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1. TACIIOPT

Ha3nauyenue:
KUM nmpenHa3zHaueHbl JUIsi KOHTPOJS M OIIGHKM PE3yJbTaTOB OCBOCHHUS Y4eOHOro
npenmera npodmwinst  obydenuss OVIL. 10 Xwmma 1o cnemuanbHocTH — 27.02.06
MeTtpoaornyeckuii KOHTPOJIb CPEICTB H3MepPeHU
YpoBeHb NOATOTOBKM: MPOPHILHBII
YMeHus1, 3HAHUS U KOMIIEeTEHLIMS, MO/1JIeKalue POBEePKU:
Ne HanmeHnoBanme MeToa KOHTpPOJIS Oo0mue
KOMIIeTEHIIUH
YMmeHus:
V1 aHAIM3UPOBATh 3a7auy W/ uinu npodnemy u | Beimonnenne mnpaktudeckux | OK 01
BBIJIETISITH €€ COCTaBHBIC YACTH; 3aJjaHui, pelieHue
Y 2 | BeIABIATH U 3G(HEKTUBHO UCKATh CUTYaLlMOHHBIX 3a]1a4, OTBETHI
nH(pOpMaIUIO, HEOOXOAUMYIO JUISI Ha  TECTOBbIE BOIIPOCHI,
pEIICHUS 3a1a4¥ W/ UITU TIPOOIIEMBL; nabopaTtopHbie HAOIIOICHUS U
V'3 | peanu3oBbIBaTh COCTABJICHHBIN IJIaH HKCIIEPUMEHTBI C
UCTIOJIb30BaHUEM nabopa-
TOPHOTO o0opyaoBaHus,
obpaboTka TAHHBIX
71a60paTOPHOTO JKCIIe-
pUMEeHTa
Y 4 | onpenensiTh HEOOXOAMMBIE HCTOYHHKHU OK 02
uHpOpMaLny;
VS5 IJIAHUPOBATH IMPOLIECC TTOUCKA;
Y6 | CTPYKTypHPOBATb IOTydaEMYIO YcTHOE / MHUCBMEHHOE W3-
HHQOpMALHIO; KeHue MHQPOPMAIINH, WILTIOC-
Y 7 | BeliensATh HauboJee 3HaUMMOe B IIEpeyHe TpUpOBaHHMe / BH3yaNH3aIs
uH(opmauy; M3y4EHHOTO MaTepuaia B
Y8 | opopmisaTh pe3yIbTaThI TOUCKA, | nasmyrgHpIx bopmax c
IPUMEHATL  CPEACTBA MHPOPMAUMOHHBIX | oo oona oy HPOBBIX
TeXHOJIOrHi AT PCLICHUA | yycTpyMEHTOB M CEPBHUCOB.
MPO(ecCHOHANBHBIX 33124 TemaTnueckoe 00CYXkIEHHE,
Y 9 | ucnosib30BaTh COBPEMEHHOE KOMMEHTHPOBAHHE.
IporpaMMMHOE oOecrieyeHne
VY 10 | ucnonp3oBaTh  pa3nuyHble LU(POBBIE
CpeICTBa Ui pemeHus npodeccuoHab-
HBIX 3a7a4.
VY 11 | opraHu3oBbIBaTh pabOTy KOJJICKTHBA U OK 04
KOMAHJIEL: Bxrouenne oOyuaromuxcsi B
" CUTyallid KOMMYHUKAIlMH U
VY 12 | B3aumopeiicTBoBaTh c KOJUJIETaMH, .
B3aMMOJICICTBUS 110 BOIIPOCY
PYKOBOACTBOM, ~KIMEHTaMH B Xome| . o o S,
pohecCHOHANILHOM e TEIbHOCTH.
YV 13 | cobmogate  HOpMBI  3KoJormueckoi | [louck, coop, CTpyKTypHpO- OK 07
0e30macHOCTH BaHHE, CHCTEMATH3AIUs
UH(OPMALIUH 110 33/1aHHBIM
kpurepusM. Mcrnons3oBanue
U3yYEHHOI0 MaTtepuasia B
HOBBIX cutyarusx. [lepenoc




CIOCOOOB PEIIeHUsT TUTTOBBIX
3aJla4 Ha ACATEIHbHOCTh B
OKpYXaroIei cpee.
MoaenupoBaHu€e MPOIECCOB B
OKPY’KaIoIIeH cpesie Ha OCHO-
B€ M3YUYEHHOTO MaTepuaa.

3HaHus:

31 aKTyaJdbHBI  mpodeccmoHanbHBld U | Bemonnenne mpakruyecknx | OK 01
COLMAJIbHBIA  KOHTEKCT, B  KOTOPOM | 3aJaHMIi, pelieHue
OPUXOAUTCS pabOTaTh U JKUTh; CUTYallMOHHBIX 337124, OTBETHI

32 OCHOBHBIE HCTOYHHKH HWH(OpPMALMA U | HA TECTOBLIE BONPOCHI
pecypchl ISl pelieHus 3a1a4d u npoosiem
B TPO(PECCHOHAIBHOM W/WJIH COIUATLHOM
KOHTEKCTE;

33 CTPYKTYpY IUIaHA JUIsl pELISHUs 3a/1a4;

34 MOPSZIOK OLIEHKU PE3YyJIbTaTOB PEIICHUS
3a/1a4 MpoQeCcCHOHATBHON AeITeTbHOCTH

35 npuemMbl CTpyKTypupoBanusi uHpopma- | [louck, mnoxbop, wusyuyenue | OK 02
11, MaTepuaia B

36 dopmMaTr  obopmicHHS ~ pe3yabTaTOB | HH(GOPMALMOHHBIX pecypcax
noucka UH(popMaIuu pasHoro Xapakrepa

(TIeYaTHBIMHU M SJIEKTPOHHBIMA
U3/IaHUSIMH, WHTEpHET-
caiftamu, 0a3aMu JaHHBIX).
ITepBuuHnas o0paboTka
uMeroLIeics uH(popManuu
(BBLOCIICHUE OCHOBHOTO,
CpaBHEHHUE, Kiaccudukanus,
MHTEPIIpEeTalNs, COCTAaBIEHUE
TaOJMI, MOArOTOBKA TEKCTOB
U MHBIX (OPMATOB IpPE/CTaB-
JIeHUs1 Pe3yJIbTaTOB, MOJBE/E-
HUE WTOTOB MO TPOYUTAH-
HOMY).

37 OCHOBBI ITPOEKTHOM JI€SITEIHLHOCTH [Ty6mmunoe npeacrasienue u | OK 04
rpymnnoBoe o0cyxJieHue
pe3yIbTaToOB paboTHL.
Juckyccruss Ha JIMYHOCTHO H
npodeCCHOHATIBHO 3HAUYHUMBIE
TEMBI

38 nmpaBuja dKOJOTHYECKON Oe3zomacHocTH | Bribop u ob6ocHoBanue | OK 07
npu BEJICHUH Mpo)eCCHOHAIBHON | CIIOCOOOB  peIIeHHsT  3ajiad,
JeSITEIIbBHOCTH IIPOrHO3UPOBAHUE

MHOCJIEJICTBUI CBOUX AEHCTBUI
Ha OCHOBE UMEIOIINXCSA
MAHHBIX




2. OHEHKA OCBOEHUA JUCHUIIJINHBI

2.1. ®opMbI U METObI OLICHUBAHUSA
[IpenmeTom oneHkM ciykatr ymeHuss W 3HaHusg 1o gucuuruiiHe OYIL 06 Xumus,
HanpaBJeHHbIe Ha (OpMUpOBaHUE OOLINX KOMITETEHIINH.

DJIeMeHT y4eOHOoM dopmupyemMble
MeToabl KOHTPOJISA
AUACHHUTLINHBI KOMIICTCHIIUH

Pa3jen 1. OcHOBBI cTPOEHHS BellleCTBa

Tema 1.1 Ctpoenne atomoB | 1. Tect «CTpoeHue aroMOB XHUMHUYECKHUX OK 01
XAMHYECKHX DJIEMEHTOB 1 9JIEMEHTOB W TPHUpPOJa XUMHUYECKOU
MPUPOJA XUMUYECKOU CBSI3H | CBSA3W.

2. 3amauM Ha COCTaBJICHHEC XHUMHYCCKHUX
bopmyn JIBYXaTOMHBIX COCTMHCHUI
(okcu10B, Cynb(PUAOB, TUAPUIIOB U T.I1.).
Tema 1.2 [lepuoauueckuit [IpakTUKO-OPUEHTUPOBAHHEBIE OK 01
3akoH u Tabauma J[. 1. TEOPETUYECKHUE 3aJaHusa Ha OK 02
Menpgeneena XapaKTEePU3ALUI0 XUMHUYECKUX DJIEMEHTOB:
«Meramauyeckue /  HEMETAJIMYECKHUE
CBOMCTBA, DJIEKTPOOTPUIIATEIILHOCTh U
CPOJACTBO K DJJEKTPOHY XUMHUYECKUX
JJIEMEHTOB B  COOTBETCTBHE C  HX
AJICKTPOHHBIM CTPOEHUEM M TOJIOKEHUEM
B TEPUOJUYECKON CHUCTEME XUMHUYECKHX
anemenToB .. MenaeneeBay.
KonTponsnas padora 1

«CTpoeHue BelleCTBA W XUMHUYECKHUE
peaKLm

Pa3nen 2. XumMuueckue
peakumuu

Tema 2.1 Tunbl xumuueckux | 1. 3agaum Ha COCTaBJICHHE YpaBHEHUM OK 01
peakuui peaKuuii:

— COCIHMHEHHMS, 3aMEIICHUs, Pa3JI0KCHUS,
oOMeHa H  peakuuii C  y4JacTuem
KOMIUICKCHBIX COCJIMHEHUN (Ha mpuMepe
TUAPOKCOKOMILIEKCOB ATFOMUHHS u
IIMHKA),

— OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢  HCIOJIB30BAHMEM  METoja
3JIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX COEIMHEHUI
(Ha mMpuMepe TUAPOKCOKOMILIEKCOB ITUHKA
Y QTIOMUHHS).

2. 3amauM Ha pacyeT KOJIUYECTBEHHBIX
XapaKTePUCTHUK MPOJYyKTa peaxkiuu
COEIUHEHHS, MACCOBOH WM OOBEMHOU
O BBIXOAA  MPOAYKTa  PEAKIUHU
COCTMHECHHUS oT TEOPETHUECKHU
BO3MOXXHOTO;  OOBEMHBIX  OTHOIICHHMA




ra3oB; KOJMYECTBEHHBIX XapaKTEPUCTUK
HUCXOIOHBIX  BELIECTB W  HPOLYKTOB
peakiuu; Macchl (00beM, KOJMYECTBO
BEIIECTBA) MPOJYKTAa PeaKLUH, €CIH OIHO
U3 BEUIECTB JaHO B BHUJAE pacTBopa C
ONpPEIETICHHON MacCOBOM J0JIen
PacTBOPEHHOIO BEILECTBA.

Tema 2.2
DIEKTPOTUTUYECKAS
JIHUCCOLMAIIAS ¥ MOHHBIH
o0MeH

1. 3amanus Ha COCTaBIICHHUE
MOJICKYJISIPHBIX ¥ HMOHHBIX peakuuid ¢
y4acTUEM OKCHJOB, KUCJIOT, OCHOBAHUU H
COJIEll, MOHHBIX PpEAKUMA THAPOIU3A
coJiei, YCTaHOBJICHUE W3MEHECHUS
KHCIIOTHOCTH CPEJIBI.

2. JlabGopatopHas pabora «Peakmum
THIPOITU3a).

OK 01

Paspen 3. Crpoennme u
CBOICTBA HEOPraHUYECKHUX
BelIeCTB

KonTtpoJubnas paéora 2
«CBOHCTBA HEOPraHMYECKHUX BeELECTB»

Tema 3.1 Kiaccudukanus,
HOMEHKJIaTypa U CTPOEHHUE
HEOPraHMYEeCKUX BELIECTB

1. Tecr «Homenkimarypa u Ha3BaHHE
HEOPraHUYECKUX BEIIECTB HCXOMAS U3 HX
XUMHUYECKOH (OPMYIIBI HIIM COCTaBJIICHHE
XUMHYECKOH  QOpMynBl  UCXOAS U3
HA3BaHMs BEIECTBA IO MEXIYyHapPOTIHOU
WM TPUBUAIBHON HOMEHKIIAType».

2. 3agauM Ha pacyeT MacCOBOM [IOJIU
(maccer) XUMHYECKOTO 3JIEMEHTa
(coequHeHUsT) B MOJIEKYJIE (CMECH).

3. [IpakTnueckue 3a7aHus o
KIaccu(pUKaIuu, HOMEHKJIaType u
XUMHYECKUM (OpMyJIaM HEOPraHUYECKUX
BEIIECTB Pa3INYHbBIX KJIACCOB.

4. [IpakTnueckue 3aJJaHUS Ha
ompenieJIeHue XUMHYECKOM aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTH BH/1a XUMUYECKOU
CBSI3U U TUIA KPUCTAIUTMYECKON PEIIETKH.

OK 01

Tema 3.2 duzuko-
XUMHUYECKUE CBOIiCTBa
HEOPraHUYECKHUX BEIESCTB

1. Tect «OcCOOEHHOCTH XHMHYECKHX
CBOMCTB OKCHJIOB, KHCJIOT, OCHOBaHHMIi,
aM(pOTEPHBIX THIPOKCUIIOB H COJICIHY.

2. 3amaHMs Ha COCTAaBJICHUE YpPaBHEHUU
XUMHYECKHX  pEakIuid ¢  y4acTHEM
MPOCTBIX M CIOXKHBIX HEOPTaHUYECKUX
BEIIIECTB. OKCHJIOB METAJIJIOB, HEMCTAJIIOB

u aM(pOTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHUHI H
aM(OTEepHBIX THJIPOKCH/JIOB,
HEOPraHUYECKUX coJiei,

XapakTepU3yIIINX WX  CBOHMCTBA U
CTIIOCOOBI TTOTYYEHUSI.
3. [TpakTHKO-OpUEHTHPOBAHHBIC

OK 01
OK 02
OK 04
OK 07




TEOPETUYECKHE 3aJaHusl Ha CBOWCTBA H
MOJIy4eHHE HEOPTAHUYECKUX BEIIECTB.

4. JlaGoparopnas pabora «CBoiicTBa
METAJUIOB M HEMETAJIIOBY.

Tema 3.3 IIpousBoacTBo
HEOPTraHUYECKHUX
3HayeHWEe W TPUMEHECHHUE B

OBITY M Ha POU3BOJICTBE

BCIICCTB.

IIpakTUKO-OPUEHTUPOBAHHBIE 3aJaHUSA IO
COCTABJIICHUID XUMHUYECKHX pEaKuud C
y4aCcTucCm HCOPraHNYCCKUX BCIICCTB,
HCIOJIb3YCMBIX JIA UX I/II[eHTI/I(l)I/IKaI_H/II/I n
MIPOMBIIIJICHHBIX CIIOCOOOB MOJTYYCHHUS.

OK 01
OK 02

Pasnen 4. Crpoenne u
CBOMCTBA  OPraHU4YecKUX
BeleCTB

KonTtpoubnas padora 3
«CTpoeHHe M CBOICTBa OpPraHUYECKHUX
BEIIECTBY

Tema 4.1 Knaccudukamms,
CTpPOCHHE M HOMEHKJIATypa
OpPraHMYECKUX BEILNECTB

1. 3amanus Ha cocTaBlIeHUME Ha3BaHUU
OpPTaHHYECKUX COCTMHECHMI o
TPUBUAITBHON WIN MEXTyHapOTHON
CUCTEeMAaTUYECKON HOMEHKIIATYpE.

2. 3amaHWs Ha COCTABJICHHE IIOJIHBIX U
COKpAIIEHHBIX  CTPYKTYpHBIX  dopMyl
OpTaHWYECKUX  BEIIECTB OTJICTTbHBIX
KJIACCOB.

3. 3agaum Ha ompezelieHue MpocTeien
GopMyJIBI  OpPraHWUYECKOW  MOJICKYIIBI,
HCXO0JI U3 DJIEMEHTHOI0 cocTaBa (B %).

OK 01

Tema 4.2 CsoiicTBa
OpraHUYECKUX COCITMHCHUM

1. 3amaHust Ha CcoOCTaBJICHUE YpaBHEHUH
XMMHUYECKMX  peakUud ¢  y4yacTueM
OpPraHUYECKUX BEILECTB HAa OCHOBAHMU HX
COCTaBa U CTPOCHHS.

2. 3agaHMsl Ha COCTaBJIEHHME YpaBHEHHM
XUMHAYECKUX PEAKIHA, MIUTIOCTPUPYIOLIHX
XMMHUYECKHE  CBOWCTBA C  y4YeTOM
MEXaHU3MOB MIPOTEKAHMsI JaHHBIX PeaKLUi
U TEHeTHYECKOW CBA3M OpraHUYECKHX
BEIIECTB Pa3HbIX KJIACCOB.

3. PacyerHble 3aJauM 1O YpPaBHEHHIM
peakuMii ¢ y4aCTHEM  OpPraHHUYEeCKHX
BEILECTB.

4. JlabGoparopHas pabota «llomxydyenue
STUJICHA U U3YUYEHHE €r0 CBOMCTBY.

OK 01
OK 02

Tema 4.3 Opranuueckue
BelIeCTBa B
KU3ZHEICATSIILHOCTH

yenoBeka. I[IpousBoacTso u
MIPUMEHEHUE OPraHUYECKUX

IIpakTUKO-OPUEHTUPOBAHHBIE 3aJaHUS 110
COCTaBICHUID XHMUYECKHUX PEAKIUN ¢
y4acTHEM OpraHNYECKHUX BEILIECTB,
HCIOJIb3YEMBIX JUISl UX HUICHTHU(QHUKAUHU B
OBITY ¥ IPOMBILICHHOCTH.

OK 01
OK 02

BELIECTB B
MIPOMBIIIEHHOCTH

Paznen 5. Kunernueckue u | Kourposabnasi padora 4
TepMOJAMHAMHYeCKHE «CKOpOCTh ~ XMMHUYECKOM  peakuud U
3aKOHOMEPHOCTH XUMHUYECKOE PAaBHOBECHUEY

MNPOTCKAHUA XHUMHYCCKHUX




peakuuit

Tema 5.1 Kunernueckue | 1. JlabopaTopHasi pabota Ha BEIOOD: OK 01
3aKOHOMEPHOCTH — «Omnpenenenne 3aBUCUMOCTH CKOPOCTH OK 02
IPOTEKaHUs  XUMHUYECKHX | pEaKIMU OT KOHLEHTPALUU pearupyromux
peakuui BELIECTBY;
— «OrmnpeneneHue 3aBUCUMOCTH CKOPOCTH
peakuuu OT TEMIEPATYPBI».
2. [IpakTHKO-OpUEHTHUPOBAHHBIE
TEOpEeTUYEeCKUEe  3aJaHusl Ha  aHalIu3
(akTopoB, BIMSIOMIMX HAa H3MEHEHHE
CKOPOCTH XUMHUYECKON PEAKITHH.
Tema 4.2 Tepmoaunamu- | 1. 3amaum Ha  pacyeTbl  TEMJIOBBIX OK 01
YEeCKUe 3aKOHOMEPHOCTHU | 3PPEKTOB  XUMHUECKUX  peakuuii u OK 02
IIPOTEKAaHUsl  XUMHUYECKHUX | ONpENENIEHne  Tumna  peakuuu (1o
peaxiuii. PaBHOBecue | TerioBoMy s dekry: 9K30- u
XUMHUYECKHUX PeaKIHii SHAOTEPMUYECKHE).
2. IIpakTHKO-OPHUEHTUPOBAHHBIC 3aJaHUS
Ha npuMmeHeHue npuHuuna Jle Illarense
JUI HAXOKJEHUSI HAIPaBJICHUS CMEIICHUS
paBHOBECHS] XHMHUYECKOM peakuuu U
aHanmu3  (QakTOpOB,  BIUAIOIIUX  Ha
CMEIlIeHNEe XUMUYECKOTO PaBHOBECHSI.
3. JlabGoparopHass paborta «l3ydyeHue
BIUSHUS ~ pa3jMuYHbIX  (aKTOpOoB  Ha
CMEIIIEHNE XUMUYECKOTO PABHOBECUS.
Pasnen 6. Jucnepcubie | KonTponbpHas pabora o TeMe
CHCTEeMBbI «/lucnepcHble cucteMbl»
Tema 6.1 JucnepcHsle | 1. 3agaun Ha NPUTOTOBIIEHUE PACTBOPOB. OK 01
cucteMbl u  (pakrtopel ux | 2. IIpakTUKO-OPUEHTUPOBAHHBIE OK 02
YCTOIYHBOCTH pacueTHble 3aJaHUS Ha  JIUCIIEPCHBIE
CUCTEMBI, HCIOJb3yeMble B OBITOBOW U
MIPOU3BOJCTBEHHOM JeSITEIbHOCTH
YeJI0BEKa.
Tema 6.2 Hccnenosanue | JlaboparopHas pabota (Ha BBIOOp): OK 01
CBOICTB aucnepcubix | — [IpUrorossienue pacTBOpoB;
cHcTeM — HccnenoBanue AUCTIEPCHBIX CHCTEM.
Paznen 7. KauectBenHnsle | 1. JlJaboparopnas pabota (Ha BbIOOD):
peaxkiun o0HapysKeHus | — AHAIUTUYECKUE PEAKUMU KaTHOHOB [-VI
OPraHUYecKux u | TPYyHIL;
HEOPTaHMYECKHX BElecTB | — AHaJIUTHYECKNE PEAKIIUN aHHOHOB.
2. IlpakTHueckne 3a1aHus Ha COCTABICHHE
ypaBHEHUH peaxkun oOHapyKeHUs
kaTtuoHoB [-VI rpynn u aHHOHOB, B T.4. B
MOJICKYJISIPHOM U MOHHOU (popMmax.
Tema 7.1 OOnapyxenue | 1. JlabopaTopHas padorta (Ha BEIOOD): OK 01

HCOpPraHN4YCCKUX KaTHOHOB
1 aHHUOHOB

— AHanmuTHYEeCKUE peakiuu KaTuoHoB [-VI
IpyHIL;
— AHaJIUTUYECKUE Peakllui aHHOHOB.




2. IlpakTHueckue 3a1aHus Ha COCTaBJICHUE
YpaBHEHUH peakuuii OOHapy>KeHHUs
KkaTuoHOB [-VI rpynn u aHUOHOB, B T.4. B
MOJICKYJISIPHOW U MOHHOU (popmax.

Tema 7.2 OOnapyxenue | 1. JlJabopaTopHas paborta (Ha BEIOOD): OK 01
OpPraHUYECKUX BemiecTB | — KauecTBeHHbIE peakuu Ha OTHAEIbHBIE OK 02
OTHENBHBIX  KJIACCOB ¢ | KJIACCHI OPraHUYECKHUX BELIECTB;
HCIIONB30BAHHEM — KauecTBeHHBI aHanU3 OPraHUYECKUX
KAYECTBEHHBIX PEAKIHiL COCMHEHUI o (GYHKIIMOHATBHBIM
rpymmnam.
2. [IpakTUueckue 3a/laHus Ha COCTaBIICHUE
KaueCTBEHHBIX peaKIuil  OOHapyXeHUs
OPraHNUYeCKHX COCTUHEHUH.
Paznen 8. 3amuTa Kerca OK 01
Xumuss B ObiTy  u | BO3MOXHBIE TEMBI KEHCOB: OK 02
NPOH3BOICTBEHHOI 1. [Toremienue KJIIMaTa u OK 04
eAITeILHOCTH YeI0BeKa BBICBOOO)K/IEHUE Ta30BBIX THAPATOB CO JHA OK 07
OKeaHa.
2. bynymue wmarepuanel s aBua-,
MAaIlIMHO- ¥ IPUOOPOCTPOCHUS.
3. HoBble Marepuanbl Uisi COJTHEYHBIX
Oarapeil.
4. JlekapcTBa Ha OCHOBE pACTUTEIbHBIX
IpenapaTosB.
Pazgen 9 UcciaenoBanue m | 3ammra y4eOHO-HCCIIeI0BATEIbCKOTO
XUMHYECKHii aHaam3 | MPOCKTa
00beKTOB OHOchepsI
Tema 9.1 OcHoBel | 1. Jlabopartopnass pabora  «OCHOBBI OK 01
1a00paTOPHOM IPAaKTUKKM B | JaOOPATOPHOM HPAKTHKI.
podecCHOHATBHBIX 2. TunoBsle pacueTbl 1O TEMaTHKE
aGopaTopHsx IKCTICPUMEHTA.
3. 3amaun Ha BBIYHUCICHUE CPETHErO
3HAYECHHSI DKCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEUTHOCTH.
4. [IpencraBnenue pe3ysbTaToB
JKCIIEPUMEHTa B  pa3nu4Hoil  dopme
(Tabmuna, rpadmk, OTYET,  JOKIAI,
MIPE3CHTALIHS ).
Tema 9.2  Xumnueckuii | 1. Tect «CBo¥MCTBa U COCTaB BOILI. OK 01
aHaJM3 IPo0 BOIBI 2. 3amanne «XHMMHYECKHH COCTaB BOJBI, OK 02
TUT BOJIBI M CIIOCOOBI €€ MPUMEHEHUsD» (C OK 07

UCTIOJIb30BaHUEM HOPMAaTHUBHBIX
JOKYMEHTOB).
3. [TpakTHKO-OpUEHTHPOBAHHBIC

TEOPEeTUYECKHUE 3a/laHusl Ha COCTaB BOJIbI U
CHOCOObI BBIPAKEHUS KOHUEHTpaUud U
rnepecyer KOHIEHTPAaLH (c
HCII0JIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).




4. JlaboparopHas paboTa Ha BEIOOD:

— OuHCTKa BOJIBI OT 3arpsi3HCHUM;

— Onpeneneane pH Bomel u  ee
KHCJIOTHOCTH;

— Ormpenenenne JKECTKOCTH BOJBI |
CIOCOOBI €€ YCTpaHEHUSI.

Tema 9.3 Xwumudeckuit
KOHTPOJTH KauyecTBa
MIPOJYKTOB MTUTAHUS

1. Tecr «Opranuueckue u
HEOpPraHMYeCKUe BEIIECTBA, BXOJSAIINE B
COCTaB MPOJYKTOB MMUTAHU.

2. IlpaKkTHKO-OpUEHTHUPOBAHHBIC 3aJAHUS
0 KYJIMHAPHOI TeMaTuKe.

3. JlJabopaTtopHas pabota (Ha BBEIOOD):

— OOHapyXeHHe HHUTpPAaTOB B MPOAYKTaxX
MTUTAHUS;

— HccnenoBanue mpoayKTOB NMUTAHUS HA
HaJIM4YME  yIIeBoJOB  (MykKa, TBOPOT,
MOJIOKO, WOTYpT) Ha HaJH4Yue YIJIEBOJOB
(kpaxmaJr, TJIFOKO3a, caxaposa).

OK 01
OK 02
OK 07

Tema 94  Xumuueckui
aHaM3 MPOO MOYBBI

I. Tect mo teme «XHMMHYECKUH COCTaB
HEOPTaHHYECKUX u OpPraHWYECKHUX
yAOOpEHU.

2. 3aganne «B3auMOCBSI3b COCTaBa MOYBEI,
THUII TIOYBBI U €€ HA3HAUYCHUSY.

3. JlJabopaTopHas pabota (Ha BEIOOD):

— Obnapyxenue HEOPraHUYECKUX
npuMecei B mpodax MouBbI;

— Omnpenenenne pH BOIHON BBITSKKH
MIOYBHI, €€ KHCIIOTHOCTH U MICIIOYHOCTH.

OK 01
OK 02
OK 07

Tema 9.5 MHccaenosanue
00BEKTOB OHUOCHEpPhI

Y4eOHO-UCCIeIOBATENBCKII  TIPOEKT B
obactu HCCIIEJOBAHHUS 00BEKTOB
onocdepsl.

Bo3MoxHBIE TEMBI IPOSKTOB:

1. HccnenoBanue cocraBa MHHEPAIbHOMN
BOABI M PEKOMCHJIAIMU 1O €€
HCIIOJIB30BAHUIO.

2. HccnegoBanue pa3pyLIArOLIErO
JIeHCTBUS MIPUPOAHOU BOJBbI Ha
CTPOMUTEIbHBIE MAaTEPUAIIBI.

3. Cocrasienue MpOEKTa

[IBETHUKA/Oropo/ia/casa B 3aBUCUMOCTH OT
COCTaBa HpOaHaJ'II/ISI/IpOBaHHI)IX II0OYB.

4.  CocraBnenue  cOaJaHCUPOBAHHOTO
MCHIO Ha JCHb (HEIEI0) B 3aBUCHUMOCTHU
OT COJAEp)KaHHUA XUMHUYECKHX MakKpo U
MHKPOIJIEMEHTOB B TIPOIyKTaX MTUTAHUS.

5. MHccraemoBanme xadecTBa IIUTHLEBOU
BOJIBI.

6. HccnenoBanue npoO BOAONPOBOIHON
BOJBI HA IIPEAMET YCTPAHEHHUS KECTKOCTH.

OK 01
OK 02
OK 04
OK 07




7. YcTpaHeHME KECTKOCTM BOIBI B
CEIbCKOXO35IMCTBEHHON JESATENbHOCTH.

2.2. 3BAJAHUA JJISI OHEHKHW OCBOEHUSA JTUCHUITJINHBI
Pa3zpen 1

Tema 1.1. CTpoeHne aTOMOB XMMHYECKHX 3JICMEHTOB U NPHUPOJA XUMHYECKOH CBS3H
1. Tect «CTpoeHne aTOMOB XUMUYECKUX JIEMEHTOB U MPUPOJAa XUMUUYECKON CBA3UY.
Bribepure o1H MPaBUIIHHBII OTBET:
1. Atomsl C 1 Si UMEIOT OJUHAKOBOE YHCIIO:
A) HEUTPOHOB B sipe
b) sHepreTuuecknx ypoBHeEH
B) 351eKTpOHOB Ha BHEUIHEM YHEPTETUUYECKOM YPOBHE
I') anexTpoHOB
2. B psany xumnueckux snemenToB Li—-Be-B—C meramnyeckue cBoiicTBa:
A) ycunusaroTcs
b) ocnabeBator
B) ne menstorcs
I') u3mens0TCS NepuoguIecKu
3. K s-a1eMeHTaM OTHOCUTCSL:
A)K
b) S
B) Fe
I Br
4. ITyrem coenuHeHHs aTOMOB 1101 HoMepoM 11 u 17 oOpa3yercst BEmEeCTBO ¢ XUMHUYECKON
CBSA3bIO:
A) MoHHOM
b) xoBaneHTHO nonsipHOi
B) xoBaneHTHOM HETIOISIPHOU
I') meTammuyeckoit
5. Kosnn4ecTBo 2J1EeKTPOHOB B aTOME COOTBETCTBYET
A) HOMEpY nepuoaa
b) Homepy rpynmsl
B) nopsaxoBomy HOMEpY
6.Xiopuay 6apusi COOTBETCTBYET
A) MOHHasi XMMHUYECKas CBA3b
b) xoBaneHTHas nonsgpHas XUMHYECKasl CBA3b
B) xoBaneHTHas HemoyIApHAs XMMUYECKasl CBA3b
7. CBs3b, 00pa3oBaHHas 32 c4ET 00pa30BaHMsI OOLIMX JIEKTPOHHBIX Map HAa3bIBACTCA
A) noHHoi
b) meranmnuueckoit
B) xoBanentHoi
8. B nopsinke yObIBaHUS pajiyca aTOMOB 3JIEMEHTBI PACIIONIOKEHBI B Py
A) K, Ca, Sc
b) Al, Mg, Na
B)F,CL 1
9. Kakoe u3 cyx/1eHHil BEpHO ISl 3JIEMEHTOB VA IpyIIIIbI



A) obmas popmyia ieTyyero BOAOpoaAHOro coenuHenns RHy
b) He 00pa3yroT neTy4nx BOAOPOAHBIX COEAMHEHUN
B) 1o 3aBepiieHMs SHEPreTUYECKOr0 YPOBHS HE XBAaTAET TPEX JIEKTPOHOB
10. Cpenu BemecTs, ykazanusix B psay HCI, SO,, Cl,; CuCl,, CH4, NH; xonmruecTBO
COEIMHEHUI C KOBAJICHTHOW IMOJISIPHON CBSI3bIO PABHO
A) Tpem
b) nBym
B) getsipem
11. Xumuueckas CBS3b B MOJIEKYJIaX 030HA U XJIOPHJIA KAJIbLUS COOTBETCTBEHHO
A) KOBaJIEHTHAs NOJSIPHAs U MOHHAA
b) xoBaneHTHas nmoyispHas U KOBaJIEHTHAsI HETIOJISIpHAs
B) xoBanieHTHas1 HETIOJISIPHAS U HOHHAS
12. Konn4ecTBO 31EKTPOHOB HA MOCJIEIHEM YHEPTETUYECKOM YPOBHE B aTOME
COOTBETCTBYET
A) HOMEpY nepuoaa
b) Homepy rpymnmsl
B) nopsinkoBoMy HOMeEpyY

OTAJIOH OTBETOB
1 2 3 4 5 6 7 8 9 10 11 12
B b A A B A B A B B B b
2. 3aayu Ha cOCTaBJIeHHE XUMUYeCKUX (popMyJI IBYXaTOMHBIX COeUHEHU (OKCHI0B,

cyJab(uI0B, THIAPUIAOB U T.I1.)

CocTaBbTe XUMUYECKHE (POPMYIIBI TBYXATOMHBIX COCTMHEHUMN:

Cwmunun xaneiusi, ruapun Oapus, cynbdum sxenesa (III), okcua azora (II), oxcupg
amroMunust, xaopun skeneza (II), autpun Gapust, okcun pryta (I), okcua cypembl (V); okcun
meau (I), xmopun pryru (II), HUTPUA Kalvs, CUIMLKJ MarHus, TUAPU] ATIOMHUHHUS, CyIb(u
ceunna (II), 6pomun nmuka, oxcup yriepona (II), oxcua xmopa (V); HUTPUA HATPUS, HOIHI
menu (I), okcua xpoma (I1), okcup azota (V), runpua Hatpust, xjaopua xpoma (I11), okenn kanus,
okcun meimbsika (I11), cynsdun nunaka, kapOu aTFOMUAHUS.

ITaJI0H OTBETOB:

Ca,Si, BaH,, Fe,S;, NO, Al,O3, FeCl,, BasN,, Hg,O, Sb,0s, Cu,0, HgCl,, K5;N, Mg,Si,
AlHj;, PbS, ZnBr,, CO, Cl,0s5, NasN, Cul, CrO, N,Os, NaH, CrCl;, K,0, As,Os3, ZnS, Al4C;.

Tema 1.2. Ilepuoagnuecknii 3axoH u tadiuua .. MenjaeseeBa

IIpakTHUKO-OpHEHTHPOBAHHbIE TeOpeTHYeCKHEe 3aJaHUsl Ha  XapaKTepPU3ALHUIO

XUMHUYECKHIX AJIEMEHTOB: «MeranmndecKkue/HeMeTaIUTHIECKUE CBOMCTBA,

OJICKTPOOTPUHIATCIBHOCTE U CPOJACTBO K JJICKTPOHY XMMHYCCKUX JJICMCHTOB B COOTBCTCTBUEC C



UX DJEKTPOHHBIM CTPOCHHEM MU IIOJIOXKEHMEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX
anemeHnToB JI.11. MeneneeBa
3agaya 1. HazoBure snmementhl Ne 3, No 22 u yKaxuTe HUX IOJOXKEHHE B MEPUOJUYECKHUX
Ta0JIuLIax.
JTtajoH oTBeTra: DnemeHT Ne 3 — 310 nutuil. OH Haxoautcs Bo Il mepuoze, B rpynme Ne 1 (1A
rpynmna).
OnemeHT Ne 22 — 370 THTaH. OH Haxonutcs B [V nepuone, B rpymnme Ne 4 (IVB rpynmna).
3amaya 2. Y Kakoro 3JieMeHTa CUJIbHEE BbIpakeHbl cBoMcTBa MeTasia: Ne 12 um Ne 20?
ITAJ0H 0TBeTAa: AKTUBHOCTB 3JIEMEHTA KaK MeTajjla — 3TO CIIOCOOHOCTh 0TAABATH HJICKTPOHBI.
OnemeHT Ne 12 — maruuii, metann Il nepuona 1A rpynmnsl.

Mg 15?2s*2p%3s — 2 BalleHTHBIX JIIEKTPOHA.

OnemenT Ne 20 — kanbiuit, Metasn [V nepuopa IIA rpynibl.

20Ca 15?28*2p%3523P%4S2 — 2 BaJIEeHTHBIX 3JIEKTPOHA.
VY xanpuus OoJbIle pagudyc aToMa, OH Jjerde, 4yeM Mg, OTHaeT BaJICHTHbBIC SJICKTPOHBI, H
MI03TOMY y HETO CHJIbHEE BBIPa)KEHBI CBOICTBA MeTaslIa.
3anaua 3. Kakoii asiemeHT Oosiee akTUBHBIN MeTaut: Mg wim Al?
JTaj0H 0TBeTa: bosee akTUBHBIN METalI TOT, KOTOPBIH Jierye 0TAaeT 3JIEKTPOHBDI.

Banenrtnsle snexkTponsl: Mg: 3s%, Al: 3s?3p!, cnenoBaTenbHO, Ha TpeTheM (BHEIHEM)
ypoBHe Yy Mg — 23nekTpoHa, y Al — 3 anektpona, Ho r(Mg) > r(Al).

Mg nerde otmaér SJeKTpoHBI, 4eM Al (2JIEKTpOHOB MEHBINE W paanyc OOJIbIIe).
CrnenoBarenbHo, Mg 6ojiee akTUBHBIN MeTaIll.
3agaya 4. Y Kakoro 3J1eMeHTa CHIIbHEE BBIPAXKEHBI CBOMCTBA HeMeTaia: y aneMmenta NelS win
Nel7?
JTAJTOH OTBeTAa: AKTUBHOCTh 3JIEMEHTa KaK HeMeTajula — 3TO CHOCOOHOCTh NPUHMMATh
JJIEKTPOHBI.

Onement Ne 15 — pocdop, nemerann Il nepuona VA (5) rpynmsl.

5P 15?2s?2p®3s23p’ — 5 BalleHTHBIX DIIEKTPOHOB.

OnemeHnt Ne 17 — xnop, Hemetamn I nepuona VIIA (7) rpynmsr.

17C1  18225?2p%3s?3p> — 7 BaNleHTHBIX DIEKTPOHOB.

VY snementa Cl cuibHee BbIpaXKEHBI CBOIMCTBa HEMeTalla, TaK KaKk OH MMeeT OoJblie
JJIEKTPOHOB Ha BHEIITHEM YPOBHE U MEHbBILIUHN paguyc aTOMA.
3anaua 5. Kaxoii snement 6onee aktuBHbIi HemeTawt: F win C1?
JTaj10H oTBeTa: bonee akTUBHBII HEMETAUT TOT, KOTOPBIH Jierye MPUHUMAET 3JIEKTPOHBI.
BasienTHble snexTponsl F: 2522p° — 10 3aBepLIEHHOr0 YPOBHS HyXkKeH 1é .

Banenrnsie snexktpons! Cl: 3s23p° — 10 3aBepLIEHHOrO YPOBHS HYXEH le.



Opnnaxo F naxomurcs Bo Il nepuoge, a Cl — B 11l nepuone, 3nauur, #(Cl) > #(F).
F 6onee aktuBHBII HemeTau, yeM Cl, moTomMy 4TO €My Jierde MpuHATH e
Paznen 2
Tema 2.1. Tunbl XMuMHYECKHUX peaKIuii

1. 3aga4m HA cocTaBJICHHE YPABHEHUH peaKuii:
— COGIMHEHUS, 3aMEILEHHs, pa3jokKeHus, OOMEHa M peakluil C y4JacTHeM KOMILUIEKCHBIX
COEIMHEHMH (Ha IpUMeEpe TMAPOKCOKOMIIEKCOB AJIFOMUHMSI U [IUHKA);
— OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUH C HCIOJb30BAHUEM METO/a 3JIEKTPOHHOIO
Oasanca;
— C YyyacTHMEeM KOMIUIEKCHbIX COEAMHEHUN (Ha NpUMepe TUIPOKCOKOMIUIEKCOB LHMHKA H
AITFOMUHUSA ).

Na,O + H,yS(us6) —
MgO(us6) + HC1 —

BaO + Si0, (t)—

K50 + ZnO (t)—

Fe,05 + C (H)—

CaO + 2H, (t)—
4Fe0 + O, (t)—
6NH4OH + P205 —
2KOH(rs) + Zn(OH), (t)—
KOH + Al(OH); —
3NaOH(xoun) + Fe(OH); —
2NaOH(s) + AL O3 (t)—
6NaOH + ALL,O; + 3H,0 —
Ba(OH), + Ba(HCO3), —
Na[Al(OH),] —

DTaJIOH OTBETOB:

HI + H,SO4 — I, + H,S + H,O

H,SO4 + Cu,0O — CuSO4 + SO, + H,O

HNO; + FeO — Fe(NOs); + NO + H,0

KNO; + Al + KOH + H,0 — NH; + K[AI(OH),]
SOZ + KMHO4 + H20 — KzSO4 + MHSO4 + HzSO4
SOZ + K2Cr207 + HzSO4 — KzSO4 +CI'2(SO4)3 +H20
NazO + st(I/ISG) — NaZS + HZO

MgO(us6) + 2HCI — MgCl, + H,O

BaO + SiO; (t) — BaSiO;

K50 + ZnO (t) — K,ZnO,

Fe,0; + 3C (t) — 2Fe + 3CO

CaO + 2H, (t) — Ca + H,0

4FeO + 0, (t) — 2Fe,0;

6NH,OH + P,0Os — 2(NH4);PO4 + 3H,0



2KOH(TB) + ZH(OH)2 (t) — K»ZnO, + 2H,0

KOH + Al(OH); — K[AI(OH),]

3NaOHxoun) + Fe(OH); — Nas[Fe(OH)s]

2NaOH(s) + Al O3 (t) — 2NaAlO, + H,O

6NaOH + AlL,O; + 3H,0 — 2Na;[Al(OH)g]

Ba(OH), + Ba(HCO;), — 2BaCOs + 2H,0

Na[Al(OH),] — NaAlO, + 2H,0

8HI + HQSO4 — 412 + st + 4H20

3HQSO4 + CU2O i 2CUSO4 + SOz + 3H20

10HNO; + 3FeO — 3Fe(NO3); + NO + 5H,0

3KNO; + 8Al + SKOH + 18H,0 — 3NH; + 8K[AI(OH),]
5S0; + 2KMnOy4 + 2H,0 — K,SO4 + 2MnSO4 + 2H,SO4
3S0; + Ky,Cr,07 + HSO4 — K,SO4 +Cra(SO4); +H,0

2. 3aaum Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKLUN COCIUHEHHS;
MaccoBOW HIU OOBEMHOHM JOJM BBIXOAA MPOAYKTAa PEAKIHUU COSAMHEHHUS OT TEOPETUYECKU
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHUW Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK HMCXOIHBIX
BEIIECTB U MPOIYKTOB pPEAKIMH;, Macchl (00BEM, KOJIMYECTBO BEIIECTBA) MPOIYKTA PEAKIIHH,
€CJIM OJIHO W3 BELIECTB JIaHO B BUJE PACTBOPA C ONPEICICHHOW MacCOBOM J10J1€il paCTBOPEHHOTO
BEIIECTBA

1. IIpu paznoxxenun Hutpata meau (II) odpazoBanocs 11,2 i okcuaa azora (IV).
Boruncnute o6bemuyto goto (%) odpazoBasiierocs kuciaopoaa. O0beMbl Ta30B U3MEPEHBI IPU
OJIMHAKOBBIX YCIOBUSIX. 3anuwiume 4ucio ¢ mo4HOCMbIO 00 YelbiX.

Jrason orsera: 20

2. Beruucnute 06eM BoAopoaa (1), KOTOPBI MOYKHO HOJTYYHUTh IPU PazIoxKeHun 224 i
MeTaHa JI0 MPOCTHIX BELECTB, €CIIU BhIX0 peakiuu paBeH 80%. OObeMbl ra30B U3MEPEHbI pU
OJIMHAKOBBIX HOPMAIBHBIX YCIOBUSX. Januuume 4ucio ¢ MOYHOCMbI0 00 OeCAMmbIX.

3. Beruncnute 00beM raza (H. y.), MOJYyYSHHOTO TPH MPOKATUBAHUHU 175 T TEXHUYECKOTO
KapOoHaTa MarHusi, B KOTOPOM MaccoBast 0Jis HEeKapOOHATHBIX puMeceit cocTaBnseT 4%.
3anuwume uucio ¢ moyHOCMbI0 00 0eCAMbIX.

4. 13 200 xr kapOOHATa KAJIbIUs IPU B3aMMOJCHCTBUH C a30THOW KHCIOTOM OBbLT
MOJIy4eH HUTpAT Kanblus Maccoit 311,6 kr. Beruucaure Beixox (%) JaHHOM peakuuu.
3anuwume 4ucio ¢ MOYHOCMbBIO 00 YETbIX.

5. Ilpu B3auMoAeiCTBUU HATpUsl KOJUYECTBOM BemiecTBa 0,5 MoJib C BOJON MOMYYMIH

BOJIOpOJT 00bEMOM 4,2 11 (H. y.). Beruucnure npaktuueckuit Bbrxon rasa (%).

JTaJIOH oTBeETA: 75
6. Mertauinueckuii XpoM  MOJy4aroT BoccTaHOBIeHHEM ero okcuaa CrO;

METAIJIMYECKUM allfOMUHHEM. BBIYMCINTE Maccy XpoMa, KOTOPBIM MOXHO TMONXY4YHTh MpHU
BOCCTAHOBJICHUU €TI0 OKCHJA Maccoil 228 1, eclii MPaKTUUECKUI BbIXO Xpoma cocTaBiisieT 95 %.
ITajioH oTBeTa: 1482

7. K pactBopy, coaepkamieMy XJOpuJ Kaiabuus maccod 4,1 T, OmpuwiwiM pacTBOD,
coxepxamuii pochar Hatpus maccoit 4,1 r. OmnpenenuTe Maccy IMOJYYEHHOTO OCaiKa, €Clv
BBIXO/Jl IPOJYKTa peakuuu coctaBiseT 88 %.

JrtanoH orBerta: 3,41
3anava 1. OTanoH oTBeTa (pelieHue)



Pewexue.

06nemMsl razos, BCTYMAHWKX B PEakUMiD M 00pasyHWKXCA & DE3YNSTATE PEaKUMKM, COOTHOCATCA KaKk HeDonslWKe LUensIe YikCna, pas-
HElg CTEXMOMETPUYECKIM KOSDOUUMEHTAM B YDABHEHWAX PEaKLMA.

3arnulweM ypasHeHWe peakuuu:

20u(NO3); —— 2Cu0 + ANOyt + Oo1.

ObweMHar aona kMcnopoaa Byner onpefenaTecs Cleay it obpazom:

1
.w = 100% = —— - 1009 = 205
7(0:) ) i3 1) )

V(0s) + V(NOs)
OrteeT: 20.

3agaua 2.

PeweHue.
3anvwem ypasHeHWe NpoTexarLWen peakumm:

CHy ;) — C 2H, ().

(ra)

HalineM TeopeTuuyecKoe zHauyeHKMe obbeMa obpazyilerocs Bofopoaa (To eCTe NPUHKMAEEM, YTO BeIX0J peakuwd 100%). [ns 3Toro
HalgeM KONWYeCTS0 BellecTea MeTaHa (MonapHas Macca — 16 r/Monk):

1% 224
V(CHy) = — = !

= e = 10 MOJIb.
Vi  22.4 J1/Moib

COrNacHo YpaBHEHWID peaxkumM, 3 1Mons MeTaxa obpasyertcs 2 Mons Bogopoaa. Torga us 10 Mons MeTana obpasyeTcs 20 MOMs BO-
nopoga. Haigem ero ofbem (TeopeTueckui):
V{H;) = vV, =20 mone-22.4 n/mons = 448 .

TaK KaK BeIX0d PeaklUMu No YCNosuK cocTaenseT 80%, TO NPakTUUecKoe 3HadeHKne o01bemMa 2040poaa CyaeT crenywmm:

= 80% - i n=2358,4 .

Vith)=n 100%

" 100%
OTBeT: 358,4.

3agaua 3.

PeweHne.
Mpoxanueakue KapboHaTa MarHua ONMCeIBAETCA CEAYHIWLMM YPABHEHMEM DEaKLMM:
b
MgCO; —— MzO + CO;.
HaliaeM KOMWUYecTBO YWCTOrD BewecTea KapboHaTa marHua (0es npumMecen):
m(MgCO;3) = m(rexu. MgCO3) - (1 —w{npumecn)) = 175:0.96 = 168 r;

m(MgCO;z) 168 r

Me( =
v(MgCOs3) M. 84 r/mommn

=2 MOJIb.

Haitgem oBbemM yrnekucnoro raza:

v(CO;) =v(MgCO3) =2 monb;

V(COz) =v(CO;):V,, =2:22. 4 =44 8 n.
OTBeT: 44,8.

3amaua 4.
PeleHue.
Mpu BzauMoaeicTauM KapbonaTa kansuma (CaCO;) ¢ azotHol kucnotoi (HNO;) NpoMCXOaMT CNeaywan peaxkyua:

CaCO3 + 2HNO3; —— Ca(NOs)z + H20 + COs.

HaigeM TEOpeTMYECKDE 2HAYESHWE MAacChl MOMAYYISMOre HMTPaTa KalsuWs. [na 3TOro HalgeMm KonwdyecTeo sewecTea kapbodaTa
Kansuma:

; i 200 kr- 1000
(CaCO:) = = = 2000 k.
RO = o ™ T00 s T 000 MO

COrnacHo YpaBHEHWK pPeakuwu, us 1Mons xapBoHaTa Kanbuua obpasyeTcs 1MOMe HWMTpaTa KansuuA. Torda Anm ofpazoBaHWs
2000 Mons HuTpaTa Tpebyetca 2000 Monk KapGoHaTa KanbuMs (C MonapHoi Maccoi 100 r/monk). HaiigeM ero Maccy:

m(Ca(NOs)z) = v-M = 2000 monn- 164 r/mons = 328000 r = 328 kr.
Teneps Haﬁ,ﬂ,e” BLIX0J PE3AKUMM — OTHOWEHME MACCkl BEWECTEa, NONYYMBLIENCA HA NPaKTHKE, K TEODETHHECKOH Macce.

mupax.) 311.6
= <100% = —— . 100% = 95%.
i e T

OTBeT: 95.

Tema 2.2. DiieKTpoIUTHYECKAS] JUCCONUALMS U MOHHBII 00MeH
1. 3aganuns Ha COCTaBICHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUN C y4aCTUEM OKCHJIOB,



KHUCJIOT, OCHOBAHMM U COJIEH, HOHHBIX PEaKLUi r'HIpOJIn3a CONEH, yCTaHOBICHUE U3MECHEHUS
KHUCJIOTHOCTH CPEJIbI.
1) CocrtaBbTe ypaBHEHUS W HANMIIUTE IIOJHOE HMOHHOE U COKpPALLEHHOE HOHHOE
YPAaBHEHUS PEaKIIMA:
KOH + HCl —
CaO + HNO; —
Mg(OH)2 + HZSO4 -
CuClz + KOH —
Alz(SO4)3 + BaCh —
K,S + HCI —
Na,CO; + HNO3; —
Mg + H,S0O4 —

9TaJIOH OTBETOB:

KOH + HCl — KCI1 + H,O

K"+ OH +H"+ Cl'— K"+ CI' + H,O

H"+OH — H,O

Ca0O + 2HNO; — Ca(NOs3), + H,O

CaO + 2H" + 2NO3” — Ca’" + 2NOs™ + H,0

CaO +2H" — Ca*" + H,0

Mg(OH), + H,SO, — MgSO, + 2H,0

Mg(OH), + 2H" + SO4* — Mg?" + SO4* + 2H,0
Mg(OH), + 2H" — Mg?* + 2H,0

CuCl, + 2KOH — 2KCI + Cu(OH),|

Cu?" +2CI'+ 2K* + 20H" — 2K* + 2CI- + Cu(OH),|
Cu?* + 20H — Cu(OH),|

Aly(SOy); + 3BaCl, — 3BaS0,4| + 2AICI

2A1 4+ 3S04% + 3Ba*" + 6Cl" — 3BaS04] + 2A1" + 6CI-
3Ba’" + 3S04% — 3BaS0,)

Ba’" + SO4% — BaS0y,)

K,S + 2HCl — 2KCI + H,S1

2K* + S* + 2H* + 2CI' — 2K* + 2CI + H,S1

2H" + S — H,S?

Na,CO; + 2HNO;3; — 2NaNO; + CO,1 + H,O

2Na" + COs* + 2H" + 2NOs— 2Na® + 2NO;5 + CO,1 + H,O
COs%+ 2H" — CO,1 + H,0

Mg + H,SO, — MgSO, + H,1

Mg + 2H" + SO, —»Mg?" + SO,* + Hy1

Mg + 2H" — Mg?" + H,?

2) Kakme u3 coneit RbCl, Cry(SO4);, Ni(NO;3),, Na,SO; moasepraroTcs TUAPOIU3Y?
CocTaBbTe MOHHO-MOJIEKYJIIPHBIE U MOJIEKYJISIPHBIE YPAaBHEHHs T'MJPOJIM3a COOTBETCTBYIOLIUX
coneil. Kakoe 3nauenue pH (> 7 <) UMeIOT pacTBOPBI ITUX COJEH?

ITAJI0H OTBETOB:



RbCI — conb oOpa3zoBaHHas CHIBLHBIM OCHOBAHHEM U CHIJIBHOM KUCIIOTOW, TUAPOJIH3 HE
MPOTEKAET, IO3TOMY PACTBOP UMeEET HelTpanbHyto cpeay (pH = 7).

Cry(SO4); — conp oOpa3oBaHHasi CJIa0bIM OCHOBAaHUEM M CUJILHOM KHUCIIOTOM, MO3TOMY
peaxIyst THAPOIH3a MPOTEKAET MO KaTHOHY.

Cry(S04); + 2HOH 2 2CrOHSO4 + H,SO4

2Cr** +3S04% + 2HOH 2 2CrOH?*" + 2S0,4* + 2H" + SO,*

Cr** + HOH 2 CrOH*" + H*
B pesyspraTe rugponnsa o6pazoBairch noHbl Bogopoaa (H), mosTromy pacTBOp MMeeT KHCITYIO
cpeny (pH <7).

Ni(NOj3), — conb obpa3zoBaHHas cIaObBIM OCHOBAaHHEM W CHJIBHOW KHCIIOTOM, TIOTOMY
peaxIysi THAPOIIHN3a MPOTEKAET MO KaTHOHY.

Ni(NOs), + HOH 2 NiOHNO; + HNO;3

Ni?* + 2NO; + HOH 2 NiOH' + NO; + H" + NO;y"

Ni** + HOH 2 NiOH" + H*
B pesynbrate ruaposmsa obpaszoBanuck nousl Bogopoaa (H'), moatoMmy pacTBOp UMeeT KHCIyO
cpeny (pH <7).

Na;SO3; — conp 00pa3oBaHHasi CUJIBHBIM OCHOBAaHMEM M CJ1a0OM KHCIOTOM, MOITOMY
peaKIysi THAPOIH3a MPOTEKAET MO aHHOHY.

Na,SO; + HOH 2 NaHSO; + NaOH

2Na' + SO3* + HOH 2 Na* + HSO5 + Na* + OH

SO;* + HOH 2 HSOs5™ + OH
B pesynbrate rumponmsza oOpasoBanmuch Tuapokcuia-uoHsl (OHY), mostomy pacTBOp HMeer
niesiounyto cpeny (pH > 7).

2. JIa6opaTopHas padora Nel «Peakuuu ruipoiamnza.

Ha3Banue TeMEbl Tema 2.2. «DNEKTpOIUTHYECKAS TUCCOIUAIUS U HOHHBIA OOMEHY

PesynbTar 00yuenus CocTaBnsiTh ypaBHEHUS XUMHUYECKHMX pEaKIMM HOHHOTO OOMEHa C
y4aCTHEM HEOPraHUYECKUX BELICCTB

OO01ue KOMIIETCHIIMHI OK 01, OK 02

1. Bonnpocsl 1Jis1 1onycka K J1adopaTopHoi padore

a) chopMyIHpyTe 1IeTh MTIAHUPYEMOTO IKCTIEPUMEHTA;

0) 00BsICHUTE, KaKOM Mpoliecc Ha3bIBAIOT THAPOIN30M, KaKoi OH OBIBAET;

B) OOBSICHHUTE, KaKhe CYIIECTBYIOT CIIOCOOBI JOKa3aTeNbCTBA CYIIECTBOBAHUS THIPOJIN3A
HEOPraHUYECKUX U OPraHNYECKHUX BEIIECTB;

T') 00BSCHUTE, KaK COCTABIISIETCS YPaBHEHHUE THAPOIIN3A;

n) oObsicaute, yto Takoe pH? Kak 3aBucHT naHHBIM MOKa3aTelb OT KUCIOTHOCTH HIIU
OCHOBHOCTH CPEJIbl PacTBOPA;

€) 0OBSCHUTE XOJ BBITIOJHEHUS SKCIIEPUMEHTA M0 PEIICHUI0 KaYeCTBEHHbBIX 3a/1a4;

) TIEPEUUCIINTE OCHOBHBIE aCIEKThl COOJIIOJICHUS TEXHUKH 0€30MacHOCTU IMpH padboTe C
arpecCUBHBIMU peareHTamu (TUAPOKCHUI HATPUS).

2. [IpoBeneHne ONbLITOB

OO6opynoBaHue U IOCYAA: CTEKIJISIHHBIE TPOOUPKH; IITATUB AJISI IPOOUPOK
PeaktuBbl: pactBop NaOH, pactBop Na,SO, pactBop AICl;, pactBop Na,CO;, pacTBOp
Cu(OH),, KUCITOTHO-OCHOBHBIA HHIUKATOP




AJIroput™ nposeaenus onbiTa Ne 1

Bonpocsl n 3axanns

3aganme Ne 1. B Tpex mnpoOupkax mnox
HOMEpaMU HaXOJSATCS paCTBOPHI TPEX COJICH:
XJIOpY/ia aliOMUHMS, cynbdara HaTpus,
kapOoHaTta HaTpusa. He monb3ysice npyrumu
pEaKTUBaMU, OIPEIEIUTE COCTaB KaKIOU
MIPOOUPKH.

1. JIaTh 0ObsICHEHHE IPOBEIEHHBIM OIBITAM.

2. CocTaBUTb YpaBHEHHUS peakuuii,
NPOTEKAIOIIUX B MPOOUPKE B MOJIEKYJIIPHOM U
MOHHOM BUJaX.

AJITOPUTM NpoBeAeHHus onbiTa Ne 2

BO]'[pOCbI H 3aJaHusA

3aganme Ne 2. Yrto mnpousolaer, eciu
OXJIaIUTh PacTBOp KapOoHATa HATPHUS WU
N00aBUTH K HEMY THAPOKCHUJI HATPUS?

1.1. Haiute B mpoOupky 1-2 mi pactBopa
KapOoHaTa HaTPHUAL.

1.2. OnyctuTth NMpoOUPKY B CTAKaH C OYCHb
XOJIOAHOW BOJIOM MJIM CHEI'OM.

1.3. [IlpoBeputh cpeay pacTBopa IIpu
MOMOIIX KMUCJIOTHO-OCHOBHOT'O MHIUKATOPA.
1.4. JloGaBuTh K pacTBOpy KapOOHaTa
HATPUS THUIPOKCU]] HATPHUSL.

1.Kakoil mHAMKATOp Jydllle MCIONb30BaTh AJIs
OIIpezeIIeHus Cpelbl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIIME YPABHEHUS
XMMHMYECKUX PEAKLHUH, B MOJEKYJIAPHOM H
HMOHHOM BUJAX.

AJITOpUTM NpoBeaeHHs onbiTa Ne 3

Bonpocsl 1 3aganus

3ananue Ne 3. [IpoOaeMHBIHi OMBIT.

1.1. B omHy mnpoOupky ¢ pacTBOpOM
cyabpara memu (II) mnpunmute pacTBOp
TUIPOKCHU/IA HATPHUSL.

1.2. Bo BTOpyr mNpoOUPKYy C pPacTBOPOM
cynbpata memu (II) npumute pacTtBOp
KapOOHaTa HaTpHUS.
1.3. CpaBHuUTH
OCaJIKOB.

1.4. OOpaTuTh BHUMAaHHE Ha BBIJICIICHUE
ra3a B OJTHOU U3 MPOOUPOK.

1.5. Onpenenutsb, OTKyJa
BBLIEIATHCS 3TOT raz?

1.6. IIpoBepuTh Ka4eCTBEHHBIN COCTaB rasza
ropsILIEen JIyYUHKOU.

1.7. OOBSICHUTH IPOUCXOIAIIECE SBJICHHE.

IBET  0Opa3yrOIIMXCS

MOXET

1. CocTaBUTH COOTBETCTBYIOIUE YPABHEHMS
XMMHYECKUX PEaKIid, B MOJCKYIIPHOM H
MOHHOM BHUJIAX.




AJITOpUTM NpoBeieHHus onbITa Ne 4 Bonpocs! 1 3aganus

3aganue Ne 4. [IpoGiieMHBII OMIBIT. 1. OOBSICHUTD TTPOUCXOISAIIIEE SIBICHUE.
1.1. K pacrBopy xmopuma amtoMuHus | 2. CoCTaBUTh COOTBETCTBYIOUIME YpPaBHEHUS
MPWIATH PACTBOP KapOoOHATa HATPHS. XUMUYECKUX pEaklUuil, B MOJEKYJISIPHOM H

MOHHOM BHJaX.

3. OTBETUTH HAa BOIIPOCHL.

Jnss  dYero B MEIMIIMHCKON  MPaKTUKE
UCIIOJIB3YIOT PacTBOpP MHUTHEBOM COABI ISt
MTOJIOCKAHUS npu BOCHAJIUTEILHBIX
3aboneBanusax ropna? KakoBa ponb ruaponuza
B nipupoze? [louemy pacTBOp MbuUIa TIEHUTCS B
Bozc?

3. O0padoTKa pe3yJbTATOB ONBITOB

1. TIpoananu3upoBaTb COOTBETCTBHE IOJYYCHHBIX pE3YyJbTaTOB THUIIAM THAPOIIHU3A.
CrnenaTh COOTBETCTBYIOIINE BHIBOIBI.

2. ChopmynupoBaTh BBIBOJBl O 3aBUCUMOCTH THUMA THIPOJIM3a U KHCIOTHOCTH CpEJbl
pacTBopa.

Pa3nes 2. Xumuyeckue peakunu. KonrpoabHas padora Nel «Ctpoenne BemecTsa u
XHMHYECKHe PeaKnm

Bapmuanr 1

1. CocraBbTe opmynsl 1o HazBaHusM: 1. Hutpun kamms 2. Cununun marsus 3.
Tunpun amtomunus 4. Cynbedun csunna (1) 5. bpomun nunka 6. Oxeun yraepoaa (II) 7. Okeun
xyopa (V) 8. Okcun 6apus 9. @ocohun xeneza (I11I) 10. Kapoun maraus 11. I'napua kamms 12.
Cyneouna amomunus 13. Homun meau (1) 14. Cynsdun prytu (II) 15. Oxeun xmopa (III) 16.
Oxkcup ceunna (1V) 17. Okeun nunka 18. Cunmunua kansuus 19. 'uapun 6apus 20. Cynbdun
xene3a(Ill) 21. Oxcun azorta (II)

2. Peakmueld 3amernieHust SIBISETCS a) TOPEHHE BOAOpPOAa B KHUCJIOpojae;, O)
BoccTaHoBieHue okcusa menu (II) Bogoposom; B) B3auMoAeHCTBIE THAPOKCHIA KAJIUS C CEpHOU
KHCJIOTOH; T) TepMHUYECKast JeTUApaTanus THAPOKCH/IA IIMHKA.

3. VYpaBHsliTe  peakuMd  METOJOM  3JEeKTpoHHOro  OamaHca.  PaccraBbre
KO3 PULIUEHTBI

HI + H,SO4 — I, + H,S + H,O
KNO3 + Al + KOH + HQO — NH3 + K[AI(OH)4]

4. Kakue u3 coneit RbCl, Cry(SO4); monsepratorcst ruapoan3y? CoctaBbTe HOHHO-
MOJICKYJISIPHBIE W MOJIEKYJISIPHBIE YpaBHEHUS THUAPOJU3a COOTBETCTBYMOIUX coieil. Kaxoe
3nauenue pH (> 7 pH > 7)

5. Hanumure noiaHoe u COKpaleHHOe YpaBHEHUS PEaKIUA:

KOH (p) + HCI (p) = KCl(p) + H2O (mn)

CaO (okcun) + 2HNO; (p) = Ca(NOs); (p) + H2O (mn)

Mg(OH), (1) + HSO4 (p) = MgSO4(p) + 2H,0 (mn)

6. Ilpu B3auMoaeicTBUM HATPHUs KOJWYECTBOM BemiecTBa 0, 5 MOJb ¢ BOJOW MOTYy4HUIIU
BOI0pOJ 00bEMOM 4,2 11 (H. y.). Beruncnure npaktuueckuii Bbixon rasa (%).

Bapuanr 2
1. CocraBbTe Gopmynsl o HazBanusMm: 1. Kapoun mutus 2. Oxcun docdopa (II1) 3. dropun
meau (II) 4. Oxcun cepebdpa 5. I'mapua nutus 6. Cynsbun menu (I) 7. Hutpua vatpus 8. Moaun
cepedpa 9. Oxcup xpoma (II) 10. Oxeup azora (V) 11. I'mapun marpus 12. Xmopun xpoma (I1T)
13. Oxcup kanusa 14. Oxcun mbimbska (II) 15. Cynasdua uunaka 16. @ochun meau (II) 17.
Oxkcup xene3a (II) 18. bpomun mapranma (I) 19. Cynedun mutus 20. @ochun cepedbpa 21.



®topun xenesa (1) 22. Oxcua amomunus 23. Xnopun skenesa (II) 24. Hurpun Gapus 25.
Oxkcup prytH (1) 26. Oxeup cypsmsl (V) 22. Okeup xpoma (V1) 23. Hutpua nutus 24. Cynbdun
maraus 25. Oxeun menu (1) 26. Xmopun prytu (1)

2. BzanmoelicTBrE THAPOKCHAA KAJTBITUS C COJSTHOM KUCIIOTOM - 3TO peakuus 1) coennHeHws; 2)
paznosxeHusi; 3) ooMeHa; 4) 3aMereHHs

3. YpaBHsiiTe peakiiiu METOIOM JIEKTPOHHOTO Oananca. PacctaBpTe KOAhPHUITEHTHI

HNO; + FeO — Fe(NOs); + NO + H,0

SOz + KMHO4 + Hzo — KzSO4 + MHSO4 + HzSO4

4. Kakme wu3 coneit Ni(NOj),, Na,SO; mnoxasepratorcs rtumponnzy? CocTaBbTe HWOHHO-
MOJIEKYJISIDHBIE M MOJIEKYJIIDHBIE YpPaBHEHMsI THIPOJIM3a COOTBETCTBYROIIMX coiied. Kakoe
3nauenue pH (> 7 pH > 7)
5. Hanumunre NoJHOE UM COKPALIEHHOE YPAaBHEHUS PEaKIIMA:

CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|

Alz(SO4)3 (p) + 3BaC12 (p) = 3BaSO4l + 2A1C13(p)

K,S + 2HCI = 2KCl + HZST
6. MeramMueckuii XpoM IOJy4YarOT BOCCTaHOBJIEHMEM ero okcujga Cr,Os MeTaulMuecKuMm
alOMUHMEM. Bpluncinre maccy Xpoma, KOTOPBIM MOKHO HOJYYUTh MPH BOCCTAHOBJICHUH €r0
OKCHa Maccoi 228 T, eciii NPaKTUYECKUH BBIXOJ XpoMa cocTaBiseT 95 %.

Pa3nen 3
Tema 3.1. Knaccupukanusi, HOMEHKJIATYPa M CTPOeHHE HEOPTaHMYeCKHUX BellecTB

1. Tecr ((HOMGHKJIaTypa M Ha3BaHUEC HEOPTaHUYCCKUX BEINCCTB UCXOOd U3 UX
XHUMHYCSCKOM Q)OpMYJ'IBI WJIM COCTaBJICHUE XUMHYECKOU q)OpMy.]'ILI HCXOOd U3 Ha3BaHU BCIICCTBA
110 MeH(HYHapOI[HOﬁ HUJIn TpHBI/IaJIBHOﬁ HOMCHKIIATYPEC».

Boi0epuTe oaMH NpaBUIbHBIN OTBET:

1. YkaxwuTte npaBmibHoe Ha3BaHue coit FEOH(NO;),:
A) rugpokconutpart xenesa (II)
b) ruapokconutpart xenesa (III)
B) muruapoxkconutpart xenesa (I1)
I') nurunpoxconutput xemnesa (I1I)
2. Ykaxute npaBuwibHoe Ha3BaHue conu NaNO,:
A) HUTpAT HaTpuUs
b) Hutpun Hatpus
B) amun Hatpus
I') HuTput HaTpus
3. IlpuBenute npaBuiabHOE Ha3Banue BemecTBa HySO;:
A) cepHUCTas KUCIIOTa
b) cepnas kucnora
B) cepoBomopoaHas kuciota
I') okcun cepsi (IV)
4. TlpuBenute npaBuiibHOE Ha3zBaHue BemiecTBa Na,HPOy:
A) ruapodocdar HaTpus
b) runpodocdur Hatpus



B) nurunpooprodocdar Hatpus
I') ruapooprodocdat Hatpus
5. YkaxuTe MOJICKYJSIpHYIO (hopMyIty TuapoopTodocdara Maraus:
A) MgHPO;
B) Mg3(PO4)>
B) MgHPO,
') Mg(H2PO4)s
6. YKaXUTE MOJICKYJIIPHYIO (POPMYJITY CEPOBOIOPOIHOI KHCIOTHI:
A) H,S0;
b) H,S
B) H,SO4
I') H,S,04
7. IlpuBenuTe MOJEKYISIPHYIO (GOPMYITY a30TUCTON KHCIOTHI:
A) HNO,
Bb) HNO;
B) NH;
I') N,Os
8. Ykaxure npaBuibHOe HazBaHue coiu Fe,(SOy)s:
A) cynbour xenesa (I1)
B) cynedun xenesa (I1I)
B) cynsdar xenesa (1)
I') cynbdar xenesa (11)
9. [IpuBenute npaBuiasHOE HazBaHue BerecTBa (ZnOH);POy:
A) oprodocdar nuHKa
b) Tpurnapoxcodocdar nuHka
B) optodocharruapokconnnka
I') runpooprodocdar nuHKa
10. Ykaxxute MOJIEKYISIpHYIO (POpMYITy TUAPOCYIb(paTa MarHus:
A) Mg(HSO5),
B) Mg(HS),
B) MgHSO4
') Mg(HSO4),
11. Ykaxute MOJCKYISPHYIO (GOpMyITy KDEMHHEBOI KHCIIOTHI:
A) H,S0;
Bb) H,COs
B) H,SO4
I') H,Si0;
12. Kakoga dopmyna auruapodocdara HaTpus:
A) Na3PO4
B) NagHP 04
B) NaH,PO,
I') NaPO,
13. Ykaxure hopmyiry 6€pTOIETOBOM COMH:
A) KCIO3
b) KCIO,
B) K,COs3



F) Ca(ClO3)2
14. TlpuBenute GopMyTy TallIEeHON HU3BECTH:
A) Ca(OH),
b) CaO
B) CaCO;
I') CaSO4
15. ®opmynam NO, u Cu(OH), cooTBeTCTBYIOT Ha3BaHUS
A) oxcup azota(ll) u runpoxcun meau(1l)
b) oxcun azora(Il) u runpoxcun meau(l)
B) oxcua azora(IV) u rugpoxeun menu(1l)
I') oxcup azora(l) u ruapoxcun menu(l)

ITaJI0H OTBETOB:

1 2 3 4 5 6 7 8 9 10 11 12 | 13 | 14 | 15

b r A A B b A I B B r B A | A | B

2. 3aja4u Ha pacyeT MacCOBOM J0JIM (MAcChl) XUMUYECKOTO JIEMEHTA (COSTUHEHNs) B
MOJIEKYJIe (CMecH).

1. BeruucnauTe B MpOILIEHTaX MacCOBYIO J0JI0 Kuciaopoaa B kapbonate imutus (Li,CO3).
3anuImTe Yuciao ¢ TOYHOCTHIO 10 ICIIbIX.

ITaJIOH OTBETA:
Mr (Li,CO3) = 7-2+12+16°3 = 74, moatomy w (0O) = 16-3:74 = 0,649 =65 %

2. BerynicnuTe B MPOIIEHTAaX MAacCOBYIO OO a30Ta B HUTpare Kaibius (Ca(NOj),).
3anuIIrMTe YUCIIO C TOYHOCTBIO JIO IETIBIX.

ITaJIOH OTBETA:
Mr (Ca(NOs),) =40+2-(14+16°3) = 164, mostomy w(N) = 14:2:164 =0,171 = 17 %

3. BeruncauTe B mpoIeHTax MaccoBYIO J0J1t0 cephl B Xanbkomupute (CuFeS,). 3anummre
YHUCJIO C TOUHOCTHIO JIO IIEJIBIX.

JTajI0H OTBeTA:
Mr (CuFeS,) = 64+56+32-2 = 184, noaromy w(S) =32-2:184 = 0,348 =35 %

4. BerauiciuTe B MPOIICHTAX MACCOBYIO JIOJTEO KUCJIOPOa B IIEPMaHTaHATE KaJIHsl.
3anumImMTe YUCIIO C TOYHOCTHIO JI0 TEITBIX.

JTajI0H OTBETA:
Mr (KMnOy) = 39+55+16°4 = 158, mostomy w(O) =16'4:158 = 0,41 =41 %

5. Onpenenute MacCOBYIO IO KPUCTAUTH3AIMOHHON BOJIBI B AUTHIPATE XJIOPHIA
6apus BaCl,-2H,0.

ITaJI0OH OTBETA:

M (BaCl,-2H,0) = 137+2:35,5 + 2-18 = 244 r/moi1b
N3 popmynsr BaCl,-2H,0 cnenyer, uto 1 Moib quruapara xjiopuaa 6apust COIEpKUT 2 MOITb
H,0. Otcrona MoxHO ompeeuTh Maccy Boabl, coaepxaieiics B BaCl,2H,0:
m(H,0) =218 =36T.

Haxonum MaccoByro 1010 KpUCTAUTM3AIIMOHHOM BOJIBI B IUTHIpATE XJIopuaa oapus
BaC12~2H20.




o(H,0) = m(H,0) / m(BaCl,"2H,0) = 36/244 = 0,1475 = 14,75%.

6. M3 oOpasiia TopHO# OPOJIBI Maccoit 25 T, copepkaiieii MUHepai apreHTuT Ag,S,
BBIJIETICHO cepeOpo Maccol 5,4 r. Onpenennure MacCOBYIO JIOIO apreHTHTa B 00pasIie.

JTajI0oH OTBETA:

OmnpenensieM KOJIMYECTBO BEIIECTBA cepedpa, HAXOAAIIETOCS B apTeHTHUTE:
n(Ag)=m(Ag)/ M(Ag) =5,4/108 = 0,05 mob.

U3 dpopmynsl Ag,S cnemyer, 4To KOJIMYECTBO BEIIECTBA apIeHTUTA B JIBA pa3a MCHBIIIE
KOJIMYECTBA BEIECTBa cepedpa.

OmnpenensieM KOJMYECTBO BEIIECTBA apTeHTHUTA:
n(Ag:S) =0,5n(Ag) = 0,5:0,05 = 0,025 monb

PaccuuTeiBaeM maccy apreHTura:
m(Ag;S) =n(AgxS)M(Ag,S) =0,025-248 =6,2 1.

Teneps onpeaensieM MacCOBYIO JIOJIFO apreHTUTa B 00pasiie TOPHOI MOPOIBL:
0(AgS) =m(AgS) / m=6,2/25 = 0,248 = 24,8%.

7. 25 r okcuaa marHus cMemanu ¢ 35 r okcuaa amoMuHuA. OmnpenenanuTe MacCOBYIO
JIOJIIO OKCHJIa MarHus B JAHHOU CMECH.

Haiinem maccy cmecu: m(cmecu) = m(MgO) + m(Al,O3) =25r+35r=60T.

Haiinem maccoByto momo okcuaa maraust: @ (MgO) = m(MgO) / m(cmecn) =25 /60 T =
0,417, wim 41,7%.

3. [IpakTHyeckue 3agaHus 110 KiIacCU(UKAIMH, HOMEHKIATYPE U XUMUYCCKHM
(dhopMyaM HEOPTaHUYECKUX BEIICCTB PA3IIUYHBIX KJIACCOB.

1. YcraHoBuTe COOTBETCTBHE Mexay (HOpMyJION BelecTBA W KJIaCCOM/TPYMIOH, K
KOTOpOMY(-0l) 9TO BEIIECTBO MPUHAMICKHUT: K KaXAOH MO3WIMHU, 0003HAUCHHON OYKBOH,
oI0epUTE COOTBETCTBYIOIILYIO TTO3UIIMIO 3 BTOPOTO CTOJIOA, 0003HAUYECHHYIO U(POIA.

O®OPMVIJIA BEIHIECTBA KIIACC/TPVIIITIA
1) conb cpemnsis
A) NH4HCO;
2) OKCHJT KMCJIOTHBIH
b) KF
3) okcuJ HeconeoOpasyomui
B) NO

4) cotb KHcCTas

ITtajion orBeta: A-4, b-1, B-3

2. YCTaHOBUTE COOTBETCTBHE MeEXay (HOpPMyJIOH BemecTBa W KJIACCOM/TPYIIOH, K
KOTOpPOMY(-Oi) 3TO BEIIECTBO MPUHAJICKHUT: K KaKIOHW MO3UINHU, OO0O3HAYCHHOU OYKBOW,
1o10E€pUTE COOTBETCTBYIONIYIO IMO3UITUIO U3 BTOPOTO CTOJIOIA, 0003HaUeHHYIO ITU(POi.
OOPMVIJIA BEHIECTBA KIIACC/TPYIIITIA




1) KoMIIeKCHAas COJIb

A) H[SiF¢]

2) 6ecKuciopoHas KucioTa
b) KAI(SO,),

3) nBoliHas COJIb
B) Na[AI(OH),4]

4) oCHOBaHHE

9Tanon oreera: A-2, b-3, B-1

3. Cpenu npennokeHHbIX (OpMYJT BEIIECTB, PACIIONOKEHHBIX B IPOHYMEPOBAHHBIX
siueiikax, Beioepute hopMyibel: A) cpeaneii conu; b) kucnoii conu; B) ocHOBHOI couu.

1. RbHCO; 2. Mgy(OH),COs5 3. NH;
4. HzSO3 5. Na2B4O7 6. SOClz
7. Na202 8. 02 9. FG(OH)z

9Tanon oreera: A-5, b-1, B-2

4. Cpenu npeanoxkeHHbIX (OPMYJI BELIECTB, PACHIOI0KEHHBIX B IPOHYMEPOBAHHBIX
Aaueiikax, Bbioepute Gpopmyisl: A) ampoTtepHoro okcuna; b) HeconeoOpa3zyromiero okcuaa;
B) ocHoBanwms1.

1. H,0, 2. Mg(OH), 3. PbO
7. H3P 8. NH4NO;3 9. S0,

9Tanon orBera: A-3, b-6, B-2
5. Cpenu peaIoKEHHBIX (POPMYJT BEIIECTB, PACIIOIOKCHHBIX B IPOHYMEPOBAHHBIX
siaeiKax, BeIOEpUTE GopMyIIbl: A) KOMIUIEKCHOM cou; b) kpucTtaiumoruapara; B) nBoiiHo# comu.

1. KHSO, 2. CuSO, * 5H,0 3. MnCO;
4. Ca(OH), 5. Na[Ag(CN),] 6. POCl;
7. K,Cr,0, 8. Na,FeO, 9. NaCl - KCl

9Tanon orBera: A-5, b-2, B-9

6. Cpemu mpeIoKEeHHBIX (JOPMYJT BEIIECTB, PACTIONIOKEHHBIX B TPOHYMEPOBAaHHBIX
siueiikax, Beioepute dhopmyibl: A) KucioTsl; b) cpenneli conu; B) KHCIOTHOTO OKCHIA.

1. yrapHsIi ra3 2. H;P 3. TUIOXJIOPUT Kajus

4. PCl; 5. aMMHaK 6. BeO




7. NaHS 8. Mn,O, 9. H,Se

9Tajion orBera: A-9, b-3, B-8

4. HpaKTI/IquKHe 3aJaHUA Ha OIPECACICHHUE XUMHYECKOM aKTHUBHOCTHU BCIICCTB B
3aBUCHUMOCTH BHJJa XUMHUYCECKOM CBS3U U TUMA KpHCTaHHquCKOﬁ PCIICTKU.

1. ns ruapocyibdara HATpusi MOCTpoTe rpaduueckyro GOpMyidy U YKKHTE BHIIBI
XMUMHAYECKOW CBSI3U B MOJICKYJIC: MOHHAsI, KOBAJICHTHAsS, TOJISIpPHAs, KOBAICHTHAS HEMOJISIpHAsl,
KOOPJMHAIIMOHHAS, METAJNINYECKasi, BOJOPOTHASL.

O
H—O\S/
AN

Artajon oreera:NaHSO,—"
Ces3b O — Na — nonnas

Cas3b O — S — KoBasIeHTHas MOJIIpHast
CBa3b O — H — KoBasieHTHas NOJIsIpHAst

2. IToctpoiite rpaduyeckyto GopMyily HUTPUTA aMMOHHSI M YKaKUTE BUIbBI XUMUYECKON
CBsA3M B 3TOM MouiekyJe. [lokaxuTe, kakue (Kakas) CBSI3U «PBYTCS» IIPU JUCCOLIUALIUY.
JTtayioH oTBeTa: HUTpUT aMMOHMSI — HOHHAsI CBSI3b

H
|,
—N

H—N—H | NO,

I
H

|
H—ll\f—H O—N=0O
H

NH4NO, = NH4++N02'

3. VkaxuTe BHIBl XMMHUYECKOW CBsI3M B cienyrommx Mojekyinax: CH;Br, CaO, J,,
NH,Cl. KakoBbI OCHOBHEIE CBOMCTBA JaHHBIX BUIOB CBSI3U?
9TajI0OH 0TBETA:

CH;Br — kosanenmnas ceésa3zo. KoBaneHTHas CBSA3b BOZHUKACT MEKIY aTOMaMU C OJTU3KHUMH WK
PaBHBIMH  3HAYEHHSMH DJEKTPOOTPHIATEIBHOCTEH. OTa CBSI3b MOXKET PacCMaTpUBATLCS — Kak
3JIEKTPOCTATHYECKOE TPUTDKEHHUE SIIEP ABYX aTOMOB K OOIIEH DIIEKTPOHHOM TIape.

B OTJINYUEC OT HOHHBIX COGI[I/IHCHI/II\/'I, MOHeKyJ'IBI KOBAJICHTHBIX COCIII/IHGHI/Iﬁ y):[ep)KI/IBa}OTCSI
BMECTE 3a CUET «MEKMOJIEKYJISIPHBIX CHJI», KOTOPBbIE HAMHOTO ciiabee XMMHUYECKUX CBsi3ell. B ¢Bsi3u ¢
9THM, KOBAJICHTHOW CBS3M XapaKTepHA HACLIYAeMOCHb — 00pa3oBaHUe OTPAHMYEHHOTO YHCIIA CBS3EH.
W3BeCTHO, 4TO aTOMHbIE OPOHUTAIM OPUCHTHPOBAHBI B MPOCTPAHCTBE OMPEIEICHHBIM 00pa3oM, TO3TOMY
npu  00pa3OBaHWU CBS3H, TEPEKPHIBAHUE O3JEKTPOHHBIX OOJAKOB MPOUCXOJUT B OMPEACICHHOM
HarpasjieHud. T.e. peann3yeTcs Takoe CBOMCTBO KOBAJIEHTHOM CBA3M KaK HANPABJIEHHOCTD.



CaO - wuonnas ceéa3v. OTHenbHBIE aTOMBI Kakoro-mubo sieMeHTa OyAyT CTPEeMHTBCS K

YCTOHYMBOH BOCBMHUDIIEKTPOHHOU CTPYKTYpE, TePSsl WM MPHOOpeTast SIEKTPOHBI. ATOMBI, 3aXBaTHBIINE
ANIEKTPOHBI, UIMEIOT OTPHULATENBHBIN 3aps] U HA3bIBAIOTCSI AHMOHAMH, aTOMBI, MIOTEPSBIINE AJIEKTPOH,
UMEIOT TOJOXKUTENBHBIN 3apsiig M Ha3bIBalOTCA Kamuonamu. [lpu BCTpedye aHMOHOB C KaTHOHAMHU
o0pasyeTcst Xumuyeckds c6a3b, KOTOpasi Ha3bIBACTCSI UOHHOUL C63b10, & COSTNHEHHE — MOHHBIM. VIOHHbIE
coeAnHEeHHs 00pa3yIOTCs, KOT/Aa CBA3BIBAIOTCS aTOMBI ¢ OOJBLION Pa3HOCTHIO 3JIEKTPOOTPHLIATEILHOCTEH
(6bonee, uem 2,1). JIOTMYIHO TPEAIOIOXKUTH, YTO TPH COCAMHEHUH METAJUIOB C HEMETaulaMHu, Oyner
BO3HUKAaTh HOHHOE COCJMHEHHE C HOHHOW CBA3bIO, T.K. HUX OJ1eKMpoOmpuyamenbHOCmu OYEHb
pa3nu4aoTcsl.
HonHble coeMHEHHs YacTO HMMEIOT CXOJAHBIE cBoWcTBAa. OHM CTpeMsTCs 0O0pa30OBBIBATH TPYIIIHI,
KOTOpble, B CBOIO oOuepenb, 00pasyloT emie Oojee KpyIHbIE TPYNIUPOBKU. Takue oOpa3zoBaHHsA
Ha3bIBAIOTCSI KPUCTAIIAMH. JTO MPOUCXOJUT M3-3a TOTO, YTO Ul JAHHOTO THIA CBSA3M HE XapaKTEepHA
HAaIIPaBJIEHHOCTh U HACHIIIAEMOCTb.

J, — Koeanenmmnas menonspnas ceasv. Ecnin KoBaJleHTHas CBsSI3b B MOJIEKyJle oOpa3oBaHa
OJJMHAKOBBIMHM aTOMaMH WM aTOMaMH C PaBHOW DJIEKTPOOTPHULIATEIBHOCTHIO, TO TaKasl CBS3b HE MMeEET
MOJISIPHOCTH, T.€ DIICKTPOHHAS IIOTHOCTH pacipesiesieTcsi CAMMETPHYHO. Ha3bIBaeTcst OHa HemoJIsIpHO#
KOBAJIEHTHOH CBsI3b10. CBS3M MOTYT OBITh KaK OIMHAPHBIMH, TaK U IBOMHBIMHU, TPOHHBIMH.

NH4Cl —__Oonopuo-axyenmopnas cea3v. SIBnseTcs 4acTHBIM CIIydaeM KOBAJIEHMHOU CGA3U,

KOT/Ia OJIMH aTOM BBICTYIAET B POJIM JOHOpPA DICKTPOHHOM Taphl, a IPYroil aTOM — €ro akKIenTOpOM
(mpenocraBnsieT cBOOOIHYI0 opOuTans). JlaHHYIO CBSI3b YacCTO HA3BIBAIOT KOOPOUHAYUOHHOU, T.K. OHA
YacTO BO3HHUKAET TMPH OOpPA30BAHMHM KOMMIEKCHbIX coedunenuti. llpm oOpa3oBaHWH JOHOPHO-
AKIECNITOPHOM CBSI3M AJICKTPOHHAs 000JI0YKa aTOMa-aKIIeNTOpa MOMOIHICTCS Mapo IeKTPOHOB. B ponu
JOHOPOB W aKIENTOPOB KPOME aTOMOB W MOIIEKYJ, MOTYT BBICTYIATh KAMuUOHbl U aHuoHwvl. 1lpu
BO3HUKHOBCHHMH CBSI3M HA aTOME€ — JOHOPE BO3HHUKACT 3((EKTUBHBIA MOJOKHUTEIBHBIN 3apsij, a Ha
aToMe — akuenTope — 3PpPEeKTUBHBINA OTPHUIIATSIILHBIN 3apsi/l.

Mexay NHy" u CI" — wmonHasi cBsi3b. MexXly a30TOM M BOJOPOJIOM KOBAJCHTHAS MOJSIpHAS U
OJTHA TOHOPHO-aKIIETITOPHAS CBSI3H.

Tema 3.2. Pu3uKko-xuMHUYECKHE CBOMCTBA HEOPraHnvIeCKUuX BeUIECTB

1. Tectr «OcCOOCHHOCTH XHMHYECKHX CBOMCTB OKCHUJOB, KHCJIOT, OCHOBAaHUM,
aM(pOTEPHBIX THIPOKCHUIIOB H COJICI.

1. C kakuM U3 IePEeYNCIIEHHBIX BEIIECTB OyIeT B3aUMOICHCTBOBATh THAPOKCH/T KaJIHsl:
A) NazO
B) SO,
B) Ca(OH),
I') NaCl
2. Kakoe u3 BeliecTB npu pacCTBOPEHHUH B BOJIE 00pa3yeT KUCIOTY:
A) NaCl
b) CaO
B) SO;
I') NH;
3. C pa30aBieHHON CEPHOU KUCIOTOM MOKET B3aUMOJICHCTBOBATD:
A) Ag
b) Fe
B) Cu
I') Pt
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4. Enkue ménoun o0aaaloT CBOMCTBOM pa3pyllaTh PACTUTEIbHBIC U KUBOTHBIE TKAHU.
Takumu cBoiicTBaMH He 00aaeT:
A) NaOH
b) KOH
B) LiOH
I') Cu(OH),
5. C pacTBOpOM ruIpOKCUAA Kaaus B3aUMOJIEUCTBYET:
A) Ag
b) Cu
B) Fe
I Al
6. [Tpu TepMuuecKOM pas3iioKEHUH, KaKOH U3 yKa3aHHBIX coJiell oOpa3yercs
OJTHOBPEMEHHO OCHOBHOM M KUCJIOTHBIA OKCUBI:
A) CaCOs
b) NH4NO;
B) NaNO;
I') KCIO;
7. Kakoe u3 yka3aHHBIX CBOMCTB SIBJISIETCS] XapAaKTEPHBIM ISl BOJIHBIX PACTBOPOB KUCJIOT:
A) OKpalmmBarT PacCTBOPbI METUIIOBOTO OPAHKEBOTO B KENTHIN 1IBET
b) oxpaimBaroT pacTBop JJakMyca B KpacHbIN 1IBET
B) okpamuBaroT pactBop deHondTasienHa B MAJIMHOBBIN 1IBET
') okpammBaioT pacTBOp JaKMyca B CHHUN I[BET
8. Kakue nmapsl coefMHEHUI HE MOTYT pearupoBaTh MEX1y COOOM:
A) CaO u H,O
b) Na,O u SO;
B) C02 n SOz
I') MgO u CO,
9. B kakoM 13 MpUBEAEHHBIX YPABHEHUN PEAKITNI 00pa3yeTcsi COIb M BOJIOPO/I:
A) Zn + H,SO4 —
b) KOH + HCI —
B) CaO + HNO; —
) Ca+H,0 —
10. C xakuM U3 epeunCICHHBIX BEIIECTB BCTYMaeT B peakiuio okcua hocdopa(V)?
A) oxcup yriepona(1l)
b) okcupa Hatpus
B) cepa
I') oxcun yrnepoma(IV

ITaJI0H OTBETOB:
1 2 3 4 5 6 7 8 9 10

b B b r I A b B A b

2. 3ajaHus Ha COCTABJICHHWE YPAaBHEHUN XMMHUYECKHX pEaKLUUN C ydacTHEM IMPOCTHIX U
CIIOXKHBIX HEOPraHMYEeCKHX BEUIECTB: OKCHJIOB METAJUIOB, HEMETAIOB U aM(OTEpHBIX
JJIEMEHTOB;  HEOPraHWYEeCKMX  KHUCJIOT, OCHOBaHMW ¥  aM(OTEpHBIX TUAPOKCHUIOB,



HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIUX UX CBOWCTBA M CLIOCOOBI MOTYUYCHHUS.
1) Hanmummure ypaBHEHHE BO3MOKHOM peakLuu:
a) COJISIHAsI KMCJIOTAa U HUTPAT KaJus;
0) TUIPOKCH]I KIS ¥ XJIOPHJI HATPHUS;
B) HUTpAT cepedpa U XIJIOpu Kallus;
') HUTPAT HATPUS U XJIOPUJ KaJIHsL.
2) IM'mapokcun xene3a (I1) MOXKHO MOTYyIUTH B3aMMOICHCTBUEM:
a) FeSO4 + NaOH —
0) FeCl; + KOH —
B) FeSO, + HCI —
r) FeCl; + HNO; —
Hanumunre ypaBHEHHE BO3MOKHOM pEAKIIMH.
3) U c xucnotamu, U C 1e1049aMi MOXKET pearupoBarh:
a) Mg(OH), 0) Zn(OH), B) Cu(OH), r) Ca(OH),
Hanummre ypaBHEHHs COOTBETCTBYIOILUX PEAKIIUH.
4) U3 pactBopa cynbdata meau (II) Beimagaer ocamok npu J00aBICHHUH:
a) cynbuaa Kanus;
0) YKCYCHOM KUCIOTHI,
B) Opomuia HaTpHs;
T') COJISTHOM KHCTIOTHI.
Hanmmnre ypaBHEHHE BO3MOXKHOM pEAKIIMH.
5) B onpezeneHHbIX YCIOBUIX MOKHO OCYIIECTBUThH PEAKIIMIO:
a) CO+NO,; —
6) BaO + NO —
B) P,Os + SO, —
r) SO; + Na,0 —
Hamnumure ypaBHEHHE BO3ZMOXKHOM pEaKIUU.

IrtajoH orBeToB: 1) AgNO; + KCl — AgCl| + KNO;3
2) FeSO4 +2NaOH — Fe(OH), + Na;SOg4
3) Zn(OH), + 2HCI = ZnCl, + 2H,0
Zn(OH); + 2NaOH = Na,[Zn(OH)4]
4) CUSO4 + KzS — CuSl + KzSO4
5) SO3 + NazO —>Nast4

3. HpaKTI/IKO-OpI/IEHTI/IpOBaHHLIe TCOPETHYECCKHUE 3alaHUA HA CBOICTBA U IMMOJIy4YCHHEC
HCOPraHNM4YCCKUX BCIICCTB.

1. KakoBbI cBOMCTBa 1I€I0YHBIX MeTaiI0B? Kak OHU pearupytoT ¢ BOJIOM U KUCIOPOI0M?

ITaJI0H 0TBETOB:

1. llenounbie MeTaMIbl — CHIBHBIE BOCCTAaHOBHUTENH. [[0ATOMY OHU pearupyroT ModTu
CO BCEMHU HEMeETaJlJIaMH.
1.1. ¢ ramorenamu ¢ 00pa3o0BaHUEM T'aJIOTEHUIOB:

2K + 1, = 2KI
1.2. ¢ cepoii ¢ oOpa3zoBaHUEM CYIb(HUIOB:
2Na + S = Na,S

1.3. ¢ pochopom u Bonopoaom (oueHb akTUBHO). [Ipu 3TOM 00pa3yroTcst OMHApPHBIE COCTUHEHUS
— (ochuas! U TUAPUIBL:



3K+P=K;P
2Na + H,=2NaH
1.4. ¢ a30TOM JUTHIA pearupyeT Npu KOMHATHON TeMIepaType ¢ 00pa3oBaHUEM HUTPUA!
6L1 + N2 = 2L13N
OcranbpHbl€ 1IETOYHbIE METAIIIBI PEATUPYIOT C A30TOM IIPU HArpEBaHUHU.
1.5. C yrneposiom ¢ oOpazoBaHueM KapOUI0B, TPEUMYIIECTBEHHO alleTUIICHUIOB:
2Na + 2C = Na,C,
1.6. ¢ KHCITOPOIOM KaXIbId HIEJTOYHOW METAJT MPOSIBISET CBOK HHAMBUIYAIBHOCTH: IpPHU
TOPEHUH Ha BO3MyXe JIUTUH 00pa3yeT OKCUM, HATPUN — MPEUMYIIECTBEHHO MEPOKCU, KATHd U
OCTaJIbHBIE METAJIJIBI — HAAMIEPOKCHUI.
411+ 02 = 2L120
2Na + Oz = Na202
K+ 0,=K0O,
2. lllemoyHbIe METAJIbl AKTUBHO B3aUMOJEHCTBYIOT CO CIOKHBIMHU BEILIECTBAMH:
2.1. Illenmounsie MmeTamibl OypHO (CO B3PBHIBOM) pearupyroT ¢ BOJoW. B3aumonelicTBue
MICJIOYHBIX METAUIOB C BOAOW MPUBOAUT K OOpa30BaHMIO IIEJOYM U Bojopoxda. Jlutuit
pearupyet OypHO, HO 6€3 B3pbIBa.
2K+ H,O =2KOH + H,
2.2. llenoyHble MeTalIbl B3aUMOJCHUCTBYIOT C MHUHEPAIbHBIMH KHUCIOTAaMU (C COJSHOM,
(dbochopHoif 1 pazdaBIEHHON CEpPHON KHUCIOTOW) cO B3pbhIBOM. [Ipm 3TOM 00pa3yroTcsi coiib U
BOZIOPOJI.
2Na + 2HCI = 2NaCl + H,1
2.3. llpu B3aUMOJEHCTBUM ILEJIOYHBIX METAJUIOB C KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTOU
BBIJICIISIETCS] CEPOBOAOPOI.
8Na + 5H2$O4(K0HH_) — 4Na2804 + st + 4H20
2.4. IllenmouHble MeTAUIBI peEarupyroT ¢ a30THOM kucioToil. [lpm B3ammomencTBUM ¢
KOHIICHTPUPOBAHHOM a30THOI KUCIOTON 00pa3yercs okcup azora (1):
8Na + 10HNO3 (xonm) NQO + 8N21NO3 + 5H20
C pa30aBieHHOI a30THOI KUCIOTON 00pa3yeTcs MOJICKYJISIPHBIH a30T:
10Na + 12HN03 (paz6)— Nz +10NaN03 + 6H20
C oueHb pa30aBIEHHON a30THOM KHCIOTON 00pa3yeTcs HUTPAT aMMOHHUS:
8Na + 10HNO3 = 8NaNO3 + NH4NO3 + 3H20
2.5. lllenoyHble MeTAIIBI MOTYT PEarupoBaTh JaXe C BEIIECTBAMH, KOTOPbIE MPOSBIISIOT OYEHb
cinabble KUCIOTHBIE CBoOMcTBa. Hampumep, ¢ amMmMuakoMm, amneTwieHOM (M TPOYUMHU
TEPMHUHAIBHBIMU AJTKUHAMMU ), CIUPTAMU, ()EHOJIOM U OPTaHMYECKUMHU KUCIIOTaMHU.
2L1+ 2NH; = 2LiNH, + H,1
HC=CH + 2Na —- Na—C=C—Na + H,
2C¢HsOH + 2Na — 2C¢HsONa + H,1
2CH3OH +2Na — 2CH3ONa + HZT
2CH;COOH + 2Li — 2CH;COOLi + H,1
[IlenouyHble METAIIIBI PEATUPYIOT C TajoreHankaHaMmu (peakuus Biopia).
2CH;Cl + 2Na — C,Hg + 2NaCl
2.6. B pacniaBe IIENOYHBbIE METAUIbl MOTYT B3aHMMOJIEWCTBOBATh C HEKOTOPBIMH COJISIMHU.
O6parute BHUManue! B pacTBope mienoynsie MeTaibl OyayT B3aUMOICHCTBOBATh C BOJOM, a HE
C COJIIMM JIPYTUX METAILIOB.
3Na + AICl; — 3NaCl + Al

2. Kakue cBoiicTBa nmeroT aMmporepHbie okcuabl? [IpuBeuTe mpumepsl.

ITaJI0H 0TBETOB:

AmMdoTepHbIE OKCHIBI MPOSBISIOT CBOWCTBA U OCHOBHBIX, U KHCIOTHBIX. OT OCHOBHBIX
OTJIMYAIOTCS TOJIBKO TEM, YTO MOTYT B3aUMO/ICHCTBOBATh C PAaCTBOPaMH U paciulaBaMu Ienoyei
U C pacilaBaMl OCHOBHBIX OKCHJIOB, KOTOPBIM COOTBETCTBYIOT IIEJIOYH.



1. AmdorepHble OKCHABI B3aHUMOAEHCTBYIOT ¢ KHCJIOTAMM M KHCJIOTHBIMHU
OKCHIAMHU.

[Ipu sTtom amdoTepHbIe OKCHABI B3aUMOACHCTBYIOT, KaK MPaBUIO, C CHIBHBIMH U
CPEIHUMH KHUCJIOTAMH M UX OKCHJIAMHU.

Hanpumep, OKCHJl aTlOMUHUSA B3aHUMOJICMCTBYET C COJISTHOM KHUCIIOTOM, OKCHUJIOM CEpBI
(VI), HO HE B3aMMOJIEHCTBYET C YIICKUCIBIM Ta30M U KPEMHHEBOM KUCITOTOM:

amM(OTepHBIN OKCU + KUCIIOTa = COJb + BOJa
A1203 + 6HCl = 2A1C13 + 3H20
aM(OTepHBI OKCU + KUCIIOTHBIA OKCHJI = COJIb
ALO;+ 3S03= Aly(SOy);
ALO;+ CO, #
AlLOs;+ HySi05 #

2. AMdoTepHbIe OKCHIbI HE B3aUMOCHCTBYIOT C BO/1OI.

Okcuapl B3aUMOJIEUCTBYIOT C BOJIOM, TOJIBKO KOTJla UM COOTBETCTBYIOT PacTBOPHMBIC
TUAPOKCHUIBI, a Bce aM(OTEpHBIE THAPOKCHIBI — HEPACTBOPUMBIE.

aMmdoTepHbIif OKCHT + BoJa #

3. AMdoTepHbIe OKCH/IbI B3aMMOAEHCTBYIOT € IIEJI0YaMHU.

[Ipu »>TOM MeXaHHM3M pEaKUMHd U MPOAYKTHI PA3TUYAIOTCS B 3aBUCMMOCTH OT YCJIOBHI
MIPOBEICHUS MPOIIECCa — B PACTBOPE WJIM pacIUIaBe.

B pactBOpe 00pa3yroTcs KOMIUICKCHBIC COJIH, B PACIUIABE — OOBIYHBIC COJIH.

Hckmrouenne — xene3o He 00pa3yeT ruApOKCOKOMIUIEKCHI B pacTBOPE Imieoun!

aM(doTepHBIA OKCH]T + eI0Yb (paciiaB) = cojb + BOAA
AlLO;+ 2NaOH = 2NaAlO, + H,0
amMOoTepHBIN OKCU + MIEN0Yb (PACTBOP) = KOMILJIEKCHAS COJIb
Zn0O + 2NaOH + H,0 = Na,[Zn(OH)4]

4. AmdoTepHbIe OKCH/IbI B3aMMOAEHCTBYIOT ¢ OCHOBHBIMHU OKCH/IAMHU.

[Ipu sTOM B3aMMOAEUCTBHE BO3MOXHO TOJBKO C OCHOBHBIMU OKCHAAMH, KOTOPBIM
COOTBETCTBYIOT IIEJIOYM M TOJBKO B pacmiiaBe. B  pacTBope OCHOBHBIE OKCHJbBI
B3aUMOJICUCTBYIOT C BOJIOM C 0Opa30BaHUEM IIETIOUEH.

aM(pOTepHBI OKCU + OCHOBHBIN OKCHJI = COJIb + BOAA
A1203 + NaQO: 2N3A102

5. OkncanTelbHbIC H BOCCTAHOBUTE/IbHbIE CBOICTBA.

AMoTepHbIe OKCHUBI CTOCOOHBI BBICTYIATh M KaK OKUCIUTENH, U KaK BOCCTAHOBUTEIH U
MOJYMHSAIOTCS TEM K€ 3aKOHOMEPHOCTSIM, YTO U OCHOBHBIE OKCHU/IBI.

ZnO +C=Zn+CO
Zn0O + CO =Zn + CO,
Zn0O + H; =Zn + H20

F6203 + H2 =2FeO + H20
Fe,O3 + CO =2FeO + CO,

6. AM(oTepHbIe OKCH/IbI B3aUMOJAEHCTBYIOT € COJISIMM JIETYYHX KHCJIOT.

[Ipu sTOM nAelcTBYeT MpaBWIO: B pacIJlaBE€ MEHEE JIETYYHE€ KHUCIOTbl U HMX OKCHJIbI
BBITECHSIOT 00JIee JIeTy4re KUCIOThI U UX OKCHUJIBI U3 UX COJICH.

Hanpuwmep, tBepasiii okcun amomunus Al,O3 BBITeCHUT OoJiee JITYUYHd YITIeKUCIIbIA ra3
U3 KapOoHaTa HATPUS TPU CIUTABIICHUU:

N32C03 + A1203 = 2N3A102 + C02



3. KakoBbl CBOMCTBa KHCIIOT U OCHOBaHWI? Kak OHU pearupyroT MexIay co0oit?

ITaJI0H OTBETOB:

XUMHYECKHE CBOMCTBA KUCIIOT.
1) B3aumopeiictBue ¢ MetamiaMu

Kucnotel B3auMOAECHCTBYIOT C METaJIaMU, CTOSIIIUMH B PSy aKTUBHOCTH METAJLJIOB
JeBee Bojaopoda. B pesynpraTe peakuuu oOpasyeTcs COiib W BBIAENSAETCS BOAOPOJ (Kpome
KHUCJIOT — OKUCIHUTENEH).

Mg +2HCl = Mng + H2

2) B3aumoseiicTBHE C OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMHU

Kucnotel pearupyroT ¢ OCHOBHBIMH U aM(OTEPHBIMU OKCHIIaMHU. B pesynbrare peakmuu
oOMeHa 00pa3yrTCs COJIb U BOJIA.

3stO4 + F€203 = FCQ(SO4)3 + 3H20

3) B3aumopeiicTBie KUCIOT ¢ OCHOBAHUSAMHU U C aM(POTEPHBIMU THUIPOKCUIAMU

Kucnotsl pearupyior ¢ OCHOBaHUSMU U ¢ aM()OTEPHBIMH TUIPOKCUIAMH, 00pa3ys COJb U
BOJY.

3HCI + Cr(OH); = CrCl; + 3H,0

4) B3auMoJIelCTBHE KUCIIOT C COJISIMU

Peakimu oOMeHa MeEXIy KHUCIOTaMH M COJIIMH BO3MOXHBI, €CIH B pe3yJbTare
oOpa3yercss TPaKTHYECKA HEPACTBOPUMOE B BOJIE BEIIECTBO (BBIMAIACT OCAIOK), 00pasyercs
JIeTy4ee BeIeCTBO (Ta3) Win claadbli AIEKTPOIIUT.

HCl1 + AgNO; = HNO; + AgCl (ocamok 6emoro 1pera)
2HCI1 + Na,CO; = 2NaCl + H,0 + CO; (ra3)

XUMHYECKHE CBOMCTBA OCHOBAHUMU
1) B3aumopeiicTBue ¢ KUCIOTaMU

Peakimun oOMeHa Mexay IIelo4aMd M KHCIOTaMHM  HA3bIBAIOT  PEaKIHUSIMHU
HEUTpaJIU3aLUu.

NaOH + HCI1 = NaCl + H,O
Ca(OH), + 2HNOj; = Ca(NOs), +2 H,O
2) B3zaumopeicTBre ¢ KHCIOTHBIMH OKCHIaMH
6NaOH + P,0Os = 2Na;PO,4 + 3H,0O
3) B3zaumopeiicTBue mienoyeii ¢ pacCTBOPUMBIMHU B BOJIE COJIIMH
2NaOH + CuSQO4 = Na,S0O4 + Cu(OH), (ocamok roxy6oro 1sera)

4. Kakue cBoiicTBa uMerot conu? Kak oHM pearupyroTr ¢ KUCJI0TaMU U OCHOBaHUSIMU?

JTaJIOH OTBETOB:
1) Xumuyeckue cBOMCTBA CPEIHHUX COJICH

PacTBOpHMEBIE CONIN SIBISIFOTCSL JIEKTPOJINTAMU, CJIEN0BATEIBHO, MOTYT paclagaThCsl Ha
uoHbl. CpeiHIEe COJIU TUCCOLMUPYIOT Cpasy:

NaCl — Na* + CI
Tepmudeckoe pasyioKeHue:
CaCOj; = CaO + CO,
HuTpatsl paznaraiorcsi B 3aBUCMMOCTH OT aKTUBHOCTH METaJUIa COJIU:

Mertann

JleBee Mg, kpome Li Ot Mg 1o Cu [IpaBee Cu

[TpoayKThl

MGNO3 + 02 MGXOV + NOZ + Oz Me + N02 + 02

[Tpumep

2NaNO; = 2NaNO, + O, | 2Cu(NO3), =2CuO +4NO, + O, 2AgNOs=2Ag +2NO, + O,




Conu aMMOHUS pa3JararTcs ¢ BbIICICHHEM a30Ta uiu okcuaa a3ora (1), ecnu B coctase
AQHHUOH, TMPOSBISIET OKHUCIUTEIIbHBIE CBOMCTBA. B OCTanbHBIX CiydasX pas3iOoKEHHUE COJIEN
aMMOHMS COITPOBOKAAETCS BBIICIICHUEM aMMHUaKa:

NH4CI = NH; + HCI
BsanmopeiicTBre coliel ¢ MeTaIJIaMu:
Fe + CuSO4 =FeSO,4 + Cu
Boiiee akTUBHBIE METAIIIBI BHITECHAIOT MEHEE aKTUBHBIE METAJLIBI U3 PACTBOPOB COJICH.
Hexkotopsie conu noaBepKeHbl TUAPOIU3Y:
N8.2CO3 + Hzo =NaOH + NaHCO3
FeCls+ H,O = Fe(OH)CI, + HCI

OOMeHHBIE peakIMK COMH M KUCIOTHI, COJTM ¢ OCHOBAHUSIMH U B3aMMOJICHCTBHE COJICH C

COJISIMH:
K2C03 + 2HCl = 2KCl1 + C02+H20
Fe(NOs3); + 3NaOH = Fe(OH); + 3NaNO;
AgC1 + 2N328203 = Nag[Ag(SQO3)2] + NaCl
OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE DPEAKIMK, OOYCIOBICHHbIE CBOWCTBAMHU KaTHOHA

WJIN aHUOHA.
IOFGSO4 + 2KMI’IO4 + 8H2804 = 5FCQ(SO4)3 + 2MHSO4 + KzSO4 + 8H20

2) XuMn4yecKHe CBOMCTBA KHCJIBIX coJlei
Juccounarusi.
Kucinble conmn qucconuupyroT CTyneH4aTo:
NaHCO; — Na* +HCO;~
HCO; — H" + COs*"
TepMuyeckoe pazioxkeHue ¢ 00pa3oBaHUEM CpEHEN cou:
Ca(HC03)2 = CaCO3 + C02 + H20
B3aumoneiicTBue coneil co menousto. B pesynprare o0pasyeTcs cpeaHsis colib:
Ba(HCO3)2 + Ba(OH)z = 2BaCO3 + 2H,0
3) XumMun4yeckue CBOiiCTBA OCHOBHBIX CoJlei
TepMmuueckoe pasiioKeHUE:
[Cu(OH)],CO3 =2CuO + CO, + H,O
Peakuuu coneii ¢ kuciotamu — 0O0pa3oBaHUE CPETHEH COMH:
Sn(OH)CI + HCI = SnCl, + H,0O
Huccoumanuss — Tak K€ KaK M KHUCJIbIE COJIM, OCHOBHBIE COJIM JUCCOLUHPYIOT
CTYNEHYATO.
4) XuMHn4yecKue CBOMCTBA KOMILIEKCHBIX COJIeH
N30bITOK CHIIBHOM KHUCIIOTHI MPUBOAUT K pa3pyLICHUIO KOMILIEKCAa U 00pa30BaHUIO JIBYX

CPEeIHUX COJIeH U BOJIBI:
Na[Al(OH)4] + 4HCl(u36.) = NaCl + AICl; + 4H,0
HenocraTok CHIBHOW KHUCIOTHI MPHUBOIUT K OOPAa30BaHHUIO CPETHEH CONMM aKTHBHOTO
MeTaJuia, aM(pOTepHOro THAPOKCHUIA M BOJBIL:
Na[Al(OH)4] + HC1 = NaCl + Al(OH); + H,O
B3aumopeiicTBre ci1aboil KHUCIOTHI C COJIBIO 00pa3yeT KUCIYIO COJIb AKTUBHOTO METalIa,
aM(OTepHBIN THIPOKCHU]I U BOLLY:
Na[Al(OH)4] + H,S = NaHS + Al(OH); + H,0,
[Ipu neicTBUM YIIIEKUCIOTO WM CEPHHUCTOrO rasza MoJydyaloTcs KHUCas COJlb aKTUBHOIO
MeTaa U aM(pOTEpHBI THAPOKCU:



K5[Cr(OH)g] + 350, = 3KHSO; + Cr(OH);,

Peakuus coneii, 06pa30BaHHBIX CHILHBIMH KUCJIOTaMM ¢ KaTnoHamu Fe**, A" u Cr*',
IPUBOJUT K B3aMMHOMY YCHJIECHHIO THAPOIHM3a. [IpOMyKTHI peakuuu — JBa aM(pOTEPHBIX
TUIPOKCH/IA U COJIb AKTHBHOTO METAJIIa:

K[Cr(OH)] +AI(NO3); = Al(OH); + Cr(OH); + 3KNO;

Paznaratorcst mpu HarpeBaHuu:

K,[Cr(OH)e] =KCrO, + 2H,0 + 2KOH

4. JlabopaTopHas padora Ne2 «CBolCTBa METAJIIOB U HEMETAJIJIOBY

I.[e.m;: BBISICHUTL XHMHYECKHE CBOMCTBA METAJIOB H HEMCTAJLJIOB, a4 TaK X€ HX
coeauHeHuil. Jloka3aTh HaTMYMEe HOHOB METAJUIOB 1 HEMETAJVIOB B BEIIIECTBAX.

OGopynoBanue W peakTuBbI: ¢apdopoBas yaiika, MTPOOUPKH, CIUPTOBKA, HATPHI
METAUINYECKUHA, MeAb  MeTauIn4ecKas, LMHK METaJLIMYeCKui, TOpOIIOK  MarHus,
(deHondTanenH, JaKMyc, XJI0pUI HATpUs, XJIOPU Kajus, )KeJe3Has IPOBOJIOKa, XJIOPH]L [IMHKA,
cyab(ar Meau, cepHas KHUCJIOTa, NEPEeKUCh BOJOPOJA, HAIIATBIPHBIM CHOUPT, cylibdaT HATpHUs,
XJIopuA 6apusi, XJIOpUA HATPuUsi, OPOMUJL Kalus, HOAU]I Kaus, HUTpAT cepedpa
Teopus:

OcHOBHOW OCOOEHHOCTBIO BCEX METAJUIOB SBISETCS HAJIMYKME HEOOJBIIOTO0 KOJINYECTBA
JJIEKTPOHOB Ha BHEUIHEM AJIEKTPOHHOM cjoe (1-3). Metamabl JIerko OTHAIOT BaJIEHTHbBIE
OJICKTPOHBI H ABJIIIOTCA XOPOIIMMHU BOCCTAHOBUTCIAMU. .Hy‘-IIHI/IMI/I BOCCTAaHOBUTCIAMU
SBIISIFOTCS LIEJIOYHBIE U LIEJI0OYHO3EMENbHbBIE METAIUIBI.

ITo creneHn XMMHUYECKOH aKTUBHOCTH METAJUIbI PACIIONATAIOTCS B PAJl HAIPSHKEHUH, I1e
aKTUBHOCTh ITOHMKAETCS CJIEBA HANPaBo:

Li—-Rb—K—Ba—Sr—Ca—Na—Mg—Al-Mn—Zn—Cr—Fe—Cd—Co—Ni—Sn—P

1. Uem sieBee HaXOAUTCS METAJUL B pajly HAPSKEHUM, TEM OH XMMUYECKU aKTUBEH U
oOmagaer OoJbIIeld BOCCTAHOBUTEIBHOM CIOCOOHOCTBIO, T.€. JIETU€ OKHUCISACTCS W TpyAHEe
BOCCTaHABIIMBAETCS U3 €r0 HOHOB.

2. Yem mpaBee pacrioniokeH MeTajll, TEM OH XMMHUYECKH MEHEe aKTUBEH U o0agaet
MEHBIIEH BOCCTAaHOBUTEIBHOM CHOCOOHOCTBIO, T.€. TpyJIHEE OKHCIACTCS W  JIerde
BOCCTAHABJIMBACTCS M3 €r0 HOHOB.

3. Kaxaplii Metayun psiia BOCCTaHABIMBAET KAaTHOHBI BCEX CIEAYIONIMX 32 HUM B
psily METaJIJIOB U3 PAaCTBOPOB UX COJIEH.

4. Mertamibl, crosiume B paay JieBee H, BoccTaHaBIMBAIOT €ro M3 pa30aBICHHBIX
KHUCJIOT (KpOME a30THOM), a MarHUi U CTOSIIME JIEBEE HETO METAJUIbl BHITECHSIOT BOAOPOI U3
BOJIBI IIPpU OOBIYHON TemmepaTypbl. MeTallibl, CTOSIINE MTpaBee BOJOPOIA B psALy HaIPSLKEHUH,
HE BBITECHSIOT €T0 U3 KHUCIIOT.

Hewmerannsl B [lepnoanueckoit cucreme snemenToB 1. 1. MenneneeBa npeacraBieHsl p-
3JIeMEHTaMH ¢ o0mIell >IeKTpoHHON KoHdurypanueil ns’> npl-6 u aByms s-snementamu (H u
He).

B nepmomax cneBa HampaBo aTOMHBIE M HWOHHBIE PagUyChl HEMETALIOB (1O Mepe
YBEJIMYEHUS 3aps/ia siipa) YMEHBIIAI0TCs, IIPU 3TOM SHEPTHsl HOHU3ALHUHU, CPOJICTBO K AJIEKTPOHY
U 3JIEKTPOOTPULIATEIFHOCTh B IIEJIOM BO3PACTAIOT. XapaKTepHas HEMeTajslaM OKHUCIHMTEIbHas
AKTUBHOCTH M HEMETAJNTHYECKHE CBOWCTBA YCHIIUBAIOTCS.




B rpymmax paamycel aTOMOB Yy OJHOTHUIIHBIX HOHOB B OOIIEM YBEIUYMBAIOTCA,
HEMETaJJTMUYeCKUe CBOIMCTBA ociadeBaroT, a MeTaIMUecKue Bo3pacratoT. [Ipu nmepexone ot 2p-
2JIEMEHTOB K Op-3JIeMEHTaM »>3HEpPrus MOHU3allMMd YMEHbBIIAETCs, TaK KaK yCHJIMBAeTCs
SKpaHUPOBAHUE 3apsizia AAep AIEKTPOHAMHU, IPEIIIECTBYIOIMMHU BHEIIHNM.

Ha cBoiicTBa HeMeTalJIOB U UX COEIMHEHUIN OKa3bIBa€T BIUSHUE KaK IMOSBIIEHHE HOBBIX
MOJYPOBHEN HA BHEIIHEH AJIEKTPOHHON 000JIOYKE, TaK M 3aIlOJIHCHHE MOAYPOBHEH BHYTPEHHHUX
ob6onouek. DmeMmeHThl BTOporo mepuona B, C, N, O, F pe3ko ornuyarorcs OT p-3JIE€MEHTOB
HIKECIEeAYIOIUX NepuooB. [IpuunHa 3TOro 3akitoueHa B UMEIOIIEMCS Y 3JIEMEHTOB TPETHErO
nepuoja cBo60aHOM d-1oaypoBHE, CHOCOOHOM NPUHUMATD P-3JIEKTPOHBI IIPU X pacHapUBaHHM.
DJeMEeHTHI a30T, KUCIOPOa U PTOp 00JIaAaI0T SIPKO BBIPAXKEHHOW CIIOCOOHOCTHIO y4acTBOBATh B
00pa30BaHUM BOJOPOJIHBIX CBS3€H. DJIEMEHTBHl TPEThEro M MOCIEAYIOMNX MEPUOJIOB ITY
CIIOCOOHOCTB TEPSIOT.

Bronp mepuona y HeMeTalioB majaeT CHOCOOHOCTh K 0Opa30BaHUIO MOJIOKUTEIbHBIX
HMOHOB C 3apsiIoM, OTBEYAONIMM HoMepy rpynmbl. Haoboport, crmocoOHOCT, kK 00pa3oBaHUIO
OTPULIATEIILHBIX HOHOB BO3PACTAET.

Xox paboThI:

OmnbiT Nel B3aumopeiicTBue HATPHS ¢ BOJOM.

Hanute B dapdopoByro yamky A0 MOJOBHHBI JUCTHJUIMPOBAHHOW BOAbl. Bo3bmmure
NUHIIETOM U3 KEPOCHHA KyCOUEK HATpUs, BBICYIIUTE €ro (MIbTPOBAIBbHOM OymMaroi U BHECHUTE B
yamky. Kakoil ra3 oOpasyercs B pactBope? IIpoBeppTe OmbIT, 100aBMB COOTBETCTBYIOIIMIA
uHaukatop. Kakoil Meran noikeH pearupoBaTh C BOJOM akTuBHee W mnouemy? Hamumwure
ypaBHEHUE peakiuu. SBiseTcst U ATOT MPOLECC OKUCIUTEIbHO-BOCCTAHOBUTENbHBIM? OTBET
OOBSICHUTD.

OnpIT Ne2. OxpamiuBaHue MJIAMEHH COJISIMH HATPHUS U KaJIMsl.

Haneiite B oHy npoOHpKy 5 MJ pacTBopa XJOpuIa HAaTpus, a B APYTYIO CTOJIBKO K€
XJIOpHJa Kajaus. B ruiaMeHn ropesiky TIaTeIbHO MPOKAINTE KEJIE3HYI0 IPOoBOJIoKy. CMounTe ee
pacTBOPOM XJIOpUJA HAaTpHsl U BHECUTE B IIJIaMsl TOpelkd. B kakoll LIBET OKpacuioch IuiaMs?
[ToBTOpUTE ONBIT C XJIOPUAOM Kajusl. B kakoil 1IBET OKpacuiioch miams’?

OnbiT Ne3 B3aumopeiicTBre MeTaJVIOB € COJISIMH.

[Ipuneiite B onHy mpoOHpPKY 2 MJI pacTBOpa XJOpHAa IIMHKA, a B APYTYIO CTOJIBKO K€
cynbdaTta Meau. B mepByro 100aBUTH KyCOYEeK MeIu, BO BTOpYI — IMHK. Yto Habmomaere?
Hamumure ypaBHeHUS peaklUd, COCTaBbTE SJEKTPOHHBIA OalaHC, YKaXHUTE OKHUCIUTENb U
BOCCTAHOBUTEb.

OnbiT Ned4 B3anmopericTBre MarHus ¢ BOJOH.

HacpinbTe HEMHOTO MOpPOIIKa MarHus B MPOOUPKY, HAIOJIHEHHYIO Ha TOJIOBUHY BOJIOM.
Pearupyet a1 Marauii npu komMmHaTHOM TeMrepatype? Harpeiite conepxumoe 10 kuneHus. Yo
npoucxoaut? Ilo okoH4aHHIO peakuy 100aBbT€ UHIUKATOP — KaK 3MeHuTCs 1BeT? CocTaBbTe
YpaBHEHHUS PEaKUU MarHus ¢ BOJIOM.

OnpIT NeS JlelicTBUe KHCJIOT HA Me/Ib.

[Tomectute B mpoOUpPKYy HEMHOTO MEIHBIX CTPYKEK U MpUiIelTe pa30aBICHHYIO CEPHYIO
KHUCJIOTY. 3aMETHBIX M3MEHEHUN He mpoucxoaut. [lpureiite B mpoOUpKy HECKOJBKO Karelb
pacTBopa mnepekucH Bopopoaa. [IpoGupky cierka B30onTaiite U HabMOJalTe 32 U3MEHEHUSMHU.
OO0BscHUTE TpoHCXOAIINe sBIeHUs. HanuimuTe ypaBHEHHS peakiui

OmnbiT Ne6 CBoiicTBa aMmMHaKa.



Haneiite B mpoOGupky 1-2 M BOJHOro pacTBopa aMMHaka M j100aBbTe B Hee 1-2 Karum
nakmyca. B kakoil nBer okpacutcs pactBop? KakMMH KHCIOTHO-OCHOBHBIMHM CBOWCTBaMU
obnmamaer NH,OH? Hanumure ypaBHEeHHE TUCCOLMAIINN THAPOKCHIA AMMOHUS.

OnbiT Ne 7 KayecTBeHHasi peakius Ha CyJb(aT-HOH.

Haneiite B mpoOupKy HECKOJIBKO Kameilb pPacTBOPUMOW COJM CEPHOM KHCIOTHI H
n00aBbTE PACTBOP XJIOpHa Oapus. 3alUIINTe HAOIIOCHHUS U YKAKUTE LIBET BBINABIIErO OCAKa.
Hanummre ypaBHEeHHE peakliiu B MOJIEKYJIIPHOM M HOHHOM (hopMax.

Jlo6aBbTe B mpoOupky 1-2 mi pactBopa coisiHOM kucinotel. Habmiomaercs num
pacTBopeHue ocaaka? CaenaiTe BbIBOJ 110 pe3yIbTaTaM OIBITA.

OnbiT Ne8 Peaknun o0HApyKeHHSsI TAIOTeHUI-HOHOB.

B Tpu mpobupku Haneiite mo 1-2 mul pacTBOpPOB: B NEPBYIO — XJIOpHJA HaTpus, BO
BTOPYIO — OpOMHJIa KaJuisl M B TPEThIO — Hoauaa Kanus. Bo Bce Tpu nmpoOupku 1o6aBeTe 1o 2-3
Kariu HUTpaTa cepedpa. Kakoro 1seta nonydens! ocagku? Hanumure ypaBHEeHUS peakiuid.

Tema 3.3. [Ipon3BoaACTBO HEOPraHUYECKUX BellleCTB. 3HAUeHHe U IPMMEHeHHe B
OBbITY M HA IPOU3BO/ACTBE

HpaKTHKO-OpHeHTI/IPOBaHHBIe 3aJaHudA 110 COCTaBJICHHUIO XHMHYCCKHX pealcunﬁ C
ydacTuem HCOPTraHNUYCCKUX BCIICCTB, HCIIOJIb3yCMBbIX JUIA ux I/II[GHTI/I(I)I/IKaI_II/II/I nu
IMPOMBIIIJICHHBIX croco0oB IIOJIYUCHMU.

1. KapOokcurepanus

A 3HAaKOMO JIM BaM MOHATHE «kKapOokcutepanusi»? B TepaneBTHUECKUX IENIIX UCTIOIb3YIOT
razoobpasHoe BemecTBo. [lo »Tol mpuynHE NOMOOHYI0 METOAMKY HA3bIBAIOT «ra30BBIMU
yKOJIaMi». DTa METOAMKA HCIONB3YyeTCS A JICUCHHUS CepIeYHO-COCYAMCTHIX 3a00JIeBaHMIA,
TIOBBIIICHHS AACTUYHOCTH KOXKU. [loBBINIEHUE cOAEp KaHMS ITOTO Ta3a B KPOBU TOBOPUT O
HekadecTBeHHOW (yHkmuu kpoBu. Camoe YIUBUTEIBHOE, YTO OHO WCIIONB3yeTCS B TBEPAOM
BUJIC B TUIIEBOM MPOMBINIJICHHOCTH I XpaHEHUS W TEPEBO3KU MPOAYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3ananue
BriOepuTe 01UH NMPaBUJILHBINA OTBET:

1. O xakom BeliecTBe UAET peUb?
A) yIJIeKHUCIbIi ra3
B) xucnopon
B) ammuax

2. KakumMu XUMHYECKUMHU CBOMCTBaMH 00J1aJIa€T 3TO BEIIECTBO?
A) KUCIIOTHBIMU
b) ocHOBHBIMHI
B) amdorepubimMu

3. C yeM MOET BCTyHaTh BO B3aUMOJICHCTBUE?
A) ¢ BOJI0ii, OCHOBHBIMH OKCHaMH, IIIEI0YaMU, HEKOTOPBIMU COJISIMU
B) ¢ BOz10i1, KHCITIOTHBIMU OKCHJIAMHU, IIEI0YaMH, HEKOTOPBIMU COJISIMU
B) ¢ B0o/10#1, KUCIIOTHBIMU OKCHJIaMH, KUCIIOTaMHU, HEKOTOPBIMH COJISIMH

4. C moMOIIIbI0 KaKOTO BEIIECTBA €r0 MOXXHO OOHAPYKHUThH?
A) dpenondranenna
b) 6pomHoIi BoabI



B) u3BecTkoBO# BOJIBI
5. IpuBeaute (axThl, KOTOPHIC JOKA3BIBAIOT OTPHIATEIHLHOE BIMSHUE JTOTO Ta3a Ha

JKEJTYTIOYHO-KHILIEYHBII TPAKT YEJI0BEKA.
ITaJIOH 0TBETA:

1 2 3 4
A A A B
5 — lloBeIlIEHHOE COAEPIKAHME Ta30B B KUIIEYHUKE BEIET K PACTSIKEHUIO KHUILECYHHUKA,

CTUMYJIUPYCT TEM CaMbIM IICPUCTAJIBTHUKY, BBI3bIBAA 60J'ICBYIO CUMIITOMATUKY

2. IloBapenHast cosb

W3BecTHO, uTO B Mupe no0biBaeTcs npumepHo 100 MIIITMOHOB TOHH IOBAPEHHOW COJIU B
roq. Ha nuieBbie HYX/Ibl pacXOAyeTcsl OKOJIO OJJHOM YeTBEpPTOM YacTh 3Toro konuyectna. Kyna
JK€ UIIeT OcTalIbHasa COJIL?

[loBapeHHass coib COBEpPLIEHHO HEOO0XOAMMAa INpHU IMPOU3BOACTBE MSCHBIX U PBIOHBIX
KOHCEpPBOB, OHA MCIOJIB3YeTCS B METAJUIyPrHYECKOW OTpaciu IMPOMBIIUIEHHOCTH, MpHU
00paboTKe MEXOB M PA3IMYHBIX KOX, B MPOLIECCE MPUTOTOBICHUS MbUIA, UAET AJIS MOIYYCHHUS
KaJbIIMHUPOBAaHHOM COMbI, NpuMeHsercs B MeauuuHe. OCHOBHOH MOTpEOUTENb COMU —
XMMHYECKasl OTpacib MPOMBIIUIEHHOCTU. B 3TOI 00nacT MCHOIB3yeTCsl HE TOJIBKO cama COJlb,
HO U DJIEMEHTHI, COCTaBJAIOIIME ee. B mpouecce aneKkTponmnsa €e pacTBopa MOJIYy4aroT XJIOp,
BOJOpOA U enkuil HaTp. M3 pacTBOpa enkoro Hatpa HOJy4yaroT TBEPIAYIO ILEIOYb — KAYyCTHK.
CoenuHsst BOAOPOA € XJIOPOM, MOJIyYaIOT COJIIHYIO KHCIIOTY.

3agaHue: cocTaBbTe ypaBHEHMsI, ONIMCAHHBIX B TEKCTE PEAKLIUH.

ITaJI0OH 0TBETA:
3NEeKTPonu3 pacTeopa

2NaCl + 2H20 2NaOH + C12+H2
Hz + Clz — 2HC1

Pa3nen 4
Tema 4.1. Knaccudukauus, CTpoeHne 1 HOMEHKJIATYPa OPraHnvecKUX BellecTB
1. 3apanus Ha coCcTaBIE€HUE HA3BAHUN OPraHUYECKUX COCTMHEHUH 10 TPUBUAIIBHOM WIIH
MEXIyHApOJAHON CHCTEeMaTHYeCKOW HOMEHKIAType
1. HazoBuTe mpuBeIeHHBIE HUXKE YIIIEBOAOPOIbI MO MEXKIAYHAPOJHOW HOMEHKIATYpe
IUPAK:

CHa

CHa CH CH2 CH— CHa

CHs
CHs
I
CH CHa C CH CH>OH

[ I
CHi: CHs

CHsz — CH2 CH2 — CHas

| [
CH L C CH CH > CH

CH: CHiz CH=x



JTajnoH orBeTa: 2,4-1MMETWINEHTaH; 2,3,3-TpuMeTuinenTan-1-oi; 3,4,5,5-rerpameru-

4-3THIITENTAaH.
2. HazoBute mnpuBeeHHbIE HIKE YIJIEBOJOPOJBI MO MEXKIYHAPOIHOW HOMEHKIJIATYpe

IUPAK:
B ICH2 ~ CH;

CH; — CH- CH;— CH- CH>- CH,— CH - CH, - CH;
CH;

CH; - CH,-CH - CH, - CH;

CH,-CH-CH;-CH;

|

CH;

CH;-CH-CH,-CH, CH,-CH,-CH,

| .

CH,-CH; CH,-CH-CH,
9Ta0H 0TBETA: O6-MCTHII-3-3THJIHOHAH, 3-METHII-5-3THIITeNTaH; 6-MSTHII-2-3THJIHOHAH.
3. Hammumure cTpykTypHbIE (GOpMYIIbI COSAMHEHUN TI0 UX HA3BAHUSM:
1) 2,5-numeTunrekces-3;
2) 2,5-muMeTnI-3-HUTPOreKCaH;
3) 2,3-nuxJioprekcaHoBasi KUCJIOTa;
4) 2-6pomOyTaH.
ITajI0H OTBETA:
CHs CHs

R e

NO,

2) H3C (? ﬁ C _EI_CHS
C

Hj CHs

H
4)  Hc—E—C —CHs

Br
2. 3amaHud Ha COCTaBJIEHHE MOJIHBLIX U COKpalICHHBIX CTPYKTYPHBIX (bOpMy.II

OpPTraHUYECKUX BEUIECTB OT/AEIbHBIX KJIACCOB
Hamnummre nosiHbIe U COKpaIeHHBIE CTPYKTYPHBIE (POPMYJIBI:

1) 2,2,4-TpuMeTHINEeHTaH

2) 2,3,6-TpuMeTHII-4-3TUTEeNTaH

3) 2,5-mumMeTuireKceH-3



4) 2,3-nuxyoprekcaHoBasi KUCJIOTa
JTaJIOH 0TBETA:

H H
H HH H
CHs CHs H \Cl‘,/H\C|‘,/ H
1) H3c—l—gz—ﬁ—c+-43 H—\0—(|3—(|‘,—C|‘,—C/—H
ST TN
CHs G M A
H | H
H H
H H
. b
H H
TH3 CHy H \T/T \C|/"|‘ "I‘ H
2) Hsc_ﬁ_g_ —EZ—E—CHs H—C—C—C—C—C—C—C—H
cle CH H/llllclz\“
3 3 /|\ H/I\H
H H
H H
|
H H
CHs H \C/ H H
3) H3c—ﬁ—ﬁ=ﬁ—E—CH3 H—\c—c|:—c=c|:—c|:—c/—H
lH H/ rL JI (|: \H
3
H/|\H
H
HO cl H—oO c H H H H
4 \C—A—E—gz—c —cH \C—l—l—(l:—(l:—l—H
3
VAR ST T T
cl H ¢ H H H

3. 3agaum Ha onpeaesieHre MpocTenel (opMyIIbl OPraHUIECKON MOJIEKYIIBI, UCXO/IS U3
3JIEMEHTHOTO cocTana (B %)

1. KakoBa ¢opmyna coenuHeHHs, B KOTOpOM MaccoBasi Joyig Kamus paBHa 0.565,
yraepona — 0.087, kucmopona — 0.348?

Iraaon orBera: K,CO;

2. BeiBeaute mpocTteliryro (HOpMyly COEAMHEHHS, €CIU H3BECTEH €ro AJIEMEHTHBIH
COCTaB:
a) yranepoza 0.273 (27.3%) u xucnopona 0.727 (72.7%)
6) xanpuus 0.811 (81.1%) u azora 0.189 (18.9%)
B) Hatpus 0.176 (17.6%), xpoma 0.397 (39.7%) u xucnopona 0.427 (42.7%)

Jragnon orBera: a) CO,; 6) CazN,; B) Na,Cr,0O4

3. Haitnute mMonekysapHyo (GopMyiry COeIUHEHHUs a30Ta C BOJAOPOJOM, €CIIM MacCcOBast
JIoJIsl BOAOpoJia B HEM paBHa 12.5%, a OTHOCUTENIbHASI TUIOTHOCTh MapoB 3TOr0O BEIIECTBA I10
BOJIOPOJly paBHa 16.

Itajnon orBera: (NH,), mum N,Hy

4. Ilpu cropanuu 3,636r BemecTBa obpasyercs 8 r yriaekuciaoro rasa u 4,3632 r BoJsl.
Macca | monbs naHHOTO BemiecTBa paBHa 60r. YCTaHOBHTH MOJEKYISAPHYIO (HOpMYIy JaHHOTO
BELIECTBA.

Iranon orBera: C;HgO (C3H,OH)

5. Onpenenure MOJEKYJISpHYIO (OpMyIly sia IIMAaHCKOM MYIIKM KaHTapuAWHA, €Cld
MacCOBBIE JIOJU JIEMEHTOB B HEM cocTaBiisioT: 61,23% (C), 6,12% (H), 32,65% (O).

ragaon orBera: CioH ;04



Tema 4.2. CBoiicTBa OPraHu4eCKUX COeAMHEHU I
1. 3amaHms Ha COCTaBJIEHUE YpaBHEHUI XHMUYECKHMX pEaKLUUid C ydyacTUEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOECHHMSI.
Hanummre ypaBHEeHUs peakiiyii, ¢ TOMOIIbIO KOTOPBIX MOKHO OCYIIIECTBUTH CIIETYIOIINE

TIPEBPAIIEHUS:
Zn, t HBr Na, s>¢up CryOs, t

1,3-)11/1xn0pnponaH X] X2 3 X4 — C6H5CH(CH3)2
B YPaBHCHUAX MMPUBCAUTEC CTPYKTYPHBIC (bOpMy.TIBI OpraHN4YCCKUX BCHICCTB.

ITaJIOH OTBETA:

Cla_~_Cl 4+zn — A\ +2ZnCl
Br
/\ +HBr —=
pJ f’““x/Br +INg —» _~_-~_~ +2NabBr
Cr0s t

NN ——= + 4H-

H+
O~

2. 3agaHuMsl Ha COCTaBIICHHE YPaBHEHUI XUMHUYECKHX PEaKIuil, HUIUTIOCTPUPYIOLIUX
XMMHYECKHE CBOICTBA C y4eTOM MEXaHH3MOB MPOTEKAHHs NAHHBIX PEaKIUid U TeHEeTHYEeCKOU
CBSI3U OPraHUYECKUX BEUIECTB Pa3HbIX KJIACCOB

Y CTaHOBHTE COOTBETCTBUE MEKIY PEarnpyOIIMMU BEIIECTBAMHU U YTIIEPOICOICPIKALTIM
MPOAYKTOM, KOTOPBIi 00pa3yeTcsi P B3aMMOICHCTBHH ATHX BEIIECTB: K KAXKIOH IMO3UIIHH,
0003HaUYCHHON OYKBOH, MOJIOEPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO ITU(POiA.

PEATMPYIOIINE BEIIECTBA ITPOJIYKT B3AVMOJIENCTBUS

A) yKcycHas KUCJIOTa U KapOOHAT HaTpus;

b) MypaBbuHas KMCI0Ta U THIPOKCU HATPUS;
B) mypaBbuHas KuciaoTa U rUAPOKCU

menu (II) (mpu HarpeBanum);

I') aranon u Hatpuii.

1) mponuoHaT HaTpus;
2) >TUNAT HATPHS;

3) dopmuat memu (1I);
4) dbopmuar HaTpUS;
5) anerat menu (I);
6) yTIeKHUCIbIN Ta3.

ITaJI0H oTBeTa: 6462

3. PacyeTHble 3a/1a4M 110 YPAaBHEHUSAM PEAKIMH ¢ yUaCTUEM OPraHUYECKUX BELIECTB.

1. Boruncnure o0beM (H.y.) BOJOPOJA, BBLACIHMBINEIOCS NPU B3auUMOJIEHCTBHM 46 T

3TaHoja ¢ 46 I METaJUIMYECKOT0 HATPUSI.

Jrtason orBeta: O6bEM BOIOpOa ONpeeiuM 1o gpopmyie: V=V, n.




3.

CocTaBuM ypaBHEHHUE peaKLUU:
2C,HsOH +2Na — 2C,HsONa + H, 1
1) BplUMCIUM KOJMYECTBO BEIECTBA CIUpPTAa M HATPUS B MCXOAHBIX HaBeCKax IIO
dbopmyne:n=m/M
n(C,HsOH) =46 /46 = 1 monb; n(Na) =46 / 23 = 2 MmoJb.
W3 ypaBHeHHs peakIHMH CJeIyeT, 4TO COUPT W HATpUH pearupyroT B MOJISPHOM
otHomenuu 1:1 ,1.e. n(C,HsOH) = n(Na).
CrnenoBatenbHO, HATPUIl B M30bITKE. PacueT BezeM 1Mo cuupTy.
2) 13 ypaBHEHUS peakuu CIelyer:
n(H,) = 0,5 n(C,HsOH); n(H,) = 0,5 (Mob);
V(H;)=22,4%0,5=11,2 (7).

4. JlabopaTopHasi padora Ne3 «llomyueHue 3TusieHa U U3y4eHUE €ro CBOUCTB»
Lenab: 3akperuienne 3HaHUi 0 CBONCTBAaX HEMPEAETbHBIX YTIEBOIOPOJIOB: CIIOCOOHOCTH aJIKEHOB
BCTYIAaTh B PEAKLUH NPUCOCTHMHCHNUS, OKHCIICHHSI, TOPEHHS; H3YUYCHHE KaYeCTBEHHBIX PEaKIUil Ha
HemnpeeIbHbIC YTIIeBOIOPOIBL.
Teopus
Otunen - C,Hy siBAsieTcss npocTeluM npeicTaBUTeNIeM HENpPeIeIbHbIX YIJIEBOJIOPOJIOB C
o1HO# nBoIHOMH cBaA3b0: CH,= CH,.

Moany4yenne.

1. B npomvluinennocmu STUIEH BBIIEISAIOT U3 Ta30B KpeKUHra (pacuieryieHus) HeTH.
Baxneimuii crnoco® mosiyueHUs STWIEHA - JIETMIPUPOBAHUE H3TaHa HaJ HHUKEJIEBBIM
KaTaJIn3aTOPOM:

CH;- CH;— CH,=CH, + H,

2. B nabopamopuu monydaroT AETUApPATAIUCH STUIOBOTO cnupTa (OTIICIUICHHE BOJBI).
BoszneiictBue BomooTHuMaromux cpeacts (koHu. H,SO4) Ha ogHOATOMHBIE CHUPTHI MpU
BBICOKOW TemIepaType, MPUBOJIUT K OTIICTICHUIO MOJEKYJBI BOJAbI U OOpa30BaHUIO TBOMHOMN
CBSI3H:

CH3— CHon - CH2=CH2 + HzO

B co3maHuu NBOWHOIN CBSI3M MEXIy ABYMS aToMaMHu yriepoia Y4YacTBYIOT ABE Mapbl
AJICKTPOHOB, TIPUYEM OJIHA CBSI3b — MPOYHAS, a APYyTas CBA3b Ci1adasi, JETKO pa3phIBacTCs, YTO U
OOBSICHSIET HEHACHIIICHHBIX XapaKTep OPraHHMYeCKUX COCAMHEHUW C JBOWHOW CBS3bIO U
CKa3bIBACTCS HA MX XUMHYCCKUX CBOMCTBAX.

[. Tak, nns HenmpemenbHBIX YIJIEBOJOPOJIOB psiia OTUJICHA XapakTEPHbl peaKkuuu
NpHCcoeTUHEHHUSs, KOTOPBIC TPOTEKAIOT C PA3PHIBOM JIBOHHOW CBS3H.

1. Peaxyusa euopuposanus: CH,=CH,+ H,—CH;- CH;

2. Peaxyus eanoeenuposanus: CH,=CH,+ Br, — CH,Br - CH,Br

[Tpu B3auMoeliCTBUY C aTkeHaMU OpOMHAsI BOJja 00ECIIBEUUBACTCSI, TIOITOMY PEAKIIHSI C
OpOMHO¥ BOJIOH SIBJIIETCS] KAUeCTBEHHOI Ha HEMPeAeNIbHBIE YTIEBOAOPOIbI.

Peaxyus cuopoeanocenuposanus: CH3 — CH=CH,+ HBr—CHj;- CHBr - CH;

[IpucoenuHeHNe raJIOT€HOBOIOPOOB K alIKCHAM MPOUCXOUT 10 npasuly MapkoeHukosa:
aTOM BOJIOpOJa MpHCOEAUHseTcs K Oojee THMAPUPOBAHHOMY aToMy yriepojaa (Mpu KOTOPOM
OOJIbIIE  COJEPXKUTCS aTOMOB BOJIOPOJAA), a TAJIOTeH - K MEHee THUAPUPOBAHHOMY aTOMY
yTaepoaa.

4. Peaxyus euopamayuu: 3T€H, IPUCOSAUHSS BOIY, 00pa3yeT dTHIOBBINA CITUPT.

CH2:CH2+ H20—>CH3— CHzOH
II. Peakuum oxkucaeHust

1. Peaxyus 2operus: alKeHBI TOPST ¢ 00pa30BaHUEM YTIIEKHCIIOTO ra3a U BOJIBI.
C2H4 + 302—>2C02 + 2H20



2. Peakyus okucienus: 3TUIEH OKUCISIIOTCA BOJHBIM pacTtBopoM KMnO4 10
ATUJICHTIIUKOJIS:

CH,=CH, + [0] + HOH — CH,OH — CH,OH

Peakuusa ¢ KMnOysBisieTcsi KaueCTBEHHOM peakluel Ha HerpeAelibHbIE YTIeBOAOPOIbL, T.K.
(hroneToBBIN PacTBOP NMEepMaHTraHaTa Kajius B X0J1€ PeaKIMi 00eClIBEUnBaeTCsl.
III. Peakuyuu moJiMMepu3anuu.
7. Peaxyus nonumepuzayuy IpOTEKAET 3a CUET pa3pbiBa KPAaTHBIX CBS3EH, C 00pa3oBaHUEM
BBICOKOMOJIEKYJISIPHOTO COCTUHEHUS (TIOIMMEpPa).
I’ICH2:CH2—> (—CHz—CHz-)n

OoopyaoBaHue: poOUPKH, MPOOKA C ra300TBOIHOM TPYOKOM, IITATHB, CIIMPTOBAs TOPENIKa, CIIUYKH.
Peaktusbr: C,HsOH, H,SOy4(koH11.), necok, Opomuas Boaa (Br,), KMnQ,.

Xoa padoThbl

C npaBusiaMu TEXHUKH 0€30MaCHOCTH O3HAKOMJICH(a) M 00513YI0Ch WX BBIITOTHSITS.

Ne | Yro nenanu? Yro Habmoganu? VYpaBHeHHEe peakuu BoiBosibI
1|1 ITony4enue C,Hs0H —C,H41 + H0. B xome peakuun
STHUJICHA. KOHIIEHTPUPOBaHHAS
oo et cepHast KMCJIOTa
B 1po6upky Hamumy | BHE# CTEpT)
H.SO, 3abupaetr BOAy U3
1 wMa  3TUIOBOrO
CImpTa, B
crupTa u
pe3ynbraTte
OCTOPOKHO
o0pa3yercs 3TUJICH.
nobaBeTe  6-9 M
N Takyto pEaKLIUIO
KOHIIEHTPUPOBAHHON
N Ha3bIBAIOT —
CEepPHOM  KHCIIOTHI
peaxius
3aTeMm BCHIIAJIN O —
HEMHOTO B npo6upke HaunHaeTcs p .
NPOKATEHHOrO mecka | BPVACTATBCA Ta3 - STHIICH.
(ITOOBI
MIPEIOTBPATUTH
TONYKU  JKUJKOCTHU
pu KHUIIEHUH).
3akpeI  IPOOHPKY
MIPOOKO c
ra300TBOJIHOM
TpyOKOii, 3aKkpenunn
ee B IUTaTHBE U
OCTOPOKHO Harpeiu
COJIEPIKUMOE
MPOOUPKH.
2 | 2.3y4yenue cBOKWCTB H,C=CH, + Br, —» CH,Br — CH,Br | B xoae peakuuu

OTUJICHA.

B npyryto mpobupky
HaJaui 2-3 M
OpOMHO¥ BOJIBI.
Onmyctunu
ra300TBOJIHYIO
TpyOKyY TIepBOMA
IPOOHMPKH 10 AHA

H, S0, (xoH11.

IIpu nponyckanuu rasa uepes

MIPOUCXOUT
OKHCIICHHE STHIICHA
OpOMHO¥H BOJIOM 110
JIBOMHOM CBSI3H.

OO0ecrBeYrBaHME
BOJHOI'O  pacTBOpa
OpoMHOW BOABI —
Ka4eCTBCHHAS




IPOOUPKH C
OpOMHO¥ BOJION 1
IIPOILYCKaJIU Yepe3
He€ BBIIESIISIOLINNCS
ras.

OpOMHYIO BOJY, TPOUCXOIUT
obecrBeurBaHNe OpPOMHON
BOJIBI.

peakius Ha ajJKeHbI!

B tpetbro mpobupky HBt e 3CH,=CH, + 2KMnO, + 4H,0 = B xome peakuun
Hanmuay 2-3 M 3HO-CH,—CH,—OH + 2KOH + MPOUCXOJIUT
pa3baBiIeHHOrO 2MnO, peaxkuus Baraepa OKHCIIEHHE JTHUJICHA
pactBopa KMnOy,, MOJKUCIIEHHBIM
ITOIKUCIIEHHOT O HKecrioe okncaerme: pacTBOpoM
CEpHOI KUCIIOTOM, U SCH+12KMnO,+18H,50,~ [IepMaHraHara
10CO,+6K,S04+12MnSO4+28H,0
MIPOITyCTUIIM Yepe3 KaJusl.
HETO ra3s - 3TUJIeH TIpH NpOIyCKaHHM Tasa depes ObecrBeunBanme
OIKHCIICHHBII pacTBOp BOJIHOTO  pacTBOpa
KMnO,, NPOUCXOIUT TepMaHraHara -
00eCIBEYNBaHIE pacTBOpa KaqeCcTBCHHA
KMnO,. peakius Ha ajJKeHbI!
Brigensromuecs ras C,Hs+ 30, — 2CO,+2H,0. OTuneH TOPUT
NepBOi MpOOUpPKH C4H,OH (smmno- SIPKAM  CBETSIIIIUMCS
TTOJIOXKIJIN. BEIl CITHPT) IJIAMEHEM, 9TO
w0 JIOKa3bIBAET
HaJIM4ue  KpPaTHBIX
CBA3€EH.
OTAjieH Ha BO3AyXe TOPHUT

SIPKUM CBCTALIUMCA IJIAMCHEM.

OO0muii BBIBOA: HAa JAaHHOH 1abOpaTOpHO padoTe MBI HAyYWJIMCh MOJYYaTh B JIAOOpATOPHUU STHIICH
pe€akuueun acruaparaiud CIIMPTOB; HU3YUYWIM XUMHYECKHE CBOMCTBA OTUJICHA, @ MMEHHO, ACHUCTBUE
3THJIEHA Ha OPOMHYIO BOJlY U MOJIKUCIICHHBIN pacTBOpP MEpPMaHraHaTa Kajaus.
Bomnpocs! 1 3aganus
1. B yeMm paznuuue MEXAy S- U P- CBA3SIMU B MOJIEKYJI€ dTHIIeHA?
2. [Touemy 3THUIICH OTHOCUTCS K HEMPEICIbHBIM YTIIEBOJOPO1aM?
3. Kakue peakuiuu Ha3pIBalOTCS: a) TUAPUPOBAHUEM; 0) JETUPUPOBAHUEM; B) OJIUMEPHU3AIHC?
4. Kakue peakiu sBISIOTCS KaYeCTBEHHBIMU PEAKIUSAMH HA HEMPeIeIbHbIC YTIIEBOJOPOIBI?

5. Yro oO1miee u B 4YeM OTINYHE XUMHUECKHX CBOMCTB MeTaHa (aJikaH) U dTUJIeHA (aJKeH)?

Tema 4.3. Oprannyeckue BellecTBa B )KU3HeAEATEILHOCTH YeJ0BeKA.

HpOI/I3BOIICTBO U IPUMEHCHHEC OPraHH4Y€CKUX BCIHIECTB B IIPOMBIIIVIECHHOCTH




IIpakTUKO-OpMEeHTUPOBAHHBbIE 3aJaHMSl [0 COCTABJICHUIO XHMMHUYECKHX pEaKIUi ¢
y4acTHEM OPTaHWYECKUX BEIIECTB, HCIOJIB3YEeMBIX I HMX WICHTU(DUKANMH B OBITYy U
MPOMBITTUIEHHOCTH.

MoJiouHasi KHCJI0TA

[IpoMexxyTOUHBIM MPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX XKUBOTHBIX SIBJISETCS MOJIOYHAsS
KHCJIOTAa. 3amax 3TOW KHUCIOThl KPOBOCOCYIIME HACEKOMBIE YIABIMBAIOT HAa 3HAYUTEIHHOM
PacCTOSIHUU.

3aganue

1. [Touemy HacekoMbIe (KOMaphbl) OBICTPO HAXOSAT CBOKO JKEPTBY?

2. YcranoBute (GOpMyTy MOJOYHOW KHUCIOTHI, KOTOpas MOMOTaeT HACEKOMBIM HAaXOJUTh
TETJIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIC JOJH JIEMEHTOB B HEW COCTaBJISIOT: yrjiepoaa —
40,00%, Bogopona — 6,67%, kucnopoaa — 53,33%.

3. CoctaBbTe CTPYKTYpHYIO (HOpPMYJTy MOJIOYHOW KHCIOTHL. HaszoBuTe KHCIOTY TO
Homenkinatype MIOITAK.

4. Ha oCHOBaHMM CTpPOEHMSI MOJOYHON KHUCJIOTBHI CHENaiiTeé BBIBOJ O €€ XHUMHYECKUX
CBOMCTBAx.

Jrason orBera: 1. J[1s KOMapoB MpH BBIOOpPE «KEPTBBD» HUMEET 3HAUCHHUE 3arax
YyeJIoBeKa W TemImeparypa ero Teia. MojiouHasi KUCI0Ta — OJTHO M3 CaMbIX MPHUBJIEKATEIbHBIX
COCIMHEHUH U3 II0Ta Il KOMapoB,

2. C3H603
. 0O
H,C—CH—C
| \
3 OH OH

2-ruApOKCUNIPONIAaHOBASI KUCIIOTA
4. ITposiBisieT CBOMCTBA OIHOATOMHOTO CIIUPTA; KAPOOHOBBIX KHCIIOT.

AneruniieH

OaHMM M3 caMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBapKH IUIABJICHUEM SIBJISIETCS ra3oBast
CBapka, KOTOpas IPOU3BOAUTCS C OOpa30oBaHMEM Tra30BOr0O IUIAMEHUW B KaHaJlax CBapOYHON
ropenku. OOpa3oBaHHE Ta30CBapOYHOrO IUIAMEHM HEBO3MOXKHO 0e€3 Ta3a aleTuieHa.
TexHu4YecKuil alleTUsICH MOTy4YaroT U3 KapOuaa Kanblus.

3amanue

1. OObsAcHUTE, KaKOH (U3NUECKUI TOKa3aTelb MO3BOJSET MCIONb30BaTh ALETHICH JUIS
CBapOYHBIX padoT;

2. CocraBbTe YpaBHEHUE PEAKLIUU MOJYyUEHUS alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIUU TOPEHUS alleTUIICHA,;

4. Bpruucnaute 00BEM ameTWIICHa TOJYYSCHHOTrO M3 KapOujga Kaimblius Maccod 128 T,
coaepxkamero 5% mnpumeced, eciM BbIXOJA aleTwieHa cocTaBisieT 80% OT TeopeTHYeCKH
BO3MOYKHOTO.

JranoH orBera: 1. Ona o0Onagaer JByMs cinaObIMM BOJOPOJHBIMHM CBSI3IMH U
BBICOKOOHEPIMYHOM TPOMHOM CBS3bIO MEXAYy aroMamu yriepoaa. VIMEHHO 3T CBOHCTBa
MIO3BOJIMJIM UCIIOJIB30BATh I'a3 IPU IPOBEIEHUH CBAPOYHOI TEXHOJIOTUH.

2. CaCz + 2H20 — Ca(OH)z + C2H2
3. 2C2H2 +5 02 — 4C02 + 2H20



4.34,05 1

ben3oiiHast Kucaora

KiroxkBa u OpycHHKa MOTYT OY€Hb JIOJITO XPAHUTHCS B CBEXKEM BUJE 0€3 caxapa, TaK Kak
ATOMY CIIOCOOCTBYET HAJIMYME B HUX MPEKPACHOTO KOHCEPBAHTa — OCH30MHOM KHUCIIOTHI.

3aganue: YCTaHOBUTE MOJEKYJIApHYIO (GOpPMyNy KHUCIOTBI, €CIId MacCOBBIE JIOJIU
3JIEMEHTOB B HEW COCTaBIAIOT: yriepoaa — 68,85%, Bomopoaa — 4,92%, kucnopoga— 26,23% (M
=122 r/Momnb).

9rtaJyoH orBera: C,HcO,

Pasnen S
Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX PeaKIUH

1. JTabopaTtopnast pabota Ne4 Ha BeIOOD:
— «OmnpezeneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIMH PEarupyOIIUX BEIICCTBY;
— «OrmpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIEPATyPhI».

JlaboparopHas pabota Ned
Tema: CkOpOCTh XMMUYECKON pEAKIIUN
Omnpenenenne 3aBUCUMOCTH CKOPOCTH PEAKITUH OT KOHIICHTPAIH Pearupyromux
BEIIIECTB
OmnpIT 1. 3aBUCUMOCTH CKOPOCTU PEAKIIMU OT KOHIICHTPAIlUU XUMHUYECKUX BEIIECTB.

[lenb pabotel: Ha ocHoBanmm peakiuu B3aumojenctus Na,S,0; ¢ H,SO4 uccnenoBats

BJIMSTHUE KOHIIEHTPAIMK PEarupyroluX BEIIECTB HA CKOPOCTh XMMHUYECKON peaKIInu.
N328203 + HQSO4: Nast4+ Sl, + SOzT + HzO

PeakTuBBI U MaTepUalbl: pacTBOP THOCYJIb(aTa HATPHsI, BOAA, PACTBOP CEPHOM KHCIOTHI.

O6opynoBaHue: TpU CYXHUX KOJIOBI, CEKYHIOMED.

X0 paboThI:

[IpuroroBunu Tpu CyxXux MPOHYMEpPOBaHHBIX KOJOBL. B mepByro BHecnu 5 mur pactBopa
Ttuocynbdata Hatpus U 10 mMi; Bo BTopyto — 10 Mt THocysbdaTa HATPUs U 5 MII BOJIBI; B TPETHIO
— 15 M THocynb(aTa HAaTpUSL.

3areM B konOy Nel BHOocuu 5 mit 4 % - HOTO pacTBOpa CEPHOI KUIOCTHI, OTHOBPEMEHHO
BKJTFOYAJIA CEKYHJIOMEP: BCTPSAXHUBAs KOJIOY, CIEIUIN 3a TOSBJICHHEM MYTH B KOJIOeE, Jepxa ee
Ha ypoBHe ria3. Ilpu mosBneHNM Maneliiell MyTH OCTaHABIMBAIM CEKYHIOMEp, OTMedald
Bpems. [Iponenanu eme psiji aHAJIOTUYHBIX OIBITOB.

Pe3ymnbTarhl ONBITOB 3aHecH B Tabnuily 1.

Tabmia Nel.
Ne Konngecto Konugecto KomnuuectBo pactBopa Bpewms OTtHOCHUTENbHAS
MpoOHpPKH | pacTBOpa H,0O (M) H,SOy (M) peaxiuu t, C | CKOPOCTb PEAKIMH
Na,S,0; V=14
(m) ol

1 5 10 5 160

2 10 5 5 130

3 15 - 5 20

[lo monmyyeHHBIM JaHHBIM MOCTPOMM TrpapuK | 3aBUCHMOCTH CKOpPOCTH pEaKIUu OT
HOBBIIIEHUS KOHIEHTpauuu pactBopa Na,S,0s (Mi).




YEN0BHaA cropocTs, V
O
\

0 0,01 0,02 0,03 B o004 0,05 0,06
KoueHTpauwa Tuocynsdarta Hatpua, mons/n
Puc. 2. 3aBUCMMOCTE YCIOBHOM CKOPOCTH peakLMK OT KOHUEHTpauumn

I'padux 1

BeiBoOa:

C yBenuuenueM KOHIEHTpauu pactBopa Na,S,03 u ymensiennem H,O oTHOoCUTENbHAS
CKOPOCTh peaKIMi BO3pacTaer.

OmnpIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIEPATYyPhI

Lenr pabGotel: HaiiTu 3aBHCHUMOCTH CKOPOCTHM peEaklMd CMECH pPacTBOPOB OT
TEMIEPATYPBI.

PeakTuBBI 1 MaTepHalbl: paCTBOP THOCYNIb(aTa HATPUSL, PACTBOP CEPHOM KHCIOTHI.

O6opynoBanue: nBe OoJybIiue MPOOUPKH, MEpHas KoJOa, BOJASHAS OaHs, TEPMOMETD,
CEKyHI0MED.

Xoa paloTsl:

3aBHCHUMOCTh CKOPOCTH pEaKIMH OT TeMIIepaTypbl MOKHO HaOMOJaTh Ha TOW Ke
CUCTEME

N32$203 + H2$O4: Na2804+ Sl, + SOZT + HQO

Jnst oneita OBLTH B3STHI 1BE Oousibmime npoOupku. B omHy m3 Hux Mbl Hammumu 10 mi
pactBopa THocyibharta HaTpus, B 1pyryro — 10 mi 4% - HOro pacTBOpa CEPHOI KUCIOTHI.

3anucanu KOMHATHYIO TeMmmepatypy. Chwmm coiepkuMoe TNpOOHPOK B KOOy,
OJIHOBPEMEHHO BKIIFOUMB CEKYHJIOMEp U OCTAHOBUB €T0 MPH MOSBICHUU C1a00ii, e1Ba 3aMETHON
MYTH.

[ToBTOpMIM OMBIT JBAXKIBI C TEM K€ KOJIUYECTBOM THOCYJIb(aTa HATpUsS U CEPHOM
KHCJIOTHI, NPEABAPUTEIBHO HAarpeB NMpoOMpPKY C pacTBOPOM Ha BOJSHOI OaHe 0 TeMIlepaTypbl
Ha 10 u 20 C BbIIE KOMHATHOM. 3a TeMMEPaTypor CIEAWIH MO TEPMOMETPY, OMYIIEHHOMY B
npoOUPKY C paCTBOPOM COJIH.

Pe3ynbTathl ONBITOB 3amucanbl B Tabnuiie Ne2.

[To monyYeHHBIM JaHHBIM TIOCTPOCH TpaduK 2 3aBUCHMOCTH CKOPOCTH PEAKIMH OT

TeMIepaTyphl.
TaGmuma No2.
Ne Temmne- Komnuectso | Koauuectso Bpems OTtHOCHUTENbHAS TemmnepatypHbIit
OMbITa | paTypa pactBopa pactBopa TIOMYTHEHUS CKOPOCTb peaKkiuu | Kod(pQHUIUEHT
OIIBITa Na,S,0; H,SO,4 (M) pactBopat, ¢ V=1 v
t,C (M) c’!
1 10 10 33 0,030 0,848
2 10 10 28 0,035 0,678
3 10 10 19 0,052 0,763

[lo monmyuyeHHBIM JaHHBIM TOCTPOEH TIpauK 2 3aBHCHUMOCTH CKOPOCTH PEAKIMH OT
TEeMIIepaTyphl.




3aBHMCHMMOCTb CKOpPpOCTH peaKuvrim OoT
TemnepaTtypbl:

L
T T IF
a) HopmasnibHanA; 6) aHoMmanbHas; B)dpepmMeHTarmBHas

I'padux 2
BriBon:
C yBenudeHueM TeMIepaTypbl, CKOPOCTh PEAKIIUN YBEITHUUBACTCS.

OmnpiT 3. BiusiHue NOBEpXHOCTH pa3jieNia pearupyromnux BeIecTB Ha CKOPOCTh PEaKuu B

reTeporeHHON CUCTeMe

[lenb pabotel: HaliTu 3aBHCHUMOCTh CKOPOCTH PEAKIMH B I'€TEPOT€HHOW CHCTEME I0J]
BJIMSTHHEM TTOBEPXHOCTH pa3fiesia pearupyroiux BemIecTs.

PeakTuBbl 1 MaTepualibl: MeJl, COJIsIHAsI KUCIIOTA.

Ob6opynoBanue: punpTpoBangbHas Oymara, 1Be MPOOUPKHU, CEKYHIOMED.

Xoa paloTsl:

B3siu aBa HEOOMBIIMX OAMHAKOBBIX KycOuKa Mena, mpuonusurensHo no 0,5 r. Oaux u3
HUX TOJOXHWIM Ha KycOoueK (WIBTPOBAaHHONW OymMard M H3MENbYWIM B IOPOIIOK. B nBe
IPOOUPKH HAJIWUIM MO 5 MII pa30aBIEeHHON COJSHOW KUCIOTHI M BHECIM B HHUX OJHOBPEMEHHO
HABECKH MeJla: KyCOUeK — B OJIHY MPOOUPKY, MOPOIIOK — B Ipyryto. OTMETHIN BpeMsi, KOTOPOe
noTpeboBaIoCh i MOJIHOTO pacTBOpeHus Mena (t= , ¢).

Pesynbrar: B mnpoOupke, Kyaa TOJOXKWUIM HE HM3MEIbYEHHBIM KyCOUYEK, pEeaKIIHs
npoTeKajga ropa3fo MeJICHHEe YeM B APYroi, KyJa MOMECTHIH pa3MelbYeHHbIH MOpoIIoK. B
IIepBOM CIlyyae COJITHOM KHCIIOTE MOTpeOoBasioch OOJbIE BPEeMEHH, YTOOBI MPOMUTATh BECh
men. Peakuus kpaitHe HeTpeOoBarenbHa. Vaer mpu komMHaTHOU TemmepaTtype. HeoOs3arensHa
CHJIbHASI KOHIIEHTpaus KUciIoTel. OOpaszyeTcs coib U Bojia. BriaenseTcs yriaeKucisii ras.

VYpasuenue peaknun: men - CaCO; u consnas kucinora — HCI.

CaCOj; + 2HCI = CaCl, + H,0 + CO»1
BriBon:
Peakiuss B rereporeHHON cHCTeME MPOMCXOAUT TeM ObICTpee, 4eM OOJIbIle TUIOIIAdb
CONPUKOCHOBEHHS PEATHPYIOIINX BEIIECTB.

OmnpiT 4. BnusiHue CTENEeHN CMEIIEHNS PEarupyoluX BEIECTB HA CKOPOCTh
reTepOreHHON XMMUYECKON peakIuu

[lenb paGotel: OnpenenuTbh ypOBEHb BIUSHUS CTEHNEHU CMEIIEHUS pPearupyrommx
BEIIIECTB Ha CKOPOCTh I'€TEPOreHHON XUMUYECKOH PeaKIMu.

PeaktuBbl u Mmarepuainbl: HuTpaT cBuHUA(Il), nogua kamus.

OO6opynoBaHue: NECTUK, CTYIKA, MUIETKA.

XoJ1 paboThl:

B cyxoif cTymke OCTOpPOXKHO CMEUIalld, HE pacTupas MECTUKOM, HECKOJIBKO
kpuctayuimkoB HuTpara cBuHua (II) m mommpa xamms. Oxpac cMecH He W3MEHMICS. 3aTeM
SHEPrMYHO PACTEPIM KpUCTaJUIbl necTukoM. Halmroganum m3aMeHeHue okpaca Ha KeJITOBATHIM
OTTEHOK. J[00aBWIIM MUNIETKONW K CMECH HECKOJBKO Kamellb BOABI U €I pa3 pacTepiH, CMeCh
MOMEHTAJIbHO OKPACHJIaCh B IPKO — JKEJITBIN I[BET.

OObpsicHeHHE TPOBEACHHOMY OMNBITY B IeJoM: Ha Hawamo ombiTa B CyXOM |
HEM3MEJIbYEHHOM BMJIE BEIIECTBA IUIOXO B3aUMOJCHCTBOBANM, TaK Kak HMEId Malylo
IIOBEPXHOCTh CONPHUKOCHOBEHHUs. Kak TOJBKO MX Haydajau TOJIOYb B OJHOM CTyNKe, peakuus



nouuia HemHoro Jyume. [locme Toro, kak J00aBWJIM BOJAY, PAacTBOPEHHBIE BEIECTBA
B3aMMO/ICHICTBOBANIM MOJHOCTBIO, B pe3yjibTaTe MPOM3O0ILIA MOJHAs peakuus ¢ oOpa3oBaHHEM
BELIECTBA C IPKO-KEITHIM IIBETOM.
VYpaBHenue peakiuu: HUTpAT cBUHIA - Pb(NOs), u Honuz xanus - 2KI.
Pb(NO3), + 2KI= Pbl, + 2 KNO;
BeiBon: Peakiust B reTeporeHHON cHUCTEME MPOUCXOIUT TeM OBICTpee, deM OOobIie
CMEIIEHNE PEATUPYIOLIUX BEIECTB.

2. IIpaKkTMKO-OPMEHTHPOBAHHbIE TEOPETUYECKUE 3aJaHUs Ha aHaiu3 (aKTOpOB,
BIIMSAIONIIUX HAa U3MEHEHHE CKOPOCTH XUMHUYECKOH peakiuu

1. Tpemnoxure cnocoObl YCKOPEHHsI pa3iloXKeHHs OBITOBBIX OTXOJOB, HCIOJIbB3Ys
U3y4eHHbIE BaMH (DaKTOPBI, BIUAIOLINE HA CKOPOCTh XUMHUECKON peakuuu. OTBET 000CHYHTE.

Jrason orBera: CopTupoBKa (pa3Hble BEIIECTBA pA3araloTcs C  PasInyHOU
CKOPOCTBIO);

Cxeub (BIMSHHME TEMIIEPATYphl), BBLACISIOLUIYIOCS IPHU STOM TEIUIOBYIO HHEPIHUIO
WCIOJIb3YIOT, HAIPUMEP IS TOJ0TPEBA BOIBI.

N3menbueHue (yBeIMUYEHHE TUIOMAAN COTPUKOCHOBEHUS BEILIECTB).

2. [ToyueMy cCKOpPOCTb peaKkIM1 FOPEHHUs BEIIECTB B KMCIOpo/e 00bIle, YeM B BO3ayxe?
Jrayqon orBera: B Bo3gyxe kuciopona Bcero 21%, coorBeTcTBEHHO B uucTtoM O)
BEILIECTBO CrOpaeT ObICTpEE.

3. U3 mpemyioskeHHOTO TepevHsl BHEIIHUX BO3JICHCTBUN BBIOCPUTE BCE BO3JICHUCTBUS,
KOTOpPBIE TPUBOJAT K YMEHBIICHUIO CKOPOCTH PEAKIIMU 3THJIEHA C BOJOPOIOM.

1. IlonmkeHue Temneparypsl.

2. YBennuyeHue KOHLUEHTpAlUU ITHUIICHA.

3. Hcnonb3oBaHue KaTajin3aTopa.

4. YMeHbIlIeHUE KOHIIEHTPAIUX BOJIOPOIA.

5. IloBbllIeHUE NaBIEHUS B CUCTEME.

JTtajoH oTBeTAa: 14

4. VI3 mpemio)keHHOTO TepeyHs BBIOEPHUTE BCE Mapbl BEMIECTB, CKOPOCTh PEaKIMU B
KaXJI0M M3 KOTOPBIX HE 3aBUCUT OT YBEJIMYEHHUS IUIONIAU MOBEPXHOCTH COMPUKOCHOBEHMUS
pEeareHToB.

1. ®ocdop u kuciaopos.

2. Kucnopon u okeup azora (II).

3. Cepa u BOIOpO/I.

4. Maruuii 1 a30THast KHCJIOTA.

5. Bomopoa u kuciopon.

9TajIoH oTBeTa:25

5. U3 mpennokeHHOro TMepevHsl BHEIIHWX BO3JCUCTBUN BHIOEPUTE BCE BO3ICHUCTBUSA,
KOTOpBIE HE BIUAIOT Ha CKOPOCTh PEAKIUU [IUHKA C COJISTHOM KUCIIOTOM.

1. M3MeHeHue KOHLIEHTpalK KUCIOTHI.

2. VI3MeHeHrne KOHIEHTpAIMK BOAOPOIA.

3. M3meHeHune TeMIeparypsl.



4. I3aMeHeHUEe TaBJIECHUS.
5. V3MeHeHue mionaan moBepXHOCTH CONMPUKOCHOBEHUS PEareHTOB.
ItajoH orBera:24

6. V3 mpeanokeHHOro MepevHsl BHEIIHWX BO3JCUCTBUN BHIOEPUTE BCE BO3ICHUCTBUS,
KOTOpBIE MMPUBOJIAT K YBEIMUEHUIO CKOPOCTH PEaKIIMU TUapoin3a 1-Opommponana.

1. JloGaBieHrEe KHCIIOTHI.

2. Ilonmxenue KoHIEHTpaIuu 1-GpommponaHa.

3. IloBbllLIEHHE TEMIIEPATYPBHI.

4. TloBbllIeHHE KOHIIEHTpaUK 1-OpomMmponaHa.

5. IloBblllIeHNE KOHIIEHTPAIMX MPOINAHOJIA.

ITajioH oTBeTa:34

Tema 5.2. TepmoannamMuveckne 3aKOHOMEPHOCTH NMPOTEKAHUS XMMUYECKHX
peakuuii. PapHoBecue XMMHYECKUX peaKkuuil

1. 3apaum Ha pacyeThbl TEIUIOBLIX 3PPEKTOB XMMHUUECKUX pEaklUUil U ompeaesieHue TUMa
peakiuu (1o TermaoBoMy 3P PeKTy: F3K30- U IHIOTEPMUIECKHE).

1. TepmoxuMudeckoe ypaBHEHUE TOPEHUS ITEHA!
C2H4(r) + 302(r) — 2C02(r) + 2H20()K) AH = -1400 x/Ix.

CKOJBKO TEMJIOTHl BBIIECIWIOCH IPU TOPEHUH, €CIM B peakuuio BcTynwio 224 1
KHciopoa’?

JrasnoH orBera: 466,7 xJ[x

2. TepMOXHUMHUYECKOE YpaBHEHHE Pa3I0KeHUsI KapOoHaTa KalbIus:
CaC03(K) = CaO(K) + COZ(F) AH =-157 KI[)K

CKOJIBKO TEIJIOTHI HYKHO 3aTPaTUTh Ha pa3liockeHue | Kr kapOoHaTa Kanblus?

Jrtason orBera: 1570 xJx

3. VYkaxuTe, Kakue U3 YpPaBHEHHUH COOTBETCTBYIOT SK30TEPMHUYECKHUM, a Kakue —
SHJIOTEPMHUUYECKUM PEAKIIHSIM:
1) Hy(ry + Bra — 2HBry AH = -68 xJx
2) 28034 — 2805y + Oy AH = 284 k]I k.

JTajI0H 0TBeTA: |-3K30TepMHUUEcKas; 2 — IHAOTEPMUYECKAs

4. VkaxuTe, KakMe€ W3 YypPaBHEHHH COOTBETCTBYIOT AK30TEPMUUYECKHMM, a KakKue —
SHAOTEPMHUUYECKUM PEAKIUSIM:
1) 4HCl ) + Oy — 2Clyy + 2H20(ry AH =-116,4 xJIx
2) 2CH3OH()K) +302(r) — 2C02(r) + 4H20(>K) AH =-726,5 x]Ix.

JTajnoH oTBeTa: 1 U 2 —3K30TepPMHUUECKUE

5. PaccumraiiTe TEIUIOTY IpeBpalieHus 2 MoJib 4epHOro ¢ochopa B Oenblii (CTaHIapTHBIE
YCIIOBHS1), €CITH SHTAIBINS cropanus oemoro ¢ochopa — 760,1 xkx/mMonb, yepHoro docdopa —
722,1 xJI>x/MOITb.

ITajioH oTBeTa: 76 KJ[>K/MOJIb

2. IlpakTMKO-OpMEHTHPOBAHHBIE 3aJaHMsl Ha TpuMeHeHue mnpuHuuna Jle-Ilarenbe
JUIl HAXOXKJICHWS HAIPaBJICHHUS CMELIECHUs PAaBHOBECHsS XUMHUYECKOM pEakLMU W aHAIN3
(hakTOpOB, BIMSIONIMX HA CMEIICHINE XUMUYECKOTO PABHOBECHS.



1) YcraHoBHUTE COOTBETCTBUE MEXTYy (PAKTOPOM M CMEIIICHHEM PAaBHOBECHS JIJISl PEAKITHH,
ypaBHeHue kotopoit C;H4(r)+H,(r)«>CHe(r) + Q

®dakrtop [Tonoxenne paBHOBeCHS
A) IloBbllieHNE JaBleHUS
b) VBenuuenue remneparypsl 1) CmectuTcs BIpaBo
B) VBenuuenue xonuentpauuu C,Hy 2) CmecTuTCs BIEBO
I') Ymensmenne korrenTpanuu C,Hg 3) He usmenurcs

J) Ilpumenenune kaTaauzaropa

ITajJIOH 0TBETA:

1. ®akTOp, HE BIMAIOMUN HA CKOPOCTh XUMUYECKON PEAKLIUHN:
1) JaBnenue
2) KaranmuzaTtop
3) Konnenrpamust
4) ®opma cocyna, B KOTOPOM ITPOTEKAET PEAKLIMS
2. @akTop, BIAMSIOIIMN Ha CMEIIEHNE XUMUUECKOTO PABHOBECHS:
1) Bun xumudeckou cBsi3u
2) Karanuzarop
3) [Ipupona pearupyronmx BEMIECTB
4) Temneparypa
3. C yBelM4eHUEM KOHILIEHTPAIMU a30Ta B 2 pa3a CKOPOCTh MPSIMON peaKIUM, YPaBHEHUE
KOTOpoi Ny(T)+O,(1)«>2NO(T)
1) He nusmenurcs
2) YBenuuured B 2 pasza
3) YBenuuutcs B 4 pasza
4) YMenbmures B 4 pasza
4. C yBenuueHUEM JaBleHUS B 5 pa3 CKOPOCTh MPSIMOM peaKIMH, YpaBHEHHE KOTOPOM
2NO(1)+0;(r)«=>2NO,(1), yBeIHUUTCS B!
1) 5 pa3
2) 25 pa3
3) 75 pa3
4) 125 pas
5. Ilpu nosbimennn temnepatypsl Ha 10°C (TemmepaTypHblii KOA(QPHUIMEHT paBeH 2)
CKOPOCTh XUMUYECKON PEaKIIUU YBEIUUUBACTCS:
1) B 2 paza
2) B4 paza
3) B 8 pa3
4) B 16 pa3
6. C yBenuueHueM JAaBJICHHMsS paBHOBECHE OOpPAaTUMON peaKLUH, ypaBHEHHE KOTOPOMH
C2H4(F)+H20(I‘)<—>C2H5OH(F)
1) He usmenurcs




2) CMmecTUTCS B CTOPOHY MPOAYKTOB PEAKIIMU
3) CMmecTuTCs B CTOPOHY MCXOJIHBIX BEIIECTB
7. Jns CMEIEHNUs XUMHYECKOTO paBHOBECHS oOparumoit peakuuu
280,(r)+0,(r)«>2S03(1)+Q B CTOPOHY UCXOAHBIX BEIIECTB HEOOXOAUMO:
1) YBenuuuTh AaBiieHue
2) [ToBBICUTH TEMITEpATypPy
3) [ToHu3uThL TEMIIEPATYPY
4) BeecTtu karaiaus3aTop
8. MakcuManbHasi CKOPOCTb XHMHUYECKOM pEakUMM IpU B3aUMOACHCTBUM BEILECTB,
(opMyJIIBI KOTOPBIX
1) Zn(rpanynsr) + HCI
2) Zn(mputp) + HCI
3) Pb + HCl
4) Fe + HC1
9. IloBbilIeHHE TeMIepaTypbl CMEIIAeT XMMUYECKOE PaBHOBECHE BIPAaBO B 0OpaTHUMOM
peaxiuy, ypaBHEHHE KOTOPOM:
1) 2H2 + 02 g 2H20 + Q
2) SOz + Hzo Ad HzSO3 + Q
3)2NO + O, +=» 2NO, + Q
4) C4Hyp < C4Hg+ H, - Q

ITaJIOH OTBETA:
1 2 3 4 5 6 7 8 9
2 4 2 4 1 2 2 2 4

3. JlaGopatopHasi paGora Ne5. «M3ydenue BIUSHHMS pa3nUYHbIX (AKTOPOB Ha
CMEIEHHE XUMUYECKOTO PaBHOBECHS

Hean pabdoThl: U3yuyeHNE BIUSHUS PA3IMUHBIX (PAKTOPOB HA XUMUYECKOE PAaBHOBECHE.

TeopeTnyeckoe BBeIeHUE

[IpuBectu ompejieneHne XUMUYECKOTO PABHOBECHS; TPU3HAKK UCTUHHOTO XMMHYECKOTO
paBHOBECHsI; TIOHATHE KOHCTaHTHl XHMHuYeckoro pasHoBecus (K.); mpumepsl XUMHYECKOTO
paBHOBECHS W KOHCTaHTBHl XUMHYECKOTO paBHOBECHS; (DAKTOPHI, BIUSIONINEC Ha BEIHUUHY
KOHCTAHTHI paBHOBecHs; (OPMYIly, CBS3BIBAIOLIYI0 KOHCTaHTY pPaBHOBECHS C H3MEHEHHEM
sHeprun ['mbb6ca peaknuu; npuHnun Jle-Illatenbe w TpuUMeEpsl CMEHICHHS TIOJOKEHUS
PaBHOBECHSI XUMUUYECKOW PEAKIIMK IPY U3MEHEHUU TEMIIEPATYpPhl, JaBIEHUS, KOHLIEHTPALUU.

JKcnepuMeHTAIbHAs YaCTh

[. BnusitHue KOHUEHTpaluil BEUIECTB HA XMMUYECKOE pPaBHOBECHE.

OmnbiT 1. B 06patumoit peakuuu Mexay xiaopuaom xenesa (II1) u poganuagom aMmmoHust

FeCl; +3KCNS«+ Fe(CNS);+3KCl

BCE BeIlECTBAa HE OKpalleHbl 3a HCKIoueHueM pojanuaa sxenesa(lll), umeromiero
KpacHyl0 OKpacky. [1o M3MEeHEeHHI0O WHTEHCHUBHOCTU OKPAaCKH MOXXHO CYIUTh 00 W3MEHEHUU
koHueHTpanuu Fe(CNS);, T.e. 0 cMellleHn paBHOBECHSI B TY UJIU MHYIO CTOPOHY.

B 4 npobupkwu, momeménneie B mratuB, BHecute 1o 1 karmie 0,0051 pactBopa FeCl; u o
5 kamenpb 0,00251 pactBopa KCNS. Jlo6aBbTe B KaxIyr0 MPOOUPKY AMCTHILIMPOBAHHOW BOBI
JI0 TOJIOBHHBI 00BEMa mpoOupku. [Ipu HEOOXOAMMOCTH MepeMenaiiTe coaepKuMoe IpPOOUPOK
BCTPSIXUBAHUEM.



B 1-10 mpobupky nob6assre 2 kamm 0,50 pactBopa FeCl;. CpaBHUTE ¢ HHTEHCUBHOCTBIO
OKpacKH pacTBopa B 4-ii MpoOHMpPKe U CAeNaliTe BBIBOJ O HAINIPABJICHUU CMEIICHHS] XUMHUYECKOTO
paBHOBecHsl. [Ipu He1OCTaTOYHO BBIPa)KEHHOM M3MEHEHUU J100aBbTE JTOTIOJIHUTEILHO HECKOIBKO
kanenb 0,51 pactBopa FeCls.

Bo 2-10 npobupky nobasete 2 karmum 0,51 pactBopa KCNS.

CpaBHUTE C NHTEHCUBHOCTHIO OKPACKU pacTBOpa: a) B 4-if mpoOUpKe U caenaiTe BHIBOJ O
HATPaBIEHUU CMEIICHUS XUMHUYECKOro paBHOBecHs; 0) B 1-if mpoOupke U cuemnaiite BBIBOA 00
OTHOCHUTEJIbHOM BJIMSHUM XJIOpUJAA JKeJe3a M poJlaHuAa Kajius Ha HampaBlieHHE CMEIIEeHHE
NIOJIO’KEHUSI XMMHUYECKOTO PABHOBECHSI.

B 3-10 mpoOupke BHecHTE MHUKPOILUINATENb KPUCTAUIOB XJIOPHJA Kallusi U BCTPAXHUTE
npoOupky. CpaBHUTE ¢ MHTEHCUBHOCTBIO OKPacKH pacTBopa B 4-i mpoOHpKe U clenaiite BHIBOX
O HamnpaBJIE€HUM CMEIICHUS XHWMHUYECKOro paBHOBecusa. I[Ipm HeZOCTaTOYHO BBIPAKEHHOM
U3MEHEHUHU N00aBbTE JOMOTHUTEIHLHO KPUCTAUIBI XJIOpUIa Kanus. Pe3yiabpTaThl omnbiTa 3aHECUTE
B Tabnwmiy 5.1

Taoaunna 1 IxcrnepuMeHTAIbHBIE TAHHbIE

Howmep JloGaBaeHHBII l3MeHeHre HHTEHCUBHOCTH Hampasnenue cmemenus
TIPOOHUPKHU peareHt OKpacku paBHOBECHS

FeCl3

KCNS

KClI

3anummnTe BIPaXKEHNE KOHCTAHTHI PABHOBECHUS PEAKIIUU.

OmnpbiT 2. B pacTtBOpax, cofepKamux COEIMHEHNS LIECTUBAIIEHTHOI'O XPOMa, CYIIECTBYET
pPaBHOBECHE PEAKIUU

2K2CI’O4 + HQSO4 > KQCI'207 + KQSO4 + HzO

XpoMat Kajaus JAUXpoMart KaJius

(>xenTsIit) (opamxeBbIi)

XpoMaT-uOH OKpallleH B XKENTHIM LIBET, a AUXPOMAT-UOH — B OpaHKeBbId. llomoxeHue
PaBHOBECHSI PEAKIIMHU 3aBUCUT OT KMCIOTHOCTH CPEJbL, T.K. XpPOMAT KaJIUsl YCTONYMB B MIEIIOYHOU
cpene, a AMXpomaT Kajausi — B KUCIIOM.

Buecure B mpobupky 5 kanens 10 % pacTBopa quxpomara kanus. 3aTeM J00aBisiiTe 1o
karsiMm 20% pactBop NaOH 1o u3MeHeHHs OKpacku pacTBopa B mpooupke. [Ipomcxomut
peakuus

chr207 +2NaOH — KQCI'O4 + NaZCrO4 + Hzo

3areM K kENTOMY pacTBOPY XpOMAaTOB A00aBbTE MO KaIuiIM KOHIIEHTpUpoBaHHOU H,ySO4
JI0 TEepexXoJa OKPaCKM B OpPAHXKEBYIO. l3MeHEHHE OKpacKku 3TOro e pacTBopa MOXKHO
HaOJI0/IaTh HECKOJIBKO pa3, 100aBisis MOCIeI0BATENbHO MET0Yb U KUCIOTY. Pe3ybTaThl onbiTa
3aHecute B Tabm. 5.2.

Tao6auna 2 JkcnepuMeHTAJIbHbIE TaHHbIE

Jlo6aBnenHsbIi peareHT||OKpacka pacTBopa|(HampasieHrne cMemeHrs paBHOBECHS

NaOH

H,SO4

3anuInTe BRIPAXKEHUE KOHCTAHTHI PABHOBECHSI.

II. BausiHue TemMiiepatypsl Ha XMMUYECKOE PAaBHOBECHE.

OnbiT 3. AMMUaKk XOpoIIo pacTBOPUM B BOJIE, MPHU 3TOM 00pa3yeTcs MOJICKYJISIPHOE
coequaenne NH;-H,0, NH; + H,O <> NH;-H,O, kotopoe NnpuHSATO 3anuchiBaTth B opme
NH4OH, nuccomuupytorniee kak ciiadoe OCHOBaHHE MO YPaBHEHUIO

NH;'H,O < NH; "+ OH; AH<0 wmu NH4,OH«< NH4 + OH; AH<O.

[Ipouecc sBasIETCS K30TEPMUUYECKUM, CIEAOBATENIBHO, MPU TMOBBIILIEHUH TEMIIEPATYPHI
KOHIICHTpAIusl TUAPOKCUA-UOHOB B pacTBope OyAeT yMeHbIIaThCs, M, HAo0OpOT, MpHU
MOHMXEHUHU TEMIIEPATYPhl KOHIICHTPALIUS TUIPOKCUA-UOHOB OYJIET PACTH.




B xonmnueckyto kondy BMecTHMOCTBIO 50 Mt HanelTe ~10 M TUCTHIITMPOBAHHON BOJIBI,
no0aBbTe TO | Kamuie KOHIIEHTPUPOBAHHOTO pacTBOpa aMMHaka M pacTBopa (eHoidTanienHa.
OTtmerbTe OKpacKy pacTtBopa. Harpeiite pactBop B Koj0e Ha D3IEKTPUYECKOM IIIUTKE.
HabmonaiiTe 3a nu3mMeHeHHEeM OKpacku pactBopa. Oxyianure pacTBOpP B KOJI0O€ BOAOW H3-TIOJ
kpaHa. Kak npu 3ToM MeHsieTcs OKkpacka pactBopa?

JlanHbI€ OTBITa 3aHECUTE B Ta0M. 5.3

Tadauna 3 DkcnepuMeHTAIbHbIE JAHHbIE

N3menenue

Oxkpacka pactBopa Hamnpasnenue cMenieHust paBHOBeCHs
TEeMIIEPATYPbI

Harpes

Oxiax
nesue

3aNuIIUTE BBIPAKEHNE KOHCTAHTHI PABHOBECHS.

OnbiT 4. [Ipu B3auMoeiicTBUY HoJa ¢ KpaxMauoM 00pa3yeTcst COeAMHEHNE BKIIOUECHUS
(KIaTpaTHOE COEIMHEHHE) IMEePEMEHHOI0 COCTaBa CHHEro lLBera — Homao-kpaxman. Peakuus
oOparuma. PaBHOBecue MOXHO MIPEICTAaBUTh YCIOBHON CXEMOM

(CsH19Os)n+ m I > x(CeH1005)n"(12)y; AH<O.

[Ipsimast peakuus SBISETCS OSK30TEPMUYECKOW, CIIEOBATEIbHO, IPU IOBBILIEHUH
TEeMIepaTypbl paBHOBecHe OyleT CMeIlaTbCsl BJIEBO, KOHILEHTpauus HoJo-Kpaxmana
YMEHBIIATHCS M OKpacka OyzeT ocinadeBaTh, a MPU OXJIAKICHUN, HATPOTHUB, YCUINBATHCS.

Bospmute nBe nmpobupku. B kaxayro npoOupky BHecuTe 2—5 M JAUCTHIUIMPOBAHHOU
BO/bI, 1 Kammo pactBopa kpaxmana u 1 xammo 0,1 H pactBopa Hona. Kak m3meHusncs nser
pacTBOpPOB B NpodHpKax?

Opany w3 npoOUpPOK NOCTaBbTE B IUTAaTHB, OCTABUB Ui CpaBHEHHUA. [pyryro mpoOupky
3aKpEeINTE B JIepKaTele U HarpeuTe Ha IEKTpUYecKon mnuTke. CpaBHUTE OKPACKH pacTBOPOB B
obenx mpoOupkax. OxjaauTe pacTBOp BO 2-i mpoOupke BojgoW u3-moja KpaHa. OTMmeTbTe
MU3MEHEHUE OKPAaCKH pacTBOpa.

Jlanubie onbiTa 3aHecure B Tad. 5.4

Tadauna 4 IkcnepuMeHTAJIbHbIE JAHHbIE

H3menenne TCMIICPATYPbL OKpaCKa pacTBoOpa HanpaBneHHe CMCILCHUS PABHOBCCHUS

Harpes

OxnaxxaeHne

3anuIIrMTe BIpAXKEHUE KOHCTAHTHI PABHOBECHS PEaKIIUU.

BoiBoabl. OTMETHTE BIMSHUE U3MEHEHHS KOHIIEHTPAlMU PEareéHTOB M TEMIIEpATyphl Ha
HaMpaBJICHUE CMEIICHUS MOJIOKEHUSI XUMHUYECKOTO PAaBHOBECHSI.

KoHTpoJbHBIE BOIIPOCHI

1. Hamumure ypaBHEHHME KOHCTAaHThl PABHOBECHS I KaXJIOrO0 W3 CIEIYHOUINX
00paTHMBIX MTPOLIECCOB:

a) 2N02(r) > 2N0(r)+02(r);

0) 3Hy ) TNy <> 2NH;(p;

B) Ha(ryHCuOgye> HyOy+Cu)

Kaxk cmectutcs nonokeHrne paBHOBECHE B KaXKIOM CIydae MpH YBEJIIMUECHUN JaBIEHUs?

2. B KakoM HamnpaBJI€HUHW CMECTUTCA TMOJIOKEHUE PABHOBECHUS TIPU TOBBIIICHUH
TEMIIepaTyphl B CIEAYIOMUX OOPATUMBIX PEAKIIHSIX:

a) 2CO(F)+ OQ(F)H 2C02(r), AH<O;

6) 6C02(r)+6H20(m)<—> C6H1206(T)+ 602(1-), AH>O0.

3. PaccMoTpuTe paBHOBECHYIO CUCTEMY

C(x)+COy(T) <> 2CO(1), AH°=119,8 x]JIx.

Kakoe BnusiHue Ha MOJIOKEHUE PABHOBECHS OKAXKET:




a) no6asnenue COy), 6) nob6aBnenue Cy), B) HOABOJ TEIIOTHI, I') CKAaTHE CUCTEMBI, J1) BBEJCHHE
KaTanusaropa, €) ynanenne CO?

Pa3neu 6
Tema 6.1. /IlucnepcHble cucTeMbl M (PAKTOPBI X YCTOHYHUBOCTH

1. 3aga4m Ha IPUTOTOBIIEHUE PACTBOPOB.

1. Cxonbko Tpamm cyibdaTa HaTpHs U BOAbI HY>KHO Juist mpurotosiienus 300 r 5%
pactBopa?

ITajioH oTBeTa: 151 cynbdaTa HaTpUs U 285T BOABI

2. Kakyro maccy xpomata kanusa K,CrO4 HyXHO B34Tb 11 npurorosienus 1,2 1 0,1 M
pacTtBopa?

Jrtajion orBera: 23,28 r

3. Paccuuraiite MosissipHOCTh M HOpManbHOCTH 70%-HOro pactBopa H,SOs (p =1,615
r/M).

Sranon orBera: C, = 11,53M; C, =23,06H

4. Ynapumn 60 r 5%-nHoro pactBopa cynbdara meau Ao 50 r. Ompenenute MaccoByIO
JIOJIIO COJIN B TIOJTy4EHHOM PACTBOpE.

JrtanoH orBera: 6% nmm 0,06

5. CKOJIBKO I'paMMOB XJIOPUCTOrO Kaylusg Hajgo pacTBopuTh B 90 r 8%-HOro pacreopa
9TOH coMH, 4TOOBI OTY4YeHHBIH pacTBOp cTai 10%-HbiM?

JTaJIOH oTBeTa: 2 T

6. Ompenenure maccy 3%-HOTO pacTBOpa MEPOKCHIa BOAOPOJA, KOTOPBIM MOMXHO
noJyuuTh pazdasnenuem Bojoi 50 r ero 30%-Horo pactBopa.

Jrason orsera: 500 r

7. Onpenenure, CKOJIBKO TPaMMOB BEIIECTBA HYKHO [iJisi TpurotoBieHus 25 mia 10 M
pacTBOpa rUAPOKCH]IAa HATPHUSL.

Jrtayion orBeta: 10T

8. Omnpexnenurte, CKOJIBKO T BOJBbl HeoOXoauMo mpubaBuTh K 45 r pactBopa NaOH
(0=6%), 4TOOBI OTYYUTH KOHEYHBIN pacTBOpP ¢ MaccoBoi goneit 1%.

JTajioH oTBeTa: 267,31

9. Omnpexnenute MacCOBYIO JIOJNIO BEUIECTBA B PAacTBOpPE, KOTOPBIA OBUT TOJTydeH
npubasienuem 175 r KCI (0=20%) k 1000 r BoapbI.

Jrtanon orBera: 46,7%

10. Omnpeznenute MaccoBYIO JIOJI0 BEILIECTBA B PACTBOpPE, KOTOPbIM ObUI MOJyuyeH
npubasnerrem 30 T Na,CO4 x 1000 r BoABL.

rtanon orBera: 0,029 unu 2,9%

2. IIpaKkTHKO-OPHEHTHPOBAHHBIC pACUYECTHHIE 3aJaHUS HA JAHUCIEPCHBIE CHCTEMBI,
UCTIONIb3yeMbIe B OBITOBO M MPON3BOACTBEHHOM JEATEILHOCTH YEIOBEKA.

I'unoxjopur kanus
[Ipu cTupke TpsA3HBIX BELEH X03UKH MOJIb3YIOTCS XJIOPCOAEpKAIIUM OTOeIMBATEIEM.

3aganue:
1) Yto ipu 3TOM IPOUCXOAUT?
2) Kakoe BemiecTBo IposBIISIET OTOCIMBAIONINE CBOHCTBA?
3) Hamnummre peakuuio pasioKEHHs THUIIOXJIOpUTA Kajausl Ha BO3QyXe IIpU JEHCTBUU
YTJIIEKUCIIOrO Iasa.
4) Hanumure peakuuio NOJy4eHUs TUIIOXJIOpUTA KaJIMsl U3 XJ10pa U TMIPOKCHIa Kajusl.



Irtason orBera:1) 2KClIO — 2KCl + O,1
2) O,
3) 2KCIO — 2KCl1 + 0,1
4) Cl, + 2KOH — 2KCI + KCIO + H,0

1. B peanumanuioo momnagaroT OOJbHBIC, MOTEPSIBIINE MHOTO KpOBU. B 3THX ciydasx
ucnons3ytor 0,85%-i1 pactBop moBapeHHOl comu (p = 1 r/MJ), KOTOpBIA Ha3bIBaeTCs
(hM3HOTOTHUECKUM PACTBOPOM.

3aganue: [IpencraBbre, YTO BBl MEICECTPAa PEAHUMALIMOHHOTO OTIEJICHUS WU JIOJIKHBI
cpouno npurotroButh 800 M1 Takoro pactBopa. Kak Bbl Ha MecTe MeACECTphl PUTOTOBUIN ObI
TaKoM pactBop?

ITaj0H 0TBETAa: PacTBOPUTH 6,8 T co B 793,2 M1 BOJIBI.

2. ®dapmaineBTy HEOOXOAMMO NPUTrOTOBUTH S5%-HBIH pacTBOp HOJA, KOTOPBIH
UCIIONIB3YIOT I 00paboTku paH. Kakoil 00beM pacTBOpa OH MOXET HPUTrOTOBUTH W3 10 T
KPUCTAJUTMYECKOTO MO/Ia, €CJIM INIOTHOCTh pacTBoOpa NomkHA ObITh 0,950r/Mn?

Bonpocsr:

1) Kakyro popmyity uMeeT KpUCTaUIMYECKUNA Ho?
2) YTo 3HAUYUT «IIPUTOTOBUTH PACTBOP»?
3) Cnenaiite 1o yCJIOBHUIO 33J1a4ll HEOOXOIUMBIEC PAaCUeThI JJIsl IPUTOTOBIICHUS PACTBOPA.

JrtaJsion oTBerta: 1) [

2) OmpenenuTh TMPOLEHTHOE COACpP)KaHUE TI0 BeCy WM 00beMy pactBopa; OmnpenenuThb
o0Bem pactBopa; OnpenenuTs Maccy BellecTBa; B3BecuTs BemiecTBo; PacTBOpUTH BelecTBO B
HEOOXO0JMMOM KOJMYECTBE )KHUJIKOCTH.

3) Mp-pa) = (10*100)/5 =200

V(p-pa) = m(p_pa)/ p= 200/0,950 = 210,5 MIJI.

3. Ilpu oxorax koxu ¢pochopom ee 0OMIBHO cMayMBarOT 5%-M pacTBOPOM cyibdara
menu (II). IlpencraBbre, YTO BBl cTapmmidi (apMamneBT M JOJDKHBI J1aTh JIA0OOpaHTy 3aJaHue
npurotoBuTh 500 M1 Takoro pactBopa. CocTaBbTe HHCTPYKIIUIO MPUTOTOBIICHUS pacTBOpA.

Jrasnon orBera: 25 r CuSOy4 pacTBOpUTH B 475 MII BOJIBI.

4. B OonbHMLIE AN TNPOMBIBaHUS Topja mnauumeHTy HazHauwiau 0,5%-i pacTBOp
NepMaHraHaTa Kajaus, a B HAIMYUM OKa3ajcs TOJIbKO 6%-i pacTBOp 3TOro BemecTBa. CKOJIBKO
BOAbl U 6%-ro pacTBOpa moOTpedyercs, uTroObl mpuroroButh 1 kr 0,5%-ro pacTtBOpa
nepMaHraHata Kanus’?

Jrasnon orBera: 917 r Boasl u 83 r 6%-ro pactBopa.

5. IlpeacraBbTe, 4YTO BBl (hapManeBT M JOJDKHBI TNPHUTOTOBUTH pacTBOop Jlroros,
NPUMEHSIOIIUIACS B JOP-TIPAKTUKE JUISI CMa3bIBAaHHS CIM3UCTON 00OJIOYKHU MOJOCTH pTa U TopJa.
MaccoBble fonu Hona W Hoauja Kamusi B pacTBope JIroronst AOKHBI ObITh COOTBETCTBEHHO
0,05% u 0,1%. Cxonpko TpaMMOB HoAa ¥ HOAUAA Kaaus HaJO B3STh, €CITH 00heM BOABI 17 Ma?

Jrtagaon orBera: 0,01 r itomga u 0,02 r Hoguma Kamus.

Tema 6.2 UccienoBanue CBOMCTB AUCIEPCHBIX CHCTEM
JlaGopatopHas pabota Ne6 (Ha BbIOOD):
— IIpuroroBieHue pacTBOpOB;
— HMccnenoBanue AUCTIEPCHBIX CUCTEM.



Lenb: HayyuThCs ONpENENsATh KOHLEHTPALMIO pacTBOpa, MCXOAS U3 KOJUYECTB
KOMITOHEHTOB; TOTOBHUTH PACTBOPHI 33JaHHOW KOHIICHTPAIIUH.

OOyyaromuiics TOMKEH 3HATh: - CIIOCOOBI BRIPAYKEHUSI KOHIICHTPAIIUH PACTBOPOB.

OOyyaromuiics JOKEH YMETb: - IPOBOJAMTH PACUYETHI 110 HAXOKIAEHUIO
ONpeIETICHHON KOHIIEHTPALMH P-Pa.

OO6opynoBaHue: TEXHHUECKHE BEChI, CTaKaH, CTEKJISTHHAS TTaJ0uKa, MEPHBIHN IMIMH]IP, MEPHASI
kosba Ha 100 M.

. Peaxtussl: conp xnopua Hatpus (NaCl), mumeas cona (NaHCO;),
JUCTUUIMPOBAaHHAS BOJIA.

TeopeTnyeckoe BBEICHUE

PactBopamMu Ha3bIBAalOT TOMOTEHHBIE CMECH, COCTOSIIME U3 JBYX WKW Oonee
KOMITOHEHTOB.

PactBopuTens - 3TO KOMIIOHEHT pacTBOpPA, arperaTHOE COCTOSIHUE KOTOPOro He
M3MEHseTCA Tpu OOpa3OBaHWM pPACTBOPA, WM COJEPKUMOE KOTOPOTro TpeodsanaeT Hajua
COJIEpKaHUEM JIPyTUX KOMIOHEHTOB. KOMIOHEHTaMu pacTBOpa SIBIAIOTCS: PacCTBOPUTENb U
pacTBOPEHHOE BEIIECTBO.

Ongnako wuWHOrZa TPYAHO CKa3aTh, BEILIECTBO SBIISIETCS  PACTBOPUTEIEM  WIIHU
pPacTBOPEHHBIM BEIIECTBOM, OCOOCHHO KOrja 00a BeIIecTBa B3aUMHO PACTBOPSIOTCS APYT B
Jpyre B HEOrPAaHUYEHHOM KOJHMYeCTBe (KaK CIUPT W BOJA). B Takux ciydasx pacTBOpHUTENIEM
Ha3BIBAIOT TO BEIIECTBO, KOTOPOT'O B pacTBOPE OOJIBIIIE.

PactBop, B KOTOpPOM JaHHOE BELIECTBO MpPU JAaHHOW TeMmIeparype Oomblle He
pacTBOPSIETCS, HA3BIBAIOT HACHIIIIEHHBIM.

[ToHsATHO, YTO PacTBOpP, B KOTOPOM COJEP>KUTCSI MEHbIIIE PACTBOPEHHOI'O BEILIECTBA, YEM
B HACBHIIIICHHOM, Ha3bIBAIOT HEHACHIIIEHHBIM. HekoToprie BemecTBa COCOOHBI 0Opa30BBIBATH
NEePEeChIleHHbIe pacTBOpPbl. OIHAKO 3TO JOBOJBHO HECTAOWUIBHBIC IKUAKOCTU: €CIH HX
BCTPSIXHYTh WM TOTEPETh CTCKISIHHOW IMaJOYKOW O BHYTPEHHIOIO CTEHKY COCy/Aa, HU30BITOK
PacTBOPEHHOT'O BEIIECTBA BHINAAAET B OCA/IOK.

ConepxaHue BeIIecTBa B HACBIIIEHHOM pPAacTBOPE MOXKET CIYXKHTb MEpPOM ero
pactBopuMocTu. Kak mpaBuio, pacTBOpUMOCTb (UM KOIPPUITUEHT pAaCTBOPUMOCTH) BHIPAKAIOT
B rpammax BemiectBa B 100 1 pactBoputens (Hampumep, Boisl). Eciam pacTBopuMOCTh
npesbimaer 1 r B 100 r Boxbl, BemecTBO cuurtaercs pactBopumbiM, ot 0,1 mo 1,0 r -
MajopacTBopuMbIM. BemectBa pactBopumocthio meHee 0,1 T B 100 r BoABI YCIOBHO Ha3bIBAIOT
HEPacTBOPUMBIMH.

[To oTHONIEHHIO K PACTBOpPAM YacTO YHOTPEOJSIOT TEPMUHBI «KOHIICHTPUPOBAHHEINY H
«paz0aBieHHbINY. [loHATHS ATH BecbMa OTHOCHTENbHBIE. Ecmu pacTBOp cOAEpKUT OoIbIIOe
KOJMYECTBO PACTBOPEHHOTO BEIIECTBA, €r0 Ha3bIBAIOT KOHIICHTPUPOBAHHBIM. PacTBop ¢
HEOOJIBIIUM COJIep’)KaHHEM PAcTBOPEHHOTO BEIIECTBAa HA3bIBAIOT pazbaBieHHBbIM. Kak mpaBuio,
KOHIICHTPUPOBAHHBIMH WJIM pa30aBICHHBIMA HA3BIBAIOT PACTBOPHI XOPOIIO PACTBOPHMEIX B
pacTBOpUTEIE BEIIECTB.

TBepabie BelecTBa, KOTOPhIE B CBOEM COCTABE COJCPIKAT MOJICKYJIBI BOJBI, Ha3bIBAIOT
kpuctamoruapatamu. Hampumep, CuSOy4 * 5 H,O

ConeprxaHue pacTBOPEHHOTO BEIIECTBA B PACTBOPE HA3BIBAIOT KOHIICHTPAIUEH.

MaccoBoii J1oyeil  pacTBOPEHHOro BellecTBa (Wp) HA3bIBAIOT OTHOIIEHHE MAacCChl

mg

w, = -100%
pacTBOpPEHHOTO BemiecTBa (Wg) K Macce pacTBOpa (My._p,): M p—pa (D)
DTO0 MOHATHE aHAJIOTHYHO MAacCOBOM JI0Jie BelIecTBa B 000N cMecH, KaK Te€TepOreHHOM,
TaK ¥ TOMOTCHHOH. MacCoBYIO JIOJTF0 pacTBOPEHHOTO BEIIECTBA BBHIPAXKAIOT B mporeHTax (ot 0
10 100 %) umu gonsax eauauIs! (ot 0 1o 1).
OueBuaHO, YTO Macca PacTBOPA My, CKIAJBIBAETCA U3 MAacChl PACTBOPUTENS My ;4 U
Macchl paCTBOPEHHOTO BEIIECTBA Mp! Mppa=My+ My, (2)



OTMepsATh JKUAKOCTH B3BEIIMBAaHUEM HE OYCHb YAOOHO, ropas3io MpolIe OTMEpSATh
HY>XHbIII 00beM. UTOObI paccuuTaTh Maccy U3BECTHOro o0beMa V pacTBopa, HEOOXOAUMO 3HATH
€ro IUIOTHOCTH I

Mppa=V XT 3)

Kax mpaBwmiio, ioTHOCTh pacTBOpa HM3MEpSIOT B IpaMMax Ha MWUIWIMTP (T/MJ1) WM
rpaMmax Ha KyOuueckmit camtuMerp (r/cM’), TpUYEM YHMCIEHHO OTH 3HAYEHHS DaBHBI,
MOCKONBKY 1 M - 3T0 06BeM, paBHbIil 1 cm’. Heo6X01MMO IOMHHUTB, YTO IJIOTHOCTH YHCTOM
BOJIbI paBHa | r/mi1.

JlpyruM  BapMaHTOM  OLIEHKM  KOHLEHTPAllMh  pacTBoOpa  SIBISETCA  MOJISIpHAs
KOHLIEHTpaLUSI.

MounsipHasi KOHLIEHTpalMsl - KOJMYECTBO PACTBOPEHHOIO BelIeCTBa (YMCIO MOJjeil) B
enuHule o0bEMa pactBopa. MossipHast KoHIeHTpauusi B cucteme CH u3mepsiercs B Mosb/M?,
O/IHAKO Ha IMpakTUKe e€ Tropas3/lo 4Yalle BbIPAKAIOT B MOJB/JI WIM MMOJb/I. Takxke
pacIpOCTPAaHEHO BBIPAKEHUE B «MOJISPHOCTH». B03MOXHO apyroe o00O3HaYeHHE MOJISPHOM
koHeHTpauuu Cy, KoTopoe NpuHATO 0003HayaTh M. Tak, pactBop ¢ kKoHueHTpauueid 0,5
MoIb/1 Ha3biBatOT 0,5-MonsapHbM (0,5M).

Pacder MosipHOY KOHIIEHTPAIIUK OCYIIECTBIISIFOT 10 (hopMmyIie: Vo-pa 4)
IJie N - KOJIMYECTBO PACTBOPEHHOTO BEIIECTBA, MOJIb;
V - 06muii 00BEM pacTBoOpa, I
Bonpocsl 1151 3aKpenjieHnsl TEOPeTHYECKOT0 MaTepuaja K J1adopaTopHoii padore
. Urto Ha3pIBaeTcsa pacTBOpoM?
. Uto Ha3bIBaeTCs pacTBOpUTEIEM?
Yrto Takoe KOHIEHTPUPOBAHHKIHN pacTBOp? YUTO Takoe HACHIIEHHBIN pacTBOp?
3apanus 1Js JJa00PaTOPHOIO 3aHATHSA:

—_—

w N

1. BBINOTHUTH NPEAIOKEHHBIE 3a1aHUS.
2. PesynpTaThl pacueTa Npu NpUroTOBJIEHUN PACTBOPOB 3anucaTh B TaOIUIy 1.
3. OTBeTUTH Ha BOIIPOCHI ISl KOHTPOJIS.
4. OT4nTaThCA O BHIIOJIHEHHON pabOTe MPETIo1aBaTeNko.
3apganne 1
Bapuanr 1 Bapuanr 2

ITpurorosuts 80 r 10% pactBopa nosapenHoi couu. |IIpurorosuts 40 r 5% pacTBOpa NOBapEeHHON COJIN.

IMopsinok BHINOTHEHNUS 3aIaHUSI
1. PaccunTaiiTe Maccy pacTBOPEHHOTO BELIECTBA H PACTBOPHUTEIIS.
1. Ha Becax B3BeChTe HY>KHOE KOJIMYECTBO PACTBOPEHHOTO BEIIICCTBA.
2. MepHBIM IWIMHAPOM OTMEpPbTE HY)XHBI 00BEM BOJBI, CUMTAs, YTO IUIOTHOCTH BOJIBI
paBHa 1 r/mu.
3. TlepechimbTe pacTBOpsSieMOE BEINECTBO B CTaKaH, MpWICHTE BOJY, pa3Mellaite o
TIOJTHOTO PAaCTBOPEHHS BEILIECTBA.
4. 3ammchiBaeM pe3yJsbTaThl pacueTa sl HPUTOTOBICHHS pacTBOpa B Tabuuiy 1.
3aganue 2

BapuanTt 1 Bapuanr 2

[TpuroroButs pacTBop oobeMoM 100 M1 MUIIEBOIA [IpuroroButs pactBop o6bemoM 100 M nuieBOit
COJIbl, €CJIM MOJIApHAs KOHIeHTpanus paBHa 0,1 COJIbI, €CJIM MOJIApHAs KOHLIEHTpalus pactsopa 0,2

MOJIB/JL.

MOJIB/JI.

1
1
2
3
4

IMopsinok BHINOJTHEHHS 32 JAHUSA
. PaccuuTaiite Maccy pacTBOpEHHOIO BEIIIECTBA.
. Ha Becax B3BechTe HY»KHOE KOJIMUYECTBO PACTBOPEHHOTO BEIIECTBA.
. B mephyro k0:10y Ha 100 M1 BChIlIaeM pacueTHOE KOJIMYECTBO BEIIECTRA.
. HoBoaum nuctuuipoBanHon Bogoi 10 100 mit.
. [lepememmmBaem 110 MOIHOTO PACTBOPCHHUS BEIIECTBA.




5. 3amuchIBaeM pe3ynbTaThl pacyera it MPUTrOTOBIECHUS pacTBOpa B Tabmuiry 1.
6. OTuMTaThCS O BBHIIOJHEHHOW paboTe MpenoaBaTeio.

Tabnuma 1
Pacuer pacTBOpeHHOI0 BellecTBa U PaCTBOPUTENS AJIsl IPUTOTOBJICHHS pacTBOpa 3aJaHHON
KOHIICHTPALIUU
No 3aganus Hano | Pacuer o popmyie
Bapuanr
Wy -m
mg = m, =——>=
100
w (%) = _ _
1 _ 3 mp—nﬂ — mp—nﬂ — mp—pa -1mp
Mpns = 1 T/CM
p—as
V " = Vpﬂm =
p-mi pp—nn
v=C,, - Vp_ i
Cu= _ mg=nM,
2 mpg =
Vppa= 100 M rae M - monspHas macca
BelIeCTBa
Bomnpocs! 11 KOHTPOJIsA
1. Yto Takoe pacTBOPUMOCTbH?
2. Yro Takoe KOHLEHTpalus pacTBOPOB?
3. Yro Takoe MaccoBas J0Jis1 PaCTBOPEHHOTO BEIIeCTBa?
4. Yro Takoe MoJIsIpHas KOHLIEHTpalus?
['1e MOXHO MPUMEHHUTH MOTYyYCHHBIE 3HAHUS?
Hanpuwmep:
1. [IpuroToBuThH (HHU3HOIOTUUECKHUM pacTBOP

DU3NOJIOTUYECKUN PACTBOP — 3TO BOJHBIA pacTBOP XJOPHIA HATPHUS C MACCOBOM JOJIEH
(0) NaCl = 0,9 %. HazpiBaeTcst JaHHBII pacTBOP PU3UOIOTUIECKUM TIOTOMY, YTO MO COCTaBYy OH
MOYTH COOTBETCTBYET IJIa3ME€ KPOBHM 4YesIOBEeKa. Ero mpHMEHSIOT NI MPOMBIBaHHS HOCAa TPH
MPOCTYIHBIX 3a00JI€BaHMSIX, MPOMBIBAHUS KOHTAKTHBIX JUH3, WHTAIALUNA MPU 3a00JIeBaHUU
OpPTaHOB JIBIXaHUSI.

2. [IpurotoButs pactBop mwumeBoit coabl (NaHCO3) 0,5 — 2 % pactBop mwuieBoit
COJIBI IPUMEHSETCS TIPU PUHUTAX, CTOMATUTaX, KOHBIOKTUBUTAX, JIOPUHTHUTAX.

Pemmre 3anaun:

Bapuant 1. Paccumraiite mMaccy moBapeHHou conu (NaCl) m maccy BonbI, KOTOpbIE
HeoOxoauMo B34Th Juist mpurotoBienus 500 r. ¢usuonorndeckoro pactopa (w(NaCl) = 0,9 %).
Kaxkas cpena BogHOTO pactsopa?

Bapuant 2. Paccumraiite maccy mumieBoii coasl (NaHCO;) m Maccy BOAbBI, KOTOpBIE
HeoOxoauMo B3sTh 1yt puroToBiienus 250 1. 2 % pactBopa. Kakast cpena BogHoro pactBopa?

JlucnepcHble CHCTEMBI

Heab: monyyuTh AUCHEPCHBIE CHUCTEMbl W HCCIEAOBaTh HUX CBOICTBA, HAyYUTHCS
TFOTOBUTh CYCIIEH3MIO M OMYJbCHIO; pEllaTh 3aJaud Ha OIpPEJEeJICHHEe MacCOBOW J10JU
KOMIIOHEHTOB CMECH U MTpUMECEH.

Oo6opynoBanue: KapOOHAT KaJbIMs, Macjio, BOAA, XUMUYECKHH CTaKaH, CTEKJISTHHBIC
Majg04YKu, MyKa, *KellaTuH, POHaAPHK.

TeopeTuyeckue cBeAeHUs

UucTele BeliecTBa B NPHUPOAE BCTPEUAOTCS OUYEHb PEJKO, Yallle BCEr0 BCTPEUAOTCS
cmecu. Cmecu Pa3HLBIX BCUICCTB B PA3JIMYHBIX arp€raTHbIX COCTOAHUAX MOTYT O6paSOBBIBaTI>
TOMOTEHHBIE (PacTBOPHI) M TETEPOTCHHBIE (IUCTIEPCHBIC) CUCTEMBI.




JlucniepcHbIMM Ha3bIBAIOT TE€TEPOrCHHBIE CUCTEMBI, B KOTOPBIX OJHO BELIECTBO -
mucrepcHas ga3a (MX MOXKET ObITh HECKOJbKO) B BHJAE OYEHb MEJKHUX YacTHI] PaBHOMEPHO
pacmpenieneHo B 00bemMe Jpyroro - IMCIEPCUOHHON Cpejie.

Cpena u ¢a3bl HaXOAATCS B Pa3HbIX arperaTHBIX COCTOSIHUSAX — TBEPIOM, >KUJIKOM U
razoobpasHoM. [To BenmnunHe YacTUIl BEIIECTB, COCTABISIONIMX AUCIEPCHYIO (a3y, JUCTIEPCHbIE
CUCTEMBI JEJATCS 2 TPYMIbL:

o rpyOonucnepcHbie (B3BecH) ¢ pasmepamu uactui Oonee 100 HM. 3710
HEMpo3payHble CHCTEMbI, B KOTOpBHIX ¢aza U cpeda JIETKO pPa3AeNsioTCs OTCTauBaHUEM WU
¢uIbTpOBaHNEM. DTO AMYJIBCUH, CYCIIEH3UH, a3PO30JIH.

. TOHKOJMCHEPCHBIE - ¢ pazmepaMu yactull ot 100 no 1 Hm. Pa3a u cpeaa B TaKux
cucTeMax OTCTauBaHHWEM pa3JeNAIoTCs C TPYyAOM. OTO 301M (KOJUIOMIHBIE pPacTBOPHI
«KJIEETIONOOHBIEY) U TEH (CTYIHN).

Komonnsbele cuctemsl NMpo3payHbl M BHEIIHE TOXOXKM HAa HMCTUHHBIE PacTBOPBI, HO
OTJIMYAIOTCSI OT TMOCJIEIHUX IO OOpa3yIoLIEHCsl «CBETSIIENHCS NOpOXKKe» — KOHYCy Ipu
NPOMYyCKaHUM Yepe3 HUX JIyya cBeTa. DTO sIBIEHUE Ha3bIBatOT 3¢ dexrom TuHIaA.

[Ipn ompenenseHHbIX YCIOBHUAX B KOJUIOMJIHOM pPacTBOpPE MOXKET HayaTbCsl IMPOIEcC
koaryssinuy. Koarynsnus — siBleHHEe CIUNaHMs KOJUIOWIHBIX YaCTHUIl U BBINAJECHUS UX B OCAJIOK.
[Ipu 3TOM KOJTOMAHBIN PACTBOP MPEBPALLAETCS B CYCHEH3UIO WM T'ellb.

l'enu wim cTyoHM TPEACTaBISIOT COOOM CTYJIEHHCThIE OCaAKH, O0Opasyromuecs Hpu
koaryssinuu 3oiieid. Co BpeMeHEM CTPYKTypa rejiedl HapymaeTcs (OTCIaWBaeTCsl) — M3 HHX
BBIJICJIAETCSL BOjJA. OJTO siBieHUEe cuHepesuca. Ilocmorpure yueOHbIl ¢unbM «JlucnepcHsie
CUCTEMBD» UCIOJNIb3Y cchlIKY https://youtu.be/LVFLbTowgsY unu qr-xoa

Xox padoTsl

HauepTute Tabauity mst ohopMIIeHHS OIIBITOB. L2300

Ha3zsanue onbita HaoOmronenus bt BriBoabl

3ananue 1. [IpuroroBjieHue cycrneH3un KapOOHATAa KAJIbIUA B BOJle M U3y4YeHHe ee
CBOJCTB.

B crexnsHHy0 npoOUpKy BIUTH 4-5 MJ BOABI M BCHITIATh 1-2 JOKEUKH KapOoOHATa KaJIbIIHs.
[IpoOupKy 3aKkpbITh PE3NHOBON TNPOOKOM M BCTPSIXHYTH NPOOMPKY HECKONbKO pa3. B
HAOMIOJIEHUSIX OTMEThTE BHEIIHWW BHUA U BHJIUMOCTh YacTHIl, CIIOCOOHOCTbH OCAXKIAThCS W
CIIOCOOHOCTH K KOAryJIsLuu.

CchlKa ¥ qr-KoJI JUTsl MPOCMOTpa BHIeoomnbITa https://youtu.be/8n7UFzZWQ-wl

3ananue 2. [IpuroroB/ieHne IMyJIbCHUH MACJIa B BO/Jle M U3yUeHHE ee CBOMCTB.
B crexnsHHYO NMPOOUpPKY BIUTH 4-5 MII BOABI U 1-2 M Macia, 3aKphITh PE3UHOBOM MPOOKON U
BCTPSAXHYTh MPOOUPKY HECKOJBKO pa3. B HaOIOaeHUAX OTMEThTE BHEIIHWHA BUJ U BHIUMOCTH
YaCTHII, CHOCOOHOCTh OCaX/IaThCs U CTIOCOOHOCTH K KOATyJISIINH.
CchlIKa 1 qr-KoJI It MpOCMOTpa BHIeoomnbITa https://youtu.be/8n7UFzZWQ-wl

3ananmue 3. [IpuroroB/ieHHe KOJIJIOUIHOTO PACTBOPA U M3y4YeHHE €ro CBOMCTB.

B crexnsHHBIN cTakaH ¢ TOpsSYei BO1OM BHECTH 1-2 J0OKEUKH MYKH (UJTH KEJIAaTUHA),
TIIATETBHO MepeMenaTh. [IpomycTuTh uepe3 pacTBop J1yd cBeta hoHapuka Ha (hOHE TEMHOM
Oymaru. B HaOno1eHUAX OTMEThTE BHEIIHUN BUJ U BUTUMOCTD YaCTHII, CHOCOOHOCTh
OCaXJ1aThCs U CIOCOOHOCTH K Koaryisinuu. Habmonaercs mu apdext Tunpans?

Cchlka 1 qr-KoJ1 It MpOCMOTpa BHieoombITa https://youtu.be/pCrD27Zs91pg



https://youtu.be/LVFLbTowgsY
https://youtu.be/8n7UFzWQ-wI
https://youtu.be/8n7UFzWQ-wI
https://youtu.be/pCrD2Zs9Ipg

OO01muii BLIBO:

KonTposbHbIe 3a1aHUsA

Pemmre Tect

1. JucnepcHas cuctemMa 3To:

a) TOMOTeHHas cucTeMa 0) reTeporeHHasi clucremMa B) BEpHO a U 0

2. TymaHy COOTBETCTBYET AUCIIEPCHAS CUCTEMA: a) /T 0) /X B) I/K

3. Hedtu cooTBeTCTBYET AMCIIEpCHAs cCUCTEMA: a) XK/T 0) 3K/ B) I/kK

4. 3y0OHoii macTe COOTBETCTBYET AUCIIEPCHASI cUcTeMa: a) T/T 0) T/T B) T/k

5. CnnaBaM COOTBETCTBYET JAUCIIEPCHASI CUCTEMA: a) k/T 0) T/T B) T/

6. I3 nepeuHs BbIOEpUTE JTUIIHEE CIOBO U MOAYEPKHUTE €T0: I'ellb, CYCIEH3HsI, 30J1b
7. 13 nepeuns BeIOEpUTE JHUILIHEE CIOBO U MOJUYEPKHHUTE €r0: 30J1b, CYCIIEH3Us, a9P030JIb
8. Uto oObeauHseT JaHHBIC CIIOBA: MapMenal, 3eup, X0JIOIeI]

OTBerT 3anmuIuTe B BUJE OJHOTO CI0BA

9. Yto 00beuHSAET TaHHBIE CI0BA: MOJIOKO, HE(PTh, OJICOIHEYHOE MAcIIO B BOJIE.
OTBeT 3anmuIuTe B BUJE OJHOTO CI0Ba

10. Yto 0ObeauHsIeT JaHHBIE CJIOBA: JIAK JJISl BOJIOC, JI€30/10PAHT, MbLIEBOE 00JIaKO.
OTBerT 3anmuIuTe B BUJE OJHOTO CI0BA

Paszpnen 7.
Tema 7.1. O0HapyKeHUE HEOPraHUYECKUX KATHOHOB 1 AHMOHOB
1. JlJabopaTopHas padota Ne7 (Ha BEIOOD):
— AnanuTudeckue peakuuu katuoHos [-VI rpymnm;
— AHaIMTUYECKHUE pEaKLUi aHUOHOB.

JlabopaTopnasi paGora Ne8
OOHapy:KeHHe HEOPraHUYeCKUX BelecTB — KaTUOHOB I - VI rpynn ¢ ucnosib30BanuemM
KA4YeCTBEHHbIX AaHAJTUTHYECKUX PeaKkuuid
3AIIOMHUTE: KatnoHbl 110 KHCJIOTHO-OCHOBHOMY METOJY ASATCS Ha 6 TPYII:

I'pynna Kartrons! I'pynnoBoit peareHT
I Na*, K", NH," Her
11 Ag', Pb?", Hg?" HCI
III B32+, SI‘2+ . Ca2+ HQSO4
v AP, Zn?*, Cr¥*, As (1), As (V) N36b1TOK KoHIl. NaOH
A% Fe?", Fe’", Mg, Mn?", Bi** NaOH
VI Co?", Ni**, Cd*", Cu?* BozaHblii pacTBOp aMMHuaKa

Xapakrepucruka I aHaJauTH4YeCcKo rpynnbi:

Karnonsl Na*™ , K, NH,; * GecuseTHbl.

I'mapokcubl HaTpUs U Kajlusl XOPOLIO PACTBOPUMBI B BOJIE, CUIIBHBIE OCHOBAHMSI.

INuapoxeun ammonus NH4OH — cnaboe ocHOBaHwMe.

Karuons! | ananutudeckoil rpynmsl OTKPHIBAIOT C MOMOIIBIO APOOHBIX PEaKIfii, TaK KaK
3Ta rpyIna He UMEeT I'PyNIOBOr0 peaKTHBa.

IIpuMeHeHne B MeIMIIMHE

NaHCOj; ucnonb3yetcst st HEHTpalIu3allii MOBBIMIEHHON KHUCIOTHOCTH KEITyJA0YHOTO
COKa.

Cynbdar natpust Na,SO,4 -H,O (rmayOepoBasi coib) mMpUMEHSETCS KaK C1abuTeIbHOE.

NaNO; npuMeHsIIoT KaK COCYJOpacIIMPSIONIEe CPEeICTBO MPHU CTEHOKAPAMHM, MHUTPEHH
WM TOJKOXKHO. [[71sl MOIKOKHBIX MHBEKIUI UCIIONB3yeTCsl OOBIYHO B ammyjax B Buae 1%-Horo
pacTBopa.

1—2 % pactBop Na,B407-10H,O myist momockanus ropia, B Ma3siX U MPUCHITIKaX.

NaCl — BxoauT B cocTaB (U3HOJIOTHYECKHUX PACTBOPOB M KPOBO3aMEHUTEIEH.



KI - npu neyennu 3ab6oaeBaHUi IUTOBUIHOMN JKeJIe3bl, IPU apUTMHHU CepLa pa3IuYHOro
IIPOUCXOXKIEHNS (CBSI3aHHBIMU B OCHOBHOM C DJJIEKTPOJIMTHUYECKMMHU HApYyLIEHUSIMU U
a0COTIOTHON MJIM OTHOCUTENIBHOMN TUITOKATHEMHUEH )

IToramr K,CO;3 comepxurcad B 3051€ pacTEHUH W HCHOJB3YyEeTCS IJI1 INPOU3BOJACTBA
KUAKOTO Mbuta MapranmnoBokucibiid kanuii KMnO, kak nesundunupyoiiee cpeacTBo.

10 %-nb1ii NH4OH (HamaTbIpHbIii COMPT) MpUMEHSETCS Ul BbIBeIEHHUs OOJBHOTO U3
00MOpOKa, 711 MBIThsI PYK B XUPYPTUYECKOM MPaKTHUKE

Xnopun ammonust NH4Cl kak auypeTHueckoe U OTXapKUBaKoIlee CPpeICTBO.

AMMUa4HbIl JIMHUMEHT - IPU XPOHMUYECKHUX apTpUTaX M HEBpPAITUAX B KadyecTBE
OTBJICKAIOIIETO CPEeCTBA. JTO OJHOPOJHAS T'yCTOBaTas )KMJIKOCTb KEITOBATO-0EN0ro LBeTa ¢
3araxoM AmMMmuaka. [lomyuaroT B30aiThIBAaHMEM CMECH IOJACOJHEYHOro macia (74 yact) H
OJICMHOBOMW KUCIOTHI (1 yacTh) ¢ pactBopoM AMMHaka (25 gacteii).

Peakuust okxpammBaHus IulaMeHH (peakuus (apmakorneiiHas): JeTydyue COJIM Kalus
OKpaIIMBaOT OECIBETHOE IJIaMsl B (DUOJICTOBBII IBET.

Peaknus OKpalluBaHUIA IIJ1aMCHH (peaKI_II/ISI
Q)apMaKoneﬁHaﬂ): COJIM HATPpH OKPAIIUMBAIOT HECBECTALICCCS IJIaMs B JKEJITHIA IIBET

Peakiuu ¢ enkumu 1enoyamu (peaxiust papmakoneiinas)
NH,Cl1 + NaOH = NaCI+NH5+H,0
https://rutube.ru/video/e1 66e06ef4alaad7clcaf7b433bbeas1/2r=plwd

Xapakrepucruka Il ananuruyeckou rpynnsi:


https://rutube.ru/video/e166e06ef4a1aad7c1caf7b433bbea51/?r=plwd

Karuonsr Ag*, Pb?", Hgy?" GecliBeTHBL

Conu 3TUX KaTHOHOB IOYTH BCE IJIOXO PACTBOPSIOTCS B BOJIE, KPOME HUTPATOB.

Conu KaTHMOHOB TPYHINbI MOABEPraioTCs TMIPOINM3Y M HMX PACTBOPHl UMEIOT KHUCIYIO
PEaKIHIO.

Uonbr Ag', Pb**, Hgy?" criocoGHbI 06pa3oBbIBaTh KOMILIEKCHBIE COEIMHEHHS.

I'mppoxcun ceunna Pb(OH), sBisiercs TpyAHOPAaCTBOPUMBIM CIa0BIM AIIEKTPOIUTOM,
oOmnagaetT aM(pOTEpPHBIMUA CBOWCTBAMH.

I'pynmnoBbIM pEakTUBOM JUIsl KaTHMOHOB BTOPOM aHAIUTHUYECKOH TIpynmbl SBISETCS
pa30aBieHHas XJIOPOBOJIOPOIHAS KUCIOTA U €€ PAaCTBOPUMBIE B BOJIE COJIH.

IIpuMeneHne B MeIMIHHE

CoenuHeHus CBUHLA Takoke sSA0BUTHL. K Hamboiee TOKCHMUHBIM OTHOCATCS HHUTPAT,
aleTaT v rMJIpOKCOXJIOPU]] CBUHIIA, A TaK YK€ TETPAITHICBUHELL.

3arps3HeHue BO3/yXa, MOYBbI U BOJBI COCTUHEHUSMHU CBUHIIA IPOMCXOTUT B pe3yJbTaTe
BbIOpOCa UX MPOMBIIUICHHBIMU TNPEANPUATUSAMH, BBIXJIONMHBIMM Ta3aMu aBTOTpaHcmopra. B
COOTBETCTBUM C CaHUTAPHBIMH HOpPMaMM COJIepKaHWE CBHUHIA B 1 JI BOJABl HE JIOJDKHO
npesbimath 0,1 Mmr.

Auerar cunua (II) mpumensieTcst Ui npuMoYeK ¥ KOMIPECCOB,

okcup ceunua (II) PbO — i u3roToBneHus CBUHIIOBOTO MIACTHIPS

Hutpat cepebpa ucnonb3yeTcs Mpu JEUSCHUH TTIa3HbIX 3a00J1eBaHUM.

Komnapron (xommougHoe cepeOpo) NpUMEHSETCs IMpH NPOMBIBAHMM THOWHBIX paH,
MOYEBOI'0 My3bIPs U MPU THOWHBIX KOHBIOHKTHUBHUTAX.

IIpoTapron — npenapar cepedpa- MpUMEHSETCS KaK BsDKYIIEe CPEACTBO AJIsi CMa3bIBaHUs
CJIM3UCTBIX 000JI0UEK BEPXHUX JbIXaTENIbHBIX ITyTEH.

Honbl cepeOpa B OYEHb HHU3KOH KOHLEHTPALMM CTEPUIM3YIOT BOAY M TOAABISIOT
pa3BUTHE OAKTEPHIA.

Xnopun prytu (I) wnu kanomens (HgoCly) He simoBUTa M MCIONB3yeTCs B METULMHE U
BETEpUHAPUH KaK CIa0UTEIbHOE, aHTUCENTUYECKOE U MOYETOHHOE CPEICTBO, a TAKXKE B BUJIE
Mas3eil MPUMEHSIOT NpH 3a00JIeBaHUX TJ1a3

AHanutnueckue peakuuu Il ananuTudeckol rpynmnsi:

Peakiiun KaTHOHOB CBHHLIA
https://vk.com/video-40390886_ 456239580

Peanus ¢ Xx710poBOIOPOIHOM KHCITOTOM
Pb(NO3), + 2HCI= PbCl,| +2HNO;
PbCl,— 6enblil TBOPOXKUCTBIN OCaI0K

Peaknus ¢ menousto. Pb(NO;), + 2KOH= Pb(OH), |+ 2KNO;
Pb(OH),—ocanok Genoro 1sera

Peaknus ¢ nogunom kanus Pb(NOs3), + KI= Pbl,| +2KNO;
Pbl,—ocamox »keaToro nsera
https://youtu.be/ObTSfwhp9eA

Peakuus ¢ xpomatom kanust Pb(NO;), +K,CrO4= PbCrO4] + 2KNOj3
PbCrOs—ocamok enroro 1pera

Peakuuu katuona cepedpa

Peakuust ¢ XJI0pOBOIOPOAHON KUCIOTOM (peakius ¢papMakorneiiHas)

AgNO;+HCI= AgCl | +HNO;

AgCl- 6enblii TBOPOXKHUCTHIN 0caok Peakius ¢ HOAUI0M Kallusl.

AgNO; + KI = Agl| +KNO;

Agl- ocamok cBeTno-kenToro 1Bera Peakus ¢ XxpoMaTom Kajusl.

2AgNO; +K,CrO4 = AgyCrO4]+2KNO3 AgrCrO4 - 0caok KUPIUYHO-KPACHOTO LIBETA
Peakuus ¢ menousto. AgNO; + 2KOH= Ag,0| + 2KNO; + H,0

Ag,O- rps3HO-KOpHUYHEBBI ocafgok Peakmus ¢ THOCynbdarom Hatpus (peakuus
tbapmaxomneiinas). 2AgNO; + Na,S,03=Ag,S,0;| + 2NaNO;

Ag28203+ HQO: AgQSl +stO4

Ag,S,05- Oemnblii 0caioK, KOTOPBIH OBICTPO JKENTEET, 3aTeM OypeeT U mepexoauT B Ag,S -
0CaJIOK YEpHOrO 1IBETA.


https://vk.com/video-40390886_456239580
https://youtu.be/0bTSfwhp9eA

Xapakrepucruka III anaauTnyeckoi rpynnsl:

Katuons! Ba”*, Sr?*, Ca’" GecuBeTHBI.

AJIOTeHUIbl, HUTPATHI U alleTaThl 3TUX KATUOHOB XOPOILLIO PAaCTBOPSIOTCS B BOJE.

I'mpapokcupl KaTMOHOB 3TOW TIPYNIIBl  SABISKOTCS CWIBHBIMU  3JIEKTPOJIUTAMHU U
pacTBOpUMOCTh uX yMeHbInaercs B psiay Ba(OH), Sr(OH), Ca(OH)s.

['pynnoBeIM peakTHBOM KaTUOHOB ATOM T'PYIIIBI SBJISIETCA CEPHAS KUCIIOTA.

[Ipumenenre B MeauMUMHE M 3HA4YE€HWE Uil opraHusMa katuoHoB III anamuTmueckoiut
TPYIIIIbL:

Ba?* HecMOTpsS Ha BBICOKYK TOKCHYHOCTh, Ba B HE3HAYHTENBHBIX KOIMYECTBAX
COJICP’KUTCS BO BCEX OpraHax M TKaHAX XUBOro opranu3ma. HeGomblmas KOHIICHTpAIUS €ro
oOHapy»XeHa B MUTMEHTHON 000JIOUKE IJ1a3a.

CoenuHenus Oapus B MajbIX 033X CTUMYJIHPYIOT JEATEIHLHOCTh KOCTHOIO MO3ra, HO B
OOJIBINMX J03aX HOHBI Ba?" TOKCHYHEL

[Ipu 3a0oneBaHUSAX MHUIIEBAPUTEIBHON CHUCTEMBI, HEKOTOPBIX CEPACYHO-COCYIUCTHIX
3a00JIeBaHUAX KOJIMYECTBO Oapusi B OpraHU3ME YeJIOBEKa YMEHBIIACTCS.

Y CTaHOBIEHO TAKXkE, UTO AK€ B HUYTOKHO MAJIBIX KOJIMYECTBAX OH 3aMETHO BIIMSET HA
COCTOSTHUE TJIaJIKOH MYCKYJIATyphl - HE 3ps MPU OTPABJICHUAX OapreM OTMEYAlOTCS MBIIICYHbIS
CHa3Mbl U CHUJIbHASI MBIIIEYHAs CIa00CTb.

Bbapus cynbdar - u3 coneit 6apus B MeIULIMHE NPUMEHsIETcs O6apus cynbdar, KOTOPHIiA
MIPAKTUYECKU HEPACTBOPUM HH B BOJE, HU B KHUCJIOTAX, HU B OPTAaHUYECKUX PACTBOPUTEIAX, A
no3ToMy He s10BUT. [Ipumenenue BaSO, B MeaumHe OCHOBaHO HA €ro HEMPOHULIAEMOCTH ISt
PEHTIEHOBCKUX JYy4Y€i, YTO MCIIOJIb3YETCSI B PEHTICHOJIOTMU JUISl TOJYYEHHsS KOHTPACTHBIX
PEHTTEHOBCKUX CHUMKOB M IIPU PEHTTEHOCKONMYECKOM HCCIIEIOBAHUU MHUIIEBAPUTEIIHBHOIO
Tpakta. [IpMHMMaOT B BHAE CMELIAHHOTO C BOJOH — OapueBOM Kammmbl. JTOW Maccoi
3aIIOJIHAOT KEMYNOK Ul 3aIEp’KKM PEHTTCHOBCKUX Jiyued. YUepes omnpeneneHHoe BpeMs OHa
IIOJTHOCTBIO BBIBOAUTCS U3 OpraHU3Ma.

Peakuuu kaToHOB Oapust

https://youtu.be/KVYM7VFY0s8

Peakuus ¢ xpomarom kamust K;CrOy4
BaCb + KzCI‘O4 = BaCrO4 l, + 2KCl
BaCrO, - ocagok sKeJToro 1Bera.

Peakuust ¢ cepHOI KUCIOTOM U pPaCTBOPUMBIMU CyJb(haTamu (peakius hapMaKorneiHas).
BaCb + stO4 = BaSO4l +2HCI1
BaSO, - ocamok 6e10ro 1BETA.

Peakiust okpammBaHus TuiaMeHu (peakius (papMakoreiHas: coiud 0apusi OKpallMBaioOT
HECBETSIEECS ILUIAMS B KEJITO-3EJICHBIN 1[BET.
https://voutu.be/6-wifmVI1g5JQ

Xapakrepucruka IV ananuTuyeckou rpynnsi:

K 4eTBepToii aHanmuTHYecKkoi rpymme otHocsaTesa AlY, Zn?t | Cr¥* | As (11D), As (V).

Honsr AI**, Zn?* Gecusernsl, coeaunenus Cr’" OKpalleHbl B 3eeHbIH WK (DHOJIETOBBINA
IBET.

XopoImio pacTBOPUMBI B BOJE CYIb(aThl, HUTPATHI, XJIOPHUIbI, OPOMHIBI, HOIUIBI
anmoMuHM, nuHKa 1 Xxpoma (I11).

I'unpokcuabl KaTHOHOB STOW TPYHMbl TPYAHOPACTBOPUMBI M SIBISIOTCA CIAOBIMH
anekTponuramu. Kpome Toro oHu 061agaroT aMmpoTepHBIMU CBOMCTBAMHU

I'pynnoBbimM peakTuBoM siBisgercss NaOH B u30bITKe.

Wonsl AI** | Zn*" |, Cr*" 061amaror criocoOHOCTBIO K KOMILIEKCOOOPa30BaHHIO.

A’ amoMuHUI OTHOCAT K HE3aMEHUMBIM MHKpodieMenTaM. OH IOCTYHaeT B OPraHu3M
C TMPOAYKTaMHU MUTAHUS M YACTUYHO C BOJIOM, CyTOYHAsl MOTPeOHOCTh B HEM cocTaBiseT 45-50
Mr. AJNIOMUHHA HaKaljiuBaeTCs B KOCTSAX, IICYCHHU, JIETKUX, IOYKax, TOJOBHOM MO3Te.
AJIOMUHUH y4acTBYET B MPOIIECCAX PereHepalui KOCTHOM, COSTUHUTENLHON U SMUTENNATbHON
TKaHU, BIMSET Ha MHIIEBAPUTEIbHBIC (PEPMEHTHI, Ha (YHKIUIO OKOJOMIMTOBUIHBIX IKeles,
OJIHAKO €ro M30BITOK MOXKET MPHUBECTH K BO3HUKHOBEHHUIO CEPHhE3HBIX HEHpOAEreHepaTUBHBIX
3aboneBanuii: 6one3nu [lapkuHcoHa U cTapyeckoro cinaboymus — 0one3Hu AJbIreimMepa.


https://youtu.be/KVYM7VFY0s8
https://youtu.be/6-wfmVlq5JQ

Iunpokcun amromunus Al(OH); mpumensieTcs BHYTPh MpPU THIEPAUAHBIX TacTPUTAX,
SI3BE JKEMyJKa U JIBEHAIUATUIEPCTHOW KUIIKU KaK aHTAI[UJHOE CPEICTBO KaK B YHCTOM BUJIE,
TaK U B cMecH ¢ Maraus okcugom MgO (anpmarens) uinu ¢ Mg(OH), (maamnokc).

Al(OH); ucnonb3yrOT Mpu OTPaBICHHUSIX KaK aJcOpOMpYIOIee CPEeACTBO, a TaKkKe Kak
HapyXKHO€ CPEACTBO B MPHUCHINKAX, OOJNajgaroliee aacopOUpPYHOIIUMU U OOBOJAKHBAIOIIUMU
cBoiictBamu. CHIIMKAT QIFOMUHHSI BXOJUT B COCTAB OEJION TIIMHBI — MPUCHITKU, Ma3H, MACTHI.

Ksacuplr KAI(SO4); - HapyXHO Kak BsDKYIIEe AaHTHCENTHUYECKOE CPEICTBO, B BHUJE
KapaHJalieil Kak KpOBOOCTaHABIIMBAIOIIEE CPECTBO U JJIs MPYKUTAHHUSL.

Peakuyu kaTHOHOB aMIOMUHUS

Peakuus ¢ menousto. AICl; + 3KOH = Al(OH);| + 3KCl

Al(OH); - ocaok Genoro mpeTa

https://youtu.be/29m_aaPGyPQ

Peakuust ¢ cyxuM XJTOpUI0M aMMOHHSL.

K5[AI(OH)g]+ NH4Cl = Al(OH)3 | + 3KCI1 + NH;3 +H,O

XapaKTepucTHKa KaTHOHOB V aHAJMTHYECKOM IPyNbl:

K nsroii ananuTuyeckoi rpymme otHocsites Fe?' | Fed' |, Mg?", Mn?", Bi** |

Wonbt Mg?" u Mn?" GecuseTHble HOHBI, HOHBI Fe?* - Grenno-3enennle, a Fe** - xenrsle.

Hutpatsl, cynbhaTsl 1 XJIOpUIBI 3TUX KATHOHOB XOPOLIO PACTBOPSIOTCS B BOJIE.

I'uapokcuibl KATHOHOB 3TOM I'PYMIIBI - ci1adble TPYAHO PACTBOPUMBIE JIEKTPOJIUTHL.

I'pynnoBeim peaktuBoM siBiseTcst NaOH.

Bce conmu KaTnOHOB MATOW TPYNIBI MOJBEPraroTCs TUAPOIU3Y, OCOOEHHO CONHU XKele3a
(D) u Bi** .

Uonbt Fe?" u Fe** ierko 06pasyror KOMILIEKCHBIE COETHEHUS.

OneMeHThl MATOM aHAIUTUYHECKOW TPYIIBI UMEIOT MEPEMEHHYIO CTENEHb OKHCIICHUS
(xpome Mg) 1 MO3TOMY JUIsl HUX XapaKTepHbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

CBexeocaxJIeHHbIE CyIb(UIbI U THAPOKCUIA SJIEMEHTOB ISTON aHATUTUYECKOW TPYIIIIbI
aM(OTEPHBI U CIIOCOOHBI JIETKO MEPEXOAUTh B KOJJIOUTHOE COCTOSTHUE.

[Ipumenenne B MequLIMHE Fe?", Fe’*

XKenezo, MarHuii M Mapraselny HMMeEIOT OCOOEHHO OoJsiblIOe  3HAuYeHHE  JJIs
KHU3HEIEATeIbHOCTH OpraHnu3Ma YelloBeKa U sKMBOTHBIX. Ob1ee conepxkanue depyma (;kenesa)
B opranusMe cocraniser 4-5 r, npuueM 60—70 % oO1eil Macchl 3TOro 3JIeMEHTa COACPKUTCS B
reMOTJI00MHE SPUTPOLIUTOB M HEPBHBIX KJIETKax. ['eMOrinoOMH BXOAUT B COCTaB 3PUTPOLIUTOB
KPOBU M 00€CIIeUrBaeT CBS3bIBAHUE KHCIOPOJAa M3 BO3AyXa M IEPEHECEHUs ero OT JIETKUX K
TKaHSAM BCEX OPTaHOB.

VYuuteiBas Oonbiioe 3HaueHue uoHoB Fe(Il) m Fe(lll) ans opranmsma uyenoBeka,
CyTO4YHas MOTPEOHOCTh B HEM cocTaBisieT 10-15 mr.

B MenuuuHe jekapcTBEHHBIE Ipenaparthbl jkene3a (BOCCTAHOBJICHHOE JKEJIe30, JIAKTaT
xenesa, riuuepodocdar sxenesa, cyiabpar 2-BaJCHTHOro »xenesa, TabiueTku bio, pactBop
S0JIOYHOKHUCIIOTO >Kene3a, (epaMujl, TeMOCTHMMYJIMH U Jp.) HUCHOJb3YIOT MpHU JICUCHUH
3a00JeBaHUN, COINPOBOKIAIOIIMXCS HEJAOCTATKOM jKeje3a B opraHusMme (kenesoneduuuTHas
aHeMus1), a TaKXKe Kak OOILICYKpEIUIAIoIIMe cpeacTBa (MOocie MepeHecEHHbIX HH()EKIIMOHHBIX
3a0o0sieBaHUM U 1Ip.).

W3oTonbl kenme3a MPUMEHSIOT KaK HMHIUKATOpPbl TP MEIUKO-OMOJIOrMYECKUX
UCCIICIOBAaHUAX U JJUATHOCTHKE 3a00JIeBaHUM KPOBH.

Mg?* — KOMIIOHEHT (EPMEHTOB, B OPraHM3Me YEJOBEKA COAEPKUTCS B KOCTAX, 3y0ax,
SBIISICTCS. PEryasaTopoM paboTbl HepBHOW cuctembl. CoenuHeHuss MarHust cojepikarcsi BO
BHYTPHUKJIETOYHBIX JKMJIKOCTAX, KOCTIX CKeleTa W sMmanud 3y0oB. B 3aBucumoctn ot
KOHLIEHTpAalluu B OpraHu3Me MarHuii MoKeT YCKOpATh WIM TOPMO3MUTh IMpOILECC Mepenadu
MMITYJIbCOB 10 HEPBHBIM BOJOKHAaM. OH Tak)Ke BIUSET Ha AbIXATEIbHBIE U JIPYTHE MO3TOBBIE
LEHTPbl M JACUCTBYET YCIIOKOMTEIBHO Ha HEPBHYIO CHUCTEMY B LIEJIOM; BXOJUT B COCTaB
HEKOTOPBIX (PepMEHTOB M3 IPyMIbl TpaHchepas, BAUSIET Ha yIIeBOAHbIN U GochopHbI 0OOMEH,
CHOCOOCTBYET BBIACICHUIO KETUH, CTUMYJIUPYET NEPUCTATBTUKY KUIICUHHKA.

Maruua okuca MgO uCHOnb3ylOT B MEIULMHE A1 HEWTPaAIU3alliM IOBBIILIEHHOU
KHCJIOTHOCTH ey JOYHOTO COKa, BXOJUT B COCTAB Ma3eil JUis JeueHHs KOXKHBIX O0Jie3HeH.

Marnus cynbpar MgSO47H,O npumeHstoT Kak ciaaOuTeNbHOE CPeACTBO IpHU
KenmynouHblX 3a0oneBaHusx. Cynbdar MarHus (aHIMIMHACKYIO COJIb) HPUMEHSIOT B KauecTBe
CJIa0UTENBHOTO, JKEIYETOHHOTO (BBEJIEHHE uepe3 yOACHANbHBIM 30HI) U OOJEyTOJSIIOIIEro
CpeZCTBa MPH Cla3Max >KeI4HOro my3sips. [Ipu napeHTepanibHOM NPUMEHEHUN MarHus cyibdar
okaspiBaeT ycnokausatouiee aeiicteue Ha [IHC. Ilpu koHuenTpanuu mpemnapara B KpoBU 9—


https://youtu.be/29m_aaPGyPQ

10 % nactynaer cHOTBOpHBIA 3¢ ¢ekt, npu 15—I18 % Mr — HapKOTMUYECKOE COCTOSHHE.
Bonpiine KOHIIEHTpay MOTYT BbI3BaTh YTHETECHHUE JbIXaHUS.

B menunube kapOoHAT MarHus, OKMCh MarHusi HNPUMEHSIOT B KayecTBE CPEJCTB,
HEUTpanu3yoIuX COJMSHYIO KUCIOTY JKeTyKa, a TAK)KE KaK JIeTKue caaOuTenbHbIe.

Ilepekuch MarHuMs Ha3HA4alOT B KadyecTBE JE3MH(QUUUPYIOLIETO CpeAcTBa MpHU
JMCTICTICUH, OPOYKEHHUHU B JKEITYKE U MPU MOHOCAX.

AcnaparvHaT, LUTpaT W JPYr'HM€ OPraHU4YeCKUE COJM MAarHusl MCHOJIb3YIT IIpH
u3roropieHun  BAJIoB M JEKapCTBEHHBIX  MpenaparoB C  IIMPOKUM  CHEKTPOM
1e4yeOHONPOPUIAKTUYECKOTO  IeHCTBUS  (XPOHMYECKUH CcTpecc, 3a0o0JeBaHMS CEplIEeHHO-
COCYJIUCTOM CUCTEMBI, MOUYE€KaMeHHast 00JIe3Hb U Jp.)

AHaJIUTHYECKHE peaKuuH V aHAJIUTHYECKOU IPyNIIbI

Peakiuu katnoHos xenesa (1) - Fe?*

Peakmus ¢ rpynmoBeim peaktuBom. FeSO4 + 2KOH= Fe(OH),| + K,SO4

Ocanok Ha BO3mMyxe ObicTpo Oypeer BcneactBue okucienus 4Fe(OH),+0,+2H,0=
4Fe(OH)s3)

Fe(OH), — GaeaHO-3€IeHbIi 0caIoK

Peakuust ¢ rexcounaonodepparom (III) xamus xpacHoit kpoBsHo# conbio K;[Fe(CN)g]
(peakuus papmaxorneiHast)

3FeSO,4 + 2K;3 [FG(CN)6] — Fej [Fe(CN)é] + 3K,S0y4

Fe;[Fe(CN)g] - TeMHO-cHHUI 0caqoK (TypHOYTIEBYIO CHHB)

https://youtu.be/63pnr20lpBw

Peakuuu kaTnoHoB sxenesa (11I) — Fe

Peakuus ¢ rexcarmanodepparom (I11) kanust (KenToit KpOBSHOM COMBIO)
K4[Fe(CN)g] 4FeCl; + 3K4[Fe(CN)g] — Feq[Fe(CN)s]s| + 12 KCI.
Fe4[Fe(CN)g]3- ocamok MHTEHCHBHOTO CHHETO I[BETa — OEpIMHCKAs J1a3yphb
Peakmus ¢ pomanuaom kanus. FeCl; + 3KSCN — Fe(SCN);+3KCl

Fe(SCN); - KOMIUIEKCHOE COeIMHEHUE HHTEHCUBHOTO KPOBaBO-KPACHOTO I[BETA.
https://youtu.be/cwWKChDQa0M

Peakuuu karnonos maruus (II) Peakuust ¢ rpynmnoBbiM peakTHUBOM.
MgCl, + 2KOH= Mg(OH),| + 2KCl

Mg(OH)2+2NH4C1 = MgC12+ 2NH4OH

Mg(OH),- Genblil CTyACHUCTHIN 0CaIOK

Peaxnus ¢ ruapodocdarom Hatpust Na,HPO,. (peakus dhapmakorneiinas)
Mg** +NH4OH + HPO,* — MgNH,PO,| + H,O.

MgNH4PO, - 6emnblit METKOKPUCTAIUTMYECKHUIN 0CaIOK

XapakrepucTuka KaTHOHOB VI aHaIMTHYECKO# rpynnbI:

K mecroil ananutuyeckoil rpymnme oTHOcSTCsA: pacTBopbl cosneid meau (II) okpameHs! B
rosryooi 1isert, kobanbTa (II) - B po30BBIii, HUKES — B 3€JICHBIN.

Xnopuasl, cynib}aTel U HUTPATHI ’TUX KATHOHOB XOPOILIO PACTBOPHUMBI B BOJIE.

I'unpokcuapl KaTHOHOB 3TOH TPYMIBI - Ci1a0ble TPYJHO PAacTBOPUMBIE AJIEKTPOJIUTHI.
I'mapoxcun Cu(OH), HeycTONUNB U NpU HAarpeBaHUM Pa3jlaraeTcsi Ha COOTBETCTBYIOIIUN OKCU
U BOAY.

JU1sl KaTHOHOB IIECTOM IPYMITBI XapaKTepHbl PeaKLUU KOMITJIEKCOOOpa30BaHusl.

['pynnoBbIM peakTUBOM sBIIE€TCS pacTBOp ammuaka. PactBopsl ammuaka ocaxxaatot Co,
Ni, Cd, Cu B Buiec THAPOKCHIOB.

Menpb, pTyTh U KOOAJIbT UMEIOT NEPEMEHHYIO CTENEHb OKHUCIIEHHUS, MO3TOMY ISl HUX
XapaKTEepHbl OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

[IpuMeHeHHe B MEIUIMHE U 3HAYEHHE JUIS OPraHu3Ma HUKess Ni2*

Cunraetcs, 4To OHONOrHYecKasl poJib HHUKEJNs 3aKII0YaeTcsl B y4acTUU B CTPYKTYPHOMH
OopraHu3anuu U GyHKIHOHUPOBAHMHM OCHOBHBIX KileTouHbIX KomnoHeHToB — JIHK, PHK u Oenxa.


https://youtu.be/63pnr2OIpBw
https://youtu.be/cwWKChDQa0M

Hukens urpaer onpeneneHHyo pojib 1 B TOPMOHAIBHOU peryJisiuu opranusma. Hukens
yTHETaeT JeWCTBUE aJjpeHaIHa, CHIKAEeT apTepUaIbHOE JaBJIeHHE, OKa3bIBaeT yCIIOKaUBAaIOIIEe
JEICTBUE HA IEHTPAJIbHYIO HEPBHYIO CUCTEMY.

[IpumeHnsieTcs Ipu U3TOTOBIEHUU OPEKETCUCTEM, TPOTE3UPOBAHHH.

AHanutudeckue peakiuu VI ananutuueckoil rpynmsl:

Peaxmuu karronoB menu (I1)

Peaknus ¢ menousto . CuSO4 + 2KOH= Cu(OH),| + K,SOq4

Cu(OH); — romny6oi#t ocamox Ocagok pacTBOPUM IpH AEUCTBUU KOHUEHTPHUPOBAHHOIO
pactBopa ammuaka: Cu(OH), + 4NH;=[Cu(NHj3)4]OH,

Peaknus ¢ rpynmoBeiM peaktuBoM CuSO4+ 4NH;=[Cu(NH3)4]SO4

[Cu(NH3)4]SO4 - KOMIUIEKCHOE COSTMHEHUE CUHETO I[BETA.

Peakuuu katuonos prytu (1I)

Peaknus ¢ menousto (peakius dapmakoneiinas). Hg(NO;), + 2KOH= HgO| + H,O +
KNO;

HgO — ocanoxk xenroro nsera

Peakuus ¢ nonunom kanus. Hg(NOs), + 2KI= Hgl,| + KNO;

Hgl,- ocagok kpacHoro nseta. Ocajok JIErKO pacTBOPUM B M30BITKE PEaKTHBA C 00pa30BaHUEM
6ecueTHol koMIutekcHoi conu: Hgl,+ KI=K,[Hg

2. IIpakTH4YecKkHe 3a/laHMsl Ha COCTaBJICHHE YpPAaBHEHUN peakuuil OOHapyKEHUs
katnoHoB [-VI rpynn v aHHOHOB, B T.4. B MOJIEKYJISIPHON U HOHHOM (popmax.

Hon

Ha 6enyto canderky npoauin HoJ, MONBITATUCH BBIBECTH €0 ¢ HOMOILBIO 0TOeINBaTENs
«IIepcoinby», 3aT€M XJIOpHAsl U3BECTb, HO MIATHO HE UCYE3JIO.

1) YtoObl ynaiuTh MATHO, KAKOE CPEACTBO HAI0 HCIOJIB30BATHCS C OKUCIUTEIbHBIMU
WJIM BOCCTAaHOBUTEIbHBIMU CBOMCTBAMU?

2) Hanummre kaueCTBEHHYIO pEaklLMIoO Ha ollpeseseHue oaa?

3) Hanumure npuMeHeHue iioga B ObITY.

JTajI0OH OTBeTA:
1) C BOCCTaHOBUTEIILHBIMUA CBOWCTBAMHU

2) 1. KauecrBennas peaknus. 0,2 T cyOCTaHIIMM HarpeBaloT B MPOOHMpKe, 0Opa3yroTCs
(uoseToBBIC TIAPHI, WO KOHJICHCUPYETCS Ha CTCHKAX.

2. KauectBennas peaknus. 0,5 r cyOCTaHIIUM SHEPTUYHO B30ANTHIBAIOT B TeUeHUE 1 MUH
co 100 mu Bozpl. [TosmyueHHBIN pacTBOP T0OJIKEH OKPALIMBATHCS B CUHUM LIBET TP MPUOaBICHUN
OJIHOM Kartu pacTBopa kpaxmaina. [Ipu KunsueHuu okpacka ucue3aeT U BHOBb HOSBIACTCS MpU
OXJIKICHUH.

3. Momuctsiit muan. 0,75 r cy6eTaHmmy pacTHpaioT ¢ 30 MJI BOABI U (GHIBTPYIOT. 10 M
¢unbTpara 00€CHBEYMBAIOT PACTBOPOM CEPHHUCTOHM KHCIOTHI, MPUOABISAIOT | Kario pacTBopa
xene3a(ll) cynbdara B cepHoit kucnore, 1 kammo 3% pactBopa sxene3a(lll) xnopuna u 0,5 mn
10% pactBOopa Hatpus ruapokcuaa. CMech HarpeBarOT W MOJAKUCISAIOT XJIOPUCTOBOJIOPOAHOM
KHCJIOTOM pa3BefeHHOU §,3%, HE TOIKHO MOSBIATHCA CUHEE OKPALIMBAaHUE.

KavecTBeHHast peakiiys Ha HOIU-UOH:
1) muTpar cepebpa BbIIEISIET M3 HMOAWUIOB CBETIO-KENTHIH TBOPOXKUCTBIA OCAIOK
cepebpa:
KI+ AgNO;= Agl| + KNO;3
I'+Ag"=Agl|
Ocamok He pacTBOpseTcs B a30THOM KHUCIOT€ W pPAacTBOPE aMMHaKa U IUIOXO
pacTBOpSIETCSl B paCTBOPE THOCYJIb(daTa HATPHSI.



2) XiopHas BOJa BBIAEISICT W3 PACTBOPOB HOAMIOB CBOOOMHBIN 1O, KOTOPBIiA
OKpAIlIMBAaET CEepOyIJIepo]l WIH XJIOpodopM B KpacHOBATO-(HOJIETOBBIA IBET, a pPacTBOP
Kpaxmasa — B CHHHM.

Cl,+ 2Nal =2NaCl + I,

3) Xnopun xene3a (I1I), konu. HySO4 1 HekoTOpbIe ApyTrye OKUCIUTENH OKUCIISAIOT HOH I

710 cCBOOOHOTO M0/1a; HATIPUMED:
2FeCl; + 2KI = 2FeCl, + 2KCl1 + 1,

4) Ha #io MmonekyJIsipHBIi — JeiicTBHE Kpaxmasla — CHHee OKpallliBaHUE.

3) Ana nesundexuuu, a1 oOHapyKEHUsI KpaxMasa B IPOAYKTaxX MUTaHUs, MHTATSIUHA C HOJ0M

npu 60JIC3H}IX BCPXHHUX AbIXATCIbHBIX HYTGI\/'I, IJId TOJIOCKAaHUA TIpH 3a6OHeBaHI/I}IX ropiga "
TIOJIOCTH PTa.

[Touemy B Kutae 601pHBIX 3000M U3/1aBHA JIeHaT 30JI0H MOPCKUX T'yOOK?
Nudopmanus-noackaska. EsxenHeBHBIM mpueM HEOONBITUX 103 COCIWHEHMHM HOAa MOMOTaeT
n30aBUTHCS OT 300a. Mopckue ryOKku, Mopckas kamycra Ooratel Homom. [Toatomy B Kutae u
SnoHun 60JIHHBIX 3000M M3/1aBHA JIEUaT 30JI0H MOPCKUX T'yOOK.

3aganue. Bpiuuciure, CKOIBKO TPaMMOB MOPCKOM KamyCThl HEOOXOAMMO ChEAaTh
€XKeCyTOUHO JUIsl TOTO, YTOOBI BOCIIOJIHUTH CYTOYHYIO OTpedHOCTh (800 Mr) opranusma B oze.
B 100 r Mmopckoii karycTsl coepkaHue ioga coctasisiet 250 mr.

JTaJIOH OTBeTA:

100 r — 250 mr

X r—800mr

X=320r

Coenunenusi cepbl

Ha 3aHsATHAX XMMHUYECKOTO KpPY’KKa ydallluecs UCCIIEI0BaIu MPOCTOE BEIIECTBO KEITOTO
1[BETa, HEpAacTBOpUMOE B Boje. [Ipu cxxuranmm 3Toro BemiecTBa B KUCI0poae 00pa3oBalics Ta3 ¢
pe3kum 3anaxom. Korga ra3 pacTBOpsiiM B BOJE, NOJIy4asCs pacTBOpP, B KOTOPOM OKpacka
JaKMyca CTaHOBWJAach KpacHou. Ecim ke B koi0y C razoM HaJdMBajId pPacTBOP THUIAPOKCHIA
HaTpus, TO 3amax raza ObICTPO MCUE3al.

Onpenenure cOCTaB UCCIEAYEMOTO BEIIECTBA U 3AMUIINUTE €r0 Ha3BAHUE.
CocraBbTe 3 ypaBHEHUS PEaKIUi, KOTOpHIE OBLIM TMPOBEACHBI yYAIIUMHUCS B TIPOIECCE €ro
pacno3HaBaHUs

ITajI0H OTBETA:
S —cepa
S+ 02 — SOz
802 + HQO — HzSO3
802 + 2NaOH — Na2803 + HzO

1. Haunnaromuii 1a00opanT OMOXUMHUYECKOM TabOpaTOpHK MPUTOTOBUII AJIsl IPOBEICHHUS
aQHAJIM30B PACTBOPHI XJIOPUIOB HATPUS, MATHUS M1 AMMOHUS, HO 3a0bLT MPUKIIEUTh 3TUKETKH Ha
CKJISIHKM C pacTBopaMu. Kak onpenenuTs, Kakoe BEIECTBO HAXOUTCS B KaXI0M U3 CKIISTHOK?

JtasioH oTBeTa: CienyeT BOCIIOJIb30BAThCS PEAKIIUSAIMU Ha KATHOHBI:
MgCl, + 2NaOH = Mg(OH), + 2NaCl,
NH,4C1 + NaOH = NH; + H,0 + NaCl,
pactBop NaCl okpammBaet 1ams B )KEITHIN [BET.



2. Ha xakoli u3 noHOB nepBoi aHanutndeckoil rpynnsl geiictByeT Naz[Co(NO,)s]?
Hanwmire ypaBHeHHE B MOJIEKYJISIpHOW, HOHHOH (opme.

JTaJIOH OTBeTA:

Naz[Co(NO,)e] + 2KCl = K;Na[Co(NO;)s]| + 2NaCl (;xenTslii ocaox).

3Na" + [Co(NO,)s]* + 2K* + CI' = K,;Na[Co(NO,)s]| + 2Na* + 2CI

Na® + [Co(NOy)e]* + 2K" = KyNa[Co(NO)s]|

3. Vkakurte xapakrepHbie peaknuu Ha HoH NHy © . CocTtaBbTe ypaBHEHHS 3THX PEAKIIHiA.
JTaJIOH OTBeTA:

1. JleticTBue menouei
noHbl aMMoHus pearupyroT ¢ NaOH u KOH nipu HarpeBaHuu ¢ BbIJICJICHUEM aMMHUAKa:

NH4++ OH =H,0 + NH3T

AMMHaK onpezenseTcs Mo 3anaxy Wi 1o OKpaluBaHUIO BIAXKHOM JaKMyCOBOM Oymarm.

2. [letictBue maruus okcuna MgO

MgO + H,0 = Mg(OH),
NH," + Mg(OH), = H,O + NH;3?1
MgO BblAENIsSET aMMHAK U3 COJIEH, KaK M LIEJI0UM, HO HE pa3jiaraeT JIeTy4yue OCHOBAHUS. 3aTeM
no6aBisiroT pactBop Nas[Co(NO;)s].
2NH," + Na' + [Co(NOy)e]*" = (NH,),Na[Co(NO)s] |

o0pa3zyeTcs KeNTbIi 0CaT0K.

3. HeiictBue peaktusa Heccnepa Ky[Hgly] + KOH
o0pasyeTcst KpacHO-Oyphlid WK KeATO-OyphIid 0caZoK Hoauaa:

NH," + 2[Hgl4]* + 40H = [Hg,NH,0]1} + 71 + H,O

4. Peakuust coneli aMMOHMSI IIPU HATPEBaHUU

Conu neTy4ux KUCIOT Pas3yiaratoTcsl MOJHOCTBIO:
NH,4CIl = NH;31 + HCI
Conu HeleTy4YHx KUCIOT pa3yiaraloTcsl Y4aCTUYHO:
(NH4)ZSO4 = NH3T + NH4HSO4

Tema 7.2. O0OHapyKeHUEe OPraHMYECKUX BeleCTB OTAEJbHbIX KJIACCOB C MCNO0Jb30BAHUEM
KauyeCTBEHHbIX PeaKnuid
1. JIa6opaTopHnasi pab6ora Ne9 (Ha BIOOD):
— KauecTBeHHbIE peakliiy Ha OTAENIbHbBIE KJIACCHI OPraHUYECKUX BEIIECTB;
— KauecTBeHHBIN aHATU3 OPraHUYECKUX COSAMHEHUN TI0 (PYHKITMOHAIBHBIM TPYIIIIaM.

JladopaTopnasi padora Ne9
«AnenTuukanmuss OpraHuvYecKuX CoOeJMHEHNH OTACJbHbIX KJIACCOB»
Heab: 3akpenieHue 3HaHUM 0 MeToAaX UACHTU(DUKAIINI OPraHUYECKUX COCTUHEHUI.
Kparkas Teopus:
I: AJ'H))IGFI/II[I)I M KCTOHBI — KJIACC OPraHN4CCKUX COGI[I/IHGHI/Iﬁ COoACpIKAIMX AJIbACTUAHYIO
Y KETOHHYIO I'PYIIIY COOTBETCTBEHHO.
'e) @)

R R R H
KeronHas rpynna AunpaeruaHas rpynmna



R — ankunpHasg rpynna
IMoay4yenne:
l. OKI/ICJ‘IGHI/IG CHI/IpTOBZ

)\ [O] )L
2. BOCCTaHOBJ'IeHI/Ie KHUCJIOT:

A

II: VYrnesombl — KiIacC OPraHUYECKUX COCAVHECHUM. KapOOHMJIbHYIO TPYIHILY U
HECKOJIBKO TMIAPOKCWIBHBIX rpymm. Ha3Banue 3TOro kiaacca COCIUHEHMM IMPOUCXOIAUT OT CIIOB
«THIpaThl yIIEpOaay.

Metoabl moJiydeHHMsi: W3 TNPHUPOAHBIX MCTOYHUKOB: CaxapHas CBEKJA, CaXapHbII
TPOCTHUK.

Knaccudukanus yriesosos
MoHocaxapusl Jucaxapubl ITonucaxapuael
I'mroko3a Caxapasa Kpaxman
®pykro3a JlakTo3a Lemnronosa
OH OH OH 0]
P o OH
HO HO
OH OH OH OH
I'moxo3a ®pykro3a
HO (0]
OH
HO O
OH OH
o)
HO
OH
OH
Jlakto3a

III: KapOoHOBBIE KHCIOTHI - KJIACC OPTaHWYECKHX COCJIMHEHHH, MOJEKYJIBbl KOTOPBIX
coJiepKatT OJTHY WJIM HECKOJIBKO (DyHKIIMOHATBHBIX KapOOKCHIbHBIX rpynn - COOH.



IHony4yenne:
1. Oxucnenme aJ'II),ZIel"I/I)IOBI

)L“” A

anponm conei Kap6OHOBLIX KHCJIOT:

0]
+ HCI > )J\ + NaCl
R OH

R ONa

IV: benku - BBICOKOMOJICKYJISIPDHBIC OPIraHUYCCKUEC BCIICCTBA, COCTOAIIHNC U3 am,(pa-
AMHWHOKHCIIOT, COCIMHEHHBIX B LCIIOYKY HCHTI/II[HOfI CBA3bIO.

O
HaN
OH
AMUHOYKCYCHasi KUCJIOTa
(I'muuun)
HoN o]

OH

HeﬂTl/IL[Haﬂ CBsA3b
Oo6opynoBanue: TpOOUPKHU, TUTIETKH OJJHOPA30BBIC, MIEKTPUUECKAs TUTUTKA.
PeakTuBBI: YKCYCHBIN anbaerui, HUTpaT cepedpa, aMMHayHasi BOJIa YKCyCHasl KUCIIOTa,
BOJHBIM pacTBOp KpaxMmaja, CIIMPTOBOM pacTBOp MOJa, pacTBOP TMAPOKCHAA HATpUS,
pacTBop cyibdara Menu.

Xoa paGoTsI:
Tao6u. 2.

Ne | YUro nenann? Yro YpaBHeHHE peakuu BriBOo1BI
HaOroganu?
1 | 1. KagectBenHas peakuus | Beimanaer CH;COH+Ag,[NH;3],0=Ag+ | B XoJ1e
Ha aabJeTUIbI 0ocaJloK peaxkuuu Ha
cepebpa Ha +CH;COOH CTEHKE
B npoGupky Hammnm 2 6
Y CTEHKax IpOOHPKU
mi 1% pacteopa MPOOUPKH. BBINIAZAET
HuTpara cepedbpa AgNO 0CaI0K
3 ¥ HEOONBIIINMHU cepebpa B BHIIE
MOPUUSAMHU J00aBUIH 3epKaa.

10% ammuayHyo BOAy
NH40H no nonxoro
pacTBOpeHust
oOpasyromerocst ocajaka
okcuaa cepedpa. K
MOJIyYEHHOMY PacTBOPY




IpWIWIN 1M,
YKCYCHOTO aJIbJACTHA
Harpenu conepxxumoe,
Bpamas mpooupKy
BOKpPYT ITUITAMEHA
HarpeBas HE THO, a
CTCHKHU.
2. KauecTtBenHas peakuus | PacTBop B xoze
Ha Kpaxmalg OKpaIlInBaeTC peaknuu
B Bommbii  pacteop | 1B CUHUI KpaxMajia C
Kpaxmana no6asum | 1BET- noaoM
CIIMPTOBOM pacTBop obpasyercs
fora. KOMILIEKC
CUHETO I[BETA.
3. KauecTBeHHast peakius 2CH;COONa+H,S0,4 = B xoJie
Ha YKCYCHYIO KHCJIOTY. IosiBiseres 2CH;COOH+Na,S04 peakiuu
. o TUAPOIH3A
K narpuesoit conu pe3xkuu  3amnax coiﬁ <CVCHOI
YKCYCHOM YKCYCHO# KHCHOZH Y
KHUCIIOTHI(aneTar HaTpus), | KHCIOTBI. Bbmeme'Tcﬂ
no0aBwIIN Hetyuas
KOHIIEHTPHUPOBAHHYIO coveras
CEpHYIO KUCIIOTY. znciOTa
IlosiBnsieTcst
pe3kuit
pasapaxkarolu
i 3amax.
4. buyperoBa peaxius HoN B xoJze
(KauecTBeHHas peakius PactBop o peakuuu
Ha OemKn). : JIeHaTypaluu
OKpaHII/IBaeTCﬂu N +  Cu(OH), > Goca .
K 1 mn uccnegyemoro B (uoeToBblii T —
pacTBOpa OeJka JoJauBaroT | IBET. o MI::,uny pacTBop
1 m110 %

HaN OKpAIIMBAETCS
pacTBOpa CUAPOKCHIA B (uoeToBbIii
Hatpus (NaOH) u 2-3 HoN NH: | et
ka1 %
pacTBopa cyJsbdara / O\ /O—

AN/
H,N NH,

OO0mmii BHIBOA: B JIAHHOH J1abopaTOpHOW pPabOTe MBI HAYYMIIMCh KaYECTBEHHO OMPEICIIUTH
pa3IMYHbIEC TUIIBI OPTaHUYECKUX COCIMHEHUN C MOMOIIbI0 KaY€CTBEHHBIX PEAKIUH.
Bonpocsl u 3aganus:

1. Hapucyiite nepBuuHy0, BTOPHYHYIO, TPETUYHYIO CTPYKTPHI OeIKa.


https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82_%D0%BC%D0%B5%D0%B4%D0%B8(II)
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82_%D0%BC%D0%B5%D0%B4%D0%B8(II)

2. Yro Takoe OmypeToBa peakiuus?

3. B 4ém omimune KETOHOB OT aJIbIETHUIOB.

2. [IpakTHyeckue 3aJaHUS HAa COCTABJICHNE KaU€CTBEHHBIX PEAKINI 0OHApYKEeHUs

OpTaHUYCCKUX CO€UHEHMI

1.YcraHoBHUTE COOTBETCTBUE MEKY PEaruPyIOIIUMH BEIIECTBAMU U IPU3HAKOM
MPOTEKAIOIIEH MEKy HUIMH PEaKITNH: K KaXI0H Mo3ulinn, 0003HAYeHHON OYKBOH, MOI0EpHTE
COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUCHHYTO IIU(PPOH.

1)

Pearupyromue Bemectsa

IIpusnak peakuuu

A) 3TUIEHITIMKOJIb U HATPUM

b) 6enzanpaerun u ruapokcun meau (1)
B) OytuH-1 n aMMHuadHbII pacTBOp OKCHIA
cepebpa

I') stunenrnukons u ruapokcua meau (11)

1) nosiBnenne (puoseTOBOro OKpalluBaHUs
2) oOpa3oBaHUE IPKO-CHHETO PACTBOPA

3) oOpa3oBaHue GeOro ocaaka

4) BeIIENIEHNE OECIIBETHOTO Ta3a

5) obpazoBaHuEe KUPIMTUIHO-KPACHOTO OCAKa

2)

Pearupyromue Bemecrsa

IIpusHak peakuuu

A) stunenriaukons 1 Cu(OH),
b) nenren-2 1 KMnOy4 (HY)
B) stanans u Cu(OH),

F) IIPOIECH U Bry(somn)

1) obeciiBeunBanue pacTeopa

2) pacTBOpEeHHE OcajJika ¢ 00pa3oBaHUEM
CUHETO pacTBOpa

3) obpa3oBanue 6e0ro ocaaka

4) BBIZICTICHUE Ta3a

5) oOpa3oBaHKMe KHPITUIHO-KPACHOTO OCAIKA

3)

Pearupyromue Bemecrsa

IIpu3Hak peakuuu

A) yKcycHast KHCJIoTa ¥ Zn

b) xnmopun metunammonus u AgNOs(p-p)
B) nponanoBas kucnota (p-p) 1 KOH(p-p)
I') 6yranaunon-1,2 u Cu(OH),

1) pacTBOpeHHE )KEITOTO OCaIKa

2) BbIAeNIeHUE OECI[BETHOTO ra3a

3) pacTBOpeHHE OCaJIKa U MOSIBIICHUE CUHEH
OKpAacKH pacTBoOpa

4) BUIUMBIC IPU3HAKU PEAKIIUN OTCYTCTBYIOT
5) obpazoBanue 6en0ro ocajaka

ITAJIOH OTBETA:

1)—
A b B I
4 5 3 2
2)—
A b B I
2 1 5 1
3)-
A b B I
2 5 4 3




2. B HemoAnMcaHHBIX TPOOUPKAX HAXOASTCS: alleTaIbJICT I, TeKCaH, BOJAHBIE PACTBOPHI
TIIIOKO3BI 1 copOuTa. Kak ¢ ToMoIpI0 0JJHOTO peakTHBa paciio3HaTh STH BemlecTBa?
JTaJIoH oTBeTa: amMmMHuauHbIil pactBop [Ag(NH;3),]JOH

Pa3nen 8
Xumusi B ObITY U IPOU3BOICTBEHHOI 1eITeIbHOCTH YeJI0BeKa
Keiic (c yuetom Oyaymieit mpodeccHoHaANbHOMN AeITeTbHOCTH) Ha aHAIH3 HHPOPMAITUH O
NPOM3BOJICTBCHHOM IESITEILHOCTH YEJIOBEKA, CBA3aHHOMN C IMepepabOTKOM U MOJydeHHEM
BEIIIECTB, a TAK)XKE C IKOJOTHIECKOH O€30IaCHOCThHIO.

Paznen 9.1. UcciienoBanue U XUMHYECKNH aHAJIN3 00beKTOB Ouochepbl
Tema 9.1.1. OcHOBBI 1200pAaTOPHOI NPAKTHKH B NPO(EeCCHOHAIBHBIX J1a00paTOpHsAX

1. JTaboparophas pabota « OCHOBBI JJaOOPaTOPHON MPAKTUKI.

2. TUMoBBIE PacYETHI IO TEMATUKE IKCTIEPUMEHTA.

3. 3ajaun Ha BEIYUCIICHUE CPETHETO 3HAYCHHUS IKCTIEPUMEHTAIBHBIX TaHHBIX, TIOTPEIIHOCTH.

4. IlpencraBieHue pe3ysbTaTOB HKCIEPUMEHTA B pa3indyHoi (popme (tabmuua, rpaduk, oTyer,
JOKJIa 1, IPE3CHTAIIHS ).

Tema 9.1.2. XumMuvecKkuii aHaJIu3 MPod BOJbI
1. Tect «CBoOlCTBa U COCTaB BOJBDY.
1. Camoe pacipocTpaHEHHOE BEILECTBO HA 3eMJIE:
a) MeCoK
0) riuHa
B) BOJIA
T') KUCIOPOJT
2. ®opmyia BOABL:
a) NO
6) H,O
B) H203
r) HO,
3. MosnsipHast Mmacca OJTHOM MOJIEKYJIbI BOJIBI:
a) 18
0) 18 r/mMmomnB
B) 181
r) 32
4. Xumuueckas CBsI3b B MOJIEKYJIE€ BOJIBI:
a) HOHHAas
0) KOBaJIeHTHAs TOJISIpHAs
B) KOBAJICHTHAsI HETIOJISIPHAS
T') BOJIOPOIHAS
5. TemnepaTypa KuneHus: BOJIbI:
a)0°C
0)4°C
B) 100 °C
r) 200 °C



6. KakoBbl OCHOBHbBIE CBOMCTBA y BOJIBI:
a) MPO3pavyHOCTh, COJICHOCTh
0) HETOCTOSTHCTBO (POPMBI, TEKYUECTh;
B) 0€CLIBETHOCTb; MYTHOCTb.
7. YTO MpOUCXOAMT € BOJOM npu TeMriepatype Huxke 0°C?
a) 3aKUMaeT
0) ocTtaercs B KHUIKOM COCTOSSHUU
B) 3aMep3aeT
8. UTo mpoucxoauT ¢ BOAOW IpU 3aMep3aHun’?
a) pacimpsieTcs
0) cxxuIMaeTcs
B) ocTaeTcs 0e3 U3MCHCHU
9. Io xakoii mpuuMHE Je]l HE TOHET?
a) TOHKHI
0) jerde BOJIbI
B) IIPO3pAYHBIi
I') KPacHBBIii
10. Coneprxanuie BoJIopoja B BOJE:
a) 89%
0) 2%
B) 11%
r) 20%

11. B mporecce B3amMOJICHCTBHS JBYX BEHICCTB OOpPa30BAIMCH THAPOKCUJ KU H

Bojopo. Kakue BemecTBa BCTyHUIN B PeaKIUIO?
a) KaJui ¥ BOJa;
0) OKCHJT KaJIUsI M BOJIA;
B) KaJIUW U COJIIHAS KUCTIOTA,
T') OKCHUJ] KQJIUS U COJISTHAsI KUCIIOTA.
12. BoibepuTe BeliecTBa, ¢ KOTOPHIMH BCTYIIAET B PEAKITUIO BOJA!
a) SO;
6) Cu
B) Na
r)C
n) Si0,
e) CuO

ITaJIOH OTBETA:

2 3 4 5 6 7 8 9 10 11

12

B 3] §) 0 B 0 B a §) B a

aB

2. 3ananune «XUMHUYECKHA COCTaB BOBI, THUI BOJBI M CIIOCOOBI €€ NMPUMEHEHHS» (C

HCITIOJIb30BAHUEM HOPMATHBHBIX I[OKYMGHTOB).

1. Bona HeHTpaHHSOBaHHOﬁ CHUCTCMBI BOI[OCH8.6)KCHI/IH HUMECT CIICAYIOIINEC ITOKA3aTCIIN:

MPUBKYC - 2,5 Oana;
MYTHOCTb - 1,7 mr/m;




3amnax - 3 6ana.
JlaliTe THTHEHUYECKYIO OLIEHKY OPTraHOJIEIITUYECKUM CBOMCTBAM BOJIbI

Jtason orBera: OpraHoleNnTUYECKUE CBOWCTBA BOJbl HE  COOTBETCTBYIOT
TUTHEHUYECKUM HOpMaM

2. Bona u3 apTe3naHCKol CKBaKUHBI UMEET CIIAYIONIUE TTOKa3aTelu:
cyxoi octatrok - 1100 mr/m;
XJIOpuAbI - 250 mr/m;
cyabdarsl - 420 mr/m;
¢Top - 1,3 mr/m;
HUTpATHI - 13 Mr/i;
xKenes3o - 0,3 Mr/i;
J)KECTKOCTD - 7,8 MMOJIB/II.
JlaiiTe TUTHEHUYIECKYIO OIEHKY XUMHUISCKOMY COCTaBY BO/IbI
ITAJIOH 0TBeTAa: XMMUYECKHE CBOMCTBA BOJbI HE COOTBETCTBYIOT TUTHEHUYECKUM
HOpMaM

3. Bosa 13 BOJONIPOBOIHOM CETH UMEET CIICAYIONINE TOKA3aTeIIH:

obmiee MukpooHoe uncio - 50 B 1 mu;

3amnax - 2 0ajia;

OCTaTOYHBIH xJ10p - 0,4 Mr/m.

JaiiTe 3aKiIF0U€HIE O BO3MOKHOCTH HCIIOJIb30BAHMSI BOJBI IS TUTHEBBIX ENICH.
JTajioH oTBeTa: Boay MOXHO HCIIONB30BaTh IS MUTHEBBIX IeIei

4. Bosa ieHTpaIM30BaHHOTO BOJJOCHAOKEHHSI HMEET:
o01ree MUKpoOHOE uucio - 86 B 1 mur;
OCTaTOYHBIN Xj10p - 0,1 mr/m.
JlaiiTe rUTHEHNYECKYIO OIEHKY BOJIBI B SMTUAEMHOIOTMYECKOM OTHOIICHUN
Jrajsion oTBera: Boga B ANUAEMHOJIOTMYECKOM OTHOIIEHWH HE COOTBETCTBYET
TUTUEHUYECKUM HOpMaM

3. IIpakTUKO-OpPUEHTHPOBAHHbIE TEOPEeTHYECKHUE 3aJaHUS HA COCTAB BOJABI U CITOCOOBI
BBIPOKECHHSI KOHIICHTPAIMI, W TIEPECUYeT KOHIICHTpaluid (C HMCIOJb30BaHUEM HOPMATHBHBIX
JIOKyMEHTOB).
3aganue 1. KoHTposb KauecTBa MUTHEBOM BOJIbI

9TaJIOH OTBETA:

KoHTposib kauecTBa BOABI IPOBOJUTCS HAYMHASI C HICTOYHUKA BOJOCHAOKEHHS, 3aTeM Ha
BOJIONIPOBOIHBIX COOPYKEHHUSAX M 3aKaHYMBACTCS TOYKAMHU BOJOpa3zdopa T.e. BOAOIPOBOIHBIMU
KpaHaMH XOJIOJHOW WM TOpsYei BOJOW B KWIBIX JoMax, kade, OOJbHHMIAX, AETCKUX cajiax,
IIKOJIaxX U T.J.

[TutbeBas Bozda, MmogyyaeMasi HaCeJICHUEM JIOJDKHA:

. UMETb OJIarONPUSATHBIE OPTaHOJICITHYECKUE CBOIICTBA
. OBITH OE3BPEIHOIM 110 XUMUYECKOMY COCTaBY

. OBITH 0€30IACHOM 110 MUKPOOHOJIOTHIECKOMY COCTaBY
. HE COJIepKaTh PaJHOAKTUBHbBIX BEILIECTB.

3ananue 2. Kak OlleHMBAIOTCS OPraHOJIENTUYECKHUE CBOMCTBA BOIBI
JTaJIOH OTBeTA:



OpranosenTHuecKre CBOMNCTBA BOJIbI OLIEHUBAIOTCS 10 HAJIMUUIO B BOJIE BKyca
(mpuBKyca), IBeTa, 3araxa 1 CTENeHH NMPO3PavYHOCTH WU MyTHOCTH.

4. JlabopaTopHasi padoTa Ha BbIOOD:
— OuucTKa BOJIBI OT 3arpsi3HEHUN;
— Omnpenenenve pH Bojbl U ee KUCIOTHOCTH;
— Omnpenenenure XeCTKOCTH BOJIBI U CITIOCOOBI €€ YCTPaHEeHUS

Tema 9.1.3. XuMu4ecKuii KOHTPOJIb Ka4eCTBA NPOAYKTOB MM TAHUSA
1. Tect «Oprannueckne 1 HEOPraHUYECKUE BEIIECTBA, BXOAIINE B COCTAB MIPOIYKTOB
IIUTaHUA).

1. Buramun «B2» OTCYyTCTBYET B MPOAYKTAX:

A. MoJIOKE
B. s6mokax
B. kedupe
I'. ceipe
2. IInmeBpIM HCTOYHUKOM BUTaMHHA «B6» sBIseTcCs:

A. priba
b. msco
B. neuensn
I'. moacoaHeYHOE MacCIo
3. Cyto4Has moTpeOHOCTh 3JJ0POBOTO YEJIOBEKA B )KHIKOCTH COCTABIISACT (B JTUTPAX):

>

1

1,5-2
2,5

3

= W

4. Z[J'IH Hpoq)HHaKTHKH TUIIOBUTAMMHO30B B 3MMHE-BECEHHUI nepuoa IMpoOBOAAT

HCKYCCTBCHHYIO BUTAMUWHUN3AIIUIO HAIIUTKOB YalllC¢ BUTAMUHOM:

A A
b.B
B.C
r.a
5. OCHOBHBIMU UCTOYHHKAMU KAJIBIIHS B MUTAHUU YEJIOBEKA SIBIISTFOTCS:
A. MOJIOKO
b. kepup
B. priba
I'. TBOpoOr
6. OCHOBHBIMU UCTOYHHKAMU BUTaMHUHA P sSBISIOTCS:

A. 9epHasi CMOpOAMHA
b. ms1co
B. nurpycossie
I'. GanaHbI
7. OCHOBHBIM UCTOYHHKOM BUTAMUHA A - PETUHOJIA SIBJISETCS:

A. pbIOuii xKup
b. macno ciBoyHOE
B. siia
I'. MmopxoOBB
J1. mepen cnaakuii KpacHbIN
8. [IpoiyKThI SBISAIOIIKMECS HICTOYHUKOM BUTamMuHa C:



A. 4epHasi CMOpO/IHA, LINTPYCOBBIE
b. mmennyHbi xi1eo
B. neuens
I'. kpymbt

9. ITponykTel, OOraThie yraeBOAaMU:
. CBIp U CMETaHa
. MOPKOBbB U THIKBA
. MSICO U OpeXH

- W o >

. TpuOBI U pacoip
10. Kaxkue Bemectsa HE BxonsaT B coctaB nuinu?
. BUTAMUHBI
. Oenku
. )KEJITKH

- W o >

. YTJIEBOJIBI
11. Kakue BemecTBa NpuaaroT ClIaJKUN BKYC MPOIYKTam?

. benku

. JKUPBI

. YTII€BOIbI

. BUTAMUHBI

W T

12. OcHOBHBIE HUIIIEBLIE BEIIECTBA — OTO
A. 6enKy, MUKPOAJIEMEHThI, BATAMUHBI
b. 6enkwu, ®upbl, OBOIIN
B. 6enku, *KUPHI, yTIIEBOIBI
I'. peiba, PpyKTHI 1 OBOLIH
13. Kakoe 3HaueHue A1 Opranu3Ma uMeeT Keye30?

A. ydacTByeT B 00pa30BaHWU KOCTHOM TKaHU;
b. HeoOxoaumo ISt e TENBHOCTH HEPBHOM CUCTEMBI,
B. ygacTByeT B 00pazoBaHMH reMOTJIOOMHA KPOBH;
I'. ydgacTByeT B perympoBaHHH BOJHOTO OasiaHca.
14. Kakue npoyKTbl 60raThl Kaiabluem?
A. MOJIOYHBIE
b. msicHbIe
B. x1€600y104HbBIC

ITaJI0H OTBETOB:

1 2 3 4 5 6 7 8 9 10 11 12 13 14

b B B B A B I A b B B B B A

2. [IpakTHKO-OPMEHTHUPOBAHHbIE 3aIaHUSA 10 KYJIMHAPHON TEMATHUKE.

1. YToOBbl MPUTrOTOBUTH MOJOYHBIM KOKTEWIb, B MUKCEp MOJOXKMIU 250 I MOpPOKEHOTO
xupHOCTBIO 10% 1 nobaBmin 350 T Mosioka >kUpHOCTHIO 6%. OnpenenuTs NPOLEHT )KUPHOCTH B
IIOJIyYEHHOM KOKTEHIIE.

9TanoH oTBeTa: 7,67%

2. benszoar HaTpusi — HaTpueBas COJb OCH30WHOW KHCIOTBI — HCIIONB3YETCsS Kak
KOHCEpPBaHT B IIPOU3BOJCTBE TIa3WPOBAaHHBIX HamUTKOB. Ormpenenure wmaccy OeH30MHON
KHUCJIOThI, KoTopas npopearupyer ¢ 100 rpammamu 10%-ro pacTtBopa ruapoKcHia HaTpHs €
oOpaszoBaHHeM OEH30aTa HATPUS.




rtajgon orBera: 30,51

3. Ilpu Bbileuke W3AENUN U3 TeCTa MUTHEBYIO COJY «TacsiT» YKCycoM. Paccuuraiite,
Kakass Macca 9%-HOro pacTBOpa YKCYCHOM KHCIOTBI MOTPEOyeTCs IJisi «TralleHHs» MUTHEBOU
conbl Maccoit 10 .

JTajioH oTBeTa: 79 1

4. B npoMBIIUIEHHOCTH NPU CHIUPTOBOM OpoxkeHHH 360 KT TIIIOKO3bI [TOJIy4atoT MULIEBOM
STUIIOBBIN cnupT. Paccunraiite Maccy oOpasyromierocs NpoayKTa.
JTajIoH oTBeTa: 184Kr

5. B BHHOAENNU UCTIONB3YETCSI CIIUPTOBOE OpOKeHHE TIoK03bl. CKOIBKO 3TaHoina (B T)
MOJIYYUTCS, €CJIM Ha Peaklnio 3aTpayeHo 360 I rIroKo3bl, a BEIXOJ IPOoayKTa cocTaBisieT 80%.

Jrtanon orBera: 1472

6. AHaHACOBYIO 3CCEHIMIO TOJIy4yaloT H3 d(dupa, CcoIepiKallero OJAHOOCHOBHYIO
KapOOHOBYIO KHCIIOTY, Ha HeWrpanusanuto 0,37 T koTopoii Tpedyercs 10r 2%-HOTrOo pacTBOpa
ruapokcuaa Hatpus. Onpenenure Gopmyinry KapOOHOBON KHUCIOTHI.

rtagon orBera: C;H;COOH

7. I[loueMy pacTUTeNbHBIE Macia IJIaBHBIM 00pa30M HCIIOJIb3YIOTCS JIsl IPUTOTOBIICHUS
XOJIOJIHBIX 3aKYCOK (CaJaToB, BUHEIPETOB, OBOIHOMN UKPHI)?

JTaJIoH 0TBeTa: B penentypy MHOTHX XOJIOAHBIX OJIIO/ BXOJUT PACTUTEIBHOE MAcio

Taxue 610712 SBASIOTCS UCTOYHUKOM HETIPECNIbHBIX KUPHBIX KUCIOT. [Ipu 3TOM 0coboe
3Ha4YeHHE UMEET TO 0OCTOSITENLCTBO, YTO PACTUTEIHLHOE MACJIO B 3TOM Cllydyae He MOJIBepraercs
TEIUIOBOI 00pabOTKe U HE TePsIET CBOIO OMOIIOTHYECKYIO aKTUBHOCTb.

8. Jlns oOkapuBaHUs PHIOBI MPUMEHSIOT MOJICOJTHEUHOE WM OJIMBKOBOE Macio. [Touemy
JUTSL 3TOM LEIN HE UCTOIB3YIOT TBEP/IbIE )KUBOTHBIE KUPbI?

JT1aJyioH oTBeTa: B cocTaBe TBepAbIX )KUBOTHBIX KUPOB HACKIILIEHHBIEC dKUPHbBIE KUCIOTHI,

KOTOpbIE MPUAAIOT KUPAM CBOMCTBO TYTOILJIABKOCTH.

9. IlprunHa MPOTOPKIOCTH CIUBOYHOTO Macja - MOsBJIEHHE B HEM CBOOOHOM MaCIIsTHOM
U JAPYTUX HU3KOMOJEKYJISPHBIX KUCIOT. s ycTpaHeHHs HPOropKIOCTH Macjio MPOMBIBAIOT
pacTBOpOM TNUTHEBOM coOJibl. COCTaBbTE ypaBHEHHE MPOUCXOASAIIECH MPU ATOM PEAKIUH U
00BSICHUTE MPUYHMHY YCTPAHEHUS TOPHKOTO BKYCA.

JTaJIOH OTBeETA:

CH,—O0—CO—R CH,—OH
‘ * H? ‘ /O
CH,—O—CO—R  +3H,0 CH,—0OH + R—cC
| | N
CH
CH,—O0—CO—R CH, — OH
WKIP (TpUraruepra) rAVLEepYIH KapboHoBaA KMCNoTa

C;H;,COOH + NaHCO;3; — C3H;COONa + CO; + H,O
10. IIpu Bapke kucenedl u3 (GPYKTOB MPOUCXOIUT KHUCIOTHBIM THAPOIU3 Kpaxmaina.
CocTaBbTe ypaBHEHHE 3TOM peaKkiuy.
9TAaJIOH 0TBETA: (C6H1005)n +n H,O — n C¢H;»,06
CrynenuaTslii (hepMEHTATUBHBIN TUAPOIIN3 KpaxMmana:
Kpaxman — AeKCTpuHBI — MalbTO3a — TITI0K03a
11. Caxap - mpekpacHOe CpeICTBO HJsi OBICTPOTO BOCCTAHOBJICHHS CUJI. YXKE uepe3
nojyaca 1mocie npuéma B IUILYy HAYMHAETCSA IOCTYIUIEHHE B KPOBb IMPOJYKTOB THIPOIM3a
caxapa. [laiite xumuueckoe Ha3zBaHue caxapa. CocTaBbTe€ ypaBHEHHME THMPOJIM3a U HA30BUTE
IPOAYKTHI PEAKIIMH.
Dranon oreera: Caxap. Caxaposa (cykpo3a, TpocTHHKOBBIN caxap) C12H2,0q1, B ObITY
OpOCTO caxap, — Jucaxapuj W3 TPYINIbl OJIUIOCAaXapujoB, COCTOSALIMM M3 JBYX
MOHOCAXapHUIOB: 0 - TIIOKO3bI U B - GPYKTO3bI.



CeH120117H,0 = CsH206+C6H 1206

12. B nmpou3BOACTBEe NMUBa U CHUPTA, a TAKKE B XJIEOONEUEHUH MCIIONIB3YeTCs 0coboe
cBOICTBO yrieBooB. Kakoe 3To cBoiicTBO? CoCTaBbTE YpaBHEHUE MMPOUCXOAAIIEH PEAKIINH.

Iranon orBera: CriuproBoe 6poxenue: C¢H 05 — 2CH;—CH,—OH + 2CO,

13. ConeHue OrypuoB M KBallleHHE KallyCThl HEBO3MOXHO 0€3 3TOro BHJA OpOXKEHHS.
HazoBute ero, coctaBpTe ypaBHEHHE NPOMCXOIANICH peakuuu. JlaiiTe Ha3BaHUE MPOIYKTAM
peaKkiuu.

JrtayioH oTBeTa: MonouHokucioe OpokeHue

CcH 206 — 2C3HcO5 + 2ATD
['mroko3a  Moso4Has KuCoTa

14. [louemy BapeHbe cralie caxapa, XOTsl U BapuTcs Ha caxape?

Iranon orBera: Cp,H»,01; = C¢H,0¢ (rmrokoza)+ CsH,0¢ (pykTO32)
Oobpasyromasics ¢pykrosa B 1,5 pasa ciame caxapa

15. Tlouemy mpOUCXOIUT MOAHITHUE TECTA MPU 100ABICHUU IPOKKEI?

Jranon orBera: KiieTku aposxokedl mpeBpamaloT Kpaxmall TecTa B caxap, KOTOPbIM OHU
OTOM I[epeBapuBalOT. B Xxone 3Toro mpouecca BbIpaOaThIBAIOTCS ABYOKHUCH YIJIEpoJa Kak
HOPOAYKT OTX0/1a. DTOT ra3 BhIJIENAETCS B TECTO, M 00pa3yercsi 00JIbIIOe KOJTUUECTBO MYy3bIPHKOB,
YTO 3aCTaBJISET TECTO MOJAHUMATHCS.

3. JlabopaTopHasi pa6oTa (Ha BbIOOD):
— OOHapy>keHHe HUTPATOB B POIYKTaX MUTAHUS;
— HccnenoBanue npoayKTOB MUTAaHUSI HA HAJIMYKME YIJIEBOAOB (MyKa, TBOPOI, MOJIOKO, HOTYpPT)
Ha HAJIMYKE YTIIEBOJIOB (Kpaxmall, TJIF0K03a, caxaposa).
Tema 9.1.4. XumMu4ecKuii aHAJIU3 MPOO MOYBBI
1. Tect 1o TemMe «XUMHUECKUI COCTaB HEOPraHMUECKUX U OPTaHUYECKUX yA00pEHUI.

1. Uro sBusgeTcs CBIPbCM IJI ITPOU3BOACTBA A30THBIX y,[[O6pCHHI>i?

A) anaTuThl
b) n3BecTHsK
B) npuponnslii ra3
I') kayuyk
2. Yro sBisieTcst ChIpbeM It TPOU3BOACTBa PochOpHBIX ya0OpeHuit?
A) U3BECTHSIK
b) xene3nas pyna
B) nHed1p
') amatuthbr
3. Kakue 13 MUHEpaJIbHBIX y100pEHUH SBIISIFOTCS TPYIHOPACTBOPUMBIMH B BoJiE?

A) a3oTHbIE
b) xanwuitabie
B) dochopusie
I') komIIeKCHBIE
4. K xanuitHbIM y100pEHUSIM OTHOCSTCH. ..
A) XJIOPUCTBIN KaJIUA
B) cynbdar kanms
B) cynepkanuii
5. K docdopHbIM yaoOpeHussM OTHOCSTCS. ..
A) cynepdocdar

B) cynedar docdopa
B) ammodoc



6. B kakoifi W3 map TNpeACTaBICHbl YIOOpEHHs, COAep)Kallie MHUHHUMAIbHOE
MaKCUMaJIbHOE COJIep>KaHue a3ota?
A) NH4CI, NH4NO;
b) NH4NO3, NaNO;
B) (NH4),S04, CO(NH3),
') NaNO;, CO(NH,),
7. YkaxxuTte KalnuitHoe yA00peHHe ¢ HauOOJIBIINM COJIEpKaHUEM Kalus
A) KNO;
b) K,S04
B) KCI
I') KCI*NaClI
8. Kakoe u3 nmepeuncieHHbIX yI00peHui SBIseTCS (PU3NOTOTHIECKU MIETOYHBIM?
A). NH4NO;
b) NaNO;
B) (NH4),SO4
I') KCI
9. Kakoe u3 nepeqnciieHHbIX YI00pEeHUN SABISICTCS (PU3MOTOTUIECKHA KUCTBIM?
A) Ca(NO3),
b) NH4NO;
B) NH4CI
I') KNO;s
10. Ykaxkute, Kakoe 13 IPUBEACHHBIX yI0OPECHH SIBISETCS aMUTHBIM?
A) NH;
b) NH4NO;
B) NH4CO;
') (NH4),CO
11. IToura ¢ pH KCI 5.75 umeer cTreneHb KHCIOTHOCTH ...
A) cuabHOKHCTAS
b) cpennexucnas
B) cnaboxkucnas
I') 6iin3kas k HEUTpanbHOU
J1) He#TpanpHas

ITaJIOH OTBETA:

[S—y

2 3 4 5 6 7 8 9 10 11

B r B Ab A r B b B r B

2. 3aganune «B3anMOCBA3b cOCTaBa IMOYBKI, TUII IIOYBEI ¥ €€ Ha3HAUCHUSD.

3. JlabopaTopHasi padoTa (Ha BEIOOD):
— ObHapy>keHue HeOPraHU4eCKUX MprUMecel B MpoOax MOYBHI;
— Omnpenenenve pH BogHON BBITSYKKU MTOYBHI, €€ KUCIOTHOCTH U IICTIOYHOCTH.

Tema 9.1.5. UcciienoBanne 00beKTOB OH0Chepbl

VY4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH UCCIIE0BAHNUS 00BEKTOB OHOC(hEpHI.
Bo3MokHBIE TEMBI IPOEKTOB:

1. UccnenoBanne cocraBa MUHEPAJIbHOM BOJIBI M PEKOMEHIALIUH IO €€ UCIIOJIB30BAHUIO.

2. VccnenoBanue pa3pymaromero AeHCTBHS IPUPOTHOM BOIBI HA CTPOUTEIILHBIE MaTepPHAIbI.




3. CocraBieHue TpoeKTa I[IBETHHKa/oropoja/caja B  3aBHCHMOCTH OT  COCTaBa
POAHATM3UPOBAHHBIX TTOYB.

4. CocraBnenue cOaJaHCHPOBAHHOTO MEHIO HA JIeHb (HENENI0) B 3aBUCUMOCTH OT COJIEP>KaHUs
XUMHYECKHX MaKpO U MUKPOIJIIEMEHTOB B TIPOAYKTAX MMUTAHUS.

5. UccnenoBanne kauecTBa MATHEBOM BOJIBI.

6. UccnenoBanue mpoO BOAOMPOBOIHON BOJBI HA TIPEAMET YCTPAHEHHUS KECTKOCTH.

7. YcTpaHeHuE )KECTKOCTH BOJIBI B CETBCKOX03SHCTBEHHON JEATEIHHOCTH

8. OuncTKa BOJBI OT 3arps3HEHUI

9. Onpenenenue pH BoabI U €€ KUCIOTHOCTH

10. Onpenenenue keCTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHeHUs

11. ObHapy>keHue HUTPATOB B MPOYKTaX MUTAHUS

12. HUccnenoBanue NpoIyKTOB MUTAHUS HA HaJTUYKE YIIEBOAOB (MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HAJIMYKE YTIIEBOJOB (Kpaxmall, TJIF0K03a, caxapo3a)

13. OOHapy)eHHe HEOpraHNYEeCKUX MpUMecel B IpoOax MOUYBbI

14. Onpenenennie pH BOIHOM BBITSIKKH TOUYBBI, €€ KUCJIOTHOCTH U HICJIOYHOCTH

15. TloTenuienre KIuMaTa v BEICBOOOKIEHUE Ta30BbIX THIPATOB CO THA OKEaHa.

16. bynymue MaTepuansl Ui aBUa-, MalllMHO- U IPUOOPOCTPOEHUS.

17. HoBble MaTepualbl IJ1s1 COJIHEUHBIX OaTapeil.

18. JlekapcTBa Ha OCHOBE PAaCTUTENbHBIX IIPENapaToB

19. KonTposb KauecTBa TEXHUYECKOW BOJBI PA3HBIX BUJOB B COOTBETCTBUHM C METOJIUKAMHU I10
I'OCT.

20. Co3nanue 1eKOpaTUBHOM HITYKATYpPKH.

21. [IurMeHTHI B U3JIETUSAX U3 CTEKJIA.

22. OueHka cOCTOSIHHSI BO3yxa paboueil 30HbI crienuanucTa (TeXHOIO0ra, CTPOUTENS U T.II., C
y4eTOM 00JIaCTH TMPOPECCHOHATBHON JEATEITPHOCTH) B COOTBETCTBHH C HOPMATHBHBIMU
JIOKYMEHTaMU

23. XJ10p B )KU3HHU YeJIOBEKa

24 Mo/ B )KU3HHU Y9eI0OBEKA

25. BogopoaoMoOwiu — mar B Oyayiiee



KPUTEPUU OLHEHKHU

3.1. KpuTepuu oOueHKH YMEHHUIl BbINOJHEHNUSI HPAKMUYecKux paoom:

Kpurepnit OrueHka B )KypHaJ
Bepnoe pemenne 51-100 % 3a4TEHO
[TpaBuibHoe pemenne 0- 50 % HE3aYTEHO

3.2. Kpurepum oueHKH pPe3yJabTaTOB MeCMUpoeaHus:

Kpurepuit OneHka B )KypHal
He menee 90% npaBuIbHBIX OTBETOB 5
70-89% mpaBHIIBHBIX OTBETOB 4
50-69% npaBHIbHBIX OTBETOB 3

3.3 Kputepumu OoueHKH 3HAHUI MIyTEM YCHIHO20 U (hPOHMANbLHO20 ONpOCa:

OueHka 5 (omauuno) BBICTABISETCA CTYJIEHTaM, OCBOMBIIMM BCE MPETyCMOTPEHHBIE
npodeccuoHanbHbIe U 001IMe KOMIETEHIIMH, 0OHAPYKUBUINM BCECTOPOHHEE, CUCTEMATUYECKOE U
riry0OKOe 3HAaHHME Y4eOHO-TIPOTPAaMMHOTO MaTepuaja, YMEHHE CBOOOJHO BBITIONHATH 3aJaHUS,
MPEeyCMOTPEHHBIE MPOrPaMMOil, YCBOMBILIMII OCHOBHYIO U 3HAKOMBIA C JIOTOJIHHUTEIHHOM
JUTEPATYpOi, PEKOMEHIOBAaHHOW MMpOrpaMMoi, MPOJIEMOHCTPUPOBABIINM YMEHUE MNPUMEHSTh
TEOPETUUECKUE 3HAHUS JIJIS PEeUICHHs MPAKTUYECKUX 3a/1ad, YMEIOUIUM HaXOJUTh HEOOXOIUMYIO
WH(GOPMAIIMI0O W WCIONB30BaTh €€, a TAKXKE YCBOUBIIMNM B3aHMOCBSI3b OCHOBHBIX TOHSITHIA
JUCIHUIUIMHBI, TPOSBUBIIMM TBOPYECKHE CIIOCOOHOCTH B TMOHUMAHUM, W3IOKEHUH H
UCTIOJIb30BaHUHU YUEOHO-TIPOTPAMMHOTO MaTepHara.

Ounenka 4  (Xopowio) BBICTABIACTCS  CTYJIEHTaM, OBJIAJICBIIMM  OOIIMMH |
po(heCcCHOHATBHBIMA KOMIETCHIIMSIMH, TPOJAEMOHCTPUPOBABIIUM XOpOIIee 3HAaHUE Y4eOHO-
MPOrpaMMHOT0 MaTepHualia, YCIEHIHO BBIMOIHIIOIIMM MIPEIyCMOTPEHHbIE B MpOrpaMMe 3aJaHus,
YCBOMBIIIMM OCHOBHYIO JINTEPATypy, PEKOMEHIOBAHHYIO B IMPOTPaMME, a TaKXKe IOKa3aBIINM
CHUCTEeMAaTHYECKUN XapakTep 3HAHWM IO JUCHUIUIMHE, CIOCOOHBIM K HMX CaMOCTOSITEIbHOMY
MOTIOJTHEHUIO W OOHOBJICHWIO B XOJ€ JaJbHEWIned y4eOHOW paboTel W TpodhecCHOHATBHOM
JIESITEIIbHOCTH.

Onenka 3 (yoosenemeopumensbHo) BHICTABISECTCS CTyIEHTaM, OOHApY)KMBIIUM 3HAHHE
OCHOBHOTO Y4€OHO-TIPOrPaMMHOTO MaTepuajia B 00beMe, He0OOXOAMMOM IS JabHEHIIeH yaeObt
U TpeAcTosieid padoThl MO CIEeNUaTbHOCTH, CIPABISIONMIEMYCS C BBIMOTHCHHEM 3aJaHHM,
MPEyCMOTPEHHBIX TMPOrPAMMOM, 3HAKOMBIM C OCHOBHOW JIMTEPATypOu, PEKOMEHIOBaHHOMN
MporpamMMoi, TOMyCTUBIIMM MOTPEIIHOCTA B YCTHOM OTBETE€ W MPH BBIMOJHEHUHU 3aJlaHUN, HO
0o0nafaomuM  HEOOXOAMMBIMH  3HAHMSMM JJII HMX YCTPaHEHHS TOJ  PYKOBOJCTBOM
npernogaBatesns. O0mue u mpohecCHoHaTbLHBIE KOMIIETEHIIUN Y TAKUX CTYJIEHTOB CPOPMHUPOBAHBI
1160 chopMUPOBaHbl YACTUUHO U HAXOIATCS HA CTaAUU (HOPMHUPOBAHMS, HO MOJ PYKOBOJCTBOM
npernoaBaTens OyayT MOTHOCTHIO CPOPMUPOBAHBI.

Ouenka 2 (neyodosiemeopumesibHo) BHICTABIISCTCS CTYJeHTaM, OOHAPYKUBIIINUM TPOOEITBI
B 3HAHUSX OCHOBHOTO Yy4YeOHO-IPOrpaMMHOTO MaTepuaja, JOMYCTUBIIUM TMPUHIUIHAILHBIC
OIMOKA B BBIMOJHEHUU NPEIYCMOTPEHHBIX MPOrpaMMOM 3agaHuil, ecau oOlmme Hu
npodeccHoHaNbHBIE KOMIIETEHIIUU HE COPMUPOBAHBI, BHIBI MPOPECCHOHATBHON JEATEIbHOCTH
HE OCBOEHBI, €CIIM He MOTYT MPOJOJDKUTh OOyYeHHE WU MPUCTYNUTh K MpodhecCHOHaTbHOM
JIESITEIbHOCTH TI0 OKOHYaHUHM TEXHHKyMa 0e3 JOTMOJIHUTENBHBIX 3aHSATHUH MO0 COOTBETCTBYIOMICH
JTUCIUIINHE.

3.4 Kputepuu OlleHKH 3HAHUI MIYTEM RUCbMEHHO20 ONPOCa:

OueHka 5 (omauynoe) BHICTaBISETCS CTYAEHTAM, OCBOMBIIMM BCE IPETYyCMOTPEHHBIE
npodeccCuoHaNIbHBIE M OOIIHEe KOMIETCHIINH, OOHAPYKUBIIUM BCECTOPOHHEE, CHCTEMATHYECKOE
U NIyOOKOe 3HaHHMe y4eOHO-IIPOrpaMMHOTO MaTepuaja, yMEHUe CBOOOIHO BHITIOTHATH 3a/1aHus,
MPEYCMOTPEHHBIE TPOTPaMMOM, YCBOMBIIMKA OCHOBHYIKO M 3HAKOMBIH C JOMOJHUTEIBHOMN



JIUTEPATYPOU, PEKOMEHAOBAHHOW IPOrpPaMMOMU, MPOAEMOHCTPUPOBABIIUM YMEHHE IPUMEHSATH
TEOPETUYECKHE 3HAHUS JUISl pEUICHHs IPAKTUYECKUX 3a]a4, YMEIOUIUM HaXOAUTh HEOOXOAUMYIO
UHPOPMALIMIO M HCIOJIb30BaTh €€, a TaKXe YCBOMBIIMM B3aUMOCBS3b OCHOBHBIX TOHSITHH
JUCHUIUIMHBL, TPOSIBUBIIMM TBOPYECKHME CIOCOOHOCTM B TIOHMMAaHUU, U3JIOKEHUU U
UCIIOJIb30BaHUH YU€OHO-TIPOrpaMMHOT0 MaTepHasa.

Omnenka 4 (xopowto) BHICTABISACTCS CTYJIEHTaM, OBJAACBIIUM  OOIMHUMH |
npo¢ecCHOHATBHBIMU KOMIIETEHIIMAMH, MPOJAEMOHCTPUPOBABLIMM XOpoOIlee 3HAaHHE Y4eOHO-
MIPOrpaMMHOT0 MaTepuraia, YCHEIIHO BHIMOIHSIOMIUM NIPEAYCMOTPEHHbBIE B IPOrpaMMe 3aaHHUs,
YCBOMBILIMM OCHOBHYIO JIMTEpaTypy, PEKOMEHIOBAaHHYIO B IPOrpaMMeE, a TaKKe IMOKa3aBILIUM
CUCTEMAaTUYECKUN XapaKTep 3HAaHUN MO AUCLUUIUIMHE, CIIOCOOHBIM K UX CAMOCTOATEIbHOMY
IOTMIOJTHEHUI0O M OOHOBJIGHUIO B XOJ€ JajbHelIIeld ydeOHOH paboTel U MpodecCHOHATbHOU
JeSITEIIbHOCTH.

Ouenka 3 (yooenemeopumenvHo) BHICTABISETCS CTyAEHTaM, OOHAPYXHUBILIUM 3HAHUE
OCHOBHOTO y4eOHO-IIPOrpaMMHOT0 MaTepuajga B 00beMe, HEeoOXOIMMOM Ui JajbHeiiei
yueObl M MPEACTOosIIEeNH pabOThl O CHEMATbHOCTH, CIPABIISIOLIEMYCS C BHIIIOJTHEHUEM 3a/laHUM,
MPEIYCMOTPEHHBIX MPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIUTEPATYpPOH, PEKOMEHIOBAHHOMN
IIPOrpaMMOM, TOMYCTUBLIMM IOTPEIIHOCTA B YCTHOM OTBETE W NP BHIIOJHEHUM 3aJaHUM, HO
oOjanaomuM HEOOXOAMMBIMU  3HAHUSIMU JJII  MX YCTpPaHEHHUS IO PYKOBOJACTBOM
npenofaBarens. OOmme u  npodeccHoHalbHBIE KOMIIETCHIMH Y TaKUX CTYJCHTOB
chopmupoBaHbl TUO0 CHOPMUPOBAHBI YACTHUHO W HAXOMATCS Ha CTaAuu (OPMHUPOBAHMS, HO
0] pyKOBO/ICTBOM IIperoiaBaTesisi OyayT MOJTHOCThIO CPOPMUPOBAHBI.

Ouenka 2 (neyooenemeopumenbno) BBHICTABISETCS CTyJEHTaM, OOHAPYXUBIIUM
npoOensl B 3HAHMAX OCHOBHOTO — y4eOHO-IIPOIpaMMHOTO  Marepuana, JOMYCTHUBIIUM
NPUHLUINATIbHBIE OUIMOKM B BBIIOJHEHUHM IPEAyCMOTPEHHBIX MPOTrpaMMOM 3aJaHUN, €cliu
obmue M npodeccuoHanbHble KOMIIETEHIMH HE C(OpMUpPOBaHbI, BUABI MPO(hECcCCHOHATBLHON
NESITEIbHOCTH HE OCBOEHBI, €CIM HE MOTYT MPOJOIKHUTh OOY4YeHHE WM MPUCTYIUTh K
npogeccuoHaIbHOM AEATENbHOCTH 0 OKOHYaHUM TEXHUKyMa 0e3 JIOMOJHUTEIbHbBIX 3aHATHH 10
COOTBETCTBYIOILIEH TUCIUIUINHE.

3.5 Kputepun oueHuBaHHusA JIa0OPATOPHBIX padoT

Onenka «5» CTaBUTCS, €CIIM Y4YAIIUHCS BBHITIOTHSAET pPabOTy B IMOJHOM OOBEME C
cOONIIO/ICHNEM HEOOXOIMMOW TOCJEeIOBATEIbHOCTH MPOBEACHUSI OINBITOB M HM3MEPEHHIA;
CaMOCTOSITEIFHO W PAalMOHAIBHO MOHTHPYET HEOOX0IuMoe OOOpYJOBaHUE, BCE OIBITHI
MIPOBOJIUT B YCIIOBHAX U PEKUMAX, 00CCIICUMBAIONINX MOyUYE€HHE TPABUIBHBIX PE3YJIbTaTOB H
BBIBOJIOB; COOMIOZaeT TpeOoBaHUs TpaBWi OE30MACHOCTH TpyJa; B OTYETE NPABWIBHO U
AaKKypaTHO BBITMIOJHSET BCE 3amKCH, TaOMUIbl, PUCYHKHU, YEPTEXH, TIpadUKH, BBHIYUCICHUS;
MPABUJIBLHO BBITIOHSET aHAIN3 MOTPEIIHOCTEH.

Onenka «4» CTaBUTCS, €CIHM BBINOJHEHBI TpeOOBaHMS K OIEHKE «5» , HO OBUIO
JIOTIYIICHO JIBa - TPU Helo4eTa, He 0oJiee OJHOM HerpyOoi OMOKN 1 OTHOTO HeT04ETa.

Ounenka «3» craBuTCS, ecau paboTa BBINOJHEHA HE TMOJHOCTBIO, HO 00BEM
BBITTOJIHEHHON YacTH TaKOB, MO3BOJISIET MOJYYHUTh MMPABHIBHBIC PE3YJIbTAThl U BHIBOABI: €CITU B
XO7Ie TIPOBEACHUS OIBITA M U3MEPEHUN OBUTH JTOTYIICHBI OITHOKH.

Ounenka «2» ctaBuTCs, €ciau paboTa BBIIIOJHEHA HE TOJHOCTHIO U 00BbEM BBIIIOJTHEHHON
yacTu paboOThl HE MO3BOJIAET CJAENaTh MPABUIBHBIX BBIBOJOB: €CIU OIBITHl, H3MEPEHMS,
BBIUMCIICHHSI, HAOJIIOIEHUS TPOU3BOIMINCH HEMIPABUIIBHO.



