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1. TACHIOPT

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

yMeHI/lﬂ, SHAHUA U KOMIICTCHIHSA, IMOAJC/KAIMUEC TPOBECPKU:

Ne HanmenoBanme MeToa KOHTPOJIsI Oo6ume
KOMIIETEeHI[UH
Ymenus:
Vi aHATM3UPOBATh 3a/1a4y U/ UK podsiemMy U | Beimonnenne mnpaktuyeckux | OK 01
BBIJIETISITH €€ COCTaBHbBIC YaCTH; 3aJlaHuH, pelieHue
Y 2 | BbIBIATH U 3 (HEKTUBHO UCKATH CUTYallMOHHBIX 3a]1a4, OTBETHI
uH(pOpMAaIIHI0, HEOOXOTUMYIO TSI Ha  TECTOBbIE BOTIPOCHI,
PEIICHUS 33J1a4i U/WUIH TIPOOJIEMBI; Ja00paTOpHbBIE HAOIIOCHUS U
VY 3 | peanu3oBbIBaTh COCTABICHHBIN TUIAH HKCIIEPUMEHTHI c
HCIIOJIb30BaHUEM nabopa-
TOPHOTO o0opyIoBaHus,
obpaboTka AHHBIX
1a60paTOPHOTO JKCIIe-
pUMeHTa
V4 OTIpeIeIATh HEOOXOUMBbIC HCTOUYHUKH OK 02, OK 09
uHpOpMaLNH;
AR IIAHUPOBATH MPOLIECC ITOUCKA;
Y6 | CTpyKTYpHPOBATb NONy4aeMyto YcTHOE / MHUCBMEHHOE H3J0-
HHpOpMALIHIO; KeHHe MHPOopMaluH, WILIHOC-
Y 7 | BelmenATh HanboJiee 3HaYNMOE B TIEpeyHe TPUpOBaHHe / BU3yaNH3AIHA
uHQopMmaLuy; M3Y4YEHHOTO  Marepuaia B
Y8 | opopmisTh pe3ynabTaThl MOUCKA, | nasmyraHpIx bopmax c
HpI/IMeHSITI)U CPENCTBA MHMOPMAIMOHHBIX | oy nopn oy HdPOBHIX
TEXHOJIOTHI TUTST PEIICHNS | yyerovMeHTOB M CepBHCOB.
NpOdeccHOHANBHBIX 337124 TemaTnueckoe 00CYyXIEHHE,
Y 9 | ucnonap3oBaTh COBPEMEHHOE KOMMEHTHPOBAHHE.
IpOrpaMMMHOE oOecrieueHue
Y 10 | ucnonp3oBaTh  pa3nuyHble HU(PPOBBIE
CpencTBa A pelieHus npodeccruoHans-
HBIX 3a71a4.
VYV 11 | opraHu3oBbIBaTh pabOTy KOJIJIEKTHBA U OK 04
KOMAHIB: Bxurouenue oOyuarommxcs B
v CUTyalldd KOMMYHHKAIIUU |
V 12 | B3auMOICHCTBOBATh c KOJIJIeTaMu, .
B3aUMOJICHCTBHUSL TIO BOIIPOCY
PYKOBOJICTBOM, IfJ'II/IeHTaMI/I B XOmE | o HeHMS S
npodhecCuoHaTBbHON NeSTENbHOCTH.
Y 13 | cobmrogate  HOpMBI  3konorudeckoii | [Touck, c6op, CTpyKTypupo- OK 07
0e30ImacHOCTH BaHHUE, CHCTeMaTH3aIHS
nH(OPMAIIAH 110 33TAHHBIM
Kkputepusm. Micnons3oBanue
W3y4EeHHOTO MaTepHaia B
HOBBIX cuTyauusx. [lepenoc
Croco00B pelIeHuUs] TUITOBBIX




3aJa4 Ha JesITeIbHOCTD B
OKpYXalollleu cpee.
MoaenupoBaHue NpoOLECCOB B
OKpYXKarollel cpesie Ha OCHO-
B€ U3YUYEHHOT0 MaTepHaia.

3HaHus:

31 aKTyaJdbHBI  mpodeccuoHanbHbId U | Beimonnenue mnpaktudeckux | OK 01
COLIMAIBHBIM  KOHTEKCT, B KOTOPOM | 3aJIaHH, pelienue
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 pelleHus 3a/1a4;

34 MOPSIOK OLIEHKU PEe3yIbTaTOB PEIlICHUs
3aja4 podeccuoHalbHOM e TeNbHOCTH

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

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

(TeyaTHBIMU U DJIEKTPOHHBIMH
U3JIaHUSIMH, UHTEpPHET-
caiitamu, 0a3amMu JaHHBIX).
[TepBruunas o0paboTka
uMerolLIeics uHdopManuu
(BBLOCIIEHUE OCHOBHOTO,
CpaBHEHHe, KiIacCU(pUKaIMs,
UHTEpIpeTalus, COCTaBICHHUE
TaOJIUI, MOArCOTOBKA TEKCTOB
U MHBIX (OPMATOB IMpE/CTaB-
JIeHUs pe3yJbTaToB, MOJBE/E-
HUE UTOTOB 10 MPOYHTAH-
HOMY).

37 OCHOBBI ITIPOEKTHOM IEATEIBHOCTU [Ty6nmunoe npexncrasiaenue u | OK 04
rpynmnoBoe o0cyxieHne
pe3yIbTaToB paboThI.
Jluckyccust Ha JIMYHOCTHO H
MPOPECCUOHAIIBHO 3HAYHMBIC
TEMBI

38 mpaBujia HKOJOTHYECKON Oe3omacHocTH | Bribop u obocHoBanue | OK 07
pu BEJICHUH npohecCHOHATBLHOM | cIOCO0OB  pelIeHus  3ajad,
JeSITeIbHOCTH IIPOTHO3UPOBAHUE

MOCJIEACTBUI CBOUX JIEUCTBUM
Ha OCHOBE HMEIONTNXCS
TAHHBIX




2. OHEHKA OCBOEHMS U CHUIIJIMHBI

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

OVIIL. 06 Xumus,

JieMeHT y4eOHOoM
AUCHUILIUHBI

MeTtoabl KOHTPOJHA

IIpoBepsiembie
Y, 3, OK, IIK

Pa3nea 1. OcHOBBI CTPOEHHUS BellecTBa

Tema 1.1 Ctpoenue aToMoB
XUMHNYCCKHUX 3JICMCHTOB U
IPUPOJa XUMUUYECKOHN CBSI3U

1. Tect «CTtpoeHre aTOMOB XUMHYECKHUX
JJIEMEHTOB W MPUPOAA  XUMUYECKOU
CBSI3H».

2. 3amauM Ha COCTaBJIEHHE XUMHYECKUX
dhopmy JIBYXaTOMHBIX COCUHEHUI
(okcu0B, Cynb(PUAOB, TUAPUIIOB U T.I1.).

OK 01
V1,V 2,V¥3
31,32,33,34

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

[IpakTHKO-OpUEHTUPOBAHHBIE

TEOPETUYECKHE 3a/laHus Ha
XapaKTepU3alul0 XUMUUECKUX JIEMEHTOB!
«Metauinyeckue /  HEMETAJUTHYECKHUE
CBOMCTBA, JJIEKTPOOTPHULATEIBHOCTE U
CPOJACTBO K JJIEKTPOHY XMMHUYECKHX
JJIEMEHTOB B COOTBETCTBHE C  HX
OJICKTPOHHBIM CTPOCHUEM H IIOJIOKCHUCM
B IEPUOAMYECKON CHUCTEME XMMUYECKHX
anemenToB .M. Menneneeray.

OK 01

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

35,36

KonTponbnas padora 1
«CTpoeHue BemecTBa M  XUMHYECKUE
pEaKIuIm»

Pazgen 2. Xumnueckue
peakuuu

Tema 2.1 TUnbl XUMHAYECKUX
peakuui

1. 3agaun Ha COCTaBJIEHUE YpaBHEHMM
peakuuii:

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

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

— C y4acTHeM KOMIUIEKCHBIX COeIMHEHHUN
(Ha mpuMepe THIPOKCOKOMIUIEKCOB ITMHKA
U QJIIOMUHHUS).

2. 3amaum Ha pacyeT KOJUYECTBEHHBIX
XapaKTepUCTUK POaYKTa 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, KOJIHMYECTBO
BEIIIECTBA) MPOJYKTA PEaKLUH, €CIH OHO
U3 BEUIECTB JAHO B BUJAE pacTBOpa C
OIPEIEIICHHOU MacCOBOM J0JIEH
PacTBOPEHHOI'O BEILECTBA.

Tema 2.2
DNeKTpOoNIUTHYECKAs
JMCCOIIMAIUST U MOHHBIN
oOMeH

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

2. JlaGopatopHas pabora «Peakiuu
TUAPOITU3AY.

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 BEIEeCTB

1. Tecr «Homenknarypa u Ha3BaHHE
HEOPTaHMYECKHUX BEIIECTB HCXOMS M3 HUX
XUMHUYECKON (OpMYIbI UM COCTaBJICHHE
XUMHYECKOH  (QOpMyIBl  UCXOAS U3
Ha3BaHUS BEUIECTBA IO MEXKIYHAPOIHOMH
WM TPUBUAIBHON HOMEHKIIAType».

2. 3amaun HaA pacueT MacCOBOM JOJHU
(maccer) XUMHUYECKOTO 3JIEMEHTA
(coenuHEeHUsT) B MOJIEKYIe (CMECH).

3. [IpakTuueckue 3aIaHUS o
KIlaccu(uKanum, HOMEHKJIaType u
XUMHYECKUM (OopMylilaM HEOpPraHUYeCKUX
BEIIECTB Pa3INYHBIX KJIACCOB.

4. [IpakTrueckue 3a7aHus Ha
OmpeeNieHue XUMHYECKOH aKTHBHOCTHU
BEIIECTB B 3aBUCUMOCTH BHJIa XUMUYICCKOM
CBSI3U M TUTIA KPUCTAJUINIECKOM PEIIETKH.

OK 01
V1,V 2,V¥3
31,32,33,34

Tema 3.2 dusuko-
XUMHYECKHUE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB

1. Tect «OcobGeHHOCTH XHMHYECKUX
CBOMCTB OKCHJOB, KHCIIOT, OCHOBaHHI,
aM(OTEpPHBIX THJIPOKCUJIOB U COJIEH».

2. 3agaHMs Ha COCTaBJICHHME YPaBHEHMU
XUMHUYECKHX  pEaKUUd C  y4acTHEM
MPOCTBIX M CIOXHBIX HEOPTraHUYECKUX
BELIECTB: OKCH/IOB METAJNIOB, HEMETAIIOB
u aMdoTepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHHUHN H
aM(OTEpHBIX THJIPOKCHJIOB,
HEOPraHUYECKUX coJie,
XapakTepU3yloIlUX 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. JlaboparopHas pabora «CBoiicTBa
METAJIJIOB U HEMETAIIJIOBY.
Tema 3.3 IlpousBoxactBo | IIpakTuKo-OpHeHTHPOBAHHBIE 3aJaHUS 10 OK 01
HEOPraHMYECKUX BEIIECTB. | COCTABICHUIO XUMHUYECKMX pEakUui ¢ OK 02
3HauyeHHEe M HpUMEHeHHe B | YIACTHEM — HEOPraHMYECKUX  BEIICCTB, OK 01
6BITY 1 Ha IIPOM3BOJICTBE HCIIONB3YEMBIX I UX HACHTHU(PHUKAIMHN U OK 02
MIPOMBIIIIJICHHBIX CIIOCOOOB MOTYYCHHS. V1,V 2,VY3, V4,
Y5V6,V7,
Y8 VY9V10
31,32,33,34,
35,36
Pasnen 4. Crpoenne u | Kourpossnas padora3
cBoiictTBa opraHmyeckmx | «CTpoeHHEe M CBOHCTBA OPraHUYECKUX
BellecTB BEIIECTB
Tema 4.1 Knaccudukanms, | 1. 3agaHusi Ha COCTAaBJICHHE Ha3BaHUI OK 01
CTPOEHHE M HOMEHKIJIATypa | OPTaHUYECKUX COCJIMHEHUH mo| Y1,¥Y2,V3
OPraHUYECKUX BEIIECTB TPUBHAJIBHOM  uiaum  MexayHaponHoi (31,32,33,34
CHUCTEMAaTUYECKON HOMEHKJIAType.
2. 3agaHus Ha COCTaBIIEHUE IMIOJIHBIX H
COKpAIICHHBIX  CTPYKTYPHBIX  (OpMYII
OpraHUYECKUX BEILIECTB OTJIETTbHBIX
KJIACCOB.
3. 3ajmaun Ha ompezaeneHUEe MpocTeiien
dbopMynBl  OPraHMYECKOM  MOJIEKYIIHI,
HCXOJS U3 DIIEMEHTHOT0 cocTana (B %).
Tema 4.2 CpoiictBa | 1. 3agaHusi Ha COCTaBJIEHHME YPaBHEHMM OK 01
OPraHWYECKHUX COCIMHEHUM | XMMMYECKUX  pEakluil ¢  y4acTHEM OK 02
OpraHMYECKUX BEIIECTB Ha OCHOBaHMM ux Y1,V 2, V3,V 4,
COCTaBa M CTPOEHUS. V5V6,V7,
2. 3anmaHus Ha cocTaBieHue ypaBHeHu# | Y 8, Y 9,V 10
XMMHMUYECKHUX peakuuii, wunoctpupyronwmx 31,3 2,3 3, 34,
XUMUYECKHE  CBOMCTBA C  y4E€TOM 35,36
MEXaHMU3MOB MIPOTEKAHUS JAHHBIX PEaKIIU
U TEHETUYECKOW CBSI3M OPTraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacderHble 3agaun MO YPaBHEHHUSIM
peakuuii ¢ y4yacTUEM OpPraHUYeCKHUX
BEIIIECTB.
4. JlaboparopHass pabora «llomyuenue
STUJIEHA U U3YUYE€HUE €0 CBOUCTBY.
Tema 4.3 Opranmueckue | [IpakTHKO-OpHEHTUPOBAHHBIE 3aJaHHS IO OK 01
BeIlleCTBa B | COCTaBJICHHI0 XHMHUYECKUX pPEaKIH C OK 02
KU3ZHEIESITeIIbHOCTU y4acTHUEM OpraHUYeCcKUx Bemects, Y1,VY 2, V3,V 4,
yenoBeka. [Ipou3BOACTBO | | HCMIONIB3YEMBIX NJisi MX uaeHTUuUKamuu 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 n | KonrposabHnas 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 — «OmnpeneneHue 3aBUCUMOCTH CKOPOCTHU OK 02
MPOTEKAaHUs  XMUMHYECKUX | PEaKUMU OT KOHLEHTpauuu pearupyromux y1, VY 2, V3,V 4,
peakuuit BEILIECTBY; V5V6,V7,
— «Omnpenenenue 3aBUCUMOCTH ckopoctu | ¥ 8, Y 9,V 10
peaKUUu OT TEMIEPATYPhI». 31,32,33,34,
2. [IpakTuKO-OpHEHTUPOBAHHbIE 35,36
TEOPETUYECKHE  3aJaHMsl Ha  aHAIW3
(akTopoB, BIMSIONIMX HAa HW3MEHEHHE
CKOPOCTH XUMHUYECKOU PEAKIIHH.
Tema 4.2 Tepmoaunamu- | 1. 3amaum Ha  pacyeTbl  TEIUIOBBIX OK 01
YECKHUe 3aKOHOMEPHOCTH | 3PPEKTOB  XUMUYECKHUX  peakiuii u OK 02
MPOTEKAHUS  XHUMHYECKHUX | OTpeeIecHUE THIIA peakiuu (mo y1,V¥ 2,V¥3,V 4,
peakiuii. PaBHOBecue | TerioBomy s dekry: 9K30- n|vys5vevi,
XUMHYECKUX peaKIui SHAOTEPMUUYECKUE). V8,VY9V10
2. Ilpaktuxo-opueHtupoBanubie 3amganus (31,32, 3 3, 3 4,
Ha npumeHenue npunuuna Jle [artenbe 35,36
JUISL HAXOKJICHUSI HAIPABIICHUSI CMEIICHUS 6
paBHOBECHS] XMMHUYECKOM pEaklud W
aHanu3  (aKTOpoB,  BIMSIONIMX  Ha
CMEILEHNE XUMUUYECKOTO PABHOBECHS.
3. JlaGopatropHass paborta «M3yueHue
BIMSHHUS  Pa3IMYHBIX  (PAKTOPOB  Ha
CMEIEHNE XUMUUYECKOTO PABHOBECHSI».
Paznen 6. Jucnepcubie | KoHTponbHas pabota o TeMe
CHCTEMBI «JlucnepcHble CUCTEMBI»
Tema 6.1 [lucnepcusle | 1. 3a1aun Ha IPUTOTOBIEHUE PACTBOPOB. OK 01
cucremsl u  (akropel ux | 2. IIpakTHKO-OpHUEHTHPOBAHHbBIE OK 02
YCTONYHBOCTH pacueTHble 3aJaHUsl Ha  JIUCIIEPCHbIE Vi
CHCTEMBI, HCIOJIb3yeMble B OBITOBOW U 32
MIPOU3BOJICTBEHHOM JeSITeIbHOCTH 33
JeNIoBeKa. 34
36
Tema 6.2 HWccnenosanue | JlaboparopHas padota (Ha BEIOOD): OK 01
CBOICTB nucnepcubix | — [IpurorossieHue pacTBOpoB;
cHCTEM — WccnenoBanne AUCIIEPCHBIX CUCTEM.

Pasnen 7. KavecTBeHHBbIE
peakuuu o0HapyKeHUs
OpPraHn4e€CKux n

HEOPraHu4eCKMX BeIeCcTB

1. JTaboparopHas paboTa (Ha BbIOOD):

— AHanUTHYeCKHe peakuu KaTuoHoB [-VI
rpynit;

— AHaIUTHYECKHUE PEAKLUU AaHUOHOB.

2. [IpakTHueckue 3aJjaHusl Ha COCTaBJICHUE




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
HEOPraHUYECKMX KaTHOHOB | — AHAJIMTHYECKHE peakuuu Katuonos I-VI | V1,V 2, V3
Y aHHOHOB TPy 31,32,33,34
— AHaMTUYECKHE peaKuu aHUOHOB.
2. IlpakTrueckue 3a1aHUs Ha COCTaBJICHHE
ypaBHEHUH peakuuii OOHapyXEeHUs
KaTuoHOB [-VI rpynn v aHWOHOB, B T.4. B
MOJICKYJISIPHOW U HOHHOU (popMmax.
Tema 7.2 OOnapyxenue | 1. JlJaboparopHas pabota (Ha BBIOOp): OK 01
OpraHUYECKUX BemecTB | — KayecTBEHHbIE peaklUu Ha OTIEIbHBIC OK 01
OTHENBHBIX  KJIAaccoB ¢ | KJIAaCChl OPraHMYECKUX BEIIECTB, V1,V 2,V3
HCHOME30BARHEM — KauectBennsiii ananu3 oprannueckux (31,32,33,34
KAYECTBEHHBIX PEAKIIHIA COeTMHEHU N o (GyHKIIMOHATBHBIM
rpymmnam.
2. [IpakTrueckue 3a/1aHusl Ha COCTABJICHUC
KAueCTBEHHBIX pEaKkIuil OoOHapyKeHUS
OpPraHUYECKUX COCAUHEHUN.
Paznen 8. 3ammra Kenca OK 01
XumMus B OBITY u | Bo3aMoXHBIE TEMBI KEHCOB: OK 02
IPOU3BOICTBEHHOI 1. [Toremienune KJINMaTa u OK 04
NesITeTbHOCTH e/ I0BeKa BBICBOOOJK/IEHHE Ta30BBIX THIPATOB CO JTHA OK 07
OKeaHa. V1,V 2,VY3, V4,
2. byayumme wMarepuansl s aBua-, | Y 5, Y 6,V 7,
MAaIIMHO- U TPUOOPOCTPOEHUS. V8 V9V10,¥
3. Hosble Marepuwansl st conHeuHsix | 11, Y 12,V 13
OaTapeii. 31,32,33,34,
4. JlexapcTBa Ha OCHOBE pacTuUTeNbHBIX 35,36,37,38
MpemnapaToB.
Paznen 9 UcciaenoBanue m | 3amura y4e0HO-UCCIIEI0BATEIHCKOTO
XUMHYECKUI aHaJIu3 | TIPOCKTa
00beKkTOB OMochepsl
Tema 9.1 OcHoBer | 1. JlaGopatopHas pabota  «OCHOBBI OK 01
1a00paTOpPHOIl TPaKTUKKM B | JaOOPaTOPHON MPAKTHKID). V1,V 2,V3
npodecCHOHATbHBIX 2. Tumossie pacuersi 1o Temaruke |31,32,33,34
1aGOpaTOPHX JKCIIEPUMEHTA.
3. 3amaun Ha BBIUKCICHHE CPEIHETO
3HAUEHUS SKCICPUMEHTAIBHBIX JaHHBIX,
MTOTPEIITHOCTH.
4. [IpencraBnenue pEe3yIbTaToB
JKCIIEpUMEHTa B  pa3au4Hoil  dopme
(Tabmuma, rpaduk, OTYET, JOKIIAI,
MIpE3EHTALINS).
Tema 9.2 Xwummnueckuii | 1. Tect «CBoiicTBa M COCTAB BOIBI. OK 01
aHam3 mpob BOBI 2. 3amanne «XHWMHYECKHH COCTaB BOJHI, OK 02
THI BOJIBI U CIIOCOOBI €€ MPUMEHEHUs» (C OK 07




HCIIOJIb30BAHUEM HOpMaTuBHBIX Y1,V 2, V3,V 4,
JIOKYMEHTOB). V5VY6,V7,
3. [IpakTuko-opuentupoBanssie Y 8, Y 9,V 10, V
TEOPETHYECKHE 3a1aHus Ha cocTaB Boabl 1 |11,V 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 BOJIBI OT 3arpsi3HEHUI;
— Onpenenennie pH Bogel u  ee
KHUCJIOTHOCTH;
— Omnpenenenue KECTKOCTH BOJbl U
CIOCOOBI €€ yCTpaHEHUSI.
Tema 9.3  Xumwnueckuit | 1. Tect «Oprannueckue u OK 01
KOHTPOITb KauecTBa | HEOPraHMYECKUE BENIECTBA, BXOJIIHNE B OK 02
IIPOJIYKTOB ITUTAHHUS COCTaB IPOAYKTOB ITUTAHUSI». OK 07
2. Ilpaktuxo-opueHTupoBaHHble 3amaHus Y1,V 2, Y3,V 4,
10 KYJIMHAPHOU TEMaTHUKE. V5V6,V7,
3. JlaboparopHas padoTta (Ha BbIOOp): 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
HaJqu4yue  YrieBoJoB  (Myka, TBOpOT,
MOJIOKO, WOTYpT) Ha HaJIM4YUe YTIIEBOJOB
(kpaxmaJr, TJIFOKO3a, caxaposa).
Tema 9.4 Xumunueckmii | 1. Tect mo Teme «XUMHYECKHH COCTaB OK 01
aHau3 Mpo0 MOUBEI HEOPraHUYECKUX u OpraHUYEeCKUX OK 02
yI100peHuit». OK 07
2. 3aganne «B3auMOCBSI3b COCTaBa IOYBHI,
THUTI TIOYBBI U €€ HaA3HAUCHUS».
3. JJaboparopHast paboTta (Ha BEIOOp):
— O6napyxeHnue HEOPTraHUYECKHUX
npuMeceid B poOax MoYBHI;
— Omnpenenenne pH BOJHON BBITSKKH
MOYBBI, €€ KUCIOTHOCTH U IIETOYHOCTH.
Tema 9.5 MHccrnenoBanue | YueOHO-UCCIENOBATEAbCKUI  MPOEKT B OK 01
00BEKTOB OHOCHEPHI obnactu UCCIIEI0OBaHUS 00BEKTOB OK 02
omocdepsl. OK 04
Bo3MoxHBIE TEMBI IPOEKTOB: OK 07
1. HUccnenoBanue cocrtaBa MUHEPAIbHOU Vi
BOJIBI n pEKOMEHTalNu 1o ee 32
HCIIO0JIb30BAHHUIO. 33
2. UccnenoBanue pa3pylIaIIero 34
NEUCTBUA MIPUPOTHOMN BOJIBI Ha 36
CTPOUTENLHBIE MaTePHAIIBI.
3. CocraBnenune IIPOEKTa
[IBETHUKA/Oropo/ia/caia B 3aBUCUMOCTH OT
cocTaBa MPOAaHATU3UPOBAHHBIX TIOYB.




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

5. MHcciaenoBanue KauecTBa NUTHEBOH
BOJBI.

6. HccnegoBanue mpoO BOJOMPOBOIHOM
BOJIbI HA MPEAMET YCTPAHCHHUS KECTKOCTH.
7. VYcTpaHeHME KECTKOCTH BOJABI B
CEJIbCKOX03AMCTBEHHON IEATEIbHOCTH.

2.2. 3BAJAHUA JJIsA OHEHKHU OCBOEHUSA JTUCHUITJIMHBI
Pa3zgen 1

Tema 1.1. CTpoeHre aTOMOB XUMHYECKHX JIEMEHTOB M MPUPOIA XUMHYECKOH CBS3HU
1. Tect «CTpoeHne aTOMOB XUMHUYECKUX AJIEMEHTOB U MPUPOAA XUMHUUECKON CBSZH.
Brib6epute o npaBUIbHBINA OTBET:
1. Atombl C 1 Si UMEIOT OTMHAKOBOE YHUCIIO:
A) HEUTPOHOB B sApe
b) snepreruueckux ypoBHen
B) 251eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE
I') anexkTpoHoB
2. B pany xumnueckux 3nemeHToB Li-Be—B—C merannuueckue cBoiicTpa:
A) ycunuBaroTcs
b) ocimabeBaror
B) He MeHsroTCS
I') u3MeHsI0TCA NepUOINYECKU
3. K s-anemMeHTaM OTHOCHUTCS:
A)K
b) S
B) Fe
I') Br
4. ITyrem coennHeHust aTOMOB 1o HoMepoM 11 u 17 o6pa3yercst BEIEecTBO ¢ XUMHUYECKOH
CBSA3BIO:
A) MOHHOI
b) xoBaneHTHOI nonsipHO
B) koBaneHTHOI HeNoIsAPHOI
I') meTanmnnueckoi
5. KonnyecTBo 371€KTPOHOB B aTOME COOTBETCTBYET
A) HOMEpY nepuoaa
B) HoMepy rpynmbl
B) nopsaxoBoMy HOMEpY
6.Xnopuay 6apusi COOTBETCTBYET
A) MOHHasl XMMHYECKas CBA3b
b) xoBaneHTHas noJsipHasi XUMUYECKasi CBSI3b
B) xoBaneHTHas HenoJsipHasi XUMUYecKasi CBSI3b
7. CBs13b, 00Opa3oBaHHas 3a CYET 00pa30BaHus OOUINX AIEKTPOHHBIX Map HA3bIBAETCS



A) nonHnoi
b) metannnueckoit
B) xoBasienTHOM
8. B mopsinke yObIBaHUS pajinyca aTOMOB JIEMEHTHI PAaCIOI0KEHBI B Py
A) K, Ca, Sc
b) Al, Mg, Na
B)F,ClL 1
9. Kakoe u3 cyxaeHuid BEpHO JI4 JIEMEHTOB VA rpynibl
A) obmas popmyna aeTyyero BogopoaHoro coequHenus RHa
b) He 00pa3yroT JieTy4rX BOJOPOAHBIX COCTUHEHUM
B) 1o 3aBepiieHMs S3HEPreTUYECKOr0 YPOBHS HE XBATAET TPEX JIEKTPOHOB
10. Cpenu Berects, ykazanubix B psiay HCI, SOz, Clo; CuCl,, CH4, NH3 konruectBO
COCIMHEHUH C KOBAJICHTHOU ITOJISIPHOU CBSI3bIO PABHO
A) Tpem
B) nBym
B) ueTsipem
11. XuMuyeckas CBSI3b B MOJIEKYJIaX 030HA U XJIOPUJA KAIbIUSI COOTBETCTBEHHO
A) KOBaJIEHTHAas NOJISIPHAsL U MOHHAA
b) xoBaneHTHas noJisipHasi U KOBaJICHTHAasI HETIOJIIpHAs
B) xoBaneHTHas HenosApHas U HOHHAs
12. Konn4ecTBO 37IEKTPOHOB Ha MOCJEIHEM PHEPIeTUUECKOM 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 COeJUHEHHI (OKCHIO0B,

CyJb(uI0B, THAPHUIOB H T.II.)

CocraBbTe XUMH4eCcKre POPMYJIbl ABYXaTOMHBIX COEIMHEHUN!

Cwmunun xaneius, ruapun Oapus, cynsdun sxkemeza (III), oxcunm azorta (II), oxcuna
amomunus, xynopua xenesa (II), nutpun Gapus, okcua pryru (I), okeun cypemel (V); okcun
menu (I), xmopua pryru (II), HUTpUA Kamusl, CHIIMIUA MarHusi, THAPHUJ alIOMUHUS, CYIb(UI
ceunmna (II), 6pomun nmuka, okcup yriepoaa (1), okcua xmopa (V); HUTpHUI HATPHUsS, UOIUI
meau (I), okenn xpoma (II), oxcua azora (V), ruapun Hatpus, xjaopu xpoma (I11), okenn kamus,
okcua MbImbska (I11), cynphua nuHka, KapOua aTFOMIHUSL.

ITAJI0H OTBETOB:



CazSi, BaHy, FeS3, NO, Al,Os3, FeClz, BasN2, Hg20, Sh20s, Cu20, HgCl2, KaN, Mg:Si,

AlHs, PbS, ZnBrz, CO, Cl.0s, NasN, Cul, CrO, N2Os, NaH, CrCls, K20, As203, ZnS, Al4Cs.
Tema 1.2. Ilepuoauyeckuii 3axon u tTadbauna .. MenaeneeBa

IIpakTHKO-OpHEHTHPOBAHHBbIE TeOpeTHYeCKHe 3aJaHUsl HA  XapaKTepU3ALUIO
XUMHYECKHUX 3JIEMEHTOB: «MeTtannuyeckre/HeMeTaJuInuecKre CBOICTBA,
AIIEKTPOOTPHILATEIIEHOCTh U CPOJACTBO K AJIEKTPOHY XMMHYECKHX JJIEMEHTOB B COOTBETCTBHE C
UX DJEKTPOHHBIM CTPOCHHEM U TIOJIOKCHHEM B TICPUOJMYECKON CHCTEME XUMHYECKHX
snemenToB .. MenaeneeBay
3amaya 1. HazoBute anemeHThl Ne 3, No 22 y yKaXHUTE€ MX IMOJIOKEHHE B MEPUOIUYECKHUX
TadInLax.
Jrtason orBera: DneMeHT Ne 3 — 310 siutuil. OH Haxoautcs Bo |l mepuone, B rpynme Ne 1 (1A
rpynmna).
OnemeHt Ne 22 — 370 TuTan. OH Haxoautcs B IV nepuone, B rpymnme Ne 4 (IVB rpynma).
3agaua 2. Y KaKoro »JIeMEeHTa CUJIbHEE BhIpakeHbI cBoMcTBA MeTasia: Ne 12 wim Ne 20?7
ITaJIOH 0TBeTa: AKTUBHOCTB 3JIEMEHTA KaK METaJlla — 3TO CIIOCOOHOCTh OTAABATh JJICKTPOHBI.
OnemeHT Ne 12 — maruuid, metann |l nepuona I1A rpymnmsr.

12Mg 1522522p%3s — 2 BaICHTHBIX AIEKTPOHA.

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

20Ca 1522s22p°3s23P®4S? — 2 BajIeHTHEIX MEKTPOHA.
VY kanpuus Oounbliie paguyc aroma, OH Jierde, 4yem M(Q, OTAaeT BaJieHTHBIC SJEKTPOHBI, U
MO3TOMY y HEro CHJIbHEE BBIpaKEHBI CBOICTBA MeTalIa.
3amaua 3. Kakoii aiemeHT Oosniee aktiBHbIH Metawt: Mg wiu Al?
JTayIoH oTBeTa: bosiee akTUBHBII METaJUl TOT, KOTOPBIN JIETYe 0TAAeT JIEKTPOHBI.

BanenTHrle snextponsl: Mg: 3s?, Al: 3s?3p!, cienoaTensHO, Ha TpeThbeM (BHEIIHEM)
ypoBHe y Mg — 2anektpona, y Al — 3 snektpona, o r(Mg) > r(Al).

Mg nerue otmaér smekTpoHbl, yeM Al (3JeKTpOHOB MeEHbIIE W paauyc OOJIbIIE).
CrnenoBatenpHo, M 60s1ee aKTUBHBINA METaJLI.
3agaua 4. Y Kakoro 3JeMeHTa CHIIbHEe BBIPAKEHBI CBOMCTBA HeMeTaia: y anementa NelS wmu
Nel7?
JTajloH OoTBeTa: AKTHBHOCTh JJIEMEHTa KaK HEMeTallla — 3TO CHOCOOHOCTh NMPUHUMATH
DIIEKTPOHBI.

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

5P 1s22s%2p°3s23p® — 5 BameHTHBIX HIEKTPOHOB.

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

17Cl 1522522p®3523p® — 7 BaTeHTHBIX YMEKTPOHOB.



VY snementa Cl cuimbHee BhIpakeHbI CBOMCTBAa HEMeTallia, Tak KaKk OH MMECT OOJbIIe
AJIGKTPOHOB Ha BHEIIHEM YPOBHE M MEHBIIIUH pauyc aToMa.
3agaua 5. Kakoii snemenr 6onee aktuBHbIN HemeTawt: F uin Cl?
JTaJIoH oTBeTAa: bojee akTUBHBIN HEMETAJI TOT, KOTOPBIU Jierde MPUHUMAET 3JICKTPOHBI.
BanenTHsie 2nekTponbl F: 252p° — 10 3aBepIIEHHOr0 YPOBHS HyXeH 1€ .
BanenTnsie snextpons Cl: 3523p° — 0 3aBepIIEHHOr0 YPOBHS HYKeH 1é.

Onnako F naxoaures Bo |l mepuone, a Cl — B Il mepuoze, suauur, r(Cl) > r(F).

F 6osee aktuBHbIN HeMeTaw1, yeM Cl, motomy uto emy sierde npuHsTh 1€

Pa3zmen 2
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuid

1. 3agaum HA cocTaBJieHUe YPABHEHUI peaKIuii:
— COCIMHEHUS, 3aMCIICHUS, Pa3jOXKEeHUs, OOMEHAa M pEaKIUil C Y4acTHEM KOMILJICKCHBIX
COCJIMHEHUH (Ha MPUMEPE TUAPOKCOKOMILJICKCOB AJIFOMUHUS M [IUHKA),
— OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIA C WCIIOJB30BAHUEM METOJa d3JICKTPOHHOTO
OajaHca;
— C ydYacTHEM KOMIUICKCHBIX COCJIMHCHUH (Ha NpuUMepe TUAPOKCOKOMIUICKCOB ITMHKA U
ATIOMUHHS).

Na2O + HaS(us6) —
MgOs6) + HCl —

BaO + SiOz (t)—

K20 + ZnO (t)—

Fe:03 + C (t)—

CaO + 2H: (t)—

4FeO + O (t)—

6NHsOH + P20s —
2KOH(s) + Zn(OH)2 (t)—
KOH + AI(OH)z —
3NaOH (xorm) + Fe(OH)3 —
2NaOH(r) + Al203 (t)—
6NaOH + Al>03 + 3H20 —
Ba(OH)2 + Ba(HCOz3), —
Na[Al(OH)4] —

DTajI0H OTBETOB:

HI + H.SO4 — I + HaS + H20

H2SO4 + Cu20 — CuSO4 + SO2 + H20

HNOs3 + FeO — Fe(NO3)s + NO + H20

KNOs + Al + KOH + H,O — NH3 + K[AI(OH)4]
SOz + KMnO4 + H2O — K2S04 + MnSO4 + H2SO4
SOz + K2Cr207 + H2SO4 — K2S04 +Cr2(SO04)3 +H20



Na2O + HoS(us6) — NaoS + H.0

MgOus6) + 2HCI — MgClI; + H20

BaO + SiO; (t) — BaSiO3

K20 + Zn0O () — K2ZnO>

FeoO3 + 3C (t) — 2Fe + 3CO

CaO + 2H; (t) — Ca + H20

4FeO + O3 (t) — 2Fe203

6NH4OH + P20s5 — 2(NH4)3PO4 + 3H20

2KOH(s) + Zn(OH)2 (t) — K2ZnO2 + 2H20

KOH + AI(OH)3z — K[AI(OH)4]

3NaOH (xorm) + Fe(OH)3 — Nas[Fe(OH)e]

2NaOH(rs) + Al203 (t) — 2NaAlO; + H20

6NaOH + Al2O3 + 3H20 — 2Nas[AlI(OH)g]

Ba(OH). + Ba(HCO3)2 — 2BaCOs + 2H,0
Na[AlI(OH)4] — NaAlO + 2H,0

8HI + H2SO4 — 41 + H,S + 4H20

3H2S04 + Cu,0 — 2CuS04 + SO2 + 3H20

10HNO3 + 3FeO — 3Fe(NO3)3 + NO + 5H,0

3KNOs3 + 8Al + 5KOH + 18H20 — 3NH3 + 8K[AI(OH)4]
550, + 2KMnO4 + 2H20 — K2SO4 + 2MnSO4 + 2H2S04
3S0: + K2Cr207 + H2SO4 — K2SO4 +Cr2(S04)3 +H20

2. 3ajauyu Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKMi COCIUHEHNUS;
MaccoBOW MM OOBEMHOM JIOJM BBIXOJA MPOAYKTa PEAKLUU COEJUHEHUS OT TEOPETHUECKU
BO3MOXKHOT'O; OOBEMHBIX OTHOLIEHWH TIa30B; KOJUYECTBEHHBIX XapaKTEPUCTHUK MCXOIHBIX
BEIIECTB U NPOAYKTOB peakiuH; Macchl (00beM, KOJIMUYECTBO BEIIECTBA) MPOJIYKTAa pEaKIHH,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE PacTBOPA C OIPEEICHHON MacCOBOM JI0JI€il paCTBOPEHHOTO
BElIECTBA

1. IIpu paznoxenuun Hurpara meau (II) odpasosanock 11,2 1 okcuna azora (IV).
Beruucnure o0nemMuyto goio (%) oopazoBasiierocs kuciaopoaa. O0beMbI ra30B U3MEPEHBI PU
OJIMHAKOBBIX YCIOBUSAX. 3anuuiume 4ucio ¢ mo4HOCMbl0 00 YEbiX.

Jrtajon orBera: 20

2. Beruncnute 00beM Bo0poaa (1), KOTOPBIA MOYKHO HMOJIYYUTh TPHU paziIoxkeHun 224 i
MeTaHa JI0 MPOCThIX BEUIECTB, €CIIM BbIX0J] peakiinu paBeH 80%. O0beMbl ra30B U3MEPEHBI IPU
OJIMHAKOBBIX HOPMAJIbHBIX YCIOBUSAX. anuuume 4ucio ¢ moyHOCmMbio 00 OeCAmblX.

3. Borunciure o6beM rasa (H. y.), MOJIy4€HHOT'O IPU MPOKAIMBAHUM 175 T TEXHUYECKOTO
KapOoHaTa MarHus, B KOTOPOM MaccoBas J0J1sl HeKapOOHATHBIX puMecei cocTtaBiseT 4%.
3anuwume uucio ¢ mMOYHOCMbIO 00 0ECAMbIX.

4. U3 200 kr kapOoHaTa KalbLKs IPH B3aUMOJICHCTBUU C a30THOM KUCIOTON OBLT
MOJIyueH HUTpaT Kaiblus Maccoit 311,6 kr. Beruncnure Beixon (%) 1aHHON peakiuu.
3anuwume uucio ¢ MOYHOCMbIO OO0 YENbIX.

5. Ilpu B3auMOJEHCTBUM HATpHsl KOIMUecTBOM BemiectBa 0,5 MOJIb ¢ BOJOM MOIY4HIIN
BOJI0poJ1 00bEMOM 4,2 11 (H. y.). Beruncnute npakruyeckuii Bbrxon rasa (%).

JTajIoH oTBETA: 75

6. Meramuueckuif XpoM MOJy4alOT BoccraHoBieHHMeM ero okcujpa Crz03
METAIJIMYECKUM QIFOMUHHMEM. BblUMCIuUTE Maccy XpoMma, KOTOPBIM MOXHO IOJIYYUTh IIpU
BOCCTAHOBJIEHMH €r0 OKCUAA Maccoi 228 T, €ciii MPaKTUUYECKUM BBIXOJ] XpOoMa cOCTaBiseT 95 %.



JTaJjioH orBera: 148,2

7. K pactBopy, coaepkaiieMy XJIOpHA KaiblUs maccoil 4,1 T, mpuiwid pacTBop,
coaepxamuii pochar HaTpust maccoit 4,1 r. OmnpenenuTe Maccy IMOTYYEHHOTO OCaKa, €CId
BBIXO/JI IPOJIYKTa peakuuu coctaBisieT 88 %o.

9Taj0H oTBeTa: 3,41
3anava 1. OTanoH oTBeTa (pelieHue)
PeweHnne.
0fbemsl razos, BCTYNANWKE B PRAKUMKD M 00pAZYHIWLMECR 8 PEIYNSTATE PESKLUMM, COOTHOCATCA Kak HefonswWwKe Lensie Yrona, pas-

HEle CTEXMOMETDHUECKIM K02DMULMERTEM B YPABHEHMAX PeaKLMM,
3anuiIEM YDEEHEHKME PEAKLNN:

200(NQ;3Jp —— 2000 + ANO,T + Oqt.

0OBbeMHan gonA kucnopoda OydeT onpefenaThca cnegyioumum obpasom:

_ V{0,
@l0:) = (0:)

|
00 = —— - 1005 = 20%.
27 V(0,)+ V(NOy) 144

Oreert: 20.

3amaua 2.

Pewenne.
3anvwemM ypaesHeHWe NPoTeKarWen peakumn:

1 1
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(CHa) =
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 BeIX04 PEakuM No YCNoBUK COCTaENAeT 80%, TO NpaxkTUUeckoe 3HaueHKe obbemMa Bogopoda DyaeT cneayriwmm:
v

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

V(Hz) =n 100

QOTeeT: 3584.

3amaua 3.

PeweHwne.
MNpokanyMeakke kapOoHaTa MardKs ONWCsIBASTCA CAEAYOWMM YPASHEHMEM DearLMK:

.
MgC0Oy ——— MO + COy.
HaiaeM KoNWUYeCcTBD YWCTOrD BellecTea Kapboxsata Marsua (Dez npumecei):
m(MgCO;3) = mirexu. MgCO3) (1 —w{npumecn)) = 175-0,96 = 168 r;

_ m{MgCOs) 168 7T

v{MgCO
| vlg ]) M, 84 v/ wmonn

=2 MOJIb.

Hainem obweM yrnekucnoro rasza:

v(CO,) = v{MgCOs) = 2 mou;

V(COm) = v(COy) -V, =2:22,4 = 44,8 1.

OTeeT: 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;.

Haligem TEOpeTHUYEeCHoe 3HaAYeHMe Maccsl MOAY4YaeMoro HWTpaTa kansuua. Ans 3Toro Hap,EIEN KONWYEeCTeED BellecTBa KEIDEO-!EITEI
HKalbUWA:

mo 200 kr- 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 —|a|}'|,n,e~1 BLIX0] peakUuMK — OTHOLWEHWE Macckl BEWeCTEa, NONYYMBLUEHWCA Ha NPpaKTHKE, K'reope'muecmﬁ Macce:

3116
_ MR o — 210 g — o5,

mireop.) 328

OTBeT: 95.

Tema 2.2. DJIeKTPOJIMTHYECKAS TUCCOLUAIUS U HOHHBII 00MeH

1. 3aganus Ha cocTaBICHNE MOJIEKYIISIPHBIX U MOHHBIX PEAKIMHA C y4aCTHEM OKCHJIOB,
KHCIIOT, OCHOBAHUH U COJIeH, HOHHBIX PEaKIMil THAPONIN3a COJIeH, YCTAaHOBIIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.

1) CocraBbTe ypaBHEHHMs M HANMIIUTE I[IOJHOE HOHHOE M COKpAllleHHOE HOHHOE
YPaBHEHUs PEaKIIMiA:
KOH + HCI —
CaO + HNO3 —
Mg(OH), + H2SO4 —
CuClz + KOH —
Al2(SO4)3 + BaCl, —
KzS + HCl —
Na>CO3z + HNO3z —
Mg + H2SO4 —

ITaJIOH OTBETOB:

KOH + HCI — KCI + H20

K*+OH +H"+ CI'— K"+ CI" + H,0

H* + OH — H20

Ca0 + 2HNO3z — Ca(N03)2 + H20

CaO + 2H* + 2NOs” — Ca®* + 2NO3™ + H,0

CaO + 2H* — Ca®" + H,0

Mg(OH)2 + H2SO4 — MgSO4 + 2H20

Mg(OH)2 + 2H* + SO4% — Mg?* + SO4> + 2H20
Mg(OH), + 2H* — Mg*" + 2H,0

CuCl; + 2KOH — 2KCI + Cu(OH)2}

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

Alx(SO4)s + 3BaClz — 3BaS04| + 2AICIs

2A1F* + 3504% + 3Ba?* + 6Cl" — 3BaS0a| + 2AIF* + 6CI
3Ba" + 3504* — 3BaS04|

Ba®" + S04 — BaS0a|

K2S + 2HCI — 2KCI + H,S1

2K* + S% + 2H" + 2CI" — 2K* + 2CI" + H,S1



2H* + S — H,S1

Na;CO3 + 2HNO3z — 2NaNOsz + CO21 + H20

2Na* + CO3%* + 2H" + 2NO3— 2Na' + 2NO;z™ + CO,1 + H20
CO3* + 2H" — CO21 + H20

Mg + H2SO4 — MgSO4 + Haot

Mg + 2H* + S04 —Mg?" + SO4* + H21

Mg + 2H" — Mg?* + Hy?

2) Kakue u3 coneit RbCl, Cr2(SO0s)3, Ni(NOs3)2, Na;SOs moasepraroTcss THAPOIH3Y?
CocraBbTe MOHHO-MOJICKYJISIPHBIC U MOJICKY/ISIPHBIC YPaBHEHHs TUAPOJIHM3a COOTBETCTBYIOIINX
couieit. Kakoe 3nauenue pH (> 7 <) umMeroT pacTBOPHI ATUX COJIECH?

ITaJI0H OTBETOB:

RbCl — cosnp ob6pa3oBaHHasi CHIIBHBIM OCHOBAHHEM M CHIILHON KHCJIOTOM, THAPOIIN3 HE
IPOTEKAEeT, IOATOMY PacTBOP MMEET HeUTpasibHyto cpeay (pH = 7).

Cry(SO4)3 — cosb 0Opa3oBaHHAsE CIA0BIM OCHOBAHUEM M CHJIBHOW KHCIIOTOW, MOATOMY
peaKuus THAPOIN3a IPOTCKALT 110 KaTHOHY.

Cr2(SO4)3 + 2HOH 2 2CrOHSO4 + H2S04

2Cr¥ + 35047 + 2HOH 2 2CrOH?* + 2504% + 2H* + SO4*

Cr¥ + HOH 2 CrOH*" + H*
B pesynbraTe ruaposnsa obpasosanuck nousl Bogopoaa (HY), mosroMmy pacTBOp UMEET KHCIIYIO
cpeny (pH <7).

Ni(NOz)2 — coab oOpa3oBaHHas c1abbIM OCHOBAHHEM M CHIIBHOW KHCJIOTOM, MOITOMY
peaKIus THIPOJIA3a MPOTEKAET M0 KaTHOHY.

Ni(NO3)2 + HOH 2 NiOHNO3 + HNO3

Ni?* + 2NO3s + HOH 2 NiOH* + NOs + H* + NO3"

Ni** + HOH 2 NiOH* + H*
B pesynbrate ruaposnsa obpasosanick nousl Bogopoaa (HY), mostoMmy pacTBOp UMEET KHCIIYIO
cpeny (pH <7).

Na>SO3 — conp oOpa3oBaHHasi CHIIBHBIM OCHOBAaHHEM M CJIab0#l KHCIIOTOH, MO3TOMY
PEaKIysi THAPOIN3a MPOTEKAET TI0 aHHOHY.

Na>SO3 + HOH 2 NaHSO3 + NaOH

2Na* + SOs* + HOH 2 Na* + HSO3 + Na* + OH"

SOsz* + HOH 2 HSO3 + OH"
B pesynpraTe ruaponusa obpazoBanuch ruapokcua-uoHsl (OH'), mostomy pacTtBop uMeeT
menounyto cpeny (pH > 7).

2. JladoparopHasi padora Nel «Peakuuu rugponuzar.

Hazpanue TemMbl Tema 2.2. ((QHCKTPOHI/ITI/I‘-ICCKB.SI JUCCOIUAINA U HOHHBIN o0OMeH»

PCSy.TIBTaT 06y‘lCHI/I$I CocTaBiiTh YpaBHCHHA XHUMHUUYCCKHUX PCAKIUH HOHHOI'O oOmeHa ¢
Y4aCTUEM HEOPTaHUYCCKUX BCIICCTB

OO01me KOMIIETEHIINT OK 01, OK 02

1. Bonpocs! AJis1 Aonycka K JjadopaTtopHoi padore




a) chopMyIHpYHUTE 1IEIb ITIAHUPYEMOTO SKCIIEPUMEHTA;
0) 00BsICHUTE, KaKOU MPOIIECC HA3bIBAIOT THAPOIN30M, KaKO OH OBIBACT;
B) OOBSICHUTE, KaKH€ CYIIECTBYIOT CIIOCOOBI JOKa3aTeNbCTBA CYIIECTBOBAHUS THIPOJIN3A

HEOPTaHNYCCKUX U OPraHU4YCCKUX BEIICCTB,

') 00BSACHUTE, KaK COCTABIISICTCS YPaBHEHHUE THAPOIIN3A,
n) oObsicnute, uyto Takoe pH? Kak 3aBucHT naHHBINM MOKa3aTenb OT KUCIOTHOCTU WIIU

OCHOBHOCTH CpPEJIbl pacTBOpAa;

€) 00BSCHUTE XOJ] BHIIIOJIHEHUS SIKCIIEPUMEHTA 10 PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;
) TIEPEUUCIINTE OCHOBHBIC aCIEKThl COOJIIOJICHUS TEXHUKH 0€30IacHOCTU NpH padboTe C
arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

2. [IpoBenenne onbITOB

OGopymoBaHKeE | TOCY/Ia: CTEKISIHHBIC IPOOUPKH; IITATHB ISl TPOOHPOK
PeakTuBbi: pactBop NaOH, pactBop NaxSOs, pactBop AICl3, pactBop Na2COs, pactBop

Cu(OH)2, KUCITOTHO-OCHOBHBIN HHIUKATOP

AJITOpUTM NpoBeaeHus onbiTa Ne 1

BOl'lpOCLI H 3aJJaHUA

3aganue Ne 1. B Tpex mnpoOupkax mnon
HOMEPAaMHU HaXOMATCS pacTBOPHI TPEX COJIEH:
XJOpUJia alIOMUHHUA, CyibpaTa HaTpus,
kapOoHara Hatpus. He nonw3ysace Apyrumu
peaKkTUBaMH, OIPEAEIUTE COCTAB KaKJIOU
MPOOUPKH.

1. JaTh 00BbICHEHHE MPOBECHHBIM OIBITAM.

2. CocTraBUTh YpaBHEHUSA peakiuid,
MIPOTEKAIOIIUX B MPOOUPKE B MOJIEKYIISIPHOM H
MOHHOM BHUJAX.

AJITOpUTM NpoBeAeHHus onbiTa Ne 2

Bomnpocel u 3a1aHus

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

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

1.2. OnyctuTh NpoOUPKY B CTaKaH C OYEHb
XOJIOJHOM BOJOW MUJIM CHETOM.

1.3. IIpoBeputh cpeay pacTBopa IIpH
MOMOIIN KHCJIIOTHO-OCHOBHOT'O MHIUKATOPA.
1.4. JlobaBuTh K pacTBOpy KapOoHara
HaTpUs TUAPOKCHU HATPHUSL.

1.Kakoil unaMKaTOp Jydllle MCIONb30BaTh JIS
OIIpeZeNIEHUs Cpebl pacTBopa?

2. CocraBUTh COOTBETCTBYIOIIHNE YpPaBHEHUS
XUMHYECKUX PEAKLUI, B MOJEKYJIIPHOM U
MOHHOM BHUJAX.

AJITOPUTM NpoBeAeHHs onbiTa Ne 3

Bonpocsl u 3ananus




3ananue Ne 3. [IpoOraeMHBIH OMBIT. 1. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHMSI
1.1. B omHy mnpoOWpKy C pacTBOPOM | XUMHUYECKHX PEaKIWi, B MOJCKYISIPHOM U
cynbara meau (II) mnpwimTh pacTBOp | HOHHOM BUAAX.

TUAPOKCUA HATPHUSL.

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

1.3. CpaBHuTh 1BET  OOpa3yOMIUXCS
0CaJIKOB.

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

1.5. Onpenenurs, OTKYyJa MOJXKET
BBIJIETIATHCS 3TOT raz?

1.6. IIpoBepuTh KaueCTBEHHBIN COCTaB rasza
ropsIIEen JTy4YUHKOMN.

1.7. OOBSCHUTH IPOUCXOIAIICE SIBICHUE.

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

3ananue Ne 4. [IpoGiieMHBIN OMIBIT. 1. OOBSACHUTD MPOUCXOIAIICE SIBJICHUE.

1.1. K pactBopy xnopuna amoMuHus |2. CoOCTaBUTh COOTBETCTBYIOIIUE YpaBHEHUS
OPUINTH PacTBOpP KapOoHATa HATPUSI. XUMHUYECKUX peakluid, B MOJEKYIIPHOM U

MOHHOM BHUJaX.
3. OTBETUTH HA BOMPOCHIL.

Jna  dvero B MEIMIMHCKOM  IIPAKTUKE
UCIIOJB3YIOT PacTBOp IHUTBEBOM COIBI  JJIA
MIOJIOCKAHUS npu BOCHIAJIUTEIbHBIX
3abosneBaHusx ropna? Kakosa posib ruaponnza
B npupoje? [louemy pacTBOop MbuUIa MEHUTCA B
Boze?

3. OopaboTKa pe3yJabTaTOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHE MOJYYEHHBIX pE3YyJIbTAaTOB THUIAM THAPOJIM3A.
Crenatb COOTBETCTBYIOIINE BHIBO/IBI.

2. ChopmynupoBaTh BBIBOABI O 3aBUCHUMOCTH THIA THUAPOJIU3a M KHUCIOTHOCTH CpPEIbl
pacTBopa.

Paznen 2. Xumnueckue peakuuu. Kourpouasnasa padora Nel «CTpoeHune BemecTBa u
XUMHYECKHE PeaKunn»

Bapuanr 1

1. CocraBbre Qopmyinbl mo HazBanusM: 1. Hurpun kamus 2. Cununun marsus 3.
I'unpun amomunus 4. Cynedun ceunua (II) 5. bpomun nunka 6. Oxenp yrnepona (II) 7. Oxeung
xyopa (V) 8. Okcun 6apust 9. ®ocoun xeneza (II1) 10. Kapoua maraus 11. I'uppua kamus 12.
Cynspun amomunus 13. Nonun menu (I) 14. Cynsdpua prytu (II) 15. Oxcua xmopa (II) 16.
Oxcun cunna (IV) 17. Okeun nuuka 18. Cwmmnua kansums 19. I'mapua Gapus 20. Cynsdua
xene3a(Ill) 21. Okcun azora (1I)

2. Peakumeil 3amemieHust sBIsSeTCS a) TOpPEHHWE BOJOpoJa B Kuciopoze; O)
BoccTaHoBjIeHHe okcuaa meau (1) Bogopoaom; B) B3auMOIECTBHE THAPOKCH A KAJIUSI C CEPHOM
KHCJIOTOH; T) TepMHUYecKast JeruapaTanus THPOKCH 1A [IMHKA.

3. VYpaBHsliTe  peakuud  METOJAOM  DJEKTpOHHOro  OamaHca.  PaccraBbTe
KOXPOUITUEHTBI

HI + H.SO4 — 12 + H2S + H20



KNO3s + Al + KOH + H20 — NHz + K[AI(OH)4]

4, Kakwue u3 comneit RbCl, Cr2(SO4)3 moasepraiorcst ruapoan3y? CocraBbTe HOHHO-
MOJIEKYJISIDHbIE M MOJIEKYJISIpHBIE YPAaBHEHMsI THIPOJIM3a COOTBETCTBYROIIMX coiied. Kakoe
sHauenue pH (> 7 pH > 7)

S. Hanumure nonHoe u COKpalieHHOe ypaBHEHUS PEaKLIAN:

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

CaO (okcun) + 2HNO3 (p) = Ca(NO3)2 (p) + H20 (Mn)

Mg(OH)2 (1) + H2SO4 (p) = MgSOa(p) + 2H20 (mx)

6. Ilpu B3amMmoneiicTBUM HATPHs KOJMUYECTBOM BemiecTBa 0, 5 MOJIb ¢ BOJIOW MOTYYHITH
BOoAOpOJ 00bEMOM 4,2 11 (H. y.). Beruucnure npaktudeckuii Boixon rasa (%).

Bapuant 2
1. CocraBbre (hopmynsl mo HazBauusM: 1. Kapoun mutus 2. Oxeun docdopa (III) 3. @ropun
memu (I1) 4. Oxeun cepedpa 5. I'mapun mutus 6. Cynbedua meau (1) 7. Hutpun vatpus 8. Moaun
cepedpa 9. Oxkcun xpoma (II) 10. Okeun azota (V) 11. T'mapun natpus 12. Xnopun xpoma (III)
13. Oxcup xanmusa 14. Oxcun mbimbsika (D) 15. Cynsdua uunka 16. @ochun meau (1) 17.
Oxkcup xene3a (II) 18. bpomun mapranma (I) 19. Cynedun mutus 20. @ochun cepedbpa 21.
Otopun xenesa (1) 22. Oxcun amomunus 23. Xnopua sxenesa (II) 24. Hutpua Oapus 25.
Oxcun pryta (I) 26. Oxcun cypemsl (V) 22. Oxcun xpoma (V1) 23. Hutpun mutus 24. Cynedun
marnus 25. Oxeun menu (I) 26. Xnopun pryru (1)
2. B3aumoieiicTBE THAPOKCH/IA KaIbIIUs C COIISTHOM KMCIOTOW - 3TO peakius 1) coequHeHus; 2)
pasnokeHus; 3) oOMeHa; 4) 3aMeIeHHs
3. YpaBHsiiTe peakiuy METOI0M JIEKTPOHHOTO OanaHca. PacctaBpTe K03 dUIIUEHTHI

HNO3 + FeO — Fe(NO3)z + NO + H20

SOz + KMnOgs + H20 — K2S0O4 + MNSO4 + H2SO4

4. Kakwe wu3 comeir Ni(NOz)2, Na>SOz mnoxsepratorcsi ruapoiu3y? CocraBbTe HOHHO-
MOJIEKYJISIPHBIE U MOJIEKYJSIPHbIE YpaBHEHHsI THAPOJN3a COOTBETCTBYroHMX cojeil. Kakoe
3Hauenue pH (> 7 pH > 7)
5. Hanummre NOJIHOE U COKpAIlEHHOE YPABHEHUS peaKIuil:

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

Al2(SO4)3 (p) + 3BaClz (p) = 3BaSOa4| + 2AICI3(p)

K2S + 2HCI = 2KCI + H2S1
6. Metamunyeckuii XpoM MoJIyyaroT BoccTaHoBieHHeM ero okcuga Cr20s3 meramindyeckum
AITIOMUHUEM. Bpramcnnre mMaccy xpoma, KOTOPBI MOKHO TOJYYHThH IPH BOCCTAHOBJICHUHU €r0
OKCHa Maccou 228 r, eciii MPaKTUYECKUH BBIXOJ XpoMa cocTaBiseT 95 %.

Pa3nen 3
Tema 3.1. Knaccupukanusi, HOMEHKJIATypa M CTPOCHHE HEOPTaHMYECKHUX BeleCcTB

1. Tect «HoMmeHKIIaTypa 1 Ha3BaHUE HEOPTAHMYECKHUX BEIIECTB UCXOS U3 UX
XUMHUUYECKON (POPMYIIbI T COCTaBICHHE XUMUUECKON (OPMYIIbI UCXO/I U3 HAa3BaHMSI BEIIECTBA
10 MEXTYHApPOIHON WIM TPUBHAIILHON HOMEHKIIATYPE».

Bbi0epuTe o1MH NpaBUIbHBIN OTBET:
1. Ykaxute npaBuibHOe Ha3Banue coiu FEOH(NO3)2:

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



B) nuruapokconutpart xenesa (I11)
I') muruapokconuTput xenesa (I111)
2. YxaxuTte npaBuibHOE HazBaHue coau NaNOa:
A) HUTpAT HaTpuUs
b) Hutpun Hatpus
B) amun nHatpus
I') HuTpuT HATpHS
3. [IpuBenute nmpaBuabHOE Ha3zBaHue BemecTBa HoSOs3:
A) cepHUCTas KUCIIOTa
b) cepnas kucnora
B) cepoBomopoaHas kuciora
I') oxcun cepsi (IV)
4. [pueaute mpaBmwiibHOE Ha3BaHUe BemecTBa NaHPO4:
A) ruapodocdar HaTpus
b) runpodochur Harpus
B) nurunpooprodocdar HaTpus
I') ruapooprodocdar Harpus
5. YKaxxuTe MOJIEKYISIpHYIO (OpMYITy TUApoopTodochaTa MarHus:
A) MgHPO3
B) Mg3(POa)2
B) MgHPO4
') Mg(H2PO4):2
6. YkaxuTe MOJNEKYISIpHYIO (POPMYITy CEpOBOIOPOIHON KUCIOTHI:
A) H2SO3
B) H2S
B) H2SO4
I') H2S203
7. I[IpuBenuTe MOJEKYJISAPHYIO GOPMYIY a30TUCTON KUCIIOTHI:
A) HNO>
B) HNO3
B) NH3
I') N2O3
8. Ykaxure npaBuibHoe Ha3BaHue coiu Fea(SO4)s:
A) cynbdut xenesa (II)
b) cynedup xenesa (II1)
B) cynbdar xenesa (11)
I') cynbdar xenesa (11I)
9. IlpuBenure npaBmibHOE HazBaHue BenlecTBa (ZnOH)3PO4:
A) oprodocdar nuHKa
B) Tpurnapoxcodocdar nunka
B) oprodocharruapokconrnka
I') ruapooprodocdaT nuHkKa
10. YkaxxuTe MOJEKYIApHYIO (GopMyTy THAPOCYIb(aTa MarHus:
A) Mg(HSO3)2
B) Mg(HS):
B) MgHSOq4



') Mg(HSO4)2
11. Vxaxure MONEKYIApHYIO (OpMYITy KPEMHUEBOW KUCIOTHI:
A) H2SO3
B) H2COs3
B) H2S04
I') H2SiO3
12. KakoBa ¢opmyna nuruapodocdara Hatpus:
A) NazPO4
B) NazHPO4
B) NaH2PO4
I') NaPO2
13. Ykaxwure hopmyiny 6€pTOIETOBOM COMH:
A) KCIOs3
B) KCIO:
B) K2CO3
I') Ca(ClOs)
14. IlpuBeaute GopMyITy TallICHOW U3BECTH:
A) Ca(OH):
b) CaO
B) CaCO3
') CaSOq4
15. ®opmynam NO2 u Cu(OH)2 coOTBETCTBYIOT Ha3BaHUs
A) okcun azora(Il) u ruapoxcua memu(Il)
B) okcup azora(Il) u ruapoxcua meu(l)
B) okcun azota(IV) u ruapokcua meau(1l)
I') oxcun azota(l) u ruapoxena menu(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 AJIEMEHTa (COSMHEHUS) B
MoJIeKyJie (CMech).

1. Beryuciure B IpOLEHTaX MACCOBYIO J0IIO Kuciopoaa B kapoonate nutus (Li2CO3).
3anummTe YMCI0 C TOYHOCTBIO 10 HENbIX.

ITAJI0OH OTBETA:
Mr (Li2COz3) = 7-:2+12+16°3 = 74, mostomy W (O) = 16:3:74 = 0,649 =65 %

2. BerumcnuTe B IpOIIEHTaX MaccoBYIO J0J1t0 a3ota B HUTpare kaibius (Ca(NOs)2).
3anummnTe YUCI0 C TOYHOCTBIO /10 LENbIX.

JTaJIOH OTBeETA:
Mr (Ca(NOz3).) = 40+2-(14+16-3) = 164, moaromy W(N) = 14-2:164 = 0,171 = 17 %

3. Beruucnute B mporieHTaX MaccoByIO 00 cepbl B xanbkonupute (CuFeSy). 3anummre
YHCIIO C TOYHOCTBIO 0 LIETbIX.




ITAJI0OH OTBETA:
Mr (CuFeS;) = 64+56+32:2 = 184, mostomy W(S) = 32:2:184 = 0,348 ~35 %

4, Beruucaure B IIpOoHCHTAax MaCCOBYIO JOJIFO KHMCJIOPOda B II€pMaHIaHAaTC KaJIns.
3alMIIuTe YUCI0 C TOYHOCTHIO J0 ICIbIX.

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

5. Onpenenute MacCOBYIO 100 KPUCTAUIM3AMOHHOM BOJIBI B AUTUIpaTe XJIOpHIa
6apus BaClz-2H>O0.

JTajl0OH OTBeTAa:

M (BaCl-2H20) = 137+2:35,5 + 2-18 = 244 r/moib
N3 popmynst BaClz-2H20 cnenyer, uyto 1 Mok quruapara xjaopuaa 0apust COIEpKUT 2 MOJTb
H20. Otcroa MOXHO ONIpeAeIuTh Maccy Bojbl, coaepxkaiieiics B BaClo-2H20:
m(H20) =2:18=36T.

Haxoaum MaccoByro 101110 KPUCTAUIM3AIIMOHHOM BOABI B IUTHAPATE XJIOopUaa Oapus
BaCl,-2H>0.
®(H20) = m(H20) / m(BaClz:2H20) = 36/244 = 0,1475 = 14,75%.

6. VI3 oOpasia ropHOi OOl MacCo 25 T, copepKaiieii MUHepaia apreHTuT AgyS,
BBIJICTICHO cepeOpo maccoi 5,4 r. Onpenenute MacCOBYIO JIOIO apreHTHTa B 00pasIie.

JTaJI0H OTBeTAa:

OmnpenensieM KOJIMYECTBO BEIIECTBA cepedpa, HaXOAIIEerocs B apreHTUTe:
n(Ag) =m(Ag) / M(Ag) = 5,4/108 = 0,05 moJb.

U3 popmynsl AgeS cienyert, 4TO KOJIMYECTBO BEIIECTBA APTEHTUTA B JBa pa3a MEHBIIIE
KOJIMUECTBA BellecTBa cepedpa.

OrmpenenseM KOJIUYECTBO BEIIECTBA apTeHTUTA:
n(Ag2S) =0,5-n(Ag) = 0,5:0,05 = 0,025 momb

PaccunteiBaeM Maccy apreHTuTa:
m(AQg2S) = Nn(Ag2S) M(AQ2S) =0,025-:248 = 6,2 .

Teneps onpeaensieM MaccoBYIO AOJIIO apreHTUTa B 00pa3iie TOPHON OPOIBI:
®(Ag2S) = m(AQ2S) / m = 6,2/25 = 0,248 = 24,8%.

7. 25 r okcuaa mMarHus cMemanu ¢ 35 r okcuaa amoMuHHS. OINpeeuTe MacCOBYIO
JIOJII0 OKCHUJa MarHus B IaHHOM cMecH.

Haiinem maccy cmecu: m(cmecu) = m(MgO) + m(Al203) = 25r +35r=60T.

Haiinem maccoByro nomo okcuaa Maraust: ® (MgO) = m(MgO) / m(cmecu) =25 /60 T =
0,417, i 41,7%.

3. [IpakTryeckue 3aJaHus 10 K1accu(UKaIMK, HOMEHKJIATYpe U XUMUYECKUM
dbopMynaM HEOPTAHUYECKUX BEIIECTB PA3IUIHBIX KIACCOB.

1. VYcraHoBuTe COOTBETCTBHE MEXIy (QOpMYJOil BemiecTBa M KIACCOM/TPYIION, K
KOTOpPOMY(-0) 3TO BEMIECTBO MPUHAIJICKHUT: K KaKIOW TMO3UINH, O00O3HAYCHHOU OYKBOH,
moa0epuTe COOTBETCTBYIONIYIO IMO3UITUIO U3 BTOPOTO CTOJIOIA, 0003HAUEHHYIO ITU(POil.
OOPMVIJIA BEIIECTBA KIIACC/TPVIIITIA




1) conb cpenHss

A) NH4sHCOs3

2) OKCHJI KMCIIOTHBII
b) KF

3) okcu HeCoeo00pa3yIOIIHii
B) NO

4) conb Kucas

9Tanon orBera: A-4, b-1, B-3

2. YCTaHOBHTE COOTBETCTBHE MEXIy (OpMYJIOil BellecTBa M KIACCOM/TPYIIION, K
KOTOpOMY(-0#f) 3TO BEIIECTBO MPHUHAICKHUT: K KAKIOH MO3UIMH, OO03HAYCHHOW OYKBOWA,
MoI0EPUTE COOTBETCTBYIOIIYIO TIO3HIIMIO M3 BTOPOTO CTOJIONA, 0003HAUYECHHYIO IU(POIA.
®OPMVIJIA BEIIECTBA KIIACC/TPVIIIIA

_ 1) KoMILIeKCHAs COIIb
A) Ha[SiFs]

B) KAI(SO4)2
B) Na[AI(OH).]

2) OeCKHCIIOpOIHAS KUCIIOTA
3) nBoitHas COJb

4) ocHOBaHUE

OtanoH orBera: A-2, b-3, B-1

3. Cpenu mpeIoKeHHBIX (JOPMYJT BEIIECTB, PACIIOI0KEHHBIX B TPOHYMEPOBAaHHBIX
syeiikax, Beroepure popmynsl: A) cpenneii conu; b) kucioit conu; B) ocHOBHOI conn.

1. RbHCO3 2. Mg2(OH)2CO3 3. NHs
4. H,SO3 5. NazB407 6. SOCI>
7. Na202 8. 02 9. Fe(OH):

Otajion orBera: A-5, b-1, B-2

4. Cpenu mpeyIoxKeHHBIX (POPMYIT BEUIECTB, PACIIOJI0KEHHBIX B IPOHYMEPOBAHHBIX
s4eiikax, Bpioepute popmynsl: A) amporepHoro okcuaa; b) Heconeobpa3zyrolero okcuia;
B) ocHoBanus.

1. H20, 2. Mg(OH): 3. PbO
4. B(OH)s3 5. Naz2SOq4 6. NO
7. H3P 8. NHsNOs3 9. SO,

Orajion orBera: A-3, b-6, B-2
5. Cpenu npensioxKeHHbIX (OPMYIT BEIIECTB, PACIIOI0KEHHBIX B IPOHYMEPOBAHHBIX
Aaueiikax, Bioepute Gpopmyssl: A) KOMIUIeKCHOM conu; b) kpucrannoruapara; B) aABoiiHOM comnu.

1. KHSOq4 2. CuSO4 - 5H20 3. MnCOs




4. Ca(OH): 5. Na[Ag(CN)2] 6. POCl3

7. KoCr207 8. NaxFeOq 9. NaCl - KCI

Otajion oTBeTa: A-5, b-2, B-9

6. Cpenu npeuIosKeHHBIX (OPMYIT BEIIECTB, PACIIONIOKEHHBIX B TPOHYMEPOBAHHBIX
s4eiikax, Beroepure popmynsl: A) kucaotel; b) cpenneii conu; B) kucinorHoro oxcuna.

1. yrapHbslii ra3 2. H3P 3. TUMIOXJIOPUT KaJlus
4. PCl3 5. ammuax 6. BeO
7. NaHS 8. Mn207 9. Hz2Se

9Tanon orBera: A-9, -3, B-8

4. HpaKTI/I‘IECKI/Ie 3aJaHUd Ha OIPCACICHUC XUMHUYECKOM aKTHMBHOCTU BEIECTB B
3aBHUCUMOCTH BUJIa XUMHYECKOM CBSI3HM U TUIIA KpHCTaHHquCKOﬁ PCILICTKU.

1. Jlns ruapocynbdara HATPHs MOCTPONTE rpaduueckyro GOpMyIly W YKaKHTE BHIIBI
XI/IMI/ILICCKOI;'I CBj3HU B MOJIeKyJIe: I/IOHHaﬁ, KOBaﬂeHTHaﬂ, HOHﬂpHaﬂ, KOBAJICHTHAsA HeHOHﬂpHaﬂ,
KOOp[[I/IHaIII/IOHHaﬂ, METAJIJIMYECCKad, BOIIOpOI[Haﬂ.

(8]
H-O
4
N

drajon orBera:NaHSO,—""° o
Ces3p O — Na — nonnas

Ces3b O — S — KOBaJIeHTHas NOJSIPHAs
Cas3b O — H — koBaneHTHast moJsipHas

2. IlocTpotite Tpaduueckyro GopMysly HUTpUTA aMMOHUS M YKQKUTE BUIbI XUMUYECKOM
CBsI3U B 3TOM MoJiekyre. [lokaxuTte, kakue (Kakasi) CBS3U «PBYTCS» MPU TUCCOIUAIUH.
JtanoH orBera: HUTpuT aMMOHUSI — MOHHAS CBS3b

NO,

L
P
|+
I

NH4NO2 = NH4"+NO2



3. Ykaxure BUIBI XUMHYECKOW CBsi3u B cienayrommx wmoisekynax: CHszBr, CaO, J,
NH4Cl. KakoBbEI OCHOBHBIE CBOMCTBA JaHHBIX BUIOB CBI3U?

JTaJIOH OTBeTA:

CHsBr — kosanenmnuas céa3v. KoBaneHTHast CBA3b BOSHUKAET MEXy aTOMaMH C OJIM3KUMHU WITH
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
HarpasjieHUH. T.e. peaau3yeTcsl TAKOe CBOMCTBO KOBAaJIEHTHOU CBSI3U KaK HAIIPABJEHHOCTb.

CaO — uonnas ceéazv. OtTOoenbHBIE aTOMBI Kakoro-nubo sineMeHTa OyAyT CTPEMHUTBCS K

YCTOMYMBON BOCEMHURJIEKTPOHHON CTPYKTYpE, TePsisl WM NpuoOpeTast 3J€KTPOHBL. ATOMBI, 3aXBaTHUBILHUE
3JIEKTPOHBI, UIMEIOT OTPHULATEIbHBIN 3aps] M Ha3bIBAIOTCS AHMOHAMM, aTOMBI, OTEPSBIINE IEKTPOH,
UMCIOT TOJOXHUTENBHBIA 3apsii W Ha3bIBAIOTCA KamuoHamu. [Ipy BcTpede aHMOHOB C KaTHOHAMH
o0pasyeTcs Xumuueckas c6s3b, KOTOpas Ha3bIBACTCS UOHHOU C853b10, & COSANHEHNE — UOHHBIM. VIOHHbIE
COCZIMHEHMsI 00Pa3yIOTCs, KOTa CBS3BIBAIOTCS aTOMBI C OOJIBIION Pa3HOCTHIO AIIEKTPOOTPUIIATEILHOCTEH
(6onee, wem 2,1). JIOTHUHO TPEAMOIOKHUTH, YTO TPH COCAVMHEHHM METAIJIOB C HEMETalaMH, OyaeT
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.

Jo — Koeanenmnas uenonspuas ceszv. Eciam KoOBaJIeHTHas CBS3b B MOJIEKyJe oOpa3oBaHa
OJIMHAKOBBIMU aTOMaMH{ WM aTOMaMH C PaBHOM AJIEKTPOOTPULIATEIBHOCTEIO, TO TaKasl CBSI3b HE HMEET
HOJISIPHOCTH, T.€ BJIEKTPOHHAS IJIOTHOCTh pacnpeessieTcs CMMMeTpuaHo. Ha3piBaeTcs OHa HenmoJIspHoii
KOBaJEHTHOM cBsA3bI0. CBS3M MOTYT OBITh KaK OJIMHAPHBIMU, TaK W ABOHHBIMH, TPOWHBIMHU.

NH4Cl —  Oonopno-axyenmopnas ces3b. SIBIsSCTCS YaCTHBIM CIIy4aeM KOBAJIEHMHOU CE53U,
KOTJa OJWH aTOM BBICTYNAeT B POJIM JOHOPA 3JEKTPOHHOM Hapel, 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 Hapoi 3JIeKTPOoHOB. B ponn
AOHOPOB W AaKLENTOPOB KPOME aTOMOB W MOJIEKYJ, MOTYT BBICTYNAaTb Kamuouvl U auuoHwl. 1lpu
BO3HMKHOBEHHWHU CBSI3M Ha aTOME€ — JIOHOpE BO3HMKAeT 3(PQEKTUBHBINA MOJOKHUTEIBHBINA 3apsil, a Ha
aToMme — aknenTope — 3QpPEeKTUBHBINA OTPUIATEIBHBIN 3apsi.

Mexay NHs* u CI' — noHHasi ¢Bsi3b. MeXIy a30TOM M BOJOPOJOM KOBAJCHTHAS MOJSPHAS U
0JIHa TOHOPHO-aKIENTOPHAS CBS3H.

Tema 3.2. Pu3uKo-XMMHYECKHE CBOMCTBA HEOPIAaHMYECKHX BELEeCTB

1. Tecr «OcoOCHHOCTH XHMMHYECKHX CBOWCTB OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(pOTEePHBIX THUIPOKCUIOB U CONICI».

1. C KaKuM U3 MEPEYHNCICHHBIX BEIIECTB OyICT B3aMMO/I€HCTBOBATh THAPOKCH/T KaJIHsL:
A) Na;O
b) SO3
B) Ca(OH)2
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I') NaCl
2. Kakoe 13 BelIecTB pU pacCTBOPEHUHU B BOJIE 00pa3yeT KUCIIOTY:
A) NaCl
b) CaO
B) SO3
I') NH3
3. C pa30aBiIeHHOM CEPHOU KUCIOTONH MOXKET B3aMOICHCTBOBAT:
A) Ag
b) Fe
B) Cu
I') Pt
4. Enxve ménoun o01aaloT CBOMCTBOM pa3pyliaTh PACTUTEIbHBIC U KUBOTHBIC TKAHHU.
Taxumu cBOMcTBaMU HE 00JIaJaeT:
A) NaOH
b) KOH
B) LiOH
I') Cu(OH)2
5. C pacTBOpOM TUIPOKCHUIA KA B3aUMOICUCTBYET:
A) Ag
b) Cu
B) Fe
I Al
6. [Ipu TepMHuUecKOM pa3iioKeHUH, KaKOW U3 yKa3aHHBIX coJieil oOpa3yeTcs
OJIHOBPEMEHHO OCHOBHOMW U KUCJIOTHBIA OKCUBIL:
A) CaCOs
B) NHsNOs
B) NaNOs
') KCIO3
7. Kakoe u3 yka3aHHBIX CBOMCTB SIBJISICTCS XapaKTEPHBIM TSI BOAHBIX PACTBOPOB KHCIIOT:
A) OKpaIBaOT PaCTBOPHI METHIOBOTO OPAHIKEBOTO B JKEITHIH 1BET
b) okpammmBaioT pacTBop JaKkMyca B KPaCHBIH 1IBET
B) okpammBatot pactBop peHondTanenHa B MaTHHOBBIN [[BET
') okpamuBaioT pacTBOp JaKMyca B CHHUM I[BET
8. Kakue mapsl coeluHEHUI HE MOTYT pearupoBaTh MKy co00ii:
A) CaO u H20
b) Na2O u SOs
B) CO2u SO2
') MgO u CO>
9. B xakoM 13 MpHUBEIEHHBIX YPaBHEHUH peakiuii o0pa3yercsi coyib U BOJOPOJ:
A) Zn + HSO4 —
b) KOH + HCI —
B) CaO + HNO3z —
I) Ca+H0 —
10. C xakuM U3 MEePEUMCIICHHBIX BEUIECTB BCTYMAET B peakuuto okcun dpochopa(V)?
A) okcun yrinepoaa(Il)
b) okcun HaTpus



B) cepa
I') oxcun yrnepona(1V

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

b B b r I A b B A b

2. 3agaHusl HA COCTaBJIICHUE YPAaBHCHUII XUMHYECKUX PEAKIUN C Yy4aCTHEM INPOCTHIX U
CIIOKHBIX HEOPraHMYECKHX BEINECTB: OKCHIOB METAIOB, HEMETAUIOB H aM(pOTEpHBIX
JJIEMEHTOB;  HEOPraHWYECKMX  KHUCIOT, OCHOBaHMH ©  aM(OTEpHBIX  T'HIPOKCHUJIOB,
HEOPraHUYECKUX COJICH, XapaKTEPU3YIOLINX X CBOWCTBA U CIIOCOOBI OTY4CHHSI.

1) Hanummte ypaBHEHHE BO3MOKHOM PEAKIHH:

a) COJISTHAs KMCJIOTa M HUTPAT KaJlus;

0) TUIPOKCHU]T KaJIHS U XJIOPU]] HATPHS,

B) HUTpAT cepedpa U XJIOPHU KaIus;

') HUTPAT HATPUS U XJIOPU KaJIHSL.

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

0) FeClz + KOH —

B) FeSO4 + HCl —

r) FeCl; + HNO3z —

Hanwummre ypaBHEHHE BO3MOXHOW pEaKIuy.

3) U ¢ kucnoTamu, M ¢ IeIoYaMi MOXKET pearupoBaTh:

a) Mg(OH): ©0) Zn(OH): B) Cu(OH): r) Ca(OH):

Hanumure ypaBHEHHS! COOTBETCTBYIOIIMX PEAKIIUH.

4) U3 pactBopa cynbdara menu (1) Beimagaer ocaiok mpu 100aBICHHUH:
a) cynabduma Kanus,

0) YKCYCHOM KHUCTIOTHI;
B) Opomuia HaTpHs;
T') COJISTHOW KUCIIOTHI.

HanummTe ypaBHEeHNE BO3MOXKHOW pEaKIHH.

5) B onpenienieHHBIX YCIOBUSX MOXKHO OCYIIECTBHTh PEAKIIHIO:
a) CO + NO2 —

0) BaO + NO —
B) P20s + SO —
r) SO3 + Na.0O —
HanummTe ypaBHEeHHE BO3MOXKHOW PEaKIHU.

Ortanon orBeToB: 1) AQNOs + KCl — AgCl| + KNO3
2) FeSO4 +2NaOH — Fe(OH)2 + Na2S04
3) Zn(OH). + 2HCI = ZnCl; + 2H,0
Zn(OH); + 2NaOH = Na[Zn(OH)a]
4) CuSO4 + K2S — CuS| + K2SO4
5) SO3 + Na2O —NazS04

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



HCOPTaHNYCCKUX BECIICCTB.

1. KakoBsbI cBOMCTBa 1IETOYHBIX MeTAIIOB? Kak OHM pearupyror ¢ BOAOW U KUCIOPOIOM?
ITaJI0H OTBETOB:
1. lllenouHble METaLTBI — CHJIbHBIC BOCCTAHOBUTENU. [103TOMY OHM pearupyroT MOUYTH
CO BCEMHU HEMETAIIJIAMH.
1.1. c ranorenamu ¢ 0Opa30BaHUEM TajIOrC€HHUIOB!
2K + 12 = 2Kl
1.2. ¢ cepoii ¢ oOpazoBaHuEM CYJIb(PHUIOB:
2Na + S = NaxS
1.3. ¢ pocdopom u Bogopoaom (oueHb akTHBHO). [Ipr 3TOM 00pa3yroTcss OMHapHBIE COCTUHEHHS
— dochuasr v THIPUIBL:
3K+P=KsP

2Na + H2=2NaH
1.4. c a30TOM JIUTHI pearupyeT Mpyu KOMHATHON TeMIepaType ¢ 00pa3oBaHHEM HUTpPHUIA:

6Li + N2 = 2Li3N
OcTaJbHbIe ENOYHbIE METAIUIBI PEarupyIOT C a30TOM MPU HATPEBAHUU.
1.5. C yrneponom ¢ o6pa3zoBanueM KapOUI0B, IPEUMYIIECTBEHHO alleTUIICHUIOB!

2Na + 2C = Na:C»
1.6. ¢ KHCIOPOIOM KaXABIH IISIOYHONH METaJUl IMPOSIBJISICT CBOIO WHIAMBHIYAIBLHOCTH: IPH
TOPCHUU Ha BO3YyXE JIMTUH 00pa3yeT OKCHI, HATPUH — MPEUMYIICCTBEHHO MEPOKCHI, KAIUN U
OCTaJIbHBIC METAILIBI — HAIIEPOKCHUT.

4Li + O = 2Li0
2Na + O2 = Na202
K+ 02=KO2

2. lllenmoyHbIe METAIUTBI AKTUBHO B3aUMOJICHCTBYIOT CO CIIOKHBIMHU BEIIECTBAMMU:
2.1. Ulenounsle MeTamibl OypHO (CO B3pHIBOM) pearupylT C Booi. BzaumonelictBue
[IEJIOYHBIX METAJUIOB C BOJOM MNPUBOAUT K OOpa30BaHMIO IIENOYM W Bojaopoxa. Jlutuit
pearupyet OypHO, HO 6€3 B3pbIBa.
2K + H20 = 2KOH + H»
2.2. lllenounple MeTayyibl B3aUMOJCHCTBYIOT C MMHEPAJIbHBIMH KHCIOTaMHU (C COJISTHOM,
dbochopHOl 1 pa3zdaBICHHON CEPHOM KUCIOTOM) cO B3pbIBOM. [Ipu 3TOM 00Opasyrorcs coib u
BOJIOpPOJI.
2Na + 2HCI = 2NaCl + Hz1

2.3. Ilpu B3auMOJEHCTBUU ILEIOYHBIX METAJIOB C KOHIIEHTPUPOBAHHOW CEpHOW KHUCIOTOM
BBIJICIISIETCS] CEPOBOAOPOI.

8Na + 5H2SO4(komy) — 4Na2S04 + H2S + 4H20
2.4. lllenovyHple MeETaUIBI pPEArHpPYIOT € a30THOW KkucioToi. [Ipm B3amMoOAeWcTBUU C
KOHIIEHTPUPOBAHHOM a30THOI KUCIOTON 00pa3yercs okcup azota (I):

8Na + 10HNO3 (ko) — N20 + 8NaNOs + 5H20
C pa30aBieHHOM a30THOI KHCI0TOW 00pa3yeTcst MOJIEKYISPHBIM a30T:

10Na + 12HNO3 (pass)— N2 +10NaNO3 + 6H.0
C ouenb pa30aBIeHHON a30THOM KUCIOTOM 00pa3zyeTcss HUTpaT aMMOHUS:

8Na + 10HNO3 = 8NaNO3z + NH4NO3 + 3H.0
2.5. lllenoyHble MeTaUIBI MOTYT pearupoBaTh Jake ¢ BEIECTBAMU, KOTOPBIE MPOSBISAIOT OYEHb
crnalbple KUCJIOTHBIE cBoicTBa. Hampumep, ¢ aMMuakoMm, aneTWwieHOM (M MPOYUMHU
TEPMUHAJIBHBIMU aJIKKHAMHM), CIIUPTAMU, (PEHOJIOM U OPTaHUYECKUMHU KHCIOTaMH.

2Li + 2NHz = 2LiNH2 + Hz1
HC=CH + 2Na — Na— C=C —Na + H>
2CeHsOH + 2Na — 2C¢HsONa + Ho1
2CH30H + 2Na — 2CH3ONa + H2?1
2CH3COOH + 2Li — 2CH3COOLi + Ha1



[IlenouyHble METANIIBI PEATUPYIOT C rajoreHajJkaHaMmHu (peakuus Bropna).

2CH3Cl1 + 2Na — CoHs + 2NaCl
2.6. B pacmiaBe mienoyHble METAIBI MOTYT B3aMMOJCHCTBOBATH C HEKOTOPBIMU COJISIMH.
O6parute BHUMaHue! B pacTBope 1mienovynble MeTauibl OyIyT B3aMMOICHCTBOBATh C BOAOM, a HE

C COJISIMU JPYTUX METAILIOB.
3Na + AICl; — 3NaCl + Al

2. Kakwue cBoiicTBa nmeroT ampoTrepHbie okcuabl? [IpuBeauTe npumepsl.

ITaJI0H OTBETOB:

AMpoTepHbIE OKCUIBI MPOSBIAIOT CBOMCTBA U OCHOBHBIX, U KUCIOTHBIX. OT OCHOBHBIX
OTJIMYAIOTCSI TOJBKO TEM, YTO MOT'YT B3aMMOJEMCTBOBATh C pacTBOpPaMH U paciliaBaMM ILeaoueit
U C pacIulaBaMH OCHOBHBIX OKCHJIOB, KOTOPBIM COOTBETCTBYIOT ILIEIOYH.

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

IIpu sTOM amdoTrepHble OKCHUABI B3aUMOJCHCTBYIOT, KaK MPaBHIO, C CUJIbHBIMU U
CPEIHUMU KUCIOTaMHU U UX OKCHUJAMHU.

Hanpumep, okcua aatOMHUHMS B3aUMOJICHCTBYET C COJIIHOW KHCIOTOM, OKCHUIOM CEpbI
(VI), HO He B3aUMOJIEHCTBYET C YIJIEKUCIIBIM ra30M U KPEMHUEBOM KUCIOTOM:

amM(oTepHBbIN OKCU + KUCIIOTa = COJIb + BoAa
Al;03 + 6HCI = 2AICl3 + 3H20
amMOTepHBIN OKCU + KUCIIOTHBIA OKCHJI = COJIb
Al;03+ 3503 = Alx(SO4)3
Al,O3+ CO, +£
Al;03 + H3Si03 #

2. AM¢oTepHbIe OKCHbI HEe B3aUMO/JEHCTBYIOT ¢ BO/OIA.

Oxcuapl B3aUMOJIEHCTBYIOT C BOJIOHM, TOJIBKO KOTJa UM COOTBETCTBYIOT PACTBOPHUMBIE
TUAPOKCHUIBI, a Bce aM(OTEPHbIE THAPOKCUABI — HEPACTBOPUMBIE.

aMmdoTepHsIif OKcHI + BoJa #

3. AMdoTepHbIe OKCH/IbI B3aMMOAEHCTBYIOT € 1IEJI0YaMHU.

IIpy 5TOM MeXaHU3M PEAKLUUU U MPOLYKTHI PA3JINYAIOTCSH B 3aBUCUMOCTH OT YCJIOBUM
IIPOBEJEHUS MPOIIECCa — B PACTBOPE MIIU PACIUIABE.

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

Hckinrouenne — xemne30 He 00pa3yeT THpOKCOKOMIUIEKCHI B pacTBOpE IIenoun!

aM(dOoTepHBI OKCHJI + 1IeJ04b (paciiiaB) = cojib + Boja
Al;03 + 2NaOH = 2NaAIlO2 + H20
amoTepHBIN OKcU + 11e10Yb (PacTBOP) = KOMILJIEKCHAs COJIb
ZnO + 2NaOH + H20 = Naz[Zn(OH)4]

4. AM¢poTepHbIe OKCHIbI B3aHMO/AEHCTBYIOT ¢ OCHOBHBIMH OKCHAAMHU.

IIpu 3TOM B3aMMOAEHMCTBHE BO3MOXHO TOJIBKO C OCHOBHBIMH OKCHAAMH, KOTOPBIM
COOTBETCTBYIOT 1INIEJIOYM W TOJBKO B pacijaBe. B pacTBope OCHOBHBIE OKCHUIBI
B3aMMOJICHCTBYIOT C BOJIOM ¢ 00pa3oBaHUEM IIETOYEH.

aM(doTepHBIif OKCHI + OCHOBHBIN OKCHJ = COJIb + BOJa
Al203 + Na,O= 2NaAlOz

5. OkucanTeIbHbIEC U BOCCTAHOBUTE/IbHbIE CBOCTBA.

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

Zn0+C=2n+CO



Zn0O + CO =2n + CO2
ZnO + H2=2Zn + H20
Fe.O3 + Ho = 2FeO + HO
Fe>O3 + CO = 2FeO + CO>
6. AM¢oTepHbIe OKCHIbI B3aMMO/IEiiCTBYIOT C COJISIMH JI€TYYHX KHCJIOT.
[Ipy sTOM nelcTByeT MpaBWiIO: B pacIulaBe MEHEE JIeTY4YHe KHCIOTbl U HX OKCHbI
BBITECHAIOT 00Jiee JIETyure KUCIOThI U UX OKCUJIBI U3 UX COJICH.
Hamnpumep, TBepasiii okcu amtoMuanst AloO3 BEITECHUT OoJiee JeTydnid YIIIeKUCIIBIN Ta3

n3 Kap6OHaTa HaTpuAa 1IpU CIIJIQBJICHUU .
NaCOs + Al,O3 = 2NaAlO2 + CO»

3. KakoBpl cBOICTBa KHCIIOT U OCHOBaHWI? Kak OHH pearupyror Mexay co0oii?

ITaJI0H OTBETOB:

XUMUYEeCcKHe CBOWCTBA KUCTIOT.
1) B3aumozeiicTBre ¢ MeTalilaMu

Kucnotsl B3auMOJICHCTBYIOT C METaJUIaMH, CTOSAILIUMH B PSAY aKTUBHOCTU METAJUIOB
JeBee Boaopoda. B pesynapraTe peakuuu oOpasyeTcs CONIb W BBLAENSETCS BOAOPOI (Kpome
KHUCJIOT — OKUCIIUTENEH).

Mg + 2HCI = MgCl> + H>

2) B3aumoseiicTBre ¢ OCHOBHBIMU M aM()OTEPHBIMH OKCHIaMHU

Kucnotel pearupyroT ¢ OCHOBHBIMH U aM(pOTEPHBIMU OKCHJIaMHU. B pe3ynbrare peakiuu
oOMeHa 00pa3yroTcs COJib U BOJA.

3H2S04 + Fe203 = Fep(S04)3 + 3H20

3) B3auMoieiicTBHE KUCIIOT C OCHOBAHUAMHM U ¢ aM(OTEPHBIMU THAPOKCHIAMH

Kucnotsl pearupyroT ¢ OCHOBaHUSIMU U ¢ aM(OTEPHBIMH THIPOKCUIAMH, 00pa3ys Colb U
BOJLY.

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

4) B3aumo ieiicTBHE KUCIIOT C COISIMU

Peaknmm oOMeHa MEXIy KHCIOTAaMHU H COJSIMH BO3MOJXHBI, €CIIM B pE3yJIbTaTe
o0Opasyercss MPaKTUYECKH HEPaCTBOPUMOE B BOJIE BEIIECTBO (BBIMAAAET OCAJ0K), oOpasyercs
JIeTy4ee BEIECTBO (Ta3) WU ca0blil 2JIIEKTPOIHUT.

HCI + AgNO3z = HNOz + AgCl (ocamok Gesnoro mseta)
2HCI + Na;CO3 = 2NaCl + H20 + CO3 (ra3)

XHWMHMYECKUE CBOMCTBA OCHOBAaHUH
1) B3aumozelcTBre ¢ KUCIOTaMH

Peakuuun oOMeHa MexJy IIeIoYaMd M KHCJIOTaMH  HAa3bIBalOT  pEeaKUUsSMU
HEHUTpalIU3alnN.

NaOH + HCI = NaCl + H.0
Ca(OH)2 + 2HNO3 = Ca(NOs). +2 H20
2) B3aumoeiicTBrE C KHCIOTHBIMU OKCHIaMH
6NaOH + P20s = 2NazPO4 + 3H20
3) B3aumoseiicTBHE 11€104€EH ¢ pACTBOPUMBIMHE B BOJIE COJISIMU
2NaOH + CuSO4 = Na2S04 + Cu(OH)2 (ocamok romy6oro 1sera)

4. Kakue cBoiicTBa nmeroT coin? Kak oHU pearupyroT ¢ KUCIOTaMH U OCHOBAaHUSMH?



ITaJIOH OTBETOB.

1) XuMuveckue CBOCTBA CPeTHUX COJIei
PactBopuMBIE cONMM SBISIIOTCA AJIEKTPOJIUTAMU, CIEIOBATEIbHO, MOTYT pacnajaThCcsi Ha
noHbl. CpeHHEe COJIH TUCCOIUUPYIOT Cpasy:
NaCl — Na* + CI’
Tepmudeckoe pasiiokeHHe:
CaCO3z =Ca0O + CO2
HutpaTsl paznararorcst B 3aBUCUMOCTH OT aKTHBHOCTH METajlia COJIH:

Metain JleBee Mg, kpome Li Ot Mg no Cu [IpaBee Cu
ITponykter | MeNOs + O» MexOy + NO2 + O Me + NO, + O
[Tpumep 2NaNOz = 2NaNO; + O, | 2Cu(NO3), = 2CuO + 4NO: + O> 2AgNO3= 2Ag + 2NO; + Oz

Conu aMMOHUS pa3jararTcs ¢ BbIICICHUEM a30Ta uiu okcuaa azora (I), ecnu B coctaBe
AQHUOH, INPOSBISET OKUCIMTEIbHBIE CBOMCTBA. B oOCTanbHBIX CilydasX pas3liokKeHHE CoJied
aMMOHHSI COIIPOBOKIAETCSI BBIJICIICHUEM aMMHaKa:

NH4Cl = NH3 + HCI
B3anmMopeicTBue cosel ¢ MeTauiamMu:
Fe + CuSO4 = FeSO4 + Cu
bonee akTHBHbBIE METAJUIBI BBITECHSIOT MEHEE aKTUBHBIE METAIIJIBI U3 PACTBOPOB COJICH.
HekoTopsie conu noaBep:KeHbl TUAPOIIN3Y:
Na>COs + H20 = NaOH + NaHCOs3
FeClz+ H20 = Fe(OH)CI, + HCI
OOMeHHbIE peaKUU COJM U KUCIIOTHI, COJIM C OCHOBaHUSIMH U B3aUMOJIEHCTBUE COJIEH C
COJISIMU:
K2COs + 2HCI = 2KCI + CO2+H.0
Fe(NO3)z + 3NaOH = Fe(OH)3 + 3NaNO3
AgCI + 2Na2S203 = Naz[Ag(S203)2] + NaCl
OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE pPEaKLUH, OOYCIOBJICHHbIE CBOWCTBAMM KaTHOHA

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

2) XuMHYecKHe CBOHCTBA KHCJIBIX COJIei
Hucconuarys.
Kucunsle conmm qucconuupyroT CTyneH4aro:
NaHCO3; — Na* +HCO3~
HCO;  — H' + CO3*"
Tepmuueckoe pasznoxkeHue ¢ 00pa30BaHUEM CPEHEN CONU:
Ca(HCOz3), = CaCO3 + CO2 + H.O
BiaumopeiicTBue cosneii co menodsto. B pe3yibpTate 00pazyeTcst CpeaHsisi CONb:
Ba(HCO3). + Ba(OH). = 2BaCOs + 2H.0
3) XumMHu4eckne CBOiiCTBA OCHOBHBIX COJIE
Tepmuueckoe pasiiokKeHue:
[Cu(OH)].CO3 = 2Cu0 + CO2 + H20
Peaxmuu coseii ¢ kucioramMmu — 00pa3oBaHUE CPETHEN COJH:
Sn(OH)CI + HCI = SnCl; + H20
Jucconmanuss — Tak K€ KaK W KHUCJIBIE COJM, OCHOBHBIE COJM JUCCOLMUPYIOT
CTYIEHYATO.
4) XuMHnYecKkne CBOHCTBA KOMILJIEKCHBIX COJIei




N30bITOK CHIIBHOM KUCIOTHI MPUBOJIUT K Pa3pyIICHUIO KOMIUIEKCa U 00pa30BaHUIO JIBYX
CpPEIHUX COJIEN U BOJBI:

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

Henocratok cuIbHON KHCIOTHI MPHUBOAMT K OOpPa30BAaHHMIO CPEIHEH COMM aKTHBHOTO
MeTasuia, aM(pOTEepHOTrO TUAPOKCHIA M BOJBIL:

Na[Al(OH)4] + HCI = NaCl + Al(OH)s + H.0

BiaumopeiicTBue cinaboil KUCIOTHI C COMBI0 00pa3yeT KUCIYIO COJIb aKTUBHOTO MeTalljia,
aM(bOTepHBIN THAPOKCU U BOAY:

Na[AlI(OH)4] + H2S = NaHS + AI(OH)s + H20,

IIpu neficTBUM YIIIEKHUCIOrO WIM CEPHUCTOTO rasza IOoJy4yaroTcsl KUCIasl COJIb aKTHUBHOIO
MeTaiia U aM()OTEPHBIN TUAPOKCUL:

Ks[Cr(OH)s] + 3SO; = 3KHSO3 + Cr(OH)s,

Peakuus coneii, 06pa3oBaHHBIX CHILHBIME KHCIOTaMu ¢ katuoHamu Fe®', AP* u Cr¥,
OPUBOJUT K B3aUMHOMY YCUJICHHIO Tuaponusa. [IpoaykTsl peakmuu — JBa aM(pOTEpHBIX
TUAPOKCHUIA U COJIb AKTUBHOI'O METaJlIa:

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

Pasznararorcs npu HarpeBaHuu:

K3[Cr(OH)s] =KCrO: + 2H20 + 2KOH

4. JlabopaTopHas padora Ne2 «CBoiiCTBa METaJUIOB U HEMETAJIIIOBY

Ileab: BBIICHUTH XUMHMYECKHE CBOMCTBA METAVIOB W HEMETAUIOB, a TaK Je€ HX
coeauHeHuil. Jloka3aTe HaJIM4Me HOHOB METAJUIOB M HEMETAJVIOB B BEIIIECTBAX.

OOopynoBanue W peakTuBbl: ¢apdopoBas wyalika, NpoOMPKH, CIUPTOBKA, HATPUN
METAJUIMYECKUHA, MeAb  METauIM4ecKas, LHMHK  METaNIMYeCKui, TOpOIIOK  MarHus,
benondranent, TaKMyc, XJIOpUA HATPUS, XJIOPUI Kalus, jKele3Has MPOBOJIOKa, XJIOPU IUHKA,
cynbdar Menu, cepHas KHCJIOTa, MEPEeKUCh BOIOPOJA, HAIIATBIPHBIN CIUPT, Cyib(aT HATPHS,
XJopuJ 6apusi, XJIOpUA HATpUsl, OpoMuA Kaius, Hoaua Kaius, HUTpaT cepedpa
Teopus:

OcCHOBHON OCOOEHHOCTBIO BCEX METAJUIOB SIBIISIETCS] HaIMunMe HEOOJIBIIOro KOJIMYECTBa
AJIEKTPOHOB HA BHELIHEM 3JEKTpOHHOM cioe (1-3). MeTamuibl JIerKO OTAAIOT BaJICHTHBIE
AJIEKTPOHBl U SBJSIOTCA XOPOUIMMU BOCCTAHOBHUTENSAMHU. JIydlmIMMH BOCCTAHOBHUTENSMU
SBJISIIOTCS LIEJTIOYHBIE U LIEJI0OYHO3EMENbHbBIE METAJUIbI.

ITo creneHn XMMHUYECKON aKTUBHOCTH METAJUIbl PACMONIATAlOTCs B psJl HANPSOIKEHUH, e
AKTUBHOCTH TOHIDKACTCS CIIEBA HANIPABO:

Li—Rb—K—Ba—Sr—Ca—Na—Mg—Al—»Mn—»Zn—Cr—Fe—Cd—Co—Ni—Sn—P
b—H-—8b—Bi—Cu—Hg—Ag—Pd—Pt—Au

1. Yewm sieBee HAXOQUTCS METAJUI B pajy HalpsHKEHNUH, TEM OH XUMHYECKH aKTUBEH U
oOnanaer Oosblliell BOCCTAHOBHUTEIHHOW CHOCOOHOCTBIO, T.€. JIErde OKHUCISIETCS U TpyJaHee
BOCCTaHABIIMBACTCA U3 €r0 HOHOB.

2. YeM mpaBee pacrioyio’keH MeTajll, TeM OH XMMUYECKH MEHEee aKTUBEH M 00J1a1aeT
MEHbBIIIEH  BOCCTAHOBUTEIBHOM  CHOCOOHOCTBIO, T.e. TpPyJHEE OKUCIAETCS M JIerye
BOCCTaHaBJIMBACTCA U3 €r0 HOHOB.

3. Ka)K}IBIﬁ MCTAJJI psAda BOCCTAHABIIMBACT KAaTUOHBI BCEX CICAYIOUIMX 34 HUM B
Py METAIJIOB U3 PACTBOPOB UX COJIEH.



4. Mertamnsl, crosimue B pany Jieee Hz BoccraHaBiuBalOT ero u3 paz0aBiIeHHBIX
KHUCIIOT (KpOME a30THOM), @ MarHUil U CTOSIIME JIEBEE HETO METAJUIbl BBITECHSIOT BOJOPOJ M3
BOJIbI TP OOBIYHOM TeMmmepaTypbl. MeTasibl, CTOSIIKE MpaBee BOJOPOIA B PSAY HANPSIKCHHIA,
HE BBITECHSIOT €r0 U3 KUCJIOT.

Hewmeransr B [lepuonnueckoit cucreme anemenToB 1. 1. MenzeneeBa npencraBieHsl p-
37I€MEHTaMH ¢ oOIIeil NMEKTPOHHON KoHpurypanuei ns? npl-6 u aByms s-snementamu (H u
He).

B mnepuonmax crneBa HampaBO aTOMHBIE M HOHHBIE PaJUyChl HEMETaUIOB (IO Mepe
YBEJIMUEHUS 3apsijia Aipa) YMEHbILIAIOTCA, IPU TOM SHEPTUs HOHU3AIUH, CPOJICTBO K AJIEKTPOHY
U DJIEKTPOOTPULIATEIBHOCTh B LIEJIOM BO3pacTaroT. XapakTepHas HEMETaulaM OKHUCIUTENbHas
AKTUBHOCTb U HEMETAJNINYECKUE CBONCTBA YCUIIMBAIOTCS.

B rpynmax paguychl aroMOB y OJHOTUIIHBIX HOHOB B OOLIEM YBEIMUYUBAIOTCA,
HEMETAJUIMYECKHUE CBOICTBa 0OCiIa0eBaloT, a MeTajinyeckue Bo3pactatoT. [Ipu nepexozne ot 2p-
3JIEMEHTOB K Op-371€eMEHTaM »SHEpPrusi HMOHU3AIlMM YMEHBIIAeTCS, TaK KaK YCUJIMBAETCS
SKpaHUPOBAHUE 3apsAJia SAEP dJIEKTPOHAMHU, IIPEIIIECTBYIOUIUMU BHEILIHUM.

Ha cBolicTBa HEMETAIIIOB M UX COEIMHEHHMI OKa3bIBACT BIMSHUE KaK MOSBICHHE HOBBIX
MOJYpOBHEH Ha BHEIIHEW 3JIEKTPOHHOI 000J104Ke, TaK U 3alOJHEHHE MOIYPOBHEH BHYTPEHHUX
obomnouek. DnemeHnTsl BTOporo mnepuona B, C, N, O, F pe3ko oTnuyaroTcs OT p-3JIE€MEHTOB
HIDKECIEAYIOUMX nepuoaoB. [lpuunHa 3Toro 3akitouyeHa B UMEIOIIEMCS Y AJIEMEHTOB TPETHETO
nepuoJia cBo60AHOM d-TIoAypOBHE, CHOCOOHOM MPUHUMATH P-3JIEKTPOHBI IPHU UX paclapuBaHUH.
DJeMEeHTHI a30T, KUCIOPO U PTOp 00JIaAaI0T SIPKO BBIPAYKEHHOW CIIOCOOHOCTBIO y4acTBOBAaTh B
00pa3oBaHUM BOJOPOJHBIX CBSI3€H. DJIEMEHTHI TPETHEro M MOCIEAYIOIIUX TMEePUOJIOB 3Ty
CIIOCOOHOCTH TEPSIOT.

Brone mepuona y HeMETalJIOB MajgaeT CIOCOOHOCTh K OOPa30BaHHIO MOJOKUTEIbHBIX
HMOHOB C 3apsA]0M, OTBEUaloIIMM HoMmepy rpymnmbl. Hao6opoT, cnocoOHOCTE K 00pa3oBaHHUIO
OTPHULIATENILHBIX HOHOB BO3PACTaET.

Xoa paGoTsI:

OmnbiT Nel B3anmoneiictBue HaTpusi ¢ BOAOM.

Hamute B dapdopoByro yamiky 10 MOJOBUHBI JUCTUIUIMPOBAHHOM Bojabl. Boszbmure
MUHIETOM U3 KEPOCHHA KyCOUYEK HATpHs, BHICYLIUTE €ro (PMIbTPOBAIbHON Oymaroil 1 BHECUTE B
yamky. Kakoil raz oOpasyercs B pactBope? IIpoBepbTe OIBIT, 100aBUB COOTBETCTBYIOIIUI
uHaukarop. Kakoil Meran noikeH pearupoBaTth C BOJOM akTuBHee W mnouyeMy? Hamwumumre
YPaBHEHHE PEaKLUU. SBIsieTcs JIU 3TOT MPOLECC OKUCIUTEIBHO-BOCCTAHOBUTENBHBIM? OTBET
OOBSCHUTD.

OnpiT Ne2. OxkpamiuBaHye JIAMEHHU COJIAMHM HATPUS M KaJIHS.

Haneiite B ogny nmpoOupky 5 mil pacTBopa XJIOpUJa HATpHs, a B JAPYTyIO CTOJIBKO K€
xJopujia Kajaus. B rmiiaMeHu ropenku TIaTelbHO MPOKAIUTE KeEJIEe3HYI0 MPoBoJoKy. CMounte ee
pacTBOpPOM XJIOpUJa HAaTpUsl U BHECUTE B IJIaMs ropesiki. B kakoil 1Ber okpacuioch miams?
[ToBTOpUTE OMBIT C XJAOPUIOM Kaiusi. B kakoil LIBET OKpacuyioch miamsi?

OnbiT Ne3 B3aumopaeiicTBue MeTAJLI0B € COJISIMH.

[Ipuneiite B onHy IpoOHPKY 2 MJ pacTBOpa XJIOpHIA IIMHKA, a B JPYTyHO CTOJBKO K€
cyibdara menu. B mepByro 100aBUTH KycOdeK MeI, BO BTOpYK — LUHK. YTo Halmonaere?
Hanummure ypaBHEHHsS peaklMd, COCTaBbTE€ AJIEKTPOHHBIM OajaHC, YKaXHUTE€ OKHUCIUTEIb WU
BOCCTAHOBUTEb.

OnbiT Ne4 BzaumoneiicTBre Maruusi ¢ BoJ0M.



HacbinbTe HEMHOTO MOpPOIIKa MarHus B MPOOUPKY, HAIIOJIHEHHYIO Ha MOJIOBUHY BOJOM.
Pearupyer nu marauii npu komHatHo#i Temueparype? Harpeiite conepxumoe 10 kumneHus. Uro
npoucxoaut? I1o okoH4YaHKIO peakuK 100aBbTE MHAUKATOP — KaK U3MeHUTcs 1BeT? CocTraBbTe
YPaBHEHHUS pEaKLMU MarHus ¢ BOJOM.

OnbiT Ne§ JleiicTBMEe KHCJIOT HA Me/Ib.

ITomecTuTe B MpOOMPKY HEMHOI'O MEAHBIX CTPYXKEK U MpUIIeHTe pa30aBICHHYIO CEPHYIO
KHCJIOTY. 3aMETHBIX M3MeHeHUH He mpoucxoaut. [lpuneiite B mpoOMpKYy HECKOJIBKO Kallelsb
pacTBopa nepekucu Bopopoaa. [Ipodupky cierka B30onTaiite u HabmogalTe 32 U3MEHEHUSAMMU.
OO0BscHUTE IpoKcxoasaIIre sBiIeHus. HanumunTe ypaBHEHMs peakiui

OnbiT Ne6 CeolicTBa aMmMuaka.

Haneiite B mpoOupky 1-2 My BOAHOTO pacTBOpa amMMHaka M J100aBbTe B Hee 1-2 Karum
nakmyca. B kakoil mBer oxpacutcs pactBop? Kakumu KHUCIOTHO-OCHOBHBIMU CBONCTBaMHU
obnanaer NH4sOH? Hanummure ypaBHeHHE AMCCOLUAIIMM THAPOKCUAA AaMMOHMSL.

OmnbiT Ne 7 KauecTBeHHas peakusi HA CyJb(aT-HOH.

Hasnelite B mpoOupKy HECKOJIBKO Karejlb PacTBOPUMOW COJM CEPHOW KHUCIOTHI U
n00aBbTE pacTBOP XJopuaa Oapus. 3auIIUTe HAOIIOACHHUS U YKAKUTE LIBET BBIIABILIEr0 OCaIKa.
Hanummre ypaBHeHHE peakiuy B MOJIEKYJISIPHOM U MOHHOU (opMax.

JloGaBpTe B mpoOUpKy 1-2 ™M pacTBopa CoOJIIHOM KuciIOThl. HaGmromaercs mm
pacTBopeHue ocaaka? Caenaiite BbIBOJ 110 pe3yjIbTaTaM OIIbITA.

OnbiT Ne8 Peakuuu o0HapyKeHUsI Ta10TeHU/-HOHOB.

B Tpu mpoOupku Haneiite mo 1-2 mi pacTBOpPOB: B NEPBYIO — XJOpPHAA HATpus, BO
BTOPYIO — OpoMHJIa Kajusl U B TPEeTho — Hoauaa kanusa. Bo Bce Tpu npoOupku go6aBeTe 1o 2-3
Karuii HUTpata cepedbpa. Kakoro 1iera nonaydensl ocagku? Hanummre ypaBHEHUs peakiuii.

Tema 3.3. [Ipon3BoaCTBO HEOPraHUYECKUX BelleCTB. 3HAYeHHUe H IPUMEHEHHE B
OBbITY U HA IPOU3BOACTBE

HpaKTI/IKO-OpHeHTHpOBaHHI)Ie 3aJaHUsl 110 COCTaBJICHUIO XUMHUYCCKHUX peaKHI/Iﬁ C
ydyaCcTuem HEOPTaHNYICCKUX BCIIICCTB, HCIOJIB3YEMbIX JIIA ux I/II[CHTI/I(l)I/IKaHI/II/I n
IMPOMBIINIJICHHBIX croco0oB MOJIYy4YCHMU.

1. KapOokcurepanus

A 3HaKOMO JIM BaM MOHATHE «kapOokcuTepanus»? B TepaneBTHUECKHX LENAX UCIOIb3YIOT
razoobpasHoe BemiectBo. Ilo 3Tolf mpuunHE NOJOOHYI0 METOJIUKY HAa3bIBAIOT «Ta30BBIMU
yKOJIaMu». OTa METOAMKA HUCIOJB3YEeTCsl JJsl JIEUEHUS CEepJIeYHO-COCYAMCTBIX 3a00JIeBaHU,
MOBBILICHUS ATACTUYHOCTH KOXKU. [loBBIIEHHE colepikaHUs 3TOrO raza B KpOBHU TOBOPHUT O
HeKayecTBeHHON (QyHKuMHU KpoBuU. Camoe YyAMUBUTENBbHOE, YTO OHO HCHOIb3YeTCS B TBEPAOM
BUJE B NUIIEBON MPOMBIIIJIEHHOCTH AJIi XpaHEHUS U TEPEeBO3KH NPOAYKTOB: DPbHIOBI, Msca,
MOPOKEHOTO.

3amanue
Bbi0epuTe o1MH NpaBUIbHBIN OTBET:

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

2. KakumMu XuMUYeCKUMHU CBOMCTBAMH 00/1a]1a€T 3TO BEIECTBO?



A) KHCIIOTHBIMH
b) ocHoBHBIMEI
B) amdorepupiMu
3. C ueM MOXKET BCTYIAaTh BO B3auMO/ieicTBUE?
A) ¢ BOJI0ii, OCHOBHBIMH OKCHJaMH, IIIEJI0YaMHU, HEKOTOPBIMHU COJISIMU
b) ¢ BoJ10ii, KUCTOTHBIMHU OKCHUJIAMHU, IEJI0YaMH, HEKOTOPBIMU COJISIMU
B) ¢ Bo110i1, KUCTIOTHBIMH OKCHUJIAMH, KUCIIOTAMH, HEKOTOPBIMU COJISIMU
4. C moMOIIIbIO KaKOT'0 BEIIECTBA €r0 MOKHO OOHAPYKUTH?
A) dbenondranenna
B) 6pomMHoIi BOIBI
B) u3BecTkoBOI BOJIBI
5. TlpuBeaute QakThl, KOTOPHIC JOKA3BIBAIOT OTPHIATEIHLHOE BIMSHUE JTOTO Ta3a Ha
KEITYT0YHO-KUIIICYHBIN TPaKT YeTIOBEKa.
JTajI0OH OTBeTA:

1 2 3 4
A A A B

5 — IloBhIIeHHOE COJACPIKAHUEC Ira30B B KUIICYHHUKEC BCACT K PACTAKCHUIO KHUIIICYHHUKA,

CTUMYJIMPYCT TEM CaMbIM IICPUCTAJIBTHUKY, BbI3bIBasd 6OJICByIO CUMIITOMATUKY

2. [loBapenHas cos1b

N3BecTHO, yTO B MUpe A00bIBaeTcsa npuMepHo 100 MUUIMOHOB TOHH MOBAPEHHOH COJU B
roj. Ha nuieBbie Hy»X/Ibl pacxoyeTcsl OKOJIO OJJHON 4eTBEepPTOI YacTH 3Toro koiauuectna. Kyna
e UIeT OcTallbHas CoMb?

[ToBapeHHass colb COBEPIIEHHO HEOO0XOAMMAa MpH IMPOU3BOACTBE MSCHBIX M PBIOHBIX
KOHCEPBOB, OHA WCIIOJIb3YyeTCS B METATYPrUu4ecKOd OTpaciu MPOMBIIUIEHHOCTH, NpU
06pa60TKe MCXOB U PA3JIMYHBIX KOK, B INPOHCCCC NPUTOTOBJICHUA MbLId, UACT AJIA ITOJTYYCHUA
KaJIbIIMHUPOBAHHOW COJZIbI, TMpUMEHsETC B MeauruHe. OCHOBHOM MOTpeOHWTENb CONH —
XMMHYECKasl OTPacib MPOMBIIUIEHHOCTH. B 3TOI 0051aCcTH UCIONB3yeTCsl HE TOJIBKO cama COJlb,
HO U JIEMEHTHI, COCTaBIsAIOIIME ee. B mpolecce 31eKTpoiu3a €€ pacTBOpa MOJIy4aroT XJop,
BOZOPOJ M enkui HaTtp. M3 pacTBopa enxoro Harpa mojay4aroT TBEPAYHO IIEIOYb — KayCTHUK.
CoeauHsis BOOOPOJ € XJIOPOM, IOJIy4YarOT COJISTHYIO KUCIIOTY.

3aganue: cocTaBbTE yPAaBHEHUS, ONIMCAHHBIX B TEKCTE PEAKLIUM.

ITAJIOH OTBETA:
3JIEKTPOJIN3 pacTBOpa

2NaCl + 2H,0 2NaOH + Clx+H;>
H, + Cl, — 2HCI

Pa3znen 4
Tema 4.1. Knaccudukanus, cTpoeHne 1 HOMEHKJIATYPA OPraHUYeCKUX BelllecTB
1. 3aganusa Ha COCTaBJICHHE HA3BaHUI OPraHUYECKUX COCTUHEHHH 10 TPUBUATHLHON WITH
MEXIYHAPOJAHOU CUCTEMATUUECKOW HOMEHKIIATYpe

1. HazoBuTe mnpuBENEHHbIE HUXKE YIJIEBOAOPOJBI MO MEXKIYHApOJHON HOMEHKIATYpE
IUPAK:



CH=s

CH3; —CH —CH: —-CH—-CH3

CHs

CHs

CH: — CH2 — C — CH — CH>OH
I |

CHs: CHs

CHs; —CH:>: CH:>: —CHs

I I
CH;3;—C — C — CH-—-CH:z —CH>

I | |
CHs CHs CHs

JTajI0H oTBeTa: 2,4-TUMETHINICHTaH, 2,3,3-TpuMeTinenTad-1-oi; 3,4,5,5-rerpameTuni-

4->THIIrernTa.
2. HazoBuTe mpuHBEICHHBIC HWXKE YIICBOIOPOIBI MO MEXIYHAPOIHOW HOMEHKIIATYpPE

IUPAK:
CH, - CH,
CH, - CH,~ CH,~ CH- CH, CH,— (|:H ~ CH,- CH,
CH;
CH; — CH, - CH - CH, — CH,
CH, - CH - CH, - CH;
CH,;
CH;, - CH-CH,-CH, CH,-CH,-CH;

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

ITajIoH 0TBeTa: 6-MEeTHII-3-3THIIHOHAH; 3-METHII-5-3TUJITeNTaH; 6-METHJI-2-3TUITHOHAH.
3. Hanmummre cTpykTypHBIE (DOPMYITBI COSTUHEHHH 110 MX HA3BAHUSIM:

1) 2,5-numernnrekcen-3;

2) 2,5-numMeTHII-3-HUTPOTeKCaH;

3) 2,3-muxJI0prekcaHoBas KHCI0Ta;

4) 2-6pomOyTaH.
9TajIoH OTBETAa:



CH3 CH3

1y HeC——C—G=—=F——G—CHs

NO,
|y
2) hme—=8 C——C'—C——CHy
CHs CHs

cl  Cl OH

4 pe—H_ B _cp,
|
Br
2. 3agaHMsi Ha COCTaBJICHHE I[IOJIHBIX M COKpALIEHHBIX CTPYKTYPHBIX
OpPTaHMYECKUX BEIIECTB OT/IEIHHBIX KJIACCOB
HanwummmTe mosiHble ¥ COKpaIIeHHbIE CTPYKTYPHBIC (POPMYJIbI:
1) 2,2,A-TpuMeTHIITIEHTaH
2) 2,3,6-TpuMeTHI-4-3THIIrenTan
3) 2,5-auMeTHIITeKCeH-3
4) 2,3-muXJI0preKcaHoBasi KUCI0Ta
9TajIoH OTBeTAa:

H H
H | HH | H
CH, CHj H Ny N H
| N/
) Hye——C—C—F—CH, H—/C—T—T—T—C\—H
CHs H /C\H H H
H | H
H H
H | H
CHs H \C/
| PN
CHs CH, H \C/H C H H -
| |y N
2 Hsc—ﬁ—(?—ﬁ—cz—g—CHa H—>C—C—C—C—C—C—C<—H
CHy CHy H Jq (|: +|| rL (|: H
AN W
H H
H H
H
H | H
L1
3) mc—g—a:g—é—cm H—>C—C—C= —C—C<—H
CHg H IL | (|_‘, H
H/|\H
H
HO\ <|:| H—O\ . H H H H
H N
/2 S/ o A B A
° cl 0 H C H H H

hopmyn



3. 3apayu Ha onpeneneHne mpocTeneld HopMyIIbl OPraHMIECKOW MOJIEKYIIbI, UCXOIS U3
3JIEMEHTHOTO cocTaa (B %)

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

Jrasion orBera: KoCOs3

2. BeiBenmute mnpocreinryro GopMyiny COCIUHEHHS, €CIM HM3BECTEH €ro 3JEeMEHTHBIN
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%)

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

3. Haiimute mMonexkynsapHyto GopMyly COSTUHEHHS a30Ta ¢ BOJIOPOJIOM, €CIIM MaccoBas
JI0Jis Bojopoaa B HeM paBHa 12.5%, a oTHocHTeNbHAs IUIOTHOCTh MAPOB ATOTO BEIIECTBA IO
BOJIOPOJly paBHa 16.

Ortajon orBera: (NH2)2 mmm NoHa

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 (OpPMYIy JTaHHOTO
BELIECTBA.

Jrason orBera: C3HgO (C3H7OH)

5. Onpenenure MOJEKYJISApHYIO (OpMYIy s]a IIMAHCKOH MYIIKM KaHTapUAWHA, €CIIU
MacCOBBIE JIOJIH 3JIEMEHTOB B HEM cOCTaBIsAOT: 61,23% (C), 6,12% (H), 32,65% (O).

Jranon orBera: C10H1204

Tema 4.2. CBolicTBa OPraHUuvYeCKUX COeTUHEHH N

1. 3agaHmsi Ha COCTAaBJIEHHE YPAaBHEHHI XUMHUYECKHX PEAKUUd C y4yacTUEM

OpPTaHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHHSI.

Hanumvre ypaBHeHUS! peakiinii, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIICTYIOITHE

IPEBPALIEHUS:
Zn, t HBr Na,>pup Cr,03, t
1,3-muxsmopmpornian — X1 — X» 3 X4 — CsHsCH(CH3)2

B ypaBHeHuUsIX npuBenuTe CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEILECTB.

ITaJI0OH OTBETA:

2 AN +2Na —>= _~_"~_~ +2NaBr

Cr203 t
A~~~ ——— + 4H,



2. 3ajaHusi Ha COCTaBJICHWE YpPAaBHEHUN XUMHUYECKUX PEAKIUN, HWIUTIOCTPUPYIOIINX
XUMHYECKUE CBOICTBA C YUYCTOM MCXAHU3MOB IMPOTCKAHUA JAaHHBIX peaKHHﬁ U Te€HETHUYECKOU
CBSI3U OPTraHUYECKUX BEIIECTB Pa3HbIX KJIACCOB

YCcTaHOBUTE COOTBETCTBHUE MCKAY pCarupyromuMi BCUICCTBAMU U YITICPOACOACPKAIUM

MPOJIYKTOM, KOTOPBIA 00pa3yeTcs Py B3aUMOJICHCTBUU 3TUX BEUIECTB: K KaXIOH MO3UIIHH,
0003HaYeHHON OYKBOH, MOA0EPUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO TN POH.

PEATHMPYIOIINE BEHIECTBA

IPOJYKT B3AMOJIENCTBHUA

A) yKcycHas KUCJIOTa U KapOOHaT HaTpus;

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

meau (1) (mpu HarpeBanun);

I') sTaHON M HATpPWHIA.

1) nponuoHaT HaTpus;
2) 3TUNAT HATPUS;

3) ¢opmuar memu (11);
4) dbopmuaT HaTPUS;
5) anerat menu (11);
6) yrIeKHCIbIi ras.

TaJI0H oTBeTa: 6462

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

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

sTaHozia ¢ 46 T METANINYECKOT0 HATPHSL.

Jrtasion orBera: O6beM Boopoaa onpenenum mo gopmyrne: V= Vp N,

CocTaBUM YpaBHCHHC PCAKIINU:
2C,HsOH +2Na — 2C2Hs0Na + H21

1) BbluMciauMm KOJIMYECTBO BELIECTBA CIHUPTAa M HATPUS B HMCXOJHBIX HABECKax IIO

dopmyne:n=m/M

N(C2HsOH) =46 / 46 = 1 monb; N(Na) =46 /23 =2 moub.
N3 ypaBHEHMsI peakuuu crefayeT, 4TO CHUPT M HAaTpUM pPEArupyroT B MOJSPHOM

orHomrenun 1:1 ,1.e. N(C2HsOH) = n(Na).

CrnenoBarenbHO, HaTpull B U30bITKE. PacueT BesieM 1o crupry.

2) U3 ypaBHEHHS PEaKIUK CIIEYeT:
n(Hz) = 0,5 n(C2HsOH); n(Hz) = 0,5 (Mob);
V(H2) = 22,4 % 0,5 = 11,2 ().

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

I.Ieﬂ]:: 3aKpCIJICHUC 3HAHUH O CBOMCTBAaX HCMPEACIbHBIX YTJIICBOAOPOAOB: CITOCOOHOCTH alIKEHOB
BCTYIIATh B pC€aKIWU ITPUCOCAUHECHUA, OKUCIICHUS, TOPCHUS; U3YUCHNE KAQUYCCTBECHHBIX pealcunﬁ Ha

HEMPEACIBbHBIC YTITICBOAOPOABI.
Teopus

Otuned - CoHa saBnsercs HpOCTCfIH.IPIM MNpEaACTAaBUTCIICM HCIIPCACIBbHBIX YTIJIEBOAOPOIAOB C

onuoy nBorHoM cBA3sI0: CHo= CHo.
IHony4yenne.

1. B npomviwnennocmu 3TUIIEH BBIACNSIOT M3 Ta30B KpeKHMHra (paciuersieHus) HedTu.

Baxneiimmii cmoco® mMonMydeHHs DJTUIICHA
KaTaJIn3aToOpOM:
CHs— CHs— CH>=CH2+ H>

ACTUAPUPOBAHUC JSTaHa HaJ HHUKCICBBIM

2. B nabopamopuu MOMy4aroT JETHApATAIMCH STHJIOBOTO CIHUPTa (OTHICTUICHHUE BOJIBI).
BoszneiictBue BomooTHuMaromux cpeactB (ko H»SOs) Ha onHOATOMHBIE CHUPTHI TpPU




3.

BBICOKOW TeMIieparype, MPUBOAUT K OTIICIUICHHIO MOJIEKYJBl BOJBI M 0OpPa30BAaHUIO JBOHHOMN
CBSI3U:
CHsz— CH2OH — CH>=CH> + H20
B co3ganum N[BOWHON CBSI3M MEXAY JABYMs aTOMaMM YIJepofa YYacTBYIOT JIBE Mapbl
AIIEKTPOHOB, MPHYEM OJIHA CBS3b — IPOYHAs, a JApyras CBA3b ciadasi, JerKo pa3pbIBaeTcs, 4YTo U
OOBSCHSICT HEHACHIIICHHBIX XapakKTep OPraHHUYECKUX COCIWHEHUN C JIBOMHOW CBS3bIO U
CKa3bIBAa€TCs HAa UX XUMHUUYECKUX CBOWCTBaX.
I. Tak, nns HenmpenenbHBIX YIVIEBOAOPOJIOB psiia ITHIICHA
NPHCOeTUHEHHS, KOTOPBIE IPOTEKAIOT C Pa3pbIBOM JIBOMHOU CBSI3U.
1. Peaxyus euopuposanus: CH>=CHz+ H>—CHz- CH3
2. Peaxyus canoeenuposanus: CH,=CHz+ Bra = CH2Br - CH2Br
[Tpu B3auMoOIeHCTBUY C ajIKeHaMU OpOMHasl BojJia 00EeCIIBEUNBAETCS, TOITOMY PEaKIIHsI C
OpoMHOI1 BOIOH SIBISETCSI KA4eCTBEHHOM Ha HENpeIeIbHbIE YIIIEBOAOPOIBI.
Peakyus cuopoeanocenuposanus: CH3 — CH=CH>+ HBr—=CHzs- CHBr - CHs
[TpucoeanHeHNe rajloreHOBOIOPOAOB K aJIKEHAM IIPOUCXOJUT 110 npaguiy Mapkoenukosa:
aTOM BOJOpOZa MPHUCOEAHHSETCS K Oojee THMAPUPOBAHHOMY aToMmy yriepoja (IIpH KOTOPOM
0oJbIIE  COJAEP)KUTCS aTOMOB BOJOpPOJA), a TAJIOT€H - K MEHEEe TUAPUPOBAHHOMY aTOMY
yriepoja.
4. Peaxyus euopamayuu: 3T€H, IPUCOEAUHSIS BOLY, 00pa3yeT ATHIIOBBIM CIIUPT.
CH>=CH2+ H20—CH3s—- CH20H
Il. Peakuuu oKucJIeHUS
1. Peaxyus 2operus: alKkeHbl TOPT ¢ 00pa30BaHUEM YTIEKUCIOTO ra3a U BOJBI.
C2Hs+ 302—2C0O2+ 2H20
2. Peakyus oxkucnienus: STAIEH OKUCISIOTCS BOAHBIM pacTBopoM KMNO4 1o
STUJICHTJIUKOJIA:
CH,=CH; + [O] + HOH - CH20OH — CH,OH
Peakuns ¢ KMnOgssBisieTcs KaueCTBEHHON PEAaKIUE Ha HENPEIENbHbIE YTIIIEBOAOPOIBL, T.K.
(buoseToBBIN pacTBOp MEpMaHraHaTa KaJlus B X0/ peaklUuy 00eCBEeYBACTCS.
I1l. Peaknuu moiuMepu3anuu.
7. Peaxyus nonumepuzayuu IpOTEKAET 3a CUET pa3pbiBa KPAaTHBIX CBA3EH, ¢ 00pa3oBaHUEM
BBICOKOMOJIEKYJIIPHOTO COEIMHEHUS (ITOJIMMEpa).
nCH2=CHz— (-CH2-CH2-)n

XapakTepHbl PeaKkuuu

OobopynoBaHue: NpoOUPKH, MPOOKA C Ta300TBOJAHOMN TPYOKOM, IITATHB, CIIMPTOBAs TOPEJIKA, CIIMYKH.
Peaktubi: CoHsOH, HoSO4(koHIL.), mecok, 6pomuas Boaa (Brz), KMnOa.

Xoa padoTbl
C mpaBusiaMu TEXHUKHU 0€30TIACHOCTH 03HAKOMIIEH(a) ¥ 00sI13yI0Ch WX BBITIONHSTH.

Ne | Yro nenamm? Yro "HaOmoganmmu? YpaBHEHHE peakuu BriBoab1
11 [Monyuyenue C2HsOH —=C2Hs1T + H20. B xome peakuuun
STUIIEHA. KOHIIEHTPHUPOBAHHAS
CalLgiL L pawciig cepHasi KHCIIOTa
B npoOupky Hanmim | Bei# capr) sabHpaeT BOTy H3
1 MO 3TUIOBOTO H:SO4 P y
CIINPTA, B
crupTa 5
pe3ysbTaTe
OCTOPOXKHO
oOpa3syercs ITUJICH.
mobaBpTe  6-9 M
N Takyto peaxkiuto
KOHIICHTPUPOBAHHOU
o HA3bIBAKOT —
CepHOM KHUCIIOTBI.
peaxiust
3arem BCBITIAIN
JICTUIpaTaIHH.
HEMHOI'O




MPOKAJICHHOTO TTeCKa
(ITOOHBI
MIPEIOTBPATUTH
TOJIYKH  SKHJIKOCTH
pHu KUTICHUH ).
3aKpbpuUTH  TIPOOUPKY
npoOKoii c
ra3o0TBOJHOU
TPYOKO#, 3aKpernuin

ee B INTaTUBE U
OCTOPOXKHO Harpeiu
COJICPKUMOC
TIPOOHPKH.

B nmpobupke HaunHaeTcs
BBIJICJIATHCS I'a3 - STUICH.

2.3y4yeHne CBOWCTB
JTUJIEHA.

B nmpyryto mpobupky
HaJIUIHA 2-3 MI
OpOMHO¥ BOJIBI.
Onyctunu
ra300TBOIHYIO
TpyOKy mepBoit
MPOOHPKH 10 AHA
NpoOUPKH €
OpOMHOM BOIION U
IPOITYCKaJIU Yepe3
He€ BBIICIAIOIIUICS
ras.

H,S0, (xoH11. )|

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

H,C=CH, + Br, — CH,Br — CH-Br

B xone peakiuun
MIPOUCXOIUT
OKHCJIEHUE 3TUJICHA
OpOMHOH BOJIOM 110
JIBOMHOM CBSI3U.

OO6ecBeunBaHue
BOJIHOTO  pacTBOpa
OpOMHOH BOIBI —
KavyeCTBCHHAS
peakIis Ha aJKeHbI!

B tpeTbto npobupky
HaIUIHN 2-3 M
pa3baBIIEHHOTO
pactBopa KMnOy,
MOJIKUCIICHHOTO
CEpPHOM KUCIIOTOU, U
IPOITYCTUIIN Yepe3
HEro Ta3 - 3TUJIEH

[Ipu mpomyckanuu rasa uepes

MIOJKUCIICHHBIH pacTBop
KMnOsg, MIPOUCXOUT
obecrBeUnBaHUE pacTBopa

KMnOs..

3CH,=CH; + 2KMnO4 + 4H,0 =
3HO-CH>-CH>-OH + 2KOH +
2MnO, peaxius Baraepa

XKecrkoe okucieHue:
5C2H4+12KMnO4+18H,S04—
10C0O2+6K2S04+12MnS0O4+28H,0

B xome peakuuun
MIPOUCXOJIUT
OKHCJIEHHE DSTHJIEHA
ITOJIKHCJIEHHBIM
pacTtBopoM
TiepMaHraHarTa
KaJusl.
OO0ecuBeunBanue
BOJHOTO  pacTBOpa
mepMaHTraHaTa -
KadeCTBEHHAs
peakITis Ha aJTKeHbI!




Brigensroniuecd ras C,Hs+ 30, — 2C0O2+2H50. Otuined TOPUT

TIEPBOM MPOOUPKH Skt SIPKUM  CBETSIIAMCSI

HOOOXKIJIN. BBIH CIIHPT) : III1aMCHEM, qTo0
H,S0; ‘ TTOKa3bIBAET

CBSI3EH.

OThWieH Ha BO3AyXe TOPHT
SAPKUM CBETSIIUMCS TIAMEHEM.

OO0wmuii BBIBOA: Ha JaHHOH abopaTopHON paboTe Mbl HAYYWIMCH MOJYYaTh B JIAOOPAaTOPHU STHIICH
peakuuen JeruapaTaluuy CIHUPTOB; U3YUWIM XHMHWYECKHE CBOMCTBA 3TWIEHA, a MUMEHHO, JEHCTBHUE
STHIIEHA Ha OPOMHYIO BOJIY Y TIOJIKACIICHHBIN PacTBOP MEPMAaHTaHATa KaJHs.

Bonpocel u 3a1aHus

1. B ueMm paznuumne Mexay G- U - CBSI3IMH B MOJIEKYJI€ 3THIIEHA?

2. [ToueMy 3TUJIEH OTHOCUTCS K HEMPEIEIbHBIM YIIIeBOAOpOIaM?

3. Kakue peakiiuy Ha3bIBAIOTCS: a) THIAPUPOBAHUEM; O) JETUAPUPOBAHNUEM; B) TIOJTUMEpU3AIIHCH?
4. Kakue peakuuu SBISIOTCA KaU€CTBEHHBIMU PEAKIUSIMHU HA HETpeIebHbIE YIIIEBOAOPOIbI?

5. Yro oO1iee u B 4eM OTIMYNE XUMHYECKUX CBOMCTB METaHa (aJKaH) U dTUJIeHA (aIKeH)?

Tema 4.3. Oprannyeckue BelecTBa B )KU3HeAEATEILHOCTH YeJI0BeKA.
IIpou3BOACTBO M MPUMEHEHHE OPraHUYeCKHUX BelleCTB B IPOMBIILICHHOCTH

IIpakTHKO-OpMEeHTHPOBAHHBbIE 3aJaHMSl TI0 COCTABICHUI0 XWMHUUYECKHX pEaAKIHil C
y4acTHEM OPTraHHYeCKUX BEIIECTB, HCIOIB3YyEeMbIX MJIsi WX HACHTUPUKauuu B OBITY U
MIPOMBIIIICHHOCTH.

MoJsoyHas KHCJI0TA

[TpoMeKyTOUHBIM MPOIYKTOM OOMEHa y TEIJIOKPOBHBIX KMBOTHBIX SIBISETCS MOJIOYHAS
KHCIJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYILIME HACEKOMbBIEC YIIABIMBAIOT HA 3HAUYUTEIbHOM
PacCTOSIHUU.

3amanue

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

2. YcranoBute ¢GOpMyITy MOJOYHOW KHCIOTBI, KOTOpasi TTOMOTAaeT HACEKOMBIM HAXOJUTh
TETJIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIC JIOJH DJIEMEHTOB B HEH COCTABJISIOT: YIJiepojaa —
40,00%, Bomopona — 6,67%, kucimopoaa — 53,33%.

3. CoctaBbTe CTPYKTYypHYIO (OPMYITy MOJOYHOW KHUCIOTHL. Ha3oBUTE KHUCIOTY MO
HoMmeHknarype UIOITAK.

4. Ha ocHOBaHMM CTpPOEHMS MOJOYHON KHUCJIOTBHI CIENAlTe BHIBOA O €€ XMMHYECKUX
CBOMCTBax.

Jrajson orBera: 1. J[ns KoMapoB TpH BBIOOpE «KEPTBBD» HMMEET 3HAYCHHE 3arax
YeJIOBEeKa M TeMmIeparypa ero tena. MojiogHash KHCIIOTa — OJIHO M3 CaMbIX NPHUBIIEKATEIbHBIX
COEJIMHEHUH U3 MOTa 711 KOMapoB,

HaJIH4uc KpaTHBIX




2. C3HsO3

0
H,C—CH—C
| \
3 OH OH

2'FI/I,I[pOKCI/IHp0HaHOBaﬂ KHCJIOTa
4, HpOfIBJ’IHeT CBOICTBa OAHOATOMHOI'O CIIMPTa, Kap6OHOBI)IX KHCJIOT.

AneTrnjieH

OnHUM W3 CaMBIX PacIpOCTPAHEHHBIX CIIOCOOOB CBAPKH IUIABJICHUEM SIBIISIETCS Ta30Bas
CBapKa, KOTOpas IPOU3BOAUTCS C OOpa30oBaHMEM Tra30BOr0 IUIAMEHU B KaHallaX CBapO4HOMN
ropenkud. (OOpa3oBaHME Ta30CBAapOYHOrO IUIAMEHHM HEBO3MOXKHO ©0e€3 ra3a aleTHIIeHa.
TexXHUYECKUH alleTUIICH MOTYJYaroT U3 KapOuaa KabIlusl.

3aganue

1. OObscHuTe, KakoW (QU3MYECKHIl MOKa3aTellb MO3BOJSET HCIOIb30BaTh AllETUIICH TS
CBapOYHBIX padoT;

2. CocTaBbTe ypaBHEHHE pEaKIMU MOTyYEHHS alleTUIICHA,

3. CocTaBbTe ypaBHEHHE PEAKIIUU TOPEHUS allCTHIICHA;

4. Bprumcnutre 00bEM aneTHIIEHa TOJIYYEHHOro W3 KapOumga Kaiplus maccoud 128 T,
comepxamiero 5% mnpumMecel, ecid BBIXOA aneTwieHa coctaBisier 80% OT TeopeTHdyecKu
BO3MOKHOTO.

Jrason orBera: 1. Ona oOnagaer nAByMs clla0bIMH BOJOPOJHBIMHU CBSI3IMH U
BBICOKOOPHEPTUYHON TPOMHON CBS3bI0 MEXAYy aromMamu yriepoaa. VIMEHHO STH CBOMHCTBa
MO3BOJIMJIN MCIIOJIB30BATh a3 MPH MPOBEICHUU CBAPOYHON TEXHOJIOTHH.

2. CaC; + 2H,0 — Ca(OH), + CoH>
3. 2CoH2 +5 02 — 4CO2 + 2H0
4.34,05n

ben3oiiHas Kucaora

KirrokBa 1 OpycHHKa MOTYT OYEHbB JIOJITO XPAaHUTHCS B CBEXKEM BHJE 0e3 caxapa, Tak Kak
ATOMY CIIOCOOCTBYET HaIMUKE B HUX MPEKPACHOTO KOHCEPBAHTa — OCH30MHOMN KHUCIOTHI.

3aganue: YCTaHOBHUTE MOJCKYISPHYIO (GOPMYyNTy KHUCIOTHI, €CIM MAacCOBBIE JOJH
3JIEMEHTOB B HEW COCTABIAIOT: yriepoaa — 68,85%, Bogopoaa — 4,92%, kucnopoaa— 26,23% (M
=122 r/momnb).

Iranon orBera: C7HeO2

Pa3nea S
Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIUi

1. JTaboparopHas pabota Ne4 Ha BbIOOD:
— «OmnpezaeneHne 3aBUCUMOCTH CKOPOCTH PEAKLIMU OT KOHLEHTPAIMK PEarupyIOINX BEIIECTBY;
— «OmnpezneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT TEMIIEPATYPhI».

JlabopaTtopHnast pabota Nod
Tema: CKOpOoCTb XUMHUYECKON peaKuu
Onpenenenre 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT KOHIIEHTPAIMK pearupyronumx
BELIECTB



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

[lens pabotel: Ha ocHoBanmu peakiuu B3aumogenctBust Na;S;03 ¢ HoSO4 nccnenoBaTth
BJIMSIHUE KOHILIEHTPALMK PEAruPYIOLINX BELIECTB HA CKOPOCTh XMMHUECKOHN peaKltu.

Na2S203 + H.SO4 = NaxSO4+ S| + SO21 + H20

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

OO6opynoBaHMe: TPU CYXHUX KOJIOBI, CEKYHIOMED.

XoJ1 paboTHh:

[TpuroroBuiau TpU CyXux NpOHYMEpOBaHHBIX Ko0JObl. B mepByro BHecau 5 mul pactBopa
tuocynbgata Hatpus U 10 mut; Bo BTOpyto — 10 mu THOCYIb(aTa HATPUs U S5 MJI BOJBI; B TPETHIO
— 15 M THOCyIB(haTa HATPUSI.

3arem B k0on0y Nel BHOCHIHM 5 Mi1 4 % - HOTO pacTBOpa CEPHOM KUIOCTHI, OJHOBPEMEHHO
BKJIIOYAJIM CEKYHJIOMEp: BCTPsAXHBasi KOJOy, CIEeJWIN 3a MOSBJICHUEM MYTH B KOJIOe, Jepxka ee
Ha ypoBHe rina3. [Ipu mosBieHMM ManeWlled MyTH OCTaHABIMBAIU CEKYHJIOMEpP, OTMEdaan
Bpems. [Iponenanu eme psit aHAJIOTMYHBIX OIBITOB.

Pe3ynbTarhl ONBITOB 3aHeCH B Tabnuuy 1.

TabGmuia Nel.
Ne Komunuectso KonunuectBo KonuuectBo pactBopa Bpewms OTHOCHTENbHAS
NpOOUPKH | pacTBopa H20 (i) H2SO4 (M) peakiuu t, C | CKOPOCTb peaKIuu
NayS,03 V =1/t
(M) ¢l

1 5 10 5 160

2 10 5 5 130

3 15 - 5 20

[To monyYeHHBIM MaHHBIM MOCTPOMM Tpaduk | 3aBHCHMOCTH CKOPOCTH DPEAKIHMH OT
MOBBIIICHUS KOHIIEHTparuu pactBopa NaxS>O3 (min).
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KoueHTpauwa TWocynbdaTta HaTpwuA, Monb/n
PHUC. 2 3aBMCHMMOCThL YCMNOBHOM CKOPOCTH PEaKUMKM OT KOHUEHTPAaLMK

BeiBOa:

C yBenmueHueM KoHIeHTpanuu pactBopa Na2S203 n ymensiienneM HoO oTHOCHTETBHAS
CKOPOCTb pPEaKIIMH BO3pPACTAET.

OmnbIT 2. 3aBUCUMOCTB CKOPOCTH PEAKIIMM OT TEMIEPATYPBI

Ienb pabGoTel: HaiiTh 3aBUCUMOCTH CKOPOCTHM pPEAKIMH CMECH pPacTBOPOB OT
TEMIEPATYpPHI.

PeakTuBbl 1 MaTepHalbl: pacTBOP THOCYINb(aTa HATPUS, PACTBOP CEPHON KUCIIOTHI.

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

Xo1 paboThl:

3aBUCHUMOCTh CKOPOCTH PEaKIMH OT TeMIIepaTypbl MOXKHO HAOMOJaTh Ha TOW JKe
cucremMe

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




Jliis ombiTa ObUTH B3STHL JBE OoMblnue MpoOupku. B ogHy m3 HuUX Mbl Hamwm 10 mi
pacTBopa THocyiabharta HaTpus, B Apyryto — 10 mi 4% - HOTO pacTBOpa CEPHOM KUCIOTHI.

3anucanu KOMHaTHyIO TemmepaTrypy. CIMau comepKuMoe TpPOOHpPOK B KOOy,
OJIHOBPEMEHHO BKJIIOUMB CEKYHJIOMEP U OCTAHOBUB €r0 IPHU MOSBICHUH CJ1a0oii, e1Ba 3aMETHOMI
MYTH.

[ToBTOpMIM OMBIT JBAXKIBl C TEM >K€ KOJMYECTBOM THOCYJIb(ara HATPUS U CEPHOU
KHUCIIOTHI, MPEABAPUTEIHHO HATPEB MPOOUPKY C PACTBOPOM HA BOJSHOW OaHEe O TeMIEpaTypbl
Ha 10 u 20 C BbIIIe KOMHATHOM. 3a TEMMEPATypOH CICAWIA 10 TEPMOMETPY, OMYIICHHOMY B
poOUPKY C paCTBOPOM COJIH.

Pe3ynbTarhl OnbITOB 3anucanbl B Tabiuie Ne2.

[To monmyyeHHBIM MAaHHBIM TIOCTPOCH TpaduK 2 3aBUCHMOCTH CKOPOCTH PEAKIUH OT

TeMIepaTyphbl.
TaOmuia Ne2.
Ne Temne- | KommuectBo | KommuecTtBo Bpems OTtHocuTenbHas TemnepatypHbIit
OmbITa | paTypa pacTBopa pacTBopa MOMYTHEHUS CKOPOCTB peakiuu | Kod(pPHIUEeHT
ofbITa NazS203 H2SO4 (M) pactBopa t, ¢ V=1 ¥
t,C (M) c?t
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 TrpaduK 2 3aBHCUMOCTH CKOPOCTH PEAKIMH OT
TeMIEepaTyphl.

3aBMCHMMOCTb CKOPOCTHU peakuum oT
Temnepartypbl:

7 T —)T
a) HopmasibHanA; 6) aHoManbHasA; B)dpepMeHTaTuBHanA

I'padux 2
BriBo:
C yBenu4eHHeM TeMIepaTyphl, CKOPOCTh PEAKIIUU YBEIMUUBACTCS.

Omnpit 3. BriusiHre NOBEpXHOCTH pa3jiela pearupyomux BelecTB Ha CKOPOCTh Peakuu B
reTepOreHHON CUCTEME

[lenb pabotel: HaliTu 3aBHCHMOCTH CKOPOCTH pPEaKIMHM B T'€TEPOreHHOW CHUCTEME MOJ
BJIMSIHUEM TOBEPXHOCTH pa3jiesia pearupyromux BeecTs.

PeakTuBbI 1 MaTepualbl: Mell, COJIsIHAs KUCIIOTA.

Ob6opynoBanue: puIbTpoBasIbHAS Oymara, ABe MPOOUPKU, CEKYHIOMED.

Xo1 paboThl:

B3suin 1Ba HEOOMBIINX OJMHAKOBBIX Kycouka Mena, npubnusutensHo no 0,5 r. Oaun u3
HUX TMOJOXWIA Ha KycoueK (HUIbTPOBAHHON OymMarn M M3MENbYWIM B MOpouiok. B aBe
NpOOUPKH HAIMIM 1O 5 MJI pa30aBICHHON COJSHOM KHUCJIOTHI U BHECIM B HUX OJHOBPEMEHHO
HABECKU Mella: KyCO4YeK — B OAHY MPOOUPKY, MOPOIIOK — B JIpyryt0. OTMETHIIN BpeMsl, KOTOpPOe
NOTpeOOBaIOCH IS TIOJHOTO pacTBopeHus mena (t = |, C).

Pesynbrar: B mpoOupke, Kynma TONOXKWIM HE H3MEIbYCHHBIH KyCOUEK, PEaKIIHs
IIpoTeKajga ropasfo MEJUIEHHEE YeM B JAPYroil, Ky/la MOMECTHJIM pa3MebYeHHbIN MOpOoIIoK. B
MEepPBOM CJIydae COJISTHOM KHCIIOTE MOTPeOOBATIOCH OOJIbIIE BPEMEHH, YTOOBI MPOIUTATH BECh




men. Peakuust kpaiiHe HeTpeOoBarenbHa. Mner mpu koMHaTHOM Temmeparype. HeoGs3arenbHa
CWJIbHAsI KOHLEHTpauus KuciaoTel. OGpasyercst coib U Boja. Brinensercs yriaekucibli ras.
VYpaBuenue peakuuu: mein - CaCOsz u Consinast kuciora — HCI.

CaCOs3 + 2HCI = CaCl; + H.0 + CO21
BriBoj:
Peakius B rereporeHHON cuCTeMe MPOUCXOAUT TeM ObICTpee, 4eM OoJIbIlle TMJIOIa/lb
CONPUKOCHOBEHHUS pearupyromrx BEIIECTB.

OmnpiT 4. Briusinue cTeneny CMENIeHNs pearupyroiuX BelecTB Ha CKOPOCTh
rETEPOre€HHON XMMUYECKOW pEeaKIUU

[lenb paGotel: Onpenenuth YpOBEHb BIUSHUS CTENEHH CMELICHUS pPeardupyronmx
BEILECTB HAa CKOPOCTb I'€TEPOr€HHON XUMUYECKON PEAKLIUN.

PeaxtuBbl u maTepuansl: HUTpat cuHNa(ll), noaum kamus.

O6opynoBaHue: MECTUK, CTYIKA, TUTIETKA.

Xo paboTh:

B cyxoil cTymke OCTOPOXKHO CMEIIAId, HE pPacTupas IEeCTUKOM, HECKOJIBKO
KpuctainkoB HuTpata cBuHua (1) m mommna xamms. Oxpac cMecu HE H3MEHMICS. 3aTeM
SHEPTrUYHO PACTEPNId KPUCTAILIBI MEecTUKOM. Habmomanm m3MeHeHHe OKpaca Ha YKEeITOBATHIN
OTTeHOK. /[00aBUIM MUIMETKON K CMECH HECKOJIbKO Karleidb BOJIBI M €IIe Pa3 pacTepiid, CMeCh
MOMEHTAJIbHO OKPACHJIACh B SIPKO — JKEJITHIN IIBET.

OObscHeHHE TMPOBEACHHOMY OIBITY B 1enoM: Ha Hayamo ombiTa B CyXOM U
HEU3MEJIbYCHHOM BHJIE BEIIECTBA IUIOXO B3aUMOJICHCTBOBAIMA, TaK KaK HWMEIH MAaIyiO
MOBEPXHOCTh CONPHUKOCHOBEHHUs. Kak TONbKO MX Hayaldd TOJIOYb B OJHOM CTYIIKE, PEeaKIus
nomnpia HemHoro Jydme. I[locie Toro, kak m00aBWIM BOAY, PacTBOPEHHBIC BEIIECTBA
B3aMMOJICHICTBOBANIM MOJHOCTHIO, B pe3y/bTaTe MPOM3OILIA TOJHAs peakius ¢ 00pa3oBaHUEM
BEIIECTBA C APKO-)KEJITHIM IIBETOM.

Vpasuenue peakiuu: Hutpart ceunia - PO(NO3)2 u fioaua kamus - 2K,

Pb(NO3). + 2KI= Pbl; + 2 KNO3

BoiBoa: Peakiusi B reTeporeHHON CUCTeME MPOMCXOAUT TeM ObIcTpee, ueM OOombIie

CMEIICHNE PearupyIoNuX BEIIECTB.

2. IIpakTMKO-OpMEHTHMPOBAHHbIE TEOPETHYECKHE 3aJlaHusl Ha aHalIu3 (PaKTOpOB,
BIIUSIOLINX HA U3MEHEHUE CKOPOCTU XMMHUUYECKON peakuu

1. TIlpemnoxxute crnocoObl YCKOPEHHs pa3ioKeHUs OBITOBBIX OTXOJOB, MCIOJb3Ys
U3y4eHHbIE BaMU (PaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMHUYECKON peakiuu. OTBET 000CHYyiiTe.

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

Cxeub (BIMSHHME TEMIEpPaTyphl), BBIICISIOUIYIOCS IPH 3TOM TEIUIOBYIO JHEPIHIO
UCIOJIB3YIOT, HAIPUMED ISl TOAOTPEBA BOBI.

N3menpuenue (yBeqndeHHe MJI0MAAN COMPUKOCHOBEHHUSI BEILIECTB).

2. IToyeMy CKOpOCTb peakIMM TOPEHUs BEIIECTB B KMCIOPOe 0obIle, YeM B BO3ayXxe?
Jdrajion orBera: B Bo3gyxe kucnopoma Bcero 21%, coorBercTBeHHO B uucToM O2
BEILIECTBO CropacT ObIcTpee.

3. U3 mpemyioskeHHOTO TepeYHsl BHEIIHWX BO3JCHCTBUN BBIOCPUTE BCE BO3JICHCTBUSA,
KOTOpPBIE MPUBOJAT K YMEHBIICHUIO CKOPOCTH PEAKIIUU STHIIEHA C BOJAOPOIOM.

1. Ilonmxkenue TemnepaTypsl.

2. YBenuyeHrne KOHUECHTPAUK YTHUIICHA.



3. Ucnonb3oBaHue KaTaian3aropa.

4. YMeHbllIeHHE KOHIIEHTPALlUU BOJIOPO/Ia.

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

4. U3 mpeasiokeHHOro IepedHs BHIOEpUTE BCE IMapbl BEIIECTB, CKOPOCTh PEAKIMU B
KOKIOW U3 KOTOPBIX HE 3aBUCHUT OT YBEIMYEHHUS IUIONIAJM MOBEPXHOCTH CONPUKOCHOBEHUS
peareHToB.

1. ®ocdop 1 KUCIOPOI.

2. Kucnopon u okcup azorta (II).

3. Cepa u BOAOPO/I.

4. Maruuii u a30THask KKCJIOTA.

5. Boxmopoa u xkuciopon.

JTaJIoH oTBeTa:25

5. V3 mpemyioKeHHOro TEpeyHsT BHEIIHMX BO3JCHCTBUN BBHIOCPHUTE BCE BO3EHCTBHSI,
KOTOPBIE HE BIUSIOT Ha CKOPOCTh PEAKITUH ITUHKA C COJITHOM KHUCIIOTOM.

1. M3MeHeHne KOHIICHTPAIH KUCIIOTHI.

2. V3meHenune KOHIIEHTpAIuU BOAOPO/A.

3. VI3MeHeHue TeMIieparypsl.

4. VI3MeHeHHEe JaBIICHUS.

5. M3MeHeHue Ionaau MOBEPXHOCTH COIMTPUKOCHOBEHHUS PEareHTOB.

9Tas10H oTBeTa:24

6. V3 mpeanokeHHOTO MepevHsl BHEIIHWX BO3JCUCTBUN BHIOEpUTE BCE BO3ACHCTBHS,
KOTOpPBIE MIPUBOJIAT K YBEIIMYCHUIO CKOPOCTH PEAKIIUU TUaponn3a 1-Opommnponana.

1. JloGaBneHHne KUCIIOTHI.

2. Ilonwmxenune KoHLeHTpaluu 1-Opommpornana.

3. IloBbllIeHHE TEMIIEPATYPHI.

4. TloBbIIeHNE KOHIIEHTpAMK 1-OpoMiiponaHa.

5. TloBbIlIeHNE KOHIIEHTPAIIUH MPOTAaHOoJA.

JTaJioH oTBeTa:34

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

1. 3agauum Ha pacueTsl TEIIOBBIX 3(PPEKTOB XMMUUECKUX PEaKUui U OINpe/eieHre THUIa
peakiuu (1Mo TerioBoMy 3P (HEKTy: I9K30- U SHIOTEPMHUECKUE).

1. TepMOXMMHUECKOE YpaBHEHHE TOPEHMS ITEHA!
C2Haw) + 302() — 2C02¢) + 2H20¢x) AH = -1400 x/Ix.

CKOIBKO TEIJIOTHl BBIIEIWIOCH IPU TOPEHUH, €CIM B peakuuio BeTynwio 224 1
Kuciopoja’?

Jrajion orBera: 466,7 kJx

2. TepMOXUMHUECKOE YpaBHEHHE Pa3IoKeHUs KapOoHaTa KaJbIus:
CaCO;3() = CaO) + COxr) AH = -157 x]JIx

CKOJIBKO TETJIOTHI HY)KHO 3aTpaTUTh Ha pa3iiockeHue | Kr kapOoHaTa Kanbluus?



Iranon orBera; 1570 x/[x

3. YkaxuTe, Kakue W3 YPaBHEHUH COOTBETCTBYIOT SK30TEPMHUYECKHM, a Kakue —
SHJIOTEPMHUYECKUM PEAKIIHSIM:
1) Hary + Bragg — 2HBr(p AH = -68 xJlx
2) 2S03() — 2SO0y + Oz AH = 284 x]JIx.

JTaJIOH oTBeTa: 1-5k30TepMuuecKkas; 2 — YHAOTEPMUYECKas

4. VYkaxuTe, Kakue M3 YPaBHEHHUH COOTBETCTBYIOT SK30T€PMHUYECKHM, a Kakue —
SHIOTEPMHUECKUM PEaKIUSIM:
1) 4HCl ) + O2r) — 2Cloy + 2H20() AH =-116,4 xJIx
2) 2CH30Hx) +302(r) — 2C0x(r) + 4H20x) AH = -726,5 x /.

JTAJIOH oTBeTa: | U 2 —H3K30TEpMHUUECKUE

5. PaccunraiiTe TEIIIOTY IpeBpalieHus 2 MoJib 4epHoro ¢ochopa B Oenblif (CTangapTHBIE
YCIIOBUS1), €CJIM DHTAIBIUS cropanus oenoro ¢ocdopa — 760,1 xIx/mMons, yepHoro docdopa —
722,1 x/I/MOIIb.

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

2. IlpakTHKO-OpHMEHTHPOBAHHbIE 3aJ]aHusl Ha npuMeHeHue npuniuna Jle-Illatense
Il HAxXOXK/ICHUS HAIlPaBJICHHS CMEUIEHUS PABHOBECHUA XWMHUYECKOM pEAKUMM W aHaIW3
($akTOpOB, BIMSIONINX HA CMEIICHUE XUMUUYECKOTO PAaBHOBECHS.

1) YcraHoBUTE COOTBETCTBHE MEXKY (DAaKTOPOM U CMEIICHUEM PAaBHOBECHS IS PEaKIInH,
ypaBHenue kotopoit CoHa(r)+Hz(1)>C2Hs(T) + Q

®dakrop [Tonoxenue paBHOBECHS
A) I[oBbIlIeHNE 1aBIICHUS
b) YBenuuenue remmneparypol 1) CmecTuTcs BIpaBo
B) VBenuuenue xonnentpamuu CoHs 2) CMecTuTcs BIIEBO
I') Ymensbiienue konnentpanuu C2He 3) He usmenurcs

J1) [lpumenenue karaauzaTopa

ITAJIOH OTBETA:

1. ®@akTop, HE BIUAIOINN HA CKOPOCTh XMMUUYECKON PEaKIIUU:
1) aBnenue
2) Karanuzatop
3) Konuentpanus
4) dopma cocyaa, B KOTOPOM IIPOTEKAET PeaKITus

2. ®akTop, BAUAIOMNNA Ha CMEIIEHNE XUMUYECKOTO PABHOBECHS:
1) Bun xumMuyeckoit cBsizu
2) Karanuzatop
3) Ilpuponia pearnpyrommx BEIECTB
4) Temneparypa

3. C yBenuueHHEM KOHILEHTPALUU a30Ta B 2 pa3a CKOPOCThb MPSIMON peakluu, ypaBHEHUE
koTopoit N2(T)+02(r)«>2NO(T)




1) He usmenutcs
2) YBenuuuTtcs B 2 pasza
3) YBenuuutcs B 4 pasza
4) YMenbmmres B 4 pasza
4. C yBenuueHueM JaBIEHUS B 5 pa3 CKOPOCTb MPSIMOW peaklMH, YpaBHEHHE KOTOPOM
2NO(1)+02(r)«>2NO2(T), yBeITUYUTCS B:
1) 5 pa3
2) 25 pa3
3) 75 pa3
4) 125 pa3
5. Ilpu noseimenun temnepatrypsl Ha 10°C (TemmeparypHblii ko3¢ (UIIEHT paBeH 2)
CKOPOCTh XUMHUYECKOH PeaKUy yBEITHUUBACTCS:
1) B 2 pa3za
2) B 4 paza
3)B 8 pa3
4)B 16 pa3
6. C yBenuueHHEM JaBJICHMsS PAaBHOBECHE OOPAaTUMON peaklUH, ypaBHEHHE KOTOPOii
C2Ha(r)+H20(r)«>C2HsOH(T)
1) He uzmenutcs
2) CmecTuTCs B CTOPOHY MPOAYKTOB pPEAKIIMU
3) CMmecTUTCSl B CTOPOHY MCXOHBIX BEIIECTB
7. Jis CMELLECHHUS XMMHUYECKOTO  PABHOBECHS oOpatuMoil  peakuuu
2S02(1)+02(1)«>2S03(r)+Q B CTOPOHY UCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuTh aBieHue
2) IToBbICUTE TEMIIEPATYPY
3) [Tonu3uts Temneparypy
4) Beectu karanuzarop
8. MaxkcuManbHasi CKOPOCTb XHMHYECKOM peaklUuy IpH B3aWMOJAECUCTBUU BEIECTB,
(hOpMyITBI KOTOPBIX
1) Zn(rpanynsl) + HCI
2) Zn(meus) + HCI
3) Pb + HCI
4) Fe + HCI
9. IloBbllIEeHHE TeMIepaTypbl CMEIIAeT XMMUYECKOE PABHOBECHE BIPABO B 0OpaTHMOM
peaKIuu, ypaBHEHHE KOTOPOM:
1) 2H> + O2 & 2H0 + Q
2) SO2 + H20 > H2SO3 + Q
3) 2NO + 02 <> 2NO2 + Q
4) CsHyo <> CsHg + H2 - Q

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




3. JlaGopatopuasi paGora Ne5. «M3yuyeHuwe BIMSHUS pPa3IUYHBIX (HAaKTOPOB Ha
CMEIICHNE XUMHYECKOTO PABHOBECHS»

Heap padoThl: U3yueHUE BIUSHUS Pa3INYHbIX (DAKTOPOB Ha XMMHUUYECKOE PAaBHOBECHE.

TeopeTnueckoe BBeeHNE

[IpuBectu ompeneneHne XMMUYECKOIO PAaBHOBECHS; IPU3HAKK UCTUHHOTO XUMHUYECKOTO
paBHOBECHsI; TIOHATHE KOHCTaHTBl XMMHueckoro pasBHoBecus (Kc); mpumepsl XUMHUYECKOTrO
paBHOBEeCHsI M KOHCTAHTBI XMMHUYECKOTO paBHOBecHs; (AKTOPbI, BIMSIONINE HA BEIUYUHY
KOHCTAaHTBl PAaBHOBECHS; (POPMYIy, CBS3BIBAIOUIYI0 KOHCTAHTY PaBHOBECHUS C HM3MEHEHHEM
sHepruun ['mb6ca peakuuu; npuniun Jle-lllarenpbe M npuMepsl CMEUICHUS MOJOKEHUS
paBHOBECHSI XUMUYECKON PEAKIIMH IIPU U3MEHEHUU TEMIIEPATYPbl, 1aBJICHHS, KOHLIEHTPALINH.

JKCNepUMEHTAIbHAS YaCTh

I. BiusiHue KOHLIEHTpaLMi BEIECTB HA XUMUYECKOE PABHOBECHE.

OmnpiT 1. B 00patumoii peakuun Mexy xiaopuaom xenesa (I11) u pogannagom aMmmoHus

FeClz +3KCNS«+ Fe(CNS)3+3KCl

BCE BEIIECTBA HE OKpAIIeHbl 3a HUCKIoueHueMm poaanuaa sxenesa(lll), mmeromero
KpacHylo OKpacky. Ilo M3MeHEHHI0O MHTEHCHUBHOCTH OKpPAaCKM MOKHO CYAUTh 00 H3MEHEHUU
koHneHTpanuu Fe(CNS)s, T.e. 0 cMelieHuN paBHOBECHS B Ty HIIM HHYIO CTOPOHY.

B 4 npo6upku, nomeménnsie B mratus, BHecute no 1 kame 0,0051 pactBopa FeCls u o
5 kanens 0,00251 pactBopa KCNS. JIo6aBbTe B Kaxayl0 MNPOOUPKY TUCTHUILTUPOBAHHOUN BOJIBI
710 TIOJIOBUHBI 00BbEMa mpodupku. [Ipn HEOOXOAMMOCTH MepeMelanTe CoAepKIUMOe TPOOUPOK
BCTPSIXUBAHUEM.

B 1-10 mpobupky nob6asbre 2 karum 0,50 pactBopa FeCls. CpaBHUTE ¢ HHTEHCHBHOCTBIO
OKpacKH pacTBopa B 4-il MpoOUpKe U clenaiiTe BHIBO O HAMPaBICHUH CMEIICHUS XUMHUYECKOTO
paBHoBecusl. [Ipu HETOCTATOUHO BBIPAXKEHHOM M3MEHEHUH J100aBbTE JOIOJIHUTEIBHO HECKOJIBKO
karnenb 0,51 pactBopa FeCls.

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

CpaBHHTE C MHTEHCUBHOCTBIO OKPACKU pacTBOpa: a) B 4-i mpoOupKe U caenaiTe BEIBOA O
HAIpPaBJIEHUU CMEIICHNUS XUMHUYECKOro paBHOBecHs; 0) B 1-ii mpoOupke u caenaiite BbIBOJ 00
OTHOCUTEJIBHOM BJIMSHUM XJIOpUZAA JKEIe3a W pOJaHuJa Kajusl Ha HaIpaBIICHUE CMEIICHHE
MOJIO’KEHUSI XMMHUECKOTO PaBHOBECHSI.

B 3-10 npoOupke BHecHTe MMKPOILNATEIb KPUCTAIIOB XJIOpUIA KaJUs U BCTPAXHUTE
npoOupky. CpaBHUTE C UHTEHCUBHOCTBIO OKPACKU PAacTBOpA B 4-i MPOOUPKE U CETATe BHIBO
O HaIpaBJIEHUM CMEIICHUS XHUMUYECKOro paBHOBecHdA. [Ipm HeOOCTaTOUHO BBIPAKEHHOM
M3MEHEHUHU 00aBbTE JTOMOIHUTEILHO KPUCTAIUIBI XJIOpUIa Kanus. Pe3ynpTaTsl OonbiTa 3aHECUTE
B Tabmuiy 5.1

Ta6auna 1 IxcnepuMeHTANbHBIE TAHHbIE

Howmep JloGaBaeHHBII M3MeHeHne HHTeHCUBHOCTH Hanpasnenue cmenenust
POOHUPKU peareHr OKpacku pPaBHOBECHS

| | FeCls \ \

| | KCNS | |

| | KCl | |

| | | |

3anumuTe BhIpaKeHWE KOHCTAHTHI PABHOBECHS PEAKIIHH.

OHLIT 2. B pacTBOpax, COACPKAINX COCAUHCHUSA INCCTUBAJICHTHOI'O XpOMa, CYIICCTBYCT
paBHOBECHUEC pCAKIIUU

2K2CrOg4 + H2SO4 < K2CrO7 + K2SO4 + H20.

XpOMaT KaJus JUXpOMAT KaJus
(>xenTHIN) (opamXxeBbIit)




XpoMmaT-uoH OKpalleH B KENTHIA LBET, a JUXPOMAT-UOH — B OpaHxkeBbId. [lonoxeHue
PaBHOBECHSI PEAKIIMHU 3aBUCHUT OT KHUCIOTHOCTH CPEAbI, T.K. XpOMAT KaJIusl yCTOWUYNB B IIETOYHON
cpene, a AIMXpoMar Kajus — B KUCIIOM.

Buecure B mpobupky 5 kanens 10 % pacTBopa nquxpomara Kanus. 3ateM 100aBiIsSHTe M0
karmsM 20% pactBop NaOH 1o m3meHeHust okpacku pacTBopa B mpobOupke. IIpoucxoaut
peakuus

K2Cr,07 + 2NaOH — K2CrOs4 + NaxCrOs4 + H20.

3areM K KENTOMY pacTBOPY XpOMAaTOB J00aBbTe MO KaruisiM KOHIIeHTpupoBaHHOM H2SO4
JI0 Tepexoja OKpacku B OpaHKeBY. M3MeHEHHE OKpacKu 3TOr0 JK€ pacTBOpa MOXKHO
HAOJI0/IaTh HECKOJIBKO pa3, 100aBisis MOCIeI0BaTeIbHO MIEN0Yb U KUCIOTY. Pe3ynpTaThl onbiTa
3aHecute B Ta0mI. 5.2.

Tadauna 2 IkcnepuMeHTATbHbIE TaHHbIE

|
|I[o6aBneHHLn71 pearext |OI<paCI<a pacTtBopa |Har1paBneHHe CMELIEHHS pAaBHOBECHS ‘
| NaOH | | |
| H2S04 | | ‘

3anuinuTe BhIpa)KEHNE KOHCTAHTHI PABHOBECHSL.

[I. Biinstnue Temneparypsl HA XUMHUYECKOE PABHOBECHE.

OnbIT 3. AMMHaK XOpOILIO PacTBOPUM B BOJE, IIPU 3TOM 0Opa3yeTcss MOJIEKYISIPHOE
coenunenue NHsz-H20, NH3 + H,O < NH3'H2O, koTopoe mpuHSITO 3anuchIBaTh B (hopme
NH4OH, nucconuupyroriee kak ciaboe OCHOBaHUE M0 YPABHEHUIO

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

[Ipouiecc siBAsieTCS SK30TEPMHUYECKHUM, CIIE€IOBATENIbHO, MPHU TMOBBIIICHUH TEMIIEPaTyphI
KOHLEHTpalusi TUAPOKCUI-UOHOB B pacTBOpe OyneT yMeHbLIaThCs, M, HAo0OpoT, MNpu
MOHIKEHUU TeMIIepaTypbl KOHIEHTPAIUS THIPOKCUI-UOHOB OYIET PacTH.

B xonuueckyro ko0i10y BMecTUMOCTBIO S0 My HanelTe ~10 M TUCTUIUTMPOBAHHON BO/IBI,
no0aBbTe 1O | Karuie KOHIEHTPUPOBAHHOTO PAacTBOpa aMMHaka M pacTBopa ¢eHondTanenHa.
OtmerbTe OKpacky pactBopa. Harpelite pactBop B Koja0€e Ha 3JIEKTPUUECKON IUIUTKE.
HaOnronaiite 3a m3MeHeHMEM OKpacku pacTtBopa. OxJjaauTe pacTBOpP B Koi0Oe BOJOW M3-TIOA
kpaHa. Kak npu sToM MeHsieTcst okpacka pactBopa?

JlanHbIC OmbITa 3aHeCUTe B Ta0. 5.3

Taéauna 3 IkcnepuMeHTAIbHbIE TaHHbIE

N3meHenue

Oxkpacka pactBopa Hanpasnenue cMmelieHus: paBHOBECHUS
TeMIIepaTyphbl

Harpes ‘

OxJitax
JICHUE

3anuiunTe BbIpa)KEHNE KOHCTAHTHI PABHOBECHS.

OnbIt 4. [Ipu B3aumozeiicTBUM oJa ¢ KpaxmMaioM o0pa3yeTcs COeJUHEHNE BKIIIOUEHUS
(KJIaTpaTHOE COEIMHEHHE) MEPEMEHHOI0 COCTaBa CHUHEro IBeTa — Hojo-Kpaxmai. Peakuus
oOpatuma. PaBHOBecue MOXHO MPeICTaBUTh YCIOBHOM CXEMOM

(CsH1005)n + M I2 > X(CeH1005)n-(12)y; AH<O.

[IpsiMasg peakums SBISETCA HSK30TEPMHUYECKOW, CJEIOBATENBHO, MPH IOBBIIIEHUN
TEeMIeparypbl paBHOBecHe OylIeT CMemaThcsl BJIEBO, KOHIEHTpalus HOI0-Kpaxmasa
YMEHbILIAThCS U OKpacka OyJeT ocinadeBaTh, a MPU OXJIAXKACHUN, HAIIPOTHUB, YCHIINBATHCS.

Bospmute nBe mpobupku. B kaxayo mpoOupKy BHecuTe 2—5 MIJI JTUCTHIUIMPOBAHHON
BOJbI, | Kamro pactBopa kpaxmana u 1 kammo 0,1 H pactBopa iona. Kak m3meHuscs mser
pacTBOPOB B MpoOHpKax?

Opany 13 mpoOUpPOK MOCTaBbTE B LITAaTUB, OCTABUB JJI CpaBHEHHUA. [[pyryro mpobupky
3aKpeNnTe B JIep/KaTelle U HarpeuTe Ha MIEKTpUUYECKON minTke. CpaBHUTE OKPACKH PacTBOPOB B




o0enx mpoOupkax. OxnaauTe pacTBOp BO 2-i mpoOupke Boxoi u3-moj KpaHa. OTMmeTbTe
MU3MEHEHHE OKPACKHU PacTBOpA.

Jlanubie omnbiTa 3aHecure B Tad. 5.4

Taouauna 4 IxcnepuMeHTAIbHbIE TAHHbIE
N3menenue TEMIICPpATYPhbL OKpaCKa pacTBOpa HanpaBneHHe CMCIICHUA PABHOBCCU

Harpes

Oxnaxnenne

3anumuTe BhIpaXKCHUE KOHCTAHTHI PABHOBECHS PEAKIIHH.

BoiBoabl. OTMeTbTE BIUSHUE U3MEHEHHsI KOHLIEHTPALIUU PEareéHTOB U TEeMIepaTyphl Ha
HAIPaBIICHUE CMEIIECHUS TIOJIOKEHUSI XUMUYECKOTO PAaBHOBECHSI.

KoHTpoJibHbIE BOIPOCHI

1. Hanummre ypaBHEHUE KOHCTAHTHI PABHOBECHUS I KAXKIOTO U3 CIEIYIOIINX
00paTUMBbIX MPOLIECCOB:

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

6) 3Ho(r) +Nor) <> 2NH3z (o,

B) Han+CuO@me> HaOn+Cu)

Kak cmectuTcst monioskeHne paBHOBECHE B KAXKIOM Cllydae IPH YBEJIUMUYCHUU JaBJICHUA?

2. B KakoM HampaBJICHUH CMECTUTCS IIOJIO)KEHHE pPAaBHOBECHS TPU IOBBIIICHUU
TEMIEPATYPhI B CIEAYIOIUX OOPAaTUMBIX PEAKIIHIX:

a) 2COm+ Ozmy«> 2CO2(r), AH<O0;

0) 6COx2(r)+6H20 (x> CeH1206(r)+ 602, AH>0.

3. PaccMoTpuTE PaBHOBECHYIO CHCTEMY

C(x)+CO2(T) <> 2CO(r), AH°=119,8 kJIk.

Kakoe BrusiHEE Ha TOJIOKEHUE PABHOBECHS OKAXKET:
a) nobasnenue COx(r), 0) nobdaBnenue Cr), B) MOJBOJI TEIJIOTHI, T) CXKATUE CUCTEMBI, 1) BBEICHUE
Karanau3artopa, ¢) ynaienue CO)?

Paznen 6
Tema 6.1. [IlucnepcHbie cucTeMbl M (AKTOPHI X YCTOHYHUBOCTH

1. 3axaum Ha IPUTOTOBIIEHUE PACTBOPOB.

1. Ckonbko rpamMM cyibdaTa HaTpust U BOAbI HYkHO [yt mpurotosieHus 300 r 5%
pactBopa?

JTajI0H 0TBeTa: 15T cynbdaTa HaTpus U 2851 BOJBI

2. Kakyro maccy xpomata kanust KoCrOs HyxHO B34Th U1t mpurotosnenus 1,2 1 0,1 M
pactBopa?

9Tanon orBera: 23,28

3. Paccumraiite mMomsipHOCTP W HOpManbHOCTE 70%-HOTO pactBopa H2SOs4 (p =1,615
/™M),

9rajgon orBera: Cy = 11,53M; C, = 23,06H

4. Ymapumu 60 r 5%-Horo pactBopa cynbdara meau a0 50 r. Onpenenure MaccoBYrO
JIOJIIO COJIA B TIOJTYYE€HHOM PaCTBOpE.

9Tajon orBera: 6% wmm 0,06

5. CKoOJIbKO TpaMMOB XJIOPUCTOTO Kayus Hajo pacTBoputh B 90 1 8%-Horo pactBopa
3TOM COJIK, 4TOOBI MOTy4eHHBIN pacTBOp cTan 10%-HbM?

JTaJIOH OoTBeTa: 2 T

6. Ompenenure Maccy 3%-HOro pacTBOpa NEPOKCHAA BOJOPOAA, KOTOPBIH MOXKHO
noJy4YuTh pazbasieHueM Bozoi 50 r ero 30%-Horo pacTBopa.

Jrtayion orBera: 500 r



7. Onpenenurte, CKOJIbKO TPaMMOB BEIIECTBA HYKHO [JIsi IpUrotosieHus 25 mia 10 M
pacTBOpa TrUAPOKCHIA HATPHSL.
Jrajnon orBera: 101
8. Ompenenurte, CKOJBKO T BOABI HeoOXoauMo mpubaButh K 45 r pactBopa NaOH
(0=6%), 9TOOBI IOTYYUTH KOHEUHBII paCTBOP C MaccoBoi foieit 1%.
9TajioH oTrBeTa: 267,31
9. OrmpenenuTe MaccoBYIO JOJIO0 BEIIECTBA B pAcTBOpPE, KOTOPBIA ObLI MOTydYeH
npubasnenuem 175 r KCl (0=20%) x 1000 r BozsL.
rasou orsera: 46,7%
10. Omnpenenute MaccoBYIO [OJIO BELIECTBA B PacTBOpPE, KOTOPHI ObUI MOIydeH
npubasiaenuem 30 r Na2COg x 1000 r Boapb!.
9tajon orBera: 0,029 mwm 2,9%
2. IIpaKkTHKO-OpMeHTHPOBAHHbIE pACUCTHBIC 33aJaHHUSI Ha JUCIEPCHBIC CHCTEMBI,
UCIIOJIb3YEMbIe B OBITOBOM M MIPOU3BOJCTBEHHOMN JAEATEILHOCTH YETIOBEKA.
I'nnoxyopur kaaust
[Tpu cTupke TPSA3HBIX BELIeH X03HKU MOJB3YIOTCS XJIOPCOAEPIKAIIUM OTOSINBATEIEM.
3ananue:
1) Yto npu 3TOM NPOUCXOIUT?
2) Kakoe BeniecTBo IposBIsSeT OTOEINBAOIINE CBOMCTBA?
3) Hammmmre peakmuio pa3ioKeHUs THUIIOXJIOpUTA Kalus Ha BO3AyXe NpU JCHCTBUU
YTJIEKHUCIIOTO Ta3a.
4) Hanumire peakiiuio MOTydeHHs TUIOXJIOPUTA KaIHs U3 XJIopa U THAPOKCHUIA KaJTHSL.
Artanon orBera:1l) 2KCIO — 2KCI + O21
2) O
3) 2KCIO — 2KCI + 021
4) Cl2 + 2KOH — 2KCI + KCIO + H,O

1. B peanumanuio mnomnajaarT OOJbHBIE, MOTEPSABIIME MHOTO KpoBU. B 3THX ciydasx
ucnone3ytoT 0,85%-i1 pactBop mnoBapeHHOH comu (p = 1 1/MJ), KOTOpBIH Ha3bIBaeTCA
(U3HOIOTUYECKUM PACTBOPOM.

3aganme: I[IpeacraBbre, YTO BBl MEICECTPAa PEAHUMALMOHHOTO OTIEJICHUS W JIOJIKHBI
cpouHo npurotoBuTh 800 Mi1 Takoro pactBopa. Kak Bel Ha MecTe MeICecTphl IPUTOTOBUIN ObI
TaKoM pactBop?

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

2. ®dapmaieBTy HEOOXOAMMO NPUTOTOBUTH S5%-HBIH pacTBOp HOAA, KOTOPHIH
UCIONB3YIOT 11l 00paboTku paH. Kakoit o0beM pacTBOpa OH MOXET MPUTOTOBUTH u3 10 r
KPUCTAJUTMYECKOTO MO/1a, €CJIN INIOTHOCTh pacTBOpa oJnkHA ObITh 0,950r/Mn?

Bonpocsr:

1) Kakyro hopmyiy nMeeT KpUCTaNTUIECKHid HOAa?
2) UTo 3HAYUT «IIPUTOTOBUTH PACTBOP»?
3) Cnemnaiite 110 YCIIOBHIO 331241 HEOOXOAUMBIE pacyeThI JJIsl IPUTOTOBJICHUS PacTBOPA.

JrtajoH orBeta: 1) I

2) OmpenenuTh TPOILEHTHOE COJEpP)KaHUE TI0 BeCcy WM 00beMmy pactBopa; OmpenenuThb
o0wvem pactBopa; OnpenenuTs Maccy BellecTBa; B3BecuTh BemiecTBo; PacTBOpUTH BelecTBO B
HEO0OXOIUMOM KOJIMYECTBE KUJIKOCTH.

3) Mp-pa) = (10¥100)/5 =200 T;



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

3. Ilpu oxorax koxu (ochopom ee 0OMIBHO cMauMBalOT 5%-M PacTBOpPOM cynbdara
menu (Il). IlpencraBere, 4TO BBl cTapmmii (apmaneBT M JOJDKHBI JaTh JIAOOPAHTY 3aJaHue
npuroroButh 500 M1 Takoro pacteopa. CocTaBbTe HHCTPYKIIUIO IPUTOTOBIICHUS PACTBOPA.

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

4. B OonbHMIIE AJii NPOMBIBaHUS Topia mnauueHty HazHauminu 0,5%-i1 pactBop
NepMaHraHaTa Kajivs, a B HAJIMYUU OKa3zajics Tolbko 6%-i pacTBop 3TOro BemiectBa. CKOJIBKO
BOAbI U 6%-ro pacTBOpa mnoTpedyercs, uTroObl mnpurotoButh 1 kr 0,5%-ro pactBOpa
nepMaHraHara Kanus?

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

5. IlpencraBbre, 4TO BBl (apManeBT U JOJDKHBI MPHUTOTOBUTH pacTBop JIrorous,
NPUMEHSIOMINICS B JIOP-TIPAKTHUKE JUISI CMa3bIBAaHUS CIM3UCTON 00O0JIO0YKH MOJOCTH pTa U ropia.
MaccoBsle 701M #oaa W Hoauaa Kaimus B pacTBope JIIoroist TOMKHBI OBITH COOTBETCTBEHHO
0,05% u 0,1%. Cxonpko rpaMMOB Hoa 1 HOaUAa Kadus HaJo B3sTh, €CIIH 00beM BOABI 17 Miu?

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 IMCHIEPCHBIX CUCTEM.

Lenb: HAy4UTBCS ONPEACITATh KOHIIGHTPAIMIO pAcTBOpA, HCXOAS U3 KOJIUYECTB
KOMITOHEHTOB; TOTOBUTh PACTBOPBI 33JAHHOIN KOHIICHTPAIIHH.

OOyuaronuiics JOJDKCH 3HATh: - criocoObI BEIPAKEHUST KOHIICHTPAIIH PACTBOPOB.

OOyyaromuiics TOJMKEH YMETb: - IPOBOJUTH PACUETHI 110 HAXO0XKIEHUIO
OTpeielIeHHONW KOHIIEHTPAIuH p-pa.

ObopynoBaHue: TEXHUIECKHE BECHI, CTAKaH, CTEKJISTHHAS TTaJI0YKa, MEPHBIN IWIMHAD, MEPHAS
kos6a Ha 100 M.

. Peaxrtussr: cons xiopu Harpus (NaCl), numesas coga (NaHCO3),
TUCTHITMPOBAHHAS BOJIA.

TeopeTnyeckoe BBEICHUE

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

PactBOpuTENh — 3TO KOMIIOHEHT pAacTBOpa, arperaTHoe COCTOSHUE KOTOPOro He
U3MEHSeTCsS TpH 00pa30BaHWU pPACTBOpA, WM COACPKUMOE KOTOPOTO TMpeodsagaeT Hax
CoJiepKaHWeM JAPYTrUX KOMIOHEHTOB. KoMIOHeHTaMH pacTBOpa SIBIISIOTCS: PACTBOPUTENb U
pacTBOpPEHHOE BEIIECTBO.

OnHako WHOrZAa TPYOHO CKa3aTh, BEIIECTBO SIBIAETCS  PACTBOPUTENIEM WM
pPacTBOPEHHBIM BEIIECTBOM, OCOOCHHO KOrja 00a BemecTBa B3aWMHO PACTBOPSIIOTCS APYT B
Jpyre B HEOTPaHUYEHHOM KOJIMYecTBEe (Kak CIUPT M BoJa). B Takux ciydasx pacTBOpUTEIEM
Ha3bIBAIOT TO BEIIECTBO, KOTOPOTO B pacTBOpe OOJIbIIIE.

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

[ToHATHO, YTO PacTBOpP, B KOTOPOM COAEPIKUTCS MEHbBILIE PACTBOPEHHOIO BEIIECTBA, YEM
B HACHIINIEHHOM, Ha3bIBAIOT HEHACHIIIEHHBIM. HekoTopble BemiecTBa CrOCOOHBI 00pa30BHIBATH
nepechIieHHble  pacTBOphl. ONHAKO 3TO JOBOJIBHO HECTAOWJIbHBIE JKHMJIKOCTH: €CIH HX
BCTPSXHYTh WJIH TIOTEPETh CTEKISHHOH MAJOYKOH O BHYTPEHHIOIO CTEHKY COCYyla, M30BITOK
pPacTBOPEHHOI'O BEILIECTBA BHIMAIAET B OCAJIOK.



Copep:xaHue BeIIeCTBA B HACHIIICHHOM pAacTBOPE MOXKET CIYXUTh MEpPOH €ro
pactBopuMocTH. Kak mpaBuiio, pacTBOPUMOCT (M KO3((UIIHEHT PaCTBOPUMOCTH) BBIPAXKAIOT
B rpammax BemiectBa B 100 1 pactBoputens (Hanmpumep, Bojawl). Eciaum pactBopuMOCTh
npesbimaer 1 r B 100 T Bombl, BemecTBo cuutaercs pactBopumbiM, oT 0,1 mo 1,0 r —
MajopactBopuMbIM. BemectBa pactBopumoctbio MeHee 0,1 T B 100 r BoabI YCIOBHO Ha3bIBAIOT
HEPACTBOPUMBIMHU.

[To oTHOMIEHHIO K PAaCTBOpPaM YacTO YIOTPEOISIOT TEPMHUHBI «KOHIICHTPUPOBAHHBIN» U
«pazbaBieHHbIN». [loHATHS 3TH BechbMa OTHOCHUTEIbHBIE. Eciau pacTBop coaepkuT OOJbIIoe
KOJIMYECTBO PACTBOPEHHOI'O BEIIECTBA, €r0 HA3bIBAIOT KOHIICHTPHUPOBAHHBIM. PacTtBOp ¢
HEOOJIBIINM COJIEP)KaHUEM PACTBOPEHHOI'O BELIECTBAa HA3bIBAIOT paz0OaBieHHBbIM. Kak mpasuio,
KOHIICHTPUPOBAHHBIMU WJIH pa30aBIEeHHBIMUA HA3bIBAIOT PACTBOPHI XOPOIIO PACTBOPUMEBIX B
pacTBOpHTEIE BEIIECTB.

TBepable BelecTBa, KOTOPhIE B CBOEM COCTaBE COJEPIKAT MOJIEKYJIBI BOJbI, Ha3bIBAIOT
kpuctautoruaparamu. Hanmpumep, CuSOs * 5 H20

Coneprxanue pacTBOPEHHOTO BEIIECTBA B PACTBOPE HA3BIBAIOT KOHIICHTPALIUEH.

MaccoBoii fosneli pacTBOpeHHOro BemiectBa ((B) Ha3bIBAIOT OTHOIICHUE MAaCcChl

mﬂ

w, = -100%
PacTBOPEHHOro BemecTBa (®B) K Macce pactBopa (Mp-pa): Mp-pa (1)

DTO MOHATHE AHAJTIOTMYHO MAaCCOBOM J10JI€ BEIIECTBA B JIIOOOM CMECH, KaK TeTepOreHHOM,
TaKk U TOMOT€HHON. MaccoByI0 JI0JII0 pacTBOPEHHOTO BEIIECTBA BBIPAXKAIOT B mporeHTtax (ot 0
10 100 %) unu gomnsix eaunauist (ot 0 1o 1).

O4eBHIHO, YTO Macca pacTBOPa Mppa CKIIAJBIBACTCS U3 MACChl PACTBOPHUTENS Mypys U
Macchl paCTBOPEHHOTO BEIIECTBA MB! Mppa=Me+ My (2)

OTMepATh KUAKOCTH B3BEHIMBAaHHEM HE OYEHb YAOOHO, ropa3go Mpolle OTMEPSTh
HYXHBIH 00beM. YUTOOBI paccuuTaTh Maccy U3BECTHOr0 o0beMa V pacTBopa, HEOOX0IUMO 3HATh
€ro IIOTHOCTh P!

Mppa=V - p 3)

Kak mpaBwmiio, maoTHOCTH pacTBOpa M3MEPSIOT B I'paMmax Ha MWITHIATD (T/MJ) WIH
rpaMMax Ha KyOMYecKMi caHTHMeTp (r/cM°), NpHuYeM 4HCIEHHO STH 3HAYEHMS PABHEL,
OCKONBKY 1 MI — 9T0 06BeM, paBHEIT 1 cm°. Heo6X0aMMO TIOMHHTE, YTO TIIOTHOCTh YHCTOM
BOJIbI paBHa 1 /ML

JlpyruM ~ BapuaHTOM  OLIEHKM  KOHIEHTpPAllMd  pacTBopa  SBISETCS  MOJISIpHAs
KOHIICHTpAIIUs.

MonsipHasi KOHIIEHTpAlUs — KOJHMYECTBO PACTBOPEHHOTO BeEIIeCTBA (YMCIO MOJEi) B
enuHuIle o0bEéMa pactBopa. MomspHas koHueHTpanus B cucteme CH u3mepsieTcs B MOJIb/M?,
OJIHAKO Ha TMpakTUKe e€ Tropa3/lo 4Yalle BHIPAXKAIOT B MOJB/T WIM MMOJb/I. Takxke
pacIpoCTpaHEHO BBIPAXKEHHE B «MOJSIPHOCTH». BO3MOXKHO Jpyroe oOo03HaueHUE MOJISIPHOU
koHUeHTpauuu Cwm, KoTopoe mnpuHsATO 0603HayaTh M. Tak, pacTtBop ¢ kKoHueHTpauuen 0,5
MoJib/T Ha3bIBatoT 0,5-MonsgpHbM (0,5M).

Pacuer MOIpHON KOHIIEHTPAIIUH OCYIIECTBIIAIOT 0 (hopMmyIe: Vo-pa (4)
/1€ V — KOJIMYECTBO PACTBOPEHHOI'O BEIIECTBA, MOJIb;
V — o6mmit 006EM pacTBOpa, 1.
Bonpocs! 1J1s1 3aKkpenJieHnsi TeOPeTHYeCKOro MaTepuaJia K JadoparopHoii padore
1. Yro HazpIBaeTcs pacTBOpOM?
2. YUto Ha3bIBaeTCS pacTBOpUTENEM?
3. Uto Takoe KOHIIEHTPUPOBAaHHBIN pacTBop? YUTO Takoe HACHIIEHHBIH pacTBOp?
3ananus AJs1 J1a0OPATOPHOIO 3aHATHSA:
1. BeINONIHUTH MIpeIoKEHHbIE 3aJaHHsl.
Pe3ynbraThl pacuera npu NpUroTOBIEHUH PACTBOPOB 3amMKcaTh B Ta0muIy 1.
3. OTBeTUTH HA BOTIPOCHI TSI KOHTPOJISL.
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4. OTuuTaThCA O BHINOJIHEHHOHN paboTe MmpernoiaBaTelio.
3aganue 1

Bapuanr 1 Bapuant 2

ITpuroroButs 80 r 10% pactBopa noapeHHo# cou.|IIpuroroButs 40 r 5% pacTBopa NOBapeHHOMN COJIU.

IMopsiioK BHINOJIHEHHS 3a1aHUS
1. PaccuuraiiTe Maccy paCTBOPEHHOTO BELIECTBA U PACTBOPUTEIIS.
1. Ha Becax B3BechT€ HY)KHOE KOJMUYECTBO PACTBOPCHHOTO BELIECTBA.
2. MepHBIM HUIUHAPOM OTMEPHTE HYXKHBIH OOBEM BOJbI, CUMTAs, YTO TUIOTHOCTH BOJBI
paBHa 1 r/miL.
3. IlepechimbTe pacTBOpsieMO€ BEIIECTBO B CTaKaH, MNpHICHTE BOMYy, pa3MmemaiTe 10
MIOJTHOTO PaCTBOPCHUS BEIICCTBA.
4. 3amuceiBaeM pe3yNbTaThl pacueTa JJisl IPUTOTOBJICHHS pacTBopa B Tadmiry 1.

3aganue 2
Bapuanr 1 Bapmuanr 2
[IpuroroButhk pactBop oobemom 100 M1 TUIIIEBOI [TpuroroButhk pactBop oobemMom 100 M1 TUIIIECBO#
CO/JIbl, €CJIM MOJIIpHAsi KOHIIeHTpaus pasHa 0,1 COJIbl, €CJIM MOJISIpHAsi KOHLIEHTpalus pactsopa 0,2
MOJIB/I. MOJIB/I.

HOpH}]OK BbBINNOJTHCHUA 3aIaHUA

1. Paccunraiite Maccy paCTBOPEHHOI'O BEILLIECTBA.
1. Ha Becax B3BeCchT€ HYKHOE KOJMYECTBO PACTBOPEHHOI'O BEIIECTBA.
2. B mepnyto ko0y Ha 100 M1 BeblmaeM pacueTHOE KOJMYECTBO BEIIECTBA.
3. JoBoaum mucTHuMpoBaHHOK Bogou g0 100 mit.
4. TlepememnnBaeM 10 IOJTHOTO PACTBOPEHUS BEIIECTBA.
5. 3anuceIBaeM pe3ysbTaThl pacueTa /isi MPUrOTOBIICHUS pacTBOpa B Tabmuiry 1.
6. OTuuTaThCS O BBHIOJHEHHOW paboTe MPEenoJaBaTeNio.
Tabmuma 1
PacueT pacTBOpEeHHOr0 BELIECTBA U PACTBOPUTEIS sl HPUTOTOBIICHUS pacTBOPA 3aJaHHOM
KOHIICHTpAIUU
Ne 3aganus ‘ Jano ‘ Pacuet no gopmyine
Bapuant
mg = m, = Do Mppa
100
1 ® (%) - Mp-ns = Mp-ns = Mp-pa - MB
Pp-a= 1 r/em®
— \% = h
Vp—ﬂsl - p—ns pp_m
v=Cy -V, .
2 Cu= mg = ms=vM,
Vp-pa= 100 M1 rae M — MonsipHast macca
BEIeCTBa

Bonpocsl 11 KOHTPOJIA
Yto Takoe pacTBOPUMOCTH?
Yo Takoe KOHIEHTpaLUs pacTBOPOB?
Uto Takoe MaccoBasi J0JIsl pACTBOPEHHOIO BENIECTBA?
Yro Takoe MoJisipHas KOHLIEHTpaLus?
I'te MOXHO MPUMEHNTH MMOJTYyYEHHBIE 3HAHUS?
Hanpumep:
1. [TpuroToBUTH GU3UOIOTHUECKUI pacTBOP
DU3NOJIOTHYECKUN PACTBOP — 3TO BOJHBIN pacTBOp XJIOPHUAA HATPHUS C MACCOBOM J0JIEH
(o) NaCl = 0,9 %. HazbiBaeTcst JaHHBINH pacTBOP (PU3HOIOTHYECKUM IIOTOMY, YTO IO COCTaBY OH
MIOYTH COOTBETCTBYET IUIa3ME€ KPOBU yesloBeKa. Ero MpUMEHSIOT A MPOMBIBaHMSI HOCA MpU
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MPOCTYIHBIX 3200JICBAHUSIX, MPOMBIBAHUS KOHTAKTHBIX JIMH3, WHTAIAIUNA Tpu 3a00JIeBaHUU
OpraHoOB JIbIXaHUSI.

2. [puroroButs pactBop mumieBoit coxsl (NaHCO3) 0,5 — 2 % pactBop nuiieBoit
COJIbI IPUMEHSIETCS IPU PUHUTAX, CTOMATUTAX, KOHBIOKTUBUTAX, TIOPUHTUTAX.

Pemnre 3anauu:

Bapuant 1. Paccumraiite mMaccy moBapeHHo# conu (NaCl) m maccy BonbI, KOTOpBIE
HE00X0auMO B3sTh Jutst ipurotoBienus 500 r. pusuonorunyeckoro pacteopa (o(NaCl) = 0,9 %).
Kaxkas cpena BogHoro pactsopa?

Bapuant 2. Paccumraiite maccy muiieBoit coasl (NaHCOs) u maccy BoJibI, KOTOpbIC
HeoOxoauMo B3sTh A7s purotoBienus 250 1. 2 % pactopa. Kakas cpena BoHOro pactopa?

JAucnepcHble CHCTEMBI

Henb: nomy4yuth OUCHEPCHBIE CUCTEMBI U HUCCIENOBaThb MX CBOMCTBA, HAY4YHUTHCA
TFOTOBUTh CYCHEH3UI0 M SMYJbCHIO; pellaTh 33Jayd Ha OIpeleleHne MacCOBOM J0JIU
KOMIIOHEHTOB CMECH U MPUMECEM.

O0opynoBanme: xkapOOHAT KaJblLUsl, Macilo, BOJA, XMMHUYECKHH CTaKaH, CTEKJISHHbIE
NaJI0YKH, MyKa, )KeJIaTHH, (POHAPUK.

Teopernveckue cBeIeHUS

UYucTble BellecTBa B IPUPOJIE BCTPEUYAIOTCS OYEHb PEIKO, Yallle BCErO0 BCTPEHAIOTCA
cmecu. CMecH pa3HbIX BELIECTB B Pa3IMYHBIX arperaTHbIX COCTOSHHUSIX MOI'YT OOpa3oBbIBAaTh
TOMOT'€HHbIE (PacTBOPHI) U I€TEPOTr€HHBIE (JUCIIEPCHBIE) CUCTEMBI.

JlMcriepCHbIMU  Ha3bIBAlOT T'ETEPOr€HHBIE CUCTEMbI, B KOTOPBIX OJHO BEIIECTBO -
mucriepcHast asza (MX MOXKET OBITh HECKOJBKO) B BUIEC OYCHb MEIKHUX YaCTHI[ PAaBHOMEPHO
pacripeiesieHo B 00beMe APYroro - TUCIEPCUOHHOMN cpejie.

Cpena u ¢a3pl HaXOOATCS B Pa3HBIX arperaTHBIX COCTOSHUSIX — TBEPIOM, XKHIKOM M
razoo6pasHoM. [1o BenmuMHe yacTUIl BELIECTB, COCTABIIAIONIUX JAUCIEPCHYIO (ha3y, AucnepcHbIe
CHCTEMBI JCTATCS 2 TPYIIIBL:

o rpy0onucnepcHble (B3BecHM) ¢ pasmepamu uactui Oonee 100 HM. 3T1O0
HEMpo3payHble CUCTEMBI, B KOTOPBIX (pa3a M cpena JEerko pasfeisioTcs OTCTauBaHMEM WIIU
¢uIbTpOBaHUEM. DTO 3MYJICUU, CYCIIEH3UH, a3PO30JIH.

o TOHKOJMCIIEPCHBIE - ¢ pa3Mepamu yactull oT 100 1o 1 um. da3a u cpena B Takux
CUCTEMaX OTCTAaMBaHHWEM pA3ACIAOTCA € TPYAOM. OTO 30iU (KOJUIOMJHBIE PACTBOPHI
«KJIEeTIOI00HBIe)») U TeJH (CTYIHH).

Komnonaneie cucTteMbl MpoO3padHbl M BHENIHE IMMOXO0XXKM HAa WCTHUHHBIE PAcTBOPHI, HO
OTJMYAIOTCSI OT MOCJIEIHUX [0 O0pa3yromeiicss «CBeTsIEHCs MOpOKKe» — KOHYCY HpHU
IPOIMyCKaHUH Yepe3 HUX JIyda CBeTa. DTO sBJIEHUE Ha3bIBAIOT 3ppexrom Tunaans.

IIpu ompeneneHHBIX YCIOBUSX B KOJJIOMAHOM pacTBOpPE MOKET HayaTbCs MpOIEcC
Koaryssuu. Koarynsus — sBjIeHUe CIIMIAaHUS KOJUIOMIHBIX YAaCTHIL U BBINAJCHUS UX B OCaJIOK.
[Tpu 3TOM KOJUIOUAHBIN pacTBOP MPEBPAIIAECTCS B CYCIIEH3UIO WU Telb.

l'enu win cTyqHM TPEACTaBISIIOT COOOM CTyOEHHMCThIE OCaJIKH, oOpasyrouuecs Mpu
koarymsinuu 3osieii. Co BpeMeHeM CTPYyKTypa Teie HapymaeTcs: (OTClianBaeTcsl)) — M3 HHX
BBIJIENIAETCSL BOoja. JTO siBJeHUe cuHepesuca. Ilocmorpure yueOHbI ¢(unbM «JlucnepcHbie
CHCTEMBI» UCITOJB3Ys cChUIKY https://youtu.be/LVFLbTowgsY wmu qr-kox

Xoxa paGoTsl

Haueprute Tabnuiy as opopmiieHus ONbITOB.

HazBanue omnbiTa HaoOmonenus BriBoabl

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


https://youtu.be/LVFLbTowgsY

B crexnsaHny0 mpoOHMpKY BIUTH 4-5 M BOJBI M BChIMaTh 1-2 J0OXKeuykd KapOOHATa KabIHsl.
[IpoOupky 3akpbITh PE3UHOBOM TMPOOKOM W BCTPAXHYTH MNPOOMPKY HECKOJBKO pa3. B
HaAOJIOCHUSAX OTMETHhTE BHEIIHUWA BHJ W BHJIUMOCTH YaCTHI], CIIOCOOHOCTH OCa)XIaThCs M
CIOCOOHOCTH K KOAryJIsLUU.

Ccbuika u r-KoJ JJ1s IpocMOoTpa BHIeoombITa hitps://youtu.be/8n7UFzZWQ-wl

o

3ananue 2. [IpuroroBiieHue 3MyJIbCHM MacCJIa B BOJIe M U3yYeHHe ee CBOICTB.
B crexnsiHHyI0 TpoOUpKy BIUTH 4-5 M1 BOABI U 1-2 M1 Macia, 3aKpbITh PE3HHOBOM MPOOKON U
BCTPSIXHYTh MPOOHMPKY HECKOJBLKO pa3. B HAONIOMEHUAX OTMEThTE BHEUIHWH BUJI M BUIMUMOCTH
YacTHUII, CHOCOOHOCTh OCAXAAThCSA U CIIOCOOHOCTH K KOAryJIsLUU.
Ccbuika u (r-KoJ JJ1s IpocMOoTpa BHIeoombITa hitps://youtu.be/8n7UFzZWQ-wl

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

B crexnsHHBIN cTakaH ¢ Topsiyeil BOJON BHECTH 1-2 TOKEUKH MYKH (HJIM KeTaTHHA),
THIATENBHO MepemeniaTh. [I[pomycTuTs uepes pacTBop Jyd cBera (hoHapuka Ha (hOHE TEMHOM
Oymaru. B HaOIFOICHUSX OTMETHTE BHEIIHUN BUJ M BUIMMOCTH YaCTHII, CIOCOOHOCTh
OCaXIAThCs U CIOCOOHOCTH K Koarymsuuu. Habmonaercs nmu agdext Tunnansa?

Ccbuika 1 r-Koj 1 IpocMoTpa BrIeoomnbiTa hitps://youtu.be/pCrD2Zs91pg

OO01IMii BHIBOJI:

KonTpoabHblie 3a1aHust

Pewmre Tect

1. JucnepcHas cucrema 3To:

a) TOMOTeHHas cucTema 0) reTeporeHHas CucTemMa B) BEpHO a U O

. TymMaHy COOTBETCTBYET IUCIIEPCHASI CUCTEMA: a) XK/T 0) /XK B) I/ K

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

. 3yOHOIi TacTe COOTBETCTBYET JUCHEPCHAs cUcTeMa: a) T/T 0) T/T B) T/k

. CrimaBaM COOTBETCTBYET JAUCHEPCHAs CUCTEMa: a) /T 0) T/T B) I/k

. I3 mepeyuHst BEIOEpUTE JTUIITHEE CJIOBO U MOTYEPKHUTE €T0: T'ellb, CYCIICH3HsI, 30JIb
. I3 mepeuHs BeIOEpUTE JUILIHEE CJIOBO U MOJYEPKHUTE €r0: 30J1b, CYCIEH3US, a9P030JIb
. Uto o0OBbeIMHSET JaHHBIE CIIOBA: MapMenal, 3e(up, X0JI0Iel]

OTBerT 3anmumuTe B BUJE OJHOTO CI0Ba

9. Uto 00BEMHSIET JaHHBIE CIIOBA: MOJIOKO, HE(PTh, ITOACOIHEYHOE MACIIO B BOJIE.
OTBeT 3anmumuTe B BUJE OJHOTO CI0Ba

10. Yto oObeauHsAET JaHHBIE CJIOBA: JIAK JJISI BOJIOC, JIE30/IOPAHT, MBUIEBOE 00JIAKO.
OTBer 3anmumuTe B BUJE OJHOTO CI0Ba

01N WD

Paszpnen 7.
Tema 7.1. O0OHapykeHHEe HEOPraHUYECKUX KATHOHOB U AHMOHOB
1. JJTabopaTtopHnast pabota N7 (Ha BEIOOD):
— AHanuTnyeckne peakuuu KaTuoHoB [-VI rpymnm;
— AHaIMTHYECKUE peakluy aHHOHOB.

JlabGoparopHas padora Ne§
OOHapy:KeHUHe HEOPraHUYECKHUX BelllecTB — KaTHOHOB | - VI rpynn ¢ ucnosnb3oBanuem
Ka4YeCTBCHHBIX aHAJIUTUYECCKUX pealclmizi


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

3AIIOMHUTE: KaTnoHsl 1o KUCIOTHO-OCHOBHOMY METOAY JEJSATCS HA 6 TPYIII:

I'pynma Karnons! I'pynnoBoii peareHT
I Na*, K*, NHs* Her
T Ag’, Pb?* Hg? HC
Il Ba’*, Sr**, Ca®* H>SO4
v Al Zn2* Cr*, As (111), As (V) N3661ToK KoHI. NaOH
Vv Fe*, Fe*", Mg?*, Mn?*, Bi®* NaOH
VI Co%* Ni?*, Cd?*, cu?* BoHblii pacTBOp aMMHaKa

Xapakrepucruka I aHaJIMTHYECKOH IPyNIIbI:
Katuonst Na* , K* , NH4 * 6ecriBeTHbI.
I'mppoxcuabl HATPUSL U KaJIMs XOPOILO PaCTBOPUMBI B BOJIE, CUIIbHBIE OCHOBAHU.
I'uapoxcun ammonus NH4OH — cnaboe ocHoBaHMeE.
Karuons! | ananuTH4eckoil rpymnmbsl OTKPHIBAIOT C MOMOIIIBIO APOOHBIX PEaKIHid, TaK KaK
9Ta Ipynmna He HMMEET IPYNIOBOIO peaxkTuBa.
IIpumeHeHnne B MeuIMHE

NaHCOs wucnonb3yercs s HEUTpanu3anuu
MIOBBIIICHHON KHCJIIOTHOCTH KEIYJOYHOTO COKa.
Cynbdar Hatpus NaxSO4 ‘HO  (rmayGepoBas
COJIb) PUMEHSIETCS KaK CllabHUTENBHOE.
NaNO;  mnpumeHsroT  Kak
COCYJIOPACIIUPSIONIEE CPEICTBO MPHU CTCHOKapIUH,
MUTPEHH WJIU  MOJIKOXHO.  Jlis OJTKOXKHBIX

UHBEKIUN HCIONb3yeTCs OOBIYHO B
HOT'O pacTBoOpa.

amnynax B Buue 1%-

1—2 % pacTBop Na:B4O7-10H,O s
MOJIOCKAaHUsT Topjia, B Massdx U MPHUCHIITKAX.
NaCl — Bxomur B cocTaB (hU3HOIOTHYECKUX
pPacTBOPOB U KPOBO3aMCHHTEIICH.
- pu JIEUEHUN 3a00JICBaHUI
[IUTOBUTHON >KENe3bl, MPU apUTMUU cepalia  pazIUYHOTO
MPOUCXOXKACHUS  (CBS3aHHBIMH B OCHOBHOM c

AIIEKTPOJIUTUYECKUMHU HaPYIIEHUSIMU U abCONIIOTHOM HIH
OTHOCHUTEIIbHOM runokaiueMuei)

IToramr K2CO3z conepxurcs B 30j7€ pacTeHU M MCIONB3YyeTCs Ui IPOU3BOJCTBA
XKHUJIKOro Mbuta MapranuoBokucislii kanuii KMnOg kak ae3uHdumpyomee cpeicTso.

10 %-nue1it NH4OH (HamatelpHblii CIMPT) NpUMEHSIETCS A BBIBEACHUS OOJBHOTO M3
00MOpOKa, JJIs1 MBIThSI pYK B XMPYPTUUECKOM MpaKTHKe

Xnopug ammonus NH4Cl kak nuyperndeckoe 1 OTXapKHBAOIEe CPEeICTBO.

AMMHAUYHBI JMHUMEHT - TPU XPOHUYECKMX apTpUTaX M HEBPAITHSAX B KadyecTBe
OTBJICKAIOIIETO CPeCTBA. JTO OJHOPOJHAS T'yCTOBaTas >KUJKOCTb KEITOBATO-0€10ro I1Bera ¢
3arraxoM Ammuaka. Ilomydaror B30anThIBaHMEM CMECH MHOJCOJIHEYHOro macna (74 vacta) u
0JIeMHOBOM KUCTOTHI (1 "acTh) ¢ pactBopoM AMMuUaka (25 vacreit).

Peakuust okpammBaHus TuilaMeHH (peakiusi (papmakomeiiHas)): JeTydydue CONM Kalus
OKpaIIMBaIOT OECIBETHOE IJIaMsl B (DUOJICTOBBIH 1BET.



Peaxnust okpammBanus m1aMeHu (peakius (apMakorneiHas): COJIM HaTPHUs OKPAIIMBAIOT
HECBETSIIEeCs I1aMsl B JKEIThIN 1IBET

Peaknuu ¢ enxumu menoyamu (peaxiust papmaxorneitHas)
NH4Cl + NaOH = NaCl+NHs+H,0
https://rutube.ru/video/e166e06ef4alaad7clcaf7b433bbea51/?r=plwd

Xapakrepucruka Il anaguTH4eckoi rpynnsi:

Katuonsr Ag®, Pb?", Hg»?* GecripeTHbL.

Conu 3TUX KaTHOHOB MOYTH BCE TIOXO PACTBOPSIIOTCS B BOJIE, KPOME HUTPATOB.

Conu KaTHMOHOB TPYMIbI MOJBEPralOTCsl TUAPOIM3Y U HUX PACTBOPBI MMEIOT KHUCIIYIO
peaKuuio.

Wonsr Ag*, Pb?*, Hg2** cioco6HBI 06pa30BBIBATH KOMILIEKCHBIE COSTHHEHHS.

I'mnpokcun cunna Pb(OH): siBasiercss TpyaHOPAacCTBOPUMBIM CIAOBIM AJIEKTPOJIUTOM,
obnamaet aMm(pOTEPHBIMUA CBOMCTBAMHU.

['pynmnoBbIM peakTUBOM JJIi KAaTHOHOB BTOPOW AaHATUTHYECKOM TIPYMNIbl SBISETCS
pazbaBiieHHasl XJIOPOBOAOPOIHAS KUCIIOTA U €€ PACTBOPUMBIE B BOJIE COJIH.

IIpumeHeHne B MeALIMHE

CoenuHeHns cBUHLA Takxke a10BUTH. K Hambosiee TOKCHMYHBIM OTHOCATCA HUTPAT,
aneTar v TMJIPOKCOXJIOPU]] CBUHIA, a TaK K€ TeTPa3TUICBUHEILL.

3arpsi3HeHue BO3/1yXa, MOYBBI M BOJBI COEIMHEHUSMHU CBUHIIA IPOUCXOAMUT B PE3yJIbTaTe
BbIOpOCa MX NPOMBIIUICHHBIMU MPEANPUSATHAMH, BBIXJIONHBIMU ra3aMu aBTOTpaHcropra. B
COOTBETCTBUU C CAHUTAPHBIMM HOPMaMHU COJepXKaHHe CBHUHLIA B 1 JI BOABI HE JOJIKHO
npesbimats 0,1 mr.

Auerat ceunua (II) npumensiercs a1 NpUMOYEK U KOMIIPECCOB,

okcup cuHIa (1) PbO — nist u3roToBNIeHHS] CBUHIIOBOTO TIIACTHIPS

HuTtpat cepebpa ncnosib3yeTcs npu JIeUeHUH IIa3HbIX 3a00eBaHui.

Kommapron (xommougHoe cepebpo) MpUMEHSETCS MPU TPOMBIBAHWM THOWHBIX paH,
MOYEBOTO MY3bIPsI U IPU THOMHBIX KOHBIOHKTUBHUTAX.

[Iporapron — npenapar cepedpa- IPUMEHSETCS KaK BSKYIIEe CPEICTBO JJIsi CMa3bIBAHUS
CIIM3UCTBIX 000J0YEK BEPXHUX JIbIXaTEIbHBIX MYTEH.

Honsl cepeOpa B OY€Hb HM3KOM KOHIEHTpAIMM CTEPMIIM3YIOT BOJAY M IIOJABISIOT
pa3BuUTHE OaKTEpUH.

Xnopun pryru (I) mwau xanomens (HgoClo) He smoBUTa M MCIIONB3yeTCS B MEIUIMHE U
BETEPUHAPUHU KaK CIIA0MTENIbHOE, aHTHCENTUYECKOE U MOYETOHHOE CPEICTBO, a TaKXKe B BUIE
Ma3el IPUMEHSIOT NpH 3a00JIeBaHUIX IJ1a3


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

AHanutndeckue peakiuu 1l aHanmuTHYEeCKON Ipynmbl:
Peaknuu xaTHOHOB CBHHIIA

https://vk.com/video-40390886_456239580

Peanus ¢ X110poBOAOPOIHON KUCIOTOU
Pb(NO3)2 + 2HCI= PbCl2| +2HNO3
PbCl>— Gernblif TBOPOKHUCTHIN 0CaTO0K

Peaxnus ¢ menousto. Pb(NO3z)2 + 2KOH= Pb(OH)2 |+ 2KNO3
Pb(OH)2—ocamok 6emoro mpera

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

Peaknust ¢ xpomarom kxanus Pb(NO3)2 +K2CrO4= PbCrO4| + 2KNO3
PbCrOs—ocanok »*enroro 1sera

Peaknuu katrona cepedpa

Peakius ¢ xJI0poBOIOPOAHOI KUCIIOTOM (peakius GpapmakorneiHas)

AgNOs+HCI= AgCl |+HNOs

AQCI— Genbiii TBOPOXKHUCTHIN 0Ca 0K Peakiins ¢ HOAUI0M KaHsl.

AgNOs + Kl = Agl| +KNOs3

Agl- ocanox cBetiio-kenToro 1sera Peakius ¢ XxpoMaToM Kaus.

2AgNO3 +K>CrOs = Ag2CrO4]+2KNO3s Ag2CrO4 - ocaiok KHUPIHUYHO-KPACHOTO IIBETA
Peakmus ¢ menousro. AgNO3 + 2KOH= Ag>0| + 2KNO3 + H;0

AQ20- rps3HO-KOpUYHEBBIA ocanok Peakuuss ¢ TuocynbhaTtoM HaTpHus (peakuus
dapmakorneiinas). 2AgNO3 + NaxS203=Ag25203| + 2NaNOs

Ag2S,03+ H0= AgS| +H2S04

Ag2S,03- Oemnblii 0caioK, KOTOPBIN OBICTPO JKENTEET, 3aTeM OypeeT U mepexoauT B AgeS -
0CaJIOK YepHOTO IBETA.

Xapakrepucruka III anaauTnyeckoil rpynnbi:

Karuonsr Ba?*, Sr?*, Ca®* GeciiBeTHbL.

QJIOT€HU]Ibl, HUTPATHI U alleTaThl 3TUX KATHOHOB XOPOIIO PACTBOPSIIOTCS B BOJIE.

I'uppokcuapl KaTHOHOB ATOM TPYNIBl  SBJISIOTCS CHIBHBIMHM  DJIEKTPOJIUTAMHU U
pacTBopuMoOcCTb Ux ymeHnsbiaercs B psay Ba(OH)2 Sr(OH)2 Ca(OH)..

['pynnoBbIM peakTHBOM KaTHOHOB 3TOW IPYIIIbI SBJISIETCS CEPHAsI KMCIIOTA.

[IppuMeHeHne B MeIMIMHE W 3HAYEHHE JUIs OpraHu3Ma katuoHoB III aHamuTmdeckoin
TPYIIIBL:

Ba?*  HecMOTps Ha BBICOKYIO TOKCHYHOCTh, Ba B HE3HAUMTENBHBIX KOJHUECTBAX
COJIEP)KUTCS BO BCEX OpraHax M TKaHAX >XKMBOro opraHusma. HeOomblnas KOHIEHTpalusl ero
oOHapyXeHa B MUTMEHTHON 000JI0UKe I1a3a.

CoenuHenns 6apus B MaJbIX J03aX CTUMYJIHMPYIOT A€ATEIbHOCTh KOCTHOTO MO3ra, HO B
GONBITNX 103aX HOHBI Ba?" TOKCHYHBL.

[Ipn 3aboneBaHUSAX NHUILIEBAPUTENILHON CHUCTEMBI, HEKOTOPBIX CEPAECYHO-COCYIUCTHIX
3a00JIeBaHUSAX KOJMYECTBO OApHUs B OPraHU3ME YEJIOBEKAa YMEHbBIIIAETCS.

VYcTaHOBNIEHO TaKXke, YTO Ja)Ke€ B HUYTOXKHO MaJIbIX KOJIMUYECTBAX OH 3aMETHO BIIMSET Ha
COCTOSTHUE TJIaJIKOM MYCKYJIATypbl - HE 3ps IPU OTPABJICHUAX OapHeM OTMEUaloTCs MBIIIEYHbIE
CHa3Mbl U CUJIbHAsI MbIIIEYHAs C1ab0CTh.

bapus cynedar - u3 coneit 6apus B MenuluHe NMpUMeHsieTcst 6apus cyabdar, KOTOPHIi
MPAKTUYECKH HEPAacCTBOPUM HU B BOJE, HU B KHUCIOTax, HU B OPraHUYECKHX PACTBOPUTEINSX, a
nosToMy He s10BUT. [Ipumenenne BaSO4 B MenuiiiHe OCHOBaHO Ha €ro HEMPOHUIIAEMOCTH ISt
PEHTT€HOBCKUX JIydeil, 4TO HCIOJb3yeTCs B PEHTICHOJIOTMH MJIs MOJY4YeHHs] KOHTPACTHBIX
PEHTT€HOBCKUX CHHMMKOB M TPU PEHTTEHOCKOIHWYECKOM MCCIEI0BaHUN MUIIEBAPUTEIHHOTO
TpakTta. [IpyHMMaOT B BUIE CMENIAHHOTO C BOAOW — OapueBOM KamuIpl. DTOW Maccoi
3aMOJHAIOT JKENyIOK s 3aJepKKM PEHTTeHOBCKHUX Jiydel. Uepes3 ompenerneHHOe Bpemsl OHa
MOJIHOCTHIO BBIBOAUTCS U3 OPraHU3Ma.

Peaknuu katroHoB Gapust

https://youtu.be/KVYM7VFY0s8



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

Peakumst ¢ xpomarom kamust KoCrOy
BaCl, + KoCrOs = BaCrO4 | + 2KCI
BaCrO4 - ocazok »KeJToro I(Bera.

Peakmust ¢ cepHOI KUCIIOTOM U PACTBOPUMBIMU CyibhaTamu (peakius dpapMakorneitas).
BaCl; + H2SO4 = BaSO4| + 2HCI
BaSO4 - ocagok Genoro nBera.

Peakiust okpammBanus miiamMeHu (peakuus (apMakoneiHas: conu 0apus OKpalluBaroT
HCECBCTIIIIICCCH 11JIaMs B )KeJITO-SeHeHHﬁ IIBCT.
https://youtu.be/6-wfmVI1g5JQ

Xapakrepucruka IV anajauTu4eckoi rpynnsi:

K uerBepToii aHanuTHYECKOM rpymme otHocaTca AP, Zn?" | Cré* | As (111), As (V).

Uonst AI¥*, Zn?** Gecupernsl, coenunenus Crs* okpalleHbl B 3eeHblH UK (HOIETOBBIIA
1BET.

XOopoIIo pacTBOPUMBI B BOJE CYJb(ATbl, HUTPATHI, XJIOPUJIbI, OPOMHJIbI, HOAWJBI
anoMuHus, tuHka u xpoma (I11).

I'uppokcunpl KaTMOHOB 3TOM TIpyNIbl TPYIHOPACTBOPUMBI M SABJISAIOTCA CJIa0BIMU
anektposntaMu. Kpome Toro onu 061agaroT aMpoTepHBIMU CBOWCTBaMU

I'pynnoBbim peaktuBoMm siBisiercst NaOH B n3ObiTke.

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

A" anoMuHMI OTHOCAT K HE3aMEHHMBIM MHKpodTeMenTaM. OH HOCTYNAeT B OPTaHU3M
C MPOJIYKTaMHU MHUTAHUS M YACTUYHO C BOJOH, CyTOUHAs MOTPEOHOCTh B HEM cocTaBisieT 45-50
MI. AJIIOMUHHMII HaKaljuBaeTcsl B KOCTSX, II€YEHH, JIETKUX, IIOYKaX, TIOJOBHOM MO3TE.
AJIOMUHUH y4acTBYET B IPOIIECCaX PEr€HEpalMd KOCTHOM, COETUHUTENBHON U SIUTENnalbHON
TKaHU, BIMSET Ha THIIEBapUTEIbHbIE (DEpMEHTHI, Ha (YHKIHIO OKOJIOIIUTOBUIHBIX >KEIEe3,
OJIHAKO €ro M30BITOK MOKET IMPHUBECTH K BO3HUKHOBEHHIO CEPbE3HBIX HEWPOJIEreHEpaTUBHBIX
3aboneBanuii: 0one3nu [lapkuHcoHa U cTapueckoro cinaboymust — 60Jie3HN AJbLreiMepa.

I'uapoxcun amromunust Al(OH)s mpuMeHsieTcst BHYTPh IPU THIIEPALUAHBIX TacTPUTAX,
A3BE KeJly/Ka W JIBEHAJaTUIIEPCTHOM KHILIKH KaK aHTAllUJHOE CPEACTBO KaK B YHCTOM BHJIE,
TaK ¥ B cMecH ¢ Maraust okcuaom MgO (anbpmarens) win ¢ Mg(OH), (maanokc).

Al(OH)3 ucronb3yroT NMpu OTPaBICHUSX KaK aJcopOMpYIOIIee CPeACTBO, a TaKkKe Kak
Hapy)XHO€ CpEeACTBO B MPUCHINKAX, oOajaroliee aacopOUpYIOIIMMU M OOBOJAKHBAIOIIUMU
cBoiictBamu. CUIIMKAT aIIOMUHUS BXOAUT B COCTaB 0O€JI0i IIIMHBI — IPUCHINIKH, Ma3H, ACTHI.

Kgacupr KAI(SO4)2 - HapykHO Kak BsDKYyIEe AHTHUCENTHUYECKOE CPEJICTBO, B BHJIE
KapaHJaleil Kak KpOBOOCTaHABIIMBAIOIEE CPEJCTBO U I IPHXKUTAHUSL.

Peakuyu kKaTHOHOB aTIOMUHUS

Peaxmus ¢ menousto. AICIz + 3KOH = AI(OH)z| + 3KCl

Al(OH)3 - ocanok Genoro 1sera

https://youtu.be/29m_aaPGyPQ

Peakuust ¢ cyxum XJI0pua0M aMMOHHSI.

K3[Al(OH)s]+ NH4Cl = AI(OH)s| + 3KCl + NH3T +H,0

XapakTepucTHKA KATHOHOB V aHAJNTHYECKOM IPYyNIIbI:

K msToit aHanmuTHYECKO# Tpymme oTHOcsTes Fe?t | Fed* | Mg?" , Mn?* | Bi®* .

Nonsr Mg?* n Mn?* 6ecripetHble noHBI, noHBI Fe?" - Gnenno-3enensre, a Fed* - xenrre.

HutpaTsl, cyab(aTsl 1 XJIOPHIBI STHX KATHOHOB XOPOILO PACTBOPSIOTCS B BOJIE.

TuApOKCHIBI KATHOHOB TOU TPYIIIEI - CJa0ble TPYAHO PACTBOPUMBIE DJIEKTPOJIUTEL.

I'pynnoBeim peaktuBoM siBiisseTcst NaOH.

Bce coii KaTHOHOB IMATOM TPYIIIBI MOABEPTAIOTCS THAPOJIN3Y, OCOOEHHO COJIM JKeje3a
(IIT) n Bi®" .

Wonsl Fe?* u Fe®* nerxo 06pasyroT KOMIIEKCHBIE COSTHEHHS.

DIIeMEHTHI MATOM aHATMTHYHECKON TPYIIBI UMEIOT MEPEMEHHYIO CTENEHbL OKHMCIIEHHUS
(xpome Mg) ¥ TIO3TOMY ISl HMX XapPaKTEPHbLI OKUCIUTELHO-BOCCTAHOBUTENLHBIE PEAKIINU.

CeexeocaxIeHHble Cyab(QUIbI U THAPOKCH/IA DJIEMEHTOB IISATON aHAIUTHYECKON TPYIIIBI
aM(pOTEPHBI U CIIOCOOHBI JIETKO MEPEXOANTH B KOJUIOMIHOE COCTOSHHE.

[Ipumenenue B Meauuune Fe?* | Fe*


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

XKeneszo, MarHWii © MapraHel; HUMEIOT OCOOCHHO OOJbIIOE 3HAYCHHE IS
JKU3HEJEATEIIbHOCTH OpraHM3Ma 4YeJioBeKa U KMBOTHBIX. O01ee cogepxkanne depyma (kenesa)
B opranusmMe coctaisiet 4-5 r, mpudem 60—70 % o01eit Macchl ATOTO dJIEMEHTA COJCPIKUTCS B
reMOTJIO0OMHE APUTPOLIMTOB U HEPBHBIX KJeTKaX. ['eMOTJIOo0MH BXOIHMT B COCTAaB 3PUTPOLIUTOB
KpPOBHU M 00€CIeUnBaeT CBA3BIBAHME KHCIOPOAA M3 BO3AYyXa M MEPEHECEHHs €ro OT JIETKHX K
TKaHSM BCEX OpPraHOB.

VYuureiBas Oonbiioe 3HaueHue uoHOB Fe(Il) u Fe(Ill) nns opranusma uyenoseka,
CyTOYHasi TOTPeOHOCTH B HeM cocTanJisieT 10-15 mr.

B MenuuuHe neKapcCTBEHHBIE Iperaparbl jkene3a (BOCCTAaHOBICHHOE JKEJe30, JIAKTaT
xkenesza, rimnepodocdar xkenesza, cynbhar 2-BalleHTHOTO Kene3a, Tabierku bio, pactBop
S0JIOUHOKHUCIIOTO JKene3a, ¢epamMuja, TEeMOCTUMYIUMH M JIp.) HCHOJB3YIOT NpU JICUYCHHU
3a00JIeBaHNM, COMPOBOXKIAIOIIMXCS HEAOCTAaTKOM jKeje3a B opraHuszMe (kenezopeduuuTHas
aHEeMUs), a TAKXKEe KaK OOIICYKPEIUISIONIME CpecTBa (MOCie MepeHECEHHBIX WH(EKIIMOHHBIX
3a00J€BaHUi U Ip.).

W3oTonbl Kenme3a MPUMEHAIOT KAaK MHIAUKATOPhl TMPH  MEIHKO-OMOJIOTMYECKHX
UCCIIEIOBAaHUSX M TUArHOCTUKE 3a00JIeBaHUI KPOBH.

Mg?* — KoMIOHEHT ()epMEHTOB, B OpPraHM3Me YeJOBeKa COIEPKMTCA B KOCTSX, 3y0ax,
SBIISIETCS PETyNIsTOPOM paboThl HEepBHOW cucteMbl. CoenauHeHUs Marams CcoaepikaTcs BO
BHYTPHUKIIETOYHBIX JKHJIKOCTSAX, KOCTAX CKelera W dManu 3y0oB. B  3aBucumoctu oT
KOHIICHTPAallM B OpraHu3Me MarHwii MOXKET YCKOPATh WJIM TOPMO3HTH MpOIecC Meperaadn
UMITYJIBCOB IO HEPBHBIM BOJIOKHaM. OH Takke BIMSET HA JbIXaTeNbHBbIE W JAPYTHE MO3TOBBIE
HEHTPHl W JCWUCTBYET YCHOKOMTEIFHO Ha HEPBHYIO CHCTEMY B I€JIOM; BXOAHWT B COCTaB
HEKOTOPHIX ()epMEHTOB M3 TPYMIIBI TpaHchepas, BIUSIET Ha YIIIEBOAHBIA U GochopHbI 0OOMEH,
CHOCOOCTBYET BBIACTICHHIO KEITYH, CTUMYJIUPYET MEPUCTATBTUKY KAIIICYHUKA.

Maruust okucn MgO HCHOib3yIOT B MEAUIMHE JJIsi HEWTpajJu3aluy OBBILICHHON
KHCJIOTHOCTH KeITyJJOYHOTO COKa, BXOJUT B COCTAB Ma3eil [l JICUCHHs KOXKHBIX OOJIE3HEH.

Maruaus cynmbpar MgSOs¢7H2O mnpuMeHsIoT Kak ClIabuTeNbHOE CPEICTBO TIpH
KenynouHblx 3a0oneBaHusix. CynbdaT MarHus (QHIVIMICKYIO COJIb) MPUMEHSIOT B KauecTBE
C1abUTENIbHOTO0, JKETYETrOHHOTO (BBEACHHE Yepe3 yOJCHATbHBIN 30HI) W OO0JICYTOJISIONIETO
CpeZCTBa MPH CIIa3Max >KEIYHOTo Mmy3bIps. [Ipy napeHTepasbHOM NMPUMEHEHHH MarHus cyibhaT
okas3piBaeT ycrnokausatomiee neiicteue Ha LIHC. [Ipu xoHuenTpamuu npenapara B kposu 9—10
% Hactynaetr cHOTBOpHBIN 3 dekT, mpu 15—18 % mMr — HapkoTHueckoe coctosiHue. bonbime
KOHIICHTPAIIUU MOTYT BbI3BAaTh YTHETCHHE JIbIXaHUS.

B wmemunmue kapOoHAT MarHus, OKHCh MarHUs TPUMEHSIOT B KadeCTBE CPEICTB,
HEUTPaATM3YIOIIUX COJISTHYIO KACIIOTY JKeITyAKa, a TAK)KE KakK JIETKUE cIa0uTebHbIe.

[lepekncy MarHusi Ha3HA4YalOT B KA4eCTBE JAC3MH(DUIMPYIOMIErO CPeACTBa IPH
TIMICTICTICHH, OPOYKEHHUH B JKETYAKE U IPU TOHOCAX.

AcmaparuHar, UOUTpaT W JpPYrHe OPraHWYECKHE COJIM MarHus HCIOJB3YIOT TIpU
msroropneHnn  BAJIOB M JIEKapCTBEHHBIX  NpPEMapaToB €  IMUPOKAM  CIIEKTPOM
7e4eOHONTPOPUITAKTUYECKOTO JIEUCTBUSL  (XPOHUUYECKHM CTpecc, 3a00JIeBaHUSI CEepJeYHO-
COCYJIUCTOM CUCTEMBI, MOUEKaMEHHast 00JIE3Hb U Jp.)

AHaJNTHYECKHE PeaKIu V aHATUTHYECKOH I'PyIIbI

Peakuun katronos xenesa (IT) - Fe?

Peaxnus ¢ rpynmnossiM peaktuBoM. FeSO4 + 2KOH= Fe(OH)2| + K2SO4

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

Fe(OH)2 — 61eaH0-3€meHbIi 0caioK

Peakmust ¢ rekcoraonogepparom (I11) kamust kpacHoit kpoBsiHoM cosbto Kz[Fe(CN)sg]
(peakuus apmakoneitHast)

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

Fes[Fe(CN)e] - TemHO-cHHU# 0canoK (TYpHOYIEBYIO CHHB)

https://youtu.be/63pnr201pBw

Peakmuu katHoHOB xenesa (I1T) — Fe®*

Peakuus ¢ rexcanmanodepparom (I11) kanust (xentoit KpOBSIHOM CONBIO)
Ka[Fe(CN)e] 4FeClsz + 3K4[Fe(CN)s] — Fes[Fe(CN)e]s] + 12 KCI.
Fes[Fe(CN)s]3- ocamok MHTEHCHBHOTO CHHETO [BETa — OEPIIMHCKAS JIa3yph


https://youtu.be/63pnr2OIpBw

Peaxius ¢ poganunom kanms. FeCls + 3KSCN — Fe(SCN)3+3KCl
Fe(SCN)3 - KOMIUIEKCHOE COeTMHEHNE HHTEHCHBHOTO KPOBaBO-KPACHOTO IIBETA.
https://youtu.be/cwWKChDQaOM

Peakuuu karnonos maruus (II) Peakuust ¢ rpynnoBbIM peakTHBOM.

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

Mg(OH)2+2NH4Cl = MgCl>+ 2NH4OH

Mg(OH),- 6enblii CTyIeHUCTBINA 0CaIOK

Peakumst ¢ runpodocharom Hatpus NaoHPOs. (peakius dhapmakomneiinas)
Mg?* +NH4OH + HPOs* — MgNH4PO,] + H;0.

MgNH4PO4 - 6enplit METKOKPUCTAIUTMYECKHA 0CaJOK

XapakrepucTHKa KaTHOHOB VI aHAIMTHYeCKO# rpynnbi:

K mecToii ananuTHdeckoi rpymme oTHOCATCS: pacTBophl cojieid menu (II) oxpameHsr B
romy0Ooii Bet, kobanbTa (II) - B po30BBIiA, HUKETS — B 3€JICHBIN.

Xaopuasl, cynb(atbl © HUTPAThl 3TUX KATHOHOB XOPOIIO PACTBOPUMBI B BOJIE.

I'unpokcuapl KaTUOHOB 3TOH TpyIIbl - cia0ble TPYJHO PAacTBOPUMBIE AJIEKTPOJIUTHI.
I'unpokcun Cu(OH), HeycTOYMB 1 MpU HArpeBaHUM Pa3iaracTcsl Ha COOTBETCTBYIOLINI OKCH/T
U BOJNY.

J1J1 KaTHOHOB LIECTON TPYMIIBI XapaKTEPHbI peaKluU KOMIUIEKCOOOpa30BaHUsI.

['pynnoBbIM peakTUBOM SIBJIIETCS pacTBOp ammuaka. PactBopbl aMMuaka ocaxaatoT Co,
Ni, Cd, Cu B Bujic THIPOKCHIOB.

Menpb, pTyTh U KOOAIbT MMEIOT NEPEMEHHYIO CTENEHb OKHCIEHUS, IO3TOMY Ul HHUX
XapaKTEepPHBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.

[IpuMeHeHne B MEIUIMHE ¥ 3HAYEHHE I opranusma nukens NiZ*

Cuutaercs, 4To OMOJIOTUYECKAsT POJIb HUKENS 3aKII0YaeTCsd B yYaCTHH B CTPYKTYPHOMH
OopraHu3anuy U QyHKIMOHUPOBAHUM OCHOBHBIX KileTouHbIX KoMnoHeHToB — /IHK, PHK u 6enka.

Huxkenps urpaer onpeneneHHyo pojib U B TOPMOHAJIBHOM peryisiuuu opranu3ma. Hukenb
YTHETAeT eUCTBUE aJpeHaIHa, CHUKAET apTepruaIbHOE JaBICHHUE, OKA3bIBAET YCIIOKAaNBaIoIEee
JieicTBUE HA IEHTPAJIbHYIO HEPBHYIO CUCTEMY.

[IpumeHnsieTcs Mpu U3rOTOBIEHUU OPEKETCUCTEM, TPOTE3UPOBAHUH.

AHanutnueckne peakiuy VI aHamuTHYEeCKON IpyTIbL:

Peakuuu katnonos meau (II)

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

Cu(OH)2 — romy6oit ocamok Ocajok pacTBOPUM TMpPU JEUCTBUH KOHIIEHTPUPOBAHHOTO
pactBopa ammuaka: Cu(OH)2 + 4NH3=[Cu(NHz)4]OH:

Peaxuus ¢ rpynmoBeiM peaktuBoM CuSOs+ 4NH3=[Cu(NH3)4]SO4

[Cu(NH3)4]SO4 - komIIeKCHOE COSTUHEHUE CHHETO [BETA.

Peakuuu katuonos pryru (II)

Peakmus ¢ menousio (peakuus dapmaxoneitnasn). Hg(NO3z). + 2KOH= HgO| + H.O +
KNO3

HgO — ocamoxk »xenroro mpera

Peaxkrus ¢ nomumom kamus. Hg(NO3)2 + 2KI= Hglz| + KNOs
Hgl>- ocamok kpacHoro nBera. Ocajok JIETKO pacTBOPUM B M30OBITKE PEAKTHBA C 0Opa30BaHUEM
OecrierHoi koMrutekcHoit comu: Hglo+ KI=K2[Hg

2. IIpakTHyeckue 3aJaHHsl Ha COCTaBJIEHHE YpaBHEHUN peakuuidl OOHapyKeHUs
KaTHOHOB [-VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOM U HOHHOU (opMax.

[

Hon


https://youtu.be/cwWKChDQa0M

Ha Genyro canderky mposmiau WO, MOMBITAIKCH BEIBECTH €r0 ¢ TIOMOIIBI0 OTOSTMBATENS
«Ilepcomnby, 3aTeM XJIOpHAst U3BECTb, HO MSTHO HE UCUE3IIO.

1) YUtoObl yaanuTh MATHO, KAKOE CPEICTBO HAJ0 HCIIOJIb30BAThCS C OKHCIUTEIbHBIMU
WA BOCCTAaHOBHUTEIHLHBIMU CBOMCTBAMH?

2) Hanumure kauecTBEHHYIO PEAKLUIO Ha OnpeieneHue Homa?

3) Hanmumure nmpumMeHnenue ioaa B OBITY.

JTaJI0OH OTBeTAa:

1) C BOCCTaHOBUTEILHBIME CBOHCTBAMH
2) 1. KauectBennas peaknusa. 0,2 r© cyOCTaHIIMM HarpeBalOT B MpoOHpKe, 00pa3yroTcs
¢duoneToBble Mapbl, HOA KOHIECHCUPYETCS HA CTCHKAX.

2. KauectBennas peakuus. 0,5 r cyOCTaHIIMK YHEPTrUYHO B30ANTHIBAIOT B TeueHUE 1 MUH
co 100 mut Boasl. [TomydeHHBIN pacTBOp JOJKEH OKPAIIMBATHCS B CHHHMM IBET NIPH MPUOaBICHUN
OJIHOM Karutu pacTBopa kpaxmaina. [Ipu KUNsTYeHnn OKpacka Mcue3aeT M BHOBb MOSBIISICTCS MPU
OXJIQKICHUH.

3. Momuctsiit muan. 0,75 r cy6cranuun pactupaior ¢ 30 M1 Bogsl H GuiIbTpyroT. 10 M
¢bunbpTpaTa 00ECIBEUMBAIOT PACTBOPOM CEPHUCTOM KHCIOTHI, MPUOABIAIOT 1 Kamiio pacTBopa
xene3a(ll) cynbdara B cepnoit kucnote, 1 kammo 3% pactBopa xeneza(lll) xmopuna u 0,5 mn
10% pactBopa Hatpus ruapokcuaa. CMech HarpeBalOT U MOAKUCISIIOT XJIOPUCTOBOIOPOIHOM
KHCJIOTOM pa3BefeHHOM §,3%, HE TOJDKHO MOSBISATHCA CUHEE OKpaIIiBaHUE.

KauecTBeHHas peakuysi Ha HOIU-HOH:

1) HuTpar cepeOpa BBIIENISET M3 HOAUAOB CBETJIO-KEITHI TBOPOXKUCTBIM OCaI0K
cepebpa:

KI + AgNOs= Agl| + KNO3
I"+ Ag'= Agl|

Ocanox He pacTBOps€TCs B a30THOM KHCIOT€ M pacTBOpPE aMMHaka M IUIOXO
pacTBOpsieTCsl B pacTBOPE THOCYJIb(aTa HATPHUSL.

2) XnopHas BOJa BBIAENSET U3 PAcTBOPOB HOAUIOB CBOOOAHBIM 104, KOTOpBIH
OKpAIlIMBAaeT CEepOyIrJIepo]l WIM XJOpoopM B KpacHOBATO-()MOJIETOBBIM LBET, a pPacTBOP
Kpaxmasa — B CUHHH.

Clo+ 2Nal = 2NaCl + I,

3) Xnopun xene3a (I1I), konu. H2SO4 1 HEKOTOpbIE Ipyryue OKMCIUTENN OKUCIAIOT HOH I

JI0 CBOOOHOTO HO/1a; HATpUMED:
2FeCls + 2KI = 2FeCl2 + 2KCI + I,

4) Ha #iox MonexynspHbIii — JeiicTBHE KpaxMayla — CHHEE OKpallliBaHHUE.

3) Jns nesundexumu, st 0OHapy)eHUs Kpaxmalla B IPOAyKTaX MUTAHUS, UHTAISAIUK ¢ HOJA0M
npu OOJIE3HSAX BEPXHUX JAbIXATEIbHBIX ITyT€H, JUIsl MOJIOCKAHUS NpU 3a00JeBaHUSAX ropia u

IMOJIOCTH pTa.

[Touemy B Kutae 601bHBIX 3000M H3/1aBHA JiedaT 30701 MOPCKHUX T'yOOK?
Nudopmanus-noackaska. ExxeqHeBHbIN mpueM HEOONBIINX /103 COCIUHEHUH Hojaa momoraer
n30aBUTHCS OT 300a. Mopckue TyOKH, Mopckas kamycTta Ooratel Womom. Ilostomy B Kurtae u
Smonnu 60IBHBIX 3000M M3/IaBHA JieYaT 30JI0H MOPCKHUX T'yOOK.

3ananue. Bpramcinre, CKOJBKO TPaMMOB MOPCKOW KaIyCThl HEOOXOIMMO CheIaTh
€XECYTOYHO JIJIsI TOTO, YTOOBI BOCIIOIHUTE CYyTOUHYIO MoTpedHocTh (800 Mr) opranusma B ioge.
B 100 r Mopckoii karycTsl coaepkanue oaa coctasisieT 250 mr.

JTaJIOH OTBeTA:

100 T — 250 mr

X1 —800 Mr



X=320r

CoenuneHus cepbl

Ha 3aHATHSX XMMHYECKOTO KPYKKa y4alluecs UCCISIOBAIH MPOCTOE BEIIECTBO JKEITOTO
1[BETa, HEPACTBOPUMOE B BoJie. [Ipy COKMTraHUM ATOTO BEIIECTBA B KUCIOPOJIe 00pa3oBayics ra3 ¢
pe3kuM 3amaxoMm. Korga raz pacTBopsuid B BOJE, IMOJIYYajICsi pacTBOP, B KOTOPOM OKpacka
JaKMyca CTaHOBHMJIACh KpacHO#. Ecim ke B KoJOy ¢ ra3oM HaJIMBaJId PAaCTBOP THIPOKCHIA
HATPHS, TO 3aIax ra3a ObICTPO UCYE3all.

Omnpejenute COCTaB UCCIIEYEMOTO BEIISCTBA M 3AIMIIUTE €ro Ha3BaHHE.
CocraBbTe 3 ypaBHEHUS pEaKIHii, KOTOPbIC OBUIM IMPOBEICHBI YYAIIUMHUCS B TIPOIECCE €ro
pacro3HaBaHUs

9TajIoH OTBETAa:
S —cepa
S+ 02— S0,
SOz + Ho0O — H2S03
SO, + 2NaOH — NaSO0s3 + H20

1. Haunnarouwmii 1abopaHT OMOXMMUYECKOH Tab0paTOPHH MPUTOTOBHII [T TPOBEACHUS
AQHAJIN30B PaCTBOPHI XJIOPUIOB HATPUS, MATHUS U aMMOHHUS, HO 3a0bLJ1 IPUKJIEUTh 3TUKETKH Ha
CKJITHKU ¢ pacTBopaMu. Kak onpenenuTts, Kakoe BEIIeCTBO HAXOAUTCS B KAKIOW U3 CKIISTHOK?

9TaJIOH 0TBETAa: CJ'IGI[y@T BOCIIOJIB30BAaTbHCA PCAKIIUAMU Ha KATHOHLI:
MgCl, + 2NaOH = Mg(OH); + 2NaCl,
NH4Cl + NaOH = NHs + H20 + NaCl,
pactBop NaCl okpamuBaer riaaMs B )KeThIH LBET.

2. Ha xakoii U3 HOHOB MepBoii aHamuTH4YecKou Tpymisl AericTByeT Nas[Co(NO2)s]?
Hanmumure ypaBHEeHUE B MOJIEKYIISIPHOM, HOHHOM (opMme.

JTAJIOH OTBeTA:

Naz[Co(NO2)e] + 2KCI = KoNa[Co(NO2)e]| + 2NaCl (sxentsiit 0camaok).

3Na* + [Co(NO2)s]* + 2K* + CI- = K2Na[Co(NO2)e] | + 2Na* + 2CI-

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

3. VkaxuTe xapaktepHbie peakiun Ha noH NHs © . CocraBbTe ypaBHEHHS STUX PEAKIIHI.
JTaJIOH OTBeTA:

1. leiicTBue menoyeit
nonbl ammoHnus pearupytot ¢ NaOH u KOH npu HarpeBaHuu ¢ BbIIeTICHUEM aMMHaKa:

NHs"+ OH" = H20 + NH3?

AMMHUak onpeensieTcs Mo 3anaxy Wid Mo OKpalMiBaHUIO BIAKHON JIAKMYCOBOM Oymarm.

2. JleiictBue Marams okcuga MgO

MgO + H20 = Mg(OH)2
NH4" + Mg(OH)2 = H20 + NHzt
MgO BbIETSIET aMMHAK U3 COJICH, KaK W IIEJI0YH, HO HE pa3jaraer JIETy4re OCHOBAaHUS. 3aTeM
no6asisitor pactBop Naz[Co(NO2)e].
2NH4* + Na* + [Co(NO2)s]* = (NH4)2Na[Co(NO2)e] |

o0pa3yeTrcs KeNThIi 0CaaoK.



3. HetictBue peaktuBa Heccnepa Ko[Hgls] + KOH

o0pasyercs KpacHO-OyphIil HIIH KeATO-0yphIil 0calok Hoauaa:
NH4* + 2[Hgls]?> + 40H" = [HgaNH20]1] + 71" + H20

4. Peakuus coneil aMMOHMS IIPU HAarpeBaHUU

Coun JIeTy4Hx KUCIIOT Pa3araroTcs MOJIHOCTBIO:
NH4Cl = NHs?1 + HCI
Conu HeneTy4ux KUCIOT Pa3jiaraloTcsl YaCTUYHO:
(NH4)2SO4 = NH3t + NH4sHSO4

Tema 7.2. OOHapy:KeHHe OPraHNYeCKUX BelleCTB OTAeJbHBIX KJIACCOB € HCI0Jb30BaHUEM
Ka4yeCTBEHHBIX peaKIui
1. JlabopaTtopHasi padota Ne9 (Ha BEIOOD):
— KagecTBeHHBIE peakliiy Ha OTJENIBHBIE KJIACChl OPraHU4YECKUX BEUIECTB;
— KauecTBeHHBII aHAJIN3 OPTaHUYECKUX COCTMHEHNUH 0 (YHKIMOHAIBHBIM IPYIIIaM.

JlabopaTopnasi paGota Ne9
«MnenTuUKALNSA OPraHUYECKUX COeAMHEHMIT 0TAeIbHBIX KJIACCOB»
LeJsb: 3aKperyieHne 3HaHUA 0 METOAax MISHTH(PUKALNI OPraHMYECKUX COSAMHEHUM.
Kparkas Teopus:
l: AJH)ZIGFI/IZ[I)I M KCTOHBI — KJIACC OPraHu4CCKUX COCI[I/IHCHI/Iﬁ coAcpiKax aJIbACTUAHYIO

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

R R R H
KeronHas rpymnmna AunpnerujiHas rpymnna

R — ankunbHas rpymnmna
Moay4yenue:
1. Okwucnenue CiupTOB:

[O]
——

OH
RJ
OH
—>
R R
2. BOCCTaHOBHeHI/IC KHUCJIIOT:

0
—>
R OH H

R

o)
R)J\H
0
R)J\R

Il: VYraeBompl — KiacC OpPraHMYECKHUX COENMHEHUH.  KapOOHWIBbHYIO TpyHmy u
HECKOJIbKO TMAPOKCWIBHBIX Ipynil. Ha3zBanue 5Toro kmacca COCAVMHEHUN MPOUCXOIUT OT CIIOB

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



Knaccudukanms yriieBoion
MoHocaxapusl Jucaxapuabl ITonucaxapuel
I'mroko3a Caxapaza Kpaxman
Ppykro3a Jlakro3a [emnronosa
OH OH OH 0
o OH
=
HO HO
OH OH OH OH
I'moko3a ®dpykTo3a
HO 0]
OH
HO O
OH OH
O
HO
OH
OH
Jlakto3a

I11: KapOGoHOBBIE KHCIOTHI - KJacC OPraHUYECKUX COCTUHEHHH, MOJICKYIBI KOTOPBIX
coJiepKatT OJJHY WJIM HECKOJIBKO (DYHKIIMOHATBHBIX KapOOKCHMIBHBIX Tpynn - COOH.
IHony4enmne:
1. OKI/ICJ‘ICHI/IC aJ'IL,[[eFI/II[OB'

i - 1,

Fn)lponm conent Kap6OHOBI>IX KHCJIOT:

O
+ HCI —>)J\ + NaCl
R OH

IV: benku - BBICOKOMOJIEKYJSIpHbIE OPraHUYECKHUE BELIECTBA, COCTOSAILIME M3 anbda-
AMUHOKHCIIOT, COEIMHEHHBIX B LIETIOYKY MENTUAHOMN CBA3BIO.
0]

R ONa

H,N
OH

AMUHOYKCYCHasI KHCIOTa
(Tmunmn)



OH

IlentuaHas cBSI3b

O0opynoBanme: IpoOUPKH, MUIETKH OTHOPA30BbIE, DIICKTPUUYECKAsH ITUTKA.

PeakTHBBI: YKCYCHBIH allbJeTu1, HUTPAT cepedpa, aMMHUadyHas BOJla YKCyCHasi KUCIIOTa,
BOJHBIM pacTBOp Kpaxmaja, CIMPTOBOM pacTBOp MOJa, pacTBOP TMAPOKCHUAA HATPHA,
pacTBop cyibdara Meu.

Xon padoThl:
TabJ. 2.

Ne | Yro nenamu? Yro YpaBHeHHE peakuu BeiBogbI
Habmonanu?
1 | 1. KauectBenHnas peaxnus | Beimagaer CH3COH+AQ2[NH3].0=Ag + B X0JIe
Ha aJIbACTHUIBI 0CagoK CaKIInuu Ha
o cep§6pa Ha +CH3;COOH ETCHEG
B npobupky Hanniu 2 CTCHKaX IPOOUpPKH
Mt 1% pacTsopa IPOGHPKH. BHITIAJAET
Hutpara cepedpa AgNO 0CATIOK
3 1 HEOOJIBIIIUMU cepelpa B BUIE
HNOpUUSAMHU A00aBUIH 3epKaja.
10% ammuaunyro Bogy
NH4O0H no noasoro
pacTBOPEHHUS
o0pa3syromierocs ocajika
okcuja cepedbpa. K
MOJIyYUEHHOMY PacTBOPY
npuian 1m.
YKCYCHOT'O aJIbJIeru/ia
Harpenu conepxumoe,
Bpailas npooupKy
BOKPYT IJIAaMEHU
Harpesas He JIHO, a
CTEHKH.
2 | 2. KaduecTBeHHas peakius PactBop B X0J1e
Ha KpaxMaJl OKpaIlMBacTC peakuuu
B  Bommwii pacteop | B CHUHHU Kpaxmana ¢
kpaxmana  jgobasumu | UBCT- HOAOM
CIIUPTOBOI pacTBop obpasyeres
foa. KOMILIEKC

CHHETO IIBCTA.




3 | 3. KauecTBeHHas peakius 2CH3COONa+H»S04 = B X0JIe
Ha YKCYCHYIO KHCIIOTY. MosBseTcs 2CH3COOH+Na>S04 peakmuu
. o TUIPOIN3a
K narpueBoii conu pesxkun  3amax conE YKCYCHOM
YKCYCHOH YREYCHOR KHCIIOTBI
KHCIOTHI(aneTaT HaTpus), | KHCIOTBL BBII[GJ'ISIG‘TCH
no0aBuIN —
KOHICHTPUPOBaHHYIO yKCYCHAS
CEPHYIO KUCIIOTY. CTOTA
[TosBnsercs
pe3kui
pasapaxkaroImu
1 3amax.
4 | 4. buypeToBa peakuus HoN B Xone
(KauecTBeHHas peakuus PacTeop o peaxkuuu
Ha OemKu). JIeHATypaInu
OKpaIHBAETCA. N 4+ Cu(OH), — | Genxa 5
K 1 mi uccnemyemoro B (HOIICTOBBIIT pHCYTCTRIH
pacTBopa Oenka HonuBaroT | UBET. 0 Me ;my PACTBOP
1 m110 %
HoN OKpAIIUBaCTCS
2

pacTBopa CHIPOKCHIA
Hatpus (NaOH) u 2-3

ka1 %

pactBopa cyibdara
menu (CuSOs).

NH,

BOSVE
Dkt

B (hUONETOBBIN
IBET.

OO0mmii BBIBO/A: B JaHHOW J1a0OpaTOpHOM paboTe Mbl HAYYMJIMCh Ka4eCTBEHHO OIPENENINUTh
Pa3IUYHbIE TUITBI OPraHUYECKUX COETMHEHUH C MOMOLIbI0 KAUECTBEHHBIX pPEaKIUi.

Bonpocs! u 3axanus:

1. Hapucyiite nepBUYHyI0, BTOPHUHYIO, TPETUUHYIO CTPYKTPHI Oelka.
2. Yro Takoe OnypeToBa peakuus’?

3. B uém oTnnune KETOHOB OT aAJIbACTUIOB.

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

OpTraHHUYCCKUX CO€UHEHUI

1.YcraHoBHUTE COOTBETCTBUE MEKY PEarUPYIOIIUMH BEIIECTBAMU U IPU3HAKOM
MIPOTEKAIOIEH MEXy HUMH PEaKINH: K KaKI0M MO3UIMK, 0003HaYeHHON OYKBOM, Moa0epuTe
COOTBETCTBYIOIIYIO TTO3UINIO, 0003HAYEHHYIO IH(PPOH.

1)

Pearupyromue Bemecrsa

[Ipu3Hak peakuun

A) 3TUIEHITIMKOJIb U HATPUI

b) 6enzanpaerun u rugpokcua menu (11)
B) 6ytun-1 n aMmMuauHbIi pacTBOp OKcHIa

cepebpa

') stunenrnukons u ruapokcun meau (1)

1) mosiBneHue (HhroIeTOBOTO OKpAIINBAHUS
2) oOpa3oBaHue SIPKO-CHHETO PaCTBOPa

3) oOpa3oBaHue Oeoro ocaaka

4) BbiienieHNE OECIBETHOTO ra3a

5) obpazoBaHMEe KUPIUYHO-KPACHOTO OCAJIKA

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) stunenraukoias U1 Cu(OH): 1) obecrBeunBaHue pacTBOpa

B) nenren-2 1 KMnOs (HY) 2) pacTBOpeHHE Ocajika ¢ 00pa3oBaHUEM
B) stanans u Cu(OH): CHHET0 pacTBoOpa

I') nponieH u Bra(zoam) 3) obOpa3zoBanme OEIOTO OCaIKa

4) BBIZICTICHUE Ta3a
5) oOpa3oBaHKe KUPIUIHO-KPACHOTO OCAJIKA

3)
Pearupyroniue Bemectsa [Ipusnak peaxkuu
A) ykcycHasi KuciioTa u Zn 1) pacTBOpEHHE KENTOTO OCaIKa
b) xnopua metrmiiammonus u AgNO3(p-p) 2) BBIZIEICHHE OECIIBETHOTO Ta3a
B) nponanogas kucinota (p-p) 1 KOH(p-p) 3) pacTBOpeHHE OCaJKa U MOSBJICHUE CUHEN
I') 6yrannnon-1,2 u Cu(OH): OKpacKH pacTBOpa

4) BUguMble IPU3HAKU PEAKIIUH OTCYTCTBYIOT
5) obpazoBaHue O6€I0TO OcaKa

ITaJI0OH OTBETA:

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

2. B HenoAmucaHHbIX MPOOUPKAX HAXOIATCS: alleTadbIeTH I, TeKCaH, BOAHbBIC PACTBOPBI
TJIFOKO3bI M copOuTa. Kak ¢ moMOIIb0 OIHOTO PEaKTHBA PACIIO3HATH 3TH BEIIECTBA?
DTanoH orBeTa: ammuaunbiii pactsop [Ag(NHz)2]OH

Pa3nen 8
Xumus B ObITY U IPOM3BOICTBEHHOM 1eATETbHOCTH YeJI0BeKa
Keiic (¢ yuerom Oynymieit mpodeccuoHanbHON AEATEIbHOCTH) Ha aHAJIN3 UH(OpMaIu o
IPOM3BOJICTBEHHOH JI€ATETLHOCTH YeNIOBEeKa, CBA3aHHON C epepaboTKON U MOTy4YeHHEM
BEIIIECTB, a TAKXKE C IKOJIOTHYECKOH 0€30IacHOCTHIO.

Pa3nen 9.1. UcciienoBanne u XuMuuyeckuii aHaJIN3 00beKTOB Onocgepbl
Tema 9.1.1. OcHOBBI J1200PATOPHON MPAKTHKHU B NPO(eCCHOHATBHBIX J1A00paTOPUAX

1. JJTabopaTopHas pabota «OCHOBBI JA0OPATOPHOU MPAKTUKIY.

2. TunoBbIe pacyeThl MO TEMATHKE YKCIIEPUMEHTA.

3. 3ajaun Ha BBIUYMCIICHUE CPETHETO 3HAYCHHSI SKCIIEPUMEHTAIIBHBIX JaHHBIX, TOTPEIIHOCTH.

4. TlpencraBieHre pe3ysbTaTOB AKCIEPUMEHTa B pa3nudyHor (opme (Tabnuua, rpaduk, OTYeT,
JOKJIaJl, IPe3CHTaIIH).




Tema 9.1.2. XumMuuyecKuil aHAIHU3 TPOO BOJABI
1. Tect «CBoMlCTBa U COCTaB BOJBIY.
1. Camoe pacpocTpaHEHHOE BELECTBO HA 3eMJIE:
a) TIeCoK
0) riMHa
B) BOJIa
T') KUCIIOPOJI
2. ®opmyra BOJBI:
a) NO
6) H20
B) H203
r) HO>
3. MomnspHast Macca 0IHOM MOJICKYJIbI BOJIBI:
a) 18
0) 18 r/mMmoB
B) I8
r) 32
4. Xumuueckasi CBSI3b B MOJICKYJIE BOJIBI:
a) MOHHAas
0) KOBaJICHTHAsI MOJISIpHAs
B) KOBaJICHTHAs HETIOJISIpHAS
') BOJIOPOIHAS
5. TemnepaTypa KuIeHus: BOJIbI:
a)0°C
6) 4 °C
B) 100 °C
r) 200 °C
6. KakoBBI OCHOBHBIC CBOICTBA Y BOJIBI:
a) MPO3pPavyHOCTh, COJIEHOCTh
0) HENMOCTOSHCTBO (POPMBI, TEKYUECTb;
B) O€CIIBETHOCTh; MYTHOCTb.
7. YO mporCcXOoauT ¢ BOJOK npu TeMnepatype Huxe 0°C?
a) 3aKUIaeT
0) ocTraercs B )KHJIKOM COCTOSTHUU
B) 3aMep3aeT
8. UTo pOMCXONUT C BOJOH NP 3aMep3aHUM?
a) pacuupsieTcs
0) cxuMaeTcs
B) octraercs 03 M3MCHCHHIM
9. I'lo kakoil mpuuuHe e He TOHEeT?
a) TOHKUH
0) ;erde BOJbI
B) MPO3payuHbIii
T') KpacCUBBI
10. Coneprxanue BOJIOpO/Ia B BOJIC:
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 ¥ BOJa;
0) OKCH]T KaJIus U BOJIA;
B) KaJIMi U COJIsIHAsA KUCIIOTA;
') OKCUJ KaJIUs U COJISTHAsI KUCIIOTA.
12. BeiOepure BeliecTBa, ¢ KOTOPIMU BCTYIAET B PEAKIIUIO BOJA:
a) SO3
0) Cu
B) Na
r)C
1) SiO;
e) CuO

ITaJI0OH OTBETA:

1 2 3 10 11 12

SN
o1
(ep]
~
oo
o

B 0 §) §) B §) B a §) B a aB

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

1. Boja neHTpanu30BaHHON CHCTEMBl BOJOCHAOKEHHS UMEET CIIEAYIOlIe TOKa3aTelu:
pUBKYC - 2,5 Oana;
MYTHOCTb - 1,7 Mr/m;
3anax - 3 Oama.
JlaliTe THTHEHNYECKYIO OLIEHKY OPTraHOJIENTHYECKUM CBOMCTBAM BOJIBI

JdrayioH  orBera: OpraHoyIENTUYECKUE  CBOMCTBA BOABI HE  COOTBETCTBYIOT
TUTHEHNYECKUM HOpMaM

2. Bosia M3 apTe3MaHCKOM CKBaKUHBI UIMEET CIIeyIOIUe TOKa3aTelu:
cyxoii octatok - 1100 mr/m;
XJopuel - 250 mr/m;
cynbgatsl - 420 mr/m;
¢Top - 1,3 mr/i;
HUTPATHI - 13 mr/i;
)kene3o - 0,3 Mr/i;
HKECTKOCTb - 7,8 MMOJIB/II.
JlaiiTe TUTHEHUYECKYIO OLIEHKY XUMUYECKOMY COCTaBY BOJIbI
JTaJI0H 0TBeTa: XUMHUUECKUE CBOICTBA BOJIbI HE COOTBETCTBYIOT TMTMEHUYECKUM
HOpMaM

3. Boia u3 BOJIONIPOBOTHOM CETH MMEET CIICTYIOIIHNE ITOKa3aTeIH:
obmee MukpooHoe uncio - 50 B 1 mu;
3amax - 2 6anna;




OCTaTOYHBIN XJ10p - 0,4 Mr/II.
JlaiiTe 3aKkIt04€HHE O BO3MOKHOCTU MCITOJIb30BaHUSI BOJIbI JJIsl MUTHEBBIX 1IETICH.
JTaj0H oTBeTa: Bo/ly MOKHO UCIIOJIB30BATh ISl IUTHEBBIX 1EJICH

4. Boja neHTpaJIn30BaHHOTO BOJIOCHAOKEHUS IMEET:
obmiee MUKpOOHOE Yncio - 86 B 1 mut;
OCTaTOYHBIN XJ0p - 0,1 mr/m.
JlaiiTe rUTHEHNYECKYIO OLIEHKY BOJIbI B SMTUAEMHOIOTMYECKOM OTHOIICHUN
Jdrajion oTBeTa: Bojga B 3NMAEMUONIOIMYECKOM OTHOLIEHMH HE COOTBETCTBYET
TUTHEHUYECKUM HOpMaM

3. [IpaKTHKO-OpPHEHTHPOBAHHbIE TEOPETHYECKHUE 32[aHNUsI HA COCTAB BOJBI M CIIOCOOBI
BBIPQXCHHSI KOHIICHTPAIMA, M TEpPecueT KOHIICHTpAalui (C HCIIOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).
3amanue 1. KoHTposb kauecTBa MUTHEBOM BOJBI

9TaJIOH OTBETA:

KoHTpoip kauecTBa BOABI MPOBOIUTCS HAYMHAS C HCTOYHUKA BOJOCHAOKEHUS, 3aTEM Ha
BOJIOTIPOBOIHBIX COOPY)KEHUSIX W 3aKaHYMBACTCS TOYKAMHU BOJOpa30opa T.€. BOAOIPOBOIHBIMHU
KpaHaMH XOJIOJHOH W TOpsYei BOJOW B KHIBIX JOMax, Kade, OONbHUIAX, NCTCKUX Calax,
IIKOJIaX U T.J.

[TuTheBas Boja, moTyyaeMasi HaceJICHUEM JIOJDKHA!

. UMETh OJaronpUsITHBIE OPraHOJICITHYECKIE CBONCTBA
. OBITH OE3BPEIIHON 110 XUMUIESCKOMY COCTaBY

. OBITH O€30MAaCHOI 10 MUKPOOHOJIOTHIECKOMY COCTaBYy
. HE COAEpKaTh PaJMOAKTUBHbBIX BEILIECTB.

3ananue 2. Kak OlleHHBAIOTCS OPraHOIeNTHYECKHUE CBOMCTBA BOIBI

9TaJIOH OTBETA:

OpraHosienTHYeCKHEe CBOMCTBA BOJIBI OIICHHBAIOTCS 110 HAJIMYHUIO B BOJIC BKyCa
(mpuBKYyca), 11BeTa, 3a1axa u CTeTeHN MPO3PAYHOCTH HIIU MYTHOCTH.

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

Tema 9.1.3. XuMuueckuii KOHTPOJIb Ka4ecTBA NPOJAYKTOB NUTAHUA
1. Tect «Oprannueckre 1 HEOPraHUYECKUE BEIIECTBA, BXOAIIME B COCTAB MPOYKTOB
MUTaAHUS.

1. Butamun «B2» 0TCyTCTBYET B IPOAYKTAX:
A. Monoke
b. s610Kax
B. xedupe
I'. ceipe
2. IIneBsIM HCTOYHHUKOM BUTaMHHA «B6y sBIseTCS:
A. ppiba
b. msaco
B. neuensn
I'. moacoaHeYHOE MacCIO



3. CyroyHast ToTpeOHOCTh 3JOPOBOTO YEJIOBEKA B KUAKOCTH COCTABIISACT (B TUTPAX):

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

HCKYCCTBCHHYIO BUTAMWHUN3AIIWIO HAIIUTKOB Yalll¢ BUTAMHUHOM:

A.
b.
B.
.1

A.

. keup
. ppIOa
. TBOpPOT
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= W T > =W T >

- W e >
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5. OCHOBHBIMH UCTOYHHUKAMU KajJblMsa B IIMTaHUHN YCJIOBCKA ABJIAIOTCA:
MOJIOKO

6. OCHOBHBIMH UCTOYHHUKAMH BUTaMuHa P sBasgrorcs:

. YepHas CMOpOJINHA
. MsICO

. IUTPYCOBBIC

. OaHaHBI

7. OCHOBHBIM HCTOYHHKOM BUTaMHHA A - PETHUHOJIA ABJIACTCA:

. pBIOHI KUp

. MacJIO CJIIMBOYHOE

. Anna

. MOPKOBb

. TIepel CJIaIKUI KpacHBIH

8. IlpoayKThI sIBIISIFOIIMECS NCTOYHUKOM BuTamuHa C:

. YepHasi CMOpO/IHA, LINTPYCOBbBIE
. TIIIEHUYHBIA XJIe0
. IEYEHD

. Kpynsl

9. IlpomykThl, GoraTbie yriaeBOAaMu:

. CBIp U CMETaHa

. MOPKOBb U THIKBa
. MSICO Ml OpEXH

. TpUOBI U pacoib

10. Kakue Bemecrsa HE Bxonast B coctas mumu?

. BUTAMUAHBI
. Oenku

. dKCIITKAN

. YTJICBOIBI

11. Kakwue BeriecTBa NpUIa0T CIAIKHI BKYC TPOTyKTaM?

. Oenkun

. YKHPBI

. YIJIEBOJIBI
. BUTAMHMHBI

12. OcHOBHBIE MIHIIEBBIE BEIIECTBA — 3TO
6eJ'IKI/I, MI/IKpO3J'IeMeHTI)I, BUTAMHWHBI



b. 6enku, xupbI, OBOITH
B. 6enku, xKupbl, yriaeBoabl
I". pei0a, PppyKTHI U OBOIIM
13. Kakoe 3HaueHue AJisi OpraHu3Ma UMeeT JKele30?
A. yyacTtByeT B 00pa30BaHUM KOCTHOM TKaHH;
b. HeoOX0 MO IS e TENILHOCTH HEPBHOM CUCTEMBI;
B. yuactByer B 00pa3oBaHUU reMOrjio0nHa KPOBU;
. yuacTByeT B peryJMpOBaHUH BOJHOTO OasiaHca.
14. Kakue npoiyKThl 60raThl KaJbIIeM?
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. [IpaKkTHKO-OPHEHTHPOBAHHbIE 3aJaHMS 110 KYJIMHAPHOI TeMaTHKe.

1. YtoObl MPUrOTOBUTH MOJIOUHBIH KOKTEIIb, B MUKCEp MOJOXKUIN 250 I' MOPOXKEHOTO
wupHOCTHIO 10% 1 nobaBunu 350 T MosIOKa KUPHOCTHIO 6%. OnpeaenuTs IPOIEHT KUPHOCTH B
IIOJIy4YEHHOM KOKTEHIIE.

9TaJ0H oTBeTa. 7,67%

2. beHzoar HaTpusi — HaTpueBass COJb OCH30HHOW KHCIOTBI — HCIIOJB3YEeTCS Kak
KOHCEPBAaHT B TMPOW3BOACTBE Ta3HMpPOBAHHBIX HAMHUTKOB. Ompexnenure wmaccy OEH30HHOMN
KHUCIIOThI, KoTopas npopearupyer ¢ 100 rpammamu 10%-ro pactBopa IuapoKcHAa HATpPUS C
oOpa3oBaHueM OeH30aTa HaTPHUS.

Iranon orBera: 30,51

3. Ilpu BeIeuke u3eNUil U3 TeCTa MHUTHEBYIO COMY «TaciT» yKcycoM. PaccuuTaiire,
Kakasg Macca 9%-HOro pacTtBopa yKCYCHOM KMCIOTBI MOTpeOyercst Al «ralleHHus» MUTbeBON
coanl Maccor 10 r.

JTaJIoH oTBeTa: 79T

4. B mpOMBIIINIEHHOCTH MPU CIHUPTOBOM OpoxkeHHH 360 KT TIIFOKO3BI MOMYYaloT MUIIEBON
ATUJIOBBIN criupT. Paccunraiite Maccy oOpasyromerocs: mpoyKTa.
JTas0oH oTBeTa: 184Kr

5. B BUHOAENINM MCTIONB3YETCS CIIUPTOBOE OposkeHHe Toko3bl. CKOJIBKO dTaHona (B T)
MOJTYYUTCS, €CITU Ha peakinio 3aTpaueHo 360 T rIF0K03bI, a BEIXO MpoaykTa cocTaBisieT 80%.

JTtajioH oTBeTa: 14721

6. AHaAHACOBYIO OCCEHIMIO TIONY4YarOT W3 J¢upa, COJAEP)KAIIET0 OJHOOCHOBHYIO
KapOOHOBYIO KHCJIOTY, Ha HehTpammzaiuio 0,37 T kotopoit Tpedyercs 10r 2%-Horo pactBopa
ruapokcuaa Hatpus. Onpenenure Gopmyny KapOOHOBOW KUCTOTHI.

Iranon orBera: C,HsCOOH

7. I[loueMy pacTHTENbHBIE Macia TJIABHBIM 00Pa30M HCIOJIB3YIOTCS Ui TPUTOTOBICHUS
XOJIOJHBIX 3aKyCOK (CajaToB, BHHETPETOB, OBOIIHON UKPHI)?

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

Takue 01012 ABIAIOTCS UCTOYHUKOM HETNPEISITBHBIX KUPHBIX KUCIOT. [Ipu 3TOM 0cob0e
3HaUEHUE UMEET TO 0OCTOSATENHCTBO, YTO PACTUTEIHLHOE MACJIO B ATOM Cllydae HE TOJIBepraercs
TETJIOBOM 00paboTKe U HE TEPSET CBOK OMOJIOTHYECKYI0 aKTUBHOCTb.




8. [lnsa obxxapuBaHus peIOBI MPUMEHSIOT MOACOJIHEUHOE MIIM OJIMBKOBOE Macio. [louemy
JUI ATOH LIE€M HE UCIIOJIB3YIOT TBEP/IbIE )KUBOTHBIE KUPHI?

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

KOTOPBIE MTPHUJIAIOT )KUPAaM CBOMCTBO TYTOIUIABKOCTH.

9. [IprunHa MPOTOPKIOCTH CIMBOYHOTO Maciia - MOsBJICHHE B HEM CBOOOAHON MacisHOU
U JpYyruX HU3KOMOJIEKYJSPHBIX KHCIOT. Il yCTpaHEHUs MPOTrOpKJIOCTH MAacilo MPOMBIBAIOT
pacTBOpoM MNUTHEBOM conbl. CocTaBbTE€ YpaBHEHHME IPOMCXOMALIEH IpU 3TOM pEaKUUU U
00BSICHUTE IPUUUHY 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 + NaHCO3 — C3H7COONa + CO2 + H20

10. IIpm Bapke kucenei u3 (PYKTOB MPOUCXOAUT KHCIOTHBIA THAPOJIN3 Kpaxmaia.
CocTaBbTe ypaBHEHHE STOU pEaKiuu.

Artanou orBera: (CsH100s5)n + N H2O — n CsH1206

CrynenuaTslii (hepMEHTATUBHBIN THAPOIIN3 KpaxMana:

Kpaxman — geKCTprHBI — MaibT03a — TII0K03a

11. Caxap - mpekpacHO€ CpEeACTBO /i OBICTPOrO BOCCTAHOBJIIEHHUS CHJI. YXKe Uepes
nonyaca mocie npuéma B TUILY HAYMHAETCS IMOCTYIUIGHHE B KPOBb IMPOJYKTOB THIPOIIH3A
caxapa. JlaliTe xuMudeckoe Ha3BaHue caxapa. COCTaBbTE€ ypaBHEHHE THMAPOIN3a U HA30BHUTE
MPOJYKTHI PEaKIIHH.

Orayion orBera: Caxap. Caxaposa (cykpo3a, TpocTHHKOBBIH caxap) C12H22011, B ObITY
MpOCTO caxap, — JAWcCaxapujl W3 TPYIIbl OJUTOCAXapuU0B, COCTOSANIMN M3 JBYX
MOHOCAaXapHUJIOB: O - TJIFOKO3bI U 3 - PPyKTO3HI.

CesH12011+H20 = C6H1206+CsH1206

12. B mpou3BojCTBE MHBAa U CIHUPTA, a TAKXKE B XJICOONEUECHUH HCIOIB3YETCSI 0c000e
cBOIicTBO yrieBosoB. Kakoe 310 cBoiicTBO? CocTaBbTe ypaBHEHHE MMPOUCXOIAIICH peaKnu.

Irasion oTBera: CriuproBoe 6poxenue: CeH1206 — 2CHz—CH>—0H + 2CO»

13. Conenue OryprioB U KBallleHWE KallyCThl HEBO3MOXKHO 0O€3 ATOro BUAA OpOKEHHS.
Ha3zoBute ero, coctaBpTe ypaBHEHHE NPOMCXOIANIECH peakuuu. JlaiiTe Ha3BaHHUE MPOIYKTAM
peaxIuu.

JTaJIoH oTBeTa: MojoyHOKuCcI0e OpoKeHne

CsH1206 — 2C3HsO3 + 2ATD
I'moko3a  MOJOYHAs KMCIIOTa

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

Iranon orBera: C1oH22011 = CsH1206 (Tmroko3a)+ CsH1206 (hpykTO3a)
Oo6pasyromascs ¢ppykros3a B 1,5 paza cnaiie caxapa

15. [Touemy IPOUCXOIUT MOTHATHE TECTA TIPH TOO0ABICHUU APOAOKEH?

Jrtasion orBera: KieTku Apoxoked MpeBpamaloT Kpaxmall TecTa B caxap, KOTOPBIM OHHU
MIOTOM TIepeBapuBaIOT. B Xoje 3Toro mporecca BhIPaOaTHIBAIOTCS IBYOKHCH YIIIEpOAa Kak
MPOIYKT OTXOAa. DTOT ra3 BBIACISETCS B TECTO, M 00pa3yeTcsi O0IbIIOE KOIUIECTBO My3bIPHKOB,
YTO 3aCTaBJISIET TECTO IMOHUMATHCH.

3. JlabopaTopHas padora (Ha BEIOOD):
— OOHapy>keHue HUTPATOB B MPOJIYKTaX MUTAHUS;
— HccnenoBanue MpoayKTOB MUTAHUS Ha HAIWYKME YIJIEBOAOB (MyKa, TBOPOT, MOJOKO, HOTYPT)



Ha HaJIM4YHE YTIIEBOIOB (Kpaxmall, TJIF0K03a, caxapo3a).
Tema 9.1.4. Xumu4yeckuii aHAIH3 NPOO MOYBBI
1. Tecr no Teme «XUMHYECKUI COCTaB HEOPTaHMUYECKUX U OPTaHUYECKUX yIOOPEHUII.

1. Yto sABNIsIETCSA CHIPHEM ISl IPOU3BOACTBA a30THBIX YIO0OpEeHU?
A) anaTuThl
b) nzBecTHsK
B) npupoanslii ra3
I') kayuyx
2. YUto sBIS€TCS CHIPHEM IS POU3BOICTBA (POCcHOPHBIX yIOOpEeHHIt?
A) U3BECTHSIK
b) xene3nas pyna
B) ned1p
I') amatuThl
3. Kakue 13 MuHepanbHbIX yIOOpEHUH SBISIFOTCS TPYIHOPACTBOPUMBIMH B BOJIE?
A) a30THBIE
b) xanuiinpie
B) docthopusie
I') KoMIUIeKCHBIE
4. K kanuiHbpIM y100pEHUSM OTHOCSTCSL. .
A) XJIOPUCTBINA KaJIHHA
b) cynbdar xanus
B) cynepkanmii
5. K dpocdopubM yao6peHusiM OTHOCATCHL. ..
A) cyniepdocdar
b) cynsdat dpochopa
B) ammodoc
6. B kakoif W3 map TPEACTABJICHBI yIOOpEHUs, COJEpKallie MUHUMAIBHOE |
MaKCHUMaJIbHOE COfIepKaHue a3ora?
A) NH4CI, NH4NO3
b) NH4NOs, NaNOs
B) (NH4)2S04, CO(NH2)2
') NaNO3, CO(NH2)2
7. YkaxuTe KaluiHOe yA00peHre ¢ HanOOIbIIUM COJepKaHUEM Kallus
A) KNO3
b) K2SO4
B) KCI
I') KCI*NaClI
8. Kakoe u3 nepeuncieHHbIX ynoopeHuil siBisieTcs (GU3n0I0THIECKH MIEIOYHBIM?
A). NH4NO3
b) NaNOs
B) (NH4)2SO4
') KCI
9. Kakoe 13 nepeynciaeHHbIX YAI00peHHid BsieTcs: GU3NOIOTHUECKH KUCITIBIM?
A) Ca(NOs):2
b) NH4NOs3
B) NH4CI
I') KNO3
10. YkaxuTe, Kakoe U3 MPUBEICHHBIX YAOOPEHUH SBISETCS aMUTHBIM?
A) NHs



b) NH4NOs
B) NH4COs3
I') (NH4)2CO
11. IMoua ¢ pH KCI 5.75 umeer cTeneHb KUCIOTHOCTH ...
A) cunbHOKHUCTAs
b) cpennexkucnas
B) cnabokucnas
I') 6nm3kas kK HEUTpaTbHOU
J1) HeliTpanbHas

ITaJIOH 0TBETA:
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2. 33}Iaﬂl/le «B3anMoCBs3b cocTaBa IIOYBbI, TUII IIOYBBI 1 €€ HA3HAYCHU ).

3. JlabopaTopHas padoTa (Ha BbIOOD):
— ObHapykeHue HeOpraHu4eckux MmpuMecel B mpodax MouBkI;
— Omnpenenenve pH BOgHON BBITSYKKH MTOYBBI, €€ KHCIOTHOCTH U IEJIOYHOCTH.

Tema 9.1.5. UcciienoBanne 00beKkToB OHOC(hepbI

Y4eOHO-HcCae10BaTebCKHI MPOSKT B 00J1aCTH MCCIIEI0BAHUS 00BEKTOB Ornochepsl.
Bo3MoxHBIE TEMBI ITPOCKTOB:

1. UccnenoBanue coctaBa MUHEPAJIbHOM BOJIbI U PEKOMEHIAINH 110 €€ HCII0Ib30BaHMIO.

2. UccnenoBanue pa3pylIaroliero AeHCTBHs MPUPOTHON BOJIBI HA CTPOUTEIbHBIC MaTEPUAIIBI.

3. CocraBneHue TNpOEKTa IBETHUKa/oropoja/caja B  3aBHCHUMOCTH  OT  COCTaBa
POaHAIM3UPOBAHHBIX MOYB.

4. CocraBneHue cOaaHCUPOBAHHOTO MEHIO Ha JIeHb (HEAENI0) B 3aBUCHUMOCTU OT COJIEpKaHMs
XUMHUYCCKUX MAKpPO U MUKPOIJICMCHTOB B IIPOJAYKTAaX IMUTAHUSA.

5. UccnenoBanue kauecTBa NUTHLEBOM BOJEI.

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

7. YcTpaHeHue )KeCTKOCTH BOJIBI B CENTbCKOXO03CTBEHHOM €SI TETbHOCTH

8. OuucTka BOABI OT 3arpsI3HEHUN

9. Onpenenenue pH BoJbI M €€ KUCIIOTHOCTH

10. Onpenenenne KeCTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS

11. O6HapyxeHue HUTPATOB B MPOAYKTAX MUTAHUS

12. UccnepoBanue MpoOayKTOB MMUTAHUS Ha HAJTMYKE YTIEBOJOB (MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJIM4YHe YIIIeBOAOB (KpaxmaJ, INII0K03a, caxapo3a)

13. OGHapyXxeHHE HEOPTAHHUECKUX MPUMECcei B P0o0ax MOYBEI

14. Onpenenenue pH BOIHOM BBITSXKKU MOYBBI, €€ KUCIIOTHOCTH U IEIOYHOCTH

15. Tloremienre KIMMaTa U BHICBOOOK/IEHNE Ta30BBIX THIPATOB CO JHA OKEaHa.

16. bynyume MaTepuaisl Ui aBUa-, MallliHO- U IPUOOPOCTPOCHHUS.

17. HoBble MaTepuanbl U1 COJIHEUHBIX OaTapei.

18. JlekapcTBa Ha OCHOBE paCTUTENbHBIX PENapaToB

19. KoHTpons kadecTBa TEXHUYECKOH BOJBI Pa3HBIX BHIOB B COOTBETCTBUU C METOAHMKAMH IO
I'OCT.

20. Coznanne 1eKOPaTUBHOW MITYKATYPKH.

21. TTurMeHTHI B M3/ICHSX U3 CTEKJIA.




22. OueHKa COCTOSIHHSI BO3/yXa paboueil 30HBI crenuaiucra (TEeXHOIOora, CTPOUTENsS U T.II., C
ydgeToM o00yiacTd TNpodeCCHOHATBHOM NIEATETbHOCTH) B COOTBETCTBHM C HOPMATHBHBIMU
JIOKyMEHTaMHU

23. XJ10p B )KM3HH YE€IOBEKa

24 Vox B KU3HH YeIoBeKa

25. BogopogoMoOmim — mar B Oymyiee



KPUTEPUU OLHEHKH

3.1. Kputepuu oueHKH YMEHH i BbINOJHEHUSI HPAKMUYUECKUX padom:

Kpurepuit OneHka B )KypHai
Bepnoe pemenne 51-100 % 3aYTEHO
[IpaBunsHOe pemenue 0- 50 % HE3a4TEeHO

3.2. Kpurepuu oieHKH pPe3yJIbTaTOB MEeCMUPOBAHU:

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

3.3 Kpurtepuu oueHKH 3HAHUI IyTeM YCHMHO020 U )POHMATILHO20 ORPOCA:

OueHka 5 (omauuno) BBHICTABISICTCS CTYICHTaM, OCBOMBIIUM BCE IPEIYCMOTPCHHBIC
npodeccuoHanbHble U 001Me KOMIETEHIIMHU, OOHAPYKUBIIMM BCECTOPOHHEE, CHCTEMAaTHYECKOe U
riy0OKOe 3HaHWE Y4eOHO-TIPOTPaMMHOIO Marepuaia, YMEHHE CBOOOIHO BBHINONHATH 3a/laHUS,
MPEyCMOTPEHHBIE MPOTrPaMMOM, YCBOMBIIHMI OCHOBHYKO M 3HAKOMBIA C JONOJHUTEIbHOU
TUTEPaTypoil, peKOMEHJOBAHHON MPOrpaMMOil, MPOAEMOHCTPUPOBABIIUM YMEHUE MPUMEHSThH
TEOPETUYECKHIE 3HAHUS ISl PEIICHHsI MPAKTHYECKUX 3a7a4, YMEIOIUM HaXOIUTh HEOOXOIUMYIO
nH(OpPMALIMI0O M HCHOJB30BaTh €€, a TaKKe YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX IOHSTHIM
IVCLUUIUIMHBL, TPOSIBUBIIUM TBOPYECKHE CIIOCOOHOCTM B TIOHUMAaHHWU, W3JIOKEHUH U
HCIOJIb30BaHUU Y4EOHO-TIPOrPaMMHOTO MaTepHaa.

Ouenka 4  (Xopowio) BBICTABISECTCS ~ CTYJIEHTaM, OBJIQJICBIIUM  OOIMIMMH U
npodeccHoHaNbHBIME  KOMIETSHIMSIMH, TPOAEMOHCTPUPOBABIIUM XOpOIee 3HAHHE Y4eOHO-
IIPOrpaMMHOT0 MaTepualla, YCIEIIHO BBIMOIHSIOMIUM [IPEAYCMOTPEHHbIE B IIPOrpaMMe 3a/1aHus,
YCBOUBILIMM OCHOBHYIO ITUTEPATypy, PEKOMEHIOBAaHHYIO B Iporpamme, a Takke MOKa3aBIIUM
CHUCTEeMAaTUYECKUN XapakTep 3HaHUM MO JUCIUIUIMHE, CIIOCOOHBIM K MX CaMOCTOSITEIbHOMY
MIOTIOJIHEHUIO U OOHOBJICHHIO B XOJ€ JanbHeimed ydeOHOH paboThl M MpodeccHOHATIbHON
NeSITEIbHOCTH.

Onenka 3 (yooenemeopumenvHo) BBICTABISAECTCA CTyJIEHTaM, OOHApY)XMBIIUM 3HaHUE
OCHOBHOTO y4€OHO-TIPOIPaMMHOTO Matepuaia B o0beMe, HE0OXO0IMMOM JIJisl TalibHEHIeld yueOnl
U TpejcTosuied paboThl MO CHEUUANbHOCTH, CHPABISAIOIIEMYCS C BBIOJHEHMEM 3aJlaHHi,
MPEyCMOTPEHHBIX TMPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIUTEpPaTypoOil, PEKOMEHIOBAaHHOM
IIPOrpaMMOi, JONMYCTHBIIMM IOTPEIIHOCTH B YCTHOM OTBETE W IPH BBINOJHEHUU 3aJaHUN, HO
oOjajaloluM  HEOOXOJMMBIMM  3HAHUAMM JJIi MX YCTpPaHEHUs T1OJ PYKOBOJACTBOM
npernojasatens. O0mue u npodeccuoHaibHble KOMIETEHIIUHN Y TAKMX CTYACHTOB C(hOPMUPOBAHBI
1160 chOpPMHUPOBAHBI YACTUYHO M HAXOJATCS Ha CTaAMM (POPMHUPOBAHUS, HO MOJ PyKOBOJCTBOM
npernoiaBaTesns Oy1yT NOJTHOCThIO CPOPMUPOBAHBI.

Ouenka 2 (neyooenemeopumenbno) BHICTABISAECTCA CTyJE€HTaM, OOHAPYKUBIIUM MPOOEIbI
B 3HAHUAX OCHOBHOTO Y4eOHO-NPOrpaMMHOIO MarepHaia, IOIMYCTUBIIUM MPUHIMIIHAIbHbIE
OMOKM B BBIIOJHEHUM MPEAYCMOTPEHHBIX @pOrpaMMoi 3aJaHui, eciu ooumue u
npodeccuoHaIbHbIe KOMIIETEHIIMN He c(hOpMUPOBaHBI, BUAbI MPO(ECCHOHANBHON NEATETbHOCTH
HE OCBOEHBI, €CJIM HE MOTYT MPOJOJDKUTh OOy4YeHHE WM NPUCTYHNUTh K MpodecCHOHaTbHOU
JESTeIbHOCTH 10 OKOHYaHWU TE€XHHKyMa 0€3 JOMOJIHMUTENbHBIX 3aHATHI MO COOTBETCTBYIOIIEH
JTUCIUIIINHE.

3.4 Kputepuu olleHKH 3HAHU MyTeM RUCbMEHHO20 ORPOCA:

OueHka 5 (omauynoe) BHICTABISETCS CTYAEHTAM, OCBOUBIIUM BCE IMPETyCMOTPEHHBIE
npod)eCCHOHANIbHBIC W OOIIMEe KOMIETSHIINH, OOHAPYKUBITUM BCECTOPOHHEE, CUCTEMATHIECKOE
U NIyOOKOe 3HaHHe y4eOHO-TIPOrpaMMHOTO MaTepuasna, yMeHHe CBOOOIHO BHITIONHSATH 3a/IaHUs,
MPEYCMOTPEHHBIE TPOTPAMMO, YCBOMBIIMMA OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU



JIUTEPATYpPOU, PEKOMEHIOBAHHONW IPOrPAMMOMU, MPOAEMOHCTPUPOBABIIUM YMEHHE IIPUMEHSATH
TEOPETUYECKHE 3HAHUSA Ul PEILeHHs] MPAKTUUECKUX 3a/1a4, YMEIOIUM HaX0IUTh HEOOXOJUMYIO
UHPOPMALIMIO M HCIONB30BaTh €€, a TAaKXKE YCBOMBIIMM B3aMMOCBS3b OCHOBHBIX IOHSITHN
JUCLUIUIMHBL, MpPOSBUBLUIMM TBOPYECKHE CIIOCOOHOCTH B IOHMMAaHUM, MW3JIOKEHUM U
UCIIOJIb30BaHUH YUE€OHO-TIPOTPaMMHOI0 MaTepHara.

Onenka 4 (xopowto) BBICTABISACTCA  CTYJAEHTaM, OBJAACBIIMM  OOIUMH |
npoeCCHOHATBLHBIMI KOMIIETCHIIMSIMU, MPOAEMOHCTPHPOBABIIUM XOpOIlee 3HAaHUE y4deOHO-
IPOrpaMMHOI0 MaTepuaa, yCHEeIHO BHIIOIHIOINM IPEeAYCMOTPEHHbIE B IPOrpaMMe 3aJaHus,
YCBOMBILKMM OCHOBHYIO JIMTEpATypy, PEKOMEHJOBaHHYIO B IpOrpamMMe, a TaKK€ IOKa3aBIIUM
CHUCTEMaTHUYECKHI XapakTep 3HaHUH IO JUCLUIUIMHE, CIOCOOHBIM K HX CaMOCTOATEIbHOMY
MOTIOJTHEHUIO M OOHOBJICHHIO B XOJ€ JalibHEHIIel y4eOHOl paboThl M mpodeccHoHATBHON
NESITEbHOCTH.

Onenka 3 (yooenemeopumensvHo) BHICTABISCTCA CTyAEHTaM, OOHAPYXHUBIIUM 3HAHUE
OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 Marepuaja B oO0beMe, HEOoOXOAMMOM [UIsd JaybHeHIen
yueObl U IpeACcTOosIEeH pabOThI IO CHEUATIBHOCTH, CIIPABJIAIOIIEMYCSI C BHIIIOJHEHUEM 3aaHUH,
IPEIYCMOTPEHHBIX HPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JUTEpaTypoH, pEeKOMEHJIOBAHHOU
IPOrpaMMOi, TOIMYCTUBIINM MOTPEIIHOCTH B YCTHOM OTBETE W IPHU BHIIOJHEHUM 3aJaHUM, HO
oOnajgaroliuM  HEOOXOAMMBIMM  3HAHMSAMU JUISI HUX YCTPAHEHMS TOJ PYKOBOJCTBOM
npernogaBarenss. OOmme wu  npodeccHOHANBHBIE KOMIIETEHIIMM Y TakKWUX  CTYJICHTOB
chopmupoBaHbl MO0 CHOPMUPOBAHBl YACTUYHO M HAXOAATCS Ha CTaauu (OPMHPOBAHUS, HO
1101 PYKOBO/ICTBOM IIperoiaBaress OyAyT MOJHOCThIO CPOPMUPOBAHBI.

Onenka 2 (neydoenemeopumenvno) BbICTABISCTCA CTYJICHTaM, OOHAapYKUBIIUM
npoOensl B 3HAHUSAX OCHOBHOTO  y4eOHO-IPOTPaMMHOIO — Marepuajia, JIOMYyCTHBIINM
OPUHIUNKAIbHBIE OIIMOKM B BBIIOJHEHUU IPETyCMOTPEHHBIX NPOrpaMMON 3ajaHuil, eciu
obmue u npodeccHoHANbHBIE KOMIIETCHIMHM HE C(HOPMHUPOBAHBI, BUABI MPOQGECCHOHATHLHON
NeSITEIbHOCTH HE OCBOEHBI, €CIM HE MOTYT MpPOAOJDKUTh OOydyeHHe WM NPUCTYNHUTh K
po(heCcCHOHATIBHOM 1€ATENbHOCTH 110 OKOHYAHUU TEXHUKyMa 0€3 TOTOIHUTEIbHBIX 3aHATUH 110
COOTBETCTBYIOIEN AUCLMILINHE.

3.5 Kputepun oneHuBaHus JIa00PATOPHBIX padoT

Onenka «5» cTaBUTCS, €CIIM Y4YAlUICS BBHINOJHSAET pabOTy B IOJHOM OOBEME C
COONIIO/IEeHNeM HEOOXOJMMON  TOCTIEeIOBATEIPHOCTH TPOBEJACHUS OIBITOB W H3MEPEHHIA;
CaMOCTOSITENIFHO W pPAalMOHAJIBHO MOHTHPYET HEOOX0IuMoe OOOpYJOBaHUE, BCE OIBITHI
IIPOBOJUT B YCIOBUSAX M PEXKHMaxX, 00€CIEUNBAIONINX MOJYyYCHNE MPABUIBHBIX PE3yIbTATOB U
BBIBOJIOB; COOMIOZaeT TpeOoBaHMs MpaBWil O€30MaCHOCTU TPyAa; B OTYETe NPABUIBHO H
aKKypaTHO BBINIOJIHAET BCE 3alUCH, TAaONMIbl, PUCYHKH, YEpTEXH, TI'padUKH, BHIYHCICHUS;
NPaBUJIBHO BBIMOJIHIET aHAIU3 TOIPEIIHOCTEH.

Onenka «4» CTaBUTCS, €CIM BBINOJHEHBl TPEOOBAaHUS K OLEHKE «5» , HO ObUIO
JIOTTYIIIEHO JIBa - TPU HeJo4eTa, He 0osiee OHOM Herpy0oit OMOKN U OJJTHOTO HEA0UETA.

Onenka «3» craBuTCS, ecaM paboTa BBINIOJHEHA HE TOJHOCTBIO, HO 00BeM
BBIITOJIHEHHON YacTH TAaKOB, TO3BOJISIET MOJYYHUTH MPABHIBHBIC PE3YJIbTAaThl U BHIBOJABL: €CITH B
XOJIe TPOBEICHMUS OTBITa M M3MEPEHHUI OBUIN JOMYIICHBI OTTHOKH.

Ounenka «2» cTaBUTCS, €CIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO U 00BEM BBINOJIHEHHON
qacTH paboThl HE MO3BOJSIET CHENaTh NPABMWIBHBIX BBIBOJOB: €CIH OINBITHl, H3MEPEHHUS,
BBIYUCIICHHSI, HAOJI0ACHUS TIPOU3BOIMIINCH HEMTPABUIIBHO.



