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PA3JIEJI 1. OHUEHOYHBIE MATEPUAJIBI 110 JUCHUIIJIMHE
1.1. [lnanupyembie pe3yJabTAaThl OCBOCHUS M CIUILIHHbBI

B pesynbrare = OCBOEHMS ~ AMCHMIUIMHBI  OOy4YaloIIMWCS  JTOJDKEH
JEMOHCTPUPOBATH CICAYIOIINE PE3YyIbTaThI:
O01mue KOMNEeTeHUMH Ilnanupyembie pe3yabTaThl 00y4eHH s
OO0uue JMCUMIVIMHAPHbIE
OK 01. Boibupats B gactu tpynosoro - BJIaJETh CUCTEMOU
CIOCOOBI pereHus BOCITUTAHMUSL: XUMUYECKUX 3HAHUM,

3amaq
npodeccroHaIbHON
JeSATEITBHOCTH
NPUMCHHUTEIIBHO K
Pa3TUIHBIM
KOHTCKCTaM

- TOTOBHOCTb K TPYIY,
OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYI0TIO0UE;
- TOTOBHOCTb K aKTHBHOM
NeATETBHOCTH
TEXHOJIOTUYECKON U
COIMaIbHOM
HAIPaBJICHHOCTH,
CITOCOOHOCTH
WHUIUUPOBATH,
IUTAaHUPOBATh U
CaMOCTOSATEIILHO
BBITIOJHSATH TAKYIO
NeSITebHOCTD;

- UHTEPEC K Pa3IN4HbIM
chepam npodeccuoHaTbHOM
NesITeTbHOCTH, OBJIAJICHUE
YHUBEPCAIbHBIMU
y4eOHBIMH
MO03HABATEILHBIMU
JIEHCTBUSMU:

a) 6a30BbIC JTOTHYCCKHE
JICUCTBUA:

- CaMOCTOSITEIIbHO
dbopmMmynrpoBaTh 1
aKTyaJIM3UPOBATH
npo0OieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIMBATh
CYIIECTBEHHBIN MMPU3HAK
WJTH OCHOBAHUS JJISI
CpaBHEHUS, KJIacCUpUKAIIH
1 0000IICHUS;

- OIIPENICTISATH TENH
JeSITETbHOCTH, 33]1aBaTh
napaMeTphl ¥ KPUTEPUU UX
JOCTKEHUS;

KOTOpasi BKJIFOYACT:
OCHOBOITOJIATAOIINE TTOHITHS
(XUMHYECKHH dJIEMEHT, aTOM,
DJICKTPOHHAs 000JI04YKa
aToma, S-, p-, 0-3JIeKTpOHHbBIE
opOuTaIu aTOMOB, UOH,
MOJICKYJIa, BaJICHTHOCTb,
JIEKTPOOTPHUIIATEILHOCTD,
CTEIIEHb OKHUCIIEHUS,
XUMHYECKAs CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BbeM, YIIIEpOIHBIN CKETIeT,
GbyHKIIMOHAIBHAS TPYIINA,
paauKal, u3oMepus,
HU30MEPbI, TOMOJIOTHYECKUI
psil, TOMOJIOTH,
YTII€BOJIOPOIbI, KUCIIOPOI- U
a30TCOJICPIKaIINC
COEIMHEHNS, OMOIOTrNUECKU
aKTHBHBIC BEIIECTBA
(YrneBobl, )KUPBI, OCTIKH),
MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCAUHCHHUS,
KpUCTAJUTMYECKAs PEIICTKA,
THUITBI XUMHUYECKUX PeaKIuii
(OKHCITUTENIHHO-
BOCCTaHOBHTEIIbHEIC, DK30- U
SHIAOTEPMHYCCKHE, PEAKITUN
HMOHHOTO 0OMEHa), pacTBOD,
AJICKTPOJIUTHI,
HEIJICKTPOJIUTHI,
AIEKTPOJIUTHICCKAS
JIACCOILNALINS, OKUCIIHTEb,
BOCCTAHOBHTEIIb, CKOPOCTH
XUMHUYECKOU pEeaKInu,




- BBISIBJISITD
3aKOHOMEPHOCTH U
MPOTUBOPEUHUS B
paccMaTpUBaeMbIX
SIBJICHUSIX;

- BHOCUTh KOPPEKTUBHI B
NEeATeNIbHOCTD, OIIEHUBATh
COOTBETCTBUE PE3yJIbTATOB
1eJISIM, OIIEHUBATh PUCKU
MMOCJICACTBUN
NEeSATEeIbHOCTH;

- pa3BUBaTh KPEaTUBHOE
MBIIUICHUE TIPU PEIICHUU
YKU3HEHHBIX MPOOIEM

0) 6a30BbIC
HCCIIEIOBATEILCKUE
JICUCTBUS

- BJIaJICTh HABBIKAMU
y4eOHO-HCCIeI0OBATEIbCKOM
U TIPOCKTHOM JeSATETLHOCTH,
HaBbIKaMU pa3pelCHHUs
npoOJieM;

- BBISIBJISITH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U U
aKTyaJu3HpOBaTh 3314y,
BBIJIBUTaTh TUIIOTE3Y €€
pelieHns, HaXOAUTh
apryMEeHTBI 1151
JIOKa3aTeIbCTBA CBOMX
YTBEPKICHUM, 32/1aBATh
napamMeTpbl U KpUTEpPUHU
peuieHus;

- AaHAIM3UPOBAThH
MOJIYYEHHBIE B X0OJI€
peuieHus 3a1a4u
pe3yabTaThl, KPUTUUECKHU
OLICHUBATh UX
JIOCTOBEPHOCTb,
POTHO3UPOBATH U3MEHEHNUE
B HOBBIX YCIIOBHUSIX;

- YME€Tb IEPEHOCUTH 3HAHUS
B [I03HABATEIBHYIO U
MPaKTUYECKYyH0 00J1acTH
KU3ZHEACATEIbHOCTH;

- YMETh UHTETPUPOBATH

XUMHUYECKOE PABHOBECHE),
TEOPHUU U 3aKOHBI (TEOpus
XUMHUYECKOTO CTPOCHHUS
OpraHn4ecKux BemecTB A.M.
bytneposa, Teopus
DJIEKTPOTUTUYECKON
JIMCCOLIAAIINH,
nepuoanyeckuii 3axkoH /.M.
Menaeneena, 3aKOH
COXpaHEHHUsI MaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK
XUMUH, (HAKTOJIOTUIECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYECHUHU U
0€30MacHOM HCTIOIB30BaHUHN
BOKHEUIIINX HEOPTAaHUIECKUX
Y OpPTaHUYECKUX BEIIECTB B
OBITY U TIPAKTUYECKOM
NeATEeIIbHOCTH YEJI0OBEKa,

- YMETb BBISIBIISATH
XapaKTepHbIE IPU3HAKU U
B3aUMOCBS3b U3YUYEHHBIX
MOHSATUHN, TPUMEHSTh
COOTBETCTBYIOILLIUE MMOHATHUS
IIPU OMMCAHUU CTPOEHUSA U
CBOMCTB HEOPraHUYECKUX U
OpraHWYECKHUX BEIIECTB U UX
MPEBPAIIECHUI; BBISIBIATh
B3aUMOCBSI3b XUMHUYECKUX
3HAHUU C IOHATUAMHU U
MPEACTABICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX
PEAMETOB;

- YMETbh HCIOJIb30BATh
HAaMMEHOBAHUS XUMHYECKUX
COEMHEHUN
MEKTyHapOIHOTO COr03a
TEOPETUUYECKOU U
MPUKJIATHON XUMUHU U
TPUBUAJIbHbIC HA3BAHUS
BAKHEHIINX BEIIECTB
(3THIICH, alleTHIICH,
TJIUIEPUH, (GEHO,
dbopmanbaeru, ykCcycHas




3HAHHUS U3 PA3HBIX
IpeAMETHBIX 001acTel;

- BBIJIBUTaTh HOBBIC UJIEH,
npeajaraTb OpUruHaJIbHbIC
MOJXO/Ibl U PEILICHUS;

- CIIOCOOHOCTh UX
WCIIOJIb30BAHUS B
II03HABATEILHOU U
COLMAJIBHOM IIPAKTUKE

KHUCJI0TA, TJIMLUH, YTapHbIN
ras, yrileKUCJIbIU ras,
aMMMaK, ramieHas u3BecCThb,
HeTalleHas U3BeCTh,
MUTHEBAs COa U APYTUX),
COCTaBJIATH (POPMYIIbI
HEOPTraHUYECKUX U
OpTraHUYE€CKHUX BEIIECTB,
YpaBHEHUS] XUMUYECKHUX
peakiui, 0ObSICHSATh UX
CMBICIT; IOJITBEPKAATh
XapaKTEepPHbIE XUMUYECKHE
CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U
3aMuCsIMHA YpaBHEHU I
XUMHUYECKUX PEAKITU;

- YMETh YCTaHABJIUBATH
MPUHAJIC)KHOCTh U3YUEHHBIX
HEOPTraHUYECKUX U
OPTraHUYECKHUX BEUIECTB K
OmpeAeICHHBIM KJlaccaM U
rpymnmnam COeIMHEHUH,
XapaKkTepU30BaTh UX COCTAB
U Ba)KHEUIIIME CBOMCTBA;
ONPEACIATh BUIBI
XUMMYECKHUX CBS3CH
(KoBaJIeHTHAsI, MOHHAS,
MeTaJInyecKas,
BOJIOPO/IHAS ), THIIbI
KPUCTAJUIMYECKUX PEIICTOK
BEIIECTB;
KJ1acCu(UIIMPOBATH
XUMHUYECKHUE PEaKIIUU;

- copmupoBaTh
MPEJICTABJICHUS: O
MaTepuaIbHOM €IMHCTBE
MHpPA, 3aKOHOMEPHOCTAX U
MM03HABAaECMOCTH SIBJICHUM
MIPUPOJIBL;, O MECTE U
3HAYCHHH XHUMHHU B CHCTEME
€CTECTBEHHBIX HAYK U €€
poiu B o0ecriedyeHUN
YCTOMYMBOTO Pa3BUTUS
YEJIOBEYECTBA: B PEIICHUUN




poOJIeM SKOJIOTMYECKOMH,
DHEPreTUUYECKOU U MUIIEBOU
0e30MacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3TaHUU HOBBIX
MaTepuagoB, HOBBIX
HMCTOYHUKOB DHEPTHUU, B
o0ecrieyeHuu
palMoOHAILHOTO
MPUPOJIONIOJIHL30BAHMS, B
dbopMHpoBaHUU
MHUPOBO33pEHUS U 001IeH
KYJbTYpPBI YEIOBEKA, a TAKKE
HKOJIOTMYECKHU
000CHOBAHHOT'O OTHOIIIECHHUSI
K CBOEMY 37I0pOBBIO U
MIPUPOJTHOM CpeEJIE;

- BJIaJI€Th CUCTEMON
XUMHUYECKUX 3HAHUH,
KOTOpasi BKJIIOYAET:
OCHOBOIIOJIATAOIINUE TOHATHS
(TONOJTHUTENBHO K CUCTEME
MOHSTHI 0a30BOr0 YPOBHS) -
U30TOIIbl, OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUE
aToMa, THOpUIU3ALIHS
aTOMHBIX OpOUTaJICH,
xumuueckas cBssb ("O" u ",
KpaTHBIEC CBSI3U), MOJISIpHAs
KOHIIEHTpAIHs, CTPYKTypHasl
dbopmyna, nzoMepus
(cTpykTypHasi,
reomMeTpuieckas (Luc-TpaHc-
W30MEpHsl ), TUIIbI
XUMHUYECKUX peakuuid (romo-
U TeTepPOreHHbIE, 00paTUMbIe
U HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE
CUCTEMBI),
KpUCTAJJIOTUIPATHI, CTENIEHb
JMCCOLIMALINN, DIIEKTPOIU3,
KPEKUHT, pU(POPMUHT);
TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKaIIMe B OCHOBE




MOHUMAaHUSI TPUUUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX
SBJICHUW, COBPEMEHHBIE
NpeACTaBICHUS O CTPOCHUU
BEILlECTBA HA AaTOMHOM,
MOJICKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX;
MpEACTaBICHUS O
MEXaHU3MaX XUMUYECKHUX
peaxkLuii,
TEPMOJAMHAMUYECKUX U
KMHETUYECKUX
3aKOHOMEPHOCTSIX UX
MPOTEKAHUSI, O XUMUUYECKOM
PaBHOBECHH, JUCIICPCHBIX
cucrteMax, (haKTOJIOTHUECKHE
CBEICHMS O CBOMCTBAX,
COCTaBe, MOJIYYECHUHU U
0€30MacHOM HCTIOIB30BaHUHN
BOKHEUIIINX HEOPTAaHUIECKUX
¥ OpraHMYECKUX BEIIECTB B
OBITY U MPAKTUYECKOU
NesITeTbHOCTH YeJI0BEKa;
OOIIMX HAYYHBIX MPUHIIUIIAX
XUMHYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA
CEpPHOM KHUCJIOThI, aMMHAaKa,
MeTaHoJja, IepepaboTKu
HeTH);

- YMETh POBOJUTH PACUETHI
0 XUMUYECKUM (popmynam u
YPaBHEHUSIM XUMUYECKHUX
peaKkiui ¢ UCMOJIb30BAHUEM
(bU3UICCKUX BEIIMIUH
(Macchl, 0ObeMa ra3os,
KOJIMYECTBA BEIIECTBA),
XapaKTEePU3YIOIIUX BEIIECTBA
C KOJINYECTBEHHOUW CTOPOHBI:
pacyeThl 0 HAXOKACHUIO
XUMHUYECKON POPMYITBI
BEILIECTBA; PACUYEThI MACCHI
(oObema, KoIMuecTBa
BEILIECTBA) MPOyKTa
peaKkIuu, eciau OJIHO U3
MCXOJIHBIX BEIIECTB JIaHO B




BUJIE pacTBOpa C
ONIPENEIIEHHOW MacCOBOU
JIOJIEN PaCTBOPEHHOTO
BeIlleCTBa WM JIaHO B
U30bITKE (MMEET IPUMECH);
pacyeThl MAaCCOBOW WU
00BbEMHOM 10U BBIXO/1a
MPOJIYKTa PEAKIIUU; PaCUeTh
TerI0BOro 3 dekra
peakiuii, 00beMHBIX
OTHOIIEHUM Ta30B;

- YMETh BBISBIISATH
XapaKTepHbIC MPU3HAKU U
B3aUMOCBSI3b U3YUYCHHBIX
TOHSTHH, PUMCHSTh
COOTBETCTBYIOIIUEC MMOHSTHS
MIPU OTMIMCAHUU CTPOCHUS U
CBOMCTB HEOPTraHUYECKHUX U
OpraHWYECKHUX BEIIECTB U UX
MIpEeBpaICHUI; BBISIBISATh
B3aMMOCBSI3b XUMUYECKHUX
3HaHWUM C MOHATUSMU U
MPEICTABICHUSIMHU JIPYTUX
peaMeToB Juist Oosee
OCO3HAHHOTO MOHUMAHUS U
OOBSICHEHUS CYIITHOCTH
MaTEpPHAIBHOTO €IMHCTBA
MUDa;

UCIOJIb30BaTh CUCTEMHbBIE
XUMHUYECKUE 3HAHUS JITIS
OOBSICHEHUS U
MPOTHO3UPOBAHUS SBICHUH,
UMEIOIINX
€CTECTBEHHOHAYYHYIO
IIPUPOAY;

- YMETbh HCIOJIb30BATh
HAUMEHOBAHUS XUMUYECKUX
COEMHEHUN
MEKyHapOJHOTO COK03a
TEOPETUUYECKOU U
MPUKJIATHON XUMUHU U
TPUBUATHHBIC Ha3BAHUS
BEILIECTB, OTHOCAIIINXCS K
M3YUYEHHBIM KJIaccaMm
OpraHUYEeCKUX U




HEOPTraHUYECKUX
COCIMHEHUM; UCII0Jb30BATh
XUMHUYECKYIO0 CUMBOJIUKY JJISI
cocTaBiieHus (popmyi
HEOPraHMYECKUX BEIECTB,
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX)
bopmysT OpraHMYEeCKUX
BEILIECTB; COCTABIIATh
YpaBHEHUSI XUMUYECKHUX
peakIui U pacKpbIBaTh X
CYIIIHOCTb: OKUCIUTEIHHO-
BOCCTAHOBUTEIIHLHBIX
peakiui NoCpeICTBOM
COCTaBJICHUS DJIEKTPOHHOTO
OaslaHca ITUX peakluii;
peakIuii HOHHOTO 0OMeHa
MyTEM COCTAaBJICHUSI UX
MOJTHBIX U COKPAIEHHBIX
VWOHHBIX YPaBHECHUII;
peakuui ruapoauns3a,
peakuuii
KOMILIEKCOOOpa3oBaHus (Ha
npumepe
TUAPOKCOKOMIUIEKCOB IIMHKA
Y QJIOMHMHMS ); TOATBEPKAATh
XapaKTEepPHbIE XUMUYECKHE
CBOICTBA BEIIECTB
COOTBETCTBYIOLLIUMU
AKCIIEPUMEHTAMU U
3aIUCSIMUA YPABHEHUU
XUMUYECKUX PEaKIUi;

- YMETh KJIaccupuIupoBaTh
HEOPraHU4eCKue u
OpraHUYEeCKHE BELIECTBA U
XUMHUYECKHUE PEaKLnH,
CaMOCTOSITEIILHO BBIOUPATh
OCHOBaHUS U KPUTEPUH JIJIS
KJIacCU(DUKAITIN U3YIaeMbIX
XUMHUYECKHX OOBEKTOB;
XapaKTepU30BaTh COCTaB U
BAKHEHIIE CBOMCTBA
BEILECTB, MPUHAJICKALUX K
OIpeJIeNICHHBIM KJIaccaM U




rpynIaM COeAUHEHUN
(mpocThle BellecTBa, OKCUJIBI,
TUAPOKCHUJIBI, COJIH;
YTII€BOJIOPO/IbI, TPOCTHIE
3¢upsl, CIUPTHI, (PEHOIBI,
aJbJACTU]Ibl, KETOHBI,
KapOOHOBBIE KUCIIOTHI,
CJIOHBIE 3(DUPBI, )KUPBI,
YTJIEBO/JIbI, aMUHBI,
aMHHOKHUCIIOTHI, OCJIKH);
MPUMEHSThH 3HAHUS O COCTAaBE
Y CBOMCTBAX BEIIECTB JJIs
DKCIIEPUMEHTAJILHOU
MIPOBEPKHU TUIIOTE3
OTHOCUTEJIBHO
3aKOHOMEPHOCTEMN
MPOTEKAHUSI XUMHYECKUX
peakIuii U MPOTHO3UPOBAHUS
BO3MOKHOCTEU UX
OCYIIIECTBIICHHUSI;

- YMETh OJITBEPKAATh HA
KOHKPETHBIX MTPUMEpPax
XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CIOCOOHOCTH
OpPraHUYECKUX COCTMHEHH
OT KpPaTHOCTH ¥ THUIIA
xoBanenTHOH cBsi3u ("O" n
"'"), B3aMMHOT'O BJIMSTHUS
aTOMOB U TPYII aTOMOB B
MOJIEKYJIaX; a TaAKXKe OT
0COOCHHOCTEN peann3auu
Pa3JIMYHBIX MEXaHU3MOB
MPOTECKAHUS PEAKIIU;

- YMETh XapaKTepHU30BaTh
AIIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U
BO30YXJEHHOM COCTOSIHUH) U
MOHOB XUMHUYECKUX
3JeMeHTOB | - 4 mepro10B
[Teprognueckon CUCTEMBI
J.1. MenpaeneeBa u ux
BaJICHTHBIE BO3MOXXHOCTH,
ucnosb3ys nmoustus "s", "'p",
"d-snekTpoHHBIe" OpOUTAIH,
HSHEPIreTUUYECKUE YPOBHHU;




OOBSACHATH 3aKOHOMEPHOCTH
VU3MEHEHUs CBOMICTB
XUMHYECKUX 3JIEMEHTOB U
o0pa3zyeMbIX UMHU
COCMHEHUH 110 NIEpUOIaM U
rpynmnam;

OK 02. Ucnonp3oBaTh
COBpEMEHHBIE
CpelICTBA MOUCKA,
aHanmmza u
MHTEPIpETaluU
uHbOpMaLIIH, U
MHPOPMAIIMOHHEIE
TEXHOJIOTUH JJIs
BBITIOJTHCHUS 33124
npodeccroHaIbHON
JeSITeTbHOCTH

B o6iacTu 11ieHHOCTH
HAy4YHOT'O TTO3HAHMUS:

- c(OpMUPOBAHHOCTH
MUPOBO33PECHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU U
0OIIECTBEHHOM MPaKTHUKH,
OCHOBAHHOT'O Ha JUAJIOTe
KYJIBTYD,
CITOCOOCTBYIOIIETO
OCO3HAHMIO CBOEI0 MeCTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE
SI3BIKOBOM M UMTATEIbCKOMN
KYJBTYpPBI KaK CpeJICTBa
B3aMMOJICCTBUSI MEXITY
JI0IbMU U TIO3HAHUSI MUPA;
- OCO3HAHHUE IICHHOCTH
HAaY4YHOU JEATEIbHOCTH,
TOTOBHOCTh OCYILIECTBIIATH
MIPOEKTHYIO U
HCCIIeI0BATEIBCKYIO
JIEATSIILHOCTh
WHJIUBUYaIbHO U B
TpYyIIIE;

OsnancHue
YHUBEPCAJIbHBIMHU
y4eOHBIMH
ITO3HABATCIILHBIMH
JICUCTBUSAMU:

B) paboTa ¢ nuHpopManuen:
- BJIaJIETh HaBBIKAMU
MOJTYYCHUST HHPOPMAITUH 13
HWCTOYHUKOB Pa3HbBIX THIIOB,
CaMOCTOSTEILHO
OCYIIECTBIIATH TOKCK,
aHaJINU3, CUCTEMATH3AIHIO U
WHTEPIIPETAIUIO

- YMETh TUTAaHUPOBAThH U
BBITIOJTHATh XUMUYCCKUAN
HKCIIEPUMEHT (TpeBpaLICHUS
OpPraHWYECKHX BEIIECTB MPHU
HArpeBaHMH, ITOTYYCHUE
STHJICHA U U3YYCHHUE €TO
CBOMCTB, KAYECTBECHHBIC
peaKIMK Ha ajIbIACTH/IbI,
Kpaxmal, YKCYCHYO
KHUCJIOTY; JICHATYpaIus
O€JIKOB MPU HArPEBAHUH,
I[BETHBIC PEaKIMK OCITKOB;
IIPOBOUTH PEAKIIUH HOHHOTO
oOMeHa, OnpeeNsTh CpeLy
BOJIHBIX PAaCTBOPOB,
KaueCTBEHHBIE PEeaKIMU Ha
cynbdar-, kKapOoHaT- U
XJIOpU/I- aHUOHBI, HA KATHOH
aMMOHMUSI; peliaTh
AKCIIEPUMEHTATBHBIC 3a/1aUn
o TemaM "Mertamibl" u
"Hemertamnel") B
COOTBETCTBHH C MIPaBUIaAMU
TEXHUKHU O€301TaCHOCTHU NP
oOpaleHuH ¢ BEIICCTBAMH U
71a060paTOPHBIM
000pyI0BaHUEM;
MPEJICTABISATh PE3YIbTATHI
XUMHYECKOTO IKCIIEPUMEHTA
B (hopme 3amrcu ypaBHCHHM
COOTBETCTBYIOIIUX pPEAKIUN
U GOPMYITHPOBATH BHIBOIBI
HA OCHOBE TUX PE3YJIbTaTOB,
- YMETh aHAIM3UPOBATH
XUMHUYECKYI0 HH(POPMAIIHIO,
MOJTY9aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CPEJICTB
MaccoBOW UH(pOpMAIUH, CETh
WNutepHer u npyrue);




UHGOPMAITIH Pa3IHIHBIX
BUJIOB U (hopMm
IIPEICTABIICHUS;

- CO3/1aBaTh TEKCTHI B
pa3IUYHbIX (popMaTax c
y4eTOM Ha3HAYCHUS
uH(OpMaIKK U 1eIeBOI
ayJIMTOpPUH, BHIOUpAS
ONTUMAJIBHYIO POopMy
NIPEJICTABIICHUS 1
BU3YaJIU3allHH,

- OIICHUBATH
JIOCTOBEPHOCTb,
JICTUTUMHOCTh
uHopMaIny, ee
COOTBETCTBHE IMPABOBBIM U
MOPaJTbHO-3THYECKUM
HOpMaM;

- HCIIOJTB30BaTh CPEJICTBA
UH(GOPMAIIMOHHBIX U
KOMMYHUKaIIHOHHBIX
TEXHOJIOTU B pEIICHUH
KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX U
OpraHu3alMOHHBIX 33/1a4 C
cobirroieHueM TpeOOBaHUN
ASPrOHOMHKH, TEXHUKHU
0€e30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus,
IIPABOBBIX U ATHUECKUX
HOPM, HOPM
UH(POPMAITMOHHOMN
0e3011acHOCTH;

- BIIQJICTh HABBIKAMU
pacro3HaBaHUS U 3aIIUTHI
uH(pOpMaIH,
UH(GOPMAITMOHHOMN
0€30MacHOCTH JUYHOCTH

- BJIAJIETh OCHOBHBIMU
METOJIaMH Hay4HOI'O
MO3HAHMS BEIECTB U
XUMUYECKUX SIBICHUN
(HabmroeHue, u3MepeHue,
HKCTIIEPUMEHT,
MOJIETUPOBAHUE);

- YME€Tbh MPOBOJUTH PACUETHI
M0 XUMHUYECKUM (popMyJiaM U
YpaBHEHUSIM XUMUYECKHUX
peakIui C UCMOJIb30BAHUEM
(bU3UYECKUX BEJIUYMH,
XapaKTepU3YIOIIHUX BEUIECTBA
C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMallbHbIE
yCIIOBHUSA) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BaTh
CUCTEMHBIC XUMHUUYECKHUE
3HAHUS JUIS] TPUHATHSA
pelieHni B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BEIIECTBAMH U
UX MPUMEHEHUEM;

- YMETh CaMOCTOSATEIHHO
IUTAHUPOBATH U TIPOBOUTH
XUMHUYECKUHN SKCIIEPUMEHT
(moJtyuyeHue U U3y4eHue
CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKHUX BEIECTB,
KaueCTBEHHBIE PEAKIIUU
YIIEBOAOPOIOB PA3IUYHBIX
KJIACCOB U
KHCIIOPOACOAEPKAIUX
OpraHUYECKUX BEIIECTB,
pelieHue
AKCIEPUMEHTAIBHBIX 337124
M0 PacrloO3HABAHUIO
HEOPraHUYECKUX U
OpraHUYECKHX BEIIECTB) C
cOOJIIOICHUEM TTPABUIT
0e30MmacHOro o0panieHus ¢
BEIllECTBAMU U
1a00paTOPHBIM
000py/I0BaHHEM,
dbopMynUpoBaTh LU




MCCIIEI0BaHUS,
IIPEOCTABIIATh B PA3JINYHOU
dbopme pe3ynbTaThl
AKCIIEPUMEHTA,
aHaJIM3UPOBATh U OIICHUBATH
UX JOCTOBEPHOCTH;

-YMETbh OCYLIECTBIATh
LIEJICHANIPABIICHHBIA MTOUCK
XUMUYECKO nHpOpMAaIUU B
Pa3IMYHBIX UICTOYHUKAX
(Hay4yHas U yueOHO-Hay4YHas
JUTEPATypa, CPeACTBA
MaccoBOM MHPOpMALIUH, CETh
WNutepHer u apyrue),
KPUTUYECKU aHAIM3UPOBATh
XUMHUYECKYI0 HH(OPMAIINIO,
nepepadaThIBaTh €€ U
MCIIOJIb30BATh B
COOTBETCTBUH C
MOCTaBJIEHHON Y4eOHOM
3aJadei;

- BJIAJETh CUCTEMOW 3HAHUU
0 METOJIaX HAy4YHOIO
MO3HAHUS SIBJICHUI
MPUPO/IbI, UCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax H
YMEHUSAMU IPUMEHSTh 3TH
3HaHUSA MpU
HKCIIEPUMEHTATBHOM
UCCIIEJOBAaHNH BEIIECTB U
TUTST OOBICHEHUS
XUMMYECKUX SIBJICHUH,
VMMEIOIINX MECTO B IIPUPOJIE
IIPAKTUYECKOMN AEATEIbHOCTU
YeJI0BEKa U B IOBCETHEBHOU
KU3HU;

OK 04. DddexTuBHO
B3aUMOJICHCTBOBAThH U
paboTaTh B
KOJIUJICKTMBE U KOMaH/e

- TOTOBHOCTD U
CIIOCOOHOCTH K
00pa3oBaHUIO U
CaMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH U
CaMOOIIPEICIICHUIO;
-OBJIaJIEHNE HABLIKAMHU
y4eOHO-
HCCIIEOBATEIIbCKOM,

- YMETbh IIJIAHUPOBATh U
BBIIIOJTHATh XUMUYECKUM
AKCIIEPUMEHT
(mpeBpaieHus
OPraHWYECKHUX BEIIECTB MPHU
HarpeBaHWU, MOJyICHUE
ATWICHA U U3YYECHUE €0
CBOMCTB, KQUE€CTBCHHBIC
pPEaKINM Ha aJibJICTUJIbI,




IPOECKTHOU U COLIMAJIbHOM
NESATENbHOCTH;

OBnanenue
YHUBEPCAJIbHBIMU
KOMMYHHUKATUBHBIMHU
JIEUCTBUSIMU :

0) coBMecTHas
NESATETbHOCTD:

- IOHUMATh U UCTOJIb30BaTh
MPEUMYIIECTBA KOMaHIHOM
Y MHJUBUIYaJTbHON PabOTHI;
- MPUHUMATH T[ETU
COBMECTHOM JIC€SITEIILHOCTH,
OpraHu30BbIBATH U
KOOPAUHUPOBATH JCUCTBUS
10 €€ JIOCTHXKEHUIO:
COCTaBJIATh IJIAH JECHCTBUM,
pacnpenensTh POy C
Y4ETOM MHEHUMN
YYaCTHUKOB O0CYKJaTh
pe3yJIbTaTbl COBMECTHOM
paboTHI;

- KOOPJAMHUPOBATH U
BBITIOJIHSITH PabOTy B
YCJIOBUSIX PEATHHOTO,
BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYIIECTBIIATh
MTO3UTHUBHOE
CTpaTErnyeCcKoe MOBEACHUE
B Pa3JIMYHBIX CUTYAIUSX,
IIPOSIBJISITH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHUITMATUBHBIM
Osnanenue
YHUBEpCaIbHBIMU
pPEryIsaTUBHBIMU
JICUCTBUSAMU:

') NPUHSTHE CE0s U IPYTUX
JTOJIEH:

- MPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX JIFOAEH
IIPY aHAJIN3€E PE3YJIbTATOB
JEATEIBbHOCTH;

Kpaxmall, yKCYCHYIO
KHUCJIOTY; J€HATypaIus
O€JIKOB IPU HAarpEBAHMH,
[[BETHBIC PEAKI[UU OCIIKOB;
MPOBOJIUTH PEAKIIUH HOHHOTO
oOMeHa, OTpeNIeNsATh Cpey
BOJIHBIX PACTBOPOB,
KaueCTBEHHBIE PEaKIUKi Ha
cynbdart-, kapOoHAT- U
XJIOPU- AHUOHBI, HA KAaTHOH
aMMOHUSI; PeIIaTh
AKCTIEPUMEHTATBHBIC 3a/1aun
o teMam "Metannel" u
"Hemeramnel") B
COOTBETCTBUH C MPABUIAMHU
TEXHUKHU O€30MaCHOCTHU MPHU
oOpalleHuu ¢ BEIIECTBAMH U
71a060paTOPHBIM
000py/I0BaHUEM;
MPEACTaBISATh PE3yJbTaThl
XUMHYECKOTO 3KCIIEPUMEHTA
B (hopme 3amnucu ypaBHEHHM
COOTBETCTBYIOIIUX PEaKIUi
U GOpMYITHPOBATH BHIBOBI
HA OCHOBE ATUX PE3YJIbTaTOB;
-YMETh CAMOCTOSATEIIbHO
IUTAHUPOBATH U TIPOBOJUTH
XUMHUYECKUHN SKCIIEPUMEHT
(moJtyuyeHue U U3y4eHue
CBOMCTB HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB,
KaueCTBEHHBIE PEAKITUU
YTJII€BOJIOPOJIOB PA3IMYHbBIX
KJIACCOB U
KHCIJIOPOJICOAEPKAIINX
OpraHUYECKHUX BEIIECTB,
peuieHue
AKCIIEPUMEHTANBHBIX 33729
M0 PacroO3HABAHUIO
HEOPTaHUYECKUX H
OpraHUYECKHUX BEIIECTB) C
COOJTIOJICHHEM TTPABHUIT
0e30macHoOro oopamieHus ¢
BEIIECTBAMU U
71a00paTOPHBIM




- MPU3HABAThH CBOE MPABO U
IIPaBO APYTUX JIOJEH HA
OIITNOKMU;

- pa3BUBaTh CIOCOOHOCTD
MOHUMATh MUP C MO3UIUU
JPYroro 4yenoBeka

000pyI0BaHHEM,
dbopmMynupoBaTh LU
UCCIICJIOBAHMUS,
IIPEOCTABIIATh B PA3JINYHOU
dbopme pe3ynbTaThl
IKCIIEPUMEHTA,
aHAJM3UPOBATh U OLICHUBATH
UX JOCTOBEPHOCTb;

OK 07. ConeiicTBOBaTh
COXpaHEHHIO
OKPY’KAIOWIEN CPELBI,
pecypcocOepexeHuto,
MPUMEHSATH 3HaHUS 00
W3MEHEHUHU KJINMaTa,
TTPUHITUTIBI
OepeKIINBOTO
IIPOU3BO/ICTBA,
3¢hPexTUBHO
JIeHCTBOBAThH B
Ype3BbIYaHBIX
CUTYyalusx

B o6nacTtu skonoruueckoro
BOCIIUTAHUS:

- ¢c(OpMHUPOBAHHOCTH
JKOJIOTUYECKOM KYJIbTYPHI,
MOHWMAaHUE BIUSHUS
COLMAJIBHO-
SKOHOMHUYECKHUX MPOIECCOB
Ha COCTOSIHUE NPUPOJHOM U
COLMATIBLHOU CpEJIbl,
OCO3HAHHUE TIT00ATBHOTO
XapakTepa 3KOJOTrHYeCKUX
npoOJieM;

- INTAHUPOBAaHUE U
OCYIIECTBIICHUE JICHCTBUN B
OKpY’Karouen cpeie Ha
OCHOBE 3HAHUS LEeH
YCTOMYHUBOTO Pa3BUTHUSA
YEJI0BEUYECTBA; AaKTUBHOE
HEMNPUATUE JCUCTBUU,
NPUHOCSIIUX BPEX
OKPY’KAIOIIEH CPEAE;

- YMEHHE MPOrHO3UPOBATH
HEeOJIaronpusTHEIC
3KOJIOTUYECKHUE
MIOCJIEICTBUS
npeANpPUHUMAEMbIX
JNEUCTBUMN, IPENOTBPALATh
ux;

- paclIMpeHue OMbITa
JNEATENBHOCTH
DKOJIOTMYECKOMN
HaIIPAaBJIEHHOCTH HA OCHOBE
3HaHUM 1o (U3UKe

- copmMupoOBaTH
MPEJICTABJIEHUS: O
XUMHUYECKON COCTABJISAIOIIECH
€CTECTBEHHOHAY4YHOMN
KapTUHBI MUPA, POJIU XUMUH
B MO3HAHWUM SIBJICHUMN
IPUPO/IbI, B HOPMUPOBAHUM
MBIIIUICHHUS U KYJIbTYPbI
JUYHOCTH, €€
GyHKIMOHAIBHON
I'PaMOTHOCTH, HEOOXOTUMOM
JUJIsL PEILICHUS MPAKTUYECKUX
3a71a4 ¥ SKOJIOTMYECKHU
000CHOBAHHOT'O OTHOIIECHHUSI
K CBOEMY 3/10POBBIO U
MIPUPOAHON Cpenie;

-yMEeTh COOJII0/IaTh MpaBUiia
HKOJIOTUYECKHU
11eseco00pa3HOro MOBEICHHUS
B OBITY U TPYIOBOM
JESITETbHOCTH B LETISAX
COXpPAHEHUSI CBOETO 3/10POBbs
Y OKPYXKarouen MpupoIHOU
CpEIlbl; YYUTHIBATH
ONAaCHOCTh BO3JECUCTBUS Ha
JKUBBIE OPTaHU3MBI
ONPEICIICHHBIX BEIIECTB,
ITOHUMAs CMBICJT TOKA3aTeJIst
MpeIeIbHON JOMYCTUMOU
KOHIICHTPAIINH;

-yMETh IPOTHO3UPOBATh,
aHAJIM3UPOBATH U OIICHUBATH
C MO3UIIMN PKOJIOTUUECKOU
0€30IMacHOCTH MOCIICICTBHUS
OBITOBOM U
MPOU3BOICTBEHHOM
JIeSITeIbHOCTH YEJIOBEKA,




CBSI3aHHOM € nepepadoTKOM
BELIECTB; UCIOJIb30BATh
NOJIyYCHHbIE 3HAHUS JJIs
OPUHITHS TPAMOTHBIX
pelieHuii mpodaeM B
CUTYalUsAX, CBA3aHHBIX C
XUMHEM;

-yME€Tbh OCO3HABaTh
OIIaCHOCTH BO3JICMCTBUSA HA
YKUBbIE OPTaHU3MBI
OTIpE/ICICHHBIX BEIIECTB,
MOHMMAs CMBICII ITOKa3aTess
IIPEAEIbHON 10IyCTUMOM
KOHILEHTpPALNH, U MOSCHATh
Ha IpUMepax CrocoObl
YMEHBIICHUS U
peI0TBPAILEHUS UX
BPEJHOrO BO3/ICHCTBUS Ha
OpraHu3M YeJIOBeKa.




1.2. @opma nNpOMEKYTOYHON aTTecTalMUd  O00y4aroullerocss Io
AUCHUTIIHHE

dopMaMy TPOMEKYTOUHOM aTTECTAllMU MO AMCLMIUIMHE SIBISIOTCA Apyras
dopma  (koHTposibHas  pabora) (I  cemecTp) W 3a4eT C  OIICHKOW
(muddepeHnrpoBaHHbIi 3a4eT) (2 ceMecTp), KOTOPBIA MPOBOAUTCS B MUCHMEHHOM

dbopwme.

1.3. OneHo4HbIe MaTepHAJIbI JJsl IPOBEIeHUs] IPOMEKYTOYHOM aTTeCTALNH
00y4aroIuxcs Mo JUCHUIVINHE
1 cemecTp
Koasbl kouTposnpyemsbix komnerenuuii: OK 01, OK 02
®opma KoHTPOJIsE: Ipyrast popma KOHTPOJIsS (KOHTpOJIbHAsI paboTa)

KonTposbHas padora

1. 3 npensiokeHHOT0 mMepevyHsi BbIOepUTe JABa Psifia BeleCTB, ¢ KAXKIbIM M3
KOTOPBIX pearupyeTt ruipoKcua oapusi.

1. NaCl,Na,S0O,,Na2CO;

2. Zn0O,K20,CO0O,

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

4. HNO3,K,S0,4,NaOH

+ 5. H2S0,,CO,,CuCl,

OtBer: 3, 5.

Pemenue:

I'mapokcun Oapus Ba(OH), — 3TO CHIBHOE OCHOBAaHHE, KOTOPOE MOYKET
pearupoBaTh:

- C KHCIIOTaMU;

- ¢ coIsIMH (ecliid 00pa3yeTcsl OCa0K WU Ta3);

- ¢ aM()OTEepHBIMH TUIPOKCHIAMH;

- C KHUCIIOTHBIMU OKCHJIAMHU.

PaccmoTpum kaxabii psaa:

1. NaCl, Na,S04, Na,CO5 - He mOaX0auT, TaK KaK ¢ STUMHU BEIIeCTBAMHU PEaKIIUU HE
UIyT.

2.7n0,K,0, CO, - ne Bce BemectBa pearupyror ¢ Ba(OH),

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

- AI(OH) 3 (amdotepusbIii ruapokcu) pearupyet ¢ Ba(OH),

- HCI (kucnoTa) pearupyeT ¢ oOpa3oBaHUEM BOJBI U COJIH;

- CuSO,4 (conp) obpasyet ocanok BaSO,

4. HNO3,K,S04, NaOH — He Bce pearupyior.

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

- H,SO, (xucnora);

- CO; (KHCTTOTHBIN OKCHN);

- CuCl; (comp).



2. B nmpoOupky ¢ pacreopom cosi X, OKpaluuBawuiei miamMs B (puojieToBbIi
1BeT, 100aBWJIM HECKOJbKO Kamejb pacTtBopa BemectBa Y. B pe3yabrare
peakuuu HaOJ0ga1M o0pa3oBaHue KEaATOro ocaaka. M3 mnpenioxeHHOro
nepeyHsi BbiOepuTe BemecTBa X M Y, KOTOPbIe MOTYT BCTYNIATh B OMUCAHHYIO
peaKkuuio.

+ 1. docdar kanus

+ 2. HUTpat cepedpa

3. xnmopua meau(ll)

4. cepHas KHUCIIOTA

S.ruapokcun 6apus

OtBet: X — docdar xanus (1), Y — nutpar cepedpa (2).

Pemenue:

1. ®uoneroBoe OKpallMBaHWE IUIAMEHU XapaKTEpHO MJs COCJUHCHHI Kalusl.
3HauuT, CcoiMb X JOJDKHA COJEpKaTh Kanuidl. M3 mnpeanokeHHBIX BapHaHTOB
noaxoauT ToJibko ocdar kanmus K3 PO,

2. XKénTeiii ocagok MOXET 00pa30BaThCsl MPU B3aUMOJACUCTBUU (ochaT-uHOHOB C
noHamu cepebpa. [Ipu peaknum docdara xamus ¢ HuTpaToM cepebpa obpaszyercs
XKENTHIN ocanok pocdara cepedpa:

K3P0O4 + 3Ag NO; - Ag3P0O, | +3KNO,

OcrajnbHble BellecTBa He MOAXOAAT:

- Xnopua meau(Il) ga€r 3enéupiit umm roy0ooit ocamok.

- CepHas kuciora He oOpa3yeT ocanka ¢ pocharom kanusi.

- 'mapoxcun 6apust oopasyet Oenblit ocanok ¢ dpocharamu.

3. Kakmue BemecTBa MOryT pearupoBaTh JApYT ¢ Apyrom?

1. H;PO, u HCI

2. HNO3 u H,SiO;

+ 3. H,S u HNO;

4. H2Si03 u H2SO,

5.H2S03 u H,S

OtBet: 3 mpennokeHHBIX Map BEIIECTB pPearupoBaTh JPYr C JIPYroM MOTYT
tosibko H,S m HNOj3 (Bapuant 3).

DTO0 00BSICHAETCSA TEM, UTO:

- CepoBoaopoa (H,S) — BoccTaHOBUTEIB

- A3otHast kucaoTa (HNO3) — CHIBHBINA OKUCIIATEIND

Peakuus nporekaer no cxeme:

H,S + 8HNO; - H,S0, + 8NO, + 4H,0

OcranpHble Tapbl BEUIECTB HE PEarupyroT MEKy COOOH, TaK Kak:

1. HzPO, m HCl — 00e KHCIOTBI, HET OKHCIHTEIHLHO-BOCCTAHOBUTEIHHOIO
MOTEeHIAAaNa

2. HNO3 n H,SiO3 — a30THas KKCoTa He pearupyer ¢ KpeMHHEBOW KHUCIOTOM

3. HySiO3 m HySO4 — 00¢ sSBASIOTCS KHCIOTaMHU, HET ABMXKYIIECH CHIIBI IS
peaKIuu

4. H,SO3 u HyS — 00e sBISIOTCA BOCCTaHOBHUTEISIMH, HET OKHCIUTENS IS



MPOTEKAHUS PEAKITHH
Taxum oOpa3om, eTUHCTBEHHAs! BO3MOXKHAS PEaKIHUs — 3TO B3aUMOJICHCTBUE
CEpOBOJIOPO/Ia C A30THON KUCIOTOM.

4. U3 npenyioKeHHOTO IepevHsl BellecTB BbI0epuTe /JABa BellecTBa, C
KOTOPBIMH B3auMoJeiicTByeT pacTBop HuTpara ceuHua(ll).
1. cepebpo
2. cynbdat Oapus
+ 3. Hoaug Kanus
4. anerat Kanus
+ 5.0uHK
Otger: 3 (Woaun kanusi) u 5 (IUHK)
Pewmenue:
PactBop Hutpara cBunna (II) Pb(NO3), MoxeT BCTymaTh B peakiud oOMeHa
3amelenus. PaccMoTpum kaxkoe BelecTBo:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOpo MeHee aKTUBHBIA MeTall,
YeM CBHUHEII.
2. Cynbpar 6apus (BaSO,) — HepacTBOPHM, MOAITOMY PEaKIiis HEBO3MOKHA.
3. Moann xamus (KI) — pearupyeT ¢ oOpa3oBaHMEM OCajKa HOJWIA CBHHIA:
Pb(N03)2 + 2KI — PbIZ l + ZKN03
4. Auerat xamus (CH3;COOK) — peakuust He uAET, TaK KaK BCE MPOIYKTHI
PacTBOPUMBI.
5. lunk (Zn) — OoJsiee aKTUBHBIN METaJlJI, BHITECHSET CBUHEIl U3 CONU: Zn +
Pb(N03)2 —> Zn(N03)2 + Pb
Takum ob6pazom, pactBop HuTpata cBuHIA(ll) pearupyer c Hoammom kamus (c
oOpa3oBaHHEM OcCaJiKa) U [IMHKOM (peakiius 3aMeIIeHus ).

5. O0pa3ywTcsi TOIBKO OJHA COJb W BOAA NPH B3aUMOAEHCTBMH H30BITKA
pacTBOpa rHAPOKCHIA KAJIUS C:
1.Cl,
2. NO,
+ 3. CO,
4. Br,
5. SO,
IpaBuabHbiii oTBeT: 3 (CO,)
Oo0bsicHenue: Ilpu B3aumojeiictBun u30bITKa ruApokcuaa kamua (KOH) c
yraekucasiM 1azoM (CO,) oOpa3yercss TOJIBKO OJHA COJIb — KapOOHAT Kallus
(K2CO3) u Bona (H,0):
2K OH + CO, = K,CO3 +H,0
PaccMoTprum mouemy npyrvue BapuaHThI HE TOAXOST:
1. Cl;, + 2K OH = KCI + KCIO + H,0 (00pa3yroTcs ABe COJIN)
2. 2NO,; + 2KOH = KNO, + KNO3 + H,0 (00pa3yroTcst 18e cOJIn)
3. Bry; + 2KOH = KBr + KBrO + H,0 (o0pa3ytoTcs 1Be COH)



4. SO, + 2KOH = K,S0O3 + H,0 (obpa3yercss omHa cojib, HO 3TO HE
€MHCTBEHHBIN NMPaBUIIbHBII OTBET)

Tonbko B ciyuae ¢ CO, oOpa3zyercss €AMHCTBEHHAs COJib (kapOoHAT Kanus) U
BOJIa, YTO COOTBETCTBYET YCJIOBHIO 33/1a4H.

6. U3 mnpeasiokeHHOro mepevyHs BeleCTB BbIOepHTEe /Ba BelleCcTBa, C
KOTOPBIMH B3auMoJeiicTByeT pacTBop HuTpara ceuHua(ll).
1. cepebpo
2. cynbdat Oapus
+ 3. flogua Kaius
4, anieTaT Kajaus
+ 5.1uHK
Otger: 3 (Woaun kanusi) u 5 (IUHK)
Pewmenue:
PactBop mmtpaTta cBuuiua (II) Pb(NOs3), MoxkeT BCTynaThb B peakid OOMEHa |
3aMmeleHus. PaccMoTpum Kaxxa0€ BEILIECTBO:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOpo MeHee aKTUBHBIA MeTall,
YeM CBUHEII.
2. Cynbar 6apus (BaSO,) — HepacTBOPHUM, IIOITOMY PEakilis HEBO3MOKHA.
3. Momun xamus (KI) — pearupyer ¢ oOpa3oBaHMEM OCajKa HOIWIA CBHHIA:
Pb(N03)2 + 2Kl — Pb|2 l +2KN03
4. Auerat xamus (CH3;COOK) — peaknust He uAET, TaK KaK BCE MPOIYKTHI
PacTBOPUMBI.
5. Iluuk (Zn) — Oosee aKTUBHBIM METAJII, BBITECHSET CBUHEI] M3 COJIM: Zn +
Pb(N03)2 - Zn(N03)2 + Pb
Taxum o06pa3om, pactBop HuUTpaTta cBuHIA(Il) B3ammopeilcTByeT ¢ HOIUIOM
Kanus (¢ 0Opa3oBaHHEM OCaKa) U IIMHKOM (peaKIys 3aMEeIICHHS ).

7. Coxkpaménnomy uoniomy ypaBuenuro HCOz— + Caz+ + OH- = CaCOj; +
H,O cooTrBeTCTBYET B3anMojaelicTBHE MKy
1. KaJbIIMHUPOBAHHOM COJION U ral€HON U3BECTHIO
2. XJIOpUJIOM KaJlbIUsl U MUILEBOU CO0M
+ 3. TUAPOKApOOHATOM KaJbIIUS U KAYCTUIECKON COMIOM
4. XJIOpHUJIOM KaJbIUs U OCHOBHBIM KapOoHatoM meau(1l)
S. IUIIEBOU COJIOM U U3BECTKOBBIM MOJIOKOM
Otger: 3 (rugpokapOOHAT KaJdblUsI U KayCTUUYECKasi COAa).
Pemenue:

1. PaccmoTpum cokpaniéHHOE HOHHOE YpaBHEHUE:

HCO3 + Ca?* + OH™ = CaCO; + H,0

2. B ypaBHEeHUU y4acTBYIOT:

o rtuapokap6onar-uon (HCO3—HCO3-);

» wuoH kansuua HCO3;

e ruapokcua-uon OH™.

3. Ilpoananmm3upyemM BapuaHTHI:



Bapuanr 1: xansiuaupoBannas coga Na,CO5; u raménas ussects (Ca(OH),):
« Na,CO; gaét CO3~,ane HCO3Z ;
e HE IOJIXOMMT.
Bapuanr 2: xnopuz kansnus (CaCl,) u mumesas coga (NaHCO;):
o maér HCO3, Ho HeT OH™;
e HE IOJIXOMMT.
Bapuanr 3: ruapoxapoonat kansius (Ca(HCO3),) u kayctuueckas coga (NaOH):
« cozmepxur HCO3 m Ca®t;
o gnaétr OH™.
e IOIXOJUT.
BapuanT 4: XJI0pu/1 KalblKMsi ¥ OCHOBHOM KapOoHAT MEIM:
« Her HCO3.
e HE IOJXOMMT.
BapuanT 5: nuiiesas cojaa U U3BECTKOBOE MOJIOKO:
« mer Ca’".
e HE IOJXOMT.

8. Y3 npe1yi10:KeHHOT0 NepeyHsi BbIOepuTe 1B BelleCTBA, KOTOPbIE pearupyrT
¢ pacTBOpaMM IeJ04€eH.
+1.Fe
2.C
3.Cu
4.S
+5.2Zn
Oteer: 1 (Fe) u 5 (Zn)
IMosicHenue: M3 mnpemyioKEHHBIX BEIIECTB C PACTBOPAMHU IIECJIOYEH PEArUPYIOT
xene3o (Fe) u muak (Zn). 910 00BACHAETCS TEM, UTO:
o 7Kese30 pearnpyeT ¢ pacTBOpaMHu IIEJIOYEH TMPU HArPEBaHUM C
o0pa3oBaHWEM KOMIUIEKCHBIX COCIMHEHUN
Fe + 2NaOH + 2H,0 — Na,[Fe(OH),] + H, T
o IlMHK aKkTHBHO pearupyeT C pacTBOpaMH IIeJIoYe ¢ oOpa3zoBaHUEM
MHKATOB U BBIJACICHUEM BOJIOPOJIA:
Zn + 2NaOH + 2H,0 — Na,[Zn(OH),] + H, T
OcranpHble BElIECTBA U3 CIUCKA HE PEarupyroT ¢ pacTBOpaMU LIEJI0YECH:
o VYruepon (C) He pearupyet
o Mens (Cu) He pearupyeT (CTOUT B psiy aKTUBHOCTHU IOCJIE BOAOPOAA)
o Cepa (S) He pearupyeT HanpsAMYIO C paCTBOpaMu LIeI0uYen
9. U3 npensio:keHHOro mepeyHsl BbIOepUTe BAa BelIECTBA, ¢ KOTOPbIMHU
pearupyer coJIsIHasi KHCJI0TA.
1. AgBr
+ 2. (NH,),CO3
3.1
+4.7Zn
5. NaNO;



OtBet: 2 (NH,),CO3 u 4 (Zn)
Pewmenue:
Consinas xkucnota (HCI) pearupyeT co cieayronuMu BelecTBaMH U3 CITUCKA:
1. (NH,), CO5; (xapGonar ammonwms) Peaxmus: (NH,), CO; + 2HCI - 2NH,Cl +
H,0 + CO, IlpoucxoauT BbIJEIECHUE YIJICKUCIOrO Ta3a, OO0pa3oBaHHE XJIOpHaa
aMMOHHUS ¥ BOJIBI.
2. Zn (umHK) Peaknwms: Zn + 2HCl = ZnCl, + H, T [luHK Kak akTHBHBIA METaJlT
BBITECHSET BOJOPO/T U3 KUCIIOTHI, 00pa3ys XJIOPHU/ IIMHKA.
OcTasibHBIE BEIIECTBA HE PEATUPYIOT C COJISTHOM KUCIOTOM:
o AgBr (6pomug cepebpa) — HepacTBOPUM B BOJE
e |, (fion) — ManoakTUBHBIN rajJoOreH
o NaNO; (autpar HaTpusi) — COJIb CUIIBHOW KHUCJIOTHI, HE BCTYMAET B PEAKIIUIO
oOMmeHa
10. Peaknusi MFOHHOTO 00MeHA He NMPOTEKAET MEKIAY
1. Na,CO3 u HCI
2.NaHCO3 u NaOH
+ 3.HNO3 u Na,S0O,
4. ZnSO, u HCI
5. NaBr u AgNO3
OtBet: 3 (HNO3 1 Na,S0O,)
Pemenue:
Pemenne:
PaccMoTpuM Ka)xayro mapy BEIIECTB M ONPEAeINM, BO3MOXKHA JIU PEaKIUsi HOHHOTO
oOMeHa:
1. Na,CO; + 2HCI - 2NaCl + H,0 4+ CO, T Peakuus mpoTekaer, TaK Kak
obpazyercs ra3 CO,.
2. NaHCO3; + NaOH — Na,CO3 + H,0 Peakmust uaér, oopasyercs cpefHsisi Cojib U
BOJIA.
3. HNO3 + Na,S0, — peaxiusi He UAET, TaK Kak:
e HeT 00pa3oBaHMs OCAJKa;
e HET BBIJICJICHUS Ta3a;
e He 00pasyercs ciaadblil AIMEKTPOIHUT. Bece mMpoayKThl pacCTBOPUMBI.
4. ZnSO, + 2HCl — peakuus HEBO3MOXKHA, TaK KaK BCE BEI[ECTBA PACTBOPHUMBI,
HO:
e Z7n** me pearupyerc HY;
« S03™— me pearupyer ¢ ClI™.
5. NaBr NaBr + Ag NO; — AgBr | +NaNO; Peakmus unér ¢ obpa3oBaHueM
ocanka AgBr.

11. W3 npeasio:keHHOr0 IepevyHsl BelleCTB Bbli0epuTe [Ba BelleCTBa, €
KOTOPBbIMHM pearupyet ruapokcoxyopu xkemnesa(Il).

+ 1. NaClO

2. MgSO,

3. Fe(OH);



+ 4. HNO3
5.MgO
Pewmenue:
IMuapokcoxnopun xeneza(ll) umeer popmyny FeOHCI. PaccMoTpuM BO3MOXKHBIE
peakiuu:
1. NaClO (rumoxyoput HaTpusi) MokeT okuciuTh Fe** no Fe*': FeOHCI +
NaClO — Fe(OH)Cl; + NaCl
2. HNO3; (a3otHas kucioTa) pearupyer ¢ OOpa3oBaHUEM HUTpaTa xKejesa:
FeOHCI + HNO3 — Fe(NO3), + HCl + H,0
OcTtanbHble BELIECTBA HE PEarupyror:
o MgSO, — cynbdar Maruus He BCTynaeT B peakinio ooOMeHa
o Fe(OH); — rumpokcun xenesa(lll) He pearupyeT ¢ THAPOKCOXIOPHIOM
xenesa(ll)
o MgO — okcuja Maraus He pearupyeT B JaHHBIX YCIOBUSAX
Takum 00pa3zoM, npaBuiIbHBIE OTBETH — | 1 4.

12. U3 npeayioxkeHHOT0 NMepevyHsi BbIOepuTe IBa pPsiia BelleCTB, ¢ KAXKIAbIM U3
KOTOPBIX pearupyet pacTBOp KapOooHaTa HATPUSL.
1. N,O5 u NO
+ 2. CO, u HNO;
+ 3.HNO3; u KHSO,
4.HNO3z u K2SO,
5.Ba(OH), u C,H50H
Pemenue:
PaccmoTpuM Kaxablil psii BEIIECTB:
1. N,O5u NO,:
e N,05 + Na,CO3 — peakuust HE UAET
o« NO, + Na,CO3 — peakuus He HAET HAIPSIMYIO
2. CO, u HNOj;:
e« CO; + Na,CO3 + H,0 —» 2NaHCO3; l(o6pa3yercst rupokapOOHAT HATPHS)
« HNO3; + Na,CO3; = NaNO3 + CO, T +H,0 (peakiuss uaétr ¢ BBIICICHHEM
YTJIEKUCIIOTro Ta3a)
3. HNO; u KHSO,:
« HNO3; + Na,CO3; —» NaNO; + CO, T +H,0
« KHSO4 KHSO,4 + Na,C0O; - K,S0, + Na,S04 + CO, T +H,0
4. HNO; u K,S04:
o HNOj3; pearupyet (cMm. Bbllie)
o K,SO4ne pearupyer ¢ Na,COz, Tak KaK BCe IPOAYKTBHI pACTBOPHUMBI
5. Ba(OH), u C,H:OH:
« Ba(OH), + Na,CO; —» BaCO; | +2NaOH (oGpasyercs oca oK)
o Ortanon C,H;OH ne pearupyet ¢ kapOoHATOM HATpUs
Takum o0Opa3oM, TOJBKO B psaax 2 um 3 00a BElIeCTBAa PEearupyroT ¢ PacTBOPOM
KapOoOHaTa HaTPHS.



13. U3 npeny1okeHHOr0 nepeyHsi Bbi0epuTe ABa pPAAa BeleCTB, ¢ KAKABIM U3
KOTOPBIX pearupyeT pacTBop KapooHaTa HATPHSI.
1. N,Os u NO
+ 2. CO, u HNO3
+ 3. HNO3z u KHSO,
4. HNO3 n K,S0O,
5.Ba(OH), u C,H;0H
Hemenue:
PaccMoTpuM KaKIbIi psJl BELIECTB:
1. N,O5 u NO:
o« N,05 + Na,CO3 — peakuus HE UOAET
o NO + Na,CO3z — peakuus He UAET
2. CO, u HNOj:
« CO, + Na,CO3 + H,0 — 2NaHCO;3 | (peakuus uacr)
« HNO3; + Na,CO3; - NaNO3 + CO, T +H,0 (peaxius uuér).
3. HNO3; u KHSOy,:
o HNO; + Na,CO; = NaNO3 + CO, T +H,0 (peakuust unér);
« KHSO, + Na,CO3; — Na,S0, + K,SO, + CO, T +H,0 (peakuus uaécr).
4. HNO; u K,S0,:
e HNO; + Na,CO; » NaNO3 + CO, T +H,0 (peakuust uner);
« K2K,SO, + Na,CO; = peaxius HE UIET.
5. Ba(OH), u Na,CO; —:
« Ba(OH), + Na,CO; —» BaCO; | +2NaOH (peakuus uaér),
o (C,H;0H + Na,CO3 — peakius HE UJIET.

2 cemecTp
Koabl kouTposupyembix komnerenuuii: OK 01, OK 02, OK 04, OK 07
dopma KOHTPOJISI: 3a4€T C OLICHKOH (Aud GepeHIInpOBaHHbIN 3a49€eT)
Bonpocsl k 3auety
CocraBbTe TMCBMEHHBIN OTBET Ha J[Ba BoIpoca (1o BEIOOPY)
1. CoBpemeHHas MOJIe]Ib CTPOEHUS aTOMa.
2. DneKTpoHHas KOHGUTYypalus aToma.
3. Kimaccudukanus XuMAIeCKUX 2JIEMEHTOB (S-, P-, 0-3JI€MEHTHI).
4. BanentHocts. KoBaneHTHast cCBsi3b, €€ PA3HOBUAHOCTH U MEXaHU3MBI
oOpa3zoBaHUs
(0OMEHHBIHN ¥ TOHOPHO-AKIIETITOPHBIN ).
5. MonHas cBs3b. MeTaninuyeckas cBs3b. BogopoiHas CBS3b.
6. M3oTombl, OCHOBHOE 1 BO30YKIEHHOE COCTOSTHAE aTOMa, THOPUAN3AIMSA aTOMHBIX
opOuTaei.
7. Ilepuoamyeckas cucteMa xumudeckux sneMmeHToB J[.1. Menpeneena.
8. IIporuossr JI.U. MenaeneeBa. OTKphITHE HOBBIX XHMHUYECKUX IJIEMEHTOB.
9. Knaccudukaruss ¥ THIBI XUMHYECKUX PEAKIUNA C YJaCTHEM HEOPTaHHUYECKHUX
BEILIECTB.
10. Moub Kak eIMHHUIA KOJUYSCTBA BemecTBa. MojsipHas mMacca.



11. 3akon ABoraapo.

12. Monsipabiii 00beM ra3zoB. OTHOCUTENbHAS MNIOTHOCTH ra30B.

13. Teopust 3E€KTPOIUTUYECKON TUCCOIHAIUU.

14. Peaxuuu monHoro oOmeHa. CocTaBieHUE peaKIMid HOHHOrO OOMEHa IyTeM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

15. Twunponus coneil. 3HayeHuUe TUAPOAU3a B OUOJOTMYECKUX OOMEHHBIX
poLeccax.

[IpuMeHeHue TuIposin3a B IPOMBIIIJIEHHOCTH.

16. TIpeaqmeT HEOpraHMYECKON XUMUHU.

17. B3auMoCBs3b HEOPraHUYECKUX BEIIECTB.

18. Knaccudukaius HeOpraHMueCK1X BEIeCTB.

19. TlpocTble U CIOXKHBIE BEIIECTBA.

20. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUABI, THAPOKCUIbI, KUCIOTHI, COJIN).
21. Homenknarypa ¥ Ha3BaHHE HEOPraHUYECKUX BEIIECTB MCXOAS U3 HUX
XUMHYECKOW (OpMYJIbl WJIM COCTaBICEHHE XWMUYECKOW QOpMyNbl HCXOAs U3
Ha3BaHMs BEIIECTBA MO0 MEKYHAPOAHON UM TPUBUATBHOW HOMEHKJIIATYPE.

22. Kpuctayimoruaparsl. ArperaTHble COCTOSIHHSI BEIIECTBA.

23. Kpucrannuyeckue u aMmop(Hbie BEIECTBA.

24. Tumpl KpPUCTAJUIMYECKUX PEIICTOK (aTOMHas, MOJICKYJISIpHAsi, WOHHAas,
MeTaJUTHIecKas).

25. 3aBUCHUMOCTb (DU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPHUCTAILIMYECKOM
PEIIETKH.

26. O6mue pusznueckue u XUMUIECKHe CBOMCTBAa MeTaJI0B. CrioCOOBI TTOTyYeHHUS.
27. 3HavueHre METaNIOB U HEMETAJUIOB B MPUPOJIC U KUZHEEATEIbHOCTH YEeJIOBEKa
U OPTaHU3MOB.

28. Koppo3us MeTamioB: BHUIbI KOPPO3WH, CIIOCOOBI 3alUThl METaUIOB OT
KOPpO3UH.

29. O0mue mpeacTaBiICHUS O MPOMBIIIICHHBIX CIIOC00aX MOMYYSHUS XUMHUYCCKUX
BEIIECTB (Ha MpUMeEpe NMPOU3BOJICTBA aMMHUAKA, CEPHON KUCIIOTHI).

30. YepHas u 11BeTHAsI METaJUTYPTHS.

31. Ilpemmer opraHWYecKONW XUMHUH. B3anMOCBSI3b HEOPTaHMYECKHX U
OpraHUYECKUX BEILECTB.

32. XumMu4eckoe CTpoeHHe KakK MOpsI0K COSAMHEHUSI aTOMOB B MOJIEKYJIE COTJIaCHO
WX BJICHTHOCTH.

33. OCHOBHbBIE TIOJOXEHUS TEOPUU XHUMUYECKOTO CTPOCHUS OPTaHMYECKHUX
coenuHenuii A.M. Bytneposa.

34. YTrnepoIHbIi CKEIeT OPraHuYECKON MOJICKYJIBI.

35. Mounekynsipable U CTPYKTypHBIE (pa3BEpPHYTHIE, COKPAIICHHBIE) XUMHUYECKHE
dbopMybI.

36. 3aBUCHUMOCTD CBOICTB BEIIECTB OT XUMHUYECKOTO CTPOCHHS MOJIEKYJI.

37. N3omepus 1 130MephI (CTPYKTYpHAsI, TeOMETpHUIecKast (IIUC-TPAHC-U30MEPHS).
38. Knmaccuduxkarus 1 0cCOOEHHOCTH OPTaHUYECKUX PEAKITUH.

39. PeaknmioHHbIC TICHTPHI. Pagukarisl.

40. [lepBoHaYaMBHBIC TIOHATHS O THIIAX U MEXaHU3MAaX OPTaHUYECKUX PEaAKITUH.

41. ITpumeHeHne u OMOJIOTHYECKas: POJb YIJIEBOJOB.



42. OKHCIIEHHE YTIEBOA0B — UICTOUHHUK SHEPTUU KUBBIX OPraHU3MOB.

43. Obnactu NPUMEHEHUSI AMUHOKHUCIIOT.

44. TlpeBpailieHrs O€IKOB MUIIU B OpraHU3ME.

45. Ponb opraHnyecKkoi XMMHUH B PELIEHUHU MPOOJIEM NUIIEBOM 0€30MaCHOCTH.

46. X¥MHUYECKHUE PEaKIIHH.

47. Knaccudukanus XMMUYECKUX peakiuii: o (pazoBoMy cocTaBy (TOMOT'€HHBIE U
reTepOreHHbIE), MO0  HCIOJB30BAHUIO  Karanu3aropa  (KaTaJUTUYECKUE U
HEKaTaJIUTHYCCKHE).

48. Ponb kaTanu3aTopoB B MPUPOE U MPOMBIILIEHHOM IIPOU3BOJICTBE.

49. Karanuzaropsl 1 katanu3. Posb kaTanu3aTopoB B MPUPOJE U MPOMBIIIIIEHHOM
IPOU3BO/JICTBE.

50. Krnaccudukanus XUMHUYECKUX  pEaAKUUH: MO  TemIoBoMYy  3PdeKrty
(’K30TepMHUECKHE, DSHIOTEPMHUYECKHUE), MO o0paTuMocTu (0OpaTUMbie U
HeoOpaTUMBbIE).

51. TerioBbie 3P HEKTHl XUMHUYECKUX PEAKIIHIA.

52. TepMOXUMHUYECKUE YPABHEHHUS.

53. [lonsiTre 06 YHTANBIIUN U SHTPOIHUH.

54. Dueprust 'nb6ca. 3akon ['ecca u ciaeaCcTBUS U3 HETO.

55. Poub cMellieHrst paBHOBECHS B TEXHOJIOTHUECKHUX MPOIIeccax.

56. [Mpunuun Jle [arense.

57. ucnepcuble cucrteMsl. Komonnnele cuctemsl. McTrHHBIE pacTBOPBHI.

58. KauecTBeHHblE XUMHUYECKHE pEaKlUU, XapakTepHble [UIsi OOHapyKEHUs
HEOPraHWYEeCKUX BELIECTB (KATHOHOB U aHHOHOB).

59. CocraBneHue ypaBHEHUM peakiuii oOHapykeHHs KatuoHoB [-VI rpymm u
aHHOHOB, B T.4. B MOJIEKYJISIPHON ¥ HOHHOU (hopMax.

60. Dkonornueckas 0€30MAaCHOCTh TMOCIEICTBUN OBITOBOM W MPOU3BOIACTBEHHOM
JESITEeIbHOCTU 4YEJIOBEKa, CBsI3aHHAs C IMepepadOTKON BEIIECTB; MOWCK U aHAIN3
XUMUYECKON HH(OpMALIMK U3 pa3TUYHbIX HCTOYHUKOB.

TecToBOC 3a1aHUE K 3a4eTy

1. C opomosogoponom HE pearupyer:
+ 1. aTan

2. 3TUJIEH

3. aneTusIeH

4. 6yragueH

2. K KeTOHaM OTHOCUTCH:

1. penon

+ 2. alleTOH

3. IUKJIOTE€KCaH

4. rIuuvH

3. OTaHO0J MOXKeT ObITH MOJYyYeH:
+ 1. rugparanuen STUIEHa;

2. TUAPUPOBAHUEM ITAHA;

3. OpoMUpOBaHUEM ATAHAJIS;

4. OKMCJICHUEM 3TAaHOBOM KHUCJIOTHI.



4. ATOMBI Yyrjepoaa B COCTOSIHHUM SP>-rHOpMIM3alMHM TNPUCYTCTBYHT B
MoOJIeKY.JIe:

1. rekcana;

2. IeHTHHA-2;

3. IIUKJIOMNPOIIaHa;

+ 4. GeHzomna.

5. Ilpn nmoanom cxuranuu 4,4 r mpomaHa B HM30bITKE KHCJI0POAAa MOMKHO
MOJyYMTh (NPH H. y.) ciaenyrouuii o0bem CO;:

+ 1. 6,72 1

2.22,4 ;;

3.224 n;

4. 4400 1.

6. C meJI0O4HBIMH MeTaJlJIAMH Pearupylor:

+ 1. cIUpTHI, alnbJETUAbl U KETOHBI,

2. aJKWHBI, AJIKEHbI, aJIKQJIUCHBI,

3. enosbl, KAPOOHOBBIE KUCIOTHI, CITUPTHI;

4. aMUHOKHCIIOTBbI, MOHOCAXapHU/bl, APEHBI.

7. IIpoMbIILIEHHBIH MPOLECC TPOM3BOACTBA CEPHOM KHCJIOTHI OOBIYHO
BKJIIOYAET B ce0s1 CaeAyoIIHe CTAAUN:

1. nmonyuenue H,S, oxucnenwe ero OMXpoMaroM Kauus, IACHCTBUE IIEIOYU HA
IPOJYKTHI PEAKIINH;

2. cuHTe3 cyibdarta HaTpHsl, 00paboTKa MOJTYyYEHHON COJIM a30THON KUCIOTOM;

+ 3. mnoilydeHue JUOKcHAAa cepbl, OokucieHue ero a0 SOz, pacTBOpEHHUE
MOJIYYEHHOTO OKCHJIa B BOJE;

4. HarpeBaHue mnupHUTa 0€3 JOCTyNa BO3AyXa, PE3KOE OXJIAXKIECHUE IMOTYyYECHHOU
CMECH.

8. Ormerbre Bapuant, B KoTOpoM mnepeuuciaenbl TOJIBKO BemectBa,
pearupymloume ¢ BOAHbIM PACTBOPOM IIEJIO0YH:

1. dbocdopnas xkucnora, ruapokcu xenesa (1), okcua azora (V);

2. okcua meau (IT), congnas KucinoTa, HUKEb;

+ 3. cynbdart xenesa (I11), consnas kucnora, okcua cepsl (IV);

4. muHK, cynbdat 6apus, ruapokcu xpoma (I1I)

9. ATOMHasl pelleTKa XapaKTepHa UIs:

1. HaTpus u a3o0Ta;

2. XJopuJla MarHusi 1 KpEMHHS;

3. ajgMasa | TJIFOKO3HI;

+ 4. okcuna kpemuus (IV) u rpadwura.

10. K peakuusim 3amenieHHs1 OTHOCUTCS

+ 1. B3aumoeiicTBrE 3TaHa ¢ OpOMOM;

2. peakuus rugpokcuaa kanus ¢ HF;

3. okucienue CO mo CO,;

4. peakuusi MEXy alleTUIICHOM U BOJIOM.

11. B npuBegeHHOM CHHCKe OTMETbTE BAapPHUAHT, B KOTOPOM IepevYHCIeHbI
TOJIBKO coenunenusi, pearupyoiiue ¢ NPpONaHOBO KUCI0TOM:

+ 1. (C,Hs0H, Ca(OH),, NaHCO3)



2. IpOMaHOH, XJIOP, HATPHUIA;

3. Mg, CH30H, CH3-0O-CHg;

4. OyTaHONI-2, XJIOPUJ KaJIbILIHsI, OpOM.

12. IlenTan mMoaABepPrJU M30MEPHU3AIMN, MPOAYKT PeaKIUu AeTHJIPUPOBAIH U
nonyunim yriaepoaopoa X (CsHg). INoammepmsanmusi X M NOCaeAyHOIIAS
00padoTKe MPOAYKTA CEePoil 1aeT cjeaylouiee BemecTBo:

1. monumnponuies;

2. cepoyraepon;

3. NOJIMBUHMIIALIETAT;

+ 4. pe3uny.

13. OrmerpTe JIOZKHOE yTBepKIeHME:

1. OCHOBHBIC CBOWMCTBAa y METHJIAMHHA BBIPAXKEHBI T'OpPa3/J0 CHIIbHEE, HEXKEIH Yy
aQHUJINHA;

2. IpH MOJTHOM CKUTAHWU dTUJIAMUHA B KUcliopojie oopasytorest CO,, Boia U a30T;
3. aHWJIMH MOXKET OBbITh TOJIYYeH W3 HUTpoOeH3oa neictBueM cmecu Zn + HCI,

+ 4. TUMETUIaMUH OTHOCHUTCS K TIEPBUYHBIM aMHUHAM.

14. OT™MeTbTE HICTHHHOE YTBEPKICHHUE:

1. u rroko3a, U PpyKTO3a pearupyroT ¢ aMMHAYHBIM PacTBOPOM OKCHJIa cepedpa;

2. Kpaxmaja - TPHUPOJHBIN TOJHMMEP, MOJIEKYJBl KOTOPOTO COCTOSIT U3 OCTAaTKOB
caxapo3bl;

+ 3. B xoze mpoiiecca OpOKEHUS M3 TIIOKO3bl MOTYT OBITh IMOJYYEHBI 3TAHO,
YKCYCHasl KHCIIOTa, MOJIOYHAsI KUCJIOTA;

4. BOJIOKHA LEJUIIOJIO3bI - OCHOBHOW MCTOYHHUK TJIFOKO3bI JJIs1 OpraHn3Ma 4eJI0BEKA.
15. ®opmanbaeruna cnocodeH NpopearupoBaTh ¢ KAKAbIM U3 BEIIECTB:

+ 1. Hy, KMnQO,, denom;

2. O4, HCN, 6en3onn;

3. CO,, H3, Mg;

4. 3TaHOJ, dTWJICH, dTaH.

16. Ilpu mie/i04HOM THAPOJIN3e HEKOTOPOr0 NPHPOJHOI0 BeHIECTBA ObLIH
MOJIy4YeHbl TJIMIEPHUH M HATPHEBbIe COJIM CTEAPUHOBOW M NAJIBMUTHHOBOM
KHCJI0T. ['uapoiu3y ObLI MOABEPrHYT:

1. Genoxk;

2. XUTHH,;

+ 3. paCTUTENbHBIN KHUP;

4. )KUBOTHBIM KHP.

17. CepoBonopon HE moxkeT ObITh CHHTE3UPOBAH MPH:

1. meficTBUM CONSTHOW KHCIIOTHI Ha cynbdu xenesa (11);

2. B3aUMOJIEICTBHM CEPBI C BOJOPOJIOM;

+ 3. IpOIMyCKaHUU BOJOPOJA YEPE3 CEPHUCTYIO KUCIIOTY;

4. obpaboTke Na,S pa30aBiIeHHON CEPHON KUCIOTOM.

18. OtmeTrbTe JIOJKHOE yTBep:keHue:

1. B X0/1€ JOMEHHOTO Mpoliecca MPOUCXOIUT BOCCTAHOBJIEHUE Kelie3a U3 OKCUIOB
nox aeiicteueMm CO;

2. WIEJIOYHbIE METaNIbl MOTYT OBITh MOJYYEHBI 3JIEKTPOJIM30M PaCIIaBOB
COOTBETCTBYIOIIMNX COJIEH;



+ 3. ocHOBHOEe ChIpbe Ig mpousBojcTBa amomuuus - AICl;, u3 xoToporo
CBOOOIHBIN METAJLJT MOJIYYalOT IEUCTBUEM YIJIEpOa;

4. mpu HNeKTposiv3e BoAHOro pactBopa cyibdata meau (II) ¢ uHepTHRIMU
ANIEKTPOAAMU Ha KaTO/I€ BBIIAECISIETCS MEb, @ HA AaHOJE - KUCIOPO/I.

19. B psaayO - S - Se - Te:

1. yBenu4uBaeTCs 3JIEKTPOOTPULATENBHOCTD, YMEHBIIAETCS SHEPT Ul HOHU3ALINH;

2. pacTeT BbICIIAs BAJIEHTHOCTb, YBEIMYUBAETCSA OOIEE YHUCIO HIIEKTPOHHBIX
YPOBHEN;

3. HE U3MEHSeTCS YHCIO DJEKTPOHOB HAa BHEIIHEM YPOBHE, YMEHBIIAIOTCS
KHUCJIOTHBIE CBOMCTBA COOTBETCTBYIOMIMX JETYYMX BOJOPOAHBIX COCIUHEHUN;

+ 4. magaer SJIEKTPOOTPHULATENIBHOCTb, YBEJIMYMBAIOTCS BOCCTAHOBUTENIbHbBIE
cBoifcTBa HOHOB 2™,

20. K yncay CHIBHBIX JIEKTPOJIUTOB OTHOCATCH:

1. ruapokapOoOHAT HATPHUs U OPOMOBOJIOPOIHASL KHCIIOTA;

2. MacligHasi KUCJIOTa ¥ TUJIPOKCU HATPUS;

3. xsmopun meau (I1) u kpemHHEBast KUCIIOTA;

4. runpokcusl aMMoHUs 1 HUTpaT xene3a (I11).

+ 5. cpeau NpeUI0KEHHBIX BAPUAHTOB HET HA0Opa, COCTOSIIIETO TOJIbKO U3 CUIBHBIX
AJEKTPOIUTOB.

1.4. OueHouHble MaTepHAJbI [UIsi TNPOBeAeHHUS] TeKylled AaTrecTalud H
PYO€KHOT0 KOHTPOJIsI 00yYAIOUIUXCH 10 TUCIHUTIINHE

Paznesn 1. OcHOBBI CTPOEHUS BelleCTBA

Tema 1.1. CTpoeHne aTOMOB XMMHUYECKHUX 3JI€MEHTOB U NMPUPOJAA XUMHYECKOI
CBSI3H

dopma TeKyIero KOHTPOJIS: TECTUPOBAHUE, ITpaKTUIYecKas pabora

Koa xkourTposmpyemoii komnerenuuu: OK 01

TecToBOE 3a1aHUE

1. Xumnueckasi CBsi3b B MOJIEKYJIAX CEPHOM KMCJOTHI M 030HA COOTBETCTBEHHO
1. KoBaJIeHTHAs MOJISIPHAS U MOHHAS

2. KOBaJICHTHAs HETMOJApHAs U UOHHAs

+ 3. KOBaJIeHTHAs TOJIApHAs M KOBaJICHTHAsI HEMOJISIPHAS

2. XuMHYecKasi CBsI3b B MOJEKYJax O030HA M XJ0pHIa KaJbIUA
COOTBETCTBEHHO

1. KoBaJIeHTHAs MOJISIPHAS U MOHHAS

2. KOBaJICHTHAsI TOJISIpHAs M KOBaJICHTHAs HEMOJIsIpHAas

+ 3. KOBaJIEHTHAs HEMOJApHas U UOHHAs

3. K d —»iaemenram oTHOCHTCS:

1.K

+ 2. Fe

3.5

4. Br

4. Atombl C 1 Si MMeIOT 0JJUHAKOBOE YHCJI0

1. anexTpoHOB



2. DHEPreTUYECKUX YPOBHEN

3. HEUTPOHOB B s11pe

+ 4. 3JIEKTPOHOB Ha BHEITHEM YHEPTETUYECKOM YPOBHE

5. CBua3b, oOpaszoBaHHas 3a cyeT o0Opa3oBaHMs OOIIMX JJICKTPOHHBIX Map,
Ha3bIBAETCH

1. meTamnueckoit

2. NOHHOH

+ 3. KOBAJICHTHOM

6. K s-3j1emMmeHTaM OTHOCUTCSH

1.S

2. Br

3. Fe

+4. K

7. XumMHn4yeckasi CBfi3b B MOJIEKYJaX CEPHOM KHCJIOTHI M XJOPHUAA AMMOHUA
COOTBETCTBEHHO

1. xoBaJIeHTHas HEMOJIsIpPHAsl U NOHHAS

+ 2. KOBaJICHTHAs TMOJISIpHAs] U MOHHAS

3. KOBaJICHTHAs MOJIApHAsl ¥ KOBAJICHTHAs HEMOJIsIpHAast

8. Ilyrem coenuHeHuss aToMoB nmox HomepoM 11 u 17 oGpa3syercs BemecTBoO C
XUMHUYECKOH CBA3bIO

+ 1. nonHoi

2. KOBaJICHTHOU HEMOJISIPHOM

3. METaJNINYECKOM

4. KOBaJICHTHOW MOJIIPHOM

9. KoanyecTBO 3JIEKTPOHOB Ha MOCJHAEAHEM JHEPreTHYEeCKOM YPOBHe
COOTBETCTBYeT (Il 3JIEMEHTOB IVIABHBIX MOATPYIIN)

+ 1. HOMepy IpyIIbI

2. IOPSIIKOBOMY HOMEPY

3. HOMEepy nepuoja

10. Cpeaun BemecTB, ykazanubix B paay CaO, HNO3, Cl12, CO2 koan4ecTrBo
COeIUHEHUH C KOBAJICHTHOM MOJISAPHOM CBA3bI0 PABHO

+ 1. 1ByMm

2. TpeM

3. yeTbIpemM

11. Aama3zy cooTBeTCTBYeT

1. vOHHAst XUMHUYECKas CBSI3b

2. KOBaJIEHTHAas MOJIsipHAs XUMHUYECKas CBSI3b

+ 3. KOBaJICHTHAs HEMOJISIPHAsI XUMUYECKasl CBS3b

12. Ilyrem coenuHeHust aToMOB moJa HoMepoM 1 u 8 oOpa3yercsi BelecTBO C
XHMHMYECKOH CBA3BI0

1. KOBaJIECHTHOM HEMOJISIPHOMN

2. METAJUTNYECKON

3. HIOHHOU

+ 4. KOBaJIEHTHOW MOJIAPHOMN

13. B pany xumudeckux 3jieMeHTOB Li—-Be—-B-C meraniinueckne cBoiicTna:



1. U3MEHSI0TCS NEPUOTUYECKU

2. HE MEHAIOTCS

+ 3. ocrabeBaroT

4. ycunuparorcs

14. Cpeann BemectB, ykazanubix B psaay NH3, 02, HCl, SO2 koianuyecTrBo
COeIUHEHHUH C KOBAJIEHTHOM MOJISAPHON CBA3bIO PABHO

1. yeTbipem

2. nByM

+ 3. TpeMm

15. CBs3b, 00pa3oBaHHas 32 c4eT 0000MIECTBICHUSA BAJEHTHBIX JJIEKTPOHOB,
Ha3bIBaeTCs

+ 1. KOBaJIEHTHOM

2. METaJNINYECKOU

3. HIOHHOU

IIpakTnyeckas pa6oTa: pelieHHe TMPAKTHUECKUX 3aJaHUN Ha COCTaBJICHHE
ANEKTPOHHO-Tpaduyeckux Gopmyn 3yeMeHToB 1—4 nepuonos. Pemenue 3ananuii Ha
UCIIOJIb30BaHME  XMMHUYECKOW CHMBOJIMKM M  Ha3BaHUM  COEJUHEHUN 1O
HOMEHKJIATYpe MEXKIYHAapOJIHOTO CO03a TEOPETUUYECKON W MPUKIATHON XUMHUHU H
TPUBUAJIBHBIX HA3BAaHUM IS COCTABJICHUS XUMHUUYECKUX (OPMYJ JIBYXaTOMHBIX
COEIMHEHUN (OKCUIOB, CYIb(UIOB, TUIPUAOB U T.N.) U JAPYTUX HEOPTaHHMUECKUX
COEIMHEHU OTAEIbHBIX KJIACCOB.

IIpakTuyeckasi padora
CocraBienue GopMys1 1 HOMEHKIATypa HEOPTaHUYECKUX COeTMHEHU
eab padoThl
Hayuutbcst cocTaBisTh 3MEKTpOHHO-Tpaduueckre (HOpMysbl IJIEMEHTOB IEPBBIX
YETBIPEX MEPUOIOB, UCIOIB30BaTh XMMHUYECKYI0O CUMBOJIUKY U HOMEHKIATYPY IS
cocTaBlieHUs (POPMYIT HEOPTaHUYECKUX COCTUHEHHI.
TeopeTnyeckne 0CHOBBI
DJIeKTPOHHO-Tpaduueckass ¢opMysia — 3TO CXEMaTHYECKOE HU300paKeHUe
pacmnpeeneHus AIEKTPOHOB IO OpOUTAISIM aToMa WIIH HOHA.
OCHOBHbIE MTPAaBHUJIA COCTABIICHUS:
e DJIGKTPOHBI 3aMOJHSAIOT OpPOUTANIM COIJIaCHO TMPUHLMIY HAWMEHBIIEH
SHEPIUH;
e Ha OJHOW OpOWTANIM MOXET HAXOAWTHCS HE O00Jiee IBYX JIIEKTPOHOB
(mpunIun Iaymm);
e DJIEKTPOHBI PACIHOJIATAIOTCS TaK, YTOOBI MAKCUMH3UPOBATH YHCIIO JIEKTPOHOB
C OJIMHAKOBBIM CIIMHOM (MPpaBmiio XyH/a).
IopsioK BbINOJTHEHUS PadOTHI
1. CoctaBieHue 3JIeKTPOHHO-TPadpruuecKuX (popmMy.i:
o ONPEAETUTE YUCIIO AIEKTPOHOB B aTOME IO MOPSIAKOBOMY HOMEDY;
o pachpenenuTe JJEKTPOHbI MO  JHEPreTUUYEeCKUM  YPOBHAM U
MOJAYPOBHSM;
o H300pa3uTe rpauueCcKy C MOMOIIBIO TYEEK U CTPEIIOK.



2. PaboTa ¢ XuMuU4ecKOil HOMEHKJIATYPOi:
o W3y4YHTE€ TMpaBWwiIa COCTaBlieHUs (QOpMynd OKCHAOB, CYIb(UIIOB,
THIPUIOB,;
o HAYYUTECh ONPEIEISATh BAJICHTHOCTH DJIEMEHTOB;
o OCBOMTE mpaBuia cocraBieHus HazBanuu no [UPAC.
3. IlpakTuyeckue 3aJaHusL:
3amanue 1. CoctaBbTe 3eKTpoHHO-Tpaduueckyo dopmyny aroma xjopa (Cl).
Pemenne:
o IlopsakoBeiii HOMep: 17
« DnextporHas popmyna: 1s22s22p®3s23p°
e DOnexTpoHHO-Tpaduueckas:

3yposenn: 14 1| 1

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

2s 2p
lypoBeHs: 1]

1s

3apanue 2. CocraBbTe hopmyny okcunaa kaibius (Ca0). Pemenue.
o BanentHocts kanpuus: 11
o BanentHocts kucmopopa: 11
o ®opmyna: CaO
3ananue 3. HazoBute coequnenue Fe,0;. Pemenne. Oxcun sxenesa (I11).
KoHTposbHbIE BONIPOCHI
1. Yro Takoe snekTpoHHO-rpaduyeckas Gpopmyna?
2. Kakue mpaBuia He0OX0IUMO COOTIOAATE TIPU COCTaBIeHUU Gopmy?
3. Kaxk onpenenuTs BaJ€HTHOCTD dJIeMEHTA?
4. Ha3oBuTE OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCTMHEHUN U UX (OPMYIIBI.
5. B uém oriinune HomeHknatypsl [IUPAC oT TpuBHUaNbHBIX Ha3BaHUN?
TpeOoBaHus K 0TYETY
B omuéme oonscnvt 6vimo:
o 11€7b PabOTHI;
 BBINIOJIHCHHBIC 33/IaHUS C TOAPOOHBIMH PEIICHHUSIMU;
e OTBETHI HA KOHTPOJbHBIE BOIIPOCHI;
e BBIBOJBI 110 pabore.

IIpakTuyeckas padora Ne 1 C pemennem
Tema: Pemenne mpakTUYECKUMX 3aJaHUM HA  COCTABJIICHUE  JIJIEKTPOHHO-
rpadugeckux Gopmyi anemeHToB 1-4 mepruoaos.
Heanb padoThi: 0TpaboTaTh HABBIKK 3AIMIOJTHEHHS AJIEKTPOHHBIX 000JO0YEK aTOMOB
JJIEMEHTOB [UJI1 YMEHHS YCTAHABIMBATh CBSA3b MEXIAY CTPOCHHEM aroMa H
CBOWCTBAMU 3JIEMEHTOB
OobOopynoBanmue:
1. YueOHux
2. Terpanp



3. Pyuka

4. Ilepunonnueckas cucreMa XUMU4eCKUX dneMeHToB [[.M. MenneneeBa

5. biank ¢ 3agaHusAMU

OcHOBHBIE TeOpeTHYECKHE MOJI0KEHHS

BcnmoMHUM, 4TO MBI 3HaeM 0 CTPOEHUHM JICEKTPOHHOU 000/109KH aTOMA

l. DnexTpoHbl ¢ OJM3KUMU 3HAYCHUSIMH DSHEPruud OOpa3yroT JJIEKTPOHHBIC
(’HEepreTUUecKue) ypoBHU

2.Yucno H3NEeKTPOHHBIX YPOBHEH = HOMEpY IME€pHoJia, B KOTOPOM HAXOIMUTCS
XUMHUYECKUUN DJIEMEHT

3.EMKOCTh D3JIEKTPOHHBIX YPOBHEW pa3indyHa. MakCUMaJIbHO BO3MOXHOE YHCIIO
AJIEKTPOHOB KaXKJIOT'O YPOBHS BhIUUCIAETCS 110 hopmysie 2n2

Ilopaodox 3anonnenus INEKMPOHHO20 YPOGHA ANMOMOE MANbIX NEPUOOOE.

Ymoowl cocmagums cxemovl CMPOEHUA IJ1EKMPOHHBIX 0007104€K AmMoMO8 ciedyem
DPYK0800CME08AMbCA C1EOYIOULUM ANZOPUMMOM:

a) OMpeneuTh 00IIee YHCIIO JIEKTPOHOB Ha 000JIOUKE MO MOPSAKOBOMY HOMEPY:

0) ornpeaeIuTh YUCIIO SHEPTETUIECKUX YPOBHEH 110 HOMEPY MEePHO/Ia;

B) OINPENCIIUTH YMCIIO JICKTPOHOB HA KAXKJIOM YHEPreTUUECKOM YPOBHE, (ITOJIB3YSCh
dopmynoii 2n2).

Ha ocHOBaHMU BBIIIEU3TIOKEHHOTO COCTABUM CXEMBbl CTPOCHHSI SJIECKTPOHHBIX
00os0uek aToMOB MaJibix nepruooB. Pabotaem ¢ IICXD JI. . Menaeneena.

ATOM BOJOpOAa HMEET MOPANKOBBIMI HOMEp 1, cllenOBaTelbHO, UMEET OAUH
ANEKTPOH. ATOM HaxoauTcs B 1 mepuone, ciaegoBaTeIbHO, B aTOME OJUH
SHEPreTUYECKU ypoBeHb. Cxema pacupeesieHHs JIEKTPOHOB MO YHEPreTUYECKUM
YPOBHSIM:

+1)1

3anucwvieaem 3apa0 amomHnozo A0pa, 3amem cmagum cKoOKy, CUMEONUIUPYIOULYIO
INEKMPOHHBLIL YPOBEHb, PAOOM CO CKOOKOUWl 6HU3Y CHpABa RNUWEM YUCTLO
INEKMPOHO8, HAXOOAUUXCA HA OAHHOM YPOGHEe.

Pacnpenenenne 31€KTPOHOB 110 SHEPTETHYECKUM YPOBHIM MOXHO 3alUCaTh UHAYE:!
+1H, 1e-

ATOM rejiMsli UMEET MOPSAKOBBIA HOMEp 2, CIEJOBATEIbHO, UMEET 2 3JEKTPOHA.
Atom HaxomuTca B | mepuone, CiaemoBaTEbHO, B aTOME OJUH 3HEPreTHYECKUMN
ypoBeHb. Cxema pacnpeiesIeHHs! 3JIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM

+2 )2 umu +2He, 2e-

ATOM JIMTHSI UMEET MOPSIKOBBIM HOMEp 3, CJIeJ0BaTEIbHO, UMEET 3 3JIEKTPOHA.
Tpu 37eKTpOHA HE MOTYT IOMECTUTHCA HA MEPBOM 3HEPTETUYECKOM YPOBHE, T. K.
€ro MakCHMallbHas eMKOCTh paBHa 2e- ( cormacHo ¢opmyre 2n2). CiaemgoBarenbHoO,
TPETHU DJIEKTPOH CPOPMHUPYET BTOPOH SHEPreTHUECKHI CIOW. DTOT cioh OyaeT
UMETh OOJIBIIMKA painyC, YeM NEPBbI. DTO NEUCTBUTEIBLHO OTBEYAET MOJOKEHUIO
nutus B [ICXD:

aTOM HaxXOJUTCA BO 2 TEPUOAE, CIEAOBATEIbHO, B aTOME JIBA 3HEPrETUUYECKUX
ypoBHs. Cxema

pacnpeneneHus 3JIEKTPOHOB 10 SHEPreTHYECKUM YPOBHSIM:

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

3aganue:



3aganme 1. 3amnonHUTE HENOCTAIOUIME 3JIEMEHTHI TAOJHIBI, U300pa3UB CXEMBI

CTPOCHUA aTOMOB 3JICMCHTOB BTO

Oro MepuoJa:

Homep KomnuectBo CumBon Oo1ee Pacnpenenenne
nepuoaa DHEPreTUYECKUX | DJIEMEHTA, €r0 | KOJIUYECTBO | JJIEKTPOHOB IO
YPOBHEN = IIOPSAKOBBIN | DJIEKTPOHOB | SHEPIreTUYECKUM
HOMEPY HOMED YPOBHSM
nepuoja
2
2 3Li 3
Li+3)2)1
4Be +4 Be +4)2)2
4
?
oB 3) ?
?
6C 6 ?
?
/N 7 ?
?
80 8 ?
?
9F 9 ?




+10Ne, 2e-

10Ne 10

Ne +10)2 )8

Kpurepun:

3a KaxJIpI BEPHO 3arojHeHHOE 3ajanne — 1 0amn. MakcumanabHOe KOJi-BO OalyioB
-10

Ornenka «5» - 9-10 6

Ornenka «4» - 7-8 0

Ornenka «3» - 5-6 0

OreHka «2» - MeHee 5 0ajIoB

KoHnTpoibHbIE BONIPOCHI:
1. Pacnipenenurte no sHepreTudeckuM ypoBHsM a)l13; 6)18; B) 11; r) 9 anexTpoHos

Ompenenute, B KAKOM MEPUOJIC HAXOAATCS aTOMBI

2. Ompenenure XUMUYECKHH DSJIEMEHT, HWMEIOIIUNA CIEAYyIoIee paclpeiesieHue
AJIEKTPOHOB:2e-, 8e-, 3e-

3. B xakom mepuojie HaxXOASATCS aTOMBI, UMEIOIIHE CIECAYIOIIEeE pacrpeeicHue
AJIEKTPOHOB TI0 PHEPTreTUUECKUM YPOBHAM: a) 2, 2;0) 2, 4;B) 2,8, 1;1) 2, 8, 8, 2

4. Ompenenure XUMUYECKHN DJIEMEHT, HWMEIOIIUNA CIEAyIoIee paclpeielieHue
AJIICKTPOHOB:

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

5. Onpenenute AEMEHT MO CIASAYIOMUM MPU3HAKAM: a) 2 AJIEKTPOHHBIE 000JI0YKH,
Ha TocjeaHeld 3 3JeKTpoHa; 0) JABe SJIEKTPOHHBIE 00OJOYKH, HA TOCIEeIHEeH — 6
AJICKTPOHOB; B) TPH AJICKTPOHHBIC 000JIOUYKH, Ha TTOCICIHEH 5 3JIEKTPOHOB

JTAJI0OH OTBETOB:

l.Ecniu 3TO aroM, CIlIeIOBAaTE€bHO YHUCIO OJJEKTPOHOB = YHCIY MPOTOHOB =
MOPSAIKOBOMY HOMEDY.

OtkpeiBaem [ICXD u mo HOMepy 3JieMEHTa HAXOQUM MEPUOJA, B KOTOPOM OH
pacrionaraercsi. A 3aTeM pacupeasieM 3J1€KTPOHbBI 10 SHEPTEeTUYECKUM YPOBHSM.

a) +13mwm 13Al, 2e-, 8e-, 3e-, 3 mepuox

0) +18wmm +18Ar, 2e-, 8e-, 8e - 3 mepuon

B) +11umm 11Na, 2e-, 8e-, 1e - 3 nepuon

r) t9unu 9F, 2e-, 7e - 2 nepuon

2.ATom uMeet 3 3IeKTpOHHBIE 000JI0UKH, clieloBaTenbHO HaxoauTcs B 111 nmepuoge.
[TopsiAKOBBI HOMEP MOXHO OMPENEIIUTh, BRIUUCIUB O0IIEE YUCIIO SJIEKTPOHOB (OHO
PaBHO CYMMe€ 3JICKTPOHOB Ha SHEPreTUYeCKUX ypoBHAX). Cymma 31eKTpoHOB =13,
9710 amromMuari Al




3.a) ABe 000J0UYKH - BO BTOPOM; 0) 1B€ 000JOUYKH — BO BTOPOM; B) 3 000JIOUKH — B
TPETHEM; T') UETBIPE 00OJOUKH — B UETBEPTOM

4.CyMMupyeM BcCe€ IJIEKTPOHBI, HAXOAAIIMECS HA YHEPreTUYECKUX YpOBHAX. Uucio
AIIEKTPOHOB = MOPSAIKOBOMY HOMEPY aToMa
a)be-—>6C0)10e-—10NeB)13e-— 13Alr)19e-— 19K

5.a) 2 obonoukn — cxema: X e- , 3e- — [X € - - 3T0 2 3neKTpoHa (Ha NEPBOM
000JI09Ke MaKCHMMaJIbHO 2¢- ) | — BOCCTaHOBJICHHas cxema: 2e - , 3e- — o01ee
YUCJIO JIEKTPOHOB PABHO 5 — MOPSAKOBBIM HOMEP

anemeHTa S —31o oop SB.

0) 2 obomoukn — cxema: X e- , 6e- — [X e - - 3T0 2 ayeKkTpoHa (Ha MEpBOM
000JI09Ke MaKCHMaJIbHO 2€-) | — BOCCTaHOBJICHHAs cxeMma: 2e - , 6e- — oOiee
YHCIIO 3JICKTPOHOB PAaBHO 8 — TMOPSAKOBBIA HOMEpP JIEMEHTa 8 — 3TO KHCJI0POJ
80

B) 3 obonoukn — cxema: Xe-,Ye-,Se-— [Xe - - 370 2 snekTpoHa (Ha NEPBOii
000JI0YKe MaKCUMaJBHO - 2¢€ - ;

Ha BTOpOH 000J0OYKEe MakKCHMajdbHO - 8¢ -, T. K. o0e OHHU 3aloJHEHBbI| —

BOCCTAHOBJICHHas cxema: 2e-, 8e-, Se- — o0Iee 4uCiIO 3IEKTPOHOB paBHO 15 —
NOPSIAKOBBIN HOMED 35ieMeHTa 15 — 310 dochop 15P

Tema 1.2. llepuonnuyecknii 3axon u Tadbanua /.. MenpgesieeBa

dopma TeKyIero KOHTPOJIS: TECTUPOBAHUE, NTPAKTUYECKas paboTa

Kona kontpoaupyemoii komnerenuuu: OK 01, OK 02

TecTOoBOE 3a1aHHeE:

1. Yem ompenesasiercsi MeCTO XHMHMYECKOr0 3JIeMEHTAa B INEPHOIAMYECKOMH
cucreme?

1) KoIMuecTBOM 3JIEKTPOHOB Ha BHEIIHEM 3HEPreTUYECKOM YPOBHE aTOMa

2) KOJIMYECTBOM HEUTPOHOB B sIAPE aTOMa

+ 3) 3apsioM siipa aToma

4) maccoii atoma.

2. /I 3JIEeMEHTOB IJIABHBIX MOATPYNII YHCJIO0 3JIEKTPOHOB BO BHEIIHEM CJI0€
PaBHO:

1) yucny HEUTPOHOB

2) HOMepY Tepuojaa

3) 3apsay sapa atoMa

+ 4) HOMepy TpyIIIbI

3. Kakoe 4HCJ10 3JIEKTPOHOB COAEPKUTCH B aTOMe a30Ta:

1)5

2) 2

3)7

+4) 14

4. B aTtome HaTpusi pacnpegejieHHe 3JEKTPOHOB IO 3JEKTPOHHBIM CJIOSIM
COOTBETCTBYET PAY YHCeJI:

1) 2; 6; 3

2)2;8;2;1

3)1;8;2



+4)2;8;1

5. B kakoM psaay XuMHYECKHE IJIEMEHTbI PaCHOJI0KEHbI

BO3PAaCTaHUs UX ATOMHBIX PaIuyCOB?
1N, B,C

+2)N, P, As

3) Na, Mg, K

4) B, Si, N

B IMOpsAKe

6. B kakom psay XuMHYeCKHEe 3JIEMEHTHI B IMOpPSAKe O0CJIA0JeHUA MX

HeMeTAJINYeCKHX CBOMCTB?
1) Be— B—C

2)Ga— Al— B

3) S—>Cl— Ar

+4)Cl - Br— |

7. B psiny oxkeuaoB Na20O — MgO — SO2 cBoiicTBa H3MEHSIIOTCH OT:

1) KUCTOTHBIX K aM(OTEPHBIM

2) ambOTEpPHBIX K OCHOBHBIM

+ 3) OCHOBHBIX K KUCJIOTHBIM

4) KACJIOTHBIX K OCHOBHBIM

8. Boicumii okcnja coctaBa 3203 00pa3yloT BCe 3J1€MEHTDI:
1) VA rpynmnsl

+ 2) IIIA rpynmsl

3) IV nepuona

4) II nepuona

9. 3apsia siApa aToMa paBeH YHCIY:

+ 1) npoToHOB

2) 2JICKTPOHOB BO BHEIIIHEM SJICKTPOHHOM CJIOE
3) HEUTPOHOB

4) »HEpPreTUYECKUX YPOBHEU

10. Yucy10 NpOTOHOB B ATOME PABHO:

+ 1) uncy 3J1€KTPOHOB

2) OTHOCHUTEIHHON aTOMHOM Macce

3) uucay HEMTPOHOB

4) 4rcny 3aMoJTHEHHBIX JIEKTPOHHBIX CIIOEB
11. B atome ¢ocdopa 4ucI0 3JIeKTPOHHBIX CJIOEB PABHO:
1)5

2) 2

+3)3

4) 4

12. Cxema pacnpeaejieHHsi 3JIEKTPOHOB MO JJEKTPOHHBIM cjaosaM 2; 8; 7;

COOTBETCTBYET aTOMY:
+ 1) xmopa

2) ¢Topa

3) kucnopoaa

4) cepbl



13. B kakom psay XHUMHYECKHE 3JJIEMEHTBbI PacHol0kKeHbl B IOpPSAIKe
YMEHbIICHUS] X ATOMHBIX PaAUyCOB?

1)B,N,P

2) O, S, Se

+3)Br,Cl F

4)Cl, S, P

14. N3MeHeHHMe CBOMCTB OT METAVIMYECKUX K HEMETAJIMYECKHUM MPOUCXOAUT
B pAay:

1) Mg— Al — Si

2)C—->B—-Li

3) Ba—» Mg — Ca

+4)P — Si— Al

15. B paay rugpoxkcuaos Al(OH); — Mg(OH), — NaOH cBoiicTBa
THAPOKCH/I0B U3MEHSIIOTCH OT:

1) OCHOBHBIX K KUCJIOTHBIM

2) ampOTEpHBIX K KHUCIOTHBIM

3) KUCTOTHBIX K aM(OTEPHBIX

+ 4) aMmoTepHBIX K OCHOBHBIM

16. DaemeHnT oOpa3yer Jieryuee BogopoaHoe coequHenne RH . ®opmyaa ero
BBICIIET0 OKCH/A:

1) RO2

2) R205

3) RO3

+4) R207

IIpakTuyeckass padora. pelieHUE MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX
3QIaHUN  Ha XapaKTEepU3aIMI0 XHMHYECKHX DJJeMEHTOB «Mertaminyeckue /
HEMETA/UIMYECKUE CBOMCTBA, 3JIEKTPOOTPHUIATEIBHOCTh U CPOJACTBO K DJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHE C UX JJICKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B  MEPUOJMYECKOM CHUCTEME XHMHUYECKMX diieMeHToB ..
Menneneenay.

eab padoTbi: 0TPadOTATH MOHATHS 3JIEKTPOOTPULIATETIBHOCTH U CPOACTBO
K 3JIEKTPOHY XMMHUYECKHUX AJIEMEHTOB, YMEHUE JaBaTh XapPaKTEPUCTUKY AJIEMEHTOB
M0 METAJUIMYECKUM, HEMETAUIMYECKUM CBOMCTBAaM, IO 3JIEKTPOOTPULIATEIIBHOCTH U
CPOACTBY K DJJIEKTPOHY B COOTBETCTBHE C HX DJJICKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B  NEPHOJMYECKOM CHCTEME XHMHUYECKUX snemeHtoB JI.H.
Menneneenay.
OoOopynoBanmue:
1.Yuebuuk
2. Terpanp
3.Pyuka
4 Ilepuoanyeckas cucrema xumuueckux anemeHToB .M. MeHnneneeBa
5.bmaHk ¢ 3amaHuSIMUA
OcHOBHbIE TeOpeTHYECKHE MOJI0KEHMS



B 1869 rony /[I. 1. MenaeneeB Ha OCHOBE JaHHBIX HAKOIUICHHBIX O XMMHUUYECKUX
aneMeHTax copMyJMpoBal CBOM MepuoaUYECKUil 3akoH. Torja OH 3Bydall Tak:
«Ceoticmea npocmulx mes, a maxdce Qopmvl U C8OUCMBA COCOUHEHU INEMEHMO8
HAX00Amcsi 8 NepuooudecKkol 3a8UCUMOCMU OmM  GeIUYUHbI  AMOMHbLIX MACC
anemenmosy. OueHb noiro Qguiznueckuit cMbica 3akoHa [[. M. MenneneeBa Obul
HETIOHSTEH.

Bcé Bcrano Ha cBou MecTa 1ociie OTKpBITUSA B XX BEKE CTPOCHUS aTOMa.
CoBpeMenHasi (OpMYJIMPOBKA MEPHOANMYECKOr0 3aKkoHa: «CBOHCTBA MPOCTHIX
BEILIECTB, Takke (QOpMBI U CBOMCTBA COCIMHEHUN JJIEMEHTOB HAXOIATCA B
NEePUONYECKON 3aBUCUMOCTH OT BEJIMUUHBI 3apsijia apa aToMay.

3apsa  sapa  aTroMa paBeH 4YMCIY HPOTOHOB B sape. YHCIO MPOTOHOB
YpaBHOBEIIIMBACTCS YHCJIOM DJJEKTPOHOB B arome. Takum oOpa3oM, aTom
AIEKTPOHENTPAJIEH.

3apsaa saapa artoma B [lepuoaudeckoid Tabmuie — 3TO MOPSIAKOBBII HOMep
3JIeMeHTa.

HoMep mnepuoga mnokas3blBacT YMCJI0 JIHEPreTHUYECKUX YPOBHE#, Ha KOTOPBIX
BpAIlalOTCA DJIEKTPOHBI.

HoMep rpynmnbl NMOKa3bIBa€T YHMCJI0 BAJEHTHBIX IJEKTPOHOB. [[Jis 3J€MEHTOB
IJIaBHBIX MOATPYII YHUCIO BAJCHTHBIX 3JEKTPOHOB PABHO YHUCIY BJICKTPOHOB Ha
BHEIIIHEM JHEPreTUYECKOM ypoBHE. VIMEHHO BaJICHTHBIE 3JIEKTPOHBI OTBEYAIOT 3a
o0pa3oBaHHE XMMHUYECKUX CBSI3EH dJIEMEHTA.

XHWMHUYECKHUE DBJIEMEHTBl &8 Tpynmbl — HWHEPTHbIE Tra3bl HMMEIOT Ha BHEIIHEH
AJNIEKTPOHHON  o0oyiouke 8 d2NeKTpoHOB. Takas d3JeKTpoHHass  000J0YKa
SHEPreTUYECKH BbIFOJHA. Bce aTroMbl CTpEeMSATCS 3aloJIHUTh CBOK BHELIHIOIO
ANEKTPOHHYIO 000JI0UYKY A0 § 3JIEKTPOHOB.

Kakue xe xapakrepucTtuku aromMa MeHawrcss B Ilepumoamuyeckou cucreme
nepuoanvecKu?

- [ToBTOpsIETCS CTPOECHKME BHEUIHETO 3JIEKTPOHHOTO YPOBHSI.

- Ilepyonnuecku MeHsieTCsl paguyc atoma. B rpymme paanyc yBeJHYHUBAETCH C
YBEIMYEHUEM HOMEpa IMEpUOoa, TAK KAK YBEJIMYMBAETCS YHUCIO SHEPreTUYECKUX
ypoBHeli. B mepuoje cjieBa HanpaBo OyneT MPOUCXOIUTH POCT AaTOMHOTO Sipa, HO
MPUTSDKEHHE K APy OyZeT O0bllie U MO3TOMY Pagnyc aToMa YMEHbIIAETCS.

- Kaxzaplil aToM CTpEMUTCS 3aBEPLIUTH IOCICIHUNA JHEPreTUYECKUU YPOBEHB. Y
snemMeHToB | rpynnsl Ha mocienaHem cioe 1 snektpoH. Ilostomy um Jerde ero
oTnatb. A slieMeHTaM 7 TPYIIIbl JieT4ye MNPUTAHYTh | HEIOCTAIIIMKM 10 OKTeTa
ANEKTpOH. B Tpymme cmocoOHOCTh OTHaBaTh SJICKTPOHBI OYAET YBETUYMBATHCS
CBEpXY BHH3, TaK Ka yBEJIWYMBACTCS PAJNYyC aTOMA U MPUTSHKEHUE K SIAPY MEHBLIE.
B nepuone cneBa HampaBo CIOCOOHOCTh OT/IaBaTh AJIEKTPOHBI YMEHbILIAETCH,
IIOTOMY YTO YMEHBILIAETCA PAAUYC aTOMA.

- UeMm nerde »JaeMEHT OTHAET 3JIEKTPOHBI C BHEUIHErO0 YPOBHA, TeM OOJbIIUMHU
METAJUTMYECKUMHU CBOWCTBAMU OH 001aJaeT, a €ero OKCHUIAbl M THAPOKCHJbI
007a1ar0T OOJILIITMMH OCHOBHBIMH CBOMCTBAMH. 3HAYUT, METAJNIMYCCKHE CBOMCTBA
B IpyHIax yBEJIMYHMBAIOTCS CBEPXy BHHM3, a B Iepuojax — crmpasa HaneBo. C
HEMETAJNTMYECKUMU CBOMCTBAMHU BCE HAOOOPOT.



Onucanue 3JieMeHTa MarHus, actaTra, Xjopa
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Puc. 1. ITonoxenue Maraus B Ta0IULIE

£
il

B rpynmne marnuii coceactByeT ¢ OepuiuineM U KanpuueM (puc. 1). Marnuit ctout
HIDKE, 4YeM Oepwuihii, HO BbIIIE KalbliMs B Tpymme. Y Maraus OoJjbIile
METAJTMYECKUE CBOWCTBA, YeM Y OepUJUIHSI, HO MEHbIIIE YeM y Kabius. OCHOBHBIC
CBOMCTBa €ro OKCHJIOB M THIPOKCHJIOB M3MEHAIOTCS Takxke. B mepuone HaTpuit
CTOWT JIeBee, a aJlOMUHUN mNpaBee MarHus. Harpuii Oynetr mposBisITE OOJIbIIe
METAJNIMYESCKUE CBOMCTBA, UYeM MAarHui, a MarHui OOJbIIe, YyeC aatoMUHHN. TakuMm
00pa3oM, MOKHO CPABHHUTH JIFOOOM 3JIEMEHT C COCEISIMH €T0 TI0 TPYTIIE U MEPUOY.
Kucinorapie W HEMETaJIMYEeCKHME CBOWMCTBA M3MEHSIOTCA MPOTUBOMOJIOKHO
OCHOBHBIM M METAJUIMYECKUM CBOMCTBAM.

CreneHb OKUCJIEHHUS

B mpomecce oTmaunm WM NPUCOSIWHEHHUS DJIEKTPOHOB aTOM IPHOOpeTaeT
YCJOBHBIN 3apsii. DTOT YCIOBHBIN 3apsi]l HA3bIBAETCS CTEIIEHBIO OKHUCIICHUS.

- IIpocThie BelecTBa 00J1a1aI0T CTENIEHBIO OKUCIICHUSI PAaBHOUW HYJIIO.

- DJeMeHThl MOTryT TMpOSBIATH MAKCHMAJBHYK) CTCICHb OKHCJICHUS U
MUHUMAJIBbHYIO. MaKCMMAJIbHYK CTENICHb OKUCJICHUS 3JIEMEHT MPOSBIISECT TOT/A,
KOT/la OTAAeT BCE CBOW BAJICHTHBIC 3JICKTPOHBI C BHEIIHETO 3JIEKTPOHHOTO YPOBHSI.
Ecin 4ncno BajJeHTHBIX 3JEKTPOHOB PABHO HOMEPY TPYIIBI, TO U MaKCHUMaJIbHas

CTEIIEHb OKHMCIIEHUSI PAaBHA HOMEPY T'PYIIIIbI.
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Puc. 2. TlomoxeHne MBIIIBIKA B TAOINLIE

MuUHUMAJIBHYI CTETICHb OKHUCIICHUS JJEMEHT OyAeT MPOSBISITH TOT/A, KOT/Ia OH
NMPUMET BCE BO3MOXHBIC DJJICKTPOHBI [JIs 3aBEPIICHUS] AJIEKTPOHHOTO CIIOSI.
Paccmorpum Ha mpumepe snemeHTta Ne 33 3HaueHMS CTENEHEW OKHUCIEHHS. JTO
MbIIIBSAK As. OH HaxonuTcsl B MATOW riaaBHOW moarpymme (puc. 2). Ha nocnennem
AJIEKTPOHHOM YPOBHE y HErO MSTh 3JEKTPOHOB. 3HAUUT, OTAAaBasi UX, OH Oyner



MMETh CTENEHb OKHUCIEHUA +5. /[0 3aBeplIEHHs AIEKTPOHHOTO CIIOA aToMy As He
xBaTaeT 3 anekTpoHa. [IputsruBas ux, oH OyeT UMETh CTETICHh OKUCIICHUS -3.

Honoswcenue 3n1emeHmos Memasinoe u HEMEMAaiio8 6 Hepuoduuecxoﬁ cucmeme
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Puc. 3. IlonoxxeHue MeTaaaoB 1 HEMETAJIOB B Ta6J'II/II_IC

B nooounsix noarpynmnax HaxoAsTCA BCE Memasibl. ECIM MBICIEHHO NPOBECTU
ouazonans om 00pa K acmamy, TO bluie STON TUArOHAIM B IVIABHBIX MOATPYIIAxX
OyIyT BCe HemMemaibl, 2 HUMce STOW TUAroHalu - Bce mMemainawl (puc. 3).
Ucnonb3ys [leprHoanyeckyo CUCTEMY, MOKHO OY€Hb MHOTO CKa3aTb 00 3JIEMEHTE.
MOXHO CpaBHHUThH €r0 C APYTMMH 3JIIEMEHTAMH, ONPEAEIUTh CTPOEHUE €r0 aToma,
AIEKTPOHHOM 000JIOUKH aToMa.

Onucanue 3JIeMeHTa XJopa

XapakTepuCTHKA XJI10pa MO ero moJIOKEeHU B nepuoaudeckoun cucreme /. U.
MeHz:e_.J\I_egsa.

Puc. 4. [Tonoxxenne xaopa B TabinIe

i?C | 3nauenue mnopsnkoBoro Homepa 17 mMOKa3bIBAeT YHCIO NPOTOHOB 17 u
anekTpoHoB17 B aTtome (puc. 4). ATomHas Macca 35 MOMOXET BBIYUCIUTH YHUCIIO
HeuTpoHOB (35-17 = 18). Xnop HAXOIUTCS B TPEThEM INEPUOJEC, 3HAYUT UYHUCIIO
SHEPreTUYEeCKUX ypoBHEW B aroMe paBHO 3. Ctout B 7-A rpynne, OTHOCUTCS K p-
aneMeHTaM. JTo HemeTaul. CpaBHMBAEM XJIOp C €ro COCEAsIMU IO TpyIIe U IO
nepuoay. Hemeramindeckue cBOCTBA XJiopa OOJIbIIE YEM Y CEpPbI, HO MEHBbIIIE, YeM
y aprosa. XJiop o07aaeT MEHBIIIMMHA HEMETAIUTMYECKUMHU CBOWCTBaMH, 4eM (PTop u



OonpmmMu, yeM OpoM. Pacmpemennm 37eKTPOHBI IO YHEPTETUYECKUM YPOBHSM H
HaluIlleM DSJEKTPOHHYI0 (opmyny. OOuiee pacmpenesieHHe >SJIEKTPOHOB OylIeT
UMETh TaKoM BUJ (CM. puc. 5):
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Puc. 5. Pacnipenenenue 21€KTpOHOB aTOMa XJI0pa 10 SHEPreTUYECKUM YPOBHAM

OmpenensieM BBICHIYI0O U HUBIIYIO CTENEHb OKUCIEHUs Xjopa. Briciias creneHb
OKHCJICHUS paBHa +7, TaK KaK OH MOXET OTJAaTh C MOCJIETHETO AJIEKTPOHHOTO CIos 7
ANEKTpOHOB. Husmias creneHp OKUCIEHUs paBHA -1, MOTOMY 4YTO XJIOPY [0
3aBepiieHuss HeoOxonuM 1 anektpoH. @Dopmyna Beicmiero oxcuga CI207
(KuCTOTHBIN OoKcu), BogopoaHoro coeauHenus HCL

[1naH XapaKTepUCTUKN XUMUYECKOr0 JIEeMEHTa
1. CuMBoOJI €MEHTA.

2. IlopsaKOBBIN HOMEp AJIEMEHTA.

3. 3HaueHHE OTHOCUTEIBHON aTOMHON MacChl AJIEMEHTA.
4. Yucno nNpoTOHOB, 3JIEKTPOHOB, HEUTPOHOB.

5. Homep nepuopa.
6
7
8

. Homep u tum rpymmsl (Tum sineMenra s-, p-, d-, f- snemenr).
. Merann unu Hemera.
CpaBHeHUE CBOMCTB »3JIeMEHTa (METAUIMYECKUX U HEMETAJUIMYECKHX) C

COCEHUMH BJIEMEHTAMU 10 NEPHUOJY U TPYIIIIE.
9. Hamucatp pacrmpezierieHue 3JIEKTPOHOB MO aTOMHBIM OPOUTANSIM — KBAaHTOBYIO
auarpammy.
10. Harcats 251eKTpOHHYIO (hOPMYITY.
11. 3apucoBaTh pacrpeaeneHue MEKTPOHOB M0 SHEPTreTUYECKUM YPOBHSIM.
12. OnpenenuTs BBICIIYIO CTETICHb OKUCICHUS aToMa U (OPMYITY €ro BBICIIETO
okcuaa. OnpenenuTs XxapakTep oKcuaa (0OCHOBHOM, KUCIOTHBINA, aM()OTEPHBIN).
13. OmnpenenuTh HUBIIYIO CTENEHb OKHUCJIEHUS »JJeMeHTa U (opMyly ero
BOJIOPOJTHOTO COEUHEHUS (€CIIA TAKOE €CTh).

OnekrpooTpunateabHOCTh  (D0) — 3TO CHOCOOHOCTH aToma MPHUTATHBATH
BaJICHTHBIC AJICKTPOHBI JIPYTrOTO aToMa B COEJUHEHUU, KOTOpasl BBIPAKAETCS B
KOJIMYECTBEHHOM »JKBUBaJIeHTE. B pe3ymnbTate 00pa3yeTcss XWMHUYECKas CBS3b,
0003HAYaETCs TPEYECKOM OYKBOM € (UMTAETCS KaK «XH»).

[Ipumeuanune



BaxxHOo He myTarh JIEKTPOOTPULATEIBHOCTH CO CTENEHBIO OKuciaeHusd. OHu
B3aMMOCBSI3aHbl, HO OO0JaJalOT CYIIECTBEHHbIMU paznuuusmMu. 290 — 3T0
XapaKTEPUCTHUKA JJIEMEHTA, KOTOpAasl MOKa3bIBAET, HACKOJIBKO CUJIBHO BAaJICHTHBIE
ANEKTPOHBI yaepxkuBaroTcsa aToMoM. CO — nepemMeHHas BEIUYMHA, [TOKAa3bIBAIOIIAs
YCJIOBHBIN 3apsij] aToMa B BeliecTBe. MOXKeT ObITh MOJIOKUTEILHON, OTPUIIATEILHOMN
WJIM PABHOU HYIIIO.

OnekTpooTpuniateabHocTh (D0) — »3TO CHOCOOHOCTH aTomMa MPUTATHUBATH
BAJICHTHBIE AJIEKTPOHBI JPYyroro aroMa B COEIMHEHHUH, KOTOpAasl BBIPAXKaeTcs B
KOJMYECTBEHHOM »JKBUBaJieHTe. B pe3ynbrare o0pa3yeTcss XUMHUYEcKas CBS3b,
0003HaYaETCs TPEYECKO OYKBOM € (YMTAETCS KaK «XH»).

IIpumeuanue
BaxxHO He myTaTh 3JIEKTPOOTPHULATEIBHOCTh CO CTENEHbIO OKuciaeHusd. OHHU
B3aMMOCBSI3aHbl, HO 00JaJal0T CYLIECTBEHHbIMU paznuuusimMu. 0 — 3T0

XapakTEePUCTUKA AJIEMEHTa, KOTOpas IMOKAa3bIBAE€T, HACKOJIBKO CHUJIBHO BAJICHTHBIC
3JIEKTPOHBI yaepkuBatoTca atoMoM. CO — mepeMeHHasi BeJIMYMHA, MOKa3bIBAIOIIas
YCJIOBHBIN 3apsij] aToMa B BeliecTBe. MOXKeT ObITh MOJIOKUTEILHON, OTPUIIATEILHOM
WY PABHOU HYIIIO.

3ananus:

JlaiiTe XapakTepUCTUKY T10 TJIAHY JIFOOBIM TISITU U3 CICAYIOMINX dJIEMEHTOB:

Mens, docdop, xenes3o, a30T, cepa, KUCIOPO, KalHii, aproH, MOJIMOAEH, XJIOp.
OTBeT K 32/IaHUAM:

XapaKkTepuCTHKA XUMHYECKHX 3JIEMEHTOB

1. Meapb (Cu)

- IMonoxenue B IIC: 4 nepuon, | rpynna moOOYHOW MOATPYIIIBI, MOPSIKOBBIHN
HoMmep 29

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

- DnexTponnoe crpoenne: [Ar]3d104s?!

- du3zuyeckue CBOMCTBA: TUIACTUYHBIA METAUl 30JIOTUCTO-PO30BOrO IIBETA,
BBICOKAs TEIIO- U AJIEKTPONPOBOJIHOCTh

- IlppuMeHeHnne: TPOU3BOJCTBO IPOBOAOB, CIUIABOB, B AJIEKTPOTEXHUKE

2. ®ocdop (P)

- ITostoxkenue: 3 nepuon, V rpynna riiaBHoi noarpymmsl, NelS

- Macca: 30,974 a.e.m

- Ctpoenne: [Ne]3s23p3

- CBoiicTBa: HEeMeTaJlI, CYIIECTBYET B HECKOJbKUX AJJIOTPOITHBIX MOAU(PUKAIIMIX
(OembIii, KpaCHBIN, YEPHBIH)

- Hcnonb3oBaHMe: TPOU3BOJCTBO yAOOPEHHH, COHYEK, B XUMHUYECKOU
MIPOMBIIIJIEHHOCTH

3. Keaeszo (Fe)

- Pacnosoxenne: 4 nepuos, VIII rpynna no6ounoit noarpymisl, Ne26

- Macca aToma: 55,845 a.e.m

- DekTponHas Konpurypauus: [Ar|3d®4s?

- XapakTepuCTHUKN: METAIIJI CEPeOPUCTO-0€NI0T0 1IBETa, KOBKU, TIIACTUYHBIH

- O0Js1acTH NPUMEHEHHUA: METAJUTYPIHsl, CTPOUTEIBCTBO, MAILIMHOCTPOCHUE

4. Azot (N)




- Ilosoxkenne B IIC: 2 mepuon, V rpynna, IiiaBHasg MOATPYIIA, MOPSAIKOBBIN
HoMep 7

- CTtpoeHue aTtoma: 3apsan sapa +7, 7 3IeKTpOHOB, 7 IPOTOHOB, 7 HEUTPOHOB

- DJleKTpoHHas Konpurypanus: 1s22s%2p3

- du3uyeckue cBOMCTBA: Ta3 0€3 1[BETa U 3alaxa, MaJIopacTBOPUM B BOJE

- XuMu4Yeckue CBOMCTBA: MaJOAaKTHBEH, 00pa3yeT OKCUJbl, aMMHAK, a30THYIO
KHUCIIOTY

5. Cepa (S)

- Mecro B IIC: 3 nnepuon, VI rpynna riiaBHoit noarpynmnsl, Nel6

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

- Pacnipenesienne 31exTpoHoB: [Ne]3s%3p*

- Oco0eHHOCTH: HEMETAJT JKEJITOrO I[BETa, CYIIECTBYET B Pa3HBIX aJUIOTPOIHBIX
dopmax

- IIpakTnyeckoe nNpUMeHEHHE: TPOU3BOJCTBO CEPHOW KHUCIOTbHI, PE3UHBI,
yoOpeHuii

6. Kucsaopoa (O)

- ITonoxkenune B IIC: 2 nepuon, VI rpynna, rmasuas noarpymnmna, Ne§

- ATOMHOe cTpoeHHe: 3apas sapa +8, 8 JIeKTpOHOB, 8 MPOTOHOB, 8 HEUTPOHOB

- DJIeKTpOHHOE cTpoenue: 1s22s22p*

- du3nyecKkue XapaKkTepUCTHKM: Ta3 0e3 1BeTa, BKyca W 3amaxa, Mmojaep>KuBaeT
TOpEHHE

- CBojicTBAa: CUJIBHBIN OKUCIHUTENb, 00pa3yeT OKCUIbI

7. Kanmnii (K)

- Pacnosnio:xkenue B IIC: 4 nepuogn, I rpynna rnaBHoi noarpynisl, Nel9

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

- Kondurypaums: [Ar]4s?!

- XapakTepHCTHKH BelllecTBA: IIEJIOYHON METAIJI cCepeOpUCTO-0€I0r0 11BETa

- Cdepsbl MCNI0JB30BAHUS: IPOU3BOACTBO YAOOPEHUH, MIETOUYHBIX aKKYMYJISITOPOB,
B MEIMIIMHE

8. Apron (Ar)

- Pacnosoxxenne B IIC: 3 nepuon, VIII rpynna, rnaBuast noarpymnma, Nel8

- CoctaB aToma: 3apsa +18, 18 anektpoHoB, 18 npoToHoB, 22 HEUTpOHA

- Kondurypamus: 1s22s22p®3s23p°®

- OCco0eHHOCTH: UHEPTHBIN a3, HE 00pa3yeT COCTUHEHUI

- [IpuMeHeHne: B JaMnax HaKaJIMBaHHUS, JIJIA CO3IaHUS] MHEPTHOU CPEJIbI

9. Moaubdaen (Mo)

- Mecro B IIC: 5 nepuoa, VI rpynna nodounas noarpymnma, Ne4?2

- CTpykTypa aToma: 3apsa +42, 42 snektpoHa, 42 npoToHa, 54 HedTpoHa

- Pacnipeniesienne 3yeKkTponoB: [Kr]4d°5s?

- XapakTepuCTHKH: TBEPBII MeTa1 cepeOprucTo-0enoro BeTa

- Ucnosib3oBanue: IpoOU3BOICTBO CTaJEH, KaTaIu3aTop

10. Xgop (Cl)

- Ilo3uums B IIC: 3 nepuon, VII rpynna, rmasuas noarpynna, Nel7

- Slnpo aTtoma: 3apsa +17, 17 anextponoB, 17 npoToHOB, 18 HEUTPOHOB

- JnekTpoHHas popmyaa: 1s22s22p®3s23p°



- CBOICTBA BelIeCTBA: SIIOBUTHIN a3 KEITO-3€JEHOTO IBETA C PE3KUM 3aIIaxOM
- BaxkHejilue coelMHeHHUA: XJIOPOBOJOPO/I, COJIIHASI KUCIOTA, XJIOPUIBI
Kpurepuu ouennBanus:

«5»- BEpHO OXapaKTepu30BaHbI Bce 5 31eMeHTOB(63-65 0asnioB)

«4 »- 55-636

«3»- 37-540

Py0e:xublit KOHTPOJIb 110 Pa3neny 1. OCHOBBI CTPOCHUA BellecTBa
®opma py0eKHOro0 KOHTPOJISA — TECTUPOBAHUE
Koa kontpoaupyemoi komnerenuuu - OK 01, OK 02

TecToBoe 3a1aHKE

1. MonHblii XapakTep cBA3M Hau0OJIee BbIPA’KEH B COCIMHEHHNHU:

+ 1) CaBr2

2) CCl4

3) Si02

4) NH3

2. B BemecTBax, 00pa3oBaHHBIX NMyTeM COEIHMHEHUS OJMHAKOBBIX ATOMOB,
XHMHYECKAs CBSI3b:

1) nouHast

2) KOBaJICHTHAs TIOJISIpHAsI

3) BoiopoAHAS

+ 4) KOBaJICHTHAs HETOJISIPHAS

3. B3 kakoM coelMHeHHH KOBAJIEHTHASI CBAI3b MEXKAY aTOMaMH 00pa3yeTrcs 1o
AOHOPHO-AKLIENTOPHOMY MeXaHU3MY?

1) KCI

2) CCl4

+ 3) NH4C1

4) CaCl2

4. Kpucranindeckas peumerka rpajura:

+ 1) aTomHas

2) MoHHAas

3) MoJeKyIspHas

4) MeTayTuecKast

5. YcraHoBuTe COOTBETCTBHE MeEKIY HAa3BaHHEM BelleCTBA M THIIOM ero
KPHUCTAJINYECKOH PelIeTKH:

HA3BAHHUE BEHIECTBA TN KPUCTAJIJIMYECKOM
PEHIETKHN
1) 6pom B) A) noHHas
2) rpadur b) b) atomnas
3) ne3uit I) B) monekynspHas
4) HUTPU] ATIOMUHHUS A) ') meTasmnueckas

6. B kakom psaay 3anmucaHbl (PopMYyJibl BeIIECTB TOJBKO € KOBAJEHTHOM

MOJIIPHOM CBA3bIO?
1) CI2, NH3, HCI



2) HBr, NO, Br2

3) H2S, H20, S8

+4) HI, H20, PH3

7. Mexay aToMaMH 3JIEMEHTOB € NOPAAKOBbIMU HOMepaMu 11 u 17 Bo3HuKaeT
CBSI3b:

1) MeTayuinyecKkas

+ 2) HoHHas

3) KoBaJleHTHAas

4) TOHOPHO-aKIICITOPHAS

8. YcTaHoBHTE COOTBETCTBHE MEKIY HA3BaAaHMEM XMMH4YECKOr0 COeIMHEHUsl U
BH/0OM CBSI3H ATOMOB B 3TOM COEMHEHNH:

HA3BAHUE COEJAVUHEHUS BUJ/I CBA3U
1) tuHK b) A) MOHHas
2) a30T I b) meTannuyeckas
3) amMmmuak B) B) koBasieHTHas nosisipHast
4) X0opu KaJbIus A) ") koBaJIeHTHAs HEMOJIsIpHAasI

9. BemecTBa, o00Ja7a0HEe TBEPAOCTHIO, TYIOIJIABKOCTHIO, XOpoulei
PACTBOPHMOCTBIO B BOJIe, KAK MPABUJI0, HMEIOT KPHUCTAIUIHYECKYIO PEIIETKY:
1) MOJIEKYJISPHYIO
2) aTOMHYIO
+ 3) HOHHYIO
4) MeTaITTHYECKYIO
10. YkaxuTe CTPYKTYpPHbIE KOMIIOHEHThI KOMILJIEKCHOTO COeTHHEHMSI:
2
e
5 o _-I{:,ﬁ_e[cwﬁ
'\‘-——

——

3
5 4

OrtBer: 1 - BHemHsIs cdepa; 2 - BHYTpeHHss cdepa; 3 - KOOpIAUHAIMOHHOE YHUCIIO;
4 - TUTaHbl; S5 - HOH-KOMILUIEKCO00pa3oBaTellb

11. MoJiekyJSIpHYI0 KPUCTA/LUIMYECKYI0 PelIeTKY MMeeT COeJMHeHHe:

1) Li20

+ 2) HBr

3) BaO

4) KCI

12. ¥Ycra"HoBUTe COOTBETCTBHE MEKAY KPUCTALIMYECKON peleTko u
Ha3BaHHEM BeLIeCTB:



KPUCTAJUIMYECKAS PEIHETKA HA3BAHUE BEIIIECTBA

| o : A) yrieKkuciblii ras
: b) okcun maraus
P | % | B) Harpwmii
= LA P 1 7~ I') uon

3 B 2 '0'e B)

13. Kakue u3 yrBep:xAeHUH ABJIAITCH BEPHbIMH?

A. BemecTBa ¢ MOJIEKYJISIPHOM PELIETKOM UMEIOT HU3KHE TEMIIEPATYPhI IIaBICHUS
Y HU3KYIO 3JIEKTPOIIPOBOIHOCTb.

b. BemectBa ¢ aroMHONH pemeTkol IIACTUYHBI W 00JaJal0T  BBICOKOM
ANEKTPUUYECKON MPOBOJAUMOCTHIO.

+ 1) BepHO TOBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a YTBEPIKICHUS

4) oba yTBEepKICHHUSI HEBEPHBI

14. 3anoJHUTE MPOMYCKHU B CXeMe:

XUMHUUYECKasA CBIA3h

KoBaneHnTtHas HNonnas

A 4 A 4
MonekysipHOE CTpOEHUE HemonekynspHoe

CTpPOCHHE

A 4 \ 4
CocrtaB cTporo CocTaB 3aBUCHUT OT
MMOCTOSTHEH YCIIOBUH

ny «Tumbl KpHCTALIN MOTy4YCHUS X

— XdpPAaKTCPUCTARWY.



XapakTepuCcTHK Tun pemerku

U AtomHas | Honnasa | MoaexkyaspHas | Merajqianyecka

1
Bug gactui B ATOMBI Honnl Monekymnbl ATOMBI 1 HOHBI
y3JIaX PEIIETKU
XuMHueckas Kosanentna | MonHas Cunpl MerTtamngeckas
CBSI3b s MEKMOJIEKYIIIPHOT CBSI3b
0
B3aMMOJICHCTBUS
[Tpumepsl Kpemnuii, Commn, ﬁon, JIen, Menp, xeje3o,
BCIIICCTB aiMmas OCHOBAHU «CYXOM JeJ» 30JI0TO
i

Pasznen 2. XumMnuyeckune peakumu

Tema 2.1. TUNIbI XUMUYECKUX PeaKINid
dopma TeKkylero KOHTPOJIsl — TECTUPOBAHUE, MMPaKTHYECKasi paboTa
Kona konutposupyemoii komnerenunuu- OK 01
TecToBOE 3a1aHMeE:

1. B3ammonpeiictBue kaabpmusa ¢ Bogoii: Ca +2H20 =

OTHOCHUTCHA K PCAKIINAM

1. coenuHeHus
+ 2. 3aMelleHns
3. oOMeHa

4. pa3noxeHus

2. Kakasi peakumsi OTHOCUTCSI K peaKkiusiM oOMeHa

+ 1. Al203 +HCI =

2. Na20 + H20 =7

3. Fe + H2S04 =?
4. CaCO3 =7

?

Ca(OH)2 + H2 1

3. Peakuuu, B pe3yJibTaTe KOTOPBIX ATOMbI NMPOCTOr0 BelIeCTBA 3aMelIAIOT
aTOMBI OTHOTO U3 XUMHYECKHUX 3JIEMEHTOB B CJI0KHOM BellleCcTBe:

1. peaknuu oOMeHa

+ 2. peakuu 3aMeIICHUS
3. peakiu COeTUHEHUS
4. peakuuu pasioxKEHUs

4. K kakomy THIOy
Fe+2HCl—FeCI2+H2
1. oOmeH

2. pa3noXKEeHHe
3. coeTnHEHN
+ 4. 3amenieHus

OTHOCHUTCH

JaHHasA

5. K kakoMy THIly OTHOCUTCS JAHHAs XMMHYECKasi peaKkuus?
4Fe(NO3)3—2Fe203+12N02+302

1. coenunenus
+ 2. pa3yoxeHus

XUMHU4YEeCKad

peakuus?




3. oOMeH

4. 3aMelIeHUs
6. K kakomy THIly OTHOCHUTCH
H2S04+2KOH—K2S04+2H20

+ 1. oOMeH

2. pa3IoXKEHUS

3. coeAMHECHUS

4. 3amenicHus

7. K kaxkomy
CaC0O3—Ca0O+CO0O2
1. coenuHeHus

+ 2. pa3noxxeHus

3. oOMeH

4. 3aMelIeHus
8. Peaknumn,

THITY OTHOCHUTCHA

1. peakuu coeTUHEHUA

+ 2. peakiuu pasyioKeHUs
3. peakuuu 3amMeIeHus

4. peakiuu oOMeHa

9. Peakuum, B pe3yJibTaTe KOTOPbIX, U3 OJHOI0 M HECKOJbKHX

B pe3yjJbTaTe KOTOPBIX,
o0pa3syrorcs ABa U 0o0Jiee HOBBIX BellleCTBA

JaHHadA XUMH4YECKasd peammsl?
JaHHadA XUMH4YECKasdd pealcuml?
U3 OAHOIo CJOKHOIro Bemiecrsa
HCXOAHBIX

BeIIECTB 06pa3yeTcs1 OJHO CJI0KHO€ BEIIECCTBO:

+ 1. peakIuu coeTMHEHUS
2. peaKIMH pa3IoKCHHS
3. peakiuu 3aMeIICHUS

4. peakiuu oOMeHa

10. Peakuum, B pe3ysibTaTe KOTOPBIX JBAa CJI0KHBIX BelleCTBA 00MEHUBAIOTCS

COCTABHBIMH YaCTAMM:

1. peakuyu 3ameleHus

2. peakiuu COeIMHEHUS

+ 3. peakuuu oOMeHa

4. peakuuu pasioxKEHUs

11. K kakomy THIY
2Na+Cl2—2NaCl

1. oOmeH

+ 2. coeTMHEeHUS

3. pa3yioKeHUs

4. 3aMelIeHUS

12. K kakomy THIIy
AgNO3+HCl—AgCI+HNO3
1. coeqnHeHns

2. 3aMEILCHUS

3. pa3yioKEeHUs

+ 4. oOMeH

OTHOCHTCH

OTHOCHUTCH

JaHHAsi XUMHYecKasi peakunusi?

JAaHHasA XHUMHN4YEeCKad peaKunﬂ?



IIpakTnyeckas padora: CocraBieHue YpaBHEHUN pEaKUUd COCIUHEHMS,
pa3okKeHMs], 3aMEIECHNs, OOMEHA. Y paBHEHUS peaKUil TOPEHUsI, HOHHOTO OOMEHa,
OKHCJICHUA-BOCCTAHOBJICHUs. Pacyer KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOIHBIX
BEILIECTB U IPOJYKTOB PEAKLUU

Tema: «CocraBneHue ypaBHEHUN PEaKIUi COEIUHEHHUs, Pa3JIOKEHHUs, 3aMEIICHMUS,
oOMeHa. YpaBHEHUs peakluil TOpPEeHUsi, HOHHOTO OOMEHa

Heab pa0dorbl: 0TPadOTATHL NOHATHE «OKHUCJIUTEIbHO-BOCCTAHOBHMTE/IbHbIE
peaKkum», KOKUCJIUTEIbY», KBOCCTAHOBHUTEJIbY», TelleHb OKHCJICHUS
Oob6opynoBanue:

1.YueOHux

2. Tetpanp

3.Pyuka

4.1lepnonnueckas cucrema xXumudeckux 3neMeHToB (.M. Menneneesa

5.bnask ¢ 3a1aHUAMU

OcHOBHbBIE TeopeTHYECKHE MOJI0KEHUS

CymiecTByeT  HECKOJIBKO  KiacCUpUKAIUA  peakiui,  MPOTEKAIUX B
HEOPTraHUYECKON M OPraHuYeCKOU XUMHUH.

Ilo xapaxmepy npoyecca

1. Coenunenus

Tak Ha3bIBAIOT XMMHUYECKUE PEAKLUU, IJI€ U3 HECKOJIBKUX MPOCTHIX WIIA CIOMKHBIX
BEILECTB MOJYYAETCs OJHO CII0KHOE BEHIECTBO. [Ipumepsi:

4Na + O, = 2Na,0

P05 + 3H,0 = 2H;3P0,

2. PaznoxeHnus

B pesynbTaTe peakiuuu pasioKeHus: CII0AKHOE BEIIECTBO pacHagacTCcsl HA HECKOJBKO
CJIOKHBIX WJIM NPOCTHIX BenlecTB. [IpumMepst:

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

Ca(OH), = Ca0 + H,0

3. 3ameleHus

B xozne peakiuii 3amenieHrs aToM WM TPyIna aTOMOB B MOJIEKYJIE 3aMEILIal0TCs Ha
OpYrou aTtoM WM rpymnmny atomoB. [Ipumepsr:

CuSO, + Fe = FeSO,4 + Cu

2KI + Cl, = 2KCl + 1,

4. ObmeHa

K peakuusam oOMeHa OTHOCSTCS T€, KOTOpbIe MPOTEKAIOT 0€3 U3MEHEHUS CTENEeHel
OKHCJIEHUSI U BbIpaXKarTcsi B OOMEHE KOMIIOHEHTOB MEXJy BemniecTBamu. Yacto
O0OMEH MPOUCXOIUT AHNOHAMHU/KATHOHAMM:

2KON + MgCl, = Mg(OH), | +2KCl

AgF + NaCl = AgCl | +NaF

Peakuus HeWTpanuzaiuu - peakiusi oOMeHa MEXJy OCHOBAaHMEM M KHUCJIOTOW, B
X0/JIe KOTOPOU MOJIy4aroTcs COJib U BOJIA:

KON + H,S0, = K,S0,4 + H,0



Kaaccugukauud xuMuveckux
peakuuil no xapakmepy npouecca

1. CoeouHeHus | 2. Pa3pnoXKeHusd

A+B=AB 'AB=A+B

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

Okucaumenvno-eoccmanosumenvhuie peakyuu (OBP)
DOTO Te XUMHUUYECKHE PEAKIMH, B IMPOIECCEe KOTOPHIX MPOUCXOJUT H3MEHCHHE
CTEMEHEeW OKHUCJICHUS XWMHUYECKHUX OJJIEMEHTOB, BXOJSIIUX B COCTAaB HMCXOJHBIX
BeiectB. OBP noapaznenstorcs Ha:
[. MexMoneKkynsipHble - aTOMbl OKUCIUTENSI M BOCCTAHOBUTEISI BXOJST B COCTaB
Pa3HBIX MOJIEKYII.
[Tpumepsr:
KMnO, + HCI - KCl + MnCl, + Cl, + H,0
K,S0; + K,Cr,0, + H,SO, = K,S0, + Cr,(S04)3H,0
[I. BHyTpUMOJIEKYJISIpDHBIE - ATOMBbl OKHCIWTEIS W BOCCTAHOBUTENS B COCTaBe
OJIHOTO CJIOXHOTO BemiecTna. [Ipumepst:
KMnO, - K,MnO, + MnO, + O,
KClO3; — KCI + 0,
III. JTucoponopuHOHUPOBAHUE - OJIMH M TOT K€ aTOM SIBIISIETCSI U OKUCIIUTEJEM, U
BOCCTAHOBHTEIIEM
KON + Cl, — (t)KCl + KClO5 + H,0
Oopamumple u HeoOpamumbvie peaKyuu
OOpatuMble peakIuu - TaKhUe XUMUYECKHE PEaKIUH, KOTOphIe MPOTEKAIOT
OJTHOBPEMEHHO B JBYX MPOTHUBOMOJOKHBIX HAIMPABICHUSIX: TPSIMOM M OOpaTHOM.
[Ipu 3anmucu peakuu B TaKUX CIy4asix BMECTO 3HaKa "=" CTaBAT 3HaK 0OpPaTUMOCTHU
et
Knaccuueckum mnpumMepoM o0paTUMOW pEaklud SBISAETCS CHHTE3 aMMUaka H
peakius sTepuduKanuu (U3 OpraHuYECKON XUMHUM ):
N, + 3H, S 2NH3
CH3COOH + C2H50H & CH3COOC2HS5 + H20

HeoOpaTtuMmble peakmuui MPOTEKAIOT TOJBKO B OJHOM HANpPAaBICHHUH, IO
MOJIHOTO PACXOJ0BaHUSI OJTHOTO M3 MCXOAHBIX BellecTB. ['JlaBHOE OTIWYUE UX OT
o0paTUMbIX peakiuid B TOM, UYTO OOpa30BaBIIMECS MPOAYKTHI PEAKIUU HE
B3aUMOJICHCTBYIOT MEXKIY cO00I ¢ 00pa30BaHUEM HCXOJHBIX BEIIECTB.



WNHorpga cnoxHO ObIBa€T OTIMYUTH OOPATHUMYIO PEAKLUI0 OT HEOOPATHUMOM,
OJIHAKO S JJaM HECKOJIbKO COBETOB, KOTOpBIE COBETYIO B35iThb HAa BOOpYXeHHE. B
pe3ysbTaTe HEOOPATUMBIX PEaKIIUI:

- OOpa3yroTcs MajloJUCCOLMUPYIOLIME BEIIECTBA (HAIPUMED - BOJA, OJJHAKO
€CTh UCKJIIOUEHUS - peaKIs dTepuPpuKaun)

- Peaknust conpoBokaercs BolieIeHUE O0IBIION0 KOJUYECTBA TEIIa

- B xoze peakuuu o6pasyercs ra3 Win BbIIAJAET 0Ca0K
[Tprmepsl HEOOPATUMBIX PEAKIIUA:

BaCl2 + H2S04 = BaS04 | + 2HCI (Beimamaer ocamok)

NaOH + HCI = NaCl + H20 (obpa3yercs Boaa)

2Na + 2H20 = 2NaOH + H2 (compoBoxmaeTcs BbIFCJICHUEM  OOJIBIIOTO
KOJINYECTBA TEIIa)

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)_| + 3LiCl

Peaxyuu u azpecamnoe cocmosanue a3z

da3oli B XUMHHM HaA3BIBAIOT YacCTh 00beMa PaBHOBECHOM CHCTEMBI, OJTHOPOJIHYIO BO
BCEX CBOMX TOYKAaX IO XUMHUYECKOMY COCTaBy M (DU3UYECKUM CBOMCTBAM U
OTJICJICHHYIO OT JIPYTUX YacTed TOro ke oO0bema MOBEpXHOCThIO pasnmena. daza
OBIBACT KUIKOH, TBEPAOUN M Tra3000pa3HOM.

Bce peakiium MOXKHO pa3fiefiuTh Ha reTepo- U TOMOTeHHbIE. [ 'eTeporeHHbIe peakiiuu
(rpeu. heterogenes - pa3sHOPOIHBIN) - peaKIMK, MPOTEKAIONINE HA TPAHUIIE pa3jeia
¢da3, B HeomHOpomHOU cpeae. CKOPOCTh TaKUX PEAKIUA 3aBUCHUT OT IUIOIIATN
COIIPUKOCHOBEHMS PEarupyrolinux BEIIeCTB.

K rereporeHHbIM peakiusM OTHOCSATCS CIICIYIOIIHE PEaKIuu (IIPUMEPHI): )KUIKOCTh
+ ra3, ra3 + TBEpJAOE BEIIECTBO, TBEPOC BEIICCTBO + KUIAKOCTH. [IpuMepoM Takoit
PCAKIIUN MOKET TOCTYKUTh B3aMMOJICHCTBUE TBEPOTO IIMHKA W PACTBOPA COJITHOMN
KHCJIOTBI:

Zn(tB.) + 2HCl(p —p.) = ZnCl2(p —p.) + H2(ra3.) 1T



[Fpanynsl uurka 6 condhiol ke Nome

['omorennsie peakiuu (rped. homogenes - OJHOPOIHBIN) - peaKIu, MPOTEKAIOITNE
MEXK/Ty BEIIECTBAMU, HAXOIAIIUMUCS B OJHOM (ha3ze.

K roMoreHHbIM peakiusiM OTHOCATCS (ITPUMEPHI): )KUAKOCTh + KUJKOCTh, Ta3 + ras.
[IpumepoM TakoW peakiMu MOXKET CIYKHTh B3aMMOJICHCTBHE MEX]Y PacTBOpaMH
YKCYCHOM KHCJIOTBI U €IKOTO HaTpa.
NaOH(p —p.) + CH3COOH(p — p-

+ H20(p —p.)

- |
yrCcH.COOH S —

(p-p-)

CH,COONA s H,0

Peaxuyuu u ux mennogoi yghpexm

Bce peakuuu MOXKHO pa3/iefuTh HAa T€, B XOJ€ KOTOPBIX TEIJIO MOTJIOUIAETCS, WIIH,
HaoOopoT, Tero Beimensercs. [IpeacrtaBpTe MPOOMPKY, OXIAKMAONMIYIOCS WIH
HaArpeBArONIYIOCS B BaIllel pyKe - 3TO M €CTh TOT caMblil TerioBoi 3 dexr. Muorma
TEIJIa BBIACISIETCS TaK MHOTO, YTO PEaKIUU COMPOBOXKIAIOTCS BOCIUIAMEHEHHUEM
WJIU B3PBIBOM (HATPUI C BOJIOM).

1. Dk30TepMUUECKHE pEAKIIUU

DK30TepMUUYECKHe peakiuu (rped. €X0 - BHE) - XUMHUYECKHUE peakiluH,
COMPOBOKAIOIINECS OTEPEN SPHEPTUU CUCTEMOM U BbIACICHUEM Teria (TOW caMoit
SHEPruM) BO BHEIIHIOW cpeny. IIpy HamumcaHMM XMMHUYECKUX PEAKIUA B KOHIIE
sk3oTepmuyeckux ctaBat "+ Q" (Q - Temno), wHOTAA OBIBACT YKa3aHO TOYHOE
KOJIMYECTBO BbIENst0Ierocs temna. Hanpumep:

2Mg + 02 = 2Mg0 + Q

(p-p)



BonpmMHCTBO peakuuii HEUTPaIU3aluu OTHOCATCS K DK30TEPMHYECKHM
NaOH + HCl = NaCl + H20 + 56 x/[x

[[lopeHue S munudHas
3K3OW\6}0MMHQCK6{SI peakuus

K aKx30TepMUUECKUM peakIusiM 4acTO OTHOCSITCS PEaKIuy TOPEHUsI, COCTMHEHUSI.
4NH3 + 502 = 4NO + 6H20 + Q

Ucknrouenrem siBisieTCs B3aUMOJICHCTBUE a30Ta M KUCIOPOa, MPU KOTOPOM TEILIO
MTOTJIOIIACTCS :

N2 + 02 2 2NO - Q

Kak yxxe ObUIO OTMEYEHO BBINIE, €CIM TEIUIO BBIIEISCTCS BO BHEIIHIOK CpeIy,
3HAYMT, CHCTEMa pPEarupyroliux BeIIeCcTB MOTepsuio 3To Termo. [lostomy He
TOJDKHO Ka3aThCsl MPOTUBOPEYHEM, YTO BHYTPEHHSIS DHEPTUSI BEILIECTB B pe3yJIbTaTe
IK30TEPMHUYECKON PEAKIINH YMEHBIIACTCS.

OHranpnueil HaspiBaloT (oOo3HaueHue H), KoamdecTBO TepMOIAMHAMUYECKOM
(TeTUIOBOM) PHEPTHH, CojeprKalieecs B BemecTse. MHoraa ¢ nenpto "3amyTeiBaHus "
B pPEaKI[uy BMECTO ABHOI0 +(QQ MpH 3K30TEpMUYECKOI peakiuu MoryT Hanucatsh AH
< 0. Hanmpumep:

2Na + 2H20 = 2NaOH + H2; AH < 0 (3T0 3Ha4YuT, 4TO TEIUIO BBIACISAETCS -
peaKius IK30TEPMUUECKast)

2. DHIOTEPMUYECKHUE PEAKIIUU



DHJoTepMUYecKre peakiuu (rped. &voov - BHYTPHU) - XHUMHYECKUE PEaKIIuH,
COMPOBOXKJIAIOIINECS MOTJIOIIEHUEM TeIula, B pe3yJibTaTe KOTOPBIX 00pa3yroTcs
BEILIECTBA C 00Jiee BBICOKMM SHEPreTUYECKUM YPOBHEM (MX BHYTPEHHSSI SHEPrus
YBEIUYHUBAETCH ).

K Ttakum peakuusm Hambojee 4YacTO OTHOCSTCS peakuuu pasnoxenus. [lpu
HAllMCAaHUU HHAOTEPMHUYECKUX peaKUHil B KOHIE cTaBiAT "-Q", nubo yKa3bIBalOT
TOYHOE KOJIMYECTBO IOIIOLIEHHON dHEPruu. IIpuMepsl Takux peakuuii:

2HgO = Hg + 02 — Q

CaCO3 = CaO + CO2T —Q

C uenbto "3anmyThiBaHMs" MOXET OBITh J1aHA DHTAJBINS, OHA MPU TAKUX PEAKIHUIX
Bceraa: AH > 0, Tak kak BHYTpEHHSIs1 SHEPTUs BeIllleCTB yBeauunBaeTcs. Hanpumep:
CaCO3 = Ca0 + CO2T; AH > 0 (3HauyuT peakius SHIOTCPMHUYECKas, TaK Kak
BHYTPEHHSISI SHEPTHUsl YBEIUUHUBACTCS)

CaCo, = s
Ca0 + CO, -Q -

3amedy, 4TO HE BCE PEAKIMU PA3JI0KEHHUS SBISAIOTCSA dHAO0TEpMUYeckuMu. [lnpoko
M3BECTHAs PEaKIMs pPa3sIoKEHUs Auxpomara amMMoHUs ("'ByJKaHUYUK'") SIBISETCS
MIPUMEPOM IK30TEPMHUUYECKOTO Pa3I0KEHUS, P KOTOPOM TETLIIO BBIAEISIETCS.

PasAoxXeHue duXpomMama aMMoHusd - "ByAKaHUuK"

(NH),Cr,0,= Cr,0,+ N, + H,0 + Q

7

3agaHuA:
1. lano ypaBHeHHE peakunu nojaydeHus: okcuaa azora (I1):



N2 + 02 & 2NO-Q

JlaiiTe XxapakTepUCTUKY PEaKIMKU MO BCEM M3YYEHHBIM BaMH KJacCHU(PUKAIMOHHBIM
MPU3HAKaM.

2. CooTHecHTE:

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

B) coenuHeHwus, TOMOTCHHAS. 2) H2S04 + BaCl2 — BaS0O4 + 2HCl + Q

B) oOmena, 3K30TEepMHUYECKasl. 3) 2H2 + 02 - 2H20

I') 3amemenus, okuciureasHo - | 4) 2 NaOH — Na20 + H20
BOCCTaHOBUTEJIbHASL.

3. Ilpueaute mpumepsl oOpazoBanus okcuaa meau (I1) B pesynbrare peakiuu:

1. coenuHeHu,

2. pa3oXKEeHHUs.

4. TlpoctaBbTe KOIP(HUIMEHTH B CICAYIOIIUX CXEMax peakiuu, OIpeieiIuTe K
KaKOMY THIy OTHOCUTBCS KaXKJast U3 HUX:

1. Al + 02 — Al203

2. Ca0 + HCl —» CaCl2 + H20

3.NaHCO3 — Na2CO03 + H20 + CO2 1

4. Mg + H2S04 —» MgS04 + H21

5. K xakomy THUIy XMMHUYECKOW PEAKIIMU OTHOCHUTHCS OOpa30BaHHE YTIEKHUCIIOTO
ra3a B pe3yJibTare:

1. B3auUMOICMCTBUS YTJIsi C OKCUAOM MEJIHU;

2. IpOKaJMBaHUs U3BECTHSKA,

3. COKUTaHUS YIIIS,

4. ropeHust yrapHoro raza?

6*. [lo kakuM BHEIIHMM NpPHU3HAKAM MOXKHO CYAHTH, YTO MPOU30IIIA XUMUYECKas
peakius nNpu B3auMOJICHCTBUH CIEAYIOINX Nap BEIIECTB:

1.K2S + Pb(N0O3)2 — 1. Na2C03 + HCl -
2. FeCl3 + NaOH - 2. Ca(HCO03)2 -t
3. CuO + HNO3 - 3.Zn + CuS04 -

3aBepiIuTe YpaBHEHUS XUMHUYECKUX PEAKIMM, yKaKUTe Ha3BaHUA O0Opa3yIOIIUXCS
BEIIECTB, paccTaBbTe KOAXPOUIIMEHTHI U YKAXKHUTE, K KAKOMY THITY pEaKIIHii
OTHOCHUTBCS KaXK/1asi U3 HUX.

Kpurepuu oueHuBaHus:

Ouenka «5» - pemieHo BepHo 19-20 3amanuit

Ouenka «4» - peuieHo BepHo 16-18 3amanuit

Ouenka «3» - pemieHo BepHo 12-15 3amanuit

Ouenka «2» - perieHo BepHo MeHee 12 3agaHuii

Tema 2.2. DJIeKTPOJIUTHYECKAS TUCCONUANNS U HOHHBII 00MeH

dopma TeKyIero KOHTPOJIS — MpakTUIecKast paboTa, mabopaTopHas padora
Koa kontposupyemon komnerenuuu — OK 01

IIpakTuyeckast padbora

3amaua Nel



Hamucate MolekynspHOE ypaBHEHHE, COOTBETCTBYIOIIEE HOHHOMY YpPaBHEHUIO
B3auMojieiicTBHs noHa Bojopoaa (H+) ¢ runpokcua-nonom (OH-).

ITAaJIOH OTBETA:

H* + OH™ = H,0

HCI + NaOH = NaCl + H,0

3agaua Ne2

Hamucate MosekynspHOe ypaBHEHHE, COOTBETCTBYIOIIEE HOHHOMY YpPaBHEHUIO
B3aMMOJICHCTBUS MOHA BOJOPOJIa C KapOOHAT-HOHOM.

ITaJIOH OTBeTAa:

H* + CO3% = HCO4

2H* + C03* = H,CO0; » H,0+ CO, T

HCl + Na,CO3; = NaHCO; + NaCl

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

3agaua Ne3

Hamucaths MosiekynsipHOE YpaBHEHHUE, COOTBETCTBYIOIIEE HOHHOMY YPaBHEHHIO
B3aUMOJICHCTBHS MOHA cepedpa ¢ THIPOKCU-HOHOM.

ITaJIOH OTBETAa:

2AgT + 20H™ = H,0 + Ag,0 |

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

3agaua Ne4

PactBOpHBI Kakux coseil Hy>KHBI JIs TOJTYYEeHUS:
1. kap6onara 6apusi BaCOs;

2. docdara kaneiusa (V) Caz(P0O4),;

3. cynndara ceuHa PbSO,

JTaJIOH OTBeTA:

Has BaCO3

Ba?* + C03% - BaCO; |

BaCl, + K,C0O; = BaCO5 | +2KCl

Has Ca3(P0O4)2:

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

3CaCl, + 2Na3P0, = 6NaCl + Ca3(P0,), |
Has PbSO4:

Pb%* + 50,2 — PbSO, |

Pb(NO;), + K,S0, = PbSO, | +2KNO,

3agaua Ne5

Kaxkast conp BBITIaZIET B OCAIOK MIPU B3auMOIeicTBUN HUTpaTa cepedpa (AgNO3) u
xnopuzaa kaneius (CaCl,)? Hanucatrs ypaBHEHUE peaKInu.

JTaJIOH OTBeTA:

2AgNO5 + CaCl, = 2AgCl | +Ca(NO3),

2AgT + 2NO;™ + Ca?* + 2C1~ = 2AgCl | +2NO;~ + Ca?*



2Ag* + 2CI" = 2AgCl |
Ag*t + CI" = AgCl | - xnopun cepebpa

JlabopaTopHas padora «Peakuuu rugponnsa.

UccnenoBanue cpeabl pacTBOPOB CoJieid, 0Opa30BaHHBIX CHUJIBHBIMU M CIA0BIMHU

MPOTOJUTAMHU, U UX PEAKIIU C paCTBOpAMU IIEJI0UU U KapOoHaTa HATpUS.
CocrapiieHUE peakIuil THAPOIN3a CONER

a) chopMyIUpyHTe 1eb MIIaHUPYEMOTO SIKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOW MPOIECC HA3BIBAIOT TUIPOJIU30M, KAKOU OH ObIBAET;

B) OOBSCHHMTE, KaKhe CYIIECTBYIOT CHOCOOBbI J0Ka3aTeIbCTBAa CYIIECTBOBaHUS

TUAPOJIN3a HEOPTAaHUYECKUX U OPTAaHUYECKHUX BEIECTB;

') 00OBSICHUTE, KaK COCTABIISIETCS] YPAaBHEHUE TUAPOIH3a;

n) oOwsicaute, yto Takoe pH? Kak 3aBUCHUT JaHHBIN MOKa3atesb OT KUCIOTHOCTH

WJIM OCHOBHOCTH CpEIbl PacTBOPA;

€) OOBSCHUTE X0/ BHITIOJIHEHUS SKCTICPUMEHTA 10 PEIICHUIO0 KAYECTBEHHBIX 3a]1a4;

) TEPEUNCIUTEe OCHOBHBIE aCHEKThl COONIOJEHUS TEXHUKU O€30MacHOCTH TP

paboTe C arpecCUBHBIMU peareHTaMu (TUAPOKCHU HATPHS).

DTaJIOH OTBETOB:
a) chopmyaupyiiTe Heab IIAHUPYEMOI0 IKCIIEPUMEHTA
ean 3kcniepuMeHTa
OcHOBHas meJb MCCIEAOBAaHUS 3aKIIOYACTCS B H3YUYECHHHM XapakTepa Cpensbl
pPacTBOpPOB COJIEH, 0Opa30BaHHBIX CHIIBHBIMHU M CJIa0BIMU MPOTOJIUTAMHU, & TAKXKE B
UCCJIEIOBAaHUU WX B3aUMOJICHCTBHUSA C PACTBOPAMH IEJI0YU U KapOOHATa HATPHSL.
JIJist TOCTH>KEeHMsI TTOCTABIIEHHOM 11eJIh HEOOXOAMMO PEIINTh CICAYIONINE 3ada4u:
o Omnpenenuts xapakTep cpeabl (KUCIYIO, IMIETOYHYIO WIM HEUTPaAIbHYIO)
PacCTBOPOB Pa3JIMYHBIX COJICH.
o HccnemoBaTh mpouecchl THAPOIM3a COJIEN B BOAHBIX PACTBOPaXx.
o UM3yunTh 0COOCHHOCTH B3aMMOJICHCTBHS COJICM C pacTBOpaMU IIEI0YeH Hu
KapOoHaTa HATPHSI.

o CocTaBUTbh ypaBHEHUS peaKUUi TUAPOIU3A AJISI PA3TUYHBIX TUIIOB COJIEH.
IIpakTH4eckass 3HAYUMOCTb SKCIEPUMEHTA 3aKJII0YAETCSA B TOM, YTO MOJYYEHHbIE
pe3yJIbTaThl IOMOTYT:

o [loHATH MEXaHU3MBI THAPOJIU3A B PACTBOPAX COJIEH.

o Hayuurscs onpenenars cpey paCTBOPOB IO XapaKTepy THAPOJIN3A.

o OcBOUTH METO/IbI KAYECTBEHHOI'O0 aHAIN3a B3aUMOJICHCTBUSI COJIEH C APYTUMU

BEILIECTBAMM.

o Pa3BuTh HaBBIKM COCTABIICHUS YPABHEHUN XUMUUYECKUX PEAKIIHM.
OKCTHEPUMEHT TO3BOJIUT CHOPMHUPOBATH IIEIIOCTHOE MPEACTABICHHE O CBOMCTBAX
PacTBOPOB COJIEN U UX MOBEACHUH B PA3JIMYHBIX XUMUYECKUX PEAKIIUAX.

0) 00LACHUTE, KAKOH MPOIECC HAZLIBAIOT T'HAPOJHU30M, KAKOH OH OLIBACT:

I'mapouus coseit



I'mapoam3 — 3710 mpouecc B3auMOJEHCTBYS MOHOB COJIA C BOJOU, NMPUBOLALINN K
00pa3oBaHUIO MAJOIUCCOLMUPYIOMINX COSTUHEHUI 1 n3MeHeHuto pH cpenbl.
Buasl ruapoansa
1. I'uapoau3 Mo KATMOHY NMPOUCXOJUT, KOT/a KAaTHOH CJIa0Oro OCHOBAHUS
CBSI3bIBACT TUIAPOKCHU-UOHBI U3 BOJIBI:
- Ilpumep: NH; + H,0 = NH; - H,0 + H*
- Cpena cranoBuTtces kuciou (pH < 7).
2. I'maponu3 mo aHMOHY TNIPOTEKAaeT, KOrja AaHWOH CJIa0OH KHUCIOTHI

CBSI3bIBAET MOHBI BOJAOPOA U3 BOJIBI
- Ipumep: CO3~ + H,0 = HCO3 + OH™
- Cpena craHoBUTCA 1iesnounoi (pH > 7).
CoBMecTHBIH TUAPOJN3 HAOIIOMACTCS, KOT/Ia B PEAKIMIO C BOJOM BCTYMAarOT U
KaTHOH, U aHUOH:
- Harmpumep: Al, S5 + 6H,0 = 2AI(OH)5 | +3H,S T
Peakuum cosei ¢ me109aMmm 1 KapOOHATOM HATPHS
Paccmotpum npumeps! peakiuii cosieit ¢ NaOH u Na, CO5:
- Conb ¢11a00ro OCHOBAHMS M CHJIBHOM KHUCIIOTHI:
FeCl; + 3NaOH = Fe(OH)5 | +3NaCl
- [Ipu no6asnenuu Na,CO5, 0Opaszyercst ocaiok:
2FeCl; + 3Na,C03 + 3H,0 = 2Fe(OH); | +3C0, T +6NaCl
Conu cUIIbHOM KUCIIOTHI U CJ1a00T0 OCHOBAHMUS:
- Peakmust ¢ NaOH. NH,Cl + NaOH = NH; T +NaCl + H,0
- C Na,CO3.2NH,4CI + Na,CO5; = 2NH3\uparrow + CO,\uparrow + 2NaCl +
H,0
Cpena pacTBopoB
Xapakrep cpe/ibl 3aBUCUT OT THUIIA THAPOIIH3A:

o Kucnas cpena (pH < 7) — npu ruiposuse 1o KaTHOHY.

o Illenounas cpena (pH > 7) — ruaposins no aHUOHY.

o Heiitpanbnas cpena (pH = 7) — eciau ruaposin3 He UAET.
[Ipu B3auMoOnEWCTBUM C IIETOYaMH HIM KapOOHATOM TPOUCXOJUT YCHIICHHE
TUAPOIIN3A, YTO MOXKET MPUBECTU K MOJHOMY Pa3I0KEHUIO COJIU.

B) 00BbSICHHTE, KAKHE CYIIECTBYIOT CIOCOObI JI0KA3aTEJbCTBA CYIIECTBOBAHMS
THAPOJIN3a HEOPraHMYeCKHUX M OPraHuYeCKHX BellleCTB;
Cnoco0bl 10Ka3aTeJbCTBA THAPOJIH3A HEOPraHUYEeCKMX M OPraHMYecKHX
BeElleCTB
I'mapoamn3 — 3To mponecc B3auMOJICHCTBUSI KOHOB COJIM C BOJIOM, MPUBOAAIIMN K
00pa30BaHUIO MaJIOIUCCONMUPYIOMINX COSTUHCHUN 1 n3MeHeHnto pH cpebl.
Jlnma  ngoka3zaTenbCTBa CYIIECTBOBAHUS THUIPOJIHU3a MCIOJB3YIOTCS — CIIEAYIOIINE
METOJBbI:
1. UHaAMKATOPHBII MeTO/
o Hcnonb3oBanne WHAUKATOPOB (JakMyc, (eHondTanenH, yHHBEpCATbHBIN
WHIMKATOP) JUIs onpenenenus nsmeHenus pH pactBopa
« HalOmonenue 3a 3MEHEHHEM OKPACKH WHAMKATOPA B 3aBUCHUMOCTHU OT CPEJIbI
pacTtBopa




Pacuér xoncTanTsl ruaponusa no popmyne: K, =
4.

8.

HN3mepenne pH
IIpumenenne pH-MeTpa Mg TOYHOrO ONpPENENICHHS KHUCIOTHOCTH WIH
LIEJIOYHOCTH PacTBOpa
CpaBHeHue nonydeHHoro 3Hauenust pH ¢ HeitrpansabiM (7)
XUMHYECKHH aHAJIN3
Onpenenenne KoHUEHTpanuu HoHoB Bomopoxa (HY) m ruapoxcuup-uonos
(OH™) B pactBOpE
[H*][OH"]

[conn]
CrnekTpocKkonu4ecKue MeToabl
HK-cnekTpockomnus s 0OHApYKEHHSI XapaKTEPHBIX MOJIOC MOTJIOIIECHHUS
IPOJIYKTOB T'HJIPOJIN3a
SIMP-cniekTpockonusi, MO3BOJISIONIAs MASHTUGUIMPOBATH 00pa30BaBIIHECS
COEIMHEHUS
XpomaTorpapuuyeckue MeToAbI
KunkoctHas xpomarorpadus Ay pa3AesieHus U UASHTU(PUKALMYA TPOAYKTOB
TUAPOIU3A
["azoBas xpomaTtorpadus Npu aHaIKU3E JETYYHX MPOYKTOB
Tepmuueckuit anaus
HNATA  (mudbdepeHunanbHbplii  TepMUYECKUNA — aHANIM3) JUJII  M3YyYCHHS
TEPMUYECKON CTAOMIIBHOCTH MTPOJYKTOB FMAPOJIN3A
TT'A (TepMorpaBUMETPUYECKHM aHAIN3) IS ONIpEAEICHUS] U3MEHEHHS MacChl
IIPU TUAPOJIU3E
JJIEKTPOXHUMHYECKHE METOAbI
IloreHumoMeTpus i1 U3MEPEHHUS DIIEKTPOABUKYIIEN CUIIBI
BonbramnepoMeTpust sl ONPENEICHUs] OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
IIOTCHIUAI0OB
PU3NKO-XUMHUYECKHE METOAbI
KonnykromeTpus i U3BMEPEHUS MIEKTPOIPOBOJHOCTH PACTBOPA
Pedpakromerpus nis onpeneneHus noka3aress IpeaoMIIeHUs

Kaxxap1it 13 9THX METOI0B MOXKET MPUMEHSITHCS KaK OTJEIbHO, TaK U B KOMOMHAIIHH
C APYTUMH JIJIs TIOJIy4eHHsI HanboJee TOUHBIX PE3YIhbTaTOB HCCIEOBAHUS MIpoIlecca
TUIPOJIN3A.

I) 00bSICHUTE, KAK COCTABJISIETCS VPABHEHNE THAPOJIN3A;

CocTaBjieHne ypaBHeHHs THAPOJIU3A COJIei

I'mapoamn3 — 3To mpolrecc B3auMMOICHCTBUSI KOHOB COJIM C BOJIOM, MPUBOJAIINN K
00pa3oBaHUIO C1ab0OT0 JISKTPOIUTA U U3MeHeHHnIo pH cpepl.

AJITOPUTM COCTABJICHUS] YPABHEHUS THAPOJIU3A

1.

OnpenesieHue TMIIA COJIU:

Conp 00pa3oBaHa CHIIBHBIM OCHOBAaHHWEM M CHJIBLHON KHCJIOTOW — THIPOJIN3
HE UJIET.

Comnb oOpazoBaHa ci1adbIM OCHOBAHHUEM M CUJILHOM KHCIIOTOM.

Comnb 00pa3oBaHa CUILHBIM OCHOBAHHEM U CJIA00M KUCIOTOM.

Conpb oOpa3oBaHa ci1abbIM OCHOBAaHUEM U CJ1a00M KHUCTIOTOM.



2. 3anuch ypaBHeHHUsl AucconManum cojm: Pasgenure coiab Ha KaTUOH U
AQHUOH.
3. Ompenesienne HaNpaBJeHUs THAPOIH3A:
o Ecmu comp oOpazoBaHa cJiaObIM OCHOBAHMEM U CHJIBHOW KHCJIOTOI,
TUAPOJIN3 UIET IO KATUOHY.
o Ecmu comp oOpa3oBaHa CHJIBHBIM OCHOBaHHEM U CJa00H KHCJIOTOM,
TUAPOJIN3 UIET IO AHUOHY.
4. CocrtasBiieHue HOHHOI'0 ypaBHeHHS rUApoJIn3a: 3anumure
B3aUMOJIEHCTBHE COOTBETCTBYIOLIErO HOHA C MOJIEKYJION BOJBI.
5. MouekyasipHoe ypaBHeHue: (CocTaBbT€ NOJIHOE YpaBHEHHE pPEaKLUUU C
y4E€TOM BCEX YYACTHHKOB IMPOIECCA.
6. IlpoBepka cpeabl pacTBopa: Ornpeaenure XapakTep cpenbl (Kucnias,
IIeJIOYHAS UJIK HEUTpaJIbHAs ).
IIpumepsl
Xaopux ammonusi (NH,CI)
- JMuccommanus: NH,Cl » NHF + CI™
- Tmapomus no katuony: NH; + H,0 = NH; - H,0 + H*
- Cpena xucnas (pH < 7)
Auerat Harpusi (CH;COONa):
- Juccommarus: CH;COONa —» CH;CO0~ + Na™
- T'maoponu3 no anmony: CH;COO™ + H,0 = CH3COOH + OH™
- Cpena menounas (pH > 7)

1) o0bsicHuTe, 4T0 Takoe pH? Kak 3aBHCHT JaHHBIA _NOKAa3aTeldb OT
KHCJIOTHOCTH WJIH OCHOBHOCTH CPe/ibl PACTBOPA;
pH (ot dpanmysckoro pouvoir hydrogéne — BomgopoHas Ciiia) — 3TO Mepa
aKTUBHOCTH MOHOB BOJOPO/JIa B paCTBOPE, KOTOPasi OMPEAEISET €ro KUCIOTHOCTh
WJIM OCHOBHOCTS.
OcHoBHbIe xapakTepucTuku pH:
o IIxkana pH Bapsupyetcs ot 0 qo 14:
o PH <7 —xucnas cpena;
o PH =7 — HeitTpanbHas cpena;
o PH>7 — menounas cpena.
o UYewm menbIne 3HaueHne pH, Tem Oosee KUCIIBINA pacTBOP.
o UYewm Oompbiie 3HaueHue pH, Tem Oosee MEI0YHOM pacTBOpP.
3aBHCHMOCTB OT KHCJIOTHOCTH M OCHOBHOCTH:
1. Kucaas cpena:
o Konuenrpamus HT > OH™;
o pPH<T.
2. IllesouHas cpena:
o Konuenrpanus OH™ > HY;
o pH>T.
3. HeiiTpaiabHas cpena:
o [H']=[OH7],
o pH=T.




IIpakTuyeckoe 3Hayenue pH:
o OmnpeneneHue KUCIOTHOCTH MOYBBI B CEIbCKOM XO3SMCTBE.
« KonTposs pH B nuieBoil IpOMBIIIIEHHOCTH.
o AHanu3 OMONOTrMYECKUX KUJIKOCTEN B METULIMHE.
o OuneHka KauecTBa BOJBI.
[Ipu runponuse coseil, 0Opa30BaHHBIX CHJIBHBIMU W claObIMU MpoTOiMTamu, pH
pacTBOpa MOKET U3MEHATHCA B 3aBUCHMOCTH OT TUIIA THIPOJIN3A:
o T'maponu3 mo xaTuoHy (Cojib €cIa00Or0 OCHOBAaHUS U CUJIBHOM KHUCIOTBHI) —
kucinas cpena (pH < 7).
o T'maponu3 mo aHvoHy (COJIb CHJIBHOI'O OCHOBAHHS U CJIa0Ol KHCIIOTBhI) —
nienoyHas cpena (pH > 7).

€) 00bSICHUTE X0/ BBINOJHEHUS] IKCIIEPUMEHTA M0 PEelIeHHI) KAYeCTBEHHbIX
3a/1a4;
X0/ BBINOJIHEHHUS IKCTIEPUMEHTA MO UCCIeT0BAHUIO CPeibl PACTBOPOB coJieil
Ieanb padoThl: KcCieIOBaHUE CPEIbl PACTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU
U Ccla0bIMU TMPOTOJMTAMHM, M UX PEaKIUil ¢ pacTBOpaMu IIeJIoYd M KapOoHaTa
HaATpPHUSL.
Heo0xoanmmoe 000py1oBaHNe U PEAKTUBBI
o Tlocyaa: npoOupKy, MTATUB JIJIsE MPOOUPOK, MTUTIETKH, MEPHBIC IIVIJIMH/IPHI
o PeaxkTuBbl: pactBopbl coieii (mampumep, NaCl, NH,CI, CH;COONa, AlCl;),
pactBopsl 1ienoun (NaOH), kapoonat Hatpus (Na,CO5)
o MWnaukaTopsl: 1akmyc, peHondTarent, yHUBepCaIbHbI HHIUKATOP
IMopsaaok BbINOJTHEHUS] PA0OTHI
1. TloaroroBKa pacTBOpOB:
o IIpUrOTOBUTH PACTBOPHI UCCIENYEMBIX COJIEH
o [loAroTOoBUTH pacTBOPHI MIEIOYU U KapOOHATA HATPHS
2. UccaenoBaHue cpeabl pACTBOPOB:
o B xaxmayro npoOupKy mOMeCTUTh 2—3 MJI pacTBOpa COJIU
o JlobGaButh 1-2 Karam UHIUKATOpPA
o 3aduKCUpOBATh U3MEHEHUE OKPACKU WHANKATOPA
3. IlpoBeneHHne Ka4eCTBEHHBIX PeaKIIUii:
o Jlo6aBHUTH pacTBOP IIEJIOYU K PACTBOPY COJIU
o HabnrogaTs 3a mMpoUCXOASIIUMH U3MEHEHUSIMHU
o [loBTOpUTH MpoOIIEAYPY C PACTBOPOM KapOOHATA HATPUS
4. 3anuch HAOII0IEHMIA:
o ®ukcupoBaTh BCE UBMEHEHHUS B IPOOUPKAX
o OtmeyaTs XapakTep cpenbl (Kucias, meo4YHasi, HeuTpaabHas)
o OnuceIBaTh NPOUCXOSIINE PEAKIIUU
IIpumepHbIe peakuu rUAPOIN3a
o Conb cunbHOTrO OCHOBaHUs U cuiIbHOM KucioThl (NaCl):
o I'maponus He UAET
o Cpena HeurtpanbHas
« Comp cnaboro ocHoBanmss u cuiabHOM kucnotel (NH,CD): NHf + H,0 =
NH; - H,0 + H*




o Kucnas cpena
« Coub cunbHOro ocHoBaHus U caaboit kuciaorel (CH3;COONa):
CH;CO0™ + H,0 = CH3COOH + OH™
o Illenounas cpena
Texnuka 0e30mMacHOCTH
o PalboTtaTh B 3aIIUTHBIX OYKAX U MIEpUATKAX
o H3Oerarh KOHTaKTa PEAKTUBOB C KOXKEU
o He npunuMars nuimy B 1abopaTopuu
o CoOmonaTe mpaBuiia pabOTHI ¢ KUCIOTAMH U IEJI0YaMU

ITocne 3aBCPHICHUA OSKCIICPUMCHTA HCO6XOIII/IMO CACIIaTb BBIBOABI O XapaKTCPC

Cpcabl paCTBOPOB U MPOTCKAIOUMINX PCAKIUAX THAPOJJIN3A.

7K) MePeYNCJINUTE OCHOBHBIC ACMEKTHI COOJIONCHUA TEXHUKH 0€30MACHOCTH NPH

padoTe ¢ arpecCHBHBLIMMY peareHTaMu (ruapoKCHI HATPUS).

OcHOBHBIEC aCHEKThI TeXHHMKH 0€e30MacHOCTH Npu padore ¢ TMAPOKCHAOM

HATpHUS
I'mapoxcenny  Harpus  (egkuil  HaTp,  KaycTUuYecKas  coja)
BBICOKOArpECCUBHBIM  XMMHUYECKHUM  BEIIECTBOM,  TPeOYIOIIUM

cOOJIFOICHUS TTPAaBUJT O€30MMaCHOCTH.
1. CpeacrBa MHANBUAYAJTBHOM 3aIIUTHI:
o 3amuTHBIE EPYATKH U3 KUCIOTOCTOMKOr0 Marepurana
o 3amuTHBIE 0YKH C OOKOBBIMU IIUTKAMU
o PecnupaTtop unu Macka ¢ yrojabHbIM QHIBTPOM
o Xajat unu 1a00paTOPHBIN KOCTIOM
o bBaxuubl 1715 3a1UTE 00YBH
2. TIpaBuja padoThl ¢ BelleCTBOM:
o PaboTaTh TOJBKO B BHITSHKHOM IIKady
o Hcnonb30BaTh TOJIBKO YUCTYIO MOCYAY
o He gonyckars KOHTaKTa ¢ KOXKEH U CIM3UCTHIMU
o XpaHUTH B IUIOTHO 3aKPBITON Tape
« U3Oerarp momamanus BoJbI pu padboTe
3. Mepsbl npeocTOPOKHOCTH:

ABJIIACTCA
CTpororo

U HpI/I [nomnagaHnu Ha KOXKY HEMCIAJICHHO IIPOMBITH OOJIBIIINM KOJUYECTBOM

BOJIbI
o Ilpu BabIXaHUM ITAPOB BBIMTH HA CBEKHUM BO3AYX
o [lpu nomaganuu B 1y1a3a NPOMBITH BOJON HE MEHEE 15 MUHYT

o HmeTh mom pykoil HEWTpamM3yrolme pacTBOPHI (YKCYCHYIO WM OOPHYIO

KHUCIIOTY)
4. Opranmszanus pabo4ero mecra:
o Hannuwne anteuku nepBoil nomouiu
« IlpotuBonoxapHoe 000pyaOBaHUE
o CpencrTBa HEUTpaIU3aUKU IPOJIUBOB
o BentunauuonHas cucrema
5. OcoOble ykazaHus:
« 3ampernieHo paboTaTh B OAUHOUYKY



o Heob6xoammo uMeTh MmiaH 3BaKkyaluu

o Cnenyer 3HaTh PACIOIOKEHHUE CPEACTB HEUTPATU3aLlUN

o Tpebyercs perynsipHblii KOHTPOJIb COCTOSIHHS 3aLUIUTHON O/1€KIbI
[Ipu cobironeHnu Bcex Mep MPeAOCTOPOKHOCTH PUCK MOJIYUEHHUS] TPABM U 0KOTOB
3HAYUTEIBHO CHUYKAETCH.

Py0e:kublil KOHTPOJIb 110 Pasaeny 2. Xumnuyeckue peakuuu
®opma pyOdekHOro KOHTPOJISAA — KOHTPOJIbHAs paboTa
Koa kontpoaupyemoi komnerenuuu — OK 01
KonTposbHas padora
I Bapuanr:
1. Daemenry, oJjeKkTpoHHas d¢opmyaa koroporo 1s22a22p®3s23p* |
COOTBETCTBYET BOJOPOHOE COeTUHEHHE:
(1) HD
(2) 9Hs
+(3) H2S
(4) OHs,.
N300pa3ute cTpoeHHE aToMa 3TOro DJIEMEHTa M OOBSCHUTE €ro BaJCHTHBIC
BO3MO>KHOCTH.
Otser:
Pemenue:
1. OmpenenanM 371eMeHT 10 AIeKTPOHHOI popmyne 1s22a?2p®3s23p*:
o Bcero anektpoHoB: 2+2+6+2+4=16
o IlopsimkoBbiii HOMeEp: 16
o DiemeHT: cepa (S)
2. BogmopoaHoe coeTMHEHHE CEpHI:
o Cepa oOpaszyet coenunenue H,S (cepoBomopor)
o IlpaBunbHelit otBeT: (3) HD
3. CtpoeHue aToma cephl:
3p
N1
3N
2p N NN
2s
1s
4. BaneHTHbIC BO3MOKHOCTH CEPHI:
o B 0OCHOBHOM COCTOSIHMH: 2 HECTIAPEHHBIX JIEKTPOHA B 3p-MOAYPOBHE
o MoxeT 00pa3oBBIBaTH 2 KOBAJICHTHEIE CBSI3H (BaJIEGHTHOCTH 11)
o [Ilpu BO3OYXneHUN:
o PacnapuBanue 31€KTpOHOB 3S-1I0TyPOBHS
o Bo3MoxHOCTb 00pa3zoBanus 4 cBsizeit (BaaeHTHOCTH [V)
o O0pa3zoBaHnue 6 cBs3eil (BaleHTHOCTH VI)
Takum oOpaszom, cepa MoxeT nposBiATh BajeHTHOCTH II, IV u VI, uto 00BsicHseT
e€ crmocoOHOCTh 00Pa30BbIBAThH PA3IUYHbIE COeMHEHUS, BKiItovyast H,S.



2. B KkakoM psiay nOpeAcTaBJeHbl TOJbKO BelleCTBA € KOBAJEHTHOM
HeNOJIAPHOU CBA3bIO:

(1) HCI, O,, CO,

+ (2) N21 OS’ H2

(3) Cu, Nal, H,O

(4) CHy4, NH3, F;

3apucyiiTe 3J€KTPOHHYIO U CTPYKTYPHYIO (OPMYIy IEPBOTO COETUHEHUS B CTPOKE.
O0bsicnenue: KoBaneHTHas HemojsipHas CBSI3b OOpazyercs MEXAy aroMaMu
OJHOI0 Y TOTO € dJIEMeHTa. PacCMOTpUM KaKIbId PsA:

1.

2.

3.

4.

HCl (xoBanentnass mnomspHas), O, (koBanmeHTHass HenoJspHas), CO,
(KOBaJICHTHAS MOJISIPHAs ) — HE MOJAXOAUT

N, (xoBaneHTtHass HenoJspHas), Oz (koBajmeHTHas HemnoispHas), H,
(KOBaJICHTHAS HETIOJIAPHAS) — MOAXOIAUT

Cu (meramnuueckasi), Nal (uonnas), H,O (koBajieHTHasi moJispHasl) — HE
MOJAXOIUT

CH, (xoBanentHas monspHasi), NHz; (xoBanentHas monspHas), F,
(KoBaJIEeHTHAsI HEMOJISIPHAs) — HE MOAXOIUT

DJIEKTPOHHBbIE H CTPYKTYPHBIE (POPMYJIbI 7151 IEPBOrO cOeAUHEHUS U3 psiaa (2):

N,:

‘N::N:

duexkTpoHHas popmyJia:

CrpykrypHas popmyna: N=N

B Monekyne a3ora atrombl CBSi3aHbl TPOWHOW KOBAJEHTHOM CBS3bIO, MPH 3TOM
KKJBI aToOM a30Ta MMEET [0 TPU HECHApPEHHBIX 3JIEKTPOHA, YYaCTBYIOUIUX B
00pa3oBaHUU CBS3H.

3. NoHHY10 KPHCTALTHYECKYIO PELIeTKY MMEeT:
(1) rpadur

(2) 6pomoBOIOPOT

(3) xene3o

+ (4) 6pomu aMMOHUS

4, MI/IHI/IMaJ'lLHyIO CTCNICHb OKUCJICHUSA Cepa IMPOABJIACT B COCAUHCHUM
(1) KzSO4

(2) Na,SO;

(3) SO,

+ (4) CaS

5. K cosiiM oTHOCHUTCH KakKa0€ U3 IBYyX BCIICCTB:
+ (1) KCl u NaHSOs

(2) H:

SO; 1 Cr(OH)s



(3) NH3 u MgBrz
(4) H,S 1 CaCOs5

6. MoryT B3anMo/1eiiCTBOBATh JAPYT C IPYrom:
(1) Fe u Ca(OH),

(2) Al u KNO3

+ (3) Almu NaOH

(4) Cuu HCI

7. MeTa/uin4ecKne CBOWCTBa MPOCTHIX BemecTB B psaay Na ->Mg-> Al->Ca-
>K:

+ a) BO3pacTaroT;

0) YMEHBIIIAIOTCS,

B) BHayaJsie 0ci1abeBaroT, 3aTEM YCUIIUBAIOTCS;

I') BHayaje BO3pacTaloT, 3aT€M YMEHBIIAIOTCA.

8. JIuneiinyo popMy umMeeT MoJIeKyJIa:
a) NHs;
0)H,0;
B)st,
+r) HCI
CocTtaBbTe €€ JJIEKTPOHHYIO (opmylly, YKaXUTe€, B CTOPOHY aTOMOB KaKOIo
AJIEeMEHTa CMemnaeTcss 00Ias »JJIeKTpOHHAas TMapa, U HM300pa3uTe CXeMmy
NEePEeKPbIBaHMS aTOMHBIX OpOUTasei.
Oo6bsicHenue: Jluneiinyro dopmy umeeT mosekyna xiaoposogopoaa (HCI), Tak kak:
e ATOMBI BOJIOpOIa U XJI0pa 00pa3yroT OJHY KOBAJIEHTHYIO CBSI3b
o Pa3znuna snekTpooTpUnaTeIFHOCTEHN IEMEHTOB TOCTATOYHO BEIUKA
o DIEeKTpOHHAsl TUIOTHOCTh CMeEIIaeTcss K Oosee 3JIEKTPOOTPHUIIATEIEHOMY
aToMYy XJIopa
Daexkrponnasi popmyaa mojekyiabl HCl: He + «Cl: — H—CI
CMelenne 3J1eKTPOHHOI MiaoTHOCcTH: OOIasi 3JIEKTpOHHAs Mapa CMEIAeTCs B
CTOPOHY aTroMa XJIOpa, TaK KaK XJOp UMeeT OOJNBIIYIO 3JIEKTPOOTPHUIATEIBHOCTD
(3.16), yeM Bomopox (2.20).
Cxema nepekpbIBaHusi opOuTAJIei:



\/

\/
H-C1

B monexyne HCl mpoucxoaut c-nmepekpbiBaHue 1S-opOuTanu aroma BoAopoaa U
3p-opOutanu atoma xjopa.

9. W3 npuBegeHHbIX (OpMYJ  BbIIMIIUTE  (OPMYJbI  BelIECTB
HeMoJIeKyJasipHoro ctpoenns: CaO, HBr, CaCO3, H2CO3, Mg, CI207, H2S0O4,
KNO3.
BemrecTBa HEMOJIEKYJISPHOTO CTPOEHMSI M3 TIPEICTABIICHHOTO CITUCKA:
o CaO (oxcua Kanplisg) — HOHHOE COCIMHEHHUE, CocTosIee u3 kaTnonoB Ca?*
1 annoHoB O*~
o CaCOg (kapOoHaT KaJIBbIUS) — COJIb C HOHHON KPUCTAIUTUYCCKON PEIIETKON
o Mg (marnumii) — mnpocToe BEHIECTBO C METALIUYECKON KPUCTAILITUMYECKOMN
pEIETKOMN
o KNOg3 (HuTpaT Kayus) — CoJib, UMEIOIIasi HOHHOE CTPOCHHUE
Ocrameubie BemectBa (HBr, H,COs, Cl,0,;, H;SO,) umeror MonekyisipHoe
CTpOEHHUE, TaK KaK COCTOSIT M3 OTACIbHBIX MOJEKYJ, CBA3aHHBIX KOBAJICHTHBIMU
CBSI3SIMU.

10.B cxeme npeBpamenunii CI2 NaCl AgCl BemecrBamu «X» # «Y» ABJISIOTCS
COOTBETCTBEHHO:
(1) NaOHu Ag
(2)Nau Ag
(3) Na2SO4 u AgNO3
+ (4) Nau AgNO3
CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIUX PEAKITHIA.
Pemenne:
st ocymectBaenust npespamiennii Cl, — NaCl — AgCl neobxoanmo momoopath
Takue BemecTBa X U Y, KOTOpbIe OyAyT y9acTBOBATh B PEAKITUIX:
1. Cl; + 2Na — 2NaCl (peakius xjgopa ¢ HATPHEM)
2. NaCl + AgNO; — AgCl] + NaNO; (peakuuss oOMeHa MEXIy XJIOPHIOM
HaTpusl U HUTPATOM cepelpa)
Takum oOpaszoM, BemiecTBOM X siBisieTcss HaTpuil (Na), a BemecTBoM Y — HUTpaT
cepedpa (AgNO3).
OcTanpHbIe BApUAHTHI HE MOAXOMAT, TaK KaK:



o NaOH n Ag He MOTryT OCYIIECTBUTH JAaHHBIE IPEBPALLCHUS
o Na;SO, u AgNO3 He 1agyT HY>)KHOT'O pe3yibTaTa B IEPBOM peakluu
o Nau Ag (BapuaHT 2) He 00pa3yIOT XJIOPUJ HATPUS TIPU B3AaUMOACHCTBUU
11. IIpu B3auMoaelcTBUM HUHKA Macco 13r. ¢ M30BITKOM COJISIHOM KHUCJIOTHI
o0pa3zoBaJicsi ra3, 00beMoM (H.y.)
a) 2,24u;
+0)4,48:m.;
B)1,1271.;
r)3,36:71.
BriOpanHbIi OTBET MOATBEPAUTE PEIICHUEM 3aaUH.
lano:
o Maccanunka (Zn)=13r
o ConsHas KuCIOTa B U30BITKE
o Haiitu: 066EM BeIEMBITIETOCS Ta3a (H.Y.)
Pemenmne:
1. 3anumem ypaBuenue peakiuuu: Zn + 2HCl = ZnCl, + H, 1
2. HainéMm KoanyecTBO BEIIeCTBa [IMHKA:
o Mounspnas macca nuaka M(Zn) = 65 r/mousb
« n(Zn) === =S = 0,2 MOJib
M 65
3. Tlo ypaBHEHHIO peaKIuu:
o 1 Monb Zn naér 1 mons H,
e 3uauur, 0,2 moss Zn gact 0,2 mons Ho.
4. Haiiném 06BEM Bogopoa:
o Ilpu H.y. 1 Monb raza 3anumaet 22,4 1
e« VH,)=n-V,=02-224=448n

Il Bapuanr:

1. DaemeHTy, 3jeKTpoHHas ¢opmyaa Kortoporo 1s22s22p®3s23p3 |
COOTBETCTBYET BbICIIMI OKCH/I
(1) 305
+(2) P20s
(3) 9,03
(4) PO,
N300pa3ute cTpoeHHE aToMa 3TOro D3JEMEHTa M OOBSCHUTE €ro BaJCHTHHIC
BO3MOKHOCTH.
Pemenue:

1. OmnpenenuM 3J€MEHT I10 JISKTPOHHOH (opmyIie:

« DnextponHas ¢popmyna 1s22s22p®3s23p3

o OO1mee yrcio MeKTPOHOB = 15

o Tlopsnkoserit HoMep armemenTa = 15 (pocdop, P)

2. Bwicumii okcup docdopa:

o ®Docdop HaAXOAUTCS B 5 TpyIIIie NEPUOTAYECKON CUCTEMBI

« Bricmias BaieHTHOCTH paBHa HOMEPY TpyIb (V)

o ®opwmyna Beiciiero okcunaa: P,Os (BapuanT 2)



3. Crtpoenue atoma ocdopa:

3p
"4 Sy S

3s t t t

S A &
2p T T 1

S s "
2s T
R
1s T

4. BaneHTHbIE BO3MOXXHOCTH ¢ocdopa:

o B ocHOBHOM cocTosiHMU: 3 HECTIAPEHHBIX 3JIEKTPOHA B 3P-TIOIYPOBHE

o Moxer nposiBiaTh BajgeHTHOCTS 11 (3a cueT 3 HecmapeHHBIX AJIEKTPOHOB)

o Ilpu BO3OYXIEHHMU: OAMH DJIEKTPOH C 3S-TIOAYpOBHS mepexoauT Ha 3d-
NOYPOBEHb

o Moxer nposBIsATH BAJIEHTHOCTh V (32 CYET BCEX S5 3JIEKTPOHOB BHEIIHETO

YPOBHS)

2. B psay BemecTB BOAOPOA, aAMMHAK, XJOPHA KaJbIus, a30T, MeTaH
KOJINYECTBO BEIIEeCTB ¢ KOBAJICHTHOI HEMOJISIPHOM CBSA3bI0 PABHO:

(1) omHOMY

+ (2) mBym

(3) Tpem

(4) uetbipem

3apucyiiTe 3JeKTPOHHYIO U CTPYKTYPHYIO (POPMYITY OJTHOTO U3 COSAUHEHHI.
Pewmenue:

OrnpenenuM TUII CBSI3U B KaXKJIOM BEILECTBE:

o Bomopon (H;) — KoBajeHTHas HeMmoJIsIpHas CBS3b (JBa aromMa OJIHOIO

3JIEMEHTA)

« Ammuak (NH3) — KoBasleHTHas MOJISIpHAS CBSI3b (pa3HbIE DJICMEHTHI)

o Xuopua kaabuus (CaCly) — moHHas CBs3b (METAJT M HEMETAJL)

o A3ot (N2) — KOBaJICHTHAsI HETMOJISIPHASI CBSI3b (JIBa aTOMa a30Ta)

o Metan (CH,4) — xoBaseHTHas TIOJISIpHASI CBSI3b (Pa3TUIHBIC JIECMEHTHI)
BemiectBa ¢ koBajeHTHOM HemnossipHOM cBsA3bl0: Hy 1 N, (Bcero 2 BeliecTsa).
Otger: 2 (1ByM)

PaccMoTpuM 31eKTpOHHYIO M CTPYKTYpHYIO (hopmyitbel ammuaka (NHs):
DnekTpoHHas popmyJia:

Crpykrypaas popmyna: H—N—H | H



B Monekyne ammuaka arom azota oOpa3yeT TpU KOBAJIEHTHBIE CBSI3M C aTOMaMH
BOJIOpOJIA. Y a30Ta OCTAaETCs OJHA HEIMOAEIEHHAS AJIEKTPOHHAs Mapa.

3. ATOMHYI0 KPUCTAJINYECKYI0 PellleTKY UMeeT:
(1) xkucnopon

+ (2) rpadur

(3) oxcun yriepoaa (IV)

(4) xnopoBoaOpoOa

4. BpICIIYIO CTeNeHb OKUCJIEHUS XJIOP MPOSIBJISIET B KHCJIOTE:
(1) HCI

(2) HCIO

+ (3) HCIO,

(4) HCIO3

5. OCHOBHBIM SIBJISIETCSI KAXKIbIA U3 IBYX OKCH/IOB:
+ (1) Cs,0 u CaO

(2) SO3 u P05

(3) ZnO u K,0

(4) Al,O3 u BaO

6. F'mapokcua 6apusi He B3aMMO/IeICTBYET C:
(1) HCI

(2) CO,

+ (3) CaCl,

(4) H,SO,

/. ATOMHBIE paanyChl XUMU4YECKUX 3JIEMEHTOB YMEHbIIAIOTCS B PSAY:
A)Zn,Cd,Ca,K;

b) 1,Br,Se,As;

+ B )Ga, Ge, As ,Se

I') P,N,C,B.

8. TpeyroJjibHy10 popMy UMeeT MOJIEKYJIa:
A)NH;;
b)SeHy;
B)BGCIZ,
+ INBCl3
CocTaBbTe €€ IEKTPOHHYIO (GOpMYITy, H300pa3uTe CXeMy TEPEKPBIBAHUS aTOMHBIX
opOuTaNIel U yKaXUTE, TOJSIPHA WIIM HETIOJSIPHA 3Ta MOJIEKYJIa.
JuekTpoHHast popmyJia MosaekyJabl BClj:
« bop (B) umeet 3 BajieHTHBIX AJIEKTPOHA
o Kaxnpiit xiop (Cl) umeer 7 BaJl€HTHBIX 3JIEKTPOHOB
« B moiekyne BCl; o6pa3syercst 3 koBajeHTHble cBsizu B-Cl



Cxema nepekpsiBanus opoOurtateii: B wmonexkyne BCl; npoucxonur Sp?-
rudpuam3anusi opourasneii atoma 6opa:
o Opna s-opbuTtasib 1 iBe p-opouTau 0opa THOPUTU3YIOTCS
o OOpa3yrorcsa Tpu THOpUAHbBIE Sp*-0pOUTaIu
o OTH opOUTAIM pacrnoyiaraloTcss B OAHOM IUIOCKOCTH mox yriiom 120° apyr k
ApYTY
o Ilpoucxoaut mnepekpbiBaHue Sp>-TUOpUAHBIX opOurtaneii ©Oopa ¢ p-
opOUTaIsIMH XJI0pa
IIpocTpancTtBennoe crpoenue: Monekyna wumeeT (opMy NpaBUIHLHOTO
TPEYroJibHUKA (IIJIOCKUN TPEYTOJIbHHUK):
o Bce atromMbl HaxoAsATCS B OIHOM TJIOCKOCTH
o Yroa mexnay csazsimu B-Cl cocrasmsier 120°
o JlumosibHBIE MOMEHTHI CBSI3€M KOMIIEHCUPYIOT APYT Apyra
Hoasprocth Mosekybl: Monekyna BCl; siBnsiercs HemoasipHoii, Tak Kak:
o BexkTopb! AMMOIBHBIX MOMEHTOB CBSI3€H HANIPABJICHBI B Pa3HbIE CTOPOHbI
o Hx cymmapHbIii MOMEHT paBEeH HYIIO
o Mornekyna cuMMeTpUYHA OTHOCUTEIBHO LIEHTpa
Takum o6pasom, wmozekyna BCl; wumeer TtpeyroasHyio Gopmy, sBisercs
HETOJIIPHOU U UMEET TIOCKOE CTpOoeHUE ¢ yriiamu 120°.

9. U3 npuBeneHHbIX (popMyJ1 BbITUIIUTE GOPMYJIbl BeHIECTB MOJIEKYJISIPHOTO
crpoennsi: CaO, HBr, CaCO3, H2CO3, Mg, CI207, H2SO4, KNO3, CI2.
BemecTtBa M0JIEKYJISIPHOTO CTPOCHHSA U3 IIPEICTABIECHHOTO CIHACKA:

« HBr (6pomoBosopon)

e H,CO; (yrompHas kuciora)

o CI,0; (oxcua xmopa (VII))

o H,SO, (cepnas xucmoTta)

« Cl, (x0p)
Oo0bsicHeHHe:
BemectBa MOJIEKYJISIPHOTO CTPOEHUS COCTOST W3 MOJEKyJd. B HHX aToMbl
COCIMHEHBI MEXTy COO0ON KOBAJICHTHBIMHU CBS3SIMH. Takue BemiecTBa OOBIYHO
MMEIOT HU3KUE TEMIEPATYpPhI IUIaBICHUS U KUIICHHS], YaCTO JIETYUH.
Ocranpubie BemectBa n3 cnucka (CaO, CaCOjz;, KNO3) uMmeroT HeMOJeKyIsIpHOe
CTpO€HHE (MOHHOE), TaK KaK COCTOAT W3 HWOHOB, CBA3AHHBIX HOHHBIMH CBSI3SIMU.
Maruuii (Mg) — mnpocToe BEHIECTBO € METAIMYECKOW KPHUCTALTMYECKOM
PELIETKOM.

10. B cxeme mnpeBpamennii Na NaOH Na2CO3 BemectBamMu «X» H «Y»
SIBJIIKOTCS COOTBETCTBEHHO:

+ (1) H,O u CO,

(2) Na,O u CO,

(3) H,Ou CO

(4) H,O u CaCO3

CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUM.

Pemenue:



Hns ocymectBnenus  npeBpamiennit  Na - NaOH — Na,CO;  HeoOGxoaumo
OIPEIIECIIUTD BEIIECTBA X U Y.

1. IlepBoe npeBpamenue: Na — NaOH

o Harpuit pearupyer ¢ Boaoii c oOpa3oBaHHEM THUIPOKCUIA HATpUS U
Bojoponaa: 2Na + 2H,0 — 2NaOH + H, T CienoBaTtenbHo, BemectBo X —
sto H,O0.

2. Bropoe npepamienue: NaOH — Na,COs;.

o T'mapokcun HaTpusi pearupyer ¢ YIJIEKUCIbIM Tra3oM C 00pa3oBaHUEM
kap6onata Hatpusi: 2ZNaOH + CO, — Na,CO5 + H,03nauut, BemectBo Y —
ato CO,.

Oteet: npaBwibhblii Bapuant — 1(H,0 u CO,).
VYpaBHEeHUs peaKiuii:

1. 2Na + 2H,0 = 2NaOH + H,

2. 2NaOH + CO, = Na,CO; + H,0

11. KoauyecTBO BeliecTBAa U 00beM KHCJI0POAa, HEOOXOAMMOTO /JI5 MOJYyYeHHsI
18r Boabl, COCTABJISIIOT:
A) 0,5 monp u 22,4,
b) 1 monb u 11,21;
+ B) 0,5 monb u 11,211
I') 1 monb u 22,47.
Br1OpaHHbIN OTBET MOATBEPAUTE PEIICHUEM 3a1a4H.
lamno:
« Macca Bogs m(H,0)=18 r
« Haiitu: xonuuectBo Beriecta n (0O,) u 006M V(03).
Pewmenue:
1. 3anumem ypaBHeHUE peakiuu odpa3zoBanus Boasl: 2H, + 0, = 2H,0
2. HaiinéMm KoamyecTBO BEIIECTBA BOJIBI:
o Momnspnas macca Boast M(H,0) =2-1+ 16 = 18 r/moub

. n(H,0) = % = g = MOJIb

3. Tlo ypaBHEHHIO pEeaKIUu:

« Ha 2 monb Boasl TpeOyetcs 1 MOJb KuCIopoaa

o 3Hauurt, Ha 1 Mok Boabl noTpedyeTcs 0,5 MOIb KUCIIOpo1a
4. Paccuutaem 00bEM KUCIOpO/IA:

o Ilpu H.y. | Monb raza 3anumaet 22,4 n

« VV(0,)=n-V,=05-224=11.2x

Paznen 3. CTpoeHne U CBOIiCTBA HEOPraHUYECKHUX BelIECTB

Tema 3.1. Kuaccupurkauusi, HOMEHKJIATYPAa M CTPOCHHE HEOPraHM4YeCKHUX
BeLIECTB

dopma TeKkylero KOHTPOJISl — TECTUPOBAHUE, MPaKTUYeCcKasi paboTa

Koa konrpoaupyemoin komnerenuuu — OK 01, OK 02

TecroBoe 3a1anue:

1. Heoprannueckue BeniecTBa AeJATCA Ha 2 00JIbIINE TPYIIIbI



A. METaJUIbl 1 HEMETAJLJIBI

+ b. IpOCTBIE U C10KHBIE BEILIECTBA

B. TBepapie U KUIKME BENIECTBA

I'. ra3el 1 KUAKOCTH

2. K cJ105)KHBIM BelllecTBaM OTHOCSITCS

A. KMCIIOTBI, OCHOBAaHUSI, COJIN

b. okcuapl, OCHOBaHUS

+ B. oKcuibl, OCHOBAaHUS, KUCJIOTHI, COJIU

I'. okcuabl, OCHOBaHUS, KUCJIOTBI

3. Oxkcuabl ObIBAKOT

A. KUCIIOTHBIC

b. xucneie, cpennue

B. ocHOBHBIE

+ I'. KucnoTHBIE, OCHOBHBIE, aM(POTEPHBIC

4. Oxkcua0M Ha3bIBaeTCs

A. CII0)HOE BEIIECTBO, COCTOSIIIIEE U3 TPEX JIIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPO.
b. cioxHoe BelecTBo, COCTOSIIEE U3 METajla U KUCI0po1a

B. cioxHOe BelecTBO, COCTOSAIIEE U3 IBYX 2JIEMEHTOB, OJIUH U3 KOTOPBIX BOJIOPOJ
+ I'. cloXHOE BEHIEeCTBO, COCTOSIIIEE M3 JIBYX SJIEMEHTOB, OJWH W3 KOTOPBIX
KHUCJIOPOJT

5. OCHOBHOM OKCHJI MOJYyYaeTCsl MPU B3aUMOAeiCTBUM

A. MeTasuia u BoJopoaa

b. HemeTaiuta u kucnopoaa

+ B. Metaiia u kuciaoponaa

I'. Bomopoma u kucimopona

6. KHCJIOTHBIN OKCH/I MOJIy4AaeTCs PU B3aUMOAeCTBUHU

A. MeTaia u KMUCJIopoJia

+ b. HEMeTaa U Kuciopoia

B. mepexonHoro merauia u Kuciopojaa

I'. HemeTaiuia u Bonopoia

7. AMdoTepHBIH OKCH/ MOJYy4YaeTCsl IPH B3aUMOACHCTBUH

A. HEMETAJIJIa U KUCI0poaa

+ b. mepexoaHOro Meraia u KUcJaopoia

B. Hemertaiuia u Bonopoia

I'. meTanna u kuciaopoaa

8. OcHoBaHHMEM HA3BIBAETCH CJIOKHOE BElIeCTBO, B COCTAB KOTOPOI'0 BXOAST
A. KACIOpOJ

+ b. runpoxcunnas rpynna OH

B. Bomopon

I'. KUCITOTHBIN OCTATOK

9. KrcJ10ThI - 3TO CJI0KHBbIE BellleCTBA, B COCTAB KOTOPBIX BXOAAT
A. aToM BOAOpOJa U ATOM METaJljIa

b. atom Bogoposa u aToM HEMETaIa

+ B. aToMBI BOIOpPO/Ia M KUCIOTHBIN OCTATOK

C. atoM BOJIOpOJa ¥ TUAPOKCUIHAS TPYyIIIIA



10. Coutu - 3TO C/10:KHBIE BeIIECTBA, B COCTAB KOTOPBIX BXOAAT
A. KMCIIOpPOJA U THIAPOKCHIHAS TPYIIA

b. BODOpOI U KUCIIOTHBIN OCTAaTOK

+ B. aToM MeTasuia ¥ KUCJIOTHBIN OCTaTOK

I'. aTom HEMeTaIa U KUCITOTHBIA OCTATOK

11. ConsiMu ABJIAOTCH:

A. Al; S3, NH,CI, H,Si0,

b. Al,03, NH;NO3, K,SiO,

B. AI(OH)3;, NH,CI, Na2SiO,

+T'. Al,S3, NH,CI, K,SiO,

12. K KucJ10TAM OTHOCHUTCH TPYNIIA BelIeCTB:
+ A. H;S, HNOg, HBr

b. KCI, HCI, H,SO,

B. NH3, HNO3, HI

I'. NaOH, H,SO4, H,S

13. Uckmouure qumHee HCI; Mg(OH)2; KOH
Orteet: HCI

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

15. CooTHecure.

O6mas popmyaa Ksacc HeopranuyecKkux BeliecTB
1. HyAc B) A. OCHOBaHWSI
2. Me(OH), A) B. okcusl
3. Mey (Ac)y I B. xuciotsr
4. 3X0y b) I'. conmu
16. 3anoaHuTe TAGAMIY
Ne | ®dopmyJa BemecTBa Ha3Banue BeniecTrBa Kuaacc BemecTBa
1 | HCI CoistHast KUCI0Ta KHCJIOTHI
2 | HgO Oxkcua pTyTH OKCH/IBI
3 | CaCOg4 KapOonat xanbius COJIA
4 | Al,(S04)5 Cynbdar amoMuHHS couu
5 | Pb0O, Oxcuj cBUHIIA OKCHJIBI
6 | Mg(OH), I'mapokcu Maraus OCHOBAaHUS
7 1Zn0O Oxcua nruHKa OKCHJIBI
8 | Cu(NO3), Hutpar memu couu
9 |P,0g Oxcun dhochopa OKCHJIBI
10 | BaSO4 Cynbdut Oapus coJu

IIpakTuueckass padora: PemieHue 3ajady Ha pacyeT MaccoBOMl Aoiu (Macchl)
XUMHUYECKOT0 dJeMeHTa (coenwHeHus) B Mojiekyne (cmecu). Pemenue



MPaKTUYECKUX 3aJaHuil MO KiIacCU(pUKALMK, HOMEHKIAType M XUMHUYECKUM
(opMysIaM HEOPraHMYECKUX BEIIECTB PA3TUYHbBIX KJIACCOB (HA3bIBaTh U COCTABIATH
(OopMyJIbl XMMUYECKUX BEILIECTB, ONPEAEIATh MPUHAMIECHKHOCTD K KIJIACCY).
Nctounuku xumuyeckol mHopManuu: HaydyHas U y4eOHO-Hay4dHasl JUTEpaTypa,
cpelncTBa mMaccoBoi MHpopMauuu, cetb Mutepuer u apyrue. Ilouck unpopmanuu
M0 Ha3BaHUAM, UJIEHTU(DUKATOPAM, CTPYKTYPHBIM (POpMYIIaMm.

Tema: Pemenue 3aa4 Ha pacyeT MaccOBOM JOJU (Macchl) XUMUYECKOTO JIEMEHTA
(coenuHeHus) B MOJIEKYyJe (CMECH).

eab padoThi: 0TPabOTATH MOHITHE «MACCOBAs JI0JIS» HA IPUMEPE PEIICHUS 3a/1a4
Oob6opynoBanmue:

1.YueOHHuK

2. Tetpanp

3.Pyuka

4.Ilepuoauueckas cucrema xumuueckux snementoB /(.M. Menneneena

5.bnask ¢ 3a1aHUAMU

OcHOBHBIE TEOpeTHYECKHE MOJT0KEHMS

MaccoBasi 10J151 3JIeMeHTa — 3TO OTHOIIIEHHUE MACChl ATOr0 3JIEMEHTa B CJI0XXHOM
BEIIIECTBE K MAacce€ BCEro BEIIECTBA, BBIPAXKCHHOE B JOJSAX €AUHUIBI (WA B

MPOIEHTAX).
m(2)
w = -100%
m(BeliecTsa)

MaccoBas 107151 3JIeMeHTa B BelIeCTBE 0003HaYaeTCs TATUHCKON OyKBOH @ (1y0Jib-
B?) W TOKAa3bIBaeT AOJIO (YaCTh MAacChl), MPUXOMASIIYIOCS HA JIaHHBIA SJIEMEHT B
oOmielt Macce BemlecTBa. MaccoBas JI0JiS dJE€MEHTa B BEIIECTBE BBIPAXKAETCS B
JIOJISIX €IMHUIIBI WM B TPOIIeHTaX. YacTh OT I€JI0r0 BCETJja MEHBIIIE IIeJIOT0, Kak
JI0JIbKA aresibChHA MEHBIIIE BCETro aneabCrHa.

Hampuwmep, B coctaB okcuna prytu HgO BXonuT ABa 3jieMeHTa — PTYTh U KUCIOPOJI.
IIpu HarpeBanum 3tOoro BemiecTBa Maccoil 50 r mosyyaercs 46,3 v prytd u 3,7 1T
kucnopojaa. PaccuntaeM MaccoBylo J0JI0 PTYTH B CII0KHOM BEIIIECTBE:

46,3r
(,O(Hg) = W = 0,926, ua1u 92,6%

Paccuntaem MaCCOBYIO OOJIFO KHCJIOpPOJa B BCIUICCTBC. IIJ'IH 9TOIr0 MacCy KHUCJIOpOda
pasacinM Ha MacCy CMCCH. HOI[CTaBI/IM 3HAa4YCHMA MAaCC BCIICCTB. HonyqaeM:

3,7T
w(0) = Tor = 0,074, viu 7,4%

)

YuuThiBas, 4TO CyMMa MacCOBBIX JIOJICH 2JIEMEHTa B BEIIECTBE paBHA €AUHHUIIE, WU
100 %, MaccoByto 10110 KUCIOPOAa MOYKHO HaMTH O Pa3HOCTH:

w(0) =1—-w(Hg) =1-0,926 = 0,074

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

Jns Toro, 4ToOBI HAWTH MACCOBYIO JOJIIO DOJIEeMEHTa B BEIIECTBE, HYXKHO
OTHOCHUTEJbHYI0O aTOMHYIO MAcCy 3TOTO 3JIEMEHTa YMHOXXUTh Ha YHMCJIO aTOMOB



JAHHOI'0O XHMMHWYCCKOro 3JIEMCHTAa B BCHICCTBC M PA3NACJIUTh Ha OTHOCHUTCIBHYIO

MOJICKYJIIPHYIO MAaCCy BCIICCTBA.

Ar(3) -n(3) .
@) = Mr(BemecTBa) +100%

Hanpgém maccoByro nomto kucinopoaa. st 3Toro Hy’)kHO OTHOCUTEIBHYK0 aTOMHYIO
MAacCy KUCJIOPOJia YMHOXKHTh Ha 4 W pa3JeauTh HA OTHOCUTEIbHYIO MOJEKYJIAPHYIO
Maccy Bcero Bemiectsa. [lomyuaercs 0,653, wim 65,3 %.

Ar(0) - n(0)
— -1000
«(0) Mr(BeuiectBa) 00%
16-4
w(0) = 98 - 0,653, wu 65,3%

Paccunraem maccoBbie oM 3JIEMEHTOB B MeTaHe, opmyna kotoporo CH4. Jlns
ATOTO OIpeJeIuM OTHOCUTEIBHYI0 MOJEKYJSIpHYI0 Maccy MeTaHa. l[lojacraBum
3HAYCHHUS] OTHOCUTEIBHBIX aTOMHBIX MacC U MOJay4um 16.

Mr (CH4) = Ar(C) + Ar(H) -4 =12+ 1 -4 = 16

3aTeM HalEM MAacCOBYIO JOJIIO yriepojaa B metane. s sroro 12 ymHoxuM Ha 1 u
pazaenuM Ha 16. B

pesynbsTate oopasyetcs 0,75, unu 75 %.

O603HaunM dopmyny nuputa FexSy. 3arem Halii€M COOTHOIICHUE UHIEKCOB X U .
J111s1 TOrO 3HAUCHUS

MAacCCOBBIX JOJIEH pa3feauM Ha OTHOCUTEIbHbIE aTOMHBIE MAaCChl 3JIEMEHTOB.
IToncTtaBuM 3HaUCHUS U

nonyuum cootHomenue 0,0083 : 0,0167.

IIpuBenéM COOTHOIIEHUS MHAEKCOB K LEIBIM YHUCIaM. [ 3TOro Hy>XHO Kaxk;10€
3HAYEHUE PA3JCIUTh Ha

MeHbIIIee Ynuciio B cooTHomeHuu. [lomyunm 1 : 2. 3nauut, popmyna nuputa FeS2.

3ananus:

1.KakoBa maccoBasi 10J11 BOA0OpPoAa u Kucjopoaa B soae (H20)?
2.PaccuuraiiTe MaccoBYIO 10J110 3JieMeHTOB B Bemectse H3PO4

3. B mpupone kxene3o BCTpeuaeTcs B BHIE COeAWHEHUH. Paccumraiite MaccoByio
TIOJIIO JKeJie3a B KakAOM coequHeHnn. Kakoe npupogHoe COeMHEHHE UMEET CaMOoe
BBICOKOE 3HAUEHUE MACCOBOM 10JIM XKene3a?

Ha3Banue npupoaHoro | Xumudeckasi gpopmyJia Copep:xkanue xKejie3a
coeTHHEHHS (B %)
MarHuTHBIN KeIC3HIK Fe304
(Mar"eTur)




KpacHslii xene3Hsk

Fe203

(remaTuT)

[ImaToBblif KeNe3HSIK FeCO3
(cunepur)

CepHblii KOoTYenaH FeS2
(upuT)

4. B mpupoie Meb BCTPEYAETCS B BUAE COEAUHEHNN. PaccunTaiiTe MacCOBYIO J10JIIO
MeJU B K&KIOM coequHeHnu. Kakoe MpupoIHOE COEIUHEHNE UMEET CaMO€E BBICOKOE

3HAUYCHHE MAaCCOBOM J0JIU MGI[I/I?

Ha3zBanue npupoaHoro

Xumnueckas popmyna

Conep:xkanmne meau

coeTHHEHHS (B %)
MenHbiii 6i1eck Cu2S
XaabKONUPHUT (MEIHBIN CuFeS2
KOJIUe/1aH)
Manaxut (CuOH)2CO0O3
Kynput Cu20

5.B kKakoM okcHe MeIM MaccoBasl JOJISI TOr0 dJIEMEHTA BhIIIe?
KpuTtepun oueHuBanus:

Orenka «5» - 18-200

Ouenka «4» - 15-176

Ouenka «3» - 12-146

Orenka «2» - meHee 120

Tema 3.2. ®u3uK0-XUMHUYECKHE CBOIICTBA HEOPTAaHUYECKHX BellleCTB
®opMa TeKylmero KOHTPOJS — TECTUPOBAHHE, MPAKTUYECKAs
naboparopHas paboTa

Koa xkonTposanpyemoii komnerenunu — OK 01, OK 02

TecTOoBOE 3a1aHHe:

pabora,

1.13 npenio:keHHOr0 nepevyHsi TUNOB peakuuil Bbl0epuTe 1BA THUIIA PeaKIuM,
K KOTOPbIM MOKHO OTHECTH B3aUMO/IeliCTBHE 1IeJO0YHbIX METAJJIOB C BOHOM.

1) kaTanuTnveckas

2) roMoreHHas

+ 3) HeoOpaTtumas

+ 4) OKUCITUTETbHO-BOCCTAHOBUTENbHAS

5) peakiusi HeUTpaaTu3aluu

2.3 mpensioKeHHOT0 Mepe4yHsi THINOB peaKkUMid BbhIOepuTe IBa, K KOTOPHIM
MOKHO OTHECTH B3aMMO/ielicTBHe ITHJIEHA C BOJOPOJAOM:

+ 1) mpucoenuHeHus

2) 3aMellIeHUs

+ 3) karanutuueckas

4) >MIMMUHUPOBAHUS



5) HekaTtaIuTHIECKas

3.13 npeasioKeHHOr o nepeyHsi BellecTB BbIOepuTe 1Ba BeleCTBA, PpeaKIus
TEPMHUYECKOT0 pa3ioKeHus KOTOPBIX SIBJISIETCS OKHCJIUTEJIbHO-
BOCCTAHOBHUTEJIbHOI.

1) kapboHaT aMMOHUS

2) ruApoKapOoOHaT Kanus

+ 3) HUTpaT aMMOHUS

+ 4) HUTpAT ANIOMUHUSA

5) TUAPOKCHU ATFOMUHUS

4.3 1npemsIOKEHHOr0 TMepevYHsl BellecTB Bbi0epuTe [Ba  BelleCTBA,
B3aMMO/IeiicCTBHE KOTOPBIX ¢ HATPHEM FIBJISIETCS PeaKiueii 3aMelieHnsl.

1) aneTunex

+ 2) docdop

3) kuciopon

4) a3oT

+ 5) aTaHon

5.3 nmnpemyOKEHHOr0 TepedYHsl BelleCTB Bbi0epuTe Ba  BelleCcTBA,
B3aUMOJICHCTBHE KOTOPBIX ¢ A30THOM KHUCJIOTOH He SABJACTCH OKHCJIMTEJIbHO-
BOCCTAHOBUTEJIBbHOM peakiuei.

+ 1) ammuax

+ 2) rugpoKCcU aTFOMUHUS

3) cepebpo

4) Maraui

5) menp

6.13 nmnpemy1o’keHHOr0 Tepe4YHsl BelleCcTB BbI0epuTe [Ba  BelleCcTBa,
B3aMMO/JeiiCTBHE KOTOPBIX € THAPOKCHIOM HATPHUA SIBJISIETCH OKHCJIUTEIBHO-
BOCCTAHOBUTEJILHOM peakuue.

1) cepoBogopon

+ 2) okcua azora(lV)

+ 3) cepa

4) okcup cepsi(IV)

5) cepHas KucioTa

/.3 mnpeaio:KeHHOr0 INepedYHs BbIOepUTe JBa THUINA PeaKkuuil, K KOTOPbIM
MOKHO OTHECTH B3amMojieiicTBHe 0€H30J1a C BOAOPOJIOM.

1) sTepudukanyu

2) HeWTpan3auu

3) 3aMerieHus

+ 4) npucoenMHEHUs

+ 5) ruapupoBaHus

8.13 npeasioxkeHHOro nepevHs BbIOepHUTe IBe PeaKuu, KOTOpbIe He SIBJISIIOTCS
OKHCJIUTEJIbHO-BOCCTAHOBHUTEIbHBIMH.

1) paznoxenue okcuaa prytu(ll)

+ 2) pazyio)eHue ruJipokapooHaTa Kaablns

3) B3auMOJEHCTBHE CEPOBOIOPOIA C OpOMOM

4) B3aUMOJIECTBUE METaHa C KUCIOPOJIOM



+ 5) paznoxenue rugpokcuaa meau(Il)

9.3 npeiioKEeHHOr0 MepevyHs BelleCTB BbIOepUTE Ba BeleCTBA, pPeaKIusd
pPa310:KeHUsI KOTOPBIX SBJISETCH OKUCJIANTEIbLHO-BOCCTAHOBUTEIBLHOM.

1) Ca(HCO:3),

+2) Mg(NO3);

3) H,Si03

4) Cu(OH),

+5) KCIO;

10.13 npeasiokeHHOT 0 MepevYHs TUNOB peaKkuuil BbIOepuTe ABAa THUIIA, KOTOPBIM
COOTBETCTBYET peaknusi NPOMbINUIEHHOT0 TMOJYYeHUSI MeTaHoJIa, cXeMa
koropoii CO + 2H, <~ CH30H.

+ 1) kaTanuTuueckon

2) HeKaTaTuTUYECKOM

3) HeoOpaTumMoi

4) >HAOTEPMUUYECKON

+ 5) 5K30TEpMUUECKOM

11.M13 npeAsI0KeHHOr 0 NepevYHs TUIOB PeaKuuil BbIOepuTe ABA THIIA, KOTOPBIM
COOTBETCTBYET B3aUMOACHCTBHE KAJIbIUSA U COJIAHOM KUCIOTHI.

1) coenunenus

+ 2) BK30TEPMUUECKUM

+ 3) 3aMelnieHus

4) >HAOTEPMUYECKUM

5) obMeHa

12.113 npeasiosKeHHOT 0 MepeyYHsi TUIIOB PeaKUil BbIOepuTe ABA THIA, KOTOPbIM
COOTBETCTBYET B3aUMO/IeCTBHE METAHA C a30THON KHUCJIOTOM.

+ 1) 3amerenus

2) oOMeHa

3) oO6patumoit

+ 4) HeoOpaTuMon

5) KaTaTuTUYECKOU

13.13 npeasioKeHHOT 0 NepevYHs TUIOB PeaKluil BbI0epuTe 1Ba TUIIA, KOTOPbIM
COOTBETCTBYET B3aMMOJEeHCTBHE OKCH/IA KAJbLMS C BOAOM.

1) 3amemenus

2) SHIOTEPMUYECKUM

+ 3) 3K30T€pPMUYECKUM

+ 4) coenuHeHUs

5) KaTAIUTHYECKUM

14.113 npeas10:KeHHOT 0 MepeYHsl TUIIOB PeaKUMid BbI0epuTe ABAa TUIIA, KOTOPBHIM
COOTBETCTBYEeT B3auUMoOJeilicTBHEe MpomaHa MW OpoMa NP KOMHATHOM
TeMIlepaType Ha CBeTy.

+ 1) OTHOCUTCA K peaklusIM 3aMelICHUs

2) NpUBOJIUT K MPEUMYIIIECTBEHHOMY 00pa30BaHUIO 2-OpoMImporiaHa

+ 3) IpUBOAMT K MPEUMYIIICCTBCHHOMY 00pa30BaHuIo 1-OpomIiporiaana

4) npoTeKaeT C pa3pbIBOM CBS3U MEKIY aTOMaMu yriepo/ia

5) sABJISIETCS. KATAIMTUYECKUM MPOLIECCOM



15.M3 npeaio:KeHHOro mepeyHsi THIIOB peakuuil BblOepuTe 1Ba, K KOTOPbIM
MOKHO OTHECTH PeakuMio MmoJy4eHusi aMMHaKa, cxema koropoit N, + 3H; <
2NH;.

+ 1) kaTanuTHyeckas

2) HeKaTaIuTU4YecKas

3) oOmeHa

4) 3aMelieHns

+ 5) coequHeHUS

IIpakTuueckass padora: CocraBieHUE ypaBHEHUN XUMUUYECKUX peakIui ¢
y4acTHEM TMPOCThIX M CIOKHBIX HEOPTraHUYECKUX BEIIECTB: OKCHJIOB METAaJJIOB,
HEMETAJIJIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPraHWUYECKUX KHUCJIOT, OCHOBAHHU U
aM(OTEepHBIX TUIPOKCUIIOB, HEOPTaHUYECKUX COJICH, XapaKTepU3yIOUUX HX
CBOMCTBA.

Pemiennie mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN Ha CBOMCTBA
U TIOJIyYEHUE HEOPTaHMYECKUX BEIIECTB

JlaGoparopHasi padora «CBoiiCTBa METAJUIOB M HEMETAJJIOBY.

UccnenoBanne GU3NUIECKUX U XUMUUECKUX CBOMCTB METAJNIOB M HEMETAJIJIOB.
Pemienne sKkcmepuMEHTAIbHBIX 3aJ1ad IO CBOMCTBAM XUMHUUYECKHUM CBOMCTBaM
METaJJIOB M HEMETAJJIOB, TI0 PACIIO3HABAHUIO U TTOTYyUYESHUTO

IIpakTuyeckas padora 1: CocraBiieHue ypaBHeHU XUMUYECKUX PeaKIuil
eab padoThI
Hayuutbcst  cocTaBiATh  ypaBHEHHST XUMHUYECKHX pEaKuid ¢  ydacTHeM
HEOpPraHMYECKUX BEIIECTB U XapaKTEPU30BaTh UX CBOMCTBA.
TeopeTnyeckne 0CHOBBI
Heopranuyeckue BemecTBa JIEIsATCS Ha:
o IIpocThie (MeTaJIBI 1 HEMETAJLIIbI)
o CioxHble (OKCUBI, KUCIOThI, OCHOBaHUSI, COJIM)
OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTUHEHUMN:
o OKcuabl: OCHOBHBIE, KUCIOTHBIE, aM(bOTEpHbIE
o Kucaorbl: 6eCKUCIOPOIHBIC U KHCIOPOICOACPKAIIHE
o OcHoBaHus: pacTBOpUMbBIE (IIIEJI0YN) U HEPACTBOPUMBIE
o Couau: cpeanue, KUCiable, OCHOBHBIC
IHopsinok BeINOJIHEHNs padOThI
1. OnpenenuTh TUI XUMHYECKOU pEaKIIMU
2. 3anmcaTh (GOPMYITBI UCXOTHBIX BEIIESCTB
3. CoctaBuTh GOPMYIBI TPOTYKTOB PEAKITUU
4. PacctaBuTh KO3 PULIHEHTHI
5. YkazaTb yCIOBHS IPOTEKAHUS PEaKIIUU
IIpumeps! peakuuii
Peakuum ¢ okcugamMu:
« BsaummopeiictBue ocHoBHOro okcuma ¢ Bomoi: CaO + H,0 = Ca(OH),
(oOpazoBaHue MIETOUN)



o Peaknus kucnotHoro okcuaa ¢ ocHoBanuem: SO, + 2NaOH = Na,SO; +
H,0
Peakuuu ¢ kuciaoramu:
o Heitrpanuzamusa: HCl + NaOH = NaCl + H,0
o Brrtecuenue Bogopoaa: Zn + 2HCl = ZnCl, + H, T
Peakuuu co menoyamu:
o C xucnorasimu okcuaamu: 2KON + CO, = K,CO5; + H,0
« C comsamu: CuSO, + 2KOH = Cu(OH), | +K,S0,
3aiaHus 1JIsl CAMOCTOSITEILHOI PadoThI
CocTaBbTe YypaBHEHHMS peaKIU:
1. BsauMonaelcTBHe OKCHIa KaJIbIMSI C BOION
2. Peakuusi cepHOU KUCIOTHI C TUIPOKCUIOM HATPHS
3. Tlomyuenue xnopuaa meau (I1) u3 meau U CoNSTHON KUCTOTHI
4. BzauMojeicTBUE THAPOKCHUIA KaUs C YIJICKHUCIBIM Ta30M
5. Peaxnus oomena mexny cyibharom meau (II) u ruapokcuiom HaTpus
TpedoBanust kK opopmiIeHNIO
1. 3amucarb HOMEp 3aaHuUs
2. CocTaBUTh YpPaBHCHHUE PEAKIINH
3. YkaszaTbh TUI peaKkiuu
4. PacctaBuTh KOd(DPUIIHMEHTHI
5. OTMeTuTh NpU3HAKU peakinu (0Ca0K, ra3, BET)
6. CnenaTh BBIBOJ O CBOIMCTBaX BEIIECTB
KoHTposbHbIE BONIPOCHI
1. Kakwue THMIBI XUMHUYECKUX PEAKLIUi Bbl 3HAaeTE?
2. Kax onpenenanTs BO3MOKHOCTh TPOTEKAHUS PEaKIuu?
3. Uto Takoe amporeprnocTs? [IpuBeaure mpuMepsl.
4. Kakue npu3Haky yKa3blBalOT HA MPOTEKAHUE XUMUYECKOW PEaKIuu?

IIpakTuyeckasi padora 2:

Tema: CocTaBiieHME YpaBHEHUM XUMHUYECKHX PEAKIUH C y4acTUEM IPOCTHIX U
CJI0’KHBIX HEOPTaHUYECKUX BEILECTB.

Hear paGorbi: PemieHue NpakTHUYECKUX 3aJaHUN IO OCTaBICHHUIO YPaBHEHHI
XUMHUYECKHX PEAKLIUN C yYACTUEM IMPOCTHIX U CIOKHBIX HEOPTAHUYECKUX BEILIECTB,
IIOBTOPEHUE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUN.

Ob6opynoBanue:

1.YueOnuk

2. Terpanp

3.Pyuka

4 Ilepuoanueckas cucrema xumuueckux amneMmeHToB .M. MenneneeBa

5.biank ¢ 3agaHUSAMU

OcHOBHBIE TeOpeTHYECKHE IMOJT0KEHHS

NMOBTOPUTH  KJIACCH(PUKALUMI) HEOPraHMYeCKUX CoOeJUHeHMH (CM. 110
npeabIIy UM padoram)

3aganuqa:



1.Ykaxkure BemiecTBa, KOTOpble HEO0X0AMMO HCHOJb30BATh [JIsl

NpeBpaLleHn:
P— P203 — P205 —Ba3(P0O4)2 —-BaHPO4 — Ba(H2P04)2 — H3PO4.
1) Boxa;2) kuciaopon;3) oxkcup 6apusi;4) xuiopua 0apus;S) cepHas KucJaora.
Ocy1iecTBUTE LENOYKY NPEBpPALIECHUN, HA30BUTE BCE BEIIECTBA B LIENOYKE H
ONpENENINTE UX KIIacc.
Pemenue:
Jlist ocylecTBIEHUS LETIOYKU IPEBPALLEHU HEOOXO0AUMBI CIEAYIONINE BEIECTBRA:

o Kucnopon (O,) — mis okucnenus pocdopa no P03 u P,05

o Oxcun 6apus (BaO) — s momyuenus gocdara 6apus

o Xmopun Oapus (BaCl,) — nmns  nonydenuss rugpodochara u
muruapodocdara 6apust

o Cepnas xucnora H,SO, — nns npespamenus docdatoB B dochopHyro
KUCJIOTY

Ienmoyka npeBpalIeHH:

1. 4P+ 30, - 2P,0; ®ochop + kucmopon — oxcun ¢ocdopa (III) (mpoctoe
BEIIECTBO + MPOCTOE BEIIECTBO — OKCH]I)

2. P,0O; 4+ 0, - P,05 Oxcun docdopa (III) + xucmopon — oxcun dochopa (V)
(oxcup + POCTOE BEMIECTBO — OKCHI)

3. P,05 + 3Ba0 — Ba;3(P0,), Oxcun dochopa (V) + oxcun Gapuss — docdar
Oapust (OKCcHI + OKCHII — COJIb)

4. Ba;(PO,), + 2H,0 —» 3BaHPO, + H3;P0, ®octhar OGapus + Boma —
ruapodocdar Oapusi + dochopHas kucinora (conp + Boma — Kucias Ccoilb +
KHCJIOTA)

5. BaHPO, + H,SO, — Ba(H,P0,), + H,0 Twuapodochar OGapuss + cepHas
Kkuciiora — auruapodocdar 6apust + Boaa (Kuciaas cojb + KACIOTa — KUCIAs COJIb
+ BOzIA)

6. Ba(H,PO,), + H,SO, — 2H3P0, + BaS0, | Iuruapodocdar Oapus + cepHas
kuciora — (ocdopHas kuciora + cynbdar Oapus (Kucjaas coiib + KUCIOoTa —
KHCJIOTA + COJIb)

2. Onpenenute MeTasul, KOTOPBIH o0pa3yeT ¢ XJopom coiib coctaBa MeCl3
+ A Al; B Mn; B Ag; IT" Cu.
Pemenue:
1. Paccmotpum dopmyny comu MeCl; — 3T0 xyopua MeTamia ¢ BaICHTHOCTHIO
1.
2. IlpoBepum KaXIbIii BapUaHT:
Amrwmunnii (Al) umeer nmocrosHHyIO BaeHTHOCTS 111, o6pasyer AICI;
o Mapranen (Mn) moxeT umets pasnbie BaneHtHoctH (II, III, IV, VII), HO HE
oOpaszyeT ctabunpHOTO coenuuenus ¢ popmynoit MeCls
o Cepedpo (Ag) numeer BasieHTHOCTH |, 00pazyeT AgCl
o Meab (Cu) umeer BanentHocTH I u I, o6pazyer CuCl unu CuCl,
3. Tonbko amromuHul 006pazyet xiaopun ¢ popmynoit MeCls, e MeTam uMeer
BaJIeHTHOCTH III m coenunsieTcs ¢ Tpemsa aTomaMu XJiopa.



Takum oOpa3zom, npaBmiIbHBIN 0TBET — A (Al).

3. Pacmonoxute COCTMHEHHS B COOTBETCTBHHM CO CXEMOW MPEBPAIICHMIA:

KHCJIOTHBIM OKCHJ] — KHCJIOTa — COJIb — OCHOBHBIN OKCHJ]
A CuO B Cu(NO3)2 B HNO3 I" N205
Pemenne:
Jis  pemieHus 3a7a4d  HYXXKHO PACIIONIOKUTh COSAWHEHHUS COTJIACHO CXEME
IIPEBPALLICHUN:

e KHCJIOTHBIM OKCUJ] — KHCJIOTAa — COJIb — OCHOBHBIA OKCH/I
AHaJIN3 cOeTUHECHU:

o N,05 — xucnotHsIi okcup (okcuy azora (V))

o« HNO3; — kucnora (a3oTHast KMUCJIOTA)

« Cu(NO3), — conb (autpaT meau (II))

o CUO — ocHoBHbIi okcua (okcua meau (1))
IMocienoBaTEILHOCTD MPEBPAIEHHI :

1. N,Os + H,0 = 2HNO;3 (KUCITOTHBIN OKCHJT — KUCJIOTA)

2. 2HNO3 + Cu(OH), = Cu(NO3), + 2H,0 (kucmora — coib)

t

3. 2Cu(NO3), — 2CuO + 4NO, + 0, (conb — OCHOBHBII OKCH]I)
OrBer: ' - B—>b— A
(1“116 ' — N205, B — HNO3, b — CU(NO3)2,A - CU.O)

4. CocTaBbTe YpaBHCHUS PEAKIIMI 10 HIKE TPUBEIEHHBIM CXEMaM:
a) Na — NaOH — NaCl — NaNO3 6) K - KOH — K2S04 — KCl
B) Mg — MgO — Mg(NO3)2 -Mg(OH)2 r) Fe — FeCI2 — Fe(OH)2 — FeSO4
HA30BHUTE BCE BEIIECTBA B IIETIOUKE U OMPEICIUTE UX KIIacc
a) Na — NaOH — NaCl — NaNO3
1. Na — NaOH 2Na + 2H,0 —» 2NaOH + H, T
Harpuii + Boga — rugpokcul HaTpus + BOIOPOL
e Na — menouHoi MeTan
e NaOH — ménoun
2. NaOH — NaCl NaOH + HCl — NaCl + H,0
I'mppokcua HaTpus + coysiHast KACJIOTa — XJIOPHUJ HAaTpus + BoJa
o NaCl — cpennsis conpb
3. NaCl — NaNO3 NaCl + AgNO; — NaNOs + AgCl |
o Xiopup HaTpHsl + HUTPAT cepedpa — HUTpAT HATPUs + XJIOpuU cepedpa
o NaNO3; — cpennsist cob

0) K - KOH — K2S04 — KCI
1. K— KOH 2K + 2H,0 - 2KOH + H, 1
o Kamuit + Boga — ruapokcu Kkanus + BOAOPOT
e K — mienounoii MeTani
e KOH — ménoun
2. KOH — K;SO, 2KOH + H2S0, = K2S0,4 + 2H,0
IMuapokcua kanus + cepHast KUCIIOTa — Cyiab(dar Kaiaus + Boja



e K;SO, — cpennsis conb

3. K;S0, = KCIK,SO, + BaCl, — 2KCl + BaS0, !

o Cynbpar kanug + xjgopua 6apus — XJI0pUA Kaiaus + cyiabdar 6apus
o KCIl— cpennss conb

B) Mg —» MgO — Mg(NO3)2 -Mg(OH)2
1. Mg — MgO 2Mg + 0, - 2Mg0O
o Maruuit + KUCI0pOg — OKCHJ MAarHus
o Mg — ménoyno3eMeNnbHBIN METaI
e MgO — ocHOBHBII OKCH]T
2. MgO — Mg(NO3); MgO + 2HNO, —» Mg(NO3), + H,0
Oxcuj Maraus + a30THast KHCJIOTa — HUTPAT Marius + Boja
o Mg(NO3), — cpeanss cob
3. Mg(NO;3), —» Mg(OH),Mg(NO3), + 2NaOH —» Mg(OH), | +2NaNO,
o HuTtpar maraus + ruipoKCHI HaTPpUs — THAPOKCH MAarHus + HUTPAT HATPHUs
o Mg(OH), — ocHoBanue

r) Fe — FeCl2 — Fe(OH)2 — FeSO4
1. Fe — FeCl, Fe + 2HCl — FeCl, + H, T
o Xeneszo + conmanas kucnora — xjopu xenesa (II) + Bogopon
o Fe — nepexonnslii MmeTamn
o FeCl, — cpennss conn
2. FeCl, —» Fe(OH),FeCl, + 2NaOH — Fe(OH),\downarrow + 2NaCl
o Xnopun xene3a (II) + rumpoxcun Hatpuss — ruapokcua xkeneza (II) +
XJIOpUJ HATPUS
« Fe(OH), — HepacTBOpHMOE OCHOBAHHE
3. ** Fe(OH), — FeSO, ** Fe(OH), + H,SO, — FeSO, + 2H,0
o T'mnpoxcun xenesa (11 ) + cepnas kucnora — cynbsdar xenesa ( II) + Bona
o FeSO,— cpennss conb

5.CocTaBbT€ MOJIEKYJIIPHBIE YpAaBHEHUS PEaKUHWil I OCYIIECTBICHUS
MIPEBPALLECHUN 110 CXEMaM:
a) Hutpat meau(ll) —okcun meau (II) — xnopug menu (II) — rugpokcun menu (1I)
— okcun menu (II) — xmopua meau (I1) — autpar menu (II) — cynsdat menu (II)
— cynbhabapus;
Pemenne:
[enouka npeBpalieHuii:
Cu(NO3), — CuO - CuCl, - Cu(OH), —» CuO — CuCl, -» Cu(NO3), -
CuS0O4 — BaS0,
YpaBHeHUs peakuuii:

1o]

1.Pasnoskenne aurparta Mean npu HarpeBanun: 2Cu(NO;3), — 2Cu0 + 4NO, + 0,
2. B3aumoaeicTBHUe OKCHIAa MEIU C COJITHOM KMCIIOTOM:
CuO + 2HCI - CuCl, + H,0



3. [Tomyyenne ruapokcuma wmenu peakmuedt oomena: CuCl, + 2NaOH -
Cu(OH), | +2NacCl

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

5. BzaumopgeiictBue okcuga menu ¢ xiopoBogopoaom: CuO + 2ZHCI — CuCl, +
H,0

6. Ilomyuyenue HuTpara Meau peakiuein oomena: CuCl, + 2AgNO; — Cu(NO;3), +
2AgCl |

7. Tonyuenue cynsdara Mmeau peakmuein oomena: Cu(NO3), + H,SO, — CuSO, +
2HNO4

8. INonyuenwue cynbdara 6apus: CuSO, + BaCl, —» BaSO, | +CuCl,

{o]

6./lanbl BemecTBa: HUTPAT HATPHS, COJsTHAS KUCIOTa, IUHK, okcua meau (II). Kak
MOKHO TIOJIYYUTh U3 HUX U MPOJYKTOB UX B3aUMOJICUCTBUS JIBA MPOCTHIX U YETHIPE
CIIOKHBIX BellecTBa? 3amuIIUTe COOTBETCTBYIOIIUE YPAaBHEHUSI XUMUYECKUX
pEaKIUH.
Pemenmne:
IIpocTsie BemecTBa:
o Bomopon (Hy)
o Menp (Cu)
CJi0:)kHbIC BellecTBa:
1. Xnopuxa vatpus (NaCl)
2. Hutpar nmaka (Zn(NO3z),)
3. Xnopun imuuaka (ZnCly)
4. Boga (H,0)
YpaBHeHus1 peakuui:
1. TMoayuenue Bogopona: Zn + 2HCl = ZnCl, + H, T
(B3auMopeiicTBHE ITMHKA C COJITHOM KUCIOTOM)
2. BoccranoBiaenne meau: CuO + H, = Cu + H,0 (BoccranoBienue okcuma
MeJI1 BOJOPOJIOM)
3. Monyyenne xsopuaa narpusi: NaNO; + HCl = NaCl + HNO5 (Peakmus
oOMEeHa MEXTy HUTPATOM HATPHUS U COJITHON KHCIIOTOMN )
4. Tlomy4yenune HuTpaTa mmHka: Zn + 4HNO; = Zn(NO3), + 2NO, T +2H,0
(PacTBOpeHUHE IMHKA B A30THOM KUCIIOTE)
5. MMonyuyenune Boawi: 2ZHCI + CuO = CuCl, + H,0 (B3aumoneiicTBue okcuua
MEJIM C COJITHOM KUCTIOTOM).
6. Moayyenne xjopuaa mmHka: 7Zn + 2HClI =7ZnCl, + H, T (IloBTOpHOE
B3aNMOJICCTBUE IIMHKA C COJITHOW KHUCJIOTOM ISl TOJIYYEHUS JPYroro
IPOJIYKTA).



PenleHne mnpaKkTHKO-OPHMEHTHPOBAHHBIX TeOPETHYECKHUX 3aJaHUIl HA
CBOMCTBA U MOJIyYeHHE HEOPTAHNYECKUX BelleCTB
IIpakTHKO-OpMEHTUPOBAHHBbIC 32/IaHHUS 10 HCOPTAHNYECKHUM BellecTBaM
3ananmue 1. [lonyyeHnune u cBOMCTBA KUCJI0POAA
YcaoBue: B maGopatopurt HEOOXOIUMO TMOJYYUTH KHUCIOPOJ W3 IEpMaHTaHaTa
Kayusi. OnuImTe crnocod MoJydYeHUs U JOKAKUTE HATMYUE KUCIOPOoa.

Pemenne:
1. Tonyuenwue:

o Peakuus paznoxenus: 2KMnO, 5 K,MnO, + MnO, + 0, T
« CobupaeM ra3 METOIOM BHITECHEHHS BOJIbI

2. JloKa3aTeabCTBO HATUYHS

o Trneromas Ty4nHKa SPKO BCIBIXMBAET B COOPaHHOM Ta3e

3aganue 2. CBoiicTBa KHCJIOT
YcaoBue: Kak nokaszaTh, 4TO COJISIHAs KHCJIOTa SIBISETCS CHJILHOM KHCIIOTOM?
[Ipenyoxure cnocod moydeHus XJI0poBO0PO/ia B IaOOpaTOPHH.
Pemienne:
1. Jloka3aTeabCTBO CHIIbI KUCIIOTHI:
« Bsaumogeiicteue ¢ metamutamu: Zn + 2HCl —» ZnCl, + H, T
« Brolzenenue Bogopoaa Ipu peakiuu ¢ MeTalljlaMU
2. TlomydeHue XJIOpOBOIOPOIA:
« NaCl + H,SO, —» NaHSO, + HCI T(npu c1abom HarpeBaHuH)
3aganue 3. CBoiicTBa OCHOBAHMI
YcaoBue:
[Tonyuute rugpokcua meau (II) u qokakuTe ero OCHOBHBIEC CBOMCTRBA.
Pemenue:
1. Tlonyuenue:
- CuS0,4 + 2NaOH - Cu(OH), | +Na,S0,
2. OCHOBHBIE CBOMCTBA:
o PacrtBopenue B kuciorax: Cu(OH), + 2HNO3; — Cu(NO3), + 2H,0
o H3MeHeHue OKpacKu MHIUKATOPOB
IIpakTH4eckoe NnpuMeHEHUe
1. Kucaopoa ucnoyib3yercsi B MEUIIMHE, METAJUTYPIuH, JJIs CBAPKH.
2. ConsiHasi KHUCJOTA TPUMEHSETCS B MPOM3BOJACTBE YAOOPECHHM, OUYHCTKE
METaJIJIOB.
3. T'uapoxcua MeaH MCIOJIB3YETCS B MPOU3BOCTBE KPACOK, KaK KaTaIM3aToP.
IIpy BBIMOJHEHUW 3aJaHUM Ba)KHO COOJIIOJATh IMpaBujia TEXHUKU OE€30MacHOCTH U
HCTMOJIb30BaTh COOTBETCTBYIOIIME CPEICTBA 3AIUTHI.

Tema 3.3. IIpou3B0ACTBO HEOPraHMYECKUX BellleCTB. JHAYEHUE M IPUMeEHEHHe
B OBITY U Ha IPOU3BOJACTBE

dopma TeKkylero KOHTPOJISl — TECTUPOBAHUE, MPaKTUYeCcKasi paboTa

Koa kontpoaupyemon komnerenuuu — OK 01, OK 02

TecToBoOE 3a1aHUeE:



1) Kakoe cbIpbé, He MOABEPIIOCH NPOMBILJICHHON nepepadoTke?

+ A) IONYIPOIYKT,

B) otxompl,

C) mpoayk,

D) muxra,

E) coipné.

2) IIpomoykuTe mNpemIOKeHHE. JJIEKTPOMATHMTHOE 00OraiieHue OCHOBAHO
HA...

A) .. pa3IUYHOM KPYMMHOCTH 3€PEH, BXOJISIINX B COCTAB ChIPbsi MUHEPAJIOB.

+ B) .. paznuuuu MarHUTHOW MPOHUIIAEMOCTHU WJIU DJIEKTPUUECKON MPOBOAUMOCTHU
KOMITOHEHTOB ChIPbSI.

C) .. pa3nuuuM CKOPOCTH TaJEHUSI YaCTHUIl, MUMEIOIIUX PA3HYI0 IUIOTHOCTH WIH
KPYIHOCTh, B MOTOKE >KUJIKOCTH WJIM ra3a Wik Ha JCHCTBUM LIEHTPOOEKHON CUJIBI.
D) .. paznuyHOi cMauyMBaeMOCTU 3EPEH OT/IEIbHBIX MUHEPATIOB BOJOM.

E) .. paznuuuu TemrepaTyp u MIOTHOCTH YaCTHIL.

3) UTo CIy:KUT CHIPbEM ISl MPOU3BOACTBA KAJIbINHUPOBAHHOM COAbI?

A) cynbbhun xenesa;

+ B) noBapeHHas COJIb, U3BECTHSIK;

C) ammuak, atMoc(epHbIil BO3AYX;

D) Bo3nyx, Boja, moBapeHHas COJIb;

E) okcun Hatpusi, Bosa, aTMOC(hEpHBINA BO3AYX.

4) Kakne ObIBaIOT C1IOCOOBI MPOU3BOJACTBA CEPHOM KUCJIOTHI?

A) bA0TalMOHHBIN U raTyprUYecKuil criocoObl MPOU3BOJICTBA;

B) xumunueckuit u puznueckuii cnocoosl MPOU3BOJICTBA;

+ C) KOHTaKTHBIA U HUTPO3HBIN CIIOCOOBI TPOU3BOJICTBA;

D) npsimoii cuHTE3 BOJIOPOJIa U CEPHI;

E) meTonom anmabatudeckoit abcopOum.

5) UTo CayKUT CHIPHEM ISl IPOU3BOJACTBA CEPHOM KUCJIOTHI?

A) BO31yX, BOJa, HUTPO3HBIC T'a3bl;

B) xnmopun Hatpusi 1 aMMuaK;

C) CUJIbBUHUT;

+ D) cepHblii KomyeaaH.

E) TonbKO cepHUCTBIE ra3sbl.

6) YTo mpoucxoAuT B NPOMBIBHBIX OAIIHAX € ra30M B NMPOU3BOJACTBE CEPHOIl
KHCJOTBI U3 Ko1ueaaHa?

A) oxnaxmaercs u cxxumaetcs 10 24 Mna;

B) opomatorcst pa30aBieHHON CEPHOM KUCTOTOM.

C) ounaercst OT NMbUIH;

+ D) ounmiaercst oT MbITIbsiKa U PTOpA.

E) opomatorcst KOHUEHTPUPOBAHHOW CEPHOU KUCIOTOM.

7) Uem opomIa0OTCH NMPOMBbIBHBbIE 0ALIHU B IIPOM3BOJACTBE CEPHOI KUCJIOTHI U3
KoJIyeaaHa?

+ A) pa30aBieHHON CEPHOM KUCIOTOM;

B) KoHLIEHTpUPOBAHHOM CEPHOM KHUCIIOTOM;

C) Boj1OM.



D) pactBopoM xsopuaa HaTpus;

E) paz0aBieHHOM CONSIHON KUCIOTOM.

8) Kakoe chipbe HCIIOIB3YIOT B IPOU3BOACTBE aMMHUAaKa?

+ A) Boay, IpUPOHBIN ra3, aTMOC(EPHBINA BO3AYX;

B) Bogy, Bogopo, aTMochepHbIi BO31YX.

C) kucnopoa, BOJIOPO/I, aMMHUaK, MPUPOAHBIN ra3, aTMOC(hepHBIN BO3YX;

D) ammuaxk, BoJIOpo/1, BOJY.

E) Bomopon, a3oT.

9) Ilox kaKuM JaBJIeHHEM MPOUCXOAUT MepBasi CTAAUSA NPOU3BOICTBA aA30THOM
KHMCJIOTHI € IBYMSI CTyNeHSIMH JaBJIeHU s ?

+ A) 0,42 Mma;

B) 0,108 Mia;

C) 14 Mna;

D) 0,8 Ma;

E) 11 MIla

10) Kakoii npoayKT HAXOAMT NPUMEHEHHE B MbLJIOBAPEHHUH, B NMPOU3BOJACTBE
IJIMHO3éMA — MOJYNPOAYKTA ISl MOJYYEeHUS] MeTAUIHYeCKOro aJIOMHUHUS, B
JIAKOKPACOYHOI, He(pTenepepadaThIBaKOLIEH NMPOMBIIIICHHOCTH, B
NPOM3BOJICTBE MCKYCCTBEHHOI0 MIEIKA, B NPOMBIIIJIEHHOCTH OPraHUYecKoro
CHHTEe3a M IPYIruX OTPACIAX HAPOAHOIO X03s1iicTBa?

+ A) eaxuil HaTp;

B) consinas xucnora;

C) cepHas KUCIOTa;

D) kanpurHUpOBaHHAsA COJA;

E) a3oTHas kucnora.

11) Yem nepeHocuTcsi TOK NPOBOJXHUKAX MEePBOro poaa?

+ A) 2JIeKTpOHaAMU;

B) monexynamu;

C) atomamu;

D) nonamu;

E) neiitponamu.

12) Kak Ha3bIBaeTcsi MpoILeECC, MPU KOTOPOM NPOXO0KIEHUH IEKTPUYECKOT 0
TOKA 4epe3 JJIEKTPOJUT HA 3JIEKTPOAAX, NPOUCXOAUT pa3psii HOHOB H
BbI/ICJISIIOTCS COOTBETCTBEHHO BellecTBa?

A) pacTBOpeHUEM;

+ B) anekTponu3om;

C) xoHaeH caIMe;

D) neronaruei;

E) abcopbuueii.

13) K xakom 000py10BaHNHU OCYLIECTBJISIOT 3JIEKTPOJIU3 XJIOPUCTOr0 HATPUSA?
A) B Ba"Hax ¢ ¢punpTpyromniei quadparMoi U amOMUHUEBBIM KaTOI0M;

+ B) B BaHHax ¢ QuibTpyromieit auadparMoin U xKeJae3HbIM KaTOJA0M;

C) B BanHax ¢ ¢punpTpytouei nuagparMoi 1 MarHMEBbIM KaTO0OM;

D) B BanHax ¢ ¢punpTpyronieit quadparMoi U MIaTUHOBBIM KaTOI0M;

E) Bce oTBeThI BepHBIE.



14) Ha 4yeM npouMcxXoaMT BbIJe/IeHHME BOAOPOAA NPH IPOM3BOACTBE €AKOIO
Hatpa?

A) HE IPOUCXOUT BBIJEICHUS BOJIOPO/IA;

B) Ha acbectoBoii nuadparme;

+ C) Ha xaroge;

D) na aHoge.

E) B BogHOM pacTtBOpE.

15) O xakom rase uaét pedb: B 00bIYHBIX YCJIOBHAX 0eCHBETHBIH a3 ¢ pe3KUM
crnenu(pUIecKUM 3aM1aX0M, ¢ Temneparypoi kunenus - 84,8°C u remneparypoii
miasJjenus - 114°C. Xopomuio pactBopum B Boje?

A) xiop;

B) cepHucThiii ras;

+ C) XJIOpUCTBINA BOJIOPO/T;

D) cepoBonopon;

E) yrnexucinelii ras.

16) Kakoii meTo1 HMeeT MPAKTH4YECKOE 3HAYECHUE MPHU MOJYYeHUH XJIOPUCTOr0
Boaopona?

+ A) npsiMOi CUHTE3 U3 BOAOPOJIa U XJI0Pa;

B) cynbdatnblit MeTox;

C) usBiieueHue U3 MPOAYKTOB XJIOPUPOBAHUS OPraHUUECKUX COCIMHEHUI;

D) rannypruueckuii METO;

E) meTon 1BOMHOr0 KOHTAaKTUPOBAHUSI.

17) Kakme 1Be moc/jieqoBaTeJlbHbIe CTaAUM BKJIKYaeT TMPOU3BOJICTBO
CHHTETHYECKOH COJISTHOM KMCJIOTHI?

A) KoHBepcus XJIOPOBOAOPO/Ia, epepadboTKa XJIOPUCTHIX T'a30B;

+ B) cuHTE3 XJI0pUCTOr0 BOAOPOA M3 XJIopa U abCOpPOIHIO XJIOPUCTOTO BOAOPOIA
BOJIOM;

C) xoHBepcus XJIOPOBOA0POIa, A0COPOIIHIO XJIOPUCTOTO BOJOPOAA BOIOM;

D) cunTe3 XJI0pucTOro BOAOPOAA U3 XJI0pa, IepepadoTKa XJIOPUCTHIX Ta30B;

E) cunres Bomopoa u3 xiopa, nepepadboTka ra3os;

18) Kakoe ycjioBHe JOJKHO OBITHL YUYTEHO NPH MOJa4ve XJ0pa U BOJAOPOAA B
ropejiky mne4u (IMpOM3BOACTBO COJISIHOM KHCJIOTHI METOAOM aauadaTuyeckoii
abcopOumu):

A) raspl IOJIalOT B TOPEJIKY M€Y B COOTHOIICHUHU, OOECIIEUUBAIOIIEM HEIOCTATOK
YIJIEKUCIIOTO rasa.

B) rasel mogaioT B ropesiky meyud B COOTHOIIEHUH, 00ECIEYMBAIOIIEM HEIOCTATOK
KHUCJIOpOJA.

C) raspl TOAAIOT B TOPENIKY IEYM B COOTHOIIECHHWH, OOCCIEUMBAIOIIEM H30BITOK
XJIopa.

+ D) rassl mojgaroT B TOPEJKY MeYd B COOTHOIIEHUH, OOCCIICYMBAIONIEM H30BITOK
BOZOpPOAA.

E) net BepHoro orsera.

IIpakTuyeckas padora:
3aganue 1. CocTraBpTe ypaBHEHUS, OMMCAHHBIX B TEKCTE PEAKIIUN.



N3BecTHO, uT0 B Mupe AoObiBaeTcss npuMepHo 100 MUIUIMOHOB TOHH MOBapeHHOM
comi B roa. Ha mumeBble HYXAbl pacXOLyeTCs OKOJIO OJHOM YETBEPTOM 4acTU
atoro konudectsa. Kyna ke uzner ocranpHas coyb?

[loBapeHHast CoJib COBEPIIEHHO HEOOXOAMMA MPH MPOU3BOJCTBE MSACHBIX U
PBIOHBIX  KOHCEpPBOB, OHA HCHOJB3YETCS B  METAJUIYPIMUECKOW  OTpaciu
MPOMBIIIVIEHHOCTH, TpH 00pabOTKE MEXOB W pa3jiMYHbIX KOX, B Ipolecce
MIPUTOTOBJICHUSI MBbUIA, HAET Ui [OJYYEHHs KaJbLIMHUPOBAaHHOM  COJBL,
npuMmeHsiercss B MeauuuHe. OCHOBHOM MOTPEOUTENh COJIM — XUMHUYECKas OTpacib
MPOMBIIIEHHOCTU. B 3TON 00nacTu Mcmosib3yeTcss HE TOJNBKO cama COjb, HO U
AJIEMEHTHI, COCTaBIAONIME €€. B mporecce 3JIeKTpoau3a €€ pacTBOpa IMOJIYYaroT
XJIOp, BOAOpOA M enkui Hatp. M3 pacTBopa €IKOro Harpa MHOJIy4YarOT TBEPAYIO
menoyb — kKayctuk. CoenHss BOAOPOA C XJIOPOM, MOJYYAOT CONSIHYIO KUCIIOTY.

Pemmenue K 3aaHu10:;
lano:
o OO6mas nob6prya moBapeHHoM conu: 100 mitH T/TOI

1
o Pacxojn Ha nuIIEeBbIC HYX/IbI: S OT 00I1IeET0 KOJIMYECTBa

Pemenue:
1. Haiinem KOIMYECTBO COJIU, PACXOYEMOE Ha MUIIECBBIC HYK/IbI.

100
v 25 MJIH TOHH

2. Ormpenenum KOJUYECTBO COJIH, KOTOPOE UIET Ha APYTUE HYXKIIbI.
100 — 25 = 75MJ1H TOHH

3. OCHOBHbIE HANPABJICHUS UCTIOIB30BAHMS COJTU TOMUMO MUIIEBBIX HYXKI:

o XuMuHueckasi MPOMBIIUIEHHOCTh (IIPOU3BOJCTBO XJI0pa, TUAPOKCUAA HATPUS,
COJIbI)

o KomMyHanbHOE X035UCTBO (ITPOTUBOTOJI0JIEHBIE PEArCHTHI )

o MenaunuHa (HU3NOTOTHIECKUI PACTBOP, AHTHCETITUKH )

o TexcTunbHast IPOMBIIIIICHHOCTD (OTOCIMBAHUE TKAHEH)

o IIpou3BoACTBO MbLIA U MOIOLIUX CPEACTB

» KoHcepBauus npoayKkToB

OTtser:

o Ha numieBbie Hyk bl pacxoayercst 25 MIIH TOHH COJIU

o Ha gpyrue Hyxasl uaet 75 MJIH TOHH

o OCHOBHBIE HAIpPaBJIEHHS MCIOJIB30BAHMS: XUMHUYECKAS] MPOMBILIIIEHHOCTD,
KOMMYHAJIbHOE XO3SHUCTBO, MEAMUIMHA, TEKCTWJIbHAS MPOMBIIIIEHHOCTD,
POU3BOJICTBO MOIOIINX CPEJCTB, KOHCEPBALIUS

Pa3nen 4. CTpoeHne U CBOIiCTBA OPraHM4eCcKUX BelleCTB
Tema 4.1. Kiuaccupukauus, HOMEHKJIATYpPa H CTPOCHHE OPraHHMYeCKHUX
BeLIECTB
dopma Tekylero KOHTPOJIS — TECTUPOBAHUE, MPaKTUYeCcKasi paboTa
Koa kontposupyemoin komnerenuuu — OK 01
TecrToBoe 3ananue:



1. DuaexkTpoHHasi KOH(PUIypauusi HAPYKHOIO 3JJEKTPOHHOIO CJIOS aToma
yriepoaa B BO30y:KI€HHOM COCTOSIHUM:

A. 3s23p2

b. 2s22p2

B. 3s13p3

+ 1. 2512p3

2. Ynciio v BU XMMHUYECKHX CBsI3eil B MoJiekyJie 3tana C2H6:
A.loubn

+b. 70

B.6cu In

I 20 u 67

3. O6mas ¢popmyaa CnH2n+2 cooTBeTCTBYET:

+ A. AikaHnam

b. Ankenam

B. Ankunam

I'. Apenam

4. Caeaywiue NpPU3HAKH: SP — ruOpuan3anus, JJIHMHA YIJepox — yriepoaHoi
cBs3m 0,120 um, yroJ cesazu 1800 xapakTepHbI 1JI MOJIEKYJIbI:
A. benzona

b. Orana

+ B. OTuHa

I'. Orena

o’ \
I

5. ®yHKIHOHAJIBHAS TPYNIA
COeIMHEHUM

A. Anpaeruaion

b. AMunoB

+ B. KapOoHOBBIX KHCIIOT

I'. CiupToB

)OTBETCTBYET KJIaccy

6. HazBanue BemectBa, popmyana koroporo CH2 — CH — CH3
|
CH3 CH3

A. 3 — metunOyran

+ b. 2 — MmetunOyran

B. 1,2 — gumeTunmponan

I'. 2,3 — numeTunnponax

7. HazBanue BeumiecTBa, GopmyJibl KOTOPbIX

CH3 - CH2 - CH2 - CH20H u CH3 — CH - CH2 - CH3

|

OH

A. BemectBaMM pa3HbIX KJIACCOB

b. I'omosoramu

+ B. U3omepamu

I'. OqHKMM U TEM K€ BEIIECTBOM



8. Tum XuMMHYECKOH CBfI3M MEXIAy AaroMamM Yyrjepoaa B MoJIeKyJe
nukjaonponana C3H6

+ A. OguHapHas

b. /IBoriHas

B. Tpoiinas

9. ITonsiTHe «rudpuAN3anMs opoOUTaAIECi» BBEJ B XUMHIO:

A. I1I. beptno

b. H. 3enunckuit

B. JI. Menneneen

+ I'. JI. [losiuHr

10. Moaekyasipuasi ¢popmyJia yriieBoJ0poaa ¢ OTHOCUTEJIbHON MOJIEKYJIAPHOM
Maccoi 58:

+ A. C4H10

b. C5HI10

B. C5H12

I'. C4HS

11. YcraHoBUTE COOTBETCTBHE

dopmyna COEJUHEHUS:

A. CH,

b. C4HoOH

B. CH;COOH

I. C6H12

Kitacc coennnenus:

. AJikaHbI

. AJIKeHbI

. AJIKUHBI

. Apennl

. Anpaeruasl

. KapO6oHOBBIE€ KHCIOTHI

7. CnupThl

12. Ina BemectBa, popmyaa koroporo CHz — CH, — CH, — CH,; — CH,OH.
CocTaBbTe CTPYKTYpHbIe ()OPMYJIBI OJHOIO0 TOMOJIOra M OJHOr0 H30Mepa.
Ha3zoBure Bce BenecTna.

OTtser:

CH3 — CH; — CH; — CH,OH

(6ytanos — 1)

N3omep (mpuMepHbIi BapUaHT)

CH3 — CH; — CH - CH; — CH,OH

|

CH3

(3 - meTmimenTaHO — 1)

13. cocTtaBbTe CTPYKTYPHYIO (hopMyry 3 — MeTH/IIeHTeHA — 1
Otser:

CHZ =CH-CH- CH2 - CH3

|

AN DN AW —



CH;

14. Ilepeunciiure BUAbI M30MEPUHU, XaPAKTEPHbIE 1/ AJTKUHOB

Otser:

1. N3omepusa yrimepogHoro ckenera 2. M3oMmepusi MOJNOKEHUS TPOMHOM CBA3U
(pynxumonanbHOM rpynmsl) 3. MexkinaccoBast H30MEpHsI

15. Jonumure ¢ppa3zy: «A3omepsl — 3TO BeuiecTsa

OtBer: HM30Mepsl — 3TO BEIIECTBA, MMEIOIIME OJWHAKOBBIA KAa4€CTBEHHBIA U
KOJIMYECTBEHHBI COCTaB, HO Pa3HYIO CTPYKTYpPHYIO hopmyy

IIpakTuyeckas padora: HomeHKkiaTypa OpraHM4eCKMX COEIMHEHUN OTIEIBHBIX
KJIaCCOB (HACHIIEHHbIEC, HEHACHIIIICHHbIE U aPOMAaTHUECKHUE YIII€BOIOPObI, CIIUPTHI,
(eHoIbI, anbJIeruabl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.) CocTaBiaeHUE MOJHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX ()OPMYJT OPraHUYECKUX BEIIECTB OTAEJIbHBIX KIIACCOB,
UCIIONB3ysl KX Ha3BaHMWA [0 CHUCTEMATHYECKOM HOMEHKiIarype. Pacuersl
npocTeiieil GopmMysibl OpraHuYecKON MOJIEKYJIbI, UCXOJ U3 3JIEMEHTHOTO COCTaBa

(B %).

IIpakTnuyeckas padora: HomeHK/IaTypa opraHM4ecKuX COeAMHEHUI
eab padoThI
N3yuyeHue HOMEHKIATYpbl OpPraHUYECKUX COCJAMHEHHM U OCBOCHHUE METO/OB
COCTaBIICHUS CTPYKTYPHBIX (OPMYI U pacueTa MpoCcTeHIIuX GopMys OPraHUYECKUX
BEILECTB.
TeopeTnyeckne 0CHOBBI
Opranuydeckue coelMHEHUN KIACCUDUIMPYIOTCS MO0 TUITY CBSI3€M MEXy aTOMaMHU
yriepoja:

« HaceplieHnHsie (aJIKaHbl)

o HeHacsileHHbIe (aJIKEHBI, aJTKUHBI)

o Apomatuueckue (apeHbl)
OCHOBHBIE KJIaCChl COETUHEHHIA:

o Crouptsl
o @DEHOJIBI
e Anbaeruabl
o KertoHbl

« KapOoHoBbIEe KHCITOTHI
IHopsinok BbINOJIHEHUS PA0OTHI
1. CocTaBiieHHEe CTPYKTYPHBIX (hopMy.I
o Omnpenenuts K1acc COeAUHEHHUS 10 Ha3BaHUIO
o Bemucarte 06myto hopmyy Kinacca
o CocCTaBHUThH MOTHYIO CTPYKTYPHYIO (GOpMYITY
o 3ammcaTh COKpPAIIEHHYIO CTPYKTYPHYIO (hopmyy
2. Pacuer mpocreiimeii ¢opmysbl J[aHO: 3IEMEHTHBIN COCTaB B MPOIIEHTaX
Pemenue:
1. Ilpunsats maccy Bemecta 3a 100 r
2. Haiit Macchl 71eMEHTOB
3. Paccunrarhs KOJIHMYECTBO MOJIEH KAXKIOI'0 DIIEMEHTA



4. HaliTu COOTHOIIIEHUE MOJIEH
5. IlpuBecTtH K 1€JIBIM YHCIIaM
IIpuMep BbINOJIHEHUA
3aaHue: cocTaBUTh (POPMYJIBI U PACCUUTATh IPOCTEHITYIO (POpMyYIy JUIsl BEIIECTBA
2-xJ0po0yTanou-1
1. Ompenenenue kiacca: CIUPT C rajJoreH3aMeleHueM
2. O6mas ¢popmyna: C,H,,,10H
3. Ilonnas dopmyna: CH,OH — CHCI — CH, — CH;
4. Cokpamennas ¢popmyna: C,HqOCI
IIpumep pacuyera npocreimei popmyJibl:
Hano: w(C) = 40%, w(H) = 6,7%, w(0) = 53,3%

Pemenmue:
1. m(C) = 40r,m(H) = 6.7r,m(0) = 53.3r
2. n(C) = % = 3.33 mosab n(H) = % = 6.7mosb n(0) = 513—: = 3.33 M0JIb

3. Cootnomenne: C:H:0 = 3,33:6,7:3,33 =1:2:1
4. TIpocreitmas popmyna: CH,0
KoHTposbHbIE BONIPOCHI
1. OcHOBHBIEC MPUHITUTIEI CUCTEMATHUYECKONH HOMEHKIJIATYPBI
2. TlpaBuna cocTaBieHUS CTPYKTYPHBIX PopMy
3. Meroasl pacuera npocTenmux GopmMy
4. Oco0eHHOCTH HOMEHKJIATYPhl Pa3IMYHbIX KJIACCOB COSTUHEHUHN
TpeOoBaHus K 0TUETY
OT4YeT HOMKEH COAEPHKATH:!
o HasBanue pabotsI
o llenn
o Ilopsaok BbITIOSHEHUS
o Ilpumepsl pemieHus 3aaad
o OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI
o BriBog

Tema 4.2. CBoiicTBa OpraHuyecKnx coeJuHeHNH
dopma TeKyllero KOHTPOJSA — TECTUPOBaHHWE, TMpakThueckas paboTa,
nabopaTtopHas pabora
Koa kouTposaunpyemoii komnerenunu — OK 01, OK 02
TecrToBoe 3ananue:
1. Kak Ha3bIBalOTCSl OPraHU4YecKue BelleCTBA, CTPYKTYPHbIE HMKJIbI KOTOPBIX
00pa3yloT TOJbKO aTOMBI YIJIepoaa:
+ a) KapOouuknnueckue
0) HempenenbHbie
B) IIpenenbHbie
2. Kakoii 3j1eMeHT COAepKUT THOJIbHAS IPynmna:
a) A3or
+0) Cepy
B) ®ocdop



3. Kak kji1accupuuupyroTcs aJIKaHbI:

a) KapOonukinueckue aaTuiuKIndecKue COeTUHEHUS

0) HenaceplenHble anudaTuyecKkue CoeTMHEHUS

+ B) Hachiiiennsie anudaTtudeckue CoeTMHEHUs

4. Kakyio ¢popmyiy uMeeT aMHaHAs Ipynmna:

+ a) -CONH;

0) -NO

B) -NH2

5. Kak Ha3bpIBalOTCsi OpraHu4YecKue COeIUHEHHUsl, HMeKIIHe 3aMKHYTYIO,
HEOTKPBITYIO lleNb ATOMOB:

a) Hacelennanie

0) AIUKINYECKHe

+ B) [uknuueckue

6. Kak nazpiBaercs rpynna -COOH:

a) KapOonunpHas

+ 0) KapbokcunpHas

B) ['mapokcunnas

7. K xakuM coeIMHEHUSIM OTHOCSITCSI HYKJI€HHOBbIE KUCJIOThI:

a) A3zoTcoaepkaiium

6) Kucnopoaconepxaium

+ B) ®ocdopopraHndecKuM

8. UTo Takoe rerepouMKJINYECKHE COCTUHEHUS:

+ a) [luknuyeckue coeTMHEHUs], coJiepkalue GyHKIUOHATBHYIO TPYIITY
0) Luknuueckue coeIMHEHUS, CoJIep Kalllie 1B TBONHBIEC CBI3U

B) Lluknuyeckue coenMHeHUs, coepsKalue AononHuTensuyto rpynny CH,
9. UTo OTHOCUTCS K yIJ1€BOIAM:

a) CiupThl

0) AMUHOKHCIIOTBI

+ B) ApeHbl

10. Yto moxeT BXOAUTH B PYHKIMOHAJIbHYIO TPYIITY:

a) ATOMBI a30Ta

0) ATOMBI TaJIOT€HOB

+ B) O0a BapuaHTa BEpHbI

r) Het BepHOro orsera

11. Kakue BemecTBa, KpoMe BOAOPOAA U yIJjIepoaa, MOT'YyT BXOJUTh B COCTAB
OPraHMYeCcKMX BelleCTB:

a) A3or

0) ®ochop

+ B) OOa BapuaHTa BEpHbI

r) Het BepHOro orsera

12. YUto Takoe u3oMephbl:

a) CoenuHenus, ornuyarouecs Ha ase rpymnnsl CH,

+ 0) BemectBa, umeromue OJWHAKOBBIA MOJEKYISIPHBIM COCTaB, HO pa3HYIO

CTPYKTYPY



B) BemectBa, uMeronue OJWHAKOBYIO CTPYKTYPY, HO pa3HbI MOJICKYJISPHBIN
COCTaB

13. YTto TaKkoe CTPYKTYpPHBIE H30MeEPHhI:

+ a) CoeauHeHUs, OTIUYAIOIIUECS XUMHYECKUM CTPOCHHEM, HO HMEIOIINE
OJVMHAKOBBIM KAYE€CTBEHHBIN U KOJIMYECTBEHHBIA COCTAB

0) CoenuHeHusi, OTIUYAIOIINECS KAaUECTBEHHBIM M KOJIMYECTBEHHBIM COCTaBOM, HO
HMMEIOIINE OJJMHAKOBOE XUMHYECKOE CTPOCHUE

B) CoenuHeHUs, OTIUYAIOIIMECS XUMHYECKUM CTPOCHHEM, KAa4eCTBEHHBIM U
KOJINYECTBEHHBIM COCTABOM

14. Kaky1o CTPYKTYpy MMeeT YIJIEPOAHBbIN CKeJeT OPraHu4eCKuX COeAUHECHUII:
a) [luknnueckyro

0) Henuknnueckyro

+ B) OTKPBITYIO, 3aKPBITYIO

15. Ck0JbKO OPraHN4YecKMX BeleCTB HACYMTHIBACTCS B MHpe:

+ a) 141 mwmon

0) 121 MumroH

B) 121 ThICSIUa

16. Kakasi BaJIeHTHOCTH y yriepoaa:

a)l

+0) IV

B) II

17. Yro caenan Anekcanap byT/iepoB 1jisi pa3BUTHS OPraHUYECKOM XUMHU:

a) BeisiBUII, UTO MOJTy4YaeMble U3 KUBBIX OPTaHU3MOB BEILIECTBA COJIEPHKAT YIIIEPO/,
BOAOPOM, KACIOPO, a30T

0) CuHTEe3UpOBaJl MOUYEBUHY, Pa3BesiB MU(, UTO OPraHUYECKUE COCAMHEHUS HEJb35
CUHTE3UPOBATh

+ B) Pa3paboTan Teopuro XUMHUECKOTO CTPOCHUS

18. Kaxkoe u3 yrBep:K/1eHuil sIBISIETCA BEPHBIM:

a) XUMHUYECKUE CBOMCTBA 3aBUCIT OT CTPOCHUS U COCTaBa MOJIEKYJI

0) XumMu4eckuil xapakTep aTOMOB MEHSETCS B 3aBUCHMOCTH OT TOTO, C KaKUMU
aTOMaMU OHU CBSI3aHbI B MOJIEKYJIE

+ B) O0a BapuaHTa BEpHbI

r) Her BepHoro orsera

19. KT0 BBEJI NOHSATHE OPraHUYECKAS] XUMMS»:

a) AntyaH Jlopan JlaBya3ne

0) ®punpux Kekyme

+ B) Ménc Bepuennyc

20. Hyk/1enHOBbIE€ KUCJIOTHI OTHOCATCH K:

a) Kucnoposcoaepxammum

+ 0) dochopopraHndeckum

B) A30TCOaepKaIium

IIpakTuyeckas padora: Pemenne nenoyek npeBpanieHuil HA TEHETUYECKYIO CBA3b
MEXIYy KJIacCaMy OpPraHWYECKMX COCIMHEHWM C COCTABJICHHUEM HAa3BAHUU
OpPraHUYEeCKUX  COCAWHEHUW 1O  TPUBHAIBHOM WA  MEXIYHApOIHOU



CUCTEMATHYECKON HOMeHKJaType. PelleHune pacyeTHBIX 3ajad MO YpaBHEHUSIM
peakuuii ¢ yyacTUeM OpPraHUYeCKHX BEUIECTB.

JlaGoparopHasi padora «llonydyeHue 3TUIIEHA U U3YYEHUE €TO CBOMCTBY.
[Tonyuenue >TwieHa W3 ATaHOJA B JIAOOPATOPUU U U3YUYCHUE €r0 (PU3MUECKUX U
XUMUYECKUX CBOUCTB. COCTaBJICHUE PEAKIMNA TPUCOCAMHEHUS M OKHCICHHUS Ha
npuMepe dTUJICHA.

Perienrie pacueTHBIX 3a/lady C KCMOJIB30BAaHUEM IUIOTHOCTH Ta30B MO BOJOPOIY U
BO3JIYXY.

a) chopMyIUpyHTE 1eIb IIAHUPYEMOTO AKCIIEPUMEHTA;

0) 00BsICHUTE, K KAKOMY KJIAaCCy OPraHUYECKUX BEIIECTB OTHOCUTCS ITUJICH;

B) OOBSICHUTE, KAKUMU XUMHYECKUMH CBOMCTBAMU OO0JAJalOT BEIIECTBA JAHHOTO
KJlacca, Kakhe KaueCTBEHHBIC PEaKIuU JIJIsl UX O0HAPYKEHUSI UCTIONb3YIOTCS,

r) OOBACHUTE, KaK MOXHO TOJYYUTh BEIIECTBA JAHHOTO Kjacca COEIWHECHHMN B
71a00paTOPHBIX YCIOBUSX;

1) OOBACHUTE, U3 YETO COCTOUT IPUOOP IS TIOJIyICHUS Ta30B;

€) TEePEUHCINTE OCHOBHBIC AaCIEeKThl COOJIOJICHUS TEXHUKU O€30MacHOCTH TPHU

padore ¢ JIBX  (3TuiioBBIi  CcOUpT),  arpecCMBHBIMU  peareHTaMu
(KOHIIGHTpUpOBaHHAs ~ CEpHAasl  KHUCJOTa), HarpeBaTeJdbHbIMH  NpuOOpamMu
(ciupToBKa).

Pewenue:

IIpakTuueckas padora: I'eHeTH4YecKasi CBSI3b MEKAY KJIACCAMH OPTraHMYeCKHX
coeIMHEHUH
eab padoThl
N3ydeHre TeHETUYECKON CBS3M MEXAY KilacCaMu OpPraHUYECKHX BEILECTB,
COCTaBJICHUE YPABHEHUW PEAKIUM U PEIICHUE PACUCTHBIX 3a/1a4.
TeopeTnyeckne 0CHOBBI
I'eneTn4yeckasi CBAI3b — 3TO BO3MOKHOCTH IPEBPAILICHHS BEUIECTB OJHOIO Kiiacca
B BelllecTBa APYroro kiacca. OCHOBHBIE KJIACChl OPraHUYECKUX COCTUHEHUN:
o YTrneBoJaOpObl (JIKaHbI, aTKEHbI, aJIKUHbI, APEHBI)
o Cnupter
e Anbaeruabl
« KapOoHoBbIEe KHCIOTHI
o Tanorennpoun3BoHbBIE
e AMUHBI
IopsioK BbINOJTHEHUS PadOTHI
1. CocraBinenue ypaBHeHuii peakumii [Ipumep nenouku npespamennii: CH
CH, - CH3Cl - C,H4 —» C,H;OH — CH3;COOH
2. Ha3BaHus coeauHeHMI
o Ilo cucremaTnyeckoii HOMEHKIIATYPE:
o CH, — Meran
o C2H6 — 3TaH
o Cy;H50OH — stanon
o CH3COOH — ykcycHas kuciora



o [Ilo TpuBHanbHON HOMEHKIIATYPE:
o METaHOoI
o ATaHOI
o YKCyCHasl KHCIIOTa
Pemienune pacueTHbIX 32124 AJITOPUTM PELICHUS:
3anucarth ypaBHEHUE PEAKIUU
Haiitu MossipHBIE MacChl BEIIECTB
CocTaBUTh MPOIMOPIHIO MO YPABHEHHUIO
PaccuuTaTh NCKOMBIE BEIMUHUHBI
[Ipumep 3amaun: BelumciauTe Maccy 3TaHoJa, MOidydyeHHoro u3 11,2 n stuiena
(1.y.).
Pemenne: C,H, + H,0 - C,Hsn(C,H,) = Y =22 _ 0.5 monb m(C,H:OH) =

Vi, 224

n-M=0,5-46 = 23r
TpedoBanust K opopMIeHUIO

1. 3amucarh HOMEp U Ha3BaHUE PAOOTHI

2. YKkasathb 1eib

3. BeImosiHUTE Bce 3agaHus

4. Cnenatb BBIBOJIbI
KoHTposbHbIE BONIPOCHI

1. Yto Takoe reHeTHYECKas CBA3b?

2. Ha3oBuTe OCHOBHBIE KJIACCHl OPraHUYECKUX COSTUHEHUIN

3. Kak cocTtaBisaTh Ha3BaHMsI MO0 CUCTEMATUUYECKONW HOMEHKIIaType?

4. Kakue TUIbl peaklyil XapaKTEPHBI 11 OPraHMYECKUX BELIECTB?
BriBOa
B xome paboTbl wu3y4eHbl OCHOBHBIE THIBI MPEBPANICHUN OPraHUYECKUX
COCJIMHEHUN, OCBOCHBI METOJIbI COCTABJICHUS YPaBHEHUH pEaKUUM, IOJIYYECHBI
HABBIKY PEILICHHS PACUETHBIX 33/1a4 C YYaCTUEM OPTaHUYECKUX BEILIECTB.

No ko

Tema 4.3. OpraHuyeckue BelleCTBA B JKU3HEIEATEJbHOCTH 4eJ0BeEKA.
IIpou3BoOaACTBO U NPUMEHEHUE OPrAHUYECKHUX BEUIECTB B IPOMBILIVICHHOCTH
dDopMa TeKyLIEero KOHTPOJISI — YCTHBINA ONPOC, pELICHUE 3aauun- Kenca

Koa kouTposaupyemoii komnerenunu — OK 01, OK 02

Bomnpocsl 1151 yCTHOr0 onpoca

1. BcnomHuTe, Kakue BeNIECTBA Ha3bIBAIOT oOpraHndeckuMu. Kakas xumus
Ha3bIBAETCS OPTaHUYECKON?

2. IlpuBeauTe nmpuMepbl HEKOTOPBIX OpraHMYECKUX BelecTB. B uém ux cxoacteo?
3. [IpuBeguTe MpUMepbl MPUMEHEHHSI OPTAHUYECKUX COSTMHEHUIN

4. IlpuBenurTe NpUMEPHl CUHTETUYECKUX BEIIECTBA U MATEPHUATIOB, BAXKHBIX IS
YKW3HU YEJIOBEKA, HO HE UMEIOIIUX aHAJIOIOB B IPUPO/IE.

5. Kakue BemecrBa OTHOCATCS K OpPraHMYECKHMM M OTKYyJa MPOUCXOAUT UX
Ha3BaHue?

6. IlpuBenure ompeneneHuss OpraHUYEeCKOr XUMUHU. UTO SABISETCS MPEIMETOM €€
W3y4eHUs?

7. Kakoe MeCTO 3aHMMAlOT OPraHUYECKNE BEIIECTBA B XUMUHU KHUBOTO?



8. [louemy yriepona Ha3bIBalOT OCHOBOM KU3HU?
9. IlpuBeaure mpUMEpPbl OPraHUYECKUX BEMIECTB MPUPOAHOTO U CUHTETHYECKOTO
MIPOUCXOXKICHUS U YKaXKUTE 00JIaCTH UX MPUMEHEHUS.

3anava-keic

3amaHue: TPOMEXKYTOUYHBIM MPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX KUBOTHBIX
ABJIAETCS MOJIOYHAs KHUCJIOTAa. 3amax 3TOM KHUCIOThl KPOBOCOCYIHE HACEKOMBIE
yJIaBJIMBAIOT HA 3HAYUTEIIBHOM PACCTOSHUH.

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

2. YcraHoBure (GopMyly MOJOYHOM KHUCIOTHI, KOTOpas IMOMOTAaeT HACEKOMBIM
HaXOJUTh TEIUIOKPOBHBIX >KUBOTHBIX, €CJIM MAaCCOBBIE JIOJIM JJEMEHTOB B HeEW
coctaBistoT: yraepona — 40,00%, Bogopona — 6,67%, kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTYPHYIO (hOPMYITy MOJIOYHOM KUCAOTHI. HazoBuTE KUCIOTY MO
HomeHkiarype MIOITAK.

4. Ha ocHOBaHUU CTPOCHUS MOJOYHON KHUCJIOTHI CAENANTE BHIBOJ O €€ XUMHUYECKUX
CBOMCTBAaX.

5. HaiimuTe B MHTEpHETE WJIM JIPYTMX MCTOYHUKAX MH(OpPMAIMIO O MPUMEHEHUU
MOJIOYHOU KHUCJIOTHI.

Py6exnbiii koHTpoJb mo Pa3zmeny 4. CTtpoeHue m CBOMCTBA OPraHMYeCKHX
BeIlIECTB

®opma py0eKHOro KOHTPOJISI — KOHTPOJIbHAs paboTa

Kona kontpoaupyemoii komnerennuu — OK 01, OK 02

| Bapuanrt

1. OPTAHUYECKASA XUMUSA U3YYAET
1) cBolicTBa OPraHUYECKUX FJIEMEHTOB

2) peakiiiy B )KMBBIX OpraHU3Max

3) crocoObI mepepaboTKH HEPTEIPOIYKTOB

4) cBOMCTBA YIJIEBOJOPOJIOB M UX ITPOU3BOIHBIX.
2. YcTaHOBHUTE COOTBETCTBHE:

OYHKIUOHAJIBHAS I'PYIIIIA HA3BAHHUE ®OPMYVYJIA
1) kapOokcuIbHAS A.—OH
2) aMuHOTpyIIa b. — SO3H
3) HuTporpymmna B. - CHO
4) cynpdorpyrma I'.—SH
5) anpaernaHas JI. —NO2
E. - COOH
K. — NH2
3.— CH3

3. BJIMKAMIIIAM F'OMOJIOTOM ITPOITAHA SIBJISIETCS
1) CoHe



2) C4Hg

3) C,H,

4) C4Heg

4. YcTaHOBUTE COOTBETCTBHE:

SHAYEHUE B JXM3HEJIEATEJIBHOCTU YEJIOBEKA [IIPEJEJIBHBIX
YI'JIEBOJIOPO/IOB

1) aHeCTE3UpYyouIee CpPEACTBOB | A. IMKJIONPOIaH
XHPYPTrun

2) OCHOBHOE BeLIeCTBO MpHupojHOro | b. u300kTan
(momyTHOT0) rasa

3) rmaBHas coCcTaBHAs 4acTh OCH3MHA B. sTan
4) cpIpbe JUIs TIOJTyYEHUs dTUJICHA I'. nuknobyran
J1. MeTaH

E. nmuknorekcan

5. HENPEJIEJIBHBIE YIJIEBOJAOPO/Ibl, MOJIEKYJIbl KOTOPBIX
COJIEPKAT JIBE IBOMHBIE CBSI3 1 HUMEIOT OBIIYIO ®OPMY.JTY
CnH2n-2 (n=3), HA3BBIBAIOTCHA
6. KAYECTBEHHASI PEAKIUMSI, XAPAKTEPHAS JIUIsI BCEX
AJIKEHOB, AJIKMHOB U AJIKAJIUEHOB

1) o6pazoBanme Gemnoro ocanka ¢ [Ag(NH3)2]OH 3) «mennoro 3epkana»

2) obecuBeurBaHUE pacTBOpa Hojaa 4) ropeHue

7. YcTaHOBUTE COOTBETCTBHE:

3HAYEHHUE

1) cuHTE3 MOJUIIPOITHIICHA

2) cuHTEe3 Kay4dykKa

3) cuHTE3 TePMO- ¥ KUCIIOTOYCTOWYHUBOTO TOJIMMeEpa TedIoHa

4) moyiyuyeHHE TOJTUATUIICHA

5) cxxuranue u 00pa3oBaHKUE BHICOKOTEMIIEPATYPHOTO

TUTAMEHHM JIJIs1 aBTOT€HHOW CBapKU METAJUIOB

BEIHIECTBO

A. 6yTten-2

b. oren

B. anerunen

I'. nuBnHUN

J1. XJIOpUCTBIN BUHUII

E. TerpadTopaTunen

K. mponien

3. mponuH

8. OPTAHUYECKHUE BEHIECTBA, COJAEPKAIIUE B MOJIEKVYJIE
I'MAPOKCHUJBHYIO I'PYIIITY, CBA3AHHYIO HENIOCPEACTBEHHO C
BEH30JIbHBIM KOJIBI1IOM HA3BIBAIOTCAA
9. YcranoBuTe COOTBETCTBHE:




ME/NKO-BUOJIOI'MYECKOE BEHIECTBO
SHAYEHUE

1) cpenctBo ju1s1 0011IeTO HApKO3a A. benon

2) KOMIIOHEHT COCTaBa >XUpPOB, ocHOBA | b. OeH3MII0BBIN ciupT
Masen

3) CUNBHBIN AHTUCEITHK, ST B. cop6ur

4) 3aMeHHUTENb caxapa I'. MmeTaHoON

5) naymmcTtoe BemiecTBO, (ukcarop | E. aTuneHrnukosns
3amaxa

K. quaTunosslii 3¢up

3. IMMETUJIOBbIN up

10. BEHIECTBO IIPU TIONMAJAHUU HA KOXY U CJIHU3UCTBIE
BBI3BIBAET OXOI'M; TIPM XPOHMYECKOM BO3JEVCTBUHN
HAPYHIAETCHA COH, MOSBJAETCA I'OJIOBHAS BOJIb,
YUAHIAETCA CEPAUEBUEHUE, TOPAXKAETCS INEYEHDb, ITIOYKU;
INPUEM HECKOJIBKUX T'PAMMOB BHYTPb [PUBOJIUT K
JETAJIBHOMY WCXOJIY, - 29TO JEMCTBUE HA OPIAHHU3M
YEJIOBEKA

1)stunenriaukons 2) ¢penona 3) atanona 4) MeTaHosa

11. OIIUBKA B OINUCAHUU OUBNYECKUX CBOICTB
OOPMAJIBAET'NIA

1) pe3kuii pazapaxkaromuii 3anax

2) MJIOTHOCTH OOJIBIIIE BOJIBI

3) XOpoI1I0 pacTBOPUM B BOJIE U OPraHUUYECKUX PACTBOPUTEIAX

4) OeclBETHBIN a3

5) t xunenus Qopmanpaeruga < t KumeHus cnupra (IpU paBHOM YHCIE aTOMOB

yTJiepoja)

12. YcTaHOBHTE COOTBETCTBHE

HOMEHKIJIATYPA TPUBUAJIbBHAA " (AJIN)
CUCTEMATHUYECKAZ PAIIMOHAJIbHAA

1) nporneHan b A. MacJISTHBIN ajIbJerua

2) IPOTIaHOH b. MmetundennakeTon

3) MeTaHaNb B. 1TMMETHJIKETOH, alleTOH

4) Gyrananb I'. akpHJIOBBIN AJIBIETU]

5) aneroheHOH J1. BayiepruaHOBBIN aJbJICTH]T

E. mypaBbuHbIl, hopManbIeTH T

K. nmpTriakeToH

3. TPOMMOHOBBIN AJIbICTH]

13. YcTaHOBUTE COOTBETCTBHE:

KAPGOHMJIbBHOE COE/IMHEHUME OBJIACTHU I[TPUMEHEHM A

1) anieTon A. IPOW3BOJICTBO YKCYCHOM KHUCIJIOTHI

2) popmanbaerus b. 3amenuresns caxapa




3) aneranpaerun B. pacTBOpHTEIh KPACOK, JIAKOB

4) 6eH3anbACTUT I'. oTOenuBaroIee BEIIECTBO

J1. napdromepusi, Kpacutenu

E. mpon3BoaCTBO MaprapuHa

K. mimacTMacchl, CMOJIbI, JIEKapCTBa

14. BEIHIECTBO OBPA3YETCSA B IIEYEHHM ITIOCJIE IIPUHATHUA
AJIKOI'OJIA MU BbBI3BIBAET OTPABJIEHUE, HA3BIBAEMOE
ABCTUHEHTHBIM CHHJAPOMOM; BJ/JAbIXAHUE EI'O IIAPOB
BBI3BIBAET I'OJIOBHYIO BOJIb, KALHIEJIb, B TAKEJIBIX CJOYYAAX
INHEBMOHMIO U OTEK JIEIT'KHUX; IIPU KOHTAKTE BO3HUKAET
PE3b B TJIABAX - OTO JAEWCTBHUE HA OPTAHHM3M YEJIOBEKA

15. YeraHoBUTE IPABUIIBHYIO IOCJIEA0BATEIbHOCTD:
KAPBOHOBA KHUCJIOTA — 3TO

1) opranuveckoe BeliecTBo, 4) KapOOKCUIBHBIX FPYIIT

2) WX HECKOJIBKO 5) MOJIEKYJia KOTOPOTO

3) COIEepKUT OJIHY

16. YcTaHoBUTE COOTBETCTBHE:

HA3BAHHUE KUCJIOTHI

1) macnsHas

2) maBeseBas

3) nupoBUHOTrpaHAs

4) maBesneBOyKCycHas

5) naapbMUTHHOBAs

coJin

A. nupyBat

b. uutpar

B. okcanar

I'. manar

/1. auerar

E. manemuTat

XK. 6ytupar

3. oKcajoanerar

17. YcraHoBUTE COOTBETCTBHE:
MEJIUKO-BUOJOTI'NMYECKOE 3HAYEHUE

1) conepXuTcs B TUCThSIX MHOTUX PACTEHUM, IPUMEHSIIOT JJIsl KOJTUYECTBEHHOTO
onpeieNIeHUs

KaJIbLIUSI B OMOJIOTUYECKUX JKUIKOCTIX

2) oOpasyeTcs Mpu KBAIICHWN KAIYCThl M CKUCAHUU MOJIOKA
3) conepkuTCs B Arofax OPYCHUKH U KITIOKBbBI, PACTUTEIbHBIN KOHCEPBAHT U
AHTUCEITUK

4) CTpYKTYpHBIII KOMIIOHEHT >KUPOB

5) BKYCOBO€ M KOHCEPBUPYIOIIEE BEIIECTBO B MHUIIEBOM MPOMBIIIIICHHOCTH
KHUCJIOTA



A. TMMOHHas

b. MonmoyHas

B. meTtaHoBas

I'. akpunoBas

J1. TaTbMUTHHOBAS

E. nponmmonoBas

XK. 6eHzoitHas

3. maseneBas

18. YcranoBuTe COOTBEeTCTBHE:

KJIACC YTI'JIEBOJIOB

1) MoHOCaxapuabl

2) nucaxapusl

3) monucaxapu/ibl

BEHIECTBO

A. roko3a

b. cop6ur

B. caxapo3za

I'. rmrokoHOBAsE KMCIIOTA

J1. kpaxman

E. rmuuepun

XK. dypan

19. OTJIMYUTD I'VTIOKO3Y OT I'NIMIOEPUHA MOYKHO 11O PEAKIINHU
1) «cepebpstHOTO 3epKaiay

2) ¢ ruapokcunom mean (II) B menouHoit cpene 6e3 HarpeBaHus
3) sTepudukanuu ¢ yKCyCHbIM aHTUAPUIIOM
4) ¢ rajioreHaJIKaHaMU

20. YcranoBuTeE COOTBETCTBHE:
BUOJIOI'NMYECKOE 3HAYEHHUE

1) cTpyKTYypHBIIT KOMIOHEHT KJIETOYHON CTEHKU
2) pe3epBHBII MOIUCAXaPU]T ) KUBOTHBIX

3) KOMIOHEHT HYKJIEUHOBBIX KHCIIOT

4) pe3epBHBIN TTOIMCaXapu/l pacTCHUM
YIJIEBOJ

A. TIMKOTeH

b. caxapo3sa

B. xpaxman

I'. rmroko3a

J1. makTo3a

E. nemmronosa

K. nezoxkcupudo3a

Il BapuanT

1.MHOI'OOBPA3UE OPTAHUYECKUX COEJJUHEHUHA
OBBACHSETCA CIIOCOBHOCTBIO OBPA3OBBIBATD

1) u3omepsl 1J151 MHOTUX BEIIECTB



2) apoMatuyeckue sjpa

3) uenu v KoJybIla U3 aTOMOB YIJIepoja
4) TOMOJIOTH JJIs1 BCEX BEIIECTB

2. YcraHoBUTE COOTBETCTBHE:

OYHKIIMOHAJIBHAS I'PYIIIIA GOPMYVYIJIA
1) THONBHAS A.—OH
2) anpleruaHas b. — SOzH
3) HUTpoOrpyIIma B. - CHO
4) cynsdorpymnna I'.—SH
5) amuHOTrpymmna . —NO,
E. - COOH
XK. - CH3
3. —NH2
3. BIINKAWUIIAM I'OMOJIOIOM IIPOITIEHA SIBJISIETCS
1) C2H6
2) C4H10
3) C2H4
4) C4H6

4. IOJOXEHHUE, HE OTHOCSIIEECS K TEOPUU AM. BYTJIEPOBA

1) Bce BelecTBa UMEIOT MOCTOSHHBIN KaYeCTBEHHBIN M KOJTUYECTBEHHBIN COCTaB

2) cBOWCTBa BellecTBa (XUMHUYECKHE U (DU3HUECKHE) 3aBUCAT OT €r0 CTPOCHHS

3) aTOMBI U TPYIIIBI aTOMOB B MOJICKYJIE B3aMMHO BIHMSIOT IPYT Ha JApyra

4) 3Hast CBOMCTBA BEIIECTBA, MOYKHO YCTAHOBUTH €r0 CTPOCHUE, K HA00OPOT.

5. HABBAHUE BEHIECTBA, I'V”TABHAS LEIIb KOTOPOI'O COCTOUT
N3 YETBIPEX ATOMOB YIJIEPOIJA, COAEPKHUT AJIBAETUJIHYIO
T'PYIITY U OJHY JABOMHYIO CBSI3b, A TAK KE JBA METHUJIbHBIX
PAJIUKAJIA

1) 3,3-aumeTna0yTeH-2-aib

2) 2,4-nuMeTHIIOyTeH-3-alTb

3) 2,2-nuMeTHIIOyTeH-2-aJTh

4) 2,3-qumeTunoyTeH-3-ajab

6. YcTraHoBHUTE COOTBETCTBHE:

3HAYUYEHUE B
KXMN3HEAEATEJIBHOCTU YEJIOBEKA

T AJIOTEHOITPOU3BO/IHBIE
VIJIEBOJJOPOJIOB

1) pacTBOpHUTENh MHOTHX OPTraHUYECKHX | A. TETpaQTOPITUIICH

BCIICCTB

2) npenapar JJisi MECTHOW aHECTE3UH b. strnxnopug

3) MoHOMep Myl MOJydeHus noiumepa | B. 6pommnpomnan

tedioHa

4) xnapoarent (ppeoH) I'. nudropnuxiopmeran

. 1,2,3-tpubpommnponan

E. Bunmixsopun




| K. Terpaxnopmeran \

7. HENPEJIEJIBHBIE YIJIEBOJAOPO/blI, MOJIEKYJIbl KOTOPbIX
COJAEPXKAT OJIHY JIBOHHYIO CBSI3b M HWMEIOT OBIIYIO
®OPMYJY CnH2n (n>2), HA3BBIBAIOTCHA
8. CXO/IHBIE ®U3NYECKHUE CBOMCTBA KAYUYKOB

1) nerko Kumsmas >KMIKOCTh ¢ PE3KUM 3allaxoM, XOPOILIO PACTBOPSAETCS B BOJIE
2) 31aCTUYHOCTb, BJIAro- U BO3AyXOHENPOHULIAEMOCTh

3) GecuBeTHBII ra3, He pacTBOPAETCA B BOJIE, tKUI HIKE, YEM Yy alleTUIIeHa

4) MacnsiHUCTas TycTas *KUIKOCTh, HE pacTBOPSAETCS B BOJIE

9. OPTAHUYECKHE BEHIECTBA, B MOJIEKYJIAX KOTOPBIX /IBA
VYIJEBOJOPOIHBIX PAJIUKAJIA CBSI3AHBI MEXJIY COBOM
ATOMOM KHUCJIOPOJAA HA3ZBIBAIOTCA

10. YcTaHOBHUTE COOTBETCTBHE:

ME/IUKO-BOJIOI'MYECKOE BEHIECTBO
3HAYEHUE

1) ocHOBa 111 IPOM3BOJACTBA JIEKAPCTB, | A. TIIULIEPUH
[1acTMAace

2) aaTudpus, s b. aTHIeHTIIMKOIb

3) aHTUCENTHUK, paCTBOPUTENH, Toprouee | B. Mmeranon

4) cMar4aer KoXy, TKaHHW, OCHOBa |[. kcuaut
dbochoaunuaoB

5) cpeacTBo AJist 00IIero HapKo3a J1. THAPOXUHOH

E. benon

K. nuaTrnoBsiil adup

3. STWJIOBBIN CIIUPT

11. CUWJIBHO SAJOBUTO CAMO BEHIECTBO U ITPOAYKTBI EI'O
OKUCJIEHUSA, - JAXKE MAJIBIE A03bI IIPU NNIPUEME BHYTPbH
BBI3BIBAIOT JIETAJIBHBIM MCXOJI; TOKCUYECKH JEUTBYET HA
3PUTEJIBHBIE HEPBBI, COCY/JAblI CETYATKH HW BbI3bIBAIOT
CJEINOTY, - 3TO JEHCTBUE HA OPTAHU3M YEJIOBEKA

1) sTuneHrnuKons

2) penona
3) meTaHona
4) aTanona
12. YcraHoBHTE COOTBETCTBHE:
HOMEHKIJIATYPA TPUBUAJIBHASA 1N (NJIN)
CUCTEMATHUYECKAS PALIMOHAJIbBHASA
1) OyraHOH A. MacJISIHBIN aJIbIeTH]
2) 3TaHalIb b. METHIISTUIIKETOH
3) nporneHaib B. BasiepnaHOBBIN abJeTH]




4) GyraHaJb I". akpHJIOBBIN aJIbJICTHU]T

5) nmponaHoH Jl. TMMETUIKETOH, alleTOH

E. MypaBbUHBIHN, (OpMATBIETH]

K. nupTHiakeTOH

3. YKCYCHBIH, alleTaabJeTu]l

13. OIIUBKA B OIIUCAHUU ®U3NYECKHNX CBONUCTB AIIETOHA

1) pe3kuii pazapakaromuil 3amax

2) 6ecrBeTHAs KUIKOCTh

3) XOpOII0 pacTBOPUM B BOJIE€ M OPTraHUYECKUX PACTBOPUTEIISX

4) IIOTHOCTh MEHBIIIE BOJIBI

5) t kuneHus aleToHa > t KUMeHus: cnupra (MIpu paBHOM YHUCJIE aTOMOB yTepo/ia)
14. YcraHoBuTE COOTBETCTBHE:

KAPBOHMJIBHOE COE/IMHEHUNE OBJIACTU ITPUMEHEHU A

1) aTaHanb A. JIACTMACCHI, CMOJIBI, JIEKAPCTBA
2) popmanbaerus b. 3amenuTenp caxapa

3) GeH3anbIeTH I B. pacTBopuTENbh KPACOK, JTAaKOB

4) alieToH I'. orOenuBaroIee BEIECTBO

J1. mapdromepusi, kpacutenu

E. npon3BoacTBO MaprapuHa

K. mpon3BOJICTBO YKCYCHOW KHCIIOTHI

15. HAKOIIVIEHHME 3TOI'O BEHIECTBA B OP'AHU3ME - IIPU3HAK

CAXAPHOI'O IUABETA; BJIBIXAHHUE EI'O ITAPOB BbBI3BIBAET
I'OJIOBHYIO BOJIb, KAHIEJIb; PA3JAPAKAET CJIU3UCTBIE
OBOJIOYKH TJIA3 - 3TO JEWCTBUE HA OPTAHM3M YEJIOBEKA

16. YcTaHoBHTE NPAaBWIBLHYIO MOCJI€10BATEIbHOCTD:
KAPBOHOBAA KHUCJIOTA — 3TO

1) monekyna kotoporo 4) kKapOOKCHIBHBIX TPYIII

2) OHY WJIH HECKOJIBKO 5) OpraHu4ecKoe BEIIECTBO,
3) conepKuT

17. YcraHoBUTE COOTBETCTBHE:

HA3BAHUE KUCJIOTHI

1) ykcycnas

2) OeH3oitHas

3) MoJiouHas

4) nuMOHHasI

5) onenHoOBas

COoJi1

A. nupyBar

b. mutpar

B. Genzoar



I'. creapar
J1. amerar
E. onear
K. nakrtar
3. popmuar

18. YcTaHoBUTE COOTBETCTBHE:

MEJJIUKO-BUOJIOI'MYECKOE 3HAYEHUE
1) MOHOMEp B MPOU3BOACTBE MOJIUIPUPHOTO BOJIOKHA

2) 1,25% BoaHbIi pacTBOP UCIONB3YETCS IS HATUPAHUHM (MypaBbUHBINA CIIUPT)

3) COACPIKUTCA B JIMCTHAX MHOTUX paCTeHHﬁ, HUCTIOJIB3YCTCA IJIA KOJIMICCTBCHHOT O
ONIPCACICHUS KAJIbIUA B OMOJIOTHYECKUX KUAKOCTAX

4) CTpYKTYpHBII KOMIIOHEHT KUPOB

5) BKyCOBO€ M KOHCEPBUPYIOIIIEE BEIIECTBO B MUIIEBON MPOMBIITIIICHHOCTH

KHCIIOTA

A. ssHTapHas

b. manonoBas
B. meTaHnoBas

I'. repedranesas
J1. ykcycHas

E. maBenenas
JK. Gen3zoiinas
3. oJiIenHOBAas

19. YcTranoBuTe COOTBETCTBHE:

KJIACC VI'JIEBOJIOB
1) MmoHOCaxapuIbI
2) nucaxapusl

3) noaucaxapuiasl
BEIIIECTBA

A. makTo3a

b. mupan

B. rimuepun

I'. pubo3a

J1. Tpurnmuepun
E. rmukoren

K. 3TUIIEHI TUKOIb

20. OTJIMYUTD PUBO3Y OT INIMIEPUHA MOXHO 110 PEAKIIUA

1) ¢ ranorenankaHamu

2) ¢ TUIPOKCUIOM MEJIH B IIEJIOYHOU cpenie 0e3 HarpeBaHus
3) sTepudukanuu ¢ yKCyCHbIM aHTUAPUIOM
4) ¢ runpoxcusiom menu (II) mpu HarpeBanumn

ITAJIOH OTBETOB:

| BapuanT
1 2 3 4 5 6 7 8 9 10
4 | EX]Ib 2 AJIbB | ankan 2 XKTEb | penon | IXKEA 2
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Pazmen S. KuHernyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUSA XUMHUYECKUX peaKuni

Tema 5.1. Kunernyeckue 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peaKkiui
dopma TeKyIero KOHTPOJISA — TECTUPOBAHUE, JIaOopaTopHas paboTa
Koa xouTposmpyemoii komnerenunu — OK 01, OK 02

TecTOoBOE 3a1aHHe:

1. Ilpu xXMMH4YECKOM PABHOBECUMN:

+ a) CKOpPOCTH TPSIMOM U 0OPAaTHOM peaKINu PaBHbBI

0) CKOPOCTh MPSMOM peaKIuu OOJBIIIE CKOPOCTH OOpPaTHOM

B) CKOPOCTb OOpAaTHOM pEaKIIMy MEHBIIIE CKOPOCTH MPSIMO

') CKOPOCTh OOpaTHOM peakuy OOJIbIIE CKOPOCTH MPSIMOI

2. KoHueHTpaunu BemiecCTB B MOMEHT PABHOBECHUS HA3bIBAIOTCH

+ a) ucxoHbIE

0) paBHOBECHBIC

B) HayaJbHbIE

I') IEpPBOHAYAIbHBIMU

3. XuMH4YecKoe paBHOBeCHe — 3TO CUCTeMA:

+ a) TMHAMHUYecKas

0) oOpaTumas

B) CTallUOHApHAs

r) HeoOpaTuMast




4. Ycii0BHs CMELICHUS PABHOBECHUS

a) Temmeparypa

0) KaTanu3aTop

B) JaBJICHUE

I') KOHIIEHTpAIUs BEIIECTB

+ I1) BC€ OTBETHI BEPHBI

5. MoskeT 14 IpUMeHeHHe OTHOI'0 KAaTaJIu3aTOPAa CMECTUTH PaAaBHOBeCHE
a) MOXeT

+ 0) HE MOXeT

6. Ilpu yBesinueHUHU JaBJIeHUSI PABHOBECHE CMEIAETCsl B CTOPOHY

a) yBeIu4eHHsl o0beMa ra3oB

0) BO3pacTaHus YMCJIa MOJIEKYJI ra30B

+ B) yMeHbIIEHHUsS] 00bEMa ra30B

+ ') yMEHBIIICHUS JIaBJICHUS

7. CMellleHUs1 pABHOBECHSI OCYIECTBJISIETCS 110 MPUHITAMY

a) JlJomoHocoBa

+ 0) Jle [latenbe

B) MeHieneeBa

T') CIBUTA PEAKIUN

8. KonctanTa paBHoBecus

a) 3TO MPOIECC U3MEHEHUS KOHLIEHTPALIU

0) 9TO TpoIIecC YBEIMYCHHS CKOPOCTEN MIPSMOM U 0OpaTHOM peakInuii

+ B) 3TO OTHOIIIEHWE KOHCTAHT CKOPOCTHU MPSIMOI M 0OOpaTHOM peakiuit

9. PaBHoBecHe cMCTEeMBbI HACTYIIACT:

+ a) TOJBKO B 00pAaTUMBIX pEaKIUIX

0) TOIBKO B HEOOPATUMBIX

B) TOJIBKO B PEAKIUSAX COCTHUHEHUS

') TOJBKO B PEAKIHUAX PA3IIOKEHUS

10. mepexox peakHMOHHOW CHCTEMbI OT OJHOIO COCTOSIHMS PABHOBECHSl K
APYTrOMY Ha3bIBAETCSH:

a) U3BMEHEHUEM

0) HampaBJIeHUEM

+ B) cMelIeHuEM

11. O0paTumas peakuusi nporekaer no ypapaeauw: 2 NO + 02 «— 2NO2 Kak
H3MEHHUTCS PABHOBECHE CHCTEMbI, €CJIH IaBJIeHHE YBeJIUYUTDH?

a) CMECTUTCS BJIEBO

+ 0) cMecTUTCS BIIPABO

B) HE U3MEHUTCS

12. Ilporexkaer peakmusi: N2 + 3H2 < 2 NH3 - AH k/Ix HU3menurcs Ju
PaBHOBeCHE CHCTEMBbI, €CJIH MOBBICUTH TeMIIEPATYPY PeaKIUM.

+ a) yckopuTcs oOpaTHasi peakius

0) yCKOpHUTCS mpsiMasi peaKIus

B) HE U3MEHUTCS PABHOBECHE

13. B cucreme Ar + 2Br < Cr ¢ yBeJlU4eHHMEM KOHLEHTpPAaLMU BellecTBa A
PaBHOBeCHE CMEIAETCS B CTOPOHY:



+ a) npsIMOii peakuuu

0) 0OpaTHOI peakun

B) HE U3MEHUTCS

14. Yka3aThb, KAKHMHM U3MEHEHUSIMM Pearupyrouiux BemecTB MOKHO CMeCTUTh
BNpaBo paBHoBecue cucrembl: N2 + 3H2 «— 2 NH3 - AH k/[:x BnpaBo

a) YBEJTUUUTD JIaBJICHUE

0) yBETUUUTh KOHIIEHTPALIUU UCXOIHBIX BEIIECTB

B) ITOHU3UTH TEMIIEPATYPY PEAKIIUU

') BBECTU KaTaIu3aTop

+ 1) BCE OTBETHI BEPHBI

15. O0parumas peakuusi nporekaer mo ypapHenur: 2 NO + 02 < 2 NO2 B
CTOPOHY, KAaKOW peaKUMH, CMECTHTCH PABHOBECHE CHUCTEMbI, €CJH JaBJCHHE
YBeJHMYMTH B 2 pa3a.

a) BIIpaBo, B JiBa pasa

0) BNIEBO, B /IBa pasa

+ B) BIIPpaBO, B BOCEMb pa3

T') BJIEBO, B BOCEMb pa3

JlaGopaTropHasi padora

N3ydyeHne 3aBUCMMOCTH CKOPOCTH XMMHUUYECKOW PEAKIMU OT KOHIIEHTpaLUU
pearupyromnmx BEMIECTB U TEMIIEPATYPHI.

JlaGopatopHast pabora «OrmnpeneneHrue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHLIEHTPALlMM PEarupyrolux BellecTB». lccnenoBaHue 3aBUCHMOCTH CKOPOCTH
pEeaKIuu OT KOHLIEHTPALIHH.

OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEaAKIIUU TpadUueCKUM METOOM.
Pemienue npakTuko-OpUEHTHUPOBAHHBIX 3a/laHUN Ha aHaimu3 (aKTOPOB, BIHUSIOUIUX
HA U3MEHEHUE CKOPOCTU XUMUYECKON pEaKIIHH.

Xoxa padoThI:

N3yuyeHnne 3aBHCHMMOCTH CKOPOCTH XHMHMYECKOW peakuuy 0T KOHIEHTPALMU
pearnpyrmmx BelecTB U TeMIepaTyphbl.

CkopocTh XMMHMYECKOH peakuuM 3aBHCUT OT KOHUEHTPALMM Pearupyroimx
BelleCTB MW TeMIeparypbl. OTH 3aBUCHMOCTH OIKMCHIBAIOTCS  3aKOHAMU
JEUCTBYIOMINX Macc U npaBuiioMm Bant-T'odda.

3aBHCHMMOCTB OT KOHIIEHTPAIlUN

Yem OoJibllle KOHUEHTPAIUSI WMCXOAHBIX BelIeCTB, TEM OOIbIIE MOJIEKYT
HaxoJUTCSl B €IUHMIIE 00BbEMA M TEM Yallle OHU CTAJIIKUBAIOTCS, MPEBPAIASICh B
NpoayKThl peakuuu. CreaoBaTelbHO, TEM HHTEHCUBHEE MPOTEKAET pEeaKus, TeM
BBILIE €€ CKOPOCTb.

3aBHCHMOCTH CKOPOCTH PeaKIUM OT KOHUEHTPALMH pearupyromux BellecTB
ONMCHIBACTCH 3aKOHOM JACHCTBYIOLIUX MACC!

o CKOpOCTh 3JIEMEHTApPHOW XMUMHUUYECKOW PEaKIUU MPAMO MPONMOPUMOHAIBHA
MPOU3BEICHUIO  MOJISIPHBIX  KOHLEHTPAaUWW  PEarupyrolnuxX  BELIECTB,
BO3BEACHHBIX B CTENIEHU, PABHBIC UX CTEXUOMETPUUYECKUM KOdDPUIIMeHTaMm.

o Hamnpumep, nma peakuuu B3auMoAcucTBUA BewmecTB A u B BblpaxkeHue
CKOPOCTH TpsIMON XxuMu4ueckod peakuuu umeeT Bua: V = K-[A]‘[B], roe V




— CKOpPOCTh XUMHUYECKOTO Tpouecca, [A] u [B] — MonsipHble KOHLIEHTpauu
pearupyromux BemectB A u B, K — ko3¢ duiuent nponopiimoHaibHOCTH,
HAa3bIBAEMbIN KOHCTAHTOW CKOPOCTU JaHHOM PEaKIUU.
BaHo: 3aKOH IENUCTBYIOIIMX MAcC CIPABEIJINUB TOJBKO ISl TPOCTEUIINX PEAKLINM,
MPOTEKAIOWINX B OJHY CTAAUI0. BiIusHME KOHUEHTpAlMU PEarupyrommnx BEMIECTB Ha
CKOPOCTh 00J1ee CIIOKHBIX PEaKINil paccMaTpUBAETCs TO3/HEE.

’PA®HUK 3ABUCUMOCTU KOHUEHTPALIUU
BELLECTB OT BPEMEHU NPOTEKAHUA

A
Koney
e peakummn
= c(A),c(B) “c(C).e(D)
=
O
[ =
=
- -
)
=
=
o i
= -
Bpems nporexanun peawkuun (1)

3aBMCHMOCTB OT TeMIEePaTypPhbl
CxopocTh 00BIIMHCTBA peaKidii BO3pacTaeT ¢ MOBbIIIEHHMEM TeMIIePaTypPhl.

3TO0 CBSA3aHO C T€M, YTO MPU MOBBIIMICHUH TEMIEPATYPhl YACTHIIBI TIOOOTO BEIIECTBA
YCKOPSIFOT CBOE JIBHDKEHHE, YTO NPUBOAUT K BO3PACTAHHUIO 4YHUCJIA AKTHUBHBIX
COyJapCHUM.

3aBHCHMOCTH CKOPOCTH pPeaKUMH 0T TeMIepaTypbl OTpakaeT NpaBuiao BaHt-
I'odda: npu yBennuyeHuu temnepaTypbl Ha Kaxiable 10°C CKOpOCTh peakiuu
yBeJInunBaercs B 2—4 pasa.

MaTteMaTHyeCKH 3Ty 3aBUCHUMOCTb MOXXHO BBIPAa3UTh ypaBHEHHEM: v2 = vl °
v(T2—-T1)/10, rne v2 — ckopocTh npu Temneparype T2, vl — ckopocTh peakuu
npu Temneparype T1, y — TemmeparypHbiii KO3()PHUIIMEHT CKOPOCTH PpEaKIIHH,
MPUHUMAIONIMI 3HAYEHUs B IMana3oHe oT 2 110 4.

Ba:kHo: 1py MOBBILIEHUH TEMIIEPATYPbl CKOPOCTh PEAKLIUH YBEIUUYUBACTCS, a MPU
MMOHUKEHUH TeMIIEPaTypbl — YMEHbBIIIAETCH.



3aBUCUMOCTb CKOPOCTU peakLum
OT TemnepaTypsi

L
Sonswuncmeo
pepmenmos

Vmax .

T
80

Xoa 1200paTOpHOil padoThI:
JlaGoparopuass padora «OmnpenereHue 3aBUCUMOCTH CKOPOCTH PEAKUHUH OT
KOHIICHTPAIIMM PEarupyrolux BemecTB». VccienoBaHue 3aBUCUMOCTH CKOPOCTH
peaKIuu OT KOHIICHTPAIIHH.
JlaGoparopHas pabora «OnpenesieHne 3aBUCMMOCTH CKOPOCTH PeaKIUuu
OT KOHIEHTPAIMH Pearupyriiux BellecTB» MOXET BKIIOYATh MCCIICIOBAHHUE
3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeakluh OT KOHIEHTpAIlluh Ha TpuMepe,
HaIMpuMep, B3aMOJICUCTBUS THOCYJIb(aTa HATPHUs C CEpHON KuciaoTou. [IpusHakom
OKOHYAaHUs pEaKUUU SBJISETCA NOMYTHEHUE PACTBOPA BCIEICTBHUE BBIACICHUS CEPBI.
Bpems, koTopoe MpoXOAUT OT Hayajla PEakluu IO 3aMETHOIO MOSIBJICHUS MYTH,
MO3BOJISIET CYAUTh 00 OTHOCUTEIBLHOM CKOPOCTH PEaAKITHH.
eab padoThl
N3yunTh 3aBUCHEMOCTH CKOPOCTH PEAKIMU OT KOHIEHTPALUMHU. DTO BBIPAKAECTCS
3aKOHOM JeMCTBYIOIIUX MACC: MpPHU I[OCTOSIHHOM TeMIepaType CKOpPOCTh
XUMUYECKOW peakiuu MpsSMO MPONOPLHOHANIBHA MPOU3BEICHUIO KOHLIEHTpPALMI
pearupymrommux BEUIECTB, B3SIThIX B CTENEHAX, PABHBIX CTEXUOMETPUUYECKUM
Kod(puIeHTam.
Paznuuaror peakuuu HyJIEBOro, MNEPBOTO, BTOPOrO M TPEThEro MOpsAlKa B
3aBUCUMOCTH OT 3aBUCUMOCTH CKOpPOCTH OT KOHUEHTpauuu. Eciaum cKoOpocTh
pEeaKIMu HE 3aBUCHUT OT KOHIIEHTPALIUHU, TO PEAKIIUS UMEET HYJIEBOU MOPSIAOK; €CIU
CKOPOCTb 3aBUCHUT OT KOHIICHTPAIlMU B MEPBOW CTENEHH, TO ATO PEAKIUsl MEPBOro
MOPsIAKA; €CJIM — BO BTOPOI, TO BTOPOr0 MOPSIIKA U TaK Jaliee.
Ob6opynoBanme
Jlnst mpoBeieHust pabOThl MOTYT UCIIOJIb30BATHCS
o bBroperkn myis NMpUTOTOBICHHSI PACTBOPOB THOCYJb(ara HATPHUS pa3THMIHOMN
KOHLICHTPALINH.
o IIpoOupknu.
o Cexynaomep.
o PacrBopsl THOCYNb(DaTa Hartpus (Hampumep, 0,1 M) u cepHONl KHUCIOTHI
(manpumep, 1 M).
Xoa padoThI
IIpumep omnbITAa:




|

. C nmomol1pi0 OIOpEeTOK MPUTOTOBUTH TPU PAacTBOpa THOCYJb(haTa pa3inyHOM
KOHLIEHTpAIMK: B MEPBYIO0 MPOOUPKY — 6 MJI pacTBOpa THOCYIb(paTa HATPHUs,
BO BTOPYIO — 4 MJI TOT'O K€ PacTBOpa U 2 MJI BOJbI, B TPETHIO — 2 MJI TOTO
e pacTBOpa U 4 MII BOJBI.

B tpu npyrue npoOupku OTMEPUTH 1O 3 MJI pacCTBOpPA CEPHON KUCIIOTHI.

3. BeIcTpO NpUINTH KUCIOTY B MEPBYIO MPOOUPKY U BCTPSIXHYTh €€ HECKOJIbKO
pas.

4. OTMmepuTh BpeMs OT Havajla peakiuu 10 IOMYTHEHHUS pacTBOpa.

5. Tak xe moCTYNnUTh ¢ IPYTUMU IPUTOTOBIEHHBIMU PACTBOPAMU THOCYJb(aTa.
Pe3yabTaThl ombITA 3aHecTH B Talbnuimy. Takke MOXHO paccuMTaTh
OTHOCUTEIBHYIO CKOPOCTh PEAKIUU Mo cooTHomeHuo V = 100/1.

O6paboTka pe3yabTaTOB
HexoTtopsbie 3Tanbl 00pad0TKU pe3yJIbTATOB!

o IlocTpours rpadguk 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHLEHTPALMU
pearupytonux BemiecTB. Jlis 3TOoro Ha OcCHM  aOCIUCC OTKJIAAbIBAIOT
OTHOCHUTEJIbHYIO KOHIIEHTpPAalMi0, @ Ha OCH OpAMHAT — OTHOCUTEJIBHYIO
CKOPOCTb PEaKIIMH.

o IlosicHUTB, KaKOW JIMHUEW BBIpAXKaeTCs HaWJCHHAsA 3aBUCUMOCTh. [Ipoxoaut
JIM OHA Yepe3 HayaJlo KOOPAUHAT U oYeMy?

o Cnenarp BBIBOJ O 3aBUCMMOCTH CKOPOCTH PEAKIUU OT KOHUEHTPALIUH.
BaxHo: npu pabore ¢ pacTBOpaMH KHCIOT U ILEJI0YEH peKoOMeH1yeTcs coOIoaaTh
npaBuia 0€30IacCHOCTH: HE JONYCKaTh MONAJaHUs KUCJIOT Ha KOXY M CIM3UCTBIE
000JI0UKH, B pe3yibTaTe peakuuu oOpa3yeTcsl Toprouuii ra3 (Hampumep, BOJOpPO.N)
— PSII0M HE JI0JIKHO OBITh OTKPBITOTO IIAMEHHU.

N

OnpenesieHHe KOHCTAHTBI CKOPOCTH PEAKIIMU TPadMUYeCKUM METOI0M.

I'paduyecknii merTox oOmpeaeieHUs] KOHCTAHTBI CKOPOCTH XMMHYECKOM
peakluM 3aKII0YaeTcss B IOCTpPOEHWMU Tpaduka, MO OCH aldCHUCC KOTOPOTO
OTKJIaJIbIBAETCSI BpEMs, a MO OCH OpJUHAT — HEKOTOpas (QYHKIHS KOHIIEHTPAIUH.
[locnenusis BbIOMpaeTCss TakoW, YTOOBI IS KaXKIOTO TMOpSAKa peaknuu Oblia
MOJIy4€Ha JUHEWHAs 3aBUCUMOCTb.

KoncTaHTa CKOPOCTM YMCIEHHO paBHA CKOPOCTHU JaHHOW pEaKLUU IPU €AUHUYHBIX
KOHIIEHTPALUAX BCEX PEArupyrolnuX KOMIIOHEHTOB.



IKC nepMMeEHTAaJIbHbIE METO bl

onpepeneHna KOHCTaHT

V = k-cn
In\ = Ink 4 nlar
g\
Lgi
LaC
MeTtoauka

HeKOTOpLIG 0COOEHHOCTH Fpa(bI/ILIGCKOFO MCTOAA.

Jas peakuuii mepBoro mopsiaka ctposit rpaduk 3aBucumoct InCA or t.
Tanrenc yria HakjOHAa TOJYYEHHOW MNMPSMOW paBeH KOHCTaHTE CKOPOCTU
peaKiuu.

Jasi  peakumii BTOpPOro mOpSiAKA CTPOAT TrpaduKk 3aBUCHUMOCTH B
koopauHaTax 1/CA — t. TanreHc yria HakJIOHa MOJTYYEHHOM MPSIMOM Takxke
PaBEH KOHCTAHTE CKOPOCTU PEAKIINH.

Ecain B peakumm y4dacTByeT HECKOJbKO BelIeCTB, MX KOHIICHTPAIUIO
O0epyT onuHakoBoil. Eciiv ombITHRIE JaHHBIE pacroyiaraloTcs Ha rpaduke
BIOJIb MPSIMOW, 3TO MOJATBEPKIAET MPEANOJI0XKEHUE O IAaHHOM MOPSAKE
pEeaKIUu ¥ MO3BOJISIET MO YTIIOBOMY HAKJIOHY MPAMOW ONMPEAECIUTh BEIUUHHY
KOHCTaHTBI CKOPOCTH.

Orpanuyvenue: rpapuyecKuid METOJ, MOXKET OBITh HCIOJIB30BaH TOJBKO IS
OTIpEJICIICHHSI IEJIOYMCIICHHBIX MOPSAKOB peakiuii. Kpome Toro, st onpeaeneHus
KOHCTaHTBhI CKOPOCTH 3THUM METOJIOM >KeJIaTeIbHO HATWYUE MOJHON KMHETUYECKOU
KpHUBOM (¢ OOJIBIION CTETICHBIO MPEBPAIICHUS BEIICCTBA).

IIpumepsl

Juasa peakunu pacnaga NO2 no ypaBHeHuto 2NO2 — 2NO + O2 TaHreHc
yria HakJOHa MPsIMOM B KOOpAMHATaX YPaBHEHHUS CKOPOCTH PEAKLMHU PABEH
1,98, uTo yKa3bpIBaeT Ha MOPSIOK PEAKIIMU TPAKTUUYECKU PaBEH 2.

Juasa peakunu pacnaga NO2 no ypaBHeHuto 2NO2 — 2NO + O2 taHresc
yria HakJIOHa MPsIMOM B KOOpAMHATaX YpaBHEHHUS CKOPOCTH PEaKIMHU PABEH
1,98, uTo TakKe yKa3pIBaeT Ha MOPSAIOK PEAKIIMU ITPAKTUYECKU PABEH 2.

OmuoKu

Ecau Hu B 01HOM U3 cJIy4yaeB He MOJyYyeHA JUHelHAsl 3aBUCUMOCTD (MJIN
KOHCTaHTa CKOPOCTHU HE OCTAETCS MOCTOSHHON), 3TO O3HAYaeT, YTO PEaKIIus
uaeT 0oJee CIOKHBIM MYTEM U TTOPSAIOK €€ HE SIBISCTCS 1EeI0YHNCICHHBIM.

B HekoTOpBIX cayyasix (Hampumep, IS IEMHBIX PEaKIHi) 3aBUCUMOCTD
CKOPOCTH OT KOHIICHTpAIIMH PEareHTOB MOXKET OBITh OIKMCaHa yYpaBHEHHEM
JUIIH MPUOIMKEHHO B OTPAHUYCHHOM JTUANa30HEe KOHIICHTPALIH.



Tema 5.2. TepMoaMHAMUYECKHE 3AKOHOMEPHOCTH IPOTEKAHMA XHUMHYECKHX

peaxkumi.
PaBHoBecHe XUMUYECKUX PeaKIUM.
dopMa TeKyllero KOHTPOJsI — TECTHUPOBaHHWE, TMpaKkTUUeckas padorTa,

naboparopHas paboTa
Koa konrpoaupyemoi komnerenuuu — OK 01, OK 02
TecroBoe 3aganue:
1. YMeHblIeHHEe 00beMAa PEAKHMOHHOIO COCy/Aa B 3 pa3a YBEeJHYHMT CKOPOCTH
xumnueckuii peakuuu 2NO (1) + CI12 (1) = 2NOCI (1)
A) B9 pa3
+ B) B 27 pa3
C)B 16 pa3
D) B 18 pa3
E) B 3 paza
2. Kunernueckoe ypaBHeHnue peakinuu 2Fe + 3CI2 ---> 2FeClI3
A) V = K2FeCI3
B) V = KC2Fe
C) V = KC3FeClI2
D) V = C2Fe *C3CI2 *C2FeCI3
+ E) V = KC2Fe * CI2
3. Ecau temneparypy nouu3uthb ¢ 600 C xo0 300 C (y=3), T0 CKOpPOCTH peakuuu
YMEHBIIUTCS B
A) 12 pa3
B) 27 pa3
+ C) 9 pa3
D) 3 paza
E) 15 pa3
4. Ilpu noJyYeHHMHM XJIOPOBOAOPOAa, OpOMOBOAOpPOAA, i0IOBOAOpPOAA W3
NMPOCTHIX BEUIECTB B COCY/IaX paBHOT0 00beMa dyepe3 24 ¢ oopasyercs no 15,34 r
3THX razoB. CKOpoCTh peakuuu
A) Bpiie a1 ogoBog0opoia
+ B) Belie 1715 Xj0poBoaopo/ia
C) Huxe s xa0poBoiopoja
D) OnunakoBa
E) Beimie aiist 6pomoBogopoia
5. [as yBeaMueHMsl CKOPOCTH peakuum B 64 pasa (TemmeparypHbIi
K03 PHUIHEHT paBeH
4) He00X0AMMO NMOBBICUTH TEMIIEPaTYpPy Ha:
+ A)300C
B) 500 C
C) 100 C
D) 200 C
6. Ilpu t = 250C ¢ HanOoIbLICH CKOPOCTHIO Oy1eT MPOTEKATH PeaAKLMs
A) Ca ¢ 6% pacTBOpPOM COJISTHOM KUCJIOTHI



B) Ca c 2% pacTBOpOM COJISHOU KUCIOTHI

C) Ca c 5% pacTBOpOM COJISIHOM KHCJIOTHI

D) Ca ¢ 0,5% pacTBOpOM COJISTHOM KHUCTOTHI

+ E) Ca ¢ 8% pacTBOpOM COJISTHOM KUCTOTHI

7 das mpouecca Na(r) + O2(r) «<2NO (r) — Q He cMecTAT paBHOBecHe GaKTOPBI
1) moBbIIIIEHNE TEMIIEPATYPHI

2) IOHWKEHUE JaBIICHUS

3) nonmwxxenue koHueHtpauuu O,

4) MOBBILIIEHUE JTaBJICHUS

5) noBeIIeHUEe KoHIeHTparuu NO

6) BBeJICHUE KaTaJIM3aTopa

A)146

B)235

+C)246

D)156

E)135

8 Peakuusi, uaymas ¢ yBeJudeHueM oobema

A) 2H, + O, = 2H,0

B) H, + Cl, = 2HCI

C)H, + CuO=Cu+H,0

+ D) 2KCIO; = 2KCI + 30,

E) N, + 3H, = 2NH;

9. I'eTeporeHHasi peakius

A) N, + O, =2NO

B) 2H, (r) + O, (r) = 2H,0 (1)

C) N, + 3H, = 2NH3

D) H, (r) + Cl, (r) = 2HCI (1)

+ E)2Ca+ O, =2Ca0

10. Ecaiu temsioBoii 3pPext peakuuu paBen 3924 k/lx, TO AJA NMOJTYyHYeHUSA
11772 x/Ix TEIJ10ThI, CKUTAKT HUKJIOTeKCAH Maccou

A)262r

B)242r

C)232r

D)272r

+E)252r

11. ITo Tepmoxumuyeckomy ypaBHeHuio N, + 3H; <—2NH;3; + 90 k/[’x 00bem
(H.y.) BOIOpoOaa, eciv B peakmuu BbLAeJaUI0Ch 450 k/[:x TemioTsl
A) 33,6 1

B) 67,2 n

+C) 336 1

D) 672 n

E) 224 n

12. Eciu ckopocts B peaknuu A(r) + B(r) = C(r) Bo3pociaa B 25 pa3, 10
JaBJIeHUE YBEJIUYHIOCH B



A) 25

B) 100

+C)5

D) 75

E) 125

13. UHruOuTOpHI — 3TO BEIECTBA, KOTOPbIE:

A) YCKOPSIIOT XUMHYECKHE PEAKIIUU, CAMH IPU TOM PaCXOyIOTCS

B) He U3MEHSII0T CKOPOCTh PeaKIuu

C) 3aMennsoT XMMUYECKUE PEaKii, HO CAaMH MPU ATOM HE PaCXOAYIOTCS
D) yckopsitoT XUMHYECKHE PeaKI[iy, HO CAMU MPU 3TOM HE PacXOyHOTCs
+ E) 3ame1st0T XuMHUUYeCKUe Peakiiiu, CaMU MPU TOM PACXOYIOTCS

14. CmecTut paBHOBecHe BJieBo B npouecce CO (r) + 2H; (r) «<CH30H (r) + Q
A) TIOBBIIICHUE JABJICHUS

B) nonmwxenne konuentpauun CHz;OH

C) noBsilieHUE KOHLIEHTpauuu H,

+ D) nonmxkenne konuentpanuu CO

E) nonmxenue teMrmeparypsl

15. Ecau naBieHue yBeimuuTh B 4 pa3za B peakuun A (k) + B (r) = AB (k), T0
CKOPOCTh peaKkiun

A) He U3MEHUTCS

B) Bo3pacTeT B 4 paza

C) ymenbiurcs B 4 pasa

+ D) Bo3pacTteT B 16 pa3

E) Bo3pacter B 8 pa3

IIpakTuyeckass padora PenieHre NTPaKTUKO-OPUCHTUPOBAHHBIX 3aJaHUN Ha
npumeHenne npuHiuna Jle-lllatense s HAXOXKIEHUSI HAMpPABICHUS CMELICHUS
paBHOBECHS XMMHUYECKOM PEaKIMu W aHaiu3 (aKTOPOB, BIUSIOMIUX HAa CMEIICHHUE
XUMUYECKOr0 paBHOBecHs. CKOpPOCTh XHMHYECKOM pEaKIUU U XUMHUYECKOE
paBHOBECHE.

JlabopaTopHas pa6ora «/3ydeHune BIUSHUS Pa3TUYHBIX (AKTOPOB HAa CMEIIEHUE
XUMUYECKOTO paBHOBecus». McciaegoBaHue BIWSAHUS W3MEHEHUS KOHILICHTPALMU
BEIIECTB, PEAKLIIUUCPENBl U TEMIIEPATYPHl HA CMEUICHHE XUMUYECKOTO PABHOBECHSI.
CpaBHEHUE TMONYUYEHHBIX PE3YJIbTATOB C TEOPETHUYECKU IPOTHO3ZUPYEMBIMH Ha
ocHoBe npuHiuna Jle [larense.

IIpakTuueckas padora PemieHue NPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha
npuMeHeHne npuHnuna Jle-lllarense O HAXOXKJICHUS HAIPABICHUS CMEIICHUS
paBHOBECHS XMMHYECKOW PEAKIMU M aHanu3 (HhaKTOPOB, BIUSIONIMX HA CMEIICHUE
XUMHYECKOro paBHOBecHs. CKOPOCTh XUMHUUYECKOW pEAKIMU U XUMHUUYECKOE
pPaBHOBECHE.

Pemenne:

Ipakruyeckas padora: Ilpumenenne npunuuna Jle-Illareane

Hean padoThI



N3yuenne BIMsIHUA Pa3IUYHBIX (PAKTOPOB HA CMEILEHHE XUMUUYECKOTO PAaBHOBECHS
U ONpEAECIICHUE HAIIPABJICHUS CMEIICHUsI PABHOBECHUS C NMOMOILIBIO npuHiumna Jle-
[TaTense.

TeopeTnyeckne OCHOBBI

HMpunuun Jle-llaTenbe riacut: eciii HA CUCTEMY, HAXOASIIYKOCSI B PAaBHOBECHM,
BO3JICHCTBOBAaTh M3BHE, W3MEHAS Kakoe-HUOyAb U3 YCIOBUM (TeMmmeparypa,
JaBJIEHUE, KOHIICHTpAIUsi), TO PAaBHOBECHE CMEIIAETCS TaKUM 00pa3oM, YTOOBI
KOMIIEHCUPOBATh U3MEHEHHUE.

OcHoBHbIE (DaKTOPHI, BIUSIONIME HA PABHOBECHE:

TemmnepaTtypa: mpu TOBBIIIICHHH TEMIIEpaTypbl pPaBHOBECHE CMEIIAeTCS B
CTOPOHY SHAOTEPMHYECKON peaklud, NpU TOHWKEHHHM — B CTOPOHY
HK30TEPMHUECKOM.

JlaBJjieHHe: BIUSET TOJBKO HA Ta30BbIe peakiuu. [Ipu MOBBIIICHUH TaBIICHUS
paBHOBECHE CMEMIACTCS B CTOPOHY MEHBIIIEr0 00bEMa Ta30B, MPH MOHIKEHUN
JaBJICHUS — B CTOPOHY OOJIbIIIEro 00bEMA.

KoHuenTpaumusi:  yBenMYEeHHWE  KOHICHTPAIlMM  pPEarcHTOB  CMeEIIaeT
paBHOBECHE B CTOPOHY MPOIYKTOB, YBEIIMYCHHE KOHIIEHTPAIUH MPOAYKTOB
— B CTOPOHY peareHTOB.

IHopsinok BeINOTHEHNS PAa0OTHI

1.

2.

3.

4,

AHAIM3 PpeakmWu: 3alUIIUTe YpPaBHCHHEC XUMHUYCCKOW peakIuu M
OTIPEJICITATE eé THII (roMoreHHas/reTeporeHHasl, JK30- WA
SHAOTEPMUYCCKAs).

Omnpenesienue (pakToOpoB: BbIOEpUTE (HAKTOPBI, KOTOPBIC OYIyT H3MEHSATHCS
(TeMIrepaTypa, JaBJICHUE WIIM KOHIICHTPAIUS).

IIpuMeHeHNe MPUHIIANA: ONIPEICIIUTE HANIPABIICHUE CMEIICHUS PAaBHOBECHSI
TUTSL KaKJI0To (hakTopa.

3anuch pe3yJbTaTOB: COCTABbTE TAOJHITY C pe3yJbTaTaMH aHAIU3a.

ITpumep ananuza peakuun: N, + 3H, = 2NH; +Q

dakTop Hanpasienue OO0bsicHeHHne
CMeLeHHs

[ToBbiIEHME Bneso Peakuus DK30TepMUYECKas,

TEMIIEPATypPbl CUCTEMA CTPEMUTCS IMOIJIOTUTH
TEILIO

[Tonnxenue naBieHus Bneso CneBa 4 Monb rasza, cmpaBa 2
MOJIb

YBenuueHue Bnpago Cucrema CTpEMHTCS YMEHBIIUTD

KoHueHTparuu N, KOHIIEHTPAIMIO  JTOOABICHHOTO
BEIIIECTBA

IIpakTH4yeckue 3aJaHUusA
3aganue 1: Ina peakumm 2SO0, + 0, = 2503 + Q, onpenenurte HampaBiICHHE
CMEILCHHS] PABHOBECHUS MPHU:

MTOBBIIIICHUN TEMIIEPATYPHI,
YBEJIUYCHUH JIaBIICHHS;
no6asiaeHnu Os.



3ananue 2: [Ipoananusupyiite BiusgHue GakTOPOB Ha PAaBHOBECUE B PEAKLIUU:
CaCO3 = Ca0 + CO, — Q
o TIOBBIIICHHE TEMIIEPATYPHI;
o TIOHWXCHUE JABIICHHUS;
o ynainenue COx.
KouTpoJsbHbIC BONIPOCHI
Cdopmynupyiire npunuun Jle-llaTennbe.
Kaxkue (hakTophl BIUSAIOT HA CMEIIEHUE paBHOBECHUS?
Kak onpenenuts HanpaBieHne CMELIEHUS TPU U3MEHEHUU TeMIIepaTyphl?
B kakux ciydasx u3MeHeHUe JaBieHUs BIUsSET HA paBHOBeCHE?
Kak BiausieT KoHIIeHTpalMs peareHTOB Ha CMEIlleHUE paBHOBECHs?

abrwphE

JlabopaTopHasi padoTa «/3yueHue BIUsHUS pa3IUYHBIX (DAKTOPOB HA CMEIIEHUE
XUMUYECKOTO paBHOBecus». MccneqoBaHue BIUSHUS W3MEHEHUS KOHIICHTPAIMU
BEIIECTB, PEAKIIUUCPEbI U TEMIIEPATYPhl HA CMEIICHNE XUMUYECKOT0 PaBHOBECHSI.
CpaBHeHHE TIOJIYUYCHHBIX PE3YJIBTATOB C TEOPETUUECKH MPOTHO3UPYEMBIMH Ha
ocHoBe npuHuuna Jle [larense.

Pewmenue:

eab padoTbl — yriryOuTh M 00OOIIUTH TEOPETHUYECKUE 3HAHUS O XUMHUYECKOM
pPaBHOBECHUH, TOKa3aTh, KAK M3MEHEHHWE BHENIHWUX YCJIOBUH BIUSICT HAa CMEIICHHUE
paBHOBECHS.

TeopeTnyeckne 0CHOBBI

Hampasnenue cMemnieHus: XMMUYECKOTO paBHOBECHS OTpeiesieTcsl mpuHmunom Jle
HlaTene:

o Ecnam Ha cuctemy, HaxXoAsIIYyIOCS B COCTOSHUM XUMHYECKOTO PaBHOBECHS,
OKa3aTh BHEIIHEE BO3JACHCTBUE (M3MEHUTh TEMIIEPATypy, HABICHUE WU
KOHIIEHTPAIIMH BEIIECTB), TO PABHOBECHUE CMECTUTCS B CTOPOHY TOM peaxiuu
(mpsiMoii WM 0OpaTHOM), KOTOpasi 0CIa0UT ATO BHEITHEE BO3/ICHCTBHE.

HekoTroprie 3akoHOMEpHOCTH BIUSHHS (PaKTOPOB HA CMEIIEHUE PABHOBECHS:

o KoHueHTpauus BemecTs:

o YBeIMYEHUE KOHLEHTpPALlMM MCXOAHBIX BEIIECTB U  yJaJeHUe
IPOJIYKTOB PEAKUUH MPUBOAUT K CMEIICHUIO PABHOBECHUS B CTOPOHY
IPSIMOU peakLu.

o YMEHbUIEHWE KOHUEHTpPAlUUH WCXOJHBIX BEUIECTB M BBEICHHUE B
CUCTEMY MPOAYKTOB PEAKIIUU — B CTOPOHY OOpaTHOM peaKIlu.

o Temmneparypa:

o YBeJIMYEHUE TeMIepaTypbl CMEIIAaeT pABHOBECUE B CTOPOHY
OXJIQXJEHHUS, TO €CTh YCHUJIMBAET Ty PEaKIHUI0, MPU KOTOPOU TEIsioTa
MOTJIOIIAETCH.

o YMEHbIIEHWE TEeMIlepaTypbl CMEIIAeT pPaBHOBECHE B CTOPOHY
HArpeBaHUs, TO €CTh YCUIMBAET 3K30TEPMUUECKYIO PEAKIIUIO.

o JlaBieHmne (eciu B X0/I€ peaKUu U3MEHAETCSI 00bEM Ta30B):

o lloBblllleHHE NaBJIEHUS MPUBOJUT K YCKOPEHHUIO PEaKlUH, B KOTOPOH
ra3oB CTAHOBUTCSI MEHBbIIIE.



o CHWKEHHE [aBJICHUS CIBUHET PABHOBECHUE B CTOPOHY YyBEIMYCHUS
KOJIMYECTBA Fa30B B CUCTEME.
Karaau3zaTop He Oka3bIBaeT BIAUSHUS HA CMEIICHUE PABHOBECHS, TaK KaK YCKOPSET
OJIMHAKOBO U MPSIMYI0, U OOpaTHYIO PEaKIIiu.
MeTtoauka npoBeaeHus
B pabote M0O>XHO MTPOBECTH, HATIPUMED:

e OnbiT 1 — M3yyeHHe BJIUSAHHMS KOHIEHTPAIUU PearupyoIuX BelleCcTB
Ha CMEIIICHUE XMMUUYECKOro paBHOBecus. Hanmpumep, UCmonb30BaTh Peakinio
B3aumozeicTBus xinopuaa xenesa (II1) ¢ ponanunom kamus: FeCls; + 3KSCN
— Fe(SCN); + 3KCl B xonme peakiuu oOpaszyercs pacTBOp KpOBaBO-
KpacHOro  IIB€Ta, M3MEHEHHWE WHTEHCHUBHOCTH  OKPAacKu  KOTOPOTO
CBUJICTENILCTBYET O HAINpaBJICHUU CMEIICHUs paBHOBecus. OmnwIT 2 —
U3yYeHUHe BJIUSIHUS TeMIEpaTypbl Ha cMellleHHe XHUMHYECKOro
paBHoBecusi. Hanpumep, B34Th 2—3 MJI pacTBOpa Kpaxmana u J100aBUTh 2—3
Kalid WOJHOW BOJBI, TPHU O3TOM O0O0pa3yeTcs HEMpPOYHOE COCJAMHEHUE,
OKpaIllleHHOe B CHUHUM 1BeT. Harpers copepxumoe MNpOOUPKH TOYTH IO
KATICHUS, a 3aTeM OXJIaJUTh JO KOMHATHON Temrepatrypbl. OOBICHUTH
U3MEHEHNE OKPACKU CMEIICHHEM XUMHUYECKOTO0 PaBHOBECHSI.

Baxkno: nepen HayanoM pabOThl PEKOMEHIYETCS O3HAKOMUTHCA C IPaBHIIAMH
TEXHUKH 0€30MaCHOCTH MpHU paboTe B 1abOpaTOpUH.

Oo6paboTka pe3yabTaTOB

Pe3ynpTaThl ONBITOB MOXXHO OGOPMHUTH B BHJE TaOiuilbl, Hanmpumep, «BrnusHue
(dakTOpa Ha CMEIlleHHe XUMUYECKOT0 paBHOBeCHs». B TabmuIe yka3zarth:

o Howmep npobupxu;

o JloGaBnsemoe BellecTBo;

o lI3MeHeHUE HHTEHCUBHOCTH OKpacku (ociabiieHnue, YCUICHUE);

o HampaBnenue cmemienust paBHOBecus (B CTOPOHY HCXOJHBIX BEHIECTB, B
CTOPOHY MPOJYKTOB PEAKIIUH ).

BbiBoABI MOXHO cPOPMYIHPOBATH HA OCHOBE HAOIIOICHUH, HATIPUMED:

o B coorBerctBum ¢ npunuumom Jle [llarense, npu yBeJIMYEeHNN KOHLIEHTPALIUH
UCXOJIHBIX BEILIECTB PABHOBECUE CMENIAETCS B CTOPOHY MPOAYKTOB pEaKIUU
(BIpaBoO, B CTOPOHY MPSIMON PEAKIINN).

o Ilpu yBenmMuYeHHMHM KOHILIEHTPAMM MPOAYKTOB pPEAKIHMH PABHOBECHUE
CMEIaeTcsl B CTOPOHY HCXOAHBIX BELIECTB (BJIEBO, B CTOPOHY OOpaTHOM
peakiun).

o Jlia caBura paBHOBECHSI B CTOPOHY SK30TEPMUUYECKON peaKIuu TeMIepaTypy
HY>KHO TTOHUXAaTh, a JIJIsl CABUTra B CTOPOHY PHAOTEPMHUYECKOI, HA000pOT, —
MOBBIIIATD.

BaskHo: pe3ynbTaThl OIKCIEPUMEHTa JOKHBI OBITh BOCHPOU3BOJAMMBIMH —
AKCHEPUMEHTHI, BBITIOJIHEHHBIE [0 OJHON METOJIUKE, JOJDKHBI J1aBaTh OJWHAKOBBIE
pEe3ybTaTHI.

Py0exnbiii KOHTPOJIb 110 Pa3zneny 5. Kunernueckue U TepMoaAMHAMHYECKHUE
3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKHUX PeaKIHl
®opma py0dekHOro KOHTPOJIAA — KOHTPOJIbHAsS paboTa



Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02

KoutposbHas padora

3agaua Nel:

Kak cremyer wu3sMeHuTh 00beM peakunoHHOW cmecu cuctemsl: 8NHz(r) +
3Br,(x) = 6NHgBr(k) + N,(r), uToOBI CKOPOCTH peakmuu yMeHbIIMiIach B 60
pas?

3agaya Ne2:

[lpu ycrtanosnenun pasHoBecuss FeZ203 (T) + 3CO (r) = 2Fe (T) + 3CO; (1)
koHnentpamuss [CO] = 1 mosab/nu [CO2] = 2 Monab/a. monw/n. Beraucnure
UCX0AHYI0 KoHLeHTpanuto [COJucx, ecnu

HayanbHas KoHleHTpausa CO, paBHa HYJIO.

3agaya Ne3:

Temneparypusiii ko3ddunueHT peaknuu paBeH 2,5. Kak u3MeHHTCS €€ CKOpPOCTh
NpH OXJIAKJICHUU PEAKIIMOHHOM CMecH OT M3MeHeHus Temmepartypsl oT 50°C mo
30°C?

3agaua Ne4q:

PaccuuTaiiTe CKOpOCTh pEaKIIMU MEXKJIYy pPacTBOpPAMH XJIOpHUAA Kalws W HHUTpaTa
cepedpa, KOHIICHTPAIIMU KOTOPBIX COCTaBISAIOT cooTBeTcTBeHHO 0,2 1 0,3 Moinb/1, a
k=1,5-10-31-M01B-1-c-1

3agaua Nes:

Hns peaknun: FeO(k) + CO(r) « Fe(k) + CO,(r) koHCTaHTa paBHOBECHUS IpHU
10000C parna 0,5. Haganeabie koHneHntpanuu CO u CO, ObIIH COOTBETCTBEHHO
paBubl 0,05 1 0,01 Momnw/m.

HaiiguTe nx paBHOBECHbIE KOHIICHTPALIUH.

ITaJIOH OTBETOB:

3amaua 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
3agauaNe2:

Fe20; (T) + 3CO (r) = 2Fe (1) + 3CO; (1)

3 mona CO2 obpazyercs, ecnu B peakuuio BerynatoT 3 monst CO,

2 moneit CO2 —x

X = 2 monb, = ucxoanas konneHtpamusa [COJucx = [COJpaBH + 2 Monib =1 +2 =3
MOJTb

3agaua Ne3:

Hano:
o Temneparypubiii KO3QdULIMEHT peakuuu y=2,5
o Hauanwsnas Temmneparypa T,=50°C



o Komneunas temneparypa T,=30°C
HaiiT: BO CKOJIBKO pa3 U3BMEHUTCSI CKOPOCTh PEAKIUN?
Pemenne:
1. Tlo npaBuny Baut-I'odpda: npu nsmenenun temneparypbl Ha Kaxasie 10°
CKOPOCTb peaKklMu MEHSETCA B Y pas.
2. Haiiném pasnuny temnepatyp: AT=T1-T2=50—-30=20°C.

3. Ompenenum KOJIUYECTBO ACCATUTPATYCHBIX HHTEPBAJIOB: N = % = % = 2.

4. Tlpy TOHWXKEHUM TEeMIEpaTypbl CKOPOCTb PEAKIIUU  YMEHBIIAETCs.
Ucnonwzyem dopmymy: Z—i =y~ " rme V, — CKOPOCTb NPH KOHEYHOM
TEMIEPaType, V4 — CKOPOCTh IPU HAYAJIBHON TEMIEpaType.

5. TloxcraBisieM 3HAYCHUS: AL 2,572 = 2 _

vl 2,52 6,25

OTBeT: CKOpPOCTh pEaKIMu yMEHBIIUTCS B 6,25 paza mnpu OXJIaXKICHUU
peakuunonHoit cmecu ot 50 o 30 °C.

3apaua Ne4q:

AgNO; + KCI = AgCI| + KNO3

CKopocTh NPSIMON peakiuy paBHa:

v = k:-[AgNO;]-[KCI]

v=1510-3-0,2-0,3=9-10-5 moinp/a-C

Taxum oOpazoM cCKOpOCTh peakiuu paBHa v = 9-10-5 Mosb/1-C

3agaua Nes:

FeO(k) + CO(r)Fe(x) + CO,(1)

3anuiieM BhIpaKEHUE JIJIsi KOHCTAHTHI PaBHOBECHS:

K =[CO2]/[CO]

[TycTh paBHOBECHBIE KOHIICHTPAIIMH PABHBI:

[CO]pagrn = (0,05 — x) Mmonw/n [CO2]paBu = (0,01 + X) MOJB/T
[ToncTaBuM 3HAaYEHUS B BRIPAKEHHE JIJIS1 KOHCTAHTHI PABHOBECHS
K =(0,01 + x)/(0,05 —x)=0,5

Pemas ypaBHeHue, HAlAEM X:

x = 0,01

[CO]parn = 0,05 — 0,01 = 0,04 mons/n [CO2]paBu = 0,01 + 0,01 = 0,02 MoaB/1

Pa3nen 6. JlucniepcHbie CHCTEMBbI

Tema 6.1. /lucniepcHblie cMCTEMbI U (PAKTOPBI UX YCTOMYUBOCTH

dopma TeKkyuero KOHTPOJIsl — TECTUPOBAHUE, MPaKTUUYeCcKasi paboTa

Koa konTpoaupyemoii komnerenunu — OK 01, OK 02, OK 07

TecroBoe 3a1anue:

1. lucniepcHble CHCTEMbI, B KOTOPBIX BellleCTBO IUCIEPCHOM (pa3bl HAXOAUTCH
B ra3oo0pa3HoOM arperaTHOM COCTOSIHMM, a JMCIIEPCHOHHAsl cpela SIBJIAETCHA
JKHIKOCThI0, HA3bIBAIOTCS:

+ a) neHamu



0) aspo3oasIMu

B) AMYJIbCUSMHU

2. A3p030/11 — AHUCIIEPCHBbIE CUCTEMBI THIIA:

a) TBEP/AOE B KUIKOM

+ 0) ra3 B JKMJIKOCTH

B) ra3 B TBEPJIOM

3. CnocoOHbI CymIeCTBOBATH TOJBKO B MNPHCYTCTBHUH CTAa0MJIM3aTOPOB
cjieyllnne JUcnepcHble CUCTEMBbI:

a) MOHHO-JTUCTIEPCHBIC

0) MOJIEKYJISIPHO-TUCTIEPCHBIE CUCTEMBI

+ B) ruZipo0OHBIE KOJTOUAHO-TUCTIEPCHBIE CUCTEMBI

4. Ilog yCTOMYMBOCTBIO IMCIIEPCHON CHCTEMbI NMOHMMAKT ee CIO0COOHOCTH
COXPaHSATh BO BpeMEHHU:

+ a) cpeHuil pa3Mep YacTHUIl

0) TemnepaTypy pacTBopa

B) BSI3KOCTh pacTBOpa

5. Kakoe arperatHoe cocTosinue JUCIEPCHON (pa3bl B IMYJIbCUAX:

a) razoo0paszHoe

0) TBEpIOE

+ B) KUIKOE

6. Kakue BuAbI IMCHEPCHBIX CHCTEM BbIACJISAIOT 110 HAJIUYHIO HJIH OTCYTCTBHUS
B3aMMOJECTBUA MEXKIYy YaCTHIAMMU:

a) CBOOO/IHBIE U CBA3YIOIINE

+ 0) cBOOOAHOIUCIIEPCHBIE U CBSI3HOIUCIIEPCHBIE

B) IIUPOKUE U y3KUE

7. CTeneHb I1MCNEPCHOCTH:

a) TMaMeTp YacTHUIl TUCTIEPCHON (pa3bl

0) cymmapHas TIoaAb MOBEPXHOCTH YaCTHI] IUCTIEPCHOM (a3l

+ B) BeM4YMHa, OOpaTHAas MOMEPEYHOMY pa3Mepy YacTHI] AUCTIEPCHOM (a3l +
8. Cko1bK0 BHAOB IBYX()a3HBIX IMCIEPCHBIX CHCTEM CyIIeCTBYeT:

+a)9

0) 7

B) 6

9. Kakoe arperaTHoe coOCTOsIHUE IMCIIEPCHOHHOI Cpebl B AMYJIbCHAX:

a) razoo0paszHoe

0) TBEpIOE

+ B) JKHJIKOE

10. B xakom arperaTHOM COCTOSIHMM MOT'YT HAXOAMTCS AUCIIEPCHbIE CUCTEMBbI:
a) B ra3000pa3HbIX

+ 0) BO BCEX arperaTHbIX COCTOSIHUSAX

B) B TBEPJIBIX

T') B )KUJIKUX

11. Kakoe arperaTHoe cocTOsiHMe AMCIIePCHOM (a3bl B CyCNIEH3UAX:

a) razoo0paszHoe

+ 0) TBEpAOE



B) XKHUJKOE

12. Kak B aucnepcHoOl cucTeMe HA3bIBAaeTCsl KOMIIOHEHT, KOTOPBIM 3aHMMAaeT
0oJbIIMH 00BbeM:

a) yacTuIiia

+ 0) cpena

B) (haza

13. JlucnepcHble cHCTeMbl, B KOTOPBIX BelleCTBA JAUCHEPCHOH (a3bl U
AUCIIEPCHOHHOM CpeAbl HAXOAATCH B IKUAKOM arperaTHOM COCTOSIHUM,
HA3BIBAIOTCH:

+ a) SMYJIBCUSIMHU

0) cycCIeH3usIMH

B) adPO30JIIMHU

14. lucnepcHOCTD:

a) cyMMapHas Iiouajb NOBEpXHOCTH YaCTHUIl AUCTIEPCHOM (ha3bl

0) IMaMeTp YacTull JUCTIEPCHOM (ha3bl

+ B) BeNTM4YMHA, 0OpaTHAs MOMEPEYHOMY pa3Mepy YacTHI] IUCTIEPCHOM (a3bl

15. Mepoii pa3apo0/ieHHOCTH IUCTIEPCHBIX CUCTEM MOKET CJIYKHUTh:

+ a) cTeneHb AUCHepcHOCTH BemiecTBa D = 1/a

0) «Bpemsi KU3HU» CUCTEMbI

B) BEJIMYKMHA MOBEPXHOCTHOTO HATSKEHUS YaCTHIL TUCTIEPCHON (pa3bl

IIpakTuyeckas padora: PemeHue MNPaKTUKO-OPUEHTUPOBAHHBIX pPaCUETHBIX
3aJlaHUii Ha TUCTIEPCHBIE CUCTEMBbI, UCIIOJIb3yeMbIE B OBITOBOM M MPOU3BOACTBEHHOM
JEeSTEHHOCTH YeJIOBEKa, C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUI U
IPaMOTHBIX PEIICHUN MPOOJIEM, CBA3AHHBIX C XUMHUEH.

Paboma moowcem exmwouamv meopemuyeckue U npakmuyeckue 3a0aHus,
Hanpaeiennvle HA U3y4eHue COUcCme OUCHEPCHLIX CUCMeM, UX NPUMEHEeHUsl 8
PA3HbIX chepax u oyeHKy NocaedCmeuti UCNOIb308aHUs 8 ObIMY U NPOU3BOOCMEE C
MOYKU 3PEHUsL IKON02UYECKOL 6€30NaACHOCMUL.

TeopeTnyeckne 0CHOBBI

J171s1 BBIOJIHEHUST PaOOTHI MOKHO pacCMOTPETh CIEAYIOLINE MOHSATHSL:

o JlucmepcHble CHCTEMbl — TETEPOrE€HHBIE CHUCTEMBI, B KOTOPBIX OJIHO
BEIIECTBO B BHUJE MEJIKHX YaCTHUIl PABHOMEPHO PACIPEACICHO B 00BEME
npyroro. HekoTopble BUIbI IUCIEPCHBIX CHUCTEM: cycneH3uu (cpema —
KHUIKOCTh, (haza — HEpPacTBOPUMOE B HEW TBEPIOE BEIIECTBO), AMYIbCUH
(cpena u (a3za — HepacTBOpHMBIE APYr B APYre >KHUAKOCTH), a’pO30Ju
(B3BECH B raze MEJIKHUX YaCTHUI] TBEPABIX BEIIECTB U KUJKOCTEH ).

o IIpenensno pomycrumblie kKoHueHTpauuu (IIIK) u nx uncnons3oBaHue B
OLICHKE IKOJIOTMYECKON 0€30I1aCHOCTH.

o Crnoco0bl BbIpa’)keHHS KOHIEHTPAIMM PacTBOPOB: MaccoBas J0Js
pPacTBOPEHHOIO BEIIECTBA, MOJSPHAS W MOJISUIbHAs KOHLEHTpAIUU, THUTP
pactBopa.

e Poab jucnmepcHbIX cHCTEM B 3arpsi3HEHUM OKpY/Kamolleid cpeabl
HarpuMep, a’po3ojed (apiMa, TymaHa, MbUIM), KOTOPblE MOTYT BbI3bIBATH
3arpsi3HEHUE BO3yXa U BOJIHBIX OOBEKTOB.



IIpumeps! 3aganuni
HexoTtopsie npuMepsl NPaKTUKO-OPUECHTUPOBAHHBIX PACYETHBIX 3aJaHUN:

o Pacyér KoOHUEHTpaUuil 3arPA3HAIOMIUX BEIIECTB B IMCIEPCHBIX CUCTEMAX
u ux cpasHenue c [TJIK.

o OueHka mOCJHEICTBMH  HMCIOJB30BAHUS JUCHEPCHBIX CHCTEM B
NpOM3BOACTBE  HAaNpUMep, TEXHOJOIMU TModydeHuss Oymaru, T7e
JUCIIEPrUPOBAHUE PACTUTEIBHOIO BOJIOKHA W IPUTOTOBIIEHUE JUCIIEPCU
NPOKJICUBAIOIINX ar€HTOB BIUSAIOT Ha CBOMCTBA OyMar.

o AHaam3 BbIOPOCOB (ad’po30Jiei, MHUIM) UM OIEHKA WX BIMUSIHUA Ha
OKPYKaIOLIYIO CpENy.

o Pacuér macchl ruapokcuaa HATPUsi, HEOOXOJMMOIO JUJIsi MPUTOTOBICHUS
pacTBoOpa ¢ 3aJaHHOM MOJIAPHOM KOHIEHTPALUEH, C YUETOM SKOJOTMUYECKOU
0€30MacHOCTH.

o Ouenka 3¢GeKTHBHOCTH METOA0B pa3iejieHus AHUCIEPCHBIX CHCTEM
(unbTpoBaHMe, OTCTaMBaHWE, UEHTPUPYTUPOBAHUE) C TOUYKH 3pPEHUS
HKOJIOTMYECKOM 0€30MacHOCTH.

MeToauka BbINOJHEHUS
[IpakTrueckast paboTa MOXKET BKIIOYATh:

o Teopernuecknii pasgeq — U3y4YCHUE TMOHATUH, KiaccuuUKanui
JUCTIEPCHBIX CUCTEM, CIIOCOOOB BHIPXKEHHSI KOHIIEHTPAILIUH.

o IlpakTHuyeckme 3aJaHMsl — pEUICHUE 3aJady Ha pacy€T, COCTABICHUE
yYpaBHEHUW peaKkUuii, aHaJu3 TaHHBIX.

o JlaGopaTtopHbie padOTBI — TPUTOTOBIEHUE M H3YYEHUE CBOWCTB

JIUCTIEPCHBIX CHUCTEM pa3HbBIX BHUJIOB, CPABHEHHE CBOWCTB MCTUHHBIX U
KOJUIOMIHBIX PAaCTBOPOB.

o Keiicbel — anamu3 wuHGOpPMAIMU O MPOU3BOACTBEHHOU JICATEIHLHOCTH,
CBSI3aHHOW ¢ TepepabOTKOM BEIIeCTB, M OIeHKa €€ TOCIEICTBUI C MO3UIUN
9KOJIOTMYECKOH 0€30MMacCHOCTH.

e Otuér — odopmieHHE pe3yIbTATOB pabOTHI, BKIIIOYAsl pacuéThl, YpaBHCHUS
pEaKIUi U BBIBOBI.

BaxxHO y4MTBIBaTH, YTO NMPAKTHYECKHE 3aJ]aHUS MOTYT OBITH HaIlpaBJICHBI Ha
pa3BUTHE YMEHHUM JEUCTBOBATH B NMPAKTHYECKUX CUTYAlHSX, HAIPUMED, HA OLCHKY
BJIUSTHUS JUCIIEPCHBIX CUCTEM Ha OKPY’KAIOIIYIO CPely MU Ha pa3paOOTKy METOI0B
OYMCTKH.

Tema 6.2. MHcciaenoBaHue CBOWCTB JUCHEPCHBIX CHCTEM IS HX
HICHTUPUKAITAA

dopma Tekylero KOHTPOJIsi — TECTUPOBAHUE, TabopaTopHas paboTa

Koa konTposaupyemoii komnerenunu — OK 01, OK 02

TecToBoOE 3a1aHMeE:

1. Cmech rJIMHBI ¢ BOAOM MPeACTABJIsACT CO0O0M:

a) SMYJIbCHUIO

+ 0) CyCIeH3UI0

B) UCTUHHBIA PACTBOP



2. JlucniepcHble CHCTEMbI, B KOTOPBIX BeleCTBO JUCHEPCHON (pa3bl HAXOAUTCS
B ra3000pa3HOM arperaTHOM COCTOSIHMH, a JUCIIEPCHOHHAS cpelda — B TBEPAOM,
HA3BIBAIOTCS:

a) SMYJbCUSIMU

0) B3BECSIMU

+ B) TBEpJbIMU TIEHAMU

3. Cmech pacTUTEJIBHOI0 MacJia ¢ BOAOM npeacrasiisieT CO00:

a) UICTUHHBIN PacTBOpP

+ 0) SMYJIbCUIO

B) KOJIJIOMIHBIN PacTBOP

4. Kakoe arperatHoe cOCTOsiHMe JUCIIEPCHOHHOM Cpebl B TYMAaHe:

a) TBEpOE

0) )XuIKOoe

+ B) ra3000pa3Hoe

5. IIpo3pauHblii pACTBOP AUYHOIO 0eJIKa B BOJe MpeACTaBIAsIeT CO00M:

a) CyCIICH3HUIO0

+ 0) KOJUIOUHBIN pacTBOP

B) UCTUHHBINA PACTBOP

6. lucnepcHas cucteMa, B KOTOPOil qucnepcHou ¢a3oi siBasieTCs KUIAKOCTD, A
AMCIIEPCUOHHOM cpeaoil — ras:

+ a) TyMaH

0) meHa

B) AIMYJIbCHS

7. KoninuyecTBO BemecTBa riipoKkcuaa Hatpus B 3 1 2 M pacTBopa paBHO:

a) 1 monb

+ 6) 6 MOJTb

B) 5 MOJIb

8. I'pyOonucnepcHasi cucrema, B KOTOpPoii aucnepcHoi d¢a3oi siBiasieTcst
JKUAKOCTb U IUCIIEPCHOHHOM Cpeioil — KUIAKOCTh:

a) UICTUHHBIN PacTBOP

0) cycrieH3us

+ B) SMyJIbCUS

9. Oobem 0,5 M pacTBOpa cepHOiIi KHCJI0THI, B KOTOPOM COAEP:KUTCHA 4 MOJIsI
CEPHOM KHCJOTHI, PABEH:

a) 61

+0)8n

B) 4 1

10. IucnepcHasi cucremMa, B KOTOPOil AucnepcHol ¢a3oil sBJseTcss TBepaoe
BelIECTBO, a JUCIIEPCHOHHOM Cpea0H — ra3s:

a) SMYJIbCUS

0) neHa

+ B) JIbIM

11. UcTUHHBIM PACTBOPOM TBEP/JOIr0 BellleCTBA B KUKOCTH SIBJISIETCS] BOAHBIN
pacTBop:

a) YKCYCHOM KHCIIOTBI



+ 0) alerata HaTpHs

B) CEpHOMN KHUCIIOTHI

12. I'pyOoaucnepcHasi cucTeMa, B KOTOPOM AMCIIEPCHOH (a3oil siBjsieTcst
TBEp/10€e BelIeCTBO U JMCIIEPCHOHHOM CPeA0i — KUIAKOCTh:

+ a) cycrneH3usl

0) neHa

B) AMYJIbCHUS

13. UcTHHHBIM PacTBOPOM KMIKOCTH B KHUIKOCTH AABJIsIeTCS BOJHbIN pacTBoOp:
a) XJopuaa HaTpus

0) ruAPOKCHUIA HATPUS

+ B) CEpHOI KHUCIIOTBI

14. Pazmepsl yacTul AucnepcHoi ¢a3pl B KOIOMAHBIX PACTBOPax:

+a)or 1 7o 100 HM

0) 6omee 100 HM

B) 6onee 500 HM

15. UCTUHHBIM PaCTBOPOM ra3a B )KUAKOCTH AABJISIETCH BOAHbINA PacTBOp:

a) TUIPOKCHIa HATPUS

+ 0) COISTHOM KHUCIIOTBI

B) 3TWJIOBOTO CIIUPTA

JlaGoparopHuasi padora 1. «IIpuroroBieHnue pacTBOPOBY.
[IpuroToBienre pacTBOPOB 3aAaHHOW (MOJSPHON) KOHIIEHTpAlUU (C MPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMHU ), OIIPEIETICHUE CPEJIbI BOJHBIX PACTBOPOB.
JlaGopaTropHasi padora 2. «VcciegoBaHue TUCTIEPCHBIX CUCTEM.
[IpuroToBneHre W H3y4YE€HHE CBOMCTB JUCIEPCHBIX CHCTEM pPa3HbIX BHUJIOB:
CYCHEH3UH, dMYJIbCHH, KOJJIOMAHOTO pacTBopa. CpaBHEHHE CBONCTB MCTHHHBIX U
KOJUTOMIHBIX PACTBOPOB, BHISABICHHE OCHOBHBIX Pa3IU4Mi MEXKY HUMH.

XOA PABOT:

JlaGoparopuas padora 1.(1) «IIpurotoBieHue pacTBOPOBY.
[IpuroroBiieHre pacTBOPOB 3aJaHHOW (MOJIIPHOM) KOHIEHTpauuu (C MPaKTHKO-
OPUEHTHPOBAHHBIMU BOIIPOCAMU), OMPEICIEHUE CPEIbl BOAHBIX PACTBOPOB.

IIpuroroB/ieHre pacTBOPOB 32JaHHON KOHUEHTPALUU

Lenv pabomul: TpUOOpPETEHNE HABBIKOB IPUTOTOBIICHUS PACTBOPOB 3aJaHHOM
KOHIIEHTPAINH, BBIPAKEHHON Pa3IUYHBIMU CTIOCOO0aMU, U3 CyXOi comm win Oonee
KOHIIEHTPUPOBAHHOTO PacTBOPA.

Obopyoosanue u  peakmuevl: KOHWYECKHE KOJOBI Ha 250  wu,
TEXHOXUMHUYECKHNE BeChl, (PHIbTpoBasbHAS Oymara, MEpHBIC IWUIMHIPBI, HAOOp
apeoMeTpoB, MepHble KonObl Ha [00 ma, cyxue conu, Hanmpumep NaCl, KCI,

N32C03, BaC|2, CaC|2, CuSO..

TEOPETUYECKUE ITOACHEHUA



KoHmieHTparust pacTBopa- 3TO OTHOCHUTEIHHOE COJNEpPKaHHE PACTBOPEHHOTO
BEIIECTBA B pacTBOpe. (715 BeIpaKeHUS KOHIICHTPAIIMHA PACTBOPOB CYIIECTBYET J1Ba
cnoco0a.

|. donesoii cnocob:
a) MaccoBasi JIOJsl BEIIECTBa , Oe3pa3MepHas BEIWYMHA WJIM BBIpaXaeTcs B
MPOIIEHTAaX, BRIYUCIISIOT 10 (hopMyIie
_ M(s—sa) 100%
m(p — pa)
rae  M(6-6a), Macca BEIIECTBA, & ;
M(p-pa), Macca pacTBopa, .
0) MonbpHas A0S ), BEIUYMHA Oe3pa3MEepHas WJIM BbIpaXaeTcs B TMPOICHTAX,
BBIYHCIISIIOT 110 (hopMyIie
- M6269) 10006
Vi+V, +...
I V(6-6a), KOJIUYECTBO BEIIECTBA, MOJb,
vitvot..., CyMMa KOJIMYECTB BCEX BEIICCTB B PACTBOPE, MOIb.
B) oObEeMHas IO ¢, BEIMYMHA Oe3pa3MEpHas WIM BBIPAXKACTCS B TPOICHTAX,
BBIYHCIISIIOT 110 (hopMyIie
_Vle=6a) 10094
V (cmecu)
rae V(s-6a), 00beM BEIIECTRA, 1,
V(cmecu), o0beM cMmecH, 1.
Il. konyenmpayuonnwiii cnoco6:
a) MoJsipHasi KoHleHTpauust Cy, M016/1, BBIYUCISIOT 110 opMyJie
_ v(e—e6a)
V(p - pa)
rae Vv(8-6a), KOJIMYECTBO BEIIECTBA, MOJIb;

V(p-pa), 06beM pacTBOpA, L.

0) HopmainbHas KoHueHTpaius Cy, MOJb/71, BRBIMUCISIIOT IO opMyIie
v(ox6)

M

H _V(p—pa) 530’ C, =ZeC,
rae v(?ke8), KOJIMYECTBO BEIIECTBA YKBUBAJICHTA, MOJlb,
V(p-pa), o6Bem pactBOpa, 1,
Z, haKkTop KBUBAJICHTHOCTH.
B) MoJIsuTbHAsE KoHIeHTpanus Cy, MOab/Ke, BRIMUCIISIIOT 110 (hopMyIie
_ v(6—sa)
 m(p-as)
rae  v(6-6a), KOIMYECTBO BEIIECTBA, MOJIb,
M(p-7151), Macca pacTBOPUTENS, Ke.
r) TATp 1, 2/M]1, BBIYUCTISAIOT 0 (popMyIie
_ m(6—s6a)
V(p - pa)
rae M(s-ea), Mmacca BEIIECTBA, 2,
V(p-pa), 06bem pacTBOpA, M.

b



OOBIYHO BBI3BIBAET 3aTPYIHEHHUE H3YYEHHE CBOWCTB pacTBOPOB (OCMOC U
OCMOTHYECKOE JaBJICHUE, IMOHWKCHHUE NABJIECHUS HACBILICHHOIO I1apa, IMOHWKECHUE
TEMIIEPATyphbl KPUCTAJUIU3AINYU U TOBBIIICHUE TEMIIEPATYphl KUIIEHUS PACTBOPOB),
a TaKXe CBOWMCTB PAaCTBOPEHHBIX BEIIECTB — PACTBOPUMOCTH M ITPOU3BEICHUS
PacTBOPUMOCTH.

OcMoc- 3T0 OJHOCTOPOHHSSA JU(B@Y3Us BELIECTB M3 PACTBOPOB 4YEpPE3
MOJIYIPOHULIAEMYI0O MeMOpaHy, pa3/elfiollyl0 PacTBOP M YHUCTBIA pPacTBOPHUTEIND
WJIM JIBA PACTBOPA PA3IUYHON KOHIEHTPALIUH.

B cucreme pacTBOpUTENB-pACTBOP MOJEKYJIBl  PACTBOPUTENS  MOTYT
nepeMenaTbcs 4epes3 Meperopojiky B oboux HampapiieHusx. Ho umcno Monexyn
pacTBOpUTENS, MEPEXOASIIMX B PACTBOP B EAMHMILY BpPEMEHH, OOJbllIe Yucia
MOJIEKYJI, IEPEMEIIAIOIINXCS U3 PACTBOPA B PACTBOPUTEIIb.

JlaBneHue, KOTOpO€ HaI0 MPHIOXKHTb, YTOOBI CKOPOCTH OOOMX MPOLIECCOB
OBLIIM paBHBIMU, HA3BIBAIOT OCMOMUUECKUM.

PactBopbl, XapakTepHu3yrOlIHECs OJWHAKOBBIM OCMOTHYECKHM [IaBIICHHUEM,
Ha3bIBAKOTCS UZOMOHUYECKUMU.

OcMmoTHuYecKoe JaBJIeHUE ONPEEIISIIOT corjaacHo 3akony Bant-I'odda
P. =WRT/IV,
r€ Vv, KOJIMYECTBO BEIIECTBA, MOJb;

R, razoBas nmoctostnHast, paBHas 8,314 /owc/(monv-K),;

T, abcomtoTHas Temmeparypa, K;

V, 00neM pactBopa, m3

OTHOCUTENBPHOE TOHW)XEHUE NABJICHHS Tapa pacTBOPUTENS HaJl PacTBOPOM
COTJIACHO 3aKOHY Payiist BbIpakaeTcsi COOTHOLIEHUEM
P-F, n

PP N-n’
rae Po, naBneHue nmapa HaJ YUCTBIM PACTBOPUTEIIEM;

P, naBneHue napa pacTBOPUTENS HAJl PaCTBOPOM;

N, KOJMYECTBO PACTBOPEHHOT O BEILIECTBA, MOJIb;

N, KOIM4eCTBO pacTBOPUTENS, MOTb.

[ToBbIIEHUE TEMIIEpATYPbl KUIEHUSI U TOHUKEHUE TEMIIEPATYypPhl 3aMEpP3aHUs
pPacTBOpPOB MO CPABHEHUIO C YHCTBIM PAcCTBOPUTENEM, COIJIacCHO 3akoHy Paymns,
MPONOPLUMOHANIbHBl ~ MOJISJIBHOW ~ KOHIIEHTPAIlMM ~ PAaCTBOPEHHOI'O0  BEIIECTBA
HE3JIEKTPOJIUTA
AT = KCb
rne  Cp, MOJSUTHHAS KOHIICHTPALUS, MO/Ib/Ke,

K, k03 dutimeHT nponopuruoHaIbHOCTH.

B cnywyae mnoBbllieHHsI TeMIepaTtypbl KUMeHUsi pacTBopa K Ha3bIBaeTCs
70yJIMOCKONNYECKON KOHCTAHTOM, B CIyyae MOHMKEHUSI TeMIIEpaTyphl 3aMep3aHusi-
KPUOCKOITMYECKONW KOHCTAHTOM. DTU KOHCTAHTHI, YACICHHO Pa3IUYHbIC AJIsI OJHOTO
U TOTO K€ PAcCTBOPUTEINSI, XapaKTEPU3YIOT MOBBIINIEHUE TeMIEpaTypbl KUNEHUS U
MOHWKEHUE TeMIIepaTypbl 3aMep3aHusi OJHOMOJSJIBHOIO pacTBOpa, T.€. MpHU
pactBopeHuu 1 MoJib HeneTydero HeasnekTponauta B 1000 r pacTBopuTens.




PactBoprMOCcTh S TMOKa3bIBaeT, CKOJBKO TPaMMOB BEIIECTBA MOXKET
pactBoputhes B 100 r© Boabl IIpu IaHHOW TemmepaTrype. PacTBopuMocCTh TBEpABIX
BEIIIECTB C POCTOM TEMIIEPATyphl, KaK MPaBUIIO, BO3PACTAET, a JUIsl Ta3000pa3HBIX
BEIIECTB — YMCHBIIIACTCH.

JIiist mepexo/ia OT MacChl pacTBOpa K €ro o0beMy W Ha0O0OpPOT HY)KHO 3HATH
BEIMYMHY IUIOTHOCTH. IJIOTHOCTH BBIpAXKAETCS B 2/cm® (2/mn), ke/m3, 2/n, v ap. s
MPUOJIMKEHHOTO M OBICTPOTO OIpPEACICHHUS TUIOTHOCTH CIY)KUT apeoMeTp WIIH
neHcumeTp (cM. puc. 1).

ApeomeTp mpencTaBisieT co00l MOMIABOK ¢ ApoObI0 W y3Kou TpyOkoil. Ha
TpyOKe MMEeTcs IIKayia, MPOorpajyupoBaHHasl B €IWHUIAX TUIOTHOCTH. ApPEOMETp
MOTPY)KAETCS B PA3IMYHBIC )KUIKOCTH WM PACTBOPHI Pa3IMYHON KOHIICHTPAIIUU HA
pasHyio TiIyOuHy. [Ipy 3TOM BBITECHSIOTCS pas3iudyHbIe OOBEMBI >KHJIKOCTEH, HO
MAacChl X BCET/Ia OJJMHAKOBBI, OHU PaBHBI Macce apeoMeTpa.

B cocrosHum  paBHOBECHs  BBITAJIKMBAIOIIAsS  CHJIA,
JCUCTBYIOIIAs HAa apeoMEeTP, YPaBHOBCIIMBACTCS CHJION TSIKECTH:
Fsoum. = MQ umu PacV'g = Mg, orctoga V = m/p,,,. Utak, o0bem
BBITCCHCHHOW JKUIKOCTH (WM TJyOWHA IOTPY)KCHHsS) OOpaTHO
IPOIOPIIMOHAJICH TUIOTHOCTH YHUIAKOCTH P, Ha 3TOM M OCHOBaHO
U3MEpEHHUE TIIOTHOCTH apEOMETPOM.

KunakocTe HamWMBalOT B YUCTBIA IWIMHIAP. M3 Habopa
BBIOMPAIOT apeoMeTp, KOTOPBIM MOrpyXkaeTcss Ha TaKyl TiIyOuHy,
9TOOBl YPOBEHBb JKHAKOCTH B IIWJIMHIAPE HAXOAWICS B TMpeaenax
HIKaJdbl apeoMeTpa. ApeoMeTp He JOJKEH KacaTbCs JIHA U CTEHOK
mwHapa. [loka3zanus cieayeT CHUMaTh 10 HIDKHEMY Kparo
MEHHCKAa B CIy4yae MpPO3payHOM KHUAKOCTH, U TO BEPXHEMY - B
Clly4ae Hempo3padyHoi. 3Hasi MIOTHOCTh PACTBOPA, MO CIEIHUATBHBIM
tabnuaM (cMm. Tabn. 1) MOXKHO ONpEACIUTh MAacCOBYIO JIOJIFO
pacTBOpa, U HA0OOPOT, 3HAsT KOHIEHTPAIIMIO PACTBOPA, OMPEICTUThH
€ro MJIOTHOCT.

Puc. 1. Onpenenenve miIOTHOCTH KUIKOCTH IIPU OMOILIA apEOMETpa

Tabmuma 1
Maccosas noist (w %) v ioTHOCTh (p) pacTBOpoB codeit mpu 20°C

% p, a/cm®

CaCl; NaCl CuSO, |[KCI Na,COs; |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

8

1,0486 |1,0413 |1,062 1,0369 1,061 1,053
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

Ecniu B Tabnuie OTCYyTCTBYeT HEOOXOAMMOE 3HAYEHHWE BEIUYUHBI, TO
NPUMEHSIOT METOJ MHTEPHOJALMH (HAXOXKIECHUE MPOMEKYTOUYHOIO 3HAYEHUS
BEJIMYMHBI IO M3BECTHBIM KpalHUM 3HauyeHUsIM). B naHHOM ciydyae mpumeHsieTcs
JVHEWHAs] WHTEPHOJSALMUA: CUMTAETCA, YTO B Y3KMX HMHTEpBalax 3aBUCHUMOCTb
MEXKy IUIOTHOCTBIO M KOHUEHTpAalUWEW JIMHEWHA. JTO SBISAETCS, B HEKOTOPOU
CTeNeHH, NpUOIMKeHHEeM. B NeHCTBUTENbHOCTH BO3MOXXHBI M OTKJIOHEHUS OT
JIMHEUHOCTH.

JlommycTuM, HYHO ONpeAeauTh IOTHOCTh 2,3% pacTBopa XJIOpHia HATPHSL.
Taxoil koHLIeHTpauuu B Tabauue HeT. banxkaiiiue 3HaueHus MaccoBoil Jonu - 2%
1 4%, UM COOTBETCTBYIOT IIOTHOCTH PactBOpoB 1,0125 2/cm® m 1,0226 2/cm®.
CrnenoBatenbHO, NpU HM3MEHEHUWM KOHLEHTpanuuu Ha 2%, TJIOTHOCTH pacTBOpa
m3Menutes Ha 1,0226-1,0125=0,0101 2/cm®. CocTaBuB MPOMOPLMIO, HAMIEM, Kak

M3MEHUTCS INIOTHOCTD ITPU M3MEHEHUM KoHueHTpanuu Ha 0,3%:
2% — 0,0101 2/cm®

0,3% — x 2/cm®

13 nponopuun x=0,0015 2/cm®. TlpubGaBuB 5Ty BEIMYUHY K 3HAUCHUIO
wioTHOcTH 2%-HOTrO pacTtBOpa, MONYy4YuM IIOTHOCTH 2,3%-HOro pacrtBopa:
1,0125+0,0015=1,0140 2/cm®.

METOJUKA TTPOBEJAEHUWA OIIBITOB

Onvim 1 1IpuroToBieHHUe pacTBOpa C 3aJJaHHOM MacCOBOM J0JIeH COJIH

[lonyunte y mpenojaBaTens 3aJaHUE U PACCUUTANTE, CKOJIBKO T'PaMMOB
COJIM ¥ MUJUTHJIUTPOB BOJIBI TOTPEOYETCA JIJIsl MPUTOTOBIIEHUS PACTBOPA 3aJaHHOM
KOHLICHTPALIHH.

[TokaxkuTe pacdeTbl MNPENOAABATENO0 M TOJYYUTE pa3pelICHUE Ha
IPOBEJECHUE OMBITA.

B3BechTe Ha TEXHOXMMHUYECKUX BECaX HYKHYIO MAcCy COJIM U BBICHIIIBTE €€
B KOHUYECKYI0 K00y Ha 250 mn. OTMepbTe MWIMHAPOM HEOOXOTUMBIN 00BeM
BOJBI U BJICHTE ero B KoJiOy ¢ coibto. [lepeMemmBaiite comepkumMoe KOJIOBI J10
MOJIHOT'O PaCTBOPEHHUSI COJIU.

[lepeneiite B UWIMHAP NPUTOTOBIECHHBIA pactBop. Ilpu mnomomm
apeoMeTpa HM3MEPhTE €T0 IUIOTHOCTh Poxen. HaiiauTe 1o Tabi. 1 IJIIOTHOCTH
PacTBOPA Pmasr., COOTBETCTBYIOIIYIO 3aJaHHOM KOHUEHTPALUU.

BbluncnuTe OTHOCUTENBHYIO OIIMOKY ONBITA!
o= |,0ma5ﬂ = Poken

P matn

Paccuuraiite MOJSPHYIO  KOHLEHTPAUWIO, MOJSPHYIO  KOHLEHTPALUIO
SKBUBAJIEHTA, MOJIUIBHYIO KOHIEHTPALlMIO M TUTP NPUTOTOBJIEHHOI'O PAacTBOpA.
Pe3ynbTaThl ONbITa U pACUETOB CBEAUTE B TA0M. 2.

-100%

Tabmuna 2

Pesynprarsl onvima 1
®opmyn [Macca |V v Dmacrs |Poxen, |0% |Cy |Cq |Co | T
aconm |comm, 2 [pacTBopa, |BOmBI, |o/cm® |e/cm®




Onwvim 2 [1purotoBiieHHE pacTBOPA C 3aJJaHHON MacCOBOM J1071el u3 0osee
KOHIIEHTPUPOBAHHOT'O pacTBOpa

B kauecTBe Oosiee KOHIICHTPUPOBAHHOTO PACTBOPA HUCIIONIB3YETCS PacTBOD,
MIPUTOTOBJICHHBIN B OTIBITE 1.

[Tonmyunte y mpenomaBaTens 3amanue. OnpeaennuTe MIOTHOCTh 3aJaHHOTO
pactBopa no tabia. 1. Paccuuraiite 00beM 0oJiee KOHIICHTPUPOBAHHOTO PacTBOpPa
COlM U 00BEM BOJBI, HEOOXOAHMMBIC JJII MPHUTOTOBJICHHUS pPAacTBOpa 3aJIaHHOMN
KOHIICHTPAITUH.

[ToxakuTe pacdeThl TpENoAABATEII0O W TOJYYHTE pas3pelicHue Ha
BBITIOJTHEHUE OTIBITA.

OTMephTe MWIMHIPOM PaCCUMTAHHBIA 00beM 0o0Jiee KOHIIEHTPHPOBAHHOTO
pacTBOpa COJIM M JIOJICWTE BOAOW 10 HeoOXomaumoro odobema. [IpuroToBIeHHBIN
pacTBOp TIIATEIBLHO MEepeMeNIaiTe, mepenuBas U3 MWINHAPA B KOJIOY U 00paTHO.
[Ipy momomM apeomMeTpa HU3MEpPbTE IUIOTHOCTH PACTBOPA Pokcn. DBBIUUCITHTE
OTHOCUTEJIPHYIO OIIMOKY OIbITa AHAJOTUYHO onwimy 1. Pe3ynbTaThl oOmbITA
cBeaure B Ta0I. 3.

TaOmuna 3
Pesynbratsl onvima 2
0% V, mn p, e/em®
Ucxonnor |3amannor (Mcxoxno |3amanHo |Boasr |[Mcxomuor |3aaHHOro
0 pacTBOpalo o ro o pactBopa |Pmas- Psien.
ITPUMEPBI PEHIEHUA 3AJJAY

IIpumep 1 MaccoBas 10711 paCTBOPEHHOI'O BEIECTBA.
Onpeodenume maccosyro oonro 6 (%) xnopuoa Kauus 8 pacmeope, COOepiHcaujem
0,053 k2 KCl 6 0,5 1 pacmeopa, nromnocms komopozo 1063 ka/m>.

Pewenue
MaccoBy¥o JI0JTI0 BEIIECTBAa HAXOAUM I10 (hopmyJie
_ M(s—6a) «100%
m(p - pa)
rae  M(s-ea), macca BEIECTBA, 2 |
M(p-pa), Macca pactBopa, 2.
Macca pacTBopa paBHa MPOU3BEACHUIO 00beMa pacTBopa V Ha €ro IIOTHOCTH p

m -
m=Vp, Torna o = m(s —6a) ¢100
Vp
MaccoBasl A0JIs XJIOPUAA Kalus B pACTBOPE paBHa:

. 0,053+100
106305010

=10%.

Ilpumep 2 MonsipHast KOHLIEHTpaLXs pacTBOpa.



Kakxosa macca NaOH, cooepowcawecocss 6 0,2 n pacmeopa, ecau monsapHas
Konyenmpayus pacmeopa 0,2 monv/n?

Pewenue

MoJsipHY10 KOHIIGHTPAITUIO BEIECTBAa HAXO ST 10 (hopMyIIe
_ v(e6—e6a)
V(p - pa)
rIe  V(8-6a), KOJIMYECTBO BEIIECTBA, MOJIb;
V(p-pa), 06bem pacTBOpA, I
KonudecTBo BemecTsa v BBIYUCISIOT 10 (popmyiie

M

v=—
M

rae m, macca BEILeCTBa, 2;
M, MmonsipHast Mmacca BEeIIeCTBa, &/MOlb.

Torna macca NaOH, conepxarierocs B pactBope, paBHa
m=C,,MV (p— pa) =0,2-40-1=0,82.

HEOBXO/JUMBII YPOBEHB ITOAIOTOBKHM CTYIEHTOB

. 3HaTh CMOCOOBI BBIPAYKESHUSI KOHIICHTPAIIMH PACTBOPOB.

2. YMeTb onpeaeisiTh INIOTHOCTh PacTBOPA MPHU IMTOMOIIU apeoMETpa.

YMeTh Mmoab30BaThCs TAONMIIAMH 3aBUCUMOCTH IJIOTHOCTH PAacTBOPOB OT

MacCOBOM JI0JIM PACTBOPEHHOT'O BEIIECTRA.

4. YMeTb IpOU3BOJIUTH PacdeThl, HEOOXOIUMBIE JIJIsi IPUTOTOBIIEHUSI PACTBOPOB
3aJIaHHON KOHIIEHTPAIINH, BBIPAXKEHHOM pa3IMuYHBIMHU CIIOCOOaMU.

5. YMeTb rOoTOBUTH PAcTBOPHI 33JIaHHON KOHIIEHTPAI[MU U3 CYXOTO BEIECTBA U
BOJIbI; U3 00JIee KOHIIEHTPUPOBAHHOTO PACTBOPA U BOIBI.

6. YMeTh HaXOJUTh MAacCy HJIM KOJHMYECTBO PACTBOPEHHOI'O BEIIECTBA, MCXOJS
U3 KOHIIEHTPAIlUU PacTBOpa.

7. YMeTh MPOU3BOJIUTH PACUEThI, CBA3aHHBIE C MEPEXOJI0M OT OJHOrO crocoba
BBIPQYKEHUSI KOHIIEHTPAIIMU PacTBOpa K IPYyromy.

3AJJAHUA 1J11 CAMOKOHTPOJIA

1. CxonbKO rpaMMOB THIPOKCH/IA Kallisgd HY>KHO pacTBOPUTH B 600 M1 BOABI AJis
nonyaenus 16% pactBopa? [InotHoCTs pacTBOpa paBHa /,15 2/m..

2. Kakoii ooveM 4% pactBopa xiopuaa Kaibliusg (TUIOTHOCTH CM. B TaOm. 1)
TtpeOyeTcs ais B3aumoneictsus ¢ 120 ma 0,1 M pactBopa AQNO3?

3. Onpenenute MacCoOBYIO JOJIFO PaCTBOPEHHOTO BellecTBa B 2,64 H. pacTBOpe
cepHoi KuCIOTHL. [[T0THOCT pacTBOpa cepHOU KUCIOTHI paBHa 1,080 a/m.

4. Kakue oOwvembr 12% pactBopa m 3% pacTBOpa XJjopuaa HATPUS HYKHO
cMemate Jisi nonydeHus 120 mn 8% pactBopa? Ilpu pemienun 3anaydu
BOCTIONIB30BAThCSI TAHHBIMU TaOI. 1.

[—

(8]

JlaGopaTropHasn padora 1.(2) «IIpuroroBiieHre pacTBOPOBY.
[IpuroroBiienre pacTBOPOB 3aJaHHON (MOJISIPHOW) KOHUEHTpauuu (C MPaKTHUKO-
OPUEHTHPOBAHHBIMU BOIIPOCAMU), OMPEJICIICHUE CPEJIbl BOAHBIX PACTBOPOB.



eab padoThl
OcCBOUTH METOIMKY PUTOTOBJIEHUS PACTBOPOB 3aJaHHOM MOJISIPHOM KOHLEHTPALUH
Y HaY4YUTHCS ONPEAENATh CPEAY BOJIHBIX pAaCTBOPOB.
Ob6opynoBanue U peaKTUBbI

o AHaIUTUYECKHUE BECHI

o MepHnbie K0JIObI

o Ilumnerku

o BopoHnku

o CrakaHbl

o CreknsHHbIE TATOYKH

o PactBOpHBI KMCHOT, HIEIOYEH, CONEH

o HWunukatopsl (1akmyc, ¢peHondranert, yHUBEpCATbHBINA UHANKATOP)
TeopeTnyeckue 0CHOBBI
Moasipaas konnentpamus (C) — koJm4ecTBo BeliecTBa B MOJISIX B | juTpe

pacTBopa:
n
C= v

r7Ie N — KOJIMYECTBO BelecTBa (Mojb); V — 00bEM pacTBopa ().
Cpena pacTBopa onpeenseTcsl XapakTepoM THIPOJIN3a U MOXKET ObITh:
o Kucnas (pH<7)
o Illenounas (pH > 7)
o Heitrpansnas (pH = 7)
Xox padoTsl
1. IlpuroroBiieHHe pacTBOpa
o Paccumraiite Mmaccy BemectBa 1o ¢popmyine: m=C-M-V, rne M —
MOJISIpHAsi Macca BELIECTBA.
o DB3BeckTe pacCUMTaHHYIO MacCy Ha aHAJTUTUYECKUX BECax.
o IlepeHecute BemeCTBO B MEPHYIO KOJIOY.
o JlobGaBbTe MUCTWIIMPOBAHHYIO BOIY JIO TIOJIOBUHBI 00bEMA KOJIOBI.
o PacTBOpuTE BEIIECTBO, MEPEMENINBAs CTEKIISIHHOW MaIOYKOM.
o JloBenmure 00BEM 10 METKH TUCTHILIMPOBAHHON BOJIOM.
o TmareapHO mEpeMenanTe pacTBop.
2. Onpenesienne cpeabl pactBopa OnpeaeauTre Cpeay ¢ IMOMOIIBIO

WHJIUKAaTOPOB:
o Jlakmyc (KpacHBIN — KHUCasl, CHHUN — IIeJI0YHast, (PHOIETOBBINA —
HEUTpanbHas)
o ®enHondranenH (0ecBETHBIN — KUCIas/HEUTpaIbHASA, MATMHOBBINA —
HIeJI0YHAas )

o YHHUBEpCalIbHbII UHAUKATOP (11O IIBETOBOM IIKAJIE)
3. IIpaKkTHKO-OpMEHTUPOBAHHbIE BOMPOCHI
1. Kak u3MeHHTCS KOHIICHTPAIUS PACTBOPA MPHU Pa30aBICHUH?
2. Tloyemy Ba’KHO MCTIONB30BAaTh TUCTUUTMPOBAHHYIO BOTY?
3. Kakwue daxTopsl BIASIOT HA TOYHOCTH MPUTOTOBIICHUS pacTBOpa?
4. Kak onpenenutb KOHIEHTPALUIO paCcTBOPA, €CJIM U3BECTHA Macca
BEIECTBA U O0OBEM?



IIpumep pacuéra
[Tpurorosuts 250 miu 0,1 M pactBopa NaCl:

1. Monsipuas macca NaCl = 58,5 r/moib

2. MaccaNaCl: m=0,1-585:0,25=1,4625r

3. Bseecurs 1,46 r NaCl, pactBopuTh B MepHOi1 kKos16€ Ha 250 M1
Texnuka 0e30macHOCTH

o PabotaTh B 3aIIMTHBIX OYKAaX U MepUYaTKaxX

o Hcnonb30BaTh TOJIBKO YUCTYIO IOCYY

o U3Gerarp momamaHusi peakKTUBOB Ha KOXY

o Ilpu pabGote ¢ KUCIOTaMHU U LIEIOYaMU COOIOATh OCTOPOKHOCTD
Odopmiienne pe3yabTaToB
3ano’aHUTh Ta0IUIY:

BemecrBo | KoHuenrpauus 00Bém Macca Cpena

CnenaTh BBIBOJ O MPOJEIAaHHON paboTe, yKa3aB MOJYyYEHHBbIE pPe3yibTaThl U HX
COOTBETCTBHE pacyETaM.

JlaGoparopHasn padora 2. (1) «VccaenoBanue AUCIEPCHBIX CUCTEM.
[IpuroroBiieHe H W3yYEHHE CBOWCTB JUCHEPCHBIX CHUCTEM pPAa3HbIX BHUOB:
CYCHEH3UH, 3MYJbCHH, KOJJIOMAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX W
KOJUIOUJIHBIX PacTBOPOB, BBISIBIEHUE OCHOBHBIX PA3TUUYHI MEXKIY HUMU.

Heab: NOMyYUTh OUCIEPCHBIE CUCTEMBI M UCCIENOBAaTh MX CBOMCTBA, HAYUHUTHCS
TOTOBUTH CYCHEH3HIO U AMYJIBCUIO; PEIIATh 33/1a4l Ha ONPEAECICHUE MaCCOBOU JTOJIH
KOMIIOHEHTOB CMECH U MPUMECE.

3agaum: 3akpenuTh NPAKTUUYECKUE 3HAHHUS O CBOWCTBaX JUCHEPCHBIX CHUCTEM
Pa3HBIX BUJIOB: CYCIIEH3UH, IMYJIbCUH, KOJJIOMIHOTO pacTBOpa. CpaBHEHUE CBOICTB
UCTUHHBIX WU KOJUJIOMJHBIX PACTBOPOB, BBIABICHUE OCHOBHBIX PA3IUUYUN MEXKIY
HUMU.

Oo6opynoBanme: TeTpaab s NIPAKTUUECKUX 3aHATUM, KapaH/alll, JUHEWKa, CTaKaH
ooseMoM 50 wmu, CTEKJISHHAs TMMajJo4yka C PE3MHOBBIM HAKOHEYHUKOM, BECHI,
CTEKJIIHHAsl JIONAaTOYKa, MEPHBIA UWIMHIpP, COJU, XOJIOAHAsA KUISYeHas BOJa,
KapOOHAT KaJbI[Usl, MACIIO, BOJIa, XUMUYECKUN CTaKaH, CTEKJISTHHBIC TTAJOYKH, MYKa,
KeJaTuH, (HOHAPHK.

KoanuecTBo yacoB: 2 yaca

Kpurepuu ouenku:

1. 3ader craBuUTCA B cCly4yae, €CJM BbIOJHEHO He MeHee 50% 3amaHuii, B
OCBEIICHWH BOMPOCOB HE COJEPKHUTCS TPyObIX OMMOOK, CamMOCTOSTEIHHO
BBITIOJTHEHA MTpaKTUYeCKas padoTa, BBITIOJHEHBI TpeOOBaHUS K 0(OPMIICHHUIO.

2. HezaueT cTaBUTCS, €clii 00y4arONIMXCsl HE CIPABUIICS C 3a7aHUEM (BBITTOJIHEHO
meHee 50% 3amaHusi), HEPACKPHITO OCHOBHOE COJACP)KaHHWE BOIMPOCOB, HMMEIOTCS
rpyObie OIIMOKKM B BBINOJHEHWU 3aJlaHMs, a Takke padoTa BBHIMOJIHEHA
HECAMOCTOATEIBHO.

XOA PABOTHI

TeopeTnyeckue cBeaeHMsI




YucThle BelecTBa B MPUPOJIE BCTPEUYAIOTCSI OUYEHb PEJKO, Yallle BCEro BCTPEYAIOTCs
cmecu. CMecH pa3HBIX BEIIECTB B PA3JIUYHBIX arperaTHBIX COCTOSTHUSX MOTYT
00pa3oBBIBaTH TOMOTE€HHBIE (PACTBOPHI) U FETEPOTECHHBIE (IUCTIEPCHBIE) CUCTEMBI.
JIucniepCHBIMI HA3bIBAIOT T€TEPOTE€HHBIC CHUCTEMBI, B KOTOPHIX OJHO BEIIECTBO -
nucriepcHast ($aza (MX MOXKET OBITh HECKOJBKO) B BHJE OYE€Hb MEIKUX YaCTHIL
PaBHOMEPHO paclpeeleHO B 00beMe APYroro - JUCIEPCUOHHOM cpefe.

Cpena u (a3sl HAXOAATCS B Pa3HBIX arpeTaTHBIX COCTOSHUSAX — TBEPJOM, KUIKOM U
razoo0pa3HoM. [lo BennuyuHEe YacTHIl BEIIECTB, COCTABISAIOIIUX AUCIEPCHYIO (a3y,
JTUCTIEPCHBIC CUCTEMBI ICIISATCS 2 TPYIIITHL:

o rpyOonucrepcHsie (B3BecH) ¢ pa3mepamu uactul Oosee 100 HM. 3ITO
HENpo3payHble CHUCTEMbI, B KOTOpPbIX (pa3za M cpela JIETKO pa3JeisioTcs
OTCTaMBaHUEM WIH QUILTPOBAHUEM. DTO IMYIBCUH, CYCIIEH3UH, a3PO30JIH.

e TOHKOAMCHEpPCHBIE - ¢ pazMepaMu vacTul ot 100 go 1 M. ®Pa3za u cpena B
TaKUX CHCTEMaxX OTCTaMBAaHUEM pA3ACIAIOTCS C TPYAOM. OITO 30JIH
(KOJUTOHJTHBIE pacTBOPHI "Kieeno100HbIe") U reu (CTYIHN).

Kostongabie crucTeMbl po3padyHbl M BHEITHE MTOX0KM Ha UCTUHHBIC PAacTBOPHI, HO
OTJIMYAIOTCSL OT MOCJEIHUX MO oOpasyrolencs “CBETSIIeCS TOpPOKKE”™ — KOHYCY
OpH TPOIYCKaHWHM 4Yepe3 HHUX Jiyda CBETa. JTO SBJICHUE Ha3bIBAIOT 3P(HEKTOM
Tunnans.

[Ipu ompeneneHHBIX YCIOBUSX B KOJUIOMJHOM PAcTBOPE MOXKET HAuaThCS IMPOIIECC
koaryssiiuu. Koarymsius — sBlieHHE CIUNAHUs KOJUTOMIHBIX YaCTHUIl U BBIMAICHUS
ux B ocanok. [Ipu 3TOM KOJIJIOMIHBIN PacTBOp MpEBpallaeTCs B CYCIEH3UIO WU
rellb.

['enu wnu CTyHU TPENCTABISAIOT COOOM CTYIEHUCTBIE OCAIKU, 00pa3yroluecs mpu
koaryssiiuu 3oieil. Co BpeMeHeM CTpYKTypa reseil Hapyimaercs (OTCiIauBaeTcs) —
U3 HUX BBIACIAETCS BOJa. JTO siBieHWe cuHepesuca. [locMoTpute yueOHbIN GuiibM
«ducnepcusbie CUCTEMBI» UCTIOJIB3YS CCBUIKY
https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

KonTtposabHblie 3a1aHus

PemmTe TecT (1151 CAMONIPOBEPKH)

1. JucnepcHas cuctemMa 3To:

a) TOMOTeHHas cucTeMa 0) reTeporeHHasi CUCTEMa B) BEPHO a U O

2. TymaHy COOTBETCTBYET NUCIIEPCHASI CUCTEMA: a) JK/T 0) 3K/ B) T/K

3. Hedtu cooTBeTCTBYET MuciepcHasi CUCTEMA: a) /T 0) kK/K B) T/3K

4. 3yOHOI TacTe COOTBETCTBYET AMCIIEPCHAs CUcTeMa: a) T/T 0) T/T B) T/

5. CrtaBaM COOTBETCTBYET JUCIIEPCHAsS CUCTEMA: a) JK/T 0) T/T B) T/K

6. U3 mepeuns BeIOEpUTE JIUIITHEE CIIOBO M MTOTUYEPKHUTE €T0: Tellb, CYCIICH3HUS, 30JTh
7. VI3 mepedHs BHIOCPHUTE JHIIHEE CIOBO M TOMYEPKHUTE €r0: 30Jb, CYCTICH3UA,
a’po30J1b

8. Uto o0beauHsET TaHHBIC CIIOBA: MapMela, 3ehup, X0I0 e

OTBeT 3anuImuTe B BUJIE OJHOTO CIIOBA

9. Uto oObenuHseT JaHHBIC CIIOBA: MOJIOKO, HEPTH, TIOJICOTHEYHOE MACIIO B BOJIE.
OTBeT 3anuimuTe B BUJIE OJTHOTO CIIOBA

10. Yro oObemMHSICT JaHHBIC CJIOBA: JIAK JJISI BOJIOC, IE30/I0PAHT, IbLISBOE 00IaKO.
OTBeT 3anumuTe B BUJIE OJTHOTO CIIOBA



https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

INPAKTHYECKAS YACTD

Hauyeprure Ta0/MLy 1y 0(pOpMIICHHUS ONIBITOB.

Ha3Banue onbiTa Hao.ronenus BbIBOABI

3ananue 1. IlpuroroBiieHHe cycneH3uM KapOoHaTa KajabUus B BojAe H
H3y4YyeHHe ee CBOMCTB.
B crexnsHHy0 poOUpKy BIUTH 4-5 MJI BOJBI M BCHIMATh 1-2 JI0)KEUKH KapOoHaTa
kanbiusi. [IpoOupky 3aKkpbiTh PE3WHOBOM NPOOKOW M HDHEPIHYHO BCTPSIXHYTH
OpOOUPKY HECKOIBKO pa3 AJisi PaBHOMEPHOTO pachpeiesieHHsl 4acTHIl Meda IO
BceMy 00BEMY »xkuikocTd. [locTaBpTe NpoOMPKY B IITaTUB M HaOmOgalTE 32
U3MEHEHHUSIMU B TIOJIYYEHHOU CYCIICH3HUU.
Kaxkue cuctembl Ha3bIBAIOT CYCIIEH3USIMU?
Yro aBnsercs B JaHHOW CYCIIEH3UU TUCIIEPCUOHHOM CpPEeAOoW, a 4TO — JUCIIEPCHOMN
dazoii?
OT 4ero 3aBUCUT YCTOWYUBOCTH CYCIIEH3UU ?
3anuiuTe OTBETHl Ha BOMPOCHI U BBIBOJ. B HaOMIONEHUSIX OTMEThTE BHEIIHUNA BU/T
U BUAUMOCTD YaCTHI, CHOCOOHOCTh OCAXAAThCS M CIIOCOOHOCTD K KOATYJISIIHH.

CCLIJIKa JJIs1 HpOCMOTpa BHUACO OIIbITA
https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/

3aganue 2. IlpuroroBjieHHe 3MYJILCMH Macjia B BOJe W H3yYeHHUE ee
CBOMCTB.
B crexnsaHy10 IpoOUpKyY BIUTH 4-5 Mt Boasl U 1-2 M1 Maciia, 3aKpbITh pe3HHOBOM
IpPOOKOW M BCTPSAXHYTH MPOOMPKY HECKOJBKO pa3. B HaOmoaeHHUsSX OTMEThTE
BHEITHUI BUJ U BUIUMOCTH YaCTHUII, CIIOCOOHOCTh OCAXKIAThCS U CIIOCOOHOCTH K
KOAryJIsIuu.

Cchuika Jj1s1 MpOCMOTpa BUIEO
omeiTa https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

3aganue 3. IlpuroroBjieHHe KOJJIOWAHOTO PACTBOPa M H3y4YeHHE €ro
CBONCTB.
B crexnsHHBIM cTakaH ¢ ropsiieil BOJOM BHECTHM 1-2 J0OKEUYKM MyKu (Uiu
KEJaThHA), TIIATENbHO TMepemeniath. [IpomycTuTh dYepe3 pacTBOp Jyd CBeTa
¢donapuka Ha ¢oHe TemMHOU Oymaru. B HaOMIOAEHUSX OTMETHTE BHEIIHWUU BHI U
BUJIUMOCTh YAaCTHIl, CIIOCOOHOCTh OCaXKIAThCA M CIIOCOOHOCTh K KOATYJISITHH.
Ha6mromaercs mu a¢dext Turnans?

CCBIJ'IKa nu qI'-KOI[ JJIA HpOCMOTpa BHUACO OIIbITA
https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

JlaboparopHas padora 2. (2) «MccienoBanue TUCIIEPCHBIX CUCTEM.


https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/
https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/
https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

HpI/IFOTOBJ'IGHI/IG H HN3YUYCHHC CBOMCTB AUCIICPCHBIX CHCTEM PA3HbBIX BHOOB!
CYCIICH3UH, OMYJIbCHUH, KOJUIOWJHOI'O pacTBOpaA. CpaBHeHI/Ie CBOMCTB MCTUHHBIX M
KOJNIOMAHBIX paCTBOPOB, BbIAABJICHUC OCHOBHBIX paSJII/I‘II/Iﬁ MCXKAY HUMH.

Heab pabdoTbI: U3YYUTh CBOMCTBA PA3IMYHBIX TUCIIEPCHBIX CUCTEM (CYCIEH3UH,
AMYJILCUH, KOJUIOUIHBIX PACTBOPOB) U CPABHUTH UX C UCTUHHBIMHU PACTBOPAMH.
TeopeTnyeckas 4acTb

JlucnepcHbie CHCTEMbI — 3TO T€TEPOTCHHBIE CUCTEMbI, COCTOSIINE U3 ABYX WIIH
OoJiee BeIIECTB, MPUYEM OJHO U3 HUX B BHJIE OUYEHBb MEJIKUX YACTHUI[ PaBHOMEPHO
pacnpenieneHo B 00bEMe APYroro.

OCHOBHBIE BUbI TUCIIEPCHBIX CUCTEM:

o CycneHn3nu — TBEPABIC YACTHUIIBI B )KUIKOCTH.

e  IMYJbCHH — KaIlJI OJHOM KUJIKOCTU B IPYTOM.

o KosutouaHbie pacTBOpPbI — MEJIbYANIINE YACTUIBI B TUCIIEPCUOHHON CpeJie.
HNctuHHbIE pacTBOpPHl OTJIMYAKOTCS OT KOJUIOWJHBIX pPa3MepoM YacTUll U
CBOMCTBaMH.

Ob6opynoBaHne U peaKTUBBI

o IIpoOupku

o [lunerku

o [Imarens

« Bona

« PacrturenpHO€ Macio

o ['muuepun

o Men

o Xematun

o PactBOp Kpaxmana

o ConsHas kucnora
Xoxa padoThl

1. IlpuroroByieHHe CyCTIEH3MHU:

o B mpoOupky HanmenTe 5 Mi1 BOJIBI.
o JlobGaBpTe MICTIOTKY Mea.
o Ilepememaitite. HabnroaeHus: 4acTUIIBI MEJIa OCEIAIOT Ha JHO.
2. IlpuroroBiieHne IMYJIbLCHN:
o B mpobupky no6aBbTe 3 M1 BOJBI.
o Ilpuneiite 2 MJ paCTUTENBHOTO Macia.
o B3s0Oonraiite. HaGmrogenusi: obpa3yercst MyTHasi cMech, KOTOpas CO
BPEMEHEM PACCIANBAETCA.
3. IlpuroroBjeHue KOJUIOWIHOTO PacTBOPA:
o PactBOopuTe *enaTuH B BOJE.
o Ilepememaiite 1m0 mnoNyyeHUs OAHOPOAHOM wmacchl. HabOmronenus:
pacTBOp NPO3PAUYHBI, YACTULIBI HE OCEJAFOT.

4. CpaBHeHHe ¢ HCTHHHBIM PACTBOPOM:

o IlpuroroBbTe pacTBOp IiMilepuHa B Boje. HaOmiogeHus: ogHOpoaHAs
po3payvHasi KUAKOCTb, YACTUIbI HE BUJIHBI.

5. HccnenoBanue cBOMCTB:



o OThunpTpyiTe BCE MOTYyUYCHHBIE CUCTEMBI.

o lIpoBepbTe IPO3pavyHOCTD.

o OueHuTe yCTOMYUBOCTb.
6. Odopmiienue pe3yabTaToB: 3aN0JIHUTE TAOIHILY:

Bua cucremsl Pa3mep yacTuiy IIpo3payHoCTh Y CcTOHYMBOCTH
Cycnensus > 100 M Henpo3spaynas Heycroliunsas
OMYJIbCHS 1-100 um Henpo3spaynas Heycroliunsas
Komnonnnslii 1-100aM MyrtHas OTHOCUTENBHO
pacTBop yCTOMYMBAs
HNctunHbIN <1 HM IIpo3paunas VYcroiuusas
pacTBop
BriBOa

B xozxe pa®oThl n3yueHbl CBOMCTBA PAa3IMYHBIX IUCIIEPCHBIX CUCTEM. Y CTAHOBJICHO,
YTO pa3Mep YacTHUIl OMPEAEISIET OCHOBHBIE XapaKTEPUCTUKU CUCTEM: ITPO3PAYHOCT,
YCTOWYMBOCTh U CHOCOOHOCTHh K (uiabTpanuu. KomiouaHbsle cUCTEMbl 3aHUMAIOT
IPOMEKYTOYHOE MOJIOKEHHE MEXKY VUCTUHHBIMU pacTBopaMu U
rpyOOIUCTIEPCHBIMU CUCTEMAMH.

Py6exnblii KOHTPOJIb 0 Pa3neny 6. JlucnepcHblie cucTeMbl
®opma py0eKHOro KOHTPOJISI — KOHTPOJIbHAs paboTa
Kona kontpoaupyemoii komnerennuu — OK 01, OK 02
KonTpoabHasi paGora
1. lucnepcHas cucteMa, B KOTOPOil aucnepcHoii (pa3oil ABJIAETCSH KHIAKOCTh, A
AMCIIEPCUOHHOM cpexoil — ras
1) nena
2) TyMaH
3) nabIM
4) amynbCcus
2. JlucnepcHbie CUCTEMBI — 3TO:
1) rereporeHHbie CUCTEMBI, B KOTOPBIX OAHO BELIECTBO B BUJI€ MEIbYANIINX YACTHI]
PaBHOMEPHO pacmpe/ie]ieHO B 00bEME APYToro;
2) rOMOTE€HHBIE CUCTEMBI, B KOTOPHIX OAHO BEUIECTBO B BUAE MEIbYANUIIUX YACTHI]
PaBHOMEPHO pacrpeieieHo B 00bEMeE APyroro;
3) reTeporeHHble CUCTEMBI, B KOTOPBIX OJTHO BEIIECTBO B BUJE KPYIHBIX YACTHUIL
HEPaBHOMEPHO PACTIPEJIEIICHO B 00bEME IPYTroro;
4) roMOT€HHBIE CUCTEMBI, B KOTOPHIX OAHO BEUIECTBO B BUAE MEIbYANIINX YACTHI]
PAaBHOMEPHO pacipeiesieHo B 00bEME Ipyroro.
3. I'py0oaucmepcHasi cuCTeMa, B KOTOpPOW AMCIEPCHOH (pa3ol sABJIAETCH
TBEpP/0€e BelIeCTBO U IMCIEPCHOHHOM CPeA0H — KUIAKOCTh
1) cycnensus
2) nena
3) sMynbcus
4) UCTUHHBIN pacTBOP
4. Koaryasinmeii Ha3bIBaIOT:



1) paccesiHue CBETOBOIO Jiy4ya YaCTULAMHU KOJUIOUHOTO pacTBOpa;

2) BBIJICJICHHUE BOJIBI 3 CUET pacClauBaHUs Telis;

3) oOpa3zoBaHHE KOJUIOUTHOTO PACTBOPA U3 IPyOOIUCTIEPCHOMN CUCTEMBI;
4) cnuma"ue 4acTHI] KOJUIOUTHOTO PACTBOPA U BBIMAICHUE UX B OCAJIOK.
5. Pazmepsl yacTUL AMCIIEPCHOM (pa3bl B B3BecCsAX

1) 6onee 500 am

2) 6omee 100 HM

3)or 1 7o 100 HM

4) menee 1 am

6. Cmech pacTHTEJIbHOI0 MacJja ¢ BOAOH MpeacTaBJ/sieT c000ii

1) smysbCHIO

2) UICTUHHBIN pacTBOP

3) cycrneH3uto

4) KOJITOUAHBIN PacTBOP

7. Ilpo3pauHblii pACTBOP AUYHOIO 0eJIKa B BOJAe MpeACTABJsSAET CO00M
1) smynbcuio

2) UCTUHHBIN PacTBOp

3) cycneH3uto

4) KOJTOUAHBIN PaCTBOP

8. Cunepe3suc - 310

1) Cniunanue 4acTull ¥ BbINAJCHUE B 0CAJIOK

2) CaMOnpOM3BOJILHOE YMEHBIIIEHUE 00bEMA C BBIICTICHUEM JKUIKOCTH
3) Henaryparus 6enka

4) PacTBOpeHUE CONHU

9. K xomonaasiM cuctemaM HE oTrHocaTCH:

1) ctynamn

2) 3011

3) renu

4) a»po3osu

10. IlopoJioH, KMPNUY, CHEKHbIA HACT, MOYBA, MOPOIIKH MO ArperaTHOMY
COCTOSIHMIO cpeabl U (pa3bl OTHOCATCS K JUCIIEPCHOM CHCTEME:

1) ra3-»KuaKocThb

2) )KHUJIKOCTh-TBEPAOE BEIIECTBO

3) TBEpI0€ BElIECTBO-Ta3

4) )KUJIKOCTh-TBEPAOE BEIIECTBO

11. YcranoBUTE COOTBETCTBHE MEXKAY IPYNIIAMHM reJieH U COOTBETCTBYHOIUMU
npuMepamMu

IMpumepsr:

. JKEMUYT, Omnaj

. Ma3H, MacThl

. CYXOXKUJIUSA, XPSIIIN

. XOJIOZEN, JKeJe

. Kpema, Tenu Jyis Ayia

['pynner reneii:

A. KOCMETHYECKHUE

OB~ wWwWN -



b. Ouonoruueckue

B. muHepaibubie

I'. numesbie

J1. MEAUITMHCKHUE

12. [IucniepcHbie CHCTEMbI — 3TO:

1) roMOTreHHBIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BHJI€ MEIbYANIINX YACTHUII
PaBHOMEPHO pacrpezieiieHo B 00bEME APyroro;

2) reTeporeHHbIE CUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BUJI€ KPYIHBIX YaCTHUII
HEPAaBHOMEPHO pacipeiesieHO B 00BEME IPYToro;

3) TOMOTE€HHBIE CUCTEMBI, B KOTOPHIX OJIHO BEIIECTBO B BHUJIC MEJIbYANIINX YACTHUII
PaBHOMEPHO pacrpeziesieHo B 00bEMe Apyroro;

4) reTeporeHHbIC CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BUJIC METbYANIIINX YACTHI]
PaBHOMEPHO pacipeiesieHO B 00BEME IPyToro.

13. I'pyOoaucnepcHasi cucTeMa, B KOTOPOH JMCIEPCHO (pa3oii siBJIsSIeTCH
KUAKOCTH ¥ TUCIIEPCUOHHON Cpeloil — KUAKOCTH

1) cycnensus

2) neHa

3) smynbcus

4) UCTUHHBIN PacTBOP

14. IucnepcHasi cucreMa, B KOTOPOil aucnepcHoil ¢a3oii sBJsieTcs TBepaoe
BeIECTBO, a JUCIIEPCUOHHOMN cpeao — ra3

1) nena

2) TyMaH

3) amynbcus

4) npIM

15. Cannanue KOJNJIOMIHBIX YACTHIl U BbINA/ICHHE UX B 0CA/IOK — 3TO SIBJICHHE:
1) koarymsius

2) cequMeTanus

3) cuHepesuc

4) paccioeHue

16. Pazmepsl yacTul AucnepcHoi ¢a3bl B KOJLUIOWIHBIX PACTBOPax

1) 6onee 500 HM

2) 6onee 100 aMm

3)or 1 1o 100 HMm

4) menee 1 am

17. CMech rJIMHBI ¢ BOAOI npeAcTaBjasieT co00i

1) smynbcuio

2) UICTUHHBIN pacTBOp

3) cycneH3uto

4) KOJTOUAHBIN pacTBOP

18. Camonpou3sBo/ibHOE yMEeHbIIEHHE 00bEMA ¢ BblIeJIEHHEM KUAKOCTH — 3TO
1) koarynsius

2) cequMeTaIus

3) cunepesuc

4) paccioeHue



19. Mopckoii Wi, 304H, TIeJdH, MNACTbl, CTPOMTEJbHBbIE PACTBOPHI 110
arperaTHOMY COCTOSIHMIO cpeAbl U (a3bl OTHOCATCS K IMCIIEPCHOI cucTeMe:

1) ra3-KuaKocTh

2) )KUIKOCTh-KUJIKOCTh

3) ra3-TBEpA0€ BEIIECTBO

4) KUIKOCTH-TBEPI0E BEUIECTBO

20. ITucniepcHbie CHCTEMbI, B KOTOPbIX BEHIECTBO AMCNEPCHOM (a3bl HAXOAUTCH
B ra3o00pa3HoOM arperaTHOM COCTOSIHMH, a JWCIIEPCHOHHASI cpela SIBJSAETCS
KHIKOCThI0, HA3bIBAIOTCS:

1) aspo3zomsimu

2) neHamu

3) TymaHoM

4) sMyJbCUSIMU

21. buosoruyeckue ;KUJAKOCTH: MJa3Ma KPOBH, T1uM(a, TKAHEBas )KUTKOCTh,
NUIeBapuTeJbHbIE COKU OTHOCSTCS K

1) 30m15M

2) SMyJbCUSIM

3) cycneH3usimM

4) rensim

22. YcTaHOBHTE COOTBETCTBHE MKy FPYNIaMu rejieil 1 COOTBETCTBYOIMMHU
NnpuMepamMu

IIpumepsbr:

1. cepnonuk, XanueaoH.

2. BOJIOCHI, TKaHHU.

3. cBIp, XJ1e0, MapMmea,

4. renu mocne OpUThS, T0CHOHBI,

5. Ma3m, macTel

I'pynnsl resei:

A. KOCMETHYECKHE

b. Guonoruueckue

B. munepaibnbie

I'. numeBsie

J1. MenuuuHCKHue

ITAJIOH OTBETOB:

1 2 3 10 11

N
ol
o
~
o
©

2 1 1 4 2 1 4 2 4 3 |BABIr'A

12 13 14 15 16 17 18 19 20 21 22

4 3 4 1 3 3 3 4 2 2 | BBTAJ

Paszgen 7. KauyecTBeHHble peakuuu OOHAPYKEHHS] HEOPraHUYECKHX |
OPraHUYeCKHX BellecTB

Tema 7.1. O0Hapy:KeHUEe HEOPTAHUYECKUX KATHOHOB U AHHOHOB

dopMma TeKylmlero KOHTPOJSI — TECTUPOBaHHE, IMpaKkThUueckas padorTa,
naboparopHasi paboTa




Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02
TecToBoe 3a1aHue:

1. K I ananuTH4eckoii rpynie OTHOCATCH KATHOHDI:

a) Ag+, Pb2 +

+0) K+, NH4 +

B) Hg2+, Cu2 +

r) Crs+, Al; +

2. I'pynmoBbimM peaktuBoM Il ananuTuveckoil rpynnbl KATHOHOB SIBJISETCSH:

a) NaOH

0) HCI

B) HzSO4

+1) (NH,)2S

3. Ilpu peiictBum rekcanuTpokodaabTata (III) Harpus Na3[Co(NO2)6] na

COJIH KaJIus

MOJIy4aeTcsl 0CaJI0K IBeTAa:

a) KOPUYHEBOTO

0) 6emnoro

+ B) KEITOTO

') KpacHO-0yporo

4. IIBeT MuIaMeHH, OKPALIEHHOT0 COJIAMHU KAJTHA:

a) KUPIIUYHO-KPACHBIN

0) JKeNThIH

+ B) (MOJICTOBBIN

I') JKEJITO-3€JEHbII

5. Xsiopua cepedpa pacTBopum:

a) B a30THOM KHUCJIOTE

+ 0) B KOHIIEHTPUPOBAHHOM PACTBOPE aMMHUaKa

B) B YKCYCHOM KHCJIOTE

') B TOpsiueii BOJie

6. IlBeT mu1aMeHH, OKPALIEHHOT0 COJIAMHU KAJbIUA:

a) JKeJThII

0) ¢uosreToBHI

+ B) KUPIUYHO-KPACHBII

r) OJIeTHO-3eTIeHbII

7. lIpu peiicteun (NHy); C,0,4 Ha coim Ba2 + HaGaonaioT:

+a) BbINIaJICHUE OEJI0TO OCaaKa

0) BBIJICTICHHE Ta3a

B) U3MEHEHHE OKPACKU pacTBOpa

') paCTBOPEHHE OCA/IKa

8. Oxkncaenue Cr3+ nepmanranarom kajausa KMnO4 B mes104Hoil cpeje uaer ¢

o0pazoBaHueM:

+ a) xpomar-uona CrO42-

0) xpomut-uona CrO2-

B) HajgxpoMoBoii kuciaotsl H2CrO6

r) nona rekcaruapokcoxpoma (I1I) [Cr(OH)6]3-



9. IIBet ocaaka Fe(OH)2:

a) KOPUYHEBBII

0) Oypwiii

+ B) OJ1eAHO-3€TICHBIN

r) OenbIit

10. Popanuy xkese3a (IIT) Fe(CNS)3 umeer nBer:

a) KEJIThIN

+ 0) KpOoBaBO-KpaCHbIN

B) Oyphlii

') HHTCHCUBHO-CUHU I

11. Ko II anaquTHYecKO# rpynie OTHOCATCH KATHOHBI:
+ a) Ba2+, Ca2+

0 ) Ag+, Pb2+

B) Ca2+, Al3+, Zn2+

r) NH4+, K+

12. Ilpu pneiicTBHM TpPpyNmoBOro peakTuBa Ha KaTHoHbl Il aHamuTHYeckou
rpynmnbl MoJy4aeTcsi 0CaA0K HBeTa:

a) JKEJITOTO

0) cepo-3eJIeHOro

+ B) Oenoro

r) Oyporo

13. BoJiee 4yBCTBUTEJIBLHOM PeaKeil HA COJIM KAJIUA ABJISAETCH:
a) KCI + NaHC4H406 = KHC4H406 + NaCl

+ 0) 2KCI + Na3[Co(NO2)6] = K2Na[Co(NO2)6] + 2NaCl
B) KCI + NaOH =KOH + NaCl

r) 2KCI + Na2PbCu(NO2)6 = K2PbCu(NO2)6 + 2NaCl
14. IIBeT mi1aMeHU, OKPAIIEHHOT0 COJISIMA HATPHUSA:

a) KEeJITO-3€JICHbIN

0) KUPIUIHO-KPACHBII

+ B) KEITHIMN

r) proneToBHIN

15. Peakuusi, MCNIOJIB3YHOIIASICS JJI OTKPBITHSI MOHA XJIOPA:
a) AQNO3+ KJ = AgJ| +KNO3

+6) AgNO3 + HCIl = AgCl| + HNO3

B)AgCl| + 2NH3 = [Ag(NH3)2]CI

r) [Ag(NH3)2]Cl + 2HNO3 = AgCl|+ 2NH4NO3

IIpakTuueckass padora: CocTaBieHUE ypaBHEHUU peakluil OOHApYKEHUS
katnoHOB [-VI| Tpynm u aHWOHOB, B T.4. B MOJICKYJSIDHOM M HMOHHOW (opMax.
Peakimun  oOHapyKeHHS HEOPTaHWMYECKHX BEIIECTB B PEAIBHBIX OOBEKTaAX
OKPY’KAIOIIEH CPEIBbI.

JlabopaTtopHas  paGora: OOHapyXeHHE HEOPraHMYECKUX  BEIIECTB
(xatuonoB I[-VI rpynnm wuiam aHUOHOB) C UCIOJIB30BAHUMEM KAau€CTBEHHBIX
AHAUTUTAYECKUX PEAKIINI



IIpakTnueckas padora: CocTaBlieHHE YpaBHEHHH peakuuil OOHApyX eHUs
katTuoHOB [-VI| rpynn u aHUMOHOB, B T.4. B MOJIEKYJSIDHOM M HMOHHON (opMax.
Peakiiun oOHapyXeHHs] HEOPraHMYECKUX BEUIECTB B pEAJIbHBIX OOBEKTax
OKPYKAIOIIEN CPEBI.

Pewrenue:
IIpakTnuyeckas padora: O0OHapy:KeHHe KATHOHOB U AHHOHOB
Heab padoThl
OcBonUTh METOABI KaYECTBEHHOI'O aHAJIN3a HEOPTraHWYECKUX BEIIECTB, HAYYUTHCS
COCTaBIIATh YPaBHEHUS peakuuil oOHapy>keHus kaTuoHOB [-VI rpymnn u aHMOHOB B
MOJIEKYJISIPHOW U MOHHOM popMax.
TeopeTnyeckue 0CHOBBI
KauecTBeHHbBII aHAIM3 — 3TO COBOKYIHOCTh XUMHYECKUX, (PUIUKO-XUMUUYECKUX
U (U3MYECKHX METOJIOB, MPUMEHSEMBIX ISl OOHAPYXEHUS KaTMOHOB, aHUOHOB U
JIPYrUX KOMIIOHEHTOB B UCCIIEIYEMbIX 00bEKTaX.
OCHOBHBIE T'PYIITbI KATHOHOB:

o |lrpymma: K*,Na*,NH;

o Il rpymnma: Ca?*,Ba%*

o Il rpynma: AIRT,Cr3*

o IV rpymma: Fe?*,Fe3*, Mn?*

« Vrpymma: Mg?t, Bi3*t

e VIrpymma: Cu?t,Cd?*, Hg?*
OCHOBHBIE aHHOHBI:

. CI”
e« Br—
« I™

. SO0Z
. CO0?%

MeToauKa BbINOJHECHUSA
1. TloaroroBKa peaKTHUBOB:
o PacTBOpBI HcclienyeMbIX BEIIECTB
o PeareHTsl 1 npoBECHUS peaKUnn
o HMHaukaTopsl
o JlabopaTtopHas mocyna
2. TlpoBeneHue aHajau3a:
1. TloaroroBka uccieayemMbix 00pa3oB
2. JloGaBneHne peareHToB
3. HaOmronenue 3a mpu3HaKaMu peakIui
4. Q@ukcanus pe3yjabTaToB
IIpumeps! peakuuii
Karuons! I rpynmnsi:
« O6Hapyxenue Na': okpammBanue naamenu B KENTHIH 1BET
« O6mnapyxenue K*: okxpammpanue niaMenyu B pUONETOBBIA LBET
Kartuonsl II rpynner: Ba?* + S03~ - BaS0, | (6ernblit ocamok)



Anuonbl; CI™ + Ag™ — AgCl | (Genblit TBOPOKHUCTHIN OCAIOK)
S04~ + Ba?* - BaS0, | (6enslii ocanox)
AHaJIU3 peajibHbIX 00bEKTOB
[TpumMepsl 0OBEKTOB AJIs aHAIH3A!
o [Ilouga
Bona
o Pacturenphbie 0Opa3ibl
o MunepanbHbie yaoOpeHus
Meronuka ananu3za:
1. Ot6op npob6
2. TloaroTtoBka npo6 K aHaIU3y
3. TlpoBeneHne KaueCTBEHHBIX PEAKITHIA
4. WnTepnpeTalysi pe3yibTaToB
Odopmiienne pe3ybTaToB
Pesynbrarel 0OpMIISIOTCS B BUZIE TAOJIHIIBL:

HUccaenyembii OoOHapy:xeHHbIE Ipusnaku YpaBHeHust
00beKT HOHBI peakuuu peakuuu
BriBOa

B xonme paGoTbl ObUIM OCBOEHBI METOJBl KAaYECTBEHHOTO aHallU3a, COCTAaBJICHBI
YpaBHEHHMsI peaKiuii 0OHAPYKEHUSI MOHOB, MPOAHAIU3UPOBAHBI peabHbIE OOBEKTHI
OKpYXaIoIEel Cpeibl.

JlabopaTtopHass paGora: OOHapyXeHHE HEOPraHHMYECKHX  BEIICCTB
(katmonoB I-VI rpynnm wWiIM aHUOHOB) C MCIIOJIB30BAHUEM KayeCTBEHHBIX
AHAUTUTAYECKUX PEAKIINI
Pemenue:

JlabopaTopHas padora: O0HapykeHHe HEOPTAHNYECKHX BelleCTB
eab padoThl
O3HakoMJIEHHE C KAYECTBEHHBIMHM AHAIMTHUYECKUMHU peaklMsIMU Ha KaThuoHbl [-VI
AHATMUTUYECKUX TPYNN W AaHWOHBI, MNPUOOpETEHHWE HABBIKOB TMPOBEICHUS
KaueCTBEHHOI'0 aHAJIN3a BEILIECTB.
Ob6opynoBaHne U peaKTUBBI

o IIpoOupku

o TaTuB nms npoOUpPoOK

o Ilumerku

o CTexssHHBIE MATIOYKHU

o PeaxtuBpl: mccnenyembie pactBophl, pactBopbl pearentoB (HCI, NaOH,

NH4OH, HzSO4_, BaC|2, AgNO:;, K4[Fe(CN)6], K3[Fe(CN)6] u I[p)
TeopeTnueckas yacTb
AHAJIUTHYECKHE TPYNINbI KATHOHOB:

o Irpymma: K*, Na*, NH,*
o Il rpynma: Ag*, Hg,2*, Pb?*
o [III rpynma: Ba?*, Ca?*, Sr2*



IV rpynma: AP*, Cr3*, Zn?*
V rpynmna: Fe?*, Fed*, Mn?*
VI rpymma: Cu?*, Cd?*, Co?*

OcHOBHbBbIE KaueCTBEHHbIE Ppe€aKIu:

Ha katuon cepebpa: Ag* + CI™ — AgCl] (6einblii TBOPOKHUCTBIN OCATOK)
Ha cynedar-non: SO,2” + Ba?2* — BaSO, | (Genbii 0cagok)

Ha kap6onar-non: CO52~ + 2H* — CO,71 + H,0

Ha docdar-non: PO,3™ + 3AgT — AgzPO, |

Xox padoTsl

1. HoaroroBka paGouyero mecra. PaccraButb npOOUMPKHM B IITATHB,
MOJIFTOTOBUTHh HEOOXOANMbIE PEAKTUBBHI.

2. IlpoBenenue peakumid. B kaxnayio npoOupKy mnoMecTuTh 2-3 Karuiu
UCCJIelyeMOro pacTBOpa M 100aBUTh IO KaIUIsIM COOTBETCTBYIOLIUN PEAKTHUB.

3. Habumopenne. OukcupoBaTh BCe M3MEHEHUS: LIBET OCA/IKa, BBIJEICHHUE rasa,
U3MEHEHUE LIBETa pacTBOpA.

4. 3anuchb pe3yJbTaTOB. 3aMOIHUTH TAOIUILY HAOTIOIEHUH.

[Tpumep TaOAuIBI HAOTIOACHHI:
HUccaenyembiid Jlo0aB1eHHBI Haoronenuns BeiBOA
pacTBop peaKkTuB

TexHuka 0e30MaCHOCTH

PaGoTarh B 3aIIUTHBIX OYKAX U MEepUaTKax

N30eraTh KOHTaKTa PEAKTUBOB C KOXKEHN

He npunumaTts nuiy B 1abopaTopuu

Cobumronath npaBuia paboThl ¢ KUCIOTaAMH U II€T0YaMU

KoHTposbHbIE BONIPOCHI

1.
2.

3.
4.

Uto Takoe aHaIUTHUUYECKas TPyIina KAaTHOHOB?

Kakne ocHOBHBIC KaueCTBEHHBIC PEAKIIUU HCIIONB3YIOTCS Il OOHAPYKCHUS
KaTHOHOB?

Kak oTnuuuTh ocajkul pa3HbIX KATHOHOB IO UX CBOMCTBAM?

Kakne Mepbl MmpemocTOpOoXHOCTH HEO0OXOAUMO COOII0aTh IPU pabdoTe ¢
peakTuBaMu?

Odopmiienue pe3yabTaToB
CocTaBUTh OTUET, BKIIOYAIOIIHIA:

Lens paboTsl

[TepedyeHb UCITOIB30BAaHHBIX PEAKTHBOB
Pe3ynbTarsl HabMOAEHU I

BriBobI O padote

Tema 7.2. OOHapyKeHHEe OPraHMYeCKHX BeHIECTB OTAEJbHBIX KJIACCOB C
HCI0JIb30BAHMEM KAa4eCTBEHHBIX peaKIni

dopMa TeKylero KOHTPOJIsl — TECTUPOBAHUE, JabopaTopHas paboTa

Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02

TecToBoOe 3a1aHueE:



YcTaHOBUTE COOTBETCTBUE MCKAY ABYMs BCHICCTBAMU H PCAKTHUBOM, C ITOMOIIbBIO

KOTOPOT'0 MOYKHO Pa3JIMYUTb OTU BCUICCTBA.

1.
BEIHIECTBA PEAKTHUB
A) Ca;(P0,), u CaCl, 1.Cl,
b) Ba;(NO3), u MgS0, 2. H,0
B) AgNO3; u NaNO;, 3. KON(p_p)
I') FeO u ZnO 4. HNO;
5. Br,
2.
BEHIECTBA PEAKTHUB
A) CaCl, u NaCl 1. makmyc
B) NaCl u Ba(NO>), 2. Agl
B) Na, S0, u SrCl, 3. HNO;
I") KOH u LiCl 4. Na,CO4
5. KCI
3.
BEIHIECTBA PEAKTHUB
A) aleToH W nmponaHaib 1. Cu(OH),
b) rauuepun u 6ytaHos — 1 2. H,0
B) MeTWJlaMUH ¥ TpUMETUJIAMUH 3. HNO,
I') Tos1yos1 M LUKJIOTEKCEH 4. NH;
5. Br,
4.
BEIHIECTBA PEAKTHUB
A) TJIMIMH ¥ peHoJT 1. Cu(OH),
B) 3TeH U 3TUH 2. AgNO; (NH;3)
B) aTeH u 3TaH 3. Br,
I') 6ytanosn — 2 v 6ytanguon — 1,2 4. NaOH
5. Agl
5.
BEILIECTBA PEAKTHUB
A) MgS0, u BaS0, 1. AgNO;
B) Ba(NO3), u Mg(NO;), 2. H,0
B) NaNO, u LiNO, 3. HCI
I') Kl u KCI 4. KON
5. H;PO,




BEIHIECTBA PEAKTHUB
A) NaOH u LiON 1. HCI
b) CaCl, u CaF, 2. H,0
B) K,S u K5;PO, 3. LiNO,
I") BaCOzu BaSO, 4. Na;P0O,
5.Sr(NO3),
7.
BEIIECTBA PEAKTHUB
A) NpONHUH U OYTUH — 2 1. Cu(OH),
b) staH v aTHsIEH 2. NaCl
B) aTaHoJ1 U ryMLiepuH 3. Brs
I") peHOJ1 M MUKPUHOBASA KMCJIOTA 4. Ag;0 (NH;)
5. Ca(OH),
8.
BEIHIECTBA PEAKTHUB
A) BaCl, u KCl 1. NaOH
b) AlCl; u MgCl, 2. Kl
B) K,SO 1 Ba(NO3), 3. BaSO,
I") NaOH u NaCl 4. Na,CO5
5. peHondTanenH
Q.
BELIECTBA PEAKTHUB
A) 6eH30J1 ¥ IUKJIOTeKCEH 1. KOH
b) 6yTaHoJs u raunepuH 2. Br,
B) 6yTuaMUH ¥ TPUOYTUIAMUH 3. Cu(OH),
I CTE€apUHOBas KHUCJI0Ta u | 4. HNO,
JUHOJICHOBAS KHCIIOTA
5. FeCly
10.
BEILIECTBA PEAKTHUB
A) Cu(NO3), u NaOH 1. BbIETCHHE OECIBETHOIO rasa
B) Cu(NO3), u Na,S 2. 00pa3oBaHKe YEPHOTO OCaTKa
B) Cu(OH), n HNO;4 3. 00pa3oBaHKe CHHETO 0CaIKa
I') AI(OH); u KON 4. pacTBOpPEHHE OCaIKa
5. oOpa3oBaHme 6€II0ro ocaaka
JTaJIOH 0TBETOB:
1 2 3 4 5 6 7 8 9 10
2333 | 4441 | 1135 | 3231 | 2451 | 4231 | 4312 | 4145 | 2342 | 3244




JlabopaTopuasi padora: OOHapyXeHUE OpPraHUYECKUX COCAUHEHUU OTACIIbHBIX
KJIACCOB.
Mo>keT BKJIIOYaTh OIBITHl, HANpPaBICHHbIE HA BBISBICHUE OEJIKOB, YIJIEBOJOB,
KUPOB WM KucaoT. Huxke npuBeaeHbl MpUMEphl TAKUX padOT /AJis pa3HbIX KJIACCOB.
beaknu
Iean: moka3aTh HaIUUKE OCIIKOB B OMOJOTMUYECKUX 00BEKTaX.
OO0opynoBanme: MTATUB C MPOOUPKAMHU, BOJIAHASI OaHs, KPUCTAIIIU3ATOP CO JIbAOM,
MEpHBIN cTakaH 00bEMOM 50 MiL.
PeakTMBBI: KypuUHOE S0, KOHIIEHTpUpPOBaHHAas a30THAs KHUCJIOTa, PacTBOP
aMMuaka, TUAPOKCH]T HaTpHsl, paCTBOP MEIHOTO Kyropoca, BoJia.
Xox padoThlI:

1. IlpuroToBuUTH pacTBOp OEIKA.

2. buyperoBasi peakuus:

o B mpobupky namuth 2-3 mia pactBopa Oenka u 2-3 MJI pacTBopa
TUJIpPOKCHAA HaTpusi, 3areM |—2 M pacTBopa MEIHOTO Kymopoca.
[TosiBnsieTcst hroneToBOE OKpalIBaHUE.

3. KcanTonporenHoBasi peakius:

o B mpoOupky Hamuth 2-3 mu pactBopa Oenka W J100aBUTh HECKOJIBKO
Kareb a30THOM KUCIOThl. Harpers conep:kumoe mpoOUpKH, MpU 3TOM
oOpa3zyeTtcs KENThIN ocanok. OXiaxaarh CMECh U A00ABISATH PacTBOP
aMMHMaKa J10 Iepexoa KENTOU OKPACKU B OPAHKEBYIO.

BoiBoa: nosiBrieHre (puOIETOBOTO OKPAITMBAHUS MTPOUCXOIUT 3a CUET 00pa30BaHUsA
KOMIUIEKCA MEJU C MENTHIHON CBSI3bI0 B MOJIEKyJe Oelika, YTO TOBOPUT O €ro
IPUCYTCTBUHU.
YriaeBoasbl
Ieab: 0OHAPYXUTH )KUPBI B CEMEHAX PACTCHUH.
MeToauKa ucCJIe10BaAHNA .
1. Ucronous cemeHa B ¢paphopoBOii CTYIIKE.
2. TlomecTuTh B NMpOOHMPKY, HOOABUTh 1—2 MJI OpPraHMYECKOTO PACTBOPHUTEISA
(OEH3WH WM yalT-CIIUPUT), 3aKPHITh MPOOKON M HECKOJIBKO pa3 BCTPAXHYTh.
3. Uepe3 10-15 munyT, mocie OTCTauBaHUS, TTOMECTUTh KAIUIIO TOTYy4YEHHOTO
AKCTpaKTa C TOMOUIBI0 MUIETKH Ha (UIBTpOBalbHYIO Oymary. Pesynbrat
OLICHUTH MOCJIE BBICHIXAHMUS.
BoiBoa: mocne wcnapeHus pacTBOpHUTENss Ha (QUIBTPOBAIbHONW Oymare octaércs
KUPHOE TMATHO. OTOT OINBIT OCHOBAH HAa XOPOULIEH pacTBOPHUMOCTH JKHPOB B
HETOJISIPHBIX OPTraHUYECKUX PACTBOPUTENSX.

Py0exnbiii KOHTPOJIb 10 Pa3aen mo 7. KayecTBeHHbIe peakiiuu O0HAPYKEHUS
HEOPraHUYeCKHUX U OPraHM4YeCKHUX BelleCTB
®opMa py0eKHOr0 KOHTPOJIS — TECTUPOBAHUE
Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02

TecToBoe 3aganue:
1. BeiOepure ABa BeleCTBa, B PAaCTBOpPe KOTOPHIX YHUCJI0 KATHOHOB B /1Ba pa3a
00JIbIIIE YHCJIA AHMOHOB.



1) docdar kanus

2) autpat meau(1l)

3) cynbdar xenesa(ll)

+ 4) kapOoHaT KaIus

+ 5) cynbdut HATpUS

2. Boi0epuTe 1Ba BelIeCTBA, KOTOPbIE HE SABJIAIOTCH JIEKTPOJIUTAMHU.

1) moBapeHHast cojib

+ 2) yrieKkucIibli ra3

3) runpoxcuy 6apus

+ 4) mapacdun

5) xJ0poBOAOPOA

3. llpu mouHoW auccommamuu 1 MoOJb KAaKUX [BYX M3 MpPeIcTABJIEHHBIX
BelllecTB 00pa3yeTcsi OAUHAKOBOE YMCJI0 MOJIb KATHOHOB M AaHUOHOB?

1) H,SO,

2) (NHa)2S

3) BaCl,

+4) CuSO,

+5) NaNO3

4. Boi0epuTe ABe CHCTEMbI, KOTOPbIE MPOBOIAT JJIEKTPHUYECCKUN TOK.

1) pacTBOp IIIIOKO3BI

+ 2) paciuiaB xJIOpU1a KaJblUs

3) pacTBOp 3TUIOBOIO CIIUPTA

4) paciuiaB poMOHUYECKOM Cephl

+ 5) pacTBOp YKCYCHOM KHUCIIOTHI

5. Ilpu noaHo auccomuanmm 1 MoOJb KaKMX [BYX H3 MpeACTABJIEHHBIX
BellleCTB 00pa3yeTcsi HaudoJIblee YMCJI0 AaHUOHOB?

+ 1) HUTpAT ATIOMUHUS

2) cynbdat aMMOHUS

3) xJIopu 1MHKA

4) docdar kanus

+ 5) cynbdart xeneza(Ill)

6. 3 npen10:keHHOT O NepevyHsi BbIOepuTe 1Ba BelleCTBA, KOTOPbIE SIBJISIIOTCS
3JIEKTPOJIUTAMM.

1) C6H1206

+2) H2S04

3) Si02

4) Al203

+ 5) CuSO4

7. W3 mnpeasioKeHHOro IepedyHsi BblOepuTe JBa BelleCTBA, NPH IOJHOM
AUCCOIHUAIMN KOTOPBIX o0pa3yercsi 1 MOJIb KATHOHOB U 1 MOJIb aHHOHOB.
1) Cu(NOs),

2) NazPOs;

+ 3) NH4NO;

4) Ba(OH),

+ 5) FeSO,



8. BbiOepure aBa BemecTBa, NPU MOJHON Auccomuanmud 1 MoJb KOTOPBIX
o0pa3yercs 2 MOJIb AHMOHOB M 1 MO/Ib KATHOHOB.

+ 1) mutpat Oapus

2) cepHas KHCIIOTA

3) cynbdar aMMOHUS

+ 4) xnopua Maruus

5) docdopHas kucnoTa

9. BbiOepure aBa BemiecTBa, NPU MOJHON Auccouuamuv 1 MoJb KOTOPBIX
o0pa3syercsi 3 MOJIb HOHOB.

1) HUTpaT amOMHUHUS

2) pocdar xanus

+ 3) kapOoHaT HaTpus

4) cynwdar xenesa (I1I)

+ 5) Opomu Maruus

10. BoiOepuTe 1Ba BemecTBa, MPH MOJHON JUCCONMALIMN KOTOPBIX o0pa3yeTcst
OJIMHAKOBOE YHCJI0 KATHOHOB U AHUOHOB.

1) xsmopun Gapus

+ 2) ruApOKCU JIUTHUS

3) cepHas KuciaoTa

+ 4) nogu Kamus

5) cynbdar HaTpus

11. BeiGepuTe a1Ba BellecTBA, MPH MOJHON AUCCONMALNMA KOTOPBIX 00pa3yercs
3 MOJIb MOHOB.

1) xnopua nuTus

+ 2) rugpokcuna oapus

3) HUTpAT aJTIOMUHUS

4) HUTpAT KaJusl

+ 5) cynbua HaTpUSA

12. BpbiOGepuTe aBa BelecTBa, KOTOPble B pPacTBOpe JIHCCOMUMPYIOT €
o0pa3oBaHHeM KATHOHOB METAJLJIA U AHUOHOB KHCJIOTHOI0 OCTATKA.

1) xnopua aMMOHUS

+ 2) dbocdar kanus

3) docdopnas kuciora

4) TUAPOKCHU TUTHS

+ 5) HUTpaAT MHKA

13. BpiOepuTe aBa BewiecTBa, NMPH IMOJHON AUCCOMUANMU KOTOPBIX YHCJIO
KATHOHOB B /IBa pa3a 00Jibllie Y1CJIa AHHOHOB.

+ 1) kapOoHaT Kanus

2) rugpokcun bapus

+ 3) cynbdat HaTpus

4) cynpdar Maraus

5) XIopua KambIus

14. BoiOepuTe A1Ba BemecTBA, NMPHU MOJHOU JTUCCONUAIIMH KOTOPbIX 00pa3yercs
OJIMHAKOBOE YUCJI0 MOJIell KATHOHOB U AHUOHOB.

1) HUTpaAT MarHus



+ 2) cyasdat meau (11)

3) cynbbun kanus

+ 4) ruIPOKCU]T KaTHS

5) 6pomup Oapus

15. Ykaxure, kKaKkie HOHbI M1 B KAKOM KOJMYecTBe 00pa3ylTcsi B pacTBope
NPHU NOJHOM aucconuanuu 1 Mosb cyjbpura Kaaus.
1) 1 monp K+

+ 2) 2 monbs K+

3) 2 moab SO42-

4) 1 Mmonp42-

+5) 1 mons SO42-

Pasznen 8. Xumus B ObITY H IPOM3BOACTBECHHOM eSITEJIbHOCTH Y€J10BEKA

Tema 8.1. XuMusi B ObITY M IPOU3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA

dopma TeKyllero KOHTPOJS — TECTUPOBAaHME, MpaKTHUeckas padbora, perieHue

3aJ1a4-KEeNCcoB

Koa xonTposmpyemoii komnerenunu: OK 01, OK 02, OK 04, OK 07
TecToBOC 3a1aHME

1. lnsg nony4eHusi aMMHAKA B POMBIILJIEHHOCTH MUCTIOJIbB3YIOT

1) xnopua aMMoOHUS

2) HUTpAT aMMOHUS

+ 3) atmMocdepHbIi a30T

4) a30THYIO KUCJIOTY

2. CpIpbéM I IPOMBIILIEHHOT0 IPOU3BOACTBA CEPHOIl KMCJIOTHI ABJISIETCH

1) cynsdun yraepona

+ 2) nuput

3) okcun cepsl (VI)

4) cepHHUCTas KUCIOTa

3. Karanu3aTop ucnojiab3yercs Npu

1) mornomenun okcuaa cepsl (VI)

2) 00xure MUpUTa

3) neperonke Hedtu

+ 4) cuHTe3€ aMMHuaKa

4. ITlpyHuMn  UUPKYJSAUMH  HeMpopearupoBaBIIell  cMecHM  BellecTB

NpUMEHsIeTCS B

+ 1) cuHTE3€e MeTaHoNa U CUHTE3€ aMMHaKa

2) cuHTe3€ aMMuaKa U 00KUre MupuTa

3) obxwure mupuTa M OKACICHUH okcua cepsl (IV)

4) oxucnenuu okcuzaa cepsl (IV) u neperonke nedru

5. IloBbllIeHMe JABJICHUA IJIS yBeJIMYEHHUS BbIX01Aa MPOAYKTA HCIOJIb3YeTCH

HA MPOMU3BOJCTBE MPH

1) o6xure nuputa

2) neperonke HepTH

+ 3) cuHTE3€ MeTaHoJa

4) okucnenuu okcunaa cepsl (IV)



6. lnsi cmenieHnsi paBHOBeCHSI B CTOPOHY 00pa3oBaHMsi aMMHUAKa B Mpolecce
CHHTE3a aMMMAKA HYKHO

1) moBBICUTH TeMIIEpaTypy U MOBLICUTH JABJICHHE

+ 2) NOBBICUTH JABJIEHUE U MIOHU3UTH TEMIEPATypy

3) NOHUBUTH TEMIIEPATYPY U OHU3UTH JTABJICHUE

4) MOHU3UTH JIABJICHUE U TIOBBICUTH TEMIIEPATYPY

7. KOHTAKTHBIH annapar UCHOJIb3yeTCH

1) Ha mepBoii cTaguu MPOU3BOICTBA CEPHOM KHUCIOTHI

+ 2) Ha BTOPOW CTaJuu MPOU3BOJICTBA CEPHOUN KUCIOTHI

3) Ha TpeThel CTaluu MPOU3BOICTBA CEPHON KUCIIOTHI

4) B IpOU3BOJICTBE aMMHUaKa

8. ;151 NpOMBINIJIEHHOT 0 MOJYY€eHHsSI METAHO0JIA U3 CHHTE3-Ta3a He SBJIsIeTCH
XapaKTepHbIM

1) uupKynsmus

2) TerioooMeH

3) UCTI0JIb30BaHUE CEJIEKTUBHBIX KaTaIN3aTOPOB

+ 4) ucronb30BaHUE HUZKUX JTaBICHUN

9. Ilpoxykramu o0xkura nmupura FeS, siBasiiorcst

1) FeO u SO,

2) FeO u SO3

+ 3) Fezog u SOZ

4) Fezog u 803

10. B npoMbIIJIEHHOCTH NMOBBINIEHHE BHIX0Ia AMMHAaKA 00ecIeYuBaeTcst

1) nelicTBMEM BBICOKHX TEMIEPATYP

2) mpoBeJIEHHEM Tpoliecca IPU HU3KUX AaBICHUAX

+ 3) UCMoJab30BaHUEM KaTalll3aTopa

4) upKyaAIuend a30THO-BOJIOPOJHON CMECH

11. 3akIH0OYUTEJbHYIO CTAIMIO IPOU3BOACTBA CEPHOI KHCJIOTHI OCYIIECTBJISIOT
B

1) KOHTaKTHOM amnmnapare

2) cymuiabHOM OanrHe

+ 3) mornmoTuTenbHOM OariHe

4) snextpodunbrpe

12. B npou3BOACTBe CEePHOM KHCJIOTHI HAa CcTaguu okucjaeHus SO2 nasn
yBeJIMYeHHs BbIX0/a MPOAYKTA

+ 1) NOBBIIAIOT KOHUIEHTPALIUIO KHUCIOPO1a

2) yBEeIIMYUBAIOT TEMIEPATYPY

3) NOHMXAIOT JaBJICHUE

4) BBOJAT KaTaIn3aTop

13. TexHoJOrHYeCKMH NPHHUMII «KHUIOALIET0 CJ0S» MPUMEHSAETCH B
NMPOU3BOACTBE

1) ammuaka

2) MeTaHoJIa

+ 3) cepHOM KUCIOTBI

4) anoMuHUS



14. IIpu npou3BOACTBE AMMHMAKA B Ka4eCTBE ChIPbs MCIOJb3YeTCH

1) «cunTE3-Ta3»

2) MeTaH U BO3JIyX

3) metan u okcup yriepona (II)

+ 4) a30T ¥ BOAOPOA

15. BepHbl Jiu caeaywiue Cy:KIeHUs1 0 NPOM3BOJACTBEe aMMHUaKa?

A. B IpOMBIIIIJIEHHOCTH aMMHUaK MOJy4aloT B3aUMOJEHCTBUEM XJIOpUIa aMMOHUS U
OKCHUJA KaJIbIUs

b. CuHre3 aMMuaka B NPOMBIIUIEHHOCTH OCYHIECTBISIETCS TMOJ BBICOKUM
JaBJICHUEM

1) BepHO TONBKO A

+ 2) BepHO TOABKO b

3) BepHBI 00a CyXICHUS

4) o6a CyXJIeHUs] HEBEPHBI

16. Osieym — 310 pacTBOp

1) okcuma cepsl (IV) B Boge

+ 2) okcupa cepsl (VI) B cepHoit kuciiore

3) oxcuna cepsol (IV) B cepHUCTOM KHUCTOTE

4) okcuna cepsl (VI) B Boge

IIpakTnueckas padora: Okojoruyeckas O€30MaCHOCTb TOCHEACTBUN
OBITOBOM W  TMPOU3BOACTBEHHOM  JESATEILHOCTH  4YEJIOBEKAa, CBsI3aHHAs C
nepepaboTKOM BEHIECTB; MOUCK U aHAIN3 XUMUYECKONH MHPOPMALUU U3 PA3TUYHBIX
UCTOYHUKOB (Hay4yHass U YyuyeOHO-Hay4yHasi JUTeparypa, CpeACTBa MacCCOBOM
uHbopmaiuu, cetb UHTEpHET U Ipyrue).

Pemennie  mpodeccnoHaNBPHO-OPUEHTUPOBAHHBIX  KEMCOB  HA  aHAIM3
uHbOpMAIIMK O TIPOM3BOJICTBEHHOW JESTEIBHOCTH YENOBEKa, CBSI3aHHOM C
nepepabOoTKOM U MOTYyYEHUEM BEIIECTB, a TAKKE C IKOJIOTHUECKON 0€30MacHOCTHIO.

Pemenue:

MoseT BKJIIOYATh TEOPETUYECKYI0O M MPAKTUYECKYI0 YacTH, a TaKke padoTy ¢
muteparypoi. Llenb paboTel — M3yYUTh MOCHEACTBUS MEPEePaOOTKU BEIIECTB IS
HKOJIOTUYECKOM 0€30MacHOCTH U pa3padoTaTh MEPHI IO UX MUHUMH3AIUU.
TeopeTnyeckas yacTb

B Teopetnyecko 4acTu MOXHO PacCMOTPETh, HATPUMED:

o IlocaencTBusi mepepaloTKM BelIeCTB JJsi 3KOJOTMM — 3arpsi3HEHUE
OKpY’Karolel cpelibl, JOJTOCPOYHbIE HM3MEHEHHs B 3Kocuctemax. Ocoboe
BHUMAHHE MOXXHO YJEIUTh TOKCHYHBIM BBIOpOCAM W WX BIUSHUIO Ha
3I0pOBBE YEJIOBEKA U OHOpa3zHooOpasue.

e MeTOabl OUEHKHM BO3ACHCTBHA HAa OKPYKAWIIYK cpealy —
KOJIMYECTBEHHBbIE M KAUYECTBEHHbIC MOJXOJbl K HW3YYEHHUIO MOCIEACTBUM
nepepadOTKHU BEILIECTB.

o TexHosorum U MOAXOAbI JJISi CHUKEHHUSI Ta30BO3AYIIHBIX BLIOPOCOB IMpU
nepepaboTKe BEUIECTB, BKJIIOYAs MEXaHU3Mbl OYUCTKH U 3(QPEKTUBHOTO
yIpaBJiI€HUs OTXOIaMHU.



Yruanzanum TBEPABLIX OTX0A0B — JIy4YIIUE MPAKTUKH YTHIA3AIUU B
KOHTEKCTE TepepadOTKU MAaTepUAIOB U MX BO3JCHCTBHE HA DKOJIOTHUECKYIO
0€30MacHOCTb.

IIpo6ieMbl BTOPMYHBIX OTXOA0B — UX BO3JCHCTBME HA MNPUPOAY H
npearaeéMbie MyTH PELIeHUs 3TON TPOOIEMBI.
PexkoMenaanum 1m0 MHHHMH3alMM  ymepdéa —  [PaKTHYECKHE

pPEKOMEHIAIMU ISl Pa3IUYHBIX CEKTOPOB ADKOHOMHKHA TI0 MHUHUMHU3AINH
yiiep0a oT nepepaboTKy MaTEPUATIOB Yepe3 BHEAPEHUE HOBBIX TEXHOJIOTHH U
MIOJIXOJIOB K YIIPABJICHUIO OTXOAaMHU.

IIpakTHyeckas 4acThb
B npakTudeckoi 4aCTU MOKHO BBIIIOJIHUTH, HAIIPUMED:

AHaan3 wuHpopManMM O TPOU3BOJCTBCHHOW JEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C TiepepabOTKOM ¥ TIOMYyYCHHEM BEIIEeCTB, a TaKke C
AKOJIOTUYECKON 0e30macHOCThI0. MOXKHO HCIMONB30BaTh KEHCHI € Y4ETOM
Oynyiieit mpodeccruoHaaIbHON AeITeTbHOCTH.

Pacuér TBEPABIX OBITOBBIX OTXOA0B — OCBOUTh METOJIUKY pacuéra
OTXOJIOB OT JKH3HEJACATCIPHOCTH 4YEJIOBEKA U HW3YYUTh METOJbI HX
yTriau3anui. Hanpumep, MOXHO pacCMOTPETh, KAKHE BUIBI OTXOJIOB OTHOCST
K OBITOBBIM, Ha Kakue (QpaKiuu JEIATCS OTXOJbI, KaKOBBI Hawmboee
pacrpocTpaHéHHbIE ClTIOCOOBI X 00PabOTKHU.

Pacyér kosmuyecTBa TBEPABIX NMPOU3BOJACTBEHHBIX OTXOA0B — HU3YYHUTh
TEXHOJIOTUYECKUE TPOIIECCHI, TPOU3BOASIINE TBEPIBIE OTXOJbI, TIOJCYUTATH
KOJIMYECTBO OTXOJIOB M pacHpelesiuTh WX IO BHJIaM U HANpaBICHHUIM
JaJTbHEHTIIETO UCITOJIb30BaHU.

AHaJIU3 XUMHYeCcKOi nH(poOpMALHN U3 PATUIHBIX HCTOYHUKOB — HAYYHOM
U y4eOHO-HAyYHOW JINTEPATyphl, CPEICTB MAacCOBOW HWHQPOpPMAIUHU, CETH
WuTepHer m apyrux. MOXKHO OIIGHHUTh JOCTOBEPHOCTH, JICTUTHMHOCTH
UHpOpMAINH, €€ COOTBETCTBHUE MPABOBBIM U MOPATHHO-ITHUYESCKHM HOPMaM.
IIpencraBiienne pe3yJbTATOB — HAPUMED, BEICTYIUICHHE C NTPE3CHTAIIUCH,
B KOTOPOM MOXKHO TIPEIICTAaBUTh PE3yJbTaThl aHaln3a HWHQOpPMAIHH |
c(hOpMyIHPOBATH BHIBOIBI.

HHouck u aHaaM3 XUMHYECKOM HHPOPMALMU MOTYT OCYLIECTBISATHCS U3
pPa3TUYHBIX HMCTOYHUKOB: HAay4yHOW W Yy4eOHO-HAy4yHOW JHMTEpaATyphl, CPEICTB
MaccoBoil nHpopmanmu, cetu MaTepHeT 1 npyrux. Takke 115 MOMCKa XUMUYECKON
nH(OPMAITUU MOKHO MCTIONB30BaTh 0a3bl TAHHBIX.

Hay4ynasi u yueOHO-Hay4YHas JuTepaTrypa

HekoToppie HCTOYHNKHN XUMUYECKON WH(OPMAITUHU B JIUTEPATYPE:

IlepBuyHbIE HMCTOYHMKH — CTaTbU B HAYYHBIX JKypHajax, IaTEHTHI
(aBTOpCKUE CBUIETEIIHCTBA).
BropnuHble HMCTOYHUKHM — CIPABOYHbIC W3JaHUS, OO030PbI, >KYpPHAJBI

o030pHOro xapakrepa. Kuurm B o6nactu xumuu (MoHorpaduu, ydeOHbIE
PYKOBOJICTBA) cojJiepKaT B mepepabOTaHHOM BuUJE HHPOPMAIUIO, KOTOpas
MEpBOHAYAIBHO TMOSBISAIACh B HAYYHBIX CTaThsiX, MAaTEHTaX W aBTOPCKUX
CBU/JIETENIbCTBAX.



o PedepaTuBHble :KypHajJbl — B HHUX TNEPBOMCTOYHHKH IMPEICTABICHBI
KpaTKUMH  pedeparaMmu u  OuOIMOrpaUUECKMMH  CCBUIKAMHU,  OHH
YIOPSIIOYEHBI U KIIACCU(PUITUPOBAHBI.

Jlnis morcka nH(pOpMAIMKU MOKHO HCTIOIh30BATh:

o bubauorpagpuyeckne KaTaJgoru — IMOMOTrarOT HAWTH COOTBETCTBYIOIIYIO
KHUTY.

o IIpeamernble yka3areau pedepaTHBHBIX KYPHAJIOB — IIOMOTalOT HAWUTH
pedepathl 1 OpUTHHATBLHBIE PAOOTHI, TOCBAIIEHHBIE JTAHHOMY BOIIPOCY.

o DJHUMKJ/IONEAUM W CNPABOYHBbIE M3IAHUS 110 XUMUU — B HUX COJAEPIKATCSA
CBEICHHS O CTPOSCHUH U CBOWCTBAaxX BEIIECTB, METOAAX pa3ACICHUS U
OTIpe/IeTICHUSI BEIIIECTB.

CpeacrBa MmaccoBoii uHpopManuu

Bomnpockl XWMHUM MOTYT OCBEIIAThCA B Tra3eTax © IKypHAJaX XUMHYECKOU
npobnemaTrku. OgHAKO BaXXHO aHAMU3UPOBaTh coodmenuss CMU, Tak kak 4acTo B
HUX Ja€Tcs HEMOoJHAs WM HeJocToBepHas nHpopmanus. Hampumep, B cOOOIIICHHSIX
MOTYT OBITh OIIMOKH, CBS3aHHBIE C E€CTECTBCHHOHAYYHOW HETPAMOTHOCTHIO
aBTOPOB. B 3TOM cilydae peKOMEHIyeTCsl MPOAHATN3NPOBATh CBEACHMS, TOOUBAsCh
apTyMEHTHUPOBAHHBIX ~ OTBETOB,  KAaCalOMIMXCS  HM3y4aeMoro  SIBJICHHUA |
JOCTOBEPHOCTH MH(OPMAIIMOHHOTO COOOIIIEHUSI.

Cetb UHTEpHET

Jliist moncka xumudeckoi nHbopMaluu B ceTH MIHTepHET MOXKHO MCTIONh30BaTh:

o IlouckoBbie cepBuchl — Hanpumep, Chemicalize, koTOphIii MO3BOISET
HalTH  XUMUYECKYyI0 HWHGOpPMAIMI0O KaK Ha  CIEUUaJTU3UPOBAHHBIX
XUMHYECKUX pecypcax, Tak U Ha OOBIYHBIX, HECTIEIIMATU3UPOBAHHBIX.

o CnpaBounuku BemecTB — Harnpumep, CharChem, xoTopbwiii comep>KuT
Ha3BaHMsS BEIIECTB W OMNHUCAHUS XUMHYECKHUX QopMyl (B TOM YHCIE
CTPYKTYpHBIE M CKeJeTHble (opmysbl). s moumcka HYXHO BBECTH YacTh
Ha3BaHUS WA GopMyITy.

o Meracaiitbl — COOpPHHMKHU CCBHUJIOK Ha BEO-CTpaHHIIbI, KOTOPBIE COAEpKAT
unpopmarnmo 1o xumuu. Hampumep, Organic Chemistry Resources
Worldwide — uHpOpMaIIMOHHBIH IEHTP 110 OPTaHUICCKONW XHMHH.

[Tpu mowucke wHPOpPMANMKM BaXKHO YUUTHIBATH MHOTOOOpaszue GopM 0TOOpa>keHUS
BEIIECTBA — B TEKCTOBBIX JOKYMEHTax M B 0a3ax JaHHBIX OJHO U TO € BELIECTBO
MOTYT OTOOpaKaThCsi MHOTOYMCIICHHBIMU CITOCOOAMH.

ba3bl jaHHBIX

Jlis morcka XUMUYECKOH HHPOPMAIIMN MOYKHO UCIIOJIB30BaTh, HAIPUMED:

o ba3pl pannbix CAS — wnanpumep, CAS Registry, koTtopas cOaepKUT
CBEJICHUS 000 BCEX XUMUYECKUX BEILECTBAX, OJIHO3HAYHO
UACHTH(PUITUPOBAHHBIX PETUCTPAIMOHHON cucTeMoit CAS.

o MHNudopmannonno-nouckoByw cucremy SciFinder — B Hell pa3MeleHbl

0a3pl naHHbIX 1Mo xumuu: Oubmuorpaduueckue (CAPlus), cTpykTypHO-
xumuueckue (Registry), cnpaBounsie (ChemCats) u qpyrue. B 6azax gaHHbIX
BO3MOKEH MOUCK MO CTPYKTYPHBIM (POpMyJIaM COETUHEHHM, MOJIEKYISIPHBIM
dbopmynaM, TPUBHAIbHBIM, TOPTOBBIM U XUMUYECKUM Ha3BaHUSIM.



e Omniuaiin-cerp 06a3 ganHbIXx STN International — oOecmeuuBaer
I00aIbHBI  JTOCTYH K OMYOJMKOBAaHHBIM UCCJIEIOBAHUAM, KypPHAJIbHOU
auTepaType, maTeHTaM, CTPYKTypaM, IMOCIeI0BAaTEIbLHOCTSAM, CBONCTBAM U
npyruM gaHHbiM. B STN International ecTb BO3MOXXHOCTH MOUCKA BELIECTB
0 CTPYKTYpE, CBOMCTBaM, IMOCJIEAOBATEILHOCTH M HA3BAHUIO XUMHUUYECKOTO
BCIIICCTBA.

[Ipu pabGote ¢ 6azamu JaHHBIX BXKHO YUMUTHIBAThH, YTO T'PAHUIIEI MEXKY Pa3HBIMU
TUTNIaMH 0a3 JJAHHBIX YCJIOBHBI — 0a3a MOXET COoAepKaTh OJJHOBPEMEHHO CBEJICHUS
0 MOJIEKYJISIPHON U KPUCTAJUIMYECKOU CTPYKTYpaX, CIIEKTPhI, YUCICHHBIC 3HAYCHUS
(U3UKO-XUMUYECKUX BEIMYHNH, TEKCTOBBIC OMTUCAHUSI XUMUYECKUX CBOMCTB.

Pewenue npogheccuonanvno-opuenmupoganHvix Keucos Ha aHanu3 uHgpopmayuu o
NPOU3BOOCMBEHHOU OesamMeNbHOCMU  Yel08eKd, CBA3AHHOU C nepepadomkou u
NOJYyYeHUuemM ewiecms, d makKaice ¢ IKOJI02U4ecKol Oe30nacHocmyio.

Pemienne mnpogeccHOHAIBHO-OPUEHTHPOBAHHBIX KelCOB, CBA3aHHbIX €
nepepadoTKoii M MOJYy4YeHHEM BelleCTB, a TaKkKe ¢ 3JIKOJOrH4ecKoil
0€30MacHOCTBIO, DTO YacTh OOYYEHHUs MO JUCHUIUIMHE «XUMHS». Takue KEeHCh
MOTYT OBITh HalpaBlieHbl Ha aHaIU3 HWHPOPMAIIMH O TPOU3BOIACTBEHHOM
NeSATeIbHOCTH YejioBeKa B 3TOW cdepe, BBIABICHUE MPOOJIeM U MPEJI0oKCHHE
pEKOMEHAAIUH 10 YIYUIICHHUIO SKOJIOTHYECKON 0€30IMacHOCTH.

Keiicel MOTYT OBITH CBSI3aHBI C pa3HBIMU ACIIEKTaMU:

o IIpombinuieHHBbIE CHOCOOBI MOJYyYeHHS] XHMHUYECKHX BelllecTB (Ha
puMepe MPOU3BOJICTBA AMMHAKa, CEPHOM KUCIIOTHI).

o DJKOJIOTHYECKHE PUCKH B Mpoliecce nmepepadoTKU OTXOA0B, aHAJIN3 METOI0B
VIIPABJICHUS 3TUMHU PUCKAMU.

o CooTBeTcTBHE JeTeJbHOCTH npeaAnpusATHi TpeOOBAHUSIM
3aKOHOJATEJILCTBA [0 OXPAHE OKPYKAIOIIEU CPEIBI.

e  JKOJOTHYECKMH cJie/l MPOU3BOACTBA U METOJIbl €70 CHH)KEHUS.

IIpumepsbl KelcoB
HekoTtopreie TeMbl ipodeccrnoHaIbHO-OpHEHTUPOBAHHBIX KEHCOB:

e AHaJH3 NPOU3BOJACTBEHHOM JAeSATEJIbHOCTH XMMHUYECKHUX NMPeANPUATHHA U
WX BIMSHHUS Ha OKPYXKAIOUIYIO Cpely. 3ajadya — BBISIBUTh COOTBETCTBHUE
NEATCIbHOCTH TIPEANPHUITHH DKOJOTHYECKUM CTaHaapTaM Hu pa3padborath
PEKOMEHIAITUH 110 YIYYIICHUIO SKOJIOTHYECKON 0€30IMacHOCTH.

e  JKOJOTrHYECKHEe ACHEKTbl MCNOJIb30BAHUA MJIACTUKOBBIX MATEPHAJTIOB U
nepepaboTku miactuka. Hy)KHO MpoaHaIu3upoBaTh MPOIECCHl MEepepadboOTKH
IJIACTUKA, BBISIBUTH MPOOJEMBI M pa3paboTarh PEKOMEHIAIUH IO
YIYYIIEHHUIO YKOJOTHYE€CKON CUTYAIUH.

e OJKOJOTHYECKHI ayIUT M €ro pojib B OOSCICUCHHH HKOJOTHYCCKOMN
OezomacHocTd  mpeanpusaThii.  Heobxommmo — mccimemoBaTh — METOJBI
MPOBEJCHUS ayJAUTa, BBIABUTH €0 BJIMSHUE HA YIYUIICHUE SKOJIOTHYECKOU
CUTYaIlUH.

e JKOJOTHYECKHUN cJieJ MPOM3BOACTBA W METOJAbI €ro cHwkeHusd. HyxHo
HUCCIICIOBATH MMOHSITHE AKOJIOTUYECKOTO clena MIPOU3BOJICTBA,



[IPOAHAIU3UPOBATE  METOABI  CHMJKEHMS  HETraTUBHOIO  BO3JCHCTBUSA
IIPOU3BOJCTBA HA OKPYKAIOLIYIO CPEAY.

Mertoauka pemeHus

IIpu perreHnn KEHCOB MOKHO UCIIOIb30BATh CICAYIOLUIUE TTOAXOBI:

o Anaim3 curyanuu. HyXHO BBIIBUTh NPUYMHHO-CIEICTBEHHBIE CBSI3U,
3aKOHOMEPHOCTH U MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUAX.

o BbiiBH:KeHue rumorte3bl pemieHus. HeoOxoaumo HalTH aprymMeHTHI s
JI0KA3aTeJIbCTBA CBOMX YTBEP)KICHUM, 3a1aThb IapamMeTpbl U KPUTEPUU
peLIEeHUS.

o AHaJM3 NOJYYEHHBIX pe3yabTaToB. HyXHO KpPUTHYECKH OLIEHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX.

o IlpeacraBiienune pe3yabTaToB. Pe3ynpTarsl pelieHuss KEHCOB MOXKHO
IIPEJACTaBUTh B BUJIE BBICTYIUICHUS C IIPE3CHTALMEH.

Taxkke MOXHO HUCIIOJIB30BAaTh KEMC-METOJ — METOJ aHaJI3a CUTYalluu, KOTOPBIU
MO3BOJISIET UMUTHUPOBATh PeaJbHOE COOBITUE M HAXOJUTh CHOCOOBI ONMTHUMAJIBHOTO
pelIeH s TpoOJIeMBbl.

Pecypcsl

JI71s1 IOATOTOBKU K PELICHUIO KEMCOB MOYKHO UCIIOJIb30BaTh:

o Hayunyro u yuyeOHO-HAy4HYIO quTepaTypy. B Hell conepkarcs cBeIeHUS O
CBOICTBax, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPraHMYECKUX M OpPraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
NEATENIbHOCTH YEJI0BEKA.

o HHpopMaumoHHbIe pecypchbl Pa3HOIO XapaKTepa: [eYaTHbIC U DJIEKTPOHHBIE
U3JlaHus, WHTEpHET-CailThl, 0a3bl NaHHbIX. HyXHO wHcKaTh, MOAOUpATH H
U3y4aTh MaTepuai, CTpyKTypUpPOBaTh MOJYyYaeMyl0 HHPOPMALIUIO.

o MeToauueckne MaTepuajbl 10 pasgeny «XuMmMus B OBITYy WU
IIPOU3BOJICTBEHHOM JESITEIBHOCTH YEIIOBEKAY.

3anaun-Kenceol

Keiic Nel. «XJ10p B )KM3HU YeJI0BEKA)

B SIlnonun oObeauHEeHHBIME cujaMu HalmoHamsHOTO MHCTUTYTA 30POBbS U
[Ipedextyproro yuuBepcuteta CuHI3yokH OBUIO TMPOBEACHO HCCIEIOBAHHE.
VYueHble BBIICHWIM, YTO €CTECTBEHHBIE OPraHMYECKUE BELIECTBA BCTYIAIOT B
pPEaKIUI0 ¢ XJIOPUPOBAHHOW BOJIOW M3-TIOJ KpaHa, 00pa3ysl OMacHBIE COCIUHEHUS,
KOTOPBIE MOTYT CJIY>KUTh MPUYMHOMN paka. Takue coequHeHus: Ha3biBaroTca MX, To
ecTb «MyTtared ukc» wim «Hen3BecTHbI MyTaren.
3ananus:

1. Ilpennoxute crnocoObl YMEHBIIIEHUS SIIOBUTOTO BIMSHUS XJIOpa B MUTHEBOM BOJIE
Ha OPraHWU3M YEJIOBEKa.

2. Vcxonst n3 cBOEH KU3HEHHOMW MPAKTUKH, TPUOIU3UTEIHHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BbI UCITOJIB3YETE B TEUEHUE JTHS U JUIS1 KAKUX LIEJICH?

3. Kakue opransl yesioBeka 00Jibllie BCErO CTPAJA0T OT BO3ACHCTBUS XJiopa?

4. Kak BnusieT XJ10pUpOBaHHAS BOJIa HA YEJIOBEKA IPU KYIIAHWUN?

5.  Haligute  JOONOJHUTENBHYIO HMH(POpPMALMIO O 3aMeHe Xjopa M[Opu
00e33apaKuBaHUM BOIBI.



6. Hccnenyiite paznuyHble TOBaphl OBITOBOM XuUMHUU B CBOEM JnoMe. CocTaBbTe
CIUCOK XJIOPCOAEPKAUIUX COEAUHEHUH, YKOXKUTE MEPbl 0€30I1aCHOCTHU P padoTe C
HUMU.

Keiic Ne2. «BogopoaoMo0uim — mar B 0yayuiee»

AsromoOunu Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3JIEMEHTAX
e3nat no poporam EBponsl ¢ 2009 rona. B 2011 rony Honda npucoeaunuiach k
eBporelickoMy mnapTHepcTBy akosorumunoit sHeprum (Clean Energy Partnership),
MOCJIE Yero BbIBEJA Ha TMEPBBIM IUIAH TPOU3BOJCTBO 3KOJOTUYECKH YHCTBIX
aBromoOmieil. A Ha Ilstom MockoBckoM MexayHapogHom aBTocanione BA3
Ipe/ICTaBUIl CBOIO HOBUHKY «Jlama-AHTam» ¢ 0ajuioHaMu BOAOPO/IA U KUCIOPOa.
3aganus:

1. Tlouemy MHOrue aBTOMOOWJIbHBIE KOMIAHUU pPa3pabaThIBAIOT aBTOMOOWIIH,
paborarolye Ha BOAOPOIHOM TOILIHUBE?

2. Kak BbIXJIOITHBIE Ta3bl aBTOMOOMIIEH, paOOTaIONINX HA YIIIEBOAOPOAHOM TOILUIMBE,
BJIMSIOT Ha 3/I0POBbE YeJIOBEKa?

3. Kakue «+» u «—» Bbl BUAUTE Y BOJAOPOIOMOOMIIEH?

4. Haiinure AOTOMHUTENbHYIO HHPOPMALIMIO 00 UX YCTPOHCTBE.

5. Ecnu B Bamieit ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIH, MOACUYUTANTE,
CKOJIbKO TMPHUOJU3UTENIBHO JIMTPOB O€H3MHA, ra3a M Kakoil MapKH HCIOJIb3yeTe
€XeTHEBHO.

6. Kakue BemecTsa U B KAKOM KOJIMYECTBE MOTYT HAXOJUTHCS B BBIXJIOIMHBIX I'a3ax
BaIIMX aBTOMOOUIIECH?

Paznen 9. UcciienoBanne U XUuMHYECKHI aHAJIN3 00bEKTOB OHoc(epbl

Tema 9.1.0cHOBBI J1a0OPATOPHOI MNPAKTUKH B NPO(eCcCHOHATBHBIX
Jadoparopusix

dopMa TeKylIero KOHTPOJs — TpaKTHUUecKas padorta, jJaboparopHas pabdorta,
TOKJIaJ] C MPE3CHTAIUEH

Kox xonTponmpyemoii kommerennuu: OK 01, OK 02, OK 04, OK 07
IIpakTuyeckass padora: BeimojdHEHWE TUMOBBIX PACYETOB IO TEMATUKE
AKCIIEPUMEHTA (BBIXO/I MPOAYKTA PEAKIIMH, Macca HABECKU, 00bEM PaCTBOPUTEINS).
OO0paboTKa MaHHBIX, aHAJIU3 U OLIEHKA WX JIOCTOBEPHOCTH (BBIYHCIIEHHUE CPEIHETO
3HAYEHUS SKCIEPUMEHTAIbHBIX TAHHBIX, TOIPEIIHOCTH).

[IpencraBienne pe3yabTaTOB »JKCIEpPUMEHTa B paznudHor ¢opme (Tabiuia,
rpaduk, oTYET, NOKIA], TPE3CHTAIIHS).

JlabopaTtopHasi pa6oTa «OCHOBBI TAOOPATOPHON TTPAKTUKI.

JlaGopatopHast mocyna W XUMHYECKHe peakTuBbl. (OCHOBHBIE JaOOpaTOPHBIC
oneparuu.

JlaGoparopHoe oOopynoBanue. TexHmka O€30IMaCHOCTH | IpaBWia pabOTHI
(moBeaeHUs1) B 1aOOPATOPUHU.

TeMbl 1J151 TOKJIAI0OB ¢ Mpe3eHTauei
JlaGopartopHas 1ocyaa ¥ XUMHUYECKHUE PEaKTUBEI.
OcHOBHEBIE J1a00paTOPHBIC OIICPALIHH.
JlaGopaTopHOoe 000pya0BaHUE.



TexHuka 0€30MacHOCTU U IpaBUIIa padboThI (MOBEEHNUS) B 1a00OpaTOpHUHU.

Tema 9.2. XuMuveckuii aHAJIU3 P00 BOJbI

dopma TeKylero KOHTPOJSI — IpakTUyeckas pabora, JlaboparopHas padora,
JOKJIaJ C MPE3EHTALUEN

Kon xonTposmmpyemoii komnerenmuu: OK 01, OK 02, OK 04, OK 07

IpakTuueckass padora: CrnocoObl BbIpaXEHUS KOHIEHTPALIUU PACTBOPOB:
MaccoBasi J0Jii paCTBOPEHHOI'O BEIIECTBA, MOJIIPHAsl U MOJISUIbHAS KOHIICHTPAIIUH.
Tutp pactBopa. Pelienue npakTuko-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
pacyeT KOHIEHTpALM 3arpsi3HSIIONIMX BEIIECTB M MX CPAaBHEHUE C TIPEICIIbHO
nonyctuMmbiMu KoHLeHTpanusmu (ITK).

Onucanmue:

[IpakTudeckass paboTa MOXET BKIHOYATh HU3YYEHHUE OIpPEACICHUN ITUX
NOHATUH, GopMys Jig pacdéTa U TPUMEPOB pelieHus 3aaad. Huxe mnpuBeneHbI
ujeu Jisi paboThI.

MaccoBast 1014
MaccoBasi 10J11 pacTBOPEHHOro BellecTBa (®) — 1TO OTHOIICHHUE MAaCChI
PacTBOPEHHOIO BEIIECTBA K Macce BCEro pacTBopa. MOXKET BBIpAXaTbCsl B JOJSAX
€IMHUIIBI WM B TIPOIICHTAX.
Ipumep pacuéra: B 180 r Bombl pactBopwiu 20 r nmoBapeHHoit comu (NaCl).
HyXHo onpenenuTs MacCOBYIO JOJIIO COJIA B MOJIYYEHHOM pacTBope. Pemenue:

1. Haiitu maccy pactBopa: mp-pa = mp-Ba + mp-yist =20 v+ 180 r =200 r.

2. PaccunTtaTh MaccoBylO J0JIF0 COJM B JOJISIX €IMHUIIBI: ® = MB-Ba / mp-pa =

20r/200r=0,1.

3. Ilpu HeoOxomumocTu nepeBecTu B mpoueHThl: ®% = 0,1 x 100% = 10%.
OTtBeT: MaccoBas 104 xjaopuaa Hatpus coctapisieT 0,1 i 10%.
MoJsisipHasi KOHUEHTPALUS
MoasipHasi KOHIeHTPAUsA (MOJSIPHOCTH) — 3TO YHUCIO MOJIEH PacTBOPEHHOIO
BemiecTBa B 1 juTpe pactBopa. Breipaxkaercs B mousb/n. MHorma ob6o3naudaercs
oykBort M, mampumep: 0,5 M NaOH o6o3HagaeT pacTBOp ¢ KOHIICHTpaluein
ruapokcuaa Hatpus 0,5 MOJB/.
®opmyaa aas Bbrumuciaenusi: Cm = n/V, T1e n — KOJIMYECTBO PACTBOPEHHOTO
BEIIECTBA B MOJISIX, V — 00BEM pacTBOpa B JINTpaX.
MonsiibHasi KOHIEHTPAUus
MonsiibHasE KOHIEeHTpanus (MOJISUIBHOCTh) — 3TO YKCIIO MOJIEH pacTBOPEHHOTO
BelecTBa B 1 KT pacTBOpuUTENs (a HE pacTBopa). BeipaxaeTcst B MOJIB/KT.
dopmyiaa Ui BBIYMCIEHHUSI: M = n/m, TJ€ N — KOJUYECTBO PACTBOPEHHOTO
BEIllECTBA B MOJISIX, M — Macca pacTBOPUTENS B KT.
IIpumep pacuéTa: HY>)KHO ONPEAETUTh MOJISLLIBHOCTh PacTBOPA, MOJYYEHHOTO MPHU
pactBopeHuH S5 T ykcycHOU kucinotel C,H,O, B 1 1 sTanoma. ITnotHOCTh 3TaHONA
paBHa 0,789 r/mi. Pemenne:

1. Yucno moneit ykcycHo#t kucaotsl B 5 10 5,00 r / 60,05 r/mons = 0,833 mons

C,H,0,.

2. Macca 1 1 oranona: 1,000 1 x 0,789 kr/a = 0,789 kr sTaHoJja.



3. MonsibHOCTH MOJydeHHOTO pactBopa: 0,833 mons / 0,789 kr pacTBOpUTENsS
= 0,106 Mmoab/KT.

Turp
Tutp pacTBOpa — 5T0 Macca pacTBOpEHHOTO BellecTBa B 1 mut pactBopa. Enunuiia
U3MepeHus — r/cm>, r/mi.
®opmyaa gasa pacuéra: T = m(B-Ba) / V(p-pa), rme m(B-Ba) — macca
pacTBOPEHHOIO BEIIECTBA, T, V(p-pa) — oOuuit 006EM pacTBOpa, MIL.
Ilpumep pacuéra: HY>)KHO pacCUUTaTh TUTP PACTBOPA, €CIIM Macca PaCTBOPEHHOTO
BemectBa — 0,2 1, a 006€éM pactBopa — 250 mi1. Pemienue: TNaOH = 0,2 / 250 =
0,0008 r/mur.
BaxHo: TUTp — 3TO YaCTHBIM ClIy4yald MaCCOBOW KOHLICHTPAIMUA, U B COBPEMEHHOU
AQHAJTUTUYCCKOU XUMUH PACUEThl C TPUMEHEHUEM TUTPOB BEIYT PEIIKO.

JlaGoparopHas paoora: 1. (1) MccrenoBanne XMMHYECKOTO COCTaBa Ipood
BOJBI. PelieHWe »SKCIepUMEHTaIbHOW 3aJaud Ha BBISABICHHEC BPEMEHHOW W
MIOCTOSIHHON JKECTKOCTH BOJbI. OIlleHKa BEPOSTHOCTH YCTPAHCHHUS BCEX BHJIOB
KECTKOCTHU B JIOMAIITHUX YCJIOBHSX.

MoskeT BKIIOYaTh TEOPETHYCCKYI0 4YacTh, HCIIOJIB30BAaHUE OOOPYJIOBAHMS,
METOJUKY MIPOBEACHUS U 00pabOTKYy pe3yJIbTaTOB.

Teopernyeckas 4acTb
KécTkocTh BOABI — XapaKTePUCTUKAa KadyecTBa BOJIbI, IIOKAa3bIBaeT oOIIee
collep KaHHe CoJiel Kaibplusi U MarHus. Paznuyaror BpeMeHHYI0 (kapOOHATHYIO) U
MOCTOSIHHYO (HEKapOOHATHYIO) )KECTKOCTh:

« Bpemennasi :xécTkocTb OOYCIOBIIEHa TPUCYTCTBHEM THUIPOKAPOOHATOB
KaJbpl[Usl ¥ MarHus, MOYTH MOJHOCTBIO yCTpaHseTcs Npu KurmsueHuu. [lpu
KUTITYEHUU PACTBOPUMBIE THAPOKAPOOHATHI TMEPEXOJAT B HEPACTBOPHUMBIC
KapOOHATHI, U )KECTKOCTh BOJBI YMEHBIIIACTCSI.

o IlocTosiHHAsi KECTKOCTH BBI3BIBAIOT XJOPHUIABI, CyIb(aTbl U HUTPATHI
KaJbIUsl U MarHus, Py KUMSTYCHUH OHA HE YCTPaHSIETCA.

O61mas KECTKOCTh — CyMMa BPEMEHHON U MOCTOSIHHOM >kE€CTKOCTH. [0 3HAueHHI0
KECTKOCTH YCTAHABIMBAIOT KauecTBO BOJbl: 0—4 MMonb/nm — wMsrkas, 4-8 —
cpenneit xxéctkoctr, 8—10 — kécTKasl.

OneHKa BepOSITHOCTH YCTPAHEHUs KECTKOCTH B JOMAIIHUX YCJOBHAX MOXKET
BKJIFOYATh PACCMOTPEHUE METOOB YCTPAHEHUS Pa3HBIX BUIOB )KECTKOCTH:

o Meroa KunsYeHUs1i — TIO3BOJSIET YCTPAHUTh TOJBKO BPEMEHHYIO
KECTKOCT.
o Xumuueckass o00padoTka BOAbI (pPeareHTHbId MeTOA) — TO3BOJSET

YCTPAaHUTh KaK BpPEMEHHYI0 JKECTKOCTh, TaK M TIOCTOsAHHYIO. Boja
oOpabaTbeIBaeTCs CIEIUATBLHBIMU peareHTaMu, OOpa3yoIMMHA C HOHAMH,
BBI3BIBAIOIITUMH KECTKOCTh, MAJIOPACTBOPUMBIE COCTUHEHMUS.

o HMoHo0OMeHHBII MeTOJI — OCHOBAaH Ha CIIOCOOHOCTH HEKOTOPHIX BEIIECTB,
HE pPACTBOPHUMBIX B BOJE, CTEXMOMETPUYECKH OOMEHHBATH CBOM HOHBI Ha
MOHBI BHEUIHEN cpefibl (BOJIbI, PACTBOPOB JIEKTPOJIUTOB).

Oo0opynoBanue
Jlns1 mpoBeneHus pabOThl MOTYT MCIIOJIb30BATHCA



IIpoOs1 Boabl nans aHanuza. [IpoObl MOMEWIAIOT B CTEKISIHHYIO WM
IUIACTUKOBYIO TOCYNly, HpOOBI, COJEp)Kallue B3BEUICHHBIE BEIIECTBA,
¢unbTpyroT yepe3 MmeMOpaHHbld GuiabTp 0,45 MKM WU OyMakHbIA (UIBTP
«CHHSS JIEHTa».

PeakTuBBI:  CTaHAapTHBIM  pacTBOp  TpUiIOHA b  DKBUBaJIECHTHOMU
KOHUEHTpALMK, HWHAUKATOp  (Hampumep, HPUOXPOMOBBIA  YEPHBIN),
amMmMuayHsblii Oydepusiii pactBop ¢ pH 9-10.

OoGopynoBanme: Oroperka Ha 25 cm?, numnerka Mopa nHa 10 cm?, 3
KoHHUYeckue Kojowl Ha 250 cm?, MepHas konba Ha 100 cm?>.

MeTtoauka npoBeaeHust
IIpumep MeTOAMKH onpeaeeHUs 001Iel sKECTKOCTH BOABI:

1.
2.

B tpu kornueckue koyi0b1 oTo0paTh 1o 100 cM? aHanu3upyemoit mpoOsI.
JloGaButh B kaxayro koidy mo 10 cm® amMmuayHoro 6ydepHoro pactopa u
UHAMKATOpa, nepemeniath. [Ilpoda okpammBaeTcsi B MHTEHCUBHBIM BUIIIHEBBIH
BET.

TutpoBaTh pacTBOpOM TpuiioHa b 3KBHUBaJICHTHOW KOHIEHTPAUUHU MEMJICHHO
N0 KalisiM J0 Tepexo/la BUIIHEBOW OKpacKM B TEMHO-CUHIOIO, HE
MCYE3AONIYI0 B TEUEHHUE 2 MUHYT.

IIpumep MeTOAMKHU onpeaeeHUs BPEMEHHOM KECTKOCTH

1.

2.

B 6ropetky ¢ momorbto BopoHku HanuTh pactBop HCI ¢ konuentpanueii 0, 1
moub-3kB/11 (0,1 H.). BropeTKy ycTaHOBUTH Ha HYJIEBOE JIeJICHHE.

B tpu xon6er Hamuth mo 100 Ma BomompoBOgHON BOABI. OO0BEM BOIBI
OTMEPATH OOJBIIMM MEPHBIM HWIMHAPOM. B Kaxayro kon0y 100aBUTH 1O 2—
3 KalwM HWHIUKAaTopa METUJIOBOTO OPAHXKEBOrO, COJEPKHUMOE KOJIO
nepeMeIaTh.

Bony tuTpoBaTh CONSHON KHCIOTOW: MPUIMBATH KUCIOTY M3 OIOPETKH I10
KaIlIIM K BOJI€ 1O U3MEHEHUSI OKPACKU MHJIMKATOPA OT KEITOM A0 OpaHKEBO-
po3oBoii. ComepkumMoe KOJIOBI TIPH 3TOM ITOCTOSIHHO B30QJITHIBaTh, YTOOBI
KUJAKOCTH TIepeMeInBaInch. GUKCUPOBATh 00BEM KHUCIOTHI, TOMIEAIIEH Ha
TUTpOBaHUE. TUTPOBaHKHE MOBTOPUTH €IIE 2 pa3a.

Oo0padoTka pe3yabTaToB
HexoTtopsbie 3Tanbl 00padoTKU pe3yJIbTATOB!

Pacuér o0meil KECTKOCTH 10 JaHHBIM TUTpoBaHus. OOmas KECTKOCTH
OLICHUBAETCSI CYMMOW MMOJIb-DKBUBAJICHTOB HMOHOB Kalbld M MAarHus,
coaepxamuxcs B 1 nurpe. OgUH MMOJIb-3KBUBAJICHT KECTKOCTH OTBEYAET
coaepxannio 20,04 M1/ HOHOB KanbIvs win 12,16 MI/1 HOHOB MarHusl.
Pacuér BpeMeHHOH KECTKOCTH. BpeMeHHYI0 )KECTKOCTh pACCYUTHIBAIOT IO
dopmyne: XKep = c¢3(HCl) x Vep(HCl) x 1000 / VBompl, roe XBp —
BpemeHHast kéctkocTth Bombl, c3(HCI) — wmomspHas KoHIEHTpaus
skBuBasieHTa HCI, Vep(HCI) — cpennnii 06sém pactBopa HCI, momeammii
Ha TUTpOBaHUE, VBOJIbI — OOBEM BO/IbI, B3SITON HAa TUTPOBAHUE.

OueHka BepOATHOCTH YCTpaHeHusi :KécrtkocTu. Hampumep, MoXHO
paccMOTpeTh, HACKOJIBKO A(M(PEKTUBHO KUISTYCHUE YCTPAHSET BPEMEHHYIO
KECTKOCTb, M HACKOJIIBKO — TIOCTOSIHHYI. Takke MOXKHO OLEHHTD,



HACKOJIBKO peaFCHTHBIfI MCTOZA IO3BOJIACT YCTPAaHUTh KaK BPCMCHHYIO
)KéCTKOCTB, TaK U IIOCTOSAHHYIO.

JlaGopaTopHnas paodora: 1. (2)
OmnpepaesieHne :KeCTKOCTH BOABbI.

Hean padoThl - TpOBE/ICHNUE aHATN3a BOJbI HA )KECTKOCTb.

XKecTtkocTh - OIMH M3 TEXHOJOTMUYECKHX TMOKa3aTeiae, MPUHATBIX IS
XapaKTepUCTUKHU COCTAaBa U Kaue€CTBA MPUPOIHBIX BO/I.

XKectkoii Ha3pIBalOT BOJY C TOBBILIEHHBIM COJEpPKAaHHUEM HOHOB
Ca* u Mg?t.

Cymma koHuentpauuii nonos Ca?t u Mg?* asnsercsa konmuuecTBeHHOI Mepoit
KECTKOCTH BOJIBL;

K = C(Ca?t) + C(Mg?™)
M3MepsaroT JKEeCTKOCTh YHUCJIOM MUJIMMOJIEH HKBHBAJICHTOB HOHOB >KECTKOCTH
(Ca%* u Mg?*) B 1kr BojibI (MMOJIL/KT).

B cBsi3u ¢ TeM, 4TO TJIOTHOCTH BOJBI OJIM3KA K €IUHUIIE, )KECTKOCTh MOKHO
U3MEPSATh B MMOJIb/IIM WJIM MMOJIB/J,

[Tpu pacueTax, CBSI3aHHBIX C KECTKOCTHIO BOJIbI, CJIEYET YUUTHIBATD, YTO
3(Ca*t) = 1/2Ca** ua(Mg?t) = 1/2Mg?*

M, (Ca?t) = 1/2M u (Ca®*) = 20r /mMob 1
M,(Mg?*) = 1/2M u (Mg?*) = 12r /mMosb
rae M, - MonbHas Macca uoHa.

Harnpumep: 0,2r - 3to Macca 0,01 mons unu 10 Mmoins 3kBuBaneHToB Ca™t.
Paznuuarot xkecTtkocTh BBl 001Iy10 2K, kKapOoHaTHYIO (BpeMeHHYI0) K, u
HekapOonatuyro XK.

B cBsi3u ¢ TeM, YTO B BO3yX€ IOCTATOUYHO BEJIHMKO conepxanue CO,, B IpupoaHOU
BOJIE €CTh pPACTBOPUMBIA JUOKCHA yriepona. I[Iporekaer B3auMonaencTBUE
CO, c H,0:

CO, + H,0 = H,C0; = H" + HCO3,

pe3yslbTaTOM  KOTOPOTO  SIBIsIETCS ~ 0Opa3oBaHHWE  TUAPOKApOOHAT-HOHA.
KonuenTpanus nonos Ca’t u Mg2?®t B Boje, PKBUBaNEHTHAs COAEPKAHMIO HOHA
HCO5;, onpenensier KapOOHAaTHYIO >KECTKOCTh BOJbI, a KOHIEHTpalus HOHOB
Ca?* u Mg?* | okpupaneHTHas BceM mnpouyuM aHumoHam (SO3~,Cl uT.zm.), -
HekapOoHatHyro. Cymma KapOOHATHOM M HEKapOOHATHOW KECTKOCTH COCTABIISICT
0OIIYIO )KECTKOCTD BOJIBI.

Takum 00pa3oM, BpeMEHHas >KECTKOCTb BOJBI BBI3BIBACTCS MPHUCYTCTBHEM
ruapokapoonaroB - Ca(HCO3)2, Mg(HCO3)2 mnocrosiHHas >KE€CTKOCTh BbI3BaHa
TIPUCYTCTBHEM B Bojie CyIb(haToB u xaopunos Ca’tu Mg?t |

[Ipu KoHTpOJIE KayecTBa BOJbI OMPEACIAIOT €€ KECTKOCTb. JJisl onpeneneHus
oO1ei >KECTKOCTH HCHOJIB3YIOT METOJ KOMIUIEKCOHOMETpuU. B ocHOBe 3TOro
METO/Ia JICKUT TUTPOBAHUE BOJIbI B MPUCYTCTBUU aMMHA4YHOTO Oy(epHOoro pactsopa



(pH=9,0) u unmukatopa pactBopoM komiuiekcoHa III mo mepexoma po3oBoii
OKpacKkH B TOIyOYIO.

[Ipn aHanu3e NpUMEHSAIOT OJMH W3 WHIUKATOPOB: KUCIOTHBIM XpoM cuHui K
win spuoxpoM depHbiii T. B mpucyrctBuu uoHoB xkectkoctd Ca’tu Mg?t stu
WHJMKATOPhl OKpAIIMBAIOTCS B PO30OBBIA I[BET, B OTCYTCTBUM - B TOJyOOH.
Kommnekcen III - nBy3amenieHHass HATpUEBAs COJIb ATEIICHAUAMUHTETPA - YKCYCHOU
KHUCJIOTHI:

[Ipu TUTpOBaHUM >KECTKOW BOABI pacTBopoM komruiekcoHa III oOpazyercs

BHYTPUKOMILIEKCHOE COCTMHEHHUE:
T.e. cBa3bBaloTca MoHBI Ca’tu Mg?*. TlosToMy B KOHIlE TUTPOBAHHMS MHAUKATOP
U3MEHSIET OKpacKy, pacTBOp CTaHOBUTCA TonyObiM. OmnpeneneHue KapTou
AKECTKOCTH BOJIBI - 2K CBOAMTCS K ONMPEACIICHUIO KOHIIEHTpaMHU THApPOKapOoHaTa-
noHa HCO; u, TeM caMbIM, SKBHUBAJIEHTHOW 3TUM HOHAM KOHIEHTPAIMM HOHOB
xectkoct Ca’tu Mg?t,

AHaJIN3 OPOBOJSIT METOJIOM HEUTpaInu3alui.

B ocHoBe »3TOr0 MeToma JEXKUT TUTPOBAHUE BOJBI B MPUCYTCTBUU
WHJIUKATOpa METUJIOBOTO OPAHKEBOTO PACTBOPOM COJITHOM KHMCJIOTHI JO MEpexojia
KENTON OKPACKH MHIWKATOPA B OPAHKEBYIO.

MeTunoBeI OpaHKEBbIM - KHCJIOTHO-OCHOBHOM WHAMKATOP, W3MEHSIOLIUN
CBOIO OKpacky oT kpacHoit ipu pH < 3,1 no xentoit npu pH > 4,4.

B touke nepexona 3,1 METHIIOBBIN OpaHKEBBIN UMEET OPAHKEBYIO OKPACKY.
Annon HCO3 - B BOAE TUAPOIU3YETCS:

HCO3 + H,0 = H,CO; + OH

[ToaTomy npu ycinosuu K, > 0 Boga MMEET WIECIOYHYIO PEAKIUI0 CPElbl U
METHJIOBBIM OpPaH)KEBBIM B HEW OKpaIIEH B KEJIThIM UBET. llpm TUTpOBaHUM
pactBopoMm HCI Takoii BoJibl MpOTEKaeT peakius HeHTpaaTu3aimm:

OH™ + H* = H,0

Won H* melirpamusyer xonndectBo MoHOB OH ™ @, PKBUBAJIEHTHOE KOHICHTPALUH
nona HCO3

AHanu3 BOJBI HA KECTKOCTh MPEIIOIaraeT 00bIYHO:

a) onpeneneHue oomel xectkoctu K.,

0) omnpenencHue kKapOoHATHOM KecTkocTh K,

B) BbIUMCJIEHUE HeKapOoHaTHOM )xecTkocTH K, = W, — K,

JKCNEePUMEHTATbHASA YACTh.
OnbIT 1. YcTaHOB/IeHHE TOYHOM KOHLIEHTPALMU PACTBOPA COJAHON KUCIOTHI
KonueHntrpanuto pacTtBopa COJSHOW KHCJIOTBI YCTaHABJIMBAKT, TUTPYS €ro
pacTBOpoM KapOoHaTa HATPHs C TOUHO U3BECTHOM KOHIICHTpAIIUEH.

CO%™ + 2H* & H,0 + CO,

1.1 IIpuzomoenenue pacmeopa nepeuuHo20 cmanoapma
Boruncnute maccy Na, CO3, HeoOxoaumyto aiis npuroroBienust 100ma pactBopa ¢
koHueHtpamued Cy = 0,1Momb/m1.



[Ipurorosienue pactBopa

B3Bemiennyro Ha aHanmuTHyeckux Becax (¢ ToyHocThio * 0,0002rr.) HaBecky
Na,CO5 nepenectu B MepHyro Koia0y oobemom 100 miu. PacTBopuTh BEHIECTBO B
HEOOJBIIOM 00beME AUCTUINIMPOBAHHOM BOJBI U 3aTE€M JOBECTH OOBEM pacTBOpa
BoAoW 10 MeTku. KonlOy mMminoTHO 3akpbITh NPOOKOW M pacTBOpP TILATEIBHO
nepemMeniarb. BoIYUCINTh KOHIIEHTPALKUIO IPUTOTOBIEHHOTO PacTBOpa.

1.2. Yemanoenenue mounoii Konuyenmpayuu pacmeopa conanoil KUcjionmul

B konumyeckyio koyi0y mnepeHecTd numnetkod 20mia pacTBopa kapOoHaTa
HaTpHsl, NpUOaBUTH 1-2 Kamiu METUIIOPAH KA.

[lonroToBuTh OIOPETKY C€ PACTBOPOM COJIIHOM KHUCIOTHL. TuUTpoBaTh
OPUTOTOBJIEHHBIA pacTBOp kKapOoHaTa HATPHs PACTBOPOM COJITHOM KHUCIOTHI /10
nepexo/ia OKpacKu MHJIMKATOpa M3 JKEITOM B OpaHXKEBO - PO30BYIO. THUTpOBaHME
noBTOPUTH 2-3 pasa. [lonydeHHble JaHHBIE 3anMCaTh B TAOIUILY.

Ilepeo Kadxtcovlm mumposanuem 3anoaHAMbL OWOPEemMKy pPAcmeopom 00
HY/1€6020 0e1eHUs UWIKATbL.

Pe3ynbTaThl TUTPOBAHUS

Neo V(Na,CO3), ma V(HC]), Mma V (HCD) cpe e, MT

20

WIN (-

Breruucnute KOHIOCHTPAIUIO COJITHOM KHUCJIOTHI:
C,,(HCI) - 2HCl - CaCl, + 2H,0 + 2C0,

[Ipu TUTpOBaHUHU KUCIOTOM, JOOABICHHOW B BOJAY, HHAMKATOP METHJIOPAHK
U3MEHSIET CBOIO OKpacKy, KOTJa B PAacTBOpPE MOSABIAECTCS HEOONBIION H30BITOK
KHCJIOTHI.

OtmepbTe ¢ momoiiblo MepHOro mwinHapa 100mMi BoAbI M IEpeHECUTE B
KOHUYECKYIO KOJIOY JUIsl TUTPOBaHUs, IpuOaBbTe 1Mo 1-2 Kamau metuiopamka. s
ynoOCTBa OMNpeeseHus] TOYKA IKBHUBAJICHTHOCTH, B JPYroi KOJOE MPUTOTOBUTH
pacTBop «cBuaetens» - kK 100 mu AUCTHUINIMPOBAHHOW BOJBI MPUOABUTH MO 1-2
KaluTd METHJIOpAH)Xa W COJSTHOM KHCIOTHL. B mepByro KoiOy NpUIUBAIOT U3
oropetku 1o KarisiM 0,1H pacTBOpP CONSHOM KUCIOTHI O TE€X IMOp, MOKAa OT OJHOM
KAl KHUCJIOTHl OKpacka W3 JKENTOM MNEepeiIeT B OpPaHXKEBO — PO30BYHO (LIBET
CpPaBHUBAIOT C OKpackoil «cBuaerensi»). TurpoBanue moBTOpsitoT 2-3 pasza. Jns
pacyeToB NPUHUMAIOT CPEAHUN Pe3ybTarT.

Ne V(H,0), ma V(HCD), M V (HCD) cpe g MJT

100

WIN |-

PacueT BpeMeHHOM )KECTKOCTH BOABI IPOBOJAT 1O popmyJie:
K, =V,.C,1000/V,



rie MK, - BpeMeHHas KeCTKOCTb BOJbI, MMOJIL/1 kB Ca’tu Mg?*,
V. - 00beM pacTBOpa KUCIOTHI, U3PACXOI0BAHHOIO HA TUTPOBAHHUE,
Cy - MOJsIpHasi KOHLEHTPALKs SKBUBAJIEHTA KUCIIOTHI,
V, - 00beM BOJIBI, MIL.
OmnsIT 3. OnpeaesieHue o01Iei }KeCTKOCTH BOAbI KOMINIEKCOHOMETPHYECKUM
CI0CcOo00M.
Onvim 3.1 Ilpuzomoenenue pacmeopa nepeuUYHO20 CmMAHOApmMa — pacmeopa
MgCl,
Paccuurate HaBecky MgCl, - 6 H,O nHeoOxonumyto mns mpuroroBienus 100 mi
pacTBopa ¢ MOJISIpHOM KOHIIeHTparuen s3xBuBaieHTa 0,02 Mob/i.
[Ipurorosienue pactBopa
B3Beniennyro Ha aHAIUTHYECKUX Becax (¢ TouHoCThIO £+ 0,0002rr.) HaBecky MgCl, -
6 H,0 nepenectu uepes cyxyr BOPOHKY O€3 MOTeph B MEPHYIO K010y 00beMom 100
Mi1. CMBITb C BOPOHKM OCTATKH COJIM JUCTHJUTMPOBAHHOM BOJON M MOJHOCTHIO
pacTBOPUTH BEHIECTBO B HEOOJBIIOM OOBEME BOJBI M 3aTeM JOBECTH O0bEM
pacTBopa Bonoi 10 MeTku. [locneanue kamim Boabl 100aBisiTh nunetkoi. Koidy
IUIOTHO 3aKPBITh MPOOKOM M pacTBOP TIIATEIBHO MEpEMEIIaTh.

BbluncnuTe MOJSPHYIO KOHIICHTPAIMIO SKBUBAJICHTA IPUTOTOBICHHOTO
pactBopa MgCl,

3.2 Yemanoenenue mounoii Konuenmpauuu pacmeopa mpuiona b.

B Gropetky HamuTh pacTBOp TpuioHa b. YcTaHOBUTH ypoBEeHBH pacTBOpa Ha
HYJICBOM JICJICHUU LIKaJIbI.

[Tepenectn munetkorr 20 My mepBUYHOTO cTaHmapra — pactBopa MgCl, B
KOHUYECKYI0 KOJOy, mpuiauTh 5 mi OydepHoro pacrBopa W pa30aBUTh PacTBOP
Bojgort o0 100-150 mi. B pactBop BHECTM Ha KOHYMKE IIMAaTEIs HMHAUMKATOpA
3pUOXpoMa YepHOro. PacTtBop oTTUTpyWTE pacTBOpoM TpwioHa b g0 mepexona
OKpacKyd pacTBOpa M3 BHHO- KpacHOW B CHHIO. THUTpOBaHUE IOBTOPUTH JIO
MOJIYYCHHUSI CXOMSIIMXCS PE3YJbTaTOB, T.€. JI0 PE3YJIbTATOB, OTIMYAIOIIMXCS HE
6oxee, yem Ha = 0,05 ML

Ilepeo Kkadxtcovlm mumposanuem 3aNOTHAMbL OIOPEmMKy pPAcmeopom 00
HYJ1€6020 0eN1eHUA WKAbl.

Neo V(MgCl,),mn | V(Tpuson B),mn | V (TpuioH B)pe gy, M
1 20

2

3

[To TOJyYEeHHBIM BBIYUCIUTE MOJSIPHYIO KOHIEHTPALMIO 3KBHBAJEHTa pacTBOpa
TpuioHa b.
C, (Tpunon B) - V(Tpuson B) = C,(MgCl,) - V(MgCl,)

3.3 Onpeodenenue oouieil HcecmkoCmu 600l
Ot6epute MepHbIM mwHHAPOM 100 MI BOJIBI U TMEPEHECUTE €ro B
KOHHYECKYIO K0J10y. Jl06aBbTe K HccieayeMon mpobde SMi amMuaqHoro 0ydepHoro




pacTBOpa M HECKOJbKO KPHUCTAIJIMKOB (HAa KOHYMKE IIMATENsl) HHIMKATOpa
PHOXPOM YEPHOTO.

[IpurotoBnenHyo mpoOy MpU MOCTOSHHOM MOMEIIMBAHUM OTTUTPYHTE
pPacTBOPOM KOMIUIEKCOHA 10 NEPEX0Ja OKPACKM HMHIWKATOpPA M3 BHHO-KPACHOU B
cuHIOK. Pe3ynbrarel TUTpoBaHus 3anumuuTe. [[oBTOpUTE TUTpOBaHWE €mie pas.
Ecmu pesynbpTarel nByx TUTpoBaHuil coBmanyT (AV <= 0,1mu), paccuuraiite
OOIIYyI0 >KECTKOCTh BOJbl. B IpOTHMBHOM ciydae, OTTUTpYyHTE elie OAHYy IHpoOy.
Haiinute cpennee 3HaueHue oObema komiuiekcoHa III, u3pacxomoBaHHoe Ha
TUTPOBAHUE BOJIBI.

Pe3ynbpTaThl ONBITa CBEIUTE B TAOJIHILY:

O6BeM pacTBOpa MomnsipHas O6BeM OO6m1ast ’KeCTKOCTh
Tpunona b, KOHIIEHTpaLus UCCIIeyEMOU BO/JIBI,
v, JKBUBAJICHTA poOBI BOJIBI, K,
Tpunona b, C, Vi
OO0111y10 KECTKOCThH BOJIBI PACCUUTHIBAIOT 110 (hOpMyIIe:
X, = C,V,1000/V, [MMo.1b /1]
I'ne V; - 06beM aHamu3upyemMoit BOABI, MJI
V, - 06bem pactBopa Tpuiona b, M
C, - MonsipHast KOHIIEHTpalus dkBUBaieHTa Tpunona b, Mmonb/n
1000 - koadunueHT neperoaa MOJIb/JI B MMOJIB/JT
Cnenaiite  BBIBOJL O  JKECTKOCTH  (Oepere  BENMYMHY  KECTKOCTH

K,) uccriemyemoit Boasl HA OCHOBAaHUH TaOIHITHI 1.

Tabmuma 1. Knaccudukanmst BOabI 110 CTENIEHH )KECTKOCTH

Yucno MMone/1 HoHOB Mg?tu Ca?™t XapakTepuCTUKA KECTKOCTH BOJIBI

<4 MSTKas

4+8 YMEPEHHO-KECTKAast
8+12 JKecTKas

> 12 OYCHB JKECTKas

HekapOonaTHy0 5k€CTKOCTb BOJBI K, ;. HAXOMAT 1O Pa3HOCTH
>KHK = >Ko - >KK

TeMbl 1J1s1 TOKJIAI0B € MPe3eHTalMel

Knaccudukanusa npo® BOAbI 10 BUAY U Ha3HAYEHUIO, UCXOMAS U3 €€ XUMUUYECKOTO
COCTaBa.

Opranosentuyeckue CBOMCTBA (3arax, Mpo3pavyHOCTh, IIBETHOCTb, MYTHOCTb) BOJIBI.
KucnotHocTh 1 mienounocts BoAbl. pH cpeapl 1 METOIBI €€ ONpeIeICHUS.
XKecTkoCcTh BOABI M1 METOJIBI €€ ONPEICIICHUS.

CyIHOCTh METO1a TUTPOBAHHS.



Bunpl xecTkocTH Bo/ibl (BpEMEHHAS U TOCTOSTHHAS ).

XKectkocTh BOJABI KaK TMPUYMHA BBINAJEHUS OCAJAKOB WKW  0O0pa30BaHUS
COJICOTJIOKEHUH, UMEIOIINX MECTO B OBITY U Ha MIPOU3BOJICTBE.

CocraB coyei, BEI3BIBAIONINX KECTKOCTD BOJIBI.

XUMHUYECKHE MPOIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBI.

YpaBHEHUS XUMUYECKUX PEAKIUN, WUTIOCTPUPYIOIIUX MPOIECCHI, MPOUCXOISIINE
MIPU YCTPAHEHUU KECTKOCTH.

YcrpaneHue BpeMEHHOM KECTKOCTH OBITOBBIMA U XUMUUYECKUMHU CTIOCOOAMH.
Cnioco0sl ycTpaHEeHHs TOCTOSTHHOM YKECTKOCTH.

Tema 9.3. XuMu4ecknii KOHTPOJIb KA4eCTBA NMPOAYKTOB MUTAHUS

®opMa TeKylIero KOHTPOJsSI — IpakTuyeckas pabora, jgaboparopHas padora,
JOKJIaJ C Ipe3eHTaluen

Koa xonTposmpyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTuyeckas padora: OpraHnuecKkrue 1 HEOPraHUYECKHUE BEIIECTBA, BXOISAIINE B
COCTaB MPONYKTOB nuTaHusi. OnpeneeHue coctaBa 0Jr0/1 Ha COJEpP)KaHUE MaKpo U
MUKPOAJIEMEHTOB.

Pemienrie mpakTUKO-OPUEHTUPOBAHHBIX 3a7ad 10 COCTABJICHUIO JTHUETUYECKOTO
MEHIO Pa3JIUYHBIX TUIIOB.

N3yyeHue TeOpeTMUECKMX OCHOB, HCIIOJb30BaHHE OOOPYIOBaHUS U
NpOBEJIEHNE HKCIIEPUMEHTOB, a TaKke o(hopMiIeHHE pe3yIbTaTOB.

Heap padoTbl — 3aKpeNuUTh 3HAHUS O KJIACCaX OPTaHUYECKUX COEAUHEHUN U
OCBOUTh TNPAKTUYECKUE HABBIKM KAYECTBEHHOI'O  OIpPEAECIEHUS OCHOBHBIX
KOMITOHEHTOB MPOAYKTOB MUTAHUS.

TeopeTnyeckne 0CHOBBI
HekoTtopbie TeMbl, KOTOpbIE MOKHO BKIIIOUHUTH B paboTYy:

o Kiacchl opranuyeckux coelMHeHU# (YTIIeBOIBI, OCIKH, )KHUPbI, BATAMHUHBI).
MO>XHO U3Y4YUTh, HAIPUMEP, KAYECTBEHHBIC PEaKIIMN Ha OOHAPYKEHUE ITHX
BEILECTB B IPOJIYKTaX MUTAHUSI.

o MaxkponyTpuenTbl (0O€NKH, KHUPBI, YIJICBOJbI, MHUHEPAIbHBIE COIU) U
MHUKPOHYTPHEHTBbI  (MUKPO3JIEMEHTBI, BOJAO- U  XUPOPACTBOPUMBIEC
BuTtamMuHbl). CoaepkaHue B MNPOAYKTaX MUTAHUS ITUX BEIIECTB ONpEAEseT
MUIIEBYIO LIEHHOCTH MPOIYKTOB.

o Meroabl mucciieOBaHUS NHIIEBbIX NPOAYKTOB. [l omnpeneneHus
KOJIMYECTBAa WJIM KadyeCcTBa OTACJIbHBIX OPraHMYEeCKUX M HEOPTraHMYECKUX
BEILIECTB MCHOJIL3YIOT XHMHUYECKHE METOJIbl, B OCHOBE KOTOPBIX JI€XkKaT
cnenuuYecKue IS HMCCIEIyeMOr0 BEIIeCTBA KOJMYECTBEHHBIE WIIU
KaueCTBEHHbIE XUMHYECKHUE PEAKIIMU C ONpEeAeIEHHBIMU peakTuBamu. Takoke
NPUMEHSIOT  (PU3UKO-XUMUYECKHE  METOJbl  JUIsi  KOJMYECTBEHHOTO
OnpeieSIeHUs] OCHOBHBIX KOMIIOHEHTOB IPOIYKTOB.

o OOmee comep:kaHHMe MHHEPAJbHBIX BeNIECTB MOXHO OINPEACIUTh C
MIOMOIIBIO O30JICHUSI — METOJIa, MPU KOTOPOM MPOAYKT CKHUIaroT, a 307a,
MOJIyYEHHAsl TIOCJI€ CKUTAHUSI OPraHUYECKUX BEIIECTB, MAaET MpUOIMKEHHOE
MpEACTaBICHNUE O KOJUYECTBE MUHEPAIBHBIX BEIIECTB B MIPOAYKTE.



Oob6opynoBanue
J171s1 BEITIOJIHEHUS! TPAKTHUECKON pabOoThl MOTYT MOTPEOOBATHCA:

Ipoaykrbl miia uccinenoBanus. Hampumep, Moiioko, OyJbOHHBIE KYOWKH,
MyKa, KapTodeb.

PeakTuBBI U1 NPOBEACHUS KAYECTBEHHBIX peakuui. Hamnpumep, pacTBopsl
TUAPOKCUAA HATPUS, METHOTO KyIOopoca, TIIF0OKO3bI, PACTBOP HoJa.
OobOopynoBanme Jisi TPOBEJICHUSI SKCIEPUMEHTOB: CIMPTOBKA, IITATUB C
npoOupKamMu, IpoOUpPKOIEPKATENb.

BaxxHo cobntogaTh mpaBuiia TEXHUKU O€30MACHOCTH MpU PpaboTe ¢ XUMUYECKUMHU
pEaKTUBaMH.

MeTtoauka npoBeaeHus

Hekoropsle sTanbl mpakTUYecKol padoThI:

N3yyenne MHCTPYKUMIA 1O BHIMOJIHEHUIO paboThl. B HUX moapoOHO onucaH
NOPSAJIOK BBIMTOJIHEHUS KaXOTO OIbITa, YKa3aHbl HEOOXOJIMMbIe PEAKTUBBI U

obopyioBaHUE.
IIpoBenenue >kcmepuMeHTOB. Hanpumep, MOXXHO TPOBECTH OIBIT Ha
cojepkanne Oenka (OMYpEeTOBYIO pEaklMi0) — TMpH JSHCTBUU Ha OCJIKH

pacTBopa THIPOKCHUJA HATpUs M coiu cyiabdara Menu (2) BO3HHKAET
CUPEHEBOE UM (HOJIETOBOE OKPAILIMBAHHUE.

Ha6awaenue 3a u3MeHeHMSIMH W aKKypaTHas (UKcanus pe3yinbTaTOB B
IPOTOKOJIAX.

AHaJN3 TOJYYEeHHBIX Ppe3yJbTaTOB U (HOpMyIuUpOBaHHE BBIBOJIOB.
Hampumep, MOXXHO caenaTb BBIBOJA, YTO IIOJHBIA Ha0Op MHUTATEIbHBIX
BelIecTB (O€NKHU, >KUPBI, YIIEBOJABI) COAEPKUTCA HE BO BCEX MPOAYKTaX
NUTAHUA.

BaskHo: npoba a1 aHanu3a J0KHA OBITH MPEICTaBUTEIIBHOM — COCTaB MPOOHBI U
BCEH MapTUU MPOAYKTA JODKHBI OBITh WJICHTHYHBIMU. Takke mpoda He JODKHA

collepKaTh 3arpsA3HEHUN — HHU U3 YCTpoHcTBa mMpoOooTOOpa, HH M3 MaTepUaOB
KOHTEWHEPAa, HU U3 BO3/1yXa, HU U3 KOHCEPBUPYIOILIETO peaKkTHUBa.
Odopmienue

Pe3ynbpTaThl mpakTuueckoi paboThl MOKHO O(OPMUTE B BUJIE:

Tabauubl ¢ Ha3BaHUEM MPOAYKTOB, COJCP)KAHUEM MUTATEIIBHBIX BEIIECTB HA
100 r npoaykTa U ApyruMu TaHHBIMH.

Ortuéra o0 mponmenaHHOW paboTe, B KOTOPOM HYXHO YETKO HaIUCATh
Ha3BaHWE, 11eJ1b BHITIOJIHEHUSI, KPATKHE OTBETHI HA BOMPOCHI JJIsi TIOJITOTOBKH,
00BEKTHI M pe3yJIbTAThI UCCICAOBAHUS.

Jakaouennuss ¢ o00o00mIeHHMEM, cHUCTEMaTH3alMell WiId 000CHOBaHUEM
pe3yIbTaTOB UCCIICTOBAHUM.

Pexomenayerces:

N3yunTth JTHKETKM MNHIIEBBIX YNAKOBOK TPOJYKTOB — HaWlTH
MH(OPMALINIO O COCTaBE BXOJAIIMUX B HUX MUTATEIbHBIX BEIIECTB.
IIpoanaau3upoBatb COCTAB TMPOAYKTOB, HCHOJB3ys HHPOPMALUIO HA
ATUKETKAaX, — ONpPEACNINTh, KaKhe MPOAYKThl HamOoJiee TMOJIE3Hbl IS
3I0POBBS, @ KAKHUE CIIEIYET yNOTPEOIsATh B YMEPEHHBIX KOJTUYECTBAX.



JlabopaTtopHass pabOora: IccienoBanue XHMHYECKOTO COCTaBAa HPOAYKTOB
IIATaHHUS.

OOHapyx’eHue HUTPATOB B MPOAYKTaX MUTAHUS.

HccnenoBanne MaTepualioB  MOJYKOIMYECTBEHHBIM  METOJIOM  ONPENEIICHHS
HUTPATOB C MCMOJb30BaHHEM JU(EHUIaMUHA (KOPHEIUIOAbl OBOIIECH, JUCThS H
KOYepbDKKa KaIlyCThl, TJI0JbI (PpYKTOB). AHaNU3 YpPOBHS 3arpsi3HEHUS HUTpATaMu
10 UHTEHCUBHOCTHU OKPAIlIMBAaHMS IPOJYKTOB PEAKIUU.

Bxiroyaer uccinenoBaHue KOPHEIUIOAOB OBOLIEH, JIMCTBEB U KOUYEPBIKKHU
KaIyCThl, MJI00B ()PYKTOB MOJYKOJIMYECTBEHHBIM METO/IOM ONPE/IEICHUSI HUTPATOB
C ucnoib3oBaHueM AudeHutamuHa. CyIIHOCTh METOJa — BHU3yalbHas OLEHKa
OKpAILIEHHbIX COEAMHEHUM, OOpa3yloluXcs NpH B3aUMOACHCTBUU HUTPATOB C
Tu(HEHIIAMUHOM.
eab padoThl
OmnpenenuTs coaep;kaHue HUTPATOB B HCCIEAYEMbBIX IPOAYKTaX. TaKkKe MOKHO:

e OICHUTH COJEPKAHUE HUTPATOB B PA3HBIX YACTSIX MPOAYKTOB (HAmpuMmep, B
KOYEPBIKKE KAMMyCThI, B CEPALEBUHE MOPKOBH);

e YCTAaHOBUTb, HE IIPEBBIIACT JM COJAEP)KAHUE HUTPATOB MPEAEIBHO
nomyctumble koHueHTpanuu (I1JK), ycraHoBieHHblE [UIsi OBOILIEH W
bpyKTOB.

MeTo/ M0o3BOJISIET OLIEHUTh KOHIIEHTPALMIO HUTPATOB B MPOOE MyTEM BHU3YyaJbHOTO
CPaBHEHHsI UHTEHCUBHOCTHU OKPACKH PaCTBOPOB CPABHEHHUs U COKA aHAIU3UPYEMBIX
00pasIoB.

Oob6opynoBanne
Jlist uiccneroBaHusl MOTYT MMOTPEOOBATHCS:
o« MHccaenyemblii MaTepuajl — KOPHEIUIOABI OBOILIEH, JIUCThSI U KOUYEPBDKKA

KaIlyCThl, TJI0JbI PPYKTOB.
o 1% pacrBop nudpeHWwIaMMHA B KOHIICHTPUPOBAHHON CEPHOM KHUCIOTE —
peareHT Uil ONpeIeNICHUs] HUTPAT-HOHOB.
o IlpeamerHbIe cTEKIIA.
o Ilumerka.
o Crynka ¢ mecTUKOM.
o CrekIsiHHAA NAJIOYKA.
Baxkno: mpu paboTre C KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTON HEOOXOAMMO
coOm01aTh MEphl 0E€30MACHOCTH — OHA MOKET OCTAaBJISATh 0KOTH IMPH MOMaTaHIU
Ha KOXY.
MeTtoauka npoBeaeHUus
IToaroroBka marepuasa:
o Hccnenyemsplil MaTepuan OYMCTUTH OT 3arpsi3HEHUM, PACTEPETh B KaLIMIy U
OT>KaTh Yepe3 MapIro.
o BbDKaThIN COK KallHYTh Ha MPEIMETHBIE CTEKIIA.
/lo0aBiieHHne peareHTa:
o 1% pactBop audeHwIaMruHa B KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTE IO
KarisiM 100aBUTh K ITpoOaM COKa MCCIIeAYyEeMbIX OBOIIIEH U (PPYKTOB.
BusyanbHoe HaO01eHuE!



o buenno-ronyboe oxpammBaHUE — HHU3KOE COJIEp)KAaHUE HUTPAT-HOHOB
(6omee 0,001 mr/m).
o T'onybGoe — cpennee (6osee 1 mr/m).
o Cunee — BroIcokoe (6omee 100 mr/m).
B oTcyTcTBME HUTPATOB COK HE U3MEHSET IIBET.
IoBTOpHOCTH ONMBITA — Hampumep, 3 pa3a. B ciayyae coMHeHUN B COJEepKaHUU
HUTPATOB PAJIOM KamnaroT KaJIMOPOBOYHBIM PACTBOP C HM3BECTHOM KOHUEHTpAILMEH
BEIIECTBA U MOBTOPSIOT PEAKIHUIO C TU()EHUITAMHHOM.
HNuTepnperanus pe3yjibraToB
Pe3yabTaThl HcCIeA0BAHUA MOXHO OGOPMHUTH B BUJAC TaOJHIBI, HAlpPUMEp, C
rpajanuen cojepxaHusi HUTpaToB. B Tabiuiie MOKHO yKa3aTh:
e XapakTep okpacku (0eaHOo-rory0as, roixyoas, CUHsIs);
e COJEp)KaHWE HUTPATOB (HAMPUMED, JUII MOPKOBU — BBICOKOE, JJISI KAITyCThI
— BBICOKOE);
o i (GPYKTOB — Hampumep, i rpyul, s0J0K, OaHaAaHOB — HU3KOE
coJiepKaHre HUTPATOB.
BaxHo: pe3ynbTaThl METOAa HE MOTYT CIY)KHTh OCHOBaHHEM I OTOPAKOBKH
NPOAYKIIMM — OH OpPHEHTUPOBAaHHBIM, W OKpacka MOXET BapbUpPOBATh B
3aBHCHMOCTH OT KaueCTBAa PEAKTHBOB, CpPOKa WX TOJHOCTH, TEMIIEpaTypbl B
TIOMEIICHUH U JAPYTUX PaKTOPOB.

TeMbl U1l IOKJIAI0B ¢ MIPe3eHTaluen

KayecTBeHHBI XUMUYECKUN COCTaB MPOAYKTOB MTUTAHUS.

Bemectna, dhanbcudunupyroniie NpoayKThl MTUTAHUS, U BEIIECTBA, 3arPS3HSIOININEC
MPOAYKTHI TUTAHUS.

OnpeneneHue 3arps3HAIONIMX XMMAYECKUX BEIIECTB B MIPOAYKTAX MUTAHUS,
ONpeeICHUE BEUIECTB, HE 3aBJICHHBIX B COCTABE MPOAYKTOB MUTAHUS.

Tema 9.4. XuMu4ecKkuii aHATIN3 P00 MOYBBI

dopMa TeKylIero KOHTPOJs — TpaKkTUUecKas padorta, jJaboparopHas pabdorta,
JOKJIaJ] C MPE3EHTAUEN

Koa kouTposanpyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTunyeckas padora: O6iactu Ha3HAUYCHUS (IPUMEHEHUS) TIOUBBI, UCXOS U3
KaueCTBEHHOI0O M KOJIMYECTBEHHOIO0  cocTaBa.  AHamu3  HOPMAaTHBHOMN
JOKYMEHTAIIHH.

Ponp Heoprammueckmx BEIIECTB B KAaueCTBE MHUHEPAIBHBIX  YyI0OpEeHUH,
YIIyUYIIUTENEH TOYBBI.

CoctaB MUHEpaJbHBIX yIOOpPEHUN M UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa
MOYBBI U €€ Pa3HOBUJIHOCTH. B3auMOCBS3b cocTaBa yJOOpEHHI M MX BIUSHUS HA
BET€TaTUBHBIE CBOWCTBA U IIOJIOHOLICHUE PACTCHUM.

Bxirogaet paccMoTpeHne 00acTe CMoIb30BaHUs TTOYBBI, BIMSHUS €€ COCTaBa Ha
CBOIWCTBA U aHAJIN3 HOPMATUBHBIX JIOKYMEHTOB, PEIIAMEHTUPYIOIINX aHAJIN3 ITOYB.



Heab paboThl — U3yUNTh, KAK KAYECTBEHHBIN U KOJIMYECTBEHHBIN COCTAB IMOYBBI
BIUSIET HA €€ Ha3HAYEHHUE, U MPOaHAIU3UPOBATH HOPMATUBHBIE TOKYMEHTHI,
CBSI3aHHBIE C aHAJIM30M I10YB.

Oobs1acTH npuMeHeHust

Hekoropsle 001acTH, rje yYuThIBA€TCS COCTAB MOYBHI:

Ceabckoe xo03s1cTBO. [I1010pOAME TOUBBI 3aBUCUT OT COAEPKAHUS T'ymMyca,
MUHEPATBHBIX 3JIEMEHTOB U MHUKPOOPraHU3MOB. M3ydeHHE CBOWCTB IMOYBBI
MO3BOJISIET MPOTHO3UPOBATH  YPOXKAMHOCTh, MOAOUPATH pACTEHUS IS
KOHKPETHBIX YCIIOBUU U MPUHUMATh MEPHI M0 yJIy4ylleHUuto moyB. Hanmpumep,
MIECUaHbIC TOYBBI XapPaKTEPU3YIOTCS XOPOIIEH BOAOMPOHUIAEMOCTHIO, HO
cnabbIM yAep)KaHUEM BJIard W MUTATEIHLHBIX BEIIECTB, TOT/Ia KaK TITUHUCTHIE
— HaoOOpOT, yAEpPXKUBAIOT BOJY, HO MOTyT OBITh IUIOTHBIMH H
TPYAHOIIPOHUIIAEMBIMU JIJI1 KOPHEW PACTCHU.

Nu:xeHepHO-TeoIOTMYEeCKHe CBOMCTBA. J[OJTrOBEUYHOCTh JIEPEBAHHBIX,
METaJUTMYECKUX U OCTOHHBIX KOHCTPYKIIMU, (PYyHIaMEHTOB 37JaHUN U UX CTEH
3aBUCUT OT XUMHMYECKOTO COCTaBa IIOYBEHHO-TPYHTOBBIX BOJ M OT
B3aMMOJICHCTBUSI MEXKAY MaTepUaliaMi COOPYKEHUN U TIOYBOIA.

OuncTka BOABI, MepepadoTKa oOpraHmveckux o0rxomoB. [louBa wurpaer
BXHYIO pOJb B OJTHUX THpOLECccax, CHOCOOCTBYS  MOAJAECPKAHUIO
AKOJIOTUYECKOTO PABHOBECHUSI.

Iormnomenne 3arpsi3HsilomMx BemlecTB. [louBa cnocoOHa moriaomare M
ylepKUBaTh B ceOe pas3MyHble 3arps3HsSIONIME BEIIECTBA, B TOM YHCIIE
PaAMOHYKIIUIBI, CBS3BIBAS MX XHMHUUYECKUM M (U3MYECKUM MYTEM. ITO
NPEAOTBpPAIIaeT MOCTYIUIEHUE 3TUX COEAWHEHUWA B NPUPOIHBIE BOJBI,
pacTeHHsl M Jajee MO MHUIIEBbIM LEMSIM — B JKUBOTHBIE OpPraHU3MbI U
YeJ0BeKa.

Takxke MOXHO PacCMOTPETh, KaK KAYECTBEHHBIM W KOJIWYECTBEHHBIM COCTaB
MOYBEHHBIX MHUKPOOPTaHU3MOB OMNPEAEISIET IUIOAOPOAMUE: IUIOAOPOAHBIE, XOPOIIO
OKYJIbTYPCHHBIE TOYBHI C OOJBIIUM KOJIWYECTBOM OPraHUYECKOTO BEIECTBA
collepKaT 3HAYUTENBHO OOJIbIIIE MUKPOOPTaHU3MOB, Y€M TJIMHHCTHIE TOYBBI H
ITYCTHIHHBIE TIOYBBI.

HopmaTtuBHasi 10OKyMeHTALUA

Hekoropsie HOpMaTHMBHBIE JOKYMEHTBI, KOTOPBIE MOYXHO ITPOAQHAJIU3UPOBATH B
pamMKax MpakTHIECKON pabOoTHI:

TI'OCT P 56157-2014 — nmammonansHbIN cTanmaapt Poccuiickoit denepanmm,
yCTaHABIMBACT 00mMe TpeOOBaHUS K pa3pabOTKE W MEPECMOTPY METOIUK
KauyeCTBEHHOTO M KOJMYECTBEHHOTO aHAJIM3a COCTaBa M CBOMCTB MPOO TMOYB.
B cranmmapre ompemeneHbl TEPMHUHBI: «KAYECTBEHHBIM  aHAIM3» —
AKCIIEPUMEHTATBFHOE YyCTaHOBICHHWE (aKTa TPHUCYTCTBUS WIH OTCYTCTBUS
MCKOMOTO KOMIIOHEHTa B MP0o0Oe MOYBHI MIPH 33JaHHOM MOPOTOBOM 3HAYCHHUH
€ro COJEp)KaHUs, «KOJIMYECTBCHHBI aHAM3» — OSKCICPUMEHTAIBHOE
OTIpeIeICHNEe  3HAYEHWW  OJHOTO WM  HECKOJbKHX  IIOKa3aTesei,
XapaKTepU3YIOIIMX COCTaB POO TOYB.

I'OCT 17.4.4.02-2017 — wMeXrocynapCTBEHHBIN CTaHIAPT, MPEeIHA3HAYCH
JUTSE  KOHTPOJISI OOIIEr0o W JIOKaJbHOTO 3arpsi3HCHHWs] TIOYB B paidioHax



BO3JCUCTBUSA NPOMBILUICHHBIX, CEJIbCKOXO3SMCTBEHHBIX, XO3SUCTBEHHO-
OBITOBBIX M TPAHCHOPTHBIX HMCTOYHUKOB 3arpsi3HCHHS, TP  OILICHKE
KaYEeCTBEHHOI'0 COCTOSIHHUS II0YB, @ TaKXE€ NPU KOHTPOJE COCTOSHUSA
IUIOTOPOJHOTO cl104, MpeIHAa3HAYEHHOT O TS 3eMJICBAHUS
MaJONpPOAYKTUBHBIX Yroauil. B cranmapre ykazaHbl METOJbI OTOOpa u
MOJATOTOBKH po0 JUIsS XUMHUYECKOTrO, 0aKTEepUOJIOTHYECKOTO,
reJIbMHUHTOJIOTMYECKOT0 aHAIN3a.

« MY 21.7.730-99 — wmeronuueckue yKa3zaHUs, SBISAIOTCS HOPMATHUBHO-
METOANYECKOM 0a30il Il OCYIIECTBICHUS TOCY/IapCTBEHHOTO CaHUTApHO-
SMUAEMHUOJIOTUYECKOTO  HAA30pa 3a CAHUTAPHBIM COCTOSHHUEM  IIOYB
HACEJIEHHBIX MECT, CEJIbCKOXO3SIMCTBEHHBIX YTOJUN, TEPPUTOPUN KYPOPTHBIX
30H M OTAEIBHBIX YUYPEKACHUU. B JOKyMEHTE yKa3aHbl METOJbl OLICHKH
CTEIIEHH XUMHUYECKOT0 3arpsi3HEHUS [I0YB, CAHUTAPHOTO COCTOSHUSA MOYBHI 110
CaHUTAPHO-XUMHUYECKUM ITOKA3aTEIIAM U IPYTUe NOKA3aTEIIH.

BaskHo: npu ananm3ze HOPMATUBHOW JOKYMEHTAIIUU MOXHO 0OpaTUTh BHUMaHUE HA
TO, KaK JIOKYMEHThI YYUTHIBAIOT OCOOEHHOCTH HCIIOJB30BAHUS MOYB U MPOBEICHUSI
aHaIM3a MX COCTaBa, HaNpUMEp, HAa TO, KAK OHU OMNPEACISAIOT TEPMHUHBI U
OTIpeIeNICHNsI, YCTaHABIMBAIOT TpeOOBaHUs K 0TOOPY MPOO U aHATH3Y.

Ponv  neopeanuueckux eewjecmeé 8 Kauecmee MUHEPANbHBIX — YOOOpeHUl,
yayuuumesneu noyesi.

Heopranuyeckue BemecTBa MrpalOT Ba)KHYIO POJib B CeJIbCKOM X03slicTBe —
OHHM UCTIONB3YIOTCA B KAUECTBE MUHEPATbHBIX YAOOPEHUM U YIyUIIUTeNIeH MOYBHI.
MuHepaJjibHbIe Y100peHust

MuHepajibHble YA0OpeHMSI — 3TO HEOPraHMYECKUE COEAUHEHHUS, B COCTABE
KOTOPBIX HAXOMASATCS AJEMEHTHI MUTAHUS PACTCHHI B KOHIICHTPUPOBAHHOU (opme.
Nx ocHOBHasg 3amaya — BOCHOJHUTHh HEAOCTATOK KIKOYEBBIX MAaKpo- H

MUKPODJIEMEHTOB, HEOOXOIUMBIX JIJISl POCTa KYJIbTYD.
HexoTtopsbie 3j1eMeHTbI, KOTOPbIe BXOASAT B COCTAB MUHEPAJIbHBIX Y100pEeHUI:

e A30T — CTUMYJIUPYET POCT 3€JIEHON MACChI PACTEHUH U YJIYUIIAET MPOLECCHI
dotocunTesa. [lomynmsapHbie BHABI: aMMUAauHAs CEMUTpPa, KapOaMuj W
cynb(har aMMOHHUS.

o Kammii — ykpemsier KOPHEBYK) CHCTEMY, I[OBBIIIAET YCTOMYUBOCTH
pacTeHuil K 00JIe3HSIM U HEOJIArONMPUATHRIM yCcI0BUSIM. OCHOBHBIE BApPUAHTHI:
XJIOPH]T KaJlns, CyIb(aT Kaaus U KaJTuMarae3usl.

o @®ochop — yckopser GhopMHUpPOBAHHE KOPHEBOW CHCTEMBI, CIIOCOOCTBYET
[[BETEHUI0O W CO3peBaHMIO TUIOAOB. [lpumepsr: cymepdocdar, ABOWHOU
cynepdocdar, IpenunuTar.

Kpome mMakpo3ieMeHTOB, B COCTaB€ MUHEpaIbHBIX YIOOpEHH MOTYT
MPUCYTCTBOBATh MHKPORJIIEMEHTHI, TaKue KaK MarHui, jxeie3o, OoOp, IUHK,
MapraHen ¥ Moiu6aeH. OHU HEOOXOIUMBI JJIsl PEryJsUd OOMEHHBIX MPOIIECCOB,
YCTOMYMBOCTH PaCTEHUM K cTpeccaM U (POPMUPOBAHUS KAYECTBEHHOTO yPOKas.
HekoTopbie 0CO0€eHHOCTH MUHEPAJIbHBIX YA00peHMI:



o Bbicokasi KOHIIEHTPALMS MUTATEIbHBIX BEIIECTB — YA00pPEHUS COJIepKaT
OOJIBIIIOE KOJIMYECTBO AKTHUBHBLIX KOMIIOHEHTOB, YTO IIO3BOJISIET DKOHOMHO
pacxo10BaTh UX.

o CkopocTh aeiicTBHMSI — MNUTATEIbHBIE BEIIECTBA CTAHOBATCS IOCTYIHBIMU
JUISL paCTEHUM MPAKTUYECKU Cpa3y MOCcie BHECEHHUS, YTO BAXKHO sl OBICTPOTO
pocCTa ¥ pa3BUTHUS KYJIbTYD.

e YHHBepPCAJIbHOCTbL — 3TH YJOOPEHUS MOAXOMAST JJis OOJBIIMHCTBA TUIIOB
II0YB U KYJIBTYD.

e YI00CTBO [J03MPOBAHMSI — TOYHOE pPETyJIUPOBAHHE  KOJUYECTBA
MATATEJIbHBIX BEIIECTB ITO3BOJIAET CO34aBaTh ONTUMAJbHBIE YCIOBHUS JJIs
pacTeHuii, uzderas nepern30ObITKa WIK HEA0CTaTKa DJIEMEHTOB.

Ba:kHo: MuHepanbHbIe yI00peHUsT TpeOYIOT COOIOICHHSI HOPM U MPaBUJI BHECCHUS
— HENPaBWIbHOE NPUMEHEHUE MOXKET CHPOBOLUMPOBATH BBHIMBIBAHUE IIOJIE3HBIX
BEIIECTB, HAKOIUIEHUE COJIEU B IOYBE U CHUIKEHUE €€ III0TOPOIHS.

N3o0paxenust pa3muyHbIX BUI0B MUHEPATBHBIX yI0OpeHUN: a30THBIC, (hochopHEIe,
KaJIUuMHbIC:

Munepamseie yaobpeHus

Ipocreie Kommnexcueie

I [ | | |
Az0THBIE $ochoprere  Kamidineie Crnoxenie CMELIAHHBIE
AnmmagHaa  [Tpoctoi Xnopun Hurpat Harpodocka
CEIMTpa U ZBOMHOH Kama KaymA Ammodocka
Moyepnna cymep- Anmodoce!
AnmmayHad  Qocdarel
BOZA $ochopur-

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
aMMOHNA
MukpoynobpeHus
ZnSO4

Yaydmmure/n no4Bbl

Heoprannyeckmne BemecTBa TAK:Ke HCHOJIB3YHTCH B KadecTBe yJIy4dlIWTedei
NMOYBBbI — J100aBOK, MOJYYEHHBIX U3 TOPHBIX M OCAJOYHBIX MOPOJ M MPUPOTHBIX
MuHepaioB. HekoTopblie npuMepbl TAKUX YJIyYIIMTEICH:

o JlmatoMuT — JeNaeT TIAWMHUCTBIE W MAJIOIUIOJOPOJHBIE TOYBHI OoJiee
PBIXJIBIMA U BO3AYXONpOHUIIaeMbIMHU. CBsI3bIBaeT OOJbIINE O0BEMBI BIATH,
NIOMOTasi PEryjJupoBaTh BIAXKHOCTb IIOYBbI: B TSDKEIBIX TPYHTaX HeE
NPOUCXOJUT TEpeyBIAKHEHUS, a B JETKUX, HA000pOT, JOJbIIe
3a71epKUBAECTCS BOJA.

o Byakannyeckuii meoJuT — ynyumaeT GU3NUECKHE CBONCTBA MOYBHI, Jeas
e€ pBIXJION W TOPUCTOH, 0€3 KOMKOB M KOPKH Ha TIOBEPXHOCTH. Y JAEp>KHUBAET
B IIOYBE IMOJIE3HBICE MHUKPO3JIEMEHTHI M BOJY, MOCTEIIEHHO OTAaBas HX
PacTEHUsIM B MIEPHUOJIBI 3aCyXH.

o BepMuKyJHUT — J€a€T NOYBY PBIXJION M BIArOEMKOM, TaK KaK MPU MOJIMBE
YacTUIbl BEPMUKYJIHUTA pa3OyXarwT, a 3aTeM IOHEMHOIY OTIAl0T Biary
pacTeHusAM.

BaxHo: HEOpraHWYeCKHE YJIYYIIUTEIN IOYBbl HE MEHSIOT CTPYKTYpPY ITOYBBI, a
JTuIb A00ABISIIOT B HEE XMUMHUYECKHE 3JIeMEHTh. [IpU 3TOM KOJMYECTBO TE€X WIIU
MHBIX BEUIECTB B MOYBE TPYAHO KOHTPOJIUPOBATH, HOITOMY JIETKO CO3/1aTh U30BITOK,
Hanpumep, aszora. Tak, TsoKEnas TIIMHUCTAs I0YBA HE CTAHET IUIOJOPOJHEE OT
PEryJsipHOrO BHECEHUS JIMIIb MUHEPAJIbHBIX JOOABOK.



JlabopatopHnas padora: VccneqoBanue XMUMHUECKOIO COCTaBa Mpo0 MOYBHI.
OOGHapyxeHre HeOpraHMUEeCKUX IpUMecei B mpodax.
[IpuroroBnenue mpoObl MOYUBHI ISl HCCIEOBAHUS KUCIOTHOCTH/IEI0YHOCTH,
HEOpraHW4ecKux 3arpsizHeHuil. OOHapyXeHUe XJIOpUJI- U CyIb(aT-uHOHOB B Ipode
MTOYBHI.
CocraBinenue ypaBHEHMH peakuuil oOHapyxkeHus. CpaBHEHUE MOJYYEHHBIX
MoKaszaTesiell ¢ HOpMaTUBHBIMHU (CIIPABOYHBIMH ) 3HAUCHUSIMH.
Heab padoThl
HccnenoBanne XMMHUYECKOTO COCTaBa Mpoo MOYBbI, OOHAPYKEHUE HEOPTaHUUYECKHUX
npuMeceil,  ompefeseHHe  KUCIOTHOCTH/IIENIOYHOCTH U HEOPTaHMYECKHUX
3arpsi3HEHUMN, BBISBICHUE XJIOPUI- U CYJIb(aT-uOHOB.
Ob6opynoBaHue U peaKTUBBI
o IIpoObI mouBbI
o JlabGopaTopHas nocyna (mpoOUpKU, BOPOHKH, PUIBTPHI)
o PeakTuBsl:
o PactBopsl kucnot (HCI, HNO3)
o Xmopun 6apus (BaCly,)
o Hutpar cepedpa (AgNO3)
o HWunukaropsl (makmyc, ¢penondranenn)
o JuctunnupoBaHHas Boaa
Xox padoTsl
1. TloaroroBka nNpooObI MOYBbI
o O160p mpoOBI TOUBHEI ¢ TIYOHHBI 0—20 cM
o l3menbueHue u MpoceuBaHUE YE€PE3 CUTO
» B3spemmBanue HaBecku (20-30 r)
2. O0Hapy:KeHHe HEOPTaHMYECKHUX NMpUMecei
o PacTtBOpeHue npoOsl B AUCTHILIMPOBAHHOM BOJIC
o O@uubTpanus pacTBopa
o IlpoBeneHne Ka4eCTBEHHBIX pEAKIIUN HA HOHBI
3. Omnpenenenne KHCJIOTHOCTH/IIEIOYHOCTH
o IloaroToBka BBITSIKKH U3 TOYBBI
o Omnpenenennie pH ¢ moMoIEI0 MHIUKATOPHBIX OyMakek win pH-meTpa
4. Q0Hapy:xkeHUE XJIOPUA-UOHOB
o K pactBOpy mouBbI J0OABISAIOT pacTBOP HUTpaTa cepedpa
« Habmonaror oOpa3oBanue 6€10ro TBOPOKUCTOrO OcaaKa
o VYpasuenwue peakuuu: CI"+Ag*—AgCl|
5. OOHapy:xeHHe CcyJb(aT-HOHOB
o K dunprpary nobaBisioT pacTBop xyopumaa oapus
o OO0pa3yeTcs Oenblif 0caIoK
o VYpasuenue: SO42"+Ba?*—>BaS0,|
Oo0padoTka pe3yabTaTOB
CpaBHUTE NOJIyYEHHBIE TOKA3aTEIN C HOPMATUBHBIMH 3HAYEHUSIMMU:
o pH noussl:
o Kucnas: <6,0
o Hewrpanpnas: 6,0-7,0



o IHlenounas: > 7,0
o Coaep:xanmne npumeceii:
o Xnopuast: 10 300 Mr/kr
o Cynbdatsl: 1o 1000 Mr/kr

BriBoJ

Ha ocHoBe moslydeHHBIX JaHHBIX CIEJIAUTE BBIBOJ O KA4YECTBE HCCIEIYEMOU
IOYBbl U COOTBETCTBUM €€ II0KA3aTeJIEd HOPMATHUBHBIM 3HAYEHUSM. Y KaXUTE
BBISIBJICHHBIC 3arPSI3HEHUS U UX KOHLUECHTPALIUIO.

TeMbl 111 IOKJIAI0B € NIPe3eHTaumen

Knaccuduxanus mouB mo BUAY M Ha3HAYEHUIO, UCXOHSl U3 XUMHUUYECKOTO
COCTaBa.

Nnentudukamnuss npoObl MOYBBI MO €€ XMMHYECKOMY COCTaBy, OIMCAaHUE
BO3MOYKHOCTEU €€ MPUMEHEHUS.

TpeboBaHMs K KAYECTBY MOYBBI PA3IUYHOTO Ha3HAUCHUSI.

Onucanre 0COOGHHOCTEW HCIOJb30BaHUS IOYB B 3aBUCHMOCTH OT THUIIOB,
CrocoOBI yIyUIIIEHUSI Ka4eCTBa MMOYB B 3aBUCHMOCTH OT Ha3HAYCHUS.

O6nacTu HWCMONB30BAaHUS OPraHUYECKUX YAOOpEeHUNW B 3aBUCHUMOCTH OT
KaueCTBEHHOT'O COCTaBA.

Onucanue OpraHMYecKUX yAOOpPEeHHH M WX NMPUMEHEHHE B 3aBUCUMOCTH OT
COCTaBa MOYBbI U €€ PA3HOBUIHOCTHU.

Tema 9.5. UccaenoBanne 00beKTOB 0Mocdepbl

dopma TeKylero KOHTPOJIA — MpakTUyeckas pabora, mabopaTopHas pabdora,
npodeccruoHaIbHO- OPUEHTHUPOBAHHBIE TPYMIOBBIE TPOSKTHI - JOKIIA b

Koa xkouTposanpyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IlpakTnyeckass padora: OOOCHOBaHWE AaKTyaJbHOCTH BBIOPAHHOW  TEMBI.
BrisBienue npoo6yiemsl ucciaeaoBanus. Bei0op 00beKTOB U METOAOB UCCIICIOBAHMUS.
IToctanoBka 1eneit u 3aaad uccieaoBanus. OnpeaeneHrue MpoayKTa UCCIe0BaHUS.
OrnpenenieHue 3TaoB U COCTABJICHUE TJIaHA UCCIICAOBAHMUS.

O0ocHOBaHHE aKTYaJbHOCTH

AKTYaJIbHOCTh TE€MbI HMCCJEIOBAHUA — 3TO OOOCHOBAaHHOE ONpEJICIICHHE ¢&
BOXHOCTH JJIA pa3BUTHS HAyKW WM TEXHUKH B JIAHHOW 0O0JacTH 3HaAHUA.
HexoTopsie kputepuu akKTyaIbHOCTHU

« Hayuynas m nmpakTHyeckasi 3HAYHUMOCTb — TeMa JOJDKHA MMETh 0C000¢
3HAYEHUE I Pa3BUTHS HAYKH, HMCCJIECJAOBAHUE JOJDKHO TpeJjiaraTb HOBBIC
3HAHUS WK PEIICHUS CYIICCTBYIOIMHX MPOOIEM.

o Texkymmii KOHTEKCT — TeMa JOJKHA OBITh CBfI3aHA C COBPEMEHHBIMHU
COOBITHSIMHM, TpPEHAAMHU, TMpoOJIeMaMyd WIM HW3MEHEHUSIMU B OOIIECTBE,
9KOHOMUKE U JPYTUX 00JACTIX.

o Ilpobiema wuaM HeEAOCTATOK B CYHIECTBYIOIIUX HCCJAETOBAHUAX —
aKTyaJIbHOCTb OMNpPEAEsAeTCS HaJu4dueM MpoOIeMbl, HEPEHIEHHOTO BOIpOCa



WIM HEIOCTaTKaMU TEKYIIMX HAy4YHbIX HCCIEAOBAHMM, KOTOPBIE MOKHO
YCTPaHUTb, IPOBEISI HOBOE UCCIIEIOBAHHUE.
Kak 000cHOBAaTH aKTYaJIbHOCTD!

o IByunTh CylIEeCTBYIOIIME HWCCIAEAOBAHUS M HaydHble NyOJUKALUHU 10
BbIOpAaHHOI TeMe.

o [IlokazaTh, Kak HCCIEAOBAHHE CBSI3aHO C COBPEMEHHBIMH SIBICHUSIMH,
HanpuMep, TEXHOJOTUYECKUMH U3MEHEHUSMH, COLMATbHBIMUA TEHECHIUSMHU.

o OO0o0CHOBaTh MPAKTUYECKYIO 3HAYUMOCTb — YyKa3aTb, KAaKU€ MPAKTUYECKUE
BBITOIbI MOKET JaTh MCCJEJOBAaHME, yKa3aTb Ha MOTEHUMAJbHbIE 00JacTU
NPUMEHEHUS Pe3yJIbTaTOB.

BrisiBiieHHe npodJieMbl

IIpoGiema mccie0BaHUsI — OTO KOHKPETHOE HAYYHOE WM IPAKTHYECKOE
OpOTUBOpEUYHE, BOIPOC WM 3aTpyAHEHHE, KOTOpoe TpeOyeT pa3pelieHus.
HekoTtopbie 0coOeHHOCTH MTPOOIIEMBI:

o AKTYyaJdbHOCTHh — Tpo0sieMa JOJKHA ObITh aKTyaJbHOM Kak C Hay4HOM, Tak
U C MPAKTHYECKOW TOUKHU 3PEHUSI.

o KonkperHocts — nmnpobieMy HyxkHO 4YE€TKO CchOpMYIUPOBATh U
KOHKPETU3UPOBaTh, U30erath oommx Gpa3 u GopmMyaupoBOK, KOTOPbIE MOTYT
OBITH UCTOJIKOBAHBI HEOAHO3HAYHO.

o Hayuynas HoBHM3Ha — mpoOJema JO0JDKHA BKJIIOYATh AacMeKThl, KOTOpPbHIE
paHee He OBUIM HCCIEOBaHbl WM TpeOyIOT HOBOIO MOAXOAA MJis HUX
peueHus.

o IlpakTHyeckasi 3HAYMMOCTHh — TMpoOJieMa JOJKHA MpearoyiaraTh MyTH
pelieHusl, KOTOpble MOTYT OBITb NPHUMEHEHBl B PEATbHON KU3HH WIH
IpPaKTHUKE.

Kaxk chopmyaupoBats npodiemy:

o Ompenenuth TEMy UCCIENOBaHUS, HA4YaTh C OOIIEH TEMBI, KOTOpas
UHTEPECYET U TI0 KOTOPOH MMEETCSI AOCTATOUYHOE KOJIUYECTBO JIUTEPATYPHI.

o IByuuTh cCymiecTByIIIUE HWCCIAEAOBAHHS, YTOOBI BBISIBUTH IPOOEIHI,
HEpEIIEHHBIE BOPOCHI WU TPOTHUBOPEUHS.

o Cy3uth TEMy, CPOKYCHPOBATHCSA HAa KOHKPETHOM acleKTe, KOTOPBIA KaXKeTcs
HanOoJiee 3HaYMMbIM U HETOCTATOUYHO M3yUEHHBIM.

o CdopmynupoBaTh BONPOC — TMPEBPATUTh BBIABICHHBIA Mpolen wWin
IPOTUBOPEYHE B UCCIE0BATEIILCKUI BOIIPOC.

Br100p 00bekTOB
OO0beKkT mccaeq0BaHUA — 3TO MPOLECC WIH SBJIECHUE, KOTOPOE IMOPOKAAET
npoOJIeMHYI0 CUTyaluio u TpedyeT uiydeHus. HekoTopble peKOMEHJAIMH IO
BBEIOOPY OOBEKTA:

o IIpoananusupoBaTh 00J1aCTh 3HAHMNA — U3YUYUTh TEKYIIUE UCCIEAOBAHUA,
TEHACHLUHU, MPOOJEeMbl W JIOCTH)KEHHUS, YTOOBI TMOHATH, KaKUe OOBEKTHI
celyac akTyaJbHbl 1 HHTEPECHBI COOOIECTRY.

o YTOYHHUTHL HHTEpecbl — OOBEKT J[OJKEH COOTBETCTBOBATh HAYYHBIM
HUHTEPECAM.



o Omnpeaenutrb BO3MOKHOCTH [IJIsl HCCJAEAOBAHUSI — TMOAyMaTh, Kakue
OOBEKTHl JOCTYMHBI Ui W3Y4YEHHUS, YYUTHIBATH BO3MOXKHOCTH TSt
HaOII0ICHUH, SKCTIEPUMEHTOB, COOpa TaHHBIX.

o CdopmyaupoBaTb 00beKT — UYETKO U SICHO CHOPMYIHPOBATH €0 B padore,
OOBSACHUTH, TIOYEMY BBIOpaH HMMEHHO ATOT AacHeKT, M Kakoe MECTO OH
3aHUMAaeT B CTPYKTYPE HCCIICTOBAHUS.

IIpeameT mcciaen0BaHUsi — STO KOHKPETHBINA aclekT 00BEKTa, TO, YTO M3ydaeTcs
6onee riyooko. Harmpumep: 00BbeKT — «cucTeEMa CpeIHEr0 00pa30BaHuUsI», IPEIMET
— «BIUSIHUE TU(POBBIX TEXHOJOTUN HA yueOHBIN MpOIECcCH.

CocraBieHnne miaHa

Ilnan uccjieq0BaHUs — ATO MOPSIIOK MPOBEICHUS N3BICKAHUS, KOTOPBIN MOMOTaeT
YIOPSIIOYUTh PadOTy W HE YIMYyCTHTh BaKHbIE MOMEHTHI. HEKOTOphIe A3JIeMEHTHI
IUIaHa:

o BBeagenune — ommcanune 00bEKTa M MpeAMETa C aKIEHTOM Ha aKTyalbHOCTh
TEMBI, yIIOMIUHAHHE METOJIOB CCIICOBAHNS.

o AHAIM3 JHMTEPATYPHBIX HCTOYHUKOB — U3YYEHUE CYIIECTBYIOIINX
TUIO0TE3, HAYYHBIX TEOPUH, pellIeHUuH, pa3paboToK.

o BerynureabHasi 4acTb — PAacCMOTPEHHUE CYIHIECTBYIOIIMX KOHUEMUIHUN U
YTBEPKJCHUHN, KacalOIMUXCS aKTyaTbHOM MPOOJIEMbI MIIH BOIIPOCA.

o OcHOBHasi 4acTb — TMPEJCTABICHUE TEOPETUYECKON 0a3bl, Ha OCHOBE

KOTOPOW aBTOP MPOBOAUT NPAKTUUECKUE U3BICKAHUS U OTIBITHI.
o 3ak/04YeHHe — 3HAKOMCTBO C IIOJIYYEHHBIMHU BBIBOJAMH.
o CocraBiaenne OuOaMorpagu4eckKoro CHUCKa B  COOTBETCTBUU C
tpeboBanusimu 'OCT.
o IloaroroBka HarJsiAHOr0 MaTepuaJa (cxem, Tabiuil, rpaQUKoB).
HexoTopbie 3Tanbl IVIAHUPOBAHMS .
o Pacnpenesienue 3a/1a4 U olleHKa pecypcoB — cHOPMYTUPOBATH U 3aMUCATh
Ha3BaHUE BCEX 3a7a4, I KaXI0W U3 HUX IPOIMUCATH KEIAEMBII pe3ybTar.
o Omnpenesienne BpeMEHHBIX PAMOK — 33apaHee CIUIAHUPOBATh M IPOIMHKCATh
CPOKH BBIIIOJIHEHUS KaXKI0W 3aa4l U BCETO MCCIEJOBAHUS B IIEJIOM.
o IlocTpoenue XPOHOJIOTHY€CKOT0 NOpAIKA — MPONHUCATh
MOCJIEIOBATENILHOCTh UCIIOIHEHUS 3aJ]a4 U BO3MOXKHOCTh UX MEPEKPECTHOTO
WJIM TapaJJIEIbHOTO BBIMOTHEHHUS.
Baxkno: 1Tpu cocTaBieHMH IUTaHA ClEAyeT JOOUTbCS YETKUX  HAyYHBIX
(bOpPMYITUPOBOK M YHTH OT CIHUIIIKOM ITUPOKHUX OIPEIACICHUI.

JlaGopaTopHasi padGora: lccienoBanue oOBEKTOB Ouocdepbl Ha KHUCIOTHOCTD,
MIETOYHOCTh, XUMHUYECKHU COCTaB (3arpsi3HUTEIN, MaKpO- U MHUKPODJIEMEHTHI).
OO6paboTka pe3ynbTaToB HccaenoBanusa. OleHKa KauecTBa UCCIEAYeMOTo 00BhEKTa,
UCXOJISl U3 PE3YJIbTATOB XMMHUYECKOTO aHAJIN3a.

JlaboparopHass pabora 1m0 HCCIeI0BAHUIO 00beKTOB Ouochepbl Ha
KHCJIOTHOCTh, IIEJ0YHOCTh, XUMHMYECKHI €OCTAB (3arpsi3HUTE]H, MAKPO- H
MHUKPOJJIEMEHThI) MOKET BKJIKYATH H3y4YeHHE MeTOJA0B OmpeaesieHUsl ITHX
nokaszareJieil, aHAJIU3 3arPA3HAIONINX BelIeCTB M ONpeJeieHHe COAep:KaHus
MaKpo- M MHKpPOdJeMeHTOB. Takxke paboTra MOXKET BKIIOYaTh OO0pabOTKYy



pE3yIbTaTOB MCCIENOBAHUS U OLIEHKY KauecTBa OOBEKTa Ha OCHOBE PE3YyJbTAaTOB
XUMUYECKOr0 aHaJIn3a.

Huxe npuBeneHsl uaeu ajst Takod padoThl.

KucioTrHOCTH M HIETI0YHOCTH

Onpenenenue BeJJUYUHBI BoAopoaHoro noxkaszareisi (pH). Hanpumep, s
ucciaeoBaHus  Boabl  pH  u3MEpAOT  KOJOPUMETPUYECKUM  WIIU
NOTeHIMOMETpUYecKUM MeToaoM. [Ipubnmxkénno 3nauenne pH onpenenstor
C TOMOIIBI0 YHUBEpPCAIbHOW WHAUKATOPHOM OyMaru, KOTOpas H3MEHSET
OKpacKy B 3aBUCUMOCTH OT KOHIIEHTPAIIMX MOHOB BOJOPO/IA.

Onpenenenue KMCJAOTHOCTH MOUBBI. Onpesensator Bennundy pH cycniensuu
nouBbl B BojJie (akTyanbHas kucioTtHoctb) u B KCl (morennumanbHas
KHUCIIOTHOCTH). B 3aBucuMoctu ot BenuuyuHbl pH peakuus Mo4YBbBI MOXKET
ObITh: 3,0-4,5 — cunpHOKKCHas, 4,6-5,5 — kucaas, 5,6-6,5 — ciaabokuciasi,
6,6—7,0 — wmevitpanwHas, 7,1-7,5 — cmabomenounas, 7,6—8,5 — mienoynas,
> 8,5 — cupHOIIEIOYHAS.

Yuér memawmux ¢pakropos. Hanpumep, npu 3HaUUTETHHON KapOOHATHOM
KECTKOCTH BOJbI B TPOIIECCE TUTPOBAHUS THAPOKAPOOHATHI KaIbIUs U
MarHus MepexoasaT B TPYAHOPACTBOPHUMBIE KapOOHATHI, BBI3bIBAs TIOMYTHEHUE
uccieayemMoro pactBopa. CHSATb 3TO OTPHUIIATENILHOE BO3JEWCTBHUE MOXKHO
paszbaBieHuEM NMPOOBI MPOKUTISTIEHHON TUCTUIUIUPOBAHHOM BOJION.

XUMHUYECKHH COCTAB (3arpsAA3HUTEJIN)

Hcnosb30BaHne METO0B KAY€CTBEHHOI0 U KOJMYECTBEHHOI0 AHAJIN30B.
Hampuwmep:
o Turpumerpuvyeckuii MeTON — H3MEPEHUE CTAaHIAPTHOIO PaCTBOPA
peareHra  (TUTpaHTa), M3pPacXOJAOBAaHHOTO HA  PEAKUUI0  C
aHANMM3UPYyEeMbIM BemecTBOM. OrmpeielieHne MPOBOJAT CIIOCOOOM

TUTPOBAHUS — TIPWIMBAHHS TUTPaHTAa HEOONBIIMMU TIOPIHIMH K
aHaJM3HpyeMon mpoobe.
o CnekTpajbHble MeTOAbl — (PU3NYECKUN METOJ KAYeCTBEHHOTO U

KOJIMYECTBEHHOI'O OIPEJEICHUs COCTaBa BEIIECTBA IO €r0 CIEKTPaM.
PaznuuaroT aTOMHBIA M MOJIEKYJISIDHBIA  CIIEKTPAJbHBIM aHAIU3,
OMUCCUOHHBIA (IO CIMEKTpaM HCIYCKaHHs) U aO0COpOIMOHHBIN (110
CIIEKTpaM MOTJIOLICHHUS).
Yuér mnoaroroBku mnpodbl. IlogroroBka mpoObBI MOXKET BKIIOYAThH
KOHIICHTPUPOBAHUE M3MEPSAEMOI0 MHIPEAUEHTA WM €r0 XHUMHUYECKYIO
monudukanuo. Hampumep, KOHIIGHTPUPOBAHHWE JOCTHUTACTCS METOJIOM
copOIMY aHATM3UPYEMOTO KOMIIOHEHTA HJIM METOJIaMH YMEHbBIIICHUS 00bEMa
poOBI, CoAepIKaIIEeii KOMIOHEHT.
Y4éTr 4yBCTBUTEJBHOCTH MeTOAAa. UyBCTBUTEIBHOCTHIO METO/JA HA3BIBAKOT
HAaWMEHBIIIEE KOJIMYECTBO BEIIECTBA WJIM HAUMEHBIIYI0 KOHILIEHTPALHUIO
HMCKOMOTO BENIECTBA B OOBEKTE, KOTOPBIE OMPEACISIIOTCS JaHHBIM METOAOM C
TpeOyeMoil HalEKHOCThIO. UyBCTBUTENBHOCTh YCTAaHABIMBAIOT C Y4ETOM
3HAYEHUSI XOJOCTOrO OIbITA, MPOBOJAMMOIO CO BCEMH PEAKTUBAMH, HO C
JTUCTHJIMPOBAHHON BOJOM BMECTO aHATU3UPYEMOM MPOOHI.

MaKpo- H MUKPO3JIEMECHTHBI



Hcnonb3oBanue MeTOA0B XUMHYECKOro anajausa. Hanpumep:

o ATOMHO-DMHUCCHOHHASI CHEKTPOMETPUSA — METOJI OJHOBPEMEHHOIO
MHOT'03JIEMEHTHOTO aHanu3a. [103BOJISIET OJTHOBPEMEHHO OMPEACIISITh
o 20-25 snemeHTOB, a nHOTAA M 30—35 ny1eMEeHTOB O€3 BEHIJICIICHUSA U
KOHIICHTPUPOBAHMUSI.

o Macc-cieKTpOMeTpUss —  METOJl  ONPEACIICHUS  XUMHUYECKUX
AJIEMEHTOB M MX H30TOIOB B Pa3JIMYHBIX 00BEKTaX, OCOOCHHO MOCTe
MHUKPOBOJIHOBOT'O aBTOKJIABHOT'O Pa3JI0KECHMUSI.

Yuér ocobenHocTell 00beKTOB. Hanpumep, a1 onpeneneHus 3I€MEHTHOTO
COCTaBa pacTeHUI MPOObI MOT'YT MOCTYIATh B €CTECTBEHHOM (PKMBOM) BHUJIE,
MOCJIC BBICYIIMBAHUS HA BO3AYyXe WM JHODWIM3AIUUA (BRIMOPAKUBAHUSA).
Jlns  monydeHWs MPENCTaBUTEIBLHONW TPOOBI  BBICYIICHHBIC PACTEHUS
U3MENBYaI0T 0 MOpPOoIIKa ¢ pazMepoM vacTuil 0,1 MM WM MEHbIIIE.
IIpenBapuTeibHOE KOHLEHTPUPOBAHHE MHKPO3JIeMeHTOB. Hampumep,
JUIi  TPYIIOBOTO  KOHIICHTPUPOBAHUS  AHAJUTOB YacTO HCMOJB3YIOT
MEJIJIEHHOE O30JICHHUE PAcTeHUW Oe3 WM B MPUCYTCTBUU OKUCIUTENICH MpH
temreparypax wmeHee 450°C, uToObl u30€XaTh TMOTEPh JIETKOJETYYHX
COEIMHEHUH.

Ounenka KayecTrsa

Tembl

ComnocraBjieHHe JAHHBIX AaHAJW3a € HOPMHPYEMbIMH BeJUYHMHAMMU.
Hampumep, nans  siaemMeHTHOro aHaimm3a OOBEKTOB  PACTUTEIHHOTO
NPOUCXOXKACHUS JaHHBIE AaHajiu3a COMNOCTABISIIOT C  MPENEbHO H
OpPUEHTHPOBOYHO  JOMYCTUMBIMM  KOHLEHTPAUMUSIMU  ONPEHENIIEMBbIX
anemenToB (ITJIK u OJIK) nnu ux ¢hoHOBBIMU 3HAUCHUSMH.

Yuér mnpupoasl o0bekTa aHaau3a. Hampumep, i ucclieIOBaHUS
atMocepbl, BOJBI WM ITIOYB BBIOMPAIOT METOJ MPoO00TOOpa, KOTOPBIN
3aBUCHUT OT CJIOKHOCTH COCTaBa U KOJMYECTBA KOMIIOHEHTOB B 3arpSA3HCHUSX,
a TAK)KE€ OT YPOBHS UX KOHUEHTPALIHIA.

Yuér (pakTopoB, KOTOpbIE MOIYT BJHSATH HA Pe3yJbTaTbl AHAJIU3A.
Hampumep, npu pabote ¢ 3arps3HSIOMUMHA BEIIECTBAMU Ba)KHO YYUTHIBATH,
YTO pe3yJbTaThl aHaNIM3a MOTYT OBITh HMCKaXEHBbl HM3-32 HEMPaBUIHLHOTO
oT0opa MpoObI ¥ MOATOTOBKH €€ K aHAJIH3Y.

Y4ért ocobenHocTeii o0bekTa. Hanpumep, 1i1s onpeneneHus 371€MEHTHOTO
COCTaBa pACTEHHUM YUWTHIBAIOT, YTO HA COJAEP’KAHHE DIIEMEHTOB BIUSAIOT
IPUPOJIHBIE YCIIOBUS MECTHOCTH, THIT IOYBHI, peibed) TEPPUTOPHUH.

rPYNNOBbIX MNPO(PeCcCHOHATbHO-OPHEHTHPOBAHHBLIX  MPOEKTOB -

AOKJIAI0B

1. AKTUBUPOBAHHBIN yroib B MeAUIIMHE. SBIEHUE aaCcOpOLIHH.

2. AMUHOKHUCIIOTHI — «KUPITUYUKN» OCTKOBBIX MOJIEKYI.

3. AMUHOKHCIIOTHI U UX OUOJOTHYECKAs POJIb.

4.Ananu3 0eIKOB Ha MOJIHOLEHHOCTb.

5.AHTUOMOTHKHU — MOITHOE OPYKHE.

6.ApomMaTHU3aTOpPbl HA OCHOBE CIIOKHBIX 3(DUPOB.

7.ApoMaTHUYECKHE YTIEBOJOPOAbI KAK IEHHOE XUMHUUYECKOE ChIPbE B MEIUIMHE



8.ApoMarnyeckue 3(pUpHbIE Maciia U UX UCTOJIb30BaHHUE.

9.AckopOuHOBasi KHCJIOTa: CBOMCTBA, (U3UOJIOTHYECKOE JACHCTBUE, COJEpKaHUE U
JVHAMUKA HAKOIUIEHUS B PACTCHUSX.

10.benkn — ocHoBa *u3HH. W3yueHue OenkoB, (PEpMEHTOB: B3IJIAJ OYIyILEro
MEJIUIIMHCKOTO pabOTHHUKA.

11.buonornyeckass U MEJULMHCKAS POJIb XUMUYECKUX 3JIEMEHTOB.
12.buonoruyeckast posib KApOTHUHA U KaPaTUHOUJIOB.

13.buonoruyeckast pojib MUKPO3JIEMEHTOB U UX IPUMEHECHUE B MEULIMHE.
14.bruonornvyeckue acnekTbl XUMUU SJIEMEHTOB.

15.buonorudyeckue GyHKIUM OCIKOB.

16.bydepHbie pacTBOPHI B )KUBBIX OpraHU3MaXx.

17.bydepHbie cucTeMbl B OpraHU3Me YeJI0BEKa.

18.Butamunsl A, [, C u enx 6uosiorudeckasi poJb.

19.ButamunogepuIuTHbIE COCTOSIHUSL U 3a00JICBaHUS.

20.BnusnHue koernHa Ha OpraHU3M YelloBeKa.

21.BausiHue METOI0B 3aMOpaXMBaHUsI HA KAYECTBO MUTHEBOM BOIBI.

22.BnusiHue TerioBoi 00paboTKK Ha JIMMUABI U YTJICBOIBI.

23.Bnusiaue propua-noHa Ha 3manb 3y00B.

24 BnusiHue yas u kode Ha aKTUBAIUIO TPOMOOIIUTOB.

25.BrnvsiHuE SHEPreTHUECKUX HAMTUTKOB Ha JielicTBrE ()ePMEHTOB.

26.Bona — ynuBepcanbHblii OMOPacCTBOPUTEND.

27.BonopacTBOpUMbIE BUTAMUHBI.

28.Bpennoe Bo3zeiicTBue TabauHOM MPOAYKIIMU HA )KUBbIE OPTaHU3MBI.
29.I'emori00MH U €ro pojib B OpraHu3Me.

30.le3uHunrpyronime cpeacTsa B MeIUIINHE.

31.2Kene3o u ero 6mosiorudyeckasi pojb B OpraHu3Me 4ejoBeKa.

32.Ku3nb 0e3 riatoTeHa.

33.Kupsl — NpOyKT NUTAHUS U LICHHOE XUMHUYECKOE ChIPhE

34.3nayeHne OMOMOJIMMEPOB B METUIIUHE.

35.3HadeHue ruposIn3a Cojiel B dKU3HU YEJIOBEKa

36.3HaueHne pacTBOPOB ISt OUOJIOTUU U MEIUITIHBI.

37.N3ydenne hepMEHTAaTUBHON aKTHBHOCTH OHMOJIOTHYCCKHUX KUIKOCTCH.
38.Ucnonp30BaHuEe paguoOaKTUBHBIX U30TONOB B MEIUILIMHE.

39.MckyCcCTBEHHBIE KHUPHI - yTpo3a 3/I0POBbIO.

40.UccnenoBanne PU3NKO-XUMUYECKUX CBOMCTB Kpaxmalia.

41.MccnenoBanne XMMHYECKUX CBOWMCTB ACIMPHWHA M U3YYCHHUE €ro BIWAHUSA Ha
OpraHu3M 4YeJOBeKa.

42.ViccnenoBaHne XMMHYECKUMX CBOWCTB ILIMHKA M €ro BJIMSHUS HA OpPraHU3M
YEJI0BEKa.

43 Vo B IpOIyKTax MATAHMS ¥ BIHMSHAE €T0 HAa OPTaHM3M YelIOBeKa.

44 Kanpluii U €r0 COCIMHEHNS B OPTraHU3ME YETIOBEKA.

45.KOMIUIEKCHBIE COEAUHEHUS U UX POJIb B MEIUIIMHE.

46.Kpacurenu - HaTypajabHbIE HIIM UCKYCCTBEHHBIE?

47.JlekapcTBEHHbIE paCTEHHUS KaK aJlbTepHATUBA (papMaleBTUUECKUM IperapaTam.
48.Meanko-01oJIOrtuecKue 3HaYeHUs HaTPHsl.



49.Mertainel B OpraHu3Me 4eI0BeKa.

50.MuHepanbHas BOA — YHUKAJIbHBIN Aap NPUPOABIL.

51.HutpaTel B IpoayKTax MUTaHUS.

52.IlexTHH U €ro BIUSAHUE HA OPTraHU3M YEJIOBEKA.
53.I1oBapeHHast COJIb - KPUCTAIUIBI )KU3HU WK Oeiast CMEPTh?
54.1lpumenenure OUONOJIMMEPOB B MEUIIMHE.

55.I1pobnema oHOTO NeduiuTa.

56.I1poyKThl MUTAHUSI KAK XUMUYECKUE COCTUHCHHUS.

57.Caxap u caxapOo3aMEHUTENN: 3a U IPOTHUB.

58.CoBpemeHHbIE METOIbI 00€33apaXKUBAHUSI BOJIbI.
59.CoeanHeHus TaJIOT€HOB KaK JIEKapCTBEHHBIE CPEJICTRA.
60.CocTaB u ieueOHbIe CBOMCTBA MPUPOIHON MUHEPATILHON BOJIBI.
61.CocTaB 1 CBOMCTBA paCTUTEIbHBIX MACE.

62.CTpoeHrE TIJIIOKO3bl: HCTOPHS PA3BUTUA TMPEJCTABICHUN UM COBPEMEHHBIE
BO33pPEHUS.

63.CTtpoeHure U CBOMCTBA OEIIKOB.

64.CTpoeHure U CBOMCTBA JIUIH/IOB.

65.CTpoeHune 1 CBOMCTBA yIJIEBOJIOB.

66.CTpyKTyphI O€JIKa U ero IeCTPyKTypPUpPOBaHUE.

67.Creno0HOe U3 HeCheJOOHOTO (0 CHHTETHYECKOM IHUIIIE).
68.TOKCHKAHTHI U aJNIEpPreHbl B OKPYKarollen cpeie.
69.Tokcnueckoe IeCTBUE TAKEIbIX METAIIIOB.

70.DapmaneBT — 3TO MEJIUK WA XUMUK?

71.DepMeHTHI U UX POJIb B OPraHU3ME.

72.®pyKTOBBIE aMUHOKHUCIIOTHI U UX UCITOJIBb30BAHUE B KOCMETOJIOTHU.
73.XUMHUYECKUE DJIEMEHTHI B JICKAPCTBEHHBIX CPEJICTBAX.

74 XUMHUYECKUE DJIEMEHTHI B OpraHU3MeE 4YeJI0BEKa.

75.XuMus B CYJIMEIPKCIIEPTHUE.

76.91€KTPOHHBIM CUTapeTaM-HET.

77.21aHoN: BenMyaiiiiee 0J1aro U CTpaIrHoe 3J10.






PA3JIEJI 2. METOANYECKUE MATEPUAJIBI, OIIPEJAEJIAIOIIHNE
HPOLEAYPHI ONEHUBAHUSA PE3YJIBTATOB OBYUYEHUA 11O
JAUCHUTIJIMHE

2.1. OpraHu3auMoOHHbIC OCHOBbI NPHMMEHEHUH OAILHO-PEHTHHIOBOM
CHCTEMbI OLICHKH yYCIIEBAEMOCTH 00y4aIOIIMXCH 110 AUCIHHUILINHE.

OueHka kKadyecTBa OCBOCHHMSI OOy4YalOIIMMMCS AUCIUIUIMHBI pealu3yercs B
dopmare OamIBHO-PEHTUHIOBOM CHCTEMBl OLEHKH YCIIEBAEMOCTH OOYyYaroIIHUXCs
(BPCO).

BPCO B Xxoae TeKymero KOHTPOJS YCIEBAEMOCTH M NPOMEXKYTOUHOM
aTTectauuu ocyumectsisiercs no 100-6anpHOi mKae.

AxkaieMHYecKril peUTUHT 00yuarolerocst no AUCIHMIUIMHE CKJIA/IbIBAETCS U3
pE3yJIBTAaTOB:

- TEKYIIEro KOHTPOJS YyCleBaeMOCTH (MaKCUMAalbHBIA TEKYIIHMH pEeHTHUHT
oOyyarorerocst 80 peUTUHTOBBIX OAILIOB;

- TPOMEXYTOYHOH arrecTalMud (MaKCUMAalbHBIM pyOEXHBbI pPEeHTUHT
oOyyarorerocst 20 peMTUHTOBBIX OAJLIOB.

VYcnoBusl OLEHKH OCBOEHUSI oOydarommmcs: aucuuiuiuiael B popmate bPCO
JIOBOJISATCS TIPEIoaBaTeNieM JO CBEJEHUS OOy4alolMXCsi Ha IEepPBOM y4yeOHOM
3aHSATHHM, a TaKXke pa3MelleHbl B CBOOOAHOM JIOCTyNE€ B DJIEKTPOHHOM
MH(pOpMaIMOHHO-00pa3oBaTenbHOM cpene Komnemxka.

2.2. IlpoBeneHme TeKylmero #W PyO0esKHOT0 KOHTPOJIS YyCIEBAeMOCTH
o0y4alomuxcs MO JUCHMUIJIMHE B COOTBETCTBUM € O0aJIbHO-pPeiiTHHIOBOM
CHCTEMOi OLIEHKH yCIIeBaeMOCTH 00y4alonerocs

B Tteuenue yueOHOro cemectpa A0 TMPOMEXKYTOUHOM AaTTECTAllMUd Ha
OCHOBAaHHUU YTBEPXKICHHOW pabodeil mporpaMmbl AUCIUIUIMHBI (opMuUpyeTcs
TEKYIIUA  pedUTUHr  oOydaromierocs. Tekymud  peWTHHT  o0ydaromierocs
CKJIAJBIBACTCS KAaK CyMMa pEWUTHMHTOBBIX OajioB, IMOJIYYEHHBIX MM B TEU€HHUE
y4e0OHOr0 CeMEeCTpa 10 BCEM BHJIaM YYE€OHBIX 3aHSATUH MO TUCIUTIITUHE.

B mpomecce Tekymiero KOHTPOJISI OLEHUBAKOTCS CIEAYIOIIUME JACHUCTBUS
oOydaromierocsi, HampaBlICHHbIE Ha OCBOCHUE KOMIIETEHIIMI B paMKaxX H3y4YeHUS
y4eOHOM AUCIUIUIAHBI:

- aKaJeMuyeckas aKTHUBHOCTh (TMOCEHIAeMOCTh  Y4YEOHBIX  3aHSATHUH,
CaMOCTOSITEJIbHOE M3yYEHUE COJEpKaHUS y4eOHOW TUCIUIUIMHBI B SJIEKTPOHHOU
uH(OPMAIIMOHHO-00pa30BaTEeIbHON  cpelne,  COONII0IEHHE  CPOKOB  CIadH
MPAKTUYECKUX 3aJIaHUI U TEKYIIUX KOHTPOJIbHBIX MEPONIPUITUH U JIp.);

- BBIMOJHEHUE U CJlaya TEKYIIUX U UTOTOBOIO MPAKTUYECKUX 3aJaHuil (3cce,
pedepaTsl, TBOpUECKHE 3aJ]aHUs, aKTHBHOE YJacCTHE B TPYMNIOBBIX WHTEPAKTUBHBIX
3aHATHUAX, 3alIUTa IPOEKTOB U AP.);

- TOPOXOXKJEeHHE pyOekel TEeKylero KOHTPOJiA, BKIIOYas COOII0JECHUE
rpaguka HMX MPOXOXKICHUS B DIIEKTPOHHOM HHGPOPMAIMOHHO-00pa30BaTEIbHON
cpene.

Kpumepuu ouenku onpoca
«OTIANYHO»:



- 1aH IIOJIHBIM, Pa3BEPHYTHIN OTBET HA IIOCTABJICHHBINA BOIIPOC;

- B OTBETE IIPOCIICIKUBACTCSA YETKasl CTPYKTYpa, JJOTHUECKast IIOCIEA0BATEIbHOCTb,
OTPaXaroIasl CYIIHOCTh PACKPBIBAEMBIX MIOHATUM, TEOPUH, SBJICHUN;

- 3HaHHWE MO0 NpPEeIMETy JIEMOHCTPHUPYIOTCA Ha (OHE MOHHMMAHHS €r0 B CHCTEME
JTAHHOM HAYKHU U MEXIUCUUILUIMHAPHBIX CBA3EH;

- cBOOOIHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- OTBETHI Ha JIOMOJHUTEIIbHBIE BOIIPOCHI YETKHUE, KPATKUE;

«Xopouio»:

- J1aH TIOJIHBIM, Pa3BEPHYTHIM OTBET HA IMOCTABJIEHHBIM BOIPOC, MOKA3aHO YMEHUE
BBIJICJISITh CYIIECTBEHHBIE U HECYIIECTBEHHBIC NMPU3HAKHU, TPUUYUHHO-CJIEACTBEHHBIE
CBSI3HU;

- OTBET HEJOCTATOYHO JIOTMYEH C EIWHUYHBIMU OIIMOKAMH B YaCTHOCTSX,
UCIIPABJICHHBIE CTYJICHTOM C IIOMOILBIO ITPENo aBaTels;

- €IMHUYHbBIC OIITMOKU B TEPMHUHOJIOTHH;

- OTBETHl Ha JIOMOJIHUTEJIbHBIE BOIPOCHI MPABUIbHBIE, HENOCTATOYHO MOJIHBIE H
YETKHE.

«Y10BJIETBOPHUTEJIBLHO»:

- OTBET HE TMOJHBIM, C OIMOKAMH B JETalsIX, yYMEHHE pACKPBITh 3HAUCHHE
00O0OIIEHHBIX 3HAHUN HE IMOKa3aHO, pedyeBoe odopmieHue TpeOyeT MOoMpaBoK,
KOPPEKLHY;

- JIOTHKa M IIOCJIEIOBATEIbHOCTh H3JIOKEHUS HMEIOT HapyLICHUs, CTYAEHT HE
CIIOCOOEH  CaMOCTOSITENIbHO — BBIJICIUTh  CYIIECTBEHHbIE M  HECYIIECTBEHHBIE
IIPU3HAKU U IPUYUHHO-CIIECTBEHHBIE CBSA3H;

- OIIMOKHU B PACKPHIBAEMBIX MOHATHUSIX, TEPMUHAX;

- CTY/ICHT HE OPUEHTUPYETCS B TEME, JIOMYCKAET CEPhEe3HbIE OLITUOKH;

- CTY/ICHT HE MOKET OTBETUThH HA OOJBIIYIO YaCTh TOTIOIHUTEIHHBIX BOIPOCOB.
«HeynoBj1eTBOPUTEIBHO»:

- OTBET MpeCTaBIsieT cOO0N pa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIITHOKAMU
10 BOIIPOCY;

- TPHUCYTCTBYIOT (parMeHTapHOCTh, HEJIOTHMYHOCTh W3JIOKEHUS, CTYACHT HE
OCO3HAET CBSA3b 00CYKIAEMOTO BOMPOCca ¢ APYTUMH 00BEKTaMU TUCHIUIIINHBI, PEUb
HETPaMOTHAS;

- HE3HaHUE TEPMUHOJIOTUMY;

- OTBETHI Ha JONOJHUTEIbHBIE BOIIPOCH! HEIIPABUIIbHBIE.

Kpumepuu ouenku npakmuueckozo 3a0anus:

«OTIMYHO» — MPaBWIbHBIM OTBET, JAETCA YETKOE OOOCHOBAHHUE MPUHSATOMY
PELICHUIO; PACCYXIECHUS YETKHE IOCJIEI0BATEIbHBIC JIOTUYECKUE; HUCHOJIb3YIOTCS
CCBUIKM Ha TIOJYYECHHBIE TMpPU MU3YYECHUM JHCUUIUIMHBI 3HAHUA; MPABUIBHO
UCIIONB3YIOTCS (POPMYJIbI, TIOHSATHS, MPOUEAYPbl, UMEIOIIUE MPSIMOE OTHOILIEHUE K
3a7a4e IS MOATBEPKACHUS NPUHATOTO PELICHUS.

«Xopomio» — TpaBUIbHBIA OTBET, JaeTcsi OOOCHOBAaHHWE MPUHSATOMY
pPEUIEHNI0; HO C HE CYIIECTBEHHBIMH OIIMOKaMHU, B PACCYXKIACHUSAX OTCYTCTBYET
JIOTUYECKasi MOCIIEN0BATEIbHOCTD; HCHOJB3YOTCS CCBUIKM Ha MOJYYEHHBIEC IpPH
M3YYECHUU NHUCIUIUIMHBI 3HAHUS, MPABWIBHO MCHOJB3YIOTCA (POPMYJIbl, MOHSTHS,



MPOLIEAYPHI, HMEIOIME NpPsAMOE OTHOLIEHHE K 3ajade il NOATBEPKICHUS
IIPUHATOIO PELICHHUS.

«Y 1OBIETBOPUTEIBHO» — NPABUIIBHBIA OTBET, JOMYCKAIOTCS rpyOble OMMOKU
B O0OOOCHOBAaHMM NPHUHATOTO PpEUIEHUS; PACCYKIEHUS HE MOCIeJ0BaTEIbHbIE
CyMOYpHBI€; MCIOJIb3YIOTCSl CCHUIKA Ha MOJYYEHHBbIE MPU M3YYEHUU AUCIUIUIMHBI
3HAHMS; UICTIOJB3YIOTCSI (POPMYJIBI, IPOLEAYPHI, TOHATHUS,
MMEIOIIUE MPSAMOE 3HAYEHHUE I NOATBEPKICHUS NPUHIATOTO PEUIEHHUs, OJHAKO,
npy oOpalieHU K HUM JOMYCKAIOTCS CEpbE3HbIE OUIMOKH, CTYIEHT HE MOXKET
MIPAaBUJIBHO UMM BOCIIOJIB30BATHCS.

«HeynoBieTBOpUTENbHO, HE 3a4T€HO» —OTBET HEBEPHBIA, OTCYTCTBYET
000OCHOBaHME TMPUHATOMY  PEHICHUIO;  CTYAEHT  JIEMOHCTPUPYET  IOJHOE
HEITOHMMAaHKE CYyTH BOMPOCA.

Kpumepuu ouenku mecma:

«3auTeHo» - ecii 00YyYalOIIMICs MPaBUILHO BBIMOJHUI HE MeHee 2/3 Bcel
paboThl WJIM JIOMYCTUJ HE Oojiee OJHON TIpyOOil OMMOKKM M ABYX HEIOUYETOB, HE
Oosiee oaHOM TpyOO W OJNHOW HerpyOod omuoOKu, HEe Oojee TpeX HerpyObIx
omuOOoK, OTHOU HErpyOoi OMMUOKU U TPEeX HEAOUETOB, MPU HATUYUHU YETHIPEX-TISITH
HEJIOYETOB.

«He 3autreHo» - eciu 4MCIO OMMOOK W HEJOYETOB MPEBBICUIO HOPMY IS
OLICHKH 3 WJIU TIPABHJIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpumepuu ouenku evitnonnenus Keiic-3a0anus

- YMEHHE TIPOBECTH pa3bop CUTYAIIHH;

- YPOBEHB apryMEHTAIINH, CIOCOOHOCTh OTCTAaUBATh CBOKO TOUKY 3pEHUS;
- CITIOCOOHOCTH TIPUHUMATH YIIPABICHUECKUE PEIICHUS;

- Ka4ecTBO 0OPMIICHHUS OTYETA.

Kpumepuu oyenku ooknaoa

[Ipu BBIIONHEHUH OKJIaaa OOYYArONIUICS JOJKEH MPOJEMOHCTPUPOBATH YMEHHE
KpaTKO W3Jaratb IMPOYMTAHHBIM MaTepual, a Takke yMeHHe o0000mars u
aHaJM3MPOBATH MaTEpHUal MO TeME JAOKIaja.

MakcumainbHast OlleHKa 3a JOKJIa: 8 0aioB.

OCHOBHBIMH KPUTEPUSIMHU OLIEHKHU JOKJIAJa SIBJISIOTCS:

- AKTyaJIbHOCTh BEIOPAHHOM TEMBI M U3J1araeMoro Marepuaia — 2 0ania;

- coZIepKaTeNBbHOCTh — 2 0aia;

- CTpyKTypa u odopMIIeHHE JoKIana — 1 6amr;

- YETKOCTb U BBIPA3UTEIbHOCTh BBICTYIUICHUS — | Oas;

- YMEHHE MOJb30BaThCsI KOHCIIEKTOM — 1 Oa;

- TOYHOCTh ¥ TIOJIHOTA OTBETOB Ha BOMPOCHI — 1 Oai.

Kpumepuu oyenxu npezenmayuu
1. O6Bem npesenTtaruu 20 -50 cnaitgoB (1 6amn).
2. [TpaBunbHOCTH OhopmiteHHs TUTYIIbHOTO ciaiina (0,5 6amna);



3. AKTyaJbHOCTh OTOOPAHHOI'O Marepuana, 00OCHOBAHHOCTh (POPMYJIUPOBKH LIEIU
u 3a1a4 pabotsl (0,5 6amna);

4. HarnsgHocTh M JIOTUYHOCTh NPE3€HTAlUMH, OOOCHOBAHHOCTb HCIOJIb30BaHUS
Talbaul, AuarpaMm, pUCYHKOB, (ororpaduii, KapT, BUIEO — BCTaBOK, 3BYKOBOTO
COIMPOBOXK/ICHUS; TPABWIbHBINA BHIOOp MIPpU(PTOB, (POHA, IPYTHX SJIEMEHTOB JU3aiiHa
cnaiiga (2 6amia).

5. O0béM M KayecTBO MCTOYHMKOB HH(OpManuu (HE MEHee 2-X HWHTEpHET —
MCTOYHUKOB U HE MEHEE 2-X JIUTEPATYPHBIX UCTOUHUKOB).

Kpumepuu ouyenku nadopamopnozo 3a0anus
«OTIMYHO» — TMPaBWIBHBIM OTBET, JAaeTCS YETKOE OOOCHOBAaHHE MPHUHATOMY
PELICHHIO; PACCYXICHUSI YETKHUE MOCIIeOBATEbHbIE JIOTHUECKHE; HCIOIb3YIOTCS
CCBUIKM Ha TIOJyYCHHBIE TP HW3YYCHUU JAUCIUIUIMHBI 3HAHUS; MPABWIHHO
UCTIONIB3YIOTCS (POPMYJIbI, MOHATHSI, MPOIETYPhl, UMEIOIIHUE MPSIMOE OTHOIIEHUE K
3a/1a4e JJIs OATBEPKACHUS MPUHATOTO PEIICHHUS.
«XopoI1110» — MPaBUJIbHBIA OTBET, 1a€TCSI 00OCHOBAaHUE MPUHATOMY PEIICHUIO; HO C
HE CYIICCTBEHHBIMH OIMMOKAMHU, B PACCYXJICHHUSX OTCYTCTBYET JIOTHYECKasl
MOCJIEIOBATEIILHOCTh; HCMOJB3YIOTCA CCHUIKM Ha TMOJYYEHHbIE TPH HW3yYEHUH
JTUCIUTUIMHBI 3HAHUS, TPABUIBHO UCIIOIB3YIOTCS (POPMYJIBbI, TIOHSITHUS, POIEIYPHI,
UMEIOIIINE TIPSIMOE OTHOIIICHUE K 3a/1a4€ JIJIsl MOATBEPKACHUS MPUHIATOTO PEIICHHUS.
«Y TOBIETBOPUTEIHHO» — TMPABHIBHBIA OTBET, JOMYyCKAlOTCAd TpyOble OMIMOKH B
00OCHOBaHMM TPHUHIATOIO pEHICHUS; PACCYXKIEHUS HE TMOCJeN0BaTEIbHBIC
CyMOypHBI€; UCIOJIb3YIOTCSl CCHUIKA Ha MOJYYEHHBbIE MPU MU3YYCHUU IUCIUTUIHHBI
3HAHMS; UCHOJB3YIOTCS (OPMYJbI, MPOIEAYPHl, MOHATHS, HMEIOIUE MPsIMOe
3HAYEHUE JIJIS MOATBEPXKIACHUS MPUHSATOTO PEIICHMs, OJIHAKO, MPU OOpalIeHUuH K
HUM JIOMYCKAIOTCSl CEPbE3HBIE OIIMOKU, CTYIEHT HE MOXXET MPAaBUIHHO HMH
BOCITIOJIb30BaThCSI.
«HeynoBneTBOpUTENbHO, HE 3a4T€HO» — OTBET HEBEPHBIM, OTCYTCTBYET
00OCHOBaHME TMPHUHATOMY  PEHICHHIO;  CTYAEHT  JIEMOHCTPHUPYET  IOJHOE
HEIMOHUMAaHHE CYyTH BOMPOCA.

Jis  TutlaHMpoBaHUS  pacdeTra  TEKYyIIero peWTHHra, OOydYaromierocs
VCITIOJIB3YIOTCSI CJIETYIOLIME TPOIOPLMH:

Buja yueOHoOro aeiicTBust MakcuMaJjibHas pEUTUHTOBAsI
olleHKa, 0aJ1J10B

aKaJeMu4ecKkasi akTUBHOCTD 10
MPAKTUUECKHE 3aTaHus 40
U3 HUX: meKyujue npaKxmuieckue 3a0aHusl 20
umo2080e npaKmuyeckoe 3a0anue 20
pyOeXKM TEKYIIETO KOHTPOJIS 30
HTOIo: 80

B Teuenne yueOHOTro cemecTpa Mo JUCHHUIUIMHE O0YYAIOITUMCS JIOJKEH OBITh
HaKOIUIEH TEKYyIIMH pEeUTUHr He MeHee 52 peWTuHroBbix OamioB (65% ot
MaKCHUMAJIbHOTO 3HAYEHHUsI TEKYIIEro peUTHUHTA.



HeoOxonuMbIMU yCIIOBUSIMH JIOMYCKa, OOYyYarolmerocs K MPOMEXYTOUHOMH
aTTeCTallMd IO  JAUCUUIUIMHE  SBJISIIOTCS  TOJIOKUTEIBHOE  IPOXOXKICHUE
oOyyaromumcsi He MeHee 65% pyOexkell TeKyllero KOHTPOJISI C HAKOIUICHUEM HE
MeHee 65% MakCUMaJIbHOTO PEUTHMHIOBOro Oajia 3a KaxAbld pyOeX TEKYyLIEro
KOHTPOJISI U TIOJOKUTEIBHOE BBINOJHEHUE UTOTOBOTO IMPAKTHUYECKOTO 3aJaHUS C
HaKkoIUIeHWeM He MeHee 65%  MakcMMalbHOrO  PEUTHHroBOro  Oaa,
YCTaHOBJIEHHOTO 3@ UTOTOBOE MPAKTUYECKOE 3a/1aHUE.

Hesbinonnenue BBIIIIEyKa3aHHBIX YCIIOBUM SABIISIETCS TEKyIIEH
aKaJeMUYECKOM 3aJ0JDKEHHOCTbIO, KOTOpas JIOJDKHA ObITh JIMKBUAMPOBAHA
00y4YaromMMcs 10 KOHTPOJIBHOTO MEPOIIPUATHS POMEKYTOUHON aTTECTALlUU.

CBeneHust O Haauuuu y OOydYaloIIMXCS TEKyIIed akageMu4ecKon
3aJI0JDKEHHOCTH, CpOKax M TopsAJiIke [000pa pEeWTUHIOBBIX OamioB mans e
JUKBUJIALIUK TOBOJASITCS 10 00YYaIOIIMUXCS MeJaroTnYecKuM pabOTHUKOM.

B cnyyae He JMKBMIALMK TEKYIIEH AaKAAEMHYECKOM 3aJI0JDKEHHOCTH,
negaroruyeckuii  paboTHUK 00si3aH BO BpeMs KOHTPOJIBHOTO MEPOIPUSTHUS
IPOMEXYTOYHOM aTTeCTallMU MOCTaBUTh oOyydaroniemycst 0 peHTHHTOBBIX 0aJlIoB.

B »TomM cnydae nukBuAauus TEKYLIEW aKaJeMUYECKOW 3aJ10JKEHHOCTH
BO3MO’KHA B IEPHO/IBI TPOBEAECHUS IOBTOPHOM MTPOMEKYTOUYHOM aTTECTALIUU.

Kpumepuu ouenku pepepama

OOyuaromuiicsi, 3amuImaronii  pedepar, IODKEH paccka3aTb O €ro
aKTyaJTbHOCTH, TIOCTaBJICHHBIX IIEJSIX U 3a7[a4ax, N3YYCHHOH JINTEpaType, CTPYKType
OCHOBHOM 4acTH, CACIIaHHBIX B X0J1¢ PaOOTHI BHIBOJIAX.

[To OKOHYaHWIO BBICTYIICHHSI €My MOXET OBITh 3aJ1aHO HECKOJIBKO BOIIPOCOB
10 TIPEJICTaBICHHOM Mpolieme.

OreHKa CKIIaIpIBaeTCsl U3 COONMIOIeHUS TpeOboBaHuH K pedepary, IpaMOTHOTO
PacKpBITHSI TEMBI, YMEHHUS YETKO pacCKasblBaTh O IMPEACTaBICHHOM pedepare,
CIIOCOOHOCTH TOHSTh CYTh 3a/1aBaeMbBIX 10 paboTe BOMPOCOB W HAWUTH TOYHBIC
OTBETHI Ha HUX.

Peghepam, 6 xomopom nonnocmwio oceewena mema u Komopulii oghopmien
CO2NacHo mpebosanusimM, oyeHusaemces 00 15 bannos.

2.3. IIpoBeeHue NMPOMEKYTOUHOM aTTECTALMM O0YYAIOIIUXCH MO JUCHUIJINHE
B COOTBETCTBHUM C OAJIbHO-PETHHIOBOW CHCTEMOH OLIEHKH YCIEeBaeMOCTH
o0yuarouerocst

[IpomexxyTouHas arrecranus MO AUCUUIUIMHE IMPOBOAUTCS B COOTBETCTBHUM C
[TomoxeHneM O TMPOMEXKYTOUYHON AaTTeCTAllMK OOYYaIOMUXCS TI0 OCHOBHBIM
npodeccruonansHbIM  0oOpa3oBaTenbHbIM mporpammaM B AHO TIOO TIAIIK wu
[lonoxxennem o0  OalIBbHO-PEUTUHIOBOM  CHUCTEME  OLIEHKH  YCIIEBAEMOCTHU
00y4YarommXcs M0 OCHOBHBIM TPO(ECCHOHATBFHBIM 00Pa30BaTEIbHBIM MIPOTpaMMaM
B AHO I100 ITAIIK B neicTBYIOIIEN PEAAKIINAH.

Ha npomexyTounyto arrectanuto orBoautcsi 20 pedTHHIOBBIX 0aJlioB.

OtBeTbl 00yYaroIIerocs Ha KOHTPOJIBHOM MEPOIPUSTUU MPOMEKYTOUHOM
aTTECTAllUM OLCHUBAIOTCS MeAarorudyeckuM paboTHUkoM 1o 20 - GajIbHOW HIKale,
a UTOTOBasl OLICHKA 0 JUCUUIUIMHE BBICTABJISETCS MO MITHOAIIBHON CUCTEME.



Kputepun BwicTaBieHHs oueHkH omnpenenstorca [lonoxxenueM o OayuibHO-
PEUTHUHIOBOM CHCTEME OLEHKH YCIIEBAEMOCTH OOYyYalOUMXCsl IO OCHOBHBIM
npodeccuoHanbHbIM  00pa30BaTEIbHBIM IPOrpaMMaM - MporpamMmaM CpeaHEro

npodeccuonansHoro oopazosanus B AHO T100 ITATIK.

B  mpouecce

omnpejeneHuss  pyOexHOro  peduTuHra  oOydaromerocs

HCIIOJB3YCTCA CIACAYIOIIAA IIKaJa:

Py0e:xubli KpuTtepuu oneHKH 0cBOCHUs 00y4aOIIMMCs Y4eOHOM
pedTHHT AUCHMIUIMHBI B X0/leé KOHTPOJIbHBIX MePONPUATHI
NMPOMEKYTOYHOM aTTeCTAUU
19-20 oOyuaromuiics TIy00Ko U IPOYHO YCBOWIJI MPOTPAMMHBIN
PEUTHHTOBBIX | MaTepHall, HCUEPITBIBAIOIIE, TIOCIEIOBATEIFHO, TPAMOTHO U
6amioB JIOTHYECKH CTPOWHO €ro M3JiaraeT, TECHO YBSI3bIBACT C 3a/la4aMH U
OyayIiei nesTeNbHOCTHIO, HE 3aTPYIHSAETCS C OTBETOM IPH
BUIOM3MEHEHUH 3aJ]aHusl, CBOOOTHO CITPABIISIETCS C 3aja4aMy U
NPaKTUYECKUMU 3aJJaHUSIMU, IPAaBUIIBHO OOOCHOBBIBACT MPUHSITHIC
peIleHus, YMEET CaMOCTOSTEIHLHO 00001IaTh 1 U3JIaraTh
MaTepHall, He JOIMyCKasi OUTHOO0K
16-18 oOy4aromuiicst TBEp/I0 3HAET MPOrPAMMHBIN MaTepua, rpaMOTHO
PEUTHUHIOBBIX | U IO CYILIECTBY M3JIaraeT ero, He I0IyCKas CyIeCTBEHHBIX
0aioB HETOYHOCTEH B OTBETE HA BOIIPOC, MOKET MPABUIBLHO IPUMEHSATH
TEOPETUUECKHE MOJIOKEHUS U BIIaJIe€T HEOOXOIUMBIMH YMEHUSIMU
Y HaBbIKAMHU ITPU BBINIOJHEHUH NPAKTUYECKUX 3a1aHUM
13-15 oOyuaroluiicst OCBOMJI OCHOBHOM MaTepHall, HO He 3HaeT
PEUTUHIOBBIX | OTAEIBHBIX JIeTaJIel, JONyCKAaeT HETOUHOCTH, HEAOCTATOYHO
0aioB HpaBUJIbHbIE (POPMYIUPOBKH, HAPYILIAET MOCIEI0BATEILHOCTD B
U3JI0KEHUH NTPOrPpaMMHOI0 MaTeprasa U UCIIBITHIBACT
3aTpYJHEHMsI B BHIIIOJIHEHUH MPAKTUYECKUX 3a/laHUuM
1-12 00ydJaromuiicss He 3HACT 3HAUYNTEIbHOU YaCTH MPOTPAMMHOTO
PEUTHUHIOBBIX | MaTepuaa, JOMyCKaeT CYIIECTBEHHbIE OLUTUOKH, C OOJIBIINMHU
0aJI0B 3aTPYJHEHHUSIMH BBITIOJIHSAET MPAKTUYECKUE 3aJIaHUS
0 HE aTTECTOBAH
PEUTHHTOBBIX
0aJI0B
Ecnu  pe3ynpTaT KOHTPOJS  yCIIEBAEMOCTM B  paMKax IpPOBEACHHUSA

KOHTPOJIbHBIX MEPOINPUATHI MPOMEXKYTOUHON aTTecTauuu (pyOeKHBIM pEeUTHHT
oOydJaromierocsi) HEYIOBICTBOPUTEIBHBIN (TIONydeHO MeHee 13 peTHHrOBBIX
OaJIJIOB), TO MPOMEXKYTOUHAs aTTeCTalus MO Y4YeOHOW IuCHUIIIHHE (MOJIYIIIO)
HEBO3MOJKHA JTa)K€ MPU HAJIWYUU BBICOKOTO TEKYIIETO PEUTHHIA, MOJYYEHHOrO IO
UTOTaM TEKYIIETO KOHTPOJIS M0 YI4eOHON JUCITUTUTHHE (MOIYJIIO).
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