSHUM HE TMPOBOJAAT  3JIEKTPUUECKOrOo TOKA, HAa3bIBAIOTCSA

HCOJICKTPOJIMTAMMU.

Tabauya 1. Knaccughukayus snekmpoaumos

Crenenb
anekTpoiuTudeckoi | Cuiia 3JeKTposiuTa Ipumepwi
JIMCCOIIMALINN
KUCIIOTBI H»S04, HNO3,HCI, HBr, HI
a > 30% cuibHble | ocHBanus | Me" (OH)n P., M. B BozE
COJIH P. B Boze
KHCJIOTEI HF , H2S03, H3POq
3% < a<30% cpenHue
octoBanust | Fe(OH)3
KUCJIOTBI H-S, H2.COs3, H.Si03, CH3COOH
a<3% cnabeie | ocHoBanus | Me" (OH)n H. B Bome u NH.OH
COJIH M. B BOZIE




[TUIposIH3 CONTM - B3aMMO/ICHCTBHE HOHOB COJIM C BOJIOH, Korja obpasyercs ciaadbiii sinexTponut [HY]
= [OHT] - cpena neiirpansnas, [H'] > [OHT] - cpena kucnas, [OH] > [H'] - cpena menounas.
B 3aBucumocCTH OT CBOEro COCTaBa COJIM MO-Pa3HOMY PEarupyroT ¢ BOJOH, IO3TOMY MOKHO BBIJICIUTh

4 THITa THAPOJIN3a COJICH, KOTOPBIC MPEICTABICHBI B TAOIHIIE 2.

Tabauya 2. Tunel euoponuza conei

1. Conv 0b6pazosana kamuonom cna6oco
OCHOBAHUSL U AHUOHOM CUTLHOU KUCTOMbI.
(CuClz, NH4CI, Fe2(S04)3 — ruaposus mo
KaTHOHY)

CuClkSs Cu?* +2CrI

H.O S H' + OH

Cu®* +2CI'+ H" + OH'S CuOH* + H*+ 2CI

Bowisoowr: [ H'] > [OH] = pH < 7 = cpena
pacTBopa Kucias = OKpacka MHIMKATOPOB

HU3MCHACTCA

2. Conb 06pazo6ana KAMUOHOM CUTLHO2O0
OCHOBAHUSL U AHUOHOM CIAOOT KUCIOMBI.
(K2C03, NazS — ruaposns 1mo aHuoHY)
KoC035 2K* + C0s*

H,0 S H* + OH

2K* + C03?+ H* + OH S HCOs3 + 2K* + OH"
Boisoowi: [ H'] <[OH] = pH > 7 = cpena

pacTBopa IIeJ0YHas = OKPacKa HHAUKATOPOB

HU3MCHSCTCA

3. Conb 0bpazosana kKamuoHom ciaboco
OCHOBAHUSL U AHUOHOM CAOOU KUCTOMb.
((NH4)2CO3, CH3COONHj4, Na,CO3—
THJIPOJIN3 10 KATUOHY U TI0 aHHOHY)

Fe, (CO3)3S 2Fe 3% + 3C0s%

H,O S H' + OH°

2Fe ¥ +3C0s>+ H' + OH'S Fe (OH)3l+
C0.T + H20

UIET JI0 KOHIIA

Bui6oowl: Xapakrep cpeibl onpeensercs
OTHOCHUTEJIBHOM CUJIOM KUCIIOTHI U

OCHOBAHUA.

4. Conb 06pazo8amna KAaMUOHOM CUTLHO2O
OCHOBAHUSL U AHUOHOM CULHOU KUCLOMbI.
(ruaponmsy He moaseprarores (NaCl, K2SOs,
Ba(N03)2).

NaCl $ Na" + CI

H,O S H' + OH

Na*+Cl' + H"+OH S Na* + CI' + H" + OH
Bovisoowi: [ H'] =[OH] = pH =7 = cpena

pacTBOpa HeMTpalibHasi = OKpacka

HHJIUKATOPOB HC U3MCHSCTCA

IIpudops! M peakTUBBI:




- pacTBOpHI coJieii: KapOOHAT Kajusi, KapOOHAT HATPHs, HUTPAT Kalus, Cyabpar aIlOMUHUS,
cynbdar xemeza (III), cymedar memm (II), xmopun xenesza (1), xmopua HATpHS, XTOPUT
IIUHKA;
- YHUBEpcaJbHas WHIUKATOpHas OyMaxkka, MITaTUB C MpPOOMpPKaMH, NpEIMETHBIE CTEKIIa,
MUTIETKA, CTEKJISTHHAS MaJI0YKa.
IMopsiiok BbINOJIHEHUSI Pa0OTHI.
OnbiT Ne 1. UcnibiTaHMe pacTBOPOB cosiell MHAMKATOPOM. I'uaposus cosei.

Xon paboTel: Ha mosiocky yHUBEpCaIbHOM MHAMKATOPHON OyMaru HaHECTU MUMETKOM 10
OJIHOM Kariu pacTBOpa KaXKJ0M COJIU (U3 CNUCKA peaKkmueos).

Odopmienue otueTa: pe3yabTaThl HAOMIOICHU 3aHECTH B TaOuIry Ne3.

Tabauya 3. Onpedenenue cpedvl pacmeopos coJel

L[BeT nHIMKATOPA KaknMu 0CHOBaHUSMH U KACIOTaMHU
Dopmyna conu Heiitpanen | Kucnas [enoynas

cunrormar (P o coaRrmarx (1)

1. KoCOs CUHUTL kt 7 ocnosanusa u an {4 xucromoi

2.Na,COs3

3. KNOs3

4. Al>(SO4)3

5.Fe2(S0a)3

6.CuSO4

7.FeCls

8.NaCl

9.ZnCl;

3aoanue. Tlocne 3amoyiHeHUs TAOIUIBI COCTABHTE YPAaBHEHUS PeaKIMii THIPOIM3a COJIeH,
PacTBOPBI KOTOPBIX MMEJH, KUCIYIO WIH LIEJIOYHYIO cpelly pacTBopa. C MOMOIIbI0 YpaBHEHUN
peakiuii O0bSICHUTE MPOUCXOSIINE PEAKIUH.
OnpIT Ne 2. [TosrydyeHnne cojiv KapOOHATA AJTIOMUHMS M HAOJII0/IeHNe 32 eé THAPOJIU30M.
Xoa paboter: K 1 mn pactBopa conu amtoMuHusi mnpuiiedTe 1 mMi pactBopa kapOoHaTa
HaATpHUSL.

O(i)OpMJ'IeHI/Ie 0T4YCTa: 3alncaTb Ha6J'IIO,I[eHI/I$I " YpAaBHCHHC ' ApPOJIn3a B Ta6J'II/II_Iy2

YcioBus MpoBEAECHUS. HaoOmronenus YpaBHeHus ruapoaunsa. BeiBoj

ypaBHeHI/Ie ruapoJinsa:

Al (SO4)3 + 3Na2CO3— Al (CO3)3+3Na2S04
Al; (CO3)3 S2Al 3 4+ 3C0s*
HO0S OH + HY




2A13" + 3C0O37+0OH + H" 5 AI(OH)3!l+ CO21 + H20 uznér 10 xoHna
OnbiT Ne 3. JkcnepuMeHTAJNIbHAS 3a/1a4a.

Xon pabotel: B TpEéX, mpoHyMepoBaHHBIX, MNPOOHPKAX HAXOIATCS PACTBOPHI COJICH:
K2S0s3, Al(NO3z)3, NaCl. Onpenenurte, B kKakoii mpoOUpKe HAXOIATCS JAHHBIC COJIH.

AJITOPUTM NPOBeJeHHS OIBITA N0 ONpe/ie/IeHUI0 BelecTB:

1. JIoTpOHYTbCSI CTEKISHHBIMU MaJOYKaMHU W3 MPOHYMEPOBAHHBIX MPOOUPOK 10
WHIAMKATOpHOW Oymara, 3amucaTh [BET WHAMKATOPHOW Oymara W cjAejaTh 3aKIIOYeHHe O
peaxkiuu cpeabl pacTBopa.

2. 3anucarh ypaBHEHHE T'MIPOJIU3a MPEAJIOKEHHBIX COJIEH U ClIeNIaTh BBIBOJbI (Ha30BUTE
cpeay pacTBopa KaKIoH! Con).

3. ComnoctaBuTh (POPMYIIBI COJIEH U IBET MHAUKATOPHON Oymaru.

Odopmienue otuera: 3anucath HaAOIIOIEHUS U YpaBHEHUE THAPOIN3a B TAOJIUILY:

Dopmynel conen et WHIMKATOPHOM | YpaBHEHHE T'MIPOJIN3a, Cpella pacTBOpa
Oymaru

1. K2SOs

2. AI(NO3)3

3. NaCl.

BbiBoabI 110 padoTe (0OTBETUTH HA BONPOC).

Kaxk peakuus cpenpl pacTBOpPOB 3aBHCHUT OT THIIOB COJICH?

IIpakTuuyeckas padora 7-8

CocraBieHne ypaBHeHHUIl peakuuii OKUcJIeHUusi—-BoccTaHoBIeHus1, [londop ko3¢ dpuuneHToB B HUX

Leab padoThI: COCTABICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI METOJIOM 3JIEKTPOHHOr0 OajaHca,
orpenesieHue okucutens, Boccranosurens (OK03, OK05)

3agaum padoThI: 3aKPEIUThH 3HAHMSI IO COCTaBIeHUIO ypaBHeHHH OBP MeTomoM 31ekTpoHHOr0 OanaHca.
MosicHenus k padore:

B pesynprare n3ydeHus XuMun Ha 6a30BOM YPOBHE CTYIEHT IOJIKEH:

3HATh/MIOHUMATD:

- Ba)XXHEHIIINE XUMUYCCKUE TOHSTHUS: BCIICCTBO, XUMHYCCKHUI OJICMCHT, CTCIICHb OKHUCICHUA, OKUCIUTCIIb U
BOCCTaHOBHUTCIIb, OKHMCIICHHUC U BOCCTAHOBJICHUC,

yMeThb:

- OIpEACIATh: CTCIICHDb OKUCICHUA XUMHUYCCKHUX 3JICMCHTOB, OKHCIIUTEIIb U BOCCTAHOBUTEIIb, ITPUHAIICKHOCTD
BCHICCTB K Pa3JIMYHBIM KJIacCaM OPraHHYCCKUX COCI[I/IHCHI/IfI;

- UCIIOJIb30BATb HpI/IO6peTeHHBIC 3HAaHUA U YMCHHS B HpaKTH'—IeCKOﬁ JIeSITeTbHOCTH U TIOBCEIHEBHOM KH3HU
AL

- IOHUMAaHM B3aMMOCBSA3HU yqe6H0r0 opeameTa ¢ 0COOCHHOCTAMU npoq)eccnﬁ u HpO(I)eCCPIOHaHI)HOfI
ACATCIIBHOCTH, B OCHOBE KOTOPBIX JIC)KAT 3HAHUA 1O JaHHOMY y‘Ie6HOMy OpeamMeTy.




OcHallleHHe 3aHATH

1. T'abpuensn O.C. Xumus mis npodeccnii U criennaisHocTed TexHudeckoro npoduis [Texer]:
yueonuk/O.C.I"abpuemnsn, U.I'.OctpoymoB.-2-¢ u3g; crep.-M.: U3narenbckuii eHTp «Akanemusy»,-2016.-

c.97;

2. Pa3nmaTounblit MaTepual.

SaHaHHﬂ: ITo3HakOMBTECH C TCOPECTUUCCKUM MATEPUAJTIOM I10 TEME «OKHCIIHUTETEHO-BOCCTAHOBUTEIHHEIC
peakuumn». Breinonanurte HUKCIIPUBCACHHLIC 3a/1aHU .

1. Kaxmue coeiMHeHHs1 M NPOCThIe BeLeCTBA MOI'YT NPOSABJIATH TOAbBKO OKHUCJINTeIbHbIE CBOHCTBA?
Beinumure Takue BeleCTBA U3 NMPeJI0KEHHOI0 NepeyHsl, YKasKUTe cTelleHb OKUCIeHNUs
3JIeMEHTA-OKUCIUTENs:

Bapuanr 1 Bapuanr 2

NH;, CO, SO,, KMnO,,Cl,, HNO.. H.S SiO, P,0;, H,SO,, H,SO;, N,

1. Kaxwue coeanHeHHsI M MPOCThIe BeLeCTBA MOT'YT NMPOSABJIATH TOJIbKO
BOCCTAHOBHTeAbHbIE CBOiicTBa? BpInuimTe TakHue BellecTBA U3 NMPEAJI0KEHHOT0 NepeyHs,
YKa)KMTe CTelleHb OKHCJICHHS 3J1eMEHTA-BOCCTAHOBUTEISA:

Bapuanr 1 Bapuanr 2
H.S, HMnO,, Mg, Al,O;, KNO; H,SO;, NH; SiO,, P.Os, Fe

1. IlonOepurte K03()(PUIMEHTHI B cJIeyIOLINX YPABHEHHUSIX OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIX
peakuuii METOJ0M 31eKTPOHHOI0 0a/laHca, YKaKUTe OKHCJINTEIb H BOCCTAHOBHUTEIIb:

1. BapuaHT

1. NH;+ 0O, —NO +H,0

2. PH;+Cl,— PCl;+ HCI

3. Cu0O+NH;— Cu+N,+H.0

4. Zn+ H,S0, — ZnSO.+ H,S + 4H,0

5. KMnO, + N&a,SO; + H,SO,— MnSO, + Na,SO, + K.SO, + H,O

1. BapuaHT

1. P+N,O— N,+P0;s

2. H,S+Cl,—S+HCI

3. HCl + MnO,— Cl, + MnCl, + H,O

4. Cu+ HNO; — Cu(NO;), +NO + H,0

5. H,S+ KMnO, + H,SO,— MnSO, + S + K;SO, + H,O

[pexBapurenbpHast moaroroBka. Kparkme Teopernueckue cBeeHUs MO TeMe

«OKHCIUTETLHO-BOCCTAHOBHTEIbHBIE PeaKIumn»



CTencHb OKUCICHUS DJIEMEHTA - 9TO yCHOBHLIﬁ 3apsl aToOMa B MOJICKYJIC, BBIYMCIEHHBIA UCXOIS U3
MPCANTOIOKCHU A, UTO MOJICKYJId COCTOUT TOJIBKO UX MOHOB.

PeaKHI/II/I, B XO0€ KOTOPLIX IMPOUCXOAUT UBMEHCHHUE CTCTICHU OKHCJICHN 3JICMCHTOB, HAa3bIBAKOTCA
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIMU.

Hampuwmep: Zn + H,SO,= ZnSO, + H,
Zne — 2e = Zn#2  mpoliecc OKUCIIEeHus; ZN° - BOCCTAHOBHUTEIb
2H= + 2e = H, mporecc BoccTanoBnenus; H+ - okucnurens

Mertammueckuii nuuHk OQTaaer anekTpoHsl, Okucsercs, a caM sBisercst BocctanoBuTenem (BOCCTAaHOBUTEINb
— 3TO TOT, KTO AJIEKTPOHBI OTJIAET).

Katunonsl Bogopona B3suin anexktponbl, BoccTaHoBUINCH, a caMu SIBISITOTCS OQKUCIUTENSIMU.

CoenuHeHue, comeprKaIiee 3JEMEHT B BBICIICH CTEICHH OKUCICHHS, MOXKET OBITh TOIBKO OKHCITHTEIEM
(mampumep: KMnO,).

CoenuHeHue, COMEPIKAIIICe ITEMEHT B HU3IICH CTEICHN OKUCIICHHS, MOXKET OBITh TOIBKO BOCCTAHOBHUTEIIEM
(mampumep: H.S).

CoenuHenmne, cofep)kaliee JIEMEHT B IIPOMEKYTOYHOM CTETIEHH OKHCICHUS, MOXKET OBITh M OKHCIIUTEIIEM, U
BOCCTaHOBHTEJIEM B 3aBUCHMOCTH OT €T0 POJIM B KOHKPETHOM XUMIUECKO# peakiuu (Hanpumep: H,SO5).

CocraBiieHne ypaBHeHMii OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKIMii
METOJ0M JIEKTPOHHOT0 0ajIaHca
AJITOPHMTM COCTaBJIeHUs YPABHEHMIi

Hanmmem YpaBHCHUE PCAKIIUN MEKIAY aIIOMUHUEM U KUCIIOPOJOM U ONIPEACIIUM CTCIICHU OKHUCIICHUA
9JICMCHTOB

Al + O = Al;# 052

UTOOBI MOYYUTh CTETICHh OKUCIICHUS +3, aTOM alfOMUHHMS JOJDKEH OTIaTh 3 AJIeKTpoHa. Molekyia
KHCIIOPOJa, 9TOOBI MPEBPATUTHCS B KUCIOPOIHBIEC aTOMBI CO CTEIIEHBIO OKUCICHHUS -2, TOJDKHA IPUHSATH 4
JIIEKTPOHA!

Al°-3e=Al®* 4 BoccT-ab, OK-CS
O +4e =20? 3 ok-J1b, BOCCT-CS

UToOBI KOMHYECTBO OTAAHHBIX U MPUHSATHIX JICKTPOHOB BEIPOBHSUIOCH, IIEPBOC YPaBHEHUE HAI0 YMHOXKUTH
Ha 4, a BTOopoe — Ha 3. J711 3TOro 10CTaTOYHO NEPEMECTUTD YK CIIa OTAAHHBIX U IIPUHATHIX 3JIEKTPOHOB IIPOTUB
BEpPXHEH U HUKHEN CTPOUKH TaK, KaK [I0Ka3aHO Ha CXEME BBEPXY.

Ecim Terepb B ypaBHEHUM Tiepea BOcCTaHOBUTeNEM (Al) MBI TOCTaBUM HalIeHHBIH HaMH KO3 purmeHT 4, a
nepen okucnutenaeM (O,) — HallieHHbIH HaMi KO3 PHUITHEHT 3, TO KOMMYECTBO OTAAHHBIX U MPHHATHIX
3JIEKTPOHOB BBIPABHHUBAETCS U CTAHOBUTCS PaBHEIM 12.

DNeKTpOHHBIH OallaHCc TOCTUTHYT. BuaHo, 4to nmepen npoaykToM peakunuu Al,O; Heooxomum koddGummeHT 2.
Termeps ypaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTENBbHOM peakinu ypaBHeHo: 4Al + 30, = 2Al,0;

Bce npermyiiiectBa MeTO/1a SIEKTPOHHOIO OajaHCa MPOSIBIISIOTCS B 00JI€e CIIOKHBIX CIydasix:
KMnO, + KCI + H,SO, = Cl. + MnSO, + K,SO, +H,0

I

DNeKTpOHHBIH Gananc: Mn+ + 5e = Mn+ 2 OK-J1b, BOCCT-CSI

2Cl+ -2e=Cl, 5 BoccT-J1b, OK-CSI

2KMnO, + 10KCI + 8H,SO, = 5CI, + 2MnSO, + 6K,SO,+8H,0



TpeGoBanus k cogep:xaHuI0 U 0pOPMIICHHIO OTUYETA N0 NPAKTUYECKOI padoTe
3anumute B )KypHaJ J1a00paTOpHO-TIPAKTHYECKHX 3aHATHIA:

1.HaumeHoBanue paboThI U e€ 1emb

2.Xox paboTsl: pelieHue 3a1a4 0pOPMUTH B COOTBETCTBHH C 00Pa3LIOM.

3.JIInchbMeHHO OTBETUTH Ha 3aJaHrs1 KOHTPOJIbHBIX BOIIPOCOB JJId CAMOIIPOBEPKH.

KoHTpoJibHbIE BONPOCHI IJIs1 CAMOIIPOBEPKH:

1. Beicmiasi creneHb OKHCIEHHS 3JIeMEHTA ONpeIeisieTcs:

a) o0 HOMepY neproa 0) o HOMEpy TPYIIIbI

B) 110 MOPSKOBOMY HOMEpY I') IO TIOATPYTIIe

2. CreneHb OKMCIICHHS BOCCTAHOBHUTENIS B OKHCIIMTEILHO-BOCCTAHOBUTEILHOM peaKknuun:
a) IOBBIIIAETCS 0) TOHMKACTCS

B) ocTaercs 6€3 U3MEHEHUS T') CHavalia IMOBBIIIACTCS, 3aTeM TTOHHXKAETCS

3. Cxema, oTpaxaroniasi mporecc OKUCICHUS:

a) Soe— S2 6) S+ — S+

B) S+— S+6 F) S+ — S-2

4. VKaXuTe BEIIECTBO, B KOTOPOM aTOM YIJIEPOJI MMEET HAaHOOJBIIYIO CTEIICHb OKUCIICHHS:
a) CO,6) CH,

B) CO 1) CaC,

5. CTemneHp OKHCIIEHHS aTOMa a30Ta B noHE aMMOHUS NH,*:

a)—30)-4

B)+3r)+4

IIpakTuyeckoe 3ansaTue Ne 9
A30THASl KHCJIOTA M ee XUMHYECKHeE CBOICTBA.

[leab paGoThl: NO3HAKOMUTHCS C PU3MUECKUMH U XUMUYECKUMU

CBOMCTBAaMH a30THOU KUCIIOTHI.

OOGopyioBaHue U peakKTUBBI: TPOOUPKH, pacTBOp a30THOM kucioTsl HNO3, pactBop
ruapokcuaa Hatpust NaOH, pactBopsl coneit (cynbdata menu (II) CuSO4, cynbdara nukens (1)
NiSO4, cynbdara kodansta (II) CoSO4, xnopuna xenesa (I1I) FeCl3, kapbonaTta HaTpus
Na2CO3), MmeTri10BBIi OpaHXkeBblit (M/0), penondranens (¢/d), yauepcanbHast UHAMKATOPHAS
Oymara.

Xoa padoThl:

BcenomHuTe M epeyncanTe XMMUYeCKHe CBOMCTBA A30THOM KHCIIOTHI.

Onvim 1. B Tpu npoOMpKU NPUIIMBAEM HECKOJIBKO Kaleb pacTBOpa a30THOM KHCIOThHL. B
NEepBYIO 100aBIsIeM HECKOJIBKO Kareib M/0, BO BTOPYIO — HECKOJIBKO Karenb /¢, B TpeTbio —
KyCOY€K YHUBEpCAJIbHOW MHAUKATOPHOU OyMaru. 3anuceiBaeM HaOMIOICHHS, JeTIaeM BBIBOJ O
cpeze B pacTBope, 3anuceiBaeM npumepHoe 3HaueHue pH. [Ipobupku octasiisieM Uit onbITa 2.



https://pandia.ru/text/category/azot/

Onoim 2. B npoOupku nocie omnbita 1 1006aBiseM Mo KarisM pacTBOP THAPOKCHIA HATPHSL.
OTmMmeuaeM LBET pacTBOPA. 3alMCHIBAEM YPaBHEHHS PEAKIIMU U HAOIIOCHUS.

Onvim 3. B npoOupKy HanrBaeM HeOOJIbIIOE KOJIMYECTBO pacTBopa cyibdara meau (II).
OTmeuaeM 1BET pacTBopa. B 3Ty ke nmpoOHpKy Mo KaryisiM HaYMHAEM J100aBIIsITh pacCTBOP
rujpokcuaa Hatpus. Yro nmpoucxonut? B 3Ty ke mpoOupKy 1006aBisieM 1Mo KarisiM pacTBOp
a30THOM KHCJIOTHI. 3alMChIBAEM YpaBHEHUs peakuuu 1 HaOmoaeHus. [loBropute SKCiepuMenT ¢
pactBopamu cynbdara Hukens (I1), cynbdara kobamsra (1), xmopuna xenesa (I1I).

Onvim 4. B npoOupKy HanrBaeM HeOOJIbIIOE KOJTMYECTBO pacTBOpa KapOoHaTa HATPHSL.
OTmeuaeM 1BET pacTBOpa. B 3Ty ke mpoOHupKy Mo KaruisiM HaYMHaeM J100aBIsITh PAaCTBOP
KHCJIOTHI. 3aliChIBAeM yPaBHEHUE PEAKIIUN M HAOIIOICHUS B TaOIHUILy.

denaem o0umii BLIBOJ 10 padoTe

3aganue: 1) 3akoHUNTE ypaBHEHUSI MPAKTUYECKH OCYLIECTBUMBIX PEAKIINMNA:

A) HNO3(pa30) + Cu — b) HNO3(konm) + Zn —

B) HNO3(pa36) + BaSO4 — I') HNO3(paz06) + K2SO3 —

1) HNO3(pa306) + MgCO3 — E) HNO3(pa36) + NH3 —

2) OnpenenuTe Maccy a30THOM KUCJIOTBI, KOTOPAsi COJEPKUTCS B PACTBOPE a30THOM KUCIIOTHI
06bemMoM 200 MJI C KOHIIEHTPAIHEH 2 MOJIb/II.

JlabopaTopHasi pa6oTa «A30THasi KHCJI0Ta)

Ileab paGoThbl: MO3HAKOMUTHCS C PUIMUECKUMH U XUMUYECKUMU CBOMCTBAMH a30THOM
KHCJIOTBI.

OO0opyioBaHue U peaKTUBBI: TPOOUPKH, pacTBOp a30THOM KucnoTel HNO3, pacTBop
ruapokcuaa Hatpuss NaOH, pactBopsl coneii (cynbdara menu (II) CuSO4, cynbdara auxens (11)
NiSO4, cynbdata kobanbTa (1) CoSO4, xnopuna xenesa (III) FeCl3, kapbonaTta HaTpus
Na2CO3), MeTUII0BBIN OpaHXeBbIi (M/0), peHondranenH (§/¢), yauBepcaibHass HHANKATOPHAS
Oymara.

Xoxa padoThl:

BcnomuauTe u nepeuncnnTe XMMUYECKHE CBOMCTBA A30THOM KUCIIOTHI.

Onvim 1. B Tpu npoOupku MpUIMBaeM HECKOJBKO Kalellb pacTBOPa a30THOW KUCIIOTHI. B
MepBYIO 700aBIIIEM HECKOJIBKO Kareiab M/0, BO BTOPYIO — HECKOJIBKO Karelb (/¢, B TpEThIO —
KYCOUYEeK YHUBEpPCaIbHOM MHIUKATOPHOU Oymaru. 3anucbiBaeM HaOIIOICHHS, JIeIaeM BBIBOJI O
cpele B pacTBOpeE, 3amuckiBaeM npumepHoe 3HadeHue pH. [Ipobupku octasmisem yig onbiTa 2.
Onoim 2. B npoOupku nocse omnbita 1 100aBisieM 1Mo KarwisiM pacTBOP THIPOKCHIA HATPUS.
OtmeudaeM 1BET pacTBOpPA. 3alKMCHIBAEM YPAaBHEHUSI pEaKIIMU U HAOIIOACHHUS.

Onwvim 3. B npoOupKy HajguBaeM HEOOJIbIIOE KOJUYECTBO pacTBopa cynbbara meau (I1).
OtmeudaeM 1BeT pacTBOpa. B 3Ty jxe nmpoOupKy Mo KarisiM HadyrHaeM J00aBJIsATh pacTBOP
ruipokcuaa Hatpus. UYto npoucxoaut? B 3Ty ke mpoOupky n06aBisieM MO KarisiM pacTBOP
a30THOM KHUCIIOTHI. 3alKChiBaeM ypaBHEHHs peakluu U Habmroaenus. [loBTropure sKCriepuMeHT ¢
pactBopamu cynbdara Hukens (1), cynbdara kobansra (1), xmopuna xeneza (III).

Onoim 4. B npoOupKy HanuBaeM HEOOJIBIIOE KOJIMYECTBO pacTBOpa kKapOoHaTa HATPUSL.
OtmedaeM 1BET pacTBOpa. B 3Ty 3xe mpoOupKy Mo KarisM HadyrnHaeM JO0OaBIsATh PacTBOP
KHUCTIOTHI. 3allUChIBAEM ypaBHEHUE PEaKLUU U HAOIIOACHUS B TaOJHUILY.

Jenaem o0umii BbIBOJ 110 padore

3aganue: 1) 3akoHUMTE YpaBHEHUSI MPAKTUUECKH OCYIIECTBUMBIX PEAKIIUNA:

A) HNO3(pa36) + Cu — b) HNO3(konm) + Zn —

B) HNO3(pa36) + BaSO4 — I') HNO3(pa306) + K2SO3 —

1) HNO3(pa306) + MgCO3 — E) HNO3(pa36) + NH3 —

2) Onpeaenute Maccy a30THON KUCIIOTBI, KOTOPAst COJIEPKHUTCSA B PACTBOPE a30THOM KUCIOTHI
00BbemMoM 200 MJT ¢ KOHIIEHTpanuei 2 MOJIb/II.

IpakTnueckoe 3ausiTue Ne 10 XKecTkocTs BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



Lesm. 3akpenuTh MOHATHS 00 OOIIEH )KECTKOCTH BOBI M €€ Pa3HOBUIHOCTSIX, HATOMHUTh
COCOOBI YCTPAaHEHHSI JKECTKOCTH BOJBI B YCIOBHSIX JTAOOPAaTOPHOTO AKCIIEPHUMEHTA.
O0opynoBanue u peakTusbl. llITatus ¢ mpobupkamu, nepxrareib Ui IpoOUPOK, CIIUPTOBKA,
CIIMYKH, CTEKIISTHHASA TPyOKa, CAaHUTapHas CKIISTHKA; PO3PaYHbIil paCTBOP MbLIa
(Ca17H3sCOONa), quctmiipoBanHas Boja, pactBopbl Ca(HCO3)2, Na2CO3 (cona),
CaS04°2H20 (rumc), Ca(OH)2(u3BecTkOBas BOA).
YKecTKOCTb BOIbI BHIPAKAIOT CyMMOT MMOJIb SKBHBaIeHTOB HoHOB Ca®" u Mg?* Ha nutp BOJBI.
Taxk, 1 MMOJIb 9KB/TI JKECTKOCTH OTBEYaeT coaepkanuio 20 mr/i katuonos Ca?* mmu 12 mr/n
KaTHOHOB Mg?",
OOm1ast ’KECTKOCTh BOJIBI CKJIQABIBACTCS U3 KapOOHATHOW M HeKapOOHATHOMN JKECTKOCTH.
¢ Kapboonammuasn scecmkocms (BpeMEHHAs, yCTpPaHUMasi) 0OYCIIOBJIEHA IIPUCYTCTBHUEM B BOJIE
THIPOKAPOOHATOB KAJIBIHSI U MAarHUS:

Ca(HCO,), = Cat* + 2HCO;,

Mg(HCO,), = Mgt + 2HCO;.
YcrpaHseTcs KUIssueHueM, IEUCTBUEM U3BECTKOBOTO «MOJIOKA» HIIM COJIbL:

Ca(HCO,), = CaCO,} + H,0 + CO,T,
Mg(HCO,), = MgCO,J + H,0 + CO,T;
Ca(HCO,), + Ca(OH), = 2CaCO,} + 2H,0,

Ca(HCO,), + Na,CO,= CaCO,l + 2NaHCO,.
OO6pazyrormuiicss KapOOHATHBIM MPOAYKT PEAKIIUU OCEIAeT Ha CTEHKAxX cocyAa (HaKHUIIb):
Ca** + ZHCO; = CaCO,d + H,0+ CO,T.

¢ Hexapoonamnasn sxcecmkocms (IOCTOSIHHAS ) 00YCIIOBJICHA MPUCYTCTBUEM B BOJIE CYIb()ATOB
Y XJIOPHUJIOB KaJIBIHSI 1 MarHusl.
YcTpaHsroT HeKapOOHATHYIO )KECTKOCTh Yallle BCEro J0OaBICHUEM COJIbI:

CaS0, + Na,CO, = CaCO,l + Na,80,;
MgSO, + Na,CO, =MgCO,| + Na,80,,
Mgt + 802"+ 2Nat + CO = MgCO,l + 2Nat + 8O-,

Mgt + COI- =MgCO,l.

B Hacrosiee BpeMs MUPOKOE IPUMEHEHHE HaX0AT 1 HOHHOOOMEHHBIE CMOJIbI.

[IpuMeHeHue KecTKOM BOJIbl HApYIIaeT HOPMaJIbHYIO paboTy MapoBbIX YCTaHOBOK (0Opa3zoBaHue
Hakunu). Hakunb umeer mioxyro TeronpoBOJHOCTb, a 3TO CO3/1aeT aBApHIHYI0 0OCTaHOBKY U
YBEJIMUMBAET pacxo]l TOIUIMBA (caoi B 1 MM moBslmIaeT pacxon Ha 5%).

3aoanue 1. Kak 00bsCHUTD, IOYEMY B )KECTKOM BOJIE MBLIO II0XO MBUIUTCS (00pa3yroTcs
XJIOTIbSI, MAJIO MEHbI), €CJIN YUECTh, YTO MBLJIO — 3TO HATPUEBbIE UJIH KAJHEBBIE COJIU BBICIINX
OpraHu4ecKuX KUCIOT, Harpumep cteapat HaTpus C17HzsCOONa?

3aoanue 2. VicuplTaTh Ha ONBITE HATMYUE KapOOHATHOM XKECTKOCTH B BOJIOIPOBOHOM BOJIe
nabopatopun. HanucaTh (kak pe3ylbTaThl ONBITHOTO UCHIBITAHNS) MOJIEKYJIIPHbIE U HOHHBIE
YPaBHEHUS BCEX NMPOUCXOAAIIUX TPOLIECCOB YMITUEHUS BOJBI.
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Ca(HCO,),
NaCO,

“—

A A
=
3aoanue 3. B yeTpipe mpoOUPKU HAIUTH TIO 2 MJT IUCTUIUTUPOBAHHOM BOJIBI, 3aTEM BO 2-10
MIPUINTH PacTBOP Cyib(dara Kaublus, B 3-10 U 4-10 — TuipokapboHar kanbius. PactBop B 4-i
MPOOUPKE MPOKUISATUTH, TIOTOM B3SITh MMPOOBI U3 BCEX YETHIPEX MPOOUPOK U B KaXAYIO 100aBUTh
10 HECKOJILKO KaIellb IPO3payHoOro pacTBOpa MblIa, B300sTaTh. B Kakux npo0ax nmpoucxoauT
nomytHenrne? OO0bACHUTH. B ocTaBmmecs mocie oToopa mpoObl MOPIUU PACTBOPOB JOOABUTH:
BO 2-10 — pacTBop coJibl (Na2CO3z), B 3-0 — M3BECTKOBOTO «MOJIOKa», TPOKHUITSITUTH OTH CMECH, a
3aTeM BO BCE YEThIPE CHOBA JI00ABUTH MBLIO M B300NTaTh. Habmonenus 060CHOBATH
MOJICKYJISIPHBIMHU ¥ HIOHHBIMU YPABHCHHSIMH PEAKIIHH.
3aoanue 4. KakoBa ®eCTKOCTb 5 J1 BOJIbI, BRIPAKEHHASI KOJIMYECTBOM MMOJIb IKB/JI KATHOHOB
Ca?*, ecrn B Heii pacTBOpeHo 16,2 r 6ukapOoHaTa Kanbiusa? ([ ynobersa pacuera 1 MMOIB
KB/T IPUHSATH paBHBIM 20 Mr/1 katnoHos Ca?*))

IIpakTnyeckoe 3ansaTue Ne 11
CBoiicTBa YHCTOrO yriiepoaa U KapOOHATOB.

IHonyyenne okcuaa yriaepoaa (IV) u usyueHnue ero cBoicTs.
Pacno3naBanue kapOOHaATOB.

PeakTuBLI M 000PYIOBAHUSA: IPOOUPKHU, CTOMKA JIJIs1 TPOOUPOK, MPOOKa C
ra3o0TBOAHON TpyOKoH, xum.ctakaHuuk, CaCO3, HCL, H20,
Ca(OH)2, NaOH, K2CO3, Naz2Si03, Na2S0O4, BaCL2, ZnCL2, AgNOs.
Yro peaamm?

Yto Hadaonaan?
Nel. [Tomenraem B mpoOupKy Kycouku Mpamopa u npuiauaeM HCL. ITpoOupky 3akpbiBaeM
MPOOKOM ¢ Ta300TBOIHON TPYOKOH, CBOOOTHBIN KOHEI] KOTOPOM OIyCKaeM B MPOOHUPKY C
u3BecTkoBoi Booi — Ca(OH)2.

Hab6nroganu Beiienenue my3sipbkoB raza — CO21
CaCO3 + HCL — CaCL2 + CO21 + H20 (yp+ mos.uoH.)

[Tpu mponyckaHuu ra3a 4yepe3 U3BECTKOBYIO BOJIY ITPOUCXOIUT JIBE TIOCIICOBATEIILHBIC PEAKIIUU:
A) obpazoBanHue 6€J0T0 0cajIKa:
CO2 + Ca(OH)2— CaC03] + H20 (moJH.uoH.yp)

b) pactBopenue ocanka:

CaCO3 + CO2 + H20 — Ca(HCO3)2 ( mosH.HoH.yp)

Ne2. [TpomyckaeM yrieKHCIbIi ra3 yepe3 AMCTULIMPOBAHHYIO BOY U 100aBIIsieM pacTBOP
JaKMyca.

Jlakmyc KpacHeeT, Tak Kak 00pa3yercs ciadast KUCIIoTa:

CO2 + H20 <~ H2CO3

Ne3. ITpomyckaem CO2 uepe3 pactBop NaOH c¢ ¢/.

ManuHOBBIH pacTBOp 00ECIBETHIICS, TPOU30IILIA PEaKIIUs HEUTpAIN3aIiu:

NaOH + CO2 — Na2CO3 + H20 (yp.+ moiH.uoH.yp)
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Na2C03 + CO2 + H20 — NaHCO3(yp + moyiH.uOH.yp)

K2CO3 + HCL —KCL + CO21 + H20 ( yp + noJH.u COKpP.HOH.Yp)

Na2SiO3 + HCL — NaCL + H2SiO3| ( yp + MOJIH.H COKP.HOH.yD)

Na2S04 + BaCL2 — BaSO4| + NaCL ( yp + moJyiH.u COKp.HOH.yD)

ZnCL2 + AgNO3 — AgCL + Zn(NO3)2 ( yp + MOJH.M COKp.HOH.YD)

BbIBo/: B X0/1¢ BBITIOJIHEHUS MPAKTHYECKOW paboThl MbI moay4umin CO271 , pacCMOTpENH ero
CBOMCTBA U C MOMOIIBIO XapaKTEPHBIX PEAKIIMI paclo3HaI HEU3BECTHBIC BEIIECTBA.

IIpakTnyeckoe 3ansitue: Ne 12 Peakuum HOHHOro o0MeHa

eap npakTu4Yeckoi padoThi:
— 0000IIUTh U CUCTEMATHU3UPOBATH UMEIOIITUECS 3HAHUS Y OO YJAFOIINXCS O
Pa3IMYHBIX TUTIAX XUMHUYECKHX PEaKIIUMA
—  TMPOJOJKUTH (POPMUPOBAHKE KOMMYHUKATUBHOU U MH(DOPMAITMOHHON
KOMIIETSHITMH, YMEHUN aHAJIM3UpOBaTh, CPAaBHUBATH, 0000IIATh, AEJIaTh BHIBOIbI
—  CIOCOOCTBOBATH PA3BUTHIO YMEHHU MPUMEHSTH MOJydYE€HHBIE 3HAHKS Ha MPAKTHKE

ConeprxaHue M MOCJIeI0BATEIbHOCTH BINIOJTHEHHSI 3aJaHU

Onvim 1. Peaxyuii c oopazosarnuem 2aza.
[TopeiicTByiiTe CONSIHON KUCIOTOM Ha pacTBOP KapOOHATa HATPHUS U HA KYCOUYEK MeJa.
Onuiunre pe3yapTaThl onbITOB. COCTaBbTE YPABHEHUS PEAKLIUN B MOJIEKYISIPHOU, TTOJTHOM

MOHHOMW M COKpAIIeHHO HOHHOU (opme.

Onwvim 2. Peaxyuu c oopazosanuem 0caokoe.
CwMmemaiiTe pacTBOpHI XJIOpH/Ia KaJbIUs U KapOOHaTa HaTpus, XJIopuaa xenesa (3) u
rupokcuaa HaTpust. ONUIIUTE Pe3ynbTaThl ONbITOB. COCTaBbTEe YpaBHEHHUS PEaKIUil B

MOJIEKYJISIPHOM, OJTHON MOHHOM M COKpAIIEeHHOM HOHHOU (hopMme.

Onuoim 3. Peaxuuii ¢ oopazosanuem ciadovix 31eKmpoaumoes.
[Iponenaiite B MpUCYTCTBUH UHIUKATOPOB PEAKIIMH MEXKIY:
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a) COJISIHOM KUCIIOTOU U THAPOKCUJIOM KaJIus;

0) a30THOM KHCIIOTOH U THAPOKCUIOM HATPHS;

Onuiute pe3yapTaThl onbITOB. COCTaBbTE YPABHEHUS PEAKIUi B MOJICKYJIPHOH,
MIOJTHOM M TaKO¥M M COKPAIIEHHOW HOHHOMU (hopMme.

Ynpasicnenua: CocraBbTe ypaBHeHUS peaKIMii B MOJICKYJIIPHON U HOHHOI hopme
MeKIy:

a) Cyab(pHUIOM HATPUS U XJIOPUIOM IIMHKA;

0) HUTPATOM CBHHIIA U MOJUJIOM HATpPHS;

B) (hocdaToM Kamus U XJIOPUJIOM KaJIbLIUS;

I') TUAPOKCHUIOM AJIFOMUHMSI U CEPHOI KUCIIOTOM;

1) OKCUIOM >Kesie3a (3) U a30THOM KUCITOTOU

IIpakTnueckne 3anaTus: Nel3 .
OKHUCINTEJIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIU B ONBITAX.

ue.ﬂb: IIO3HAKOMHUTH y‘IHT@J’IGfI XUMHHU C UCITIOJIB30BAHHUEM TCXHOJIOTHUHU Pa3BUTUA KPUTUUCCKOT'O
MBIIJICHUS J1JIA YTCHUS U ITMChMa.

99 <,

HcnoJub3yemble IpUeMbl: “BEPHBIE U HEBEPHBIE YTBEPKICHUA , “3Ur3ar-1”, KjaacTepsl.

Cranus BbI30Ba

Ha craguu BbI30Ba UCMOIB3YETCS IPUEM “‘BEPHBIE U HEBEPHBIC YTBEPKIACHUS .

YT1Bep:KaeHus

1 BoccranoBieHne — 3T0 MPUCOEMHEHHE KUCTIOPO1a K KAKOMY-JINOO BEIECTBRY.

2. Okucnenue — IMPHUCOCIUHCHUEC BOAOPOAa K KaKOMY'J'II/I6O BCIICCTBY.

3. Hemerayuisl cioCOOHEI YAQIATE 3JIEMCHTBI C OTPpHULATCIbHBIMHU CTCIICHAMU OKHUCICHHUA -
U3 ux COCI[I/IHCHI/II‘/'I C METaJllIaMH.

4. BrnaxxHas HHAWKaTOpHAas1 6yMara, IMPpOIIUTAHHAA KpaxMaJIOM U fIOI[PII[OM KaJlansi +
OKpaluBacTCA OKMUCIUTCIILIMU B KpaCHHﬁ OBCT.

5. CBO6OI[HBIC paauKaJibl BOSHUKAKOT B PE3YIIbTATC I'CTCPOJIMTUUCCKOT'O pa3phbiBa +
MaHOHOHHpHOﬁ CBA3H.

6. Cocrasnenue ypaBHeHuit OBP MeTo10M 37€KTpOHHOr0 OanaHca OCyIIecTBIsSETCs B 8 +
cTaguil.

Craaus oCMBICJICHUSA

1. Opranu3anus AesiTeIbHOCTH B Ppa004nX rpynmnax, y4YacCTHUKH KOTOPBIX MOJIYy4al0T
TEKCTHI 110 YeTbIPEeM OCHOBHBIM TeMaM “3uri3ara”:

1) OkucnuTeNbHO-BOCCTAHOBUTENbHBIE Mpoliecchl. CTeneHb OKUCIEHUS

2) OKHCIUTENN U BOCCTAHOBUTENN

3) TUmbl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUI

4) PaccranoBKa KOO (PHUIIMEHTOB B ypPaBHEHUSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
METO/IOM DJIEKTPOHHOTO OanaHca
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I/II[GT IEPpBOHAYAJIbHOC 3HAKOMCTBO C TCKCTOM, IICPBUIHOC UTCHUC.

2. PadoTa B OKCNEPTHBIX IPyNmax.

B skcrniepTHbIE TPYIIIBI 00bEINHAIOTCA “CHELMATUCTBI IO OTAEIbHBIM Bonlpocam. Mx 3agaua —

BHUMATCJIbHOC YTCHHUEC TCKCTA, BBIACICHUEC KITFOYCBbBIX (1)p213 Y HOBBIX ITOHSITHH JIH00

WCIIOJIb30BAHME KJIACTEPOB U PA3IUYHBIX CXEM IS TPauuecKoTo H300paKEeHUs COACPIKaHUS

TekcTa (paboTa BEIETCs] HHIUBHUIYAIbHO).

3. OT0op maTepuaJa, ero CTpyKTYpUpPOBaHHe M 0II0JIHeHHe (rpynnoBas padora)
4. TloaroToBKa K TPAHCJASIMH TeKCTa B padounx rpynmnax

1-s rpymnma sKCnepToB COCTABIISAET ONMOPHBIN KOHCIEKT “CTeneHb OKUCIIEHUs

2-5 TpyIIa SKCIEPTOB COCTABISIET cXxeMy “OKHCIUTENN U BOCCTAHOBUTEIH

3-51 TpyIIa SKCIEPTOB COCTABISIET cXeMy “THITbI OKUCINTENFHO-BOCCTAHOBUTEIBHBIX PEAKIUil”

4-5 rpynma 3KCIepTOB COCTABIISIET CXEMY JIEKTPOHHOTO OajaHca
5. IToaroroBka Kk npe3eHTanuu (MJaaKar)

Cragus peduexkcun
BosBpamienue B pabourie rpymmbl
Tpancisauus B rpynmne Tem 1-4 nociie10BaTeabHo.
OO6cyxIeHne pe3ysIbTaToB padOThl C TEKCTAMH.
[Ipe3eHTanus OTAEIBHBIX TEM.

Bo3BpailieHue K “BepHbIM U HEBEPHBIM YTBEpKIAeHUsAM . [IpoBepka cBoux
MEepPBOHAYAIIBHBIX MTPEAINOJIOKeHUNH. PaccTaHOBKAa HOBBIX 3HAYKOB.

el NS>

OTO MOXKET BBITJIAACTD TaK:

YTBep:KIeHus

1 BoccranoBnenue — 3T0 IIPpUCOCINMHCHHUEC KHUCJIOPOJa K KaKOMY'J'II/I6O BCIIICCTBY.

2. OKucneHue — IMPHUCOCIUHCHUEC BOAOPOAa K KaKOMY'J'II/I6O BCIICCTBY.

3. Hemerauisl cioCOOHEI YAQIATD 3JIEMCHTBI € OTPHULATCIIBHBIMU CTCIICHAMU OKHUCJIICHUA +
U3 ux COCI[I/IHCHI/Iﬁ C MCTaJlllaMH.

4. BraxxHas HHAWKaTOpHAasi 6yMara, IIPOIIUTAHHAsA KpaxMaJIOM U WOJUA0M KaJlus -
OKpaluBacTCsA OKHUCIUTCIISIMUA B KpaCHbIﬁ OBECT.

5. CBO60,[[HBIC paauKaJbl BOSHUKAKOT B PE3YIIbTATC I'CTCPOJIUTUUCCKOT'O pa3phiBa +

MaHOHOHHpHOﬁ CBA3HU.

6. CocraBnenue ypaBHeHuit OBP MeTo10M 37€KTpOHHOTO OanaHca OCyIIecTBIsSETCS B 8
cTaguil.

Texcmul no uemvipem ocnoenvim memam “3uczaza’”

I. OKuCANTENbHO-BOCCTAHOBUTEIbHDbIE mpouecchl. CreneHb OKHCJIEHHS

TepMI/IH OKuUcjleénHue MOKHO OIIPpCACIUTD TPEMA crocodamu:
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e KaK IIPUCOCAUHCHHEC KHNCJIOPOaa K KaKOMY'JH/I6O BCLICCTBY,
e KaK yAaJICHUC BOJOpOaa U3 KaKkoro-imoo BCIICCTBA,
e KakK IIOTCPIO 3JICKTPOHOB KaKUM-JIH00 BCHICCTBOM.

TepMI/IH e6occmaHosjieHue TOXKEC MOKHO ONIPCACIIMTE TPCMA crnocodamu:

e Kak yJaJeHHE KHCJIOPOJa U3 KaKoro-I10o0 BEIIEeCTRa,
e Kak MPHCOEIUHEHHUE BOJIOPOAA K KAKOMY-JIHOO BEIIECTBY;
e KaK NMPHOOpETeHHE DIIEKTPOHOB KAKUM-JIN0O BEIIECTBOM.

Hac O6ynyt nHTEpecoBaTh IMIaBHBIM 00pa30M MIPOLECCHI 21eKmpoHH020 neperoca. 1103ToMy Mbl
OyneM paccMaTpHUBaTh OKHCICHNE KaK MOTEPIO AJIEKTPOHOB, 3 BOCCTAHOBIICHNE — KaK
pUOOpeTEeHNE IEKTPOHOB.

B tex clIydadax, Koraa mnpoucxoauT OKMCICHHUE, OJHOBPEMCHHO C HUM HECIIPEMCEHHO ITPOUCXOAUT
1 BOCCTAHOBJICHHCE, U HaO60p0T, €CJIM MPOUCXOAUT BOCCTAHOBJICHHUEC, OHO 0053aTeNIbHO
COIIPOBOKIAACTCA OTHOBPEMCHHBIM OKHCJIICHHUECM. Ot OJHOBPEMECHHO IMPOTCKAIOIHUE pCaKIINN
Ha3bIBAKOTCA OKUCTIUMENbHO-60CCMAHOBUMETIbHBIMU.

B pe3ynbpTaTe OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMA U3MEHSAETCS CTENEHb OKUCIICHHUS], TI0
KpaliHeW Mepe, mapbl aTOMOB.

CTeneHbI0 OKUCICHHUS IPUHATO HA3bIBATh 3apsa aTOMa B MOJICKYIJIC, paCC‘—II/ITLIBaeMHﬁ B
MPECAIIOJIOXKECHUHN, YTO BCC CBA3HU B MOJICKYJIC HOCAT HOHHBIN XapakTep. CHC}IOB&T@J’IBHO, CTCIICHb
OKHCJICHHA aTOMa TOr'0 WJIM MHOI'O 3JIEMCHTA — YCJIOBHAas BCJIIMYWHA, (1)OpMaJ'IBHO oncHuBacMasd C
HCIIOJIB30BAHHUEM CICAYIOIINX IIpaBUII:

1) CreneHb OKMCIIEHUS aTOMa B MOJIEKYJIE MOXKET ObITh PaBHA HYJIIO WM BhIpaXKEHA
OTpULATENIbHBIM WJIH MOJ0XKUTEIbHBIM YUCIOM (LI€J0YUCICHHBIM UITH APOOHBIM).

2) Moumnekyna Bceria aJIeKTpoHeTpaibHa: CyMMa BCEX MOJIOKUTEIBHBIX H BCEX OTPHUIATEIbHBIX
(hopManbHBIX 3aps/I0B, KOTOPbIE XapaKTEPU3YIOT CTENEHb OKUCICHHS aTOMOB, 00pa3yIoInX
MOJIEKYIY, paBHa HYJIIO.

3) IIpu onieHKe CTENEHU OKUCIICHUS aTOMOB B CIIOKHBIX HOHAX 3apsil HOHA, €CTECTBEHHO,
yuutsiBaeTcs. [Ipu aTom anrebpandeckas cymma cTereHeld OKUCICHUS BCEX aTOMOB,
COCTaBIISIOLIUX CJIOKHBIA HOH, paBHA 3apsly OCIEIHETO.

4) aToMbl KUCIOPO/Ia BO BCEX COCAUHEHUSIX UMEIOT CTEIIEHb OKUCIICHUS -2. UCKITIOYCHHUS
COCTaBIISIIOT:

a) nepokcuabl Tuna HoO2, Na2O», BaO», B KOTOPBIX CTEIIEHh OKUCIICHHUS KUCI0pOoaa paBHa -1;
6) nagnepokcuasl Thna KO2, RbO2, CsO2, B KOTOPBIX CTETIEHb OKUCICHUSI-1 UMEET CIIOKHBIH
Haanepokcuanbii HoH [O2]-1 u, cnegoBarenbHO, GOpMaIbHO CTEIEHb OKUCICHUS aTOMa
KHCIopoza paBHa -1/2;

B) 030HUbI TUITAa KO3, RbO3, CsO3, B KOTOPHIX CTEIICHh OKUCIICHUS -1 UMEET CIIOKHBIN
o3oHu-uOoH [O3]-1 u, cnegoBarenbHO, GOpMaIbHO CTETIEHb OKUCICHHS aTOMa KHCIOpO/1a paBHa
-1/3;

T') CMEIIeHHbIE TePOKCUA-HaaepoKcuaHbIe coenunenns tuna M203, roe M=K, Rb, Cs, B
KOTOPBIX aTOMBI KUCJIOPOAa (PopMalbHO XapaKTepU3YIOTCS ABYMs CTEHEHIMH OKHCIeHus -1 u -
1/2;

1) okeun u nepokcun ¢propa (F20 u F202)0 B KOTOPBIX CTETIEHb OKUCICHUS KHCIOPO/ia PAaBHO
+2 1 +1 cOOTBETCTBEHHO.

5) ATOMEI BOAOPOAa BO BCEX COCAUHCHUAX UMCIOT CTCIICHb OKHUCJICHUA +1; HUCKIIOYCHHEC
COCTaBJIAOT TUAPUABI, B KOTOPBIX CTCIICHb OKUCIICHUS aTOMa BOAOPO/Ja paBHA -1.

6) CTCIICHb OKHUCJICHUA aTOMOB MCTAJIJIOB METAJIJIOB B COCAMHCHUAX C HCEMCTAaJlJIaMH BCET A
IMOJIOKUTCIIbHA, ITPU 3TOM LEIbIN pPAa METATNIMYECKUX ATOMOB UMECT MMOCTOAHHYIO CTCIICHDb
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okucnenus. Tak, HanpuMep, aTOMbI IIETOYHBIX METAJUIOB (+1), aTOMBI IIETTOYHO3EMENTBHBIX
MeTayuioB (+2) u Ap.; aToMbl OOJIBIIMHCTBA MEPEXOAHBIX METAJIOB, HAIPOTHUB, MOTYT U3MEHSTh
CBOIO CTEIICHb OKHCIICHHS; UCKITIOUEHHE COCTABIISIIOT TaK Ha3bIBAEMbIE MHTEPMETAILITHIBI —
COEIIMHEHUS], 00pa30BaHHbIC IPU B3aUMOJICHCTBUH IBYX MU O0Jiee METAIJIOB, CTEIICHb
OKHCIICHHSI KOMIIOHEHTOB B KOTOPBIX, KaK IMPaBUIIO, HE OI[CHUBACTCS.

7) CteneHb OKHCIEHHSI aTOMOB 3JIEMEHTOB B IIPOCTOM COEIMHEHUH PaBHA HYIIIO.

8) CteneHpb OKHCIICHUS KUCIOPOIa B OPraHMYECKUX MOJIEKYJIax U HOHAX paBHA -2
(BcTpeuarommecs: HCKIIIOYSHHS B OPraHuKe HEOOXO0IMMO pacCMaTPUBATh B KaXKJIOM KOHKPETHOM

citydae).
I1. OKucJnTe I 1 BOCCTAHOBUTEJIH
Okucnumenu

OxucnurenemM Ha3bIBaeTCs BELIECTBO, KOTOPOE BHI3bIBAET OKUCIICHUE JPYTOro BEIIECTBA.
Bri3biBast okuceHrEe Kakoro-0o BEIIECTBA, CaM OKUCIUTEINb ITPU 3TOM BOCCTAHABIIMBACTCS.
Haubonee pacnpocTpaHeHHbIE OKUCIUTEIHN MOAPA3IEISIOTCS Ha TP TUTIA.

Hemerannnueckne 3;1eMeHTbl. Takue OKUCIUTENH PUCOECTUHSIOT IeKTPOHbI. O0pa3ys
aHnoHbI. [IpuMepoM okucIHUTENS TOA0OHOTO THIIA SIBIsETCS XJI0p. OH OKUCIISAET, HAIIPUMED,
OpomMu-noHsl. oHHOE ypaBHEHHUE TIOJTHON OKHCIUTEIHPHO-BOCCTAHOBUTEIILHON PEAKIINH,
MPOTEKAIOIIEH B JAHHOM CITydae, UMEET BUJ]

Clo(r.) + 2Br (Bogn.) —> 2CI" (Boxn.) + Brz (1.)
Takum 0Opa3om, MPOUCXOTUT OKUCIICHUE Opoma:
2Br (Bogn.) —> Bra (r.) + 2¢

[Tpu oxucneHnn OpoMa XJI0p BOCCTaHABIMBACTCS:
Cla(r.) + 2e—> 2CI (BoaH.)

Katuonsl. K yncity KaTHOHOB, BHICTYHAIOUIUX B POJIM OKUCIUTENEH, OTHOCSATCS OOBIYHO MOHBI
MeTaiioB. OHU MIPUCOSAUHSIIOT K ce0e ANIEKTPOHBI, 00pa3ysi HEUTpabHbIE aTOMbI UITU
Mouiekyinbl. [Ipumepsi:

Cu”+2e—>Cu
2H* + 2e—> H,

Honbl, cogepxamme KaKoH-1100 3JIEMEHT ¢ BHLICOKOH CTeNeHbI0 OKMCcJIeHusi. Bri3biBas
OKHCJIEHHUE KaKOT0-JIM0O0 BEIIECTBA, HOH TAKOTO 3JIEMEHTA MEPEX0IUT B COCTOSIHHE ¢ 0oJiee
HU3KOH CTeneHblo okuciienus. Hanmpumep,

WDy + 8H* + 9e—> Wn* + 4 Ha O

CTeNeHE oKHCIEHHA Mapradna +/ +2
Fedt + g—>= Fet
CTENEHL OKHCIEHHA Eelesa +5 +2

IIpo6a Ha oxkucauTE N

OxucnuTenu OKpalInBaroT B CHHHUM LIBET BJIAKHYIO HHAUKATOPHYIO 6yMary, MMPONMUTAHHYIO
KpaxMajioM U HOAUAO0M KaJIvs. 910 IMPOUCXOOUT B PEIYJIILTATE TOTO, UYTO OKUCIIUTCIIb OKHUCIIACT
HOIUA-UOHBI, IpCBpallas ux B HWon;

2—> I+ 2¢
CB000AHBIN HOJ pearupyer ¢ KpaxmajaoM, U 3TO MPUBOJIUT K MOSBICHUIO CHHEH OKPACKH.

Boccmanoeumenu
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BoccranoButens npeacTaBiseT co00M Takoe BEIIECTBO, KOTOPOE BbI3BIBAET BOCCTAHOBIICHHUE
Jpyroro BeuiecTsa. BoI3bIBas BOCCTaHOBJIEHHUE APYrOTo BEIIECTBA, CAM BOCCTAaHOBUTEND IPU
sTOM okHcisiercs. Hanbonee pacripocTpaHeHHbIE BOCCTAHOBUTEIH II0APA3CIISIOTCSA Ha TPU
TUIA.

MeTtanibl. Metamisl, ciocOOHbIE OTJABATh IEKTPOHBI U 00pa3yIoIIye HOHBI B 3TOM IIpOIiecce,
o0agaroT cBOicTBaMu BoccTaHOBUTENEH. [IpruMepom BOCCTaHOBHUTENEH ITOTO THUIIA MOXKET
CILY>KUTb kene30. OHO BOCCTaHABJIMBAET, HAIIPUMED, NOHBI ABYXBAJIEHTHON MEJIU B CJIETyIOLIEH
pEaKIMHU:

Fe(tB.) + Cu®" (Boan.) —> Fe?* (Boxn.) + Cu(TB.)

VYpaBHeHUE, ONTUCHIBAIOIIIEE MTOJTYPEAKIINIO BOCCTaHOBJICHHsI HOHOB Meu (11):
Cu?*+ 2e—> Cu(tB.)

VYpaBHEHME, ONMCHIBAIOIIHIE MTOTYPEAKIINIO OKUCIIEHUS Kele3a:

Fe(tB.) —> Fe?" (Boan.) + 2¢”

HemeTtasubl. HemeTamnsl, cmiocoOHbIe yIAIATh DIEMEHTHI C OTPUIIATEIIHHBIMU CTENEHIMU
OKHCJICHHS U3 UX COCIUHCHHUI ¢ METaJlNIAMU, TaK)KE SIBJISIOTCS BOCCTAHOBUTEISIMH.
Baxxaemmmu 351eMeHTaMu ¢ OTPUIIATEIbHBIMU CTENIEHSIMH OKHCIICHHSI, 0 KOTOPBIX UJIET PEUb,
SIBJISTIOTCS KUCJIOPO/I M TAJIOTeHBI. BOCCTaHOBUTEISIMU pacCMaTPUBAEMOTO THTIA SIBIISTFOTCS
yTIIepoa U OKcHj yriaepoaa. Hampumep,

ClTe.) + 2CuCiTE ) —> 2CUTE.) + COg(r.)

CTeNeHE OKMCIEHHA yTOAspomga 0 +4
3COr 0+ FegOs(te. ) —» 2Fe(TR ) + 30051}
CTENeHE OKHCIEHHA VITEpoga  +2 +4

OtmeTHM, 4YTO B 000UX MPUBEAECHHBIX TPUMEpPaX MPOUCXOIUT MOBBIIIEHNUE CTETIEHU OKUCIICHUS
yriaepoja. DTo 03Ha4aeT, YTO B 000UX CIIydasX yriepoJ caM OKHUCIISETCS.

Honbl, cogepxamme KaKou-I1100 3JIeMEHT ¢ HU3KOM CTeNeHbl0 OKncaennsi. MoHbl,
coJiepKaIiue KakKou-ITu00 AJIEMEHT C HU3KOM CTENEHbI0 OKUCIICHHS, CIOCOOHBI BBI3BIBATh
BOCCTAHOBJICHHE JPYTrUX BemiecTB. [Ipy 3TOM MporcxXoauT Bo3pacTaHUE CTETICHH OKUCIICHHS
aJIeMEHTa B TaKOM MOHE, a 3HAYHT, OH caM okuciseTcs. [Ipumep:

Fet—s»Fed*+ g
CTENEHE OKHCIEHHA Eelesa +2 +3
S0:% + HyD —= 3042 + 2H+ 22
CTENEHE OKHCIEHHA CEPEL +4 +6

IIpo0a Ha BoccTaHOBUTEIN

XapakTepHO# peakinell BOCCTAHOBUTENEH ABIISIETCS 00ECIIBEUMBAHUE UMM IOAKHCIEHHOTO
pactBopa nepmanranara (VII) kanus, mpoucxosiiee B pe3yabTare CleIyrollei peakiuu:

WnCy (Eome) + EHYBoge ) + Se—>= Mn®*eoma) + 4 HyO(=)
Ty PITYRHEIH becUBeTHEIR
III. Tunsl OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX PeaKuui

OKHCIIHTEIbHO-BOCCTAHOBUTEIILHBIC peakiuu pasacIAr0OT Ha MCKMOJICKYIIAPHBIC U
BHYTPUMOJICKYJIAPHBIC, B 3aBUCUMOCTH OT TOTO, B COCTAaB KaKUX BCIICCTB BXOAAT OKHUCIHUTCIIb U
BOCCTAaHOBHTCIIb.

Mesrcmonekynapnovie OB peakyuu XapakTepu3yroTcs TEM, YTO OKUCIUTEIEM U
BOCCTAHOBUTEJIEM SIBJIAIOTCS Pa3IMYHbIE BEUIECTBA:
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+2 -1 0 -2
H:5 +HayiDe =54+ 2HO
2e *.

Buympumonexynapnoie OB peakyuu XapakTepu3yroTcs TEM, YTO OKUCIUTEND U
BOCCTAHOBHTEJb BXOJST B COCTaB OJJHOTO M TOTO YK€ BEUIECTBA, HO MPEJICTABIISIOT COOOM aTOMBI
pa3HbIX A1eMeHToB. K HUM OTHOCUTCS OOJIBIIMHCTBO PEAKIUIl TEPMUUECKOIO Pa3I0KEHUS:

+2 -2 1] o
2(HeO) = 2Hg + Oy
+5 -2 -1 n

Peakyuu camooxucnenusa-camosoccmanognenusn. Cymecrsyer Muoro OB peakuuii, B
KOTOPBIX ¥ OKUCIIUTENIEH U BOCCTAHOBUTEJIEM SIBIISIFOTCSI ATOMBI OJTHOTO U TOTO K€ JIEMEHTA.
OTHU peaklK TakKe MOTYT ObITh BHYTPH- U MEXMOJIEKYJIIPHBIMU. Takue peakiiy Ha3bIBalOTCS
II0-PAa3HOMY: CAMOOKHCIIEHUSI-CAMOBOCCTAHOBIIEHUS, OKACIUTEIBHO-BOCCTAHOBUTEIIBHON
JBOMICTBEHHOCTH, AUCIPONOPIUOHUPOBAHUS, JTUCMYTALIUH.

Peaknun BHyTprMOIIeKysipHOM OB nucMyTranum XapakTepu3yrTCs TEM, YTO aTOMBI JJIEMEHTA,
MIPOSIBIISIONIETO OKUCIUTEIbHO-BOCCTAHOBUTENIBHYIO IBOMCTBEHHOCTD, BXOJST B COCTAaB OJTHOM
MOJIEKYJI OJJHOTO M TOTO K€ BEIECTBA:

00 -1 +
C1-C1 + H;O =HCl + HCIO
] *

ATOMBI OJTHOTO W TOTO K€ AJIEMEHTA, YJacTBYIOIIero B peakiuu OB nucMyraruu, MOTyT UIMETh
OJIMHAKOBBIE CTETICHU OKHMCIICHUSI HJIA Pa3HBIE.

B oprannueckoii XMMUH U B )KMBOM MPUPOJIE MIUPOKO pacnpocTpaneHsl peakiuu OB
JTMCMYTAIMH 32 CUET aTOMOB YIJIepo/ia.

Peakuuu mexmonekynsapHoit OB nucMyranuu xapakTepu3yloTcs TeM, YTO OKHCIUTENb U
BOCCTaHOBUTEJIb BXOST B COCTAB PA3HBIX MOJIEKYII, HO SIBJISIFOTCSI aTOMaMH OJHOTO U TOTO e
AJIEMEHTA!

+5 -1 1]
ECl04+ 6HCl=3Cl + EC1+ 3H:0

t Se

[To mexanusmy npotekanust OB peakuuu pa3fensior Ha 31eKmpo@duIbHO-
HYK1eopuIbHble N C80O00HOPAOUKANBHBIE.

CBO6OI[HOp&I[HK8.JIBHBII>i MCXAaHHN3M XaAPAKTCPUIYCTCA I'CTCPOJIUTHUICCKUM PA3PBIBOM
HeHOHHpHOﬁ u MaHOHOHHpHOﬁ CBA3H, B PE3YJIbTATC YC€TO BO3ZHUKAIOT CBO6OI[HBI€ paauKalibl —
YaCTHULIbI C HCCIIAPCHHBIMU 3JICKTPOHAMMU. Pa,Z[I/IKaJ'ILI, B 3aBUCUMOCTH OT UX CPOACTBA K
JJICKTPOHY U CBOICTB napTHepa, MOTr'yT IPUHUMATD 3JICKTPOHBI (T.e. OBITh OKI/ICJ'II/ITGJI}IMI/I) u
MOTYT OTHAaBaTh 3JICKTPOHBI (T.e. OBITh BOCCTaHOBI/ITeJ'IHMI/I).

CBoOogHOpaIMKATbHBIH MeXaHU3M XapakTepeH A1 OB peakiuii, MpoTeKaromux
IIPEUMYIIIECTBEHHO ITPU BBICOKOM Temreparype u B ra3oBoil ¢ase. Ilpexe Bcero 3o peakuuu
TOpPEHUS BEILECTB, T.€. UX B3aUMOJICHCTBUE C KUCIOPOJOM U IPYTMMH CHIIbHBIMU
OKHUCJIUTEISIMU:
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o0 + -1
H; + CL=2HC]

2e A
4 +5 2+
CH,+ HNO; = CH:NO; + H,0O
2e A

JIeKTPOPMILHO-HYKJIe0(PHIbLHBII MeXaHu3M XapakTepeH A OB peakuuii, nporekaromux B
pacTBOpax Mpu OTCYTCTBUU paJuKaabHBIX yacTull. B OB peakuusx okuciaurenau (aKLuenTopsl
AIIEKTPOHOB) SIBIISIFOTCS 91eKMpoghuiamu, a BOCCTAHOBUTEIH (JOHOPHI 3JIEKTPOHOB) —
HYyK1eopuramu.

+2 o 42 0
CuSOs+ Zn=7nS804+ Cu
+7 +4 +2 +

IV. PaccranoBka k03¢ (pUIIMEHTOB B YPaBHEHUSAX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUIl
METOJIOM 3JIEKTPOHHOTO OajaHca

[Ipu cocraBieHnn ypaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil HanOOJIbIIYIO
TPYIHOCTD BBI3bIBAECT paccTaHOBKa K03(duinenToB. CymiecTByeT HECKOJIBKO METOI0B UX
HaxoxaeHus. OJHUM U3 HUX SIBJISIETCS METO/1 AJIEKTPOHHOIO OajlaHca, OCHOBHBIM TpeOOBaHHEM
KOTOPOTO SIBJISIETCS COOJIOJICHHE 3aKOHA COXPAaHEHHUSI 3aps/ia, T.€. YUCIO AJIEKTPOHOB, OTJAHHBIX
BOCCTAHOBMTEJIEM, JIOJKHO OBITh PABHO YHUCITY 3JIEKTPOHOB, IIPUHATHIX BOCCTAaHOBUTENIEM. B
METO/I€ IEKTPOHHOTO OajaHca BCerja yKa3blBalOTCsl CTENIEHU OKUCIIEHUS aTOMOB 3JIEMEHTOB, a
HE 3apsi/ibl PeaJbHO CYIIECTBYIOIUX HOHOB.

CocraBiieHHE YpaBHEHUHN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM 3JIEKTPOHHOTO
OaslaHca OCYIIECTBIICTCS B HECKOIBKO CTaHM:

1) 3amuChIBAIOT YpaBHEHHE PEAKIIMU CO BCEMH YYaCTBYIOIIMMH B HEl BeliecTBamMu 0e3
k03 puImeHToB;

2) BBIJACIIAIOT 3JICMEHTEI, U3MCHAIOINNE CTCIICHU OKHUCIICHUA B PE3YJIbTAaTC pCaKuu, U
OIIPCACIIAOT YK CJIO DJICKTPOHOB, HpI/IO6peTeHHBIX OKHUCIHUTCIIEM U OTAABACMBbIX
BOCCTAaHOBHUTCIIEM,

3) ypaBHUBAIOT YHCIIO 3JIEKTPOHOB, MPUOOPETAEMBIX M OTAABAEMBIX
JJIEMEHTAaMH, YCTAaHaBIIUBas TEM caMbIM KOA(PUIIUEHTHI ISl COSTUHEHHH, B KOTOPBIX
MPUCYTCTBYIOT 3JI€MEHTHI, U3MEHSIOIINE CTEIICHb OKUCIICHUS;

4) noaOuparoT K03()PUIIMEHTHI 7151 BCEX OCTaIbHBIX YUaCTHUKOB PEAKIHH.

IIpakTuyeckoe 3ansaTue: Nel.
HenpeneabHblie yriieBoAoOpoOAbI
Ienp npakTH4yecKol padoThI: 3aKpEIICHUE 3HAHUN

Conepmafme H N0CJIeA0BATEIbHOCTH BbINOJHEHHS 3aaHUI

OngbiT 1. [Toayyenue dTHJIEHA U H3VYEHHE ero CBOMCTB.
B npoOupky HaceinbTe 1-2 T KBapIieBOTO MECKa, HajlelTe 2-3 MJI CMeCH ATUIIOBOTO

CIIMpPTa C cepHoﬁ kucioToi. CMech HarpeﬁTe JI0 KUIMEeHMs. Beiaensromuics 3TujaeH MMPOITYCTUTE
IIOCJIICA0BATCIIbHO B Hp06I/IpKI/I C paCTBOPOM IICPMaAHIaHaTa KaJIusa U 6p0MHOf/'I BOJIOM. 3arem
MOBCPHUTEC Ira300TBOAHYIO TPY6Ky OTBCPCTHUCM BBCPX U IMOHOKTUTEC BBIJICIISAIONINICS Ta3.
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3apucyiite npubOp ISt MOTYyUYSHUS STUIICHA, OTUIINTE PE3yIbTAThl OTBITOB, HAMUIIUTE
YPaBHEHUS PEAKLUN.

OnbIT 2. IToayuyeHHe alleTHJICHA ¥ H3YVYEHHE er0 CBOMCTB.
B npo6upky nosoxkute 2-3 HEOOIBIINX KycOUKa KapOuaa KaubIus, 100aBbTe 3-4 M

BOJBI. BBICTpO 3aKkpoiiTe MpoOHPKy MPOOKOIA ¢ Ta300TBOIHON TpyOKoii. [TpomycTuTe
BBIJICIISFOIUICS Ta3 B paCTBOP MEpPMaHTaHaTa KajJust 1 B OPOMHYIO BOAY. 3aTe€M MIOBEPHUTE
ra300TBOJHYIO TPYOKY OTBEPCTHEM BBEPX U MOJIOKTUTE BBIACIAIOMIUICS Ta3. OnuimunTe
pe3ynbTaThl OIIBITOB, HAIIMIINUTE YPABHEHUS PEAKLUN.

IIpakTnueckoe 3axanue: Ne 10.

7KecTKOCTh BOABI U CIIOCOOBI €€ YCTPAHEHUsI
Hean. 3akpenuTh MOHSATHS 00 OOIIEH )KECTKOCTH BOJBI U €€ Pa3HOBUIHOCTSX, HATTOMHUTh
CIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI B YCIIOBHSIX JJA00PATOPHOTO KCIICPUMEHTA.
Oo6opynoBanne u peaktusbl. LllTaTuB ¢ mpoOupkamu, aepxaress sl IPOOUPOK, CIUPTOBKA,
CIIMYKH, CTEKIITHHAS TpyOKa, CaHUTapHas CKIISTHKA; TIPO3PAYHBIN pacTBOP MbLIa
(Ca17H3sCOONa), auctuiupoBannas Boja, pactsopsl Ca(HCO3)2, Na2CO3z (coma),
CaS04°2H0 (rumc), Ca(OH)2(u3BecTkoBast BOA).
JKecTKOCTh BOJIBI BEIPAXKAIOT CYMMO# MMOJIb SKBHBaJICHTOB HOHOB Ca?* 1 Mg?* Ha TuTp BOMBI.
Tak, 1 MMOJIb 9KB/J )KECTKOCTH OTBEYAET coiepkanuio 20 Mr/J1 KaTHOHOB Ca?* wim 12 mr/a
KaTHOHOB Mg?”.
OO61ast >KeCTKOCTh BOJIBI CKJIABIBACTCS U3 KapOOHATHOW M HEKapOOHATHOM KECTKOCTH.
+ Kapoonammnasa yscecmkocmsy (BpeMeHHasl, ycTpaHUMasi) 00yclIOBJIeHa MPUCYTCTBUEM B BOJIE
TUAPOKApOOHATOB KaIbIMS U MarHUs:

Ca(HCO,), = Cal* + 2HCO;,

Mg(HCO,), = Mgt + 2HCO;.
yCTpaHﬂeTCSI KHUITAYCHUEM, ,I[eI>'ICTBI/IeM HU3BECTKOBOTI'O <MOJIOKa» UJIN COABbI:
t

Ca(HCO,), = CaCO,l + H,0 + CO,T,

Mg(HCO,), = MgCO,l + H,0 + CO,1;

Ca(HCO,), + Ca(OH), = 2CaCO + 2H,0,

Ca(HCO,), + Na,CO,= CaCO,| + 2NaHCO,.
O6pa3yroruiicss kKapOOHATHBIN MPOAYKT peaKluy OCeIaeT Ha CTeHKAX cocy/ia (HaKUIIh):

Ca*t + ZHCO; = CaCO,d + H,0+ CO,T.

¢ Hekapoonammnas sxcecmxocmsy (NOCTOsIHHAs ) 00yCIOBII€HA IPUCYTCTBHEM B BOJIE CYlb(aToB
U XJIOPHUJIOB KaJIbIUS U MarHusl.
YcTpassioT HekapOOHATHYIO JKECTKOCTh Yallle BCEro J00aBIEeHUEM COJIbI:
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Cas0, + Na,CO, = CaCO,l + Na,80,;
MgSO, + Na,CO, = MgCO,! + Na,S0,,
Mgt + 802+ 2Nat + CO™ = MgCO,l + 2Nat + 8O-,

Mgt + COI- =MgCO,l.

B Hacrosimee BpeMs MMPOKOe MPUMEHEHNE HAXOAAT 1 HOHHOOOMEHHBIE CMOJIBI.

[TpumMeHeHwme )KeCcTKOM BOABI HAPYIIAET HOPMaJIbHYIO pPabOoTy MapoBBIX YCTAHOBOK (0Opa3oBaHue
Hakunu). Hakune MMeeT mioxyro TeIIoNpOBOAHOCTb, a 3TO CO3/1a€T aBapUilHyI0 0OCTaHOBKY U
YBEJIMYUBAET PACX0/]] TOMJIMBA (CI0i B 1 MM moBbImaeT pacxoq Ha 5%).

3aoanue 1. Kak 00BSICHUTD, TOUEMY B KECTKOM BOJIE MBLJIO IUI0XO MBUIUTCS (00pa3yroTcst
XJIOTIBS, MAJIO TI€HBI), €CJIA YI€CTh, YTO MBIJIO — 3TO HATPHEBHIE MIIH KAJHEBBIE COJIU BBICIIAX
OpPraHWYECKUX KUCIIOT, HarpuMmep cteapat Hatpus C17H3sCOONa?

3aoanue 2. VicnipITaTh Ha ONBITE HATMYME KapOOHATHOM ’KECTKOCTHU B BOJIOTIPOBOJIHOM BOJIE
nabopatopun. HarmmcaTh (Kak pe3ylbTaThl ONMBITHOTO UCTIBITAHKS) MOJIEKYJISIPHBIE 1 HOHHBIC

YPaBHEHHUS BCEX MPOUCXOASAIINX MPOIIECCOB YMATYCHHUS BOIBI.
HO
Ca(HCO,),
NaCO,

3adanue 3. B deTbipe mpoOUPKH HATUTH 1O 2 MJT TUCTHUIUTMPOBAHHOM BOJIBI, 3aTEM BO 2-10
MIPUJINTH PacTBOP Cyib(dara Kaublus, B 3-10 U 4-10 — THApOoKapOoHaT Kanbius. PactBop B 4-i
MPOOHUPKE MPOKUIIATHTH, IOTOM B3SITh MPOOBI U3 BCEX YETHIPEX MPOOUPOK M B KAXKIYIO T0OAaBUTh
10 HECKOJILKO KaIelb MPO3payHoOro pacTBOpa MbuIa, B300aTaTh. B Kakux mpobax mpoucxoaur
nomyTtHeHue? O0bsicHUTh. B ocTaBiumecs mnocie ordéopa npoObl HOPIMH PACTBOPOB 100aBUTH:
BO 2-10 — pacTBop cojibl (Na2CO3), B 3-10 — U3BECTKOBOTO «MOJIOKa», IPOKUISTUTH 3TH CMECH, a
3aTeM BO BCE YEThIpE CHOBA A00aBUThH MbLIO U B30osTaTh. Habmtonenust 060cHOBATH
MOJIEKYJISIPHBIMU ¥ HIOHHBIMU YPaBHEHHUSIMH PEAKLIUH.

3aoanue 4. KakoBa ®eCTKOCTb 5 J1 BOJIbI, BRIPAKEHHASI KOJIMYECTBOM MMOJIb JKB/JI KATHOHOB
Ca?*, ecnu B Heii pacTBOpeHo 16,2 r 6ukap6onaTa kanbiusa? (Jns yno6ersa pacuera 1 MMOJIb
5KB/J1 IPUHATH paBHbIM 20 Mr/i1 katoHos Ca®*))

IIpakTnyeckoe 3axanue: Ne 11.
VYrieBoaopoanb! (caMocTosiTeJIbHasi padoTa)

He.]'[b HpaKTI/I‘leCKOﬁ paﬁon: BCIIOMHMTbH BaXXHEUIIIHNE ITOHATHUS U 3aKOHBI XUMHUHU
Conepmafme H N0CJI1e0BATEIbHOCTD BBINOJHEHUS 3aJaHN il

Bapuant Nel
Yacrs |.
1. Yrneogopon CsHio oTHOCHTCH K Kiaccy:
a) aJIKEHBI 0) amKaHBI.

2. O6mmast popmyna HUKIOAIKAHOB:
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a) CnHonse 6) CnHazn-2

3. MonekyIbl ajJKaJueHOB COJIEPKaT:
a) TOJIBKO OJMHApPHBIE CBS3U 0) 1 nBOIHYIO CBSI3b.

4. Yron cBsizu B MOJIEKyJIe OeH3071a:
a) 90° 0) 120°
B) 180° r) 109°28/

5. Tun rubpuan3anum aToMOB Yriepoja B MOJIEKYJie 3TUJICHA:
a) sp° 6) sp?
B) Sp r) pp

6. BemecTBa 0JMHaKOBOTO COCTaBa, HO Pa3IMYHOTO CTPOCHHUS U C Pa3TMYHBIMHU
CBOWCTBAMM Ha3bIBAIOT:

a) paauKaiaMu B) U30MepaMu

0) romosioramMu I') aHaJIOraMH

7. Kakoii Tun peakuiuu XxapakTepeH Ui ajJKeHOB:

a) COeTMHEHUS 0) 3amereHus

8. Ilpu ruapupoBaHUH ATKEHOB 0OPA3YIOTCS:
a) AJIKUHBI 0) CIUpTHI.

9. Ilpoaykrom peakmuu 6yTeHa -1 ¢ XJI0poMm sIBIsIETCS:
a) 2-xyopOyren-1 0) 1,2-muxnopOyran
B) 1,1-muxmopOyraH. r) 1,2 —nmuxnopoyren-1

10. Kayuyk nmoiy4aroT, UCIIOJIb3Ysl PEAKIIUIO:
a) U30MEPHU3ALNH 0) moMMepu3aIuu

11. AnleTusieH He MOXKET pearupoBaTh

a) KUCIIOPOJOM 0) MeTaHOM
12.Crioco6 pazaenenus HepTr GpaKIuyu OCHOBaH Ha:

a) KPEKUHTe 0) IUCTUILIAIUN
B) KOKCOBaHHUE T') TUPOJIU3E
Yacts 1.

1. CoctaBbTe GOpMYIBI YETHIPEX U30MEPOB NIEHTEHA, HA30BUTE UX. (4 banna)

2. CoctaBbTe (OpMYIIBI 110 Ha3BaHUAM: (4 banna)

a) 2,3,4-TpuUMeTUIITIEHTaH r) 2,4-1ux10p-3-METHITeKCeH-2
0) 2,2-mubpoM-4-srunrentan n) 1,5-mubpommnentan

B) 1-x10p-3-MeTUIOEH3071

3. CocTaBbTe YpaBHEHHsI peakluii B3aUMOJCHCTBUS: (J 6aL108)

a) Oyraguena-1,3 ¢ xmopom (1-s B) OyruHa-2 ¢ 6pomom (1-st ctaaus)
CTaJIHsI) T') JCTUAPUPOBAHUS ITAHA
0) 6yreHa-1 ¢ 6pomMoBOAOPOIOM 1) HUTPOBaHUS O€H30J1a
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Bapuant Ne2
Yacrs |.

1. O6mast popmyra anKeHOB:
a) CnHa2ns 0) CnH2n-2

2. MoneKynbl aIKHHOB COJIepPIKaT:
a) TOJIbKO OJIMHApHbIE CBSA3U 0) 1 1BOIHYIO CBS3b.

3. Yrou cBsi3U B MOJIEKYJIE METaHa:
a) 120° 6) 109°28/

4. B xaxoif Monekyse yroi cssu pasen 120°?
a) 3TUJIEH 0) sTan

5. Tun rubpuau3anuu aToMOB yriepoja B MOJICKYJIE alleTUIIeHa:
2
a) sp 0) pp

6. Uem oTimuaetcst pyr ot Apyra OyreH-1 u OyreH-2:
a) MECTOM Pa3BETBJICHUS YIIIEPOJIHON HETH
0) OTHOCUTEIHLHOU MOJICKYJIIPHON Maccoit

7. B3auMoielicTBUE METaHa C XJIOPOM — ATO PEaKIus:
a) pa3IoKEHHUs 0) coemuHeHUs
B) oOMeHa T') 3aMeIIeHUS

8. Peakius ruipupoBaHusi:
a) CoHe + O2 —; B) CoHs + H2O —;
0) CsHg —; 1) CoHs + Hy —

9. 2 - meTmiiOyTeH -1 HE B3aMMOJICHCTBYET:
a) C a30TOM 0) C BOJIOPOJIOM

10. XapakTepHbie 1Jisi AIKUHOB PEAKIMH, 00YCIOBJICHHBIC HATMYMEM JIBYX - CBSI3CH B
MOJIEKYJIaX, OTHOCSTCS K THITY PEaKIIUU:
a) COCIMHCHUS 0) 3amenieHus

11. C pacTBOpOoM nepMaHraHara Kajiaus pearupyer
a) MpomeH 6) OyraH

12. OCHOBHOI 11e/1bI0 KPEKUHTa HEPTEMPOIYKTOB SIBISETCS MOJTyYeHUE
a) OeH3MHa 0) denomna

Yacrs 1.
1. CocraBbTe OpMYIBI YETHIPEX U30MEPOB TENTaHa, HA30BHUTE UX. (4 bania)
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2. CoctaBbTe (GOPMYIIBI 110 Ha3BaHUAM: (4 Oannia)

a) 1,2,4-tpumeTrOeH3011 r) 2,4-TMMCTHIIIICHTaIUCH-2,3
0) 3-OpoM-2,2-muMeTuireKcan 1) 2-X710p-3,3-TUITUIITCKCaH
B) 3-MeTunOytuH-1

3. CocTaBbTe ypaBHEHUSI pEaKIUi B3aUMOJICUCTBUSL: (5 6a1108)

a) OpomupoBanus dTana (1cramus) r') TOPEHHS MeTaHa

0) ruapaTaluy nNponuieHa 1) THIAPUPOBAHUS OeH30J1a

B) XJIOpHpOBaHUs OyTeHa-2

IIpakTnueckoe 3ansTue: Ne 34. OqHOATOMHBIE CIUPTHI

Henp npakTnuyeckoid padoTbl: 1aTh (OPMYIUPOBKY MOHATUNH «CHUPTHI), «IIpeaeiabHbIE
OJIHOATOMHBIE CIHPTHI». YCTAaHOBUThH IMPHU3HAKU KIACCU(PHUKALMU CIUPTOB M KiIacCU(PHUKAIIMOHHBIE
rpynmnbl. PaccMOTpeTs cTpoeHue, CBOMCTBA, MOJYYEHHE U NPUMEHEHHE NPEENIbHBIX OJHOATOMHBIX
CIUPTOB.

Conep:xaHue M NM0OCJI€eI0BATEIbHOCTH BHINOJHEHHSI 3aaHU

Teopernyeckas 4acTb
[ToBTOpUTE U KpaTKO O(POPMHUTE TEOPETHUECKYIO YaACTb.
JdernapupoBanue 3TaHoIa
[Ipu onyckaHuu packaji€HHONW MEIHOW MPOBOJIOKH B ATAHOJ MPOUCXOIUT PEAKIIMS
JNEeTUPUPOBAHMS U CIIUPT MIPEBpALIAaeTCs B STaHAIb.
Teopuro Bompoca cMoTpuTe B yueOHUKe Ha cTpanuiie 132 B pasnene «JlermapupoBanue
CIIUPTOBY.

KauvecTBeHHasi peakiusi Ha TJIMIEPUH

[Ipu B3aumoaeiicTBuu rauiepuHa ¢ ruapokcuaom menu (1) o6pasyercs spko-cuHMI pacTBOp
riurepara menu (I1). Teoputo Borpoca cMoTpuTe B yueOHMKE Ha cTpaHuiie 132» B pazzaerne
«Crienudrueckre CBOWCTBA MHOTOATOMHBIX CIIUPTOBY» M B TETpaau B TeMe «CIIUPTHI».

JKCIepUMeHTAIbHAsA YaCTh

[To3HAKOMBTECH C METOIUKOM MPOBEICHNUS SKCIIEPUMEHTOB, TEXHUKOW OE30MaCHOCTH,
pe3ynbTaThl ohopMuTe B TAOIHIIE 2.

Tabauna 2 Pe3yabTaThl 3KCIEPMMEHTOB

HasBanmue onbiTa | Urto nemnaro Yro Habdar08210 YpaBHeHnue PesyabTar
onbITa

OmnglT 1. JleruapupoBadue dTaHoIa

Peaxkmuebvi: 3TaHOI, MEAHAS TIPOBOJIOKA.
Obopydosanue: MepHasi IpoOHUpKa, TPOOUPKA, CIUPTOBKA, CITHYUKH.
Memoouxa. OTmepbTe MepHOM pobupkoit 1 Mt sTanona. B uuctyro npoOupky Hazielre 1M1 sTaHona,
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pacKaluTe Ha CHMPTOBKE MEAHYIO IIPOBOJIOKY, IOIPY3UTE B 3TAHOJ MEIHYIO IPOBOJIOKY. [loBTOpHTE
IIpoLEaYypY HECKOJIbKO pa3. Kakoll onrymiaercs 3amnax?
OmnpiT 2. KauecTBeHHas peakius Ha TJIULEPUH

Peaxmueuwl: rmuniepuH, pactBop cynbdara meau (1), pacTBop ruapokcuia HaTpus, BOIA.
Obopydosanue: 2 TPOOUPKH.
Memooduxa. B mpoOupKy HaMBarOT pactBop cynbdara meau (I1) u pactBopa runpokcuaa Harpus. K
BbINaBIIeMy ocajaky ruapokcuaa meau (1) nodasnsaoT HemHoro riunepuHa. [louemy npoucxoaut
pacTBOpeHue ocajika oOpasoBasiierocs ruapokcuaa meau (11)?

Hanumwure BoiBOI.

CamocrosiTesbHast pabora
Bapuanr 1.

1. CocTaBbTe ypaBHEHHS PEAKIIMMA, TPOTEKAIOIIUX ITPU HArPEBAHUHU CMECH METaHOJIA U
OyTaHOJIa B IPUCYTCTBUU CEPHON KHUCIIOTHI.

2. CoctaBbTe (OPMYIIBI IO HA3BAHUSIM:

a) 2,5-muxiIoprneHTeH-2

0) 2-MeTHII-3-3THITEeKCAHO-2

B) 1,2-numMernn-4-3tuneH0eH301

Bapuanr 2.

1. CocraBbTe ypaBHEHHUs PEAKIMi, MPOTEKAOIINX IIPH HATPEBAHUH CMECH
METaHOJIa ¥ IEHTAHOJIa B IPUCYTCTBUH CEPHON KHUCIIOTBHI.

1. CocraBbTe (OPMYIIBI IO HA3BAHUSIM:
a) 2-METUJITIPOTTaHO-2

0) 2,4,5-TpUMETHIITOKCAHOJI-2
B) 3-3TUN0yTaHOI-2

Bapuant 3.
1. CocraBbTe ypaBHEHHS YEThIPEX PEaKIUil, MPOTEKAIOIIUX IIPU HArPEBAHUM CMECH ITPOIaHOJIa
1 OyTaHoJIa B IPUCYTCTBUU CEPHOM KUCIIOTHI.

2. CocTaBbTe ypaBHEHUS PEAKIUH IO CXEME:
CH, f CHClf CHOHF CH, f CH -CH,

I
ol

Bapuanr 4.
1. CocTaBbTe ypaBHEHHsI YETHIPEX PEAKIIMI MPOTEKAIOIINUX MPU HATPEBAaHUU CMECH TaHOJa U
MIEHTaHOJIa B MPUCYTCTBUU CEPHOMN KUCIIOTHI.

2. CocraBbTe YpaBHCHHUS PEAKIIUI 110 CXEME:
CH4 — C2H2 — CoHy — CoHsOH — CoHs — O — CHs

Bapuanr 5.
1. CocTaBbTe ypaBHEHHS YEThIPEX PEAKIINii, MPOTEKAIOIIUX MTPH HArPEeBaHUHM CMECH 3TAHOJIA U
MPOIaHoJIa B IPUCYTCTBUH CEPHON KUCIIOTHI.
2. CocraBbTe (OPMYIBI 110 HA3BAHUSIM:
a) 2-MeTU-4-3THIITeKCaHO-3
0) 3,3-IUMeTHIIIIeHTaHo-1
B) 2-metunOyraHomu-1



Bapuanr 6.

1. CoctaBbTe ypaBHEHUS YETHIPEX PEaKIMH, IPOTEKAIOUINX PU HATPEBAHUHM CMECH OyTaHOJa U

MIEHTAHOJIA B PUCYTCTBUU CEPHON KUCIIOTHI.
2. CocraBbTe (DOPMYIIBI 110 HA3BAHUSIM:
a) S5-MeTuiI-3-3TUINCHTaHOI-1
0) 2,3-mumetnnodyramuen-1,3
B) T€KCaHOJI-2

IIpakTnueckoe 3ansTue: Ne 35. MHOoroaroMHblie CHUPTHI

Heap npakTHyeckoi padoThI:

— BCIIOMHHTbH BOXKHEHIIIHE OHATHUS M 3aKOHBI XUMUH

MarepuajibHO — TEXHHYECKOe OCHallleHue padoyero Mecra:
— yueOHO - MeTouYecKas JIuTeparypa

dopma KOHTPOJIS 3HAHMI: caMOCTOsATeIbHAs paboTa
CojaepikaHue M 0CJ1€10BATeIbHOCTH BbINOJIHEHHUS 3aJaHUil

Bapuanr 1.

1. CocraBbTe GOpMYJIBI IO HA3BAHUSIM:
a) 3-metunOyranTpuos-1,2,4. 0) 2,3-muyTunneHTasanon-1,5
2. CocTaBbTe ypaBHEHHS PEAKIIMI TIOJYUCHHS 3TAaHOJIA U3 METaHa.
3. U3 156 xr 6en3omna moxyuansu 200 kr ximopOeHsosna. Berauciutb BeIxo 1 xiaopoeH3ona B % ot
TEOPETUYECKH BO3MOMKHOTO.
4. CocTaBbTe ypaBHEHUS PEAKIUI 110 CXEME:
C4H10 — C4Hs — C4HoCl — C4HoOH

Bapuanr 2.
1. CoctaBbTe (hOPMYJIBI 10 HA3BAHUSM:
a) 2-MeTua-4-3Tuiarekcananon- 1,5 0) 3-metunmenTanTpuoi-1,3,5
2. CocTaBbTe YpaBHEHH peaklUii MOTydeHUs 3TaHOIa U3 KapOuia KaiabIlusl.

3. U3 225 kr xnop6en3oua nonyumnu 170 xr ¢penona. Berancnoute Boixo ¢penomna B % ot
TEOPETUYECKOTO.
4, CocTtaBbTe YpaBHEHHS PEAKIIHIA 1O CXEMe:
CsH12 — CsHig — CsH11Cl — CsH11OH

Bapuanr 3.
1. CoctaBbTe ypaBHEHUS peakiuil MOydeHHs [VIMKOJIATA MEH UCXOs U3 ITaHA.
2. CoctaBbTe (OPMYIIBI 110 HA3BAHUSAM:
a) 3-aTunrencananon-1,5 0) 2,3-TMMEeTHUIITIEHTaHOI-3
3. Tpu ruaponuze xnopbensona noayunin 158,4 kr ¢eHona, uro cocrasnset 80 % ot

TCOPCTUYCCKH BO3MOKHOI'O BbIXOAA. CKOJIBKO KT xnopﬁeH3ona BBCJIM B pCAKIIUIO FI/I,HPOJII/ISa?

4. CocTaBbTe YpaBHEHHS PEAKIIHIA 10 CXEMe:
CsHs — C3Hg — C3H70OH — CsH7 — O — CH3



Bapuanr 4.

1. CocraBbTe ypaBHEHUS peaKIUil MOTyISHUS STUIICHIIIMKOIS UCXO/Is U3 METaHa.
2. CocrtaBbTe (OPMYIIBI 110 HA3BAHUSM:
a) 2-mMeTunoyrananoi-1,4 0) 2-meTtun-4,4- M3 THUIITeKCaHOII-2
3. [Ipu xsopupoBanuu O6eH30:1a moJrydmn 18 Kr ximopOeH3oiia, uto coctaisieT 80 %0T TeopeTHIeCKn
BO3MO>KHOTO BbIX0J1a. CKOJIBKO KI' O€H30J1a BBEIIM B PEAKIIUIO C XJIOpOM?
4. CocTtaBbTe ypaBHEHHS PEAKIIUN MO CXEME:
CoHs — C2Hs — C2Hs0H — CoHs — O — CaHo

IIpakTnueckoe 3ansiTue: Ne 36. MHOroaroMHble CHUPTHI
Henb npakTHyeckoi padoThI: BCIOMHUTH BaKHEHIIINE MOHATHS U 3aKOHBI XUMUU

Couepﬂcalme H NOCJIeA0BATEIbHOCTDL BbINOJHEHUS 3aJaHUI

1. Hanummure ctpykTypHble pOpMYIIbl ATaHOJA, STHICHTJIUKOJS U
¢denoua. Kak n3meHsiercst KUCIOTHOCTD (ITOABHYKHOCTh THAPOKCHIIBHBIX aTOMOB
BOJIOPOJIa) 3TUX COCTUHECHUA?

2. UeMm oTIMYAIOTCS MHOTOATOMHBIE CIUPTHI OT OJJHOATOMHBIX: a) TIO
CTPOCHHIO; 0) M0 XUMHYECKIUM CBOHCTBAM?

3. C KakuM¥ U3 yKa3aHHBIX BEIIECTB: THAPOKCU]T HATPHsI, XJI0p, OCH30I,
a30THas Kuciota — Oyner pearupoBaTh peHnosn? CocrtaBbTe YpaBHEHHS BO3ZMOKHBIX
peaKIuii 1 Ha30BUTE UX MPOTYKTHI.

4, [Touemy 6poMupoBanue (HeHOJIa TPOUCXOIUT 3HAUUTEIHHO JIerde,

yeM OpoMupoBaHue OeH301a? Hanmumure coOTBETCTBYIONIME YPAaBHEHUS PEAKIIN U
YKQ)KHUTE YCIOBUS UX MPOTEKAHMUS.

5. OO0BsiCHUTE TIPOSIBIICHUE TIUIIEPHHOM CJ1a00 BHIPAKEHHBIX
KHUCJIOTHBIX CBOMCTB. OTBET MOATBEPANUTE YPABHEHHUSIMH PEAKIIUH.

6. CocraBbTe CTPYKTYpHBIE (POPMYJIIBI TPEXaTOMHBIX CIIUPTOB,
MOJIEKYJIbI KOTOPBIX COJiepKaT YeThIpe aroma yriepoja. HazoBure Bce BeliecTa.

7. C KakuMH U3 TPUBEAEHHBIX BEIIECTB: O/, BOJIOPO, HATPUH, a30THAS
KHCJIOTa — OyJIeT B3auMOJACHCTBOBATh TiniiepuH? Hanumure ypaBHEHU s
BO3MOJKHBIX PEaKIIHi.

8. KaxoBo BnusiHue 0€H301bHOTO KOJIbIIa HA THAPOKCUIIBHYIO TPYIIY B
Mosekyne (enona? OTBET NOATBEPAUTE YPABHEHUSIMU PEAKIIMIA.

9. CocraBbTe CTpyKTYypHYIO hopmyiy 2, 4, 6-Tpunutpodenona. s
KaKHX IeJIeH UCIOJIb3YIOT 3TO BEUIECTBO?

10.  JlaiiTe cpaBHUTENHHYIO XapaKTePUCTUKY (PeHOIa U ATaHOJIA IO TIAHY:
a) 4TO OOIIEro B CTPOCHHUH U KaKue 00IIue CBOWCTBA; 0) yeM pa3InyaroTcs uX
CTpoeHue U cBoiicTBa. OTBET MOATBEPAUTE CTPYKTYPHBIMH (DOPMYIIaMU BEIIECTB U
YPaBHEHUSMHU PEaKIuil.

11.  Kak pa3nu4uTh ONBITHBIM ITyTEM STHIIEHTJIUKOJIb U STHIJIOBBIN criupT?
OnuiuTe X0 ONbITa U MpeAIoaraeMble HabII0AeHUS.

12.  CoctaBbTe CTPYKTypHBIE (POPMYJIBI ABYXaTOMHBIX CIIUPTOB,
MOJIEKYJIBI KOTOPBIX COAEpXkKaT Tpu atoMa yriiepoja. Hazosure ux.

PacuérHble 3amaun

1. Beraucnure 066EM BOAOPOA, BBIICIUBIIETOCS IPU B3aUMOICHCTBUM HAaTpuUsi Maccoit 4,6
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I' C 3TWJIOBBIM cIUPTOM Maccoit 30 T.

2. Ilpu geticTBuM U30BITKA HATPHS HA PACTBOP MPOMMIIOBOTO CIIUPTa B OeH3oe maccoit 200
T BBIICTUJICS BOAOPO 00bEMOM 8,4 11 (H. y.). Belunciinte MaccoByro J0J110 CIUPTA B pacTBOPE.

3. Paccumraiite Maccy nmpormnuiara HaTpus, KOTOPBIA 00pa3yeTcs MpHu B3auMOJICHCTBUU
nponanojia-1 maccoit 35 r ¢ HaTpuem maccoid 9,2 T.

4. MaccoBbI€ J0JIU YIiIepoAa, BOJOPOa U KUCIOPO/ia B CIIUPTE PaBHBI COOTBETCTBEHHO
52,18, 13,04 u 34,78%. BriBenute hopmyiy cipTa U BBIYUCIUTE €T0 MOJISIPHYIO Maccy.

5. Meranon konmyecTBOM BemecTBa 0,5 MoJIb Harpeu ¢ U30BITKOM OpoMHIa KaTusl U
CEPHOM KUCJIOTHI, MOTy4Ymiin OpommeTran Maccoit 38 r. Onpeaenurte BoIX01 OpoMMETaHa.

6. CKOJIbKO M30MEPHBIX CITUPTOB M MPOCTHIX A3PUPOB 0TBeUaroT 0611eit popmyne C3HZO?
Hanummure ux cTpykrypHble (GOpMYIIbL.

7. PaccunraiiTe Maccy aJIKoroJisita, Koropas o0pa3yercsi Ip1 B3auMOIEHCTBUU Kalus
Maccoi 6 r ¢ mpornanojaom-1 maccoit 15 1.

8. PaccuunraiiTe Maccy a30THOM KHCJIOTHI, 3aTPAUY€HHYIO Ha HUTPOBaHUE (DEHOIa MacCOM
18,8 r, cumras, uro obpazyercs 2, 4, 6-TpUHUTPOPEHOI.

9. Ilpu 6pomupoBannu (perosma maccoit 28,2 T moaydeH ocagok maccoit 79,44 r. Beraucnure
MacCcoBYIO JI0JI10 (B %) BBIXOJa MPOIYKTA.
10. Beruucnute Maccy (eHosITa HaTpus, OJy4EeHHYIO ITPU B3aUMOJAEHCTBUU (heHola

Maccoit 9,4 r ¢ HatpueMm maccoit 1,6 T.

11. ®enonsT Kanus MOJyYeH B3auMoieiicTBueM (heHosa maccoit 4,7 T 1 pacTBopa Maccou
120 r ¢ maccoBoii nonert KOH, paBnoit 14%. KakoBa macca ¢genonsra?

12. CocTaBbTe ypaBHEHHUS PEaKIUi, UAYIINX 10 CXEME:
MeTaH —

areTusieH — 0eH30J1 — xyopbeH301 — (enoun. Beriuncnure maccy deHolia, HOJTy4eHHOTO

13 MeTaHa 00beMoM 672 11 (H. y.), €CII MaccoBasi 101 BbIxo1a mpoaykTa cocrasisieT 40%. OtBer:
188 r

13. Kakoit 00bemM Bo10poia (H. y.) BBIACIUTCS MPU B3aUMOICHCTBUH 3TUIICHTJTHKOJIS
Maccoit 8 r ¢ Hatpuem maccou 2,3 r?

14. IIpu B3anmoielicTBUM pacTBopa deHoa B 6en3ose maccoi 200 T ¢ u30bITKOM OpOMHOM
BO/IbI TIOJTYYIIIA OpPOMITPOM3BOIHOE Maccoit 66,2 r. PaccunraiiTe MaccoByto 10110 eHoa B
pacTBope.

15. Kakoit 00beM (B MiT) a30THOM KUCIIOTHI (p= 1,45 r/MJ1) C MacCOBOM JI0JIeH a30THOM
kucinoTel 80% mnoTpedyercs A NOdydYeHUs] TPUHUTpaTa TIulepruHa Maccoi 22,7 r?

16. Kakyro maccy atanauona-1, 2 MOXHO MOJYyYUTh U3 OKCHA 3TUiIeHa maccoit 250 r u
BOJibI Maccoit 90 r?

17. Kakyto maccy (peHossiTa Kajusi MOXKHO MOJIyYUTh U3 THAPOKCHIA Kaiaus Maccoit 20 T u
¢denomna maccoit 20 r?

18. Kaxoii 00beM Bosiopo/ia (H. y.) BBIIEJIUTCS B pe3ynbTaTe B3aumoerictus 30 r HaTpus U
1 Monb rvuepuHa?

IIpakTnueckoe 3ansaTue: Ne 14. CpolicTBa CIMPTOB M AJIbCTHI0B
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Henp npakTHyeckoi padoThl: 3aKpeIUIEHNE 3HAHUN

Conepmafme H N0CJIeA0BATEIbHOCTDh BbINOJHEHHS 3aJaHUH
OnpiT 1. PacTBOpeHueE ITINIEPHHA B BOJI€ M B3aMMOJIEHCTBHE €ro ¢ TIIPOKCHIOM MEIH.

1. K 1 mut Bogpl o6aBbTe 2-3 Karuiy TIUIepruHa, B30oaTaiiTe, oOpaTruTe BHUMaHUE
Ha paCTBOPUMOCTD TJIMIIEPUHA B BOJIE.
2. K 0,5 mn pacTBOpa cynbdara menu 106aBpTe 1 M1 pacTBOpa rUAPOKCHIA HATPHUS.

K nonydenno#t cmecu 100aBbTe NOJYUEHHBIN paHee pacTBOpP NIMIIEPUHA B BOJIE.
OnwumuTe HAOIIOACHUS, COCTaBbTE YPABHEHUS PEaKIi.

OnbIT 2. OKHCIEHNE CIUPTA B AJbJIETH/L.
1. Okucnenue 3TUI0BOTO CIUPTA AUXPOMATOM KaJIusl.

B npoOupky Hanelte mocieaoBaTeabHo Mo 1 M1 pacTBOPBI AMXpOMaTa Kajlus, CEpHON KHUCIOTHI
1 3TUioBoro cnupra. CMech HarpenTe Ha BOASHON OaHe 10 M3MEHEHHs oKpacku. OnumTe
pe3yibTaThl OMbITa, COCTABHTE YPAaBHEHUE PEAKIIUU.

2. OKucneHne 3TUIOBOTO CIUPTAa OKCUIOM MEJIH.

B npo6upky naneiite 0,5 mi sTanona. Harpelite B miiaMeHu COMPTOBKU MEAHYIO CIIUPAJIb 10
00pa3zoBaHus YepHOTO HajeTa okcuaa Meau. Crimpainb OBICTPO OMYCTUTE B MPOOUPKY CO CITUPTOM.
OMBIT TOBTOPUTE HECKOJBKO pa3. OnuiuTe HabI0IeHNS, COCTaBbTEC YPAaBHEHUS PEAKIIHA.

OnbIT 3. OkKc/IeHne aJIbAernuaa.

1. OxucneHne aMMHUaYHBIM PacTBOPOM OKCHJIa cepedpa (peakius «cepeOpsHOTO 3epKajiay).

B npoGupky, BEIMBITYIO 1I€NI04bI0, HaseiTe 0,5 MiT aMMHAYHOTO pacTBOpa OKcua cepedpa u

Takoi ke 00beM popmanuna. CMech HarpeiTe Ha BOAsTHOUW OaHe. OnuimmTe HaOII0IEHUS, COCTABbTE
ypaBHEHUE PEaKIIH.

2. OKuciaeHrue ruIpOKCUIOM MEIH.

K 0,5 mut pactBopa cynbdarta meau 1o0aBbTe 1 M1 pacTBOpa rHIpOKCUAA HATPUS U 1 Mt
¢dopmanuna. CMmech HarpelTe Ha BOJsiHOU OaHe. OnuiinTe HaOMI0IeHNs, COCTaBbTE ypaBHEHUS
peaKui.

IIpakTHyeckoe 3anaTHe: Ne 15. Asibaernanl (camocTosiTe/IbHAsA padoTa)
Heap npakTH4eckoii padoThbl: BCIIOMHHUTH BOXHEUIINE MOHATHUS U 3aKOHBI XUMHH, KOHTPOJIb
3HAHUN U YMEHUH 1O TEME «AJIbJICTUIBI»

Conepmafme H N0CJIe0BATEIbHOCTh BINOJHEHHUS 3aJaHUI

Bapwuanr 1.

1. CocTaBbTe ypaBHEHHS PEAKIIHUH 110 CXEME:
C2Hs — C2Hy4 — C2HsCl — C2Hs0H — CoHs — O — CH3

2. CocraBbTe YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIMIUX XUMHUYCCKUC CBOMCTBA
MacCJIIHOIo ajapacruaa.
3. Kaxkoit 00bem KHCJIOpoJga HCO6XOIII/IM AJI1 OKUCJICHUST MCTAHOJIA, €CJIIN ITPHU O9TOM

nosryaunii 500 20 % pactBopa hopmanbaeruaa’?



4. [ory4uTh METHIATUIIOBBIN 3(UP UCXOIS U3 METaHA.

5. Hanumure opMymbl CIEAYIONINX BEIIECTB:
a) 2,3,3-TpuMeTunI1 eHTaHab

0) 2-meTun OyraHaib

B) TeNTaHalb

6. Hanumure ypaBHEHUS peakLMii:
a) OKUCJICHUS TUAPOKCUAOM Meau(2) OyraHas
0) OKHCIICHUS] aMMHAYHBIM PACTBOPOM OKCHJa cepedpa
2-MeTHIITIPOTIAHAIIS
B) TMJIPUPOBAHUS MPOIIAHATISA
Bapuanr 2.

1. CocraBbTe ypaBHEHHs peakLUii IO CXEMeE:
k|
CH,f CHCIf CHOHf H-C __ f HCOOH

2. CocraBbTe ypaBHEHHUS PEAKIMi, TIOATBEPKAAIOIMINX XUMUYECKHUE CBOMCTBA
MYpPaBbUHOTO ajlbJErU/aa.
3. Kaxoit o6vem anetunena Heooxoaum st moiyaenust 500 r 40 % pactBopa

YKCYCHOTO anpaeruaa?
4. [lone4nTh STUIOBBIN CIUPT UCXOMA U3 ITAHA.

5. Hammmmure popmymsl clieyronmx BEmecTB:
a) 2,3- TMMETHJI TeKCaHaJb

0) 4-MeTuITIeHTaHATb

B) MMpOTaHaIb

6. Hanuiure ypaBHEHUS peaKInid:

a) OKUCJICHUS THIPOKCUIOM Meau(2) mponaHais

0) OKHMCIICHHSI aMMHAaYHBIM PACTBOPOM OKCHJIa cepedpa
3-MeTmi0yTaHas

B) TUAPUPOBAHUS TIEHTAHAIIS.

IpakTuyeckoe 3ansaTre: Ne 16. Kucjiocoaep:kamue oprannyeckue BeliecTBa

eab npakTu4yeckoii padoThbi:

— BCIIOMHUTH BaXKHEHIIINE NOHATHUS U 3aKOHBI XUMUH

MatepuajibHO — TEXHHYECKOE OCHAIIleHHE Padovero Mecra:

— y4eOHO - MeToIMYecKas JUuTepaTypa

dopMa KOHTPOJISI 3HAHMII: KOHTPOJIbHAsA paboTa

Conepmafme H N0CJIeA0BATEIbHOCTL BbINOJIHEHHS 3aaHUI

Bapuanm 1.
1. CocrtaBbTe (POPMYIIBI 110 HA3BAHUSAM:
a) mponanmoi-1,3
0) 2-MeTunoyTaHos-2



B) 3-3THIINIEHTAHOJI-2

2. CocraBbTe ypaBHEHUS PEAKLMM 110 CXEME:
-+

]
CfCH f CHCIf CHOHf H-C “‘“Hf H-COOH

3. CocTaBbTe ypaBHEHHUSI PEAKIIUI:

a) «cepeOpsHOTO 3epKajia» JUI YKCYCHOTO allbJeTH A,
0) HUTPOBAHUS TJIMLEPHHA,

B) B3aMMO/JIEMCTBHSI METAHOJIa U TIPOITMOHOBOM KHCIOTHI

Bapuanm 2.
1. CoctaBbTe (hOPMYJIBI IO HA3BAHUSM:
a) 2-MeTHIITPOTIAHOI-2
0) 2,3-IMMETHUIITICHTAHOT-3
B) 3-MeTuiOyTaHaib
2. CocraBbTe ypaBHEHUS PEAKIIMM [0 CXEME:
C2He — C2Hs — C2Hs0H — C2HsCl — C2HsOH — CH3COOH
3.CocTaBbTe ypaBHEHHUE PEAKIUU:
a) MOJTyYEeHHUS AUATHIIOBOTO dHpa U3 dTAHOIIA,
0) HuTpoBaHus (eHona,
B) KaUeCTBEHHOH pEaKIMH Ha TIIHIIEPHH.

Bapuanm 3.
1. CoctaBute (HOPMYIBI 110 Ha3BAHHUSM:
a) 2,4,4-TpuUMeTHUIITICHTaHOJI-2
0) rekcannuon-2, 4
B) 4-MeTHIITICHTaHATb

2. CocTaBbTe ypaBHEHUS PEAKIUI 110 CXEME:
-+

i)
Cal FCH F CH -C FeRoOHF CHONa
2 iz '““-».H

3. CocraBbTe ypaBHEHHUE PEAKIINU:

a) moJsrydeHus eHosa u3 XjaopOoeH301a,

0) B3aMMOJICHCTBUS YKCYCHOU KHCJIOTHI U METaHOJIa,
B) B3aMMOJICHCTBUSI STUJICHIJIUKOJS U HATPHSL.

Bapuanm 4.
1. CoctaBpTe GOpMYIIBI IO HA3BAHUSIM:
a) 2-Metumnpomnananoi-1,3
0) 2,2-mumetnnOyraHon-1
B) Oyrannuon-1,4

2. CocraBbTe ypaBHEHHUE pPEaKLUi [0 CXEME:
k]

S . .
CH,f CHErf CHOHF H-C ‘“Hf HCOOH F H-C -0 -C H

3. CocTaBbTe ypaBHEHHUE PEAKIIMHU:

a) MOJTY4eHUs MIPOMUIOBOTO dUpPa YKCYCHON KUCIOTHI,
6) 6pomupoBanus peHona,

B) «cepeOpsHOTO 3epKanay it popMabIeruia.



HpaKTH‘leCKOC 3aHsTHE: No Kapﬁ()HOBLIe KHCJI0TbI, MbLJIA

Henp npakTHyeckoi padoThI: 3aKpEIIEHUE 3HAHUI
CoaepikaHue M 0CJ1€10BATeIbHOCTDH BbINOJHEHHUS 3aJaHUI

OnpiT 1. CBOHCTBA YKCYCHOI KMCJIOTBL
[ToneiicTByiiTE paCTBOPOM YKCYCHOM KHCIIOTHI HA MOPOLIOK MarHusi, KyCO4eK MeJya u, B

MPUCYTCTBUU WHIUKATOPA, HA PACTBOP TUAPOKCHAA HaTpus. Onuinte HaOIIOACHUs], 3aITUIITUTE
YpaBHEHUS PEAKIN B MOJICKYJISIPHOM, TTOJTHOM MOHHOM M COKpaIIeHHON HOHHOHU (hopme.

Omnpit 2. [HosyyeHne YKCYCHOITHI0BOI0 3dupa.
Haneiite B npoOupky 0,5 M1 KOHIEHTPUPOBAHHOM YKCYCHOM KUCIOTHI U TaKOH ke 00beM

sta”ona. [lo6asbre 0,5 MJ1 KOHIEHTPUPOBAHHOM CEPHON KUCIIOTHI M HAarpelTe 3Ty CMECh Ha BOJSHOMN
Oane (2 muH.). BruteliTe cMech B CTakaH C HACBIIIEHHBIM PacTBOPOM MOBApPEHHOU COJIM. Y OeUTECH 110
3anaxy B Hanuuuu 3pupa. CocTaBbTe ypaBHEHHUE PEAKIIUH.

OnbiT 3. CBOMCTBA MbLIA.
B detbipe mpoOupku HaiewTe mo 2 M1 pacTBOpa MbUIA. 3 TIEPBYIO MPOOUPKY T0OABHTE PACTBOP

(denondTanenHa, BO BTOPYIO - paCTBOP XJIOPHU/IA KaJIBIUs, B TPETHIO - PACTBOP COJISTHOW KUCIIOTHI, B
YETBEPTYIO - PACTBOP YKCYCHOKHCIIOTO CBUHIA. ONMUIINTE HAOIIOICHHS, COCTABbTE YPaBHEHHUS
peaKIuii B MOJICKYJISIPHOH, MOJTHOM MOHHOM M COKpaIleHHON HOHHOU (hopme.

IIpakTnyeckoe 3ansitue: CBoOMCTBA YyIi1eBOJA0B U 0€JIKOB

eab npakTu4Yeckoi padoThi:
— 3aKperieHue 3HaHUM

Conep:xaHue U MOCJIEI0BATEIbHOCTb BHINIOJIHEHHUS 3aJaHUI
CBOMCTBA YIJIEBOJ/IOB
OO0opy/ioBaHKE: MTATHB C TPOOUPKAMHU, BOJsSHAs OaHs, BOPOHKA, 3aKHM, IPUOOP IS

MOJIy4eHUs Ta30B, PUIbTpOBaIbHas Oymara.
PeakTuBbI: pacTBOPHI TIIFOKO3bI, Caxapo3bl, cylb(daTa Meau, THAPOKCHIA HATPUS, PACTBOP HOAa,
M3BECTKOBOE MOJIOKO, Kpaxmai.

OnbiT 1. BzanMoaelicTBHE IIIOKO035I ¢ THAPOKCHIOM MEIMH.
B npo6upky naneiite 0,5 mu pactBopa cynbdara meau, 1od6aBpTe 1 M pacTBOpa THIPOKCH A
Hatpus. K momyueHHoi# cmecu no6aBbTe 2 MJI pacTBOpa IJIFOKO3bI U HArpelTe Ha BOASHON OaHe.

OnumuTte Ha6JHOI[eHI/IH, HAIMUIIUTC YPAaBHCHUSA peaKHHfI.

OnbiT 2. B3anmoaeiicTBHe caxapo3bl ¢ THAPOKCHIOM KaJIbIH.
K 2 M1 pacTBOopa caxapo3bl J00aBbTE IPU BCTPAXUBAHUU TAKOH K€ 00bEM MpeABAPUTEIHHO
B3MYUEHHOTO W3BECTKOBOIO MoJoka. Yepes 3-5 MunyT npopmistpyiiTe cMech. PuibTpar pasneiTe B




1Be MpoOupKu. B oHy nmopuuio ¢puiibTparta mporrycTUTE YIIIEKUCIIbIN ra3, a pyryto HarpenTe Ha
BOAsHOM Oane. OnuimmTe HaOMIOICHHS, HAIIMIINTE YPaBHEHUS PEaKLUii.

Omnbit 3. [IpuroroB/jieHne KpaxMaJbHOIo kJeiicrepa. Mognas npoba.
0,5 r kpaxMaza pa3MelanTe B X0JIOJAHOM BOJIE, TOJIyUEHHYIO CMEChH BIIEHTE B IPOOUPKY C

ropsiueil BoJo, npokunsatute. B nmpoOupky ¢ HeOOIBIIMM KOJIMYECTBOM OCTBIBILIETO KpaXMaibHOIO
KJeicrepa 100aBbTe HECKOJIBKO Karlesb HoqHON Bobl. [IpoOupKy HarpeiiTe 10 HCUe3HOBEHUS
OKpackH, 3aTeM oxjaaute. Onuiunre HaOI0AeHUS.

CBOWCTBA BEJIKOB
O6opynoBaHue: MTATHB C MPOOUPKAMU, CITUPTOBKA, TUTEIHHBIC IITUITIIHI.

Bomsanas Oaus.
PeakTuBBI: BOJHBIN pacTBOp Oelika, KOHIICHTPUPOBAHHAS a30THAs KUCJIOTA, PACTBOPBI
THJIPOKCHU/IA HATPHsI, aMMHUaKa, CyIb(ara Mei, HUTKH X/0, CHHTETHUECKHE, IIePCTSHBIC, MIIICHUTHAS

MYKa.

Onbit 1. JewaTypauus oeika.

HarpeiiTe B mpobupke HEOOIbIIOE KOJUYECTBO pacTBOpa AUYHOTO Oeska. Onuimre
pe3yIbTaTHI OTIBITA.

OnbiT 2. KauecTBeHHbIE peakuuy 0eJ1KOB.

a) KCQaHTOIIPOTEHHOBAs PEaKIus

Hanetite B mpobupky 1 M pactBopa 6enka, no6asbre 0,5 MJT KOHII. @30THOM KUCIIOTHI, HArpenTe
Ha BOJsiHOM O6ane. OxymaauTe cMech B 100aBbTE K HEW pacTBOP amMmMuaka. ONHIINATE PE3yIbTaThl OTBITA.

0) OmyperoBasi peakius

Haneiite B mpoOupky 1 M pactBopa Gelika, 100aBbTE TaKol ke 00beM pacTBopa rUApOKCUIA
Hatpus u 0,5 M pactBopa cynbdarta meau. Harpelite cogepxuMoe IpoOUpPKH Ha BOASTHOM OaHe.
Onumure pe3ynbTaThl ONbITA.

B) OIpeieJICHUE CePhl B OEIKax

Jlep>ka TUTEIbHBIMH IIMITIAMH, COXTUTE B TUTAMEHH CITUPTOBKU HECKOJIBKO XJIOMYATO-
OYMaKHBIX, HIEPCTSHBIX U CHHTETUYECKUX HUTEH. HO XapakTepHOMY 3ammaxy <«oK)KEHOTO poray I
«AJICHOTO TIepa» ONPEACIISIOT HaTHYUe OClTKa B IIEPCTAHBIX HUTKAX.

OnoIT 3. Onpenejienue HAJUYNA 0€JKA B MUIIEBBIX NPOAVKTAX.
Haceinbre B mpo6upky oxoio 0,5 r Myku, 106aBbsTe 0,5 MJI KOHII. Q30THOM KUCIIOTHI, CMECh
HarpeiTe Ha BOJsSHOM, 6aHe. Kakue mpu3Haky yKa3bIBalOT Ha MPUCYTCTBUE OeKa B MyKe?

IIpakTH4eckoe 3aHATHE
Hrorosasi KOHTpoOJILHAs1 padoTa

He.]'lb HpaKTH‘leCKOﬁ paﬁoTbI: BCIIOMHMTbH BaXXHEUIIINE MTOHATHUS M 3aKOHBI XUMUHU
Conepmafme H N0CJIeA0BATEIbHOCTh BbINOJHEHUS 3aJaHUI

Bapuanr 1.
1. ®yHKIIMOHAIBHOM IpyInoi (peHoIoB ABIsSETCS:



3
4= ﬁ]—('aﬁﬂ n) — CO0H

2. O6mas popmysia MpeAeIbHOT0 OJJHOATOMHOTO CIIUPTA:
a) CnHzn+2 , B) ChH2n+1OH 0) CnHns r) ChH2nO.

3.OCHOBHBIMH PEaKLUSIMU, XapaKTEPHBIMU JIJIS aJIbJICTH/IOB SBIISIOTCS:
a) 3aMEIlleHUE aJIbJIETHIHOM IPYMIIbL;

0) OKHCJIEHUE albJICTUIHOM IPYIIIbI

B) IIPUCOEAMHEHHE T10 JIbJICTUHOMN TpyIIIe;

4. Kakas u3 peakiuii HeBO3MOKHa JUIsl KApOOHOBBIX KUCIIOT?
a) CH3COOH + Ag B) CH3COOH + Cu(OH), —
6) CH3COOH + Ag.0 — r) CH3COOH + CH30H —

5. KauecTBeHHas peakiuys Ha INIHLEPUH:

a) TIOSIBJICHHUE Ocajika cepedpa,

0) obecriBeunBaHuE OPOMHOI BOJIBI,

B) oOpa3oBanue riuuepara meau (II) spko-cunero nsera,

6. CitoxHBI# 3(hUp TIUIEpUHA U OJICHHOBOU KUCIIOTHI OTHOCHTCS K:
a) MbLJIaM B) CHHTETUYECKUM MOIOIIIUM CPEACTBAM
0) TBEPIIBIM KHPaM; T) )KUJIKUM KHpaM (Maciaam);

7. I'moko3a pearupyeT co CIEAYIOIIMM BEIIECTBOM:

a) CaCOg; 6) NaOH B) Cu(OH)2

8. DeHOoJI MPOSBIISIET CBOMCTBA:!

a) OKCHJIOB; 0) cmaObIX OCHOBAHMIA; B) C1a0BIX KUCIIOT

9. K anpaerungamM OTHOCUTCS:
a) 3TaHOJ B) IJIUIEPUH
0) MeTaHaIIb r) deHo

10 .Coenunenue, uMerolee CTPYKTYPHYIO GopMyITy
CH,_-CH —(.'H: -CH-CH-CH
JH CL AH
HMCET Ha3BaHME!
a) 2,5-TMMETHIITeNTaHOJI-2; B) 3,5-TMMETHITEKCAHOI-2

0) 2,4-1MMeTUITeKCaHoNI-5; r) 2,4-1UMeTHIreKCaHalb

11. B pe3ynbrare peakiuu drepuduKanuy oopasyercs:
a) mpoctoit 3pup B) CIIUPT
0) CIOXHBIN PP T') KACI0Ta

12. ®opmyna MponaHOBOM KUCIOTBHI:
a) CHs - COOH B) CsH7 - COOH
6) CoHs — COOH r) C.Hs — COH
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13. TIpenenbHbIE OJHOATOMHBIE CIUPTHI SBIISIOTCS H30MEPaMH:
a) albJEeTruI0B B) MPOCTHIX 3PUPOB
0) KeTOHOB T') CIIOKHBIX 3(UPOB

Bapuanr 2.

1.OYyHKIIMOHAIBHOM IPYNION albIErU10B SBISETCS:
k|

a) —OH B -c T ) — COOH
2. K MHOrOaTOMHBIM CHIHPTaM OTHOCHUTCS
a) CeHsOH B) CoHsCHO
6) CH20H- CH,OH r) CH2.COCHjs

3. J1ns anbaeruioB XxapakTepHa H30MEpHsL:

a) IUC- , TPAaHC-U30MEPHS;

0) U30MepHs YIIIEPOJTHOTO CKEJIeTa

B) M30MEPHUS MOJIOKEHNS (PYHKIIMOHATILHOM IPYIIIbI;

4. Kakasi u3 peakiuii HeBO3MOXKHA JIJIs1 KAPOOHOBBIX KUCIOT?
a) HCOOH + NaOH — B) HCOOH + Cu —
6) HCOOH + CaCO3 — r) HCOOH + CH30H —

5. Cnoxusbie 3(pupbl 0oOpa3yeTcst B pe3yJIbTaTe Peakiliu:
a) arepudukanun 0) ruaponu3a; B) THIpaTalluy;

6. ['muuepuH He pearupyer c:
a) Na; 6) HNO3 B) CO>

7. Kakoe u3 BeIIecTB SBJSETCS PEaKTUBOM Ha (peHon?
a) |2 (pactBOD); B) Ag20 (aMmMuayHBIiA pacTBOD);
0) FeClz r) Cu(OH)2;

8. CoelMHEHHUE, MMEIOIIIEE CTPYKTYPHYIO OPMY/Ty UMEeT Ha3BaHHUE:
a) 2,3-TMMEeTHIIIIEHTaHOI- 1 ; B) 2,3-nuMeTtunOyraHaib
0) 2,3-TMMEeTUIITICHTaHAIb; r) 3,4-TUMETHINICHTaHAITb

9. XKupsl - 3T0 CIIOKHBIEC A(UPBI:
a) TJIUIEPUHA ¥ MUHEPAIbHBIX KUCIIOT B) 3TaHOJIa U MUHEPAIbHBIX KUCIIOT
0) sTaHONa U KAPOOHOBBIX KUCIOT T') TIMIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT

10. ®opmyiia yKCyCHON KUCIIOTBI:
a) CHs — COOH B) C3H7 — COOH
6) CoHs — COOH r) CoHs — COH

11. Mbuto mpencrasisier coOoif:

a) HaTPUEBYIO COJIb YKCYCHOM KHCIIOTHI

0) CIIOKHBIN ApUp rIHULIEpUHA

B) HATPHEBYIO COJIb BHICIIEH KapOOHOBOM KHCIOTHI



T') CTIOXKHBIN A(UP BBICIICH KApOOHOBOW KHCIOTHI
12. ®dpykTo3a -3710:
a) KETOHOCIIHPT; 0) MHOTOQTOMHBIH CITUPT; B) aJIbACTUIOCIIUPT

13. ®opmyna popmanuHa:
a) CeHsOH 6) HCOOH B) HCOH;
5. KPUTEPUU OLIEHKHU 3HAHUN OBYYAIOIUXCHA ITPU BBIITIOJIHEHUH

INPAKTUYECKHUX PABOT.

OneHka TeopeTHYeCKUX 3HAHUMH

Onenka 5 — «OTJIIMYHO» BBICTABISAETCS, €CIM OOy4aIOUIUIICS UMEET IIIyOOKHe 3HaHUS y4eOHOIo
Marepuaia Mo TeMe MPAKTUYECKON padOThl, TOKA3hIBAET YCBOCHUE B3aUMOCBS3M OCHOBHBIX TMOHSTUM
HCII0JIb3YEMEBIX B pa60Te, CMOT OTB€TUTH HAa BCC YTOUHAIOIINWEC U JOIMMOJTHUTCIBHBIC BOITPOCHI.

Onenka 4 — «XOpOIIO» BBICTABISIETCS, €clM OOyJaromuiics MoKa3zajd 3HaHHEe Y4eOHOro
MaTepuanga, YCBOMJ OCHOBHYIO JIUTEpAaTypy, CMOI OTBETHTh IIOYTH IIOJIHO Ha BCE€ 3aJaHHBIE
JAOIOJTHUTECIBHBIC U YTOYHATONINUE BOIIPOCHI.

Onenka 3 — «yJOBIETBOPUTEIHHO» BBICTABIAETCS, €CIAM OOYdYaIOUIMICS B 1LEJIOM OCBOMII
MaTcpurain HpﬂKTH‘—I@CKOfI pa6OTBI, OTBETUJI HC HA BCC YTOYHAIOINHUE U JOIIOJTHUTCIBHBIC BOIIPOCHI.

Ounenka 2 — «HEYAOBIETBOPUTENIBHO» BBICTABIAETCS OOydarolIEMyCs, €CIM OH HUMEeT
CYIIECTBEHHBbIE MTPOOEIBI B 3HAHUSAX OCHOBHOI'O YyU€OHOI0 MaTepHala MpakTH4eCKOH paboThl, KOTOPBIN
IIOJIHOCTBIO HE PAcKpbUl COJEpXKAHUE BOIPOCOB, HE CMOT OTBETHTh Ha YTOUYHSIOIIHUE MU
JOTNIOJIHUTEIbHBIE BOIIPOCHI.

OneHka NpaKTHYeCKHX HABBLIKOB

Ouenka «5» - cTaBUTCS, €CIM OOYUYAIOIIMICS JEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO |
IIPAaKTUYECKOT0  MaTepuajga IO TeMe IPAKTUYECKOM paldoThl, OINpenesseT B3auMOCBSI3U MEXIY

MOoKa3aTeNsIMU 3a7aud, AT MPaBHIBHBIA aITOPUTM PEIICHHS, OMPENeIseT MEKIUCIHUIUIMHAPHBIC
CBSI3H T10 YCJIOBHIO 3aJIaHHUS.

Ouenka «4» - cTaBUTCA, €CIU OOYUYAIOIIMICS JTEMOHCTPUPYET 3HAHHUE TEOPETHUYECKOTOo |
MPAKTUYECKOTO MaTepHalia 1Mo TeMe MPAKTUICCKON paboThl, MOIMyCcKash HE3HAYUTEIIbHBIC HETOYHOCTH
MPU  pEIICHUU 3aj]a4, UMes HEIIOJIHOE TMOHMMAHHE MEXIUCIUIUIMHAPHBIX CBS3€H IPH MPABHIBHOM
BBIOOPE aJITOPUTMa PEIICHUS 3a/IaHHUS.

Ouenka «3» - craBuTCs, eciad OOyYalOUIMiiCs 3aTpyAHSETCS C MPaBWIBHOW OLEHKOM
MpeIIOKeHHOW  3a7ayd,  JaeT HEeNOJHBIM  OTBET, TpeOyroluid  HaBOIIIIUX  BOIPOCOB
MpenojaBaTeNsi, BbIOOp aJIropuTMa pPEIICHHs 3aJa4d BO3MOXKEH TP HABOJAIIMX  BOIPOCAX
MpenoaaBaTes.

Ouenka «2» - craBuTCS, ecid OOyYalOIIWICS [aeT HEBEPHYI0 OIICHKY CHUTYalluH,
HEMpPaBWIBHO BBHIOMPAET aNTOPUTM ACHCTBHIA

6. METOJUYECKHUE PEKOMEHJIAIIMY IO BHINOJIHEHUIO CAMOCTOSATEJBbHOK
PABOTbBI OBYYAIOIINUXCA
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Metoauueckue peKoMEeHAalUud pa3paboTaHbl B COOTBETCTBUM C IPOrpaMMoOd ydeOHOM
muctmmunael 1.2 Xumust w mpeaHasHadeHbl s oOydaromuxcs crnenuanbHoctn — 34.02.01
CectpuHCKoOE€ J1e10

CamocTosiTenbHasi padoTa BBIMOHSIECTCS OOYUYAIONIMMCS TI0 33aJlaHUI0 TPEToaBaTelis, HO 0e3
ero HemocpeiacTBeHHoro yvactus. CamoctosTenbHas paboTra OO0yYaromUXCs, OKa3bIBAIOIIAs
3¢deKkTuBHOE BIUsAHUE Ha (OPMUPOBAHHWE JIMYHOCTH OYAYIIErOo CICHHAIUCTA, IUIAHUPYETCS
oOyJaromumcsi caMocTosTeNbHO. Kaxkiprii oOydaromuiicss caM ONpeAessieT PeKuM CBOEH pabOThI M
Mepy TpyJa, 3aTpaunBaeMOro Ha OBJIAZICHWE y4eOHBIM COJEp)KAHHEM IO KaXJIoW aucuurummHe. OH
BBITIOJTHAET CAMOCTOATENIBHYIO paboTy 1O JIMYHOMY, HHANBUIYAIBHOMY IUIaHY, B 3aBUCHMOCTH OT €ro
MOJITOTOBKH, PACIOJIaraeMoro BpeMEHH U APYTUX YCIOBHIA.

Bo Bpems caMOCTOATENbHON OATOTOBKU 00yYaroMHuecs: T0JHKHBI OBITh 00ECTIEYECHBI JOCTYIIOM

K COBPEMEHHBIM Ipo(eCCHOHAIbHBIM 0a3aM JIaHHBIX, K THPOPMAIIMOHHBIM pecypcam cetu HTepHeT.
O0beM BpeMeHH, OTBEJICHHBIN Ha CAaMOCTOSITENIbHYIO paOOoTy, IPEACTABIISIET COOOM JTOTHYECKOE
MPOJIOJIKEHHUE ayTUTOPHBIX 3aHATUH.
B xone camocTosiTensHOM paboThl pu u3ydeHuu aucuuiuinasl [11.2 Xumus oOGygarommmces
peKOMEHAyeTCsl 00OpaTUTh BHUMAaHHUE Ha CJIEIYIOLHE OCHOBHBIE BOIIPOCHI:

1. CocraB atoma. CocTosTHUE 3JIEKTPOHOB B aTOME.

2. Hykiauael 1 U30TOIbI

3. XWUMHUYECKHE 7HJIEMEHThl B OpraHu3Me 4esnoBeka. OpraHWyecKMe€ W HEOPraHUYECKHe
BEIECTBA.

4. Crenenb okucieHus. buHapHbIe COEIMHEHNS] METAJUIOB U HEMETAJIOB

5. Kucnopoacoaepxariue opranndeckue Bemiectsa (KCOB).

6. Boanbie pecypcel 3emumn. KadecTBO BOABI. 3arps3HUTENM BOJBI UM CIIOCOOBI OYHMCTKH.
KecTkast BoJia 1 ee ymsrdyeHue.

7. XMMHUYECKHE CBOMCTBA MPEIEIbHBIX YTII€BOJAOPOIOB.

8. DnekTpoauTHYecKas JuCcConuraus

9. Yraeroaopoibl, yHKIIMOHAIBHBIC TPYIIIIHI,

10. PacTBOpeHHE TBEPBIX BEIIECTB M Ta30B. MaccoBas JI0J1sl BEIIECTBA B pacTBOPE KakK Croco0
BBIPAKEHUS COCTaBa pacTBOpa.

11. O6mas xapakreprucTuka HemeTauioB. OKCHIBI U THAPOKCHIBI HEMETAILIIOB.

12. Boga Bokpyr Hac. PU3MYECKUE U XUMUYECKUE CBOMCTBA BOJIbI

13. Koppo3us meTamios. 3ammTa METAJIOB OT KOPPO3HUHU.

14. Cnoxnble BemiecTBa. OKCHBI, THIPOKCUIBI U cosid. VX Kinaccudukamms, HaX0XKJICHHE B
MIPHUPO/Ie, CHOCOOBI OTYYEeHHsI CBOWCTBA U PUMEHEHHE BaKHEUIINX TpeICTaBUTENCH.

15. Oxcunbl M TUAPOKCUIBI META/IOB, 3aBUCUMOCTb HX CBOWCTB OT CTEHEHU OKUCIICHUS
MeTajla. 3Ha4Y€HHE METAJUIOB B IPUPOJIC U )KM3HU OPraHU3MOB.

16. OOmee moHATHE O META/NIaX M HEMeTalllaX, KaKk MPOCThIX BemecTBax. OKUCIUTEIBHO-
BOCCTAaHOBHUTEIbHBIC CBOMCTBA METAIIJIOB M HEMETAJIJIOB.

17. O6mas XxapakTepuCTHKa METAJJIOB.

18. Ilepmommueckuit 3akoH u llepuoguyeckas cucrema xumudeckux osnemeHtoB JI.M.
MenpeneeBa B CBET€ TEOPUHU CTPOEHUSI AaTOMOB.

19. OkucnuTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU

20. Pa3BuTHe mpeICTaBICHUIA O CIOKHOM CTPOCHUU aToMa. ATOMHasi opOUTab.

21. KucnoThl, UX COCTaB U Ha3BaHHSL.

22. Okcuabl U JeTy4re BOAOPOIHBIE COCTUHEHUS
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I[Ipy  wW3ydyeHMM  JAMCUUILIAHBI OVA.06  Xumuss  peKOMEHIyeTcs creayromas
MOCIIEIOBATEIHLHOCTh OOYUEHUS: BHAYaje 00yJaromuMcsi HEOOXOMMO O3HAKOMUTHCS U MPOpadoTaTh
y4eOHBIi MaTepuasll 1O y4eOHMKAM M JIEKIMAM, 3aTeM CIeQyeT OOpaTUThCA K JIOTOJIHUTEIBHOM
JuTeparype.
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7. IEJIU BHEAY JUTOPHOI CAMOCTOSITEJABHOI PABOTBI
OBYYAIOIIUXCS

B pe3yJbTaTe 0CBOCHUA TUCHUIIJINHBI 06y‘13]0HIHﬁCH HOJIZKEH YMETb:

— Ha3bIBaTh: W3YYCHHBIC BEHIECTBA [0 «TPUBUAIBHOW» WIM MEXIYHAPOIHOU
HOMEHKJIaTypaM;

— ONPENETsATh: BAJIEHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKUX JJIEMEHTOB, THII
XUMUYECKON CBS3M B COCIUHEHUSIX, 3apsii MOHA, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII, THUII
KPUCTAJUTMYECKON PpEeIIeTKH, XapakTep CpeAbl B BOJHBIX pAcTBOpaxX, OKUCIUTENb H
BOCCTAHOBUTEIb, HANIPABJICHUE CMEIICHUS PAaBHOBECHUS IOJ BIUSHHEM Pa3IMYHBIX (aKTOPOB,
M30MEpbl M TOMOJIOTH, MPHHAIJICKHOCTh BEIIECTB K Pa3HbIM KJaccaM HEOPTraHWYECKUX H
OPraHWYEeCKUX COCIUHEHHM; XapakTep B3aHMMHOTO BIJIMSHHS aTOMOB B MOJIEKYJIaX, THIIBI
peaknyii B HEOPraHUYECKON U OPraHN4eCKON XUMUH;

— XapaKTEepPHU30BaTh: JJIEMEHTHl M0 HMX MOJOXKeHHIO B llepuonunueckoit cucreme
J.. Menneneena; o0mme XUMHIECKHE CBOMCTBA METAJUIOB, HEMETAJNIOB, OCHOBHBIX KJIAaCCOB
HEOPraHMYECKNX W OPraHUYEeCKUX COCIMHEHUN; CTPOEHHWE W CBOWMCTBA OPraHUYECKUX
COEIMHEHUH (YTiIeBOOPOJIOB, CIIUPTOB, (PEHOJIOB, AJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT,
aMUHOB, aMUHOKHCIIOT ¥ YTJIEBOJIOB);

— OOBSCHATH: 3aBUCHUMOCTh CBOMCTB XMMHUYECKOTO JIEMEHTa U 00pa30BaHHBIX UM
BellecTB OT nojoxxeHus B [lepuoaunueckoit cucreme .M. MenaeneeBa; 3aBUCUMOCTh CBOWCTB
HEOPraHMYECKHX BEMIECTB OT WX COCTaBa W CTPOCHHS, MPHUPOJTY XUMHUUYECKOU CBSI3H,
3aBUCUMOCTh CKOPOCTH XHMHYECKOW PpEaKIUu OT PAa3IUYHbIX (AKTOPOB, PEAKIIMOHHOM
CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUM OT CTPOCHHS UX MOJIEKYIT;

— MIPOBOJIUTH PACUEThI 10 XUMUYECKUM (OpMysIaM U YPaBHEHUSIM peaKInii;

— OCYILIECTBIISITh ~ CAMOCTOSITENIbHBIM ~ TMOWUCK ~ XUMHUYECKOM uHpopManuu ¢
HCIOJIb30BAHUEM DPA3IMYHBIX HMCTOYHHKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISPHBIX
W3IaHHH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA

— HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUSI B MPAKTUUECKON NESATEIIbHOCTH
Y TIOBCE/IHEBHOM JKU3HHU:

— JUIA TIOHMMAaHHUS TJOOAIbHBIX MPOOJEM, CTOSIIUX TMEpe] YEIOBEUYECTBOM:
9KOJIOTHUECKUX, SHEPTeTUUECKUX U CHIPHEBBIX;

— OOBSCHEHUS XUMHUYECKHX SBJICHUN, MPOUCXOMANIMX B MpHUpOAE, ObITY U Ha
MIPOU3BO/JICTBE;

— 9KOJIOTMYECKH IPAaMOTHOTO MOBEICHUS B OKPYKAIOIIeH cpee;

— OIICHKHU BJIMSIHHUSI XUMUYECKOTO 3arps3HEHHsI OKPYXKAIOIIeH Cpelbl Ha OpraHu3M
YeloBeKa U APYrue KUBbIE OPraHU3MBbI;

— 0e30macHOl paboThI ¢ BELIECTBAMH B JIa0OpaTOPHHU, OBITY U HA TIPOU3BOJCTBE;

— OTpeNeNieHUs] BO3MOXKHOCTU TMPOTEKaHUS XUMHYECKUX [PEBPALCHUN B
Pa3IMYHBIX YCIOBUSX U OLICHKH UX MOCIEICTBUM;

— pacro3HaBaHUs U UACHTU(PHUKAIINHA BaKHEHIIINX BEIIECTB U MAaTEPUAJIOB;

— OLIEHKH KaueCcTBa MUTHEBOM BOJBI U OTJIEIbHBIX MUIIEBBIX MPOAYKTOB;

— KPUTHUECKON OIEHKU JOCTOBEPHOCTH XMMHUYECKOH MH(MOpMaIK, MOCTYyMAaroIen
W3 Pa3TUYHBIX UCTOYHUKOB.

B pe3yibTaTe 0CBOCHHA IMCUMILINHBI 00y4alOIMIiCH J0JI5KEeH 3HATh:

- OCHOBHBIE€ 3aKOHBl XHMHUH: 3aKOH COXpPAHEHHMS MACChl BEILIECTB, 3aKOH
IOCTOSIHCTBA cocTaBa BellecTB, l[lepuonnueckuit 3axkoH /.M. MeHnneneeBa, 3akoH
I'ecca, 3akoH ABOraapo

- KIacCU(PUKAIMI0O ¥ HOMEHKJIATYpy HEOPraHWYeCKHMX M OPraHHYeCKUX
COCIUHEHUH;
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- OCHOBHBIC TCOpPUHU XHMHHU, CTPOCHHUA aTOMa, XUMHYECKOM CBA3U,
ANEKTPOIUTUYCCKON JUCCOLUMALINY, KUCIOT U OCHOBAaHHI, CTPOCHHSI OPraHUYCCKUX H
HEOPraHUYECKUX COEIUHEHMM (BKIIIOYAsi CTEPEOXUMHUIO), XUMUUYECKYIO KHUHETHKY U
XUMHUUYECKYIO TEPMOJAUHAMHUKY.

MPUPOIHBIE HICTOUYHHUKH YTIIEBOJOPOOB U CIIOCOOBI X MepepabOTKH.

8. BUJIbl CAMOCTOSATEJIbHOM PABOTHI IO JUCITATIJIMHE
1.2 XUMHUsA

— IloaroroBka pedepaToB (TOKIaI0B, COOOUICHUH, ICCE)

— CocraBneHue cxem

— Pemenne npakTuyeckux 3aJaHui

— CocTaBiieHue U pelieHne TECTOBbIX 3a/JaHUI

— IloaroroBka OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

— CucremaTnueckasi mpopabOTKa KOHCIEKTOB 3aHATHI, yueOHOW U ClienUalbHON IOpUANYECKON
nuTepaTypsl (MO0 BompocaMm K maparpadam, TiaBaM  y4eOHBIX TMOCOOWH, COCTaBJIEHHBIM
MIpernoaBaTesieM).

PABOTA C TEKCTOM HITA C UCITIOJIb3OBAHUEM CIIPABOYHO-ITPABOBBIX
CUCTEM, ITPEJOCTABJIEHHBIX CETBIO INTERNET.

Bo BpeMs caMOCTOSTENBHOM AESITENBHOCTH, B MIPOIECCE JEKIIMOHHBIX U CEMUHAPCKUX 3aHATHI
y o0yJaronuxcsi GOpMUPYIOTCS HAaBBIKA paOOThl ¢ HOPMATUBHO-IIPABOBBIMHU aKTaMH, PETYIUPYIOIIHUMHI
palMOHAIIBHOE UCIIOJIb30BaHUE MMPUPOJIHBIX PECYPCOB U 3AIIUTY OKPYKAIOLIEH MTPUPOJIHON CPEIbI.

[Ipexae 4yem TPUCTYNUTh K aHAINW3Y TMEPBOMCTOYHUKA, HEOOXOIWMO MPOYHUTATh JOKYMEHT,
MOJYYUTh TMPEJACTABICHUE O €ro CTPYKType. ODTO TEpPBBIM acmeKT paboThl ¢ TEKCTOM IPaBOBOTO
JTOKyMeHTa. BTopol acmekt mnpeacTaBiasieT co0Oil 3amuch OCHOBHBIX TIOJIOKEHUN W Hue
MEPBOMCTOYHHKA.

OO6yuaromuecs B Xoje pabOThI C MPAaBOBBIM aKTOM BOCHPOM3BOIAT OTACIBHBIC IMOJIOKEHUS
TEKCTa, OCYIIECTBIISAIOT €ro aHaIu3.

Ocoboe BHUMaHHE CICAYET OOpAaTUTh HAa BCTPEYAIOIIMECS B IMEPBOUCTOYHHKE IKOJIOTHYCCKUE
TepMUHBI. be3 yCBOEHUS OCHOBHBIX TEPMHHOB HEBO3MOXKHO A(P(EKTHBHOE H3y4YCHHUE IPABOBOTO
HCTOYHHKA, €T0 IOHNMAaHHE.

[locne o3HaKOMJIEHUSI C TEKCTOM M TEPMUHAMU CJIEAYeT NPUCTYNUTh K BBIIOJIHEHUIO
MOCTaBJlIeHHOTO 3aiaHus. Ha nganHOM »sTame oOydaromuecs CaMOCTOSTENIbHO HIIYT OTBETHl Ha
[IOCTaBJIEHHbIE TMEpeJ] HUMH BONPOCHL. IJTa JEATEIBHOCTh IIOMOTA€T Pa3BUTHI0 YMEHUS
CTPYKTYpPUPOBATh UH(OPMALINIO, BBIACISATH OCHOBHBIE MOMEHTHI.

B pesymbrare cucrematueckod pabOThl € TEKCTOM HOPMATHBHO-TIPABOBOTO aKTa Y
00yuaroierocs pa3BUBAETCsI YMEHHUE CAaMOCTOSITEIbHO BECTH MOMCK MPaBOBOW 0a3bl, YACHATH CMBICI
MIPaBOBBIX TEPMUHOB, UCIIOJIL30BATh UX B MIPAKTHYECKOH padoTe.

Jlisa Toro 4toObl oOydaromuiics umen nocTtosHHbIA noctyn k HITA oH MOXeT ucrosib30BaTh
ceThb Internet.

OmuuM u3 >(h(}EeKTUBHBIX MyTeH COBEPIICHCTBOBAHUS CAMOCTOSITENILHOM pabOThl SBISETCS
MCIO0JIb30BaHKe oOyyatonumcs MIHTepHeT-pecypcoB, OCHOBHBIMU JOCTOMHCTBAMH KOTOPBIX SIBJISIOTCS:

— peanu3anuu MPUHIUIIA HHIUBUYATbHONU PabOTHI;

— Hanuuue OBICTPOM OOpaTHOU CBs3HM; OONBIIME BO3MOXKHOCTH HATJISTHOTO TPEIbSIBICHUS
MaTepuana; akTHBHOCTh 00YJaOIUXCsl; KPEaTUBHOCTb.
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Kpome Ttoro, omHum u3 nocTOMHCTB MHTepHETa SBISETCS MpeaOCTaBIeHUE OECIUIaTHOTO
JIOCTYIIa K CIIPaBOYHO-TIPAaBOBBIM CHCTEMaM.

Ha cerogusmnuii nesb B Poccum u CHI' cyiecTByeT MHOKECTBO CIIPABOYHO-IIPABOBBIX
CUCTEM, OCHOBHBIE CPE/IN HUX:

— I'apanT, Koncynerantllmoc, Konekc; Pedepent ['ocynapcTBeHHBIE CHCTEMBIL;

— Mudopmarnmonno-nonckoBas cucrema «3akon» (MIIC «3akon»), Haydno- TexHudeckuit
ueHTp npaBoBoi uHpopmanuu «Cucrema» (HTL[ «Cucrtemay);

— QenepanpHOE OIOUKETHOE TOCYAApCTBEHHOE yupexkaeHue «HaydHelii IeHTp HpaBOBOU
nHpopmanuu npu MunucrepcTse octuimu Poccuiickoin @eneparumy;

— (http://www.scli.ru/bd)., MHpOpManmoHHO-TIpaBOBasi cUCTeMa «3aKOHOIATEILCTBO Poccum
(http: //pravo. gov. ru/ip s. html).

Bce 310 no3Bossier oOyvatomemycst Hailtu Heooxoaumblii HITA B neiicTByromieil penakuuu, ¢
aKTyaJlbHBIMU U3MEHEHUSIMU B 3aKOHOATEIbCTBE.
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9. BHEAYJIUTOPHASA CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB 11O IUCHUITIJIMHE
1.2 XUMUs

No Bun
/i Tema Kosi-Bo CaMOCTOSITEIbHOI Pe3yabTar
CaMOCTOSITEJILHOM JacoB 6OThI Cpoku BbINOJIHEHH S
paoo paGoThI
padoThbI
1 | Tema 1.1. Beenenue. 1.3anmucarh B clIOBaph TEPMHHBI W JaTh MM | YCTHBIE OTBETHI Ha BOIIPOCHl | HA MPAKTHYECKOE 3aHSTHE

XyuMHUSI — HayKa o OIIPCACIICHHUE, BrimmonnenHble TUCEMEHHBIE

2. OrpaloTka TeKyllero Marepuajga IO | 3a/laHUsl B TETPaau

BCIICCTBAX.
4 KOHCIIEKTaM  JIEKIIMKA ¥ PEKOMEHIyeMOM
JTUTEPATYpE.
3. IloaroroBka OTBETOB Ha KOHTPOJIBHBIE
BOITPOCHL.
2 | Tema 2.1. 1. OrpaboTka TEKyIIero MaTepuajia TI0 | YCTHBIC OTBETHI HA BOIIPOCH! | HA MPAKTUYECKOE 3aHITHE
JIUCIIePCHBIEC CHCTEMBI. KOHCIIEKTaM  JIEKIIM ¥ pEeKOMEHJyeMoOH | BbINOJHEHHbIE MUCEMEHHBIE
8 JUTEpaType. 3a/1aHus B TETpaau
2. [ToaroToBKa OTBETOB HAa KOHTPOJIbHBIE
BOIIPOCHI.
Tema 3.1. 1. OrpaboTka TEKyIIero MaTepuajia 10 | YCTHBIC OTBETHI HAa BOIIPOCHI | HA MPAKTUYECKOE 3aHITHE
3 | OxucuTeasHO- KOHCIIEKTaM  JIEKIMMA W peKOMeHJyemMo# | BbINOJHEHHbIE MMCbMEHHBIE
BOCCTAHOBUTEIIBHEIC 4 JUTEPATYpE. 3a/1aHus B TETpaau
2. IloarotoBka OTBETOB Ha KOHTPOJIbHbBIC
MPOLIECCHI. BOMPOCEL.
4 | Tema 4.1. 1. OrtpaboTka Tekylmero Marepuaga IO | YCTHbIE OTBETHI HAa BOMPOCHl | HA MPAKTHUYECKOE 3aHITHE
XUMHS HEMETALIOB. 6 KOHCIIEKTaM  JIEKIIMM W pEeKOMEHJyemoil | BbImoJHEeHHbIE MMChbMEHHBIE
JUTEPATYpE. 3a/1aHMsl B T€Tpaau
5 | Tema 4.2. 1. OrtpaboTka Tekymero Marepuaga IO | YCTHBIE OTBETHI HAa BOTIPOCHl | HA MPAKTHUECKOE 3aHITHE
XyuMHI METAJIOB. 6 KOHCIIEKTaM  JIEKIIMM W pEeKOMEHJyemoil | BrImosHEeHHbIE MMChbMEHHBIE

JIATCPATYypC. 3a/laHuA B TCTpaau




2. IlogrotoBka OTBETOB Ha KOHTPOJIbHbBIE

BOIPOCHI.
6 | Tema 4.3. 1. OrpaboTka TeKymero Marepuaia 10 | YCTHBIE OTBETHI Ha BOIIPOCHl | HA MPAKTHYECKOE 3aHSATHE
MeTaibl TOOOYHBIX KOHCIIEKTaM  JIEKIMM W PEKOMEHJyeMOU | BBINOJHEHHbIE MMCEMEHHBIE
moarpym I-11, VII- JUTEpaType. 3aJlaHus B TETpaau
VIl rpymm. 2. TloarotoBka OTBETOB Ha KOHTPOJIbHBIE
BOIPOCHI.
7 | Tema 4.4. 1. OrpaboTka TeKymero Marepuanga IO | YCTHBIE OTBEThI Ha BONIPOCHl | HA MPAKTHYECKOE 3aHSATHE
OCHOBHBIE KJIACCEI KOHCIIEKTaM  JIEKIIMI ¥ pPEKOMEHJyeMOH | BBINOJHEHHbIE MMCEMEHHBIE
HEOPraHU4YCCKUX JUTEPATYypC. 3alaHuA B TCTpaau
COEIMHEHU. 2. IloarotoBka OTBETOB Ha KOHTPOJIbHBIE
BOIPOCHI.
8 | Tema 5.1. 1. OtpaboTka TeKylero Marepuajga [0 | YCTHBIE OTBETHI HA BOIIPOCHl | HA MPAKTHYECKOE 3aHATHE
OCHOBHBIE MOJIOKEHUSI KOHCIIEKTaM  JIEKIIM ¥ pEeKOMEHJyeMOH | BbINOJHEHHbIE MMCEMEHHBIE
TEOpHUHN XUMHUICCKOIO JIATEPATYPE. 3aJJaHUS B TETPAJIA
CTPOEHHUSI OPraHUYECKUX
COCJTMHEHUH.
9 | Tema 6.1. 1. OrpaboTka TEKyIIero MaTepuajia 10 | YCTHBIC OTBETHI HA BOIIPOCHI | HA MPAKTUUYECKOE 3aHITHE
IIpeeibHbIe KOHCIIEKTaM  JIEKIIMMA W pEeKOMEeHJyeMo# | BbINOJHEHHbIE MMCbMEHHBIE
YTJIEBOIOPOIBL. JUTEpaType. 3a/1aHus B TETpaau
2. IloaroroBka OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI
10 | Tema 6.2. Pemenune npumepoB 1o o6pasily 1o Teme YcTHBIE OTBETHI HA BONPOCHI | HA MPAKTUYECKOE 3aHSTHE
Henpenenbueie «HTerpanbHOE UCUUCIICHUEY. BrinosiHeHHBIE TUCHMEHHBIE
YIIIEBOLOPOIBI OTtpaboTka TeKyIero MmaTepuana o ) 3a/1aHus B TETpaau
KOHCIIEKTaM JIEKIUI U PEKOMEHyeMOn
JUTEpaType.
11 | Tema 7.1. 1. OrtpaboTka Tekymero Marepuaga IO | YCTHbIE OTBETHI Ha BOMPOCHl | HA MPAKTHUECKOE 3aHITHE
OnHOaTOMHBIE KOHCIIEKTaM  JIEKIMM W PEKOMEHAYyeMOM | BBHINOJIHEHHbIE IMCEMEHHBIE
CITHPTHL JUTEpaType. 3a/1aHMsl B T€Tpaau




12 | Tema 8.1. 1. OrpaboTka TeKylero Marepuaiga IO | YCTHBIC OTBETHI Ha BOIIPOCH | HA MPAKTHYECKOE 3aHSATHE
MoHocaxapHab U KOHCIIEKTaM  JIEKIMM W PEKOMEHJyeMOU | BBINOJHEHHbIE MMCEMEHHBIE
4 JuTeparype 3a7aHus B T
. eTpaau
IHACaXapuabl. patyp A Tpaa
ITonucaxapunasl
13 | Tema 9.1. 1. OrpaboTka TeKymero Marepuaiga IO | YCTHBIE OTBETHI Ha BOIIPOCHl | HA MPAKTHYECKOE 3aHSTHE
A30TCOIepKALITC KOHCIIEKTaM  JIEKIIMI ¥ pPEKOMEHJyeMOH | BBINOJHEHHbIE MMCEMEHHBIE
OpraHHYecKie 2 JUTEPATYpE. 3a/IaHus B TETPaau
COEIUHEHNS.
20 Bcero: 78




CamocrosiTesbHast padora Nel.
OcHOBHbIC NOHATHS ¥ 3AKOHbI XUMHUH
Iesb: 3aKpenuTh OCHOBHBIE OHATHS M 3aKOHBI XUMUH; (POPMUPOBATH YMEHUE PEIIaTh

pacdeTHbIE 3aJaul HAa HaXOXKIECHUE KOJIMYECTBA BEIECTBA, MACChl, 00bEMa U YUCIIa MOJIEKYIL.
CamocrosiTesibHast paboTa o0yuyarommxcesi: paboTa C JONOJIHUTEIbHONW JTUTEpaTypoit

3aganuel. IlonroroBka 0TBEeTOB HAa BONPOCHI

1. Yro Ttakoe atom?
(AToM - HaWMCHbBIIAs YaCTUIA XUMHUYECKOTO D3JIEMEHTa, COXPAaHSIOMas BCE €ro

XUMUYECKHE CBOMCTBA)

2.Yto Takoe MoJekyma’?
( Monekyna - HauMeHbINAs 4YacTHIA BEIIECTBA, OOJaalolas ero XUMHUYCCKUMH

CBOMCTBaM).

3.UYro Takoe aToMHast Macca?
(OtHOcuTenbHas aTroMHas macca (Ar) - Oe3pa3MepHas BEJTMYMHA, PaBHAS OTHOIICHUIO

CpelHell Macchl aToma 3JeMeHTa (C y4eTOM MPOLEHTHOTO COJEpXaHUs U30TOMNOB B MPHUPOJIE) K
1/12 maccer atoma 12C)
4.Yto Takoe OTHOCHUTENbHAS MOJIeKysipHas macca? Kak ee HailTu?
(OtHocuTenbHast MosteKyIsipHast Macca (Mr) - 6e3pa3mepHasi BeIMYMHA, TIOKa3bIBAIOIIA,
BO CKOJIBKO Pa3 Macca MOJIEKYIIbl JaHHOTO BelecTBa Oouibiie 1/12 maccsl aroma yriepona 12C.
UToObl €€ MOCYUTATh, HEOOXOIUMO CIIOKUTh AaTOMHBIE MAacChl C YUETOM HUX CTEXHOMETPUUECKUX
K03 PuIeHTOR)

5.Uto Takoe MoJisipHas Macca BemiecTBa? B Kakux equHUIIAX OHA BBIpAXKAETCs?
(MounsipHas Macca MoOKas3bIBaeT Maccy OJHOTO MOJISI BellecTBa. Bripaskaercs B rpaMMax Ha
MOJIb — I/MOJIb.
6.Kak BBUMCIUTH KOJMYECTBO BEIIECTBA, 3HAs Maccy, OOBEM WM YHCIIO
CTPYKTYPHBIX €TUHUIL?
(n=m/M n=N/Na n=V/Vm)

7.Kak opmynupyercs 3akoH ABoraapo? (B paBHBIX 00beMax pa3iIMYHBIX I'a30B
IIPY OJIMHAKOBBIX YCIOBUSAX COAEPIKUTCS OJJMHAKOBOE YHCIIO MOJICKYII)

8. Uto Ha3pIBaeTCd OTHOCUTEIBHON IUIOTHOCTBIO OJHOTO Tra3a [0 JApyromy?
(OtHoOLIEHNE MacC IBYX I'a30B, 3aHUMAIOIIMX paBHbIE 00BEMBI IIPU OJJMHAKOBBIX YCIOBHUSX,
Ha3bIBAIOT OTHOCUTEIBHOM IUIOTHOCTHIO OJTHOTO ras3a Mo Apyromy u o0o3Havarot OykBoit D

D=M1/M).

9. Chopmynupyiite 3aK0OH OCTOSHCTBA COCTABA.

(CocraB coequHEHH MOJICKYIISIPHOM CTPYKTYPBI SIBJISICTCS MOCTOSIHHBIM HE3aBUCHMO OT
cnioco0a noaydenus. CocTaB COeAMHEHUI ¢ HEMOJIEKYIISIPHOM CTPYKTYpOil (aTOMHOM, MIOHHOM U
METAJUIMYECKON KPUCTAIUTMYECKON pEIIeTKON) He ABISeTCsS MOCTOSHHBIM U 3aBUCHUT OT crocoba
MOJTy4EHHUs).

10. CdhopmynupyiiTe 3aKOH COXpaHEHUS MAcChl BEIIECTB.
(Macca BemiecTB, BCTYNUBIIUX B PEAKLUIO, paBHA Macce 00pa3yIoIIMuXCsl IPOIYKTOB)

®opmaT BBIIOJIHEHHOH Pa0d0THI: BHICTYIIICHUE HA 3aHATUU.

Kpurepun ounenkm pedepara: N0CTaTOYHBIM ypOBEHb BIIAJCHHUS TEPMHUHOJIOTHEH H
3HaHUSIMH JUIE  CBOOOJHOTO OOCYXKIEHHS; yMEHHE JelaTh BbIBOJABl W Npeaiarath
COOTBETCTBYIOIINE PELLIEHUS



KOHTPOJIL BbIINOJTHCHUSA CO6€C€I[OBaHI/I€ Ha 3aHATHUH, BBICTYIIVICHUC HAa TCOPECTHUICCKUX

3aHATUAX.

CamocrosiTesibHast padora Ne2

Iepuoanuecknii 3axoH 1 Ilepuoanyeckas cucreMa XuMu4eckux jaemMenton J1. U.

MeHje1eeBa M CTPOEHHE aTOMA

Leab: 0000NTh, CHCTEMAaTU3UPOBATH 3HAHUS YUAIIMXCSI, BEIIBUTH CIIa00M3y4eHHBIN

Marepua;

IMPHUBCCTHU B CUCTEMY 3HAHUA ydallIUXCA O HGpHOI[H‘-IGCKOfI CUCTEMEC XUMHUYCCKUX 3JICMCHTOB
B CBCTC CTPOCHHA aTOMaA

CamocrosiTesibHast padoTa o0yuyawuuxcsi: padboTta ¢ JOMOTHUTEILHOM JIUTEPATYpOi
3aganue 1. [ToArOTOBUTHCS K 3aHATHIO

Bonpocsl 1i1s paccMOTpeHUs:

1.

N

Noobkow

10.
11.

12.

13.

14.
15.

16.

17.

KoHTponbHBIE BOITPOCHL:

B xakoMm romy ObL1 OTKPBIT IEPHOTNIECKUAN 3aKOH XUMHUECKHX IJIEMEHTOB, KaK
oH cpopmynupoBan /. 1. MenneneeBbim?

B dem cymHOCTh 3aK0Ha nepuoauyHoCcTH? KakoBbl €ro0 OCHOBHBIE YEPTHI?

UYrto Takoe nepuon, rpymmna, HOArpymnma B IepuogudecKol cucreme?

Kaxue moarpymnibsl Ha3pIBatOTCS TJIABHBIMHA M KaKW€ - TOOOYHBIMHU?

Kaxk n3menstorcst MeTauinyecKkue CBOMCTBA SJIEMEHTOB B TPYIIE U B epuoe?
Kax n3MeHs1oTCsS OKHCIUTEIbHO-BOCCTAHOBHUTEILHLIC CBOMCTBA aTOMOB
3JIEMEHTOB C YBEIMYEHUEM TOPSIAKOBOIO HOMEpa?

B xakux rpynmnax nepuoaudecKoi CUCTEMbI HAXOASTCS JIEMEHTHI, 00pa3yromiue
razoo0pasHbie coeAuHEHUs ¢ BoAopoaoM? Kakue 3 HUX 001a1at0T KUCIOTHBIMH
cBoMcTBaMu?

Ecnu mpoBecTr TMHUIO B MEPUOJMYECKON CHCTEME OT OOpa K acTary, TO
3JIEMEHTBI C KAKUMH CBOMCTBAMU OKaXKYTCS I10 JIEBYIO CTOPOHY 3TOU JIMHUU?

B 4em cylmHOCTh KBAaHTOBO-MEXAHUYECKOU TEOPUH CTPOCHUM aToma?
[IpuBenuTe coBpeMeHHYIO GOPMYIUPOBKY Mepruoaudeckoro 3akona 1. 1.
Meunneneesa?

Haiinure B meproandeckoii TabIuIe JIEMEHT, PacoiokeHHbIN B [V niepuone, B
V psny u nposBIISIIOIINANA B KUCJIIOPOJIHOM COeIMHEHUHU BasieHTHOCTh V1. KakoBa
€ro BaJEHTHOCTb MO BOJAOpOaY?

[Teproanueckuii 3aKOH U MEPUOIUYECKAs CUCTEMA XMMUUYECKUX 3JIEMEHTOB
J..Menneneesa (IICXD). CTpykTypbl IepuOAUYECKON CUCTEMBI: OOJIBIINE U
MaJible MepUOobl, TPYIIIbl U MOATPYIIIbI. 3aBUCUMOCTh CBOMCTB JIEMEHTOB U
00pa3yeMbIX MU COCTMHEHUH OT MOJIOKEHHS 3JIEMEHTA B IEPUOTUIECKON
CHUCTEME U CTPOCHUS aToMa.

B 4yem npuunHa nepuoIMyHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB?

JlaiiTe onpeneneHne NOHATHAM «IIEPUO, «KTPYIIay, KIIOArPYIIa» C TOUYKH
3pEHHsI CTPOEHUS aTOMa.

Pacnionoxute 3eMEHTHI B IOPSAJKE YCHIICHUS] HEMETANINYECKUX CBOMCTB:

BOZOPOJ, pTOP, cepa, a30T, XIOop.

Onpenenure MOJI0KEHUE FIEMEHTOB B IEPUOINYECKOM cucTeMe (IEpHo/I, TpyIa,
MOJATPYIINA) MO JIEKTPOHHBIM (hopMynam:

a) 1522s22p63s23p4; 0) 1s22s22p1; B) 1522522p63sl; 1)

1s22s2;

n)1522522p63s23p63d104524p5.



18. 3nauenue nepuoauueckoro 3akoHa u [ICXD J[.M.Menneneena.
Monens perenus 3aganus 6. B atome sremMeHTa ¢ 31eKTpoHHON (hopMyInoit Tpu
JIEKTPOHHBIX CJIOSI, 3HAUUT, 3JIEMEHT HaxoAuTcs B 3-M nepuose. Ilocnennum B
aTOMeE 3aI0JIHAETCS S-II0AYPOBEHB, CIIEA0BATEIbHO, 3TO YIEMEHT INIABHOU
noArpynmsl. Ha BHEIIHEM 2JIEKTPOHHOM CJI0€ aTOMa HaXOAATCs [1Ba AJIEKTPOHA,
II0ATOMY 3TO 3n1eMeHT I rpynnsl — maraui Mg.
®opmat BHIIOJIHEHHOH PadoThI: BHICTYIJICHUE HA 3aHATUU.

Kpurepun ouenku pedepara: AOCTATOUHBIA YPOBEHb BJIAJACHUS TEPMHUHOJOTHEH H
3HAHUSIMU JIJIE  CBOOOJHOTO OOCYXKACHHS; YMEHHME JellaTh BBIBOJABI W  IpeJyiararh
COOTBETCTBYIOLIME PELICHUS

KouTpoJib BbINOJHEHHUsI: cOOECETIOBAaHNE HA 3aHSTHUH, BBICTYIUICHHE HA TEOPETUUECKUX
3aHATHSIX.

CamocrosiTesibHast pabora Ne 3.
Buabl XMMUYECKOl CBA3H
Heab: 000OHMTH M CHUCTEMaTU3UPOBATh 3HAHUS O BHUAAX XHUMHUYECKUX CBS3EH,

MexXaHu3Max oO0Opa3oBaHUs, CBOMCTBAaX BEMIECTB C pPa3IWYHBIMH BHJIAMH CBSI3U U
KPUCTAJUTHYECKUMHU PEIIeTKaMHU
CamocrosiTesibHasi padoTa o0yuyaruuxcs: padbora ¢ JOMOTHUTEIHHON TUTEPATYPOH,
3ananue 1. IloaAroToBUTHCS K 3aHATHIO
Bomnpocs! 1i1s1 paccMoTpenus:

1. Kakwue Buabl XUMUYECKOHN CBsI3U BaM n3BecTHBI? (MOHHAs, KOBaJICHTHAS,
MeTaJuTndecKasi, BOJIOPO/THAS ).

2. Kakoi Thn cBsI3M BO3HUKACT MEXKTy PA3HOUMEHHO 3apsKCHHBIMA HOHAMU ?
(Monnas).

3. KakoB cocTaB coeMHEHHI ¢ HIOHHOU CBs3bI0? (DTO COCTMHEHHS TUITMYHBIX
METaJIJIOB C HEMETAJIJIaMu).

4. Kakas XuMHYECKas CBSI3b MEXTy aTOMaMH 3JIEMEHTOB HEMETAJJIOB ¢ Pa3HOM
aneKkTpooTpuIiaTesbHOCThIO? (KoBajieHTHAS MOJIIpHAst CBSI3b).

5. KakoB TUII XUMHUYECKOW CBSI3M B aTOMaxX METAJIOB M cIiaBoB? (Metaumnueckas

CBSI3b).

KakoB THIT XUMHYECKOH CBSA3M MEX Ty MOJIeKyaaMu Boabl? (BoopoiHas cBs3b).

7. OmnpenenuTs BUJ XUMUYCCKOM CBSI3H B coeIMHEHUAX. OOOCHOBATh OTBET:

BaCly; SO2; C2Hs; F2; KBr; Ia.

8. B kakoMm M3 ykazaHHBIX COCIMHCHHMI HamOoJiee MoJsIpHas CBs3b? Pacmosioxuth
coerHEHUS B Topsike Bo3pacTtanus noysspaoctu: HCI; F2; HoO; NHz; HoS

9. B uem mpuuuHa pe3KOro oTauuus B ¢pusuueckux cpoiicteax CO2 u Si02?

10. Kak oOpasyetcst 6-CBSI3b U T-CBSI3b?

11. CocTaBUTbh cXeMbl 00Opa30BaHUs XUMHUUYECKOU cBsi3u B coenuHeHnsx KH,NH3, HF;
yKa3aTh BUJI XUMUYECKOW CBSI3U, MEXaHU3M, 00pa30BaHusl, TUI KPUCTAJUTMUECKOMN
pemieTky, (pu3MvecKkre CBOWCTBA BEIIECTB, (IOMAIllHEE 3aJaHHe BBINOJHUTH Ha
OT/JCIILHOM JIUCTE).

3ananue 2.
BrinmonauTe micEMEHHO 3a1aHUE:

OrmpeenuTe THI XUMUUYECKOW CBSI3U B MOJIeKynax cienyromux Bemects: NaCl,
KOH,HNO3 H:S,, H2,Ba

o



@®opmat BBIIOJHEHHOH PadoThI: OTBETHI C MECTa
Kpurepun onenkn:
—  YPOBEHb OCBOEHUS 00ydalOMMMCsl y4eOHOTO MaTepuana;

—  YMEHHUE OpUEHTHPOBATHCS B OTOKE MH(POPMAINH, BHIACIATH IJIaBHOE.
KoHTpOoJIb BBINOIHEHUs: BHICTYIUICHHE HA 3aHATUU.

CamocrosiTesbHas padora Ne 4-5
Boaa. PacTBopbl
Iesb: 3aKkpenuTh 3HaHUS 0 TAHHOUN TEME

CamocrosiTesibHas padoTa 00y4yaruuxcsi: pabota ¢ KOHCIIEKTOM, JIOTOJHUTEITBHOM
JINTEPATYPOH.

3ananme 1. TloaroToBUTHCS K 3aHATHIO

Bomnpocsl 1u1s paccmoTpenus:

[Tepeunciure XUMUYECKHE CBOMCTBA BOIbI
Kakwue BeriecTBa Ha3bIBAIOTCS KPUCTAIIOTHIPATAMH ,ITPUBEINTE TIPUMEPHI.
Kak 3aBHCHT pacTBOPUMOCTH Ta30B OT TEMITEPATYPHI U IaBJICHHS
[Tepeuncnure knaccel Heoprannyeckux BemiecTB (Chopmynupyiite onpeaeeHne)
Kaxue tume peakiuii Bel 3naere. (ChopmynupyidTe onpeesieHne)
Knaccudukanust OKCHAOB ,KUCIIOT , COJIEH M OCHOBAaHUM
[aiite onpeneneHne pacCTBOPUMOCTH
[Tepeuncnure Gpuznueckre CBOMCTBA BOIBI
Jaiite onpeneneHrue paCTBOPUMOCTH
0. ChopmynupyiiTe onpeneneHne HaChlEHHOTO, HEHACBIIIEHHOTO U
MIEPEHACHIIIIEHHOTO PaCTBOPOB.
11. Kak 3aBUCUT pacTBOPUMOCTH TBEPbIX BEILIECTB OT TEMIIEPATYPHI.
12. Tlepeuncnute Kaccel Heopranudeckux BemecTs (ChopmynupyiTe onpeaeneHre
)
13. Kakue tunsl peakuuii Bei 3Haete (ChopmynupyiiTe onpeneicHue )
14. Knaccudukamnus OKCUIOB, KUCIOT, COJICH M OCHOBAaHUI
3apanue 2.

RBOO~NoG~WNE

Jansl crneqyrommue GopMyIibl BEIIECTB:

MgSO4SrO NaOH CO2CuCl2H2S04Ba (OH)2H3PO4 Al(OH)3Nal

BoinucaTh 0TAeMbHO B CTOJIOUKH (POPMYIIBI OKCHIOB , KUCIIOT , OCHOBAaHUHN U COJIEH .
JlaTb Ha3BaHUE KaXKJIOMY BEIIECTBY.

3amanue 3. Pemenne 3agau

1. J1J14 3aCOIKM OTYPIIOB UCIIONIB3YIOT 9 % pacTBOp MOBapEHHOM COJIH .
Brruncnute , kKakue Macchl COJIHM U BOJBI HEOOXOAUMO B3ATh Ui MPUTrOoTOBIeHUS 10 KT
TaKoro pacco’a.

2. Ocy1ecTBUTE CIEYIOUIUE TPEBPAIICHUS :

VYraepona — okena yriepoaa (I1) - yronsHast Kuciora — kapOoHaT HaTPHSL.

3. Macca BOJibl U COJIM , KOTOpPBIE IOTPEOYIOTCS Ul IPUroTOBIEeHUsS 60 T
pacTBOpa ¢ MaccoBoi J1oJieit coiu W = 3 % , COOTBETCTBEHHO COCTaBJIAIOT (T):
4. OcymiecTBUTe CIeAyOUIUe NPEeBpaIleHNS

[{uHK — OKCHJ IMHKA — THJIPOKCHU/I IIUHKA — CYIb(aT IIUHKA
@®opmaT BBIIOJHEHHOH PadoThI: OTBETHI C MECTa
Kpurepun onenkn:

- YPOBEHBb OCBOCHUS 00yJaIOIIMMCS YIeOHOTO MaTepuaa;
- 000CHOBAaHHOCTh M YETKOCTb U3JTIOKEHUS OTBETA;



- yMeHue  cOpMHpOBATH  CBOIO  TO3HMLMIO,  OLEHKY U
apryMeHTHpPOBaTh €e.

CamocrosiTesibHast pabora Ne 6
Kanaccupukauusi HeOPraHu4ecKUx cCoeAMHEeHUu

Heab: 3HaTHh KITaCCU(DUKAIMIO HEOPTAHUICCKUX COCIMHCHHIA
CamocrosiTesibHast padoTa o0yyauuxcesi: padota ¢ KOHCIIEKTOM, JIONOJHUTEIBHOM
JINTEPATYPOH.
3ananmue 1
1. N3 manHoro HaGopa BEMIECTB M YpaBHEHUW peaKIUid COCTaBHTE
IIEMTOYKY TPEBPAIICHHIA.
Bo3morkHas menoyka:
CaO - Ca(OH), »CaCO3—~> CO,—~> H,CO3—~> KoCO3—~> KCI— AgCl
! l !
Ca(NOz), CaCl, KHCOs3

2. Pemnre maHHyr0 1EenouYKy IpEeBpalleHUM, HCMOJB3YHA, IO
BO3MOJKHOCTH, (DOPMYJIBI APYTUX COCTUHECHHH. YPAaBHEHHS PEAKIUI 3aIUIINTE B
MOJIEKYJIIPHOM, MOJJTHOM HOHHOM M COKPAll€HHOM HOHHOM BHJIE.

3. Pacnpenenuts BeniecTa 1o kiaccam:

4. Fe(OH)2,H.S04,NaCl, K20, SO3,Mg(OH)2, CuO, Ca(NOs).,
NaOH, HCI, K2SO4, HNO3.

3ananmue 2.
Y4uTh JIEKIIMOHHBIA MaTepUa
®opmMaT BHINIOJHEHHON Pad0ThI: OTBETHI C MECTA
Kpurepum oueHku:
—  YpOBEHb OCBOCHHS 00y4aromUMcs yueOHOro MaTepuarna;
—  YMEHHUE OPUEHTHPOBATHCS B MOTOKE HH(POPMAIINH, BHIACISATH TJIaBHOE.
KoHTpoJIb BBINOJIHEHU: BHICTYIUICHUE HA 3aHATUU.

CamocrositesibHas padora Ne 7
CJ10:kHBI€ BElIECTBA

eab: pacmupeHue No3HaBaTeIbHOIO0 HHTEPECa.
CamocrosiTesibHasi paboTa odyuawmmxcsi: paboTa ¢ KOHCIEKTOM, JOTIOJTHUTEIBHON
JINTEPATYPOM.
3anganue 1.
Bonpocsl 1iis paccMoTpeHus:
1. Yem oTIMYArOTCS MO COCTABY CMECH OT XUMHYECKUX COSIMHEHMI?
2. ComnocTaBbTe CBOMCTBA CMECEH U XMMUYECKUX COCTMHCHUMA?
3. Kakumu coco6amu MOKHO pa3/ieIUTh Ha COCTABISIONINE KOMIIOHEHTHI CMECH H
XUMHYECKOI0 COCTUHEHHS?
4. MOHO JTU CYIUTH MO BHEIIHUM TIpU3HAKaM 00 00pa30BaHUU CMECH H
XHMHYECKOI0 COCTUHEHHS?
5. U3 mpemnoxeHHOTO CIHCKA BEUIECTB BBIMUIINTE OTACIBHO MPOCTHIE U CIOXKHBIC
BEIIECTBA:



NaCl, H2S04, K, S8, CO2, O3, H3PO4, N2, Fe.
OO0mbsicHuTe Ball BEIOOP, B KAXKJOM U3 CITy4aeB.

3aganue 2.

1. CKOJIbKO IPOCTBIX BEIIECTB 3alMCAHO B PSAIY GOPMYIL:
H20, N2, 03, HNO3, P205, S, Fe, CO2, KOH.

2. K cinoxubIM oTHOCITCS 00a BEILIECTBA:

A) C (yronw) u S (cepa);

b) CO2 (yrnexucnsiit ra3z)u H20 (Boga);

B) Fe (xene3o) u CH4 (meran);

I') H2SO4 (cepnas xkucnota) u H2 (Bomopon).

3. Bribepure npaBUIbHOE YTBEPKICHHE:
[TpocTsie BemecTBa COCTOAT U3 AaTOMOB OJJHOTO BUJIA.

A) Bepno b) Hesepuo

4. Jlnst cmecelt XapaKTepHO TO, YTO
A) OHU UMEIOT MOCTOSTHHBIN COCTaB;

b) BemectBa B cocTaBe "cMecH" HE COXpaHSIIOT CBOU MHAWBUIYaIbHEIE CBOICTBA;
2

B) BemectBa B "cmecsax" MOXHO pa3nenuTh (GU3NUYECKIMHU CBOWCTBAMH;

I') BemecTBa B "cmecsax" MOKHO pa3IeauTh TP IIOMOIIIN XUMUYECKOU PEaKIIHH.

5. Jlnsg "XUMHYECKUX COCTMHEHUI" XapaKTepHO CIeayoliee:
A) IlepemeHHBIH COCTaB;

b) BemecTtBa, B cocTaBe "XMMHYECKOTO COCIMHEHHS''MOXKHO DPA3JACIUTh (PU3UMUYESCKUMHU
croco0amu;

B) OO0 o06pa3oBaHMM XUMHUYECKOTO COEJUHEHHUS MOXKHO CYIWTh II0 IpHU3HAKaM
XUMUYECKUX PEAKIUH;

I') IlocTosiHHBIN cocTaB.

6. B xakoMm ciydae ua€T peub o Kele3e Kak 0 XUMUYECKOM dJIeMeHTe?
A) XKene3o - 370 MeTa1, KOTOPbIH MPUTATHUBACTCS MAarHUTOM;

b) ’Kene3o BXoAUT € cOCTaB pKaBUHHBI;
B) s xenes3a xapakTepeH METaJUNIMYECKUI OJIECK;
I') B cocTaB cynbdua xene3a BXOJUT OJIMH aTOM Kele3a.

7. B kakoM ciyyae ua€T pedb 0 KUCIOPOAe KaK O MPOCTOM BelecTBe?
A) Kucnopos - 370 ras, nojiepX1BaeT AbIXaHHE U TOPEHUE;

b) PpIOBI ApIIAT KMCIOPOJOM, paCTBOPEHHBIM B BO/IE;
B) AToMm KuCIIOpO BXOIUT B COCTAaB MOJIEKYJIbI BOJIBL;
I') Kucnopo BXoAUT B COCTaB BO3/yXa.

®opmat BBIIOJHEHHOH PadoOThI: OTBETHI C MECTA



Kpurepun onenkn:

—  YPOBEHb OCBOEHUS 00ydaroOmMMCsl y4eOHOTO MaTepuana;
—  yYMEHHE OPHEHTHUPOBATHCS B OTOKE WH(OPMAIIMH, BBIJACISATH IIaBHOE.
KoHTpOJIb BBINOJIHEHU: BHICTYILUICHUE HA 3aHATUU.

CamocrosiTesbHas padora Ne 8
MeTanjibl 1 HEMETAJLJIbI
Hean: o0ecnieynTh YCBOEGHUE 3HAHUN O METAJJIaX M HEMEeTaulax, 00 0COOEHHOCTSIX WX
CTpOCHHUS, PUBNYECKUX U XUMHUUECKHX CBOMCTBAX.
CamocTosiTeIbHAsE padoTa o0ydarmmxcsa: paboTa ¢ KOHCIIEKTOM, JOTIOJHUTEIEHON
JIATEPATYPOH.

3aganue 1.
Bomnpocsl 11 paccmMoTpenus:

1. ['ne pacnonoxeHsl MeTaIbl B IEPUOANYECKON CHCTEME XUMUYECKUX
anemenToB JI.M.MenneneeBa?

2. KakxoBbl 0COOEHHOCTH CTPOSHUST aTOMOB METAJIJIOB?

3. B uém pasznuume B CTPOCHUU BHEIIHETO SHEPTeTHUECKOTO YPOBHS Y
METAJUIOB M HEMETAJIOB?

4. CKOJIbKO Hapy’>KHBIX 3JIEKTPOHOB UMEIOT aTOMbI METAJUIOB TIaBHBIX U
MOOOYHBIX MOATPYI?

) B kakux opmax MOTyT HaXOJUTHCSI METAJUIbI B IPUpPOJE?

6. Kak yctpoeHa kpucraminyeckas peleTka MeTamuioB?

7. KaxoBbl (hu3ndeckue cBOMCTBAa METALIOB?

8. Kak M0XHO MOJy4UTh METAIIBI U3 KX COCTUHEHUM ?

9. Kak BexyT ce0st aTOMBI METAJIJIOB B XUMHUYECKUX PEAKLUAX U MoYemMy?

10.  Kakwue cBOMCTBa — OKUCITUTENECH HIIM BOCCTAHOBUTENECH — MPOSBIISIOT
MeTaJlJIbl B XUMHUYECKHUX PEeaKIUIX?

11. Pacckaxxute 00 3IEKTPOXUMUYECKOM Psie HAMPSHKCHUH METAJJIOB.
12. [Tepeunciure peakiuu, B KOTOPbIE MOTYT BCTYIIATh METAJLIBL.
13. KakoBo 3HayeHnne MeTauioB B KU3HU YeJIOBEKA?

3apanue 2.

JonmosTHUTH npeaJioKeHue
Bce xucioTsl crmocoOHBbL:

dopmyra HeCoIe00pas3yIoIero OKCHIA:
.BemectBo, popmyna koroporo Fe Clp, siBasiercs conbto:

Mertannbl OTHOCSIIUECS K JISTKUM U TSKEIIbIM XapaKTCPpU3yrOTCA CBOMCTBOM:

ok wnh e

Koppo3swust mpoTekaroias ¢ pacCTBOpaMu 3JIEKTPOJIUTOB IIPU TEMIIEPaType

Ha3bIBACTCS:

6. CrutaB HUKeNS, XpoMa U aJIOMUHUS, 00Iadaromui 60IbIIoN
ANEKTPOTIPOBOIHOCTHIO U KaPOMPOYHOCTHIO HA3BIBACTCS:

7. OOummM GU3NYECKUM CBOMCTBOM METAIIJIOB HE SIBIISIETCS:

8. Oxcuppl - 370....

9. Bce ocHOBaHUS pearupyroT:

10. ®opmyna KUCIOTHOTO OKCUA:

11. BemectBo, hopmyna kotoporo K2SOs, siBisieTcst cobio:



12.

13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

24,
25.

CBoiicTBa BeliecTBa U3MEHITH (POPMY MO BHEIITHUM BO3JICHCTBUEM U COXPAHSITH
MPUHATYIO (OPMY TOCTIE MPEKPAIICHUS TOTO BO3CHCTBHS HA3bIBACTCS:
Koppo3sus npoTtekaromiasi Ha TOBEPXHOCTU METaslia Mo ISHCTBUEM
CKOH/JICHCUPOBAHHOM BJIaru Ha3bIBaeTCsI:

Cmnas menu ¢ nuakoM, rae Cu-57-60%, a Zn-40-43% uaswsIBaeTcs:
OcHoBaHu4 - 370....

OO1mue cBO¥CTBA KUCIOT HE BKJIIOYAIOT CIIOCOOHOCTE:

BemiectBo, popmysa kotoporo (NH4)2S, siBisieTcst Cosbio:

Koppo3sus mportekaroias npu KOHTAKTe ¢ TPYHTOBBIMH BOJIaMH Ha3bIBACTCSI:
CruiaB, OCHOBY, KOTOPOTO COCTABJISIET ME/Ib C METAJUIAMHU COOTBETCTBYIOIIUX
Ha3BaHHEM Ha3bIBACTCS:

Temnepatypa miaBneHus 1uesus 29 rpaaycon, I0O3TOMY OH OTHOCUTCSI:
Kucnots! - 3710....

OOIIMM CBOMCTBOM IIETOYEH HE SIBIISIETCS:

CBoJiCTBa METAIIJIOB, CBSI3aHHBIX C BBICOKOH ITOABMKHOCTHIO CBOOOIHBIX
AJIEKTPOHOB, CTAIKMBASCH C KOJICOMIOMUMICS B y3JIaX PEIICTKH HOHAMH,
AJIEKTPOHBI 0OMEHUBAIOTCSI C HUMH SHEPTrUei Ha3bIBACTC:
CaMonpoun3BOJIbLHOE pa3pyIICHHUE METAINIOB Ha3bIBACTCS:

JKenes3o B omyiure OT MHOTMX METAJUIOB 00J1a1aeT CBOMCTBOM:

@®opmMaT BHINIOJHEHHON Pad0ThI: OTBETHI C MECTA

Kpurepum oueHku:

—  YpOBEHb OCBOCHHUSI 00yJaIONUMCS Y4€OHOTO MaTepuraa;
—  yYMEHHE OPHCHTHUPOBATHCS B IOTOKE WH(OPMAIIMH, BBIICISATH TIIaBHOE.

KOHTpOJIb BBINNOJTHCHHUSA: BEICTYIVICHUC HA 3aHATHH.

CamocrosiTesibHas padora Ne 9
BBejeHue B OPraHu4ecKy0 XUMHIO

He.]]b: paclIMpC€HUE II03HABATCIIBHOIO0 MHTEPECA, IIO3HAKOMHUTL C MNIPEIMETOM U

3aJadyaMun

OpF&HH‘ICCKOﬁ XUMHH, OaTb KHaCCI/IQ)I/IKaHI/IIO U OCHOBbI HOMCHKIJIATYPBI

OpPraHMYECKUX COCAMHEHUM; JaTh MOHATHE O (YHKIIMOHATIBHBIX TPYIIax.
CamocrosiTesibHasi padoTa odyyawmmxcsi: paboTa ¢ TOMOTHUTENBHON TUTepaTypOi

3amanue 1.
1.Oprannyeckas XuMus - 3TO XUMUS COSUHEHUIN

2.BHepBLIe TMOJIYHHJI HIaBCJICBYIO KUCJIOTY THAPOJIM30M OUIIMaHa

3.0OpraHnyeckux BEUIECTB U3BECTHO

4 BaJleHTHOCTb U CTEIICHb OKHUCIICHHS a30Ta B N2 PpaBHBI COOTBETCTBCHHO

S.HpI/IpOI[HLIM BCIICCTBAM — Q)epMeHTaM COOTBCTCTBYIOT CIICAYIOIIHEC CUHTCTHYCCKUC

BCIICCTBA:

6.BBen nonsarus «OpraHnveckas XuMus» U «OpraHuvdcCKueC BCUICCTBa»

7.Pa3BUII yUEHHE O «OKU3HEHHOW CHUJIE) - BUTAJIU3ME

8 .HeopraHqucm/Ix BCIICCTB HACUHUTHLIBACTCA
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9.BaneHTHOCTh M CTENEeHb OKHCIeHUs Kucinopoaa B H202 paBHBI COOTBETCTBEHHO

10.ITpupoanbiM BemiecTBaM — O€JIKaM,yriieBOIaM,)KUPaM COOTBETCTBYIOT CJEIYIOIIUE
CUHTETUYECKHUE BEIIECTBA:

11.0npenennuin opraHuYECKyr0 XUMHUIO KaK XUMUIO YIJIEBOJIOPOJOB U UX ITPOU3BOIHBIX

12.BniepBble MOTY4YHII CaxapuCThIe BEIECTBa U3 (hopMaibIeruaa

13.¥Yrnepon nepexoaut U3 arMoc@epsl B pacTeHUs Oj1aroaaps mpoieccy

14.BajieHTHOCTh | CTETIeHb OKUCIIEeHUs Kuciopoaa B O2 paBHBI COOTBETCTBEHHO

15.CuHTETHYECKMM  BEIIeCTBaM — KaTaju3aropamM COOTBETCTBYIOT  CIICIYIOIINE
IIPUPO/IHBIE BEILIECTBA:

16.0Onpenenusi OpraHuYeCcKyro XUMMHUIO KaK XUMUIO PACTUTENIbHBIX M )KUBOTHBIX BEIIECTB

17.BriepBble MoJIy4yns1 MOYEBMHY HarpEBaHWEM pPacTBOpPA LIMaHAaTa AMMOHUS

18.I1pu moTHOM CropaHHUU OPraHUYECKUX BEIECTB 00pa3yroTcs

19.BasieHTHOCTh U CTeTeHb OKUciIeHus yriaepoaa B CoHgs paBHBI COOTBETCTBEHHO

20.CuHTETHYECKUM BEIIeCTBaM — THIIEBBIM JI00aBKaM M CTUMYJSATOpaM pocTa
COOTBETCTBYIOT CJIEIYIOIINE MPUPOHbIE BEIIECTBA!

®opMaT BBINIOJTHEHHOH padoThI: OTBETHI C MECTa

Kpurtepun ouenku:

—  YpOBEHb OCBOCHHUSI 00yJarONUMCs Y4€OHOTO MaTepuraa;
—  YMEHHE OpUEHTHPOBATHCS B MOTOKE MHPOPMAIINH, BBIAETATH IJIaBHOE.
KoHTpOoJIb BBINOJTHEHU: BHICTYIUICHUE HA 3aHATUU.

CamocrositesbHas padora Ne 10
Anudarnyeckue yrijieBoa0poabl

Heab: npoaomkute (GOpMHUpPOBAHHE YMEHHSI COCTaBISATh CTPYKTYpHBbIE (DOpPMYIbI
MpeielbHBIX YIIIEBOJOPOJIOB, MO3HAKOMUTHCA C (PU3UYECKUMH, XUMUYECKUMH CBONCTBaMHU,
CTPOEHUEM, MOJTYYCHHUEM aJIKaHOB, WX MPUMEHEHHUEM.

CamocrosiTesibHasi padoTa odyuyaommxcesi: paboTa ¢ JONOJHUTEIHLHON JTUTEPATypO,
MOATOTOBKA KOHCIIEKTA.

3amanue 1.

Bomnpoc - oTBer.

1. Peakuus nmpucoeAMHEHUS BOAOPOIA.

2. Peakius mpucoeIuHEHUs BOJIBI.

3. Peakuust OTIIETITICHUSI BOJIBI.

4. Peakuus OTUIEIJIEHHS BOJIOPO/IA.

5. Oprannyeckue COeIMHEHMs], COCTOSIINE U3 ABYX 3JIEMEHTOB — YIJIEpO/ia U BOJIOpOAa

6. Yrneronoposl ¢ oomieit popmynoit CrHan+2

7. YrneBonoposl ¢ obmeii popmynoit ChHzn, B MOJIEKyIax KOTOPBIX HMEETCS O/IHA
JIBOMHAs CBS3b

8. YraeBonopoas! ¢ obmieit hopmymnoit CnHazn -2 ¢ 0HON TpOIHOM CBS3BIO

9. Peakuust B3aUMOJEICTBUA 3TaHA C XJIOPOM OTHOCUTCS K PEAKIUSM.

10. Peakius B3auMOICMCTBUS ATEHA C XJIOPOM OTHOCUTCS K PEAKIIHSIM.
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11. Ucropuueckoe Ha3BaHUE MPECIBbHBIX YIIIEBOIOPOIOB aTOMBI YIIIepO/1a B KOTOPBIX
3aMKHYTBI B IIUKJI.
12. Hayka, usyyaromiasi COeAMHEHUS yriepoa U BoJI0poa
3aganmue 2.
BoccranoBuTte ypaBHeHUs peakiivii, HAMMCAHHBIC HA HUX, I00ABUB JIEBbIC YaCTH
YpPaBHEHUU.
—2CO2 + 2H20
— CH2Cl - CH =CH» — CH2Cl
— CH2=CH: + H2?

— CH3 — CH2Cl1
—CHBr =CHBr
3amanue 3.

Pemuts 3axauy.

MaccoBas 107151 5JIEMEHTOB yrieBogopoaa coctasisieT 92, 31% yrnepoaa u 7, 69%
Bozopoaa. [lmotHoCTh mapoB 1o Bogopoy 39. (CsHe)

Opraandeckoe BEIIeCTBO COJAEPKUT yriaepo (maccoBas gois 84, 21%) u Bogopos (15,
79%). TInoTHOCTB MApOB BeleCTBA [0 BO3AYXY cocTaBisieT 3, 93. Onpenenure Gopmyiy 3Toro
BemiectBa. (CgHas).

®opMaT BHINIOJHEHHON Pad0ThI: OTBETHI C MECTA
Kpurepum oueHku:
—  YPOBEHb OCBOCHHUSI 00yJaIONUMCS YIeOHOTO MaTepuraa;
— YMEHHUE OpUEHTHPOBATHCS B MOTOKE MHGOPMAIUH, BHIICIATH TJIABHOE.

KOHTpOJIb BBINNOJTHCHHUSA: BEICTYIVICHUC HA 3aHATHH.

CamocrositeqbHast padora Ne 11
IlpuMeHeHNE AJIKEHOB

Iesab: paccMOTpeTh KOHKPETHbIE XMMUYECKHE CBOMCTBA ATUJIEHA U 001I1e CBOMCTBA
aJIKEHOB;

yIIIyOUTh M KOHKPETU3UPOBAThH MOHATHS O ?-CBS3H, O MEXaHU3MaX XMMHUECKUX PEaKLUi;

JaTh NEpBOHAYAJIbHBIE IPEACTABICHUS O PEAKLUAX HOJUMEPU3ALMH U CTPOCHUU
IIOJINMEPOB;

pa3o0patk 1abopaTopHbIe U OOIIME TPOMBIIIJICHHbIE COCOOBI MOTYYEHUs AIKEHOB,;

MIPOJOJDKUTH (popMUpOBaHHE YMEHHS pabOTaTh ¢ YHEOHUKOM.

CamocTosiTe1bHasi padoTa o0yyawmuxcsi: paboTta ¢ JOMOJIHUTEIBHON TUTEpaTypoi, ,
MIOATOTOBKA KOHCIIEKTA.

3aganue 1.

OTBeTHTHL HA BONIPOCHI

1. AJIKeHBI — 3TO YIJIEBOOPOBI, COJIEpXKAIIUE B MOJIEKYJIE,
MIOMHMMO OJIMHAPHBIX CBsI3€H, 0/IHY ABOWHYIO CBSI3b
2. Kakoit o6meit popmysie COOTBETCTBYIOT aJIKEHBI
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B kakue peakuuu criocoOHBI BCTYIATh AJIKEHBI
AJIKEeHBI B3aUMOJCHCTBYIOT C BOJAOM
Kako#l karanu3aTtop NpUCyTCTBYET B THAPUPOBAHUM AIIKEHOB
Peakuust npucoemHeHNs BOJIOPOAa HAa3bIBAETCS
Kaxk nazpiBaetcs 3to coequnenne — (... -CHz — CHo- ...)
[IponykToM peakiuu npomeHa ¢ XJI0poM SIBIISIETCS
[Ipu rugpupoBaHuy anKeHOB 00pPa3yOTCs
0.  Kakoii o6meli hopMysie COOTBETCTBYIOT aTKEHBI
1.  SBnsercs nu CHs ankeHoM
12.  Ilpu rugpupoBaHUH AITKEHOB 00pa3yrOTCs
13.  Peaxnus npucoeanHEHHs raloreHa Ha3bIBACTCS
14.  TIpoaykToMm peakluy IPOIEHa C XJIOPOM SIBISIETCS
15.  Ilpu runpupoBaHUU alKEHOB 00pa3yroTCs
16.  AnkeHBI — 3TO HeTNpeAeTbHBIE YTIEBOJOPOIbI, COIEPKAIINE B MOJIEKYJIE,
ITOMHUMO OJINHAPHBIX CBS3€H, OJTHY CBSI3b
17. B xakue peakiuu criocoOHbI BCTYNATh aJIKEHBI
@®opmat BBINOJHEHHOH padoThI: OTBETHI C MECTa

RBE©o©o~Ne O ~w

Kpurepun ouenku:

—  YpOBEHb OCBOCHHUSI 00yJarONUMCs Y4€OHOTO MaTepuraa;
—  YMEHHUE OPUEHTHPOBATHCS B MOTOKE MHPOPMAIINH, BHIACIATE TJIaBHOE.
KOHTpOJIb BBINNOJTHCHHUA: BEICTYIVICHUC HA 3aHATHU.

CamocrositesibHas padora Ne 12
I"'oMoJiornyecKkuii psii aneTuJaeHa (aJKHHLBI)

Heab: cdopmupoBarh TMpeAcTaBiIeHHE O TOMOJOTHYECKOM  psife, H30MEpHH,
HOMEHKJIaType, XUMUYECKIX CBOMCTBAX, MOJy4YCHUU U IPUMEHEHUH aJIKUHOB.
CamocrosiTesibHasi padoTa o0ydyalommxcsi: padboTa C JIONOJHHUTEILHON JIMTEpaTypoH,
MOATOTOBKA KOHCIIEKTA.
3ananue 1.
1.Kaxkas macca 2% pactBopa OpoMa HeoOxoquma ISl peakuuu ¢ 52 T aneTuieHa’?
2. Ilo Tepmoxumuueckomy ypaBHeHuro peakiiuu C3He+502=3CO2+4H,0+2220 kI
BBIYHCIUTH KaKOE€ KOJIMYECTBO TEIIOTHI BBIICIHUTCS, €CJIM B PEAKIUIO BCTynaer 16 r
Kuciaopoa?
3.Kakoii 06beM Bo3yxa notpedyercs s CxKUTaHus S5 1 OyTuHa?
4.Kaxkoit o0bem anerusena oopasyercs u3 100 r kapobuna xanbuusi, coaepxkamiero 10%
npumecein?
5.Kakoe konnuecTBo 3TaHains oodpazyercs peakuueil Kydeposa uz 44,81 anerunena u 50
I BOOBI?
6. 3anuuuTe ypaBHEHHS] XUMHUECKUX PEAKLIHUM, MTO3BOJIAIOMINX OCYIIECTBUTD
MpEeBpaIICHUS:
CaCO3z —» CaO — CaC; — HC=CH— CH3-C=0
|
H
®opMaT BHINOJTHEHHOH padoThI: OTBETHI C MECTa
Kpurepun onenkn:

— YPOBCHb OCBOCHUMA OGy‘IﬁIOH_II/IMC}I y‘IC6HOl"O Marepualia;
13



—  yYMEHHE OPHEHTHUPOBATHCA B MOTOKE WH(OPMAIIMH, BBIJCISATH IIaBHOE.
KoHTpOJIb BBINOJIHEHU: BHICTYILUICHUE HA 3aHATUU.

CamocrositesbHast pabora Ne 13
JueHoBbIe YIJIEBOAOPO/bI (AJIKAHEHbI)

Heb: 3aKpenuTh CTPOCHUE, BUIBI U30MEPHUU, XUMUYECKHE CBOWCTBA MPUMEHEHHE
AITKAUECHOB,

YMETh JeJIaTh TEOPETUUECCKUIN aHAIN3, CPABHUBATD, IPOTHO3UPOBATH, 0000111aTh, E/IaATh
BBIBOJIBI.

CamocrosiTejibHasi padoTa 00y4yaommxcsi: padoTa ¢ JIOTIOJHUTEILHOU JIUTEPaTypoH, ,
MOATOTOBKA KOHCITEKTA.
3ananmue 1.
KoHTpoabHBIE BONIPOCHI
O6mras hopmyna TMEHOBBIX YTIIEBOIOPOIOB:
C TOYKH 3peHHUS HENPEICITBHOTO XapaKTepa AUCHBI CXOIHEBI C:
[IponuH u nponaaueH — 310:
[Iponaguen u GyraaneH — 31o:
MoJteKyITbl aJIKaIMEHOB COJICPIKAT:
Merton nony4uenust Oyranuena-1,3 u3 cnupra BrepBbie pa3padoTaH:
CHUHTETHYECKHI KaydyK IMOJydaroT U3 2-MeTIIOyTaauena-1,3 mo peakuu:
MonHomep 1 ChIpbe, U3 KOTOPOTO TMOJIYJar0T Kaydyk mo metoy Jlebenena:
BemecTBo, ncnonb3yemMoe Ui MOJTy4eHUs CHHTETHUECKOTO KaydyKa:
0. Jmns mosHOTO cropanus 20 11 mpornaaueHa noTpedyeTcst KUcaopo 00beMoM (H.Y.)
1. O6mast popmyra BEemIeCTB Kiiacca alKaIueHOB TakKas e, Kak y:
12. TlepBoIii IpeACTaBUTENb Psijia aJIKaIMEHOB HAa3bIBACTCS:
13. Byranuen u 6yTuH — 3TO:
14. TlponiagueH ¥ NEHTaAUEH — JTO:
15. BemecTBO, KOTOpOE 00pa3yeTcs Mpy MOJTHOM THAPUPOBAHUN OyTaaueHa:
16. [Ipu BynkaHM3alMK KaydyKa MOJy4aroT:
17. Kakumu U3 nepedyrcieHHbIX peakluii MoJIy4aloT KayudyKu:
18. 1o peakuuu Jlebeaena U3 3TUIOBOTO COUPTA MOTYYAIOT:
19. IIpu nonHoM cropanus 10 1 mponaaueHa BbIACNISETCS YIIIEKUCIBIN Ta3 00beMoM

(1y.)

RBRBOo~NoR~WNE

@opmat BBHINOJIHEHHOH PadoThI: OTBETHI C MECTa
Kpurepun oueHku:
—  YpOBEHb OCBOCHHS 00YyJarOmUMCcs yueOHOTO MaTepHana;

—  YMCHHUC OPHUCHTHPOBATHCA B IIOTOKE I/IHq)OpMaI_II/II/I, BBIJCIIATH I''TaBHOC.
KOHTpOJIb BBINMOJTHCHMSA: BBICTYIUICHHUE HA 3aHATHH.

CamocrosiTteabHast padora Ne 14
ApoMaTHUYecKHe VIJIeBOA0POALI (ApEHbI)

Heasn: yrnyOuTh 3HaHUA 00 YTIeBO0POIaX;
CamocTosiTe1bHasi padoTa o0y4yaroluxcsi: padoTa ¢ JONOJHUTEIBHOM JIUTEpaTypoH,
MIOATOTOBKA KOHCIIEKTA, IOBTOPEHNE N3YUYEHHOTO MaTepraa.
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3aganme 1.

Bonpocsl

Kakue coequnenus Ha3biBatoTCsl apoMatudeckumu? [Ipumepsr.

Kakas cBsi3bp Ha3bIBaeTCs apOMaTHUECKOM ?

Onwumute (puzndeckue cBoiicTBa OEH307Ia.

Kakoii Bus nzomepun xapakTepeH i apeHOB?

[lepeuncnure 0CHOBHBIE CIIOCOOBI MOTYYEHUSI APEHOB.

Kakue xumudeckue cBOWMCTBa XapaKTepHBI 1151 OeH301a?

CocraB apeHOB oTpakaeT oomras Gopmyrna ...

HedTb — )XHUIKOCTS ... IBETA, C ...3aax0M, B BOJE ... [IIOTHOCTS ..., yeMm

N~ wWNE

Y BOJIBL.
npoayktel: COH6 + C12 —Kat

9. CMech HU3KOMOJIEKYISIPHBIX YTJI€BOI0POJOB, IPEUMYILECTBEHHO MPOIIaHa
u OyTaHa Ha3bIBAaeTCA ...

10.  Apensl — HenpenenbHbIe Y B, B MOJIeKynax KOTOPBIX UMEETCH ...

11. beH30i1 — KUIKOCTH ...1BETA, C ...3allaxoM, B BOJIE ... beH301I ..., TO3TOMY
paboTaTh C HUM KpaitHE OCTOPOKHO.
12.  Ocrarox nmeperoHKu He()TH Ha3hIBACTCS ...

®opMaT BBINIOJTHEHHOH padoThI: OTBETHI C MECTa
Kpurtepun ouenku:
—  YPOBEHb OCBOCHHUSI 00yJaIONUMCs YIeOHOTO MaTepuraa;

—  YMEHHUE OpUEHTHPOBATHCS B MOTOKE MHPOPMAIINH, BHIACISATE TJIaBHOE.
KoHTpoJIb BBINO/IHEHUsI: BBICTYILUICHUE HA 3aHATHH.

CamocrositesibHas padora Ne 15
IIpenejbHble 0IHOATOMHbBIE CIIMPTHI

Heab: cdhopmupoBarh NOHATHE O CHOHUPTAX, MNPOJOJDKATH (HOPMHUPOBATH YMEHUS
COCTaBIIATH (OpPMYJbl H30MEPOB, JaBaTh BEIIECTBAM HAa3BaHUS IO CHUCTEMATHYECKOMN
HOMEHKJIaType.

CamocrosiTesibHasi padoTa o0ydyalwumxcsi: padoTa ¢ JOTIOJHUTEIBLHON JIUTEPaTypoOH,,
MOATOTOBKA KOHCIIEKTa, IOBTOPEHNE U3YYEHHOTO MaTepHaia.

3amanue 1.
Pemwnre 3amaun.

1. [IpenenbHBINA OJTHOATOMHBIN CIIUPT 00Pa0OTATH METATUINYCCKUM
HaTpueM. B pesynbTare peakiuuu moayquin BeuiectBo macco 20,5 r u
BBIZICITHIICS Ta3 00bEMOM 2,8 11 (H.y.). Onpenenute MOJEKYISIpHYIO GopMyity
CIHpTA.

2. [Ipu B3auMoaelcTBUM TIPOTaHOJA-2 ¢ METAJUTMUYECKUM HATPUEM
BBIIETTIIICS BOJOPOJ 00beMoM 2.7 11 (H. y.) Berunciauth 00beM BCTYMUBIIETO B
peaKIuio mpornaHoia-2, eclii ero MIOTHOCThH paBHA(,785 r/miL.

3. 92 r 10%-Horo pacTBopa 3TaHOJa BCTYIIHIO B PEAKLIUIO C HATPUEM.
Bbrancnute 06beM BOJI0pOIa, KOTOPBIHM BBIACIHIICS B Pe3yJbTaTe peakluuu (H. y.)
4. Onpenenuts MOJEKYISAPHYIO (GopMyTy MPeaeaTbHOTO

OJIHOATOMHOTO CITUPTA MAaCCOMW ST, €CJIM NPH JICTHIpaTaliii 00pa30Bajcs alKeH
00peMoM2,688 11 (H. y.)
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o. [Ipu peakuuu 2.3 r npenenbHOro 0JHOATOMHOTO CIIUPTA C
M30BITKOM METAJTMYECKOTO HATPHS BBIACTUIOCH S60 M (H. y.) ra3a. OnpenenuThb
MOJIEKYJISIpHYIO (popMyIly CriupTa.

6. [IpenenbHbIl OJHOATOMHBIN CIMPT COXKIJIU. B pe3ynbrare
nonyuymiu 22.4 1 okcuaa yriepoaa (4) u 22.5 r. soasi(niap). Onpenenursb
MOJIEKYJISIPHYIO (DOpPMYITy CIIHPTA.

7. [IpenenbHbli OAHOATOMHBIN cUPT coaepkut 37,5 % yraepona u
12,5% Bonmopona. CimpT mpopearupoBai ¢ KapOOHOBOW KUCIOTOH, 00pa30BaIoch
COEJIMHEHUE, UMEIOIee OTHOCUTEIBHYIO IIJIOTHOCTH 110 Bojopoay 37.
OmnpenenuTbs MOJIEKYISPHYIO GOPMYITY CIOXKHOTO 3upa.

8. Omnpenenuts GopMyiy CIIUPTA, €CIIA U3BECTHO, YTO MPHU CTOPAHUN
3,45t ero oOpazoBanochk 6,6 r. CO2 u Boga maccoii 4,05 1.7 [InoTHOCT MTapoB
9TOTO BEIECTBA MO BO3AyXy paBHa 1,59.

@opmaT BBINOJIHEHHOH PadoThI: OTBETHI C MECTa
Kputepuu onenku:
—  YpOBEHb OCBOCHHUSI 00yJarONMMCs Y94€OHOTO MaTepuraa;

—  YMEHHUE OpUEHTHPOBATHCS B MOTOKE MH(POPMAIINH, BHIACIATE TJIaBHOE.
KoHTpOoJIb BBINOJIHEHUs: BHICTYIUICHHE HA 3aHATUU.

CamocrositesibHas padora Ne 16
MuoroaroMubie cnupThl. @ eHO0JIbI

Leab: BocCTaHOBUTH 3HAHUS O CIUPTaX U (eHoJIe, UX CTPOCHHUH U CBOMCTBAX
CamocrosiTesibHasi padoTa o0yuaroummxcs: padoTa C JOMOJHHUTEILHON JIMTEPaTypoOH,
MOATOTOBKA KOHCIIEKTa, TOBTOPEHNE U3YYEHHOTO MaTepHaa.
3ananue 1.3anucath B TETpaab BCE, UTO 3HAECTE
- YTO BaM M3BECTHO O CIIUPTaxX U (peHoIie U3 yueOHOro U KUZHEHHOTO OMbITa?
3aganue 2: HanKMcaTh OTBETHI HA BOIIPOCHI:
- KaKue TPYIIbl Ha3bIBAIOTCS (PYHKINOHAIBHBIMU;
- KaKkas (yHKIIMOHAJbHAS TPYIIa XapaKkTepHa Ui COIUPTOB U (EHOJIOB;
- YTO TaKO€ CIHPTHI;
- Ha KaKue TPYIIbI JEeNATCS CIUPTHI;
- KaKue CIUPTHI Ha3bIBAIOTCA MPeIeIbHBIMU OJJTHOATOMHBIMU , MHOTOATOMHBIMU
- yto Takoe ¢eHonbl.O6mas popmy-na
3amanmue 3:
CoctaBuTh GOpMYIIBl OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB, (heHoJIa.
@opmaT BHINOJIHEHHOH PadoThI: OTBETHI C MECTa
Kpurepun onenkn:
—  YpOBEHb OCBOECHHS 00yJarOmUMCs yueOHOTO MaTepHana;

—  YMCHHUC OPHUCHTHPOBATHCA B IIOTOKE I/IHq)OpMaI_II/II/I, BBIACIIATH T'JIAaBHOC.
KOHTpOJIb BBINMOJTHCHMSA: BBICTYIUICHHUE HA 3aHATHH.

CamocrositesbHast padora Ne 17
AJIbJIerHbl M KETOHbI
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Iesb: OCHOBBIBAACH HA 3HAHUSAX y4aIIMXCsA O KjaccaX OPraHWYECKUX COCAMHEHUH, Ha
XUMHUYECKOE TOHATHE O THUMNAX peaklUuil (OKHCIEHHE M BOCCTAHOBJIECHHUE), M3YyYUTh KIacc
QJIBJICTHJIOB, pa3BHBAas MMO3HABATEIBHYI0 aKTHBHOCTh, YMEHHE YBUICTHh MPOOJIEMY M HAMETHUTH
IIYTHU €€ peLICHUs.

CamocrosiTesibHas padoTa o0ydyalommxcs: padoTa ¢ JIOTOJHUTEILHON JTUTEPATYpPOH, ,
MOJIrOTOBKA KOHCIIEKTa, TOBTOPEHUE N3YYEHHOTO MaTepuasa.

3ananme 1.

Pemuth 3amaun

1. OTHOCHUTENBHAS TJIOTHOCTH TAPOB OPraHMYECKOTO COECTMHEHUS 110
KHCJIOpoy paBHa 2,25. MaccoBas 1071 yriiepo/ia B 3TOM BEIIECTBE paBHA
66,67%, maccoBas 1oJis1 Bogopoaa pasHa 11,11%,maccoBas 1071 KHCIOpoia
paBHa 22,22%. BeiBeauTe MOJIEKYIIPHYIO POPMYTy OPraHUYECKOTO COEIMHEHMUSI.

2. [Ipu oxucnenun aTanosia oopazoBaics anpaerun ¢ 80%-HpiM
BBIXOJOM. [Ipy B3anMOIEICTBUU TaKOH K€ 3TAaHOJA C METAJUTMYECKUM HATPUEM
BBIJICITHIICS. BOJIOPO/I, 3aHUMAIOIINI MPYU HOPMAJIBHBIX YCIOBUSAX 00BeM 2,8 Ji(
BBIXO/I- KOJIMYECTBEHHBIN). Onpenenure maccy o0Opa30BaBIIErocs albleruaa B
IIEPBOM PEAKLNH.

3. OTHOCHUTENBHAS TIOTHOCTH TAPOB OPTaHMYECKOTO COCTUHEHUS 110
BoJIopoy paBHa 50. MaccoBast 10J1s1 yriaepo/ia B 3TOM BellecTBe paBHa 72%,
MaccoBas JIoJIs BoJiopoJia paBHa 12%, MaccoBast J1oJist KHCiaopoia paBHa 16%.
BriBeute MonekymsipHyto GopMyny OpraHUIeCKOTO COCTUHECHHS.

4, Kaxkas macca popmanuna ¢ MmaccoBoii noseit popmMaibaeruia
40%moxkeT 00pazoBaThCs, €CIIM UCIOIB30BaTh ANIBIECTU]I, MTOTYUYEHHBIH pu
KaTaJINTUYECKOM OKHCIICHHHA MeTaHa 00beMoM 336 11 .H.y. KUCIOpPOI0M BO3ayxa?
Brixon npoaykToB B peakiuu okuciaeHus: paeH 60%

5. OTtHocuTenbHAs MIOTHOCTH MMAPOB OPraHUYECKOr0 COEIUHEHUS 0
Bosiopoy paBHa 43. [Ipu cxxuranum 34,4 T 3T0OTO BelecTBa oopazyercs 44.8 1
YTIEKUCIIOTO Ta3a (H. y.) ¥ 36 T Boasl. BeiBeaute MosekynsapHyto Gpopmyiry
OpPraHUYECKOT0 COCTUHEHUHN

6. Kakast macca pactBopa ¢ maccoBoi foJieit areranpaeruga 20%
oOpa3zyercs, eclii aibAeru/ MOJIYYUIH ¢ BBIXOJOM 75% u3 aneTuiena o0beMoM
6,72 1. n.y. no KyuepoBy?

7. OTtHocuTeNbHAs MIOTHOCTH MMAPOB OPraHUYECKOro COEINHEHUS 0
kuciopoy paBHa 4. [lpu cxuranuu 38,4 r aToro BemectBa obpasyercs 105,6 r
nuokcuaa yriepoaa u 43,2 v Boasl. BeiBeaute MonekynsipHyo Gpopmyny
OpPraHUYECKOTO COCTUHEHHUS.

8. OnauH U3 MPOMBIIIIEHHBIX CIIOCOO0B MOTYYEHHUS allbJIeTUI0B-
HarpeBaHue ankeHoB ¢ okcuaoM men (I1) 1 Bogopoiom mpu NOBBIIIIEHHOM
JABJICHUU B MIPUCYTCTBUM KaTanu3aropa s Takoil peakuuu ObLI B3ST IPOMIIICH
oowemom 140 11 H y 1 u30bITOK Apyrux BeuiecTB. Kakas macca Oyranans u 2-
METHIINPOTIaHans OyeT mojydeHa, eci B pe3ylbTare o0pa3yercsi CMECh 3TUX
aNbJIETUJI0B MaccoBast IoJis OyTaHana B KOTOpoi coctaBisieT 60%?

®opmaT BBIIOJHEHHOH Pad0ThI: OTBETHI C MECTa
Kpurepun onenkn:

— YPOBCHb OCBOCHUMA O6y‘IaIOH_II/IMC$I yqe6H0r0 Marepualia;
—  YMCHHUC OPHUCHTHPOBATHCA B IIOTOKE I/IH(I)OpMaI_II/II/I, BBIJCIIATH I''TaBHOC.
KOHTpOJIb BBINMOJTHCHMSA: BBICTYIUICHHUE HA 3aHATHH.

CamocrosTesabHast padora Ne 18
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Kap0oHoBbI€ KHCJIOTHI

Heab: chopmupoBaTh y 00ydarommxcsi MOHIATHE O KapOOHOBBIX KUCIIOTaX, O COCTaBe,
CTPOCHHHU, CBOﬁCTBaX, MOJIY4CHHUU NPHUMCHCHHUHU, HaThb MPCACTABIICHHUC O 3HAYCHHUU KHCJIIOT B
YKU3HU Y€JIOBEKa.

CamocrosiTesibHass padoTa o0yuyaommxcsa: padoTa ¢ JIOTOJHUTEILHON JINTEpaTypou, ,
MOATOTOBKA KOHCIIEKTA, TOBTOPEHNE U3YUYEHHOTO MaTepHraa.

3ananne 1.
KonTposabHbIe Bonpockl

1. Hazosute mabopatopHsiii crmocod moay4eHus: yKCyCHOM KUCIOTHI.
Hammmnre ypaBHeHHe peakuu.

2. Kaxkue cBoiicTBa yKCYCHOM KHCIIOTBI IPOSIBIISIIOTCS IPU B3aUMOICHCTBUU
e€ ¢ maruuem. Hanummre ypaBHEeHUE peakiiny.

3. Kakyro peakuuto npumensitot ans ynanenus noHos Fe(Ill) uz pactsopa.
Hammmwnre ypaBHeHUe peakuu.

4. Kakue ocobeHHOCTH B CTpOEHUHU UMEET MypaBbuHas kucinota? Hanummure

ypaBHEHHE peaKIfil cepeOpsSHOTO 3epKalia, OKUCIEHUE TIEPMAaHTaHATOM KaJus U
pasNioKeHUs MypaBbHUHOM KHUCIIOTHI.

5. CpaBHHUTE KHUCIOTHBIE CBOMCTBA IIABEJIEBOI KUCIOTHI U YKCycHOM. Kakast
KHCJIOTa CUJIbHEE?

6. Hanmmmnre ypaBHEHUs peaknid pa3iioKeHHUs] U OKMCIICHHUS 111aBEJIEBOU
KHUCIIOTBHI.

7. Hamumure ypaBHeHUsT peakiiuu 00pa30BaHusl YKCYCHO-3TUIIOBOTO dupa.

B dem 3akmrouaercst poJib KOHIEHTPUPOBAHHOM CEpHOM KUCIOTHI? PaccMoTpuTte
MEXaHU3M peaklUu dTepuuKalmm.

8. Hanummure ypaBHeHUs peakiuil rupoin3a yKCyCHO-3THIIOBOTO 3(upa B
pasHbIX cpenax. PaccMoTpuTe MeXaHU3M peakiuii TuApor3a YKCYCHO-3THIIOBOTO 3upa
B pa3HBIX cpeax.

9. [IpuBeauTe ypaBHEHUS peaKIHii, TOKA3bIBAIOIINX HETIPEACTbHBIH
XapakTep OJIEMHOBOM KHUCIIOTHI.

10.  CpaBHHUTE KHUCIOTHBIC CBOMCTBA MOJIOYHOM KHUCIOTHI U YKCycHOU. Kakas
KHCIIOTa CUJibHee?

11.  HanumuTe ypaBHEHUs peakUuil pa3ioKeHUs U OKHCICHUS MOJIOYHOM
KHCIIOTBHI.

12. CpaBHUTE peaKIIMOHHYIO CIIOCOOHOCTh OEH30MHON U CATUIIUIOBOM KUCIOT
10 OTHOIIEHUIO K OPOMHOM BOJIe, CHOCOOHOCTH K OKHCIICHHUIO, OTHOLIECHUIO K
HarpeBaHuIo.

13.  Hanumute ypaBHeHHs peakiuii OpOMHUPOBAHUS CATUIIUIOBOIN KHUCIOTHI

pu u30bITKe Opoma. Hamumnre ypaBHEHHE peakliny, TPOTEKAIOIIEH Mpy HarpeBaHUU
CAJIULIUIIOBON KHUCIIOTHI.

®opmaT BBIIOJHEHHOH Pad0ThI: OTBETHI C MECTa
Kpurepun onenkn:
—  YpOBEHb OCBOEHHS 00ydaromMUMcsl y4eOHOro MaTepuana;

—  YMCHHUC OPHUCHTHPOBATHCA B IIOTOKE I/IH(I)OpMaI_II/II/I, BBIJCIIATH I''TaBHOC.
KOHTpOJIb BBINMOJTHCHMSA: BBICTYIUICHHUE HAa 3aHATHH.

CamocrositesbHast padora Ne 19
A3zoTcoaep:kanue coeIMHEHUs
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Heab: axkTyanu3upoBaTh 3HAHUS YYalIMXCSA O IPUPOJHBIX IOJMMEpax Ha IPUMEpE

6enkoB. [T03HAKOMUTB € COCTaBOM, CTPOSHHEM, CBOMCTBAMH U (DYHKIHSIMH OCIIKOB.

CamocrosiTesibHasi pabora o0y4yarommxcsi: padoTa ¢ JONOJHUTENIBLHON JUTEpaTypOH,

IMOATOTOBKA KOHCIICKTA, IOBTOPCHUEC U3YUYCHHOI'O MaTCpuUaja.

3aganue 1. Pemiuth 3aaauu

1. IlpuBeaute 1o TpH CTPYKTYpHbIE (GOPMYJIbI IEPBUUYHBIX, BTOPUYHBIX U TPETHUHBIX

aMuHOB. Ha3oBure ux.

2. CocTaBbTe CTPYKTYpPHBIE (POPMYIIBI H30MEPOB NpONUIITIIIAaMUHA. K KakuMm Tuam

OPraHUYECKUX COCTMHEHHUIM OTHOCSTCS ATH BemiecTBa? JlaliTe ux Ha3BaHUSI.

3. Kak Biusier cnoco6HOCTh 00pa30BbIBATH BOJAOPOJHBIE CBSA3H Ha (PU3NUYECKUE
CBOMCTBa aMUHOB?

4. Haiigute maccy 19,6%-Horo pacTBopa cepHOM KUCIOTHI, CIOCOOHOTO
npopearupoBath ¢ 11,2 1 MeTmnamuHa (H. y.) ¢ 00pa30BaHHEM CpeHEN COJIH.

5. CocraBbTe CXEMY IMOJYUYCHHUA OUITUIIaMHUHA U3 OTCHA U HCOPTaHNYCCKUX BCIICCTB.

3anuInTe YpaBHEHUS pPEaKIIMil.

6. O0bsicHUTE, TOYEMY OCHOBHBIE CBOMCTBA aHUJIMHA BBIPAXKEHBI cllabee, yeM y
aMMuaka u alnu(aTuyecKux aMuHOB.

7. Ilpu no6aBiieHnn K OpOMHOM BOJIe aHWIMHA OHA oOeciBeunBaeTcsa. OObsICHUTE
W3MCHCHHS U IPUBEINTE YPABHCHUS PEAKIIUH.

8*. Uepes cMmech aHmimHa, 6eH3071a 1 GeHosia Maccoit 100 r mpormyCTHIIH CyXOu
xsopoBogopo. [Ipu aTrom oGpazoBanock 51,8 r ocagka, KOTOPBIH OTHUIETPOBAIIH.
dunbTpar 00padoTasm OpOMHON BOJOM, TTpu ATOM nosryamiid 19,9 T ocaaka. Onpeaenure
MaccOBBI€ JIOJIM BEILIECTB B UCXOAHON CMECH.

9*. K cmecu 00beMOM 7 J1, COCTOSIIICH M3 YIJIEKUCIIOTO Ta3a U METUJIaMHHA,
no6aBwH 5 1 OPOMOBOIOPOIA, ITOCTIE YET0 MNIOTHOCTh Fa30BOM CMECH IO BO3/yXy cTaja
1,942. Beruuciante 00beMHBIE JOJIM T'a30B B HCXOJHOM CMECH.

10*. [IpuBeauTe mpuMep peakluu HyKJI1eo(hUIHHOTO 3aMEIICHHS ¢ y4acTHEM
MEPBUYHOTO U BTOPUYHOTO aMHHOB.

@opmaT BBINOJIHEHHOH PadoThI: OTBETHI C MECTa
Kpurepun oueHku:
—  YpOBEHb OCBOCHHS 00YyYarOmKUMCs yueOHOTo MaTepuana;

—  YMCHUC OPHUCHTHPOBATHCA B IIOTOKE I/IH(1)OpMaI_II/II/I, BBIACIATH I'NIaBHOC.
KOHTpOJIb BBINMOJTHCHMSA: BBICTYIUICHHUE HA 3aHATHH.

10. OBIIUE METOAUYECKHUE PEKOMEHJIALIUU 110 PABOTE C TEKCTOM

YMeHus padoTaTh € 3aroJ10BKOM y4e0HOI0 TeKcTa, HH(pOpManuei:

— (opMyIIHpPOBATH BOIIPOCH! K 3aT0JIOBKY;

— BBIIEJIATh KAKUMU 3HAHUSIMH, YMEHUSAMU 110 JAHHOU TEME YK€ BIIAJICETE;
— YCTaHOBUTb, I0YEMY UMEHHO 3THU CJI0BA BEIHECEHHI B 3ar0JI0BOK;

— IIPEJBOCXUINATD, YTO U3 PAHEE HEU3BECTHOTO MOXKET OTKPBITHCS;
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— OCO3HATh, YTO HEM3BECTHO II0 ITOH TEME;
— nepeopMyIIMPOBaTh 3aroJIOBOK B (hopMy BOIIpOCaA.

YMeHus, Heo0XoAUMbIe /ISl CTPYKTYPHPOBaHUs HHopManum:

— IenuTh MH(POPMAIUIO Ha OTHOCUTEIBHO CAaMOCTOSITEIIbHBIE CMBICIIOBBIC YaCTH;

— BBIACTATH B CMBICIOBOM YacTH TJIABHOE (C TOYKM 3pPEHUSI TOCTABJICHHOW Yy4eOHOM
3aJ1auM) U BCIIOMOIaTeJIbHOE, HOBOE U YK€ 3HAKOMOE;

— BBIJIEJISTH B CMBICJIIOBOM YacTH, O 4YeM TOBOPUTCS (OOBEKT) U YTO O HEM TOBOPUTCS;

— OLEHUBATh HMH(GOPMATUBHYIO 3HAYUMOCTb BBIJIEJIEHHBIX MBICIEH — COOTHOCHUTH UX C
TEMHU WIA UMHBIMH KaTETOPHUSIMHM COJIEP)KATEIbHOW CTPYKTyphl HuH(popmanuu (Paxramu,
SIBIICHUSIMHU, TIOHATUSAMU, 3aKOHAMU, TEOPUSIMU);

— OIpEeneNsaTh JIOTUYECKUE M COJAEP)KATEIbHbIE CBSI3M W OTHOILEHUS MEXKIY MBICIIMU
nHpopmanuy;

— BBIJENATH «CMBICIOBBIE U OINOPHBIE ITYHKTBD», AJIEMEHThl HHGOpMaIUH, HECyIHe
OCHOBHYIO CMBICJIOBYIO Harpy3Ky (T€pMHHBI, TOHATHUS, GOPMYJIbl, PUCYHKH U JIp.);

— TPYNIUPOBATH MO CMBICTY BbIJIEJICHHbIE MPU aHaIU3e UH(GOPMALUU MBICIH, OObEIUHSASA
ux B 0oJjiee KpYyIHbIE YaCTH;

— (¢opMynupOBaTh IJIaBHBIE MBICIIM ITHX YacTel, Bcel nHpopmanuu;

— 0000maTh TO, YTO B TEKCTE TAHO KOHKPETHO;

— KOHKPETH3UPOBATh TO, YTO JaHO 0000IIEHO;

— JI0Ka3bIBaTh, APIrYMEHTUPOBATh TO, YTO HE JI0Ka3aHO, HO TpeOyeT 10Ka3aTelIbCTBA;

— BBIJEIATh TPYAHOE, HEMIOHATHOE;

— (hopmyaupOBaTH BOMPOC 10 Y4eOHOU HHPOPMAIINH;

— BBIJEJIATH IPOTUBOPEUUS C paHEE U3BECTHBIM, C COOCTBEHHBIM OIIBITOM;

— COOTHOCHUTB Pe3yJIbTaThl U3Y4YEHUS C IOCTABICHHBIMHU LEJIIMHU, BOIIPOCAMU;

— CUHTE3UpOBaTh HH(POPMALIHIO, IOJTYYEHHYIO U3 Pa3HbIX HCTOYHHUKOB.

YMeHusi nucbMeHHO puKcaluu pe3yJIbTATOB PadoThl ¢ yueOHoi uHGopmanueii:
— COCTaBJIAThH IUIaH (MIPOCTOM UITU CIIOKHBIH), OTpakaTh UH(OpMaLHIO rpaguyuecku;

— OTpaXkaThb cojiep>kaHne HHGOpMaIuu TE3UCHO;

— COCTaBJISITh KOHCIEKT (CIEAIINMI, CTPYKTYPHBIH U Jp.)

KoMMyHuUKaTHBHBIE YMEHHUS:

— YCTHO XapaKTepHU30BaTh CUCTEMY BOIIPOCOB, OCBELICHHBIX B yueOHOH MHpOpMaLuH;
— T€3MCHO U3JIaraTh cojepkKaHue nHpOpMalnu;

— pa3BEpHYTO U3JaraTh CoJepKaHUe.

YMeHHs1 KOHTPOJHMPOBATH CBOIO padoTy ¢ yuyeOHoi nHpopmanmeii:
— BOCIIPOM3BOJIUTH U3YUEHHOE;

— COCTaBJIATh T€3aypyC NOHATUH TEMBI,

— MoAOUpaTh, KOHCTPYUPOBATH 33/1aHUS Ha IPUMEHEHUE U3yYEeHHOTO;
— MPUBOJIUTH COOCTBEHHBIE TPUMEPHI;

— YCTaHaBJIMBATh CBSI3U U3YYEHHOTO C PAHEE U3BECTHBIM.
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11. OBIIUE METOAUYECKHUE PEKOMEHJIALIUUA 1JIsA O®OPMJIEHUSA
N HAIIMCAHUSA PE®EPATA

«Pedepar» nmeeT TaTUHCKKE KOPHH U B TIOCIIOBHOM IIE€PEBOIE O3HAYAET
«JIOKJIaJpIBat0, coobmaw». CroBapu ONPENENsioT €ro 3HAYeHHE KaK «KpPaTKOE H3JI0KEHUE B
MUCHMEHHOM BHUJE€ WM B (popMe ImyOIMYHOTO JOKIIAAa COACP)KaHUS KHWUTH, YYCHUS, HAYIHON
npoOsieMbl, pe3yabTaTOB HAYYHOTO HCCIEIOBAaHUS: JIOKJIAJd Ha OINPEACICHHYI0 TEMY,
OCBEILAIOLIUI €€ Ha OCHOBE 0030pa JUTEPATyphl U APYTUX HCTOUHUKOB.

1. Crynenueckuii peepar — 3To TBOpUECKasi padoTa CTyJICHTa, B KOTOPO Ha OCHOBAHUU
KpPaTKoro IMCHbMEHHOTO W3JIO)KEHUS ¥ ONEHKH Pa3IUYHBIX HCTOYHUKOB IPOBOJHUTCS
CaMOCTOSITEIIbHOE HCCIIEI0BAHUE OTIPEAETICHHON TEMBI, TPOOIEMBI.

2. Pedepat oTanyarot cienyone npu3HaKku:

a) pedepaT He KONMUPYET JOCIOBHO COJIEp’KaHUE IEPBOMCTOYHMKA, a IMPEACTaBISAET
co00i1 HOBBIII BTOPHYHBIN TEKCT, CO3JaBacMblii B pe3yjibTaTe CHUCTEMaTH3alUu U 000OUIeHUS
MaTepuang IEepPBOUCTOYHHKA, €ro aHaJIUTUKO-CHHTETUYECKOW mepepaboTKu («aHaJIUTHKO-
CHUHTeTHYeCcKasi nepepaboTka MepBUYHOIO JOKYMEHTA C Leblo co3nanus Bropuunoro») ('OCT
P MCO 10011-2-93)

0) Oyayun BTOPUYHBIM TEKCTOM, pedepaT co3qaeTcsi €O BCeMH TpeOOBaHUSIMM,
MPEIbSBIIEMBIMA K CBS3HOMY BBICKA3bIBAaHHIO, TO €CTb €My JOJDKHBI OBITh TPHCYIIH
CIIEIyIOIME  YepThl:  LEJIOCTHOCTb, CBSI3HOCTb, CTPYKTypHas  YHOPSAOYEHHOCTh U
3aBEpUICHHOCTb.

B) B pedepaT MODKHO OBITh BKJIIOYCHO CaMOCTOSITEIPHOEC MUHHU-HCCIICIOBAHUE,
OCYILIECTBJISIEMOE Ha MaTepuaje UM XyJI0’KECTBEHHBIX TEKCTOB, WJIM HUCTOYHUKOB IO TEOPUU U
HCTOPUH JIUTEPATYPHI.

3. Crynenyeckuii pedepaT J0KEH UMETH CICAYIONIYIO CTPYKTYPY:

— TUTYJIbHBIH JIUCT

— 11aH paboTHI (comepkaHue)

— BBEJICHUE

— OCHOBHAs 4acCTh

— 3aKIIIOYCHHE

— CIIMCOK JIUTEPaTyphl

— TIpuIoKeHue (TI0 HEOOXOUMOCTH )

Bo BBegenuu, kak MpaBWiIO, JaeTcsd KpaTkas XapaKTEepUCTUKAa H3Yy4aeMOM TEMBbl,
000OCHOBBIBAETCSI €€ AaKTYaJllbHOCTh, PAaCKPBIBAIOTCS LI€b M 33Ja4dl pabOThl, MPOU3BOIUTCS
KpaTKuil 0030p JUTEepaTyphl M BaKHEHIIUX HCTOYHMKOB, HA OCHOBAaHHHM KOTOPBIX TOTOBHIICS
pedepar.

B ocHOBHOI1 yacTH KpaTKo, HO MOJHO M3JIaraeTcs MaTepHual Mo pasjenam, KaxIblid u3
KOTOPBIX PACKPBIBAET CBOIO MpoOJeMy WIM pa3Hble CTOPOHBI OJHOW mpobiembl. Kaxablii
CMBICJIOBOM 010K (TJ1aBa, naparpad) J0DKeH ObITh 03arjaBlieH.

3aKIIl04eHue J10JKHO ObITh YETKUM, KPATKHM, BBITEKAIOLUIUM M3 COAEP)KaHUS OCHOBHOM
qacTu. B HeM J0DKHBI coslepKaThes BBIBOJBI M0 pe3yiabTaTaM paboThl, a Takke WH(POpMAaIUs O
COTJIACUH WJIM HECOTJIACUU C aBTOPAaMH LIUTUPYEMBIX pabOT, JaHbl yKa3aHHUs Ha TO, KOMY MOTYT
ObITb MHTEPECHBl KHHUTH, TEKCTbI, PAacCCMOTPEHHBbIE B pedepare. 3akiIroueHHEe HE JI0JDKHO
MPEBBIIIATH 110 00bEMY BBEACHUS.
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4. O6nem pedepara KECTKO HEe PerJIaMeHTHPYETCs, OJTHAKO OH He JOJDKEH mpeBbImaTh 20
MAIIMHOTIMCHBIX CTPAHUIIL.

5. TpeboBanus K 0(GOPMIICHHIO:

Pedepar nomken ObITh HammcaH Ha Oymare cTraHzapTHOW ¢Gopmbl (JiucT 4A, ¢ MOIAMU
cineBa 2,5 — 3 cM, CBEpXy M CHU3Y — 2 CM, CIipaBa — 10 1 CM) U BJIOXKEH B MAIIKYy.

Hymepamusi crpaHul] nopKHA OBITh CKBO3HOM, BKIIOYAs CIHCOK HCIIOJIB3YeMOM
JTUTEpaTypel U NpuiokeHus. HymepyloT crpanumbl apabckuMu muppaMyd B IPaBOM HIDKHEM
YUy WIH CBEpXYy NocpeauHe Jimcta. [lepBoid CTpaHULEW SBJIAETCS TUTYJIbHBIA JINCT, HA HEM
HOMEp CTPAHUIIBI HE CTABUTCHL.

Cxema odopmileHHsI TUTYJIBHOTO JIUCTa (TpuiiokeHue 1), coaepkanus (IpuiioxkeHue 2)
CTYJEHUYECKOI0 pedepara npuaaraercs.

Criucok nuTepatypsl 3aBepuiaet padoTy. B HeM GUKCHPYIOTCS MCTOYHHUKH, C KOTOPBIMH
pabotain aBTop pedepara. CIUCOK COCTaBIAETCS B aI(aBUTHOM MOPSAKE 1O (haMUIIUSIM aBTOPOB
WIA 3ariaBus KHWAT. lIpW HamM4Mm HECKOJBKMX pPadOT OJHOTO aBTOpa WX Ha3BaHUS
pacrnojaralorcst 1o rojaMm u3gaHuil. buOnmorpaduueckue naHHblE O(OPMISIOTCA B
cootBercTBuU ¢ ['OCTom.

12. OBIIUE METOANYECKHNE PEKOMEHIAIIAM JJ15T O®OPMJIEHHS
COOBLIEHMS, JOKJAJIA

O6bem cooOrieHust 0OBIYHO COCTaBISAET 2-3 cTpanuibl popmara A-4
Coobmmenune, 1okaaa 0GOPMISIIOT CTaHAAPTHO:
[[TaG1OHHBINA MATUHOTIUCHBIN TEKCT UMEET CIICAYIOIINE TTapaMeTpHhI:

— mpudt Times New Roman;

— pa3mep mpudta 14,

— MEXCTPOYHbIN HHTEpBaT 1,5;

— CTaHJapTHBIE MOJIs U1 pegakTopa Word;

— BbIPaBHUBAHUE IO IIUPUHE.
CchUIKM HAa HCTOYHUKHU YKa3bIBAIOTCS MO TPeOOBAHUIO MPEIo aBaTess.
B uneane, coobimienue, A0KIaa €mie JOJDKHBI COAEPKATh MPHIOKEHUS — TaOJIHUIbI, CXEMBI,
KOIUU JOKYMEHTOB — OJTHAKO, Yallle 3TO HE MPAKTUKYETCS.

13. OBIIUE METOANYECKHUE PEKOMEHJALIUHA JJ151 O®OPMJIEHUSA
NNPESEHTALIN

TpeOoBanusi K npe3eHTANNH

Ha niepBoM craiifie pa3meniaercs:

— Ha3BaHME IIPE3EHTALUY;

— aBtop: ®UO, rpynma, HazBaHUE y4EeOHOTO YUpekaAeHHUs (COABTOPHI YKa3bIBAIOTCS B

andaBUTHOM TOPSIKE);

— TOJI.

Ha BTOpOM cnaiifie ykassiBaeTcs cofepkaHue padoThl, KOTOpPOE JIydiie 0OPMUTH B BUIE
TUINIEPCCHUIOK (IJ11 UHTEPAKTUBHOCTH MPE3EHTALINH ).

Ha nocnegnem caiine yka3pIBaeTCs CIMCOK UCIIOIB3YEMOM JTUTEPATypPhl B COOTBETCTBUU
¢ TpeOOBaHUAMH, HHTEPHET-PECYPCHl YKA3BIBAIOTCS B MOCIEIHIOI OYepeib.
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Od¢opmiienue ciaaiiioB

— HE0OX0MMO COOIIOAATh €MHBINA CTHIIb 0(OPMIICHHS;
— HY)XHO H30eraTh CTUJICH, KOTOpPBIC OYIyT OTBJIEKATh OT CAMOU MPE3CHTAINY;

Cruab
— BcroMorarenbHas wuHpopManus (YIpaBiAIONIME KHOMKH) HE JOJDKHBI
npeo0iiagaTh HaJl OCHOBHOM MH(pOpMaLnel (TEKCT, PUCYHKH)

®on — st poHa BEIOMparoTCst 60Iee X0JIOAHBIC TOHA (CHHUN MITH 3€JICHBIN)
— Ha OJJHOM ClIaiijie peKOMEHIYeTCs MCII0Ib30BaTh HEe 00Jiee TPEX I[BETOB: OJUH
st OHA, OZMH IS 3aTOJIOBKOB, OJIMH JIJISl TEKCTA,

Hcnouab3oBanue
— 1st poHa M TEKCTa UCTIONB3YIOTCS KOHTPACTHBIE IIBETA;

nBeTa
— oco0oe BHUMaHHUE ClieyeT 0OOpaTUTh Ha I[BET THIEPCCHUIOK (0 W TOCIe
WCII0JIb30BAHNUS)
— HYXHO W}CIIOJIb30BaTh BO3MOXXHOCTH KOMITBIOTEPHOH aHUMAalUU  JUIS
MpecTaBiIeHHs] HHPOPMAIMK Ha CIIaiJe;

AHMMaIMOHHBbIE

o — HE CTOUT 3J0YyNOTPeONSITh Pa3IMYHBIMU AHUMAIMOHHBIMHU 3¢ deKTaMu;
3P dexTn

AHUMAaIlMOHHBIC 3(1)(1)6KTI)I HC OOJDKHBI OTBJICKATbH BHHUMAHHUC OT COACPIKAHUMA
nH(popmaluu Ha craiae

IIpeacrasienue nHpopmMauuu

Conep:xanue
uHopmanumn

— CJIeMyeT MCIOJIb30BaTh KOPOTKHUE CIIOBA U MPEIOKEHNUS,

— BpeMs IJ1aroJjioB JIOJDKHO OBITh BE3/I€ OJIMHAKOBHIM;

—CJIeyeT UCIOIh30BaTh MUHUMYM TIPEIJIOTOB, HAPEUHH, MpUJIaraTebHbIX;

— 3aroJIOBKH JOJKHBI PUBJIEKATh BHUMAHUE ayTUTOPUHI

— MIPEANOYTUTENHHO TOPU30HTAILHOE PACTIOIOKEHUE HHPOPMAIIHH;

—Haun0oJiee BakHasi HHGOPMAIIHS T0JDKHA PACIIoNaraThCs B IIEHTPE IKpaHa;

— €CIIM Ha cllaiijie pacroJiaraercs KapTHHKa, HAIIUCh JOJDKHA PacIoJiaraThCs
101 HEH.

I pudreI

— JUIs1 3aTOJIOBKOB HE MeHee 24;

— JUIS OCTaJbHOUM MHpOpMaNK He MeHee 18;

— mpu@TH 63 3acedeK Jierye YUTaTh ¢ OOJIBIIOTO PACCTOSHHUS,

— HeJIb3s1 CMEIIMBATh Pa3Hble TUIIBI PUPTOB B OJHON MPE3EHTALIUN;

— JUIs BBIAENEHUsT HHQPOpPMAIMU CJeIyeT HCIOJIb30BaTh >KUPHBIA IIPUPT,
KYpPCHUB WJIM TIOJYEPKUBAHUE TOTO KE TUIIA;

— HEeJNb3s 3JI0yMOTPEONSATh MPOMUCHBIMU OyKBamMH (OHH YUTAIOTCS XYyXKe, 4eM
CTPOYHBIE).

Cnocoobl
BbLICJICHHUS
uHpopMmanuu

Crenyet UCIIOJIb30BaTh:

— paMKu, TPaHULIbl, 3JIUBKY

— pa3Hble 1[BeTa MIPUPTOB, ITPUXOBKY, CTPEIKH

— PUCYHKH, THarpaMMbl, CXeMBbI JUI WILTIOCTpAIMK HanboJiee BaKHBIX (DakTOB

O0bem
uHpopMmanuu

— HE CTOUT 3alOJHITh OJMH CIai]] CIUIIKOM OOJIBIITUM 00beMOM HMH(OPMAITIH:
JIOAM MOTYT €IMHOBPEMEHHO 3allOMHUTH He Oosee TpeX (akToB, BBHIBOJOB,
OIPENEIICHUN.

— HauOombIinas 3¢GEeKTUBHOCTh JOCTUTAETCS TOTNA, KOT/Ia KIFOYEBBIE IMyHKTHI
OTpaXkaroTCs MO0 OJTHOMY Ha KaXkKJOM OTJEJIbHOM CIIaiizie.

Buanl ciaiigoB

Hns  oOecriedeHuss pa3sHOOOpas3usi CIEIyeT UCIOJIb30BaTh pa3Hble BUbI
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CIIAMJIOB: C TEKCTOM, C TaOJIUIIaMH, C AUArpaMMaMu.

14. KPUTEPUHU OLHEHKHU 110 BUJIAM PABOT

1. Kpurtepun oneHku moaroTroBKM UH(MOPMAIMOHHOTO
COOOLICHHUS
— aKTyaJbHOCTb TEMBI;

— COOTBETCTBHE COJICPKAHUS TEME;
— rayOuHa popaboOTKH MaTepuana;

— I'PaMOTHOCTB U MMOJIHOTA UCIIOJIB30BaHNA UCTOYHHUKOB;
— HaJIN4Yue 3JICMECHTOB HarJIsiIHOCTH.

2. Kpurepuu onenku noarotoBku pedepara
— aKTYaJIbHOCTBb TCMBI,

— COOTBETCTBHE COJICPKAHUS TEME;
— TiIyOMHa MpopabOTKHU MaTepHana;

— I'PaMOTHOCTB U IMOJIHOTA UCIIOJIB30BaHNA UCTOYHUKOB,
— coOoTBeTCTBUE 0(opMieHHs pedepaTa TpeOOBAHUSIM.

3. Kputepun OLIEHKH COCTABJIEHUS OMTOPHOTO KOHCIEKTA
— COOTBETCTBHE COJIEP)KAHUS TEME;

— IpaBWJIbHAS CTPYKTYPHUPOBAHHOCTH HH(OpMALINK;

— HaJIM4HE JIOTUYECKON CBSI3U M3JI0KEHHOU MH(OpMaInu;
— COOTBETCTBHE OPOpMIIEHHUS TPECOOBAHMSIM;

— aKKypaTHOCTb U IPaMOTHOCTb U3JI0KEHUS;

— paboTa cJjaHa B CpOK.

4. Kputepuu OIICHKH COCTaBJICHUS] OTIOPHO-JIOTUYECKOM CXEMBI 0 TEME

— COOTBETCTBHE COJICPKAHUS TEME;

— JIOTUYHOCTbH CTPYKTYPBI TAOJIHIIbI;

— IIpaBUJILHBIN 0TOOp MH(MOPMAITUH;

— HaJINYHE 00o01m1aromero (cHCTEeMaTU3UPYIOIIETO, CTPYKTYPHUPYIOIIETO,
CPaBHUTEIHLHOI0) XapaKTepa U3JI0KCHUs HHPOpMAaIHH;

— COOTBETCTBHE OPOPMIICHHS TPEOOBAHMSIM,

— paboTa cjaHa B CpOK.

5. Kputepuu oLleHKH CO3aHMsI MaTepHalIOB-IIPE3EHTalui

— COOTBETCTBHUE COAEPIKAHUS TEME;

— MpaBUWIIbHAS CTPYKTYPHUPOBAHHOCTH WH(OPMAIINY;

— HaJIM4Yue JIOTHYECKOM CBA3M M3JI0KEHHOU MHpOopMaLnu;

— 3CTETUYHOCTH 0(OPMIIEHUS, €r0 COOTBETCTBHE TPEOOBAHUSIM;
— paboTa mpeacTaBieHa B CPOK.

15. KPUTEPUM OLIEHKHA CAMOCTOSITEJILHOM BHEAYJIUTOPHOI PABOTBI
OBYYAIOIUXCS
24



KadyecTBO BBHINONHEHUS BHEAYAUTOPHOW CaMOCTOSITEIBHON pPabOTBI  OOYYaIOIIMXCS
OILICHUBAETCS TMOCPEICTBOM TEKYIIEr0 KOHTPOJS CaMOCTOSITEIbHON paboThl OOYYaIOUIMXCS C
WCIOJIb30BaHNEM OalIbHO—pEeHTHHTOBOM cucTeMbl. Tekymuit konTpoias CPC — 3to dopma
TUTAHOMEPHOTO KOHTPOJISI Ka4yecTBa U 00beMa, MPHOOpPETaeMbIX 00yJaloIIMMCS KOMIETCHINA B
IIpoLIECCEe U3YYEHUS AUCLUILIMHBI, TPOBOJAUTCS HA MIPAKTUUECKUX M CEMHUHAPCKUX 3aHATUSAX U BO
BpeMsI KOHCYJIbTAl[U} IIPETIO1aBATEIIS.

100~89% MaxkcumalibHOE KOJIMYECTBO OaJljIoB, yKa3aHHOE B KapTe—Mapuipyre (Tadi. 1)
CaMOCTOSITEIIbHOW pabOThl OOydJaromerocss MO KaXIOMY BHIYy 3aJaHusi, OOydaromuics
M0JIy4aeT, €CIIH:

— 00CTOSITENTFHO € JOCTATOYHON MOJHOTOM U3J1araeT COOTBETCTBYIOILYIO TEMY;

— J1aeT IpaBUIbHbIE (POPMYIUPOBKU, TOUHBIE OTIPEIEICHHUS], TIOHATHS TEPMUHOB;

— MOJET 000CHOBATh CBOW OTBET, IPUBECTU HEOOXOIUMBbIE IPUMEPHI;

— IPaBWJIBHO OTBEYAET HA JIOMOJHUTEIbHbIE BOIPOCH! MpENnogaBaTeis, UMEIOIINE 11EIIbI0
BBISICHUTH CTETIEHb IOHUMAaHUS CTYJEHTOM JaHHOTO MaTepuaa.

70~89% 0T MakCMMaJIbHOTO KOJInYecTBa 0asioB 00yJaromuiics MoydaeT, eclu:

— HernoJtHo (He meHee 70% OT MOJIHOTO), HO MPaBWILHO U3JI0KEHO 3a/IaHNUE;

— TpU UBJOXKEHUU ObUIM JOMyHIeHbl |—2 HeCcyIleCTBEHHbIE OIIMOKH, KOTOpble OH
WCTIPaBJISIET MOCTIe 3aMEYaHusl TIPETo1aBaTels;

— J1aeT NpaBHIbHbIE (OPMYIUPOBKH, TOUHBIE OTIPEICIEHUS, IOHATHS TEPMUHOB;

— MOeT 000CHOBATh CBOW OTBET, IPUBECTU HEOOXOUMBIE IPUMEPHI;

— MPaBUJIBHO OTBEYAET HA JONOJHHUTEIbHBIE BOIPOCH! MPEMNOAABATENS, UMEIOIIUE 1IEIIbI0
BBISICHUTB CTEIIEHb IOHUMAHUS CTYJIEHTOM JIaHHOT'O MaTepuaa.

50~69% OoT MaKCUMaJBLHOTO KOJUYECTBA 0aJIJIOB 00yYaIOIIUICS OTyYaeT, eCiu:

— HenoJHo (He MeHee 50% OT MOJIHOTO), HO MPABUJIBHO U3JI0KEHO 3aaHHeE;

— IpU U3JI0KEHUU Oblila AOMyIIeHa OJHa CYILIECTBEHHAs OIINOKa;

— 3HAaeT U MOHUMAET OCHOBHBIC MOJIOXKEHHS JAHHOW TEMbl, HO JOIMYCKA€T HETOYHOCTH B
(bopMyITUpOBKE MOHSITUH;

— U3JIaraeT BBINOJIHEHUE 3aJJaHHsI HEIOCTaTOYHO JIOTUYHO U MOCIIEA0BATEIbHO;

— 3aTpyAHSIETCA [IPU OTBETAX Ha BOMPOCHI IIPETIOAaBaTeIsl.

49% u MeHee 0T MaKCUMaJIbHOTO KOJIMYECTBa 0asioB 00y4aronuiics moayvaer, eCliu:
— HenoaHo (MeHee 50% OT MOJIHOTO) U3JI0KEHO 33/1aHUE;
— IIPU U3TI0KEHUU ObLIN JOMYIIEHBI CYIIECTBEHHBIEC OIIHUOKH.

B "0" 6amnoB mpenojaBaTellb BIIPaBe OLEHUTH BBIMOJHEHHOE OOydaromuMmcs 3ajjaHue,
€CIIM OHO HE YJIOBJIETBOPSET TPeOOBAHUAM, YCTAHOBJIEHHBIM IPENOAAaBaTENIEM K JaHHOMY BHUIY
paloThI.

CyMMa noJry4eHHBIX OaljioB 10 BCEM BHJAAM 33JaHUM BHEAyIUTOPHON CaMOCTOSITEIBHOMN
palboTHI COCTaBIISICT PEHUTHHIOBBIM IMOKa3aTeNdb CTyJAeHTa. PeHTHHIOBBIM MOKa3aTeNnb CTyIEHTa
BIIMSIET HA BBICTABJIEHUE UTOTOBOM OLIEHKH I10 Pe3yJIbTaTaM U3y4eHUs JUCLUILINHBIL.

Ta0mma nepeBoia 0a/L710B B OLIEHKY
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Garnt 100~89% 70~89% 50~69% 49% u MeHee
OLICHKA 5 (om.) 4(xop.) 3(ymoB.) 2 (HeyzoB.)

CIIMCOK UTH®OPMAILIMOHHBIX UCTOYHUKOB
YUYEBHASA JTUCIHUIIJIMHA
I11.02 XUMUA

34.02.01 CecTpuHCKOE 1€J10
OcHoBHas JuTeparypa:

1. AndunorenoBa, W.B. Xumums: y4eOHMK ©  TPAKTUKyM JUII  CPEIHETO
poheCcCUOHAITBHOTO obpazoBanus / . B. AudunoreHona, A. B. babkos,
B. A. IlonikoB. — 2-¢ u3x., ucnp. u non. — Mocksa : UznatensctBo IOpaiit, 2021. —
291 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr :
anekTpoHHeld // OOpasoBarenbHass matdopma FOpait [caiit]. —  URL:
https://urait.ru/bcode/471677 (nara obpamienus: 18.11.2021).

2. Hukonbckuit, A. b. Xumus : yaeOHUK U TPAKTUKYM JJIs CPEAHETO MPO(ecCHOHATBLHOTO

obOpazoBanusi/ A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ wu3nm., mepepab. u J0I. —
MockBa :  M3marensctBo  IOpaiit, 2021.— 507 c.—  (IIpodeccuonanpHoe
oOpazoBanmue). —  ISBN 978-5-534-01209-5. —  Tekcr : 2JCKTpOHHBIA  //

Oo6pasoBarenbHas miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/471399
(mara obpamenus: 18.11.2021).

3. Pocun, U.B. Xwumusa. Y4yeOHMK W 3aJauyHUK : JJIs CPEIHEro Mpo¢ecCHOHAIBHOIO
o6Opazosanus / W. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocksa : M31aTenbcTBo
Opaiit, 2021. — 420 c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-9916-
6011-2. — Tekct: anmexktponHbidl // OOpazoBarenbHas 1iardgopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/469893 (marta obpamenus: 18.11.2021).

JonoJiHUTeIbHAS JIUTEpPaTypa:

1. babkoB, A.B. Xumus B MemuinuHe : y4eOHUK AN CpenHEero mnpodeccruoHATLHOTO
oOpaszoBanusi /| A. B. babkos, O. B. HecrepoBa; mnon penakuueir B. A. ITonkoBa. —
MockBa:  UzpmatenbctBo  FOpaiir, 2021.— 403 c. —  (IIpodeccuonanpuoe
oOpazoBanmue). —  ISBN 978-5-534-12926-7. —  TekcT : 9NEKTpOHHBIA  //
O6pazoBarenbHas 1ardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/476912
(mata obOpamenus: 18.11.2021).

2. JlurBunoBa, T.H. Xumus s MeQUKOB: OHOTEHHBIE SJIEMEHTHl W KOMIUICKCHbBIE
COelIMHEeHus ;| y4eOHOe mocoOHe Juisd CcpenHero mnpogeccuoHanbHOro oOpa3zoBanus /
T. H. JlurunoBa, H. K. BeickyboBa, JI. B. HenameBa; mnox ofmel penakiueit
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T. H. JlutBunoBo#t. — 2-e¢ m3a. — Mocksa : UszmarensctBo Opaiit, 2021. — 222 ¢. —
(ITpodeccuonansHoe  oOpazoBanme). —  ISBN 978-5-534-11945-9. —  Tekcr
anektpoHHbld  //  OOpa3oBatenbHas miatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/475055 (nara obparmienus: 18.11.2021).

3. Xwumus. 3agauHuK : yaeOHOe mocoOue s cpeHero npodeccuoHaibHOro 00pa3oBanus /
0. A. JleGenes [u nap.]; monm oOmen penakuueir I H. ®ageeBa. — Mocksa :
WznarensctBo  FOpaiit, 2021. — 236 ¢c. — (IIpodeccnonaizHoe oOpa3oBaHHE). —
ISBN 978-5-9916-7786-8. — Tekct : anekrponnslid // OOpa3zoBaTenbHas ImiaTgopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/470947 (nara oopamienus: 18.11.2021).

4. Xumus : yaeOHUK Ui cpemHero mnpodeccuonampHoro obpasopanusi/ 0. A. Jlebenes,
I'. H. ®anees, A. M. Tony0Ges, B. H. IllamnoBarn ; o1 oOmiei penaxiuen
I H. ®aneeBa. — 2-e uzn., nepepad. u non. — Mocksa : M3ngarensctBo FOpaiit, 2021. —
431 c. — (Ilpodeccuonansuoe obpazoBanue). — [ISBN 978-5-9916-7723-3. — Tekcr :
anekTpoHHbld  // OOpaszoBarenvHas margopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/470929 (nara obpamenus: 18.11.2021).

I/IH(l)OpMaIIHOHHI)Ie CIIPpaBOYHO-IIPABOBLIC CUCTEMbI:
1. KoncynsrantlLimtoc —http://www.consultant.ru/Tapaut —http://ivo.garant.ru

HNHTepHeT—pecypcesl:

1. http://www.book.ru
2. http://www. znanium.com
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Tpunoorcenue 1
O6pasen TUTYJILHOI'O JIMCTA

YacTHoe l'lpO(l)eCCHOHaJ'II)HOC oﬁpasoBaTenbnoe YUpeEKICHUE
Koanemxk «COBpeMeHHaH IIK0JIa OM3Heca»

PED®EPAT

Ha TeMy

M0 TUCIUTUTHHE
(HaMMEHOBaHUE JTUCITUTUTHHBI)

BBIITOJIHUIIL:

(®.11.0)

( Kypc, rpymnma)

ITPOBEPUII:

(®.1.0., npenoiaBatens)
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CraBponoab, 20

Oo6pa3zen Conep:xkanus
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Ipunoocenue 2
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Ipunoocenue 3
Oo0pa3sen opopMieHns Npe3eHTANNH

1. Ilepswlii cnaiin:

Tema napopmaroHHOTo cOOOIIeHHs (MJIM HHOTO BH/IA 3aJaHUs):

[MoaroroBun: ®.1.0. crynenTa, Kypc, rpymnna, CienuaibHOCTh
PykoBonutens: @.1.0. npenogaBatens

2. Bropoii ciaiig

Tlnan:

3. Tpertwuii cmaiin

Jluteparypa:

4. YetBepThlid craiig

JIakOHMYHO pacKpBIBAET COJIep>KaHue HHPOPMAIIH, MOKHO
BKJIIOUATh PUCYHKH, aBTOPUTYPBI, TpaduKH, TuarpaMmbl
U Jpyrue crnocoObl HArJIsAHOTO 0TOOpakeHus nH(opMaLuu
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