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IMosicuuTeIBLHASA 3aIHCKA

MeToaudeckue yKazaHus MO BBITIOJHEHUIO JaOOpAaTOPHBIX U MPAKTUYCCKUX PabOT 1o
yueOHOM aucuuInHe «Xumus» (nanee Meroauyeckue yka3aHus) COCTaBIEHbI B COOTBETCTBUU
¢ paboueii mporpaMMol yueOHOM TUCIIUTUTMHBI « XUMHUS.

Lenpro METOOUYECKUX YKA3AHUM SIBISETCS:

- OpTraHM3aIUsl CAMOCTOSATEIHHONW PabOTHI OOYJAIOMIMXCS HAa JIA0OPATOPHBIX M MPAKTHYCCKUX
3aHATUSAX;

- 3aKpeIUICHUE U YTIyOJICHHE TEOPETUICCKUX 3HAHUM;

- IpHOOpETEeHNE HABBIKOB PAOOTHI C JINTEPATYPHBIMU UCTOYHUKAMH.

B Meroanueckux yka3aHHUSX MPEACTaBIEH MEPEYCHb JAOOPATOPHBIX M MPAKTUYCCKUX
paboT ¢ yka3aHHEM HOMepa TeMbl, MO0 KOTOPOil AaHHAs paboTa BBIMOIHSAETCS U KOJMYECTBO
9acOB, OTBEJICHHBIX HA BBITIOJHEHUE KaXI0H paOOTHI.

Jlanbl pekoMeHJauu Mo 0pOPMIICHHUIO paboT, YKa3aH MOPSAOK BBHITOJHEHUS U CIHCOK
JTUTEPATyphl, HEOOXOIUMOM MPH MOATOTOBKE U BBIMOJIHCHUN JIA00PATOPHOU MM MPAKTUICCKOU
paboThl 00yYAIOIIUMUCH.

JlabopaTopHble W MPAKTUYECKHE PabOTHI MPOBOISATCS B COOTBETCTBUU C KaJCHIAPHO -
TEMAaTUYECKUM I[UJIAHUPOBAaHUEM MO JAHHOW JAUCHUIUIMHE W BBINOJHSAIOTCS BO BpeMs
IIPaKTUYECKHUX 3aHITHUM.

JlaGopatopHble U mpakTHUYECKHE pabOThl MOTYT IPOBOIUTHCS B HHTEPAKTUBOU (opme.

HeBbinonHeHHpIe 1O MPUYHMHE MPOMYCKOB JIA0OPATOPHBIE M IMPAKTUUYECKHE PabOThI
BBITIOJHSIOTCS OOYYarOMIMMHKCS CaMOCTOSITENIbHO U CAAIOTCS HAa MPOBEPKY IMPENoJIaBaTeNi0 B
YCTaHOBJICHHBIE CPOKHU.

Pe3ynbTarel BBIMONHEHUS J1TA0OPATOPHBIX M MPAKTHUYECKUX 33JaHUN BBICTABISAIOTCA
MIPEMNo/IaBaTesieM B KypHAJl yueOHBIX 3aHSATUH.

B nanpneitmem, npu usmenenun DenepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB, B METOJANYECKHE YKA3aHUSI MOTYT BHOCUTBLCS N3MEHEHUSI.

Pexomennanumn K 0(OpMIICHHUIO oTuera 10 BBIMOJHEHUIO
1a00pPaTOPHBIX M MPAKTHUYECKUX PadoT

OdopMneHre OTYETOB 0 BBIMOJTHEHUIO TAOOPATOPHBIX M MPAKTUYECKUX  padoT
OCYIIECTBIISIETCSA B TETPAAM MO XUMUU JJIS POBEBOYHBIX PaOOT.

Ot npeapiaymieit paboTel OTCTyHaroT 3-4 KIETKH U 3alUCBHIBAIOT JaTy MpoBenaeHus. B
IEHTPE CJCAYIONEeH CTPOKU 3alUChIBAIOT HOMEp JabopaTopHOM paboThl. Jlamee, kaxIblii pa3s
C HOBOHM CTPOKH 3aMUCHIBAIOT TEMY U 11€Jb paOOTHI.

Pucynku nomkHBI UIMETh pa3Mep HE MEHbIIE, 4eM 6X6 cM. U 0003HAa4YEHUsI COCTABHBIX
YacTeu.

Pucynku pomkHBI pacronaratbCsi Ha JIEBOM CTOPOHE TETPAJHOTO JIUCTA, TOAIMUCH
K PUCYHKaM — I10J PUCYHKOM.

Tabnuipl 3aMoMHSAIOTCS YETKO M akKypaTHO. TaOnuia J0/KHA 3aHUMATh BCIO IMIUPUHY
TETPaAHOU CTPAHULIBI.

CxeMbl JOMKHBI OBITh KPYMHBIMH M Y€TKUMH, BBITIOJIHEHHBIMU MPOCTHIM KapaHaIIoM
(omyckaeTcss MCHOIB30BAaHUE IBETHHIX KapaHAaIlei), colep:KaTh TOJbKO TIaBHBIE, Hanbolee
XapakTepHble 0COOCHHOCTH, JETAIH.

OTBeTHI HA BOMPOCHI IOJDKHBI OBITh apPTYMEHTHPOBAHBI U U3JI0KEHBI CBOMMH CIIOBAMH.

B xoH1e kaxmod pabOThl 3aMMCHIBAE€TCS BBIBOJ IO HTOTAM  BBIMMOJHEHHOW pPabOThI
(BBIBOJ (hOPMYITMPYETCSI UCXO/IS U3 LIeH paboThI).

TekcT 3a1a4 3aMKUCHLIBAThL B MIOJIHOM 00BEME.

HauMmeHnoBaHme kaxxa0ro JeHCTBUS 0053aTEeIBHO.

Pacuérnbie popmyssl 3anmucaTh ¢ OSICHEHHEM Ka)KI0TO CUMBOJIA.
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Kpurepuu onenku padbot
Hanuune onucanus 1enu, 3aad BBIIOIHAEMON paboThl, X012 paboThl U 3aITUCh KPaTKOM
(GopMyIHPOBKH BBIBOJIA 110 BBIIIOJHEHHOM padoTe (y10BJIETBOPUTENBHO);
Hannune onucanus nenu, 3afad BBHIIOTHSAEMON paboThl, Xo1a paboThl U pa3BepHyTas U
JIOCTaTOYHO IOJIHAsE (POPMYJIMPOBKA BBIBOIA 10 BBIIOJIHEHHON paboTe (XOpoLIo).
Hannune omumcanus 1ienu, 3agad BBIOTHSAEMON pa®oThl, Xoma paboThl, pa3BepHyTas U
JIOCTAaTOYHO IoJiHas  (OopMyJIupoBKa BBIBOAA IO JAaHHOM paboTe M BBINOJIHEHHE
JIOTIOJIHUTEIBLHOTO 33/1aHus (OTJIMYHO).

IlepedyeHb J1a00PATOPHBIX M MPAKTHYECKUX PadOT

No HanMmeHoBaHuE pasieinos, TeM, 1a00PAaTOPHBIX U IPAKTUIECKUX paboT
.3\

Paznien 1. OCHOBBI CTpOEHUS BENIECTBA

Tema 1.1. CTpoeHue aToOMOB XUMHUYECKUX IEMEHTOB U IPUPOAA XUMUUECKOHN CBS3H

1 | Cocrasnenne snekTpoHHO-rpadHuecKHX (OPMYIT JIEMEHTOB
Tema 1.2.I1epuonnyecknii 3akoH u Tabmauna /.M. MenneneeBa
2 ‘ Pemenue 3amaHuii Ha XapakTepU3aLMIO XUMHUUYECKUX HJIEMEHTOB

Pa3nea 2. Xumnueckue peakuuu

Tema 2.1. Tunbl XMMHYECKHX peaKIHii

3 OCHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI B XUMHHU U PaCUYCThI IO YPABHCHUAM XUMHUYCCKUX
pEaKLHii.

4 CocraBieHue U YpaBHHUBAHUEC OKUCIUTCIIBHO- BOCCTAHOBUTCIIBHBIX peaKum"I MCTOAOM
QJICKTPOHHOI'O OaaHca.

Tema 2.2. DieKTpoJIUTHYECKAS JUCCONMALMS M HOHHBIH 00MeH

JI/P \ JlaGoparopnas padora 1.I'unponus comnen.

Paznen 3. CTpoenne U CBOiCTBA HEOPTaHNYECKNX BelIeCTB

Tema 3.1. Knaccupukanusi, HOMEHKJIATYPa ¥ CTPOeHHE HEOPTaHMYeCKHMX BellecTB

5 Pemenue 3amau Ha pacucT MacCOBOM JOJU COCAUHEHUS B CMECH

6 | [IpakTuyeckoe 3ansitTue 6. PemeHne mpakTHUECKUX 3aJaHUN 1O KiaccH(UKanmy,
HOMEHKJIaType U XMMHYECKHM (hOpMyJiaM HEOPraHUYECKHUX BEIECTB

Tema 3.2. ®u3uKko-xuMHUYeCKHE CBOMCTBA HECOPraHMvIECCKUX BEUIECTB

7 CocraBieHne ypaBHCHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ C y4JaCTUEM IPOCTBIX U CJIOXKHBIX
HCOPTaHNYCCKUX BCIICCTB

8 Pemenne 3a1a4 Ha FCHCTUYCCKYIO CBA3b MCXKAY KJIaCCaMH COCANMHCHUA

9 Perienune 3a7a4 Ha XUMUYECKHE CBOMCTBA METAJIJIOB 1 HEMETAILIIOB.

Pa3nes 4. CTpoeHue M CBOIiCTBA OPraHN4YecKHX BelllecTB

Tema 4.1. Knaccupukanus, CTpoeHHe 1 HOMEHKJIATYPA OPraHHYeCKUX BelleCTB

10 ‘ Pacuets! mpocreiiieii hopMyIibl OpraHUYECKON MOJIEKYJIbI

Tema 4.2. CBoiicTBa OPraHM4YeCKUX COeTMHEHHUIl

11 | PemieHue 1enouek MpeBpallleHud Ha TEeHETHYECKYI0 CBA3b MEXIy Kiaccamu
OpPraHMYECKUX COECAVNHEHUN

12 Pemenne PACUYCTHBIX 3a/1a4 € UCIIOJIb30BAHUCM IIJIOTHOCTH I'd30B I10 BOXOPOAY U BO3AYXY

Tema 4.3. UnenTnduxkanus OpraHuvYecKUX BelIeCTB, UX 3HAYEHUE M NPHUMEHEHHEe B
OBITOBOI ¥ MPON3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA

13 | Pemenne 3amaHmWii MO COCTABICHHIO XHMHYECKHX pPEAKIUH Ha XHUMHYECKYIO
AKTMBHOCTb OPraHUYECKUX COCUHEHUN B PA3JINYHBIX CPENaX.

Paspen S. KuHernmueckne M TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH TNPOTEKAHUSA
XHUMHYECKHX peaKui

Tema 5.1. CkopocTh XUMHYECKHUX PeaKIHii.

14 ‘ Pacuets! TemmoBoro 3¢ dexra peakuuu




15 | Ilpumenenue npunnuna Jle- [llarense
16 | UccnenoBaHue BIMSIHUS W3MEHEHHS KOHIICHTpPAI[MM BEILLECTB, PEaKUUU Cpeabl U
TEMIIEpaTyphl HA CMELICHUE XUMUYECKOI0 PABHOBECHSL.
Pa3znes 6. PacTBopbl
Tema 6.1. IlonsiTHe 0 pacTBOpax

17 | PactBopumocTh. MaccoBas 7107151 paCTBOPEHHOT'O BEIIECTBA.

18 | Pemenne mpakTHKa- OpPHUEHTHPOBAHHBIX pPACUYETHBIX 3aJaHU Ha ONpeAeiCHHE
KOHLIEHTpalluii pacCTBOPOB
19 | Pemenwne 3amaHuii Ha WCMONB3yEMbIE TUCIIEPCHBIE CUCTEMBI B OBITOBOW M MPOU3BOACTBEHHOM
JEeSITENHHOCTH Y€IOBEKA, C TO3ULUH DKOJIOTHYECKOM 0€30MacHOCTH
Tema 6.2. UcciienoBanne cBOiiCTB pacCTBOPOB

JI/P | JlaGopaTopHas padora 2. [IpuroToBiieHHEe U U3YyYCHUE CBOWCTB JUCIIEPCHBIX CUCTEM
pa3HbBIX BUJOB
Pa3znes 7. Xumusi B ObITY U IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA
Tema 7.1. XuMus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BEKa

20 | Hpaktuueckoe 3ansitue 20. DKojormueckas O€30MACHOCTh TOCIEICTBUII OBITOBOW W
IMMPONU3BOACTBEHHOU ACATCIbHOCTHU YCJIOBEKA
21 | Keiicer (c yderom Oyaymed mnpodeccCHOHATBHONW JAEATENIFHOCTH) Ha aHaIW3
uHbOpMallMd O TMPOU3BOJCTBEHHOW JESITETbHOCTH 4YEJIOBEKAa, CBSI3aHHOM C
nepepaboTKOM U MOJIyYEHHEM BEUIECTB, a TAKKE C IKOJIOIrMYeCKON 0€30MacCHOCTHIO.
22 | 3ammta keiica: IlpencrtaBneHue pe3yabTaTOB pEIICHUS KEMCOB (BBICTYIUIEHHE C
MIPE3CHTALUECH )

Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA

Tema 1.1. CTpoeHue aTOMOB XUMHYECKHUX 3JIEMEHTOB M NPUPOAA XUMHYECKOH CBA3M
IpakTuyeckoe 3ansiTue Ne 1
CocraBJieHue 3JIEKTPOHHO-TPaduvecknx (opMyJ1 31eMEHTOB

Heab: HayuyUTHCS COCTABIATH AJIEKTPOHHBIE M DIEKTPOHHO-TpAPUUECKHE CXEMBbI CTPOSHUS
aTOMOB XMMHMUYECKUX 3JIEMEHTOB IO NMPEAJI0KEHHOMY 00pasily.

O0ecnne4eHHOCTDH 3aHATHSA

Tabnuna «Ilepuoanueckas cuctema xumudeckux snemeHToB J[.1. MenneneeBay.
Teopernyecknii mMarepuan

CeneHus, KOTOpbIE MOXHO IIONYYUTh O KaXJOM DJIEMEHTE U3 MEPHOAUYECKOU
TaOJIMLBI AJIEMEHTOB: MOPSAJIKOBBIM (aTOMHBIH HOMEP), CUMBOJI 3JIEMEHTA, Ha3BaHUE IJIEMEHTA,
OTHOCHUTEJIbHASI aTOMHAsl Macca, paclpeesIEHNE JIEKTPOHOB IO CIIOSIM.

[TopsaxoBeii HomMep = Ywucnennsld 3apsa saapa = Ywucino nporoHoB = Ywcio
AIIEKTPOHOB

OCHOBHBIMU CTPYKTYPHBIMH €IUHUIIAMH CHCTEMBI DJIEMEHTOB SIBJISIOTCS MEpPUON U
rpynmna.

[lepog — 5TO TOPU3OHTANBHBIA pSII IJIEMEHTOB, B KOTOPOM MMEET MECTO
3aKOHOMEPHOE H3MEHEHUE CBOMICTB DJJIEMEHTOB OT THUIIMYHO METAUIMYECKUX K THUIIUYHO
HEMETAJNINYECKUM U Jjajiee K O1aropoJHbIM rasam.

Howmep nepuona = Uncino 3anoHEHHBIX IEKTPOHHBIX CII0EB = HoMep BHEIIHETO JIEKTPOHHOTO
cnost

B rtabnune cemp nepuonoB. B 1-m mepuome Bcero asa snemeHta. Bo 2-M u 3-m
NEpUOJIaX COAEPKUTCSA MO BOCEMb 3JIEMEHTOB. JTO Mallble MEpUOJbl. 3aTeM HIYyT OoJbIINE
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NEPUOBL: B 4-M U 5-M IIEPUOIaX — BOCEMHAALATh 3JIEMEHTOB, B 6-M — TPULATh JBA AJIEMEHTA, a
B 7-M (IIOCJI€IHEM ) TTOKa U3BECTHO ABAIATh BOCEMb XUMUYECKUX IJIEMEHTOB.

B cucteme 10 psanoB. Masbie nepuoabl COCTOST U3 OJHOTO psija. bosblivue nepuoasl —
U3 JIBYX PAJIOB: BEpXHUH psit — YETHBIN, HUKHUN — HEUETHBIM.

['pynmnbl neprogndeckol cucTeMbl (BEpTHKAIbHBIE CTOJOIBI) COJEPIKAT SJIEMEHTHI,
CBOWCTBa KOTOpBIX MMOA0OHBI. Kaxkmas rpynma cOCTOMT M3 JABYX HOATPYNI: TJIABHOM U
000YHO.

[Toarpynmel, B KOTOPHIE BXOJSAT JIEMEHTHI MaJIbIX U OOJIBIINX MEPUOIOB, HA3BIBAIOTCS
TJIaBHBIMHU.

[Toarpynmel, B KOTOPEIE BXOJISAT 3JEMEHTHI TOJIKO OOJIBIIUX TEPUOI0B, HA3bIBAIOTCS
OOOYHBIMHU.

DJIEMEHThI, UMEIOIIHNE OJIMHAKOBOE YMCIJIO BHEIIHUX 3JIEKTPOHOB, CTOSAT B OAHOM U TOM
e rpynne. Homep rpynibsl = Unceno BHENIHUX 3JIEKTPOHOB
[TpaBuiia HanMCaHUsI AICKTPOHHOU (HOPMYITBI
YuCI10 3JIEKTPOHHBIX CIIOEB B @TOME OIPEAEIISIETCS HOMEPOM IIEPHO/1a, B KOTOPOM HAXOAUTCS
AJIEMEHT.

Yuciio 351eKTPOHOB Ha BHEITHEM YPOBHE IS 3JIEMEHTOB IIABHBIX MOATPYII PABHO HOMEPY
TPYIIIIBL.

Y aTOMOB 3J1EMEHTOB MTOOOYHBIX MOATPYII CHAYaIa 3aM0IHIeTCS IPEABHEIIHUN YPOBEHbD, a
3aTE€M CHOBA BHEILIHHIA.

Bonpocs! 1u1st 3aKperuieHus: TeOpeTHUECKOro MaTepraa

CdopmynupyiiTe 3aK0H MEPUOTUIHOCTH.

[TouemMy 9HUCIIO 3JIEMEHTOB B IEPHOJaX COOTBETCTBYET psay umcen 2-8-18-32
Kak n3MeHSI0TCS MeTAIUTMYECKUE CBOMCTBA JIEMEHTOB TJIABHBIX ITOATPYIIIT
Kak n3Mens1oTcsa HeMeTaIUIMYECKUE CBOMCTBA 3JIEMEHTOB IVIaBHBIX IMOATPYIIIL
CpaBHUTE HEMETaJUIMYECKUE CBOICTBA 311eMEeHTOB B psiny Ge — As — Se

3anaHue

K Bamemy nopsakoBomy Homepy B yueOHOM xypHaie npudasuth 20. [lonydeHHbli pe3ynbrart
COOTBETCTBYET NOPSIKOBOMY HOMEPY XMMHUYECKOI0 JIEMEHTA B Iiepuoanyeckoit cucreme [[.1.
Menpeneesa. [[is BBIOpaHHOTO aTOMa COCTaBbTE CXEMY CTPOCHHUS IO MPEI0KEHHOMY

oOpa3iry.

WNHcTpyKIus 10 BBIMOIHEHUIO

C nomol1pI0 TPOCTOro KapaHaalla, JMHEHKU U PyUKH, TOKKUTE KaKyro HHPOPMAIIO0 MOKHO
MOJYYUTh O JAHHOM XMMHUYECKOM dJeMeHTe U3 Tabnuibl «llepuoanueckas cuctema
xumMuueckux anemenToB .M. MenieneeBay.

Onpenenure: nepuon, ps, IPyIiy U NOATPYIILY JUIsl JAHHOTO XUMHUYECKOTO 3JIEMEHTA.
CocTraBbTe JEKTPOHHO — IPaPUIECKYI0 CXEMY CTPOCHHS aTOMa JAHHOTO XUMUYECKOTO
3JIEMEHTA.

CocTaBbTe JEKTPOHHYIO CXEMY CTPOCHHS aTOMa JJAHHOTO XMMHUYECKOTO JJIEMEHTA.

O6paszern oTuéra

JlaboparopHas pabota Nel CtpykTypa TaGIUIbl XUMUYECKUX JIEMEHTOB.

Llenb: HAYYUTHCS COCTABIATH SJEKTPOHHBIEC U 3JIEKTPOHHO-TPpahUIECKHE CXEMBI CTPOCHUS
aTOMOB XMMHYECKHUX DJIEMEHTOB I10 MPEJI0KEHHOMY 00pa3Iry.
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BbIBO/I B COOTBETCTBHH C LENBIO PAOOTHI.
Jluteparypa O —1,c 34— 38

Tema 1.2.Ilepnoauyeckuii 3axon u tTadauna .M. MengeseeBa
IIpakTnyeckoe 3ansitue Ne2. Pemmienne 3agaHuil HA XapaKTepPU3aUMI0 XHMHYECKHUX 3JIEMEHTOB

Ilensb: XapakTepu3oBaTb XHMHUYECKHE DJIEMEHTHl MAalbIX [I€PUOJIOB IO IOJIO)KEHUIO B
NEPUOINYECKON CHCTEME XUMMYECKHX OJJIEMEHTOB M CTPOEHHIO MX aTOMOB. XapaKTepHU30BaTh
CBOMCTBA BBICIIMX OKCUAOB 31eMeHTOB No 1—20, a Takke CBOMCTBA COOTBETCTBYIOIIMX UM KUCIOT U
OCHOBaHMM.

DONeMEHTbl B MEPUOJUYECKON CUCTEME PACIIOIOXKEHBl CTPOrO IMOCJIEI0BATENILHO B IOPSIKE
BO3paCTaHMs 3apsja siep UX aTOMOB. BennunHa 1nosioxuTesbHOro 3apsaa aTOMHOIO si/ipa, a Cle0Ba-
TEJIbHO, U YHUCIIO DJEKTPOHOB, JBMXKYIIMXCS BOKPYI sJipa, BO3pacTaeT OT JIEMEHTa K 3JIEMEHTY Ha
eUHUILY.

OTH KOJIMYECTBEHHbIE U3MEHEHMsI O0YCIOBIMBAIOT KAauE€CTBEHHbIE WM3MEHEHMsI, ITOBTOPEHHUE
CBOWCTB B HOBOM IEpHO/I€ TPOUCXOAUT Ha Oosiee BICOKOH ocHOBe. [ToaToMy nepuoanyeckuii 3akoH B
HacTodlee BpeMs (Qopmynaupyercss Tak: CBOHCTBA XMMMYECKHX 3JEMEHTOB HaXOJiATCS B
NEepUOINYECKOH 3aBUCUMOCTH OT 3aps/ia UX aTOMHBIX S/IEP.

[Tpumep 1. YTo ob11ero u B ueM pas3inyusi B CBOMCTBAX COSAMHEHUN HO/1a U MapraHua?
PacnionoxeHHbli B OJJHOM IpyNIe ¢ MOAOM MapraHell Ha MOCJIEAHEM SHEPreTHUYECKOM YPOBHE UMEET
JIBa AJIEKTPOHA, YTO YyKa3bIlBAeT HA TO, YTO 3TO - METal (BCE 3JIEMEHTHI MMOOOYHBIX MOJArPYMII
SBJIIIOTCS] METAJIJIAMH).

B Hwusmieit BasieHTHOCTH (71Ba) OH oOpasyeT ¢ KHUCJIOpoJaoM coeauHeHus MnO - ocHOBHOM
okeug u Mn(OH)2 - ocHoBanue. BojopogHoe coenuHeHHE A METAUIOB HE XapaKTEepHO.
CeMuBaNeHTHBIM MapraHen, MOAOOHO XJopy, oOpa3yeT KHUCIOTHBIH okcua Mn207 u KUCIOTY
HMnO4. KucnopoHble coOeIMHEHUsI MapraHua ¢ BaJleHTHOCThI0 IV Oynyt obnanath am(oTepHbIMU
CBOMCTBaMH.

[Tpumep 2. JlaiiTe oOLIyt0 XapakTepUCTUKY 3JIEMEHTa C MOPAIKOBBIM HOMepoM 33. Ykaxute
€ro OCHOBHBIE XMMHUECKHE CBOICTBA.

OJeMEHT MBIbSIK (MOpAAKOBBI HOMep 33) HaXOAUTCS B UYETBEPTOM NEpUOJE, B TJIaBHOM
noArpymne V Tpymnmbl, €ro OTHOCUTENbHAs aTOMHas Macca - 75. Slipo atoma cocTouT u3 33 nNpoTOHOB
u 42 HEeWTpoHOB. DJEKTPOHbI (WX 33) pacHoJOKEHbI BOKPYI siipa Ha YEThIpEX IHEPreTHHYEeCKHUX
YPOBHSIX.

MBIIBSK - 3JIEMEHT, ero 31eKTpoHHas Gopmyna: 1s22s22p63s23p63d104s24p3. Hanuuue nsatu
AJIEKTPOHOB Ha BHEIIHEM KBAHTOBOM CJIO€ (3HEPreTHUYECKOM YPOBHE) aTOMa MbILIbSKA yKa3bIBaeT Ha
TO, YTO MBbIIBAK - HeMeTaul. OnHako OH o06nagaer cinabo BBIPAXKEHHBIMH METAUIMYECKUMU
CBOMCTBaMM, TOCKOJIBKY B TPYIIIIE CBEPXY BHU3 IPOUCXOAUT OCJIa0JIeHNe HEMETAJUINYECKHUX CBOWUCTB.

Briciiass creneHp okucieHus Mblmbska +5. ®dopmyna Beicmiero okcupa - As205, a
ra3000pa3HOro COCTMHEHUS C BOJI0poIoM - ASH3.

Bonpocs! u 3apanus:

1. Kak U3MeHSIOTCS CBOMCTBA 3JIEMEHTOB C YBEITUYCHUEM TOPSIKOBOTO HOMEpa?

Ha3zoBute 371€eMeHT 1O CIEAYIONIMM JaHHBIM: @) 3JIEMEHT YeTBEpTOro nepuoja, Beiciuii okeng X207,
c BOJIOPOJOM obOpazyer razooopaszHoe COCTMHCHHE HX;
0) odJIeMeHT mATOoro mnepuojaa, BelcmMiA  okcux  XO2, ¢ BOJOPOJOM  ra3000pa3HBIX
COoeIMHEHNH He JaeT.

2. OmuH u3 osnementoB Il rpymmel, mpeackasaHHbIX , oOpa3yeT OKcH[, cojepxamuii 25,5%
kuciopoaa. Hazosure 31oT anemeHT. OTBET: rajuinil.

3. Kem wu «xorma OBbIM OTKPBITBI  3JEKTPOHBI, MPOTOHBI, HEUTPOHBI, KaKOBa HX
Macca u 3apsn’?

4.KakoBa  CyIIHOCTb  SIAEPHBIX  TEOPUM  CTpPOEHMS  aromMa W HMX  HEJOCTaTKH.
CyIHOCTh KBaHTOBO-MEXaHUYECKOM TE€OpUU CTPOEHUS aToMa.
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5. B kakux rpynnmax © TOArpyNnax MEePUOJUYECKOM CHCTEMbl HaxXomiaTcss S - W p-
AJIEMEHTHI?
6. Kakoe cocrosiHue atoma Ha3pIBa€TCsS HOPMaJIbHBIM U KaKoe BO30YK/IEHHbBIM?
Kak Teopus CTPOCHHUS aToMa 00BsICHAET yCUJIEHUE HEMETAJIIMYECKUX
CBOMCTB 3JIEMEHTOB B IIpejieax Nepruoja ¢ yBelIM4YeHHeM aTOMHOTO HoMmepa?
7. OOpazyer J1u  dJIEMEHT Tra3000pa3HOe  COEIMHEHHE C  BOJOPOJOM, €CIM  OH
uMmeer (Gopmyny Beicmiero okcuma X207, a  BHEMIHUHA  KBAHTOBBIM  CIIOM  COJCPIKUT
4pS-snextponsl? Hanummre 31eKTPOHHYIO (OPMYITY 3TOTO 3JIEMEHTA.
8. [laiiTe XxapakTepuCcTUKy XUMH4ecKoro 3semenTa Nel9 no miany:
a) [losoxxeHne B epUOANUECKON CUCTEME JIENIEEBA;
0) CTpOCHHE aToMa;
B) COCTaB U XapaKTep CBOMCTB BBICLIET0 OKCHUJIA U THAPOKCUIA.
9. Pacnipenesnenue 3I€KTPOHOB MO 3JIEKTPOHHBIM CJIOSIM B atroMe kKanus 2, 8, 8, 1. B nepuoanueckoit
CUCTEME ITOT JIEMEHT PACIIOJIOKEH:
a) B 3-M niepuoze, | rpymnmne, rimaBHO# moarpymnie;
0) B 3-m nepuoze, 11 rpynne, rmaBHON OATpyNIIE;
B) B 4-M nepuoze, | rpynme, rinaBHON MOATPYIIIE;
r) B 4-M nepuoge, Il rpynme, rimaBHoi noarpymnre.
10. Kak n3MeHsroTcsl CBOWCTBAa XMMHUECKUX 2IIEMEHTOB B cienyromem psaay: Na, Mg, Al, Si?
11. Merajuinyeckue CBOMCTBA B Py XUMHYECKUX ieMeHToB Na -> Mg-> Al-> Si ciieBa Hanpago:
a) HE U3MEHSIOTCS,
0) yCUITUBAIOTCS;
B) 0CJIa0EBAIOT;
I') U3MEHSIIOTCS IEPUOINYECKH.
12. O0BscHUTE, TOYEMY OKCHJIBI 3JIEMEHTOB 3-T0 MepHoia UMEIOT Pa3HbIi XUMHUYECKHI XapakTep:
MgO — ocHoBasIit okcua, A1203 — amdorepubiii okcua, SiO2 — kucnoTHed okeupa, P205 —
KHCIOTHBIN oKkcha, SO2 — KUCIOTHBIA OKCHJI.
13. Cpenu OKCHA0B XMMHUECKUX 3JIEMEHTOB 3-T0 MeproJia aM(POTEPHBIM OKCUAOM SIBIISIETCS:
a) A1203; 6) MgO; B) SiO2; 1) P20S5.
14. Tlonp3ysach MEPUOAMYECKOM CUCTEMOH : a) YKaXKHUTE Il aTOMOB DJIEMEHTOB YHCJIO MPOTOHOB U
HEHTPOHOB B szipe; 0) onpeaeanTe NOJ0KEHHUE dIIEMEHTa B EPUOINYECKOl cucteme (epuo/, rpymmna,
MOArpyINIa); B) MPUBEIUTE JIEKTPOHHBIE U JIEKTPOHOrpaduueckre GopMysbl aTOMOB 3JIEMEHTOB; T)
OIIPEEIINTE, B YEM CXOJICTBO U Pa3INYNE YKa3aHHBIX DJIEMEHTOB.
DneMEeHThI DJIEMEHTHI
BapuUaHT BapHaHT
K, Cu 9 Be, 0
Ca, Zn 10Mg, Zn
Sc,Ga  11Al, Sc
Ti, Ge 12Si, Ti
P.V 13V, As
Cr, Se 14Cr, S
Mn, Br  15Cl, Mn
8 B, Sc
15. Tlo pa3HOCTH OTHOCHTEIBHOH SIEKTPOOTPULIATEIBHOCTH AaTOMOB 3JIEMEHTOB, OOpa3yIOLINX
COEMHEHMS: a) ONpEeNeNUTe XapakTep CBS3M B MoOJIeKyJaxX (MOHHAs, KOBaJIEHTHas MOJSpHasd,
KOBaJICHTHAs HEMOJIApHAas); 0) pacroiOKUTE MPUBEIECHHBIE MOJICKYJIBbl B TOPSIKE YCUIICHUS CTETICHU
MOHHOCTH CBSI3U.
1. BeCl12, BeS, Be3P2, Be2C
2. H20, H2S, H2Se, H2Te
3. CaO, CaH2, CaS, CaCl12
4. PCI13, PH3, Ca3P2, PF3

~NOo o1~ WN
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NaCl, NaH, Na2S, Na20
CH4, CCl4, CBr4, Cl4
Al203, AIN, A14C3, A1C13
NH3, Mg3N2, NCI3, Ca3N2
Li20, LiH, LiCl, Li3 P

10. K2S, K3As, KH, K202
11.Sn02, SnF4, SnS, Sn3P2
12. CaF2, BeF2, MgF2, A1F3
13.SnClI2, CaC12, KC1, MgCI2
14.LiC1, CCl4, SnCl4, A1C13
15. NH3, PH3, AsH3, SbH3

©oo~No O

Pa3znen 2. XumMudecKkue peakumu
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuid
IIpakTuyeckoe 3ansaTue Ne3.
OcHOBHbBIE KOJIMYeCTBEHHbIE 3AKOHbI B XHMHUHU H PACYETHI 0 YPABHEHUSIM XUMHYECKHX
peaxkuuii.

Heab padoTbl: GopMUpPOBaHHE YMEHHI MPUMEHSATH OCHOBHBIE 3aKOHBI JJISl BBHIYMCICHHS 11O
XUMHUYCCKUM YPAaBHCHUAM, HUCIOJB3Yyd AJITOPpUTM PCHICHUA 3ada4 Ha HAXOXICHUC OTHOCHUTEIBbHOM
MOJIEKYJISIPHOI Macchl, OIpeieIeHHe MacCOBOU JJOTU
Teopernueckoe 060cHOBaHUe
1 3akoH coxpaHeHHUs MacChl BEIIECTB: « Macca BcexX BEIIeCTB, BCTYNUBILINX B PEaKIIHIO, paBHA Macce
BCEX MPOJIYKTOB PEAKIIUN.

2. Monspuas Macca BemectB M BbIpaxaercs B I/Moib. OHa 4YHMCIEHHO paBHAa OTHOCUTEIIBHOM
MOJIEKYJIIPHOM Macce 3Toro BemiectBa My, st mosiekyn M=M, nist atomoB M = A.

3. KomuuecTBo BelecTBa n = 1)
I N — KOJIMYECTBO BEMIECTBA, MOJIb ;
M — Macca BeIlecTBa, T ;

M — monsipHast Macca, I/MoJb;

WIK N = (2)

rae Vv — 00beM BeIeCcTBa, JI

VM — MOJISIpHBIN 00BEM, MOJIB/JT

M ; (3 )-4. Macca ucxoIHOTO BeIIecTBa m = n

VM ; (4 )-O0beM UcXoaHOTO BemecTBa V =n

5. MonsipHblit 00BeM JIF000T0 raza Npu HOPMAJIbHBIX YCIOBUAX paBeH 22,4 J1/MOJb.

ANTrOpuTM pelIeHus 3a1a4.

1.IlpounTaiiTe TEKCT 3a1a4H.

2.3anumure yciaoBue U TpeOOBaHUE 3a1a4H.

3. CocTaBbpTE ypaBHEHHE pEAKLIUH.

4. [loguepkHUTE POPMYJIIBI BEHIECTB, O KOTOPHIX UJET peUb B YCIOBHUU.

5. HapnumuTe Haj MOM4epKHYTHIMU (POpMYTIaMU UCXO/IHBIE JaHHBIE.
6.PaccunraiiTe MOJISIpHBIE MAacChl BEIIECTB, O KOTOPBIX UJET PEUYb B YCIOBHH.

7. PaccunTaiiTe KOJIMYECTBO JAHHOIO 10 YCIOBHUIO 33/1a4M BEILIECTBA.

8. OnpenenuTe COOTHOIICHUE BEIIECTB B JAaHHOW peakiuu ( 110 KO3 UITUSHTaM ).
9. CocTaBpTe NPONOPILMIO, PACCUUTANTE KOJUYECTBO ONPEEIIEMOr0 BEIIECTBA.
10. Ucnonb3ys popmyny ( 3 ) BBIUHCIUTE MacCy MCXOTHOTO BemiecTBa. Mcmomsiys dopmyny (4),
BBIUUCIIUTE 0OBEM UCXOHOTO BEIIECTBA.

11. 3anummTe oTBET
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IIpumepsl pemenus 3aaa4
3amada 1
Kaxkas Mmacca Bogp1 00pa3yeTcsi mpu .B3aUMOJICHCTBUH 8 T BOAOPO/Ia C KUCIOPOIOM ?
CocraBiisieM ypaBHEHUE PEAKITHH.
2H2+02=2H20
2M0J1b 2 MOJIb
M=2r/monp M=18r/m01B
m =4r m =36 I - U3 ypaBHEHUS peaKkLnui
8r X -u3 pacuera
X =72r
3amaua 2
Kakas macca marHusi BCTYIAeT B PEAKIUIO C CEPHON KHUCIOTOW, €CITM B pe3yabTaTe PEaKIuu
BBIZICISIETCS 5,6 JT BOJOPOa IPU HOPMAITBHBIX YCIOBHUSX.
Mg + H2 SO4Mg SO4 + H2
1 moap 1Momb
M = 24r/moab Vim = 22,41/M011b
m=24rvV=224n
X 5,61
X =6r
Ortgert: 5,61 H2 Beigensercs, €ciiv B peakiiio BCTynaeT 6 T MarHusl.
3amgava 3
Cwmemainu 7,3r HCI ¢ 4,0r NHs. Ckonsko NHy4 Cl o6pa3zyercs.
CocraBnsieM ypaBHEHHUE PEaKIHH.
NHs + HCI1 NH4 Cl
1 momnb 1 Monb 1 Monb

1.0mpenensieM Kakoe BEIIECTBO HaxOQuTCsS B M30bITKEe, Kakoe B Hemocratke. [lns storo
paccunTbiBaem aanHoe yucio mosneit HCI u NHs

n(NH;3) = = = 0,24 moJb

n(HCI) = = = = 0,20 moub

VYpasuenue nokasbiBaet, yto 1 mons HCI B3aumopeiictByer ¢ 1 mons NHs, 3nauut 0,2 mons HCI
B3aumogneiictreyer ¢ 0,2 wmomp NHsz, Takum oOpazom 0,04 wmoms  NHsocranyrcs
HenpopearupoBaBliuMu, NHznan B n3ObiTke. Pacuér cieayeT BecTH MO BELIECTBY JaHHOMY B
HezocTatke, T.e mo HCl.

1 mouis HC1 maer 1 mons NHy ClI

M (NHs Cl) =14+4+35,5 = 53,5r/mo715

PaccuutsiBaem, ckonbko rpammoB NHy Cl o6pasyercs B pe3ynbrare peakiui.

M(NH4 CI) = n*M = 0,2mo1*53,5r/Moa6 = 10,71

Ortget: 10,7t o6pasyercst NHa Cl.

Bonpocs! 111 CAaMOKOHTPOJIS.

1. Kak ¢popmynupyeTcs 3aK0OH COXpaHEHUsI Macchl?

2. Yro Takoe XMMHYECKOE ypaBHEHHUE?

3. Kak Ha3bIBatoTCs yncia nepeq GopMysiaMu B XUMUUYECKUX YPABHEHUSIX ?

4. Kakue Bbl 3HaeTe (hOpMyYJIbl KOJIMYECTBA BeleCTBA?

5. Yro Takoe MOJIIpHAsI Macca BEIIeCTBA U KaK OHA OINPeIesaeTCs ?

BapuanThl 3a1aHiH K IPaKTH4YeCKOil padore.

Bapmuanr 1
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1. B peaknuto ¢ azotHor kuciaotoit HNO3z Berynuno 80 r ruapokcuna Hatpus NaOH. Paccuuraiite
Maccy o0pa3oBaBILIEICS COIH.

2. Paccunraiite kakasi Macca KUCI0poaa o0pa3yercs npu pasnoxeHuu 108 r BoblI.

3. CocraBbTe ypaBHEHHE pPEAKIMHU TOPCHUS MArHUS W BBIYHCIUTE MAcCy OKCHAA MarHus, KOoTopas
MOJIy4aeTcs Mpu cropanuu 24 r Merauia.

4. Paccunraiite 00beM BOOpOa (H.y.) 00pa3yIOImUNACs IPU PA3I0KEHUH 54 T BOJIBL.

5. CocraBbTe ypaBHEHHE peakuuu ropenus (ochopa (mpu 3tom nomyqaercs P20s) u BeUuCIHTE,
xBaTuT 11 10 r kucnopoaa Ha cxuranue 6,2 r pocdopa.

Bapmuanr 2

1. B peakmuto ¢ comsnoi kuciotoir HCl Berynmmno72 r runpokcuaa Harpus NaOH. Paccuuraiite
Maccy o0pa3oBaBILEICS COIH.

2. Paccuuraiite kakast Mmacca Bojiopoja odpasyercs rpu pazioxxkenuu 200 r BB

3. CocraBbTe ypaBHEHUE PEaKLUM TOPEHUS HATPUS M BBIYUCIWTE MACCy OKCHJA MarHus, KOTopas
MoJIy4aeTcs mpu cropanuu 46 r Merania.

4. PaccumuTaiite 00beM KHUCIOPOaa (H.y.) 00pa3yIOIIUIACs PH Pa3ioKeHUH 72 T BOJBI.

5. CocTaBbTe ypaBHEHHE PEaKIMU TOpeHUs cepbl (mpu 3ToM moiydaercss SO3) U CKOJBKO HYKHO
B3SITh KHCJIOPOJIa JJIsl CKUTaHUs 18 T cephl.

Bapuant 3

1. B peakuuto c cepHoii kucinotod H2SO4 Betynumo 40 r runpokcuna Hatpus NaOH. Paccuuraiite
Maccy 00pa3oBaBILEHCS COIH.

2. Paccumnraiite kakas Macca BOJAOPOJa U KHCIOpoaa obpasyercs npu pasnokeHuu 320 r BOJbI.

3. PaccuuTaiite maccy okcuna meau CuO, obpa3zyromierocst npu pasjioxkeHuu 49 r TuapoKkcua Meau
Cu(OH)a.

4. Kakoii 00beM Bogopoja (H.y.) moTpeOyeTcs IS MOJIHOTO BOCCTAHOBIICHUS MEIU M3 OKCHIA MEIU
Maccoi 8 T.

5. CocTaBbTe ypaBHEHHE pPEaKIMU TOpeHUs cephl (mpu 3ToM mnoiydaercs SO2) U CKOJIBKO HYKHO
B3STh KUCJIOPOAA JUIsl CKUTAHUS 36 T CEpBl.

Bapmuanr 4

1. B peakmuto ¢ Bomo#t Betynuiio 56 T okcuaa Oapusi BaO. Paccuuraiite maccy oOpa3zoBaBiierocs
BEIIIeCTBA.

2. B peaknuro ¢ pochoproit kucioroirt H3PO4 BeTynmino 60  ruapokcuaa kamms KOH . Paccunraiite
Maccy o0pa3oBaBILIEICs COJU.

3. CocraBbTe ypaBHEHHE PEAKIIMHM TOPEHHS MarHus W BBIYHCIUTE MAacCy OKCHIAa MarHus, KOTOpas
MOJIy4aeTCs MPU CTOpPaHUU 72 T MeTaa.

4. Paccumtaiite 00beM BoJOpoaa (H.y.) 0Opa3oBaBIIErocss MPU B3aUMOACHCTBUU JIBYXBaJE€HTHOTO
xenesa Maccoit 112 r ¢ consHoit kucnoroit HCL

5. CocTaBbTe ypaBHEHHME peaklMu TOpeHUs cepbl (mpu 3ToM noiydaercss SO2) U CKOJIBKO HYKHO
B3STh KUCJIOPOAA JIUIsl CKUTAHUS 48 T Cephl.

Bapmuanr S

1. Paccuuraiite 06bemM Bomopoaa (H.y.), 0Opa3yrOUMiCS MPU B3aUMOJCUCTBUU 52 T aTIOMUHHUS C
cosstao#t kucnoroit HCI.

2. B peakrmuto ¢ ceproii kucioroit HoSO4 BeTymmno 80 r xmopuna 6apus BaCly . Paccuuraiite maccy
00pa30BaBIIETOCs OCaIKa.

3. CocTaBbTe ypaBHECHHE PEaKIIMHM TOPCHHS HATPHS W BBIYUCIIMTE MAacCy OKCHJIa MarHus, KOTopas
MOJIy4aeTcs Mpu cropanuu 46 T MeTauia.

4. Paccuuraiite 00beM KHCIopoa (H.y.) 00pa3yrouuics Mpu pa3inoxxeHun 146 T BObI.

5. CoctaBbTe ypaBHEHHE pPeaKkIuu ropeHus yriepoaa (mpu 3toMm nomydaercss CO) U CKOIBKO HYKHO
B34Th KUCIIOPOJA I C)KUTAHUs 52 T yriepoja.
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Bapuanr 6
1. B peakumro ¢ Bogoit Berynuio 46 T okcuna kaiabiius CaO. Paccuuraiite maccy oOpa3oBaBIIerocs
BELIECTBA.
2. Paccuuraiite, kakas Macca BOJIOpOJa M KUCIopoaa o0pa3yeTcs mpu paszinokeHuu 320 T BOJIbI.
3. Paccuuraiite maccy okcuaa amomunus Al2Os, o6pasyromierocss npu pas3iiokeHUuH 88 T THAPOKCHIA
amromunust AI(OH)s.
4. Kakoii 00beM Bogoposa (H.y.) MOTpeOyeTcs IS MOJTHOTO BOCCTAHOBIICHUS MEIU M3 OKCHIA MEIU
Maccou 8 T.
IIpakTyeckoe 3ansaTHe Ned.
CocraBiieHUe H YPABHUBAHHE OKHCIUTEIbHO- BOCCTAHOBUTEJIbHBIX PeaKUMii MeTO0M
3JIeKTPOHHOIO0 0anaHca

He.m:: HaquTbCH OIpCaACIATL CTCIICHHU OKHCJICHHUA 3JICMCHTOB H COCTABJIATH ypaBHeHI/Iﬁ
OKHCIHUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKI_II/Iﬁ MECTOJAO0OM 3JICKTPOHHOT'O OajaHca

CreneHb OKHMCJICHHSI JIEMEHTA - 3TO YCJIOBHBIM 3apsiji aToMa B MOJIEKYJE, BBIYMCICHHbBIN
MCXO/ISI U3 TPEIOI0KEHHUS, YTO MOJIEKYJIa COCTOUT TOJIBKO UX HOHOB.

B mpocThix BemliecTBax CTENEHb OKHCIEHUS 3JIEMEHTa paBHa Hymo. Hampumep B Monekyie
O2 creneHb OKUCIIEHUS KUCIOPO/ia paBHA HYJIIO.

HekoTopsie smeMeHThl Bcerja MposiBISIIOT OJHY U Ty ke cTeleHb okucieHus. Hanpumep, y dropa
CTENEHb OKHUCJICHHS paBHa —l, HMOHBI IIEJTOYHBIX METAJJIOB HMEIOT CTENEeHb OKHCIeHUs +1,
IeI0YHO3eMeNbHBIE - +2. Boiopo yaiiie uMeeT cTeneHnb oOKucienus +1, a kuciopon —2.

BOJBIIMHCTBO AJIEMEHTOB B PA3IMYHBIX COCIMHEHUSIX MMEIOT Pa3IMYHYIO CTENeHb OKucieHus. Ee
MOKHO ONpEIENUTh, 3Has, 4TO ajiredpamyeckasi cCyMMa cTeneHell OKHCJIeHUS] BceX aTOMOB B
MoJieKyJie paBHa HyJ . Hanpumep, B coemunennn KMnOj creriens okuciieHUs: Kanus paBHa +1,
KHcaopoaa —2, a mapranna +7.(+1+7- 2.4=0)

Onpedeﬂume CMEneéHU OKUC/ICHUA 3]1EMEHm o6 6 coe@uHeHu}lx.'
K2Cr207, KoCrO4, HNO2, H2S, H2SO4, Fez(SO4)s.

Peakuuu oKuCJIeHUS - BOCCTAHOBJIECHUS

Peammu, B X0A€ KOTOPLIX IPOUCXOAUT UZMCHCHHME CTCIIEHU OKHCJICHHUA IJIECMEHTOB,
Ha3bIBAKOTCHA OKHC/IUTECJIBbHO-BOCCTAHOBUTCJIbHbIMMU.

Hanpumep: Zn + H2SO4= ZnSO4 + H>

Zn® — 2e = Zn*? mponecc okucnenus; Zn° - BOcCTaHOBUTENH

2H" +2e = H® mpouecc Boccranopnenus; H' - oxuciuTens
Meramueckuil IMHK OTAAET SIEKTPOHBI, OKUCIISETCS, a caM siBJisieTcs BocctanoButeneM. (OOB)
KaTtroHbI Boopo/1a B3sJTH 3JICKTPOHBI, BOCCTAHOBHIIUCH, a CaMu SIBIAIOTCS okucauTesimu. (BBO)
Coenunenue, copeprKalee JIE€MEHT BBICIICH CTEIIEHU OKUCIICHHS, MOXKET OBITh TOJIBKO OKUCIUTEIIEM.
(Hammpumep: KMnOa)
Coenunenue, conepkamiee »dJIEMEHT HU3IIeH CTENEeHH OKHCICHHUS, MOXET OBITh TOJIBKO
BocctanosureneM. (Hanpumep: H2S)
Coenunenue, cojaepaliee 3JIEMEHT TPOMEKYTOUYHON CTEMEHW OKHCICHUS, MOXET OBITh U

OKHCJIUTENIEM, U BOCCTAHOBHTEJIEM B 3aBUCHMOCTH OT €T0 POJIHM B KOHKPETHOW XMMUYECKOU PEaKIInH.
(Hammpumep: H2S0O3).

CocraBieHue  ypaBHeHMil OKHCJIUTEBbHO-BOCCTAHOBUTEIBHBIX peaxiuii MEeTO10M
3JIEKTPOHHOI0 (aJiaHca

15



CoNoUA~AWNE

AJITOPUTM COCTABJIEHHS] YPABHEHUI
Hanumem ypaBHEHHE peakIMy MEXAy alFOMUHUEM M KUCIOPOJIOM M OINPENCIIUM CTETIeHU OKUCIICHUS
3JIEMEHTOB

Al + 020 = Al2*® 032
YToOBI MONYYUTh CTENICHb OKHCIECHUS +3, aTOM aJIOMHUHUS JOJDKEH OTHATh 3 3JeKTpoHa. Morekyna
KHUCJIOPO/AA, YTOOBI NPEBPATUTHCA B KHUCIOPOJHBIE ATOMBI CO CTENEHBIO OKUCIEHHUS -2, IOJDKHA
HOPUHATH 4 3IIEKTPOHA:
Al°-3e=AlI"* 34
0% +4e=202 33
UToObl KOJIMYECTBO OTAAHHBIX M IMPHHATHIX 3JEKTPOHOB BBIPOBHSJIOCH, MEPBOE ypaBHEHHE HAJIO
YMHOXHTH Ha 4, a BTopoe — Ha 3. J[y1s 3TOro 70CTaTOYHO MEPEMECTUTh YMCIIA OTAAHHBIX U MPUHATHIX
3JIEKTPOHOB MPOTHB BEPXHEH M HM)KHEH CTPOYKH TaK, KaK IOKa3aHO HAa CXEME BBEPXY.

Ecnu B ypaBHeHHHU niepe] BoccTaHOBUTENEM (Al) MBI IOCTaBUM HaiiIGHHBIH HaMH K03 pUITEHT

4, a nepen okuciureneM (Oz) — HalijaeHHbIH HaMU KO3 UIHMEHT 3, TO KOJMYECTBO OTAAHHBIX U
NPUHSATHIX JIEKTPOHOB BBHIPABHUBACTCS M CTAHOBHUTCS PaBHBIM 12. DJIEKTPOHHBIN OajlaHC JOCTUTHYT.
Bunno, uro mepen mpoayktom peakiuu Al,O3 HeoOxomum koddduuument 2. Temeps ypaBHEHHE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOW PEaKIMy YPaBHEHO:
4Al + 302 = 2Al203
Bce mpenmyiecTBa MeTo1a 3JI€KTPOHHOTO OajlaHca MPOSIBIISIOTCS B 00JICe CIIOKHBIX CITydasX:

KMnOs + KCI + H2SO4 = Cl2 + MnSO4 + K2SO4 +H20
Mn*’ +5e =Mn*2 32
2CIt -2e=Cl2 35

2KMnOs4 + 10KCI + 8H2S04 = 5Cl2 + 2MnSO4 + 6K2SO4 +8H20

IMonGepute K03p(PUINEHTHI B CIEIYOINHX YPABHEHUSIX OKHUCJIUTEIHLHO-BOCCTAHOBHUTEIbHBIX
peakuuii MeTo10M JIEKTPOHHOI0 fajiaHca:

NH3 + O2 — NO + H20

PH3 + Cl; — PCl3 + HCI

CuO + NHz — Cu + N2 + H20

P + NoO— N2 + P,Os

H2S + Cl; —» S + HCI

Zn + HoSO4 — ZnSO4+ HoS + 4H20

HCI + MnO2— Cl2 + MnCl; + H20

KMnO4 + Na2S03 + H2SOs — MnSO4 + NaxSO4 + K2SO4 + H20

H2S + KMnO4 + H2SO4 — MnSO4 + S + KoSO4 + H20

Tema 2.2. DiieKTpouTHYECKAS JUCCOUMALMS U HOHHBIH 00MeH

JlabopaTopnasi pabora Nel.I'mapoJns coseii.

Heab: oTpaboTaTh HABBIKM COCTABICHMS YpPAaBHEHMH XMMHUYECKHX DPEAKUUH B MOJEKYISIPHOM M
MOHHOM BUJAX.
O0ecnie4eHHOCTD 3aHATHS

1. Tabnuna «PacTBOPUMOCTH KUCIIOT, COJIEN U OCHOBaHUI B BOJEY.

2. PacTtBopbl cosieii: kapOOHAT Kanus, KapOOHAT HATpHsl, HUTpAT Kaius, cyiabdaT  alrOMHHUA,
cynbdpar xkenesa (III), cympdpar memu (II), xmopun xenesa (III), xmopua Hatpus, XJIopug
LIMHKA, THIPOKCH]T HATPUSI.

3. ObopymoBaHue: MTATHB ¢ TPOOUPKAMH, IPEAMETHBIE CTEKIIA, TUTIETKA, CTEKIISTHHAS MTaj0vKa.

Teopernyecknii Marepuas
Paznmnuator cpenHue, kuciasle U OCHOBHbIE coiid. CyIIECTBYIOT TakK€ JBOIHBIE COJIH,
00pa3oBaHHbIC pa3HBIMH METaUIaMH W OJHUM KHCIOTHBIM ocTatkoM KAI(SO4)2. Cpemnue comu
MOKHO paccMaTpuBaTh KaK MPOAYKTHI MOJHOTO 3aMEIIEHUs aTOMOB BOAOPOJAa B KHUCIOTE aTOMAaMHU
MeTaJljia WK TUAPOKCOrpyI ocHOBaHus KKCI0THbIMU ocTatkamu: NaCl, K2SO4, AlIPO4.
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B 3aBuCHMMOCTH OT CBOEro cocTaBa COJIM MO—PAa3HOMY PEArupyroT ¢ BOJOH, OATOMY MOXKHO
BBIJICJINTH 4 TUIIA TUAPOJIN3A COJIEH.
1. Conb o6pa3oBana KaTHOHOM ciiaboro ocHoBanusi | 2. Conb 00pazoBaHa KATHOHOM

1 aHnoHoM cuitbHO#M KucaoTel (CUClz, NH4Cl, CUJIBHOT'O OCHOBAHMS Y aHUOHOM CJIa00H
Fe2(SO4)s Tuapomnus no katuony) CuCl,S Cu*? + KHMCIIOTHI.

2CI (K2CO3, Na2S — rumapomnus 1o aHuOHY)
H,0 S H' + OH K2CO35 2K*+CO3s? H,0 S H' +
Cu*?+2Cl'+ H* + OH'S CuOH*+ H*+ 2CI° OH-

Besogsl: [ H'] > [OH] = pH <7 = cpena 2K*+CO3%+H*+OH "SHCO3 + 2K* +
pacTBOpa KUCJIass = OKpacka HHIUKATOPOB OH"

U3MCHSIETCSI Besogsr: [ H] < [OH] = pH > 7>

cpeaa pacTBopa INENOYHAs = OKpacka
WHMKATOPOB H3MEHSIETCSI

3. Coub 0Opa3oBaHa KaTHOHOM ciiaboro ocHoBaHus | 4. Conb 0Opa3oBaHa KATHOHOM

u aaronoM ciaadoit kuciaotel (CH3COONH4, AICI3 | cribHOr0 OCHOBaHHS M aHHOHOM

, (NH4)2CO3— ruaposus 1mo KaTHOHY | [10 aHHOHY) | CHJIBHON KHUCIIOTHI. (THAPOIU3Y HE

Fe, (CO3)s5 2Fe *® +3C0s2_ H,0 S H'+ OH | momseprarores (NaCl, K2SOs,

2Fe **+3C03%+ H' + OH'S Fe (OH)3l+ Ba(NO3)y).

CO21+H20 upér 10 KoHIA NaCl S Na* + CI’ H,O S H + OH
BriBoibI: Xapakrep cpezibl onpeessieTcs Na* +Cl" +H* +OH" S Na* +CI" +H*
OTHOCUTENIbHOW CHJIOW KUCIOTBI U OCHOBAHUS. +OH

Beigogsl: [ H']=[OH] = pH=7>
cpena pacTBopa HEMTpasjabHas =
OKpacKa MHJIMKATOPOB HE U3MEHSIETCS

Bomnpocs! 1U1si 3aKpenJieHnsi TeOPeTHYECKOro MaTepuasia
1. C xakuMu W3 TEPEUMCIICHHBIX BelecTB B3ammozeicTByeT xiopua Oapus: MgO; AgNOs; SOg;
CuSOQ4; Ca(OH)2; Cu; Fe; KOH?
CocraBbTe ypaBHeHUs peakiuii ruaponusa coieit ZnCly, CuSO4 AgNO3
CocrtaBbTe GOPMYIIBI KATBIIUEBBIX COJICH OPOMOBOIOPOTHOMN, YTOJIBHOM U (OCHOPHON KUCIIOT.
3aganue

wn

[ToBTOPUTH TEOPETHUECKUI MaTepUal
OTBeTUTH HA BOTIPOCHI JUIS 3aKPETUICHHS TEOPETHIECKOTO MaTepHaa.
IIpoBecTH 3KCHIEPUMEHT, cOOIOAAs MPpaBUiIa TEXHUKH O€30MaCHOCTH.
Bce nabmoieHus cBecT B Tabnuity 5.

PwnE

HNHcTpyKuus no BbINOJTHEHUIO
1. O3HakoMbTECH C MpaBUJIAMH 110 TEXHUKE O€30MAaCHOCTH MU paboTe B XUMHUECKON J1abopaTopuu U
pacnumuTech B xKypHaiue 1o Th.
2. HUccnenyiite pacTBOPHI COJIEH.
Ha nonocky yHuBepcanbHOW MHAMKATOPHOW OyMaru HaHeCUTE MHIETKaMU MO OJHOM Karuie
pacTBOpa KaxXJ10i oM (M3 CIHMCKa PEAKTUBOB).
Pesynbrarer HaOmoneHuii 3anecute B Tadsuiy. (IIpumeuanue: cpena pactBopa B Tabiuie u
L[BET MHAUKATOPA TOJIKHBI COOTBETCTBOBATH IPYT IPYTY.)
3. CocTaBbTe ypaBHEHHs peakiui ruaposm3a coyieid. C MOMONIbI0 YpaBHEHHUH peakiuii OOBSICHHUTE
IIPOUCXOAIINE PEAKIIUH.

Oo0pa3sen oTuyéra
Jlabopartopnast pabotra Ne 1 T'maponus coseid.
[lenp: o0TpaboTaTh HABBIKM COCTABJICHUS YPaBHEHUH XMMHUYECKUX PEAKIUN B MOJEKYISPHOM H
MOHHOM BHOaX.
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Tabmmia 5.

I{BeT yHMBEpCATLHOTO HHAMKATOPA KakyMy 0CHOBaHMSMM M KHUCIIOTAMH
®opmyna Heitrpansaas Kucnas Ilenounas crwibHbIMH (1) wu cmadbivu (1)
coJIx coJIb 0Opa3oBaHa:
1. K2CO3 CUHUI kt T ocHoBanus 1 an ! KUCIOTHI
2.
3.
4,
5.
6.
7.
8.
9.

BBIBOI[ B COOTBETCTBHH C LICIIBIO pa6OTBI

Paznen 3. CTpoeHne U CBOiCTBA HEOPTraHMYECKUX BelleCTB
Tema 3.1. Knaccudukauns, HOMEHKJIATYpPa U CTPOeHHE HEOPTAHMYECKUX BellleCTB
IIpakTuyeckoe 3ansaTHe Nob.
Pemenue 3a1a4y Ha pacyeT MacCOBOM 10J1M COeJTUHEHNSI B CMECH.

Heap padoThl: HAYYUTHCA pPELIATh 3a7ja4ul Ha ONIPEIeTICHIE KOHLIEHTPAllUK pacTBOpa.

PactBop npencTaBiser co60ii TOMOT€HHYIO CMECh BEILLIECTB [IEPEMEHHOI0 COCTaBa, COCTOSIYIO
U3 pacTBOPUTENSI M PAacCTBOPEHHBIX BEUIECTB. B 3aBUCUMOCTM OT arperarHoro COCTOSHUS
pacTBOpUTEIISE PACTBOP MOXKET OBITh JKUAKUM WM TBEPABIM. JKHIKUMHU SBISIOTCS PacTBOPHI Ia3oB,
KUAKOCTEH WM TBEPABIX BEUIECTB B KHUAKUX PpAcTBOPUTENAX. B 3aBUCUMOCTH OT HpPUPOIbI
PacTBOPUTEIIS PA3IMYaAIOT BOJHBIE U HEBOJHBIE PACTBOPHI.

Haubonee pacnpocTpaHEHHBIMH M UMEIOIIMMH HAUOOJbIIYI0 Ba)KHOCTH SIBJISIIOTCS BOJIHBIE
pacTBOPBI, KOTOPHIE U PACCMATPUBAIOTCS B KOHTPOJIBHON padoTe.

Bakneiimieil xapakTepucTHKOM J1I000r0 pacTBOpa sIBIsETCS ero KoHueHTpamus. Konuentpauus
NpeJCTaBIsieT coO0OW OTHOIIEHHE KOJIMYECTBA PACTBOPEHHOIO BeLIECTBA K OOIIEMY KOJIUYECTBY
pacTBopa WM paCTBOPUTEIIS.

CylIecTBYIOT HECKOJIBKO CIIOCOOOB BBIPaKEHHUSI KOHIEHTpAllUM PacTBOPOB, U3 KOTOPHIX €
KOHMPOIbHOU  padome  paccmMampueéaromcs  MOJNAPHAA, HOPMAIbHAA U NPOUEHMHAA
KOHUenmpayuu.

Monsapuaa konyenmpayus (monapnocms) Cy pagna omHOWIEHUIO YUCIA MOJIEll PACMEOPEHHO20
eeugecmea Ny K 00vémy pacmeopa V'

CM:nB/V:mB/(M'V)

I7le Mg — Macca paCTBOPEHHOIO BEIIECTBA B paMMax, M — ero MoJisipHasi Macca.

[TockonbKy Ha HpakTHKEe O0BEM KHUJIKOCTEH 4alle BCEro BBIPAXKAIOT B JUTPaX, MOAAPHAA
KOHUEHmpauua 6blpaxcaemcs 6 Moav/J.

Hanpumep, Cm=1Momb/1 — ogHOMOsIpHBINA pacTBop; Cv=0, 1 MOJIB/T — AEHUMOIISPHBINA pacTBOP
U T.IL.

Jlns 0003HaYeHHUsT MOJIIPHOCTH PAcTBOPOB YACTO UCIHOJb3YyeTcs MHas cMMBOJIMKA. Tak 3amucu 1M u
0,1M o3HayarT, COOTBETCTBEHHO, OJTHO- U JEIUMOJIAPHBIA PACTBOPHI.

Hopmanvnaa konuenmpayua (nopmansvuocms) C,pagna OmMHOWEHUIO HUCAA MOnell
IKGUGAIEHM 06 pacmeopénnozo eeuwgecmea N, Kk 06vémy pacmeopa V-

Cu=ns/V=ms/(M>-V) (1.2)
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IrJie M — Macca pacTBOPEHHOTO BellecTBa B rpaMMax, M, — ero SKBHUBaJICHTHasi Macca — Macca 1 Mo
9KBHMBAJIEHTOB B rpaMMax. Pazmeprnocms HOpMmanbHoCcmu — mMoab-3K6/1.

Hampumep, Cy=2Monb-3kB/1 —  nByHOpMasibHBIM  pacTBOp; Cy=0,01Monb-3kB/M1  —
CaHTHHOPMAJIbHBIN pacTBop. Kak u B ciiyyae MOISIPHOCTH, Ui 0003HAYEHUSI HOPMAJIBHOCTH MOXKHO
MOJIb30BATHCSl KPAaTKUMH 3alUCsIMU: 2H — JABYHOpMasibHBIM pacTtBop; 0,01H — caHTHHOpMAaIbHBIN
pacTBop.

/Jlna naxosrcoenus IK6UGAIEHMHOI MACCHl 6EULECHIBA 8 PACMEOPE NOJIL3YIOMCA RPOCHbIMU
COOMHOWEHUAMU:

Jna kucnomot HhAm: M,=M/n, rae n — yncno nonos H B kucinore. Hanpumep, 5KBUBaIeHTHAsS Macca
coistHoi kucnotsl HCl Haxogures: M>=M/1, T.e. unciieHHO paBHA MOJISIPHOW Macce; SKBUBAJCHTHAs
Macca ochopnoit kuciaorel H3PO4 paBua: M>,=M/3, T.e. B 3 paza MeHbIIIe €€ MOJISIPHOW MaccChI.

Jna ocnosanusn Kn(OH)m: M,=M/m,tne m — uucno ruapokcua-onoB OH B dopmyie
ocHoBaHus. Hampumep, skBuBajieHTHas macca rujapokcuga ammonuss NH4OH paBHa ero mossipHOit
macce: M,=M/1; oskBuBanentHas macca tumapokcuna meau (II) Cu(OH)2B 2 paza MeHbIIe ero
MOJISIPHOU Macchl: M>,=M/2.

Jna conu KnAm: M,=M/(n-m), rie n ¥ m, COOTBETCTBCHHO, KOJUYECTBO KAaTHOHOB M aHHOHOB
conu. Hanipumep, sxBUBajieHTHast Macca cyibdara amromunust Al2(SOs)3 pasaa: M,3)=M/6.-=M/(2

Ilpouyenmmnoii Konyenmpayueil pacmeopa HA3bIBACHICA MACCO8AA 0014 PACHEOPEHHO20
eewjecmea, GvlpadrceHnas 6 npouenmax. Maccosas 0014 pacmeopéHHo20 eeujecmea @ pasHa
OmMHOUIEHUIO €20 Maccbl M, K 00wieli macce pacmeopa (Mg+mp):

()] :(mB/(mB+mp))100%

IIpumep 1.1.V MWUIMIUTPOB pPacTBOpa, IMOJYYEHHOTO MYyTEM PACTBOPEHMS Ms FpaMM
BEIIECTBA B BOJE, MMEET IIOTHOCTh, PaBHYIO p I/cM°. PaccuuTaTh MOIAPHYIO, HOPMANBHYIO M
MIPOLIEHTHYIO KOHLIEHTPALIUIO pacTBOpa.

Uucnennsie 3HaueHus V, Mg u p: V=200mi1., Mmz=52,6r., p=1,16F/CM3.

PactBopé€nnoe BemecTBo — cepHas kuciora HoSO4.

Haxonnm 3HaueHne MOJIIPHON M SKBUBAJICHTHOW MacChl CEPHOM KHMCIIOTHI.

Momsipaast macca: M=2-1+32+4-16=98r/moub.

DKBUBaICHTHAs Macca: M>=M/n=98/2=491/M01b-9KB.

OmnpenensieM MOJIIIPHOCTh U HOPMAJIbHOCThH PacTBOPA.

Io popmyme (1.1): Cu=ms/(M-V)=52,6/(98-200-10)=2, 7mons/n.?

ITo dopmyne (1.2): Cx=my/(M,-V)=52,6/(49-200-103)=5,4M01b-7KB/.

Jlns ompeneneHus TPOLEHTHOM KOHIIGHTpAIlMM HaxOJWM Maccy 3aJlaHHOTO 00BhEMa pacTBopa:
(mg+mp)= p-V=1,16-200=232r.

Mo dpopmyne (1.3): w=(ms/(ms+m,))100%=(52,6/232)100%=22,67%.

IIpumep 1.2. PacTBOp, NpOIEHTHAs KOHIIEHTpAlMsl KOTOPOrOo paBHA ¥, UMEET IUIOTHOCTH pP.

Onpenenuts MOJIIPHOCTh U HOPMAIBHOCTH PacTBOPA.
YucnenHsle 3HaUeHUs o u p: 0=18%, p=1,1r/cM’.
PactBopénnoe BeniectBo — cynbhar ammonust (NHz)2SOs.
Haxoaum 3naueHne MOJIIpHOHN U YKBUBAJIEHTHONW MacChl Cyab(aTra aMMOHHSL.
Momsipuast macca: M=2(14+4-1)+32+4-16=132r/mo11b.
DkBuBaNeHTHas Macca: M,=M/(n-m)=132/(2-1)=132/2=66r/M01b-3KB.
BribupaeM TNpoM3BONBHEI 00BEM pacTBOpa, Hampumep V=IlcMm°, m ompezmenseM ero maccy:
(mg+mp)=p-V=1,1-1=1,1r.
U3 dopmyssl (1.3) HaxoauM Maccy pacTBOPEHHOTO BemecTBa: my=(Ms+M,) ©/100% =1,1-18%/100%
=0,198r.
OrnpenenseM MOJISPHOCTb U1 HOPMAJIbHOCTh PacTBOpA.
o dopmyne (1.1): Cy=m,/(M-V)=0,198/(132-1-10%)=1,5mons/n.3
o dopmyne (1.2): Cx=my/(M,-V)=0,198/(66-1-10"%)=3momb-5KB/1.

IIpumep 1.3. PactBOp, MosisipHast KOHLEHTpauus Kotoporo paBHa Cm, UMEET IIOTHOCTH P.

Omnpenenuts HOPMaIbHYIO U MIPOIEHTHYIO KOHIIEHTPAIIUIO PacTBOpa.
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Yncnennsie 3HaueHns Cy 1 p: Cv=0,5Moms/1, p=1,025r/cm®.
PactBopénnoe BemiecTBo — pocdopHas kuciaora H3POa.
HaxonuMm 3HadeHUEe MOJIIPHON M 9KBUBAJICHTHON Macchl (HOCHOPHOI KHCIOTHI.
Mosiprast macca: M=3-1+31+4-16=98r/moub.
DxBuBaneHTHasg Macca: M,=M/n=98/3=32,671/MOIb-IKB.
BriOupaem mpousBosibHBI 00bEM pacTBOopa, Hampumep V=500mi1., u u3 dopmynsl (1.1) Haxogum
Maccy pacTBOPEHHOTO B HEM BemecTBa: M=Cm-M-V=0,5-98-500-103=245r.4
ITIo d¢opmyne (1.2) ompenensiem HopManbHOCT, pactBopa:  Cu=ma/(M,-V)=24,5/(32,67-500-10
$)=1,5M0mB-3KB/11.
Haxoaum maccy BeIOpaHHOTO 00BEMa pacTBopa: (ms+my)=p-V=1,025-500=512,5r.
U3 dhopmyasl (1.3) onpeaensieM NPOIEHTHYIO KOHIIEHTPAIHIO pacTBOpa:
®= Mg./(Ms+mp)100%=(24,5/512,5)100%=4,8%.

IIpumep 1.4. PacTBop, HOpManbHasi KOHLEHTpAusi KoToporo paBHa Cy, UMEET IIOTHOCTH pP.
OnpenenuTb MOJSIPHYIO U IPOIICHTHYIO KOHIICHTPAIIUIO PacTBOpA.
Yucnennsie 3nauenns Cy 1 p: Cv=3 Mosb-3kB/11, p=1,17r/cM°,
PactBopénHnoe BemecTBo — KapOoHat kanusa K2COs.
3amava permaeTcs Tak ke, Kak B npumepe 1.3. MOXKHO HCIOJIb30BaTh U JPYroi BapuaHT PELICHUS,
KOTOPBIH 3aKJII0YACTCS B CIICAYIOIIEM.
OmnpexensieM COOTHOILICHHE MEXIy MOJSIPHOW M SKBHBAJCHTHOW Maccod KapOoHara Kajus:
M,=M/(n-m)=M/(2-1)=M/2. C yuérom 3toro cootHomenus no ¢opmyne (1.1) HaxomuMm 3HAUCHHE
MossipHOCTH pactBopa: Cv=me/(M-V)= my/(2M,-V).
Cornacao ¢opmyiie (1.2) Cu=mg/(M,V). TToaToMy MOJSPHOCTH pacTBOpa MOXKET OBITH BBIpaXKEHa
yepe3 ero HopMaiibHOCTh: Cv= Mg/(2M,-V)=C./2=3/2=1,5Mo01b/1.
Hanee, xak u B mnpumepe 1.3., [uIs ompeneneHUs MPOLEHTHON KOHIIEHTPAllMK BbIOMpaeM
MIPOU3BOJILHBIN 00bEM pacTBopa, Harpumep 1., u HaXOJUM ero
maccy: (Ms+my)=p-V=1,17-1.10%=1170r.°
U3 ¢opmyner (1.1.) Haxogum maccy pactBopéHHOro BemiecTBa: My=Cm-M-V=1,5-138-1=207r, raue
M=138r/mo1b — monsiprast macca K2CO:s.
U, HaKOHEII, o bopmyne (1.3) omnpenensieM MIPOIICHTHYIO KOHIICHTPAIUIO
pactBopa: ®=ms/(Mz+m;)100%=(207/1170)100%=17,7%

KonTtpomnbHble 3a1aHus JUIs TPAKTUYECKON pabOThI

B cootBercTBHE ¢ Bammm nopsiIkoBEIM HOMEPOM B CIIUCKE TPYTIIIBI

(HoMep BapuaHTa COOTBETCTBYET MOcieAHeN 1udpe Baiero nopsiikoBoro Homepa)
BbIOEPUTE HOMEPA 33]]a4 U PELIUTE UX C MOSCHEHUSIMHU.

Howmep eapuanma

1,9,20

2,13,19

3,12,18

4,15,17

5,14,16

6,17,15

7,18,14

8,19,13

9,20,12

B|© X No|0 MW

0. 10,1,11

1. U3 15 xr 18%-Horo pactBopa npu oxiaxxaeHuu Boiaenuiaock 380 r conu. Yemy paBHa MaccoBast
J0J1s1 OXJIAKIEHHOI O pacTBopa’?
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2. YeMy paBHa MoJIsipHasi KOHIIEHTpalus 3kBuBaieHTa 25%-noro pactBopa NaOH mioTHOCTBIO
1,328 r/em®? K 1 1 3TOro0 pactBopa Npu6aBUId 6 J1 BOJBL. BEIUKMCINTE MACCOBYIO OO MOTYYEHHOTO
pactBopa.

3. U3 650 r 55%-nHoii cepHOW KHCHIOTHI BhimapuBanueMm yaamwinl80 r Boabl. UYemy paBHa
MaccoBasi J10Jis OCTaBILErocs pacTBopa?

4. Bpluucnure MOJISIPHYHO KOHLEHTPALMIO SKBUBAJIEHTA U MOJISIpHYIO KoHIeHTpauuto 20,8%-Horo
pactBopa HNO3 mnotHocThio 1,12 T/cM®. CKONBKO TPaMMOB KHCIOTHI COIEPKHUTCA B 7 JI 3TOTO
pactBopa?

5. BeruncnuTte MOJISIpHYIO, MOJISIPHYIO KOHLIEHTPALIMIO 9KBUBAJICHTA U MOJISUIBHYIO KOHIIEHTPALUU
26%-HOT0 pacTBOpa XJIOPH/IA ATOMUHHS IIIOTHOCTHIO 1,149 r/em®,

6. Cmemanu 400 r 20%-noro pactBopa u 600 r 40%-noro pactBopa NaCl. Uemy paBHa MaccoBas
JI0JIs TTOTYYEHHOTO pacTBopa’?

7. st ocaxxnenns B Bune AgCl Bcero cepebpa, comepskamerocs B 100 cm® pactBopa AgNOs,
norpebopanock 75 cm® pactBopa HCI ¢ MonspHO#i KoHIeHTpanuei >ksuBanenTta 0,3 mMons/n. Kakosa
MOJISIpHAsI KOHIIeHTparus 3kBuBasieHTa pactBopa AgNO3? Kakas macca AgCl Beimana B ocaiok?

8. Kakas macca HNOs3 conepxainack B pacTBOpe, €CiIi Ha HEHTpanu3auio ero norpedoBaiocs 50
cm® pactBopa NaOH ¢ monspHO#l koHIeHTpanueli sxuBanenta 0,3 momb/n? KakoB TUTp pacTBopa
NaOH?

9. Cmemanu 30 cm® 10%-Horo pactBopa HNO3 (1. 1,056 r/em®) u 150 cm® 30%-Horo pacTBOpa
HNOj3 (1. 1,184 r/cm®). BEIYHECINTE MACCOBYIO JI0JTIO HOTY4EHHOTO PACTBOPA.

10. Kakoit 06bem 45%-noro pactsopa KOH (m. 1,538 r/cm®) Tpebyercs mis NpUroTOBIEHHS 311
4%-noro pactopa (m1. 1,048 r/cm’)?

11. Kakyio maccy NaNOs HyxHO pactBoputTh B 300 r BoAbl, YyTOOBI IpUrOoTOBUTH 20%-HBIH
pactBop?

12. Ha HeiiTpanu3anuio 26 cM® pacTBOpa MIEI0UN ¢ MOJIAPHOI KOHIIGHTpaLuei sxBuBaienta 0,15
Mob/1 Tpebyercs 167 cm® pactBopa H2SO4. UeMy paBHBI MONSpHAs KOHIEHTPAIHMs SKBHUBAJICHTA U
tuTp pactBopa HoSO4?

13. Kaxkoii o0beM pacTBOpa KHCIOTHI C MOJSIPHOW KOHIEHTpamuend skuBajeHta 0,35 Moib/i
TpebyeTcs Ul HefiTpanu3amuy pacTsopa, cogepskamero 0,42 TNaOH B 40 cvm®?

14. Ha meiitpamm3anmio 1 1 pactBopa, comepsxkaimiero 1,25 r KOH, tpebyercs 50 cm® pactBopa
KHCJIOTHI. Beruncante MOISpHYIO KOHIIEHTPALNIO SKBUBAJIIEHTAa KHCIIOTHI.

15. Kakoii o6sem 18,01%-noro pactsopa HCI (mn. 1,100 r/cm®) TpeGyeTcst st HpUroTOBIEHHS 1
11 8,17%-noro pactsopa (1. 1,050 r/cms) ?

16. Kakoii o6sem 18%-Horo pactBopa kapbomara Hatpus (mwr. 1,105 r/cm®) Tpebyercs mms
npuroToBNeHHs 5 11 4%-Horo pactBopa (1. 1,02 r/cm’)?

17. CKOTBKO WM KAaKOTO BEIIECTBA OCTAHETCS B M30BITKe, ecinm K 75 cm® pactBopa HoSOs ¢
MOISPHON KOHIEHTpanueil sksuBatenta 0,5 Mons/1 nmpubasuth 125 cm® pactopa KOH ¢ MonspHOi
KOHIeHTpauuel 3xBuBanenTa 0,3 Mmonb/n?

18. Cmemanu 278 r 62%-Horo u 132 r 18%-Horo pactBopa cepHoil kucinotel. KakoBa maccoBas
JI0JIs TIOJTYYEHHOTO pacTBopa’?

19. K 4 1 10%-noro pactBopa HNO3 mnotHocThI0 1,054 r/cm® npubasumu 3 1 2%-Horo pacTsopa
TOI 7K€ KUCIOTHI MIOTHOCTHIO 1,009 r/cm®. BBIUMCIIHTE MACCOBYIO JIOTIO M MOJIAPHYIO KOHIIGHTPAIIHIO
MOJIy4EHHOT'0 pacTBOpa, 00beM KOTOPOTo paBeH 7 JI.

20. BerauciuTe MOJSIPHYIO KOHIICHTPALIUIO M MOJISIPHYIO KOHIIEHTPAIHIO YKBUBaNeHTa 28%-HOTO
pacTBOpa XJIOpHIa KalbIUs MIOTHOCTBIO 1,178 r/em®,

IIpakTu4yeckoe 3ansitue Ne6.
Peunrenne npakTuyecKkux 3aJaHuii Mo Kjiaccu(PUKAIUN, HOMEHKJIATYpe

XHUMHYECKHM (OpMYJIaM HEOPraHUYeCKUX BellecTB
Heﬂb paﬁOTbl: 3aKpCIUTh 3HAHUA HOMCHKIIATYPbl XUMHUYCCKNX BEIICCTB

Bapuanm Ne 1
21



1. HazoBure coemmuenus: Cu(NOsz)2, CuO, CO,, NaOH , SO, H2SO. CaSOs4, KOH, HCI,
HNO3z CaO, KCI.

2. V3 3amanus Ne 1 Beimumute GOpMyIIbl OKCHIOB.

3. CocTaBbTe POpPMYIBI BCEX BO3MOKHBIX OKCHJIOB IS Cleayromumx 3memenTos: Ca, S, O, Mg.

4. CocraBbTe (QOpMyIBl CIENYIONIMX coequHeHHi: okcun azoTa (I), rugpokcun Hatpus, cynbdar
Oapusi, OKCHJI MarHUsl, XJIOPU]] AITFOMHHHUS.

Bapuanm Ne 2

1. Hazosure coemmuenusi: BaCly, H2SiO3z, H3POs, BaO, H>SO3, AICIl3, Ba(OH)2, KNOz CaCOs,
Fe(OH)z2, Na20O, P20s

2. W3 3amanust Ne 1 Beimumute GopMyIibl COJIEH.

3. CocTaBbTe POpMYIBI BCEX BO3MOKHBIX OKCHJIOB JJis cienyromux dnmemenToB: C, Al, N, Fe.

4. CocrtaBbTe (OPMYIIBI CIEIYIONIMX COCAMHEHUN: (TOPOBOJOPOJAHAS KHUCIOTAa, TUIPOKCHUI Oapus,
Hutpat meau, okcun xenesa (I11), okenn kpemuus

Bapuanm Ne 3

1. HazoBute coemunenus: Ba(NOz),, MgO, CO;, NaOH, HNO,, ZnO, NacCl,
SO3,H2S04,BaSOy, LIOH, HCI,

2. U3 3apanud Ne 1 Bpimuiute Gopmysibl KUCIIOT.

3. CocraBbTe (pOpMyJIBI BCcEX BO3ZMOKHBIX OKCUAOB /I cienyromux auemenTos: K, Cl, Mg, Ba.

4. CocraBbTe (OpMYINIBI CIEAYIOUIMX COCAWHEHWA: TUIAPOKCHI IIMHKA, OKCHJ aJTIOMHHUS,
CepOBOZOPOAHAs KUCIIOTA, OKCHJI BOJOPOa, HUTPAT MEH.

Bapuanm Ne 4

1. Hasosure coequnenus: KoO, P203, MgCly, H2SO3 "H3PO4 :NaxCOs3, Fe(OH)3ZnO,

H2SO4, FeCls, Ca(OH)2, NaNO3

W3 3apanus Ne 1 Beimuimte Gpopmyssl OCHOBAaHUH.

CocraBbTe POpMYIIBI BCEX BOZMOXHBIX OKCHUJIOB I CIIEAYIOMIMX daeMeHToB: Si, Al, N, Li

4. CoctaBbTe (GOpMYIBl CIEAYIOUUX COSAMHEHMIA: THUAPOKCUI altoMHUHUSA, OKcup yriepoma (IV),
KapOOHAT KaJbIMs, OKCUJ HATPHsI, XJIOPOBOJAOPOIHAS KUCIIOTA.

wn

Tema 3.2. ®U3NKO-XHMHYECKHE CBOMCTBA HEOPraHuIE€CKMUX BEUIECTB

IIpakTuyeckoe 3ansaTue Ne/.
CocraB/ieHHe YPAaBHEHUI XMMUYECKHX PeaKI Uil ¢ y4aCTHEM MPOCTBIX U CJIOKHbBIX
HEOPraHM4ecKMX BellecTB
IeJsb: 3aKkpenuTh 3HaHU O MPAaBUIIAX COCTABIEHUS XUMUYECKUX PEAKLUN

Xumuueckue ypaeHeéHue u xumuuecKue peakuuu

XUMHYECKUE YPABHEHHS SIBIISIOTCS OTPAXKEHUEM XMMHUUYECKHX peaKIuil. Xumuueckumu peakyuamu
Ha3vléamca maxue A61eHus, 6 npoyecce KOMOPbIX NPOUCXOOUM npespauieHue 0OHUX 6CULECNE 6
opyzue.

JIJ1st HarJISITHOCTH TIPUBEAEM HECKOJIBKO YPaBHEHHUH, OTPaKAIOMIUX MPOIECCHI PEaKIMi COSTUHEHNUS, B
nporiecce Kotopbix noiydatorcs xmopua Hatpusi (NaCl), xaopua nunka (ZnCly), ocagok xJjopuaa
cepeopa (AgCl), xaopua amomunus (AlCl3)

Clz +2Na = 2NaCl CuClz+ Zn=ZnCl2+ Cu AgNOs3
+ KCI = AgCl+ 2KNOs
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3HCI+ AI(OH)s = AICI3 + 3H20

K peaxkyuam 3amewienus omuocamca makue, npu 0cyu{ecmeienuu KOmopou amomsvl RPoCcmozo
eeujecmea 3amewarom amomobl 00H020 U3 IJIEMEHNO06 6 CTLONHCHOM éeujecmee. B ipumMepe (5) aTombl
uHKa 3aMeniaoT u3 pactopa CuClz aroMbl MeAH, IPU 3TOM LIMHK MEPEXOAUT B PACTBOPUMYIO COJIb
ZnCl,, a Mesib BBIACISIETCS U3 PACTBOPA B METAJUIMYECKOM COCTOSIHUH.

K peakyusam oOmena ommocamca makue peakyuu, npu KOMOpbIX 064 CIONCHBLIX 6eUiecmea
oomenusaromen ceoumu cocmagnuvimu wacmamu.B crydae peakunu (6) pacrBopumsie conu AgNOs
u KCl npu cimBanum oboux pacTBOpoB 00pa3yroT HepacTBopuMbIid ocanok conu AgCl. Ilpu stom
OHU OOMEHMBAIOTCS CBOUMH COCTABHBIMU YACTSIMH — Kamuonamu u anuonamu. Karnons! kamas K*
nprcoeuHA0TCs K anuonaM NOs, a katuonsl cepedpa Ag* — k annonam Cl™.

K ocob6omy, uacTHOMY cityuaro, peakiuii oOMeHa OTHOCUTCS PeaKIusi HeUTpain3alyi.

K peakyuam neiimpanuzayuu OmHocamca maxkue peaKyuu, 8 npoyecce KOmopvlx KUC10myl
peazupyrom ¢ 0CHOBAHUAMU, & pe3yibmame 00pazyemcsa coip U 60da. B ipumepe colsiHasi KUCIOTa
HCI, pearupys ¢ ochoBanuem Al(OH)3 o6pasyet conb AICI3 1 Boay. IIpu 3TOM KaTHOHBI aTFOMUHUS
APR* or ochoBammsi oOMenuBarorTcsi ¢ ammonamu Cl° or kucimotel. B wmTore MPOUCXOJIUT
HelTpaJau3anms COJAHOM KUCJIOTHI.

K peaxuusam paznoscenus omuocamcsa maxue, npu KOMopom u3 00H020 CI0HCHOZ0 00PaA3yIOmcs
08a u Honee HOGLIX NPOCMBIX UTIU CLOHCHBIX 8eUiecme, HO (oJiee npocmozo cocmaed. B kadectse
peaKIHii MOYKHO IPUBECTH TaKUE, B MPOIECCE KOTOPHIX pasiaratoTcs

1). Hutpat xanusa(KNO3) ¢ oopasoBanuem mutputa kanus (KNO2) u kucinopoaa (O2);

2). TMlepmanranar kaaus (KMnOgs): obpasyrorcst manranat kamus (KoMnOs), oxkcma mapranma
(MnO2) u xucnopoxa (0O2);

3). KapOonar Kajpliusi WM MpamMop; B mpoiiecce oOpasytorcs yriaekuciablid raz (CO2) u okcun
kajabuua (CaO)

2KNO3 =2KNO, + O

2KMnQOg4 = KoMnOgy + MnO: + 02

CaCO3 =Ca0O +

B peakuuu (8) u3 ClI0XKHOTO BelecTBa 00pa3yeTcst OHO CIOKHOE M OJHO mpoctoe. B peakimu (9) —
JIBa CIIOKHBIX U OJHO mpoctoe. B peakiuu (10) — 1Ba CIOXHBIX BEIIECTBA , HO 00JIE€ MPOCTHIX IO
COCTaBYy

PaznoxxeHnro moaBepraroTCs BCe KJIACCHI CIOKHBIX BEUIECTB:

1). Oxcunsl: okeun cepedopa 2Ag.0 = 4Ag + O2

2). l'uapokcupt: ruapokcun xkeiae3a 2Fe(OH)s = Fe;O3 + 3H20

3). Kucnotsr: cepuasi kucaora H,SO4 = SOz + H2O

4). Conu: kapoonart kaabuusa CaCO3z = CaO + CO2

5). Oprannueckue BelecTBa: CNMPTOBOe OpPoKeHHe IJII0KO3bI

3aganus:
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1. Kaxas peaxyus: coedunenusi, paziodcenuss, 3ameujenHusi uiu O0OMEeHAd NPouUCXooum npu
00pazosanuu 800bi:

a) B pe3yJbTaTe TOPeHUs BOJIOPOIa Ha BO3IYXE;

0) B pe3yabTaTe B3auMOIeHCTBUS Bogopoaa ¢ okcuaoM meau (11);

B) B pe3yibTaTe HarpeBanus rugpokcua xenesa (I1);

T') IpY B3aUMOJICHCTBUY TUAPOKApOOHATA KaJHsl C TUAPOKCHIOM KaJusl.

2. 3axkoHuume ypagueHus peaxyuil, paccmasbme KoIP@uyueHmvl U HA308ume, K KAKOMY MUmny

OMHOCAMCS OAHHblE YPABHEHUS. PeaKyull, 3anuuiume YpasHeHus peakyull medxicoy 21eKmpoiumamu 6
UOHHOM 6uoe:

1) Al+ 02 — 5) Cr(OH); +NaOH —
2) Cr(OH)3 6) NazS + HCl —

3) Cu+ AgNO3 — 7) FeCl, + NaOH —
4) Pb(NOs)2 + KI — 8) H2S04 +NaOH —

IIpakTnyeckoe 3ansaTue 8.
Pemenue 3a1a4 Ha reHeTHYECKYIO CBA3b MEKIY KJIACCAMHU COeTHHEHHSI

I'eneTnyeckas CBS3b — OTO CBA3b MCXKAY KiIacCcaMu COCHHHGHHﬁ, oTpaxaromasd BO3MOKHOCTb
IMpeBpalICHUA BCUICCTBA OAHOTO KJIaCcCa B BEIICCTBO APYroro Kjacca.

MeHeTMUHeckas cBA3bL Me>IK Yy

KInaccamMmm HeopraHm41eckKmx
coeaHeHummMm

MeTann HemeTtTann
1 1
OcHOBHOM OKCW1/A, KMMcrmoTHbIN OKCW1O,
1 ' 1
OcHOBaHUMneEe Kununcnora
T COJI
Gy MyShared

33]13"]“ H YIIPA*KHEHUS K TEME

«I'eHeTHYECKAsA B3aNMOCBSA3b Me)K):[y OCHOBHBIMH KJIacCaMM HeopFaHI/I‘IGCKI/IX coeH“HeHHﬁ»
l.PaCHpeI[eJII/ITe HEOPTraHNYCCKUEC BCIUICCTBA IO Ki1aCcCaM: OKCHUIbl, OCHOBaHHW, KUCJIOTHI, COJIN:

CuO, NaNOs, HCIO4, NazS, KCIO3, Fe(OH),, H2COs3, HCI, HBr, NaOH, HgO, AgCl, H20 Al(OH)3,
P>05, KMnO;4

2. VKaxuTe TPYNIy BEIIeCTB, COCTOSIIYIO TOIBKO U3 POPMYII CPEAHUX COJICH :
A K3POs, CUOHNOg; b CaCOs, NaCl;

B Mg(ClOg4)2, LIHSO4; I' ZnOHNO,, CuOHCI,

3.YKaxuTe TpyIIy BEIIeCTB, COCTOSIIYIO TOIBKO U3 (OPMYI KUCIBIX COJEH:
A K3PO4, CUOHNO3; b Ca(HCO:s3)2, NaCl;

B ZnOHNO_, CuOHCI; T" Ba(HSO3)2 , KHSO4
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4 YkaxkuTe mapy BeIIecTB, KOTOpPbIe B3aUMOCHCTBYIOT C HUTpATOM cepedpa (B pacTBOpax):

A AICl3, KNO3 b HCI, Zn(NO3):
B KCI,  K3zPOsT KNO3, , KoCOs

5.0mnpenenuTe MeTal, KOTOPBIA 00pa3yer ¢ xjaopom coiib coctaBa MeCls
A Al; B Mn; B Ag; I' Cu.

6.0mpenenute 00y cymMMmy Ko3()(UIMEHTOB B ypaBHEHHWU PEAKIUU TUIPOKCHIA ATIOMHUHHS C

CEpHOI KUCIIOTOM ¢ 00pa30BaHUEM CpPEIHEH COMH.

7.0npenenute BemmecTBo «X» B cxeme npespamenuii: CO—X —Na2CO:s.
A NaHCO3 b H.CO3B CO2I"' NaOH

8.PactBop HuTpara cepebpa («Anckoro kamHs») (1) BcTymaer B peakuuio ¢ mortamom  (2);
oOpa3zoBaBmmiics ocanok (3) oTGUIBTPOBATU U MPOKATMIN; BBIACITUICS OMaropoaHbii metamn (4),
KOTOPBIH MOXET 00pa3oBaThCs MPH PA3IOKCHHHU CaMOro «AJICKOTO KaMHs». Onpenenure GopMyIibl

BEIIIECTB B MPEIJI0KCHHOM BBIIIIE TTOCIICA0BATEILHOCTH.
A K2CO3b AgNO3 B Ag.COsT™ Ag

9.Pacnonosxurte COCJIMHEHHUS B COOTBETCTBHMU CO CXEMOU npeBpameHm“I: KHUCJIOTHBIN OKCHg —

KHUCJIOTa — COJIb — OCHOBHBIM OKCHUJL

A CuO B Cu(NOgz)2 B HNO3I" N2Os

10.YcraHoBuTEe MOCIENOBATEIBHOCTh XUMHYECKUX (OPMYNT BEHIECTB B IIEMOYKE
HEMeTaJula B KUCIIYIO COJIb.
A NaH2PO4 b P205 B NasPO4T" P

11.YcranoBuTe MNOCIENOBATENBHOCTh XUMHYECKHX (OPMyJ BEIIECTB B IIEMOYKE
TUIPOKCHUJIA B COJIb.
A FeCl, B Fe(OH): B Fe2O3 T Fe

12.CocraBbTe ypaBHEHHs PEAKIIMH 110 HIXKE PHUBEIEHHBIM CXEMaM:

a) Na — NaOH — NaCl — NaNO36) K — KOH — K>S04 — KCl

B) Mg — MgO — Mg(NO3)2 —»Mg(OH)2 ) Fe — FeCl2 — Fe(OH)2 — FeSO4
1) Si — SiO2 — NaySiOz — H2SiOsz¢) Al(OH)z — Al(NO3z)3s — Al203 — AICI3
x) Al2Sz — SO2 — NaxSO3 — S023) ZnS — ZnO — NaZn0z — ZnCly

13.Hanuuure ypaBHESIHUS PEAKIIMI, KOTOPbIE IPOMCXOSAT IPU TAKUX MPEBPANIEHUAX
a) ZnO — Zn(OH)2 — Na2Zn0O2— Zn(NO3)2 6) Zn — ZnO — Zn(NO3)2 — ZnO

B) Na2O — NaOH — Na>SO4 — NaNOs 1) P — P205 — NazPOs4 — Baz(POs):

1) FeCls — ? — Fe;03 — FeClse) N2 — NO — NO2 — HNO3

%) SO3 — H2SO4 — K2SO4 — KCI 3) CO2 — CaCO3 — CaO — CaCl»

14. TIpeaioxuTe ypaBHEHUS PEAKIMI JUIs OCYIIECTBICHUS LIEMOYEK TPEBPAILCHUI:
a) Cu — CuSO4 — ? — CuO — Cu — CuCl;

6) Ca — Ca(OH)2 — CaCO3 — CaO — CaClz — Ca(NOs)2

B) AICl3 — Al — AI(NO3)s — Al(OH)z — Al,O3 — NaAlO»

r) Cl2 —» HCI — FeCl3 — Fe(OH)3 — Fe203 — Fe

1) P20s — H3PO4 — Mg3(POs)2 — MgS0O4 — MgCl2 — Mg

¢) Na2CO3 — CO2 — CaCO3z — Ca(HCO3)2 — CO2
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15.CocTaBbTe MOJEKYIISIPHBIE YPABHEHUS PEAKIMH ISl OCYIIECTBICHUS MPEBPAIICHUHN 110 CXEMaM:

a) autpat meau(Il) —oxcun meau (I1) — xmopun meau (1) — ruppoxcun meau (1) — okcua menu
(II) — xaopun menu (II) — murpar menu (II) — cynedart meau (II) — cynbsdat Gapus;

0) okcun hochopa (V) — oprodochopnas kucinora — oprodocdar HaTpusi— Turuapooprodocdar
HaTpusi — ruapoopTodocdar Harpus;

B) Meap — cynbdat meau (II) — xmopun meau (II) — aurpar menu (1) — oxcun meau (I1) —menp;
r) a3oTHas kucinota — Hutpat meau (II) — azoTHas kucinora — HUTpAT cepedpa— XJopu cepedpa;
1) ¢ochun — oxcun dpocdopa (V) — oprodochopHas kuciora — oprodocdar HATpUs — HUTPAT
HATpUS;

e) xxene3o — xyopu xkenesa (II) — ruapokcun xenesa (1) — ruapokcun xenesa (I11) — oxcup
xenesa (111);

) XJIOPHUJI ITUHKA — THIPOKCHUJI IUHKA — [TUHKAT KaJus — CyIb(ar MUHKA — THIPOKCUJI IUHKA —>
OKCH/JI INHKA;

3) MarHuii — OKCHJI MarHusi — kapOoHaT Marausi — okcuj yriepoaa (IV) okcug — xapOoHar
KaJIbIUsl — OKCH/JI KaJIbITHS;

1) AJFOMHHAN — OKCHUJI AIFOMUHUSI — METAQIFOMUHAT HATPUS — XJIOPUJI ATFOMUHUS — THIPOKCH]T
QTFOMHUHHS — TETPAruAPOKCOATIOMUHAT HATPUS.

16.Harmummre d9eTbipe HEOAHOTHITHBIX YPAaBHEHHS XMMHUYECKHX PEaKIHi, B pPE3ylbTaTe KOTOPBIX
oOpa3yercs:

a) okcua yriepona (IV) 6) oxcun cepoi(IV) B) ruapokcua HaTpus

') THAPOKCHU Kanus 1) cyibdat xenesa (1) e) okcun anroMmunus

x) okeug menu (1) 3) xnopun HaTpus n) Hoaua aTFOMUHUS

17.J1aHbl BemiecTBa: COJISTHAs KHUCIIOTA, OKCHJ KalbIlus, NUHK, Boaa, okcua meau (II). Kak moxxHO
MOJIYYUTh W3 HUX M MPOIYKTOB MX B3aMMOJCHCTBHS JBa MPOCTHIX U YETHIPE CIOXKHBIX BellecTBa?
3anumniMTe COOTBETCTBYIOIINE YPABHEHUSI XUMUUYECKUX PEAKITUH.

18.Jlanbl BeiecTBa: HUTPAT HATPUS, COJIsIHAsL KUCIIOTa, HUHK, okcua meau (II). Kak moxHO nmonyuuth
U3 HUX U NPOAYKTOB MX B3aUMOJACWMCTBMSI B MPOCTBIX U YETHIPE CIIOKHBIX BeIllecTBa? 3alHIIUTE
COOTBETCTBYIOIINE YPAaBHEHHS] XUMHUECKUX PEAKIIMIA.

19.[1ansl BemiecTBa: cepHasi KUCJIOTA, Boja, MUHK, okcua Meau (I1). Kak MOXXHO MONy4YuTh U3 HUX H
MPOAYKTOB HMX B3aUMOJECHCTBUS JBa MPOCTBIX M YETBHIPE CIOXKHBIX BeniecTBa? 3aluIInTe
COOTBETCTBYIOIINE YPAaBHEHUSI XUMHUECKUX PEAKITHH.

20.[Janbl BemiecTBa: a30THAsl KUCIOTA, CONsHAs KUCIOTa, 1UHK, ruapokcua meau (II). Kak moxxHO
MOJIYYUTh W3 HUX U MPOAYKTOB HMX B3aUMOJEHMCTBUS JBa MPOCTBIX M YETHIPE CIIOKHBIX BellecTBa?
3anuiuTe COOTBETCTBYIOLIUE YPAaBHEHHSI XUMUYECKUX PEaKIUil.

21.JlaHbl BemecTBa: COJITHAsi KMCIIOTa, MarHui, Boaa, ruapokcus xenesa (I1I). Kak MoxxHO momydnTs
U3 HUX U NPOAYKTOB MX B3aUMOACHMCTBMSI [Ba MPOCTBIX U YETHIPE CIOKHBIX BEIIECTBA? 3alUIINTE
COOTBETCTBYIOIIME YPABHEHHS] XUMHUECKUX PEAKIIMIA.

22 JlaHbl BellecTBa: THAPOKCU HATPHs, amoMUHUM, cyiabdar meau(Il). Kak MOXHO momyuuTs U3 HUX
U TPONYKTOB HUX B3aMMOIEHCTBHS JBa MPOCTHIX M YEThIpE CIOXKHBIX BemiecTBa? 3amuIIuTe
COOTBETCTBYIOIIUE YPABHEHUS XUMUUYECKUX PEAKLIUN.

23.IlpennoxuTre LENOYKY MPEBpAIICHUl M COCTAaBbTE COOTBETCTBYIOIIME YPABHEHMS] XUMUUYECKHX
peaKkuuii:
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METaJNI — OCHOBHBIM OKCuJa — mejiIo4b — COJIb — KHCJIOTHBIN OKCHJ — KHCJIOTa

24 IlpenyoxuTe LENOYKY IPEBPAIIEHH M COCTAaBbTE€ COOTBETCTBYIOLIME YPAaBHEHUS XMUMHYECKUX
peaKkuuii:
HEMETaJl — KUCJIOTHBIA OKCUJl — KHCIJIOTAa — COJIb — OCHOBAHUE

25.1lpeanoxute LENOYKY MPEBpAIIEHUH M COCTaBbTE COOTBETCTBYIOILME YPAaBHEHUS XHMHUYECKHX
peaKkuuii:

amM(OTepHBINA THAPOKCUA — aM(OTEPHBIN OKCUI — COJIb—> OCHOBHBIN OKCHJ

26.YcTaHOBHUTE TEHETUYECKYIO LIETIOUKY IosiyueHus xyopuaa meau (1), ncxons ¢ meau:

a) CuSO4 6) CuO B) Cur) Cu(OH)2

27 ITokaxute pazHooOpa3ue crocoOOB MoayyeHHs (He MeHee YeThlpex) Xjaopuaa Kaiabiusa. CocTaBbTe
COOTBETCTBYIOIIME YPABHEHUSI XUMUUYECKUX PEAKLIUN.

28.ITokaxkute pasHOOOpa3ue CrocoOOB TMONy4YeHHS (HE MeEHee 4YeThIpex) KapOOoHaTa KallbIIHs.
CocTaBbTe COOTBETCTBYIOLINE YPABHEHHSI XUMUYECKUX PEAKIUH.

29.Ilokaxkute pasHOOOpazue CrocoOOB TONy4YeHHUs (HE MEHEee YEeThIpeX) THIPOKCHIA KabIIMsl.
CocTaBbTe COOTBETCTBYIOLINE YPABHEHUSI XUMUUYECKUX PEAKIIUM.

30.ITokaxure pazHoOOpasue crocoOoB monydenus (He MeHee yetbipex) xiopuaa menu (II). CocraBpTe
COOTBETCTBYIOIINE YPABHEHHS XUMHUYECKHUX PEAKLIUI.

31.IlpuBeaure o OJHOMY IIPUMEPY MOTYUEHHUS COJIEH:
a) peakiueit 3amMenIeHus; 0) peakiuei CoeMHCHHIS,
B) peakuueil 0OMeHa; ') peaklue HeUTpaaInu3aiuu

32.VKaxkuTe KUCIOTY, BCE COIIM KOTOPOil paCTBOPUMEIL B BOJIE:
a) HCI 6) HNOs3 B) H2CO3 r)H2SO04 1) HoS

33. O003HaYbTE peaKkuio, B pe3yabTaTe KOTOPOH MOXKHO NoayuuTh HUTpAT Menu (11)
a) HUTpaT LMHKa + MeJb 0) HUTpaT cepedpa + Menpb

B) HUTpAT aJIIOMUHUS + MeJIb T') HUTPAT Kanus + MeJb

34.YkaxuTe BelIecTBO, KOTOPOE B3aUMOAECHCTBYET C XJIOPUAOM ATFOMUHUS

a) cyabdar kaaus 0) HUTpaT cepedpa B) HUTPAT IIMHKA ) Cyabdart cepedpa

35. O003HaYbTE peaKiuio, B pe3yabTaTe KOTOPO MOXKHO OMYyYUTh opToocdaT HHKA
a) XJIopuJ IIMHKa + oprodocdar Maruus

0) cunukat uMHKa + oprodocdar MarHus

B) cyib(u nMHKa + opTodocdar MarHus

T') HUTpAT IIMHKA + opTodocdaT Kamus

1) kKapOoHat 11HKa + okcuJ pochopa (V)

36.YKkaxuTe METaUNINYECKUN DIJIEMEHT, KOTOPBIA BBITECHSET aJlOMUHUN W3 pacTBOpa HUTpara
AIIOMHUHHUS a) jkeJie30 0) MarHuil B) MeJb T) cepedpo 1) Kaauit

37.YKaxkuTe BEeIEeCTBO, KOTOPOE PEATUPYET € XJIOPUIOM ATFOMUHUS
a) KOH 6) HNOs3 B) CuO r) Zn(NO3)2 1) Cu(OH):

38.Ykaxxute nmapsl BELIECTB, KOTOpPBIE pearupyrot ¢ cyibhatom menu (II)
a) xesne3o u ruapokeun xxenesa (11I) 6) runpoxcua HaTpUst U HUHK
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B) XJIOPH]] MarHHsI U AIFOMUHHIA T) HUTPAT [IUHKA U ITUHK

39.0npenenure BemectBa X u X1 B cxeme peakuuu CuClz + X — Cu(OH)2 |+ X1
a) Fe(OH)3, FeCl3 6) Zn(OH)2, ZnCl; B)KOH, KCl r) H20, HCI

40. Onpenenute BemectBa X 1 X1 B cxeme peakiuun MgClo + X — Mga(PO4)2+ X1
a) Zn3(PO4)3, ZnCl2 6) AIPO4, AlICI3B)K3PO4, KCI 1) Cuz(POs4)2, CuCl,
41.0Onpenenure BemectBa X U X1 B cxeme peakiun X + KOH — Zn(OH)2 + X

a) oprodocdar nuHKa, oprodocdar Kanus 0) CHIMKAT IUHKA, CUITUKAT KaJIHsI

B) KapOOHAT LIMHKA, KApOOHAT KaJusl T') Cyab(aT HUHKA, CyabhaT Kalus

42 .Onpenenure BemectBa X U X1 B cxeme peakiuu X + CU(NO3)2 — Zn(NO3)2 + X1
a) xjopun 1uHKa, xiaopua meau (I1I) 6) nuak, Measb
B) xyopun uuHka, xiaopug meau (I) r) cynsdar nunka, cynsdar meau (II)

43.0Onpenenure BemectBa X 1 X1 B cxeme peakiuu ZnO — X — X3 — Zn(OH)Cl

a) Zn, Zn(OH), 6) Zn(OH)2, ZnCl; B) Zn(NO3)2, ZnO 1) ZnCl2, Zn(OH):

44 Onpenenure BeniectBa X u X1 B cxeme peaknuu Fes04 — X — FeCls — X1 — Fe203

a) FeO, Fe(OH)36) Fe(NOs)s, Fe(OH)2 B) Fe, Fe(OH)ar) Fe, FeO

45.0Onpenenure BemectBa X U X1 B cxeme peakiuu Fe(NOz)3 — X — Feo03 — X1 — FeCly
a) ) Fe, FeSO4 6) Fe(NO»)2, FeO B) FeO , FeClsr) Fe(OH)s, Fe

46. Onpenenure BenectBa X U X1 B cxeme peakuun CuSO4 — X — X1 — CuClp

a) CuClz, CuO 6) Cu(OH)2, CuO B) Cu(NO3)2, Cu20 r) Cu, Cu(OH):

47.Y cTaHOBUTE COOTBETCTBHE Kilacca coyu ee hopmyiie
1 ocaoBHas coib A NazPOq

2 kucnas coib b KAI(SO4)3

3 cpeawsist conb B K3[Al(OH)s]

4 xommuiekcHas coib I' CuOHCI

J1 NaH2POu4

48.YcTaHOBUTE COOTBETCTBHE MEXKIY COJIbIO M MAapoOi BEIIECTB, KOTOPhIE HEOOXOIMMO HCIOJIb30BaTh
JUISL €€ TTOJTyYEHUs

1 AgsPO4 A Cal m HNOs3

2 Ca(NOs3), b CaCO3 u H2SO4

3 MgCl> B AgNO3 1 H3PO4

4 Na2COs3 I' NaOH u CO2

JI Mg(OH)2u HCI

49.YCcTaHOBHTE COOTBETCTBUE MEXKIY COJIBIO U TTAPOH BEIIECTB, KOTOPBIE HEOOXOIMMO HCITOJIE30BATh
JUISL €€ TTOTyYEHUs

1 Fe(NO3)3 A Fe2(S04)3 u Ba(NO3)2

2 Mg3(PO4)2 b Ba(NO3)2 u Na2CO3

3 BaCO3 B MgCO3 u Ba3(P04)2

4 BaSO4 T" K3PO4 u MgClI2

J1 Ba3(PO4)2 u Na2CO3

50./JonuinTe cXeMbl U COCTABbTE XUMHUYECKHE YPABHEHUS:
a) HgSO4 + Mg — 6) Pb(NO3)2 + H2SO4 —

B) SrSO3 + HBr — r) K3P0O4 + CaCl2 —

1) CrSO4 + KOH — e) MgS0O3 —

51. BmecTo Touek HanmumuTe GOPMYIIbI COJICH U 3alUIINTE YPABHEHUS XUMHUYECKUX PEaKIIHii:
a)..tMn—..+Cu;6)..+Hl— ... + HNO3;
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B)... + H2S04 — ... + CO21 + H20; 1) ... + Ba(OH)2 — Fe(OH)2|+ ...;

IIpakTnyeckoe 3ansiTue 9.
Pemenne 3a7a4 Ha XUMH4YeCKHe CBOMCTBA MeTA/VIOB U HEMETAJIJIOB
Lenb paboThL: 3aKPEeNUTh HABBIKK B PELICHUH 33124
[Tpumep 1. Beruncaute maccy ocazika, OJIy4eHHOIO JEHCTBUEM pacTBOpa, COAEPIKAILErO
8 I' cynwdara meau (1), Ha pacTBOp, conepkamuii 10 r TuaApOKCHIA HATPHS.
KonnyectBa, Macchl 1 00beMbI (JUIsI Fa30B) PEareHTOB HE BCETAa OepyTCsi CTEXMOMETPUUYECKUMH, T.€. B
COOTBETCTBHUH C YPAaBHEHUEM PEAKIIMH U PACUECTHBIM YPABHEHUEM.
Yarie onuH peareHT OepeTcst B U30BITKE, a CIE0BATEIbHO, IPYTroi PeareHT OKaKeTCs B HEJOCTATKE.
N30bITOK peareHTa BCTYIATh B PEAKIIUIO HE Oy/IeT.
Pacder nmomydaemMbIx KOJIMYECTB, Macc U 00bEMOB (J1s1 Ta30B) MPOYKTOB MPOBOISAT TOIBKO IO
peareHTy B HEJJOCTaTKe.

ITocienoBaTeIbHOCTH JCHCTBUH IIpumep BBINOTHEHUS AeHCTBUHI

1.3anumure ycnoBue U TpeboBanue | JlaHo:
3ajaud ¢ nomomibto  oOmenpuHAThIX | m(CuSO4)=8r
0003HaYeHHI m(NaOH)=10r
Haiitu:

m(Cu(OH)y)-?

2.CocraBbTe  ypaBHEHHE XuUMHUYecKoi | Pemienue:
peakuuu CuSO4+ 2NaOH — Cu(OH)2 + Na;SO4

3.B ypaBHenuu mnomuepkuute (opmyssl | CuSO4+ 2NaOH — Cu(OH)2 + NaxSO4
BEIIECTB, KOTOPBIC 3alKCaHbl B «JlaHO» U
«Haiitn»

4Ilon  momuepkuyThiMu  dopmynamu | CuSO4+ 2NaOH — Cu(OH)z + Na;SO4
MOJIMUCATh 10 KOAPPHUIHUCHTAM «MOJTHY 1 Motb 2 Motb 1 MorTb

S5Ilon  dopmynoit  BemectBa, Maccy | CuSO4+ 2NaOH — Cu(OH), + Na2SO4
KOTOpOFO Haao HaﬁTI/I IIOCTaBUM X MOIJIb 1 mois 2 Monb 1 MOJIB

X MOJIb

6.BbIunciuTe KOJIWYECTBO BEHIECTB N,
KOTOpBIE 3alucanbl B «JlaHo».

7. Iloamumure HalIeHHOE n mox | CuSO4+ 2NaOH — Cu(OH)2 + Na2:SO4
q)OpMyJ'IaMI/I 9TUX BCHICCTB 1 MoJb 2 Moib 1 MOJIb

0,05 mo76 0,25 MOIIB X MOJTH

8. Haiigure, Kakoe U3 HCXOIHBIX
BemectB CuSO4 uau NaOH B3sato B
M30bITKE, COCTaBUB MPOMOPIHIO (X MOXKHO
noactasuTh Wik nox CuSO4 nnu NaOH)

9.Bbipazum x yxe uepe3 CuSOa. CuSO4 + 2NaOH — Cu(OH); + Na2S04

1 MoJb 2 mMoss 1 MoJIb

0,05 Moa1b 0,25 MONTL X MOJIb

10.13 MOJTY4EHHOMN IIPOITOPIIUH | 1 moms | Mob
BBIPA3UTH X 0,05 MOJIb X MOJTB
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

X = -
310 KosmuecTBo BerecTBa n(Cu(OH)2)

11.3sas  n(Cu(OH)2) wHaitaure wmaccy | m=nM

Cu(OH)2 m(Cu(OH)2)=n (Cu(OH)2) M (Cu(OH)>)
M (Cu(OH).) =64+17 =98r/M0I1b
m(Cu(OH)2)=0,05 r/Mmoa=4,91

12.3anummuTe OTBET OtBet: m(Cu(OH)2)=4,9r

Pewiume 3a0auu
BHUMAHHE! Ycnogue 3a0au neodxo0umo cnucoviéans.
3aoaua 1.

PaccuuTaiite Maccy ocaaka, KOTopas 00pa3yercsi IpH CIMBAaHUU PAaCTBOPOB, OJMH M3 KOTOPBIX
conepkuT 260 r HuTpaTa 6apus, a BTopoii 220 r cynbsdara Kaausl.

K pactBopy, B kotopom Haxomutcsi 42,6 T HUTpara allOMHUHHS, NPWIMIM PacTBOP,
conepkamuii 16 r rugpokcuaa Hatpusi. Paccuuraiite Maccy 00pa3oBaBIIerocsi ocajka.

Kakoit 00béM Taza (H.y.) BBIIEISETCS, €CIU K PacTBOpy, cojaepxamiemy 53 r kapOoHaTa
HATpusl, IPWIKTH PACTBOP, cojiepKaiuii 80 T a30THON KUCIOTHI?

Paccuuraiite, kakas mMacca HUTpaTa MarHus MOJIy4MTCA NpU B3aumojeiictBuu 20 r okcuja
MarHusi ¢ pacTBOpPOM, cojiepkaium 94,5 r a30THON KUCITIOTHI.

K pactBopy, comepxkamemy 40 r cynbdpara meau (II) mpubaBmmm 12 T KeNe3HBIX OMMIOK.
Paccunraiite Maccy BbIIETUBIICHCS METH.

Omnpexpenute Maccy ocajka, KOTopas o0pa3yercsi IpH CIMBaHUH pacTBopa, coaepskamiero 0,75
r xJjopuaa 6apus u pactBopa, conepxaiiero 0,8 T cynbdara HaTpuUs.

K pactBopy, B koropom Haxomutcsi 20 r cynbgpara xenesa (III) npummnm pactBop,
coJiep>KalIuii 6T r’uAPOKCUAa HAaTpusl. BerarcnuTh Maccy 00pa3oBaBIIEToOCs OCaIKa.

K pactBopy, conepxamemy 16 r cynsdpara meau (II), mpubaumu 12 r KeNe3HBIX OMMUIIOK.
Kakas macca Meau BeIIENUTCS TTPH STOM?

KakoBa wmacca ocamgka, oOpasyrolierocss Mpu CIMBAaHUK pacTBopa cojepxamiero 40 r
THJIPOKCHUIAa HATPHS C PACTBOPOM, coziepkaiuM 3 Motk cyibdara menu (1I)?

Kaxko#t 00b€M Taza(H.y.) BBIASIHUTCS TPH CIMBAHUM PACTBOpA, COJAEpXkAIIEro 45 T COJSHON
KHCJIOTHI C pacTBOPOM KapOoHaTa HaTpus, conepkamum 0,5 Moib 3Toi conu?

Cnunu pacTBop, B KOTOPOM HaxoJguTcsi 4 T' CEpHOM KHUCIIOTBI C pacTBOPOM HHUTpara Oapus,
cogepxxauum 2,61 r conu. Paccunraiite maccy 06pa3zoBaBILIerocst ocaika.

10 r oxcuaa marHusi oOpabotanu pacTBOpoM, cozaepskamuM 40 r a3oTHOM KucIOTHL. Kakas
Macca coju 00pa3oBanach MpH TOM?

Paccuuraiite maccy cynbdara Oapusi, 00pa3yromerocss MpH B3aUMOJICUCTBHU pPacTBOPA,
cojiepakaniero 14 r cepHoi KMCIOTHI C pacTBOPOM XJIopua 6apusi, coiepsKaliuM 2 MOJIb 3TOW COJIH.

Kakas macca HuMTpaTa 1uHKa oOpasyercss Npu B3auMojedcTBUU 16,2 T okcuaa LMHKA C
pacTBopoM, conepkamuM 30 r a30THOW KUCIIOTHI?

Paccunraiite maccy runpokcuaa menu (1), momydeHHOro B pe3ysbTare B3aMMOJCUCTBHS § T
ruspokcuaa Hatpus u 17 r cynbdara meau (1).

Oxkcun kameiius maccoid 14 r o6paboTtanu pacTBOpOM, coaepKamuM 35 T a30THOW KHUCIIOTHI.
YcranoBuTe Maccy 00pa3oBaBIIeiics COH.

Paccumraiite mMaccy cepsl B peakiun 2H2S+S02= 3S + 2H20, ecnu cmemano no 11,2 i1 (m.y.)
000OUX ra3oB.

8,68 T dhoctopa coxrau B 10 1 (H.y.) kuciopoga. OnpenenuTe Maccy MOIYyYEHHOTO OKCHAA
docdopa (V).

Pearupyrot 17,6 r meau u 17,6 T cepbl. YcTaHOBHUTE Maccy npoaykra — cyabduaa meau (II).
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20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

34.

Cepnas kuciora maccor 49 r nosHocThio npopearupoBaia ¢ 20 T rugpokcuaa Harpus. Kakas
Macca COJIM MPH 3TOM 00pazoBasIach?

Kakoii 00beM (H.y.) YIJIEKHCIIOTO Ta3a BBIJCIUTCS MIPH ICHCTBUU pacTBOpa, coaepkamiero 30 T
COJITHOM KHCJIOTBI, Ha 25 T KapOOoHAaTa KaabIus?

Brruucnure maccy cosu, moJjiydaroniytocs npu aedctsuu Ha 5,35 r rugpokcuga xenesa (II)
pactBopoM, coaepkaiuM 10 r a30THON KUCIIOTHI.

Ha 47 r okcuaa kanblus MOJAEHCTBOBAIN PacTBOPOM, cojaepxkaiiuM 40 r a30THOW KUCIIOTHI.
Haiigute Mmaccy o6pa3zoBaBIIerocsi HUTpaTa KalbIIHsl.

Ha 24 r meraminueckoro Marfusi MnojeicTBOBaIM PacTBOpoM, coaepkamuM 30 T cosissHOU
KHUCJIOTHI. Beruuciaure o0beM (H.y.) oOpa3oBaBIIerocs BOJAOPO/IaA.

Ha 36 r amomunus noaerictBoBanu 64 r cepsl. Haiimure maccy oOpa3zoBaBuierocs cyiabpuaa
ATFOMHUHHUSL.

Ha pactBop, coaepxammmuii 53 r kapOboHaTa HATPHUs, TTOJICHCTBOBAIA PACTBOPOM, COACPIKAIIUM
49 r cepHOM KUCJIOTHI. BeruuciauTe Maccy oOpa3oBaBIIEHCS COJIH.

40 r okcuAa AIIOMUHUS pearupyer C pacTBOpoM, coaepkamM 20 T CepHOH KHCIOTHI
Brruncnute Maccy moiay4eHHOU B XOJI€ peaKlUy BOJBI.

40 r okcuna menu (II) obpaboramu pacTBOpoMm, comepkanmmM 49 T cepHOi KUCIOTHL. Kakas
Macca COJIH IPHU 3TOM o0paszyercs?

5,6 T xeneza coxrim B 5,6 T xyopa (H.y.). Beramcnure maccy oOpa3oBaBHIETOCS XJIOpHIA
xenesa (I11).

20 T rugpokcuaa HaTpus B3amMozaeucTByeT ¢ 32 r cynbdara meau (II). Beramenmure maccy
00pa3oBaBIIErOCs OCaAKa.

K pactBopy, conepxamemy 26,1 r HuTpata Oapwusi, 700aBICH pacTBOp, coaepkamuii 35,5 r
cynbdata Hatpus. Kakas macca ocaaka mpu 3TOM Hoiay4yaeTcsi?

K pactBopy, conepxarmemy 10,4 T xaopuna 6apust, 106aBHIM pacTBOP, COAEPIKALIUN
9,8 T cepHoil KucnoThL. OnpenenuTe Maccy 0cajka.

14 r okcuna kanpuus obpaboTanu pacTBopoM, coaepxkamuM 36 r a3oTHOM kuciaoTel. Kakosa
Macca MoJIy4eHHON comu?

Pa3nea 4. CtpoeHue M cCBOIiCTBa OPraHNYecKMX BellecTB
Tema 4.1. Knaccupukanus, cTpoeHre 1 HOMEHKJIATYPa OPraHMYeCKHUX BellecTB

IIpakTnuyeckoe 3ansitue Nel0.
Pac4yersl npocreiimeil popmMyJibl OPraHu4ecKoi MOJICKYJIbI

Ilesb padoThI: HAYYUTHCS paccuuTaTh (HOPMYITy BEIIECTB

BbIiBoJ popMyIIbI OpraHMYECKOro BEIecTBa OOBIYHO COCTOUT U3 CIEAYIOIIMX 3TAIOB:

a) BBIYMCIIEHUE KOJIMYECTBA (MOJIb) JIEMEHTOB B BEILIECTBE;

0) omnpeneneHue NPOCTEHILEero HeI0YNCIEHHOTO COOTHOILIEHHUS MEX/1y BBIYMCICHHBIMU KOJIMYECTBAaMHU
3JIEMEHTOB — YCTAHOBJICHUE MPOCTEHIIe GOopMyIIbI BEIIECTBA;

B) YCTaHOBJIEHUE UCTUHHOHN (pOPMYJIbI BEIIECTBA.

JUig ycraHOBJIEHHS NpocTeiiiel (GopMyibl JOCTaTOYHO 3HATh KOJIMYECTBA (MOJIb) 3JIEMEHTOB B
BELIECTBE.

Jlisa omnpeneneHus UCTUHHONW (GOpMyNbl 4acTo TpeOyrOTCsl OMOJIHHUTENbHBIE JaHHbIE, HAIpUMeEp
CBEZICHUS O MOJISIPHOM Macce BELIECTBaA.

Pemmuts 3agaun.

3agaua Ne 2.

MaccoBas mons yrieponaa B yrieBogopozae — 87,5 %, a oTHOcUTenbHas IJIOTHOCTh YTIIEBOJOPO/A 110
BO3AyXYy paBHa 3,31. Onpenenuts GopMyiy BeliecTsa.

Otset: C7H12.

3agaua Ne 3.
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Onpenenutb MOJIEKYISIpHYIO (GOpMyTy aMuHA, MacCOBbIE JOJM YIJepoja, a3oTa M BOAOpOJa B
KOTOpOM cocTaBisitoT 38,7; 45,15 u 16,15 % coorBercTBeHHO. OTHOCUTENB-

Hasl TUIOTHOCTh €T0 MapoB MO BO3AyXy paBHa 1,069.

Otset: CH3NH2.

3agaua Ne 4.

Omnpenenure (opMmyiy YIrJIeBOJOpOJa, MaccoBas IOJsi BOAOPOJa B KOTOpoM cocrtaBisieT 14,3 %.
OTtHocuTeNbHAS MJIOTHOCTH 3TOTO BEIIECTBA MO BOAOPOIY paBHa 21.

Otset: C3Hs.

3agaua Ne 5.

OTtHocuTeNbHAS UIOTHOCTH MApOB YIJIEBOAOPO/Ia O BO3AyXy paBHa 3,31, a MaccoBas 10151 BOJIOpOJa
B HEM paBHa 12,5 %. Onpenenute MOJIEKYISIpHYIO (hOopMyITy yrieBoaopoa.

Otset: C7H12.

Tema 4.2. CBolicTBa OPraHu4eCKUX COeIMHEHUH
IpakTHyeckoe 3ansaTue Nell.
Pemenne nenovex npeppamieHuii HAa FeHETHYECKYIO CBSA3b MEXKIY KJIACCAMU OPraHUYeCKUX
cCoeIUHEeHU

FrEHETUYECKAA CBA3b MEXQY KITACCAMU
OPTAHUW4YECKMX COEOVMHEHMMN

1 2 3 4 5
*Ch +H.0 [0] O 9] =0 PCi o
C.Hzniz —= R-Cl —= R-OH — R-C f — R-CZ —‘R-cf
1.+H, 2 H) o-H, OH Cl
anxkames ' sanoaen anbdeaudu nucnomu xnopanwaudpud
10 .1 anxune: 9
-H, +NH,
+NH o
R-—C < o
O-R, NH,
H 17 CrIOMHBIE amMudnt
16 .u)o o Ppupet Kucnom
C.H,, — R-CH,~CH-R, —— R-C-R,
anxemis emMopuYNbIe 1 3’”2 KCIMOM
14 15 crupms
-H, +H,
CnHzn-z
ANKUNEL

CocTraBbTe YpaBHEHHS PeaKIUil M YKAKUTE YCJIOBHS MPOTEKAHUA PeaKIUi
1. Kapbonar KalIbIUSI— OKCHUJT KalIbIUSI— Kapou KalbIusI—
aneTUIeH—0eH30I—HUTPOOCH30JI— aHUIIMH— [TUKJIOXJIOPOEH30JI— IIUKJIOTEeKCaH;

2. AHGTaT HaTpuaA— MCTaH— AlCTUIICH— JTaH—> XJIOPOTaAH— OJOTHICH— JUXJIOPITaH—
AllCTHUIICH

3. Yrnepog— MeraH— OpoMMeTaH— MeTaHOJI— (HOpMalIbJETHA— METaHOBas KUCIO0Ta—
MeTaHOJ —u30nponmipopmMuar

4. DtuneH— aneTWIeH— aleTalbJernl— YKCYyCHas KHCJIOTa— aleTHIXJIOPUI— YKCyCHas
KHCIIOTa—alleTaMuj —aMHHOYKCYCHas K-Ta

5. AueTtwieH— aneTanbIeru— 3TaHOoI— OyTagueH— OyTaJueHOBBIM KayqyK—

IIpakTuuyeckoe 3ansitue Nel?.
Pemienne pacueTHbIX 32124 ¢ HCNOJIb30BAHUEM IVIOTHOCTH I'a30B 110 BOAOPO1Y M BO3AYXY
Ieanb: HayunThCA pelIaTh 3a7a4u C UCIOJIB30BAHUEM IIJIOTHOCTH I'a30B 110 BOJAOPOAY U BO3AYXY
IIpumeps! pemieHus 3agay
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3agaua 2.1. Onpenenure MOJISIPHYIO Maccy rasa, €CiliM €ro OTHOCUTENbHAas IJIOTHOCTh MO BO3AYXY
paBHa 2,207.

Pemenue.

U3 Dioso.(caza) = Mzl 29 umeem:

Miaza =29 * Dgosp. = 29 r/momsb * 2,207 = 64,0 r/MoIIb.

3agaua 2.2. Onpenennure OTHOCUTEILHYIO INIOTHOCTh XJIOPOBOOPO/IA IO aMMHUAKY.

Pemenue. Umeem: M(HCI) = 36,5 2/mone u M(NH3) = 17 2/Mob.
OrcromaD = M(HCI)/M(NH3) = 365 emomww | 17T  omors = 2,147.
DTa 3anuch 03HAYAET, YTO XJIOPOBOAOPOJ B 2,147 pa3a Tspkenee aMMHaka.

3agaua 2.3. OTHOCHTEIBHAS TUIOTHOCTH ra3a Mo Bo3AyXy paBHa 2,448. Onpenenure maccy 30 1 3TOTO
raza npu HOPMaJIbHBIX YCIOBHUSX.

Pemenue. 113 v = m/M = V/Vy nonydaem BbipaxkeHue Juist Macchl raza: m = M ¢ V/V.

U3 Deoso. = M/29 umeem M = 29 ¢ Dyps0.

Otkyna m =29 ¢ Dgoso. * VIVM = 29 o/monw » 2,448 + 30 1/ (22,4 a/mons) = 95,1 2 caza

3agauu AJ151 KOHTPOJISA 3HAHM

1. OtHOcuTeNbHas IUIOTHOCTh MApoB ajlKaHa 1Mo Bojopoay paBHa 50. BeiBeaute MOIEKYISIpHYIO
dbopMyity ankaHa.

2. OtHOcuTeNbHAS IJIOTHOCTH MapOB ajKaHa Mo BO3AyXy paBHa 7,31. BeiBenuTe MOJIEKYISIPHYIO
dbopMyIty ankaHa.

3. OtHocuTenbHAs MIIOTHOCTH MAPOB YTIEBOA0OPOA IO BOJAOPOAY paBHA 36. MaccoBble 1onu
yriepoja 1 BOAOPOJa B HEM paBHbI cOOTBETCTBEHHO 83,33% u 16,67%. BeiBenure
MOJIEKYJISIpHYIO ()OPMYITY 3TOTO YIIIEBOAOPOIA.

4. TInOTHOCTH YTIEBOIOPOAA MIPU HOPMAIBHBIX YCIOBHUAX paBHa 2,59 1/1. MaccoBast noJis
yriaepona B HeM paBHa §82,76%. BriBeaute MonekyIspHyIo (hOpMYILy 3TOTO yriieBOJ0pO/a.

5. OTHOcUTENbHAS IJIOTHOCTH MAPOB OPTaHUYECKOTO COCIMHEHHMS TI0 KUCJIopoay paBHa 1,375.
[Ipu cxxuranuu 4,4 T 3T0T0 BelecTBa oopaszyetcs 13,2 r quokcuaa yriaepoaa u 7,2 v
BO/IBI. BeIBetuTe MONIEKYISPHYIO (GOPMYITy OpraHUIECKOTO COCTMHEHUSI.

6. OTHOcUTEIbHAS INIOTHOCTH MMAPOB OPTaHUYECKOTO COeMHEHUs 0 Bojopoy paBHa 71. [Ipu
CKUraHuu 2,84 r storo BeuectBa oopaszyercs 4,48 1 nuokcuaa yriaepona (H.y.) u 3,96 r
BOJbI. BriBeinTe MONEKyIIpHY0 GOpMyTy OpraHMUYEeCKOro COSTUHEHUSI.

Tema 4.3. UnenTndukanns opraHndecKuX BelecTs, HX 3Ha4eHHe U IPUMEHEeHHe B ObITOBOM M
MPOM3BOACTBEHHOM IeSITEJJbHOCTH YeJI0BeKa

IIpakTuyeckoe 3ansiTue Nel3.
Pemenue 3aJaHuii 10 COCTABJIEHHI0O XUMHYECKUX PEAKIUA HA XHMUYECKYI0 AKTHBHOCTD
OPraHMYecKHX COeJUHEHHUH B Pa3JIMYHBIX Cpeaax.

Hean padoThI: 3aKpenuTh aJITOPUTM pEIICHUS 3aJad Ha COCTaBJIEHHE XHWMHUYECKHX PpEeaKIui
OpPraHUYECKUX BELIECTB, HAXOXACHUE (OPMYIT BEIIECTB, CIOCOOBI MOTYYEHHs OPraHUYECKUX BEILECTB
ITocsienoBaTeIbHOCTH BBHINOJHEHUS PadoThI

Pemure 3apaun:

a. BemectBo, wumeer wonekymsipayro Gopmyny C2H402, mpexacraBmser cobou
OECIBETHYIO KHJIKOCTb. YacTO HCHOJB3yeTCs MPHU KOHCEPBUPOBAHUM B JIOMAITHHX
ycinoBusix. C aMMHauHbIM pPacTBOPOM OKcHlla cepedpa HE B3aUMOJAEHCTBYET, HO
pearupyeT C MeTaslaMd W chnupTamu. Hamumure crpykTypHyo (opmyrny. Yem
OOBSICHSIIOTCS €T0 MMPUMCECHCHHUEC KaK KOHCEPBAHTA

b. Opranuueckoe BemecTBO A — KPHUCTAUIBI PACTBOPUMBIE B BOJE, SBISAETCS
JICKApCTBCHHBIM IIpCIIapaToM, OKa3bIBACT YKPCIUIAIOMICC )ICI\/'ICTBI/IG Ha OpraHusM H
cTUMynupyet padoty mosra. [Ipu neiictBun 6poMBOIOPOAHON KUCIOTHI 00paszyeT colib
B, a mpu neiictBum runpoxcuaa kanbiwms coyb C. [Ipu cropannn BemecTBa o0pa3yercs
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JIBa ra3a, He MOJJIEPKUBAIOIINX FOPEHHE, OJJHO U3 KOTOPHIX HE BHI3BIBAECT MTOMYTHEHUS
M3BECTKOBOW BOABI. 3amuimuTe (GopMyay BeElIeCcTBa, 3Has, YTO B COCTaBe 2 aroma
yIaepoja, U ypaBHEHUSI XUMUYECKUX peaKluit

BrruuciauB MaccoBbie JOJIM XUMUUYECKHUX 3JIEMEHTOB B MOJIEKYJIE ATHJIOBOTO CIIHUPTA, BbI
y3HaeTe, Kakue 3a00JIeBaHMsI BO3HHMKAIOT BCIEACTBHE 3JIOYMOTPEOJIEHUS AJIKOTOJIEM.
OTBeTHI 32124 COOTBETCTBYIOT Iuppam 3aboneBanuii: 0,2 —rpunm, Hacmopk; 0, 52 —
si3BeHHas 0o0se3Hb, dHype3; 0,13 —cnaboymue, rammonunanuu; 0,48 —IJI0CKOCTOIHE;
0,35 —ummoTeHws Y OJHOATOMHBIX CITUPTOB C YBEIMYCHHEM YHCIIa aTOMOB yIJIepo/ia
B MOJIEKyJIe HapacTaeT HUX TIEeMOJIUTUYECKOE JAeicTBHE (TeMOJU3 -pa3pyllieHUue
SPUTPOLIUTOB KPOBU C BBIJCICHWEM TeMOrJIOo0MHa BO BHEIIHIOW cpeny). CoupTel —
reMOJIMTHYECKUE /bl (KaK, HapUMep, 3SMEHHBIE SI/1bI)

MounekymnsipHass ¢opMysia MOYEBOW KHCIIOTBI, KOTOpas MpPH HEMPaBUILHOM OOMEHE
BELIECTB SBJIAECTCS OINACHBIM MPOIYKTOM, TaK Kak ee coidu 97 OTKIaJbIBalOTCS B
CyCTaBax, KOCTSIX, MO3Ty, KPOBM, UTO BeAET K pa3nuyHbiM Oone3usim -C5H4N4O3,
BBIYHCIIUTE MAaCCOBBIE JOJIU XUMUYECKUX FJIEMEHTOB B €€ MOJIEKYJIe

Onpenenutb GOPMYIbI BEIIECTB, B KOTOPHIX MAaCCOBBIC JIOJIA AJIEMEHTOB COCTABIISIOT:
a) xanbuus 40%, yrnepona 12%, xkucnopona 48%, 0) xkpemuus 46,7 %, kucnoponaa
53,3%gB) xanbpiunl8,7%, dpochopa 20%, xkucnopona 41,3% r) xaneims 17%, Bomopoaa
1,7%, docdopa 26,5%, kucnopoaa 54,7%3I1u BeuiecTBa UCHOIB3YIOT B 3yOHBIX MacTax
KaKk a0pa3WBHBIC MaTEpUAIBI, KOTOPhIC OOCSCICUMBAIOT OYHUIIAIOIICEe W IOJUPYIOIICE
neiictue. HeoOXxoaumMo YHCTUTH 3yObl YTPOM M BEUEpPOM, 4YTOOBI MPEAOTBPATUTH
3yOHBIE OTJIOXKEHUS, BBI3BIBAIOIINE Kaprec U MapOJOHTO3 — pa3pyIIcHHE 3y0oB

B nmnwutbeBoii Boje Obuin  OOHapy»KeHBI  CIEAbl  BEIIECTBa,  OO0JIAJAIOIIETO
OOIICTOKCHYECKUM W HApKOTUYECKUM JeicTBHeM. [Ipu mpoBeeHNN KadeCTBEHHOTO W
KOJMYECTBEHHOT0 aHaln3a ObUIO YCTaHOBJIEHO, YTO O3TO NPOU3BOJHOE (eHoma u
MacCOBBIE JIOJIM XUMUUYECKHX 3JIeMEeHTOB B HeM TakoBbl: 55%(C), 4,0%(H), 14%(0), 27
%(Cl).

YcTaHOBHTE MOJEKYISIPHYIO (OpMysTy BemecTBa. YKaXUTE BO3MOXKHBIC MPUIHHBI
MOTa/IaHus ATOTO BEUIECTBA B OKPYKAIOIIYIO CPEy

ConepkaHre XUMHYECKUX 2JIEMEHTOB B opraHu3mMe uesnoBeka (1mo macce % O —63% C —
21% H -10% N-3% Ca—2% P-1% K-0,27% S-0,16 % Na-0,10 % CI-0,08 %
METaJUIbl COCTABIISIIOT 3% MaccChl YeIOBEeKa. BBIYHCINTD MacCy KaXKJO0r0 XMMHYECKOTO
3JIEMEHTA B BallleM OpraHU3Me.

Beruuciaute MaccoBble O XUMHUYECKUX DJIEMEHTOB B MOJIEKYJIE allkaHa, IIOTHOCTH
110 BOJOPOAY, KOTOpPOro 15, v BbI y3HaeTe, Ha CKOJIBKO MPOLIEHTOB OTBETCTBEHHOCTH 3a
COXpaHEHHE 3/10pOBbsS 3y0OB 3aBUCAT OT caMoro denoBeka (Ooibinas uudpa), u
CKOJIBKO MPOLIEHTOB TapaHTUPYIOT Bpauu

Pa3znen 5. Kunetnueckue n TepMOAMHAMUYECKNE 3aKOHOMEPHOCTH ITPOTEKAHNUS XUMHUYECKHUX PEAKIIUM
Tema 5.1. CkopocTh XMMHUECKUX peaKIMi. XUMHUYECKOE paBHOBECHE

IIpakTnyeckoe 3ausTue Neld.
Pacyers! TemioBoro 3gpgexra peakuun

HeJ’IL pa6OTI>II HAaYYUTHCA pCIIaTh 3a/la4r Ha ONPCACIICHHUEC TCIIJIIOBOT'O 3cb(beKTa peaknuu

TepmoxnMHuuecKkue ypaBHEHHs pEaKIUi - 3TO YPaBHEHMS], B KOTOPBIX OKOJIO CUMBOJIOB XMMHUYECKUX
COEIMHEHU YKa3bIBalOTCSl arperaTHhIe COCTOSIHUS ATHX COSAMHEHHUH WK KpHcTaliorpaduieckas
MoU(UKAIMS U B IPaBOM YaCTU ypaBHEHUS YKa3bIBAIOTCS YHCIEHHBIE 3HAYEHUS TETIOBBIX 3(PPEeKTOB

Baxneiimei BeTMIMHON B TEPMOXHMUH SIBJISIETCS CTAHIAAPTHAS TEIIoTa 00pa3oBanus (cTaHIapTHAs
SHTaNbNUs 00pa3zoBanus). CTaHIapTHOH TEMI0TOM (FHTaNIbIIKEN) 00pa30BaHUs CI0XKHOTO BEIleCTBa
Ha3bIBAETCS TEIUIOBOM AP PEKT (M3MEHEHHE CTaHJapTHON SHTAIBIINN) PEaKIIMU 00pa30BaHUs OJHOTO

MOJI 3TOT'0 BEMIECTBA U3 MPOCTHIX BECIICCTB B CTAHAAPTHOM COCTOSAHHH.

CTaHIlapTHaSI OHTaJIbIINUA 06pa3OBaHI/I}I IPOCTBIX BEHICCTB B 9TOM CJIy4ac IPpHUHATA paBHOﬁ HYIIIO.
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B TepMoxumHueckux ypaBHEHUAX HEOOXOAMMO YKa3bIBaTh arperaTHble COCTOSHUS BEIECTB €
MOMOIIBI0 OYKBEHHBIX MHJIEKCOB, a TEIIOBOU 3 ekt peakuuu (AH) 3anuceiBaTh OTIENBHO, Yepe3
3aIATYIO.

Hanpumep, TepMoXuMu4eckoe ypaBHEHNE

4NH3(r) + 302(1) — 2N2(1) + 6H20(x), AH=-1531 xJIx

MOKa3bIBACT, YTO JIaHHAsI XUMHUYECKas peakiys conpoBokaaercs BeiaenenneM 1531 k/Dx TemnoTsl,
npu aasiaeHuu 101 klla, 1 OTHOCUTCS K TOMY YHMCITY MOJIEH Ka)10r0 U3 BELIECTB, KOTOPOE
COOTBETCTBYET CTEXMOMETPHUIECKOMY KO3((DUIIMEHTY B YypAaBHEHUH PEAKIINH.

B TepMoxumuM Takxke UCHOIb3YIOT YPaBHEHHUS, B KOTOPBIX TEIJIOBOM 3 (EKT OTHOCAT K OJHOMY
MOJII0 00pa30BaBIIETOCs BEIIECTBA, IPUMEHSS B ClIy4ae HEOOXO0AUMOCTH IPOOHBIE KOS (DHUITHECHTHI.
TennoBoi 3(hPeKT XMMUIECKON peaKIuu paBeH Pa3HOCTH MEXKy CYMMapHOW SHTAIbIIHEH
00pa3oBaHMs BCEX MPOJIYKTOB PEAKIIMH U BCEX MCXOTHBIX BEIIECTB, C YIETOM CTEXHOMETPUIECKUX
ko3 (ppurmeHToB (KOJIMUecTBa MOJIEH IpOpearnpoBaBIIuX BeniecTB). To ecTh, TermioBoi 3 dexT
XUMHAYECKOH peaKkIuy PacCYUTHIBACTCS IO O0IIEMY BBIPAXKEHUIO!

AH=(_AHnpoaykroB)-(>. AHpearenton)

Taxum 00pa3oM, ueM yCTOHYMBEE MPOTYKTHI PEAKIIUN U YEM BBILIIC BHYTPEHHSISI SHEPTHSI HCXOIHBIX
COEIMHEHUI1, TeM BBIILIE TEMJI0BOH 3((HEeKT peakuu, YTO SBJISAETCS NMPSIMBIM CIEICTBUEM U3 3aKOHA
MUHUMYMa SHEPTUU U MAKCUMYMa_3HTPOIHH.

Jliist pacueToB TEIIOBBIX 3((HEKTOB peakiMii B CTAHJAPTHBIX YCIOBUAX UCIIOIb3YIOT CTaHIapTHBIE
SHTAJIBIINK 00pa30BaHMsI COEAUHEHUMN, B3SAThIE U3 CIIPABOYHBIX TAOJIHUL.

3akoH ['ecca

B ocHoBe TepMOXUMHUYECKHX pacu€ToB JIexkHT 3akoH [ ecca: Termmooii s ekt (AH) xummueckoi
peakuuu (pu noctossHHbIX P 1 T) 3aBHCUT OT NpUpoibl U GPU3NIECKOTO COCTOSTHUS UCXOAHBIX
BELIECTB (PEareHTOB) U MPOJAYKTOB PEAKIIUU U HE 3aBUCUT OT HAIIPaBJICHUS €€ MPOTEKaHUSI.
CrenctBus u3 3akoHa ['ecca:

TeroBbie 3G deKT TPSAMO U 00PAaTHON peaKkIuii paBHBI 110 BETMYUHE M TPOTHBOIOJIOKHBI 10 3HAKY.
TemnnoBoit 3¢ ekt xumuueckoit peakunu (AH) paBeH pa3HOCTH MeX1y CyMMO SHTaJIbIINI
00pa3oBaHMs MPOIYKTOB PEAKIIMH U CYMMOM SHTAJIBIINN 00pa30BaHMS UCXOTHBIX BEIIECTB, B3ATHIX C
yu€ToM K03(h(HUIUEHTOB B YpaBHEHUH PEAKIIMHU (TO €CTh IOMHOXEHHBIE HA HUX).

C TepMOXMMHUYECKUMHU ypaBHEHUSAMU (eciu TepMudeckue 3h(eKTsl IpUBEIEHBI ISl OAHUX U TEX JKE
YCJIOBUI) MOXKHO OIIEpUPOBATh TOYHO TaK kK€, Kak ¢ OOBIYHBIMU aJTre0pandyecKiMU YPaBHEHUSIMU: B
YPaBHEHUSIX PEAKIMI MOXXHO NEPEHOCUTDH YWIEHBI U3 OJJHOW YacTH B JPYTYIO, COKpallarh (popmMyIabl
XUMUYECKUX COCIMHEHHH, YPAaBHEHUSI MOKHO CKJIAIbIBaTh, BBIYUTATH OJJHO U3 APYrOro, yMHOXKATh Ha
MOCTOSIHHBIE KOA((ULIMEHTHI, HE 3a0bIBasi O TOM, YTO CKJIa/IbIBA€MbI€, BHIUUTAEMbIE WU
COKpallacMble BEIIECTBA JOJKHBI HAXOAUTHCSA B OJMHAKOBOM arperaTHOM COCTOSIHUU.

[Ipumeps! penieHns THIOBBIX 33/1a4 M0 TeMe «XUMUYecKasi TEPMOIUHAMUKA)»

1. Paccunraiite XUMHYECKON peaKuu Na20(t) + H20(x) = 2 NaOH (1)

10 3HaYEHUSM CTaHJAPTHBIX SHTAJIBIINNA 00pa30BaHMs BELIECTB (mput. 2). YKaxkurte THIT
peaxkuuu (3K30- WIK SHAOTEPMUYECKas).

Pewenue:

ITo naHHBIM TaGNUIEI CTAHAAPTHEIE SHTANBINU 06pasoBanus AHC mpu 298 K paBHBI COOTBETCTBEHHO
—416, -286 Hu —427,8 x]I>x/MoIb. Hcnonb3ys CIIEICTBUE 3aKOHAa T'ecca,

paccuuThIBaEM AHOX,p XUMHYECKON PEAKIUU:

AH% , = 2AH% (NaOH) — [AH% (Na20) + H% (H20)]

2(—427,8) — [-416 + (-286)] = —153,6 xJIx.

Peakuus sBIISIETCS SK30TEPMUUYECKOM, TaK KaK AHOX,p <0.

Ortgert: —153,6 xJIx.

2. Onpenenute, Kak U3MEHSAETCS SHTPOMNUS IPU MPOTEKAHUM XUMUUYECKOTO MpoIiecca
Na20(t) + H20(x) = 2 NaOH (1)

Pemenue:

35


https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%9F%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D1%85%D0%B8%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F

AB nmaHHOM mpolecce py B3auMOJEHCTBUU | MOJSI KPUCTAJUIMYECKOTO U 1 MOJIS )KUIKOTO BEIIECTBA
00pa3yroTcst 2 MOJIsi KPUCTAIUTHYECKOTO BEIIECTBA, CIEI0OBATENILHO, CUCTEMA TIEPEXOUT B COCTOSTHHE C
MEHBIIUM OECIOPSIIKOM | SHTpomus ymeHbmaeres (S 0).<

OTBeT: yMEHBIIIAETCSI.

3. Paccuuraiite Benmuuuny qus iporiecca Na20(t) + H20(kx) = 2 NaOH ()
UCIIOJIB3YS 3HAYCHHSI CTAaHIAPTHBIX YHTPOIHUIA BEIIECTB.
Pewrenue:

Wcnons3ys cupaBounsle gaHabie ASYgg

paccuntsiBaeM AS%9s X0a peaKiuu:

AS%gs = 2:S°%(NaOH) — [S°(Na20) + S°(H20)] =2:64,16 — (75,5 + 70) = 17,18 Tx/K.

Otser: sHTponns yMeHbinaercs. AS%es = —17,18 JIx/K.

4. Paccumraiite n3meHenue sueprun ['u66ca (AGY%) mus nponecca

Na20(t) + H20(x) = 2 NaOH (1)

0 3HAYCHMSAM CTaHIApTHBIX dSHepruii [ubO6ca oOpasoBanus BemecTB. Bo3MoXHO 1
CaMOIIPOU3BOJILHOE NTPOTEKAHUE PEAKIIMHU IIPU CTAHJAPTHBIX yCcIoBUsIX U 298 K?

Pemenne:

[pu craumapTHBIX ycaoBusax (AGY) MOXHO pacCyuTaTh KaK Pa3HOCTb CyMMapHOW JHEpPruu
['n66ca oOpa3oBaHUs MPOIYKTOB PEaKLMU U CyMMapHOW sHepruu ['mb6Oca oOpa3zoBaHHs HCXOMHBIX
BEIIECTB, C YYETOM CTEXHOMETPHUECKUX KOIPPHUIIUEHTOB.

Heo6xoanMele cipaBoYHbIE TaHHbIE:
AGY% (Na20) = —378 x/Jlx/momb, AG’% (H20) = —237 x/x/Moib
AG%gs = 2-AG% (NaOH) — [AG% (Na20) + AG% (H20)] =
=2-(-381,1) — [-378 + (-237)] = -147,2 k]I k.
3nauenne AG% oTpuuaTenbHO, MO3TOMY CaMOMPOM3BOJBHOE IIPOTEKAHHE PEAKIMHM BO3MOKHO B
IPsIMOM HaIlpaBJIEHUU.
OtBert: Bo3MOXHO; —147,2 xJK.
5. Ompenenure, Bo3mMokHO 1 npu 95°C camompousBonbHOe mnportekanue mporecca Na20(t) +
H20(x) = 2 NaOH (1)
OTtBeT 000CHYiiTE, paccunuTaB BEIMYMHY U3MEHEHUs sHepruu ['nbdca nmpu jaHHON Temmeparype.
Pewenue:
IIepeBenem Temmepatypy B mkany KenbBuHa:
Hs pacuera G368 BocTIONB3YyEMCS ypaBHeHueM AG = AH — TAS
Hcnonb3yeM W3MEHEHHs OSHTANBIIMM W SHTPONMUH, PACCUUTAHHBIE JJs JaHHOIO IIpoliecca B
IpeabIAYINX 3aa4ax. [Ipu 5ToM BeTMUYMHY H3MEHEHHs SHTPONHMK Heooxonumo nepesect u3 Jx/K B
kJK/
AG%g5 = -153,6 — 368 (-0,01718) = -147,3 xJIx
Takum o6pazom, AG%ss < 0, TOITOMY CaMOTIPOM3BOIEHOE MIPOTEKaHKE JaHHOTO mporiecca mpu 95 °C
BO3MO>KHO.
OtBeT: Bo3mMoxHO; —147,3 k]JIx.
KoHnTposabHbIe BONPOCHI
1. Borancnure crangaprabie 3Hauenus AG st peaxumii:
BaCO, = Baly, + COy

CaCOyyy = CaO iy + COy

U oTIpesieNIuTe, Kakoi U3 KapOoHaTOB 001a1aeT Ooblel TEpMUUYECKONH YCTONYMBOCTHIO?
2. BbruuciuTe BO3MOXKHOCTh IPOTEKAHUS TPU CTAHAAPTHBIX YCIOBUSAX PEAKIIHH:
COypy + Hyry = CO 1y + H,0 1y, AH = —2,85x/oic

3. Bbiunciute u3menenne sueprun ['u66ca npu 25°C st mpowecca:

0 0
Crpaann +2H ) = CH 4 1y, 3HaS AH "205 y AS 298 yerana.
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4. B  kakoM  HampaBlneHUWM  HIDKENpPHUBEIEHHAas  peakuus OyAeT  MpoTeKarhb
CaMOMPOU3BOJIBHO:

Fe203(K) + 3H2(r) = Fe(K) + 3H20(r)

0 o
Heob6xomumbie mist pacuetra AG 208 pearnpyronmx BemecTs B3Th U3 CIPABOYHOM JIMTEPATYPHI.

o. Onpenenure, npu Kakou TeMIEpaType Ha4yHETCA peaxuus
BoccranoBlieHus: Fe;0, ., + CO ., =3Fe0 y, + CO,; AH =+34,55k/ic
6. OO0pazoBaHue cepoBOAOPO/Ia U3 MIPOCTHIX BEIIECTB IPOTEKAET [0 YPABHEHUIO

Hory + Spous = H,S 1y AH = =20 15T

o o 0
OnpenenI/ITe, IIpyU KaKOM TEMIIEPpATYypPEC HAUHCTCA pCaKIuid I/ICXOI[H U3 3HAUYCHUU AS 298

cootserctByromux semtects onpenemnte AS°u AG® s peakiuy B CTAHIAPTHBIX YCIOBHAX.
7. BrramcinTe BO3MOXKHOCTB NPOTEKAHMS TIPU CTAHAAPTHBIX YCIOBUSX PEAKIINN:
CO,y + Hyry =COyy + H, Oy ; AH = =285/

8. Bbruncinte u3Menenue sueprun I'n66ca nput = 25°C s npouecca:
C([‘PA(DHT) + 2HZ(r) = CH4(r)

0 0
9. snas  AH 20su  AS 208, cHemath BBIBOA O  BO3MOKHOCTM  HPOTEKAHHUS
CaMOTIPOM3BOJIBLHOTO MPOLECCA.

10. Kakne wn3 mnpuBeAcHHBIX pPEaKUHUHd IPOTEKAIOT CAMOIPOM3BOJIBHO M SBIIAIOTCS
9K30TEPMHUUYECKUMU:
" 2H,0, 4y =2H,0 ) + Oy
3H 1y + Nyy =2NH 5y
12. VYkaxure, Kakasi U3 IByX peakiuil OyJaeT npoTekaTb CaMOIPOU3BOJIBHO:
2Fe i + AlLO, iy =241,y + Fe, Oy -
(0 () 0 (" 2Al oy FF2054y) = 2F€ ) + Al Oy 4y
13. B kakoM HampasieHuu HIDKE TIpUBEJICHHAs peakius OyAeT MpOoTeKaTh

CaMOIIPOU3BOJIbHO:

Fe,0,k) +3H 1y = 2Fe 4y +3H,0

0
PaccuurtaTh ¢ MCIIOIB30BaHUEM AG 298 BCHICCTB.

14. Ha ocuoBanuu 3nauernii AH %208 1 AS %208 Bemects Borunciure AG st cneyrommx
TIPOIIECCOB:
SO, ;) +1/20,,, = SOy,

CO )+ Hy)Opy = COyy + Hy

15. VYKkaxkuTe, B KaKOM HaIlpaBJIIEHUU 3TH pPEaKIUM OynyT NpOTeKaTh, MPUOIMKASCh K
PaBHOBECHIO.

SO, +1/20,,, = SOy,
CO\py + H,0yy = COypy + Hy

Tabauya 1. Cmanoapmuvie snmanvnuu oopazoeanus A HCos k/lnc/mons nexomopuix

seugecms
BemecTBo AH%08, wiemom BermmecTBo AH%208, wtmons
CoHz () ¥ 226,75 H20 o “241,83
C2Hs ) + 52,28 H20 ) - 285,84
C2Hs () - 84,67 Fe20s3 ) - 822,10
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C2Hs0H (1) - 235,31 Al203 ) - 1669,80
CHa () - 74,85 Ca(OH): - 986,50
NO () +90,37 CaCz ) - 59,83
N20 1) +82.01 HCl -92,31
NH3 () - 46,19 NH4Cl - 315,39
COz2(» - 393,51 C2HsOH (x) -276,98
COq -110,53 H2020x) -187,86
SOz -296,90 SOs () 395,85

Tabnuya 2. Cmandapmuvie adconiomnvie 3umponuu S9s Hekomopuwix eeuiecme

Bemiectso S%qs, JIx/Momb - K BerectBo S%gs, JIx/Momb - K
C (rpadpur) 5,69 CO @ 197,91
Mg 32,68 CoHz () 200.82
Na (x) 51,21 Oz 205,03
S (x, po6) 31,90 H2S ) 205,64
BaO () 213,80 NO () 210,20
CaO 38,07 CO2 213,65
MgO () 61,50 Clzn 222,95
H20 (x) 69,94 NO2 ) 240,46

Bemecto S%9s, JIx/Moub - K BemectBo S%0g, Jx/Moub - K
H20 () 188,72 SOz () 248,07
Ha () 130,59 SOs3 ) 256,69

FesO4 () 146,19 FeO () 60,75
CHa ) 186,19 NaCl () 72,13
HCl 186,68 BaCOs () 112,13
N2 ) 191,49 CaCOs () 91,71
NH3 ) 192,50 MgCO3 () 65,10

Tabauya 3. Cmanoapmuoie snepzuu F'uéoca oopazosanus A GO Hekomopbix eewecme

BerectBo A G%95, KJIK/MOTB Bemectso A G9g, kJI5K/MOIB
Fe 0 N2 ) 0
S (x, pom6) 0 COz2 ) -394,38
Al 0 o 137.27
Al203 (o) -1582,27 CHa () -50,79
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BaO () -528,40 CoHa () +209,20
FeO () -243,30 NO () +86, 69
Fe203 -740,34 NH3 () -16,48
Fes3Oa -1014.20 HzS -51,42
CaO -604,20 H20 () -228,59
CuO -134,26 H20 (x) -237,19
MnO () -363,34 H202 (x) -120,52
PbO () -188,20 BaCOs () -1138,80
O2 () 0 CaCOs (v -1128,75
Hz ) 0 MgCOs () -1012,15
MgO () -569,27

IIpakTnueckoe 3ansaTue 15.
ITIpumenenune npunnuna Jle- lMlareane

Heanr pabdorThl: 3aKperuieHHE alropuTMa peuieHus 3aJad Ha HaXOXICHUE HaIpaBIICHUS
CMCIIICHUSI PABHOBECHUS XUMHYCCKOH peakmuu W aHaIM3 (AKTOPOB, BIUSAIOMMX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECUS U KOHCTAHTBI XMMUYECKOTO PABHOBECHS.

IlocnenoBaTeIbHOCTH BHINOJTHEHUSA PA0OTHI

Teopernuecknit marepuaj: COCTOSHHE XUMHUYECKOIO PABHOBECHUS MPU HEU3MEHHBIX
BHEIIHUX YCIIOBUSX MOXKET COXPAHATHCS CKOJIb YTOJHO JOJITO.

H3meHeHue ycinoBHid (TeMmepaTyphl, AaBlIE€HUS WM KOHIICHTPAIMU PEareHToB), MPH KOTOPBIX
CHUCTEMa HAXOAMUTCS B COCTOSSHMM XMMHYECKOTO paBHOBeCHs (VIIp. = VOOp) BBI3BIBAECT HApPYIICHUE
paBHOBECHSI B pe3yJIbTaTe HEOJUHAKOBOTO H3MEHEHHS CKOPOCTEN MPSIMON M 00paTHO peakiuu.

C TedeHweM BpeMEHHM B CHCTEME YCTAHABJIMBACTCS HOBOE XHUMHUYECKOE paBHOBECHE,
COOTBETCTBYIOLIIEE HOBBIM YCIOBHMAM. llepexon W3 OAHOTO pPaBHOBECHOIO COCTOSHHUSA B APYroe
HAa3bIBAETCS] CMEILICHUEM PAaBHOBECHS.

Hanpasnenue cMelIeHUs MOJIOKEHHUS XUMHYECKOIO PAaBHOBECHS B PE3yJbTaTe H3MEHEHUS
BHEIIHUX ycioBui onpenensercs npuHuunom Jle [latense. Ecjin u3MeHUTH 0AHO U3 YyCJA0BH, IPH
KOTOPBIX CHCTEMAa HAXOAMTCHA B COCTOSSHMHM XHMHYECKOI0 pPaBHOBeCHs, TO PaBHOBecHe
CMellaeTcsi B HANPaBJEHMH TOro0 IMpoILecca, KOTOPbId CTPeMUTCS OCJIA0UTh BHeIIHee
Bo3zaeicrBue. [Ipunmun Jle [laTense yHuBepcalieH, Tak Kak IPUMEHUM HE TOJIBKO K XUMHUYECKUM, HO
U K IPYTUM TIpolieccaM, TaKUM KaK KpUCTaJUIA3aIlusl, paCTBOPEHUE, KUTIEHUE, (ha30BbIe MPEeBpaICHUS
B TBEP/BIX Teax.

3ananus:

Paccuntath KOHCTaHTy paBHOBeCHS OOpPaTHUMON peakiMu TMPU YKA3aHHBIX PaBHOBECHBIX
KOHIIEHTPALUSIX BEIIECTB.
Kountponbnbie 3ananus

4NH3(r) + 502y <> 4NO(r) + 6H20(r)

Ne Bap.
1 0,37 1,74 3,78 3,1
2 2,44 0,59 8,22 6,1
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3 1,63 2,15 7,44 5,34
4 0,86 0,43 4,02 4,0
5 0,99 0,56 5,9 3,55
6 3,78 4,1 0,37 1,74
7 8,28 7,1 2,44 0,59
8 7,55 5,34 1,63 2,15
9 4,02 4,0 0,86 0,43
10 3,78 4,1 0,99 0,56
4NO + 6H20 «—4NH3 + 50,
No Bap.
11 2,44 1,58 0,65 0,21
12 3,86 2,47 1,35 1,66
13 4,25 2,18 3,55 3,01
14 0,98 0,34 0,85 0,55
15 1,52 0,84 2,96 1,6
16 2,07 1,46 1,15 0.98
17 0,65 0,21 2,44 1,58
18 1,35 1,66 3,86 2,47
19 3,55 3,01 4,25 2,18
20 0,85 0,55 0,98 0,34
2NF3 + 3H2¢»> 6HF + N2
Ne Bap.
21 0,86 0,43 1,24 1,1
22 1,15 0,72 0,96 1,12
23 0,73 1,06 1,36 1,2
24 1,25 0,94 0,82 0,9
25 0,69 0,88 1,23 1,6
26 1,38 1,02 0,78 0,68
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27 1,24 1,2 0,8 0,43
28 0,96 1,4 1,15 0,72
29 1,36 1,25 0,73 1,06
30 0,82 0,98 1,25 0,94
2CO) + 4Hz () <> C2HsOHry) + H2O¢n
Ne Bap.
31 0,05 0,21 0,94 0,77
32 0,07 0,32 1,05 0,59
33 0,03 0,15 0,84 0,66
34 0,08 0,41 0,79 0,72
35 0,06 0,28 0,94 0,83
36 0,09 0,37 0,89 0,52
37 0,94 0,77 0,05 0,21
38 1,05 0,59 0,07 0,32
39 0,84 0,66 0,03 0,15
40 0,79 0,72 0,08 0,41
COz2(r) + 4H2(r) <> CHa(r) + 2H20
Ne Bap.
41 3,78 4,1 0,37 1,74
42 8,28 7,1 2,44 0,59
43 7,55 5,34 1,63 2,15
44 4,02 4,0 0,86 0,43
45 3,78 4,1 0,99 0,56
46 3,78 4,1 0,37 1,74
47 0,37 1,74 3,78 3,1
48 2,44 0,59 8,22 6,1
49 1,63 2,15 7,44 5,34
50 0,86 0,43 4,02 4,0
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2H:2S i+ 30 20y«>2 SOz (+2H20(r)
Ne Bap.
51 0,09 0,37 0,89 0,52
52 0,94 0,77 0,05 0,21
53 1,05 0,59 0,07 0,32
54 0,84 0,66 0,03 0,15
55 1,38 1,02 0,78 0,68
56 1,24 1,2 0,8 0,43
o7 0,96 1,4 1,15 0,72
58 1,36 1,25 0,73 1,06
59 0,82 0,98 1,25 0,94
60 1,63 2,15 7,44 5,34

IIpakTuyeckoe 3ansitue Nel6.
HccnenoBanue BJMAHUA H3MEHECHHS KOHICHTPALMH BEIECTB, PEAKIMHU CPeibl U TeMIIepaTyphbl
HA CMelleHHe XUMUYECKOIr0 pABHOBECHS.

Hean pabdoThl: 3akpenuth 3HaHUs 3akoHa Jle- [llarense

B kakyo cTOpOHY CMECTUTCSI paBHOBECHUE B CUCTEME B COOTBETCTBUM € npuHIunom Jle-IllaTense npu
U3MEHEHUH YCIIOBUM:

KoHTtponbHble 3a1anus

Ne Bap. Peaknus Tennosoi N3mensromuecs yciaoBus
dpdexT

1 4NH3(r) + 502(r) <> 4NO() + 6H20) | AH<0 A) yBenmmuenue koHreHTpanuu Oz
b) moHmxenue naBiaeHUs

2 4NH3() + 502() <> 4NO(ry + 6H20) | AH<0 A) yBenTMYeHHE KOHIIEHTPAIIUN
NHs3
b) noBbIlIeHHE TaBICHUS

3 ANH3(r) + 502 <> 4NO(r) + 6H20( AH<0 A) yBenu4eHHE TEMIIEPATyPhI
b) ymenbienune konuentpauuu Oz

4 4NH;3r) + 502 <> 4NO(r) + 6H20r) | AH<0 A) IOHM)KEHHE TeMIIepaTyphbl
b) yBennuenue konuenTpauu NO

5 2H2S i+ 30 21y>2 SO2 +2H20) | AH<0 A) yBenmdenue KoHIeHTparuu Oo
b) moHmxenue naBaeHUs

6 2H2S (it 30 21y>2 SOz +2H20) | AH<0 A) yBeITMYCHHE KOHIICHTPAIIUN
H>S
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b) noBeiienne naBaeHus

7 2H2S )+ 30 2n>2 SO2 +2H20¢1) | AH<0 A) yBeTUYECHHE TEMIIEPATYPHI
b) ymenbmenue konuentpaiuu Oz
8 2H3S (n+ 30 21y>2 SO2 +2H20) | AH<0 A) IOHMKEHUE TeMITepaTyphl
b) yBenumuenne konnentpanun SOz
Ne Bap. Peaxnus Tennosoi N3mensromuecs yciaoBus
s ekt
9 AHCI o+ O2 (> 2Cla ) + 2H20(y | AH<0 A) yBenMYEeHHE KOHIIEHTPALIMT
O2b) noHmxeHue 1aBICHUS
10 AHCI (it O2 (> 2Clo ) + 2H20(y | AH<0 A) yBenuuenue konueHTpanuu Clp
b) noBblienne naBneHus
11 AHCI o+ O2 (9> 2Clo ) + 2H2O0¢y | AH<0 A) yBeM4YEeHHE TeMIIepaTypPhl
b) ymenbiienue konnentpauuu Oz
12 AHCI o+ O2 (9> 2Clo ) + 2H2O0¢y | AH<0 A) moHMKEHUE TEMIIEPATYPhI
b) ysenuuenne konuentpauuu CO2
13 3PHs) + 4020« 3H20 () TP 20s5) | AH<O A) yBenndeHnue koHueHTpanuu Oz
b) monmxenue naBieHus
14 3PHs) + 4020« 3H20 () TP 20s5) | AH<O A) yBenu4eHHe KOHIEHTpalluu
PH3
b) noBblienne naBneHus
15 3PH3(r) + 402« 3H20 () +P 2050) | AH<0 A) yBEeTUYCHHE TEMIIEPATYPHI
b) ymenbmenue konuentpanuu Oz
16 3PH3(r) + 402> 3H20 () +P 2050) | AH<0 A) IOHIKEHUE TeMITepaTyphl
b) yBenuyeHnne KOHIIEHTpALIUU
H20
17 2502 i+ O 2122 SO3 (1) AH>0 A) yBenn4eHne KOHLEHTpaIH
O B) nmoHmxkeHne gaBIeHUs
18 2S02 (it O 212 SOs3 () AH>0 A)yBennueHue KoHIeHTparuu SO
b) noBbltienne naBieHus
19 2S02 (it O 212 SOs3 () AH>0 A) yBelMYeHHE TeMIIEPaTyphl
b) ymenbmenue konuentpanuu Oz
20 2S02 (it O 202 SOs3 () AH>0 A) MOHKEHHE TEMITEPATyPhI
b) yMeHbIIIeHNEe KOHIIEHTpAINH
SO,
21 CoHaw) + 2H2 1) = CoHeg(r) AH<0 a) yBeJIMUEHUE KOHIICHTPAINH
H20) nonmxenne naBneHus
22 CoHar) + 2H2 1) > CoHeg(r) AH<0 a) yBeIMYEHUE KOHIICHTPAINH
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CoH2
0) MOBBIIIICHUE TaBJICHHS

23 CoHowy + 2H2 1) <> CoHe(r) AH<0 a) YBEITMUCHUE TEMIIEPaTyPhI
0) yMEHBIIICHUE KOHIICHTPAINH
CoH2

24 CoHaw) + 2H2 1) < CoHeg(r) AH<0 a) MOHIKEHUE TEMIIEPATYPhI
0) yBenu4eHue KoHIeHTparuu Ho

25 N204r) «>2NO2(r) AH>0 a) yBenuyeHue KoHuentpauu NO2
0) MOHMXEHUE TABJICHUS

26 N204r) «>2NO2(r) AH>0 a) yBEJIIMUEHUE KOHIICHTPAIINH
N2Og4
0) MOBBIIIICHHUE JABICHUS

27 N204r) 2NO2r) AH>0 a) yBEJIMYEHHUE TeMIIePaTyphl
0)yMeHbIlIEHNE KOHIIEHTPauu
NO2

28 N204(r) «>2NOz(r) AH>0 a) MOHIKEHUE TEMIIEPaTyphI
0)yMeHbIIIEHUE KOHIICHTPALIUU
N2Og4

29 2N20¢) + Oz(ry <> 2NO(y AH<0 a) yBenmueHue Konmenrpamun O
0) MOHMKEHHUE TABICHUS

30 2N20¢) + Oz(ry <> 2NO(y AH<0 a) yBenmmueHue konmentpamuu N2O
0) MOBBIIIICHUE TABJICHHS

31 2N20) + Oz(r) <> 2NO(y) AH<0 a) YBEJIMUCHUE TEMITePaTypPhl
0) ymeHbIleHHe KOHIeHTpauuu Oz

Ne Bap. Peaknus Tennosoi N3mensromuecs yciaoBus
dpdexT

32 2N20() + Oz(r) <> 2NO(y) AH<0 a) MMOHKCHUE TEMIICPATYPBI
0) yBennuenue koHueHTpauun NO

33 COq) + 2Ho(r) «» CH30Hp AH<0 a) yBenmueHue konmnentpamun CO
0) MOHMKEHUE TABICHUS

34 CO) + 2Hzr) <> CH30H(p AH<0 a) yBeIMUYEHUE KOHIICHTPAINH
H26) noBbItieHne 1aBieHus

35 COq) + 2Hor) <> CH30Hy) AH<0 a) yBEJIIMYEHUE TeMITePaTyphl
0) yMeHbIIIeHHnEe KOHIICHTPaIu!
CH3OH

36 COq) + 2Har) <> CH30Hp AH<0 a) MMOHKCHHUE TEMIIEPATYPBI

0) yBelMueHHE KOHIICHTPALUU
CH3;0H
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37 2CHs + 302+ 2NH3 2HCN + 6H20 | AH<0 a) yBenuueHue KoHueHTpauuu Oz
0) MOHMKEHUE TABICHUS
38 2CHs + 302+ 2NH3< 2HCN + 6H20 | AH<0 a) yBenu4yeHue KoHeHTparuu NH3
0) MOBBIIIICHHUE JABICHUS
39 2CHs + 302+ 2NH3< 2HCN + 6H20 | AH<0 a) YBEITMYCHUE TEMIIEPaTyPhI
0) ymenbieHue KoHentpauuu Oz
40 2CHs + 302+ 2NH3< 2HCN + 6H20 | AH<0 a) TIOHWKEHUE TEMITepaTyphl
0) yBenMYeHHE KOHIICHTPALIUN
HCN
41 2CHs + 302+ 2NH3+> 2HCN + 6H20 | AH<0 a) yBenuuyeHue konuentpauu CHa
0) MOHWKEHUE TaBICHUS
42 N20¢) + NO¢y <> NOo(r) + Nory AH<0 a) yBenmmueHue KoHmenTpanuu N2O
0) MOBBIIIICHUE TABJICHHS
43 N20O) + NO¢y <> NOor) + Nop AH<0 a) yBEJIMYEHHUE TeMIIePaTyphl
0) yMeHblIIIeHHEe KOHLIEHTPAIlUU
N2O
44 N20¢) + NO¢y <> NOo(r) + Nory AH<0 a) MMOHKCHUE TEMIICPATYyPhI
0) yBenuyeHue KoHueHTpauuu NO
45 N20¢) + NO¢y <> NOo(r) + Nory AH<0 a) yBEJIMUCHUE KOHIICHTPAIIHH
a3ora
0) MOHMKEHUE TABJICHUS
46 2 Ho(r) + SO2(T) «>S (1) + 2H20 AH<0 a) yBenuueHue KoHuentpamuu Hp
0) MOBBIIICHUE TABJICHUS
47 2 Ha(t) + SO2(r) <> S (1) + 2H20 AH<0 a) yBEJIIMYEHHE TEMIIePaTyphl
0) yMeHbIIIeHUe KOHIIeHTpauu Ho
48 2 Ha(t) + SO2(r) <> S (1) + 2H20 AH<0 a) MIOHKEHUE TeMITepaTyphl
0) yBenuuenue koHuentpaun H20
49 2 Ha(t) + SO2(r) <> S (1) + 2H20 AH<0 a) yBenuyeHue KoHueHtparuu SO2
0) MOHMXEHUE TABICHUS
50 H2Sq) + Clary <> 2HClr) + S(1) AH<0 a) yBeNmueHue KoHmeHTpamuu HoS
0) MOBBIIIICHUE TABJICHHS
51 H2Sq) + Clar <> 2HClr) + S(1) AH<0 a) YBEITMUEHUE TEMIIEPATYPHI
0) yMEHbIIIEHUE KOHIICHTPAINH
H2S
52 H2Sq) + Clory <> 2HClr) + S(1) AH<0 a) MOHIKEHUE TEMIIePaTyphI
0) yBenmuenue koHeHTpamuu HCI
53 H2Sq) + Clary <> 2HClr) + S(T) AH<0 a) yBenuueHue konnentpanuu Clz

0) MMOHMKEHUE TABICHUS
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Ne Bap. Peaknus TennoBou N3mensromuecs yciaoBus
s dexr
54 Clz 9+ H 20 iy~ HClpacs) + AH>0 a) yBEJIHYCHHUE
HCIOpacr) konuentpanuu Clp
0) MOBBIIIICHUE JTABJICHUS
55 Cl2 @)+ H 20 gy HCl(pacts) + AH>0 a) yBEJIUUCHUC
HCIOpacr) TEeMITepaTyphl
0) yMeHbIlIEHUE
koHueHntpaiuu Clo
56 Cl2 @)+ H 20 iy HCl(pacts) + AH>0 a) MOHMUKCHUE
HCIOpacn) TEeMITepaTyphl
0) yBennueHue
koHueHntparuu Clo
57 Cl2 i+ H 20 <> HClpacs) + AH>0 a) yBEIIMUCHUE
HCIOpacr) koHueHTpauuu Clz
0) MOHW)KEHUE JaBICHUS
58 NO + NO2>N203 AH<0 a) yBeIHUYCHUE
KoHLeHTpanuu NO
0) MMOBBIIIICHUE JTABJICHUS
59 NO + NO2e>N203 AH<0 a) yBeIHUYCHUE
TEMIIEPATYPHI
0)yMeHbIlIeHHE
koH1eHTparuu NO>
60 NO + NO2>N203 AH<0 a) IOHM)KEHHE
TEMIIEPATYPHI
0)yBenuueHue
koHneHTpanuu N2O3

Paznesn 6. PacTtBopsl
Tema 6.1. IlonsiTue o pacTBopax

KoHnuenTpanueil pacTBopa Ha3bIBAa€TCsl BECOBOE COJEP)KaHUE DPACTBOPEHHOIO BEILLECTBA B
onpeeIEHHOM BECOBOM KOJIMUECTBE UK B ONIPEIEIEHHOM 00BEME pacTBOpA.

B XuMuM TpUMEHSIOT ClEAyIoUMe CHocoObl BBIPQKEHUS KOHLEHTPALMM pacTBOpA:
MIPOLIEHTHAs!, MOJISIpHAs, MOJISUTbHASI U HOpMaJIbHasL.

[TpouieHTHas KOHLIEHTpALMs BBIPAXAaeTCsd 4YHCIOM TIPaMMOB pAacTBOPEHHOIO BEILECTBA,
conepsxkamumes B 100 r. pactBopa. Hanpumep, 20%-Hblif pacTBOp MOBapeHHON COJIM — 3TO PacTBOp, B
100 r. koroporo conepsxurcs 20 r. conu u 80 r. BOJBI.

MonsipHasi KOHLEHTpalusl BBIpaXKaeTcs KOJIMYECTBOM MOJIeH pacTBOPEHHOTO BEIIECTBA,
conepxkamumces B 1 1. pactBopa. PactBop, comeprkammii 1 Mosib pacTBOPEHHOTO BEIIECTBA B JIUTPE,
HazbIBaeTcs oJHOMOJIsIpHBIM (1 M pactBop), conepxkamuii 0,1 Mo, Ha3piBaeTcs neuuMolaspHbeM (0,1
M pactBop).

MoutssibHast KOHLIEHTpanusl — KOHIEHTpAIMs pacTBOPEHHOro Bemectsa B Moysix Ha 1000 r.
pacTBOpUTEIS.
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HopmanbHast KOHLIEHTpanusi BBIPAXKACTCS YHUCIOM TI'PaMM-3KBHUBAJIEHTOB PacTBOPEHHOTO
BELIECTBA, CoAepKaMMcst B 1 1. 1 r-dKB. pacTBOPEHHOTO BEIIECTBA, Ha3bIBAETCS OJHOMOJISIpHBIM (1
H. pacTBOp), coaepkamuii 0,1 r-3kB. B 1 J1. Ha3pIBaeTcs nenuHopMaibHbIM (0,1 H. pacTBOD).

IIpakTnueckoe 3ansaTne Nel/.
PacTrBopumocTs. MaccoBasi 10151 pACTBOPEHHOI0 BellecTBa
Heap padoThl: 3aKpenuTh YMEHHE MPOBOJUTH PAcUEeThl JUIsl IPUTOTOBIEHUS PACTBOPOB M CBOMCTBA
JUCIIEPCHBIX CUCTEM

Baxkneiiieit xapakTepucTUKON 0000 pacTBOpa SIBISIETCS €ro KoHleHTpauus. Konnentpaus
Mpe/ICTaBIsieT COOOM OTHOIICHHE KOJIMYECTBA PACTBOPEHHOTO BelIeCTBA K OOIIEMY KOJIUYECTBY
pacTBopa WM paCTBOPUTEIIS.

Ilpouenmmnoit Konuenmpayueil pacmeopa HA3bIEAEMICA MACCO8AA 00NA PACHEOPEHHO20
eewjecmea, GvlpadrceHHas 6 npouenmax. Maccosas 0014 pacmeopéHHO20 Geuiecmea @ pasHa
OmMHOUIEHUIO €20 Maccbl M, K 0owieli macce pacmeopa (Mg+Mp):
® :(mB/(mB+mp))100%

Konmponvnwie 3a0anusn 011 npakmuueckoi padoomut

1. U3 15 xr 18%-Horo pacTtBopa npu oxiaxaeHuu Boiaenniaoch 380 r conu. Yemy paBHa MaccoBast
JIOJIS1 OXJIAXKICHHOTO pacTBopa’?

2. I3 650 r 55%-HO#1 cepHOU KHCIOTH BbimapuBanueM ynamaul80 r Boxel. Uemy paBHa
MaccoBasl J10Jis OCTaBILIErocs pacTBopa?

3. Cmemanu 400 r 20%-noro pactBopa u 600 r 40%-nHoro pactBopa NaCl. Uemy paBHa MaccoBas
JI0JIS TTOJTYYEHHOTO pacTBopa’?

4. Cmemamu 30 cm® 10%-noro pactopa HNO3 (. 1,056 r/em®) n 150 em® 30%-noro pactopa
HNOj3 (. 1,184 r/cm®). BEIYucanTe MaccoBYIO J0JTI0 HOTYy4EHHOTO PACTBOPA.

5. Kakoii o6bem 45%-noro pacteopa KOH (1. 1,538 r/cm®) Tpebyercs misi IPUTOTOBICHHS 311
4%-noro pactopa (m1. 1,048 r/cm?)?

6. Kakyro maccy NaNOs HyxHO pactBoputh B 300 r BOAbI, yTOOBI HpUrOTOBUTH 20%-HBbIii
pactBop?

7. Kakoii o6sem 18,01%-noro pactBopa HCI (mn. 1,100 r/cm®) Tpebyercs ans npurotosnenus 1 i
8,17%-noro pactsopa (m. 1,050 r/cm’) ?

8. Kakoii o6bem 18%-Horo pacTtBopa kapbomara naTpus (w1 1,105 r/cm®) tpeGyercs ans
IIPUTOTOBJIEHHs 5 1 4%-Horo pactBopa (1. 1,02 r/em®)?

9. Cmemamu 278 1t 62%-noro u 132 r 18%-Horo pactBopa cepHoil kucnotsl. KakoBa mMaccoBas
JI0JIs TIOJTYYEHHOTO pacTBopa’?

10. K 4 1 10%-noro pactBopa HNO3 mnotHocThI0 1,054 r/em® mpubasumu 3 1 2%-Horo pacTsopa
TOM e KHCIOTHI MIOoTHOCTEIO 1,009 T/cM°. BEIUHMCINTE MAcCOBYIO JONIO TIONYYEHHOTO PacTBOPA,
00bEM KOTOPOTO paBeH 7 1.

IIpakTuyeckoe 3ansiTue Nel8.
Pemienne npakTHKa- OpUEHTHPOBAHHBIX PACYETHBIX 32/IaHUI HA olNpeaeleHUe KOHIEHTPanuii
PacTBOpPOB

Ieanb paGoThl: 3aKpenuTh yMEHHE MPOBOAUTH PAcUEThl JJs MPUTOTOBIEHUS PACTBOPOB M CBOMCTBA
JIMCTIEPCHBIX CHCTEM

Monapuaa Konuyenmpayua (monaprnocms) Cypasna omuowieHur0 yucia Moineil
pacmeopénnozo eewecmea Ng K 005émy pacmeopa V'

Cv=ns/V=ms/(M-V) (1.1)
rze My — Macca pacCTBOPEHHOTO BEMIECTBA B rpaMMax, M — ero MoJisipHast Macca.

[TockonbKky Ha MpakTHKEe O0BEM KHUJIKOCTEH Yallle BCEro BBIPAXKAIOT B JUTPaX, MOAAPHAA
Konyenmpayusa evipaxcaemcsa 6 moav/n. Hanpumep, Cm=IMOIb/IT — OIHOMOJISIPHBIN PacTBOP;
Cm=0, I MOJIB/T — AEUMOJISIPHBIA PACTBOP U T.II.

Jlst 0003HaueHUsT MOJISIPHOCTH PAacTBOPOB YacTO HCIIOJIB3YETCs MHAs CUMBOHKA. Tak 3amucu 1M u
0,1M o3HauaroT, COOTBETCTBEHHO, OHO- U ACLUMOJISIPHBIA PACTBOPHI.
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Hopmanvnaa konuyenmpayus (nopmanvnocms) C,pasna omHowieHU0 Yucia MmoJeil

IKEUGAIEHM 06" pacmeopénnozo eeuwecmea N, K 06vémy pacmeopa V-

CH:nalvsz/(Ma'V) (12)

I7le M — Macca pacTBOPEHHOIO BEUIECTBA B TpaMMax, M, — ero SKBUBaJIEHTHas Macca — Macca 1 Mouis
SKBUBAJICHTOB B I'paMMmax. Pazmepnocms nopmanvhocmu — monv-3ke/n. Hanpumep, C,=2MOJIb-3KB/JI
— nByHOpMaibHbBIH pacTBOp; Cy=0,01M0NMB-3KB/T — caHTHMHOpMaNIBHBINA pacTBOp. Kak m B cimyuae
MOJIIPHOCTH, AJi1 00O3HAYEHHs] HOPMAIBHOCTH MOXHO I0OJIb30BAThCSl KPATKUMH 3aMUCAMU: 2H —
IBYyHOpMalbHBIN pacTBop; 0,01H — caHTHHOpPMANBHBIN PacTBOP.

/Jlna naxosrcoenus IK6UGAIEHMHOI MACCHL 6eULECHEA 8 PACMEOPE NOIb3YIOMCA RPOCHbIMU
COOMHOWEHUAMU:

Jna kucnomot HhAm: M,=M/n, rae n — yncno nonos H B kucinore. Hanpumep, 5KBUBajIeHTHAsS Macca
coistHoi kucnotsl HCl Haxogures: M>=M/1, T.e. UnciieHHO paBHA MOJISIPHOM Macce; SKBUBAJCHTHAs
Macca ochopnoit kuciaorel H3PO4 paBHa: M;=M/3, T.e. B 3 paza MeHbIIIe €€ MOJISIPHOU MacCCHI.

Jna ocnosanusn Kn(OH)m: M,=M/m,tne m — uucno ruapokcua-onoB OH B dopmye
ocHoBaHus. Hampumep, skBuBaJieHTHas macca rujapokcuga ammonuss NH4OH paBHa ero mossipHoit
Macce: M,=M/1; oskBuBanentHas Mmacca ruapokcuna meau (II) Cu(OH)2B 2 paza MeHblIe ero
MOJISIpHOU Macchl: M>,=M/2.

Mpumep 1.1. V MAWUIMIUTPOB pPacTBOpPA, TMOJYYEHHOTO TYTEM PACTBOPECHHS Mp TPAMM
BEIeCTBA B BOJE, MMEET ILIOTHOCTb, PABHYIO p I/cM°. PaccuMTaTh MOISPHYIO, HOPMAIBHYIO H
IPOLIEHTHYIO KOHIIEHTPAILIUIO PACTBOPA.

Uncnennsle 3HaueHns V, My 1 p: V=200Mi1., My=52.6r., p=1,161/c™m>.

PactBopénHoe BemecTBO — cepHast kucaora HaSO4.

Haxooum snauenue monsapnoi u 5Kk8UBANIEHMHOU MACCbl CEPHOU KUCTOMUL.

Monsapnas macca: M=2-1+32+4-16=982/monv.

Oxeusanenmuasn macca: M,=M/m=98/2=492/monb-3k86.

Onpeoensem MONAPHOCHb U HOPMATLHOCHb PACMEOPA.

ITo gpopmyne (1.1): Cri=ms/(MV)=52,6/(98-200-102)=2, 7monv/n.?

ITo gpopmyne (1.2): C,=ms/(M,V)=52,6/(49-200-1073)=>5, 4monv-5x6/1.

s onpeodenenusi npoyeHmMHOU KOHYESHMPAYUU HAXOOUM MACCY 3A0AHHO020 00bEMA pacmeopa.
(Metmp)= pV=1,16-200=2322.

Ilo ¢popmyne (1.3): aw=(m4(Me+m,))100%=(52,6/232)100%=22,67%.

IMpumep 1.2. PacTBOp, MPOICHTHAS KOHIICHTPAIWsI KOTOPOTO0 PaBHA (¥, UMEET IUIOTHOCTb P.

OnpenenuTs MOJIIPHOCTh U HOPMAIBbHOCTh PacTBOpA.
YucnenHple 3HaUeHAs o U p: ©=18%, p=1,1r/cM’,
PactBopénHoe BemniecTBo — cyabdar ammonus (NH4)2SOa.
Haxoaum 3HaueHne MOJISPHON U 9KBUBAJICHTHOI MacChl cynb(ara aMMOHHUSL.
Monspnas macca: M=2(14+4-1)+32+4-16=1322/moxp.
Oxeusanenmuas macca: M,=M/(n-m)=132/(2-1)=132/2=662/monb-5xs.
Buibupaem npoussonvuuiii 06éM  pacmeopa, Hanpumep V=Icm®,u onpedensiem e2o0 maccy:
(me+mp)=pV=1,1-1=1,1.
U3 ghopmynwt (1.3) naxooum maccy pacmeopénnozco sewgecmea: mes—(Mg+m,) @/100% =1,1-18%/100%
=0,198e.
Onpeoensem MONAPHOCHb U HOPMALHOCHb PACMEOPA.
ITo gpopmyne (1.1): Cri=ms/(MNV)=0,198/(132-1-10%)=1, Smonv/n.>
ITo popmyne (1.2): C,=m4/(M,\V)=0,198/(66-1-10")=3monb-3x6/1.

IIpumep 1.3. PacTBop, MosipHas KOHIEHTpalus KOTOporo paBHa Cm, UMEET MJIOTHOCTS P.
OnpenenuTs HOPMaTbHYIO U MPOIEHTHYIO KOHIIEHTPAIIUIO PACTBOPA.
Yncnennsie 3nauenns Cyv u p: Cm=0,5mons/1, p=1,0251/cm®,

PactBopénHoe BentecTBo — hocdopHas kucnora H3POas.
Haxooum 3nauenue monspHotl u 5K8UBANIEHMHOU MACCHL POCPHOPHOU KUCTOMDL.
Monsapnas macca: M=3-1+31+4-16=982/monv.
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Dxsusanenmuas macca: M,=M/n=98/3=32,672/mo16-3Ke.
Buibupaem npouzeonvhuviii 00vém pacmeopa, nanpumep V=500mn., u uz ¢gopmyner (1.1) Haxooum
Maccy pacmeopénnozo 6 ném ewecmea: Me=Cm-MV=0,5-98-500-10°=24, 5.4
Ilo  ¢opmyne (1.2) onpeoensem mnopmanrvnocmo pacmeopa: Cy=mg/(M,V)=24,5/(32,67-500-10°
8)=1,5monv-sx6/x.
Haxooum maccy svlopannoeo o6véma pacmeopa: (me+m,)=pN=1,025-500=512,5e.
U3 popmynvl (1.3) onpedensem npoyeHmuyr0 KOHYeHmpayuw pacmeopa:
®= Me./(Me+m,)100%=(24,5/512,5)100%=4,8%.

IIpumep 1.4. PacTBOp, HOpMaJIbHAsI KOHILIEHTpalKs KOTOPOoro pasHa Cy, UMEET IJIOTHOCTB P.
OnpenenuTs MOJIIPHYIO ¥ MPOLIEHTHYIO KOHIICHTPAIIMIO PAcTBOPA.
Yucnennsie 3nauenns Cy 1 p: Cy=3 Momb-3kB/11, p=1,17r/cM’,
PactBopénnoe BeniecTBo — kapOoHat kanusg KoCOs.
3aoaua pewaemcsa mak osace, kax 6 npumepe 1.3. MoowcHo ucnonwbzoéams u Opyeoll 8apuanm peuleHus,
KOMOPblll 3aKII0YAEMCsl 8 CLeOVIOUleM.
Onpeoensiem coomuoutenue mexHcoy MOJNAPHOU U IKBUBAIEHMHOU MACCOU KapOoHama Kaius:
M,=M/(n-m)=M/(2-1)=M/2. C yuémom smoeo coomnowenus no ¢opmyne (1.1) naxooum snauenue
monsiprocmu pacmeopa: Cy=md(M-V)= mJ/(2M, V).
Coenacno gopmyne (1.2) C,=mg(M,-V). [losmomy monsiprocme pacmeopa modxcem Obinb GblPANCEHA
yepes e2o Hopmanvrocms: Cy= M (2M,-V)=C,/2=3/2=1,5monv/n.
Hanee, xax u 6 npumepe 1.3., 01 onpedeneHus npoyeHmHoU KOHYeHmMpayuu ebloupaem npou3eoibHbulll
066éM pacmeopa, nanpumep 11., u naxooum e2o maccy: (Me+my)=pV=1,17-110%3=1170.°
U3 gopmynvr (1.1.) naxooum maccy pacmeopénnoco eeuwecmsa: Me=Cm-MV=1,5138-1=2072, 20e
M=1382/monb — monsapuas macca K2COs3.
U, HaKowey, no Gopmyne (1.3) onpeoesiem NPOYEHMHYIO KOHYEeHmMpayuro
pacmeopa: w=m4(Me+m,)100%=(207/1170)100%=17,7%

Koumponwnvie 3a0anus 011 npakmuueckoil padomol

1. Yemy paBHa MoJsipHasi KOHLIEHTpauus skBuBanieHTa 25%-Horo pactBopa NaOH mioTHOCTBIO
1,328 r/em®? K 1 71 aT0r0 pactBopa mpu6aBunu 6 11 BoAbL BHIYHCINTE MACCOBYIO JOIIO MOTYYEHHOTO
pacTBopa.

2. Beruucnure MOJSpHYIO KOHLIEHTPAIMIO SKBUBAJIEHTa U MOJIIPHYIO KOHIIeHTpauuio 20,8%-Horo
pactBopa HNO3z motHOCcThIO 1,12 T/cM®. CKOIBKO TPaMMOB KHCIOTHI COAEPXKHTCS B 7 JI 3TOTO
pactBopa?

3. Berauciure MOISIpHYIO, MOJISIPHYIO KOHIICHTPAILMIO SKBUBAJICHTA M MOJIUTBHYIO KOHIIEHTPAIHN
26%-HOro pacTBOpa XJIOPU/IA ANTFOMHHHS TIOTHOCTBIO 1,149 r/ev?,

4. lna ocaxnenns B Buae AgCl Bcero cepebpa, comepxkamerocs B 100 cm® pactBopa AgNOs,
notpedoBanoch 75 cm® pactBopa HCIl ¢ monsipHoit koHIleHTpanuei sxBuBaienta 0,3 monn/n. Kakosa
MoJIsIpHasi KOHIIEHTpaIus SkBuBaienTa pactBopa AgNO3? Kakas macca AgCl Beimana B ocagok?

5. Kakas macca HNO3 coneprkanack B pacTBOpe, €CiIM Ha HEUTpanu3auuio ero norpedosanock 50
cM® pactBopa NaOH ¢ MonspHO#l KoHIEHTpamueli skuBanenta 0,3 monb/n? KakoB TUTp pacTBopa
NaOH?

6. Ha meifrpanmsammo 26 cm® pacTBopa mIenodn ¢ MONSpHO# KOHIEHTparueii sxsuBanenta 0,15
Monb/1 Tpebyercs 167 cm® pactBopa HSOs. UeMy paBHBI MONAPHAS KOHIEHTPAIUs SKBUBAJIEHTA U
TUTp pactopa H2SO4?

7. Kakoii o0beM pacTBOpa KHCIOTHI C MOJSpPHOW KOHIeHTpauueil sksuBaienta 0,35 moib/n
TpebyeTcs I HelfTpanu3anyy pacTBopa, coaepskaiiero 0,42 TNaOH B 40 cm3?

8. Ha meiitpanusamuio 1 1 pacTBopa, comepxkarero 1,25 r KOH, Tpebyercs 50 cm® pactBopa
KHCJIOTHL. Brraucinte MOISIpHYIO KOHIICHTPALINIO YKBUBAIEHTA KHCIIOTHI.

9. Kakoii o6sem 18,01%-noro pactBopa HCI (mn. 1,100 r/cm®) Tpebyercs ans npurotosnenus 1 i
8,17%-noro pactsopa (m1. 1,050 r/em’) ?
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10. CKOJBKO M KAaKOTO BEIIECTBA OCTAHETCS B M30BITKE, ecinu K 75 cm® pactBopa H2SOs c
MOJISIPHOH KOHIIeHTpanueii sksuBanenta 0,5 Monb/n npubasuts 125 cm® pactsopa KOH ¢ mMonspHoii
KOHIIEHTpanuen skBuBaieHTa 0,3 Mosb/n?

11. Beruncnute MOJIIPHYIO KOHLEHTPALMIO U MOJISIPHYIO KOHILIEHTpALMIO SKBUBaJIeHTa 28%-HOro
pacTBOpa XJIOPH/IA Kbl IIIOTHOCTHIO 1,178 r/em®,

IpakTHyeckoe 3ansaTre Nel9.
Pemienue 3ajannii Ha MCNOJIb3yeMble TUCIEPCHBbIE CUCTEMbI B OBITOBOI U MPOM3BOICTBEHHOM
JesITeJILHOCTH YeJIOBeKa, C MO3HIMH PKO0JI0rn4ecKoii 0€30IacHOCTH
e padoThl: 3aKpenuTh YMEHUE MPOBOJUTH PACUEThl ISl MPUTOTOBICHUS PACTBOPOB U CBOMCTBA
JUCTIEPCHBIX CUCTEM

3agaHus AJ151 CAMOCTOSITEILHOTO PelICHHS .

1. Cynpoputr nHatpus B Buzae pactBopa (12xr ma 100 nuTpOB) HMCHONIB3yeTCS Al PACTBOPEHUS
kpacuTteneil. Onpezennure MacCoOBYIO A0 CyIbhuTa HATPUS B pacTBOpe?

2. OmpenenuTh KOHIEHTPAILIMIO PacTBOpa OCNUIBHONW W3BECTH HCIOJIB3YEeMOW MpU OTOENKE TKAHEH,
ecnu 6epyt 0,8 Kr u3BecTH Ha 1 JIUTP BOJBI.

3. Jlns cMsrdeHus: pe3suHbl IPUMEHSIIOT 25%-Hbli pacTBOp riinuepuHa. Onpenenure Maccy riulepuHa,
HE0oOXOIUMYIO JUTs OTy4deHust 125 KT Takoro pacTBopa.

4. IlpyuunHa IPOrOpPKJIOCTU CIMBOYHOIO Macia - MOSBICHHE B HEM CBOOOJIHOI MacisiHOM U JIPyrux
HU3KOMOJIEKYJISIPHBIX KHUCIOT. Jljisl yCTpaHeHHs MPOTrOpKIOCTH MACIO IPOMBIBAIOT PACTBOPOM
nuTheBOM cofpbl. CocTaBbTE ypaBHEHHE MPOMCXOASILIEH IMPHU 3TOM PEAKUUU U OOBACHUTE IMPUUUHY
YCTPaHEHHs TOPbKOI'O BKyCA.

5. IIpu nomaianuu B Boay HEPTH MOKPHIBACT €€ TOHYAMIIEH IIIEHKOM, 9TO BBI3BIBACT THOCITH MHOTHX
MOpPCKHX oOpranusmoB. [lomycTumasi HopMma 3arpsi3HeHusi BoAbsl HedTenpoayktamu — 0,005 wmr/m.
Paccuwnraiite, kakoii 00bEM BOJIBI 3arpsi3HSACTCS €KErOJHO, €CIIM B OKeaH momagaet 2,5 MIIH. TOHH
He(TENPOIYKTOB.

6. B 607pHUIlY TOCTYIWI TAIMEHT, ISl TIOJIIEPKaHUs COCTOSTHUS KOTOPOT0, HE00X01uMOo BBecTH 250

r 0,9%-Horo ¢usnonoruueckoro pacreopa. CKoJIbKO rpaMMOB MOBapEHHOM COJIM HEOOXOAUMO B3SITh
JUIS €70 IPUTOTOBJICHUSI.
7. OCHOBHBIM BHYTPHKJIETOUHBIM MOHOM SIBJIIETCSI HOH KalMs, KOTOpPBIA ydacTByeT B paboTe cepaua.
Bonwie Bcero kanus comepkuTcs B Kypare u uztoMe. CKOJBKO TpaMM Kypard HaJlo CheCTh, YTOOBI
IIOJIYYUTh CYyTOYHYIO HOpMY Kamus, eciu B 50 r kyparu cogepxurcs 1,017 r kanus, a cyrouHas HopMa
COCTAaBJIAET 3,5 T Kaus.

8. UenoBeky, HEUASHHO BBIMMBIIEMY COJIIHYIO KUCIIOTY, pEKOMEHAYIOT NIPUHATh BOAHYIO CYCIIEH3HIO
MOKEHOM MarHe3uu. YcTaHoBUTE (OpMyIly BEIECTBa, €ClIM MaccoBas JoJjii MarHus paBHa 60%,
kucinopona 40%.

9. XKupbl coCTaBisIOT CyIIECTBEHHYIO 4acTh Hamed numm. Kakue coenuHeHus, U B KakoM
KOJINYecTBe, 00pa3yroTcs Ipu HarpeBanuu 89 r xxupa (TpucreapaTa) ¢ BOAON?

10. Kocmernueckasi myzapa sIBISIETCS BEJIMKOJIENHBIM aJCOpPOEHTOM BJIaru, €€ BOJOMOIIIOIIAIOIIAs
CIOCOOHOCTh 00ecneunBaeTcss BXOJSIIMMH B COCTaB PHCOBBIM KpaxMalloM, CTe€apaToM LUHKa,
OKCHJaMU IIMHKA W TUTaHa. OmpeneiauTe Maccy OKCHJAa IIMHKA, KOTOPBIH HEOOXOAMMO B3ATh JUIS
nosiyueHus 1 Kr myapsl, eciim maccoBas 1ois ero cocrasisiet 0.01%

MPaKTUYECKUX 3aJaHuil 1Mo KjJaccMpUKAlMK, HOMEHKJIAType M XUMHUYECKUM ¢opMyiaam
HEOPraHMYECKUX BEIIECTB

Tema 6.2. UccaenoBanne cBOiiCTB pacCTBOPOB

JlaGopaTopHas paGora Ne2.
HpI/IFOTOB.HeHI/[e H U3YUYCHHUE CBOJCTB AUCHEPCHBIX CUCTEM pPa3HbIX BUA0OB
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Ileanb: Ha mpakTHKE MO3HAKOMHUTBCA CO CBOWCTBAMHM M CHOCOOAMH IPUTOTOBICHMS CYCIEH3MH U
SMYJbCUM.
3aganue:

1. O3HaKOMUTBCS C TEOPETUUECKUM MATEPUAIIOM.

2. OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI.

3. O3HaKOMBTECH C IPAaBUIIAMH 110 TEXHUKE O€30MIaCHOCTH MPH paboTe B XUMUYECKOMH

1a00paTOpUU U pacHMIIMTECH B )KypHaie no Th
4. BBINOJHUTH ONBITHL B COOTBETCTBUH ¢ MHCTPYKLMEH U 3arucaTh JaHHBIE B TAOIHIIBI.
5. Cuenartp BBIBOI.

OobecnieyeHHOCTD 3aHATHSA
1. ObopynoBaHue: XUMUYECKHI CTaKaH, MEpHas JI0XKa, papdopoBas cTymka.
2. PeaxrtuBsl: Boma, MmotopHoe maciio, men ( kapooHat kanbius), [IAB (3mynbrarop).

Teopernueckuii MaTepuaJl

I[I/ICHepCHBIe CUCTCMbI — O3TO CHUCTCMBI, B KOTOPLIX MCJIIKMC 4YaCTULbl BCHICCTBA, WU
nucrnepcHas (asza, pacmpeleneHbl B OAHOPOJHOM cpede (GKUAKOCTh, Ta3, KpUCTaI), WU
aucnepcuonHoi ¢ase (Puc.1).

Dz g Pasmep uacTui  JaucCriepcHOM  (asbl  XapaKTepU3yeTcs
] JIUCIIEPCHOCTBIO0. B 3aBHCHMOCTH OT HEE IUCTIEPCHBIE CUCTEMBI MOYKHO
VO Moo g pas/eNuTh Ha BBICOKOIMCIIEPCHBIE, WM COOCTBEHHO KOJUIOWHBIE, U
b | HH3KOMCIIEPCHBIE (TPYOOIUCIIEPCHBIE).

rd

' Pa3Mep 4acTHI HU3KOAMCIIEPCHBIX CHCTEM cocTaBiser 107°
e MM. u Ooinbire. PazmMep 4acTHil BBICOKOIMCIIEPCHBIX CHUCTEM JISKHUT B
unrepsate 10°-10% mm (ot 1 1o 100 HM), 4TO, KAK MHHAMYM, Ha
TIOPAZIOK GOJBIIE pa3Mepa YacTHII B HICTHHHBIX pacTBopax (107 Mm).

XUMHUS JTUCHEPCHBIX CHUCTEM H3ydaeT MOBEIEHHE BEUIeCTBAa B CHIJIBHO DPa3ApOOICHHOM,
BBICOKOJIMCIIEPCHOM COCTOSIHUH, XapaKTEPU3YIOIEMCs] O4€Hb BEICOKUM OTHOIIICHHEM OOIIEH TToma n
MOBEPXHOCTH BCEX YACTHII K X 00IIeMy 00beMy WIIM Macce (CTeNeHb AUCIIEPCHOCTH).

Baxwneiimas 0coOOEHHOCTh JMCIIEPCHOTO COCTOSHUS BEIIECTBA COCTOUT B TOM, YTO DHEPTHUS
CHCTEMBbI IJIaBHBIM 00pa3oM COCpeloToueHa Ha MOBEpXHOCTU pazfena ¢daz. IIpu aucneprupoBaHuH,
WJIA U3MEJTbUEHUH, BEIECTBA MPOUCXOINUT 3HAYUTEIBHOE YBEIHMUSHHE TIJIONIAId TOBEPXHOCTH YaCTHI]
(IpH TOCTOSTHHOM CYMMAapHOM HX 00beMe).

[TosTOMY 00J1aCTh XUMHH TUCTIEPCHBIX CUCTEM (M KOJJIOWAHBIX PACTBOPOB) CUUTAIOT XUMHEH
MOBEPXHOCTHBIX SIBICHUH.

CpoiicTBa BemecTBa B pa3apoOJCHHOM, WM JUCIEPCHOM, COCTOSHHU 3HAYUTEIHHO
OTJIMYAIOTCSI OT CBOMCTB TOTO € BEIIECTBA, HAXOASIIEroCsl B HETUCIIEPCHOM COCTOSTHUM, T.€. B BUJE
KyCKa TBEpJIOTO Tejla WJIK HEKOTOpPOro oobeMa KuaAKocTH Tabauna 1.).

Tabnuua 1.Knaccudukarus IucriepcHbIX CHCTEM

Hucnepcnas | QucnepcuonHas |Ha3BaHue cucteMbl ITpumepel
daza cpena
I'a3 I'a3 (ducnepcuas
cucremMa HeE|-
oOpa3yercs)
Kunkocts Ilena Ilena ra3upoBaHHOW BOJbI, MY3BIPbKHM Ta3a B
JKUJIKOCTHU, MBUIIbHAS TIEHA
TBepaoe Teno TBepnas nena [lenommact, MUKponopucTas pe3uHa, IemM3a,
xJ1€0, ChIp
Kunkocte  |I'a3 A»p030J1b Tyman, oOmaka, cTpys U3 a’pO30JBHOTO
OamioHa
XKunkocThb OMyIbCHUs MoJ0KO, CIMBOYHOE MAcClo, MaillOHE3, KpeMm,

51




Ma3b
TBepaoe Teno Trepnas smynbcus |XKemuyr, onain
TBepnoe I'az A3po3011b, [Ib11B, OBIM, MYKa, HEMEHT
TENO TTOPOIIOK
KnakocTsb Cycniensusi, 3oib|[MHa, nacra, ui, )KUJIKUE CMa304YHbIE Macia ¢
(KOJTOU THBIHA nob6aBkoi rpadura uim MoS
pacTBop)
TBepaoe Teno TBepbIii 30J1b CnuaBbl, IBETHBIE CTEKJIA, MUHEPAJIBI

Konyc Tunpans TeMm spdye, 4YeM BbIIE KOHLEHTpauuss M OoJblle pa3Mep YacTHIL.
MHTEHCUBHOCTh  CBETOpPACCESIHUSI YCWJIMBAETCSI IPU KOPOTKOBOJIHOBOM M3JIY4EHMM U IIpU
3HAYUTENbHOM OTJIMYMM [IOKa3aTellell MpeloMIIeHUsl JAucnepcHod u aucrepcuoHHod ¢asz. C
YMEHBILIEHUEM JAMAMETpa YacTHUI] MAaKCUMYM IOIJIOLIEHHUS CMEIIAETCsl B KOPOTKOBOJHOBYIO 4acTb
CIIEKTpa, U BBICOKOAUCIEPCHBIE CHCTEMbl PACCEUBAIOT 00J€e KOPOTKUE CBETOBBIE BOJIHBI U [IOITOMY
HUMEIOT TOTYOOBaTYIO OKPACKY.

Ha cniexTpax paccessHusi cBeTa OCHOBAHbI METO/Ibl OIIPEIEJIEHUS pa3Mepa U (pOpMbI yacTULl.

MeTtoapl uccienoBaHUs JAMCIEPCHBIX CHUCTEM (OIpesesieHue
pasmepa, (popMbl U 3apsiia 4aCTHIl) OCHOBAHbBI HA U3YYEHHH UX OCOOBIX
CBOICTB, OOYCIIOBJIEHHBIX I'€TEPOT€HHOCTHbIO U JHUCIEPCHOCTBIO, B
YacTHOCTH  onTHuyeckux. KosulonaHele — pacTBOpbl  00J1afaroT
ONTUYECKUMHU CBOWCTBAMH, OTJIMYAIOIIMMM HMX OT HACTOSIIMX
pPacTBOPOB, — OHU IOTJIOUIAIOT M PACCEMBAIOT MPOXOASAIIMM Yepe3 HuX

B Py Kvgsd  CBET. ITpu GoxoBOM paccMaTpHBaHIH JMCIIEPCHOM CHUCTEMBI, 4epes
ey KOTOPYIO IPOXOJUT Y3KHid CBETOBOA JIyd, BHYTPU PACTBOPA HA TEMHOM
¢oHEe BUAECH CBETSILMKCA TrolyOOBaThli TaK Ha3bIBA€MbI KOHYC

Tunnans.

CycrieH3ust ©Ha4Ye B3BeCh (aHIJI. SUSPENSION) — aUCIepCHas CHCTEMa, B KOTOPOH TBEpPIIbIC
YaCTHUIIbl AUCHEPCHON (ha3bl HAXOAATCS BO B3BELIEHHOM COCTOSIHMU B )KUJIKOW JMCIIEPCUOHHOM cpefe.

CycrieH3uu moApa3essaioT Ha TpyOoaucnepcHbie (pa3Mep 4acTuil — OT 1 MKM J0 Jojei
MuMerpa) u Menkoaucnepcusie (ot 100 go 1000 uwm). [lepBbie HEYCTOWYMBBI M CKJIOHHBI K
koaryysiuu. CyclieH3MM, B KOTOPBIX YacTHIIbl JBUTAIOTCS CBOOOJIHO, HA3bIBAIOT 30JISIMM; €CITU Ke
YaCTHUIIbl TUCTIEPCHOM (ha3bl CBS3aHbI B IPOCTPAHCTBEHHYIO CTPYKTYPY, CYCHEH3HIO Ha3bIBAIOT TEJIEM.
CycneHs3uu MoJy4aloT METOJOM AUCIEPrupoBaHUs (M3MEIbUYEHHUE TBEPABIX TEI B JKUJIKOCTH) HIN
KOH/IeHCalluu (BbleNIeHUE TBepAoil (a3bl M3 MepechIlleHHbIX pacTBOpoB). CyCNEeH3UH HUMEIOT Pl
OoOIIMX CBOWCTB C MOPOIIKaMH, OHHM MOJOOHBI MO AMCIEPCHOCTH. EciyM MOpook MOMecTUTh B
KHUJKOCTb M IIepeEMeEIlaTh, TO MOJYYUTCA CYCIIEH3HMs, a NIPHU BBICYIIMBAHMM CYCIIEH3HMs CHOBa
npeBpatiaercs B nopouok. [Toaromy crnocoOsl nmonydeHus CycleH3uid U MOPOIIKOB OJUHAKOBBI, JTHUILb
IIPU TOJYYEHUH CYCIIEH3UH TNOSBISAETCS JONOJHUTENIbHAs] TEXHOJIOIMYECKas CTaius — CMEUIMBaHUE
MOPOIIIKa C TUCTIEPCUOHHOM cpefioi. KoHIeHTprpoBaHHbIE CyCIIEH3UH (TTaCThl) MOTYT OBITh MOTY4YEeHBI
KaK B pe3yibTaTe ocelaHus Ooiyiee pa30aBIeHHBIX CYCHEH3UI, TaK U HEMOCPEICTBEHHO pacTHpaHUEeM
MTOPOIIIKOB UM MACCUBHBIX TBEP/BIX TEJ C HKHUIKOCTIMHU.

Koarymnsiuust unaue arperamus; dioxymsiius (anri. coagulation) — ciaunanue KOJTOHIHBIX
4acTHUIl APYT € APYroM U 00pa3oBaHUE U3 HUX OOJIee CIOXKHBIX arperaros.

Koarynsamus npeacrasisier coOoi mpolecc YKpyHHEHHs YacTHIl, a CeAMMEHTAlMs sSBIsSeTCs
KOHEYHBIM Pe3yJlbTaTOM 3TOT0 MPOIECCca, OJHAKO TEPMUH «KOATyJSIUS» YacTO HCHOJB3YIOT IS
0003HaYCHHSI JAHHOTO SBJICHUS B LIEJIOM.

30516 uHaue JHMO30Jb; a3PO30Jib; KOJJIOMIHBIA pacTBop (aHri. SOI) — BeIcOKoaMCIIEpCHAS
KOJUTOMIHAsE cucteMa (KOJUIOMAHBIA PacTBOP) C KUIKOW (JIMO30JIb) WIIM Ta3000pa3Hoil (a’dpo30JIb)
JMCIIEPCUOHHOM Cpesloif, B 00beMe KOTOpOH pacripeseneHa Apyras (aucnepcHas) ¢asza B BUAE MEJIKHX
TBEPABIX YACTHII, KaleJeK *KUIAKOCTH WU Iy3bIPHKOB Ta3a.

[Ipumepom a3po30Jii Ha OCHOBE KHJIKOCTU SBIISETCS TyMaH — B3BECh Kamellb BOJbI B
BO3/lyX€; HAXOASIIUICS B BO3yX€E IbIM WJIU IbLJIb — IPUMEDP TBEPAOTEIBHOIO a3p030JIs.

P
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I'ens (auri. gel) — (ot mar. gelo - 3acteiBaro mmm gelatus - 3aMoOpOKEHHBIH, HEITOIBUKHBIH ):
l'ens mpencraBisieT coO0OW CTYAEHHCTOE TENO, CIIOCOOHOE coXpaHATh (opmy u obnamaromiee
YOPYTOCThIO M 3JaCTHYHOCTHIO. [IpuMepsl BelecTB, 00pa3yromux rem: aMmopdHbId (Teneo0pa3HbIii)
THIPOKCUA amoMUHUS mnepeMeHHoro cocrtaBa Al:O3:nH20, ruaporenn KpeMHHEBBIX KHCIOT
(nSiO2'mH20). Ilpy uX BBICYIIMBAHUH IOJYYArOT, COOTBETCTBEHHO, AFOMOIeNlb M CHIJIMKAreilb —
MIOPHUCTHIE BEIIECTBA, UCIIOIb3YEMbI€ B Ka4eCTBE COPOSHTOB M HOCUTENEH Il KaTaln3aTOPOB.

Omynbenst (HoBosat. emulsio, ot sat. emulgeo — noro, BbanBar0) — IUCIIEPCHAS CUCTEMA,
COCTOSIIAs U3 MUKPOCKOITMYECKUX Karesb JKUAKOCTH (IUCTIEPCHOI (a3bl), paclpeieIeHHbIX B IPYTroi
KUJKOCTH (IUCIICPCHOHHOM cpejie).

OMyJIbCHH MOTYT OBITH 00pa30BaHbI ABYMsI JIFOOBIMH HECMEUIMBAIOIIUMHUCS JKUIAKOCTIMU; B
OOJIBLIMHCTBE CIy4aeB OJHOW U3 (a3 sMynbcuil sIBIIETCS BOJA, a IPYroi - BEIIECTBO, COCTOsAIIEE U3
CIIa0ONOJISIPHBIX MOJIEKYT (KUAKHE YIIIEBOJIOPOJBI, XKHUphI). Hampumep, MOJIOKO — OJHA M3 MEPBBIX
M3YUYEHHBIX SMYJIbCUI: B HEM KaIlUIM MOJIOYHOI'O JKHpa pacipeiesieHbl B BOJHON Cpejie.

OMyJIBCHH OTHOCATCS OOBIYHO K TpyOOJMCIEPCHBIM CHUCTEMaM, MOCKOJIBbKY KamlelbKd TUCIEPCHOM
(dazel umeroT pazMepsl oT 1 10 50 MKM. DMYJIbCUHM HU3KOW KOHIICHTPAIIUM — HECTPYKTYPUPOBAHHBIE
KHUJIKOCTHU. BRICOKOKOHIICHTPUPOBAHHBIEC IMYJIbCUU — CTPYKTYPHUPOBAHHBIE CUCTEMBI.

Tum sMynbcuu 3aBUCHT OT COCTaBa M COOTHOLICHUS €€ XUAKHMX (a3, OT KOJIMYECTBA U
XUMHAYECKOH MPUPOJIBI SMYJIBraTOPa, OT CII0C00a IMYJIBIMPOBAHNUS M HEKOTOPBIX APYTHX (aKTOPOB.

[TpsMele, ¢ KamIsIMU HENOJISPHOM KHUIKOCTH B HOJSIPHON cpezie (THUIla «Macilo B BOJIE»)

JUist SMYJIbCUX THIIA M/B XOPOIIMMH 3MYJbIaTOpAaMH MOTYT CIY)KUTh PacTBOPHMBIE B BOJE MbLIA
(HaTpUeBbIEC U KAJIMEBBIE COJIM KHUPHBIX KHCIIOT).

OOparHble, WM WHBEPTHBIE (TUMA «BOJAA B Maciey). i sMyiabcHH THUHA B/M XOPOLIMMHU
HMYJbraTOpaMu MOT'YT ObITh HEPACTBOPUMBIE B BOJIE€ MbLIA (KaJIbLIUEBbIE, MArHUEBbBIE U AJIFOMUHUEBBIC
COJIY JKUPHBIX KUCIIOT).

Tak xe SMyJIbCUH pa3AessoTCs Ha JINOPUIIbHBIE U THO(POOHBIE!

JIno¢uibHbBIE YMYIIBCUU 00Pa3YIOTCS CAaMOITPOU3BOJIEHO U TEPMOAMHAMUYECKH YCTOWYHBHI.

JInooOHBIE HMYIIBCUU BO3HHUKAIOT NPH MEXAHUYECKOM, aKyCTHUECKOM HJIM 3JEKTPUUYECKOM
SMYJIBTUPOBAHHUHU (JIUCTIEPTUPOBAHUH ), a TAK)KE BCIEICTBUE KOHACHCAIIMOHHOTO 00pa30BaHMs Kamelb
IMCIIEpCHOM (a3bl B MEPECHIIEHHBIX pacTBopax WM pacmiaBaXx. OHU  TEepPMOAMHAMHYECKU
HEYCTOWYMBBI W JUTUTENBHO CYIIECTBYIOT JIMIIb B TPUCYTCTBHHM OSMYJIbIaTOPOB — BEHIECTB,
o0JIeryaronyx JUCIeprupoBaHue U MPENATCTBYIOMINX KOANIECHEHIINHU (CIUIAaHUIO).

DOMyIBCHH HIHPOKO UCTIONB3YIOT B PA3IMYHBIX OTPACIISX MPOMBIIUIEHHOCTH:

e [luieBasi IPOMBINUICHHOCTh (CIIMBOYHOE MACIIO, MaprapuH);

¢ MpeuioBapeHue;

o [lepepaboTka HaTypaJIbHOTO KayuyKa,

o CrpoutenbHas IPOMBIIIIICHHOCTh (OUTYMHBIE MaTepHalibl, MPONUTOYHbIE KOMITO3UIINHN);

e ABTOMOOMIJIbHASI TPOMBIIIJIEHHOCTH (TOJIYyYEHHE CMAa30YHO-0XJIaKJAIOUINX KUAKOCTEN);

o Cenbckoe X035HCTBO (ECTULIUAHBIE MTPETapaThl);

e MenunuHa (MMPOU3BOACTBO JEKAPCTBEHHBIX U KOCMETHUECKUX CPEICTB);

o JKusomnucs.

o Hedrexumus

Bonpocs! 111 3akpenJieHusi TeOpeTHYeCKoro MaTepuaJia
1. Yem HacbIIIEHHBII pacTBOP OTINYAETCS:

a) OT pa30aBICHHOTO;

0) OT KOHIIEHTPUPOBAHHOTIO;

B) OT IEPECHIILIEHHOIO;

I') OT HEHACHIIIEHHOI0?

Ha3zoBute coctaBHbIE YaCTH JUCTIEPCHOM CUCTEMBI U MX OTJIIMYHS IPYT OT Apyra.

3. HazoBuTe OCHOBHOW MpPHU3HAK, OTJIMYAIONIMA KOJUIOMJHBIE CHCTEMBI OT JPYI'MX BHJIOB
JMCTIEPCHBIX CHCTEM.

4. TlosicHuTe, YeM Telu OTIMYAIOTCS OT 30JIei; TPUBEANTE IO OJHOMY TPUMEPY TaKUX
KOJIJIOUJTHBIX CHCTEM.

N
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https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D1%83%D0%BB%D1%8C%D0%B3%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D1%83%D0%BB%D1%8C%D0%B3%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D0%B3%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D0%BB%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D1%83%D0%BB%D1%8C%D0%B3%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B8%D0%B2%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D0%BC%D0%B0%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D1%80%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%83%D1%87%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%82%D1%83%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B5%D1%82%D0%B8%D0%BA%D0%B0

5.

6.

Yro Takoe Koarymsius, Ha30BUTE €€ BUbI, IPUBEIUTE M0 OJHOMY NIPUMEPY Pa3INYHBIX BUIOB
KOAaryJisiliH.
KaxoBa posb aMyibcuii B HEPTSHON MPOMBIILICHHOCTH.

I/IHCprKIII/Iﬂ 110 BBIITOJTHCHHUIO

1.

2.

w

©ooND O

O3HakoMbTECh C TMIpaBWJIAMU [0 TEXHUKE O€30MacHOCTH Npu paboTe B XHUMHUYECKOM
nabopaTopuu U pacIUIINTeCh B xKypHaie o Th.

B crynke u3 Kycouka mMela IpUroTOBUTH MOPOLLIOK.

B crakan HachwIIaTh JIOKKY MOpOoIIKa MCJIa W MNOCTCIICHHO IMPU MOMCIIMBAHHWN CTEKJITHHOM
MaI04YKOM 100aBUTH BOBI.

3anumuTe HAOIIOACHUS B TAOJIHILY

B nmpo6upky Hanelite 4 4acTb BOABI M CTOJIBKO ke Macia. TuiaTenbHo nepemMeranTe.
Ho6asbte kartio [TAB (amynberatopa) u nepemeniaiire euig pas.

CpaBHuTe pe3ynbTarhl. 3anUIINTe HAOIIOACHUS B TA0IUILY

N3yuuTe 00pa3ibl AUCTIEPCHBIX CUCTEM

3anonHuTte TabIuIy

Oopa3sen oTuéra

Jlaboparopnas pabota Ne 2 JlucriepcHble CHCTEMBI i UX CBOMCTBA.

HGJII)Z Ha INPAKTHUKE ITO3HAKOMUTLCA CO CBOMCTBaMH U crioco0amu IIPUT'OTOBJICHUSA
CYCIICH3HI U IMYIIbCHIA.

Tadauua c pesyJbraTramu Ha0II01eHU I

Tabmuia 2.

Ha3zsanune YTO JIENAaeTe HaOmronenust 1 ux oObICHEHUS

OIlbITa

[IpuroroBnenue
CYCIIEH3UHU
kapOoHaTa
KaJIbLIMS B

BOJIE.

ITonyyenune
OMYJIIbCUHU
MOTOPHOT'O
Macia.

BEIBOA B COOTBETCTBUH C IIEIIBIO pa6OTBI.

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH YeJI0BEKA
Tema 7.1. XuMus B ObITY M IPOU3BOACTBEHHOM eSITeIbHOCTH YeJI0BeKa

IpakTuyeckoe 3ansitue Ne20.

IKO0JIOTHYECKAsl 0€30MaCHOCTb MOCJIeACTBHI OBITOBOM M NPOM3BOACTBECHHOM JeATEJIbHOCTH

YeJ0BCKa

Leap padorThi: crIOCOOHOCTH M TOTOBHOCTh K OIIEHKE M MPUHATHIO pEILIeHMs; rapaHTus Ooiee
Ka4yeCTBEHHOI'0 YCBOCHHUS 3HAHUM 3a CUeT MX YriyOeHus: 1 oOHapyKeHus! MpoOesIOB 3HAHUH;
®dopma opranuzaiuu paboTel: rpymmoBas (3 — 4 yenoBeka)

dopma u coepkaHue OTueTa:

1) Pabora odopmiisercs B Buae npe3eHTanuu. B Heil 00s3aTennbHO 3aUKCUPOBATD:

a) LeJU ¥ 3a/1a41 paboTHl,

0) BBIMTOJTHEHHbIE UCCIIC0BAHMS/U3bICKAHUS,

B) BBIBOJI IO pabOTe€ B COOTBETCTBUU C TIOCTABICHHBIMU IESIMH M BBHIMIOJHEHHBIMH 3a/ladaMi
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IHocnenoBaTeIbHOCTH BHINOJTHEHHS PA00OTHI
Teopernyeckunii MmaTepual:

Ponb XxuMuu B )KM3HU 4el0BeKa XUMHS — HE TOJIbKO HAYYHO — TEOPETUYECKAsl TUCLUILINHA.
DTO 0JIHA U3 CaMBIX TPUMEHUMBIX Ha MPAKTHUKE HAYK.

Ee OTKpBITHAMHU TOJIB3YIOTCS MPOMBIIIIEHHOCTh, cepa ycayr U MpocTo Jitodas CeMb.
Xumus B O0b1Ty Kaxkaasi COBpeMEHHAsI CEMbs HCIIOJIB3YeT OTPOMHOE KOJIHYECTBO CPEICTB OBITOBOM
XUMHUU — Ha KyXHE, B BAHHOW, TOCTUHOM, CIIAJIbHE.

OHU TIOMOTAIOT S3KOHOMUTH BpPEMsI, COXPAHITh 370pPOBbE, MOAJIEPKHUBATH YHCTOTY,
CO3/1aBaTh KPAaCUBBIM UHTEPbEP, BHIPAIIUBATD PACTCHUS, YXAXKUBATh 32 aBTOMOOMIISIMHU.

DTO TOJBKO HEKOTOPHIE U3 ATUX CPEJCTB: CTUPAIbHBIC MOPOUIKU, MBUIO;— KJIEH, KPaCKH,
JIaKW;— TSATHOBBIBOAWTENHN, OYMCTUTENH, KpeMa JJisi 00yBU;— yHOOpECHMS, BEIIECTBA ISl 3alIUThHI
JOMAalTHUX PACTeHUN OT HACEKOMBIX,— OO0JIE3HEH.

Tak, nMpu CTUpPKE aKTUBHBIC BEILIECTBA BCTYNAIOT B PEAKILIMIO C IPsI3bl0, B PE3yJIbTaTe 4ero
OHa Kak Obl OTTAJIKUBAETCS OT TKaHU. B X03siicTBEHHOM MbLIe — 3TO OOBbIYHAS 1IEJI0Yb TPUPOIHOTO
IIPOUCXOXACHHUS, B TOpOILIKaxX — cuHTeTnueckue [1AB.

Jns co3maHusl KpacoOK TOXE HCIONB3YIOT XMMHIO: €IKHM HaTp B Tyamu, oinuda — B
MAacCJSHBIX Pa3HOBUIHOCTSAX. OIHAKO XMMHS OCTaBUJIa CBOW CJ€J W B NPHUBBIUHBIX OMEPALMIX.
Korga rotoBsT nupor, To CMEMMBAIOT COY U JIUMOHHBIA COK. [IpoucxoauT nmponecc pacTBOpeHUs
COJIbI M BBIIENIEHU yriekucioro raza CO2.

On npobuBaeT cede BBIXOABI, U TeCTO MogHUMaeTcs. OUncTKa METaNInYeCKOW MOCYIbl OT
HAaKUIU C TIOMOUIBIO JIMMOHHOW KHCJIOTHI NMPOU3BOJIUTCS B PE3YJIbTaTe PACTBOPEHHS TBEPIBIX
KapOOHATHBIX TUICHOK (HAKUIIK) B KUCIION cpefe. XUMHUS U YeIOBEYECKU opranu3M YenoBek — 3TO
CJIOXKHAsI CUCTEMA, COCTOSIIAs U3 PA3JIMUHBIX AJIEMEHTOB U OpraHnyeckux BemiecTB. Ho TpeOyercs
MIOCTOSIHHOE MX MOTOJHEHUE.

Kampruit, xammii, xkuciopon, (ochop, aMHHOKHCIOTEI — BCE 3TO JODKHO TOCTYINATh B
opranusMm c enoi. 123 BnusHue BHEIIHMX BEIIECTB MO-PAa3HOMY BO3JIEUCTBYET Ha yenoBeka. Tak,
MIPUHATHE aCTIUPUHA, C TIOMOIIBI0 XUMHUUYECKHUX PEAKIINil, pa3KimKaeT KpoBb. I 0HOTO YenoBeka,
C TYCTOM KPOBBIO M CKIIOHHOCTBIO K TpOMOaM, - 3TO CIIacCeHHE.

st npyroro, ¢ HapylIeHHEM CBEPTHIBAEMOCTH KPOBH, NMPUMEHEHHE STOTO JIEKapCTBa
MOXET JOBECTH J0 JIETAJIILHOrO ucxoaa. [1oaToMy XxuMuyeckue BEHIECTBA WM MPOJIYKThl C HUMH
COMPOBOXKIAOTCS MHCTPYKIHMSAMHU, Kak oOe3omacuTh ceOs. [Ipumep: yKCYCHYIO KHUCIOTY HEINb3s
yrnoTpeOisaTh, HEe pa30aBUB OONBIIMM KOJTHYECTBOM BOABL. [Ipu paboTe C YUCTSIIMMU TEISMHU,
racTtaMu, HaJ0 HaJIeBaTh MEPUYATKH.

Henb3s ynoTpeOmsiTh CIUIIKOM MHOTO COJIM M3-32 HAKOTUICHUSI HATPHS, BEIYIIETO K OTEKaM.
XuMHs B IPOMBIIUICHHOCTH. Ha XUMHUECKHX peakiusX OCHOBAHO OOJBIIMHCTBO MPOMBIIIICHHBIX
MIPOU3BOJICTB MHUpA.

Cenbckoe XO3SIICTBO — 3TO OTpacib HKOHOMHKHM, HalpaBlieHHas Ha oOecreueHune
HaceJeHusi TMPOJAOBOJIBCTBUEM, a TaKXKe IMOJIYYEHHE ChIpbS Ui psAa APYrHX OTpacieu
MPOMBIIICHHOCTH. [IpuMeHeHne pa3inMYHbIX XUMHUYECKUX BEIIECTB, IPOIECCOB W METOJIOB
XUMHUYECKOTO aHallu3a B CEJIbCKOM XO3SIIICTBE HA3bIBAlOT XHMMH3alMEW. YBEIMYEHHE pPOCTa
MIPOM3BOJICTBA, a TAKXKE YIYUIICHHE KAa4eCTBA CEIbCKOXO3SHUCTBEHHOW MPOIYKIIUH, YBEIMUCHHE
CpPOKOB €€ XpaHEHHUs M TOBbIIIEHHE 3((HEKTUBHOCTH >KMBOTHOBOJICTBA W JAPYTHUX OTpacien c/X
SIBJISIETCSI OCHOBHOM 1IE€TTBI0 XUMU3AITUH.

BrifenstoT HeCKONbKO HaMpaBICHUH XMUMU3AIHMH C/X, TaKHe MPOU3BOJICTBO MHHEPATHHBIX
ynoOpeHui, KOPMOB M KOPMOBBIX J00aBOK, a TakKXe€ CTUMYJSITOPOB pOCTa; TOBBIIICHUE
IJIOIOPOJTHOCTH TOYB MYTEM BHECEHUS HW3BECTHM M THUIICA, NPUMEHEHUE XHUMHUYECKUX CPEJCTB
3aIUTHI PACTEHHH (TepOUIIHIOB, Y00IIUI0B, HHCEKTUIIU/IOB, IECTUITUOB) U T.1.

YnoOpenust Bce ymoOpeHus, MpOU3BOAMMBIE XUMHUYECKOH MPOMBIINIICHHOCTBIO MOXKHO
KJIacCU(PUIIUPOBATh 1O HECKOJIBKAM IPU3HAKAM: M0 TMPOUCXOKACHUIO (MUHEPAIbHBIE,
OpraHWYeCKHe,— OpraHOMHUHEPAIbHBIC, OaKTEpPHATbHBIE); 10 arperaTHOMY COCTOSIHUIO (TBepAbIe,
KUJKHUE,— CYCIIEH3UPOBAHHbIE)

MuHepanbHbIe yIOOPEHHS — 3TO HEOPTaHUUYECKHE COJIU, KOTOPBIE COACPKAT HEOOXOIUMbIe
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IV MUTAHUS PACTCHUH XMMUYECKHE JIEMEHTHI. BblaenstoT a3oTHble, (ochopHble, KaIUiHbIE U
MUKpOya00peHusi (6opHble, MOJMOJCHOBBIE W T. [.), MOJY4YE€HHE KOTOPBIX MPOUCXOIUT TMPHU
XMUMUYECKON MIIM MEXaHUYECKOH 00paboTKe HEOPraHNYECKOI'O ChIpbsl MIIM U3 a30Ta BO3yXa.

Cpenn MUHEpaIbHBIX YJOOPEHUH paszIHyaloT NpsMble, MpPEAHA3HAYCHHBIC IS MUTaHHS
pacTeHuil, 1 KOCBEHHbIE, ITpeIHa3HAaYECHHbIE JUIsl YIIy4IlIEeHUs BO3AEHCTBHS y1OOPEHUI HA IOYBY.

Cpenu npsMbIX MUHEPAJIBHBIX YAOOPEHHI BBIACISAIOT MPOCTHIE, COACPIKAIINE OAUH HIEMEHT
nutanus — N, P, K, Mo (aMmMuaunbie, aMMoHUIiHBIE, cyniepdocdaTsl, KaTMHHBIE YI0OPEHHS, 30J1bI,
MHUKPOYJOOpEHHUs1) U KOCBEHHBIE, COJIEp)KAIIME HECKOJBKO JJIEMEHTOB MHTAaHUS pacTeHuil. 124
Oprannyeckue yaoOpeHHst — 3TO BEIeCTBa PACTUTEIBHOIO U )KUBOTHOT'O MPOUCXOXKAECHUS (HAaBO3),
a TaKkXKe MPOJYKTHI UX 1epepaboTku (TOpd, KMBIX, ppIOHAS M KPOBSIHAS MyKa, ITHYUH TOMET H Ip.).

OpraHomMuHepajibHble yHOOpeHHs — OpraHMYecKMe U HEOpPraHUYeCKUe BellecTBa,
MOJIy4eHHBIE TTyTeM 00paboTKH amMMHakoM U (ochopHOU KuciaoToi Topda, craHieB Wik Oyporo
yIisl, a TaKXkKe IIyTeM CMEIIMBAaHUs HaBo3a C MHUHEpaIbHBIMH (OCHOPHBIMU YIOOPEHHUSIMHM.
bakrepuanpHble  ymoOpeHHMsT — BEUIECTBA, COACPXKALIME KYJIbTYpy MHKPOOPTaHHU3MOB,
(GUKCUPYIOIMX OPraHMYeCKOe BELIECTBO IOYBBI M yH0OpeHuil (a30To0aKkTepuH, HUTPArdH
IIOYBEHHBII ). XMMUYECKHE CPEICTBA 3ALUTHI PACTEHUN

JUis  3amuThl  pacTeHMH B C/X AaKTUBHO MCIIOJB3YIOT — pa3iMyYHble IECTHLHUIBI,
IIpeICTaBIIsIoNINE COO0H BEIIeCTBa, IpeHa3HAYCHHbIE /1711 00pPbObI C BpEAHBIMU OPTaHU3MaMU.

Cpenu necTUUUIOB BBIACIAIOT: — HWHCEKTULUABI — CPEJCTBA, HpPEJHA3HAYCHHbIE JUIS
00pbOBI C BpEAHBIMH HACEKOMBIMHU.

Beinenstor xnopopranndeckue ( ansapus, 1T, rekcaxiopas u ap.), hocopopranuyeckue
( tmodoc, kapbodoc, mermnamepkanTopoc, AMXIOPOC, AWAZWHOH, XJIOpPIUPHPOC H p.),
IIPOM3BO/IHbIE KAapOaMUHOBOM KHUCIIOTHI (MeTHiIKapOamaT) W Jp. BUIbl HHCEKTHLHUIOB. —
GyHTHIUIBl — CpEACTBA, NpEAHA3HAYCHHBIC IS JICUCHHsS] PACTEHUH M IOYBBI OT TPHOKOBBIX
3a00seBaHu; — repOULMIbI — CPE/ICTBA, IPEeIHA3HAUCHHbIE ISl YHUUYTOXKEHUS COPHSIKOB.

Beigenstor repOMIMIBI  CIUIOMIHOTO JACHCTBHsS (YOMBAIOT BCE BHJABI PACTCHUU) U
CEJIEKTUBHOIO JeMcTBUA (TMOpaXkarolllue OIpe/esIeHHble BUABI PAacTeHUH). — OakTepuuuabl —
CpeAcTBa, NpPEAHA3HAYCHHBIC JJIS YHUYTOXKEHUS BPEIHBIX MHKPOOPTaHM3MOB; — 300LUABI —
CpeACTBa, NpeAHAa3HAYCHHBIE JUIsl YHUUTOXKEHUSI TPHI3YHOB; — I10JIOBBIE aTTPAKTaHThl — CPE/ICTBA,
npeIHa3HauYeHHBIE ISl IPUMAHKH BPEIUTENeH W X YHUYTOXKEHUS; — PETeUIeHTHl — CPEeJCTBa,
npeJHa3HauYeHHbIE JUIsl OTIIYTUBAHUS BPEIHBIX HACEKOMBIX OT PACTE€HHM, KOTOPHIMH OHH MUTAIOTCS;
— XeMOCTEPHISTHTBI — CPEJICTBA, IPEIHA3HAYCHHBIE [T CTEPHIIN3AINU BPETHBIX HACEKOMBIX.

XuMu3aIus KUBOTHOBOJCTBA

[Ton xumu3anmen >KMBOTHOBOJICTBA TOHUMAIOT MEpPHI, MPEANPUHIMAECMbIE JUIs TIOBBIIICHHS
KayecTBa KOPMOB U NMPOJYKTUBHOCTHU >KUBOTHBIX, TAKHE KaK MPOU3BOJICTBO PA3IMUHBIX KOPMOBBIX
100aBOK WM CTAa0MIM3aTOPOB KOPMOB, CTHMYIISITOPOB pPOCTa W PA3IMYHBIX KOHCEPBAaHTOB. Tak,
HampuMmep, B KayecTBE CTHMYJATOPOB pPOCTAa MCIOJB3YIOT DPAa3IMYHblE BUTAMUHBI, TOPMOHBI,
(hepMeHTHI 1 AHTUOUOTUKH.

Cpenu CTUMYISTOPOB pOCTa BBIIEISIOT TOPMOHAJIbHBIE M HErOPMOHAIbHbIE MpenapaThl.
Hcnonp3yloT mpemapaTbl Kak MPUPOJHOTO  MPOUCXOXKAEHHS  ((UTO3CTpareHsl), TaKk U
CHUHTETHYECKHE TOPMOHBI (IUITHIICTUIBOICTPOI).

IIpakTnuyeckoe 3ansitne Ne21l.
Keiicol (¢ yueTom Oyayuiei npogeccuoHaJIbHOM AeATeIbHOCTH) HA aHAIU3 HHopManuu o
NPOU3BOJACTBEHHOM /1eSITeJIbHOCTH Ye10BEeKa, CBA3AHHOM C MepepadoTKOi U NMoJy4YeHHeM
BELLECTB, 2 TAKKEe ¢ IKOJOrHYeCKOH 0e30I1aCHOCTHI0

Keiicwr qys uccnenoBarenbckux padboT:

1) [oTtemnenue kiIMMaTa U BBICBOOOXKICHHME Ta30BBIX THJIPATOB CO JHA OKeaHa. [mapar
MeTaHa — BOJITHOM JieJT ¢ OOJIBIITNM KOJWYECTBOM MPUPOTHOTO ra3a B KPUCTAUIMYECKON PEIIETKE.
Bremne metanruapar BBINISIAUT KAk IUIOTHO CHPECCOBAHHBIM CHET, KOTOPBIM MOXHO IOKEYb, U
Torma OH OyneT TopeTh W3-3a BBICBOOOXIEHHWs rasa. [loHayamy ydeHple CUMTaNIM, YTO THUIpaT
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MeTaHa B €CTECTBEHHOI (opMe CyIIeCTBYET TOJIbKO BO BHEIIHUX oOsacTsax COHEYHON CHUCTEMBI,
HO B 1960-Xx romax COBETCKHE TIeoJIOTH OOHApYXWJIM €ro B CHOMPCKONH BEYHOM Mep3JoTe.
BnocnenctBuu okazanock, uTo MUpOBO OKeaH TOXE CKpPhIBAET OIPOMHBIE 3aJI€KU METaHTUIpaTa
MOJT CBOMM JIHOM — OT OJJHOTO JI0 IATH KBaaApriuirnoHoB (10 B 15 cTenenn) kyboMeTpoB.

3ananus K Keiicy:

a) M3yunTh criocobb1 00pa3oBaHMs METAHTHIPATA;

6) M3yuuthb crmocoObl ero J00bIYHM 1 MPUMEHEHHS;

B) Kak BimsieT ero BEICBOOOK/IEHHE HA OKPYKAIOILYIO Cpery?

r) Kak HuBenupoBath MocieCTBUS OT €ro BBICBOOOKICHHS, U HYXKHO JIM 3TO JIeJaTh?

o) Okomoruueckass 0e€30MacHOCTh  IMOCHEACTBUI  OBITOBOM W MPOM3BOJICTBEHHOMN

JESTEIbHOCTH YEJIOBEKA.

2) bByaymwme wmarepwanbl IS aBua -, MAIIMHO - W NPHOOPOCTPOCHHSL.
«...CaMO3aTSATUBAIONIMECS] TPEIIMHBI Ha Oamiiepe, CYNepCOBPEMEHHBIC «yMHBIC» CaMOJICThI U
Kopabmu — 910 He anractuka! Mpbl co3maeM MarepHwal, KOTOpPBI B  pe3yibTaTre

TEPMOLIMKJIMPOBaHUs OyleT 3ajJedyuBaTh TPELIUMHbl M MUKpOTpelmuHbl. M3nenme u3 Ttakoro
MaTepuaia JOCTaTOYHO OyJaeT MPOCTO HarpeTh M IOBPEKICHHE IMOBEPXHOCTH camMo IO cebe
3argHercd!..» B Hamum AHM MMpPOBOM MHIYCTPUEW MAaTepUAIIOBEACHMs 3aJaH UYETKUH BEKTOP
pasBuTHi. Peub TyT o mepexome ¢ MaTepHalioB, IMOJYYEHHBIX M3 TepepaboTaHHOW He(dTH, Ha
MaTepHabl, OJyY€HHbIE U3 IIPUPOAHOro rasa. Ilpuyem mnociaenHue MMEOT MUHHUMAJIbHBIE PUCKU
JUIs  3arpsA3HEHMs] OKpYXarolled cpelapl, TO €CTb OHHM MAaKCHUMaJbHO JKOJOTHMYHBI U Jlaxe
[IOJIBEPraroTcs BTOPUYHOM IepepaboTKe.

3aganusd K Keiicy:

a) KomnosuTtHble Matepuaisl — 4To 3107

0) M3yuuTh BUABI U COCTAaB KOMITIO3UTHBIX MaTePUAJIOB;

B) Kakyto posb 3TH MaTepualibl UIParoT B IPOMBIIUIEHHOCTH?

r) Pone poccuiickux yu€HbIX B pa3paboOTKe «MaTepHaioB OyIyIIeroy;

o) Okosoruueckass 0€30MAaCHOCTh IOCHEACTBUI  OBITOBOM M IPOM3BOACTBEHHOMH
JeSITEIbHOCTH YEJIOBEKA.

3) Bomopoanas suepretuka. B I'epmanum, B MionxeHe, B 1852 romy npHIBOPHBIM
4acOBUIMKOM XpuCTHaHOM TeWTMaHoM ObUI TOCTPOEH JABHUrarenb, padoTaBIIMK (B TEUEHHE
HECKOJIbKUX JIET) Ha cMecH Boaopoaa c¢ Bo3ayxoM. B 1920-x romax I'. @. Pukapmo u A. O.
Bpycremn BBINONHUIM JA€TajbHbIE HCCIENOBaHUS paOOThl JBUraTells BHYTPEHHETO CropaHus ¢
BHEIIIHUM cMeceoOpa3oBaHMEM Ha BOJOPOJ0-BO3AYIIHBIX cMecsaX. B aTux paboTax, mo-BUIuMMOMYy,
BIIEPBBIE OBLIIO OOHAPYXKEHO SIBJICHHE OOpAaTHOW BCIBIIIKH, KOTOPHIM BIIOCIIEJCTBUHM 3aHHUMAJINUCh
MHOTHE UCCIIeZIOBAaTeNN. B 3T0 ke Bpems Hayanoch M MPAaKTHYECKOE MCIOIb30BAaHUE BOJOPOIHBIX
nsurareneil Ha qupuxkadnsax ¢upmsl «llennenuny». a8 HUX B KauecTBE TOIUIMBA MCIOJIB30BAJICS
BOJIOPO/1, HAMTOJIHABLIMN AUPHKAOITb.

3aganusd K Keiicy:

a) Uto Takoe — BOJIOpOIHAs SHEpreTUKa?

0) Kakue BOmpocChI CTaBITCS B 3TOM OTPACIIU JJIsl XUMHUH?

B) [Iimtockl 1 MUHYCBI B 3TOI 00J1acTH pa3paboToK;

r) Bo3amoxHoctu ans Poccun craTh 1naepoM HOBOM MEXKITyHAapOIHOU 00J1acTH;

) DOxojoruyeckass 0€30MacCHOCTh TMOCHEACTBUHA  OBITOBOM H  HPOHM3BOJICTBEHHOM
JeSITeIbHOCTH YeJIOBEKa.

IIpu padore ¢ KelcoM cylecTByeT HeCKOJIbKO ITaloB:

I. aTam - 3HAaKOMCTBO ¢ cuUTyaruen, e€ 0COOEHHOCTIIMU;

II. aTamn- BeIIEIEHHE OCHOBHOM MpobIeMbl (TIpobiiem);

III. aTam - npeaokeHne KOHIEMIUA WK TEM JJISI «<MO3TOBOTO HMITypMay;

IV. atan - ananu3 nocnencTBUN NPUHATHS TOTO WU MHOTO PELIEHUS;

V. oram - pemeHue Kkeiica (TPENNOKEHWE OJHOTO WJIM HECKOJIBKUX BapHUAHTOB
MOCJIeIOBATENbHOCTH  JICHCTBUH, yKa3aHWE€ Ha  BaKHble MPOOJIEMBI, MEXaHU3Mbl  HX
MIPEIOTBPALICHUS U PEIICHU).
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OYHKIMOHAIbHBIE POJIM 00YYaIOIIUXCS:

BeJylINii (OpraHu3aTop) — OpPraHu3yeT OOCYXKICHHE BOIMpOCca, MPOOIEMBbl,— BOBIIEKAET B
HEro BCEX WICHOB I'PYIIIIbI;

AQHAJIMTUK — 33/1a€T BOMPOCHI YYAaCTHHKAM I10 XOAY OOCYXAEHUs MpOoOJIeMbl,— MOJBEpras
COMHEHUIO BBICKa3bIBa€MbIC U, POPMYITHUPOBKH;

MIPOTOKOJIUCT — (PUKCUPYET BCE, UTO OTHOCUTCS K PEIICHUIO MTPOOIIEMBI;

[Tocne okOHYaHUS IEPBUIHOTO OOCYKICHUS

BEJyUIMIl BBICTYNAaeT Nepel KiIaccoM, 4YTOObl MPEACTaBUTh MHEHHUE, IO3MIIHI0 CBOEH
TPYIIIIBI;

HaAOJI0/IaTeNIb — OLIEHUBAET y4acTUEe KaKJIOro WieHa IPYMIbl B pelIeHuu— MpoOieMbl Ha
OCHOBE 3aJJaHHBIX KPUTEPHUEB;
MOMCKOBUK — JOOBIBaeT WH(OpMalnio, Hanpumep, u3 cetu MutepHer.
B mporiecce HemocpencTBeHHOM pabOThI HAJ KEHCOM peKOMEHTyeTCs:
— JIBYKPATHO MPOYUTATH KEUC JIJISl TOTO, 9TOOBI XOPOIIO pa3o0parbes B (hakTax;
— COCTaBHTb CITUCOK MPOOIIEM, C KOTOPBIMH MIPUAETCS UMETH JIETI0;
— TP HATMYHUH TU(POBBIX JAHHBIX MOMBITATHCS UX OICHUTH U OOBSICHUTH;
— COCTaBUTbH AHAJIN3 UMEIOIIEHCS CUTYAIINH;
— MPOBECTHU AUCKYCCHUIO MPH PEIICHUU TPOOIIEMBI TOCPECTBOM apryMEHTAIIHH;
— MO0 KaKIOMY BOIPOCY JaTh KPaTKO BBICKA3aThCS BCEM HKENAIOUIUM U 00ECIeUnTh—
¢ukcanuio (3anuck) BbICKa3bIBaHUI;
— chopMyIUpoBaTh pPe3yabTUPYIOIIEe MHEHUE, BHICTYHAIOIIEe B KaUeCTBE— PEIICHUS
IMOCTaBJICHHOM 3aJa4H;
— paspaboTats 1IaH IeHCTBUI IO PEIICHUIO TPOOIEMBI;
— He IpeJyIaraTh pEeICHHA, KOTOPBIC TIPEIITOJIAral0T I'yOUTEIbHBIE TIOCIICICTBHUS,
— MOJATOTOBUTh HTOTOBOE BBICTYIUIEHHE — C TEKCTOM, MpPH HEOOXOJUMOCTH C—
rpadukaMu, TaOIUIIAMH.
IIpakTHyeckoe 3ansTHe Ne22.
3amura keiica: [IpeacraBiieHue pe3y/JbTAaTOB pellieHUs KeiiCOB (BBICTYIJIEHHE € TPe3eHTameil)

IIpu pabore ¢ keiicoM cymecTByeT HECKOJIbKO 3TANOB!

I. aTam - 3HAaKOMCTBO ¢ cuTyaIuen, e€ 0COOCHHOCTIMU;

II. aTamn- BeIIEIEHHE OCHOBHOM MpobieMbl (TIpobiiem);

III. aTam - npeanokeHne KOHIEMIHUA WIH TEM JJISI «<MO3TOBOT0 ITypMay;

IV. 3tan - anHanu3 nocnencTBU NPUHSTHS TOTO UM UHOTO PEILLIEHNUS;

V. oram - pemeHue Keiica (TPENsIOKEHHE OJHOTO WM HECKOJBKHX BapHUaHTOB
MOCNE0OBATEIbHOCTH  JIEHCTBUM, yKa3aHWE Ha BaXHbIE TNPOOJIEMBbI, MEXaHU3MBI  HX
MPEAOTBPAIIEHUS U PEIICHMUS ).

O yHKIUOHATBHBIE POJIM 00YUYaIOIIUXCS:

BeIylINii (OpraHu3aTop) — OpraHu3yeT OOCYXIEHHE BOIMpoca, MpPoOIeMbl,— BOBIEKAET B
HETr0 BCEX WICHOB I'PYIIIHI;

AQHAJIUTUK — 33/1a€T BOMPOCHI YYAaCTHHKAM IO XOAY OOCYXACHHs MPOOIeMbl,— MOJaBEpras
COMHEHHIO BBICKa3bIBa€MbIe UJIeH, POPMYITHUPOBKH;

MPOTOKOJIUCT — (PUKCUPYET BCE, YTO OTHOCUTCS K PEIICHHUIO TPOOJIEMBI,

[Tocne okOHYaHUS IEPBUYHOTO OOCYKICHUS
BEIyIIMA BBICTYMAET TEepe] KIacCOM, YTOOBI TPEACTaBUTh MHEHHE, IO3HUIINI0 CBOEH
TPYIIIbI;

HaOJI0/IaTeNlb — OLIEHWBAET y4acTHe KaKJOro WieHa IPYNIbl B pelleHHH— MpoOieMbl Ha
OCHOBE 3aJJaHHBIX KPUTEPHUEB;

MMOMCKOBHK — JI0OBIBaET MH(POPMAIIHNIO, HAIPUMEp, U3 ceTu HTepHeT.

B nporiecce HermocpeacTBEHHON pabOThI Hal KEHCOM pEKOMEHYeTCsI:

— JBYKPATHO MPOYUTATH KEUC TSl TOT0, 9TOOBI XOPOIIO pa3o0parbes B (pakTax;
— COCTaBUTb CITUCOK MPOOIIEM, C KOTOPBIMU MIPUAETCS UMETH JIETI0;
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MPY HAJTMYUU UG POBBIX JAHHBIX MOMBITATHCS X OLICHUTH U OOBSICHHUTD;

COCTaBHUTh aHAIIN3 UMEIOIIEHCS CUTYaITNH;

MPOBECTU JUCKYCCHIO MTPH PEIICHUH POOJIEMBI ITOCPEJICTBOM apryMEHTAIINH;

[0 Ka)XJOMY BOIIPOCY JaTh KPAaTKO BBICKA3aThCS BCEM JKENAIOMIMM M O0ECTICYHTh—
¢dukcamuio (3anuch) BHICKa3bIBAHU;

chOpMYITHPOBATH PE3YIbTHPYIONIEE MHEHHE, BBICTYIAIONIEE B KAUYECTBE— PEIICHHS
IMOCTaBJICHHOM 3aJa4H;

pa3paboTaTh IUIaH ACHCTBUH 10 PEIICHUIO TPOOIEMBL;

HE MpeJyIaraTh peleHnid, KOTOpbIe IPEOoIaraloT I'yOUTeIbHbIE TOCIEeICTBUS;
MOJrOTOBUTh HWTOTOBOE BBICTYIUIECHHE — C TEKCTOM, IpPH HEOOXOJUMOCTH C—
rpadukamMu, TaOIUIIAMU.
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HNudopmannonHoe odecnevyenne 00y4eHust
OcHoOBHbBIE 3JIEKTPOHHbIE U3IAHUSA

1. Tabpuensn, O. C. Xumus. bazoserii ypoBenb. 10 knacc: yueOnuk / O. C. I'abpuensH. — 5-¢ u3f.,

nepepaboranHoe -Mocksa: [IpocBemenue, 2022. -192 c. -ISBN 978-5-09-099538-2. - URL:
https://znanium.com/catalog/product/2090098 - TekcT : ANEKTPOHHBIH.

INa6puensu, O. C. Xumus. 11 kmacc (6a3oBbiii ypoBeHb): yueOHuk / O. C. I'abpuensu, U. T.
Octpoymos, C. A. Cnagkos. - 5-e u3., crep. - Mockga: [Ipocsemenue, 2023. - 127, [1] c. - ISBN
978-5-09-103623-7. - URL: https://znanium.com/catalog/product/2089904 (mata oOparicHwus:
12.09.2023). - - TeKCT: 3JACKTPOHHBIMH.

I[OHOJIHP[TCJILHI)IG HCTOYHHUKH

. Kypun, A. A. Xumus. 10-11 knacc. ba3zoBbrii ypoens : yueOHuk / A. A. Kypun. - 3-e u3z. -
MockBa : '"llpocBemenme", 2022. - 176 c. - ISBN 978-5-09-099535-1. - URL:
https://znanium.com/catalog/product/2090092 - TekcT : 3MeKTPOHHBIH.

IIpuiio:kenne (cipaBoYHbIE TAOIMIIBI)

Ba:kHelye KMCJI0ThI U KHCJIOTHBIE OCTATKH

Tab6muna 1.
KHCIIOTa Ha3BaHUE KUCIIOTHI KHUCIOTHBIN Ha3BaHUE KHCIOTHOTO
OCTaTOK ocraTka
HNOs3 a30THas NO3 HUTpAT
HNO: a30THCTAs NO2 HUTPUT
H3BOs3 O6opHas BOs 6opar
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HBr OpPOMHUCTOBOJOPOTHAS Br Oopomu
HI MOJMCTOBOJOPOIHAS I O]
H2Si0O3 KpEMHHEBas SiO3 CHITHKAT
HMnO4 MapraHueBas MnQOg4 IIEpMaHraHaT
H3PO4 dbochopnas PO4 docdar
H>S CEPOBOIOPOIHAS S cynbhu
H2SO4 cepHas SOy cynbdar
H2S0s3 CepHUCTas SOs3 Cynab(uT
H2COs3 yroJibHas COs3 KapOoHaT
HF ¢dbToprCcTOBOIOPOAHAS, F dbropun
WJIN TUIABUKOBAs
HCI XJIOPUCTOBOIOPOTHAS, Cl XJIOPH]L
VI COJISTHAS
H2CrOg4 XpOMOBast CrOq4 XpoMmar
H2Cr207 JTUXPOMOBast Cr,07 JIIUXpOMAT
HCN [IMaHUCTOBOAOPO/IHAS, CN 110561504010
WA CHHUJIbHAS
PacrBopuMoOCTE coJieil, KHCJIOT, OCHOBAHMM B BOje
Tabmuma 2
(mpn AHUOHBI
KOMHAT -
woit | OH | F Cl- | Br I- S> | NOs | COz* | SiO3* | SO | POs*
TeMmmepa
Type)
Katnon
H* P P P P P M P - H P P
Na* P P P P P P P P P P P
K* P P P P P P P P P P P
NH4* P P P P P P P P P P P
Mg?* H PK P P P M P H PK P PK
Ca** M HK P P P M P H PK M PK
Sr2* M HK P P P P P H PK PK PK
Ba?* P PK P P P P P H PK HK PK
Sn?* H P P P M PK P H H P H
Pb2* H H M M M PK P H H H H
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AlRY H M P P P I P I HK P PK
Cr3* H P P P P I P I H P PK
Mn?* H P P P P H P H H P H
Fe?* H M P P P H P H H P H
Fe®* H P P P - - P I H P PK
Co?* H M P P P H P H H P H
Ni2* H M P P P PK P H H P H
Cu?* H M P P - H P I H P H
Zn? H M P P P PK P H H P H
Cd?* H P P P P PK P H H P H
Hg?>* H P P M HK HK P H H P H
Hg2?* H P HK | HK | HK PK P H H M H
Ag* H P HK | HK | HK HK P H H M H

Yci10BHBIE 0003HAYEHUA:

P — BemecTBO XOopomo paCTBOPHUMO B BOAC

M — masiopacTBOpuMO

H- IMPAaKTUYICCKU HEPACTBOPUMO B BOJEC, HO JICTKO PaCTBOPACTCA B CJ1a0BIX HUIIN pa36aBJ’IeHHHX

KHCJII0Tax

PK — HepacTBOpHMO B BOJIE 1 paCTBOPSIETCS TOJIBKO B CUJIBHBIX HEOPIAHUYECKUX KUCIOTAX
HK — HepacTBOpHMO HH B BOJE, HU B KHCIIOTaxX
I' — mOMHOCTBIO TUAPOIN3YETCS IPU PACTBOPEHUU U HE CYLLIECTBYET B KOHTAKTE C BOION
- BELIECTBO BOOOIIE HE CYILECTBYET

(I)yHKIII/IOHaJ'leI)Ie rpynibl OPpraHuvdeCKux coeTUHEeHUu M

Tabnuua 5
DYHKUMOHAILHAA [PyMINa Kitace coenqunenns
0003HAYCHHE Ha3BaHUe
F._Cl,Br, | S—— ["ajoreHonpou3BoIHbIE
yIJ1€BOAOPOAOB
—OH TUAPOKCHII Crupthl, eHOIBI
—C=0 KapOOHWUIT AJBJETH/IbI, KETOHBI
- COOH KapOOKCHII KapOoHOBBIE KUCIIOTHI
—NH> aMUHOTpy1na aMHUHBI
-NO> HUTPOTPYIIIA HUTPOCOETUHEHHS
—HS MEpKaInrorpynna THOJIbI (MEPKANTAHbI)

Kaaccor OPraHuYeCKHUX CoeIHHEHUH U HA3BAHUSA XapPaKTEPUCTUICCKUX I'PYIIIT (B nmopsaake

YMEHbIIEeHHs] CTAPIINHCTBA) Tabnuna 6
Knacc dyHKIMOHATBHAS HaVMEHOBaHUE
i}
Tpyma B IIpedukce B cy(dukce
KaTtronst -X* OHHO OHUi
KapOoHoBBIE KHCTOTHI -COOH KapOoKcH KapOOHOBAs KHCIIOTa
-(C)OOH OBasl KUCJIOTa
Cynb(hOHOBBIE KUCIOTHI -SOsH cynbdo cynb(oHOBas
KHCJIO0Ta
AMHTBI -CONH> KapOamMom KapOOKCcaMuI
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-(C)ONH> - aMH T
Hutpumsr -CN 1IMaHO KapOOHUTPHII
-(C)N - HUTPHI
AJpaerunsl -CHO dhopmmt KapOaabaeThI
-(C)HO OKCO ajb
Ketonsl C=0 OKCO OH
Crupthl, peHOITBI -OH TUJPOKCH oIl
Tuosnbr -SH MEpPKaITo THOJ
AMUHBI -NH2 aMHUHO aMUH
JIBoliHas CBSI3b = - €H
TpoliHas cBs3b - UH
IIpocTsie 3upsl -OR AIIKOKCH, apOKCH -
["asloreHnpon3BoIHbIC -F ¢dbrop -
-Cl XJIOP -
-Br opom -
-1 15 ()i -
Hutpo3ocoennuenus -NO HUTPO30 -
Hutpocoenunenus -NO2 HUTPO -
JnazocoeqHEHUS -N2 JInazo -
A3subl -N3 azuzo -
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