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1. TACHIOPT

Ha3nayenue:
KUM mnpennazHaueHbl JUIsi KOHTPOJS W OICHKH pE3YJIbTAaTOB OCBOCHHUS Yy4eOHOTO
npeameta npoduist ooydenus OYIIL. 06 Xumus no criennanbHocty 40.02.04 FOpucnpyaeHuus
YpoBeHb MOATOTOBKHU: POPHUIHHBII

yMeHI/lﬂ, SHAHUA U KOMIICTCHIHSA, NNOAJC/KAIMEC TPOBECPKU:

Ne HanmenoBanme MeToa KOHTPOJIsI Oo6ume
KOMIIETEeHI[UH
Ymenus:
Y1 | ananm3upoBarts 3a1a4y u/uiau npodiemy u | Bemonnenune mnpaktuueckux | OK 01
BBIJIETISITH €€ COCTaBHbBIC YaCTH; 3aJlaHuH, pelieHue
Y 2 | BbIABIATH U 3 (HEKTUBHO UCKATH CUTYallMOHHBIX 3a]1a4, OTBETHI
UHPOPMALINIO, HEOOXOJUMYIO IS Ha  TECTOBbIE BOIIPOCHI,
PEIICHUS 3a/1a4i W/WUIH TIPOOJIEMBI; nmabopaTOpHbIE HAOIIOCHUS U
Y 3 | peanu3oBBIBaTh COCTABICHHBIN TUIaH HKCIIEPUMEHTHI c
HCIIOJIb30BaHUEM nabopa-
TOPHOTO obopynoBaHus,
obpaboTka AHHBIX
1a60paTOPHOTO JKCIIE-
pUMeHTa
V4 OTpEeIeIATh HEOOXOAUMBbIC HCTOUYHUKH OK 02, OK 09
uHpOpMaLNH;
AR IJIAHUPOBATH MPOLIECC ITOUCKA;
Y6 | cTpyKTYpHPOBATE IONyHaeMyto YcTHOE / MHUCBMEHHOE H3J0-
HHpOpMALIHIO; KeHHe WH(OpMAINH, WILTIOC-
Y 7 | BeLEenATh HauOoJiee 3HaYNMOE B TIEpeUHe TpHpOBaHHe / BU3yaNM3aLus
HHpOpMALHHL; M3Y4YEHHOTO Marepuaia B
Y8 | opopmisTh pe3ynabTaThl MOUCKA, | nasmyraHpIx bopmax c
HpI/IMeHSITBU CPENCTBA MH(YOPMAIMOHHBIX | poponooma o HdPOBHIX
TEXHOJIOTHIt TUTS PEIICHHS | yyervMEHTOB M CepBHCOB.
NpOdeccHOHANBHBIX 337124 TemaTnueckoe 00CYyXKIEHHE,
Y 9 | ucnonap3oBaTh COBPEMEHHOE KOMMEHTHpOBaHHE.
IpOrpaMMMHOE oOecrieueHue
Y 10 | ucnonp3oBaTh  pa3nuuyHble HU(PPOBBIE
CpeAcTBa Uil pemeHus npodeccuoHab-
HBIX 3a71a4.
VYV 11 | opraHu3oBbIBaTh pabOTy KOJIJIEKTHBA U OK 04
KOMAHJIEL: Bxurouenue oOyuarommxcs B
v CUTyalldid KOMMYHHKAIIUU |
V 12 | B3auMOeHCTBOBATh c KOJIJI€TaMHu, .
B3aMIMOJICHCTBHUS TI0 BOIIPOCY
PYKOBOJICTBOM, If.]'II/IeHTaMI/I BoOXOME | s —
npodheccCuoHaTbHON NeSTENbHOCTH.
Y 13 | cobmogate  HOpMBI  dKojorudeckoi | [Touck, cOop, CTpyKTypupo- OK 07
0e30ImacHOCTH BaHHUE, CHCTeMaTH3aIUs
nH(OPMAIIAH 110 33TAHHBIM
Kkputepusm. Micnons3oBanue
M3y4EeHHOTO MaTepuaia B
HOBBIX cuTyauusx. [lepenoc
Croco00B pelIeHus] TUTOBBIX




3aJ1a4 Ha JesITeIbHOCTD B
OKpYXalollleu cpee.
MoaenupoBaHue NpoOLECCOB B
OKpYXKarollel cpesie Ha OCHO-
B€ U3YUYEHHOT0 MaTepHalia.

3HaHus:

31 aKTyaJdbHBI  mpodeccnoHanbHbIM W | BeimmonHnenune mnpaktudeckux | OK 01
COLIMAIBHBIM ~ KOHTEKCT, B KOTOPOM | 3aJIaHHU, pelieHue
NPUXOIUTCS pabOTaTh U JKUTh; CUTYaIlMOHHBIX 33/1a4, OTBETHI

32 OCHOBHbIE€ HMCTOYHHKM HWH(OPMALMU U | Ha TECTOBBLIE BOIIPOCKI
pecypchl JUIsl PEeUIeHUs 3a/1a4 U Ipo0ieM
B MPO(eCcCHOHANTBHOM W/WIIN COIMATBHOM
KOHTEKCTE;

33 CTPYKTYpY ILIaHa JUIsl peIleHus 3a/1a4;

34 MOPSAIOK OLIEHKU Pe3yIbTaTOB PEIlCHUs
3aja4 podeccuoHaNbHOM e TeNbHOCTH

35 npueMbl CTpyKTypupoBanus wuHpopma- | [Touck, mombop, wusydenue | OK 02
1UY; MaTepuaia B

36 dopmMar  obopmiIeHHS ~ pe3yabTaTOB | HHPOPMALMOHHBIX pecypcax
NOWCKa UHPOPMALIUU pa3Horo Xapakrepa

(TeyaTHBIMU U SJIEKTPOHHBIMH
U3JIaHUSIMH, UHTEpHET-
caiitamu, 0a3amMu JaHHBIX).
[TepBruunas o0paboTka
uMerolLIeics uHdopManuu
(BBLOCIIEHUE OCHOBHOTO,
CpaBHEeHME, Kiaccudukaius,
WHTEPIIPETAINSI, COCTABIICHUE
TaOJIUI], MOATOTOBKA TEKCTOB
U MHBIX (OPMATOB INpE/CTaB-
JIeHUs pe3yJbTaToB, MOJBE/E-
HUE UTOTOB 10 MPOYHTAH-
HOMY).

37 OCHOBBI IIPOEKTHOM IEATEIBHOCTU [Ty6nmunoe npexncrasiaenue u | OK 04
rpynmnoBoe o0cyxieHne
pe3yabTaToB paboThI.
Jluckyccust Ha JIMYHOCTHO H
MPOPECCUOHAIIBHO 3HAYHMBIC
TEMBI

38 nmpaBujia HKOJOTHYECKON Oe3omnacHocTH | Bribop u obocHoBanue | OK 07
pu BEJICHUH pohecCHOHATBLHOM | cIOCO0OB  peleHus  3ajad,
JeSITeIbHOCTH IIPOTHO3UPOBAHUE

IOCJIEACTBUN CBOUX JEUCTBUM
Ha OCHOBE HMEIONTNXCS
TAHHBIX




2. OHEHKA OCBOEHUA JNCHUIIJIMHBI

2.1. ®opMbI U METOAbI OLIEHMBAHUS
[IpenMeToM OLIGHKH CIIy’KaT YMEHUS U 3HaHHS 1O JUCHUILUIMHE
HarpasJIeHHbIC Ha (HOPMUPOBAHHE OOIIMX KOMIETECHIIUH.

OVYIIL. 06 Xumus,

DJieMeHT y4eOHOoM
AUCHUILIUHBI

MeTtoabl KOHTPOJHA

IIpoBepsiembie
Y, 3, OK, IIK

Pa3nea 1. OcHOBBI CTPOEHHUS BellecTBa

Tema 1.1 Ctpoenne aToMOB
XUMHUYCCKUX DJIECMCHTOB U
MPUPOIa XUMHUECKOH CBSI3U

1. Tect «CtpoeHre aTOMOB XUMHYECKHUX
JJIEMEHTOB W MPUPOAA  XUMHUYECKOU
CBSI3HY.

2. 3ajayn Ha COCTaBIIEHUE XMMHYECKUX
dbopMyll  IBYXaTOMHBIX  COCAMHCHHU
(okcuaoB, cynbGUI0B, TUIPUIOB H T.II.).

OK 01
V1,V 2,V¥3
31,32,33,34

Tema 1.2 Ilepuoanueckuii
3akoH u Tabmuna J[.1.
Menneneesa

[IpakTHKO-OpHUEHTUPOBAHHBIE

TEOPETUUECKHE 3a/1aHus Ha
XapaKTepU3alul0 XUMHUUECKUX 3JIEMEHTOB:
«Metauinyeckne /  HEMETAJUTMYECKHUE
CBOMCTBA, JJIEKTPOOTPHULATEIBHOCTE U
CPOJACTBO K 3JIEKTPOHY XMMHUYECKHX
JJIEMEHTOB B COOTBETCTBHE C  HX
OJICKTPOHHBIM CTPOCHUEM H IIOJIOKCHUCM
B IEPUOAMYECKON CHUCTEME XMMUYECKHX
anemeHToB .M. Menneneeray.

OK 01

OK 02
V1,V 2,V3,V4,
V5VY6,V7,
V8 VY9V10
31,32,33,34,

35,36

KonTponbnas padora 1
«CTpoeHne BemiecTBAa M XMMHYECKHUE
peaxIum»

Pazgen 2. Xumnueckue
peakuuu

Tema 2.1 Tumnsl XUuMAYECKUX
peakuui

1. 3agaun Ha COCTaBJIEHUE YpPaBHEHMM
peakuuii:

— COEJIMHEHMs, 3aMELICHMs, Pa3JI0KEHHUS,
oOMeHa M  peaklui ¢  ydacTtuem
KOMIUIEKCHBIX COEJMHEHUI (Ha mpumepe
THJIPOKCOKOMIUIEKCOB ~ aJIOMHHHMS U
LIUHKA);

— OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¢ HCHOJB30BAHHMEM  METoja
3JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX COEeIMHEHHH
(Ha mpuMepe THIPOKCOKOMIUIEKCOB ITMHKA
U QJIIOMUHHUS).

2. 3amaum Ha pacyeT KOJWYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa peakuuu
COCIMHEHMS, MAacCOBOM HIH OOBEMHON
JOJMM  BBIXOJA  TPOAYKTa  PEaKIUuu
COEMHEHUS oT TEOPETUYECKH
BO3MOYKHOTO;  OOBEMHBIX  OTHOUIICHUH

OK 01
V1,V 2,¥3
31,32,33,34




ra3oB; KOJUYECTBEHHBIX XapaKTEPUCTHK
UCXOJHBIX  BEHIECTB M INPOIYKTOB
peakiuu; Macchl (00beM, KOJHYECTBO
BEIIIECTBA) MPOJYKTA PEaKLUH, €CIH OIHO
U3 BEUIECTB JaHO B BUJAE pacTBOpa C
OIPEIEIICHHOU MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA.

Tema 2.2
DNeKTpoNIUTHYECKAs
JUCCOLMAIUS M MOHHBIN
oOMeH

1. 3aganus Ha COCTaBJIEHUE
MOJICKYJISIPHBIX M HOHHBIX peakuuil ¢
y4acTHEM OKCHUOB, KHUCJIOT, OCHOBAaHUU U
COJICM, MOHHBIX pEaKUM THUAPOIU3A
coJiei, YCTaHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEJbI.

2. JlaGopatopHas pabora «Peakiuun
TUAPOIU3AY.

OK 01
V1,V 2,¥3
31,32,33,34

Paznen 3. Crpoenne wu
CBOIICTBA HEOPTaHHUYECKHUX
BeleCTB

KonTpoabHasi padora 2
«CBOICTBA HEOPTrAHMYECKHUX BELIECTB)

Tema 3.1 Knaccudukanms,
HOMEHKJIATypa U CTPOCHHUE
HEOPraHUYECKHUX BEIECTB

1. Tecr «Homenknarypa u Ha3BaHHE
HEOPTaHMYECKHUX BEIICCTB HCXOMS HM3 HUX
XUMHUYECKON (OpMYIbl WM COCTaBJICHHE
XUMHYECKOH  (QOpMyIBl  UCXOAS U3
Ha3BaHMs BEILIECTBA I10 MEXIYyHapOJIHOU
WM TPUBUAIBHON HOMEHKIIAType».

2. 3agayn HaA pacyeT MacCOBOM JONHU
(maccer) XAMHUYECKOTO 3JIEMEHTA
(coeauHeHusT) B MOJIEKYJe (CMECH).

3. [IpakTuueckue 3a/IaHUs o
KJ1acCU(UKALINH, HOMEHKJIaType u
XUMHYECKUM (OopMylilaM HEOpPraHUYeCKUX
BELIECTB PA3JIMYHbBIX KJIACCOB.

4. [IpakTnueckue 3aJaHus Ha
ompefeNieHue XUMHYECKOH aKTHBHOCTHU
BEIIECTB B 3aBUCUMOCTH BHJIa XUMUYICCKOM
CBSI3M M TUTIA KPUCTAJUTMICCKOMW PEIICTKH.

OK 01
V1,V 2,V¥3
31,32,33,34

Tema 3.2 duzuko-
XUMHYECKHUE CBOWCTBA
HEOPraHUYECKHUX BEIECTB

1. Tect «OcobGeHHOCTH XHMHYECKUX
CBOMCTB OKCHJOB, KHCIJIOT, OCHOBaHHI,
aM(pOTEPHBIX TUIPOKCUJIOB U COJIEH».

2. 3amaHus Ha COCTaBJIEHUE YpaBHEHUM
XUMHUYECKHX  pEaKUud C  y4acTHEM
MPOCTBIX M CIOXKHBIX HEOPTaHUYECKUX
BELIECTB: OKCHJIOB METAJNIOB, HEMETAIIOB
u aMdoTepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHHUH H
aM(OTEpHBIX THJIPOKCHJIOB,
HEOPraHUYECKUX coJiei,
XapaKkTepU3yloIlIUX WX  CBOWCTBA U
COCOOBI OTYYEHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIE

OK 01

OK 02

OK 01

OK 02
v1,¥ 2,¥V3,V4,
Y5V6,V7,
V8 VY9V10
31,32,33,34,

35,36




TEOpEeTHUYECKHE 3aJaHusl Ha CBOWCTBA HU
MOJIy4eHHE HEOPTaHUYECKUX BEIECTB.
4. Jlaboparopnas pabora «CBoiicTBa
METAJIJIOB U HEMETAIIJIOBY.
Tema 3.3 IlpousBoxactBo | IIpakTuKo-OpHeHTHPOBAaHHBIE 3aJaHUS 10 OK 01
HEOPraHMYECKUX BEIIECTB. | COCTABICHUIO XUMHUYECKMX pEaKkUui ¢ OK 02
3HauyeHHEe M HpUMEHeHHe B | YIACTHEM — HEOPraHMYECKUX — BEIICCTB, OK 01
6BITY M Ha IIPOM3BOJICTBE HCIIOB3YEMBIX I UX HACHTHU(PUKAINHN U OK 02
MIPOMBIIIIJICHHBIX CIIOCOOOB MOTYUYCHHSI. V1,V 2,VY3, V4,
Y5V6,V7,
Y8 VY9V10
31,32,33,34,
35,36
Pasnen 4. Crpoenne u | Kourpoasnas padora 3
cBoiictBa  opraHuveckmx | «CTpO€HHE M CBOHCTBA OPraHUYECKUX
BellecTB BEIIECTB
Tema 4.1 Knaccudukanms, | 1. 3agaHusi Ha COCTaBJICHHE Ha3BaHUM OK 01
CTPOEHHE M HOMEHKIJIATypa | OPTaHUYECKUX COCJIMHEHUH mo| Y1,¥Y2,V3
OPraHUYECKUX BEIIECTB TPUBHAJIBHOM  uiaum  MexayHaponHoi (31,32,33,34
CHUCTEMATHUYECKON HOMEHKJIATYype.
2. 3agaHus Ha COCTaBIIEHHE IMIOJIHBIX H
COKpAIICHHBIX  CTPYKTYPHBIX  (OpMYII
OpraHUYECKUX BEILIECTB OT/IENbHBIX
KJIACCOB.
3. 3ajmaun Ha ompezaeneHue MpocTeien
(GopMyIJIBI  OpraHWUYEeCKOW  MOJICKYJIBI,
HCXOJS U3 DJIEMEHTHOro cocTana (B %).
Tema 4.2 CpoiicTBa | 1. 3agaHusi Ha COCTaBJIEHHME YpaBHEHHM OK 01
OPraHWYECKHUX COCIMHEHUM | XMMMYECKUX  pEeakluil ¢  y4acTHEM OK 02
OpraHMYECKUX BEIIECTB Ha OCHOBaHMM ux Y1,V 2, V3,V 4,
COCTaBa M CTPOCHUSI. V5V6,V7,
2. 3anmaHus Ha cocTaBieHue ypaBHeHu# | Y 8, Y 9,V 10
XUMHUYECKHUX peakuui, wumoctpupyomux (31, 3 2, 3 3, 3 4,
XUMUYECKHE  CBOMCTBA C  y4E€TOM 35,36
MEXaHU3MOB MPOTEKAHUS JTAHHBIX PEAKITUN
U TEHETUYECKOW CBSI3M OPraHUYeCKHX
BEILIECTB PA3HBIX KJIACCOB.
3. PacuerHble 3amauM MO ypaBHEHUSIM
peakuuii ¢ y4yacTUEM OPraHUYeCKHUX
BEILIECTB.
4. JlaboparopHass pabora «llomyuenue
STUJIEHA U U3YUYE€HUE €0 CBOUCTBY.
Tema 4.3 Oprannueckue | [IpakTHKO-OpHEHTHPOBAaHHBIE 3aJaHUS 10 OK 01
BellleCTBa B | COCTaBJICHHI0 XHMHWYECKHX pEAKIUN C OK 02
KU3ZHEIESITeIIbHOCTU y4acTHEM OpraHuYeCKUx BemlecTs, Y1,VY 2, V3,V 4,
yenmoBeka. [Ipou3BOACTBO M | HCMIONIB3YEMBIX JJIsi MX UAeHTUUKauu B | Y 5, Y 6,V 7,
MPUMEHEHHE OPraHuYecKUX | OBITY M MPOMBIIIEHHOCTH. V8 VY9V10
BEILIECTB B 31,32,33,34,




MPOMBIIIUIEHHOCTH 35,36
36
Pa3nea 5. Kunernueckne u | Konrposabnas padora 4
TepMOMHAMHUYECKHe «CKOpOCTh ~ XMMHUYECKOM  peakuud u
3aKOHOMEPHOCTH XUMHUYECKOE PaBHOBECHUE
NPOTEKAHUSI XHUMHYECKHX
peakuuii
Tema 5.1 Kunernueckue | 1. JlaboparopHas paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTH — «Omnpenenenue 3aBUCUMOCTH CKOPOCTH OK 02
MPOTEKaHUs  XMUMHYECKHUX | PEaKUMU OT KOHLEHTpauuu pearupytrommx y1, VY 2, V3,V 4,
peakuuit BEILIECTBY; V5V6,V7,
— «Omnpenenenue 3aBUCUMOCTH ckopoctu | ¥ 8, Y 9,V 10
pEaKUU OT TEMIIEPATYPhI». 31,32,33,34,
2. [IpakTuKO-OpHEHTUPOBAHHbIE 35,36
TEOPETUYECKHE  3aJaHMsl Ha  aHAJIU3
(akTopoB, BIMSIONIMX HAa HW3MEHEHHE
CKOPOCTH XUMHUYECKOU PEaKIIHH.
Tema 4.2 Tepmoaunamu- | 1. 3amaum Ha  pacyeTbl  TEIUIOBBIX OK 01
YECKHUe 3aKOHOMEPHOCTH | 3PHEKTOB  XUMUYECKHUX  peakiuii u OK 02
MPOTEKAaHUA  XHUMHYECKHUX | OTpeeIeHUE THIIA peakiumn (mo ¥1,¥Y 2,V3,V4,
peaxIui. PaBHOBecue | TerIOBOMY s dekry: 9K30- ul y5ve Vv,
XUMHYECKUX peaKIui SHAOTEPMHUUYECKUE). V8,VY9V10
2. Ilpaktuxko-opueHtupoBanubie 3amanus (31,32, 3 3, 3 4,
Ha npumeHenue npunuuna Jle [artense 35,36
JUISL HAXOKJICHUSI HAIPABIICHUSI CMEIICHUS 6
paBHOBECHSI XHMHUYECKOW pEaKIuu |
aHanu3  (akKToOpoB,  BIMSIONIMX  Ha
CMeIlleHNEe XUMUYECKOTO PaBHOBECHSI.
3. JlaGopatropHass paborta «M3yueHue
BIUSHUS  pa3jNYHbIX  (AKTOPOB  Ha
CMEUIEHUE XUMHUYECKOTO PABHOBECHUS».
Pasnen 6. Jucnepcubie | KoHTpOsbHas pabora o TeMe
CHCTEMBI «JlucnepcHble CUCTEMBI»
Tema 6.1 [lucnepcusle | 1. 3a1aun Ha IPUTOTOBIEHUE PACTBOPOB. OK 01
cucreMbl ®  (akTOpHl HX | 2. IIpakTHKO-OPHUEHTHPOBAHHBIE OK 02
YCTONYHBOCTH pacueTHble 3aJaHUsl Ha  JIUCIIEPCHBIE Vi
CUCTEMBI, HCIOIb3yeMble B OBITOBOW U 32
MIPOU3BOICTBEHHOM NEeATEILHOCTH 33
YeoBeKa. 34
36
Tema 6.2 HWccnenosanue | JlaboparopHas padoTa (Ha BEIOOD): OK 01
CBOICTB nucnepcupix | — [IpUrorossenue pacTBOpoB;
CHCTEM — WccnenoBanne AUCIIEPCHBIX CUCTEM.

Pasnen 7. KavecTBeHHBbIE
peakuuu o0HapyKeHUs
OpPraHn4e€CKux n

HEOPraHu4eCKMX BeIeCcTB

1. JTaboparopHas paboTa (Ha BIOOp):

— AHaIMTHYECKUE peakMy KaTHOHOB [-VI
TpymIL;

— AHaIMTUYECKHUE peaKluy aHUOHOB.

2. IlpakTHueckne 3aaHusl Ha COCTaBJICHHE




ypaBHEHUH peakuuii 0oOHapyKeHUS
KaTuoHOB [-VI rpynn v aHWOHOB, B T.4. B
MOJICKYJISIPHOM U MOHHOHU (opMax.

Tema 7.1 Oo6napyxenue | 1. JlaboparopHas padota (Ha BbIOOp): OK 01
HEOPraHMYECKUX KATHOHOB | — AHAINTHYECKUE peakuuu KaThioHoB I-VI | V1,V 2, V3
Y aHHOHORB TPy 31,32,33,34
— AHaTMTUYECKHE PEaKuu aHUOHOB.
2. IlpakTrueckue 3a1aHus Ha COCTaBJICHHE
ypaBHEHUH peakuuii OOHapyXEeHUs
kaTuoHOB [-VI rpynn v aHWOHOB, B T.4. B
MOJICKYJISPHON ¥ MOHHOU (popmax.
Tema 7.2 OOnapyxenue | 1. JlJaboparopHas pabota (Ha BBIOOp): OK 01
OpraHUYECKUX BemecTB | — KayecTBEHHbIE peaklUu Ha OTIEIbHBIC OK 01
OTHENBbHBIX  KJIAaccoB ¢ | KJIAaCChl OPraHUYECKUX BELIECTB, V1,V 2,V3
HCHOME30BAHNEM — KauectBennsiii ananu3 oprannueckux (31,32,33,34
KAYECTBEHHBIX PEAKIIHA COeTMHEHU N o (GyHKIIMOHATBHBIM
rpymmnam.
2. [IpakTuueckue 3a1anus Ha COCTABIICHUE
KAueCTBEHHBIX pPEaKIuil  OOHapyKEeHUS
OpPraHUYECKUX COCAUHEHUN.
Pazgen 8. 3amura Kerca OK 01
Xumus B OBITY u | Bo3MOXXHEBIE TEMBI KEHCOB: OK 02
IPOU3BOICTBEHHOI 1. [Toremienune KJIMIMaTa u OK 04
esITeTbHOCTH Ye/I0BeKa BBICBOOOJK/IEHHE Ta30BbIX THIPATOB CO JTHA OK 07
OKeaHa. V1,V 2,V¥3,V4,
2. byayumme wMarepuansl s aBua-, | Y 5, Y 6,V 7,
MAIIWHO- ¥ IPHOOPOCTPOCHHUS. Y8 VY9Vi10,V¥
3. HoBele Marepuasibl s cojHeunbix | 11,V 12,V 13
OaTapeii. 31,32,33,34,
4. JlexapcTBa Ha OCHOBE pacTuTenbHBIX 35,36,37,38
MpemnapaToB.
Paznen 9 UccienoBanue m | 3amura y4e0HO-MCCIIEI0BATEIHCKOTO
XUMHYECKUI aHaJu3 | TIPOCKTa
00bexkTOB OHochepsl
Tema 9.1 OcHoBel | 1. JlaGopatopHas pabota  «OCHOBBI OK 01
1a00paTOpPHOIl TPaKTUKKM B | JaOOPaTOPHON MPAKTHKID). V1,V 2,V¥3
npodecCHOHATbHBIX 2. Tumossie pacuersi 1o Temaruke |31,32,33,34
1aGopaTOpHsIX JKCIEPUMEHTA.
3. 3agauM Ha BBIUKCIEHUE CPEAHETO
3HAUEHUS] JKCIEPUMEHTAIBHBIX JaHHBIX,
MOTPEUTHOCTH.
4. [IpencraBienue pEe3yIbTaToOB
JKCIIEpUMEHTa B  pa3au4Hoil  dopme
(Tabmuma, rpaduk, OTYET, JAOKIIAI,
MIpE3EHTALINS).
Tema 9.2 Xwumunueckuii | 1. Tect «CBONMCTBaA U COCTAaB BOILI. OK 01
aHam3 mpob BOBI 2. 3amanne «XHWMHYECKHH COCTaB BOJEHI, OK 02
THUI BOJIBI U CIIOCOOBI €€ MPUMEHEHUs» (C OK 07




HCIIOJIb30BAHUEM HOopMaTuBHBIX Y1,V 2, V3,V 4,
JIOKYMEHTOB). V5VY6,V7,
3. [IpakTuko-opuentupoBanssie Y 8, Y 9,V 10, V
TEOpEeTUUYECKHue 3a/lanus Ha cocTtaB Boabl U | 11, YV 12,V 13
crocoObl BBIpaKEeHHS KoHIeHTpauuid u (31,32,3 3,34,
rnepecyer KOHIICHTPALIUM (c35,36,37,38
HCIIOJIb30BAHUEM HOPMAaTUBHBIX
JIOKYMEHTOB).
4. JlaboparopHas paboTa Ha BEIOOD:
— OuncTKa BOJBI OT 3arpsI3HEHMUI;
— Onpenenennie pH Bogel u  ee
KHUCJIOTHOCTH;
— Omnpenenenue KECTKOCTH BOJBI U
CIOCOOBI €€ yCTpaHEHUSI.
Tema 9.3  Xumwnueckuit | 1. Tect «Oprannueckue u OK 01
KOHTPOITb KadyecTBa | HEOPraHMYECKUE BEILUECTBA, BXOALIME B OK 02
IIPOJIYKTOB ITUTaHMUs COCTaB IPOAYKTOB ITUTAHHUS». OK 07
2. Ilpaktuxo-opueHTupoBaHHble 3amaHus Y1,V 2, Y3,V 4,
10 KYJIMHAPHOU TEMaTHUKE. V5V6,V7,
3. JlaGoparopHas padota (Ha BBIOOD): Y8 Y9oVyl10,V¥
— OOnapyxeHue HHUTpaToB B mpoaykrax |11,V 12,V 13
MMUTaHUS; 31,32,33,34,
— WccnenoBanue nponykroB nurtanus Ha (35,36,37,38
HaJau4yue  YrJeBoJoB  (Myka, TBOpOT,
MOJIOKO, WOTYpT) Ha HaJIM4YUe YTIIEBOJOB
(kpaxmaJr, TJIFOKO3a, caxaposa).
Tema 9.4 Xwumunueckwmii | 1. Tect mo Teme «XUMHYECKHM COCTaB OK 01
aHaJIU3 MPOO IOYBBI HEOPraHUYECKUX U OPraHUYeCKHUX OK 02
yI100peHuit». OK 07
2. 3aganne «B3auMOCBSI3b COCTaBa IOYBHI,
THUTI TIOYBBI U €€ Ha3HAUCHUSY.
3. JJaboparopHast paboTta (Ha BBIOOp):
— O6napyxeHnue HEOPTraHUYECKHUX
npuMeceid B poOax MoYBHI;
— Omnpenenenne pH BOJHON BBITSXKKH
MOYBBI, €€ KUCIOTHOCTH U IIETOYHOCTH.
Tema 9.5 MHccrnenoBanue | YueOHO-UCCIENOBATENbCKUI  MPOEKT B OK 01
00BEKTOB OHOChEPHI obnactu UCCIIEI0OBAHUS 00BEKTOB OK 02
ouocdepsl. OK 04
Bo3MoKHBIE TEMBI IPOEKTOB: OK 07
1. HccnenoBanue coctaBa MHHEpAIbHON Vi
BOJIBI n pEKOMEHTalNu 1o ee 32
HCIIO0JIb30BAHHUIO. 33
2. UccnenoBanue pa3pylIaIIero 34
JNEUCTBUSA MIPUPOTHOMN BOJIbI Ha 36
CTPOUTENbHBIE MaTePHAIIBI.
3. CocraBnenune IPOEKTa
[IBETHUKA/Oropo/ia/caia B 3aBUCUMOCTH OT
cocTaBa MPOaHATU3UPOBAHHBIX TIOYB.




4. CocraBieHue  cOaTaHCHPOBAHHOTO
MEHIO Ha JIeHb (HEIEeI0) B 3aBUCUMOCTHU
OT COJEpKAHHUS XHUMHYECKHUX MaKpo U
MHKPOIJIEMEHTOB B IIPOIYKTaX MTUTAHUS.

5. MHcciaenoBanue KauecTBa NUTHEBOH
BOJBI.

6. HccnegoBanue mpoO BOJOMPOBOIHOM
BOJIbI HA MPEMET YCTPAHEHUS KECTKOCTH.
7. VYcTpaHeHME KECTKOCTM BOABI B
CEJIbCKOX03AMCTBEHHON EATEIbHOCTH.

2.2. 3BAJAHUA JJIsA OHEHKHU OCBOEHUSA JTUCHUITJIMHBI
Pa3zgen 1

Tema 1.1. CTpoeHre aTOMOB XUMHYECKHX JIEMEHTOB M MPUPOIA XUMHYECKOH CBS3HU
l. Tect «CTpoeHne aTOMOB XUMHUYECKHUX JIEMEHTOB U NMPUPOAA XUMHUUECKON CBS3U.
Bri6epute oauH npaBuiIbHBINA OTBET:
1. Atombl C 1 Si UMEIOT OTMHAKOBOE YHUCIIO:
A) HEUTPOHOB B e
b) sneprernueckux ypoBHen
B) snexTpoHOB Ha BHEIIHEM YHEPTETHYECKOM YPOBHE
I') anexkTpoHoB
2. B pany xumnueckux 3nemMeHToB Li-Be—-B—C merannuueckue cBoiicTBa:
A) ycunuBaroTcs
b) ocimabeBaror
B) He meHsroTCS
') u3MEHAIOTCS IEPUOUIECKH
3. K s-amemMeHTaM OTHOCHUTCS:
A)K
b) S
B) Fe
I') Br
4. Ilytem coenuHenus aToMoB 1o HomepoMm 11 u 17 oOpa3yercst BeIeCTBO ¢ XMMHUYECKOM
CBSA3BIO:
A) MOHHOI
b) xoBaneHTHOI nonsipHO
B) koBaneHTHOI HeNoIsApHOI
I') meTanmnuueckoi
5. KonnyecTBo 371EKTPOHOB B aTOME COOTBETCTBYET
A) HOMEpY Tiepuoaa
B) HoMepy rpynmbl
B) nopsaxoBoMy HOMEpY
6.Xnopuay 6apusi COOTBETCTBYET
A) MOHHasl XMMHYECKas CBA3b
b) xoBasieHTHas MOsIpHAS XUMHUYECKas CBS3b
B) koBasieHTHAs1 HEMOJSAPHAS XUMHUYECKasl CBSI3b
7. CBs13b, 0Opa3oBaHHas 3a CYET 00pa30BaHus OOLINX IEKTPOHHBIX Map HAa3bIBAETCS



A) nonHnoi
b) merannuueckoit
B) xoBanienTHOM
8. B mopsinke yObIBaHUS pajinyca aTOMOB 3JIEMEHTHI PACIOI0KEHBI B Py
A) K, Ca, Sc
b) Al, Mg, Na
B)F,ClL I
9. Kakoe u3 cyxeHuil BEpHO JI4 JIEMEHTOB VA rpymibl
A) obmas popmyna neTyyero BoiopoaHoro coequneHuss RHy
b) He 00pa3yroT JieTy4rX BOJOPOAHBIX COCTUHEHUM
B) 1o 3aBepiieHMs S3HEPreTUYECKOr0 YPOBHS HE XBATAET TPEX IEKTPOHOB
10. Cpenu Bemiects, ykazanubix B psiay HCL, SO,, Cl,; CuCl,, CHy, NH; konu4ecTBO
COCIMHEHUH C KOBAJICHTHOU ITOJISIPHOU CBSI3bIO PABHO
A) Tpem
B) nBym
B) ueTsipem
11. Xumuueckas cBA3b B MOJIEKYJIaX 030HA U XJIOPH/Ia KaJbIUs COOTBETCTBEHHO
A) KOBaJIEHTHAas NOJISIpHAsl U NOHHASI
b) xoBaneHTHas noJisipHasi U KOBaJICHTHAs HETIOJIIpHAs
B) xoBaneHTHas HenoyiApHas U HOHHAs
12. Konmn4ecTBO 37IEKTPOHOB HA MOCJEIHEM YHEPreTUYECKOM YPOBHE B aTOME
COOTBETCTBYET
A) HOMEpY TIepHroia
b) Homepy rpynmsl
B) nopsiaxkoBomy 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 b
2. 3aga4u Ha coCTaBJIeHHE XMMHYECKHX (hopMyJ1 IBYXaTOMHBIX COeUHEHHIT (OKCH/IO0B,

CyJb(pu10B, THAPUAOB H T.I1.)

CocraBbTe XUMHUECKUE (POPMYITBI IBYXaTOMHBIX COCTMHEHU:

Cunmuuun xaneius, ruapun Oapus, cynbdun sxeneza (III), oxcun azora (II), oxcun
amomMunus, xyuopua xenesa (II), nutpun Gapus, okcun pryru (I), okeun cypeMmsel (V); okcupg
menu (I), xmopua pryru (II), HUTpUA Kanusi, CHIIMIUA MarHusi, THAPHUJ alIOMUHUS, CYIb(HI
ceunmna (II), 6pomun nmuka, okcup yriepoaa (1), okcua xmopa (V); HUTpHUI HATPHUsS, UOIUTT
meau (I), okenn xpoma (II), oxcua azora (V), ruapun Hatpus, xjaopu xpoma (I11), okenn kamus,
okcua MbImbska (I11), cynphua nuaka, kKapOoua aTFOMUHUSL.

ITAJI0H OTBETOB:



CaZSi, BaHz, Fezs3, NO, A1203, FeClz, Ba3N2, ngo, Sb205, CU20, HgClz, K3N, Mngi,

A1H3, PbS, ZnBl‘z, CO, C1205, Na3N, CuI, CI‘O, N205, NaH, CI‘C13, KQO, ASzO3, ZnS, A14C3.
Tema 1.2. Ilepuoauyeckuii 3axon u tTadbauna .. MenaeneeBa

IIpakTHKO-OpHEHTHPOBAHHBbIE TeOpeTHYeCKHe 3aJaHUsl HA  XapaKTEpU3ALHUIO
XUMHYECKHUX 3JIEMEHTOB: «MeTtannuueckre/HeMeTaJuInuecKue CBOICTBA,
AJNIEKTPOOTPHUIATEIIBHOCTh M CPOJCTBO K AJIEKTPOHY XUMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C
WX OJJICKTPOHHBIM CTPOCHHUEM U TMOJOKEHHEM B TMEPUOAMYECKOM CHUCTEME XUMHUYECKHUX
snemenToB .. MenaeneeBay
3amaya 1. HazoBute anementbl Ne 3, No 22 y yKaXUT€ MX TMOJIOKEHHE B MEPUOIUYECKUX
TabInLax.
Jrtanon orBera: DnemeHT Ne 3 — 310 siutuil. OH Haxoautcs Bo Il nmepuone, B rpynme Ne 1 (1A
rpynmna).
OnemeHT Ne 22 — 370 TTaH. OH Haxoautcs B [V nepuone, B rpymnme Ne 4 (IVB rpynma).
3agaua 2. Y Kakoro aJIeMeHTa CUJIbHEE BhIpakeHbI cBoMCTBA MeTasia: Ne 12 wiu Ne 20?7
ITaJIOH 0TBeTa: AKTUBHOCTb 3JIEMEHTA KaK METajlla — 3TO CIIOCOOHOCTh OTAABATH JIEKTPOHBI.
OnemeHT Ne 12 — maruuii, Metas Il nepuona IIA rpynimsl.

12Mg lsz2s22p6i— 2 BaJICHTHBIX AJIEKTPOHA.

Onement Ne 20 — kanbuuii, Meramn IV nepuoga IIA rpynmnsl.

»0Ca 1s22s22p63s23P64_S2 — 2 BQJIGHTHBIX 3JIEKTPOHA.
VY kanpiusi Oonbllle paguyc aroma, OH Jierde, 4yem Mg, OTAaeT BaJieHTHbIC SJCKTPOHBI, U
MO3TOMY Y HETO CHJIbHEE BhIPAXKEHBI CBOMCTBA METAILIA.
3agaua 3. Kaxoii anement 6osnee akTUBHBIA MeTayn: Mg wnu Al?
JTasIoH oTBeTa: bosiee akTUBHBII METaJll TOT, KOTOPBIN JIETYe 0TAAeT JIEKTPOHBI.

Banentneie snexTponsl: Mg: 3s%, Al 3s23p1, CJIeIOBaTeNbHO, HA TPETheM (BHEIIHEM)
ypoBHe y Mg — 23n1ekTpoHa, y Al — 3 anektpona, Ho r(Mg) > r(Al).

Mg nerue otTnaér SneKTpoHBI, 4eM Al (2JIeKTpOHOB MEHBINE WU paauyc OoJiblie).
CrnenoBatenbHO, Mg 60j1€e aKTUBHBIA METaJLI.
3apaua 4. Y Kakoro sj1eMeHTa CHJIbHEE BBIPAKEHBI CBOMCTBA HEMeTaia: y 3yieMeHTa NelS unu
Nel7?
JTajloH OoTBeTa: AKTHBHOCTh JJIEMEHTa KaK HEMeTalyla — 3TO CIOCOOHOCTh NMPUHUMATH
AIIEKTPOHBI.

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

15P 1522sz2p63 52393 — 5 BaJICHTHBIX DJIEKTPOHOB.

Onement Ne 17 — xnop, nemeramnn Il nepuona VIIA (7) rpynmst.

17Cl1 lsz2s22p6352395 — 7 BJICHTHBIX JIEKTPOHOB.



VY snementa Cl cuibHee BhIpaK€HBI CBOMCTBAa HEMeETa/lla, TaK KaK OH MMEET OOJbIIe
AJIEKTPOHOB HA BHEIIHEM YPOBHE M MEHBIIHI paguyc aToMa.
3agaua 5. Kakoii anement 6onee akTuBHBIN HemeTawt: F wmu C1?
JTaJIoH oTBeTa: bojee akTUBHBIN HEMETAJUI TOT, KOTOPbIU JIerye MPUHUMAET 3JICKTPOHBI.
BanentHblie anekTpoHs! F: 2522p5 — JI0 3aBEPILIEHHOT0 YPOBHS HYXeH 1é .
BanenTnsie anexkrponsl Cl: 3523p5 — 10 3aBEPILIEHHOT0 YPOBHS HY»KEH 1ée.

Onnako F naxonurcs Bo Il mepuoge, a Cl — B Il mepuone, 3nauut, 7(CIl) > r(F).

F Gonee akTuBHBII HeMeTai1, yeM Cl, mOTOMy 4TO €My Jierde NpUuHATh 1ée

Pa3zmen 2
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuid

1. 3agauu HA coCcTaBJIeHUE YPAaBHEHUIl peaKiuii:
— COCIMHEHHUS, 3aMeIleHUs, pa3joXKeHHs, OoOMeHa W peakUuuid ¢ y4acTHUeM KOMILIEKCHBIX
COCTMHCHUH (Ha MpUMepe THIPOKCOKOMITIIEKCOB aTIOMHHHUS U [IMHKA);
— OKHCIIMUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C HCIOJB30BAHUEM METOJa JJICKTPOHHOTO
OajaHca;
— C y4YacTHEM KOMIUICKCHBIX COCJAMHCHHU (Ha TpUMEpe TUIAPOKCOKOMIUICKCOB IMHKA H
ATIOMUHHS).

Na,O + HyS@u36) —
MgO(us6) + HCI —

BaO + SiO; (t)—

KZO +7Zn0O (t)—>

Fe,O; + C (t)—

CaO + 2H, (H)—
4Fe0 + 05 (H)—
6NH,OH + P,0s5 —
2KOH(rs) + Zn(OH); (t)—
KOH + Al(OH); —
3NaOH(xorn) + Fe(OH); —
2NaOH(rs) + Al,O3 (t)—
6NaOH + A1203 + 3H20 —
Ba(OH)z + Ba(HC03)2 —
Na[Al(OH),] —

DTaj10H OTBETOB:

HI + H,SO4 — I, + H,S + H,O

HzSO4 + CU.zO — CuSO4 + SOQ + HQO

HNO3 + FeO — FC(NO3)3 +NO + HQO

KNOs; + Al + KOH + H,O — NHj3 + K[AI(OH)4]
SO, + KMnOy4 + H,O — K»,SO4 + MnSO4 + HySOy4
SO; + K;,Cr,07 + H,SO4 — K;SO4 +Cr(SO4)3; +H,0O



Na,O + H,Sus6) — Na,S + H,O

MgO(us6) + 2HCI — MgCl, + H,O

BaO + SiO; (t) — BaSiO;

K20 + 7Zn0O (t) — KzZl’lOz

Fe,03 +3C (t) — 2Fe + 3CO

Ca0 + 2H, (t) — Ca + H,0

4FeO + O, (t) — 2Fe,05

6NH4OH + P,0Os5 — 2(NH4);PO4 + 3H,0

2KOHrs) + Zn(OH); (t) — K»Zn0O,; + 2H,0

KOH + Al(OH); — K[AI(OH).]

3NaOH(xorm) + Fe(OH); — Nas[Fe(OH)s]

2NaOH(TB) + A1203 (t) - 2NaA102 + H,0O

6NaOH + Al,O; + 3H,0 — 2Nas[Al(OH)s]

Ba(OH), + Ba(HCO5), — 2BaCOs + 2H,0
Na[Al(OH)4] — NaAlO, + 2H,0

8HI + HzSO4 — 412 + HzS + 4H20

3stO4 + CLIzO — 2CLISO4 + SOZ + 3H20

10HNO; + 3FeO — 3Fe(NO3); + NO + 5H,0

3KNO; + 8Al + SKOH + 18H,0 — 3NH; + 8K[AI(OH)4]
5802 + 2KMIIO4 + 2H20 — KQSO4 + 2MIISO4 + 2H2$O4
3802 + K2C1'207 + HzSO4 — K2SO4 +CI‘2(SO4)3 +H20

2. 3ajauyu Ha pacyeT KOJUYECTBEHHbBIX XapaKTEPUCTUK MPOIYKTA PEaKLMH COEIUHEHNUS;
MaccoBOW MM OOBEMHOM JIOJM BBIXOJA MPOAYKTa PEAKLUU COEIUHEHUS OT TEOPETHUECKU
BO3MOXKHOI'O; OOBEMHBIX OTHOLIEHHH TIa30B; KOJUYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX
BEIIECTB U IPOAYKTOB peakiuH; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOJYKTA PEaKIHH,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE pacTBOPA C OIPEIEICHHON MacCOBOM J0JI€il paCTBOPEHHOTO
BElIECTBA

1. IIpu pasnoxxenun Hutpata meau (II) odpazosanocs 11,2 1 okcuna azora (IV).
Beruucnute o60bemuyto goio (%) obpazoBasierocs kuciaopoaa. O0beMbI ra30B U3MEPEHBI NTPU
OJIMHAKOBBIX YCIOBUSAX. 3anuuiume 4ucio ¢ mo4HOCMbl0 00 YeEbiX.

JTtaJioH oTBeTa: 20

2. Beruucnute 06beM BOoA0poAa (1), KOTOPBI MOKHO NOJIYYUTh HPU pazIoxkeHun 224 i
MeTaHa JI0 MPOCThIX BEUIECTB, €CIIM BbIX0J] peakinu paBeH 80%. O0beMbl ra30B U3MEPEHBI ITPU
OJIMHAKOBBIX HOPMAJIbHBIX YCIOBUSAX. anuuume 4ucio ¢ moyHOCmbio 00 0eCsmuylXx.

3. Borunciure o6beM raza (H. y.), MOJIy4€HHOTI'O IPU MPOKAIMBAHUM 175 T TEXHUUECKOTO
KapOoOHaTa MarHus, B KOTOPOM MaccoBas J10J1s1 HeKapOOHATHBIX puMecei coctaBiseT 4%.
3anuwiume uucno ¢ MoUHOCMbIO 00 0ECAMUbIX.

4. U3 200 kr kapOboHaTa KalblKs MIPH B3aUMOJICHCTBUU C a30THOM KHCIOTON ObLI
MOJIyuyeH HUTpAT Kanblust Maccoit 311,6 kr. Beruncnure Beixon (%) NaHHON peakiuu.
3anuwume uucio ¢ moOYHOCMbIO OO0 YeENbiX.

5. Ilpu B3auMOJEHCTBUM HATpHsl KOIMuecTBOM BemiectBa 0,5 MOJIb C BOJOHM MOIY4HIIN
BOJIOpOJ1 00bEMOM 4,2 11 (H. y.). Beruncnute npakruyeckuii Bbrxos rasa (%).

JTajI0H 0TBETA: 75

6. Meramuyeckuii  XpoM TOJIy4arOT BOCCTaHOBIEHMEM ero okcuaa CryOs
METAIJIMYECKUM aAJIFOMUHHMEM. BblYMCINTE Maccy XpoMma, KOTOPBIH MOXHO IOJIYYUTh IIpU

BOCCTAHOBJICHHHU €I'0 OKCHJIa MacCOM 228 r, €ClIn HpaKTI/ILIeCKI/Iﬁ BBIXO/I XpOMa COCTAaBJIACT 95 %.



9TajioH orBeTra: 148.2

7. K pactBopy, colepkallemMy XJOpHUJ Kajiblus maccoil 4,1 r, mpunuiam pacTBop,
coxepxamuii pochar HaTpust maccoit 4,1 r. OmnpenenuTe Maccy IMOJTYYEHHOTO OCajKa, €CIu
BBIXO/JI IPOJIYKTa peakuuu coctanisieT 88 %o.

9TanoHn orBera: 3,41
3angaua 1. DTanon orBeTa (peuieHue)

PeweHnne.

OfweMsl FaZ08, BCTYMAKWWY B DRAKUMKD 1M 00DPa3YHIWMXCR B PE3YsTATE PEAKUMM, COOTHOCATCA Kak HeOoMsWWe LUensIg YACa, pas-
HbIE CTEXMOMETPMUECKUM KO3DMUUMEHTEM B YDABHEHWAX DEAKLIMA.

JaANKLLEM YP3EHEHWME peaKLmm:

200(NQ;3Jp —— 2000 + ANO,T + Oqt.

0OBbeMHan gonA kucnopoda OydeT onpefenaThca cnegyioumum obpasom:

) V(0,) 1
() = 100% = —— (0% = 20,
W)= 56,y v(Noy) 1+4
Oreert: 20.
3amaya 2.
PeweHwne.

3aNWWeM YPasSHEHNE NPOTEXAWER PEakLmMA:
CHy () —— C o+ 2Ha -
Haiigem TeopeTuuecxkoe zHaueHue obbeMa obpasylolwerocs 040poaa (To ecTe MPUHWUMAaEM, UTO BLIXOA peakuwd 100%). ng 3Toro
HafaeM KOMWYeCTED BEWECTEa MeTaHa (MonApHas Macca — 16 r/Monk):
v 224 n

= = 10 Mok,
Ve 22,4 1/monn

v(CHs) =

COrnacHo YPaBHEHWH PEaKUMK, W3 1 Monke MeTaHa oOpazyeTcs 2 Mone B0gopoga. Torga vz 10 Mons meTana obpazyeTcs 20 Mone B0-
nopoaa. HaigeM ero ofbeM (TeopeTUUYBCKUHA):

V(H;) =v-V, =20 moan-22.4 1/monn = 448 1.
TaK KaK BbIX0f peaxumi No ycnosuwo coctaenaet 80%, To NpaxTMueckoe 3HauyeHue obbeMa sogopoda GyaeT cneayrowmm:
v

448
. = 80% n=358,4 1.
100% 80 58,4 n

V(Hz) =n 100

QOTeeT: 3584.

3amaua 3.

PeweHwWe.
MNpoxanksakke kapdoHaTa MardMa ONWCsIBASTCR CEAYIOLWMM YDASHEHMEM DearLmMK:

MgCO; » MgO + COs.

Hakaem KonWuecTBD YWCTOrD BellecTsa Kapborata marsua (Des npumecei):

m(MgCO;3) = mivexn. MgCO1) - (1 — w{npimecn)) = 175-0,96 = 168 1,

m{MgC0O:)  168r
M. 84 v/momn M-

v{MzCO3) =

Hainem obwem yrnekucnoro raza:

v(CO,) = w(MgCO:) = 2 mone;

V(COz) = w(COy ) Vi = 2-22,4 = 44,8 1.

OTBeT: 44,8,

3agauya 4.



Pewenune.
MNpw ezanmogencTeny kKapbonaTa kaneuma (CaC(s) c azotHoi kucnotorn (HNQ;) npoucxoaunT cnegywan peakums:

CaCO;3 + 2HNO; —— Ca(NO;3); + HzO + CO;.

HaioeM TEOpeTHMUYECKOE 3HAYEHME MACCsl MONYYasMOro HWTPaTa KanbuWA. [Ans 3TOro HaloeMm KoMW4YecTeo sellecTea kapbodaTa
KanbUWA:
mo 200 gr 1000

wiCaCOy) = — =" ———
g UM 100 ¢/ momn

= 2000 Mo,
CornacHo ypaBHEeHWMH peakuwu, uz 1Mone xapboHaTa kansuws oDpazyeTcs 1Mone HWTPaTa kansuws. Torga ans obpazoBanWs
2000 Mone HWTpaTa TpebyeTcs 2000 Mons kKapboHaTa KansUMa (C MonApHOA Maccod 100 r/Monk). Haiagem ero Macey:
m(Ca(NOz)z) = v-M = 2000 smonn- 164 r/smons = 328000 r = 328 xr.
Teneps HaMAeM BEIX0d PEAKUWK — OTHOWEHWE MACCE BEWECTES, NONYUMELLEACA Ha NPAKTUHE, K TEOPETUYECKON Macce:

3116
g = Mpas) g L0 b0 — gsa.

mireop.) 328

OTBeT: 95.

Tema 2.2. DiieKTPOIUTHYECKAS] JUCCONUALNS U MOHHBII 00MeH

1. 3aganus Ha COCTABIIEHHE MOJIEKYIISIPHBIX M MOHHBIX PEAKIUI C yYaCTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHHUI U COJIEW, NOHHBIX PEAKLUI TUAPOIIN3a COJIEH, YCTAHOBICHHE U3MEHEHNUS
KHCJIOTHOCTH CPEJIbL.

1) CocraBpTe ypaBHEHHS U HANMIIWTE IIOJHOE HOHHOE U COKpAIIEHHOE HOHHOE
YPaBHEHUs PEaKIIMiA:
KOH + HCl —
CaO + HNO; —
Mg(OH)2 + H,SO4 —
CuCl, + KOH —
AIZ(SO4)3 + BaClz —
KZS + HCI —
N32C03 + HNO3 —
Mg + H,SO4 —

9TAaJIOH OTBETOB:

KOH + HCl — KCI + H,0

K'+OH +H +Cl'—- K"+ Cl + H,O

H'+ OH — H,0

CaO + 2HN03 — Ca(NO3)2 + H,O

CaO +2H" + 2NO;y — Ca*" + 2NO; + H,0

CaO +2H" — Ca** + H,0

Mg(OH)2 + HzSO4 — MgSO4 + 2H20

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

CuCl, + 2KOH — 2KCI + Cu(OH), |

Cu®" +2CI'+ 2K" + 20H — 2K' + 2CI" + Cu(OH),|
Cu®" +20H — Cu(OH),|

Alz(SO4)3 + 3BaC12 — 3BaSO4l + 2A1C13
2AP"+3S04% + 3Ba’" + 6CI" — 3BaS04| + 2AP" + 6CI
3Ba’" + 35S0, — 3BaS04]

Ba’" + SO,~ — BaS04]

K,S + 2HCl — 2KCl + H,S?1

2K"+S¥ +2H" +2CI — 2K + 2CI" + H,S?1



2H" +S* — H,S?t

Na2C03 + 2HNO3 — 2NaN03 + COzT + HQO

2Na" + COs* +2H" + 2NO5s'— 2Na' + 2NO;™ + CO,1 + H,0
COs* +2H" — CO,1 + H,0

Mg + H,SO4 — MgSO4 + Hp?

Mg+ 2H" + SO, »Mg*" + SO4* + Hy1

Mg +2H" — Mg*" + H,?

2) Kakume u3 comeii RbCl, Cry(SO4);, Ni(NOs),, Na,SO; monBeprarorcs TUIPOIU3Y?
CocTaBbTe MOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPAaBHEHHS THIPOJIM3a COOTBETCTBYIOIIMX
couieid. Kakoe 3nauenue pH (> 7 <) umeroT pacTBOPbI ITUX COJCH?

ITaJI0H OTBETOB:

RbCl — conpb oOpa3zoBaHHas CHJIbHBIM OCHOBAHHWEM U CHJIBHOM KHCIIOTOM, TUIPOJINU3 HE
MPOTEKAET, IOATOMY PAaCTBOP UMEET HeUTpaibHyto cpeny (pH = 7).

Cry(SO4); — conb 0Opa3oBaHHAs ClIa0bIM OCHOBAaHHEM M CHJIBHOM KHCIOTOH, IOITOMY
peaKkuus THAPOIN3a MPOTCKALT 110 KaTHOHY.

CI’z(SO4)3 + 2HOH g 2C1’OHSO4 + HZSO4

2Cr’" +3S04” + 2HOH 2 2CrOH”" + 2S04” + 2H" + SO

Cr’" + HOH 2 CrOH*" + H'
B pe3ynbTaTe ruapoiu3a 06pa3oBaanchk HOHb Bogopoaa (H'), Mo3ToMy pacTBOp UMeeT KHCITYIO
cpeny (pH <7).

Ni(NO;), — conb oOpa3oBaHHasi C1a0bIM OCHOBAHHWEM M CHJIBHOM KHCIIOTOH, IMO3TOMY
peaxius TUIPOIN3a MPOTEKAET M0 KaTHOHY.

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

Ni*" + 2NO5 + HOH 2 NiOH" + NO;" + H' + NO5~

Ni*" + HOH 2 NiOH" + H'
B pe3ynbTaTe rupoisa 06pazoBaanchk HoHb Bogopoaa (H'), mosToMy pacTBOp HMeeT KHCITyIO
cpeny (pH <7).

NaySO3 — conp 00pazoBaHHas CUJIbHBIM OCHOBAHHMEM M CJIa0OM KUCIOTOM, MOITOMY
peaknus THAPOIN3a MIPOTEKALET 110 aHUOHY.

Na2803 +HOH 2 NaH803 + NaOH

2Na’ + 805> + HOH 2 Na' + HSO5 + Na' + OH’

SO, + HOH 2 HSOy + OH’
B pesynprate ruaponusa obpazoBanuch ruapokcua-uoHsl (OH'), mostomy pacTtBop uMmeeT
nienounyto cpeny (pH > 7).

2. JIabopaTopHasi pabora Nel «Peakuuu ruipoian3ar.

Hazpanue TemMbl Tema 2.2. ((QHCKTpOJII/ITI/I‘-ICCKaﬂ JUCCOIUAIA U HOHHBIN o0OMeH»

PCSy.TIBTaT 06y‘-ICHI/ISI CocraBiiTh YpaBHCHHA XHUMHUUYCCKHUX PCAKIUH HOHHOI'O oOMeHa ¢
Y4aCTUEM HEOPTAaHUYCCKUX BECIICCTB

OO01me KOMITETEHIINT OK 01, OK 02

1. Bonpocs! AJis1 onycka k jJadopaTtopHoi padore




a) chopMyIHpYyUTE 11eb MTIAHUPYEMOTO SKCIIEPUMEHTA;
0) 00BsICHUTE, KaKOW MPOIIECC HA3bIBAIOT TUAPOIN30M, KaKO OH OBIBACT;
B) OOBSICHUTE, KaKHE€ CYIIECTBYIOT CHOCOOBI JI0Ka3aTENIbCTBA CYLIECTBOBAHMS THIPOJIN3a

HEOPTaHNYCCKUX U OPraHU4YCCKUX BEIICCTB,

') 00BSCHUTE, KaK COCTABIISICTCS YPaBHEHHE THAPOIIN3A,
n) oObsicnute, uto Takoe pH? Kak 3aBucHT NaHHBIM Moka3aTellb OT KUCIOTHOCTH HIIU

OCHOBHOCTH CpPEJIbl pacTBOpAa;

€) 0OBSCHUTE XOJ] BHIITOJIHEHHUS SKCIIEPUMEHTA 0 PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;
) TIEPEUUCIIUTE OCHOBHBIC ACTEKThl COOJIIOJCHUS TEXHUKH 0€30IacHOCTU MpH padboTe C
arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

2. [IpoBenenne onbITOB

O06opyaoBaHKe U MOCY/a: CTCKIITHHBIC TPOOUPKHU; IITATUB JUIS IPOOUPOK
PeaktuBsbi: pactBop NaOH, pactBop Na,SOs, pactBop AICls, pactBop Na,CO;, pactBop

Cu(OH),, KUCTOTHO-OCHOBHBIM UHIUKATOP

AJITOPUTM NpoBeaeHHs onbiTa Ne 1

BOHPOCLI H 3a1aHUA

3aganue Ne 1. B Tpex npoOupkax mnon
HOMEpaMH HaXOJATCS PaCTBOPHI TPEX COJICH:
XJIOpUAa aOMUHMS, cynbdara HaTpus,
kapOoHara Harpus. He momb3ysice apyrumu
pEaKTHBaMHU, ONPEICITUTE COCTaB KaKIOH
MPOOUPKH.

1. laTh 0OBACHEHHE TPOBEICHHBIM OITBITAM.

2. CocraBUTh YpaBHEHUSA peaKkIuid,
MPOTEKAIOIINX B MPOOUPKE B MOJICKYIISIPHOM U
MOHHOM BHUJIaX.

AJITOpUTM NpoBeAeHHus onbiTa Ne 2

Bomnpoce! u 3a1anus

3aganue Ne 2. UYro mnpowusoiiner, eciau
OXJIAJJUTh PACTBOp KapOoHaTa HATpHs WU
00aBUTh K HEMY T'MIPOKCHJI HATpUs?

1.1. Hamuts B mpoOupky 1-2 mia pactBopa
KapOoHaTa HaTpHsl.

1.2. OnyctuTh NpoOUpPKY B CTakaH ¢ OYEHb
XOJIOJHOM BOJOW MUJIM CHETOM.

1.3. IIpoBeputh cpeay pacTBopa IpH
MOMOIIIHN KHCIIOTHO-OCHOBHOT'O MHIUKATOPA.
1.4. JlobaBuTh K pacTBOpy KapOoHara
HaTpUs TUAPOKCHU HATPHUSL.

1.Kakoii uHAMKATOP JIyYIlle MCIOJIb30BATh JIS
OmpeeICHUsl CpeJibl pacTBOpa?

2. CocTaBUTh COOTBETCTBYIOIIME YpaBHEHUS
XUMUYECKUX pEaKIHil, B MOJIEKYJISIPHOM U
MOHHOM BHaX.

AJITOPUTM NpoBeAeHHs onbiTa Ne 3

Bonpocsl u 3ananus




3ananue Ne 3. [IpoOraeMHBIH OMBIT. 1. CocTaBUTh COOTBETCTBYIOLIUE YPABHEHMUS
1.1. B omny mnpoOupky ¢ pacTBOPOM | XUMHUECKHX pPEaKIWi, B MOJEKYIIPHOM U
cynbara meau (II) mnpuwmuTh pacTBOp | HOHHOM BUAAX.

TUAPOKCUA HATPHUSL.

1.2. Bo BTOpyl MNpOOUPKY C pPacTBOPOM
cynbpata memu (II) npumute pacTtBOp
KapOOHAaTa HATPHSL.

1.3. CpaBHuTh 1BET OOpa3yOIUXCS
0CaJIKOB.

1.4. OOpaTuTh BHHUMAHHUE Ha BBIJCICHUE
ra3a B OJTHOU U3 MPOOUPOK.

1.5. Onpenenursb, OTKyJla MOJKET
BBIJIETISATHCS 3TOT raz?

1.6. IIpoBepuTh Ka4eCTBEHHBIN COCTaB rasza
ropsAIIEen Ty4YUHKOMN.

1.7. OOBSICHUTH TPOUCXOIAIIIECE SIBJICHUE.

AJIroput™M nposeaeHus onbita Ne 4 Bonpocs! 1 3aganus

3ananue Ne 4. [IpoGiieMHBIN OMIBIT. 1. OOBSACHUTH MMPOUCXOIAIICE SIBJICHUE.

1.1. K pactBopy xnopuma amomMuHus |2. CoOCTaBUTH COOTBETCTBYIOIIUE YpaBHEHUS
OPUINTH PacTBOpP KapOoHATa HATPUSL. XUMHUYECKUX peakluid, B MOJEKYIIPHOM U

MOHHOM BHUJaX.

3. OTBETUTH HA BOMPOCHIL.

Jna  dvero B MEIMIMHCKOM  IIPAKTUKE
UCIIOJB3YIOT pPAacTBOpP MHUTHEBOM COABI IS
[10JIOCKAHUS pu BOCHAJIUTENbHBIX
3aboneBanusx ropia? KakoBa ponb rumponusa
B npupoje? [louemy pacTBOp MbuUIa MEHUTCSA B
Boze?

3. OopaboTKa pe3yJabTaTOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHE IOJYYEHHBIX pPE3YyJIbTAaTOB THIAM THAPOJIM3A.
Crenatb COOTBETCTBYIOIINE BHIBOJIBI.

2. ChopmynnpoBaTh BBIBOABI O 3aBUCHUMOCTH THIA THUAPOJIU3a M KHUCIOTHOCTH CpPEIb
pacTBopa.

Pa3nen 2. Xumuyeckue peakunu. KonrpoiabHas padora Nel «CTpoeHune BemecTsa u
XUMHYECKHE PeaKunn»

Bapmuanr 1

1. CocraBbre Qopmyinbl o HazBanusM: 1. Hutpun kamus 2. Cununun marsus 3.
I'unpun amomunus 4. Cynedun ceunua (II) 5. bpomun nunka 6. Oxenp yrnepona (II) 7. Oxeunp
xyiopa (V) 8. Okcun 6apus 9. @ocoun xenesa (III) 10. Kapbun marnus 11. I'mapua xanus 12.
Cynspun amomunus 13. Nomnun menu (I) 14. Cynsdpua prytu (II) 15. Oxcua xmopa (II) 16.
Oxcun cunna (IV) 17. Okeua nunka 18. Cwmmnuna kansuus 19. I'mapua Gapus 20. Cynsdua
xene3a(Ill) 21. Oxeun azora (1I)

2. Peakumeil 3amemnieHust sBIsSeTCS a) TOpPEHHME BOAOpoAa B KHciopoae; ©0)
BoccTaHoBjIeHHE okcuaa meau (1) Bogopoaom; B) B3auMOIeCTBIE THAPOKCH A KAJIUS C CEPHOM
KHCJIOTOH; T) TepMHUYecKast JeruapaTalus THIPOKCH 1A [IMHKA.

3. VpaBHsiiTE  peakIuu  METOJOM  JJIeKTpoHHOro  Oamanca.  PaccraBpre
KOd(PHUITUEHTHI

HI + H,SO4 — I, + H,S + H,O



KNO; + Al + KOH + H,O — NHj3 + K[AI(OH)4]

4. Kaxune u3 coneii RbCl, Cr,y(SO4); moasepratotcs ruaponn3y? CocTtaBbTe HOHHO-
MOJICKYJISIPHBIE W MOJIEKYJISPHBbIC YPAaBHCHHS THUIPOJIH3a COOTBETCTBYHOIIUX coieil. Kakoe
sHauenue pH (> 7 pH > 7)

5. Hanumure nonHoe u COKpaleHHOE YpaBHEHUS PEAKIUIA:

KOH (p) + HCI (p) = KCl(p) + H,O (mn)

CaO (okeun) + 2HNO; (p) = Ca(NOs), (p) + H,0 (mz)

Mg(OH); (1) + H,SO4 (p) = MgSO4(p) + 2H,0 (mn)

6. Ilpu B3aumojencTBUM HATpUs KOJIMYECTBOM BemiectBa 0, 5 MOJIb ¢ BOJOM MOJYy4UIIU
BOoAOpOJ 00bEMOM 4,2 11 (H. y.). Beruucnure npaktudeckuii Bbixo rasa (%).

Bapuant 2
1. CocraBbre popmyinsl o HazBanusMm: 1. Kapoun mutus 2. Oxcun docdopa (1) 3. @ropun
memu (I1) 4. Oxeun cepedpa 5. I'mapun mutus 6. Cynedun meau (1) 7. Hutpun varpus 8. Moaun
cepebpa 9. Oxcup xpoma (II) 10. Oxkeunp azora (V) 11. I'mapun vatpus 12. Xnopun xpoma (I1D)
13. Okcua kamus 14. Oxkcua meimbska (III) 15. Cynedun nuaka 16. @ochun mequ (I11) 17.
Oxkcup xene3a (II) 18. bpomun mapranma (I) 19. Cynedun mutus 20. @ochun cepedbpa 21.
Otopua xenesa (II) 22. Oxcupn amomunus 23. Xnopun sxenesa (1) 24. Hutpua Oapus 25.
Oxcup pryta (I) 26. Oxcun cypemsl (V) 22. Oxcun xpoma (V1) 23. Hutpun mutus 24. Cynedun
maruus 25. Okeun menu (I) 26. Xmopun pryru (1)
2. B3zaumojeiicTBUE THIPOKCH 1A KAJIbIHS C COJISIHOM KUCIOTOM - 3TO peakuus 1) coennHenus; 2)
pasnokeHus; 3) oOMeHa; 4) 3aMeIeHHs
3. YpaBHsiiTe peakiuy METOI0M 3JIEKTPOHHOTo OanaHca. PacctaBpTe K03 dUIIUEHTHI

HNO3 +FeO — FG(NO3)3 +NO + HZO

SOz + KMl’lO4 + Hzo — KQSO4 + MI’ISO4 + HzSO4

4. Kakme wu3 comeéi Ni(NO;3);, NapSO; monseprarorcst ruaposmsy? CocTaBbTe HOHHO-
MOJIEKYJISIPHBIE W MOJICKYJISIpHbIE YpaBHEHHsI THAPOJU3a COOTBETCTBYOLMX cojeil. Kakoe
3Hauenue pH (> 7 pH > 7)
5. Hanummre NoiHOE U COKpAIlEHHOE YPAaBHEHUS peakiuil:

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

Alz(SO4)3 (p) + 3BaC12 (p) = 3BaSO4L + 2A1C13(p)

K,S + 2HC1 = 2KCl1 + H,S1
6. Merauinueckuii XpoM IOJIYy4YalOT BOCCTaHOBIeHHEM ero okcuaa CroOs MeTauMuecKuM
alfoMUHUEM. Bpruucnure maccy xpoma, KOTOPBIH MOYXHO MOJYYUTh IMPH BOCCTAHOBJIEHHUU €TO
OKCHJa Maccou 228 T, eciIi MPaKTUUYECKUM BBIXOJ XpoMa cocTaBisieT 95 %.

Pa3nen 3
Tema 3.1. Knaccupukanusi, HOMEHKJIATYpPa M CTPOCHHE HEOPTaHMYECKHUX BeIeCTB

1. Tect «HomeHnkIIaTypa 1 Ha3BaHUE HEOPTAHUYECKHUX BEIIECTB UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHHE XUMUUECKON (OPMYJIIbI UCXO/I U3 HAa3BaHMSI BEILIECTBA
10 MEXTYHApPOIHON WIM TPUBHAIILHON HOMEHKJIATYPE».

Bbi0epuTe 01MH NpaBUIbHBIN OTBET:
1. Ykaxute npaBunbHoe HazBanue conu FeOH(NO3),:

A) rugpokconutpar xenesa (I1)
b) runpokconutpar xenesa (I1I)



B) muruapokconutpart xenesa (I11)
I') muruapoxkconuTput xenesa (I11)
2. Ykaxute npaBuiabHoe HazBaHue coiu NaNO,:
A) HUTpAT HaTpUs
b) Hutpun Harpus
B) amun nHatpus
I') HuTpUT HATpPUS
3. IlpuBenute npaBuiabHOE Ha3BaHue BemecTBa HySOs:
A) cepHUCTas KUCIIOTa
b) cepnas kucnora
B) cepoBomopoaHas kuciora
I') oxcun cepsi (IV)
4. TlpuBenute npaBuiibHOE HazBaHue BemiecTBa Na,HPOy:
A) ruapodocdar HaTpus
b) runpodochur Harpus
B) nuruapooprodocdar HaTpus
I') runpooprodocdar Hatpus
5. YKaxxuTe MOJIEKYISIpHYIO (OpMYITy TUApoopTodochaTa MarHus:
A) MgHPO;3
E) Mgg(PO4)2
B) MgHPO4
F) Mg(H2P04)2
6. YKaxuTe MOJEKYISIPHYIO (POPMYITy CEpOBOIOPOIHON KUCIOTHI:
A) H,SO4
b) H,S
B) H,SO4
F) H28203
7. IlpuBenute MOJEKYISAPHYIO GOPMYIY a30TUCTON KUCIIOTHI:
A) HNO,
b) HNO;
B) NH;
') N,Os
8. Vkaxwure npaBuiibHOe HazBaHue cou Fey(SOy)3:
A) cynbdur xenesa (II)
b) cynedup xenesa (II1)
B) cynbdar xenesa (11)
I') cynbdar xenesa (11I)
9. lIpuBenute npaBunbHOE HazBanue BemiecTBa (ZnOH);POy:
A) oprodocdar nuHKa
B) Tpurnapoxcodocdar nunka
B) oprodocharruapokconnnka
I') ruapooprodocdaT nuHKa
10. Ykaxxute MOneKyIsipHyto popMyiry ruapocyibdaTra Marausi:
A) Mg(HSO3),
B) Mg(HS),
B) MgHSO4



') Mg(HSO4),
11. Ykaxute MOJEKyISIpHYIO (HOpMYTy KDEMHHEBOI KHCIOTHI:
A) H,SO;
Bb) H,COs
B) H>SO4
I') H,S10;
12. KakoBa dhopmyna auruapodocdara HaTpHs:
A) Na;z;POq4
B) NazHPO4
B) NaH2P04
') NaPO,
13. Ykaxwure hopmyiny 6€pTOIETOBOM COMH:
A) KCIO;
b) KCIO,
B) K,COs
F) Ca(C103)2
14. [IpuBeaute Hopmyiy raieHoOl U3BECTH:
A) Ca(OH),
b) CaO
B) CaCOs;
I') CaSOq4
15. ®opmynam NO, u Cu(OH), cooTBETCTBYIOT Ha3BaHUs
A) oxcun azota(ll) m ruppoxcun meau(1l)
b) oxcun azora(ll) u ruppoxcua meau(l)
B) oxcun azota(I1V) u ruapoxcua meau(1l)
I') oxkcun azora(l) u ruapoxcun 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 I B A | A | B

2. 3apauu Ha pacyeT MacCOBOM TONM (MacChl) XUMUYECKOTO JIEMEHTA (COSAMHEHUS) B
MoJIeKyJie (CMech).

1. BeruucnuTe B MpOIEHTAaX MAacCCOBYIO JIOJO Kuciopoaa B kapoonate autus (LixCOs).
3aluIIATe YUCIIO C TOYHOCTBIO 10 LENbIX.

9TaJIOH 0TBETA:
Mr (Li,CO3) = 7-2+12+16°3 = 74, moatomy w (O) = 16°3:74 = 0,649 =65 %

2. BerurcnuTe B MPOIIEHTaX MacCOBYIO 00 a30Ta B HUTpare kKanbiws (Ca(NOs),).
3anuIIUTe YUCIIO C TOYHOCTBIO JI0 IETIBIX.

ITaJI0OH 0TBETA:
Mr (Ca(NOs),) =40+2-(14+16°3) = 164, mostomy w(N) = 14-2:164 = 0,171 = 17 %

3. BeluucanTe B IpoLEHTax MacCoBYIO A0JI0 cephl B Xanbkonupute (CuFeS,). 3anummre
YHCIIO C TOYHOCTBIO /10 IIEJIBIX.




ITAJI0OH OTBETA:
Mr (CuFeS,) = 64+56+32-2 = 184, moatomy w(S) =32-2:184 =0,348 =35 %

4. Berancioure B IIpOoHCHTAax MaCCOBYIO JOJIIO KHMCJIOPOJda B II€pMaHIaHaTC KaJlus.
3alMIInTe YKCIO0 C TOUYHOCTBIO J0 ICJIbIX.

ITaJIOH 0TBETA:
Mr (KMnOy) = 39+55+16°4 = 158, moatomy w(O) = 164:158 = 0,41 =41 %

5. OnpenenuTe MacCOBYIO 100 KPUCTAIUTM3ALMOHHOM BOIBI B AUTHIPATE XJIOpUIa
6apus BaCl,-2H,O0.

JTajl0OH OTBeTAa:

M (BaCl,-2H,0) = 1374+2:35,5 + 2:18 = 244 r/moib
N3 popmynst BaCl,-2H,0 cnenyer, uto 1 Mosib quruapara xjaopuaa 6apus COAEPKUT 2 MOJb
H,0. Otcroma M0o>XHO ompenenuTh Maccy Bojibl, conepxkarieiics B BaCl,-2H,0:
m(H,O0)=2-18=36T.

Haxoaum MaccoByro 101110 KpUCTAUIU3AIIMOHHOM BOBI B AUTHAPATE XJIopuaa oapus
BaCl,-2H,0.
®(H,0) = m(H,0) / m(BaCl,"2H,0) = 36/244 = 0,1475 = 14,75%.

6. 13 o0Opasiua ropHoi mopoasl Maccoit 25 T, copeprkaiieii MuHepas apreHTuT Ag,S,
BBIJICTICHO cepeOpo maccoi 5,4 r. Onpenenute MacCOBYIO JIOJTIO apreHTUTa B 00pasIie.

JTaJI0H OTBeTAa:

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

U3 popmynsl Ag,S ciaenyert, 4TO KOJIMYECTBO BEILIECTBA APTeHTUTA B B pa3a MEHbIIIE
KOJIMUECTBA BEIIeCTBa cepedpa.

OrmpenenseM KOJMYECTBO BEIIECTBA apTeHTUTA:
n(AgS) =0,5n(Ag) =0,50,05 = 0,025 monn

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

Teneps onpeaensieM MaccoBYIO AOJIIO apreHTUTa B 00pa3iie TOPHON OPOIBI:
o(AgS) =m(AgS)/ m=6,2/25 = 0,248 = 24,8%.

7. 25 r okcuga marHusg cMemanu ¢ 35 r okcuaa amoMuHuA. OmpenenuTe MacCoBYIO
JIOJII0 OKCHUJa MarHus B IaHHOM cMecH.

Haiigem maccy cmecu: m(cmecu) = m(MgO) + m(Al,O3) =251 +35r=60T.

Haiinem maccoByto nomto okcuna maraus: o (MgO) = m(MgO) / m(cmecn) =25 /60 T =
0,417, nmm 41,7%.

3. [IpakTryeckue 3aJaHus 10 Ki1accuUKaIMK, HOMEHKJIAType U XUMUYECKUM
dbopMynaM HEOPTaHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB.

1. YcraHoBuTe COOTBETCTBHE MEXIy (GOpPMYIJION BelecTBA W KIJIACCOM/TPYIIOHN, K
KOTOPOMY(-0) 3TO BENMIECTBO MPUHAJICKHUT: K KaXKIOW MO3UINHA, O0O3HAYCHHOU OYKBOH,
moa0epuTEe COOTBETCTBYIONIYIO MO3HITUIO U3 BTOPOTO CTOJIOIA, 0003HAUEHHYIO ITU(POii.
OOPMVIJIA BEIIECTBA KIIACC/TPVIIITIA




1) conb cpenusis

A) NH4HCO;

2) OKCHJT KUCITOTHBIM
b) KF

3) okcu Hecoeo0pa3yoIui
B) NO

4) conb Kucnas

rtagon orBera: A-4, b-1, B-3

2. VcTaHOBHTE COOTBETCTBHE MEXIy (OpPMYJIOi BelecTBa M KIACCOM/TPYIION, K
KOTOPOMY(-0#f) 3TO BEIIECTBO MPHUHAMICKHUT: K KAKIOH MO3UIMH, 0O03HAYCHHOU OYKBOIA,
MoI0EPUTE COOTBETCTBYIOIIYIO TIO3UIIMIO M3 BTOPOTO CTOJIONA, 0003HAUECHHYIO IU(POIA.

OOPMVIJIA BEIIECTBA KIIACC/TPVYIIITIA
‘ 1) KoMIUIEKCHAs COIb
A) Hy[SiF¢]
2) GecKHCIIOpOoIHAs KUCIIOTa
b) KAI(SO4),
3) nBoliHAas COJIb
B) Na[Al(OH)4]

4) ocHOBaHUeE

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

3. Cpenu npeioKeHHBIX (JOPMYJT BEIIECTB, PACIIOI0KEHHBIX B TPOHYMEPOBAHHBIX
syeiikax, Beroepure popmynsl: A) cpenneii conu; b) kucinoit conu; B) ocHOBHOI conu.

1. RbHC03 2. Mgz(OH)2C03 3. NH3
4. HQSO3 5. Na2B4O7 6. SOC12
7. N8.202 8. Oz 9. FC(OH)z

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

4. Cpenu npeyioxKeHHBIX ()OPMYIT BEUIECTB, PACIIOJI0KEHHBIX B IPOHYMEPOBAHHBIX
s4eiikax, Bpioepute popmyibsl: A) amporepHoro okcuaa; b) Heconeobpa3zyrolero okcuia;
B) ocHoBanus.

1. H,0, 2. Mg(OH), 3. PbO
4. B(OH)3 5. NaQSO4 6. NO
7. H3P 8. NH4NO; 9. S0,

Irtasnon orBera: A-3, b-6, B-2
5. Cpenu mpeioKeHHBIX (OPMYIT BEIIECTB, PACIIOIOKEHHBIX B TPOHYMEPOBAaHHBIX
sayeiikax, Bioepute Gpopmyssl: A) KoMIUIeKCHOM conu; b) kpuctannoruapara; B) aBoiiHoil comnu.

1. KHSO4 2. CuSO4 : 5H20 3. MI’ICO3




4. Ca(OH), 5. Na[Ag(CN),] 6. POCl;

7. KzCI‘zO7 8. NazF€O4 9. NaCl - KCl1

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

6. Cpenu npeuIosKeHHBIX (OPMYIT BEIIECTB, PACIIONIOKEHHBIX B TPOHYMEPOBAHHBIX
s4eiikax, Beroepure popmynsl: A) kuciotsl; b) cpenneii conu; B) kucnorHoro okcuna.

1. yrapHslii ra3 2. HsP 3. TUTIOXJIOPUT KaJIHst
4. PCl; 5. aMMHaK 6. BeO
7. NaHS 8. Mn,0, 9. H,Se

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

4. HpaKTI/I‘IECKI/Ie 3aJaHUd Ha OIPCACICHUC XUMHYECKOM aKTHBHOCTH BCIICCTB B
3aBUCUMOCTH BH A XHUMHYECKON CBSI3U M THIIA KpHCTaHHH‘leCKOﬁ PCUICTKH.

1. Ins ruapocynbdaTra HATpUsS TOCTPOHTE Tpaduueckyro (GOpMylny W yKaKHTE BHUIBI
XUMUYECKOW CBSI3M B MOJICKYJIC: MOHHAs, KOBAJICHTHAs, MOJSpHAs, KOBAJCHTHAsI HEIMOJISIpHAs,
KOOPIMHAIIMOHHAS, METAJUTMYECKasi, BOJOPOIHAS.

Ho_ 4
Irajiod orBera:NaHSO,— "
Casa3p O — Na — noHnas
CBsa3p O — S — KOBaJIeHTHas MOJIIpHAs

Cesa3p O — H — koBaJIeHTHAas NOJSIPHAS

2. IMocTpotite rpaduueckyro GopmMylly HUTpUTA aMMOHUS M YKAXKUTE BUIbI XUMUYECKOM
CBsI3U B 3TOM MoJiekyse. [lokaxuTte, kakue (KaKasi) CBS3U «PBYTCS» MPU TUCCOIUAIUH.
JtanoH orBera: HUTpUT aMMOHUSI — MOHHAS CBS3b

|
H—N—H | NO,

I
H

NH4NO, = NH,+NO,’



3. Vkaxure BHIBl XMMHUYECKOW CBsi3M B cienytommx Mozekynax: CH;Br, CaO, Js,
NH4Cl1. KakoBBEI OCHOBHBIE CBOMCTBA TAaHHBIX BHIOB CBA3H?

JTaJIOH OTBeTA:

CH;Br — kosanenmnas cessb. KoBaneHTHast CBA3b BOSHUKACT MEXKIy aTOMaMH C ONM3KUMHU WIN
PaBHBIMH 3HAYCHHUSMH DIIEKTPOOTPULATENBHOCTEH. Ta CBA3b MOXET paccMaTpuBaThCs —Kak
3JIEKTPOCTATHYECKOE NMPUTSHKEHUE P ABYX aTOMOB K 00IIeH JIEKTPOHHOM Hape.

B ominune OT MOHHBIX COEOUHEHUM, MOJIEKYJbl KOBAJIEHTHBIX COEOMHEHHH YAEP)KHUBAIOTCS
BMECTE 32 CUET «MEeKMOJIEKYJSIPHBIX CHJD», KOTOpble HAMHOTO cllabee XUMHYECKHX CBszel. B cBs3m ¢
9THUM, KOBAJCHTHOW CBA3M XapaKTepHa HACulyaeMocms — O0pa30BaHUE OIPAHMUYEHHOI'O YHMCIIA CBS3Eil.
W3BecTHO, 4TO aTOMHBIE OPOUTAIH OPHEHTHPOBAHBI B TIPOCTPAHCTBE OMpPECTICHHBIM 00pa3oM, MOITOMY
npu 00pa3oBaHUM CBS3M, IEPEKPBHIBAHHE O3JICKTPOHHBIX OOJAKOB MPOUCXOJUT B OMNpEACICHHOM
HalpaBjieHuU. T.e. peaau3yeTcsl TaKoe CBOMCTBO KOBAJICHTHOU CBSI3U KaK HANPABJIEHHOCTD.

CaO — uownnas ceazv. OtTOenbHBIE aTOMBI Kakoro-nubo sineMeHTa OyAyT CTPEMHUTBCS K

YCTOMYMBOI BOCBMURJIEKTPOHHON CTPYKTYpE, Tepsisl WM IpuoOpeTast 3JeKTPOHBI. ATOMBI, 3aXBaTHBILUE
3JIEKTPOHBI, UIMEIOT OTPHULATEIbHBIN 3aps] U Ha3bIBAOTCS AHMOHAMH, aTOMBI, IOTEPSBIINE IEKTPOH,
UMCIOT TOJOXHUTENBHBIA 3apsii W Ha3bIBAIOTCA KamuoHamu. [Ipy BcTpede aHMOHOB C KAaTHOHAMH
o0pasyeTcs Xumuueckas c6s3b, KOTOpas Ha3bIBACTCS UOHHOU C853b10, & COSANHEHNE — UOHHBIM. VIOHHbIE
COCZIMHEHMsI 00Pa3yIOTCs, KOTa CBS3BIBAIOTCS aTOMBI C OOJIBIION Pa3HOCTHIO AIIEKTPOOTPUIIATEILHOCTEH
(bonee, uem 2,1). JIOTHYHO NPEANONIOKUTH, YTO NMPU COCIUHEHUH METAUIOB ¢ HEMETa/UlaMHu, OyIeT
BO3HMKAaTh HOHHOE COCIMHEHUE C HOHHOW CBS3bIO, T.K. WX OJIEKMPOOMPUYamensbHOCmy O4YeHb
pa3iaryaroTCs.
HonHble coeMHEHMs] 4YacTO HMEIOT CXOAHbIe cBoMcTBa. OHHU CTpeMATcsi 0Opa3oBBIBATH T'PYIIIHI,
KOTOpBIS, B CBOIO OYepenb, O0Opa3yroT emie OoJiee KpyHHBbIE TPYNIUPOBKHA. Takue o0Opa3zoBaHUS
Ha3bIBAIOTCS KPUCTAJUIAMHU. DTO MPOUCXOIUT HM3-3a TOTO, YTO JUIsl TAHHOTO THIIA CBSI3M HE XapakTepHa
HaIpaBJICHHOCTh U HACBIIIAEMOCTb.

J, — Koeanenmnas uenonapuas ceés3v. Ecam KoOBaJIeHTHas CBS3b B MOJIEKyJe oOpa3oBaHa
OJIMHAKOBBIMU aTOMaMH{ WM aTOMaMH C PaBHOM AJIEKTPOOTPULATEIBHOCTHIO, TO TaKasl CBSI3b HE HMEET
HOJISIPHOCTH, T.€ AJIEKTPOHHAS IJIOTHOCTH pacnpenesieTcs CMMMeTprudHo. Ha3piBaeTcs OHa HenoJIspHoii
KOBaJEHTHOM cBsA3bI0. CBS3M MOTYT OBITh KaK OJIMHAPHBIMU, TaK ¥ JBOHHBIMH, TPOWHBIMHU.

NH,Cl —  Oonopro-axyenmoprnas céa3b. SIBIsSeTCS YaCTHBIM CIIydaeM KOBAIEHMHOU CEA3U,
KOTJa OJMH aTOM BBICTYNAEeT B POJIM JOHOPA 3JEKTPOHHOM Haphel, a APYyrod aToM — €ro akLeHnTOpOM
(npemocraBiser cBoOOAHYI0 OopOuTab). JlaHHYIO CBSI3b YacTO HA3bIBAIOT KOOPOUHAYUOHHOU, T.K. OHA
4acTO BO3HHMKAE€T HpU OOpa3soBaHUM KOMMIEKCHbIX coedunenuti. Ilpn oOpa3oBaHMM TOHOPHO-
AKLENTOPHON CBS3U AJIEKTPOHHAS 000JI0YKa aTOMa-aKLENTopa NOMOIHIETCs] apoi 3JIeKTPOHOB. B ponn
AOHOPOB W AaKLENTOPOB KPOME aTOMOB W MOJIEKYJ, MOTYT BBICTYNAaTb Kamuouvl U auuoHwl. 1lpu
BO3HMKHOBEHHWHU CBSI3M Ha aTOME€ — JIOHOpE BO3HMKAeT 3(PQEKTUBHBINA MOJOKUTENBHBIN 3apsi, a Ha
aToMme — aknenTope — 3QpPEeKTUBHBINA OTPUIATEIBHBIN 3apsi.

Mexny NH, u CI' — wnonHasi CBS3b. Mexny a30TOM M BOJOPOJAOM KOBAJICHTHAS TOJISIpHAs U
0JIHa TOHOPHO-aKLENTOPHAS CBS3H.

Tema 3.2. Pu3uKo-XMMHYECKHE CBOMCTBA HEOPTaHMYECKHUX BeleCTB

1. Tecr «OcoOCHHOCTH XHMHYECKHX CBOWCTB OKCHJOB, KHCIIOT, OCHOBaHHUH,
aM(pOTEePHBIX THUIPOKCUIOB U CONICI».

1. C xakuM U3 MEePEUYHCICHHBIX BEIIECTB OYET B3aMMOIeHCTBOBATh TUPOKCHU]I KaJHS:
A) Na,O
b) SO3
B) Ca(OH),
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I') NaCl
2. Kakoe 13 BelecTB Npu pacTBOPEHUH B BOJE 00pa3yeT KUCIIOTY:
A) NaCl
b) CaO
B) SO3
') NH;
3. C pa30aBiIeHHOM CEPHOU KUCIOTONH MOXKET B3aMOJICHCTBOBAT:
A) Ag
b) Fe
B) Cu
I') Pt
4. Enxue ménoyn o07aaloT CBOMCTBOM pa3pyliaTh PACTUTEIbHBIC M KUBOTHBIC TKAHH.
Taxkumu cBOMCcTBaMH HE 00JIaJaeT:
A) NaOH
b) KOH
B) LiOH
I') Cu(OH),
5. C pacTBOpOM I'MIPOKCH/IAa KaJIUsl B3aUMOJIEUCTBYET:
A) Ag
b) Cu
B) Fe
) Al
6. [Ipu TepmMuuecKoM pa3iioKeHUH, KaKOW U3 yKa3aHHBIX coJieil oOpa3yeTcs
OJIHOBPEMEHHO OCHOBHOMW U KUCJIOTHBIA OKCUBIL:
A) CaCOs
b) NH4NO3
B) NaNO;
') KCIO3
7. Kakoe 13 yKa3aHHBIX CBOMCTB SIBJISIETCS] XapaKTEPHBIM JUISI BOJHBIX PACTBOPOB KHUCIIOT:
A) OKpaIMBarOT PacTBOPHI METHIIOBOT'O OPAH)KEBOTO B HKENTHIH IIBET
b) okpammmBaioT pacTBop JaKMyca B KPAaCHBIH 1IBET
B) okpammBatot pactBop peHondTanenHa B MaTHHOBBIN 1[BET
') okpammBaioT pacTBOp JaKMyca B CHHUMN I[BET
8. Kakue mapsl COeTUHEHHI He MOTYT pearupoBaTh MEXay COOOI:
A) CaO u H,O
E) NazO n SO3
B) C02 n SOz
I') MgO u CO;
9. B xakoM 13 MpHUBEIEHHBIX YPaBHEHUH peakiuii o0pa3yercsi coyib U BOJOPOJ:
A) Zn + H,SO4 —
b) KOH + HCI —
B) CaO + HNO;3; —
') Ca+H,0 —
10. C xakuM U3 MepevnCcICHHBIX BEIIECTB BCTYMaeT B peakiuio okcua dhocdopa(V)?
A) okcun yrinepoaa(Il)
b) okcun HaTpus



B) cepa
I') okeun yrnepopa(IV

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

b B b r I A b B A b

2. 3apaHus Ha COCTABJICHUE YPAaBHEHHUH XMMHUYECKHX pEaKLUH C yd4acTUEM IPOCTBHIX U
CIIO)KHBIX HEOPraHWYECKHX BEIIECTB: OKCHJOB METAJUIOB, HEMETAUIOB U aM(OTEpHBIX
DIIEMEHTOB;  HEOPTaHMYECKUX  KHUCIOT, OCHOBaHMM ©  aM(OTEPHBIX  THAPOKCHIOB,
HEOPTraHMYECKUX COJICH, XapaKTepU3YIOIINX UX CBOMCTBA M CIIOCOOBI MOIyUEHHUS.

1) Harumure ypaBHEHHE BO3MOXKHOM peaKInu:

a) COJIIHAs KUCIIOTa U HUTPAT Kajus;

0) TUAPOKCHU/I Kallusl ¥ XJIOPU HATPHS,

B) HUTpAT cepedpa U XJIOPHU KaIus;

') HUTpAT HAaTPUs U XJIOPUJ] KaJHsl.

2) 'mnpokcun xene3a (1) MoKHO MONIy4YuTh B3aUMOJAEHCTBUEM:
a) FeSO4 + NaOH —

6) FeCl; + KOH —

B) FeSO4 + HCI —

I‘) F6C13 + HN03 —

Hanummre ypaBHeHHEe BO3MOKHOM peakluu.

3) U c xkucnotamu, U C meI09aMHi MOXKET PearupoBath:

a) Mg(OH), 6) Zn(OH), B) Cu(OH), r) Ca(OH),

Hanummre ypaBHEHHSI COOTBETCTBYIOLIMX PEAKIUH.

4) U3 pactBopa cynbdata meau (1I) Beimagaer ocanok npu 100aBIeHUN:
a) cynabduma Kanus,

0) YKCYCHOM KHUCTIOTHI;
B) Opommia HaTpHs;
I') COJISTHOM KUCIIOTHI.

Hanummre ypaBHeHHE BO3MOKHOM peakLnu.

5) B onpeneneHHbIX YCIOBUAX MOXKHO OCYIIECTBUTh PEaKIHIO:
a) CO+NO; —

6) BaO + NO —
B) P205 + SOz —
F) SO3 + NaZO —
Hanummre ypaBHeHHE BO3MOKHOM peakLuu.

Itanou orBeToB: 1) AgNO;3; + KCI — AgCl| + KNO;
2) FeSO4 +2NaOH — Fe(OH), + NaySOg4
3) Zn(OH), + 2HCl = ZnCl, + 2H,0
Zn(OH), + 2NaOH = Na,[Zn(OH)4]
4) CuSO4 + K,S — CuS| + K,S04
5) SO3 + NazO —>NaZSO4

3. HpaKTI/IKO-OpI/IeHTI/IPOBaHHble TCOPECTHYECCKHE 3aJaHUA Ha CBOICTBA U IMMOJIYYCHHC



HCOPTaHNYCCKUX BECIICCTB.

1. KakoBbI cBOiCTBA 1IeI0YHBIX MeTaioB? Kak oHM pearupyroT ¢ BOJ0OM U KUCIOpOAOM?
JTaJI0H OTBETOB:

1. Illenouynele MeTaJlIBl — CUJIbHBIE BOCCTAHOBUTENH. [103TOMY OHM pearupyroT Mo4YTH
CO BCEMHU HEMETAJIIaMH.
1.1. c ranmoreHamu ¢ 06pa3oBaHHUEM T'aJIOTEHUIOB:
2K + 1, =2KI
1.2. ¢ cepoii c oOpa3zoBaHUEM CYIbHHUIOB:
2Na + S = Na,S
1.3. ¢ hochopom u Bomopo1oM (oueHb akTUBHO). [Ipu 3TOM 00pazyroTcst OMHApHBIC COSAMHEHUS
— dochuasr v THIPUIBL:
3K+P=K;P
2Na + H,=2NaH
1.4. c a30TOM JUTHII pearupyeT Npyu KOMHATHON TemIepaType ¢ 00pa3oBaHUEM HUTPUJIA!
6L1 + N2 = 2L13N
OcranbpHbl€ MIETOUYHbIE METAIUIBI PEarupyroT C a30TOM [IPU HarpeBaHUMU.
1.5. C yraepoaom ¢ oOpazoBaHueM KapOUI0B, TPEUMYIIIECTBEHHO alleTUIICHUIOB:
2Na + 2C = Na,(C,
1.6. ¢ KHMCIOpOIOM KaKIbli ILEIOYHOW METaul MPOSBISET CBOK HHIAMBUAYAIBHOCTB: IPHU
TOPEHUH Ha BO3JyXe JIUTUN 00pa3yeT OKCUM, HATPUH — MPEUMYILECTBEHHO MEPOKCH, KaTuil u
OCTaJIbHbIE METAIIIbI — HAIEPOKCU/.
411+ 02 = 2L120
2Na + 02 = N3202
K+ 0,=KO,
2. lllenounble MeTaIIbl AKTUBHO B3aMMOJEHCTBYIOT CO CJIOKHBIMH BEILIECTBAMHU:
2.1. Ilenouynsle MeTamibl OypHO (CO B3pPHIBOM) pearupylT C Bojoi. BzaumonelicTBue
IIEJIOYHBIX METAJUIOB C BOJOM MNPUBOAUT K OOpa30BaHMIO ILIENOYM W Bojopoxa. Jlutuit
pearupyet OypHO, HO 6€3 B3pbIBa.
2K+ H,O =2KOH + H,
2.2. lllenoyHble MeTalabl B3aUMOJEHCTBYIOT C MHHEPAJbHBIMH KHCIOTaMU (C COJISHOI,
dbochopHOl 1 pa3zdaBICHHON CEPHOM KUCIOTOM) cO B3pbIBOM. [Ipu 3TOM 00Opasyrorcs coib u
BOJIOpPOJI.
2Na + 2HCI = 2NaCl + H,?
2.3. Ilpn B3aMMOAEHCTBUM IIEIOYHBIX METAJUIOB C KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTOU
BBIJICIIIETCS] CEPOBOAOPOI.
8Na + SHQSO4(KOHH.) — 4N3.QSO4 + st + 4H20
2.4. llenouynble MeETAIBI peEarupyrOT C a30THOM KkuciaoTo. [lpm B3aumopaeicTBUM C
KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTOM oOpasyercs okcup azora (I):
8Na + 10HNO3 (xoHI) —> NQO + 8NaN03 + SHQO
C pa30aBieHHOM a30THOI KHCI0TON 00pa3yeTcst MOJIEKYISPHBIHM a30T:
10Na + 12HNO3 (pa36)— N2 +10NaN03 + 6H20
C oueHb pa30aBICHHOHN a30THOM KUCIOTOM 00pa3yeTcss HUTpAT aMMOHHUS:
8Na + 10HNO3; = 8NaNO3 + NH4sNOs + 3H,0
2.5. lllenounple MeTAIBI MOTYT pEarupoBaTh Jake C BELECTBAMH, KOTOPBIE MPOSBISAIOT OUYEHb
crnalbple KUCJIOTHBIE cBoicTBa. Hampumep, ¢ aMMuakoMm, aneTWwieHOM (M MPOYUMHU
TePMHUHAILHBIMH aJIKHHAMMU ), CIUPTaMHU, (PEHOJIOM U OPTaHUYECKHUMH KHCIIOTAMH.
2Li+ 2NH; = 2LiNH; + H»1
HC=CH + 2Na —- Na— C=C—Na + H,
2C¢Hs0OH + 2Na — 2C¢HsONa + H»1
2CH3OH +2Na — 2CH3ON8. + HQT
2CH;COOH + 2Li — 2CH;COOLi + Hy 1



[IlenouyHble METAIIIBI PEATUPYIOT C rajoreHajJkaHaMmHu (peakuus Bropna).
2CH;Cl + 2Na — C,Hg + 2NaCl
2.6. B pacruiaBe WIENOYHBIE METAUIbl MOTYT B3aUMOJIEHCTBOBaTb C HEKOTOPBIMHU COJISIMH.
O6parute BHUMaHue! B pacTBope menovynbie MeTauibl OyIyT B3aMMOICHCTBOBATh C BOAOM, a HE
C COJISIMH JIpYTMX METaJJIOB.
3Na + AICl; — 3NaCl + Al

2. Kakue cBoiicTBa nmeroT amdoTrepHbie okcuabl? [IpuBeauTe npumepsl.

JTAJIOH OTBETOB:

AMpoTepHbIE OKCUIBI TPOSBIAIOT CBOMCTBA U OCHOBHBIX, U KUCIOTHBIX. OT OCHOBHBIX
OTJIMYAIOTCSI TOJBKO TEM, YTO MOT'YT B3aUMOJENCTBOBATh C paCTBOPaMM M pacIulaBaMM ILEI0Yeil
U C pacIulaBaMU OCHOBHBIX OKCHJIOB, KOTOPBIM COOTBETCTBYIOT LLIETOYH.

1. AMdorepHble OKCHABI B3aUMOJAEHCTBYIOT € KHCJIOTAMM M KHCJIOTHBIMH
OKCH/IAMH.

[Ipu sTOoM amdoTrepHble OKCHABI B3aHUMOJCHCTBYIOT, KaK IPaBUIO, C CUJIbHBIMU U
CPEIHUMU KUCIOTaMHU U UX OKCHUJAMHU.

Hanpumep, okcua aatOMHUHMS B3aUMOJICHCTBYET C COJIIHOW KHCIOTOM, OKCHJIOM CEpBI
(VI), HO He B3aUMOJIEHCTBYET C YIJIEKUCIIBIM ra30M U KPEMHHUEBOM KUCIOTOM:

amM(oTepHBbIN OKCU + KUCIIOTa = COJIb + BoAa
Al,0O3+ 6HCI1 = 2A1Cl; + 3H,0
amMOTepHBIN OKCU + KUCIIOTHBIA OKCHJI = COJIb
Al,O3+ 3S03= Al5(SO4);3
AlLO3;+ CO, #
AlLO3;+ H,S1053#

2. AM¢oTepHbIe OKCH/bI He B3aUMO/eliCTBYIOT ¢ BO/IOIA.

Oxcuapl B3aUMOJICHCTBYIOT C BOJIOHM, TOJBKO KOIJJa UM COOTBETCTBYIOT PAcCTBOPHMBbIE
THJIPOKCHUJIBI, a Bce aM()OTEPHBIE THAPOKCUIBI — HEPACTBOPUMBIE.

aMmdoTepHsIif OKcHI + BoJa #

3. AMdoTepHbIe OKCH/IbI B3aMMOAEHCTBYIOT € 1IEJI0YaMHU.

IIpy 5TOM MeXaHU3M PEAKLUH U MPOLYKTHI Pa3IMYarOTCs B 3aBUCUMOCTH OT YCIIOBUH
IIPOBEJEHUS MPOLIECCa — B PACTBOPE UIIU PACILIABE.

B pactBope 06pa3yroTcs KOMIUIEKCHBIE COJIM, B paciljlaBe — OObIUHBIE COJH.

Hckinrouenne — xesne30 He 00pa3yeT T'HpOKCOKOMIUIEKCH B pacTBOpE MIenoyun!

aM(pOTepHBI OKCH]I + MET0Yb (paciiaB) = COJIb + BOAA
AL O3+ 2NaOH = 2NaAlO, + H,O
amoTepHBIN OKcU + 11e10Yb (PacTBOP) = KOMILJIEKCHAs COJIb
Zn0O + 2NaOH + H,0 = Nay[Zn(OH)4]

4. AM¢poTepHbIe OKCHIbI B3aHMOAEHCTBYIOT ¢ OCHOBHBIMH OKCHAAMHU.

IIpn 3TOM B3aMMOAEHMCTBHE BO3MOYKHO TOJIBKO C OCHOBHBIMH OKCHJAaMH, KOTOPBIM
COOTBETCTBYIOT ILEJIOYM U TOJBKO B pacmiaBe. B pacTBope OCHOBHBIE OKCHJbI
B3aMMOJICHCTBYIOT C BOJIOM ¢ 00pa3oBaHHEM IIETOYEH.

aM(doTepHBIif OKCHI + OCHOBHBIN OKCHJ = COJIb + BOJa
AlL,O3; + Na,O= 2NaAlO,

5. OkucanTeIbHbIE H BOCCTAHOBUTEJIbHbIE CBOMCTBA.

AM@oTepHbIe OKCH/IBI CTOCOOHBI BBICTYNATh U KaK OKUCIIUTENH, U KaK BOCCTAHOBUTEIH U
MOJIYUHSIOTCS TEM K€ 3aKOHOMEPHOCTSIM, YTO U OCHOBHBIE OKCH/IBI.

ZnO+C=Z7n+CO



Zn0O + CO =Zn + CO,
ZnO + Hy =Zn + H20
F6203 + H2 =2FeO + H20
F6203 + CO =2FeO + C02
6. AMdoTepHbIe OKCHIbI B3AUMOAEHCTBYIOT € COJIIMM JI€TY4YUX KHCJIOT.
[Ipu sTOM nelcTBYeT MpaBWIO: B pacCILUIaBE MEHEE JIETYYUME KHUCIOThl U HMX OKCHJIbI
BBITECHAIOT 00Jiee JIETyure KUCIOThI U UX OKCUJIBI U3 UX COJICH.
Hamnpumep, TBepasiii okcu amtoMuanst Al,Os BEITECHUT OoJiee JeTydnid YIIIeKHUCIIbIA Ta3

n3 I(ap60HaTa HaTpuA IIPpH CILUIaABJICHUU!
Na,COs3 + Al,O3=2NaAlO;, + CO,

3. KakoBbI cBOIiCTBa KHCTIOT U OCHOBaHUI? Kak oHH pearupyror Mexay co0oii?

JTaJI0OH OTBETOB:

XUMUYECKUE CBOMCTBA KUCIIOT.
1) BzaumopeiicTBre ¢ MeTauiaMu

Kucnotsl B3auMOJIEHCTBYIOT C METaUIaMU, CTOSIIMMH B PSIIy aKTMBHOCTH METaJJIOB
JeBee Boaopoda. B pesynpraTe peakuuu oOpasyeTcs COIb W BBLAENSETCS BOAOPOJ (Kpome
KHCJIOT — OKUCIIUTENIEH).

Mg + 2HCI = MgCl, + H,

2) B3aumojeiicTBie ¢ OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMHU

Kucnoter pearupyior ¢ oCHOBHbIMU U aM(OTEpPHBIMH OKCcHAaMH. B pesynbTaTe peakiuu
oOMeHa 00pa3yroTcs COJib U BOJA.

3HQSO4 + F6203 = Fez(SO4)3 + 3H20

3) B3zauMopeicTBrEe KHCIIOT C OCHOBAaHHUSIMHU U C aM(pOTEPHBIMU THAPOKCHIAMHU

Kucnotsl pearupyroT ¢ OCHOBaHUSIMU U ¢ aM()OTEPHBIMH TUIPOKCUIAMU, 00pa3ys COJb U
BOJLY.

3HCI1 + Cr(OH); = CrCl; + 3H,0

4) BzanmoielicTBHE KUCIIOT C COJISIMU

Peakiun oOMmeHa MEXIy KHCIOTaMU W COJIAIMH BO3MOXHBI, €CIIH B pPE3yJbTaTe
oOpasyercss MPAaKTUYECKU HEPAaCTBOPUMOE B BOJIE BEIIECTBO (BBIMAJAaeT OCAJ0K), oOpa3yeTcs
JIeTy4ee BEIeCTBO (Ta3) WU ca0blil 2IEKTPOIUT.

HCI + AgNO; = HNO3 + AgCl (ocanok Genoro 11sera)
2HCI + N32C03 = 2NaCl + HZO + COZ (ra3)

XHWMHYECKUE CBOMCTBA OCHOBAaHUH
1) B3aumopeiicTBue ¢ KucaoTaMu

Peakuuun oOMeHa MexJy IIeIOoYaMH M KHCJIOTaMU  Ha3blBalOT  peakUUsMU
HEHUTpaIM3alUN.

NaOH + HCI = NaCl + H,O
Ca(OH); + 2HNOj; = Ca(NOs), +2 H,O
2) B3aumoaeincTBue ¢ KUCIOTHBIMU OKCUIaMU
6NaOH + P,Os = 2Na3;PO4 + 3H,0
3) B3aumogeiicTBre mienodei ¢ pacTBOPUMBIMU B BOJIE CONISIMU
2NaOH + CuSO4 = Na,S0O4 + Cu(OH); (ocamok romyboro 1pera)

4. Kakue cBoiicTBa umerot conu? Kak oHM pearupyroT ¢ KUCJIO0TaMU U OCHOBaHUSIMU?



ITaJI0H OTBETOB:

1) XumMuveckue CBOMCTBA CPeTHUX CoJIei
PactBopuMBIe cONM ABJISIIOTCA JIEKTPOJIUTAMHU, CIEAOBATEIIBHO, MOTYT pacnaiaThCcsi Ha
nonbl. CpelHue CONM TUCCOLUUPYIOT Cpasy:
NaCl — Na" + CI'
TepMuyeckoe pazinoxeHue:
CaCO; = CaO + CO,
HuTpatsl paznararorcs B 3aBUCIMOCTH OT aKTUBHOCTH METaJljla COJIH:

Mertain JleBee Mg, kpome Li Ot Mg no Cu [IpaBee Cu
ITpoaykter | MeNO3 + O, Me,Oy + NO; + O, Me + NO, + O,
[Tpumep 2NaNO; = 2NaNO; + O, | 2Cu(NO3), =2CuO +4NO, + O, | 2AgNO3;=2Ag + 2NO, + O,

Conm aMMOHUS pa3iararTcs ¢ BbIJICICHUEM a30Ta Win okcuzaa azora (I), ecnu B coctaBe
AQHHUOH, IMPOSBIISIET OKUCIUTENIbHBIE CBOMCTBA. B OCTalbHBIX CilydasX pasJIOKEHHUE COJIEH
aMMOHMS COITPOBOXKAAETCA BBIICIICHUEM aMMHUAKa:

NH,4CI = NHj; + HCI
BzaumoneiicTBue cojieil ¢ MeTalIaMH:
Fe + CuSO4 = FeSO4 + Cu
Bosiee akTHBHBIE METAJLIbI BBITECHSIOT MEHEE aKTUBHBIE METAJIJIbI U3 PACTBOPOB COJICH.
Hekotopsie conu noasepKeHbl TUAPOITU3Y:
NaQCO3 + HzO =NaOH + NaHC03
F6C13+ HzO = FC(OH)CIQ + HCl

OOMeHHbIE peaKlUU COJIM U KUCIIOTHI, COJIM C OCHOBaHUSIMH U B3aUMOJEHUCTBUE COJEH C
COJISIMU:

K2C03 + 2HC1 =2KC] + C02+H20
Fe(NOs3); + 3NaOH = Fe(OH); + 3NaNOs
AgCl + 2N2128203 = Na3[Ag(SZO3)2] + NaCl

OKUCANTENEHO-BOCCTAHOBUTEIIBHBIE DPEAKINK, OOYCIOBICHHbIE CBONCTBAMHU KaTHOHA
WJIN aHUOHA!

IOFCSO4 + 2KMHO4 + 8H2804 = SFez(SO4)3 + 2MHSO4 + KzSO4 + 8H20

2) XuMun4ecKue CBOMCTBA KHCJIBIX coJieil
Hucconuarys.
Kucnele conmu quccomuupyroT CTyneH4aro:
NaHCO; — Na” +HCO;~
HCO; — H' + CO5™
Tepmudeckoe pazioxeHue ¢ 00pa3oBaHUEM CPEAHEH CONU:
Ca(HCO3)2 = CaC03 + C02 + HzO
BiaumopeiicTBue coneii co menousto. B pesynbprate o0pasyercs cpeHss COJb:
Ba(HCO3)2 + Ba(OH)2 = 2BaCO3 + 2H20
3) XumMu4yeckue CBOCTBAa OCHOBHBIX COJIEH
Tepmuueckoe pasiiokKeHue:
[Cu(OH)]>,CO3 =2Cu0O + CO; + H,O
Peaxmuu coseii ¢ kucioramMmu — 00pa3oBaHUE CPETHEN COJH:
Sn(OH)CI + HCI = SnCl, + H,O
Juccommarusi — TakK JK€ KaK W KHUCJIBIE COJH, OCHOBHBIE COJU JHUCCOIUUPYIOT
CTYNEHYATO.
4) Xumunuyeckue CBOMCTBA KOMIUIEKCHBIX COJIeil




N30bITOK CHIIBHOM KUCIOTHI MPUBOJIUT K Pa3pyIICHUIO KOMIUIEKCa U 00pa30BaHUIO JABYX
CpPEOHUX COJIEN U BOJBI:

Na[Al(OH)4] + 4HCl(u36.) = NaCl + AICl; + 4H,0

Henocratok cHIbHON KHCIOTHI MPHUBOAUT K OOpPAa30BAaHHMIO CPEIHEH COMM aKTHBHOTO
MeTaia, aMQOTEPHOTO TUIPOKCHUIA F BOJIBI:

Na[Al(OH)4] + HCI = NaCl + AI(OH); + H,O

BiaumopeiicTBue cinaboii KUCIOTHI C COIBI0 00pa3yeT KUCIYIO COJIb aKTUBHOTO METaslia,
aM(bOTepHBIN THAPOKCU U BOAY:

Na[Al(OH)4] + H,S = NaHS + AI(OH); + H,O0,

[Ipu nelcTBUM YIIIEKMCIOTO WM CEPHUCTOrO Ta3a MOJIYYarTCs KUCIas COJb aKTUBHOIO
MeTaiia 1 aM()OTEPHBIN THAPOKCUL:

K3[Cr(OH)g] + 3SO, = 3KHSO3 + Cr(OH)s,

Peaknus comeit, 00pa3oBaHHBIX CHJIBHBIMH KHCJIOTaMHU C KaTHOHAMU Fe3+, AP u CF ’
OPUBOIUT K B3aMMHOMY YCWJICHHIO Tuaponusa. [IpoaykTsl peakmuu — J1Ba aM(pOTEpHBIX
TUAPOKCHUIA U COJIb AKTUBHOT'O METaJlIa:

K3[CI’(OH)6] +A1(NO3)3 = Al(OH)3 + CI'(OH)3 + 3KNO3

Pasznararorcs npu HarpeBaHuu:

K;5[Cr(OH)g] =KCrO, + 2H,0 + 2KOH

4. JlabopaTopHas padora Ne2 «CBoICTBa METAJUIOB U HEMETAJIJIOBY

Ileab: BBIICHUTH XUMHMYECKHE CBOMCTBA META/NIOB W HEMETAUIOB, a TaK JK€ HX
coeauHeHui. Jloka3are HaJIM4YMEe MOHOB METAJUIOB U HEMETAJJIOB B BEIIECTBAX.

OOopynoBanue W peakTuBbl: ¢apdopoBas wyalika, NpoOMPKH, CIUPTOBKA, HATPUN
METAUIMYECKUHA, MeIb  MeTauIM4yecKas, LMHK  METaNIMYeCKuil, TOpOIIOK  MarHus,
deHondranenH, TaKMyc, XJIOpUI HATPUs, XJIOPUI Kallus, jKeJle3Has MPOBOJIOKa, XJIOpU LIMHKA,
cynbdar Menu, cepHas KHCJIOTa, NMEPEKHCh BOJOPOJA, HAIIATHIPHBIN CIUPT, Cylb(haT HATPHUSA,
XJIopuJl 6apusi, XJIOpUA HATpUsL, OpOMUJ Kalus, Hoaua Kanus, HUTpaT cepedpa
Teopus:

OCHOBHOI OCOOEHHOCTBIO BCEX METAUIOB SIBJSETCA HAIUYUE HEOONBIIOrO KOJIUYECTBA
3JIEKTPOHOB HA BHELIHEM 3JEKTpOoHHOM cioe (1-3). MeTamuibl JIErKO OTAAIOT BaJICHTHBIE
NIEKTPOHBI U SBJIAIOTCS XOPOUIMMHM BOCCTAHOBHUTENSAMU. JIydlIMMHM BOCCTAaHOBUTEISMU
ABIIIOTCS LIEJIOYHBIE U LIEIIOYHO3EMEIbHBIE METAJLIIBI.

Ilo cTeneHn XMMHYECKON aKTMBHOCTH METAJIbI PACIIONAralOTCs B PsiJi HAIPSKEHUH, Iie
AKTUBHOCTH MIOHMKAETCS CJIeBa HAIlPaBo:

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

1. UewM sieBee HAXOIUTCSI METAIUT B Paly HANPSHKEHUH, TEM OH XUMUYECKH aKTUBEH U
oOnanaer Oouiblliell BOCCTAHOBHUTEIBHOW CHOCOOHOCTBIO, T.€. JIETYE OKHUCISIETCd U TpyIHEe
BOCCTaHABJIMBACTCS U3 €r0 HOHOB.

2. YeM mpaBee pacrioyio’keH MeTasll, TeM OH XMMUYECKH MEHEee aKTHUBEH M 00J1a1aeT
MEHbBIIIEH  BOCCTAHOBUTEIBHOM  CHOCOOHOCTBIO, T.€. TpPYyJHEE OKUCIAETCS M Jierye
BOCCTaHABJIMBACTCS U3 €r0 HOHOB.

3. Kaxnaplii MeTaim psiia BOCCTAHABIMBAET KAaTHOHBI BCEX CIEAYIONIUMX 3a HUM B
Py METAIUIOB U3 PACTBOPOB UX COJIEH.




4. Mertamibl, crosmme B psany jeBee H, BoccTaHaBnMBaroT €ro u3 pa30aBIICHHBIX
KHUCJIOT (KpOME a30THOM), a MarHUil U CTOSIIME JIEBEE HErO METaJUIbl BBITECHSIOT BOAOPOI M3
BOJIBI TPY OOBIYHOM TeMIIepaTyphl. MeTalibl, CTOSIINE MpaBee BOJOPOa B Py HAMPSKCHUN,
HE BBITECHSIOT €0 U3 KUCIIOT.

Hewmeramnsl B [lepuonnueckoit cucreme anemenToB 1. 1. MenaeneeBa npencraBiieHsl p-
3JIEMEHTaMHU ¢ OOIIEeH AIEKTPOHHOW KOH(pHTypamuei ns’ npl-6 u nBymsa s-anementamu (H u
He).

B mnepuonmax cneBa HampaBO aTOMHBIE W HOHHBIE DPaJWyChl HEMETAJIOB (IO Mepe
YBEJIMUYEHUS 3apsijia AIpa) YMEHbILIAIOTCS, IPU TOM SHEPrUs HOHU3AIUH, CPOJICTBO K DJIEKTPOHY
U JIEKTPOOTPULIATEIBHOCTh B LIEJIOM BO3pAacTarOT. XapaKTepHas HEMETajlaM OKUCIMTEIbHas
AKTUBHOCTh M HEMETAJNTMYECKUE CBOMCTBA YCUIIUBAIOTCS.

B rpymnmax paauychl atroMOB y OJHOTHIHBIX HMOHOB B OOIIEM YBEIUYUBAIOTCH,
HEMETAJUIMYECKHUE CBOMCTBA OClIa0eBalOT, a MeTaJllInYeckue Bo3pactaroT. [Ipu nepexoxne ot 2p-
3JIEMEHTOB K Op-371eMEHTaM »JHEpPrusi HOHU3AMU YMEHBUIAETCS, TaK KaK YCHJIMBAETCS
SKpaHUPOBAHUE 3apsAJia SAEP JIECKTPOHAMU, IPEAIECTBYOUIMMU BHEILIHUM.

Ha cBolicTBa HEMETAIIOB U UX COEIMHEHHMI OKa3bIBACT BIMSHUE KaK MOSBICHHE HOBBIX
MOJYpOBHEH Ha BHEIIHEW 3JIEKTPOHHOI 000J104Ke, TaK U 3alOJHEHHE MOIYPOBHEH BHYTPEHHUX
obomnouek. DnmemeHThl BTOporo nepuoga B, C, N, O, F pe3ko orauyaiorcs OT p-3JIE€MEHTOB
HIDKECIeAYIOMUX nepuooB. [IpuunHa 3TOro 3akitoyeHa B UMEIONIEMCS Y 3JIEMEHTOB TPEThETro
nepuojaa cBo0o1HOM d-1OAypOBHE, CHOCOOHOM IIPUHUMATH P-3JICKTPOHBI IPH UX pacllapUBaHHU.
DNEMEHTHI a30T, KHCIOPOa U (TOp 00JIaTatoT SIPKO BBIPAKEHHOW CIIOCOOHOCTBIO YYaCTBOBATH B
00pa3oBaHUM BOJOPOJHBIX CBSI3€H. DJIEMEHTHI TPETHEr0 M MOCIEAYIOIIUX I[EPUOIOB 3Ty
CIIOCOOHOCTH TEPSIOT.

Brone mepuona y HEMETAJIOB MagaeT CIOCOOHOCTh K OOPa30BAHUIO MOJOXKHUTEIbHBIX
HMOHOB C 3aps/ioM, OTBEUAIOIUM HOMepy rpymmbl. HaobopoT, cmocoOHOCTh K 00pa3oBaHUIO
OTPHULIATENIbHBIX HOHOB BO3PACTaET.

Xoa paGoTsI:

OmnbiT Nel B3anmoneiictBue HaTpusi ¢ BOAOM.

Hamute B dapdopoByro yamiky 10 HOJOBUHBI JUCTUIUIMPOBAHHOM Bojabl. Bosbpmure
MAHIIETOM M3 KEPOCHHA KYCOUEK HATpPHsl, BEICYIIUTE €ro (PUIbTPOBAILHON OyMaroil 1 BHECUTE B
yamky. Kakoif raz oOpasyercs B pactBope? IIpoBepsTe OMBIT, 100aBUB COOTBETCTBYIOIIUI
uHaukarop. Kakoil Meran JoikeH pearupoBaTth C BOJOM akThBHee W moueMy? Hamwumure
YpaBHEHUE peaklMH. SIBIASETCA JU ATOT MPOLECC OKUCIUTENbHO-BOCCTAHOBUTENBbHBIM? OTBET
OOBSCHUTD.

OnpbiT Ne2. OxkpamiuBanue NJiaMeHu COJISIMH HATPHUS U KaJIusl.

Haneiite B ogHy npoOupKy 5 Ml pacTBopa XJIOpUJa HaTpHs, a B IPYI'YIO CTOJBKO K€
XJopua Kaaus. B mimaMenu ropenku TIaTeabHO TPOKAIUTE JKEJIE3HYI0 MPOBOIOKY. CMouunTe ee
pacTBOpPOM XJIOpHJA HAaTPUsi M BHECUTE B IJIaMsi TOpENKU. B Kakoil 1BET OKpacmyIoCh TuIamsi?
[ToBTOpHTE OMBIT C XJAOPUIAOM Kaius. B kakoil BT okpacuiioch miamsi?

OmnbiT Ne3 B3aumoaeiicTBHe METAJLI0B € COJISIMH.

[IpuneiiTe B onHy IpoOHPKY 2 MJ pacTBOpa XJIOpHIA IIMHKA, a B JAPYTyH CTOJBKO K€
cynbara meau. B mepByro 1006aBUTH KycOdeK Menu, BO BTOpPYH — HUHK. UTo Habmromaere?
Hamummre ypaBHEHHS peakIMU, COCTAaBbTE JJICKTPOHHBIA OallaHC, YKaXUTE OKHUCIUTENIbh W
BOCCTAHOBUTEb.

OnbiT Ne4 BzaumoneiictBue Maruusi ¢ BoJ0M.



HacpinbTe HEeMHOT0 MOpOoIIKa MarHus B MPOoOUPKY, HAMOJHEHHYIO HA MOJIOBUHY BOJOM.
Pearupyer nu marauii npu komHaTHOM TeMieparype? Harpeiite conepxumoe 1o kumneHus. Uro
npoucxoaut? I1o okoH4YaHUIO peakuy 100aBbT€ UHIUMKATOP — KaK U3MeHUTcs 1BeT? CocTaBbTe
YPaBHEHHUS pEaKLMU MarHus ¢ BOJOM.

OnbiT Ne§ JleiicTBMEe KHCJIOT HA Me/Ib.

[Tomectute B mpoOUpPKY HEMHOTO MEIHBIX CTPYXKEK U MpUiielTe pa30aBICHHYIO CEPHYIO
KHUCIIOTY. 3aMETHBIX M3MeHeHUll He mpoucxoaut. [Ipuneiite B mpoOUpKy HECKOJIBKO Karleib
pactBopa nepekucu Bogopoza. [IpoGupky cierka B3donraiite U HaOIIOAANTE 32 U3MEHEHUSIMHU.
OO0bsicuuTe mpoucxosiye siBjaeHus. Hanummure ypaBHeHUs peakiui

OmnbiT Ne6 CBoiicTBa aMmmuaKa.

Haneiite B mpoOupky 1-2 My BOAHOTO pacTBOpa amMMHaka M J00aBbTe B Hee 1-2 Karum
nakmyca. B kakoil mBer oxpacutcs pactBop? Kakumu KHUCIOTHO-OCHOBHBIMHU CBONCTBaMHU
obnamaer NH4,OH? Hanuiure ypaBHeHHE AUCCOLUUALIMM THIPOKCHIA AMMOHHSL.

OnpiT Ne 7 KayecTBeHHasi peakiiusi Ha CyJb(aT-uoOH.

Haneiite B mpoOHMpKy HECKOJIBKO Kamelb PAacTBOPHUMOW COJM CEPHOM KHUCIOTHI U
no0aBbTe PacTBOP XJopuaa 6apusi. 3auIIUTe HAOIIOICHUS U YKAKUTE I[BET BBINABIIETO OCAJIKA.
Hanummure ypaBHEeHUE peakliuy B MOJICKYJIIPHOM U HOHHOHN (opMax.

JHloGaBbTe B mpoOupKy 1-2 M pacTBOpa COJSHOW KHUCIOTHL. HaOmomaercs
pacTBopeHue ocaaka? CaenaiTe BbIBOJ 110 pe3ybTaTaM OIMbITA.

OnbiT Ne8 Peakuuu o0HapyKeHUsI Ta10TeHU/-HOHOB.

B Tpu nmpoOupku Haneiite mo 1-2 mi pacTBOpPOB: B NEPBYIO — XJOpPHAA HATpus, BO
BTOpYIO — OpoMUa Kajus U B TPETho — Hoauaa kanus. Bo Bce Tpu nmpoOupku qo06aBeTe 1o 2-3
KarIu HuTpata cepedpa. Kakoro nBera nonydensl ocaaku? Hanummre ypaBHEHHs peaklui.

Tema 3.3. [Ipou3B0oACTBO HEOPraHUYECKHUX BelleCTB. 3HAYCHNE U IPUMEHEHHe B
OBITY M HA IPOU3BOACTBE

HpaKTI/IKO-OpHeHTHpOBaHl-[l)le 3aJaHUsl 110 COCTaBJICHHUIO XUMHUYCCKHUX peaKHI/Iﬁ C
ydyaCcTuem HCOPTraHNYCCKUX BCIICCTB, HCIIOJIB3YEMBIX JIIA nux I/II[eHTI/I(l)I/IKaIII/II/I n
IMPOMBIINIJICHHBIX croco0oB MOJIYy4YCHMU.

1. KapOokcurepanus

A 3HaKOMO JIM BaM MOHATHE «kapOokcuTepanus»? B TepaneBTHUECKUX LENsSIX UCTIONIb3YIOT
razoobpasHoe BemiecTBO. Ilo 3Tol mnpuuMHE NOJOOHYI0 METOJUKY HAa3bIBAIOT «Ta30BBIMU
yKOJIaMu». OTa METOAMKA HUCIOJB3YEeTCsl JJISl JIEUEHUS CEepJIeYHO-COCYAUCTBIX 3a00JeBaHU,
MOBBILICHUS AJTACTUYHOCTH KOXKU. [lOBBILIEHME cCONlEep)KaHUsl 3TOTO raza B KpPOBU TOBOPHUT O
HeKayecTBEHHOM (yHKuMM KpoBu. Camoe yAMBHUTEIBHOE, YTO OHO HCIIOJIb3YeTCS B TBEPAOM
BUJIE B NUIIEBOM MPOMBIIIJICHHOCTH AJII XpaHEHUS W NEPEeBO3KM IPOAYKTOB: PBIOBI, Msca,
MOPOXKEHOTO.

3amanue
Bbi0epuTe o1MH NpaBUIbHBIN OTBET:

1. O xakoM BemiecTBe UIET peub?
A) yriekucinelii ra3
b) xucnopon
B) ammuax

2. Kaknumn XuMru4ecKUMHU CBOMCTBAMHU 00JIaJaeT dTO BEMIECTBO?



A) KHCIIOTHBIMH
b) ocHOBHBIMU
B) amdorepupiMu
3. C ueM MOXKET BCTYIaTh BO B3auMOJieicTBUE?
A) ¢ BOJI0ii, OCHOBHBIMH OKCHJaMH, IIIEJIOYaMHU, HEKOTOPBIMHU COJISIMU
b) ¢ BoJ0ii, KUCTOTHBIMH OKCHUJAMHU, LIEI0YaMU, HEKOTOPBIMU COJISIMU
B) ¢ Bo110i1, KUCTTOTHBIMH OKCHUJIAMH, KUCIIOTAMH, HEKOTOPBIMU COJISIMU
4. C moMOIIIbI0 KaKOT'0 BEIIECTBA €r0 MOKHO OOHAPYKHUTH?
A) dbenondranenna
B) 6pomMHoIi BOIBI
B) u3BecTkoBO# BOJIBI
5. TlpuBeaute QakThl, KOTOPHIC JOKA3BIBAIOT OTPHUIATEIHLHOE BIMSHUE 3TOTO Ta3a Ha
KEITYT0YHO-KHUIIIEYHBIN TPAKT YeTTOBEKA.
JTaJI0OH OTBeTA:

1 2 3 4
A A A B

5 — IloBbIICHHOE COJACPIKAHUEC Ira30B B KUIICYHHUKEC BCACT K PACTIKCHUIO KUIICYHHKA,

CTUMYJIMPYCT TEM CaMbIM ICPUCTAIIBTHUKY, BbI3bIBasd 60neBy}o CUMIITOMATUKYy

2. [loBapenHas cos1b

N3BecTHO, yTO B MUpe A00bIBaeTcsa npuMepHo 100 MUISIMOHOB TOHH MOBAapeHHOM COJM B
roj. Ha nuieBbie Hy»X/Ibl pacxoyeTcsi OKOJIO OJJHOW 4eTBEepPTOl YacTH 3Toro koiauuyecrna. Kyna
e UJeT OcTalbHas Colb?

[ToBapeHHass coib COBEPIIEHHO HEOO0XOAMMAa MpPH IMPOU3BOACTBE MSCHBIX M PBHIOHBIX
KOHCEPBOB, OHA HCIIOJIb3YyeTCS B METALIYPrHUYecKOd OTpaciyd HPOMBIIIIEHHOCTH, IpU
06pa60TKe MCXOB U PA3JIMYHBIX KOK, B IIPOLCCCC NPUTOTOBJICHUA MbLId, UACT AJIA IMOJTYYCHUA
KaJIbIIMHUPOBAHHOW COJZbI, TMpUMEHseTCs B MeauiuHe. OCHOBHOM MOTpeOUTENb CONMM —
XMMHYECKasl OTPacib MPOMBIIUIEHHOCTH. B 3TOI 00s1aCTH MCHONB3YyeTCsl HE TOJIBKO CaMa COJlb,
HO U JIEMEHTHI, COCTaBIAIOIIME ee. B mpolecce 31eKTpoiu3a €€ pacTBOpa MOJy4aroT XJOp,
BOZOPOJ M enkui HaTtp. M3 pacTBopa enxoro Harpa mojay4aroT TBEPAYHO ILEIOYb — KayCTHUK.
CoeauHsis BOOOPOJ € XJIOPOM, IOJIy4YarOT COJISTHYIO KUCTIOTY.

3agaHue: cocTaBbTE ypaBHEHUS, ONMCAHHBIX B TEKCTE pEaKLUi.

ITAJIOH OTBETA:
3JIEKTPOJIN3 pacTBOpa

2NaCl + 2H20 2NaOH + C12+H2
H2 + C12 — 2HCI

Pa3nen 4
Tema 4.1. Knaccupukanus, cTpoeHrHe 1 HOMEHKJIATYPA OPraHHYeCKHX BellecTB
1. 3apanns Ha cOCTaBIEHNE HA3BAHNUN OPraHMUYECKHUX COEAMHEHUH IO TPUBUAIIBHON WIIN
MEXYHApOJIHON CUCTEMAaTHYeCKOW HOMEHKIIATYpe
1. HazoBuTe mnpuBeIEHHBIE HUXKE YIIEBOAOPOABI IO MEXAYHApOAHONW HOMEHKIATYpE
IUPAK:



CH;

I
CHy — CH — CHz — CH— CH;

CH,
CHa
|
CH3y — CHz — C CH — CH2OH
| |
CHa CH
CH; — CH: CHz: — CHa
I |
CH» L L i CH CH= — CHa

CHi CHx CFHis

JTajioH oTBeTa: 2,4-nuMeTuinenTas; 2,3,3-rpuMetwinestan-1-oi; 3,4,5,5-rerpameTui-

4-yTUnrenTaH.
2. HazoBute mpuBeIEHHBIE HIXE YIJIEBOJIOPOJbLI MO MEXKIYHAPOAHOM HOMEHKJIAType

IUPAK:_ _
CH,— CH;
CH; — CH,- CH,— CH- CH,— CH,— CH — CH,— CH;
CH;
CH; - CH, — CH—- CH, — CH,
CH;— CH - CH; - CH;3
CH;

Cil,— (|:H B, ¢ o CI‘H3 Ol — Ol
CH,- CH; CH,-CH-CH,
ITaJIOH 0TBeTA: 6-METHI-3-3TUITHOHAH; 3-METHI-5-3TUIITENTaH; 6-METHI-2-3TUITHOHAH.
3. Hanmumure cTpykTypHBbIE GOPMYIBI COSAMHEHUHN TI0 UX HA3BAHUSIM:
1) 2,5-numeTniarekceH-3;
2) 2,5-numMeTun-3-HUTPOTeKCaH;
3) 2,3-quxopreKcaHoBasi KUCIIOTA,
4) 2-6pomOyTaH.
ITaJIOH OTBeTA:



CH; CH;

D Hee—C—G=—=g—C—CH,

NO,
| w
2) he—08 G——C'—C——CHs
CHj CHj

H
4)  Hc—8—C*—CH,

Br

2. 3agaHMsi Ha COCTaBJICHHE I[IOJIHBIX M COKpALIEHHBIX CTPYKTYPHBIX
OpraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB

Hanummre nonxeie U COKpalieHHbIE CTPYKTYpPHBIE (DOPMYJIbI:
1) 2,2,4-TpUMeTHIITICHTAaH
2) 2,3,6-TpuMeTHII-4-3TUITEeNITaH
3) 2,5-numeTuiarekceH-3
4) 2,3-1UXJI0preKcaHoBasl KUCIoTa

JTAJIOH OTBeTA:

H H
H | HH | H
CHy cH, " Ny N "
1) Hsc—l—gz—é—cm H—\c—(|:—(|:—(|:—c/—H
CH "'/ l IL rL \H
8 H/|\H
H H
H | H
CHy H >
| H\|/H H\|/H
T AN N
2) Hsc—ﬁ—é—ﬁ—gz—é—cm H—\C—C—C—C—C—C—C/—H
RS EREEY
: 3 O T
H H
H H
|
H H
R Ew,
3 HSC—ﬁ—ﬁ:ﬁ—(H:—CHS H—\C—C—C: —C—C/—H
o] L\
CH, H c
H/|\H
H
Ho cl He—o0 C H H H H
4) \ | H H, H, \ | | | | |
C—E——C——C'—C'—CHs C—C—C—C—C——C—H
/ | /L | ]
0o cl 0 H C H H H

hopmyn



3. 3aagayu Ha onpeneneHne mpocTenel GopMyIbl OPraHMIECKOW MOJIEKYIIbI, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

1. KakoBa ¢Qopmyna coeauHeHHUs, B KOTOPOM MaccoBas J0js kamusi paBHa 0.565,
yraepona — 0.087, kucnopona — 0.348?

IrtagoH orBera: K,CO;

2. BeiBenmute mnpocreinnyro GopMyiny COCIUHEHHS, €CIM HM3BECTEH €ro 3JEMEHTHBIN
COCTaB:
a) yranepoza 0.273 (27.3%) u xucnopona 0.727 (72.7%)
6) kanpius 0.811 (81.1%) u azota 0.189 (18.9%)
B) Hatpus 0.176 (17.6%), xpoma 0.397 (39.7%) u xucnopona 0.427 (42.7%)

Jrasion oTBera: a) CO,; 6) CazN,; B) Na,Cr,04

3. Haiigute MonexkynsapHyto GopMylly COSTUHEHHs a30Ta ¢ BOJIOPOJOM, €CIIM MaccoBas
JI0Jis BoJopoaia B HeM paBHa 12.5%, a oTHocuTeNbHAs IUIOTHOCTH MMApPOB ATOTO BEIIECTBA IO
BOJIOpOly paBHa 16.

Irtanon orBera: (NH;), nmu NoHy

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

Jranon orBera: C3HgO (C3H;0H)

5. Omnpenenure MOJCKYJIApHYIO GOPMYIy sifa IIMAHCKOW MYIIKM KaHTapuJWHA, €CIIH
MacCOBBIE JIOJIH 3JIEMEHTOB B HEM cOCTaBIsAOT: 61,23% (C), 6,12% (H), 32,65% (O).

Irtagaon orBera: CioH 1,04

Tema 4.2. CBolicTBa OPraHUuvYeCKUX COeTUHEHH N

1. 3agaHmsi Ha COCTAaBJIEHHE YpPAaBHEHHI XUMHUYECKHUX PEaKUUd C y4dacTUEM

OpPraHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHHS.

Hamnumvre ypaBHeHUS peakiinii, ¢ TOMOIIBIO KOTOPHIX MOKHO OCYIIIECTBUTH CIICTYIOIINE

IpEBpaIlCHUA:
Zn, t HBr Na,>pup Cr;03, t
1,3-)1Hxnopnp0naH — X1 — Xz X3 X4 — C6H5CH(CH3)2

B ypaBHeHuUsIX npuBenuTe CTPYKTYpHBbIE (POPMYIIBI OPraHUYECKUX BEILECTB.

ITaJI0OH OTBETA:

2 AP LaNe —= A~~~ +2NaBr



2. 3agaHUsl HA COCTaBJIICHUE YPABHEHUN XUMHUYECKUX PEAKIUN, WIUTIOCTPUPYIOIINX
XUMHYECKHUE CBOICTBA C YUYCTOM MCXAHU3MOB IMPOTCKAHUA JaHHBIX peaKHHﬁ U T'€HETUYECKOU
CBSI3U OPTraHUYECKUX BEIIECTB Pa3HbIX KJIACCOB

YcTaHOBUTE COOTBETCTBHUE MCKAY pCarupyromuMi BCUICCTBAMU U YITICPOACOJACPKAIIUM

IPOJIYKTOM, KOTOPBIN 00pa3yeTcs MpU B3aUMOJICHCTBUU ATHX BEIIECTB: K KAXKIOH IMO3UIIHH,
0003HaYeHHON OYKBOH, MOA0EPUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO TN POH.

PEATHMPYIOIINE BEHIECTBA

TPOJIYKT B3AMOJIENCTBUA

A) yKcycHas KUCJIOTa U KapOOHaT HaTpus;

B) MypaBbuHas KHUCIOTa M THIPOKCUI HATPUS;
B) MypaBbuHas KHCIIOTA M THIPOKCU

meau (1) (mpu HarpeBanun);

I') sTaHON M HATpWHIA.

1) nponuoHaT HaTpus;
2) 3TUNAT HATPUS;

3) dopmuar memu (11);
4) dopmuaT HaTPUS;
5) anerat menu (11);
6) yrIeKHCIbIi ras.

ITajIoH oTBeTa: 6462

3. PacuerHnbie 3aJaYvM 110 YpaBHCHHUAM pCaKHI/Iﬁ C Y4aCTUEM OPraHUYCCKHUX BCIICCTB.

1. Bpruuciure o06beM (H.y.) BOAOPOJA, BBIIEIMBIIETOCS MpPU B3aUMOJEHCTBUU 46 T

sTaHo’ia ¢ 46 T METANIMYECKOTO HATPHSL.

Jrtasion orBera: O6beM Boopoaa onpeaenum mno gopmyine: V=V n.

CocraBuUM YpaBHCHHC PCAKIIUU:
2C2H5OH +2Na — 2C2H5ON8. + HQT

1) BerauciauM KoandecTBO BCIICCTBA CIIMPTAa W HATpHUAd B HUCXOAHBIX HABECKax II0

dopmyne: n=m/M

n(C,HsOH) =46 / 46 = 1 monb; n(Na) =46 / 23 = 2 Mob.
N3 ypaBHeHHsI peakuuu CleAayeT, 4TO CHUPT M HAaTpUH pPEArupyroT B MOJSIPHOM

ornomenuu 1:1 ,1.e. n(C,HsOH) = n(Na).

CrnenoBarenbHO, HaTpuil B U30bITKE. PacueT Besiem mo crupry.

2) U3 ypaBHeHHS PeaKIiH CIIEIyeT:
n(H,) = 0,5 n(C,HsOH); n(H,) = 0,5 (Monb);
V(Hy) = 22,4 0,5 = 11,2 (x).

4. JlabopaTopnasi padora Ne3 «llomyuenue 3TuneHa U H3y4eHHE €ro CBOMCTB

I.Ieﬂ]:: 3aKpCIJICHUC 3HAHUH O CBOMCTBAaX HCMPEACIbHBIX YTJIICBOAOPOAOB: CITOCOOHOCTH alIKEHOB
BCTYIIATh B pCaKIU ITPUCOCIUHCHUA, OKUCIICHUSA, TOPCHUS; U3YUCHNE KAQYCCTBCHHBIX peaKum‘/'I Ha

HEMPEACIBbHBIC YTITICBOAOPOABbI.
Teopus

OTHUIIEH - C2H4 ABIIACTCA HpOCTeﬁIHI/IM OpeACTAaBUTCIIEM HCIPCACIILHBIX YIJICBOAOPOAOB C

onuoy nBouHoM cBa3p0: CH,= CH,.
IHony4yenne.

1. B npomviunennocmu 3TWIEH BBIIEISIOT U3 Ta30B KpeKUHra (paciieryieHusi) HedTu.

Baxneiimmii cmoco® mMonMydeHHs DJTUIICHA
KaTaJIn3aTOpPOM:
CH;- CH;— CH,=CH, + H»,

ACTUAPUPOBAHUC JSTaHa HaAJ HUKCICBBIM

2. B nabopamopuu TMOIYYarOT AETUApATAMEH STHIOBOTO CHUPTA (OTIICTUIEHUE BOJIBI).
BoszneiictBue BomooTHuMaromux cpeactB (koHn. H,SOs) Ha ogHOATOMHBIE CHUPTHI TpPU




3.

BBICOKOM TemIieparype, MPUBOAUT K OTIIEIUICHHIO MOJIEKYJIBI BOJABI U OOpa30BaHMIO JBOWHON
CBSI3U:
CH;3— CH,OH — CH,=CH, + H,0

B co3panum N[BOWHON CBSI3M MEXIY JABYMS aTOMaMM YIriepoJa Y4YacTBYIOT JBE IMaphl
AJIEKTPOHOB, TIPUYEM OJIHA CBSI3b — MPOYHAS, a APYyras CBA3b cliadas, JETKO pa3phIBACTCs, YTO U
OOBSCHSICT HEHACHIICHHBIX XapaKTep OpPraHMYeCKUX COEAMHEHHWH C JBOWHON CBS3bIO U
CKa3bIBAETCS HA UX XMMHYECKHUX CBOMCTBAX.

I. Tak, nns HenpenenpHbIX YIVIEBOJOPOJIOB psAlla OSTUJICHA
MPUCOeIUHEHUS, KOTOPbIE ITPOTEKAOT C PA3PbIBOM JIBOMHOM CBS3H.

1. Peaxyus euopuposanus. CH,=CH,+ H,—CHjs- CHj

2. Peaxyus eanozenuposanusi. CH,=CH,+ Br, = CH,Br - CH,Br

[Tpu B3auMoIeHCTBUY C ajKeHaMu OpOMHast BoJia 00EeCIIBEUNBAETCS, IOITOMY PEaKIIHsI C
OpoMHOIi BOIOH SIBISETCS Ka4eCTBEHHOM Ha HENpEIeIbHbIE YIIIEBOAOPOIBI.

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

[IpucoennHenre raJoreHoBOAOPOAOB K AJIKEHAM IIPOUCXOIUT 10 npasuy Mapkoenukosa:
aTOM BOJOpOZa MpHUCOEAHHsSETCS K Oojee TMIPUPOBAHHOMY aTroMmy yriepoja (IIpH KOTOPOM
OoJibllle  CONEPIKUTCS aTOMOB BOJIOPOJA), a TajoreH - K MEHEE THUIPHUPOBAHHOMY aTOMY
yriepona.

4. Peakyus ecuopamayuu: 3TE€H, TPUCOCIUHSS BOLy, 00pa3yeT STUIIOBBIA CIIUPT.

CHzZCH2+ H20—>CH3— CHon
II. Peakuum okucIeHUsE
1. Peaxyus 2operus: alKeHbI TOPST ¢ 00pa30BaHUEM YTIIEKUCIOTO ra3a 1 BOJBI.
C2H4 + 302—>ZC02 + 2H20
2. Peakyus okucnenus: STUICH OKUCISIOTCS BOJIHBIM pactBopoM KMnO4 1o
STUJICHTJIUKOJIA:
CH,=CH; + [O] + HOH - CH,0OH - CH,OH
Peaknus ¢ KMnOgsBisieTcst KaueCTBEHHOUM peakluel Ha HelpeAelibHbIE YTIeBOA0POIbI, T.K.
($1OIETOBBIN PacTBOp MEepMaHTaHaTa Kalus B X0JIe PEAKIIMU 00ECIIBEUHBACTCSI.
III. Peakunu moJMMepu3amuu.
7. Peakyus nonumepuzayuu MpoTEKaeT 3a CYET pa3pbiBa KPATHBIX CBS3EH, ¢ 00pa3oBaHHEM
BBICOKOMOJIIEKYJISIPHOTO COEMHEHHs (TTOIMMEpa).
nCH2=CH2—> (-CHz-CHz-)n

XapakTepHbl PeaKkuuu

OobopynoBaHue: NpoOUPKH, MPOOKA C Ta300TBOJAHOMN TPYOKOM, IITATHB, CIIMPTOBAs TOPEJIKA, CIIMYKH.
PeaktuBsbi: C,HsOH, H,SOy4(xoH11.), recok, OpomHast Boaa (Br,), KMnOj,.

Xoa padoTbl
C mpaBusiaMu TEXHUKHU 0€30TIACHOCTH 03HAKOMIIEH(2) ¥ 00SI3yI0Ch WX BBITIONHSTH.

Ne | Yro genamu? Yro "HaOmoganmmu? YpaBHEHHE peakuu BriBoab1
1|1 [Monyuenue C,Hs0OH —=C,H41 + H,O. B xome peakuuu
JTHJIEHA. KOHIICHTPUPOBaHHAS
CoELOH (ersno- cepHas KHUCIIOTa
B npoOupky Hamumy | Bl cnupr) 3aGHpacT BOLY H3
1 Ma 3THWIOBOrO H.80, P Y
CIINPTA, B
crupTa 5
pe3yibrare
OCTOPOXKHO
o0pasyeTcs 3TUIICH.
nobaBpre  6-9 M [Mecos
N Takyto peaxkiuto
KOHIICHTPUPOBAHHOU
o HA3bIBAKOT —
CEpHOM KHUCIIOTBI.
peaxiust
3areMm BCBITIAIN
JICTUIpaTaIHH.
HEMHOT'0




MPOKAJICHHOTO TTeCKa
(ITOOBI
MIPEIOTBPATUTH
TOJTYKH  JKHJIKOCTH
pu KUTICHUN ).
3aKpeuUTH  TIPOOUPKY
npoOKoit c
ra3o0TBOJIHOU
TPYOKOM, 3aKpernuin

ee B INTaTUBE U
OCTOPO’KHO Harpeiu
COJICPKUMOC
MIPOOHPKH.

B nmpobupke HaunHaeTcs
BBIJICJIATHCS I'a3 - STUIICH.

2.M3y4yeHne CBOWCTB
STHUJICHA.

B npyryto mpobupky
HaJIWIH 2-3 MIT
OpOMHO¥ BOJIBI.
Onyctunu
ra300TBOIHYIO
TpyOKy mepBoit
MPOOHUPKH A0 JTHA
npoOUpPKH C
OpOMHOI BOJION U
IPOITyCKaJlK yepe3
He€ BBIICIAIOIIUICS
ras.

H 50y {ros,

IIpu nponyckanuu rasa 4yepes
OpOMHYIO BOJY, IPOUCXOUT
obecrBeurBaHre OPOMHOM
BOJBI.

HzC:CHz + BI‘Z — CHzBI' — CHzBr

B xone peakiuun
MIPOUCXOJIUT
OKHCJICHUE 3TUJICHA
OpOMHOH BOJIOM 110
JIBOMHOM CBSI3U.

OO6ecBeunBaHue
BOJIHOTO  pacTBOpa
OpOMHOH BOIBI —
KavyeCTBCHHAS
peakIis Ha aJKeHbI!

B Tpetbio mpobupky
HaJIWUIHA 2-3 M
pa30aBIEHHOTO
pactBopa KMnOy,
MOJIKUCIIEHHOTO
CEpHOM KUCIIOTOU, U
HPOITYCTUIIN Yepe3
HEro Ta3 - 3TUJIEH

Ho 50y, {reoeer,

[Ipu mpomyckanuu rasa uepes

TTOIKMCIICHHBII pacTBop
KMnQO,, MIPOUCXOJIHUT
obecrBeUrBaHUE pactBopa

KMnOs,.

3CH2:CH2 + 2KMHO4 + 4H20 =
3HO-CH,~CH,—OH + 2KOH +
2MnO, peakuus Baruepa

XKectkoe okucnenue:
5C,H4+12KMnO4+18H,SO4—
10CO,+6K,S0,4+12MnS0O,+28H,0

B xome peakuuun
MIPOUCXOIUT
OKHCJIEHHE DSTHJIEHA
ITOJIKHCJIEHHBIM
pacTtBopoM
TiepMaHraHarTa
KaJusl.
OO0ecuBeunBanue
BOJHOTO  pacTBOpa
nepMaHTaHaTa -
KAa4CCTBCHHAasA
peakIis Ha aKeHbI!




Brigensromuecs ras C,H;+ 30, — 2CO,+2H,0. OTuieH TOPUT

TIEPBOY MPOOUPKH U SIPKUM  CBETSIIIHMCS

IO JOKTJIH. nsilt aeinpT) ITAMEHEM, 4TO
HA0, TIOKa3bIBaCT

CBSI3EH.

OThWieH Ha BO3AyXe TOPHT
SAPKUM CBETSIIUMCS TUIAMEHEM.

OOwmuii BBIBOA: Ha JaHHOH 1abopaTopHOH padoTe MBI HAYYWIHCH MONY4aTh B JTa0OPATOPUH STHIICH
peaxuneﬁ AcCryuipatalilii CHUPTOB; H3YYUIIUM XUMHUYCCKHUC CBOMCTBa O9THUJICHA, a HMCHHO, I[CI\/'ICTBI/IC
STHIIEHA Ha OPOMHYIO BOJIY Y TIOJIKACIICHHBIN PacTBOP MEPMAaHTaHATa KaJHs.

Bonpocsl u 3a1aHu

1. B yem paznuuue MeXny G- U T- CBS35AMU B MOJIEKYJIE ITHUIIEHA?

2. IToyeMy 3TUJIEH OTHOCUTCS K HENPEAEIbHBIM YIIIEBOI0pOIaM?

3. Kakue peakiuu Ha3bIBalOTCS: a) THJIPUPOBAHUEM; O) AETUAPUPOBAHNEM; B) IOJIUMEpU3auen?
4. Kakue peakuuu sBJISIOTCS KaUeCTBEHHBIMU PEAKIMSAMU Ha HENpeAeIbHbIE YTIEBOAOPOIbI?

5. Yro oO1iee u B 4eM OTIMYME XUMHUYECKUX CBOMCTB METaHa (aJKaH) U dTUJIeHA (aJKeH)?

Tema 4.3. Oprannyeckue BelecTBa B JKU3HEAEATEILHOCTH YeJI0BeKa.
IIpou3BOACTBO ¥ MPUMeHEHHE OPraHNYeCKHX BelIeCTB B MPOMBIILIEHHOCTH

IIpakTHKO-OpMEeHTHPOBAHHBIE 3aJaHMSl IO COCTABJICHUIO XMMHUYECKHX pEaKIui ¢
y4acTHEM OPTaHHYeCKUX BEIIECTB, MCIOJIB3YyEeMbIX IJisi WX HACHTUPUKauuu B OBITY U
MPOMBIIIICHHOCTH.

MoJoyHas KHCJI0TA

[TpoMeKyTOUHBIM MPOJYKTOM OOMEHa y TEIJIOKPOBHBIX KMBOTHBIX SIBISETCS MOJIOYHAS
KHCJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYILIME HACEKOMbBIE YIIABIMBAIOT HAa 3HAYUTEIHHOM
PacCTOSIHUHU.

3amanue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute (GoOpMyITy MOJIOYHOW KHUCIOTBI, KOTOpasi TOMOTaeT HACEKOMBIM HAXOJUTh
TETJIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIE JIOJH DJIEMEHTOB B HEH COCTABJISIOT: YIJiepojaa —
40,00%, Bomgopona — 6,67%, xkuciopoaa — 53,33%.

3. CoctaBbTe CTPYKTYypHYIO (OPMYITy MOJOYHOW KHCIOTH. HazoBute KHCIOTY IO
HoMmeHknarype UIOITAK.

4. Ha ocHOBaHMM CTpPOEHMSI MOJOYHON KHUCIOTBHI CIENAalTe BBIBOA O €€ XMMHYECKUX
CBOMCTBax.

Jrajsion orsBera: 1. J[ms KOMapoB MpH BBIOOpE <« KEPTBBD HMEET 3HAYCHHE 3amax
YeJIOBeKa M TeMmIeparypa ero tena. MojioyHas KHCIIOTa — OJTHO M3 CaMbIX NMPHUBIIEKATEIbHBIX
COEJIMHEHUH U3 MOTa 711 KOMapoB,

HaJIH4uc KpaTHBIX




2. C3H405
P
H.C—CH—C
| N
3 OH OH

2-FI/I,I[pOKCI/IHp0HaHOBaﬂ KHCJIOTa
4, HpOfIBJ’IHeT CBOMCTBa OAHOATOMHOI'O CIIMPTA, Kap6OHOBBIX KHCJIOT.

AneTrnjieH

OxHUM M3 CaMBIX PacIpOCTPAHEHHBIX CIOCOOOB CBAPKH IUIABJICHUEM SIBIISIETCS Ta30Bas
CBapKa, KOTOpas IPOU3BOAMUTCS C OOpa30oBaHMEM Tra30BOr0 IUIAMEHM B KaHallaX CBapO4HOMN
ropenkd. (OOpa3oBaHME Ta30CBAapOYHOrO IUIAMEHHM HEBO3MOXKHO 0e€3 raza aleTHIIeHa.
TeXHUYECKUH alleTHIICH MOTYYaroT U3 KapOuaa KaabIlvsl.

3aganue

1. OObscHuTe, Kakol (PU3NYECKHI MOKa3aTelb MO3BOJISIET KCIOJIB30BATh AlETHIICH IS
CBapOYHBIX padoT;

2. CocTaBbTe ypaBHEHHE PEaKIMU MOTyYCHHS alleTUIICHA,

3. CocTaBbTe ypaBHEHHE PEAKIIUU TOPEHUS allCTHIICHA;

4. Bpruuciaure oOBEM aleTUIEHA NOJYyYEHHOro W3 KapOuja kKaimpuus maccodl 128 r,
coaepxaniero 5% mnpumecei, ecid BBIXOA aneTwieHa coctaBisieT 80% oOT TeopeTHdyecKu
BO3MOKHOTO.

Jrason orBera: 1. Ona oOnagaer AByMs ClIa0bIMH BOJOPOJHBIMHU CBSI3IMH U
BBICOKOOPHEPTUYHON TPOWHOM CBSI3bI0 MEXJIYy aromMamu yriepoaa. VIMeHHO STH CBOMCTBa
MO3BOJIUJIN MCIIOJIB30BATh a3 PU MPOBEICHUHU CBAPOUHOM TEXHOJIOTHH.

2. CaC; + 2H,0 — Ca(OH), + C;H;
3. 2C2H2 +5 02 — 4C02 + 2H20
4.34,05 n

ben3oiinasa kucjaora

KirokBa 1 OpycHHKa MOTYT OY€Hb JIOJITO XPAHUTHCA B CBEXEM BHUJE 0€3 caxapa, TaK Kak
ATOMY CIIOCOOCTBYET HAIMUME B HUX MPEKPACHOTO KOHCEPBAHTa — OCH30MHOMN KHUCIOTHI.

3aganue: YCTaHOBHTE MOJCKYISPHYIO (GOPMYyNTy KHUCIOTHI, €CIM MAacCOBBIE JOJH
AIIEMEHTOB B HEH COCTaBIAIOT: yraepoaa — 68,85%, Bomopoaa — 4,92%, kucnopoga— 26,23% (M
=122 r/momnb).

Itanon orBera: C;HO,

Pa3nea S
Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX PeaKIui

1. JTaboparopHas pabota Ne4 Ha BbIOOp:
— «OmnpezneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIMU OT KOHIEHTPAIMK PEarupYIOIIMX BEIIECTBY;
— «OmnpezneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT TEMIIEPATyPhI».

JlaGopaTtopnast pabota Ne4
Tema: CKOpoCTh XUMHUYECKOW pEAKIIUU
Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIIUN OT KOHIIEHTPAIMK pearupyromnmx
BEIIECTB



Omnplt 1. 3aBUCUMOCTD CKOPOCTH PEAKLIUK OT KOHLIEHTPALUU XUMUUYECKUX BEILIECTB.

[lens pabotel: Ha ocHOBanmm peakiuu B3aumoerctBus Na,S,0; ¢ H,SO4 uccnenoBath
BJIMSIHUE KOHILIEHTPALMK PEArUPYIOLINX BEIIECTB HA CKOPOCTh XMMUUECKON PEAKIIUH.

NaS,03+ H,SO4= Na,SO4+ S| + SO, 1 + H,O

PeakTuBBI U MaTepuanbl: pacTBOP THOCYIb(aTa HATPUs, BOAA, PACTBOP CEPHOM KUCIOTHI.

OO6opynoBaHMe: TPU CYXHUX KOJIOBI, CEKYHIOMED.

XoJ1 pabOTHI:

[TpuroroBuaM TpH CyxXux NMPOHYMEpOBaHHbIX KOJObL. B mepByro BHecau 5 mul pactBopa
tuocynbgata Hatpus U 10 mut; Bo BTOpyIo — 10 Mut THOCYIb(aTa HATPUSA U S5 MIJI BOJBI; B TPETHIO
— 15 M THOCYIB(haTa HATPHSI.

3arem B kon0y Nel BHOCHIHM 5 Mi1 4 % - HOTO pacTBOpa CEPHOM KUIIOCTHI, OTHOBPEMEHHO
BKJIIOYAJIM CEKYHJIOMEp: BCTPSAXMBasi KOJOy, CIeIWIN 3a MOSBICHUEM MYTH B KOJIOe, Jepxka ee
Ha ypoBHe riua3. [Ipu mosBieHMM ManeWlled MyTH OCTAaHABIMBAIU CEKYHJIOMEpP, OTMEdaan
Bpems. [Iponenanu eme psit aHAJIOTMYHBIX OIBITOB.

Pe3ynbTarhl ONBITOB 3aHeCHH B Tabuuny 1.

TabGmua Nel.
Ne Komunuectso KonunuectBo KonuuectBo pactBopa Bpewms OTHOCHTENbHAS
mpoOUpKU | pacTBOpa H,0 (mi) H,SO,4 (M) peaknuu t, C | CKOPOCTh Peakiuu
Na,S,0; V=1i
(mu) c

1 5 10 5 160

2 10 5 5 130

3 15 - 5 20

[To mosyyeHHBIM NaHHBIM TIOCTPOMM Ipaduk | 3aBUCHMOCTH CKOPOCTH PEaKIUU OT
MOBBIIICHHS KOHIIEHTpaIu pactBopa Na,S,Os (mir).

. /

KousHTEALNA TUacyMkEGATA HATPAR, Mank/n
FPUC. 2. 3a0HCMMOCTE YONODHOA CHOPOCTH PEAKLIMA OT KOHLEHTRALMA

Yenomar ceapocts, ¥

I'paduk 1

BriBoa:

C yBenuueHnueM KoHIIEHTpanuu pactBopa Na,S,03 u ymensinenrnem H,O oTHOcuTEeIbHAS
CKOPOCTh peaKIIMHi BO3pacTaer.

OmnpIT 2. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT TEMIEPaTyphl

Lenb pabGoTbl: HailiTh 3aBUCMMOCTb CKOpPOCTH pPEAKIIMU CMECH pPacTBOPOB OT
TEMIEPATYpPHI.

PeakTuBBl 1 MaTepHalbl: pacTBOP THOCYNIb(aTa HATPUS, PACTBOP CEPHON KHUCIOTHI.

O6opynoBanue: nBe OoJsblie MPOOUPKH, MepHas Koiba, BoAsHas OaHs, TEPMOMETD,
CEKYHJIOMED.

XoJ paloThl:

3aBHCUMOCTh CKOPOCTH pEAaKLUU OT TeMIlepaTypbl MOKHO HaOJrofaTh Ha TOH ke
CUCTEME

NaQSQOj; + HQSO4 = NaQSO4 + Sl + SOQT + Hzo




Jliis ombiTa OBUTM B3SITHI JBE OoJbIue MpoOupku. B ogHy u3 HUX MbI Hamwiud 10 mi
pactBopa Tuocyiabharta HaTpus, B 1pyryto — 10 mi1 4% - HOro pacTBOpa CEPHOI KUCIOTHI.

3anucanu KOMHaTHYIO TeMmmepatypy. Cnuimm comepkuMoe MpoOHpPOK B KOOy,
OJIHOBPEMEHHO BKJIIOUMB CEKYHJIOMEP U OCTAHOBUB €r0 IPHU MOSBICHUH CJ1a0oi, e1Ba 3aMETHOMI
MYTH.

[ToBTOpMIM ONBIT JBAXKABI C TEM >K€ KOJMYECTBOM THOCYJIb(ara HATPUS U CEpHOU
KHUCIIOTHI, MPEABAPUTEIHHO HArPeB MPOOUPKY C PACTBOPOM Ha BOJSHON OaHE M0 TeMIlepaTypbl
Ha 10 u 20 C BbIIIe KOMHATHOM. 3a TEMMEPATypOH CIECAWIA MO TEPMOMETPY, OMYIICHHOMY B
poOUPKY C paCTBOPOM COJIH.

Pe3ynbTathl ONbBITOB 3anucanbl B Tadnuie Neo2.

[To monmyYeHHBIM NaHHBIM TIOCTPOEH TrpaduK 2 3aBHCUMOCTH CKOPOCTH PEaKIHMH OT

TeMIepaTyphbl.
TaOmuia Ne2.
Ne Temne- | KommuectBo | KomuuecTtBo Bpems OTtHocuTenbHas TemnepatypHbIit
OmbITa | paTypa pacTBopa pacTBopa MOMYTHEHUS CKOPOCTB peakiuu | Kod(pPHIUEeHT
OTIBITA Na,S,0; H,SO, (M) pactBopa t, ¢ V=11
t,C (M) ¢! ¥
1 10 10 33 0,030 0,848
2 10 10 28 0,035 0,678
3 10 10 19 0,052 0,763

[Io monmy4yeHHBIM NaHHBIM TOCTPOEH rpaduk 2 3aBUCUMOCTH CKOPOCTH PEaKIHHU OT
TeMIEPaTyphl.

3aBHMCHMOCTE CHOPOCTHM pEeaKuMM OoT
TEMMNEPaTYPLI:

‘— -
@ HOpsAALEER; B @HoRn AR e pa T AT e

I'paduk 2
BriBo:
C yBenu4eHHeM TeMIepaTyphl, CKOPOCTh PEAKIIUN YBEITHUUBACTCS.

Onpit 3. BriusiHue NOBEpXHOCTH pa3jieNa pearupyronux BeIecTB Ha CKOPOCTh PEaKIuu B
reTepOreHHON CUCTEME

[lenb pabotel: HaliTu 3aBHCHMOCTH CKOPOCTH pPEaKIMM B T'€TEPOr€HHOW CHUCTEME O]
BIIMSTHUEM ITIOBEPXHOCTH pa3/iela Pearupyronux BEIIECTB.

PeakTuBbI 1 MaTepualibl: MeJl, COJISIHAsI KUCIIOTA.

Ob6opynoBanue: puIbTpoBasIbHAS Oymara, 1Be MPOOUPKH, CEKYHAOMED.

XoJ1 paboTBhI:

B3siin 1Ba HEOONBIINX OJMHAKOBBIX Kycouka Mena, npubnusutensHo 1o 0,5 r. Oaun u3
HUX TMOJOXWIA Ha KycoueK (HUIbTPOBAHHON OymMarn M M3MENbUYWIM B MOpOUIOK. B aBe
NPOOUPKU HAIWIX 1O 5 MJ pa30aBICHHON COJSHON KHUCIOTHI U BHECIM B HUX OJHOBPEMEHHO
HABECKU Mella: KyCO4YeK — B OAHY MPOOUPKY, MOPOIIOK — B JIpyryt0. OTMETHIIN BpeMs, KOTOpPOe
noTpedOoBaJIOCh /A1 MOJIHOTO PacTBOpeHHs Mena (t = , ¢).

Pesynbrar: B mpoOupke, Kyaa MOJIOXKHUIM HE HW3MEIbYEHHBIH KYyCOYEK, peaxKius
IIpoTeKajga ropasfo MEUIEHHEE YeM B APYroH, Ky/Ja MOMECTHIM pa3MeEIbYeHHbIN MOpoIIoK. B
MEePBOM CJIydae COJISTHOM KHCIIOTE MOTPeOOBAIOCH OOJIbIIE BPEMEHH, YTOOBI MPOIUTATH BECh




Mmen. Peakuus kpaiiHe HeTpeOoBarenbHa. Vet mpu koMHaTHOW Temmepatype. HeoOs3arenpHa
CUJIbHAsI KOHLEHTpalus KucaoTbl. OOpasyercs colib U Boja. Beiensercs yriaekucibii ras.
VYpaBuenue peakuuu: mein - CaCOs u consinas kucnora — HCL

CaCO; + 2HCI = CaCl, + H,O + COy?
BriBoj:
Peakuust B reTeporeHHON CHUCTEME TPOUCXOIUT TeM OBICTpee, 4eM OOJbIIe IUIONIAlb
COIPUKOCHOBEHHUSI pEarupyroimx BEIIECTB.

OmnbiT 4. BriusiHME CTENIEHU CMELIEHHS pearupyrolnX BEIeCTB Ha CKOPOCTh
TFETEPOreHHON XMMUYECKOW peaKIUU

[lenb paGotel: Onpenenuth YpOBEHb BIUSHUS CTENEHH CMELICHHUS pPearupyroimx
BEILECTB HAa CKOPOCTb I'€TEPOr€HHON XUMUYECKOM pEeaKIUu.

PeaktuBbl u marepuainbl: HutpaT ceunHua(ll), mogua kanus.

OO6opynoBaHue: NECTUK, CTYNKa, MUIIETKA.

XoJ paloThl:

B cyxoil cTymke OCTOPOXKHO CMEIIAId, HE pPacTupas IEeCTUKOM, HECKOJIBKO
KpuctainkoB HuTpara cBuHua (II) m mommpma xamms. Oxpac cMecH He HM3MEHMICS. 3aTeM
SHEPrUYHO PACTEPSIM KpUCTAIIbl necTukoM. HalOumronanu m3MeHeHue okpaca Ha KEJITOBAThIN
OTTeHOK. /[00aBUIM MUIMETKON K CMECH HECKOJIbKO Karleidb BOJABI M €IIe Pa3 pacTepiid, CMeCh
MOMEHTAJIbHO OKPACHUJIaCh B SIPKO — JKEJTHIHN IIBET.

OObscHeHHE TMPOBEACHHOMY OMNBITY B LejdoM: Ha Hayanmo ombiTa B CyXOM U
HEU3MEJIbYEHHOM BHJE BEIIECTBA IUIOXO B3aUMOJEHCTBOBAIM, TaK KaK HMEIH Mallylo
MOBEPXHOCTh CONPUKOCHOBEHUS. Kak TOJNbKO MX Hayalu TOJOYb B OJHOW CTYIIKE, peaKius
nouwia HemHoro Jyume. Ilocine Toro, kak [100aBUiIM BOAY, pPacTBOPEHHBIE BEILECTBA
B3aMMOJICHCTBOBAIN MOJHOCTBHIO, B pe3yJbTaTe MPOMU30IILIA TOJHAs peakius ¢ 00pa3oBaHUEM
BELIECTBA C SPKO-KEJITHIM IIBETOM.

VYpaBuenue peakiuu: HUTpAT cBUHIA - Pb(NOs), u Hionua kanus - 2K1.

Pb(NOs3), + 2KI= Pbl; + 2 KNO;

BoiBoa: Peakiusi B reTeporeHHOil CHUCTeME MPOHMCXOAUT TeM ObICTpee, ueM OOoJblie

CMEIIIEHNE PEarupyroLIX BEIECTB.

2. IIpakTMKO-OpMEeHTHMPOBAHHbIE TEOPETHYECKHE 3aJaHUsl Ha aHaIU3 (PAKTOPOB,
BIIUSIOLINX HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peakuu

1. TIpemnoxure cnocoObl YCKOPEHHsI pas3loXKeHHs OBITOBBIX OTXOAOB, HCIIOJIB3Ys
U3y4eHHbIE BaMU (aKTOpPHI, BIUAIOLINE HA CKOPOCTh XUMHUYECKOH peakunu. OTBET 000CHYHTE.

JrajqoH orBera: CopTHpoBKa (pa3Hble BeEIIECTBA pas3iaraloTcs ¢ Pa3IU4HOM
CKOPOCTBIO);

Cxeub (BIMSHHME TEMIEpPATyphl), BBIICISIOUIYIOCS MPH STOM TEIJIOBYIO JHEPIHIO
UCIOJIb3YIOT, HATIPUMED ISl TOA0TPEBA BOBI.

N3menpuenue (yBenndyeHue MIoMaal CONPUKOCHOBEHHS BEIIECTB).

2. [Toyemy CKOpPOCTb peaKkIMK FOPEHHUs BEIIECTB B KHCIOPO/e 0oJbIle, YeM B BO3ayXe?
Jdrajion orBera: B Bo3gyxe kucnopoma Bcero 21%, coorBercTBeHHO B uucToM O)
BEILIECTBO CrOpacT ObICTpeEe.

3. V3 mpemsioxKeHHOTO TIEPEeYHs BHEITHUX BO3JCHCTBUN BBHIOEPHUTE BCE BO3JICHCTBUSA,
KOTOPBIE TPUBOIAT K YMEHBIIICHUIO CKOPOCTH PEAKIINH THIICHA C BOAOPOJIOM.

1. Ilonmxkenue TemnepaTypsl.

2. YBenuyeHrne KOHUECHTPAUK YTHUIICHA.



3. Ucnonb3oBaHue KaTaian3aropa.

4. YMeHbllIeHHE KOHIIEHTPALlUU BOJOPO/a.

5. IloBeIllIcHNE NABICHUS B CUCTEME.
9TaJjioH oTBeTa: 14

4. U3 npeasiokeHHOTO IepedHs BHIOEPUTE BCE IMapbl BEIIECTB, CKOPOCTh PEaKIUU B
KOKIOW U3 KOTOPBIX HE 3aBUCUT OT YBEJIMYEHHS IUIONIAJM TMOBEPXHOCTH COMPUKOCHOBEHUS
peareHToB.

1. ®ocdop 1 KUCIOPOI.

2. Kucnopon u oxeup azorta (II).

3. Cepa u BOAOPO/I.

4. Maruu#i u a30THas KHCJIOTA.

5. Boxmopoa u xkuciopon.

JTaJIoH oTBeTAa:25

5. V3 npennokeHHOro TMepeyHsT BHEIIHMX BO3JCHCTBUI BBIOCPUTE BCE BO3CHCTBHSI,
KOTOPBIC HE BIUSAIOT Ha CKOPOCTh PEAKITUH ITUHKA C COJITHOW KHCIIOTOM.

1. 3meHeHne KOHIIEHTPAIUU KUCIOTHI.

2. V3meHenune KOHLIEHTpAIlMU BOJOPO/A.

3. VI3MeHeHue TeMiieparypsl.

4. VI3MeHeHHEe JaBIICHUS.

5. M3MeHeHue Ionaau MOBEPXHOCTH COIMTPUKOCHOBEHHUS PEareHTOB.

ITajioH oTBeTa:24

6. V3 mpeanokeHHOTO MepeyHsl BHEIIHWX BO3JCUCTBUN BHIOEPUTE BCE BO3ACUCTBUA,
KOTOpPBIE MIPUBOJIAT K YBEIIMYCHUIO CKOPOCTH PEAKIUu Tuapoin3a 1-Opommnponana.

1. JloGaBneHHne KUCIIOTHI.

2. Ilonwmxenune KoHLeHTpaluu 1-Opommpornana.

3. IloBbllIeHHE TEMIIEPATYPHI.

4. IloBbIlIeHNE KOHIIEHTpAMH 1-OpoMIiponaHa.

5. IloBbllIEHHE KOHIIEHTPALIUK MTPOIAHOJIA.

JtasnoH oTrBera:34

Tema 5.2. TepmoguHaMHu4eCKHe 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX
peakuuii. PaBHoBecHe XUMHYECKHX PeaKkuni

1. 3agayu Ha pacyeThl TEIUIOBBIX d(PPEKTOB XUMHUUECKUX PEAKIIUA U OIpe/IesieHne THUIa
peakiuu (1mo TermioBoMy 3G EKTy: I9K30- U DHIOTEPMHUUECKUE).

1. TepmoxumMH4eckoe ypaBHEHHUE TOPEHUSI ITEHA:
C2H4(1-) + 302(1-) — 2C02(r) + 2H20(>K) AH =-1400 x/Ix.

CKONBKO TEMJIOTHl BBIICTWIOCH TPHU TOPEHUH, €CITU B PEaKIUi0 BCTynmuwio 22,4 7
Kuciopoja’?

Jrajion orBera: 466,7 kJx

2. TepmMoxuMHU4eCcKOE YpaBHEHUE PA3IOKEHHS KapOoHaTa KaTbIIHs:
CaCO3(K) = CaO(K) + COz(r) AH = -157 xJIx

CKOJIBKO TETUTOTHI HY’)KHO 3aTPaTUTh Ha pa3jiokeHne | Kr kapOoHaTa KaJIbIHs?



Iranon orBera: 1570 x/[x

3. VkaxwuTe, Kakue W3 YpPaBHEHUU COOTBETCTBYIOT 3K30T€PMUUYECKUM, a KaKue —
SHIOTEPMUUYECKUM PEAKIUSIM:
1) Hz(r) + Bl‘z(;,() — 2HB1‘(F) AH = -68 KI[)K
2) 2SO3(K) — 2802@) + Oz(r) AH =284 KI[)K

JTaJIoH oTBeTa: |1-3K30TepMHUYeCcKas; 2 — SHI0TEpPMUYECKas

4. VKaxuTe, Kakhue W3 YpPaBHCHUH COOTBETCTBYIOT JK30TCPMUUYECKHM, a KaKue —
SHJOTEPMHUUYECKUM PEAKITUSIM:
1) 4HCl ) + Oz¢) — 2Clyry + 2H O AH = -116,4 x]JIx
2) 2CH30H(>K) +3O2(r) - 2C02(r) + 4H20(>K) AH = -726,5 KI[)K

JTAJIOH oTBeTa: | U 2 —3K30TEpMHUUECKUE

5. PaccumraiiTe TEIIIOTY IpeBpalieHus 2 MoJib 4epHoro ¢ocopa B Oenblif (CTangapTHBIE
YCIIOBUS1), €CJIM DHTAIBINS cropanus oemoro ¢ocdopa — 760,1 xIx/mMons, yepHoro docdopa —
722,1 xJI/MOIIb.

9TaJjioH oTBeTa:76 K/[>K/MOJIb

2. IlpakTHKO-OpHMEHTHPOBaHHbIE 3aJaHusl Ha npuMeHeHue npuniuna Jle-Illatense
Il HAxXOXK/ICHUS HAIlPaBJICHHS CMEUIEHUS PABHOBECHUA XWMHUYECKOM pEAKUMM W aHaIW3
(akTOpOB, BIMSIONINX HA CMEIICHUE XUMUUECKOTO PAaBHOBECHUS.

1) YcranoBUTE COOTBETCTBUE MEXY (PAKTOPOM U CMEIICHUEM PaBHOBECHUSI JIJISl pEAKIIUH,
ypaBHeHue kKotopoit CoHy(r)+Hy (1) CyHe(T) + Q

®dakrtop ITonoxxenne paBHOBECHS
A) I[oBbIlIeHNE 1aBIICHUS
b) VBenuuenue remmneparypbl 1) CmecTuTcs BIpaBo
B) YBennuenue xonuentparuu CoHy 2) CMecTuTCS BIICBO
I') Ymensiienne konnentpanuu C,Hg 3) He usmenurcs

1) [lpumenenue karaauzaTopa

ITAJIOH OTBETA:

1. ®@akTop, HE BIUAIOMNN HA CKOPOCTh XMMUUYECKON pPEaKIIUU:
1) aBnenue
2) KatanuzaTop
3) Konnenrparus
4) dopma cocyaa, B KOTOPOM IIPOTEKAET peaKITus

2. ®akTop, BAUAIOMNNA Ha CMEIIEHNE XUMUYECKOTO PABHOBECHS:
1) Bun xuMuyeckoit cBsi3u
2) Karanuzatop
3) Ilpupona pearnpyrommx BEIECTB
4) Temneparypa

3. C yBenu4eHHEM KOHLEHTPALIMU a30Ta B 2 pa3a CKOPOCTb MPSIMOM peakliii, ypaBHEHUE
KoTopoit Ny(T)+0,(r)«>2NO(T)




1) He usmenurcs
2) YBenuuuTtcs B 2 pasza
3) YBenuuutcs B 4 pasza
4) YMenbmmtes B 4 pasza
4. C yBenuueHuEeM JaBJIEHUS B 5 pa3 CKOPOCTb MPSIMOW peaklMH, YpaBHEHHE KOTOPOM
2NO(1)+0;(r)«>2NO(T), yBEITUYUTCS B:
1) 5 pa3
2) 25 pa3
3) 75 pa3
4) 125 pa3
5. Ilpu mosbimenun temneparypsl Ha 10°C (TemmeparypHblii ko3¢ (UIIMEHT paBeH 2)
CKOPOCTb XUMUYECKON PEAKIIUN YBEINUNBAETCS:
1) B 2 pa3za
2) B 4 paza
3)B 8 pa3
4)B 16 pa3
6. C yBenuueHMEM JaBJICHMS PAaBHOBECHE OOPAaTUMON peaklUH, ypaBHEHHE KOTOPOM
C2H4(I‘)+H20(F)<—>C2H5OH(I‘)
1) He uzmenutcs
2) CmecTuTcs B CTOPOHY MPOAYKTOB PEAKIIMU
3) CMmecTUTCSl B CTOPOHY MCXOHBIX BEIIECTB
7. Jis CMELLECHHUS XUMHUYECKOT O paBHOBECHS oOparumoit peakuun
2S0,(r)+0,(r)«>2S03(1)+Q B CTOPOHY UCXOAHBIX BELIECTB HEOOXOAUMO:
1) YBenuuuTh 1aBieHue
2) IloBbIcUTh TEMIIEPATYPY
3) [Tonu3uts Temneparypy
4) Beectu karanuzarop
8. MaxkcuManbHasi CKOpPOCTb XHMHUYECKOM peaklUuy MpH B3aWMOJAECUCTBUU BEILECTB,
(hOopMyITBI KOTOPBIX
1) Zn(rpanynsr) + HCI
2) Zn(meuis) + HCI
3) Pb + HC1
4) Fe + HC1
9. IloBbllIEeHHE TeMIepaTypbl CMEIIAeT XMMUYECKOE PAaBHOBECHE BIPABO B 0OpaTHMOM
peaKIuu, ypaBHEHHE KOTOPOM:
1) 2H, + O, & 2H,0 + Q
2) SOz + H20 g HzSO3 + Q
3)2NO + O, «> 2NO, +Q
4) C4H10 g C4Hg + H2 - Q

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




3. JlaGopatopHas paGora NeoS5. «/3yueHue BIUSHHS pa3lIUYHBIX (PAKTOPOB Ha
CMEILIEHNE XMMHUECKOTO PABHOBECUS»

Heap padoThl: U3yueHHE BIUSHUS Pa3INYHbIX (DAKTOPOB Ha XMMHUUYECKOE PAaBHOBECHE.

TeopeTnueckoe BBeeHNE

[IpuBectu ompeneneHre XUMUYECKOIO PAaBHOBECHS; IPU3HAKK UCTUHHOTO XWUMHUYECKOTO
paBHOBECHsI; TIOHATHE KOHCTaHTBl XMMHueckoro pasHoBecus (K.); mpumepsl XMMHUYECKOTro
paBHOBEeCHsI M KOHCTAHTBI XMMHUYECKOTO paBHOBEcHs; (AKTOPbI, BIMAIONINE HA BEIUYUHY
KOHCTAaHTBl PAaBHOBECHS; (POPMYIy, CBS3BIBAIOIIYI0 KOHCTAHTY pPaBHOBECHS C HM3MEHEHHEM
sHepruun ['mb6ca peakuuu; npuniun Jle-lllarenbe M mOpuMepsl CMEUICHUS MOJIOKEHUS
paBHOBECHSI XUMUYECKON PEAKIIMY ITPU U3MEHEHUH TEMIIEPATYPbl, JaBICHUS, KOHLIEHTPALIUH.

JKCNepUMEHTAIbHAS YaCTh

I. BiusiHue KOHLIEHTpaMi BEIECTB HA XUMUYECKOE PABHOBECHE.

OmnpiT 1. B 00patumoii peakniuu Mexay xiaopuaom xenesa (I11) u pogannagom aMmmoHus

FeCl; +3KCNS« Fe(CNS);+3KCl

BCE BEIIECTBA HE OKpalIeHbl 3a HCKIoueHueMm poaanuaa sxenesa(lll), mumeromero
KpacHyto OKpacky. Ilo M3MEeHEHHI0O MHTEHCHUBHOCTH OKpPAaCKM MOKHO CYAUTh 00 H3MEHEHUU
koHneHTpanuu Fe(CNS);, T.e. 0 cMeleHuN paBHOBECHS B TY HIIM HHYIO CTOPOHY.

B 4 npo6upku, nomeménnbie B mratus, BHecute no 1 kame 0,0051 pactBopa FeCls u o
5 kanens 0,00251 pactBopa KCNS. JIo6aBbTe B Kaxayl0 MPOOUPKY TUCTHUILTUPOBAHHON BOJIBI
JI0 TIOJIOBHHBI 00bEMa npoOupku. [Ipu HEOOXOAMMOCTH NepeMelaiTe coaepKuMoe IpoOUpPOK
BCTPSIXMBAHUEM.

B 1-10 mpobupky nob6asere 2 karum 0,5H pactBopa FeCl;. CpaBHUTE ¢ HHTEHCHBHOCTBIO
OKpacKH pacTBopa B 4-il MpoOupKe U clenaiTe BHIBOA O HAMPaBICHUH CMEIICHUS XUMHUUYECKOTO
paBHoBecusl. [Ipu HETOCTATOUHO BBIPAXKEHHOM M3MEHEHUH J100aBbTE JOTIOJIHUTEIBHO HECKOJIBKO
karnenb 0,51 pactBopa FeCls.

Bo 2-10 npobupky nmodasere 2 xarum 0,5H pactBopa KCNS.

CpaBHUTE C MHTEHCUBHOCTHIO OKPACKU PacTBOpA: a) B 4-if MpoOHpKe U CAeTalTe BHIBOJ O
HaIpaBJICHUU CMEILEHUS XUMHUYECKOro paBHOBecus; 0) B 1-il mpoOupke u cruenaiite BHIBOJ 00
OTHOCHUTEJIbHOM BIIMSIHUM XJIOPHJA >Kelle3a W POJAHMAA Kajus Ha HaIpaBiCHUE CMEIIEHUE
MOJIO’KEHUSI XMMHUECKOTO PaBHOBECHSI.

B 3-10 mpoOupke BHECHTE MUKPOIITMATENb KPUCTAIIIOB XJIOpPHUIA KallUs U BCTPSXHUTE
npoOupky. CpaBHUTE C UHTEHCUBHOCTBIO OKPACKU PacTBOpaA B 4-i MPOOUPKE U CHENaiTe BHIBOI
O HalpaBJIEHUM CMEIIEHHS XUMHUYECKOro paBHOBecus. [Ipu HeZocTaToyHO BBIPAKEHHOM
M3MEHEHUHU 100aBbTE JTOMOIHUTEIBbHO KPUCTAUIBI XJIOpUIa Kanusi. Pe3ynpTaTsl OnbIiTa 3aHECUTE
B Tabnuiy 5.1

Ta6auna 1 IxcnepuMeHTANbHBIE TAHHbIE

Howmep JloGaBaeHHBII M3MeHeHne HHTeHCUBHOCTH Hanpasnenue cmenenust
POOHUPKU peareHr OKpacku pPaBHOBECHS

‘ ‘ FeCl, ‘ ‘

| | KCNS | |

| | KCl | |

| | | |

Sanmmmre BBIPAXKCHUC KOHCTAHTBI PAaBHOBCCHA PCAKIINH.

OneiT 2. B pacTBOpax, COACPKANX COCAUHCHUS INCCTUBAJICHTHOI'O XpOMa, CYIIECTBYCT
paBHOBECHUEC pCAKIIUU

2K,CrO4 + H,SO4 < KoCrO7 + Ky SO4 + H>O.

XpOMaT KaJus JUXpOMAT KaJus

(>xenTHIN) (opamXxeBbIit)




XpoMaT-uOH OKpalleH B KENTHIA LBET, a JUXPOMAT-UOH — B OpaHxkeBbId. [lonoxxeHue
PaBHOBECHSI PEAKIIMHU 3aBUCUT OT KHUCIOTHOCTH CPEAbI, T.K. XpOMaT KaJlusl yCTOWUYUB B IIETOYHON
cpele, a AIMXpoMar Kajus — B KUCIIOH.

Buecure B mpobupky 5 kanens 10 % pacTBopa quxpomara Kanus. 3ateM 100aBisiTe Mo
karmsaM 20% pactBop NaOH 1o m3meHeHust okpacku pacTBopa B mpodOupke. IIpoucxomut
peakuus

K2Cr207 + 2NaOH — KzCI‘O4 + NazCrO4 + HQO.

3aTeM K KENTOMY pacTBOPY XpoMaToB J00aBbTE MO KaruisiM KOHIEHTpupoBaHHOW H, SOy
JI0 TepexoJa OKpacku B OpaHKeBY. M3MeHEHHE OKpacKu 3TOr0 K€ pacTBOpa MOXHO
HAOJI0/IaTh HECKOJIBKO pa3, 100aBisis MOCIeI0BATENbHO MIEI0Yb U KUCIOTY. Pe3ynbTaTsl onbiTa
3aHecuTe B Ta0I. 5.2.

Tadauna 2 IkcnepuMeHTATbHbIE TaHHbIE

|
|I[o6aBneHHLIP”1 peareHt |OI<paCI<a pacTtBopa |Har1paBneHHe CMELIEHHS pAaBHOBECHS ‘
| NaOH | | |
| H,S0, | | |

3anuimTe BhIpaKEHUE KOHCTAHThl PABHOBECHSI.

[I. Biinstnue Temneparypsl HA XUMHUYECKOE PABHOBECHE.

OnbIT 3. AMMHaK XOpOILIO PacTBOPUM B BOJE, IPU 3TOM 0Opa3yeTcss MOJIEKYIISPHOE
coequnenne NH3-H,0, NH; + H,O < NHj3-H,0, kotopoe nipuHsATO 3anuceiBath B hopme
NH4OH, nuccomuupyroiiee kak ciaboe OCHOBaHUE TI0 YPABHEHUIO

NH;-H,0 <> NH; "+ OH; AH<0 wmm NH,OH«< NH,' + OH"; AH<O.

[Ipouecc siBAsieTCS IK30TEPMUUYECKHUM, CIEAOBATENIbHO, MIPU MOBBILIEHUU TEMIIEPATYPhI
KOHIIGHTpaIlMs THAPOKCUI-UOHOB B pacTBOpe OYyIeT YMEHbIIATHCS, W, HA00OpOT, MpHU
MOHIKEHUU TeMIIepaTypbl KOHIEHTPAIUS THIPOKCUI-UOHOB OYIET PacTH.

B xonuueckyto ko0i10y BMmecTUMOCTBIO S0 My HasnelTe ~10 M1 TUCTUIUTMPOBAHHOM BOJIBI,
no0aBbTe To | Karuie KOHIEHTPUPOBAHHOTO PAacTBOpa aMMHUaka M pacTBopa ¢eHonTanienHa.
OtmerbTe OKpacky pactBopa. Harpeiite pacTtBop B KoinOe Ha 3JIEKTPUYECKOH IUIMTKE.
Habmronalite 3a u3MeHeHHEM OKpacku pacTBopa. OxiaguTe pacTBOp B Koji0e BOJOW H3-MOJ
kpaHa. Kak mpu 3ToM MeHseTcs okpacka pactBopa’?

JlaHHBIC OIBITa 3aHECUTE B TAOI. 5.3

Tabauua 3 IxcnepuMeHTAIbHbIE TaHHbIE

N3meHenue

Oxkpacka pactBopa Hanpasnenue cMmelieHus: paBHOBECHUS
TeMIIepaTyphbl

Harpes

OxJitax
JICHUE

3anuiunTe BbIpa)KEHUE KOHCTAHTHI PABHOBECHSL.

OmnbIT 4. [Ipu B3aumozeiicTBUM HoJa ¢ KpaxMauoM 00pa3zyeTcsl COeIMHEHNE BKIIOUEHHUS
(KJIaTpaTHOE COEIMHEHHE) MEPEMEHHOI0 COCTaBa CHUHEro IBeTa — Hojo-kKpaxmai. Peakuus
oOpartuma. PaBHOBecue MOXHO MPEICTaBUTh YCIOBHOM CXEMOM

(CsH1005)n + m I <> X(CsH10O5)n(I2)y; AH<O.

[IpssiMasg peakums SBIAETCS HOK30TEPMHUYECKOW, CIEAOBATENIBHO, IIPU IOBBILIEHUU
TEeMIepaTypbl paBHOBecHe OyJIeT CMemaTbcsl BJIEBO, KOHIIEHTpAlUs HOJ0-Kpaxmasia
YMEHbILIAThCS U OKpacka OyJeT ocinadeBaTh, a PH OXJIAXACHUN, HAIIPOTHUB, YCUIIUBAThHCS.

Bosemute nBe mpoOupku. B kaxayo mpoOUpKy BHecUTe 2—5 M JUCTHIUIMPOBAHHOU
BOJbl, | kamumo pactBopa kpaxmana u 1 kammo 0,1 H pactBopa Mona. Kak m3meHwWscs 1mBer
pacTBOPOB B MpodHUpKax?

Opany 13 mpoOUpPOK MOCTaBbTE B LITAaTUB, OCTABUB JJIs CpaBHEHUs. [[pyryio mpobupky
3aKpeNuTe B JIep/KaTelle U HarpelnTe Ha 3JIEKTpUUecKor miuuTke. CpaBHUTE OKPAaCKU pacTBOPOB B




o0enx mpoOupkax. OxnaauTe pacTBOp BO 2-i mpoOupke Boxo u3-moj KpaHa. OTMeThTe
U3MEHEHHE OKPACKH pacTBopa.

JlarHbBIE OMBITA 3aHEeCUTE B TabM. 5.4

Taouauna 4 IxcnepuMeHTAIbHbIE TAHHbIE
N3MmeHeHue TEMIICPpATYPhbL OKpaCKa pacTBOpa HanpaBneHHe CMCIICHU PABHOBCCUA

Harpes

Oxnaxnenne

3anumuTe BhIpaXKEHUE KOHCTAHTHI PABHOBECHS PEAKIIUH.

BoiBoabl. OTMeThTE BIMSHUE U3MEHEHHsI KOHLIEHTPALUK PEareHTOB U TeMIepaTyphl Ha
HAIPaBIICHUE CMEIIECHUS TIOJIOKEHUSI XUMUYECKOTO PAaBHOBECHSI.

KoHTpoJibHbIE BOIPOCHI

1. Hanummre ypaBHEHHWE KOHCTAHTHI PABHOBECHUS IS KAXKIOTO U3 CIEIYIOIINX
00paTUMBbIX MPOIIECCOB:

a) ZNOZ(F) > 2N0(r)+02(r);

6) 3Ha() TN <> 2NH3);

B) Ha+CuO gy HaOry+Cugy

Kak cmectuTcst monoskeHue paBHOBECUE B KAXKJIOM Cllydae U YBEJIIMYCHUH J1aBICHUS?

2. B kakoM HampaBIICHUH CMECTHTCS IIOJIO)KEHHUE pPAaBHOBECHUS TIPU TIOBBIIICHUH
TEMIEPATYPhI B CAEAYIOIUX OOPATUMBIX PEaAKIIHIX:

a) 2CO(F)‘|‘ Oz(r)<—> 2C02(r), AH<O0;

6) 6C02(r)+6H20(>K)<—) C6H]206(T)+ 602(F), AH>O0.

3. PaccMoTpuTe paBHOBECHYIO CUCTEMY

C(x)*+COx(r) «> 2CO(r), AH°=119,8 xJIx.

Kakoe BrusiHUE HA MTOJIOKEHUE PABHOBECHS OKAXKET:
a) no6asnenue COyr), 0) nob6asnenue C), B) MOABOJ TEIUIOTHI, I') CKaTUE CUCTEMBI, 1) BBEJCHUE
KaTanusaropa, €) yaanenue COp?

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

1. 3axaum Ha IPUTOTOBIIEHUE PACTBOPOB.

1. Ckonbko rpamMM cyibdaTa HaTpust U BOAbI HY>kHO [yt purotosneHus 300 r 5%
pactBopa?

JTajI0H 0TBeTa: 15T cynbdaTa HaTpus U 2851 BOIBI

2. Kakyro maccy xpomata kanust K,CrO4 HyXHO B3sTh A npurorosienus 1,2 1 0,1 M
pactBopa?

9Tanon orBera: 23,28

3. Paccuuraiite MosisipHOCTh M HOpMaibHOCTh 70%-Horo pactBopa H,SO4 (p =1,615
/™M),

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

4. Ynapumu 60 r 5%-Horo pactBopa cyibdara meau 10 50 r. Onpenenure MaccoBYIO
JIOJIXO COJIU B IIOJTyYEHHOM PacTBOPE.

9Ttajon orBera: 6% wmm 0,06

5. CKOJIbKO TpaMMOB XJIOPUCTOTO Kaylus Hajo pacTBOpUTh B 90 1 8%-HOro pactBopa
3TOM COJIK, 4TOOBI MOTy4eHHBIN pacTBOp cTan 10%-HbIM?

JTaJIOH OoTBeTa: 2 T

6. Ompenenure maccy 3%-HOro pacTBOopa TMEPOKCHAAa BOAOPOAA, KOTOPBIH MOXKHO
noJy4YuTh pazbasienueM Bozoi 50 r ero 30%-Horo pacTBopa.

Jrtayion orBera: 500 r



7. Onpenenurte, CKOJIbKO TPaMMOB BEILIECTBA HYKHO JJIsi IpurotosieHus 25 mia 10 M
pacTBopa ruAPOKCUIA HATPHSL.
Jrajnon orBera: 101
8. Ompenenurte, CKOJIBKO T' BOABI HeoOXoauMo npubaButh K 45 r pactBopa NaOH
(0=6%), 9TOOBI IOTYYUTH KOHEYHBIN pacTBOP C MaccoBO noineit 1%.
9TajioH oTrBeTa: 267,31
9. OrmpenenuTe MaccoBYIO JOJIO0 BEIIECTBA B PAacTBOpPE, KOTOPBIA ObLI MOTydYeH
npubasnenuem 175 r KCl (0=20%) x 1000 r BozsL.
ITanon orBera: 46,7%
10. Omnpenenute MaccoByIO IOJIO BEUIECTBA B PACTBOPE, KOTOPBIA ObLI IMOIyYeH
npubasienuem 30 r Na,CO4 x 1000 1 BOBI.
9tajon orBera: 0,029 mwm 2,9%
2. IIpaKkTHKO-OpMEHTHPOBAHHbIE pACUCTHBIC 3aJaHUS HA JUCIEPCHBIC CHCTEMBI,
UCIOJIb3YeMbI€ B OBITOBOM M MIPOU3BOJCTBEHHOMN JAEATEILHOCTH YEIOBEKA.
I'nnoxyopur Kaaus
[Tpu cTupKe TPsA3HBIX Belle X03WKH MOJIb3YIOTCS XJIOPCOAEPKAIIUM OTOSINBATEIEM.
3ananue:
1) Yto npu 3TOM NPOUCXOIUT?
2) Kakoe BeniecTBo IposiBIsieT 0TOENMBaOIUE CBOcTBA?
3) Hammmmre peakmuio pas3jioKeHUs THUIIOXJIOpUTA Kalus Ha BO3AyXe NpU JCHCTBUU
YTJIEKHUCIIOTO Ta3a.
4) Hanumute peakuio NoJy4yeHus TUIIOXJIOPUTA KaIHsl U3 XJI0pa U THAPOKCHIA Kausl.
Jrtaision orBera:1) 2KCIO — 2KCl + Oy1
2) O,
3) 2KCIO — 2KCl1 + O,
4) Cl; + 2KOH — 2KC1 + KCIO + H,O

1. B peanumanuio mnomnajaarT OOJbHBIE, MOTEPSABIINE MHOTIO KpoBU. B 3TuX ciyudasx
ucnone3ytoT 0,85%-i1 pactBop moBapeHHOH comu (p = 1 1/MJ), KOTOpBIH Ha3bIBaeTCA
(U3HOIOTUYECKUM PACTBOPOM.

3aganme: I[IpeacraBbre, YTO BBl MEIACECTPAa PEAHUMALIMOHHOTO OTIEJICHUS WU JIOJIKHBI
cpouHo npuroroButh 800 M Takoro pacrBopa. Kak Bel Ha MecTe MeJCeCTpbl IPUTOTOBUIHN Obl
TaKoM pacTBop?

ITaJIOH 0TBETA: pacTBOPUTH 6,8 T cou B 793,2 M1 BOJIBI.

2. ®dapmaieBTy HEOOXOAMMO NPUTOTOBUTH S5%-HBIH pacTBOp MOJA, KOTOPBIN
UCIONB3YIOT 11l 00paboTku paH. Kakoit o0beM pacTBOpa OH MOXET MPUTOTOBUTH u3 10 r
KPUCTAJUTHYECKOTO MO/1a, €CJI IIOTHOCTh pacTBOpa MoJbKHA ObITh 0,950r/Mn?

Bonpocsr:

1) Kakyro popmyny nuMeeT KpucTauindeckui noza?
2) YTo 3HAYUT «IIPUTOTOBUTH PACTBOP»?
3) Cnenaiite Mo yCJIOBUIO 331a4l HEOOXOAUMBIE PACUETHI [l HPUTOTOBICHHS PacTBOPA.

Jtajion orBera: 1) I,

2) OmpenenuTh MPOIEHTHOE COJEpPIKAHUE MO BeCy WM 00bemy pactBopa; OmnpenenuThb
o0Bvem pactBopa; OnpenenuTs Maccy BellecTBa; B3BecuTh BemiecTBo; PacTBOpUTH BElECTBO B
HEO0OXOIUMOM KOJIMYECTBE KUIKOCTH.

3) Mp-pa) = (10*¥100)/5 =200 r;



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

3. Ilpu oxorax koxu (ochopom ee 0OMIBHO cMaYMBAIOT 5%-M pacTBOpPOM cynb(dara
menu (II). IIpencraBpre, 4TO BBl cTapmmidi (apmaneBT M JOJDKHBI JaTh JIAOOPAHTY 3a/JaHUE
npuroroButh 500 M Takoro pacteopa. CocTaBbTe HHCTPYKIIMIO IPUTOTOBIICHUS PACTBOPA.

JrtayioH orBera: 25 r CuSO4 pacTBOpUTh B 475 MJI BOJIBI.

4. B OonbHMIIE A7 NPOMBIBaHUSA Topia mnauueHty HazHauminu 0,5%-i1 pactBop
IepMaHraHaTa Kajaus, a B HAJIMYUU OKa3zalicad TOIbKO 6%-i pacTBOp 3TOro Bemectsa. CKOJIbKO
BOABI U 6%-ro pacTBOpa moTpedyercss, uToObl mnpuroroButh 1 kr 0,5%-ro pactBOpa
IepMaHraHaTa Kaiaus?

Jranon orBera: 917 r Boabl u 83 1 6%-ro pacTBOpa.

5. IlpeacraBbTe, 4YTO BBl (hapMaleBT M JOJDKHBI TNPUTOTOBUTH pacTtBop Jlroros,
NPUMEHSIOMINICS B JIOP-TIPAKTHUKE JUISI CMA3bIBAaHUS CIM3UCTON 000JI0YKH MOJIOCTH pTa M ropia.
MaccoBsle 70M #oxa W Hoauaa Kaimust B pacTBope JIIoromst MomKHBI OBITH COOTBETCTBEHHO
0,05% u 0,1%. Cxonpko TpaMMOB Hoa ¥ HOIUIa Kaausl HaJo B3sTh, €CIM 00beM BOABI 17 Ma?

9tajon orBera: 0,01 r #iona u 0,02 r Hoauma Kanus.

Tema 6.2 UcciienoBanne CBOMCTB IMCIEPCHBIX CHCTEM
JlabopaTtopHnast pabota Ne6 (Ha BEIOOD):
— IIpuroroBnenue pacTBOpOB;
— HccnenoBanne IMCIIEPCHBIX CUCTEM.

Lenb: HAy4UTBCS ONPEACTATh KOHIIEHTPAIMIO pAcTBOpa, HCXOAS U3 KOJIUYECTB
KOMITOHEHTOB; TOTOBUTH PACTBOPBI 3aJJaHHON KOHIICHTPAIHH.

OOyyaromuiicsi 10JDKEH 3HATh: - CIIOCOOBI BEIPAKEHUSI KOHIICHTPAIIH PACTBOPOB.

OOyuaromuiics JOJIKEH YMETb: - IPOBOJUTH PACUETHI 110 HAX0XKJICHUIO
OIpe/IeTICHHON KOHIICHTPAIMU P-pa.

O6opynoBaHue: TEXHUIECKNE BECHI, CTAKaH, CTEKJISTHHAS 1TaJI0YKa, MEPHBIA HWINHAP, MEpPHAS
koJsi6a Ha 100 mut.

. Peaktussl: conb xmopun Hatpus (NaCl), numeast cona (NaHCO3),
JUCTUIITUPOBaHHAS BOJIA.

TeopeTnyeckoe BBEICHUE

PacTBOopamMu Ha3bIBAalOT TOMOIEHHBIE CMECH, COCTOSIIME M3 JBYX WIM Oosee
KOMITOHEHTOB.

PacTBOpHuTENh — 3TO KOMIIOHEHT pPAacTBOpa, arperaTHoe COCTOSHUE KOTOPOIro He
U3MEHSeTCsS TpH 00pa30BaHWU PACTBOpA, WM COAEPKUMOE KOTOPOTO TMpeodiiagaeT Hax
coJiepKaHWeM JAPYTrUX KOMIOHEHTOB. KoMmmoHeHTaMH pacTBOpa SIBISIOTCS: PACTBOPUTENIb U
pacTBOpPEHHOE BEIECTRBO.

OnHako WHOrAAa TPYOHO CKa3aTh, BEIECTBO SIBISETCS  PACTBOPUTENIEM WM
pPacTBOpPEHHBIM BEIIECTBOM, OCOOCHHO KOrjga 00a BemecTBa B3aUMHO PACTBOPSIIOTCS APYT B
Jpyre B HEOTPaHMYEHHOM KOJIMYecTBe (Kak CIUPT M BoJa). B Takux ciydasx pacTBopuTeleM
Ha3bIBAIOT TO BEIIECTBO, KOTOPOTO B pacTBOpe OOJIbIIIE.

PacTBOp, B KOTOpOM JaHHOE BEUIECTBO MpH JIAaHHOM Temieparype Ooiblie He
pacTBOPSIETCSI, HA3bIBAIOT HACHIIIICHHBIM.

[ToHATHO, YTO PacTBOpP, B KOTOPOM COAEP>KUTCS MEHbBILIE PACTBOPEHHOI'O BEIIECTBA, YeEM
B HACHIIIEHHOM, Ha3bIBAIOT HEHACHIIIEHHBIM. HekoTopble BemiecTBa CIOCOOHBI 00Pa30BHIBATH
nepechIieHHble  pacTBOphl. ONHAKO 3TO JOBOJIBHO HECTAOWJIbHBIE JKMIKOCTH: €CIH HX
BCTPSAXHYTh WJIM TIOTEPETh CTEKISTHHOM Majlo4YKOW O BHYTPEHHIOIO CTEHKY cocyna, M30BITOK
pPacTBOPEHHOT'O BEIIECTBA BHIMAAET B OCAIIOK.



ConepkaHue BellleCTBa B HACBIIIEHHOM pAacTBOPE MOXKET CIYXUTb MEpPOM €ro
pactBopuMocTH. Kak mpaBmiio, pacTBOPUMOCTh (Mt KO3 (UIIMEHT paCTBOPUMOCTH) BBIPAKAIOT
B rpammax BemiectBa B 100 1 pactBoputens (Hanmpumep, Boasl). Eciam pacTBopuMOCTh
npesbimiaer 1 r B 100 r Boawl, BemiecTBO cuurtaercss pactBopumbiM, ot 0,1 go 1,0 r —
MajopactBopuMbIM. BemectBa pactBopumoctbio MeHee 0,1 T B 100 r BobI YCIOBHO HA3bIBAIOT
HEPACTBOPUMBIMHL.

[To oTHOWIEHHIO K PacTBOpPAM YacTO YIOTPEOISIOT TEPMHUHBI «KOHIICHTPUPOBAHHBIN» U
«pazbaBieHHbI». [loHATHS 3TH BechbMa OTHOcHUTEIbHBIE. Eciau pacTBop coaepXuT O0JbIIoe
KOJIMYECTBO PACTBOPEHHOTO BEIIECTBA, €r0 HA3bIBAIOT KOHIICHTPUPOBAHHBIM. PacTBop ¢
HEOOJIBIINM COJIEP)KaHUEM PACTBOPEHHOI'O BELIECTBAa HA3bIBAIOT pazOaBieHHBbIM. Kak mpasuio,
KOHIICHTPUPOBAHHBIMU WJIH pa30aBIECHHBIMUA HAa3bIBAIOT PACTBOPHI XOPOIIO PACTBOPUMEBIX B
pacTBOpHUTENIE BEIIECTB.

TBepable BelecTBa, KOTOPbIE B CBOEM COCTABE COJEPKAT MOJIEKYJBI BOJABI, HA3bIBAIOT
kpuctauioruaparamu. Hanpumep, CuSO4 * 5 H,O

Coneprkanue paCTBOPEHHOTO BEIIECTBA B PACTBOPE HA3BIBAIOT KOHIICHTPALIUEH.

MaccoBoii fofieii  pacTBOPEHHOTO BemlecTBa (p) HA3BIBAIOT OTHOILIEHUE MAcCChI

@y = L. 100%
PacTBOPEHHOI'0 BEIECTBa (Mp) K Macce pacTBOPa (My.pa): Mp-pa (1)

DTO MOHATHE AHAJTIOTMYHO MAaCCOBOM J10JI€ BEIIECTBA B JIIOOOM CMECH, KaK FeTEpPOreHHOM,
TaKk U TOMOT€HHON. MaccoByI0 JIOJII0 pacTBOPEHHOTO BEIIECTBA BhIpaXKalOT B mpoueHrtax (ot 0
10 100 %) unu gomnsix eaunauist (ot 0 1o 1).

OueBHIHO, YTO Macca pacTBOPa My, CKIAABIBAETCA U3 MAacCChl PACTBOPHUTENSA My U
MacChl PACTBOPEHHOT'0 BEILIECTBA Mp: Mppa=Ms+ Mppz  (2)

OTMepATh KUAKOCTH B3BEHIMBAaHHEM HE OYEHb YAOOHO, ropa3o Mpolle OTMEPSTh
HYXHBIH 00beM. UTOOBI paccuuTaTh Maccy M3BECTHOTO o0beMa V pacTBOpa, HEOOXOIUMO 3HATh
€ro IJIOTHOCTb pP:

Mppa=V - p 3)

Kak mpaBwiio, TUIOTHOCTh pacTBOpa MU3MEPSIOT B TpaMMax HAa MIULTIUIATP (T/MJ1) WA
rpaMMax Ha KyOMYeCKHIl CaHTHMETp (r/cM’), TpHYEM GHCICHHO OSTH 3HAYCHWS PABHBI,
MOCKOJIBKY 1 M — 3TO 00beM, paBHBIN | cm’. HeoGX0aMMO MOMHHTB, YTO IUIOTHOCTH YHCTOM
BOJIbI paBHa 1 /ML

Jpyrum  BapuaHTOM OLEHKM KOHIIEHTPAallUM pacTBOpa  SIBISIETCA  MOJISIpHAS
KOHIICHTpAIIUS.

MonsipHasi KOHIIEHTpAllUs — KOJHMYECTBO PACTBOPEHHOTO BEIIEeCTBA (YMCIO MOJEi) B
enuHuIe o0bEéMa pactBopa. MomnsapHas koHueHTpaiusa B cuctreme CU u3Mmepsiercs B MOJb/M?,
OJIHAKO Ha TMpakTUKe e€ Tropa3/lo 4Yalle BHIPAXKAIOT B MOJB/T WIH MMOJb/I. Takxke
pacIpoCTpaHEHO BBIPAXKEHHE B «MOJSPHOCTH». BO3MOXKHO Jpyroe oOo03Haue€HUE MOJIIPHOU
koHUeHTpauuu Cy, KoTopoe npuHsATO 0603HauaTh M. Tak, pacTtBop ¢ koHueHTpauuen 0,5

MoIb/1 Ha3biBatOT 0,5-MonsapHbM (0,5M).

|
Cu =

Pacuer MonsIpHON KOHLIEHTPAIIMH OCYIIECTBIIAIOT IO (hopMmyIie: Vi-pa 4)
/1€ V — KOJIMYECTBO PACTBOPEHHOI'O BEIIECTBA, MOJIb;
V — o6mmii 006EM pacTBOpa, II.
Bonpocs! 1J1s1 3aKpenJieHnsi TeOPeTHYeCKOro MaTepuaJa K JjadoparopHoii padore
. Uto Ha3bIBaeTCA pacTBOPOM?
. Uro Ha3pIBaeTCs pacTBOpUTEIEM?
3. Yrto Takoe KOHIEHTPUPOBaHHBIA pacTBOp? UTO Takoe HACHIEHHBIA pacTBOP?
3aganus 175 1a00paTOPHOIO 3aAHATHS:
. BbImonmHuTh npeuioKeHHbIe 3a1aHUs.
. Pe3ynbTathl pacuera nmpu NpUroTOBIEHUH PAaCTBOPOB 3aMucaTh B TadIuIy 1.
3. OTBeTUTH Ha BOMPOCHI ISl KOHTPOJIS.

N —

N —



4. OT4uuTaThCA O BHIMOJIHEHHON pabOTe MPEToaaBaTeio.
3aganue 1

Bapuanr 1

Bapuant 2

ITpuroroButs 80 r 10% pacTBOpa MOBapeHHOMN COJIU.

[Ipurorosuts 40 r 5% pacTBOpa MOBapPEHHOM COMIH.

Ilopsinok BbINOJIHEHHS 32 JaHUSA
1. PaccuuraiiTe Maccy paCTBOPEHHOT'O BEILIECTBA U PACTBOPUTEIIA.
1. Ha Becax B3BecbTe HY>KHOE KOJMYECTBO PACTBOPEHHOI'O BEIIECTRA.
2. MepHBIM LMIMHIPOM OTMEpPHTE HYKHBIH 00bEM BOJBI, CUMTAs, YTO IUIOTHOCTH BOJBI

paBHa 1 r/miL.
3. TlepecwimbTe pacTBOpsieMOE BELIECTBO
MIOJTHOTO PaCTBOPCHUS BEIIECTBA.

B CTaKkaH, IpWIEHTE BOAY, pa3Meulaiite 1o

4. 3anuceiBaeM pe3yibTaThl pacyera Jjis IPUTOTOBJICHHUS pacTBOpa B Tabiuiy 1.
3aganue 2

Bapuanr 1

Bapmuanr 2

[IpuroroButsk pactBop oobemMom 100 M1 TUIIIEBOM
CO/Ibl, €CJIM MOJIIpHAs KOHIeHTpaus pasHa 0,1
MOJIB/I.

[TpuroroButsk pactBop oobemom 100 M1 uIIeBOM
CO/JIbl, €CJIM MOJISIpHAsl KOHLIEHTpalus pactsopa 0,2
MOJIB/I.

HOpH}]OK BbBINNOJTHCHUA 3aJaHUA

1. PaccuuraiiTe Maccy paCTBOPEHHOI'O BELIECTBA.
1. Ha Becax B3BeChTE HY)KHOE KOJIMYECTBO PACTBOPEHHOI'O BELIECTBA.
2. B Mepnyto konby Ha 100 M1 BcbllaeM pacueTHOE KOJMYECTBO BEIIECTBA.
3. JloBOUM UCTUIUTMPOBAHHOM BO0M /10 100 mut.
4. IlepememnBaeM A0 IOJHOTO PAaCTBOPEHUS BEILIECTBA.
5. 3anuchIBaeM pe3ynbTaThl pacyera AJisi IPUTrOTOBJICHUS pacTBopa B TaOIuIy 1.
6. OTunTaThCS O BBIOJHEHHOHN paboTe mperno1aBaTelto.
Tabmuna 1
Pacder pacTBOpEeHHOI0 BELIECTBA U PACTBOPUTENIS AJIs1 IPUTOTOBIEHHS paCTBOpA 3aJaHHON
KOHIEHTpaluu
Ne 3ananus ‘ Hano ‘ Pacuer no gopmyine
Bapuant
@, -m,
mp = My = ——————
' 100
1 © (%) - 3 Myp-pg Mp-ng = Mppa - MB
Pp-n = 1 T/cM m
V= C.u ) v.- pa
) Cm= Mg = mp=vM,
Vppa= 100 M rae M — monspHas Macca
BEIIeCTBa

Bomnpocel 11 KOHTPOJIA

1. YTto Takoe pacTBOPUMOCTb?
2. Yto Takoe KOHILIEHTpalL¥s pacCTBOPOB?
3. Yro Takoe MaccoBas J0JIsl pACTBOPEHHOIO BEIIECTBA?
4. Yro Takoe MOJspHAst KOHLEHTpauus?
I'1e MOXHO MPUMEHNTH MOJTYyYEHHBIE 3HAHUS?
Hanpumep:

1. [TpuroToBUTH GU3UOIOTHUECKHUI pacTBOP

DU3NOIOTHYECKUN PACTBOP — 3TO BOJHBIN pacTBOpP XJIOPHAA HATPUS C MACCOBOM J0JIEH
(o) NaCl = 0,9 %. HazpiBaercst JaHHBINA pacTBOP (PU3NOIOTHIECKUM IIOTOMY, YTO IO COCTaBy OH
MIOYTH COOTBETCTBYET IUIa3ME€ KPOBU yelloBeKa. Ero mpuMEHSIOT A MpOMBIBaHMSI HOCA MpU




MPOCTYIHBIX 3a00JICBAHUSIX, MPOMBIBAHUS KOHTAKTHBIX JIMH3, WHTAIANUNA Tpu 3a00JIeBaHUU
OpTraHoOB JbIXaHMUSI.

2. [IpuroroButs pactBop nuiueBoi conabl (NaHCOs) 0,5 — 2 % pactBop nuiieBoit
COJIbI MPUMEHSIETCSI IPU PUHUTAX, CTOMATUTaX, KOHbIOKTUBUTAX, JIOPUHTUTAX.

Pemnre 3anauu:

Bapuant 1. Paccumraiite mMaccy moapeHHo# conu (NaCl) m maccy BOJBI, KOTOpbIE
HeoOxoauMo B34Th 1yt purotosiieHus 500 r. pusmonoruueckoro pacrsopa (o(NaCl) = 0,9 %).
Kakas cpena BogHoro pactsopa?

Bapuant 2. Paccuuraiite maccy numieBoit comasl (NaHCO;3;) u maccy BOJbI, KOTOpbIE
HeoO0xoauMo B3sTh A7 npurotoBienus 250 1. 2 % pactopa. Kakas cpena BoHOro pactBopa?

JAucnepcHble CHCTEMBI

Henb: nomy4yuTh OUCHEPCHBIE CUCTEMBI W HCCIENOBaThb MX CBOMCTBA, HAaY4YHUTHCA
TFOTOBUTh CYCHEH3UI0 M SMYJIbCHIO; pellaTh 33Jayd Ha OIpeJeleHne MAacCOBOM J0JIn
KOMIIOHEHTOB CMECH U MPUMECEM.

O0OopynoBanme: kapOOHAT KaJbLUsl, Macio, BOJa, XMMUYECKMH CTaKaH, CTEKJISTHHbIC
NaJI0YKH, MyKa, )KeJIaTHH, (POHAPUK.

Teopernveckue cBeIeHUS

UYucTtble BellecTBa B IPUPOJIE BCTPEUYAIOTCS OYEHb PEIKO, Yallle BCErO0 BCTPEUaloTCA
cmecu. CMecH pa3HbIX BELIECTB B Pa3IMYHBIX arperaTHbIX COCTOSHHUSIX MOT'YT OOpa30oBBbIBAaTh
TOMOT'€HHbIE (PacTBOPBI) U F€TEPOTE€HHBIE (AUCIIEPCHBIE) CUCTEMBI.

JlMcriepcHbIMU  Ha3bIBAlOT TI'ETEPOr€HHBbIE CUCTEMbI, B KOTOPBIX OJHO BEIIECTBO -
mucriepcHast asza (MX MOXKET OBITh HECKOJBKO) B BUAE OYCHb MEIKHUX YaCTHI] PaBHOMEPHO
pacripeiesieHo B 00beMe APYyroro - TUCIEPCUOHHOMN cpejie.

Cpena u ¢a3pl HaXOOATCS B Pa3HBIX arperaTHBIX COCTOSHUSIX — TBEPIOM, XKHIKOM M
razoo0pasHoM. Ilo BenmmunHe yacTUl] BEIIECTB, COCTABIIAIOUINX JTUCIIEPCHYIO (hazy, NUCIEpCHbIE
CUCTEMBI JEJATCS 2 TPYIIIbL:

o rpy0onucnepcHble (B3BecHM) ¢ pasmepamu uactul Oonee 100 HM. 3TO0
HENpo3payHble CUCTEMBI, B KOTOpBIX (ha3a M cpela JEerko pasfelsioTcsi OTCTauBaHMEM HIIU
¢uIbTpOBaHUEM. DTO 3MYJIbCUU, CYCIIEH3UU, a3PO30JIH.

o TOHKOJMCIIEPCHBIE - ¢ pa3Mepamu yactull oT 100 1o 1 um. da3a u cpena B Takux
CUCTEMaX OTCTAaMBaHUEM PA3ACIAIOTCA C TPYyAOM. ITO 307U (KOJUIOMIHBIE PACTBOPHI
«KJIEeTIOI00HBIe)») U TeJH (CTYIHH).

Komnnonaneie cuctembl NMpo3payHbl M BHEIIHE MOXOXKH HA WCTUHHBIE PAcTBOPBI, HO
OTJMYAIOTCS OT MOCIETHUX [0 OOpasyromeiicss «CBeTsIeHcs TOpOKKe» — KOHYCY HpHU
IPOIMYCKaHUM Yepe3 HUX JIyda CBeTa. DTO sBJIEHUE Ha3bIBAIOT 3ppexrom Tunaans.

IIpun ompenencHHBIX YCIOBHAX B KOJUIOMJHOM PpAacTBOPE MOXKET HadaTbCsl IPOLECC
Koaryssuu. Koarynsus — sBjaeHHe CIIMIAHUS KOJUIOMIHBIX YAaCTHIL U BBINAJCHUS UX B OCAJIOK.
[Tpu 3TOM KOJUIOMAHBIN pacTBOP MPEBPAIIAECTCS B CYCIIEH3UIO WIIN Telb.

l'enn win cTyqHM TPEACTaBISIIOT COOOM CTYNEHHMCTBIE OCaJKH, oOpasyroluecs Mpu
koarymsinuu 3osieil. Co BpeMeHeM CTpYyKTypa reied HapymaeTcss (OTClauBaeTcs) — M3 HHX
BBIJIENIAETCSL Boja. OJTO siBieHUEe cuHepesuca. Ilocmorpure yueOHbI ¢(unbM «/lucnepcHsle
CHCTEMBI» UCTIONB3Ys cChUIKy https://youtu.be/LVFLbTowgsY unu qr-kon

Xoxa paGoTsl

Haueprtute Tabnuiy ais opopmiieHus ONbITOB.

HazBanue omnbiTa HaoOmonenus BriBoabl

3ananue 1. [IpuroroB/ieHUe CycleH3MH KapOOHATA KAJIbLHs B BOJe U U3yUYeHUE ee
CBOJICTB.


https://youtu.be/LVFLbTowgsY

B crexisHHyI0 MpoOHpKY BIUTH 4-5 M BOJBI M BChIMATh 1-2 JOXKEUKW KapOOHATa KaJbIlHsl.
[IpoOupky 3akpbITh PE3UHOBOM TMPOOKOM W BCTPAXHYTh MPOOMPKY HECKOJBKO pa3. B
HAOJIOZCHUAX OTMETHTE BHEIIHMWA BHJ U BHIMMOCTH YaCTHUI], CIIOCOOHOCTh OCaXJaThCS M
CHOCOOHOCTh K KOAryJsLuu.

Ccpka 1 qr-KoJ Ui IpocMOTpa BHIeoombITa https://youtu.be/8n7UFzWQ-wl

3aganue 2. [IpuroroBiieHre 3MyJIbCHH MacJia B BoJe U H3yYeHHUe ee CBOMCTB.
B crexnsaHy0 MpoOUpKy BIUTH 4-5 M1 BOAbI U 1-2 M1 Macia, 3aKpbITh pe3MHOBOM MPOOKOH U
BCTPSAXHYTh MPOOUPKY HECKOJIBKO pa3. B HaOMrONEeHUsIX OTMEThTE BHEUIHMW BUJ M BHIUMOCTh
YacTHIl, CHOCOOHOCTh OCAX/IAaThCs U CIIOCOOHOCTH K KOAryJIsLUU.
Cchuka 1 qr-KoJ U1 IpocMOTpa BHIeoonbITa https://youtu.be/8n7UFzWQ-wl

3ananue 3. [Ipuroros/ieHue KOJIJIOUIHOIO PACTBOPA U M3y4YeHHE ero CBOIMCTB.

B crexnsHHBIN cTakaH ¢ Topsiyeil BOJ0N BHECTH 1-2 TOKEUKH MYKH (MJIM KeTaTHHA),
THIATENBHO NepeMeniaTs. [I[ponycTuTs uepes pacTBop Jyd cBeta (poHapuka Ha (poHE TEeMHOMN
Oymaru. B HaOIrOICHUSIX OTMETHTE BHEIIHUN BUJ M BUIUMOCTH YaCTHII, CIOCOOHOCTh
OCaXIAThCs U CIOCOOHOCTH K Koarynsauuu. Habmonaetcs mu agpdext Tunnans?

Ccblika 1 qr-KoJ1 Juisi MpocMOoTpa BuieoomnsiTa https://youtu.be/pCrD2Zs91pg

OO01uii BLIBOX:

KoHTpoJibHbIE 3a1aHus

Pewre Tect

1. lucniepcHast cucrema 3T1o:

a) TOMOTE€HHasl chucTeMa 0) TeTeporeHHasl CUCTeEMa B) BEpHO a U O

. TymaHy COOTBETCTBYET AUCIEPCHASI CUCTEMA: a) /T 0) kK/XK B) T/K

. Hedtu cooTBeTCTBYET AMcIiepcHast cucTeMa: a) /T 0) 3K/ B) I/K

. 3yOHOIi macTe COOTBETCTBYET JUCIEPCHAs CUCTEMaA: a) T/T 0) T/T B) T/

. CrmaBaM COOTBETCTBYET AMCIIEPCHAs cUcTeMa: a) /T 0) T/T B) T/

. VI3 mepedHst BEIOEPUTE JTUIITHEE CIIOBO ¥ IMMOAYESPKHUTE €T0: T'ellb, CYyCIICH3HSI, 30J1h
. 3 nmepeuns BbIOEpUTE TUIIHEE CIOBO M MOAUYEPKHUTE €T0: 30Jb, CYCIIEH3Hs, a3P030JIb
. Uto o0BbeIMHSET JaHHBIE CIIOBA: MapMena, 3eup, X0JI0Iel]

OTBeT 3anunInTe B BUJE OJHOTO CIOBA

9. Uto 0ObeUHSET TaHHBIC CIIOBA: MOJIOKO, He(DTh, TIOJICOTHETHOE MACIIO B BOJIC.
OTBeT 3anumnTe B BUJE OJHOTO CIIOBA

10. Yto oObenHSET NaHHBIE CIO0BA: JIAK ISl BOJIOC, I€30/I0PaHT, MBLIEBOE 00JIAKO.
OTBeT 3anumnmTe B BUJE OJHOTO CIOBA

01N WD

Paszpnen 7.
Tema 7.1. O0OHapykeHHEe HEOPraHUYECKUX KATHOHOB U AHMOHOB
1. JJTabopaTopnast pabota No7 (Ha BEIOOD):
— AHanuTnyeckne peakuuu KaTuoHoB [-VI rpymm;
— AHaMTUYEeCKUE peakliyu aHHOHOB.
JlabGoparopHas padora Ne§

OO0Hapy:keHHe HEOPraHMYECKUX BelecTB — KaTHOHOB I - VI rpynn ¢ ucnosib3oBannemM
Ka4Ye€CTBCHHBIX aHAJUTHYECCKHUX pealclmﬁ


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

3AIIOMHUTE: KaTnonsl 1o KUCIOTHO-OCHOBHOMY METOAY JEJSTCS Ha 6 TPYIII:

I'pynma Karnonst I'pynnoBoii peareHT
I Na', K, NH4 Her
il Ag',Pb” Hg™ HCI
111 Ba’, Sr”", Ca’ H,S04
v Al’", Zn”", Cr'", As (III), As (V) U3651T0K KOHIL. NaOH
% Fe’',Fe’, Mg~ ,Mn"", Bi’® NaOH
VI Co’",Ni*", Cd*", Cu*" Bonbiil pactBop ammuaka

Xapakrepucruka I aHaIMTHYECKOH IPyNnbI:
Karmonst Na™, K', NH, © GecLBeTHBI.
I'mppoxcuabl HATPUS U KAJIMS XOPOILIO PaCTBOPUMBI B BOJIE, CUIIbHBIE OCHOBAHUS.
I'uapoxcun ammonus NH4OH — cnaboe ocHoBaHwMeE.
Karnons! | ananuTuueckoil rpynisl OTKPHIBAIOT C MIOMOILBIO APOOHBIX peaklui, TaKk Kak

9Ta Tpymnma HE HMEET T'PYIIOBOTO
IIpuMeHeHne B MeIMLIMHE
NaHCO; wucnonb3yercs ais

MIOBBIIICHHON KHCJIOTHOCTH
Cynbdar Hatpus NaySOq4
COJIb) NPUMEHSIETCS KaK

NaNQO, MNPUMEHSIOT KakK
COCYJIOpACIIUPSIOIIEE CPEACTBO IPHU
MUTPEHU WM  TOJAKOXHO.  [Jlms
UHBEKIUN HCIONb3yeTCcs OOBIYHO B
HOT'0 pacTBOpA.

pCaKTHUBaA.

HEeUTpaIU3aluu
KEIyT0YHOTO COKa.
‘H,O  (rmayGepoBas
ci1a0UTENBHOE.

CTEHOKAp/HH,
IMOAKOKHBIX
amnynax B Buue 1%-

1—2 % pacTBop Na,B4;07-10H,O s
MOJIOCKaHUsl ropja, B Ma3six U MIPUCHINKAX.

NaCl — BXxomuT B cOCTaB (bU3HOTOTHYECKUX
PacTBOPOB U KPOBO3AMEHUTEIICH.

KI - npu JICUCHUH 3a001eBaHU
UIMTOBUAHOU JKEJe3bl, NPU apUTMUU cepllua  pa3InyHOro
MPOUCXOXKACHUS  (CBA3aHHBIMH B OCHOBHOM c

ANEKTPOJUTUYECKUMH HAPYIICHUSIMU U a0CONMIOTHON wWiH
OTHOCHUTEIIbHOM runoKaineMuei)

IToramr K,COs3 comepkuTCs B 30J€ pPAacTEHUH W HCIHOIB3YETCS s IPOU3BOJCTBA
XKHUJIKOro Mbuta MapranunoBokucislii kanuii KMnOjy4 kak ae3uHdumpyomee cpeicTBo.

10 %-nb1ii NH4OH (HamatbIpHblii COMPT) OpUMEHSIETCs AJI BBIBEJCHUsSI OOJBHOTO M3
00MOpOKa, JJIs1 MBIThsI pYK B XMPYPTUUECKOM NMpaKTHKe

Xnopug ammonus NH4Cl kak nuyperndyeckoe 1 OTXapKHBaroIee CpeICTBO.

AMMUaYHBI JIMHUMEHT - IPU XPOHMYECKHUX apTpUTaX M HEBPAITHSAX B KadecTBE
OTBJICKAIOIIETO CPe/CTBA. JTO OJHOPOJHAS T'yCTOBaTas >KUJKOCTh >KEITOBATO-O€10ro ILBera ¢
3arraxoM Ammuaka. Ilomydaror B30aiThIBaHMEM CMECH MOJCOJIHEYHOro macna (74 dvacta) u
OJIEMHOBOM KHUCTOTHI (1 yacTh) ¢ pactBopoM AMMuaka (25 dacreit).

Peakuust okpammBaHus TuilaMeHH (peakiusi (papmakomeiiHas)): JeTydydue CONM Kalus
OKpaIlIMBaIOT OEeCLBETHOE IJIaMsl B (PHOJIETOBBIH L{BET.



Peaknust okpammBanus miaMeHu (peakius (hapMakoneiiHas): CoJIM HaTPHs OKPAIIUBAIOT
HECBETSIIEECs I1aMsl B JKEIThIN 1IBET

Peaknuu ¢ enxumu menodaMu (peaxiust papmaxorneitHas)
NH4CI + NaOH = NaCl+NH;3+H,0
https://rutube.ru/video/e166e06ef4alaad7clcaf7b433bbeas 1/?r=plwd

Xapakrepucruka Il anajauTH4eckoi rpynnsi:
+ 2+ 2+

Karuonet Ag', Pb™, Hg,” OecuBeTHBI.

Conu 3TUX KaTHOHOB [IOYTH BCE IJIOXO PACTBOPSIIOTCS B BOJE, KPOME HUTPATOB.

Conu KaTHMOHOB TPYMIbI MOJBEPralOTCs TUAPOIU3Y U HUX PACTBOPBI MMEIOT KHUCIIYIO
peaKuuio.

Housr Ag", Pb*", Hg,™" crocoGHBI 06pa30BHIBATE KOMILIEKCHEIE COEIMHCHS.

I'mnpokcun cunna Pb(OH), sBasiercs TpyaHOPAaCTBOPUMBIM CIAOBIM 3JIEKTPOJIUTOM,
obnamaet am(pOTEpPHBIMUA CBOMCTBAMH.

['pynnoBbIM peakTUBOM [JIsi KAaTHOHOB BTOPOW AaHATUTHYECKOM TPYMIbl SBISETCS
pa3baBiieHHasl XJIOPOBOAOPOHAS KUCIOTA U €€ PACTBOPUMBIE B BOJIE COJIH.

IIpumeHeHne B MeALIMHE

CoenuHeHns cBUHLA Takke A10BUTHL. K Hanbosiee TOKCHMUHBIM OTHOCSTCS HUTpAT,
aneTar U T'MJIPOKCOXJIOPU]] CBUHIIA, a TaK K€ TETPadTHICBUHELL.

3arpsi3HeHue BO3/1yXa, MOYBBI M BOJBI COEIMHEHUSMHU CBUHIIA IPOUCXOAMUT B PE3yJIbTaTe
BbIOpOCa MX NPOMBIIUICHHBIMU MPEANPUSATHAMH, BBIXJIONHBIMU ra3aMu aBTOTpaHcropra. B
COOTBETCTBUU C CAHUTAPHBIMM HOPMaMHU COJEpKaHWEe CBMHLIA B 1 J1 BOABI HE JOJHKHO
npesbimars 0,1 mr.

Auerat ceunua (II) npumMensiercst 11 NpUMOYEK U KOMIIPECCOB,

okcup cuHIa (1) PbO — nist u3roToBieHus: CBUHIIOBOTO TIACTHIPS

HuTtpar cepebpa ncrnonb3yeTcs npu JI€4YeHUH TIa3HbIX 3a00J1€BaHUH.

Kommapron (xommouaHoe cepebpo) MpUMEHSETCS TPH MPOMBIBAHWM THOWHBIX paH,
MOYEBOTO MY3bIPs U IPU THOMHBIX KOHBIOHKTUBHUTAX.

[Iporapron — npenapar cepebpa- IpUMEHSETCS KakK BSKYIIEe CPECTBO JJIsi CMa3bIBaHUS
CIIM3UCTBIX 000J0YEK BEPXHUX JIbIXaTEIbHBIX MyTEH.

Honsl cepebpa B OY€Hb HM3KON KOHIEHTpPAIMM CTEPUIIM3YIOT BOJIY M IOJABISIOT
pa3BuUTHE OaKTEpU.

Xnopun pryru (I) mwm xamomens (HgyCly) He simoBUTa W MCTIONMB3YETCS B MEIUIIUHE U
BETEPUHAPUH KaK CJIA0MTEIbHOE, aHTHCENTUYECKOE M MOYETOHHOE CPEJICTBO, a TaKXKe B BUJE
Ma3el IPUMEHSIOT NpH 3a00JIeBaHMSIX TJ1a3


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

AHanutnueckue peakiuu Il aHanuTHYecKoi Ipynmnsl:
Peaknuu xaTHOHOB CBHHIIA

https://vk.com/video-40390886_ 456239580

Peanys ¢ X10poBOAOPOIHON KUCIOTOU
Pb(NO3), + 2HCI= PbCl,| +2HNO;
PbCl,— Genblit TBOPOKUCTBINA OCATIOK

Peakumst ¢ menousto. Pb(NO3), + 2KOH= Pb(OH), |+ 2KNO;
Pb(OH),—ocanok Oeoro npera

Peakumst ¢ nonunom kamusi Pb(NOs), + KI= Pbl, | +2KNO;
Pbl,—ocamok »KeiToro nsBera
https://youtu.be/0bTSfwhp9eA

Peakumst ¢ xpomarom kamust Pb(NOs3), +K,CrO4= PbCrO4| + 2KNO3
PbCrO4—ocamok KeIToro mBera

Peakuuu katuona cepedpa

Peaxmust ¢ XJIOpOBOZOPOAHOM KHCIOTOM (peakius GpapmaxoreiiHast)

AgNO;+HCl= AgCl |[+HNO;

AgCl— Genblii TBOPOKUCTHIA OCaIOK Peakiusi ¢ HOIuI0M KaJTusl.

AgNO; + KI = Agl| +KNO;

Agl- ocanok cBeTio-xenToro nBera Peakuus ¢ XxpoMaToM Kaius.

2AgNO; +K7CrO4 = AgrCrOq4]+2KNO3 AgrCrO4 - 0caok KUPIUYHO-KPACHOTO I[BETA
Peaxnus ¢ menousto. AgNOs + 2KOH= Ag,O| + 2KNO; + H,0

Ag,O- TrpsA3HO-KOPUYHEBBIH 0cagoKk Peakmus ¢ THOCynabparoM HaTpus (peakius
Q)apMaKOHGI\/JIHaﬂ). 2AgNO3 + NaQSQO3:AgQSQO3l + 2NaN03

Ag28203+ HzO: AgQSl +HQSO4

Ag>S,03- Genblii 0cao0K, KOTOPBIN OBICTPO JKENTEeT, 3aTeM OypeeT U MepexoauT B Ag,S -
0CaJI0K YEpPHOIO 1[BETA.

Xapakrepucruka III anaauTnyeckoil rpynnbi:
2+ 2+ 2+

Karmonsr Ba™, Sr*’, Ca™ OeclBETHEI.

QJIOT€HU/Ibl, HUTPATHI U alleTaThl 3TUX KaTHOHOB XOPOIIIO PACTBOPSIIOTCS B BOJIE.

I'uppokcuapl KaTHOHOB ATOM TPYNIBl  SBJISIOTCS CHIBHBIMHM  DJIEKTPOJIUTAMH U
pacTBopuMOCTb UxX yMeHbl1aercs B psay Ba(OH), Sr(OH), Ca(OH),.

['pynnoBbIM peakTHBOM KaTHOHOB 3TOW I'PYIIIHI SIBJISIETCSA CEPHAst KUCIOTA.

[IppuMeHeHne B MeIMIMHE W 3HAYE€HHE Ui OpraHu3Ma katuoHoB III aHanuTmyeckoin
TPYIIIBL:

Ba®® HecMOTps Ha BBICOKYIO TOKCHYHOCTh, Ba B HE3HAUMTENHHBIX KOJHYECTBAX
COJIEP’KUTCS BO BCEX OpraHax M TKaHAX >KMBOro opraHusma. HeOomblias KOHIEHTpalus €ro
oOHapyXeHa B MUTMEHTHON 000JI0UKe II1a3a.

CoenuHenns 6apus B MaJbIX J03aX CTUMYJIHMPYIOT J€ATEIbHOCTh KOCTHOIO MO3ra, HO B
GOMBIINX 103aX HOHE Ba™" TOKCHHUHBL.

[Ipn 3aboneBaHUSAX NHILEBAPUTENBLHON CHUCTEMBI, HEKOTOPBIX CEPJAECYHO-COCYAMCTHIX
3a00JIeBaHUAX KOJIMYECTBO Oapusi B OpraHU3Me YeIOBEeKa YMEHBIIAeTCs.

VYcTaHOBNIEHO TaKXke, YTO JAa)K€ B HUYTOXKHO MaJbIX KOJIMYECTBAaX OH 3aMETHO BIIMSAET Ha
COCTOSTHUE TJIaJIKOM MYCKYJIaTypbl - HE 3psl IPU OTPaBJICHUAX OapueM OTMEYaloTCs MBIILICYHbIE
CHa3Mbl U CUJIbHAsI MbIIIEYHAs C1a00CTh.

Bbapus cynedar - u3 coneit 6apus B MenuuuHe NpuUMeHsieTcst 6apus cyiabdar, KOTOpHIi
MPAKTUYECKH HEPAaCTBOPUM HHU B BOJE, HU B KHUCJIOTaX, HU B OPraHMYECKUX PACTBOPUTENSX, a
nosToMy He s10BUT. [Ipumenenne BaSO4 B MenuIIMHE OCHOBAHO HA €r0 HEMPOHMUIIAEMOCTH ISl
PEHTT€HOBCKUX Jy4dei, 4TO HCIOJIb3yeTCs B PEHTTCHOJIOTMH JJIsi MOJIY4YeHHs] KOHTPACTHBIX
PEHTT€HOBCKMX CHHMMKOB M TPU PEHTTEHOCKOMUYECKOM HCCIIEI0OBAaHUU MHUIIEBAPUTEIHHOTO
Tpakta. [IpyHUMaOT B BHJIE CMEIIAHHOTO C BOJOM — OapuWeBOW KamWIbl. IJTOM Maccou
3aMOJHAIOT JKENyIOK s 3aJ€p’KKH PEHTTeHOBCKHUX Jiyded. Uepes3 ompenerneHHOEe BpeMsl OHa
MOJIHOCTHIO BBIBOAUTCS U3 OpraHU3Ma.

Peakniuu katroHOB Gapust

https://youtu.be/KVYM7VFEY0s8



https://vk.com/video-40390886_456239580
https://youtu.be/0bTSfwhp9eA
https://youtu.be/KVYM7VFY0s8

Peaxnus ¢ xpomarom kamust K,CrOy
BaCl, + K,CrO4 = BaCrO4 | + 2KCl
BaCrOy4 - ocagox >KeJIToro 1Bera.

Peakumst ¢ cepHOI KUCIOTOM U PACTBOPUMBIMU CyibhaTamu (peakius GpapMakorneitas).
BaCl, + H,SO4 = BaSO4] + 2HCI
BaSO, - ocanok Oemnoro 1sera.

Peakiust okpammBanus riaMeHu (peakius apMakoreiHas: coid 0apus OKpalluBarT
HECBETSLIEECS IUIaMs B KEJITO-3EJIEHBIN 1BET.
https://youtu.be/6-wifmVI1g5JQ

XapaKTepHCTnKa 1A% aHaJanquRon rpynibl:

K quBepTon AHAIMTUYECKOU IpyIIe OTHOCATCS AP* *,Cr', As (III), As (V).

Woust AI**, Zn*" 6ecupernsi, coemmuenns Cr* OKpaH_IeHBI B 3eeHBIH WK (buoneToBsIi
1BET.

Xopomo pacTBOPUMBI B BOJAE CYNb(aThl, HUTPATHL, XJIOPUIBI, OPOMHIBI, HOIMIBI
antoMunus, nuHka u xpoma (11I).

I'unpokcuapl KaTMOHOB STOW TIpYyNIbl TPYIHOPACTBOPUMBI U SIBJISIIOTCS CIAOBIMU
anektposntamu. Kpome Toro onu o61agaroT aMpoTepHBIMU CBOWCTBAMU

prnHOBHM peaKTI/IBOM apisiercss NaOH B u30bITKe.

I/IOHH Al , Cr’" 0611a/1a10T CIIOCOGHOCTBIO K KOMILIEKCOOOPA30BAHHIO.

AP aoMHHmI OTHOCAT K He3aMEeHUMBIM MuKpo3jemMeHTaM. OH NOCTynaeT B OpraHu3M
C IPOAYKTaMHU MUTAHUS M YACTUYHO C BOJOM, CyTOYHAsl MOTPeOHOCTh B HEM cocTasisieT 45-50
MI. AJIIOMUHHMIl HaKaljuBaeTcsl B KOCTSX, II€YEHHU, JIETKUX, IIOYKax, TIOJOBHOM MO3TE.
AJIOMUHUHN y4acTBYET B MPOLIECCaX PEreHepallud KOCTHOM, COEIUHUTENBHON U SMUTEINaIbHON
TKaHU, BIMSET Ha TNHIIEBapUTENbHBbIE (DepMEHTHI, Ha (YHKIHIO OKOJIOIIUTOBUIHBIX JKEIEe3,
OJIHAKO €ro M30BITOK MOKET IMPUBECTH K BO3HUKHOBEHHIO CEPbE3HBIX HEWPOJIEreHEpaTUBHBIX
3abosieBanuii: 6one3nu [lapkuHCOHA U cTapueckoro cimaboymus — 00Jie3Hr AJbIreiMepa.

I'mapoxcun amromunust Al(OH); mpuMeHsieTcst BHYTPh IPU THIIEPALUAHBIX TaCTPUTAX,
A3BE KeJly/Ka U JBEHAJaTUIIEPCTHOM KHILIKHM KaK aHTAllUJHOE CPEACTBO KaK B YHCTOM BHJIE,
TaK ¥ B cMecH ¢ Maraust okcuaom MgO (anbmarens) uiau ¢ Mg(OH), (maanokc).

Al(OH); HCIoNB3yIOT MPHU OTPABJICHHUSX KaK aJICOPOMPYIOIIEEe CPEACTBO, a TAKKE Kak
Hapy)XHO€ CpEeACTBO B MPUCHINKAX, oOiajaroliee aacopOMpYIOIIMMU U O0OBOJAKHMBAIOIIUMU
cBoiictBamu. CUIIMKAT QIIOMUHUS BXOAUT B COCTaB 0O€II0i IIIMHBI — IPUCHINIKH, Ma3H, ACThI.

KBacupt KAI(SO4), - HapyXkHO Kak BsDKyIllee AaHTHUCENTHYECKOE CpEJCTBO, B BHJE
KapaHJaleil Kak KpOBOOCTaHABIIMBAIOIEE CPEJICTBO U JUIs IPH>KUTaAHUSL.

Peakuyu kKaTHOHOB aTIOMUHUS

Peaxmus ¢ menousto. AICI; + 3KOH = AI(OH);| + 3KCl

Al(OH); - ocanok Genoro 1eta

https://youtu.be/29m_aaPGyPQ

Peakuust ¢ cyxum XJIOpu0M aMMOHHSIL.

K3[Al(OH) ]+ NH4Cl = AI(OH);| + 3KCl + NH; T +H,0

XapaKTepucTHKA KaTHOHOB V ana.nunmecxcon rpynnbl:

K naroit aHaJ'II/ITI/IquKOI/I TPYIIE OTHOCATCSA Fe* Fe ,Mg"~", Mn , Bi*”

Housr Mg™" 1 Mn*" Gecrigernbie nonbl, nous1 Fe®' - Gneano-3enensie, a Fe’ " - xentsie.

HuTtpatsl, cynbdatbl 1 XJI0pUJIBI 3TUX KATUOHOB XOPOILIO PACTBOPSAIOTCS B BOJIE.

I'upokcu bl KAaTHOHOB 3TOM TPYIIBI - ClIa0ble TPYAHO PACTBOPUMBIE DJIEKTPOJIUTHI.

I'pynnoBeim peaktuBoM siBisiercs NaOH.

Bce COJIM KaTHOHOB ISTOH TpyIIIbl MOABEPIratOTCs THAPOIN3Y, OCOOEHHO COJM Keje3a
(I1T) u Bi**

Wous Fe*" n Fe’” nerxo 00pa3yroT KOMILJIEKCHbIE COETHEHUS.

DneMeHTHl MATOM aHAIUTUYHECKOW TPYIIbl UMEIOT MEPEMEHHYIO CTENEeHb OKHUCICHUS
(xpoMe Mg) 1 o3TOMY JUIsl HUX XapaKTEPHbI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU.

CBexxeocaxJeHHbIE CYJIb()HUIbI U THAPOKCHIA SJIEMEHTOB IISITON aHATUTUYECKOW TPYIIIbI
aM(bOTepHBI U CIOCOOHBI JIETKO MEPEXOUT B KOJIIOH/IHOE COCTOSHHE.

Ipumenenne B Meaumuae Fe® | Fe’*


https://youtu.be/6-wfmVlq5JQ
https://youtu.be/29m_aaPGyPQ

XKeneszo, MarHmii u MapraHel] HUMEIOT OCOOCHHO OONbIIOE 3HAYCHHUE IS
JKU3HEJEATEIILHOCTH OpraHM3Ma 4YelioBeKa U KUBOTHBIX. O01ee coaepxkanne Oepyma (kenesa)
B opranusme cocraniser 4-5 r, npuueM 60—70 % oOrielt Macchl 3TOTo 3JIEeMEHTa COACPKUTCS B
reMOTJIO0OMHE IPUTPOLIUTOB U HEPBHBIX KIETKax. [ eMOTJIO0MH BXOAMT B COCTAB 3PUTPOLIUTOB
KpPOBHU M 00€CIeUnBaeT CBA3BIBAHME KHCIOPOAA M3 BO3AYyXa M NEPEHECEHHs €ro OT JIETKHX K
TKaHsIM BCEX OpPraHoOB.

VYuuteiBas Oonbmoe 3HaueHune uoHOB Fe(ll) m Fe(Ill) mns opranm3ma uernoBeka,
CyTO4YHasi MOTPEOHOCTh B HeM cocTaBisieT 10-15 mr.

B MenuuuHe neKapCTBEHHBIE Iperaparhbl jkene3a (BOCCTAaHOBICHHOE JKEe30, JIAKTaT
xkenesza, rimnepodocdar xkeneza, cynbhar 2-BaJIGHTHOTO Keie3a, TabneTku bio, pactBop
S0JIOUHOKHUCIIOTO JKene3a, ¢epamMuja, TEeMOCTUMYIMH M JIp.) HCHONB3YIOT NpU JICUYCHHU
3a00JIeBaHNM, CONPOBOKIAIOIIMXCA HEAOCTATKOM JKejle3a B OopraHusMe (kenezoneduuuTHas
aHEeMUs), a TaKXKe KaK OOINEYKPEIUISIONME CpeICTBa (MOCie MEepEeHECEHHBIX WH(EKIIMOHHBIX
3a00J€BaHUi U Ip.).

W3oTonbl  Kenme3a TMPUMEHAIOT KaK MHIAUKATOPHl TMPH  MEIHKO-OMOJIOTMYECKHX
UCCIICIOBAaHMUSAX M TUArHOCTHKE 3a00JIeBaHUI KPOBH.

Mg*" — KOMITOHEHT (hepPMEHTOB, B OPraHH3ME HEIOBEKA COACPKUTCA B KOCTSX, 3y0ax,
SBIISICTCSA PEryasTOpOM paboThl HEepBHOW cucteMbl. CoenuHeHUss Maraus CoAep)KaTcs BO
BHYTPHUKIIETOYHBIX JKHJIKOCTSX, KOCTAX CKeJlera M »dMainu 3y0oB. B 3aBucuMoctu oOT
KOHIIGHTPAallMl B OpraHu3Me MarHuii MOXXET YCKOPATh WJIM TOPMO3HTBH IPOIECC Iepeaadn
UMITYJIbCOB IO HEPBHBIM BOJIOKHaM. OH Takke BIMSET Ha JbIXaTeNbHBIC W JAPYTHE MO3TOBBIE
HEHTPHl W JCUCTBYET YCHOKOMTEIHFHO Ha HEPBHYIO CHCTEMY B II€JIOM; BXOJWUT B COCTaB
HEKOTOPBIX ()epMEHTOB M3 T'PYMIIBI TpaHchepas, BIMIET Ha YIIIEBOAHbIN U GochopHbId 0OMeEH,
CIOCOOCTBYET BBIICTICHHIO KEITYH, CTUMYJIUPYET NEPUCTAITBTHKY KUIICYHHKA.

Maruaust okucn MgO HCHOiB3yIOT B MEAUIMHE JJIs HEWUTpajau3aluy MOBBILICHHON
KHACJIIOTHOCTH KeITyJJOYHOTO COKa, BXOJUT B COCTAB Ma3eil [ JIeUeHHs KOXKHBIX OOJIE3HEH.

Marnust cymbpar MgSO4*7H,O mnpuMeHsoT Kak ciaaOuTenbHOE CpPEeACTBO TIpHU
KenynouHblx 3a0oneBanusix. CynbdaT MarHus (QHIVIMICKYIO COJIb) MPUMEHSIOT B KauecTBE
CJIa0UTENIbHOT 0, KEITYErOHHOro (BBEIEHUE Yepe3 AYOJEHAIbHBIA 30HA) U OOJIEYyTONISIOLIETO
CpeZCTBa IMPH CIIa3Max >KeITYHOro Mmy3bIps. [Ipy mapeHTepaqbHOM MPUMEHEHHH MarHus cyiab(haT
okasbiBaeT ycrnokauatomiee aericrsue Ha [{HC. [Ipu koHueHnTpauuu npenapara B kposu 9—10
% Hactynaetr cHOTBOpHBIN 3 dekT, mpu 15—18 % mMr — HapkoTHueckoe coctosiHue. bonpime
KOHIICHTPALIUN MOTYT BbI3BAaTh YTHETCHUE JIbIXaHUS.

B memunmue kapOoHAT MarHus, OKHUCh MarHUs TPUMEHSIOT B KadeCTBE CPEICTB,
HEUTPATM3YIOIIUX COJITHYIO KACIIOTY JKEITyAKa, a TAK)KE KakK JISTKUE CIa0uTeIbHbIE.

[lepekncy MarHusi Ha3HA4YalOT B KA4eCTBE JAC3MH(DUIMPYIOIIEro CpeACTBa IPH
JIVICTICTICUH, OPO’KEHHH B )KEITYIKE U MPH MOHOCAX.

AcmaparuHar, UUTpaT M JpYrHe OPraHWYECKHE COJIM MarHus WCIOJB3YIOT TIpU
msroroBnieHnn  BAJIOB M JIEKapCTBEHHBIX  NPEMapaToB €  IIUPOKAM  CIIEKTPOM
7e4eOHONTPOPUIAKTUYECKOTO JEUCTBUSL  (XPOHUUYECKHM CTpecc, 3a00JieBaHUsI CepJeYHO-
COCYJIMCTOM CUCTEMBI, MOUEKaMeHHast 00JIe3Hb U Jp.)

AHaJINTHYECKHE PeaKIu V aHATUTHYECKOH I'PyIIbI

Peakumu katroHoB xenesa (II) - Fe*”

Peaxnus ¢ rpynmnossiM peaktuBoM. FeSO4 + 2KOH= Fe(OH),| + K>SO,

Ocagmox Ha Bo3nyxe OwicTpo Oypeer BcnenctBue okucienus 4Fe(OH),+0,+2H,0=
4Fe(OH)3|

Fe(OH), — 6i1eaHO0-3€meHbIi 0caoK

Peaknus ¢ rekcornuaonogpepparom (III) xamust kpacHoit kpoBsiHOM conbio Kis[Fe(CN)g]
(peakuus apmakoneitHast)

3FeSO4 + 2K3[FC(CN)6] - Fe3[Fe(CN)6] + 3K,S04

Fes[Fe(CN)s] - TeMHO-cuHUI 0caoK (TypHOYJIEBYIO CHHb)

https://youtu.be/63pnr20IpBw

Peakiun karronos xene3a (I111) — Fe**

Peakuus ¢ rexcanmanodepparom (I11) xanust (xentoil KpOBSIHOM COMBIO)
K4[Fe(CN)s] 4FeCl; + 3K4[Fe(CN)s] — Feq[Fe(CN)s]3] + 12 KCI.
Fe4[Fe(CN)s]3- ocamoxk MHTEHCUBHOTO CHHETO I[BE€Ta — OepIMHCKAS J1a3yph


https://youtu.be/63pnr2OIpBw

Peakumst ¢ poganuaom kamus. FeCly + 3KSCN — Fe(SCN);+3KCl
Fe(SCN); - koMIIeKCHOE COeIMHEHNE HMHTEHCUBHOT'O KPOBABO-KPACHOTO IIBETA.
https://youtu.be/cwWKChDQa0M

Peakuun karnonos maruus (II) Peakuust ¢ rpynnoBbIM peakTHBOM.
MgCl, + 2KOH= Mg(OH),| + 2KCl

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

Mg(OH),- 6enblii CTyIeHUCTBIN 0CaIOK

Peaxnus ¢ runpodocharom Hatpust Na,HPO,. (peakus papmaxorneiinas)
Mg®" +NH,OH + HPO,* — MgNH,PO,| + H,O.

MgNH4PO, - 6enblit MENKOKPUCTAITMYECKUA 0CaT0K

XapakTepucTHKa KaTHOHOB VI aHaIMTHYECKOH I'PyNIIbI:

K mecToii aHanuTHYecKoi Tpymme oTHOCATCS: pacTBophl cojeid menu (II) oxpameHsr B
romy0Ooii Bet, kobanbTa (II) - B po30BBIiA, HUKETS — B 3€JICHBIN.

Xaopuabl, cyib(atsl 1 HUTPAThl 3ITUX KATHOHOB XOPOIIO PACTBOPUMBI B BOJIE.

I'unpokcuapl KaTUOHOB 3TOH TpYIIbl - cia0ble TPYJHO PacTBOPUMBIE AJIEKTPOJIUTHI.
I'unpokcun Cu(OH), HeycTONYMB 1 MpU HAarpeBaHUM Pa3iaracTcsl Ha COOTBETCTBYIOUINI OKCHT
U BOJNY.

J1J11 KaTHOHOB IIECTON TPYIIIBI XapaKTEPHbI peakluy KOMILUIEKCOOOpa30BaHUsI.

['pynnoBbIM peakTUBOM SIBJISIETCSl pacTBOp amMMmHaka. PacTBopbl ammuaka ocaxaatoT Co,
Ni, Cd, Cu B Bujic THIPOKCHIOB.

Menpb, pTyTh U KOOAlIbT MMEIOT NEPEMEHHYIO CTENEHb OKHCIEHUS, IO3TOMY Ul HHUX
XapaKTEepHbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

TIpuMeHeH e B MEMIMHE ¥ 3HAYCHHUE TS OpraHu3Ma Hukens Nit -

Cuutaercs, 4To OMOJIOTUYECKAsT POJIb HUKENS 3aKII0YaeTcs B YYaCTUU B CTPYKTYPHOM
OopraHu3anuu U QyHKIMOHUPOBAHUM OCHOBHBIX KileTouHbIX KomMnoHeHToB — /IHK, PHK u Genka.

Hukens urpaer onpeneneHHy0 poib U B TOPMOHAIBHOM peryisiuu opranumMa. Hukens
YTHETAET IeUCTBUE aJpeHaINHA, CHUKAET apTeprualbHOE JaBICHHUE, OKA3bIBAET YCIIOKAUBAIOIIEE
NeCTBUE HA IEHTPAJIbHYIO HEPBHYIO CUCTEMY.

[IpumeHnsieTcs Mpu U3rOTOBIEHUU OPEKETCUCTEM, TPOTE3UPOBAHUH.

AHanutnueckne peakiuy VI aHamuTHYEeCKON IpyIbl:

Peakuuu katnonos meau (II)

Peakmus ¢ menousto . CuSO4 + 2KOH= Cu(OH),| + K,SO4

Cu(OH); — rony6oi#t ocamox Ocasok pacTBOPUM IpH JEHCTBUU KOHLEHTPUPOBAHHOTO
pactBopa ammuaka: Cu(OH), + 4NH;=[Cu(NH3)4]OH;

Peaxmus ¢ rpynmoBeiM peakTuBoM CuSO4+ 4NH;3=[Cu(NH3)4]SO4

[Cu(NH3)4]SO4 - KOMIUIEKCHOE COSTUHEHNE CHHETO IIBETA.

Peakuuu katnonos pryru (II)

Peakuust ¢ menousto (peakius papmakoneitnas). Hg(NO;), + 2KOH= HgO| + H,O +
KNO;3

HgO — ocanoxk »enroro nsera

Peakmmst ¢ mommnom kamusi. Hg(NOs), + 2KI= Hgl, | + KNO;3
Hgl,- ocamok kpacHoro 1mBera. Ocafiok JIETKO pacTBOPUM B M30BITKE peaKTHBA C 00pa3oBaHUEM

6ecuerHoil kommiekcHoi conu: Hglh+ KI=K,[Hg

2. IlpakTHyeckue 3aJaHHsl Ha COCTaBJIEHHE YpaBHEHUH peakuuid OOHapyKeHUs
KaTHOHOB [-VI rpynn v aHHMOHOB, B T.4. B MOJIEKYJISIPHOM U HOHHOU opMax.

[

Hon


https://youtu.be/cwWKChDQa0M

Ha Genyro canderky nmpoymiau Ho, MOMBITAINCH BEIBECTH €r0 ¢ TIOMOIIBI0 OTOSTMBATENS
«[lepcomnby, 3aTeM XJIOpHAsI U3BECTh, HO MATHO HE UCYE3IIO.

1) YroObl ymanuTh MATHO, KAaKOE CPEACTBO HAJO HCIIOJIB30BATHCS C OKUCIHTEIHLHBIMU
WA BOCCTAaHOBHUTEIHHBIMU CBOMCTBAMH?

2) Hanumure kaueCTBEHHYIO PEAKLUIO Ha OlpeseeHue onaa?

3) Hanmumure mpumMeHnenue oaa B OBITY.

JTaJI0OH OTBeTAa:

1) C BOCCTaHOBHUTEIILHBIMUA CBOWCTBAMH
2) 1. KauectBennas peaknusa. 0,2 r© cyOCTaHIIMM HarpeBalOT B TPOOHWpPKe, 00pa3yroTcs
¢buoneToBbie Mapbl, HOA KOHAECHCUPYETCS HA CTCHKAX.

2. KagectBennas peaknus. 0,5 T CyOCTaHIIMM SHEPTUYHO B30ANTHIBAIOT B TeUeHUE | MUH
co 100 mut Bogsl. [TomydeHHBIN pacTBOp JOJKEH OKPAIIMBATHCS B CHHHM IIBET MPH MPUOABICHUN
OJIHOM Karutu pacTBopa Kpaxmaina. [Ipu KUnsTYeHnn OKpacka Mcue3aeT M BHOBb MOSBISIETCS MPU
OXJIQXKICHUH.

3. Monucrelii uan. 0,75 T cy6cTanmuy pacTHparoT ¢ 30 M BOAEl M GHIBTPYOT. 10 M
¢unbpTpaTa 0OeclBEUMBAIOT PACTBOPOM CEPHUCTOM KHCIOTHI, MPUOABIAOT 1 Kamiio pacTBopa
xene3a(ll) cynedara B cepHoii kucnore, 1 kammo 3% pactopa sxene3a(lll) xmopuna u 0,5 mi
10% pactBopa Hatpusi ruapokcuaa. CMech HArpeBarOT M MOJKUCISIOT XJIOPHUCTOBOJIOPOIHOMN
KHCJIOTOM pa3BefieHHOU §,3%, HE TOJDKHO MOSBISATHCA CUHEE OKpaIMBaHUE.

KauecTBeHHas peakuus Ha HOIUI-HOH:

1) HuTpaT cepeOpa BBIACIACT W3 HOIUIOB CBETIO-)KEITHIM TBOPOXKHCTBIA OCaJI0K
cepebpa:

KI+ AgNOs;=Agl| + KNO3
I'+Ag =Agl]

Ocaok He pacTBOpsAETCS B a30THOM KHUCJIOT€ W PACTBOPE aMMHUaka M IUIOXO
pacTBOpsieTCsl B pacTBOPE TUOCYJIb(aTa HATPHUSL.

2) XmnopHas BoOJa BBIJICISET M3 PACTBOPOB HMOJIUIOB CBOOOIHBIM HOM, KOTOPBII
OKpAIlIMBAaET CEpPOYIIIEPO]l WIH XJIOPOohOpM B KpacHOBATO-(DMOJICTOBBIA IIBET, a pPacTBOP
Kpaxmasa — B CUHHH.

Cl,+2Nal=2NaCl + I,

3) Xnopun xenesa (II), korn. HySO4 1 HEKOTOPBIE APYTUE OKUCIUTENHN OKUCISIOT MOH [

JI0 CBOOOHOTO H0/1a; HAITPUMED:
2FeC13 +2KI= 2F6C12 +2KCl + 12

4) Ha #ion MonexynspHbIii — JeiicTBUE KpaxMalla — CHHEE OKpallliBaHUE.

3) Hns nesundexiuu, s oOHApYKEHUs KpaxMayia B POAyKTaX MUTAHUS, HHTASIIUN C HOJI0M
npu OOJE3HAX BEPXHHUX bIXaTEIbHBIX MYTEH, NJIs MOJIOCKAHHS Mpu 3a00J€BaHUAX TOpia U

IMOJIOCTH pTa.

[Touemy B Kutae 601bHBIX 3000M HM3/1aBHA JieyaT 30J10H MOPCKUX I'yOOK?
Nudopmanus-noackaska. ExxeHeBHbINM mpueM HEOONbIINX /103 COCTUHEHMH Hojma momoraer
n30aBUTHCS OT 300a. Mopckue TyOku, Mopckas kamycta 6oratel iomoMm. [lostomy B Kutae n
Smornu 60IBHBIX 3000M M3/IaBHA JieYaT 30JI0i MOPCKHUX T'yOOK.

3ananue. Bpramcinre, CKOJBKO TpaMMOB MOPCKOW KaIyCThl HEOOXOIMMO CheaaTh
€XKECYTOYHO JIJISI TOTO, YTOOBI BOCIIOIHUTEL CYyTOUHYIO MoTpedbHocTh (800 Mr) opranusma B ioe.
B 100 r Mopckoii karycTsl coepkanue oaa coctasisieT 250 mr.

JTaJIOH OTBeTA:

100 T — 250 mr

X1 —800mr



X=320r

CoenuneHus cepbl

Ha 3aHsATHAX XUMHUYECKOT0 KPY>KKa ydalluecss UCCIEI0BAIN IPOCTOE BEIIECTBO KEITOTO
[[BETa, HEPACTBOPUMOE B BoJie. [Ipy COKMTaHUM ATOTO BEIIECTBA B KUCIOPOJIE 00pa3oBaics ra3 ¢
pe3kuM 3amaxoM. Korma ra3 pacTtBopsiiu B BOJIE, IOJIYYaJiCs PacTBOpP, B KOTOPOM OKpacka
JaKMyca CTaHOBWJIACh KpacHOW. Ecim ke B kos0y ¢ ra3omM HaJMBAJIM PacTBOP THAPOKCHIIA
HaATpHs, TO 3amax raza ObICTPO MCYEe3al.

Ompenenure cOCTaB UCCIIEAYEMOTO BEIIECTBA U 3AITUIITUTE €r0 Ha3BaHUE.
CocraBbTe 3 ypaBHEHHUS peaKIHii, KOTOpPbIe OBUIM MPOBEICHBI YUYANIMMHKCS B IPOIECCE €ro
pacro3HaBaHUs

9TajIoH OTBETAa:
S — cepa
S+0,;, — SO,
SOZ + HzO — HzSO}
SOZ + 2NaOH — Nast3 + HZO

1. Haunnaromuii 1a00paHT OMOXMMHUUYECKOH J1JaOopaTopuy MPUTOTOBUII JIJIsl IPOBEACHMUS
AQHAJIN30B PaCTBOPHI XJIOPUIOB HATPUS, MATHUS U aMMOHHUS, HO 3a0bLJ1 IPUKJIEUTh 3TUKETKH Ha
CKJITHKU ¢ pacTBopaMu. Kak onpenenuTts, Kakoe BEIIeCTBO HAXOAUTCS B KAXKIOW U3 CKIISTHOK?

Jrtaion oTBera: CienyeT BOCIOIb30BaThCS PEAKIIUSIMU Ha KATUOHBI:
MgCl, + 2NaOH = Mg(OH), + 2NaCl,
NH,4Cl + NaOH = NHj3 + H,O + NaCl,
pactBop NaCl okpamuBaer 1aams B KEITHIN [IBET.

2. Ha xako# u3 MOHOB TIepBOM aHauTUUecKon rpynisl nerctByeT Nas[ Co(NO;)e]?
Hanumure ypaBHeHUE B MOJIEKYJIAPHOM, HOHHOU (hopMme.

JTajI0OH OTBeTAa:

Na3z[Co(NO,)s] + 2KCI = K;Na[Co(NO»)s]| + 2NaCl (skenTslii ocaaox).

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

Na® + [Co(NO,)e]> + 2K" = K;Na[Co(NO,)s] |

3. Vkaxure xapakTepHsle peakiuuyu Ha nod NH, © . CocTaBbTe ypaBHEHHS STHX PEaKIHil.
JTajIoH OTBeTA:

1. JleticTBHe 1mienodei
noHbl aMmmoHus pearupyroT ¢ NaOH u KOH nipu HarpeBanuu ¢ BblJIeJIEHUEM aMMHAKA!

NH,+ OH = H,0 + NH31

AMMUak onpeensieTcs Mo 3anaxy Wid Mo OKpalliBaHUIO BIAYKHON JIAKMYCOBOM Oymarm.

2. JleiictBue maraus okcuga MgO

MgO + H,0 = Mg(OH),
NH," + Mg(OH), = H,0 + NH3?1
MgO BeIzensieT aMMHuaK U3 COJIEH, Kak W IIEJIOYH, HO HE pa3jaraer JeTydyrne OCHOBAaHMS. 3aTeM
no6aBmstoT pactBop Nas[Co(NO;)e].
2NH," + Na" + [Co(NO,)s]>” = (NH4),Na[Co(NO,)s] |

o0pa3yeTrcs KeNThIi 0CaZoK.



3. HeiictBue peaktuBa Heccnepa K;[Hgls] + KOH

o0pa3yercs KpacHO-OypHhIii UITH JKEITO-O0YphIi 0CcaoK Hoauaa:
NH," + 2[HgL,]* + 40H" = [Hg,NH,O]1| + 7T + H,O

4. Peakmusi coseii aMMOHWSI IPU HATPEBAHHUH

Conu neTy4nx KUCIOT Pa3JIararoTCs MOJTHOCTHIO:
NH4Cl =NH31 + HCI
Coun HeNeTy4nX KUCIIOT pasiaraloTcsl YaCTUYHO:
(NH4),SO4 =NH;31 + NH4sHSO4

Tema 7.2. OOHapy:KeHHe OPraHNYeCKUX BelleCTB OTAeJbHBIX KJIACCOB € HCI0Jb30BaHUEM
Ka4yeCTBEHHBIX peaKIui
1. JIaGopaTopuas padora N9 (Ha BbIOOD):
— KadecTBeHHBIE peaklIMK Ha OTJENIBHBIE KJIACChl OPTaHUYECKUX BEILECTB;
— KauecTBeHHBIH aHAIN3 OPTaHUYECKUX COCTMHEHUH 0 (YHKIMOHAIBHBIM IPYIIIaM.

JlabGopaTopHas padora Ne9
«AnenTuKanusa OpraHu4ecKuX CoeIMHEHU 0TAeJIbHBIX KJIACCOB)
Lesb: 3aKkperyieHne 3HaHUA 0 METOJax MISHTH(PHUKANN OPraHMUECKUX COSAMHEHUH.
Kparkas Teopus:
I: Anbaeruabl 1 KETOHBI — KJIACC OPraHUYECKUX COEAUHEHUI COAECPKAIINX AJIbJICTUIHYIO

" KCTOHHYIO I'pyHITy COOTBETCTBECHHO.
') (0]

R R R H
Keronnas rpynna AupieruiHas rpynmna
R — ankunbHas rpymnmna
Moay4yenue:

1. OxkucneHue ciupToB:
OH O
[O]
_>

R R H

OH O
T e ]
R R R R

2. BoccTaHOBIEHHE KUCTIOT:

0 0
)J\ - )J\
—>
R OH R H
II: VYrneBompl — Kiacc OpPraHUYECKUX COEAMHEHHUH.  KapOOHWIBHYIO TpYIIY U

HCCKOJIBKO TMAPOKCHUIIBHBIX TPYIIIL. HazBanue sToro kmacca COG,Z[I/IHGHI/Iﬁ MMpOUCXoAUT OT CJIOB

«TUAPATHI YIIEpOIay.
Metoabl moJiydeHHsi: W3 IPUPOAHBIX HMCTOYHMKOB: caxapHas CBEKJa, CaxapHbIH
TPOCTHHUK.



Knaccudukanms yriieBoion
MoHocaxapusl Jucaxapuabl ITonucaxapusl
I'mroko3a Caxapaza Kpaxman
®Ppykro3a Jlakro3a [emnronosa
OH OH OH 0
0] OH
=
HO HO
OH OH OH OH
I'mroko3a dpykro3a
HO O
OH
HO 0]
OH OH
(@)
HO
OH
OH
JlakTo3a

III: KapOoHOBBbIE KHCIOTHI - KJIacC OPraHUYECKUX COEJUHEHUI, MOJEKYJbl KOTOPBIX
COJIEpIKaT OJIHY MJIM HECKOJIBbKO (YHKIIMOHAIBHBIX KapOoKcuibHbIX rpynn - COOH.
Hoayuyenne:
1. OKI/ICJ‘ICHI/IC aJ'IL,Z[eFI/IL[OB'

i - 1

Fn)lponm conent Kap6OHOBI>IX KHCJIOT:

(@]
+ HCI —>)J\ +  NaCl
R OH

IV: benku - BBICOKOMOJEKYJISPHbIE OPraHUUECKHUE BEILIECTBA, COCTOALIME M3 albda-
AMUHOKHCIIOT, COEJUHEHHBIX B LIEIOYKY NENTUIHON CBA3BIO.
O

R ONa

H,N
OH

AMMHOYKCYCHasi KUCTIOTa
(Curmn)



OH

IlentunHas cBs3b

OO6opynoBanue: MpoOUPKH, MUIIETKH OJHOPA30BbIE, JICKTPHUECKAs TUTHTKA.

PeakTuBBI: YKCYCHBIN allbJIeru]l, HUTpAT cepedpa, aMMuavyHas BOJa YKCYCHasl KHCIIOTa,
BOJHBIM pacTBOp Kpaxmaja, CIIMPTOBOM pacTBOp HOJa, pacTBOP IMAPOKCHIA HATpHA,
pacTBop cyibdaTa MeIu.

Xon padoThl:
TabJ. 2.

Ne | Yro nenamu? Yro YpaBHeHHE peakuu BeiBogbI
Habmonanu?
1 | 1. KauecrBennas peaxuus | Beimagaer CH;COH+Ag,[NH;],0=Ag+ |B X0J1e
Ha aJIbACTHUIBI 0CagoK CaKIInuu Ha
o cep§6pa Ha +CH;COOH ETCHEG
B npobupky Hamniu 2 CTCHKaX IPOOUpPKH
Mt 1% pacTsopa IPOGHPKH. BHITIAJAET
HuTpara cepedpa AgNO 0CaIoK
3 U HEOOJIBIIIUMU cepelpa B BUIE
HNOpUUSAMHU A00aBUIH 3epKaja.
10% ammuaunyro Bogy
NH4O0H no noasoro
pacTBOpPEHUS
00pa3yrolerocs ocajika
okcuja cepedpa. K
MI0JIyYUEHHOMY PacTBOPY
npuian 1m.
YKCYCHOT'O aJIbJIeTH/1a
Harpenu conepxumoe,
Bpailas npooupKy
BOKPYT IJIAaMEHU
Harpesas He JIHO, a
CTEHKH.
2 | 2. KauectBennas peakuus | PactBop B X0J1e
Ha KpaxMaJl OKpaIlIMBacTC peakuuu
B Bommsii pacteop | B CUHHU Kpaxmana ¢
Kpaxmana no6aswm | IBCT. HoZIoM
CIIMPTOBOM pacTBop obpasyeres
foa. KOMILIEKC

CHUHETO IIBCTA.




3. KauecTBeHHas peakiys 2CH;COONa+H,SO4 = B xone

Ha YKCYCHYIO KHCJIOTY. TosBsieTcs 2CH;3;COOH+Na,SO4 peakmnn

K maTpueBoii comu peskuii _samax giﬁo;ggicﬂoﬁ

YKCYCHOH yKeycHon KHCIIOTHI.

KHCIIOThI(aleTat HaTpusi), | KUCIIOTHL Beigensercs

nob0aBuIn neTyJas

KOHIICHTPUPOBAHHYIO yKCyCHast

CEpPHYIO KHCIIOTY. KHCJIOTA.
IlosBasieTcs
pe3Kui
pasapakaroIiu
# 3amax.

4. buypertoBa peakuus HoN B xozie

(KauecTBeHHas peakius PacTROp o peakiuu

s ompammerss |/, | Ao

K 1 M uccnemyemoro B (rONeTOBbII IPUCYTCTBUU

pacTBopa Oenka HonuBaroT | UBET. o} MI; HHy pacTBop

1 ma 10 % N OKpAIIUBACTCS

pacTBoOpa r'UIPOKCHIA 2 B (HUONIETOBBIIH

Hatpusa (NaOH) u 2-3

kama 1 % e | T

pacTBopa cyibbara

e (CuSO,). \

"ML

OO0mmii BBIBO/A: B JaHHOW J1a0OpaTOpHOM paboTe Mbl HAYYMJIUCh Ka4eCTBEHHO OIPENENIUTh
Pa3IUYHbIE TUITBI OPraHUYECKUX COEIMHEHUN C MIOMOIIBI0 KaUeCTBEHHBIX PEaKIINUM.
Bonpocs! u 3axanus:

1. HapucyiitTe nepBUUHY10, BTOPUYHYIO, TPETUUHYIO CTPYKTPbI OenKa.

2. Yro Takoe OmypeToBa peaxius?

3. B uéMm oTiauuMe KETOHOB OT aJIbIETUIOB.

2. [IpakTHyeckue 3aJaHUSI Ha COCTABJICHNE KaU€CTBEHHBIX PEAKINI 0OHApYKEHUs
OpPraHUYECKUX COECAUHEHUN

1.YcraHoBUTE COOTBETCTBUE MEXKY PEATHPYIOIIMMHU BELIECTBAMU U TPU3HAKOM
MPOTEKAIOIIEH MEXTy HUMHU PEaKINK: K KaX/10H Mo3ulny, 0003Ha4eHHOM OyKBOMi, moxdepure
COOTBETCTBYIOUIYIO MO3UILINIO, 0003HAUEHHYIO LU (POI.

D

Pearupytomue BemecTa [Tpusnak peakuu

1) mosiBneHue (HhroIeTOBOrO OKPAIINBAHUS
2) oOpa3oBaHue IPKO-CHHETO PacTBOpa

3) oOpa3oBaHue OeIoro ocaaka

4) BbiienieHNe OECIBETHOTO ra3a

5) obpazoBaHMEe KUPIUYHO-KPACHOTO OCAJIKA

A) 3TUIEHITIMKOJIb U HATPUI

b) 6enzanpaerun u rugpokcua menu (11)
B) 6ytuH-1 n aMmMuauHbIi pacTBOp OKcHUIa
cepebpa

') stunenrnukons u ruapokcun meau (1)

2)



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)

Pearupyromue Bemecrsa IIpusHak peakuuu

A) stunenraukois U Cu(OH), 1) obecriBeunBaHue pacTBOpa

B) nenten-2 u KMnO,4 (H") 2) pacTBOpEHHE OCajIKa ¢ 00pa3oBaHUEM
B) stanans u Cu(OH), CHHET0 pacTBopa

') nmponieH u Bry(zoam) 3) oOpa3zoBanme OEIOTO OCcaIKa

4) BBIZICTICHUE Ta3a
5) oOpa3oBaHue KUPIUIHO-KPACHOTO OCAJIKA

3)
Pearupyroniue Bemiectsa [Ipusnak peaxkuu
A) ykcycHasi KuciioTa u Zn 1) pacTBOpeHHE KENTOTO OCaIKa
b) xnopua metrmiiammonust u AgNOs(p-p) 2) BBIZIETICHUE OECIIBETHOTO Ta3a
B) nponanogas kucnota (p-p) 1 KOH(p-p) 3) pacTBOpeHHE OCaJKa U MOSBJICHUE CUHEN
I') 6yrannuon-1,2 u Cu(OH), OKpacKH pacTBOpa

4) BUauMble IPU3HAKU PEAKLIMU OTCYTCTBYIOT
5) obpazoBaHue 6€I0TO OCcaIKa

ITaJI0OH OTBETA:

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

2. B HemoanucaHHBIX TPOOUPKAX HAXOMASTCA: alleTallbJIer ]I, TeKCaH, BOJHbIE PACTBOPHI
TIIIOKO3BI U copOuTa. Kak ¢ ToMOIIBI0 0JJTHOTO peakTUBa pacIio3HaTh STH BenlecTBa?
JTaJIOH 0TBeTa: amMmMmHauHbIil pactBop [Ag(NH;3),]JOH

Pa3nen 8
Xumus B ObITY U IPOU3BO/ICTBEHHOI 1eATETbHOCTH YeI0BeKa
Keiic (¢ yuerom Oynymieit mpodeccuoHaIbHON AEATENIbHOCTH) Ha aHATN3 UH(OpMaIu o
IPOM3BOJICTBEHHO JIEATEILHOCTH YeNlOBEKa, CBA3aHHOMU C epepaboTKON U MOTydYeHHEM
BEIIIECTB, a TAKXKE C IKOJIOTUYECKOH 0€30IacHOCTHIO.

Pa3nen 9.1. UcciienoBanne 1 XuMH4YecKMii aHAJIN3 00beKTOB Onocgepbl
Tema 9.1.1. OcHOBBI J1200PATOPHON MPAKTHKHU B NPO(eCCHOHATBHBIX J1A00paTOPUAX

1. JlTabopaTopHas pa6ota «OCHOBBI TAOOPATOPHON MTPAKTUKK.

2. TunoBble pacyeThl 0 TEMATHKE IKCIIEPUMEHTA.

3. 3ajaun Ha BBIUYMCIICHUE CPETHETO 3HAYCHHSI SKCTIEPUMEHTAIBHBIX JAaHHBIX, TOTPEIIHOCTH.

4. TlpencraBieHre pe3ysbTaTOB APKCIEPUMEHTa B pasnudyHod (opme (Tabmnuia, rpaduk, OTYeT,
JOKJIaJl, IPe3CHTAIlH).




Tema 9.1.2. XumMuuyecKuil aHAJIHU3 TPOO BOABI
1. Tect «CBoICTBa U COCTAB BOBI».
1. Camoe pacrpocTpaHEHHOE BEILIECTBO HA 3eMIIE:
a) TIeCoK
0) rMHa
B) BOJIa
T') KUCIIOPOJI
2. ®opmysa BOJIBI:
a) NO
6) H,O
B) H203
I‘) H02
3. MossipHast Macca 0JTHOM MOJIEKYJIbI BOABIL:
a) 18
0) 18 r/mMmoB
B) I8
r) 32
4. XuMunyeckas CBsI3b B MOJIEKYJIE BOJIbI:
a) MOHHAas
0) KOBaJICHTHAsI MOJISIpHAs
B) KOBQJIEHTHAs! HEMOJISIPHAs
') BOJIOPOIHAS
5. TemnepaTypa KUIIEHUS BOJIBI:
a)0°C
6) 4 °C
B) 100 °C
r) 200 °C
6. KakoBbl OCHOBHBIE CBOMCTBA Y BOJIBI:
a) MPO3pPavyHOCTh, COJIEHOCTh
0) HEMOCTOSHCTBO (POPMBI, TEKYUECTb;
B) OECIIBETHOCTh; MYTHOCTb.
7. YTo MpoucxXoauT ¢ BOJAOW Ipu TeMueparype Huxe 0°C?
a) 3aKUIaeT
0) ocTaercs B )KUIKOM COCTOSIHUU
B) 3aMep3aeT
8. UTo mpoucxoauT ¢ BOAOH IIpU 3aMep3aHun?
a) pacurupsieTcs
0) coxuMaeTcs
B) octaercs 0e3 M3MECHCHHIMA
9. Ilo xakoil mpu4MHE JIe] HE TOHET?
a) TOHKUH
0) nerde BObI
B) MPO3payuHbIii
T') KpacCUBBI
10. Conepsxanue BOgOpoO/1a B BOJIE:
a) 89%



0) 2%
B) 11%
r) 20%
11. B mpouecce B3aMMOJEHCTBUS ABYX BELIECTB OOpa30BAIUCH T'MJIPOKCHJ Kalus U
Boziopo. Kakue BeliecTBa BCTYNUIIN B pEakinio?
a) KaJui 1 BOJa;
0) OKCH]T KaJIus U BOJIA;
B) KaJMi U COJIsHAsl KUCIIOTA;
') OKCUJ KaJIUs U COJISTHAsI KUCIIOTA.
12. BeiOepure BeliecTBa, ¢ KOTOPHIMH BCTYIAET B PEAKIMIO BOAA:
a) SO3
0) Cu
B) Na
r)C
1) Si0;
e) CuO

ITaJI0OH OTBETA:

1 2 3 11 12

IS
9}
(o))
3
o]
O
—_
el

B 0 §) §) B §) B a §) B a aB

2. 3ananue «XUMHUYECKUI COCTaB BObI, THUI BOJbI U CHOCOOBI €€ HMPUMEHEHUs» (C
UCIOJIb30BAaHUEM HOPMATHBHBIX JOKYMEHTOB).

1. Boga nentpain3oBaHHOHN cUCTEMbI BOJOCHA0KEHNS UMEET CIICAYIOIINE TIOKAa3aTeNn:
IpUBKYC - 2,5 Oama;
MYTHOCTb - 1,7 mMr/m;
3anax - 3 Oama.
JlaliTe THTHEHNYECKYIO OLIEHKY OPTraHOJIENTHYECKUM CBOMCTBAM BOJIbI

JdrayioH  orBera: OpraHoIeNTUYECKUE  CBOMCTBA BOABI HE  COOTBETCTBYIOT
TUTHEHNYECKUM HOpMaM

2. Bona u3 apTe3MaHcKoi CKBa)KMHBI UMEET CIIEAYIOIINE MTOKa3aTeIu:
cyxoii octatok - 1100 mr/m;
XJopuel - 250 Mr/m;
cynbgatsl - 420 mr/m;
¢Top - 1,3 mr/i;
HUTPATHI - 13 Mmr/i;
xkene3o - 0,3 mr/im;
XKECTKOCTb - 7,8 MMOJIB/II.
JlaiiTe TUTHEHUYECKYIO OIIEHKY XUMUYECKOMY COCTaBY BOJIbI
ITaJ0H 0TBeTa: XUMHUUECKUE CBOICTBA BOJIbI HE COOTBETCTBYIOT TMTMEHUYECKUM
HOpMaM

3. Bona u3 BOAONPOBOIHON CETH UMEET CIEIYIONINE MTOKA3aTEeIH:
obmee MukpooHOoe uuncio - 50 B 1 mur;
3amax - 2 6anna;




OCTaTOYHBIN XJ0p - 0,4 mr/mI.
JlaliTe 3aKII0YeHNEe O BO3MOXKHOCTH HCIIOJIb30BaHUS BOJIBI IS MUTHEBBIX IICTICH.
JTaj0H oTBeTa: Bo/ly MOKHO UCIIOJIB30BATh JJIsI MUTHEBBIX 1EJICH

4. Bona neHTpalin30BaHHOTO BOJIOCHAOKEHUS IMEET:
obmiee MUKpOOHOE urcio - 86 B 1 Mt
OCTaTOYHBIN XJ0p - 0,1 mr/m.
JlaiiTe rUTHeHNYecKyI0 OLEHKY BOJIbI B SMTUAEMHOIOTMY€CKOM OTHOIICHUN
Jdrajion oTBeTa: Bojga B 3NMAEMUONIOIMYECKOM OTHOLIEHMH HE COOTBETCTBYET
TUTHEHUYECKUM HOpMaM

3. [IpaKkTHKO-OpPHEHTHPOBAHHbIE TEOPETHYECKHUE 32IaHNUSI HA COCTAB BOJBI M CIIOCOOBI
BBIPQXCHHSI KOHIICHTPAIMA, M TEpecueT KOHIIGHTpamuid (C HCIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).
3amanue 1. KonTposp kauecTBa MUTHEBOM BOJIBI

9TaJIOH OTBETA:

KoHTpoib kauecTBa BOABI MPOBOIUTCS HAYMHAS C HCTOYHUKA BOJIOCHAOKEHUS, 3aT€M Ha
BOJIOTIPOBOIHBIX COOPYKEHUSIX W 3aKaHYMBACTCSl TOYKAMHU BOJIOpa30opa T.€. BOAOIPOBOIHBIMU
KpaHaMH XOJIOJHOH W TOpsdYei BOJOW B KHIBIX JOMax, Kade, OONbHUIAX, NCTCKUX Caaax,
IIKOJIaX U T.J.

[TuTheBas Boja, moTyyaeMasi HaCeJICHUEM JIOJDKHA!

. UMETh OJaronpUsITHBIE OPraHOJIENTHYECKHE CBONCTBA
. OBITH OE3BPEIIHON 110 XUMUIECKOMY COCTaBY

. OBITH 6€30MAaCHO 10 MUKPOOHOJIOTHIECKOMY COCTaBy
. HE COAEpKaTh PaJUOAaKTUBHbBIX BEILECTB.

3ananue 2. Kak OolleHHBAIOTCS OPraHOIeNTHYECKUE CBOMCTBA BOIBI

JTaJI0H OTBeTAa:

OpFaHOHGHTquCKHC CBOMCTBaA BOABI OICHUBAIOTCA 110 HAJIMYUIO B BOJIC BKYCa
(mpuBKYyca), 11BeTa, 3amaxa u CTeTeHU MPO3PAYHOCTH WU MYTHOCTH.

4. JlabopaTopHas padoTa Ha BEIOOD:
— OuncTKa BOABI OT 3arpsi3HEHU;
— Omnpenenenve pH Bobl U ee KUCIOTHOCTH;
— Omnpenenenure )KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHUS

Tema 9.1.3. XuMuueckuii KOHTPOJIb Ka4ecTBA NPOJAYKTOB NUTAHUA
1. Tecr «Oprannueckre 1 HEOPraHUYECKUE BEIIECTBA, BXOSIINE B COCTAB MPOIYKTOB
MUTAHUS.

1. Butamun «B2» OTCyTCTBYET B IPOAYKTaX:
A. Monoke
b. s610Kax
B. xedupe
I'. ceipe
2. IIneBsIM HCTOYHUKOM BUTaMHHA «B6y sIBIsEeTCS:
A. ppiba
b. msaco
B. neuensn
I'. moacoaHeYHOE MacCIO



3. Cyro4Has ToTpeOHOCTh 3JJOPOBOTO YEJIOBEKA B )KUIAKOCTH COCTABIISACT (B JIUTPAX):

4. Jlns mpodUIAKTUKH TUMOBUTAMHHO30B B 3WMHE-BECEHHUN TMEPHOJ] MPOBOIST

HCKYCCTBCHHYIO BUTAMUHU3AIUIO HAIIUTKOB YalllC BUTAMHUHOM:

A.
b.
B.
.1

A.

. keup
. ppiOa
. TBOpPOT

= W ot

=W T > HEA®T O 2w >

= W T > =W T >

- W e >

A.

A
B
C

5. OCHOBHBIMH UCTOYHHUKAMU KajJblMsa B IIMTaHUHN YCJIOBCKA ABIAIOTCA:
MOJIOKO

6. OCHOBHBIMH UCTOYHHUKAMH BUTaMuHa P sBasgrorcs:

. YepHas CMOpOJINHA
. MsICO

. IUTPYCOBBIC

. OaHaHBI

7. OCHOBHBIM HCTOYHHMKOM BUTaMHHA A - PETHUHOJIA ABJIACTCA:

. pBIOHI KUp

. MacJIO CJIIMBOYHOE

. Anna

. MOPKOBb

. TIepel CJIaIKUI KpacHBIH

8. IlpoayKThlI sIBIISIFOIIMECS HCTOYHUKOM BuTamuHa C:

. YepHasi CMOpOJIMHA, IIUTPYCOBbIE
. TIIIEHUYHBIA XJIe0
. IEYEHD

. Kpynsl

9. I[IpoaykTsl, OOTaTHIEC YTIIEBOIAMU:

. CBIp M CMETaHa

. MOPKOBb U THIKBa
. MSICO Ml OpEXH

. TpUOBI U pacoib

10. Kakue Bemectsa HE Bxogar B coctaB mumu?

. BATAMHMHBI
. Oenku

. dKCIITKAN

. YTJICBOIBI

11. Kakue BemiecTBa Npuaar0T CIAAKAN BKYC TPOAYKTaM?

. Oenkun

. YKHPBI

. YIJIEBOJIBI
. BATAMHMHBI

12. OcHOBHBIE TTHIIEBLIE BELIECTBA — 3TO
6GJ'IKI/I, MI/IKpO3J'IeMeHTI)I, BUTAMWHBI



b. 6enku, xupbI, OBOITH
B. 6enxu, *KUpHI, yriieBObI
I". pei0a, PppyKTHI U OBOIIM
13. Kakoe 3HaueHue AJig OpraHu3mMa UMeeT kele30?
A. yyacTtByeT B 00pa3oBaHUM KOCTHOM TKaHH;
b. HeoOX0 MO ISt e TENILHOCTH HEPBHOM CUCTEMBI;
B. yuactByeTt B 00pa3zoBaHUU reMOrjio0uHa KPOBU;
I'. yaacTByeT B peryaupoBaHUU BOJHOTO OasiaHca.
14. Kakue mpotyKThl 60raThl KaJbluem?
A. MOJIOYHBIE
b. macHble
B. x1e600ynounbie

ITAJIOH OTBETOB:

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

b B B B A B i A b B B B B A

2. [IpakTHKO-OPHEHTHPOBAHHDIE 3aJaHUSI 10 KYJIHHAPHON TeMaTHKe.

1. UToOBl MPUTOTOBUTH MOJOYHBIA KOKTEWIb, B MUKCEP MOJOKMWIA 250 I MOPOKEHOTO
wKupHOCTHIO 10% 1 nobaBunu 350 T MosIOKa KUPHOCTHIO 6%. OnpeaenuTs TPOIEHT KUPHOCTH B
IIOJIy4YEHHOM KOKTEHIIE.

9TaJI0H oTBeTa: 7,67%

2. benszoar HaTpusi — HaTpueBas COJb OCH30WHOW KHCIOTHI — HCIIONIB3YeTCS Kak
KOHCEpBAaHT B IIPOM3BOJCTBE TIa3UPOBAaHHBIX HamuTKOB. Ormpenenure wmaccy OeH30iHOMN
KHUCIIOThI, KoTopas npopearupyer ¢ 100 rpammamu 10%-ro pactBopa I'MIpoKcHAa HATpPUS C
oOpaszoBaHHeM O€H30aTa HATPHUS.

Iranon orBera: 30,51

3. Ilpu BeIeuKe HM3AEIUN M3 TECTa NMUTHEBYIO CONY «racsiT» ykcycoMm. Paccuwuraiire,
Kakasg Macca 9%-HOro pacTtBopa yKCYCHOM KHCIOTBI MOTpeOyeTcst Al «TrallleHHs» TUTbeBOH
coanl Maccor 10 r.

JTaJIoH oTBeTa: 79T

4. B npOMBIIIIIEHHOCTH MIPU CIUPTOBOM OpokeHHH 360 KT TIIOKO3BI MOTYYaroT MHUIIEBOM
STUJIOBBIN criupT. Paccunraiite Maccy oOpasyroierocs: mpoayKTa.
JTas0H oTBeTa: 184Kr

5. B BUHOAENIMM MCTIONB3YETCSl CIIUPTOBOE OposkeHHE Tioko3bl. CKOJIBKO 3TaHona (B T)
MOJIYYUTCS, €CJIM Ha peaklnio 3arpaueHo 360 T riIroKo3bl, a BEIXOJ NpoaykTa coctaBisieT 80%.

9Tanon orBera: 1472

6. AHaHACOBYIO OCCEHIMIO TIONY4YaroT U3 d(upa, COAEPKaIIEro OIHOOCHOBHYIO
KapOOHOBYIO KHCJIOTY, Ha HehTpanuzamuio 0,37 T koropoit Tpedyercs 10r 2%-Horo pactBopa
ruapokcuaa Hatpus. Onpenenure Gopmyny KapOOHOBOW KUCTOTHI.

9rtagon orBera: C;H;COOH

7. I[loueMy pacTHTENbHBIE Macia IJIABHBIM 00Pa30M HCIIONB3YIOTCS ISl IPUTOTOBJICHHUS
XOJIOJHBIX 3aKyCOK (CajaToB, BHHETPETOB, OBOIIIHON UKPHI)?

JTaJIoH 0TBeTa: B perentypy MHOTHX XOJIOAHBIX OO BXOJUT PACTUTEIHHOE MACIIO

Takue Omro/1a ABJISIFOTCS KICTOYHUKOM HEIPEACIbHBIX )KHPHBIX KUCI0T. [Ipu aToM ocoboe
3HaUEHUE UMEET TO 0OCTOSATENHCTBO, YTO PACTUTEILHOE MACIO B ATOM Clly4ae He MOJIBepraercs
TETJIOBOM 00paboTKe U HE TEPSET CBOK OMOJIOTHYECKYI0 aKTUBHOCTb.




8. [l obkapuBaHus pHIOBI IPUMEHSIOT MOICOTHEUYHOE MM OJIMBKOBOE Macio. [louemy
JUI ATOH LIE€H HE UCIIOJIB3YIOT TBEP/IbIE )KUBOTHBIE KUPHI?

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

KOTOPbIE MTPUJIAIOT )KUPAaM CBOMCTBO TYTOIUIABKOCTH.

9. I[IprunHa MPOTOPKIOCTH CIMBOYHOIO Maciia - MOSBICHHE B HEM CBOOOIHOM MacsTHON
U JpYyruX HU3KOMOJIEKYJSPHBIX KHCIOT. Il yCTpaHEHUs MPOTrOpKIOCTH Macjlo MPOMBIBAIOT
pacTBOpoM MNUTHEBOM conbl. CocTaBbTE€ YpaBHEHHME IPOMCXOMALIEH IpU 3TOM pEakUuu U
00BSICHUTE IPUUNHY YCTPaHEHHs TOPHKOTO BKYycCa.

JTAJIOH OTBeTA:

CH,—0O—CO—R CH,—OH
‘ +H* ‘ /O
CH;~—0—CO—R +3H,0 CH,——OH + R—C
| \ OH
CH,—O0—CO0—R CH, — OH

WMp (TpUrnuLepya) rAULEPIH KapboHoBasa KUcnaTa

C3H7COOH + NaHC03 - C3H7COONa + C02 + HQO

10. Ilpu Bapke kucenedl u3 (PpPyKTOB MPOUCXOMUT KUCIOTHBIM THUAPOIHM3 Kpaxmaia.
CocTaBbTe ypaBHEHHE STOU pEaKIUu.

Iranon orBera: (C¢H 9Os), + n H;O = n CsH 2,06

CrynenuaTslii (hepMEHTATUBHBIN TUAPOIIN3 KpaxMmaia:

Kpaxman = gexcTpuHbl — MajibTo3a — IJII0KO3a

11. Caxap - mpekpacHO€ CpeICTBO ISl OBICTPOTO BOCCTAHOBJICHUS CUJ. YXKE uepe3
nonyaca mocie npuéma B MUILY HAYMHAETCS IMOCTYIUIGHHE B KPOBb MPOAYKTOB THUIPOIH3A
caxapa. JlaliTe xumuueckoe Ha3BaHue caxapa. CocTaBbT€ YpaBHEHHME TMIpPOJIM3a U HA30BUTE
MPOJYKTHI PEaKIIHH.

Orayon orBera: Caxap. Caxaposa (cykpos3a, TpocTHHKOBBIN caxap) C12Hz2011, B ObITY
OpOCTO caxap, — JAWcaxapujl W3 TPYIIbl OJUIOCaXapujoB, COCTOSALIMI M3 JBYX
MOHOCAaXapHUIOB: O - TJIFOKO3bI U 3 - PPyKTO3HI.

CsH120117H20 = CsH1206+CsH1206

12. B npou3BOACTBE NMUBa U CHUPTA, a TAK)KE B XJIEOONEUEHUH HCIIOJIb3YETCsl 0coboe
cBOICTBO yrieBooB. Kakoe 310 cBoiicTBO? COCTaBbTE ypaBHEHUE MPOUCXOASAIIEN PEAKIIUH.

Jranon orBera: CriuproBoe opoxenue: CoH 05 — 2CH;—CH,—OH + 2CO,

13. Cosnenue orypuoB M KBallleHHE KamyCThl HEBO3MOXHO 0e€3 3TOro BHJa OpOXKEHUS.
HazoBute ero, coctaBbTe ypaBHEHHE MNPOUCXOJAIICH peakuuu. [laiiTe HazBaHWE MNPOIYKTaM
peaxkuu.

JTaJIoH oTBeTa: MojoyHOKuCcI0e OpoKeHne

CsH 1,06 — 2C3HcO5; + 2ATD
I'moko3a  MOJOYHAs KMCIIOTa

14. Ilouemy BapeHbe crallle caxapa, XOTsl U BApUTCs Ha caxape?

Iranon orBera: C;H»,01; = CsH 2,06 (rmroko3a)+ CsH 206 (ppykTO32)
Obpa3yromasics Gpykrosa B 1,5 pa3a ciamie caxapa

15. Ilouemy npoOUCXOIUT MOAHITHE TECTA MPU 100ABICHUU JAPOKKEI?

JtanoHn orBera: KieTku ApoxoKeH MPEeBpalaloT Kpaxmall TecTa B caxap, KOTOPBIM OHHU
MOTOM IepeBapuBaiOT. B Xoze 3Toro mpoiiecca BbIpaOaThIBAIOTCS ABYOKHCH YIilepoja Kak
IOPOAYKT OTXO0/a. DTOT ra3 BBIIENAETCS B TECTO, M 00pa3yeTcsi 00JIbIIOE KOJIMUECTBO MY3bIPHKOB,
YTO 3aCTaBJISIET TECTO MOJHUMATHCS.

3. JlabopaTopHas padora (Ha BEIOOD):
— OOHapy»keHue HUTPATOB B MPOIYKTaX MUTAHUS;
— HccenenoBanue NpoayKTOB MUTAHUS HA HAIWYHME YTJIEBOAOB (MyKa, TBOPOT, MOJIOKO, HOTYpT)



Ha HaJIM4YHE YTIIEBOIOB (Kpaxmall, TJIF0K03a, caxapo3a).

Tema 9.1.4. Xumu4eckuii aHAJIHU3 NPOO MOYBBI
1. Tecr o Teme «XUMHYECKHI COCTaB HEOPTaHMYECKUX M OPTaHUYECKUX yI00pEHUI.

1. Yro siBisieTcs ChIpbeM AJIs IPOU3BOJICTBA a30THBIX y100peHUit?

A) anaTuThl

b) nzBecTHsK

B) npupoanslii ra3
I') kayuyx

2. YUto sBiIsIETCS CHIPHEM TSI POM3BOIcTBA (PoCchOPHBIX yIoOpeHHit?

A) U3BECTHSIK

b) xene3nas pyna
B) ned1p

I') amatuThl

3. Kakue 13 MuUHepanbHbBIX yIOOpEHUH ABISIOTCS TPYAHOPACTBOPUMBIMH B Bojie?

A) a30THBIE
b) xanuiinpie
B) docthopusie
I') KoMIUIeKCHBIE
4. K xanuiHbIM yI0OpEHUSIM OTHOCSITCAL. ..
A) XJIOPUCTBINA KaJIHA
b) cynbdar xanus
B) cynepkanmii

5. K docdopHbIM ynoOpeHUusM OTHOCSTCS. ..

A) cyniepdocdar
b) cynsdat dpochopa
B) ammodoc

6. B kakoifi W3 map NpeacTaBiIEHbl yn0OpeHus,

MaKCHUMaJIbHOE COfIepKaHue a3ora?
A) NH4CI, NH4NO;

B) NH4N03, NaN03

B) (NH4)2SO4, CO(NH2),

F) NaN03, CO(NHz)z

COoACpKalIue MHUHUMAJIIBHOC U

7. YkaxxuTe KanuitHoe y100peHre ¢ HanOOIbIIUM CO/IepKaHUEM KalHs

A) KNO;

B) K»804

B) KCI

I') KCI*NaCl

8. Kakoe u3 nepeuncieHHbIX y100peHui SBisieTcst PU3N0I0OrMUECKH 1IETOYHBIM?

A). NH,NO;
B) NaNO;

B) (NH4),SO,4
T) KCI

9. Kakoe 13 nepeynciaeHHbIX YA00peHHid sBsieTcs: GU3NOIOTHIECKU KUCITIBIM?

A) Ca(N 03)2
B) NH4NO;
B) NH,CI
I') KNO;

10. Ykaxure, Kakoe U3 NPUBEJACHHBIX YA0OPEHH SBISETCS aMUIHBIM?

A)NH;



b) NH4NO3
B) NH4CO;
I') (NH4),CO
11. ITousa ¢ pH KCl 5.75 umeer creneHb KUCIOTHOCTH ...
A) cunbHOKHUCTAs
b) cpennexkucnas
B) cnabokucnas
I') 6nm3kas kK HEUTpaTbHOU
J1) HeliTpanbHas

ITaJIOH 0TBETA:

1 2 3 4 5 11

(o)
|
o2e]
O
—_
()

B r B Ab A r B b B I B

2. 3a}1a}me «B3auMoCBs3b COCTaBa IIOYBbI, TUII IIOYBBI 1 €€ HA3HAYCHU ).

3. JlabopaTopHas padoTa (Ha BbIOOD):
— ObHapykeHue HeOpraHu4eckux MmpuMecel B mpodax MouBkI;
— Omnpenenenve pH BogHON BBITSXKKH [TOYBBI, €€ KHCIIOTHOCTH U IETOYHOCTH.

Tema 9.1.5. UcciienoBanne 00beKkToB OHOC(hepbI

Y4eOHO-HCcCIe10BaTeNbCKI TPOSKT B 00JI1aCTH MCCIIE0BAHUS 00BEKTOB Ornochepsl.
Bo3moxHbIE TEMBI IPOEKTOB:

1. UccnenoBanue cocTaBa MUHEPAJIIbHOM BOJIbI U PEKOMEHIALIUU 110 €€ MCII0JIb30BaHMIO.

2. UccnenoBanue pa3pyLIaroIiero AeHCTBHs MPUPOTHON BOJIbI HA CTPOUTEIbHBIC MAaTEPUAIIBI.

3. CocraBneHue NpOEKTa  IIBETHUKA/oropoja/caja B  3aBUCHUMOCTH  OT  COCTaBa
IIPOAHAIIM3UPOBAHHBIX TOYB.

4. CocraBneHue cOaaHCUPOBAHHOTO MEHIO Ha JIeHb (HEAENI0) B 3aBUCHUMOCTH OT COJEpKaHUs
XUMHYECKHX MAaKpO U MUKPOIJIEMEHTOB B IPOAYKTAX MUTAHHUS.

5. UccnenoBanue kauecTBa MATHEBOW BOJIBI.

6. UccnenoBanue npo6 BOIONPOBOIHOM BOIbI HA IPEMET YCTPAaHEHUS )KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTU BOJIbI B CETbCKOXO03CTBEHHOM €SI TEIbHOCTH

8. OuncTka BO/bI OT 3arps3HEHUM

9. Onpenenenne pH Boasl 1 €€ KUCIOTHOCTH

10. Onpenenenue keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUs

11. O6HapyxeHHe HUTPATOB B MPOYKTAX MUTAHUA

12. UccnenoBanue npoyKTOB MUTAHKS HAa HAJIUM4YME YIIIEBOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJIM4yHe yIJIeBOA0B (Kpaxmal, INII0K03a, caxapo3a)

13. OOHapyx’eHHe HEOpraHUYECKUX IpUMecel B IpoOax MOUBbI

14. Onpenenenue pH BoAHON BBITSKKH [TOYBBI, €€ KMCJIOTHOCTH U LIEIOYHOCTH

15. Tlorenuienre kIuMaTa U BEICBOOOKIEHHE Ta30BbIX THIPATOB CO THA OKEaHa.

16. Bynymue marepuaisl s aBUa-, MAIIMHO- U IPUOOPOCTPOCHHUSL.

17. HoBble MaTepHaibl 15l COJTHEUHBIX OaTapeil.

18. JlekapcTBa Ha OCHOBE PaCTUTEIBHBIX MPENAPATOB

19. KoHTponp kauecTBa TEXHUYECKOW BOJABI PAa3HBIX BHJIOB B COOTBETCTBUM C METOJIMKAMH IO
I'OCT.

20. Co3naHue 1€KOPaTUBHOM IITYKaTypKH.

21. IIurMeHTHI B N3SIUAX 13 CTEKJIA.




22. OrneHKa COCTOSHUS BO3/ayXa padoueil 30HBI crenuaiucta (TEeXHOJIO0ra, CTPOUTENS U T.II., C
ydgeToM o0yiacTd TNpodeCCHOHATBHOW NIEITEIbHOCTH) B COOTBETCTBHM C HOPMATUBHBIMH
JIOKyMEHTaMu

23. XJ10p B *KHU3HU YEJIOBEKA

24 Vox B KU3HH yeIoBeKa

25. BogopogoMoOuiu — mar B Oyayiee



KPUTEPUU OLHEHKH

3.1. Kputepuu oueHKH YMEHH i BbINOJHEHUSI HPAKMUYUECKUX padom:

Kpurepuit OneHka B )KypHai
Bepnoe pemenue 51-100 % 3aUTEHO
[IpaBunbsHoe pewenue 0- 50 % HE3a4YTEHO

3.2. Kpurepuu oieHKH pPe3yJIbTaTOB MEeCMUPOBAHU:

Kpurepuit OneHka B )KypHai
He menee 90% npaBuiIbHBIX OTBETOB 5
70-89% npaBUIIbHBIX OTBETOB 4
50-69% npaBUIIbHBIX OTBETOB 3

3.3 Kpurepuu oieHKH 3HAHUN MIyTEM YCHHO020 U hpOHMATILHO20 Onpoca:

Onenka 5 (omauuno) BBICTABIAETCS CTYAEHTaM, OCBOMBILHMM BCE IIPEIyCMOTPEHHBIE
npodeccuoHanbHble U 001KMe KOMIETEHIIMH, OOHAPYKUBIIUM BCECTOPOHHEE, CUCTEMAaTHUECKOE U
riy0OKOe 3HaHWE Y4eOHO-TIPOTPaMMHOIO Marepuaia, YMEHHE CBOOOIHO BBHINONHATH 3a/aHUS,
MPEyCMOTPEHHBIE TPOrPaMMO, YCBOMBIIMN OCHOBHYKO M 3HAKOMBIA C JONOJHUTEIBHOU
TUTEPaTypoOil, PEeKOMEHJOBAHHON MPOrpaMMOil, MPOAEMOHCTPUPOBABIIUM YMEHUE MPUMEHSThH
TEOPETUYECKHE 3HAHUS JUISl PELICHUs] IPAKTUYECKUX 3a/1ad, YMEIOIIUM HaXOJAUTh HEOOXOJUMYIO
nH(pOpPMALIMI0O W HCMOJb30BaTh €€, a TaKKe YCBOHMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSTUHN
IVCLUUIUIMHBL, TPOSIBUBIIUM TBOPYECKHE CIOCOOHOCTH B TIOHUMAaHWU, W3JIOKEHUH U
HCIOJIb30BaHUU Y4EOHO-IIPOrPaMMHOTO MaTepHara.

Ouenka 4  (Xxopowio) BBICTABIACTCS  CTYJACHTaM, OBJIAJICBIIUM  OOIIMMH |
npodeccHoHaNbHBIME  KOMIETSHIMSIMH, TPOAEMOHCTPUPOBABIIUM XOpOIIee 3HAaHUE Y4eOHO-
IIPOrpaMMHOT0 MaTepualla, YCHEIIHO BBIMOIHSIOMIMM [IPEAYCMOTPEHHbBIE B IIPOrpaMMe 3a/1aHus,
YCBOUBILIUM OCHOBHYIO JUTEpPaTypy, PEKOMEHIOBAHHYIO B Iporpamme, a TakkKe IOKa3aBIIUM
CUCTEMAaTUYECKUN XapakTep 3HAHUW IO IUCLUIUIMHE, CIIOCOOHBIM K WX CAMOCTOATEIbHOMY
MOTIOJTHEHUIO W OOHOBJICHHIO B XOJ€ JalibHeimiei ydeOHoil paboThl U mpodeccHoHaIbHON
NeSITEIbHOCTH.

Onenka 3 (yooenemeopumenvHo) BHICTABISAETCA CTyJIEHTaM, OOHApY)XKMBIIUM 3HAHHUE
OCHOBHOTO y4€OHO-TIPOrPaMMHOTO MaTepuaia B o0beMe, HE0OX0IMMOM JIJisl TalibHEHIel yueOnl
U TpejcTosuied paboThl MO CHEHMAIBHOCTH, CHPABISIONIEMYCS C BBIIOJHEHHEM 3aJlaHHi,
MPEyCMOTPEHHBIX TMPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIUTEpPaTypOil, PEKOMEHIOBAaHHOW
MpOrpaMMoi, JTONyCTHUBIIMM MOTPEIIHOCTA B YCTHOM OTBETE€ W MPHU BBINOJHEHUU 33JlaHUM, HO
oOnanarolUM  HEOOXOIMMBIMM  3HAHHUAMMU JJII HUX  YCTPAHEHUS IMOJ  PYKOBOJCTBOM
npernojasatens. O0mue u npodeccuoHaibHble KOMIETEHIIUHN Y TAKMX CTYAEHTOB c(hOpMUPOBAHBI
1160 chOpMUPOBAHBI YACTUYHO M HAXOJATCS Ha CTaAuU (POpMHPOBAHUS, HO O] PYKOBOJACTBOM
npernoiaBaTens Oy1yT NOJTHOCTHIO CPOPMUPOBAHBI.

Ouenka 2 (neyooenemeopumenbro) BHICTaBIAETCSA CTyJeHTaM, OOHapYy>KUBIIUM MPOOEbI
B 3HAHUSX OCHOBHOTO Yy4Ye€OHO-IPOrPaMMHOTO MaTepuaia, JOMYCTUBIIUM MPUHIUIHAIBHBIE
OIIMOKKM B BBINOJHEHUM MPEJYCMOTPEHHBIX MPOrpaMMOil 3aJaHuii, eciau o0mue u
npodeccuoHaIbHbIE KOMIIETEHIIMU He c(hOPMUPOBaHbI, BUJIbI MPO(HECCHOHATBHON JesITeIbHOCTH
HE OCBOEHBI, €CJIM HE MOTYT MPOJOJIKUTh OOy4YEHHE WM NMPUCTYNUTh K MpodecCHOHaTbHON
NeSITeIbHOCTH 10 OKOHYaHWU TEXHHKyMa 0e3 JOMOJHMUTENbHBIX 3aHATUN 10 COOTBETCTBYIOLICH
JTUCIUIIINHE.

3.4 Kputepuu OlleHKH 3HAHUH MYyTeM RUCbLMEHHO20 ONPOCa:

OueHka 5 (omauynoe) BHICTaBISETCS CTYAEHTAM, OCBOUBIIMM BCE IMPEIyCMOTPEHHBIE
pod)eCCHOHANIbHBIC W O0IIHEe KOMIETSHITNH, OOHAPYKUBITUM BCECTOPOHHEE, CUCTEMATHIECKOE
U NIyOOKOe 3HaHHe y4eOHO-MIPOrpaMMHOTO MaTepuasna, yMeHHe CBOOOIHO BHITIONHSATH 3a/1aHUs,
MPEIyCMOTPEHHBIE TPOTPAMMOM, YCBOMBIIMKA OCHOBHYKO M 3HAKOMBIA C JIOMOJHHUTEIBHON



JUTEPATYpPOU, PEKOMEHIOBAHHONW IPOrPAMMOMU, MPOAEMOHCTPUPOBABIIUM YMEHHUE IPUMEHSATH
TEOPETUYECKHE 3HAHUS Ul PEILCHHs] MPAKTUUECKUX 3a/1a4, YMEIOIUM HaX0IUTh HEOOXOJUMYIO
UHPOPMALIMIO M HCIONB30BaTh €€, a TaKXKe YCBOMBIIUM B3aMMOCBS3b OCHOBHBIX IOHSATHNA
JUCLUIUIMHBL, IPOSBUBLUIMM TBOPYECKHE CIIOCOOHOCTH B IOHMMAaHUM, MW3JIOKEHUM U
UCIIOJIb30BaHUH YUE€OHO-TIPOrPaMMHOI0 MaTepHaa.

Ounenka 4 (xopowto) BBICTABISACTCA  CTYJAEHTaM, OBJAACBIIMM  OOIMUMH |
npoeCCHOHATBLHBIMI KOMIIETCHIIMSMH, MPOJAEMOHCTPUPOBABIIMM XOpoOIllee 3HaHUE y4eOHO-
IPOrpaMMHOI0 MaTepuaa, yCHelHO BHIIOIHIIOIUM IPeAYCMOTPEHHbIE B IPOrpaMMe 3aJaHus,
YCBOMBILHMM OCHOBHYIO JMTEpATypy, PEKOMEHJIOBaHHYIO B IpOrpaMMe, a TAaKXKe IO0Ka3aBIIUM
CHUCTEMaTHUYECKUI XapakTep 3HaHUH MO JUCLHUIUIMHE, CIIOCOOHBIM K HX CaMOCTOSATEIBbHOMY
MOTIOJTHEHUIO M OOHOBJICHHIO B XOJ€ JalibHEHIIel y4eOHOl paboThl M mpodeccHoHATBHON
NESITEbHOCTH.

Onenka 3 (yooenemeopumensvno) BBHICTABISETCA CTYACHTaM, OOHAPYXHUBIIMM 3HAHHE
OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 Marepuaja B oObeMe, HEOoOXOAMMOM [yl JasibHeHIen
yu4eObl U IpeACTOosIIEH pabOThI IO CHEUATIBHOCTH, CIIPABJIAIOIIEMYCSI C BHIIIOJHEHUEM 3aJaHUM,
IPEIYCMOTPEHHBIX HPOrpaMMOM, 3HAKOMBIM C OCHOBHOW JIUTEpaTypoil, peKOMEHIOBaHHOM
IPOrpaMMOM, TOIMYCTUBLIMM MOTPEIIHOCTH B YCTHOM OTBETE U IPHU BHIIOJHEHUM 3aJaHUM, HO
oOnajgaroliuM  HEOOXOAMMBIMM  3HAHMSAMU JUISI HUX YCTPAHEHHMS TOJ PYKOBOJICTBOM
npernogaBarenss. OOmme wu  npodeccHOHANBHBIE KOMIIETEHIIMM Y TaKUX  CTYJCHTOB
chopmupoBaHbl MO0 CHOPMUPOBAHBl YACTUYHO M HAXOIATCA Ha cTaguu (POPMHUPOBAHMS, HO
0] pyKOBOJICTBOM TIperoiaBaTessi OyayT MOJTHOCTHIO CPOPMHUPOBAHBI.

Onenka 2 (neydosnemeopumenvno) BbBICTABISCTCA CTYICHTaM, OOHApPYKUBIIUM
npoOensl B 3HAHUSAX OCHOBHOTO  y4eOHO-IPOTPaMMHOIO — Marepuajia, JOMyCTHBIINM
OPUHIUINMATIbHBIE OIIMOKM B BBIIOJHEHUU INPEIyCMOTPEHHBIX IPOrpaMMON 3afaHui, eciu
obmue u npodeccHOHANbHbIE KOMIIETCHIMUM HE C(HOPMHUPOBAHBI, BUABI MPOGECCHOHATHLHON
NeSITeIbHOCTH HE OCBOEHBI, €CIM HE MOTYT MpPOAOJDKUTh OOydyeHHe WIM TNPUCTYNHUTh K
po(heCcCHOHANIBHOM 1€ATENbHOCTH 10 OKOHYAHUN TEXHUKyMa 0€3 T0NOJHUTENbHbIX 3aHATUH 110
COOTBETCTBYIOLICH JUCLUIUIMHE.

3.5 Kpurepuu onieHMBaHusA J1a00pPaTOPHBIX padoT

Onenka «5» craBUTCS, €CIIM Y4YalllMMHCS BBINOJHSET pPabOTy B IOJHOM oOOBEME C
coONo/IeHeM HEOOXOAMMOW  TOCTIEeIOBATEIFHOCTH TPOBEACHUSI OIBITOB M W3MEPEHHUH;
CaMOCTOSITEIFHO W pPAalMOHAJIBHO MOHTHPYET HEOOX0IuMoe OOOpYJOBaHUE, BCE OIBITHI
IIPOBOJUT B YCJIOBUSAX M PEXKHMMax, 00ECIEUNBAIONINX MOTyYSHHE MPABHIBHBIX PE3yJIbTaTOB U
BBIBOJIOB; COOMIOAaeT TpeOoBaHMs MpaBMJl O€30MACHOCTH TPyAa; B OTYETE€ NPABWIBHO U
AKKypaTHO BBITMIOJHSET BCE 3alHCH, TaONWIbI, PUCYHKH, YEPTEKU, TpadUKH, BBHIYUCICHUS;
MIPABUJIBHO BBIMIOJIHSAET aHAIINU3 MOTPEIIHOCTEH.

Onenka «4» CTaBUTCS, €CIU BBINOJHEHBI TPEOOBAaHUS K OLIEHKE «5» , HO ObUIO
JIOTTYIIIEHO JIBa - TPU HeJ04YeTa, He 0oyiee OHOM Herpy0oil OMMOKH U OJHOTO HETOYETA.

Ounenka «3» craBuTCs, ecau paboTa BBIIOJHEHAa HE TOJHOCTBIO, HO 00BeM
BBITTOJIHEHHON YaCTH TaKOB, TO3BOJISIET MOJYYHTh MPABHIBHBIE PE3YJIbTATHl U BBIBOJBI: €CIIH B
XOJIe TPOBEICHMUS OTBITa M M3MEPEHHUI OBUIN JIOMYIICHBI OTTHOKH.

Ounenka «2» cTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE MOJHOCTHIO U 00BEM BBINOJIHEHHON
qacTH paboThl HE MO3BOJSIET CHENaTh NPABMWIIBHBIX BBIBOJOB: €CIH OINBITHl, HW3MEPEHHUS,
BBIYUCIICHHSI, HAOJI0ACHUS TIPOU3BOIMIINCH HEMTPABUIIBHO.



