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PA3JEJI 1. OHEHOYHBIE MATEPHUAJIBI 11O JTUCIHHUIIJIMHE
1.1. I[Ll1anupyemMble pe3yJibTaTbl OCBOCHHS AU CIUTIIHHBI

B pPE3YIbTATC OCBOCHUA JUCHUTIIIMHBI 06yqammnﬁ0ﬂ JOJDKCH
ACMOHCTPHUPOBATH CIACAYIOIHC PC3YJILTAThI:
O01mue KoMIeTeHITUN Ilnanupyemblie pe3yabTaThbl 00y4eHHsI
O0mmue JAucuunianHapHbie
OK 01. Boei6upats | B yactu TpyZ10BOro BocnuTaHus: | - BIAJAETh CUCTEMON XMMHYECKUX
cmocoObl pemieHust 3ajad | -  TOTOBHOCTh K TPYAY, | 3HAHMI, KOTOpas BKIIOYALT:
npodeccruoHaNbH O OCO3HaHHE IIEHHOCTH | OCHOBOIIOJIAT A0 e TIOHATHUS
NESITETbHOCTH MacTepcTBa, TPYAOTO0uE; (XMMHUYECKHIA  AJIEMEHT,  aTOM,
MIPUMEHUTETHHO K | - TOTOBHOCTh K aKTHBHOH | DJIGKTpOHHasi 000JI0uKa aToma, S-,
pa3IMYHBIM KOHTEKCTaM JeATEIIbHOCTH TEXHOJIOTHYECKOW | P-,  d-3JIEKTpOHHBIE — OpOHMTAIN
U COLMAJIbHOM HAaNpaBlIEHHOCTH, | aTOMOB, WOH, MOJIEKYJIa,
CIOCOOHOCTh WHULIMUPOBATD, | BAJICHTHOCTD,
IUTAHUPOBATh M CaMOCTOSITENBHO | 3JEKTPOOTPHUIATENbHOCTb,
BBITOJHATD TaKylO | CTEeHb OKHCIJIEHUS, XUMHUYecKas
JesITeNIbHOCTD; CBSI3b, MOJb, MOJISIpHAs Macca,
- UHTEPEC K pa3jIudHbIM cpepaM | MOISIpHBIA 00BEM, yrIEpPOIHBIN
npodeccruoHanbHoN CKeneT, (yHKIHMOHAJIbHAS TPYIIIa,
NeSITEbHOCTH, OBJIQJICHUE | paJNiKajl, W30MEpHUsi, HU30MEpHI,
YHHUBEpPCAJIbHBIMU y4eOHBIMU | TOMOJIOTHYECKUNA DS, TOMOJIOTH,
MO3HABATEIFHBIMU ACHCTBUSIMH: | YTIIEBOJIOPOABI,  KHUCIOPOA- U
a) 0a3oBbIe JIOTMYECKUE | a30TCOAepKaIIne COCTMHEHMS,
NEHCTBUSA: OMOJIOTUYECKU AKTHBHBIE
- CaMOCTOATENLHO | BemecTBa  (YrJeBOABI,  KHUPBHI,
bopmynupoBaTh u | Oenku), MOHOMEp,  IOJUMED,
aKTyaJu3upoBaTh npoodieMy, | CTpyKTypHOE 3BEHO,
paccMaTpuUBaTh €€ BCECTOPOHHE; | BBICOKOMOJIEKYJISIPHbBIE
- YCTaHaBJIMBAaTh CYIIECTBEHHBIM | COEIMHEHUS,  KpPUCTANIMYECcKas
NpU3HAK WM OCHOBAaHUS JJIsI | pEUIETKA,  THIBI ~ XUMHYECKUX
CpaBHEHUs, KiacCU(UKAIIUU | | peaKIui (OKHCIUTENBHO-
0000111eHNS; BOCCTAHOBUTENbHEIE, DJK30- U
- OTIPEIETATh eI | SHAOTEPMUYECKUE, peakuuu
JEATEIIbHOCTH, 3a/1aBaTh | HOHHOTO  OOMEHa),  pacTBOp,
napamMeTpbl W KPUTEPUH UX | SJIEKTPOJIUTHI,  HEDJIEKTPOJIUTHI,
JOCTH)KECHHS, AIIEKTPOUTHUECKas
- BBISIBJISITH 3aKOHOMEPHOCTH M | JUCCOLMAIMS, OKHUCJIUTENb,
IPOTHBOPEUUS B | BOCCTaHOBUTEIbD, CKOpOCTh
paccMaTpUBaEMbIX SIBIICHUAX; XUMHUYECKOMN peaxuuu,

- BHOCHTH
JCSATEIbHOCTb,
COOTBETCTBHE pe3yJIbTAaTOB
LEIISIM, OLICHHUBATh PHCKH
MOCJICICTBUIN JACSITEIbHOCTH;

- pa3BHBaTh KpEaTHBHOE
MBIIIJICHHE ~ TPH  PCIICHUU
YKU3HEHHBIX TIPOOJIEM

0) 0a30BBIC MCCIICIOBATEIHCKHE
JICUCTBUSI:

- BJIQJICTh HABBIKAMH Y4YEOHO-
UCCIICI0BATEIIHCKOM u

KOPPEKTUBBI B
OLICHUBATh

XUMHUYECKOE PaBHOBECHE), TEOPUU
U 3aKOHBI (TEOpHUs] XUMHUYECKOTO
CTPOEHHUS] OPraHUYECKUX BELIECTB
AM. bytnepoga, Teopus
3JIEKTPOJIUTUYECKON

AUCCOLMALINY, NEPUOANY ECKUU
3akoH J[.JMI. MeHnemeeBa, 3akoH
COXPaHEHMS Macchl),
3aKOHOMEPHOCTH, CUMBOJIUYECKUM
S3BIK  XUMHUHU, (PAKTOIOTUYECKUE
CBEIIEHUS O CBOWCTBax, COCTaBeE,
MOJIYYCHUH " 06e30macHOM




HpOCKTHOﬁ JACATCIbHOCTH,

HaBBIKAMHU paspernieHus
npooiem;

- BBIABJIATH MNpUYHUHHO-
CIICICTBEHHBIE CBSI3H u
aKTyaJU3upOBATh 3ajzauy,
BBIABUT'aThb THUIIOTC3Y €C

peuICHusA, HAXOAUThb apryMcCHTHI
JUIA JoKa3aT€JbCTBa CBOUX

YTBEPKACHUM, 3a1aBaTh
napaMeTpbl Hu KpUTEpUHN
peuieHus;

- QHAJIN3UPOBATH MOJIYYEHHBIE B
xome penieHus 3aJaun
pe3yJIbTaThl, KPUTHUYECKHU

OLICHUBAThb HX JOCTOBEPHOCTS,
IIPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb NEPEHOCUTHh 3HAaHHUS B

MO3HABATEILHYIO 51
IPAaKTUYECKYIO obnactu
JKU3HEAEATEILHOCTH,

- yMETh HHTETPHPOBATH 3HAHHMSI
u3 pa3HBIX MPEIMETHBIX
obnacreii;

- BBIABHIaTh HOBBIE HJIEH,
npejaraTh OpPUTHHAIILHBIC
MOJIXOJIBI M PEILICHUS,

- CIIOCOOHOCTh 1704
HCITOJIb30BaHUS B

HO3HABaTEeIbHON W COIUAILHOM
MPaKTUKE

HCIOJIb30BAaHUU BAJKHEUIINX
HEOPraHUYECKUX U OPraHMYECKHUX
BEIIECTB B OBITY U MPaKTU4ECKON
JEATEIbHOCTH YEI0BEKa;

- YMETb BBISBJATh XapaKTEpHbIE
IIPU3HAKU u B3aUMOCBS3b
U3Y4YCHHBIX IOHATUH, NPUMEHATH
COOTBETCTBYIOIIME IIOHATUS IIpU
ONMCaHUM CTPOECHMUSI U CBOMCTB
HEOPraHWYECKUX M OPraHMYECKHUX
BEIIECTB WU MX IPEBPAILECHUN;
BBISIBIISITH B3aUMOCBSI3b
XMMHUYECKUX 3HAHUM C MOHATUSAMU
U TNPEACTaBICHUSMU  APYIHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCITOJIB30BATh
HaMEHOBaHUS XAUMHYECKHX
COCIIMH CHUM MEXKYHapOIHOT O
COr03a TEOPETUY €CKOU u
MPUKJIATHON XUMHUH u
TpUBHAJIbHBIE Ha3BaHMUSA

BaXKHEHIIMX BEIIECTB (PTHUJICH,
aleTWJICH, TJIMLIEPUH,  (EHOJI,

dbopManbaeru, YKCYCHast
KHCJIOTa, TJIMIWH, YTapHBIA Tas,
YIJIEKHU CIIBIA ras, aMMHaK,

rameHass HW3BeCTb, HeramieHas
W3BECTh, IMUTHEBAas cola U
APyTUX), COCTaBISATH (POPMYIIBI
HEOPraHWYECKUX U OPraHUYECKHUX
BEILIECTB, YPABHEHUSI XUMHYECKHUX
peakiuii, OOBSCHATh WX CMBICIH,
MOATBEPXKAATh XapaKTepHbIE
XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOLIMMU

SKCIIEPUMEHTAMU W 3alHUCIMU
YPaBHEHUU XUMHAUYECKUX PEAKINN;

- YMCTb yYCTaHaBJIMBATb
MNPHUHAJIC)KHOCTD H3Yy4YCHHBIX
HCOPraHM4YECKUX U OPraHUYCCKUX
BCIICCTB K OonpeaACICHHbBIM

KJIacCaM M TPYIaM COEIUHEHUU,
XapakTepu3o0BaTh HMX COCTaB W
Ba)KHEH e CBOICTBA,;
OMpENeNiaTh BHAbl XUMHUYECKUX
cBs3ell  (KOBAJICHTHAs, MOHHAs,
MeTaJInyecKas, BOJIOpO/IHAS),
TUTBl KPUCTAUIMYECKUX PEIIETOK
BEIIECTB;

KJIAaCCU (PUITUPOBATh  XUMHUYECKHE
peaxuuu;

- chOopMHUPOBATh TPEACTABJICHHUS:




0 MaTepHuajbHOM CIMHCTBE MHUPA,
3aKOHOMEPHOCTSX u
MMO3HABAa€MOCTH SIBJICHUI
MPUPOJIBI, O MECTe M 3HAYCHHH
XHMHHA B CHCTEME €CTECTBEHHBIX
HayK U €¢ poiu B 0OeCreYeHUH

YCTOWYHBOIO pa3BuTHUsA
YeJI0BEYECTBA! B peleHnun
mpooemM IKOJIOTHYECKOH,
SHEPreTUYECKOM W NHUIIEBOU
6e3omacHoCTH, B pa3BUTUU

MCOUIIUHDBI, CO3JaHUH HOBBIX
MaTcepuaioB, HOBBIX HCTOYHHKOB

SHEpruu, B o0ecrieyeHnu
palroHaIbHOTO
MIPUPOJIOTIOIB30BAHMUS, B

(bopMHUPOBaHUN MHUPOBO33pPEHUS U
o0miell KyJIbTypbhl 4elOBEKa, a
TaKkKe 9KOJIOTUYECKU
O00OCHOBAaHHOIO  OTHONIEHUSA K
CBOEMY 3J0pPOBBI0 U IPHUPOJHOH
cpene;

- BJIaJeTh CUCTEMOH XUMHYECKUX
3HAHUM, KOTOpasi BKIIOYAET:
OCHOBOIIOJIararoue TIOH SITUS
(TOTIOTHUTENILHO K CHCTEME
MOHATUH ©0a30BOro0 YpOBHS) -

W30TOIIBI, OCHOBHOE u
BO30Y)KIEHHOE COCTOSHHE aToMa,
rudpuan3anus aTOMHBIX
opOuTaneif, XuUMHUYECKas CBS3b
("O" wm "', KpaTHBIE CBS3H),
MOJISIpHASI KOHIIEHTpaIus,

CTpYKTypHasi Gpopmyia, U30Mepus
(cTpykTypHas, = TeoMeTpHYecKas
(umc-Tpanc-u3zomepusi), THUIIBI
XAMHUYECKUX peakiuidi (TroMo- u
reTepOreHHble, O0paTHMblE H

HEoOpaTUMBbIe), pacTBOpbI
(uctunHbBIE, JUCIIEPCHBIE
CUCTEMBI),  KpPUCTaJUIOTUIPATHI,
CTEIEHb JMCCOLMAINHY,
ANEKTPOIH3, KPEKHHT,

pUGOPMHHT); TEOPUHU M 3aKOHBI,
3aKOHOMEPHOCTH,

MHPOBO33PEHYECKHE 3HAHUS,
JeKalMe B OCHOBE ITOHHMAaHHUS
MPUYMHHOCTA W CHCTEMHOCTHU
XHUMHYECKUX SIBJICHUM,
COBpPEMEHHBIC TIPEACTaBICHUSI O
CTPOEHUU BEILIECTBA HA aTOMHOM,
MOJICKYJIIPHOM u




HaJIMOJIEKYJIIPHOM YPOBHSIX;
MPEJCTaBICHUs] O MeXaHu3Max
XUMHAYECKIX peakiuiu,
TEPMOJIUHAMUYECKUX u
KHHETUYECKUX 3aKOHOMEPHOCTSIX
WX TPOTEKAaHMUs, O XUMUYECKOM
paBHOBECHUHU, JIUCIEPCHBIX
cucTemax, (bakTonormueckue
CBEIACHHS O CBOMICTBaX, COCTaBe,
MOJIYYCHUH u Oe3omacHOM
HCIOJIb30BAaHUU BOKHEUIITHX
HEOPraHWYECKUX M OPraHMYeCKHX
BEIIECTB B OBITY U MPAKTUIECKON
JESITEIbHOCTA YEJIOBEKa; OOLIMX
Hay4HbIX N PUHLUIIAX
XMUMHYECKOTO MPOU3BOACTBA (Ha
IIpUMEPE MPOU3BOACTBA CEPHOMU
KHCIIOTHl, aMMHaKa, MeETaHoJja,
nepepaboTku HeTH);

- YMETh TMPOBOAUTH PACUETHI IO
XUMHUYECKUM bopmynam u
YPaBHEHUSIM XUMHYECKUX
peakuuit c HUCII0JIb30BaHUEM
GU3NYECKUX BEIMYUH (MacCChl,
o0beMa rasos, KOJIMYECTBA
BEIIIECTBA), XapaKTEepU3YIOLINX
BEIlECTBA C  KOJMYECTBEHHOMH
CTOpPOHBI: pacueTsl no
HAXOXIECHUIO XUMUY ECKOMN
dbopMynbl  BEHIECTBA;  PacUeTh
Macchl  (0oObema,  KOJIHMYECTBA
BEIIECTBA) TMPOAYKTAa peaKilyi,
€CJIM OJTHO M3 MCXOJHBIX BEIIECTB
JaHO B BHUJE pacTBoOpa C
ONpENENICHHON MacCOBOM J1OJIEi
pPacTBOPEHHOI'O0  BEIIECTBA  WJIH
JTaHO B MU30BITKE (MMEET MPUMECH);
pacueTsl MacCOBOW MJIM 00bEMHOU
JOJIM BBIXO/1a NPOJAYKTa PEaKLUu;
pacuersl  TemiaoBoro  3ddexra
peakiuii, 0ObEMHBIX OTHOIICHHI
rasos;

- YMETb BBISBJISTH XapaKTEpHbIE
MIPU3HAKU u B3aMMOCBSI3b
U3YYEHHBIX MOHATUN, NPUMEHSATH
COOTBETCTBYIOIIUE TOHATUS TPHU
ONHMCAaHUH CTPOCHHUSI U CBOMCTB
HEOPraHWYECKUX M OPraHHYeCKHX
BEIIECTB MU UX IPEBPALICHUN;
BBISIBIISATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUAMU
U TPECTAaBICHUSIMH  JPYTHX




MPEIMETOB TUTSL Ooiee
OCO3HAaHHOI'O [MOHUMAaHUS 5

O0BSICHEHUS CYIIIHOCTH
MaTepHAIILHOIO €JUHCTBA MUPA;

HCII0JIb30BaTh CHUCTEMHBIE
XUMHYECKHUE 3HAHUS TSt
OOBSICHEHHSI M TPOTHO3UPOBAHUS
SIBIICHUH, HMEIO N X
€CTECTBEHHOHAYYHYIO IIPUPOLLY;

- YMETH W CII0JIb30BATh
HanMEHOBaHUS XUMHUYECKUX
COCIMHECHUM MEXIYHapOIHOIO
COr03a TEOPETUYECKOI 51
MPUKJIATHON XUMHUH Hu

TPUBUAJIbHBIC HA3BaHUA BCIICCTB,
OTHOCAIIUXCA K HN3Yy4YCHHBIM

KJ1accam OpraHHYECKUX "
HEOPTaHUYECKUX COCIMHCHHIA;
UCIOJH30BATh XUMHY €CKYIO
CHMBOJIUKY  JUIA  COCTaBJICHUS
dbopmyn HEOPraHU4eCKuX
BEIIECTB,  MOJCKYJSIPHBIX  H
CTPYKTYPHBIX (pa3BepHYTHIX,

COKPAIllCHHBIX M  CKEJICTHBIX)
(GbopMysaT OpraHMYECKHX BEIIECTB;

COCTaBIISITh YpaBHEHUS
XUMHAYECKUX peakiui Hu
pacKphIBaTh nx CYIIHOCTb:
OKHUCIIHUTEIIbHO-

BOCCTaHOBUTEIBHBIX peaKxIuii
MOCPEACTBOM COCTaBJICHHS

ANIIEKTPOHHOTO  OajaHca  ATUX
peakuuim;

peakiuii MOHHOro oOMeHa MyTeM
COCTaBJICHUS] HMX TOJHBIX U
COKpaLEHHbBIX HMOHHBIX
YPaBHEHUI;

peakuuii TUAPOJIN3a, PEAKUUN
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe  THUAPOKCOKOMILIEKCOB
IUHKA u ATIOMHHUSA);
MOATBEPKAAThH XapaKTEepHbIE
XUMHUYECKHUE CBOICTBAa BEIIECTB
COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAaMH U  3alUCAMU
YPaBHEHMI XUMHYECKUX PEAKIIMil;
- yMmMeTh  KJjaccu(uumpoBaTh
HEOPraHWYECKHEe W OpPraHUYECKHue
BEILIECTBA U XUMUYECKHUE PEAKLUH,
CaMOCTOSITEIILHO BBIOMPAThH
OCHOBAHHMSI M  KPUTEPUH  JUIS
KJIacCu (puKaIuu M3y4aeMbIX




XHUMHYCCKHUX 06T_>CKTOB;

XapaKTepu30BaTh cOoCTaB u
Ba)XHCHUIIIME CBOMCTBA BEIIECTB,
MPUHAIIEKAIIUX K
OInpeIeIEHHBIM KJaccaM i

rpynnaM CcoeJuHEHul (IIpocThie
BEIIECTBA, OKCUIBI, T'MAPOKCHIBI,
COJM; YIJVIEBOAOPOABI, IPOCTHIE
3¢upHI, CIIUPTHI, (beHobl,
aNbJeTu/ibl, KETOHbI, KapOOHOBbBIE
KHUCIOTBI,  CIOXHBIE  2(UPBI,
KUPBI, YTJIEBOJIBI, aMUHBI,
aMUHOKHCJIOTEHI, 0enkn);
IPUMEHATh 3HAHUS O COCTaBE U
CBOMCTBax BEIIECTB 11
OKCIEPUMEHTAIBHOM  MPOBEPKU
TUIIOTE3 OTHOCHTEIILHO
3aKOHOMEPHOCTEN [POTEKAHUSA
XUMHYCCKUX peakuui Hu
IIPOrHO3UPOBAHMSI BO3MOKHOCTEN
UX OCYIIECTBJICHUS;

- yMETb IOATBEPXJaTb  Ha
KOHKPETHBIX INPUMEpPAX XapaKTep
3aBHUCUMOCTH pEaKIMOHHON
CIOCOOHOCTH OpPraHUYECKUX
COEJMHEHHUN OT KPaTHOCTU W THUIIA
xoBaseHTHOM cBsizu ("O" m "),
B3aMMHOI'O BIIMSHUA aTOMOB U
Ipynn aToMOB B MOJEKyJax; a

TaKXke oT 0co0eHHOCTElH
peanuzanuu Pa3IMYHBIX
MEXaHU3MOB MPOTEKAHUS
peakuuim;

- yMETh XapaKTepru30BaTh

AJNIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM ¥  BO30YyXJEHHOM
COCTOSIHUH) U MOHOB XMMHUYECKHUX
37eMeHTOB 1 -4 nepuooB

ITepuonnueckoit cucremsr JI.H.
MenageneeBa W HMX  BaJICHTHBIC

BO3MOXKHOCTH, U CIIOJTB3YS
IIOHATHS "s", "p", "d-
ANEKTPOHHBIE" opouTaH,
SHEPreTHUCCKIE YPOBHH;
OOBSCHATH 3aKOHOMEPHOCTH

WU3MEHEHUSI CBOMCTB XMMHUYECKUX
SJIEMEHTOB U 00pa3yeMbIX HMH
COCIMHEHHA 10 IepuojaMm Hu

rpymnmnam;
OK 02. MUcnons3oBate | B obmacty LlEHHOCTH HAy4YHOTO | - yMETh IJIAHUPOBATH u
COBPEMEHHBIE  CpEJCTBA | MIO3HAHUS: BBITIOJIHS T XUMHY ECKUN
TIOHCKA, aHaau3a u|- c(OPMHUPOBAHHOCTD | IKCIIEPUMEHT (npeBparmieHus




UHTEepIpeTaluu
uHdopMaIuH,
nH(pOPMaIMOHHbIE
TEXHOJIOT U
BBITTOJTH CHHS
npodeccruoHabH oM
JesITeTbHOCTH

JJIA
3aaad

MHPOBO33PEHHS,
COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO
pa3BHUTHSI HAaYKH u
00I11eCTBEHHOM MPAaKTHKH,
OCHOBaHHOTO  Ha  JHAJOre
KyJIBTYD, CIIOCOOCTBYIOIIIETO
OCO3HAaHHMIO CBOEro MecTa B

IOJINKYJIBTYPHOM MHDPE;

- COBEPIIECHCTBOBAHUE SA3BIKOBOM
U 4YUTATEIbCKOW KYJBTYpPBI Kak
cpencraa B3aUMOJIENCTBUS
MCKAY JIIOAbMU W TIO3HAHUA
MUpa;

- OCO3HAaHUE LIEHHOCTH HAaYy4YHOMU
JeSITENbHOCTH, FOTOBHOCTD

OCYIIECTBIIATh IPOEKTHYIO U
HCCIIEZI0BATEIbCKYIO
JEeSITEIbHOCTh WHIUBUYaJIbHO U
B I'PYIIIIE;

OBnazeHre  yHUBEpCAJIbHBIMH
y4eOHBIMH  I103HABATENbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ HH(pOpPMALIHECH:

- BJIAJICTh HABBIKAMH IOJTYICHHS
uHpOpMAIIUM W3 HUCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBJISATh MOWCK, aHaJH3,
CHCTEeMaTHU3aIUI0 u
UHTEepHpeTanuo  uHpopManuu
pa3jM4YHBIX BHUIOB U  (GopM
IPECTABIICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
dopmarax ¢ yueToM HazHAYCHHS

uH(popMauu u LEIEBOU
ayJIUTOPHH, BbIOMpast
ONTUMAJIbHYIO bopmy
Ipe/CTaBIeHUs U BU3yalln3alluy;
- OLEHHMBaTh JOCTOBEPHOCTbD,

JIETUTUMHOCTbD I/IH(l)OpMaLII/II/I, €

COOTBETCTBHE  IPAaBOBBIM U
MOpPaJbHO-3THYECKUM HOPMaM;

- U CIIOJIb30BaTh CpencTBa
nH(OpPMaIMOHHBIX u
KOMM yHUKAIIHOHHBIX
TEXHOJIOT U B pelieHnu
KOTHUTUBHBIX,

KOMM YHUKATHBHBIX u
OpPraHM3allMOHHBIX  3aJad ¢
CO0JTI0IeHHEM TpeOOBaHMIA
9PrOHOMHUKH, TEeXHUKH
0€e30MacHOCTH, TUTHEHBI,

OpPraHWYecKUX  BEUIECTB  MpHU
HArpeBaHUU, MOJY4YEHHE JTUJICHA
U H3y4YCHHE  €ro  CBOICTB,
KaueCTBEHHBIC peakuuu Ha
aNbJIeTUABI, Kpaxmay, YKCYCHYIO
KHCIIOTY; JeHaTypamus OeJKOB
npu HarpeBaHuH, [[BETHBIC
peakiuu  OCJIKOB;  IPOBOIMTH
peaxknuu HOHHOTO oOMmeHa,
OIpenensiTh cpeny BOJTHBIX
pacTBOpOB, KaueCTBCHHBIC
peakuuu Ha cynbdar-, kapOoHaT-
U XJOpHUI- aHHOHBI, Ha KaTHUOH
aMMOHUS; peniaTth
SKCHEpPUMEHTANbHBIE 3a/auyd IO
TeMaM "Merasuibl" u
"HemeTtanipl") B COOTBETCTBUHU C
MpaBIIAMHU TEXHHUKHU
0e30IacHOCTU NpU OOpallEHUH C

BEIIECTBAMU M J1aOOpaTOPHBIM
000pyZOBaHUEM;  TMPEIACTABIATH
pe3ybTaThl XUMHYECKOT 0
JKCIIepUMeHTa B (opMe 3amucu
ypaBHEHUII COOTBETCTBYIOIINX
peakuuiit  u  QopmynaupoBaTh
BBIBOJII  Ha  OCHOBE  O3TUX
pe3yJIbTaToB;

- yMeTh aHaJIM3UPOBATh
XUMHYECKYIO nHpopMaIuio,
MOJTY4aeMyI0 u3 pa3HBIX

UCTOYHUKOB (CPEICTB MacCOBOU
uHpopmanuu, cetb MHTepHeT u
Jipyrue);

- BJIaAC€Tb OCHOBHBIMH MCTOIaMHU
Haquoro IIO3HAHHsA BCIICCTB H
XUMHYCCKHUX HBJICHI/Iﬁ
(mabmoieHue, U3MEPEHUE,
IKCIIEPUMEHT, MOJICJIUPOBAHUE);

- YMCTb IPOBOIWUTHL PaCUYCThbI IIO

XUMHUYECKUM bopmynam u
YpaBHEHUSM XHUMHYECKIX
peakuuMid  C  HMCIOJb30BaHUEM
buzHUecKux BCJIMYMH,

XapaKTepU3yIOIIMX BEIIeCcTBA C

KOJINYECTBEHHOU CTOPOHBIL:
Maccel, oObemMa (HOpMaJlbHbIE
yCIIOBUSI)  Ta3oB,  KOJIMYECTBa
BEIIIECTBA; HCII0JIb30BaTh

CUCTEMHBIC XHMHNYCCKHEC 3HAHUA

JUIsL  TIPUHSTUS ~ pEUIeHUd B
KOHKPETHBIX YKW3HEHHBIX
CUTYyalusIX, CBSI3aHHBIX c




pecypcocOepexeH s, MPaBOBbIX
U OTUYECKUX HOPM, HOpPM
UH(pOPMAIIMOHHOM
0€30MacHOCTH;
- BJIQJICTh
pacrio3HaBaHUS U
uH(popMaIuHy,
UH(MOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH

HaBbIKaMH
3aIIUTHI

BCHICCTBAMU U UX IIPUMCHCHUCM

- YMETb CaMOCTOATCIIbHO
IJIaHUPOBATh n IMpOBOAUTH
XAMHYECKUH SKCIICPUMCHT

(momydeHue U U3y4E€HUE CBOMCTB
HEOPraHUYECKHX M OPraHUYeCKHX
BEILIECTB, KaueCTBEHHbIC PEaKINH
YTJIEBOJOPOIOB Pa3IUYHBIX
KJIAaCCOB M KHCIIOPOACOAEPKAIIIX
OpPraHMYECKUX BEIECTB, pEIICHHE
IKCIIEPUMEHTAIBHBIX  3a/a4 10
Pacro3HABAHUIO HEOPraHUYECKUX
U OpraHMYeCKUX BEIIECTB) C

COOJII0IEHNEM MIPaBUII
6e30IacHoro oOpateHus c
BelleCTBAMH H  J1aOOpaTOPHBIM
obopynoBaHueMm, (GpopMyIHpOBaTH
eI W CCIICIOBAHMSI,
MPEJOCTaBIATh B Pa3IMIHON
dopme pe3yJIbTaThl

OKCIICPUMCHTA, aHAJIM3UPOBATH H
OLICHUBATb UX JOCTOBCPHOCTD,

-yMETh OCYIIIECTBIISTh
LeJICHANPaBJICHHbBIN IIOUCK
XUMHUYECKOM  mHboOpMaluu B

Pa3JIM4YHbIX UCTOYHHKAX (Haquafl
u ydeOHO-HAy4yHas JUTEpaTypa,
CpeAcTBa MaccoBO MH(OpMAIINH,

cetb  MHTepHeTr U napyrue),
KPUTHY €CKH aHAM3UPOBAThH
XUMHYECKYIO uH(popMaIuio,
nepepadaThiBaTh ee u

HCTONB30BaTh B COOTBETCTBUU C
IIOCTaBJICHHON y4yeOHOH 3aaaueii;
- BJIAJeTh CHCTEMOM 3HAHUU O
METOAaX HAYYHOrO0  ITO3HAHUS
SIBIICHU

MIPUPOJIbI, HCIIOJIb3YEMBbIX B
€CTECTBCHHBIX HayKax u
YMEHHUSAMU TPUMEHSTH 3TH 3HAHUS
npu AKCIEPUM EHTAIBHOM
WUCCJICOBAHUN BEIIECTB U IS
00BbSICHEHHUS XUMHYECKHX
SIBICHUHM, MMCIOIIUX MECTO B
MpUpOoJIe MPAKTUY €CKOM
JeATEILHOCTH 4YEIOBEKa W B
IMOBCETHEBHOM KHU3HMU;

OK 04. DddextuHO
B3aMMO/JIECTBOBATH 31
paboTaTth B KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHMIO U CaMOPa3BUTHIO,
CaMOCTOSTENbHOCTH 51
CaMOOIIPE/IEIICHUIO;

-OBJIaJICHUE HaBBIKAMH Yy4eOHO-

- yMerb  IUJIaHUpPOBaTh U
BBITIOJHSTH XUMUY €CKUN
SKCHEPUMEHT
(mpeBpaieHus
BEILIECTB pu

OpraHUYECKUX
HarpeBaHuu,




HCCJIEIOBATENIBCKOM, MPOEKTHOU
M COIMAILHOM JIeATEeIbHOCTH;

OBnazieHNEe  yHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMU
JENCTBUSAMM:

0) coBMeCTHas 1esATeIbHOCTD:

- TIOHMMaTh W HCIIOJIb30BaTh
MpPEUMYIIECTBA KOMAaHJHOW W
WHIUBHUIYAIbHON PabOTHI;

- IPUHUMATh LEIM COBMECTHOU
JESITeTIbHOCTHA, OPraHU30BBHIBATh
U KOOPJIMHUPOBATH JEHCTBUS MO

€€ JOCTIDKEHHMIO: COCTaBJISTh
IJaH JEUCTBUM, paclpenessiTh
poiM ¢ y4eToM  MHEHUH
Y4aCTHUKOB 00CyX1aTh
pe3yJIbTaThl COBMECTHOM
paboTBhI;

- KOOPAUHHUPOBATH U BBINOJHATH
paboTy B YCIOBHSIX PpEaIbHOTO,

BHUPTYaJILHOTO i
KOMOMHUPOBAHHOTO
B3aMMO/ICH CTBHUS;

- OCYIIECTBJISAITbh  MO3UTHUBHOE
CTpaTEeruM4eckoe IOBEJACHUE B
pazITUYHBIX CUTYaIHsX,
MIPOSIBJIATH TBOPUYECTBO u
BOOOpaXXeHHE, OBITBH
WHUIMATUBHBIM

OBnazieHe  yHUBEpCAIbHBIMU

PEryJISITUBHBIMU J1€V CTBUSIMU:

r) TpUHATHE ce0sd W JPyrux
h11{0)) (317 8

-  [pPUHUMATb  MOTUBBl U
apryMEHThl JPYTUX JIOAEH MpH

MONyYeHHe STHJICHA M H3Y4YCHHE
€ro  CBOWMCTB,  KauyeCTBEHHbIE
peaKIMK Ha allbJACTUIBI, KpaxmMal,
YKCYCHYIO KHCIIOTY; JE€HATypalus
OCJIKOB NP HArpEeBaHUU, [[BETHBIC
peakiuu  OCNKOB;  IPOBOIUTH
peakuun MOHHOTO obmeHa,
OTIpENENsATh cpeny BOJIHBIX
pacTBOpOB, Ka4eCTBCHHBIC
peakuuu Ha cyibdaT-, kKapOoHaT-
U XJOPHI- AHHWOHBI, HAa KaTHOH
aMMOHUS; peniaTth
AKCIEPUMEHTANbHBIE 33/1audl  I10
TeMam "Merasib" u
"Hemertanipl'") B COOTBETCTBUU C
MpaBUJIaMU TEeXHUKH
0€30MacHOCTH TPH OOpAICHUH C

BEIIECTBAMU U  JIAOOPATOPHBIM
000OpyZIOBaHUEM;  TPEICTABIATH
pe3yJIbTaThl XUMHUYECKOT 0
JKCIEpUMEHTa B (QopMe 3amucu
ypaBHEHH COOTBETCTBYIOIINUX
peakuuii U (OPMYJIUPOBATH
BBHIBOJILI Ha  OCHOBE  OJTUX
pe3yJIbTaToB;

-yMeTb CaMOCTOSITEJILHO
IJIaHUPOBATH u MPOBOJINTH
XUMHYECKUI 3KCIIEPUMEHT

(monyuyeHue M W3ydyeHUE CBOMCTB
HEOPraHWYECKUX M OPraHMuYeCKHX
BEILIECTB, KAUECTBEHHBIEC pPEaKIUU
YTJIEBOAOPOIOB pa3IMYHBIX
KJIACCOB M KM CIIOPOZCO/AEpKALIIX
OpPraHWYECKUX BEUIECTB, PEIICHUE
SKCIEPUMEHTAJBbHBIX 3aJad 1O

aHamn3e pe3yabTaTOB | pAClIO3HABAHUIO HEOPraHUYECKUX
JeSITENbHOCTH; U OpraHMYecKUX BEIIEeCTB) C
- TpuU3HaBaTh CBOE MPaBO M | COOJIOACHHEM paBUI
npaBo  Apyrux Jojaed  Ha | 0e30macHoro oOparteHus c
OLIMOKY; BEIIECTBAMU U J1aOOpaTOPHBIM
- pa3BUBaTh crocoOHOCTh | 00opynoBaHUEM, (OPMYJIUPOBATH
MOHUMAaTh MHUP C TO3UIUHU | [EeTH M CCIIeIOBAHMS,
JIpyroro 4yeiaoBeka MPEeOCTaBIATh B pa3iIM4HOM
dbopme pe3yabTaThl
SKCIIEPUMEHTA, AHAIU3UPOBATh U

OLIEHUBATh UX JIOCTOBEPHOCTb;
OK 07. ConpeiictBoBath | B o0mact  3KOMOTHYECKOro | - COPMHPOBATH MPEICTABICHUS:
COXPaHEHHUIO BOCITUTAHUS: 0 XUMHYECKOM COCTaBJIAIOLIEH
OKpY’KaroIen cpensl, | - c(hOpMHPOBAHHOCTD | €CTECTBEHHOHAYYH O KapTHHBI
pecypcochepexeHuio, 9KOJIOTUY ECKOM KyJbTYpBI, | MHpPA, POJIM XUMHUU B TO3HAHUH
MPUMEHATh  3HAHUS 00 | IOHUMaHUE BJIUSIHUS | SIBJICHUM MIPUPOJIBI, B
W3MEHEHUU KJIMMATa, | COI[MAIILHO- ODKOHOMUYECKHX | GOPMUPOBAHUU  MBIIUIICHUS U




ITPUHIUIIBI

OCpEKITUBOTO

IPOU3BO/ICTBA,
3¢ (HEeKTUBHO 1E€HCTBOBATh

B
CUTyaluiax

YPE3BBIYANHBIX

IIPOLIECCOB Ha COCTOsIHUE
NPUPOJHOH U COIMAIIBHOMN
Cpezbl, OCO3HAHHUE IJI00AIBHOIO
XapakTepa JKOJIOTUYECKUX
npooem;

- IJIAHUPOBAHUE u
OCYILECTBIIEHUE  JEHUCTBUUA B
OKpYXKalolllel cpene Ha OCHOBE
3HaHUS LeJed  yCTOM4YMBOrO
pa3BUTHS YeJI0BEYECTBA;
aKTUBHOE HENpUSITHE JCHCTBHU,
IIPUHOCAILNX BpPEl OKPYKAIOIIEH
cpene;

- yMEHuEe  IPOTHO3MPOBATH
HeOIaronpusTHbIE
3KOJIOTUYECKUE
eI pUHUMAEMBbIX
MPENOTBPAIIATh UX;
- pacimpeHue onbITa
JEATENbHOCTH  DKOJIOTMYECKOMN
HAaIllpaBJICHHOCTH HAa  OCHOBE
3HaHUH 10 (hU3HKe

MOCJIEACTBUS
et CTBUH,

KYJIBTYPbI JUYHOCTH, ee
(GYHKIMOHAIBHOW  TPaMOTHOCTH,
HEOOXOAUMOM 1l  pelIeHus
MPAKTUIECKUX 3a1a4y u
9KOJIOTUYECKU 000CHOBaHHOT0
OTHOILIEHUS K CBOEMY 370POBBIO U
MPUPOJIHOM CpelE;

-yMeThb ~ COOJIOAaTh  MpaBHIIA
HKOJIOTUYECKH  I€JIECO00Pa3HOro
MOBEAICHUSI B OBITY M TPYAOBOH
NesITeTbHOCTU B L emsX
COXPaHEHHUS] CBOEro 370pOBbS U
OKpYXKalolleld MPUPOJHOU Cpensbl;

YYHUTHIBATH OIIaCHOCTh
BO3JICH CTBUSA Ha JKUBBIE
OpraHU3Mbl onpeeIeHHbIX
BEIIECTB, ITOHUMAas CMBICTT
MoKa3aTes MpeaeIbHON
JIOTTYCTUMOM KOHIIEHTPAIUH;

-yMETh MIPOrHO3UPOBATH,
AHAJIM3UPOBATh M OLEHUBATH C
HO3UINHI SKOJIOTHYECKON
0e30MacHOCTU [IOCJIEACTBUS
OBITOBOM ¥  IMPOM3BOJCTBECHHOMN
eI TCIIbHOCTH YeJIOBEKa,
CBSI3aHHOM ¢ mepepaboTKoM
BEIIECTB; HCII0JIH30BATh
TOJTy4YEHHbIE 3HAHHUS JUIS

MPUHATHS TPAMOTHBIX PELICHUN
mpo0JieM B CUTYalHsIX, CBA3aHHBIX
C XUMHEH;

-yMeTh  OCO3HaBaThb OMAacCHOCThb
BO3JICUCTBUS Ha JKUBBIC
OpraHU3Mbl ONpeIENIEHHBIX
BEILIECTB, IMOHUMas CMBICH
MoKa3aTens NpeaeabHON
JOIMYCTUMOM  KOHILIEHTpauuH, U
MOSICHATh Ha TPUMEpPAX CIOCOOBI
YMEHBIIECHUS U NPEeIOTBPALLCHUSA
WX BpPEIHOrO BO3JACHCTBHS HaA
OpraHH3M YeJI0BEKa.




1.2. ®opMa npoMeKYTOYHOM ATTECTAIMU 00YUaIOIIerocs 1Mo JMCHUIINHE
dopMaMu TTPOMEKYTOYHOW aTTECTAIlMU TI0 AUCITUIUIMHE SBIIIOTCS JpyTas

¢dopma  (koHTposbHas pabora) (1 cemecTp) W  3a4eT C  OICHKOW

(muddepernrpoBanHbIii 3a4eT) (2 ceMecTp), KOTOPBIN MPOBOJUTCS B MHUCHMEHHOMN

dbopme.

1.3. OueHo4yHbIe MATEPHUAJIBI IJIs1 IPOBeeHNs IPOMEKYTOUHOMH aTTeCTAlMI
00y4YaroImmXxcst Mo JUCHUILVIUHE
1 cemecTp
Konbl konTposmmpyembix komnerenuuii: OK 01, OK 02
®dopma KoHTpOJs: apyras popma KOHTPOJIsI (KOHTpOJIbHAS paboTa)

KonTpoabHasi pabora

1. U3 npenioskeHHOro nepevHsi BbIOepUTE IBa Psjia BelleCTB, ¢ KAKIAbIM W3
KOTOPbIX pearupyeTt ruipoKcu 6apusi.

1. NaCl,Na.SO4,Na2COs

2. Zn0O,K20,CO:

+ 3. Al(OH);,HCI,CuS0O4

4. HNOs,K.SO4,NaOH

+ 5. H250,,C0O.,CuCl.

OtBer: 3, 5.

Pemenue:

I'mapokcun Oapusi Ba(OH), — 93T0 cujbHOE OCHOBaHHE, KOTOPOE MOXKET
pearupoBaTh:

- C KHCIIOTaMH;

- ¢ coJisiMH (ec 00pa3yeTcst 0CaI0K WM ra3);

- ¢ aM(OTEPHBIMH THIPOKCHIAMH;

- C KUCIIOTHBIMU OKCHJIaMHU.

Paccmorpum kakabii psia:

1. NaCl,Na,S0,4,Na,CO; - He MOAXOaUT, TaK KaK ¢ STUMH BEIIECTBAMH PEAKIIUU
HE UITYT.

2.7Zn0, K0, CO, - He Bce BemectBa pearupytot ¢ Ba(OH),

3. AI(ON)3, HCI, CuSO, - mogxoaurt:

- AI(OH); (amdotepnslii ruapokcu) pearupyer ¢ Ba(OH),

- HCI (kucnota) pearupyet ¢ oOpa3oBaHHuEM BOJIbI U COJIH;

- CuS04 (conb) 06pazyet ocanok BaSO,

4. HNO3, K,S0,, NaOH — He Bce pearupyror.

5. H,S0,4, CO2, CuCl, - mogxoaur:

- H.SO4 (xuciora);

- CO2 (KMCIOTHBIN OKCH]);

- CuCl: (comnb).

2. B npoOupky ¢ pacTBopoM cosiu X, OKpamuBawined njiamMsa B ¢gpuosieToBblii
BeT, J00aBMJIM HECKOJIBLKO KalejJb pacTBopa BeumiectBa Y. B pe3yabrarte
peaknuu HaOJg0aaJIH oOpa3oBaHue KEITOro ocaaka. M3 mpensiokeHHOro



nepeyHs BbioepuTe BeecTBa X M Y, KOTOpbIe MOI'YT BCTYNATh B ONMUCAHHYIO
peakumio.

+ 1. pocdar kanus

+ 2. HUTpaT cepedpa

3. xmopua meau(ll)

4. cepHas KUCJIOTa

S.runpokcun oapust

OtBet: X — ¢ocdar kanus (1), Y — Hutpar cepedpa (2).

Pemenne:

1. ®wuoneroBoe OKpalIMBaHHWE IUIAMEHH XapaKTEPHO ISl COCAMHCHHWH KajIus.
3Hauut, coab X JOJDKHA COlepXaTh Kanmuil. M3 TpeasioKeHHBIX BapUAHTOB
noaXoAuT ToJibko gocdar kammst K3PO,

2. XKénTeiii ocagok MOXKET 00pa3oBaThCs MPHU B3auMOACHCTBUU (ochaT-mOHOB C
noHamu cepedpa. [Ipu peaknuu ¢ocdara xkanust ¢ HUTpaToM cepedpa odOpaszyercs
XKENTHIN ocanok pocdara cepedpa:

K3P0O, + 3Ag NO3 — Ag3P0O, | +3KNO,

OcranbHble BelleCTBA He MOAXOAAT:

- Xnopua meau(1l) naér 3enéupiii umm ronyoon ocaok.

- CepHas kuciioTa He o0pa3yeT ocaaka ¢ hocharom Kausl.

- 'mapoxcun 6apus ob6paszyet Oenblit ocanok ¢ pocharamu.

3. Kakmue BemecTBa MOryT pearupoBaTh JApYyr ¢ Apyrom?

1. HsPO4 u HCI

2. HNO:s 1 H2SiOs

+ 3. H:S u HNO:;

4. H2SiOs u H2SO4

5.H250;: u H.S

OtBer: U3 npenjiokeHHBIX Map BEHIECTB pearupoBarh APYr C JPYroM MOTYT
tosbko H2S m HNQOs (BapuasT 3).

DTO 0OBSIICHSCTCS TEM, YTO:

- CepoBonopon (H:S) — BoccTtanoBuresnb

- A3otHas kucaora (HNQOs) — CUITbHBIN OKHUCIIUTEIb

Peakuus mporekaeT 1o cxeme:

H,S + 8HNO; —» H,S0O, + 8NO, + 4H,0

OcTanpHbIe MTaphl BEIIECTB HE PEarupyroT MEXy COO0H, TaK Kak:

1. HsPOs u HCl — o00¢ KHuCIIOTBI, HET OKHCIUTEIHbHO-BOCCTAaHOBHTECIHEHOIO
MOTEHIIMaa
2. HNOs 1 H:Si0s — a30THas KuCIIOTa HE pearupyeTr ¢ KPEMHUEBOM KHCIIOTON
3. H:Si0; m H:SOs — 00e sABISAI0OTCA KHUCIOTaMHU, HET JIBHXKYILEW CHJIbI JUIS
peakiuu
4. H:SOs u H.S — 00e SBISIOTCA BOCCTAHOBHUTEIIMM, HET OKHUCIHTEIS IS
MPOTEKAHUS PEAKIINHI

Takum  oOpa3oM, ©IWHCTBEHHAs  BO3MOXHas  peakmuss —  3TO

B3aUMOJCHCTBUE CEPOBOAOPOAA C A30THOU KUCIIOTOM.



4. U3 npenyioKeHHOr0 TmepeyHsl BellecTB Bbl0epuUTe [Ba BelIeCcTBa, C
KOTOPBIMH B3auMoJeiicTByeT pacTBop HuTpara ceunua(ll).
1. cepebpo
2. cynbdar Oapus
+ 3. Homua Kajaus
4. anerat Kaus
+ 5.1MHK
Otger: 3 (Monun kanusi) U 5 (IIUHK)
Pemenne:
PactBop Hutpara cBunna (II) Pb(NOs). MokeT BCTymarh B peakiuu oOMeHa U
3amMelleHus. PaccMoTpuM Kaxki0e BeIecTBO:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepedpo MeHee aKTUBHBIN METall,
YeM CBUHEIL.
2. Cynbdar 6apus (BaSO4) — HepacTBOpPHM, ITO3TOMY PEAKITUS HEBO3MOXKHA.
3. Momun xamst (KI) — pearupyer ¢ oOpa3oBaHHEM OCaka HOAMAA CBHHIA!
Pb(NO:s)2 + 2KI — PbL | + 2KNO:s
4. Auerar kamus (CH;COOK) — peakiusi He UAET, TaK KaK BCE MPOAYKTHI

PacTBOPHMBEI.
5. Ilunak (Zn) — Oojee akKTUBHBIA METaJlI, BBITECHIET CBUHEI] U3 COJIU: Zn +
Pb(NOs): — Zn(NOs): + Pb

Takum oOpazom, pactBop Hutpata cBuHIa(ll) pearupyer c Hoguaom kamus (c
o0pa3oBaHUEM OCaJIKa) U IIUHKOM (PEaKIusi 3aMEeIlCHUs ).

5. O0pa3ywoTcesi TOJABKO OIHA COJIb M BOJAA NMPHU B3aUMMOAEHCTBUM HM30bITKA
pacTBOpa rHAPOKCHAA KA C:
1.Cl2
2. NO2
+ 3. CO:
4. Br:
5. SO;
IpaBuiabnbiii oTBeT: 3 (CO2)
OobsicHenne: Ilpu B3aumoneiicTBun u30ObITKa THApokcuaa kamus (KOH) c
yraekucasiM TazoMm (CO2) oOpa3yercss TOJBKO OAHAa COJib — KapOOHAT Kaus
(K2COs) u Bona (H20):
2K OH + CO2 = K2COs +H20
PaccMmoTpum mouemMy npyrue BapuaHThI HE TTOAXOMSAT:
1. Cl» + 2K OH = KCI + KCIO + H20 (o0pa3ytoTcs ABE COIH)
2. 2NO: + 2KOH = KNO: + KNOs + H:O (o6pa3yroTcs 18e coym)
3. Br2 + 2KOH = KBr + KBrO + H.O (o6pa3yroTtcs aBe com)
4. SO + 2KOH = K.SO; + H.O (o6pasyercs omHa coJib, HO 3TO HE
€MHCTBEHHBIN MPaBUIILHBIN OTBET)
Tonpko B cydae ¢ CO2 oOpa3zyercss €eIMHCTBEHHAs! COJb (KapOOHAT Kajusi) U
BOJIa, YTO COOTBETCTBYET YCJIOBUIO 3aJ]a4H.



6. U3 mnpeasioxkeHHOro ImepedyHs BellecTB BbI0epuTe JABAa BelleCTBa, ¢
KOTOPBIMH B3auMoJeiicTByeT pacTBop HuTpara ceunua(ll).
1. cepebpo
2. cynbdar Oapus
+ 3. Homua Kajaus
4. anerat Kaus
+ 5.1MHK
Otger: 3 (Monun kanusi) U 5 (IIUHK)
Pemenne:
PactBop nutpara cBunina (II) Pb(NOs). MoxeT BcTymaTh B peakiuu oOMeHa U
3amMelleHus. PaccMoTpuM Kaxki0e BeIecTBO:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOdpo MEHee aKTUBHBIM METaJll,
YeM CBUHEIL.
2. Cynwdar 6apus (BaSO4) — HepacTBOpHM, TOITOMY pPEaKIidsi HEBO3MOXKHA.
3. Momun xamst (KI) — pearupyer ¢ oOpa3oBaHHEM OCajka HOAMAA CBHHIA!
Pb(NO:3). + 2KI — Pbl. | +2KNOs
4. Anerar kamsa (CHsCOOK) — peakuwst He MAET, TaKk KaK BCE MPOIYKTHI

PacTBOPHMBEI.
5. Ilunak (Zn) — Oojee akKTUBHBIA METaJlI, BBITECHSIET CBHHEI U3 CONM: Zn +
Pb(NOs). — Zn(NOs). + Pb

Takum oOpa3om, pactBop HuTpara cBuHua(ll) B3aumopeicTByer ¢ Homumom
Kanus (C oOpa3oBaHUEM OCaIKa) U IMHKOM (peaKius 3aMeIICHUs).

7. Coxkpaménnomy nonnomy ypaBHenuio HCOs— + Ca;+ + OH- = CaCOs +
H:O cooTrBeTcTBYET B3auMoeiicTBUE MeXKIY
1. KanpIMHUPOBAHHOW COAOW U TAlIEHON U3BECTHIO
2. XJIOpUJIOM KaJbIUs U MUIIEBON COJI0MN
+ 3. ruIpoKapOOHATOM KaJbIUsI M KayCTUYECKOU COOM
4. XJ0pUAOM KaJIbLIMsl 1 OCHOBHBIM KapOoHaTom meau(1l)
S. IMIIEBOM COJIOM U N3BECTKOBBIM MOJIOKOM
OTtBer: 3 (ruapokapOOHAT KaJbIIUs U KayCTHUYECKas Co/a).
Pemenue:
1. PaccmoTpuM cOKpai€HHOE HOHHOE ypaBHEHHE:
HCO3 + Ca?* + OH~ = CaCO5 + H,0
2. B ypaBHeHUU y4acTBYIOT:
« rtuapokapoonat-von (HCO3—HCO3-);
« wuoH Kansuusa HCO3;
o THuApOKcHua-uon OH™.
3. Ilpoanamu3upyem BapuaHTHI:
Bapuanr 1: xanpuunupoBannas coga Na,CO5; u raménas usects (Ca(OH),):
« Na,CO; gaét CO3~,ane HCO3Z ;
e HE MOJXOAUT.
BapuanT 2: xiopun kaneius (CaCl,) u numesas coma (NaHCO3):
o maér HCO3, Ho Her OH™;
e HE MOJXOAMT.



Bapuanr 3: ruapokapoonar kameius (Ca(HCO3),) m Kkaycthyeckas copa
(NaOH):
« coxepxur HCO3 u Ca?*;
o« maér OH™.
e TIOJXOJIHT.
BapuanT 4: xjopu/ Kanelidsg 1 OCHOBHOW KapOOHAT MEJIN:
« Her HCO3.
e HE IOIXOJMUT.
Bapuaur S: nuiiesast coga U U3BECTKOBOE MOJIOKO:
. Her Ca?t.
e HEC IOIXOJMT.

8. M3 mnpeaokeHHOro mepeyHsi BbIOepUTe /Ba BelleCTBA, KOTOpPbIe
pearupyioT ¢ pacTBOpaMu IieJi04eid.
+ 1.Fe
2.C
3. Cu
4.S
+95.4n
OtBet: 1 (Fe) u5 (Zn)
IosicHenne: M3 mpemsiokKeHHBIX BEIIECTB C PAcTBOPAMHM IIEJOYEH pearupyroT
xene3o (Fe) u uusk (Zn). 910 00BSCHIETCS TEM, YTO:
o Kenezo pearupyer ¢ pacTBOpaMH IIeJIOYed TPU HArpeBaHUU C
00pa3oBaHNEM KOMILUIEKCHBIX COCTMHEHUIA:
Fe + 2NaOH + 2H,0 — Na,[Fe(OH),] + H, T
o IlMHK aKTHBHO pearupyer ¢ pacTBOpaMu IIEIoYe ¢ oOpa3oBaHUEM
IIUHKATOB U BBIJICIICHUEM BOJOPO/IA:
Zn + 2NaOH + 2H,0 — Na,[Zn(OH)4] + H, T
OcTranbHbBIC BEIIECTBA U3 CIHCKA HE PearupyroT ¢ pacCTBOPAMHU IIEI0YEH:
o Yraepon (C) He pearupyer
e Menp (Cu) He pearupyeT (CTOUT B psiTy aKTUBHOCTH TOCIIE BOJOPO/IA)
o Cepa (S) He pearupyeT HaNPAMYIO C paCTBOpaMU 1IEN0UYEH

9. U3 mnpenyiokeHHOro mnepedyHsi BbIOepuTe [Ba BeLIECTBA, ¢ KOTOPbIMHU
pearupyer coJisiHasi KHCJI0TA.

1. AgBr

+ 2. (NH4)2CO:s

3. I

+4.7Zn

5. NaNOs

Oteet: 2 (NH4).COs u 4 (Zn)

Pemenne:

Consinas kucnota (HCI) pearupyet co crneayronyMu BEIeCTBaAMU U3 CIIUCKA:



1. (NH,), CO5; (xapbonar ammonus) Peaxrus: (NH,), CO; + 2HCl - 2NH,CI +
H,0 + CO, Ilpoucxonut BbIACICHHE YIIIEKUCIOrO Tasza, o0pa3oBaHHE XJIOpHUJa
aMMOHHUS U BOJIBI.
2. Zn (tmHK) Peaknwms: Zn + 2HCI —» ZnCl, + H, T lluHk Kak aKTHBHBIA MeTall
BBITECHSIET BOJIOPO/] U3 KUCJIOThI, 00pa3ys XJIOPHU]I IIUHKA.
OcranbHble BELIECTBA HE PEATHPYIOT C COJSTHOM KUCIOTOM:

o AgBr (6pomun cepedbpa) — HEpaCTBOPUM B BOJIE

o |2 (¥lo) — ManoaKTUBHBIN rajoreH

o« NaNOs; (mutpar HaTpusi) — COJIb CHJIBHOM KHCJOTHI, HE BCTYMAaeT B

peakIuo oOMeHa

10. Peakuusi HOHHOro 00MeHAa He NMPOTEKAET MeKAY
1. Na2COs u HCI

2.NaHCOs; u NaOH

+ 3.HNOs 1 Na>SOq

4. ZnSOs u HCI

5. NaBr u AgNOs
OtBet: 3 (HNOs 1 Na2SO.)

Pemenue:
Pemenne:

PaccmoTpum Kaknayro mapy BEIIECTB W OIpENeNTNM, BO3MOXHA I PpeaKius
MOHHOTO OOMeEHa:
1.  Na,COz+ 2HCI - 2NaCl + H,0 + CO, T Peakuus mnpoTekaeT, TaK Kak
obpasyercs ra3 CO,.
2. NaHCO; + NaOH — Na,CO; + H,0 Peakimus unér, oOpasyercst cpeHssi COib
¥ BOJIA.
3. HNO5; + Na,S0, — peakuus He UIET, TaK Kak:
o HET 00pa30BaHUS OCAIKA;
e HET BBIJICJICHUS Ta3a;
o He o0pazyercs clIa0blii AIEKTPOJIUT. Bce MpOMyKThI paCTBOPHUMBL.
4. ZnSO4 + 2HCl — peakuust HEBO3MOXKHA, TakK KakK BCE BELIECTBa
pPacTBOPHUMBI, HO:
e Z7Zn?* me pearupyer ¢ H;
« SO0Z%™— me pearupyer c Cl™.
5. NaBr NaBr 4+ Ag NO; — AgBr | +NaNO; Peakius unaér ¢ oOpazoBaHuemM
ocanka AgBr.

11. M3 npeasiokeHHOr0 IepevyHsl BellecTB BbIOepuTe /JBa BellecTBa, ¢
KOTOPBIMH pearupyet ruapokcoxyopun xkeiaesa(Il).

+ 1. NaCIO

2. MgSO.

3. Fe(OH);

+ 4. HNO:;

5.MgO

Pemenue:



IM'uapokcoxnopun xkeneza(ll) umeer dopmyny FeOHCI. PaccMoTpuM Bo3MOKHBIC
peaxIuu:
1. NaClO (runoxsoputr HaTpusi) MoxeT okuciauth Fe?*" mo Fe*': FeOHCI +
NaClO — Fe(OH)CI, + NaCl
2. HNOs (a3oTHas KHCIOTa) pearupyer ¢ oOpa3oBaHMEM HHUTpaTa JKejesa:
OcTanpHBIC BEIIECTBA HE PEarupyror:
o MgSO4 — cynb(ar Maruus He BCTYNaeT B peaKIuio oOMeHa
o Fe(OH); — runpokcun xeneza(lll) me pearupyer ¢ THAPOKCOXJIOPUIOM
xenesa(Il)
o MgO — okcun Maruus He pearupyeT B JaHHBIX YCIOBUSIX
Takum 00pazoM, npaBuiIbHbIE OTBETH — 1 1 4.

12. U3 npeasio:keHHOr 0 NepevHsi BbIOepuTe ABa Psijia BEllecTB, ¢ KAXKIbIM U3
KOTOPBIX pearupyeTr pacTBop Kap0oHaTa HATpHS.
1. N2O5 u NO
+ 2. CO2 u HNO:;
+ 3.HNOs u KHSO4
4.HNOs u K2S04
5.Ba(OH). u C:H50H
Pemenne:
PaccmoTpuM KaxkIbId psij| BEIECTB:
1. N,O5 uNO,:
e N,05 + Na,CO; — peakuusi HE UIET
o« NO, + Na,CO3 — peakuus He UAET HATPAMYIO
2. CO, 1 HNOjs:
« CO, + Na,CO3 + H,0 —» 2NaHCO; l(o6pa3yercst rupokapOOHAT HATPHS )
« HNO; + Na,CO3; —» NaNO3 + CO, T +H,O0 (peakmus una€r ¢ BbIACICHUEM
YIIIEKUCIIOTO rasa)
3. HNO3; u KHSO,:
HNO; + Na,CO; —» NaNO; + CO, T +H,0
« KHSO4 KHSO, + Na,CO5; —» K,SO, + Na,SO, + CO, T +H,0
4. HNO; u K,S04,:
o HNOj; pearupyer (cM. BblIIe)
o K,SO,ne pearupyer ¢ Na,(CO3, Tak KaK BCe MPOYKThI paCTBOPHUMBI
5. Ba(OH), u C,H5OH:
Ba(OH), + Na,CO; — BaCO3; | +2NaOH (o0pa3yercs ocasiok)
o Otanon C,H;OH He pearupyer ¢ kapOOHATOM HaTpHs
Takum oOpa3zoM, TOJIBKO B psiiax 2 v 3 00a BeEIIECTBA PEarupyrOT C PacTBOPOM
KapOoHaTa HaTpHUS.

13. ) k3 NMPEAJIOKECHHOI0 IMepeIHsA Bblﬁepl/ITe ABa psala BE€IIECTB, ¢ KAXKAbIM U3
KOTOPLBIX pearupyer pacrasop KapﬁonaTa HaTpusil.
1. NzOs n NO



+ 2. CO2 u HNO:;
+ 3. HNOs u KHSO4
4. HNOs u K2SOs
5.Ba(OH). u C:HsOH
Hemenue:
PaccMoTpuM Kaxkablii psii BELLIECTB:
1. N,05 u NO:
o N0z + Na,CO3; — peakuust HE UAET
o« NO + Na,CO3 — peakuust He UIET
2. CO, m HNO;:
« CO, +Na,CO; + H,0 - 2NaHCO3 | (peakrus uacr)
o HNO; + Na,CO; = NaNO; + CO, T +H,0 (peakius unér).
3. HNO3; u KHSO,:
o HNO; + Na,CO; — NaNO; + CO, T +H,0 (peakius unér);
. KHSO, + Na,CO; = Na,SO, + K,S0, + CO, T +H,0 (peakuwus uuér).
4, HNOz;u K,SO,:
o HNO; + Na,CO; = NaNO; + CO, T +H,0 (peakius uuer);
« K2K,S0, + Na,CO3 = peaxuus HE UJIET.
5. Ba(OH), u Na,CO5 —:
Ba(OH), + Na,CO; — BaCO3; | +2NaOH (peakuus ungér),
e C,H;OH + Na,CO; — peakuus HE UIAET.

2 cemecTp
Konsl kouTposmmpyembix komnerenuuii: OK 01, OK 02, OK 04, OK 07
dopma KOHTPOJIA: 3a4eT C olleHKoN (auddepeHIupoBaHHBIN 3a4€T)
Bompocsl k 3auery
CocTaBbTe MMCbMEHHBINA OTBET Ha JiBa BoIpoca (110 BEIOOPY)
1. CoBpemeHHast MOJIe]Ib CTPOCHUS aToMa.
2. DneKTpoHHAas KoH(Urypamus aroma.
3. Kitaccudukaniys XMMHYECKHAX 3JICMEHTOB (S-, P-, 0-3J1€MEeHTHI).
4. BanentHocth. KoBalieHTHast CBf3b, €€ PA3HOBUJIHOCTH U MEXaHHU3MBI
oOpazoBaHus
(OOMEHHBIN M JTOHOPHO-AKIEIITOPHBIH ).
5. MonHnas cBa3b. Metaimueckasi CBs3b. BogopoiHast CBsi3b.
6. U3orombl, OCHOBHOE M BO30YXIEHHOE COCTOSIHME aroMa, T'HOpUIu3aius
aTOMHBIX OpOUTAJIEH.
7. Ilepuoanyeckas cucreMa xuMuyeckux anementoB J[.1. Menneneesa.
8. Ilpornoss! JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX PJIEMEHTOB.
9. Knaccudukanus u THIBI XUMUYECKUX PEAKIUA ¢ YyIaCTHEM HEOPTaHHYECKHUX
BEUIECTB.
10. Monp Kak eguHUIIa KOJTMYECTBA BelmlecTBa. MosipHas Mmacca.
11. 3akon ABorajpo.
12. MonsipHbiit 00beM ra3zoB. OTHOCUTENbHAS TIIOTHOCTH T'a30B.
13. Teopus >IEKTPOTUTHISCKON TUCCOITHAITNH.



14. Peakruu nonHoro obmeHa. CocTaBieHHE pPEaKIMd MOHHOIO OOMEHa ITyTeM
COCTaBIICHUS WX TIOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.

15. T'mapomu3 coneil. 3HadeHWE TUApOIM3a B OHUOJIOTHYECKUX OOMEHHBIX
npolieccax.

[IpumeHneHre TuIpoIn3a B MPOMBIIICHHOCTH.

16. IlpeameT HEOPraHMYECKOM XUMUHU.

17. B3auMoCBsI3b HEOPraHUYECKUX BEIIECTB.

18. Knaccudukaiys HeOpraHn4eCKuX BEUIECTB.

19. TlpocTbie U CIOXKHBIC BEIIECTBA.

20. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUIBI, KUCJIOTHI, COJIN).
21. HomenknaTypa ¥ Ha3BaHHE HEOPraHWYECKUX BEIIECTB HCXOIS U3 HX
XUMUYECKON (DOpPMYIBI WM COCTaBICHUE XUMUYECKOW (OPMYINIBI HCXOHAS U3
Ha3BaHMs BEIIECTBA M0 MEXKYHAPOAHOW UM TPUBHAILHOM HOMEHKIIATYpE.

22. Kpucramnoruapatsl. ArperatHble COCTOSIHUS BELIECTBA.

23. Kpucraimmuieckue u amop(HbIE BEIeCTBa.

24. Tumbl KpPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHas, HWOHHAas,
MEeTaJUIn4ecKas).

25. 3aBUCMMOCTDh (PU3MYECKHX CBOWCTB BELIECTBA OT THMA KPHUCTAJUIMYECKOM
PEIIETKH.

26. O0mne Gpu3nveckrue U XUMHIECKHUe CBOMCTBa MeTaiIoB. CrIoCOOBI TOTyUIESHHS.
27. 3HayeHWE METAUIOB W HEMETAUIOB B TMPHUPOAEC U KUZHEIACATEIHHOCTU
YeJI0OBEKa U OPraHu3MOB.

28. Koppo3us MeTayuioB: BHIbI KOPPO3WH, CHOCOOBI 3alllUThl METaUIOB OT
KOPPO3HH.

29. OO01ue npeCcTaBICHHs O MPOMBIITUICHHBIX CIIOCO0aX MOTYyYEeHUS XUMUYECKUX
BEUIECTB (Ha MpUMepe MPOU3BOJICTBA AMMHUAKA, CEPHOM KHUCIIOTHI).

30. YepHas u 11BETHAsI METAJUTYpPIHsl.

31. [IIpenmer opranuueckod XuMUU. B3auMOCBA3b HEOPraHUYECKUX U
OpPraHUYEeCKUX BEIICCTB.

32. XUMHUYECKOE CTPOCHHME KaK MOPSAJOK COETUHEHHS aTOMOB B MOJIEKYJe
COIJIACHO MX BaJICHTHOCTH.

33. OcHOBHbIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOEHUSI OpraHuYEeCKUX
coennHenun A.M. bytieposa.

34. YriepoHblil CKelIeT OpraHuYeCcKOi MOJIEKYJIbI.

35. MonekynspHble U CTPYKTypHBIE (pa3BEPHYTHIE, COKPAICHHBIE) XUMUUYCCKHEC
(bopMyIIBL.

36. 3aBUCHMOCTb CBOMCTB BEILIECTB OT XUMUYECKOI'O CTPOCHUS MOJIEKYIL.

37. Mzomepus 1 n30Mephl (CTPYKTypHasi, reoMeTprueckas (IUc-TpaHC-U30MepHs).
38. Knaccudukarus 1 0COOEHHOCTH OPraHUYECKUX PEAKITUH.

39. PeaknmonHbIe IEHTPHI. Pagukaibl.

40. [TepBoHaUaTBHBIC MOHATHS O TUTIAX U MEXaHW3MaX OPraHWYECKUX PEaKIIHM.
41. IlpumeHenre u OUoIOrUYecKas PojIb YIIIEBOJIOB.

42. OKucieHne yrieBo10B — UCTOYHHUK YHEPTUU KUBBIX OPTraHU3MOB.

43. Obsiacty MpUMEHEHUsI aMUHOKHUCIIOT.

44. TlpeBpaiieHrs O€IKOB MUIIU B OpraHU3ME.



45. Posib OpraHM4eCcKON XMMUU B PEIICHUH TTPOOJIEM MHUIIEeBOM 0€3011acCHOCTH.

46. XuMHUYECKHE PEaKInu.

47. Knaccuduxanus XMuMUYECKUX peakuii: o (a3oBoMy cOcTaBy (TOMOI'€HHBIE U
reTepOreHHble), IO UCIHOJb30BAHUIO  KaTajau3aTopa (KaTaIUTUYECKUE U
HEKaTAJIUTHYCCKUE).

48. Ponp xatanu3aTopoB B IPUPOE U MPOMBIIIJICHHOM IPOU3BO/ICTBE.

49. Karanmuzatopsl 1 KaTanu3. Posb kataau3aTopoB B MPUPOAE U MPOMBIIIIICHHOM
IPOM3BO/ICTBE.

50. Knaccudukanus XUMHUECKHX peaknuii: 1o  TemwioBoMy  dddexry
(9K30TEpMHUUECKHE, DHJIOTEPMUUYECKHE), MO O00paTUMOCTH (0OpaTUMbIE H
HeoOpaTUMBbIE).

51. TeruioBbie 3P HEKTH XUMUYECKUX PEAKITHA.

52. TepmoXxuMHUYECKHE YpaBHEHUS.

53. Ilonsite 06 3HTANBIUK U SHTPOTIHH.

54. Dueprus 'n66ca. 3akon ['ecca u cneacTBUs U3 HETO.

55. Ponb cMmelieHnst paBHOBECHS B TEXHOJIOTUYECKHUX MTPOIIeccax.

56. Ipunmun Jle Hlarense.

57. ducnepcuble cuctemsl. Komnonansie cucreMbl. ICTHHHBIE pacTBOPBI.

58. KauecTBeHHbIE XUMHUYECKHE pEAKIIMM, XapaKTepHbIe JJsi OOHApY>KEHHs
HEOPraHMYECKUX BEIECTB (KATUOHOB U AHMOHOB).

59. CocrapneHue ypaBHEHUN peakiuid oOHapyxeHus karuoHoB [-VI rpynm u
aHMOHOB, B T.4. B MOJIEKYJISIPHON 1 HOHHOHU (hopMax.

60. Dkonormueckas 0e30MaCHOCTH TMOCJEACTBHI OBITOBOM W MPOU3BOJICTBEHHOM
NESITEIbHOCTU YeJIOBEKa, CBSA3aHHAs C MepepadOTKOM BEIIECTB; MOUCK M aHAIHU3
XMUMHUYECKON MH(POPMALMK U3 Pa3TUYHBIX HCTOYHUKOB.

TecroBoe 3a1anue Kk 3a4eTy

1. C opomosoaopoanom HE pearupyer:
+ 1. 3Tan

2. 3TUIIEH

3. aneTuJieH

4. 6yragueH

2. K keTOHAM OTHOCHTCS:

1. denon

+ 2. alleToH

3. IMKJIOTEKCaH

4. TUIYH

3. ITaHOT MOXKET ObITH MOJTY4YeH:

+ 1. rumparanuei 3TUIICHA;

2. TUIPUPOBAHUEM ATAHA;

3. OpoMupoOBaHUEM ATAHAJIS,

4. OKMCIIEHUEM 3TAaHOBOW KUCJIOTHI.

4. AToMbl Yyrjepoaa B COCTOSSHHM SP>-THOPUAM3AUMU NPHUCYTCTBYKT B
MoJIeKYyJIe:

1. rexcana;



2. IIEHTUHA-2;

3. IMKJIONIPONAaHa;

+ 4. Genzouna.

5. Illpu monHom cxuranuu 4,4 r npomaHa B M30bITKE KHCJIOPOAA MOXKHO
MOJyYUTh (TIPHU H. y.) ciaenyrouuii o00bem CO::

+1.6,72 m;

2.22,4 m

3.224 n;

4. 4400 .

6. C me104HbIMHM METANIAMH Pearupyror:

+ 1. CIUPTHI, abACTUIBI U KETOHHI;

2. aJIKWHBI, aJIKCHbBI, aJIKaJIUCHbI;

3. (eHonbl, KapOOHOBBIE KUCIIOTHI, CIIUPTHI;

4. aMUHOKHCIJIOTBI, MOHOCAXapHU/Ibl, APEHBI.

7. IIpoMbIILJIEHHBIH MPOLECC MNPOM3BOACTBA CEPHON KHCJIOTHI OOBIYHO
BKJIIOYAET B celsl cieqylolue CTaIuu:

1. nomyuenne H.S, okucnenue ero OMXpomMaToM Kalius, JEUCTBUE IIETOYM Ha
MPOIYKTHI PEAKIIUU;

2. cuHTe3 cynbdaTa HaTpus, 00padoTKa MOJYyUEHHON COJIM a30THOM KUCIOTOM;

+ 3. [oJlydeHHe JHOKCHIA Ccepbl, OKuciaeHue ero a0 SOs, pacTBOpEeHUE
MOJIY4EHHOTO OKCHJA B BOJE;

4. marpeBaHue mupuTa 0e€3 JOCTYyMa BO3JyXa, PE3KOE OXJIAKJIECHUE MOTYyYECHHOU
CMECH.

8. OrmerbTe Bapuant, B Kotopom mnepeuuciaednsl TOJIBKO BemectBa,
pearvpymwouue ¢ BOIHbIM PacTBOPOM IeJI0YH:

1. docdopuas kucnota, ruapokcu xenesa (11), okcup azora (V);

2. okcua meau (II), conmsHas KucaoTa, HUKEb;

+ 3. cynsar xenesa (III), consnas kucnora, okcun cepsl (IV);

4. muHK, cynbdat 6apus, ruapokcua xpoma (111)

9. AToOMHAasl pelIeTKa XapaKTepHa JJis:

1. Hatpus u a3o0Ta;

2. XJIOpHla MarHus U KPEMHUS,

3. ajJiMasa | TJII0KO36I,

+ 4. okcuna kpemuus (IV) u rpadura.

10. K peakuusimM 3amenieHls] OTHOCUTCS:

+ 1. B3auMozeicTBue 3TaHa ¢ OpoOMoM;

2. peakuus ruapokcusia kanus ¢ HF;

3. okucienune CO no COz;

4. peakuust MEXIy aleTUICHOM U BOJIOM.

11. B npuBeeHHOM CHHCKe OTMETbTE BAPHAHT, B KOTOPOM IEpPeYHCICHbI
TOJIBKO coennHenusi, pearupyroinue ¢ NponaHoBoil KUCJI0TOM:

+ 1. (C2HsOH, Ca(OH)., NaHCO:)

2. IPOMaHOH, XJIOp, HATPU;

3. Mg, CH;OH, CHs-O-CHs;

4. OyTaHOI-2, XJIOPHU]T KAJIbIIH, OpOM.



12. IlenTan moaABeprIM W30MePU3ANMHU, MPOAYKT PeaKi U JeruJIpupoBaiu 1
nonyunan yrieBoaopon X (CsHs). INonumepuzamusi X H mocjieayromas
00padoTKe NMPOIAYKTA cepoii 1aeT cJieayloliee BeuecTBo:

1. monumnponuies,;

2. cepoyraepon;

3. NOIUBUHUJIAIICTAT;

+ 4. pe3uny.

13. OrmerbTe JTIOZKHOE yTBep:Kaenue:

l. ocHOBHBIE CBOWCTBAa y METUJIAMHHA BBIPAXKEHBI rOpa3f0 CUJIbHEE, HEXENIU Yy
AQHUJINHA;

2. Ipy OJIHOM CXKMTaHUM dTUIIAaMUHA B Kuciopojie o0pasyrorest CO2, Boja u a3or;
3. aHWIMH MOKET OBbITh MOIYyYeH U3 HUTpoOeH3oma neictueM cmecu Zn + HCI;

+ 4. TMMETUJIaMUH OTHOCUTCS K MIEPBUYHBIM aMUHaM.

14. OT™MeTbTE HICTHHHOE YTBEp:K/AeHHe:

1. 1 rmI0KO3a, U PPYKTO3a pearupyroT C aMMHUAaYHBIM PACTBOPOM OKCHJIa cepedpa;
2. KpaxMall - IPUPOAHBIA TMOJMMEP, MOJIEKYJIBI KOTOPOrO COCTOSIT M3 OCTaTKOB
caxaposbl;

+ 3. B xo/€ mpoiecca OpOKEHUSI U3 TIIFOKO3bl MOTYT OBITh IMOJIYYEHBI 3TaHOI,
YKCYCHasl KUCJI0Ta, MOJIOYHAs! KUCIIOTa;

4. BOJIOKHA LEJUTIOJIO3bl - OCHOBHOM MCTOYHUK TIFOKO3bI U1 OPraHU3Ma YeJIOBEKA.
15. ®opmasnbaernj cnocodeH NMpopearnpoBaTh ¢ KAXK/AbIM U3 BElIECTB:

+ 1. H2, KMnOs, denom;

2. O4, HCN, Oen3ou;

3. CO2, Hz, Mg;

4. 3Ta”HoN, STUJICH, TaH.

16. Ilpu mes04HOM IHAPOJIM3E HEKOTOPOro NMPHMPOAHOI0 BewlecTBA ObLIH
MOJIy4YeHbl TJIMIEPUH W HAaTPHeBble COJIM CTEAPUHOBON M MAJTBLMHUTHHOBOMH
KUCJa0T. ['uaponu3y ObLI MOJABEPIrHYT:

1. Oenoxk;

2. XUTHH,

+ 3. pacTUTENbHBIN KUP;

4. JKUBOTHBIN KUP.

17. CepoBonopon HE MoskeT ObITH CHHTE3MPOBAH NPH:

1. neicTBUU CONSTHOM KUCIOTHI Ha cynbdu xeneza (II);

2. B3aMMOJECUCTBUH CEPBI C BOILOPOIOM;

+ 3. NPOIyCKaHUH BOJOPOJA YEPE3 CEPHUCTYIO KUCIIOTY;

4. o0bpabotke Na>S paz0aBlIeHHON CEpHON KUCIOTOM.

18. OrmerbTe JIOJKHOE yTBep:kaeHue:

1. B X0A€ TOMEHHOrO0 Mpolecca MPOUCXOIUT BOCCTAHOBJICHHE XKeEJe3a U3 OKCHJIOB
o aericteueM CO;

2. UIENOYHBbIE METAJUIBl MOTYT OBITh MOJYYEHBbl JJIEKTPOIM30M pPAacIlIaBOB
COOTBETCTBYIOIIUX COJIEH;

+ 3. OCHOBHOE CbhIphe s TpousBojacTtBa amtomuaus - AlCls, u3 kotoporo
CBOOOJTHBIN METAJLT TIOJTYYaloT IEUCTBUEM YIJIEPO/Ia;



4. mpu sieKkTpoiau3e BOAHOro pactBopa cyibpata Meau (II) ¢ uHepTHBIMHU
ANEKTPOAAMU Ha KaTOJI€ BBIACIAETCS ME/lb, @ HA aHOAE - KUCIOPO/I.

19. B psanyO - S - Se - Te:

1. yBesnmumBaeTcs 3JEKTPOOTPULIATENIBHOCTD, YMEHBIIAETCSI SJHEPTUS HOHU3ALINY;
2. pacreT BbICIIas BaJEHTHOCTb, YBEJIMYMBAETCS OOILEE YUCIO HIEKTPOHHBIX
YPOBHEW;

3. HE W3MEHSETCS YHUCIO DBJEKTPOHOB HAa BHEIIHEM YpPOBHE, YMEHBIIAIOTCS
KHUCIIOTHBIE CBOMCTBA COOTBETCTBYIOIIUX JIETYYUX BOJOPOJHBIX COCIMHEHHUI;

+ 4. magaer 3JIEKTPOOTPULIATEIBHOCTb, YBEIMYHMBAIOTCS BOCCTAHOBUTEJIbHBIC
CBOMCTBA MOHOB 2~

20. K yucay CHIBHBIX 3JIEKTPOJIUTOB OTHOCATCS:

1. ruapokapOboHaT HATpUst © OPOMOBOJOPOTHASI KUCIIOTA,;

2. MaciisiHasg KUCJIOTa U THIPOKCHUJL HATPUS;

3. xsopua Meau (II) m kpemMHMEBasE KUCIIOTA;

4. rugpokcul aMMoHUA U HUTpar xkenesza (I1I).

+ 5. cpenu MNpeUIOKEHHBIX BAapUAHTOB HET HA0Opa, COCTOSIIEr0 TOJBKO H3
CHJIBHBIX AJIEKTPOJIUTOB.

1.4. OueHouyHble MaTepHaJbl Ui NPOBeJeHHUS] TeKyllel aTTecTauvu U
PY0eKHOr0 KOHTPOJIsI 00Y4AKOIIMXCH 10 TUCHUILUIHHE

Pa3nen 1. OcHOBBI CTpPOeHUs BelleCTBA

Tema 1.1. CTpoeHre aTOMOB XUMHYECKHX 3JIEMEHTOB M MPHUPOAa XUMMHUYECKOH
CBSI3H

dopma TeKylIero KOHTPOJIsi: TECTUPOBAHUE, MMPaKTUUYECKas paboTa

Kon xourposupyemoii komnerenunu: OK 01

TecToBoOE 3a1aHHE

1. Xumnueckasi ¢BsI3b B MOJIEKYJIaX CEPHON KHUCJIOThI M 030HA COOTBETCTBEHHO
1. KOBaJIeHTHAS TTOJIIpHAS U MOHHAs

2. KOBaJICHTHAs HETIOJIApHAs U MOHHAs

+ 3. KOBaJICHTHAS TTOJIIPHAS W KOBAJICHTHASI HETIOJISIPHAS

2. XUMHYeCKasi CBSI3b B MOJEKYJaxX O030HA ¥ XJOPHAA KAaJbIUs
COOTBETCTBEHHO

1. KOBaJIeHTHAs TIOJIIPHAS ¥ MOHHAS

2. KOBaJICHTHAs ITOJISIpHAsT U KOBAJICHTHASI HETIOJISIpHAS

+ 3. KOBaJICHTHAs HEMOJSIPHASI U MOHHAS

3. K d —»s1emMeHTamM OTHOCHTCS:

1.K

+ 2. Fe

3.S

4. Br

4. ATombl C ¥ Si MMeIOT OJJMHAKOBOE YHCJIO

1. a51eKTpOHOB

2. BHEPreTUYECKUX YPOBHEN

3. HEUTPOHOB B sIApe



+ 4. 5JIEGKTPOHOB HA BHEIIHEM SHEPrETUYECKOM YPOBHE

5. Cesa3b, oOpazoBanHas 3a c4yer 00pa3oBaHHMs OOLIMX JJICEKTPOHHBLIX map,
HA3bIBaeTCs

1. MeTaimmyeckon

2. IOHHOMU

+ 3. KOBaJIEHTHOI

6. K s-3j1eMeHTamM OTHOCUTCSI

1.5

2. Br

3. Fe

+4. K

7. XuMH4YeCKas CBSA3b B MOJICKYJIAX CEPHON KHUCJIOTHI U XJIOPHIA AMMOHUA
COOTBETCTBEHHO

1. KoBaneHTHas HENOJIpHAsA U HOHHAs

+ 2. KOBaJICHTHAs MOJsipHAs U MOHHAs

3. KOBaJICHTHAs MOJSIPHAS U KOBAJIEHTHAsI HEMOJISIPHAs

8. Ilyrem coeaqunenust atromoB moa HomepoMm 11 u 17 oOpa3syercs: BewecTso ¢
XHUMHUYECKOH CBA3BI0

+ 1. noHHOM

2. KOBAJICHTHOM HETOISPHOU

3. METAITMYECKON

4. KOBAJICHTHOM MOJISIPHOU

9. Konu4yecTBO JJICKTPOHOB HA MOCJIECAHEM JHEPreTH4ecKOM YpPOBHeE
COOTBETCTBYET (/151 3JIEMEHTOB IJIABHBIX MOATPYIIN)

+ 1. HOMepy rpynIibl

2. IOpAIKOBOMY HOMEPY

3. HOMepy nepuojaa

10. Cpean BemecTB, ykazanubix B psaagy CaO, HNO3, CI2, CO2 koiu4ecTBO
COeIMHEHHU | C KOBAJICHTHOM MOJISAPHOMN CBA3BIO PABHO

+ 1. 1Bym

2. TpeM

3. yeTblpeM

11. Anma3y cooTBeTCTBYyeT

1. nonHast XuMu4eCcKas CBA3b

2. KOBaJICHTHAsI MOJIIpHAs XUMHUYECKasl CBS3b

+ 3. KOBaJIeHTHAs HEMOJIAPHAsI XUMUYECKas CBS3b

12. IlyTtem coenuHeHusi aToMOB nox HoMepoM 1 u 8 oOpa3yercsi BelecTBoO C
XHMHUYECKOH CBA3BI0

1. KOBaJIEHTHOM HEMOJISIPHON

2. METAJUTNYECKOU

3. MOHHOH

+ 4. KOBaJIEHTHOM MOJIAPHOU

13. B psiny xumudeckux 3jieMmeHTOB Li—-Be—-B—C merannuyeckue cBoiicTBa:

1. UBMEHSIOTCS IEPUOIUYECKHU

2. HE MEHSIOTCA



+ 3. ocrabGeBaroT

4. yCUNMBAKOTCS

14. Cpenn BemectB, ykazannbix B psaay NH3, O2, HCl, SO2 konuvecTBo
COCIUHEHU M C KOBAJICHTHOH MOJIAPHOU CBA3bI0 PABHO

1. yeTblpem

2. IByM

+ 3. TpeMm

15. CBsa3b, o0OpazoBaHHas 32 c4eT 00001IECTBICHUN BAJECHTHBIX JJIEKTPOHOB,
Ha3bIBaeTcs

+ 1. KOBaJIeHTHOM

2. METATNYECKON

3. HIOHHOU

IIpakTuyeckass padoTa: penieHUE MNPAKTUYECKUX 3a/laHUil Ha COCTAaBJICHUE
AMeKTpOHHO-Tpadryeckux Gopmyin smemeHToB 1—4 mepuogos. Pemenue 3amanmii
Ha UCIIOJIb30BAHUE XWMHUYECKOM CHMBOJIMKM W Ha3BaHUW COEAUHEHUU 0
HOMEHKJIATYPE MEKIYHAPOJHOIO COK3a TEOPETUYECKOW U MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHWHM IS COCTABJICHUS XUMHUYECKHX (DOPMYJT ABYXaTOMHBIX
COEIMHEHUN (OKCHUIIOB, CYIb(HUIOB, TUIPUAOB U T.M.) U JIPYIrUX HEOPraHUYECKUX
COCMHEHUM OTJEIbHBIX KJIACCOB.

IIpakTuyeckas padora
Cocrasyienue GopMyll U HOMEHKJIATypa HEOPraHUYECKUX COSTMHEHUMN
eab padoTsbl
Hayuutbcs cocTaBisTh 31€KTpOHHO-Tpaduueckre GopMysbl dJIEMEHTOB MEPBBIX
YETHIPEX MEPUOJIOB, UCIOJIb30BATh XUMUUYECKYIO CUMBOJIMKY U HOMEHKJIATYpY s
cocTaBlieHUs (POPMYII HEOPTaHUYECKUX COCTUHEHUH.
Teopernueckne OCHOBBI
JuiekTpoHHO-Tpaduyeckass ¢opmyja — 3TO CXEMATHYECKOE H300paKeHUE
pacmpeneneHus HIEKTPOHOB IO OPOUTAIISIM aTOMa WJIA HOHA.
OcCHOBHBIE ITPaBUJIa COCTABJICHUS:
e DJIEKTPOHBI 3aMOJHSIOT OpPOUTATM COIJIACHO MPUHIMIY HauWMEHbIlIen
SHEPruuy;
e Ha OJHOW OpOUTATIM MOXKET HAXOAUTHCS HE OoJee ABYX HIIEKTPOHOB
(mpunnun ITaynn);
e DJIGKTPOHBI  pacMmojiaraloTcsi TakK, YTOObl MAaKCUMHU3HUPOBATH  YHUCIO
3JIEKTPOHOB C OJIMHAKOBBIM CITMHOM (TIpaBUIJIO XYH/IA).
ITopsi1oK BBINOJIHEHUS PadOThI
1. CocraBieHue 3J1eKTpPOHHO-TPpadpuueckux ¢popmy.i:
o OMNPEAENHTE YHUCIIO JIEKTPOHOB B aTOME I10 MOPSIAKOBOMY HOMEDY;
o pacmpefenuTe DJJEKTPOHbI MO DHEPreTUYEeCKUM  YPOBHSIM U
MOAYPOBHSIM;
o un300pazuTe rpadUuecKu C MOMOIIBIO SYEEK U CTPEIIOK.
2. Pabdora ¢ XuMHUYeCcKOil HOMEHKJIATYP Oii:



o HW3y4YyuTe TIpaBWiIa COCTaBleHUS (OPMYT OKCHAOB, CYJIb(UIOB,
TUPUJIOB;
o HAyYUTECh ONPEIEIATh BAJICHTHOCTh 3JIEMEHTOB;
o OCBOWTe mpaBuiia cocraBieHus HazBanui mo [UPAC.
3. IlpakTuyeckue 3aJaHus:
3aganue 1. CocraBbTe 3yeKTpoHHO-Tpaduueckyro dhopmyny atoma xiopa (Cl).
Pemenne:
o Ilopsankoseiii HOMep: 17
« DnextponHas Gopmyna: 1s?2s22p®3s23p°
o DJEeKTpOHHO-TpaduyecKas:

3ypoBenb: 1| 1| 1

3s 3p
2yposens: 1| 1] 1

2s 2p
lypoBens: 1]

1s

3aganue 2. CocraBbre hopmyny okcuaa kanbius (CaO). Pemenue.
o Banenrnocts xanbuus: 11
« BanentHocTh kucnopona: Il
o ®opmymna: CaO
3aganue 3. HazoBute coenuaenue Fe,0;. Pemenune. Oxcup xenesa (I11).
KoHTposbHBIE BONIPOCHI
1. Yro Takoe snekTpoHHO-Tpaduueckas Gpopmymna?
2. Kaxkwne mpaBuia He0OX0AMMO COOJIIOIATh MPU COCTABJICHUH (opMyIT?
3. Kaxk onpenenuTs BaJICHTHOCTD dJeMeHTa?
4. Ha3oBuTe OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCAUHEHUN U X (DOPMYJIBI.
5. B uém ormmune HomeHnknarypel [UPAC oT TpuBHaJIbHBIX Ha3BAaHUN?
TpedoBaHust K 0TYETY
B omuéme oonscnot 6vimo:
e 1I€J1b pa0OTHI;
 BBINIOJIHCHHBIE 33JIaHUS C TIOAPOOHBIMH PEIICHUSIMU;
e OTBETHI HA KOHTPOJIbHBIE BOITPOCHI;
e BBIBOJBI 11O paboTe.

IIpakTuyeckas padora Ne 1 ¢ pemiennem
Tema: Pemenue nNpakTUYECKUX 3aJaHUM HAa COCTABJICHUE DJIEKTPOHHO-
rpapudeckux Gopmyn 31eMeHTOB 1-4 nepruo1oB.
Heap padorpi: 0TpaboTaTh HABBIKK 3aIOJHEHUSI JIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB JJII YMEHHS YCTAHABJIMBATH CBS3b MEXIY CTPOCHHEM aromMa u
CBOWCTBAMMU BJIEMEHTOB
OoOopynoBanmue:
1. YueOuuk
2. Terpanp
3. Pyuka



4. Ilepuoguueckas cucrema XuMudeckux 3semenToB J[.1. MeHneneena

5. bnaHk ¢ 3amaHusIMHA

OcHOBHbBIE TEOpEeTHYECKHE MOJT0KEHUS

BcnnoMHUM, YTO MBI 3Ha€M O CTPOEHHUM IJIEKTPOHHOM 000J104KHN aTOMA

I. DnexkTpoHBl € OJM3KUMH 3HAYEHUSIMU DHEPrud O00pa3yloT SIECKTPOHHBIC
(3HEpreTuyecKue) ypoBHH

2.Yucmo SIEKTPOHHBIX YPOBHEM = HOMEPY NEPHOJAA, B KOTOPOM HaXOIUTCA
XUMHUYECKUN DJIEMEHT

3.EMKOCTh 3JIEKTPOHHBIX YPOBHEW pazinuHa. MakCHUMallbHO BO3MOYKHOE YKCIIO
AIEKTPOHOB KAXKJO0T0 YPOBHS BbIUMCIsieTcs 10 hopMysie 2n2

Hlopaook 3anonnenus 31eKmMpPOHHO20 YPOBHA AMOMOE MAIbIX NEPUOO0E.

Umoobl cocmaeumsv cxemvl CHPOCHUA INEKMPOHHBLIX 0007104€K amomos
ciedyem pyKo8oOCMEO8AMbCA C1EOYIOUUM ATI2OPUMMOM:

a) OMpeneTuTh O0IIee YUCIIO STIEKTPOHOB Ha 000JIOUKE TI0 MOPSIKOBOMY HOMEDPY:
0) onpenenuTh YICIIO YPHEPTETHUECKUX YPOBHEH 110 HOMEPY MEePHUO/Ia;

B) ONpPEACIUTh YHUCIO OJJICKTPOHOB Ha KaXJIOM DSHEPreTHUYECKOM YPOBHE,
(monB3ysch hopmymoit 2n2).

Ha ocHOBaHMH BBIIIEU3TI0KEHHOTO COCTABHUM CXEMbl CTPOCHUS 3JEKTPOHHBIX
000104eK aTOMOB MaJibiX repruoaoB. Padoraem ¢ [ICXD JI. . Menneneena.

ATOM BOJOPOAA WMEET TMOPAIKOBBIM HOMEp 1, clleIOBaTeNbHO, MUMEET OJWH
3JIEKTPOH. ATOM HaxoauTcs B 1 1iepuojie, CileAOBaTEIbHO, B aTOME OJHWH

BHGpI‘eTI/I‘leCKI/Iﬁ YPOBCHb. Cxema pacipcaciiCHUA SJICKTPOHOB I10
OHCPIreTUYCCKHUM YPOBHAM:
+1)1

3anucvigaem  3apad  AMOMHO20  A0pa,  3amemM  CHMAGUM  CKOOKY,
CUMBOIUUPYIOWYIO IIEKMPOHHDBLIL YPOBEHb, PAOOM CO CKOOKOU 6HU3Y CHpaAsa
nuuem Yucio 31eKmpoH08, HAX00AWUXCA HA OAHHOM YPOGHE.

Pacnipenenenue 3JEKTPOHOB MO SHEPreTUYECKHM YPOBHSM MOXKHO 3alucarh
UHaye:

+1H, 1e-

ATOM rejiusi UMEET MOPSAAKOBBIA HOMEDP 2, CIEAOBATEIbHO, UMEET 2 3JIEKTPOHA.
AToM HaxoauTcs B 1 mepuoje, ciaeaoBaTEIbHO, B aTOME OJWH SHEPreTUYECKUI
ypoBeHb. CxeMa pacnpeieleHus JIEKTPOHOB M0 SHEPTE€TUYECKUM YPOBHSIM

+2 )2 unu +2He, 2e-

ATOM JIMTHA MMEET MOPAAKOBBIA HOMED 3, CIIEIOBATEIBHO, UMEET 3 BJIEKTPOHA.
Tpu 37eKTpOHA HE MOTYT MOMECTUTHCSA HA TIEPBOM SHEPIE€TUYECKOM YpPOBHE, T. K.
€ro MakcuMasbHasi eMKOCTh paBHa 2e- ( corimacHo Gopmyie 2n2). CreoBarenbHoO,
TPETUI 3JEKTPOH C(HOPMHUPYET BTOPOM SHEPreTUUECKHI cloi. DTOT ciioil Oyxaer
UMETh OOJBIIMM paguyc, YeM MEpBbIA. DTO NEHCTBUTEILHO OTBEYAET MOJIOKEHUIO
mtus B [ICXO:

aTOM HaxOJUTCS BO 2 MEpPUOJIE, CIENOBATEIbHO, B aTOME JBa IHEPreTHUYECKUX
ypoBHs. Cxema

pacnpeneneHus AIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM:

+3 wmu +3Li, 2e-, le-

3aganmue:



3aganme 1. 3anmoaHUTE HEOOCTAIOIIHE SJIEMEHTHI TaOJIMIIBI,

CTPOCHH aTOMOB 3JICMCHTOB BTOPOI'O IICpUOaa:

I/I306paSI/IB CXCMEI

Homep KonunuectBo CumBon Oomee Pacnpenenenue
nepuofa | SHEPreTUYECKUX | AJIEMEHTA, €ro | KOJIMYECTBO | JJIEKTPOHOB IO
YPOBHEHU = NOPSIKOBBIM | 3JIEKTPOHOB | SHEPreTUYECKUM
HOMEpY HOMED YPOBHSAM
nepuoaa
2
2 3Li 3
Li+3)2)1
4Be +4 Be +4)2)2
4
?
oB 5 ?
?
6C 6 ?
?
7N 7 ?
?
80 8 ?
?
9F 9 ?




+10Ne, 2e-

10Ne 10
Ne +10)2 )8
Kpurepun:
3a KaXIblii BEpPHO 3aloJIHEHHOE 3ajaHue — 1 Oawt. MakcumanbHOE KOJI-BO
oayuios -10

Orenka «5» - 9-10 6

Ouenka «4» - 7-8 0

Ornenka «3» - 5-6 6

OreHka «2» - MeHee 5 0aIoB

KoHTposbHbIe BONPOCHI:
1. Pacnipenenute mo sHepreTuyeckuM ypoBHsM a)13; 6)18; B) 11; 1) 9 anexkTpoHOB

Omnpenenute, B KAKOM MEPUOJIE HAXOIATCS ATOMBI

2. Omnpenennure XWUMHYECKUH D3JIEMEHT, MMCEIOLIMM CIEAYIOLIEE pPACIpPENCIICHAE
3JICKTPOHOB:2e-, 8e-, 3e-

3. B kakoM mepuoje HaxOAATCS aTOMbl, UMEIOIINE CIEAYIOLIEE PACIPEICIICHHUE
3JICKTPOHOB I10 YHEPreTUYEeCKUM YPOBHAM: a) 2,2;0)2,4;8)2,8,1;1)2,8,8,2

4. Onpenennre XUMHYECKUWA DJIEMEHT, UMEIOIIMN CIEIYIOUIEE PACIpPEICIICHHUE
AJIEKTPOHOB:

a)2,4;06)2,8;8)2,8,3;1)2,8,8, 1

5. Omnpenenute 53JIEMEHT MO CIEAYIOIIMM TNpU3HAKaM: a) 2 D3JIEKTPOHHBIE
000JIOUKM, Ha TMOCIeAHEeW 3 3JeKTpoHa; O) JBE 3JEKTPOHHBIE OO0OJOYKH, Ha
nocjuenHed — 6 3JIEKTPOHOB; B) TPHU JJIEKTPOHHBIE OOOJOYKH, HA TMOCIETHEH 5
AJIEKTPOHOB

9TajI0H OTBETOB:

1.Ecmn 5TO aroMm, cleloBaTelbHO YHCIO JJICKTPOHOB = YHUCIAY IPOTOHOB =
MOPSITKOBOMY HOMEDY.

OtkpeiBaeM [ICXD u mo HOMepy 2JIeMEHTa HaxOJWM TEPUOJl, B KOTOPOM OH
pacroaraercs. A 3aTeM pacupesieM dJIEKTPOHBI 10 SHEPTETUICCKUM YPOBHSIM.

a) +13mmm 13Al, 2e-, 8e-, 3e-, 3 mepuon

0) +18umu +18Ar, 2e-, 8e-, 8e - 3 nepuon

B) +11wmu 11Na, 2e-, 8e-, 1€ - 3 mepuon

r) +9umu 9F, 2e-, 7e - 2 nepuon

2.AToM uMeer 3 DdJEKTpOHHBIC OO0O0JOYKH, ciemoBarenbHO Haxomutcs B III
nepuoze. IlopsakoBelii HOMEpP MOXKHO OIPEACIUTh, BBIYUCIUB O00IIEe YHCIIO0
AJIEKTPOHOB (OHO PaBHO CyMME 3JICKTPOHOB Ha dHEPreTHUecKuX ypoBH:IX). Cymma
351eKTpoHOB =13, 310 amomunuii Al




3.a) nBe 000J0UYKH - BO BTOPOM; 0) JBE 000JOUYKU — BO BTOPOM; B) 3 00OJIOYKH — B
TPETHEM; T') YETHIPE OOOJIOUKU — B YETBEPTOM

4.CyMMHpyeM Bce 3JIEKTPOHBI, HaXOAIIMECS Ha SHEPreTHYEeCKUX ypoBHAX. Uucio
AJIEKTPOHOB = MOPSAAKOBOMY HOMEPY aToMa
a)6e-—6C0)10e-—10NeB)13e-— 13Al1)19¢-— 19K

5.a) 2 obomoukn — cxema: X e- , 3e- — [X € - - 93TO 2 37eKTpoHa (Ha MEPBOM
000J109Ke MaKCHUMAaJbHO 2e- ) | — BOCCTaHOBJIEHHAs cxema: 2e - , 3e- — oliee
YUCJIO AJIEKTPOHOB PaBHO 5 — MOPSAKOBBIA HOMEP

anemMeHTa 5 —310 0op SB.

0) 2 obomouku — cxema: X e- , 6e- — [X e - - 370 2 3eKTpoHa (HA MEpPBOU
000104uKe MakCUMalbHO 2€-) | — BOCCTaHOBJICHHAas cxema: 2e - , 6e- — ooOiiee
YHCIIO 3JIEKTPOHOB PABHO § — MOPSAKOBBIA HOMEp 3JIEMEHTa 8 — 3TO KUCJIO0P O
80

B) 3 obonouku — cxema: Xe-,Ye-,5e-— [Xe - - 370 2 3neKTpoHa (Ha MEpBOil
000/104K€E€ MaKCUMAaJIbHO - 2€ - |

Ha BTOpOM 000JIOUKE MaKCUMaldbHO - 8¢ -, T. K. 00€ OHM 3arlojHEHbI| —
BOCCTAaHOBJICHHAs cxema: 2e-, 8e-, Se- — o0I1ee YnciIo 3IEKTPOHOB paBHO 15 —
MOPSIAKOBBIN HOMEP 3yieMeHTa 15 — 310 docdop 15P

Tema 1.2. Ilepuoanuyecknii 3axoH u tadauna /JI.U. MenaeneeBa

dopmMa TeKylIero KOHTPOJISA: TECTUPOBAHUE, ITPaKTUYECKas paboTa

Kon xourposnupyemoii komnerenuuu: OK 01, OK 02

TecroBoe 3aganue:

1. Yem ompenesasieTcsi MeCTO XMMHYECKOro 3JIEeMEHTAa B IEePUOIUYECKOI
cucreme?

1) KoMMYeCTBOM 3JIEKTPOHOB HA BHEILIHEM YHEPreTUUYECKOM YPOBHE aTromMa

2) KOIMYECTBOM HEUTPOHOB B SIIpE aToMa

+ 3) 3apsoM sjipa aToma

4) maccoit aToma.

2. JIns 3j1eMeHTOB IJIABHBIX MOATPYNI YHMCJI0 3JIEKTPOHOB BO BHEIIHEM CJI0€
PaBHO:

1) uucy HEUTPOHOB

2) HoMepy neprojia

3) 3apsiny siapa aToMa

+ 4) HOMepy IrpyIIIbI

3. Kakoe 4HCJ10 3JIEKTPOHOB COJAEPKUTCH B aTOMeE a30Ta:

1)5

2) 2

3)7

+4) 14

4. B atome HaTpusi pacnpejejieHHe 3JIEKTPOHOB IO JJIEKTPOHHBIM CJIOSIM
COOTBETCTBYET PSIAY YHCEJI:

1) 2; 6; 3

2)2;8;2;1

3)1;8;2



+4)2;8;1

5. B kakom psiagy XuUMHYeCKHe 3JIEMEHTBbI PacloJoKeHbl B MNOpPSAIKe
BO3PACTAHUSA UX ATOMHBIX PAINyCOB?

1)N,B,C

+2)N, P, As

3) Na, Mg, K

4)B, Si,N

6. B kakom psiagy XuMHYeCKHE 3JJIEMEHTHI B MOPSAKe OCJIA0JeHUs HX
HEMeTAVINYeCKHUX CBOHCTB?

1) Be—m B—C

2)Ga— Al—> B

3) S—>Cl— Ar

+4)Cl - Br— |

7. B paay okcugoB Na2OQ — MgO — SO2 cBoiicTBa H3MEHSIOTCS OT:
1) KUCIOTHBIX K aM(pOTEPHBIM

2) am(pOTEepHBIX K OCHOBHBIM

+ 3) OCHOBHBIX K KUCJIOTHBIM

4) KUCIIOTHBIX K OCHOBHBIM

8. Beicmuii okeua coctaBa 3203 o0pa3yroT Bce 3JIeMEHThI:
1) VA rpynnsl

+ 2) IIIA rpynmsl

3) IV nepuona

4) Il mepuona

9. 3apsax AaApa aTOMa paBeH YUCIY:

+ 1) npoToHOB

2) 3JIEKTPOHOB BO BHEILIHEM 3JIEKTPOHHOM CJIO€

3) HEUTPOHOB

4) sHepreTUYeCcKuX ypoBHEH

10. Yucj10 npOTOHOB B aTOME PaBHO:

+ 1) uncy 31eKTPOHOB

2) OTHOCUTEILHON aTOMHON Macce

3) uncay HEMTPOHOB

4) 4nciy 3aroJHEHHBIX AIEKTPOHHBIX CI0EB

11. B atome ¢ochopa unci10 3J1eKTPOHHBIX CJ10€B PABHO:
1) 5

2) 2

+3)3

4)4

12. Cxema pacnpenesieHHsi 3JIEKTPOHOB IO 3JEKTPOHHBIM cJjiosiM 2; 8; 7;
COOTBETCTBYET aTOMY:

+ 1) xsopa

2) dropa

3) xkuciopoaa

4) cepnl



13. B kakoM psigy XUMHYECKHE 3JJIEMEHTbl PACHOJO0KEHbI B MOPSAKe
YMeEHbIIEHNsI UX ATOMHBIX PAJINyCOB?

1)B,N,P

2) O, S, Se

+3)Br,Cl,F

4)CI, S, P

14. U3MeHeHMe CBOMCTB OT METAVIMYECKUX K HEMETAIINYECKHAM MPOUCXOAUT
B pAYy:

1) Mg— Al — Si

2)C—->B—Li

3) Ba— Mg — Ca

+4)P — Si— Al

15. B psaany ruapokcuaos Al(OH)s — Mg(OH): — NaOH csoiicTBa
THIPOKCH/I0B U3MEHSIOTCH OT:

1) OCHOBHBIX K KUCJIOTHBIM

2) am(pOTEPHBIX K KUCITOTHBIM

3) KUCIOTHBIX K aM(pOTEPHBIX

+ 4) am(pOoTepHBIX K OCHOBHBIM

16. DuemenT o0pa3yer Jerydyee BogopoaHoe coennHenne RH . ®@opmyaa ero
BbICILIET 0 OKCU/IA:

1) RO2

2) R205

3) RO3

+4) R207

IIpakTnyeckass padora: pelIeHUE MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX
3QIaHUI  Ha XapaKTEepH3aIluI0 XHMHYCCKHX DJJEMEHTOB «Mertaimmdyeckue /
HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPUIIATEILHOCTh U CPOACTBO K JJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHUE C HX DJICKTPOHHBIM CTPOEHUEM H
MOJIO)KEHUEM B IEPUOJUYECKOM CHUCTEME XHUMHUYeckux a3nemenroB ..
Menpgeneenay.

Heab padorbl: oTpadoTaTh MNOHATHS DJICKTPOOTPULATEIBHOCTE U
CPOJZICTBO K 3JIEKTPOHY XMMHUUYECKHUX 3JIEMEHTOB, YMEHHUE JAABATh XaPAKTEPUCTHUKY
DJIEMEHTOB [0  METAUIMYECKHM,  HEMETaUIMYECKHMM  CBOMCTBaM,  IIO
3JIEKTPOOTPULIATELHOCTH M CPOACTBY K DJJEKTPOHY B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B MEPUOIUYECKON CUCTEME XUMUYECKHUX
anemenToB J[.1. MenneneeBay.

OoOopynosanue:

1.YueOuuk

2. Terpaab

3.Pyuka

4 ITepuoauueckas cucremMa XuMudeckux asementoB /.M. Menneneena
5.bnaHk ¢ 3agaHuIMH

OcHOBHbBIE TEOpEeTHYECKHE MOJT0KEHUS



B 1869 roay JI. 1. MenaeneeB Ha OCHOBE JJAHHBIX HAKOIUICHHBIX O XMMUYECKHUX
aJeMeHTax c(hOpMYyJIMpPOBATl CBOM MEpUOAUYECKHUI 3akoH. Torjga oH 3By4al Tak:
«Ceoticmea npocmuix mes, a makyice Qopmvl U C80UCMBA COCOUHEHUL ITIeMEHMO8
HAX00AMC 8 NepPUOOUYECcKOU 3A8UCUMOCU OM  GETUYUHbI AMOMHBIX MACC
anemenmosy. Ouenb nonro ¢usmdeckuii cmuica 3akoHa J[. 1. MenpaeneeBa ObLl
HETOHSITEH.

Bcé BcTano Ha cBOM MecTa 1mociie OTKPhITUSA B XX BEKE CTPOCHUS aTOMa.
CoBpeMeHHast (hOpMYJIHPOBKA MEPHOANYECKOro 3aKkoHa: «CBOHCTBAa MPOCTHIX
BEIIECTB, Takke (OpPMbI M CBOWCTBA COEIMHEHUN HIIEMEHTOB HAXOIATCS B
NEePUOANYECKON 3aBUCUMOCTH OT BEJIMYUHBI 3apsjia sipa aToMay.

3apsan  sapa  aroMa paBeH YHUCIY TPOTOHOB B siape. Yuciao NpOTOHOB
YPaBHOBEILIMBAETCS UYMCIOM OJJICKTPOHOB B arome. TakuM oOpa3oM, arom
AJIEKTPOHEUTPAJICH.

3apsax siapa atoma B Ilepuoanmueckoil Tabiauue — 3TO MOPAAKOBBIN HOMep
3JIEeMEHTA.

Homep mepuona moxasblBacT 4YMCJIO0 JHEPreTHYECKHUX YPOBHEH, Ha KOTOPBIX
BPAILAtOTCS JIEKTPOHBI.

Homep rpynmsbl Moka3plBaeT YHMCJI0 BAJEHTHBIX 3JEKTPOHOB. J[Ji1 3IeMEHTOB
IVIABHBIX MOATPYII YHCIO BAJECHTHBIX JIEKTPOHOB PABHO YHUCIY AJIEKTPOHOB HA
BHEIIHEM SHEPreTUYecKoM ypoBHE. VIMEHHO Baj€HTHBIE JIEKTPOHBI OTBEYAIOT 32
00pa30BaHNE XUMHUUYECKUX CBSI3€H IJIEMEHTA.

XVMMHMYECKUE DJIEMEHTHl 8 TpYNIIbl — HWHEPTHBIE Ta3bl MMEIOT HA BHEIIHEH
AJIEKTPOHHOM  00oJiouke & d2JeKTpoHOB. Takasi dJIEKTpOHHAas  000JOYKa
SHEPreTUYECKH BBINOJHA. Bce aromel cTpemsTCs 3alOjJHUTh CBOK BHEIIHIOKO
AJIEKTPOHHYIO 000JIOUKY 70 8 3JIEKTPOHOB.

Kakue ke xapakrepucTuku aroma MeHsilorcsa B Ilepuoguueckoi cucreme
nepuoau4ecKn’?

- [ToBTOpsieTCS CTpOEHUE BHEITHETO 3JIEKTPOHHOTO YPOBHS.

- Ilepuognuecku MeHsieTcss paauyc atoMa. B rpymme paguyc yBeJIHMYHUBAETCH C
YBEJIMYEHUEM HOMEpa MEPUOJA, TaK KaK YBEJIMYMBAETCS YUCIIO SHEPreTUYECKHUX
ypoBHeWl. B mepuoae cieBa HanpaBo OyJeT MPOMCXOAUTh POCT aTOMHOTO SApa,
HO IIPUTSDKEHUE K AApy OyaeT OoJblIe U MO3TOMY painyCc aToMa YMEHbIIAETCS.

- Kaxnplii aToM CTpPEMUTCS 3aBEPLINTH MOCIEAHUNA YHEPreTUUYECKUM YPOBEHb. Y
3JEMEHTOB | Irpynmnel Ha nociaenHeM cioe 1 anekTpoH. [loaTtoMy um Jserde ero
oTnarb. A 3yieMeHTaM 7/ TpyHmbl JIETYE NPUTSIHYTH | HETOCTAONIMM 10 OKTETa
3NEKTpPOH. B rpynme crnocoOHOCTh OTHaBaTh AJIEKTPOHBI OYIET YBEJIWYMBATHCS
CBEpXY BHHU3, TAK Ka YBEIMYMBACTCS PAJANYC aTOMA U NPUTSHKEHUE K SAPY MEHBLIE.
B mnepuone cneBa HampaBO CIOCOOHOCTh OTAABAaTh 3JIEKTPOHBI YMEHBLIAETCH,
IIOTOMY YTO YMEHBILIAECTCS PanyC aToMa.

- Yem Jierde 3J€MEHT OTAAET AJIEKTPOHBI C BHEIIHErO YPOBHS, T€M OOJBIIMMHU
METAJNIMYECKUMH CBOMCTBAaMU OH OO0JaJaeT, a ero OKCUIAbl U THAPOKCUIBI
001a1at0T OOJBIIMMHU OCHOBHBIMHU CBOMCTBaMH. 3HAUMUT, METAIIMUYECKUE CBOMCTBA
B IpyNIax yBEJIWYMBAKOTCS CBEPXY BHU3, a B Iepuojax — crpasBa HaieBo. C
HEMETANTMYECKUMH CBOMCTBAMH BCE HAOOOPOT.



Onucanue 3jieMeHTA MarHMsi, acTaTa, XJopa
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Puc. 1. [Tomoxxenue Mmaraus B Ta0IULIE

Na 0 i~ S ar

B rpynmie maruuii coceacTByeT ¢ OepuiieM U KaiabieMm (puc. 1). Marnauii crout
HUKe, 4eM Oepusuiuii, HO BbIIIE KajblMsd B Trpymme. Y MarHus OoJblie
METAUNIMYECKUE CBOMCTBA, 4YeM Yy Oepuiuius, HO MEHbIIE 4YeM Y KaJlbLMsl.
OCHOBHBIE CBOMCTBA €r0 OKCUJOB M T'HJIPOKCHJIOB U3MEHSIOTCS Takxke. B nmepuozne
HATpUW CTOUT JieBee, a aJIOMUHUN mpaBee MarHus. Harpuit OynmeT mposiBIsTH
0oJbIlIe METANIMYECKHE CBOMCTBA, YEM MarHuid, a MarHuil Oosblie, dec
amoMuHui. TakuM 00pa3oM, MOKHO CPABHUTD JIFO00M 3JIEMEHT € COCEISIMU €ro 110
TPYIIIE U IEPUOAY.

Kucioraele ¥ HEMETAUIMYECKHE CBOMCTBA HW3MEHSIOTCS MPOTHUBOIOJIOXKHO
OCHOBHBIM U METAJUIMYECKAM CBONCTBAM.

CreneHb OKHMCJICHUS

B nmnpouecce oTnaum wiM NPUCOETUHEHHUS] HJIEKTPOHOB aTOM IpUOOpeTaer
YCJIOBHBI 3apsi. DTOT YCJIOBHBIN 3apsij HA3bIBAETCS CTEIIEHbIO OKUCIICHHUS.

- ITpocThle BeniecTBa 001a4a0T CTETICHBIO OKUCIICHUS PAaBHOW HYJIIO.

- OJEeMEHTBl MOTyT TPOSIBIATh MAKCHMAJbHYK CTENEHb OKHCICHHUS H
MHUHUMAJIBHYI0. MaKCHUMAJBHYI CTEIEHb OKHUCJIECHUS JJIEMEHT IPOSBISIET
TOT1a, KOTJa OTAaeT BCE CBOM BAJICHTHBIC AJIEKTPOHBI C BHEIIHETO AJIEKTPOHHOTO
ypoBHA. ECnIM 4MCIO BaJEHTHBIX DJIEKTPOHOB PABHO HOMEPY TIPYIIBI, TO U

MaKCUMaJlbHasA CTCIICHDb OKHCJICHUA paBHAa HOMCPY I'PVYIIIIbI.
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Puc. 2. Ilomo)xeHne MBIIbIKA B TAOJIHUIIE

MuHMMAJIBbHYIO CTEIIEHb OKUCIIEHUS 3JEMEHT OyIeT MposBIATH TOrJa, KOrjaa OoH
NMPUMET BCE BO3MOXHBIE 3JIEKTPOHBI [UISl 3aBEPLUEHUS DJEKTPOHHOIO CIIOS.
Paccmorpum Ha npumepe snementa Ne 33 3HaueHUs CTENEHEN OKHUCIEHHUS. JTO
MBITIIBSIK As. OH HaxoauTCs B MTOW TiaBHOM moarpymie (puc. 2). Ha mocnennem



AJIEKTPOHHOM YpPOBHE Y HEro MTh AJEKTPOHOB. 3HAUUT, OT/AaBasi WX, OH Oyner
MMETh CTENEHb OKUcIeHUs +5. J[o 3aBeplIeHHs JIEKTPOHHOIO CIIOSl aTOMy AS He
xBaTaeT 3 snekrpoHa. [Iputsarusas ux, oH OyJeT UMETh CTETIEHb OKUCIICHUS -3.

Honoxcenue 3nemenmoe memanioe u Hememannoe 6 Ilepuoouueckoit cucmeme
/I. H. Menoeneesa.
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Puc. 3. INonoxxeHne MeTaIoB U HEMETAIUIOB B TaOJIHIIE

B nooounvix noarpynnax HaxomsiTCs BCE Mmemannwl. ECIIM MBICICEHHO MPOBECTU
ouazonanp om 60pa K acmamy, TO @bluie YTON AUATOHAIM B IJIaBHBIX MOATPYIIIAX
OynyT BCE HeMemaibl, a HUIHce YTON TUATOHATIH - BCE Memainwl (puc. 3).
Ucnonb3ys [leprnoanyeckyo CUCTEMY, MOKHO OY€Hb MHOTO CKa3aTh 00 DJIEMEHTE.
MOXHO CpaBHUTH €ro C JIPYTUMH JIEMEHTAMHU, ONPEACIIUTh CTPOCHHUE €r0 aToMa,
AIIEKTPOHHOUM 000JIOUKH aToMa.

Onucanue 31eMeHTa XJiopa

XapakTepucTHKA XJIOPa IO ero MmoJoKeHu B nepuoaudeckoii cucreme /1. H.
Menneg_egna.
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Puc. 4. Tlonoxenune xmopa B Ta0IHIIC

i?Cl 3HayeHue TMOPSAKOBOrO HOoMepa 17 TMOKa3pIBa€T YHUCIO MPOTOHOB 17 m
a7eKTpoHOB17 B atrome (puc. 4). AToMHast Macca 35 MOMOXET BBIYMCIUTH YUCIIO
HeUTpoHOB (35-17 = 18). XJjop HaXoauUTCAd B TPEThEM MEPUOAE, 3HAYUT YHUCIIO
SHEPreTUYECKUX YPOBHEW B aroMe paBHO 3. Ctout B 7-A TpyIie, OTHOCUTCS K p-
snemMeHTaM. JTo HemeTawl. CpaBHMBAaEeM XJIOP C €ro COCEIsAMH MO TpyHIe U 1o
nepuoay. Hemeramnnueckue cBoilcTBa XJjiopa OOJbIIE YEM Y Cepbl, HO MEHBIIIE,



YeM y aprosa. XJiop 00JiajaeT MEHbIIIMMHU HEMETAUNIMYECKUMH CBOMCTBAMU, YEM
dbTop u OonpliMH, 4yeM OpoM. Pacnpenenum 3JEKTPOHBI MO SHEPreTUYECKUM
YPOBHSM M HaMMIIIEM 3JIEKTPOHHYIO hopmymy. OO1iee pacnpeesaeHue JIeKTPOHOB
OyaeT UMeTh Takou BuA (CM. puc. 5):
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Puc. 5. Pacnpenenenue 3nekTpoHOB aTOMa XJIOpa 10 SJHEPreTUYECKUM YPOBHIM

OmnpenernseM BBICIIYIO U HU3LIYIO CTENEHb OKUCICHUA XJIopa. Briciias cremneHb
OKHCIICHUS paBHA +7, TaK Kak OH MOXKET OTJaTh C MOCIEIHETO dJICKTPOHHOT'O CIIOsI
7 snexTpoHOB. Hu3mmas cremneHb OKUCIEHUs paBHA -1, MOTOMY YTO XJIOpPY [0
3aBepiieHus HeoOoxonuM 1 snektpoH. Popmyrna Beicmiero okcuga Cl07
(KUCIOTHBIN okcu), BogopoaHoro coenunenus HCL.

ID1an XapaKTepUCTUKNA XMMHYECKOT'0 DIICMEHTA
1. CumBOII B7I€MEHTA.

2. IlopssIKOBBIN HOMED IJIEMEHTA.

3. 3HaueHHEe OTHOCUTEIILHOM aTOMHOM MacChl 3JICMEHTA.
4. Yucno npoTOHOB, JIEKTPOHOB, HEUTPOHOB.

5. Homep nepuona.
6
7
8

. Homep u Tum rpynms! (Tum syiemMeHra s-, p-, d-, f- anemen).
. Meramt wim HeMeTall.
CpaBHeHHE CBOMCTB 2JIeMEHTa (METAUIMYECKUX U HEMETAUIMYECKUX) C

COCEIHUMH 3JIEMEHTAMH 10 TIEPUOTY U TPYIIIIE.
9. Hammcatp pacmnpeeneHre 3JIeKTPOHOB MO aTOMHBIM OpPOMTANISIM — KBAHTOBYIO
IuarpaMmmy.
10. HanmucaTh 251eKTpOHHYIO (OpMYITY.
11. 3apucoBaTh pacnpeeieHIe JIEKTPOHOB MO SHEPTETUYECKUM YPOBHSIM.
12. OnpenenuTh BBICHIYIO CTENEHb OKHUCIEHUS aroMa U (OpMyJTy €ro BBICIIErO
okcuna. OnpeaenuTs XapakTep OKCcuaa (OCHOBHOM, KUCIOTHBIN, aMOTEPHBI).
13. OmnpenenuTh HU3LIYIO CTENEHb OKUCJICHUS DJJeMEHTa U (GOopMyay €ro
BOJIOPO/IHOTO COEMHEHMUS (€CIH TaKOE €CTh).

DnekTpooTpuriaTebHOCTh (D0) — 3TO CHOCOOHOCTH aToOMa MPUTITHBATH
BaJICHTHBIC DJICKTPOHBI JIPYrOro aToMa B COEAWHEHUH, KOTOpas BBIPAXKAETCS B
KOJIMYECTBEHHOM »JKBHBajieHTe. B pesynbpTaTre 00pa3yercss XuMHUYecKas CBSI3b,
0003HaYaeTCs TPEYECKOi OYKBON € (YUTAETCS KaK «XH»).

[Ipumeyanue



BaxxHo He myraTh 3JEKTPOOTPUIIATENILHOCTh CO CTENEHbIO OKucieHus. OHH
B3aMMOCBSI3aHbl, HO OO0JaJal0T CYIIECTBEHHBIMH pazauuusimMu. 290 — 3T0
XapaKTEPUCTUKA DJIEMEHTA, KOTOpas MOKa3bIBAET, HACKOJIbKO CHJIbHO BaJIEHTHBIE
AJEKTPOHBI  ynepxkuBaroTcss aroMoM. CO — mepeMeHHas  BeJIMYUHA,
MOKa3bIBAIOIIAsl  YCJIOBHBIA  3apsii aroMa B BemecTBe. MoxeT  ObITh
MOJIOKUTEIbHOU, OTPULIATEILHON WIIA PABHOM HYJIIO.

DnekTpooTpuriateabHOCTh (D0) — 3TO CHOCOOHOCTH aToOMa MPUTITUBATH
BaJICHTHBIE JJICKTPOHBI JIPYTOro aroMa B COCAMHEHWU, KOTOpas BbIpakaeTcs B
KOJIMYECTBEHHOM OJKBHUBaJieHTe. B pe3ynbrare o0pa3yercs XHMHUYECKash CBS3b,
0003HAYaAETCs TPEYECKOM OYKBON € (UUTAETCS KaK «XH»).

[Ipumeuanne

BaxxHo He mnyTarh 2JIEKTPOOTPHULIATEIBHOCTh CO CTENEeHBIO oOKucieHus. OHu
B3aMMOCBSI3aHbl, HO OO0JaJalOT CYIIECTBEHHBIMH paziauuusiMu. 290 — 3T0
XapaKTEePUCTUKA DJIEMEHTa, KOTOpas MOKa3bIBAET, HACKOJIbKO CUJILHO BaJEHTHBIE
ANEKTPOHBI  yAepxkuBatoTcsi aromoM. CO — mepeMeHHass BEJIMYUHA,
MOKAa3bIBAIOIIAasl  YCJOBHBIM  3apsj aromMa B BemiecTBe. MoxkeT  OBITh
MOJIOKUTEIbHOW, OTPULIATEILHONW WIIM PABHOW HYJIIO.

3apanusa:

JlaiiTe XapakTepUCTUKY TIO TJIaHy JFOOBIM TISTH U3 CICTYIONTUX JIEMEHTOB:

Menb, pocdop, xene3o0, a3oT, cepa, KUCIOPO, Kalluid, aproH, MOJIUOAEH, XJI0p.
OTBeT K 32/IaHUAM

XapakTepucTHKA XUMHYECKHUX 3JIeMEHTOB

1. Meanb (Cu)

- Ilonoxenne B IIC: 4 nepuon, | rpynma moGOYHON MOATPYMIIBI, MOPSAKOBBIMI
HOMEp 29

- AToMHas Macca: 63,546 a.e.M.

- DieKkTponHoe crpoenne: [Ar]3d104s?

- (du3znyeckne CBOICTBA: IUIACTUYHBIM MeETaUT 30JIOTUCTO-PO30BOTO IIBETA,
BBICOKAsl TEIIO- U 3JIEKTPONPOBOIHOCTD

- [IlpumeHenne: mpoU3BOJCTBO MPOBOAOB, CINIABOB, B AJIEKTPOTEXHUKE

2. ®ocdop (P)

- llostoskenne: 3 nepuon, V rpymnmna riaBHoU noarpynmnsl, Nel5

- Macca: 30,974 a.e.m

- Ctpoenne: [Ne]3s23p3

- CBoiicTBa: HEMETAILI, CYIIECTBYET B HECKOJIbKHUX aJNIOTPOMHBIX MOJIU(PHUKAIIUAX
(Oenblii, KpacHBIN, YEPHBIN )

- Hcnonb3oBaHue: TIPOU3BOJICTBO YIOOPEHMM, CHMYEK, B XUMHUYECKOU
POMBILIJIEHHOCTH

3. Keaeso (Fe)

- Pacnonnoxxenme: 4 nepuon, VIII rpynna noGounoi nmoarpymiibl, Ne26

- Macca aToma: 55,845 a.em

- DiieKkTponHas Konpurypauus: [Ar]3d®4s?

- XapakTepuCcTHKHU: METAILT cCepeOprcTO-0€I0ro 1[BeTa, KOBKUH, MJIaCTUYHBIN

- O0J1aCTH IPUMEHEHUsI: METALTYPrHsi, CTPOUTEIHCTBO, MAIIMHOCTPOCHUE
4. Azot (N)




- Ilosmo:xkenne B IIC: 2 nepuon, V rpynma, riaBHas MOATPYIIA, MOPSIKOBBIN
HOMED 7

- CTpoeHue aToma: 3apsn siapa +7, 7 31€KTPOHOB, 7 MPOTOHOB, 7 HEUTPOHOB

- DieKkTponHas Koudurypamus: 1s22s?2p3

- Pu3uyeckue cBoOMCTBA: Ta3 0€3 I[BETa U 3amaxa, MaJIopaCTBOPUM B BOJE

- XuMHn4yecKkne CBOMCTBA: MaJOAKTUBEH, 00pa3yeT OKCHUIbl, AMMHUAK, A30THYIO
KHCJIOTY

5. Cepa (S)

- Mecro B IIC: 3 nepuoa, VI rpynna riiaBaoi noarpymnmnsl, Nel6

- OTHOCHTeabLHAs Macca: 32,066 a.e.m

- Pacnipenesienne d1exTponos: [Ne]3s23p*

- OCco0eHHOCTH: HEMETAJUT JKEJITOTO 1[BETA, CYIIECTBYET B Pa3HBIX AJIJIOTPOIHBIX
dopmax

- IlpakTnyeckoe NpUMeHEHHe: IPOU3BOJCTBO CEPHOM KHCIOTHI, PE3UHBI,
yao00peHui

6. Kuciopoa (O)

- ITonoxenune B IIC: 2 nepuon, VI rpynna, rmaBHas noarpynma, Ne§

- ATOMHOe cTpoeHHe: 3apsan saapa +8, 8 JIEeKTPOHOB, 8 MPOTOHOB, 8 HEUTPOHOB

- DJIeKTpOHHOE cTpoenue: 1s22s22p*

- du3nyecKkHe XapaKTepUCTUKU: ra3 0e3 1[BeTa, BKyca U 3araxa, HoJIepKUBACT
ropeHue

- CBOMCTBA: CUJIbHBIN OKUCIIHUTE, 00pa3yeT OKCHJIbI

7. Kanmii (K)

- Pacnosno:kenme B I1C: 4 nepuon, I rpynma rmasaoun noarpynmst, Nel9

- Moasipaas macca: 39,098 a.e.m

- Kondurypauus: [Ar]4s?

- XapaKTepuCTHKHU BelllecTBA: IIEJOYHON MeTall cepedprucTo-0esoro seTa

- Cdepbl  HMCHONB30BAHUA:  TMPOU3BOJACTBO  yIOOpEHHH,  IIEIOYHBIX
AKKyMYJIITOPOB, B MEIUIIUHE

8. AproH (Ar)

- Pacnonnoxkenme B IIC: 3 nepuon, VIII rpynna, rmaBHas noarpynna, Nel8

- CocTaB aroma: 3apsn +18, 18 snekTpoHoB, 18 mpoToHoB, 22 HEUTpOHA

- Konurypamusi: 1s22s22p®3s23p®

- Oco0eHHOCTH: UHEPTHBIN ra3, He 00pa3yeT COeTMHEHUM

- [lpyMeHenue: B IaMIax HaKaJMBAHMS, JIs1 CO3aHUS] UHEPTHOM Cpebl

9. Moamoaen (Mo)

- Mecro B IIC: 5 nepuog, VI rpynna nobounas noarpymma, Ne42

- CTpykrypa aroma: 3apsn +42, 42 snektpona, 42 npotoHa, 54 HEeUTpoHa

- Pacnpenenenne 3j1ekTponos: [Kr]4d°5s?

- XapakTepucTHKM: TBEPBIM METANII cCepeOpUCTO-0€I0r0 BETa

- Ucnosib30BaHue: IPOM3BOJICTBO CTAJIEM, KaTaau3aTop

10. Xaop (Cl)

- [Tosuus B IIC: 3 nepuoa, VII rpymnma, rmaBHas noarpymnmna, Nel7

- SInpo aroma: 3apsn +17, 17 sanektponos, 17 npoTtoHoB, 18 HEUTPOHOB



- DaexTponnas gopmyaa: 1s22s22p®3s23p°

- CBoiicTBa BellecTBa: SIOBUTHIN a3 KENTO-3E€IEHOIO BETA C PE3KUM 3a1aXOM
- BaskHeH1IMe COeMHEHH: XJIOPOBOIOPO, COISIHAS KUCIIOTA, XJIOPUIBI
Kpurepuu ouennBanus:

«5»- BEpHO OXapaKTeprU30BaHbI BCE 5 371eMeHTOB(63-65 OaioB)

«4 »- 55-630

«3»- 37-546

Py6esxxkHblil KOHTPOJIb 110 Pa3aeny 1. OCHOBBI CTpOeHNs BelleCcTBA
®opma py0eKHOro KOHTPOJISI — TECTUPOBAHUE
Kon xkourposnupyemoii komnerenuuu - OK 01, OK 02

TecToOBOE 3a1aHHNE

1. MoHHBIii XapaKTep CBsI3M HaHOo0/1ee BLIPAKEH B COeTHHEHUM:

+ 1) CaBr2

2) CCla4

3) Si0O2

4) NHs

2. B BemecTBax, 00pa30BaHHBLIX NMyTeM COeIHHEHHS OIHHAKOBBLIX aTOMOB,
XUMHYeCKas CBSA3b:

1) voHHas

2) KOBaJICHTHAs TIOJISIpHAs

3) BomopoaHast

+ 4) KOBaJICHTHAs HETIOJISIPHAS

3. B3 kakoMm coelMHEHUH KOBAJIEHTHAsI CBS3b MEXK/Y aTOMaMM 00pa3yercs 1o
JTOHOPHO-AKIENTOPHOMY MeXaHUu3MY?

1) KCI

2) CCla

+ 3) NH4Cl

4) CaClz

4. Kpucrajimnyeckas pemerka rpadura:

+ 1) atomHas

2) HOHHAs

3) MoJteKyIsIpHas

4) MeTayumnyecKas

5. YcraHoBuTe COOTBETCTBHE MEKAY HAa3BAaHHEM BelIeCTBA M THUIIOM €ro
KPHUCTAJUTHYECKOI pPelleTKH:

HA3BAHUE BEHIECTBA TUI KPUCTAJNJIUYECKOH
PEHIETKHA
1) 6pom B) A) nonHas
2) rpadut b) b) atomHas
3) neswmit I) B) MmonekysipHast
4) HUTPU ATFOMUHUS A) I') metamnueckas




6. B kakom psay 3anmcaHbl (pOpMYJbI BelIECTB TOJbKO € KOBAJEHTHOM
NOJIAIPHOM CBA3bIO?

1) Cl2, NHs, HCI

2) HBr, NO, Br2

3) H2S, H20, Ss

+4) HI, H20, PH3

7. Mexay aroMaMu 3JIEMEHTOB C MOPSAKOBbIMH Homepamu 11 u 17
BO3HHMKAET CBSA3b:

1) MeTanryeckas

+ 2) MoHHasI

3) KoBajIeHTHAas

4) TOHOPHO-aKIIETITOPHASI

8. YcraHoBHTE COOTBETCTBHE MEK1Y HA3BAHHEM XHMHUYECKOro COeJMHEHUs] H
BH/IOM CBSI3M ATOMOB B 3TOM COCIMHCHHH:

HA3BAHUE COE/IMHEHUSA BU/I CBsA3U
1) 1uHK b) A) nonHas
2) a3ot I b) Mmerammueckas
3) aMmMuak B) B) xoBaneHTHas nosusipHas
4) XJIOpUJ] KaJTbIIHSI A) I') xoBaneHTHast HEMOJIApHAast

9. BemecTrBa, o0gagaomKe TBEPAOCTHIO, TYIOILUIABKOCTHIO, XOpoIIeil
PacTBOPUMOCTHIO B BOJ€, KAK NMPABWI0, MMEHT KPUCTALINYECKYIO PElIETKY:
1) MONCKYISPHYIO
2) aTOMHYIO
+ 3) HOHHYIO
4) METAUTNYECKYIO
10. Yka:xxute CTPYKTYpPHbIe KOMIIOHEHTbI KOMILIEKCHOT O COeIUHEHNS:

2
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OrtBer: 1 - BHemHsAs cdepa; 2 - BHYTpeHHS cepa; 3 - KOOPAUHAIMOHHOE YHCIIO;
4 - nuraHapl; 5 - HOH-KOMILIEKCO00pa30BaTeib

11. MosieKkyJISIpPHYI0O KPUCTAUIMYECKYIO PellleTKy MMeeT CoeNHeHune:

1) Li20

+ 2) HBr

3) BaO

4) KCI

12. YcraHoBuTe COOTBETCTBHE MEKAY KPHUCTAIMYECKON PpelIeTKo u
HA3BaHHEM BelleCTB:




KPUCTAJUIMYECKAA PEHIETKA HA3BAHMUE BEIIECTBA

A) yriexkucibli ra3
_ b) okcua maraus
s | N |” B) narpuii
‘ = ') won

13. Kakue u3 yrBep:KJAeHuil ABJISIIOTCH BEPHbIMU?

A. BemectBa ¢ MOJEKYISAPHOW PEHIETKOM HWMEIOT HU3KUE TeMIepaTypbl
IJIaBJICHUS U HU3KYIO 3JIEKTPOIIPOBOIHOCTb.

b. BemectBa ¢ aroMHOM pelIeTKOW IUTACTUYHBI ©  O0JAaJar0T BBICOKOMN
BJIEKTPUYECKOU TPOBOAUMOCTBIO.

+ 1) BepHO TOJIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPIKACHUS

4) 00a yTBepKICHUS HEBEPHBI

14. 3anoHuTe NPONYCKHU B CXeMe:

XUMHUYECKAS CBA3h

KoBanentHas HNonnas

A 4 A 4
MonexkynsipHOE CTpOEHUE Hemonekynsipnoe

CTpPOCHUE

A 4 A 4
Cocras cTporo CocraB 3aBUCHUT OT
IIOCTOSIHEH YCIIOBUH

MOJTY4EHUS




15. 3amoanure Taduuny «THNBI KPHUCTANIMYECKHMX PeEIIETOK W HX
XaPAKTePUCTUKID:
XapakTepuCTHKHU Tun pemerku

AtomHas | Monnas | MosekyasipHasi | Merajnianueckas
By yactun B ATOMBI Honsl Mouiekymbl ATOMEI ¥ LOHBI
y3JIaX PEHICTKU
XUMHUYECKAas Koranentnas HNonnas Cubl MeTtannuueckas
CBSI3b MCKMOJICKYJIAPHOTO CBs3b

B3anUMOACUCTBUA

HpI/IMepLI Kpemuuii, Commn, 1710z[, JIe, Mens, xxene3o,
BEIIECTB aJiMa3s OCHOBaHUsA <<ny0ﬁ Jea» 30JI0TO

Paznen 2. XuMudyeckue peakuun

Tema 2.1. Tunbl XuMHYeCKUX peaKIuil

dopma TeKylero KOHTPOJIsi — TECTUPOBaHHUE, ITpaKTHYECKas padoTa
Kon xonrposupyemoii komnerenunu- OK 01

TecToBoOE€ 3aaHKeE:

1. B3aumopeiicreue kKaabuusa ¢ Bomoi: Ca +2H20 = Ca(OH)2 + H2 ?©
OTHOCHUTCSI K pPeaKuusiM

1. coenuuenus

+ 2. 3aMeIIeHus

3. oOMeHa

4. pa3nokeHus

2. Kakas peakuusi OTHOCHTCS K peakinusiMm o0MeHa

+ 1. Al203+HCIl = ?

2. Na20 + H20 ="?

3. Fe+ H2S504 =7

4, CaCOs3=7?

3. Peakuuu, B pe3yjbTaTe KOTOPBIX aTOMbI NMPOCTOr0 BellleCTBA 3aMeN[al0T
aTOMBbI OJJHOI'0 U3 XUMHYECKHX 3JIEMEHTOB B CJ10;KHOM BelllecTBe:
1. peakiuu oOMeHa

+ 2. peakiuu 3aMenieHus

3. peakuuu COEANHEHUS

4. peakIuu pas3ioKeHUs

4., K xakoMy THNY OTHOCHTCH [JaHHasi XUMHYecKas peaknus?
Fe+2HCl—FeCI2+H2
1. oOMeH

2. pa3noXeHue

3. coequHEeHHs

+ 4. 3amenieHus

5. K kakomy THILy OTHOCUTCS JaHHAS1 XUMHYECKasl peakuus?
4Fe(NO3)3—2Fe203+12N02+302

1. coeqnuenus

+ 2. paznoxeHusd




3. oOMeH
4. 3aMemeHnsa

6. K KxakoMy THIy OTHOCHTCHA
H2S04+2KOH—K2S04+2H20

+ 1. obmen

2. pa3IoXKeHUs

3. coeTMHEHUS

4, 3amenieHus

7. K kKakomMy THIY OTHOCHTCH
CaCO3—-Ca0+CO2

1. coenuueHus
+ 2. pa3inoxxeHus
3. oOMeH

4. 3amenieHus
8. Peaknumn,

B pe3yabTare KOTOPBIX,

o0pa3yroTcs ABa U 00Jiee HOBBIX BelleCTBA

1. peakuuu coequHEHUS

+ 2. peaKIuu pasIoKeHHs
3. peakuuu 3aMerIeHUs

4. peakuuu oOMeHa

9. Peammn, B pe3yJjbTare KOTOPbIX, U3 OAHOI0 M HECKOJIbKHX

AaHHAsT XUMHYeCKass peaknus’?
JaHHAasT XUMHYeCKass peakuus?
U3 OJHOr0 CJIO0KHOr0 BellecTBa

HCXOIHBIX

BEeIICCTB 06pa3yeTcs1 OJHO CJO0KHOC BCIIECCTBO:

+ 1. peakuuu coeMHEHUS
2. peakuuu pasiioKeHus
3. peaxkuuu 3aMeleHUs

4. peakiiuu oOMeHa

10. Peaknun, B pe3yjbTaTe KOTOPBIX ABA CJO0KHBIX BellleCTBA 00MEHUBAKTCH

COCTABHBLIMM YaCTAMMU:

1. peakiuy 3aMeleHUA

2. peakuu COeTUHECHUS

+ 3. peakuuu oOMeHa

4. peakiuu pas3ioKeHUs
11. K kakomy Tumy
2Na+Cl2—2NaC(Cl

1. oOMeH

+ 2. coeqUHEHUS

3. paznoKeHus

4. 3aMelIeHus

12. K kakomy THIY
AgNO3+HCl—-AgCI+HNO3
1. coennHeHUs

2. 3aMeIICHUS

3. pa3inoxXeHus

+ 4. oOMeH

OTHOCUTCH

OTHOCHUTCH

JAAaHHasA XUMHIECKadA pealcunﬂ?

JaHHasi XUMHUYecKasi peaknus’?



IIpakTnueckas pabora: CocraBleHHE YpaBHEHUN pEakUMil COEIUHEHUS,
pa3ioKeHus, 3aMelleHHus, OOMEHa. YPpaBHEHMsS pPEaKIUid TOpEeHHs, HOHHOIO
oOMEHa, OKHCIIEHUS-BOCCTAHOBJIEHMs. Pacdyer KOIWYECTBEHHBIX XapaKTEPUCTHUK
VICXOJIHBIX BEIIECTB U NPOAYKTOB PEAKIUU

Tema: «CocraBieHrue ypaBHEHHUI peakIiuii COEAMHECHUS, PA3JIOKECHUS, 3aMEIIICHHUS,
oOMeHa. YpaBHEHHUS PEaKIIUi TOPEHUSI, HOHHOTO OOMEHa

Heab padorbi: 0TpadoTaTh NMOHATHE «OKHMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakunm», «KOKHCIUTENIb», KBOCCTAHOBHUTEJIbY», TENIeHb OKHUCJIEHUS»
OoOopynoBanue:

1.YueOnuk

2. Terpanp

3.Pyuka

4.Ilepnonnueckas cuctema Xxumuaeckux anemenToB J[.M1. MenaeneeBa

S.braHk ¢ 3agaHusIMHA

OcHOBHBIEC TEOpETHYECKHE MOI0KECHHA:

CyiiecTByeT  HECKOJBKO  KJIACCU(PUKAUUN  peakiuil, MNpoTeKaloluX B
HEOPraHM4ECKON U OPraHNYECKOU XUMUH.

Ilo xapaxkmepy npoyecca

1. CoenuHenns

Tak Ha3bIBalOT XUMUYECKUE PEAKLNH, TI€ U3 HECKOJIBKUX MPOCTHIX MJIN CIIOKHBIX
BEILECTB IMOJIYy4AEeTCS OJHO CI0KHOE BEMIECTBO. [Ipumepsr:

4Na + 0, = 2Na,0

P,0s + 3H,0 = 2H3P0O,

2. PaznoxeHns

B pesymprare peakuuyM paslioKEHHs] CIIOXKHOE BELIECTBO pACHalacTcs Ha
HECKOJIBKO CJIOKHBIX WJIM MPOCTHIX BemlecTB. [Ipumepsr:

2KMnO, = K,Mn0O, + MNO,, + 20,

Ca(OH), = CaO + H,0

3. 3aMenieHus

B xonme peakumii 3aMelIEHUs aTOM WIM I'PyIIla aTOMOB B MOJIEKYJIE 3aMEIIAr0TCS
Ha Ipyrou aToM WM rpynny aroMoB. [Ipumepsr:

CuSO, + Fe = FeSO, + Cu

2KI + Cl, = 2KCl + 1,

4. OOmena

K peakuusim oOMeHa OTHOCATCS T€, KOTOPBIE MPOTEKAIOT O€3 U3MEHEHHUS CTENEHEH
OKHCJICHUSI M BBIpa)KaloTCsi B 0OMEHE KOMIIOHEHTOB MEXAy BellecTBamMu. Yacto
00OMEH MPOUCXOIUT AHUOHAMU/KaTUOHAMM:

2KON + Mgcl, = Mg(0H), | +2Kcl

AgF + NaCl = AgCl | +NaF

Peakiusi HeWTpanm3anuu - peakuus oOMeHa MEXIy OCHOBAaHHMEM M KHCIIOTOW, B
X0JI€ KOTOPOM MOJIy4aroTCsl COJIb ¥ BOJA:
KON + H2804 == K2504 + Hzo



KAaccugukauud xuMuveckux
peakuuil no xapakmepy npouecca

1. CoeouHeHus | 2. Pa3paoKeHusd

A+B=AB 'AB=A+B

3. 3aMeweHus | 4. OOMeHa
AB+C=AC + 1B AB + CD = AD + CB

Oxucaumenvho-eoccmanosumenvuvle peaxyuu (OBP)
DTO Te XMMHUYECKHE PEaKIMU, B MPOIECCEe KOTOPHIX MPOUCXOIUT HU3MEHECHHUE
CTENEHEW OKHUCJIEHUS XMMHUYECKHX DJIEMEHTOB, BXOIAIIMX B COCTAaB HCXOIHBIX
BemectB. OBP noapaznendtorcs Ha:
[. MexMmonekyasipHble - aTOMbI OKHCJIMTENSI U BOCCTAHOBUTEJSI BXOJAT B COCTaB
Pa3HBIX MOJIEKYI.
[Ipumepsr:
KMnO, + HCI — KCl + MnCl, + Cl, + H,0
K,SO; + K,Cr,0, + H,SO, — K,SO, + Cr,(S0,);H,0
II. BHYyTpUMONEKYJIApHBIE - aTOMBI OKHUCIIUTEIS M BOCCTAHOBHUTEINS B COCTaBE
OJIHOTO CJIOXHOT0 BenlecTBa. [Ipumepsr:
KMnO, - K,MnO, + MnO,, + O,
KClO; — KCl + O,
III. TucnipornopiinOHUPOBAHUE - OAUH U TOT JKE€ aTOM SIBIIIETCA U OKUCIUTEIEM, U
BOCCTaHOBUTEJIEM
KON + Cl, — (t)KCI + KCIO5 + H,0
Oopamumbwie u HeoOpamumwle peakyuu
OOpatuMble peakuu - TaKue XUMHUYECKHE pEeaKlUU, KOTOphIe MPOTEKAIOT
OJTHOBPEMEHHO B JIBYX IPOTHUBOIOJIOKHBIX HAMPABICHUAX: MPSIMOM U OOpaTHOM.
[Ipn 3amucu peakuMM B TaKUX ClydasX BMECTO 3HakKa "=" CTaBAT 3HaK
obparumoctu "S",
Knaccuyeckum mnpumepomM o0OpaTUMON peakiuy SBISAETCS CHUHTE3 aMMHaka u
peaxuus dTepuduKam (M3 OpraHuuecKol XUMUN):
N, + 3H, S 2NH;3
CHsCOOH + C:HsOH S CHzCOOC:Hs + H:0

HeoOpatumble peakiuu MpOTEKAIOT TOJIBKO B OJHOM HAIPaBJICHHUH, J10
MOJIHOTO PAcXOJIOBAHUSI OJHOTO M3 MCXOAHBIX BEHIECTB. ['JlaBHOE OTJIMUME UX OT
Oo0OpaTHUMBIX peakIuii B TOM, 4YTO OOpa30BaBIIMECS TMPOAYKTHI PEAKIUU HE
B3aMMO/ICHCTBYIOT MEXKTy COO00 ¢ 00pa30BaHHEM MCXOIHBIX BEIIECTB.



WNuorpa cioxHo ObIBa€T OTIMYUTHL OOPAaTUMYIO PEAKIMI0 OT HEOOpaTHUMOM,
OJTHAKO s J1aM HECKOJbKO COBETOB, KOTOpPBIE COBETYIO B3STh Ha BOOpYXeHHE. B
pe3yJibTaTe HEOOPATUMBIX PEaKLIUM:

- O0pa3yroTcss MaJIOJUCCOLUUPYIOIUE BEIIECTBA (HAllpUMEp - BOAA, OAHAKO
€CTh UCKJIIOUEHUS - PEaKIUs ATEPUPUKALIAN )

- Peakuust conpoBoxaaercs BblAeNeHNEe O0MbIIOT0 KOJUYECTBA TEIIa

- B xozne peakiinm oOpasyercs ra3 WM BbIMaaeT 0CaI0K
[Tpumepsl HeOOpaTUMBIX PEaKLIUA:

BaCl: + H2SO+ = BaS0s+! + 2HCI (Bbimanaet ocamok)

NaOH + HCI = NaCl + H:0 (ob6pazyercs Bona)

2Na + 2H:0 = 2NaOH + H: (compoBoxmaercs BBIACICHHEM  OOJBIIOTO
KOJIMYECTBA Terljia)

Kaaccugpukauus no oopamumocimu

v

[ Odpamumple Heoopamumele
-npomekarom u 6 ~NPOMEKAIOIM MOABKO
NpAMoM, u B8 odpamHom 8 1 HanpabreHuu
| HanpaBaerusax ' (npamom)

N, + 3H, = 2NH, AlCl, + 3LIOH — AI(OH)_| + 3LiCI

Peakuuu u azpecamnoe cocmosanue a3

®da3oii B XMMUU HA3bIBAIOT YaCTh 00bEMa PaBHOBECHOW CUCTEMBbI, OJHOPOAHYIO BO
BCEX CBOMX TOYKaX MO XHMHYECKOMY COCTaBY M (DU3MYECKUM CBOWCTBAM U
OTJICJICHHYIO OT JPYrUX 4YacTed TOro ke o0bemMa MOBEPXHOCTHIO pasnerna. dasza
OBIBACT >KUIKOM, TBEPIOUN U Ta3000pa3HOM.

Bce peakuum MOXHO pasfenuTh Ha TeTepO- M TOMOreHHble. ['ereporeHHbIe
peakuuu (rped. heterogenes - pa3HOPOAHBIN) - peakiUu, NPOTEKAIOIIHUE Ha
rpaHulle paszaena a3z, B HeogHOpoaHOU cpeae. CKOpOCTh TaKUX PEeaKINil 3aBUCUT
OT IJIOLIAJN CONMPUKOCHOBEHHUS PEarupyroInX BeIIeCTB.

K rereporeHHbIM peakuusM OTHOCATCA CIEAYIOIIME peakuuu (IpUMEpHI):
KUIKOCTh + ras3, ra3 + TBEpLOE BELIECTBO, TBEPAOE BEIIECTBO + KUIKOCTH.
[IpuMepom Takou peakuy MOXKET MOCITYKUTh B3aUMOJICUCTBUE TBEPAOTO IMHKA U
pacTBOpa COJITHOM KUCIIOTHI:

Znesy + 2HClp - py = ZnClep - py + Hogas) T



[Fpanynsl uurka 6 cordhiol ke Nome

['omorennsie peakiuu (rped. homogenes - OAHOPOAHBIA) - pEaAKIHH,
IIPOTEKAIOLINE MEKY BELIECTBAMH, HAXOJAIIMMUCS B OAHOH (ase.

K roMoreHHeIM peakuusiM OTHOCATCS (IIPUMEPHI): KUAKOCTb + KUAKOCTh, rasz +
ra3. IlpumepoMm TakoW peakMU MOMKET CIYXWUTh B3aUMOJCHUCTBUE MEXKIY
pacTBOpaMU YKCYCHOU KUCJIOTBI U €IKOI'0 HATpa.

NaOH(p -p) + CH3COOH(p -p.) = CHBCOONa(p - p. ) + HZO(p - p. )

———————

s CH COOH

R
(P-p)
i H. O

(p-p-)

Peakyuu u ux mennoeoii y¢pgpexm

Bce peakiium MOXHO pa3fenuTh Ha T€, B XOJ€ KOTOPBIX TEIJIO MOTJIOMIAETCS, WIIH,
HaoOopoT, Temao BeiAensercs. IlpenctaBbTe MpPOOUPKY, OXJIAKIAIOMIYIOCS WU
HarpeBaloIIylocs B Ballel pyke - 3TO M €CTh TOT CaMblid TEIUIOBOM 3(PQEKT.
Nuorma Ttemna BbIAENSIETCS TaK MHOTO, YTO PEAKUUHU COIMPOBOKAAIOTCS
BOCIUIAMEHEHUEM WJIM B3PBIBOM (HATPHi C BOJOI).

1. Dk30TEpMHUUECKHE pEAKITUN

DK30TepMUUecKue peakiuu (rped. €X0 - BHE) - XHMHUYECKHE peaKkIuu,
COMPOBOXKIAIOMINECS TOTEPE PHEPrMM CUCTEMOW M BBIJCIICHUEM Teria (Toi
camMoOM SHEpPruM) BO BHEIIHIOW cpeny. [Ipu HamucaHuy XMMHUYECKUX DPEAKIUi B
KOHIIe dK30TepMuueckux craBar "+ Q" (Q - Temio), mHOT/MA OBIBaeT yKa3aHO
TOYHOE KOJIMYECTBO BhLAEIAONIErocs Teria. Hanmpumep:



2Mg + 02 = 2Mg0 + Q
boabmmHCTBO peaKHHP'I HeI7'ITpaJII/13aHHI/I OTHOCATCA K OK30TCPMHUYICCKUM:
NaOH + HCl = NaCl + H:0 + 56 k/bx

[[opeHue S MuUnuIHAas
IK30MEPMUUECKAS PeaKuus

K sx30TepMHUUecKUM peaKkIUsIM 4acTO OTHOCSITCS PEAaKI[MK TOPEHUS, COSTMHEHUS.
4NHs + 502 = 4NO + 6H20 + Q

NcknroueHneMm sBISIETCS B3aWMOJCHUCTBHE a30Ta M KHCIOPOJA, INPU KOTOPOM
TEILJIO MOTJIOIIAETCS:

N2+ 022 2NO — Q

Kak yxe ObUI0 OTMEUEHO BBIIIE, €CJIM TEIUIO BBIIETSETCS BO BHEIIHIOI CPELNy,
3HAYUT, CHUCTEMAa PEArupyrolrxX BeIIeCTB MNoTepsiao 3To Temno. [loatomy He
JOJDKHO Ka3aTbCsl MPOTUBOPEYMEM, YTO BHYTPEHHSAS DHEPrusi BEIIECTB B
pe3yabTaTe 3K30TEPMUUYECKON PEAKI[UN YMEHbIIIAECTCS.

OHTanbnuel HaszbpiBaloT (00o3HaueHue H), KOIMUECTBO TEPMOIMHAMUYECKON
(TerioBOI) BPHEpPruM, CcoOAEpKaileecss B  BemectBe. MHorma ¢ 1elnbro
"3anmyThIBaHUSA" B pEakIMM BMECTO SIBHOTO +(QQ MpU 3K30TEPMHUYECKON pEaKIUu
moryt Hanucath AH < 0. Hanmpumep:

2Na + 2H:0 = 2NaOH + Hz; AH < 0 (310 3Ha4uT, YTO TEIUIO BBIACIACTCS -
peakius SK30TepMUYECcKast




2. DHIOTEPMHUYECKHUE PEAKITUU
DHIOTEPMHUUYECKUE peakuu (rped. £vOov - BHYTPH) - XUMHUYECKHUE pEaKLUH,
COITPOBOXK/JIAIOIIUECS TOIJIOIIEHUEM TEIUIa, B PE3yJIbTaTe KOTOPBIX 00pa3yroTcs
BEIIEeCTBA ¢ 0oJiee BHICOKMM SHEPreTHUECKUM YPOBHEM (MX BHYTPEHHSS SHEPIUs
YBEJIMYHUBAETCS).

K Takum peaknusiM Hambojee 4YacTo OTHOCATCS peakuuu pasznokeHus. [lpu
HaIlMCAaHWU SHIOTEPMUYECKHX PEAKUUi B KOHIE cTaBAT "-Q", mubo yKa3bpIBaroT
TOYHOE KOJINYECTBO MOIJIOMEHHON dHepruu. [I[puMepsl Takux peakuui:

2HgO = Hg + 0: — Q

CaCOs = CaO0 + CO2T —Q

C uenbio "3anmyThIBaHUA" MOXKET OBbITh JJaHA DHTAJBINSA, OHA MPU TAKUX PEAKIUAX
Bcerna: AH > 0, Tak Kak BHYTPEHHSSI D3HEpPIrUsl BEIIECTB YBEIMYHUBACTCS.
Hanpuwmep:

CaCOs = CaO + CO2T; AH > 0 (3HayuT peakmusi YHIOTEPMUYECKAs, TaK Kak
BHYTPEHHSISI DHEPIUs YBEJINYNBACTCS

CaCO, - 4
Ca0 + CO, -QZ

3ameuy, 4TO HE BCE PEAKIIMU PA3NIOKEHUS SIBISIOTCS dHA0TepMHUUecKuMU. [IIupoko
M3BECTHAS] PEaKIMs Pa3IoKEeHHUs auxpoMara aMMoHUs ("ByJKaHUYWK'") SBISETCS
IPUMEPOM IK30TEPMHUUYECKOTO PA3IOKEHUS, TPU KOTOPOM TEILIIO BBIIEISIETCS.

PasaoxkeHue duXpomMama aMMoKus - "ByAkaHUuk"

(NH),Cr,0.)2 Cr,0,+ N, + H,0 + Q

T



3aganusa:

1. JlaHo ypaBHEHHE peaKLy NoaydeHus okcuaa asora (11):

N2 + 02 & 2NO-Q

JlaiiTe XapakTepUCTUKY pEaKMy M0 BCEM U3yUYE€HHBIM BaMH KJIaCCU(PUKAIIMOHHBIM
IPU3HAKAM.

2. CooTHecure:

A) paznoxeHnus, rereporedsasi. | 1) 2Al + 3H2S04+ — Al2(S04)3 + 3H2 T

B) coenunenusi, romoreHHasl. 2) H2S04 + BaCl: - BaS0: + 2HCI + Q

B) oOMeHa, 9K30TepMHUIecKasl. 3) 2Hz2 + 02 —» 2H:0

I') 3amemenus, okucnaurenbHo - | 4) 2 NaOH — Na20 + H:0
BOCCTaHOBHUTEIIbHAS.

3. IlpuBeaute nmpumepsl oopazoBanus okcuaa meau (I1) B pesynbrare peakiuu:

1. coenuHeHus,

2. pa3noXKEeHHUs.

4. TlpocraBbTe KO3(P(GUUIHUEHTH B CIEAYIOIMIUX CXEMax pPEaklyu, ONpEeAesuTe K
KaKOMY THITY OTHOCUTBHCS KaXKIasi U3 HUX:

1. Al + 02 - AlOs

2. Ca0 + HCl - CaClz + H20

3. NaHCOs — Naz2€0s3 + H20 + CO2 T

4. Mg + H2S0+ - MgSO+ + H2 T

5. K xakomy TuIy XUMHUYECKON peaklMH OTHOCUTHCS OOpa30BaHME YIIIEKUCIIOTO
rasa B pe3yibTare:

1. B3anMoOnIENCTBUA YIIIS C OKCUAOM MEIU;

2. IpOKaJIUBaHUS U3BECTHSIKA;

3. C)KUTaHMs YIJId;

4. ropenus yrapHoro rasza?

6*. [lo KakuM BHEIIHUM MPU3HAKAM MOXKHO CYAHTH, YTO MPOU30ILIA XUMUIECKas
peaKIus Ipy B3aUMOACHCTBUN CIECAYIONINX Tap BEIIECTB:

1. K2S + Pb(NOs3)2 — 1. Na2COs + HCI -
2. FeCls + NaOH — 2. Ca(HCO3)2 -t
3.CuO + HNOs; — 3.Zn + CuSOs+ -

3aBepuuTe ypaBHEHUS XUMUYECKUX PEAKINH, YKaKUTE Ha3BaHUSI 00Pa3yIOIIHXCS
BEIIIECTB, paccTaBbTe KOAIDPHUIMEHTHI U YKAKUTE, K KAKOMY THITY PEaKIIHM
OTHOCHUTBHCS KaKIasl U3 HUX.

Kpurepuu ouennBanmusi:

Ouenka «5» - pemeHo BepHo 19-20 3aganuii

Onenka «4» - pemreHo BepHoO 16-18 3ananuit

Onenka «3» - pemreHo BepHO 12-15 3ananuit

OrueHka «2» - penieHo BepHo MeHee 12 3ananuii

Tema 2.2. DjieKTPOIUTHYECKAS ANUCCONMAIMS M HOHHBIA 00MeH

dopma TeKkylIero KOHTPOJIsl — MpakTUUecKas padoTa, laboparopHas paboTa
Kon konTponupyemoii komnerenuuu — OK 01

IIpakTuyeckas padora




3agaya Nel

Hamucate MoJekymsipHOE ypaBHEHHE, COOTBETCTBYIOIIICE MOHHOMY YPaBHEHUIO
B3auMo/IeiicTBUA HoHa Bojopoaa (H+) ¢ ruapokcua-nonom (OH-).

JTaJIOH OTBeTA:

H* + OH™ = H,0

HCl + NaOH = NaCl + H,0

3agaua Ne2

Hamnucare MonekynsipHOE YpaBHEHHE, COOTBETCTBYIOLIEE HOHHOMY YpPaBHEHHUIO
B3aMMOJICHCTBUSI HOHA BOAOPOA C KapOOHAT-MOHOM.

ITaJIOH OTBETAa:

H* + CO3% = HCO,

2H* + CO3* = H,C03 » H,0+ CO, T

HCl + Na,CO5; = NaHCO; + NaCl

2HCl 4+ Na,CO5 = 2NaCl + CO, T +H,0

3agaua Ne3

Hamucars MosiekymsipHOe YpaBHEHHE, COOTBETCTBYIOIIEE HOHHOMY YPaBHEHUIO
B3aMMO/ICHCTBUS MOHA cepedpa ¢ TUAPOKCU-UOHOM.

ITaJIOH OTBETAa:

2Ag" + 20H™ = H,0+ Ag,0 |

2AgNO, + 2NaOH = H,0 + Ag,0 ! +2NaNO;

3agauya Ned

PacTtBOpBI KakuX coJIel HYKHBI JJ1s1 TTOJIyYEHHUS:
1. xap6onara 6apust BaCOs;

2. pocdarta kanpuusa (V) Caz(P04),;

3. cynmbara cunIa PbSO,

JTaJIOH OTBeTA:

Jlas BaCOs

Ba?* + C03* — BaCO; |

BaCl, + K,CO; = BaCO; | +2KClI

Hast Cas3(POa4)2:

3Ca?* + 2P0,% - Ca3(P0,), {

3CaCl, + 2NazP0, = 6NaCl + Ca3(P0O,), !
Jlas PbSOu:

Pb%* + S0,%” — PbSO, |

Pb(NO;), + K,SO, = PbSO, | +2KNO;

3amaua NeS

Kaxkast conp BBITIaZIeT B 0CaJIOK IMPU B3auMOIeicTBUN HUTparta cepedpa (AgNQOs:)
xnopuna kaneius (CaClz2)? Hanucars ypaBHEHHE peaKIuu.

JTaJIOH OTBeETA:

2AgNO, + CaCl, = 2AgCl L +Ca(NO3),



2Ag" + 2NO3™ + Ca?* + 2Cl~ = 2AgCl | +2NO;™ + Ca’*
2Ag" + 2Cl" = 2AgCl1 |
Ag" + CI” = AgCl | - xnopuz cepebpa

JlabopaTropuas padora «Peakunu rugpoansa.

UccnenoBanue cpeabl pacTBOPOB cojied, 0Opa30BaHHBIX CHJIBHBIMU U CJIA0BIMU

IPOTOJINTAMHU, U UX PEAKIUI C paCTBOPAMH IIEJI0YU U KapOOHATA HATPHUSI.
CocraBJieHHE peaKnid THIPOJIN3a COIen

a) copmMyIUpyiTe 11elb MIIAaHUPYEMOTO IKCIIEPUMEHTA,;

0) 00BSICHUTE, KAaKOHM TIPOIECC HA3bIBAIOT THAPOIM30M, KaKOW OH OBIBACT;

B) OOBSICHUTE, Kakue€ CYIIECTBYIOT CIOCOOBI JOKa3aTeIbCTBA CYIECTBOBAHUS

TUPOJIN3a HEOPraHUYECKUX U OPTaHMYECKHUX BEILIECTB;

') 00OBSICHUTE, KaK COCTABJISIETCSl YPABHEHHE THIPOIIH3A;

1) o0bsicHute, uTo Takoe pH? Kak 3aBuCHT JaHHBIM MoOKa3aTedb OT KUCIOTHOCTH

WJIM OCHOBHOCTH CPEJbl pacTBOPA;

€) OOBSICHUTE XO/1 BBHITTOJTHEHUS YKCIIEPUMEHTA 10 PEIICHUIO KaYeCTBEHHBIX 3a/1a4;

) TEpPEYUCIUTE OCHOBHBIE ACHEKThl COOJIOJEHUS TEXHUKH O€30MacHOCTH MpU

paboTe ¢ arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

DTaJIOH OTBETOB:
a) chopmyaupyiiTe 1edb INIAHUPYEMOI0 IKCIIEPUMEHTA;
Leab 3xciepuMenTa
OcHOBHasi 1eJb MCCIECNOBAaHUS 3aKJIIOYACTCS B M3YYEHHHM XapaKTepa Cpemsl
pacTBOpPOB coJieii, 00pa30BAHHBIX CUJIBHBIMU U CIIA0BIMH MPOTOJIUTAMH, & TAKXKE B
UCCJICIOBAHUHU WX B3aUMOJICHCTBUS C PACTBOPAMH IIEIOYU M KapOoHATa HATPHUSL.
JI1s1 JOCTHXKEHUS TOCTaBJIEHHOM 11e7TM HE0OXO0IUMO PEIIUTh CIACAYIONINE 3a1a4HU;
o Omnpenenutb XapakTtep cpelbl (KHUCIYIO, MIETOYHYIO WIH HEHUTPaIbHYIO)
PacTBOPOB PA3IIMYHBIX COJIEH.
o HccnenoBaTh mpoLeccsl THIPOIN3a COJIEW B BOAHBIX PACTBOPax.
o U3yunth OCOOEHHOCTM B3aMMOACHUCTBUSA COJIEH C PAacTBOpPAMH IIEIOUEd U
KapOoHaTa HaTpus.

o CocraBuTh ypaBHEHUS peaKUUid THIPOIU3a A PA3JIMYHBIX TUIIOB COJIEH.
IIpakTuyeckass 3HAYMMOCTBL SKCIEPUMEHTA 3aKJIOYaeTcss B TOM, YTO
MOJIYYEHHBIE PE3YIbTAaThl HIOMOTYT:

o IloHATH MEXaHU3MBI TUAPOIN3A B PACTBOPAX COJIEH.

o Hayuunrtbscs onpenensars cpely pacCTBOPOB MO XapakTeEPy TMAPOIU3a.

o OcBouTh MeETOABI KAUYECTBEHHOI'O aHajlu3a B3aWMOJICUCTBUS COJIEH C

JOPYTUMH BEIIECTBAMH.

o Pa3BuTh HABBIKM COCTABJICHUSI YPABHEHUN XUMHUUYECKUX PEAKLINAMN.
DKCIEpUMEHT IMO3BOJIUT CPOPMUPOBATH LIETOCTHOE IMPEICTABICHUE O CBOMCTBAaX
PacTBOPOB COJIEH M MX MOBEICHUU B PA3JIMUYHBIX XUMUYECKUX PEAKIIUIX.

0) 00LACHUTE, KAKOU MPOIECC HAZHLIBAIOT T’MIPOJHU30M, KAKOH OH ObIBAET:

I'maponus coseit



I'mapoau3 — 3To mporecc B3auMOIECHCTBUSL HOHOB COJIM C BOAOM, MPUBOISAIINAN K
00pa3oBaHUIO0 MAJIOMCCOLUUPYIONINX COSUHEHHUIN 1 n3MeHenuto pH cpenpbl.
Buasl rugposmnsa

1. F'uapoan3 mo KATUOHY MPOUCXOAUT, KOTJa KATHOH CJIA00r0 OCHOBAHMUS
CBSI3BIBAET TUPOKCHI-MOHBI U3 BOJIbBI:
- llpumep: NH} + H,0 = NH; - H,0 + H*
- Cpena cranoButes kucion (pH < 7).

2. I'maposm3 1o AaHHMOHY TPOTEKAET, KOTJa aHUOH CJIa00W KHUCIOTHI
CBSI3BIBAET MOHBI BOJIOPO/1A U3 BOJBI
- Ilpumep: CO5~ + H,0 = HCO3 + OH~
- Cpena craHoBuTCS IenoaHoi (pH > 7).
CoBMmecTHBIH TUAPOIU3 HAOIOAETCs, KOT/Ia B PEAKIMIO C BOJOW BCTYMAIOT U
KaTUOH, U AaHUOH:
- Hanmpumep: Al,S; + 6H,0 = 2A1(OH); | +3H,S T
Peakuuu cosieid ¢ men04amMu 1 KapOoOHATOM HATPHUS
Paccmorpum npumeps! peakiuii coneii ¢ NaOH u Na,COs:
- Conb c1aboro oCHOBaHMS M CUIIbHOW KHCIIOTHI:

FeCl; + 3NaOH = Fe(OH)5; | +3NacCl
- [Ipu no6asnenuu Na,CO5, oOpa3yercs ocagox:
2FeCl; + 3Na,CO3 + 3H,0 = 2Fe(OH); I +3C0O, T +6NacCl
Conu cuIbHOM KUCIIOTHI U CJ1a00r0 OCHOBAHMUSL:
- Peaxnims ¢ NaOH.NH,Cl + NaOH = NH3 T +NaCl + H,0
- C Na,(C03.2NH,Cl + Na,C0O5 = 2NH;\uparrow + CO,\uparrow + 2NaCl +
H,0
Cpena pacTBopoB
XapaxTep cpefibl 3aBUCUT OT THUITA TUAPOITHA3A;
« Kucnas cpena (pH < 7) — npu rugpoamnse no KaTUOHY.
o Ilenounas cpena (pH > 7) — runponus no aHUOHY.
o Heittpanbnas cpena (pH = 7) — ecnu rugpoaun3 He UIET.
[Ipn B3ammonmeWCTBUM C MIENOYaMU WM KapOOHATOM TIPOUCXOIUT YCHUJICHHE
TUAPOJIN3a, YTO MOYKET IPUBECTH K MOJHOMY PA3JIOKEHHUIO COJIH.

B) 00bSICHHTE, KAKHE CYIIECTBYIOT CIIOCO0BI /10KA3ATEJIbCTBA CYHIECTBOBAHUSA
TH/IPO0JIN32 HEOPTaAHUY eCKHUX M OPraHMYeCKHUX BEelIeCTB;
Cnoco0bl 10Ka3aTeIbCTBA THAPOIN32 HEOPraHUYECKHX U OPraHMYeCcKHX
BeLIECTB
I'maponu3 — 3To nporecc B3auMOIEHCTBUSL HOHOB COJIM C BOAOM, MPUBOISAIINAN K
00pa3oBaHUIO0 MAJIOMCCOLUUPYIOIINX COSUHEHHUI 1 n3MeHenuto pH cpenpbl.
JIns [oka3aTenbCcTBa CYIIECTBOBAHUS TUAPOJIU3Aa HCMOJB3YIOTCS CIEAYIOIIUE
METO/bL:

1. UnaukaTopHbIii MeTO

o Hcrnonp3oBanue WHAMKATOPOB (JIakmMyc, (eHoN(pTalenH, yHUBEPCAIbHBIN

WHJIMKATOP) JUIsl onpeienieHus: usmenenus pH pactsopa




Pacuér xoncranTsl ruapommsa o popmyne: K, =
4.

8.

HabGmonenne 3a W3MEHEHHWEM OKpAaCKM WHAMKATOpa B 3aBUCUMOCTH OT
Cpenbl pacTBOpa
HN3mepenne pH
IIpumenenne pH-meTpa 1 TOYHOrO OIPEAENICHUsS KUCIOTHOCTU HWIIU
HIETTOYHOCTHU PacTBOpa
CpaBHenue nonydeHHoro 3HaueHust pH ¢ HelrpaibabiM (7)
XUMHYECKHH aHAJIU3
Onpenenenne KoHLIEHTpauu noHoB Bopopona (HY) m ruapokcua-noHos
(OH™) B pactBOpE
[H*][OH]

[conn]
CreKkTpocKonu4ecKue MeToabl
HK-cniekTpockomnust 11 OOHApYXEHUsI XapaKTEPHBIX IMOJOC MOTJIOMIECHUS
IPOIYKTOB T'HIPOJIN3a
SAMP-cniekTpockonus, Mo3BOJISIONIas WASHTU(OUIIMPOBATH 00pa30BaBIIMECS
COECIMHEHUS
Xpomarorpapuyeckue MeToAbl
KunkoctHas xpomartorpadgusi g pa3felieHHsT U UJIeHTU(dUKAIUU
IIPOJYKTOB T'UIPOJIN3a
["a3zoBas xpomaTorpadus Mpu aHAJIM3E JIETYYUX TPOJYKTOB
TepMuuyecknu aHAIN3
NATA  (muddepeHumanbHplii  TEPMUYECKUMH  aHANIM3) Uil  W3YYCHHS
TEPMUYECKOM CTaOMIIBHOCTU MPOAYKTOB FMAPOIN3a
TI'A (TepMOrpaBUMETPUYECKUM aHAIM3) JUIS OMPEACICHUS HW3MEHEHUS
Macchl ITPU TUAPOIIN3E
JIEKTP OXUMHYECKHE MEeTOAbI
[ToreHunoMeTpus 111 U3MEPEHUS DIIEKTPOABUKYIIEN CUJIBI
BonpramnepoMerpus 1151 OonpenesneHnusl OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX
NOTEHLIMAJIOB
DU3HKO-XUMHUYECKHE METOAbI
KonnykromeTpust 111 n3MepeHust JIEKTPOIIPOBOJHOCTH PACTBOPa
PedpaxTomerpust nist onpenenaeHust mokazaress peJoMIICHUS

Kamnmﬁ M3 OTHX MCTOAOB MOMKCT IIPHUMCHATHCA KaK OTACIbHO, TaK U B
KOM6I/IHaI_[I/II/I C JpyrumMm Jii IIOJY4YCHUA Hanboee TOYHBIX PE3yJIbTATOB
HCCJICA0BAaHMA IIpouecca ruipomsa.

I') 00LSCHUTE, KAK COCTABJISCTCH VPABHEHHE T'HAPOJIN3a;

CocTaBiieHue ypaBHeHHUsI THAPOJIM3a coJleii

I'maponu3 — 3T0 nporecc B3auMOAEHCTBHSL HOHOB COJIA C BOJIOM, MPUBOJSIIMM K
00pa30BaHUIO CI1a0Oro JIEKTPOIUTA U U3MeHeHUto0 pH cpenbl.

AJITOPUTM COCTABJICHUS] YPABHEHHS THP0JIM3a

1.

Omnpenesenne TUNA COJIN:

Conb 00pazoBaHa CHIIbHBIM OCHOBAaHUEM M CHJIBHOW KHUCIOTON — TUIAPOIIH3
HE UJET.

Conb 06pa3oBaHa cj1a0bIM OCHOBAaHHUEM M CHUIBHOM KHCIIOTOM.



o Conp 00pa3oBaHa CUILHBIM OCHOBaHUEM U CIa00l KUCIOTOM.
o Conb oOpa3zoBaHa ci1abbIM OCHOBAaHUEM U CJIa00I KUCIIOTOM.
2. 3anuch ypaBHeHHMsl JUCCONMAUMU coim: Pazgenure coib Ha KaTUOH U
AQHUOH.
3. Onpeaenenue HanpPaBJIeHUs] THAPOIU3A:
o« Ecmu comp oOpa3oBaHa cjaadblM OCHOBAHHEM U CHJIBbHOH KHCJIOTOM,
TUIPOJIA3 UIET 110 KATUOHY.
o« Ecmu comp oOpa3oBaHa CHWJIbBHBIM OCHOBAHWEM U CJa00H KHUCJIOTOM,
TUIPOIN3 UJIET 110 AHUOHY.
4. CocrasiieHue HOHHOI'0 YPaBHEHUS rUApOJIn3a: 3anumure
B3aMMO/JICHCTBHE COOTBETCTBYIOIIETO MOHA C MOJIEKYJION BOJIBI.
5. Moaekyasipuoe ypaBHeHHe: CoOCTaBbTE MOJHOE YpPAaBHEHUE PEAKIUU C
Y4€TOM BCEX YYACTHHKOB ITPOLIECCA.
6. IIpoBepka cpennl pactBopa: Ompenenute XapakTep Cpeabl (Kucias,
HIEJI0YHAs WK HEUTpaibHasl).
IMpumepbi
Xuopua ammonusi (NH,CI)
- Juccommanus: NH,Cl - NHF + C1™
- Tuapomus no karmony: NHf + H,0 = NH;-H,0+ H*
- Cpena xucnas (pH < 7)
Auerat Hatpusi (CH;COONa):
- Muccommarus: CH;COONa - CH;CO0~ + Na*t
- T'mupponus no anmony: CH;COO™ + H,0 = CH3;COOH + OH™
- Cpena menounas (pH > 7)

o) o0bsicHuTe, 4T0 Takoe pH? Kak 3aBHCHT JAaHHBIW NOKA3aTEJdb OT

KHCJIOTHOCTH UJIM OCHOBHOCTH CpEAbl pacrBopa.
pH (ot ¢panimysckoro pouvoir hydrogene — BomopoHas cuia) — 3T0 Mepa aKTHBHOCTH HOHOB
BOJIOPO/Ia B PaCTBOPE, KOTOpasi ONPEACIACT €ro KUCIOTHOCTh HITH OCHOBHOCTb.

OcHoBHbIe xapakTepuctuku pH:
o [IlIkana pH Bapsupyercs ot 0 g0 14:
o PH <7 — kucnas cpena;
o PH =7 — nelitpanbHas cpena;
o PH>7 — menouynas cpena.
o UYeMm menble 3HaueHue pH, Tem 0osee KUCIbIN pacTBOP.
o UYem Oomnpiie 3HaueHue pH, TeM Gosiee 1meI09HOM pacTBOpP.
3aBHCMMOCTB OT KHCJIOTHOCTH U OCHOBHOCTH:
1. Kucaas cpena:
o Konuenrpamus H* > OH™;
o PH<T.
2. lllesouHas cpena:
o Konnenrpauus OH™ > HY;
o pH > 7.
3. HeiiTpanbHasi cpena:
o [H*]=[OHT];




o pH =7.
IIpakTnyeckoe 3Hauenue pH:
OrnpeneneHne KUCIOTHOCTU MOYBBI B CEIIbCKOM XO3SIMCTBE.
Kontponbs pH B nuiiieBoii NpOMBIILIEHHOCTH.
AHann3 OMOJIOTHYECKHX KUIKOCTEH B METUIIIHE.
O1ieHKa KauecTBa BOJIEL.
[Ipu ruaponuse coiseid, 0Opa3oBaHHBIX CUJIBHBIMU M ClIa0bIMU mpoTojsuTamu, pH
pacTBOpa MOXKET U3MEHSTHCSI B 3aBUCUMOCTH OT THUIIA TUJIPOJIN3A;
o T'maponu3 mo kaTuoHy (COJIb CIA0OTO OCHOBAHUSI M CHJIBHOW KHCJIOTHI) —
kucias cpena (pH < 7).
o [T'uaponu3 mo aHuWOHY (COJb CHUJIBHOTO OCHOBAHUSI M ClIaOOW KHUCIIOTBHI) —
uienoyHas cpena (pH > 7).

€) 00bSICHMTE X0/ BbINOJHEHHUS IKCIEPUMEHTA N0 PElIEHUI) KAYeCTBEHHbIX
3a1a4;
Xo1 BBINOJHEHUS IKCIIEPUMEHTA 0 UCCJIEI0BAHUIO CPeAbl PACTBOPOB CoJIel
Heab padoThl: Hccieq0BaHUE CPEIBI PACTBOPOB COJIEH, 00pa30BaHHBIX CUILHBIMHU
U ci1aObIMH MPOTOJUTAMH, U UX PEAKIMi C pacTBOpaMH IIEJI0Yd M KapOoHara
HaTpHSL.
Heo0xonuMoe 000py10BaHMe U PEAKTHBBI
o Ilocyaa: npoOupku, MTATUB ISl MPOOUPOK, TUTIETKHU, MEPHBIEC IIUITUHPbI
o PeakTuBbI: pactBopsl coneli (mampumep, NaCl, NH,Cl, CH;COONa, AlCl3),
pactBopsl 1enoun (NaOH), kapoonar nHarpust (Na,CO5)
o MHuauxkaropsl: 1akmyc, peHondranert, yHUBepCcaaIbHbIA UHIUKATOP
IHopsinok BbINOTHEHUS PadOThI
1. MMoaroroBka pacTBOPOB:
o IIpuroToBUTH PACTBOPHI UCCIIEYEMBIX COJIEH
o IloAroToBHUTH pacTBOPHI MIEIOYU U KapOOHATA HATPHUS
2. UccaenoBanue cpeabl paCTBOPOB:
o B xaxmyro npoOupKky mOMECTUTh 2—3 MJT pPacTBOPA COJH
o JlobGaButh 1-2 Kamim UHAMKATOPA
o 3aduKcupoBaTh U3MEHEHUE OKPACKU MHIUKATOPA
3. IlpoBeneHune Ka4eCTBEHHBIX PeaKIIUii:
o J00aBUTH pacTBOP ILIEIOYU K PACTBOPY COJIU
o HabGnronaTs 3a mpouCXOIAIIMMUA U3MEHEHUSAMU
o IloBTOpPUTH MpOLIEAYPY C PACTBOPOM KapOOHaTa HATPUs
4. 3anuchb HAOIIOEHUIA:
o ®ukcupoBaTh BCE U3MEHEHUS B TPOOUPKAX
o OTtMmeuaTs xapakTep cpenabl (Kucias, melouHas, HeTpaibHas)
o OmnuceIBaTh MPOUCXOIAIINE PEAKIIUN
IIpuMepHbIe peakuuy rUAPOoIu3a
o Cosb CUIBHOTO OCHOBaHUS U cuJIbHOM KucaoThl (NaCl):
o I'maponus He uaer
o Cpena HenTpanbHas




« Conp cmaboro ocuHoanus u cunbHoi kmcaorsl (NH,Cl): NHF + H,0 =

NH;-H,0+ H*
o Kucnas cpena
o Conb cumpHOTO ocHOBaHUs U ciadoi kuciaotel (CH; COONa):
CH3;COO0™ + H,0 = CH3COOH + OH™
o Ilenouynas cpena
TexHuka 0e30MacHOCTH
PabGorath B 3alIUTHBIX OYKaX U MepyaTKax
N30eraTh KOHTaKTa PEAKTUBOB C KOXKEH
o He mpunumarts nuiny B m1abopaTopuu
Cobmroath nmpaBuiia paboThl ¢ KUCIOTaAMU U IIEJI0YaMHU

ITocne 3aBCPIICHUA JSKCIICPUMCHTA HGO6XO,[[I/IMO CACIIATb BBIBOJABI O XapPaKTCPC

Cpelibl paCTBOPOB U MPOTEKAOIINX PEAKIUAX TUAPOIN3A.

’K) TepevyHcJuTe OCHOBHBLIE ACHEKThbl CO00JII0IeHHS] TEXHHKH 0e30MaACHOCTH

IpU padoTe C AarpecCUBHbIMHU peareHTaMu (ruIpoKCHI HATPUs).

OcHOBHbIC aCHEKTbl TEXHHMKH 0€30laCHOCTH NpH padore ¢ THAPOKCHAOM

HATpus
I'mapokcenn  warpuss  (eIkuil  HaTp,  KaycTHYecKas  COJa)
BBICOKOArPECCUBHBIM ~ XMMHUYECKHUM  BEIIECTBOM,  TPEOYIOIIUM
cOOJTII0ICHUS TTPaBUJT OE30MTACHOCTH.

1. CpeacrBa MHAUBHUAYAJIbLHON 321U THI:

o 3ammTHBIE NEPYATKH U3 KUCIOTOCTOMKOI0 Marepuania

e 3amuMTHBIE OYKH C OOKOBBIMU IIUTKAMHU

« PecnimpaTop unu Macka ¢ yroiabHbIM (PHIBTPOM

o Xauat i 1adopaTopHBIA KOCTIOM

o bBaxuuabl 1715 3a1TUTHI 00YBH

2. IIpaBuiia pabdoThI ¢ BeNIECTBOM:

o PaboraTh TONBKO B BBITSKHOM IIKady

« Hcnonb30BaTh TOMBKO YUCTYIO MOCYTY

o He nomyckath KOHTaKTa ¢ KOXKEH M CIM3UCTHIMU

o XpaHUTH B IIJIOTHO 3aKPBITON Tape

« I3Gerars monamanus BOIBI Ipu paboTe

3. Mepbl nIpe10CTOP 0KHOCTHU:

ABIIACTCA
CTpororo

° HpI/I I[mormagaHu Ha KOXY HCMCIJICHHO IIPOMBITH OOJIBIIIUM KOJIHUYECTBOM

BOJIbI
o Ilpu BAbIXaHUM ITAPOB BBIMTH HA CBEKUHN BO3IYyX
o IIpu nonmaganuu B ria3a MpoMbITh BOAOW HE MeHEE 15 MUHYT

o Hmerp moa pykol HEHTpaIu3yIOIIHE PacTBOPHI (YKCYCHYIO WM OOpPHYIO

KHCIIOTY)
4. Opranusanusi paéouero mecra:
o Hannuue anteuku nepBoii NOMOIIN
« IIporuBonoxapHoe 060pyn0oBaHHE
o CpencrBa HEMTpanU3alMu NPOJIUBOB
o BenTwmanuonnasa cucrema



5. OcoOble ykazaHus:

o 3amnpeiieHo paboTaTh B OIMHOUKY

o Heob6xoaumo uMeTh miiaH sBaKkyaluu

o Crnenyer 3HaTh PACIOJIOKEHUE CPEICTB HEUTpATU3AIINH

o Tpebyercs perymsipHbIii KOHTPOIh COCTOSHUS 3AIIUTHON OJICIKITBI
[Ipu coOmroaeHnn BCcex Mep MPEeIOCTOPOKHOCTH PUCK MOTYYEHHUSI TPAaBM U 0KOT'OB
3HAYUTEIHHO CHIKACTCHS.

Py0esxxkHblil KOHTPOJIb 110 Pazieny 2. Xumnueckue peakimun
dopma pyOeKHOro KOHTPOJIsI — KOHTPOJIbHas paboTa
Koa konTposupyemoii komnerenuuu — OK 01
Kourposbhas padora
I BapuanT:
1. Duemenry, »3JexTpoHHas ¢opmyaa Koroporo 1s22a%2p®3s?3p* |
COOTBETCTBYET BOOPOHOE COeITMHEHMeE:
(1) HD
(2) OHs
+ (3) HS
(4) OHa.
N300pa3ute cTpoeHHE aroMa 3TOro 3JIEMEHTa M OOBSICHUTE €ro BaJICHTHBIC
BO3MOXKHOCTH.
Otser:
Pemenne:
1. Omnpenenum 31eMEHT 0 >IEKTPoHHOH popmyie 1s22a%2p®3s23p*:
« Bcero anextponos: 2+2+6+2+4=16
o IlopsinkoBelit HOMep: 16
o DJieMeHT: cepa (S)
2. BomopoaHoe coeTuHEHHE Cephl:
o Cepa obOpazyer coenunenue H,S (cepoBomopon)
o IIpaBunbHsiiil otBeT: (3) H29
3. CrpoeHue aToma Ccephl:
3p
[
3N
2pNNN
2s N
s
4. BasieHTHBIE BO3MOXHOCTH CEPBI:
o B 0ocHOBHOM COCTOSIHUM: 2 HECTIAPEHHBIX AJIEKTPOHA B 3p-TIOAYypOBHE
o MoxeT 06pa3oBbIBaTh 2 KOBAJICHTHBIE CBSI3H (BaJIeHTHOCTH II)
o Ilpu BO30YX)I€HUU:
o PacmapuBanue 371eKTpOHOB 3S-IOAYPOBHS
o Bo3moxxHoCTh 00pa3zoBanus 4 cBsi3eit (BaleHTHOCTH [V)
o ObpazoBanue 6 cBs3elt (BajieHTHOCTh V)



TaxuMm oOpazom, cepa MOKeET MposaBIATh BasieHTHOCTH I, IV u VI, uto o0bsicHsier
e€ cmocoOHOCTh 00Pa30BHIBATH Pa3IMYHBIC COSAMHEHUS, BKItouas H,S.

2. B kakoM psay npeacTaBjieHbl TOJbLKO BellecTBa ¢ KOBAJEHTHOM
HEIOJIAAPHOH CBA3bIO:
(1) HCI, Oz, CO2
+ (2) Nz, Os, Hz
(3) Cu, Nal, H=0
(4) CH4, NHs, F2
3apucyiiTe SJEKTPOHHYI0 U CTPYKTYpHYIO (QOpPMYJTy NEpBOrO COCAMHEHHS B
CTpOKE.
Oo0bsicnenune: KoBaneHTHass HeMmojsipHas CBs3b 00pa3zyeTcss MEXAYy AaTOMaMH
OJIHOT'O U TOTO K€ 3JeMEHTa. PacCMOTpUM Ka)Ibli PsJI:
1. HCl (xoBamentnass mnomspras), O: (xoBaneHTHas HenomsipHas), CO:
(KOBaJICHTHAsI MOJISIPHAS) — HE MOJIXOIUT
2. N2 (xoBameHTHass HenoisipHasi), Os (KOBaJeHTHas HemoysipHas), He
(KOBaJICHTHAsI HEMOJISIPHAS) — MOAXOIAUT
3. Cu (meramumueckas), Nal (nonnas), H-O (koBaneHTHas moiisipHasi) — He
TIOJTXOTUT
4. CHs (koBasmentHass mossipHas), NHs (xoBaneHtHass moJisipHas), F»
(KOBaJICHTHAsI HEMOJISIPHAS) — HE MOIXOIUT
DJIEKTPOHHBbIE H CTPYKTYPHbIe (pOPMYJIbI ST TIEPBOTO COSAMHEHUS U3 psaaa (2):
Na:
o JJeKTpoHHasi (popmy.Ja:

‘N::N:

o CrpykrypHas popmymna: N=N
B Monekyne azora aroMmbl CBs3aHbl TPOMHOM KOBAJEHTHOW CBA3bIO, IIPU ITOM
KaXIbIA aTOM a30Ta UMEET MO TPU HECHAPEHHBIX AJIEKTPOHA, YYaCTBYIOIIUX B
00pa30BaHUHU CBA3H.

3. MoHHYI0 KPUCTAJINYECKYIO PellleTKY uMeeT:
(1) rpadut

(2) 6pomoBOIOpPOA

(3) xene3o

+ (4) 6pomu; aMMOHUS

4. MMHMMAJILHYIO CTelleHb OKHCJIEHHSI cepa MPOosABJIsieT B COeIMHEHUHU:
(1) KoSO.

(2) Na2S0:s

(3) SOz

+ (4) CaS



5. K coJisiM OTHOCHTCS KasK/10€ U3 IBYX BElECTB:
+ (1) KCl u NaHSO:s

(2) H2SOs u Cr(OH)s

(3) NHs u MgBr2

(4) HzS u CaCO:s

6. MoryT B3anMo/1eiicTBOBAThb JAPYT € IPYrom:
(1) Fe u Ca(OH)

(2) Al u KNOs

+(3) Al u NaOH

(4) Cuu HCI

7. MeTain4eckne CBOICTBA MPOCTHIX BelecTB B psixy Na ->Mg-> Al->Ca-
>K:

+ a) BO3pacraroT;

0) YMEHBITIAIOTCS;

B) BHauaJie 0cabeBaloT, 3aTEM YCUIMBAIOTCS;

I') BHayajie BO3pacTaroT, 3aTeM YMEHBIIAIOTCS.

8. JIuHeliHy0 (popMy HMeeT MOJIEKYJIA:
a) NHs;
0)H20;
B)H-S;
+ 1) HCI
CocTaBbTe €€ D3JIEKTPOHHYIO (OpMYIly, YKaKHTE, B CTOPOHY aTOMOB KakKoOro
AJIEMEHTa CMellaeTcs o0Ias JJIeKTpOHHAas Mapa, W H300pa3ure CcXemy
NEPEKPBIBAHMS ATOMHBIX OPOUTAJICH.
Oo0bsicnenue: Jluneiinyro ¢opmy umeer motiekyna xiopoonopona (HCI), tak
KaK:

o ATOMBI BOJIOpOJIa U XJIOpa 00pa3yIoT OJHY KOBAJIEHTHYIO CBS3b

o Pa3numa snekTpooTpHULIaTEIbHOCTEN 3JIEMEHTOB JOCTATOYHO BEIHKA

o DIEKTpOHHAs TIUIOTHOCTh CMeEMIaeTcsa K Oosiee 3IeKTPOOTPULIATEIIEHOMY

aToMy XJiopa

daexTpoHHas popmysia mojekyianl HCI: He + «Cl: — H—CI
CMelienne 3J1eKTPOHHOM MIoTHOCTH: OO0IIast AIEKTPOHHAs Napa CMENaeTcs B
CTOPOHY aTOMa XJIOpa, TaK KaK XJIOp UMeET OOJNbIIYIO 3JIEKTPOOTPULIATEIHHOCTD
(3.16), uem Bozopos (2.20).
CxeMa nepexkpbIBaHusl OpOUTAJICH:



\/

\/
H-C1

B monexyne HCI nmpoucxonut c-nepekpbiBanue 1s-opoutanm atoma BOIOpoaa H
3p-opOutanu aroma xjopa.

9. W3 npuBeaeHHnIx ¢opmya  BbinMmuTe  GopMyJabl  BelleCTB
HeMoJsIeKyJasipHoro crpoenusi: CaO, HBr, CaCQO3, H2CO3, Mg, Cl207,

H2S04, KNOS.
BemecTrBa HeM0JIeKYJISIPHOT O CTPOEHHUSI U3 MIPEICTABIEHHOIO CIIHCKA:

o CaO (okcum xampliFisl) — HOHHOE COCIWHEHHE, COCTOSINEE M3 KATHOHOB
Ca*" u annonoB O~

o« CaCOs; (kapOoHaT KaJblMsl) — COJb C HMOHHOW KPUCTAJUIMYECKON
pemeETKOMN

o« Mg (marauit) — mpoCTOE BEIIECTBO C METALIMYECKONW KPUCTAJUTMYECKOMN
PELIETKOM

o KNOs (HuUTpaT Kajivs) — COJib, UMEIOIIasi HOHHOE CTPOEHHUE
Ocransubie BemectBa (HBr, H:CQOs, Cl:O7;, H:SQs4) uMeT MoJEKYIsipHOE
CTpPOEHHE, TaK KaK COCTOST M3 OTHAETHHBIX MOJICKYJ, CBSI3AHHBIX KOBAJICHTHBIMU
CBSI3SIMU.

10.B cxeme npeBpamenuii CI2 NaCl AgCl BemectBamu «X» 1 «¥Y» ABJASOTCS
COOTBETCTBEHHO:
(1) NaOH u Ag
(2) Nau Ag
(3) Na2S0O4 u AgNO3
+ (4) Na u AgNO3
CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIIUX PEAKITUH.
Pemenue:
s ocymectBienus npespaiienuii Clo — NaCl — AgCl neobxoaumo nogodparh
Takue BemecTBa X U Y, KOTOpble OYAyT y4acTBOBATh B PEAKIIUSX:
1. Cl2 +2Na — 2NaCl (peakuus XJiopa ¢ HATPUEM )
2. NaCl + AgNOs — AgCl| + NaNOs (peakiusi oOMeHa MEXIY XJIOPHIOM
HATpUsI 1 HUTPATOM cepedpa)
Takum o6pa3om, BemecTBOM X siBisieTcs HaTtpuit (Na), a BemectBoM Y — HUTpAT
cepebpa (AgNO:s).



OcTanbpHble BApUaHTHI HE MOAXOJAT, TaK KaK:
o NaOH n Ag He MOryT OCYIIECTBUTh JAaHHBIE ITPEBPALLECHUS
o NaxSOsu AgNO; He 1anyT HYy>)KHOTO pe3yJibTara B IEPBOMl peaklnu
o Nawu Ag (BapuaHt 2) He 00pa3ylOT XJOPUJ HATPUSI IPU B3aUMOJIEHCTBUH

11. Ilpu B3auMoaeiicTBUU MUHKA Maccoid 13r. ¢ M30BITKOM COJISTHON KHMCJIOTBI
oOpasoBaJicst ra3, 00bemMoM (H.y.)
a) 2,24m;
+0)4,481.;
B)1,12m.;
r)3,36:1.
BriOpaHHbBIN OTBET MOATBEPAUTE PEIICHUEM 3aa9H.
Jlano:
o Maccanunka (Zn)=13r
o ComnsiHas KUCIOTa B N30BITKE
o Haiitu: 00b6EM BeIICHBITIETOCS Ta3a (H.Y.)
Pemenue:
1. 3anumem ypaBaenue peakuuu: Zn + 2HCl = ZnCl, + H, 1
2. Haiiném xonmdecTBO BelecTBa IMHKA:
o Momsapuas macca nmaka M(Zn) = 65 r/mMouib
e n(Zn) === B = 0,2 MOJIb
M 65
3. Ilo ypaBHEHHIO peakIuu:
e 1 monb Zn gaér 1 mons He
e 3Hauwut, 0,2 mostb Zn gact 0,2 monb Ho.
4. Haiiném 00bpEM Bogopoaa:
o Ilpu H.y. | Mok ra3a 3anumaer 22,4 n
e« VH,)=n-"V,=02-224=448n

Il BapuanT:

1. Duemenrty, »>jeKTponHas ¢opmyJaa Kkoroporo 1s22s22p®3s23p3 |
COOTBETCTBYET BbICIIMA OKCH]T
(1) 205
+(2) P20s
(3) 2:20s
(4) PO:
N300pa3ute cTpoeHHWE aTroMa 3TOr0 D3JIEMEHTa M OOBSICHUTE €ro BaJICHTHBIC
BO3MOXKHOCTH.
Pemenue:

1. Onpenenum >IEMEHT MO JIEKTPOHHOHN (hopMmyIie:

« DnekrponHas popmyna 1s22s22p®3s23p3

o OO1ee 9ncio MeKTPOHOB = 15

o TlopsnkoBsiii HOMep 25memenTa = 15 (docdop, P)

2. Bwrcmmii okeun docdopa:

o ®ochop HaxXOaUTCSA B 5 TPyMIE MEPUOANIESCKON CHCTEMBI



o Bpricias BaneHTHOCTH paBHA HOMEpY rpynibl (V)
o ®opmymna BeIciiero okcuaa: P-Os (Bapuant 2)
3. Crpoenue atoma docdopa:

3p
4 " S

3s T t T

S s 4
2p T T 1

S a &
2s T
R
1s T

4. BaneHTHbIC BO3MOXHOCTH (ocdopa:

o B ocHOBHOM cocTOsiHMU: 3 HECTIAPEHHBIX AJEKTPOHA B 3p-TIOIYPOBHE

o Moxet nposiBiATh BajeHTHOCTS III (3a cueT 3 HecapeHHBIX IJIEKTPOHOB)

o Ilpu BO3OYXIeHUHU: OAMH SJEKTPOH C 3S-MOAYpPOBHS TepexoauT Ha 3d-
MOYPOBEHD

o MoxeT mposBIATh BaJEHTHOCTb V (32 CUET BCEX S5 3JIEKTPOHOB BHEIIHETO

YPOBHS)

2. B psay BemecTtB BOAOPOA, AMMHAK, XJOPHI Kajlblus, a30T, MeTaH
KOJIMYECTBO BellleCTB ¢ KOBAJICHTHOM HEINOJSAPHOU CBSA3bI0 PABHO:

(1) omHOMY

+(2) nBym

(3) Tpem

(4) geTbipem

3apucyiiTe 3JIeKTPOHHYIO U CTPYKTYPHYIO (DOPMYIly OJTHOTO U3 COEAMHEHUH.
Pemenue:

Ornpenenyim THUII CBSI3U B Ka)KJIOM BEILIECTBE:

o Bogopon (H:) — xoBaneHTHasi HeMoJisAipHash CBA3b (/IBa aroMa OJIHOTO

3JIEMEHTA)

o Ammuak (NHs) — xoBaJIeHTHas OJISIpHAs CBS3b (Pa3HbIE 3JIEMEHTBHI)

o Xuopua kaasuus (CaClz) — nonHas cB3b (METaT M HEMETAIL)

o A3or (N2) — KoBajJieHTHasl HEMOJIAPHAsl CBA3b (J[Ba aTOMa a30Ta)

o Meran (CH4) — KoBaJIeHTHas MOJSPHAS CBSA3b (PA3IUYHBIE 3JIEMEHTHI)
Bemiecta ¢ koBasieHTHOM HenosipHoO cBsi3bio: Ha 1 N2 (Bcero 2 BeriecTsa).
Otger: 2 (1ByM)

PaccMoTpuM 251eKTPOHHYIO U CTPYKTYpHYIO popmyiibl ammuaka (NHs):
DnexkTpoHHas popMyna:



CrpykrypHas popmymna: H—N—H | H
B monekyne aMmMuaka atom a3ota oOpa3yeT Tpu KOBAJICHTHBIC CBSI3U C aTOMaMu
BOJIOpOJia. Y a30Ta OCTAETCs OJHA HETOeIEHHAs DJIEKTPOHHAS Tapa.

3. ATOMHYI0 KPHCTA/UIHYECKYIO PellleTKy UMeeT:
(1) xucmopon

+ (2) rpadut

(3) okcup yrnepona (IV)

(4) xI0poBOIOPO

4, BpICIIYI0 CTeNEeHb OKHMCJIEHUS XJIOP MPOSIBJIsIeT B KHCJI0TE:
(1) HCI

(2) HCIO

+ (3) HCIOq

(4) HCIOs

5. OCHOBHBIM SIBJISIETCS KAKIbI U3 JABYX OKCHI0B:
+ (1) Cs:0 u CalO

(2) SOs u P20:s

(3) ZnO u K0

(4) Al.Os u BaO

6. F'uapokcua 6apusi He B3aUMOJelCTBYeET C:
(1) HCI

(2) CO:

+ (3) CaCl:

(4) H.SOs

7. ATOMHBIE PaaAnyCbl XUMHYECCKHUX 3JIEMECHTOB YMCHBIIAKTCHA B PsAAYy:
A)Zn,Cd,Ca,K;

b) I,Br,Se,As;

+ B )Ga, Ge, As ,Se

I') P,N,C,B.

8. TpeyroiibHy1o (popMy UMeeT MOJIEKYJIA:
A)NH;;
b)SeH:;
B)BeCly;
+ [NBCls
CocraBpTe €€ OIJIEKTPOHHYIO (opMyily, H300pa3uTe CXeMy MEepeKpbIBaHUS
ATOMHBIX OpOUTAJIEN U YKAXKUTE, MOJISIPHA UM HENOJISIPHA 3Ta MOJIEKYJIa.
JuexktponHas ¢popmyaa mouekyJabl BCls:
« bop (B) umeer 3 BaJleHTHBIX 2JICKTPOHA
o Kaxaplit xsiop (Cl) umeer 7 BaJ€HTHBIX 3JIEKTPOHOB
« B monekyne BCls obpasyercs 3 koBanentHsie cBsizu B-Cl



Cxema mnepexkpbiBanus opoutasneii: B wmonekyne BCls npoucxomut Sp?-
rudpuamn3anms opouranei atoma Oopa:
o OpHa s-opOuTab U ABE p-opOuTau 00pa ruOPUIU3YIOTCS
o OOpa3sytorcsa Tpu THOpUAHBIE Sp*-0pOUTaIU
o OTu opOUTanM pacnosiaraloTcs B OJHOM MIOCKOCTH moA yriaom 120° npyr k
Apyry
o IlpoucxoauT mnepekpbiBaHWE SpP>-TUOPUIIHBIX opOuTaneii Oopa c p-
opOUTAIAMU XJI0pa
IIpocTpancTtBeHHOoe cTpoeHne: Mornekyna uMeeT (¢GoOpMy MPaBUIBLHOTO
TPEYroJibHUKA (TJIOCKUN TPEYTOJbHUK):
« Bce aTtoMbBI HaxoAITCSI B OJHOM INIOCKOCTH
o Yron mexnay ceazsmu B-Cl coctasnser 120°
o JlumonbHBIE MOMEHTHI CBSI3€H KOMIIEHCUPYIOT APYT Apyra
oasipaocth Monekyabl: Monekyina BCls siBnsercs HemoJIIpHOM, Tak Kak:
o BekTopbl AMNOIBHBIX MOMEHTOB CBS3€1 HAPABIIEHBI B PA3HBIE CTOPOHBI
o Hx cymMapHbIi MOMEHT PABEH HYIIIO
o Mornekyna cMMMETpUYHA OTHOCUTEIIBHO LEHTPA
Takum o6pa3om, wmomekyna BCls umeer TpeyrombHyio ¢opMy, SBIsSETCS
HETIOJISIPHOM U UMEET IIJIOCKOE CTpoeHue ¢ yriiamu 120°.

9. U3 npuBeaeHHbIX (GOPMYJ1 BHIMUIIUTE (POPMYJIbI BEIIECTB MOJIEKYJISIPHOT O
crpoennsi: CaO, HBr, CaCO3, H2CO3, Mg, CI207, H2S04, KNO3, CI2.
BemrectBa M0JIEKYJISAPHOT0 CTPOEHUsI U3 MIPEACTABICHHOTO CIIUCKA!

« HBr (6pomoBomopon)

o H:COs (yrompHas Kuciiora)

o CL207 (oxcup xsopa (VII))

o H2SOu4 (cepHas xucmnora)

e Cb (XJIOp)
O0bsicHeHMe:
BemectBa MONIEKYISIPHOTO CTPOCHHS COCTOST W3 MOJIEKyl. B HHX aToMbl
COEIMHEHBI MEXJy COOOM KOBAJEHTHBIMH CBSI3IMH. Takue BeliecTBa OOBIYHO
UMEIOT HU3KHUE TeMIIepaTyphl IUIABJICHUS U KUTIEHUS, 4acTO JIETYYH.
Ocranbnble BemecTBa u3 cnucka (Ca0O, CaCOs, KNOs) umMeroT HEMOJIEKYISIPHOE
CTpOeHHE (MOHHOE), TaK KaK COCTOAT U3 MOHOB, CBA3AaHHBIX MOHHBIMH CBSI3SIMHU.
Maruuit (Mg) — mnpocToe BEIIECTBO C METAIIMYECKOW KPUCTAJUIMUYECKON
PEIETKOM.

10. B cxeme npeBpamenuii Na NaOH Na2CO3 BemectBamMu «X» H «Y»
SIBJISIFOTCH COOTBETCTBEHHO:

+ (1) H20 u CO:

(2) Na2O u CO2

(3) H.Ou CO

(4) H20 u CaCOs

CocraBbTe ypaBHEHUS COOTBETCTBYIOIINX PEAKIIHIA.

Pemenne:



Jns  ocymectBienusi npeBpamenuii  Na — NaOH — Na,CO; Heob6xoaumo
ONPEEIIUTh BelecTBa X U Y.
1. IlepBoe npeBpamienue: Na — NaOH
o Harpuii pearupyer ¢ BOIOM ¢ 00pa3oBaHMEM THAPOKCUIA HATpUi U
Bomopoaa: 2Na + 2H,0 — 2NaOH + H, T CrnenoBarenbHo, BeliecTBo X —
sTo H20.
2. Btopoe npespamenne: NaOH — Na,COs;.
o [l'uapokcum HaTpusi pearupyer ¢ YIJICKUCIBIM Ta3oM ¢ 00pa3oBaHHEM
kapoonara Harpus: 2NaOH + CO, — Na,CO3; + H,03nauut, BemectBo Y
— 9310 CO:>.
OrBet: npaBuwibHbI Bapuant — 1(H,0 u CO,).
YpaBHEHUS pEaKLUN:
1. 2Na+ 2H,0 = 2NaOH + H,
2. 2NaOH + CO, = Na,C05; + H,0

11. KonuvecTBO BemectBa W 00beM KHCJI0POAa, HEO0XOAMMOro sl
nosydeHusi 18r Boabl, COCTABJIAIOT:
A) 0,5 monb u 22,411
b) 1 monb u 11,27;
+ B) 0,5 mosb u 11,27;
I 1 Mmonb u 22,4:.
BrIOpaHHbIN OTBET MOATBEPAUTE PELICHUEM 3aauH.
Hano:
o Macca Bogst m(H20)=18 r
o Haiitu: konmnuectBo BemectBa n (O2) u 006éM V(0O2).
Pemenne:
1. 3anumem ypaBHeHHE peakiuu oOpa3zoBanus Boasl: 2H, + 0, = 2H,0
2. Haiiném xonmuecTBO BEeCTBa BOJIBI:
o Monsipuaas macca Boasl M(H,0) =2-1+ 16 = 18 r/mMoub
« n(H,0) = g = 1—: = MOJIb
3. Tlo ypaBHEHMIO peaKIuu:
o Ha 2 monb Boabl TpeOyetcst 1 Monb Kucioponaa
o 3HauuT, Ha 1 MOIB BOABI MOTpeOyeTcs 0,5 MoJb KUCIOpOoaa

4. Paccuutaem o0BbEM KHCTIOpOaa:
o Ilpu H.y. | Mok ra3a 3anumaer 22,4 n

« VV(0,)=n-V,=05-22,4=112x

Pa3zges 3. CTpoeHue U CBOIICTBA HEOPrAHUYECKUX BelIECTB

Tema 3.1. Kuaccupukanusi, HOMEHKJIATYPAa M CTPOEHHE HEOPTraHUYeCKHX
BellecTB

dopma TeKylIero KOHTPOJIA — TECTUPOBAHUE, MPaKTUUeCcKas paboTa

Koa xonTponupyemoii komnerennuu — OK 01, OK 02

TecroBoe 3aganue:

1. Heoprannueckue BemecTBa JeJsTCH HA 2 00JibIINeE TPYINIIbI



A. METaJJTbl 1 HEMETAJUIBI

+ b. mpocThIe U CIIOKHBIE BENIECTBA

B. TBEpabIe U KHUAKKE BELIECTBA

I'. ra3sl 1 x)xuIKOCTU

2. K ¢J10:)KHBIM BeliecTBAM OTHOCSATCS

A. KHCJIOTBI, OCHOBaHUSI, COJIU

b. oxcuanl, ocHOBaHUS

+ B. okcuabl, OCHOBaHUSI, KUCJIOTHI, COIU

I'. okcuabl, OCHOBaHUSI, KUCIOTHI

3. Oxkcuabl OLIBAIOT

A. KHCIIOTHBIE

b. xucnele, cpennue

B. ocHOBHBIE

+ I'. KUCIIOTHBIC, OCHOBHBIE, aM()OTEPHBIE

4. OxkcuI0M HA3bIBAETCS

A. CIOXHOE BEIIECTBO, COCTOSIIEE K3 TPEX HJIEMEHTOB, OJWH M3 KOTOPBIX
KHUCIIOPOJT

b. cnoxHoe BemecTBo, COCTOSAIIEE U3 METaIa U KUCI0pO/1a

B. cioxHO€E BENIECTBO, COCTOSIIEE U3 IBYX JIEMEHTOB, OJMH U3 KOTOPBIX BOJOPOT
+ ['. CnoXHOE BEHIECTBO, COCTOAIIEE M3 JBYX 3JIEMEHTOB, OJWH M3 KOTOPBIX
KHUCJIOPOJ

5. OCHOBHO# OKCH/I TOJIY4YA€TCH NMPHU B3aUMOIEHCTBUH

A. MeTamia u Bogopoaa

b. HemeTaiuta u kucmopoaa

+ B. meTtaiuia u kuciaopoa

I'. Bomopona u kucinopoaa

6. KucyoTHbIIl OKCH/I MTOJIy4aeTcsl IPH B3aUMOAeiiCTBUM

A. MeTalia U KUCaopoja

+ b. HEMeTau1a 1 Kuciopoaa

B. mepexonnoro Meramia u Kuciopoaa

I'. Hemeramna u Bomopoa

7. AMdoTepHBIA OKCH/I TOJIYHYAETCsl IPU B3aUMO€iiCTBHH

A. HeMmeTaiia u Kuciaopojaa

+ b. nepexonHOro MeTasia U Kucaopoaa

B. Hemeramna u Bogopoaa

I'. Mmerayuta u kucnopona

8. OcHoBaHHEeM Ha3bIBAETCH CJI0KHOE BEHIECTBO, B COCTAB KOTOPOIr0 BXOAAT
A. KHCIIOPOJT

+ b. runpokcunnas rpynna OH

B. Bozmopon

I'. kuCIOTHBIN OCTATOK

9. KHCJI0THI - 3TO CJI0KHbIE BElIECTBA, B COCTAB KOTOPBIX BXOAAT
A. aToM BoJOopo/ia U aTOM MeTasia

b. atom Bogoposa u aToM HemeTala

+ B. aroMbI BOJIOPO/1a U KMCJIOTHBIM OCTATOK



C. aTroM BoJIOpOZia U TUAPOKCUAHAS TPYIIA

10. Costu - 3TO CJ10KHBIE BelLIECTBA, B COCTAB KOTOPbIX BXOAAT
A. KUCJHOpOJ U TUJIPOKCU/IHAS TpyMIa

b. BO1opo1 ¥ KUCTOTHBINM OCTAaTOK

+ B. aTom MeTania u KUCIOTHBIA OCTAaTOK

I'. aroM HemeTai1a ¥ KUCIIOTHBIMA OCTaTOK

11. ConsiMu ABJIAKOTCSA:

A. Al2 S3, NH.CI, H:SiO.

b. Al2Os, NH4NO:s, K2SiO4

B. Al(OH)s, NH4ClI, Na2SiO.

+ I". ALLS;, NH«ClI, K:SiO4

12. K KucJj10oTamM OTHOCUTCS TPYIIIA BEleCTB:
+ A. HzS, HNOs, HBr

b. KCl, HCI, H2SO4

B. NHs, HNOs, HI

I. NaOH, HzSO4, H.S

13. Uckiouure qumuee HCI; Mg(OH)2; KOH
OtBet: HCI

14. Uckmrouurte gumHee CuO; Cu(OH)2; MgO
OtBet: Cu(OH),

15. CooTHecure.

Oomas ¢popmyaa Kiacc Heopranuveckux BeuecTs
1. HyAc B) A. OCHOBaHHS
2. Me(OH), A) b. oxcusl
3. Mey(Ac)y I) B. KuCIO0THI
4. 3,0y b) I'. conn
16. 3anonuute TadAMIY
No | ®dopmyaa BemectBa | Ha3Banmue BemiecrBa Kuace Bemiecrsa
1 | HCI CossiHast KUCIIOTa KHUCJIOTBI
2 | HgO Oxkcun prytu
3 | CaCOg4 KapOonat xambms
4 | Al,(S0,4)5 Cynbhar aroMIHHS
5 | PbO, OxcuJ cBHUHITA
6 | Mg(OH), ['uapokcu Mmaraus OCHOBaHHS
7 | ZnO OkcuJt IMHKA
8 | Cu(NO3), Hurpar menu
9 |P,0q Oxcun docdopa
10 | BaSO; Cynbdut 6apus




IIpakTnueckas padora: PemieHue 3ajiay Ha pacdyeT MaccoBOM J0iM (Macchl)
XUMUYECKOTO DJJeMEHTa (COeIuMHEHHs])) B  MoJiekyle (cMmecu). Pemenue
MPAKTUYECKUX 3aJaHUM MO KJIacCU(PUKALMK, HOMEHKIAType U XUMHYECKUM
dbopMynaM HEOpPraHMYECKUX BEIIECTB pa3IMYHBIX KJIAcCOB (Ha3bpIBaTh U
COCTaBJIATH (POPMYJbI XUMHUYECKUX BEIIECTB, OMPEIEIATh MPUHAIJICKHOCTh K
KJIaccy).

Hcrounnku xuMuueckol MH(pOpMaIlMu: HaydHas M ydeOHO-Hay4dHasi JIMTepaTypa,
cpeacTBa MaccoBoil nHpopmanuu, cetb UaTepHer u apyrue. [louck nndpopmannu
10 Ha3BaHUSIM, UJICHTU(HUKATOpAM, CTPYKTYPHBIM (hopMysam.

Tema: Pemenue 3a1au Ha pacyeT MacCOBOM JTOJIM (MAacChl) XUMHUYECKOTO dJIEMEHTA
(coenuHeHus) B MOJIEKYJE (CMECH).

Heanb paborbl: oTpaboTaTh MOHATHE «MaccoBas JOJS» Ha NPUMEPE pelISHUs
3aj1a4

Oo6opynoBanue:

1.YuebHuk

2. Terpanp

3.Pyuka

4 ITepuoauueckas cucrema xuMudeckux asemenToB .M. Menzaeneera

5.bnank ¢ 3amaHusIMu

OcHOBHbBIE TEOpeTHYECKHE TTOJT0KEHUS

MaccoBasi 70J151 3JIEMEHTA — PTO OTHOIIIEHHWE MACChl ATOT'0 3JIEMEHTA B CI0KHOM
BEIIIECTBE K MAacCe€ BCEr0 BEIIECTBAa, BBIPAXXEHHOE B JOJISIX €IUHUILI (WX B

MPOLICHTAX).
m(3)
w = - 100%
m(BelecTBa)

MaccoBas 107151 2JIeMeHTa B BelllecTBe 0003HavYaeTCsl JaTUHCKONU OYKBOH @ (Iy0JIh-
B3) M MOKAa3bIBAECT MO0 (YacCTh MAacCChl), MPUXOASUIYIOCA Ha JTAaHHBIM 3JIEMEHT B
oOmielt macce BemniecTBa. MaccoBasi J0Js1 dJ€MEHTa B BELIECTBE BBIpAKaeTcs B
JOJISIX €AMHMIIBI WIIM B TIPOIIeHTax. YacTh OT LIeJ0ro BCETr/1a MEHbIIIE EJI0T0, KaK
JI0JIbKA arejbCHHA MEHBILIE BCErO aleIbCUHA.

Hanpumep, B cocraB okcuma pryru HgO Bxoaut nBa sieMeHTa — pTYTh U
kucinopon. Ilpu HarpeBanuum 3Toro BemiecTBa Maccod 50 r momywaercs 46,3 T
prytu u 3,7 T kuciopona. PaccuntaeM MaccoByl0 OO PTYTH B CJIOXHOM

BEILIECTBE:
46,3r
w(Hg) = Sor = 0,926, unu 92,6%

Paccuntaem wMmaccoByro nomo Kuciaopojga B Bemiectse. st 3Toro maccy
KHCJIOpOAa paslnesimM Ha Maccy cMmech. [loactaBuM 3HayeHHsT Macc BELIECTB.
[Tonyuaem:

w(0) =

)

r
= 0,074, unu 7,4%
50r

Y4uuTeiBas, 4TO CyMMa MAacCOBBIX JIOJIEH DJIeMEHTa B BEIIECTBE paBHA CIUHUIIE,
w100 %, MaccoByro AOJIXO KUCIOPOJA MOKHO HAUTH MO PA3HOCTH:



w(0) =1 —w(Hg) =1 — 0,926 = 0,074
w(0) = 100% — w(Hg) = 100% — 92,6% = 7,4%

Jnst Toro, 4toObl HAWTH MAcCOBYIO JOJIO DJJIEMEHTa B BEIIECTBE, HYKHO
OTHOCHUTEJIbHYIO aTOMHYIO MAaccy 3TOr0 3JIEMEHTa YMHOXHUTh Ha YHUCIO aTOMOB
JAHHOTO XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE W PA3JAEIUTh HA OTHOCUTEIBbHYIO
MOJIEKYJISIPHYIO MacCy BEIIECTBA.

Ar(3) -n(3)
= -100%

Mr(BeuiectBa)
Haiiném wmaccoByro nomo kucimopoga. [ns 3TOro HYXHO OTHOCHUTEIIBHYIO
aTOMHYIO Maccy KHCIOpoAa YMHOXHUTh Ha 4 W pa3feuTh Ha OTHOCUTEIbHYIO
MOJIEKYJISIPHYIO Maccy Bcero BemiecTna. [lonyuaercs 0,653, wim 65,3 %.

w(3

0) = _Ar©) ) 4
w(0) = Mr(BelecTBa) °
16-
(1)(0) = 9—8 = 0,653,1/1.]11/1 65,3%

PaccuntaeM MaccoBbie A0 3JIEMEHTOB B MeTaHe, (hopmyna kotoporo CHa. Jlns
ATOTO OMpEACIUM OTHOCUTEIBbHYIO MOJEKYISIpHYI0O Maccy MeTaHa. llomcraBum
3HAYEHUSI OTHOCUTEIBHBIX aTOMHBIX MAacc U MOIy4uM 16.

Mr (CHs) = Ar(C) + Ar(H) -4 =12+ 1 -4 = 16

3aTeM HalJEM MAcCOBYIO OO yriaepoja B metaHe. [y storo 12 ymHOXuM Ha |
v paznenum Ha 16. B

pesyabTare oopasyercs 0,75, wim 75 %.

O6o03HaunmM dopmyny nuputa FexSy. 3arem Halii€éM COOTHOIIICHHE UHCKCOB X U Y.
J1J1st 3TOrO 3HAYCHUS

MAacCOBBIX JI0JIEM pa3JeluM Ha OTHOCUTEIbHBIE ATOMHBIE MAacCChl 3JIEMEHTOB.
[ToxcraBum 3HaueHU U

nonydyum cootHomenue 0,0083 : 0,0167.

[IpuBenéM COOTHOIIEHUSI MHIEKCOB K LIEJbIM YHMciaM. JJisl 3TOro Hy»KHO KaXI0e
3HAYEHUE Pa3JeIUTh Ha

MeHbIIIee Ynciio B cooTHoteHuu. [lomyunm 1 : 2. 3nauut, hopmyna nuputa FeSo.

3apanusa:

1.KakoBa maccoBasi 10/151 BOIOpoaa u kuciaopozaa B soae (H20)?
2.PaccunTaiiTe MaccoByI0 10,110 3jieMeHTOB B BenlectBe HsPO4

3. B npupoje xene3o BcTpeuyaeTcs B BUAE coequHEHMM. Paccuuraiite MaccoByro
JIOJTIO JKeJie3a B KaXKJIoM coelmHeHnH. Kakoe MpupoaHoe COeTUHEHUE UMEET CaMoe
BBICOKOE€ 3HAQUCHHUE MAaCCOBOM JIOJIH Keje3a?



HasBanue npupoanoro | Xumudeckas ¢popmy.ia Conepskanue keje3a
coeIMHEeHHUs (B %)
MarHuTHBIH JKEIIC3HIK Fe304
(MarHeTur)
KpacHblii xene3Hsik Fe203
(rematur)
[ImaToBBIH JKETE3HSIK FeCO3
(cupepur)
CepHblii KoTueaaH FeS2
(TupuT)

4. B npupone Meap BCTpedaeTcss B BHJAE cCoenuHEHMM. PaccuurtaiiTte MaccoByro
JIOJIE0 MEIM B KaXJOM COeIMHEHUH. Kakoe MpupoaHOE COENMHEHUE UMEET CaMOe
BBICOKOE 3HAUEHHE MACCOBOM N0 Meau?

Ha3zBanue npupoaHoro | Xumu4deckasi (popmyJia Conep:xxanune Mmeau
COeJIUHEeHU S (B %)
Mennsrii 61eck Cu2S
XanbKOMUPHUT (METHBIN CuFeS2
KOJTYE/IaH )
Maaxut (CuOH)2CO03
Kynpur Cu20

5.B KakoM OKcHe MeOU MaccoBas JI0JI DTOT0 DJIEMEHTA BhIIIE?

Kpurepuun oneHuBanus:

Orenka «5» - 18-206
Ornenka «4» - 15-176
Onenka «3» - 12-146
Orenka «2» - meHee 126

Tema 3.2. PU3NKO-XMMHUYECKHE CBOIICTBA HEOPraHUYECKHUX BElIeCTB

dopMa TeKyllero KOHTpOIs —

naboparTopHas pabora

Kon xourponupyemoii komnerenunu — OK 01, OK 02

TecToBOE 3aaHMeE:

TECTUPOBAHUE,

npakTuueckas paboTa,

1.13 NMPEATOKEHHOI0 NEPEIHA TUITOB peaKum‘i Bblﬁepl/lTe ABa THUIIA pE€aKI MU,
K KOTOPBIM MOKHO OTHECTH B3auMOJeHCcTBHE HIeJ0YHBIX METAJJIOB C BOJOM.

1) kaTanuTuyeckas
2) TOMOreHHas
+ 3) HeoOparumas

+ 4) OKHCIUTEIbHO-BOCCTAHOBUTEIIbHAS

5) peakuus HeUTpanu3auu
2./3 npensiokeHHOr0 nepevHsi TMIOB peakUMii BbIOepHUTe JABAa, K KOTOPbIM
MOKHO OTHECTH B3aMMO/IeiicTBHe THJIEeHA C BOJLOPOIOM:



+ 1) npucoeauHeHus

2) 3aMelIeHus

+ 3) KaTanuTu4ecKas

4) > IMMUHUPOBAHUS

5) HEeKaTaIUTHYECKas

3./3 npeaio;keHHOr 0 mepevHsi BellecTB BbIOepuUTe 1BA BellleCTBA, peaKkuus
TEPMHUYECKOT0  PAa3JI0:KeHus! KOTOPBIX SIBJISIETCS OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIHLHOI.

1) xapOoHAT aMMOHMUS

2) rupoKapOOHAT KaJIus

+ 3) HUTpaT aMMOHHUS

+ 4) HUTpaT ATIOMHUHUS

5) THaPOKCHT ATFOMUHUS

4.3 npeNioKeHHOr0 Tepe4YHs BellecTB Bbi0epuTe [Ba BelleCcTBAa,
B3aMMO/IeiiCTBHE KOTOPBIX ¢ HATPHEM fIBJIIETCH PeaKiueii 3aMelleHusl.

1) aneTunen

+ 2) occpop

3) kucnopon

4) a30T

+ 5) aTa”on

5.3 npeasioKeHHOr0 IepeYyHsl BellecTB Bbi0epuTe [Ba BellecTBAa,
B3aUMOIEHCTBHE KOTOPBIX € A30THON KUCJI0TON He ABJIAETCH OKUCIUTEIbHO-
BOCCTAHOBUTEIBLHOM peaKkuuei.

+ 1) amMmuax

+ 2) ruIpOKCHU ] ATFOMUHUS

3) cepebpo

4) Marauit

5) menp

6.3 npeasiokeHHOr0 TMepevYHs BellecTB BbIOepUTEe [Ba BelIeCTBA,
B3aMMO/IeiiCTBHE KOTOPBIX ¢ THAPOKCHIOM HATPHUS SBJSAETCH OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHOU peaKume.

1) cepoBoopon

+ 2) oxcup azora(1V)

+ 3) cepa

4) okcup cepsi(1V)

5) cepHas Kucnota

7.3 mpeaJioKeHHOr0 INepe4yHsl BbIOepUTE BA THINA PeaAKUHMid, K KOTOPBHIM
MOKHO OTHECTH B3auMoeiicTBue 0eH30J1a ¢ BOAOPO0M.

1) sTepudukanuu

2) HEUTpalIu3auu

3) 3amernieHus

+ 4) npucoeAHEHUS

+ 5) ruapupoBaHus

8.3 nmnpeniokeHHOro ImnepevyHsi BbIOepUTE [ABe peaKkUuH, KOTOpbIe He
SIBJISIIOTCH OKUCJIUTEIbHO-BOCCTAHOBHUTEIbHBIMM.



1) paznoxxenue oxkcuaa prytu(Il)

+ 2) pazioxeHue ruJipokapooHaTa KaablHs

3) B3amMoOJICIiCTBUE CEPOBOIOPOIA C OPOMOM

4) B3aMOJICMICTBME METaHa C KUCIOPOJIOM

+ 5) paznoxenue rugpokcuaa meau(ll)

9.3 npensio:keHHOro INmepe4yHsi BellecTB BbIOepHTE 1Ba BelleCTBA, PeaKIUs
PAa3J105KeHUs] KOTOPBIX SIBJISETCH OKMCIUTEIbHO-BOCCTAHOBHUTEIbHOIA.

1) Ca(HCO:s)

+ 2) Mg(NO:s):

3) H:SiOs

4) Cu(OH):

+ 5) KCIOs

10.M3 mnpemioxKeHHOr0 TMepe4YHs THUIOB Ppeakuuili Bbli0epuTe IBa THIIA,
KOTOPBIM COOTBETCTBYET peaKlus NMPOMBIILIEHHOr0 MOJY4YeHUs] MeTaHOJIa,
cxema koropoii CO + 2H: «— CHs;OH.

+ 1) KaTaTUTUYECKOM

2) HEeKaTAIUTHYECKOMN

3) HeoOpaTuMoi

4) SHIOTePMUYECKOM

+ 5) 9K30TepMUUECKOM

11.M3 mnpenyiokeHHOr0 ImepeYHsl THUIIOB peaknuil BbI0epuTe aABa THIIA,
KOTOPBIM COOTBETCTBYET B3aMMOACICTBHE KAJNBIUA U COISIHON KUCIOTHI.

1) coenunenus

+ 2) 3K30T€pMUYECKUM

+ 3) 3ameleHus

4) 3HAOTEPMUYECKUM

5) oOmeHa

12.3 mnpensioKeHHOro IepeyHsi THUIOB peaknuil BbpIOCpUTE JABA THIIA,
KOTOPBIM COOTBETCTBYET B3aMMOACHCTBHE METAHA ¢ A30THOM KUCJIOTOM.

+ 1) 3amereHus

2) oOMeHa

3) obparumoit

+ 4) HeoOpaTuMOit

5) KaTaIUTHYECKOU

13.3 npensiokeHHOro IepevYHsi THUIIOB peakUuil Bbl0epuTe [IBa THIIA,
KOTOPBIM COOTBETCTBYET B3aUMOJeiiCTBHE OKCHIA KAJBIUS C BOIOMH.

1) 3amemnieHus

2) SHAOTEPMUUYECKUM

+ 3) 3K30T€pMUYECKUM

+ 4) coenquHeHUA

5) KaTaIUTUYECKUM

14.3 npeniokeHHOro0 mNepevYHs THUIIOB peakuuid Bbi0epuTe [Ba THIIA,
KOTOPBIM COOTBETCTBYET B3aUMOACHCTBHE MPONAaHAa U OpoMa NPp¥ KOMHATHOI
TeMIepaTrype Ha CBeTY.

+ 1) OTHOCHUTCS K peaKLMsIM 3aMEIIeHUs



2) NPUBOAMT K MPEUMYIIECTBEHHOMY 00pa30BaHMIO 2-OpoMITporiana

+ 3) NpUBOAUT K NPEUMYIIECTBEHHOMY 00pa3oBanuio 1 -OpommpornaaHa

4) mpoTEeKaeT C pa3pbIBOM CBSI3M MEXJy aTOMaMH YTiiepo/ia

5) ABNAETCA KAaTAIUTUYECKUM TPOIIECCOM

15.13 npeasiokeHHOro MepeyHsi THUNOB peakiuii BbIOepuTe IBa, K KOTOPbIM
MOKHO OTHECTH PeaKIUI0 MOJy4eHusl aMMuaKa, cxema koropoii N2 + 3H: «
2NHs.

+ 1) karanuTuueckas

2) HEeKaTaAIUTHYECKas

3) oOmeHa

4) 3amelIeHus

+ 5) coenquHeHU

IIpakTnueckas padora: CocTaBiieHUE YPAaBHEHHI XUMUYECKHX PEAKIUH C
y4aCTUEM HPOCTBIX M CJIOXHBIX HEOPraHWYECKHX BEIIECTB: OKCHUAOB METAJIIOB,
HEMETAUIOB U aM(OTEPHBIX SJEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAHHUM U
aMm(pOTEpHBIX THAPOKCHIIOB, HEOPraHUYECKUX COJEH, XapaKTepU3YIOIMIMX HX
CBOMCTBA.

Pemienne nmpakTHKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKUX  3aJlaHUi  Ha
CBOMCTBA U NOJIyY€HHUE HEOPraHUYECKUX BEUIECTB

JlaGoparopHas padora «CBoiiCTBa METAIJIOB U HEMETAILJIOBY.

HccnenoBanne (pu3MUECKMX U XUMHMUYECKUX CBOWCTB METaNIOB MU
HEMETaNIOB. PemnieHne 3KcrepuMEeHTaNbHBIX 337ad [0 CBOWCTBAM XUMHYECKUM
CBOMCTBaM METAJUIOB U HEMETALIOB, 110 PACIIO3HABAHUIO U MOJIYYEHHUIO

IIpakTnueckas padora 1: CocraB/jieHue ypaBHeHUIl XMMHUYECKUX PeaKIUii
eab padoTsbl
Hayautbcs cocTaBisiTh ypaBHEHUS XUMHYECKMX peEaKkIuid ¢  ydacTUeM
HEOPraHUYECKUX BEIIECTB U XapaKTEPU30BaTh UX CBOMCTBA.
Teoperuvyeckue OCHOBBI
Heoprannueckue BemecTsa AeiTCS Ha:
o IIpoctbie (MeTaIbl 1 HEMETAILIHI)
o CnoxHble (OKCUIbI, KUCIOThI, OCHOBAHUSI, COJIN)
OCHOBHBIE KJIACChl HEOPraHUYECKUX COCAUHEHUI:
o Oxkcuabl: OCHOBHbBIE, KUCIOTHBIEC, aM(OTEPHBIE
o Kucaorsl: 6ecKuCIOpPOAHBIC U KHCIOPOACOACPIKAIINC
o OcHoBaHMs: pacCTBOpUMBIE (ILIE€JI0YN) U HEPACTBOPUMBIE
o Coumn: cpeiHUE, KUCIBIE, OCHOBHBIC
ITopsiioK BbINOJIHEHUS PadOTHI
1. OmnpenenuTs TUIT XUMUYECKON peakinu
2. 3amucath (HOpMYIIBl HCXOTHBIX BEIIECTB
3. CocrtaBuUTh (OPMYIBI TPOTYKTOB PEAKITUN
4. PacctaButh KO OUITHEHTHI
5. VYkazaTh yclIOBHS IPOTEKAHUS pPeaKIuu
IIpumeps! peakuui



Peaknuu ¢ okcugamm:
o BsaumoneiictBue ocHoBHOro okcuma ¢ Bompoii: CaO + H,0 = Ca(OH),
(oOpa3oBaHue MIETOUN)
o Peaknusa kucmotHoro okcuna c¢ ocHoBanwem: SO, + 2NaOH = Na,SO; +
H,0
Peaknum ¢ kucjoramu:
o He#itpamuzanusa: HCl + NaOH = NaCl + H,0
o Beitecuenue Bogopona: Zn + 2HCl = ZnCl, + H, T
Peaknuu co mejroyamu:
o C kucnorasiMu okcugamu: 2KON + CO, = K,CO5; + H,0
o C comsamu: CuSO, + 2KOH = Cu(OH), | +K,S0,
3anaHus 1JIA CAMOCTOSITEIbHOM Pa0OTHI
CocraBbTe ypaBHEHUS PeaKkUuii:
1. BzaunMmonelicTBUE OKCHUIa KAIbIIUS C BOOOU
2. Peakuus cepHOI KUCIOTHI C TUAPOKCUIOM HATpUs
3. Tonyuenue xnopuaa menu (II) 3 Meau U CONSTHOM KUCIOTHI
4. BzanmojencTBrE THAPOKCUIA KaIHsl C YIIEKUCIbIM ra30M
5. Peakius oomena mexay cyiabdarom meau (1) u ruapokcuaom HaTpHs
TpedoBanusi k opopmJIeHUIO
3anucarb HOMEDP 3a1aHus
CocTaBUTh ypaBHEHHE pPEAKIIUN
VYKazarb TUI peakinu
PaccraButh k03pPULIHEHTHI
OTMeTUTh NMPU3HAKKU PeakKInu (0CaaoK, ra3, IBET)
Crenatb BBIBOJ O CBOWCTBAaX BEILIECTB
KoHTpo/sibHbIE BONIPOCHI
1. Kakue TUIbl XUMMHYECKUX PEaKIIMil Bbl 3HaeTe?
2. Kak onpenenutb BO3MOXKHOCTh MTPOTEKAHUS PEAKIUU?
3. Uro Takoe amdporepHocts? [IpuBeauTe npumepsl.
4. Kakuve npu3HaKy YKa3bIBalOT HA MPOTEKAHNE XUMUYECKON peakiuu?

oo

IIpakTnueckas padora 2:

Tema: CocraBieHue ypaBHEHUH XUMUYECKHX PEAKUUA C y4aCTHEM IPOCTHIX H
CJIOYKHBIX HEOPraHUYECKUX BEIIECTB.

Heab padorbl: PemieHne NMpakTUUYECKHMX 3aJaHUM IO OCTABJICHUIO YPaBHEHUU
XUMHUYECKUX PEAaKIUM C YYaCTUEM TMPOCTBIX U CJOXKHBIX HEOPraHUYECKHUX
BEILIECTB, IOBTOPEHME OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIMHEHUM.
OoOopynosanue:

1.YueOHuk

2. Terpaab

3.Pyuka

4 ITepuoauueckas cucremMa XuMudeckux asementoB /.M. MenneneeBa

S.biaHk ¢ 3agaHusIMHA

OcHOBHbBIE TEOpEeTHYECKHE MOJTOKEHUS



NMOBTOPUTh KJIACCHPUKALMIO HEOPraHUYeCKHMX CcOoeJuHeHMd (CM. 1O
npeAbIAYIIUM padoTam)
3apanusa:
1.Ykaxure BelmecrBa, KOTOPbie HeO0XOAMMO WCHOJAb30BATH IS

NpeBpalIeHn:
P— P203 — P20s5 —Bas(POs): »BaHPOQ:— Ba(H2PO:): — HsPO..
1) Bona;2) kuciaopon;3) oxkcua 0apusi;4) xJopua 0apusi;S) cepHasi KUCJIOTA.
OcyliecTBUTE 1LIEMOYKY MNpPEBpaAlleHUI, HA30BUTE BCE BEIIECTBA B LEMOYKE U
OIpPEAEIINTE UX KJ1acc.
Pemenue:
J71st ocylliecTBIICHUS LIETIOYKU MPEBPAILIEHU HEOOXOANUMBI CIEAYIOIINE BEIIECTBA:

o Kucnopon (O2) — mns oxkucienus dpochopa g0 P,05 u P,0c

o Okcun 6apus (BaO) — nns nonydenus ¢ocdara 6apus

o Xmopun Oapus (BaCl,) — mna momyuenus ruapodocdara
muruapodocdara Gapus

o Cepnas kucinora H,SO, — mia npeBpamenus ¢ocharoB B GpocopHyro
KUCJIOTY

Lenouka npeBpamieHnn:

1. 4P+ 30, — 2P,05; ®ocdop + kucnopog — oxcup gochopa (III) (mpoctoe
BEIIECTBO + IPOCTOE BEIIECTBO — OKCH/I)

2. P,O3 + 0, = P,05 Oxcua docdopa (III) + xkucnopon — okcun ¢ochopa (V)
(okcuz + TIPOCTOE BEIIECTBO — OKCH/T)

3. P,0g + 3Ba0 — Ba3(P0,), Okcun docdopa (V) + okcua 6apus — docdat
Oapust (OKCUJ + OKCHI — COJIb)

4. Bas(PO,), +2H,0 —» 3BaHPO, + H3PO, ®ochar Oapus + Boma —
ruapodocdar Gapus + docdhopnas kuciora (coap + Boga — Kucias Coilb +
KHCJIOTA)

5. BaHPO, + H,SO, —» Ba(H,P0,), + H,0 Tuapodochar OGapus -+ cepHas
Kkucinora — npuruapodocdar O6apus + Boja (Kucias Cojdb + KHUCIOTa — KHUCHAs
coJIb + BOJA)

6. Ba(H,PO,), + H,SO, —» 2H;P0, + BaSO, !/lurunpodochar Gapus + cepHas
Kuciota — ¢ocdopHas Kuciora + cynbdar 6apus (Kucias coib + KHUCIoTa —
KHCJIOTa + COJIb)

2. Onpenenute MeTaLI, KOTOPBIM 00pa3yeT ¢ xJopom coib coctaBa MeCls
+ A Al; B Mn; B Ag; I Cu.
Pemenue:
1. Paccmorpum  Qopmyny comu MeCls — »3T0 Xjopua Merauia ¢
BaJICHTHOCTHIO [I1.
2. IlpoBepum Kaxablii BApUAHT:
Amwomunuii (Al) umeer nocrosiuayto BaieHTHOCTS 111, 06pazyer AICI:
o Mapraunen (Mn) moxxetr umets pasusie BasientHoctu (11, II1, IV, VII), Ho He
oOpa3yeT crabunbHOro coequuenus ¢ popmynoit MeCls
o Cepeopo (Ag) umeer BasieHTHOCTH I, 00pazyer AgCl
o Meab (Cu) umeer BasientHoctu [ u II, o6pazyer CuCl unu CuClz



3. Tonbko amoMuHHMil 00pazyer xyopun c¢ Qopmynoit MeCls, rae Meramn
MMeEET BAICHTHOCTH I u coenuusiercs ¢ Tpems aToMmaMu XJIopa.
Taxum 06pazoM, rpaBuiIbHBIN OTBET — A (Al).

3. Pacnonoxxure COEOUHEHWS B COOTBETCTBUHM CO CXEMOW NPEBpAIlCHUN:

KUCJIOTHBIM OKCHJI — KHCJIOTAa — COJIb — OCHOBHBIN OKCH]L
A CuO B Cu(NOs)2B HNOsI" N2Os
Pemenue:
JIns pemieHus 3aladd  HYKHO PACHOJIOKUTH COEIMHEHUS COTJIACHO CXEMeE
IIPEBPALLICHUN:

e KHCIIOTHBIM OKCHUJIT — KHCJIOTAa — COJIb — OCHOBHBIA OKCH]]
AHaAJIU3 COeITUHEHUI:

o N,05 — xucnoTHsIi okcun (okcun azora (V))

o HNO; — kucnora (a3oTHas KMCIIOTa)

e Cu(NO3), — conb (autpat meau (II))

o CuO — ocuoBnsbI# okcup (okcun meau (11))
IHocienoBaTeIbHOCTH NPeBPALIEHUIA:

1. N,O5 + H,0 = 2HNO; (KHCIOTHBIN OKCUJT — KUCIIOTA)

2. 2HNO3 + Cu(OH), = Cu(NO3), + 2H,0 (kuciaora — coJb)

t
3. 2Cu(NO3), = 2Cu0+ 4NO, + O, (conbp — OCHOBHBII OKCH/I)

OrBer: ' = B—>b— A

(F,Z[e ['— N205,B - HNOg, b— CU(NO3)2,A — CUO)

4. CocraBbTe YpaBHEHHS PCaKIUi 110 HIKE TPUBEACHHBIM CXEMaM:
a) Na — NaOH — NaCl — NaNOs6) K — KOH — K2S0s— KCI
B) Mg — MgO — Mg(NQOs).—>Mg(OH):r) Fe — FeCl.— Fe(OH)2 — FeSOa
HA30BHMTE BCE BEIIECTBA B LIEMTOYKE U OMPEAEIINTE X KIaccC
a) Na — NaOH — NaCl — NaNO3
1. Na— NaOH 2Na+ 2H,0 —» 2NaOH + H, T
« Harpuii + Boga — rugpokcu HaTpus + BOAOPOJ
o Na— menouyHoit MeTaun
e NaOH — ménoun
2. NaOH — NaCl NaOH + HCI — NaCl 4+ H,0
I'uapokcu HATpuUs + COIAHAsA KHCI0Ta — XJIOPHI HATpus + BoJa
« NaCl — cpennss conpb
3. NaCl — NaNOs NaCl + AgNO3; — NaNOs + AgCl |
XJIopua HATPUs + HUTPAT cepedpa — HUTPAT HATPHS + XIOPHUI cepedpa
o NaNOs — cpennss conb

0) K > KOH — K:SO:— KCI
1. K— KOH 2K + 2H,0 -» 2KOH + H, T
o Kamumit + Boga — ruapokcu kanust + BOZOpOL
e K — mienoynon MeTaiun
e KOH — miénousn



2. KOH — K:SO+ 2KOH + H2S0, - K2S0, + 2H,0
I'unpokeun kamus + cepHasi KuciaoTa — cynbdar kanus + Bojaa
o KoSOs — cpensss conb
3. K2504, - KC1K2504 + Bac12 — 2KCl + BaSO4 l
o Cynbpar kanua + xjaopuj 6apus — XJI0pu Kanus + cyinbdar Oapus
o KCI— cpenuss comn

B) Mg — MgO — Mg(NOQOs). —Mg(OH):

1. Mg — MgO 2Mg + 0, = 2MgO

o Maruuit + KUCIOpOJ — OKCHUJI MarHus

o Mg — ménouno3zeMenbHBINA METAIIT

o MgO — ocHoBHBII OKCH]

2. MgO — Mg(NOs): MgO + 2ZHNO, — Mg(NO3), + H,0
Oxcupa MarHus + a30THasi KUCJIOTa — HUTPAT MarHus + Boja

o Mg(NO3), — cpenHsis cob

3. Mg(NO3), » Mg(OH),Mg(NO3), + 2NaOH — Mg(OH), | +2NaNO;,

o Hwutpar marHust + TUAPOKCHA HATPUS — TUAPOKCHI MAarHusi + HHUTpAT
HaATpUS

o Mg(OH). — ocHoBaHue

r) Fe — FeCl: — Fe(OH): — FeSO:q
1. Fe — FeCl. Fe + 2HCl - FeCl, + H, 1
o Keneszo + comstnas kuciaora — xyopuj xenesa (II) + Bomopon
o Fe— nepexomnbIii MmeTamI
o FeCl. — cpennsisi conb
2. FeCl, —» Fe(OH),FeCl, + 2NaOH — Fe(OH),\downarrow + 2NaCl
o Xnopup sxenesa (II) + ruapoxcua Hatpusi — rugpokcun xeneza (II) +
XJIOPU]T HATPUS
o Fe(OH). — nepacTBOprMOE OCHOBaHHE
3. ** Fe(OH), — FeSO, ** Fe(OH), + H,SO, — FeSO, + 2H,0
o T'mapokcun xenesa (11 ) + cepnas kucinora — cynbdar xenesa ( II) + Boaa
o FeSOs— cpennsst conb

5.CocTaBbTe MOJEKYJSPHbIE YpaBHEHUS PEAKIUN Il OCYHIECTBICHHUS
IIPEBPALLIEHUN 110 CXEMaM:
a) nutpat menu(ll) —oxcun menu (II) — xnopun meau (II) — ruapoxcun meau
(I) — okcun menu (1) — xmopun meau (1) — wuTpar menu (1) — cynsdar menu
(I) — cynbdadapus;
Pemenue:
enoyka npeBpalieHH:
Cu(NO3), —» CuO — CuCl, - Cu(OH), — CuO - CuCl, -» Cu(NO3), —
CuSO, — BaS0,
YpaBHeHus1 peakuuii:

L]

t
1.Pa3noxxenne nutpata meau npu Harpesanuu: 2Cu(NO;3), = 2Cu0 + 4NO, + 0,



2. B3aumopeiicTBUE OKCHIAa MEIN C COJITHOM KUCIJIOTOM:

CuO + 2HCI - Cu(Cl, + H,0

3. [Tomyaenne rtuapokcuma wmeau peakmuein oomena: CuCl, + 2NaOH —
Cu(OH), | +2NaCl

4. Paznoxenue ruapokcuaa meau npu Harpeeanuu: Cu(OH), — CuO + H,0

5. BzaumonetictBue okcuma meau ¢ xjopoBogopoaom: CuO + 2HCI — CuCl, +
H,0

6. [lonmyuenne wHuTpatra w™emm peakiueir obmena: CuCl, + 2AgNO; —
Cu(NO3), + 2AgCl |

7.  Tlomyuenue cymbpata memu peakiueii odomena: Cu(NOs), + H,SO, —
CuSO4 + 2HNO;

8. TNomyuenwue cynsdara 6apus: CuSO, + BaCl, — BaSO, | +CuCl,

1o

6.lanbl BemiecTBa: HUTpPAT HATPUs, COJSTHAs KUCIOTA, UUHK, okcun menu (II).
Kak M0XHO MONy4uTh M3 HUX U MPOAYKTOB MX B3aUMOJICUCTBUS JBa MPOCTHIX U
YEThIpE CJOXKHBIX BellecTBA? 3alUIINTE COOTBETCTBYIOIIME  YpaBHEHHS
XUMHUYECKUX PEAKIIUMN.
Pemenue:
IIpocThie BemecTna:
« Bogopox (Hz)
o Menp (Cu)
CioxHbIe BelecTna:
1. Xnopug narpus (NaCl)
2. Hutpat muaka (Zn(NO3),)
3. Xnopun nmaka (ZnCly)
4. Bogna (H,0)
YpaBHeHus1 peakuuii:
1. Moayuenue Bogopona: Zn + 2HCl = ZnCl, + H, T
(BzaumopeiicTBrUe IMHKA C COSTHOM KUCIIOTOM)
2. BoccranoBiaenne meau: CuO + H, = Cu + H,0 (BoccranoBienue okcunaa
MEIU BOJIOPOAOM)
3. MMonyyenne xjopuaa nHarpusi: NaNO; + HCl = NaCl + HNO; (Peakius
oOMeHa MEKTy HUTPATOM HATPUsI U COJITHOM KUCIOTOM)
4. Moayuyenne wuTpara umuHKa: Zn+ 4HNO; = Zn(NO3), + 2NO, T
+2H,0 (PacTBOpeHue IMHKA B @30THOM KHUCIIOTE)
5. Homyyenme Boabi: 2ZHCI + CuO = CuCl, + H,0 (B3aumopaeiictBue okcuna
MEJIA C COJISTHOM KUCIIOTOM ).
6. IMomyyenne xJyopuaa muHka: Zn + 2HCl = ZnCl, + H, T (IToBTopHOE
B3aMMOJCHCTBAE IIMHKA C COJSIHOM KHMCIOTOM Uil IOJIYyYEHHUS IPYroro

MPOJIYKTA).



Pelienne mNpakTUKO-OPUEHTHPOBAHHBLIX TEOPETHYECKUX 3aJaHUil Ha
CBOICTBA U MOJyYeHHE HEOPTraHUYEeCKUX BelleCTB
IIpakTHKO-OPHEHTHPOBAHHBIEC 32]AHHUSA 110 HEOPTAHMYECKHM BellecTBaM
3ananue 1. IlosyuyeHure U CBOMCTBA KUCJIOPOAA
YcaoBue: B nmaGoparopun HEOOXOAMMO TMONYYHTH KHUCJIOPOJ M3 TEpMaHraHaTa
kasvst. OnumuTe crnocod MoaydeHus U JOKKUTE HATMYUE KUCTIOPO/Ia.

Pemenue:
1. Tlonyuenue:

o Peakuus paznoxenus: 2KMnO, 5 K,MnO, + MnO, + 0, T
o CoOupaem ra3 METOJOM BBITECHEHHUS BOJIbI

2. Jloka3aTenbCTBO HAIMYHS:

o Tneromas TyduHKa APKO BCIBIXMBAET B COOPAHHOM rase

3apanue 2. CBOMCTBA KUCJIOT
YcaoBue: Kak jgokasarb, 4TO COJISTHAs KHCJIOTA SIBJIICTCA CHIIBHOM KHCIJIOTOM?
[Ipenmoxkute crocod MoIydeHus XJIOPOBOAOPOIa B JabopaTopum.
Pemenue:
1. Jloka3aTenbCTBO CHUJIbI KUCIIOTHI:
o BsaumoneiictBue ¢ metasamu: Zn + 2HCl - ZnCl, + H, T
« Brigenenue Bogopoaa npu peakiuu ¢ MeTauiaMu
2. [lomydenue xJopoBoaopoa:
o NaCl + H,S0, = NaHSO, + HCI T(npu c1abom HarpeBaHun)
3ananue 3. CBoiicTBa OCHOBAHUM
YcioBue:
[Tonyuure rugpokcun meau (1) u nokaxkuTe €ro OCHOBHBIE CBOMCTBA.
Pemenne:
1. Tlonyuenue:
- CuS0,4 + 2NaOH — Cu(OH), ! +Na,S0,
2. OCHOBHBIE CBOWCTBA:
o PactBopenue B kucnmorax: Cu(OH), + 2HNO3; — Cu(NO;3), + 2H,0
o lI3MeHeHUE OKpaCKU MHUKATOPOB
IIpakTHyeckoe npuMeHeHHe
1. Kucaopoa ucrnoib3yercs B MEAUIIMHE, METAIUTYPTUH, JIsl CBAPKHU.
2. CoasiHasi KHUCJI0Ta TPUMEHSETCS B TMPOU3BOACTBE YIAOOPEHUH, OYHCTKE
METaJJIOB.
3. 'mapokcua Meau UCIIONIBb3yeTCs B MPOM3BOJICTBE KPACOK, KaK KaTaau3aTop.
[Ipu BBITIOJIHEHUU 3aJJaHUM BaXKHO COOJIIO/IaTh MpaBUia TEXHUKU O€30MACHOCTU U
UCIIOJIb30BAaTh COOTBETCTBYIOIIUE CPE/ICTBA 3aIUTHI.

Tema 3.3. IIpon3B0OaACTBO HEOPTAHUYECKHUX BelleCTB. 3HAUEHHE U IPUMEHEeHH e
B OBITY 1 HA IPOU3BOACTBE

dopma TeKylero KOHTPOJIA — TECTUPOBAHUE, MPaKTUYECKas padoTa

Kon kontrponupyemon komnerenuuu — OK 01, OK 02



TecToOBOE 3a1aHHE:

1) Kakoe cbIpbé, He OABEPIJIOCH MPOMBILILJICHHON nepepadoTke?

+ A) NOMynpoayKT,

B) orxompl,

C) npoaykr,

D) muxra,

E) cbipbé.

2) IlpoposkuTe mpeioKeHHe. JIEKTPOMATHUTHOE 000ramieHue OCHOBAHO
HA...

A) .. pa3nTUYHON KPYMHOCTH 3€PEH, BXOMSIINUX B COCTAB ChIPhs MUHEPAJIOB.

+ B) .. paznuuuu MarHuTHON MPOHUIIAEMOCTH WJIU JIEKTPUYECKON MPOBOIUMOCTH
KOMITOHEHTOB CBIPbS.

C) .. pa3nuuuu CKOPOCTH MaJI€HUS YaCTHI], UMEIOLIUX Pa3HYIO IUIOTHOCTb WJIH
KPYITHOCTb, B MMOTOKE HUJAKOCTH WM ra3a WK Ha IEHCTBUU LIEHTPOOESKHOMN CHJIBL.
D) .. paznu4yHOi CMauynBaeMOCTHU 3€PEH OTIAEIbHBIX MUHEPAJIOB BOJOM.

E) .. pasnuuuu TeMiepaTyp U INIOTHOCTH YaCTHII.

3) UTo Ciy:KUT CHIPBEM ISl POM3BOACTBA KANBUNHUPOBAHHOM cOAbl?

A) cynbdun xenesa;

+ B) noBapeHHas coJib, U3BECTHSIK;

C) ammuak, arMmoc(hepHbIid BO31YX;

D) Bo3ayx, Boz1a, TOBapeHHAs! COJIb;

E) okcup Hatpus, Boja, aTMOC(EpHBI BO3IyX.

4) Kakue ObIBaOT croco0bI NPOU3BOACTBA CEPHOM KUCJIOThI?

A) ba0TaMOHHBIN U TATYPTUYECKUM CTIOCOOBI TPOU3BOJICTBA;

B) xumuuecknii u pusndeckuii crnocoObl MPOU3BOJICTBA;

+ C) KOHTAKTHBIN U HUTPO3HBINA CIIOCOOBI MPOU3BOCTBA;

D) npsiMmoli cuHTE3 BOAOPOAA U CEPBIL;

E) meTronom annabatudeckoi abcopOIum.

5) Uto ci1yKUT CHIPbEM 11l IPOM3BOACTBA CEPHOM KUCIOTHI?

A) BO311yX, BO/Ia, HUITPO3HbBIE Ia3bl;

B) xsopun HaTpusi U1 aMMuaK;

C) CUJIbBUHUT;

+ D) cepHblii KOT4e1aH.

E) TonbpKko cepHuUCThIE rasbl.

6) UTo npoucxoauT B NMPOMBIBHBIX OallIHAX C ra3oM B MPOM3BOACTBE CEPHOM
KHMCJIOTHI U3 KoT4eaana?

A) oxyaxxaaercs u cxxumaercs a0 24 Mna;

B) opomrarorcst paz0aBiaeHHONW CEpHOM KHUCIOTOM.

C) ouniaercs OT NbLIK;

+ D) ouninaercst OT MbIlIbsKa U GTOpAa.

E) opomarorcsi KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTOM.

7) UeM opomarTcs NPOMbIBHbIE 0AIIHUA B MPOU3BOICTBE CEPHOIl KUCJIOTHI U3
Koyegana?

+ A) pa30aBieHHOIN CEPHOM KUCITOTOMH;

B) KOHUEHTpUPOBAHHOU CEPHON KUCTIOTOM;



C) Bojoii.

D) pacTBOpoM XJI0pHaa HATPUS;

E) pa306aBneHHOl CONSHOM KHUCTOTOM.

8) Kakoe chipbe HCIIOJIB3YIOT B MPOU3BOACTBE aMMHAaKa?

+ A) Boay, IpUPOJHBIN Ta3, aTMOC(EPHBINA BO3AYX;

B) Bony, Bogopo, atMochepHbIii BO3TYX.

C) kucnopo, BOJOPO/, aMMHUaK, MPUPOIHBINA ra3, aTMOCPEPHBIA BO3IYX;

D) ammuak, Bo1opo/1, BOAY.

E) Bogopon, a3or.

9) Ilon kakuM [JaBJieHHEM TMPOMCXOIUT IepBasi CTaAus MPOU3BOACTBA
a30THOM KUCJIOTHI C ABYMS CTYIICHSIMM 1aBJICHUS ?

+ A) 0,42 Mna;

B) 0,108 Mma;

C) 14 Mna;

D) 0,8 Mna;

E) 11 Mlla

10) Kakoii npoayKT HAXOAMT NPHMMEHEHHE B MbLIOBAPEHUM, B IPOU3BOACTBE
IJIMHO3¢MA — MOJYNPOAYKTA AJISl NMOJYYeHUs METAUINYEeCKOro aJJlOMHUHUS, B
JIAKOKPACOYHOM, HeTenepepadaTbIBalOUIei NP OMbIIIJICHHOCTH, B
NMPOU3BOICTBE MCKYCCTBEHHOI0 IIEJIKA, B MPOMBIIVIEHHOCTH OPraHMYecKOoro
CHHTE3a U PYTrUX OTPACIAX HAPOIXHOIr0 X03scTBA?

+ A) enkuii Hatp;

B) consinas kucnora;

C) cepHas KucioTa;

D) kanpliMHUpOBaHHAS COJIA;

E) azoTHas kuciora.

11) YUeM nepeHocuTCsl TOK NPOBOAHUKAX NMEPBOro poaa?

+ A) BIEKTpOHAMU;

B) monexynamu;

C) atomamu;

D) nonamu;

E) netitponamu.

12) Kak Ha3bIBaeTcsl Mpouecc, Npu KOTOPOM NPOXOXKIAEHUH IJIEKTPUYECKOr 0
TOKa 4Yepe3 JJIEKTPOJIUT HA JJIEKTPOAAX, NPOMCXOAUT Ppa3ps] HOHOB H
BBIIEJIAIOTCH COOTBETCTBEHHO BellecTBa?

A) pacTBOpeHHEM;

+ B) anextponuzom;

C) KoHIEHCaIUEH;

D) neronarueii;

E) aGcopOrnuei.

13) K kakom 000py10BaHMHM OCYHIECTBJSIIOT 3JJIEKTPOJU3 XJOPHUCTOr O
HATpuA?

A) B BaHHax ¢ QuibTpylomiei auadparMoil 1 allfOMUHUEBBIM KaTOI0M;

+ B) B BanHax ¢ puibTpyromiei 1uadparMoil 1 KeJe3HbIM KaTo[oM;

C) B BanHax ¢ ¢puibTpyromien quadparMoii 1 MarHueBbIM KaToI0M;



D) B BanHax ¢ ¢puibTpytomieit auadparMoil 1 MIaTHHOBBIM KaTOI0M;

E) Bce oTBETHI BEpHBIE.

14) Ha 4yeM mpoucxXoauT BbIJeJIeHHME BOAOPOAA NPH NMPOM3BOACTBE €IKOr0
Harpa?

A) HE IPOUCXOJUT BBIJICTICHUS BOJOPO/A;

B) na acbecroBoii nuadparme;

+ C) Ha katojg;

D) na aHoge.

E) B BogHOM pacTBOpE.

15) O kakoMm raze uaér pedb: B OOBIYHBIX YCJIOBHMAX OeCHBETHBIH ra3 ¢
Pe3KuM crnenu(pUYecKUM 3amaxoM, ¢ temmneparypod kumnenusi - 84,8°C nu
TeMneparypoi miasJjenus - 114°C. Xopomo pactsopum B Bojge?

A) xJop;

B) cepHuCTHIN ras;

+ C) XJIOpUCTBIA BOIOPO/;

D) cepoBonopon;

E) yrnekucinslii ras.

16) Kakoii Merog uMeeT MNpPaKTHYECKOe 3HAYEHHE MNPU IMOJYYCHHUH
XJIOPUCTOr 0 Boxopoaa?

+ A) OpsiMoil CUHTE3 U3 BOJOpOa U XJI0pa;

B) cynbdarnsiii MmeTon;

C) u3BieueHue u3 NpoyKTOB XJIOPUPOBAHUS OPTaHUYECKUX COCTMHEHU;

D) ramnypruueckuii METox;

E) MeTon nBOMHOIO KOHTAaKTHUPOBAHUSA.

17) Kakue paBe mociea0BaTejbHble CTAIMH BKJIKYaeT MPOM3BOACTBO
CHUHTETHYECKON COJISIHOM KMCJIOThI?

A) KOHBepCHs XJI0POBOAOPO/Ia, IepepaboTKa XJIOPUCTHIX Ta30B;

+ B) cuHTe3 XJIOpUCTOro BOJOPOIa U3 XJIOpa U a0COPOIIUIO XJIOPUCTOTO BOAOPOA
BOJIOM;

C) xoHBepcus XJI0POBOAOPOAA, AOCOPOIIUIO XJTIOPUCTOTO BOAOPO/1a BOIOH;

D) cunTe3 XJIOPUCTOro BOAOPOIA U3 XJI0pa, IEpepadoTKa XJIOPUCTHIX Ta30B;

E) cunte3 Bompopoia u3 xyopa, nepepaboTka razos;

18) Kakoe ycioBue M02KHO ObITH YYTEHO NPH IOJa4ve XJOpa M BOAOPOAa B
ropeJiKy ne4u (MpOU3BOACTBO COJMSIHOM KHCJIOTHI METOAOM aauadaTH4ecKou
abcopOumm):

A) rassel oAaroT B rOPEJIKY MEYH B COOTHOIIEHHH, 00€CIIEYMBAIOIIEM HEJIOCTATOK
YTJIIEKHACIIOrO rasa.

B) rasel nogator B ropesiky ne4d B COOTHOLIEHUH, OOECIIEUMBAIOLIEM HEAOCTATOK
KHCIIOpOAA.

C) rasel MoAalOT B TOPEJKY M€Y B COOTHOIICHHUH, OOECHEUMBAIOIIEM H30BITOK
XJIopa.

+ D) rassl monaroT B ropeiiky Meuu B COOTHOILIEHUH, 00ECIIEYNBAIOIIEM U30BITOK
BOAOpOAA.

E) Het BepHOro OTBETA.



IIpakTnyeckasi padora:

3ananue 1. CocTaBbTe YpaBHEHUSI, ONMMCAHHBIX B TEKCTE PEAKIUN.

N3BecTHO, yTO B Mupe A00bIBaeTcs npuMepHo 100 MUILIIMOHOB TOHH MOBapeHHOU
coau B roa. Ha muiieBble HYXIbl PacXOAyeTcs OKOJIO OJHOM YETBEPTOM 4acTH
aroro konudectsa. Kyna ke uuer ocranpHas coib?

[ToBapeHHast cojib COBEPIIEHHO HEOOXOAMMA MPHU MPOU3BOACTBE MSACHBIX U
pPBIOHBIX KOHCEpPBOB, OHAa HCHOJb3YETCS B METALIYPrHYECKON OTpaciu
IPOMBIIUIEHHOCTH, TpH 00pabOTKE MEXOB MW pa3IUYHBbIX KOX, B IIpoLecce
OPUTOTOBJICHUSI MbUIA, WAET [Js T[OJYyYEHUS KAIbIIMHUPOBAHHOM  COJBI,
npuMeHsiercss B MeauirHe. OCHOBHOM MOTPEOUTENb COMM — XUMHUYECKasi OTpacib
IPOMBIIUIEHHOCTH. B 3TOI 00JaCTH MCIONIb3yeTCs HE TOJIbKO cama COjb, HO U
3JIEMEHTBI, COCTaBILIOIIME €e. B mponecce 37ekTpoin3a ee pacTBopa MOIyqaroT
XJIOp, BOJOPOA W enkuil HaTp. M3 pacTBopa eakoro HaTpa MOJy4arOT TBEPAYIO
1Ies104b — KaycTuK. CoeIMHssI BOJOPO/ C XJIOPOM, MOTYHYarOT COISHYIO KACTIOTY.

Penrenue K 3a1aHuIo:
Hano:
o OO6mras noObrya moBapeHHoM conu: 100 MiH T/TO

1
o Pacxon Ha nuIeBbIE HYX/IBI: L OT 00IIIeTO KOJIMYESCTBA

Pemenne:
1. Haiinem KOJIMYECTBO COJIM, PACXOJIyEMOE Ha MUILIEBBIE HYXKIbI.

100
v 25 MJIH TOHH

2. OmnpenenuM KOJUYECTBO COH, KOTOPOE UJIET Ha APYrUe HYKIbI.
100 — 25 = 75MJ/1H TOHH

3. OCHOBHbIE HaNPABJICHUS UCTIOJIH30BAHMS COJIM TTIOMUMO IMUIIEBBIX HYX/I:

o XuMHUYECKas MPOMBIITUICHHOCTh (ITPOM3BOICTBO XJIOPA, THAPOKCUIA HATPHUSI,
COJIbI)

o KoMMmyHanbHOE X03541CTBO (IPOTUBOTOJIOJEAHBIE PEATCHTHI)

o Meaununa (pU3HOIOrHUECKUN PAaCTBOP, AaHTUCETITHUKH )

o TexkcTunpHass TPOMBIIIJIEHHOCTD (OTOCIMBAHUE TKAHEH )

o IIpon3BOACTBO MbIJIa M MOIOIIMX CPENICTB

« Konceppaius npoaykTos

Otser:

o Ha numesbie Hykabl pacxonyercs 25 MIIH TOHH COJIA

o Ha npyrue nyxasl uaer 75 MiIH TOHH

o OCHOBHBIE HaIlpaBJIEHUS WCIOJIH30BAHUS: XUMHUYECKAsl MPOMBIIIJICHHOCTb,
KOMMYHQJIBHOE XO3SHCTBO, MEIWIIMHA, TEKCTWJIbHAS TPOMBIILICHHOCTD,
IIPOM3BOJICTBO MOIOIINX CPEACTB, KOHCEPBAIUs

Pa3nen 4. CtpoeHue U CBOMCTBA OPraHMYeCKUX BelllecTB

Tema 4.1. Kunaccupukanusi, HOMEHKJIATYPa MW CTPOEHHE OPraHNMYeCKHX
BelleCTB

dopmMa TeKylIero KOHTPOJIA — TECTUPOBAHKE, MPAaKTUUECKas paboTa



Kon xonrposupyemoii komnerenunu — OK 01
TecToBoe 3a1aHue:
1. DiiekTpOHHAasE KOH(QUIypalusi HAPYKHOI0 3JIEKTPOHHOIO CJIOSI aToMa
yriiepoaa B BoO30yKI€HHOM COCTOSIHUM:
A. 3s523p2
b. 2s22p2
B. 3s13p3
+ 1. 2s12p3
2. Yucyao u BUI XUMHUYECKHX CBsi3eil B MosieKyJie dTana C2H6:
A.lou6bn
+b. 70
B.6culn
I'2cu6n
3. Oomas ¢popmyaa CnH2n+2 cooTBeTCTBYET:
+ A. Anikanam
b. Ankenam
B. Anknnam
I'. Apenam
4. Cnenyonue NpU3HAKUA: SP — rUOpUaAN3aNus, JJIUHA YIJIepoa — YrJepoaHoi
cBsa3u 0,120 um, yroa cBs3u 1800 xapakTepHbI 11 MOJIEKYJIbI:
A. benzona
b. Orana
+ B. Dtuna

I'. Orena °
— c///’

S. OyHKIMOHAJIBLHAS TPyNIA Yo

COeIMHEHUM:

A. Anpnerunon

b. AmunoB

+ B. KapOoHOBBIX KHCITOT
I'. CriupToB

ITBETCTBYET KJIACCy

6. HazBanue BemectBa, ¢popmyia koroporo CH2 — CH — CH3
|
CH3 CH3

A. 3 — meTunbyran

+ b. 2 — MmetunOyran

B. 1,2 — numeTnnnponan

I'. 2,3 — numeTumnponax

/. HazBaHue BemiecTBa, GopmyJibl KOTOPBIX
CH3 - CH2 - CH2 - CH20H u CH3 — CH — CH2 — CH3

OH
A. BemiectBaMu pa3HbIX KJIACCOB
b. I'omosnoramu



+ B. U3omepamu

I'. OqHuM U TEM K€ BENMECTBOM

8. Tum xumMH4YecKoil CBSI3M MeXKAYy AaToMaMH YIJepoaa B MOJeKYJie
nukjaonponana C3H6

+ A. OnunapHas

b. /IBoriHas

B. Tpoitnas

9. IlonsiTue «rudpuaM3aALMs OpOUTAJICi» BBEJ B XUMHIO:

A. II. beptno

b. H. 3enunckuii

B. JI. MenaeneeB

+ I'. JI. [lomunar

10. Monexkyasipuasi ¢opmyJia yriieBoaopoaa ¢ OTHOCUTEIbHON MOJIEKYJIAPHOM
Maccou S8:

+ A. C4H10

b. C5HI0

B. C5HI12

I'. C4H8

11. YcraHnoBuTe COOTBETCTBHE

dopmyna COETUHEHHUS:

A. CHa

b. CsH,OH

B. CH:COOH

I'. CeHI2

Knacc coenunenus:

1. AnkaHsl

2. AnkeHbl

3. AJIKUHBI

4. Apensl

5. Anpaeruibl

6. KapOoHOBBIE KMCIIOTHI

7. CiupThl

12. {na BemecrBa, ¢popmya koroporo CHs — CH: — CH: — CH: — CH:OH.
CocraBbTe CTPYKTYpPHBbIE (POPMYJIBI OJHOIO0 IOMOJIOTa W OJHOI0 H30Mepa.
Ha3zoBure BCe BemecTsa.

OTBerT:
CHs — CHz — CHz2 — CH:0OH
(Oyranos — 1)

N3omep (mpuMepHBIii BAapUaHT)

CHs — CHz2 — CH - CH: — CH:OH

|

CHs

(3 - metunmenTano — 1)

13. cocTaBbTe CTPYKTYPHYIO (hopmyry 3 — MeTHIINIeHTeHa — 1
Otser:



CH:=CH-CH-CH: - CHs

|

CHs

14. Ilepeunciaure BUAbI H30MEPHUH, XaPAKTEPHbIE J1JIS AJTKUHOB

OtBeT:

1. MBomepusa yriepoaHoro ckenera 2. M3oMmepusi MONOXKEHUS TPOWHOM CBSI3U
(pyHkmonanbHOM rpynmnbl) 3. MexkinaccoBasi n3oMepus

15. Jomumure ¢ppa3zy: «M3omepsbl — 3TO BeliecTBa

OtBer: l30oMepbl — 3TO BEMIECTBA, MMEIOIMIME OJWHAKOBBIA KAYECTBEHHBIM W
KOJIMYECTBEHHBIN COCTaB, HO Pa3HYIO CTPYKTYPHYIO GOpMYyITy

IIpakTuyeckas padora: HoMeHknaTypa OpraHUuE€CKUX COCAUHEHUIN OTIEIbHBIX
KJIaCCOB  (HACHILIEHHBIC, HEHACHIIICHHbIE M apOMaTHYECKHUE YTIIEBOAOPOIbI,
CHUPTHI, (PEHOIBI, aJIbJIETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBieHue
MOJMHBIX U COKPAUICHHBIX CTPYKTYpHBIX (OPMYJI OpPraHUYECKHUX BEIIECTB
OTHENBbHBIX  KJIACCOB, WCIOJIb3Yysl WX Ha3BaHWA 1O  CUCTEMATHYECKOMN
HOMEHKIaType. Pacuersl mpocTeifmeii ¢GopMysabl OpPraHHYECKONH MOJEKYJIb,
HCXOMs U3 AJIEMEHTHOTO cocTaBa (B %).

IpakTnueckas padora: HomeHnkiarypa oprannyecKux coeMHeHUM
eab padoTsbl
N3ydeHne HOMEHKIJIATypbl OPraHWYECKHX COEAMHEHUHM W OCBOEHUE METOOB
COCTaBJIEHUA CTPYKTYpHBIX (GoOpMyal M pacuera mOpocTedmmux (opmyn
OpPraHMYECKUX BEILECTB.
TeopeTnyeckue 0OCHOBBI
Opranuyeckne CcoeIMHEHHMs KIACCU(PUUUPYIOTCS MO THUIY CBS3€Hd MEXIY
aTOMaMH yrJiepoJa:

o Haceiennsie (akaHbl)

o HenacoliieHHbie (aIKEHBI, ATKUHbI)

o ApomaTtuueckue (apeHsbl)
OCHOBHBIE KJIacChl COEAMHEHU:

o Chouptel
o Denonl
e ANbaeruanl
o Ketonsr

« KapOoHOBBIE KUCTOTHI
Ilopsaok BbINMOJTHEHUSI padOThI
1. CocraBjieHHe CTPYKTYPHBIX (popMy.JI
o OnpenenuTs Kilacc COEAUHEHUS 10 Ha3BaHUIO
o Brimucarp o6myro hopmyiy kinacca
o CocCTaBUTH MONHYIO CTPYKTYPHYIO (popmMyIty

o 3amucaTh COKPAIIEHHYIO CTPYKTYPHYIO (hOpPMYITy
2. Pacyer mpocreiimeii ¢popmyiabl J[aHO: 2JIEMEHTHBIA COCTaB B MPOICHTAX

Pemenne:
1. IIpunsate Maccy BemectBa 3a 100 r



2. Haiitu Macchbl 2J1eMEHTOB
3. PaccunTarh KOJTUYECTBO MOJIEH KaXKIOTO DIIEMEHTA
4. HaiiTu COOTHOIIIEHUE MOJIEeH
5. [lpuBecTu K 1ENTBIM YKUCTIAM
IIpuMep BbINOIHEHUSA
3amanue: coctaBUTh (OPMYJIBl M paccuuTarh MpocTeiiyro dopmyny as
BEIIeCTBA 2-XJIopOyTaHoia-1
1. Omnpenenenue kiacca: COUPT C TaAJIOT€H3aMElICHUEM
2. O6mas ¢dopmyna: C,H,,,10H
3. Tlomnas dopmyna: CH,OH — CHCI — CH, — CH;
4. Coxpamennas ¢popmyna: C,HqOCI
IIpumep pacyera npocreime popmMyJibl:
Hano: w(C) = 40%,w(H) = 6,7%, w(0) = 53,3%
Pemenue:
1. m(C) =40r,m(H) = 6.7r,m(0) = 53.3r
2. n(C) = g = 3.33 Mmosib n(H) = 6;17 = 6.7mos1b n(0) = 513—: = 3.33 MoJib
3. Coornomenue: C:H:0 =3,33:6,7:3,33 =1:2:1
4. TIpocreiimas ¢popmyna: CH,0
KoHTpoJsibHBIE BONPOCHI
1. OcHOBHBIEC MPUHITUIIEI CUCTEMATUYECKON HOMEHKJIATYPBI
2. IlpaBuia cocTaBieHHs CTPYKTYPHBIX (opMyIT
3. Meroasl pacuera nmpoctermux Gopmys
4. OcoOeHHOCTH HOMEHKJIATYPhI PA3IMUHBIX KJIACCOB COCTUHEHU N
TpeOoBaHus K oTueTy
OTuer noJIKEH COAEPKATh:
o HasBanue paboTsI
o llenn
o Ilopsimox BeITTOJIHEHUS
o Ilpumepsl pemienus 3aaa4
o OTBeThl HA KOHTPOJbHBIE BOIPOCHI
o« BrBog

Tema 4.2. CBoiicTBa OpraHn4ecKux coeJMHEeHU
dopmMa TeKylmero KOHTPOJA — TECTHUPOBaHUE, MIpaKTUUecKas pabora,
naboparopHas pabora
Koxa konTposupyemon komnerenunu — OK 01, OK 02
TecToBOE 3a1aHUE:
1. Kak Ha3bIBAaTCH OpPraHuYecKue BelleCTBAa, CTPYKTYPHbIe IHKJIbI
KOTOPBIX 00pa3yl0T TOJIBKO aTOMBI yIJjiepoaa:
+ a) KapOouuknnaeckue
0) HenpenenbHbie
B) [IpenenbHbie
2. Kakoii 3jieMeHT COAepPKUT THOJIbHAA TPyNma:
a) Azor



+ 0) Cepy

B) @ocdop

3. Kak ki1accuuuupyrOTcs aJlKaHbl:

a) KapOonukinyeckre aquIuKInIecKue COeTMHEHUS
0) Henaceliiienabie au@aTudeckue COeAMHEHUS

+ B) Hachwimennsie anudaTruieckue COeTMHEHUS

4. Kakyo ¢popmyiy uMeeT aMuIHAas rpynmna:

+ a) -CONH:

0) -NO

B) -NH2

5. Kak Ha3bIBalOTCsl OpPraHMYecKHe COeIMHEHHUsI, HMeIolIne
HEOTKPBITYIO 1leNlb ATOMOB:

a) Haceimennsie

0) AIUKJIMYECKHe

+ B) [{uknuueckue

6. Kak nazpiBaercsi rpynna -COOH:

a) KapOonunpHas

+ 0) KapOokcumibHast

B) ['mapokcuaHas

7. K KakuM coeJUHHEHUSIM OTHOCSATCSI HYKJI€HHOBbI€ KHCJIOThI:
a) A30TcoepKalum

6) Kucmopozacoaepxamum

+ B) ®ochopopraHnyecKum

8. Uto Takoe rerepounKINYecKHe COeTUHEHNS:

3aMKHYTYIO,

+ a) [uknuyeckue coeuHEeHUs, coepKaiiue G yHKIIMOHAIBHYIO TPYIITY

0) Llukinnueckre coeAMHEHUS, COJIEPKAILUE IBE ABOMHbBIE CBI3U

B) Llukinmueckue coeIMHEHMS, CoiepkKalue JONoaHUTeNbHY0 Tpynny CHz

9. UT0 OTHOCHUTCSH K yIJIeBOXAM:

a) CriupThl

0) AMUHOKHUCJIOTHI

+ B) ApeHbl

10. YUTo MoxkeT BXOAUTH B PYHKUMOHAJIBHYIO TPYIIILY:
a) ATOMBI a30Ta

0) ATOMBI rajJoreHoB

+ B) O0a BapraHTa BEpHBI

r) Her BepHoOro orsera

11. Kaxkue BemecTBa, KpOMe BOJA0PO/AA U YIJepoaa, MOTyT BXOAUTH B COCTAB

OpPraHu4ecKHX BellecTB:
a) Azor

6) dochop

+ B) O0a BapuaHTa BEpHbI

r) Her BepHOro orsera

12. YTo Takoe u3oMepbI:

a) CoenuHenus, oTnyaromuecs Ha e rpynmnsl CHa



+ 0) BemectBa, uMmeromue OAMHAKOBBIM MOJEKYJISPHBIA COCTaB, HO Pa3HYIO
CTPYKTYPY

B) BemmectBa, nMeromuye OJMHAKOBYIO CTPYKTYPY, HO Pa3HbIM MOJEKYISIPHBIMI
COCTaB

13. YTo TaKkoe CTPYKTYpPHbIE€ H30MeEPbI:

+ a) CoeauHeHUs, OTIMYAKOUIMECS XUMHUYECKUM CTPOCHHEM, HO HMEIOILIUE
OJIMHAKOBBIN KaYECTBEHHBIA 1 KOJTUYECTBEHHBI COCTAB

0) CoenuHeHus1, OTIMYAIONIMECS Kau€CTBEHHBIM U KOJIMYECTBEHHBIM COCTaBOM, HO
UMEIONIUE OJIMHAKOBOE XMMUYECKOE CTPOEHUE

B) CoenuHeHUs, OTIUYAIOIIMECS XUMHUUYECKUM CTPOCHHUEM, KAueCTBEHHBIM H
KOJIMYECTBEHHBIM COCTABOM

14. Kakyw CTpPyKTypy HMeeT YIJIEPOAHBIH CKeJeT OpPraHu4ecKHuX
COeIUHECHUM:

a) [luknnueckyro

0) Henuxmmueckyto

+ B) OTKPBITYIO, 3aKPBITYIO

15. Cko0J1bKO OPraHNYeCcKUX BeleCTB HACUUTHIBAETCH B MUpe:

+a) 141 MmunoH

0) 121 mumumoH

B) 121 Thicsua

16. Kakasi BATEHTHOCTBD y yrJiepoaa:

a)l

+0) IV

B) II

17. Yto caenan Anexkcanap bytiepoB aisi pa3sBuTHs OPraHN4ecKOl XUMUM:

a) BpigBWI, UYTO mMoOdydyaeMble U3 KUBBIX OPraHU3MOB BEIIECTBA COAECpKAT
yraepoa, BOJOPOA, KUCIOPOI, a30T

6) CuHTE3UpOBaJI MOYEBHUHY, pa3BesiB MU, UYTO OpraHUYECKUE COCAMHEHUS HENb3s
CHUHTE3UPOBATh

+ B) Pa3pabotai Teoprio XUuMHUYECKOIO CTPOCHHUS

18. Kakoe u3 yrBep:K1eHuil SIBJISIETCA BEPHbIM:

a) XUMUYECKHE CBOMCTBA 3aBUCST OT CTPOCHHUS U COCTaBa MOJIEK Y

0) XUMHYECKU XapakTep aTOMOB MEHSETCS B 3aBHCHMOCTH OT TOTO, C KaKUMH
aTOMaMHU OHU CBSI3aHBI B MOJIEKYJIE

+ B) O0a BapraHTa BEpHBI

r) Her BepHoOro orsera

19. KT0 BBEJI NOHATHE «OPTAaHUYECKAS XUMMS»:

a) Anryan Jlopan JlaBya3be

0) Opunpux Kexyne

+ B) Uénc bepuennyc

20. Hyk/iemHOBBbIE€ KHCJIOThI OTHOCATCH K:

a) Kucnopoacoaepxkammm

+ 0) ®ochopoprannyeckum

B) A30TcojiepKalium



IIpakTuyeckas padora: PemeHue Lenoyek NpEBpallCcHU Ha TE€HETUYECKYIO
CBSI3b MEXKJY KJIACCAMH OPraHMYECKUX COEAUHEHUN C COCTaBJICHUEM Ha3BaHUU
OpPraHMYECKUX  COCIWHEHUH 10  TPUBHAIBHOW WU  MEXKIyHAPOIHOMN
CUCTEMATHYECKOM HOMEHKJaType. PelleHne pacyeTHBIX 3a4ad IO ypPaBHEHUSAM
peaKuuid ¢ yHacTUEM OPraHUYECKUX BEIIECTB.

JlabGopaTropHas pabdora «llonydeHue 3TUIICHA U U3YYEHUE €T0 CBOMCTBY.
[Tonydyenue 3TuieHa U3 ATaHONA B J1A0OPATOPUM M U3YYEHHE €ro (PU3MYECKUX U
XUMUYECKUX CBOMCTB. COCTaBI€HUE peakUWid NMPHUCOECAUHEHUS U OKHCIEHUS Ha
npUMepe ITUIICHA.

Pelienue pacdeTHbIX 3aJ1ay C MCMOJIb30BAaHUEM IUIOTHOCTH Ta30B MO BOAOPOAY U
BO3YyXY.

a) copmMynupyiTe Lelb MIIaHUPYEMOT O IKCIIEPUMEHTA,;

0) 00BsICHUTE, K KAKOMY KJIaCCY OPraHUYECKUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBSICHUTE, KAKUMH XUMUYECKUMU CBOMCTBAMH OO0JaJa0OT BEIECTBA JAHHOTO
KJ1acca, Kakue KaueCTBEeHHbIC PEaKlUU JIJIsl UX OOHApYKEHUS UCTIOIb3YIOTCS;

r') OOBSICHUTE, KaK MOXHO TIOJYYWTh BEIIECTBA JAHHOTO Kjacca COCIMHCHHH B
71a00paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOp JJIs MOTYyUEHUS Ta30B;

€) NEePEeYUCIUTE OCHOBHBIE ACHEKThl COOJIIOJCHHS TEXHHKU O€30MacHOCTH MpuU
pabdore ¢  JIB)X  (STWNOBBIA  COUPT), arpecCUBHBIMU  peareHTaMu
(KOHIICHTpUpOBaHHAsi  CepHasi  KHUCJIOTa), HarpeBaTeIbHbIMH  TpPUOOpaMu
(cnupTOBKA).

Pemenne:
IIpakTtuyeckas  padora: I'eHermueckasi CBsA3b  MEXKAY  KJaccaMu
OPraHM4YeCKHUX COeAMHEeHU I
eab padoTsbl
N3yyeHne TreHEeTHYEeCKON CBS3M MEXAY KIacCaMM OpPraHUYECKUX BEILECTB,
COCTABJICHUE YPAaBHEHHUM PEaKUMU U PELICHNE PACYETHBIX 33/1a4.
Teopernyeckre 0OCHOBBI
I'eneTnueckast CBA3b — 3TO BO3MOYKHOCTh IIPEBPAILCHHS BELIECTB OIHOTO
Kjlacca B BemecTtBa Jpyroro kiacca. OCHOBHBIE KJIAcChl OpPraHUYECKUX
COECIMHEHUM:

o YTIIeBOJOPO/bI (JIKAHBI, AJIKEHBI, AJIKUHBI, aPCHBI)

o Chuptsl

e AJbIeruanl

« KapOoHOBBIE KHUCTOTHI

o TanoreHnpou3BogHbIE

o AMuHBI
IHopsinok BbINOTHEHUs PAa0OTHI

1. CocraBienue ypaBHeHuii peaxkuuii [Ipumep nenouku npespamenuii: CH

CH, —» CH5Cl -» C,Hg —» C,H;0H —» CH3;COOH
2. Ha3zBanus coeauHeHMi
o [Ilo cucremarnueckori HOMEHKIATYpE:



o CHs— meran
o CiH¢ —naTan
o C2HsOH — sranon
o CH;COOH — ykcycHas kuciora
o [Ilo TpuBHaNbHON HOMEHKIIATYPE:
o METaHOI
o 3TaHOI
o YKCyCHasi KMCJIOTa
Pemenne pacyeTHbIX 321a4 AJITOPUTM PELICHMUS:
3anucarb ypaBHEHHE pEeaKUU
Haittu monsipHbIE MAacChl BEMIECTB
CocTaBUTh MPOIOPLUIO [0 YPABHEHUIO
PaccunTaTh MCKOMBIE BEIMUHUHBI
[Ipumep 3amaum: BeramcauTe mMaccy 3TaHona, mojdydyeHHoro u3 11,2 m stunena

(H.y.).
Vo 112

NoOobhow

Pemenne: C,H, + H,0 — C,Hsn(C,H,) = — =— = 0.5 mosib m(C,H;OH) =

Vi 224

n-M=05-46 = 23r
TpedoBanusi k opopmJIeHUIO

1. 3anucaTe HOMEp M Ha3BaHUE PaOOTHI

2. YkazaTh 1enb

3. BeimonaHuTh BCe 3a1aHus

4. CpenaTpb BBIBOJEI
KoHTpo/ibHBbIE BONIPOCHI

1. Yro Takoe reHeTu4ecKas CBs3b?

2. HazoBuTe OCHOBHBIC KJIACCHI OPTaHUICCKUX COCTUHECHUN

3. Kaxk cocTtaBisTh Ha3BaHMsI IO CUCTEMATUYECKON HOMEHKJIAType?

4. Kakue TUMBI peakiuil XapaKTEPHbI JJIs1 OPraHMYE€CKUX BEUIECTB?
BoiBoxa
B xome pabGoThl wW3y4yeHBl OCHOBHBIC THIIBI MPEBPAIICHUN OPraHMYECKUX
COCIMHEHUN, OCBOEHBI METOJBl COCTABJICHHWS YPABHEHHW DPEAKLUM, IOIY4YECHBI
HAaBBIKM PEILLICHHS PACUETHBIX 33/1a4 C Y4ACTUEM OPIaHUYECKHUX BEILIECTB.

Tema 4.3. Oprannyeckue BelIeCTBA B KU3HEAEATEJILHOCTH 4YeJ0BEKA.
IIpou3BOACTBO M IPUMEHEHNE OPTAHUYECKUX BelleCTB B NP OMbINLICHHOCTH
®opMa TeKyLIero KOHTPOJIsl — YCTHBIN OMPOC, PEIICHUE 3a/1a4M - Keca

Kon xonrposupyemoii komnerenunu — OK 01, OK 02

Bonpocsl as1s1 ycTHOr 0o onpoca

1. BcnomHuTe, Kakue BENIECTBA HA3bIBAIOT OpraHnuveckuMu. Kakas xumud
Ha3bIBACTCSI OPraHUYECKOM?

2. IIpuBeguTe MpUMeEpPbl HEKOTOPBIX OPraHUYECKUX BEIECTB. B 4éM nx cxoacTBo?
3. [IpuBeauTe MpUMEphl MPUMEHEHHS OPTaHUYECKUX COCTMHCHU I

4. IlpuBeauTe NMpUMEpPHl CHHTETUYECKUX BEUIECTBA U MaTEPHUANIOB, BAXXHBIX [JIsI
YKU3HU YEJIOBEKA, HO HE UMEIOLIUX aHAJIOTOB B IPUPO/IE.



5. Kakue BemiectBa OTHOCATCS K OPraHMYECKMM M OTKyJla MPOUCXOJIUT UX
Ha3BaHue?

6. IlpuBenure onpeneneHuss OPraHMdecKol XUMHUM. UTO SIBIIETCS NMPEIMETOM €€
U3y4YEHUs?

7. Kakoe MeCTO 3aHMMAIOT OPraHNYECKUE BEIIECTBA B XUMUH KUBOTO?

8. [Touemy yriepoj Ha3bIBalOT OCHOBOM XKU3HU?

9. IlpuBenuTe MpUMeEpPbl OPraHUYECKUX BEIIECTB MPUPOJHOTO M CUHTETUUYECKOTO
IPOUCXOXKIEHUS U YKAKUTE 00JIaCTH UX TPUMEHEHUSI.

3amaua-keiic

3agaHue: MPOMEXKYTOYHBIM TPOJYKTOM OOMEHAa Y TEIUIOKPOBHBIX KHUBOTHBIX
SIBJISIETCS. MOJIOYHAsI KUCIOTA. 3amaxX 3TOM KUCIOThI KPOBOCOCYILIUE HACEKOMBbIE
yJIABJIMBAIOT HA 3HAYUTEIILHOM PACCTOSIHUM.

1. ITouemy Hacekombie (KOMapbl) OBICTPO HAXOMAST CBOIO KEPTBY?

2. YcranoBute (HOpMYITy MOJIOYHON KHUCIIOTBI, KOTOpasi MOMOTAaeT HACEKOMBIM
HAXOAUTh TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MAaCCOBBIE JOJU SJEMEHTOB B HEM
coctaBisiroT: yriepoaa — 40,00%, Bogopona — 6,67%, kucnopoaa — 53,33%.

3. CocTaBbTe CTPYKTYPHYIO (hOPMYTYy MOJIOYHOM KHUCIOTH. Ha3oBUTE KHCIOTY 110
HomeHknarype MIOITAK.

4. Ha ocCHOBaHMH CTPOEHHS MOJOYHOM KHCJIOTHI CJIIEJIANTE BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiinure B MUHTEpHETE WM JAPYTUX UCTOYHUKAX MHPOPMAIUIO O MPUMEHEHHUU
MOJIOYHOM KHCJOTBHL.

PyoOexnbiii koHTpOab M0 Paszneny 4. CTpoeHne M CBOWCTBA OPraHMYeCKHX
BeLECTB

dopma pyOeKHOr o KOHTPOJIsSI — KOHTPOJIbHAs paboTa

Ko xkonTponupyemoii komnerennuu — OK 01, OK 02

| Bapuanr

1. OPTAHUYECKAS XUMUSA NU3YHAET
1) cBoOiiCTBa OpraHNYECKHUX DJIEMEHTOB

2) peakIiy B )KUBBIX OpraHU3Max

3) cocoObI epepaboTKu HEPTEMPOITYKTOB

4) cBOICTBaA YTIIEBOIOPOOB U UX MPOU3BOTHBIX.
2. YcTaHOBHTE COOTBETCTBHE:

OYHKINOHAJIBHASA I'PYIIIIA HA3BAHHUE ®OPMYJIA
1) kapOokcuIbHas A.— OH
2) aMuHOTpynmna b. — SO3H
3) HUTporpymnna B. - CHO
4) cynpdorpymnmna I'.-SH
5) anpaerugHas JI.— NO2
E. - COOH




XK. —NH2

3.—CH3

3. BJAMKAWIIUM T'OMOJIOI'OM ITPOIIUHA SIBJSIETCSI

1) Cz2Hs
2) CsHs
3) C:Ha
4) CsHs
4. YcTaHOBHTE COOTBETCTBHE:

SHAYEHUE B XU3HEAEATEJIBHOCTHU YEJIOBEKA [IPEAEJIBHBIX

VTJIEBOJIOPOJIOB

1) AHECTE3UPYIOLLEE
XUPYPruu

CPEICTBOB

A. IHMKJIONPONaH

2) OCHOBHOE BEIIECTBO MPHUPOTHOTO
(mormyTHOTrO0) rasza

b. n3zookran

3) rinaBHas cocTaBHas 4acTh OE€H3MHA B. sTan
4) crIpbe JIJIs TTOTYUYEHHUS YTHIICHA I'. muknobyran
J1. MmeTaH

E. nmuxnorexcan

5. HENNPEJAEJIBHBIE YIJIEBOAOPO/bI, MOJIEKYJIbl KOTOPBIX
COJIEPXKAT JABE IBOMHBIE CBA3U U UMEIOT OBIIYIO ®OPMYJIY
CnH2n-2 (n=3), HA3BIBAIOTCH
6. KAYECTBEHHASsI PEAKIUSI, XAPAKTEPHASA [JisI BCEX
AJIKEHOB, AJIKMHOB U AJIKAJIUEHOB

1) o6pazoBanue 6enoro ocanka ¢ [Ag(NH3)2]OH 3) «memnHoro 3epkasia

2) o0ecliBeUMBaHKE pacTBopa Hojaa 4) ropeHue

7. YcraHoBHTE COOTBETCTBHE:

3HAYEHHUE

1) cunrte3 noaumponuiIeHa

2) CUHTE3 KayuyKa

3) cuHTE3 TEPMO- M KUCIOTOYCTOWYUBOTO MoimMepa Tedaona

4) noxy4eHue NoIUITUIICHA

5) cxxuranue u 00pazoBaHNE BHICOKOTEMIIEPATYPHOTO

IJJAMEHU JJI1 aBTOI€HHON CBapKH METAJIIOB

BEHIECTBO

A. O6yten-2

b. aTen

B. anernien

I'. nuBuHMA

J1. XJI0pUCTBI BUHUII

E. Terpadropatunen

K. mponen

3. IpomnuH




8. OPFTAHNYECKHUE BEHIECTBA, COJIEPXAIIUE B MOJIEKYJIE
I'MJIPOKCUJIBHY1IO I'PYIIITY, CBA3AHHYIO HEIIOCPEIACTBEHHO
C BEH30JIbHBIM KOJIBI1OM HA3BIBAKOTCS
9. YcTaHoBHTE COOTBETCTBHE:

MEJIUKO-BUOJIOT'MYECKOE BEHIECTBO
3HAYEHUE
1) cpenctBo A 00111eT0 HAPKO3a A. dbeHon

2) KOMITIOHEHT COCTaBa >KHPOB, OCHOBA | b. OCH3MIOBKIN ciupT
Masen

3) CHIIbHBIN AaHTHCENTHK, 51| B. copburt

4) 3aMeHUTENb caxapa I'. meTanon

5) nymmucroe BemecTBo, ¢ukcarop | E. aTuneHrinukons
3amaxa

K. nusTunoBsii 3¢up

3. TUMETHIIOBBIN Up

10. BEHIECTBO IIPU TNOINAJAHUHMU HA KOXY U CJIIM3UCTBIE
BBI3BBIBAET OJXOI'M; TIPU XPOHHMYECKOM BO3JIEMCTBUU
HAPYIHIAETCS COH, MOABJIAETCSA Ir'OJIOBHASA BOJIb,
YUYAHMIAETCS CEPAUEBUEHUE, TIOPAYKAETCSA IMEYEHD, ITIOYKU;
NPUEM HECKOJIBKUX TI'PAMMOB BHYTPb I[IPUBOIUT K
JETAJBHOMY WCXOJY, - 2TO JEHUCTBUE HA OPI'AHM3M
YEJIOBEKA

1 )atunenrnukons 2) genomna 3) aTaHona 4) MmeTaHosa

11. OIIUBKA B OIIMCAHUHW ®M3NYECKUX CBOMCTB
OOPMAJIBJAETITIA

1) pe3kuii pazapaxaroniuii 3amax

2) TJIOTHOCTH OOJIBIIIE BOJIBI

3) XOpo1I0 PacTBOPUM B BOJI€ U OPTraHUYECKUX PACTBOPUTEIIAX

4) GecuBETHBIN ra3

5) t xunenust Gpopmanpaeruga < t KUNEHUs: coupra (IpU PpaBHOM YHUCIE aTOMOB

yriepojaa)

12. YcTaHoBHTE COOTBETCTBHE

HOMEHKIJIATYPA TPUBUAJIBHA S 41 (NJIN)

CUCTEMATHUYECKAS PAIIMOHAJIBHA

1) nporneHasb A. MacJISTHBIN aiabJaeTru

2) OpoOIaHoH b. metundenunkeTon

3) MeTaHallb B. numeTnnkeToH, aneToH

4) OyraHaab I'. akpuJIOBBIN aJIbACTU]

5) anieropeHOH J1. BajiepraHOBBIN anbAeTrua
E. MypaBbuHbIl, (hopManbaerua
K. nuyTunkeron




‘ 3. IPONUOHOBBIN aJIbJACTH

13. YcTanoBuTe COOTBETCTBHE:

KAPBOHMJIBHOE COEAMHEHUE OBJIACTU ITPUMEHEHUWA

1) anleTon A. IPOU3BOJICTBO YKCYCHOW KUCJIOTBI
2) popmanbaeru b. 3ameHuTens caxapa

3) areranbaerua B. pacTBopuTENb KPACOK, JIAKOB

4) GeH3aIbICTH /T I'. orGenuBaroree BEMEeCTBO

J1. mapdromepusi, Kpacutenu

E. mpon3BoACTBO Maprapusaa

K. mmactMacchl, CMOJIBI, JIEKapCTBa

14. BEHIECTBO OBPA3YETCA B IIEYEHM IIOCJIE ITPUHATHUA
AJIKOTOJIA "  BBI3BIBAET OTPABJIEHUE, HA3BIBAEMOE
ABCTUHEHTHBIM CHHIPOMOM; BJIbIXAHHUE EI'O IIAPOB
BBI3BIBAET I'OJIOBHYIO BOJIb, KAHIEJIb, B TA/XKEJIBIX CJIYUYASAX
IHNHEBMOHHMIO U OTEK JIET'KHUX; ITPU KOHTAKTE BO3HHUKAET
PE3b B TJIA3BAX - 3TO JEMCTBUE HA OPI'AHW3M YEJOBEKA

15. YcraHoBUTe NPABUIBHYIO NOC/I€10BATEIbHOCTD:
KAPBOHOBA KUCJIOTA — 29TO

1) oprannyeckoe BemecTBo, 4) KapOOKCUIIBHBIX TPy
2) UM HECKOJIBKO 5) MOJIeKysia KOTOPOro

3) COllep>KUT OJIHY

16. YcTraHoBUTE COOTBETCTBHE:

HA3BAHUE KUCJIOTHI

1) macnsinas

2) maBeneBas

3) nupoBUHOrpagHAS

4) 1maBeneBOyKCyCHast

5) maJIbMUTHHOBAS

coJim

A. mupyBar

b. uuTpar

B. okcanar

I'. manar

/1. auerar

E. nanemurtar

XK. 6ytupar

3. oKcaJioaneTar

17. YcraHoBUTe COOTBETCTBHE:
MEJIUKO-BUOJOI'MYECKOE 3HAYEHUE

1) comepXuTCsl B IMCThSIX MHOTUX PACTCHUHN, TPUMEHSIIOT JIJISl KOJTMYECTBEHHOTO
onpeeTeHUs

KaJIbIMs B OMOJOTHYECKUX KUKOCTIX




2) oOpa3yeTcs Ipu KBaIlICHUH KanyCThl U CKHCAHUM MOJIOKA
3) comepkuTCcs B Arofax OPYCHUKU M KITFOKBBI, PACTUTEIIbHBIN KOHCEPBAHT U
AHTHUCEIITHK

4) CTPYKTYpHBIII KOMIIOHEHT >KHPOB

5) BKyCOBO€ M KOHCEPBUPYIOIIIEE BEIIECTBO B MUIIEBOM MPOMBIIIICHHOCTH
KHNCJIOTA

A. TUMOHHast

b. monounas

B. meranoBas

I'. akpusnosas

J1. mabMUTHHOBASA

E. nponimoHnoBas

K. GenzoitHas

3. 1maBeneBas

18. YcraHoBuUTe COOTBETCTBHE:

KJIACC YITJVIEBOJOB

1) MmoHOCaxapu bl

2) nucaxapuibl

3) moamcaxapu/ibl

BEIIIECTBO

A. roKo3a

b. copout

B. caxapo3sa

I'. rmrokoHOBAsA KHCIIOTA

J1. kpaxman

E. rimuepun

XK. pypan

19. OTJINYUTDb I''TIOKO3Y OT INIMUEPUHA MOYXHO 110 PEAKIIUHU
1) «cepeOpsiHOTO 3epKaa

2) ¢ ruapokcunom meau (II) B menovyHoit cpene 6e3 HarpeBaHus
3) aTepuduKaly C YKCYCHBIM aHTHAPUIOM

4) ¢ raJloreHaJIkaHaMHU

20. YcTraHoBHUTE COOTBETCTBHE:

BUOJIOI'MYECKOE 3HAYEHUE

1) CTpyKTYpHBIN KOMIIOHEHT KJIETOYHON CTEHKHU

2) pe3epBHBIN NoJMcaxapu/l KUBOTHBIX

3) KOMIIOHEHT HYKJIEMHOBBIX KHUCIIOT

4) pe3epBHBII OAUCAXapU]l PACTCHUIA

YIJIEBO/

A. TTIUKOT€H

b. caxapoza

B. xpaxman

I'. rmroko3a

J1. nakTo3a

E. nemwmonosa



K. ne3okcupubdosa

Il Bapuanrt

1.MHOI'OOBPA3HUE OPTAHUYECKUX COEJUHEHUMN
OBBACHSAETCA CIIOCOBHOCTBIO OBPA3OBBIBATD

1) u3omepsl 17151 MHOTUX BEIIECTB

2) apoMaTHYECKHUE siapa

3) 1lenu 1 KoJbla U3 aTOMOB yTJiepoja

4) TOMOJIOTH JIJIsl BCEX BEIIECTB

2. YcTraHoOBHTE COOTBETCTBHE:

OYHKIMOHAJIBHAS I'PYIIIIA OOPMYVYIJIA
1) TnonbHas A.— OH
2) anpaeruaHas b. — SO:H
3) HuTporpynna B. - CHO
4) cynbdorpyrmra I'.— SH
5) amuHOrpymnmna . — NO:
E. - COOH
XK. - CH3
3.— NH2
3. BJAMKAWIIAM T'OMOJIOTI'OM ITPOITEHA SIBJISIETCSI
1) C2H6
2) C4H10
3) C2H4
4) C4H6

4. IIOJIOKEHUE, HE OTHOCAIIEECS K TEOPUU A.M. BYTJIEPOBA
1) Bce BelecTBa UMEIOT MOCTOSIHHBIA KAYECTBEHHBIM M KOJIMUECTBEHHBIN COCTAB
2) cBOWMCTBA BEIECTBA (XMMUYECKUE U (PU3UUECKUE) 3aBUCAT OT €T0 CTPOEHUS

3) aTOMBI U TPyl aTOMOB B MOJIEKYJIE B3aMMHO BJIMSIIOT JIPYT HA JIpyra

4) 3Has CBOICTBA BEIIECTBA, MOKHO YCTAHOBUTD €0 CTPOCHHE, U HA0OOPOT.

5. HABBAHUE BEHIECTBA, I'TABHAA LEIIb KOTOPOI'O COCTOUT
N3 YETBIPEX ATOMOB YIJIEPOJA, COAEPKUT AJBAETINIHYIO
TPYIITY ¥ OJHY JBOMHYIO CBSI3b, A TAK KE JIBA METHJIBHBIX
PAJIUKAJIA

1) 3,3-mumeTmIIOyTeH-2-aJ1b

2) 2,4-numeTnn0oyreH-3-ajb

3) 2,2-numeTnin0OyTeH-2-ajb

4) 2,3-nuMeTunoyTeH-3-aib

6. YcTaHOBUTE COOTBETCTBME:

3HAYEHUE B I'AJIOTEHOIIPOM3BO/JHBIE
AKMBHEAEATEJIBHOCTHU YEJIOBEKA YIJIEBOAOPOJ0OB

1) pacTBOpUTENL MHOTMX OpraHu4eckux | A. TerpadTOpITHIICH
BELIECTB




2) npenapar Jyisi MECTHOW aHECTE3UH b. sTunxsopua

3) mMoHOMep I modydeHust mnosuMmepa | B. Opommponan
TedoHa

4) xnmagoareHt (ppeoH) I'. niudropauxiopMeran

J. 1,2,3-Tpubpommnpomnan

E. BuHmixmnopuna

7K. Terpaxsiopmeran

7. HEHNPEJAEJIBHBIE YIJIEBOJAOPOAbI, MOJIEKYJIbBI KOTOPBIX
COJIEPXKAT OJHY JBOMHYIO CBSI3b W HMMEIOT OBI[YIO
®OPMYJY CnH2n (n>2), HA3BIBAIOTCS
8. CXO/IHBIE ®U3NYECKHE CBOMCTBA KAYYYKOB

1) nerko Kumsmas *uaKoCTh C PE3KUM 3allaxoM, XOPOIIIO pacTBOPSAETCS B BOJIE
2) 5IaCTUYHOCTD, BJIAro- U BO3AyXOHETPOHHUIIAEMOCTh

3) OecLBETHBIH a3, HE PaCTBOPSAETCS B BOJIE, tKUIT HUXKE, YEM Y alleTUIIeHA

4) macliHHCTas TycTas )KUJKOCTh, HE paCTBOPSIETCS B BOJIE

9. OPTAHUYECKHUE BEHIECTBA, B MOJIEKYJIAX KOTOPBIX /IBA
YIVIEBOAOPOAHBIX PAJIUKAJIA CBA3AHBI MEXAY COBOU
ATOMOM KHCJIOPOAA HA3BIBAIOTCA

10. YcTanoBuTe COOTBETCTBHE:

MEINKO-BUOJIOT'MYECKOE BEHIECTBO
3HAYEHUE

1) ocHOBa AJi1 MPOU3BOACTBA JIEKAPCTB, | A. TNIMLEPUH
IJIaCTMACC

2) aaTH(pPU3, 1 b. aTuneHrnmkob

3) aHTUCENTHUK, pACTBOPUTEND, Toptouee | B. meTanon

4) cMmsr4aer KOXy, TKaHH, OCHOBa | I'. KCWiIHUT
dbochonunuoB

5) cpeacTBo AJis OOIIEro HapKo3a J1. TuAPOXMHOH

E. dbenon

K. nurTHIioBsIi 3Qup

3. 9TUJIOBBIN CIUPT

11. CWJIBHO SAJ0OBHUTO CAMO BEHIECTBO U INPOAYKTHI EI'O
OKUCJUIEHUA, - JAXKE MAJIBIE J03bl IIPU NNPUEME BHYTPbH
BBI3BIBAIOT JIETAJIBHBIA UCXO/; TOKCUYECKHU JJEUTBYET HA
3PUTEJIBHBIE HEPBbI, COCY/Jbl CETYATKH UW BbI3BIBAIOT
CJIETIOTY, — 3TO JEMCTBUE HA OPTAHU3M YEJIOBEKA

1) TUIEHTIIUKOIS

2) penomna

3) meTaHomna

4) sTaHoja




12. YcTaHoBuTE COOTBETCTBHE:

HOMEHKIJIATYPA TPUBUAJIbHASA U (MJIN)
CUCTEMATHUYECKAI PAIITMOHAJIBHA I
1) Oyranon A. MaclIsHBIN anbaerug
2) aTaHaNb b. MeTHIITUIIKETOH
3) nponeHasb B. BasiepuaHoBBIN aJibaeru
4) OyraHasb I'. akpuJIOBBIN aNbJIETH]T

5) nponaHoH

J1. TMMETUIKETOH, alleTOH

E. MmypaBbuHBIH, (opMabaeTuI

K. nmyTnikeroH

3. YKCYCHBIH, alleTaIIbJICTU/]

13. OLIMBKA B OIIUCAHUU ®U3NUYECKHX CBOMCTB AIIETOHA

1) pe3kuii pazapa)karoliuii 3amax
2) GecuBeTHAs KHUJIKOCTh

3) XOpo1I0 PacCTBOPUM B BOJI€ U OPTraHUYECKUX PACTBOPUTEIIAX

4) JIOTHOCTh MEHBIIIE BOJIBI
5) t KuneHus aleToHa > t KUIIEHUS CIUpTa
14. YcTraHoBHTE COOTBETCTBHE:

(TIpu paBHOM YHCJIE aTOMOB YIJIEpO/ia)

KAPBOHMJIbBHOE COEAMHEHUE

OBJIACTU ITPUMEHEHUA

1) sTananb

A. IJIaCTMACCHI, CMOJIBI, JIEKAPCTBA

2) Gpopmanbaerug

b. 3amenurens caxapa

3) 6eH3anbaerua

B. pacTBOpuTEINH KPACOK, JJAKOB

4) aleToH

I'. orOGenuBarolee BELIECTBO

J1. mapdromepusi, KpacuTelu

E. mpon3BoACTBO Maprapuaa

JK. mpou3BOJACTBO YKCYCHOM KHMCIIOTBI

15. HAKOIIVIEHHME 3TOI'O BELHIECTBA B OPI'TAHU3ME - ITPU3HAK

CAXAPHOI'O UABETA; B/JIAbBIXAHUE EI'O IIAPOB BbBI3BIBAET
I'OJIOBHYIO BOJIb, KAHIEJIb; PA3JAPAXKAET CJIM3UCTBIE
OBOJIOYKH TJIA3 — 3TO JEHCTBUE HA OPTAHHM3M YEJIOBEKA

16. YcraHoBUTE NPAaBUWIBHYIO MOCJI€10BATEIbHOCTD:
KAPBOHOBAA KUCJIOTA — 9TO

1) Monekyna KoToporo 4) KapOOKCHUIBHBIX TPYIII

2) OJIHY WJIM HECKOJIBKO 5) OpraHn4ecKoe BEIIECTBO,

3) conepkut

17. YcraHoBUTE COOTBETCTBHE:

HA3BAHUE KNCJIOTBI

1) ykcycHas
2) 6eH3olHast
3) monouyHas



4) nTMMOHHas

5) onenHOBas

COJIn

A. nupyBar

b. mutpar

B. Genzoar

I'. creapar

/1. auerar

E. omear

K. nakrar

3. dopmuar

18. YcTraHoBuTE COOTBETCTBHE:
MEJINKO-BNOJIOT'MYECKOE 3HAUEHUE

1) MOHOMED B MPOU3BOACTBE NMOIUI(HUPHOTO BOJIOKHA

2) 1,25% BOaHBIN pacTBOP UCIONB3YETCS I HATUPAHUU (MypaBbUHBIN CITUPT)
3) COAEP)KUTCS B TUCTHSIX MHOTHUX PACTCHUH, UCIIOIB3YETCS JIJIS1 KOJTUYSCTBEHHOTO
OTIPEICIICHUSI KAIbIUs B OMOIOTUYECKHUX KHUIKOCTSIX

4) CTpYKTYpHBI KOMIIOHEHT JKHPOB

5) BKyCOBO€ M KOHCEPBUPYIOIIIEE BEIIECTBO B IMUIIEBOM MPOMBIIIJICHHOCTH
KHNCJIOTA

A. aHTapHas

b. masioHOBas

B. meTanoBas

I'. TepedraneBas

J1. ykcycHas

E. maBeneBas

K. 6enzoitHas

3. oJlenHOBaA

19. YcranoBuTe COOTBETCTBHE:

KIIACC YTJIEBOJOB

1) MmoHOCaxapuabl

2) aucaxapubl

3) nonucaxapubl

BEIIECTBA

A. makTo3a

b. nupan

B. mimnepun

I'. pubo3a

J. Tpurimuepun

E. rimukoren

K. STUJICHTIUKOb

20. OTJINYUTDH PUBO3Y OT I'NIMOIEPUHA MOYXHO 110 PEAKIINHN
1) c ranorenankanamu

2) C TMAPOKCUJIOM MEJIHU B IIEJIOUHON cpejie Oe3 HarpeBaHus
3) sTepuduKaImy C YKCYCHBIM aHTHUIPUIOM



4) ¢ ruapokcuaoM meau (II) mpu HarpeBaHUM

ITAJIOH OTBETOB:

| BapuanT
1 2 3 4 5 6 7 8 9 10
4 | EX]IbB 2 AJIbB | anxagu 2 JKTEBB | ¢denona | JDKEAB 2
CHBI MU
11 12 13 14 15 16 17 18 19 20
2 | TBEAB | BXXAJ | YkcycH | 15324 | )KBA3E | 36)KJIA | ABJI 1 EAXB
oro
anbJIeru
na
| | BapuanTt
1 2 3 4 5 6 7 8 9 10
1 | I'BIB3 1 1 4 KBAI' | ankeHsl 2 IIpocter | EB3A
MU
apupam
u
11| 12 13 14 15 16 17 18 19 20
3 | B3rA4 5 KAB | ameron | 51324 | IBXXBE | T'BE3]] | TAE 2

Pazgen S. KuHermueckne H TePpMOAMHAMHUYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUS XUMUYECKUX PeaKIuii

Tema 5.1. KunHernyeckue 3aKOHOMEPHOCTH TNPOTEKAHMA XUMHYECKHX
peaxkumii

dopma TeKylIero KOHTPOJISl — TECTUPOBaHUE, JabopaTopHasi pabota
Kon xkonTposupyemoii komnerenuuu — OK 01, OK 02

TecroBoe 3a1anue:

1. IIpn XuMHYECKOM PABHOBECHUM:

+ a) CKOpPOCTH IPSIMOI U 0OPaTHOM peakuu PaBHbBI

0) CKOpPOCTh MPSIMOM PEAKITUU OOJIBIIIE CKOPOCTH 00paTHOU

B) CKOpOCTh 00paTHOM peakIMi MEHBIIE CKOPOCTH MPAMON

') CKOPOCTb OOpAaTHOM PeaKITuu OOJIBIIIE CKOPOCTH MPSIMON

2. KoHneHTpauum BelecTB B MOMEHT PABHOBECHSI HA3bIBAIOTCS

+ a) UCXO/IHBIC

0) paBHOBECHBIC

B) HayaJbHbIC

I') IEpBOHAYATILHBIMU

3. XuMHn4yecKkoe paBHoOBecHe — 3TO CUCTeMa:

+ a) TMHaAMUYEeCcKast

0) obpatumas

B) CTallMOHapHAas

') HeoOpaTumMast

4. YciaoBusi CMellleHUsI PABHOBeCHS

a) TemrepaTrypa

0) xaTaim3aTop




B) JIaBJICHUE

I') KOHLIEHTpAIus BEIECTB

+ 1) BCE OTBETHI BEPHBI

5. MokeT Jin IPMMEHEHHE OJHOT 0 KATAJIM3ATOPAa CMECTUTh PABHOBECHE
a) MOXeT

+ 0) HE MOXeT

6. Ilpu yBeJinueHUM TABJICHHSI PABHOBECHE CMENIAETCH B CTOPOHY

a) yBeJIMueHusi o0beMa razon

0) BO3pacTaHus YUCIlia MOJICKYJI Ta30B

+ B) yMeHbIIEeHUs] 00bEMa ra30B

+ ') YMEHbILIEHUS JaBJICHUS

7. CMelIeHUs] PABHOBECHS OCYLIECTBJIAETCS 10 NPUHLMILY

a) JlJomoHocoBa

+ 0) Jle lllaTtenne

B) MeHieneena

I') CIBUTa PEeaKIUi

8. Koncranra paBHoOBecHs

a) 3TO NPOLECC U3MEHEHHUSI KOHIIEHTpalui

0) 2TO MpoIECC YBEIMYCHUS CKOPOCTEH MPSMON U 0OOPaTHOM peaKIuii

+ B) 3TO OTHOILIEHHE KOHCTAHT CKOPOCTHU MPSIMOM U OOpAaTHOM peakuuii

9. PaBpHOBecHe CHCTEMbI HACTYIIAET:

+ a) TONBKO B 00paTUMBIX PEAKIIUSIX

0) TOJIBKO B HEOOPATUMBIX

B) TOJIBKO B PEAKLUAX COCIUHEHHUS

I') TOJIBKO B PEAKIUAX PA3I0KEHUS

10. mepexox peakHUOHHON CHCTEMBI OT OJHOI'0 COCTOSHUS PABHOBECHUHA K
APYroOMYy Ha3bIBaeTCH:

a) UI3BMEHEHUEM

0) HampaBJIeHUEM

+ B) CMEIICHUEM

11. O0paTumas peakuus nporexkaet mo ypasuenuio: 2 NO + 02 — 2NO2 Kak
U3MEHHUTCH PABHOBECHE CHCTEMbI, €CJIU AABJIEHHE YBeJIUIUTh?

a) CMECTHUTCS BJIEBO

+ 0) CMECTHUTCS BIPABO

B) HE U3MEHUTCS

12. IIporekaer peakuusi: N2 + 3H2 < 2 NH3 - AH k/Ix HU3menurcss Ju
PaBHOBeECHE CHCTEMbI, €CJIU MOBBICHTH TEMIIEPATYPY PeaKIMHU.

+ a) yckopuTcsi oOpaTHas peakuus

0) yCKOpHTCS NpsiMasi peakLusl

B) HE U3MEHUTCS PAaBHOBECUE

13. B cucreme Ar + 2Br < Cr ¢ yBejlMUYeHHMeM KOHLUEHTPALMM BemiecTBa A
PaBHOBeCHE CMEIIACTCH B CTOPOHY:

+ a) mpsIMO peakiuu

0) 0OpaTHOI peakiu

B) HE U3MEHUTCS



14. VYka3arb, KaKMMH HW3MEHEHUSIMH PpPearupyrumux BelmecTB MOXKHO
CMeCTUTh BIpPaBo paBHoBecue cucrembl: N2 + 3H2 < 2 NH3 - AH k/x
BIIPABO

a) YBEJIMYUTH JIABJICHUE

0) YBEJIMUNUTh KOHIEHTPAIIUU UCXOAHBIX BEIIECTB

B) IOHU3UTH TEMIIEPATYPY PEAKIINU

') BBECTH KaTaauzaTop

+ 1) BC€ OTBETHI BEPHBI

15. O6paTumas peakuus nporekaer no ypapuennw: 2 NO + O2 - 2 NO2 B
CTOPOHY, KAaKOil peaKkuuu, CMECTHTCS PABHOBeCHEe CHCTEMbl, €CJIU JaBJIeHHe
YBEJMYHTH B 2 pa3a.

a) BIIpaBo, B JiBa pa3a

0) BJICBO, B JiBa pa3a

+ B) BIpaBo, B BOCEMb pa3

T) BJIEBO, B BOCEMb pa3

JladopaTopHas padora

N3yyeHne 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peakiUh OT KOHIICHTPAIIUU
pearupyronmx BEMIECTB U TEMIIEPATYyPHI.

Jlaboparopnas pabora «OnpenesieHre 3aBUCUMOCTH CKOPOCTU PEaKIHH OT
KOHIICHTPALIMM pearupyromux Bemects». MccneqoBaHue 3aBUCUMOCTH CKOPOCTH
pEaKIy OT KOHIEHTPALIUH.

OnpeneneHne KOHCTAHThI CKOPOCTH PEAKLMK rpaduueCKUM METOIOM.
Peiienne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUN HA aHANU3 (DAKTOPOB, BIUSIOIMINX
Ha U3MEHEHHE CKOPOCTU XUMHUUYECKON PEaKIIUH.

Xox padoTsi:

N3yyeHne 3aBUCHMOCTH CKOPOCTH XMMHYECKOW peaKIUW 0T KOHIEHTPAIIUM
pearupyrommx BelecTB U TeMIepaTyphbl.

CkopocTh XUMHMYECKOH peakuuu 3aBHCUT OT KOHIEHTPANMM Pearupyroimx
BelleCTB W TeMIeparypbl. OTH 3aBUCUMOCTH ONUCBHIBAIOTCS 3aKOHAMU
JEeHCTBYIOIMX Macc U ipaBujiom Bant-I'odda.

3aBHCHMMOCTB OT KOHUEHTPALUU

Yem Oosibllle KOHIEHTPAIMA HMCXOAHBIX BelIeCTB, TeM OOJbIIE MOJCKYII
HaXOAUTCS B €AMHUIE 00bEMA M TEM 4Yalle OHM CTAJIKUBAIOTCA, MPEBPAIAsCh B
MPOAYKTHI peakiuu. CienoBaTelnbHO, TEM WHTEHCHUBHEE MPOTEKAET PEaKIMs, TEM
BBIIIE €€ CKOPOCTb.

3aBHCMMOCTH CKOPOCTH PeaKIUM OT KOHLUEHTPAUMH PeArMpylINNX BellecTB
ONHUCHIBACTCSH 3AKOHOM JAeHCTBYIOIIUX MaCC:

o CKOpOCTh 3JEMEHTAPHOM XUMHUYECKON PEAKIHUH IPSIMO MPOINOPIUOHAIbHA
MPOU3BEIICHUIO MOJSIPHBIX  KOHLEHTPAllMM  pEarupyrolux  BEHIECTB,
BO3BEAEHHBIX B CTENIEHHU, PABHBIC X CTEXHMOMETPUYECKUM Kod(Puiimentam.

o Hanpumep, nns peakuuu B3auMOIAEUCTBUSA BewlecTB A U B BbpakeHue
CKOpPOCTH MpsiMOM XxuMu4ecko peaknuu umeet Bul: V = K-[A]'[B], roe V
— CKOpOCTh XWMHUYECKoro mpomecca, [A] u [B] — wMonspHbie
KOHIIEHTpanuu pearupyommx BemectB A u B, K — xoaddunment




POTIOPIIMOHATBPHOCTH, HAa3bIBA€MBId  KOHCTAaHTOH CKOPOCTH  JTaHHOW
peaKIuu.
BaxHo: 3aKkoH JCHWCTBYIONIMX MAacC CHPaBEJIMB TOJNBKO JUIA IMPOCTEHINNX
peaKIuii, MPOTEKAIONIUX B OAHY CTAIUI0. BIMsSHNE KOHIIEHTPAIMHA PEarupyrOIIHX
BEIIIECTB Ha CKOPOCTh OOJIee CIIOKHBIX PEAKIHIA pacCMaTpUBAETCs TTO3THEE.

’PA®UK 3ABUCUMOCTU KOHLIEHTPALIUU
BELLECTB OT BPEMEHU NPOTEKAHUA

A
Koney
2 peaxkummn
S c(A).c(B) “e(C),c(D)
s >).e(C
®©
[ =
b
x
5
=
x
o {
e .
Bpems nporexanun peawkuun (1)

3aBHCHMOCTB OT TEeMIIEPATYPbI

CkopocTb 00IBIIMHCTBA PeaKUMid BO3PACTAECT ¢ MOBBILICHUEM TeMIIEPaTyPhl.
OTO CBSA3aHO C TE€M, YTO MpPH MOBBILIEHUU TEMIIEPATypbl YaCTHIBI JIOOOTO
BEILECTBA YCKOPAIOT CBOE JBHXKEHUE, YTO IPUBOAUT K BO3PACTAHMUIO YHUCIA
AKTUBHBIX COyIapEHUM.

3aBHCHMOCTBH CKOPOCTH PeaKl MM OT TeMIepaTypbl 0TPakaeT NpaBuio Bant-
I'opda: mpu yeenmnuennu temneparypel Ha kKaxnable 10°C ckopocTh peakuuu
yBenuuuBaercs B 2—4 pasa.

MaremMaTH4eCKH 3Ty 3aBUCUMOCTb MOXKHO BBIPA3UTh ypaBHEHHEM: V2 = vl °

v(T2-T1)/10, rae v2 — ckopocTh npu Temmeparype T2, vl — ckopocTh peakuuu
mpu temmeparype T1, y — TemmeparypHbIii KOd(PQPUIIMEHT CKOPOCTH PEaKIINH,
NPUHUMAIOLIUI 3HAYEHHUS B [MarnazoHe ot 2 10 4.

BaskHo: py MOBBILLIEHUH TEMIIEPATYPHI CKOPOCTh PEAKIIMK YBEIUYHUBACTCS, a MPU
MMOHMKEHHUU TEMIIEPATypPbl — YMEHBIIAETCH.



3aBUCUMOCTb CKOPOCTU peakLum
OT TemnepaTypsl

KOpOCT
POAXLIM
Sonswuncmeo
pepmenmos
Vmax i

T
80

Xona 1a00paTopHoii padoThI:

JlaGoparopnasa padora «OrnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLIHH OT
KOHIEHTPALMKM pearupyroumx BemecTs». MccienoBanue 3aBUCUMOCTH CKOPOCTH
pEeaKIMu OT KOHIIEHTPAIIUH.

JlaGoparopHas padora «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PeaKIuu
0T KOHUEHTPAIlUM Pearupylouiux BellecTB)» MOXXET BKIIOYATh MCCIETOBaHUE
3aBUCUMOCTH CKOPOCTHM XMMHUUYECKOM peakluu OT KOHIICHTpalluh Ha IMpUMEpE,
HampuMep, B3aUMOJCUCTBUS THOCYIb(paTa HATPUsS C CEPHOM  KUCIOTOM.
[Ipu3HakoM OKOHYAHUS pEAKIUU SIBIIETCS TOMYTHEHHE pacTBOpa BCIEACTBHE
BBIZICJICHUST Cepbl. BpeMsi, KOTOpoe MPOXOJUT OT Hauajda Peakiiuy 0 3aMETHOTO
MOSIBJICHUSI MYTH, TTO3BOJISIET CYJTUTh 00 OTHOCUTEIILHOM CKOPOCTHU PEAKITUU.
eab padoTsbl
N3yuyuth 3aBUCHUMOCTH CKOPOCTH Peakuuu OT KOHIEHTpaluu. OITO
BBIPAKAETCS 3aKOHOM JeMCTBYIOIIMX MACC: IpPU IOCTOSHHOM TeMIeparype
CKOPOCTh XMMHYECKOW peakIuu TMpsSMO MPOMOPIHUOHATBLHA TMPOU3BEACHUIO
KOHIICHTPALIMl ~ peardpyronux BEHIECTB, B3ATHIX B  CTEMEHSIX, PaBHBIX
CTEXHOMETPUUECKUM KO3 DUITHEHTAM.

Paznuuaror peakuuu HyJIE€BOro, MEPBOro, BTOPOrO M TPETHEro IMopsAlKa B
3aBUCUMOCTH OT 3aBUCHUMOCTHM CKOPOCTHM OT KOHIeHTpauuu. Eciam ckopocTh
peakiuy HE 3aBUCHUT OT KOHLEHTPALUM, TO PEAKIUS UMEET HYJEBOW MOPSIOK;
€CJIM CKOPOCTh 3aBUCUT OT KOHIIEHTPAllUM B TEPBOM CTENEHH, TO 3TO pPEaKIIMs
MIEPBOTO MOPSKA; €CIIM — BO BTOPOI, TO BTOPOTO MOPSAKA U TaK Jajee.
OoopynoBanue
Jl1st mpoBeieHust pabOThl MOT'YT UCIIOJIb30BAThCS:

o bBroperkm a1 NpUroTOBIEHUS PACTBOPOB THUOCYJIb(aTa HATPUSL PA3TUUHOMN

KOHIICHTPALIUH.

o IIpoOupkn.
o Cexkynaomep.
o PacrTBopbl THOCYNBb(GaTa Hartpus (Hampumep, 0,1 M) u cepHOW KHUCIOTHI

(mammpumep, 1 M).

Xox padoTsl
IIpumep onbiTa:




1. C nomoipio OrOpETOK MPUTOTOBUTH TPU PacTBOpa THOCYIb(daTa paziuuHON
KOHLEHTpALMK: B MEpPBYID MNPOOMPKY — 6 MII pacTBopa THOCYJb(]aTa
HATpUsl, BO BTOPYI0O — 4 MJI TOTO K€ PacTBOpa U 2 MJI BOJIbI, B TPEThIO — 2
MJI TOTO K€ pacTBOpa U 4 MJI BOJBI.

B tpu apyrue npoOupku OTMEPUTH 1O 3 MII pacTBOpPa CEPHOU KUCIOTHI.

3. BeICTpO MpUIUTH KUCIOTY B MEPBYIO MPOOUPKY U BCTPSAXHYTh €€ HECKOJIBKO
pas.

4. OTtmepuTh BpeMsl OT Havalla Peakuu 10 MOMYTHEHHS pacTBOpa.

5. Tak ke mNOCTynuUTh C JPYTUMU HPUTOTOBIECHHBIMU PACTBOPAMHU
THOCY/b(ara.

Pe3yabTaThl onbITa 3aHecTd B Ta0iuiy. Takke MOXKHO PacCUUTATh
OTHOCHUTEJIBHYIO CKOPOCTh pPeakiuu mo cootHomeHnuto V = 100/t.

O0paboTka pe3yJbTaToB

Hexoropsie 3Tanbl 00padoTKH pe3yJibTATOB:

o IlocTrpoutrh rpauk 3aBUCHMOCTHM CKOPOCTH PEAKLHMH OT KOHIEHTPalUWU
pearupyroumx BemiecTB. [l 3Toro Ha ocu  aOcCuMcC OTKIIAABIBAIOT
OTHOCUTEJIbHYIO KOHUEHTPAalUI0, a Ha OCH OpPAMHAT — OTHOCUTEIbHYIO
CKOPOCTb PEAKLIUU.

o IlosicHUTBH, KakOM JMHHUEH BBIPAKACTCA HAWJICHHAs 3aBUCHUMOCTD.
[Ipoxoaut 11 OHa yepe3 Ha4yajlo KOOPAUHAT U oyeMy?

o CpaesaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHLIEHTPAL1H.
BaxHo: npu paboTe ¢ pacTBOpaMu KHUCIIOT U IIEI04YEeH peKOMEHIYETCsl COOI0AaTh
npaBuiia 0€30MaCHOCTH: HE JOMYCKATh MOMAJaHus KUCIOT Ha KOXY M CIHM3UCThIC
000JI0YKH, B pe3yibTaTe peakiuu o0pa3yeTcs TOproUHil ra3 (Hampumep, BOJOPO.)
— PSAIOM HE JIOJDKHO OBITH OTKPBITOTO TUIAMEHH.

N

OnpeneieHne KOHCTAHTBI CKOPOCTH PeaKIUH rpaduyecKuM MeTOA0M.

I'padpuyeckuin MeTox ompeaejieHUsi KOHCTAHTBI CKOPOCTH XHUMHUYECKOM
peaKkuMu 3aKII0YaeTcsi B IMOCTPOCHHMU Tpaduka, MO OCHU alCIUCC KOTOPOro
OTKJIaJIbIBAETCS] BPEMSI, @ IO OCH OPAMHAT — HEKOTOpas (GyHKUIMS KOHLIEHTPAIHH.
[locnenHsast BbIOMpaeTcs Tako, YTOOBI OISl KaXKJIOro MOpSAAKa peakuu Oblia
MOJTy4€eHa JIMHEeHHask 3aBUCUMOCTb.

KoHcTanTa CKOpOCTH YHCICHHO paBHA CKOPOCTH JAHHOM peakIMy MPU eAMHUIHBIX
KOHIIEHTPAIUAX BCEX PEarupyronX KOMIOHEHTOB.



JKCNepUMeHTaJIbHbIE METO bl
onpepeneHna KOHCTaHT

V = kcn
In\ = Ink 4 nlar
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Lgi
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MeTtoauka

Hekoropbie ocobeHHOCTH rpaduIecKOro MeToa:

o Jlus peakumii mepBoro nmopsiika crposr rpapuk 3aBucuMoctd InCA ot t.
TaHreHc yria HakJIOHa IMOJYYEHHOW MPSAMOMl paBEH KOHCTAaHTE CKOPOCTH
pEaKIuu.

o Jlnsa peakmuii BTOPOro mnopsiika CcTposST rpaduK 3aBUCUMOCTH B
koopauHaTtax 1/CA — t. TaHreHcC yria HakJIOHA MOJTYYEHHON MPsIMOM TaKkxKe
PaBEH KOHCTAHTE CKOPOCTH PEAKIIUU.

« Ecau B peaknmu y4yacTByeT HECKOJIbKO BeIIEeCTB, WX KOHIICHTPAILUIO
OepyT onuHaKoBOW. EciM ONbITHBIE JaHHBIE pacHoJiararoTcs Ha rpaduke
BJIOJIb MPSIMOW, 3TO MOATBEPKIAECT MPEAINOIOKEHHE O JAHHOM IMOPSAKE
peaKkiMu W TMO3BOJISIET MO VYIJIOBOMY HAKJIOHY TIPSIMON OMNpeeauTh
BEJIMYMHY KOHCTAHTBI CKOPOCTH.

OrpannyeHue: TpapuUIECKUl METOJ MOXKET OBITh HCIIOIB30BAH TOJBKO IS
oTpeziesIeHHs] IEIOYUCICHHBIX MOPAIKOB peakiuii. Kpome Toro, mis onpeaenenus
KOHCTAHTBI CKOPOCTH 3TUM METOJIOM JKEJIATEIbHO HAJTUYUE MOTHON KUHETUYECKOM
KpUBOH (C OOJBIION CTENEHBIO MPEBPAIICHIS BEIIECTBA).

ITpumepsi

o Jus peakuun pacnaga NO2 no ypaBHeHuto 2NO2 — 2NO + O2 TaHresc
yria HakJIOHa MPsIMOI B KOOPJIMHATAX YPABHEHUSI CKOPOCTH PEaKIMM PaBeH
1,98, uTo yKka3piBaeT Ha MOPSIAOK PEAKIIMH MTPAKTUUECKH PaBEH 2.

o Jlna peakuuu pacnaga NO2 no ypaBHeruio 2NO2 — 2NO + O2 taHreHc
yria HakJIOHa MPsIMOI B KOOPJIMHATAX YPABHEHUSI CKOPOCTH PEaKIMK PaBeH
1,98, 4TO Takxe yka3bIBaeT HAa MOPSAJOK PEAKIIUU MPAKTUIECKH PABEH 2.

Omuoxku

o Eciu HM B OIHOM M3 CJIyYaeB He MOJY4YeHA JIMHEHHAS 3aBHCHMOCTb
(WM KOHCTaHTa CKOPOCTH HE OCTA€TCs MOCTOSHHOM), 3TO O3HA4yaeT, 4To
peakuus HAET Ooyiee CIOXKHBIM MYTEM U TOPAJIOK €€ He SBIsSeTCs
LEJIOYHCIICHHBIM.



o B HekoTOpBIX caydasx (Hampumep, JJi LEMHBIX peakinii) 3aBUCUMOCTb
CKOPOCTH OT KOHIIEHTpAIlMd PEareéHTOB MOXKET OBITh ONMKCAaHA YpaBHEHHEM
JIMIIb MPUOTMKEHHO B OTPAHUYEHHOM JIMaIla30He KOHIIEHTPAIIHiA.

Tema 5.2. TepmoanHaMH4YecKHe 3aKOHOMEPHOCTH NMPOTEKAHUSA XHMHYECKHUX
peaxkumi.
PaBHOBecHe XUMHYECKUX PeaKIIM.
dopma TeKyllero KOHTPOJA — TECTUPOBaHUE, MIpaKTUUYEeCcKas pabora,
naboparopHast padboTa
Ko xkonTponupyemoii komnerennuu — OK 01, OK 02
TecroBoe 3a1anue:
1. YMenbieHre 00beMa PeaKUMOHHOI0 COCyAa B 3 pa3a yBeJHYHUT CKOPOCTH
xumnuecknt peakuuu 2NO (1) + C12 (r) = 2NOCI (1)
A) B9 pa3
+ B) B 27 pa3
C)B 16 pa3
D) B 18 pa3
E) B 3 paza
2. Kunernueckoe ypaBHenue peakuuu 2Fe + 3CI12 ---> 2FeClI3
A) V = K2FeCI3
B) V = KC2Fe
C) V = KC3FeCl2
D) V = C2Fe *C3CI2 *C2FeClI3
+ E) V = KC2Fe * CI2
3. Ecam temmneparypy monmsurb ¢ 60o C go 300 C (y=3), To ckopocth
peaKkuMu YMEHbIINTCH B
A) 12 pa3
B) 27 pa3
+ C) 9 pa3
D) 3 pa3za
E) 15 pa3
4. Ilpu mnojgy4yeHMH XJIOPOBOAOpPOAa, OpOMOBOIOPONA, HOXOBOAOPOAA W3
NMPOCTHIX BelIeCTB B COCYAaX PaBHOro od0beMa uepes 24 ¢ odopasyercsa no 15,34
r 3TUX razoB. CKOpoCTh peakuuu
A) Bpriiie ns iogoBoiopo/ia
+ B) Brimie aiisa xiaopoBogopoaa
C) Huxe ny1s1 xopoBojiopoza
D) Onunakosa
E) Brime qyist 6poMmoBogopoaa
5. [ yBeJMYeHHUS CKOPOCTH peakuuu B 64 pasza (TemneparypHbIH
k03¢ duumenT paBeH
4) Heo0X0MMO NMOBBICUTH TEMIIEPATYPY Ha:
+ A) 300 C
B) 500 C
C) 100 C



D) 200 C

6. Ilpu t = 250C ¢ HanOoJIbLICH CKOPOCTHIO OyeT MPOTEKATH P eaKLUs
A) Ca ¢ 6% pacTBOPOM COJISTHOM KHUCIJIOTHI

B) Ca ¢ 2% pacTBOpOM COJITHON KUCIOTBI

C) Ca c 5% pacTBOpOM COJISTHON KHCIIOTHI

D) Ca ¢ 0,5% pacTBOpoM COJISTHON KHUCITIOTHI

+ E) Ca ¢ 8% pacTBOpoM COJISTHOM KHUCIIOTHI

7 Hdas mpouecca Nz(r) + Ozx(r) «<2NO (r) — Q He cMecTAT paBHOBecHe
(pakTopsI

1) noBeIllIEHHE TEMTIEPATYPHI

2) NOHMXEHUE AaBJICHUS

3) noHmxxkeHue KoHueHtpauuu O

4) NOBbIICHUE J1aBJICHUS

5) noBellieHre KoHUeHTpauu NO

6) BBEJIEHUE KaTaIn3aTopa

A)146

B)235

+C)246

D)156

E)135

8 Peakuus, uaymas ¢ yBeJu4eHueM o0beMa

A) 2H: + 02 = 2H.0

B) H. + Cl. = 2HCI

C) H2 + CuO =Cu + H.0

+ D) 2KCIOs = 2KCl + 30:

E) N2 + 3H: = 2NH;

9. I'eTeporeHHasi peakuus

A) N2 + O, =2NO

B) 2H: (r) + Oz (r) = 2H20 (1)

C) N2 + 3H: = 2NH3

D) H: (r) + Cl2 (r) = 2HCI (1)

+ E) 2Ca + O.=2Ca0

10. Ecaun TemnoBoii 3¢ dexr peakuun paseH 3924 k/lx, To aas monydeHust
11772 k/I’k TenJ0Thl, C;KUTAKT HUKJIOTeKCaH Maccoi

A)262T

B)242r

C)232r

D)272r

+E)252r

11. ITo Tepmoxumuyeckomy ypaBHeHuio N: + 3H: «<2NHs + 90 k/l:k 00bem
(H.y.) Bomopoaa, eciim B peakuuu BbiaeanJa0ch 450 k/[:x Temiorsi
A) 33,6 n

B) 67,2 n

+C) 336 1

D) 672 n



E) 224 n

12. Ecau ckopocts B peakuum A(r) + B(r) = C(r) Bo3pocia B 25 pa3, 10
AaBJICHHE YBEJIHUYHI0CHh B

A) 25

B) 100

+C)5

D) 75

E) 125

13. UHruouTopsI — 3TO BelleCcTBa, KOTOpPbIE:

A) YCKOPSIIOT XUMHYECKUE PEAKI[UU, CAMH TIPU 3TOM PACXOYIOTCS

B) He U3MEHSIOT CKOPOCTh peaKIuu

C) 3amMeIsI0T XUMUYECKHUE PEaKI[MU, HO CAMHU MIPU ATOM HE PacXoAyroTcCs

D) yckopsitoT XUMUYECKHUE PeaKliii, HO CaMH TIPU 3TOM HE pacXOayl0TCs

+ E) 3amMeIst0T XUMUYECKHUE PEaKI[MU, CAMU MPU 3TOM PACXOYIOTCS

14. Cmectur paBHoBecue Biaeso B npouecce CO (r) + 2H: (r) <CHsOH (r) +
Q

A) TIOBBIIIIEHUE JABJICHUS

B) nonmxenue kounnentpaunun CH;OH

C) noBslilieHrEe KOHLIEHTpauu H

+ D) nonmxkenue kouueHTpauuu CO

E) nonmxenue temneparypsl

15. Ecaiv 1aBJieHre YBeJIMYUTH B 4 pa3za B peakunu A (k) + B (r) = AB (k), T0o
CKOPOCTh pPeaKIuu

A) He U3MEHHUTCS

B) Bo3pacrer B 4 paza

C) ymenbmurcs B 4 paza

+ D) Bo3pactet B 16 pa3

E) Bo3pacrer B 8 pa3

IIpakTnueckas pabGora PemeHue NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmeHenue npuHouna Jle-Illarense ayis HaXO0XKAEHWS HAIPABJICHUS CMEILCHHUS
paBHOBECHSI XMMHUYECKON peaklMy U aHaau3 (akTOpPOB, BIUSIOIIMX HAa CMEIIEHUE
XUMHUYECKOro paBHOBecHs. CKOpPOCTb XHMMHMUYECKOW pEaKUHMH M XUMHYECKOE
paBHOBECHE.

JlaGopaTropHas padora «/3yueHue BIUsSHUS pa3iMuHbIX (AaKTOPOB HA CMEIICHUE
XMMHYECKOr0 paBHOBeCHUs». lccienoBaHnue BIMSHUSA WU3MEHEHHs] KOHILICHTPALMHU
BELLECTB, PEAKLUUCPEbI U TEMIIEPATYPhI HA CMEIICHUE XUMUYECKOTO PABHOBECHS.
CpaBHEHME TONYYEHHBIX PE3YJIBTATOB C TEOPETHYECKM IPOTHO3ZUPYEMBIMHU Ha
ocHose npuHuuna Jle [larense.

IIpakTuyeckas padora PelieHne NpaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumeHenne npuHuuna Jle-IllaTenbe i1 HaxXOXAEHUS HAIPABJICHUS CMEIICHUS
pPaBHOBECHS] XMMUUYECKOW peakIuy U aHaliu3 (PakTOpOB, BIUSIOUIMX HA CMEIICHUE



XUMHAYECKOro paBHOBecHs. CKOpPOCTb XMMHUYECKOW pEaKUUh U XUMHUYECKOE
paBHOBECHE.

Pemenne:

IIpakTtuyeckas padora: IIlpumenenne npunnuna Jle-Ilarenbe

esanb padoTsbl

WN3ydenue BiIugHHMS pa3iuYHBIX  (DAKTOPOB HAa CMEHICHHE XUMHUYECKOTO
paBHOBECUSI U OIPEICICHUE HANpaBJICHUS CMEILEHUS PAaBHOBECHS C IMOMOILBIO
npunuumna Jle-Ilarense.

Teopernyeckue OCHOBBI

Mpunuun Jle-IllaTenbe riacur: €Ciii HA CUCTEMY, HAXOIAILIYIOCS B PABHOBECHH,
BO3/ICHCTBOBATh M3BHE, HU3MEHSS Kakoe-HUOYyIb W3 YCIOBUM (Temmeparypa,
JIaBJICHHE, KOHIICHTpAIUsi), TO PaBHOBECHUE CMEMIACTCS TaKUM 0O0pa3oM, 4TOOBI
KOMIIEHCUPOBATh U3MEHEHUE.

OcHoBHBIE (DAKTOPHI, BIUSIONINE HA PABHOBECHE:

o Temmneparypa: npu NOBBIIIEHUU TEMIIEpaTypbl PaBHOBECHUE CMEUIAETCSA B
CTOPOHY DJHIOTEPMUYECKOW pEaKUuW, NpU TOHWKEHUM — B CTOPOHY
3K30TEPMHUYECKOM.

o JlaBieHme: BIUSET TOJBKO Ha Ta30Bble peakiuu. l[Ipu mOBbITIEHUN
JTABJICHHS] PAaBHOBECHUE CMENIAETCSl B CTOPOHY MEHbIIEro 00bEMa ra3os, MpH
MOHUKEHUHU JIaBJICHUS] — B CTOPOHY OOJIbIIET0 00bEMA.

o KoHuenrpanusi: yBeIMYEHUE  KOHIICHTPALMM  PEAreHTOB  CMEIIAET
PaBHOBECHE B CTOPOHY MPOJAYKTOB, YBEIMUYECHUE KOHILIEHTPALIMU MPOTYKTOB
— B CTOPOHY PEareHTOB.

IHopsinok BbINOTHEHUS PadOThI

1. AHaau3 peakuuu: 3aMuIIUTE YypaBHEHHWE XUMHUYECKONW pEaKIuu U
onpegenure €€  TUN  (TOMOr€HHas/TeTeporeHHas,  3K30-  WJH
SHJIOTepMHUYECKas).

2. OnpenesieHue (pakToOpoB: BeIOEpUTE (PAKTOPHI, KOTOPBIE OYIYT U3MEHATHCA
(TemmiepaTypa, JaBjieHUE UM KOHIICHTPAIIHs).

3. IlpuMeHeHne TPUHIUNA.  ONPEACIUTEC  HANPABJICHUE  CMEIICHUS
paBHOBeCHS JUIsl Kaxa0ro (hakTopa.

4. 3anuchb pe3yJIbTaTOB: COCTaBbTE TAOJIUILY C pe3yJbTaTaMHu aHAIMN3a.

[Ipumep ananuza peakuuu: N, + 3H, = 2NH; + Q

daxkTop HanpasJjienune Oo0bsicHeHHne
CMeLIeHUA

[ToBbiIeHME Bneo Peaknus 3K30TEPMUYECKAS,

TEMIEPATYPHI CUCTEMA CTPEMUTCA MOTJIOTUTh
TEILIO0

[TonmxeHnue naBiaeHUs Bnego CneBa 4 Monp rasa, crpasa 2
MOJIb

YBennueHue Bnpaso Cucrema CTPEMHUTCS YMEHBIINTH

KOHLIEHTpauuu N, KOHIIGHTpAIMI0  J100aBJIEHHOTO
BEILIECTBA




IIpakTHyeckue 3a1aHusA
3apganue 1: [na peakuum 2SO, + O, = 2503 + Q, omnpenenure HarpablieHUE
CMEILECHUS PABHOBECHUS MPU:
e TIOBBIILICHUH TEMIIEPATYPHIL;
e YBEJIMYEHHHU JTABJICHUS;
o no6asienuu O:.
3ananue 2: [Ipoananusupyiite BIusiHUE (PAKTOPOB HA PABHOBECHE B PEAKIUU:
CaCOz3 = Ca0 + CO, —Q
o TIOBBIIICHHUE TEMIIEPATYPBHIL;
o TIOHW)XEHUE JIaBJICHUS,
o ynainenue COx.
KoHTposbHBIE BONIPOCHI
Chopmynupyiite npuniun Jle-1llarense.
Kaxkue (hakTopsl BIMAIOT HA CMEIIEHHE paBHOBECHS?
Kak onpenenuts HanpaBieHUE CMEILICHUS TP U3MEHEHUH TEMIIEPATyphl?
B kakux ciryyasix ”3BMEHEHUE JaBJICHUS BIUSET Ha paBHOBECUE?
Kak BiusieT KOHLIEHTpalus peareHTOB Ha CMEILIEHUE PAaBHOBECHS?

aORrONOE

JlabopaTopHas padora «/3ydeHue BIUSHUS PA3IUYHBIX (DAKTOPOB HA CMEIICHHUE
XUMHUYECKOTO paBHOBECHs». McciaemnoBaHne BIMSHUS W3MCHCHUS KOHIICHTPAIHH
BEIICCTB, PEAKITUUCPEIBI M TEMIIEPATYPhl HAa CMEIICHIE XUMHUYECKOTO PABHOBECHSI.
CpaBHeHHE TOJYYEHHBIX PE3YyJbTAaTOB C TEOPETHUYECKH MPOrHO3UPYEMBIMU Ha
ocHoBe npuHiuna Jle [larense.

Pemenue:

eab padoTbl — yriiyOuTh U 00OOIIUTH TEOPETHYCCKUE 3HAHHUS O XUMHYCCKOM
paBHOBECHH, MMOKa3aTh, KAK M3MEHEHWE BHEIIHMX YCJIOBUH BIMSET HAa CMEIICHUE
paBHOBECHSI.

Teopernyeckue 0OCHOBBI

HanpaBieHue cMemieHnuss XMMHYECKOTO PABHOBECHS OIPEACIIACTCS MPHHITATIOM
Jle Hlartesnbe:

o Ecnu Ha cucreMy, HaXOISUIYIOCS B COCTOSSHUM XUMHYECKOTO PaBHOBECHS,
OKa3aTh BHEUIHEE BO3ACHCTBUE (M3MEHUTh TEMIIEPATYpPY, [aBJICHUE WU
KOHIIEHTPAIIMKM BEIIEeCTB), TO PABHOBECHE CMECTUTCS B CTOPOHY TOU
peaknuu (IpsAMOM  WJIM  OOpaTHOM), KOTOpas OCIaOUT H3TO BHEIIHEE
BO3/ICHICTBHE.

Hexortopeie 3akoHOMEpHOCTH BIUSHES (PaKTOPOB HAa CMEIIEHNUE PAaBHOBECHSI:
o KoHuenrpanus BemecTs:
o YBenWYeHWE KOHIIGHTpPAIMM WCXOMHBIX BEIIECTB W  yHaJcHUE
MPOAYKTOB PEAKIIMU TPUBOIUT K CMEIICHUIO PAaBHOBECHS B CTOPOHY
IIPSIMOU PEaKLIUU.
o YMCHBIIICHHEC KOHIICHTPAIIMM HWCXOIHBIX BEIIECTB WM BBEIACHUEC B
CHUCTEMY MPOIYKTOB PEaKIIMK — B CTOPOHY OOpaTHOM peaKITuu.
o Temmneparypa:



o YBEIMYEHUE TeMIepaTypbl CMEIIAET pPABHOBECHE B CTOPOHY
OXJIQXKJIEHHUS, TO €CTh YCHIIMBACT TY PEAKLHIO, TP KOTOPOU TEIJIOTa
MOTJIOIIAETCHL.

o YMEHBIICHUE TEMIEPAaTypbl CMEHIAET pPAaBHOBECHE B CTOPOHY
HarpeBaHus, TO €CTh YCUJIMBAET IK30TEPMUUYECKYIO PEAKIIUIO.

o JlaBjeHmue (eciu B X0JIe peakiiuu U3MEHSETCS 00bEM ra3oB):

o lloBblllleHHE MaBIEHUS MPUBOJUT K YCKOPEHHUIO PEaKIMU, B KOTOPOUH
ra3oB CTAHOBHUTCSI MEHBIIE.

o CHMIXEHUE AaBJICHUS CIBUHET PABHOBECHUE B CTOPOHY YBEIWYCHHS
KOJIMUECTBA ra30B B CUCTEME.

Karanu3aTtop He OKa3blBaeT BIMAHMS Ha CMELICHUE PABHOBECHUS, TakK Kak
YCKOPSIET OAMHAKOBO M MIPSIMYIO, U OOpaTHYIO PEaKITUH.

Metoauka nposeaeHust

B paGoTe MOXHO IPOBECTH, HAIIPUMED:

e OmnbiT 1 — N3y4YeHne BJIUSIHUA KOHIIEHTPAIlUM PeATUPYIOIIUX BelIeCTB
Ha CMEIICHUE XUMHUYECKOro paBHOBecHs. Hampumep, uHCHoib30BaTh
peakuuio B3aumoaecTeus xiopuaa xeinesa (II) ¢ ponanuaom kanus: FeCls
+ 3KSCN > Fe(SCN); + 3KCIl. B xome peakumm oOpa3yercsi pacTBOp
KpOBaBO-KpPAaCHOTO LIBETa, U3MEHEHHE WHTEHCUBHOCTH OKPAacKH KOTOPOro
CBHJICTEIBCTBYET O HANPABJICHUHU CMEIICHUS paBHOBecus. OmnbIT 2 —
H3yYeHHE BJHUSHHUA TeMIIEPpATYpbl HA CMelIIeHHMe XHMHYeCKOro
paBHoBecusi. Hanpumep, B3sTh 2—3 MJI pacTBopa Kpaxmaia u 100aBUTh 2—3
Karii MOMHOW BOJBI, MPU OATOM OO0pa3yeTcsi HEMpPOYHOE COEAMHEHUE,
OKpallleHHO€ B CHUHMM IBeT. HarpeTh comepkumoe MpOOHPKH TOYTH 10
KUTICHHS, a 3aTeM OXJAJWTh J0 KOMHATHON Temmeparypbsl. OOBSICHHUTH
U3MEHEHHE OKPACKHU CMEILIEHHEM XUMUYECKOIO PABHOBECHSI.

Baxkno: mepen HadamoMm pabOThl PEKOMEHIYETCS O3HAKOMUTHCS C IpaBUIIaAMHU
TEXHUKHU 0€30MaCHOCTH IpHU paboTe B JIabopaToOpuH.

O0paboTka pe3yJbTaToB

Pe3ynbTaThl OMBITOB MOKHO O(GOPMUTH B BHjE TaOIUILI, HanmpuMmep, «Brusaue
(dakTopa Ha cMelIeHnEe XUMUYECKOr0 paBHOBecHs». B Tabnuie ykaszarb:

o Howmep npobupku;

« JloOaBisieMoe BEIECTBO;

o lI3BMeHeHUE MHTEHCUBHOCTU OKpacku (ocliabJieHue, YCUIICHHE);

o HampaBnenue cmenieHusi paBHOBeCHs! (B CTOPOHY HMCXOJHBIX BEILIECTB, B
CTOPOHY MPOJYKTOB PEAKLIUH).

BoiBoabI MOXHO cPOpMYIUPOBATH HA OCHOBE HAOMIOACHUHN, HAIIPUMED:

« B coorBerctBum ¢ npuHounoMm Jle Illarense, npum yBenuueHUUM
KOHIICHTPALIMM HCXOAHBIX BEIIECTB PAaBHOBECHE CMEIIAECTCS B CTOPOHY
IPOJYKTOB peaKiu (BIPaBO, B CTOPOHY MPSMON PEaKIIUH).

o Ilpu yBenMYEHUHM KOHIUEHTPALUM TMPOJYKTOB PEAKIIMU PAaBHOBECHE
CMEILIaeTCsl B CTOPOHY HCXOJHBIX BEIIECTB (BJIEBO, B CTOPOHY OOpaTHOMU
peaxkun).



o Jlna cpaBura paBHOBECUS B CTOPOHY JK30TEPMUUYECKOUM  PEaKLUU
TeMIEpaTypy HYKHO MOHUXKATh, a JJIsl CABUTA B CTOPOHY SHAOTEPMUUECKOH,
HA00OpPOT, — TMOBBIIIATE.

BaxkHo: pe3ynbTarhl ASKCIEPUMEHTA JOJKHBI OBITh BOCIPOU3BOJAMUMBIMH —
3KCIIEPUMEHTHI, BBIITOJIHEHHBIE 110 OJTHOM METOAMKE, TOJLKHBI 1aBaTh OAUHAKOBBIC
pEe3yJIbTATHI.

Py0esxxkHbiii KOHTpPOJb 110 Pazaeny 5. KuHernueckue U TepMoOAHHAMUYECKH e
3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX PeaKkuui

dopma py0deKHOro KOHTPOJISI — KOHTPOJIbHAs padoTa

Kon kontrponupyemon komnerenuuu — OK 01, OK 02

Kourposbhas padora

3agaya Nel:

Kak cnenyer u3MmeHutp oO0BeM peakimoHHOM cmecu cuctembl: 8NH3(r) +
3Br,(x) - 6NH¢Br(kx) + N(r), 4ToObl CKOpOCTH peakiuu yMeHbIIuUIach B 60

paz?

3agaua Ne2:

IIpu ycranoBnenuu paBHoBecus Fe203 (1) + 3CO (r) = 2Fe (1) + 3C0:2 (1)
koHreHTpaus [CO] = 1 momp/nu [CO2] = 2 mons/n. Monb/n.  Berauciure

ucxoaHyto KoHueHTpamuio [COJucx, ecinu

HadalbHas koHUeHTpanusa CO2 paBHa HYJIO.

3apaua Ne3:

Temneparypublii Ko3pPuiueHT peakuuu paseH 2,5. Kak U3MEHUTCS €€ CKOPOCTh
IpH OXJIAKICHUH PEaKIIMOHHOW CMecH OT M3MeHeHHs Temmeparypbl oT 50°C mo
30°C?

3amaua Ne4:

PaccuuTaiiTe CKOPOCTh peakiMu MEXIy pacTBOpaMH XJIOpHAa KaJds W HUTpaTa
cepeOpa, KOHIICHTPAIIUU KOTOPBIX COCTABJISAIOT cooTBeTcTBeHHO 0,2 1 0,3 MOJb/I,
a k=1,5-10-3n-mo1b-1-c-1

3amaga Ne5S:

Hnsa peaknun: FeO(kx) + CO(r) < Fe(k) + CO.(r) koHCTaHTa paBHOBECHs MpU
10000C paBna 0,5. Hauansuble koHieHTpauu CO u CO2 ObUIM COOTBETCTBEHHO
paBubl 0,05 1 0,01 Monb/.

HaiiauTe nx paBHOBECHbIE KOHIICHTPAIIUH.

9TaJIOH OTBETOB:

3agaua Nel:

vl = k- [NH3]8 - [Br2]

v2 = k- [x-NH3]8-[Br2] = k-x8-[NH3]8- [Br2]
v2/vl = k-x8-[NH3]8: [Br2]/k-[NH3]8 - [Br2] = 60

x8 = 60
x = 1,66
3agayalNe2:

Fe20s (1) + 3CO (r) = 2Fe (1) + 3CO0: (1)



3 mons CO2 oGpa3yercs, eciiu B peakiuio BctynaroT 3 mois CO,

2 monert CO2 — x

X = 2 moinb, = ucxoanas koHneHtpauus [COJucx = [CO]paBH + 2 mosib =1 + 2 =
3 MOJIb

3anaya Ne3:
ano:
o Temneparypnblil KO3pduLMEHT peakuuu y=2,5
o Havansnas Temneparypa Ti=50°C
» Koneunasa remneparypa T>=30°C
HaiiT: BO CKOJIBKO pa3 UBMEHUTCSI CKOPOCTh PeaKIuu?
Pewenue:
1. Ilo npaBuny Baut-I'opda: npu u3zMeHeHun temmneparypbl Ha Kaxzasie 10°
CKOPOCTb PEAKLIUN MEHSIETCS B Y pas.
2. Haiiném paznuiy temnepatyp: AT=T1-T2=50-30=20°C.

AT 20
3. Ompenenum KOJIUYECTBO NECATUTPANYCHBIX HHTEPBAJIOB: N = 010" 2.
4, Tlpy TOHMKCHUM TEMIEPATypbl CKOPOCTh PEAKIMH  yMCHBIIACTCS.
v2 _ o
Hcnionszyem dopmyy: e ", rae V2 — CKOpPOCTh IPH KOHEYHOM
A%
TeMIIepaType, Vi — CKOPOCTh IIPH HadaIbHOM TeMIIepaType.
v2 _2 1 1
5. TloxacrasisgeMm 3HaueHusi: — = 2,57 = — = —
vl 252 6,25

OTBeT: CKOpOCTh pEaKUUH YMEHbIIUTCA B 6,25 pa3za nOpu OXJIaXKICHUU
peakuuonHou cmecu ot 50 no 30 °C.

3amaua Ned:

AgNO;s + KCl = AgCl| + KNO:s

CKopoCTh MpsIMOW pEeaKIMU paBHA:

v =Lk [AgNOs]-[KCI]

v=1,510-3-0,2-0,3=9-10-5 monn/i1'C

Takum 06pa3oM CKOpOCTh peakuuu paBHa v = 9-10-5 momb/n-c

3agaga NeS:

FeO(k) + CO(t)«>Fe(x) + COa(T)

3anuiieM BeIpaKeHHUE J1JI KOHCTAHThI PABHOBECHS:
K=[CO2]/[CO]

[TycTh paBHOBECHBIC KOHIICHTPAIIMH PABHBI:

[CO]paBH = (0,05 — x) monw/n [CO2]paBn = (0,01 + x) MoB/1
[ToxcTaBuM 3HAa4YEHUS B BRIPAKCHHE 711 KOHCTAHTHI PABHOBECHS:
K=(0,01 +x)/(0,05-x)=0,5

Pemas ypaBHeHue, HailaeM X:

x=0,01

[CO]parn = 0,05 — 0,01 = 0,04 momnw/n1 [CO2]paH = 0,01 + 0,01 = 0,02 momnb/n



Pa3znen 6. JlucniepcHbie CHCTEMBI

Tema 6.1. IucniepcHbie cucTeMbl M (PAKTOPBI KX YCTOMYUBOCTH

dopMa TeKyLero KOHTPOJIsi — TECTUPOBAHUE, TPAKTHUUECKas paboTa

Kon xourposnupyemoii komnerenunu — OK 01, OK 02, OK 07

TecTroBoe 3a1anue:

1. lucnepcHble CHCTEMbI, B KOTOPBIX BelIECTBO AUCIIEPCHOH (Ppa3bl HAXOAUTCH
B ra3o00pa3HoOM arperaTHoM COCTOSIHUM, a JUCIEPCHOHHAsl cpela SIBJSETCS
KMIKOCTbI0, HA3bIBAIOTCH:

+ a) neHamu

0) a’pozosiMu

B) OMYJIbCUSIMU

2. A3p030/11 — IUCIIePCHbIC CUCTEMBbI THIIA:

a) TBEPJ0€ B KUJIKOM

+ 0) ra3 B XXHJIKOCTH

B) ra3 B TBEPJOM

3. Cnoco0HBI CyIIeCTBOBATH TOJBKO B MPHCYTCTBHH CTA0MJIM3aTOPOB
cJeAyoLIe TUCIepPCHbIe CHCTEMBbI:

a) HIOHHO-JIUCIIEPCHBIE

0) MOJIEKYJIIPHO-TUCIIEPCHBIE CUCTEMBI

+ B) ruipooOHbBIE KOJIOMTHO-TUCIIEPCHBIE CUCTEMBI

4. Iloxg ycTOMYMBOCTHI) AMCIEPCHOH CHCTEMbI NMOHMMAKT €€ CIOCOOHOCTH
COXPaHATHb BO BPEMEHH:

+ a) cpeHu pa3Mep YacTull

0) TeMmrepaTypy pacTBopa

B) BSI3KOCTbH pacTBOpa

5. Kakoe arperaTHoe cocTosiHUe AMCIIEPCHOM (Pa3bl B IMYJIbCHAX:

a) razoo0pasHoe

0) TBEpIOE

+ B) XKHJIKOE

6. Kakue BUABI JUCTIEPCHBIX CHCTEM BbIICJISIOT M0 HAJTMYUIO WIH OTCYTCTBUS
B3aHMOJECTBUSI MeKAYy YACTUIIAMHU:

a) CBOOOJTHBIE U CBS3YIOIINE

+ 6) cBOOOAHOUCTIEPCHBIE U CBSI3HOAMCIIEPCHBIE

B) IIIMPOKHUE U y3KUE

7. CTeneHb AMCIIEPCHOCTH:

a) TMaMeTp YacTULl JUCTIEPCHOU (ha3bl

0) cyMMapHas 1013 TOBEPXHOCTH YaCTHI] IUCIIEPCHOM (a3bl

+ B) BeIMUMHA, OOpaTHAsI MOMEPEYHOMY pa3Mepy YacTHI] IUCTIEPCHOMN (a3bl +

8. Cko0JIbKO0 BH10B ABYX(DA3HBIX JUCHEPCHBIX CHCTEM CYLECTBYET:

+a)9

0) 7

B) 6

9. Kakoe arperatHoe cOCTOSIHHE IUCIIEPCHOHHOM cpeAbl B AIMYJIbCHAX:

a) ra3000pa3zHoe

0) TBEpIOE



+ B) XXHIKOE

10. B kakoM arperaTHoM COCTOSTHMHM MOT'YT HAXOAUTCH JANCIIEPCHbIE CUCTEMbI:
a) B ra3000pa3HbIX

+ 0) BO BCEeX arperaTHbIX COCTOSIHUSIX

B) B TBEPJIBIX

') B )KUJIKHUX

11. Kakoe arperarHoe cocrosinue AucnepcHoii ¢a3bl B CyClIeH3UAX:

a) ra3000pa3zHoe

+ 0) TBEpIOC

B) KHUIKOE

12. Kak B q1uCHepCHOI CHCTeMe HA3bIBAETCH KOMIIOHEHT, KOTOPbIA 3aHMMAeT
00BN 00BeM:

a) yacTuIa

+ 0) cpena

B) daza

13. JlucnepcHble CcHCTEMbI, B KOTOPbIX BellecTBa JucnepcHod ¢aspl u
AUCIIEPCUOHHOM Ccpeabl HAXOAATCA B KHJIKOM AarperaTHOM COCTOSIHHUM,
HA3BIBAIOTCS

+ a) SOMYJIbCUIMHU

0) cycrieH3usIMu

B) a3pO30JIsIMU

14. JlucniepcHOCTH:

a) CyMMapHasi IJI01a/lb MTOBEPXHOCTU YaCTHUIl TUCTIEPCHOM (a3bl

0) TMaMeTp YacTUIl TUCTIepCHOM (a3bl

+ B) BeTMYMHA, OOpaTHAsI MOMIEPEUHOMY pa3Mepy YacTHI] TUCTIEPCHOM (a3bl

15. Mepoii pa3apo01eHHOCTH IUCTIEPCHBIX CUCTEM MOMKET CIYKUTh:

+ a) cTeneHb AUCTIEpCHOCTH BemectBa D = 1/a

0) «BpeMsi )KU3HI» CUCTEMBI

B) BEJIMYMHA MOBEPXHOCTHOI'O HATSHKCHUS YaCTHUIl TUCTIEPCHON (pa3bl

IIpakTnyeckass padora: PelieHue MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHMil  HA  JIMCIIEPCHBIE  CUCTEMBI, HCIOJIb3yeMble B  OBITOBOM U
MPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA, C MO3UIUNA 3KOJIOTHYECKOU
0€30IacHOCTH TIOCJIC/ICTBUM W TPAMOTHBIX pEIICHUN MpoOjeM, CBS3aHHBIX C
XHMHUEH.

Paboma mooicem exmouamv meopemuueckue u npakmuyeckue 3a0aHUs,
HaNpaeseHHble HA U3YYeHUe CBOUCMSE OUCNEPCHBIX CUCMeM, UX NPUMEHEHUs 8
PpasHulx cghepax u oyeHKy nociedCcmeauti UCNOIb308aHUs 8 ObIMY U NPOU3BOOCHIBE C
MOYKU 3PEHUS. IKON02UYECKOU De30NACHOCU.

Teopernyeckne 0OCHOBBI

J171s1 BBITIOJTHEHUST paOOTHI MOKHO PACCMOTPETH CIEAYIOIINE TOHSATHUS:

o JlucmepcHble CHCTEMbI — TE€TEPOTE€HHBIE CHUCTEMBI, B KOTOPBIX OJIHO
BEIIIECTBO B BHUJC MEJIKHUX YacCTHIl PaBHOMEPHO PACIpPENesIeHO B 00BEME
npyroro. Hekoropsle BHUIBI AMCHEPCHBIX CUCTEM: CYCIIeH3uHW (cpema —
KUIKOCTh, (paza — HEPACTBOPUMOE B HEW TBEPJOE BEIIECTBO), IMYIHCUU



(cpena u ¢aza — HEpacTBOPUMBIE IPYr B APYyre >KUJIKOCTH), a’dpo30Jiv
(B3BECH B raze MEJKUX YacCTHUI[ TBEPBIX BEIICCTB U KUJIKOCTEM).
IMpeneabHo nonycrumble koHuenrpanuu (IIAK) u ux ucnonb3oBaHuE B
OILICHKE IKOJIOTMYECKOM 0€30M1acCHOCTH.

Cnoco0bl BBIpaKEHHUS] KOHLUEHTPALMH PACTBOPOB: MaccoBasi J0JiA
pPacTBOPEHHOIO BEIIECTBA, MOJSIPHASI W MOJSUUIbHAs KOHLEHTPALIMU, TUTP
pactBopa.

Posb puCHEpCHBIX CHCTEM B 3arpsi3HEHUM OKPY:Kalled cpeabl
HalpuMep, a’dpo3osieil (IpIMa, TyMaHa, MbUIA), KOTOPbIE MOTYT BBI3bIBAThH
3arpsi3HEHUE BO3yXa U BOJHBIX 00BHEKTOB.

IIpumeps! 3aganui
Hekotopelie npumepsl MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN:

Pacuyér KoHUeHTpamWii 3arpsA3HAKIIAX BeIIeCTB B JIMCIEPCHBIX
cucreMax u ux cpasHenue ¢ 11JIK.

OneHka mNOCHAEACTBUH HCMOJb30BAHMA JUCIEPCHBIX CHCTEM B
NpOM3BOICTBE HaNpuUMep, TEXHOJOTMM TOJNydeHHs Oymaru, TJe
JUCTIEPTUPOBAHUE PACTUTEIHHOTO BOJIOKHA M TPUTOTOBIICHUE AHUCIIEPCUI
IPOKJICUBAIOIINX areHTOB BIUAIOT HAa CBOMCTBA Oymaru.

AHaau3 BbIOPOCOB (a’po30J€il, MbUIM) W OIEHKAa WX BIUAHUS Ha
OKpPYXaroU[yto Cpeay.

Pacuér maccbl rHApoOKcHIa HATPHUSI, HEOOXOAUMOTO JUIsl TPUTOTOBJICHUS
pacTBopa C 3aJIaHHON MOJISIPHOM KOHIIEHTpAIUel, ¢ Y4ETOM KOJIOTMYEeCKOM
0€30MacHOCTH.

Ounenka 3¢ @¢eKTUBHOCTH MeETOA0B pa3jejeHUus JUCIEPCHBIX CHCTEM
(unbTpoBaHMe, OTCTaMBaHUE, EHTPU(DYTHPOBAHKWE) C TOUYKH 3PEHUS
HKOJIOTUYECKON 0€30MacHOCTH.

MeTtoauka BbINOJIHEHUS
[IpakTryeckas paboTa MOXKET BKIIIOYATh:

Teopernueckuid pa3zaen — U3ydyCHHE TOHATUM, KJacCUpUKAIIANA
JUCHEPCHBIX CUCTEM, CITIOCOOOB BBIPAKEHUS KOHLIEHTPALIUU.
IIpakTuyeckue 3aJaHuUsi — pEUICHUE 3aJady Ha pPacu€T, COCTABJICHUE
YPaBHECHUU PEAKIM, aHAJIN3 TAHHBIX.

JlabopaTopHble padOTBI — TPUTOTOBJIEHWE W H3YYEHUE CBOIWCTB
JIUCIIEPCHBIX CHUCTEM pa3HbIX BHUJIOB, CPAaBHEHHE CBOWCTB HMCTHUHHBIX W
KOJUIOWUTHBIX PaCTBOPOB.

Keilicbl — ananm3 wHpOpManuu O TPOU3BOACTBEHHON EATEIHHOCTH,
CBSI3aHHOM C MepepabOTKOM BEIIECTB, U OLEHKA €€ MOCIEACTBUNA C MO3ULUN
AKOJIOTMYECKOM 0€30M1acHOCTH.

Otuér — odopmiieHHEe peE3yJdbTAaTOB palOThl, BKJIOYAs pPacuéThl,
YpaBHEHHUS PEAKIIUN U BBIBOJIBI.

BaxkHO y4uTBHIBaTh, YTO MPAKTUUECKUE 3aJaHUS MOTYT OBITh HalpaBJICHBI Ha
pa3BUTHE YMEHHUM JEHUCTBOBATH B IPAKTUUYECKUX CUTYALUAX, HAIIPUMED, HA OLICHKY
BIMSHUS JUCHEPCHBIX CHUCTEM Ha OKPYXKAIOIIYI0 Cpely WIM Ha pa3paboTKy
METOJIOB OUHCTKH.



Tema 6.2. MHcciaenoBanue CBOWCTB JHUCIEPCHBIX CHCTEM IS HX
HICHTU(PUKALUU

dopma TeKylero KOHTPOJIs — TECTUPOBaHUE, JabopaTopHas padoTa

Koxa xonTpomupyemoii komnerennuu — OK 01, OK 02

TecroBoe 3a1aHue:

1. Cmech rJIMHBI ¢ BOA O MpeACTABJIsIeT C000ii:

a) YMYJIbCUIO

+ 0) CycIieH3u10

B) UCTUHHBIN pacTBOP

2. IlucniepcHble CCTEMBbI, B KOTOPbIX BENIECTBO AUCNEPCHOI Ga3bl HAXOAUTCA
B ra3o00pa3HoOM arperaTHOM COCTOSIHMH, a /JUCIHEPCHOHHAs cpela — B
TBEPAOM, HA3LIBAKTCS:

a) OMYJIbCUSIMU

0) B3BECAMH

+ B) TBEp/JIbIMU ITEHAMU

3. CMmech pacTUTEJIBHOI0 MACJIa ¢ BOAOW MpeacTaBJasieT co00M:

a) HICTHHHBIA pacTBOp

+ 0) SMYJIbCHUIO

B) KOJUTOMIHBIA PacTBOP

4, Kakoe arperaTtHoe cOCTOsIHHE JMCIIEPCUOHHOI cpelbl B TYMaHe:

a) TBEpI0E

0) XXuaKoe

+ B) razoo0paszHoe

5. IIpo3pa4Hblii pACTBOP SIMYHOr0 0eJiKa B Boje NMPeACTaBIAseT CO00M:

a) CYCIIEH3HIO

+ 0) KOJUIOUIHBIN PacTBOP

B) UCTUHHBIN pacTBOP

6. IucnepcHasi cucrema, B KOTOpPOi AucnepcHOi ¢a30i ABIACTCH KUIAKOCTb,
a JMCIIePCUOHHOM cpenoil — ra3s:

+ a) TymMaH

0) neHa

B) AMYJIbCHS

7. KosimuecTBO BeniecTBa ruipokcuaa Harpus B 3 1 2 M pacTBopa paBHO:

a) 1 mosnb

+ 0) 6 MOJIb

B) 5 MOJIb

8. I'pybonucnepcHass cucrema, B KOTOpPOil aucnepcHoi ¢a3oil sBJIAETCA
KUJAKOCTH M JTUCTIEPCUOHHOM CPeI0i — KUIAKOCTh:

a) UICTUHHBINA PacTBOP

0) cycreH3us

+ B) OMYJbCUS

9. Oobem 0,5 M pacTBOpa CepHOii KMCJI0TbI, B KOTOPOM COIEP:KUTCHA 4 MOJIA
CEPHOU KHMCJIOThI, PABEH:

a) 61

+0)8n



B) 4 1

10. lucniepcHasi cucreMa, B KOTOPOil AucnepcHOM (pa3oil SIBJIsIETCH TBepaoe
BEIIECTBO, a TUCIIEPCUOHHOU CpeIoH — ras:

a) SMYJIbCHS

0) meHa

+ B) JIbIM

11. McTuHHBIM pPacTBOPOM TBEPAOr0 BeleCTBA B JKUAKOCTH SIBJISIETCS
BO/JIHBbII pacTBOp:

a) YKCYCHOM KHCJIOTBI

+ 0) anerarta HaTpUs

B) CEPHOM KUCIIOTHI

12. I'py0oaucnepcHasi cucremMa, B KOTOPOW aucnepcHoil ¢a3oil sABJsIeTCS
TBepAoe BeleCTBO M JUCIIEPCUOHHON CPeaoil — KUAKOCTD:

+ a) cycrneH3us

0) neHa

B) DMYJIbCHS

13. HUCTHHHBIM PpacTBOPOM JKHMIAKOCTH B JKHIAKOCTH SIBJISIETCH BOJAHBIH
pacTBop:

a) XJopuaa HaTpus

0) ruapOKCH]Ia HATPUS

+ B) CEpHOIl KHCIIOTBI

14. Pasmepsbl yacTun AUCHepCcHOM (a3bl B KOJIOWIHBIX PacTBOPax:

+a)or 1 1o 100 am

0) 6omnee 100 HM

B) 6o1ee 500 am

15. UcTMHHBIM PAcTBOPOM ra3a B JKHAKOCTH SIBJISIETCH BOAHBIN pacTBop:

a) THAPOKCHU/IA HATPUS

+ 0) CONSTHOM KHUCITIOTHI

B) ATUJIOBOT'O CITUPTA

JlaGoparopnas pat6ora 1. «IIpurorosiieHue pacTBOpPOBY».
[IpuroroBneHre pacTBOPOB 3aJaHHOM (MOJSPHOW) KOHUEHTpAUHMH (C MPaKTUKO-
OpPUEHTUPOBAHHBIMH BOIIPOCAMM ), OIIPEIETICHUE CPEIbI BOJHBIX PACTBOPOB.
JlaGopaTropHas padora 2. «VccinenoBaHue JUCTIEPCHBIX CUCTEM.
[IpuroroBneHre W W3y4EHHE CBOMCTB JUCHEPCHBIX CHCTEM pa3HbIX BHJIOB:
CYCHEH3UH, IMYJIbCUH, KOJUIOUIHOIO pacTBopa. CpaBHEHHUE CBOMCTB UCTUHHBIX U
KOJUIOUJIHBIX PaCTBOPOB, BBISBJICHUE OCHOBHBIX PA3JIUYUN MEKTy HUMU.

XOJd PABOT:

Jlaboparopnas patora 1.(1) «IIpuroroBieHne pacTBOPOB».
[IpuroroByieHre PacTBOPOB 3aJaHHOM (MOJIIPHOW) KOHILIEHTpalUHU (C MPaKTUKO-
OpUEHTHUPOBAHHBIMU BOIIPOCAMU), OMPEIEIEHNUE CPEIbl BOAHBIX PACTBOPOB.

IIpurorosJieHne pacTBOPOB 3aJAHHON KOHUEHTPALUH



Llenv pabomwi: TpUOOpETEHHE HABBIKOB IPHUTOTOBICHUS PACTBOPOB
3aJJaHHON KOHUEHTPALMH, BBIPAKEHHOW Pa3IMYHBIMU CIIOCOOaMH, U3 CYyXOW COJH
win 6oJiee KOHLIEHTPUPOBAHHOTO PACTBOPA.

Obopyoosanue u peakmugvl: KOHUYECKHME KOJIObI Ha 250 i,
TEXHOXUMHUYECKHE BEChl, (PUIbTpOBaibHAs Oymara, MEpHbIE IWJIMHIAPBI, HAOOp

apeoMeTpoB, MepHbie KoJObl Ha /00 mzn, cyxue comm, Hampumep NaCl, KCI,
Na,COs3, BaCl,, CaCl,, CuSOa.

TEOPETUYECKMUE ITOSICHEHUMS

KoHnrnenTparmust pacTBopa- 3T0O OTHOCHTEIBHOE COJICpyKaHHE PacTBOPCHHOTO
BEIIeCTBa B pacTBope. JJis BeIpaKeHUS KOHIIEHTPAIMK PACTBOPOB CYIIECTBYET JIBa
crioco0a.

1. oonesoii cnocob:
a) MaccoBas JOJS BEMIeCTBa @, Oe3pa3MepHas BEIMYMHA WM BBIPAKACTCS B
IPOIIEHTAaX, BEIYUCIISIOT 110 popMyIre
o="6759 L100%
m(p — pa)

riae  m(e-6a), Macca BEIECTBa, & |

m(p-pa), Macca pacTBopa, 2.
0) MombHas JONSA Y, BeNMWYWHA Oe3pa3MepHas WM BBIPAKACTCS B IPOIICHTAX,
BBIYUCIISIOT 110 (popmyie

:M.loo%
vV,

rae  v(6-6a), KOJIMYECTBO BEIIECTBA, MOIb;
vitvot.. ., CyMMa KOJIMYECTB BCEX BEIIECTB B PaCTBOPE, MOIb.
B) oObEeMHas JOJIS ¢, BEIWMYHMHA Oe3pa3MepHas WM BBIPAKACTCS B IMPOIICHTAX,
BBIYUCIISIOT 110 popmyie
_V(6=64) 10094
V (cmecu)
rae V(s-6a), 00beM BeIlIEeCTBA, .1,
V(cmecu), o0beM cmecu, 1.
1I. xonyenmpayuoumwvili cnocoo:
a) MoJsipHast KoHIeHTpatus Cm, M0/16/71, BRIYUCTSIOT 110 hopMyIie
_ v(e—e6a)
" V(p-pa)
riae  v(6-6a), KOJIMYECTBO BEIIECTBA, MOIb;
V(p-pa), o6beM pacTBOpa, .
0) HopMasbHast KoHLeHTpauusi Cy, MOJIb/11, BBIMUCTSIOT IO popMyIie



CH=M um C, =ZeC,
V(p - pa)
rje V(9K8), KOIMYECTBO BEIIECTBA SKBUBAJICHTA, MOJlb;
V(p-pa), o6bem pacTBopa, J;
Z, (hakTOp SKBUBAJIIEHTHOCTH.
B) MOJIsTbHAsL KOHLIEHTparust Ch, M0/1b/Ke, BBIYUCTSIOT 110 (hopMyJie
_ v(e—sa)
- m(p )
rae  v(6-6a), KOJIMYECTBO BEILIECTBA, MOIb;

b

m(p-Js1), Macca paCTBOPUTEIIS, Ke.
r) TuTp 7T, /M1, BBIYUCIAIOT 110 hopMyIie
_ m(6—e6a)
V(p- pa)
riae  m(s-6a), Macca BeIeCTBa, 2,
V(p-pa), 06BeM pacTBOpA, M.

OOBIYHO BBI3BIBAECT 3aTPYAHEHHE HM3YyYEHUE CBOMCTB PacTBOPOB (OCMOC U
OCMOTHYECKOE JIaBJICHHE, MOHIKCHNE JaBJICHUST HACBIIIEHHOTO TMapa, MOHMKEHUE
TEMIIEpaTyphl KPUCTAJUIN3AIMN U TTOBBIIIEHUE TEMIIEpaTyphl KHTICHUS PAaCTBOPOB),
a Tak)Ke CBOWCTB pPacTBOPEHHBIX BEIIECTB — PACTBOPUMOCTH WU TPOU3BEACHUS
PacTBOPUMOCTH.

Ocmoc- 3TO OAHOCTOPOHHSA AU Py3us BElIeCTB W3 PAaCTBOPOB dYepes
TIOJTYITPOHUIIAEMYIO MEMOpaHy, pa3aeiisSIoNlyl0 PacTBOP W YHCTBIA PAacTBOPUTEINb
WJIM JIBA PaCTBOpA Pa3TUIHON KOHIICHTPAIIHH.

B cumcremMe pacTBOpPHUTEIb-pACTBOP MOJICKYJBI PACTBOPUTENSI  MOTYT
nepeMeniaTbcs Yepe3 Meperopojiky B oboux HampaieHusx. Ho gucio monekyn
pacTBOpHTENs, MEPEeXOIAlINX B PAcTBOP B CAWHUILY BPEMEHH, OONbIIE YHCla
MOJIEKYJI, TIEPEMEIIAFOIINXCS U3 pAaCTBOPA B PACTBOPHUTEITb.

JlaBrieHue, KOTOpOe HaA0 MPHIIOKUTH, YTOOBI CKOPOCTH OOOHMX IMPOLECCOB
ObUTM PaBHBIMU, HA3bIBAIOT OCMOMUYECKUM.

PacTBOpHBI, XapakTepu3yromuecs OAWHAKOBHIM OCMOTHYECKHM JIaBIICHUEM,
HA3bIBAIOTCS U30MOHUYECKUMU.

OcMoTHYECKOe aBJICHUE OMPEACIIAIOT CoracHo 3akony BanT-I"odda
P =WRT/V,

ocM

r€ v, KOJIMYECTBO BEIIECTBA, MO.Ib;

R, razoBas noctosHHasi, paBHas 8,314 o/ (monv-K),

T, abcomoTHas Temieparypa, K;

V, o6beM pacTBOpa, M°

OTHOCHUTENFHOE TIOHMKEHUE JABJICHHS Tapa pacTBOPUTENS HaJ pacTBOPOM
COTJIACHO 3aKOHY Paynsi BeIpaxkaeTcst COOTHOIICHHUEM



P-F, n

P, N-n’
rae Po, 1aBieHue mapa HaJl YUCThIM PACTBOPUTEIIEM;
P, naBneHue mapa pacTBOPUTEIS HAJ PAaCTBOPOM;
N, KOJIMYECTBO PaCTBOPEHHOTO BEILIECTBA, MOJIb;
N, KOJIMYECTBO PACTBOPHUTEIS, MOIb.

[loBpilieHWe  TeMIlepaTypbl KHIIGHUS W TOHWKEHHUE  TEMIEpaTyphbl
3aMep3aHusi PacTBOPOB IO CPABHEHHWIO C YHUCTHIM PACTBOPUTETEM, COTJIACHO
3akoHy Payns, mpomopruoHaTIbHBI MOJSUIBHOW KOHIIEHTPAIlMd PaCTBOPEHHOTO
BEIIECTBA HEAJICKTPOJIUTA
AT= KCp
rie  Cb, MOJSUTbHASA KOHUEHTPAUS, MOJIb/Ke;

K, ko3 uirienT nponopuroHaIbHOCTH.

B cnydae mnoBbllieHHs Temmeparypbl KumeHus pactBopa K Ha3bIBaeTcs
70YIMOCKONIMYECKOW  KOHCTAaHTOW, B  CiIydae T[OHWXKEHUS  TeMIepaTryphl
3aMep3aHusi- KPUOCKOMUYECKOW KOHCTAaHTOM. OTH KOHCTAHTBI, YHCICHHO
pa3iuyHbIe ISl OJHOTO M TOTO K€ PACTBOPUTEIIS, XapaKTEPU3YIOT IOBBIIICHHUE
TEeMIIepaTyphl KATICHUS U TTOHMKEHUE TEMIIEPATyPbl 3aMeP3aHusl OJJHOMOJISIILHOTO
pactBopa, T.e. Ipu pacTBOpeHuU | Moisb Henerydero Heanekrponuta B 1000 r
pacTBOpHTEIISI.

PactBopuMocTh S TOKa3bIBaeT, CKOJBKO TPaMMOB BEIECTBA MOMKET
pactBoputhea B 100 r Bonbl Ipu JaHHOW Temmeparype. PacTBOpuMOCTh TBEPABIX
BEIIECTB C POCTOM TEMIIEpaTyphl, KaK MpPaBUIIO, BO3PACTALT, a AJIs Ta3000pa3HbIX
BEIIECTB — YMEHBIIACTCS.

Jlis mepexofa OT Macchl pacTBopa K ero o0beMy U Hao0OpOT HYXKHO 3HATh
BEJIMUMHY MJIOTHOCTH. IIIOTHOCTE BhIpaxkaercs B /ey’ (2/mn), ke/m®, 2/n, n ap. Jns
npUOTMKEHHOTO M OBICTPOrO OIMpEAENICHUs MIOTHOCTH CIYKUT apeoMeTp WM
JIeHCUMETp (cM. puc. 1).

ApeomeTp mpeacTaBisieT co00i MOMIaBOK C APOOBIO0 U Y3KOU
TpyOkoi. Ha TpyOke uMeercs 1ikana, NporpaaydpoBaHHas B
€IMHUIIAX TUIOTHOCTH. ApEOMETp MOrpyXaeTcsi B pa3jHYHbIC
KUJKOCTH WM PACTBOPHI PA3IMYHON KOHIICHTPAIIMM HA Pa3HYIO
riyouny. [Ipu 3TOM BBITECHSIIOTCS Pa3IMUHbIE 00BEMBI KUIKOCTEH,
HO MaccChl UX BCETJla OJIMHAKOBBI, OHU PaBHBI MacCe apeoMeTpa.

B  cocTosHMM  paBHOBECHS  BBITAJIKHBAIOIIAs  CHIIA,
JACUCTBYIOIIAsl HA apeoMeTp, YPaBHOBEIIMBACTCS CUJIONW TSKECTH:
Fewm.= MQ uu PacV:g = mg, orctiona V = m/p,.,. Utak, 00bem
BBITECHCHHOW J>KUJIKOCTH (WM TIyOMHA TOTPYXEHHUs) OOpaTHO




IMPOMOPHHUOHAJICH IINIOTHOCTU JKHUIAKOCTHU Poyc. Ha »ToM u ocHoOBaHO N3MCPCHUC

TUIOTHOCTH apEOMETPOM.

Kunkocte HanmuBalOT B YUCTHIA MMwmHAp. M3 Habopa
BBIOMPAIOT apeoMETp, KOTOPBIA MOTpyKaeTcsi Ha TaKyl TIyOuHY,
4TOOBI YPOBEHBb J>KMIAKOCTH B IWJIMHIAPE HAXOAWIICS B Mpeienax
IIKAJIBI apeoMeTpa. ApeoMeTp He MOJDKEH KacaThCsl IHA U CTEHOK
nunuHApa. [lokazanus cieayeT CHUMATh 110 HIDKHEMY Kparo
MEHHCKa B Clydae TMpPO3pavHON KHUIAKOCTH, W TIO BEPXHEMY - B
cllydae Hempo3payHoi. 3Has MIIOTHOCTh PACTBOPA, MO CHEIHATLHBIM
tabmumaMm (cMm. Tabia. 1) MOXKHO OINpEenenuTh MAacCOBYIO JOJIO
pacTBOpa, U Ha0OOPOT, 3HAST KOHIIEHTPAIMIO PACTBOPA, OMPEIEIUTh
€ro IJIOTHOCTb.

Puc. 1. Onpenenenue nNIoTHOCTH KUIKOCTH IIPU TTOMOIIUA apeoMeTpa

Tabmuna 1
Maccosas n05s (w%,) u oTHOCTh (p) pacTBOpoB coeit mpu 20°C

% p, o/cm®

CaCl NaCl CuSOq KCI NaxCOs |BaCl
1 1,0070 {1,0053 {1,009 1,0046 1,009 -
2 1,0148 |(1,0125 1,019 1,0110 {1,019 1,016
4 1,0316 |1,0226 (1,040 1,0239 1,040 1,034
6 1,0486 [1,0413 |1,062 1,0369 |1,061 1,053
8 1,0659 |1,0559 |1,084 1,0500 {1,082 1,072
10 1,0835 [1,0707 |1,107 1,0633 |1,103 1,092
12 1,1015 |(1,0857 1,131 1,0768 |1,085 1,113
14 1,1198 |(1,1009 (1,155 1,0905 (1,101 1,134

Ecaiu B Ta6n1/1ue OTCYTCTBYCT HGO6XOI[I/IMOC 3HAa4YCHHUEC BCJIHWYUHBI, TO

INPUMCHAIOT MCETOJA HHTCPIIOJIAINN (HaXO)KI[eHI/IC IMPOMCIKYTOYHOI'O 3HAYCHUA

BCIIMYHNHEI 110 U3BCCTHBIM KpaﬁHI/IM 3Ha‘ICHHHM). B JaHHOM CJIy4dac IMPUMCHACTCA

JINHEHHAs HHTCPHOJEINUA: CHHUTACTCA, YTO B Y3KHX HHTCpPBAJIaX 3aBHCHMOCTb

MEXKJy IUIOTHOCTBIO M KOHLEHTPAMEN JMHEHHA. DTO SBIAETCSA, B HEKOTOPOU

CTCIICHHU, HpI/I6HI/I)KeHI/ICM. B I[GﬁCTBPIT@J'IBHOCTH BO3MOXHBI M OTKJIOHCHHA OT

JIMHEHNHOCTHU.
JlommycTuM, HY>KHO ONPEENUTh MIOTHOCTD 2,3% pacTBopa XJIopuaa HaTPHsL.

Taxoit KoHIIEHTpanuK B TabIuUIe HET. bamkaiiime 3HaueHUs MaccoBoi 10u - 2%

1 4%, UM COOTBETCTBYIOT IIOTHOCTH pacTBOpoB 1,0125 2/cm® m 1,0226 2/cm®.

CrnenoBarensHO, IPU W3MEHEHUM KOHIIEHTpanuu Ha 2%, TMIOTHOCTH pacTBOpa



msmenntcs Ha 1,0226-1,0125=0,0101 2/cm®. CocTaBuB NpONMOPIMIO, HAIEM, KaK
M3MEHHUTCS TUIOTHOCTH TIPY M3MEHEeHHNH KoHlleHTpanuu Ha 0,3%:
2% — 0,0101 o/cm®
0,3% — x 2/cm®

U3 mponopumu x=0,0015 2/cm®. TlpuOaBuB 5Ty BEeNMYHMHY K 3HAYCHUIO
wioTHOCTH 2%-HOro pacTtBopa, MONYy4UM IUIOTHOCTH 2,3%-HOro pacTBopa:
1,0125+0,0015=1,0140 2/cr®.

METOIVKA TIPOBEJIEHUA OIIBITOB

Oneim 1 TlpuroroBieHue pacTBopa ¢ 3aJaHHONM MacCOBOM J10JI€H COJIH

[Tomyunte y mpenogaBaTens 3aJaHUE M PAacCUYUTANTE, CKOJIBKO IPAMMOB
COMM Y MUJUIMIMTPOB BOABI MOTpeOyeTcs [Uisi NPUTOTOBIEHHUS pacTBOpa
3aJIaHHOW KOHIIEHTpAI1U.

[TokaxkuTe pacdyeTbl NPENOAABATEN0 M IMOJYYUTE pa3peliecHuEe Ha
MIPOBEJICHUE OIBITA.

B3BechTe Ha TEXHOXMMHUYECKUX BECAaX HYKHYIO MACCy COJIA U BBICHIIIBTE
€e B KOHMYECKYI0 KoJOy Ha 250 ma. OTMepbTe UMUIUHIPOM HEOOXOIUMBIN
o0beM BOJBI U BIEHTE ero B KojiOy c conblo. IlepemenuBaiiTe comepkumoe
KOJIOBI 10 MTOJIHOTO PACTBOPEHHUSI COJH.

Ilepenelite B UWIMHADP MPUTOTOBIECHHBIM pactBop. Ilpu mnomomm
apeoMeTpa U3MEpPhTE €ro IUIOTHOCTh Poen. HaWauTe mo Tabn. 1 MIOTHOCTH
pacTBOPa Pmasi., COOTBETCTBYIOIIYIO 3aIaHHOM KOHIICHTPALUU.

BbruncnuTe OTHOCUTENBbHYIO OUTMOKY OMBITA:

|10 maba p aKCn
g=——"—""—
pmaﬁﬂ
PaccuuraiiTe MOJSPHYIO KOHILIGHTPALMIO, MOJISIPHYIO  KOHUEHTPALHIO

-100%

SKBUBAJICHTA, MOJSUIbHYIO KOHIEHTPALMIO W TUTP HPUTOTOBIEHHOTO PAacTBOpA.
Pe3ynbTaTh! OMbITa M pacueTOB CBEIUTE B TAOI. 2.
Tabmuma
2 PesynbTatel oneima 1

®opmyn |Macca |V \Y Pmacnes |Poxeny |0% |Cyr |Cr |Co | T
a CoJaM  |coam, 2 |pacTBopa. |BomblL le/em® |o/em®

Onwvim 2 TlpurotoBiieHHE pacTBOPA € 3aJaHHON MacCcOBOM Jloyiei u3 Oonee
KOHIICHTPUPOBAHHOT'O PacTBOpa

B kadectBe Oosiee KOHIICHTPUPOBAHHOTO PAacTBOpa HCMOJIB3YETCS
pacTBOp, MPUTOTOBIICHHBIN B OMBITE 1.

[Tonyuurte y nmpenonaBatens 3amaanue. OnpeaenuTe TIOTHOCTh 3aaHHOTO
pacTBopa 1o Tabi. 1. Paccunraiite o6beM Oosiee KOHIIEHTPUPOBAHHOTO pacTBOPA



COJMM U 00BEM BOJbI, HEOOXOMWMMBIC JIsi MPUTOTOBICHUS pacTBOpa 3aJaHHOU
KOHLICHTpAI1U.

[TokaxxuTe pacueTbl NPENoOAaBaTEN0 W IIOJNYYUTE pa3pelICeHHEe Ha
BBITIOJITHEHUE OIIBITA.

OtmepbTe HUJIUHAPOM paccUUTaHHbBIN o0BeM Oonee
KOHLEHTPUPOBAHHOI'O PACTBOpPA COJMU U JIOJIEWTE BOJOH 1O HEOOXOAUMOro
oObema. [IpuroroBreHHBIN pacTBOP THIATENBHO TEpEMENIaiTe, MepenuBas U3
HUIMHApPA B KOOy M oOpatHo. [Ipu momomm apeomerpa M3MeEpbTe MIOTHOCTh
pPacTBOPA Poxen.. BBIYUCINTE OTHOCUTEIBHYIO OIIMOKY OMBITa aHAJIOTUYHO ONbIMY
1. Pe3ynbTathl OmbITa CBEUTE B Ta0IM. 3.

Tabmumna 3
PesynbTarsl onvima 2
0% V, mn p, o/em®
Hcxomnaor |3amannor |Hcxomno (3amanHo [Boaer |McxomgHor |3agaHHOTO
0 DACTBODA|O o o 0 pacteona |Pmasn. Poxen.
I[TPUMEPHI PEILIEHUS 3AJTAY

IIpumep 1 MaccoBast 1051 pACTBOPEHHOT'O BEILIECTBA.
Onpedenume maccosyro domo 8 (%) xnopuoa Kamus 6 pacmeope, cooepicaujem
0,053 k2 KCI 6 0,5 1 pacmeopa, niomuocms komopozo 1063 xe/m?>.

Pewenue
MaccoByro 0110 BEIIeCTBA HAXOIUM 110 (hopMYyJIe
_ m(6—6a)
m(p - pa)
riae  m(s-6a), Macca BEIeCTBa, 2 ;

¢100%

m(p-pa), Mmacca pacTBopa, 2.
Macca pacTBopa paBHa IpoU3BeIEHUIO0 00BbeMa pacTBopa V Ha €ro MIOTHOCTH p

m —
m=Vp, Torna o = m(s=64) 109
Vp
MaccoBasi OIS XJIOPHA Kajksl B PACTBOPE PABHA:

0,053100

w = = 10% .
106305010

IIpumep 2 MonspHasi KOHIEHTpaLHs pacTBopA.
Kaxoea macca NaOH, cooepowcawezocs 6 0,2 1 pacmeopa, eciu MOAAPHAS
KoHyenmpayus pacmeopa 0,2 monv/n?

Pewenue




MonsipHyI0 KOHIICHTPAIIUIO BEIIeCTBa HaXOIAT Mo hopMyIie

V(6 —6a)

M

Trac

V(p - pa)
V(6-6a), KOTUYECTBO BEIIECTBA, MOJlb;
V(p-pa), 06bem pacTBopa, .

KomuuecTBo BemiecTBa v BBIYUCIISIOT IO (hopMyJie

V=—
M

rJIe M, Macca BEIIeCTBa, 2,

M, MonsipHasi Macca BeIleCTBa, &/MOJlb.

Torma macca NaOH, coneprkanierocst B pacTBOpe, paBHa
m=C,,MV (p—pa)=0,2-40-1=0,8¢.

1
2
3

HEOBXOJIMMBbI YPOBEHb IO OTOBKU CTY JEHTOB

. 3HaTh CIOCOOBI BBIPAYKEHUS KOHIICHTPAIUU PACTBOPOB.

. YMETh OnpeensaTh INIOTHOCTh PACTBOPA IPY IMIOMOIIY apeoMETpa.

. YMeTh TOJIb30BaThCs TAONHMIIAMHU 3aBUCHUMOCTH IIJIOTHOCTH PacTBOPOB OT
MaCCOBOM JIOJIM pAaCTBOPEHHOI'O BEUIECTBA.

. YMeTb MPOU3BOJIUTH PACUEThl, HEOOXOUMBIE JIJIsi TPUTOTOBJICHUS PACTBOPOB
3aIaHHOM KOHIEHTPAIMU, BBIPAKEHHON Pa3IMYHBIMU CIIOCOOaMHU.

. YMeTh rOTOBUTH PACTBOPHI 33JJaHHOM KOHIIEHTPALIMM U3 CYXOI'o BEIECTBA U
BOJIbI; U3 00Jiee KOHIIEHTPUPOBAHHOT'O PACTBOPA U BOJIBI.

. YMETh HaXOAUTh MAcCy WIM KOJUYECTBO PACTBOPEHHOIO BEUIECTBA, UCXOIS
13 KOHIIEHTpAlNKU PacTBOpa.

. YMeTh POU3BOJUTE PACUEThI, CBSI3aHHBIE C MIEPEXO0JOM OT OJIHOTO Ccriocoda

BBIPKEHUSI KOHIIEHTPALIMU PAacTBOpa K IPYyromy.
3ANAHUA 1JIA CAMOKOHTPOJIA
. CKOJIbKO TpaMMOB THJIPOKCHJA KaJIMsl HYKHO PacTBOpUTH B 600 ma BOIbI
s nonyuenust 16% pactopa? [InmotHocTs pactBopa paBHa 7,15 o/m.

. Kakoit o6beM 4% pacTBopa xyiopuaa Kajabls (IJIOTHOCTh CM. B Ta0i. 1)

Tpebyercs ais Bzaumoaerctsus ¢ 120 ma 0,1 M pactBopa AgNO3z?

. Onpenenure MacCoOBYIO JIOJIO0 PACTBOPEHHOI'O BEIIECTBA B 2,64 H. pacTBOpeE

cepHoii KucnoThl. [IOTHOCTL pacTBOpa cepHOU KUCTOTHI paBHa /1,080 2/ma.

. Kakue obbembr 12% pactBopa um 3% pacTtBopa XJOpuja HATpUsl HYXKHO

cMmewmate mis nonydenuss /20 mn 8% pactBopa? Ilpu pemienuun 3amadu
BOCITIOJIb30BaThCS JaHHBIMU Ta0JI. 1.

JlaGopaTopHasi padora 1.(2) «IIpurorosieHue pacTBOPOBY.

[IpuroroBiieHre PacTBOPOB 3aJaHHON (MOJIIPHOM) KOHIIEHTpaluu (C MPaKTHUKO-
OPUEHTHPOBAHHBIMHU BOIIPOCAMU), OMPEICTICHHUE CPe/Ibl BOJAHBIX PACTBOPOB.



Heab padoTsbl
OCBOUTH METOJIUKY MPUTOTOBJICHHS PAaCTBOPOB 33JJaHHOM MOJISIPHOM
KOHIEHTPAIIMHU ¥ HAYYUTHCS OMPEIEISITh CPEly BOJHBIX PACTBOPOB.
OOopynoBaHne U peakTUBBI

o AHanuTHYECKHUE BECHI

o MepHbie KOJIObI

o Ilunerku

o BopoHku

o Crakansbl

o CrexJIsIHHBIC MAIOYKHU

« PacTtBOpBI KHCHOT, HIETIOYEH, COTIEN

o Huaaukarops! (Jlakmyc, ¢peHosdTanernt, yHUBepCalbHbIA HHIUKATOP)
Teoperuvyeckue 0OCHOBBI
Moasipaas konnenTpamusi (C) — KoJIMYECTBO BEIIeCTBa B MOJISX B 1 JTUTpe

pacTBopa:
n
C= v

r7ie N — KOJIMYECTBO BemiecTBa (Mojhb); V — 00bEM pactBopa (11).
Cpena pacTBopa onpeessieTcsi XapakKTepoM THAPOIIN3a U MOKET OBITh:
o Kucnas (pH<7)
o lenounas (pH > 7)
o HeiitpansHas (pH = 7)
Xox padoTsl
1. IlpuroroByieHue pacTBopa
o Paccuuraiite maccy BemectBa 1o ¢popmyne: m=C-M-V, rne M —
MOJISIpHAsl Macca BeIleCTRa.
o B3BeckTe paccuMTaHHYIO MacCy Ha aHAJIMTUYECKUX BECaX.
o llepeHecuTte BeleCTBO B MEPHYIO KOJIOY.
o JlobGaBbTe NUCTUILTMPOBAHHYIO BOAY A0 MOJOBUHBI 00bEMA KOJIOKI.
o PacTtBOopuTe BemecTBo, nepeMemnBas CTEKISHHON MAIOYKOM.
o JloBenure 00BEM 10 METKHM AUCTUIUIUPOBAHHON BOOM.
o TmarenpHO nepemMemanTe pacTBop.
2. OnpenesieHue cpeabl pacTBopa Onpeaenute cpeay ¢ TOMOIIBIO

WHIUKATOPOB:
o Jlakmyc (KpacHBI — KHUCasl, CHHHN — IIeIOYHAs, (PUOJETOBBINH —
HeHTpanbHas)
o ®ecHondranend (OecBETHBIN — KUCIas/HEUTpaIbHAS, MATHHOBBIN
— IIEJI0YHAas)

o YHHBepcaJdbHBIM MHAUKATOP (110 IBETOBOM IIIKaJIE)
3. IIpakTHKO-OpHEHTHPOBAHHBIE BOMPOCHI
1. Kak u3aMeHUTCSl KOHIIEHTpAIUsl pacTBOpa Mpu paz0aBiIeHU?
2. [loyemy Ba’KHO MCIONB30BATh TUCTUIMPOBAHHYIO BOY?
3. Kakwue (axTopsl BAUSAIOT HA TOYHOCTH IPUTOTOBIICHUS pacTBOpa?



4. Kak onpenenuTs KOHIIEHTPALMIO pacTBOPa, €CJIM U3BECTHA Macca
BEIECTBA U O0BEM?

IMpumep pacuéra
[Tpurorouts 250 M 0,1 M pactBopa NaCl:

1. Momnspnas macca NaCl = 58,5 r/mMonb

2. MaccaNaCl: m=0,1-585-0,25=1,4625r

3. Bssecuts 1,46 r NaCl, pactBoputs B MepHO# KoOe Ha 250 M
TexHuka 0e30MacHOCTH

o PabotaTh B 3aIIUTHBIX OYKaX U MepUaTKax

o Hcrnonp30BaTh TOJNBKO YUCTYIO TIOCYY

o 30erarp monagaHusi pEaKTUBOB HA KOXKY

o Ilpu pabote ¢ KUCIOTaMH U IIEI0YaMU COOTIOATh OCTOPOKHOCTh
Od¢opMmienue pe3yjbTaToB
3anoaHUTH TaOIHUITY:

BemecTBo Konuenrpauust O0BéM Macca Cpena

Cnenate BBIBOJ O NMpPOJEIaHHON paboTe, yKa3aB IOJIyUEHHBIE pPE3YJIbTAaThl U UX
COOTBETCTBUE pacucraMm.

JlaGoparopHasi padora 2. (1) «cciaenoBanue JUCIIEPCHBIX CUCTEM.
[IpuroroBieHne W W3Y4YCHHE CBOWCTB MAHCIIEPCHBIX CHUCTEM pAa3HBIX BHUJOB:
CYCIIE€H3UH, IMYJIbCUH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX U
KOJIJIOUTHBIX PACTBOPOB, BBISIBIICHUE OCHOBHBIX PA3IUYHI MEKIY HUMH.

Heab: moayduTh AUCIEPCHBIE CUCTEMBI U HCCIENOBAaTh UX CBOWCTBA, HAYYUTHCS
TOTOBUTH CYCHEH3UI0O M 3MYJbCHUIO; pellaTh 3aJauyd Ha OIpelelIeHUe MacCOBOU
JI07T KOMITOHEHTOB CMECH U TIPHUMECEH.

3agaum: 3akpenuTh NPAKTHUUECKUE 3HAHMUS O CBOMCTBAX AMCHEPCHBIX CHCTEM
pasHBIX BHJOB: CYCIEH3MM, 3MYJIbCHM, KOJUIOMIHOTO pacTBopa. CpaBHEHUE
CBOWCTB UCTHHHBIX M KOJUIOMIHBIX PAacTBOPOB, BBISBICHHWE OCHOBHBIX pPa3IHYHid
MEXy HUMH.

OO6opynoBaHme: TeTpaab IS MPAKTHUECKUX 3aHATAN, KapaHJall, JWHEHKa,
cTakaH o0beMoM 50 MII, CTEKIITHHAS MaT0vKa ¢ PE3MHOBBIM HAKOHEYHHKOM, BECHI,
CTEKJIIHHAsA JIONaTO4YKa, MEPHBIM IWIMHJIpP, COJH, XOJOAHAs KHISYeHas BOJa,
KapOoOHAT KaJbIUs, MAacjo, BOAA, XUMHUYECKUW CTaKaH, CTCKISHHBIC MaJOYKH,
MYyKa, XKeJlaThuH, (OHAPHK.

KonunuecTBo yacos: 2 daca

Kpurepuu ouenku:

1. 3auer craBuUTCA B Ciy4dae, €Clid BbINOJHEHO He MeHee 50% 3amaHuii, B
OCBEILICHHH BONPOCOB HE COJACPKHUTCS TIPyObIX OMMOOK, CaMOCTOSATEIbHO
BBITIOJTHEHA TpaKTHYecKasi paboTa, BHIMOJHEHBI TPEOOBAHMS K 0(OPMIICHUIO.

2. Hezauer craBuTCs, €ciii 00y4aroIUXCsl HE CIIPABUJICS C 3a/laHUEM (BBITIOJHEHO
meHee 50% 3amgaHusi), HEPACKPHITO OCHOBHOE COJEP)KaHUE BOIMPOCOB, UMEIOTCS
rpyOble OIMMOKKM B BBIMIOJIHEHUM 3aJaHUs, a TakkKe pabdoTa BBIMOIHEHA
HECAMOCTOSATEIHHO.




XOJd PABOTbI

Teoperuveckue cBeeHHsI

UucTteie BellecTBA B MPUPOJIE BCTPEYAIOTCS OYEHb PEIKO, Yalle BCETO
BcTpeyarorcss cMech. (CMmecu pa3HbIX BEIIECTB B PA3IUYHBIX AarperaTHbIxX
COCTOSIHUSIX MOT'YT OOpa3oOBBIBAaTh TOMOT€HHBIE (PAacTBOpPbI) M TE€TEPOrCHHBIC
(IMCEpCHBIE) CUCTEMBI.

JlucriepCHBIMU HAa3bIBAIOT TE€TEPOTr€HHBIE CUCTEMbI, B KOTOPHIX OJIHO BEIIECTBO -
nucriepcHas (aza (MX MOXeT OBITh HECKOJbKO) B BHJIE OUYCHb MEJIKHUX YaCTHIL
PaBHOMEPHO pacHpeie]IeHO B 00bEME IPYToro - AUCTIEPCUOHHOMN cpeie.

Cpena u ¢a3pl HAXOIATCS B pa3HbIX arperaTHbIX COCTOSHUSX — TBEPJIOM, KUIKOM
u ra3zoo0pa3HoM. [lo BenuYMHE YaCTHUI[ BEIIECTB, COCTABISIONIMX JHUCIIEPCHYIO
da3zy, TUCTIepCHBIE CUCTEMBI JCNATCS 2 TPYIIIbL:

o TpybOoaucriepcHble (B3BeCH) ¢ pasMmepamu yactuil Oojee 100 HM. DT1O
HEMPO3payHbIe CUCTEMBI, B KOTOPHIX (ha3za W cpela JIETKO pa3IemstoTCs
OTCTaWBaHHEM WIH (PUILTPOBAHUEM. DTO IMYIHCUH, CYCIIEH3HUH, a3PO30JIH.

e TOHKOJMCIEPCHBIC - ¢ pazMepamu yactull ot 100 nmo 1 am. Paza u cpena B
TaKMX CHCTEMax OTCTauBaHUEM pa3JIeNIAIOTCA C TPYyAOM. OTO 30JH
(KOJIIIOUTHBIE pacTBOPHI "Kileenoi00HbIe") 1 renu (CTYIHH).

Komnouaneie cucteMsbl Mpo3padyHbl U BHEIIHE TTOXO0KHW HA UICTUHHBIE pACTBOPHI, HO
OTJIMYAIOTCSl OT TMOCJIETHUX MO 00pa3yrolencs “CBEeTAIIEHCS TOPOKKE” — KOHYCY
IpU TMPOMYCKAHWHM Yepe3 HUX Jiyda CBETa. JTO SIBICHHE Ha3bIBalOT 3(hdexTom
Tunnanms.

[Ipu onpeneneHHbIX YCIOBUSIX B KOJUIOMJIHOM PAaCTBOPE MOXKET HA4aThCs MPOIIECC
koaryssinuu. Koarynsius — sSBlIeHUE CIUNAHNS KOJUIOUIHBIX YaCTHUI U BbIA/ICHHS
X B ocafok. IIpu 3TOM KOJUIOMIHBIN pacTBOpP MPEBPAIIAETCS B CYCHEH3UIO WIIU
redb.

['env unm CTyAHU TPECTaBISIOT COOON CTYICHUCTHIE OCAJIKH, OOPa3yIOIIHeCs IPH
koaryssanuu 3oiieid. Co BpeMeHeM CTPYKTypa Telieid HapyiiaeTcs: (OTCIauBaeTcs) —
U3 HUX BBIJIETSETCS BO/Ia. DTO siBJieHUE cuHepesuca. [locMmorpuTte yueOHbIN (huiibM

«JlucniepcHbie CUCTEMBD» HCIIOJIB3YS CCBUIKY
https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

KonTposbHbIe 3a1aHust

Pemure Tect (sl caMONpPOBEPKH)

1. lucmiepcHast cuctema 3T10:

a) TOMOI'€HHas cucTema 0) reTeporeHHasl CucTeMa B) BepHO a M 0

2. Tymany COOTBETCTBYET IUCIIEPCHAS CUCTEMA: a) /T 0) /K B) T/K

3. Hedtu cooTBeTCTBYET qUCHIEPCHAS CUCTEMa: a) XK/T 0) /K B) I/5K

4. 3yOHOI1 macTe COOTBETCTBYET AUCIIEPCHAs CUCTEMA: a) T/T 0) T/T B) T/

5. CnnaBaM COOTBETCTBYET JIUCIIEPCHAs CUCTEMa: a) /T 0) T/T B) I/

6. U3 mepeuHsi BbIOEpUTE JIMIIIHEE CIOBO W TMOMYEPKHUTE €rO: T'eib, CYCIEH3Us,
30J1b

7. V3 mepevHsi BHIOGPUTE JIMIITHEE CIOBO M TOTYEPKHUTE €r0: 30J1b, CYCICH3HS,
a’po30J1b

8. Uto oObeanHsIET JaHHBIC CIIOBA: MapMenal, 3eup, XOI0 el

OTBeT 3anUIINTE B BUJIE OJHOIO CJIOBA



https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

9. Uto 00beuHSCT TaHHBIC CJIOBA: MOJIOKO, HE(Th, IMOJCOJHEUHOE MACJIO B BOJIC.
OTBeT 3anUIInTE B BUJIIE OJHOI'O CJIOBA

10. Yro oO6benuHSAET JaHHBIE CIIOBA: JIaK JJIS BOJIOC, JIE30/I0PAHT, MbLIEBOE 00JIaKO.
OTBeT 3aIIMIINTE B BUJIE OJHOI'O CJIOBa

IHPAKTHYECKASA YACTD

Hauyeprure Tadauuy 1 opopmMJIeHHs ONBITOB.

Ha3Banue onbiTa Haoaronenusn BriBoasbl

3ananue 1. IlpuroroBjieHne CyCneH3MH KapOOHATA KAJbIUA B BOJAE H
U3y4YeHUE ee CBOMCTB.
B crexnsHHyro npoOupKy BIUTh 4-5 MJT BOJABI U BCHINATh 1-2 nojkeuku kapOoHaTa
Kanblus. [IpoOupKy 3akpbiTh pEe3MHOBOW NPOOKOH M SHEPrUYHO BCTPSIXHYTH
MPOOMPKY HECKOJBKO Pa3 JJII PAaBHOMEPHOI'O PACIPEIEICHHS YacTHI Meja IO
BceMy 00bEMY »kuakoctu. IlocraBpTe mpoOMpKY B IITAaTHMB M HaOIIoAailTe 3a
VU3MEHEHUSMU B IOJy4YEHHOU CYCIICH3UU.
Kakune cuctembl Ha3bIBAIOT CYCIIEH3USAMHU?
Uro sBNsI€TCS B TAHHOM CYCHEH3UU JUCTIEPCUOHHOM CPENOM, a UTO — IUCIEPCHOM
dazoii?
OT yero 3aBUCHUT YCTOMYUBOCTD CYCIIEH3UN?
3anuiuuTe OTBETHI Ha BOIPOCH! U BbIBOJ. B HaOMO€HUAX OTMEThTE BHEIIHUN BH]T
¥ BUJAMMOCTh YaCTHLl, CIIOCOOHOCTh OCAX/1aThCsl U CIIOCOOHOCTh K KOAryJsiuu.
Ccblka st MpoCMOTpPa BUAEO OIbITa

https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/

3ananme 2. IlpuroroBjieHue 3MyJbLCHM MAacjia B BOJde M HM3YyUYeHHe ee
CBOJCTB.
B crexnsHHy0 npoOupKy BIUTH 4-5 M1 BoAbI U 1-2 MI1 Maciia, 3aKpbITh PE3UHOBOM
OpoOKOH M BCTPSAXHYTh IMPOOMPKY HECKOJIBKO pa3. B HaOmoOeHUsX OTMEThbTE
BHEUIHUM BUJ ¥ BUAMMOCTBH YaCTHUL, CIIOCOOHOCTh OCAXJAThCSI U CHOCOOHOCTH K
KOAaryJsiuu.
Ccpuika i1 MpocMOTpa BUAEO
onsITa https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

3aganue 3. IlpuroroBiieHne KOJNJIOWIHOIO PAacTBOpa W HM3Yy4YeHHE €ro
CBOICTB.
B crexnsiHHBIA cTakaH ¢ Topsyedl BOJOM BHeCTH 1-2 JOXKEYKHM MyKU (WK
KellaTUHa), TUIaTeJIbHO Iepememiars. [IpomycTutrh uepe3 pacTBOp Jyd CBeTa
dbonaprka Ha QoHe TeMHOU Oymaru. B HaOIIOJEHUSIX OTMETHTE BHEUIHUNU BUJIl U
BUIMMOCTh YaCTHUI], CIIOCOOHOCTh OC@XIAThCS M CIOCOOHOCTh K KOAryJsiuu.
Hab6monaercst mu addext Tunnans?
Ccbuika 1 qr-Kof JIsi IPOCMOTpPa BUJEO OTIBITa


https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/
https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

JlaGoparopHas padora 2. (2) «/ccienoBanue AUCIEPCHBIX CUCTEM.
[IpurotroBiieHHE W H3Y4YEHHE CBOWMCTB JUCIEPCHBIX CHCTEM PA3HBIX BHJIOB:
CYCHEH3UH, IMYJIbCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U
KOJUIOUJIHBIX PaCTBOPOB, BBISBJICHUE OCHOBHBIX PA3IUYUN MEK]Ty HUMH.

Henab padoTbl: M3y4UTh CBOMCTBA PA3IUYHBIX JUCHEPCHBIX CHCTEM (CYCIIEH3HI,
AMYJIbCUH, KOJUIOUIHBIX PACTBOPOB) U CPABHUTH UX C UCTUHHBIMHU PACTBOPAMH.
Teopernueckasi 4acTb
JucnepcHbie CUCTEMBI — 3TO T€TEPOTE€HHBIC CUCTEMbI, COCTOSAIIME U3 ABYX WU
OoJsiee BENMIECTB, MPUYEM OJTHO M3 HUX B BHUJIC OUCHb MEJIKMX YaCTHI] PABHOMEPHO
pacnpeneneHo B 00bEMe Ipyroro.
OcHOBHBIE BUJIBI JUCIIEPCHBIX CUCTEM:
o CycneHn3nu — TBEP/bIC YACTUIHI B KUJKOCTH.
e  OMYJbCHH — KaIUIM OJHOM KUJIKOCTH B IPYTOK.
o Kostouagnbie pacTBopbl — MeENbYAWIINE YaCTUIBl B JUCIEPCUOHHOU
cpene.
HctrHHBIE pPacTBOpPBl OTIMYAKOTCA OT KOJUIOMJHBIX pa3MEpOM 4YacTUll U
CBOWICTBAMM.
O0opynoBaHne U peakTUBBI
o IIpoOupku
o Ilunerku
o Ilnmarens
« Bona
» PacrurensHO€e Macio
o ['muuepun
e Men
o Xenarun
» PactBOp Kpaxmana
o Consnas kucnora
Xox padoTsl
1. IlpurorosiieHHe CyCIIeH3UH:
o B npoOupky Hayelite 5 MJ1 BOJIBI.
o JlobaBbTe MIEOTKY MeJa.
o Ilepememaiite. HaOmroaeHus: 4aCcTUITHI MEJIa OCEIAlOT HA JTHO.
2. IlpuroroBjieHne IMYJIbCHU:
o B npoOupky nob6aBbTe 3 MJI1 BOJIHI.
o Ilpunerte 2 MJI paCTUTENBHOTO MacIIa.
o B306onraiite. HabGnrogenusi: oOpa3yercsi MyTHasi CMECh, KOTOpasi CcO
BPEMEHEM PACCIANBACTCA.
3. IlpuroroBjeHue KOJJIOMIHOI0 PpacTBOpa:
o PactBopute xkenmaTtuH B BOJE.
o llepememiaiiTe 10 MOIy4yeHUsT OJHOPOAHOM Macchl. HaOmomeHus:
pacTBOp MPO3pavHbIii, YACTHUIIBI HE OCEJAIOT.


https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

4. CpaBHeHHe ¢ HCTUHHBIM PACTBOPOM:
o IlpuroToBbTe pacTBOp INMIIEprHA B Boje. Habmronenus: ogqHopoaHas
po3pavyHasi KUJIKOCTh, YACTUIIBI HE BUIHBI.

5. UccaenoBanue cBOMCTB:
o OThunpTpyiTe BCE MOTYyYECHHBIE CUCTEMBI.

o IIpoBepbTe MpO3pavyHOCTb.

o OueHnre ycTOMYMBOCTD.
6. OdopmieHue pe3yJbTaTOB: 3aMOIHATE TAOIHILY:

Bua cucremsl Pa3zmep yacTun ITpo3payHoCcTh Y CTOMYMBOCTH
Cycnensus > 100 ™M Henpo3paunas HeycronunBas
OMynbcus 1-100 am Henpo3paunas HeycronunBas
Kommonaasbrit 1-100aM MyrtHas OTHOCHUTEIILHO
pacTBop YCTOMYMBAs
HNctunnabin <1 Hm [Ipo3paunas Ycronunsas
pacTBop
BeiBOI
B xome paboTbl u3y4deHBI CBOMCTBA pa3IMYHBIX JUCHEPCHBIX CHUCTEM.
VY CTaHOBIIEHO, YTO pa3MEp 4YaCTHI] OMNPEICIACT OCHOBHBIE XapaKTEPUCTHUKHU
CHUCTEM: TIPO3PAaYyHOCTh, YCTOMYMBOCTL U CIOCOOHOCTh K  (pUIIbTpaIlUu.
Komnonanele  CHUCTEMBI  3aHMUMAIOT MPOMEXKYTOUHOE  TOJOXKEHUE  MEXKIY

VMCTUHHBIMU PacTBOpaMu U TpyOOAUCIEPCHBIMUA CUCTEMAMH.

Py0Oexxnblii KOHTPOJb o Pa3neny 6. JlucnepcHbie cHCTEMBbI
dopma pydeKHOro KOHTPOJISI — KOHTPOJIbHas padoTa
Kon kourposnupyemoii komnerenunu — OK 01, OK 02
Koutpoabnas padora
1. lucnepcHas cucreMa, B KOTOPOil aucnepcHon ¢Ga3oil ABJIACTCH KUIKOCTD,
a IUCIePCUOHHOM Cpeoil — ras
1) nena
2) TymMaH
3) npIM
4) aMmyabCcus
2. JlucniepcHbIE CHCTEMBI — ITO:
1) rereporeHHble CUCTEMBI, B KOTOPBIX OJHO BEUIECTBO B BHJIE MEIbYANUIIUX
YacTHI] paBHOMEPHO pacipeiesieHo B 00bEME APYToro;
2) TOMOT€HHbIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BUJIC MENbYANIINX YACTHUIIL
PaBHOMEPHO pacHpesielIeHO B 00bEME IPYroro;
3) rereporeHHbIE€ CUCTEMBI, B KOTOPBIX OJJHO BEIIECTBO B BUJE KPYIHBIX YaCTHI]
HEPABHOMEPHO pacIpesiesieHO B 00bEME Jpyroro;
4) rOMOTreHHbIE CUCTEMBI, B KOTOPBIX OHO BEUIECTBO B BUJE MEIbYANIINX YaCTHUIL
PaBHOMEPHO pacnpeiesieHo B 00bEME IPYToro.
3. I'py0onucnepcHasi cucreMa, B KOTOPOW JAuCHEepcHOM (pa3oil ABJIAETCH
TBEp/10€e BeleCTBO U AMCIIEPCHOHHOM Cpeloil — KUIKOCTh
1) cycnensus




2) neHa

3) sMynbCcus

4) UCTUHHBINA PacTBOP

4. Koaryasinuei Ha3bIBalOT:

1) paccestHue CBETOBOIO JIy4ya YaCTULAMH KOJUIOMIHOTO PacTBOPa;

2) BBIZICTICHUE BOJIBI 3a CUET pacCIauBaHUs Telid;

3) oOpa3zoBaHME KOJUIOMHOTO pacTBOpa U3 rpyOOUCIIEPCHON CUCTEMBI;
4) cnunaHue 4acTHUIl KOJIJIOUTHOTO paCTBOPA U BBIMAJICHUE UX B OCAJIOK.
5. Pa3mepsbl yacTul AuCepCcHO (a3bl B B3BeCsX

1) 6omee 500 uMm

2) 6onee 100 HM

3)or 1 1o 100 M

4) menee 1 uM

6. CMech pacTUTEJIBHOI0 MacJia ¢ BOAOM MpeACTABJIsieT c000M

1) amynbcuro

2) UCTUHHBIN PacTBOP

3) cycnieH3uo

4) KOJUIOUIHBIN PacTBOP

7. IIpo3payHblii pACTBOP SIMYHOI0 0€JIKa B BOJe NMPeACTABJIsAET CO00ii
1) amynbcuio

2) UICTUHHBIN pacTBOP

3) cycneH3uto

4) KOJUIOUHBIN PacTBOP

8. Cunepe3suc - 310

1) CaunaHue 4yacTull U BhIMAJICHUE B OCAJ0K

2) Camomnpou3BOJIbLHOE YMEHbIIIEHHE 00bEMa C BBIICIICHUEM KUIKOCTH
3) Henaryparus Oenka

4) PacTBOpeHue conu

9. K kostonanbim cucremam HE orHocsiTesi:

1) ctynuu

2) 3011

3) renu

4) a’3po3oau

10. ITopo/ioH, KUPNHUY, CHEKHbIM HACT, MOYBA, MOPOMIKH IO aArperaTHOMY
COCTOSIHUIO Cpe/ibl M (pa3bl OTHOCATCH K JTUCIEPCHOM cucTeMe:

1) ra3z-KuaKocThb

2) )KUAKOCTh-TBEPAOE BEIIECTBO

3) TBEpI0E BElIECTBO-TA3

4) )KUAKOCTh-TBEPAOE BEIIECTBO

11. YcraHoBuTe COOTBETCTBHE MEXKAY IPYNIIAMM TreJieil H COOTBETCTBYHOIIIUMH
npuMepamMu

IMpumepsr:

1. xemuyr, onain

2. Ma3u, NacThl

3. CYXOXKHJIHSI, XPSIIIH



4. xXoJozell, xKeue

5. Kpema, refu AJisd ayiia

['pyminel remeii:

A. KocMeTHnyeckue

b. 6uonornueckue

B. MunepanbHbIe

I'. numeBsbie

J1. MeaULIMHCKHUE

12. JlucniepcHbie CUCTEMBI — ITO:

1) romoreHHble CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BUJIC MEIbYANIIINX YACTHII
PaBHOMEPHO pacHpeneleHo B 00bEME IPYroro;

2) TeTepOreHHbIE CUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BUJI€ KPYITHBIX YACTHUIL
HEPABHOMEPHO pacIpesiesieHO B 00bEME Jpyroro;

3) TOMOTI'eHHBIE CHCTEMBI, B KOTOPBIX OJHO BEIIESCTBO B BHJIC MEIbYAUIITUX YACTHUI]
pPaBHOMEPHO pacmpeieNieHo B 00bEME APYroro;

4) TeTeporeHHbIE CUCTEMbl, B KOTOPBIX OJIHO BEIIECTBO B BHUJAEC MeIbYalIIMX
YaCcTUIl PABHOMEPHO PacIpeie]IeHO B 00BEME IPYyroro.

13. I'pyOoaucnepcHass cucreMa, B KOTOpPOil aucnepcHoi ¢a3oi siBiasercs
JKUKOCTh M JUCIIEPCHOHHON CPeI1o — KUAKOCTh

1) cycniensus

2) neHa

3) aMynbcus

4) UCTUHHBINA PacTBOP

14. IucnepcHasi cucrema, B KOTOpPOil nucnepcHoi ¢a3oil siBjasieTcsi TBepaoe
BeIIEeCTBO, a TUCIEPCUOHHOU Cpeaod — ra3

1) nena

2) TyMaH

3) sMynbCcus

4) npIM

15. Caunanue KOJJIOMIHBIX YACTHIl M BbINAJeHHEe HX B OCATOK — ITO
sIBJICHHE:

1) xoarymsius

2) cenumeTanus

3) cuHepes3uc

4) paccnoeHue

16. Pasmepsl yacTul AUCIIEPCHOM (a3bl B KOJIOMIHBIX PAaCTBOPax

1) 6onee 500 um

2) 6onee 100 Hm

3)or 1 1o 100 M

4) menee 1 HM

17. Cmech rJIMHBbI ¢ BOXOHM MpeacTaBJIsieT co00i

1) smynbcuto

2) UICTUHHBIN pacTBOP

3) cycneH3uto

4) KOJIOUIHBII PacTBOP



18. CamonpousBo/ibHOE YMEHbIIIEHHE 00bEMA C BblIeJIeHNEeM KHUIKOCTH — ITO
1) xoarynsius

2) ceauMeTalus

3) cunepesuc

4) paccioeHue

19. Mopckoii wuia, 301HM, TreJid, MACTbI, CTPOUTEJIbHbIC PACTBOPHI IO
arperaTHOMY COCTOSIHMIO cpeabl U (a3bl OTHOCATCS K IMCIIEPCHOI cHCTEMe:

1) ra3-KuaKoCcThb

2) KUJKOCTh-XKUJIKOCTh

3) raz-TBép/10€ BELIECTBO

4) )XKUAKOCTh-TBEPAOE BEIIECTBO

20. [IucnmepcHble CHCTeMbl, B KOTOPbIX BelIeCTBO JUCHEPCHOH (a3bl
HAXOJAUTCH B ra3o00pa3HOM arperaTHOM COCTOSIHMH, a JUCIEPCHOHHAsA cpeaa
SIBJISIETCS KUIKOCTHIO, HA3BIBAKOTCH:

1) aspozonsmu

2) IeHaMHu

3) Tymanom

4) sMylbCUSIMU

21. buosiornyeckue JKUIKOCTH: IJI1a3Ma KPOBH, JUM(pa, TKaHeBasl )KUAKOCTb,
NMIIEeBAPUTEJIbHbIE COKH OTHOCATCS K

1) 301ms1Mm

2) SMyJNbCUSIM

3) cycneH3usm

4) rensam

22. YcTaHoBHTE COOTBETCTBHE MEK/AY I'PYNIIAMHU rejieid 1 COOTBETCTBYONIUMH
npuMepaMu

I[Mpumepsr:

. CepAOJIUK, XaJIIE0H.

. BOJIOCHI, TKaHHU.

. CBIp, XJ1€0, MapMena,

. T€JIU TocIie OpUTHSI, IOCHOHBI,

. Ma3H, MacThl

I'pynnsl remaei:

A. KoCcMeTHYecKue

b. 6uonornueckue

B. munepanbHbIE

I'. numeBbie

J1. MeULIMHCKHUE
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Paznen 7. KadecTBeHHBbIe peakuuu OOHAPY)KEHUS] HEOPraHMYECKUX H
OpraHM4YecKHuX BellecTB
Tema 7.1. O0OHapy:xeHHEe HEOPTAHUYECKUX KATHOHOB U AHMOHOB
dopma TeKylmero KOHTPOJA — TECTUPOBAHHME, TMpaKTUUYecKas padora,
naboparopHasi padbora
Kon xourposnupyemoii komnerenunu — OK 01, OK 02
TecroBoe 3a1anue:
1. K I anannuTH4ecKoil rpynme OTHOCATCH KATHOHBI:
a) Ag+, Pb2 +
+0) K+, NH4 +
B) Hg2+, Cu2 +
r) Crs+,Al; +
2. I'pynnoBeimM peaktusoM 111 ananuTH4YecKoi rpynnbl KATHOHOB ABJISIETCH:
a) NaOH
6) HCI
B) H>SO4
+ 1) (NH4)2S
3. Ilpu neiicrBum rekcanutrpoxodaabrara (III) narpus Na3[Co(NO2)6] na
COJIA KAJIHA
MOJIy4aeTcsi 0CAI0K BeTa:
a) KOPUYHEBOTO
0) 6emoro
+ B) JKEJITOTO
') KpacHO-Oyporo
4. IIBeT Mi1IaMeHH, OKPALIEHHOT 0 COJISIMM KAJIUS:
a) KUPIIUYHO-KPACHBIN
0) >KEITHIM
+ B) (proneToBbIN
T') JKEJITO-3eJICHbII
5. Xs1opua cepedpa pacTBopum:
a) B a30THOM KHCJIOTE
+ 0) B KOHIIEHTPUPOBAHHOM PAaCTBOPE aMMHUaKa
B) B YKCYCHOW KHCIIOTE
I') B ropsueii Boze
6. LIBeT mi1aMeHH, OKPALIEHHOT 0 COJISIMM KAJIbIMSA:
a) JKEeThII
0) ¢uoneToBbIi
+ B) KUPIIUYHO-KPACHBII
r) OJIeTHO-3€JICHBIN
7. llpn paeiicrBun (NHa)2 C204 Ha conim Ba2 + Habaoaaior:
+a) BbImazieHue 0eIoro ocaaka
0) BbIJICJICHUE Ta3a
B) U3BMEHEHHE OKPACKU pacTBOpa
') paCTBOPEHUE OCaJIKa



8. Oxucinenue Cr3+ nepmanranarom kajausa KMnQO4 B meio4Hoil cpeae uaer
¢ o0pa3oBaHueM:

+ a) xpomat-uona CrO42-

0) xpomut-uona CrO2-

B) HaaXpoMoBo# kucioTsl H2CrO6

r) nona rexcaruapokcoxpoma (III) [Cr(OH)6]3-

9. lIBeT ocanka Fe(OH)2:

a) KOPUYHEBBII

0) OypbIit

+ B) OJ1eAHO-3€TICHBIN

r) OenbIi

10. Popanun xese3a (III) Fe(CNS)3 umeer uBert:

a) JKeJNThIN

+ 6) KpOBaBO-KpaCHBIN

B) Oypbilii

I') MHTEHCUBHO-CUHUI

11. Ko II aHaJmTH4Y€CKOi rpyImne OTHOCATCH KATHOHBI:
+a) Ba2+, Ca2+

0 ) Ag+, Pb2+

B) Ca2+, Al3+, Zn2+

r) NH4+, K+

12. Ilpu peiicTBUM TpynmoBOro peakrnBa Ha KatuoHbl Il ananuTuyeckoi
rPyNnbl MOJy4aeTcsl 0CaJ0K IBeTa:

a) JKeJITOro

0) cepo-3eJIeHOr0

+ B) Oenoro

r) Oyporo

13. boJiee 4yBCTBUTEIbLHOM PeaKIMeil HA COJIM KAJIUS ABJISACTCH:
a) KCIl + NaHC4H406 = KHC4H406 + NaCl

+ 6) 2KCI + Na3[Co(NO2)6] = K2Na[Co(NO2)6] + 2NaCl
B) KCl + NaOH =KOH + NaCl

r) 2KCI + Na2PbCu(NO2)6 = K2PbCu(NO2)6 + 2NaCl
14. IIBeT miIaMeHH, OKPALIEHHOT 0 COJISIMHM HATPHS:

a) JKENTO-3eJICHBIH

0) KUPIUYHO-KPACHBIN

+ B) JKEJITHIN

) pUONETOBBIN

15. Peakuusi, HCIIOJIBb3YOIIASICS VISl OTKPBITHSI MOHA XJIOpA:
a) AgNO3+ KJ = AgJ| +KNO3

+6) AgNO3 + HCI = AgCI| + HNO3

B)AgCl| + 2NH3 = [Ag(NH3)2]CI

r) [Ag(NH3)2]Cl + 2HNO3 = AgCl|+ 2NH4NO3

IIpakTnyeckas padora: CocTtaBieHUE ypaBHEHUN peakuuil oOHapyKeHUs
KaTuoHOB [-VI rpynm v aHMOHOB, B T.4. B MOJIEKYJSIpHOM M MOHHOH (popmax.



Peakiun oOHapyXeHUSI HEOPraHMYECKHMX BELIECTB B pealbHbIX O0BEKTax
OKPYKaroller Cpebl.

JlabopaTtopnass pabGora: OOHapyXkeHUE HEOPraHWYECKUX  BEIECTB
(xkatmoHoB I[-VI rpymnm uWiaM aHUMOHOB) C HKCHOJB30BAHHEM KaueCTBEHHBIX
AHAIMTUYECKUX PEAKIIUN

IIpakTnueckas padora: CocTaBieHre YpaBHEHUN peakinii oOHapyXeHUs
KaTuoHOB [-VI rpynm v aHMOHOB, B T.4. B MOJIEKYJSIPHOM U MOHHOH (popmax.
Peakiuu oOHapyXeHUsT HEOPraHMYEeCKHMX BEIIECTB B peajibHbIX OO0BEKTax
OKPYKarollen Cpebl.

Pemenne:
IIpakTnueckas padora: OOHapy:KeHNe KATHOHOB U AaHMOHOB
Hean padoTsl
OcBOUTh METOBI KAUECTBEHHOI'O0 aHAJM3a HEOPraHWYECKUX BEIIECTB, HAYYUTHCS
COCTaBIIATh YpaBHEHUS peakiuii 0OHapykeHusi KaTHoHOB [-VI rpynn u aHnoOHOB B
MOJIEKYJISIPHOM U HOHHOM (popMax.
Teopernyeckne 0OCHOBBI
KavecTBeHHBII1 aHAJIN3 — 3TO COBOKYITHOCTh XUMUYECKUX, (PU3UKO-XUMUYIECKUX
1 (PU3UYECKUX METOJIOB, TPUMEHSEMBIX IS OOHAPYKEHHSI KaTHOHOB, aHUOHOB U
JPYTUX KOMIIOHEHTOB B UCCIIEYEMBIX OOBEKTaX.
OcCHOBHBIE IPYIITBI KATUOHOB:

o Irpynma: K*,Nat,NH;

o Ilrpynma: Ca?t,Ba?*

o Il rpymma: AI3*,Cr3*

o IV rpymma: Fe?*,Fe3*, Mn?*t

o Vrpymma: Mg2*,Bi3*t

o VIrpymna: Cu?*,Cd?*, Hg?*
OCHOBHBIE aHUOHBI:

. CI°
e Br-
o« I~

. SO?
. CO2

MeToauka BbINOJIHEHUA

1. MoaroTroBKa peakTHBOB:
o PacTBOpBI HCClIETyEMBIX BEIECTB
o PearenTsl 15 mpoBeEHUS peaKIui
o HHaukaTopsl
o JlaGopatopHas nmocyna

2. TlpoBeneHue anaau3a:
1. TloaroroBka uccneayeMbIx 00pa3ioB
2. JloGaBneHue peareHTOB
3. HabGmronenue 3a mpu3HakamMu peakiuit



4. duxcanus pe3yabTaToB
IIpuMepsbI peakumi
Katunonsl I rpynnsi:
« Oo0napyxenne Na™: okpaliuBaHue IIaMeHU B XKENTHIN LBET
« Oo0napyxenne K*: oxpamusanue ramMedu B (PHOIETOBBIN LBET
Kartuons! Il rpynnsr: Ba?t + SO0;~ — BaS0, | (Genbrit ocanok)
Anmonnr: Cl™ + Ag* — AgCl | (Genblii TBOPOKHUCTHIN 0CAIO0K)
S04~ + Ba?* - BaS0, | (6enblii ocanox)
AHaJIU3 peajibHbIX 00bEeKTOB
[Tpumepsl 00BEKTOB JIJIs1 aHAIN3A:
o IlouBa
« Bona
PacturenbHbie 00pasibl
MunepanbHbie y1oOpeHHs
Meronuka aHaimsa:
1. Ot60p npo6
2. IloaroroBka mpo0 K aHATU3Y
3. ITlpoBeneHne Ka4eCTBEHHBIX PEaKIUN
4. WHreprperanus pe3yJbTaToB
OdopmiieHue pe3yibTaToB
Pe3ynbrarsl 0hOpMIISIIOTCS B BUJE TAOIHIIBL:

Hccaenyembii Oonapy:xeHHbIE IMpuznaku YpaBHeHust
00beKT HOHBI peakuuu peakumui
BriBon

B xome paboTbl OBITM OCBOEHBI METOJIbI KauyeCTBEHHOTO aHAIN3a, COCTABIICHBI
yYpaBHEHHUS peakiuii OOHApPYXEHUS HWOHOB, MPOAHATM3UPOBAHBI peabHBIC
00BEKTHI OKPYXKAIOIIECH CPEeIbI.

JlaGopartopHas padora: OOHapyXeHHE HEOPraHWYECKHX BEIECTB
(katuoHoB [-VI rpynm wWiM aHUMOHOB) C HCHOJIb30BAHUEM KAaYECTBEHHBIX
AHAJIMTUYECKUX PEAKIIUN
Pemenue:

JlaGoparopHas padora: O0Hapy:KeHHe HEOPTAHNYECKUX BelleCTB

eab padoTsbl

O3HakoMJIEHHE C KAYECTBEHHBIMU aHATMTUYECKUMU PeaKIUIMU Ha KaTHOHBI -V
QHAJTMTUYECKUX TPYNI U aHHOHBI, NPUOOPETEHHWE HABBIKOB MPOBEACHUS
KauE€CTBEHHOT'O aHaJIn3a BEUIECTB.

OOopynoBaHne U peakTUBBI

[IpoOupku

[Tatus my1st mpoOoupox

[unieTkn

CTexnsiHHbIE TATIOUKU




PeakTuBbl: uccnegyembie pactBopbl, pactBopsl pearentoB (HCI, NaOH,
NH4OH, H2SO4, BaClz, AgNOs, Ka[Fe(CN)s], Ks[Fe(CN)s] u ap.)

Teopernueckasi 4acTb
AHAJIMTHYECKHE TPYNNbl KATHOHOB:

[ rpymma: K*, Na*, NH4*

Il rpynma: Ag*, Hg.**, Pb*
III rpynma: Ba**, Ca**, Sr**
IV rpynna: APY, Cr**, Zn**
V rpynna: Fe*, Fe**, Mn**
Vlrpynna: Cu*, Cd**, Co**

OcHOBHBIE KaueCTBEHHbIE PE€aKIum:

Ha xaruon cepedpa: Agt + CI- — AgCl| (6enbIit TBOPOKUCTHIN 0CAIOK)
Ha cynbdar-uon: SO+* + Ba** — BaSOa| (Oenbiii ocanok)

Ha kap6onar-uon: COs*” + 2H* — CO.1 + H.0

Ha ocdar-uon: PO+* +3Ag" — AgsPOs4|

Xox padoTsl

1. HoaroroBka padGoyero mecra. PaccraButh NPOOMPKM B IUTaTHB,
MIOJITOTOBUTH HEOOXOAMMBIEC PEAKTHBEI.

2. IlpoBenenue peakumii. B kaxayro mpoOUpPKYy NOMECTUTh 2—3 Karuld
UCCIIElyeMOr0 pacTBOpa MW J100aBUTh MO KaljisiM COOTBETCTBYIOIIUN
PEaKTUB.

3. HabOmionenne. DOukcupoBaTh BCE W3MEHEHUS: ILIBET OCAJKa, BBIIEICHUE
ra3a, I3MEHEHHE LIBETa pacTBOPA.

4. 3anuch pe3yJabTaToB. 3aM0JHUTH TA0JIUIly HAOIIOICHUN.

[Tpumep TabnuIbl HAOTIOACHHI:

Hccaenyempiia Jlo0aByieHHBI Haoaroanenust BeiBOI

pacTBop peaKkTuB

Texnuka 0e30MaCHOCTH

PaboTtarh B 3aIIUTHBIX OYKaX U MepUaTKax

N3berath KOHTaKTa peakKTUBOB C KOXKEH

He npuanmats numty B 1aboparopuu

Cobumronath mpaBuiia padOTHI ¢ KUCIOTAMU U MIEJTI0YaMH

KoHTposibHBIE BONPOCHI

1.
2.

3.
4.

UTto Takoe aHaNUTUYECKAs TPyMIa KaTHOHOB?

Kakne ocHOBHBIEC KaUECTBEHHBIC PEAKIIUU HCIIOIB3YIOTCS I OOHAPYKEHUS
KaTHOHOB?

Kak orinunTh 0cagku pa3HbIX KATUOHOB MO UX CBOMCTBaM?

Kakne Mepbl mpemocTOpoKHOCTH HEOOXOAUMO COOJII0aTh MPHU paboTe ¢
peakTUBaMu?

Odopmiienue pe3yibTaToB
CocTaBUTh OTUET, BKITIOYAKOIINI:

[ens paboThI
[lepedeHpb HCMOIB30BAHHBIX PEAKTHBOB
PesynbTaThl HaOMIOACHMI




« BrIBogBI MO pabore

Tema 7.2. OOHapyxkeHHe OPraHHYeCKHX BeleCTB OTHEJbHBIX KJIACCOB €
HCNOJIL30BAHHEM KAYeCTBEHHBIX peakuuii
dopma TeKylIero KOHTPOJIA — TECTUPOBAHUE, JabopaTopHas padoTa
Kon kontrponupyemon komnerenuuu — OK 01, OK 02
TecroBoe 3a1anue:
VY cTaHOBHUTE COOTBETCTBUE MEK]Y JABYMS BEIIECTBAMU U PEAKTHUBOM, C HOMOIIbIO

KOTOPOT'O MOXXHO PAa3JIMYUTb 9THU BCIICCTBA.

1.
BEIHIECTBA PEAKTHUB
A) Ca;(P0O,), u CaCl, 1. Cl,
b) Ba;(NO3), u MgS0, 2.H,0
B) AgNO; 1 NaNO; 3. KON(p_p)
I") FeO u ZnO 4. HNO,
5. Br,
2.
BEHIECTBA PEAKTHUB
A) CaCl, u NaCl 1. makmyc
B) NaClu Ba(NO3), 2. Agl
B) Na,S0O, u SrCl, 3. HNO4
I") KOH u LiCl 4. Na,CO;
5. KCI
3.
BEIHIECTBA PEAKTHUB
A) a1nleToH Y nponaHaJb 1. Cu(OH),
b) riunepuH u 6ytanon — 1 2. H,0
B) MeTU/1aMUH ¥ TPUMETUJIAMUH 3. HNO,
I') Toryos1 ¥ IMKJI0TEKCEH 4. NH,
5. Br,
4,
BEHIECTBA PEAKTUB
A) rIMIMH U GeHo 1. Cu(OH),
b) aTeH u 3TUH 2. AgNO; (NH3)
B) sTeH u sTaH 3. Br,
I') 6yTanos — 2 u 6yTanauos — 1,2 4. NaOH
5. Agl




BEIHIECTBA PEAKTUB
A) MgS0, u BaSO, 1. AgNO4
b) Ba(NO3), u Mg(NO3), 2. H,0
B) NaNO, u LiNO4 3. HC]
I') Kl u KCl 4. KON
5. H3PO,
6.
BEHIECTBA PEAKTHUB
A) NaOH u LiON 1. HCI
b) CaCl, u CaF, 2. H,0
B) K,S u K;PO, 3. LiNO,
I") BaCO3;u BaSO, 4. Na3; PO,
5.Sr(NO3),
7.
BEIHIECTBA PEAKTUB
A) ponvH ¥ 6yTUH — 2 1. Cu(OH),
b) aTaH u aTuEeH 2. NaCl
B) saTaHOJ ¥ M epyuH 3. Brs
I') deHON M MUKPUHOBAsA KUCJIOTA 4. Ag;0 (NH3)
5. Ca(OH),
8.
BEIHIECTBA PEAKTUB
A) BaCl, u KCI 1. NaOH
b) AlCl; u MgCl, 2. Kl
B) K,SO u Ba(NO;), 3. BaSO,
') NaOH u NaCl 4. Na,CO4
5. peHONIPpTANIEMH
9.
BEIHIECTBA PEAKTHUB
A) 6eH30J1 ¥ ITUKJIOTEKCEH 1. KOH
b) 6yTaHoJ1 ¥ rJIMLIEPUH 2. Br,
B) 6yTHiaMUH U TPUOYTHJIAMUH 3. Cu(OH),
I CTE€apUHOBAas KHUCJI0Ta 4. HNO,
JIMHOJICHOBAsI KUCJIOTA
5. FeCl,
10,
BEHIECTBA PEAKTHUB
A) Cu(NO3), u NaOH 1. BbIJENEeHHE OECIBETHOrO rasa




b) Cu(NO3), 1 Na,S 2. 00pa3oBaHKEe YEPHOro OcaaKa

B) Cu(OH), u HNO4 3. 00pa30BaHME CHHETO 0CaJIKa

I') AI(OH); u KON 4. paCTBOpPEHHE 0CaJIKa

5. oOpa3zoBaHue Oeoro ocaaka

ITAJI0H OTBETOB:

1 2 3 4 5 6 7 8 9 10

2333 | 4441 | 1135 | 3231 | 2451 | 4231 | 4312 | 4145 | 2342 | 3244

JlabopaTopHasi padora: OOHapyKeHHE OPraHMYECKUX COCIMHEHHM OTIEIhHBIX
KJIACCOB.

MoskeT BKJIIOYATh ONBITHI, HAMPABICHHBIC HA BBISBICHHE OEIKOB, YIJICBOJOB,
KUPOB WMJIM KUCIOT. Huke mnpuBeneHbl MNpUMEphl TakuX paboOT sl pa3HbIX
KJIACCOB.

beaku

Heanb: nokazars HaTU4YUE OEITKOB B OMOJIOTMYECKUX 00bEKTaX.

Oo6opynoBanme: mMTaTUB C MOPOOUpPKaMHU, BOJsHAs OaHs, KPUCTALIU3ATOP CO
JbJIOM, MEPHBIN cTakaH 00BEMOM 50 MII.

PeakTuBBI: KypuHOE SI10, KOHLIEHTPUPOBAHHAs a30THAasl KHCIOTa, PacTBOP
aMMHMaKa, TUIPOKCHUJ HATPUS, PACTBOP METHOIO KYIIOpOca, BOJA.

Xox pa0doThI:

1. [lpuroroBuThH pacTBOp OeEIKa.

2. buyperoBasi peakuus:

o B npobupky HamuTh 2—-3 M3 pacTBopa Oeika U 2—3 MJ pacTBopa
TUAPOKCUAA HATpus, 3areM |—2 M pacTBopa MEIHOrO Kylnopoca.
[TosiBnsieTcst (proneToBoe OKpalllvBaHUE.

3. KcanronporenHnoBasi peakiusi:

o B mpobupky HamuTh 2—3 Mi1 pacTBopa Oenka u 100aBUTh HECKOJIBKO
Kanenb a30THOM KucnoTel. Harpers comepxumoe NpoOOUpPKH, TpH
aToM oOpasyercst *KENThIK ocafgok. OxyaxaaTh CMeCh U JT0OABIATH
pacTBOp aMMHMaKa J10 Mepexoa KENTOU OKPACKU B OPaHKEBYIO.

BeiBox: nosiBieHre  (UOJIETOBOTO  OKpallMBaHUS MPOUCXOAMT 32  CUET
0o0pa30BaHUs KOMIUIEKCA MEIW C TMENTUIHOW CBSI3bI0 B MOJIEKyJe Oenka, 4To
TOBOPUT O €ro MPUCYTCTBUHU.

YriaeBoasl

Henb: 0OHAPYKUTH KUPBI B CEMEHAX PACTEHUM.

MeTonuka uccjae10BaAHUA:

1. Ucronous cemeHa B pappopoBoii CTYIIKE.

2. IlomectuTs B mpoOMpPKY, 100aBUTH 1—2 MJI OPraHUYECKOTO PACTBOPHUTEIS
(OEH3MH WM yaWT-CIIUPUT), 3aKpbITh TMPOOKOW UM HECKOJIbKO pa3s
BCTPSXHYTb.

3. Uepes 10—-15 mMuHYT, TIOCTIE OTCTaMBAHUS, TOMECTUTH KAILUTIO ITOJY4EHHOTO
IKCTpPaKTa C MOMOIILI0 MHUMETKH Ha (UIBTPOBaIbHYIO Oymary. Pesymbrar
OLICHUTb MOCJIE BHICHIXAHMUSI.




BeiBox: mocne ucnapeHus pacTBOpUTENs Ha (UIBTPOBAIbHONW Oymare octaércs
XKUPHOE TSATHO. DTOT OMNBIT OCHOBAH Ha XOPOIIEH pPacTBOPUMOCTH >KUPOB B
HETOJISIPHBIX OPraHUYECKUX PaCTBOPUTEIISX.

Py0esxkHbiii KOHTPOJIb 110 Pa3aesn mo 7. KayecTBeHHbIE peakuu 00HAPYKEHUA
HEOPraHMYeCKUX M OPraHMYeCKUX BellecTB
®opma py0eKHOro0 KOHTPOJISI — TECTUPOBAHUE
Kon xkonTposupyemoii komnerenuuu — OK 01, OK 02
TecroBoe 3a1anue:
1. BoiOepuTe aABa BellecTBa, B PACTBOpPE KOTOPbIX YHUCJI0 KATHOHOB B JIBA
pa3a 00JibllIe YMCJIa AHMOHOB.
1) pocdar kamus
2) autpat meau(Il)
3) cynbdar xeneza(ll)
+ 4) kapOoHaT Kanus
+ 5) cynbdut HaTpUs
2. Boi0epure 1Ba BelleCTBA, KOTOPbIE He ABJIAIOTCS 3JIEKTPOJUTAMM.
1) moBapenHas coib
+ 2) yraeKkucIbii ra3
3) ruapokcuy 6apus
+ 4) nmapadun
5) XJI0pOBOIOPOA
3. Ilpu monaHoi auccoumanuu 1 MoJdb KAaKHX JABYX U3 MNpPeACTABJIEHHBIX
BellecTB 00pa3yercsi OHHAKOBOE YMCJI0 MOJIb KATHOHOB U AHHOHOB?
1) H2SO4
2) (NH4)2S
3) BaCl.
+4) CuSOq4
+5) NaNO:;
4. BoiOepure ABe CHCTEMbI, KOTOPbIe MPOBOAAT 3JIEKTPUYECKHUI TOK.
1) pacTBOp TJIFOKO3bI
+ 2) pacraB XJopuaa Kaablus
3) pacTBOp 3THJIOBOI'O CIUPTA
4) paciuiaB poMOMYECKOM cephl
+ 5) pacTBOp YKCYCHOW KUCIOTBI
5. llpu monHou auccouranum 1 MOJAb KakMX JABYX M3 MNpPeACTABJIEHHBIX
BelecTB o0pasyercsi HAauOo/IbIIee YNCJI0 AHHOHOB?
+ 1) HUTpaT aNrOMUHUA
2) cynb(atr aMMOHUS
3) xJopu IMHKA
4) pochar kanus
+ 5) cynbdart xemneza(1Il)
6. U3 npeasio:keHHOr 0 nepevyHsi BbiOepuTe 1BA BelleCTBA, KOTOPbIE SIBJISIOTCS
3JIEKTPOJIUTAMMU.

1) C6H1206



+2) H2S04

3) Si02

4) Al203

+5) CuSO4

7. U3 mnpensioxKeHHOr0 mepeyHsi BbiI0OepuTe [Ba BelleCTBA, NPU IOJHOH
AMCCOIHAIAN KOTOPBIX o0pa3yercsi 1 MOJIb KATHOHOB U 1 MOJIb AHHOHOB.

1) CU.(NO3)2

2) NasPO:s

+ 3) NHaNO:s

4) Ba(OH)z

+5) FeSO.

8. BhiOepure nBa BemecTBa, NpM MOJHOH Aucconuanuu 1 MoOIb KOTOPBIX
oOpasyercsi 2 MOJIb aHUOHOB M 1 MOJIb KATMOHOB.

+ 1) Hutpar 6apus

2) cepHasl KMCIIOTa

3) cynbdaT aMMOHHUS

+ 4) xynopua MarHus

5) dbocdopnuas kuciora

9. BouiOepure aBa BellecTBa, NMPH MOJHON aucconuanmuu 1 MoJab KOTOPBIX
o0pa3syercsi 3 MOJIb HOHOB.

1) HUTpaT aMOMUHUS

2) pocdar kanus

+ 3) xkapOoHaT HaTpUs

4) cynndar xenesa (I11)

+ 5) 6pomu Maraus

10. Boi0epuTe 1Ba BenecTBa, MPH MOJHON JUCCONMALUN KOTOPBIX 00pa3yercs
OJMHAKOBOE YHCJI0 KATHOHOB M AHMOHOB.

1) xnopun Gapus

+ 2) TUAPOKCU JIUTUS

3) cepHas Kucnota

+ 4) noaua Kamus

5) cynbdat HaTpus

11. BoiOepuTe n1Ba BeliecTBAa, MPHU MOJHON TUCCONMALIUMA KOTOPBIX 00pa3yercst
3 MOJIb HOHOB.

1) xnopun nutus

+ 2) ruapokcup 6apust

3) HUTpAT ATFOMUHUS

4) HUTpaT Kaus

+ 5) cynbdua HaTpHSA

12. BbiOepuTe aBa BelIeCTBa, KOTOPble B PAacTBOpe IUCCONMUPYIOT €
o0pa3oBaHHeM KATHOHOB METAJLJIA U AHUOHOB KHCJIOTHOI0 OCTATKA.

1) xnopug aMMOHMS

+ 2) pocdar kamus

3) docdopHas kucmora

4) TUIPOKCUJT IUTUS



+ 5) HUTpAT LIMHKA

13. BobiOepuTe aBa BelIeCTBA, NMPH NMOJHOM JTHUCCOUMALUM KOTOPBIX YHCJIO0
KATHOHOB B /IBa pa3a 0ojiblle YMCJIa AHNOHOB.

+ 1) xapOoHaT Kanus

2) rugpokcua oapus

+ 3) cynbdar Harpus

4) cynbdar maraus

S5) XJ0pua Kaublus

14. Boi0epuTe 1Ba BellecTBa, MPH MOJHOH JUCCONUANAN KOTOPBIX o0pa3yercst
OJIMHAKOBOE YUCJI0 MOJIell KATHOHOB U AHNOHOB.

1) HuTpaT Maraus

+ 2) cynbdar menu (1)

3) cynbdua Kanus

+ 4) ruapoKcuI Kanus

5) 6pomun 6apust

15. Ykaxkurte, kKakue HOHbI U B KaKOM KOJHYecTBe 00pa3yloTcs B pacTBope
NPHU NOJHOM qucconmuanum 1 Mosb cyjab(pura Kaaus.

1) 1 mons K+

+ 2) 2 monbs K+

3) 2 monb SO42-

4) 1 monp42-

+5) 1 monb SO42-

Pa3nes 8. Xumusi B ObITY H IPOU3BOJACTBEHHOM AeSITEIbHOCTH Y€JI0BEKA

Tema 8.1. Xumus B ObITY M IPOM3BOACTBEHHOM 1€ATEJIbHOCTH Y€J10BEKA

dopMa TeKylIero KOHTPOJs — TECTUPOBAaHME, MpPaKTUUYECKas paboTa, pelieHue

3a/1a4-KEUCOB

Kon kontponupyemon komnerenuuu: OK 01, OK 02, OK 04, OK 07
TecToBOE 3a1aHUeE

1. /Iis1 mosty4eHUusi aMMHAKA B IPOMBIILICEHHOCTH MUCIIOJb3YIOT

1) xjopua aMMOHMS

2) HUTpAT aMMOHUS

+ 3) atmocdepHBIit a30T

4) a30THYIO KHCIIOTY

2. CpIpbéM 1151 NPOMBIILJIEHHOT 0 TPOU3BOACTBA CEPHOIl KUCJIOTHI SBJISAETCH

1) cynsdun yriepona

+ 2) nupuT

3) okcuna cepsl (VI)

4) cepHHUCTast KUCIIOTA

3. Kataau3arop ucnojb3yercsi Npu

1) nornomenun okcunaa cepsl (VI)

2) o0kHre mUpUTa

3) meperonke HepTH

+ 4) cuHTe3¢ aMMHaKa



4. IlpuHuMnD UOUPKYJASUHUM  HeNpopearupoBaBlIeil CMeCH  BeLIECTB
NpUMeHsieTCs B

+ 1) cuHTE3€ METaHOJa U CUHTE3€ aMMHaKa

2) cUHTE3€¢ aMMHUaKa U 00KUTE MUPUTA

3) 00kure MUpHUTA U OKKCICHUH okcua cepsl (IV)

4) okucnenuu okcunaa cepol (IV) u neperonke Hedtr

5. IloBbllIeHNe NaBJIeHUS /51 YBeJIUYEHUsS] BbIX0AA NMPOAYKTA HCHOJIb3yeTCsA
HA NMPOU3BOJACTBE NP

1) oOxwure nmuputa

2) neperouke HepTU

+ 3) cuHTE3e MeTaHoIa

4) okucnenuu okcuaa cepsl (IV)

6. [l cMelieHusi paBHOBeCHsI B CTOPOHY 00pa30BaHMs aMMHMAaKa B Mpolecce
CHHTE3a AMMHAKA HY’KHO

1) noBBICUTH TEMIIEPATYPY U MOBBICUTH JIaBJICHUE

+ 2) NOBBICUTD JIaBJICHUE U TTIOHU3UThH TEMIIEPATYPY

3) MOHU3UTH TEMIIEPATYPY U MMOHU3UTH JABJICHUE

4) NOHU3UTH JIABJICHUE U TTOBBICUTH TEMIIEPATYPY

7. KOHTAKTHBIM anmapart UCIoJIb3yeTcs

1) Ha mepBoii cTaiuy MPOU3BOJICTBA CEPHOM KHCIIOTHI

+ 2) Ha BTOpOW CTaAuy MPOU3BOACTBA CEPHOM KUCIOTHI

3) Ha TpeTbel cTauu MTPOU3BOACTBA CEPHOM KUCIIOTHI

4) B IpOM3BOACTBE aMMHAKa

8. Jlyis npOMBIIITIEHHOT 0 MOJIyYeHUSI METAHOJIA U3 CHHTE3-Ta3a He ABJISIeTCs
XapaKTePHbIM

1) nupkyasus

2) TeroooMeH

3) ucnosp30BaHUE CEIEKTUBHBIX KaTalnu3aTOpOB

+ 4) ucronp30BaHNE HU3KUX JABIICHUI

9. Ilpoaykramu oGxkura nupura FeS: aBasiorca

1) FeO u SO-

2) FeO u SOs

+ 3) Fe2Os u SO2

4) Fe20s u SOs

10. B npoMBIIILJIEHHOCTH MOBBINIEHHE BLIX01a aMMHUAKa 00ecriequBaeTcst

1) nelicTBHEM BBICOKUX TEMIEPATYP

2) OpOBEICHUEM TIPOLIECcCa MPYU HU3KUX JIaBICHUSAX

+ 3) HUCNOJIB30BAaHUEM KaTallM3aTopa

4) NUPKyJIALMENd a30THO-BOJIOPOJHON CMECH

11. 3akJlYUTEJBbHYI0  CTAAUMK0  MNPOM3BOACTBA  CEPHOM  KHCJIOTHI
OCYLLECTBJISIIOT B

1) KOHTaKTHOM anmnapare

2) cymuabHOM OarrHe

+ 3) MOrJI0TUTENILHOM OaIlrHe

4) sanexTpoPribTpe



12. B npom3BoaCTBe CEepHOM KHMCJOTHI HAa CcTaguud OKucjenus SO2 s
yBeJIMUEeHHS BbIX01a MPOAYKTA

+ 1) NOBBIIAIOT KOHLIEHTPALIMIO KUCIOPOIa

2) yBEJIMYUBAIOT TEMIIEPATYPY

3) NOHMKAIOT JIaBJIICHUE

4) BBOIAT KaTalIM3aTop

13. TexHONOrHYeCKMH NPUHLOUI KUISLIEr0 CJOsD> MNPHMEHSIETCs B
NMPOU3BOJACTBE

1) ammuaka

2) MeTaHona

+ 3) cepHOM KUCIIOTHI

4) aroMUHUS

14. IIpu npou3BOACTBE AMMHUAKA B Ka4eCTBE ChIPbs UCMOJIb3YeTCS

1) «cuHTeE3-Ta3»

2) MeTaH U BO31yX

3) metaH u okcuy yriepoza (1)

+ 4) a30T ¥ BOAOPO.

15. BepHbl J1U cjieylonIue CyK/IeHus1 0 MPOU3BOACTBE aMMHaKa?

A. B IpOMBIIUIEHHOCTH aMMHaK IMOJIy4al0T B3aUMOJICHCTBUEM XJIOpUJIa aMMOHUS
Y OKCHJIA KaJbIUs

b. CuHre3 amMmuaka B NPOMBIIIJIEHHOCTH OCYIIECTBIETCS IOJ BBICOKHM
JABJICHUEM

1) BepHO TONBKO A

+ 2) BepHO TOJIbKO b

3) BepHBI 00a CYKICHHS

4) oba cyX/IeHHs] HEBEPHBI

16. Oneym — 310 pacTtBop

1) okcupa cepsl (IV) B Boge

+ 2) okcupa cepsl (VI) B cepHOil KUCIIOTE

3) okcuaa cepsl (IV) B cepHucToil Kucnore

4) okcuna cepsl (V) B Boge

IIpakTuyeckass pabora: Dkoioruyeckas O€30MaCHOCTh TMOCIEACTBHIM
OBITOBO M  IPOU3BOACTBEHHOM JESITEIBHOCTH  YEJIOBEKa, CBsI3aHHAas C
nepepabOTKOM BEIIecTB; TOWCK M aHaIW3 XUMHYECKOM uHdopManuu u3
pa3IMYHbBIX HMCTOYHUKOB (HaydyHas M Y4eOHO-HaydHas JIMTepaTypa, CpeicTBa
MaccoBoil uHpopmanuu, cetb MIHTepHET U Apyrue).

Pemenne mpodeccOoHaNbHO-OPUEHTUPOBAHHBIX  KEWCOB Ha  aHAIU3
uHpOpMAIMM O MPOU3BOJCTBEHHOW JEATENBHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboOTKOW W TOJIYYEHHEM BEIIECTB, a TakkKe C  SKOJIOTMYECKOU
0€30I1aCHOCTHIO.

Pemenue:



MokeT BKIIOYATh TEOPETHUYECKYI0 M MPAKTUYECKYI0 YacTH, a Takke paboTy C
autepaTypoil. Llenb paboTbl — H3y4UTh MOCHEACTBUS NepepabOTKHU BEIIECTB IS
HKOJIOTMYECKON 0€30MacHOCTH U pa3padoTaTh MEPHI [0 UX MUHUMU3ALUH.
Teopernueckasi 4acTb

B TeopeTnueckoil 4acTh MOXKHO pacCMOTPETh, HAITPUMED:

IMocaencTBusi mepepadoTKH BelIeCTB AJsl IKOJIOTMH — 3arps3HCHHC
OKpYJKalolel cpelibl, JOJTOCPOYHbIe M3MEHEHHMs B dKocucTeMax. Ocoboe
BHUMaHUE MOXKHO YJICIHTh TOKCHYHBIM BBIOpOCAM W HMX BIMSHHUIO Ha
3JI0pOBbE UEJIOBEKa U OMopazHooOpasue.

MeTtoabl OHEHKH BO3JEHCTBHSI HA OKPY:KAWIIyl0 cpealy —
KOJIMYSCTBEHHBIC M KA4YeCTBEHHBIC IMOAXOAbl K HM3YYCHHIO IOCJICICTBHUN
nepepadoOTKHU BEIIECTB.

TexHOJ0ruM ¥ MOAXOABI JAJIs1 CHHKEHHSI Ta30BO3AYIIHBIX BHIOPOCOB TIPH
nepepaboTKe BEIIECTB, BKIIIOYAs MEXaHW3Mbl OYHCTKH W 3()HEKTHBHOTO
YIIPaBJICHHS OTXOIAMH.

Yruau3anu TBEPABIX OTXOM0B — JyYIIME MPAKTUKH YTUIU3AIUU B
KOHTEKCTE TIepepabOoTKH MaTepUAIOB M MX BO3JICHCTBHE Ha YKOJIOTHUCCKYIO
0€e30MacHOCTb.

IIpoOieMbl BTOPHMYHBIX OTXOA0B — WX BO3ACHCTBHE HA NPUPOAY U
npejiaraeMble MyTH PEIICHUs 3TON MPOOJIEMBI.
PexkoMeHnanum 1m0 MHHUMHM3AOUM ymepda —  [PAKTUYECKHUE

PEKOMEHAIUU ISl Pa3IMYHBIX CEKTOPOB SKOHOMHUKH IO MHHUMHU3AIMH
yiep0a oT nepepadoTKU MaTepUalioB Yepe3 BHEJIPEHNUE HOBBIX TEXHOJIOTUM
Y TIOJIXOJIOB K YIPABIICHUIO OTXO/IaMHU.

IIpakTHyeckas 4acrTb
B mpakTuueckoil 4yacTu MOXHO BBITIOJIHUTH, HAIPUMED:

AHaau3 WHPOPMALMU O IPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKa,
CBA3aHHOW C TepepabOTKOW W TIOJyYEHHMEM BEUIECTB, a TakKkKe ¢
AKOJIOTMYECKOM 0e30MacHOCThI0. MOXKHO HCIONb30BaTh KEWUCHl C yYETOM
Oynymien mpodeccuoHaTbHON AeSITEILHOCTH.

Pacyér TBEPABIX OBITOBBIX OTXOA0B — OCBOUTb METOJIMKY pacuéra
OTXOJOB OT JKU3HEIEATEIBHOCTH YEJIOBEKA M HU3Y4YUTb METOABl HUX
yruim3anud. Hampumep, MOXHO paccMOTpeTh, KAaKuM€ BHIbl OTXOAOB
OTHOCAT K OBITOBBIM, Ha Kakue (pakUuu JAEISATCS OTXOHbI, KAaKOBbI
HamOoJIee pacpoCcTpaHEHHBIE CITOCOOBI UX 00PAOOTKH.

Pacuér konuvecTBa TBEPABIX NMPOU3BOACTBEHHBIX OTXO0A0B — H3YYUTh
TEXHOJIOTMYECKHUE TIPOLECCHI, TPOU3BOAAIINE TBEPIABIE OTXOABI, IOACUUTATH
KOJIMYECTBO OTXOAOB W pacHpelesuTh KX [0 BUJAM M HaNpaBJICHUAM
JAIBHEUILIEr0 UCIIOIb30BaHUS.

AHaIM3 XUMHYeCKOil MHpopManmuM U3 pa3IMYHBIX HCTOYHUKOB —
HAy4YHOU M y4yeOHO-HAay4YHOU JINTEpaTyphl, CPEICTB MACCOBOM MH(MOpMAIINH,
cetd MHTEpHET M 1pyrux. MoKHO OLEHUTh JOCTOBEPHOCTb, JJETUTUMHOCTb
uHpopManuy, €€ COOTBETCTBHE MPaBOBbIM M MOPAIbHO-3THUYECKUM
HOpMaM.



o IlpeacraBiieHue pe3yJabTaTOB —  HampUMEp, BBICTYIUIEHHE C
Mpe3eHTalel, B KOTOPOM MOXHO TMPEJACTABUTh pPE3yibTaThl aHaINM3a
uHdOopMaIK ¥ ChOPMYIUPOBATH BHIBOJIBI.

ITouck m aHaIM3 XUMHYECKON HHPOPMANUMM MOTYT OCYIIECTBIATHCS U3
pa3IUYHBIX MCTOYHHKOB: HAy4YHOH W Y4eOHO-HAy4YHOW JIUTEpaTyphl, CPEICTB
maccoBoil uHpopMauuu, cetu HWHTepHer u Apyrux. Takke s IOMCKa
XUMUYECKOW MH(OpPMAIIMU MOKHO HCIIOIb30BaTh 0a3bl IAHHBIX.

HayuHnas u yueOHO-HAy4YHas JuTeparypa

Hekotopble HICTOUHMKHM XUMHUYECKON MHPOPMAIIMH B JTUTEPATYPE:

o IlepBuuHBIE HMCTOYHMKM — CTaThM B HAy4YHBIX >XypHaJlaX, MAaTCHTHI
(aBTOpCKHME CBHUIETEIILCTBA).
o BropuyHBIE HMCTOYHHUKHM — CIPABOYHbIC H3JaHUS, O0030pbI, >KypHaJbl

o030pHOr0 xapakrtepa. Kuuru B oOmactu xumuu (MoHOTrpaduu, ydeOHBIC
PYKOBOJICTBA) COfAepX aT B mepepaboTaHHOM Buje WHGPOPMAIIUIO, KOTOpas
NEepPBOHAYAJILHO MOSBISAIACH B HAYYHBIX CTaThsX, MAaTEHTaX U aBTOPCKHUX
CBUICTEIbCTBAX.

o PedepaTuBHBIE KYPHAJIBI — B HUX MEPBOMCTOYHUKH MPEIACTABICHBI
KpaTKuMu  pedeparaMu W OMOJIMOTpapUUSCKHMMHU  CChUIKAMH, OHH
YIOPSIOUYEHBI U KJIACCU(UITUPOBAHBI.

Jl1st morcka uH(pOpMaIlid MOXKHO UCTIOIb30BaTh:

o bubGanorpaduueckne KaTajsorm — MOMOrarOT HalTH COOTBETCTBYIOUIYIO
KHHTY.

o IIpeamernbie yka3zareau pedepaTuBHbBIX KYPHAJIOB — IIOMOTAIOT HAUTH
pedepaTsl 1 OpUTHHATIbHBIE PA0OTHI, MOCBALUIEHHBIE JAHHOMY BOIIPOCY.

o JHUMKJIONEIUH U CTIPABOYHbIE U3aAHUSI TI0O XUMUU — B HUX COJEPKATCS
CBEICHHUA O CTPOCHMM M CBOMCTBAaxX BEIECTB, METOJAAX pa3AeieHUs U
OTpe/IeJICHHS BEIIECTB.

Cpencrea MaccoBoM HH(pOpMaALUHU

Bonpocsl XxuMuM MOTYT OCBEWIaThCSl B Tra3eTax M >KypHajaX XHUMHYECKOM
npobnematuku. OgHaKo BaXKHO aHaIM3upoBaTh coodmenuss CMU, Tak kak 4acTo B
HUX Ja€rcsd HEeMojJHas WIM HenocToBepHass uH@opmaius. Hampumep, B
COOOLIEHUSIX MOTYT OBITh OMIMOKH, CBSI3aHHBIE C €CTECTBEHHOHAYYHOU
HErpaMOTHOCTBIO aBTOPOB. B 3TOM ciiydae pekOMEHAyeTCs MPOAHAIM3UPOBATH
CBE/ICHUA, J10OMBAsCh apryMEHTHPOBAHHBIX OTBETOB, KACAIOIIUXCS H3y4aeMoro
SIBJICHUS M TOCTOBEPHOCTH HH(POPMAITMOHHOTO COOOIIICHHSI.

Cerp UHTEpHET

JInst moncka XxuMu4yeckor nHpopmaiu B cety MIHTepHET MOXKHO MCIOJIb30BATh:

o IlouckoBbie cepBucbl — Hanpumep, Chemicalize, KOTOpbIil MO3BOJISET
HAaWTH XMMHYECKYI0 HMH(GOpPMAlMI0 KakK Ha  CHEIUATU3UPOBAHHBIX
XUMHYECKHUX pecypcax, TaKk U Ha OOBIYHBIX, HECTICIIHATU3NPOBAHHBIX.

o CnpaBounukn BemecTB — Hampumep, CharChem, xoTopslii comepxut
Ha3BaHMs BEIIECTB M OMHCAHUS XUMUYECKUX (opmyn (B ToM uwucie
CTPYKTYpHBIC U CKeJeTHble Gopmynbl). [l moucka HY)KHO BBECTH YacTh
Ha3BaHUs WK popmyy.



o MetacaiiTbl — COOpPHHMKHU CCBUIOK Ha BEO-CTPAaHMIIbI, KOTOPBHIE COAEpPKAT
uHpopmanmo 1o xumud. Hanpumep, Organic Chemistry Resources
Worldwide — uH(pOpMaIMOHHBIH [IEHTP MO OPraHMYECKOW XUMUH.

[Tpu noucke mHOpPMAIIMKN BaXKHO YUUTHIBATH MHOTrooOpasue (popm oToOpaskeHUs
BEIIECTBA — B TEKCTOBBIX IOKYMEHTaxX U B 0a3aX JaHHBIX OHO U TO K€ BEIIECTBO
MOTYT 0TOOpaXKaThCsi MHOTOYUCIICHHBIMU CITIOCOOAMHU.

ba3bl 1aHHBIX

Jlnst moncka XuMHu4YecKor WH(pOpMaIuu MOKHO HCITOJIb30BaTh, HAIPUMED:

o ba3pl gannbix CAS — mnanpumep, CAS Registry, kotopas coaepxut
cBeleHUsT 000  BCEX  XUMHUYECKMX  BEIIECTBaXx, OJTHO3HAYHO
UACHTU(ULIUPOBAHHBIX PErUCTPALIMOHHOM cuctemon CAS.

o MHNudopmanuonno-nonckoByw cucremy SciFinder — B Hell pa3MeliieHbl
0a3pl maHHBIX 1O xuMuu: Oubmmorpaduueckue (CAPlus), crpykTypHO-
xumudeckue (Registry), cmpaBounsie (ChemCats) u apyrme. B 06azax
JAHHBIX BO3MOKEH TIOMCK TIO CTPYKTYPHBIM (OpMyliaM COEIUHEHUH,
MOJIEKYJISIDHBIM ~ (pOpMYyJiaM, TPUBUAIBHBIM, TOPTrOBBIM M XUMUYECKUM
HA3BaHMSIM.

e Omnnaiin-cetb 06a3 gannbix STN International — obecneuuBaer
IJI00AIbHBIA JTOCTYI K OITYOJIMKOBAaHHBIM HCCIIEIOBAaHUSIM, >KypHAJIbHOU
JIUTepaType, MaTeHTaM, CTPYKTypaM, IOCJICOBATEIbHOCTSIM, CBOWCTBAM H
npyrum nanabiM. B STN International ectb BO3MOXKHOCTH TTOMCKa BELIECTB
0 CTPYKTYpE, CBOMCTBAM, MOCJIEI0OBATEIHLHOCTA U HA3BAHUIO XUMHYECKOTO
BEIIECTBA.

[Ipu pabote ¢ 6azaMu JaHHBIX BAYKHO YUYHUTHIBATH, YTO TPAHUIIBI MEXKIY Pa3HBIMU
TUTIaMU 0a3 JAHHBIX YCIIOBHBI — 0a3a MOXKET COIePKaTh OJTHOBPEMEHHO CBEIACHUS
0 MOJICKYJIIPHON M KPUCTAJUTHIECKON CTPYKTYpax, CIEKTPhI, YNCICHHBIC 3HAUCHHUSI
(UBUKO-XUMUYECKUX BEJIMYHNH, TEKCTOBBIE OMMMCAHUSI XUMHUECKIX CBOMCTB.

Pewenue npogeccuonanvrno-opuenmuposanuvix Kecoe Ha aAHAIU3 UHDOPMAYULU O
NPOU3BOOCMBEHHOU O0esAMeNIbHOCMU 4eN08eKd, C8A3AHHOU C nepepadomkou u
NOJIyUeHUeM 8eujecms, a maKdHce ¢ IKOJI02UUecKol Oe30nacHoCmyio.

Pemienne mnpo¢eccHOHATBLHO-OPUEHTHPOBAHHBIX KEHCOB, CBA3AaHHBIX C
nepepadoTKoOl M MOJYYeHHMEM BelleCTB, a TaKKe ¢ IKOJIOrHYeCKOu
0e30aCHOCTBIO, PTO YacTh OOYYEHHs MO JUCUUIUIMHE «XHUMHs». Takue Keucul
MOryT OBITh HampaBlieHbl Ha aHAIW3 HH(POpPMALKMKU O MPOU3BOJICTBEHHOM
NESITeIbHOCTU YeJlOBEKa B ATOW cdepe, BbIABICHHE MNPOOJEM U IPEAJIOKEHHUE
PEKOMEHJAIUH 110 YJIYYIIEHHUIO KOJIOIMYECKON 0€30M1aCHOCTH.
Kelicbl MOTYT OBITh CBSI3aHBI C Pa3HBIMU ACHEKTaMHU:
o IlpombinuieHHBbIE CHOCOOBI MOJMYYEeHMS XMMHYECKHX BellecTB (Ha
npUMepe MPOU3BOICTBA AMMHUAKA, CEPHOU KUCIIOTHI).
o JKoJIOTMYeCKMEe PHCKH B IIpollecce TMepepadOTKH OTXOJO0B, aHaJU3
METOJIOB YIIPABIICHUS 3TUMH PUCKAMH.
o CoorBercrBHE AESITeJIbHOCTH NpeanpusTui TpeOOBaHUSIM
3aKOHOJATENBCTBA M0 OXPaHE OKPYKAOIIEH CPEBI.



IKOoJI0r nIeCKuii CJICa Npou3BOACTBA U MCTOAbLI €TI0 CHUKCHHUSI.

IIpuMmepsI KeiicoB
HexoTopsie TeMbl Tpo¢eCcCHOHATbHO-OPUEHTUPOBAHHBIX KEUCOB!

AHAJIU3 NMPOU3BOACTBEHHON JeATeIbHOCTH XHUMHYECKUX NPeANpPUATHI
U UX BIMSHUSI HA OKPYXKAIOLIYI0 Cpeny. 3ajaya — BBIIBUTh COOTBETCTBUE
NESITENHbHOCTH MPEANPUITHI SKOJOTHYECKMM CTaHAapTaM MU pa3pabdoTarh
PEKOMEHJAIMY 0 YIYUIIEHHIO YKOJIOTMYECKOW 0€30M1acCHOCTH.
IKOJIOrHYecKue acneKThl HCMOJIb30BAHUSA IIACTUKOBBIX MAaTEPUAJIOB U
nepepaboTku miaactuka. Hy>kHO mpoaHamm3upoBaTh MpOIECChl MepepaboTKH
MJIacTUKa, BBIIBUTH NPOOJEMBI W pa3paboTarh PEKOMEHIALMU  TIO0
YIIYYIICHUIO KOJIOTMYECKON CUTYaIIUH.

JKOJOrMYEeCKUl ayauT ¥ €ro pojib B O00ECIEUECHUM HKOJIOTHUYECKOU
oesomacHocti  npeanpuatuil.  HeoOxoawmo  uccnenoBarb  METOJbI
MPOBEICHUSI ayJUTa, BBIABUTH €0 BIUSHUE HA YIYYIIEHUE SKOJIOTHMYECKON
CUTYalUHU.

JKOJIOrMYeCKHil cjeJ MPOM3BOACTBA U METOAbI €ro CHukeHus. HyxHo
UCCIIEA0BATh MOHSTHE 3KOJIOTMYECKOr0 ciena IIPOU3BO/ICTBA,
NpPOAHAIM3UPOBATh  METOJAbl  CHUKEHUS  HETaTUBHOIO  BO3JICUCTBUS
IIPOU3BO/ICTBA HA OKPYKAIOIIYIO CPENY.

MeTO)II/IKa PeIICHUA
HpI/I PCHICHNHN KEMCOB MOKHO MCIOJIb30BaTh CIcaAyromuce 1moaxoabl:

AHanu3 curyanuud. HyXHO BBISIBUTH NPUYMHHO-CIEICTBEHHBIE CBS3H,
3aKOHOMEPHOCTH U MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSIX.
BoiiBu:kenune rumore3nl pemieHus. HeoOxomumo HaWTH apryMeHTBHI IS
JI0KA3aTeJIbCTBA CBOMX YTBEPKICHUW, 3aaThb IapamMeTpbl U KPUTEPUHU
peLICHMUS.

AHAJIU3 MOJYYEHHBIX pe3yabTaToB. Hy)XHO KPUTHYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSX.
IIpeacraBienue pe3yabTaroB. Pe3ynbTaTbl peELICHUS KEWCOB MOXKHO
MIPEACTABUTH B BUJIE BBICTYIJICHHS C MPE3EHTALIUEN.

Tak:ke MOYKHO MCIOJIb30BaTh KEMC-METOJl — METOJ aHAJIU3a CUTYyalluu, KOTOPbIH
MO3BOJISIET UMUTUPOBATh PeAIbHOE COOBITHE M HAXOAUTh CIIOCOOBI ONTHMAIBHOTO
perIeHus: IpoOJIEMBI.

Pecypcnl

JI71s1 MOJATOTOBKY K PEIICHUIO KEMCOB MOKHO MCITOJIb30BaTh:

Hayunyio u yueOHo-HayuyHYI0 JuTepaTypy. B Heil comepkarcst cBeACHUS
O CBOICTBaX, COCTaBe, IMOJIYyYEHUH ¢ OE30MaCHOM HCIOJIB30BAHUU
BOXHEUIIIMX HEOPTraHWYECKHMX U OPraHMYECKUX BEIIECTB B OBITY W
IPAKTUYECKOMN NEeITEILHOCTH YeJIOBEKA.

Nudopmanmonnbie pecypcbl  pa3HOro  XapakTepa: I€YaTHbIE W
AJICKTPOHHBIC WM3JaHUs, WHTEPHET-CAlThl, 0a3bl JaHHBIX. HyXHO HCKaTh,
non0uparh M W3y4aThb MaTe€pUal, CTPYKTYpUPOBATh IOJIy4aeMYIO
uH(dOpMAIIHIO.

Metoagnyeckue MaTepHajbl 10 pasfaeny «Xumus B ObITY WU
MIPOM3BOJICTBEHHOM JESTETHHOCTH YEJIOBEKA.



3agaun-kencsol

Keiic Nel. «XJu1op B :KM3HHU 4eJI0BEKa»

B Slnonuu ob6benuHeHHbIMU cuilaMyd HalimoHalbHOrO MHCTHUTYTA 370POBbS
n IlpedpexrypHoro ynusepcurera CHA3YyOKH OBUIO MPOBEACHO HCCIEIOBAHUE.
VYueHble BBIICHWIHM, YTO €CTECTBEHHBIE OpPraHWYECKUE BEIIECTBAa BCTYIAIOT B
peaKuuIo ¢ XJOPUPOBAHHOM BOJOW M3-TIOJ KpaHa, 00pa3ys ONACHbIE COCIUHEHUS,
KOTOPBIE MOTYT CIYXUTh NPUYMHOW paka. Takue coequHEHUs Ha3bBalOTCI MX,
TO ecTb «MyTtareH ukc» unm « HensBeCcTHBIN MyTaren.
3apanusn:

1. Tlpenynoxure cnocoObl YMEHBIIEHUS SIIOBUTOTO BIMSHUS XJOpa B MUTHEBOU
BOJIC HA OPraHU3M YEJIOBEKa.

2. Hcxons w3 CBOeM >KU3HEHHOW TMPAKTUKU, NPUOJIU3UTEIHHO PACCUUTANTE,
CKOJIbKO XJIOPUPOBAHHOW BOJIbI Bbl HCHOJB3yE€T€ B TEUECHHE MHS U JJISl KAKUX
ueneu?

3. Kakue opransl yenoBeka 00Jbllie BCETO CTPAJAI0T OT BO3ACHCTBUA Xyiopa?

4. Kak BIuseT XJOpUpPOBaHHAS BOJIa HA YeJIOBEKa P KyIaHUU?

5. Haiimure MONOMHUTENpHYIO WHGOpPMANMIO O 3aMeHe XJopa Mpu
o0e33apakMBaHUU BOJIBI.

6. Wccnenyite pa3iauyHble TOBaphl OBITOBOW XUMHUU B CBOEM Jome. CocTaBbTe
CIIUCOK XJIOPCOJEPKAIUX COCTMHEHUM, YKAKUTE MEpPhl 0€30MIaCHOCTH MPH padoTe
C HUMM.

Keiic Ne2. «Boxopoxomoduau — mar B Oyayuiee»

Aptomobunu Honda FCX Clarity Ha BOJOPOIHBIX TOIUIMBHBIX 3JIEMEHTaX
e3naT 1o goporam Eporbl ¢ 2009 roma. B 2011 rogy Honda npucoenununace k
eBpOIelicCKOMY TapTHepcTBY dKkosormunoi sHeprun (Clean Energy Partnership),
MOCJIE YEero BbIBEJIA Ha TNEPBbIA IUIAH MPOU3BOACTBO 3KOJOTUYECKH YHCTHIX
apromoomneii. A Ha Ilstom MockoBckom MexayHapogHoMm aBTocasioHe BA3
IPEeJICTaBUJI CBOKO HOBUHKY «Jlama-AHTa1» ¢ OasioHaMu BOJIOPO/Ia M KMCIIOPO/A.
3ananusa:

1. Tlouemy MHOrME aBTOMOOWJIbHbIE KOMIIAHUU pa3padaThIBalOT aBTOMOOWIIH,
paboTarolue Ha BOAOPOIHOM TOILTUBE?

2. Kak BwIxjiomHbIE Ta3pl aBTOMOOWIIEH, pabOTaOIMUX HA YrIECBOJAOPOIHOM
TOIUIMBE, BIUSIOT HA 3I0POBBE YEIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOIOMOOHIIEH ?

4. Haiinute DOMOMHUTEIbHYIO0 HHPOPMAITUIO 00 UX YCTPOHCTBE.

5. Eciu B Baiiieii cemMbe WM y BalllMX 3HAKOMBIX €CTb aBTOMOOWIIH, MOJCUUTANTE,
CKOJIBKO TMPUOIHU3UTENBHO JUTPOB OCH3MHA, Ta3a M KAaKOM MapKd HUCIOJIb3yeTe
€XKETHEBHO.

6. Kakue BeliecTBa U B KAKOM KOJIMYECTBE MOT'YT HAXOAUTHCS B BBIXJIOMHBIX ra3zax
BalllUX aBTOMOOUJIEH?

Paznen 9. UcciienoBanue u XuMU4eCKHid aHAIU3 00beKTOB OHOC(hepbl
Tema 9.1.0cHOBBI J1a00pPAaTOPHOWI MNPAKTHKM B NPOodecCHOHATBHBIX
Jadoparopusix



dopMa TeKylero KOHTPOJsl — TMpakTudeckas pabota, mabopaTopHas pabora,
JOKJIAJT C MIPE3CHTAIUEN

Kox xontposupyemoii kommerenmuu: OK 01, OK 02, OK 04, OK 07
IlpakTnueckas padora: BpINOMHEHHE TUIMOBBIX pacyeTOB IO TEeMaTHKe
AKCIIEPUMEHTA (BBIXOJI MPOTYKTA PEAKIIUH, Macca HABECKH, 00HEM PACTBOPUTEIS).
OO06paboTKa TaHHBIX, aHATU3 U OILIEHKA MX JOCTOBEPHOCTH (BBIUHMCIIEHUE CPEIHETO
3HAYCHUS dKCTIEPUMEHTAIBHBIX IAHHBIX, TTIOTPEITHOCTH ).

[IpencraBienue pe3ynbTaTOB HJKCIEpUMEHTa B pasziuuHod ¢opme (Tabnuia,
rpaduk, oTYeT, AOKIIA, PE3CHTAIIHS).

JlaGopaTopHas padora «OCHOBBI Ta0OPATOPHOU MPAKTUKI.

JlaGopatopHast mocyma M XUMHUYECKHE peaKTHBBL. (OCHOBHBIC J1a00OpaTOPHBIC
oTiepaIuu.

Jlaboparoproe oOopynoBaHue. TexHuka O€30MaCHOCTH U TMpaBUiia PAOOTHI
(moBeneHus) B 1ab0paTopum.

TeMbl 1151 TOKJIA0B € MPe3eHTalu el

JIaGopaTtopHas mocyna u XUMUYECKHE PEaKTHUBBI.

OcHoBHBbIE Ta0OPaTOPHBIE OMEPALIUH.

JlaboparopHoe 000py0BaHHE.

TexHuka 0€30MacHOCTU U MpaBuIIa paboThI (MOBEAEHUS) B 1a00paTOpPUH.

Tema 9.2. XumMnuecknii aHaJIn3 NPood BOABI

dopMa TeKylero KOHTPOJIsSl — TpakThueckas pabora, jabopaTopHas padoTa,
JIOKJIaJ] C MPE3CHTAlNEN

Kon xourpoaupyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTuyeckas padora: CriocoObl BbIpaXKEHUSI KOHIICHTPAIIMU PACTBOPOB:
MaccoBas J0Jisl pACTBOPEHHOI'O BEILIECTBA, MOJISIPHAS. U MOJISIIbHASI KOHIIEHTpAIUU.
Tutp pactBopa. PelieHue NMpakTUKO-OPUEHTUPOBAHHBIX TCOPETUUYECKUX 3aJaHUN
Ha pacyeT KOHIICHTPALMI 3arps3HSIONIMX BEIIECTB U UX CPABHEHUE C MPEETbHO
nonyctuMmbiMu KoHnieHTpanusmu (111K).

Onucanmue:

[IpakTrueckas paboTa MOXKET BKJIIOYATh HM3YYEHHE ONpPENEICHUN ITUX
MOHATUH, GOpMYI A pacuéra U MPUMEPOB pelieHus 3amad. Hroke mpuBeneHs
uzaeu aJsi paboThl.

MaccoBast 10141
MaccoBasi 10Ji1 PACTBOPEHHOr0 BellecTBa () — 3TO OTHOIICHUE MAaCChl
pPacTBOPEHHOIO BEIIECTBA K MACCE BCETO pacTBOpa. MOXKET BbIpa)kaTbCAd B JOJIAX
€UHUILIbI WU B MPOIICHTAX.
IIpumep pacuéra: B 180 r Boasl pactBoprim 20 1 noBapenHoi comu (NaCl).
HyxHo onpenenuTs MacCoBYIO JOJIIO COJIM B MMOJIy4EHHOM pacTBope. PemieHue:

1. Haittu maccy pactBopa: mp-pa = ms-Ba + mp-nst =20 r + 180 r= 200 .

2. PaccuuTaTh MacCcoOBYIO JOJIIO COJIM B JIOJISAX €IUHMIIBI: (® = MB-Ba / mp-pa =

20r/200r=0,1.

3. Ilpu HeoOxoaumocTH niepeBectu B mpoieHThl: ©% = 0,1 x 100% = 10%.

OTtBer: maccoBas noss xaopuaa Hatpus coctasisier 0,1 win 10%.



MogasipHasi KOHIEHTPaU U
MouisipHasi KOHUEHTpauusi (MOJSPHOCTB) — 3TO YHUCJIO MOJIEH PACTBOPEHHOTO
BemecTBa B 1 nuTpe pactBopa. Bripakaercs B Moiw/n. MHorma o6o3Hauaercs
oykBoit M, mampumep: 0,5 M NaOH o0o3HagaeT pacTBOp C KOHIIEHTpaluein
ruapokcuaa Hatpus 0,5 MOJb/.
®opmyaa mis Belunciaenuss: Cm = n/V, rige n — KOJIMYECTBO PaCTBOPEHHOTO
BEIIECTBA B MOJISIX, V — 00BEM pacTBOpa B JIUTPAX.
MouisijibHAsi KOHHEHTPAUMS
MouisiiibHAs KOHIEHTPauusa (MOJSUIBHOCTh) — 3TO YMCJIO MOJIEH pacCTBOPEHHOTO
BelecTBa B 1 Kr pacTBoputeis (a HE pacTBopa). BeipaxaeTcs B MOJIB/KT.
dopmyJia AJs1 BBIYUCIEHHS: M = n/m, Iie N1 — KOJUYECTBO PACTBOPEHHOTO
BEIIECTBA B MOJISIX, M — Macca pacTBOPUTENS B KT.
IIpuMmep pacuéra: HY’)KHO ONPENEIUTh MOJISIIBHOCTh PACTBOPA, MOJYYEHHOTO MPU
pactBopeHuun 5 r ykcycHoi kucioTel C2HsO:2 B 1 11 3tanona. IlnotHocTs 3TaHona
pasHa 0,789 r/mn. Pemienne:

1. Yucno moneit ykcycHol kuciotsl B 5 1: 5,00 r / 60,05 r/monb = 0,833 Mo

C2H402.
2. Macca 1 1 otanona: 1,000 1 x 0,789 kr/m = 0,789 kr sTa”Hoa.
3. MonsibHOCTB TIosTydeHHoro pactBopa: 0,833 mos / 0,789 kr pacTBopuTes
= 0,106 moab/Kr.

Turp

Turp pacrBopa — 3TO Macca pacTBOPEHHOIO BemiecTBa B 1 Ml pacTBopa.
Enununa nuamMepenust — r/cM?, r/mi.

®opmyna aas pacuéra: T = m(sB-Ba) / V(p-pa), rae m(B-Ba) — macca

pacTBOPEHHOTO BEMIECTBA, T, V(p-pa) — o01uii 00bEM pacTBOpa, MIL.

IIpuMmep pacuéra: Hy>)KHO pacCUuTaTh TUTP PacTBOPA, ECIU Macca PACTBOPEHHOTO
BemectBa — 0,2 T, a 006€M pactBopa — 250 mut. Pemienue: TNaOH = 0,2 / 250 =
0,0008 r/mur.

BaKHO: TUTP — 3TO YACTHBIM CIIy4yald MaCCOBOW KOHIIEHTPALIMU, U B COBPEMEHHOMN
AHAJMTUYECKOW XMMMH PACUETHI C IPUMEHEHUEM TUTPOB BELYT PEIKO.

JlaGoparopHasi padora: 1. (1) HMccienoBanre XMMHUYECKOIO COCTaBa Mmpoo
BOAbl. PellleHne SKCIEpUMEHTAIIbHOM 3a/lauyd HA BBISBICHUE BPEMEHHOW U
MOCTOSIHHOM KECTKOCTH BOABL. OIlLIEHKa BEPOSATHOCTH YCTPAHEHHUS BCEX BHUOB
KECTKOCTH B JIOMAIIIHUX YCIOBUSX.

MoxeT BKIIOYATh TEOPETHUYECKYI0 YacTh, MCIOJIb30BaHUE OOOpYI0OBaHMUS,
METOJIUKY TTPOBEICHUSI K1 00PaOOTKY pe3yIbTaTOB.

Teopernyeckast 4acTh
KécTtkocTh BOABI — XapaKTEPHUCTHKA KadyecTBa BOJIbI, MOKa3bIBae€T o0OIIIee
COJIep’KaHMe COJIeM KallbliMsl U MarHusi. PaznudaroT BpeMeHHYIo (KapOOHATHYIO) U
NOCTOSIHHYIO (HEKapOOHATHYIO) HKECTKOCTh:

o Bpemennasi :kécTkocThb OOYCJIOBJIIEHA MPHUCYTCTBUEM THAPOKapOOHATOB
KQJIBLIUS M Mar"usi, NOYTHU MOJIHOCTBIO yCTpaHsieTcsl mpH KursiueHuu. [lpu
KUIISTYCHUW PACcTBOPUMBIC THAPOKAPOOHATHI MEPEXOASAT B HEPACTBOPUMBIC
KapOOHATHI, U )KECTKOCTh BOJBI YMEHBIIACTCS.



IlocTosiHHAsE KECTKOCTH BBI3BIBAIOT XJIOPUJBI, CYIb(haThl M HUTPATHI
KaJIBIIUSI 1 MAarHusl, MpU KUTISTYEHUHU OHA HE YCTPAHSIETCHA.

OO0mas KECTKOCTb — CyMMa BPEMEHHOM M MOCTOSHHOW k€cTtkocTt. Ilo
3HAYEHUIO KECTKOCTH YCTaHABIMBAIOT KauecTBO BOJbI: 0—4 MMOJB/1 — MsrKas,
4-8 — cpenneit xéctkoctr, 8—10 — xécTkas.

OueHka BepOATHOCTH YCTPAHEHUS KECTKOCTH B IOMAIIHHUX YCJIOBHAX MOXET
BKJIIOYATh PACCMOTPEHUE METOJIOB YCTPAHECHUS PA3HBIX BUIOB KECTKOCTH:

Meron KunsiYeHMsT — TO3BOJSET YCTPaHUTh TOJBKO BPEMEHHYIO
KECTKOCTb.
Xumuyeckasi o0pa0orka BoAbl (peareHTHbI MeTOd) — TO3BOJISIET

YCTPaHUTh KaK BpPEMEHHYKO JKECTKOCTb, TaK U IIOCTOSHHYKO. Bona
oOpabarbiBaeTCs CHEIMAIbHBIMU peareHTaMu, OOpa3yIoIMMH C HWOHAMH,
BBI3BIBAIOIIMMH KECTKOCThH, MAJIOPACTBOPUMBIE COETMHEHUS.
HNonooOMeHHBIH MeTOI — OCHOBaH Ha CIIOCOOHOCTH HEKOTOPBIX BELIECTB,
HE PacTBOPUMBIX B BOJIE, CTEXHOMETPHUUECKH OOMEHHMBATh CBOM HMOHBI Ha
MOHBI BHEITHEHN cpelibl (BOJbI, PACTBOPOB JIEKTPOJIUTOB).

Oo6opynoBanue
Jlst mpoBeieHus pabOThl MOTYT HCTIOJBE30BAThCS:

IIpo6b1r Boabl 111 aHanu3a. [IpoObl MmomenaroT B CTEKISHHYIO WIIU
IUTACTUKOBYIO TIOCYZIY, MpOOBI, COJEpKallie B3BEIICHHBIC BEIIECCTBA,
bunbTpytoT yepe3 MmemOpaHHbiil GuIbTp 0,45 MKM MM OyMakKHBIA (QUITBTP
«CUHSIS JICHTa».

PeakTuBBI: CTaHAApTHBIM  pacTBOp TPWIOHA b  DKBUBAJIIEHTHOM
KOHIIEHTpAIlMK, WHAUKATOp  (HampuMep, OSPUOXPOMOBBIN  UEPHBIN),
amMmMuauHbIi Oydepnsiii pactBop ¢ pH 9-10.

Oo6opynoBanue: Owoperka Ha 25 cm?, nunerka Mopa Ha 10 cm®, 3
KOHWYeCcKue Kojobl Ha 250 cm?, mepHast konba Ha 100 cm?.

MeTtoauka npoBeaeHus
IIpuMep MeToaUKH onpeaeieHUs 001Iel AKECTKOCTH BOAI:
1. B tpu xoHmveckue kojaos 0Toopath 1Mo 100 cm? aHanM3upyeMoit IpooHbI.
2. Jlo6aBuTh B Kaxayro kos0y mo 10 cM® ammuauHoro 0ydepHoro pactsopa u

UHAMKATOpa, mnepememars. [IpoGa oxpammBaercsi B WHTEHCUBHBIM
BUIIIHEBBIN 1IBET.

TurpoBaTh pacCTBOPOM TPWIOHA b 3KBUBaJIEHTHON KOHIICHTPALMA MEAJIEHHO
0 KamwisiM J0 MNepexofa BUIIHEBOM OKPAaCKM B TEMHO-CHUHIOIO, HE
MCYE3AIONYI0 B TCUEHHUE 2 MUHYT.

IIpumep MeTOAMKHU onpeaeTeHUs BPEMEHHOM KECTKOCTH
1. B Groperky ¢ nomoipto BopoHkH HainuTh pactBop HCl ¢ xonuenrtpamnueit

0,1 monb-3kB/11 (0,1 H.). BropeTky ycTaHOBUTH Ha HYJIEBOE JICJICHHUE.

2. B tpu k01661 HamuTth 1mo 100 Mm BomompoBogaHON BOjaBl. OOBEM BOJIBI

OTMEpATH OOJBIIMM MEPHBIM IWIMHIPOM. B Kaxayro kondy A00aBUTH 1O
2—-3 Kalu WHAMKAaTopa METUJIOBOTO OpAHXKEBOT0, COJEPKUMOE KOoJb
IIEpPEMEIATh.

3. Bony TuTpoBaTh COJNSIHON KUCIOTOM: MPUIIMBATH KUCIOTY W3 OIOPETKH IO

KalysiM K BOJIE€ JIO HM3MEHEHHUs OKpPacKd HHJIMKATOpa OT XKEITOM [0



opaHkeBo-po3oBoil.  Copepkumoe  KOJObI MPU  ATOM  TOCTOSHHO
B30aNThIBaTh, YTOOBI KUAKOCTH NepeMeluBaInuch. PUKCUpPOBaTh O00BEM
KHCJIOTHI, IIOIIEAIIEH Ha TUTPOBaHKUE. TUTPOBaHUE IOBTOPUTH €IIIE 2 pasa.
Oo0padoTka pe3yabTaToB
Hekoropsie 3Tanbl 00padoTkH pe3yJibTATOB:

o Pacuér oOmeii kécTKOCTH TI0 JaHHBIM TUTpoBaHMsA. OOmas KECTKOCTDH
OLICHMBAETCSI CYMMOW MMOJIb-3KBUBAJIECHTOB HMOHOB KaJIbLIUSl W MarHus,
conepxkamuxcst B 1 nurpe. OMH MMOJIb-9KBUBAJICHT XKECTKOCTU OTBEYAET
conepxanuro 20,04 Mr/a1 MOHOB KajbIius vk 12,16 Mr/i1 HOHOB MarHusl.

o Pacuér BpemMeHHOH KECTKOCTH. BpeMEHHYIO KECTKOCTh PACCUUTHIBAIOT
no gopmyne: Xsp = ca(HCl) x Vep(HCI) x 1000 / VBonsl, rae Xep —
BpemeHHasi k€ctkocTh Bonbl, c3(HClI) — w™omspHas KoOHIIEHTparus
skBuBasienTa HCl, Vcp(HCl) — cpennmit 066EM pactBopa HCI, mormeammii
Ha TUTPOBaHUE, VBOJbI — 0O0BEM BOJIBI, B3TOM HA TUTPOBAHUE.

o OueHka BepoOATHOCTH YCTpaHeHHM:A :KécTkocTdH. Hampumep, MO0xHO
paccMoTpeTh, HACKOJIbKO 3(P(HEKTUBHO KHUISYCHUE YCTPAHSET BPEMEHHYIO
KECTKOCTb, M HACKOJBKO — IIOCTOSAHHYI. TakKe MOXKHO OLEHUTD,
HACKOJIBKO PEAareHTHBbI METOJ IO3BOJSET YCTPAHUTh KaK BpPEMEHHYIO
HKECTKOCTh, TAK U TTOCTOSHHYIO.

JlaGopaTopHasi padora: 1. (2)
Onpeaesienne ;KeCTKOCTH BOAbI.

esab padoThI - IPOBEACHNE aHAIN3A BOABI HA KECTKOCTD.

XKecTtkocTh - ONMH W3 TEXHOJOTWYECKHUX TMOKa3aTeneil, MPUHATHIX IS
XapaKTePUCTUKHU COCTaBa U Ka4e€CTBA MPUPOTHBIX BOJI.

KecTkoli Ha3pIBAalOT BOAY C TIOBBIIICHHBIM  COACPKaHUEM HOHOB
Ca?* u Mg?*.

Cymma koHueHTpaumii monos Ca’* u Mg
MEPOM KECTKOCTH BOJIbI;

XK = C(Ca?*) + C(Mg?™)
H3MepstoT KeCTKOCTh YHWCIOM MHJIMMOJICH SKBHUBAJICHTOB HOHOB JKECTKOCTH
(Ca?* u Mg?") B 1kr BoabI (MMOJIB/KT).

B cBs13u ¢ Tem, 4TO MIIOTHOCTH BOJBI OJIM3Ka K €IUHUIIE, )KECTKOCTh MOXKHO
U3MEPSITH B MMOJIb/IM WJIK MMOJIB/JI,

[Tpu pacuerax, CBS3aHHBIX C )KECTKOCTBIO BOJIBI, CIICNYET YIUTHIBATh, YTO
3(Ca?t) = 1/2Ca%* ud3(Mg?*) = 1/2Mg?*

M,(Ca?*) = 1/2Mu (Ca?*) = 20r /MoJb U
M,(Mg?*t) = 1/2M u (Mg?*) = 12r /MoJb
rae M, - MosbHas Macca MoHa.

Harnpumep: 0,2r - 510 Macca 0,01 mons uan 10 MmMons skBuBanenTos Ca?t,
Paznuuatot sxectkocTh Bojbl 001yt0 XK, kapooHatHyto (Bpemennyio) XK, u
Hekap6onarnyro XK.

B cBs3u ¢ TEM, 4TO B BO3yX€ 1OCTATOUHO BENMUKO conaepxkanue CO,, B IpUpOIHOI

2+ SIBISCTCS KOJIMUYSCTBECHHOM



BOAC C€CTb paCTBOpHMBIf/'I AUOKCH O YyrjICcpoaa. HpOTCKaeT B3aHMOHCﬁCTBH€
CO, ¢ H,0:
CO, + H,0 = H,CO5 = H* + HCO;,

pe3yiabTaTOM  KOTOpPOro  sIBJIsieTCss ~ oOpa3oBaHME  THIPOKapOOHAT-HOHA.
KonuenTpanus nonos Ca’t u Mg?* B Boge, aKBMBaNeHTHas COAEPMHaHMIO MOHA
HCO3;, onpepenseT KapboOHaTHYK ECTKOCTb BOAbl, @ KOHLIEHTPALWUA WMOHOB
Ca?* u Mg?t, okBuBaneHTHas BceM mpouuM anuoHaM (SOZ7,Cl mT.z.), -
HekapOoHaTHyto. Cymma kapOOHAaTHOW M HEKapOOHATHOM JKECTKOCTH COCTABIISIET
OOITYIO )KECTKOCTh BOJIBI.

Takum oOpa3oM, BpeMeHHasl >KECTKOCTb BOJBI BBI3BIBACTCS MPHUCYTCTBHEM
runpokapoonatoB - Ca(HCOs)2, Mg(HCO3)2 mocTosiHHAs >KECTKOCTh BBbI3BaHA
PUCYTCTBUEM B BOJIE CYIb(paToB u xaopuaos Ca®tu Mg?t .

[Ipy KoOHTpoJie KauecTBa BOJABI OMNPEIACISIIOT €€ JKeCTKOCTh. Iy
OTpenesIeHus] OO0IIel KECTKOCTH WCIOJIb3YIOT METOJ KOMIUIEKCOHOMETpruu. B
OCHOBE JTOTO METOAa JICKHT THUTPOBAHHUE BOJBI B TMPUCYTCTBUA aMMHAYHOTO
O0ydepnoro pacrBopa (pH=9,0) u mnmukaropa pactBopoM komiuiekcoHa III mo
nepexojia po30Boi OKPAaCKH B TOIyOVro.

[Ipy aHamm3e NPUMEHSIOT OJVWH U3 MHAUKATOPOB: KUCIOTHBIA XPOM CUHHMU
K unm sproxpom uepnsiii T. B npucyrcTBun noHoB xectkoctd Ca’tu Mg?t st
WHJUKATOPbl OKPAIIUBAIOTCSI B PO30BBIN I[BET, B OTCYTCTBUU - B TOJYyOOH.
Kommnekcen III - nBy3amelnieHHass HaTpueBas COJIb JTEICHAWAMUHTETpA -
YKCYCHOM KMCJIOTBI:

[Ipy TUTpOBaHUU XKECTKOM BOIBI pacTBOpoM Komiuiekcona III obGpasyercs

BHYTPUKOMILUIEKCHOE COEAUHEHHUE:
T.e. CBA3BIBAIOTCA MOHBI Ca?tu Mg?*. TlooToMy B KOHIIE TUTPOBAHHS HHIMKATOP
U3MEHSIET OKpacKy, pacTBOpP CTAHOBUTCS ToOiyObIM. OnpejaeneHue KapToi
KECTKOCTHU BOJIbI - /K, CBOAMTCA K OIpPENEJICHUIO KOHIIEHTpaMH TuapokapOoHara-
noHa HCO3 u, Tem camplM, 3KBHUBAJEHTHOW 3THUM HOHAM KOHUEHTPALMM HOHOB
xectkoctd Ca?tu Mg?t,

AHanmu3 mpoBOJAT METOIOM HEUTpaIU3aluu.

B ocHOBe »TOro Mmeroma JEKUT TUTPOBAHUE BOABI B IPHUCYTCTBUU
WH]IMKAaTOpa METUIJIOBOIO OPAH>KEBOT'O PACTBOPOM COJITHOM KHCIIOTHI 10 IEepexoaa
YKEITOU OKPACKU UHIAMKATOPA B OPAHKEBYIO.

MeTunoBBIN OPaH)KEBBIM - KUCIOTHO-OCHOBHOW WHJIMKATOP, M3MEHSIOLINN
CBOIO OKpacky ot kpacHou npu pH < 3,1 no xenrou npu pH > 4.,4.

B Touke nepexona 3,1 METUIIOBBIN OPAHKEBBIN UMEET OPAHKEBYIO OKPACKY.
AnnoH HCO3 - B BOAE THAPOIU3YETCA:

HCO3 + H,0 = H,CO3 + OH

[TosTomy mipu ycnoBuu 7K, > 0 BoJla UMEET WIECJIIOYHYIO PEAKIHUIO CPEAbl U
METHJIOBBI OPAHXKEBBIM B HEW OKpalleH B KeaTbld 1BeT. [Ipm TtuTpoBaHumn
pactBopoM HCI Takoii BoJpI MPOTEKAET PeaKIvs HEUTPATU3AIUN:

OH™ + H* = H,0



Hon HY melirpanusyer xonuuectBo noHoB OH ™ a, DKBUBAJIEHTHOE KOHIIEHTPALUH
nona HCO3

AHaJK3 BOJIbI HA KE€CTKOCTH MPEAIoiaraeT 0ObIYHO:

a) omnpenaeneHue oomieit xxectkoctu K,,

0) omnpezeneHne KapOoOHATHOM kecTKocTh K,

B) BhIUMCIIEHUE HekapOoHaTHoM xkecTrocTH Ky, = WK, — K,

IKCNEPUMEHTAIBHAA YACTh.
OmnbiT 1. YcTaHOB/IeHHE TOYHOH KOHIEHTPAIMH PACTBOPA COJIAHOH KHCIO0THI
KonueHntpamnuio pacTtBopa COJSHOM KHUCJIOTHI YCTAHABIUBAIOT, THUTPYS €ro
pacTBOpoOM KapOOHATa HATPHS C TOYHO U3BECTHOM KOHIICHTPAIIUECH.

CO%™ + 2H* & H,0 + CO,

1.1 Ilpucomoenenue pacmeopa nepeudHO20 CManoapma

Beraucnuts maccy Na,CO;, HeoOxoaumytro aiist mpurorosienust 100mit pactBopa ¢
KoHeHTpauueit C,; = 0,1Momnb/m1.

[Ipurorosnenue pactBopa

B3Bemiennyio Ha aHanmutudeckux Becax (¢ ToyHocThio =+ 0,0002rr.) HaBecky
Na,CO; nepenectu B MepHyIO Koi0y oobemom 100 mur. PacTBopuTh BemiecTBO B
HEOOJIBIIOM 00bEeMe NUCTWIMPOBAHHON BOJBI U 3aT€M JIOBECTU O0OBEM pacTBOpa
Bomol a0 MeTku. KojlOy IUIOTHO 3akpbiTh MPOOKOW W PAacTBOP TIIATEIHHO
nepeMeniarb. BeUUCIUTE KOHIEHTPALMIO TPUTOTOBJICHHOT'O PacTBOpA.

1.2. Ycmanoenenue mounoit Konyenmpayuu pacmeopa CONAHOU
Kuciomol

B koHmueckyro konOy mnepeHectd numetrkod 20Mi pacTBopa KapOoHarta
HaATpUs, MPUOABUTH 1-2 Karum MeTUIopaHXa.

[TogroroButh OIOPETKY € pPacTBOPOM COJSTHOM KHCJIOTHL. THUTpOBaTh
PUTOTOBJICHHBIA PACTBOp KapOOHATa HATPHUS PAcCTBOPOM COJISTHOM KHCJIOTHI 10
nepexojia OKpPACKU MHJUKATOpa U3 JKEJITOM B OpPaHkKEBO - PO30BYIO. TUTpoBaHuE
HOBTOPUTH 2-3 pa3a. [lomyueHHble 1aHHbIE 3aMMcaTh B TAOJHUILY.

Ilepeo Kaxcovim mumposanuem 3anojHAmMb OWOPEMKy pPACMEOPOM 00
HYJ1€6020 OeneHus WKabl.

Pe3ynbTaThl TUTPOBAHUS

Ne V(Na,CO3),Mmn V(HCI]), mn V (HCI) oy, M
1 20

2

3

BpHuCINTh KOHIEHTPALUIO COJITHOW KUCIIOTBHI:
Cx(HCD) - 2HCl - CaCl, + 2H,0 + 2C0,

[Ipu TUTpOBaHUM KUCIOTOM, JOOABICHHOIN B BOAY, MHIUKATOP METHIOPAHXK
U3MEHSET CBOKO OKpACKy, KOTJla B PacTBOPE MOSBISETCS HEOONBIIONW H30BITOK
KHUCJIOTBL.




OtmMmeppTe ¢ nomoiiblo MepHoro nuwmHapa 100mMi BOAbI U NIEPEHECUTE B
KOHHUYECKYIO KOJIOY JJIsl TUTPOBaHMs, MprOaBbTe 1o 1-2 Kamm metunopanxa. s
yI00CTBa OMpeAeaeHUs] TOYKH SKBUBAJIEHTHOCTH, B JAPYTrod KOJOE MPUTOTOBUTH
pactBop «cBumerens» - Kk 100 MJI TUCTHIUTMPOBAHHON BOJBI MpUOaBUTH MO 1-2
Kaluyli METUJIOpAaH)Ka M COJITHOM KHUCJIOTHl. B mepByio Kojn0y NpUiIMBaIOT W3
Oropetku 1o KarusMm 0,1H pacTBOp COJNSHOM KUCIIOTHI 10 T€X MOp, MOKa OT OJHOM
KaIId KUCJOThl OKpacka W3 KEITOW MEepeieT B OpaHKEBO — PO30BYIO (IIBET
CPaBHUBAIOT C OKPAcCKOW «CBHUAETENs»). TUTpoBaHUE MOBTOpsAIOT 2-3 paza. s
pacyeToB MPUHUMAIOT CPEAHUN PE3YNbTAaT.

No V(H,0), mn V(HCI), M \ (HCl)cpedm MI
1 100

2

3

Pacuer BpeMeHHOI )K€CTKOCTH BOJBI TPOBOIAT 1O OpMYIIE:
K, = V.C,1000/V,

rae 2K, - BpeMeHHast )KeCTKOCTh BOJIbI, MMOIIL/JI 3kB Ca’tu Mg?2™,
V, - 00beM pacTBOpa KUCIOTHI, U3PACXOA0BAHHOTO HA TUTPOBAHHUE,
C - MOJISIpHAsi KOHLIEHTPALUS SKBUBAJICHTA KUCJIOTHI,
V, - 00beM BOJIBI, MII.
OmnbiT 3. OnpenesieHne o0Iei sKeCTKOCTH BOAbI KOMILIEKCOHOMETPHYECKNM
crocooom.
Onvim 3.1 Ilpucomoenenue pacmeopa nepeuYHO20 cmaHoapma — pacmeopa
MgCl,
Paccunrates HaBecky MgCl, - 6 H,0 HeoOxomumyro s mpurotosieHus 100 mur
pacTBoOpa ¢ MOJISIpHOM KOHIleHTpalruen skBuBaieHTa 0,02 Mob/i.
[Ipurorosnenue pacteopa
B3Bemiennyio Ha aHanuTHueckux Becax (¢ TouHocThio + 0,0002rr.) HaBecky
MgCl, - 6 H,0 mepenecTn uyepe3 Cyxyr BOPOHKY 0€3 MOTEpb B MEPHYIO KOJOY
o0beMoM 100 M. CMBITH ¢ BOPOHKH OCTaTKM COJIM IUCTUIUTMPOBAHHON BOAOW U
MOJIHOCTBHIO PACTBOPHUTH BEIIECTBO B HEOOIBIIIOM O0OBEME BOABI M 3aTEM JIOBECTH
o0BeM pactBopa BojioH 10 MeTku. [locnennue Karau BoJbl 100aBISITh MUMETKOM.
Kon0y mioTHOo 3aKkphITh MPOOKOI M pacTBOP TIIATEIBHO MEPEMEIIATh.

BpunuciuTh MOJISIPHYIO KOHIIGHTPALMIO SKBUBAJIICEHTA MPUTOTOBJICHHOTO
pactBopa MgCl,

3.2 Yemanoenenue mounoii konyenmpayuu pacmeopa mpunona b.

B Oroperky Hanmuth pactBop TpuioHa b. YcraHOBUTH ypoBEeHBb pacTBOpa Ha
HYJIEBOM JICJICHUH LLIKAJIBI.

Ilepenectn mumnetkoit 20 M mepBUYHOrO craHmapta — pactBopa MgCl, B
KOHUYECKYIO KOJIOYy, MpuiInTh 5 Mi1 OydepHOro pactBopa u pa30aBUTh PacTBOP
Boaoun no 100-150 mu. B pactBop BHECTM Ha KOHYMKE IIINATENS HHAUKATOPA
sproxpoma uepHoro. PactBop orrurpyiite pactBopom TpuioHa b po mepexona




OKpacKM pacTBOpa U3 BHHO- KpPacHOW B CHHIOW. THUTpOBaHHE MOBTOPUTH JI0
MOJYYEHUS CXOMSIIIMXCS PE3yJIbTaTOB, T.€. JO PE3YJbTATOB, OTIMYAIOIIUXCS HE
oonee, yem Ha £+ 0,05 ML

Ilepeo kaxcovim mumposanuem 3anojHAMb OWOPEMKY DPACHEOPOM 00
HYJ1€6020 OeNeHus WKabl.

Ne V(MgCly),mn | V(Tpusion B),ma | V (TpusioH B)eh,, MT
1 20

2

3

[Io mosrydeHHBIM BBIYMCIUTH MOJISIPHYIO KOHIIEHTPALMK) 3KBUBAJICHTa pacTBOpa
TpuioHa b.

Cy (Tpusion B) - V(Tpusion b) = C,(MgCl,) - V(MgCl,)

3.3 Onpedenenue oouwieit Hcecmkocmu 00bl

Otbepute mepubiM ImHApoM 100 My BOABI M TEpEHECUTE €ro B
KOHWYEeCKyl0 KonOy. J[loOaBpTe K wuccienyemMoil mnpobe Smil aMMUAYHOTO
OydepHOro pacTBopa M HECKOIBKO KPUCTAJUIMKOB (HAa KOHYMKE IITIATENs)
WHJMKATOPa 3pUOXPOM YEPHOTO.

[IpuroroBiaeHHyl0 npoOy NpU MOCTOSHHOM IIOMEUIMBAaHUM OTTUTPYHTE
pacTBOpPOM KOMIUIEKCOHA JI0 MEPEeXoj/la OKPACKH MHIMKATOpPAa U3 BUHO-KPacHOU B
CUHIOK. PesynmpraTel THTpoBaHus 3anumure. IloBTOpuTe TUTpOBaHHE €lle pas.
Ecmn pesynbrarel AByx TtHTpoBaHmii coBmaayT (AV <= 0,1mu), paccuuTtaiite
OOITYI0 XKECTKOCTh BOJABL. B MpPOTUBHOM ciy4yae, OTTUTPYWTE elle OAHY MpoOy.
Haiinute cpennee 3HaueHune oObema komiuiekcoHa III, wm3pacxomoBanHOe Ha
TUTPOBAHUE BOJIbI.

Pe3ynbTaThl OnbITa CBEAUTE B TAOIUILY:

O0BeM pacTBOpa MonsipHas O6bem OO61as )KeCTKOCTh
Tpunona b, KOHLICHTpaLUs HCCIIEAYEMOMN BOJIBI,
v, HKBUBAJICHTA POOBI BOJIBI, X,
Tpunona b, C, |4

OO0111y10 KECTKOCTh BOJIBI PACCUUTHIBAIOT 110 (hOPMYIIE:

X, = C,V,1000/V, [Mmoms /1]

I'ne V; - 00beM aHanu3upyemoil BOJbI, MII

V, - o0beM pactBopa Tpusona b, mn

C, - MOJIsIpHAst KOHIIEHTpaIKs dKBUBasieHTa Tpusiona b, Mmoib/n

1000 - ko3¢ durmeHT neperoia MoJIb/JI B MMOJIB/JT
CnenaiitTe  BBIBOJL O KECTKOCTH (Oepere BEIWYUHY  IKECTKOCTH

JK,) uccaenyemMoit Boibl Ha OCHOBAaHUM TaOIHIIbI 1.

Tabnuma 1. Knaccudukarys BoJibl 110 CTENEHU KECTKOCTH




Yncno Mmons/n nowo Mg?*tu Ca?t XapaKkTepuCTUKA XKECTKOCTH BO/IbI

<4 MsITKast

48 YMEPEHHO-KECTKas
8+12 JKECTKas

>12 OYEeHb KECTKas

Hekap6onatHyto kecTKOCTh BOAbI /K, HAXOJAT MO0 Pa3HOCTH
XK, = K, — K,

TeMbl 1J151 TOKJIA10B € MPe3eHTalHel

Knaccudukarus mpo6 BOAbI MO BUY U HA3HAYCHUIO, UCXOS U3 €€ XUMHYECKOTO
cocTapa.

OpranonenTudeckue CBOWCTBA (3amax, MPO3PavyHOCTh, I[BETHOCTh, MYTHOCTH)
BOJIBI.

KucnotHocTh 1 mienoyHoCTh BOABL. pH cpebl 1 METOIBI e OIpeIeTICHHS.
JKecTkoCcTh BOABI M METOJIBI €€ OIPEICIICHUS.

CyIHOCTh METO1a TUTPOBAHUSL.

Buib! s)kecTKOCTH BOJIBI (BpEMEHHAS M IOCTOSTHHAS ).

XKecTtkocTh BOABI KaK TMPUYMHA BBIMAJCHUS OCATKOB WM  OOpa30BaHUS
COJICOTJIOKEHU I, UMEIOLUX MECTO B OBITY M Ha MPOU3BOJICTBE.

CocTaB coiel, BbI3bIBAIOIINX KECTKOCTh BOJIBI.

XVWMHYECKHUE TIPOIECCHI, YCTPAHSIIONINE KECTKOCTH BOJIBI.

VYpaBHEeHUST XUMUYECKUX PEAKIINH, WUTFOCTPUPYIOIIMX MPOLIECCHI, POUCXOSIIHE
IIPU YCTPAHEHUH >KECTKOCTH.

YcTpaneHne BpeMEHHON KECTKOCTH OBITOBBIMU M XUMHYECKUMHU CIIOCOOAMH.
Cnoco0ObI ycTpaHEeHHS TTIOCTOSTHHOM JKECTKOCTH.

Tema 9.3. XumMu4ecKknii KOHTPOJIb Ka4eCTBA MPOAYKTOB MUTAHUS

dopma TeKylIero KOHTPOJs — TpakTudeckas pabora, nabopatopHas paboTa,
JIOKJIaJl C Ipe3eHTaINe

Kon konrpoaupyemoiit komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTnyeckas padora: OpraHnyeckue U HEOPraHMUYECKUE BEIECTBA, BXOASIINE
B COCTaB MPOAYKTOB nuTanus. OnpejeneHue coctaBa 001 Ha CoJepKaHue Makpo
U MUKPODJIEMEHTOB.
Pelienne npakTUKO-OPUEHTHPOBAHHBIX 3a7a4 IO COCTaBJICHUIO JUETUYECKOTO
MEHIO Pa3IUYHBIX TUIIOB.

N3ydeHue TeOpeTHUECKUX OCHOB, HCIIOJIb30BAaHUE OOOpPYJOBAHHUS W
MPOBEICHUE AKCIIEPUMEHTOB, a Takke 0(hOpMIICHUE PE3YIHTATOB.

eab padoTbl — 3aKpENUTH 3HAHUS O KJIACCAX OPraHUYECKUX COCAUHECHUHN
U OCBOUTHb IPAKTHMYECKHWE HABBIKM KA4ECTBEHHOI'O OIPEIEIICHUSI OCHOBHBIX
KOMITOHEHTOB MPOAYKTOB MUTAHUSI.
TeopeTnyeckne 0OCHOBBI
HekoTtopeie TeMbI, KOTOpbIE MOKHO BKIIIOUUTH B padOTY:




Kaaccpl opranumyeckux coeguHeHMil (yrieBOIbl, OCJKH, >KUPBI,
BUTaMUHBbI). MOXHO W3y4UThb, HAIpUMEp, KAuE€CTBEHHbIE pEAKIUU Ha
Oo0OHapyKEHUE ITUX BEIIECTB B MPOJYKTaX MUTAHMUSL.

MaxkponyTpueHTbl (O€JIKH, >KUPBI, YIJIEBOJbI, MHUHEPAJIbHBIE COJU) U
MHUKPOHYTPHEHTBI  (MHUKPO3JIEMEHTBI, BOJO- M  KUPOPACTBOPUMBIE
BuTamMuHbl). CopepKaHue B MPOAYKTAX MUTAHUS ITUX BEIIECTB OMPEECISAET
MUIIEBYIO [IEHHOCTh MPOTYKTOB.

Mertoabl wuccie0BaHMA NUIIEBbIX MNPOAYKTOB. Jlng onpeneneHus
KOJIMYECTBA WJIM KAuyeCTBA OTAEJIbHBIX OPraHMYECKUX U HEOPraHUYECKHUX
BEIIECTB MCIOJIb3YIOT XMMHUYECKME METO/bl, B OCHOBE KOTOPBIX JeXar
cnenuduyeckre Ui MCCIEAYeMOIro BEIIECTBA KOJUYECTBEHHbBIE WIU
KAYECTBEHHBIE XMMHUYECKHE PpEAKUHH C ONpPEAeIEHHBIMH pPEaKTHBAMMU.
Takxe NPUMEHSIOT (PU3UKO-XUMUYECKHE METOABl JJI KOJIMYECTBEHHOTO
OIpPEEIIEHHUS] OCHOBHBIX KOMIIOHEHTOB IPOIYKTOB.

OO0mee coaep:kaHue MHHEPAJBHBIX BeELIECTB MOXHO ONPEIECINUTh C
MOMOIIBIO O30JICHUSI — METOJa, MIPU KOTOPOM MPOAYKT CHKHWTaroT, a 3074,
NOJIyYE€HHAs MOCJIE C)KUTAHUSI OPTraHMYECKUX BEIIECTB, JAET MPUOIMAKEHHOE
IIPEJICTABIIEHUE O KOJMYECTBE MUHEPAJIbHBIX BEIIECTB B MPOAYKTE.

OobopynoBanue
J171s1 BBIMOJTHEHMS] IPAKTUYECKOW pabOThI MOT'YT MOTPEOOBATHCS:

Iponykrsl s uccnenoBanus. Hanpumep, Mon0ko, OyJIbOHHBIE KyOUKH,
MyKa, KapTodeb.

PeakTuBbI 17151 IPOBECHNS KAUECTBEHHBIX peakiui. Hanpumep, pacTBOpsI
TUAPOKCUA HATPHUs, MEHOTO KyIlIOpoca, IIIF0KO03bl, PaCTBOP HoAa.
OOopynoBanue [Ji1 TPOBEIACHUS DKCIIEPUMEHTOB: CIIMPTOBKA, IITATUB C
npoOupKamMu, TPOOUPKOIEPKATETb.

Baxxno coOmiofaTh mpaBuia TEXHUKU O€30MacCHOCTH MPHU PadoTe ¢ XUMUYECKUMU
pEaKTHBaMH.

MeTtoauka npoBeaeHus

HexoTopslie 3Tanbl npakTHYecKoi padoThI:

N3yyeHne WHCTPYKHUiI 1O BBHINOJHEHUIO paboThl. B HuX mnoapoOHO
OMKCAH TMOPSAJIOK BBIMOJHEHUS KaXJOro OIbITa, YKa3aHbl HEOOXOAMMBIE
PEaKTUBBI U 000PYIOBAHUE.

IIpoBenenue skcnepumMeHToB. Hampumep, MOXXHO MPOBECTH OIBIT Ha
cofiepkanne Oenka (OMypeTOBYIO PEaKIUi0) — TpHU ACHCTBUM Ha OENKu
pacTBOpa THAPOKCHIA HATPUS W Ccoiu cCyidbhata meau (2) BO3HHUKAET
CUpPEHEBOE UM (PHOJETOBOE OKpAIIMBaHHUE.

HaOnroneHue 3a m3MeHeHMAIMM M aKKypaTHas (Qukcauus pe3ysbTaToB B
IIPOTOKOJIAX.

AHAMU3 TNOJYyYeHHBIX Ppe3yabTaToB U (OPMYIUPOBAHUE BBIBOJOB.
Hanpumep, MOXHO cpaenaTh BBIBOJ, YTO IMOJHBIA HAOOp NUTATENbHBIX
BemiecTB (OeNKH, >KUPBI, YIJIEBOAbI) COJACPKHUTCS HE BO BCEX MPOIYKTaX
MUTAHUA.

Baskno: npoba 1151 aHayM3a JA0/HKHA ObITh PEACTaBUTEILHON — COCTaB MPOOBI U
BCEH MapTHUU MPOIYKTa JODKHBI OBITh MACHTHYHBIMU. Takxke mpoba He JOoDKHA



COJIEpP)KaTh 3arpsi3HEHU — HU U3 YCTPOMcTBa MpobOOTOOpa, HU U3 MaTepuasoB
KOHTEHHEepa, HU U3 BO3AyXa, HU U3 KOHCEPBUPYIOILETO PEAKTHBA.

Od¢opmiaenne

Pe3ynbTaThl npakTuyeckoi paboThl MOXKHO O(DOPMUTE B BUJIE:

o Tabmuubl ¢ Ha3BaHUEM MPOAYKTOB, COJECPKAHUEM MUTATEIBHBIX BEILIECTB
Ha 100 r mpoaykTa v IpyruMu TaHHBIMHU.

o Otuyéra 0 mponenaHHOW paboOTe, B KOTOPOM HYXHO YETKO HANUCaTh
Ha3BaHWE, I1IeJib BBIMOJHEHUS, KpaTKME OTBETHl Ha BOMPOCHI JJIsi
MOJITCOTOBKH, OOBEKTHI U PE3YJIbTAThl UCCIICTOBAHMSI.

e 3akaoueHusi ¢ o0000IeHHEM, CHCTEeMaTH3alMell WM OOOCHOBAaHUEM
pPE3yIbTaTOB UCCIICIOBAHUM.

Pexomenayercs:

o M3yunTh 3THKETKM NHINEBBIX YHNAKOBOK TMPOAYKTOB — HaWTH
WH(OPMAIINIO O COCTaBE BXOMSAIINX B HUX MUTATEIHHBIX BEIIECTB.

o Ilpoananu3upoBaTh COCTAaB TPOAYKTOB, HCIOIB3ysd HWH(MOpPMAIUIO Ha
ATUKETKaX, — OMNpPENeINTh, KaKhe MPOAYKTh HaubOoyiee TMONe3Hbl IS
3JI0pOBbSI, @ KAKHUE CIEAYET yIOTPEOIATh B YMEPEHHBIX KOJINYECTBAX.

Jlaboparopnas padGora: UccinegqoBaHne XHMMHUYECKOTO COCTaBa MPOAYKTOB
MUTAHMUS.

OOHapyXeHHEe HUTPATOB B MPOJYKTAX MUTAHUSI.

HccnenoBaHne MaTepuanoB IOJYKOJIMYECTBEHHBIM  METOJOM  ONPEICIICHHUS
HUTPATOB C MCHOJb30BaHHEM JH(PeHMWIaMHHA (KOPHEIUIOAbl OBOIIEH, JIUCThS U
KOYEpPbDKKA KaIlyCThI, MJI0/bI PPYKTOB). AHAIM3 YPOBHS 3arpsi3HEHUS] HUTpATaMU
110 UHTEHCUBHOCTH OKPAIIMBAaHUS NPOAYKTOB PEAKIUU.

Bxirouaer uccrnenoBaHue KOPHEIUIOAOB OBOLIEH, JIUCTHEB U KOYEPHIKKHU
KamyCThl, IUJIOJOB (PYKTOB TMOJYKOJUYECTBEHHBIM METOJOM  OMpEIeICHUS
HUTPATOB C MCIOJIb30BaHHEeM JudeHunamuaa. CylHOCTh METO/Ia — BU3yaslbHas
OIICHKA OKpAIICHHBIX COCAMHEHUH, OOpa3yIUXCcs TpPH B3aUMOJICUCTBHUU
HUTPATOB C AU(PEHUITAMUHOM.
esab padoTsbl
Omnpenenurs coaep:kaHue HUTPATOB B HCCIEAYEMbIX MPOAYKTax. Takxke
MOYHO:

e OLICHUTH COJICPKAHUE HUTPATOB B Pa3HbIX YACTSAX MPOAYKTOB (Hampumep, B
KOYEPBDKKE KaMyCThl, B CEPALIEBUHE MOPKOBH);

e YCTAaHOBUTb, HE TMPEBBIIACT JIM COACPKAHUE HUTPATOB MPEAEIHHO
nonyctumble KoHmeHTpamuu (I1JIK), ycTaHoBieHHble MJi1 OBOIIEH U
bpyKTOB.

Merton 1Mo3BOJSIET OLICHUTH KOHIIEHTPALMIO HUTPATOB B MPOOE MyTEM BU3YaIbHOTO
CpaBHCHUS HMHTECHCUBHOCTM  OKPACKH  pPACTBOPOB CpPAaBHEHUS U  COKa
aHATM3UPYEMBIX 00pa3IIOB.

OoOopynoBanmue

Jl71s1 uccaenoBaHus MOT'YT OTPEeOOBATHCS:



o Hccaenyemblit maTepuan — KOPHEIUIOABI OBOILEH, JTUCThSI U KOYEPBbDKKA
KaMycCThl, TJI0]1bI (PPYKTOB.
o 1% pacrBop Au(peHUIaMMHA B KOHLIEHTPUPOBAHHOW CEPHOU KHUCIOTE —
peareHT AJid ONpEAEICHUs HUTPAT-HOHOB.
o IIpeamerHble cTEKIIA.
o [Iunerka.
o Crynka ¢ meCTUKOM.
o CrexkIsiHHAS MAJ0YKA.
Baxkno: mpu paboTre ¢ KOHIEHTPUPOBAHHOM CEPHOM KHCIOTONM HEOOXOIUMO
coOroaTh Mephbl 0€30MACHOCTH — OHA MOXET OCTAaBJISATh OXKOTH MPH MONaJaHUU
Ha KOXY.
MeTtoauka npoBeaeHus
IToaroroBka marepuaJa:
o Hccnenyemslii Marepruail OUUCTUTD OT 3arpsi3HEHUM, pacTEPETh B KaIUIy U
OTKaTh Yepe3 MapIIko.
o BbDKaThIl COK KallHYTh Ha IIPEAMETHBIE CTEKIIA.
/lobaBJieHHe peareHra:
o 1% pactBOp nudeHunamMuHa B KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTE IO
KarisiM 100aBUTH K MTpo0aM COKa UCCIIeyeMbIX OBOIIEH U (DPYKTOB.
BusyasbHoe HaO0AeHueE:
o buenno-ronyboe okpamMBaHHE — HHU3KOE COJECpP)KAaHUE HUTPAT-UOHOB
(6onee 0,001 mr/m).
o T'onyboe — cpennee (6osee 1 mr/m).
o Cunee — Boicokoe (6omee 100 mr/m).
B orcyrcTBHME HUTPATOB COK HE U3MEHSET LIBET.
IToBTOpHOCTH OmBITA — Hanpumep, 3 pasza. B ciyyae COMHEHUN B COIEpkKAHUU
HUTPATOB PSAJIOM KamaroT KAIUOPOBOYHBIN PACTBOP C M3BECTHOM KOHIIEHTpAIIHEH
BEIIECTBA U MOBTOPSIOT PEAKLIMIO C AU(PEHUTAMUHOM.
HNurepnperanust pe3yjaibTaToB
Pe3yibTaThl HCCJIAEI0BAHUS MOXHO OPOPMHUTH B BHUJE TAOJHUIIBI, HAPUMEp, C
rpajganuen coep kaHusi HUTpaToB. B Tabmiuiie MOKHO yKa3aTh:
e XapakTep OKpacku (O1emaHO-roy0as, rojyoas, CUHsIsA);
e COJIep>KaHUE HUTPATOB (HAMPUMED, AJIsI MOPKOBU — BBICOKOE, JJII KallyCThl
— BBICOKOE);
o g (QpPYKTOB — HampuMmep, AJs Tpyull, s0I0K, OaHAHOB — HHU3KOE
COZIEpKAaHNE HUTPATOB.
BaxkHo: pe3ynbTaThl METO/a HE MOTYT CIYKUTh OCHOBAaHHEM JUIsI OTOPAaKOBKHU
MPOAYKIIMM — OH OpPUEHTHUPOBAHHBIM, W OKpacka MOXKET BapbUpPOBaTh B
3aBUCMMOCTH OT KayecTBa pEAaKTHUBOB, CPOKAa MX TOJHOCTH, TEMIEPATyphl B
MOMEIIEHUH U JIPYTUX (PaKTOPOB.

TeMbl 1J151 1OKIA10B € NPe3eHTalHeH

KayecTBeHHBI XUMUYECKUN COCTAB MTPOAYKTOB [TUTAHUS.

Bemiectra, danbcudunmpyromnme npoayKThl TUTAHUS, U BEIIECTBA, 3arPs3HSIOININE
IIPOAYKTHI TUTAHUA.



OHpGI[CJICHI/Ie 3arpsA3HARINUX XUMHAYCCKUX BCIICCTB B ITPOAYKTAX ITUTAHUA,
OIPCACICHNUC BCIICCTB, HC 3asBJICHHBIX B COCTABC IMPOAYKTOB ITUTAHMA.

Tema 9.4. XumMu4ecknii aHAIU3 MPOO MOYBBI

dopMa TeKylIero KOHTPOJSl — TpakTUueckas pabora, jabopaTopHas padoTa,
JIOKJIAJT C MPE3EHTALuEN

Kon konrponupyemon komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTnueckas padora: O6iactTu Ha3HAYCHUS (PUMEHEHHS ) TTIOYBbI, UCXOMS U3
KaueCTBEHHOTO W  KOJMYECTBEHHOTO  COCTaBa. AHaluW3  HOPMAaTUBHOM
JIOKYMEHTAIINH.

Ponp Heopranwdeckux BEMIECTB B KAueCTBE MHUHEPAIBHBIX  YIOOpEHUH,
yJIy4IIUTEIEH TTOYBBI.

CocTtaB MUHEpaTBHBIX yIOOpEHUN M WX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
MOYBBI U €€ PAa3HOBUAHOCTHU. B3auMOCBSI3b cOocTaBa yAOOpEHUM M UX BIUSHUS Ha
BEreTaTUBHbIC CBOMCTBA U IJIOJIOHOIIEHUE PACTEHHIA.

BkntoyaeT paccmoTpeHve 061acTeit UCNosb30BaHMA NOYBbI, BAMAHWUA €€ coCcTaBa Ha CBOWCTBA U aHanu3
HOPMATUBHbIX AOKYMEHTOB, PErIAMEHTUPYHIOLLMX aHA/IN3 MOYB.

eab padoThl — U3y4HTh, KaK KAUECTBEHHBIA U KOJIMYECTBEHHBIM COCTAB MOYBHI BIUSIET Ha €&
Ha3HAYCHHE, U IPOAHATIM3UPOBATH HOPMATUBHBIE JOKYMEHTHI, CBSI3aHHBIE C aHAJIM30M I10YB.

OobsiacTu npuMeHeHust
Hekoropsle 001acTH, r1€ yYUTHIBAETCS COCTAB MOYBBI:

o Ceabckoe xo3siicTBo. Ilmomopoaue mOYBBI 3aBUCUT OT COAEpPKAHUSA
ryMyca, MUHEPAJIBHBIX 3JIEMEHTOB U MUKPOOPraHU3MOB. 3ydeHne CBOMCTB
MIOYBBI TIO3BOJISIET POTHOZUPOBATH YPOXKANHOCTh, MOAOUPATh PACTEHUS IS
KOHKPETHBIX YCJIOBHM M NPUHUMATh MEpPbl 110 YIYYUICHHUIO IIOYB.
Hampuwmep, [ECYaHbIE I1OYBBI XapakTepU3yrTcs XOpOoIIen
BOJIONPOHUIIAEMOCTBIO, HO cla0bIM yAep)KaHMEeM BJarud M TNUTaTeNbHBIX
BEIIECTB, TOTJa KaK MIMHUCThIE — HA000POT, YAEPKUBAIOT BOJY, HO MOT'YT
OBITh IUIOTHBIMU U TPYJHOIIPOHULIAEMBIMHU JIJIs1 KOPHEN pacTEeHUH.

o MHMuKeHepHO-Teo0Oru4ecKue CBoicTBa. J{ONrOBEYHOCTH JEPEBSIHHBIX,
METAJUIMYECKUX U OETOHHBIX KOHCTPYKLMH, (DyHIaMEHTOB 34aHUN U UX
CTEH 3aBUCHUT OT XMMMYECKOI'O COCTaBa IIOYBEHHO-TPYHTOBBIX BOJ U OT
B3aMMOJCHCTBHS MEXYy MaTEpUaIaMU COOPYKEHUN U MIOYBOM.

o Ouncrka BoAbI, NepepadoOTKa OpPraHMYecKUMXx 0TrxoAoB. IlouBa urpaer
BaXHYIO pPOJb B OTUX I[POLECCAaX, CIOCOOCTBYS  IOJAJIEPKAHUIO
JKOJIOTHYECKOTO PaBHOBECHSI.

o [Ioryomenne 3arpsi3Hsomux BemecTB. [louBa crnocobHa mornomare u
yIepKUBaTh B ce0€ pa3jIMyHbIe 3arps3HSIONIME BEIIECTBA, B TOM YHCIIE
PaAMOHYKJIUABI, CBA3BIBAS MX XMUMHUYECKUM M (U3MUECKUM MYTEM. DTO
IIPENOTBPAIAET IOCTYIUIEHUE JTUX COCAMHEHUHW B IIPUPOJAHBIE BOJBL,
pacTeHus W Jajiee MO IHILEBBIM LEMSIM — B JKABOTHBIE OPraHU3MBbI U
YEJI0BEKa.



Takke MOXKHO pacCMOTpPETb, KaK KAa4eCTBEHHBIM W KOJMYECTBEHHBIM COCTaB
MMOYBEHHBIX MHKPOOPTraHU3MOB OINpPEAEIAET MIOAOPOAUE: TIOAOPOIHBIE, XOPOIIO
OKYJIbTYPEHHbIE TIOYBBI C OOJIBIIMM KOJMYECTBOM OPraHUYECKOro BEIIECTBA
coZiepXaT 3HAYUTEJIbHO OOJIbIIE MUKPOOPraHM3MOB, YEM TIJIMHUCTHIE MOYBHI U
MyCTBIHHBIE TTOYBHI.

HopmaTtuBHast JOKyMeHTALUS

Hekoropble HOpMAaTHUBHBIE TOKYMEHTBI, KOTOPbIE MOXHO MpPOAHAIM3UPOBATH B
pamMKax IpaKTUYECKON padOTHI:

« TOCT P 56157-2014 — wHanuoHanbHBIA cTaHmapT Poccuiickoi
Qdenepanuu, yCTaHaBIMBaeT oOmMe TpeOoBaHUS K pa3paboTke U
NEePECMOTPY METOAMK Kaye€CTBEHHOTO M KOJMYECTBEHHOTO aHallu3a COCTaBa
U CBOMCTB 1po6 mouB. B cTangapre onpeaeneHbl TEPMUHBL: «Ka4eCTBEHHBIN
aHaJM3» — SKCIEPUMEHTAIHOE YCTAaHOBJIEHUE (akTa MPUCYTCTBUS WM
OTCYTCTBHUSI HCKOMOTO KOMIIOHEHTa B Mpo0e TMOYBbl NpU 33JaHHOM
IOPOrOBOM 3HAYEHHHM €ro COAEpPKaHUs, «KOJIMYECTBEHHBIH aHAIN3» —
AKCIEPUMEHTAILHOE ONPENCIICHUE 3HAYEHUW OIHOTO WM HECKOIbKHX
noKazaresiei, XapakTepU3yIOLUX COCTaB Mpo0 MOYB.

o T'OCT 17.4.4.02-2017 — mexrocyIapCTBEHHBIN CTaHIApT, MpeaHa3HAYCH
JUISL KOHTPOJSL OOIIEro W JIOKAJIbHOIO 3arpsi3HEHHs] TMOYB B paiioHax
BO3JICMCTBUS TPOMBIIIICHHBIX, CEJIbCKOXO3SMCTBEHHBIX, XO3SMCTBEHHO-
OBITOBBIX M TPAHCIIOPTHBIX HCTOYHUKOB 3arpsi3HEHUs, IpU OLEHKE
KaueCTBEHHOTO COCTOSIHHSI II0YB, a4 TaKK€ IIPU KOHTPOJIE COCTOSHUS
IIJI0IOPOHOTO clios, MpeHa3HAau€HHOT O LTSt 3eMJICBAHHUS
MaJIONPOAYKTUBHBIX Yroauil. B cranmapre yka3zaHbl MeTOJbl OTOOpa H
MO OTOBKHU pod JUIS XUMHYECKOTIO, 0aKTEepHOJIOTHYECKOTO,
reJIbMUHTOJIOTUYECKOT 0 aHaIH3a.

o MY 2.1.7.730-99 — wmeronuueckue yKa3aHUs, SBISIOTCS HOPMAaTHUBHO-
METOIMYECKOM 0a30M [JIsl OCYIIECTBJIEHHS T'OCYAAPCTBEHHOI'0 CAHUTAPHO-
SMUJEMUOJIOTUYECKOTO0 HAaJa30pa 3a CAHUTAPHBIM COCTOSTHUEM T0YB
HAaCeNEHHBIX  MECT,  CEIbCKOXO3AMCTBEHHBIX  YIOJHWW, TEPPUTOPUU
KYPOPTHBIX 30H U OTHAEJIbHBIX YUPEKACHUN. B JOKyMEHTE yKa3aHbl METO/BI
OLICHKH CTENEHU XUMHUYECKOTO 3arpsi3HEHHS TIOYB, CAHUTAPHOTO COCTOSIHUS
NOYBBI 10 CAHUTAPHO-XUMHUYECKUM NOKA3aTesIM U APYTHUE MOKA3ATEINH.

BakHo: mpu aHanu3ze HOPMATUBHOW JOKYMEHTAllUM MOXHO OOpaTUTh BHUMaHUE
Ha TO, KaK JIOKyMEHThl YUYWUTBHIBAIOT OCOOEHHOCTH HCHOJb30BaHUS TOYB U
MPOBEJICHUS aHajiu3a MX COCTaBa, HANpUMeEp, Ha TO, KaK OHHU OIPEAEISIOT
TEPMUHBI U ONPEEIICHUS, YCTaHABIMBAIOT TPEOOBaHUs K OTOOpY o0 U aHANU3Y.

Ponv  neopeanuueckux eewjecme 6 Kawecmee MUHEPANbHBIX YOOOpeHUL,
yaydwumeneu noysoi.

Heopranuueckue BeliecTBa UrPpaldT Ba:XKHYI0 POJib B CEJILCKOM XO03sliicTBe —
OHH HUCTIOJIB3YIOTCS B KAUECTBE MUHEPATBHBIX YAOOPEHUH U YIyUIIUTEICH MOYBBI.

MuHepaJjbHbIe Y100peHus

MuHepajibHble YA00peHHMsi — HTO HEOPraHWYECKHE COCAMHEHHUS, B COCTaBe
KOTOPBIX HaXOJSTCS JIEMEHTHI MUTAHUS PACTCHU B KOHIIEHTPUPOBAHHOM (popme.



Nx ocHOBHas 3amaya — BOCHOJHHUTb HENOCTATOK KIIOUEBBIX MAakKpoO- H
MHKPOIJIEMEHTOB, HEOOXOAUMBIX ISl POCTA KYJBTYP.
Hexortopsbie 3j1eMeHTbI, KOTOPbIEe BXOAAT B COCTAB MUHEPAJIBHBIX YA100peHMI:

o A30T — CTUMYJHpPYET POCT 3€JIEHOW MacChl PACTEHUHW M YJIydIIaer
npoueccel  porocunTe3a. [lomynsipHble BHIBI: aMMUayHas CEIUTPA,
Kapbamu U Cyib(paT aMMOHHUS.

o« Kamumii — yKpemsieT KOpPHEBYIO CHUCTEMY, IOBBIIAET YCTOMYMBOCTH

pacTeHMil K OOJe3HAM M HEOJIaronpusTHbIM yclIoBUAM. (OCHOBHBIE
BapUaHThI: XJIOPUJL KaJHsl, CylIb(aT Kalus U KaTMMarHes3usl.

o ®ochop — yckopsieT HopMUpPOBAHHE KOPHEBOW CHUCTEMBI, CIIOCOOCTBYET
IBETEHUIO M co3peBaHMi0 IUI0J0B. Ilpumepsr: cynepdocdar, noliHON
cynepdocdar, mpenumnuTar.

Kpome Makpo3jieMeHTOB, B COCTaB€ MUHEPAIbHBIX YyIOOpPEHUH MOTYT
MPUCYTCTBOBATh MHUKPOAIJIEMEHTHI, TaKM€ KaK MarHuii, xene3o, O0p, IMHK,
Mapranen 1 Mo0aeH. OHM HeOOXOMUMBI JJI PETYISIUA OOMEHHBIX TPOIECCOB,
YCTOMYUBOCTH PACTEHUM K cTpeccaM U (POpMUPOBaHUS KAaUECTBEHHOTO YypOXKasl.
Hexoropbie 0c00eHHOCTH MUHEPAJIbHBIX Y100peHMii:

o Bbicokasi KoOHUIeHTpauMsi MNUTATeJIbHBIX BelleCTB — YI0OpeHUs
coJiepskat OOJbIIOE KOJIMYECTBO AKTHUBHBIX KOMIIOHEHTOB, YTO IO3BOJISIET
SKOHOMHO pacxoo0BaTh UX.

o CkopocThb AelicTBUSA — MUTATENIbHBIE BELIECTBA CTAHOBSITCS JOCTYIMHBIMU
JUI pacTeHUN MPAaKTUUYECKH Ccpa3y IIOCIE BHECEHMs, UYTO Ba)KHO JJIs
OBICTPOIO pocTa U Pa3BUTHS KYJIbTYP.

o  YHHUBepCAJIbHOCTb — 3TH YA0OpEHUS MOIXOAAT AJsi OOJBIINHCTBA THUIIOB
IIOYB U KYJBTYP.

e Ya00cTBO [J03MPOBAHUSI — TOYHOE PETYIMPOBAHUE  KOJIMYECTBA
NUTATEIbHBIX BEUIECTB MO3BOJIIET CO3/1aBaTh ONTUMAJbHBIC YCIOBUS IS
pacTteHuil, uzoeras nepen30bITKa UM HEAOCTaTKa AJIEMEHTOB.

BaxHo: MuHepanbHble YIOOpeHHs TpeOyIOT COOJIIOCHUS HOPM U IpaBUII
BHECEHMS] — HEIMPAaBWJILHOE MPUMEHEHHE MOXKET CIPOBOIMPOBATH BBIMBIBAHHE
MOJIE3HBIX BEIIECTB, HAKOIJIEHUE COJIEH B MOYBE U CHUKEHUE €€ TI0I0POIHSI.
N300paxkeHrs  pa3iMyYHbIX  BHUJIOB  MHUHEPAJIbHBIX  YAOOpPEHUM:  a30THBIE,
¢dochopHble, KaTuiHbIE:

Murnepamseie yaobpeHus

TIpocreie Konruexcueie

I | | | |
AZ0THBIE $ochoprere  Kamuineie Cnoxseie CMeIIaHHEIE
Amnppiavraa  [IpocToi Xnopug Hurpat Hurpodocka
CEIMTpa U ABOHHOH Kamid KamA Ammodocka
Moyepnna cymnep- Anmodoce!
AwnmnmadHad  docdatel
BOZA doctopur-

Had MyKa



Knaccudukaumsa yaobpeHnin (No npoUcxoxaeHuo)

OpraHunveckue MuHepaneHbie
HaBo3, KoMnocT, Topd

Rl b

Aso:erle PochopHble ggﬂ::oﬂph;;
Kungkun aMmuak, Cynepdpocpar npocTon, Kanwus
NH4Cl-xnopug Ca3(PO4)2-thocdopymsan myx
aMMOHWS
MukpoyaobpeHus
ZnS04

Yay4muream noYBsl

Heoprannyeckue BemecTBa Tak:Ke MCIOIL3YIOTCH B KayecTBe Yiy4ylluTe e
NMOYBbI — J100aBOK, MOJYYEHHBIX U3 TOPHBIX U OCAJOYHBIX MOPOA U MPUPOIHBIX
MuHepanoB. Hekoropbie npuMepbl TAKUX YJIYYLIUTEICH:

o JlmaTroMuT — J€7aeT IIMHKUCTBIE M MAJIOIUIOAOPOJHBIE MOYBHI OoJiee
PBIXJIBIMA M BO3AYXOINpOHHUIIaeMbIMHU. CBsI3bIBaeT OOMbIINEe 00BEMBI BIIAry,
IIOMOTasl PEryJMpOBaTh BJIAXKHOCTb MOYBBL: B TSKENBIX TIPyHTaX He
OPOUCXOIUT TEPeyBIAKHEHHUs, a B JIETKUX, HA00OpOT, MAOJbIIe
3a/IepKUBAETCS BOJA.

o Byakannueckmii HeoJMT — YyaydinaeT (PU3MUYECKHE CBOMCTBA IOYBHI,
nenas e€ phIXJIOW M TMOPUCTOM, 0€3 KOMKOB U KOPKHM Ha IOBEPXHOCTH.
YepKuBaeT B IOYBE IIOJIE3HBIE MHKPODJIEMEHTBI M BOAY, ITOCTEIIEHHO
OTZ1aBask UX PACTEHUSAM B IIEPUOMBI 3aCYXHU.

o BepMHKYJIHUT — 1enaeT o4By PhIXJION U BIArOEMKOM, TaK Kak IpH I10JIUBE
YacTUI[bl BEPMHUKYJIUTA pa30yxarT, a 3aTeM IOHEMHOI'Y OTIAI0T Biary
pacTeHUsAM.

BakHo: HeopraHuyeckue yIy4lIUTEIW IIOYBbI HE MEHSAIOT CTPYKTYpPY IIOYBBI, a
JUIIb JOOABISIOT B HEE XMMHUUYECKHE AJIEMEHTHL. [IpM 3TOM KONMYECTBO TEX WM
UHBIX BELIECTB B II0YBE€ TPYAHO KOHTPOJIMPOBATH, IIO3TOMY JIErKO CO3J1aTh
U30BITOK, HampuMmep, aszoTa. Tak, TskEnas TJIMHUCTas TOYBAa HE CTaHET
IUIOZOPOJIHEE OT PETYJIIPHOTO BHECEHHUS JIUIITh MUHEPAIbHBIX I00ABOK.



JlabopaTopuas pabdora: VccinenoBanre XuMUYECKOTO COCTaBa MpooO MOYBHI.
OOGHapyxeHHEe HEOPraHUYECKUX TTpUMecel B Mpodax.
[Ipurorosienue npoObI MOYBKI JIsI KCCIEAOBAHUS KUCIOTHOCTH/ IEIOYHOCTH,
HEOpPraHUYECKUX 3arpsisHeHuil. OOHapyKEeHUE XJIOPHUA- U CYIb(aT-HOHOB B IIPOOE
MTOYBBHI.
CocraBneHue ypaBHEHUN peaknuii oOHapyxeHus. CpaBHEHHE TOJY4YE€HHBIX
nokasaresyieil ¢ HOpMaTUBHBIMU (CIPAaBOYHBIMH) 3HAYEHUSIMHU.
eab padoTsl
HccnenoBanne  XMMHUYECKOTO ~ COCTaBa  MOpoO  TMOUYBBL,  OOHApYKEHHUE
HEOPraHUYECKUX  MpUMeEced, OINpeAesieHHe  KHUCIOTHOCTHU/IIETOYHOCTH U
HEOPraHWYECKUX 3arpsi3HEHUH, BBISBIICHUE XJIOPU- U CYIb(aT-MOHOB.
O0opynoBaHNe U peaKTUBbI
o IIpoOGsl mouBkI
« JlaGopartopuas mocyna (mpoOUpKHU, BOPOHKH, (PHITETPHI)
o PeakTussr:
o PactBopsl kucnotr (HCI, HNO:s)
Xnopug 6apust (BaClz)
HuTtpat cepedpa (AgNOs)
HNunuxatopsl (makmyc, peHondranernn)
o JucTrmiumpoBaHHas BOxa
Xox padoTsl
1. MoaroroBka NpoodbI NOYBbI
o O160p poOKI TOUBHI ¢ T1yOUHBI 0—20 cM
o l3MenbueHue U MpocenBaHUE YEPE3 CUTO
o BspemmuBanue HaBecku (20-30 r)
2. O0Hapy:KeHHe HEOPTAHUYECKUX MpPUMeceii
« PactBopenue mpoObl B TUCTUIUTMPOBAHHOMN BOJIE
o OunpTparusa pacTBopa
o IIpoBeneHue KaueCTBEHHBIX PEAKIIUA HA MOHBI
3. Omnpenenenue KHCJIOTHOCTH/IIET0YHOCTH
o IloaroroBka BBITSXKKH U3 TTOYBbI
o Omnpenenenue pH ¢ moMonib10 HHAUKATOPHBIX OyMaxek uinu pH-merpa
4. OOHapyxeHHe XJIOPUA-UOHOB
« K pactBopy mouBsl 100aBISIOT pacTBOpP HUTpATa cepedpa
o Habmogarotr o6pa3zoBanue 6€10ro TBOPOKUCTOTO OCaaKa
o Ypasuenue peakiuu: Cl+Ag"—AgCl|
5. O0napy:xenue cyJb(paT-nOHOB
o K dunbTtpary no0aBmistoT pacTBop xjiopuaa oapus
o OO0pazyertcs Oenblii 0caIoK
o YpaBHeHue: SO+ +Ba**—BaS0a]
O0padoTka pe3yJbTaToB
CpaBHUTE TTOJIYYCHHbBIE TTOKA3aTENId C HOPMATUBHBIMU 3HAYCHUSIMU:
o pH noussI:
o Kucnasg: <6,0
o Heirpansnas: 6,0-7,0

O
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o Illenounas: > 7,0
o Conepxanue npumecei:
o Xmopuasl: 10 300 Mr/Kkr
o Cynsdarer: 1o 1000 mr/kr

BriBog

Ha ocHOBe mosy4eHHBIX JaHHBIX CHEJIANTE BBIBOJ O KAUECTBE UCCIIEIYEMOM
MOYBBl M COOTBETCTBUM €€ TMOKA3aTeJIed HOPMATHUBHBIM 3HAYECHUSM. Y KAXKUTE
BBISIBJICHHBIC 3arpsI3HCHUS M KX KOHIICHTPALHIO.

TeMbl 17151 TOKJIA0B € MPe3eHTaluel

Knaccudukanus mous mo BUAY M HA3HAUEHMIO, UCXOMAS U3 XUMHYECKOTO
COCTaBa.

Wnentudukanuss npoObl MOYBHI MO €€ XMMHUYECKOMY COCTaBY, OINKCAaHUE
BO3MOYKHOCTEW €€ NPUMEHEHUS.

TpeboBaHus K KaueCTBY IOYBBI PA3JIMYHOIO HA3HAYEHUS.

Onucanre 0COOCHHOCTEH HCMOJIB30BAaHHUS IMOYB B 3aBUCHMOCTH OT THIIOB,
CHOCOOBI YIyYIlIEHHUsI KaYeCTBa MOYB B 3aBUCUMOCTH OT Ha3HAYCHUS.

OO0sacTH MCNONB30BaHMUSI OPraHUYECKUX YAOOPEHHUH B 3aBUCUMOCTU OT
KauyeCTBEHHOT'O COCTaBa.

Onucanue opraHMYecKUX yIOOpeHHUH U UX MPUMEHEHHUE B 3aBUCUMOCTU OT
COCTaBa MOYBBI U €€ Pa3HOBUHOCTH.

Tema 9.5. UcciienoBanne 00beKTOB Ouochepnl

dopma TeKylIero KOHTPOJIs — MpakTudeckas padboTa, 1abopaTopHas padora,
npohecCHOHATBHO- OPUEHTHPOBAHHBIE TPYITITOBBIE TTPOCKTHI - JOKJIAIbI

Kon xourposnupyemoii komnerenunu: OK 01, OK 02, OK 04, OK 07

IIpakTnueckas padora: OOOCHOBaHHE AaKTYyaJIbHOCTH BBIODAaHHOW TEMBI.
BroisiBnenne mpoOnembl  uccienoBaHus. BpiOop 00BEKTOB M METOIOB
uccnenoBanusa. IlocraHoBka 1eneid u 3amad  uccrnenoBanus. OrnpenereHue
npoaykta wucciemoBanusa. OmpeneneHue OSTamoB W COCTaBJICHHE IUTaHA
MCCIICZIOBAHUA.

O0ocHOBaHHE aKTYaJIbHOCTH

AKTYaJIbHOCTh TeMbl MCCJI€0BAHUS — 3TO OOOCHOBAaHHOE OMpeeleHHue e&
BOXHOCTH JJISi Pa3BUTUS HAyKH WIM TEXHUKH B JaHHOM 0OJacTh 3HaAHMUSL.
HekoTopbie KpUTepuu akTyaabHOCTH:

o Hayunas u npakTuyeckass 3HAYMMOCTbL — TeMa JODKHA UMETh 0c000e
3Ha4YeHUE JJI1 pa3BUTHUSl HAYKH, UCCIIEJOBAHME JIOJDKHO IpeJiaraTh HOBBIE
3HaHUS WIH PEILIEHUs CYIIECTBYIOIIUX MPOOIIEM.

o Texkymmii KOHTEKCT — TeMa JODKHA OBITh CBsi3aHA C COBPEMEHHBIMH
COOBITHSIMU, TPEHAAMH, NTpoOJIeMaMH WIM H3MEHEHUSMU B OOIIECTBE,
YKOHOMMKE U JPYTUX 001acTsX.

o IIpobdiemMa uiIM HEXOCTATOK B CYNIECTBYIOIMX HCCIEAOBAHUAX —
aKTyaJbHOCTh ONpENENIIeTCS HATMYMeM MpoOjeMbl, HEPEIIEHHOrO BOIpOca



WIA HEIOCTaTKaMM TEKYIIMX HayYHbBIX HCCIIEJOBAHUM, KOTOPBIE MOXHO
YCTPaHUTh, ITPOBE/II HOBOE MCCIIEIOBAHHUE.

Kak 000cHOBATh aKTYaJILHOCTD:

M3yunTh CyLIeCTBYIOIIME MCCIAEAOBaHUS UM HaydHble MYyOJUMKaUUU TIO
BBIOpAaHHOI TEMe.

Iloka3arh, Kak HCCIIEIOBAHHE CBA3aHO C COBPEMEHHBIMH SIBICHMSIMU,
HaInpumep, TEXHOJIOTUYECKUMU M3MEHEHUSIMH, COLIMAJIbHBIMU
TEHJCHIUSMH.

O60CcHOBaTh MPAKTUYECKYIO 3HAYUMOCTh — YKa3aTh, KaKue MPaKTUUYECKHE
BBITO/IbI MOXKET JaTh MCCIIEOBAaHUE, YKa3aTh Ha MOTEHLHMAIbHBIE 00JACTH
IPUMEHEHUS PE3YIbTATOB.

BroisiBiieHue np 00J1eMbl

IIpobGiema wucceqoBaHusi — 3TO KOHKPETHOE HAay4YHOE WM MPaKTUYECKOE
MPOTUBOpPEYHE, BOMNPOC WM 3aTPyAHEHHE, KOTOpoe TpedyeT pa3pelieHus.
HexoTopbie 0cOOEHHOCTH MPOOTIEMBI:

AKTyalbHOCTh — TIpo0JeMa J0JKHA OBITh aKTyaJIbHOM Kak ¢ Hay4dyHOM,
TaK U C MPAKTUYECKON TOUYKH 3PEHHUS.
KonkperHoctb — mnpoOneMy HYXKHO YETKO CPOpMYIUMpOBaTh U

KOHKPETH3UpOBaTh, H30eratb oOmmx ¢pas U (HOPMYyIUPOBOK, KOTOpPHIC
MOTYT OBITh UCTOJIKOBAHBI HEOTHO3HAYHO.

Hayunasi HoBM3Ha — mpo0iieMa [OJDKHA BKJIIOYATh ACMEKThI, KOTOpPHIE
paHee He OBUIM HCCIEAOBaHBl WM TPEOYIOT HOBOrO MOAXOJAA IS HX
peIICHMUS.

IIpakTnyeckass 3HAYUMOCTL — Tpo0JieMa JIOJDKHA MPEArnojarath MMyTH
pEIIeHHs, KOTOpbIe MOTYT OBITb MPUMEHEHbI B PEAJIbHOW KU3HU WIH
TIPAKTHKE.

Kak cdopmyanpoBars nmpoodsiemy:

OnpenenuTh TEMY HCCIEIOBaHMS, HadyaTh C OOIIEH TeMbl, KOTOpas
UHTEPECYET U 10 KOTOPOH UMEETCsI IOCTAaTOYHOE KOJIMYECTBO JIUTEPATyPHhI.
N3yanTh CyIIECTBYIOIINE HWCCIEAOBAHUSA, YTOOBI BBIIBUTH MPOOEIHI,
HepeHIEHHBIE BOMPOCHI U MTPOTHUBOPEUHS.

Cy3uthb TeMy, chOKYyCHPOBATHCS HA KOHKPETHOM aCHEeKTe, KOTOPBIA KaXeTcs
Han0oJiee 3HAYMMbIM U HEJIOCTATOYHO U3YyYECHHBIM.

ChopmynupoBaTh BOIPOC — TPEBPATUTh BBISBICHHBIA IpoOeT WU
MPOTUBOPEUUE B UCCIIEIOBATEIHCKUI BOIIPOC.

Br100p 00bexkTOB
OO0beKkT HccieI0BaHUA — HTO NPOLECC WM SIBICHHE, KOTOPOE IOPOXKIAeT
MpoOJIEMHYIO CHUTYyallui0 W TpedyeT u3ydeHus. HexoTopble pekoMeHAalnuud o
BbIOOPY 00BEKTA:

IIpoananum3upoBarb  001aCThb 3HAHUM —  MU3YYUTh  TEKYIIHE
UCCIICIOBAHUS, TEHICHIINU, MPOOJEMBbI M JTOCTHIKCHHS, YTOOBI TOHSTH,
KaKkue OOBEKTHI Ceuac akTyaJbHbl 1 HHTEPECHBI COOOIIECTBY.

YTo4HUTH HHTepechl — OOBEKT JIOJDKEH COOTBETCTBOBATH HAyYHBIM
UHTEpECcaM.



o Omnpenesurb BO3MOKHOCTH JJIsl HMCCJIEIOBAHMA — IOAYMaTh, KaKue
OOBEKThl JOCTYNHBI JJI HW3YyYEHHUs, YUUTHIBATH BO3MOXXHOCTH  JIJIsi
HAOJIIOICHU, SKCIIEPUMEHTOB, COOpa TaHHBIX.

o CdopmyaupoBatb 00beKT — UYETKO U SICHO CHOPMYJIMPOBATH €ro B
pabote, OOBACHUTH, MOYEMY BHIOpAH UMEHHO ITOT ACIEKT, U KaKOe MECTO
OH 3aHHUMAET B CTPYKTYpPE UCCIIEIOBAHUS.

IIpeamer ucciieoBaHusE — ATO KOHKPETHBIN acleKT 00bEKTa, TO, YTO U3Y4aeTCs
Oonee rayboko. Hampumep: 00BEKT — «cHCTeMa CpeaHero oOpa3oBaHUs,
peIMET — «BIUSHUE TU(PPOBBIX TEXHOJIOTUH HA YUEOHBIN MPOIIECC.
CocraBjienue mjiana

Ilnan wucciaegoBaHMsi — HTO TOPSAOK TPOBEJACHUS M3BICKAHUS, KOTOPBIH
MIOMOTAET YIMOPSA0YNUTh PadOTy M HE YIMYCTUTh Ba)KHbIE MOMEHTHL. Hekotopswie
AJIEMEHTHI IJIaHa:

o Baenenue — omnucanue 00ObEKTA U MPEAMETA C AKIIEHTOM Ha aKTYyalbHOCTh
TE€Mbl, YIIOMHUHAHUE METOJIOB UCCIIEOBAHUSI.

o AHAIM3 JINTEPATYPHBIX HCTOYHMKOB — HU3YyYEHUE CYIIECTBYIOIIUX
TUII0TE3, HAYYHBIX TEOPHil, pelIeH, pa3padoToK.

o BerynureabHas 4acTh — PACCMOTPEHHUE CYIIECTBYIOUIMX KOHUEMUUNA H
YTBEPKICHUH, KaCaIOIUXCS aKTyaIbHOU MpoOJIEMbI WIIM BOIIPOCA.

o OcHoOBHasi 4acTb — IMPEACTABJICHHE TEOPETHYECKOW Oa3bl, HA OCHOBE

KOTOPOi1 aBTOP MPOBOJUT MPAKTUYECKUE U3BICKAHUS U OIIBITHIL.
o 3axil04eHHe — 3HAKOMCTBO C TIOJIYY€HHBIMHU BBHIBOJAMHU.
o CocraBienne OuOnmuorpaguueckoro CHnucKa B COOTBETCTBUH C
tpedoBanusmu ['OCT.
o IloaroroBka HArJsiIHOr0 MaTepHaa (cxem, Ta0HIl, TpaduKOB).
Hexkotopble 3Tanbl JIAHUPOBAHUS

o Pacnpenesienue 3a1a4 W OlEeHKAa pecypcoB — CcHOPMYIHpPOBATH |
3arycaTh Ha3BaHUE BCEX 3ajad, JUIS KaXJIOH M3 HUX IPOIHCATH YKEJIaeMbIi
pe3yJbTar.

o OmnpenesieHne BpeMEHHbIX PAMOK — 3apaHee CIUIAHUPOBATh M MPOIMUCATH
CPOKH BBITIOJTHEHUS KaXJ0M 3a]a4i U BCETO UCCIENOBaHUS B I1E€JIOM.
o IlocTpoenue XPOHOJIOTH4€eCKOro MOpsiAKA — MIPOINUCATh
MOCJIEA0BATEIBHOCTD UCIIOJTHEHHUS 3371a4 U BO3MOXXHOCTh X MEPEKPECTHOrO
WJIM TIAPAJIETIbHOTO BBINOJHEHUS.
BaxknHo: 1npu cocraBieHUM IIaHA CleAyeT JOOUThCS YETKUX HAy4YHBIX
(GOPMYIHPOBOK U YUTH OT CIIMIIKOM IAPOKUX OIMPEICIICHU.

JlaGoparopuas pabora: lcciegoBanue oObEKTOB OMOC(Ephl HAa KUCIOTHOCTb,
HIEJIOYHOCTh, XUMHUYECKUUA COCTaB (3arpsi3HUTENH, MAKpO- U MHUKPODJIEMEHTHI).
OO6pabotka pe3yibTaToB uccienoBanus. OIleHKa KayecTBa HCCIEAYyEeMOro
00BEKTa, UCXOS U3 PE3yIhTATOB XUMHUECKOTO aHAJTH3A.

JlaGopaTopHass padora 1O MCCIeA0BAHUI0O O0beKTOB Omochepbl Ha
KHCJIOTHOCTDb, IIEJ0YHOCTb, XUMHUYECKHIl COCTAB (3arpsA3HUTEH, MAKPO- H
MHUKPOIJIEMEHTbI) MOKeT BKJIIOYATH H3yUYeHHEe METOIO0B OIpeaeeHHsT dTHX
nokasartejieil, aHaJIU3 3arpsI3HAIONIUX BEILIECTB M onpe/ejieHHe COIePKAHUSA



MaKpo- M MHKpPO3JeMeHToB. Takxke paboTra MOXKET BKJIIOYATh OOPaOOTKY
pE3yNbTATOB MCCIECAOBAaHUS M OLIEHKY KayecTBa OOBEKTAa Ha OCHOBE pPE3yJbTaTOB
XUMHYECKOTO aHAIN3a.

Hwoxe npuBeneHb! uaeu st Takoi paboThl.

KucaoTHOCTD ¥ IEJI0YHOCTH

Onpenesienne BeJUYMHBI BOAOpoAHOro mnoxkasarenas (pH). Hanpuwmep,
Ui uccheoBaHusi BoAbl pH UM3MEpSIOT  KOJTOPUMETPUUECKUM  WJTU
NOTEHIIUOMETPUYECKUM  MeTojoM.  [IpubmmxkénHo  3HaueHue  pH
OTIPEICINIAIOT C TTOMOIIBI0 YHUBEPCATLHON WHIUKATOPHON Oymaru, KOTopas
U3MEHSET OKPACKy B 3aBUCUMOCTH OT KOHIIEHTpAIlMi HOHOB BOJOPO/IA.
Onpenenenne KUCJIOTHOCTH mouBbl. Ornpenensitor BenuuuHy pH
CyCIIeH3MM TMOYBbI B Bojae (akryanpHas kuciaotHocth) u B KCl
(moTeHIManbHasl KUCIOTHOCTh). B 3aBUcHMMOCTH OT BenuuuHbl pH peakius
IMOYBBLI MOXKET ObITh: 3,0-4,5 — cunbHokucaag, 4,6-5,5 — kucnasa, 5,6-6,5
— cmabokucnas, 6,6—7,0 — ueltpansuas, 7,1-7,5 — cnabomenoynas, 7,6—
8,5 — menounast, > 8,5 — CHJIBHOIIEJIOYHAS.

Yuér Memawmux d¢akropos. Hanpumep, npu 3HAYUTEIBHON
KapOOHATHOM KECTKOCTH BOABI B IMPOIECCE TUTPOBAHUS THIPOKAPOOHATHI
KaJIbIIUS M MarHus TIEPEXOIsIT B TPYAHOPACTBOPHUMbBIC KapOOHATHI, BBI3bIBAS
NOMYTHEHUE HuccienyeMoro pactBopa. CHATh 3TO  OTPULIATENILHOE
BO3/ICHCTBUE MOXHO paz0aBiieHuEeM POOKI NPOKUISTYEHHON
JTUCTUJUITMPOBAHHON BOJIOK.

XHUMHYECKHH COCTaB (3arpsA3HUTEJIN)

Hcnonb3oBaHue MeETOAOB  KAYECTBEHHOI0 U KOJUYECTBEHHOIO
aHaau30B. Hanmpumep:
o TurpuMerpu4yecKkuii MeTOI — HU3MEPEHUE CTAHIAPTHOTO PACTBOpA
peareHTa  (TUTpaHTa), H3PACXOJIOBAHHOTO HAa  PEAKLUUIO C
aHaJIM3UpyeMbIM BeliecTBOM. OrpeeneHrue MNPOBOJAT CIIOCOOOM

TUTPOBAaHUS — TPWIMBAHUS TUTPAaHTA HEOONBIIMMHU TOPIUIMH K
aHanM3upyeMoi mpooe.
o CrnexkTpajabHble MeTOAbl — (U3NUECKUIA METOJ KauyeCTBEHHOTO H

KOJIMYECTBEHHOI'O OINPEAEIIEHUS COCTAaBa BEIIECTBA IO €r0 CIEKTPaM.
Paznuuator aTOMHBIM M MOJIEKYJSPHBIM CHEKTPAJIbHBIA aHAJIM3,
SMHCCHUOHHBIN (TI0 CIEKTpaM HCIYyCKaHHs) W aOCOpOIMOHHBIN (110
CHEKTpaM NOTrJIOLIEHUS).
Yuér mnoaroroBkm npoObl. I[loaroroBka mnpoObI MOXET BKIKOYATh
KOHILICHTPUPOBAHUE H3MEPAEMOr0 HWHIPEAMEHTAa WM €ro XUMHYECKYIO
Monudukauuo. Hanpumep, KOHIIEHTPUPOBAHUE JOCTUTAETCS METOJIOM
COpOIMU aHAIM3UPYEMOTO KOMIIOHEHTAa WJIM METOJAaMU YMEHBIICHUS
00BEMa TpoOkI, copepkKaIieii KOMIOHEHT.
Y4éTr 4yBCTBUTEJIBLHOCTH MeTOAa. YyBCTBUTEILHOCTHIO METOJA HA3bIBAOT
HAaMMEHbIIEE KOJUYECTBO BEUIECTBA WM HAMMEHBIIYI) KOHIIEHTPALUIO
MCKOMOTI'O BeIllecTBa B 00BEKTE, KOTOPbIE OMPENEISIIOTCS JAHHBIM METOA0M
¢ TpeOyemMoil Haa&KHOCThIO. UyBCTBUTEIBHOCTh YCTAHABIMBAIOT C YYETOM



3HAQUYEHUSI XOJIOCTOTO OMBITA, MPOBOJUMOrO CO BCEMHU PEAKTHBAMH, HO C
JTUCTUJUTMPOBAHHOM BOJOM BMECTO aHATU3UPYEMOU MPOOBHI.
Makpo- 1 MUKP03JIEMEHThI

o MWcnonbp3oBaHue METON0B XUMHMYECKOro anaau3a. Hanpumep:

o ATOMHO-IMHCCHOHHASI CIIEKTPOMETPHS — METOJ OAHOBPEMEHHOTO
MHOTOJIEMEHTHOIO aHaym3a. 1103BosIIeT OJHOBPEMEHHO OIPEAEISATh
1o 20-25 snemenToB, a nHornaa u 30—-35 sneMeHTOB 0€3 BBIJACICHUS U
KOHUEHTPUPOBAHUS.

o Macc-ciekTpoMeTpusi — METOJ  OINpPENENeHUsT XUMHUYECKHUX
3JIEMEHTOB M MX U30TONOB B PA3JIMYHBIX 00BbEKTaX, 0OCOOEHHO MOCIe
MUKPOBOJIHOBOT'O aBTOKJIABHOT'O PA3JI0KEHHUS.

e Yuér ocoOeHHocTeili o0bexkTOB. Hanpumep, 11 omnpeneneHus
AJIEMEHTHOT'O0 COCTaBa PacTe€HUM MPOObI MOT'YT MOCTYNaTh B €CTECTBEHHOM
(CKMBOM) BHJIE, TOCJI€ BBICYIIMBAHHMS Ha BO3AYXEe WM JHOPUIU3ALUN
(BbIMOpakuBaHusi). 1 momydeHHss ~— MpPEACTaBUTENBHOW  MPOOBI
BBICYILICHHBIE PACTEHUSI U3MEIBYAIOT 0 Mopomka ¢ pazmepom uvactul 0,1
MM WJIM MEHBLIE.

o IlpexBapure/ibHOe KOHUEHTPHMPOBaHHE MHMKpodJeMeHTOB. Hampumep,
Ui TPYIIIOBOIO KOHLUEHTPUPOBAHUS AHAIWTOB YacTO  MCHOJIb3YIOT
MEJUIEHHOE 030JICHHE pAacTeHUW 0€3 WM B MPUCYTCTBUU OKUCIUTENEH MPHU
temrieparypax MeHee 450°C, 4roObl H30€XaTh MOTEPH JIETKOJIETYUUX
COCIMHECHU .

Ouenka kavyecTBa

o ComnocraBiieHHe [JaHHBIX aHAJM3a €¢ HOPMHMPYEMbIMH BeJIUYHMHAMM.
Hanpumep, s 3J€MEHTHOrO aHaidu3a OOBEKTOB  PAacTUTEIHHOIO
OPOUCXOXKIEHUSI JIaHHbIE aHalIM3a COMOCTABISAIOT C NPEAEIbHO H
OPUEHTUPOBOYHO  JOMYCTUMBIMU  KOHLEHTPALMSAMU  OIpPENEIIeMbIX
sanemenToB (ITJIK u OJIK) unu ux poHOBBIMU 3HAUEHUSIMHU.

o« Yuér mnpupoasl o0bekTa aHaau3za. Hampumep, mid wuccienoBaHus
atMoc(epsl, BOABI WM TMOYB BBIOMPAIOT METOJ MPoO00TOOpa, KOTOPHIN
3aBUCUT OT CJOXHOCTM COCTaBa M KOJMYECTBA KOMIIOHEHTOB B
3arpsA3HEHUAX, a4 TAK)KE OT YPOBHS UX KOHLICHTPALIHA.

o Yuér ¢akTopoB, KOTOpPbIE MOIYT BJHMATH HAa pe3yabTarbl aHAJIM3A.
Hanpumep, npu pabote ¢ 3arps3HAIONIMMEU BEIIECTBAMU BaXKHO YUUTHIBATh,
YTO pe3yNbTaThl aHaJM3a MOTYT OBITh MCKaKEHbl H3-3a HEMPaBUIHHOTO
0oT0O0pa mpoObI U NOATOTOBKH €€ K aHAIIU3Y.

o Yuér ocobeHHoOCcTeH 00bekTa. Hanmpumep, [ onpenesieHus: SIEMEHTHOTO
COCTaBa PAaCTEHUU YYUTHIBAIOT, YTO HA COAEP’KAHUE DBJIEMEHTOB BIIUSIOT
IPUPOJHBIE YCIOBUS MECTHOCTH, TUII ITOYUBBI, peJibed TEPPUTOPHUH.

Tembl rpynnoBbix mnpogeccCHOHAIBHO-OPUEHTHPOBAHHBLIX IMPOEKTOB -
AOKJIA/10B

1. AKTUBHpPOBAHHBIN YTOJIb B MEUIIMHE. SIBIIEHUE aCOPOITUH.

2. AMUHOKHUCHOTHI — «KKUPIUYUKH OCJIKOBBIX MOJIEKYIL.

3.AMUHOKHCIIOTHI U UX OMOJOTHYECKasi POJIb.



4.Auann3 OeJIKOB Ha IMOJIHOIEHHOCTD.

5.AHTUOMOTUKH — MOIITHOE OpPYKHE.

6.ApoMaTH3aTOpPhl HA OCHOBE CJIIOKHBIX A(DUPOB.

7.ApoMaTnyuecKre yriaeBoJOpOabl KaK EHHOE XUMUYECKOE ChIPhE B MEIUIIUHE
8.ApoMarnueckue 3(pUpHbIE Maciaa U UX UCIOJIb30BAHHUE.

9.AckopOuHOBast KUCTIOTA: CBOMCTBA, (PM3HOJOTHYECKOE JCHCTBUE, COJEPKaHUE U
JTMHAMUKA HAKOIJICHUSI B PACTCHUSIX.

10.benku — ocHoBa xu3HU. M3ydeHue OenKoOB, (PEpPMEHTOB: B3TJISAI OYAYILIETO
MEUITMHCKOTO pabOTHHUKA.

11.buonoruyeckas U MEIUIIMHCKAS POJIb XUMHUYECKUX JIEMEHTOB.
12.buosiornyeckast posib KQpOTUHA U KapaTUHOWIOB.

13.buonorudeckasi poib MUKPOIJIEMEHTOB M X TPUMEHEHNE B METUIIUHE.
14.bruonornyeckue acCeKTbl XUMUH 3JIEMEHTOB.

15.buonornyeckue GyHKIMHU OEIKOB.

16.BydepHbie pacTBOpHI B )KUBBIX OPraHU3MaXx.

17.bydepHbie cucTeMbl B OpraHU3ME Y€JI0BEKa.

18.Butamunst A, [, C u enx Ouonorudeckast pob.

19.ButamunonehuuTHBIE COCTOSIHUS U 3a00JIeBaHUSI.

20.BnusiHre koderHa Ha OPraHu3M YellOBeKa.

21.BiusHKME METOIOB 3aMOPAKUBAHUS HA KAYECTBO MUTHEBOM BOJBI.
22.BnusiHue TEI10BoM 00paOOTKU Ha JIMIHU/IBI U YTIIEBOIbI.

23.Bnusiare pTopua-noHa Ha SMallb 3y0OB.

24.BausHue 4as v Kope Ha akTHUBAIUIO0 TPOMOOITUTOB.

25.BiusHue SHepreTHYeCKX HAITMTKOB Ha ICUCTBHE (DEpMEHTOB.

26.Bona — yHuBepcabHbI OMOPACTBOPUTEIT.

27.BonopacTBOpUMbIC BUTAMUHBI.

28.Bpennoe Bo3aeiicTBIE TaOAYHON MPOAYKIINH HA )KUBBIC OPTaHU3MBI.
29.I'eMOr100MH U €r0 poJib B OpraHu3Me.

30.de3unbunupyroiiye cpeacTBa B MEIUIIUHE.

31.Kene3o u ero 6mosornueckasi pojib B OPraHU3Me YeJIOBEKa.

32.Ku3Hb 6€3 rioTeHa.

33.2Kupbl — IpoAyKT NUTAHUS U [IEHHOE XUMHUYECKOE ChIPhE

34.3HaueHne OUOMOIMMEPOB B MEAUIIMHE.

35.3HaueHne ruapoan3a CoJIeH B )KU3HU YEIIOBEKA

36.3HaueHne pacTBOPOB AJisi OMOJIOTUH U MEAUIIUHBIL.

37 Uzydenne pepMEHTATUBHOW aKTUBHOCTH OMOJIOTHIECKUX JKHIKOCTEH.
38.Mcnonp30BaHuE paiiOAKTUBHBIX U30TONOB B MEAUIIUHE.
39.McKkyCcCTBEHHBIE KUPBI - YIPO3a 310POBBIO.

40.UccnenoBanrie PU3NKO-XUMUYECKUX CBOMCTB Kpaxmaia.

41.WccnenoBanne XMMUYECKUX CBOMCTB aClUpPUHA W U3YUYECHHE €ro BIMSHUS Ha
OpraHM3M YeJIOBEeKa.

42.VccnenoBaHue XUMUYECKUX CBOMCTB IIMHKA M €ro BIMSHUSA HAa OpPraHu3M
YeJI0BEeKa.

43.1710)1 B IPOAYKTAX MUTAHUS U BIUSAHUE €TI0 HA OPTaHU3M YEJIOBEKA.

44 Kanpluii 1 €ro COeAMHEHUS B OpraHU3Me YEJI0BEKa.



45 .KOMILJIEKCHBIE COEJUHEHHS U UX POJIb B MEJIULINHE.
46.Kpacurenu - HaTypaJIbHbIE WM UCKYCCTBEHHBIE?
47.JlekapcTBEHHbIE paCTEHHUA KaK ajJbTepHATHUBA (PapMalleBTUYECKUM MpernapaTam.
48.Menuko-0MoIOTHYECKUE 3HAUCHUS HATPUA.

49 Metaiiel B OpraHu3Me 4eJIOBEKa.

50.MuHepanbHast BoJa — YHUKaIbHBIN Aap NPUPOJIBIL.

51.Hutpatsl B mpoayKTax MUTAHUS.

52.1lexTuH U €ro BIUSHUAE HA OPTaHU3M YEJIOBEKA.
53.IloBapeHHas cOb - KPUCTAIIIBI )KU3HH WK Oeast CMEpPTh?

54 IlpumeHeHne OUOIOIMMEPOB B MEAUIIMHE.

55.TIpobnema oaHoro neduiura.

56.1IponyKThl NUTaHUSI KAK XUMHUYECKUE COESTUHEHUS.

57.Caxap 1 caxapo3aMEHUTENHN: 32 U IPOTUB.

58.CoBpeMeHHbIe METOIbI 00€33apaskuBaHUS BObI.
59.CoenuHeHns raJIoreHOB KaK JIEKapCTBEHHBIE CPEACTBA.
60.CocraB u jeueOHbIe CBOWCTBA MPUPOTHON MUHEPATLHON BOJIBI.
61.CocTaB 1 CBOMCTBA paCTUTEIILHBIX MACEIL.

62.CTpoeHME TJIIOKO3bl: HCTOPHUSl Pa3BUTHUS MPEJCTABICHUNA W COBPEMEHHBIC
BO33PEHUS.

63.CTpoeHue U CBOICTBA OEIIKOB.

64.CtpoeHune U CBOMCTBA JTUIUIOB.

65.CTpoeHHE U CBOICTBA YIIIEBOIOB.

66.CTpyKTyphl O€JIKa U ero 1eCTPyKTYpUpPOBaHUE.

67.CbenobHOe U3 HECHEOOHOTO (O CHHTETUYECKOM MHIIIE).
68.TOKCHKaHTBI U AJJIEPI€HBI B OKPY>KAIOLIEH Cpejie.
69.Tokcnueckoe NENCTBUE TAKEIBIX METAJUIOB.

70.DapmarieBT — 3TO MEIUK WJIU XUMUK?

71.DepMEHTHI U UX POJb B OpraHU3ME.

72 .OpyKTOBbIE AMUHOKHUCIIOTHI M UX UCIIOJIb30BAaHUE B KOCMETOJIOTHH.
73.XUMHAYECKHE 3JIEMEHTHI B JIEKAPCTBEHHBIX CPEACTBAX.

74. XUMUYECKHE 3JIEMEHTBI B OPraHU3ME YEJIOBEKA.

75.XUMUS B CyIMEIIDKCIIEPTUSE.

76.21€KTPOHHBIM CHUTapEeTaM-HET.

77.21aHon: Benuyaiiiee 0Jaro U CTpairHoe 3J10.






PA3JAEJI 2. METOAUYECKHUE MATEPUAJIBIL, OITPEAEJIAIOIIUE
HPOLEAYPbI OHEHUBAHUSA PE3YJIBTATOB OBYYEHUSA 110
JAUCIHUIIJIMHE

2.1. Oprann3aniuOHHbIE OCHOBbI NMPHUMEHEHHUs] 0AJILHO-PETHUHIOBOM
CHCTEeMbI OLIEHKH YCIIeBAeMOCTH 00y4aloIMXCH M0 IMCUMILINHE.

OneHka KayecTBa OCBOCHMSI OOYUYarOLIUMUCS TUCLUILIUHBI pealu3yercsl B
(dopMare OaNIbHO-PEUTHUHIOBON CHUCTEMBI OLIEHKM YCIIEBAEMOCTH OOYYaroIIMXCs
(BPCO).

BPCO B xoze TeKymero KOHTPOJS YCIHEBAEMOCTH M IPOMEXKYTOUYHOMH
arTectanuu ocyiectsisercs no 100-6ampHoi mKane.

AkaneMu4eckuil peiTUHT 00y4aromerocst o JUCHUIUIMHE CKIIabIBACTCs U3
pE3yNbTATOB:

- TEKYIIEro KOHTPOJS YCIEeBAEMOCTH (MaKCUMalbHBIA TEKYIIUH pPEUTHUHT
oOydarorierocst 80 peMTHHTOBBIX 0AJIIOB;

- TMPOMEXYTOUHOM aTTecTaluu (MAaKCUMAaJbHBIM pPYyOeXKHBIM pPEHTHHT
oOyyaromierocs: 20 peWTHHTOBBIX OAJIJIOB.

VYcnoBust OLEHKH OCBOCHUS 00yJaromuMces Tuciuruimiel B Gopmare BPCO
JOBOJSITCA TpENojaBareieM 0 CBEACHHUS OOYyJarolmMXCs Ha IMEpPBOM Y4eOHOM
3aHSATHHM, a TaKXe pa3MElIeHbl B CBOOOJHOM JOCTyNE€ B 3JEKTPOHHOM
nH(popmalmoHHo-o0pa3zoBaresbHOl cpene Komiemxka.

2.2. TIpoBeneHue TeKymero M PYOe:KHOr0 KOHTPOJISl YCIEeBaeMOCTH
o0yyalomuxcss M0 JAUCUMILVIMHE B COOTBETCTBHM C Oa/llIbHO-PETHHIOBOM
CHCTEMOMH OLICHKH yCIIeBaeMOCTH 00y4ar01Ierocs

B Tteuenue yueOHOro cemecrpa A0 MPOMEXKYTOUYHOM arrecraiud Ha
OCHOBAHMM YTBEPXIACHHOW pabouel mporpammbl AUCHUIUIMHBL (popMupyercs
TEeKYIIMH  peUTHHT oOydaromerocs. Tekymuil  perTHHTr  00ydaroIierocs
CKJIa/IbIBAETCSI KaK CyMMa PEHUTHMHIOBBIX 0ajulOB, MOJYYEHHBIX UM B TEUEHUE
y4e0HOr0 CEMECTpa MO BCEM BUJIaM Y4E€OHBIX 3aHATUHN MO TUCLUILIIMHE.

B nmpouecce Tekymero KOHTpOJII OLEHUBAKOTCS CIENYIOLIUE AEHCTBUS
oOy4aromierocsi, HalpaBJIeHHbIE HA OCBOCHHME KOMIETEHIIMI B paMKax H3y4eHUs
y4e€0HOU TUCUUTUTUHBIL:

- aKaJeMUYecKas aKTUBHOCTh (IIOCEMIAEMOCTh y4YEOHBIX 3aHSATHUH,
CaMOCTOSITEJIbHOE M3YYEHUE COJEpPKAaHUs Y4eOHOM NMCIMIUIMHBI B AJIEKTPOHHOM
nH(pOpMaITMOHHO-00pa30BaTEeIbHON  cpelle, COOJIIOJIGHWE  CPOKOB  CHayu
MPAKTUYECKUX 3aJaHUN U TEKYIIUX KOHTPOJIbHBIX MEPONPUATHN U JIP.);

- BBIIIOJIHEHHUE U C/1aya TEKYLIUX U UTOrOBOr0O IMPAaKTUYECKUX 3aJaHui (3cce,
pedeparsl, TBOPUECKUE 33]IaHUs, AKTUBHOE Y4aCTHE B IPYNIIOBBIX HHTEPAKTHUBHBIX
3aHATUSAX, 3alUTa IPOEKTOB U Jp.);

- MpPOXOXJAECHHE pyOexel TEeKyIero KOHTpOJs, BKIOYas COOJIIOACHUE
rpaduka MX TPOXOXKIEHUS B JJIEKTPOHHOW HH(OPMAIMOHHO-00pa30BaTEIbHON

cpene.



Kpumepuu ouenku onpoca

«OTIYHO»:

- JIaH TIOJIHBIN, PAa3BEPHYTHIN OTBET HA NTOCTABJIEHHBIN BOIIPOC;

- B OTBETE MPOCIICIKUBACTCSA YETKas1 CTPYKTYpPa, JIOTUYECKAs MOCIIEI0BATEIBHOCTD,
OTpaXKaroIasi CyIHOCTh PACKPBIBAEMBIX MOHITUM, TEOPUM, SIBJICHUN;

- 3HaHUE M0 TPEIMETY JEMOHCTPUPYIOTCS Ha (POHE MOHWMAHHUSA €r0 B CHCTEME
JAHHOW HAyKHA U MEKIUCUUTUIMHAPHBIX CBA3EH;

- CBOOOJTHOE BJIaJICHUE TEPMUHOJIOTHEN;

- OTBETHI Ha JIONIOJHUTEIIbHBIE BOIIPOCHI YETKUE, KPATKHUE;

«Xopouo»:

- JIaH TIOJIHBIM, Pa3BEPHYTHIM OTBET Ha IMOCTABJIICHHBI BOMPOC, MIOKA3aHO YMEHHUE
BBIJICTISATh ~ CYLIECTBEHHBIE W  HECYIIECTBEHHBIC  IPU3HAKH, IPUUYUHHO-
CJIEZICTBEHHBIE CBS3H;

- OTBET HEIOCTATOYHO JIOTHYEH C CIWHWYHBIMU OIIMOKAaMH B YaCTHOCTSX,
WCHPABJICHHBIE CTYIEHTOM C IMOMOILBIO MPENOIaBaATEIS;

- IMHUYHBIEC OMIMOKU B TEPMUHOJIOTUY;

- OTBETHl HA JONOJHUTEIbHBIE BOIPOCH! MPABUIBHBIE, HEIOCTATOYHO MOJIHBIE U
YETKUE.

«Y10BJIETBOPHUTEILHO»:

- OTBET HE TMOJHBIM, C OMMOKaMH B JETalsX, YMEHUE pPaCKpbITh 3HAUCHUE
00O0OIIEHHBIX 3HAHUW HE TMOKa3aHO, pedeBoe odopmiieHHe TpeOyeT MOMpPaBoK,
KOPPEKIIMY;

- JIOTUKa W TOCJIEAOBATEIIBHOCTh W3JIOKEHUST MMEIOT HAPYUICHUsS, CTYICHT HE
CIIOCOOCH CaMOCTOATENLHO BBIICJIUTH CYIIECTBEHHBIE W  HECYIIECTBEHHBIC
IIPU3HAKU U IPUYUHHO-CJIEACTBEHHBIE CBS3H;

- OIIMOKU B paCKPBHIBAEMbIX MOHATHUSAX, TEPMUHAX;

- CTYJICHT HE OPUCHTUPYETCS B TEME, IOMYCKAET CEPbE3HBIC ONIMOKY;

- CTYICHT HE MOXET OTBETUTH Ha OOJIBIIYIO YacTh JOMOJHUTEILHBIX BOIPOCOB.
«HeynoByeTBOpUTEIBHO»:

- OTBET MPEJCTABISIET COOOM Pa3pO3HEHHBIC 3HAHUS C CYIIECTBEHHBIMH OITUOKAMU
110 BOITPOCY;

- TPUCYTCTBYIOT (HparMeHTapHOCTh, HEJIOTUYHOCTh W3JIOKEHHUS, CTYIEHT He
OCO3HAET CBA3b OOCYKIAEMOro BONpOca C APYrUMH OOBEKTaMHU IUCLUILIMHBL,
peyb HErpaMoOTHas,

- HE3HAHUE TEPMUHOJIOTHH;

- OTBETHI HA JOMOJHUTEIbHBIE BOITPOCHI HEMPABUJIbHBIE.

Kpumepuu oyenku npakmuueckozo 3a0anua:

«OTAMYHO» — MPaBWIbHBIN OTBET, TA€TCSl YeTKOE 00OCHOBAaHHUE NMPUHATOMY
PEILICHHIO; PACCYXKJIECHUs YETKHE MOCIEA0BATEIbHBIE JIOTUYECKUE; HUCIIONIb3YOTCS
CCBUIKM Ha TOJIyYCHHbIE MpPU HW3YYEHUH JUCUUIUIMHBI 3HAHMS; MPaBUIBHO
UCTOIb3YIOTCS (POPMYJIbI, MOHATHUS, MPOLIETYPhl, UMEIOLINE MPSIMOE OTHOLIEHUE K
3aJ1a4ye I MOATBEPKACHUS IPUHATOrO PELICHUS.

«Xopoio» — MpaBUIBHBI OTBET, JdaeTcsi OOOCHOBAaHHE MPUHSATOMY
PELLIEHUIO; HO C HE CYIIECTBEHHBIMU OIIMOKAMH, B PACCYKJIECHUSIX OTCYTCTBYET



JOTHYECKasi TMOCIIEA0BATEIbHOCT; MCIOIB3YIOTCS CCHUIKM Ha IOJYYCHHBIC MPH
W3YYCHUU AUCITUIUTMHBI 3HAHWS, MPABUIBLHO HCIOIB3YIOTCS (POPMYIIBI, TIOHSATHSI,
IpOLEAYpPhl, HUMEIOIIME TMPsSMOE OTHOIICHHE K 3aJade i TOJTBEP)KICHUS
MPUHSTOTO PEIICHHUS.

«Y IOBJICTBOPUTEIHLHO» — TPABUILHBI OTBET, JOIYyCKAIOTCS TpyObIe
om0k B OOOCHOBAaHMM  TPHUHATOTO  PEIICHUs;  PACCYKIEHUS  He
MOCJIEIOBATEIbHBIE CYMOYPHBIC;, HMCIOJIB3YIOTCS CCBUIKM Ha TMOTYYSHHBIC TIpU
W3YYCHUM TUCIUIUIMHBI 3HAHUS, UCTIONB3YIOTCS (DOPMYJIBI, TPOLICTYPHI, TTOHITHS,
UMEIOIINUE TIPSIMOE 3HAUCHUE IS TIOJITBEPIKACHHS MPUHATOTO PEIICHUS, OHAKO,
pu OOpaIlieHUU K HUM JIOMYCKAIOTCS CEPHhE3HBIC OIIUOKU, CTYACHT HE MOXKET
IIPABIJIBHO UMH BOCITOJIb30BAThCH.

«HeynoBneTBopuTeIbHO, HE 3a4TEHO» —OTBET HEBEPHBIA, OTCYTCTBYET
O0OOCHOBaHUE TMPHUHATOMY pPEHICHHIO; CTYAEHT JAEMOHCTPUPYET  TOJHOE
HEMOHWMaHUeE CYTH BOIIPOCA.

Kpumepuu oyenxku mecma:

«3a4TeHo» - eciau 00ydJaroluiicsl MPaBUIHLHO BBHIMOIHWI HE MeHee 2/3 Bceit
paboThl WU TOMYCTUJI HE Oojiee OAHOM TpyOoi OMMOKM M JBYX HEJOYETOB, HE
Oosiee ogHOM TpyOOW M OAHOM Herpy0oil omuOku, He Oojee Tpex HerpyobIx
OIMOOK, OJHON HErpyood OmMOKM M TpeX HEJO0YETOB, NMPH HATUYHH YEThIPEX-
ISITH HEJIOUETOB.

«He 3auteHo» - ecau 4ucia0 OMMOOK U HEIOYETOB MPEBBICUIO HOPMY IS
OLICHKH 3 WJIM TPABUJIBHO BBIMIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpumepuu oyenku evinoinenus Keic-3a0anus

- YMEHHUE MPOBECTH pa3z00p CUTYalIUH;

- YPOBEHb apryMEHTAIH, CIIOCOOHOCTh OTCTAaUBaTh CBOIO TOUKY 3pEHUS;
- CHOCOOHOCTH MPUHUMATH YIIPABICHYECKUE PEIICHHS;

- KaueCTBO O(POPMIICHUS OTUETA.

Kpumepuu oyenxku ooxnaoa

[Ipu BBIMOTHEHUH JTOKJIaJa OOYHarOIIUIICS JAOKEH MPOJEMOHCTPUPOBATH YMEHHE
KpaTKO H3Jararb MPOYMTAHHBIA Marepuai, a TakxKe yMeHue o0o0mary u
aHAIM3UPOBATH MaTepual Mo TeMe JOKIa/a.

MakcumanbHas OLIEHKa 3a JOKJIaJ: § OaJIJIOB.

OCHOBHBIMH KPUTEPUSIMH OIEHKH JTOKJIAIa SIBISTFOTCS:

- aKTYaJIbHOCTh BBIOPAHHOM TEMbI U U3JIaraéMoro Marepuaia — 2 6aiuia;

- COICPXKATENBHOCTh — 2 0aia;

- CTPYKTypa u opopmieHue nokiaaa — 1 6amr;

- YETKOCTh M BBIPA3UTEILHOCTh BBICTYILICHUS — 1 Oas;

- YMEHUE TI0JTb30BaThCSI KOHCTIEKTOM — 1 Oasut;

- TOYHOCTh ¥ TIOJTHOTA OTBETOB Ha BOMPOCHI — 1 Ga.

Kpumepuu oyenku npezenmayuu
1. O6bém npeszenTaruu 20 -50 cnaiigo (1 6amr).



2. IlpaBuiibHOCTH OOopMITCHHS TUTYJIBHOTO ciaiiaa (0,5 6ama);

3. AKTyaJlbHOCTh OTOOPAHHOTO MaTepraia, 000CHOBAaHHOCTHh (hOPMYIUPOBKH I1EIH
u 3a7a4 padotsl (0,5 6amna);

4. HarnagHocTh UM JIOTMYHOCTb MPE3EHTAIlMM, OOOCHOBAHHOCTH HCIOJIb30BAHUS
Ta0JIMLI, JUarpaMM, PUCYHKOB, (oTtorpaduii, kapT, BUJI€O — BCTABOK, 3BYKOBOI'O
COIMPOBOXKJICHUS;, TPABWIbHBIA BBIOOp mmIpu(TOB, (¢GOHA, APYrUX HIEMEHTOB
nu3aiiHa cnaiga (2 6amna).

5. O0BEM M KayecTBO MCTOYHHUKOB HH(pOpManuu (HE MeHee 2-X HUHTEpPHET —
UCTOYHHKOB U HE MEHEE 2-X JIUTEPaTYPHBIX HCTOYHUKOB).

Kpumepuu oyenku nabopamopnoz2o 3a0anus .
«OTAMYHO» — TPaBWIbHBII OTBET, JAeTCsl 4YETKOe OOOCHOBAaHUE MPUHSTOMY
PEIICHHIO; PACCYXKIIEHUS YETKUE IMOCIEI0BaTENbHbIE JJOTHYECKHE; UCIIOIb3YIOTCS
CCBUIKM Ha IOJIyYCHHbIE MpPU HW3YYEHUM JUCUUIUIMHBI 3HAHMS; MPaBUIBHO
UCIONB3YIOTCS (POPMYIIBI, IOHATHUSA, IPOIEAYPhI, UMEIOILUE MPSMOE OTHOILIEHUE K
3a/1a4ye JJIs1 MOATBEPKIACHUS IPUHATOTO pElICHUSI.
«XO0poI110» — MPaBUIbHBIA OTBET, AeTCsl 0OOCHOBAHUE MPUHATOMY PEIICHHUIO; HO
C HE CYUICCTBEHHBIMU OINMOKAaMHU, B PACCYKICHHUSX OTCYTCTBYET JOrMuYecKas
MOCIIEA0OBATEIbHOCTh; HMCHONB3YIOTCSI CCBUIKM Ha TMOJYYEHHBIE TPU H3YYCHHUH
JUCUUIUIMHBI 3HAHUS, IPABUIIBHO MCIOIB3YIOTCS (POPMYIIbI, MOHATHUS, POLIEAYPHI,
UMEIOIIAE NPSIMOE OTHOUIEHHE K 3ajade Uil IOATBEP)KIACHUS IPHUHATOrO
pELLIEHHUS.
«Y 1OBJETBOPUTEIBHO» — MPaBUJIbHBIM OTBET, JOMYCKAIOTCSA TpyOble OMMOKH B
O0OCHOBAaHUM MPUHATOTO PELIEHUS; PACCYXACHHUS HE IIOCIIE0BaTEIbHbIC
CyMOYypHbI€; UCHIOJIB3YIOTCSI CCHUIKM HA MOJIYYE€HHBIE MPU W3YYEHUH TUCLUIUINHBI
3HAHMS; HCIONB3YIOTCS (DOPMYJIbL, TMPOLIEAYPHI, MOHATHS, HMEIOIIUE MPIMOe
3Ha4YeHHUEe Ui MOATBEPXKACHUS MPUHATOTO PEIlIeHUs, OJHAKO, IPU OOpalleHUH K
HUM JIONYCKAIOTCS CEpbE3HbIE OLIMOKU, CTYIEHT HE MOXET NPABHIBHO HMH
BOCIOJIb30BAThCS.
«HeynoBneTBopuTENbHO, HE 3aYTE€HO» — OTBET HEBEPHBIA, OTCYTCTBYET
00OCHOBaHME TMPUHATOMY PEILICHUIO; CTYAEGHT JEMOHCTPUPYET  IOJHOE
HEMOHMMAaHUE CYTH BOIPOCa.

Jlng TmIaHupoOBaHMA — pacueTa TEKYIIero pedTHHra, o0y4aromierocs
UCIOJIb3YIOTCS CJIEYIONINE MPOMOPILIUHN:

Buj yyeOHOro neiicrsust MakcumajibHasi peMTUHT OBast
OlleHKa, 0aJ1J10B

akajgeMudeckas akTUBHOCTh 10
MPaAKTUYECKUE 3aaHUs 40
U3 HUX. meKyujue npaKxmudecKue 3a0anus 20
UM02080€ NPAKMULECKoe 3a0aHue 20
pyOEKH TEKYIIEro KOHTPOJIS 30
HTOIo: 80




B TeueHne ydyebHOro cemectpa Mo AUCHUIUIMHE OOYYAIOIIMMCS JOJIKEH
OBITh HAKOIUIEH TEKYIIUWA PEUTHUHI HE MeHee 52 peUTHUHIoBbIX OamioB (65% ot
MaKCHUMaJIbHOTI'O 3HAYEHHUS TEKYIIErO PEUTHHTA.

HeoOxoaumbIMu yCIOBUSAMH JOITyCKa, OOYYarOLIErocss K MPOMEXYTOUHOM
aTTeCTalli O  JUCUUIUIMHE  SBISIIOTCS  TOJIOXKHUTEIBHOE  MPOXOXKIICHUE
oOygaromumcst He MeHee 65% pyOexel TeKyIero KOHTPOIsS ¢ HAKOIUICHHEM HE
MeHee 65% MaKCUMalbHOrO PEUTHHIOBOro Oajuia 3a KaKIblil pyOe TEKYILEero
KOHTPOJISI ¥ MOJIOKUTEIBHOE BBIMOJIHEHHE MTOrOBOIO MPAKTUYECKOrO 3aJaHHS C
HaKOIUICHWEM He MeHee 65% MakcuMallbHOrO  pedTuHroBoro  Oaiia,
YCTAHOBJIEHHOT'O 32 UTOTOBOE MPAKTUYECKOE 3aaHHE.

Hespimonnenue BBILLICYKA3aHHBIX  YCJIOBUM  SIBJISIETCA TEeKyLIEH
aKaJeMHYeCcKON 3aJl0JDKEHHOCThIO, KOTOpas JOJDKHA OBITh JIMKBHJIMPOBaHA
00y4JaroImMMCS O KOHTPOJILHOTO MEPOIPUATHUS IPOMEKYTOUHON aTTECTALINH.

CBemeHusi O HalWuuk Yy OOydYalOMUXCA TEKYIIEH aKaJeMHYecKon
3aJI0JDKEHHOCTH, CpOKaXx W TOpsAaKe 1g000pa pPEUTHUHTOBBIX OammoB miisi e
JUKBUJIALIUU TOBOJATCS J10 OO0 y4aIOIIUXCS EAaroriYeCKUM pabOTHHUKOM.

B cnyyae He nuKBMAALMM TEKyHIEH aKaJeMUYECKOW 3aJ0JHKEHHOCTH,
MEJAaroruyeckuii pabOTHUK O00f3aH BO BpeMs KOHTPOJBHOTO MEPONPUSTHS
IPOMEXYTOYHOM aTTeCTallUU MOCTaBUTh o0yydaroiemycst 0 peiTHHTOBBIX OaslioB.

B stoMm cnywae nukBuUOanMs TEKYIIEW aKaaeMUYECKOW 3aJ0JKEHHOCTH
BO3MOKHA B IIEPUOBI IPOBEACHUS TOBTOPHOM MPOMEKYTOYHOM aTTECTALUU.

Kpumepuu oyenku pepepama

OOyuaromuiics, 3anumialImui  pedepar, MTODKEH paccka3aTb O €ro
aKTyaJbHOCTH, TIOCTABJICHHBIX IIEJIIX M 3a7adaxX, H3yYEeHHOH JIMTeparype,
CTPYKTYPE OCHOBHOM YaCTH, CICITAaHHBIX B XOZC paOOTHl BEIBOIAX.

[To oOKOHYaHWIO BBICTYIUJICHHS €MY MOXET OBITh 3aJlaH0 HECKOJIBKO
BOTIPOCOB TI0 MPEACTABICHHON MpodJieMe.

OueHka ckiagpIBaeTCs U3 COONMOEHUS TpeOoBaHUM K  pedepary,
IPaMOTHOTO PACKPBITUS TEMBI, YMEHHS YETKO PACCKa3bIBaTh O MPEICTABICHHOM
pedepare, CIOCOOHOCTH TIOHATH CYTh 3aJaBaeMbIX 0 pabOTE BOIPOCOB M HAWTH
TOYHBIE OTBETHI HA HUX.

Peghepam, 6 xomopom nonrnocmouio oceewena mema u Komopuwlii 0ghopmien
co21acHo mpebosanusm, oyenusaemcs 0o 15 bannos.

2.3. [IpoBeeHne MPOMEKYTOUYHOU aTTECTAIIUM 00YYAIOIIMXCS 10 JUCHUIIUHE
B COOTBETCTBUM € 0AJIbHO-PEITHHIOBOM CHCTEMOH OIEHKH YCIEeBaeMOCTH
o0yuaroierocs

[IpoMexxyTrouHas arrectauys 10 AUCUUIUIMHE IIPOBOJUTCS B COOTBETCTBUU C
[TonoxkeHreM O TMPOMEKYTOUHOM aTTECTAlMM OOYYaIOIIUXCS IO OCHOBHBIM
npodeccuoHanbHbIM 00pazoBarenbHbiM mporpammaM B AHO I10O TIAIIK wu
[TonoxxenremM 0O  OaUIBHO-PEHTUHTOBOM  CHUCTEME  OIEHKH  YCIIEBAEMOCTH
oOyJammmuxcs MO  OCHOBHBIM  TpodecCHOHANbHBIM  00pa3oBaTEIbHBIM
nporpammam B AHO T10O ITATIK B aelicTBYIOIIEN peaaKIvu.

Ha npomMexxyrounyro arrectamuto orBoautcs 20 peuTHHTOBBIX 0alIoB.



OTtBeTbl 00y4arouierocss Ha KOHTPOJbHOM MEPONPUATUU HPOMEKYTOUHOU
aTTECTALIMK OLEHUBAIOTCS NEAArornyeckuM paboTHUKOM 110 20 - OayuIbHOM MIKATIE,
a UTOTrOBasl OLIEHKA [0 TUCUUIUIMHE BBICTABIISIETCS MO MATUOAIIBHON CUCTEME.

Kputepun BbicTaBieHus: oueHku onpezaenstorcs [lonoxxenneM o OamibHO-
PEHUTUHIOBOM CHCTEME OLEHKH YCIIEBAEMOCTH OOYYaroUMXcsi MO OCHOBHBIM
npogeCCHOHANIBbHBIM 00pa30BaTeIbHBIM IMPOrpaMMaM - IMPOrpaMMaM CpEIHEro
npodeccuonanpHoro oopazosanus B AHO I100 ITTATIK.

B npouecce

ompeneyieHus  pyOeXHOro  peWTuHra oOydaromierocs

HCITOJIB3YCTCA CIICAYIOIIAA HIKajia:

Py0esxxnblIi Kpurepuu oeHKH 0CBOCHUSI 00y4al0IIUMCH y4eOHOM
pPeHTHHT AUCHUNJIMHBI B X0/1€ KOHTPOJIbHBIX MePONpPUsi THii
NPOMEKYTOUHOM aATTeCTAIlUM
19-20 oOyyaromuiicss TIyOOKO M TPOYHO YCBOMJI TMPOTPaMMHBIN
PEUTUHTOBBIX | MaTEpUal, MCUYEPHBIBAIONIE, MOCIEAOBATENbHO, TPAMOTHO U
0amioB JOTMYECKU CTPOWHO €ro M3J1araer, TECHO YBSI3BIBACT C 3a/la4yaMu U
Oynyiiei AesTeNbHOCThIO, HE 3aTpydHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUU 3a7aHusi, CBOOOJHO CIpaBisieTCs C 3aJadyaMH U
NPaKTUYECKUMHU 33JaHUSIMH, IPABUIIBHO 0OOCHOBBIBAET MPUHSTHIC
pelleHusl, YMEET CaMOCTOATENbHO 0000maTh U U3Jarathb
MaTepuall, He I0NyCcKas OMHUOOK
16-18 OoOy4Jaromuiicss TBEpAO 3HAET MPOrPaMMHBIN MaTepual, rPaMOTHO
PEUTHHTOBBIX | © TO CYIIECTBY H3JaraeT €ro, HE JOMyCKas CYIIECTBEHHBIX
0amioB HETOYHOCTEH B OTBETE HA BOIPOC, MOKET MPABUJILHO IMPUMEHATH
TEOPETUUYECKUE TOJIOKEHHS U BIIaJIeeT HEOOXOJUMBIMH YMEHUSIMHU
Y HaBBIKAMH TIPH BBITOJHEHUH MPAKTUYECKUX 3aJaHUIN
13-15 oOydJaromuiicss OCBOWJI OCHOBHOM Marepualj, HO HE 3HaeT
PEUTHUHIOBBIX | OTAEIBHBIX JeTajei, JOMyCKaeT HETOYHOCTH, HEI0CTaTOuYHO
0amioB npaBUIbHBIE (OPMYITUPOBKH, HAPYIIAET TOCIEIOBATEIILHOCTh B
U3J0KEHUH  NPOrpaMMHOrO0  MaTepHala W HCIBITHIBAET
3aTPYAHEHHUsI B BHITIOJIHEHUH MPAKTUYECKUX 3aJaHUI
1-12 oOyJaroluiicss He 3HAaeT 3HAYUTENbHOM 4YacTH MPOrPaMMHOIO
PEUTUHTOBBIX | MaTepuaia, JONYCKaeT CYIIECTBEHHbIE OLIMOKU, C OOJIBIIMMHU
0amioB 3aTPYAHCHUSMH BBITIOTHSET MPAKTUUCCKUE 3a/1aHUS
0 HE aTTeCTOBaH
PEUTHHTOBBIX
OayIoB

Ecmu  pesynbrar

KOHTPOJIA  YCIICBACMOCTHM B paMKaxX IIPOBCACHUA

KOHTPOJIBHBIX MEPOIPHUSATUN MPOMEKYTOUHON arrtectaniuu (pyOeKHBIH pEeUTHUHT
oOy4aromerocsi) HEyIOBJIETBOPUTENbHBIN (MOdydyeHO MeHee 13 peldTHUHIOBBIX
0ayI0B), TO MPOMEXKYTOUHAs aTTeCTalus MO Y4eOHOM IUCHUILUIUHE (MOIYJIIO)
HEBO3MOXKHA JIaKe TIPU HAJIMYUU BBICOKOTO TEKYIIETO PEUTHHTA, MOJIYYEHHOTO TI0
UTOTaM TEKYIIErO KOHTPOJIS IO y4eOHOM AUCIUTITNHE (MOYJIIO).
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