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1. TACHIOPT

Ha3nayenue:
KUM mnpennazHaueHbl JUIsi KOHTPOJS W OIECHKH pE3YJIbTAaTOB OCBOCHHUS Yy4eOHOTO
npeamera npoduis ooyuenus OVIL. 06 Xumus no crenuanbHocTd 38.02.01 DKOHOMHKA H
OyxraJrepckuii yuer (10 0TPac/isim)
YpoBeHb NOATOTOBKM: TPODHIIbHBIN

YMeHI/Iﬂ, SHAHUA U KOMIIETCHIHUA, MOAJCKAIIUEC IPOBCPKU:

Ne HaumenoBanue MeToa KOHTPOJIsA O01mme
KOMIIeTEeHIIUH
Ymenus:
Y 1 | ananm3upoBath 3a1a4y u/uinu npodnemy | Beimmonnenune mnpakruueckux | OK 01
Y BBIJIETATH €€ COCTABHbBIE YaCTH; 3a1aHUH, peieHne
Y 2 | BeIBIATD U 3(p(PEKTUBHO UCKATH CUTYallMOHHBIX 3amad,
nH(pOopMaIIKIo, HEOOXOTUMYIO IS OTBETHI Ha TECTOBbBIE
peleH s 3a/1a41 W/HIIK TIPOOIIEMBI; BOIIPOCHI, nabopaTtopHbIe
Y 3 | peanu3oBbIBaTh COCTABIICHHBIH IJIaH HaOIIOJeHHS u
HKCIIEPUMEHTHI c
MCIOJIb30BaHUEM nabopa-
TOPHOTO 000pyI0OBaHUA,
obpaboTka JTAHHBIX
1abopaTopHOTO JKCIIe-
pUMeEHTa
V4 OTpeIEIATh HEOOXOAMMBIC HCTOYHUKH OK 02, OK 09
uH(popMaLuu;
V5 IJTAHUPOBATh MPOIIECC MTOMCKA;
Y6 | CIpyKTYPHpOBATE MOTy4aeMyro VYcTHOE / MHCBMEHHOE H3JI0-
HH(OPMALIHIO; XKeHHe MH(OpMaLUY, HILTHOC-
Y 7 | BeLAENATH Haubosee 3HaUuMOe B TpUpoBaHHe / BU3YATH3AIS
nepeute HHOpMaLyL; M3y4EHHOTO Marepuaia B
Y8 | opopmMisiTh pE3yNbTaThI MOUCKA, | 1asyrppix bopmax c
HpI/IMeHSITLVCpeI[CTBa MHOOPMAIMOHHBIX | pomy o on oM I POBBIX
TEXHOJIOT U1 TUTSt PEMICHUS | yyyerpyMEeHTOB M CepBHCOB.
POHECCHOHATHBIX 33124 TemaTnueckoe 00CyXkIEHHE,
Y 9 | ucnonb3oBaTh COBPEMEHHOE KOMMEHTHDOBAHHE.
IIporpaMMMHOE oOecrieueHne
VY 10 | ucnonp3oBath pa3nuuHbie LU(POBBIC
CpeacTBa sl peleHus npodeccuoHanb-
HBIX 3a/1a4.
VY 11 | opranu3oBbIBaTh pabOTy KOJJIEKTHBA U OK 04
S — Brrouenue oOydarommxcs B
” CUTyalldd KOMMYHUKAIIUU U
V 12 | B3auMOJEHCTBOBAaTE C  KOJIJIETaMH, .
B3aUMOJICHCTBUS 110 BOIIPOCY
PYKOBOJICTBOM, Kj‘II/IeHTaMI/I CIER SV A - O —
npodeccuoHanbHOM e TeNbHOCTH.
Y 13 | cobmrogath  HOpMBI  dKojorudeckoit | [Touck, cOop, ctpyktypupo- | OK 07
6e30macHOCTH BaHME, CUCTEMAaTH3aIUs
nH(pOpMaLUU 1O 3aJJaHHBIM
kpurepusaM. Mcnonbs3oBanue
M3y4YEHHOTO MaTepHaia B




HOBBIX cutyanusx. [lepenoc
CIoco0O0B pelIeHuUs! TUTOBBIX
3a]1a4 Ha JESITeIbHOCTD B
OKpYXarolleu cpene.
MonenupoBaHue MpoueccoB
B OKPY’KaroUIEN cpee Ha
OCHO-BE U3yYE€HHOTO

Mmarepuaa.

3HaHua:

31 aKTyalnbHBI  TpodeccroHanbHbii U | Bemonnenne mnpaktudeckux | OK 01
COLIMAIBHBIA KOHTEKCT, B KOTOPOM | 3aJJaHUMH, pelienue
MPUXOJUTCS PadOTATh U KUTH; CUTYallMOHHBIX 3ajad,

32 OCHOBHBIC HMCTOYHHKH HH(OpPMAIMK | | OTBETHI HA TECTOBBIC BOIIPOCHI
pecypchl Julsl pelieHus 3a1a4 U npodiieM
B npoeCCHOHATEHOM 19707011
COLMAJIbHOM KOHTEKCTE;

33 CTPYKTYpY IlJIaHa JUIsl pEeLIeHUs 3a/1a4;

34 NOPSA0K OLIEHKU PE3yJIbTaTOB PELICHUs
3aJja4 NpoQeccuoHanbHOM
JEeSITEIbHOCTH

35 npueMbl CTpyKTypupoBanus uHpopma- | [Touck, moxbop, wuzyuenue | OK 02
U, marepuaia B

36 dopmar  obopmileHHS  pe3ysbTATOB | MH(POPMAIMOHHBIX pecypcax
MOMCKa HHPOPMALIUU pa3HoOro XapakTepa

(meyaTHBIMU u
DIIEKTPOHHBIMU  M3/IaHUSIMH,
UHTEepHeT-caiiTamu, 0a3aMu
JTAaHHBIX). [TepBuunas
00paboTka UMeEIoTIenCs
uHpopmanuu  (BBLAETICHUE
OCHOBHOTO, CpaBHEHHUE,
Kiaccudukanus,
MHTEPIIPETALNSI, COCTABIEHUE
TabJIMI, TOATOTOBKA TEKCTOB
U UHBIX (pOpMaToOB IpeacTaB-
JIEHUS pe3yJIbTAaTOB, M1O/IBEIE-
HUE UTOrOB M0 MpPOYMUTaH-
HOMY).

37 OCHOBBI ITIPOEKTHOM E€ATEIBHOCTH [Ty6nmunoe npencrasinenue u | OK 04
IpyIInoBoe o0cyxeHue
pe3yIbTaTOB paboTEHL.
Juckyccus Ha JTUYHOCTHO U
po¢eCCHOHATILHO 3HAYUMBIE
TEMBI

38 IpaBUjIa HKOJIOTHYECKO Oe3omacHocTH | Beibop u  obocHoBanume | OK 07
IpU  BEIEHUU  NPOPECcCCHOHAIBHON | CTOCOOOB pelleHus 3ajad,
JeSTeNbHOCTH IIPOTHO3UPOBAHUE

IIOCJIEICTBUM CBOMX




NEeUCTBUHI Ha OCHOBE
AMEIOIINXCS JaHHBIX




2. OHEHKA OCBOEHMS U CHUIIJIMHBI

2.1. ®opMbI U METOAbI OLIEHMBAHUS
[IpeameTom omeHku ciyxar ymeHus W 3HaHus 1o guciummHe OVYIL. 06 Xumus,
HarpaBJIeHHbIC Ha (HOPMUPOBAHHE OOIIMX KOMIETECHIIUH.

JJieMeHT y4eOHOM MeTonbl KOHTDOULsI IIpoBepsiemble
JTUCIHUILINHBI A P Y, 3, OK, IIK

Pa3zgen 1. OcHoBBI CTpoceHusd BelleCTBa

Tema 1.1 Crpoenne atomoB | 1. Tect «CTpoeHue aTroMOB XHMHYECKHX OK 01
XUMHUYECKHUX DJIEMEHTOB U AJIEMEHTOB U MIPUPO/Ia XUMUYECKOH cBsi3m». | Y1,¥V 2, V3
Npyupoaa XMMUYECKOM CBs3M | 2. 3ajmauu Ha cocraBieHue xumudeckux (31,32,3 3,34
dbopMyn  IBYXaTOMHBIX  COEAMHEHUH
(oxcu0B, CyJIb()HUIOB, THAPUIOB H T.I1.).

Tema 1.2 Ilepuoguueckuit IIpakTUKO-OpUEHTUPOBAHHBIE OK 01
3aKoH u Tabnuna .. TEOPETUYECKUE 3aaHus Ha OK 02
Menneneena XapaKkTepU3alMI0 XUMHUIECKUX 3J1eMeHTOB: Y1,VY 2, V3,V 4,

«Merammnyeckue /  Hemerauinmdeckuwe | Y 5,V 6,V 7,
CBOICTBa, d3JeKTpooTpuuarenbHocts U | Y 8, Y 9,V 10
CpPOJICTBO K D3JEeKTpoHy xumuueckux 31,3 2,3 3,34,
3JIEMEHTOB B  COOTBETCTBHE C HX 35,36
AJIEKTPOHHBIM CTPOCHUEM U TTOJIOKEHUEM B
MEePUOIUYECKON  CHUCTEME XUMHUYECKHUX
anemenToB .M. MenaeneeBay.
KonTponbHas padora 1

«CTpoeHHue BeleCTBA U XHUMHUYECKHE

peakun»
Paznen 2. Xumnueckne
peakumu
Tema 2.1 Tuns! xumudeckux | 1. 3agaum Ha CcoOCTaBJI€HHE YpaBHEHHH OK 01
peakiuit peaKIuii: V1,V 2,V3

— COEIMHEHMS, 3aMelleHus, pasnoxenus, (31,32,33,34
oOMeHa ®  peakIuii ¢  ydacTueM
KOMILUIEKCHBIX COEIMHEHUN (Ha mpumMepe
IUPOKCOKOMILIEKCOB ATFOMHHUS u
[IUHKA);

- OKHCJINTEIHLHO-BOCCTAHOBUTEILHBIX
peakuuii ¢ UCHOJIb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OalaHca;

— C y4acTHeM KOMIUJIEKCHBIX COCTUHECHHMA
(Ha mpuMepe TUAPOKCOKOMIUIEKCOB IIMHKA
Y QJTFOMUHHUS).

2. 3agaum Ha pacyeT KOJWYECTBEHHBIX
XapaKTEePUCTHK MPOJTyKTa peakiuu
COEIMHEHMSI, MacCOBOM WIH OOBEMHOM
JIOJIM  BBIXOJA  TMPOAYKTA  PEaKIUU
COCIMHCHUS oT TEOPETUYECKHU
BO3MOXXHOT'O;  OOBEMHBIX  OTHOILICHMI
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTHUK




MCXOJHBIX BEILIECTB U MPOAYKTOB PEAKIINH;
Macchl (00bEeM, KOJIMYECTBO BEIIECTBA)
MPOJYKTA PEaKIUU, ECIIH OJHO U3 BEIICCTB
JAHO B BHUJE pacTBOpa C OMNPEICIICHHOI
MacCOBOM JoJiei PacTBOPEHHOTO
BELIECTBA.

Tema 2.2
DIIEKTPOIUTHYECKAS
JMCCOIUAIINSA ¥ MOHHBIN
obMeH

1. 3amanust Ha cOCTaBIIEHHUE MOJICKYJISIPHBIX
Y MOHHBIX PEaKIMi C y4acTHEM OKCHJIOB,
KHCJIOT, OCHOBAaHHM M COJEHM, HOHHBIX
peaKIMii THAPOJIM3a COJICH, YCTaHOBJICHUE
W3MEHEHUS KHUCIIOTHOCTH CPEJIbI.
2. JlaGoparopnas pabota
THUAPOITH3ay.

«Peakimuu

OK 01
V1,V 2,V3
31,32,33,34

Paszgen 3. Crpoenne mu
CBOMCTBA HEOPraHUYeCKUX
BellecTB

KonTposbHnas padora 2
«CBoiicTBa HEOPraHMYeCKUX BelecTB»

Tema 3.1 Kiaccudukamms,
HOMEHKJIaTypa U CTPOEHHUE
HEOPraHWYECKUX BEIECTB

1. Tecr «Homenknarypa u Ha3BaHHE
HEOPraHMYECKHUX BEIIECTB HMCXOAS M3 HX
XUMHYECKOH (OPMYIIBI HIIM COCTaBJICHUE
XUMHYECKOH  (opMynasl  HCXOAs W3
HA3BaHMS BELIECTBA IO MEXIYHAPOIHOU
WA TPUBUAIBHOW HOMEHKJIATYPE.

2. 3amaun Ha pacyeT MacCOBOHM J0JHU
(macchr) XUMHUYECKOTO 3JeMEHTa
(coennHeHUs) B MoJIeKyIie (CMeCH).

3. [IpakTuueckue 3a/IaHus o
KJaccu(ukanuy, HOMEHKJIaType u
XUMHYECKHM (OpPMYJIaM HEOPTaHWYECKHX
BEIIECTB Pa3JIMYHBIX KJIACCOB.

4. IIpakTHyeckue 3aJJaHNs Ha ONpeeIeHue
XUMHYECKOH AaKTHBHOCTH BEIIECTB B
3aBUCUMOCTH BHJAa XUMHUYECKOU CBSI3U M
TUTA KPUCTAJUTMYECKOMN PEIeTKH.

OK 01
V1,V 2,V3
31,32,33,34

Tema 3.2 dusuko-
XUMHUYECKUE CBOMCTBA
HEOPTraHUYECKUX BEIECTB

1. Tectr «OcobeHHOCTH XMMHYECKHX
CBOWCTB OKCHJOB, KHCIIOT, OCHOBaHWH,
aM(pOTEePHBIX THUIPOKCUIOB U COJICH».

2. 3amaHus Ha COCTAaBJIECHUE YpaBHEHUH
XUMHYECKHUX PEAKIUI C yJaCTUEM MPOCTHIX
U CJIOXHBIX HEOPTaHUYECKUX BEIIECTB:
OKCUJIOB  METAJUVIOB, HEMETAJJIOB |
aM(OTepHBIX JIEMEHTOB; HEOPTAaHUYECKUX
KHCIIOT, OCHOBaHMM U  aM(OTepHBIX
TUJIPOKCHIOB, HEOPraHWUYECKUX  COJIEH,
XapakTepU3yIOINX WX  CBOMCTBA H
CHOCOOBI MOTYYECHHUS.

3. [TpakTUKO-OpUEHTUPOBAHHBIC
TEOpPETHYECKUE 3aJaHusl Ha CBOWCTBA W
HOJ'Iy‘-ICHI/Ie HeOpI‘aHI/IquKI/IX BCIICCTB.

OK 01

OK 02

OK 01

OK 02
v1,V 2,¥3,V4,
V5V6,Y7,
V8 VY9V10
31,32,33,34,

35,36




4. JlaGoparopHas pabora «CBoiicTBa

METAIJIOB U HEMETAJIJIIOBY.

Tema 3.3 IlpousBoactso | [IpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUS IO OK 01
HEOPraHMYECKUX BELIECTB. | COCTABICHUIO XUMUYECKMX PpEaKUui ¢ OK 02
3HaueHHe M NpHMEHeHHe B | YYACTHEM  HEOPraHMYECKHX  BEIICCTB, OK 01
OBITY U Ha IIPOM3BOJICTBE UCTIOJIB3YEMBIX ISl UX UACHTU(UKAUN U OK 02
MIPOMBIIIICHHBIX CIIOCOOOB TIOJTYYCHHS. V1,V 2,V3 V4,
Y5V6,V7,
V8 VY9V10
31,32,33,34,
35,36
Pasnen 4. Crpoenmne wu | KonrpoabHasi padora 3
cBoiicTBa  opraHmyeckux | «CTpoeHHE U CBOMCTBAa OpraHMYeCcKUX
BellecTB BELIECTB
Tema 4.1 Knaccudukanms, | 1. 3amanuss Ha cocTaBieHME Ha3BaHHUN OK 01
CTPOEHHME M HOMEHKJIATypa | OPraHHYECKUX coeIMHEHH I mo| Y1,¥2, V3
OpraHUYECKUX BEIIECTB TPUBHAIILHON WIn MexayHaponnou (31,32,33,34
CUCTEeMaTUYECKOl HOMEHKIIAType.
2. 3agaHus Ha COCTaBJIEHUE IIOJIHBIX U
COKpAILLEHHBIX  CTPYKTYPHBbIX  (opMyl
OpraHMYeCKUX  BEIIECTB OTJICTbHBIX
KJIACCOB.
3. 3amaun Ha omnpejaeneHue NpocTeiien
dbopMynbl  OpraHUYECKOW  MOJEKYJIbI,
HCXOJI U3 DJIEMEHTHOTO cocTaBa (B %).
Tema 4.2 CaoiictBa | 1. 3agaHus Ha COCTaBJIEHHE YpaBHEHUU OK 01
OpraHUYECKHUX COCAMHEHUM | XMMUYECKUX  peakuud C  y4acTHEM OK 02
OpraHWYECKUX BEIIECTB Ha OCHOBaHWM ux Y1,V 2, V3,V 4,
COCTaBa M CTPOCHUS. V5V6,V7,
2. 3amaHus Ha cocTaBieHHE ypaBHeHui | Y 8,V 9.V 10
XUMUYECKUX peakiui, wumoctpupyoomux 31,3 2, 3 3, 3 4,
XMMHUYECKHE  CBOMCTBA C  yYE€TOM 35,36
MEXaHU3MOB MPOTEKAHMS TAHHBIX PEAKIUN
U TEHETUYECKOM CBSI3M OpraHu4ecKux
BEIIECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3ajaud MO YpaBHEHUSM
peakuMii C y4acTUEM OpraHHYECKHX
BEIIECTB.
4. JlaGopatopHas pabora «llomydenue
ATHJIEHA U U3yUYEHHE €r0 CBOMCTBY.
Tema 4.3 Opranunueckue | [IpakTHKO-OpUEHTHPOBAHHBIE 3aaHUS IO OK 01
BeIleCcTBa B | COCTaBJICHUID XHWMHYECKHX pEaKUuid C OK 02
KH3HEIEATCILHOCTH y4acTheM OpraHNUYEeCKHUX BemecTs, Y1,Y 2, V3,V 4,
yenoBeka. [Ipon3BOACTBO M | MCMONB3YEMBIX I UX uaeHTU(uKamuu B | Y 5, Y 6,V 7,
NPUMEHEHHE OPTaHWYECKUX | OBITY U MIPOMBIIIJICHHOCTH. V8 VY9V10
BEIIIECTB B 31,32,33,34,
MPOMBIIIIEHHOCTH 35,36

36




Pa3gen 5. Kunernueckue n

KonTpoasHas padora 4

TepMOAMHAMHYECKH e «CKOpOCTh ~ XMMMYECKOM  peakuuu U
3aKOHOMEPHOCTH XUMHUYECKOE PABHOBECHUEY
NMPOTEKAHUS XMMHYECKHX
peaxuuii
Tema 5.1 Kunernueckue | 1. JlJaboparopras paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTHU — «OmnpeneneHre 3aBUCUMOCTH CKOPOCTHU OK 02
NPOTEKaHUs  XMMHYECKUX | pEaKlMM OT KOHIIEHTpanuu pearupyromux Y1,V 2, V3,V 4,
peakuuit BEILIECTBY; V5VY6,V7,
— «OmnpeneneHne 3aBUCUMOCTH ckopoctd | Y 8, Y 9,V 10
pEeaKIu OT TEMIIEPATYPHI». 31,32,33,34,
2. [TpakTHKO-OpHEHTHPOBAHHbIE 35,36
TEOpEeTUYECKHe  3aJaHus Ha  aHaIU3
GakToOpoB, BIMSIONIMX HAa H3MEHEHHE
CKOPOCTH XMMUYECKOW PEaKIIUHU.
Tema 4.2 Tepmoaunamu- | 1. 3ama4yu Ha pacyeThl TEIIOBBIX (D PEeKTOB OK 01
YECKUE 3aKOHOMEPHOCTH | XUMUYECKHUX PEAKLUU U ONpEeIICHUE TUIIa OK 02
NPOTEKAHUS  XUMHUYECKHX | peakiuu (1o teruioBoMy dddekry: sk30-u Y1, Y 2, V3,V 4,
pEaKIuu. PaBHOBecue | JHIOTEPMUYECKUE). V5V6,V7,
XUMHYECKUX peaKIui 2. Ilpaktuko-opueHTHpoBaHHbIe 3amanus | Y 8, Y 9.V 10
Ha npumenenue npuninuna Jle arense 31,3 2,3 3,34,
JUTS HaXOKJICHUS HANpaBJICHUS CMEICHUS 35,36
paBHOBECHsSI XHMHUYECKOW peakiuud | 6
aHamm3  (GaKTOpOB,  BIMAIONIMX  HA
CMEUIEHUE XUMUYECKOTO PABHOBECHSI.
3. JlabGoparopHas pabora «M3yueHue
BIIMSHUS ~ Pa3MUYHBIX  (PAKTOpOB  Ha
CMEUIEHUE XUMUYECKOTO PABHOBECUS.
Pasnen 6. ucnepcubie | KoHTpoOsBHAA paborta o TeMe
CHCTEMBI «JlucniepcHble CUCTEMBD»
Tema 6.1  Jlucnepcusle | 1. 3amaun Ha IPUTOTOBIEHUE PACTBOPOB. OK 01
cucTeMbl M (PaKTOpBl HX | 2. IIpakTUKO-OPHEHTUPOBAHHBIE OK 02
YCTOWUMBOCTH pacueTHbE 3aJaHusd Ha  JIUCIIEPCHBIE A
CHUCTEMBI, HCTOJb3yeMble B OBITOBOM H 32
IIPOU3BOJICTBEHHON NeSITeIbHOCTH 33
YEJI0BEKa. 34
36
Tema 6.2 HWccnenoBanme | JlaboparopHas pabota (Ha BEIOOD): OK 01
CBOMICTB JUCHEPCHBIX | — HpI/IFOTOBJ'IeHI/Ie pacTBOPOB;
CHCTEM — HccnenoBanue UCTIEPCHBIX CUCTEM.

Pasnen 7. KadecTBeHHBIE
peakuumn o0Hapy:KeHus1
OpPraHn4e€CcKux Hu

HECOPraHUYE€CKMUX BC€UICCTB

1. JTaboparopHas paboTta (Ha BEIOOp):

— AHanuThueckue peakiuu kaTuonos 1-VI
rpyn;

— AHanUTHYeCKHE PeaKlMi aHHOHOB.

2. IIpakTHueckue 3ajaHusl Ha COCTABJICHUE
ypaBHEHUU peakuuii 0oOHapyXeHHS
KaTuOHOB [-VI rpynn u aHuoOHOB, B T.4. B
MOJICKYJISIPHOM U HOHHOHM (opMax.




Tema 7.1 Oo6napyxenue | 1. JlJaboparopnas padota (Ha BbIOOD): OK 01
HEOPraHUYECKMX KATHOHOB | — AHAJIMTHYECKHE peakuuu Katnonos I-VI | V1,V 2, V3
1 AaHHOHOB TPYIIIL; 31,32,33,34
— AHaJIMTUYECKUE peaKliy aHHOHOB.
2. IlpakTuyeckue 3a/1aHusl Ha COCTaBJICHUE
yYpaBHEHUI peakuuit OOHapy KEHHS
kaTuoHoB [-VI rpymnn v aHWOHOB, B T.4. B
MOJICKYJISPHON ¥ MOHHOU (popmax.
Tema 7.2 OOnapyxenue | 1. JlJaboparopnas pabota (Ha BBIOOp): OK 01
OpPraHuYeCKUX BemecTB | — KauecTBeHHbIE peakIMu Ha OTIEIbHBIE OK 01
OTHENBHBIX  KIAacCOB ¢ | KJIACChl OPraHMYECKUX BELIECTB, V1,V 2,V3
HCONE30OBAHMEM — KauectBennsiii ananus opranuueckux (31,32,33,34
KAYECTBEHHBIX PeaKIIHit COeTMHEHUI o (YHKIIMOHATIBHBIM
rpymmnam.
2. IlpakTrueckue 3a/laHus Ha COCTaBJICHUE
KAueCTBEHHBIX  peakluii OOHapy>KeHUus
OpPraHUYECKUX COCTUHEHHIA.
Pa3nen 8. 3amura Keiica OK 01
Xumus B ObITY u | Bo3MOXHbIE TEMBI KEHCOB: OK 02
NPOH3BOJCTBEHHOI 1. [ToTemnenue kIuMara v BHICBOOOXKI€HUE OK 04
esITeTbHOCTH YeI0BeKa ra3oBbIX THIPATOB CO JHA OKEaHa. OK 07
2. bynymme wMarepuansl s  aBua-, Y1,V 2, Y3,V 4,
MAaIIMHO- U IPUOOPOCTPOCHHUSI. V5V6,V7,
3. HoBeie wmatepuanbl s conHewHsix Y 8, Y 9.V 10,V
Oarapeii. 11,V 12,V 13
4. JlexapcTBa Ha OCHOBe pactutenbHbIX 31,3 2,33, 34,
MpenaparoB. 35,36,37,38
Pasnen 9 UccaenoBanme u | 3amura y4eOHO-UCCIIeI0BATETHLCKOTO
XMMHUYECKUH aHaJau3 | IPOCKTa
00beKTOB Onochepsnl
Tema 9.1 OcHoBol | 1. JlaGoparopHast pabora  «OCHOBBI OK 01
nabopaTOpHOM IPaKTUKH B | JaOOPATOPHOM HMPAKTHKID). V1,V 2,V3
IpodeCCHOHATBHBIX 2. TumoBsle pacuersi 1o Temaruke |31,32,33,34
J1aGopaTopHsX IKCIIEPUMEHTA.
3. 3agauM Ha BBIYUCIEHUE CPEIAHETO
3HAYCHUS SKCICPUMEHTAIBHBIX JAHHBIX,
MOTPEITHOCTH.
4. [IpencraBnenue pEe3ynbTaTOB
SKCIIEPUMEHTa B  pa3iaudHoil  (dopme
(tabmuma, rpaduk, OTYET, JIOKJIAJ,
MIPe3eHTALHs).
Tema 9.2  Xwummueckuit | 1. Tect «CBoicTBa U COCTaB BOJBI». OK 01
aHaJus3 r[p06 BOJIbI 2. 3a)1aHI/Ie «XUMHYECKUIT COCTaB BOJbI, OK 02
TUI BOJIBI U CIIOCOOBI €€ MPUMEHEHUs» (C OK 07
HCITOJIb30BaHUEM HopMatuBHBIX Y1,V 2, V3,V 4,
JIOKYMEHTOB). Y5VY6,V7,
3. ITpakTuko-opuentupoBannsie Y 8,V 9,V 10,V
TeOpeTHYeCKHue 3aaHus Ha cocTaB Boabl 1 |11,V 12,V 13




crocoObl  BbIpakeHHUs KoHIeHTpamuid u 31,3 2,3 3,34,
nepecyer KOHIIEHTpaLHi (c3536,37,38
HCIIOJIb30BaHUEM HOpPMAaTHUBHBIX
JIOKYMEHTOB).
4. JJaboparopHas paboTa Ha BBIOOD:
— OuucTKa BOJBI OT 3arpsi3HEHUI;
— Onpenenenne pH Bogel u  ee
KHCIIOTHOCTH;
— Ormpezgenenne >KECTKOCTH BOJBI U
CIOCOObI €€ YCTpaHEHUSI.
Tema 9.3  Xumunueckuii | 1. Tect «Oprannueckue 1 HEOPraHMIECKUE OK 01
KOHTPOJIb KadecTBa | BELIECTBA, BXOASALIME B COCTaB MPOIAYKTOB OK 02
IIPOJYKTOB TUTAHMUs [TATAHUSD. OK 07
2. IlpakTuko-opueHtupoBaHHble 3amanus Y1,V 2, V3,V 4,
10 KyJIMHAPHOHN TeMaTHKe. V5VY6,V7,
3. JIaGopatopHas pabota (Ha BEIOOD): V8 VY9oVI10,VY
— OOHapyxeHue HUTpaToB B mpoxaykrax |11,¥Y 12,V 13
MMUTaHUS; 31,32,33,34,
— HccnenoBanne npoayktoB nutanus Ha (35,36,3 7,38
HaIU4Yue  YriaeBoJoB  (MyKa, TBOPOT,
MOJIOKO, HOTYypT) Ha HaJU4yue YIJIEBOJOB
(kpaxmaJl, TJIFOKO3a, caxapo3a).
Tema 9.4  Xumunueckwii | 1. Tect mo Teme «XuUMHUECKHIl COCTaB OK 01
aHaJIM3 MPOO MOYBKI HEOPraHUYECKUX U OpPraHU4YECKHUX OK 02
yI100OpeHuit». OK 07
2. 3ananne «B3aMMOCBsI3b COCTaBa MOYBHI,
THII TIOYBBI U €€ Ha3HAUYCHUSI.
3. JJaboparopHas paboTta (Ha BIOOp):
— Ob6napyxeHue HEOPraHUYECKUX
npuMeceil B podax MouBbI;
— Omnpenenenne pH BOAHOI BBITAKKH
MOYBBI, €€ KUCIOTHOCTH U IIEIOYHOCTH.
Tema 9.5 HWccnenoBanue | Y4eOHO-UCCIIENOBATEILCKUN  MPOEKT B OK 01
00BEKTOB OroCchepsI obnactu UCCIIEI0BaHMS 00BEKTOB OK 02
ouochepsl. OK 04
Bo3MoKHBIE TEMBI IPOEKTOB: OK 07
1. HccnenoBanue coctaBa MHHEpPaIbHOU Vi
BOAbl U PEKOMEHJAlUh 10  ee 32
HCITOJIb30BaHUIO. 33
2. UccnenoBanue pa3pylawIIero 34
JIEUCTBHUS IIPUPOTHOMN BO/J(BI Ha 36
CTPOUTEIILHBIE MaTEPHUAIIbI.
3. CocraBnenue IIPOEKTa
[[BETHUKA/Oropoja/caia B 3aBUCUMOCTH OT
COCTaBa MPOAHATU3UPOBAHHBIX ITOYB.
4. CoctaBieHre cOaTaHCUPOBAHHOTO MEHIO
Ha JeHb (HENENI0) B 3aBUCUMOCTH OT
COJIEp)KaHUsl ~ XHMMHUYECKUX  Makpo H
MHUKPO3JIEMEHTOB B MTPOIYKTAX MTUTAHHUS.




5. MHccuemoBanme xadecTBa HHUTHLEBOU
BOJIEI.

6. HccnenoBanue mpoO BOAOIPOBOIHOM
BO/IbI HA NIPEAMET YCTPAHECHHUS KECTKOCTH.
7. YcTpaHEHHME KECTKOCTH BOJbl B
CEIBbCKOXO3SMCTBEHHOM IEATESIILHOCTH.

2.2. 3AJJAHUSA JIs1 ONEHKHU OCBOEHUSA JUCIIAITJIMHBI

Pa3zgen 1
Tema 1.1. CTpoeHre aTOMOB XUMHUYECKHMX 3JIEMEHTOB M IPUPOIa XUMUYECKO CBA3H
1. Tect «CTpoeHne aTOMOB XMMHUECKUX 3JIEMEHTOB U MIPUPOAA XUMUUECKOU CBSI3M.

Bribepure o1H MpaBUIBHBIN OTBET:
1. Atombl C 1 Si UMEIOT OTMHAKOBOE YHUCIIO:
A) HEHTPOHOB B si/Ipe
b) snepreruueckux ypoBHen
B) a5ekTpoHOB Ha BHEIIHEM PHEPreTUUECKOM YPOBHE
I') anexkTpoHoB
2. B pany xumuyeckux 31emenToB Li-Be-B—C merannuueckue cBOiCTBa:
A) ycunuBaroTcs
b) ociabeBarot
B) He MeHsroTCS
') u3MEHAIOTCSI IEPUOTUIECKH
3. K s-a5ieMeHTaM OTHOCHUTCS:
A)K
b) S
B) Fe
I') Br
4. Ilytem coenuHenus aToMoB 1ol HomepoM 11 u 17 oOpa3yercs BEHIECTBO ¢ XMMHUYECKOMN
CBSA3BIO:
A) MOHHOI
b) xoBaneHTHOI MmonspHOM
B) xoBaneHTHOI HEMONSPHOMA
I') MeTannuueckoit
5. KonnyecTBo 371€KTPOHOB B aTOME COOTBETCTBYET
A) HOMEDY TIepHo/ia
b) Homepy rpynmsl
B) mopsinkoBomMy HOMEpY
6.Xnopuay 6apusi COOTBETCTBYET
A) nOHHasi XUMUYECKasi CBS3b
b) koBasieHTHas MO pHAs XMMUYECKas CBS3b
B) xoBaneHTHas HEMOJIIpHAsA XUMUYECKAsI CBSI3b
7. CBs13b, 0Opa3oBaHHas 3a CYET 00pa30BaHus OOLINX IEKTPOHHBIX Map HAa3bIBAETCS
A) MoHHOI
b) merammueckoit
B) xoBasieHTHOM
8. B mopsiake yObIBaHUS pajinyca aTOMOB JIEMEHTHI PAaCIOI0KEHbI B Py



A) K, Ca, Sc
b) Al, Mg, Na
B)F,Cl, 1
9. Kakoe u3 cyk1eHuil BEpHO JUIsl 3JIEMEHTOB VA TpyIIIbI
A) obmras popmyna neTydero BoopoaHoro coequHerust RHa
b) He 06pa3yroT JeTy4nx BOJOPOAHBIX COCTUHECHHM
B) o 3aBepuieHus SHEPreTHYECKOTO YPOBHS HE XBAaTa€T TPEX JEKTPOHOB
10. Cpenu Beects, ykazanusix B psay HCI, SOz, Clz; CuCly, CH4, NH3 konruectBo
COCJIMHEHUI C KOBJICHTHOM MOJISIPHOUM CBA3BIO PABHO
A) TpeM
b) nBym
B) uerbipem
11. Xumuyeckas cBsi3b B MOJIEKYJIaX 030HA U XJIOPHU/Ia KIS COOTBETCTBEHHO
A) KOBaJIGHTHAs IMOJISIpHAs ¥ HOHHAS
b) xoBasieHTHas MOJIsIpHAs ¥ KOBAJEHTHAs HEIIOJISIpHAS
B) koBasieHTHast HEMOJISApHAs ¥ HOHHAS
12. Koau4ecTBo 3J€KTPOHOB Ha MOCIEAHEM YHEPTreTUYECKOM YPOBHE B aTOME
COOTBETCTBYET
A) HOMEpY Tepuoaa
b) Homepy rpymiib
B) nopsiakoBoMy HOMEpY

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
2. 3agauu Ha cocTaB/ieHUe XMMHYeCKHX (opMyJ1 IBYXaTOMHBIX cOeJUHEHHIT (OKCH/IO0B,

cyab(uI0B, THAPUIAOB U T.IL.)

CocTaBbTe XMMUUECKHE (bOpMy.]'ILI ABYXAaTOMHBIX COECTMHEHUM:

Cunmumua xanbimst, tuapun Oapus, cynbdun sxenesa (III), okcun azora (II), oxcupg

anmoMuHus, xyopun xkenesa (II), autpua 6apus, okeun prytu (1), okcua cypbMmsl (V); okcug Meau

(D), xnopua pryru (Il), HUTpUA Kanusl, CUIUIMI MarHusi, TUAPU]] aFOMUHUA, Cyab(UI CBUHIA

(IT), 6pomun muaka, okcua yraepoaa (1), okeun xnopa (V); Hutpun Hatpus, noaun meau (1),

okcua xpoma (II), okeun azora (V), runpun Hatpus, xiaopua xpoma (III), okcua xamusi, okcun

meimbska (1), cynbdun nnnka, kapou amrOMUHHUSL.

ITAJIOH OTBETOB:

CazSi, BaHy, Fe;Ss, NO, Al203, FeCly, BasN2, Hg20, Sh.0s, Cu20, HgClz, KsN, Mg:Si,

AlHs, PbS, ZnBrz, CO, Cl.0s, NasN, Cul, CrO, N2Os, NaH, CrCls, K20, As203, ZnS, AlsCs.

Tema 1.2. Ilepuoanuecknii 3axon u Tadauua .. MenaeseeBa



I[IpakTHKO-OpHMEHTHPOBAHHbIE TeOpeTHYeCKHe 3aJaHUsl Ha  XapaKTEpU3aLHUIO
XUMHYECKHX 9JIEMEHTOB: «MeTtaminyeckue/HeMeTalInIeCKHIe CBOWCTBA,
AIIEKTPOOTPHILIATEIIEHOCT M CPOJICTBO K DJIEKTPOHY XUMHUECKUX DJIEMEHTOB B COOTBETCTBHUE C MX
9JIEKTPOHHBIM CTPOCHHEM M TOJIOKEHHEM B MEPHUOAMYECKON CHCTEME XMMHYECKHX 3JIEMEHTOB
J.. MenaeneeBa»
3agaua 1. HaszoBure snmementsl Ne 3, Ne 22 u ykaXuTe UX IOJOXKEHHE B NEPUOAUYECKHUX
TabInLax.

IrajoHn orBera: JnemeHT Ne 3 — ato nmutuii. OH Haxoautcs Bo |l mepuone, B rpynme Ne 1 (1A
rpyIIa).

OnemeHT Ne 22 — 370 THTaH. OH Haxonutes B IV nepuone, B rpynne Ne 4 (1VB rpynmna).

3agaua 2. Y KaKoro »JIeMEeHTa CUJIbHEE BhIpakeHbI cBoMcTBA MeTasia: Ne 12 wim Ne 20?7
JTaJIOH 0TBeTa: AKTUBHOCTD 3JIEMEHTa KaK MeTajlla — 3TO CIIOCOOHOCTh OTAABATH JJIEKTPOHBI.
OnemeHt Ne 12 — maruuid, metann |l nepuona I1A rpynmsr.

12Mg 15%25%2p°3s2 - 2 BaleHTHBIX HIEKTPOHA.

Onement Ne 20 — kanbuuii, metann |V nepuoga |lA rpynmnsl.

20Ca 1522522p%3s23P®4S? — 2 BajeHTHBIX IMEKTPOHA.

VY kanbuus 0oJbIIe paanyc aToma, OH Jerye, ueM M(, oTaaeT BaJeHTHBIE JIEKTPOHBI, U IO9TOMY
y HEro CHJIbHee BBIPa)KEHBI CBOMCTBA METaLIA.

3amaua 3. Kakoii aiemenT Oosniee aktiBHbIH Metat: Mg wiu Al?

JTasioH oTBeTa: boliee akTUBHBII METaJUl TOT, KOTOPBIN JIeTYe 0TAAeT IIEKTPOHEI.

BanenTHrle snextponsl: Mg: 3s?, Al: 3s?3p!, cienoBaTensHO, Ha TpeThbeM (BHEIIHEM)
ypoBHe y Mg — 23nektpona, y Al — 3 anektpona, o r(Mg) > r(Al).

Mg nerue otmaér smekTpoHbl, yeM Al (3JeKTPOHOB MeEHbIIE W paauyc OOJIbIIE).
CnenoBarenpHo, Mg 6oree akTUBHBIN MeTaIl.
3agaua 4. Y Kakoro sJeMeHTa CHIIbHEE BhIPaKEHBI CBOICTBA HeMeTaia: y anementa Nel5 unu
Nel7?

JTajioH OoTBeTa: AKTHBHOCTh JJIEMEHTa KaK HEMeTallla — 3TO CHOCOOHOCTh NMPUHUMATH
AIIEKTPOHBI.

OnemeHT Ne 15 — pocdop, nemerann Il nepuona VA (5) rpynisl.

15P 1522s22p°3s23p° — 5 BaNEHTHBIX HIEKTPOHOB.

Onement Ne 17 — xnop, Hemertasn |1 neprona VIIA (7) rpymms.

17Cl 15%25?2p®3s23p° — 7 BaTeHTHBIX 2IEKTPOHOB.

VY snemenrta Cl cunbHee BhIpaKeHBI CBOWCTBAa HEMETallla, TaK KaK OH MMEET OOJIbIle
3JIEKTPOHOB Ha BHEUTHEM YPOBHE M MEHBIIUHN paguyc aToMa.

3agaua 5. Kaxoii anemeHnT 0osnee aktuBHBIN HemeTawt: F wmu Cl?



JTaJIoOH oTBeTa: bosee akTUBHBIN HEMETAJI TOT, KOTOPBIU JIerye MPUHUMAET 3JIEKTPOHBI.
. 9029n5 >

Banentnsle anexTpoHnsl F: 25°2p° — 10 3aBepIIeHHOT0 YPOBHS HYXeH 1€ .
BanenTtusle snextponsl Cl: 3s23p° — 10 3aBepIIeHHOr0 YpOBHS HyXKeH 1&.

Onnako F naxoaurcs Bo |l nmepuone, a Cl — B Il mepuoze, 3uauur, r(Cl) > r(F).

F 6osiee aktuBHBII HemeTawt, yeM Cl, moTomy uTo eMy jierde npuHAThH 1€

Paznen 2
Tema 2.1. Tunbl XuMHUYECKUX peaKkInil

1. 3amayu HA cOCTaBJIeHUE YPaBHEHUI peaKiuii:
— COCIMHEHHUS, 3aMelleHUs, pa3joXKeHHs, oOMEHa U peakuuid C Y4acTHEeM KOMILIEKCHBIX
coeuHEHUH (Ha mpUMepe THAPOKCOKOMIUIEKCOB ATIOMUHUS U LIMHKA);
— OKHCJIUTEITbHO-BOCCTAHOBUTENIBHBIX PEAKIMA C WCIOJIB30BAHUEM METOJa JJICKTPOHHOTO
Oajanca;
— € yYacTHEM KOMIUICKCHBIX COEAMHEHUN (Ha TpUMEpe THUIAPOKCOKOMILJIEKCOB IIMHKA H
ATIOMUHHS).

Na2O + HaS(us6) —
MgOs6) + HCl —

BaO + SiO; (t)—

K20 + ZnO (t)—

Fe:03 + C (t)—

CaO + 2H (t)—

4FeO + O2 (t)—

6NH4OH + P20s —
2KOH(s) + Zn(OH)2 (t)—
KOH + AI(OH)z —
3NaOH ko) + Fe(OH)3 —
2NaOH(s) + Al2O3 (t)—
6NaOH + Al;03 + 3H.0 —
Ba(OH)2 + Ba(HCOz3)., —
Na[Al(OH)4] —

JTaJIOH OTBETOB:.

HI + H.SO4 — 12 + H2S + H20

H2S04 + Cu20 — CuSO4 + SO2 + H20

HNO3 + FeO — Fe(NO3)z + NO + H20

KNO3 + Al + KOH + H.0O — NH3 + K[AI(OH)4]
SO2 + KMnO4 + H20 — K2S04 + MnSO4 + H2SO4
SOz + KoCr207 + HSOs — K2SO4 +Cr2(S04)3 +H20
Na20O + HaSuse) — NazS + H20

MgOus6) + 2HCl — MgCl, + H.0

BaO + SiO; (t) — BaSiO3

K20 + Zn0O (t) — K2ZnO2



Fe203 + 3C (t) — 2Fe + 3CO

CaO + 2H; (t) —» Ca + H20

4FeO + O2 (t) — 2Fe203

6NH4OH + P205 — 2(NH4)3PO4 + 3H20

2KOH() + Zn(OH): (t) — K2ZnO2 + 2H20

KOH + Al(OH)3z — K[AI(OH)4]

3NaOH (xorm) + Fe(OH)z — Naz[Fe(OH)s]

2NaOH(s) + Al203 (1) — 2NaAlO; + H20

6NaOH + Al203 + 3H20 — 2Nas[Al(OH)e]

Ba(OH). + Ba(HCOz3)2 — 2BaCO3 + 2H.0

Na[Al(OH)4] — NaAlO2 + 2H20

8HI + H2SO4 — 417 + HoS + 4H0

3H2S04 + Cu20 — 2CuS0O4 + SO2 + 3H20

10HNO:3 + 3FeO — 3Fe(NOz3); + NO + 5H20

3KNOs + 8Al + 5KOH + 18H20 — 3NH3 + 8K[AI(OH)4]
550, + 2KMnO4 + 2H20 — K2SO4 + 2MnSO4 + 2H2S04
3S0; + K2Cr207 + HSO4 — K2SO04 +Cra(S04)z +H20

2. 3agaym Ha pacueT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIUU COCAUHEHNUS;
MaccoBOM MM OOBEMHOM JOJM BbIXOAA NPOAYKTAa PEAKLUUU COEAMHEHUS OT TEOPETUUYECKU
BO3MOXXHOT'O; OOBEMHBIX OTHOIIEHMH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK MCXOJHBIX
BEIIIECTB U MPOJYKTOB peakuu; Macchl (00bEM, KOJTMUECTBO BEILIECTBA) IPOIYKTA PEaKIUH, ECIIU
OJIHO M3 BEUIECTB JaHO B BHJE PacTBOpa C OINPEIACICHHOW MacCOBOM [OJIEHW PAaCTBOPEHHOIO
BEIIECTBA

1. Ilpu paznoxenun Hutpara meau (1I) o6pazosanock 11,2 1 okcuza azora (IV).
Beruucnute o6vemuyto oo (%) odpasopasiierocs kuciaopoaa. O0bemMbl ra30B U3MEpEHbI TPU
OJIMHAKOBBIX YCIOBUSAX. 3anuuiume 4ucio ¢ mo4HoCmoio 00 YebiXx.

JrtajoH orBera: 20

2. Beruncnute 00beM Boopoa (1), KOTOPBIA MOYKHO TOTYYHUTh TPU pazioxKeHuu 224 1
MEeTaHa J10 MPOCTHIX BELIECTB, €CIH BbIXOA peakuuu paBeH 80%. OO0beMbl ra30B U3MEPEHBI IPU
OJIMHAKOBBIX HOPMAJIbHBIX YCIOBUAX. 3anuuume 4ucio ¢ moyHOCmbvio 00 OeCAmblX.

3. Beiuucnure o0beM rasa (H. y.), MOJIY4eHHOTO IPU MPOKaJIMBaHUU 175 T TEXHUYECKOTO
KapOOHaTa MarHusi, B KOTOPOM MaccoBas /10J11 HeKapOOHATHBIX MpuMecei cocranisieT 4%.
3anuwume uucno ¢ mouHOCMbIO 00 OECAMUIX.

4. N3 200 kr kapOboHaTa KaJlbLiMs IPU B3aUMOJICHCTBUU C a30THOM KUCIIOTON ObLI
MOJIy4eH HUTpAT KanbIust Maccoit 311,6 kr. Beruncnute Bbixon (%) AJaHHON peakLuu.
3anuwiume 4ucio ¢ MoOYHOCMbIO 00 YETbIX.

5. Ilpu B3auMoOnIENWCTBUU HATPUs KOJIMYECTBOM BemiecTBa 0,5 MOJIb C BOJOM MOIYYHIH

BOJI0poJ1 00bEMOM 4,2 11 (H. y.). Beruncnute npaktuyeckuii Bbrxon rasa (%).

JrajoH orBera: 75
6. MeTayutmuecKuii XpoM TOTy4JaroT BOCCTaHOBIIeHHEM ero okcuaa CroO3 MeTaTHIecKuM

aJfoMuHEeM. Breraucionre Maccy Xpoma, KOTOpBIfI MOKHO IOJYYUTH IIPU BOCCTAHOBJICHHUH €TO
OKCHJIa Maccoi 228 T, eCJii MPaKTHYECKUH BBIXOJ XpoMa cocTaBisieT 95 %.
ITaJjion orBera: 148,2

7. K pactBopy, colepkaliemMy XJOpUJ Kaiblus Maccoil 4,1 r, mpuimiam pacTBop,
coxepxamuii pochar HaTpust maccoit 4,1 r. OmpenenuTe Maccy IMOITYYEHHOTO OCaKa, €CIv
BBIXO/JI IPOJIYKTa PeaKnu cocTaBiseT 88 %o.



9Taj0H oTBeTa: 3,41
3anaua 1. Dtanon orBeTa (peuieHue)

Pewexune.

0Bbemsl razos, BCTYNAOWMK B PEAKUMKD M 00pa3yHILLMXCR B DE3Y/5TaTe PE3KUMM, COOTHOCATCA KaK HebonslWme Uensle YnCna, pas-
Hilg CTEXMOMETPHUECKMM K03 MMUMERTAM B YDIBHEHMAX PEAKLMA.

3anKWEeM YPASHEHWE PeakUmWm:

20u(NQ3Jy —— 2Cu0 + ANOoT + Oqt.

ObueMHan gons kMcnopoga Dyder onpefenaTsCs ciegyrowmt odpasom:

. V(0,) I
D = (% = ——  100% = 20%.
P02 =i, vNoy) T g 1R
OrteeT: 20.
3amaua 2.
PeweHwne.

JanuiLeM ypaBHEHWE NPOTEKAKIWLER PeaKLKMK:
CHy () —— C oy + 2Hz (-
HaligeM TeopeTWueckoe 3HaueHue ofbeMa obpazywllerocs 2ogopoaa (To CTe MPMHMMAaEM, UTO BeIX0S peakuwy 100%). OnA aToro
HaMgeM KONWYECTED BEWECTES METAHE (MONApHaA Macca — 16r/Monk):
Vv 224 1

V(CHa) =

= = |0 MOJIE.
Vi 22,4 n/mons

COrnacHo YPaBHEHWE PEAKUMK, W3 1 Monk MeTaHa o0pasyeTcs 2 MoNe BOAOpOAa. Torda M3 10 Mone meTaHa obpasyeTtcs 20 MONke BO-
nopoja. Haiaem ero o0beM (TeOpETUYBCKMIA):
V(Hz) =v- ¥V, =20 moan-22.4 1/ monn = 448 1.
TaK KaK BeIX04 PeakuMn No yCnosMw cocTaenseT 80%, To NpakTWUecKoe 3HaueHWe obseMa sodopona DyaeT cnegyrwmm:

80% 448 n=338,4 .

VIH)=n “100%

100%
OTeeT: 3584.

3amaua 3.

PeweHwne.
MpokanveaKKe KapboHaTa MarHWA ONWCeIBAETCA CAEOYKIWM YDABHEHWMEM DEAKLMMK:

.
MgCO3; —— MgQO + COs.
HaigeM KOoNWYecTBD YWCTOro BelwecTea Kapbodata Maruua (Des npumecei):

m(MgCO3) = m(rexn. MgCO1) - (1 —w{npumecn)) = 175-0,96 = 168 1

_ om{MgC0s) 1687
M, 84 r/monn

=2 MOk,

v(MgCO;)

Hargem 00weM yrnekWcnoro rasa:

ViCO2) = v{MgzCOs) = 2 moiin;

V(CO,) = v(€CO,) -V, =2.22.4 = 44,8 1.

OTeeT: 44,8,

3agaua 4.

PeleHWe.
Mpw BzanMogeicTerm kapboxaTa kaneums (CaC(s) c azotHoi kucnotoi (HINO;) npoucxoaunT cnegywwas peakums:

CaCO;z + 2HNO; —— Ca(NOz)z + Hz0 + COs.

HaiineM TEOpeTMYECHOEe 3HAYSHWME MACCsl MONYYASMOro HWTPaTa KansuwsA. [Ns 3TOr0 HalgeM KOoMWJYecTeo sewecTea kapbodaTa
KansumMa:

. mo 200 kr- 1000
aC0y) = = =S g .
v(CaCO;) i 100 = oo 000 noE

COrNacko YPaBHEHWK pEaKumMW, M3 1Mons xapboxaTa KansuWa ofpasyeTca 1MoMb HMTPaTa kansuWA. Torga ans obpazosanms
2000 Mone HMTpaTa TpebyetcA 2000 Monks kapboHaTa KaneUMA (C MONAPHOA Maccod 100 r/Mons). Halaem ero Maccy:

m(Ca(NO;)2) = v-M = 2000 mone- 164 r/mons = 328000 r = 328 kr.

Teneps HalgeM BoIX0o PeakUMK — OTHOWEHME MACCs! BEWECTSa, MNONYUYMBLLSHCA Ha NPaKTMKE, K TEOPETUYECKON Macce:

00%:3”'6

_ m(upak.)
m{reop. ) 32

< 100% = 95%.

OTBeT: 95,



Tema 2.2. DiiekTpoIMTHYECKAS] JUCCONUALNS U MOHHBII 00MeH

1. 3apanns Ha cOCTaBJIEHUE MOJIEKYJISIPHBIX M MOHHBIX PEAKIMH ¢ yYaCTHEM OKCHJIOB,
KHCJIOT, OCHOBAaHHMI U COJIEH, NOHHBIX PEAKLIUK TUAPOIIN3a COJIEH, YCTAHOBIICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI.

1) CocraBbTe ypaBHEHMSI M HAITMIIMTE IOJHOE HOHHOE U COKPAIIEHHOE HOHHOE YPaBHEHUS
peaKIuid:
KOH + HCl —
CaO + HNO3 —
Mg(OH)2 + H2SO4 —
CuClz + KOH —
Al2(SO4)3 + BaCl, —
K>S + HCl —
Na,CO3z + HNO3z —
Mg + H2SO4 —

9TaJI0H OTBETOB:

KOH + HCI — KCI + H20

K"+ OH + H"+ Cl'— K"+ CI" + H,0

H"+ OH — H20

Ca0 + 2HNO3 — Ca(NO3)2 + H20

CaO + 2H* + 2NO3 — Ca®" + 2NOs™ + H-0

CaO + 2H* — Ca?" + H,0

Mg(OH)2 + H2S04 — MgSO;4 + 2H20

Mg(OH)2 + 2H* + SO42 — Mg?* + SO + 2H,0
Mg(OH), + 2H* — Mg?* + 2H,0

CuCl, + 2KOH — 2KCl + Cu(OH)2|

Cu?* + 2CI'+ 2K* + 20H" — 2K* + 2CI" + Cu(OH)2],
CU2* + 20H" — Cu(OH)2|

Al>(SO4)3 + 3BaCl, — 3BaSO4| + 2AICI3

2AP* + 3504% + 3Ba?" + 6Cl" — 3BaS0s| + 2AIF* + 6CI
3Ba?" + 3504* — 3BaS04|

Ba2* + SO42 — BaSOa)

K>S + 2HCI — 2KCI + H.S1

2K* + S% + 2H" + 2CI" — 2K* + 2CI + H2S?

2H* + S — H,S1

Na;CO3z + 2HNO3z — 2NaNO3 + CO21 + H20

2Na’ + COs> + 2H" + 2NO3z— 2Na* + 2NO3™ + CO21 + H20
CO3% + 2H* — CO21 + H20

Mg + H2S04 — MgSO4 + Hz?

Mg + 2H* + S04 —Mg?* + SO4* + Ha1

Mg + 2H* — Mg?* + Ha?t

2) Kakue u3 coneit RbCl, Cr2(SOas)3, Ni(NOs3)2, Na;SOs monsepratoTcss THApOIH3Y?
CocraBbTe MOHHO-MOJICKYJISIPHBIC U MOJICKYJSIPHBIC YPaBHEHHs TUAPOJIHM3a COOTBETCTBYIOIINX
coueit. Kakoe 3nauenue pH (> 7 <) umMeIOT pacTBOPHI ATUX COJICH?



JTaJI0OH 0TBETOB:

RbCl — conp oOpa3oBaHHast CUIIBLHBIM OCHOBAHHEM U CHUJIBHON KHCJIOTOW, THAPOJIU3 HE
MIPOTEKAET, IOATOMY PACTBOP UMEET HelTpanbHyto cpeay (pH = 7).

Cr2(S04)3 — conb 00pa3oBaHHas ClIa0bIM OCHOBAHUEM W CHJIBHOW KHCIOTOM, IMO3TOMY
peaKIus THIPOIH3a MIPOTEKAET M0 KaTHOHY.

Cr2(S04)3 + 2HOH 2 2CrOHSO4 + H2SO4

2Cr3* + 3504% + 2HOH 2 2CrOH?* + 2S04> + 2H* + SO4*

Cr¥* + HOH 2 CrOH?" + H*
B pesynbTaTe rujponausa o0pa3oBainck HOHbI Bogopoaa (H™), mostomy pacTBop MMeeT KHCIYIO
cpeny (pH <7).

Ni(NO3)2 — conb oOpa3oBaHHasi C1a0bIM OCHOBAHHUEM M CHJIBHOW KHCIIOTOH, MO3TOMY
peaKIys THIPOIH3a MPOTEKAET M0 KaTHOHY.

Ni(NOs3)2 + HOH 2 NiOHNO3z + HNOs

Ni%* + 2NO3 + HOH 2 NiOH* + NOs™ + H" + NO3"

Ni?* + HOH 2 NiOH" + H*
B pesynbTaTe rujiponausa o0pa3oBanuck HOHbI Bogopoaa (HY), mostomy pacTBop MMeeT KHCIYIO
cpeny (pH <7).

NaxSO3 — conp 0Opa3zoBaHHasi CHJIBHBIM OCHOBAaHHWEM U CIA0OW KHUCIOTOH, MO3ITOMY
pEaKIMs THIPOJIN3a IPOTEKACT I10 AaHUOHY.

Na.SO3 + HOH 2 NaHSO3 + NaOH

2Na* + SO3% + HOH 2 Na" + HSO3 + Na* + OH-

SO3% + HOH 2 HSO3 + OH"
B pesynerare tHaponmza oOpazoBanuch ruapokcua-uonel (OH'), mosTomy pacTBOp HMEET
meno4nyto cpeay (pH > 7).

2. JlabopaTopHasi padora Nel «Peakunu ruipoiamnsan.

Ha3zBanue Tembl Tema 2.2. «DNEKTPOTUTHYECKAS TUCCOIHAIUS U MOHHBI OOMEH

PesynbTar 00yueHus CocTaBnsTh ypaBHEHUS XMMUUYECKUX pEaKLMd HOHHOTO OOMEHa ¢ y4acTHEM
HEOPraHUYECKUX BEIIECTB

OO011I1e KOMIIETeHITUU OK 01, OK 02

1. Bonipocsl 1u1s1 1onycka K JadoparopHoi padore

a) chopmynHpyiiTe 11eh MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KaKOW MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBAET;

B) OOBSCHUTE, KaKHe CYIIECTBYIOT CIIOCOOBI JOKa3aTeNbCTBA CYIIECTBOBAHUS THPOJIH3a
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB;

') 00BACHUTE, KaK COCTABIISIETCS YpaBHEHHUE THAPOIIN3A,

n) oobscauTe, uro Takoe pH? Kak 3aBuCHT maHHBIN TMOKa3aTelnh OT KUCIOTHOCTH WIIH
OCHOBHOCTH CPEJIbl pacTBOPA;

€) 00BSCHUTE XOJ] BHIITOJIHEHUS SKCIIEPUMEHTA 10 PEIIEHUI0 KaYeCTBEHHBIX 3a/1a4;

) TIEPEUUCIIUTe OCHOBHBIE aCNEKThl COOJIIOJICHUS TEXHUKH 0€30IacHOCTU NpH paboTe C
arpecCUBHBIMU peareHTamMH (TUAPOKCHUI HATPHUS).

2. [IpoBeneHne onbITOB

OOGopynoBaHue ¥ TIOCY/AA: CTEKIISTHHBIE TPOOUPKH; MITATUB TSI IPOOUPOK




PeaktuBbi: pactBop NaOH, pactBop NaxSOs, pactBop AICl3, pactBop Na2COs, pactBop
Cu(OH)2, KUCITOTHO-OCHOBHBIN HHIUKATOP

AJIFOpI/ITM MMpoOBE€ACHUSA ONIbBITA Ne 1 BOHpOCBI H 3aJ1aHusA

3aganue Ne 1. B Tpex mpoOupkax mon | 1. J[aTe oObsICHEHHE MTPOBEICHHBIM OTIBITAM.
HOMEpaMU HaxOJIATCS paCTBOPHI TPEX CoJiel: | 2. CocTaBUTb ypaBHEHUs peaxiui,
XJIOpHJIa aIOMUHUA, Cyib(aTa HaTPHsl, | IPOTEKAIONINX B IPOOUPKE B MOJICKYISIPHOM U
kapOoHaTta HaTtpus. He mone3ysick ApyruMu | HOHHOM BHIaX.

pEaKTUBaMH, OIPENEIUTE COCTAaB KaKIOU
POOUPKH.

AJITOpUTM NpoBeAeHHus onbiTa Ne 2 Bonpocsl u 3axanus

3aganue Ne 2. Yro npowusoiiner, eciu | 1.Kakoil mnaukaTop aydille MCIONb30BaTh AJIS
OXJIQJIUTh PACTBOp KapOOHAaTa HATPHs WM | ONpeNesIeHHs Cpebl pacTBOpa?

N00aBUTH K HEMY TUAPOKCH] HATPHS? 2. CocraBUTh COOTBETCTBYIOIINE YpPaBHEHHUS
1.1. Hauth B mpoOupky 1-2 Mi pacTBOpa | XAMUYECKHUX pPEAKIHid, B MOJECKYIIPHOM U
KapOoHaTa HATPHSL. HOHHOM BU/IaX.

1.2. OnyctuTh IpOOHPKY B CTaKaH C OYCHb
XOJIOAHOW BOJIOM WJIM CHEIOM.

1.3. IlpoBeputb cpeny pacTtBopa mOpu
MIOMOIIHN KHCIIOTHO-OCHOBHOT'O UHJIMKATOPA.
1.4. lo6aBuTh K pacTBOpY KapOOHATa HATPUS
TUAPOKCHU HATPHUSL.

A.]'ll"OpI/ITM MpPpOBCIACHUSA ONIbBITA Ne 3 BOl'[pOCbI H 3aJaHuA

3aganue Ne 3. [IpoOieMHBbIH OMBIT. 1. CocTaBUTH COOTBETCTBYIOLME YpPaBHEHUS
1.1. B oaHy mnpoOMpKy C pacTBOPOM | XUMHUYECKUX pEaKluil, B MOJEKYISIPHOM U
cynbpata menu (II) npuiuTe pacTBOp | HOHHOM BHIAX.

THJIPOKCUIA HATPUSI.

1.2. Bo BTOpyl MOpOOUPKY C pacTBOPOM
cynbpara meau (II) npumuth pacTBOp
KapOoHaTa HaTpHsl.

1.3. CpaBHUTh 1BET OOpPA3YIOIIUXCS
OCaJIKOB.

1.4. O6paTuTh BHUMaHHE HA BBIJICTICHHE ra3a
B OJHOM U3 IPOOUPOK.

L.5. Onpenenurs, OTKyJa  MOJXKET
BBIZIENATHCS DTOT Ta3?

1.6. ITpoBepuTh KaueCTBEHHBII COCTaB rasza
rOpsIIeH JTy4YUHKOM.

1.7. OOBACHUTD IPOUCXOIAIIIEE SIBIICHHE.




AJITOPUTM NpOBeeHNs onbITa Ne 4 Bonpocel u 3a1aHun

3ananue Ne 4. [Ipo6iieMHBIN ONIBIT. 1. OOBSICHUTD TTPOUCXOIAIICE SBIICHUE.
1.1. K pacrBopy xmopuna amtoMuHusa |2. CoCTaBUTh COOTBETCTBYIOIIUME YpPaBHEHUS
MPWINTH PacTBOP KapOoHATa HATPUSI. XUMUYECKUX PEaKUUid, B MOJEKYISIPHOM U

MOHHOM BHJIAX.
3. OTBETUTH HA BOIIPOCHIL.

Jl1s yero B MeIMIIMHCKOMN IPAKTHUKE UCHIOIb3YIOT
pacTBOp MUTHEBOW COABI AJIS MOJIOCKAHUS IpU
BOCHAJIMTENbHBIX 3a00seBaHusAX ropia? Kakosa
poap runponusa B npupone? Ilouemy pactBop
MblLjIa IEHUTCA B BoJE?

3. O0paboTKa pe3yJabTaTOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBHUE MOIYUEHHBIX PE3YJIbTATOB TUTIAM ruaponu3a. CaenaTh
COOTBETCTBYIOIINE BHIBOIBI.

2. CopmynupoBaTh BBIBOJBI O 3aBUCUMOCTH THIA THUAPOIN3A U KUCIOTHOCTU CPEIIBI
pactBopa.

Pa3nen 2. Xumuyeckue peakunu. Kourposbnas padora Nel «CtpoeHue BelecTBa M
XHMHYECKHE PeaKIIum»

Bapmuanr 1

1. CocraBbre Qopmynbl mo HazBanusMm: 1. Hurpun kamust 2. Cununun marsHus 3.
I'unpun amomunus 4. Cynedun ceunna (II) 5. bpomun nunka 6. Oxeun yriepona (II) 7. Oxeug
xyopa (V) 8. Okcun 6apust 9. ®ocoun xeneza (II1) 10. Kapoua maraus 11. Iunpun kamus 12.
Cynbdun amtomunus 13. Mogun menu (I) 14. Cynsdun pryru (II) 15. Oxcun xnopa (IIT) 16. Oxcun
ceuHua (IV) 17. Okeun nunka 18. Cumnuua kansuud 19. l'unpua 6apus 20. Cynedun sxeneza(11l)
21. Oxcun azota (II)

2. Peaknueli 3amerieHuss SBISETCS a) TOPEHUE BOJIOpOJAa B KHCIOpojne; ©0)
BoccTaHoBjeHue okcuaa meau (1) Bogopoaom; B) B3auMoielicTBHE THAPOKCH 1A Kallusl C CEPHOM
KHCIIOTOH; T) TepMUYecKasl IeTHIpaTaius THAPOKCUIA TNHKA.

3. VYpaBHsliTe  peakiuu  METOJAOM  DJIEKTpOHHOro  Oamanca.  PaccraBbTe
KO3 UIIUEHTHI

HI + H2SO4 — I + H2S + H20
KNOs + Al + KOH + H,0O — NH3 + K[AI(OH)4]

4. Kakue u3 comneit RbCl, Cra(SOs)s moasepratorcst rugponusy? CoctaBbTe HOHHO-
MOJICKYJISIPHBIE W MOJIEKYJSIPHBIE YpaBHEHHs THAPOJU3a COOTBETCTBYyROmUX coieil. Kaxoe
3Hayenue pH (> 7 pH > 7)

5. HanummTe noiaHoe U COKpaleHHOe YpaBHEHUS PEAKIUIA:

KOH (p) + HCI (p) = KCl(p) + H20 (mn)

Ca0 (okcun) + 2HNO3 (p) = Ca(NO3)2 (p) + H20 (mx)

Mg(OH)2 () + H2S04 (p) = MgSOa(p) + 2Hz0 (wn)

6. [Ilpu B3amMopelcTBHHM HATPHs KOJWYIECTBOM BemiecTBa 0, 5 MOJIb ¢ BOAOH MONYYUITH
BOI0pO21 00bEMOM 4,2 11 (H. y.). Beruucnure npaktuueckuit Berxoa rasa (%).

Bapmuanr 2
1. CocraBbTe popmyisl o HazBaHusaM: 1. Kapoun autus 2. Oxcua docdopa (I1I) 3. dropua meau
(IT) 4. Oxcun cepedpa 5. I'mapun nutus 6. Cynsdun meau (I) 7. Hurpun natpus 8. Moaun cepedpa
9. Oxcup xpoma (I1) 10. Oxeun azota (V) 11. T'mapun varpus 12. Xnopun xpoma (I1I) 13. Oxenp
kaimus 14. Oxeua mbimbska (I111) 15. Cynsdun muaka 16. @ochun menu (II) 17. Oxenp xenesa
(IT) 18. bpomua mapranna (II) 19. Cynsdun mutus 20. Docdun cepedpa 21. dropun xenesa (I1)
22. Oxcup amromunus 23. Xaopun xkenesa (I11) 24. Hurpua 6apus 25. Oxcun prytu (1) 26. Oxenp



cypeMbl (V) 22. Oxeup xpoma (V1) 23. Hurpun mutus 24. Cynsdun maraus 25. Oxcun mean (1)
26. Xnopun prytu (11)

2. B3aumoeiicTBrE THAPOKCH/IA KATIbIIUsS C COISTHOM KMCIOTOU - 3TO peakius 1) coenuHeHus; 2)
pasnoxkenus; 3) ooMeHa; 4) 3aMeIeHust

3. YpaBHsiiTe peakiui METOI0M JIEKTPOHHOr0 O6anaHca. PacctaBpTe K03 dUIIUEHTHI

HNO3 + FeO — Fe(NO3)3 + NO + H20O

SO, + KMnO4 + H2O — K2S04 + MNSO4 + H2SO4

4. Kakme wu3 comeir Ni(NOs3)2, NaxSOs mnoxaseprarorcs rumposnsy? CocTaBbTe HOHHO-
MOJICKYJIIDHBIE W MOJEKYJSIPHBIC YpPaBHEHHUS THAPOJIM3a COOTBETCTBYIOIIUX coiield. Kakoe
3Hauenue pH (> 7 pH > 7)
5. Hamumure mosiHOE M COKpAIllEHHOE YPaBHEHUS PEAKITUIA:

CuClz (p) + 2KOH (p) = 2KClI(p) + Cu(OH)2]

Al(SOa)s (p) + 3BaClz (p) = 3BaSOa| + 2AICI(p)

K>S + 2HCI = 2KCI + H,S1
6. Meramnueckuif XpoM MOJy4yarOT BoccTaHoBieHHEM ero okcuaa Cr03 MeTamunyecKuMm
ATIOMUHUEM. Bhrauciure mMaccy Xxpoma, KOTOPBI MOXHO TOJTYYUTh MPH BOCCTAHOBJICHUU €TO
okcuaa Maccoi 228 T, eciu NpakKTUYECKU BbIX01 Xpoma cocTaBisieT 95 %.

Pa3zgen 3
Tema 3.1. Knaccudgukanus, HOMEHKJIATYpPa U CTPOEHHE HEOPTaHMYECKHUX BelecTB

1. Tect «HoMeHkaTypa 1 Ha3BaHUE HEOPraHUYECKHUX BEIIECTB UCXO/S U3 UX
XUMHYECKON (POPMYITBI MM COCTABICHUE XUMUYECKOH (hOPMYITBI UCXO/Is U3 Ha3BaHHSI BEIIECTBA
10 MEXXTYHAPOIHON WIM TPUBHAIIBHON HOMEHKJIIATYPE».

Bbi0epuTe o1MH NpaBUIbHBIN OTBET:

1. Vxaxwute mpaBuibHoe HazBanue coar FeOH(NO3)2:
A) rugpokconuTtpar xenesa (I1)
b) runpokconutpar xenesa (I1I)
B) nurnapoxconutpar xenesa (I1I)
I') aurnapoxconutput xenesa (I11)
2. YxaxuTte npaBuiibHoe Ha3BaHue coiar NaNOa:
A) HUTpAT HaTpUs
b) Hutpug Harpus
B) amun Hatpus
I') HuTpUT HaTpUs
3. [IpuBenuTe npaBmwiIbHOE Ha3BaHue BemecTBa HoSO3:
A) cepHUCTas KUCIIOTa
b) cepnas kucnora
B) cepoBomopoiHas kucnora
I') okcun cepsi (IV)
4. [IpuBeaute nmpaBmiibHOE Ha3BaHUe BemecTBa NaHPO4:
A) ruapodocdar HaTpus
b) ruapodochur narpus
B) nurunpooprodocdat HaTpus



I') ruapooprodocdar Harpus
5. Ykaxute MONeKyIspHYyI0 (hopMyIry TuapoopTrodocdara Maraus:
A) MgHPO3
b) Mg3(PO4)2
B) MgHPO4
') Mg(H2PO4):
6. YKaxxuTe MOJICKYISIPHYIO ()OPMYITY CEPOBOAOPOIHOMN KHCIOTHI:
A) H2SO3
B) Ha2S
B) H2S04
I') H2S203
7. IlpuBeanuTte MONEKYISAPHYIO (POPMYITy a30THCTOM KUCIOTHI:
A) HNO:
b) HNO3
B) NH3
I') N2O3
8. Ykaxure npaBuibHoe Ha3Banue coiu Fea(SO4)s:
A) cynabdur xenesa (1I)
b) cynsdun xenesa (I11)
B) cynbdar xenesa (11)
I') cynedar xenesa (I1I)
9. [IpuBenute npaBuibHOE Ha3BaHue BemecTBa (ZnOH)3PO4:
A) oprodocdar nuHKa
b) tpurnapoxcodocdar nunka
B) oprodocdarruapokconmnka
I') ruapooprodocdaT nuHKa
10. VkaxuTte MOJNEKYISpHYIO (OpMYITy THAPOCYIb(aTa MarHus:
A) Mg(HSO3)2
B) Mg(HS):
B) MgHSO4
') Mg(HSO4),
11. Vkaxure MONEKyIApHYIO (GOpMYITy KPEMHUEBOW KUCIOTHI:
A) H2SO3
B) H2CO3
B) H2S04
I') H2SiO3
12. KakoBa ¢popmyna guruapodocdara HaTpus:
A) NazPO4
b) Na;HPO4
B) NaH2PO4
I') NaPO>
13. Vkaxwure hopmyny 6€pTOIETOBOM COMH:
A) KCIOs
b) KCIO;
B) K2CO3
') Ca(ClOs)



14. Tlpuenute GpopMyITy TalieHONH N3BECTH:
A) Ca(OH):
b) CaO
B) CaCOs
') CaSO4
15. ®opmynam NO2 u Cu(OH)2 cOOTBETCTBYIOT Ha3BaHUS
A) okcua azora(ll) u ruapoxcua meau(Il)
B) okcup azora(Il) u rugpoxcu meu(l)
B) okcun azota(IV) u ruapoxcun meau(1l)
I') okeun azota(l) u ruaporcun meau(l)

ITAJIOH OTBETOB:

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

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

2. 3ajga4u Ha pacyeT MacCOBOM JOJIM (MAcChl) XUMHUYECKOTO dJIEMEHTA (COCTMHEHHUS ) B
MOJIEKYJIe (CMecH).

1. BeluucauTe B MPOICHTaX MAaCCOBYIO J0JI0 Kuciopoza B kapoonare autus (LioCOgz).
3anuIuTe YUCII0 C TOYHOCTHIO J0 IENbIX.

JTaJI0H OTBeTAa:
Mr (Li2COz3) = 7-2+12+16°3 = 74, nostomy W (O) = 16:3:74 = 0,649 =65 %

2. BoruucnuTe B MpOIEHTaX MacCoBYIO 1010 a30ota B HuTpate Kanbist (Ca(NOs)2).
3anummnTe YUCI0 C TOYHOCTHIO 10 LENbIX.

ITAJIOH 0TBETA:
Mr (Ca(NOs3).) = 40+2-(14+16°3) = 164, mostomy W(N) =14-2:164=0,171 = 17 %

3. BoruncnuTe B MpOIEHTaX MacCOBYIO 00 cephl B Xxanbkonupute (CuFeSy). 3anumimre
YHCJIO ¢ TOYHOCTHIO JIO IIEIIBIX.

9TaJIOH OTBETA:
Mr (CuFeS,) = 64+56+32:2 = 184, mostomy W(S) = 32:2:184 = 0,348 ~35 %

4. Beruucaure B MMpOHCHTAax MaCCOBYIO JOJIIO KMCJIOPOAda B II€pMaHTaHATC KaJIvs.
3aluIImnTe YUCI0 C TOYHOCTHIO J0 IOCIbIX.

ITaJIOH 0TBETA:
Mr (KMnOg) = 39+55+16°4 = 158, nostomy W(O) = 16-4:158 = 0,41 ~ 41 %

5. Onpenenute MaccoBYIO JOTIO KPUCTAJUTM3ALIMOHHOM BOABI B TUTHAPATE XJIOPUAA
6apus BaClz-2H;0.

JTaJIOH OTBeTA:

M (BaClz-2H20) = 137+2:35,5 + 2:18 = 244 r/mo1b
N3 popmynst BaClz-2H20 cnenyer, uro 1 Moib quruapata xjopuaa 6apusi COAEpKUT 2 MOJb
H20. Otcrora MOKHO OIIpeIeuTh Maccy BOJIbI, coaepikaiieiics B BaClo-2H20:
m(H20) =2:18=36T.

HaxoauM mMaccoByro 100 KpUCTAJUIM3ALMOHHON BOJIbI B AUTUApATe XJI0opuaa Oapus
BaCl2-2H20.
®(H20) = m(H20) / m(BaCl2-2H20) = 36/244 = 0,1475 = 14,75%.



6. 13 oOpasia ropHo# mopoapl Maccoit 25 T, copeprkaiieii MuHepasl apreHTHT AgeS,
BBIJIENIEHO cepebpo Maccolt 5,4 1. OnpeaenuTe MacCOBYIO JIOJIIO apreHTUTa B 00pasIie.

JTajI0OH OTBeTAa:

OmnpenensieM KOJMYECTBO BEIIECTBA cepedpa, HaXOISIIErocs B apreHTUTe:
n(Ag) =m(Ag) / M(Ag) = 5,4/108 = 0,05 mob.

U3 dpopmynst AgeS cnenyer, 4To KOJIMYECTBO BEIIECTBA apTeHTUTA B JIBA pa3a MCHBIIIE
KOJINYECTBA BEIIECTBA cepedpa.

OmnpenernsieM KOJIMYECTBO BEIIECTBA apIeHTUTA:
n(Ag2S) = 0,5-n(Ag) = 0,5:0,05 = 0,025 mosb

PaccunthiBaeM mMaccy apreHTuTa:
m(AQ2S) = N(Ag2S)" M(AQ2S) =0,025-248 = 6,2 .

Teneps onpenensieM MacCOBYIO OO apIreHTUTA B 00pa3iie TOPHOH TOPOIbI:
®(Ag2S) = m(AQ2S) / m = 6,2/25 = 0,248 = 24,8%.

7. 25 1 okcuaa MarHus cMemanu ¢ 35 T okcuaa amoMunusa. Onpenenure MacCoBYIO A0JIO
OKCHa MarHus B JAHHOU CMECH.

Haiinem maccy cmecu: m(cmecu) = m(MgO) + m(Al203z) =25r +35r=60r.

Haiinem maccoByto oo okcuaa maraus: o (MgO) = m(MgO) / m(cmecn) = 25 1/60 T =
0,417, nm 41,7%.

3. IlpakTHYecKue 3aaHus 110 KiacCu(HUKAIMN, HOMEHKIIATYPE U XUMUYECKHM
bopMyamM HEOPraHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB.

1. VYcraHoBHTE COOTBETCTBHE MEXIYy (GOPMYJIOH BelecTBa M KIaCCOM/TPYIIION, K
KOTOpOMY(-0#f) 3TO BEIIECTBO MPHUHAMICKHUT: K KAKIOH MO3UIMH, OO03HAYCHHOW OYKBOIA,
mo0epUTe COOTBETCTBYIONIYIO IMO3UITUIO U3 BTOPOTO CTOJIOIA, 0003HAYEHHYIO ITU(POil.

OOPMVIJIA BEHIECTBA KITACC/TPVIIIIA
1) conb cpenHsis
A) NH4HCO;3
2) OKCHUJI KUCTIOTHBIN
b) KF
3) okcua HecoeoOpa3yoIIunit
B) NO

4) cosp Kucas

Otajion orBeTa: A-4, b-1, B-3

2. YcraHOBUTE COOTBETCTBHE MEXIy (GOpMYIJION BellecTBa U KIACCOM/TPYNIOH, K
KOTOPOMY(-0) 3TO BENMIECTBO MPUHAJICKHUT: K KaKIOW TMO3UINH, OO0O3HAYCHHOU OYKBOH,
moa0epuTe COOTBETCTBYIONIYIO IMO3UITHIO U3 BTOPOTO CTOJIOIA, 0003HAYEHHYIO ITU(POii.
OOPMVIJIA BEIIECTBA KIIACC/TPYIIIIA

_ 1) KOMILIEKCHAs COb
A) Ho[SiFs]

B) KAI(SO4)z
B) Na[Al(OH)4]

2) OECKUCIIOpOIHAS KUCIIOTA
3) nBoOiiHas COJTb

4) ocHOBaHHUE




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

3. Cpenu npeaioskeHHBIX (POPMYIT BEIIECTB, PACIIOIOKEHHBIX B IIPOHYMEPOBAHHBIX
siuerikax, Beroepute Gpopmyinbl: A) cpeaneit conu; b) kucioii conu; B) ocHOBHO# cou.

1. RbHCO3 2. Mg2(OH)2CO3 3. NH3
4. H,SO3 5. Na2B4O7 6. SOClI,
7. Na202 8.0, 9. Fe(OH):

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

4. Cpenu npeanoKeHHbIX (POPMYJ BELIECTB, PACHOI0KEHHBIX B IIPOHYMEPOBAHHBIX
s4eiikax, Beioepure popmynsl: A) amporepHoro okcuaa; b) HeconeoOpazyroero okcuaa;
B) ocHoBaHus.

1. H202 2. Mg(OH): 3. PbO
4. B(OH)3 5. Na2S0q 6. NO
7. HsP 8. NH4NO3 9. SO,

Otanon orBera: A-3, b-6, B-2
5. Cpenu npeanokeHHbIX (OpMYJT BEIIECTB, PACTIONOKEHHBIX B IPOHYMEPOBAHHBIX
s4eiikax, BiOepuTe opMynbl: A) KOMIUIEKCHOM cony; b) kpuctamuoruapara; B) nBoiiHoit conu.

1. KHSOq 2. CuSQs - 5H,0 3. MnCOs3
4. Ca(OH)2 5. Na[Ag(CN):] 6. POCls;
7. KoCr20O7 8. NazFeOq4 9. NaCl - KClI

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

6. Cpenu npensioxKeHHbIX (OPMYIT BEIIECTB, PACIIOI0KEHHBIX B IPOHYMEPOBAHHBIX
saueiikax, Bioepute Gpopmynsl: A) kucnotsl; b) cpenneit conu; B) kuciaotHoro okcua.

1. yrapHslii ra3 2. H3P 3. TUTTOXJIOPUT KaJIUs
4. PCl3 5. ammuak 6. BeO
7. NaHS 8. Mn207 9. Hz2Se

Otayion orBeTra: A-9, b-3, B-8

4. HpaKTI/I‘IeCKI/Ie 3aJaHUd Ha OIPCIACIICHUC XUMHYECKOM aKTHBHOCTH BCIICCTB B
3aBUCHUMOCTH BUJa XUMHUYECKOM CBSI3H M THIIA KpHCT@..H.HH‘-IGCKOﬁ PCHICTKHU.



1. JIna ruppocyinbdara HATpHsl MOCTPOUTE Tpaduueckyro (GopMyly M yKaKUTE BHUIBI
XUMHYECKON CBSI3U B MOJICKYJIC: MOHHAasd, KOBAJICHTHAs, IMOJIApHAs, KOBAJICHTHAA HCIIOJIApHAasld,
KOOpJMHAIIMOHHAS, METAJUIMYECKasi, BOJIOPOTHAS.

o}
H-0
4
N\

Ortanon orBera:NaHSO4—"° o
Cas3b O — Na — nonnas

Ces3b O — S — KOoBasieHTHAS MOJIIpHAs
Ces3p O — H — koBasieHTHAs MOIsIpHAS

2. Iloctpoiite rpadudeckyro GopMyny HUITPUTA AMMOHHS M YKAKUTE BUAbI XUMUYECKON
CBsI3U B 3TOM Mosekyne. [TokaxxuTe, kakue (Kakasi) CBS3H «PBYTCS» IPH JUCCOIHALINU.
JTaj0H 0TBeTa: HUTpUT aMMOHMSI — MOHHAs CBSI3b

H—N—H | NO,

NH4NO> = NH4*+NO>

3. YkakuTe BUAbI XUMHYECKOH CBsI3U B cheayronux Mojiekynax: CHzBr, CaO, J2, NH4CI.
KakoBbI OCHOBHBIE CBOICTBA JaHHBIX BUJIOB CBSI3U?

ITaJIOH OTBETA:

CHsBr — xoganenmuas ces3». KoBaneHTHast CBSA3b BOSHUKAET MEXKITy aTOMaMH C OJM3KUMH WITH
pPaBHBIMH  3HA4YEHHSIMH O3JEKTPOOTPHIATEIBHOCTEH. OTa CBS3h MOXKET pPacCMaTpUBAaTBCS — Kak
EKTPOCTATHUECKOE MPUTSHKEHHE SI/Iep IBYX aTOMOB K OOILEH 3JIEKTPOHHOM mape.

B oTim4ne oT MOHHBIX COeTMHEHUH, MOJICKYIIbI KOBAJICHTHBIX COEANHEHUH Y1ePKUBAIOTCS BMECTE
3a CUET «MEeKMOJIEKYIAPHBIX CHJD», KOTOpPblE HAMHOIO cllabee XMMUYECKHX cBs3zell. B cBs3u ¢ aTHM,
KOBAJICHTHONW CBS3M XapakTepHA HacbliyaemMocms — OOpa30BaHME OTPAHMYECHHOTO YHCNIA CBSA3EH.
W3BecTHO, UTO aTOMHBIE OpOUTAIN OPUEHTUPOBAHBI B IIPOCTPAHCTBE OIIPEAEICHHBIM 00pa3oM, MOITOMY
npu o0pa3oBaHMU CBS3U, IIEPEKPHIBAHUE DIEKTPOHHBIX OOJAKOB IPOMCXOIUT B OIPEAEICHHOM
HarnpasjIeHHH. T.e. peann3yercst Takoe CBOHCTBO KOBAJEHTHON CBS3M KaK HANMPABJIEHHOCTb.

CaO — uonnas c6a3v. OTAEABHBIE aTOMBI KAKOTO-TH00 3JIeMEHTa OyIyT CTPEMHUTHCS K YCTOMUMBON
BOCBMUAIIEKTPOHHOH CTPYKType, Tepsis WU NpUoOpeTast HIEKTPOHbI. ATOMBI, 3aXBAaTUBIINE HIEKTPOHBI,
UMEIOT OTPUIATENIBHBIM 3apsii W HAa3bIBAlOTCS AHMOHAMM, aTOMBI, IOTEPSBIINE IEKTPOH, HUMEIOT
HOJIOKUTENIBHBIM 3apsii U Ha3bIBAIOTCA Kamuoxamu. 1Ipu BCTpeue aHMOHOB C KaTHOHAMHU 00Opasyercs
XumMuyeckas césa3b, KOTOpast HA3bIBACTCS UOHHOIU C6A3bI0, & COSTUHEHNE — NOHHBIM. VIOHHBIE COeTMHEHNS
00pa3yroTCs, KOT/Ia CBSI3BIBAIOTCSI AaTOMBI C OOJIBIIION Pa3HOCTBIO AIEKTPOOTPULATEIbHOCTEN (Oo1ee, uem
2,1). Jlorn4HO NpeNIONOXKHUTh, YTO IIPH COETUHEHHN METAJIIOB ¢ HEMETaJIaMH, OyeT BO3HUKAaTh HOHHOE
COEIMHEHNE C NOHHOM CBS3BIO, T.K. HX 2J1eKMPOOMPUYamebHOCmy 04eHb pa3IndaroTcsl.

Honnble coeiMHeHHMs 4acTO MMEIOT CXOAHBIE cBOWCTBA. OHHM CTpeMATCS OOpa30BBIBATH TIPYIIIIHL,
KOTOpBIE, B CBOIO oOuepelnb, 00pasyloT ele Oojee KpymHble IPynnupoBkH. Takue oOpazoBaHHs



HAa3bIBAIOTCSI KPUCTAJUIAMH. DTO MPOMCXOAUT M3-3a TOTO, YTO IS JTAaHHOTO THIIA CBSA3M HE XapaKTepHa
HAIpaBJIEHHOCTh U HACHIIIAEMOCTb.

J2 — Koeanenmmnasa nenonspnas cesasb. Ecian koBalleHTHas CBs3b B MOJIeKyJe oOpa3oBaHa
OJJMHAKOBBIMH aTOMaMH HJIM aTOMaMH C PaBHOW AJIEKTPOOTPUIATEIBHOCTHIO, TO TaKasl CBA3b HE MMeEET
HOJIIPHOCTH, T.€ JIEKTPOHHAS IUIOTHOCTD paclpeaesseTcs CHMMeTpuaHo. HaspiBaeTcst OHa HenoJIsIpHOI
KOBAJIEHTHO#1 CBsA3b10. CBSI3M MOTYT OBITh KaK OJIMHAPHBIMU, TaK U JIBOHHBIMH, TPOWHBIMH.

NH4Cl — oonopro-axyenmopnas ceszb. SIBISETCs YaCTHBIM CITy4aeM KOBAIEHMHOU 853U, KOTa
OJMH aTOM BBICTYIIaeT B POJIM JOHOpA SJICKTPOHHOW Maphl, a IPYroil aroM — €ro akUenTopoM
(npemocraBnseT cBoOOAHYI0 OopOuTank). J[aHHYIO CBSI3b YacTO HA3bIBAIOT KOOPOUHAYUOHHOU, T.K. OHA
9YaCcTO BO3HHUKACT NP 00PAa30BAHUH KOMNIEKCHBIX coeounenull. I1pu 00pa3oBaHNH TOHOPHO-aKIIETITOPHOM
CBSI3HM JJIEKTPOHHAsE 000JI0YKa aTOMa-aKIENTopa MOMOIHICTCS Mapol AJIEKTPOHOB. B poiu 10HOpPOB H
aKLeNTOPOB KPOME aTOMOB M MOJIEKYJ, MOTYT BBICTYIATh KAMUOHbL U aHUOHbI. 1IpH BOZHUKHOBEHHH
CBSI3M Ha aTOME — JTOHOPE BO3HHUKAET d(P(HEeKTHBHBIN ITOIIOKHUTEIBHBIN 3apsi, a Ha aTOME — aKLENTope —
3¢ GEKTUBHBIN OTPULIATENBHBIN 3apsil.

Mexny NHs" u CI' — nonnasi c¢Bsi3b. MeK1y a30TOM M BOJOPOJIOM KOBAJICHTHAsI MOJISAPHAS U
OJTHA JIOHOPHO-aKIIETITOPHAS CBSI3H.

Tema 3.2. ®Pu3uKo-xuMHUYeCKHe CBOMCTBA HEOPraHnvIeCKUX BEIIECCTB

1. Tect «OcoOEHHOCTH XMMHUYECKUX CBOMCTB OKCHJIOB, KUCJIOT, OCHOBaHHM, aM()OTEPHBIX
TUAPOKCHUJIOB U COJICH».

1. C xakuM U3 epeUrCIeHHBIX BEIIECTB Oy/IEeT B3aUMOICHCTBOBATh THAPOKCHT KaJHS:
A) Na;0O
b) SO3
B) Ca(OH):
I') NaCl
2. Kakoe u3 BelecTB MpU pacTBOPEHUHU B BOJIE 00pazyeT KUCIOTY:
A) NaCl
B) CaO
B) SO3
I') NH3
3. C pa30aBiIeHHOH CepHOI KHCIOTON MOXET B3aUMO,ICHCTBOBATh:
A) Ag
b) Fe
B) Cu
I') Pt
4. Enxve ménoun o0na/ialoT CBOMCTBOM pa3pyllaTh paCTUTENbHBIE U KUBOTHBIE TKAHHU.
Taxkumu cBoMCTBaMHU HE 00J1a1aeT:
A) NaOH
b) KOH
B) LiOH
I') Cu(OH)2
5. C pacTBOpOM THAPOKCH/IA Kalusl B3aUMO/ICHCTBYET:
A) Ag
b) Cu
B) Fe
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I) Al
6. IIpu TepMuuecKOM pa3sIoKEHUH, KAaKOH M3 yKa3aHHBIX coJieil oOpa3yercs
OJHOBPEMEHHO OCHOBHOM M KHCJIOTHBIA OKCUJIBI:
A) CaCOs3
b) NHsNOs3
B) NaNO3
I') KCIO3
7. Kakoe 13 yka3aHHbBIX CBOMCTB SIBJISIETCS] XapaKTEPHBIM U1l BOJHBIX PACTBOPOB KUCIIOT:
A) OKpaIIBarT PaCTBOPHI METHUIIOBOTO OPAHIKEBOTO B JKENTHIN IIBET
b) okpammBaioT pacTBoOp JaKMyca B KPaCHBIH LIBET
B) okpammBatoT pactBop (enosnprasenHa B MaIMHOBBIN IBET
I') okpammBaroT pacTBOp JaKMyca B CHHUN LIBET
8. Kakue mapsl coefMHEHMI HE MOTYT pearupoBaTh MEXy cOOOiA:
A) CaO u H20
B) Na;O u SO3
B) CO2 u SO
I') MgO u CO>
9. B xakoM 13 NMpHUBEIEHHBIX YPABHEHUH peakiuii 00pa3yercsi CoJib U BOJOPO/:
A) Zn + HxSO4 —
b) KOH + HCI —
B) CaO + HNO3; —
I Ca+ H0 —
10. C xakuM U3 MEePEUNCIICHHBIX BEIIECTB BCTYMAET B peaknuto okcun dpochopa(V)?
A) oxcup yriepoma(Il)
b) oxcun Harpus
B) cepa
I') oxcun yrnepona(lV

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

b B b r I A b B A b

2. 3agaHus Ha COCTaBIICHHE YPaBHEHHH XUMHUYECKUX PEAKIH C Y9aCTHEM MPOCTHIX H
CJIO’KHBIX HEOPTaHMUECKUX BEIIECTB: OKCHI0B METAJIIOB, HEMETAJIJIOB U aM()OTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX THIPOKCHIOB, HEOPTaHMUYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOMCTBA U CIIOCOOBI MOTY4EHHUS.

1) Hanmmmte ypaBHEHHE BO3MOKHOM PEAKIHH:

a) COJISTHAsI KMCJIOTa M HUTPAT KaJTus;

0) TUAPOKCHU KaJIHs ¥ XJIOPUJT HATPHS;

B) HUTpAT cepedpa 1 XJIOPHUI Kalus;

') HUTPAT HATPUS U XJIOPU] Kausl.

2) l'uapoxcu xenesa (1) MOXKHO MOTYyIUTh B3aUMOICHCTBHEM:
a) FeSO4 + NaOH —

0) FeCls + KOH —

B) FeSO4 + HCl —



r) FeCls + HNOs —
Hanumure ypaBHEeHHE BO3MOKHOM pEaKLIMH.
3) U ¢ xucinotamu, | ¢ IeI04aMu MOXKET PearupoBarh:
a) Mg(OH)2 0) Zn(OH): B) Cu(OH)2 r) Ca(OH)2
Hanumure ypaBHEHHSI COOTBETCTBYIOLIMX PEAKIIUH.
4) U3 pactBopa cyiasdarta meau (I1) BeimamaeT ocamok mpu 100aBIeHNN:
a) cyab(duma Kauus,
0) YKCYCHOM KHUCIIOTHI;
B) OpoMuIa HATPHSI;
') COJISTHOM KHUCIIOTHI.
Hanumure ypaBHEHHE BO3MOKHOM pEaKLIMH.
5) B onpe/iesieHHbIX YCIOBHSIX MOXHO OCYIIECTBUThH PEAKIHIO:
a) CO + NO, —
6) BaO + NO —
B) P05 + SO, —
r) SOz + Na;O —
Hanummre ypaBHeHHE BO3MOKHOM peakIUu.

Ortanon orBeToB: 1) AGNOs + KCl — AgCl| + KNO3
2) FeSO4 +2NaOH — Fe(OH)2 + NazS04
3) Zn(OH)z + 2HCI = ZnCl; + 2H>0
Zn(OH)2 + 2NaOH = Naz[Zn(OH)4]
4) CuSO4 + KoS — CuS| + K2S04
5) SOz + Na2O —Na>SO4

3. HpaKTI/IKO-OpI/leHTI/IPOBaHHbIe TCOPETHYECCKHUE 3aJaHUA HaA CBOMCTBA U IMMOJIYYCHHE
HCOPTaHNYCCKUX BCIICCTB.

1. KakoBsI cBOICTBA MIETOYHBIX MeTAIIOB? Kak OHM pearupyroT ¢ BOJAOW U KUCIOPOIOM?
ITaJI0OH OTBETOB:

1. llleo4HbIe METAIUTBI — CUJIBHBIE BOCCTAHOBUTENH. [103TOMY OHM pearupyroT IMo4uTH CO
BCEMU HEMETaJUIAMHU.
1.1. c ranoreHamu ¢ oOpa30BaHUEM TaJIOTCHUJIOB:
2K + I = 2Kl
1.2. ¢ cepoii ¢c oOpa3zoBaHUEM CYITbPUIOB:
2Na + S = NazS
1.3. ¢ hocdhopom u BostopoioM (0UeHB aKTUBHO). [Ipu 3TOM 00pa3yroTcss OWHAPHBIE COCAMHCHHUS
— docduast v TUAPUIBL:
3K+ P =K3sP

2Na + H> = 2NaH
1.4. c a30TOM NIUTHI pearupyeT NPy KOMHATHOM TeMIieparype ¢ o0pa3oBaHHEM HUTPHUAA:

6Li + N2 = 2Li3N
OcTaJIbHBIC MEOYHBIE METAJUTBI PEarupyIOT C a30TOM TPU HAarPEBaHUH.
1.5. C yraepoaom ¢ oOpa3oBaHreM KapOHUI0B, MPEUMYIIECTBEHHO alleTUICHUIOB!

2Na + 2C = NazC»
1.6. ¢ KUCIOPOOOM KaXABIA IIEJIOYHONH METaT MPOSIBISET CBOIO WHAMBHAYAIBLHOCTH: MPH
TOPEHUH Ha BO3AYXE JIMTHH 00pa3yeT OKCHJ, HaTPUH — MPEUMYIIECTBEHHO MEPOKCHU, KaTuil 1
OCTaJbHBIC METAIIIBI — HATIEPOKCHUT.

4Li + O, = 2Li0

2Na + O2= Na:02



K+ 02=KO2
2. lllenouHble MeTaIbl aKTUBHO B3aUMOJICHCTBYIOT CO CJIO’KHBIMHU BELLIECTBAMMU:
2.1. lllenouynsle MeTasuIBI OYPHO (CO B3PBIBOM) PEarupyroT ¢ Bo0i. B3anMoneiicTBre menoYHbIx
METaJUIOB C BOJOM NPUBOAUT K 00pa30BaHUIO LIEJIOYH U BoAopoaa. JIutuil pearupyer OypHO, HO
0e3 B3pbIBa.
2K+ H20 = 2KOH + H2
2.2. lllenounsie MeTayIbl B3aUMOJCHCTBYIOT C MMHEPAJbHBIMH KHCIOTaMHU (C COJISTHOM,
dbochopHOl 1 pa3zdaBICHHOW CEPHOM KUCIOTOM) cO B3pbIBOM. IIpm 3TOM 0Opasyrorcst coib U
BOJIOPO/L.
2Na + 2HCI = 2NaCl + Hz1

2.3. Ilpu B3aMMOACHCTBUM IWICTOYHBIX METAUIOB C KOHIICHTPUPOBAHHOW CEPHON KHCIOTOM
BBIJIEJIAETCS] CEPOBOIOPOI.

8Na + 5H2SO4(konn) — 4Na2SO4 + H2S + 4H20
2.4. lllenoyHble MeTaulbl pPEAarupyrwoT ¢ a30THOM kuciaotoi. [Ipu B3aumopeWcTBuUM C
KOHLEHTPUPOBAHHOMN a30THOI KUCI0TON 00pa3yercs okcun azora (I):

8Na + 10HNO3 (xonm) — N20 + 8NaNO3 + 5H20
C pa3baBiieHHOI a30THOI KUCJIOTONH 00pa3yeTcs MOJIEKYJISIPHBII a30T:

10Na + 12HNO3 (pass)— N2 +10NaNO3 + 6H20
C ouenp pa30aBIEeHHON a30THON KUCIOTOH 00pa3yeTcsi HUTpaT aMMOHUS:

8Na + 10HNO3 = 8NaNO3 + NH4sNO3 + 3H20
2.5. lllenouHple METAJUTBI MOTYT pearupoBaTh Jake C BEIIECTBAMU, KOTOPBIE MPOSBISIOT OYCHb
ciabble KUCIOTHbIE cBoicTBa. Hampumep, ¢ amMmuakoMm, aleTWieHoM (M MPOYUMH
TEPMHUHAJIBHBIMU aJIKUHAMM), CIUPTAMHU, (PEHOJIOM U OPraHMYE€CKUMU KHCIOTAMHU.

2Li + 2NHz = 2LiNHz + Hz21
HC=CH + 2Na — Na— C=C —Na + H>
2CsHsOH + 2Na — 2CsHsONa + H21
2CH30H + 2Na — 2CH3ONa + H2?1
2CH3COOH + 2Li — 2CH3COOLi + Hz?1
[[{emounble METAIIIBI pEarupyroOT C rajJoreHankaHamu (peakius Bropia).
2CH3ClI + 2Na — C2He + 2NaCl

2.6. B pacmaBe mienoyHbIE METAIBI MOTYT B3aMMOJCHCTBOBATH C HEKOTOPHIMU COJISIMH.
Ob6parute BHUMaHue! B pacTBope mieno4yHble MeTaIbl OyAyT B3aMMOAEHCTBOBATh C BOJIOM, a HE

C COJISIMH JIPYTHMX METaJJIOB.
3Na + AICIz — 3NaCl + Al

2. Kakue cBoticTBa umeroT amdorepHbie okcuabl? [IpuBenure npumMepsl.

JTaJIOH OTBETOB:

AMdoTepHbIe OKCHJIbI MPOSBISIOT CBOMCTBA M OCHOBHBIX, U KHCIOTHBIX. OT OCHOBHBIX
OTJINYAOTCS TOJIBKO TEM, UTO MOTYT B3aUMOJEMCTBOBATh C pAaCTBOPaMH M pacIulaBaMU IIEI04Yen
Y C pacIIaBAMH OCHOBHBIX OKCHJOB, KOTOPBIM COOTBETCTBYIOT IIEJIOYH.

1. AMdoTepHbIe OKCHABI B3aUMOACHCTBYIOT ¢ KHCJI0TAMHM M KHCJIOTHBIMH OKCH/IAMH.

[Ipu sTOoM amdoTepHbIe OKCHABI B3aMMOJCHCTBYIOT, KaK MPaBHIO, C CUJIBHBIMU U
CPEOHUMM KHUCIIOTAMHU U UX OKCUIAMH.

Hanpumep, okcua aatOMUHMS B3aUMOJCHCTBYET C COJIIHOW KHCIIOTOM, OKCHUIOM CEPBI
(VI), HO HE B3aUMOJICHCTBYET C YIIIEKUCIIBIM ra30M U KPEMHHUEBON KHUCIOTOM:

amoTepHBIN OKCU + KUCIIOTa = COJIb + BoAa
Al,Os3 + 6HCI = 2AICI; + 3H20
aM(pOTEpHBIA OKCH]T + KUCIIOTHBIN OKCHUJ = COJIb
Al;03+ 3503 = Al>(SO4)3
AlO3+ CO2 #



Al;03 + HSi03 #

2. AM¢oTepHbIe OKCHbI HEe B3AUMO/JEHCTBYIOT € BO/OIA.

Oxcuapl B3aUMOJICHCTBYIOT C BOJIOHM, TOJBKO KOIJAa UM COOTBETCTBYIOT PACTBOPUMBIE
THJIPOKCHUJIBI, a Bce aM(OTEPHBIE THAPOKCUIBI — HEPACTBOPUMBIE.

amM(pOTepHBIA OKCU + BOJA #

3. AMpoTepHbIe OKCHIBI B3aUMOAEHCTBYIOT C IIEJI0YAMM.

[Ipu 5TOM MeXaHU3M peakIUu U MPOIYKTHl PA3IMYAIOTCS B 3aBUCHMOCTH OT YCJIOBUMN
IIPOBEJICHUS MpoIlecca — B PACTBOPE UITU pacCIlIaBe.

B pactBope 00pa3yroTcs KOMIUIEKCHBIE COJU, B PaCIIaBe — OOBIYHBIE COJIH.

HckmoueHnne — xene3o He 00pa3yeT THIPOKCOKOMIUIEKCHI B PACTBOPE LIEI0YH !

amMOTepHBI OKCHJ + MIeN0Yb (paciuiaB) = CoJb + BOJA
Al>03 + 2NaOH = 2NaAIlO + H,O
am(oTepHBbIN OKcu + 11e104b (PacTBOP) = KOMILJIEKCHAs COJIb
ZnO + 2NaOH + H20 = Naz[Zn(OH)4]

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

IIpn 5TOM B3aMMOAEHCTBHE BO3MOXHO TOJIBKO C OCHOBHBIMHU OKCHAAMHU, KOTOPBIM
COOTBETCTBYIOT LIEJIOUH U TOJBKO B paciiiaBe. B pacTBope 0CHOBHBIE OKCHIbI B3AUMOACHCTBYIOT
C BOJIOM ¢ 00pa30BaHUEM IIEITOYCH.

aM(OTEPHBII OKCHJT + OCHOBHBIM OKCHJI = COJIb 1+ BOJa
Al>O3 + Na,O= 2NaAlOz

5. OkucanTesbHbIe U BOCCTAHOBUTEIbHbIE CBOWCTBA.

AMdoTepHbIe OKCHIBI CTOCOOHBI BBICTYNATh M KaK OKUCIIUTENH, U KaK BOCCTAHOBUTEIH U
MOXYUHSIOTCS TEM K€ 3aKOHOMEPHOCTSIM, YTO U OCHOBHBIE OKCH/IBI.

Zn0+C=2n+CO
Zn0O + CO =2n + CO2
Zn0O + H2 =Zn + H20

FeoO3 + Ho = 2FeO + HO
Fe.O3 + CO = 2FeO + CO2

6. AMdoTepHbIe OKCH/IbI B3aHMOAECTBYIOT € COJIAMH JIETYYHX KUCJIOT.

[Ipn sTOM nelicTByeT NMpaBUiIO: B pacIulaBeé MEHEE JIeTY4YHe KHUCIOThl U UX OKCHIBI
BBITECHSIOT 0oJiee JIeTyune KUCIOThI U UX OKCHJIBI U3 UX COJIeH.

Hanpumep, tBepabiit okcua amomunausi Al,O3 BEITeCHUT 0oJiee NeTydnuid YrIIeKUCIbI a3
U3 KapOoHaTa HATPUS MIPU CIUTABICHUU:

Na>COs + Al203 = 2NaAlO; + CO»

3. KakoBbI CBOMCTBA KHCIIOT M OCHOBaHWH? Kak OHHM pearupyrot Mex Iy co0oii?

ITajIOH OTBETOB!

XUMHYECKHE CBONCTBA KHCIIOT.
1) BzaumoelicTBHE ¢ METalIIaMH

Kucnotsl B3auMo1€CTBYIOT C METAJIIAMH, CTOSIIUMH B PSTy AKTUBHOCTH METAJIJIIOB JIEBEE
Bojiopoaa. B pesynbTare peakmuu oOpa3yercs COlb U BBIIEISAETCS BOAOPOJ (KpOME KHUCIOT —
OKHCJTUTENICH ).

Mg + 2HCI = MgCl> + H>

2) B3aumoseiicTBre ¢ OCHOBHBIMU M aM()OTEPHBIMH OKCHIaMHU

Kucnotel pearupytor ¢ OCHOBHBIMU U aM(OTEPHBIMH OKCHIaMH. B pesynbTaTe peakiuu
oOmMeHa 00pa3yroTCs COJIb M BOJIA.



3H2S0;4 + Fe;03 = Fex(S0s)3 + 3H.0

3) B3aumoeiicTBIE KUCIIOT C OCHOBAHUSIMH U ¢ aM(OTEPHBIMU THAPOKCHIAMH

KucnoTel pearupyroT ¢ OCHOBaHUSMU U ¢ aM()OTSPHBIMU THAPOKCUIAMH, 00pa3ys COJb U
BOZY.

3HCI + Cr(OH)s = CrCls + 3H20

4) B3aumoieficTBHE KUCIIOT C COISIMU

Peakuuu oOMeHa MeXy KUCIOTaMH U COJIIMU BO3MOJKHBI, €CJIU B pe3ylbTaTre o0pasyercs
MPAKTUYECKH HEPacTBOPUMOE B BOJE BEHIECTBO (BbIMAJaeT OCalloK), oOpa3yercs JeTydyee
BEIECTBO (Ta3) WK CIa0bIi AIEKTPOJIHUT.

HCI + AgNO3z = HNO3 + AgCl (ocamok Georo mpera)
2HCI + Na,CO3 = 2NaCl + H20 + CO; (ra3)

XHAMHYECKUE CBOMCTBA OCHOBAaHUH
1) B3aumo/eiicTBUE ¢ KUCIIOTAMU

Peakiiun oOMeHa Mexly LIeJI04aMU U KUCJIOTaMH Ha3bIBAIOT PEAKLMAMU HEUTPATIU3aLHH.

NaOH + HCI = NaCl + H.0
Ca(OH)2 + 2HNO3 = Ca(NOs3)2 +2 H20
2) B3aumoeiicTBIE C KHCIOTHBIMU OKCHIaMH
6NaOH + P20s = 2NazPO4 + 3H20
3) B3aumoseiicTBue 11€104€ei ¢ pACTBOPUMBIMH B BOJIC COJISIMU
2NaOH + CuSO4 = Na2S04 + Cu(OH)2 (ocamok romy6oro 1sera)

4. Kakue coiicTBa nMeroT cosn? Kak oHH pearupyroT ¢ KUCIOTaMH U OCHOBAHUSAMU?

JTaJIOH OTBETOB:
1) Xumuyeckue cBOMCTBA CPEIHHUX COJICH

PactBOpuMBIE COMM ABIIAIOTCA HJIEKTPOJIUTAMU, CIEAOBATENBHO, MOTYT pacnagaTbCs Ha
noHbl. CpeJlHue CONM JUCCOLUUPYIOT Cpasy:

NaCl — Na* + CI
Tepmuueckoe pasiiokKeHue:
CaCOs = CaO + CO2
Hutpatsl pasziararorcs B 3aBUCHMOCTH OT aKTUBHOCTH METaJUIA COJIM:

Mertann Jlesee Mg, kpome Li Ot Mg no Cu ITpasee Cu
ITpoxyxter | MeNO3z + O2 MexOy + NO2 + O2 Me + NO; + O
[Tpumep 2NaNO3 = 2NaNO; + Oz | 2Cu(NO3), =2CuO +4NO2+ O2 | 2AgNOs= 2Ag + 2NO2 + O

Conu aMMOHUS pa3nararTcs ¢ BhIIEICHUEM a30Ta uiu okcuaa azora (I), ecnu B coctaBe
AQHUOH, IPOSIBIISIET OKUCIUTENIbHBIE CBOMCTBA. B OCTaIbHBIX ClTydasiX pa3yiokKeHUE COJIe aMMOHUS
CONPOBOXKAAETCS BBIICTICHUEM aMMHAKA!

NH4Cl = NH3 + HCI
BzanmopeiicTBre cojiel ¢ MeTaJJIaMu:
Fe + CuSO4 = FeS0O4 + Cu
Bonee akTrBHBIE METaJUTBI BEITECHSIOT MEHEE aKTUBHBIEC METAJUIBI U3 PACTBOPOB COJICH.
HexkoTtopsie conu moaBepkeHbI THAPOITHU3Y:
Na2COs + H,O = NaOH + NaHCO3
FeClz+ H20 = Fe(OH)CI, + HCI

OOMEHHBIE PEaKIMU COHM U KUCIIOTHI, COJIM C OCHOBAHMSIMH U B3aUMOJICHCTBUE COJICH C

COJISIMH:




K2CO3 + 2HCI = 2KCI + CO2+H20
Fe(NO3)s + 3NaOH = Fe(OH)3 + 3NaNOs3
AgCI + 2Na2S,03 = Na3z[Ag(S203)2] + NaCl
OKHCIMTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH, O0YCIOBIEHHEBIE CBOMCTBAMM KATUOHA I

aHHOHa:

10FeSO4 + 2KMnO4 + 8H2S04 = 5Fe2(S04)3 + 2MnSO4 + K2SO4 + 8H20

2) XuMH4YeCKHe CBOMCTBA KHCJIBIX COJIeit
Jucconuarys.
Kucnele conmu qucconupyroT CTyneH4aro:
NaHCO3z — Na" +HCO3~
HCOs;  — H' + CO3s*"
TepMuueckoe pazinoxeHue ¢ 00pa30BaHUEM CPEAHEN COJIU:
Ca(HCOz3), = CaCO3 + CO2 + H20
BiaumopeiicTBue cosneii co menousto. B pesysibTate 00paszyeTcst cpeHsis COb:
Ba(HCO3), + Ba(OH). = 2BaCOs + 2H.0
3) XuMHu4ecKkne CBOiiCTBA OCHOBHBIX COJIei
Tepmuueckoe pasiiokKeHHe:
[Cu(OH)].CO3 = 2Cu0 + CO; + H20
Peakiuu costeii ¢ kucioramMmu — 00pa3oBaHUE CPEIHEN COJIH:
Sn(OH)CI + HCI = SnCl; + H.O
Jucconmanus — Tak e KakK ¥ KHCIIbIE COJIM, OCHOBHBIE COJIU TUCCOIUUPYIOT CTYIIEHYATO.
4) XuMH4eCKHe CBOCTBA KOMILIEKCHBIX COJIei
N30BITOK CHUIIBHOM KHCIOTHI MPUBOJAUT K Pa3pyIICHUIO KOMIUJIEKCa U 00Pa30BaHUIO JBYX

CPEIHMX COJIEH U BOJIBI:
Na[AI(OH)4] + 4HCl(us6.) = NaCl + AICI; + 4H,0

HenocraTox CHIBHOM KHCIOTHI NPUBOAWT K OOPa3’OBaHHMIO CPEJHEN COJHM aKTHBHOTO
Merajuia, aM(QOTEPHOTO THAPOKCH/IA U BOJIBI:

Na[AlI(OH).] + HCI = NaCl + Al(OH)z + H.0

B3aumMogeiicTBre caboil KHCIOTHI C COJIBI0 00pa3yeT KUCIYIO COJIbh aKTUBHOT'O METalIa,
aM()OTEPHBIH TUAPOKCHI U BOLY:

Na[AI(OH)4] + H2S = NaHS + AI(OH)s + H.0,

[pyu AEeHCTBUM YIJIEKUCIOrO WIIM CEPHUCTOTO ra3a IMOJyJaroTcss KHCIas COJlb aKTHUBHOTO
MeTauia i aM(pOTEPHBIN THIPOKCHI:

Ka[Cr(OH)s] + 35S0z = 3KHSO3 + Cr(OH)s,

Peakuus coneii, 06pa30BaHHBIX CHILHBIME KHCIoTaMu ¢ kartuoHamu Fe®', AP u Cr¥,
NPUBOAUT K B3aUMHOMY YCHJIEHHMIO THAPOM3a. IIPOAYKTHI pEakuud — IBa aM(pOTEPHBIX
THIPOKCHUJIA U COJIb AKTHBHOIO METalla:

K3[Cr(OH)s] +AI(NO3)3 = AI(OH)3 + Cr(OH)3 + 3KNO3

Pasnararorcsi Ipy HarpeBaHUM:

Ks[Cr(OH)s] =KCrO; + 2H20 + 2KOH

4. JlabopaTopHas padora Ne2 «CBoICTBa METAJUIOB U HEMETAJIIIOBY

He.]]b: BEIICHUTL XUMHYECKHE CBOICTBA METAJUIOB U HEMETAJJIOB, a TaK XE€ HuX
coeauHeHu#. Jloka3aTh HATMYME HOHOB METAJUIOB M HEMETAJNIOB B BEIIIECTBAX.

OGopynoBanue W peakTuBbI: ¢apdopoBas dyamika, TPOOUPKU, CIUPTOBKA, HATPHI
METATMYECKHA, MEJIb METAJUTHYECKasl, IMHK METAITTNYECKHA, TTOPOLIOK Marausi, peHOI(PTaICHH,



JAKMYC, XJIOPHUJ HATPHs, XJIOPU Kajusl, *Kejle3Hasi MPOBOJIOKA, XJIOPU] LIMHKA, CyIb(paTr Meau,
cepHasi KHUCIIOTa, MEPEKUCh BOAOPOJA, HAIIATHIPHBIA CHHUPT, CyabdaT HATpus, XJIOpHUI Oapwus,
XJIOpU HATpUsl, OpPOMU Kanus, oAU Kanus, HUTpaT cepedpa

Teopus:

OCHOBHOM OCOOEHHOCTBIO BCEX METAUIOB SIBISCTCS HAIW4YME HEOOJBIIOrO KOJIMYECTBA
JJIEKTPOHOB Ha BHEIIHEM 3JEKTpPOHHOM ciioe (1-3). Metamibl J1erko OTAAIOT BaJICHTHbIE
3JIEKTPOHBI U ABJISIFOTCS XOPOLIUMH BOCCTAHOBUTENIAMU. JIydIIIMMH BOCCTAHOBUTEIISIMU SIBIISIOTCS
I1EJI0YHbIE U I1E€T0YHO3EMENIbHbIE METAJLIBL.

Ilo creneHn XMMHUYECKON aKTUBHOCTH METAJUIbI PACIOJIATAlOTCs B psiJl HAIPSIKEHUH, e
AKTUBHOCTb IIOHMKAETCS CIIEBA HAIIPaBO:

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

1. UYewm sieBee HaXOUTCA METAJUI B pajly HAPSKEHUM, TEM OH XUMUYECKN aKTUBEH U
oOmamaer OoybIIed BOCCTAHOBUTEIBHOM CIOCOOHOCTBIO, T.€. JIErde OKHUCISICTCS U TpyAHEe
BOCCTaHABJIMBAETCS U3 €I0 NOHOB.

2. YeM mpaBee pacrioyio’keH MeTajll, TeM OH XMMUYECKH MEHEee aKTUBEH M 00J1a1aeT
MEHbIIEHl  BOCCTAHOBUTEIBHOM CHOCOOHOCTBIO, T.€. TPYJHEE OKUCIAETCS M JIerye
BOCCTAHABJIMBAETCS U3 €r0 HOHOB.

3. Kaxxaplii MeTau1 psiia BOCCTaHABIMBAET KaTHOHBI BCEX CIIEIYIOIINX 32 HUM B pALY
METaJUIOB U3 PaCTBOPOB UX COJIEH.

4. Merannsl, crosduue B psay Jieee Hz BoccTaHaBiMBarOT €ro U3 pa30aBiIE€HHBIX
KHCJIOT (KpOME a30THOM ), a MarHui U CTOSIIIME JIEBEE HErO METAJIIbI BBITECHSIOT BOJIOPO U3 BObI
npu OOBIYHON TeMmmeparypbl. MeTaibl, CTOSIIKE MpaBee BOJOPOJA B psAAy HAINpsDKEHUN, HE
BBITECHSAIOT €0 U3 KHUCIIOT.

Hewmeramnsl B Ilepuonnueckoii cucreme snemenToB . M. Menzeneesa npencraBieHsl p-
sNeMeHTaMH ¢ oOlIei HIeKTPOHHOM KoHduTyparueii ns? npl-6 u aByms s->nementamu (H u He).

B nepuonmax cieBa HampaBo aTOMHbIE M HOHHBIE pajJuychl HEMETaUIOB (1O Mepe
YBEJIMUYEHUS 3apsijia A]ipa) YMEHbILAIOTCS, IPU 3TOM SHEPTUs HOHU3AILUMH, CPOJICTBO K AJIEKTPOHY
U JJEKTPOOTPULATENBHOCT B IIE€JIOM BO3PAaCTArOT. XapaKTepHas HEMeTaJlllaM OKHCIUTEIbHas
AKTUBHOCTbh M HEMETAJNINYECKHUE CBOKMCTBA YCUIIUBAIOTCS.

B rpynmax pagumychl aroMOB y OJHOTHUIIHBIX MOHOB B OOLIEM YBEIMUYMBAIOTCA,
HEMETAJUTMYECKHUE CBOMCTBa 0OcliabeBaloT, a MeTajinueckie Bo3pactatoT. [Ipu nepexoxne ot 2p-
DJIIEMEHTOB K Op-dJIeMEHTaM DJHEpPrus MOHU3allMM YMEHBINAETCS, TaK KaK YCHJIMBAETCS
AKpaHUPOBAHUE 3apsA/ia SAEp JIEKTPOHAMH, IPEAIIECTBYIOIIMMH BHEITHUM.

Ha cBolicTBa HEMETAIIJIOB U UX COEIMHEHUI OKa3bIBAa€T BIMSHME KaK IOSBICHUE HOBBIX
MOypOBHEH Ha BHEUIHEH 3JEKTPOHHOM 000J0YKe, TaK U 3aMOJIHEHUE MOTYyPOBHEH BHYTPEHHHUX
obonouek. DnemeHTsl BTOporo mepuoaa B, C, N, O, F pe3ko oTnnyaroTcst OT p-3JIE€MEHTOB
HIDKECIENYIOMNX NeproaoB. [IpruunHa 3TOro 3akiatoueHa B UMEIOIIEMCS Y 3JIEMEHTOB TPETHETO
nepuoaa cBo60HOM d-oAYpOBHE, CHOCOOHOM MPUHUMATH P-3JEKTPOHBI IPU UX pacHapUBaHUU.
DNeMEeHTHI a30T, KUCI0poa U (Top 00J1afatoT IpKO BBIPAKEHHOM CIIOCOOHOCTHIO Y4acTBOBATh B
00pa30BaHUM BOJOPOJAHBIX CBSI3€H. DJIEMEHTBl TPETHEro M IMOCIEAYIOMIUX MEPUOJIOB 3Ty
CHOCOOHOCTH TEPSIIOT.

Bronbs mepuoga y HeMeTayUIOB MaJaeT cHocoOHOCTh K 0OPa30BaHUIO MOJIOKHUTEIbHBIX
HMOHOB C 3apsA]0M, OTBEUalOIIMM HoMepy Tpymmbl. Hao6opoT, crmocoOHOCTh K 00pa3oBaHUIO
OTPHULATEIIBHBIX HOHOB BO3PACTaET.

Xox padoThI:



OnbiT Nel B3anmoneiictBue HaTpusi ¢ BOAOM.

Hamute B dapdopoByro dHamky 10 HOJIOBUHBI TUCTHIUIMPOBAHHOM BOAbI. Bo3bmute
NUHIIETOM U3 KEpOCHHA KyCOUEK HATpUsl, BBICYIIUTE €ro (MIbTPOBAIBHON OymMaroi U BHECUTE B
gamky. Kakoii ra3 oOpasyercs B pactBope? I[IpoBepbTe OMBIT, JOOABUB COOTBETCTBYIOIIUN
uHaukaTop. Kakoil Meran noipKeH pearupoBaTh € BOJOM akTMBHee W noueMy? Hanwummre
YPaBHEHHE PEaKLUU. SBIsieTcs JU 3TOT MPOLECC OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM? OTBET
OOBSCHUTD.

OnpIT Ne2. OkpamuBaHue IJIAMEHH COJISIMHM HATPUS U KAJIUSL.

Hauelite B oaHy npoOupKy 5 M1 pacTBopa XJIOpUAA HATpHsl, a B JAPYI'YIO CTOJIBKO K€
XJIopuJia Kaiaus. B riaMeHn ropeniky TIaTelIbHO MPOKAIUTE KEJIE3HYI0 TPOBOJIoKy. CMounte ee
pacTBOpPOM XJIOpUJa HaTpUs UM BHECUTE B IJaMs ropesiku. B kakoil 1BeT okpacuioch miams?
[ToBTOpPHUTE OIBIT C XJIOPUAOM Kajius. B kakoil IBET OKpacuioch rams?

OnbiT Ne3 B3aumopeiicTBue MeTaJlJI0B € COJISIMH.

[Ipuneiite B ogHy mpoOHUpKy 2 MJI pacTBOpa XJIOpUJIa IIMHKA, a B JPYTYIO CTOJIBKO K€
cyibdara menu. B mepByro n06aBUTH KycOdeKk MeOu, BO BTOpYK — LUHK. YTo Habmonaere?
Hanummre ypaBHEHHUS peaklMM, COCTaBbTE AJIEKTPOHHBIA OalaHC, YKaKUT€ OKHCIUTEIb U
BOCCTaHOBUTEb.

OnbiT Ne4 BzaumopeiictBue Maruus ¢ BoJ10M.

Hacpinbre HEMHOro MopouiKka Marius B NpoOUpPKY, HAIIOJHEHHYIO HA MOJIOBUHY BOJOM.
Pearupyer nu marauii npu komMmHaTHOM TeMiieparype? Harpeiite copepxumoe 10 kunenus. Yo
npoucxoaut? Ilo okoH4YaHUIO peakuy 100aBbT€ UHIUKATOP — KaK nu3MeHuTcs 1Betr? CocraBbTe
YPaBHEHHUS PEAKLIUU MAarHus C BOJOM.

OnpIT NeS JleiicTBHe KMCJIOT HA Me/b.

ITomecTTe B MPOOMPKY HEMHOT'O MEIHBIX CTPYXEK U MpuieiTe pa30aBICHHYIO CEPHYIO
KHCJIOTY. 3aMeTHBIX M3MeHeHUH He mpoucxoauT. Ilpuneiite B mpoOHMpKy HECKOJIBKO Kareib
pacTBopa nepekucH Bopopoaa. [IpoGupky cierka B30onTaiite U HabMOJalTe 32 U3MEHEHUSIMHU.
OObsicHuTe mpoucxosaimue spaeHus. Hanummre ypaBHeHUs peakiuit

OnbiT Ne6 CBoiicTBa aMmMuaka.

Haneiite B mpobupky 1-2 M BogHOrO pacTBOpa amMMuaka u qo0aBbTe B Hee 1-2 kariu
nakmyca. B kakoil mBer oxpacutcs pactBop? Kakumu KHCIOTHO-OCHOBHBIMH CBONCTBaMHU
obmagaer NH4OH? Hanummure ypaBHeHHE TUCCOLMALINN THAPOKCHIA aMMOHMSL.

OnbiT Ne 7 KauecTBeHHas1 peaknusi Ha CyJab(aT-HOH.

Hauteiite B mpoOupKy HECKOJIBKO KaIlelb PACTBOPUMOM COJIM CEPHOM KUCIIOTHI U 100aBbTE
pacTBop xJyiopuaa Oapus. 3anuInTe HAOMIOIEHHUS M YKaXHUTE LBET BhINaBIIero ocaaka. Hanummure
ypaBHEHHE PEAKIINH B MOJIEKYJISIPHON ¥ HIOHHOW (hopMax.

Jlo6aBbTe B IpoOupKy 1-2 Mut pacTBOpa COSTHOM KUCIOTHI. HabmrogaeTcs u pacTBOpeHHE
ocanka? CrenaiTe BBIBOJ 10 PE3yJIbTaTaM OIBITA.

OnbiT Ne8 Peakuuu o0Hapy:KeHUsI Ta10reHU/1-HOHOB.

B Tpu npoOupku HanelTe o 1-2 M1 pacTBOPOB: B MEPBYIO — XJIOPUa HATPUsl, BO BTOPYIO
— Opomuia Kanus U B TpeThlo — Hoauaa kanus. Bo Bce Tpu npoOupku 106aBbTe MO 2-3 Karu
HUTpaTa cepedpa. Kakoro 1Bera noiaydensl ocagku? Hanummre ypaBHEHUS peaKiuii.

Tema 3.3. [Ipou3BoaCTBO HEOPraHUYECKUX BelleCTB. 3HAYEHHEe U IPMMEHeHHe B
ObITY M HA IPOU3BOJICTBE

IIpakTHKO-OpHMEHTUPOBAHHBbIE 3aJaHUSl 10 COCTABIECHUIO XMUMHYECKHX pPEaKIHuil C



y4JacTHeM HEOPraHMUYECKHX BEIIECTB, HCIOIb3YEMbIX U MX HACHTH()HUKAIIMH 1 TPOMBIIUICHHBIX
CII0COOOB MOJIyYEHUS.

1. Kap6okcurepanusi
A 3HaKOMO JIM BaM MOHATHE «KapOokcuTepanusi»? B TepaneBTHYECKHUX IEeNAX UCIOIb3YIOT
razoo0pasHoe BemecTBo. [lo 3Tol mpuumHE MOJOOHYI0 METOAMKY HA3bIBAIOT «Ta30BBIMU
yKOJIaMU». OTa METOAMKA HUCIOJB3YeTCsl JJISl JICUEHUS CEplIeYHO-COCYIAUCTHIX 3a00JIeBaHMUIA,
MOBBILICHUS AMACTUYHOCTH KOKU. [lOoBBIIIEHHE collep:KaHUs 3TOrO raza B KpPOBHU TOBOPHUT O
HEKa4yeCTBEHHON (PyHKIMH KpoBU. CamMoe YIUBUTEIBHOE, YTO OHO HCIIOIb3YETCs B TBEPIOM BUJIE
B [TUIII€BOI MPOMBIIIICHHOCTH JJISl XPAaHEHHUS U IEPEBO3KHU MTPOAYKTOB: PHIOBI, MsICa, MOPOKEHOTO.
3ananue
Boi0epuTe 01H NPaBUIbHBINA OTBET:
1. O kakom BelecTBe UAET peub?
A) yrieKucInblii ra3
b) kucnopon
B) ammuax
2. KakymMy XuMUYE€CKHMH CBOMCTBAMU 00J1aJ1a€T 3TO BEIIECTBO?
A) KUCIIOTHBIMU
b) ocHOoBHBIMU
B) am¢poTepubiMu
3. C ueM MOXKET BCTYINAaTh BO B3auMOJieicTBUE?
A) ¢ BOJI0ii, OCHOBHBIMH OKCHJIaMH, LIIEJI0YaMHU, HEKOTOPBIMU COJISIMU
b) ¢ BoJ10ii, KNCTOTHBIMHU OKCHUJIAMHU, IEI0YaMH, HEKOTOPBIMU COJISIMU
B) ¢ Bom10ii, KHCTOTHBIMH OKCHUJIAMU, KUCIIOTAMH, HEKOTOPBIMU COJISIMU
4. C noMOIIIbI0 KaKOT0 BEIIECTBA €r0 MOKHO OOHAPYKUTh?
A) penongranenna
b) 6pomHOI1 BOsIbI
B) u3BecTkoBOIM BOJIBI
5. IlpuBenute (akThl, KOTOpBIE MOKA3BIBAIOT OTPHUIIATEIFHOE BIHMSHHE 3TOTO Ta3a Ha
KeITyJOYHO-KUIICYHBIN TPAKT YeJIOBEKa.
JTaJIOH OTBeTA:

1 2 3 4
A A A B

5 — IloBblIEHHOE COJZCPIKAHNUEC Ta30B B KUIICYHUKEC BEACT K PACTSKCHUIO KUIICYHHUKA,

CTUMYJIMPYET TEM CaMbIM IICPUCTATIBTHUKY, BbI3bIBasd 60neBy}0 CUMIITOMATUKYy

2. IToBapeHHasn COJIb

H3BecTHO, uyTO B MUpe A0ObIBaeTcs mpuMepHo 100 MUITMOHOB TOHH MOBAPEHHOW COMU B
roj. Ha numieBsie HyXbl pacXoayeTcsi OKOJIO OJTHOM YeTBEPTOM YacTu 3Toro konuuyectsa. Kyna
JKe UJIET OCTalabHas CONb?

[ToBapeHHass CONb COBEPIICHHO HEOOXOAUMa MPU TPOU3BOACTBE MSICHBIX U PBHIOHBIX
KOHCEPBOB, OHA UCTIOIB3YETCSl B METAJUTYPTUUECKOM OTPACIH TPOMBIIIUICHHOCTH, TIPH 00padoTKe
MEXOB U PpAa3IUYyHbIX KO, B TIPOIECCE NPUTOTOBJICHUS MbUIA, HIET JUIS MOJy4YEHUS
KaJIbIIMHUPOBAHHOW CONBI, TpUMEHseTCs B MeauruHe. OCHOBHOW MOTpeOHWTENb CONMH —
XUMHUYECKast OTPACIb MPOMBIIIIICHHOCTH. B 3T0i 0071aCTH HCTIOMB3YETCSl HE TOIBKO caMma COJib, HO



M 2JIEMEHTHI, COCTaBIISIOIINE ee. B mporiecce 31eKTpon3a ee pacTBOpa MOIy9aroT XJI0pP, BOJIOPO.T
U enKkuil Hatp. M3 pacTBOpa €IKOro Harpa IMOJIyYaloT TBEPAYIO IIeloub — kaycTuk. CoemuHsis

BOOOPOJ € XJIOPOM, MOJYUAOT COJIAHYIO KHUCIIOTY.
33[[31-[1/[61 COCTaBbTC YPAaBHCHUS, OITMCAHHBIX B TCKCTC peaKuHﬁ.

ITAJIOH OTBETA:

2NaCl + 2H,0
H, + Cl, — 2HCI

3JIeKTPOJIM3 pacTBopa
2NaOH + Clx+H;

Pa3znen 4

Tema 4.1. Knaccupukanus, cTpoeHre 1 HOMEHKJIATYPAa OPraHHYeCKUX BellecTB
1. 3apanusa Ha cocTaBieHME Ha3BaHUM OPraHUYECKUX COEIUHEHUH 110 TPUBHUATIBHON WM

MEXIYHAPOJAHONW CHCTEMATHYECKOW HOMEHKIIATYpE
1. Ha3oBuTe npuBeIeHHbIE HMKE YIJIIEBOJOPOJBI IO MEXJIYHAPOJHON HOMEHKIIAType

IUPAK:

CH:
|

CH;: - CH —CH: - CH-—-CH>3

I
CH

CHs

I
CHiz — CH2x C — CH CH>OH

CH=: CH>

CHs: — CH-> CH- — CH:
I I

CH; -C — C — CH-—
I I I

CHs CHs CHs

CH> — CH>

JTalIoH oTBeTa: 2,4-nuMeTuinenTan; 2,3,3-rpumeruinestan-1-om1; 3,4,5,5-TetpameTi-

4-yTUIITEenTaH.
2. HazoBuTe mpuBeIeHHBIC HWXKE YIICBOJOPOABI MO MEXTYHAPOIHONW HOMEHKIATYpE

IUPAK:
CH, - CH,

CH, - CH,~ CH,~ CH- CH,~ CH,~ CH - CH,— CH,
CH;
CH; - CH, - CH - CH, — CH,
CH, — CH — CH, — CHs
CH;
CH; - CH-CH,-CH, CH,-CH,-CH;

CH,-CH; CH,;-CH-CH;
OTaJIOH 0TBeTAa: 6-MeTHI-3-3TUIIHOHAH; 3-METHI-D-3TUITENTaH; 6-METHI-2-3TUIHOHAH.
3. Hanmummre cTpykTypHBIC (DOPMYITBI COSTUHEHHH 110 MX HA3BAHUSIM:

1) 2,5-numeTnnrekcen-3;



2) 2,5-nuMeTHII-3-HUTPOTeKCaH;
3) 2,3-auxIopreKcaHoBasi KUCIOTa;
4) 2-6poMOyTaH.
9TajloH OTBETAa:
CH; CHj

1) HyC—G—G=—6—G6—CH;

NO,

2)  H,c cT; G C>—G——CH,
C

(0]
Hy Hy H H //

) me—c—c —c—c—C\

cl ¢l OH

H
4)  Hc—8—C*—CH,

Br

2. 3ajgaHMsi Ha COCTaBJIICHHE IIOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYI
OpPraHMYECKHX BEIIECTB OTJEIBHBIX KIaCCOB

HamnurimTe nmoJHbIe M COKpAIllEHHBIE CTPYKTYPHBIC (POPMYJIBI:
1) 2,2,4-TpuMeTnIneHTaH
2) 2,3,6-TpuMeTniI-4-3TUIrenTan
3) 2,5-aumMeTHITeKCeH-3
4) 2,3-muXJI0preKcaHoBasi KUCI0Ta

JTaAJIOH OTBeTA:



H H
H | HH | H
o o LN
| N
1) Hyc—C—c —{—CHs H—/C—T—T—T—c\—H
CHs H PN H
H | H
H H
H | H
CHs H H\C/H
| N
CH, CH, NN e
| H ]
2) H3C—ﬁ—?—ﬁ—CZ—CT)—CH3 H—>C—C—T—C—C—C—C<—H
CH, CHs H J| c |L IL l H
AN W
H H
H H
H
H | H
R,
3) H3C—(|_3‘—ﬁ:ﬁ—cH:—CH3 H—>C—C—C: —C—C\—H
CH; H }L | (|: H
H/|\H
H
Ho c|:| H—O\ CC H H H H
he H N
/2 A B A A O
o cl 0 H C H H H

3. 3agauu Ha onpeeeHUE MPOCTEUIeH POPMYITBI OPTraHHUECKON MOJICKYJIIbI, UCXOJIS U3
AJIEMEHTHOTO cocTaBa (B %)

1. KakoBa ¢opmyia coeiHEHUS, B KOTOPOM MaccoBast 101 Kaius paBHa 0.565, yrinepoaa
—0.087, kucnopona — 0.348?

Jrtasion orBera: Ko,COs3

2. BeiBegute mpocTeinryto (GopMylly COEIUHEHHs, €ClIM H3BECTEH €ro 3JIE€MEHTHBIN
COCTaB:
a) yrinepopa 0.273 (27.3%) u xkucnopona 0.727 (72.7%)
6) kanpus 0.811 (81.1%) u azota 0.189 (18.9%)
B) Hatpus 0.176 (17.6%), xpoma 0.397 (39.7%) u kucnopona 0.427 (42.7%)

Jrtajon orBera: a) CO2; 6) CasNz; B) Na2Cr207

3. Haiinute mMonekymspHyto (GopMyny coennHEHHs a30Ta C BOJOPOIOM, €CIIH MaccoBas
707151 BOIOpo/ia B HeM paBHa 12.5%, a OTHOCHTENbHAs IUIOTHOCTH IMAapoOB 3TOrO BEIIECTBA MO
BOJIOPOJY paBHa 16.

Ortajon orBera: (NH2)2 mmm NoHy

4. Ilpu cropanuu 3,636r BemecTBa oOpasyercs 8 T yriekuciaoro raza u 4,3632 r BOJIBI.
Macca 1 monb gaHHOro BemiecTBa paBHa 60r. YCTaHOBUTH MOJIEKYJISIPHYIO (OPMYIy JTaHHOTO
BEIIECTBA.

Jrtason orBera: C3HgO (C3H7OH)

5. Onpenenure MOJEKyJIsApHYIO (OpMYINy s]a MIMAHCKOH MYIIKH KaHTapUAWHA, €CIU
MacCOBBIC JIOJIHM 3JIEMEHTOB B HEM cocTaBIsitoT: 61,23% (C), 6,12% (H), 32,65% (O).

JrtanoH orBeTa: C10H1204

Tema 4.2. CBolicTBa OPraHU4eCKUX COCANHEHHUH
1. 3apanus Ha cocTaBiIeHUE YPAaBHEHUH XUMUYECKUX PEAKIIHI C y9acTHEeM OPTaHHYECKUX



BCIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHMUA.
Harmmmmre YpaBHCHHA peaKuHﬁ, C IIOMOIIBIO KOTOPEIX MOKHO OCYIICCTBUTH CICAYIOIIUE

HPEBPAIICHHS:
Zn, t HBr Na,>¢pup
1,3-puxnopponan — X1 — X» 3 X4 — CsHsCH(CH3)2

B ypaBHeHUsX npuBeauTe CTPYKTYPHBIE (OPMYIIBI OPraHUUYECKUX BEIIECTB.

Cr203, t

ITaJIOH 0TBETA:

Cl\/\/cl ‘Zn —_—. A +ZnC|?
Br
/\ +HBr —=
2 /\/Br +2Na —> _~_"~_~ +2NaBr
CI'203 t
SN e i + 4H,

2. 3aIIaHI/IH Ha COCTaBJICHUC ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHHﬁ, HWITIOCTPUPYHOIIUX
XUMHYECKHE CBOMCTBA C YYC€TOM MCXAHU3MOB IMPOTCKAHUA HJAaHHBIX peaKquI U TE€HETHYECKOM
CBA3U OPraHUYCCKHUX BCUICCTB PA3HBIX KJIACCOB

YcTaHOBUTE COOTBETCTBHIE MCXKAY p€arupyromuMi BCUICCTBAMU U YIIICPOACOACPKAIUM
MIPOJIYKTOM, KOTOPBI 00pa3yeTcst IpH B3aUMOJICHCTBUM ITUX BEIIECTB: K KaXKI0W MO3UIINH,
0003HaYeHHOU OYKBOH, MOIOEPUTE COOTBETCTBYIOIIYIO MTO3UIINIO, 0003HAYEHHYIO ITUDPOil.

TPOJIYKT B3AVMOJIEMCTBUAI
1) mponuoHaT HaTpuUs;

PEAT'MPYIOHIME BEHIECTBA
A) ykcycHas KMC0Ta U KapOOHAT HaTpHs;

b) MypaBbuHas KMCI0Ta U THIPOKCU
HaTpus;

B) mypaBpuHas Kuci10Ta U THAPOKCU
meau (I1) (mpu HarpeBanun);

I') aTanon u Hatpuii.

2) >TUNAT HATPHS;

3) dopmuat meau (11);
4) dbopmuat HaTpUS;
5) auerat menu (II);
6) YIJIEKHCIBIi ras.

ITaJIoH oTrBera: 6462

3. PacueTHble 32124 110 YpaBHEHUSIM PEAKIIMA C y4aCTHEM OPTaHUYECKHUX BEIIECTB.
1. Beruucnure ob6beM (H.y.) BOAOPOJA, BBIIEITHBIIETOCS MPU B3aUMOJCHCTBUU 46 T

aTaHona ¢ 46 T METAININYECKOTO HaTpus.

JrtajoH oTBeTa: O0bEeM BogOpOaa onpeaeanm mo Gopmyne: V= Vn n.

CocTaBuM ypaBHEHHE pEaKLUU:
2C,HsOH +2Na — 2C2Hs0Na + Hz1




1) BerunciuM KoIM4eCcTBO BELIECTBA CIIUPTA U HATPHS B UCXOIHBIX HaBECKax Mo popMyIie:
n=m/M
n(C2HsOH) =46 / 46 = 1 mounb; N(Na) =46 /23 =2 moIb.

W3 ypaBHeHusI peakuuu CcleAyeT, 4YTO CHOUPT U HATPUH pPEarupyroT B MOJSPHOM
otnomenuu 1:1 ,1.e. N(C2HsOH) = n(Na).

CrnenoBaTenbHO, HaTpUi B M30bITKE. PacueT Begem mo crnmpry.

2) VI3 ypaBHEHHS pEaKIuu CICIyeT:
n(H2) = 0,5 n(C2HsOH); n(H2) = 0,5 (moup);
V(H2) =22,4 % 0,5=11,2 (n).

4. JlabopaTopHas padora Ne3 «llonyuenue s3TusieHa U U3y4eHUE €ro CBOMCTBY
Henb: 3akperuieHne 3HaHUH 0 CBONCTBaX HEMPEACTHHBIX YTIIEBOIOPOIOB: CIIOCOOHOCTH alIKEHOB
BCTYIATh B pCaKIU ITPUCOCANHECHUSA, OKHUCIICHUSA, TOPCHHA; U3YUYCHUEC KAUYCCTBCHHBIX PCaKIIMU Ha
HETIPEeICbHBIC YTIIEBOIOPOIbI.
Teopus
OtuiieH - C2Ha siBAsieTcss mpocTeriuM NpeICTaBUTENIEM HENPEIeIbHbIX YTIIEBOJOPOAOB C
oaHOU nBOMHOM cBsi3bio: CHo= CHa.

Honyuyenne.

1. B npomviunenHocmu STUIECH BBIACISIOT M3 Ta30B KPEeKHWHTa (pacuieruieHus) HedTH.
Baxuelimmii crnoco® moisyyeHMs OSTWIEHAa - JErMAPUPOBAHUE S3TaHa HaJ HHUKEJIEBbIM
KaTaJIn3aTOPOM:

CHsz— CHs— CH>=CH2+ H>
2. B nabopamopuu monmy4aroT AETHApATALMEH STHIOBOTO CUpTa (OTIIETUICHHE BOJIBI).
BoszeiictBue BogooTHuMaromux cpeacts (koH. HoSO4) Ha oJHOaTOMHBIE CIUPTHI TP BBICOKON
TEMIEpaType, IPUBOIUT K OTIIECTIIEHUIO MOJIEKYJIbI BOJbI U 00pa30BaHUIO IBOMHOM CBSI3U:
CH3z— CH,OH — CH>=CH> + H20
B co3maHnm ABOMHOW CBSA3M MEXIy ABYMS aTOMAaMM yIJE€pOJa Y4YacTBYIOT JABE IIapbl
3JIEKTPOHOB, NMPHYEM OJIHA CBS3b — IPOYHAsi, a Apyras CBA3b ciabas, Jerko pa3pbIBaeTcs, 4To U
OOBSCHSET HEHACBIIIEHHBIX XapaKTep OpPraHUYECKUX COEIMHEHUH C JIBOMHOW CBS3bIO U
CKa3bIBAaETCs HA UX XMMHUYECKUX CBOWCTBAX.
I. Tak, nns HenpenenbHBIX YIVIEBOJAOPOJIOB psila OSTWIEHA XapaKTEpHbl peaKuuu
NPHCOCTUHEHHS, KOTOPBIE IPOTEKAIOT C Pa3pbIBOM JIBOMHOU CBS3H.
1. Peaxyus euopuposanus: CH,=CHz+ H2—CHs- CH3
2. Peakyus canoeenuposanusi: CH=CHz+ Bro = CH2Br - CH2Br
[Tpu B3auMoseiicTBUY C anKkeHaMu OpOMHasi BoJja 00€CIBEUNBAETCS, TOITOMY PEaKIHs ¢
OpoMHOIi BOAOH SBJSETCSI KA4eCTBEHHOM Ha HENpeIebHbIE YTIIIEBOAOPOIbI.
Peaxyus cuopoeanocenuposanus: CH3 — CH=CH>+ HBr—CHs- CHBr - CH3
IIpucoennHeHNEe raJoOreHOBOAOPOIOB K AIKEHAM MTPOUCXOIUT 1O npaeguiy Mapkosenukoea:
aTOM BOJOpPOJa MPHUCOEAMHSAETCS K Ooyiee THMAPUPOBAHHOMY aTOMy yriiepoaa (IpH KOTOPOM
0oJbIIEe CONEPIKUTCA aTOMOB BOJIOPO/1a), a TAJIOT€H - K MEHEE IMIPUPOBAHHOMY aTOMYy yTJIepo/ia.
4. Peakyus ecuopamayuu: 3T€H, IPUCOEANHSASA BOLy, 00pa3yeT STHIOBBIH CIIUPT.
CH2=CH2+ H,0—CH3s—- CH,OH
Il. Peakuun okucjaeHus
1. Peaxyus copenus: ankeHbl TOPST ¢ 00pa30BaHUEM YTJIEKHUCIOTO ra3a U BOJBI.
C2Hs + 302-2CO02 + 2H20
2. Peaxyus oxucnenus: STAICH OKHUCISIOTCS BOJHBIM pacTBopoM KMnO4 1o
STUJICHTJINKOJIS:
CH>=CH: + [O] + HOH = CH>OH — CH.OH
Peakuus ¢ KMNOgssiBiisieTcs KaueCTBEHHOM peaklMeil Ha HeNpeIeabHbIE YTIIEBOAOPOIbI, T.K.
(1oeTOBBIN paCTBOP NMEPMaHTaHATa KAl B XOJIE PEaKIM1 00eCIIBEUNBACTCH.
I1l. Peaknuu mosiMmMepu3amum.



7. Peaxyus noaumepuzayuu MpoOTEKaeT 3a CUET pa3pbIBa KPATHBIX CBA3EH, ¢ 00pa3oBaHHEM

BBICOKOMOJICKYJIIPHOTO COCTMHEHHUS (TIOJUMEpa).

nCH2=CH2— (-CH2-CH2-)n

OobopynoBaHue: TpoOUPKH, MPOOKA C Ta300TBOJHON TPYOKOM, IITATUB, CIIMPTOBAsI TOPEIIKA, CITHYKH.
PeaktuBbi: Co;HsOH, HoSO4(komir.), mecok, 6pomuas Boaa (Brz), KMnOa.

Xoa padoThI

C ImpaBuJIaMU TEXHUKHN 06e30IMacHOCTH OSHaKOMJ’ICH(a) nu 065[3}/}0017 HX BBIIIOJIHATD.

Ne | YUto nenanu? Yro Habmromgamu? YpaBHeHuUE peakuu BriBoabl
1 (1. [Tonyuyenue C2HsOH —-CoH41 + H20. B xome peakuuu
JTUIIEHA. KOHIICHTPUPOBAHHAS
CEI;I;OH (aTuno- cepHasd KHUCJIO0Ta
B mpoGupky Hamimz | <SESHREE) 3a0upaer Bomy W3
MJI  3THJIOBOTO H;SO, P Y
CTIHPTA, B
CIUPTA U OCTOPOIKHO
pe3yiabTaTe
nobaBeTe  6-9 M
. oOpa3syercs ITUJICH.
KOHIICHTPUPOBAaHHOMU
. Takyro peaKLuio
cepHo KHMCJIOTBI.
HA3bIBAKOT —
3areM BCHITIAIN
peaxius
HCEMHOI'O
JIeTUIpaTaIVH.
TIPOKAJICHHOrO NECKa | B poGupke HaYHHACTCS
(uT00bI BBIZIEJISATHCS I'a3 - DTUIIEH.
NPEJOTBPATHTh
TOJIYKH KUOAKOCTU
npu KHIICHUH).
3aKkpbUI  TPOOUPKY
npoOKoit c
ra300TBOJIHOM
TPYyOKOH, 3aKpernuiu
cc B IITATUBEC n
OCTOPOXKHO Harpeiu
COJICPKUMOC
MIPOOHPKH.
2 | 2.zydenue cBOHCTB H,C=CH; + Br, — CH2Br — CHBr | B xone peakuuu

OTHJICHA.

B apyryto npoOupky
HaIWAIHA 2-3 MIT
OpOMHO¥ BO/IBI.
Onyctunu
ra300TBOJIHYIO
TpYOKy mepBO
MPOOUPKH 70 JHA
MPOOHPKH C
OpoMHOI BOJIOH 1
NPOITYCKaJIK Yepe3
He€ BBIISIISIOLINNCS
ras.

H,S0, (xoH11. )|

IIpu npornyckannu ra3a yepes
OpOMHYIO BOIY, TPOUCXOIUT
oOecrBeyrBaHue OPOMHOM
BOJIBL.

MIPOUCXOUT
OKMCIIEHHE ITHIIEHA
OpOMHOU BOJIOM 110
JIBOWHOM CBSI3H.

OOecLBeynBaHUE
BOJIHOTO  pacTBOpa
OpoMHOI BOIBI —
KayeCcTBEHHas
peakITis Ha aJTKeHbI!




B tpetpro mpoOupky
HaJIWIH 2-3 MIT
paz0aBIEHHOTO
pactBopa KMnOs,
MTOIKMCIICHHOT O
CEepHOM KUCIOTOM, U
MIPOITYCTHIIH Yepe3
HEro ra3 - STUICH

IIpu nponyckaHuu rasa uepes

MO IKUCIICHHBIH pacTBop
KMnOs, [IPOUCXOIUT
obecrBeUnBaHNE pacTBopa
KMnOs..

3CH»=CH;+ 2KMnO4 + 4H,0 =
3HO-CH>-CH>-OH + 2KOH +
2MnQO; peaknus Baraepa

KecTkoe okuciaeHune:
5C,H4+12KMnO4+18H,S0,4,—
10C0O,+6K,S04+12MnS0O4+28H,0

B xome peakiun
MIPOUCXOTUT
OKHCIIEHHE DTHIICHA
MTOIKUCIIEHHBIM
pacTBOpPOM
[epMaHraHara
KaJInsl.
OO0OecLBeunBaHne
BOJHOIO pacTBOpa
TiepMaHraHara -
KauyeCTBEHHAs
peakmus Ha ajIKeHb!!

Berpensrormuecs ras
nepBoi MpoOUpKU
TIOTOKTJTH.

C;H;0H (aTumro-
BBIH CITHPT)

OTuIleH Ha BO3lyXe TOPUT IPKUM
CBETSLIMMCS TJITAMEHEM.

CoHg+ 302, — 2C0O2+2H20.

Otuiex TOPUT
SPKUM  CBETALINMCS
TUTAMEHEM, 9TO
JIOKa3bIBacT
HAJIM4YMEe  KPaTHBIX
CBA3EH.

OOwuii BBIBOA: HA JaHHON 1abopaTopHOM padoTe Mbl HAYYWIMCH MOIYdaTh B J1aOOPAaTOPUH S3THIICH
peaKHHeﬁ Acruapartanyu ClIMpTOB; U3YYUIIU XUMUYCCKUC CBOMCTBa 9TUJICHA, 4 UMCHHO, HeﬁCTBHe OTHUJICHA
Ha OPOMHYIO BOJY U TIOJKUCIICHHBIH PACTBOP MEpMaHraHaTa Kausl.
Bonpocsl u 3a1aHus
1. B uem paznuumne MeXay G- U - CBSI3IMH B MOJIEKYJI€ THIICHA?
2. ITouemy 3TUIIEH OTHOCUTCS K HEMPEAETbHBIM YIIeBOA0pOIaM?
3. Kakue peakiiuu Ha3pIBalOTCS: a) TUIPUPOBAaHUEM; 0) AETHAPUPOBAHKEM; B) TIOJUMepU3aIneii?
4. Kakue peakIiuu sIBIISIOTCS] KAYECTBEHHBIMU PEAKIIASIMH Ha HETIPEETbHBIC YTIIEBOAOPOIbI?

5. Yto ob1iee 1 B 4eM OTIMYHNE XUMHUECKUX CBOWCTB MeTaHa (aJIkaH) U THIIEHA (aJKeH)?

Tema 4.3. Opranuyeckue BelleCTBA B )KU3HeAEATEILHOCTH Ye10BeKA.

HpOPlZ}BOI{CTBO H NPHMEHCHHUEC OPraHH4Y€CKUX BEHICCTB B IIPOMBINVIEHHOCTH

HpaKTl/IKO-OpHCHTHpOBaHHble 3aJaHUs 110 COCTaBJICHUIO XUMHUYCCKHUX peaKHI/Iﬁ C

yY4aCTUEM OPraHuYCCKHUX BCIICCTB, HCIOJLB3YEMBIX I HX I/IlIeHTI/I(i)I/IKaHI/II/I B 6LITy n

MPOMBIINIJICHHOCTH.

MoJouHas KHCJI0TA



[TpoMeKyTOUHBIM MPOIYKTOM OOMEHA y TEIJIOKPOBHBIX KMBOTHBIX SIBISETCS MOJIOYHAS
KHCJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYIIME HACEKOMbBIC YIIABIMBAIOT Ha 3HAYUTEIHHOM
PacCTOSIHUMU.

3amanue

1. [Touemy HacekoMbIe (KOMapbl) OBICTPO HAXOJSAT CBOKO KEPTBY?

2. YcranoBute (popMyiny MOJOYHON KHUCIOTHI, KOTOpas MOMOIaeT HACEKOMBIM HaXOIUTh
TEIUIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCOBbIE JOJHM 3JEMEHTOB B HEW COCTaBIAIOT: yriepoja —
40,00%, Bomopoaa — 6,67%, kucinopona — 53,33%.

3. CocraBpTe CTPYKTypHYIO (GOpMylly MOJOYHON KuciaoTel. Ha3zoBure kucimory 1o
HomeHknarype MIOITAK.

4. Ha ocHOBaHHMHM CTPOCHHMSI MOJIOYHON KHUCJIOTBHI CJEIAMTe BBIBOJ O €€ XMMHYECKUX
CBOMCTBAax.

JrtaJion orBeTa: 1. JI)1ss KOMapoB IpH BBIOOPE «OKEPTBBI» UMEET 3HAUCHUE 3aIax YeIOBEKa
U TeMIleparypa ero tena. MojgoyHasi KUCIIOTa — OJIHO U3 CaMbIX MPHUBJIEKATENbHBIX COCAMHEHUN
U3 MOTa JIsi KOMapoB,

2. C3HsO3
//O
H,C—CH—C
3. OH OH

2-TUJPOKCHUIIPOIIAaHOBAS KUCIOTA
4. ITposiBisieT CBOMCTBA OTHOATOMHOTO CIIUPTa; KAPOOHOBBIX KHCIIOT.

AnerniieH

OaHUM M3 caMBbIX PaclpOCTPAHEHHBIX CIIOCOOOB CBApKH IJIABJICHHEM SIBIISETCS Ta30Bas
CBapKa, KOTOpas IMPOU3BOAUTCS C OOpa30BaHMEM TIa30BOr0 IJIAMEHHM B KaHalax CBapOYHOM
ropenku. OOpa3oBaHHE Tra30CBapOYHOIO IUIAMEHHM HEBO3MOXKHO ©0e€3 rasza aleTHIIeHa.
TexHUuyecKuil alleTusIeH Noay4yaoT U3 KapOuaa Kalblus.

3aganue

1. O6bsacHuTe, KaKoW (PU3NUECKHI TOKa3aTeNb MO3BOJIAET MCIOJIB30BaTh AIlCTHIICH IS
CBapOYHBIX padoT;

2. CocTaBbTe ypaBHEHHUE PEAKIMU MOJYYCHHS alleTHIICHA,

3. CocTaBbTe YypaBHEHHE PEAKIIMKU TOPEHUS alleTHIICHA;

4. Bpraucnaute o0BEM aleTuiIeHa MOMYyYEHHOro W3 KapOuja kamelids maccoit 128 ,
comepxamiero 5% mpuMecel, eciu BBIXOA areTwieHa coctaBisger 80% OT TeopeTH4YecKu
BO3MO>KHOTO.

Jranon orBera: 1. Ona oOnagaer nAByMs claObIMH BOJIOPOJHBIMHU CBSI3IMH U
BBICOKOOHEPTMYHOM TPOMHOM CBSI3bI0 MEXJy aroMaMmM yriepoaa. VIMEHHO 3T CBOMCTBa
MO3BOJIMJIN MCTIONIB30BATh ra3 IpU MPOBEIEHUN CBAPOUYHOM TEXHOJIOTHH.

2. CaC; + 2H,0 — Ca(OH)2 + C2H>
3.2C2H2 +5 02 — 4CO2 + 2H20
4.34,05n

Ben3soiinas kucjora
KirokBa 1 OpycHHMKa MOTYT OUY€Hb JOJITO XPAaHUTHCS B CBEXKEM BHE 0€3 caxapa, Tak Kak
3TOMY CITOCOOCTBYET HAJTMYME B HUX MPEKPACHOTO KOHCEPBAHTA — OCH30MHOM KHUCIIOTHI.



3aganue: YCTaHOBUTE MOJICKYISIPHYIO (OPMYTy KHCIOTBI, €CIIM MacCOBBIC JOJH
3JIEMEHTOB B HEl COCTABISIOT: yriepoaa — 68,85%, Bomopona — 4,92%, kucinopoaa— 26,23% (M
=122 r/Mounb).

Iranon orBera: C7HeO:

Pa3zpgen 5
Tema 5.1. KuneTuyeckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKkmuii

1. JTabopaTtopnast pabota Ne4 Ha BeIOOD:
— «OrnpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIUU PEarupyIOIINX BEIIECTBY;
— «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPhI».

JlabopaTtopnast pabota Nod
Tema: CKOpoCTb XUMHUYECKOW peaKun
Omnpenenenre 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIMU Pearupyronmx
BEIIIECTB
Ompit 1. 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT KOHIEHTPALMU XUMUYECKUX BEIECTB.

[lenp paGotel: Ha ocHoBanum peakiuu B3anmoaerictBus NaxS>03 ¢ HoSO4 uccenoBats

BJIMSTHUE KOHIIEHTPAIIMK PEarupyIoLINX BEUIECTB HA CKOPOCTh XMMHUYECKOM peakiiuu.
NazS203 + H2SO4 = NaxSO4+ S| + SO21 + H20

PeakTuBbl U MaTepualbl: pacTBOP THOCYINIb(aTa HATPHsI, BOAA, PACTBOP CEPHOM KHCIOTHI.

OO6opynoBanue: TpU CyXHX KOJOBI, CEKYHIOMED.

Xo paboTh:

[IpuroToBmiIM TpU CyXUX MPOHYMEPOBAHHBIX KOJOBI. B mepByro BHecian 5 Mil pacTBopa
tuocynbdata Hatpus U 10 mi1; Bo BTOopyto — 10 mut TuocysbdaTta HATpUs U 5 MIT BOJbL; B TPETHIO
— 15 M THocynb(aTa HATPUSI.

3areMm B kon0y Nel BHOCHIM 5 Mt 4 % - HOTO pacTBOpa CEPHOI KUIIOCTHI, OTHOBPEMEHHO
BKJTIOYAJIM CEKYHJIOMEP: BCTPSIXUBasi KOJIOY, CICIMIIN 3a TIOSBJICHUEM MYTH B KOJIOE, /iepKa ee Ha
ypoBHe T7na3. [Ipu nmosiBieHnn Maneuiieii MyTH OCTaHABIMBAIM CEKYHIAOMEpP, OTMEUald BpeMsl.
[Tponenanu emie ps aHATOTUYHBIX OIBITOB.

Pe3ynbTathl OMBITOB 3aHeCH B Ta0muiLy 1.

Tabmuia Nel.
Ne Konuuectso KonnuectBo KonuuectBo pactBopa Bpems OrtHocurenbHast
npoOUpKU | pacTBOpa H20 (M) H2SO4 (M) peaxiuu t, C | CKOPOCTb PEaKIMu
NayS,;03 V =1/t
(mu) cl

1 5 10 5 160

2 10 5 5 130

3 15 - 5 20

[To momydeHHBIM NaHHBIM TIOCTPOMM TpaduK | 3aBUCHMOCTH CKOPOCTH DPEaKIHUU OT
MOBBIIIEHUS KOHIIEHTpaIuu pactBopa NaxS203 (mi).



YONOBHAA ckopocT, ¥

0 0,01 0,02 0,03 B oos 0,05 0,08
KOUEHTRAUWMA TMOCYNbDaTa HaTpWA, Monbin
Puc. 2. 3aBMCHMMOCTE YCNOBHON CKOPOCTH PEaKLIMK OT KOHLUEHTPaLMK

I'padux 1

BoiBoa:

C yBenuuenueM KoHIeHTpaluu pactBopa Na2S,03 u ymenbienuem H2O oTHocuTenbHas
CKOpPOCTh PEaKIMU BO3PACTALT.

OmnpIT 2. 3aBUCUMOCTh CKOPOCTH PEaKLUU OT TEMIEPaTyphI

[{enp paboThl: HaliTi 3aBUCIMOCTH CKOPOCTH PEAKITUU CMECH PACTBOPOB OT TEMIIEPATYPHI.

PeakTuBbI 1 MaTepHualibl: pacTBOP THOCYINb(aTa HATPUS, PACTBOP CEPHON KUCITIOTHI.

O6opynoBanue: nBe Oosblie MPOOUPKH, MEpHasi Koj0a, BOAsHAs OaHs, TEPMOMETD,
CEKYHJIOMED.

Xo1 paboThl:
3aBUCUMOCTBH CKOPOCTH PEAKIIUK OT TEMIIEPATYPhl MOKHO HAOIIOaTh Ha TOM K€ CHCTEME

NaxS203 + H2SO4 = NaxSO4+ S| + SO21 + H20

Jlis ombiTa ObUIM B3STHL JBE Oonbliue mpoOupku. B oaHy u3 HUX Mbl Hamwiud 10 mi
pactBopa THocyibdara HaTpus, B Apyryro — 10 M 4% - HOro pacTBOpa CEpHOMN KUCIIOTHI.

3anucany KOMHaTHYIO Temrieparypy. Chnunmm cojepkumoe MpoOUpPOK B  KOIOY,
OJIHOBPEMEHHO BKJIIOUMB CEKYHJIOMEP U OCTAHOBUB €T0 IPHU MOSBIECHUH CJ1a00M, e1Ba 3aMETHOMI
MYTH.

[ToBTOpPMIM ONBIT JBAXIbl C TEM K€ KOJUYECTBOM THOCYIb(aTa HATpUs U CEpHOU
KHUCTIOTHI, TPEIBAPUTENILHO HarpeB MPOOUPKY C pAaCTBOPOM Ha BOASIHOM OaHe 10 TemrepaTyphl Ha
10 u 20 C BplIe KOMHATHOM. 3a TemmepaTypoul cieIuiau MO TEPMOMETDPY, OMYLIEHHOMY B
IpOoOUPKY C paCTBOPOM COJIH.

Pe3ynbrarhl onbITOB 3anucanbl B Ta0auie No2.

[To monmyyeHHBIM NaHHBIM TOCTPOEH TrpaduK 2 3aBHCHUMOCTH CKOPOCTH PEAKIMH OT

TEMIIEPATYPHI.
Ta0muma No2.
No Temmne- | KomuuectBo | KomuuectBo Bpewms OtHocuTenbHast TemneparypHbIid
ompiTa | parypa | pacTBopa pactBopa MIOMYTHEHUS CKOpOCTb ko3 punmeHt
oIbITa NazS203 H2SO4 (M) pactBopat, ¢ peakuuu
t,C (mu1) V=1 ¥
ol
1 10 10 33 0,030 0,848
2 10 10 28 0,035 0,678
3 10 10 19 0,052 0,763

TeMIepaTyphl.

IIo MOJIYYCHHBIM JaHHBIM IMOCTPOCH

rpa(l)mc 2 3aBHCHUMOCTH CKOpPOCTH pPECaKuu OT




3aBUCHMMOCTb CKOPOCTU peaKkumm oT
Temnepartypbi:

7 T —’T
a) HopMmasibHaA; ©6) aHOMaslbHasA; B)dpepMeHTaTuBHanA

I'padux 2
BriBoa:
C yBenu4eHHeM TeMIepaTypbl, CKOPOCTh PEAKIIUU YBEIMUUBACTCS.

OmnpIT 3. BrinsiHue moBepXHOCTH pa3JieNia PearupyroiX BEIECTB Ha CKOPOCTh PEaKIuy B

reTeporeHHON CucTemMe

[lenb pabotel: HaifTh 3aBUCUMOCTH CKOPOCTH PEAKIMU B T€TEPOTEHHOW CHUCTEME IO
BIIUSTHUEM ITOBEPXHOCTH pa3/iesia pearupyroiux BemecTB.

PeakTuBBI M MaTepuabl: MeJ, COISTHAS KHCIOTA.

Ob6opynoBanue: punbTpoBaibHas Oymara, IBe MPOOUPKHU, CEKYHIOMED.

Xo0J1 paboTHI:

B3siiu aBa HEOONIBIIMX OAMHAKOBBIX KycOouka mena, npubmausurenasbHo no 0,5 r. Onun u3
HUX TIOJIOKHIIM HA KyCOUYeK (HIBTPOBAaHHON OyMaru U M3MEJIbUMIN B TIOPOIIOK. B 1Be mpobupku
HAJIUIIU 110 5 MJT pa30aBJI€HHOMN COJSTHON KUCIOTHI M BHECIIU B HUX OJTHOBPEMEHHO HAaBECKH MeJa:
KyCOYEK — B OJJHY IPOOUPKY, MOPOIIOK — B APYryr0. OTMETHIIN BpeMsi, KOTOpOe MOTpeOOBaIOCh
TS TIOJTHOTO pacTBopeHus mena (t= , ).

Pesynprat: B mpobupke, Kya MOI0KHUIN HE N3MENTbYSHHBIN KyCOUeK, peaKIlis mpoTeKaa
ropaszio Me/iJIeHHee YeM B APYToi, Ky/1a IOMECTUIIM pa3MeNbueHHbIN nopoIok. B mepBom ciydae
COJISTHOHM KHCJIOTE MOTPeOOBAIOCH OOJIBIIIE BPDEMEHHU, YTOOBI ITPONUTATh BeCh Mell. Peakus kpaiiHe
HeTpeOoBaTenbHa. Maetr npu koMHaTHOH Temmneparype. HeobOs13aTenbHa cuiibHasi KOHIIEHTPALUS
kucaoTel. OOpasyercs coiib ¥ BoJa. Briensercs yriaekucibii ras.

Vpasuenue peakiuu: men - CaCOs u Consinast kucimora — HCI.

CaCOgz + 2HCI = CaCl2 + H20 + CO271
BriBogr:
Peakuust B reTeporeHHON cucTeMe MPOUCXOIUT TeM ObICTpee, YyeM OoIblie TUIOIIaib
CONPUKOCHOBEHHUSI PEArupyIOIINX BEIIECTB.

OmneiT 4. BrinsiHME CTENIEHN CMENIEHHS pearupyroInX BEeIEeCTB HA CKOPOCTh
TETEPOreHHON XMMUYECKON PEAKINH

[{enb paboThl: OnpeeuTh YPOBEHb BIMSHUS CTETIEHU CMELLIEHUS pearupyronux BeecTB
Ha CKOPOCTb F€TEPOr€HHON XMMUYECKON PEAKIIUH.

Peaktussl u marepuainsl: HutpaT cBuHIa(ll), monua xanus.

Ob6opynoBaHue: NECTUK, CTYNKa, MUIETKA.

X0/ paboTh:

B cyxoii cTynke 0CTOpOKHO CMEILIAIN, HE pacTUpast IECTUKOM, HECKOJIBKO KPUCTANINKOB
Hutpara ceuHua (ll) u noauna kanusa. Oxpac cMecu He U3MEHWJICS. 3aTeM SHEPTUYHO pacTepiu
KpUCTalibl necTukoM. HaOmromanu u3aMeHeHHe OKpaca Ha KeNToBaThli OTTeHOK. JloGaBumim
MUIETKOM K CMECH HECKOJIbKO Kalelb BOAbl U €lle pa3 pacTepiu, CMeCh MOMEHTAJIbHO
OKPACHJIACh B SIPKO — JKEJITHIH LIBET.

OObsicHEeHHE TMPOBEACHHOMY OMNBITY B ILeinoM: Ha Havano onbiTa B CyXoM H
HEU3MEIbYEHHOM BHJE BELIECTBA IUIOXO B3aUMOJEHCTBOBAIM, TaK KaK HMEIM Mallylo
IIOBEPXHOCTb COIPUKOCHOBEHUS. KaK TOJIBKO MX Ha4aJli TOJIOYb B OJHOU CTYIIKE, PEaKLUs IO



HeMHoOro Jydiie. [Tocie Toro, kak 100aBUIM BOY, PACTBOPEHHBIE BEIIECTBA B3aUMOIEHCTBOBAIIH
MIOJIHOCTBIO, B PE3yJbTaTe MPOW3OILIA TOJHAS PEakius ¢ 00pa3oBaHWEM BEINECTBA C SIPKO-
JKEJITHIM I[BETOM.
Vpasuenue peakuuu: aurpar ceunia - PO(NO3). u fioau kamus - 2KI.
Pb(NOz3). + 2KI= Pbl; + 2 KNO3
BeiBoa: Peakuusi B reTepOreHHONM CHCTEME IMPOHMCXOJUT TeM OBICTpee, YeM OoJIblie
CMeEIIEHHE PearnpyIOIINX BEIIECTB.

2. IIpakTHKO-OpHEHTHPOBAHHbIE TEOPETHUECKUE 3aJaHusl Ha aHalu3 (HaKTOpOB,
BIIUSIOUINX HA U3MEHEHHE CKOPOCTU XMMHUYECKOM peakiuu

1. Ilpeanoxxute crnocoObl YCKOPEHHsSI PA3JI0KEHHUS] OBITOBBIX OTXOJIOB, HCIOJB3YS
M3Yy4EHHbIE BaMH (DaKTOPBI, BIMSIONIME HA CKOPOCTh XUMUYECKON peakiuu. OTBeT 000CHYHTE.

JrtanoH orBera: COpTUPOBKA (pa3HbIE BEUIECTBA PA3IaratoTcs C pa3IMuHON CKOPOCTHIO);

Cxxeub (BIMSHME TEMIIEPATyphl), BBIACISIOLUIYIOCS IPU STOM TEIUIOBYIO SHEPTHUIO
UCIOJIb3YIOT, HAIIPUMED ISl IOA0IPEBA BOBI.

N3menpuenue (yBeandeHue MI0MAAN COPUKOCHOBEHMSI BELLIECTB).

2. [ToueMy CKOpPOCTh peaKkIui rOPEeHHs BEUIECTB B KUCIOpOAe OOJbIIe, YeM B BO31yxe?
Jranon oreera: B Bo3ayxe kucnopona Bcero 21%, coorBeTrcTBeHHO B uncToM O2
BEIIIECTBO CropaeT ObICTpee.

3. U3 mpemsio)keHHOTO TEpevHsl BHEIIHUX BO3JCUCTBUN BBIOCPUTE BCE BO3JICHUCTBUSA,
KOTOPBIE IPUBOJAT K YMEHBIICHUIO CKOPOCTH PEAKLIUU 3TUIIEHA C BOAOPOIOM.

1. Ilonmxkenue TemnepaTypsl.

2. YBenuueHue KOHIIEHTpAI[UU dTHIICHA.

3. Hcnonb3oBaHUE KaTalIu3aTopa.

4. YMeHbllIeHHE KOHIIEHTPAllUU BOJOPOa.

5. IloBbllIEHUE NABIEHUS B CUCTEME.

JrtayioHn oTBera:14

4. V3 mpemsioxKE€HHOTO TEpeyHsi BBHIOEPUTE BCE Mapbl BEHIECTB, CKOPOCTh PEAKIMH B
KKJIOM M3 KOTOPBIX HE 3aBUCUT OT YBEIMYCHMS IUIOMIAJM TMOBEPXHOCTU COMPUKOCHOBEHUS
peareHToB.

1. ®ocdop u kuciIopo.

2. Kucnopon u oxcup azota (II).

3. Cepa u BOAOPO/I.

4. Maruuii ¥ a30THasI KHCJIOTA.

5. Bomopoa u kuciopo.

9TaJioH oTBeTa:25

5. V3 mpemsioxkeHHOTO TIEpeyYHs BHENIHWX BO3JCHCTBUN BBHIOCpUTE BCE BO3JEHCTBUSI,
KOTOPBIE HE BIIMSIOT HA CKOPOCTh PEAKLIMU I[IUHKA C COJITHOU KUCIIOTOM.

1. 3mMeHeHne KOHUEHTPauu KUCIOTHL.

2. V3MeHeHune KOHLIEHTpauu BOAOPOA.

3. V3MeHeHue TeMieparypsl.

4. I3MeHeHNEe NaBJICHUS.



5. V3MeHeHue mIoImaf MOBEPXHOCTH COIPUKOCHOBCHHS PEarcHTOB.
JrajsioH orBera:24

6. V3 mpemsios)keHHOTO TEpevHsl BHEIIHWX BO3JCUCTBUN BBHIOCPUTE BCE BO3JICUCTBUSA,
KOTOPBIC MIPUBOJIAT K YBEIIMYCHUIO CKOPOCTH PEAKIIUU TUAposm3a 1-Opommnponana.

1. JloGaBieHHE KUCIIOTHI.

2. Ilonmxenue KoHLeHTpaIuu 1-6pommpornana.

3. IloBblllIeHHE TEMITEPATYPHI.

4. TloBbIIeHNE KOHIIEHTpAMK 1-OpoMiponaHa.

5. IloBblllIEHNE KOHLIEHTPALMHU [IPOIIAHOJIA.

JTalioH oTBeTa:34

Tema 5.2. TepmoanHnamMuveckne 3aKOHOMEPHOCTH MPOTEKAHUSA XMMHYECKUX
peakuuii. PaBHOBecHe XUMUYECKUX PeaKkuui

1. 3agauu Ha pacueTsl TEIUIOBBIX 3(PPEKTOB XUMUUECKUX PEAKIUN U OINpe/eleHHe THIa
peakiuu (1o TeroBoMy 3PPeKTy: SK30- U IHAOTEPMUUECKUE).

1. TepMoXxUMHUYECKOE YpaBHEHHE FOPEHUS ITEHA!
CoHawy + 302¢) — 2CO2¢) + 2H20¢x) AH = -1400 xJIx.

CKOJBbKO TEIJIOTHl BBIIETWIOCH IPU TOPEHUH, €CIM B peakuuio BcTynwio 224 1
Kuciopoja’?

ITayon orBera; 466,7 kJx

2. TepMoxuMHUECKOE YpaBHEHHE Pa3I0KEHUS KapOOoHaTa KalbIus:
CaCO;() = Cal) + COxr) AH = -157 xJIx

CKOJBKO TETIOTHI HY)KHO 3aTPaTUTh Ha pa3liokeHue | Kr kapOoHaTa Kanbluus?

Jrajion orBera: 1570 xJx

3. YkaxuTe, Kakue W3 YPaBHEHHUH COOTBETCTBYIOT HK30TEPMHUYECKHM, a KakKue —
HHIOTEPMUYECKUM PEAKIIMSIM:
1) Haqy + Bragy — 2HBr( AH =-68 xJlx
2) 2S03() — 2SO0y + Oz AH = 284 k]I x.

JTaJ0H 0TBeTa: 1-3K30TepMuyecKas; 2 — SHI0TepMUIEcKas

4. VkaxuTe, Kakue M3 YpaBHEHMHA COOTBETCTBYIOT 5K30T€PMHUYECKMM, a Kakue —
HHJIOTEPMHUYECKUM PEAKIIHSIM:
1) 4HCl(r) + Oy — 2Clyry + 2H20( AH =-116,4 x]JTx
2) 2CH30OHx) +302(r) — 2COx(r) + 4H20x) AH =-726,5 x /.

JTajI0H oTBeTa: | 1 2 —HK30TEpMHUUECKHUE

5. PaccuunTaiiTe TemaoTy npeBpalieHus 2 Moib yepHoro ¢ocdopa B Oemnblii (CTaHIapTHBIE
YCIJIOBHSI), €CJTM SHTabIUS cropanus oemoro ¢ochopa — 760,1 kJx/Momns, uepHoro ¢ocdopa —
722,1 ]I/ Monb.

ItanoH oTBeTa: 76 K/ >K/MOJIb

2. IIpakTHKO-OpHEeHTHPOBAHHBIE 3a1aHUs Ha IpuMeHeHne npuHuuna Jle-lllarense mis
HAXOX/ICHUS HAlpaBJICHMsI CMEIIEHUsI PAaBHOBECUS XUMHUYECKOW peakluu U aHaiu3 (aKkTopoB,
BIIMSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS.



1) YcraHOBUTE COOTBETCTBUE MEXKIY (haKTOPOM U CMEIIICHUEM PaBHOBECHS JIJIsl PEAKIIUH,
ypaBaenue kotopoit CoHa(r)+Hz(1)«>CaoHs(T) + Q

dakrop [Tonoxxenue paBHOBeCUS

A) IloBbllieHNE AaBICHUS

b) VBenuuenue remneparypsl 1) CmectuTcs BIpaBo
B) VBenuuenue xonunenrpanuu Cz2Hs 2) CmecTuTCs BIEBO
I') Ymenbiienne konnentpanuu CoHe 3) He usmenurcs

) Ilpumenenue karaauzaropa

ITAJIOH OTBETA:

1. ®@akTop, HE BIUAIOIUN HA CKOPOCTh XMMHUYECKON peaKlIuu:
1) HaBnenue
2) KaranmuzaTtop
3) KoHuenrpanus
4) ®opma cocyia, B KOTOPOM IPOTEKAET peaKius
2. ®akTop, BIUAIOUIMN Ha CMEIIEHNE XUMUUECKOTO PABHOBECHS:
1) Bua xumMuueckou cBsizu
2) Karanuzatop
3) [Ipupoaa pearupyronux BEIIECTB
4) Temneparypa
3. C yBenuueHHEeM KOHLEHTPALIUU a30Ta B 2 pa3a CKOPOCThb MPSAMOM peakliiy, ypaBHEHUE
koTopoit N2(T)+02(r)«>2NO(T)
1) He usmenutcs
2) YBenuuuTtcs B 2 pasza
3) YBenuuutcs B 4 paza
4) YMenbmmtes B 4 pasza
4. C yBenuueHueM JaBJeHUS B 5 pa3 CKOPOCTb MPSIMOW peaklMH, YpaBHEHHE KOTOPOM
2NO(r)+02(r)«>2NO2(T), yBeIHUUTCS B!
1) 5 pa3
2) 25 pa3
3) 75 pa3
4) 125 pa3
5. Ilpu nosbimeHun temnepatypbl Ha 10°C (TemmeparypHblii ko3¢ (UIIMEHT paBeH 2)
CKOPOCTh XUMHUYECKOM PeaKkIui YBEINUHNBAETCS:
1) B 2 pa3za
2) B4 paza
3)B 8 pa3
4) B 16 pa3
6. C yBenuueHHeM JaBJICHHMS PaBHOBECHE OOPAaTUMOW peakluH, ypaBHEHHE KOTOPOii
C2oHa(r)+H20(r)«>C2HsOH(r)
1) He usmenurcs
2) CmecTuTCs B CTOPOHY NPOAYKTOB PEAKIIMH



3) CMmecTUTCSl B CTOPOHY MCXOHBIX BEIIECTB
7. Jns CMELIEHUs XUMHUYECKOTO paBHOBECHS oOparumoit peakuuu
2S502(1)+02(1)«>2S03(r)+Q B CTOPOHY HUCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuth naBieHue
2) IToBbIcuTh TEMIIEPATYPY
3) [lonu3uth TemMneparypy
4) Beectu kaTanuszaTop
8. MaxkcuManbHasi CKOpPOCTb XHMHUYECKOM peaklUud IpH B3aUMOJACWCTBUU BEILECTB,
(bopMyIIbI KOTOPBIX
1) Zn(rpanynsr) + HCI
2) Zn(meuts) + HCI
3) Pb + HCI
4) Fe + HCI
9. IloBbllIeHHE TeMIlepaTypbl CMEIIaeT XUMUYECKOE PaBHOBECHE BIIPAaBO B 0OpaTUMOI
peaxiuu, ypaBHeHHE KOTOPOii:
1) 2H; + O2 «> 2H,0 + Q
2) SO2 + H20 <> H2SO3 + Q
3) 2NO + 02 <> 2NO2 + Q
4) C4H10 - CsHg + H2 - Q

JTaJIOH OTBETAa:
1 2 3 4 5 6 7 8 9
2 4 2 4 1 2 2 2 4

3. JIabopaTopHas padota Ne5. «/3yueHne BIMAHUS pa3IUUHBIX (PAKTOPOB HAa CMELIEHNE
XUMHYECKOTO PABHOBECHS»

Iesab padoThl: U3yyeHHE BIUSAHUSA PA3IMUHBIX (PAKTOPOB HA XMMUYECKOE paBHOBECHE.

Teopernyeckoe BBeAeHUE

[IpuBecTn onpeneneHne XMMUUECKOTO PAaBHOBECHUS; TPU3HAKA UCTUHHOIO XMMHUYECKOTO
paBHOBECHSI; TIOHATHE KOHCTaHThl XMMHuYeckoro pasHoBecus (Kc); mpumepsl XuMUYecKoro
pPaBHOBECHsI M KOHCTaHThl XMMHUYECKOTO paBHOBECHs; (AKTOpHI, BIMAIONIME HA BEIUUUHY
KOHCTaHTBl paBHOBECHs; (OPMYIy, CBS3BIBAIOLIYI0O KOHCTAHTY pPAaBHOBECHS C H3MEHEHUEM
sHepruu [ m66ca peakuuu; npunuun Jle-Ilatense u npuMepsl CMEIIEHHUS MTOJI0KEHHS paBHOBECHUS
XUMHUYECKON PEeaKINK MPH U3MEHEHUH TEMIIEPATYPBhI, TaBJICHHs, KOHLIEHTPALIUH.

JKCIEePUMEHTAJIBbHASA YaCTh

I. BiiustHue KOHIEHTpauui BENECTB HA XUMUYECKOE PAaBHOBECHE.

OmnsIT 1. B 06patumoii peakuuu mexay xiaopuaom xxenesa (I11) u ponanugom aMmonus

FeClz +3KCNS«+ Fe(CNS)3+3KCl

BCE BEILIECTBA HE OKpAILIEHbI 32 HCKJIIoUeHneM poaanuaa sxenesa(lll), nmeromero kpacHyro
okpacky. [1o n3aMeHeHn0 MHTEHCUBHOCTU OKPAaCKH MOXKHO CYAUTh 00 N3MEHEHUH KOHIEHTPaluU
Fe(CNS)s, T.e. 0 cMellieHHH PABHOBECHSI B Ty W UHYIO CTOPOHY.

B 4 nmpoOupku, momemniénnpie B mratus, BHecute 1o 1 kame 0,0051 pactBopa FeCls u mo
5 xanenb 0,00251 pactBopa KCNS. Jlo6aBbTe B KaKIyI0 IPOOUPKY AUCTHILITMPOBAHHOM BOJIBI 710
MOJIOBUHBI 00BEMa mpoOupku. Ilpm HeoOXoaMMOCTH MepeMerainTe COAepPKUMOE MPOOUPOK
BCTPSIXMUBAHHUEM.



B 1-10 mpobupky nob6asbre 2 karum 0,5H pactBopa FeCls. CpaBHUTE ¢ HHTEHCUBHOCTBIO
OKpacKH pacTBopa B 4-if MpoOUpPKe U CAENalTe BHIBOJ O HANIPABICHUH CMEIICHUS XUMUYECKOTO
paBHOBecwHsl. [Ipy HEe1OCTaTOYHO BRIPAKEHHOM M3MEHEHUH J100aBHTE JIOTIOIHUTEFHO HECKOIBKO
kanenb 0,51 pactBopa FeCla.

Bo 2-10 npobupky nobasbre 2 xamm 0,50 pactBopa KCNS.

CpaBHUTE C MHTEHCUBHOCTHIO OKPACKU PacTBOpa: a) B 4-if mpoOUpKe U cAeallTe BHIBOJ O
HaNpaBJICHUU CMEUICHUS XMMHUYECKOrO paBHOBecHs, 0) B 1-ii mpobupke u crenaiite BHIBOI 00
OTHOCHUTEJIbHOM BIIMSIHUM XJIOPHJAA JKelle3a W POJAHMAA Kajus Ha HaIpaBJICHUE CMEIIEHUE
MI0JIO’KEHUSI XMMHUECKOT'O PAaBHOBECHSI.

B 3-10 mpoOupke BHECHTE MHUKPOIIMATENIb KPUCTAIIOB XJIOPUJA Kallus U BCTPSXHUTE
poOupky. CpaBHUTE C UHTEHCUBHOCTBIO OKPACKU PacTBOpa B 4-if mpoOUpPKe U CAeNalTe BBIBO
O HalpaBJ€HUU CMEIIEHHS XUMHUYECKOro paBHOBecus. [Ipu HegocTaToyHO BBIPAKEHHOM
U3MEHEHHUHU 0OaBbTE JIOTOJHUTENIFHO KPUCTAIUIBI XJIOPH A Kajusl. Pe3yabTaThl ONbITa 3aHECUTE
B Tabnuiy 5.1

Ta6auna 1 DxcnepuMeHTANbHBIE JAHHbIE

Howmep J{o0aBIeHHBIIH W3MeHeHne HHTEHCUBHOCTH Hanpasnenue cmenienus
POOUPKU peareHT OKpacku paBHOBECHS

| \ FeCls \ \

\ \ KCNS \ \

| | Kcl | |

| | — | |

3aHI/H_HI/ITe BBIPAXKCHHUEC KOHCTAHTBI paBHOBCCHA pCaKIIUU.

OnwIT 2. B pacTBOpax, cofepsKalux COeJMHEHHs IEeCTUBAIEHTHOIO XpOMa, CYILECTBYET
PaBHOBCCHUC PCAKIINH

2KoCrOg4 + H2SO4 < KoCroO7 + KeSO4 + H20.

XpoMar Kalusi JIMXPOMAT KaJus
(oKenThIN) (opaHXeBbIit)

XpomaT-uOH OKpallleH B KEITHIA LIBET, a AUXPOMAT-UOH — B OpaHKeBbIN. [lonoxenue
PaBHOBECHS pEaKIIMU 3aBUCUT OT KHUCIOTHOCTH CPEIbl, T.K. XpOMaT KaJlis yCTONYMB B LIETOYHON
cpele, a [UXpomar Kajius — B KUCJIOH.

Buecure B pobupky 5 kanens 10 % pactBopa quxpomara Kanus. 3ateM 100aBiIsHTe MO
karsiM 20% pactBop NaOH 1o u3meHnenus okpacku pactsopa B npooupke. [Iporncxonut peakius

K2Cr207 + 2NaOH — K2CrOs + NaxCrOs + H20.

3areM K KENTOMY pacTBOPY XpOMAaTOB J100aBbTE MO KarisiM KOHLEHTpupoBaHHOH H2SO4
JI0 TIEPEX0/1a OKPACKU B OpaHKeBYI0. MI3MeHeHHne OKpAaCcKH 3TOTr0 K€ pacTBOpa MOKHO Ha0JII01aTh
HECKOJIBKO pa3, 100aBiisis MOCIeA0BaTeNbHO MEN0Ub U KUCIIOTY. Pe3ynbTaThl onbITa 3aHECUTE B
Tabmn. 5.2.

Tadauna 2 IkcnepuMeHTAIbHbIE JAHHbIE

|
|I[o6aBneHHLH71 peareHT |OKpaCKa pactBopa |HanpaBJ1eHHe CMEILIEHUs] paBHOBECUS ‘
| NaOH | | |
| H>SO, | | |

3anummTe BIpaXKEHNUE KOHCTAHTHI PABHOBECHSI.

II. Bnussaue TeMiiepatypbl Ha XUMHUUYECKOE PABHOBECHE.

OnpIT 3. AMMHaK XOpOIIO PacTBOPUM B BOJIE, NPU ITOM 00pazyeTcs MOJEKYJISPHOE
coenunenue NHs-H20, NHs + H2.O < NHz-H20, xoTopoe npuHaTO 3amuchiBaTh B hopme
NH4OH, nuccomuupyroriee Kak ciaboe OCHOBAHUE 110 YPAaBHEHHIO

NH3-H20 <> NHs"+ OH; AH<O  mimm NH4OH<« NH4" + OH™; AH<O0.

[Ipomecc siBAsIETCS IK30TEPMUUYECKHUM, CIIEAOBATEIHHO, TIPH TMOBBIIMICHUH TEMITEPATypPhl
KOHI[EHTpAIUs TUAPOKCUI-UOHOB B pacTBOpE Oy/IeT YMEHBIIATHCS, ¥, HAOOOPOT, MPH MOHMKCHUN
TEMIEPATypbl KOHIIEHTPALHsI TUAPOKCUA-UOHOB OyJIeT pacTH.




B xonmnueckyto kon0y BMecTUMOCTBIO 50 mit HaneiTe ~10 M AUCTUIUTHPOBAHHON BOJIBI,
no6aBpTe TO 1 Kamie KOHIIEHTPUPOBAHHOTO PAacTBOpa aMMHaka M pacTtBopa ¢eHodTaienHa.
OtmerpTe OKpacky pacTtBopa. Harpeiite pacTtBop B Koi0e Ha D3JIEKTPUYECKOH IUIMTKE.
Habmronalite 3a u3MeHeHHEM OKpacku pacTBopa. OxiaguTe pacTBOp B Koj0e BOIONM H3-T0J
kpaHa. Kak npu ToM MeHseTcst okpacka pacTsopa?

JlaHHBIC OombITa 3aHecuTe B Ta0II. 5.3

Taéauna 3 IkcnepuMeHTAIbHbIE TaHHbIE

HUsmenenue

Oxpacka pacTBopa HanpasieHnue cMelieHns paBHOBECHs
TEMIIEPaTypPbI

‘ Harpes ‘ ‘

‘ OxJaxxaeHue ‘ ‘

3anuIuTe BhIPa)KEHNE KOHCTAHTHI PABHOBECHSL.

Onsit 4. [Ipu B3auMo/eiicTBUY Hoa ¢ KpaxMaioM 00pa3yeTcs COeIMHEHNE BKIFOUCHUS
(KJIaTpaTHOE COEIMHEHHME) MEPEMEHHOI'0 COCTaBa CHUHEro IBeTa — Hojo-kpaxmai. Peakuus
oOpartuma. PaBHOBecue MOXHO IIPEICTaBUTh YCIOBHOM CXEMOM

(CeH1005)n + M I2 <> X(CgH1005)n (12)y; AH<O.

[Ipsimast peakuus sBIS€TCS SK30TEPMUYECKOW, CIIEJOBATE€IbHO, HIPU MOBBILICHUU
TeMIeparypbl paBHOBecHe OyJIeT CMelaTbCsl BJIEBO, KOHILEHTpaLus HoJ0-Kpaxmasia
YMEHBIIATHCS M OKpacka OyAeT ocinadeBaTh, a MPH OXJIAKICHUN, HATPOTHB, YCUITUBATHCS.

Bospmute nBe nmpobupku. B kaxayro mpoOupky BHecuTe 2—5 M JUCTHIUIMPOBAHHOU
BO/bI, | Kammo pactBopa kpaxmana u 1 xammo 0,1 H pactBopa iona. Kak m3menuics nser
pacTBOPOB B IpoOHpKax?

Opany 13 npoOUpPOK MOCTaBbTE B LITATUB, OCTABUB I CpaBHEHUA. [pyryro mpoOupky
3aKpEINTE B JepKaTelle U HarpelTe Ha 3JIEKTPUUECKOU IIUTKe. CpaBHUTE OKPACKU PacTBOPOB B
obenx mpoOupkax. OxyaguTe pacTBOp BO 2-W mpoOUpKe BOMON H3-Toa KpaHa. OTMETbTe
M3MEHEHHE OKPACKH pacTBoOpa.

Jlanubie omnbiTa 3aHecuTe B Ta0. 5.4

Tabdauua 4 JxcnepuMeHTAIbHbIE JAHHbIE

‘I/I3M6H€HI/I€ TeMIepaTypbl ‘OKpaCKa pactBopa ‘HanpaBneHHe CMEIICHUS PaBHOBECHS

|
‘ Harpes ‘ ‘ ‘
|

| Oxnaxnaenue | |

3anummTe BRIpAKEHHE KOHCTAHThI PABHOBECHS PEaKIUH.

BoiBoabl. OTMEThTE BIUSIHAE M3MEHEHHUS! KOHIICHTPAIIMU PEarcHTOB U TEMIIEPaTyphbl Ha
HAarpaBJICHUE CMEIICHNUS TTOJIOKEHHSI XUMHYECKOTO PABHOBECHSL.

KonTposibHbIe BOMpochI

1. Hanmmmre ypaBHEHWE KOHCTAHTBHI PAaBHOBECHUS IS KaXIOTO W3 CIEIYIOLIHX
00paTHMBIX MPOLIECCOB:

a) 2NOxr) <> 2NO1)+O2(r);

0) 3Ha@) *Now) <> 2NHsy;

B) Ha+CUOm> H20(r+Cumy

Kak cMecTHTCsI 1TOJI0KEHUE PABHOBECHE B KAXKIOM CIIydae MPH YBEIUICHUH JaBICHUs?

2. B KakoM HampaBJICHUU CMECTUTCS IIOJIOKEHHE pPABHOBECHS TIPU IOBBIIICHUN
TEMITEPATYPhI B CICAYIOIINX 00PATUMBIX PEAKIIHSIX:

a) 2COm+ Oz« 2CO2(r), AH<O0;

0) 6CO2)+6H200x)<> CsH1206(r)+ 6021y, AH>O0.

3. PaccmoTpuTe paBHOBECHYIO CUCTEMY

C(k)+CO2(r) «> 2CO(1), AH°=119,8 xIx.

Kakoe BiusiHME Ha MOJI0KEHHE PABHOBECHS OKAXKET:
a) nobasnenue COx(r), 0) no6aBnenue Cr), B) MOJABOI TEIJIOTHI, T) CXKATHE CUCTEMBI, 1) BBEICHUE
Karanamu3aTtopa, €) ynanenue CO)?



Pa3nea 6
Tema 6.1. IucnepcHblie cucTeMbl M (PAKTOPBI UX YCTOHYNBOCTH

1. 3agaum Ha MIPUTOTOBJIEHUE PACTBOPOB.

1. Ckonbko TpamMMm cyibdaTa HaTpUst ¥ BOAbI HYkHO i ipurotosieHust 300 r 5%
pactBopa?

JTajoH oTBeTa: 151 cynbdaTa HaTpust ¥ 285T BOABI

2. Kakyro maccy xpomata kanust KoCrO4 Hy>kHO B3sTh a1 nipurotosieHus 1,2 1 0,1 M
pactBopa?

9Tanon orBera: 23,28

3. PaccuuTaiite MONSIpHOCTH U HOpMaITbHOCTB 70%-Horo pactBopa H2SO4 (p =1,615 r/mm).

9ranon oreera: Cy, = 11,53M; Cy = 23,06H

4. Ymapumu 60 T 5%-Horo pactBopa cyiabdarta meau A0 50 r. OnpenenuTe MacCOBYIO JOJTIO
COJIM B TIOJTlyYEHHOM PacTBOPE.

Iranon orBera: 6% umu 0,06

5. CKoOJIBbKO rpaMMOB XJIOPUCTOTO Kajus Haao pacTBOpUTh B 90 r 8%-HOro pactBopa 3Toit
CoJi, 4TOOBI MOTy4YeHHbIN pacTBOp cTan 10%-HbIM?

JTaJIOH OTBeTa: 2 T

6. Ompenenure maccy 3%-HOro pacTBopa NEPOKCHAA BOAOPOAA, KOTOPBIA MOXKHO
noJIyuuTh pasdasineHueM Bojoi 50 r ero 30%-Horo pacteopa.

Jrtayion orBera: 500 r

7. Onpenenure, CKOJIbKO IPaMMOB BEIIECTBA HYXKHO AJisi mpuroroBienus 25 ma 10 M
pacTBOpa r’uAPOKCHIa HATPHSL.

JrtaJyioH oTBera: 10T

8. Ompenenute, CKOJIBKO T BOJIbI HE00X01MMO NpubaBUTh K 45 T pactBopa NaOH (0=6%),
4TOOBI MOJyYUTh KOHEUHBIH PacTBOP ¢ MaccoBoii foiei 1%.

9Tanon orBera: 267,31

9. OrmpenenuTe MaccoByHO JOJIO BELIECTBA B pacTBOpE, KOTOPBIM ObLI MOJydYeH
npubasieruem 175 r KCl (0=20%) x 1000 r BojsI.

9Taj0H oTBeTa: 46,7%

10. Omnpeznenute MaccoBYIO [OJIO BELIECTBA B pPacTBOpE, KOTOPbI ObUl MOIydeH
npubasienueM 30 r Na2CO4 k 1000 r BoJBI.

9rajgon orBera: 0,029 mwm 2,9%

2. IIpakTHKO-OPDHEHTHMPOBAHHBIC pACUECTHHIE 3a/JlaHus Ha JUCIIEPCHBIE CHCTEMBI,
HCIIOJIb3yEMbI€ B OBITOBOW M TPOU3BOJICTBEHHOMN JAEATEIbHOCTH YEIOBEKA.

I'mnoxsiopur kaaus
[Tpu cTupke TpsA3HBIX BeLle X03HKH MOJIb3YIOTCS XJIOPCOAEPIKAIUM OTOSINBATEIEM.

3ananue:
1) Yto ipu 3TOM NPOUCXOAUT?
2) Kakoe BeliecTBO MposIBISAET 0TOSINBAIOIINE CBOWCTBA?
3) Hannmmre peakuio pa3aoKeHus THIOXJI0pUTa Kajaus Ha BO3AYX€E IIPU AEHCTBUU YIIIEKHCIIOTO
rasa.
4) Hanumite peakiiuio MOTydeHHs TUIOXJIOPUTA KalHs U3 XJIOpa U TUAPOKCHU/IA KaJTHSL.

Ortajon orBera:1) 2KClIO — 2KCl + O21

2) Oz
3) 2KCIO — 2KCI + 021



4) Clz + 2KOH — 2KCI + KCIO + H20

1. B peanumanuio momnajnaroT OOJbHBIE, MOTEPSBIINE MHOTO KpoBH. B »3Tux ciydasx
ucnons3ylotT 0,85%-it pactBop moBapeHHOH comu (p = 1 T©/Mi), KOTOpBI Ha3bIBaeTCA
(U3HOIOTHYECKUM PACTBOPOM.

3aganue: [IpeacraBbre, YTO BBl MEICECTpAa PEAHUMAIIOHHOTO OTIEJICHUS U JIOJKHBI
cpouHo npurotoBuTh 800 M Takoro pactBopa. Kak Bbl Ha MecTe MEICECTPbl MPUTOTOBUIH Obl
TaKou pacTBop?

JTaJIOH 0TBeTAa: pacTBOPUTH 6,8 T cou B 793,2 M1 BOJBI.

2. ®apmaieBTy HEOOXOAMMO IPUTOTOBUTE 5%-HBI PacTBOP MOJa, KOTOPBIA UCIIOJIB3YIOT
it 06pabotku paH. Kakoii 00beM pacTBopa OH MOXKET MIPUTOTOBUTH U3 10 I' KpUCTAIITMYECKOTO
M0J1a, €CITU TUIOTHOCTH pacTBOpa J0mkHA OBITH 0,9501/MI1?

Bonpocsr:

1) Kakyro hopmyity uMeeT KpUCTAUTUUECKHIA HO?
2) UTo 3HAYUT «IIPUTOTOBUTH PACTBOP»?
3) Cuenaiite 110 YCIOBHIO 331a4i HEOOXOAUMBIE PACUYEThI /ISl IPUTOTOBJICHHUS PacTBOPA.

OraJjon orBera: 1) I

2) OnpenenuTh TPOLEHTHOE COAEpP)KaHUE M0 BeCcy WM 00bemy pactBopa; OmnpeneauThb
o0Bem pactBopa; OnpenenuTs Maccy BellecTBa; B3BecuTh BemiecTBo; PacTBOpUTH BElECTBO B
HEOOXO0IMMOM KOJINYECTBE JKUIKOCTH.

3) Mp-pa) = (10¥100)/5 =200 r;

V (p-pa) = Mp-pa)/ p =200/0,950 = 210,5 mur.

3. IIpu oxxorax xoxu pochopom ee 0OUIBHO CMaUUBAIOT 5%-M pacTBOPOM cylib(haTa MeTu
(). TIpeacraBbTe, YTO BBI CTApIINil (hapMaIeBT U TOJKHBI 1aTh JaOOPAHTY 3aJaHNe IPUTOTOBHUTH
500 mut Takoro pactBopa. CocTaBbTe HHCTPYKLIUIO IPUTOTOBIIEHUS PacTBOpA.

JrtajoH orBera: 25 r CuSO4 pacTBOpUTH B 475 M BOJBI.

4. B OosbHHMIIE 71 TPOMBIBAHWSA Topia manueHty HazHauywin 0,5%-i pacTtBop
nepMaHTaHaTa Kajius, a B HATMYUU OKa3alicid TOIbKO 6%-i pacTBOp 3TOro BemectBa. CKOJIBKO
BO/bI U 6%-T0 pacTBOpa notpedyercs, yToObl NpUroToBuTh 1 Kr 0,5%-ro pacTBopa nepMaHrasara
Kayus?

Jranon orBera: 917 r Boabl u 83 1 6%-r0 pacTBOpA.

5. IlpencraBbre, 4TO BBl (apManeBT U JOJKHBI MPHUTOTOBUTH pacTBop Jlrorons,
NPUMEHSIOMINIACS B JIOP-TIPAKTUKE JUISI CMa3bIBAaHUS CIM3UCTON 000JI0YKH MOJIOCTH pTa U ropia.
MaccoBsle 1071 Hojia ¥ Hoauaa kanus B pactBope JIrorosns gomxHs! 06Tk cooTBeTCTBEHHO 0,05%
u 0,1%. Cxonpko TpaMMOB Hoa B HOauAa Kadusl HaJo B3sATh, €CIM 00BeM BOABI 17 Ma?

Irtajon orBera: 0,01 r #ioma u 0,02 r Hoauma Kamus.

Tema 6.2 UcciienoBanne CBOMCTB JMCIEPCHBIX CHCTEM
JlaGopatopHast pabota Ne6 (Ha BbIOOD):
— IIpuroToBieHne pacTBOPOB;
— HccnenoBanne IUCIEPCHBIX CUCTEM.

Ilenp: HayuuTbCsA ONpENENATh KOHLEHTPALUI0 pacTBOPa, HCXOAsS W3 KOJIUYECTB
KOMIIOHEHTOB; TOTOBUTh PACTBOPBI 3aJaHHOW KOHLIEHTPALIHH.
OOyuaronmiicst JOJKEH 3HATh: - cr1ocoObI BEIPAKEHUS! KOHLIEHTPAIIMH PACTBOPOB.



OOyuaronuiicst JOJKEH YMETh! - IPOBOJUTH PACUETHI 110 HAX0XKIEHUIO
OIpeIeNIEHHONW KOHIIEHTPaluy p-pa.

O6opynoBaHHe: TEXHUUYECKHE BECHI, CTAKaH, CTEKJISIHHASI [1aJI0YKa, MEPHBII LIMIIMHAD, MEpHAas
kos0a Ha 100 m.

o Peakrussr: conb xiopu Harpus (NaCl), numesas comga (NaHCO3),
JUCTUIIMPOBaHHAS BOJA.

TeopeTnyeckoe BBEICHUE

PacTBOpaMu Ha3bIBatOT TOMOI'€HHBIE CMECH, COCTOSIINE U3 IBYX MJIH O0JIee KOMIIOHEHTOB.

PactBopuTensr — 3TO KOMIIOHEHT pacTBOpa, arperaTHoe COCTOSSHUE KOTOpOTo He
U3MEHseTcs IpU 00pa30BaHMU pPACTBOpPA, WM COAEPXKUMOE KOTOpPOro IpeodsafaeT Hax
COJIep’)KaHUEM JpPYIMX KOMIIOHEHTOB. KOMIIOHEHTaMu pacTBOpa SIBISIOTCA: PacTBOPUTENb U
pPacTBOPEHHOE BEILECTBO.

OpHako MHOrJa TPYJHO CKa3aTh, BELIECTBO SBJISIETCS] pACTBOPUTEIIEM WIIM PACTBOPEHHBIM
BEIIECTBOM, OCOOCHHO Korja o0a BellecTBa B3aMMHO pPAcTBOPAIOTCS Jpyr B Jpyre B
HEOrpaHMYEHHOM KOJIMYECTBE (Kak CIHUPT U BojAa). B Takux ciydasx pacTBOpUTEIEM Ha3bIBalOT
TO BELIECTBO, KOTOPOI'O B pacTBOpE OOJIbLIE.

PacTBOp, B KOTOpOM MJaHHOE BEUIECTBO MPH JAaHHOW Temreparype Ooinblie He
pacTBOPsETCSI, HA3bIBAIOT HACHIIIEHHBIM.

[ToHsTHO, YTO PacTBOpP, B KOTOPOM COJAEP>KUTCS MEHBIIIE PACTBOPEHHOI'O BEIIECTBA, YEM B
HACBHIIIEHHOM, Ha3bIBalOT HEHAChILEHHbIM. HekoTopble BemiecTBa CHOCOOHBI 0OPa30BbHIBATH
HepechIIlieHHbIE pacTBOPbI. OTHAKO 3TO 10BOJIbHO HECTAOMIIbHBIE KUJAKOCTHU: €CIIN UX BCTPAXHYTh
WIN TOTEPETh CTEKISTHHOMN MajJO4YKOW O BHYTPEHHIOI CTEHKY COCY/a, U30BITOK PAaCTBOPEHHOI'O
BELIECTBA BBINAAAET B OCAJIOK.

ConepxkaHue BelleCTBA B HACBILIGHHOM pAacTBOPE MOXET CIYKUTb MEpO ero
pactBopuMocTH. Kak mnpaBuiio, pacTBOPUMOCTh (MK KOI(PPHUIUCHT PACTBOPUMOCTH) BBIPAKAIOT
B rpamMMax BemiecTa B 100 r pactBopuTens (Hanpumep, Boabl). Eciu pacTBOPUMOCTD peBbINIaeT
1 r B 100 T Bogpl, BemecTBO cunrtaercs pactBopumbiM, oT 0,1 1o 1,0 r — mamopacTBOpUMBIM.
BemectBa pactBopumocTsio MeHee 0,1 B 100 T BOJbI yCIOBHO Ha3bIBAIOT HEPACTBOPUMBIMHU.

ITo OTHOIIEHUIO K PAacTBOpPaM 4acTo YMOTPEOJSIOT TEPMHUHBI «KOHIIEHTPHUPOBAHHBIN» U
«pa3zbaBieHHbIY». [loHATHS 3TH BecbMa OTHOCHUTEIbHBIE. Eciau pacTBOp coaepXuUT OO0JbIIoe
KOJIMYECTBO PACTBOPEHHOI'O BEIIECTBA, €0 HA3bIBAIOT KOHLIEHTPUPOBaHHBIM. PacTtBOp ¢
HEOOJIBIINM COJIEP’)KaHUEM PACTBOPEHHOI'O BELIECTBAa HA3bIBAIOT paz0OaBieHHBbIM. Kak mpasuio,
KOHIICHTPUPOBAaHHBIMU WJIM pa30aBICHHBIMM HAa3bIBAIOT PACTBOPBI XOPOIIO PACTBOPUMBIX B
pacTBOpUTEIIE BEIIECTB.

TBepaple BemiecTBa, KOTOPhIE B CBOEM COCTABE COAEPKAT MOJIEKYJBl BOJBI, HA3bIBAIOT
kpuctayutoruaparamu. Hanpumep, CuSO4 * 5 H20

CopepxaHue pacCTBOPEHHOTO BELIECTBA B PACTBOPE HA3bIBAIOT KOHIEHTPALIUEN.

MaccoBoii foneli pacTBOpeHHOro BemiecTBa ((B) Ha3bIBAIOT OTHOIICHHUE MAaCCh

w, =28 .100%

pPacTBOPEHHOT0 BenIecTBa (MB) K Macce pacTBopa (Mp-pa): M p-pa (1)

OTO MOHATHE aHAJIOTUYHO MACCOBOH JI0JI€ BEIECTBA B JIFOOOW CMECH, KaK TeTepOoreHHOH,
TaK ¥ TOMOTE€HHOH. MacCOBYIO JTOJIF0 paCTBOPEHHOTO BEIIECTBA BBIPAKAIOT B mporieHTax (ot 0 10
100 %) nnu nonsax eguHUIB (0T 0 10 1).

OueBUAHO, YTO Macca PacTBOPAa Mp-pa CKIANBIBACTCS W3 MACChl PACTBOPUTEINS Mp-isx U
Macchl paCTBOPEHHOT'O BEIIECTBA MB! Mppa=Mg+ Mpx  (2)

OTMepsTh JKUAKOCTH B3BEIIMBAaHUEM HE OYEHb YIOOHO, TOpa3/Io MpOIIe OTMEPSThH
HYXHBIH 00beM. UTOOBI pacCuuTaTh Maccy U3BECTHOro o0beMa V pacTBopa, HEOOX0IUMO 3HATh
€ro MJIOTHOCTH P

Mppa=V - p 3
Kak mpaBmiio, mIOTHOCTh PacTBOpa M3MEPSAIOT B rpaMMax Ha MWUTHWIMATDP (T/MJI) WU
rpaMMax Ha KyOH4ecKHil caHTUMeTp (I/cM°), IPHYeM YHCIIEHHO STH 3HAUCHHUS PaBHBI, TOCKOIBKY



1 M1 — 370 00BEM, paBHBIH | cm®. HeoO0X0AMMO TOMHHUTB, YTO [UIOTHOCTD YHUCTOM BOJIBI paBHa 1
I/MIL.

JlpyruM BapuaHTOM OIICHKH KOHIIGHTPAIIMH PACTBOPA SBJISICTCS MOJISIPHAS] KOHIICHTPALIHS.

MosipHasi KOHIICHTpAIUsl — KOJIMYECTBO PACTBOPEHHOTO BelIECTBA (YHUCIO MOJieH) B
equHuIe o0béMa pactBopa. MomspHas koHueHTpauus B cucteme CH m3MepsieTcss B MOJIb/M2,
OJIHAKO Ha MMPaKTUKE €€ ropas o Jalie BEIPAKAOT B MOJIB/JI FITH MMOJIB/JI. Takke pacripoCTpaHeHO
BBIPOKEHHE B «MOJISIPHOCTH». B0O3MOXHO Apyroe o003HaUYeHHE MOJIApHON KoHIeHTpamuu Chw,
KOTOpoe mpuHsATo obo3Havyate M. Tak, pactBop ¢ koHuentpanuei 0,5 mons/n HazpBaroT 0,5-
MouisipabIM (0,5M).

Pacyet MosipHOI KOHILIEHTPALIUK OCYIIECTBISIOT IO popmyIie: Vo-pa 4)
I/I€ V — KOJINYECTBO PACTBOPEHHOI'O BEIIECTBA, MOJIb;
V — o0mwmii 006EM pacTBOpa, .
Bomnpocsbl 1151 3aKkpenJieHusi TEOPEeTHYECKOIr0 MaTepuaJia K JijabopaTopHoii padore
1. Yro HazbiBaeTcs pacTBOpoM?
Yo Ha3bIBaeTCs pacTBOpUTEIEM?
Uro Takoe KOHLEHTPUPOBaHHBIN pacTBOp? UTO Takoe HACBILIEHHBIN pacTBOpP?
3ananus 1J1s1 J1a00PaTOPHOTO 3aHATHS:
BrpinoaHuTh IpeAsioKeHHBIC 3a/1aHUSL.
Pe3ynbrathl pacuera mpu NPUroTOBICHUHU PaCTBOPOB 3amucaTh B Ta0auIy 1.
OTBETUTH HA BOMPOCHI JIJIsT KOHTPOJIS.
OTuuTaThCS O BBHIMOIHEHHON paboTe Mpeno aBaTenio.
3aganue 1

w N

NS

Bapuanrt 1 Bapuant 2

ITpuroroButs 80 r 10% pactBopa nosapeHHo# cou. |IIpuroroButs 40 r 5% pacTBopa NOBapeHHON COJIU.

ITopsinok BHINOJHEHHS 3aJAHUSA
1. PaccuuraiitTe Maccy paCTBOPEHHOI'O BELIECTBA M PACTBOPUTEIIS.
1. Ha Becax B3BecbTe€ HY)KHOE KOJIMUYECTBO PACTBOPEHHOT'O BEIIECTBA.
2. MepHBIM OWIMHAPOM OTMEPHTE HYKHBIH OOBEM BOJBI, CUHTAsl, YTO IIOTHOCTH BOJIBI
paBHa 1 r/mi.
3. IlepechinbTe pacTBOpsieMOE BEIIECTBO B CTaKaH, MPUIEHTE BOY, pa3MeIIaiTe 710 OJIHOTO
pacTBOPEHMSI BEILIECTBA.
4. 3amucelBaeM pe3yJibTaThl pacueTa Jjsl IPUroTOBJIEHUs pacTBopa B Tabnuiy 1.

3aganue 2
Bapuanr 1 Bapuanr 2
[TpuroroButs pactBop o6beMoM 100 M muIEeBOIM [TpuroroButk pactBop o6beMoM 100 M muIEBOI
COJIbI, €CJIM MOJISIpHAsI KOHIeHTparus pasHa 0,1 COJIBI, €CJIM MOJISIpPHAsl KOHLEHTpauus pactsopa 0,2
MOJIB/JI. MOJIB/JI.

HOpHIlOR BbINIOJTHCHUA 3aJaHUA

1. PaccuuTaiiTe Mmaccy paCTBOPEHHOI'O BEIIECTBA.
1. Ha Becax B3BeCchT€ HY>KHOE KOJMYECTBO PACTBOPEHHOT'O BEIIECTBA.
2. B mepayto koi0y Ha 100 M1 BChITIaeM pacdeTHOE KOJTHYECTBO BEIIECTBA.
3. JloBoauM TUCTHILTUPOBAHHOM Bojon 10 100 mit.
4. TlepeMemnnBaeM 10 TIOJTHOTO PACTBOPEHHUSI BEIIECTRA.
5. 3amucheIBaeM pe3ynbTaThl pacyera AJis MPUTOTOBICHHS pacTBOpa B Ta0IuIy 1.
6. OT4HUTaTHCS O BBHITIOJHEHHOW PabOoTe MPEToIaBaTEIIo.
Tabmuna 1
PacueT pacTBOpeHHOTO BEIeCTBa U PACTBOPUTEIIS JIsl IPUTOTOBJICHHS pACTBOPA 3aJaHHOMN
KOHIICHTpAllUU
No 3aganus \ Jano \ Pacuer o gpopmyie

Bapuant




a)B m a
mB - m. = pP—p
! 100
o (%) = _ _
1 ( ) 3 Mp-ns = Mp-ns = Mp-pa - MB
Pp-1s= 1 I/cMm
mp*/m
Vp'J'Iﬂ = Vo = R
v=C, VP pa
Cm= =
2 _M Mg = mg=v Ma
Vp-pa= 100 mn rae M — MossipHas Macca
BEISCTBA

Bonpocs! 1J1s1 KOHTpOJIs
Uto Takoe pacTBOPUMOCTH?
Uro Takoe KOHLIEHTpaLUs pacTBOPOB?
UYto Takoe MaccoBasi 10Ji paCTBOPEHHOT'O BellecTBa?
Uro Takoe MossipHas KOHLEHTpaLus?
Fz[e MO>KHO MPUMEHUTH MOJTYYCHHbIC 3HAHUS?
Hanpuwmep:

1. [TpuroToBUTH PU3NOTIOTHUECKUI PACTBOP

OU3NOIOTUYECKUIN PAaCTBOP — 3TO BOJHBIA PACTBOP XJIOpHA HATpUs C MAaccOBOMl Jloyei
(o) NaCl = 0,9 %. Ha3biBaeTcst TaHHBIN pacTBOP (PU3HOJIOTHIECKHM IIOTOMY, YTO 10 COCTaBY OH
MOYTH COOTBETCTBYET IUIa3ME€ KPOBM 4elloBeKa. Ero mpHUMEHSIOT AJis MPOMBIBaHMS HOCA MpU
IPOCTYIHBIX 3a00JIEBAHUSX, MPOMBIBAHUS KOHTAKTHBIX JIMH3, WHTAIALMNA Npu 3a00sieBaHUU
OpTraHOB JIbIXaHUSI.

2. [MpurotoButs pactBop muiieBoi coasl (NaHCO3) 0,5 — 2 % pactBop nuIeBoi
COJIbI MPUMEHSIETCSI IPU PUHUTAX, CTOMATUTaX, KOHBIOKTUBUTAX, TOPUHTUTAX.

Pemnre 3anaun:

Bapuant 1. Paccuuraiite maccy moBapeHHoil comu (NaCl) u maccy Bojbl, KOTOpBIE
HE00X0auMO B3sTh Jutst mpurotoBienus 500 r. pusuonornyeckoro pacteopa (o(NaCl) = 0,9 %).
Kakas cpena BogHoro pacrsopa?

Bapuant 2. Paccumraiite maccy murieBoit coasl (NaHCOs3) u maccy BOjibI, KOTOpBIE
HE00X01uMo B3sITh A5 ipurotoBienus 250 r. 2 % pactBopa. Kakas cpena BogHoro pactsopa?

rwnpe

JAucnepcHbie CHCTEMBI

Henab: nomyyuTh TUCHIEPCHBIE CUCTEMBI U HCCIIEA0BATH UX CBOWCTBA, HAYYUTHCSI TOTOBUTH
CYCIIEH3MIO U dMYJIbCUIO; PEIaTh 33a/1a4y Ha ONPEACICHUE MAaCCOBOM J10JIM KOMIIOHEHTOB CMECH
U IIpUMecei.

O0OopynoBanme: kapOOHAT KaJbIUs, Macio, BOJA, XMMHUYECKHH CTaKaH, CTEKJISHHbIE
NaJ0YKH, MyKa, )KeJIaTHH, (POHApUK.

Teoperuyeckue cBeieHUs

UYucTele BelecTBa B IPUPO/I€ BCTPEUAIOTCS OYEHB PEJIKO, Yallle BCEro BCTPEYArOTCsI CMECH.
CMecH pa3HBIX BEIIECTB B Pa3IMYHbBIX arperaTHbIX COCTOSHUSIX MOTYT 00pa30BbIBATh TOMOT€HHBIE
(pacTBOpBI) U T€TEPOreHHbIE (IUCIIEPCHBIE) CUCTEMBI.

JluciepcHbIMM Ha3bIBAIOT TE€TEPOrCHHBIE CHCTEMBI, B KOTOPBIX OJHO BELIECTBO -
nucnepcHas gaza (MX MOXKET ObITh HECKOJIBbKO) B BHJE OYEHb MEJKHUX YacTHUIl PaBHOMEPHO
pacripeiesieHo B 00beMe JAPYroro - TUCIEPCHOHHON cpejie.

Cpena u ¢a3pl HaXOAATCS B Pa3HbIX arperaTHbIX COCTOSHUSIX — TBEPIOM, >KUJIKOM U
razoo6pasHoM. [1o BenmnuMHe yacTUIl BEIIECTB, COCTABIAIONIUX JAUCIEPCHYIO (ha3y, AucnepCcHbIe
CUCTEMBI JEJATCS 2 TPYIIIbL:

) rpyboaucmnepcHsie (B3BecHM) C pasmepamu yactury Oomee 100 HM. 3TO
HEMpo3payHble CHUCTEMBI, B KOTOPBIX (pa3a M cpena JETKO pa3AeisioTCsl OTCTaMBaHHEM HITU
(GuIbTpOBaHUEM. DTO IMYJIBCUH, CYCIIEH3UHU, A3PO30JIH.



. TOHKOJUCIIEPCHBIE - ¢ pazmepamu yactull oT 100 1o 1 um. da3a u cpena B Takux
CHUCTEeMaxX OTCTaMBaHHWEM pA3ACNSAIOTCA C TPYAOM. OTO 307M (KOJUIOMIHBIE PACTBOPHI
«KJICETIOI00HBIE)») U TeIH (CTYIHH).

Komnnonaneie cuctembl Mpo3payHbl M BHEIIHE MOXOXKHM HA HCTHUHHBIE PacTBOPBI, HO
OTIIMYAIOTCSI OT TMOCIEIHUX TI0 OOpa3yIoMIEHCs «CBETSIIEHCS TOPOXKKE» — KOHYCY TpHU
MPOITYCKaHUH Yepe3 HUX JIyda CBeTa. DTO sBJIEHUE Ha3bIBAIOT 3pdexrom Tunaans.

[Ipu omnpeneneHHBIX YCIOBHUSX B KOJUIOUJIHOM pPAacTBOPE MOXKET HayaThCs MPOIECC
koaryisiuuu. Koarymsus — siBjieHHe CIUNaHMs KOJUIOUIHBIX YaCTHUIl U BBIMA/ICHUS UX B OCAJIOK.
[Ipu 3TOM KOJIJIOMIHBIN pacTBOP MPEBPAILAETCS B CYCIIEH3UIO UITU T€llb.

lenu unu cTynHU NOpPEACTaBIAIOT COOOM CTYIEHHUCTbIE OCaakH, oOpasyroliuecs MHpu
koaryysinuu 3osieil. Co BpeMEeHEM CTpYyKTypa reiei Hapymaercst (OTcllauBaeTcs)) — U3 HHX
BbIIETSIETCS BoAa. JTO siBieHHEe cuHepe3uca. [locmorpute yueOHblil dunbsM «JlucrnepcHbie
CHCTEMbI» UCIIOJIB3Ysl cChUIKY hitps://youtu.be/LVELDbTowgsY wiu qr-kos

Xox padoTsl

Hageprtute Tabnuiry aist opopMIICHHUS OIBITOB.

Ha3zsanue onbita HaOmronenus BriBoabl

3ananmue 1. I[lpuroroB/ieHue cCycneH3MH Kap0OHATa KaJlblUHs B BOJe U H3y4YeHHe ee
CBOMCTB.

B crexnsHHy0 npoOupKy BIUTH 4-5 M1 BOABI M BCHINATh 1-2 JOKEUKM KapOoHATa KallbLIUA.
[IpoOupKy 3aKpbITb pPE3UHOBOM MPOOKOW W BCTPAXHYTh TNPOOUPKY HECKOIbKO pa3. B
HAOJNIOEHUAX OTMETHTE BHEIIHWM BUJI M BHIWMOCTb YAaCTHI[, CIOCOOHOCTh OCAXIAThCSA U
CIIOCOOHOCTH K KOAryJIsLUU.

Cchutka ¥ r-KoJ JJis IpocMOoTpa BuIeoombITa hitps://youtu.be/8n7UFzZWQ-wl

3ananmue 2. [IpurorosiieHne 3My/IbCHU MacJja B BO/le U H3yYeHHe ee CBOCTB.
B crexnsiHay0 mpoOUpKy BIUTH 4-5 MJ1 BoJbI U 1-2 MJI Maciia, 3aKpbITh PE3UHOBON MPOOKON U
BCTPSIXHYTh MPOOMPKY HECKONBKO pa3. B HaOMIofeHUAX OTMEThTE BHEUIHWI BUA M BHAMMOCTH
YacTHUII, CHOCOOHOCTh OCAX/AAThCSA U CIOCOOHOCTH K KOAryJsiluu.
Ccpuika u (r-xon Jutst mpocMoTpa Buaeoornsita https://youtu.be/8n7UFzZWQ-wl

3ananmue 3. [IpuroroB/ieHUe KOJJIOHIHOTO PACTBOPAa U M3y4YeHHE ero CBOMCTB.

B crexinsHHBIN cTakaH ¢ ropsiueit BO0M BHECTH 1-2 JI0KEUKH MYKH (MJIN JKEeJIaTHHA),
THIATENBHO NepeMenaTh. [I[ponycTuTh uepes3 pacTBop JIyd cBeTa (hoHapuka Ha (hOHE TEMHOM
Oymaru. B HaGmoqeHUSAX OTMEThTe BHEITHUM BUJ] U BUAMMOCTD YaCTHI], CHOCOOHOCTh
OCaXKJIaThCs M CTIOCOOHOCTD K Koarysiiuu. Habmomgaercs mu s dext Tungans?

Ccpuika u qr-xon utst mpocMoTpa Buaeoornsita https://youtu.be/pCrD2Zs91pg

OO0l BLIBOA:

KounTtpoJabHble 3a1anus

Pemnre Tect

1. IucnepcHas cucrema 3710:

a) TOMOTEHHasl cucTema 0) TeTeporeHHasi CUCTeMa B) BEpHO a U O


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

N

. TymaHy COOTBETCTBYET AUCHIEPCHAs CUCTEMA: a) XK/T 0) 5K/X B) T/K

3. Hedptu cooTBeTCTBYET AMICTIEpCHAS CHCTEMA: @) JK/T 0) /K B) T/K

4. 3yOHOi1 macTe COOTBETCTBYET AMCIIEPCHAs cHUCTEMa: a) T/T 0) T/T B) T/k

5. CrutaBaM COOTBETCTBYET JUCIIEPCHAs CUCTEMA: a) XK/T 0) T/T B) I/x

6. V13 mepeuHs BBIOCPUTE JIMIITHEE CIOBO U MOAYEPKHHUTE €T0: Tellb, CYCIIEH3HUs, 30JIb
7. U3 nepeuHs BeIOEpUTE JHUIIHEE CIOBO U MOJAYEPKHUTE €ro: 30J1b, CYCIIEH3US, a3P030J1b
8. Uto oObeauHsICT JaHHBIE CIIOBA: MapMenal, 3edup, Xooaerl

OTBeT 3anumnInTe B BUJE OJHOTO CIOBA

9. Uto 00beMHSIET JaHHBIE CIIOBA: MOJIOKO, HE(PTh, MTOACOIIHEYHOE MACIIO B BOJIE.
OTBeT 3anunnTe B BUJE OJHOTO CI0BA

10. Uto oObeAMHSIET JaHHBIE CIIOBA: JIAK ISl BOJIOC, A€30/I0PAHT, MBLIEBOE 00IaKO.
OTBeT 3anumnnTe B BUJE OJHOTO CIOBA

Paspnen 7.
Tema 7.1. O0Hapy:KeHUE HEOPTAHUYECKUX KATHOHOB U AHMOHOB
1. JJTabopaTtopHnast pabota N/ (Ha BEIOOD):
— AHanuTnyeckue peakuuy KaTuoHoB [-VI rpynm;
— AHanUTUYECKUE PeaKllui aHUOHOB.

JlaGopaTopHas padora Ne§
OO0Hapy:KeHUe HEOPraHUYEeCKHUX BellecTB — KaTHOHOB | - VI rpynn ¢ nucnosab3oBanuem
KA4YeCTBEHHbIX AaHAJUTHYECKHX pPeakuuid
3AIIOMHUTE: Katnonsl 10 KMCJIOTHO-OCHOBHOMY METOAY ACIATCS Ha 6 TPy

I'pynna Katnons! I'pynnoBoii peareHT
I Na*, K*, NH4" Her
I Ag’, P, Hg? HC
1] Ba’*, Sr** |, Ca®* H2S04
v AIF* Zn?* Cr*, As (111), As (V) U36sITOK KOHL. NaOH
Vv Fe?*, Fe®* Mg2+, Mn?*, Bi®* NaOH
VI Co?*, Ni**, Cd?*, cu®* BoiHBII pacTBOp aMMHaKa

Xapakrepuctuka | aHaIUTHYECKOH IPYIIIbI:
Karuonsl Na* , K* , NH4 * GecuBeTHBI.
I'mapoxcuibl HaTpUA U Kalausl XOPOIIO PACTBOPUMBI B BOJIE, CUIIBHBIE OCHOBAHUS.
I'unpoxcun ammonnst NH4OH — cnaboe ocHoBaHme.
Karnons! | ananuTrueckoil rpynmnsl OTKPHIBAIOT € MOMOILBIO APOOHBIX peaklui, TaKk Kak
JTa rpyIna He UMEET IPYIIIOBOr0 PEAKTHUBA.

IIpumMenenne B MeTULIMHE

NaHCO3 ucnomnb3yercs UIsi HEMTpaau3aliy MOBBIIIEHHONH KHUCIOTHOCTH KeNyJ0YHOI0
COKa.

Cynbdat Hatpus NazSO4 -H20 (rmaybepoBas coiib) MpUMeEHseTCs Kak ClI1a0UTeIbHOE.

NaNO2 npuMeHSIOT KaKk COCyI0pacIIUpSIOLIee CPEACTBO IIPH CTEHOKAPIUH, MUTPEHH WIH
HNOJKOXKHO. J[s MOAKOXHBIX MHBEKIUI HCIONb3yeTcs OOBIYHO B aMmmyiax B Bujae 1%-Horo
pacTtBopa.

1—2 % pactBop Na2B407:10H20 s nmonockanus ropia, B Ma3six ¥ MPHUCHIIKaX.

NaCl — Bxomut B cocTaB (PM3MOIOTUIECKUX PACTBOPOB U KPOBO3aMEHHUTEIICH.

K1 - mpu neuenuu 3a001eBaHUN IIUTOBUIHON KeJe3bl, IPU APUTMHH Cep/lia pa3IuyHOro
OPOUCXOXKAEHUS (CBSI3aHHBIMH B OCHOBHOM C DJEKTPOJMTHUYECKUMH HApYIICHUSMH U
a0COIOTHOW MJIM OTHOCUTENBHOMN TUITOKATHEMHEH )

IMoram K2CO3 compepkutcst B 30J1€ paCTEHUI U UCTIONB3YyeTCs IS IPOU3BOICTBA KUAKOTO
Mbl1a MaprannoBokucibiii kanuii KMnQOjy kak qe3uHpuupyroiiee cpeacTBo.

10 %-ueiii NH4OH (HamatelpHblii CIMPT) NpPUMEHSIETCS AJIS BBIBEACHUS OOJBHOTO W3
00MOpOKa, JJIS1 MBIThSI PYK B XHPYPTUUECKOH MPaKTHKE

Xnopun ammonnst NH4Cl xak auypeTrueckoe U OTXapKUBAIOIIee CPeACTBO.



AMMHAYHBIA JIMHUMEHT - TPH XPOHUYECKUX AapTPUTaAX W HEBPAITUAX B KauyeCTBE
OTBJICKAIOIIETO CPEICTBA. JTO OJHOPOJHAS T'yCTOBAaTas >KUIKOCTb KEITOBATO-0€10ro IBera ¢
3anmaxoM Ammwuaka. [lomydaroT B3OanThiBaHMEM CMECH MOJACOIHEYHOro macia (74 dactu) u
0JIeMHOBOM KHUCIOTHI (1 yacTh) ¢ pactBopoM AMMuaka (25 yacrei).

Peaknusi okpammBaHusi IulaMeHH (peakuus (apmakomneiiHas): JeTydyde CONHM Kalus
OKpAIIMBAIOT OECIBETHOE IJIaMsl B (DUOJICTOBBIH IBET.

Peaxnus OKpalluBaHUsA
dbapmakorieiiHas):  COJIM  HATpHs
HECBETIIeecs IIaMsl B JKEIThIN 1IBET

IwiaMeHu  (peakuus
OKpaLINBAIOT

Peakuuu ¢ eaxumu menoyamu (peaxius gpapmakorneiHas)
NH4Cl + NaOH = NaCl+NHs+H>0
https://rutube.ru/video/e166e06ef4alaad7clcaf7b433bbeas1/?r=plwd

Xapakrepucruka Il anHajnuTH4eckoi rpynnsi:

Katmonsr Ag*, Pb?*, Hg,?* GecriBeTHEL

Cour 5TUX KaTHOHOB ITOYTH BCE TUIOXO PACTBOPSIIOTCS B BOJIE, KPOME HUTPATOB.

Conu KaTHMOHOB TPYIIIBI TOJBEPTatOTCS THIPOIH3Y W HX PACTBOPHI MMEIOT KHUCIIYIO
PEAKIIHIO.

Honsr Ag*, Pb?*, Hg2?" crioco6HBI 06pa30BBIBATH KOMILIEKCHBIE COSIMHEHHS.

I'aapoxcun ceunia Pb(OH). siBisieTcss TpyaHOPACTBOPUMBIM CIAOBIM AJIEKTPOJIUTOM,
obnamaeT aMmpOTEPHBIMUA CBOMCTBAMH.


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

I'pynnoBeiM peakTHBOM I KAaTHOHOB BTOPOM AHAIUTUYECKOM TPYIIIBI SABIISIETCS
pa30baBieHHast XJIOPOBOAOPOIHAS KUCIIOTA M €€ PAaCTBOPUMBIE B BOJIE COJIH.

IIpumeHeHne B MeAnLIMHE

CoennHeHns CBUHIA TaKoKe A0BUTHL. K Hanbonee TOKCHYHBIM OTHOCSITCSI HUTpPAT, alleTart
Y TUJIPOKCOXJIOPUJ] CBUHIIA, & TAK K€ TETPAITHUICBUHEL.

3arpsi3HeHue BO3/1yXa, I10YBbI M BOJBI COEIMHEHUSIMU CBUHIIA IPOUCXOAMUT B PE3YJIbTATE
BbIOpOCa MX HIPOMBILUIEHHBIMU MPEANPUSATHAMH, BBIXJONHBIMU ra3aMu aBTOTpaHcropra. B
COOTBETCTBUU C CAHUTAPHBIMH HOPMaMU COZEpKaHUE CBUHLIA B 1 J1 BOJIbI HE 1OJDKHO MPEBBIILIATH
0,1 mr.

Aunerat cBuna (II) npumensercs a1 IpUMOYEK U KOMIIPECCOB,

okcup ceunua (II) PbO — i u3roToBneHus CBUHIIOBOTO IIIACTHIPS

HuTtpat cepebpa ucnonb3yeTcs npu JICYSHUHN TIa3HbIX 3a00JeBaHUH.

Komnapron (komutougHoe cepedpo) NPHUMEHSETCS MPU TMPOMBIBAHWM THOWHBIX paH,
MOUEBOTO IY3bIPsI U IPU THOMHBIX KOHBIOHKTUBUTAX.

[IpoTapron — npenapar cepedpa- MpUMEHSETCA KaK BsDKYIIEEe CPEICTBO ISl CMa3bIBaHUS
CIIM3UCTBIX 000J0YEK BEPXHUX JIbIXaTEJIbHbBIX MTyTEH.

Honsbl cepedpa B 0ueHb HU3KOI KOHIIEHTPAIIMH CTEPHIN3YIOT BOAY U IMOAABIISIOT Pa3BUTHE
OaxkTepuil.

Xnopun prytu (I) wiu xanomens (HgoClo) He smoBUTa M MCIONB3yeTCS B MEIUIIMHE U
BETEPUHAPUHU KaK CJIA0MTEIbHOE, aHTHCENTUYECKOE U MOYETOHHOE CPEACTBO, a TaKXKE B BUJE
Ma3el IPUMEHSIIOT NP 3a00J1€BaHUIX IJ1a3

Ananutnyeckue peakuuu Il aHaTMTHYECKOM rpynbL:

PeaKHI/II/I KaTHUOHOB CBHUHIIA
https://vk.com/video-40390886 456239580

Peanus ¢ x10poBOIOPOAHOM KHUCITOTOM
Pb(NOs3), + 2HCI= PbCl>| +2HNO3
PbCl>— Gernblif TBOPOKHUCTHIH OCATOK

Peaxius ¢ menousto. PO(NO3)2 + 2KOH= Pb(OH), |+ 2KNO3
Pb(OH)2—ocamok Genoro mnBera

Peaxius ¢ nomuaom kamust PO(NO3), + Kl= Pblz| +2KNO3
Pbl,—ocamok xenroro nsera
https://youtu.be/ObTSfwhp9eA

Peakius ¢ xpomaTtom kamust PD(NO3), +K2CrOs= PbCrOs] + 2KNO3
PbCrOs—ocanok xenroro npera

Peaxiuu katrona cepedpa

Peakius ¢ XxJI0poBOIOPOHOM KUCIIOTOM (peakius GpapmakoreiHas)

AgNOs+HCI= AgCl |+HNOs

AQCI- Genblii TBOPOXKHUCTHIN 0Ca 0K Peakins ¢ HOAUI0M KaHsl.

AgNOs + KI = Agl| +KNOs3

Agl- ocagox cBeTio-x)enToro mBeTa Peakmus ¢ XxpoMaToM Kaus.

2AgNO3 +KoCrOs = Ag2CrO4|+2KNO3 Ag2CrO4 - ocagok KHPIUYHO-KPACHOTO IIBETa
Peakmms ¢ menousto. AGQNO3 + 2KOH= Ag>0| + 2KNO3 + H>O

AQ20- Trps3HO-KOPUYHEBBIH OcaJiok Peakmus ¢ THOCyabpaToM HaTpus (peakius
dapmakoreiinas). 2AgNO3 + NaxS203=Ag25203| + 2NaNOs

AQ2S,03+ H20= Ag2S| +H2S04

AQ2S,03- Oenblii 0caIoK, KOTOPBIH OBICTPO JKENTEeT, 3aTeM OypeeT U MepeXoauT B AgoS -
0CaJIOK YepHOTO IBETA.

Xapakrepucruka III anaauTnyeckoil rpynnsi:
Karuonsr Ba?*, Sr¥*, Ca®* 6eciBeTHbL.
QJIOT€HU]Ibl, HUTPATHI U alleTaThl 3TUX KATUOHOB XOPOIIO PACTBOPSIIOTCS B BOJIE.
I'unpokcuapl KaTHOHOB ATOM TPYNIBl  SBJISIOTCS CHJIBHBIMH  DJIGKTPOJIUTAMH U
pacTBOpuMOCTh X yMeHbIaercs B psay Ba(OH)2 Sr(OH)2 Ca(OH)s.
['pynnoBbIM peakTHBOM KaTHOHOB 3TOW TPYIIIHI SBJISIETCS CEPHAsI KMCIIOTA.


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

[IpumeneHne B MeOUMUMHE M 3HAYEHUE ISl opraHu3Ma KaTtuoHoB Il anamuTmyeckou
TPYIIIIbIL:

Ba?"  HecMOTps Ha BBICOKYIO TOKCHYHOCTh, Ba B HE3HAUMTENBHBIX KOJIHYECTBAX
COJICPKUTCSL BO BCEX OpraHax M TKaHIX >KMBOro opraHu3ma. HeOomblass KOHIIEHTpalMs €ro
0oOHapy>XeHa B MUTMEHTHOU 000JIOUKE Ti1a3a.

CoenuHeHus Oapusi B MaJIbIX J03aX CTUMYJIHPYIOT JEATEIbHOCTh KOCTHOTO MO3ra, HO B
GONBIINX 03aX HOHKI Ba?* TOKCHUHBL

[Ipu 3a0oneBaHUSAX NHINEBAPUTEIHLHON CHUCTEMBI, HEKOTOPBIX CEPICYHO-COCYAUCTHIX
3200JIeBaHUSX KOJIMYECTBO OApHsl B OPraHU3ME YeJIOBEKa YMEHBIIIACTCS.

VYcTaHOBIEHO TaKXKe, UYTO JaKe B HUYTOXKHO MaJbIX KOJIMYECTBAX OH 3aMETHO BIUSET HA
COCTOSTHUE TJIaJIKOH MYCKYJIATYpPBI - HE 3ps MPU OTPABJICHUAX OapreM OTMEUYAIOTCS MBIIICYHBIC
CIa3Mbl M CHJIbHASI MBITIIEYHAs CIa00CTh.

Bapus cynedar - u3 coneit 6apus B MeIUIIMHE MPUMEHsSETCS O6apusi cynb(dar, KOTOPHIA
MPaKTUYECKH HEPaCTBOPUM HU B BOJE, HU B KHUCIOTaX, HU B OPraHUYECKUX PACTBOPUTEISX, a
no3ToMmy He s70BUT. [Ipumenenne BaSO4 B MeauiinHe OCHOBaHO HA €ro HEMPOHUILIAEMOCTH JIJIst
PEHTIE€HOBCKHUX JIy4€il, YTO HCIOJb3YETCS B PEHTTEHOJIOTHU JJIs TOJyYEeHUsS] KOHTPACTHBIX
PEHTI€HOBCKMX CHHMMKOB W TPU PEHTICHOCKOMMYECKOM HCCIIEIOBAHUM THUIICBAPUTEIIHLHOTO
TpakTta. [IpyHMMaOT B BUJE CMENIAHHOTO C BOAOW — OapueBOM KalUIbl. JTOW Maccoi
3aIOJIHAIOT JKEJIYAOK IS 3aJEPKKU PEHTICHOBCKUX JIydeil. Uepe3 ompenesneHHOe BpeMs OHa
MOJIHOCTBIO BBIBOJIUTCS U3 OPTaHU3MA.

Peakuuu katnoHoB Oapus

https://youtu.be/KVYM7VFY0s8

Peaxnus ¢ xpomarom kamust K2CrOy
BaCl; + KoCrO4 = BaCrO4 | + 2KCI
BaCrO4 - ocagok xenToro mBera.

Peakmust ¢ cepHOI KUCIIOTOM U PACTBOPUMBIMU CyiIbhaTamu (peakius GpapMakoreiHas).
BaCl; + H2SO4 = BaSO4] + 2HCI
BaSO, - ocagok Gesoro msera.

Peakuust okpammBaHus miaMeHu (peakuusi ¢apmakoreiiHas: coiau 0apus OKpalluBaroT
HECBETSIIIeecs IIaMsl B )KEITO-3€IeHbIH 1IBET.
https.//youtu.be/6-wfmVIg5JQ

Xapakrepucruka IV ananuTu4eckoi rpynnsi:

K uerBepToii aHamMTHYECKOM rpymme otHocaTes AP, Zn?t | Cré* | As (111), As (V).

Uonst AI¥*, Zn?* Gecupernsl, coenunenus Cr®* okpalleHbl B 3eIeHbIH MK (GHONETOBBIIA
IBET.

Xopomio pacTBOPUMBI B BOJE CyIb(haThl, HUTPATHI, XJIOPUIBI, OPOMHIBI, HOIWIBI
anoMuHus, nuHka u xpoma (I11I).

I'mapokcuabl KaTHOHOB ATOM TPYNIIBI TPYIHOPACTBOPUMBI W SIBIISIOTCS  CIaOBIMU
anektponutaMu. Kpome Toro onn o61agaroT aMpoTepHBIMU CBOWCTBaMU

I'pynnoBbim peaktuBoMm siBisiercst NaOH B n30ObiTke.

Wonsr AI** |, Zn?* | Cr¥* 06magaroT ciocoGHOCTHIO K KOMITIIEKCOOOPa30BaHHIO.

APR* amoMuHR# OTHOCAT K HE3aMEHMMBIM MHKpOdIeMeHTaM. OH IOCTYMAeT B OPTaHH3M C
NPOJYKTaMU MUTAHUS U YACTHUYHO C BOJIOM, CyTOYHasi MOTPEOHOCTh B HEM cocTaBiisieT 45-50 wmr.
AJNIOMHHHN HaKaIlUTMBaeTCs B KOCTSX, NEUEHH, JITKUX, MOYKaX, TOJOBHOM MO3Te. AJIOMUHHNA
y4acTBYET B MPOIECCAX pEreHepanuy KOCTHOM, COEIUHHUTENBHON M JSMUTEIUAIbHOW TKaHH,
BJIMSIET HA THIIEBapUTENbHBIE (PEPMEHTHI, Ha (YHKIIMIO OKOJIOIIMTOBHIHBIX XKeJe3, OJTHAKO ero
U30BITOK MOYKET MTPUBECTH K BO3HUKHOBEHHUIO CEPhE3HBIX HEHPOIETeHEPATHBHBIX 3a00ICBaHUI:
6ose3nu [lapkuHCcOHA U cTapyecKoro ciaaboymus — 60ae3Hn AnblreimMepa.

I'unpokcun amomunus Al(OH)3 mpumensiercs BHYTpb NpU THIEpPAlUAHBIX TacTpUTax,
sSI3BE KeIyIKa ¥ TBEHAIIATUIIEPCTHONW KUK KaK aHTAIUIHOE CPEJICTBO KaK B YUCTOM BHJIE, TAK
1 B cMecu ¢ maraust okcugaom MgO (anpmarens) unu ¢ Mg(OH)2 (maanokc).

Al(OH)3 ucronb3yroT NMpU OTPaBICHUSX KaK aJcopOMpylollee CPeACTBO, a TaKkKe Kak
Hapy>KHOE CPEJICTBO B MPHCHINKAX, OOJajaromee aacopOoupyronmMu U 0OBOJAKMBAIOIAMU
cBoiicTBamMu. CHJIMKAT aTIOMUHUS BXOAUT B COCTaB OEJION TTIMHBI — IPUCHINIKH, Ma3H, NacThI.

Ksacier KAI(SO4)2 - HapykHO Kak BsKYyIIEe aHTHCENTHUYECKOE CPEICTBO, B BHJIE
KapaHJaleil Kak KpoBOOCTaHABJIMBAIOLIEE CPEJCTBO U JUISl IPHIKUTAHUSI.


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

Peaknuu xaTHOHOB aIIOMUHUS

Peakuus ¢ menousto. AICI3 + 3KOH = Al(OH)z| + 3KCl
AI(OH)s - ocagok Genoro 1sera
https://youtu.be/29m_aaPGyPQ

Peakuust ¢ cyxum XJIOpUIOM aMMOHHSI.

K3[Al(OH)s]+ NH4Cl = Al(OH)s| + 3KCl + NH3T +H20

XapakTepucTHKA KATHOHOB V aHAJIUTHYECKOM IPyNnbl:

K nsToif ananuTHYecKkoii rpymnme otHocaTes Fe?t | Fe®" | Mg?", Mn?" | Bi®*

Wons Mg?* u Mn?* GecuipeTHble HOHEI, HOHBI Fe?* - Gneno-3enensle, a Fed* - xentole.

HuTtpatsl, cynbhaTsl 1 XJIOPUABI 3TUX KATHOHOB XOPOIIO PACTBOPSIOTCS B BOJIE.

I'uapokcuabl KATHOHOB 3TOM TPYIIIIEI - cIa0ble TPYIHO PACTBOPUMBIE HIIEKTPOJIUTHL.

I'pynnoBbim peaktuBoM siBisieTcst NaOH.

Bce conu kKaTHOHOB MATOM TPYIIIBI TOBEPTalOTCs TUAPOIIN3Y, 0cOOeHHO cou xkene3a (111)
u Bi* .

Uomns Fe?* u Fe®* nerko 06pasyioT KOMILIEKCHBIE COETHEHHS.

DNeMeHTHl MATOW AHATUTUYHECKOW TPYIIBI UMEIOT MEPEMEHHYIO CTEIEHb OKHCIICHHS
(xpome Mg) 1 O3TOMY JUISI HUX XapaKTepHbI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PEaKIUH.

CBexeocakJIeHHbIE CYNIb(UIBI U THAPOKCUIA DJIEMEHTOB TISITON aHATMTUYECKON TPYIIIIBI
aM(OTEPHBI U CIIOCOOHBI JIETKO NEPEXOAUTH B KOJUIOMIHOE COCTOSIHUE.

[Ipumenenue B Menuuue Fe?* | Fe3*

Kenezo, ™arHuii © Mapra’elry HUMEIOT OCOOEHHO OOJBIIOE 3HAYCHUE YIS
JKU3HEACSITEIIbHOCTH OpraHu3Ma 4eJIoBeKa M )KUBOTHBIX. O01iee cogepxanue Pepyma (kenesa) B
opraam3Mme coctaBisietr 4-5 T, mpuueM 60—70 % oO0Iei Macchl ATOTO AIEMEHTA COJICPIKUTCS B
TeMOTJIO0OMHE PPUTPOLIMTOB W HEPBHBIX KJIETKax. ['eMOrIoOMH BXOAWUT B COCTaB SPUTPOLIUTOB
KPOBH M 00€CIeUnBaeT CBS3BIBAHHE KHCIOPOAA M3 BO3AYyXa M MEPEHECEHHs €ro OT JIETKHX K
TKaHsIM BCEX OPTraHOB.

VYuuteiBas 60onbmoe 3naueHue noHoB Fe(Il) u Fe(Ill) mis oprannsma uenoBeka, CyrouHas
noTpeOHOCTH B HEM cocTanisieT 10-15 mr.

B MenuuuHe nexapcTBEHHbIE IpenapaThl kene3a (BOCCTAHOBJIEHHOE JKEJe30, JIaKTaT
Kenesa, rimnepodocdar kenesa, cyibdar 2-BaJCHTHOTO jkene3a, Tabimetku bio, pacTBop
A0JI0YHOKHCIIOTO Kene3a, (epamMua, TEeMOCTUMYJIMH M Jp.) MCHONb3YIOT NpU JIEYEHUU
3a00JIeBaHNN, COMPOBOKIAIOIIMXCA HEJOCTATKOM JKelle3a B OpraHusMme (kene3oneduuuTHas
aHeMHs), a TaKKe KaK OOIIEYKpeIUIsiome cpencTBa (Tocie MepeHecEHHBIX HH()EKIMOHHBIX
3a00J€BaHU U Ip.).

W3oTonbel  Kenme3a TPUMEHSIOT KaK HMHIUKATOPbl TP METUKO-OMOJOTHYECKUX
UCCIIEIOBAaHMSX M TUArHOCTHKE 3200JIeBaHII KPOBH.

Mg?" — KOMIOHEHT (hepMEHTOB, B OPTaHM3ME UYeNOBEKa COAEPKMTCA B KOCTAX, 3y0ax,
SBIISIETCS  PETYISATOPOM paboThl HepBHOW cucteMbl. CoeauHeHUs MarHusi coAepikaTcs BO
BHYTPHUKIIETOYHBIX JKUIKOCTSIX, KOCTSIX CKEJIeTa M OMaH 3y00oB. B 3aBHCHMOCTH OT KOHIIEHTpAIUN
B Opranm3Me MarHuii MOXKET YCKOPSTh HJIM TOPMO3UTH IPOLECC IMepeaadyd HUMITYJIBCOB TI0
HEPBHBIM BOJIOKHaM. OH TakyKe BIIMSET Ha IbIXaTeNIbHBIC U JPYTUE MO3TOBBIE IICHTPHI U ACHCTBYET
YCIIOKOWTEIHHO Ha HEPBHYIO CHUCTEMY B IIE€JIOM; BXOJWUT B COCTaB HEKOTOPHIX (DEPMEHTOB W3
rpynnsl Tpancdepas, BIUSIET Ha YIieBOAHbIN U (GochopHbI 00MEH, ClIOCOOCTBYET BBIAEIECHUIO
KEIT9H, CTHMYJIHPYET TePUCTATBTHKY KUIIICYHHKA.

Maruaus okucna MgO uCHONAb3ylOT B MEAWIMHE Uil HEUTpalu3aluy MOBBIIMICHHON
KHACIIOTHOCTH KEITyJJOYHOTO COKa, BXOJUT B COCTAB Ma3eil IS JIeUeHHUS KOXKHBIX OOJIe3HEH.

Marnus cynbpar MgSOs*7H20 mnpumeHstoT Kak ci1abuTenbHOE CPEeACTBO TIPH
KenmynouHbIX 3aboneBaHusx. Cynbdar MarHus (aHIVIMICKYIO COJIb) MPUMEHSIIOT B KayecTBE
CITa0UTENIBHOI0, KEITYErOHHOro (BBEIEHUE Yepe3 AYOJECHANbHBIA 30HA) U OOJEYTONISIONIETO
CpeZCTBa MPH CIIa3Max >KeITYHOTO My3bIps. [Ipy mapeHTepaTbHOM MPUMEHEHHH MarHus Cyiab(haT
oKa3bIBaeT ycrokanBarotiee nevicrsue Ha [{HC. [Ipu koHneHTpanuu npenapara B kpou 9—10 %
HACTYIIaeT CHOTBOPHBIN 3ddekt, mpu 15—18 % mr — HapkoTudeckoe cocrosiHue. Bonbime
KOHIICHTPAIIUH MOTYT BBI3BaTh YTHETCHUE JIBIXaHUSI.

B MemgummHe kapOOHAT MarHWs, OKHCh MAarHWs TPUMEHSIOT B KAadecTBE CPEJICTB,
HEUTPATM3YIOIINX COJISTHYIO KACIIOTY JKeITyAKa, a TAK)KE KakK JISTKUE cIa0uTebHBIC.

[lepexuch MarHus Ha3HAYaIOT B KAU€CTBE IE3MH(YUIIMPYIOIIETO CPECTBA TPU JUCTIETICHH,
OpO’KEHUU B KENyJIKE U MPH MOHOCAX.

AcnaparuHaTr, OUTpaT W Jpyrde OpraHMYecKHe COJM MAarHus HCIONb3yIOT MpU
m3rotoBiiecHud  BbAJIOB M JEKapCTBEHHBIX  MOpenapaToB C  MHUPOKUM  CIEKTPOM


https://youtu.be/29m_aaPGyPQ

Je4yeOHONPOPUIAKTHUECKOTO  IEHCTBUS  (XPOHUYECKUH CTpecc, 3a00JeBaHHUA CEpICHHO-
COCYAMCTOM CHCTEMBI, MOYeKaMEeHHAst 0OJIe3Hb U JP.)

AHaJIMTHYeCKHUE peakun V aHAJTUTHYECKOH rPyNIbl

Peaxiuu katnoHoB xenesa (1) - Fe?*

Peakmus ¢ rpynmoBeiM peaktuBoM. FeSO4 + 2KOH= Fe(OH)2| + K2SO4

Ocamox Ha BO3myxe ObicTpo Oypeer BceneactBue okucieHus 4Fe(OH)+02+2H20=
4Fe(OH)3|

Fe(OH)2 — Gae1HO-3€IeHbIH 0CcaIoK

Peakiust ¢ rekcorraonogepparom (II) kamust kpacHoit kpossiHoi conbio Kz[Fe(CN)s]
(peaxuust papmakoneitnas)

3FeS04 + 2K3[Fe(CNys] — Fes[Fe(CN)g] + 3K2SO4

Fes[Fe(CN)e] - TemHO-crHMI 0canoK (TYpHOYIICBYIO CHHB)

https://youtu.be/63pnr201pBw

Peakuunu katnonos xenesa (I1T) — Fe3*

Peaxnus ¢ rekcannanodepparom (II) kamust (KenToi KPOBSHOM COIIBIO)
Ka[Fe(CN)e] 4FeClz + 3K4[Fe(CN)s] — Fes[Fe(CN)g]s] + 12 KCI.
Fes[Fe(CN)e]3- ocamok MHTEHCHBHOTO CHHETO [BETa — OEPIIMHCKAs JIa3yph
Peaxkius ¢ poganugom kanus. FeCls + 3KSCN — Fe(SCN)3+3KCl

Fe(SCN)3 - KOMIUIEKCHOE COCTMHEHNE HHTEHCMBHOT'O KPOBaBO-KPACHOTO IIBETA.
https://youtu.be/cwWKChDQa0M

Peakuuu katuonos maruus (II) Peakuust ¢ rpynmnoBbIM peakTHUBOM.

MgClz + 2KOH= Mg(OH)2| + 2KCl

Mg(OH)2+2NH4CI = MgCl2+ 2NH4OH

Mg(OH),- 6enblii CTyIEHUCTBIN 0CaIOK

Peaxnus ¢ runpodocharom Hatpus NazHPOs. (peakius papmaxoneiinas)
Mg?* +NH4OH + HPOs* — MgNH4PO4] + H,0.

MgNH4PO4 - Genblit MeTKOKpUCTAIUTMYECKHH 0CaJOK

XapakTrepucTHKa KaTHOHOB VI aHAIMTHYECKO# rpynnbl:

K mecroif ananmutudeckoi rpymnmne oTHocsiTcs: pacTBophl coneit menu (II) okpamiens! B
roiy6oii user, kobansta (II) - B po30BBIi, HUKEIS — B 3€JI€HBI.

Xaopuabl, cyib(arbl 1 HUTPAThl 3ITUX KATHOHOB XOPOLIO PACTBOPUMBI B BOJIE.

I'mapokcuabl KaTHOHOB 3TOW TpYIIBl - ciabble TPYAHO PacTBOPUMBIE AIIEKTPOJIUTHL
I'mppokcun Cu(OH)2 HeycTONYMB U TpU HAarpEBAaHUU pa3IaraeTcsi Ha COOTBETCTBYIOIINUNA OKCHUT U
BONY.

JJ1 KaTHOHOB IIECTON TPYMIIBI XapaKTEPHbI peakluK KOMIUIEKCOOOpa30BaHusl.

['pynnoBbIM peakTUBOM SIBJIIETCS pacTBOp aMMmHaka. PacTBopbl aMMmuaka ocaxaatoT Co,
Ni, Cd, Cu B Bujie TUIPOKCHIOB.

Menp, pTyTh U KOOAJIbT MMEIOT NMEPEMEHHYIO CTENEHb OKHCICHMS, MOITOMY JUISI HHUX
XapaKTEepHbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

T[IpuMeHeHNe B MeITUIIMHE U 3HAYEHHE J1s opranusma Hukens NiZ*

CunTtaercs, 4To OMOJIOTUYECKAsT POJIb HUKEJS 3aKJI0YaeTcs B y4acTHH B CTPYKTYPHOMH
OopraHu3aiuy U GyHKIMOHUPOBAHUHM OCHOBHBIX KJIeTOYHbIX KomrnoHeHToB — JIHK, PHK u Oenka.

Hukens nrpaer onpeneneHHy0 poib U B TOPMOHAIBHOW peryisiiuK opranu3ma. Hukenb
YTHETAET EUCTBUE a[jpEeHAINHA, CHIKAET apTEpUaIbHOE JaBICHHUE, OKA3bIBAET YCIIOKAUBAIOLIEE
NeiCTBUE Ha EHTPAJIbHYIO HEPBHYIO CUCTEMY.

[TpumensieTcs npu U3rOTOBICHUH OPEKETCHCTEM, TPOTE3UPOBAHUH.

AHanuTtnyeckue peakuuu VI aHaTuTHYeCKO TPYIIbI:

Peakinu xarrnonoB meau (1)

Peakmus ¢ menousto . CuSO4 + 2KOH= Cu(OH)2| + K2SO4


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

Cu(OH)2 — romy6oii ocagok Ocagok pacTBOpUM IpU ACUCTBUU KOHLEHTPUPOBAHHOTO
pactBopa ammuaka: Cu(OH), + 4NH3=[Cu(NH3)4]OH>

Peaxius ¢ rpynmossiM peaktuBoM CuSOs+ 4NH3=[Cu(NH3)4]SO4

[Cu(NH3)4]SO4 - kOMIUIEKCHOE COETUHEHNE CHHETO IIBETA.

Peakuuu katnonos pryru (II)

Peakmus ¢ menousto (peakius dapmakomneiinas). Hg(NOz), + 2KOH= HgO| + H.0 +
KNO3

HgO — ocamox »xentoro meera

Peaxkius ¢ nomuaom kamusi. Hg(NO3)2 + 2KI= Hglo| + KNO3
Hgl2- ocanok kpacHoro nBera. OcaZok JETKO pacTBOPUM B M30BITKE peaKTHBa C 00pa30BaHUEM

OecrieTHol KoMILiekcHoi# conu: Hglo+ KI=K2[Hg

2. IlpakTHyeckue 3aJaHHMsi Ha COCTABJIICHHE YpaBHEHUU pEaKIUi OOHAPYKECHHS
KaTuoHOB [-VI rpymnmn u aHMOHOB, B T.4. B MOJIEKYJISIPHON U HOHHOM (popmax.

Hon

Ha Genyro canderky mposvim o, MONBITAINCH BBIBECTH €ro ¢ MTOMOIIBIO OTOSTBATEIS
«Ilepcomnby, 3aTeM XJIOpHask U3BECTb, HO MATHO HE UCYE3IIO.

1) YtoOBbl yauTh MATHO, KAKOE CPEICTBO HAJIO HCIOIB30BATHCS C OKUCIUTEILHBIMU I
BOCCTaHOBUTEJIbHBIMU CBOMCTBAMHU?

2) Hamuinute Ka4eCTBEHHYIO PEaKIMIO Ha onpe/esieHue ioma?

3) Hanumure npuMeHenue iioga B ObITY.

JTaJIOH OTBeTA:

1) C BOCCTaHOBHTEIBHBIMH CBOMCTBAMU
2) 1. KauectBennas peakuus. 0,2 r cyOcTaHIMM HarpeBaroT B IMPOOHMpKE, 00paszyroTcs
¢duoneToBble Naphl, HOA KOHAEHCUPYETCS HA CTEHKAX.

2. KauectBenHas peakuus. 0,5 r cyOCTaHIIMM SHEPTUYHO B30ANTHIBAIOT B TeUeHHE 1 MUH
co 100 mu Bogpl. [TomyueHHBINH pacTBOpP 10JKEH OKpPAIIMBATHCS B CHHUM LIBET IPU NPUOABIICHUU
OJIHOM Karum pacTBopa Kpaxmaia. [Ipy Kuns4eHnn okpacka Mcue3aeT ¥ BHOBb NOSBISETCS NPU
OXJIQKICHUH.

3. Monucterii muan. 0,75 T cy6CTaHIME pacTHPAroT ¢ 30 M1 BOAB M (GHIBTPYOT. 10 M
¢unbTpaTa 00€CIBEUNBAIOT PACTBOPOM CEPHUCTOM KHCIOTHI, MPUOABIAIOT 1 Kamito pacTBopa
xene3a(Il) cynedara B cepHoii kucnore, 1 karumo 3% pactBopa sxeneza(lll) xmopuna u 0,5 mn
10% pactBopa HaTpusi THapoKcHaa. CMech HarpeBalOT M IMOAKHCISIOT XJIOPHUCTOBOAOPOIHOM
KHCIIOTOH pa3BeeHHOM §,3%, HEe TOJKHO MOSABIATHCS CHHEE OKPAIllMBaHUE.

KauecTBeHHas peakuysi Ha HOIU-HOH:
1) HuTpaT cepeOpa BbIAEISAET U3 HOAMIOB CBETIIO-KENIThIN TBOPOKUCTHIN 0calok cepedpa:
Kl + AgNOs= Agl| + KNO3
I+ Ag"= Agl|

Ocanok He pacTBOpSAETCS B @30THOW KHUCIIOTE ¥ pacTBOPE aMMHaKa U IJIOXO pacTBOPSAETCS
B PacTBOpE TUOCYJIb(aTa HATPHSI.

2) XnopHas BOJa BBIJENSET U3 PACTBOPOB HOAUIOB CBOOOAHBIM 104, KOTOpBIN
OKpAILIMBAET CEPOYTIIEPO]I UITU XJIOpo(hOpM B KpaCHOBATO-(DHOIETOBBIH IIBET, a paCTBOP Kpaxmalia
— B CUHHUH.

Clo+ 2Nal = 2NaCl + I,

3) Xnopun xene3a (I11), konu. H2SO4 1 HEKOTOpbIE Jpyrue OKUCIUTENN OKUCIISAIOT HOH I

710 cBOOOIHOTO H01a; HAIIpUMED:
2FeClz + 2KI = 2FeClz + 2KCl + I,
4) Ha iiox MOJIeKyISIpHBIN — IEUCTBUE KpaxMayia — CHHEE OKpallluBaHHE.



3) Jns ne3undexuuu, s 0OHapyXeHUs Kpaxmalia B MPOIyKTaX MUTAHUS, UHTAISIUH ¢ HOJA0M
npu OOJIE3HSX BEPXHUX JBIXaTEIbHBIX ITYTECH, JUIS MOJIOCKAHUS TpU 3a00JIEBAaHUSX Tropia U
II0JIOCTH PTAa.

[Touemy B Kurtae 601pHBIX 3000M U3/IaBHA JIeYaT 30710 MOPCKHX T'YOOK?
Nudopmanus-noackaska. ExxemHeBHBIM NMpHUeM HEOONBIIMX 103 COSAUHEHUH ioIa momoraer
n30aBUTHCS OT 300a. Mopckue ryoku, Mopckas kamycta 6oratsl Hlogom. Ilostomy B Kurae u
Snonun 60IbHBIX 3000M H3aBHA JIEUaT 3010 MOPCKUX I'yOOK.

3aganue. Bplunciure, CKOJbKO TIpaMMOB MOPCKOM KamycThl HEOOXOJHMMO CheAaTh
€XKECYTOYHO JJIsI TOT0, YTOOBI BOCIIOIHUTh CYyTOUHYIO noTpedHocts (800 mMr) opranusma B iojie.
B 100 r Mmopckoii karycTsl coepkanue oaa coctasisieT 250 mr.

JTajI0OH OTBeTAa:

100 r — 250 mr

X1 —3800 mr

X=320r

CoenuHeHust cepbl

Ha 3ansATHSIX XUMHUUYECKOTO KPY>KKa ydaluecs UCCIIEI0OBAIN MTPOCTOE BEIIECTBO JKEITOTO
1[BETa, HEPACTBOPUMOE B Boje. [Ipu cxxuranmm 3Toro BeecTBa B KUCIOpoae o0pa3oBajics ras ¢
pe3kuM 3anaxom. Korna ras pacTBopsisiu B BOJE, OJy4alicsi paCTBOP, B KOTOPOM OKpacKa Jlakmyca
CTaHOBMJIACh KpacHOM. Eciu ke B K010y € ra30M HaJIuBalu PaCTBOP TUIPOKCUIA HATPHS, TO 3arax
ra3a ObICTPO HCUe3all.

Omnpenenure cocTaB UCCIEYEMOTO BEIIECTBA U 3AMUIIUTE €r0 Ha3BaHHE.
CoctaBpTe 3 ypaBHEHHUS peaklMii, KOTOpPbIe OBUIM IMPOBEIEHBI YYAIIUMHUCS B TPOIECCE €ro
pacro3HaBaHUs

9TaJIOH OTBETA:
S —cepa
S+0,— SO
SOz + H20 — H2S03
SO, + 2NaOH — NaxS0s3 + H,O

1. Haunnarouwmii 1abopaHT 6MOXMMUYECKOH TaOOpaTOPUK MPUTOTOBUII [T IPOBEACHUS
aHaJIM30B PAaCTBOPHI XJIOPUIOB HATPHUS, MarHUS M aMMOHHUS, HO 3a0bUT IPUKJIEUTh AITUKETKU Ha
CKJITHKU ¢ pacTBopaMu. Kak onpenenuTs, Kakoe BEIECTBO HAXOAUTCS B KAKIOW U3 CKIITHOK?

Jrajion orBera: CiielyeT BOCIOIb30BATHCS PEAKIIMSIMHA HAa KATHOHBI:
MgCl, + 2NaOH = Mg(OH); + 2NaCl,
NH4Cl + NaOH = NH3 + H20 + NaCl,
pactBop NaCl okpaimuBaeT miaMs B KeNThIH 1BET.

2. Ha xakoii 3 HOHOB IIepBOi aHamuTH4YecKor Tpymisl AericTByeT Nas[Co(NO2)s]?
Hanumure ypaBHEeHHE B MOJEKYIISIpHOU, HOHHON (opMme.

JTaJIOH OTBETA:

Naz[Co(NO2)s] + 2KCI = KzNa[Co(NO2)e]| + 2NaCl (skentsiii 0camox).

3Na* + [Co(NO2)g]* + 2K* + CI- = KoNa[Co(NO2)s]| + 2Na* + 2CI-

Na* + [Co(NO2)s]* + 2K*" = KaNa[Co(NO2)s]|



3. Vkaxute xapakrephbie peakin Ha noH NHs © . CocraBbTe ypaBHEHHS STUX PEAKIIHIL.
JTajI0oH OTBeTA:

1. [eticTBue meaodei
noHbl aMMonus pearupyroT ¢ NaOH u KOH nipu HarpeBaHuu ¢ BblJICICHUEM aMMHaKa:

NHs"+ OH" = H20 + NH3?

AMMHaK onpezenseTcs Mo 3anaxy Wil 10 OKpalliBaHHIO BIAKHOM JTAKMYyCOBOM Oymarm.

2. JleiictBue maraus okcuga MgO

MgO + H20 = Mg(OH)2
NHs" + Mg(OH)2 = H20 + NHza?
MgO BbIIENsSET aMMHUaK U3 COJIEH, KaK M IIEJI0YH, HO He pa3jaraeT JeTy4yue OCHOBAaHUS. 3aTeM
no6asisttor pactBop Naz[Co(NO2)e].
2NH4" + Na* + [Co(NO2)6]* = (NH4)2Na[Co(NO2)e] |

o0Opa3yeTrcs KeNThIil 0CaZoK.

3. HeiictBue peaktuBa Hecenepa Ko[Hgls] + KOH
o0pasyercs KpacHO-OyphIil HIIH JKeATO-0yphIil 0caloK Hoauaa:

NH4* + 2[Hgls]?> + 40H" = [HgaNH0]1] + 71 + H20

4. Peakuust cosieil aMMOHUS TIPH HArpEBaHUU

Conu neTy4nx KUCIOT Pas3iararoTcs MOJHOCTHIO:
NH4Cl1 = NH31 + HCI
Conu HeneTy4YnX KUCIIOT Pa3iaraloTcsl YaCTUYHO:
(NH4)2SO4 = NH3t + NHsHSO4

Tema 7.2. O0Hapy:KeHHE OPraHMYECKUX BelIECTB OTAEJbHBIX KJIACCOB ¢ HCMOJIb30BAHUEM
KayeCTBEHHbIX peakuui
1. JIabopatopuasi pa6ora N9 (Ha BrIOOD):
— KadecTBeHHbIE peaklliy Ha OTJENIBHBIE KJIACChl OPraHUYECKUX BELIECTB;
— KavecTBeHHbII aHANTU3 OpPraHUYECKUX COCIUHEHUN 10 (PYHKIIMOHAIBHBIM IPYIIIaM.

JladopaTopHasi padota Ne9
«AnenTuuranuss OpraHuYeCKUuX COeAMHEHUH OTACIbHbIX KJIACCOB)
Henab: 3axpenuenHue 3HaHUN 0 MeToAaxX UACHTU(DUKAIINI OpraHUYECKUX COCTUHEHHH.
Kparkas Teopus:
l: AJ'H))IeFI/IHBI M KETOHBI — KJIACC OPraHN4CCKUX COG)II/IHCHI/Iﬁ coacpiKamx aJIbJCTUAHYIO
Y KETOHHYIO TPYIITY COOTBETCTBEHHO.
') O

R R R H
Keronnas rpynna AupieruiHas rpynmna

R — ankunbHas rpynna
IHony4enmne:



1. Okwucnenue CiMpTOB:

[O]

—>

OH
RJ
OH
T o
R R

2. BoccTaHOBIEHHE KUCTIOT:

0
—>
R OH H

R

o)
R)J\H
o)
R)J\R

II: VYraeroapl — KiacC OPraHMYECKUX COCAUHEHUN.  KApOOHWIIbHYIO TpPYIIY U
HECKOJIBKO THIPOKCWIIBHBIX IpyIIl. Ha3Banue 3Toro kjiacca COSMHEHUMN MPOUCXOIUT OT CIIOB
«THAPATHI YTIIEPOAA».

Metoabl moJydeHHsi: W3 IPUPOAHBIX HMCTOYHMKOB: caxapHas CBEKJa, CaxapHbIU
TPOCTHHK.

Knaccugukanus yrieBojoB
Monocaxapusl Jucaxapubl [Tonucaxapuib
I'mroko3a Caxapaza Kpaxman
DpykTo3a JlaxTo3a [emnronosa
OH OH OH 0
O] OH
=
HO HO
OH OH OH OH
I'mroxo3a ®pykTo3a
HO O
OH
HO (@)
OH OH
(0]
HO
OH
OH
JlakTo3a

I11: KapOoHOBBIE KHUCIIOTBI - KJIACC OPTaHUYECKUX COCIUHEHUH, MOJEKYIbl KOTOPBIX
CoJIepKaT OJTHY WJIM HECKOJIBKO (PYHKITMOHAIBHBIX KapOOKCHIBbHBIX Ipyni - COOH.
IHony4enmne:



1. Oxucienue a.]'II)I[eFI/II[OB'

i k

FI/II[pOJ'II/B coJieit Kap6OHOBBIX KHCJIOT:

O
R OH

IV: Benku - BBICOKOMOJIEKYJISIPHBIC OPTaHUYECKUE BEIIECTBA, COCTOSINME U3 aibda-
aAMUHOKHCIIOT, COeIMHEHHBIX B LIETIOUYKY MENTUIHON CBS3bIO.

R ONa

O
HoN
OH
AMUHOYKCYCHAasi KUCJIOTa
(I'nuimn)
H,N o)

OH

HeHTI/I}IHaH CBA3b
OO0opynoBanme: npoOUpPKY, MUIIETKU OJHOPA30BbIE, dJIEKTPUUECKas IUIUTKA.
PeakTHBBI: YKCYCHBINH anbaerui, HUTpaT cepedpa, aMMHayHasi BOjla YKCYCHasl KUCIOTa,
BOJHBIM pacTBOp Kpaxmaja, CIIMPTOBOM pacTBOpP MOJa, pacTBOP TMAPOKCHAA HATpHA,
pacTBop cyibdara Meu.
Xoa paGoTsI:

Taba. 2.
Yro nenanu? Yro YpaBHEHHE peakuu BeIBoBI
HaOmro 1AM ?

1. KauectBennas peakiust | Beimagaer CH3COH+Ag2[NH3].0=Ag + |B X0J1e

Ha aJIbJICTH/IbI 0cajiok eaKIuh  Ha
o cepIe[6pa Ha +CH3;COOH I(‘?Tenge

B npobupxy namumi 2| ooy pOGHPKH

Mt 1% pactBopa POOHPKH. BBINIA/1aeT

Hutpata cepedpa AgN 0CanoK

O3 1 HEOOTBIIUMHU cepeOpa B Bujie

MOPIHUSAMHU JOOABUIIN 3epKasa.

10% ammuayHyo BOAY

NH40H no mmonxHoro

pacTBOpeHUS

oOpa3yromerocs

ocajka

okcupa cepedpa. K
HOJTy4YCHHOMY




pacTBOpy MPHIUIU
IMi1. yKCYCHOTO
anpaeruna Harpenu
COJIEPKUMOE, Bpalias
poOUPKY BOKPYT
IJIAaMEHU HarpeBasi He
JTHO, @ CTEHKH.

pacTBopa rUAPOKCUIA
Hatpus (NaOH) u 2-3
karum 1 %

pacTtBOpa cyibdara
memu (CuSOy).

NH,

—_— N>/7O\0u/o_ N
A

2 | 2. Kauectsennas peakuus | PactBop B Xoae
Ha Kpaxmall OKpallInuBacTC peakuuu
B Boambii  pacteop | 1B CUHHI praXMana c
Kkpaxmana  goGasumm | LBCT- HOZOM
CIIMPTOBOH  pacTBOp obpasyercst
fora. KOMIUIEKC

CHHETO 1BETA.

3 | 3. KauectBeHHas peakiius 2CH3COONa+H»S04 = B X0JIe
Ha YKCYCHYIO KHCJIOTY. MosBusieTcs 2CH3COOH+Na2S04 peakuun
K HatpueBoii conn peskuii _sanax ZISJIILEO;?C?CHOIZ
YKCYCHOH YHCYCHOH KHCJIOTBI.
KHCIIOThI(alleTaT HaTpusi), | KACIOTBL Briensiercs
n00aBUIH netydas
KOHIIEHTPUPOBAHHYIO YKCyCHAA
CEpHYIO KUCIIOTY. CTOTa.

[TosBnsercs
pe3kuit
pasapakaroiu
i 3amax.

4 | 4. buypeToBa peaxius HoN B XoJe
(KauectBenHas peakuus PacTBop o peakiuu
S oxpumsercn |/ o, ] S
K 1 mi uccenyemoro B (hHOJIETOBBIIH IPHCYTCTRHH
pacTBOpa Oenka LBET. o Me pacTBop
noxuator 1 mi 10 %

H,N OKpAaIINBaCTCsA

B (PHOJICTOBBIN
LBET.

OOummii BBHIBOJ: B JTaHHOW J1abopaTOpHOM paboTe MBI HAYYHJINCh KAYECTBEHHO OTMPEICITUTH
Pa3JIMYHbIE TUIIBI OPraHUYECKUX COCIMHEHNN C IIOMOILIBIO0 KaUECTBEHHBIX PEAKIIUU.

Bonpocskl u 3aganus:

1. HapucyiiTe nepBUYHYI0, BTOPUYHYIO, 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 OuypeToBa peakiius’?

3. B uém oTianyme KETOHOB OT aJIbAETHIOB.

2. IIpakTHyeckue 3aJaHUsI HA COCTABJICHUE KaUECTBEHHBIX PEAKINI 0OHApYKEHUs

OpPraHu4YCCKux COC,Z[I/IHGHI/Iﬁ

1.YcraHOBUTE COOTBETCTBUE MEXKAY PEarupyIOIMMI BEIMIECTBAMHU U IPU3HAKOM
MPOTEKAIOIIEH MEX/Ty HUMHU peaKkIiy: K KaKI0H MO3UINK, 0003HaYeHHOHN OyKBOM, moabdepure
COOTBETCTBYIOUIYIO ITO3UIIHIO, 0003HAUCHHYIO IIH(PPOH.

1)

Pearupyromue Bemecrsa

[Ipu3nHak peakuuu

A) 3TUJIEHITIMKOJIb U HATPUI

b) 6enzanbnerun u rugpokcua meau (1)
B) 6ytun-1 n amMmmHuauHbIi pacTBOp OKCHIa
cepebpa

I') aTunenrnukons u ruapoxkcun meau (1)

1) nosiBnenne pUOIETOBOTO OKPAIIMBAHUS
2) obpa3zoBaHUE SIPKO-CUHETO pacTBOpa

3) oObpazoBanue 6€I0T0 OcaaKa

4) BoIJIeTICHUE OCCIIBETHOTO Ta3a

5) o6pa3oBaHME KUPITUYHO-KPACHOTO
ocaJKa

2)

Pearupyromue BemiectBa

[Tpu3nak peakuu

A) stunenraukons u Cu(OH)2
B) nenren-2 1 KMnO4 (H*)
B) stanans u Cu(OH):

I') nponieH u Bra(somn)

1) obecrBeurBaHrEe pacTBOpa

2) pacTBOpeHHE ocajKa ¢ 00pa3oBaHUEM
CHHETO pacTBOpa

3) oOpa3oBaHue O6€I0T0 OcaaKa

4) BbIIETICHUE Ta3a

5) O6pa30BaHI/Ie KHPIIMYHO-KPACHOI'O OCaJaKa

3)

Pearupyromue Bemecrsa

[Ipu3nHak peakunu

A) yKkcycHas KucioTa u Zn

b) xnopun metunammonust 1 AgNO3(p-p)
B) nponanosas kucnota (p-p) u KOH(p-p)
I') 6yrananon-1,2 u Cu(OH)2

1) pacTBOpeHHE KENTOrO OCaaKa

2) BblAENIEHUE OECIBETHOTO rasa

3) pacTBOpeHHUE OcajiKa U MOSBICHUE CUHEN
OKpPAcKH pacTBopa

4) BuAMMBIEC IPU3HAKU PEAKLIUU OTCYTCTBYIOT
5) obpazoBanue 0enoro ocaaka

ITaJI0OH 0TBETA:

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 HenoanmucaHHBIX TPOOUPKAX HAXOIATCS: alleTalbIeTUl, TeKCaH, BOAHbBIC PACTBOPBI
TIIFOKO3BI ¥ copOuTa. Kak ¢ moMomipio 0JHOTO peakTHBa Paclio3HATh 3TH BEIeCTBa?
JTanoH orBeTa: ammuaunbiii pactBop [Ag(NHz)2]OH

Pa3zgen 8
Xumusi B ObITY U IPOU3BOICTBEHHOI 1eSITeJIbHOCTH YeJIOBeKa
Keiic (c yaerom Oyaymieit mpodeccHoHaATBHON AEATeILHOCTH) Ha aHATN3 HHPOPMAITUHU O
MIPOM3BOJICTBEHHOM JIEATEILHOCTH YEIIOBEKA, CBA3aHHOU C MepepaboTKON U MOIydeHHEM
BEILIECTB, a TAKXKE C IKOJIOTUYECKOW 0E30IaCHOCTHIO.

Pazgen 9.1. UcciienoBanue 1 XUMUYECKU aHAJIN3 00beKTOB OHochepbl
Tema 9.1.1. OcHoBBI J1A00PATOPHON NMPAKTUKHU B NMPO(ecCHOHATBHBIX JIa00paTOpPHUsixX

1. JIaGopaTtopHas pabora «OCHOBBI TaOOPATOPHON MPAKTUKI.

2. TumoBble PACUYCTHI I10 TEMATUKE SKCIICPUMCEHTA.

3. 33.Ila‘-H/I Ha BBIYHCIICHHUC CPCAHCTO 3HAYCHHA SKCIICPUMCHTAJIbHBIX JAHHBIX, IOIrPCITHOCTH.

4. TlpencraBiieHue pe3ysbTaTOB SKCIEPUMEHTA B pa3inyHOi (opme (Tabmuma, rpaduk, OT4er,
JIOKJIaJ1, TIPE3EHTAlNsA).

Tema 9.1.2. XumMu4yeCcKHil aHATIHU3 TPOO BOJBI
1. Tecr «CBolicTBa 1 COCTaB BOIBIY.
1. Camoe pacnpocTpaHEHHOE BEIIECTBO Ha 3eMIle:
a) MeCoK
0) rmuHa
B) BOJIa
T') KHCIIOPOJI
2. ®opmyna BOJIBI:
a) NO
0) H20
B) H203
r) HO:
3. MomnsipHast Macca 0JTHOM MOJICKYJTBI BOJIBI:
a) 18
0) 18 r/mMmoB
B) I8 T
r) 32
4. XuMu4eckas CBSI3b B MOJIEKYJIE BOJIBI:
a) MIOHHAas
0) KOBaJIeHTHas MOJIApHAas
B) KOBAJICHTHAs HETIOJISIPHAS
T') BOJIOPOIHAS
5. Temnepatypa KUTICHUS BOJIBI:
a)0°C
0) 4 °C
B) 100 °C
r) 200 °C



6. KakoBbI OCHOBHBIE CBOMCTBA y BOJIBI:
a) MPO3pPavyHOCTh, COJICHOCTh
0) HETOCTOSHCTBO (POPMBI, TEKYUECTh;
B) 0€CIIBETHOCTH; MYTHOCTb.
7. Yto mpoucXOAUT ¢ BOJOM npu Temriepatype Huxke 0°C?
a) 3aKUIacT
0) ocraercs B )KHJIKOM COCTOSTHUU
B) 3aMep3acT
8. UTo mpouCXOAMT ¢ BOJOW MpH 3aMep3aHuu?
a) paciupsieTcs
0) cKuMaeTcst
B) ocTaercs 6€3 U3MEHEHU
9. Ilo kakoif mpuuuHE Je] He TOHET?
a) TOHKUH
0) nerde BOJbI
B) IIPO3pAYHBIi
') KpaCUBBII
10. Coneprxanue Bo0poia B BOJIE:
a) 89%
0) 2%
B) 11%
r) 20%
11. B mpouecce B3aMMOJEHCTBUS ABYX BEIIECTB OOPa30BAUCh THIPOKCHI Kallus U
Boopo. Kakue BemiecTBa BCTYNUIU B PeaKIIHIO?
a) KaJui 1 BOJIa;
0) OKCHJT KaJIUsl ¥ BOJIA;
B) KaJIMi U COJIsiHAasl KUCIIOTA;
') OKCUJ] KaJIUs U COJIsSIHAsl KHUCJIOTa.
12. BeiOepure BeliecTBa, ¢ KOTOPIMU BCTYNAET B PEAKIUIO BOAA:
a) SO3
6) Cu
B) Na
r)C
1) SiO;
e) CuO

ITAJI0OH OTBETA:
1 2 3 10 11 12

B 0 3] §) B §) B a 0 B a aB

NN
ol
o
~
oo
©

2. 3ananne «XWMHYECKUUA COCTAB BOJIbI, THUIl BOJBI W CHOCOOBI €€ TMpUMEHEHUs» (C
WCITOJIh30BAaHUEM HOPMATHUBHBIX IOKYMEHTOB).

1. Bona neHTpaan3oBaHHON CUCTEMbI BOJIOCHAOKEHUS UMEET CIIeIYIOIIHNE MOKa3aTeH:
MIPUBKYC - 2,5 6aina;
MYTHOCTb - 1,7 mr/m;




3amnax - 3 Oana.
JlaliTe THTHEHUYECKYIO OLIEHKY OpPraHOJIEIITHYECKUM CBOMCTBAM BOJIbI

JTaJIoH oTBeTa: OpraHojIeNTUYECKNE CBOMCTBA BOAbI HE COOTBETCTBYIOT TMTHEHUYECKUM
HOpMaM

2. Bona u3 apTe3uaHCKO# CKBRKHHBI UMEET CIICIYIOIINE TOKA3aTeNH:
cyxoi octarok - 1100 mr/m;
XJ0pUbI - 250 mr/i;
cynbdatsl - 420 mr/i;
drop - 1,3 mr/m;
HUTpATHI - 13 mr/m;
xkene3o - 0,3 Mr/i;
J)KECTKOCTD - 7,8 MMOJIB/IL.
JlaiiTe TITHEHNYECKYIO OIEHKY XUMHUYECKOMY COCTaBY BO/IbI
ITaJI0H 0TBeTAa: XUMHUYCCKUE CBOMCTBA BOJII HE COOTBETCTBYIOT TMTHEHUYECKUM
HOpMaM

3. Boza 13 BOJOIIPOBOIHOM CETH UMEET CIICAYIOIINE TIOKA3aTEeIH:

obmee Mukpo6Hoe uncio - 50 B 1 mu;

3amax - 2 Oaia;

OCTaTOYHBIN XJ10p - 0,4 Mr/m.

JlaliTe 3aKJIFOYCHUE O BO3MOXKHOCTH MCIIOJI30BAHUS BOJBI JIJISl ITUTHEBBIX ILICJICH.
ITaJIOH 0TBeTa: Boy MOXHO MCITOJIE30BATh TSI TUTHEBBIX TeNIeH

4. Bona IeHTpaIM30BaHHOTO BOJIOCHA0KEHUS MEET:
o0miee MUKpOOHOE uncio - 86 B 1 mu;
ocTaTo4HbIi xy0p - 0,1 mr/m.
JlaiiTe TUTHEHUYECKYIO OL[EHKY BOJIbI B AIHJIEMHOJIOIMYECKOM OTHOILIEHUN
JTajoH oTBeTa: Bojga B SNUAEMHOJOTMYECKOM OTHOLIEHHHM HE COOTBETCTBYET
TUTUEHHYECKUM HOpMaM

3. IIpakTKO-OPUEHTHPOBAHHbIE TEOPEeTHYECKHE 3aJaHUsl HA COCTaB BOJBI U CITOCOOBI
BBIPOKEHHSI KOHIIEHTPAIMi, W TepecyeT KOHIICHTpalui (C HMCIOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).
3aganue 1. KoHTpob KauecTBa MUTHEBOW BOJIBI

9TajI0OH OTBETAa:

KonTtposb xauecTBa BOABI MPOBOAUTCS HAUWHAS C UCTOYHUKA BOJOCHA0KEHUS, 3aTEM HA
BOJIONIPOBOHBIX COOPYKEHHUSAX M 3aKaHUMBAETCS TOYKAMHU BOAOPa3dopa T.e. BOJAOIPOBOJIHBIMU
KpaHaMH XOJIOJTHOW M TOPSTYEit BOJIOM B )KIJIBIX JoMax, Kade, O0mpHUIAX, JETCKUX calax, IKoIax
U T.]I.

[TutbeBas Boaa, momyyaeMas HaceJIeHHEM JIOJDKHA!

. UMETb OJIarONpUsATHBIE OPraHOJIENITHYECKUE CBOICTBA
. OBITH OE3BPEIHOM 110 XUMUYECKOMY COCTaBY

. ObITH 0€30MMacHON IO MUKPOOHOJIOTHYECKOMY COCTaBY
. HE COoJiepaTh paJHOaKTUBHBIX BEILIECTB.

3ananue 2. Kak OolleHHBAIOTCS OPraHOIeNTHYECKUE CBOMCTBA BOBI
9TAaJIOH 0TBeETAa:



OprasnonenTuyeckrue CBOMCTBA BOJbI OLIEHUBAIOTCS 110 HAJIMUYHMIO B BOJIE BKycCa
(mpuBKyca), 1IBETa, 3a1axa U CTETNEeHN MPO3PAYHOCTH WJIM MYTHOCTH.

4. JlabopaTopHasi paboTra Ha BEIOOD:
— OuuncTKa BOJIbI OT 3arpsi3HEHUI;
— Onpenenenue pH BoabI U €€ KUCIOTHOCTH,
— OnpeziesieHne KeCTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS

Tema 9.1.3. XuMu4ecknii KOHTPOJIb Ka4eCTBA POAYKTOB NMTAHUA
1. Tect «Opranuueckre 1 HEOPraHUYECKUE BEIIECTBA, BXOAIIME B COCTAB IIPOIYKTOB
MIUTaAHUS.

1. Butamun «B2» 0TCYTCTBYET B IPOAYKTAX:
A. Monoxke
b. s610KaX
B. xedupe
I'. ceipe
2. IInmeBpIM HICTOYHUKOM BUTaMHHA «B6Y sBIsEeTCS:
A. priba
b. msaco
B. neuensn
I'. moaconHeyHoE Macio
3. CyrouHas noTpeOHOCTh 3J0POBOT0O YETIOBEKA B )KUJIKOCTH COCTABIISIET (B JIUTPax):

4, Z[J'IH HpO(i)I/IJ'IaKTI/IKI/I TUIIOBUTAMHHO30B B 3HUMHE-BECEHHUI nepuoa IMpoBOAAT

HCKYCCTBCHHYIO BUTAMUHUN3AIUIO HAIIUTKOB Yalll¢ BUTAMHUHOM:

A A
b.B
B.C
. I
5. OCHOBHBIMHU HUCTOYHUKAMM KAJIBIIHS B IUTAHUU YEJIOBEKA SBIISIOTCS:
A. Monoxo
b. xedup
B. priba
I'. TBOpOT
6. OCHOBHBIMHM HCTOYHHKAMHU BUTaMHHa P aBisrorcs:
A. yepHast cMOpoAMHA
b. msco
B. nurpycossie
I'. 6anans!
7. OCHOBHBIM HICTOYHMKOM BUTaMHUHA A - peTUHOJIA SIBIISETCS:
A. pBIOHit Kup
b. macio cimBodHOE
B. saiina
I'. MOpKOBB
J1. mepen cnaakuii KpacHbIN
8. [IpoyKThI SBISAIOMIKMECS HICTOYHUKOM BUTamMuHa C:



A.
b.
B.
I

= W T > = w T > = W T > 2w T

=W T >

A
b.
B

YepHasi CMOPOJIMHA, [IUTPYCOBBIC
MIITEHNYHBIN XJIEO
[eYeHb

KPYIIBI
9. [IpoaykThl, OOTaThIC YTIIEBOIAMU:

. CBIp ¥ CMETaHa
. MOPKOBb U TBIKBa
. MSICO U OPEXH

. TpuOBI U pacoib

10. Kaxkue Bemecrsa HE BxomsT B cocras nummm?

. BATAMHMHBI
. Oenkun

. )KEIITKH

. YTIICBOIBI

11. Kakwue BemiecTBa NpUAAIOT CJIAIKUN BKYC TPOTyKTaM?

. 0enku

. JKUPBI

. YIJIEBOJIBI
. BATAMHMHBI

12. OcHOBHEBIE NUIIEBLIE BEMIECTBA — DTO

. OEJIKH, MUKpPO3JI€MEHTBI, BATAMUHBI
. O€TIKH, KUPBI, OBOIIH

. OeJIKH, KUPBI, YTIIEBOIbI

. pb10a, PpyKTHI U OBOIIH

13. Kakoe 3HaueHue /JIs OpraHu3Ma HMeeT JKele30?

. y4acTByeT B 00pa30BaHUU KOCTHOM TKaHU;

. He00XO0IMMO ISl IeATEIbHOCTH HEPBHOM CHCTEMBI;
. yuyacTByeT B 00pa30BaHUU reMoryioOnHa KpoBH;

. YUaCTBYET B PETyJIMPOBAHUU BOJHOIO OajlaHca.

14. Kakue npoayKThl O0oraThl KaublieM?

. MOJIOYHBIC

MSICHBIE
x71€000yI0UHbIE

ITAJIOH OTBETOB:

1

2 3 4 5 6 7 8 9 10
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12

13

14

b

B B B A B i A b B

B

B

2. IlpakTHKO-OpHEeHTUPOBAHHbIE 32/IaHM 10 KYJIMHAPHOM TeMaTHKe.

1. YtoObl MPUTrOTOBUTH MOJIOUHBIH KOKTEilNIb, B MUKCEP MOJIOKWIH 250 T MOpPOKEHOTO
xupHOCTHIO 10% 1 nobGaBmin 350 T MoJIoKa KUPHOCTBIO 6%. OTpenenTh NPOLEHT )KUPHOCTU B

MOJIy4YEHHOM KOKTEHIIE.

KOHCEPBAHT B ITPOM3BOJICTBE ra3MPOBAHHBIX HANMUTKOB. Onpesennure Mmaccy O€H30MHOM KUCIOTHI,
koTopas nmpopearupyeT ¢ 100 rpammamu 10%-10o pacTBopa TUAPOKCHIA HATPUS C 00Opa30BaHUEM

9Taj0H oTBeTa. 7,67%

2. beHzoar HaTpusi — HaTpueBas COJb OCH30WHOW KHCIOTHI — WCIIONB3YeTCS Kak

OeH30aTa HaTpusl.




9Ttagon orBera: 30,51

3. IIpu BbIIeuKe U31€HiA U3 TECTa MUTHEBYIO COMLY «TacsiT» YKcycoM. PaccuunTaiite, kakas
Macca 9%-HOTO pacTBOpa YKCYCHOW KHCJIOTHI TOTPEOYeTCs Ui «TallCHUs» MUTHEBOH COJBI
maccoit 10 T.

JtajnoH orBera: 791

4. B mpOMBIIIUICHHOCTH MPU CIIUPTOBOM OpoxkeHUH 360 KT TIIFOKO3bI TTOJIYYar0T TUIIEBOM
STHIIOBBIN criupT. Paccunraiite Maccy oOpa3yromierocs mpoyKTa.
JTas0H oTBeTa: 184Kr

5. B BUHOAENUU UCHONB3YETCA CIUPTOBOE OpokeHue ritoko3bl. CKONbKO 3TaHoina (B T)
IIOJIYYUTCS, €CIIM Ha peakLnio 3aTpaueHo 360 I rroKo3bl, a BEIXOA MpoyKTa cocTaBisieT 80%.

9Tajion orBera: 1472

6. AHaHACOBYI0 JCCEHLMIO TOJy4aroT Hu3 3¢upa, COJAEP)KAIIEr0 OJHOOCHOBHYIO
KapOOHOBYIO KHUCIIOTY, Ha HeWTpanuzauuto 0,37 v koTopoii Tpedyercs 10r 2%-Horo pactBopa
ruapokcuaa Hatpus. Onpenenure GopMmyiry KapOOHOBOW KUCIIOTHI.

Jrtason oreera: C;HsCOOH

7. IloueMy pacTUTENbHBIE Macia IIaBHBIM 00pa30M UCIIONB3YIOTCS IS TPUTOTOBICHUS
XOJIOJIHBIX 3aKYCOK (cajaToB, BUHErPETOB, OBOIIHOMN UKPHI)?

JTajI0H 0TBeTa: B penenTtypy MHOTHX XOJIOTHBIX OJIIO]] BXOJUT PACTHTEIHHOE MACIIO

Taxue 610112 ABISIOTCS UCTOYHUKOM HEMPEENIbHBIX KUPHBIX KUCIOT. [Ipu 3TOM 0coboe
3HauU€HUE UMEET TO 0OCTOSATENBCTBO, YTO PACTUTEIBHOE MAciIO B 3TOM Cllydyae HE IOJIBEpraercs
TEIUIOBOM 00pabOTKE U HE TepsIeT CBOIO OMOJIIOTMUYECKYIO aKTUBHOCTb.

8. Jlnsa oGxkapuBaHus peIObI MPUMEHSIOT MOJCOJHEYHOE MJIU OJIMBKOBOE Macio. [louemy
JUTSL TOM LI HE UCTIONB3YIOT TBEPBIC KUBOTHBIE KUPHI?

JTaJIOH oTBeTa: B cocTaBe TBEpABIX JKUBOTHBIX JKUPOB HACBIILIEHHBIE KUPHBIE KUCIIOTHI,

KOTOpbIE TPUAAIOT )KMPaM CBOMCTBO TYTOIUIABKOCTH.

9. IlpnurHa NPOTOPKIOCTH CIMBOYHOI'O Macja - MOSIBJICHUE B HEM CBOOOJHON MacsTHOM
U JIPYTHX HU3KOMOJEKYIAPHBIX KHCIOT. J[Js ycTpaHEHHS MPOTOPKIOCTH MAacio MPOMBIBAIOT
pacTBopoM NHThEBOW conabl. CocTaBbT€ YpaBHEHHE NPOMCXOMAAIIEH NpU 3TOM peaklUuud U
00BSCHUTE MPUUNHY YCTPAHEHUS TOPHKOTO BKYyCa.

JTaJIOH OTBeTA:

CH,—0—CO—R CH,— OH
‘ +H* ‘ /O
CH,—O0—CO—R  +3H,0 CH,—OH + R—C
| | OH
CH, —O0—CO—R CH, — OH

MMP (TPUrAnUepKa) rAMLEPUH rapboHoBas KMCAoTa

C3H7COOH + NaHCO3; — C3H7COONa + CO2 + H20

10. TIpm Bapke kucenei w3 (PYKTOB TPOHMCXOAMT KHCIOTHBIA THIPOJN3 Kpaxmaia.
CocraBbpTe ypaBHEHHE 3TOM peaKIUy.

Irayion orBera: (CeH1005)n + N H2O — n CsH1206

CryneHuaTslif (pepMEHTATUBHBINA THAPOIU3 Kpaxmara:

Kpaxman — gekcTpuHbBI = MalbT03a — IIIIOKO3a

11. Caxap - mpekpacHOe CpeACTBO Ul OBICTPOTO BOCCTAHOBIICHHS CHII. YK€ udepes
noJiyaca nocje npruéma B MUILy HAUMHAETCS MOCTYIIEHUE B KPOBB ITPOYKTOB THJIPOJIM3a caxapa.
Jaiite xumuueckoe HazBaHue caxapa. CocTaBbTE€ ypaBHEHUE THIPOJIN3a M HA30BUTE MPOIYKTHI

pEaKInH.
OrtajoH orBera: Caxap. Caxaposa (cykpo3a, TpocTHHKOBBINM caxap) Ci2H22011, B ObITy
OpoCTO caxap, — JAUcaxapuj W3 TPYIMbl OJUrOCaXapuioB, COCTOSIIUN U3 JIBYX

MOHOCAXapHUIOB: 0 - TIIFOKO3bI U [ - GPYKTO3EI.



CeH12011+H20 = CsH1206+CsH1206

12. B mpou3BoJCTBE MHUBa M CIUPTA, & TAKXKE B XJEOOMEUEHUH HCIIONB3YETCS 0C000€
cBOMCTBO yrieBoaoB. Kakoe 3To cBoiictBo? CocTaBbTe YpaBHEHUE MPOUCXOSIICH peakIuu.

IranoH orBera: CriuproBoe Opoxenue: CsH1206 — 2CH3—CH,—OH + 2C0O»

13. Conenue OryproB M KBaIlICHWE KallyCThl HEBO3MOXKHO 0€3 ATOro BUAA OpOKCHHS.
HazoBuTe ero, cocraBbTe ypaBHEHHE MPOHCXOAAIIEH peakuuu. JlaliTe Ha3BaHHE MPOIYKTaM
peaxIuu.

ITaj0H 0TBeTa: MOJIOYHOKHCIIOE OPOKEHHE

CeH1206 — 2C3HeO3 + 2ATD
['moko3a  MOJIOYHAS KMCIIOTA

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

Iranon orBera: C12H22011 = CsH1206 (rimr0k03a)+ CsH1206 (PpykTO32)
Oo6pasyromasics ppykrosa B 1,5 pasa cnamre caxapa

15. Tlouemy IpOUCXOAUT MOAHATHE TECTa MIPHU TOOABICHUH IPOAKKEH?

JrtaJyion oTBeTa: KiteTku Iposkkel mpeBpamiarT KpaxMa TecTa B caxap, KOTOPbIH OHU ITOTOM
nepeBapuBaoT. B xone 3Toro mporecca BhIpaOaThIBAIOTCS IBYOKHCH YIJIepoJia KakK MPOIYKT
0TX0J1a. DTOT ra3 BBLICISAETCS B TECTO, M 00pa3yeTcss OOJBIIOE KOJUYESCTBO IMy3BIPHKOB, YTO
3aCTaBJISET TECTO MOAHUMATHCA.

3. JlabopaTopHas padora (Ha BEIOOD):
— OOHapy»keHue HUTPATOB B MIPOJIYKTaX MUTAHUS;
— HccnenoBanue MpoAyKTOB MUTAHUS HA HAJTMYKE YTIIEBOAOB (MYyKa, TBOPOT, MOJIOKO, HOTYPT) Ha
HaJIMYMeE YIJIeBOJIOB (KpaxMal, IJIH0K03a, CaXxapos3a).
Tema 9.1.4. Xumu4ecknil aHAJIHU3 NPOO MOYBBI
1. Tect no TeMe «XUMHUUYECKUI COCTaB HEOPTaHMUYECKUX U OPTaHUYECKUX yI0OpEHUI».

1. Yro sBnsieTcs ChIpheM Ul IPOU3BOJICTBA a30THBIX YI0OPEHUI?

A) anmaTuThl
b) u3BecTHsK
B) npupouslii ra3
I') kayuyx
2. Uto sIBJISIETCSL CHIPHEM TSI IPOU3BOACTBA (POChHOPHBIX yIoOpeHuit?
A) U3BECTHSIK
b) xene3nas pyna
B) ned1p
I') anatutel
3. Kakue u3 MUHEpaIbHBIX YIOOPEHUH SBISIOTCS TPYAHOPACTBOPHUMBIME B BOIE?
A) a30THBIE
b) xanuitnbie
B) dochopusie
') komIuIeKCHBIE
4. K xanuifHbIM yJOOpEHHSIM OTHOCSTCH. ..
A) XJIOpUCTBIN KaIuii
b) cynpdat xanus
B) cynepkanuiit
5. K dochopubiM y1oOpeHusiM OTHOCSTCH. ..
A) cynepdocdar

b) cynbdar pochopa
B) ammodoc



6. B kakoifi u3 map NpeaCTaBIEHbl yIOOpEHUs, CoJepKallie MUHUMAaIbHOE

MaKCHMaJbHOE COJIepKaHue a3oTa?
A) NH4CI, NH4NO3
b) NH4NO3, NaNO3
B) (NH4)2SO04, CO(NH2).
I') NaNOs, CO(NH2)2
7. YKaxuTe KaIUHHOE YI00peHre ¢ HAanOOJIBIINUM COJICPKAHUEM KU
A) KNO3
b) K2SO4
B) KCI
') KCI*NaCl
8. Kakoe n3 nepevynciaeHHbIX yA00peHHid BseTcs (PU3NOTOTHIECKH IETOUYHBIM?
A). NH4NO3
b) NaNOs
B) (NH4)2SO4
') KCI
9. Kakoe u3 nepeunciieHHbIX yI00peHUH SIBISICTCS (PU3HOTOTHICCKH KHCITBIM?
A) Ca(NO3)2
b) NH4NOs3
B) NH4CI
I') KNO3
10. Ykaxxute, Kakoe U3 MPUBEACHHBIX YA0OPEHUH SBISETCS aMUTHBIM?
A) NHs
b) NH4NOs3
B) NH4CO3
') (NH4)2CO
11. TTousa ¢ pH KCI 5.75 umeer creneHb KHCIOTHOCTH ...
A) cusibHOKHCTAst
b) cpennexucnas
B) cnaboxucnas
') 6nu3kas K HeWTpaabHON
J1) HeliTpanbHas

ITaJI0OH OTBETA:

2 3 4 5 6 10 11

~
oo
O
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r B Ab A r B b B r B

2. 3aganne «B3anMOCBs3b cOCTaBa IMMOYBEI, THIT ITOYBEI M €€ Ha3HAUCHUSY.

3. JIabopaTopHas padora (Ha BEIOOD):
— OOHapy’keHHe HeOPraHUYeCKUX MpUMeceil B Mpobax MouBHkI;
— Omnpenenenue pH BOJHON BBITSDKKH MOYBBL, €€ KUCJIOTHOCTH U MIETOYHOCTH.

Tema 9.1.5. UcciienoBanune 00bexkToB OHOChepsbI

VY4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH HCCie0BaHNs 00bEeKTOB OUoCchephI.
Bo3MoxHBIE TEMBI IIPOEKTOB:

1. MccnenoBanue cocTaBa MUHEPAJILHON BOJIbI U PEKOMEHIAINH 10 €€ HCII0Ib30BaHMIO.

2. UccnenoBanue pa3pyluarouiero AeiCTBUs IPUPOIHOM BOJbI HA CTPOUTEIbHBIE MAaTEPUAJIbL.



3. CocraBrneHue TmpoekTa LBETHHUKa/Ooropoja/caza B 3aBUCHUMOCTH  OT  COCTaBa
MpOaHAJIU3UPOBAHHEIX IT0YB.

4. Cocrapnenue cOaIaHCHPOBAHHOTO MEHIO HA JIeHb (HEIENI0) B 3aBUCHUMOCTH OT COJCP KAHUS
XUMHUYCCKUX MAKPO U MUKPOIJICMCHTOB B IIPOAYKTAaX IMUTAHUS.

5. MccnenoBanue KayecTBa MUTHEBOM BOJBIL.

6. UccnenoBanue mpoO BOIOMPOBOIHOM BOJIBI HA IPEMET YCTPaHEHUS )KECTKOCTH.

7. YcTpaHeHue KeCTKOCTH BOJIbI B CEIbCKOXO03IUCTBEHHOM e TEIbHOCTH

8. OuucTka BOABI OT 3arpsi3HEHUN

9. Onpenenenue pH Bojbl M €€ KUCIIOTHOCTH

10. Onpenenenue eCTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS

11. O6HapyxeHrEe HUTPATOB B MPOAYKTAX MUTAHUS

12. UccnenoBanue MpoayKTOB MUTAHUS HA HAJTMYKE YIIEBOAOB (MyKa, TBOPOT, MOJIOKO, HOTYpPT)
Ha HaJIM4yKe yIJIeBOA0B (Kpaxmal, INII0K03a, caxapo3a)

13. OGHapyXxeHHE HEOPTAHMYSCKUX TPUMECEH B IP0oOax MOYBBI

14. Onpenenenne pH BOIHOM BBITSYKKHU MOYBBI, €€ KUCIIOTHOCTH U LEIOYHOCTH

15. Tloremienre KJIMMaTa ¥ BHICBOOOK/IEHHE Ta30BhIX THPATOB CO JHA OKEeaHa.

16. bynyume Matepuaisl Ui aBua-, MallliHO- U IPUOOPOCTPOCHHUS.

17. HoBble MaTepuasbl Ui COJIHEUHBIX OaTapei.

18. JIekapcTBa Ha OCHOBE PaCTUTENbHbIX IIPENapaToB

19. KonTpons KadecTBa TEXHUYECKOH BOJBI Pa3HBIX BHIOB B COOTBETCTBUU C METOAMKAMH IO
I'OCT.

20. Cozanue 1eKOpPaTUBHOW MITYKATYPKH.

21. [TurMeHTHI B U3IEIUSAX U3 CTEKIIA.

22. OtueHKa COCTOSHHSI BO3/ayXa paboueil 30HBI crenuaiucTa (TEeXHOIOra, CTPOUTENS U T.IL., C
y4eToM 00JacTh NpodecCUOHATBHON JIeSTENbHOCTH) B COOTBETCTBMM C HOPMAaTHBHBIMU
JOKYMEHTaMH

23. XJ10p B ’KU3HM YEJIOBEKA

24 Wox B KU3HH 4yeoBeKa

25. BogoponomoOunu — miar B Oyayiiee



KPUTEPUU OLHEHKH

3.1. Kputepuu oueHKH YMEHH i BbINOJHEHUSI HPAKMUYUECKUX padom:

Kpurepuit Onenka B xKypHal
Bepnoe pemenne 51-100 % 3a4YTEHO
[IpaBunsHOe pemenue 0- 50 % HE3a4TECHO

3.2. Kpurepuu oieHKH pPe3yJIbTaTOB MEeCMUPOBAHU:

Kpurepuit Onenka B xKypHal
He menee 90% npaBuiIbHBIX OTBETOB 5
70-89% mpaBUIBHBIX OTBETOB 4
50-69% npaBUIBHBIX OTBETOB 3

3.3 Kpurtepuu oueHKH 3HAHUI IyTeM YCHMHO020 U )POHMATILHO20 ORPOCA:

OueHka 5 (omauuno) BBHICTABISICTCS CTYICHTaM, OCBOMBIIUM BCE IPEIYCMOTPCHHBIC
npodeccuoHanbHble U 001Me KOMIETEHIIMHU, OOHAPYKUBIIMM BCECTOPOHHEE, CHCTEMAaTHYECKOe U
riy0OKOe 3HaHWE Y4eOHO-TIPOTPaMMHOIO Marepuaia, YMEHHE CBOOOIHO BBHINONHATH 3a/laHUS,
MPEyCMOTPEHHBIE MPOTrPaMMOM, YCBOMBIIMI OCHOBHYKO M 3HAKOMBIA C JONOJHUTEIbHOU
TUTEPaTypoil, peKOMEHJOBAHHON MPOrpaMMOil, MPOAEMOHCTPUPOBABIIUM YMEHUE MPUMEHSThH
TEOPETUYECKHIE 3HAHUS ISl PEIICHHsI MPAKTHYECKUX 3a7a4, YMEIOIUM HaXOIUTh HEOOXOIUMYIO
nH(OpPMALIMI0O M HCHOJB30BaTh €€, a TaKKe YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX IOHSTHIM
IVCLUUIUIMHBL, TPOSIBUBIIUM TBOPYECKHE CIIOCOOHOCTM B TIOHUMAaHHWU, W3JIOKEHUH U
HCIOJIb30BaHUU Y4EOHO-TIPOrPaMMHOTO MaTepHaa.

Ouenka 4  (Xopowio) BBICTABISECTCS ~ CTYJIEHTaM, OBJIQJICBIIUM  OOIMIMMH U
npoeCCHOHATLHBIMU  KOMIIETEHIMAMH, IPOJAEMOHCTPUPOBABILIUM XOpollee 3HaHHWE Y4eOHO-
MIPOrpaMMHOT0 MaTepHualla, YCHEIIHO BBIMOIHSIIOMIMM MIPEIYCMOTPEHHbIE B IPOrpaMMe 3a/1aHus,
YCBOUBILIUM OCHOBHYIO JIMTEPATypy, PEKOMEHJIOBaHHYIO B IIPOrpaMMe, a TaKXe I10Ka3aBIIMM
CHUCTEeMAaTUYECKUN XapakTep 3HaHUM MO JUCIUIUIMHE, CIIOCOOHBIM K MX CaMOCTOSITEIbHOMY
MIOTIOJIHEHUIO U OOHOBJICHHIO B XOJ€ JanbHeimed ydeOHOH paboThl M MpodeccHOHATIbHON
NeSITEIbHOCTH.

Onenka 3 (yooenemeopumenvHo) BBICTABISAECTCA CTyJIEHTaM, OOHApY)XMBIIUM 3HaHUE
OCHOBHOTO y4€OHO-TIPOIPaMMHOTO Matepuaia B o0beMe, HE0OXO0IMMOM JIJisl TalibHEHIeld yueOnl
U TpejcTosuied paboThl MO CHEUUANbHOCTH, CHPABISAIOIIEMYCS C BBIOJHEHMEM 3aJlaHHi,
MPEyCMOTPEHHBIX TMPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIUTEpPaTypoOil, PEKOMEHIOBAaHHOM
IIPOrpaMMOi, JONMYCTHBIIMM IOTPEIIHOCTH B YCTHOM OTBETE W IPH BBINOJHEHUU 3aJaHUN, HO
o0aarouM HeOOXOAUMBIMU 3HAHUSIMU JJI UX YCTPAHEHUS 10J] pyKOBOJCTBOM IMPENOIaBaTENs.
O6mmme u mpodeccuoHaTbHbIE KOMIETEHIIMH Yy TaKUX CTYJIEHTOB C(HOPMHUPOBAHbI JHOO
cOpMUPOBAHbl YAaCTUYHO M HAXOATCS Ha cTaaud (OPMHUPOBAHUS, HO MOJ PYKOBOJICTBOM
npernoiaBaTens Oy1yT HOJTHOCTHIO CPOPMUPOBAHBI.

Ouenka 2 (HeyooenemeopumenbHo) BHICTABISIETCS CTYIEHTaM, OOHAPYKUBIIUM IIPOOEIbI B
3HaHUSX OCHOBHOTO Y4e€OHO-TIPOTPaMMHOIO MaTepHaia, JONYCTUBIIMM HPUHIHUIHAIbHbIE
OMOKM B BBIIOJHEHUM MPEAYCMOTPEHHBIX @pOrpaMMoi 3aJaHui, eciu ooumue u
npodeccuoHaIbHbIe KOMIIETCHIIMU He c(hOpMUPOBaHBI, BUbI MPO(ECCHOHANBHON IEATETbHOCTH
HE OCBOEHBI, €CJIM HE MOTYT MPOJOJDKUTh OOy4YeHHE WM NPUCTYHNUTh K MpodecCHOHaTbHOU
JESTeIbHOCTH 10 OKOHYaHWU TE€XHHKyMa 0€3 JOMOJIHMUTENbHBIX 3aHATHI MO COOTBETCTBYIOIIEH
JTUCIUIIINHE.

3.4 Kputepuu olleHKH 3HAHU MyTeM RUCbMEHHO20 ORPOCA:

Onenka 5 (omauuno) BHICTABISAETCS CTYACHTAM, OCBOMBLIMM BCE IPEAYCMOTPEHHBIE
npodeCCHOHANIBHBIC M O0IIMEe KOMIETSHITNH, OOHAPYKUBITUM BCECTOPOHHEE, CUCTEMATHIECKOE
U IIIy0OOKOe 3HaHWE Y4eOHO-TIPOrPaMMHOI0 MaTeprana, yMEHUEe CBOOOIHO BBIMOIHATH 3aJaHUS,
MPEyCMOTPEHHBIE TPOTPAMMOM, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIH C JIOMOJHUTEIBHOU



JIUTEPATYpPOU, PEKOMEHIOBAHHONW IPOrPAMMOMU, MPOAEMOHCTPUPOBABIIUM YMEHHE IIPUMEHSATH
TEOPETUYECKHE 3HAHUSA Ul PEILeHHs] MPAKTUUECKUX 3a/1a4, YMEIOIUM HaX0IUTh HEOOXOJUMYIO
UHPOPMALIMIO M HCIONB30BaTh €€, a TAaKXKE YCBOMBIIMM B3aMMOCBS3b OCHOBHBIX IOHSITHN
JUCLUIUIMHBL, MpPOSBUBLUIMM TBOPYECKHE CIIOCOOHOCTH B IOHMMAaHUM, MW3JIOKEHUM U
UCIIOJIb30BaHUH YUE€OHO-TIPOTPaMMHOI0 MaTepHara.

Onenka 4 (xopowto) BBICTABISACTCA  CTYJAEHTaM, OBJAACBIIMM  OOIUMH |
npoeCCHOHATBLHBIMI KOMIIETCHIIMSIMU, MPOAEMOHCTPHPOBABIIUM XOpOIlee 3HAaHUE y4deOHO-
IPOrpaMMHOI0 MaTepuaa, yCHEeIHO BHIIOIHIOINM IPEeAYCMOTPEHHbIE B IPOrpaMMe 3aJaHus,
YCBOMBILKMM OCHOBHYIO JIMTEpATypy, PEKOMEHJOBaHHYIO B IpOrpamMMe, a TaKK€ IOKa3aBIIUM
CHUCTEMaTHUYECKHI XapakTep 3HaHUH IO JUCLUIUIMHE, CIOCOOHBIM K HX CaMOCTOATEIbHOMY
MOTIOJTHEHUIO M OOHOBJICHHIO B XOJ€ JalibHEHIIel y4eOHOl paboThl M mpodeccHoHATBHON
NESITEbHOCTH.

Onenka 3 (yooenemeopumensvHo) BHICTABISCTCA CTyAEHTaM, OOHAPYXHUBIIUM 3HAHUE
OCHOBHOI'0 Y4eOHO-TIPOrpaMMHOI0 MaTepHaja B 00beMe, HE0OX0IMMOM ISl JasibHeHel yueObl
U TOpeacTodieil paboThl MO CHEHUAIBHOCTH, CHPABISIOLIEMYCS C BBIIOJHEHHEM 3a/laHui,
IPEIYCMOTPEHHBIX HPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JUTEpaTypoH, pEeKOMEHJIOBAHHOU
IPOrpaMMOi, TOIMYCTUBIINM MOTPEIIHOCTH B YCTHOM OTBETE W IPHU BHIIOJHEHUM 3aJaHUM, HO
00J1aJar0IUM HE0O0X0AMMBIMU 3HAHUSMH JUISl UX YCTPAHEHUS 1101 pyKOBOJICTBOM ITPETO1aBaTels.
Ob0mme u npodeccHoHaIbHBIE KOMIIETEHIIMH Y TaKUX CTYACHTOB C(OPMHPOBAHBI JHOO
c(hOpMHPOBAaHbl YAaCTUYHO W HAaXOJATCS HAa CTajuu (OPMHUPOBAHMS, HO IOJ PYKOBOJCTBOM
npernoaBaress OyIyT HOTHOCTHIO ChOPMUPOBAHEI.

Onenka 2 (neydoenemeopumenvno) BbICTABISCTCA CTYJICHTaM, OOHAapYKUBIIUM
npoOensl B 3HAHUSAX OCHOBHOTO  y4eOHO-IPOTPaMMHOIO — Marepuajia, JIOMYyCTHBIINM
OPUHIUNKAIbHBIE OIIMOKM B BBIIOJHEHUU IPETyCMOTPEHHBIX NPOrpaMMON 3ajaHuil, eciu
obmue u npodeccHoHANbHBIE KOMIIETCHIMHM HE C(HOPMHUPOBAHBI, BUABI MPOQGECCHOHATHLHON
NeSITeIbHOCTH HE OCBOEHBI, €CIM HE MOTYT MpOAOKUTh OOydyeHHe WM TNPUCTYNHUTh K
po(hecCHOHANBHOM 1eATENbHOCTH 10 OKOHYAHUN TEXHUKyMa 0€3 TOTIOIHUTEIbHBIX 3aHATUH T10
COOTBETCTBYIOIEN AUCLMILINHE.

3.5 Kputepun oneHuBaHus JIa00PATOPHBIX padoT

Onenka «5» cTaBUTCS, €CIIM Y4YAlUICS BBHINOJHSAET pabOTy B IOJHOM OOBEME C
coONrofieHMeM HEO0OXOAMMOM TOCJIEeI0BAaTEIbHOCTH IPOBEJACHUSI OIBITOB U HU3MEpPEHUM;
CaMOCTOSITENILHO U PAallMOHATILHO MOHTUPYET HE00X01MMOoe 000pyI0BaHNE; BCE ONBITHI IPOBOJIUT
B YCIIOBHSIX M pEXHMMaX, 00eCIeUnBAIONINX MOTyYSHHE MPABHIBHBIX PE3yJbTaTOB U BBHIBOJIOB;
cobmoiaer TpeOOBaHUS MpaBUI O€30MACHOCTH TPYAa; B OTUETE€ IMPABWIBHO U AKKYypaTHO
BBINOJIHSAET BCE 3alMCH, TaOMUIBI, PUCYHKH, YEpPTEXH, TpapUKH, BBIYUCICHHS; MPaBUIBHO
BBITOJIHSIET aHAJINU3 MTOTPELITHOCTEH.

Ouenka «4» CTaBUTCS, €CIIM BBINOJIHEHBI TPEOOBaHUSA K OLIEHKE «5» , HO OBIJIO JOMYIIEHO
JIBa - TPU HEJIOUETa, HE OOoJiee OJTHON HEerpyOol OMIMOKM U OJTHOTO HEI0UETa.

Ouenka «3» CTaBUTCS, €CJIM padOTa BBHIITOJTHEHA HE MOJTHOCTHIO, HO 00HEM BBIMTOJTHEHHOMN
YacTH TaKOB, ITO3BOJISIET MOIYYUTh PAaBUIIBHBIC PE3YIIbTATHl H BEIBOBI: €CIIH B XOJI€ IIPOBEICHHS
OTbITa U U3MEPEHUI ObUIN JOMYIIEHBI OIHUOKH.

Ounenka «2» CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO U 00BEM BBINOJIHEHHON
qacTH paboThl HE MO3BOJSIET CHENaTh NPABMWIBHBIX BBIBOJOB: €CIH OINBITHl, H3MEPEHHUS,
BBIYUCIICHHSI, HAOJI0ACHUS TIPOU3BOIMIINCH HEMTPABUIIBHO.



