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PA3JIEJI 1. OHEHOYHBIE MATEPHUAJIBI 110 IUCHUIIVIMHE
1.1. [Inanupyempble pe3yabTaThl 0CBOEHHUS TUCUMUILINHBI

B pPE3yJIbTaTc OCBOCHU JAUCIHHUITIINHBI 06yanMHﬁCH JOJIDKCH
ACMOHCTPUPOBATH CJICAYIOIIUC PC3YJIbTATHI:
O0mme KOMIeTeH NN I[lnanupyemble pe3yabTaThbl 00y4eHHs
O01mue JAucuuniamHapHbie

OK 01. BeiOupats
CIIOCOOBI peICHUs 3a1a4
npodeccnoHaTBLHOMI
JeSTeTbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B ywactu TpynoBOro BoCiuTaHus:
- TOTOBHOCTH K TPYIY,
OCO3HAHUE [IEHHOCTH
MacTepcTBa, TPYy10io0ue;

- TOTOBHOCTb K aKTUBHOM
JESTEIIbHOCTH TEXHOJIOTUYECKOU
Y COIIMAIbHOW HAIPaBIEHHOCTH,
CIIOCOOHOCTH UHUIIMHPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKylO

NS TeTbHOCTB;

- HHTEpEeC K pa3andHbIM chepam
poQeCCHOHAIBHON
JESITEIbHOCTH, OBJa/IeHUE
VHHUBEPCATHHBIMU yICOHBIMU
MO3HABATEILHBIMU JICHCTBUSMU:
a) 6a30BBIC TOTUYECKHUE
NEeNCTBUA:

- CaMOCTOSITEILHO
dbopMynupoBath u
aKTyaJIu3UpoOBaTh NPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYLIECTBEHHBIN
MPHU3HAK WIK OCHOBAaHUS AJIs
CpaBHEHMSI, KJIaCCU(PUKALUY U
00001IeHHS;

- OTIPEICIIATh 1IN
JeSITEIbHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUHU KX
JIOCTH>KECHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUThH KOPPEKTHUBHI B
JIeSTeTLHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
IEJISIM, OTICHUBATh PUCKU
MOCJIE/ICTBUM J1€ATEIbHOCTH;

- pa3BUBATh KPEATHBHOE
MBIIUICHUE TP PEIICHUN
KU3HEHHBIX TIPOOIEM

0) 60a30BBIE UCCIIEIOBATEIILCKUE
JIEUCTBUSL:

- BIIQJICTh HaBBIKAaMU y4eOHO-
HICCIIEN0BATEILCKON U

- BJIQJIETh CUCTEMON XUMUYECKUX
3HAHUU, KOTOpask BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHITHS
(XMMUYECKUI 3JIEMEHT, aTOM,
AJIEKTPOHHASI 000JI0YKa aTOMa, S-,
p-, d-3JeKTPOHHBIC OPOUTAITH
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCT,
AIEKTPOOTPHUIIATEIILHOCTD,
CTETNeHb OKUCIICHHS, XUMHYECKast
CBsI3b, MOJIb, MOJISIPHAS Macca,
MOJIIPHBINA 00BEM, YTIIEepOIHBIN
CKeJeT, pyHKIMOHATIbHAS TPyIIa,
paauKal, u30Mepus, U30Mephbl,
TOMOJIOTUYECKUM PsiJl, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOA- U
a30TCO/IEpKAIINE COCTUHEHMUS,
OMOJIOTMYeCKH aKTUBHbIE
BellecTBa (yriaeBOIbl, XKHUPBI,
OeJIK1 ), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAILTHYECKAs
peleTKa, TUIbl XUMHUYECKHUX
peakiuii (OKHUCIUTETHBHO-
BOCCTaHOBUTEJBHBIE, K30~ U
SHIOTEPMUUYECKHE, PEAKITHHI
MOHHOTO 00MEHa), pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS
JIMCCOITUAITNS, OKUCTUTEND,
BOCCTAHOBUTEJb, CKOPOCTh
XAMHYECKON PEaKInu,
XUMHUYECKOE PABHOBECHE), TEOPUH
Y 3aKOHBI (TEOPUSI XUMUUYECKOTO
CTPOEHHUSI OPTrAaHMYECKUX BEILIECTB
A.M. bytneposa, Teopust
ANEKTPOJIUTUYECKON
JIACCOLIMAIN, TIEPUOTAYECKUI
3axkoH /I.1. MeHpeneeBa, 3aK0H
COXpaHEHHUsI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SI3BIK XUMHUH, (PAKTOJIOTHIECKUE
CBEJICHHUS O CBOMCTBAax, COCTaBe,
MOJTYdeHUHU U 0€301TacHOM




MPOEKTHOW ESITENBHOCTH,
HaBBIKaMH pa3perieHus
npo0Jem;

- BBISIBJIATh IPUYMHHO-
CIICACTBECHHBIC CBSI3U U
aKTyaJIN3upOBAThH 33]1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHus], HAXOIUTh apTyYMEHTBI
JIUISL TOKA3aTeabCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh
napameTpbl U KpUTEpUU
peLICHHUS;

- AHAJIM3UPOBATH MTOJYYECHHBIEC B
XOJI€ pelICHUs 3a1a4un
pe3ynbTaThl, KPUTUYECKU
OIICHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb [IEPEHOCUTH 3HAHUS B
M03HABATEIIbHYIO U
MPAKTHUYECKYIO 00JacTu
JKU3HEACATCILHOCTH;

- YMETbh UHTETPUPOBATH 3HAHUS
13 pa3HbIX MPEIMETHBIX
obnacreii;

- BBIJIBUT'aTh HOBEIC HUJICH,
npejjaraTh OpUruiHaJIbHbIE
MOAXObI U PEIICHHUS;

- CIOCOOHOCTh MX
HCIIOJIF30BaHUS B
MMO3HABATEILHON U COIMAJIbHOM
MpaKTUKE

MCII0JIb30BaHUU BaXKHEUIINX
HEOPraHWYECKUX U OPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOMN
JIESTEIIBHOCTH YEJI0BEKa,

- YMETb BBISBIISATh XapaKTE€pPHbIE
IIPU3HAKU U B3aMOCBS3b
M3YYEHHBIX IOHITUH, IPUMEHSATH
COOTBETCTBYIOIIHE OHTHS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEILECTB U UX IIPEBPALLCHU;
BBISBJISITh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C OHITUSIMU
U IIPEICTABJICHUAMHU JPYTHUX
€CTECTBEHHOHAYYHBIX IPEAMETOB;
- YMETb UCIIOJIb30BaTh
HAaUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUH MEXITYHAapOIHOTO
COH03a TEOPETUUYECKOH U
MPUKIAAHON XUMUU U
TPUBUAJIbHBIE HA3BAHUS
BaXHEHMILINX BEIIeCTB (3TUJIEH,
alleTWIEH, IIMLEPUH, (EeHol,
dbopManbaerua, ykCycHas
KHCJIOTa, TJIUIUH, YTapHbIH Ta3,
YIJIEKUCIIBIM Ta3, aMMUAK,
ramieHasi U3BeCTb, HeralleHast
U3BECTb, MUTHEBAS COJA U
JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYECKUX U OPraHU4eCKUX
BEUIECTB, YPABHEHUSI XUMHUYECKHUX
peaxuuii, OObSICHATD UX CMBICIT;
MIOATBEPKIaTh XapaKTEPHbIE
XMMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOILUMU
AKCIIEPUMEHTAMU U 3aITUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUN;
- YMETb YCTaHaBIUBATh
IIPUHAJIEKHOCTh H3YYEHHBIX
HEOPraHMYECKUX U OpraHM4eCKUX
BELIECTB K OIPEIEICHHBIM
KJIaccaM U TpyIIaM COEAUHEHHH,
XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIINIE CBOMCTBA,
ONPEAEIATh BUIbl XMMHUUECKUX
cBsi3el (KOBaJieHTHAs, MOHHAS,
MeTaJIIINY€eCcKast, BOAOPOIHAs),
THUIIBI KPUCTAITMYECKUX PEIIETOK
BEILECTB;

KJIaCCU(UIUPOBATh XUMUYECKUE
peaxkuuu;

- chopMHpOBaTH NPEACTABICHUS:




0 MaTepUaIbHOM €MHCTBE MUPA,
3aKOHOMEPHOCTAX U
ITI03HABAEMOCTH SIBIICHUI
IPUPOJIBI; O MECTE U 3HAYCHUU
XMMHUU B CUCTEME €CTECTBEHHBIX
HayK U ee poJId B o0ecreyeHun
YCTOMYHBOI'O Pa3BUTHUSA
4eJI0BEYECTBA: B PELICHUU
poOIJIeM YKOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOU
0€30macHOCTH, B pa3BUTUH
MEIULUHBI, CO3aHUU HOBBIX
MaTepHaoB, HOBBIX UCTOYHUKOB
SHEPIuu, B 0O6ecreueHun
paroOHAIBLHOTO
IPUPOJIOIIOIB30BaHUS, B
(bopMHpPOBaHUN MUPOBO33PEHUS U
00111el KyaIbTyphl 4eJIOBEKa, a
TaKXe IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3JI0POBbIO U IPUPOHOM
cpene;

- BJIaJIETh CUCTEMOM XUMHUYECKHX
3HaHUH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATAIOLI1E MOHATHUS
(IOTIOJIHUTENIBHO K CUCTEME
MOHATHI 6a30BOT0 YPOBHS) -
M30TOIIBI, OCHOBHOE U
BO30YXJIEHHOE COCTOSTHHE aTOMa,
THOPUIN3AIHS ATOMHBIX
opbuTanel, XuMHUIeCcKas CBsI3b
("O" u "", KpaTHBIE CBSA3N),
MOJISIpHAsi KOHILIEHTpaIus,
CTPYKTYpHasi popMyIa, H30MepHs
(cTpyKTypHasi, reOMeTpHuecKas
(uMCc-TpaHC-U30MEPHUST), TUIIBI
XMUMHUYECKHUX peakiuii (romo- u
reTeporeHHble, 00paTuMble U
HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, UCTIEPCHBIC
CHCTEMBI), KpUCTAJUIOTUPATHI,
CTETIeHb JIUCCOLIAIIHH,
AIIEKTPOJIN3, KPEKHUHT,
PUGOPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECCKHE 3HAHMS,
JieKalye B OCHOBE MTOHUMAaHUs
NPUYMHHOCTH ¥ CHCTEMHOCTH
XMUMUYECKUX SIBIICHUH,
COBpPEMEHHBIE TIPEJICTABIICHHS O
CTPOCHHUU BEIECTBA HA ATOMHOM,
MOJICKYJISIPHOM U




HaMOJIEKYJIIPHOM YPOBHSIX;
MIPEJICTaBICHUS 0 MEXaHU3MAaX
XUMHYECKUX PEAKIUH,
TEPMOJUHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKAHUSI, 0 XUMUYECKOM
PaBHOBECUHU, TUCTIEPCHBIX
cucTtemax, (paKkTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe,
MOJIy4eHUU 1 0e30MacHOM
KCIIOJIb30BAHUH BaKHEUILINX
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM
JIESITEIbBHOCTH YeJI0BeKa; 00IINX
HAy4YHbIX MPUHIIUIIAX
XMMHUYECKOT0 IPOU3BOJICTBA (HA
IIpUMEpPE MPOU3BOJICTBA CEPHOM
KHUCJIOTBhI, aMMHAKa, METaHOJIa,
nepepaboTku HEPTH),

- YMETb MIPOBOJIUTH PACUYETHI 10
XUMHUYECKUM (hopMynaMm u
YpaBHEHUSAM XUMHUUYECKHUX
peaxiuii ¢ UCIOIb30BAaHUEM
(bu3nYeCKUX BEJINYMH (MacCBhl,
o0bema razoB, KOJIMYECTBA
BEILIECTBA), XapPaKTEPUIYIOLIUX
BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: PACUETHI 11O
HAaXO0JICHUIO XUMUYECKOU
(GhOopMyJIBI BEIIECTBA; PACUEThI
Macchl (00bemMa, KOJTM4ecTBa
BElIeCTBa) MPOJYKTa peaKkluy,
€CJIM OJJHO U3 UCXOJHBIX BELIECTB
JITaHO B BU/JIE pacTBOpa C
OIIPEIEIEHHONM MacCOBOW J10JIEN
PacTBOPEHHOTO BEIIECTBA WIIH
JTaHO B U30BITKE (MMEET MPUMECH);
pacyeTsl MacCOBOM MJIM O0OBEMHOM
JIOJIM BBIXOJ1a MMPOYKTA PEAKIINH;
pacueTsl TeIoBoro 3gdexra
peaxiuii, 00beMHBIX OTHOIICHHIA
ra3os;

- YMETb BBISIBIIATH XapaKTEpPHbIE
MPU3HAKU ¥ B3aMMOCBSI3b
M3YYEHHBIX MMOHSATUN, TPUMEHSTh
COOTBETCTBYIOIINE TIOHSITHS TIPH
ONHUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHUYECKUX U OPTaHUYECKUX
BEILIECTB U UX MPEBPAILCHUI;
BBISIBIIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUN C TOHATUAMHU
Y TIPE/ICTABJICHUSIMU APYTHX




peaIMeToB IS Ooee
OCO3HAaHHOT'O TOHUMAaHUs U
OOBSICHEHUS CYIIIHOCTH
MaTepualbHOr0 €IMHCTBA MUPA;
UCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JJIs1
OOBSICHEHUS ¥ TPOTHO3UPOBAHHUS
SIBIICHHI, HMEIOIITHX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;
- YMETb UCIIOJIb30BAThH
HAaMMEHOBAHUS XUMHUYECKUX
COETMHEHUI MEXITYHapOIHOTO
COI03a TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBHUAJIbHBIC HA3BaHUS BEIIECTB,
OTHOCSIIIUXCS K U3YUYEHHBIM
KJlaccaM OpraHuYecKuX U
HEOPraHWYECKUX COECIUHEHUI;
UCII0JIb30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsl COCTABJICHUS
(bopMyI1 HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKPAILEHHBIX U CKEJIETHBIX )
dbopMyI1 OpraHMYECKUX BEIIECTB;
COCTaBJISITh YPAaBHEHUS
XUMHUYECKUX PEaKUUi 1
PacKpbIBaTh UX CYIIHOCTb:
OKUCITUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKuil
IIOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX
peaxkuuii;

peaxkiuii HOHHOTO OOMEHa MyTeM
COCTaBJICHUS UX MOJHBIX U
COKpAIICHHBIX HOHHBIX
YPaBHEHUN;

peaKkuuii ruIpoIn3a, peakiun
KOMILJIEKCO0Opa3oBaHus (Ha
pUMepe THIPOKCOKOMILIEKCOB
[IUHKA U aIFOMHHHUS);
MOJTBEPK/IaTh XapaKTEPHbIE
XMMHUYECKHE CBOMCTBA BELLIECTB
COOTBETCTBYIOIINMHU
AKCIIEPUMEHTAMH U 3aITUCAMU
YpaBHEHUN XUMHUYECKUX PEAKIIN;
- YMETh KJ1accu(uIupoBarth
HEOpraHUYeCKre U OpraHnYecKue
BEILIECTBA U XUMUUYECKHE PEAKIINH,
CaMOCTOSITENIbHO BBIOUPAThH
OCHOBaHUS U KPUTEPHUH TS
KJIacCU(DUKAIMK NU3ydaeMbIX




XUMHYECKUX O0OBEKTOB;
XapaKTepU30BaTh COCTaB U
Ba)KHEHUIIIE CBOMCTBA BEIIIECTB,
IIPUHAUICKANINX K
OIpeIEIEHHBIM KJIaccaM U
rpyImam coelMHeHUH (IIpocThie
BELIECTBA, OKCUbI, THIPOKCH/IBI,
COJIW; YTJIEBOJOPOBI, IPOCTHIE
3¢UpHI, CIUPTHI, PEHOIIBL,
aJIbJIeTU/1bl, KETOHBI, KAPOOHOBBIE
KHCJIOTBI, CJIOKHBIE 3(UPBI,
KUPBI, YTIEBOIbI, AMUHBI,
AMUHOKHCIIOTBI, OCJIKH);
IIPUMEHATH 3HAHUS O COCTAaBE U
CBOMCTBAX BEILECTB IS
AKCIEPUMEHTAIbHON ITPOBEPKU
TUIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEN IPOTEKaHUs
XMMHYECKHUX PEaKLMN 1
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN
UX OCYILIECTBJICHHUS;

- YMETb MOATBEPKAATh Ha
KOHKPETHBIX IIPUMEPAX XapaKTeP
3aBUCUMOCTH PEAKLIMOHHOU
CHOCOOHOCTH OPraHMYECKUX
COEIMHEHUH OT KPaTHOCTH U THUIIA
xoBaseHTHOM cBsazu ("O" u "),
B3alMHOTI'O BJIUSHUS aTOMOB U
IpyII aTOMOB B MOJIEKYJIAX; a
TaK)Xe 0T 0COOEHHOCTEN
pean3alnyy pa3IuuHbIX
MEXaHU3MOB MPOTEKAHUS
peaxkuuii;

- YMETh XapaKTepru30BaTh
3JIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM
COCTOSIHUHM) U MOHOB XMMHYECKHX
35eMeHTOB 1 - 4 meprosoB
ITepnonnueckoii cucremst 1. 1.
MeneneeBa 1 X BaJICHTHbBIE
BO3MO>XHOCTH, HCIIOJIb3Ys
noustus "s”, "p"”, "d-
AIIEKTPOHHBIE" OpOUTANH,
SHEPreTHYECKUE YPOBHU;
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMU
COEMHEHUH IO IEPUOIAM U
rpynnam;

OK 02. Ucmionb30Barth
COBpEMEHHBIE CPE/ICTBA
IMOMCKA, aHaau3a 1

B o6actu IeHHOCTH Hay4YHOTO
MO3HAHUA:
- chOpMUPOBAHHOCTH

- YMETb IJIAHUPOBATh U
BBITOJIHATh XUMUYECKUI
AKCIIEPUMEHT (IIpeBpalleHUs




MHTEpIpEeTauu
nHpopManuu, u
nH(pOPMAaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaIbHON
JeSATeIbHOCTH

MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U
00LIECTBEHHON IIPAKTUKH,
OCHOBAHHOTO Ha JMajore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO0 MECTA B
HOJUKYJIBTYPHOM MHUDE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOM
Y YUTATEIbCKON KYJIbTYPHI KaK
CpeZCTBa B3auMOJeHCTBUSA
MEXY JIIOJIbMHU M TTO3HAHUS
MUDA;

- OCO3HAaHME LICHHOCTH HAy4YHOU
JeSITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MIPOCKTHYIO U
HCCJIEIOBATEIbCKYIO
JeSTEIbHOCTh UHIAUBHIYaIbHO U
B TPYIIIIE;

OgnajeHne yHUBepCaIbHBIMU
y4eOHBIMH 1TO3HABATEIHHBIMH
NEeNCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BJIaJIeTh HaBbIKaMH MOJTyYESHHUSI
uHpOpPMALIUU U3 HCTOYHUKOB
pasHbIX TUIIOB, CAMOCTOSITEIILHO
OCYILECTBIISAT TIOUCK, AHAJIH3,
cUCTEMaTH3alHIO U
MHTEPIpETANN0 HHPOPMALIUU
pa3INYHBIX BUAOB U GpopM
NIPE/ICTaBIICHHUS;

- C03/1aBaTh TEKCTHI B PA3IMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUS
UHpOpMAaIIUU U LIETEeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIbHYIO (hopMy
NPEICTaBICHNUS U BU3yaTH3aIHH;
- OLIGHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTH HHPOPMAIINH, e
COOTBETCTBHUE MPABOBBIM U
MOpPaIbHO-ITHYECKIM HOpMaM;

- CTOJIb30BATh CPEACTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
cobioieHreM TpedoBaHU
SPrOHOMUKH, TEXHUKH
0E€30IaCHOCTH, TUTHEHEI,

OpPTaHMYECKUX BEIIECTB MPH
HarpeBaHuu, MOJIyYeHHE STHIICHA
Y U3YYEHHUE Er0 CBOMCTB,
KauyeCTBEHHbIE PEAKIMH Ha
aNIbJICTU/IbI, KpaXMaJl, YKCYCHYIO
KHCIIOTY; JIeHaTypalus 0eIKoB
[IPY HarpEeBaHWH, I[BETHBIC
peakiuu 6eIKOB; IPOBOAUTH
peakiy HOHHOTO 0OMEeHa,
OTIPEEIATh CPEY BOAHBIX
pacTBOpOB, KAUE€CTBEHHBIE
peaknuu Ha cynbdar-, KapOoHaT-
U XJIOPUJ- aHUOHBI, HA KATHOH
aMMOHHUS;, pelIaTh
HKCIIEPUMEHTANIBHBIC 33]]a4H 110
temaM "Metamibl" u
"HemeTasbl") B COOTBETCTBUH C
MpaBUJIAMU TEXHUKH
0€301acHOCTH MPU 0OpaIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000pyoBaHUEM; TIPECTABIATh
pe3yIbTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (hopMe 3anucu
YpaBHEHHI COOTBETCTBYIOIINX
peakuii 1 GopMyIHpOBaTH
BBIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;

- YMETh aHAJTN3UPOBATH
XUMHUYECKYI0 HH(POPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CPEACTB MacCOBOM
uH(popmanuu, cetb UHTEepHET 1
IpyrHe);

- BJIaJIETh OCHOBHBIMU METO/IaMHU
HAYYHOTO ITO3HAHMsI BELIECTB U
XUMHUYECKHX SBJICHHM
(HabnrofieHue, U3MEpeHue,
AKCIIEPUMEHT, MOJIETTMPOBAHUE);
- YMETh MPOBOJIUTH PACUYETHI IO
XUMHUYECKUM (popMysam U
YpaBHEHUSM XUMHYECKHX
peaKkuuii ¢ UCI0JIb30BAHUEM
(bU3MYECKUX BEIUYHH,
XapaKTEepU3YIOIINX BEIIeCTBa C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HopMaibHbIe
YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS
JUTSI TIPUHSTHUS PEIIICHUH B
KOHKPETHBIX JKU3HEHHBIX
CUTYAIIHSIX, CBSI3aHHBIX C




pecypcocOepexeHus, MPaBOBBIX
Y 3TUYECKHUX HOPM, HOPM
UH(POPMALMOHHOM
0e30IacHOCTH;

- BIIQJICTh HaBBIKAMU
pacrio3HaBaHMS U 3aIIUTHI
uHpopManuu,
HH(pOpMaAITMOHHOM
0€3011aCHOCTH JTMYHOCTH

BEIIECTBAMH U UX IPUMEHEHUEM;
- YMETh CAMOCTOSITEIILHO
IUTAHUPOBATH U TIPOBOJHUTH
XUMUYECKUH IKCIIEPUMEHT
(mony4yeHue U U3y4EeHUE CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEIIIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOAOPOAOB PA3IMUHBIX
KJIACCOB M KHCIIOPOACOAEPIKAIINX
OpPraHUYECKUX BEILECTB, PELICHUE
HKCIEPUMEHTAIBHBIX 33134 110
pacro3HaBaHUIO HEOPraHUYECKUX
Y OPraHUYECKUX BEILECTB) C
COOJII0/IEHHEM IIPaBUII
6e30macHOro odpareHus ¢
BEIIECTBAMHU U JIAOOPATOPHBIM
obopymoBanueM, GopMyIUPOBATH
IEJIN UCCIIeIOBaHMA,
IPEOCTABIIATH B pa3IMYHON
(dbopme pe3ysIbTaThl
HKCIEPUMEHTA, AaHATU3UPOBATh U
OILICHUBATh UX JOCTOBEPHOCTD;
-YMETb OCYILECTBIISATh
LEeJICHAPABJIECHHbIN MOUCK
XMUMUYECKON HH(OopMaIy B
Pa3IMYHBIX UCTOYHUKAX (HAy4IHAs
U yueOHO-Hay4Has JIMTepaTypa,
CpeJICTBAa MaccOBOM MH(pOpMAIIHH,
cetb VIHTEpHET U Apyrue),
KPUTHYECKH aHAIIN3UPOBATh
XMMUYECKYI0 HH(POPMALIHIO,
nepepabaTbIBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBHUHU C
MIOCTaBJIEHHOW yueOHOM 3a/1aueii;
- BJIQJIETh CUCTEMOU 3HAHUH O
METOaX HAYYHOTO MO3HAHUS
SIBJICHUU

MIPUPO/IBI, HCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKax U
YMEHUSMH MPUMEHSATh 3TH 3HAHHS
IIPU HKCIIEPUMEHTAIBHOM
WCCIICIOBAaHUH BEIIECTB U JUISI
OOBSICHEHUS! XUMHUECKUX
SIBIICHHIA, IMEIOIIIUX MECTO B
IPUPOJIE MTPAKTUYECKON
NeSITETTHHOCTH YeJIOBEeKa U B
MOBCEHEBHOM JKU3HU;

OK 04. DdpdexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTE U CIIOCOOHOCTE K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOTIPE/IECIEHUIO;

-OBJIaJICHNE HAaBBIKAMH y4eOHO-

- YMETb IJIAHUPOBATh U
BBITOJIHATh XUMUYECKUI
AKCIIEPUMEHT

(mpeBpallieHus: OpraHMYECKUX
BEUIECTB IIPU HarpeBaHuH,




UCCIIEN0BATENIBCKOM, IPOCKTHON
U COLMAJIbHON AESITeNbHOCTH;
OBnazeHne yHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

0) coBMecTHas JesTeIbHOCTD:

- IOHUMATh U UCTIOIB30BAThH
[IpeUMyIIecTBa KOMaHAHON U
WHIUBUIYAILHON pabOTHI;

- IPUHUMATD LIETTH COBMECTHOM
JIeATEILHOCTH, OPTraHU30BBIBATh
¥ KOOPAMHUPOBATH NEHCTBUS MO
€€ JIOCTUKEHHUIO: COCTABIIATD
IJIaH ICUCTBUM, paclIpeesiTh
pPOJIM C y4ETOM MHEHUI
Y4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATH U BBIMIOJIHATH
paboTy B yCIIOBUSX PEAILHOTO,
BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBJISATH MTO3UTUBHOE
CTpaTeruueckoe MoBeeHUE B
Pa3IMYHBIX CUTYAIUsX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpaxkeHue, ObITh
WHUIIUATUBHBIM

OBnazneHne yHUBEpPCAIbHBIMU
PEryIATUBHBIMU IEUCTBUSMU:
T) IPUHATHE ce0sl U IPYTUX
JIOJIEHU:

- IPUHUMATHh MOTHBBI U
apryMeHTHI IpYTUX JIOAeH Mpu
aHaJIN3€ pe3ysIbTaToOB
JIeATEIbHOCTH;

- PYU3HABATh CBOE MIPABO U
MPaBo APYTUX JIFOJIeH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
MTOHMMATh MHUP C TTO3UITUN
JIPYroro 4yeaoBeKa

MOJTy4YEeHUE STUIICHA U U3yUeHHE
€ro CBOMCTB, KAUeCTBEHHBIE
peaKIMK Ha ajbJeru/Ibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; I€HaTypaIus
O€JIKOB P HAIPEBaHMH, [IBETHBIC
peakiuu 6eIKOB; IPOBOAUTH
peakiy HOHHOTO 0OMEeHa,
OTIPEEIATh CPEy BOAHBIX
pacTBOpPOB, KAYECTBEHHBIC
peaknuu Ha cynbdar-, KapOoHaT-
U XJIOPUJ- aHUOHBI, HA KATHOH
aMMOHHUS;, pelIaTh
HKCIIEPUMEHTANIBHBIC 33]]a4H 110
temaM "Metamibl" u
"Hemeramisl") B COOTBETCTBUH C
MIpaBUJIaMU TEXHUKH
0€3011acCHOCTH IIPH OOPALIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000pysOBaHUEM; IPECTABIATh
pe3yIbTaThl XHMUYECKOTO
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHIA COOTBETCTBYOIINX
peakuii 1 GopMyIHpOBaTH
BBIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;

-yMETb CaMOCTOSTEIBHO
IUIAHUPOBATh U IPOBOJUTH
XUMHYECKUH SKCIEPUMEHT
(mostyueHue U U3y4yeHHe CBOUCTB
HEOPTraHMYECKUX U OPTaHHYECKUX
BEIIIECTB, KAUECTBEHHbIE PEAKIIUU
YIIIEBOAOPOAOB PA3THIHBIX
KJIACCOB M KMCIIOPOACOAEPIKAIINX
OpPraHWYECKHX BEIECTB, PEIICHNE
HKCIIEPUMEHTAIBHBIX 33/1a4 110
pacro3HaBaHUIO HEOPTaHUIECKUX
U OpraHUYEeCKUX BEIIECTB) C
cOOJII0ZICHUEM MTPaBUII
6e30macHOro odparieHus ¢
BelIeCTBaMU U J1a00paTOPHbBIM
o0opynoBaHueMm, HopMyIupoBaTh
IEJTN UCCTIeIOBAHMS,
MPEIOCTABIISATH B PA3IMYHOM
dbopme pe3yIbTaTh
SKCIIEPUMEHTA, aHAIIM3UPOBATh U
OIICHUBATh UX JOCTOBEPHOCTb;

OK 07. CopneiicTBoBaTh
COXPaHCHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHHU KIIMMaTa,

B ob6nactu sKoornueckoro
BOCITUTAHHS:

- ¢hOpMHUPOBAHHOCTH
9KOJIOTUYECKOH KYNIbTYPHI,
NOHUMAaHHE BIHASHHS
COIMATIbHO- YKOHOMHUYECKHUX

- chopMHpOBaTh MPEACTABICHUS:
0 XUMHUYECKOM COCTaBIISIONIECH
€CTECTBEHHOHAYUYHON KapTUHBI
ana, pO.]'II/I XUMHUHU B ITIO3HAHUU
SIBJICHUH NPUPOJIbI, B
(hOpMHUPOBAHUH MBITUICHHS 1




MIPUHITUIIBI OEPEHKITUBOTO
IIPOM3BOICTBA,

3¢ (HeKTHBHO JAEHCTBOBATH
B UpE3BBIYAIHBIX
CUTYyalHUsAX

IIPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COLIMATBHOMN
Cpefbl, OCO3HAaHUE TII00aTBHOTO
XapakTepa 3KOJOTMYECKUX
npo0Jem;

- IJIJAHUPOBAHUE U
OCYILIECTBJICHUE JICVCTBUI B
OKpYXKarolllel cpelie Ha OCHOBE
3HaHMA LEJNed YCTOMYMBOrO
pa3BUTHS YEIIOBEYECTBA;
AKTUBHOE HETIPUATHE ICUCTBUM,
IIPUHOCSALIMX BPEX OKpYXKaroLlen
cpene;

- YMEHHE NIPOTHO3UPOBATh
HeOJIaroNpUsITHbIE
HKOJIOTHYECKUE TIOCIIEICTBUS
MPEAIPUHUMAEMBIX JICHCTBHIA,
IIpeA0TBpalaTh UX;

- pacIIUpeHHE OIbITa
JIEATEIbHOCTH 3KOJIOIMYECKOU
HaIPaBJIEHHOCTH HA OCHOBE
3HaHW 1o pusuKe

KYJIBTYpBI JINYHOCTH, €€
(GYHKLIMOHAIBHON IPaMOTHOCTH,
HEOOXOAUMOM ISl peLICHUs
IIPAKTUYECKUX 3a7a4 U
HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLICHHS K CBOEMY 310POBBIO U
MPUPOAHON CpelE;

-yMeTb COOJIIOIaTh ITpaBUiIa
HKOJIOTHYECKH 11e7IeCO00pa3HOro
IIOBEJICHUS B OBITY U TPYIOBOM
JIeATEIILHOCTH B LEIAX
COXPaHEHHMsI CBOETO 3J0POBbS U
OKpY’KaIOIe¥ PUPOJIHON CPENbL;
YYUTBIBaTh OIIACHOCTH
BO3JECHCTBUS HA KUBBIC
OpraHu3Mbl OIPEIEIICHHBIX
BEILECTB, IOHUMAsl CMBICII
MoKa3arelisi NpeaeIbHON
JOIYCTUMON KOHLEHTPALUY;
-YMETh IPOrHO3UPOBATb,
aHAJIM3UPOBATh U OLICHUBATH C
ITO3HULIMHA DKOJIOTUYECKON
0€301acHOCTH NOCIEACTBUS
OBITOBOI U MPOU3BOACTBEHHOMN
JIESITEIIBHOCTH YEJI0BEKa,
CBSI3aHHOM C mepepaboTKon
BELIECTB; UCIIOJIb30BATh
MOJIyYE€HHBIE 3HAHUS [Tl
IIPUHSTHS TPAMOTHBIX PEIICHNN
po0JIeM B CUTYaLIUAX, CBSI3aHHBIX
C XUMHEW;

-YME€Tb OCO3HaBaTh OITACHOCTh
BO3/ICICTBUS HA JKUBBIC
OpraHu3Mbl OIPEIEIEHHBIX
BEULIECTB, TIOHUMAs CMBICII
MoKa3arelisi NpeaeIbHON
JIOITYCTUMOW KOHUEHTpAaLUH, 1
MOSICHATH Ha IPUMEpax CocoObl
YMEHBILIEHUS U IPEJOTBPAIECHUS
UX BPEIHOrO BO3JEHCTBUS HA
OpraHM3M 4eJOBEKa.




1.2. @®opma mNpPOMEKYTOYHOH arrecTauuu oO0ydamomerocss 1o
AUCHHUILINHE

dopmamM¥ TPOMEKYTOUYHON aTTECTAIMU TIO JUCHUIUIHHE SBIISIOTCS IpyTas
dopma  (koHTpoabHast pabora) (I cemecTp) W 3a4eT C  OLIGHKOM
(muddepentppoBanHsblii 3auet) (2 ceMecTp), KOTOPBIA MPOBOAUTCS B TUCHBMEHHOM

dbopwme.

1.3. OueHOYHBIE MATEPHUAJIBI 1JI IPOBeIeHUS IPOMEKYTOUYHOM aTTecTAlMU
o0yyaromuxcs 1Mo JMCUMIIUHE
1 cemecTp
Koabl konTposmmpyembix komnerenuuii: OK 01, OK 02
®opma koHTpoOJIsL: Apyrast popma KOHTPOIsS (KOHTpOJIBHAs paboTa)

Kounrpoabnasi padora

1. 3 npenJioskeHHOTr0 NepevyHsi BbIOepUTe IBAa PAJA BelIeCTB, C KAMXKIAbIM M3
KOTOPBIX pearupyeTt ruipokcui 0apus.

1. NaCl,Na.S04,Na2CO:s

2. Zn0,K20,CO:

+ 3. AI(OH)3,HCI,CuSO4

4. HNOs3,K.S0O4,NaOH

+ 5. H250,,C0O.,CuCl>

OTtBer: 3, 5.

Pemienue:

I'mapokcun Oapuss Ba(OH), — 3T0 cuiabHOE OCHOBaHHE, KOTOPOE MOXKET
pearupoBarh:

- C KHUCJIOTaMU;

- ¢ cossimu (ecnii 00pasyeTcsi 0CaJioK WU Tra3);

- ¢ aM(OTEepHBIMH TUIPOKCUIAMH;

- C KUCJIOTHBIMH OKCHJIaMH.

Paccmorpum kaxabii psa:

1. NaCl, Na,S0,4, Na,CO3 - HE OAXOIUT, TaK KaK ¢ STHMHU BEIICCTBAMH PEaKIIMH
HE UIYT.

2.7Zn0, K,0, CO, - He Bce BeriecTBa pearupytot ¢ Ba(OH),

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

- AI(OH)3 (amdotepnsbiit ruapokcua) pearupyet ¢ Ba(OH),

- HCI (kucnora) pearupyet ¢ oOpa3oBaHUEM BOJIBI M COJIH,

- CuS0O, (comnp) obpasyer ocagok BaSO,

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

5. H,S0,, C0O2, CuCl, - mogxoaur:

- H2SO4 (kucnora);

- CO: (KMCIIOTHBIN OKCUIT);

- CuCl: (com).

2. B npoOupky ¢ pactBopom cosiu X, oOKpamuBawuei nmiams B GuosieToBbIil
HBeT, J00aBUJIM HECKOJbKO Kamejlb pacTBopa BemecTtBa Y. B pesyabrare



peakinuu Ha0JI0AaJu o0pa3oBaHuMe KEJATOro ocaaka. M3 mnpenioskeHHOTro
nepeyHsi Bbioepute BemectBa X U Y, KOTOpbIe MOTYT BCTYNIATh B ONMCAHHYIO
peakIuIo.

+ 1. ¢pocdar kanus

+ 2. HUTpaT cepedpa

3. xmopua meau(ll)

4. cepHas KMCJIOTa

S.ruapokcun dapus

OtBet: X — docdar xamus (1), Y — auTpar cepedbpa (2).

Pemenne:

1. duoneroBoe OKpallMBaHHWE IUIAMEHHU XapaKTePHO IS COCIUHEHUH Kajusl.
3HauuT, cojib X JOJDKHA COJAEpX aTh Kanui. M3 npenioKeHHbIX BapUaHTOB
MOAXOAUT TOJIbKO Pocdat kamus K;PO,

2. XKénteiii ocamoKk MOXKET 00pa3oBaThCs MpU B3aumojiecTBuM (HochaT-uoHOB C
noHamu cepedpa. Ilpu peakuuu ocdara kanust ¢ HUTpaToMm cepedpa odpazyercs
XKENTHIN ocanok docdara cepedpa:

K3;PO, + 3Ag NO; - Agz3PO, | +3KNO,

OcrajibHbIe BellecTBa He MOAXOIAT:

- Xmopun meau(Il) gaét 3en€Hpli MM roxyooi 0cajok.

- CepHas KucioTa He 00pasyer ocazka ¢ ¢pochaTom Kaausl.

- l'mapokcun 6apust o6pazyert Oemblii ocagok ¢ pocdaTamu.

3. Kakue BemecTBa MOryT pearupoBaTth JApyr ¢ Apyrom?

1. HsPO4 1 HCI

2. HNO:s u H2SiO:s

+ 3. H:S u HNO:

4. H2SiOs nu H2SO.

5.H2S0;5 u H2S

OtBer: U3 mpemioXeHHBIX IMap BEIIECTB pearupoBaTh JIPYr € APYTOM MOTYT
toibko H2S u HNOs (Bapuant 3).

DTO 00BACHICTCS TEM, UTO:

- CepoBogopon (H:S) — BoccTaHoBUTEb

- AzoTHast kucjioTta (HNOs) — CHIIBHBIH OKUCITUTEI

Peakuus nporekaer no cxeme:

H,S + 8HNO; - H,S04 + 8NO, + 4H,0

OcTtanbHble Maphl BEIIECTB HE PEAarupyOT MEXAY COOOM, TaK Kak:

1. HiPOs m HCl — o00e KHCIOTHI, HET OKHCIUTEIHHO-BOCCTAHOBUTECIHHOIO
ITOTEHIMaJIa
2. HNOs m H>SiOs — a30THas KHCI0Ta HE pearpyeT ¢ KPEMHUEBOM KMCIIOTON
3. H:SiOs m H:SO4 — 00e sABIAIOTCA KHUCAOTaMH, HET ABMOKYIICH CHIIBI JIJIS
peakuuu
4. H.SOs m H:S — 00e gBISIIOTCA BOCCTAHOBHTEISAMHU, HET OKHCIUTEISA IS
IPOTEKaHUS PEaKIUU

Takum  00pa3oM, €IMHCTBCHHAs  BO3MOXKHAs  peakmuss —  3TO

B3aHMOJIEMCTBUE CEPOBOIOPOAA C a30THOM KUCIOTOM.



4. U3 mnpesiokeHHOr0 IepevHsl BellecTB Bbi0epuTe JBa BelleCTBa, €
KOTOPbIMH B3auMoJeiicTByeT pacTBop Hutpara ceunua(ll).
1. cepebpo
2. cyabdat Oapus
+ 3. Hoaug Kaiaus
4. arietat Kajausg
+ 5.1MHK
Otger: 3 (Moaun kausi) v 5 (IMHK)
Pemenne:
PactBop mutpara cBunma (II) Pb(NOs): MoXeT BCTymath B peakiid OOMEHa U
3amenieHus. PaccMOoTpuM Kax10€ BEIIEeCTBO:
1. Cepebpo (Ag) — He pearupyert, Tak Kak cepeOpo MeHee aKTUBHBIA METalll,
YeM CBUHEII.
2. Cynbdat 6apus (BaSOs) — HepacTBOPUM, TOITOMY PEaKIHs HEBO3MOXKHA.
3. Momuy kamast (KI) — pearupyer ¢ oOpa3oBaHHEM OCA[Ka HOMMAA CBUHIA
Pb(NO:s). + 2KI — Pblz | + 2KNO:
4. Anerar xamus (CH:COOK) — peakiust He uaéT, Tak KaK BCE MPOAYKTHI
PacTBOPHUMBL.
5. Iunk (Zn) — OGojee aKTUBHBIM METaJlI, BBITECHSIET CBUHEI U3 COJIM: Zn +
Pb(NOs). — Zn(NOs)2 + Pb
Takum o0Opa3zom, pactBop HuTpara cBuHUA(Il) pearupyer ¢ Honuaom kamus (c
oOpa3zoBaHUEM OCaJlKa) U [IMHKOM (peaKIlusi 3aMeIeHuUs).

5. O0pa3yoTcsl TOJLKO OJHA COJIb U BOJA MPH B3aUMOENCTBMU H30bITKA
pacTBOpa rHAPOKCHIA KAJHUA C:
1.Cl2
2. NO:
+ 3. CO:
4. Br:
5. S0O:
IIpaBuabHblii oTBeT: 3 (CO2)
Oo0bsicnenue: [Ipu B3ammoneiictBum wu30bITKa THUIpokcuaa kamus (KOH) c
yriekuciasiM razoMm (CO:2) oOpasyeTrcsi TOJIBKO OJHA COJb — KapOOHAT Kaus
(K2COs) 1 Boma (H20):
2K OH + CO: = K:COs +H-0
PaccMoTpum nouemMy npyrvue BapuaHThI HE TOAXOST:
1. Cl. + 2K OH = KCI + KCIO + H:0 (obpa3yrotcs aBe coim)
2. 2NOz + 2KOH = KNO: + KNOs + H20 (06pa3ytotcst a1Be COJH)
3. Br: + 2KOH = KBr + KBrO + H:0 (o6pa3ytoTcs 18e coym)
4. SO, + 2KOH = K.SOs + H:O (o6pasyercss ogHa cojb, HO 3TO HE
€MHCTBEHHBIN MPABUIILHBIA OTBET)
Tonbko B cimydae ¢ CO2 0Opa3yercsi eTUHCTBEHHAS COJIb (KapOOHAT KaJlus) U
BOJIa, YTO COOTBETCTBYET YCJIOBHIO 33/1a4H.



6. U3 mnpeasioxkeHHOro mepeyHsl BelleCcTB BbI0epUTe [Ba BelIeCTBa, C
KOTOPBbIMH B3auMoJeiicTByeT pacTBop Hutpara ceunua(ll).
1. cepebpo
2. cyabdat Oapus
+ 3. Hoaug Kaaus
4. arietat Kajausg
+ 5.11MHK
Otger: 3 (Moaun kausi) v 5 (IIMHK)
Pemenne:
PactBop HuTpara cBunma (II) Pb(NOs). MoxxeT BcTymaTh B peakiiuu OoOMEHa H
3amenieHus. PaccMOTpuM Kax10€ BEIIEeCTBO:
1. Cepebpo (Ag) — He pearupyert, Tak Kak cepeOpo MEeHee aKTUBHBIA METaIll,
YeM CBUHEII.
2. Cynbdat 6apus (BaSOs) — HepacTBOPUM, TOITOMY PEaKIHs HEBO3MOXKHA.
3. Moy kamas (KI) — pearupyeT ¢ oOpa3oBaHHEM 0CAJKa HOIMAA CBUHIA!
Pb(NO:s): + 2Kl — Pbl. | +2KNO:s
4. Anerar xamus (CH:COOK) — peakiust He uaéT, Tak KaK BCE MPOAYKTHI
PacTBOPHUMBL.
5. Iunk (Zn) — Oojee aKTUBHBIM METaJUI, BBITECHSCT CBUHEIl U3 CONH: Zn +
Pb(NOs). — Zn(NOs)2 + Pb
Takum oOpaszoM, pactBop HutpaTta cBuHHa(ll) B3aumopeiicTByer ¢ HoauaoM
Kayinst (C oOpa3oBaHUEM OCaJKa) U LIMHKOM (peakius 3aMeIIeHUs ).

7. Coxkpaménnomy nonnomy ypaBHennro HCOs— + Ca,+ + OH- = CaCOs +
H>O cooTBeTcTBYET B3anMoielicTBHE MEKITY
1. KambLIMHUPOBAHHOM COJIOM Y TrallIEHOW U3BECTHIO
2. XJIOpUJIOM KaJlblUs U MUILIEBOM COI0N
+ 3. ruzipokapOOHATOM KaJIbIIMS M KayCTUUECKOM COIoM
4. XJIOpUJOM KaJbIUsi U OCHOBHBIM KapOoHatoM menu(1l)
S. IUIIEBOM COOU U U3BECTKOBBIM MOJIOKOM
OtBert: 3 (rugpokapOOHAT KaJIbIUs U KayCTUYECKas CO/Ia).
Pemenne:
1. PaccMOTpuM COKpaI€HHOE HOHHOE YPABHEHHE:
HCO3 + Ca?* + OH™ = CaCO5; + H,0
2. B ypaBHeHHMHU y4acCTBYIOT:
« rtuapokapoonar-uon (HCO3—HCO3-);
« wnoH kaneuus HCO3;
o TuApokcua-uon OH™.
3. Ilpoananu3upyemM BapUaHTHI:
Bapuant 1: kanpuunupoBadHas coga Na,CO5 u raménas uzsects (Ca(OH),):
« Na,CO; maét CO3",ane HCO3Z ;
e HE MOJXOMIMT.
BapuanT 2: xnopun kaneius (CaCl,) u nmumesas coga (NaHCO;):
o naér HCO3, Ho Her OHT;
o HE MNOJXOIUT.



Bapuanut 3: ruapokap6onar kameius (Ca(HCO3),) m kaycrmyeckas copa
(NaOH):
« coaepxur HCO3 u Ca®™;
e maét OH™.
e TIOAXOJIMT.
BapuaHT 4: X710pua KaJabliKs U OCHOBHOW KapOOHAT MEIH:
« Hetr HCO3.
e HE IOAXO/IHT.
BapuaHT 5: nuiieBas coja i MU3BECTKOBOE MOJIOKO:
. mer Ca??.
 HE ITOJXO/IHT.

8. M3 npensiokeHHOro TIepedyHsi BbIOepUTe /[Ba BelIeCTBA, KOTOpbIe
pearupyioT ¢ pacTBOpaMH 1iejJ04eii.
+ 1.Fe
2.C
3.Cu
4.S
+5.2Zn
Oteer: 1 (Fe) u 5 (Zn)
IMosicHenmne: M3 mnpejuioeHHBIX BEIIECTB C PACTBOpPAMH IIEJIOYEH pearupyror
xkene3o (Fe) u nuHk (Zn). 9T0 00BSACHICTCS TEM, UTO:
o 7Kenezo pearupyer ¢ pacTBOpaMH IeJoYed TIpU HArpEeBaHUU C
o0pa30BaHWEM KOMILUICKCHBIX COCTMHCHUMN:
Fe + 2NaOH + 2H,0 — Na,[Fe(OH),] + H, T
o IIMHK aKTHBHO pearupyer ¢ pacTBOpaMy IIeJoYeid ¢ oOpa3oBaHUEM
IIMHKATOB U BBIJICJICHUEM BOJIOpO/IA:
Zn + 2NaOH + 2H,0 — Na,[Zn(OH),] + H, T
OcTanpHbI€ BEIIECTBA U3 CMHICKA HE PEarupyroT ¢ paCTBOPAMH IIEIOYCH:
o Yrunepoa (C) He pearupyet
o Menp (Cu) He pearupyeT (CTOUT B Py aKTUBHOCTH IIOCJIE€ BOJOPOAA)
o Cepa (S) He pearupyeT HaNPSIMYyIO C PaCTBOpPaMU IIET0UEH

9. U3 npenio:keHHOTO MNepeYHsi BbIOepUTE JABa BelIECTBA, C KOTOPbIMH
pearupyer coJIsiHasi KUCJI0TA.

1. AgBr

+ 2. (NH.)CO:s

3. 12

+4.2Zn

5. NaNO:s

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

Pemenue:

Consinas xkucnota (HCI) pearupyet co clieyoluMu BelecTBaMuy U3 CIUCKa:



1. (NH,), CO5 (kap6ounar ammonwusi) Peaxrms: (NH,), CO; + 2HCl - 2NH,Cl +
H,0 + CO, TlpoucxoauT BbIJIETEHHUE YTJIEKHUCIOr0 Ta3a, oOpa3oBaHHUE XJIOpUIA
aMMOHWUS ¥ BOJIBI.
2. Zn (muHK) Peaknus: Zn + 2HCl = ZnCl, + H, T lluHK Kak aKTHBHBIA MeTalT
BBITECHSIET BOAOPO/]I U3 KUCIIOTHI, 00pa3yst XJIOpHUJI IIMHKA.
OcTanbHbI€ BEIIECTBA HE PEArHPYIOT C COJITHON KUCIOTOM:

o AgBr (6bpomun cepebpa) — HEPaCTBOPUM B BOJIC

o |2 (#lox) — ManoakTUBHBIN TaJIOreH

o« NaNOs (auTpar HaTpusi) — COJIb CHUJIBHOW KHCJIOTHI, HE BCTYMAeT B

peakimio oOMeHa

10. Peakuusi MFOHHOTO 00MeHA He NMPOTEeKAeT MeKIY
1. Na.COs u HCI

2.NaHCOs u NaOH

+ 3.HNOs u Na.SO4

4. ZnSO4+ u HCI

5. NaBr u AgNOs
OtBet: 3 (HNOs u Na2S0O.)

Pemenmne:
Pemenmne:

PaccMoTpuM Kaxayro Mapy BEIIECTB U OMNPENEIUM, BO3MOXKHA JIM PEaKIIUs
MOHHOTO OOMEHa:
1.  Na,COz + 2HCl - 2NaCl + H,0 + CO, T Peaknus mnpoTekaeT, TaK Kak
obpazyercs ra3 CO,.
2. NaHCO; + NaOH — Na,CO3; + H,0 Peakuus uaér, oOpasyercs cpeaHsis COIb
¥ BOJIA.
3. HNO; + Na,S0, — peakius He UAET, TaK Kak:
e HET 00pa3oBaHMs OCAJIKa;
e HET BBIJICJICHUS Ta3a;
e He oOpasyercs cnadbIi ANEKTPOTUT. Bee MPOyKThI paCTBOPHUMBI.
4. ZInSO, + 2HCl — peakmus HEBO3MOXXKHA, TaK KaK BCE BEIIECTBA
PacTBOPHUMBI, HO:
« ZZ7n** me pearmpyer ¢ H*;
« SO0%™— me pearupyer c Cl™.
5. NaBr NaBr + Ag NO; — AgBr | +NaNO; Peaknus uaér ¢ obpa3zoBaHuem
ocanka AgBr.

11. W3 npeasioxkeHHOro mepedyHsl BelleCcTB BbI0epUTe [Ba BelIeCTBa, C
KOTOPBIMH pearupyet rupokcoxjopuj xesue3a(Il).

+ 1. NaCIO

2. MgSO4

3. Fe(OH):

+ 4. HNO:

5.MgO

Peienue:



['uapokcoxnopun xenesa(ll) umeer popmyny FEOHCI. PaccMoTpruM BO3MOXKHBIE
peaxkuuu:
1. NaClO (runoxsoput HaTpusi) MoxeT okuciauth Fe?** mo Fe*': FeOHCI +
NaClO — Fe(OH)CI;, + NaCl
2. HNOs: (a3oTHas KHCIIOTa) pearupyer ¢ 0oOpa3oBaHMEM HHTpaTa Kejesa:
OcTaspHbI€ BELIECTBA HE PEarupyor:
o MgSOs — cynbdaTr MarHust He BCTyNaeT B peakliio 0OMeHa
o Fe(OH)s — ruapokcun xenesa(lll) He pearupyer ¢ ruapOKCOXJIOPUAOM
xkenesa(ll)
o MO — okcua MarHusi He pearupyet B JaHHBIX YCIOBHUAX
Takum 00pa3om, paBUIbHbIE OTBETH — | 1 4.

12. W3 npeasio:KeHHOT0 NepevHsi Bbi0epuTe JABa psijia BellleCTB, ¢ KAXKAbIM U3
KOTOPBIX pearupyeTr pacTBOp KapOoHATAa HATPHA.
1. N2O5 u NO
+ 2. CO2u HNO:s
+ 3.HNOs u KHSO.
4.HNOs u K2S0.
5.Ba(OH). u C:H50H
Pemenne:
PaccmoTpum KaxK I psii BEIIECTB:
1. NZ 05 151 NOZ:
N,05 + Na,CO; — peakuust HE UAET
NO, + Na,CO; — peakuus HE UAET HATPSAMYIO
CO, nu HNO;:
CO, + Na,CO5; + H,0 = 2NaHCO5 l(o0pasyercs ruapokapOOHAT HATPHS)
« HNO3; 4+ Na,CO; —» NaNO; + CO, T +H,0 (peakuust uaét ¢ BbLICICHHUEM
YTJIEKHUCIIOTO Ta3a)
3. HNO; u KHSO,:
« HNO; + Na,CO; —» NaNO; + CO, T +H,0
« KHSO4 KHSO, + Na,C0; = K,S0, + Na,SO, + CO, T +H,0
4. HNO; u K,S0,:
o HNO; pearupyet (cM. BbIIE)
o K,SO,ne pearupyer ¢ Na,CO5, Tak Kak Bce MPOAYKThI pACTBOPUMBI
5. Ba(OH), u C,HsOH:
« Ba(OH), + Na,C0O; = BaCO5; | +2NaOH (obpa3yercs ocanok)
o Otanon C,H;OH He pearupyer ¢ kapOoHAaTOM HaTpus
Takum oOpaszom, TOJIBKO B psigax 2 U 3 00a BEIIECTBAa pearupyroT ¢ pacTBOPOM
KapOoHaTa HaTpusl.

* N

13. U3 npenioxkeHHOT0 NepeyHsi BbIOepUTe JBA Psiia BEleCTB, ¢ KAXKIAbIM U3

KOTOPLIX pearupyer pacresop KﬂpﬁOHaTa HaTpusl.
1. NzOs nu NO



+ 2. CO2 1 HNO:s

+ 3. HNOs u KHSO4

4. HNOs u K2SO4

5.Ba(OH)2 u C.HsOH

Hemenue:

PaccMoTpuM Kax bl psijl BEIIECTB:
1. N,05 u NO:
o N,05 + Na,CO3 — peakuust HE UAET
o« NO + Na,CO53 — peakuus He UAET
2. CO, u HNOj:
« (€O, + Na,CO; + H,0 = 2NaHCO3 | (peakiust uner)
« HNO3; + Na,CO; = NaNO; + CO, T +H,0 (peakmus uiér).
3. HNO; u KHSO,:
« HNO; + Na,CO; = NaNO3 + CO, T +H,O0 (peaxmus uner);
« KHSO, + Na,CO; - Na,S0, + K,SO, + CO, T +H,O0 (peakuus ungr).
4. HNO; u K,SO,:
« HNO; + Na,CO; = NaNOj + CO, T +H,O0 (peakuus uner);
« K2K,SO, + Na,CO; = peaxius HE UJET.
5. Ba(OH), u Na,CO; —:
« Ba(OH), + Na,C0O; — BaCO5 | +2NaOH (peakmus uznér),
o« C,H;0H + Na,CO; — peakuus HE UIET.

2 cemecTp
Koab1 kouTposupyembix komnerennuii: OK 01, OK 02, OK 04, OK 07
dopMa KOHTPOJISI: 3a4€T C OlleHKOHU (AudepeHImpoBaHHbIN 3a4eT)
Bomnpocs! k 3auery
CocTtaBbTe MUCHbMEHHBIN OTBET Ha JiBa Bompoca (110 BEIOOPY)
1. CoBpemeHHas MOJIeNIb CTPOEHHUS aToMa.
2. DIeKTpoHHas KOH(HUTYpaIus aToMa.
3. Knaccudukarus XUMHYSCKUX 3JICMEHTOB (S-, P-, 0-3J1€MEHTBHI).
4. BanentHocth. KoBajieHTHasi CBsI3b, €€ PA3HOBUJAHOCTH M MEXAHU3MBI
oOpa3oBaHUs
(OOMEHHBIH U IOHOPHO-AKIICTITOPHBIN).
5. Monnas cBsa3b. MeTtamundeckas cBsi3b. BomopoiHas CBS3b.
6. U3zoTompl, OCHOBHOE W BO30YXKJIEHHOE COCTOSIHHE aToMa, THOpUIu3aIus
ATOMHBIX OpOUTAJICH.
7. Ilepuoauueckas cucremMa xuMuueckux s3nemMenToB /.M. Meneneena.
8. [Ipornossl J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
9. Knaccudukanuss u TUMBI XUMUYECKUX PEAKIHUN C ydacTHEM HEOPTaHUYEeCKUX
BEILIECTB.
10. Moub Kak eIMHHIA KOJTUYECTBA BerlecTBa. MossipHas mMacca.
11. 3akoH ABoraapo.
12. Monsipublii 00beM razoB. OTHOCUTENbHAS TUIOTHOCTH ra30B.
13. Teopust 37I€KTPOTUTUUECKOMN AUCCOIUAIUH.



14. Peaknuu moHHoro obmena. CocTaBieHHE peaklUii MOHHOTO OOMEHa IyTeM
COCTABJICHMSI MX TTOJIHBIX U COKPAIICHHBIX HOHHBIX YPABHEHUM.

15. Tuppomu3 coseil. 3HaueHHWE THUAPOSM3a B OHOJOTMYECKUX OOMEHHBIX
npoleccax.

[IpumMeHeHue ruIpoin3a B MPOMBIIIIIEHHOCTH.

16. IIpeameT HEOpPraHUYECKON XUMUHU.

17. B3auMOCBsI3b HEOPTaHUYECKUX BEIIECTB.

18. Knaccudukaiys HeOpraHM4eCKux BEIIECTB.

19. IIpocTeie U CIIOKHBIE BEIIECTBA.

20. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KUCIOTHI, COJIH).
21. Homenkmatypa ¥ Ha3BaHHE HEOPTaHUYECKUX BEIIECTB HCXOI W3 UX
XUMUYECKON (OPMYJIBI WM COCTABIICHUEC XUMHYECKOW (HOPMYJIBI HUCXOIS U3
Ha3BaHUS BEIIECTBA MO MEKIYHAPOTHOMN MM TPUBUATIHLHON HOMEHKIIATYPE.

22. KpucramioruapaTsl. ArperaTHble COCTOSHUS BEIIECTBA.

23. Kpucraminueckue 1 aMOp(pHbIE BEIIECTBA.

24. Tumbl KPUCTAUIMYECKHX pEHIEeTOK (aTOMHas, MOJIEKYJsipHasi, HWOHHas,
MeTaJlTnyecKas).

25. 3aBUCUMOCTh (U3MYECKUX CBOWCTB BEIIECTBA OT TUIMA KPHUCTALIMYECKOU
PEILIETKH.

26. O0mue pusnyeckue 1 XuMHU4YecKre cBolcTBa MeTauioB. CriocoObI MOTyUeHHUS.
27. 3HayeHWE METAUIOB W HEMETAUIOB B TMPHUPOJE H KU3HEACATCIHLHOCTH
YeJI0BEKa U OPTaHNU3MOB.

28. Koppo3usi MeTauioB: BHUABI KOPPO3UH, CIOCOOBI 3alIUTHl METAIOB OT
KOPpO3HH.

29. OO0mue mpeaCcTaBiICHUS O MPOMBINIJICHHBIX CIIOC00aX MOMYyYEeHUS XHMHUYCCKUX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI).

30. YepHas u 11BeTHASI METAJUTYPTHUsl.

31. TIlpeamer opraHuueckoid XuMUU. B3auMOCBs3b HEOPraHUYECKUX W
OpPraHUYECKUX BEIIECTB.

32. XUMHYECKOE CTPOCHHE KaK TOPANOK COCAUHEHUS aTOMOB B MOJIEKYyJe
COTJIaCHO MX BaJICHTHOCTH.

33. OCHOBHbBIE TIOJOKEHUSI TEOPUHM XHUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
coenuHenuii A.M. Bytiepoga.

34. YTnepoIHbIi CKeNeT OPraHnIeCKOW MOJICKYJIBI.

35. MonekynspHble U CTPYKTYpHBIC (pa3BEpHYTHIC, COKpAIICHHBIE) XUMUYECKHE
bopMyIblL.

36. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUUECKOTO CTPOCHUS MOJIEKYI.

37. 3omepus 1 nu3omepsl (CTpyKTypHasi, reoMmeTpuueckas (Liuc-TpaHC-u30Mepus).
38. Kimaccuduxarnyst 1 0cOOEHHOCTH OPTaHUYECKUX PEaKIIUA.

39. PeaknmioHHbIE TICHTPHI. Pagukaisl.

40. [1epBoHaYANIbHBIE TIOHSTHS O TUTIAX ¥ MEXaHU3MaX OPTaHUYECKUX PEAKIIHA.
41. [lpumenenue U OGMOIOTUYECKAS POJIb YTIIEBOIOB.

42. OKHCIIeHHUE YTIIEBOJIOB — UCTOYHHUK YHEPTUH KUBBIX OPTaHU3MOB.

43. O6macT MPUMEHEHUS AMUHOKHCIIOT.

44. TlpeBparienusi 0€TKOB MUIIK B OpTaHU3ME.



45. Ponp OpraHnyecKoi XMMHUH B PEIICHUH TPOOJIeM MUIIEBON O€30MMacCHOCTH.

46. XMMUYECKHUE PEAKIIUH.

47. Knaccudukanus XUMHYECKUX PeaKIuii: 1o (a3oBOMY COCTaBy (TOMOT'€HHBIE U
reTepOreHHbIE), 0 HCIHOJIb30BAHUIO  KaTalau3aropa (KaTaIUTHYECKHUE U
HEKaTaJIMTUYECKHUE).

48. Posb KaTanu3aTopoB B MPUPOJIE U MPOMBIILIEHHOM IIPOU3BOJICTBE.

49. Karanuzatopsl 1 Katanu3. Poip kaTaau3atopoB B IPUPOJIE€ U TPOMBIITUIEHHOM
IPOU3BOJICTBE.

50. Knaccudukamuss XUMHUYECKHMX peakiuil: 1o TermioBoMy  3ddekty
(9K30TEPMHUYECKHE, DSHIOTEPMHUYECKHE), MO0 oOparuMoctd (oOpatumbie U
HEOOpaTHUMEIE).

51. TemnnoBbie 3PPEKTH XUMHUUECKUX PEAKIIHIA.

52. TepmoxuMHU4ECKHe YpaBHEHHS.

53. [lonsatre 00 SHTAIBIIUKA U SHTPOITHH.

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

55. Posb cMelieHus: paBHOBECHUS B TEXHOJIOTHUYECKUX MPOLIECCaX.

56. [Tpunnun Jle [arense.

57. ucnepcubie cucreMmsl. Kommonnnele cucreMsl. ICTUHHBIE PacTBOPBI.

58. KauecTBeHHbIE XMMUYECKHE pEAKLIHUU, XapaKTEepHbIE A OOHApyXKEHUs
HEOPraHUYECKUX BEIIECTB (KATUOHOB U AHUOHOB).

59. CocraBnenue ypaBHEHUH peaknuii oOHapykeHuss KatuoHoB [-VI rpymm u
aHUOHOB, B T.4. B MOJIEKYJISIPHOW U MOHHOU (popmax.

60. Dkonormdeckas 6€30MaCHOCTD MOCIEACTBUN OBITOBOW M MPOW3BOJICTBEHHOM
JIESITEIbHOCTH 4YeJIOBEKa, CBsI3aHHAs C MepepabOTKOM BEIIeCTB; MOWCK M aHAlU3
XUMHYECKON HHPOPMAITUHN U3 PA3INIHBIX HCTOYHUKOB.

TecToBoe 3a71aHue K 3a4eTy

1. C opomoBogopoaom HE pearupyer:
+ 1. aTan

2. 3TUJIEH

3. aneTuiIeH

4. OyTtaaueH

2. K keToHaM OTHOCHTCH:

1. penon

+ 2. aleToH

3. IUKJIOTeKCaH

4. rIMuvH

3. ITaHOJ MOXKET OBbITH MOJIYyYeH:

+ 1. rugpaTanuen STUeHa;

2. TUIPUPOBAHUEM ITAHA;

3. OpoMUpOBaHUEM dTaHAIIS;

4. OKUCIIEHUEM 3TAHOBOU KUCIIOTHI.

4. AToMBI Yyrjiepoaa B COCTOSSHMM SP?-THOpUAM3AIUMM NPHUCYTCTBYIOT B
MoOJIeKYJIe:

1. rekcana;



2. IEHTHHA-2;

3. LIMKJIONPOIIaHA;

+ 4. GeHzona.

5. Ilpn mosHoM cxxurannm 4,4 r nponmaHa B HU30bITKe KHCJOPOJa MOKHO
MOJIYYUTh (IIPH H. y.) cjaenyromui o00bem CO::

+1.6,72 n;

2.22,4 m;

3.224 g

4. 4400 5.

6. C 11eJI0YHBIMHM METAJUIAMH PearupyloT:

+ 1. cnupThl, anbaErUAbl U KETOHBI,

2. aJIKUHBI, AIKEHBI, AJIKATUCHBI;

3. (eHosbl, KApOOHOBBIE KUCIIOTHI, CHUPTHI;

4. aMUHOKHCIJIOTBI, MOHOCaXapH/ibl, ApEHBI.

7. IIpoMBIIUIEHHBIH TMPOLECC TPOU3BOJACTBA CEPHONl KHCJIOTHI O0OBIYHO
BKJIKOYAET B Ce0H CIeAyllnne CTaIuu:

1. momyyenue H.S, okucieHue ero OMXpoMaTOM Kaius, JEUCTBHE IIEJIOYM Ha
MPOAYKThI PEAKIUU;

2. cuHTe3 cyib(ara HaTpus, 00pabOTKa MOITYYEHHOM COJM a30THOU KUCIIOTOM;

+ 3. noiyyeHHWe MOUOKCHIAa cepbl, OKucieHne ero a0 SOs, pacTBOpEHUE
MOJIY4YEHHOT'O0 OKCHUJIA B BOJIC;

4. HarpeBaHue nupuTa 0€3 JOCTyma BO3/AyXa, PE3KOE OXJIAKICHHUE MOJYyYECHHOU
CMECH.

8. OrmerbTe Bapuant, B KoTOopoM mnepeunciedbi TOJIBKO Bemecrsa,
pearupymouye ¢ BOAHBIM PACTBOPOM IEJI0YM:

1. pochopnas kucnora, ruapokcu xenesa (Il), okcun azora (V);

2. oxeua meau (II), constHas KucioTa, HUKEb;

+ 3. cynbdart xenesa (III), consiras kucnora, okeun cepol (IV);

4. nuHK, cynbdar 6apus, rugpokcua xpoma (II1)

9. ATOMHas pelIeTKa XapaKTepHAa JJIs:

1. HaTpus U a30Ta;

2. XJI0OpHU1a MarHusi 1 KPEMHHUS;

3. ajMasa | TJII0KO03bI;

+ 4. okcuna kpemuus (IV) u rpadura.

10. K peakuusiM 3aMeLieCHUS] OTHOCUTCS:

+ 1. B3auMoeiicTBHE 3TaHa C OpOMOM;

2. peakuus rugpokcuaa kanus ¢ HF;

3. okucnenue CO no COo;

4. peakuuys MEXIy alleTUICHOM U BOJIOM.

11. B npuBeleHHOM CHHCKE OTMETbTe BAPMAHT, B KOTOPOM IepPe4YuCIeHbI
TOJIBKO coenuHenus, pearupyroiuue ¢ NponaHoBOH KUCJIOTOM:

+ 1. (C:HsOH, Ca(OH)., NaHCO:s)

2. IPOMaHOH, XJIOP, HATPHIL;

3. Mg, CH3OH, CH3-O-CH3;

4. OyTaHOJI-2, XJOPHUI KaIbIHs, OpOM.



12. IleHTaH MOABEPr/IM U30MEpPH3aALUH, NPOAYKT PeaKUMU AerHIPUPOBAIN U
noxyunian yriaesogopoa X (CsHs). IMoaumepmsamusi X W mocJiemayromniasi
00paldoTKe MPOIYKTA CEePoil 1aeT cJieayoliee BelecTBo:

1. monumnponuieH;

2. cepoyraepon;

3. MOJVMBUHUIALIETAT;

+ 4. pe3uny.

13. OrmersTe JIOKHOE yTBepxkaenue:

1. OCHOBHBIE CBOMCTBA Yy METWJIIAMHHA BBIPAXKEHBI IOpPa3/io CHIIbHEE, HEXEIU Y
aHWIMHA,

2. Ip¥ TIOJIHOM CHKMTaHMHU 3TUJIaMHUHA B Kuciaopoze oopasyrorcss CO2, Boaa u a3or;
3. aHWJIMH MOKET OBITh MOJTYYeH U3 HUTpoOeH3o0a aeiicteuem cMmecu Zn + HCI;

+ 4. TUMEeTUIaMUH OTHOCUTCS K IIEPBUYHBIM aMUHaM.

14. OT™MeThTE HCTHHHOE YTBEP KICHHE:

1. u rmoKo03a, U PpyKTO3a pearupyroT ¢ aMMHUAYHBIM PacTBOPOM OKCHJIa cepedpa;
2. KpaxMaJl - NPUPOJHBIA IOJHUMEP, MOJEKYJBI KOTOPOrO COCTOSIT U3 OCTATKOB
caxapo3bl;

+ 3. B XoJe mpouecca OpoXeHHUsS M3 IIIOKO3bl MOTYT OBITh MOJYYE€HBI 3TaHOI,
YKCYCHasl KMCJIOTa, MOJIOYHAsl KUCJIOTA;

4. BOJIOKHA LIE€JUTFOJIO3BI - OCHOBHOM MCTOYHUK IIFOKO3bI ISl OPraHU3Ma 4eJIOBeKa.
15. ®opmasiberuj cnoco0eH NpopearupoBaTh ¢ Kax/AbIM U3 BelECTB:

+ 1. Hz, KMnQO., ¢enour;

2. 04, HCN, 0Oensou;

3. CO, H2, Mg;

4. 3TaHOJ, ATUJICH, ITaH.

16. IIpy wmeJJOYHOM THAPOJIM3E HEKOTOPOr0 NMPHUPOAHOIO BeLIECTBA OBbLIH
MOJIYYEHbI IVIMIEPHUH M HATPHEBBbIE COJIM CTEAPUHOBOM M NMAaJIbLMUTHHOBOM
KHCI0T. 'maposn3y ObL1 IOABEPrHYT:

1. Genoxk;

2. XUTHH;

+ 3. pacTUTENbHBIN KUP;

4. )KUBOTHBIN KUP.

17. CepoBonopon HE mMo:keT ObITH CHHTE3MPOBAH NPH:

1. neficTBUM COJITHOM KUCIIOTHI Ha cynbdua xenesa (I1);

2. B3aMMO/JIEVICTBUU CEPHI C BOJIOPOAOM;

+ 3. mpomycKaHuu BOAOPO/Ia Yepe3 CEPHUCTYIO KUCIIOTY;

4. oopaboTke NazS pa30aBiIeHHON CEPHOM KUCTOTOM.

18. OrmetbTe JIOKHOE yTBep:xkaeHne:

1. B X01e TOMEHHOro Mpoliecca MPOUCXOAUT BOCCTAHOBJIEHHUE Keje3a U3 OKCUIOB
ox nevicteueM CO;

2. IIENOYHbIE METAIbl MOTYT OBITh IOJIYYE€HBI JJIEKTPOJIU30M pPAacIlIaBOB
COOTBETCTBYIOIIUX COJIEH;

+ 3. OCHOBHOE chIpbe s npousBojacTBa amoMmuuusi - AlCls, u3 koroporo
cBOOO/IHBII METaJUI MOJIy4aloT ACHCTBUEM YTIEpoaa;



4. mpu »3JeKTponu3e BOAHOTO pactBopa cymbdata meau (II) ¢ wHEpTHBIMHU
AJIEKTPOIAMU Ha KaTOJI€ BBIICIISIETCS ME/b, & HA aHOAE - KUCIIOPO/I.

19. B paayO - S - Se - Te:

1. yBenu4uuBaeTcs JIEKTPOOTPULIATEIILHOCTD, YMEHBIIIAETCS SHEPTUSI MOHU3AIINUH;
2. pacTeT BbICIIAs BaJCHTHOCTb, YBEJIWYMBAETCSA OOIIEE YHUCIO AJICKTPOHHBIX
YPOBHEW;

3. HE WU3MEHSETCA YMCJIO OJJIEKTPOHOB Ha BHEUIHEM YPOBHE, YMEHBIIAIOTCS
KHUCJIOTHBIE CBOMCTBA COOTBETCTBYIOIIMUX JIETYUYHX BOAOPOIHBIX COCIUHECHUN;

+ 4. mamaer >JIEeKTPOOTPUIATEIBLHOCTh, YBEIMYMBAIOTCA BOCCTAHOBUTEILHBIC
CBOIfCTBA HOHOB D2~ .

20. K uyncay CHIBHBIX 3JIEKTPOJUTOB OTHOCATCS:

1. rugpokapOoOHaT HATpUsI U OPOMOBOJIOPOIHASI KUCITIOTA;

2. MaclisiHas KUCJIOTa U TUJIPOKCHU] HaTpUs;

3. xaopun menu (II) u kpeMHHUEBast KUCIIOTA,

4. runpokcu aMMoHUs 1 HUTpaT *xkene3a (I11).

+ 5. cpenu mpenyioKeHHBIX BapHaHTOB HET HaOopa, COCTOSIIETO TOJBKO W3
CHWJIBHBIX 3JICKTPOJIUTOB.

1.4. OueHouHble MaTepHajbl [Jisl NPOBeJeHUS TeKyllel aTrecTauuu M
PYOEKHOI0 KOHTPOJIsI 00YYAKOIIMXCH M0 JUCHHUILIHHE

Paszgea 1. OCHOBBI CTPOCHHS BeIECTBA

Tema 1.1. CTpoeHue aTOMOB XMMHUYECKHX 3JIEMEHTOB U MPUPOJAA XUMHYECKOM
CBSI3HU

dopma TeKylero KOHTPOJIsi: TECTUPOBAHKE, MPAKTUUYECKas paboTa

Koa xonrpoaupyemoit komnerenuuu: OK 01

TecToBOE 3a1aHME

1. XuMuueckasi CBSI3b B MOJIEKYJIAX CEPHOI KHCJIOTHI H 030HA COOTBETCTBEHHO
1. KOBAJICHTHAA IIOJIAAPpHAA U NOHHAA

2. KOBAJICHTHAA HCIIOJIAPpHAsA U HOHHAA

+ 3. KOBaJICHTHAsI MOJISIPHAS ¥ KOBAJICHTHASI HETIOJISIpHAas

2. XumMuYecKasi CBfi3b B MOJIEKYJIAX O030HA M XJOPHAA KAJbIHS
COOTBETCTBEHHO

1. xoBaneuTHAA IoJsipHasd U HOHHasd

2. KOBaJIEHTHAs ImoJsIipHasd U KOBAJICHTHAS HCIIOJISIpHAs

+ 3. KOBAJICHTHAS] HENOJISIPHAS U HOHHAs

3. K d —»sjemMeHTaM OTHOCHTCS:

1.K

+ 2. Fe

3.5

4. Br

4. Atombl C 1 Si MMeIOT 0JJUHAKOBOE YHCJI0

1. anexkTpoHOB

2. BHEPreTUYECKUX YPOBHEN

3. HEUTPOHOB B SApE



+ 4. 3]IeKTPOHOB Ha BHEIIIHEM YHEPTreTUUECKOM YPOBHE

5. Css3pb, o0Opa3oBaHHasi 32 cueT 00pPa3oBaHHWsl OOIIMX JJICKTPOHHBIX MAap,
Ha3bIBAETCA

1. meTannuueckon

2. NIOHHOH

+ 3. KOBaJIEHTHOU

6. K s-3j1eMeHTaM OTHOCHUTCS

1.S

2. Br

3. Fe

+4. K

7. XumMu4eckasi CBsi3b B MOJIEKYJIAX CEPHOM KHMCJIOTHI U XJOPHUAA aMMOHMS
COOTBETCTBEHHO

1. KoBaneHTHast HEMOJIAPHAS U MOHHAs

+ 2. KOBAJICHTHAs MOJIAPHAS. U MOHHAs

3. KOBaJICHTHAas MOJISIPHAs U KOBAJCHTHAsI HEMOJISIPHAS

8. Ilyrem coennnennsi atoMoB o Homepom 11 u 17 oGpa3yercs BemecTsBo ¢
XHUMHYECKOH CBA3HIO

+ 1. noHHOM

2. KOBAJICHTHOW HETOJSIPHOMN

3. METAJTNYECKOU

4. KOBAJICHTHOU TMOJSPHON

9. KoJuun4yecTBO JJIEKTPOHOB HAa TOCJEIHEM JHEPreTU4eCKOM YPOBHeE
COOTBETCTBYET (/17151 3JIEMEHTOB IJIABHBIX MOATPYIII)

+ 1. HOMepy rpymIIbI

2. IOPSIAKOBOMY HOMEPY

3. Homepy nepuoja

10. Cpeam BemecTB, ykazanubix B psaay CaO, HNO3, C12, CO2 koan4ecTBO
COCIUHEHHUH C KOBAJICHTHOM MOJIIPHOM CBA3bLI0 PABHO

+ 1. nBym

2. TpeM

3. yeTbIipemM

11. Anma3y cOOTBETCTBYET

1. MOHHAsT XUMUYECKasl CBSA3b

2. KOBaJICHTHAsI MOJIAPHAsi XUMHUYECKasl CBS3h

+ 3. KOBaJICHTHAs HEMOJISIPHAsI XUMUYECKasi CBSI3b

12. Ilyrem coexuHeHusi aTOMOB moJa HoMepoMm 1 u 8 oOpa3yercs BemecTBoO C
XUMHYECKOH CBA3BIO

1. KOBaJIEHTHOM HEMOISAPHOU

2. METaJJTNYECKOU

3. HOHHOU

+ 4. KOBAJICHTHOU MOJISIPHOI

13. B paay xumnueckux 3j1eMeHTOB Li—-Be—B-C merasuinueckne cBoiicrpa:

1. U3MEHSIIOTCS MEPUOINYECKHU

2. HE MEHSIOTCSA



+ 3. ocnabeBaroT

4. yCunuBaroTCs

14. Cpean BemectB, ykazanubix B psaay NH3, 02, HCl, SO2 koauvecTBO
COCIMHEHU U C KOBAJICHTHOM MOJIAPHON CBA3bI0 PABHO

1. yetsipem

2. IByM

+ 3. TpeMm

15. CBs3b, 00pa3oBaHHasi 32 c4eT 000011eCTBJIEHUS BAJIEHTHBIX 3JIEKTPOHOB,
HA3bIBaETCHA

+ 1. KOBaneHTHOMU

2. METAJUTNYECKOU

3. HOHHOH

IIpakTnueckass padoTa: peHICHUME NPAKTUYECKUX 3alaHUl Ha COCTAaBJICHUE
ANIEKTPOHHO-Tpaduueckux Gopmyi seMeHToB 1-4 nepuosos. Perenue 3ananuii
Ha UCIOJb30BAaHUE XHMHUYECKOW CHMBOJIMKM W Ha3BaHWM COEIWHEHUN MO
HOMEHKJIAType MEXAYHAPOJHOTO COK03a TEOPETHYECKON U MPUKIIAIHON XUMHUHU U
TPUBUAJBHBIX HA3BAaHUU JUISI COCTABIICHUS XUMHUYECKUX (HDOPMYJ JBYXaTOMHBIX
COCJIMHEHUN (OKCHUJIOB, CYNb(PUIOB, TUAPHUIOB U T.I.) U JPYTUX HEOPTaHUYECKUX
COEIMHEHU OTIEIbHBIX KIaCCOB.

IIpakTnuyeckas padora
CocTtaBnenue ¢GopMyIll 1 HOMEHKIIATypa HEOPTaHUIECKUX COeTMHEHUHN
eab padoTsl
HayuuThbCcsi COCTaBIATH ANEKTPOHHO-Tpadudeckue GopMyIbl dJIEMEHTOB MEPBBIX
YeTBIPEX MEPHOJI0B, UCTIOIH30BATh XUMHUECKYIO CHUMBOJIMKY M HOMEHKJIATYPY AJIS
cocTaBJIeHUs POPMYJI HEOPraHUUECKUX COCTUHEHUI.
Teopernvyeckue 0CHOBBI
DJIeKTPOHHO-Tpauyeckass ¢opmyna — 3TO CXEMAaTUYECKOE H300pakeHue
pacrnpeziesieHus 3JIEKTPOHOB MO0 OpOUTANISIM aTOMa UM HOHA.
OCHOBHBIE MpaBUjIa COCTaBJICHUS:
e DJIGKTPOHBI 3AMOJHSIOT OpPOMUTAIM COIJIACHO MPUHIUIY HaWMEHbIIeH
SHEpruy;
e HA OIHOW OpOWTAIM MOXXET HAXOAWTHCA HE OoJee IBYX DIIEKTPOHOB
(npunuun [Maynm);
e DJIGKTPOHBI PACIONATAIOTCA TaK, YTOOBl MaKCUMH3UPOBATh  YHCIIO
AJIEKTPOHOB C OJIMHAKOBBIM CIIUHOM (TIPaBWIIO XYH/IA).
IMopsinoK BbINOJIHEHHST PAdOTHI
1. CocrasJiieHue 3J1eKTPOHHO-TPaguyecKux Ghopmy.i:
o OIpEAENUTE YUCIIO JIEKTPOHOB B aTOME IO MOPSIKOBOMY HOMEDY;
o PpacmpenenuTe OAJIEKTPOHBI IO DJHEPreTUYECKHUM  YpPOBHSAM U
MIOJTypOBHSIM;
o H300pa3uTe rpauUECKH C MOMOIIBIO SYEEK M CTPEIIOK.
2. PaGora ¢ XuMH4YeCKOH HOMEHKJIATYPOIi:



o W3Y4YUTe TIpaBUja COCTaBJICHHS (OPMYT OKCHUIOB, CYJIb(PHUIOB,
TUJIPUJIOB;
o HAy4YHUTECh OINPEACNIATh BAJIEGHTHOCTh DJIEMEHTOB;
o OCBOWTE MpaBuia cocraBiaeHus HazBanuii no [UPAC.
3. IlpakTuyeckue 3aJaHUsI:
3apnanme 1. CoctaBbTe 3JeKTpOoHHO-Tpaduueckyro dopmyny atoma xsopa (Cl).
Pemenne:
o IlopsnkoBeiii HOMep: 17
« DnextponHas popmyna: 1s22s22p°3s23p°>
o DIIEKTpOHHO-TpaduyecKas:

3yposenn: 1] T| 1

33 3p
2yposenp: T| T| 1)

2s 2p
lypoBens: 1]

1s

3ananme 2. CocraBbTe Qopmyiny okcuaa kaibius (Ca0O). Pemenue.
o BanentHocTh Kanbius: 11
o BanentHocts kucnopona: Il
o @opmyna: CaO
3ananme 3. HazoBute coequnenue Fe,05. Pemenne. Oxcun xenesza (11I).
KoHTposbHBIE BONIPOCHI
1. Yro Takoe snmekTpoHHO-rpadudeckas Gopmymna’?
2. Kakue mpaBuiia HEOOX0IUMO COOTIOIATh IMPU COCTaBJICHUH (HOpMYyJT?
3. Kaxk onpenenuts BaJeHTHOCTDH dIeMEHTA?
4. Ha3oBuTE OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COSAMHEHUHN U X (DOPMYJIBI.
5. B uém ornnune Homenknatypsl [UPAC oT TpuBUanbHBIX Ha3BaHU?
TpedoBanus k oT4éTY
B omuéme 0onsicnovt 6vimo:
e 1ICJIb pabOTHI;
 BBITIOJTHCHHBIC 3aJIaHUS C TTOAPOOHBIMU PEIICHUSIMU;
e OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI;
e BBIBOJBI 110 paboTe.

IIpakTnueckas padora Ne 1 C permieHuem
Tema: Pemenune mpakTUYECKUX 3aJaHUKA HA COCTaBJIEHUE DJIEKTPOHHO-
rpaduaeckux Gopmyi anemMeHToB 1-4 mepruoaos.
eanb pa6oThl: 0TPabOTATh HABBIKHM 3aMIOJHEHHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB
AJIEMEHTOB JJIsi yYMEHHSI YCTaHABIMBATh CBSA3b MEXKAY CTPOCHHEM aroMa u
CBOMCTBaMH 3JIEMEHTOB
OobopynoBanmue:
1. YueOuuk
2. Terpanp
3. Pyuka



4. Tlepuoanueckas cuctemMa xumuueckux anemenTon .M. Menaeneesa

5. bnank ¢ 3agaHusaMu

OcHOBHBIE TeOpeTHYECKHE MOJIOKEHHS:

BcecnioMHMM, YTO MBI 3Hae€M 0 CTPOEHUH JIEKTPOHHOH 000JI0YKH aTOMA

1. DnekTpoHbl ¢ OJM3KUMH 3HAYCHUSIMU DJHEPrud oOpa3yloT AJIEKTPOHHbIE
(?HEpreTUYecKne) ypoBHH

2.Yucno SIEKTPOHHBIX YPOBHEW = HOMEPY NEpuoAa, B KOTOPOM HAXOIUTCS
XAMHUYECKUN SJIEMEHT

3.EMKOCTh 3JIEKTPOHHBIX YpPOBHEM pa3nuyHa. MakcumaiabHO BO3MOKHOE YHUCIO
AIIEKTPOHOB KAXKJOTO YPOBHS BBIUUCISETCS 10 hopMmyiie 2n2

Ilopaook 3anonnenusn INeKMpPOHHO20 YPOGHA ANOMO8 MAbIX NEPUOOIO0E.

Ymoowvt cocmagumev cxemvbl CHMPOEHUA INEKMPOHHBLIX 00010UeK aAmMomMoe
ciedyem pyKoeoOCmeE08aAmMuvCs C1e0YIOUUM A12OPUMMOM:

a) OIpEeIeNIUTh 0011Iee YMCIIO IEKTPOHOB HA 000JIOUKE IO MOPSIKOBOMY HOMEPY:
0) onpeneauTh YUCIIO PHEPTETUUECKUX YPOBHEHN IO HOMEPY MEePUOIa;

B) OIpPEIEIUTh YHUCIO DJJIEKTPOHOB Ha KaXIOM DJHEPIeTHYECKOM YPOBHE,
(monw3ysichk popmyiioi 2n2).

Ha ocHOBaHWU BBIIIEU3IIOKEHHOTO COCTABUM CXEMBI CTPOEHUS JJIEKTPOHHBIX
000J104eK aTOMOB MaJibIX niepro1oB. Paboraem ¢ IICXD /1. 1. Menneneena.

ATOM BOIOpPOJA WMEET MOPSAAKOBBII HOMEp 1, cleqoBaTenbHO, UMEET OJUH
AJEKTPOH. ATOM HAaxoauTcs B | Tmiepuojsie, CIEHOBATENBHO, B AaTOME OJIUH

HEpreTnyeckuii  ypoBeHb.  (Cxema  pacnpeneiaeHusi  3JEKTPOHOB M0
YHEPreTUYECKUM YPOBHSIM:
+1)1

3anucvieaem  3apad0  AMOMHO20  A0pa,  3amem  CMAGUM  CKOOKY,
CUMBOIUUPYIOWYIO IJIEKMPOHHBLIL YPOGEHb, PAOOM CO CKOOKOU 6HU3Y Cnpaga
nUMWeM YUC10 INEKMPOHO8, HAXOOAUUXCA HA OAHHOM YPOGHE.

Pacnpenenenre 3lIEKTPOHOB II0 DHEPreTUYECKUM YPOBHSAM MOXHO 3aIucarh
VHaye:

+1H, 1e-

ATOM rejiMsi IMEET MOPSAKOBBIA HOMEpP 2, CIEI0BAaTEIbHO, UMEET 2 AJIEKTPOHA.
AtoM HaxomuTcs B 1 mepuojne, ClelnoBaTEIbHO, B aTOME OJUH DHEPreTUYECKUN
ypoBeHb. Cxema pacipenesieHns 3JEKTPOHOB 110 IHEPreTUYECKUM YPOBHIM

+2 )2 un +2He, 2e-

ATOM JIMTHSI UMEET MOPANKOBBI HOMEpP 3, CIEAOBATEIBHO, UMEET 3 IIEKTPOHA.
Tpu 35IeKTpOHA HE MOTYT MOMECTUTHCS HA MEPBOM SHEPIreTUYECKOM YPOBHE, T. K.
€ro MakcuMajbHas €eMKOCTh paBHa 2e- ( corjacHo (popmyie 2n2). CrienoBaTesbHO,
TPETUIl IEKTPOH cPOPMUPYET BTOPOM PHEPreTHUECKUM CIION. DTOT cioi Oynaer
UMETh OOJBIINKM paanyc, YEM MEPBbIA. ITO ACHUCTBUTEIHHO OTBEYAET MOJOKEHHUIO
mutug B [ICXD:

aTOM HaxoJWTCA BO 2 MEpPUOJE, CIENOBAaTEIbHO, B aTOME JBa 3HEPreTUYECKUX
ypoBHsi. Cxema

pacrpeneneHus dJIEKTPOHOB 110 SHEPTETUYECKUM YPOBHSM:

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

3aganue:



3aganue 1. 3amonHHUTE HEOCTAIOLIUE 3JIEMEHTHI TAOJHUIBI, U300pa3UB CXEMbI
CTPOEHMS ATOMOB JIEMEHTOB BTOPOIO IIEPUOJA:

Howmep KonnuectBo CuMBoOI Oo01ee Pacnipenenenue
nepuoaa DHEPIreTUYCCKUX | DJIEMEHTA, €r0 | KOJUYECTBO | DJIEKTPOHOB IO
ypOBHEH = MOPSAKOBBIA | DJEKTPOHOB | SHEPTreTUUECKUM
HOMEpPY HOMEP YPOBHSIM
nepuoja
2
2 3Li 3
Li+3)2)1
4Be +4 Be +4)2)2
4
?
5B 5 ?
?
6C 6 ?
?
7N 7 ?
?
80 8 ?
?
oF 9 ?




+10Ne, 2e-

10Ne 10
Ne +10)2 )8
Kpurepunn:
3a KaxAbli BEpHO 3aloJIHEHHOE 3ajaHue — | Oamin. MakcumanbHOE KOJ-BO
6aos -10

Orenka «5» - 9-10 6

Onenka «4» - 7-8 0

Onenka «3» - 5-6 0

OrneHka «2» - MeHee S5 0aI0B

KoHTposbHBIE BONIPOCHI:
1. Pacnipenenure no sHepreTuyeckuM ypoBHsiM a)13; 0)18; B) 11; r) 9 anexTpoHos

Onpenenute, B KAKOM MEPUOEC HAXOISATCS aTOMBI

2. Onpenenure XUMUYECKHUWA SJIEMEHT, MMEIOIIMM CIEAYIOLIEE paclpeaeeHne
AJIEKTPOHOB:2e-, 8e-, 3e-

3. B kakoMm mepuojie HaXOJsATCS aTOMbI, UMEIOIINE CIEAYIOIIee pacrpeecHue
AJIICKTPOHOB T10 PHEPTETHUECCKUM YPOBHAM: a) 2, 2; 0) 2, 4;8) 2,8, 1;1) 2, 8, 8, 2

4. Onpenenure XMMHUYECKUN HJIEMEHT, MMEKOIIUI CIENYIONIee paclpeaeieHue
AIEKTPOHOB:

a)2,4;0)2,8;8)2,8,3;1)2,8,8, 1

5. Ompenenure >AEMEHT MO CIACAYIOUMM NpU3HAKAM: a) 2 BJIEKTPOHHbIC
000JIOUKH, Ha TMOCJHeNHeW 3 dIeKTpoHa; O) MBE DSJIEKTPOHHBIE OO0OJIOYKH, Ha
nocyeqHeld — 6 AJICKTPOHOB; B) TPU JJICKTPOHHBIC OOOJIOYKH, HA TOCICTHEH 5
AIIEKTPOHOB

ITaJI0H OTBETOB:

1.Ecnu 3TO atom, ClelI0BAaTENbHO YHUCIO 3JEKTPOHOB = YHCIY MPOTOHOB =
MOPSIIKOBOMY HOMEDY.

OtkpeiBaem [ICXD m mo HOMepy 3JIEMEHTa HAaxXOAUM IEPUOJ, B KOTOPOM OH
pacrionaraetcsi. A 3aTemM pacnpeasieM 3JIEKTPOHBI 0 SHEPTreTUYECKUM YPOBHSIM.

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

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

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

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

2.AToM uMeer 3 DJCKTPOHHBIC OOOJIOYKH, cleaoBarelbHO HaxomutTcs B Il
nepuosie. [lopsakoBbIii HOMEp MOKHO ONPENEIUTh, BBIYMCIMB OOLIEE YHCIO
AJIIEKTPOHOB (OHO PaBHO CyMME 3JIEKTPOHOB Ha 3HEPreTHUeCcKuX ypoBHsx). Cymma
9JIEKTPOHOB =13, 310 anromunuii Al




3.a) 1Be 000JI0YKH - BO BTOPOM; 0) 1B€ 000JI0YKH — BO BTOPOM; B) 3 00OJIOUKH — B
TPEThEM; T') YEThIpE 000JI0UYKHU — B YETBEPTOM

4.CymmupyeM Bce 3JIEKTPOHBI, HAXOSIIUECS Ha SHEPreTUUECKUX YpoBHIX. Hucio
AIIEKTPOHOB = MOPSIAKOBOMY HOMEPY aToma
a)be-—>6C0)10e-—10NeB)13e-— 13Alr)19¢-— 19K

5.a) 2 obonmouku — cxema: X e- , 3e- — [X e - - 3TO 2 3JeKTpoHa (Ha TepBOU
000J104Ke MaKCUMaJIbHO 2e- ) | — BOCCTaHOBJICHHas cxema: 2e - , 3e- — oOiee
YUCJIO 3JIEKTPOHOB PABHO 5 — MOPSAAKOBBIM HOMED

anemeHTa 5 —3T1o 6op SB.

0) 2 obosmoukn — cxema: X e- , 6e- — [X e - - 370 2 37EeKTpoHA (HA MEPBOM
000J10YKe MaKCHMaJbHO 2€-) | — BOCCTaHOBJICHHAs cxeMma: 2e - , 6e- — oOmee
YUCJIO 3JIEKTPOHOB PABHO 8 — IMOPSAKOBBIA HOMEP dJIEMEHTA 8§ — ATO KHUCJI0POJ
80

B) 3 obonoukun — cxema: Xe-,Ye-,Se-— [Xe - - 310 2 ayekTpoHa (Ha mepBOU
000JI0YKEe MaKCUMAaJIbHO - 2¢€ - ;

Ha BTOpPOM OOO0JIOYKE MaKCUMalbHO - 8¢ -, T. K. 00€ OHHU 3alOoJIHEHbI| —
BOCCTAaHOBJICHHas cxema: 2e-, 8e-, Se- — o011ee 4nciao JIEKTPOHOB paBHO 15 —
MOPSIAKOBBINA HOMEp AnemeHTa 15 — 310 docdop 15P

Tema 1.2. Ilepuoguyecknii 3akon u tadiuna .M. MenjaeseeBa

dopma TeKylero KOHTpoJIsi: TECTUPOBAHUE, TPaKTUYECKas paboTa

Koa xonrpoaupyemoit komnerenuuu: OK 01, OK 02

TecroBoe 3aganue:

1. Yem ompeaensierci MecTO XHMHYECKOI0 3JIeMEHTa B IEePUHOAUYECKOM
cucreme?

1) KOTMYECTBOM 3JIEKTPOHOB HA BHEIIHEM SHEPIE€TUUYECKOM YPOBHE aTOMa

2) KOJIMYECTBOM HEUTPOHOB B SJIp€ aTOMa

+ 3) 3apsoM sapa aToma

4) maccoit aToma.

2. JIns 3J1eMEHTOB IJIABHBIX MOATPYII YHCJI0 3JIEKTPOHOB BO BHEILIHEM CJIO€
PaBHO:

1) yncny HEMTPOHOB

2) HOMepy nepuojaa

3) 3apsay sapa aroma

+ 4) HoMepy TpynIbI

3. Kakoe 4McJ/10 3J1eKTPOHOB COJIEPKUTCH B aTOMe a30Ta:

1)5

2) 2

3)7

+4)14

4. B arome HaTpusi pacnpejesieHHE JIEKTPOHOB MO JIJEKTPOHHBIM CJIOSIM
COOTBETCTBYET PSIAy YHCeJ:

1) 2; 6; 3

2)2;8;2;1

3)1;8;2



+4)2;8;1

5. B kakoM psaay XdMHYECKHE 3JJIEMEHTbl PAaCHoJI0KEeHbI B MOPSAKe
BO3PACTAHUS UX ATOMHBIX PagnycoB?

1)N,B,C

+2)N, P, As

3) Na, Mg, K

4) B, Si, N

6. B kakoM psaay XuMHYeCKHe 3JIeMEHThl B MNOPsSiAKEe OCJal0JeHusl X
HEeMeTAJVIHYeCKUX CBOMCTB?

1) Be—= B—C

2)Ga— Al > B

3)S—>Cl— Ar

+4)Cl - Br— |

7. B psaay okcnaoB Na20O — MgO — SO2 cBoiicTBa MI3BMEHATCH OT:
1) KUCIIOTHBIX K aM(POTEPHBIM

2) aMmpOTEpHBIX K OCHOBHBIM

+ 3) OCHOBHBIX K KHUCJIIOTHBIM

4) KUCIIOTHBIX K OCHOBHBIM

8. Boicmmii okena coctaBa 3203 00pa3yroT Bee 3JIeMEHTbI:
1) VA rpynmsl

+ 2) [ITA rpynmnbl

3) IV nepuona

4) Il meproga

9. 3apsia siapa aToMa paBeH YUCTY:

+ 1) npoToHOB

2) 3JEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJI0€

3) HEUTPOHOB

4) >HEpPreTUYeCKUX ypOBHEM

10. Yncs10 NpoTOHOB B aTOME PABHO:

+ 1) yucity AJIEeKTPOHOB

2) OTHOCUTENIBHOW aTOMHOW Macce

3) unucny HEMTPOHOB

4) 4Kcily 3aM0JHEHHBIX AJEKTPOHHBIX CJIOEB

11. B atome ¢ocdopa 4uc/10 31eKTPOHHBIX CJI0€B PABHO:
1)5

2) 2

+3)3

4) 4

12. Cxema pacnpegejieHUsi JIEKTPOHOB IO JJIEKTPOHHBIM cJiosiM 2; 8; 7;
COOTBETCTBYET aTOMY:

+ 1) xsyopa

2) propa

3) kuciopoaa

4) cepbl



13. B kakoMm Ppsiay XUMHYECKHE 3JI€MEHTHI PaCHOJIOKeHbl B TOPSIKe
YMEHBIIIEHHSI UX ATOMHBIX PAIHYCOB?

1)B,N,P

2) O, S, Se

+3)Br,Cl, F

4)Cl, S, P

14. U3MeHeHMe CBOCTB OT METANTHYECKHUX K HEMETALINYECKHM MPOUCXOAUT
B psay:

1) Mg— Al — Si

2)C—-B—Li

3) Ba— Mg — Ca

+4)P — Si— Al

15. B pany rugpoxcupoB Al(OH)s — Mg(OH): — NaOH cBoiicTtBa
THAPOKCHI0B U3MEHAIOTCSH OT:

1) OCHOBHBIX K KHCIIOTHBIM

2) aMPOTEpHBIX K KUCIOTHBIM

3) KHCIIOTHBIX K aM(OTEPHBIX

+ 4) aMmpOTEepHBIX K OCHOBHBIM

16. DaemeHnT 00pa3yer Jery4dee BoAOpoaHOe coenuHeHue RH . @opmyaa ero
BBICIIET0 OKCH/IA:

1) RO2

2) R205

3) RO3

+4) R207

IIpakTHyeckasi padora: pelieHUE NPAKTUKO-OPUECHTUPOBAHHBIX TEOPETUYECKUX
3QIaHUN  Ha XapaKTepu3alldi0 XHUMHUYECKHX JJeMEeHTOB «Metammmueckue /
HEMETAJUIMYECKUE CBOMCTBA, AJIEKTPOOTPHUIATEIILHOCTh U CPOJICTBO K BJICKTPOHY
XMMHUYECKUX DJJIEMEHTOB B COOTBETCTBUE C HMX OJJEKTPOHHBIM CTPOCHHEM U
MOJIO)KEHUEM B  TEPUOJMYECKOM CHCTEME XUMHYECKHUX osnemeHTtoB JI.1.
MenpaeneeBay.

Heab padoTbl: oTpadoOTATh MNOHATHUSA DJICKTPOOTPHULIATEIBHOCTh U
CPOJCTBO K BJICKTPOHY XMMHYECKHUX 3JIEMEHTOB, YMEHHUE HaBaTh XapaKTEPUCTUKY
BJIEMEHTOB  II0  METaJJIMYECKUM, HEMETaJJIMYECKUM  CBOMCTBaM, 1o
AIEKTPOOTPULIATETBHOCTH W CPOACTBY K DJJEKTPOHY B COOTBETCTBHE C HX
AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B MEPUOANYECKON CUCTEME XMMHUYECKHUX
anemeHToB .M. MennaeneeBay.

OobopynoBanmue:

1.YVueOuuk

2. Terpanp

3.Pyuka

4 Ilepuonnueckas cucteMa Xxumudeckux snemeHToB .. MenaeneeBa
5.bnaHK ¢ 3aJJaHUSIMH

OcCHOBHbIE TEOpeTUYECKHE MOJIOKEHUA:



B 1869 rony JI. 1. MenaeneeB Ha OCHOBE JaHHBIX HAKOILJIEHHBIX O XUMUYECKHUX
ayieMeHTax chOpMyJIUpOBaJl CBOM MEPUOJUYECKUN 3aKoH. Torna oH 3Bydas Tak:
«Ceoticmea npocmulx mes, a makace Qopmvl U CBOUCMBA COCOUHEHUL IIEMEHMO8
Haxo00simcs. 8 Nepuoouyeckou 3a8UCUMOCMU OM  BETUYUHbL AMOMHBIX MACC
anemenmogy. OueHb noiro dusudeckuii cmpica 3akoHa J[. M. MenneneeBa Obul
HETIOHATEH.

Bcé BcTano Ha cBou MecTa nocie OTKpbITHs B XX BEKE CTPOCHUS aToMa.
CoBpemenHasi popMy/THPOBKA NMEPUOAUYECKOT0 3aK0oHA: «CBONCTBA MPOCTHIX
BEIIECTB, Takke (OPMBI W CBOWCTBA COCIWHCHUN DJIEMEHTOB HAXOHIATCS B
MEPUOIMYECKON 3aBUCMMOCTH OT BEJIMYMHBI 3apsAIa siApa aTOMA.

3apan sAapa  aroMa paBeH YMCIy IMPOTOHOB B sape. Yucino MNpOTOHOB
YPaBHOBEIIMBAETCS YHCIOM >JIEKTPOHOB B aroMe. Takum oOpa3oMm, arom
AIEKTPOHENUTPAIEH.

3apsaa sapa atoma B llepuoanueckoil Tabiuile — 3TO NMOPSAKOBBIA HOMep
3JIEMEHTA.

Homep mepuoaa mokasblBacT YHCJI0 JHEPreTHYECKMX YPOBHE#H, HAa KOTOPBIX
BpALLIAIOTCS AJIEKTPOHBIL.

Homep rpynmnbl MoOKa3plBacT YMCJIO BAJEHTHBIX 3JIEKTPOHOB. /[JI1 3JIEMEHTOB
[VIABHBIX IOArPYII YUCJIO BAJCHTHBIX 3JICKTPOHOB PAaBHO YMCIY JJIEKTPOHOB HA
BHEIIHEM DHEPreTUYECKOM YpOBHE. IMEHHO BajIeHTHBIE 3JIEKTPOHBI OTBEYAOT 3a
00pa30BaHUE XUMUYECKUX CBSA3EH dJIEMEHTA.

XWMUYECKUE DIIEMEHTBl & TPYyNIIBl — HWHEPTHBIE Ta3bl HMMEIOT HA BHEIIHEW
ANIEKTPOHHOM  000JI0uKe & 9IeKTpoHOB. Takas d3JIeKTpoHHass 000JI0YKa
SHEPreTHUYECKH BBITOJAHA. Bce aToMbl CTpEMATCS 3alOJHUTH CBOK) BHEIIHIOKO
ANEKTPOHHYIO 000JI0UKY 70 8 3JIEKTPOHOB.

Kakue xe xapakrepucTuku aroma MeHsilorcss B Ilepmoamueckoin cucreme
NepUOAUICCKU?

- [ToBTOpsIETCS CTPOCHUE BHENIHETO JIEKTPOHHOI'O YPOBHH.

- [lepuoanyeckun meHsieTca paguyc atomMa. B rpynme paanyc yBeJaMYuBaeTCs C
YBEIIMYEHUEM HOMEpA MEPUOA, TaK KAK YBEJIMYUBACTCS UYKMCIIO SHEPTETUUYECKUX
ypoBHel. B mepuoje cjieBa HanmpaBo OyneT MPOUCXOIUTH POCT aTOMHOTO Sipa,
HO MPUTSDKEHUE K sipy OyAeT OoJibllie U TOITOMY Pagnyc aTOMa YMEHbIIAETCS.

- Kaxapiii aToM CTpEMUTCS 3aBEPIINUTDH TMOCIEAHUN SHEPreTUYECKUN YPOBEHB. Y
aneMeHTOB | rpynmsl Ha nocnenHem cioe 1 amektpoH. [loaroMy um jerde ero
oTHaTh. A 3JeMeHTaM 7/ TpyHIbl JErde NpUTAHYTh | HEZOCTArOIMKA 10 OKTEeTa
ANEKTPOH. B rpyrmme crnocoOHOCTh OTIaBaTh 3JIEKTPOHBI OYJET YBEIUYMBATHCS
CBEpPXY BHU3, TaK KA YBEJIMYUBAECTCS PAANyC aTOMA U MPUTSHKEHUE K SIAPY MEHBIIIE.
B mnepuone cneBa HampaBO CIOCOOHOCTh OTAABaTh 3JEKTPOHBI YMEHBIIAETCH,
IIOTOMY YTO YMEHBIIAETCS PaInyC aTOMa.

- UeM Jerde 3JIEMEHT OTJACT AJICKTPOHBI C BHEIIHETO YPOBHSA, TEM OOJBIITMMHU
METaJUIMYeCKUMHU CBOMCTBaMH OH 00J1ajlaeT, a €ro OKCHUIbl W THIPOKCHUIBI
00na1aroT OOJIBITUMU OCHOBHBIMH CBOMCTBAMH. 3HAUUT, METAJUIMUECKHUE CBOMCTBA
B Ipynnax yBEJIWYUBAIOTCA CBEpXY BHU3, a B Iepuoaax — copaBa HaieBo. C
HEMETaJUTMUYECKUMU CBOMCTBAMHU BCE HA0OOPOT.



Onucanue 3J1eMeHTa MarHusi, acTara, XJaopa
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Puc. 1. [lonoxenne Maraus B Ta0IULE

Na 0 i~ S ar

B rpymine marauii cocecTByeT ¢ OepuiiueM U KanibiiueM (puc. 1). Marauii crout
HIDKe, YeM OCepWUIMA, HO BBIIIE KaJbIHUs B Tpymmne. Y Maraus OoJiblie
METAJLTHYECKUE CBOMCTBA, YeM y OepWIus, HO MEHBIINE YeM Yy KaJbIlus.
OCHOBHBIE CBOMCTBA €r0 OKCUAOB M THJIPOKCUI0B U3MEHSIOTCS Takxke. B nepuone
HaTpUIl CTOUT JieBee, a aJlOMHHHMI npaBee MarHusa. HaTpuii OyaeT mposiBIsATH
Oo/bIlIE METAUIMYCCKHE CBOMCTBA, YEM MAarHMi, a Marguid OOJbIIe, dec
amtoMuHui. Takum 00pa3oM, MOKHO CPABHUTH JIOO0OM 3JIEMEHT € COCEISIMU €ro Mo
TpynIe U nepuomy.

KucnoTtHele W HEMETAUIMYECKUE CBOMCTBA W3MEHSIIOTCA MPOTHUBOIOJIOKHO
OCHOBHBIM U METAJNIMYECKUM CBOMCTBAM.

CreneHb OKHMCJIEHUS

B mpomecce oTmauMm WM MPUCOCIMHEHHUS DSJIGKTPOHOB aTroM IipuoOperaer
YCJIOBHBIN 3apsii. DTOT YCIOBHBIN 3aps]l HA3bIBAETCS CTEIEHBIO OKUCIICHUS.

- IlpocThie BemnecTBa 001a7a10T CTENEHBIO OKUCIICHUS PABHON HYJIIO.

- DJEMEHTbl MOTYT TPOSBISTE MAKCHMAJBHYI CTEIEHb OKHUCJICHUS U
MUHUMAJIBHYIO. MaKCHUMAJIbHYK CTEIICHb OKHUCICHUS DJJEMEHT MPOSBISIET
TOrJa, KOrJa 0TAaeT BCE CBOM BAJICHTHBIC 3JICKTPOHBI C BHEIIHETO 3JIEKTPOHHOTO
ypoBHs. EcCiiM 4HWCIIO BaJIEHTHBIX 3JEKTPOHOB PABHO HOMEPY TPYINbI, TO M

MaKCHUMAaJIbHAs CTENEHb OKUCIIEHUS PaBHA HOMEPY I'PYIIIIHI.
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Puc. 2. [lonoxenune MbIIIbsIKA B TAOJIUIE

MuHUMaIbHYI CTENIEHb OKUCIICHUS AJIEMEHT OyAeT MpOSBISATh TOT/A, KOT/a OH
NpPUMeET BCE BO3MOXXHBIE JJIEKTPOHBI Jisi 3aBEPIICHHS AJIEKTPOHHOTO CIIOSI.
PaccmoTtpum Ha mipuMmepe sneMenta Ne 33 3HaueHUsl CTeNeHEH OKHUCICHHS. DTO
MBIIIBSIK As. OH HaXOIUTCS B MATOM riaBHOM moarpymme (puc. 2). Ha mocnegnem



AJIEKTPOHHOM YPOBHE Yy HErO ISITh JJIGKTPOHOB. 3HAUYUT, OT/aBas WX, OH Oyner
MMETh CTENEHb OKUCIEeHUs +5. Jlo 3aBeplIeHUs ANEKTPOHHOTO CJI0sl aToMy AsS He
xBartaer 3 anektpoHa. [IputsaruBas ux, oH OyJeT UMETh CTETIEHb OKUCIICHUS -3.

Ionoscenue 3nemenmos memannos u Hememannoe ¢ Ilepuoouueckoit cucmeme
/. H. Menoeneesa.
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Puc. 3. [TonoxxeHne METAIJIOB U HEMETAJIIIOB B TAOJIHIIE

B noéounvix nonrpymnmax HaxomaTcs Bce mMemasinbl. ECIIM MBICIEHHO IPOBECTH
ouazonaps om Oopa K acmamy, TO bluie STON TNArOHAIIN B INIABHBIX MTOATPYIIIAX
OyAyT BCE HeMemanvl, a HUMce 3TON TUaroHaIu - Bce memannwt (puc. 3).
Ucnonb3ys [lepuoinyeckyro cCUCTEMY, MOKHO OY€Hb MHOTO CKa3aTh 00 3JIEMEHTE.
MO>HO CpaBHUTH €ro ¢ APYTMMH 3JIEMEHTaMH, ONPEIEIUTh CTPOEHUE €r0 aToMa,
AJIEKTPOHHON 000JIOUKH aToMa.

OnucaHue 31eMeHTa XJaopa

XapakTepuCcTHKA XJI0pa 10 ero moJioKeHUI0 B nepuoaunydeckoi cucreme /. U.
Meﬂne_.lI_egBa.

i?C l 3nadeHne mopsAKOBOrOo HOMepa |7 TOKa3bIBaeT YWCIO MPOTOHOB 17 m
anekTpoHoB17 B atome (puc. 4). AToMHas macca 35 TMOMOXKET BBIYUCIUTH YHCIIO
HelTpoHoB (35-17 = 18). Xuyop HaxoAWUTCA B TPEThEM MEPHOJE, 3HAYUT YUCIIO
DHEPreTUYECKUX YpOBHEHN B aroMe paBHO 3. CtouT B 7-A rpymnmne, OTHOCUTCA K P-
aneMeHTaM. JTo HemeTaul. CpaBHMBAEM XJIOP € €r0 COCEASMHU IO TPyIIE U IO
nepuoay. Hemeramnmueckue cBOMCTBA XJiopa OOJIbIIE Y€M Y CEepbl, HO MEHBIIIE,



4yeM y aproHa. XJyop o0jagaeT MEHBIITUMU HEMETAUTMYECKUMHU CBOWCTBAMH, YEM
dTop m OGompmuMu, yeM OpoM. PacmpenennM SJIEKTPOHBI MO SHEPTETHYCCKUM
YPOBHSIM M HaIMIIIEM 3JIEKTPOHHYIO popmMyity. Ob11ee pacipeesieHue 31eKTPOHOB
OyJeT UMeTh TaKoW BHUJI (CM. pHC. 5):
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Puc. 5. PaCHpCI[CJIGHI/IC QJICKTPOHOB aTOMa XJIOpa I10 S9HCPICTUICCKUM YPOBHAM

OmnpenenseM BBICHIYIO M HU3LIYIO CTENEHb OKUCIIEHMs XJopa. BeIciias cTeneHb
OKHUCJIEHUS paBHA 17, TaK KaK OH MOXET OTJATh C IOCIEAHETO IEKTPOHHOTO CIIOS
7 3nexkTpoHOB. Hu3mas cTeneHb OKUCICHHWS paBHA -1, MOTOMY 4YTO XJIOpPY OO
3aBepiieHns HeoOxoamMm 1 snextpoH. @Dopmyna Beicmiero okcuga Cl207
(kucHoTHBIN oKkcuA), BogopoaHoro coeauHenuss HCI.

[11aH XapaKTepPUCTUKU XUMHYECKOTO AJIEMEHTA
1. CuMBoOI B1EMEHTA.

2. ITopAnKOBBI HOMED JIEMEHTA.

3. 3HaueHHEe OTHOCUTEILHOW aTOMHOM MacChl 2JIEMEHTA.
4. Yucno npoTOHOB, DJIEKTPOHOB, HEUTPOHOB.

5. Homep niepuopa.
6
7
8

. Homep u Tum rpymisl (THIT 3JIeMeHTa S-, P-, d-, f- amemeHT).
. Merann unu Hemerasnl.
CpaBHeHHE CBOWCTB »3J€MEHTA (METAUIMYECKUX M HEMETAIUIMYECKUX) C

COCEIHUMH 3JIEMEHTaMU 10 MEPUOAY U TpyIIe.
9. Hanmmcath pacnpeneneHre JEKTPOHOB MO aTOMHBIM OPOUTAISIM — KBAHTOBYIO
JTarpaMmy.
10. HanmicaTp ieKTpoHHYIO (hOpMYyITy.
11. 3apucoBath pacrpeneneHue MEKTPOHOB 0 YJHEPTETUYECKUM YPOBHSIM.
12. OnpenenuTs BHICHIYIO CTENEHb OKUCICHHS aToMa U (OpMyINy €ro BBICIIETO
okcua. OnpenenuTs XapakTep okcuaa (OCHOBHOM, KUCIOTHBIN, aM(OTEPHBIA).
13. OmnpenenuTh HU3LIYIO CTENEHb OKHUCIEHHUS dJeMeHTa U (OpMyly ero
BOJOPOJIHOTO COEMHEHMUS (€CIIN TAKOE €CTh).

DnekTpoorpuniaredbHOCTh (D0) — 3TO CHOCOOHOCTH aToMa IPUTITHBATH
BaJICHTHBIC JJICKTPOHBI APYrOro aroMa B COCIMHEHHH, KOTOpPAasl BBIPAXKACTCS B
KOJJMYECTBEHHOM DJKBUBaJIeHTe. B pesynbpTaTe oOpa3yeTcss XMMHYECKash CBS3b,
0003HaYaeTCs IPEUECKOil OYKBOM € (YUTACTCS KaK «XH»).

[Ipumeyanue



BaxxHo He mnyTaTh 3JIEKTPOOTPULIATENBHOCTh CO CTENEHbIO OKuciaeHus. OHu
B3aMMOCBSI3aHbl, HO 0O0JIaJalOT CYHIECTBEHHBIMU pasznuuusiMd. 20 — 3To
XapaKTEPUCTHKA AJIEMEHTA, KOTOpAsi MOKAa3bIBAET, HACKOJIBKO CHUJIbHO BAJICHTHBIC
ANEKTPOHBI  yaepxkuBaroTca aroMoM. CO — mepeMeHHas  BEJIWYMHA,
MOKa3bIBaloas YCJIOBHBIM 3apsan aroma B BemecTtBe. Moxker  ObITh
MTOJIOKUTEIIHOM, OTPULIATEIIbHON WJIM PABHOM HYJIIO.

OnektpoorpunatenbHOCTh (D0) — 3TO CMOCOOHOCTH aroMa MPUTITUBAThH
BAJICHTHBIC SJIEKTPOHBI JPYroro aromMa B COEJUHEHHM, KOTOpas BBIpA)KaeTcs B
KOJIMYECTBEHHOM »HKBUBAJICHTe. B pesynbTare oOpa3zyercs XMMHUYECKas CBSI3b,
0003HAYaeTCs TPEUECKOM OYKBOI € (YUTACTCS KaK «XH»).

[Ipumeuanue

BaxxHo He myTaTh 3JIEKTPOOTPULIATENBHOCTh CO CTENEHbIO OKucieHus. OHu
B3aMMOCBSI3aHbl, HO O0O0JIaJAl0T CYHIECTBEHHBIMU paszimnuusMu. 200 — 3T0
XapaKTepUCTHKA AJIEMEHTa, KOTOpasi MOKa3bIBA€T, HACKOJIbKO CHUJIBHO BaJICHTHbBIC
ANEKTPOHBI  ynepxkuBaroTcss aroMoM. CO — mnepeMeHHas  BeEJIMYMHA,
MOKa3bIBaloIas YCJIOBHBIM 3apsAjn aroma B  BemecTtBe. MoxkeTr  ObITh
IOJIOKUTEIIBHOM, OTPULIATEIIbHOW WJIM PAaBHOU HYIIIO.

3aganusa:

JlaiiTe XapakTepUCTUKY TIO0 IUIAHY JIFOOBIM MSATH U3 CIAEAYIOIIHNX DJIEMEHTOB:

Mens, pocdop, xene3o, a3oT, cepa, KUCIOPO/, Kajluil, aproH, MOJIHOIEH, XJIOp.
OTBeT K 32/IaHUSAM

XapakTepuCcTUKA XUMHYECKHUX JIEMEHTOB

1. Meas (Cu)

- Ilosoxenne B IIC: 4 nepuoa, I rpynna noGo04HON MOArPYNIIBI, MOPSAKOBBIM
HOMeEp 29

- AToMHasi macca: 63,546 a.e.Mm.

- DnexTponHoe crpoenue: [Ar]3d1%4st

- @dusuyecKue CBOMCTBA: IUJIACTUYHBIM METAI 30JI0TUCTO-PO30BOTO IIBETA,
BBICOKAS! TEIJIO- U JIEKTPONPOBOAHOCTh

- IlpumeHeHne: TPOU3BOJICTBO MPOBOJIOB, CILJIABOB, B 3JIEKTPOTEXHUKE

2. ®ochop (P)

- ITosio:kenne: 3 nepuoj, V rpyimna riaBHoW noAarpynisl, Nel5

- Macca: 30,974 a.e.m

- Crpoenne: [Ne]3s23p3

- CBoiicTBa: HEMETa, CYIIECTBYET B HECKOJIBKUX AJNTIOTPOMHBIX MOJUMDUKAIUAX
(Genblit, KpacHBIN, YEPHBIH)

- MHcnoab3oBaHMe: TIPOM3BOJACTBO YAOOpPEHWH, CHOMYEK, B XHUMHUYECKOM
MPOMBIIIEHHOCTH

3. Keae3so (Fe)

- Pacnogsioxkenue: 4 nepuoa, VIII rpynmna mob6ounoit moarpymmsi, Ne26

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

- DiieKTponHas Kouurypanus: [Ar]3d°4s?

- XapakTepuCcTUKHU: METAJUT CepeOpUCTO-0€I0ro 1BeTa, KOBKUM, MJIACTUYHBIN

- O0J1acTH NpUMeHeHUsI: METaJUTyprusi, CTPOUTEIHCTBO, MATUHOCTPOCHUE

4. Azot (N)




- Honoxenne B IIC: 2 nepuon, V rpynna, riaBHas NOATPYIA, MOPSIKOBBII
HOoMep 7

- CTpoeHue aToma: 3apsij sijapa +7, 7 3J1€KTpOHOB, 7 MPOTOHOB, 7 HEUTPOHOB

- DiIeKTpoHHas Koupurypanus: 1s%2s%2p3

- @u3nyeckne cBoiicTBa: ra3 0e3 1[BETA U 3araxa, MaJopacTBOPUM B BOJIE

- XMMHMYeCKHe CBOICTBA: MaJOAKTHBEH, 00pa3yeT OKCH[bI, aMMHAK, a30THYIO
KHCIIOTY

5. Cepa (S)

- Mecro B IIC: 3 nepuon, VI rpynna rimaBroit noarpynnsl, Nel6

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

- Pacnpenesnenue 3aexTponos: [Ne|3s23p*

- OCco0eHHOCTH: HEMETAIIJT KEJITOTO 1BETA, CYIHIECTBYET B Pa3HbIX AJFIOTPOIHBIX
dopmax

- IIpakTn4yeckoe NPUMEHEHHE: TPOU3BOACTBO CEPHOW KHUCIOThI, PE3UHBI,
ynoopeHuit

6. Kuciopon (O)

- ITosio:xkenne B 1IC: 2 nepuon, VI rpynma, rmaBrast noarpymnmna, Neg

- ATOMHOe cTpOoeHue: 3apsa sapa +8, 8 AIEeKTPOHOB, 8 MPOTOHOB, 8 HEUTPOHOB

- DJIeKTpoHHoe cTpoenne: 1s22s22p*

- Ou3nyeckre XapaKTePUCTHUKM: ra3 0e3 1BeTa, BKyca U 3araxa, MojaIepK1UBaeT
ropeHue

- CBolicTBA: CWIBHBIA OKUCITUTEND, 00pa3yeT OKCU/IbI

7. Kaanii (K)

- Pacnosnoxenue B IIC: 4 nepuon, I rpynna rnmaBuoi noarpymnmnst, Nel19

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

- Kongurypanus: [Ar]4s?!

- XapaKTepuCTHKH BelleCTBA: MIEJIOYHON METaJlT cepeOpUCTO-0e10ro 1BeTa

- Cdepbl  UCNOJAB30BAHMSI:  TPOU3BOJCTBO  YIOOpPEHUM,  IIEIOYHBIX
aKKyMYJISITOPOB, B MEIUITMHE

8. AproH (Ar)

- Pacnonoxenue B IIC: 3 nepuon, VIII rpynmna, rnaBrast noarpymnmna, Nel8

- CocraB aToma: 3apsn +18, 18 anextpoHos, 18 mpoToHOB, 22 HEUTPOHA

- Konurypanus: 1s%2s%2p®3s23p®

- Oco0eHHOCTH: UHEPTHBIN Ta3, HE 00pa3yeT COeTUHEHUN

- [IpumeHeHue: B TamMItax HaKaJWBaHUS, I CO3aHUS] MTHEPTHOU CPEJIbl

9. Moaubaen (Mo)

- Mecto B IIC: 5 nepuon, VI rpynma no6ounas nmoarpyrma, Ne42

- CTpykrypa aroma: 3apsa +42, 42 snektpona, 42 npotona, 54 HeruTpoHa

- Pacnipeneienue »iexkTponos: [Kr]4d>5s?!

- XapakTepucTHKM: TBEPIBIIA MeTal1 cepeOpucTo-0e1oro uBeTa

- Ucnosib30BaHMe: POU3BOJICTBO CTAJIEH, KATAIU3AaTOP

10. Xaop (C1)

- ITo3unus B IIC: 3 nepuon, VII rpynna, rnaBHas noarpymnmna, Nel7

- Slnpo aroma: 3apsin +17, 17 anektpoHoB, 17 npoToHOB, 18 HEUTPOHOB



- DnexkTponnas gopmy.aa: 1s22s22p®3s23p°

- CBOMCTBA BelleCTBA: SJ0BUTHIN ra3 )KENTO-3€JIEHOTO 1IBETA C PE3KUM 3allaxoM
- Ba:kuneiinmme coeqMHEHMsI: XJIOPOBOAOPO/I, COISIHAS KUCI0TA, XJIOPUIbI
Kpurepuu oneHuBaHus:

«5»- BepHO 0XapaKTepH30BaHbI Bce 5 aeMeHTOB(63-65 6amioB)

«4 »- 55-630

«3»- 37-540

PyGexnblii KOHTPOIb 0 Pa3neny 1. OCHOBBI CTPOCHHUSA BelIeCcTBa
®opma py0e;KHOT0 KOHTPOJISI — TECTUPOBAHKE
Koa xonrpoaupyemoit komnerenunu - OK 01, OK 02

TecToBoe 3a1aHue

1. MonHblil XapaKTep CBA3U Haulo0JIee BLIPAXKEH B COCIMHEHUM:

+ 1) CaBr2

2) CCl4

3) SiO2

4) NHs

2. B BemecTBax, 00pa30BaHHBIX NYyTeM COeJIMHEHHS OJMHAKOBBIX aTOMOB,
XHUMHYECKas CBA3b:

1) nonnas

2) KOBaJICHTHAs TIOJISIpHAs

3) BomopoaHast

+ 4) KOBaJICHTHAs HETIOJIIPHAS

3. B3 kakoM coeJUHEHHH KOBAJICHTHAS CBA3b MEXKAY aTOMaMH 00pa3yeTcs 1o
JTOHOPHO-AKIENTOPHOMY MEeXaHU3MY?

1) KCI

2) CCl4

+ 3) NH4Cl

4) CaCl2

4. Kpucrajuimyeckas pemierka rpagura:

+ 1) aromHast

2) MoHHasI

3) MoseKyIspHast

4) MmeTayuindyeckast

5. YcraHoBuTE COOTBETCTBME MEKAY HA3BAHMEM BeleCTBA M THUIIOM €ro
KPUCTAJJINYECKON PeIeTKM:

HA3BAHUE BEHHIECTBA TUI KPUCTAJNJIMYECKOM
PEHIETKUA
1) 6pom B) A) noHHas
2) rpadut b) b) atomHas
3) neswmi ) B) mosekyssipHas
4) HUTPHUT ATFOMUHUS A) I') meTamnueckas




6. B xakoMm psay 3anucaHbl (OPMYJbI BelIeCTB TOJBKO C KOBAJEHTHOM
MOJISIPHOM CBA3BIO?

1) Cl2, NHs, HCI

2) HBr, NO, Br2

3) H2S, H20, Ss

+4) HI, H20, PH3

7. Mexay aroMamM 3JIEMEHTOB ¢ MNOPSAKOBbIMM Homepamu 11 um 17
BO3HHKAaeET CBA3b:

1) MeTayumuecKas

+ 2) noHHas

3) KoBaJICHTHAs

4) TOHOPHO-AKIEITOPHAS

8. YcraHoBHUTE COOTBETCTBHE MEXKIY HA3BaHHEM XHMHYECKOr0 COeJMHEHHUS U
BH/JOM CBSI3H ATOMOB B 3TOM COCIMHCHUM:

HA3BAHUE COEJUHEHUSA BU/I CBs3U
1) nuHK b) A) woHHas
2) a30T I b) merammueckas
3) aMMuaK B) B) xoBaneHnTHas noJyisipHast
4) XJIOpUJ KaJIbIIHs A) I") xoBaneHTHAsI HEMOJISIPHAS

9. BemecrBa, o0Jagaiue TBEPAOCTHI0, TYIOILUIABKOCTHI, XOpOLIeH
PacTBOPUMOCTHIO B BOJIe, KAK NPABUJI0, HMEKT KPUCTAIIMYECKYI0 PeHIETKY:
1) MOJIEKYJIAPHYIO
2) aTOMHYIO
+ 3) HOHHYIO
4) METAITNYECKYIO
10. YkaxuTe CTPYKTYPHbI€ KOMIIOHEHTHI KOMILUIEKCHOTO COeIUHECHUS

2

.
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5 4

Orteer: 1 - BHemHsAA cdepa; 2 - BHYTpeHHsIs cdepa; 3 - KOOpAUHALMOHHOE YUCIIO;
4 - nuraHjipl; 5 - MOH-KOMILIEKCO0Opa3oBaTelib

11. MoJiekyJSIpHYI0 KPUCTAUIMYECKYI0 PelIeTKY MMeeT COeJMHeHHe:

1) Li2O

+ 2) HBr

3) BaO

4) KCI

12. YcraHoBHTE COOTBETCTBME MEKAY KPHCTANIMYECKONH PpelieTKoi H
Ha3BaHHMEM BelleCTB:




KPUCTAJUIMYECKAS PEIHETKA

1) D gy ' e A)

HA3BAHUE BEIIECTBA

A) yraekucielii ras
b) okcun maruus
B) Hatpuit

I') won

13. Kakue u3 yrBepKaeHU ABJIAKTCH BEPHbIMH?

A. BemectBa ¢ MOJEKYJSIPHOM PEIIETKOU
IJIABJICHUS U HU3KYIO 3JIEKTPONPOBOIHOCTD.

HMCIOT HH3KHC TCMIICPATYPhL

b. BemectBa ¢ aTtoMHON peleTkol IMJIACTUYHBI M 00JaJal0T BBICOKOM

IEKTPUUCCKON TIPOBOAUMOCTBIO.

+ 1) BepHO TOJBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a YTBEPKACHUS

4) oba yTBEpXICHUS HEBEPHBI

14. 3anoHUTE MPOMYCKHU B CXeMe:

XUMHYecKas CBA3b

KosanentHasa

A 4

MonexkynspHoe CTpoeHHe

A 4

Cocras cTporo
MIOCTOSIHEH

HNonnasg

A 4
HemonekynspHoe
CTPOCHUE

\ 4
CocTaB 3aBHUCHUT OT
YCIIOBUU
MOJTYYEHUS




15. 3amonnure Tabumny «THUNBI KPUCTANIMYECKHX PpelIeTOK M HX
XapaKTePUCTUKHN»:
XapakTepucTUKH Tun pemrerku

Atomuasi | Monnas | MoJsekyasipuas | Merajuinueckas
Bwux yactun B ATOMBI HNonsbl Monekynbl ATOMBI U HOHBI
y3JIaX PELIETKH
XumMuyeckas KoBanenrnas | onnas Cutel Metannudeckas
CBS3b MCIKMOJICKYJISIPHOT'O CBA3b

B3aUMOACUCTBUA

[Tpumepbl Kpemuuii, Coun, Wox, JIe, Menp, xeneso,
BEILIECTB aJiMmas OCHOBaHUs «CyxXou JIca» 30J10TO

Paznen 2. XuMudeckue peakiuu

Tema 2.1. Tunbl XUMHYECKHUX PeaKIMid

dopma TeKylero KOHTPOJIs — TECTUPOBAHUE, MpaKTHUecKas padboTa
Koa xonrpoaupyemoit komnerenuuu- OK 01

TecroBoe 3aganue:

1. B3aumopeiictBue kagabuus ¢ Bogou: Ca +2H20 = Ca(OH)2 + H2 ?©
OTHOCHUTCS K peaKkiusim

1. coenunenus

+ 2. 3aMeIIeHUs

3. obmeHa

4. pa3noKeHUsI

2. Kakas peakuusi OTHOCUTCS K peaKIMAM 00MeHa

+ 1. Al2O3+HCI =?

2. Na20 + H20 =7

3. Fe + H2S504 =7

4. CaCOs3="7?

3. Peaknuu, B pe3yjibTaTe KOTOPBIX aTOMBbI NMPOCTOr0 BelIeCTBAa 3aMeNIal0T
aTOMBI OJITHOT'0 U3 XUMHYECKHX 3JIEMEHTOB B CJI0KHOM BellleCTBE:
1. peakuu oOMeHa

+ 2. peakIu 3aMeIIeHus

3. peakuuu COCIMHEHUS

4. peakiuu pas3noKeHus

4. K xakomMy THOy OTHOCHTCS JaHHAs XUMHYecKasi peaxiusi?
Fe+2HCl—FeCI2+H2
1. oOMeH

2. pa3noxKeHue

3. coenMHEHUS

+ 4. 3aMeleHus

5. K kakoMy THIy OTHOCUTCSI IaHHASI XUMHYECKasl peakuus?
4Fe(NO3)3—2Fe203+12N02+302

1. coequnenust

+ 2. pa3yioxKeHus




3. oOMeH
4. 3aMenieHus

6. K kakomMy THIY OTHOCHTCS
H2S04+2KOH—K2S04+2H20

+ 1. oOmen

2. pa3oXKEHUS

3. coeTMHEHN

4, 3amenieHus

7. K KakoMy THIy OTHOCHTCH
CaC0O3—-Ca0+CO2

1. coequnenus

+ 2. pa3yioxkKeHus
3. oOMeH

4. 3aMelIeHus

8. Peakumu, B pe3yjJbTare KOTOPbIX, M3 OJHOI0 CJIOKHOIO

0o0pa3yroTcsi ABa M 00Jiee HOBBIX BellleCcTBA

1. peakiuu coeqMHEHUS

+ 2. peakIuu pasioKeHUs
3. peakIuu 3aMelieHus

4. peakuun oOMeHa

9. PeaKHHl/I, B pe3yjgbTare KOTOPbLIX, U3 OAHOI'0 M HECKOJIbKHX

AaHHasT XUMUYecKass peaknus’?
JaHHasi XUMHUYecKash peakuusi?
BellecTBa
HCXOIHBIX

BCIIECTB 06pa3yeTc51 OJHO CJIO’KHO€ BCIIECCTBO:

+ 1. peakuun coeAMHEHUS
2. peakiuy pas3ioKeHus
3. peakuuu 3aMeIeHUS

4. peakuun oOMeHa

10. Peaknum, B pe3yJibTare KOTOPBIX JIBA CJI0KHBIX BelleCTBA 00MEHUBAKOTCS

COCTABHBIMHU YaCTSIMH:

1. peakuyu 3ameleHus

2. peakiuy COCTUHEHUS

+ 3. peaknuu oOMeHa

4. peakuuu pas3noKeHUs
11. K kakomy THIY
2Na+CI2—2NaCl

1. oOmen

+ 2. coequHEHUS

3. pa3noxKeHus

4. 3aMenieHus

12. K kakomy TtHIYy
AgNO3+HCl—AgCI+HNO3
1. coenqunenus

2. 3aMelIeHus

3. pa3aoXeHus

+ 4. oOmeH

OTHOCHTCHA

OTHOCHUTCH

JAaHHadA XUMH4YIEeCKada peaKuml?

JaHHasA XUMHUYECKasd peaKIII/Iﬂ?



IIpakTnyeckas padora: CocTaBieHUE YpPaBHEHHHA pEaKUHM COEJUHEHUS,
pasioXKeHus, 3aMelleHus, OOMEHa. YpaBHEHMs peakUUil TOpeHUs, HOHHOIO
oOMeHa, OKHUCIIEHHUSA-BOCCTAaHOBJIEHUsS. PacyeT KOIMUYECTBEHHBIX XapaKTEPUCTHK
UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIINU

Tema: «CocraBieHne ypaBHEHUN PEaKIIUi COEAUHECHUS, PA3JIOKEHU S, 3aMEIICHNUS,
oOMeHa. YpaBHEHHUsI peaKIIUi TOpeHuUsl, HOHHOTO 0OMEHa

Heab padoTbi: 0TPAtOTATHL NMOHATHE «OKHUCJIUTEIHbHO-BOCCTAHOBUTEIbHbIE
peakuum», KOKHUCJIUTEb)», KBOCCTAHOBUTEJbY», TEIIEHb OKUCJICHHU D)
OobOopynoBanmue:

1.YVuebuuk

2. Terpans

3.Pyuka

4 Ilepuoanueckasi cucteMa Xxumudeckux sneMmeHToB .. MenaeneeBa

5.bnaHk ¢ 3agaHnusgIMu

OcCHOBHBIC TeOpEeTHYECKHE N0JIOKEHHS:

CymiecTByeT  HECKOJIBKO — KJacCUpUKAIMK  peakuuii, MNpOTEKAIoUUX B
HEOPTaHUYECKOM U OPTaHUYECKON XUMUMU.

Ilo xapaxmepy npoyecca

1. Coenunenus

Tak Ha3pIBAlOT XUMHUUYECKUE PEAKIINH, I[I€ U3 HECKOJIBKUX MPOCTBIX WM CI0XKHBIX
BEILIECTB I10JIy4aeTCs OJJHO CIIOKHOE BelecTBo. [Ipumepsl:

4Na + 0, = 2Na,0

P,0; + 3H,0 = 2H;3PO,

2. PaznoxeHus

B pesynbrare peakuMM pas3oKEHHs CIIOKHOE BEIIECTBO paclalacTcss Ha
HECKOJIbKO CJIOXHBIX WJIM MPOCTHIX BemecTB. [Ipumepsr:

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

Ca(OH), = CaO + H,0

3. 3amMelneHus

B xone peakuuii 3aMenieHus aToM WK TpyInna aTOMOB B MOJIEKYJIE 3aMEIIatOTCs
Ha JIpyrou aTOM WJIM Ipynity aToMoB. IIpumepsi:

CuSO, + Fe = FeSO, + Cu

2KI + CI, = 2KCl + 1,

4. Obmena

K peakuusam oOMeHa OTHOCSTCS T€, KOTOpPbIE MPOTEKAIOT 0€3 N3MEHEHUS CTeTleHeH
OKHCIIEHUSI M BBIpakaloTcsd B 0OMEHEe KOMIIOHEHTOB MEXIy BemliecTBamu. Yacrto
OOMEH MPOUCXOAUT AHMOHAMU/KAaTHOHAMMU:

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

AgF + NaCl = AgCl | +NaF

Peakuus HedTpanu3anuu - peakius oOMEeHa MEXIy OCHOBaHMEM U KHCJIOTOW, B

Xoae KOTOpOﬁ IMOJIYYar0TCA COJIb U BOJIA:
KON + H2804 - K2804 + H20



Kaaccugukauud xuMuveckux
peakuuil no xapakmepy npouecca

1. CoeouHeHus | 2. Pa3pnoXKeHusd

A+B=AB 'AB=A+B

3. 3aMeweHus 7 4. OOMeHa
AB+C=AC + 1B AB + CD = AD + CB

Okucaumenvno-eoccmanogumevhule peakuyuu (OBP)
DTO Te XUMHUYECKHE PEaKIHH, B MPOIECCE KOTOPHIX MPOUCXOAUT H3MECHEHUE
CTEMICHEW OKHUCICHUS XMUMHUYECKHX DJIEMEHTOB, BXOJSIIMX B COCTAaB HCXOJHBIX
Bemects. OBP nogpasaenstorcs Ha:
[. MexMomeKyIapHbIEe - aTOMbI OKHCJIUTENS] U BOCCTAHOBUTENS BXOJAT B COCTaB
Pa3HBIX MOJIEKYI.
[Ipumepsr:
KMnO, + HCI — KCI + MnCl, + Cl, + H,0
K,S0; + K,Cr,0, + H,SO, — K,S0, + Cr,(S0,)3;H,0
II. BHYTpUMOJIEKYJISIpHBIE - ATOMBbI OKHCIIUTENSI U BOCCTAHOBUTENSI B COCTAaBE
OJIHOTO CJIOXHOTO BetecTBa. [Ipumepsr:
KMnO, - K,MnO, + MnO, + O,
KClO; — KCl + 0,
III. IucnponopliMOHUPOBAHUE - OJIUH U TOT K€ aTOM SIBJISIETCSI U OKUCIUTEIIEM, U
BOCCTAaHOBUTEJIEM
KON + Cl, = (t)KCl + KCIO; + H,0
Oopamumvle u HeoOpamumvle peakuyuu
OOpatumMbple peakiMu - TaKue XUMHUYECKHE pEaKlUh, KOTOpbIe MPOTEKAIOT
OJIHOBPEMEHHO B JIBYX MPOTHBOIIOJOKHBIX HAMPABJICHUSIX: TIPSIMOM U OOpaTHOM.
[Ipn 3anucu peakuuM B TakKMX Cly4dasx BMECTO 3Haka "=" cTaBiAT 3HaK
obpatumoctn "S".
Knaccuyeckum mnpumMepoM o0OpaTUMOM peaklMu SBJISICTCS CHUHTE3 aMMHaka u
peakiust dTepuduKaIim (U3 OPraHNIeCKON XUMHUN):
N, + 3H, &S 2NH;3
CHsCOOH + C:HsOH s CHsCOOC:Hs + H:0

HeoOpaTtuMble peakiuum MPOTEKAIOT TOJBKO B OJIHOM HAMpaBjIeHUH, 0
MOJTHOTO PACXO0JIOBaHUsSI OJTHOTO M3 MCXOJHBIX BellecTB. [J1aBHOE OTIMYHME HUX OT
oOpaTUMBIX peakIMii B TOM, 4YTO OOpa30oBaBIIMECS NPOAYKTHI PEAKIUU HE
B3aMMOJICUCTBYIOT MEXIy CO00# C 00pa30BaHNEM HMCXOJIHBIX BEIIECTB.



Wuoraa crnoxHO ObIBAET OTIMYUTH OOPATUMYIO PEaKLUI0 OT HEOOPAaTUMOM,
OJIHAKO s JaM HECKOJIbKO COBETOB, KOTOPBIE COBETYIO B35iThb Ha BOOpykeHue. B
pe3ynbTaTe HeOOPaTUMBIX PEAKIUM:

- OOpa3yloTcs MaJIOAMCCOLMUPYIOUTUE BEIeCTBA (HallpuMep - BOJAa, OJJHAKO
€CTh UCKJIIOUEHUS - peaKIus dTepuuKanun)

- Peakiusi conpoBokaaeTcst BelJieJIeHUE OOJIBIIOT0 KOJMYECTBA TEIIa

- B xone peakuuu o0pa3yercs ra3 Wiv BbIIAJaeT 0Ca0K
[Tpumepsl HEOOpATUMBIX PEaKIUii:

BaCl: + H:SO+ = BaS0s+! + 2HCI (Beimamaer ocaaok)

NaOH + HCI = NaCl + H:0 (oGpa3zyercs Boaa)

2Na + 2H20 = 2NaOH + H: (compoBoxkmaercss BBIAEICHHEM  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

Peakyuu u azpecamnoe cocmosanue a3

da3oii B XUMUM HA3bIBAIOT YaCTh 00beMa PaBHOBECHOUW CHUCTEMBbI, OJHOPOIHYIO BO
BCEX CBOMX TOYKaX IO XUMHUYECKOMY COCTaBy W (PU3MUYECKMM CBONCTBaM U
OTJICJICHHYIO OT JIPYTUX 4YacTed TOro ke o0bema MOBEPXHOCThHIO pasnena. daza
OBIBACT KUAKOM, TBEPI0M U Ta3000pa3HOM.

Bce peakuun MOKHO pa3fgeiauTh Ha TETEPO- U TOMOTEHHbIE. ['eTeporeHHbie
peakuuu (rped. heterogenes - pa3HOPOIHBIN) - peakiyy, MPOTEKAIONIUE Ha
rpanuiie pazzaena ¢as, B HeoqHOpoAHOU cpene. CKOPOCTh TaKMX PEaKIUil 3aBUCUT
OT IUIONIAAN CONPUKOCHOBEHHUS pEArupyIOIIUX BEIIECTB.

K rereporeHHbIM peakuusiM OTHOCATCA CHEAYIONIUME peakuuu (MpUMEpHI):
JKUJIKOCTh + Ta3, ra3 + TBEPHAOE BEIIECTBO, TBEPAOE BEIIECCTBO + KXKHUIKOCTD.
[TIprumepoM TakoM peakluu MOXKET MOCIYKUTh B3aUMOACHCTBUE TBEPAOr0 LIMHKA U
pacTBoOpa COJISIHON KUCIIOTHI:

Zn(TB.) + ZHCI(p—p.) = ZnCIZ(p— p) + HZ(ras.) T



[Fpanynsl uurka 6 cordhiol ke nome

I'omorennsie peakuuu (rped. homogenes - OAHOPOAHBINA) - PEAKIHH,
MPOTEKAIOIIME MEKY BEIIECTBAMH, HAXOISAIIIMMICS B OTHOH daze.

K romoreHHbIM peakiusiM OTHOCATCA (IPUMEPHI): KUJAKOCTb + XKUAKOCTh, ra3z +
ra3. I[IpumMepoM Takoll peakUMU MOXKET CIYKUTh B3aUMOJICUCTBUE MEXKITY
pacTBOpaMM YKCYCHOM KHCIJIOTBI M €IKOTO HATpa.

NaOHp -p) + CH3COOH(p -p) = CH3COONag - ». ) - + H200 - p. )

——————

s CH COOH

R
(P-p)
i H. O

(p-p-)

Peakuyuu u ux mennogoii 3¢ppexm

Bce peakuuy MOXXHO pa3enuTh Ha T€, B XOAE€ KOTOPBIX TEIJIO MOTJIONIAETCS, WIIH,
HAao00O0pOT, Terio BbiAensercs. I[IpencraBpTe MpOOHPKY, OXITAKIAIOUIYIOCS WU
HArpeBaroNIylOCs B Ballleil pyKe - 3TO M €CTh TOT CaMbIi TeTuioBOM S(QeKT.
NuHorpa Termia BbIIENAETCS TaK MHOTO, YTO PEAKIUU COMPOBOXKIAKOTCA
BOCIIJITAMEHEHUEM WJIH B3PHIBOM (HATPHl C BOJIOH).

1. DKk30TepMuYECKUEe peAKINU

DK30TepMUYECKUE peakiuu (Tped. €Xo - BHE) - XHUMHYECKHE peakluH,
COIIPOBOKJIAIOIIMECS TOTEpe SHEPruud CHUCTEMOM U BBIJEJICHUEM Teruia (Tou
caMOM SHEpPruu) BO BHEIIHIOW cpeay. [lpy HamucaHuM XUMHUYECKUX pEaKlIuil B
KOHIIE 3K30TepMuyeckux craBar "+ Q" (Q - Temio), mHOrga OBIBAET yKa3aHO
TOYHOE KOJMYECTBO BbIAENIONIerocs Temia. Hanpumep:



2Mg + 02 = 2Mg0 + Q
BoJIbIIMHCTBO peakuii HEUTpaau3auuyu OTHOCITCSA K 3K30TEPMUYECKUM:
NaOH + HClI = NaCl + H:0 + 56 k/Ix

[[opeHue S MUNnuIHAS
IK30MEPMUUECKAS PeaKuus

K 3K30TepMHUUECKUM pEaKIUsIM 4acTO OTHOCSITCS PEaKIMy TOPEHUS, COCTMHEHUS.
4NHs + 502 = 4NO + 6H:0 + Q

HckiroueHneM SBISETCS B3aMMOJICMCTBHE a30Ta M KHUCJIOpPOJa, MPU KOTOPOM
TETUIO MOTJIOIIAETCS:

N2+ 022 2NO — Q

Kak yxxe ObUTO OTMEUEHO BBINIC, €CIM TEIUIO BBIACISCTCS BO BHEIIHIOI CPENy,
3HAQYUT, CUCTEMa PEArupylollux BEMIECTB MOoTepsyio 3To Temio. [loatomy He
JIOJDKHO Ka3aThCid MPOTUBOPEUMEM, YTO BHYTPEHHSII DHEPrus BEIIECTB B
pe3yJIbTaTe 3K30TEPMHUUECKON PeaKIMi YMEHBIIAETCS.

OHTanmpluel Ha3pBalOT (00o3HaueHue H), KomM4ecTBO TEpMOIMHAMUYECKOMN
(TeruioBOM) HEpPrUM, Ccojepkalieecss B BemiecTBe. MHorma ¢ 1enbro
"3anmyThIBaHUA" B pEAKUMU BMECTO SIBHOTO +(QQ MpH 3K30TEPMUYECKOW pPEAKLIHUH
MoryT HanucaTh AH < 0. Hampumep:

2Na + 2H:0 = 2NaOH + Hz; AH < 0 (3T0 3HAYHUT, YTO TEIJIO BBIJACISCTCS -
peaKkiys SK30TepMUIECcKas)




2. DHIOTEPMHUYECKHUE PEaAKITUU
DHAOTepMHUUECKHE peakiuu (rped. &€vOov - BHYTPH) - XHUMHUYECKHE PEaKIIUH,
COTIPOBOXK/IAIOIIIMECS TIOTJIOIICHUEM TeIljla, B pe3yJibTaTe KOTOPBIX 00pa3yroTcs
BellleCTBa ¢ 00Jiee BBHICOKMM DHEPTreTHUYECKUM YPOBHEM (WX BHYTPEHHSSI SHEPTrus
YBEIUYUBACTCS ).

K TakuM peakuusM HamboJiee YacTO OTHOCATCS peakiuu pasznoxenus. [Ipu
HaIMCAaHUU SHIOTEPMHUYECKUX peaKkIuid B KOHIE cTaBAT "-Q", 1ub0 yKaspIBalOT
TOYHOE KOJIMYECTBO MOTJIOMIEHHON 3HEPTUM. | [puMepsl Takux peakiui:

2HgO = Hg + 02— Q

CaCOs = CaO + CO2T —Q

C nenpro "3anmyThIBaHUA" MOXKET OBITh JaHa YHTAIBIMS, OHA MPH TaKUX PEaKIHIX
Bcerna: AH > (0, Tak Kak BHYTPEHHSSI DHEPrusi BEIIECTB YBEIMYMBACTCS.
Hanpumep:

CaCOs = Ca0 + CO2T; AH > 0 (3HauuT peakuus dHIOTEPMHUYECKAs, TaK Kak
BHYTPEHHSISI SHEPT Ul YBEIIMUUBACTCS )

CaCO, - 4
Ca0 + CO, -Q ,

3amedy, 4TO HE BCE PEAKLUH PA3I0KEHHUS SIBISIOTCA dHAOTEpMUYecKUMHU. [TTupoko
M3BECTHAsl pEaKIUsl pa3iokKeHus aAuxpomara aMMmoHus ("ByJkaHuuK") siBIsieTCS
MIPUMEPOM DK30TEPMHUYECKOTO PA3I0KEHHUS, IPU KOTOPOM TEILIO BBIACIISIETCS.

PasaoxkeHue duXpomMama aMMoKus - "ByAkaHUuk"

(NH),Cr,0.72 Cr,0,+ N, + H,0 + Q

T



3aganuda:

1. JlaHO ypaBHEHHE Peakluy noaydeHns okcuna azota (II):

Nz + Oz & 2NO-Q

JlaiiTe XapakTepUCTUKY pPEaKIMK 110 BCEM U3YYEHHBIM BaMU KJIaCCU(UKALIMOHHBIM
pU3HAKaM.

2. CooTHecuTe:

A) pasznoxxenus, rereporersas. | 1) 2Al + 3H2S04+ — Al2(S04)3 + 3Hz T

b) coenuHenHus, rOMOT€HHaI. 2) H2S04+ + BaClz - BaS04 + 2HCI + Q

B) obmena, sk30TEepMHUUECKasl. 3) 2Hz2 + 02 —» 2H20

I') 3amemienus1, okucautensHo - | 4) 2 NaOH — Na:0 + H:z0
BOCCTAHOBUTEJIBHASL.

3. [IpuBenute npumepsl oOpazoBanus okcuna meau (I1) B pesynbraTe peakiuu:

1. coequHeHwMs,

2. pa3NoKEHHUS.

4. TlpoctaBbTe KOI(PGUIHUEHTH B CICAYIOIMIMX CXEMaX PEAKIUHU, OIMpEAeNuTe K
KaKOMY THITy OTHOCHTBCSI KaXK/1asi U3 HUX:

1. Al + 02 - Al0Os

2. Ca0 + HCl - CaCl: + H20

3. NaHCOs —» Na2€03 + H20 + CO2 T

4. Mg + H2S0s+ - MgSOs+ + H2 1

5. K xakoMy TUIy XUMHUYECKON pEaKIMH OTHOCUTHCS OOpa30BaHUE YIIJIEKUCIIOTO
ra3a B pe3yJibTare:

1. B3auMOIECTBUA YIJISI C OKCUIOM ME[IH;

2. IpOKaJIMBAaHUS NU3BECTHSIKA;

3. C)KUTaHHUS YTJIs;

4. ropeHus yrapHoro rasza?

6*. Ilo kakuM BHEITHUM MPU3HAKAM MOXKHO CYJUTh, YTO MPOU3OIILTIA XUMUYECKAS
peaKIus Mpy B3aUMOJICHCTBUU CIIEAYIONIMX Map BEIIECTB:

1. K2S + Pb(NO3)2 — 1. Na2COs + HCl -
2. FeClz + NaOH - 2. Ca(HCO3)2 -t
3. Cu0 + HNOs3 — 3.Zn + CuS0s+ —

3aBepinuTe ypaBHEHHUS XUMUYECKHUX PEAKIUHN, YKOKUTE Ha3BaHUS 00pa3yIOIUXCs
BEII[ECTB, pacCTaBbTe KOIPPUIMEHTHI U YKAXKUTE, K KAKOMYy THUITy peaKIui
OTHOCHUTBCS Kaxaasi U3 HUX.

Kpurepuu oueHuBaHus:

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

Ouenka «4» - pemieHo BepHo 16-18 3amanuii

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

Ouenka «2» - peneHo BepHo MeHee 12 3agaHuii

Tema 2.2. DJ1eKTPOJIUTHYECKAS TUCCOIMALIMS M1 HOHHBIH 00MeH

dopmMa TeKylero KOHTPOJIsi — IpaKTUueckas padoTa, 1jabopaTopHas padboTa
Koa xonrpoaupyemoit komnerenunu — OK 01

IIpakTnueckas padora




3amaua Nel

Hammcate MoJleKyJIsipHOE ypaBHEHHE, COOTBETCTBYIOIIEE HOHHOMY YPaBHECHHIO
B3aMMO/cicTBHs HoHa Bogopoaa (H+) ¢ ruapokcua-nornom (OH-).

ITAJIOH OTBETA.

H* + OH™ = H,0

HCl + NaOH = NaCl + H,0

3amaua Ne2

Hamnucate MoJIeKyJISIpHOE ypaBHEHHE, COOTBETCTBYIOIIEE HMOHHOMY YpPaBHEHUIO
B3aMMO/ICHCTBUSI MOHA BOJIOPOJia C KapOOHAT-HOHOM.

ITAJIOH OTBETA:

H* + CO3% = HCO,

2H* + CO3* = H,CO0; » H,0+ CO, 1

HCI + Na,CO; = NaHCO; + NacCl

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

3agaua Ne3

HanucaTts MonekynsipHoe ypaBHEHUE, COOTBETCTBYIOIIEE HOHHOMY YPaBHEHUIO
B3aMMO/ICHCTBUS MOHA cepedpa ¢ TUIPOKCUI-UOHOM.

ITAJIOH OTBETA.

2Ag" + 20H™ = H,0 + Ag,0 |

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

3amaya Ned

PacTtBOpBI KakuX coJe HYKHBI IS TTOJTYYEHHUS:
1. kapOonata 6apusi BaCOs;

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

3. cynbdara ceunna PbSO,

JTaJIOH O0TBeTA:

Jna BaCOs

Ba%* + CO3* — BaCO; |

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

Hast Cas(POa)2:

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

3CaCl, + 2Na;P0, = 6NaCl + Ca3(P0,), |
st PbSOa4:

Pb%* + 50,2 — PbSO, |

Pb(NO3), + K,SO, = PbSO, | +2KNO,

3agaua Ne5

Kakas counb BbINaJIeT B 0CaI0K MpHU B3auMoiercTBur HUTpata cepedpa (AgNOs) u
xynopuaa kanbius (CaClz2)? HanucaTs ypaBHEHHE pEaKIIHH.

JTaJIOH OTBETA:

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



2Ag" + 2NO;™ + Ca?* + 2Cl~ = 2AgCl | +2NO,™ + Ca**
2Ag" + 2CI" = 2AgCl1 ¢
Ag' + CI" = AgCl ! - xopux cepedpa

JlabopaTtopHasi pabora «Peakiuu rugpoauzay.

HccnenoBanue cpeapl pacTBOPOB COJield, 0Opa30BaHHBIX CUJIBHBIMU U CJIa0bIMU

IPOTOJIMTAMHU, U UX PEAKIUI C pacTBOpPaMHU IIEJIOYH U KapOoHaTa HATPUS.
CocraBieHue peakiyii THIPoIn3a coae

a) copMyIUpyiTe 1eJb MIIaHUPYEMOT0 SKCTIEPUMEHTA;

0) 00BSICHUTE, KAaKOM MPOIECC HA3bIBAIOT TUAPOIN30M, KaKOW OH ObIBAET;

B) OOBICHUTE, KAaKUE€ CYIIECTBYIOT CIOCOOBI JIOKa3aTEeNbCTBA CYIIECTBOBAHUS

TUAPOJIN3a HEOPraHUYECKUX U OPIraHUYECKHUX BEIIECTB;

') 0OOBSACHUTE, KAK COCTABJISICTCS YPaBHEHHUE TUAPOIIN3A;

n) o0bsicHUTe, uTo Takoe pH? Kak 3aBucHUT naHHBIN NOKa3aTenb OT KUCIOTHOCTU

VI OCHOBHOCTH CpPE€JIbl pacTBOPA;

€) 0OBSCHUTE XOJ BBIMOJHEHUS SKCIIEPUMEHTA IO PELIEHUIO KaueCTBEHHBIX 33714,

) TIEPEUYHUCIIUTE OCHOBHBIE ACHEKTHI COOJIIOJEHUS TEXHUKU O€30MacHOCTH MpH

paboTe ¢ arpecCUBHBIMU peareHTaMu (TUAPOKCH]T HATPHS).

DTaJIOH OTBETOB:
a) chopmyanpyiTe 1eJib IJIAHUPYEMOr0 IKCIIEPUMEHTA;
eab 3xciepuMeHnTa
OcHOBHAsI WeJIb HCCIIECIOBAHUS 3aKIIOYAETCS B H3YUYCHUHM XapakTepa Cpenabl
pPacTBOPOB coJiel, 00pa30BaHHBIX CHIIBHBIMU M CIIA0BIMHU MPOTOJIUTAMH, & TAKKE B
MCCJICIOBAHUH UX B3aMMOJICUCTBHSI C pACTBOPAMH IIIEJIOYU U KapOOHATa HATPHSI.
JI71st HOCTHKEHUS TIOCTABJIICHHOM 11T HEOOXO0JUMO PELITUTh CIEIYIONTUE 3a]a4H:
o Omnpenenutsh xapaktep cpelbl (KHCIYHO, MICJOYHYI0 WU HEHUTPAIbHYIO)
PacTBOPOB PA3JIMYHBIX COJICH.
o HccnenoBaTh MpoLECCH THAPOIN3A COJIEN B BOJHBIX PACTBOPAX.
o WM3yunth 0COOCHHOCTH B3aUMOJICUCTBHS COJIEW C PACTBOpPAMHM ILEJIOUEH U
KapOoHaTa HaTpusl.

o CocTaBuTh ypaBHEHUS PEAKIIMI TUAPOJIN3A I PA3JTUYHBIX THUIIOB COJICH.
IIpakTH4yeckass 3HAYUMOCTB DKCIIEPUMEHTA 3aKJIIOYaeTcs B TOM, 4YTO
MOJTYYEHHbIE PE3YIbTAThl TOMOTYT:

o IloHATHP MEXaHU3MBI THAPOIIN3A B PACTBOPAX COJIEH.

o Hayuurtscs onpeaensTe cpeay pacTBOPOB MO XapaKTEPy TUAPOJIN3a.

o OcCBOUTH METOJBI KA4YE€CTBEHHOIO aHAIM3a B3aWMOJEHCTBUSA COJEH C

JIPYTUMH BEUIECTBAMMU.

o Pa3BuUTH HaBBIKM COCTABJICHUS YPABHCHUN XUMHYECKUX PEAKIIUM.
DKCHEPUMEHT MO3BOJUT CHOPMHUPOBATH LEIOCTHOE MPEICTABICHUE O CBOMCTBAX
pPacTBOPOB COJIEH U UX MOBEACHUH B PA3IMYHBIX XUMUYECKUX PEAKIUAX.

0) 00BACHHUTE, KAKOH MPOIECC HAZLIBAIOT T'HAPOJIN30M, KAKOW OH OLIBAET!,

I'mapoaus coieit



I'maposau3 — 310 npouecc B3auMOAEHUCTBUASI HOHOB COJIM C BOJOW, MMPUBOASIIUN K
00pa30BaHUI0 MAIOJUCCOLMUPYIONTUX COeUHEHUH 1 n3Menennto pH cpenpi.
Buabl ruaposansa

1. 'maposin3 mo KATHOHY IPOUCXOJIUT, KOT/Ia KaTHOH €1aboro OCHOBaHUS
CBSI3BIBACT TMIPOKCHUI-UOHBI U3 BOJIBI:
- Ilpumep: NHS + H,0 = NH; - H,0 + H*
- Cpena cranoBuTcs Kucioi (pH < 7).

2. T'uaposiu3 Mo AaHMOHY TIPOTEKAeT, KOTJa aHWOH ClIab0od KHCIOTHI
CBSI3bIBAECT MOHBI BOJIOPOJIa U3 BOJIbI
- Ilpumep: CO3~ + H,0 = HCO3 + OH™
- Cpena cranoBuTCs 1ienouHou (pH > 7).
CoBMecTHBII THAPOJIM3 HAOIIOAACTCs, KOTJa B PEaKIMI0 C BOJON BCTYMAIOT U
KaTUOH, U AaHUOH:
- Hanpumep: Al,S5; + 6H,0 = 2A1(OH); | +3H,S T
Peaxkuumu coJieii ¢ meno4aMu ¥ KapOOHATOM HATPUA
Paccmotpum npumepst peakiuii coneit ¢ NaOH u Na,COj;:
- Couib ¢1a60T0 OCHOBAHUS U CUIIBHOM KUCIIOTHI:

FeCl; + 3NaOH = Fe(OH)5 | +3NacCl
- IIpu no6asnenun Na,CO5, oOpasyercs ocaaok:
2FeCl; + 3Na,CO5; + 3H,0 = 2Fe(OH); | +3C0, T +6NaCl
Counu CUIBbHOM KUCIIOTHI U C1a00r0 OCHOBAHMUSL:
- Peakmust ¢ NaOH. NH,Cl + NaOH = NH; T +NaCl + H,0
- C Na,C0;.2NH,Cl + Na,CO; = 2NH;\uparrow + CO,\uparrow + 2NaCl +
H,0
Cpena pacTtBopoB
XapaxTep cpelibl 3aBUCUT OT THUIIa THIPOIN3a:
o Kucnas cpena (pH < 7) — nipu ruipoau3e no KaTUOHY.
o Illenounas cpena (pH > 7) — ruaposiu3 no aHUOHY.
o Heiirpansnas cpena (pH = 7) — ecnu ruponus He UIET.
[Ipu B3auMoOAEWCTBHM C IIENOYAMH WM KapOOHATOM TPOMCXOAUT YCHIICHHE
THJIPOJIN3a, YTO MOXKET MPUBECTH K MOJTHOMY Pa3JI0KEHUIO COJIH.

B) 00BSICHUTE, KAKHE CYIIECTBYIOT CIOCOObI 10KA3aTEJbLCTBA CYIIECTBOBAHMS
THAPOJIN3a HEOPraHMYeCKHX U OPraHHYEeCKHX BellleCTB;
Cnoco0bl 10Ka3aTeJILCTBA THAPOJIH3A HEOPraHUYECKUX M OPraHUYecKHX
BelleCTB
I'mapoaus — 310 mporecc B3auMOAECUCTBUS HOHOB COJIM C BOJAOM, MPUBOASAIINAMN K
00pa30BaHUI0 MAOUCCOIMUPYIONTUX COSTUHEHUH U n3MeHennto pH cpenpi.
Jns  nokazatenbCcTBa CYIIECTBOBAaHUSI THUAPOJIW3a MCIOJIB3YIOTCS CIEAYIOLINE
METO/IBI:

1. MaaukaTOpHBIA MeTO/

o MHcnonwszoBanue uHAMKATOPOB (JakMyc, (eHondTarent, yHUBEpCATbHBIN

WHJMKATOP) JUIs onpeneneHust uaMeHenus pH pactsopa




Pacuér xoHcTaHThI ruponusa no gopmyne: K, =
4.

8.

Habnrogenne 3a HM3MEHEHHMEM OKpPAacKM HMHAMKATOpa B 3aBUCHUMOCTU OT
Cpeabl pacTBOpa
N3mepenue pH
[Ipumenenue pH-meTpa mIs TOYHOrO ONPENENICHHS KHUCIOTHOCTH WIIH
1IEIOYHOCTH PacTBOpa
CpaBHeHue noixydeHHoro 3HadeHusi pH ¢ HeitrpansabiM (7)
XUMHYECKUN aHAIU3
OnpeneneHue KOHIEHTpanuu noHoB Bogopoxa (HT) m rumpoxcum-nonos
(OH™) B pacTtBOpE
[H*][OH™]

[conu]
CrnekTpocKonuYecKue MeTOAbI
HNK-cnekTpockonust s OOHAPYKEHUSI XapaKTEPHBIX MOJIOC IMOTJIOIICHHS
MPOAYKTOB THAPOIN3A
SAMP-cniekTpockomnusi, MO3BOJISIOMAS UACHTUPUITUPOBATH 00PA30BaBIIUECS
COCIMHEHUS
Xpomartorpagpuyeckue MeTOIbI
KunkoctHas xpomartorpadus Juisl  pasleleHuss W UJICHTU(DUKAIUU
MPOAYKTOB THAPOIN3A
["a3oBas xpomarorpadus Npu aHAIU3E JETYIUX MPOTYKTOB
Tepmuueckuii anaaus
ATA (muddepeHunanbHblii  TEPMUYECKMH  aHAIW3) Ui U3YYEHUS
TEPMUUYECKON CTAOMIBLHOCTH MIPOIYKTOB TUIPOJIN3A
TI'A (TepMOTrpaBUMETPUYECKH aHalIu3) MJIA OINPEACICHUS N3MEHEHHS
MaccChl MPY THUAPOJIN3E
DJIEKTPOXUMHYECKHE METO/bI
[ToTeHUMOMETpHUSI A1 UBMEPEHHUS JICKTPOIBUKYIIECH CUIIbI
BosbramnepomeTpus 4151 ONpeIesIeHUs] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIIUAJIOB
DOuU3NKO-XUMUYECKHE METO/IbI
KonnykromeTpus AJisi ©3MEPEHHUS JIEKTPOIPOBOIHOCTH PacTBOpa
PedpaxkTomerpust 1uist onipeiesieHns MoKa3aTess MpeTOMICHHUS

Ka)KI[Hﬁ N3 OJOTHUX MCTOAOB MOXKCT IIPUMCHATBCA KaK OTACIbHO, TdK MW B
KOM6I/IHaHI/II/I C JApyruMu Jid IIOJIYUYCHHA HauboJiee TOYHBIX pPE3YJIbTATOB
HCCIICAOBAaHUA Mponecca ruapoamnsa.

I') 00LACHUTE, KAK COCTABJACTCH YPABHEHHE I'MIPOJIN3A;

CocraBJieHne ypaBHeHH s THAPOJIH3A COJIe

I'mapoaus — 310 mpouecc B3auMOAEHUCTBUSA UOHOB COJIM C BOAOM, MPUBOASAIINAMN K
00pa30BaHUIO CJIa0OT0 JIEKTPOIUTA U U3MeHeHUto pH cpenbl.

AJITOPUTM COCTABJICHUS] YPABHEHUS TUAPOJIN3A

1.

OnpenesieHue THIIA COJTH:

Conp o0pa3zoBaHa CHILHBIM OCHOBAaHUEM M CHJILHOM KHCIIOTOM — THAPOJIN3
HE UJIET.

Conp 00pa3oBaHa cl1abbIM OCHOBAHHEM M CHIIBHOM KHUCIIOTOM.



o Comb 00pa3oBaHa CHJILHBIM OCHOBAHHMEM H CITA00M KMCIOTOM.
o Coub 00pa3oBaHa c1adbIM OCHOBAHUEM U C1a00M KUCIOTOM.
2. 3anuch ypaBHeHHMsl JMccOMANUM coJim: Pasnenute coib Ha KaTUOH U
aHUOH.
3. Omnpenesnenne HANPaABJIeHUS THAPOJIN3A:
o« Ecimu comp oOpa3oBaHa c¢Jja0bIM OCHOBAHHEM U CHJIBLHOW KHUCJIOTOM,
TUAPOIU3 UIET 10 KaTUOHY.
o« Ecmum comp oOpa3zoBaHa CHJIBLHBIM OCHOBAaHHEM W CJ1a00i KHCJIOTOM,
TUIPOJIU3 UAET 110 AHUOHY.
4. CocraBJyienne HOHHOT0 ypaBHeHUS THAPOJIH3A: 3anuuure
B3aHMOJIEMCTBUE COOTBETCTBYIOIIETO NOHA C MOJIEKYJIOM BO/JIBL.
5. MoJekyasipuoe ypaBHeHue: (CoOCTaBbT€ MOJIHO€ YpaBHEHUE DPEAKIMHU C
y4ETOM BCEX YUYACTHUKOB IIPOLIECCa.
6. IIpoBepka cpeabl pactBopa: OmpenenuTe XapakTtep cpeabl (Kucias,
HIeJIOYHAs WJIM HEUTpasibHas).
IHpumepsi
Xaopua ammonns (NH,Cl)
- Juccoumanus: NH,Cl - NH} + CI™
- Tugpomus no katuony: NH; + H,0 = NH;-H,0+ H*
- Cpena xucnas (pH < 7)
Auerat natpus (CH;COONa):
- uccommanusa: CH;COONa —» CH;C00™ + Na*
- T'mapomus o annony: CH;COO™ + H,0 = CH3COOH + OH™
- Cpena menounas (pH > 7)

n) o0bsAcHUTe, 4T0 Taxkoe PpH? Kak 3aBucCHT JaHHBIH NOKa3aTejJb OT

KHCJIOTHOCTH UJIM OCHOBHOCTH CPECALI pacTrBopa.
pH (ot dpaniysckoro pouvoir hydrogéne — BoopoaHas Chiia) — 3TO Mepa aKTHBHOCTH HOHOB
BOJIOPOJIa B PACTBOPE, KOTOPAst OMPEEISIET €r0 KMCIOTHOCTh MM OCHOBHOCTb.

OcHoBHbIe XapakTepucTuku pH:
o Ilkana pH Bapeupyercs ot 0 no 14:
o PH <7 —xucnas cpena;
o PH =7 — HeitTpanpHas cpena;
o PH>7 — menounas cpena.
o UYewMm mensIne 3HaueHne pH, Tem 6ojee KUCIIBINA pacTBOP.
o UYewm Oounpiie 3naueHne pH, Tem Oosee MEI0YHOM pacTBOP.
3aBUCHMMOCTD OT KUCJIOTHOCTH U OCHOBHOCTH:
1. Kucaas cpena:
o Konuenrpamus H* > OH™;
o PH<T.
2. llenounas cpena:
o Konnenrpamus OH™ > H¥;
o pH > 7.
3. HeiliTpajabHas cpena:
o [H']=[OH7];




o pH =17.
IpakTnyeckoe 3Hauyenue pH:
Omnpenenenre KUCIOTHOCTH MTOUBHI B CEJILCKOM XO3AHCTBE.
KonTpons pH B nuieBoil npoMBIILIEHHOCTH.
AHanu3 OUOIOTHYECKUX KUJKOCTEN B METULIMHE.
O1eHKa KayecTBa BOJBI.
[Tpu rugponuse cosell, 0Opa30BaHHBIX CHJIBHBIMHU M CJIa0bIMM mpoTonuTtamu, pH
pacTBOpa MOXKET U3MEHSTHCS B 3aBUCUMOCTHU OT TUIA TUAPOIIN3A:
o T'maponu3s no kaTuoHy (CoJib CJIa0OTO OCHOBAHUS M CHIIBHOW KUCIOTBI) —
kucias cpeaa (pH < 7).
o I'maponu3 nmo aHWOHY (COJIb CHJIBHOTO OCHOBAaHMS M CIA00W KHCIOTBI) —
nienouHas cpena (pH > 7).

¢) 00bACHUTE X0/ BBINOJHEHUS IKCHEPUMEHTA N0 PEHICHUI) KAa4YeCTBEHHBIX
3a1a4;
X0/ BBIIOJTHEHHUS IKCIIEPHMMEHTA 10 MCCIEA0BAHUIO CPeibl PACTBOPOB COJICH
Leab padoThl: Hcciae10BaHUE CPEAbl PACTBOPOB COJIEH, 0OpPa30BAHHBIX CUIBHBIMU
U CIa0bIMHU TMPOTOJIUTAMHU, U MX PEAKIUN C pacTBOpaMM IIEIOYM W KapOoHaTa
HaTpUs.
Heo0xoanmoe 000py1oBaHNe M PEAKTUBBI
o IMocyna: npoOupku, TATUB Il MPOOUPOK, MTUNIETKHU, MEPHBIE LIUITUHAPHI
« PeaxTuBbl: pactBopsl cosei (Hampumep, NaCl, NH,Cl, CH;COONa, AlCl;),
pactBopsI menoun (NaOH), kapoonart narpus (Na,CO3)
o HWnaukaTopsl: nakmyc, peHondranenH, yHUBEpCAIbHBIN UHANKATOP
ITopsaoK BeINOJTHEHUsI padOThI
1. IMoaroToBKa pacTBOPOB:
o [IpuUroToBUTH PaCTBOPHI UCCIETYEMBIX COJIEH
o IloAroTOBUTH pacTBOPHI LIEJIOUYU U KapOOHATa HATPUS
2. HUccnenoBanue cpeabl pacTBOPOB:
o B kaxmyro npoOdHpKy NOMECTUTh 2—3 MJI pacTBOpPaA COJIH
o JloOaBuTh 1-2 Kamm UHIKUKATOpa
o 3aduKCUpOBaTh U3MEHEHUE OKPACKU MHAMKATOpa
3. IlpoBeneHnne KaueCTBEHHBIX PeAKIHIi:
o Jlo6aBUTH pacTBOp IIETOUYU K PACTBOPY COJIU
o HabmonaTe 3a IPOUCXOASIIMMU U3MEHEHUSIMU
o IloBTOPUTH MpoOLIEAYPY C PACTBOPOM KapOOHATa HATPHs
4. 3anuch HAOMKOAEHUI:
o @UKCUpPOBATH BCE U3MEHEHUS B MPOOUPKAX
o OtmeuaTh xapakTep cpeabl (Kucias, ImeIouHas, HeMTpaibHas)
o OnuceIBaTh MPOUCXOASIINE PEAKIINU
IIpumepHbIe peakuuu ruapoJusa
o Coub cupHOT0 OCHOBaHMs U cuiibHOM KuciaoThl (NaCl):
o I'maponus HE UAET
o Cpena HeuTpanbHas




« Comb cnaboro ocHoBanus u cunbHOM kuciorel (NH,CD): NHY + H,0 =

NH; -H,0 + H*
o Kucnas cpena
« Comb cunpHOr0 ocHOBaHMs U ciaboit kuciaorel (CH;COONa):
CH;CO0™ + H,0 = CH3;COOH + OH™
o IlemouyHas cpena
TexHuka 0€30IaCHOCTH
o PaboTaTh B 3aIUTHBIX OYKaX W IMEepUYATKAX
o N30eratb KOHTAaKTa pEaKTUBOB C KOXKEM
o He npunumars numty B 1abopatopun
o CoOmronaTh npaBmiia paboThl ¢ KUCIOTaMU U IEJI0YaMHU

ITocne 3aBCPIICHUA DKCIICPUMCHTA HCO6XO,ZIHMO CACIIaTb BBIBOABLI O XadpPaKTCPC

CpCAbl PAaCTBOPOB U IIPOTCKAIOIHNX PCAKIHAX T'HAPOJIN3a.

JK) MEePEUYHCJIUTE OCHOBHBLIE ACHEKTHI COOJIONCHHS TEeXHHKH 0€30MACHOCTH

IIPH PA00TE C AarPeCCUBHBLIMHY peareHTaMu (ruapoKCcHI HATPHUSA).

OcHOBHBIEC ACNEKTHI TEXHUKH 0€30MACHOCTH NPH Ppadore ¢ THAPOKCHIOM

HATpPHUS
I'mapoxcnn  HaTrpus  (eIKM  HaTp, KayCTUYecKas  COJa)
BBICOKOArpeCCUBHBIM  XMMHYECKUM  BEIIECTBOM,  TPEOYIOIIHNM
coOJII0ICHUS TTPaBIT 0€30MaCHOCTH.

1. CpeacrBa MHAUBHUAYAJBHON 3aINTHI:

o 3amMTHBbIE NEPYATKH U3 KUCIOTOCTOMKOrO0 MaTepuasna

o 3amMTHBIE OYKH C OOKOBBIMU IIUTKAMU

o Pecniupartop wim Macka ¢ yroabHbIM GUIBTPOM

o Xajat uiu 1a60paTOpPHBIA KOCTIOM

o baxwuasl 115 3ammTE 00YBU

2. IlpaBusa padoThl ¢ BelIECTBOM:

o PaboTaTh TOMBKO B BBHITSKHOM KAy

o Hcnonp30BaTh TONBKO YHCTYIO TOCY LY

« He nonyckaTh KOHTaKTa ¢ KOXEH U CIM3UCTBIMU

o XpaHUTH B IJIOTHO 3aKPBITOM Tape

o U30erath nomnaaanusi BOJAbI pU padboTe

3. Mepbl npe10CTOPOKHOCTH:

SIBIIICTCS
CTpPOTOTO

. HpI/I nomajgaHu Ha KOXY HCMCIJICHHO ITPOMBITH OOJBIINM KOJHYSCTBOM

BOJIEI
o Ilpu BABIXaHMM MTAPOB BBIMTH HA CBEXKUM BO3AYX
o Ilpu nomaganuu B ria3a NpoMbITh BOAOUW HE MeHee 15 MUHYT

o HWmeth moa pykoil HEWTpaIM3yIOIIUE PacTBOPHI (YKCYCHYIO WM OOpHYIO

KHCJIOTY)
4. Opranmszanus padodero Mecra:
o Hanuune anteyku nepBoii moMoIu
» [IpoTuBOMOX)XapHOE 0OOPYIOBAHKE
o CpencrTpa HEUTpaIU3alUKi IPOJIMBOB
o BeHTunanuonnasa cucrema



5. OcoOble ykazaHus:

« 3ampenieHo paboTaTh B OJUHOUKY

« Heo0xonumo uMeTH IJIaH HBAKyaluu

o Crnenyer 3HaTh pacIoIOKEHNE CPEACTB HEUTpATU3ALUU

o Tpebyercs peryssipHbIii KOHTPOIb COCTOSHUS 3AIIUTHON OIEKIbI
[Ipu coGmoneHnu Bcex Mep MPeAOCTOPOKHOCTH PHUCK MOIYUYEHHS TPAaBM U 0)KOTOB
3HAYUTEIBHO CHUYKAETCSI.

PyOesxxknblii KOHTPOJIb 0 Pa3geny 2. XuMu4yecKue peakuuu
@®opMma pydesKHOT0 KOHTPOJIsI — KOHTPOJIbHAas paboTa
Koa xonrposaupyemoii komnerenunu — OK 01
KourpoabHas padora
I Bapuanr:
1. Daemenry, »3jeKkTpoHHas ¢opmyaa Koroporo 1s%2a%2p®3s?3p* |
COOTBETCTBYET BOJOPOHOE COCTUHEHHE:
(1)HD
(2) OHs
+(3) H=S
(4) OH..
N300pa3ute CTpOEHHE aToMa HSTOr0 AJIEMEHTa U OOBSICHUTE €ro BaJICHTHbIC
BO3MOKHOCTH.
Otser:
Pemenne:
1. Omnpenennum 31eMeHT 10 dIeKTpoHHOM Gopmyie 1s22a%2p®3s23p*:
o Bcero anektpoHoB: 2+2+6+2+4=16
o IlopsimkoBeiii HOMEDp: 16
o DiemeHT: cepa (S)
2. BogopoaHoe coeluHEHUE Cephl:
« Cepa obpazyet coenunenue H,S (cepoBoopon)
o IIpaBunbhsblii oTBeT: (3) H20
3. CtpoeHue aToMa Cephbl:
3p
(N
3N
2p NN
2s
1s N
4. BasieHTHbIE BO3MOXHOCTH CEPBI:
o B oCHOBHOM coCTOSIHUM: 2 HECTIAPEHHBIX 3JIEKTPOHA B 3p-TIOIYPOBHE
o MoxeT 00pa30BbIBaTH 2 KOBAJICHTHBIE CBS3U (BaIeHTHOCTS II)
o Ilpu Bo3OYX1€HUU:
o PacnapuBanue 3JI€KTPOHOB 3S-TIOAYPOBHS
o Bo3moxxHoCTh 00pazoBanus 4 cBs3elt (BaeHTHOCTD [V)
o O6pa3oBanue 6 cBs3eit (BasieHTHOCTH V)



Taxum oOpazoMm, cepa MoxeT nposBisaTh BaeHTHOCTH I, IV u VI, uto 00BsicHseT
e€ cocoOHOCTh 00Pa30BBIBATh pPa3IMUHbIE COeUHEHUs, BKiItodast H,S.

2. B kakom psiny mnpeacTaBiieHbl TOJBKO BelleCTBA ¢ KOBAJEHTHOM
HEMOJISIPHOM CBA3bIO:
(1) HCI, O, CO2
+ (2) N2, O3, H
(3) Cu, Nal, H-0
(4) CH4, NHs, F2
3apucyiiTe SJIEKTPOHHYIO M CTPYKTYpHYIO (opMyly MepBOro COEAMHEHUS B
CTpPOKE.
OO0bsicnenue: KoBaneHTHass HeMoJisipHAs CBsI3b O0pasyeTcs MEXKIy aToMaMu
OJIHOTO U TOTO K€ dJeMeHTa. PaccMOTpuM KasK bl psi:
1. HCl (xoBanentHas mnomsipHasi), O: (koBaneHTHass HenossipHas), CO:
(KoBaJIeHTHAs MOJISIpHAs) — HE MOJIXOIUT
2. N2 (koBasieHTHas HemnousisipHas), Os (koBajeHTHas HemnossipHas), Ha
(KoBaJICHTHAs HEMOJISIPHAS) — MOAXOAUT
3. Cu (merammmueckas), Nal (monnas), H-O (koBaneHTHas moJispHas) — HE
TTO/TXO/TAT
4. CHs (xoBanentHas mnodspHas), NHs (koBaneHTHass mnoyspHas), F»
(koBaJICHTHAS HETOJISIpHAs) — HE TOIXOIUT
DJIEKTPOHHBIE U CTPYKTYPHBIE (opMYJIbI TS TIEPBOTO COSAMHEHUS U3 psaa (2):
Na:
o DuekTpoHHas gopmy.a:

‘N::N:

o CrpykrypHas ¢popmyna: N=N
B Monekysie a3ora aToMbl CBSiI3aHbl TPOMHOW KOBAJICHTHOM CBSI3BIO, IIPU 3TOM
KOXIbId aTOM a30Ta MMEET MO TPU HECMAPEHHBIX 3JIEKTPOHA, YYaCTBYIOIIUX B
00pa3oBaHUU CBSI3H.

3. NoHHY10 KpHCTANIMYECKYIO pellieTKY HMeeT:
(1) rpacpur

(2) 6pomoBOIOPOA

(3) xene3o

+ (4) 6poMu aMMOHUS

4. MMHMMAJILHYIO CTelleHb OKUCJIEHHS cepa NMPOSIBJISET B COeIMHEHHUU:
(1) K2SOx

(2) Na=S0:s

(3) SO»

+(4) CaS



5. K co1siM 0THOCHTCSI KasK/I0€e U3 ABYX BeleCTB:
+ (1) KCl u NaHSO;

(2) H2SOs u Cr(OH)s

(3) NHs u MgBr2

(4) HaS u CaCOs

6. MoryT B3auMO/1eliCTBOBATH JIPYT C APYIroOM:
(1) Fe u Ca(OH):

(2) Al m KNO:s

+ (3) Al u NaOH

(4) Cuu HCI

7. MeTajuiin4ecKue CBOMCTBAa MPOCTHIX BemecTB B psixy Na ->Mg-> Al->Ca-
>K:

+ a) BO3pacTaroT;

0) YMEHBIIIAIOTCS,;

B) BHauaje ocjaabeBaroT, 3aTeM YCHUIMBAIOTCS,

I') BHaYaje BO3pacTaroT, 3aTeM YMEHBIIAIOTCS.

8. JIuneliHy10 popmMy UMeeT MOJIEKYJIA:
a) NHs;
0)H-20;
B)H.S;
+ 1) HCI
CocTaBbTe €€ 3JEKTPOHHYIO (OpPMYIly, YKAKUTE, B CTOPOHY aTOMOB KakKoOToO
3JIEMEHTa CcMellaercs oOmias JJIEKTpOHHAs Tapa, U H300pasuTe CXeMy
MepPEKPBHIBAaHUSI AaTOMHBIX OPOUTAJICH.
Oo0bsicnenue: Jluneitnyto ¢Gopmy umeer moiekyina xjopoBoaopona (HCI), tax
KakK:

o ATOMBI BOJIOPO/A U XJIOpa 00pa3yroT OAHY KOBaJIEHTHYIO CBS3b

« Pa3Huna anexTpoOTpPULIATENBHOCTEN 3JIEMEHTOB JOCTATOYHO BEJIMKA

o DJIEKTpOHHAs IUIOTHOCTh CMeEIaerca K 0oJiee 3JIEeKTPOOTPULATEIHLHOMY

aToMy XJIOpa

DaexTpoHHasi popmyna mosekyant HCI: He + «Cl: — H—CI
CMenienne 3J1eKTPOHHON MUIoTHOCTH: OOIIas 3JIEKTPOHHAsS Mapa CMeIaeTcsa B
CTOPOHY aTOMa XJIOpa, TaK KakK XJIOp UMEET OOJIBIIYIO 3JIEKTPOOTPULIATEILHOCTD
(3.16), uem Bostopon (2.20).
CxeMa nepekpbIBaHUA OPOUTAIICH:



\/
\/

H-C1
B monexyne HCI npoucxoaut o-nepekpbiBaHue 1S-opOutanu atroma BoJIopoja U
3p-opbuTanu aroMa xJiopa.

9. U3 npuBeseHHbIX (¢opmya  BemummMre  (GopmMyabl  BellecTB
HeMoJieKyJasapHoro crpoennsi: CaO, HBr, CaCO3, H2CO3, Mg, CI207,
H2S04, KNOS.

BemrecTBa HeMOJIEKYJISIPHOTO CTPOEHHUS U3 IIPEICTABICHHOIO CIIMCKA:

o CaO (okcun Kamplus) — HOHHOE COCIUHECHHE, COCTOSIISE M3 KAaTHOHOB
Ca*" u aumonon O*~

o« CaCO; (kapboHaT KaJiblMsl) — COJb C HWOHHOW KPUCTAJUIMUYECKOU
pEETKON

o Mg (marnumii) — mOpOCTOE BEHIECTBO C METALNIMYECKON KPUCTAJUITMUECKOU
pEIETKON

o KNO:s (HuTpat kanusi) — cojib, UMEIOIas HOHHOE CTPOCHHE
Ocransubie BemectBa (HBr, H:CQOs, CL:O7, H2SO4) uMEOT MOJIEKYISIPHOE
CTpOEHHE, TaK KaK COCTOST M3 OTACIBHBIX MOJICKYJ, CB3aHHBIX KOBaJCHTHBIMH
CBSI3SIMU.

10.B cxeme npeBpamenunii Cl2 NaCl AgCl BemectBamn «X» u «Y» IBIASIOTCS
COOTBETCTBEHHO:
(1) NaOH u Ag
(2)Nau Ag
(3) Na2SO4 u AgNO3
+ (4) Nau AgNO3
CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKITUH.
Pemenne:
st ocymectBienus npespariernii Cl. — NaCl — AgCl neob6xoaumo nmomoopathb
Takue BemecTBa X ¥ Y, KOTOpbIE OYIyT y4acTBOBATh B PCAKIIHSX:
1. Cl2+2Na — 2NaCl (peaxuust Xjiopa ¢ HaTpUeEM)
2. NaCl + AgNOs — AgCl| + NaNOs (peakuusi oOMeHa MeXAy XJIOPUAOM
HATpHUs U HUTPATOM cepedpa)
Takum oOpazomM, BeriecTBOM X siBisiercst HaTpuit (Na), a BemecTBoM Y — HUTpAT
cepedpa (AgNO:s).



OcranbHble BApUAHTHI HE MOJXOIST, TAK KAK:
« NaOH u Ag He MOryT OCYIIECTBUThH JAHHBIE ITPEBPALLICHHUS
o NaxSOsu AgNOs He 1ayT HYy’)KHOTO pe3yJibTaTa B IIEPBOM peaKuu
o Nau Ag (BapuanT 2) He 00pa3yrOT XJIOPUJT HATPUS HPU B3aUMOACHUCTBUU

11. IIpn B3aumMoaecTBUM MUHKA Maccoil 13r. ¢ M30BITKOM COJISIHOW KHCJIOTHI
oOpa3oBaJics ra3, 00beMoM (H.Y.)
a) 2,24m;
+0)4,481.;
B)1,12m1.;
r)3,3611.
Br16panHbIil OTBET MOJITBEPAUTE PEIICHUEM 3a]1auu.
lano:
o Maccauunka (Zn) =13
o ComnsHas KUCIOTa B NU30BITKE
o Haiitu: 06EM BeIIENUBIIIETOCS Ta3a (H.Y.)
Pemienne:
1. 3anmmem ypaBaenue peakiuu: Zn + 2HCl = ZnCl, + H, T
2. Haiiném KoamyecTBO BEIIECTBA [IMHKA:
o Momnspnas macca nuaka M(Zn) = 65 r/moJib
m 13

« n(Zn) = Vi 0,2 MoJIb

3. Tlo ypaBHEHHIO peaKIuu:

e 1 moab Zn gaér 1 mons Ha

o 3nauwut, 0,2 mons Zn gact 0,2 mosb Ha.
4., Haiiném 006EM Bogopo/Ia:

o Ilpu H.y. | moub ra3za 3anumaet 22,4 n
« VH,)=n-V,=02-22,4=4,48n

Il BapuanT:

1. Duemenry, »3JeKTpoHHasi (opMyaa Koroporo 1s22s22p®3s23p3 |
COOTBETCTBYET BbICIIMI OKCH/L
(1) 305
+(2) P2Os
(3) 220s
(4) PO2
N300pa3uTe CTpOEHHE aTroMa I3TOr0 JJIEMEHTa W OOBSCHUTE €ro BaJICHTHBIC
BO3MOYKHOCTH.
Peenue:

1. OmpenenuM 3IEMEHT MO IEKTPOHHOH (hopmyTie:

« DrexTponHas popmyna 1s22s22p®3s23p3

o OOmiee uncio MEeKTPOHOB = 15

o Tlopsnkoserit HOMep 35emenTa = 15 (pocdop, P)

2. Bricmmii okenn pocdopa:

o ®ocdop HaxonuTcs B 5 rpynne NepuoguIecKoil CUCTEMbI



o Bricmas BaJieHTHOCTh paBHa HOMEpY rpyninsl (V)
o ®opwmyna Beiciiero okcuaa: P-Os (BapuaHT 2)
3. Ctpoenue atoma ¢ocdopa:

3p
4 " S

3s T t T

S s 4
2p T T 1

S a &
2s T
R
1s T

4, BaneHTHBIC BO3MOKHOCTH (ocdopa:

« B 0CHOBHOM cocTosiHUM: 3 HECTTAPEHHBIX ANEKTPOHA B 3P-TIOYPOBHE

o Moxet nposiBisATh BasieHTHOCTS 11 (3a cyer 3 HecnapeHHBIX AJIEKTPOHOB)

o Ilpu BO3OYXAEHUM: OJAMH DJIEKTPOH C 3S-MOAYPOBHS IMEpexoauT Ha 3d-
MOyPOBEHD

o MokeT nposIBIATh BAJEHTHOCTb V (32 CYET BCEX 5 JIEKTPOHOB BHEIIHETO

YPOBHSI)

2. B psiay BelecTB BOJI0OPO, AMMHAK, XJOPHA KaJblus, a30T, MeTaH
KOJIMYECTBO BEelECTB ¢ KOBAJICHTHOI HEINOJSIPHOM CBA3bI0 PABHO:
(1) onHOMY
+ (2) mBym
(3) Tpem
(4) uetpipem
3apucyiTe NIeKTPOHHYIO U CTPYKTYPHYIO (POPMYITY OJTHOTO U3 COCTUHEHUH.
Pemenne:
OnpenenuM THUTI CBA3U B KaXKJIOM BEIIECTBE:
« Bomopoan (H:) — xoBajieHTHasi HeMoJsipHas CBsI3b (/IBa aTroMa OJIHOTO
AIIEMEHTA)

o Ammuak (NHs) — xoBajieHTHasi OJIsIpHAs CBSI3b (Pa3HBIC DJIEMEHTHI)

o Xuopua kajabuus (CaCl:) — noHHas cBsI3b (METAJT U HEMETAJLN)

o A3o0t (N2) — KoBajeHTHas HEMOJISIpHAs CBA3b (7]Ba aTOMa a30Ta)

o Metan (CH4) — KOBasIeHTHAs MOJSIPHAs CBA3b (PA3JIMYHBIE SJIEMEHTHI)
BemiecTBa ¢ koBajeHTHOM HenmosipHOM cBsi3bio: H2 1 N2 (Bcero 2 BeliecTBa).
Otger: 2 (1ByM)

PaccMoTpuM 251eKTPOHHYIO M CTPYKTYPHYIO (popMysibl ammuaka (NHs):
DnexTpoHHas popMyna:



Crpyxrypnas popmyna: H—N—H | H
B Monekyie aMMuaka aTtoMm a3oTa oOpa3yeT TpU KOBAJCHTHBIC CBSI3U C aTOMaMU
BOJIOPOAA. Y a30Ta OCTAa&TCsI OJTHA HETOACIEHHAs AJICKTPOHHAS TTapa.

3. ATOMHYI0 KPHCTALJIMYECKYIO PelIeTKY HMeeT:
(1) xucnopon

+ (2) rpadut

(3) oxcun yriepona (IV)

(4) xnopoBoaopoa

4, BBICHIyIO CTCIICHb OKUCJICHUS XJIOP NMPOABJIAECT B KHCJIOTE:
(1) HCI

(2) HCIO

+(3) HCIO.

(4) HCIO:

5. OCHOBHBIM SIBJISIETCS KAXKIBINA U3 JABYX OKCH/IOB:
+ (1) Cs20 u CaO

(2) SOs u P20s

(3) ZnO u K-0

(4) Al:0s u BaO

6. F'ugpokcua 6apusi He B3aMMO/IeiiCTBYET C:
(1) HCI

(2) CO:

+ (3) CaCl.

(4) H2SO4

7. ATOMHBIE paanyCbl XUMHUYE€CKHUX IJICMCHTOB YMCHBIIAKOTCH B PHAY:
A)Zn,Cd,Ca,K;

b) 1,Br,Se,As;

+ B )Ga, Ge, As ,Se

I P,N,C,B.

8. TpeyroyibHy10 GopMy MMeeT MOJIEKYJIa:
A)NHs;
b)SeH:;
B)BeClz;
+ F)BC13
CocrtaBpTe €€ DOIEKTpOHHYIO GOpMyiTy, H300pa3uTe CcXeMy TNEpPEeKPhIBAaHUS
ATOMHBIX OPOUTANICH U YKAXKUTE, MOJSPHA WIIA HEMOJISIPHA 3Ta MOJIEKYJIa.
duexTponHas ¢gopmyia mosekyabl BCls:
« bop (B) umeer 3 BajeHTHBIX 3JIEKTPOHA
o Kaxnprit xmop (Cl) umeer 7 BaJCHTHBIX JJIEKTPOHOB
« B monexyne BCls o6pasyercs 3 koBanentHbie csizu B-Cl



Cxema mnepexkpbiBanusa opoutaneii: B wmonexyne BCls mpoucxogutr Sp?-
rudpuau3anus opouTaieit aroma 6opa:
o OpHa s-opOutans u ABe p-opOUTaIu 6opa ruOPUAU3YIOTCS
« OOpa3yrorcsa Tpu TUOpUAHbBIE Sp*-0pOUTaTU
o OTH opOUTaIU pacnoyiaraloTcsi B 0OJIHOM MIOCKOCTH 1moj yriioM 120° npyr k
Apyry
o [Ilpoucxomut mnepekpbiBaHUE Sp>-TUOPUAHBIX opOuTased Oopa ¢ p-
OpOUTAISIMH XJIOpa
IIpocTpancTBeHHoe cTpoeHue: Monekyna wuMeer (opMy MNPaBHIBHOTO
TPEYroJIbHUKA (TUIOCKUI TPEYTOJIbHUK):
o Bce aroMbl HAXOIATCS B OJTHOW MJIOCKOCTH
o Yrox mexnay cBs3smu B-Cl coctaBnser 120°
o JlumosibHBIE MOMEHTBI CBSI3€M KOMIIEHCUPYIOT APYT Apyra
IoasiprocTh Mosiekyabl: Monekyna BCls siBisieTcss HemoJisipHoii, Tak Kak:
o BekTopbl AUNONBHBIX MOMEHTOB CBSI3€/ HAIPABJICHBI B PA3HBIE CTOPOHBI
o HX cyMMapHbIii MOMEHT PAaBEH HYJIIO
o Mouekyna ciMMETpUYHA OTHOCUTEIBHO IIEHTPA
Takum oOpaszoMm, Monekyna BCls umeer Ttpeyroiapuyio (opmy, sBiasieTcs
HETOJISIPHOM M UMEET IJIOCKOE CTpOoeHuE ¢ yriaamu 120°.

9. 13 npuBeeHHBIX ()OPMYJT1 BHIMUIIUTE GOPMYJIbI BeNIECTB MOJIEKYJISIPHOTO
crpoennsi: CaO, HBr, CaCO3, H2CO3, Mg, CI207, H2504, KNO3, CI2.
BemecTBa M0JIeKyJISIPHOTO CTPOEHUsI U3 MTPEICTABICHHOTO CITUCKA!

« HBr (6pomoBogopon)

o H:COs (yrompHas Kuciora)

o Cl0O7 (oxcun xnopa (VII))

o H2SO. (cepnas kucnota)

o Cl2 (xmop)
OO0bsicHeHue:
BemectBa MONEKYJISIpPHOTO CTPOSHHUS COCTOST M3 MOJIeKyJd. B HHX aTombl
COCIIMHEHBI MEXJy COOOW KOBaJCHTHBIMH CBSI3IMH. Takue BeiecTBa OOBIYHO
UMEIOT HU3KHE TEMIIEPATYPhI IUIABJICHHS U KHIICHUS, 9acTO JICTYYH.
Ocranpsabie BemecTBa u3 cnucka (CaO, CaCOs, KNOs) uMeroT HeMoJIeKyIIpHOe
CTpoeHne (MOHHOE), TaK KaK COCTOSIT M3 MOHOB, CBSI3aHHBIX MOHHBIMHU CBS3SMHU.
Marauit (Mg) — mnpocTtoe BEIECTBO C METAUIMYECKOH KpUCTaUIMYECKOU
PELIETKOM.

10. B cxeme mpeBpamenuii Na NaOH Na2CO3 BemecrBaMu «X» U «Y»
SIBJISIIOTCSI COOTBETCTBEHHO:

+ (1) H20 u CO2

(2) Na2O u CO2

(3) H.-Ou CO

(4) H20 u CaCOs

CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKITUN.

Pemenne:



Hns ocymectBiaenuss npeBpamienuidi  Na — NaOH — Na,CO; Heobxoammo
OIIPEICIINTD BelecTBa X U Y.
1. IlepBoe npeBpaimenue: Na — NaOH
o Harpuii pearupyer ¢ Bomoil ¢ o00Opa3oBaHHEM THAPOKCHUIA HATPUS U
Bogopoza: 2Na + 2H,0 — 2NaOH + H, T CrnenoBaTenbHo, BEMECTBO X —
sto H:20.
2. Btopoe npeBpamienune: NaOH — Na,COs.
o I'mapoxcun HaTpusi pearupyeT C YIVIGKHUCIBIM Ta30M C 00pa3oBaHUEM
kap6onara Hatpus: 2NaOH + CO, — Na,CO5; + H,03nauut, BemectBo Y
— 3710 CO:2.
OtBet: npaBuibhblii BapuantT — 1(H,0 u CO,).
YpaBHEHUS peaKIU:
1. 2Na + 2H,0 = 2NaOH + H,
2. 2NaOH + CO, = Na,CO; + H,0

11. KouuvecTBO BemecTBa M 00beM KHCJI0POAa, HeOOXOAUMOIo /JIf
noJryyeHnust 18r Boabl, cOCTABISAIOT:
A) 0,5 monb u 22,41;
b) 1 monp u 11,27
+ B) 0,5 monb u 11,271
') 1 monb u 22 ,4u.
Br1OpanHbIil OTBET MOJITBEPAUTE PEUICHUEM 3a]1a4u.
Hano:
« Macca Bogsl m(H20)=18 r
« Haiitu: xomnyectBo Bemiecta n (O2) u 006EM V(Oy).
Pemenne:
1. 3anuuem ypaBHeHue peakuuu oOpazoBanus Bojel: 2H, + 0, = 2H,0
2. Haiiném KoJu4ecTBO BEIIeCTBa BOIBI:
o Momnspuas macca Bonst M(H,0) =2-1+ 16 = 18 r/mMounb

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

3. Ilo ypaBHEHHIO peakIuu:

« Ha 2 moinb Bogsl Tpebyercs 1 Moiib KuCIoOpoaa

o 3HauuT, Ha 1 MoJb BOABI TOTpeOyeTcs 0,5 MoJb KHCIIOpoaa
4. Paccuntaem 00BbEM KHCIOPO/IA:

o Ilpu H.y. | Mmoub ra3za 3anumaert 22,4 n

. VV(,) =n-V,=05224=11,2x

Paznen 3. CTpoeHue U CBOMCTBA HEOPIraHUYECKHUX BelleCTB

Tema 3.1. Knaccudpukanus, HOMEHKIATYpa M CTPOCHHE HEOPraHUYECKHUX
BelIeCTB

dopma TeKylero KOHTPOJIs — TECTUPOBAHUE, MMPaKTHIeCcKast paboTa

Koa xonrpoaupyemoii komnerenunu — OK 01, OK 02

TecroBoe 3aganue:

1. Heopranu4eckue BeuecTBa Ae/siTC HA 2 00JiblIMe TPYIIIbI



A. METaJUTbl U HEMETAJLIIBI

+ b. mpocTele U CI0KHBIE BEIECTBA

B. TBepable U KUIKHE BELIIECTBA

I'. ra3sl ¥ KUJIKOCTH

2. K ¢cJ10:KHBIM BelecTBaM OTHOCATCH

A. KHCJHOTBI, OCHOBaHHUSI, COJIN

b. okcuabl, OCHOBaHUS

+ B. okcuabl, OCHOBaHHUS, KUCJIOTBI, COJIN

I'. okCuabl, OCHOBAHUS, KUCIIOTHI

3. Oxcuabl ObIBAKOT

A. KUCJIOTHbBIE

b. kucnsie, cpennue

B. ocHOBHBIE

+ I'. KUCJIOTHBIE, OCHOBHBIE, aM(POTEpHBIE

4. OxcuaoM Ha3bIBaeTcs

A. CJO0XHO€ BEUIECTBO, COCTOAIIEE M3 TPEX JJIEMEHTOB, OJAUH M3 KOTOPBIX
KHUCJIOPOJ

b. ci0)kHOE BelIeCTBO, COCTOSAIIEE U3 METAJIAa U KUCIIOPO1a

B. ci0)xHO€E BEIECTBO, COCTOSALLEE U3 IBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX BOAOPOI
+ I'. cinoXHOE BELIECTBO, COCTOSIIIEE M3 JABYX JJIEMEHTOB, OJIWH U3 KOTOPBIX
KHUCJIOpPOA

5. OcHOBHOM OKCH/I OJYYAETCH NPU B3AaUMOACHCTBUH

A. MeTaiia 1 Bogopozaa

b. Hemeramna u kucnopojaa

+ B. Meraiuia u kucnopoja

I'. BOmopoia u kuciopoaa

6. Kucs1oTHBIN OKCHJ N0JIy4aeTCH NMPU B3aUMO/IeliCTBUH

A. MeTajia u Kuciopojaa

+ b. HEMeTana u Kuciopoaa

B. nepexogHoro Merasmia U KUCJIOpoia

I'. HemeTaiuta u Boopoia

7. AMdoTepHbBIii OKCHJ NOJy4aeTCH NPH B3aNMO/1eiiCTBUU

A. HEMeTaJllIa ¥ KUCJIopoa

+ b. nmepexogHOro mMerasnia u Kuciopoaa

B. nemeramna u Bogopona

I'. MmeTanna u kucinopoaa

8. OcHoBaHMeM Ha3bIBAETCH CJI0KHOE BELIECTBO, B COCTAB KOTOPOI0 BXOAST
A. xkucnopon

+ b. rugpoxcunnas rpynna OH

B. Bomopon

I'. KMUCTTOTHBIN OCTATOK

9. Kucj10ThI - 3TO CJI0KHbIE BENIECTBA, B COCTAB KOTOPBIX BXOAST
A. aToM BOJIOpOJIa ¥ aTOM MeTaJlia

b. atoM Bozioposia v aToM HemeTasuia

+ B. aToMBI BO1OpOJA Y KUCITIOTHBIA OCTATOK



C. aTroM BOJIOpO/Ia ¥ TUAPOKCUIHAS TPYIIHa

10. CoJm - 3TO CJI05KHBIE BelIECTBA, B COCTAB KOTOPBIX BXOJAT
A. KHUCIIOpO ¥ TUAPOKCHUIHAS TpyIIIa

b. BOZIOpOZ ¥ KHCIIOTHBINA OCTATOK

+ B. aToMm MeTajia ¥ KMCJIIOTHBIM OCTaTOK

I'. aTom HeMeTalJIa 1 KUCIOTHBIM OCTATOK

11. CoasiMu SABJISAIIOTCA:

A. Al2 S5, NH4ClI, H2SiO4

B. Al20s, NH4NOs3, K2SiOs

B. AlI(OH)s, NH4Cl, Na2SiO.

+ I'. AlLS;3, NH4Cl, K>SiO4

12. K Kucj10TaM OTHOCHUTCH IPYyNINa BelleCTB:
+ A. H2S, HNOs;, HBr

B. KCI, HCI, H.SO.

B. NH3, HNO3, HI

I'. NaOH, H2SOs4, H.S

13. Uckmrouure mumHee HCI; Mg(OH)2; KOH
OtBer: HCI

14. Uckmrouute guimHee CuO; Cu(OH)2; MgO
OtBet: Cu(OH),

15. CooTHecure.

Oo6mas popmysa Kiacc Heopranmyeckux BelecTB
1. H,Ac B) A. OCHOBaHUS
2. Me(OH), A) b. okcuas
3. Mex(Ac)y I B. xucnotst
4. 3,0, b) I'. comn
16. 3anosiHuTe TAO MY
Ne | dopmyna BemecTBa Ha3BaHue BeniecTBa Kaacc BemecTBa
1 | HCI CoJsiHast KUCIoTa KHCJIOTHI
2 | HgO Oxcup pTyTH
3 | CaCOq KapOonar kanbius
4 | Al,(S0,)5 Cynbdar aaroMuHUS
5 | PbO, Oxcuj CBUHIIA
6 | Mg(OH), ['mapokcu Maraus OCHOBaHUS
7 |ZnO Okcup IIMHKa
8 | Cu(NO3), Hutpar meam
9 |P,0¢ Oxcup docdopa
10 | BaSOg4 Cynbbur 6apus




IIpakTuyeckas padora: Pemenue 3amay Ha pacyeT MaccoBOM J0dHM (Macchl)
XUMHUYECKOTO JJeMeHTa (CoeauHeHHMs)) B  Mojekyie (cMecH). Pemenue
NPAaKTHYECKUX 3aJaHui MO Kilaccu(UKauu, HOMEHKIAType W XHUMHYCCKUM
dbopMyiaM HEOPraHWYECKMX BEIIECTB pa3IWYHBIX KJIAcCOB (HA3bIBaTh W
COCTaBIISITh (POPMYJBI XUMHYECKHX BEIIECTB, OMPENCNATh MPHHAIICKHOCTh K
KJ1accy).

HcTouHnky XuMHYecKol MH(MOpMAaNWU: HaydHas W y4eOHO-HAyJdHas JIUTEpaTypa,
cpeacTBa MaccoBoi nHpopMmaruu, cetb Untepuer u apyrue. [louck unpopmarmu
110 Ha3BaHUIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM (HOpMYyIIaM.

Tema: Pemenue 3ai1au Ha pacueT MacCOBOM 101U (MacChl) XMMUYECKOTO AJIEMEHTA
(coennHeHUs) B MOJIEKYJIE (CMECH).

Heas padoTbl: 0TpabOTATh MOHATHE «MACCOBas JOJIH» Ha NMPUMEPE pELICHUs
3aja4

Oob6opynoBanmne:

1.Y4ueOHuk

2. Terpanp

3.Pyuka

4 Ilepuonnueckast cucteMa Xxumudeckux sneMmeHToB .. Menaeneena

5.bnaHk ¢ 3agaHnusgIMu

OcHOBHBIE TeOpeTHYECKHE MOJI0KEHNSI:

MaccoBasi 10J151 3JieMeHTa — 3TO OTHOIIIEHHE MACChI 3TOTO JIEMEHTA B CIIOKHOM
BEIIIECTBE K MAacCe€ BCEro BEIIECTBA, BBIPAXKEHHOE B JOJSAX CAUHUIBI (WA B

MPOIICHTAX ).
m(3)
W= -100%
m(BelecTBa)

MaccoBas 10J1s1 37eMeHTa B BelIeCTBE 0003HaYaeTcsl JaTUHCKON OYKBOM ® ([1y0Jib-
BY) U TOKa3bIBaCT JOJIIO (YaCTh MAcCChl), MPUXOASAIIYIOCS Ha JAHHBIA AJIEMEHT B
oOmelt Macce BemiecTBa. MaccoBast A0Jsl 3JEMEHTa B BEILIECTBE BBIpAXKAeTCAd B
JOJIAX €AVHUIIBI WU B IpOoLeHTax. YacTh OT LEJI0ro BCera MeHbIIe UeIoro, Kaxk
JI0JIbKA areibCMHA MEHbIIIE BCETO arnelbCHHA.

Hanpumep, B coctraB okcupa prytu HgO BxomuT aBa siemMeHTa — PTYTh H
kucaopoa. IIpu HarpeBanum sToro BemiectBa Maccod 50 r momydaercs 46,3 T
prytu u 3,7 r kuciopoaa. Paccuutaem MaccoByK [OJI0 PTYTH B CIOKHOM
BEILECTBE:

46,3r
w(Hg) = Zor = 0,926,111 92,6%

PaccuntaeM MaccoByro 00 KuciIopoaa B BemiectBe. [l sToro Maccy
KHCIIOpOZa paslenuM Ha Maccy cMecH. llomcraBum 3HadeHHMsT Macc BELIECTB.
[Tomygaem:

w(0) =

)

r
— 0
=01 0,074, unu 7,4%

YuuTheiBas, 4TO CyMMa MAacCOBBIX J0JIEW 3JIEMEHTa B BEILIECTBE paBHA €IWHUIIC,
unu 100 %, MaccoByIO JOJIIO KUCIIOPO1a MOKHO HAWTH IO Pa3HOCTH:



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

Jnst Toro, 4troObl HANTH MAacCOBYIO JOJIO 3JIEMEHTAa B BEIIECTBE, HYKHO
OTHOCUTEIIbHYI0O aTOMHYK) MAacCy 3TOrO 3JIEMEHTA YMHOXKHTh HAa YHCIO aTOMOB
JJAHHOTO XMMMYECKOT0 3JIEMEHTA B BEILECTBE U PaA3JCIUTh HAa OTHOCHUTEIHHYIO

MOJIEKYJIIPHYIO MAcCy BEIIECTBA.

_ Ar(3)-n(d) _ .
©() = Mr(BemecTBa) 100%

Haniném wmaccoByro momo kuciaopoma. s 3TOro HYy»XKHO OTHOCHUTEIBHYIO
aTOMHYI0O MAacCy KHUCIOpOJla YMHOXHUTb Ha 4 W pa3leliuTh Ha OTHOCHUTEIIbHYIO
MOJIEKYJISIpHYIO Maccy Bcero Bemiecta. [lomyuaercs 0,653, unu 65,3 %.

0) = Ar(0) - n(0) 100%
O Mr(semecrsa) ’
16-4
(1)(0) = W = 0,653, NJIN 65,3%

PaccuntaeM MaccoBbi€ J0JIM 3JIEMEHTOB B MeTaHe, popmyna koroporo CHa. Jlns
ATOTO OMNpPEJEIUM OTHOCUTEIIBHYIO MOJEKYJISIpHYI0 Mmaccy MeTaHa. [lomcraBum
3HAYEHUS! OTHOCUTEIBHBIX aTOMHBIX Macc U Mojaydum 16.

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

3aTeM HalAEM MacCOBYIO JOJIO yriepoaa B Merane. st storo 12 ymHO)kuM Ha 1
U pazznenuM Ha 16. B

pesyabsTare oopasyercs 0,75, umu 75 %.

O603HaunM Gopmyny nuputa FexSy. 3arem HailiéM COOTHOIIICHHE UHACKCOB X H Y.
Ji1s1 3TOTO 3HAYEHUS

MacCCOBBIX JIOJIEH pa3ieiiM Ha OTHOCHUTENIbHBIE ATOMHBIE MAaCChl JJIEMEHTOB.
[ToxcraBuM 3HaYECHUA U

noayunM cootHouenue 0,0083 : 0,0167.

[IpuBenémM COOTHOIICHHSI MHJEKCOB K IEIbIM YuciaaM. [ 3TOro Hy»HO KaXaoe
3HA4YCHUE Pa3JeIUTh Ha

MeHblIee Yuciio B cooTHomeHuu. [Tomyuum 1 : 2. 3nauuTt, popmyna nupura FeSq.

3aganuda:

1.KakoBa MmaccoBasi 10J11 BoA0opoaa U Kucjopoaa B Boae (H20)?
2.PaccuuTaiiTe MaccoBYI0 /10110 3j1eMeHTOB B BemecTBe H3PO:

3. B mpupoge kene3o BcTpedaeTcs B BUAC coenuHeHuid. Paccuuraiite MaccoByro
JIOJIIO KEJI€3a B KaXKI0M coequHeHnn. Kakoe npupoaHoe COeIMHEHNE UMEET CaMOe
BBICOKOE€ 3HAYEHUE MACCOBOM 107U *Kene3a?



Ha3zBanue npupoasoro | Xumuuyeckasi popmyia Conep:kanue Keje3a
coeINHEHNs (B %)
MarHuTHbIN KeJIe3HIK Fe304
(MarsLeTur)
KpacHsblit xene3Hsx Fe203
(remaTur)
[ImaToBbIH KEIC3HIK FeCO3
(cupepwr)
CepHblil KOJTUeIaH FeS2
(tupuT)

4. B npupoae meap BCTpedaeTcs B BUAE COeAUHEHHMM. PaccumTailiTe MaccOBYIO
JIOJIF0 MEJIM B KaXJ0M coeanHeHuu. Kakoe mpupoiHOe COeIMHEHHE UMEET CaMoe
BBICOKOE 3HA4YCHHE MAaCCOBOM JOJIM MeaN?

Hazpanue npupoanoro | Xumuueckasi popmyJia Coaepxkanue Meau
coeIMHEeHUsI (B %)
Menusiii Oeck Cu2S
XanpKOMUPUT (MEIHBIN CuFeS2
KOJTY€J1aH)
Manaxut (CuOH)2CO3
Kynpur Cu20

5.B xakoM okcuae Meau MaccoBas JI0JIs DTOTO DJIEMEHTA BEIIIe?

Kpurepuu oueHuBanus:

Onenka «5» - 18-200
Onenka «4» - 15-170
Onenka «3» - 12-140
Onenka «2» - MmeHee 120

Tema 3.2. ®U3UKO-XUMHYECKHE CBOHCTBA HEOPTAHMYECKHUX BellleCTB

dopma TeKywlero KOHTPOJS —

nabopaTtopHas pabota

Koa xonrposupyemoii komnerenunu — OK 01, OK 02

TecToBOE 3a1aHHeE:

TECTUPOBAHHUE,

npakTudeckas pabora,

1.13 npensioxkeHHOro nepevyHsi TUMOB pPeaKuuil BbIOepUTE ABA TUIIA PeaKUuH,
K KOTOPBIM MO’KHO OTHECTH B3aUMOJAEHCTBHE IEJT0YHbIX METAJIJIOB C BOAOM.

1) kaTanuTUYeCKast
2) roMoreHHas
+ 3) HeoOpaTuMas

+ 4) OKMCIUTETbHO-BOCCTAHOBUTEIbHAS

5) peakius HEUTpaIU3aLUH
2.13 npemio:KeHHOro MepevyHsl THIOB peaKluii BbIOepUTe ABA, K KOTOPBIM
MO3KHO OTHECTH B3aMMOA€elCTBHE ITHJIEHA C BOJOPOIOM:



+ 1) npucoenuHeHust

2) 3aMeIICHUS

+ 3) KaTaIMTUYECKAs

4) >TUMUHUPOBAHUS

5) HeKaTaIuTUYECKasl

3.13 npeaJio;keHHOr0 NepevHsi BellecTB Bbi0epuTe 1Ba BellleCTBA, peaKIus
TEPMHYECKOT0 pa3Ji0:KeHus KOTOPBIX  SIBJSIETCSI  OKHCJMTEJIbHO-
BOCCTAHOBHUTEJIbHOM.

1) kapOoHAT aMMOHHUS

2) ruApoKapOOHAT KaJIHSI

+ 3) HUTpaT aMMOHUS

+ 4) HATpAT ATFOMUHUSA

5) TUAPOKCHU] ATFOMUHUS

4.3 n1npeaJiOKEeHHOr0 TIepedYHs BellecTB Bbl0epuTe JBa BelIeCcTBa,
B3aMMO/IeiiCTBHE KOTOPBIX C HATPHEM SIBJISCTCH peaKkuueid 3aMeleHus.

1) anetmineH

+ 2) docdop

3) KuCIOpO

4) a3oT

+ 5) aTaHon

5.3 mnpeasioKeHHOr0 IepeyHsi BellecTB BbI0epuTe [Ba BellecTBa,
B3aMMO/IeiicCTBHE KOTOPBIX ¢ A30THOMH KUCJIOTOH He SIBJISAETCS OKHCJIANTEILHO-
BOCCTAHOBUTEJIBHOM peaKkiuei.

+ 1) ammuax

+ 2) rUAPOKCH]T ATTFOMUHUS

3) cepebpo

4) Marauit

5) menp

6.3 mnpeasio;keHHOro TmepeyHsi BellecTB BbI0epuTe [Ba BelleCTBa,
B3aMMO/IeiiCTBHE KOTOPBIX ¢ THAPOKCHIOM HATPHS ABJSETCH OKHCJIUTEIbHO-
BOCCTAHOBUTEJIHLHOM peaKuuen.

1) cepoBomopon

+ 2) okcua azota(lV)

+ 3) cepa

4) okcun cepsi(IV)

5) cepHast KucioTa

7.3 npeasioKeHHOro INepevyHsi BbIOepUTe JABAa THIIA Peakuui, K KOTOPbIM
MO3KHO OTHECTH B3auMO/AeicTBHE 0eH30/1a ¢ BOJAOPOAOM.

1) srepudukaru

2) HeUTpaIn3aluu

3) 3amMmernieHus

+ 4) npucoeMHEHHUSI

+ 5) ruzipupoBaHus

8.3 mnpeasiokeHHOro mepedyHsi Bbl0epUTe [Be PpeaKluH, KOTOpble He
SIBJISIOTCH OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIMMU.



1) paznoxenue oxkcuaa prytu(ll)

+ 2) pa3nokeHue ruipokapOOHaTa KabIIHsl

3) B3auMoIeCTBUE CEPOBOAOPOIA C OPOMOM

4) B3aUMOJICHCTBHE METaHa C KUCIOPOIOM

+ 5) paznoxenne ruapokcuaa meau(ll)

9.3 npeasio;KeHHOro nepevyHs BelleCcTB BbIOepUTE JABAa BelIeCTBAa, peakuus
Pa3J10KeHUS KOTOPBIX SABJISETCH OKMCINUTEIbHO-BOCCTAHOBUTEIBLHOM.

1) Ca(HCO:s)2

+ 2) Mg(NO:s)

3) H:Si0s

4) Cu(OH):

+ 5) KCIOs

10.M3 npenio:KeHHOTO IiepeYHs THUIIOB peakKluil Bbl0epuTe [Ba THIIA,
KOTOPBIM COOTBETCTBYET pPeaKUMsl NMPOMBINIJICHHOTO MOJYYeHHsl MeTaHOoJia,
cxema koropoit CO + 2H:z «—» CHs;OH.

+ 1) kKaTaIUTUYECKON

2) HeKaTaAIUTUYECKOU

3) HeoOpaTuMoi

4) 3HAOTEPMUYECKO

+ 5) 5K30TepMUUECKON

11.13 mnpeayioKeHHOr0 Iepe4yHsi THUIIOB peakuuil BbpIOepuTe ABA THIIA,
KOTOPBIM COOTBETCTBYET B3aMMO/AeHCTBHE KAJIbIMUA U COJISITHON KUCIOTHI.

1) coenqunenus

+ 2) 3K30TepMHUECKUM

+ 3) 3aMeleHus

4) PHAOTEPMHUUECKUM

5) oOmeHa

12.3 mnpenyio:KeHHOT0 TMepevHsi THUIOB peakluii BbI0OepuTe JABa THIIA,
KOTOPBIM COOTBETCTBYET B3aUMOJAEHCTBHE METAHA C A30THOM KHCJIOTOM.

+ 1) 3aMereHus

2) obmeHa

3) obpaTtumoit

+ 4) HeoOpaTuMon

5) KaTaIMTUIECKOM

13.13 npeayioKeHHOr0 IepeYyHsi THIIOB peakuuil BbpIOepuTe ABA THIIA,
KOTOPBIM COOTBETCTBYET B3aMMO/IeliCTBHE OKCH/IA KAJbIUSA C BOAOIA.

1) 3amerneHust

2) SHIOTEPMUYECKUM

+ 3) 3K30TepMHUUECKUM

+ 4) coenuHeHUs

5) KaTaTUTUYECKUM

14.13 mnpenyio:KeHHOr0 IMepeYHsi THUIOB peakluii BbIOepuTe ABA THIIA,
KOTOPBIM COOTBETCTBYET B3aMMO/IeiicTBHE NMPONAaHAa U O0poMa NMPU KOMHATHOI
TeMIeparype Ha CBeTy.

+ 1) OTHOCHUTCS K peaKifsiM 3aMeIeHHUs



2) IpUBOJIUT K MPEUMYIIIECTBEHHOMY 00pa30BaHHIO 2-OpoMIponaHa

+ 3) NpUBOAUT K MPEUMYIIIECTBEHHOMY 00pa3oBaHuio 1-OpomImporaana

4) mpoTeKaeT C pa3pbIBOM CBSI3U MEXIYy aTOMaMu yriepojaa

5) sABIAETCS KaTATUTUYECKUM MPOIECCOM

15.13 npeniokeHHOro nepevyHsi TUIOB peakiuii BbIOepuTe ABa, K KOTOPbLIM
MOSKHO OTHECTH peaKIHUI0 MOJyYeHUsi aMMHaKa, cxema koropoi Nz + 3H: «
2NHs.

+ 1) karanuTuueckas

2) HeKaTaJIuTUIeCKas

3) oOmeHa

4) 3ameIlIeHus

+ 5) coenuHeHUS

IIpakTnuyeckas padora: CocraBieHUE ypaBHEHN XUMHAUYECKUX PEAKLIHAN C
Y4aCTHEM IPOCTBIX M CJIOKHBIX HEOPraHWYECKUX BEIIECTB: OKCUIOB METAJUIOB,
HEMETAJJIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KUCIOT, OCHOBaHUM U
aMm(pOTEpHBIX THIPOKCUIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOUIUX HX
CBOWCTBA.

PemeHne INpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  Ha
CBOMCTBA U NIOJIyY€HHE HEOPTaHUYECKHUX BEILECTB

JlabopaTopHas padora «CBOKCTBa METAJUIOB U HEMETAIIJIOBY.

UccnenoBanne (U3MYECKUX M XHUMHYECKUX CBOMCTB METaUIOB M
HEMeTaJuIoB. PemieHue sKCrepuMEHTaIbHBIX 3a]ad 10 CBOMCTBAM XHUMHUYECKUM
CBOMCTBaM METAJUIOB U HEMETAJUJIOB, [0 PACIIO3HABAHUIO U MOIYUYEHUIO

IIpakTnyeckas padora 1: CocrasiieHHe ypaBHeHMII XUMHYECKHUX peaKkuii
eab padoThl
Hayuutbcst cOCTaBIATh YpaBHEHHUS XMMHUYECKMX PEaKIUid C  ydacTHEM
HEOPTaHUYECKUX BEILIECTB U XapaKTEPU30BaTh UX CBOMCTBA.
Teopernueckue 0CHOBBI
Heopranuyeckue BemecTBa J€IsATCs Ha:
o IIpocTtbie (MeTaMIBI K HEMETAILIIBI)
o CnoxHbie (OKCHIbI, KUCIOThI, OCHOBAHHUS, COJIH)
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COECTUHEHUM:
o Okcuabl: OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHbIE
o Kucaorel: 0eCKUCIOPOIHBIE U KUCIOPOICOACpKAIIIE
o OcHoBaHMs: pacTBOpUMBIE (II€JT0UN) U HEPACTBOPUMBIE
o Coum: cpenHue, KUCIIbIE, OCHOBHBIE
IHopsinok BeINoIHEeHHsI PA0OTHI
1. Onpenenuth TUN XUMUYECKON pEaKIIuu
2. 3amnucath (OPMYJIIBI UCXOIHBIX BEIIECTB
3. CoctaBuTh GOpMYIIBI TPOTYKTOB PEAKITAN
4. PacctaBuTh KOO PUITHEHTHI
5. Ykazatrb yciioBUsI MPOTEKAHUS PEAKITHH
IIpumeps! peakuui



Peakuum ¢ okcugamm:
« BzammopeiictBue ocHoBHOro okcuma ¢ Bogoi: CaO + H,0 = Ca(OH),
(oOpasoBanue MENOUN)
o Peaknms kucnorHoro okcujga ¢ ocHoBanuem: SO, + 2NaOH = Na,SO; +
H,0
Peaknuu ¢ kucjoramMu:
o Heiirpanuzanusa: HCl + NaOH = NaCl + H,0
« Britecnenue Bomopona: Zn + 2HCl = ZnCl, + H, T
Peaxkuuu co meaouyamm:
o C kucnorasiMu okcugamu: 2KON + CO, = K,CO; + H,0
o C comamu: CuSO, + 2KOH = Cu(OH), | +K,S0,
3ajanus 1JIs CaMOCTOSAATEJIbHOM PadoThI
CocraBbTe YpAaBHEHHS PeaKIuii:
1. BzaumojeicTBUE OKCHAA KAIBIUS C BOJION
2. Peaxuus cepHOM KUCIOTHI C TUIPOKCUIOM HATPHS
3. Monyuenue xnopuna meau (I1) 3 Meau U CONSTHON KUCTOTHI
4. BzaumojelicTBHE THAPOKCHIA KAIUS C YTIEKUCIIBIM Ta30M
5. Peaxnusa oomena mexny cyiabdarom meau (11) u ruapokcumpom HaTpus
TpedoBanus k opopMiIeHUIO
1. 3anucaTts HOMEp 3aJaHUs
2. CocTaBUTh YPaBHCHHE PEAKIIHH
3. Yka3aTh TUIl peaKIiu
4. PaccTtaBuTh KO3(DPUIIEHTBHI
5. OTMeTuTh NpU3HAKU peakinu (0Caa0K, ras, BET)
6. Cnaenatb BBIBOJ O CBOMCTBAX BEIIECTB
KoHTpoJibHBIE BOIIPOCHI
1. Kakue TUIIBI XUMHYECKUX PEaKIii BBl 3HaeTE?
2. Kaxk onpenenuTs BO3MOXKHOCTh MPOTEKAHUS PEaKIuu?
3. Uro Takoe amportepHocts? [IpuBenuTe mpumepsl.
4. Kakwue npu3HAKK YKa3bIBAIOT HA MPOTEKAHNE XUMUYECKON peaKiuu?

IIpakTuyeckas padora 2:

Tema: CocrapiieHHE ypaBHEHHI XUMHUUYECKUX PEaKIMi C y4yacTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUUYECKUX BEIIECTB.

Leap paborbi: PemeHne npakTUYECKUX 3aJaHUM IO OCTaBICHUIO YPAaBHEHUU
XUMHUYECKUX PEaKIMi ¢ Y4acTUEM TIPOCThIX M CJIOXKHBIX HEOPraHUYECKHUX
BEIIIECTB, TOBTOPEHUE OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCTMHEHUH.
Oo6opynoBanmue:

1.YuebHuk

2. Terpanp

3.Pyuka

4 Ilepuonnueckas cucteMa xumudeckux snemenToB .M. MenpaeneeBa

S.bnaHK ¢ 3anaHUAMHA

OcHOBHbBIE TeOpeTHYECKHE MOJIOKEHHS:



MOBTOPUTH  KJIACCH(PUKALMIO HEOPraHUYeCKHUX COeAUHeHMH (CM. 1o
npeabIIyIIHM padoTam)
3ananusn:
1.Ykaxure BelmecTBa, KOTOpPble HEOOXOAUMO MCHOJIb30BATH JIJIA

npeBpalleHu:
P— P203 — P20s5 —»Bas(POs): - BaHPQ:— Ba(H2PO:). — HsPO..
1) Boga;2) kucsopoa;3) okcua 0apusi;4) xjaopua 0apusi;S) cepHasi KMCJI0TA.
OcymiecTBUTE IENOYKY MPEBpalICHUM, HA30BUTE BCE BEIIECTBA B IIEMOYKE U
ONPEIEIUTE UX KIIACC.
Pemienue:
JInst ocylliecTBICHUS IETIOYKH MPEeBPaICHUH HEOOXOUMBI CIEAYIOIINE BEIleCTBA!

« Kucnopon (O2) — mns okucienus dpochopa 1o P,O5 u P,0g

o Oxcuyp 6apust (BaO) — mis nonyuenus pocdara Gapus

o Xnopux Oapus (BaCl,) — gnma momydenus rtuppodochara wu
nuruapodocdara 6apus

o Cepnas xucnora H,SO, — mnsa npespamenus ¢gocdaroB B dhochopHyro
KHUCIIOTY

enouka npeBpameHuii:

1. 4P+ 30, - 2P,05; ®ochop + xucnopon — okcua (ocdopa (III) (mpoctoe
BEIIECTBO + MPOCTOE BEUIECTBO —> OKCHI)

2. P,03 + 0, = P,05 Okcun docdopa (1) + xucnopox — oxcun dochopa (V)
(oxcup + NpocToe BEIIeCTBO — OKCH)

3. P,0: + 3Ba0 — Ba3(P0,), Oxcun docdopa (V) + oxcun Gapus — docdar
Oapus (OKCUJ + OKCUJ — COJIb)

4.  Bas(PO,), + 2H,0 — 3BaHPO, + H3;P0, ®ochar OGapus + Boma —
ruapodocdar O6apus + ¢ocdopHas kuciora (coibp + Boga — KHCIAsg CONb +
KHCJIOTA)

5. BaHPO, + H,SO, - Ba(H,P0,), + H,O0 Tuapodochar OGapus + cepHas
kuciota — auruapodocdar d6apus + Boja (Kucias coiib + KHCIOTa — Kucas
CoJIb + BO/IA)

6. Ba(H,PO,), + H,S0, —» 2H;P0, + BaS0, | lurunpodocdar dapus + cepHas
kuciota — QocdopHas kucimoTta + cynbdar O6apus (kucias cojib + KHCIOTa —
KHCJIOTa t+ COJIb)

2. Onpenenute METAILI, KOTOPBI 00pazyeT ¢ XJIopoM cosib coctaBa MeCls
+ A Al; B Mn; B Ag; T Cu.
Pemenne:
1. Paccmorpum  dopmyny comu  MeCls — 310 Xxjopua Metama ¢
BaJIeHTHOCTHIO [II.
2. IlpoBepum KaxKablii BAPUAHT:
Amomunnii (Al) umeet nocrosiuayto BajgeHTHOCTSH III, o6pazyer AICIs
o Mapranen (Mn) MmoxeT umets pasubie Basientoctu (11, I, IV, VII), Ho He
oOpa3zyeT ctabuibHOTO coenuHeHus ¢ popmynoit MeCls
o Cepedpo (Ag) umeet BasieHTHOCTSH I, 006pazyer AgCl
o Menp (Cu) umeer BasientaoctH | u II, o6pazyer CuCl ninm CuClz



3. Tonpko amoMuHui oOpaszyer xmnopun c ¢dopmynoit MeCls, roe meramnn
uMeeT BajieHTHOCTH 11l u coequusiercs ¢ Tpemst aTomamu XJopa.
Takum 06pa3om, npaBuiIbHBIN 0TBET — A (Al).

3. Pacnonoxute coequHEHUs B COOTBETCTBHM CO CXEMOM MpEBpAILCHUN:

KHUCIIOTHBIM OKCUJT — KHCIIOTa — COJIb — OCHOBHBIM OKCH/T
A CuO b Cu(NOs)2 B HNOsTI" N20s
Pemienue:
Jlnst  pemieHHs] 3amadd  HY)KHO PACIONOXKUTH COCIUHEHUS COTJIACHO CXEMe
IIPEBPAILECHNN:

¢ KHCJOTHBIM OKCHJ — KUCJIOTa — COJIb — OCHOBHBINA OKCHUJ]
AHaJIU3 COCAMHEHUI:

o N,O5 — xucnornsiit okcup (okcua azora (V))

o« HNO; — kucnora (a3oTHast KMCJIOTA)

o Cu(NO3), — coub (autpat memau (1))

o CuO — ocHoBHbI# okcup (oxcun meau (11))
ITocsienoBaTEILHOCTH MPEBPALIEHUI

1. N;,O5 + H,0 = 2HNO3 (KucCAOTHBIN OKCUA — KUCIIOTA)

2. 2HNO; + Cu(OH)Z = Cu(NO3), + 2H,0 (xucmora — coJib)

3. 2Cu(NO3), 5 2Cu0 + 4NO, + 0, (coysb — OCHOBHBIN OKCH]T)
OrBer: ' > B—>b— A
(rme I' — N,05, B — HNO3, b — Cu(NO3),, A — CuO)

4. CocTaBbTE ypaBHEHUS PEAKLUI 10 HUKE ITPUBEICHHBIM CXEMaM:
a) Na — NaOH — NaCl — NaNQOs:6) K — KOH — K250s— KCI
B) Mg — MgO — Mg(NOs). —>Mg(OH)zr) Fe — FeClo— Fe(OH)2 — FeSOa
HA30BHUTE BCE BEILIECTBA B IIEMIOYKE U OMPEAECTUTE UX KIACC
a) Na — NaOH — NaCl — NaNO3
1. Na — NaOH 2Na + 2H,0 - 2NaOH+ H, T
Harpwuii + Boga — ruapokcua HaTpusi + BOJOPOIT
o Na — menounoii meTaut
o NaOH — mémoun
2. NaOH — NaCl NaOH + HCI — NacCl + H,0
I'mapokcua HaTpus + CoysiHas KUCJI0Ta — XJIOpU HAaTpus + Bojaa
« NaCl — cpennss conb
3. NaCl — NaNOs NaCl + AgNO3; - NaNO; + AgCl |
o XJiopuna HaTpus + HUTPAT cepedpa — HUTPAT HATpUs + XJIOpHU cepedpa
o NaNO; — cpennss conb

0) K - KOH — K:50:— KCI
1. K— KOH 2K + 2H,0 - 2KOH+ H, T
o Kammit + Boga — ruapokcua kanus + BOOOPO.I
e K — mrenounoi Mmetam
e KOH — ménousn



KOH — K;SO4 2KOH + H2S04 — K2S0,4 + 2H,0

['mapokcuy Kaaus + cepHas KUCaoTa — cynbdaT Kauus + Boja
K:SO4 — cpennsisa compb

K,S0, — KCIK,SO, + BaCl, —» 2KCI + BaSO, |

Cynbdat kanus + xmopuz 0apust — XJIOpHUI Kalus + cynabdat 6apust
KCl — cpeansist conb

B) Mg — MgO — Mg(NOs). —Mg(OH):

. Mg — MgO 2Mg + 0, —» 2Mg0O

Maruauit + Kuciopoa — OKCUJ MarHus

Mg — ménoyHo3eMeNnbHbIA MEeTaILT

MgO — OCHOBHBII OKCHT

MgO — Mg(NOs): MgO + 2HNO, — Mg(NO3), + H,0

Oxcusr Maruusi + a30THas KMCJIOTa — HUTpAT MarHus + Bojia

Mg(NO3), — cpennsist coib

Mg(NO;3), - Mg(OH),Mg(NO3), + 2NaOH — Mg(OH), | +2NaNO4
Hutpar marauss + TUIpPOKCHA HaTpus — TUAPOKCHU] MarHus + HUTpaT
HATpUS

Mg(OH). — ocHoBaHue

r) Fe — FeCl:— Fe(OH): — FeSO:q

1

* N

w

Fe — FeCl. Fe 4+ 2HCl — FeCl, + H, T

Keneso + constHast kuciora — xyopuj xkenesa (I11) + Bogopon
Fe — nepexoaHblil MeTaILT

FeCl, — cpenuss conb

. FeCl, —» Fe(OH),FeCl, + 2NaOH — Fe(OH),\downarrow + 2NacCl

Xnopup xene3a (II) + rugpokcua Hatpus — ruapokcun xenesa (II) +
XJIOpUJ HATPUS
Fe(OH). — HepacTBOpHMOE OCHOBaHUE

. ** Fe(OH), — FeSO, ** Fe(OH), + H,SO, — FeSO, + 2H,0

[Munpoxcup xxenesa (11 ) + cepnas kucmora — cymnbdar xenesa (1) + Boga
FeSO4 — cpemnsis coib

5.CocTaBbT€ MOJIEKYJIIPHBIE YpPAaBHEHUSI pEAKUUNA JUIsl OCYILIECTBIICHUS

MIPEBPALIEHNAN 10 CXEMaM:

a) autpatr menu(ll) —okcua meau (II) — xnopua meau (II) — ruapokcun menu
(IT) — oxcua meau (II) — xnopua meau (II) — wurpat meau (II) — cynsdar meau
(IT) — cynbdadapusi;

Pemenne:

[Henouka npeBpamieHuii:

Cu(NO3), — CuO — CuCl, - Cu(OH), » CuO - CuCl, - Cu(NO;3), —

CuSO, — BaS0,

YpaBHeHHsl peaKkuMid:

tO
1.Pasznoxenne uurpara meau npu HarpeBanuu: 2Cu(NO3), — 2CuO + 4NO, + 0,



2. B3ammMoneiicTBHE OKCHIA MEIU C COJISTHOM KHUCIIOTOM:

CuO + 2HCI - CuCl, + H,0

3. [Tonyyenune tuapokcuaa wmeam peakmumet oomena: CuCl, + 2NaOH -
Cu(OH), ! +2NacCl

t
4. Pasnoxenue rugpokcuaa Mmeau npu varpesanuu: Cu(OH), — CuO + H,0
5. BzammogetictBue okcmma menu ¢ xjopoBomopoaom: CuO + 2HCI — CuCl, +

o]

H,0

6. [Tomyuenue Hutpara wmeau peakmueir oOmena: CuCl, + 2AgNO; —
Cu(NO3), + 2AgCl |

7.  Tlonmyuenue cynbdara memu peakiueir obomena: Cu(NO;), + H,SO, —

CuSO4 + 2HNO;
8. IMomyuenue cynbdara 6apus: CuSO, + BaCl, - BaS0, | +CuCl,

6./lanbl BemiecTBa: HUTpAT HATpPUs, COJSTHAs KHUCJIOTa, IMUHK, okcua memau (I1).
Kak MOXHO MOJy4UTh U3 HUX U MPOJYKTOB WX B3aUMOJICUCTBUS J[BAa MPOCTHIX U
YeThIpe CIOXKHBIX  BellecTBa? 3amuIINTe COOTBETCTBYIOIIME  YpaBHEHUS
XUMHYECKUX PEAKIIHMA.
Pemenne:
IIpocThie Bemecrsa:
« Bogaopon (Hz)
e Mens (Cu)
ChoxHble BelecTBa:
1. Xnopug Harpus (NaCl)
2. Hurpar muaka (Zn(NOs3),)
3. Xmopun nuuka (ZnCly)
4. Boga (H,0)
YpaBHeHus peakiuii:
1. Momyuyenue Bogopoaa: Zn + 2HCl = ZnCl, + H, T
(B3anmopeiicTBre IMHKA C COJISTHON KUCIOTOH)
2. BoccranoBienue meau: CuO + H, = Cu + H,0 (Boccranosnenue oxcuaa
MEJI1 BOJIOPOJIOM)
3. Moayuyenue xjopuaa uatpus: NaNO; + HCl = NaCl + HNO; (Peakuus
oOMeHa MEeXy HUTPATOM HATPHs U COJISTHOM KHUCIIOTOM)
4. Tloayyenne HuTpaTta uuUHKA: Zn + 4HNO; = Zn(NO;3), + 2NO, T
+2H,0 (PacTBOpeHHe IMHKA B a30THOM KUCIIOTE)
5. Moayuenne Boabi: 2ZHCI + CuO = CuCl, + H,0 (B3aumoneiicTBue okcuaa
MEJIM C COJITHOM KHCJIOTOM).
6. Mosyuenne xaopuaa muaka: 7Zn + 2HCl = ZnCl, + H, T (IToBTOpHOE
B3aUMOJCHCTBUE ILIMHKA C COJITHOM KHCIIOTOM Ul IIOJYy4YE€HUs APYroro
MPOYKTa).



PemeHue NpPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHMX 3aJaHMH HAa
CBOMCTBA U MOJIyYeHHUE HEOPTAHUYECKHUX BelleCTB
IIpakTHKO-OpMEHTHPOBAHHbIE 32/IaHNS 110 HEOPTAHUYECKUM BellecTBaM
3ananme 1. [losryyeHue u cBOiiCTBa KHCJIOPOAA
YcaoBue: B naGoparopun HE0OXOAUMO TMOJYYHTh KUCIOPOJ W3 TEpMaHTaHaTa
Kayiisi. ONUIIMTE CIOCOo0 MOMYYSHHUS U TOKAKUTE HATMYHUE KUCIIOPO/Ia.

Pemienne:
1. Tlonyuenue:

o Peaknms paznoxenus: 2ZKMnO, 5 K,MnO, + MnO, + 0, T
o CoOupaeM ra3 METOI0M BHITECCHECHHUS BOJIBI

2. Jloka3aTenbCTBO HATHMIHS:

o Tieromas JTy4rHKa SIPKO BCIILIXMBAET B COOPAHHOM Tase

3aganue 2. CBONiCTBA KHCJIOT
YcaoBue: Kak noka3zarb, YTO COJISIHAs KHCJIOTa SBJSIETCS CHJIBHOW KHUCIOTOW?
[Ipennoxute cnocod MoayyeHus: XJIOPOBOOPOa B JIaOOPATOPHH.
Pemienne:
1. Jloka3aTenbCTBO CHJIbI KUCIOTHI:
« BsaummopeiictBue ¢ metamtamu: Zn + 2HCl - ZnCl, + H, T
« Brigenenue Bogopoa mpu peakiyu ¢ MeTaiaMu
2. Tlomyuenue XJI0poOBOAOPOIA:
« NaCl + H,SO, — NaHSO, + HCI T(pu c1abom HarpeBaHHuH)
3amanue 3. CBoiicTBa OCHOBAHMI
YcioBue:
[Tonyuute rugpokcua menu (II) u gokaxkute ero OCHOBHBIE CBOMCTBA.
Pemenue:
1. Tlonyuenue:
- CuSO, + 2NaOH — Cu(OH), ! +Na,S0,
2. OCHOBHBIE CBOMCTBA:
« PacrtBopenue B kucnorax: Cu(OH), + 2HNO; —» Cu(NO3), + 2H,0
o l3MmeHeHue OKpacKu MHIUKATOPOB
IIpakTHyeckoe NpUMEeHeHue
1. Kucjopoa ucnosib3yeTcsi B MEAUIIMHE, METaJUTypruu, sl CBAPKH.
2. CojsiHasi KHMCJIOTa TIPUMEHSIETCS B TPOU3BOJCTBE YAOOpPEHUM, OUYHUCTKE
METAJIJIOB.
3. I'mapoxkcua Meau UCTIONIB3YETCs B IPOM3BOJICTBE KPACOK, KaK KaTalIn3aTop.
[Ipu BBIMOTHEHUU 3aJ]aHUI BAXKHO COOJIIOATH MPaBUJia TEXHUKU OE30MMaCHOCTH U
MCII0JIb30BaTh COOTBETCTBYIOIIHNE CPEICTBA 3AIIUTHI.

Tema 3.3. IIpon3B0OACTBO HEOPraHUYECKHUX BelleCTB. 3HAYEHNE U IPUMEHEHHUE
B OBITY M HA IPOU3BO/JCTBE

dopmMa TeKylIero KOHTPOJIsi — TECTUPOBAHUE, ITPAKTHYECKas paboTa

Koa xonrpoaupyemoit komnerenunu — OK 01, OK 02



TecroBoe 3aganue:

1) Kakoe cbIpbé, He MOABEPIIOCH NPOMBINLJIEHHOH NepepadoTke?

+ A) OJTYNPOIYKT,

B) orxonpl,

C) mpoxyxr,

D) muxrTa,

E) chipbé.

2) Ilpoposxure mpensnoxKeHHe. JJIEKTPOMATHUTHOE 000ralieHue OCHOBAHO
HA...

A) .. pa3IMYHOM KPYITHOCTH 3€PEH, BXOIAIIMX B COCTaB ChIPbs MHUHEPAJIOB.

+ B) .. pa3nuuuu MarHUTHOM MPOHULIAEMOCTU WIIN 3JIEKTPUYECKONW MPOBOAUMOCTH
KOMIIOHEHTOB CBIPbSI.

C) .. pa3IUuuu CKOPOCTH MaJEHUS YaCTHUIl, UMEIOLUX Pa3HYI IUIOTHOCTh WM
KPYIHOCTb, B MOTOKE KUJAKOCTH WJIM Ta3a WIK Ha IEUCTBUM LIEHTPOOEIKHOM CHIIBI.
D) .. paznu4HO cCMauyuBaeMOCTH 3€PEH OT/IETbHBIX MUHEPATIOB BOJIOM.

E) .. paznuuun temnepaTyp U IIOTHOCTH YaCTHLI.

3) UTo CJIY:KUT ChIPbEM AJIs1 IPOU3BOACTBA KAJIBIIMHUPOBAHHOM cOAbI?

A) cynbdun xenesa;

+ B) noBapeHHas coib, U3BECTHSIK;

C) ammuak, arMmoc(epHbIi BO3IYyX;

D) Bo3ayx, BoAa, MOBapeHHas COJb;

E) okcun Hatpus, Boaa, arMOC(hEpHBIA BO3IyX.

4) Kakue ObIBalOT c1o0cOOBbI MPOU3BOACTBA CEPHOI KUCJIOTHI?

A) GI0TalMOHHBIN U radypruyeckuii cnocoObl MPOU3BOJICTBA;

B) xumuyeckuii u pusnveckuii cnocoObl MPOU3BOJICTBA;

+ C) KOHTAKTHBIM U HUTPO3HBIN CIIOCOOBI IPOU3BOJICTBA;

D) npsimoii cuHTE3 BOJIOPOJIa U CEPHI;

E) metonom annabatudeckoit abcopOmm.

5) UTo c1ys,KMT CHIPbEM 11l MPOU3BOACTBA CEPHOI KMCJIOTHI?

A) BO31yX, BOJa, HUTPO3HBIE Ta3bl;

B) xsopua HaTtpusi u aMMuaK;

C) CUIbBUHUT;

+ D) cepHblil Kom4yeaaH.

E) TonbKO cepHUCTBIE Ta3bl.

6) UTo nmpoucxoauT B NMPOMBIBHBIX OAILHAX C ra30M B IPOU3BOACTBE CEPHOMH
KHCJIOTHI U3 KoTueaaHa?

A) oxytaxkaercs u cxxumaercs 10 24 Mna;

B) opomatorcs paz0aBieHHON CEpHON KUCTOTOM.

C) ouutiaeTcst OT MbUIH;

+ D) ouniaercs oT Mpltbsika u GTopa.

E) opomarorcsi KOHIEHTPUPOBAHHOW CEPHOM KUCIOTOM.

7) Uem opomiarTcsi NPOMbIBHBIE 0ALIIHU B MPOU3BO/ICTBE CEPHOIl KMCJIOTHI U3
KoJI4enana’?

+ A) pa30aBICHHON CEPHOM KHUCIOTOM;

B) KOHIIEHTpUPOBAHHOMN CEPHOM KHUCIIOTOM;



C) Bomoii.

D) pactBopom xJopuaa HaTpus;

E) pa3z6aBieHHON COISHON KUCIOTOM.

8) Kakoe chipbe MCOJIB3YIOT B IPOU3BOACTBE aMMHAKA?

+ A) BoAy, IPUPOAHBIN ra3, aTMOCPEPHBINA BO3YX;

B) Bony, Boopoa, atMochepHBbIii BO3AyX.

C) xucnopon, BOJOPO, aMMHUaK, TPUPOAHBINA ra3, aTMOCPEPHBINA BO3YX;

D) ammuak, BOJIOpO/I, BOJY.

E) Bogopon, a3or.

9) Ilon kakum [JaBJjieHMeM TMPOMCXOAMT MepBasg CTAaAuA IPOU3BOJACTBA
a30THOM KHUCJIOTBHI C ABYMS CTYIIeHSIMU JaBJieHUs?

+ A) 0,42 Mma;

B) 0,108 Mia;

C) 14 Mma;

D) 0,8 Ma;

E) 11 MIla

10) Kakoii npoAyKT HAXO0AUT NPHMMEHEHHEe B MbLIOBAPEHUH, B NIPOM3BO/ICTBE
IJIMHO3¢MA — MOJIYNIPOAYKTA VISl MOJYYeHHS METAJIMYEeCKOro aJlOMUHHUSA, B
JIAKOKPACOYHOM, He(TenepepadaTbIBaKOIIECH NMPOMBIIIICHHOCTH, B
MPOM3BOJCTBE HCKYCCTBEHHOI0 HIEIKA, B MPOMBINIJICHHOCTH OPraHN4YeCcKOro
CHHTE3a U IPYTrUX OTPACJISIX HAPOJAHOTIO X03siiicTBa?

+ A) enkuil HaTp;

B) consinast kucnora;

C) cepHas Kucmora;

D) xanpuMHUpOBaHHAs COJA;

E) azoTHas kucnora.

11) Yem nepeHOCUTCS TOK NMPOBOJAHUKAX MEPBOro poaa?

+ A) BIEKTpOHAMHU;

B) monexynamu;

C) aromamu;

D) nonamu;

E) nelitponamu.

12) Kak Ha3bIBaeTcsl MPOLECC, MPU KOTOPOM MPOXO0XKAECHUH 3JIEKTPHUYECKOI0
TOKA 4Yepe3 JJIEKTPOJMT HAa 3JIEeKTPOoAaX, MPOUCXOAUT pa3psii HOHOB U
BbI/IEJISIIOTCSI COOTBETCTBEHHO BelllecTBa?

A) pacTBopeHuEM;

+ B) anekTponuzom;

C) koHIeHCaIueH;

D) neronaruei;

E) aGcopOnuet.

13) K kakom o000pyJ0BaHMH OCYHIECTBJSIOT 3JIEKTPOJIU3 XJOPHUCTOIO
HaTpusi?

A) B BaHHax ¢ GpuIbTpyromen quadparMoi U aTFOMUHUEBBIM KaTOJIOM;

+ B) B BanHax ¢ punbTpyromieit nuadparmoil u keIe3HbIM KaTo0M;

C) B BaHHax ¢ GpuiabTpyromen quadparMor 1 MarHUeBbIM KaTOI0M;



D) B BanHax ¢ QpuibTpytoieit ruadparMoit 1 miIaTHHOBBIM KaTOJIOM;

E) Bce oTBeTHI BepHBIE.

14) Ha yem mnpoucxoauT BblAeJieHHE BOJAOPOJAa NPH NMPOM3BOJACTBE €IKOI0
Harpa?

A) He IPOUCXOJIUT BBIJCJICHUS BOJIOPOIA;

B) Ha acbecTtoBoii nnadparme;

+ C) Ha Karoze;

D) na aHoge.

E) B BogHOM pacTBOpE.

15) O xkakoM rase uaér peyb: B OOBIYHBIX YCJOBHMAX OeCUBETHbIA ras ¢
pe3KuM crnenu(puYeCKUM 3anaxoM, ¢ Temmneparypoi kuneHus - 84,8°C u
Temneparypoi miasjaenns - 114°C. Xopouo pactBopum B Boae?

A) xJ10p;

B) cepHucCTbIi ras;

+ C) XJIOpUCTBINA BOJIOPO/I;

D) cepoBomopo;

E) yrnekucnslii ras.

16) Kaxkoii Merogq wuMeeT MNPAaKTHYECKOe 3HAYEHHE TNPHU MOJYyYEeHHH
XJIOPHUCTOro BoAgopoaa?

+ A) IpsIMOi CHHTE3 U3 BOAOPOJA U XJIOPA;

B) cynbdarnbiii MeToz;

C) u3BneyeHne u3 NpoaAyKTOB XJIOPUPOBAHUS OPTAHUYECKUX COETMHEHMI;

D) ramnypruueckuii MeTo;

E) meTon 1BOMHOTr0 KOHTaKTUPOBAHUSI.

17) Kaxkue aBe mociiegoBarTe/ibHble CTAaAMH BKJIKYaeT MPOU3BOACTBO
CHUHTETHYECKON COJITHON KUCJI0THI?

A) KOHBepcHUs XJIOPOBOIOPOAA, EpepadOTKa XJIOPUCTHIX T'a30B;

+ B) cuHTe3 XJ10prcTOro BoOpoAa U3 Xjopa U abcopOLuUI0 XJIOPUCTOrO BOJOPOIa
BOJIOM;

C) KoHBepCHs XJI0POBOAOPOA, AOCOPOIIHUIO XJIOPUCTOTO BOJIOPOIa BOOM;

D) cuHTe3 XJI0pUCTOTO BOJIOPOA U3 XJIOpa, IepepaboTKa XJIOPUCTHIX Ta30B;

E) cunTes Bogopoaa u3 xjopa, nepepadoTka razos;

18) Kaxkoe ycjoBHe 10JI:KHO OBITH YYTEHO NMPHU MOAAaYe XJIOPAa M BOAOPOAA B
ropesiky ne4yu (NMpoM3BOACTBO COJISTHON KHCJIOTHI METOAOM aAMA0aATHYeCKOM
adcopOoumm):

A) rasbl IOJIalOT B TOPEJIKY ME€YU B COOTHOLIEHUH, 00ECIIEUNBAIONIEM HEI0CTATOK
YTJIEKUCIIOTO Tra3a.

B) rasel mogaroT B ropesiky nedyd B COOTHOIIEHHH, 00ECTIEUNBAIOIIEM HEJIOCTATOK
KHCJIOPOJA.

C) ras3sl MOAAIOT B TOPENKY MEYH B COOTHOUIEHHH, 00ECIEeUMBAIOIIEM H30BITOK
XJIopa.

+ D) ra3sl oJaroT B TOPEJIKY II€YH B COOTHOILIEHUH, OOECIIEUNBAIOIIEM U30BITOK
BOJOPOJA.

E) HeT BepHOrO OTBETA.



IIpakTnyeckas padora:

3ananue 1. CocTaBbTe ypaBHEHMS, ONMCAHHBIX B TEKCTE PEAKIUM.

N3BecTHO, 4TO B MHpe 00bIBaeTcs npumMepHo 100 MHJIIIMOHOB TOHH MTOBapEHHOM
conu B roa. Ha numieBble HYXIbl pacXoAyeTcsi OKOJIO OJHOW YETBEPTOM 4YacTH
3TOrO KonuuectBa. Kyna sxe ujaer ocranbHas coJib?

[ToBapeHHast coyib COBEPIIEHHO HEOOXOAMMA MPU MPOU3BOJACTBE MSCHBIX U
pPBIOHBIX KOHCEpPBOB, OHA HCIIOJIB3YETCS B METAUIyPTHYECKOM oTpaciu
IPOMBIIIJICHHOCTH, NpuU 00pabOTKe MEXOB M Pa3IWYHBIX KOX, B MpoIecce
OPUTOTOBJICHUS MbLIA, HJIET JUIA T[OJNY4YEHUs KaJIbUWHUPOBAHHOM  COIbI,
npuMeHseTcs B MeauiiuHe. OCHOBHOW MOTPEOUTENb COU — XUMHUYECKasi OTpaciib
IPOMBIIIICHHOCTH. B 3TOl 00nactu ucnosb3yercs He TOJBKO caMa COjb, HO U
DJIEMEHTBHI, COCTaBIAONIME ee. B mpouecce 21IeKTpoan3a ee pacTBOpa MOJydaroT
XJIOp, BOAOPOX M enkui Hatp. M3 pacTBOpa €AKOro Harpa IOJy4yaroT TBEPAYIO
11eJ1049b — KayCTUK. COEeTMHSIS BOJLOPOJ C XJIOPOM, IOJyYarOT COJSHYIO KHCIIOTY.

Pemienue k 3agaHuio:
Hano:
o OOmras mo6brya noBapeHHo# comu: 100 MiH T/TOI
1
o Pacxoj Ha nuIeBbIC HYXIBI: S OT 00I11er0 KOJIMYECTBA

Pemenmue:

1. Haiinem KOJIMYECTBO COJIM, PACXOAYEMOE Ha MUIIICBLIE HYXKIBI.

100
- 25 MJIH TOHH

2. OnpenenarM KOJUYECTBO COJIM, KOTOPOE UJIET Ha IPYTHE HYKIbI.
100 — 25 = 75MJiH TOHH

3. OcHOBHBIE HaMpPaBIEHUS UCIIOIH30BAHUS COIH MOMUMO MUIIEBBIX HYXI:

o XuUMHYECKasi MPOMBIIUIEHHOCTh (TPOU3BOACTBO XJIOpa, THAPOKCUIA HATPHUS,
COJIbI)

« KoMmMmyHanbHOE X035HCTBO (IPOTUBOT0JIONIEHBIE PEAreHThI)

o Menununa (hU3MOTOTUUECKHUIN PaCTBOP, AHTUCETITUKH )

o TekcTuibHAs MPOMBIIIIEHHOCTh (OTOSTMBAHUE TKAHEH)

o IIpon3BoacTBO MBLIA U MOIOILMX CPENCTB

« KoHcepBanus npoaykros

Orser:

« Ha numesble HyXabl pacxoayercs 25 MJIH TOHH COJIA

o Ha npyrue Hy»x bl uaer 75 MIIH TOHH

o OCHOBHBIE HANpPABJIEHUS HMCIOJIB30BAHMS: XMMHUYECKAs MPOMBIIIJIEHHOCTb,
KOMMYHQJIBHOE XO35HCTBO, MEIULIMHA, TEKCTWJIbHAS MPOMBIIUICHHOCTD,
IMPOU3BOACTBO MOIOIIUX CPCIACTB, KOHCEPBALHA

Paznen 4. CtpoeHne U CBOMCTBA OPraHUYeCKHUX BelIEeCTB

Tema 4.1. Kinaccupuxaums, HOMEHKJIATYpa M CTPOEHHME OPraHUYeCKHX
BelleCTB

@dopMa TeKylero KOHTPOJIs — TECTUPOBaHHE, TpaKTHUecKasi padboTa



Kox konTpoaupyemoii komnerennun — OK 01
TecToBOEC 3a1aHUE:
1. DaekTpoHHasi KOHQUIypalusi HAPYKHOI0 3JJEeKTPOHHOIO CJIOSI aTOMAa
yrjiepoaa B BO30Y:KI€HHOM COCTOSTHUU:
A. 3s23p2
b. 2s22p2
B. 3s13p3
+1. 2512p3
2. Yucio u B XUMUYECKHUX cBsi3ell B MoJiekyJie 3tana C2H6:
A.loub6n
+b. 70
B.6cu In
[.2cu6m
3. Ooman ¢popmysa CnH2n+2 cooTBeTCTBYET:
+ A. Ankanam
b. Ankenam
B. Anxunam
I'. Apenam
4. Caenymomue NPU3HAKUA: SP — THOPUAN3ALNS, JJINHA YIJIEPOI — YIJIePOIHOM
cBsi3u 0,120 um, yroua csazu 1800 xapakTepHbI 1JIS MOJIEKYJIbI:
A. bensona
b. Orana
+ B. OTuna

I'. Orena o

S. dyHKuHMOHAIbHAA IpPyNIa Yol

cOeIMHEeHUM:

A. Anpnerunos

b. AMuHOB

+ B. KapOoHOBBIX KHCITOT
I'. CriupToB

ITBETCTBYET KJaccCy

6. Hazsanue BemecrBa, popmyJia koroporo CH2 — CH - CH3
|l
CH3 CH3

A. 3 — metunOyTan

+ b. 2 — metunOyran

B. 1,2 — qumeTuianponax

I'. 2,3 — numeTHImponax

7. HazBanue Beuecrsa, GpopmyJibl KOTOPBIX

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

|
OH

A. BemiecTBamu pasHbIX KJIaCCOB
b. I'omonoramu



+ B. U3omepamu

['. OnHUM U TEM K€ BEIIECTBOM

8. Tum XuMHYeCKOH CBSAI3M MEXKIAY aToOMaMH YIJepoaa B MOJIeKYJe
nukjgaonponana C3H6

+ A. OnunapHas

b. /IBorinas

B. Tporinas

9. llonsiTHe «rudpuaAN3aNusi OpoOUTAIE» BBEJ B XUMHUIO:

A. I1. beptio

b. H. 3enunckuit

B. /1. Menneneen

+ I'. JI. Ilonuur

10. Moaekyasipaast ¢gopmyJia yrijieBoJ0po1a ¢ OTHOCUTEJIbHON MOJIEKYJISIPHOI
maccoi 58:

+ A. C4HI10

b. CSHIO0

B. C5HI2

I'. C4HS

11. YcTaHoBHTE COOTBETCTBHE

dopmysia COeUHEHHUS:

A. CHa

b. Cs.HsOH

B. CH;:COOH

I'. CsH12

Knacc coenunenus:

1. AnkaHbl

2. AnkeHbl

3. ANKUHBI

4. Apensl

5. Anpneruanl

6. KapOoHOBBIEC KHUCIOTHI

7. CnupThl

12. {ns BemectBa, popmyiaa koroporo CHs — CH: — CH: — CH: — CH:OH.
CocTaBbTe CTPYKTYpHBbIE (DOPMYJIBI OJHOIO TOMOJIOTA W OJHOT0 H30Mepa.
Ha3zoBure Bce Beuecrna.

OtBerT:

CHs — CHz — CH: — CH.OH

(Oytanon — 1)

N3omep (mpuMepHBIil BapyaHT)

CHs — CH2 - CH — CH2 — CH:0OH

|

CHs

(3 - meTunenTanoa — 1)

13. cocTaBbTe CTPYKTYPHYIO (popMy.ay 3 — MeTHIINIeHTeHa — 1
Otser:



CH.=CH - CH - CH: - CHs

|

CHs

14. Ilepeuncaure BUAbI H30MEPUH, XaPAKTEPHBbIE IS AJTKHHOB

Otser:

1. M3omepus yriepogHoro ckenera 2. M3oMepusi MONOKEHHS TPOMHOM CBS3H
(byHkIMOHANBHOM TpymIbl) 3. MeXKIaccoBas U30Mepus

15. Jonumure ¢ppasy: «M30Mepbl — 3TO BeliecTBa

OtBer: M30Meppl — 3TO BELIECTBA, MUMEIOIIME OJAWHAKOBBIA KAYECTBEHHBIN H
KOJIMYECTBEHHBIN COCTaB, HO Pa3HYIO CTPYKTYpHYIO (hopMyiry

IIpakTuyeckas padora: HoMeHKiIaTypa OpraHM4eCKUX COEIMHEHHMI OTIEIbHBIX
KJIAaCCOB (HACBIIICHHBIE, HEHACBIIIEHHbIE M apOMAaTUYECKUE YTIEBOJAOPOJBI,
CHUPTHI, (PEHOIBI, ATbJETH]Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI U J1p.) CocTaBieHue
IOJHBIX M COKpPALICHHBIX CTPYKTYPHBIX (OpMYyJI OpraHMYECKHX BEIIECTB
OTAEJBHBIX  KJIACCOB, MWCHIOJIB3Yys WX  Ha3BaHWA IO  CUCTEMAaTHYECKOU
HOMeHKiatype. PacueTsl mpocTteiiieli (QopMysiabl OpPraHUYECKON MOJIEKYIIbI,
UCXOJs U3 DJIEMEHTHOT 0 cocTana (B %).

IIpakTnueckas padora: HoMeHKIaTypa OPraHn4ecKnX coeIMHEeHU
eab padoTsl
N3yueHne HOMEHKJIATypbl OPraHUYECKHX COCJAMHEHUHW M OCBOCHHE METOJI0B
COCTaBJICHUSI CTPYKTYpHbIX (QopMya © pacuera mpocTedmux  Qopmyn
OpTraHUYECKUX BEIIECTB.
Teopernueckne 0CHOBbI
Opranunyeckue CcoeIMHEHUs] KIACCUPUIMPYIOTCS IO THUIY CBSI3€H MEXIy
aToMaMu yriiepoja:

o Haceoimennsie (ankaHsb)

o Henaceltennsie (aJKeHbI, AIKMHBI)

o ApomaTtuueckue (apeHbl)
OCHOBHBIE KJIACChl COCIMHEHUM:

o Cnuptsl
o @DcHOJIBI
e AJpaernabl
o KeTtoHnI

o KapOoHOBBIE KUCIIOTHI
IMopsinoKk BbINOJHEHHST PAdOTHI

1. CocTtaBJiieHUe CTPYKTYPHBIX (hopmMy.
o Onpenenuts Ki1acc COEAMHEHUS IO HaA3BaHUIO
o Bpimucars 0011y10 popmyiy Kiacca
o CocTaBUTH MOJHYIO CTPYKTYPHYIO (GOpMYITy
o 3amnucaTh COKpALICHHYIO CTPYKTYPHYIO (hopMyITy

2. Pacuer mpocreiimeii ¢popmyanbl J[aHO: dEMEHTHBIN COCTaB B MPOICHTAX

Pewenue:

1. ITpunsate maccy Bemectsa 3a 100 T



Haittu maccel aneMeHTOB
PaccuuTaTh KOIMYECTBO MOJIEH KaXKI0TO JIeMEHTa
Haiitu cooTHOILIEHHE MOEH
[TpuBecTu K LETBIM YUCIaM
IIpumep BbINOJHEHUSA
3amanue: cocTaBUTh (OPMYNBI W paccyuTaTh MpoCTeHilyro QopMyiy s
BEIlIECTBA 2-XJIOPOyTaHOoJI-1
1. Omnpenenenue Kiaacca: CIUPT € FaJOreH3aMeleHUEM
2. O6mas dhopmyna: C,H,,,1OH
3. Tlonnas ¢popmyna: CH,OH — CHCI — CH, — CH;
4. Coxpamennas ¢popmyna: C,HeOCI
IIpuMmep pacuyera npocreiiniei (popmMyJibl:
Hano: w(C) = 40%, w(H) = 6,7%, w(0) = 53,3%
Pemienne:
1. m(C) = 40r,m(H) = 6.7r,m(0) = 53.3r
2. n(C) = % = 3.33 mosibn(H) = 6;17 = 6.7Mosb n(0) = 513—; = 3.33 MoJib
3. Cootnomenue: C:H:0 =3,33:6,7:3,33 =1:2:1
4. TIpocreitmas dopmymna: CH,0
KonTpoJsbHbIE BONPOCHI
1. OCHOBHBIE NPUHITUIIEI CUCTEMATHYECKONH HOMEHKJIATyphl
2. IlpaBuia cocTaBiaeHUs CTPYKTYPHBIX (HOPMYIT
3. Metoapl pacuera nNpocTenmux Gopmyt
4. OcoOeHHOCTH HOMEHKJIATYPhI PA3IMYHBIX KJIACCOB COCIMHEHUM
TpeboBanus k oT4ery
OTyeT JOJIKEH CoaepKaTh:
« HasBanue paboTsr
o Ilens
o ITlopsiioK BBITIOJTHEHUS
o Ilpumeps! pemenns 3agau
o OTBeTHI Ha KOHTPOJILHBIE BOITPOCHI
e« BrBox

bk wh

Tema 4.2. CBoiicTBa OPraHMYeCKHUX COCAUHECHUM
@dopMa TeKymlero KOHTPOJSI — TECTUpPOBaHUE, TMpakTUdyeckas pabora,
nabopaTtopHas pabora
Koa xonrpoaupyemoii komnerenunu — OK 01, OK 02
TecToBoe 3anaHue:
1. Kak Ha3pIBalOTCsl OpraHuYeckue BelIeCTBa, CTPYKTYPHbIe IHKJIbI
KOTOPBIX 00Pa3ylOT TOJBKO aTOMBI YIJIepoJaa:
+ a) KapOonuknnueckue
0) HenpenenbHbie
B) [IpenenbHbie
2. Kakoii 3JiIeMeHT COJIep>KUT THOJIbHAS IPYyIa:
a) Azor



+ 0) Cepy

B) ®ocdop

3. Kak kiaccupuuupyrorcst aJJKaHbl:

a) KapOonukinnyeckue amuuKINYeCKUe COSAMHEHUS
0) HenaceimeHnnble anmudaTiyeckue CoOeTMHEHUS

+ B) Hachlmennbie anudaTuiyeckue CoOeIMHeHUS

4. Kakyio ¢popMys1y HMeeT aMHUJIHAA TPyINIia:

+ a) -CONH:

6) -NO

B) -NH2

5. Kak Ha3bIBalOTCsl OpPraHuyecKue COeJIMHEHHs, HMeIoIIne
HEOTKPBITYIO LleNb ATOMOB:

a) HaceImmenubie

0) AITUKINYECKHe

+ B) [{uknnueckue

6. Kak na3spiBaercs rpynna -COOH:

a) KapOonunbHas

+ 6) KapOokcuibpHas

B) ['uapokcuanas

7. K kakuM coeJMHEHNSIM OTHOCSTCS HYKJIEMHOBbIE KNCJIOTHI:
a) A3oTcoaepKaimum

0) Kucnopoacoaepsxammum

+ B) @ocpopopraHuyecKum

8. UTo Takoe rerepolUKJINIECKHE COCIMHEHMS:

3aMKHYTYIO,

+ a) [luknnyeckue coeAMHEHMs, coAepKalue (PyHKIMOHAIBHYIO TPYIITY

0) [luknuueckue coeAMHEHUs, COAEpKaIllie ABE JBONHBIE CBSI3U

B) Llukiim4eckue coeIMHEHUs, COJIeprKallre JOmoTHUTeNbHY0 rpynny CH:

9. UT0 OTHOCUTCSH K yIJI€BOAAM:

a) CriupThl

0) AMUHOKHCIIOTBI

+ B) ApeHbl

10. Uro moxkeT BXOAUTH B QYHKIMOHAJIbHYIO IPYNILY:
a) ATOMBI a30Ta

0) ATOMBI raJIOT€HOB

+ B) O0a BapraHTa BEpHbI

r) Her BepHoro oTrBeTa

11. Kakue BenrecTBa, KpoMe BOJAOPOAA U yIJIePoaa, MOI'YT BXOJAUTh B COCTAB

OpPraHuYecKMX BellecTB:
a) Azor

0) ®ochop

+ B) O0a BapraHTa BEpHbI

r) Het BepHoro oTBera

12. Yto Takoe u3omephbl:

a) CoennHeHus, oTMyaromuecs Ha ase rpynmnsl CH:



+ 0) BemecTBa, MMEKOIINE OAMHAKOBBI MOJIEKYJSPHBIA COCTaB, HO Pa3HYIO
CTPYKTYPY

B) BemiecTBa, nMeromue OJMHAKOBYIO CTPYKTYpPY, HO Pa3HbIA MOJEKYJISPHBIN
COCTaB

13. YTo TaKkoe CTPYKTYpPHbIE€ U30MEPbI:

+ a) CoeauHeHUs, OTIMYAIONIMECS XUMHUYECKUM CTPOCHHUEM, HO HMEIOLIUE
OJIMHAKOBBIM KaYECTBEHHBIA U KOJIMYECTBEHHBIN COCTaB

0) CoenuHeHusi, OTIMYAOIIUECS KaYECTBEHHBIM U KOJIMYECTBEHHBIM COCTaBOM, HO
UMEIOIINE OMHAKOBOE XUMHUYECKOE CTPOCHHE

B) CoeauHeHHUs, OTJIMYAIONIUMECS XUMHUYECKHUM CTPOCHUEM, KAayeCTBEHHBIM U
KOJIMYECTBEHHBIM COCTaBOM

14. Kakyw CcTpyKTypy HMeeT YIVIEPOAHBIN CKeJeT OpPraHu4YecKHuXx
coeIMHEeHUM:

a) [lukimaeckyto

0) Henuxnmnueckyro

+ B) OTKPBITYI0, 3aKPBITYIO

15. CKk0JIbKO OPraHN4ecKNX BelleCTB HACUNUTHIBAETCH B MHpe:

+a) 141 Munnmon

0) 121 mumon

B) 121 ThICcsiua

16. Kakasi BaJIeHTHOCTH y yrJjepoja:

a)l

+0) IV

B) II

17. Yto caenan Anekcanap byTtiiepoB 1Jist pa3BUTHSA OPraHUYECKOM XUMMH:

a) BbisiBUN, 4TO TMOJydaeMmble U3 KUBBIX OPraHU3MOB BEIIECTBA COJEPKAT
YTIEPO, BOAOPO, KHCIOPOA, a30T

0) CuHTE3UpOBaI MOYEBHHY, Pa3BESB MU, UTO OPTAHNMUECKHE COCTUHEHUS HEIb3s
CUHTE3UPOBAThH

+ B) PazpaboTas Teoprio XUMHUUECKOTO CTPOCHHUS

18. Kakoe u3 yrBepKIeHUil ABJIAETCH BEPHbIM:

a) XMMUYECKUE CBOMCTBA 3aBUCST OT CTPOCHHS  COCTABa MOJICKYJI

0) XUMHUYECKHI XapakTep aTOMOB MEHSETCS B 3aBHCHUMOCTH OT TOTO, C KaKUMH
aTOMaMH OHU CBSI3aHbI B MOJIEKYJIE

+ B) O0a BapraHTa BEpHbI

r) Her BepHoro oTrBeTa

19. K10 BBE)1 NOHATHE «OPraHUYECKAsH XUMMSD»:

a) Anryan Jlopan JlaBya3ne

0) ®puapux Kekyne

+ B) Hénc Bepuemnyc

20. HykiemHOBbIE KHCJI0THI OTHOCATCSH K:

a) Kucnopojcoaepkaimmum

+ 0) dochopopraHnyeCKUM

B) A30TCOJIepKaIuM



IIpakTnueckass padGora: PellleHne IENOYEK MNPEBpPAIICHUN HAa TE€HETHYECKYIO
CBSI3b MEXK/y KJIacCaMH OPraHMYECKUX COECAMHEHUN C COCTABICHUEM Ha3BaHUU
OpPraHWYECKUX  COCIWHEHUM MO  TPUBHAIBHOW  WIM  MEXKIAYHAPOIHOMN
CUCTEMATHYECKOM HOMEHKJIAaType. PelleHne pacyeTHhIX 3aJad MO YpPaBHEHUSIM
peaKuui ¢ y4aCTUEM OPTAHUYECKHUX BEILIECTB.

JlabopaTtopHuasi pabora «[lonydyeHue 3TUsIeHa U U3YYEHHUE €TI0 CBOMCTBY.
[Tomyuenue sTuiIeHA U3 3TaHOJA B J1a0OpAaTOPUU U M3yueHHUE ero (U3NYECKUX U
XUMHUYECKUX CBOMCTB. CoCTaBieHHME peaklMii MPUCOCIWHEHUS W OKHUCICHHUS Ha
npuMepe 3TUJICHA.

Perenne pacdyeTHbIX 3a/1ay ¢ MCHOJIB30BaHUEM IUIOTHOCTU Ta30B MO BOJIOPOAY U
BO3JIYXY.

a) chopMyIUpyHTE LIETb IIAHUPYEMOT0 SKCIIEPUMEHTA;

0) oOBsICHUTE, K KAKOMY KJIaCCy OpPraHMYECKUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBACHUTE, KAKUMH XUMUYECKUMHU CBOMCTBAMHU 00JIaJal0T BEIIECTBA JAHHOTO
KJ1acca, KaKue KaueCTBEHHbIE peaklnu AJIsl UX OOHapYKEHUS UCIIONb3YIOTCS;

r) 0OBSICHUTE, KaK MOKHO TOJYYUTh BELIECTBA JAHHOIO KJIacCa COCIMHEHUI B
71a00paTOPHBIX YCIOBUSIX;

1) 0OBACHUTE, U3 YETO COCTOUT MPUOOP ISl MOTYUEHUSI Fa30B;

€) MEepEeUUuCIUTe OCHOBHBIE ACHEKThI COOJIIOJIEHUS TEXHUKH O€30MacHOCTU MpH
padore ¢ JIBXK  (3TWNOBBIA  CHUPT), arpecCUBHBIMM  peareéHTaMu
(KOHLIGHTpUpPOBAaHHAs ~ CEpHasl  KUCJIOTa), HArpeBaTelIbHbIMM  MpuUdOpamu
(cmupTOBKA).

Pemenue:
IIpakTnueckass  padora: [I'eHermyeckasti CBA3bL  MeKAY  KJIaccaMu
OPraHUYeCKMX COeAMHEeHUH
eab padoThl
N3yueHne TeHETHYECKON CBA3M MEXAY KiaccaMd OpPraHUYEeCKUX BEIIECTB,
COCTaBJICHHUE YPABHEHUM PEAKIMU U PELICHUE PACUECTHBIX 3a/1a4.
Teopernvyeckue 0CHOBBI
I'eHeTn4eckasi CBSI3b — 3TO BO3MOXXHOCTh MPEBPAIICHUSI BEIIECTB OJHOIO
Kjlacca B BemlecTBa Jpyroro kinacca. OCHOBHBIE KJIACChl OPraHUYECKUX
COCIMHCHUI:

e YTrIeBoJOpo/ibl (aJIKaHbI, aTKEHbI, aJIKUHbI, aPEHBI)

o Cnuptsl

e Anbaernanl

o KapOoHOBBIE KUCIIOTHI

o [amorenmpousBoaHbIE

o AMUHBI
Iopsinok BbINOJIHEHUS PadOTHI

1. CocraBjienue ypaBHenuii peakuuii [Ipumep nenouxku npespamennii: CH

CH, - CH5Cl -» C,H4 - C,H:OH — CH;COOH
2. Ha3zBanus coequHeHUuM
o [Ilo cucremaruueckoit HOMEHKJIATYpeE:



o CHi— Mmeran
o C:Heé —aran
o C:HsOH — stanon
o CH;COOH — ykcycHas kucioTa
o Ilo TpuBHaIBbHON HOMEHKJIIATYPE:
o METaHO
o ATaHOI
o YKCYyCHas KHCIIOTa
Penienue pacueTHBIX 3aa4 AJITOPUTM PEIICHHUS:
3anucarh ypaBHEHUE PEAKIINU
Haiitn MoJIspHBIE MacChI BEIIECTB
CocTaBUTH MPOTOPITUIO TT0 YPABHEHHUIO
PaccunTtaTh NCKOMBIC BETMYUHBI
[Tpumep 3amaum: BerumciauTh Maccy 3TaHoa, mojydeHHoro w3 11,2 m sTuieHa
(H.y.).
Pemenue: C,H, + H,0 - C,H:n(C,H,) = Vl =222 = 0.5 Mmos1b m(C,HsOH) =
m

224

n-M=05-46 = 23r
TpedoBanus k opopMiIeHUIO

1. 3anucaTh HOMEp ¥ Ha3BaHKHE PAOOTHI

2. Ykazatb 1eib

3. BeimonaHuTh BCe 3a1aHus

4. Cpaenatb BBIBOJIBI
KoHTposbHBIE BONIPOCHI

1. Yto Takoe reHeTHuecKast CBsi3b?

2. HazoBuTe OCHOBHBIC KJIACChl OPTaHUYECKUX COCTMHCHUI

3. Kak cocTaBisaTh Ha3BaHUS MO0 CHCTEMAaTHYECKOW HOMEHKIIAType?

4. Kakwue TUIBI peakuuil XapaKTepHbI JJI1 OpPraHUYECKUX BEUIECTB?
BriBo
B xome pa0OoTel H3ydyeHbl OCHOBHBIE THIBI MPEBPALIEHUNA OPraHUYECKHX
COCIMHEHNN, OCBOCHBI METOJBl COCTABIICHUS YPaBHCHHMM pPEakLUi, MOJIYYEHBI
HAaBBIKM PELIECHUS PACYETHBIX 337a4 C YYaCTUEM OPTraHUYECKUX BEIIECTB.

NOoOOhow

Tema 4.3. Opranuyeckue BelmeCTBA B JKHU3HEAESATEJIbHOCTH YeJIOBEKa.
IIpou3BoACTBO M MPUMEHEHUE OPraHUYECKUX BelleCTB B IPOMBILIJIEHHOCTH
dopma TeKylIero KOHTPOJIsl — YCTHBIN ONPOC, PEIICHUE 3a1auu- Keica

Koa xonrpoaupyemoii komnerenunu — OK 01, OK 02

Bomnpocs! Aj1s1 yCTHOIO onpoca

1. BcnomHuTe, Kakue BEIIECTBA HAa3bIBAIOT oOpraHuueckuMu. Kakas xumus
HAa3bIBACTCS OPraHUYECKON?

2. IlpuBeauTe MpuMepbl HEKOTOPBIX OPraHUYECKUX BEIIEeCTB. B 4éM ux cxoacTBo?
3. [IpuBeauTe mpuMepsl MPUMEHEHHUSI OPTraHUYECKUX COSTUHECHUIM

4. IlpuBenure mpUMEPHl CUHTETUYECKUX BELIECTBA U MATEPUAJIOB, BAXKHBIX IS
YKA3HU YEJIOBEKA, HO HE UMEIOLIMX aHAJIOrOB B PUPOJE.



5. Kakue BemiecTBa OTHOCSTCS K OPraHMYECKMM M OTKYyJa MPOUCXOJUT HUX
Ha3BaHue?

6. IlpuBenute ompeneneHus OPraHUIECKON XUMHH. UTO SABIAETCS MpeaMeToM eé
M3y4eHUs?

7. Kakoe MecTo 3aHMMAarOT OPraHMYECKHE BEIIECTBA B XUMHH )KUBOTO?

8. [ToueMy yriepo,1 Ha3bIBalOT OCHOBOM JKU3HU?

9. IlpuBenuTte MpUMEpPhl OPraHUYECKUX BEIIECTB IMPUPOJIHOTO U CHHTETHYECKOTO
MPOUCXOKJCHUS U YKaKUTE 00JIaCTH UX TPUMEHEHUSL.

3agaua-Keuc

3amanne: MPOMEXKYTOYHBIM TPOIYKTOM OOMEHA Yy TEIUIOKPOBHBIX KHUBOTHBIX
ABJISIETCA MOJIOYHASl KUCIIOTa. 3amax ATOM KHUCIOThl KPOBOCOCYIIME HACEKOMBIE
yJIaBJIMBAIOT HA 3HAYUTEIHLHOM PACCTOSTHUU.

1. [Touemy HacekoMbIe (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute (OpMyITy MOJIOYHOH KHCJIOTBI, KOTOpas IOMOIaeT HAaCEKOMBIM
HAaXOJWUTh TEIUIOKPOBHBIX >KMBOTHBIX, €CJIM MAaCCOBBIC JOJM DJIEMEHTOB B HEWH
coctaBisatoT: yraepoaa — 40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.

3. CocTaBbTe CTPYKTYPHYIO (POPMYITy MOJIOYHOM KUCIIOTHI. Haz0BUTE KUCIIOTY MO
HoMeHknatype MIOITAK.

4. Ha OCHOBaHHUM CTPOCHHUS MOJIOYHOW KHCJIOTHI CHAelalTe BBIBOJ O €€
XUMHUYCECKHX CBOMCTBAX.

5. Haiinute B MHTEpHETE WM JIPYTUX UCTOYHHMKAX MH(OPMALUIO O NPUMEHEHHUH
MOJIOYHOM KHCJIOTHI.

PyGexnblii koHTpoab o Pazneny 4. CTpoeHue M CBOICTBA OPraHUYeCKHX
BelleCTB

®opma py0desKkHOT0 KOHTPOJIS — KOHTPOJIbHAs paboTa

Koa xonrposupyemoit komnerenunu — OK 01, OK 02

| Bapunanrt

1. OPTAHUYECKAS XUMUSA U3YYAET
1) cBOiICTBa OPraHMYECKUX FJIIEMEHTOB

2) peakuu B )KMBBIX OpraHU3Max

3) crocoObl epepaboTKH HEPTEMPOAYKTOR

4) cBolicTBa YIJI€BOJOPOJOB U UX MPOU3BOHBIX.
2. YcTaHOBHUTE COOTBETCTBHE:

OYHKIIMOHAJIBHAS I'PYIIIIA HA3BAHUE ®OPMYJIA
1) kapOOKCUIIbHAs A.—OH
2) aMHHOTpynna b. - SO3H
3) HUTpOrpyIIna B. - CHO
4) cynsdorpynna I'.—SH
5) anbaeruaHas . —NO2
E.—- COOH




K. —NH2

3.— CH3

3. BJIMKAWIIUM T'OMOJIOI'OM ITPOITUHA SABJISIETCA

1) C-He
2) C+Hs
3) C.Hs
4) CaHs
4.y%TaHOBHTeCOOTBeTCTBHe:

3HAYEHUE B XWU3SHEAEATEJIBHOCTU YEJIOBEKA [IIPEJAEJIBHBIX

YIJIEBOAOPOAOB

1) aHeCcTe3Upylolee
XUPYpPruu

CpCaACTBOB

A. IUKJIONpOIIaH

2) OCHOBHOE BEILECTBO IPHUPOIHOTO
(momyTHOrO) rasza

b. uszookran

3) rmaBHAs COCTaBHAs 4YacTh OCH3MHA B. atan
4) cpIpbe N5l TOTYUYEHHUS dTHIICHA I'. nuknoOyran
J1. meTaH

E. muknorexcan

5. HENPEJAEJBHBIE YIJEBOAOPO/bI, MOJIEKYJIbBI KOTOPBIX
COJIEPXKAT JABE JIBOMHBIE CBA3U U UMEIOT OBIIYIO ®OPMYJIY
CnH2n-2 (n>3), HA3BBIBAIOTCHA
6. KAUYUECTBEHHASsI PEAKIMUWSI, XAPAKTEPHASA JIsd BCEX
AJIKEHOB, AIKMHOB U AJIKAIMEHOB

1) o6pazoBanwme 6emnoro ocanka ¢ [Ag(NH3)2]OH 3) «memHoro 3epkaiay

2) obeciBeunBaHuE pacTBopa Hoa 4) ropeHue

7. YcTaHOBUTE COOTBETCTBHE:

3HAYEHUE

1) cunTe3 MonMIponuiIeHa

2) cCUHTE3 KaydyKa

3) cuHTE3 TePMO- U KMUCJIOTOYCTOMYMBOr0 nojuMepa TedioHa

4) noxyyeHue NoJIUATUIIEHA

5) cxuranve U 00pa3oBaHUE BBICOKOTEMIIEPATYPHOTO

MJIaMEHU JIJI1 aBTOT€HHOM CBApKH METAIIOB

BEIIECTBO

A. OyTen-2

b. oten

B. anerniien

I'. nmBUHMI

JI. XJIOpHUCTHIN BUHUI

E. rerpadropaTrnien

7K. nmponen

3. IponuH




8. OPTAHNYECKHUE BEHIECTBA, COJAEPXAIIIUE B MOJIEKYJIE
I'MJAPOKCWJIBHYIO I'PVYIIIIY, CBA3AHHYIO HEINIOCPEACTBEHHO
C BEH30JIBHBIM KOJIBI1OM HA3BIBAKOTCA
9. YcTraHOBHUTE COOTBETCTBHE:

MEJIMKO-BUOJIOI'MYECKOE BEIECTBO
3HAYEHUE
1) cpenctBo ju1st 0011IeTO HAPKO3a A. dbenon

2) KOMIIOHEHT COCTaBa >KUPOB, OCHOBA | b. OEH3UIIOBBIN CIUPT
Masen

3) CUJIbHBIN AHTUCENTHK, ST B. cop6ur

4) 3aMeHHTENb caxapa I'. MeTanon

5) ngymmucroe BemecTtBo, ¢ukcatop | E. STuiIeHTIMKOIb
3amaxa

K. anaTHIIOBBIN PUp

3. TMMETUIIOBBIN 3pup

10. BEHIECTBO IIPU TIOINAJAHUU HA KOXY U CJUIM3UCTBIE
BBI3BBIBAET OXOT'M; INPH XPOHUYECKOM BO3JIENCTBUHA
HAPYIIAETCHA COH, HOABJISAETCSA I'OJIOBHAS BOJIb,
YUYAIIAETCA CEPAUEBUEHUE, ITIOPAYKAETCSA INEYEHD, IIOUYKU;
INPUEM HECKOJIBKUX TIPAMMOB BHYTPb [PUBOJIUT K
JETAJIBHOMY HMCXOJAY, - 23TO JEWCTBUE HA OPI'AHHU3M
YEJIOBEKA

1 )atunenraukons 2) ¢penona 3) stanona 4) MetaHoJia

11. OIIUBKA B OIHWCAHUU @U3UYECKHUX CBOHCTB
OOPMAJBJIEINJIA

1) pe3kuii pazapakaroniuil 3amnax

2) IUIOTHOCTD OOJIBIIIE BOJIBI

3) XOpOIII0 paCTBOPUM B BOJIC U OPTaHUUYECKUX PACTBOPUTEIAX

4) 6ecIBETHBIM ra3

5) t kunenus Gopmanpaeruaa < t KUmeHusl coupTa (MpU paBHOM YHCJIE aTOMOB

yIaepo/a)

12. YcTaHOBHTE COOTBETCTBHE

HOMEHKIJIATYPA TPUBUAJIbHAS 14| (AJIN)

CUCTEMATHUYECKAA PAIITMOHAJIBHA

1) mponeHasnp A. MaCJISIHBIN QJIbJIETU]T

2) NpOMaHOH b. MetundenunkeTon

3) meTaHaIb B. nuMeTHIKeTOH, alleTOH

4) OytaHaib I'. akpuIOBBIN anblIeTU

5) areroeHoH J1. BaJiepraHOBBIN ajIbIET I
E. mypaBbuHbIN, (hOpMaTIbIIETH
K. nuyTunkeToH




\ 3. IPONMOHOBBIN AJTbJETH]T

13. YcTranoBure COOTBETCTBHE:

KAPEOHMJIBHOE COEJAVMHEHHME OBJIACTU ITPUMEHEHUA

1) aneron A. IPOU3BOJCTBO YKCYCHOM KHUCIIOTBI
2) dhopmanbaerua b. 3ameHuTenb caxapa

3) aneranbaeruy B. pacTBOpHTEINb KPACOK, JIAKOB

4) 6eH3aIbIeTH]T I'. orOenuBaroiee BEMIECTBO

J1. mapdromepusi, Kpacutenu

E. npousBojicTBO MaprapnuHa

2K. mymacTmacchel, CMOJIbI, JIEKapCTBA

14. BEHIECTBO OBPA3YETCsA B HNEYEHU HOCJIE IIPUHATUSA
AJIKOTI'OJISA UM BbBI3BIBAET OTPABJIEHUE, HA3BIBAEMOE
ABCTUHEHTHBIM CHHAPOMOM; BJbIXAHHUE EI'O IIAPOB
BBI3BIBAET I'OJIOBHYIO BOJIb, KAIIEJIb, B TAKEJIBIX CJYYAAX
ITHEBMOHHMIO N OTEK JIEI'KHX; ITPU KOHTAKTE BO3HHUKAET
PE3b B TJIA3BAX - O3TO JEWMCTBHUE HA OPIAHM3M YEJOBEKA

15. YcTaHoBHUTE NPABUIIBHYIO OCJI€I0BATEIbHOCTD:
KAPBOHOBAS KUCJIOTA —3TO

1) opranuyeckoe BemecTBO, 4) KapOOKCHIbHBIX TPYIII
2) WA HECKOJIBKO 5) MOJIEKYJia KOTOPOTO

3) cOnep>KUT OJIHY

16. YcranoBUTE COOTBETCTBHE:

HA3BAHHUE KUCJIOTHI

1) macnsiHas

2) maBeneBas

3) nupoBUHOTpagHAS

4) 1maBeaeBOyKCyCHas

5) maJTbMUTHUHOBAS

COoJin

A. upyBar

b. mutpar

B. okcanar

I'. mamar

J1. anerart

E. manpmuTar

XK. 6ytupar

3. oKcanoaneraT

17. YcraHoBHUTE COOTBETCTBHE:
ME/IUKO-BUOJIOTUYECKOE 3HAYEHHUE

1) conep>KuTCs B TUCThSIX MHOTHUX PACTEHUM, IPUMEHSIIOT JIJIs1 KOJIMYECTBEHHOTO
OnpeIeJICHHS

KaJIbIIUS B OMOTOTHYECKUX JKUJIKOCTSIX




2) oOpa3yeTcs MpH KBAIICHUH KaIyCThl U CKUCAHUH MOJIOKA
3) comepxUTCS B sirojiax OPYCHUKHU U KIIIOKBBI, PACTUTEIbHBIN KOHCEPBAHT U
AHTUCETITHK

4) CTpYKTYpHBIN KOMIIOHEHT KUPOB

5) BKyCOBO€ U KOHCEPBUPYIOIIIEE BEIIECTBO B MUIIEBON MPOMBIIIIEHHOCTH
KHNCJIOTA

A. TMMOHHas

b. monounas

B. meTanoBas

I'. akpuiioBast

J1. maTbMUTHHOBAS

E. mponnoHoBas

K. 6enzoiinas

3. maBeneBas

18. YcTraHoBuTE COOTBETCTBHE:

KJIACC YIJIEBOAOB

1) MoHOCaxapuabl

2) nucaxapuibl

3) mosMcaxapuabl

BEIIECTBO

A. TIroKo3a

b. copbur

B. caxapo3sa

I'. rmroKOHOBAs KKCIIOTA

JI. kpaxman

E. rmuuepun

XK. bypan

19. OTJIMYUAUTD I'JIFIOKO3Y OT I'NNIMOEPUHA MO’KHO 11O PEAKIINN
1) «cepeOpsiHOTO 3epKaia

2) ¢ ruapokcunom meau (II) B menounoit cpene 6€3 HarpeBaHus
3) sTepuduKanuu ¢ yKCyCHbIM aHTUIPUIIOM

4) c rajoreHaJKaHaMu

20. YcTaHOBHUTE COOTBETCTBHE:

BUOJIO'NMYECKOE 3HAYEHUE

1) CTpyKTYpHBIN KOMITIOHEHT KJIETOUYHOM CTEHKHU

2) pe3epBHBIN MOJIMCaXapU/Jl KUBOTHBIX

3) KOMIIOHEHT HYKJIEMHOBBIX KUCJIOT

4) pe3epBHBIN MOJIMCAXAPU PACTEHUI

YIJIEBO/J

A. TIIMKOTeH

b. caxapo3sa

B. xpaxman

I'. rmroko3a

J1. makTo3a

E. nemmronosa



K. nezoxcupub03a

Il BapuanT

1.MHOT'OOBPA3UE OPTAHNYECKHUX COEJIJUHEHUH
OBBACHSETCA CIIOCOBHOCTBIO OBPA30OBBIBATD

1) u3omepsl 11 MHOTHX BEIIECTB

2) apoMaTUYeCKue sipa

3) uenu v Kojiblia U3 aTOMOB YIJIEpO/ia

4) TOMOJIOTH JIJIsI BCEX BEIIIECTB

2. YcTaHOBHTE COOTBETCTBHE:

GOYHKINOHAJIBHAS I'PYIIIIA DOOPMYVYIJIA
1) THosibHAS A.—OH
2) anpJeruHas b. - SOsH
3) HUTpoOrpyIIma B. - CHO
4) cynborpynna I'.—SH
5) amuHOTpynmna . —NO:
E. - COOH
K. —CH3
3.— NH2
3. BJAMKAWIIMM T'OMOJIOI'OM ITPOIIEHA SIBJISIETCSI
1) C2H6
2) C4H10
3) C2H4
4) C4H6

4. ITIOJTIOXKXEHUE, HE OTHOCAIEECSA K TEOPUU AM. BYTJIEPOBA
1) Bce BemiecTBa MMEIOT MOCTOSHHBIM Ka4€CTBEHHBIN U KOJIMYECTBEHHBIN COCTaB

2) cBOMCTBa BelIeCTBA (XUMUYECKUE U (DU3UIECKHE) 3aBUCST OT €r0 CTPOCHUS

3) aTOMBI U TPYIIIBI aTOMOB B MOJIEKYJIE B3aUMHO BJIMSIOT JIPYT HA JIpyra

4) 3Hast CBOMCTBA BEIIECTBA, MOKHO YCTAHOBUTH €r0 CTPOEHUE, 1 HA00OPOT.

5. HABBAHUME BEHIECTBA, I''IABHAA LEIIb KOTOPOI'O COCTOUT
N3 YETBIPEX ATOMOB YIJIEPOIA, COAEPKUT AJBAEIMIHYIO
I'PYIIITY U OJHY JIBOMHYIO CBSI3b, A TAK J)KE JIBA METHJIBHBIX
PAIUKAJIA

1) 3,3-numMeTHnOyTeH-2-aJ1b

2) 2,4-numMeTmiioyTeH-3-alb

3) 2,2-muMeTUIIOyTEeH-2-aJTh

4) 2,3-nuMeT0yTeH-3-alb

6. YcTaHOBMTEe cooTBeTCTBHUE:

3HAYEHUE B I'AJIOT'EHOITPOU3BO/JHBIE
AKM3HEAEATEJIIBHOCTU YEJIOBEKA YTI'JIEBOJIOPO/I0B

1) pacTBOpHTENh MHOTHX OPTaHHYECKHUX | A. TeTpadTOpITUICH
BEILIECTB




2) nmpenapar Jijisi MECTHOM aHEeCTEe3UU b. sTunxnopuy

3) MoHOMep I TOJydeHHs moiauMmepa | B. Opommponan
tedioHa

4) xmagoareHT ((hpeoH) I'. nudTopauxiopmeTan

J. 1,2,3-tpubpomnponan

E. Bununxnopun

7K. Terpaxnopmeran

7. HEIIPEJAEJIBHBIE YIJIEBOAOPOIbI, MOJIEKYJIbI KOTOPBIX
COJEPXKXAT OJHY JBOMHYIO CBS3b W WMEIOT OBHIYIO
POPMYJIY CnH2n (n>2), HA3BIBAIOTCA
8. CXOJIHBIE ®U3NYECKHE CBOMICTBA KAYUYKOB

1) nerko kumsias *KUIKOCTh C PE3KUM 3alaxoM, XOpOIIIO pacTBOPSETCS B BOJIE
2) 3J1IaCTUYHOCTD, BJIAr0- U BO3TyXOHEPOHUIIAEMOCTh

3) OecuBETHBIH Ta3, HE PACTBOPSETCS B BOJE, tKUI HIKE, UEM Y alleTUIICHA

4) MacasHUCTAs TyCTas )KUJIKOCTh, HE pPaCTBOPSIETCS B BOJIC

9. OPTAHUYECKHUE BEHIECTBA, B MOJIEKYJIAX KOTOPBIX /IBA
YIJEBOJOPOJHBIX PAJIUKAJIA CBS3AHbBI MEXIY COBOH
ATOMOM KHCJIOPOJA HA3BIBAIOTCA

10. YcTranoBuTe COOTBETCTBHE:

MEJIMKO-BUOJIOI' MYECKOE BEHIECTBO
3HAYEHUE

1) ocHOBa nJis MPOW3BOACTBA JICKAPCTB, | A. TIIMIIEPUH
IUIacTMAaccC

2) antu(pus, 51 b. STUIIEHITMKOJIb

3) aHTHCENTHUK, paCTBOPUTEI, Toprouee | B. MeTaHoun

4) cMAryaeTr KOXy, TKaHM, OCHOBa | ['. KCUIUT
dbochommnuios

5) cpencTBo Juist O0IIET0 HapKOo3a J1. TMAPOXUHOH

E. penon

K. anaTrIioBkIi 2Qup

3. STWJIOBBIW CIIUPT

11. CWJIBHO AJOBUTO CAMO BEHIECTBO MU INPOAYKTHI ET'O
OKMCJIEHUSA, - JAKE MAJIBIE J103bl IIPU INPUEME BHYTPb
BBI3BIBAIOT JIETAJIBHBIA MCXO/]; TOKCUYECKHU JJEUTBYET HA
3PUTEJBHBIE HEPBbBI, COCY/IbI CETYATKHW W BbI3bIBAIOT
CJIENIOTY, — 3TO JEVMCTBHUE HA OPTAHU3M YEJIOBEKA

1) sTUNEHT UKo

2) penona

3) meTaHoma

4) sTaHona




12. YcTaHoBHUTE COOTBETCTBHE:

HOMEHKIJIATYPA TPUBUAJIbBHASA U (MJIN)
CUCTEMATHUYECKAS PAILIMOHAJIbBHA
1) Oyranon A. MacHIsSHBIN aJIbJIETUI
2) aTaHallb b. MeTumATHIIKETOH
3) nponeHanb B. BanepraHoBbIN allbJIeTH]L
4) OyraHab . aKpUITOBBIN ATTBICTHT

5) nponaHoH

JI. TMMETUIKETOH, alleTOH

E. mypaBbuHBIN, (hOpMabIETu]

K. musTHIKETOH

3. YKCYCHBIM, alleTaibAeru

13. ONIMBKA B OIIMCAHUU ®U3UYECKUX CBOMCTB AIIETOHA

1) pe3kuii pazapakaroniui 3amnax
2) 6ecrBeTHas XXUIKOCTh

3) XOpoIlI0 pacTBOPUM B BOJE M OPTAHUYECKUX PACTBOPUTEIIAX

4) IIIIOTHOCTH MCHBIIIC BOJbI

5) t kuneHwus areToHa > t KUIeHus cnupTa (Mpu paBHOM YHCIIe aTOMOB YIJIEpO/1a)

14. YcTranoBuTe COOTBETCTBHE:

KAPEOHMJIBHOE COEJUHEHHME

OBJIACTU ITPUMEHEHUA

1) sTanaib

A. MJIaCTMACChI, CMOJIbI, JICKAPCTBA

2) popmanbaerus

b. 3amenurens caxapa

3) OeH3aNbACTH

B. pacTBopuTens Kpacok, JJaKoB

4) anieToH

I'. orOenuBaroiiee BEUIECTBO

J1. mapdromepusi, kpacurenu

E. mpousBoacTBo maprapuna

7K. mpon3BOICTBO YKCYCHOM KUCJIOTBI

15. HAKOIIVIEHHME 9TOI'O BEIIECTBA B OPI'TAHU3ME - IITPU3HAK
CAXAPHOI'O JIUABETA; BIABIXAHHMUE EI'O ITAPOB BBI3BIBAET

I'OJIOBHYIO BOJIb,

KAIIEJIb;

PA3APAKAET CJ/IM3UCTBIE

OBOJIOYKH TJIA3 — 3TO JEMCTBHUE HA OPI'AHMW3M YEJIOBEKA

16. YcraHoBHTE NPAaBUJIBHYIO NOCIEA0BATEILHOCTD:

KAPEOHOBA KNCJIOTA - 9TO

1) Monekyia KOToporo 4) KapOOKCHIIBHBIX TPYIIT
2) OJIHY WJIM HECKOJIBKO 5) OpraHUuYecKoe BEUIECTBO,

3) conepkuT

17. YcTaHOBHTE COOTBETCTBHE:
HA3BAHUE KHUCJIOTHI

1) ykcycHas

2) O6en3oiiHas

3) MoJiouHas




4) nuMOHHas

5) oneuHoBas

COJI1

A. nupyBar

b. nurpar

B. Genzoart

I'. creapar

J1. atterat

E. omear

7K. makrar

3. popmuar

18. YcranoBure cooTBEeTCTBHE:
MEJINKO-BUOJIOI'MYECKOE 3HAUEHUE

1) MOHOMED B MPOU3BOJICTBE MOJIUI(PUPHOTO BOJIOKHA

2) 1,25% BoaHBINM pacTBOP UCIIOIB3YETCS JJI1 HATUPAHUM (MypPaBbUHBINA CIIUPT)
3) coepKUTCS B JTUCTHhSIX MHOTHUX PACTEHUM, UCTIONB3YETCS SISl KOJIMYECTBEHHOTO
OTIPEJICIICHUS KaIbIUsl B OMOJIOTMUECKHUX KUIKOCTSIX

4) CTpYKTYpHBIN KOMIIOHEHT KUPOB

5) BKyCOBOE U KOHCEPBUPYIOIIIEE BEIIECTBO B MUIIEBON MTPOMBIIIIEHHOCTH
KHNCJIOTA

A. sHTapHas

b. manonoBas

B. meranoBas

I'. Tepedranenas

J1. ykcycHas

E. maBeneBas

K. 6enzoiinas

3. onenHoBas

19. YcTaHoBUTE COOTBETCTBHE:

KJIACC YT'JIEBOJOB

1) MOHOCaxapusl

2) nrcaxapubl

3) noaucaxapuasl

BEIIECTBA

A. nakrosa

b. nupan

B. riunepun

I'. puboza

J. Tpurnmuuepuy

E. riikoren

7K. 3TUNEHTIMKOJIb

20. OTJIMYUTDH PUBO3Y OT INNIMOIEPUHA MO HO 110 PEAKIIUU
1) ¢ ranoreHaskaHamu

2) ¢ TUAPOKCUIOM MEJH B IIETIOYHOM cpefie Oe3 HarpeBaHUs
3) arepuduKaU C YKCYCHBIM aHTUIAPUIOM



4) c runpoxcunom menu (II) npu HarpeBanuu

ITAJIOH OTBETOB:

| BapuanT
1 2 3 4 5 6 7 8 9 10
4 | EX]IbB 2 AJIbB | ankagu 2 JKTEBB | denona | JOKEAB 2
CHBI MU
11 12 13 14 15 16 17 18 19 20
2 I'BEAB | BXXAJl | Vkeyen | 15324 | )KBA3E | 3b)XXKIA | ABJ] 1 EAXB
oro
anbIeru
aa
| | BapuanT
1 2 3 4 5 6 7 8 9 10
1 | I'BIAB3 1 1 4 KBAI' | ankeHbI 2 [Ipocter | EB3A
MU
sapupam
u
11 12 13 14 15 16 17 18 19 20
3 B3T'A/] 5 KAJIB | aneron | 51324 | IBXBE | I'BE3/] I'AE 2
Pazgnen S. KuHermyeckue ¥ TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH

NMPOTEKAHUS] XUMHYECKHUX PeaKiuii

Tema S5.1. KuHernyeckue 3aKOHOMEPHOCTH IPOTEKAHUS XHUMHYECKHX
peakuuii

dopma TeKylero KOHTPOJIsl — TECTUPOBAHUE, TabopaTopHas paboTa
Koa xonrpoaupyemoii komnerenunu — OK 01, OK 02

TecroBoe 3aganue:

1. Ilpu XMMHUYECKOM PABHOBECHH:

+ a) CKOpOCTH TPSIMO U 0OPATHOM peaKIIuu paBHBI

0) CKOPOCTh MPSMOMN PEeaKIMy OOJIBIIIE CKOPOCTH 0OpATHOM

B) CKOPOCTb OOpaTHOM peaKIuu MEHBIIE CKOPOCTH MPSIMO

') CKOPOCTh 00paTHOM peakiuu 00JIbIIE CKOPOCTH MPSIMOM

2. KoHlleHTpanum BemecTB B MOMEHT PABHOBECHSI HA3bIBAKTCHA
+ a) UCXO/IHbIC

0) paBHOBECHBIE

B) HayaJbHbIE

I') IepBOHAYAIbHBIMU

3. XumMu4eckoe paBHOBeCHEe — ITO CUCTeMA:

+ a) TMHAMHUYECKas

0) obpaTumas

B) CTallMOHApHAs

) HeoOpaTuMast

4. YcaoBus cMellleHUs] PpABHOBeCHS

a) TemIeparypa

0) KaTanu3aTop



B) JIaBJICHUE

I') KOHIICHTpAIUs BEIIECTB

+ 1) BCE OTBETHI BEPHBI

5. Mo:keT Jiu NpUMeHeHHe 0JJHOT0 KATAJIN3aTOPAa CMEeCTUTH PaBHOBecCHe
a) MOXXET

+ 0) HE MOXKET

6. [Ipu yBesimueHUuM JaBJICHUS PABHOBeECHE CMEIAETCHA B CTOPOHY

a) YBEJIMUYCHUSI 00beMa Ta30B

0) BO3pacTaHus YUCIIa MOJIEKYJI Fa30B

+ B) YMEHBILIECHHS 00bEMA Ta30B

+ T') yMCHBITICHUS TaBICHUS

7. CMenieHUus1 pABHOBECHS OCYLIECTBJISIETCS 10 MPUHITHILY

a) JlomoHocoBa

+ 0) Jle llarenne

B) MeHneneena

I') CIBUTA PEaAKIUI

8. KoncranTa paBHoBecust

a) 9TO MPOIECC UBMEHEHUS KOHIIEHTPAIIHii

0) ATO MpoIleCC YBEIUYEHUSI CKOPOCTEH MPSIMOI 1 0OpaTHOM peakIivii

+ B) 3TO OTHOIIIEHHWE KOHCTAHT CKOPOCTHU MPSIMOM M OOpaTHON peakiuii

9. PaBHOBecHe CHCTEMbI HACTYIIAET:

+ a) TOJIBKO B 0OPAaTUMBIX peaKLUIX

0) TOJIBKO B HEOOPATHUMBIX

B) TOJIbKO B PEAKIUSAX COCAUHEHUS

I') TOJBKO B PEAKIIUSIX PA3JIOKEHUS

10. mepexoa peakHUOHHOW CHCTEMbI OT OJHOI0 COCTOSIHUSI PaBHOBeCHUS K
JAPYroMy Ha3bIBA€TCH:

a) U3MEHEHUEM

0) HarpaBJICHUEM

+ B) CMelIeHUuEM

11. O0paTtumas peakuusi nporekaet nmo ypasHenuio: 2 NO + 02 « 2NO2 Kak
U3MEHHNTCS PABHOBECHE CHCTEMbI, €CJIM aBJIeHHE YBEJINYUTD ?

a) CMECTHUTCSI BJIIEBO

+ 0) cMeCTHUTCSI BOPABO

B) HE U3MEHUTCS

12. ITporekaer peakuusi: N2 + 3H2 < 2 NH3 - AH k/l:xx U3menurtcs Jm
pPaBHOBeCHE CUCTEMbI, €CJIM MOBBLICUTH TEMIIEPATYPY pPeaKyu.

+ a) yCKOpUTCSl 0OpaTHast peakius

0) yCKOpUTCS MpsiMasi peakifus

B) HE U3MEHUTCS PABHOBECHE

13. B cucreme Ar + 2Br < Cr ¢ yBejiMueHHeM KOHIEHTPALMM BellecTBa A
pPaBHOBecHe CMelIaeTcsl B CTOPOHY:

+ a) IpsAIMOM peakiu

0) oOpaTHOM peaKInH

B) HE U3MEHUTCS



14. VYka3arb, KaKMMHM M3MCHEHHMSMHM PpPearupyroiiux BeleCTB MOKHO
CMeCTHTh BIpPaBo paBHoBecue cucrembl: N2 + 3H2 — 2 NH3 - AH k/x
BIIPABO

a) YBEITUYUTH JIaBJICHHUE

0) yBEIMYUTHh KOHIICHTPALIUU UCXOJIHBIX BEILIECTB

B) IOHU3UTH TEMIIEPATYPY PEAKIINU

') BBECTH KaTajau3aTop

+ I1) BCE OTBETHI BEPHbI

15. OdpaTumas peakuus nporexkaer no ypasienui: 2 NO + O2 < 2 NO2 B
CTOPOHY, KAKOH peaKluH, CMECTHUTCH PaBHOBeCHE CHCTEMBbI, €CJIH JAaBJICHHE
YBeJHMYMThH B 2 pa3a.

a) BIIpaBo, B JIBa pasa

0) BJIEBO, B JIBa pa3a

+ B) BIPaBO, B BOCEMb pa3

T') BJIEBO, B BOCEMb pa3

JlabopaTopHnasi padora

N3yyeHne 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW PEaKkIMU OT KOHLUEHTPALMH
pearupyromux BEUECTB U TEMIIEPATYPHI.

JIaGoparopHast pabora «OnpeaeneHue 3aBUCUMOCTH CKOPOCTHU PEAKIMU OT
KOHLIEHTpAllMu pearupyromux BeuiecTs». MccnegoBanne 3aBUCUMOCTUH CKOPOCTH
peakluy OT KOHIIEHTPALIMH.

OmnpeneneHre KOHCTaHThl CKOPOCTH PEAKIUHU TpapuuecKUM METOIOM.
Pelenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HA aHAIN3 (PAKTOPOB, BIUSIOIINX
Ha U3MEHEHHE CKOPOCTH XUMHUUYECKOU PEaKILIUH.

Xoa padorbi:

HN3yyeHue 3aBHCHMMOCTH CKOPOCTH XMMHYECKON PEeaAKIHMH OT KOHUEHTPAUMHU
pPEearupyroIyx BelecTB U TeMIepaTyphbl.

CkopocTh XHUMHMYECKOH peaKkuMy 3aBHCHUT OT KOHUEHTPALMH pearnupyromux
BEIECTB MW TeMmeparypbl. OTH 3aBUCUMOCTH ONMCBHIBAIOTCA 3aKOHAMMU
JeNCcTBYIONUX Macc u npaBuwioM Baut-I'odda.

3aBHCHMMOCTD OT KOHLEHTPALUH

Yem 0oJblIe KOHUEHTPALMSA HCXOAHBIX BelIeCTB, TeM OOJblIe MOJEKYI
HaxXOJUTCA B €AUHUIE O0BbEMA M TEM 4Yallle OHU CTAJIKUBAIOTCS, MPEBPAILLAsCh B
NpOAYyKThl peakuuu. CienoBaTenbHO, TEM MHTEHCUBHEE MPOTEKAET PEaAKIMs, TEM
BBIIIE €€ CKOPOCT.

3aBHCHMMOCTH CKOPOCTH PeaKIUM 0T KOHLUEHTPAIUM Pearupyrommx BellecTB
ONUCHIBAETCH 3AKOHOM JIeCTBYIOIIHX MACC:

o CKOpOCTh 2JIEMEHTAPHOW XMMHUYECKON PEAKLHMH MPSIMO IMPONOPLHUOHAIBHA
IPOU3BEACHUIO MOJIPHBIX  KOHUEHTPALMA  pearupyrommx BELIECTB,
BO3BEJIEHHBIX B CTETICHHU, PABHBIE UX CTEXUOMETPUUECKUM KO3 PUIIEHTaM.

o Hanpumep, nns peakiuu B3anMOJEHCTBUS BemiecTB A U B BbelpaxeHue
CKOPOCTH MpsIMOK xuMHuecKor peakiuu umeet Bua: V = K-[A]-[B], rae V
— CKOpOCTh XMMHYEcCKoro mpouecca, [A] u [B] — wouspHble
KOHIIEHTpauu pearupytonux BemectB A u B, K — xoaddunuent




MPOMOPUMOHAIIBHOCTH, HA3bIBAEMbIM KOHCTAHTOW CKOPOCTH  JAHHOU
peaKkuuu.
Ba:kHO: 3aKOH [EHWCTBYIOIIMX MAacC CHOPAaBEIJIUB TOJbKO I MPOCTEUIINX
peaKkuuii, MPOTEKAOIINX B OJIHY CTaAut0. BiMsHUE KOHIIEHTpau pearupyrommx
BEIIIECTB HAa CKOPOCTh 00JIEE CIOKHBIX PEAKIINI paccMaTpuBaeTCs MO3IHEE.

’PA®UK 3ABUCUMOCTU KOHLIEHTPALIUUK
BELLECTB OT BPEMEHU NPOTEKAHUA

A
Koney
2 peakummn
& E(A).(8) ~c(C).e(D)
s (C).e(C
®
[ =
=
x
5]
=
x
< t
e .
Bpems nporexanun peawkuun (1)

3aBUCHMOCTD OT TeMIIEPATYPbI

CxopocTh 00JBIIMHCTBA PeaKIHii BO3PACcTaeT ¢ NOBbIIICEHNEM TeMIIepaTyphl.
DTO CBSI3aHO C TE€M, 4YTO NPH MOBBILIEHHMH TEMIIEPATypbl YacTUIbI JHOOO0ro
BEILECTBA YCKOPAIOT CBOE JABW)KEHHE, YTO NPHUBOJUT K BO3PACTAHHUIO YHKCIA
AKTUBHBIX COYJAapEHUMN.

3aBHCUMOCTH CKOPOCTH PeaKIuM OT TeMIIepaTyphl OTpa:kaeT npaBujio BaHr-
I'odpda: npu ysBennuenuu temmnepaTypbl Ha Kaxable 10°C ckopocTh peakuuu
yBenuuuBaeTcs B 2—4 pasa.

MaremaTH4eckH 5Ty 3aBUCUMOCTHh MOKHO BBIPa3WTh ypaBHEHHEM: V2 = vl

v(T2—-T1)/10, rae v2 — ckopocTh npu Temrneparype T2, vl — cKkopocTh peakuuu
npu Temreparype T1, y — TemmepaTypHbIii KOd()PHUIIMEHT CKOPOCTH PEaKIlvy,
MPUHUMAIOIIMKA 3HAYEHUs B IMana3oHe oT 2 110 4.

Ba:kHo: npy MOBBIIEHUH TEMIIEPATYPbI CKOPOCTh PEAKIIUN YBEIHMUYUBAETCS, a MPU
MOHMKEHUH TeMIIEPaTypbl — YMEHbIIIAETCSI.



3aBUCUMOCTb CKOPOCTU peakLum
OT TemnepaTypsl

(P
Sonswuncmeo
pepmenmos
Vmax i

T
80

Xo/1 J1200paTOPHOI PadOThI:
JlaboparopHass padora «OnpeneneHrue 3aBUCUMOCTH CKOPOCTH pEAaKIUU OT
KOHIICHTPAIIMU pEearupyromnx BeuecTBy». MccienoBaHne 3aBUCUMOCTA CKOPOCTHU
peaKuuu OT KOHLIEHTPALIUH.
JlaGopaTopHasi padora «OnpenesieHne 3aBUCHMOCTH CKOPOCTH PeaKINu
OT KOHLIEHTPAUMH pPearupyroumux BelleCcTB)» MOXET BKJIOYaTh HCCIEHOBaHUE
3aBUCHUMOCTH CKOPOCTHM XMMHUYECKON pEaKIMu OT KOHIIEHTpAlluu Ha IpUMEpE,
HalpuMep, B3aUMOJCHCTBUSA THOCYJIb(aTa HATpUs C CEPHOM KUCIOTOM.
[Ipu3HakOM OKOHYAHHUSI PEAKIUU SIBISICTCS MOMYTHEHHE pacTBOpa BCIEACTBUE
BBIJICTICHUS cephbl. Bpems, koTopoe MpOXOAUT OT Hayajia Peakiuu 10 3aMETHOTO
MOSIBJICHUSI MYTH, TIO3BOJISIET CYJAUTh 00 OTHOCUTEIIBHOU CKOPOCTU PEAKITUU.
eab padoTsl
N3yuyuts 3aBUCHUMOCTH CKOPOCTH peaknuM OT KOHIEHTpPauuu. OITO
BBIPAXKACTCAd 3aKOHOM [IeHCTBYWINMX MACC: IPU TOCTOSHHOW TemrmepaType
CKOPOCTh XMMHYECKOM peakIuu TMpsSMO MPOMOPLUHUOHAJIBHA TMPOU3BEICHUIO
KOHILICHTPAIIMH  pearupyrolmux BEIIECTB, B3SIThIX B  CTENEHSIX, PaBHBIX
CTEXHUOMETPUYECKUM KoduimeHTam.
Paznuyator peaknuu HyJIE€BOro, IEPBOrO, BTOPOTO W TPETHEro MOpsA/Ka B
3aBUCHUMOCTH OT 3aBUCHUMOCTH CKOPOCTHM OT KOHUEHTpauuu. Ecim cKopocTh
pEaKkiMu HE 3aBUCUT OT KOHLIEHTPALMHU, TO PEAKUUS HUMEET HYJIEBOW MOPSAOK;
€CJIM CKOPOCTh 3aBUCUT OT KOHLIEHTPALIMM B IMEPBOM CTENEHU, TO 3TO pPEaKIMs
MEPBOIO MOPsIKA; €CIIM — BO BTOPOH, TO BTOPOTO MOPSIKA U TaK Jajee.
OobopynoBanue
J{nst mpoBeieHrs pabOThl MOTYT MCIIOJIH30BAThCS:
o broperku /s npuUroTOBIEHUSI PACTBOPOB THOCYJIb(haTa HATPUS PaA3IMUIHON
KOHIICHTpAITUH.
o IIpoOupknu.
o Cexynaomep.
« PacrTBopsl THOCYNBbaTa Hatpus (Hampumep, 0,1 M) u cepHOM KHCIOTHI
(mampumep, 1 M).
Xox padoTsbi
Ipumep onplITa:




1. C nmomotnpto OIOPETOK MPUTOTOBUTH TPU PACTBOpA THOCYIb(}aTa pa3IudaHON
KOHILIEHTpallMu: B TEPBYIO NpoOUMpPKYy — 6 MII pacTBopa THOCY/Ib(ara
HaATpHsl, BO BTOPYIO — 4 MJI TOTO K€ pacTBOpa U 2 MJI BOJIbI, B TPEThIO — 2
MJI TOTO € pacTBOpa v 4 MIJI BOJbI.

B tpu npyrue npoOupku OTMEPUTH MO 3 MII pacTBOpPa CEPHOM KUCIIOTHI.

3. BpICTpo NpUIIKUTH KUCIOTY B MEPBYIO MPOOUPKY U BCTPSAXHYTH €€ HECKOJIbKO
pas.

4. OtMmepuTh BpeMsl OT Havalla peaklry JO IOMYTHEHUS! PaCTBOPA.

5. Tak e mHOCTYymUTh C JPYTMMU HPUTOTOBICHHBIMU  PacTBOpaMuU
TUOCYJb(aTa.

PesyabTarhl omnbiTa 3aHecTH B Ta0mauiyy. Takke MOXKHO paccuuTaTh
OTHOCHUTENFHYIO CKOPOCTh peakiuu no cootHomenuo V = 100/t.

O0paboTka pe3yJbTaTOB

HexoTtopsie 3Tanbl 00padoTKH pPe3yJIbTATOB!

o IlocTpours rpaguk 3aBHCUMMOCTHM CKOPOCTH PEAKUMU OT KOHIIEHTpalUu
pearupyromux BemectB. g 3Toro Ha ocu abcuMcC OTKIJIAIbIBAIOT
OTHOCHUTEJIbHYIO KOHIEHTpAllMI0, & HAa OCH OpJAMHAT — OTHOCUTEIBHYIO
CKOPOCTb PEAKIIHH.

o IlosicHUTB, KakOM JIMHUEH BBIPAXKACTCS HaAWJICHHAs 3aBUCHUMOCTb.
[IpoxoauT 11 OHa Yepe3 Hayaio KOOPAUHAT U IOYeEMY?

o Cuenarb BBIBO/ O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH.
BaskHo: npu paboTe ¢ pacTBOpaMH KUCJIOT U LIEJI0YEl PEKOMEHIYETCs COOII0aTh
npaBuia 0€30MACHOCTU: HE JOMYCKaTh MOMAaJaHUs KUCIOT HA KOXY U CIU3UCTHIE
000J10YKH, B pe3yJibTaTe peakiluu o0pazyeTcsi rOproynil ra3 (Hampumep, BOJIOPO)
— PSIZIOM HE JIOJHDKHO OBITh OTKPBITOTO TIJIaMEHHU.

no

OnpeneieHHe KOHCTAHTBLI CKOPOCTH PeaKIMu rpaduyecKuM MEeTOJ0M.

I'pagpuueckuii meroa omnpeneseHUss KOHCTAHTHI CKOPOCTH XHMHMYECKOH
peaKnMu 3aKII0YacTCsl B IOCTPOCHHH Tpauka, MO OCU adCHUCC KOTOPOIo
OTKJIQJIBIBAETCS BPEMsl, & MO OCU OPAMHAT — HEKOTOpast (PyHKLMSI KOHLEHTPALUU.
[locnenHsast BbIOMpAeTcsl TAaKOW, YTOOBI MJIsi Ka)XJOro MOpsiIKa peakiuu Oblia
NOJIy4Y€Ha JINHEWHAs! 3aBUCHMOCTb.

KoHcTaHTa CKOPOCTH YMCIIEHHO PaBHA CKOPOCTH JAHHOM peaKkUu NP €IUHUYHBIX
KOHLIEHTpaLUAX BCEX PEArupyrolUX KOMIOHEHTOB.



JKCNepumeHTasibHble METO bl
onpepeneHna KOHCTaHT
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HexoTopkie ocoOeHHOCTH rpaduuecKoro MEeTOa:

o Jlus peakumii mepBoro mopsiaka crpost rpaguk 3aBucumoctu InCA o t.
TaHreHc yrja HakJIOHa MOJYYEHHOM MPSMON paBeH KOHCTAHTE CKOPOCTHU
peaKIuH.

o Jlusi peakuuii BTOPOro MNOPSAKA CTPOAT TIpapuK 3aBUCHUMOCTH B
koopauHatax 1/CA — t. TaHreHc yriia HakJIOHA TTOJIyYeHHOU MPSMOM TakKe
paBEH KOHCTAHTE CKOPOCTH PEAKIUU.

« Ecam B peakumm y4yacTByeT HECKOJbKO BeNIECTB, UX KOHIICHTPALIUIO
O0epyT oauHakoBoil. Eciu ombITHBIE NaHHBIE pacroJiaraloTcs Ha rpaduke
BJIOJIb TPSAMOM, 3TO MOATBEPKIAET MPEIINOJI0KEHUE O JAHHOM IMOPSIKE
peakuuMd W TI03BOJIIET MO YIJIOBOMY HAKJIOHY TIPSAMOW OMNPEAEIUTh
BEJINYMHY KOHCTAaHThI CKOPOCTH.

Orpanuvenne: rpadpuyeckuii METOJ MOXET ObITh HMCIHOJB30BaH TOJIBKO JUIS
OINpeeNIeHHs UEIOYUCICHHBIX MOPSIKOB peakuuid. Kpome Toro, Ay onpeaeneHus
KOHCTaHTbI CKOPOCTH 3TUM METOJIOM >KEJIaTeJIbHO HaJIM4YKe MOJTHOW KHHETUYECKON
KpUBOM (C OOJIBIION CTENEHBIO TPEBPAIIEHUS BEIIIECTBRA).

IIpumepbi

o Jlnsa peakuum pacnaga NO2 no ypaBHeHuro 2NO2 — 2NO + O2 tanreHc
yTIJla HaKJIOHA IPsIMOM B KOOPAMHATAX YPABHEHUSI CKOPOCTH PEAKIMU PABEH
1,98, 4T0 yKa3bpIBaeT Ha MOPSAJOK PEAKIIMU TPAKTUUYECKU PAaBEH 2.

o Jlnsa peakumnu pacnaga NO2 no ypaBaenuto 2NO2 — 2NO + O2 TaHreHc
yTIJla HaKJIOHA IPsIMOM B KOOPJAMHATAX YPABHEHUSI CKOPOCTH PEAKIMU PABEH
1,98, 4TO Takke yKa3bIBaeT Ha MOPSIIOK PEAKIIUH MPAKTUYECKU PABEH 2.

Omnoxn

o Ecium HM B 0JHOM M3 Ciiy4aeB He MNOJIyYeHA JHMHEHasi 3aBUCHMMOCTb
(MJIM KOHCTaHTa CKOPOCTH HE OCTAETCSl MOCTOSIHHOW), 3TO O3HAYaeT, YTO
peakiusa uAET Oojee CIOXKHBIM MYyTEM M TOPAJNOK €€ He SBISCTCS
LEJI0YUCICHHBIM.



« B HekoTOpBIX ciay4yasix (Hampumep, JJI LEMHBIX PEaKIUil) 3aBUCUMOCTb
CKOPOCTH OT KOHLEHTPALMU PEareéHTOB MOXKET ObITh ONMCAaHA YPABHEHHEM
JUILIB TPUOIMKEHHO B OTPaHUYEHHOM JHMAaIla30HE KOHIIEHTPALHi.

Tema 5.2. TepMoz[nHaanecmle 3AKOHOMEPHOCTH NMPOTEKAHUA XHMHUYCCKHUX

peakuui.
PaBHOBecHe XMMHYECKHUX PeaKIMi.
dopMa TeKylero KOHTPOJsI — TECTHPOBaHHWE, IIpakTHYecKas pabdorta,

naboparopHas paboTa
Koa xonrpoaupyemoit komnerenunu — OK 01, OK 02
TecToBOEC 3a1aHHE:
1. YMenbieHHe 00beMa PEAKIMOHHOIO COCy/Aa B 3 pa3a yBeJIHYHT CKOPOCTH
xumnueckuii peakuuu 2NO (1) + CI12 (r) = 2NOCI (1)
A) B9 pa3
+ B) B 27 pa3
C)B 16 pa3
D) B 18 pa3
E) B 3 paza
2. Kunernueckoe ypapHenue peakuuu 2Fe + 3CI2 ---> 2FeCI3
A)V = K2FeCI3
B) V = KC2Fe
C) V = KC3FeClI2
D) V = C2Fe *C3CI2 *C2FeClI3
+ E) V =KC2Fe * CI2
3. Eciu temmneparypy monusuth ¢ 60o C g0 300 C (y=3), To ckopocTh
peakuru yMeHbIIUTCS B
A) 12 pa3
B) 27 pa3
+C) 9 pa3
D) 3 paza
E) 15 pa3
4. Ilpu mnosy4dyeHHMH XJIOPOBOJAOpPOAa, OPOMOBOAOPOAA, WHOAOBOAOPOAA U3
MPOCTHIX BEeNIECTB B COCYAaX PAaBHOI0 o0bemMa 4epe3 24 ¢ oOpa3syercsa no 15,34
r 3TUX razoB. CKopocTh peaknumn
A) Beiie 1715 o10Boiopoaa
+ B) Bbimie aiist xsmopoBojopoaa
C) Huxe nys XxaopoBoaopoia
D) OnunakoBa
E) Beimie a1s1 6poMmoBooposa
5. Jlnsa yBeJM4YeHHMs CKOPOCTH peakuMu B 64 pa3za (TemmeparypHbIil
KO3 PUIHEHT paBeH
4) He00X0AUMO MOBBLICUTH TEMIIEPATYPY HA:
+A)300C
B) 500 C
C) 100 C



D) 200 C

6. IIpu t = 250C ¢ HauOoJIbLICH CKOPOCTHIO OYyAET NPOTEKATH PeaKIHs
A) Ca ¢ 6% pacTBOpOM COJITHOM KHCIIOTHI

B) Ca ¢ 2% pacTBOpOM COJITHON KHCIIOTHI

C) Ca ¢ 5% pacTBOpOM COJITHOM KUCIOTHI

D) Ca ¢ 0,5% pacTBOpOM COJISTHOM KHCJIOTHI

+ E) Ca c 8% pacTBOpOM COSTHOM KUCIIOTHI

7 Husa mpomecca Nz(r) + O2r) «<2NO (r) — Q He cMecTAT paBHOBecHe
(paxTopsI

1) noBbIllIeHHUE TEeMIIEPaTypPhI

2) NOHW)KCHHUE JABJICHUS

3) nonuwxkenue KoHueHTpauuu O

4) NOBBIIICHUE AaBJICHUS

5) noBeIlIeHne KoHLeHTparuu NO

6) BBEJICHHE KaTaln3aTopa

A)146

B)235

+C)246

D)156

E)135

8 Peakums, uaymas ¢ ypeJam4yeHuem o0bema

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

B) H. + Cl. = 2HCI

C)H:+ CuO =Cu +H:0

+ D) 2KCIOs = 2KCI + 30:

E) N2 + 3H2 = 2NHs

9. I'eTeporenHasi peakuust

A) N2 + 0. =2NO

B) 2H: (r) + Oz (r) = 2H20 (1)

C) N2 + 3H2 = 2NH3

D) H: (r) + Clz (r) = 2HCI (1)

+ E) 2Ca + O.=2Ca0O

10. Eciu temioBoi 3¢ dext peakuun paBeH 3924 k/[:k, TO 1isl mosy4eHus
11772 k/I:K TemJI0ThI, C:KUTAKT MUKJIOTeKCAH MacCoil

A)262r

B)242r

C)232r

D)272r

+E)252r

11. ITo Tepmoxumuyeckomy ypaBHeHuio Nz + 3H: <2NHs + 90 k/[x oobem
(H.y.) Bogopoaa, ecyid B peakuum Bb1AeInJI0Ch 450 kK TemioThbl
A) 33,6 n

B) 67,2 n

+C) 336 1

D) 672 n



E) 224 n

12. Ecan ckopocth B peakuuu A(r) + B(r) = C(r) Bo3pocaa B 25 pa3, 1o
JAaBJIeHNe YBEJIUYWIOCH B

A) 25

B) 100

+C)5

D) 75

E) 125

13. MHruéuTophl — 3TO BelecTBa, KOTOpbIE:

A) yCKOPSIIOT XUMUYECKUE PEAKIIUHU, CAMH IPH TOM PACXOIAYIOTCS

B) HE U3MEHSIOT CKOPOCTh PEAKIIMU

C) 3aMensAI0T XUMUYECKHUE PEAKLIMH, HO CaMH MPU 3TOM HE PaCXOIyHOTCS

D) yCKOpsIIOT XUMHUYECKHUE PEAKIIMU, HO CAMU MPU 3TOM HE PaCXOIyIOTCs

+ E) 3ameuisItoT XMMHYECKUE PEeaKIuu, CaMHu TIPU 3TOM PACXOAYIOTCS

14. Cmectur paBHoBecue BiaeBo B npouecce CO (r) + 2H: (r) «<+CHsOH (r) +
Q

A) TIOBBIIIICHUE JaBICHUS

B) nonmxenue konnentpannu CHsOH

C) noBsilieHue KoHleHTpanuu H:

+ D) nonmxkenne konueHtpauuu CO

E) nonmxenue teMneparypsl

15. Eciin naBjieHre yBeJIM4YUTh B 4 pa3a B peakuuu A (k) + B (r) = AB (k), TO
CKOPOCTh peaKkuun

A) He U3MEHHTCS

B) Bo3pacrer B 4 paza

C) ymensmures B 4 pa3a

+ D) Bo3pacteT B 16 pa3

E) Bo3pacrer B 8 pa3

IIpakTnueckass padora PelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha
npuMeHenue npuHuuna Jle-lllarenbe s HaxOXKACHUS HAMNPABICHUS CMEIICHUS
paBHOBECHS XMMUYECKOM peakIMu U aHalu3 (PaKTopoB, BIUSIONIMX HA CMEIICHUE
XUMUYECKOro paBHOBecHsl. CKOPOCTh XMMHUYECKOW PpEAKIUH M XHUMHUYECKOE
paBHOBECHE.

JlaGopaTopHasi padora «/3yueHue BIUSHUS pa3IMUHbIX ()aKTOPOB Ha CMEIIECHUE
XMMHUYECKOTO paBHOBeCHUs». McclienoBaHUe BIMSHUS WU3MEHEHHS KOHLIEHTpalUu
BEIIECTB, PEAKIIMUCPE/IBl U TEMIIEPATYPhI HA CMENICHUE XMMUYECKOTO PaBHOBECHSI.
CpaBHEHHME TMOJYYEHHBIX PE3YJbTATOB C TEOPETUYECKU MPOTHO3UPYEMBIMHU Ha
ocHoBe npuHuuna Jle [laremnbe.

IlpakTnueckass padora PelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha
npuMeHenne npuHnumna Jle-Illarense mjisi HaXOXACHUS HAIPABICHUS CMEIICHUS
PaBHOBECHUS XMMHUUYECKON PEaKIUM M aHaIH3 ()aKTOPOB, BIMSIOMINX HAa CMCIICHHE



XUMHUYECKOTO paBHOBecUs. CKOPOCTh XHMMHYECKOW peaKIuu U XHUMHYECKOE
paBHOBECHE.

Pemienne:

IIpakTuueckas padora: Ilpumenenue npunnuna Jle-lllarenane

Heab padoThI

W3yyenue BIMSHHUS pPa3IM4HbIX (AKTOPOB Ha CMEIICHHE XHMHYECKOTO
paBHOBECUS W OIPEICICHUE HAMPABICHUS CMEIICHUS PABHOBECUS C IMOMOUIBIO
npuHnuna Jle-Illarense.

Teopernueckue 0CHOBBI

Hpunuun Jle-IllaTenbe IIIacuT: €ciii Ha CUCTEMY, HAXOIAILIYIOCS B PABHOBECHUU,
BO3JICICTBOBATh M3BHE, HW3MEHsS Kakoe-HHOyAb W3 YCIOBHH (TeMIiepaTypa,
JIaBJICHUE, KOHIEHTpAlMsi), TO PAaBHOBECHE CMEIIAETCS TakKuM OOpa3oM, UYTOOBI
KOMIIEHCUPOBATh U3MEHEHHE.

OcHoOBHbIE (PaKTOPBI, BAUSIOLINE Ha PABHOBECHE:

o Temmeparypa: npu NOBBIIIEHUM TEMIIEPATYpPhl PaBHOBECHE CMELIAECTCS B
CTOPOHY JHIOTEPMHYECKOW pEAKIMH, INPU IOHWKEHHMHM — B CTOPOHY
DK30TEPMUYECKOM.

o JlaBieHme: BIUsAET TOJIBKO Ha Ta30Bble peakuuu. l[Ipu moBbBIIEHNH
JIaBJICHUS PABHOBECUE CMEIAETCS] B CTOPOHY MEHBLIEro 00bEMa ra3os, MpH
NOHWKEHUU J1aBJIEHUS] — B CTOPOHY OOJIBLIET0 00bEMA.

o KoHuenTpamusi: yBeJIMYEHHE KOHLEHTPAlMM PEAreHTOB  CMEIAET
paBHOBECHE B CTOPOHY IPOJIYKTOB, YBEJIIMUYEHNUE KOHLEHTPALUU TTPOIYKTOB
— B CTOPOHY PEareHTOoB.

IHopsinok BbINOIHEHHS PAadOTHI

1. AHaau3 peakuMu: 3alUIIUTE YPAaBHEHHE XUMHUYECKOM pEaKuuu U
ompenenure €€  TUN  (TOMOrEHHAas/TeTeporeHHas,  9K30-  WJH
DHIO0TEPMHUICCKAS ).

2. Onpenenenne GpakTopoB: BoIOEpHUTE PAKTOPHI, KOTOPHIE OYAYT U3MEHSITHCS
(Temmeparypa, JaBJIieHUE WIH KOHIICHTPAIIUS).

3. [IpuMeHeHne TPUHIMNA.  ONPEACIUTE  HANpPABJICHHE  CMEIIEHUS
paBHOBECHSI ISl KAXKJI0TO (pakTopa.

4. 3anuch pe3yJbTaTOB: COCTaBbTE TAOJMUILy C pe3yJbTaTaMH aHAJIN3a.

[Tpumep ananuza peakuuu: N, + 3H, = 2NH; + Q

dakTop Hanpasiaenue Oo0bsicHeHue
CMeLIeHHs

[ToBbiIeHME Bneso Peaknus AK30TEPMUYECKAs,

TEMIIEPATYPhI CUCTEMa CTPEMUTCA IOIJIOTUTh
TEILIO

[ToHm>xeHue naBIECHUS Bneso CneBa 4 Monp rasa, crpasa 2
MOJIb

YBenuueHue Brpaso CucremMa CTpEeMHUTCS YMEHBIIUTh

KOHLEeHTpauu N, KOHILIEHTpAIMI0  J00OaBJIEHHOIO
BEILIECTBA




IIpakTuyeckue 3aJaHUsA
3aganue 1: [nsa peakuum 2SO0, + O, = 2505 + Q, onpenenure HampaBiEHUE
CMEILIEHUS] PAaBHOBECHUS IIPU:
e TOBBIIICHUH TEMIIEPATYPHI;
o YBEJIMYECHUH JIaBJICHUS;
o nobasneHuu O:.
3ananue 2: [Ipoananu3upyiite Bnusinue GakToOpoB Ha pAaBHOBECHE B PEAKIIUU:
CaCO; = Ca0 + CO, — Q
 IOBBILICHUE TEMIIEPATYPHI;
o TIOHMWKEHUE J1aBJICHUS;
o ynainenue COs.
KoHTpoJibHBIE BONIPOCHI
1. Cpopmymupyitte npunuun Jle-Illarense.
2. Kakue QaxTopsl BIUSIOT HAa CMEIIEHUE PABHOBECHS?
3. Kak ompenenuts HalpaBieHUE CMEIICHUS TPU U3MEHEHUN TEMIIEPaTyphI?
4. B xakux ciydyasx U3MEHEHHUE IABJICHUS BIMSIET HA paBHOBECHE?
5. Kak BiusieT KOHLIEHTpalus peareHToB Ha CMEILLEHUE PAaBHOBECUS ?

JlaGopaTopHasi padora «V3yueHue BIUSHUS Pa3IMYHBIX ()aKTOPOB Ha CMEIICHUE
XUMHYECKOTO paBHOBeCHUsA». McciienoBaHue BIMSHUS U3MEHEHUS KOHIICHTpalUU
BEIIECTB, PEAKIIMUCPE/Ibl U TEMIIEPATYPhl HA CMEIICHUE XMMUYECKOTO PaBHOBECHS.
CpaBHEHHE TMOJYYEHHBIX PE3YJbTAaTOB C TEOPETUYECKH IPOTHO3UPYEMBIMHU Ha
ocHoBe npuHnuna Jle [laremnbe.

Pemrenne:

eab padboTbl — yriIyOUTh U 000OIIUTH TEOPETHUYECCKHUE 3HAHUS O XHMHYECCKOM
pPaBHOBECHUH, MOKa3aTh, KAK M3MEHEHWE BHEIIHUX YCJIOBUM BIIMSET HAa CMEIICHUE
paBHOBECHSI.

Teopernueckne 0CHOBbI

Hamnpapnenue cmenieHuss XMMUYECKOTO PABHOBECHS OMPEACNSICTCS NMPUHIUIIOM
Jle HlaTeane:

o Eciu Ha cuctemy, HaXOHSIIYyIOCS B COCTOSIHUM XMMHYECKOTO PABHOBECHS,
OKa3aThb BHEIIHEE BO3JACHCTBHE (M3MEHUTHb TEMIIEPATypy, IABICHHE WIIU
KOHIIGHTpAaIlMu BEIIECTB), TO PAaBHOBECHE CMECTUTCA B CTOPOHY TOM
peakuuu (mpssMOl uiaM  oOpaTHOM), KOTOpas OCJIa0UT 3TO BHEIIHEE
BO3/CHUCTBUE.

HekoTopble 3aKOHOMEPHOCTH BIUSHHS (haKTOPOB Ha CMEIIICHUE PAaBHOBECHSI:
o KoHueHnTpanus Bemecrs:
o YBEIMYEHUE KOHIUEHTPALIMM HWCXOAHBIX BEIIECTB U yJAJICHHE
MPOJYKTOB PEAKIIMU MPUBOJIUT K CMEIICHUIO PAaBHOBECHUS B CTOPOHY
IIPSIMOM pEaKIUU.
o YMEHBIIIEHUE KOHIEHTPAlIUM MCXOJHBIX BEIIECTB W BBEJCHUE B
CUCTEMY MPOJAYKTOB PEaKIIMM — B CTOPOHY 0OpaTHOM peaKIuH.
o Temmneparypa:



o YBeIWYEHUE TEeMIEepaTypbl CMEIIAeT pPaBHOBECUE B CTOPOHY
OXJIQXKIEHUS, TO €CTh YCUIMBAET Ty PEaKLMIO, IPU KOTOPOU TEILIOTa
MOTJIONIAETCA.

o YMEHBIICHHE TEMIIEPATypbl CMENIAET pPAaBHOBECHE B CTOPOHY
HarpeBaHusi, TO €CTh YCUIIMBAET YK30TEPMHUUECKYIO PEAKIIHUIO.

o JlaBJeHwue (eciu B X0J/i€ pEaKIIMKU U3MEHSETCS 00bEM ra3oB):

o IloBblllIEHUE AABIEHUSA NMPUBOJNUT K YCKOPEHUIO PEAKLIMH, B KOTOPOM
ra3oB CTAHOBUTCSI MEHBLIE.

o CHWXEHHE aBJIEHUS CABUHET PAaBHOBECHE B CTOPOHY YBEJIMYEHUS
KOJIMYECTBA I'a30B B CUCTEME.

Karanu3aTop He oOKa3blBaeT BIMSHUS HAa CMEIICHHE pPAaBHOBECHS, TaK Kak
YCKOPSIET OJJMHAKOBO U NPSIMYIO, © OOPATHYIO PEAKIIHH.

MeToauka npoBeaeHust

B paGote MOXHO MPOBECTH, HATIPUMED:

o OnbiT 1 — N3yvyeHue BJIUSHUSA KOHIEHTPAIMU PeAarMpPYKOIINX BellecTB
Ha CMEIICHUE XUMHUYECKOro paBHOBecus. Hamnpumep, HCHONb30BATH
peakuuio B3aumoeicteus xiuopuaa xkenesa (I1I) ¢ pogannnom kanus: FeCls
+ 3KSCN < Fe(SCN); + 3KCl. B xoxe peakuuu oOpasyercs pacTBOP
KPOBAaBO-KPAaCHOI'O IIBETA, M3MEHEHHE WHTEHCUBHOCTH OKPACKH KOTOPOTO
CBUJIETEJIbCTBYET O HAIPAaBJICHUM CMEUIEHUA paBHOBecusa. OmbiT 2 —
U3yueHue BJIMSAAHUS TeMIepaTypbl Ha CcMellleHHMe XMMHUYeCKOro
paBHoBecusi. Hanpumep, B3sTh 2—3 MII pacTBOpa Kpaxmania u J00aBUTh 2—3
KAt HOJHOW BOJBI, MPU STOM 00pa3yeTcs HEMPOYHOE COEIUHEHHE,
OKpallleHHO€ B cHHMI 1BeT. Harperb copepxkumoe NpOOMPKH MOYTH [0
KUIIEHUS, a 3aTeM OXJIaJuTh JI0 KOMHATHON Temmeparypbl. OObsICHUTH
M3MEHEHUE OKPACKU CMEIICHHUEM XUMHYECKOTO0 PAaBHOBECHS.

Baskno: mepen Hadamom pabOThl PEKOMEHAYETCS O3HAKOMHUTHCA C MpaBUIIAMU
TEXHUKU 0€30MaCHOCTH Mpu paboTe B JabopaTopumu.

Oo6paboTka pe3y1bTaToB

Pe3ynbpTaThl OMBITOB MOKHO O(GOPMUTH B BUE TaOIMUIbI, Hanmpumep, «BnusHue
dakTopa Ha CMEIIeHNEe XUMUYECKOTO paBHOBECHs». B Tabnuiie yka3ars:

« Homep npobupku;

« JloGaBissemoe BEIIECTBO;

o l3MeHeHre HHTEHCUBHOCTU OKPACKHU (OCIabJieHUE, YCUIICHHE);

o Hamnpasnenue cmenieHusi paBHOBeCHS! (B CTOPOHY HMCXOJHBIX BELIECTB, B
CTOPOHY MPOJYKTOB PEAKIINH).

BbIBOABI MOXHO COPMYIMPOBATH HA OCHOBE HAOJIO/IEHUIA, HAITPUMED:

« B coorBerctBum ¢ npunuunom Jle Illarense, mnpu yBenrnueHuu
KOHLIEHTpAllMd HCXOJHBIX BEILECTB PABHOBECHUE CMEILAETCA B CTOPOHY
MPOJYKTOB peaklnu (BIPaBo, B CTOPOHY MPSIMOW PEAKIUN).

o Ilpu yBenWYEeHHMH KOHUEHTpPALIMK TMPOAYKTOB PEAKIMU pPaBHOBECHE
CMEIllaeTCsl B CTOPOHY MCXOJHBIX BEIIECTB (BJIEBO, B CTOPOHY OOpaTHOU
peakiun).



o Jlma cpBura paBHOBECHMS B CTOPOHY DJK30TEPMMYECKOM  peaKUuu
TEMIIEpaTypy HY>KHO IIOHWKATh, a JJI CIBUTa B CTOPOHY dHIOTEPMHUYECKOM,
HAa00OpOT, — IMOBBIILIATH.

BaxHo: pe3ynbTaTbl SKCIEPUMEHTA JOJDKHBI OBITh BOCHPOM3BOAUMBIMU —
DKCIIEPUMEHTBI, BBIIIOJHEHHBIE 110 OJHOW METOIUKE, JOJKHBI 1aBaTh OJUHAKOBBIE
pe3yibTaThl.

PyOesxxnblii KOHTpPOJIb M0 Pasgeny S. Kunernueckue u TepMoAMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX PeaKIuii

@®opMma pydesKHOT0 KOHTPOJIsI — KOHTPOJIbHAas paboTa

Koa xonrposaupyemoii komnerenunu — OK 01, OK 02

KourpoabHas padora

3agaya Nel:

Kak crnenyer wusmMeHuTh o0beM peakuuoHHOM cmecu cuctembl: S8NH3(r) +
3Br(x) — 6NHgBr(x) + N,(r), yToOBI CKOPOCTH peakiMy yMEHbIIUIach B 60
pas?

3amaya Ne2:

[Ipu ycranonenun paBHoBecus Fe203 (1) + 3CO (r) = 2Fe (1) + 3CO0:2 (1)
kouneHrpamusi [CO] = 1 momp/nu [CO2] = 2 mons/n. Mmonw/n. Beruucaure
MCXOAHYIO KoHIeHTpanuto [COJucx, ecnu

HavayibHasA kKoHUeHTpauus CO2 paBHa HYJIO.

3amaya Ne3:

TemnepaTypHblii K03 GUIIMEHT peakiuu paBeH 2,5. Kak u3MeHUuTcs ee CKOpoCTh
pU OXJIAXKACHUU PEAKIIMOHHON cMecH OT m3MeHeHus: temneparypsl oT 50°C go
30°C?

3amaua Ned:

PaccunTaiite CKOpOCTh peakiMu MEXKIy pacTBOpaMHU XJIOpUIA KaJHsl U HUTpaTa
cepeOpa, KOHIICHTPAIIUH KOTOPBIX COCTaBISIOT cooTBeTCTBEHHO 0,2 1 0,3 MOJB/I,
a k=1,5-10-3m1-monp-1-c-1

3amauya NeS:

s peakruu: FeO(x) + CO(r) © Fe(k) + CO,(r) xoHCTaHTa paBHOBECHS MpU
10000C paBna 0,5. Hauansubie koHneHTpanuun CO u CO2 ObUTH COOTBETCTBEHHO
paBabl 0,05 1 0,01 Monw/m.

Halinute 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
3agayalNe2:

Fe20s (1) + 3CO (r) = 2Fe (1) + 3CO0: ()



3 mona CO2 oOpasyercs, eciu B peakiuio BcTymnatot 3 monst CO,

2 monein CO2 —x

X = 2 MoJib, = ucxoaHas koHueHTpauus [COJucx = [CO]paBH + 2 Monp =1 + 2 =
3 MOJIb

3apaua Ne3:
lano:
« TemmneparypHblif KO3GULIMEHT peakuuu y=2,5
o Hauanpnas temmneparypa T:=50°C
o Koneunas tremneparypa T-=30°C
HaiiTu: BO CKOJIBKO pa3 U3BMEHUTCS CKOPOCTh PEAKIIUN?
Pemenne:
1. Tlo mpaBuny Bant-I'odda: npu n3MeHeHun temiepaTypbl Ha Kaxasie 10°
CKOPOCTb PEAKLINU MEHSIETCS B Y pas.
2. Haiiném paszuuiy temneparyp: AT=T1-T2=50—-30=20°C.

AT 20
3. OHpeIIeJ'H/IM KOJIMYECTBO ACCATUIPAAYCHBIX HHTCPBAJIOB: N = E = E =
4, HpI/I IMOHW)XCHHUUN  TCMIICPATYPhbI CKOpPOCTb pCaKOMM  YMCHBLIIACTCA.
v2 _ o
I/ICHOJIBSyCM q)OpMYJIy: E = n’ rie V2 — CKOpPOCTh IIPpHM KOHCYHOHU

TCMIICPATYPC, Vi — CKOPOCTH IIpHU HayaJIbHOU TEMIICPATYpC.

v2 _ 1 1
5. TloacraBnsieM 3HaUeHHS: — = 2,572 = — = —
vl 2,52 6,25

OTBeT: CKOPOCTh pEAKIMM YMEHBIIUTCS B 6,25 paza mpu OXIIAXKICHUU
peakunonHoit cmecu ot 50 1o 30 °C.

3amaya Neq:

AgNO:s + KCI = AgCl| + KNO:s

CKopocCTh NPSIMO peaKIuK paBHa:

v = k-[AgNO:]-[KCI]

v=1,510-3-0,2 - 0,3=9-10-5 monp/n-c

Takum 00pa3oM CKOPOCTh peakiuu paBHa v = 9-10-5 Monw/a-C

3apaua NeS:

FeO(x) + CO(r)«>Fe(k) + COx(T)

3anuireM BeIpaKEHHUE JIJIT KOHCTAHTHI PABHOBECHS:
K=[CO2]/[CO]

[TycTh paBHOBECHBIC KOHIICHTPAITUN PABHBI:

[CO]paBu = (0,05 — x) Mo/ [CO2]parH = (0,01 + x) Mmosb/n
[ToxcTaBuM 3HaYEHUS B BRIPQKCHUE JIJIT KOHCTAHTHI PABHOBECHS
K=(0,01 +x)/(0,05-x)=0,5

Pemrast ypaBHeHue, HalIEM X:

x=0,01

[CO]paBn = 0,05 — 0,01 = 0,04 monn/n [CO2]pasu = 0,01 + 0,01 = 0,02 Mmonb/n



Pa3znen 6. lucnepcHbie cucTEMbI

Tema 6.1. lucniepcHbie cucTeMbl M (PAKTOPHI KX YCTOWYHUBOCTH

dopma TeKylero KOHTPOJIs — TECTUPOBAHUE, MMpaKTHUecKas paboTa

Koa xonrpoaupyemoit komnerenunu — OK 01, OK 02, OK 07

TecTOBOE 3a1aHUeE:

1. IucnepcHbIe CHCTEMbI, B KOTOPBIX BEIIECTBO AUCIHEePCHOI (a3bl HAXOAUTCS
B ra3000pa3HOM arperaTHOM COCTOSIHUM, a JMCIIEPCHOHHAsl cpela SIBJISIETCHA
KMJIKOCTHI0, HA3bIBAIOTCS:

+ a) meHaMu

0) a’po30asIMHU

B) OMYJIbCHSIMU

2. A3po030Ji1 — JQUCHEPCHBbIC CUCTEMbI THUIIA:

a) TBEPAOE B )KUIKOM

+ 0) ra3 B )KUJKOCTH

B) ra3 B TBEPAOM

3. Cnoco0HbI CyHIeCTBOBAaThb TOJbKO B MNPHUCYTCTBHH CTA0WJIN3ATOPOB
CJIeAYIOLIHe TUCTIEPCHBbIC CHCTEMbI:

a) MIOHHO-/TUCTIEPCHBIC

0) MOJIEKYJIIPHO-TUCTIEPCHBIE CUCTEMBI

+ B) TipooOHBIE KOJTOMIHO-IUCTIEPCHBIE CUCTEMBI

4. Iloxg yCTOMYMBOCTBIO AMCIIEPCHON CHCTEMBbI IMOHUMAKT €e¢ CIOCOOHOCTH
COXPaHSATHh BO BPEMEHHU:

+ a) cpegHul pa3Mep YacTHIl

0) TemmnepaTypy pacTBopa

B) BSI3KOCTh pacTBOpa

5. Kakoe arperaTHoe cocTosiHue aucnepcHoi ¢gasbl B IMyJIbCHUAX:

a) ra3000pazHoe

0) TBEpHIOE

+ B) )KHJIKOE

6. Kakue BUAbI JUCIEPCHBIX CUCTEM BbIACJIAIOT 10 HAJTUYHUIO UM OTCYTCTBUS
B3aMMO/IeiiCTBUA MEK1Y YaCTHLHAMU:

a) CBOOO/IHBIC U CBA3YIOIIHE

+ 6) CBOOOTHOIUCIIEPCHBIC U CBSI3HOIMCIICPCHBIC

B) IIIUPOKHUE U Y3KHE

7. CTreneHb AMCIEPCHOCTH:

a) IMaMeTp YaCTUILl JUCTIEPCHOM (a3bl

0) cyMMapHasi TJI011a/1b TOBEPXHOCTU YaCTHUII TUCTIEPCHON (pa3bl

+ B) BeNIMUMHA, OOpaTHAs MOMEPEYHOMY pa3Mepy YacTHUll AUCTEpCHOM (a3bl +

8. Ck0/1bK0 BHI0B JABYX(pa3HBIX JUCHEPCHBIX CUCTEM CYLIECTBYET:

+a)9

0) 7

B) 6

9. Kakoe arperaTHoe cOCTOsSIHME IMCIIEPCUOHHOM Cpelibl B AMYJIbCUSIX:

a) ra3000pazHoe

0) TBEpHIOE



+ B) JKHUJIKOE

10. B kakoM arperaTHoM COCTOSIHUM MOTYT HAXOAMTCH AMCIIEPCHbIEC CUCTEMBbI:
a) B Ta3000pa3HbIX

+ 0) BO BCEX arperaTHbIX COCTOSIHUSIX

B) B TBEPIBIX

T') B )KHIKHUX

11. Kakoe arperaTHoe cocTosiHue qucnepcHoii ¢gpa3bl B CyCleH3UsAX:

a) ra3000pazHoe

+ 0) TBEpIOC

B) KHUJIKOE

12. Kak B AucnepcHOi cucTeMe HA3bIBACTCH KOMIIOHEHT, KOTOPbIH 3aHUMAaeT
0o0JbIINiA 00bEM:

a) yactuia

+ 0) cpena

B) daza

13. /lucnmepcHble cHCTeMbl, B KOTOPbIX BelIeCTBAa AUCHEPCHOH (a3bl H
JUCIEPCHOHHOM CpeAbl HAXOAATCH B IKUIAKOM AarperaTHoM COCTOSIHHMH,
HA3bIBAKOTCS:

+ a) SMYJIbCUSIMH

0) cycCleH3UusIMu

B) a3p030JI5IMU

14. /lucriepcHOCTH:

a) cyMMapHas IJIoIiaib HOBEPXHOCTH YaCTHUI] TUCTIEPCHOU (a3l

0) IMaMeTp YacTUll JUCTIEPCHOMU (pa3bl

+ B) BeIMUMHA, OOpaTHAs MONEPEYHOMY pa3Mepy YacTHUIl AUCTEPCHOM (a3bl

15. Mepoii pa3apo0/ieHHOCTH JUCIEPCHBIX CUCTEM MOKET CIYKUTh:

+ a) cTeneHb AucrepcHoCcTH BemectBa D = 1/a

0) «BpeMsi )KU3HU» CUCTEMBI

B) BEJIMYMHA MTOBEPXHOCTHOTO HATSXKEHUS YaCTHI JUCTIEPCHOM (ha3bl

IIpakTnueckass padora: PelieHne NTPaKTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3aJlaHAd ~ HAa  JIUCIIEPCHBIE  CHUCTEMBI, HCIOJb3yeMble B  OBITOBOM U
IPOM3BOACTBEHHOW  JIESITEIBHOCTH YEJIOBEKa, C IO3ULUUAN  3KOJOTMYECKOU
0€30MacHOCTH TOCJIEACTBUA M TPAMOTHBIX pEIICHUA NpoOJieM, CBA3aHHBIX C
XUMUEH.

Paboma mooxcem exnouamv meopemuyeckue U NpAKmMuyecKue 3a0aHus,
HanpasieHHvle HA U3y4deHue C60UCmME OUCNEPCHLIX CUCMeM, UX NPUMEHEeHUs 8
Ppasuvix chepax u oyeHKy nocae0Cmeuti UCNONb3068AHUS 8 ObIMY U NPOU3IBOOCEE C
MOYKU 3PEHUs IKON02UYECKOU Oe30NACHOCMU.

Teopernyeckue 0CHOBBI

Jy1st BeITTOSTHEHUST PaOOTHI MOKHO PACCMOTPETh CIIEAYIOIINE TIOHSTUS:

o /JlucmepcHble cHCTEMBbI — TETEPOTCHHBIE CHUCTEMbI, B KOTOPBIX OJHO
BEII[ECTBO B BHUJE MEJIKUX YaCTHUI[ PaBHOMEPHO pacCIpelesieH0 B 00BhEMeE
npyroro. Hekotopele BUABI AUCHEPCHBIX CHUCTEM: CYCIeH3MH (cpega —
KUIKOCTh, paza — HEpPacTBOPUMOE B HEM TBEPIOE BEIIECTBO), IMYJIbCUU



(cpema m (asza — HeEpacTBOPUMBIE APYT B APYTe JKHUIKOCTH), adPO30JHU
(B3BECH B raze MEJKHMX YacCTHIl TBEPIBIX BEIIECTB U KUJIKOCTEH).
Ipeneabno ponycrumpblie koHuenTpauuu (IIJIK) u ux ncnons3oBaHue B
OIIEHKE DKOJIOTHYECKOHN 0€30MMaCHOCTH.

Cnoco0bl BbIpaskeHHsI KOHIEHTPAIMM PAaCTBOPOB: MaccoBas JOJI
PacTBOPEHHOTO BEIIECTBA, MOJISIPHAs U MOJISUIbHAS KOHIICHTpAIlUU, TUTP
pacTBopa.

Poab aucnepcHBIX cHCTeM B 3arpsi3HEHMH OKpY:Kawolieil cpeabl
HarpuMep, a’po3ojed (IbIMa, TyMaHa, MbUIM), KOTOPbIE MOTYT BbI3bIBATH
3arpsi3HEHUE BO3/lyXa U BOJIHBIX OOBEKTOB.

IIpuMepbI 3agaHu i
HexoTopbie npuMepsl NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM:

Pacuér KoHUHeHTpaumuii 3arpsA3HAIOINIMX BelIeCTB B JIUCIEPCHBIX
cucremax u ux cpaBuenue c I1/1K.

OueHka 1MNOCJEICTBHIA HCHOJAb30BAHMS JAUCHEPCHBIX CHCTEM B
NPOU3BOACTBE HAlpUMEp, TEXHOJOIMM TMOJy4deHus Oymaru, rae
JUCIIEPTUPOBAHUE PACTUTEIBHOTO BOJIOKHA W IIPUTOTOBJICHUE JHCIEPCUI
IPOKJICUBAIOLIUX areHTOB BJIMSIOT Ha CBOMCTBA OyMardu.

AHaau3 BBIOPOCOB (adp030Ji€i, MbUIM) M OLEHKA HUX BIHUSAHUI Ha
OKPYXAaIOLLyI0 Cpeay.

Pacuér Macchl ruApoOKCcHIa HATPHUS, HEOOXOIUMOTO JIJISl IPUTOTOBICHUS
pacTBopa € 3aJaHHOW MOJIAPHOW KOHUEHTPAIMEH, C YYETOM 3KOJIOTHYECKOU
0€30MacHOCTH.

Ouenka 3QPeKTHBHOCTH METOA0B Ppa3iejieHUs JAUCHEPCHBIX CHCTEM
(punbTpoBaHUE, OTCTaMBAaHHME, LEHTPUPYTUPOBAHHE) C TOUKH 3PEHHUS
HKOJIOTUYECKOI 0€30MacCHOCTH.

MeTtoauka BbINOJHEHUS
[IpakTrueckasi paboTa MOKET BKIIOUYATh:

Teoperuueckmii pa3men — u3yuyeHUE TMOHATUH, KIaccudUKaui
JUCTIEPCHBIX CUCTEM, CTIOCOOOB BHIPAKEHUS KOHIIEHTPAIIUH.
IIpakTueckue 3aJaHuA — pPELICHUE 3a/lad Ha PACYET, COCTABJICHUE
YPaBHEHUM pEeakIUi, aHAIN3 JaHHBIX.

JlaGopaTopHble padoOTbl — NPUTOTOBIEHWE U H3YYEHUE CBOWCTB
JIMCTIEPCHBIX CHCTEM pa3HbIX BHUJOB, CpPAaBHEHHWE CBOMCTB HCTHUHHBIX U
KOJIJIOMIHBIX PACTBOPOB.

Keiicbi — anHanu3 uHOpMaluu o0 MNPOU3BOJACTBEHHOU JESATEIBLHOCTH,
CBSI3aHHOU C MepepaOOTKON BEILIECTB, U OIICHKA €€ MOCJIEACTBUN C MO3UIUN
HKOJIOTHYECKOI 0€30M1acCHOCTH.

O1uér — odopmieHne pe3yabTaToB pabOThl, BKIKOYAs PaCUETHI,
YpaBHEHUS PEAKINI U BHIBOIBI.

BaxxHO yuuTBHIBaTH, YTO MPAKTUYECKUE 33JIaHUS MOTYT OBITh HAMpPAaBIICHBI HA
pPa3BUTHE YMEHUM JECHCTBOBATh B MPAKTUYECKUX CUTYyALHSIX, HAIPUMED, HA OLCHKY
BIUSHUAS JUCHEPCHBIX CHUCTEM Ha OKPYXKAIOIIYI0 Cpelly Wi Ha pa3paboTKy
METOJIOB OUHMCTKH.



Tema 6.2. HcciaenoBanue CBOMCTB JHCHEPCHBIX CHCTEM A HX
UICHTU(PUKALUA

dopma TeKyuero KOHTPoOJIs — TECTUPOBaHUE, JlabopaTopHas paboTa

Koa xonrpoaupyemoit komnerenunu — OK 01, OK 02

TecTOBOE 3a1aHHUeE:

1. Cmechb rJIMHBI ¢ BOJAOH NPeACTABJIAET CO00I:

a) YMYJIbCHIO

+ 0) cycreH3uo

B) UICTUHHBIN pacTBOp

2. lucnepcHble CUCTEMBI, B KOTOPBIX BENIECTBO JUCHEPCHOI (pa3bl HAXOAUTCS
B ra3oo0pa3HOM arperaTHoOM COCTOSIHMHM, a /JHCIIEPCHOHHAasl cpeaa — B
TBEPAOM, HA3bIBAIOTCH:

a) SMYJIbCUSIMU

0) B3BECSAMHU

+ B) TBEpABIMU [IEHAMU

3. CMech pacTUTEJILHOIO MacJia ¢ BOAOM MpeACTABJsIeT cO00i:

a) UICTUHHBINA PacTBOP

+ 0) SMyJIbCHIO

B) KOJUIOWJIHBIA pacTBOP

4. Kakoe arperaTHoe COCTOsIHUE JUCIEPCHOHHOM Cpe/ibl B TYMaHe:

a) TBEpAOE

0) )XuIKOe

+ B) razoo0pazHoe

5. IIpo3payHblii pACTBOP AUYHOIO 0eJIKa B BOJe NpeACTaBJIsIeT c000M:

a) CYCIICH3UIO

+ 0) KOJUIOUJIHBIN pacTBOP

B) UCTHUHHBIN pacTBOp

6. lucnepcHasi cucreMa, B KOTOPOi aucnepcHoi ¢Ga30il ABJAETCH KUIAKOCTb,
a TUCIIEPCUOHHOM cpeao — ras:

+ a) TyMaH

0) meHa

B) AMYJIbCHUS

7. Kotn4ecTBO BelecTBa riipokcuaa HaTpus B 3 1 2 M pacTBopa paBHO:

a) 1 Momb

+ 0) 6 MoJIb

B) 5 MOJIb

8. I'pyGoaucnepcHasi cucrema, B KOTOPOW AucCHepcHOM (a3oil ABJIACTCH
KUAKOCTH U JIMCIIEPCUOHHOM CPe0H — KUIKOCTh:

a) UICTUHHBIN PacTBOP

0) cycnieH3us

+ B) OMYJIbCHS

9. Oobem 0,5 M pacTBOpa CepHOM KHCJIOTHI, B KOTOPOM COAepKUTCS 4 MOJIsA
CEPHOM KUCJI0THI, PABEH:

a)6n

+0)8n



B) 4 1

10. lucnepcHasi cucreMa, B KOTOPOM aucnepcHoil (a3oii siBiasieTcss TBepaoe
BeILECTBO, a AUCIICPCUOHHON CpeIo — ras:

a) OMYJIbCHS

0) nmeHa

+ B) JIbIM

11. McTHHHBIM pPacTBOPOM TBEpPAOr0 BelIeCTBA B KUAKOCTH SIBJISIETCHA
BOJHBIN pacTBoOp:

a) YKCYCHOU KUCIIOTBI

+ 0) anerara HaTpUs

B) CEpHOM KUCJIOTHI

12. I'pyOoaucnepcHasi cucTeMa, B KOTOPOM AMcHepcHOil (a3oi sAB/sAETCA
TBEpPA0e BEIECTBO U AUCIEPCUOHHOM CPeAoil — KUAKOCTh:

+ a) cycneH3us

0) nmeHa

B) OMYJIbCHUSA

13. HCTUHHBIM PpacTBOPOM SKMAKOCTH B JKMIAKOCTH $BJISIETCH BOJHBIH
pacrBop:

a) XJ0puaa HaTpus

0) TUAPOKCUJIA HATPHUS

+ B) CEPHOU KUCIIOTHI

14. Pa3mepsl yacTul aucnepcHoi ¢pa3bl B KOJLUIOUIAHBIX PaCTBOPAX:

+a)or 1 7o 100 HM

0) 6onee 100 um

B) 0osee 500 aMm

15. UCTHHHBIM PacTBOPOM ra3a B KHAKOCTH SIBJIAETCH BOJAHbIH PACTBOP:

a) TUAPOKCHUIA HATPUS

+ 0) COJITHOM KUCJIOTHI

B) ATUJIOBOTO CIIUPTA

JlaGopaTopHuas padora 1. «lIpurotoBieHue pacTBOPOBY.
[IpuroroBieHue pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHUEHTpAaUMH (C MPakTUKO-
OpPUEHTUPOBAaHHBIMH BOIIPOCAMH ), ONIPEIEIEHUE CPEIbI BOJHBIX PACTBOPOB.
JlaboparopHnasi padora 2. «MccneqoBaHue TUCTIEPCHBIX CUCTEM.
[IpuroroBineHne W M3y4EHHE CBOWCTB JUCIEPCHBIX CHCTEM pa3HbIX BHJOB:
CYCIIEH3UH, IMYJbCUHU, KOJUIOUJHOrO pactBopa. CpaBHEHHE CBOWCTB UCTHUHHBIX U
KOJUIOUJHBIX PACTBOPOB, BBISIBJIEHUE OCHOBHBIX Pa3INuMil MEXIY HUMHU.

X0/ PABOT:

JladopaTopnasi pa6ora 1.(1) «IIpurorosicHue pacTBOPOBY.
[IpuroroBieHue pacTBOpOB 3aJaHHON (MOJIAPHOI) KOHUEHTpaluu (C MpPaKTUKO-
OpPUEHTHPOBAHHBIMU BOTIPOCAMH ), OTIPEACTICHUE CPEIBI BOJIHBIX PACTBOPOB.

IIpuroroBiieHre pacTBOPOB 32/IaHHOM KOHLIEHTPALUHT



Llenv pabomwvi: TpUOOpETEHHE HABBIKOB MPUTOTOBICHUS PAaCTBOPOB
3aJJaHHOW KOHIIEHTPAIIMH, BRIPAKCHHON Pa3IMIHBIMU CIIOCOOAMH, U3 CYXOW COJIU
wn 0oJiee KOHIIEHTPUPOBAHHOTO PACTBODPA.

Obopydosanue u peaxmusvbl. KOHHUYECKHE KOJIObI Ha 250 .,
TEXHOXMMUYECKHE BECHI, (PUIBTPOBaJbHAS Oymara, MEpHbBIC ITWIMHAPHI, HAOOP

apeoMeTpoB, MepHbIe KoJOobl Ha /00 ma, cyxume comu, Hampumep NaCl, KCI,
N&zCOg, BaC|2, CaC|2, CUSO4.

TEOPETUYECKUE ITOACHEHU A
KonrneHTparust pactBopa- 3T0O OTHOCUTEIBHOE COJIEpPKaHHUE PACTBOPCHHOTO
BEIIeCTBa B pacTBope. J[i1s BhIpakeHHs KOHIIEHTPAIMK PacTBOPOB CYIIECTBYET JBa
cnoco0a.
|. oonesoti cnocob:
a) maccoBas J0Jisl BEIIECTBAa «, Oe3pa3MepHas BEJIWYMHA WU BbIpaKaeTcs B
MPOIIEHTAX, BEIYUCIISIOT 1O (hopMmyie
_ m(s—6a)
- m(p- pa)
rae  M(s-6a), Macca BEIECTBA, & ;
m(p-pa), macca pacTBopa, 2.

*100%

0) MoibpHas O Y, BeIWYHMHA Oe3pa3sMepHass WM BbIpaXKaeTCs B IPOICHTAX,
BBIYHUCIISIOT IO (popMyTie
7= _v(e—sa) | 100 %
vV, +.
rne  v(6-6a), KOTUYECTBO BEIIECTBA, MOJIb;
vi+vot..., CyMMa KOJIMYECTB BCEX BEIIECTB B PACTBOPE, MOlb.
B) oOBbeMHas JOJSA ¢, BeIWYMHA Oe3pa3MepHas WM BBIPAXKACTCS B IMPOIICHTAX,
BBIYUCIISIIOT 0 popmyIie
_V(6=64) L1009
V (cmecu)
rae V(s-6a), 00beM BeIIECTBA, J;
V(cmecu), 06bem cmec, .
Il. konyenmpayuonmwiii cnocob:
a) MoJisipHast KoHueHTpauus Cy, M0/, BBIYUCISIOT 110 GopMyIie
_ v(6—e6a)
V(p - pa)
riae  Vv(6-6a), KOJIMUECTBO BEIIECTBA, MOJIb;

M

V(p-pa), 06beM pacTBOpa, J.
0) HopmasibHast KoHIIeHTpatust Cy, MOJIb/71, BBIYACISIOT 110 OpMyIIe



V(oK) nm C, =ZeC,

" V(p-pa)
rae v(9x8), KOJIMYECTBO BEIIECTBA SKBUBAICHTA, MOJIb;

V(p-pa), o6beM pacTBOpa, 1,

Z, haxTop SKBUBAJICHTHOCTH.
B) MOJIsUThbHASI KOHIIEHTpanus Cp, MO./1b/Ke, BBIMUCIISIOT 10 popmyIie
_ v(e—sa)
- m(p— )
r1e  V(6-6a), KOJIUYECTBO BEIIECTBA, MOJlb,

b

M(p-151), Macca paCTBOPUTEIS, Ke.
r) TUTp T, 2/M71, BBIYUCISIOT 10 (hopmyJie
_ m(s—s6a)
V(p - pa)
riae  M(s-6a), Macca BEIIECTBA, 2;

V(p-pa), o6beM pacTBOpa, M.

OOBIYHO BBI3BIBACT 3aTPYJHEHUE H3YUYEHHE CBOWMCTB PACTBOPOB (OCMOC U
OCMOTHYECKOE JaBJICHHE, IOHWKEHUE JTABJICHHS HACHIIIICHHOTO Tapa, MOHKCHHE
TEeMITepaTyphbl KPUCTAIUTU3AIIMN 1 TTOBHITIICHUE TEMITepaTyphbl KATICHHUSI paCTBOPOB),
a TaKKe CBOWCTB PACTBOPCHHBIX BEIIECTB — PACTBOPUMOCTH WU TIPOU3BEACHUS
PacTBOPUMOCTH.

Ocmoc- 3T0 omHOcTOpoHHSST Aud@dy3us BEUIECTB W3 PACTBOPOB uepe3
MOJIYIIPOHUIIAEMYI0 MeMOpaHy, pa3Aeliollyt0 PacTBOP M YUCTHIM PaCTBOPUTEIH
WJIM JIBa pAcTBOPA Pa3IMYHON KOHIICHTPAIIUH.

B cucreme pacTBOpHTENb-PacTBOP MOJIEKYJIBI PAaCTBOPUTEISI MOTYT
TIepeMeIaThCs depe3 Meperopoaky B oOoux HampaBiieHUsx. Ho ducio moiekyn
pPacCTBOPHUTENIS, MEPEXOMAIINX B PACTBOP B EIUHHUILY BpPEMEHH, OONbBIIEC YHCIIA
MOJIEKYJI, IEPEMEIAOIINXCS U3 PACTBOPa B paCTBOPUTEINb.

JlaBneHue, KOTOpoe HaJ0 MPUIIOKUTh, YTOOBI CKOPOCTH OOOHMX IPOIIECCOB
OBLIIM paBHBIMU, HA3BIBAIOT OCMOMUUECKUM.

PactBophI, XapakTepu3ylonmecs OIMHAKOBHIM OCMOTHYECKHM JaBJICHHEM,
HA3BIBAIOTCS U30MOHUYECKUMUL.

OcMoTHYeCKOE TaBJICHUE OMPEACIISIIOT coryiacHoO 3akoHy Bant-I'odda
P =\RT/V,
rie v, KOJIMYECTBO BEIIECTBA, MOJIb;

R, razoBas moctostHHas, paBHas 8,314 /oc/(monv-K),

T, abcomoTHast TeMrneparypa, K;

V, o6beM pacTBopa, 1’

OTHOCHUTEIIFHOE TIOHKCHHE JABJICHUS Tapa PacTBOPUTENS HaJ PacTBOPOM
corjacHo 3aKoHy Paymst BeIpaskaeTcss COOTHOIIEHUEM



P-P, n
P N-n’

rae Po, naBneHue nmapa Hal YUCTHIM PACTBOPUTEIIEM;

P, naBnenue napa pacTBOpUTEIIS HAJl paCTBOPOM;

N, KOJINYECTBO PACTBOPEHHOT'O BELIECTBA, MO.Ib;

N, KOJIMYECTBO PACTBOPUTEIIS, MOJIb.

[loBbllleHHE  TeMIIEpaTypbl KUIIEHHS W  TOHWKEHHE TEMIIEpaTyphbl
3aMep3aHusl pPacTBOPOB [0 CPABHEHHIO C YHUCTBIM PACTBOPUTEIEM, COIIACHO
3aKkoHy Payns, mponopuuMOHaJIbHBI MOJSUIBHOW KOHUEHTPALMH PACcTBOPEHHOTO
BEILECTBA HEAJIEKTPOIUTA
AT = KCb
rne  Ch, MOJSUTbHASI KOHIICHTPALIUS, MO/Ib/Ke;

K, ko3 pumeHT nponopuuoHaIbHOCTH.

B cnydae mnoBbIIEHUs TEMIIEpaTypbl KWIMEHUs pacTBopa K Ha3bIBaeTCA
H0YJIMOCKOIIMYECKON  KOHCTAHTOM, B  CIy4yae [OHWXEHUS TEeMIEepaTypbl
3aMep3aHusi- KPUOCKOMUYECKOM KOHCTAHTOM. OTH KOHCTAHThI, YHUCICHHO
pas3nuyHble JI OJHOTO M TOTO K€ PAaCTBOPUTEINS, XAPAKTEPU3YIOT MOBBIIICHUE
TEMIEPATYPbl KUTIEHUS U TOHWKEHHUE TEMITEPATYPhl 3aMEP3aHUsI OJJHOMOJISLIIBHOTO
pacTBopa, T.e. IpU pacTBopeHur | MoJb Henerydero HeanekTposuta B 1000 r
PacTBOPUTEIIS.

PacTBOpUMOCTH S TOKa3bIBa€T, CKOJIBKO TIpaMMOB BEIIECTBA MOKET
pactBoputhes B 100 r© BOIbI Ipu AaHHOM TeMIiieparype. PacTBOpUMOCTh TBEPABIX
BEILECTB C POCTOM TEMIEPATyphl, KAK MPABUIIO, BO3PACTAET, a JUIsl ra3000pa3HbIX
BEILECTB — YMEHbIIIAETCA.

Jlnst mepexosia OT Macchl pacTBOpa K €ero 00bemMy U Ha0OOpOT HYHO 3HATh
BEJMYUHY IUIOTHOCTH. IJIOTHOCTB BRIpaXKaeTcs B 2/cm® (2/mn), ke/m®, 2/n, n ap. s
OpUOIMIKEHHOTO M OBICTPOTO OIpPEAENCHHUS] TUIOTHOCTH CIIY>)KUT apeoMeTp WIIU
neHcumeTp (cm. puc. 1).

ApeomeTp npeacTaBisieT coO0i MOIMIABOK ¢ IPOObI0 U y3KOU
TpyOkoii. Ha TpyOke umeercs mikana, MporpaaydpoBaHHas B
€AVMHUIAX TUIOTHOCTH. ApeoMeTp TMOTpyKaeTrcss B pas3inyHbIe
KUJAKOCTU WJIM PACTBOPHI PA3IUYHONM KOHLIEHTpPAlMKM Ha Pa3HYIO
riryOuny. IIpu 3TOM BBITECHSIOTCS pa3IMUHble 00BEMBI KUAKOCTEH,
HO MacChl UX BCEr/1a OAMHAKOBBI, OHU PABHBI MACCE APEOMETPA.

B  cocrossHuum  paBHOBeCcHs  BBITAJIKHUBAIOIIAs  CHUIIA,
JEUCTBYIOIIAs Ha apeoMETp, YPABHOBEIIMBAETCS CUJIOW TSHKECTHU:
Fewm. = MQ wm PacV-g = Mg, orcrona V = m/p,,.,. Utak, o0beM
BBITECHCHHOM JKMAKOCTH (WM TJIyOMHA TOTPYXKEHHUs) O0O0paTHO




MPOTIOPIIMOHANIEH TIJIOTHOCTH JKHIKOCTH P, Ha 3TOM M OCHOBaHO HW3MEpEHUE
TUTOTHOCTH apeOMETPOM.
XKuakocTh HanMBalOT B YHCTHIM mwiuHAp. M3 Habopa
BBIOUPAIOT apeoMeTp, KOTOPBIA MOTpyXkaeTcsi Ha TaKylo TIyOWHY,
9TOOBI YPOBEHb XHUAKOCTH B IWIMHAPE HAXOMWICS B Tpeaesiax
HIKaJIbl apeoMeTpa. ApeoMeTp He JTOJDKEH KacaThCsl JHAa U CTEHOK
muauHApa. [lokazanust ciaeayeT CHUMaTh 1O HIDKHEMY Kparo
MEHHCKa B Clydae NpPO3pavyHON KUIAKOCTH, W TIO BEPXHEMY - B
cily4ae Hermpo3pauHoil. 3Has MIIOTHOCTh PACTBOPA, MO CHEIHAIbHBIM
tabauiaMm (cM. Tabu. 1) MOXKHO ONPEACIHTh MAaCCOBYIO JOJIIO
pacTBopa, ¥ HA00OPOT, 3Hass KOHIIEHTPAIIMIO PAaCTBOPA, OMPEICITUTh
€ro MIOTHOCT.

Puc. 1. Onpenenenrie NIOTHOCTH KUAKOCTH MPU MOMOIIU apEOMETpa

Tabmuma 1
Maccogas noins (w%) u I0THOCTH (p) pactBopoB coeit mpu 20°C

®% p, e/em®

CaCl, NaCl CusSO, |KCI Na,COsz |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

1,0486 |1,0413 |1,062 1,0369 |1,061 1,053
1,0659 |1,0559 1,084 1,0500 |1,082 1,072

0 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

Ecnu B Tabmuile OTCyTCTBYeT HEOOXOAMMOE 3HAYEHUE BEJIUYUHBI, TO
IPUMEHSIOT METOJ WHTEPHOSIUHUUA (HAaXOXKACHHE IPOMEXKYTOYHOIO 3HAYEHUS
BEJTMYMHBI TI0 U3BECTHBIM KpallHUM 3HaueHUsM). B qaHHOM ciiyyae mpuMeHseTcs
JMHEWHAsT WHTEPHOJISIUSA: CUMUTAETCS, YTO B Y3KMX HHTEpBajax 3aBHCUMOCTHb
MEXKy TUIOTHOCTBIO W KOHUEHTpAUWEW JIMHEMHA. DTO ABISETCA, B HEKOTOPOU
CTeneHu, npubamxeHueM. B AeicTBUTENBHOCTH BO3MOXKHBI M OTKJIOHEHHUS OT
JIMHEUHOCTH.

JonycTuM, HYy>KHO ONPeAeTuThb MIIOTHOCTh 2,3% pacTBopa XJIopuaa HaTpHsl.
Takoi KOHIIEHTpalluK B TaOnuIle HeT. bimkaiiime 3HaueHus] MaccoBOM J10uH - 2%
1 4%, MM COOTBETCTBYIOT ILIOTHOCTH PacTBOpoB 1,0125 2/cm® m 1,0226 2/cm®.
CrnenoBaTenbHO, MPU W3MEHEHUU KOHIEHTpauuu Ha 2%, IUIOTHOCTh pacTBOpa



msmenutes Ha 1,0226-1,0125=0,0101 2/cm®. CocTaBuB IPOMOPLMIO, HAWJEM, KaK
WU3MEHUTCS TIOTHOCTh NMPU U3MEHEHUH KOoHIeHTpatmuu Ha 0,3%:
2% — 0,0101 2/cm®
0,3% — x e/em®

U3 nponopuuu x=0,0015 2/cv®. TlpubaBuB 3Ty BENIMYHMHY K 3HAYECHHUIO
wioTHOCTH 2%-HOTO pacTBOpa, MOJY4YUM IUIOTHOCTH 2,3%-HOro pacTBOpa:
1,0125+0,0015=1,0140 2/cm®.

METOIMKA ITPOBEJIEHU A OITBITOB

Onvim [ IlpuroToBieHue pacTBOpa C 3aJJaHHOW MACCOBOM J0JIEH COMH

[Tonyuurte y mpenopaBatesns 3aJaHUE U PACCUUTANTE, CKOJBKO IPaMMOB
COJIM W MWUIMIUTPOB BOJbBI TMOTpeOyeTcs JUisl TMPUTOTOBICHUS pPacTBOpa
3aJJaHHOW KOHILICHTPAIHH.

[lokaxxuTe pacyeTbl NPENOAABATENIO M IIOJYYHTE pa3pelieHHe Ha
IIPOBEICHUE OIIBITA.

B3BecbTe Ha TEXHOXMMHUYECKUX BECaX HYKHYIO MAcCy COJM U BBICBHINBTE
ee B KOHMYeCKyro KonlOy Ha 250 ma. OTMepbTe LUWIMHIPOM HEOOXOIUMBIN
o0BeM BOABI U BIeHTE ero B kosuly c coisbto. IlepeMemmuBaiite conep:kumoe
KOJIOBI IO MTOJIHOTO PAaCTBOPEHUS COJIH.

[lepenelite B UWIMHAP TNPUTOTOBIEHHBIM pacTBOop. [lpm momomm
apeoMeTpa U3MEPhTE €ro IUIOTHOCTh Poken. Halimure mo Tabn. 1 MIOTHOCTH
PacTBOPA Ppasr-, COOTBETCTBYIOLIYIO 3aJaHHON KOHLIEHTPALIUH.

Bbluncnnte OTHOCUTENBbHYIO OIIMOKY ONBITA:

o |pma6.7 ~ Poken

P maca

Paccuuraiilte MONSApPHYIO KOHILIEHTPALMIO, MOJISIPHYIO KOHLIEHTPALHIO

-100%

HKBUBAJIEHTA, MOJSUIBHYIO KOHUEHTPALMIO W TUTP MPUTOTOBIEHHOTO PACTBOPA.
Pe3ynbTathl OnbiTa U pacyeToOB CBEIUTE B TaOI. 2.
Tabmuna
2 Pesynbratsl onvima 1

®dopmyn (Macca |V \Y Dmatnes |Poxen, |0% |Cyr |Cu |Cy  |T
acoiau  |comw, 2 |pactBopa, |Bombl, |e/em® |o/em®

Onwvim 2 [lpuroToBieHue pacTBoOpa C 3aJJaHHONM MacCOBOM JoJjel u3 0osee
KOHIIEHTPUPOBAHHOI'O pacTBOpa

B xauecTtBe Oosiee KOHIICHTPHPOBAHHOTO pPacTBOpPa HCIIOJIb3YETCS
PacTBOp, IPUTOTOBIICHHBIN B OIBITE 1.

[Tonmyuute y mpenogaBatens 3aganue. OnpenennTe MmIOTHOCTh 33IaHHOTO
pactBopa 1o Taou. 1. Paccunraiite o0beM 00jiee KOHIIEHTPHPOBAHHOTO pacTBOpa



COJMM U 00BEM BOJbI, HEOOXOAMMBIE AJIsi MPUTOTOBIICHUS PACTBOpa 3a/laHHOM
KOHLIEHTpaL1H.

IlokaxxuTe pacdeTsl NPENOJAaBATEN0 M IIOJIYYUTE pa3pelieHHe Ha
BBIIIOJIHEHHE OIIBITA.

OtmepbTe WIAHIPOM paccunTaHHBIN o0BeM 6onee
KOHLIEHTPUPOBAHHOIO PAacTBOpa COJIM M JOJEHTE BOAOKW J10 HEOOXOIMMOIO
o0bema. IIpUroToBIEHHBIM PAcTBOP TINATEIBHO MEpEMeEIIaiTe, MepenuBas u3
HUIMHApPa B KoJIOy M oOparHo. IIpyu nmomonim apeomeTpa U3MeEphTe MIOTHOCTD
PacTBOPA Pscn.. BHIUNCINTE OTHOCUTENBHYIO OIIMOKY ONBITA aHAIIOTUYHO ONbIIMY
1. Pe3ynbTaThl onbiTa cBEAUTE B Ta0II. 3.

TaOmuna 3
Pesynbratel onvima 2
0% V, mn p, o/em®
HUcxonnor |3amanHor (Mcxomuo |3amanno |Boasr |[Mcxomuor [3amaHHOrO
0 DacTBONA|O o ro 0 pacteona |[Pmasn: Pigen.
I[TPUMEPHBI PEIHIEHWA 3AJAY

IIpumep I MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.
Onpedenume maccogyro oonro 6 (%) xaopuda Kamus 8 pacmeope, cooepiHcaujem
0,053 k2 KCl 6 0,5 1 pacmsopa, niomnocms komopozo 1063 xe/m°.

Pewenue
MaccoByro 1010 BellecTBa HAXOAUM 10 (HopmyJie
_ m(s—6a)
m(p - pa)
rie  M(s-6a), Macca BEIIECTBA, 2 ;

*100%

m(p-pa), Mmacca pacTBopa, e.
Macca pactBopa paBHa IpOU3BEACHUIO 00beMa pacTBOpa V Ha ero MiIOoTHOCTSH p

m —
m=Vp, Torga o = m(s - 6a) «100
Vp
MaccoBasi OIS XJIOpUJIa KajKs B PACTBOPE PaBHa:

0,053¢100

o= - =10%.
1063¢0,5010

IIpumep 2 MonsipHasi KOHIIEHTpAIUsl pacTBOpA.
Kakosa macca NaOH, cooepoicawecocs ¢ 0,2 n pacmeopa, eciu MOAAPHA
konyenmpayusi pacmesopa 0,2 monv/n?

Pewenue




MousipHY10 KOHIIEHTPAITMIO BEIIEeCTBA HAXOMST 1O (hopmyJie
_ v(6—e6a)
" V(p-pa)
rae Vv(6-6a), KOTUYECTBO BEIECTBA, MOJIb,
V(p-pa), o0beM pacTBopa, J.
KonudecTBo BelecTBa v BEIYUCIISIOT 110 GopMyIIe

m
V=—
M
rzie M, Macca BeIIecCTBa, 2;
M, monsspHas Macca BEIIecTBa, &/MoJb.
Torma macca NaOH, comepxarierocst B pacTBope, paBHa

m=C,,MV (p—pa)=0,2-40-1=0,8.

HEOBXOJIMMBII1 YPOBEHb ITOJAIOTOBKU CTYJEHTOB
1. 3HaTh cIOCOOBI BBIPAXKEHUSI KOHUEHTPALIMKH PACTBOPOB.
2. YMeTbh OnpeaessaTh IFIOTHOCTh PACTBOPA IIPU OMOLIU apeoMeTpa.

3. YMeTh Mmoab30BaThCs Ta6JII/II_IaMI/I 3aBUCHUMOCTH IINIOTHOCTH pPACTBOPOB OT

MacCOBOM A0JIN paCTBOPCHHOI'O BCUICCTBA.

4. YMeThb IIPOU3BOAUTDL PACUCTHI, H€06XOIII/IMBIC I IIPUTOTOBJICHUA paCTBOPOB

3a/IaHHOM KOHIIEHTPALIUU, BBIPA)KEHHOU Pa3IMUHBIMHU CIIOCOOAMH.

5. YMeTh TOTOBUTH PaCTBOPHI 33JJaHHON KOHLEHTPALMHU U3 CyXOro BEIIECTBA U

BOJbI; U3 Oonee KOHIOCHTPUPOBAHHOI'O paCTBOpPA XU BOABI.

6. YMeTh HaXOIUTb MACCY HJIM KOJIHUYCCTBO PACTBOPCHHOI'O BCUICCTBA, HCXOIA

13 KOHIICHTpAaILMU PacTBOpaA.

7. YMeETh IPOU3BOJUTH PACUEThl, CBA3aHHBIC C MEPEXOOM OT OJHOTO CIocoba

BBIPAKEHUS KOHIICHTPAIMA pacTBOPa K IPyromy.
3AJAHUA 1J1A CAMOKOHTPOJIA

. CKOIBKO TpaMMOB THAPOKCHAA Kajus HYKHO pacTBOpUTH B 600 mi BOIBI
s onrydenus 16% pactBopa? [lmoTHOCTE pacTBOpa paBHa 1,15 2/ma.

. Kakoit o6bem 4% pactBopa xyopuja Kaablius (IJIOTHOCTH CM. B TaOu. 1)
Tpebyetcs mis B3aumoaeicTsus ¢ 120 mn 0,1 M pactBopa AQNO3?

. Onpenenure MaccoBYIO JOJII0 pACTBOPEHHOTO BelllecTBa B 2,64 H. pacTBOpE
cepHOU KHUCIOTHL. [IT0THOCTE pacTBOpa cepHOi KUCIOTH paBHa 1,080 o/ma.

. Kakne o6bembl 12% pactBopa u 3% pactBopa XJIOpHAa HATpUsi HYKHO
cmemath g nosydeHus 120 mn 8% pactBopa? llpu pemenun 3agauu
BOCTIOJIB30BAThCS TaHHBIMH Ta0II. 1.

JlaGoparopnas padora 1.(2) «IIpurotosiaeHue pacCTBOPOBY.

[IpurotoBneHnue pacTBOPOB 3aJaHHOW (MOJISIPHOWM) KOHLEHTpAlUHHU (C MPAKTUKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMU ), OMPEICIICHUE CPEJIbl BOAHBIX PACTBOPOB.



Heab padoThI
OcBOUTH METOJIUKY MPUTOTOBJICHUSI PACTBOPOB 33JJAHHOIN MOJISIPHOM
KOHLIEHTPAIMU U HAYYUTHCS ONPEEIATh CPEly BOJHBIX PACTBOPOB.
O0opynoBaHue U peaKTUBBI

o AHAIUTUYECKUE BECHI

o MepHbie KOJIOBI

o Ilunerku

« Boponkn

o CrakaHbl

o CreK/IsiHHbIE TAJTOYKHU

o PacTBOpBI KHCIIOT, 1IEJI0YEH, COJIEH

o HWunukatopsl (Jakmyc, peHondTalent, yHUBEPCAIbHBIA HHANKATOP)
Teopernueckue 0CHOBBI
Mouasipaas konnenTpanusi (C) — KoJIM4YeCcTBO BEIECTBA B MOJISAX B 1 UTpe

pacTtBopa:
n
C=-
\'

rJie N — KOJMYECTBO BemecTBa (Moiib); V — 00bEM pactBopa ().
Cpena pacTBopa onpeenseTcs: XapakTepoM THIPOJIN3a U MOKET ObITh:
o Kucmas (pH<7)
o Ienounas (pH > 7)
« Heiirpansnas (pH = 7)
Xoa padoTbi
1. IlpuroroBjieHUe pacTBOpa
o Paccuunraiite maccy BemiectBa o gopmyne: m=C-M-V, rne M —
MOJISIpHAsi Macca BEUIECTBA.
o B3BeckTe pacCUUTaHHYIO MacCy Ha aHAJIMTUYECKUX BECAX.
o IlepeHecuTe BEMIECTBO B MEPHYIO KOJIOY.
o Jlo0aBbTE NUCTUIUIMPOBAHHYIO BOAY 110 MOJOBUHBI 00bEMA KOJIOBI.
o PacTBOpHUTE BEleCcTBO, MEpEMEMINBAsA CTEKISHHON MATIOYKOM.
o JloBenure 00BEM 10 METKH TUCTUIUIUPOBAHHOM BOJIOM.
o TumarenpHO NepemMenanTe pacTBop.
2. Onpenenenne cpeabl pactBopa Onpenenute cpeay ¢ TOMOIIBIO

WHJIUKATOPOB:
o Jlakmyc (KpacHBIM — KHUCasi, CHHUM — IIeJouHast, (GUoIeTOBBIN —
HEWUTpasbHasi)
o ®enondranend (OecBETHBIN — KUCas/HEHTpaIbHas, MaTMHOBBIN
— IIeJIOYHAas)

o YHHUBEpCaJbHbIA UHIUKATOP (IO I[BETOBOM IIKAJIE)
3. IIpakTHKO-0pHEHTHPOBAHHBIE BONPOCHI
1. Kak u3MeHHTCSl KOHIICHTpAIUsI pacTBOpa P pa3z0aBIeHUN?
2. Tlouemy BakHO MCTOJIB30BaTh TUCTHILIMPOBAHHYIO BOY?
3. Kakue pakTopbl BAUSAIOT HA TOUHOCTh IPUTOTOBJICHUS pacTBOpa?



4. Kak ompenenuTh KOHIIEHTPAIUIO PaCTBOPA, €CIIM M3BECTHA Macca
BEIeCTBA U 00BEM?

IIpumep pacuéra
[Tpurorouts 250 mu 0,1 M pactBopa NaCl:

1. Monspuas macca NaCl = 58,5 r/monb

2. MaccaNaCl: m=0,1-585-:0,25=1,4625r

3. Bssecuts 1,46 T NaCl, pactBopuTh B MepHOi1 KoJ0e Ha 250 M
Texnuka 0e30macHOCTH

o PaboTaTh B 3aIUTHBIX OYKaX W IMEepUYATKAX

o Hcnonbp30BaTh TONBKO YUCTYIO TOCYTY

o W30erarp nmonagaHus peakTUBOB Ha KOXKY

o Ilpu pabote ¢ KucIoTaMH U MIEI0YaAMHU COOIOIATh OCTOPOKHOCTh
Od¢opmieHue pe3yJibTATOB
3anoJHUTh Ta0JIUILY:

BemecrBo | Konnenrpanus 00bém Macca Cpena

CnenaTth BBIBOJ O IPOJEIaHHOW padoTe, yKa3aB IOJyYECHHbBIE PE3YJIbTAaThl U UX
COOTBETCTBUE pACUYETaM.

JlaGopaTopnas padora 2. (1) «McciemoBaHue AUCIEPCHBIX CUCTEM.
[IpurotoBieHnEe W H3YYEHUE CBOMCTB JIUCHEPCHBIX CUCTEM PAa3HBIX BHUJIOB:
CYCHEH3UH, IMYJIbCUU, KOJUIOUIHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U
KOJUUIOMIHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX Pa3JIMUMd MEXKy HUMH.

Heab: MONyYnuTh AUCHEPCHBIE CUCTEMBI U MCCIENOBAaTh UX CBOMCTBA, HAYUYUTHCS
TOTOBUThH CYCIICH3UIO U AMYJIbCHIO; pellaTh 3ajlaud Ha OIpeeieHue MacCOBOM
JIOJTK KOMITIOHEHTOB CMECH U TTPUMECEH.

3agaum: 3aKkpenuTh MPAKTUUECKUE 3HAHUS O CBOMCTBAX JHUCHEPCHBIX CHUCTEM
pa3HBIX BHJIOB: CYCHEH3UM, SMYJbCHUM, KOJUIOMTHOTO pacTBopa. CpaBHEHUE
CBOMCTB MCTHUHHBIX M KOJUIOMJHBIX PAacCTBOPOB, BBISBJICHUE OCHOBHBIX Pa3znyuii
MEXKTy HUMHU.

OoOopyaoBanme: TeTpaap ISl NPAKTUYECKUX 3aHATUH, KapaHaall, JIWHEHNKa,
cTakaH o0beMoM 50 MJI, CTEKJITHHAS TTAJI0YKa C Pe3NHOBBIM HAKOHEYHUKOM, BECHI,
CTEKJISIHHAsl JIOMAaTO4YKa, MEPHBIM LWIWHIP, COJM, XOJOJHAas KWISYeHas BOJa,
KapOOHAT KaJbllUsl, Macjio, BOJA, XUMHYECKHI CTaKaH, CTEKJISHHbBIC MAJIOYKH,
MYyKa, )KeJIaTuH, (hOHAPUK.

KoanuecTBo yacos: 2 yaca

Kpurepuu oueHku:

1. 3auer craBuTCA B Ciydae, €ciM BbINOJHEHO He MeHee 50% 3amanuid, B
OCBEIIIEHUM BOIPOCOB HE COAEPKHUTCS TPyOBIX OIIHUOOK, CaMOCTOSATEIBHO
BBITIOJTHEHA TIPAaKTHYECKasi pad0Ta, BBIIOJIHEHBI TPeOOBaHUS K 0OPMIICHUIO.

2. Hezauer ctaButcs, eciii oOy4aromuxcsi He CIIPaBUIICS € 3alaHUEM (BBITIOJIHEHO
Menee 50% 3amaHusi), HEPACKPHITO OCHOBHOE COJAEpP)KAHUE BOMPOCOB, UMEIOTCS
rpyoble OWIMOKKM B BBIOJIHEHWHM 3aJlaHdsd, a Takke paldoTa BbINOJIHEHA
HECAMOCTOSITENIBHO.




X0 PABOTHBI

Teopernyeckue cBeaeHUs

UucTtele BemiecTBAa B MPUPOJIE BCTPEUAIOTCS OYEHb PEAKO, Yalle BCEro
BcTpeyaroTcsi cMmecu. (CMecH pas3HbIX BEIIECTB B PA3IMYHBIX arperaTHbIX
COCTOSIHUAX MOTYT O0Opa30BbIBaTh TOMOI€HHBbIE (PacTBOpPHI) M TE€TEPOreHHbIC
(IMCcTIEpCHBIC) CUCTEMBI.

JlucniepCHbIMU HA3bIBAIOT FE€TEPOrE€HHBIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO -
nucrniepcHas ¢aza (MX MOXKET OBITh HECKOJIbKO) B BHJIE OYCHb MEJIKHWX YaCTHIl
PaBHOMEPHO PacHpeieI€eHO B 00BbEME IPYroro - AUCHEPCUOHHOM cpefe.

Cpena u ¢a3pl HAXOAATCS B Pa3HBIX arperaTHBIX COCTOSIHUSX — TBEPIOM, KUIKOM
u razooOpasHom. [lo BemuuMHE YacTUIl BEIIECTB, COCTABISAIOLIUX TUCIIEPCHYIO
dazy, TUCTIEPCHBIE CUCTEMBI IETISATCS 2 TPYIIIHL:

o rpyOoaucnepcHeie (B3Becu) ¢ pa3mepamu yactul Oonee 100 HM. DTO
HEIpPO3payHble CUCTEMBI, B KOTOPHIX (paza W cpena JErko pas3aesaroTcs
OTCTauBaHUEM WIH PUILTPOBAHUEM. DTO IMYJIBCUU, CYCIICH3UH, a3PO30JIH.

¢ TOHKOAMCHEPCHBIE - ¢ pazmepamu yactull oT 100 no 1 am. @a3a u cpena B
TaKMX CHCTEMax OTCTAaMBAaHHEM pa3JIENSAIOTCS C TPYIOM. OITO 30IU
(koJToNIHBIE PAcTBOPHI "Kileernoqo0HbIe") U Tenu (CTYIHN).

Komnouaaeie cuctembl Mpo3pavyHbl M BHEIIHE MOX0KU HA UCTUHHBIE PACTBOPHI, HO
OTJIMYAIOTCS OT TMOCJICAHUX IO O00pa3yroIIeics “CBeTsAIIencs TOPOXKKe™ — KOHYCY
IpU MPONYCKAaHWU Yepe3 HUX Jyya CBeTa. JTO SIBJIEHUE HAa3bIBAIOT 3(PQexkToM
Tunpans.

[Ipu onpeneneHHbIX YCIOBUSAX B KOJUIOUIHOM PACTBOPE MOXKET HauaThCs MPOIECC
koaryssnun. Koarynsmnus — SBICHHE CIUITAHUS KOJIIOWIHBIX YaCTHIl U BBITTAICHUS
ux B ocaqok. [Ipu 3TOM KOJUIOMIHBIA pacTBOP MPEBpaIAETCs B CYCIECH3UIO WUIIU
relib.

['enu um CTYIHU TIPEACTABIISIIOT COOOM CTYJEHUCTBIE OCaKU, 00pa3yIomuecs mpu
Koaryssinuu 30eid. Co BpeMeHeM CTPYKTypa rejieil Hapymiaercs (OTClIanBaeTcs) —
U3 HUX BBIJCNSAETCS BoJia. DTO siBlieHUe cuHepesuca. [locmoTpute yueOHbIN Guibm

«JlucniepcHbie CUCTEMBD» HUCIIOJIB3Ys CCBUIKY
https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

KonTpoJbHbIe 3a1aHuA

Pemure TecT (1151 CAMOIIPOBEPKH)

1. IncniepcHas cucrema 3to:

a) TOMOTeHHas cucTteMa 0) rereporeHHas CucTeMa B) BEpHO a U O

2. TymaHy COOTBETCTBYET NUCIIEPCHAS CUCTEMA: a) *k/T 0) 5K/5K B) T/ kK

3. Hedptu cooTBETCTBYET MucmiepcHasi cUCTEMA: a) XK/T 0) 3K/ B) T/K

4. 3yOHOM macTe COOTBETCTBYET AUCIIEPCHAS CUCTEMa: a) T/T 0) T/T B) T/x

5. CrutaBam COOTBETCTBYET JAMCIIEPCHAS CHCTEMA: a) XK/T 0) T/T B) T/K

6. U3 mepeunst BeIOepUTE JHINHEE CIOBO U TMOMAYEPKHUTE €rO: Teib, CYCIEH3HS,
30J1b

7. V3 mepeuyHsi BBIOEpUTE JIMIITHEE CIOBO U MOAYEPKHUTE €r0: 30Jb, CYCIICH3US,
a’p030J1b

8. Uto oObeanHsIeT JaHHBIE CIOBA: MapMena, 3e(up, X0Ioaer

OTBeT 3aIMIINTE B BUJE OJIHOTO CJIOBA



https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

9. Uto oObeauHsAET JaHHBIC CJIOBA: MOJIOKO, HE(PTh, MOJICOTHEYHOE MACJIO B BOJIC.
OTBeT 3alHUIINTE B BUAEC OJHOTO CJIOBA

10. Yto oObeAMHSACT JaHHBIE CI0BA: JIaK IS BOJIOC, 1€3010PaHT, MbUIEBOE 00JI1aKo.
OTBeT 3alHUIINTE B BUJAEC OJHOTO CJIOBA

ITPAKTUYECKAS YACTb

HaqeanTe Taﬁ.]'ll/llly JJIA Ofl)OpMJIeHl/Iﬂ OIIBITOB.

Ha3Banue onbiTa Hao6monenus BriBOALI

3aganue 1. IlpuroroBieHue CycneH3uMd KapOOHaTa KaJjbLMs B BoAe U
U3y4YeHUE ee CBOMCTB.
B cTexisiHHYI0 NIpoOUpPKY BIUTH 4-5 MJI BOABI M BCHINATh 1-2 J0KE€UKH KapOOHATa
Kanblud. [IpoOMpKy 3aKpbITh PE3WHOBOM MPOOKOW M SHEPIrUYHO BCTPAXHYTh
NpPOOMPKY HECKOJIBKO pa3 JJii PaBHOMEPHOIO PACHPENEICHHS] YacTUI[ Meja o
BceMy 00BEMY kuakocTtd. [locTaBpTe mpoOMpKy B IITAaTHMB W HaOionaiTe 3a
VU3MEHEHUSMU B II0JIy4EHHOU CYCIIEH3HM.
Kakue cucteMpl Ha3pIBaIOT CyCIEH3USMU?
Yro sBIiIsSIETCA B TaHHOM CYCIIEH3UM JTUCIIEPCUOHHOU CPENOW, a YTO — IUCIEPCHOU
dazoi?
OT 4ero 3aBUCHUT yCTOWYUBOCTD CYCIIEH3UN?
3anuiuuTe OTBETHI Ha BOIPOCHI M BBIBOJ. B HaOMI0IEHNAX OTMETHTE BHEITHUM BH]L
Y BUJUMOCTh YaCTHULI, CTIOCOOHOCTh OCAKIATHCSA U CIOCOOHOCTH K KOAryJIsILUU.

CCBIJIKa JJIA HpOCMOTpa BHUACO OIIbITA
https://rutube.ru/video/3c1462abeed43f495002261c008f48h2/

3ananue 2. IlpuroroBijieHHe 3MyJbCHMH Macjia B BOJAe M H3yUYeHHE ee
CBOMCTB.
B crexisiHHyI0 TpOoOUPKY BIUTH 4-5 MIT BOJBI U 1-2 MJT Macia, 3aKphITh PE3UHOBOM
MpoOKON M BCTPSAXHYTh MPOOUPKY HECKOJBKO pa3. B HaOMIOaEeHUSIX OTMEThTE
BHEIIHUI BUJ U BUIUMOCTb YACTHI], CIIOCOOHOCTh OCaXKJIAThCsl U CIIOCOOHOCTH K
KOAryJisiuu.
Ccblika 1J1 MPOCMOTpa BUEO
omnsITa https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

3ananue 3. IIpuroroBjieHHe KOJJIOMIHOTO0 PAacTBOpa U H3yUYE€HHE €ro
CBOMCTB.
B crexnsHHBIA cTakaH ¢ ropsiuel BOJOM BHeCTH 1-2 JIOkKedKd MyKH (WU
JKeJlaTWHA), TIIATEJIbHO TNepememniath. [IpomycTutrh depe3 pacTBOp Jyd cCBeTa
dbonapuka Ha ¢oHe TeMHOUN Oymaru. B HaOm0IEHUSX OTMETHTE BHEIIHHWUI BHUJ U
BUJIUMOCTh YaCTHI], CLIOCOOHOCTb OCaXJaThCS U CIIOCOOHOCTh K KOAryJISIUU.
Habmronaercs nu a¢gdext Tunnansa?
Ccblika v qr-KoJ AJisl IpOCMOTpPa BUJIEO OMbITA


https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/
https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

JlaGopaTopnas padora 2. (2) «MccienoBaHue AUCIEPCHBIX CUCTEM.
[IpurotoBiaeHne u M3y4eHHE CBOWCTB JUCHEPCHBIX CHUCTEM pAa3HbIX BHUJOB:
CYCIIEH3UH, IMYJIbCUHU, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BHISIBJICHUE OCHOBHBIX Pa3IMUUi MEXI1y HUMHU.

Henab padoTbl: U3y4NTh CBOMCTBA PA3JIMUHBIX JUCIEPCHBIX CHCTEM (CYCIIEH3UM,
AMYJIBCUM, KOJJIOUIHBIX PACTBOPOB) U CPABHUTH UX C UICTUHHBIMU PACTBOPAMH.
Teopernueckas yacTb
JlucnepcHbie CUCTEMbl — 3TO F'€TEPOrE€HHBIE CUCTEMBI, COCTOSIINE U3 ABYX WUIIU
OoJiee BEIIECTB, MPUYEM OJIHO U3 HUX B BUJE OUYCHb MEJIKUX YACTHUI[ PABHOMEPHO
pacnpeneneHo B 00bEME APyroro.
OcCHOBHBIE BUbI TUCIIEPCHBIX CUCTEM:
o CycneH3um — TBEP/IbIC YACTHULIBI B KUJKOCTH.
o JMYJbCHHM — KaIUIM OJTHOM XKUJKOCTH B APYTOM.
o Komsonansie pacTBopbl — MeNbYalllie YacTULBI B JUCIEPCHOHHOU
cpene.
HcTtuHHBIE pPAcTBOPHl OTIAMYAIOTCS OT KOJUIOWJHBIX pPa3sMEpPoOM 4YacTUll U
CBOWCTBaMU.
O0OopynoBaHue U peaKTUBBI
o IIpoOupku
o Ilunetku
o IlInarens
« Bonma
« PacturenpHOE Maciio
o ['muuepun
« Men
o Xemarun
« PacTtBOp Kpaxmana
o Consnas kucnora
Xox padoTbI
1. IlpuroroBjieHHe CyCIIEH3UM:
o B mpoOupky HayieiTe 5 MJ1 BOJIBI.
o JlobaBbTe 1IEIOTKY Mena.
o Ilepememmaiite. HaGmtoeHus: 4acTUIIBI MeJla OCEIAI0OT Ha JTHO.
2. IlpuroroBjieHUE IMYJILCHH:
o B mpoOupky n1o6aBbTe 3 MJT BOJIBI.
o Ilpunerte 2 My pacTUTENBHOTO Macia.
o B3sOonraiite. Habmonenusi: obpasyeTcss MyTHasi CMECh, KOTOpasi Co
BPEMEHEM PacciIanuBaeTcsl.
3. IlpuroroB/jieHHE KOJUIOWIHOTO PACTBOPA:
o PactBOpuUTE )K€EIaTuH B BOJE.
o Ilepememaiite 70 TOJydeHHUs] OIHOPOIHOW Macchl. HalGmromenws:
pacTBOp MPO3PavHbIi, YACTUIIBI HE OCEAIOT.


https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

4. CpaBHeHHe ¢ HCTUHHBIM PAaCTBOPOM:
o IlpuroroBbTe pacTBOp rMLepuHa B Boje. Habmoaenus: ogHopoaHast
IpO3pavHast KUAKOCTb, YaCTULbl HE BUHBI.

5. UcciaenoBanue CBOMCTB:
o OTtdunprpyiite Bce NOIYyYECHHBIE CUCTEMBI.

o IlpoBepbTe MPO3pPaYHOCTb.

o OleHuTe ycTONYNBOCTb.
6. Odopmienue pe3yabTaToOB: 3aNOJHUTE TAOJIHUILY:

Buja cucremsl Pa3mep yacTuiy IIpo3pavyHoCTh Y CTONYHUBOCTD
CycneHnsus > 100 a™M Henpo3spaunas Heycronuusas
OMyJbcus 1-100 um Henpospaynas HeycroituuBas
Komnonansiii 1-100aM MyTtHas OTHOCHUTENIBHO
pacTBop yCTONYMBAs
HctrHHbIM <1 HMm [Ipo3paunas YcronuuBas
pacTBoOp
BriBoa
B xome palOoThl H3y4yeHbl CBOMCTBAa pa3JIMYHBIX JUCHEPCHBIX CHUCTEM.
VYCTaHOBIIEHO, YTO pa3Mep YACTUL ONPEAEISIET OCHOBHBIE XapaKTEPUCTHKU
CHUCTEM: MPO3PAYHOCTh, YCTOMYMBOCTb U CIOCOOHOCTh K  (PUIBTpaIUU.
Komnonanbsle  CHUCTEMBI  3aHUMAIOT  TIPOMEXKYTOYHOE  TOJIOKEHHE  MEXIY

HCTHUHHBIMHU paCTBOpPaAMH U FPY6OI[I/ICHCpCHLIMI/I CHCTCMAaMU.

Py6exxknblii KOHTpPOJIb N0 Pa3aeny 6. JlucnepcHbie CHCTEMBbI
@®opma pydesKHOTr0 KOHTPOJIsI — KOHTPOJIbHas paboTa
Koa xonrposupyemoii komnerenunu — OK 01, OK 02
KourpoJubHas padora
1. IlncnepcHas cucremMa, B KOTOPO# AucnepcHO (a30i sIBJISETCH KUAKOCTD,
a IMCIEePCHUOHHOM CpeaoH — ra3
1) nena
2) TymaH
3) nbm
4) smynbcus
2. IlucniepcHbIe CUCTEMBI — 3TO:
1) rereporeHHble CHUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BHJE MEIbYANIINX
YacTHIl PABHOMEPHO paclpeziesieHo B 00bEME Jpyroro;
2) TOMOTE€HHBIE CUCTEMBI, B KOTOPBIX OJHO BELIECTBO B BUAE MEIbYANIINX YACTHUL]
pPaBHOMEPHO pacrnpezesieHo B 00bEMe APYroro;
3) reTeporeHHble CUCTEMBI, B KOTOPBIX OJIHO BELIECTBO B BUJE KPYIHBIX YACTHUII
HEpPaBHOMEPHO paclpeiesieHO B 00bEME IPYroro;
4) TOMOT€HHbIE CUCTEMBI, B KOTOPBIX OJIHO BEILIECTBO B BUJIE MEJIbYANIIINX YaCTHUIL
PaBHOMEPHO pacipesiesieHO B 00bEME APYroro.
3. I'pyboaucnepcHasi cucreMa, B KOTOPOM AMCIEPCHO (a3oi siBjasieTcst
TBepP/10€e BelleCTBO U JNUCIEPCUOHHOM CPeI0H — JKUKOCTh
1) cycnen3us




2) neHa

3) aMyJbCcus

4) UCTUHHBIN PACTBOP

4. Koaryasinueii Ha3bIBaloT:

1) paccesiHue CBETOBOTO Jiy4a YaCTULIaMU KOJUIOUTHOTO pacTBOPa;

2) BbIJICJTICHHE BOJIbI 32 CUET paccilanuBaHUs T'elis;

3) oOpa3oBaHKe KOJJIOUIHOTO PAaCTBOPA U3 IPyOOIUCIIEPCHOMN CUCTEMBI;
4) cnunaHue 4acTHUIl KOJUIOMJAHOTO pacTBOpPA U BHINAJIEHUE UX B OCAJIOK.
5. Pazmepsl yacTui aucnepcHoi ¢asbl B B3BeCAX

1) 6omee 500 aM

2) 6oxnee 100 M

3)or 1 10 100 HM

4) menee 1 am

6. CMech pacTUTEIBLHOT0 MACJia ¢ BOAOI NMpeAcTaBiasieT co00i

1) smynbcuio

2) UCTUHHBIN PaCcTBOP

3) CyCHeH3HIO

4) KOJIJIOUJIHBIN pacTBOP

7. IIpo3pa4vHblii pacTBOP AUYHOTO OeJIKa B BOJie MPeACTABJIsAET CO00M
1) smynbcuio

2) UICTUHHBIN pacTBOP

3) cycIeH3uto

4) KOJJIOUTHBIN PacTBOP

8. Cunepe3suc - 310

1) Cnumanue yacTHIl ¥ BBIMAACHNUE B OCATI0K

2) CaMOIIpOU3BOJIbHOE YMEHbIIIEHUE 00bEMA C BBIACICHUEM KUJIKOCTH
3) Henaryparus 6enka

4) PacTtBOpeHue conu

9. K xosutongnbsim cucremam HE otHocsiTest:

1) crynuu

2) 30111

3) renu

4) aspo3oiu

10. ITopoJsioH, KMpNUY, CHEKHBIM HACT, MOYBAa, MOPOIIKU IO ArPEraTHOMY
COCTOSIHUIO cpelibl M (pa3bl OTHOCATCS K JUCIEPCHOM cUcTeMe:

1) raz-»KuaKocThb

2) )KUJIKOCTh-TBEPJI0€ BEIIECTBO

3) TBEpIOE BEIIECTBO-TA3

4) )KHIKOCTh-TBEPIOE BEIIECTBO

11. YcTaHoBHTE COOTBETCTBHE MEXKAY IPYNIIAMHU reJieid 1 COOTBETCTBYIOIIUMH
NnpuMepamMu

IHpumepsi:

1. »xemuyr, onan

2. Ma3H, NacThbl

3. CyXOXKUIHS, XPSIIH



4. XoJ0elr, xKee

5. KpeMma, Teld ISl Tyla

['pymnribl resnei:

A. KOCMETUYECKHUE

b. Guonornueckue

B. MunepaibHbIC

I'. nuimesrie

J1. MeTULIMHCKHE

12. /IucnepcHblie CHCTEMBI — 3TO:

1) roMOreHHbIE CUCTEMBI, B KOTOPBIX OJHO BEILIECTBO B BUJE MEJIbUANIINX YACTHI]
PaBHOMEPHO pacupesesieHo B 00bEME APYToro;

2) reTeporeHHbIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BUE KPYIHBIX YACTHUII
HEpPaBHOMEPHO pacHpeIeIeHO B 00bEME IPYroro;

3) rOMOTEHHBIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BHUJI€ MEJIbUANUIIUX YACTHII
PaBHOMEPHO pacrpeiesieHo B 00bEME APYToro;

4) TeTepOoreHHbIE CHCTEMBI, B KOTOPHIX OJHO BEIIECTBO B BHUJE MEJIbUANIIUX
YaCTHI] pABHOMEPHO pacIpeielieH0 B 00bEME JPyroro.

13. I'pyOoaucnepcHasi cucremMa, B KOTOPOW aucnepcHoil (¢a3oil sABJsETCA
JKUAKOCTH U IMCHEPCUOHHON CPeAoH — KUAKOCTh

1) cycnien3us

2) neHa

3) sMymbcus

4) UICTUHHBIN PacTBOP

14. JlucniepcHasi cucrteMa, B KOTOPOM aucnepcHoi ¢a3oii siBasieTCs TBepaoe
BelIeCTBO, 4 JUCIIEPCHOHHOM Cpeoil — ra3

1) nena

2) TyMaH

3) aMynbcus

4) npiM

15. ChaunmaHue KOJJIOMIHBIX YACTHII M BbINaJeHHE HMX B OCAJOK — 3TO
sIBJICHHE:

1) koarynsuus

2) cequMeTalus

3) cunepesuc

4) pacciioeHue

16. Pazmepsbl yacTUll AUCTIEPCHOM (pa3bl B KOJUIOHAHBIX PaCcTBOpPax

1) 6ostee 500 HM

2) 6onee 100 um

3)or 1 no 100 um

4) menee 1 am

17. CMechb rJMHBI € BOJAOM MpeaCTaBJIsIeT c000ii

1) smynbcuro

2) UICTUHHBIN pacTBOP

3) cycreH3uto

4) KOJJIOUHBIN PacTBOP



18. Camonpou3BoJIbHOE YMEHbIIIeHNEe 00bEMA ¢ BblIeJIEHHEM KUAKOCTH — 3TO
1) xoarymnsius

2) cenuMeTaIus

3) cuHepesuc

4) pacciioeHue

19. Mopckoii Wi, 30/, TrejJd, acCTbhl, CTPOUTEJIbLHbIE PACTBOPHI IO
arperaTHOMY COCTOSIHHIO cpelbl M (pa3bl OTHOCATCH K JUCIHEPCHOM cCUCTEMe:

1) ra3-»KuaKocThb

2) )KUIKOCTh-KHUJIKOCTh

3) raz-TBEpA0E BEIIECTBO

4) )UIKOCTh-TBEPAOE BEIIECTBO

20. JIucnmepcHble CHCTEMBI, B KOTOPBIX BelIeCTBO JAUCHEPCHON a3kl
HAXOJAUTCH B Ta3000pa3HOM arperaTHOM COCTOSIHMH, a JMCIIEPCHOHHAasI cpeaa
SIBJISICTCS KMIKOCTHIO, HA3bIBAKTCH:

1) aspozonsimu

2) neHamu

3) TymaHoM

4) sMyIbCUSIMU

21. buoJiornyecKue JKUIKOCTH: MJ1a3Ma KPOBH, JUM(pa, TKaHeBas )KUTKOCTb,
NHMIIeBAPUTEIbHbIE COKH OTHOCATCS K

1) 3oss1M

2) SMyJIbCHSIM

3) cycrneH3usm

4) rensam

22. YcTaHOBHUTE COOTBETCTBHE MEKAY IPYNIIAMHM reJieil H COOTBETCTBYOLIUMH
npuMepaMu

IHpumepsi:

. CEPJIOJIMK, XAJILEOH.

. BOJIOCBI, TKaHHU.

. CBIp, XJ1e0, Mapmenan,

. T€JIU TIOCJIe OPUTHS, JIOCHOHBI,

. Ma3H, acThl

I'pynnsi reaeii:

A. KOCMETHYECKHUE

b. 6uonornueckue

B. munepanbHbie

I'. mumeBrie

J1. MEIULIMHCKHE
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Pasnen 7. KauecTBeHHble peakuuu OOHAPY:KeHHMS HEOPraHU4YeCKHX M
OPraHN4eCKMX BelIeCTB
Tema 7.1. O0Hapy:KeHHe HEOPTAHMYECKUX KATHOHOB H AHUOHOB
@dopma TeKyllero KOHTPOJS — TECTUPOBaHHWE, TMpakThueckas padora,
naboparopHas padoTa
Koa xonrpoaupyemoit komnerenunu — OK 01, OK 02
TecToBOEC 3a1aHHE:
1. K I ananuTHyeckoi rpymnmne OTHOCATCH KATHOHBI:
a) Ag+, Pb2 +
+0) K+, NH4 +
B) Hg2+, Cu2 +
r) Crs+, Als +
2. I'pynnoBbiM peakTuBoM 111 ananuTH4YecKkoi rpynnbl KATHOHOB ABJIAETCH:
a) NaOH
0) HCI
B) H2SO.
+ 1) (NH4)2S
3. Ilpu neiicrBun rekcanutTpokodasbrara (III) narpus Na3[Co(NO2)6] na
COJIM KAJINS
MOJIy4YaeTCcsl 0CAI0K LBeTa:
a) KOpUYHEBOTO
0) 6emoro
+ B) XKEJITOTO
I') KpacHO-Oyporo
4. IIBeT Ni1aMeHH, OKPAIIEHHOT'0 COJISIMU KAJIUS:
a) KUPITUYHO-KPACHBIH
0) JKenThIi
+ B) (hMOJIETOBBIN
T') KEITO-3€JICHBIH
5. Xsiiopua cepedpa pacTrBopum:
a) B A30THOU KUCJIOTE
+ 0) B KOHIICHTPUPOBAHHOM PaCcTBOPE aMMHaKa
B) B YKCYCHOM KHCJIOTE
I') B ropsiueid Boje
6. LIBeT ni1aMeHH, OKPAIIEHHOT 0 COJISIMU KAJIBIUSA:
a) JKEJIThIN
0) ¢uoseToBbBIHA
+ B) KUPIIUYHO-KPACHBII
r) OJIeTHO-3eICHbII
7. Ipu peiicreun (NHa): C:O4 Ha cotn Ba2 + nadioaaior:
+a) BhINaJicHHE OEJI0ro ocaaka
0) BBIJICTICHHE Ta3a
B) U3MEHEHHE OKPACKU pacTBOpa
') pAaCTBOPEHUE OCA/IKa



8. Okucienue Cr3+ nepmanranarom kaauss KMnQO4 B mes104Hoii cpene uaer
¢ oOpa3oBaHueM:

+ a) xpomart-uoHa CrO42-

0) xpomut-uona CrO2-

B) HaaxpomoBoii kuciotel H2CrO6

r) noHa rexcaruapokcoxpoma (III) [Cr(OH)6]3-

9. IIBet ocanka Fe(OH)2:

a) KOPUYHEBBIN

0) OyppIit

+ B) OJIeTHO-3€JICHBIN

r) Oenbii

10. Popanng xene3za (III) Fe(CNS)3 umeeT uBert:

a) KeIThIN

+ 0) KpOBaBO-KPaCHBIM

B) OypBhIii

') IHTEHCUBHO-CUHUMN

11. Ko II ananuTH4ecKoii rpynme OTHOCATCH KATHOHBI:
+a) Ba2+, Ca2+

6 ) Ag+, Pb2+

B) Ca2+, Al3+, Zn2+

r) NH4+, K+

12. Ilpu AelcTBUM IPyNIOBOro peakruBa Ha KaTtuoHbl Il aHanuTH4Yeckou
TPYNIbI MOJYyYAaeTCs 0Ca0K I[BeTa:

a) JKeJITOro

0) cepo-3eJIeHOro

+ B) Oenoro

r) Oyporo

13. BoJjiee 4yBCTBUTEILHOM peakiueil Ha COJIM KAJIUS SIBJISIETCH:
a) KCI + NaHC4H406 = KHC4H406 + NaCl

+ 0) 2KCI + Na3[Co(NO2)6] = K2Na[Co(NO2)6] + 2NaCl
B) KCI + NaOH =KOH + NaCl

r) 2KCI + Na2PbCu(N0O2)6 = K2PbCu(NO2)6 + 2NaCl
14. IIBeT MJIaMeHHU, OKPAILIEHHOTO COJISIMM HATPHS:

a) JKEJITO-3€JICHBIN

0) KUPIUYHO-KPACHBII

+ B) JKeJIThIN

r) puroneToBbIn

15. Peakumsi, HCOJIL3YIOIASICS JISI OTKPBITUS HOHA XJIOpa:
a) AQNO3+ KJ = AgJ| +KNO3

+ 0) AgNO3 + HCI = AgCI| + HNO3

B)AgCl|] + 2NH3 = [Ag(NH3)2]CI

r) [Ag(NH3)2]Cl + 2HNO3 = AgCl|+ 2NH4NO3

IIpakTuyeckas padora: CocraBiieHUE YpaBHEHUW peaKIuii 0OHAPYKEHUS
katuoHOoB [-VI rpynm u aHMOHOB, B T.4. B MOJIEKYJISIPHOM W HOHHOW (opmax.



Peakiuu oOHapyXeHUST HEOPTraHMYECKUX BEIIECTB B pealbHBIX O00BEKTax
OKpPYXaloIleh Cpe/ibl.

Jlaboparopnasi paGora: OOHapy>KeHHE HEOPraHUYECKUX  BEIIECTB
(xkatuoHoB [-VI rpynnm wuaM aHUOHOB) C UCIOJIB30BAHUEM KAau€CTBEHHBIX
aHATMTUYECKUX PeaKlui

IIpakTnyeckas padora: CocraBieHHE YpaBHEHUM peakuuil oOHapyKeHUs
KatnoHoB [-VI rpynnm ¥ aHMOHOB, B T.4. B MOJIEKYJSIPHOM U HOHHOW (opmax.
Peakunn oOHapy)XeHHs HEOPraHMYECKUX BEIIECTB B pPEAIbHBIX O0BEKTax
OKpY KaIOILEH CPebl.

Pemienue:
IIpakTnuyeckas padora: O0HapyxKeHHe KATHOHOB M AHUOHOB
eab padoTsI
OcCBOUTBH METOJIBI KAYECTBEHHOTO AHAJIN3a HEOPTaHMYECKUX BELIECTB, HAYUYHUTHCS
COCTaBJISITh YPABHEHHUSI peakuii 0OOHapykeHusl KaTuoHOB [—VI rpynn 1 aHuoHOB B
MOJIEKYJIIPHON U HOHHOH (hopMax.
Teopernueckne 0CHOBBI
KauecTBeHHbBIl aHAJM3 — 3TO COBOKYITHOCTh XUMUYECKUX, (PU3HUKO-XUMHUYECKHUX
U (U3HYECKUX METOJOB, MIPUMEHIEMBIX JJIs1 OOHAPYXKEHUSI KAaTUOHOB, aHUOHOB U
JIPYTUX KOMIIOHEHTOB B HCCJIEAYEMBIX OOBEKTaX.
OCHOBHBIE IPYIIIBI KATUOHOB:

o |lrpymma: K¥,Na*,NHy

 Ilrpymnma: Ca?*,Ba?t

o Il rpymma: AI3*,Cr3*

« IV rpymna: Fe?*,Fe3t, Mn?*

« Vrpymna: Mg?t, Bi3*

e VIrpymma: Cu?*,Cd?*, Hg?*
OCHOBHBIE AaHWOHBI:

. CI-
e Br-
e I™

. SO2
. (0%

MeToauka BbINOJIHEHUSA

1. loaroroBKa peakTUBOB:
o PacTBOpBI HcClie1yeMbIX BELIECTB
o PeareHTsl 1 NpOBEICHUS PEAKLIUN
o HHpukatopel
o JlabopaTopHas mocyna

2. IlpoBenenune aHau3a:
1. TloaroToBka uccieayeMbIX 00pa3IoB
2. JloGaBlieHHE peareHToB
3. HaOmronenue 3a npu3HakaMu peakuui



4. dukcanus pe3ysibTaToB
IIpumepsl peakumii
Katuonni I rpynnsi:
« OGuapyxenue Na': okpammBaHue IIIAMEHU B HKENTHIN LBET
« O6uapyxkenue K*: okpammsanue miameHnu B pHOJIETOBBIN LBET
Kartuons! II rpynner: Ba?* + SO3~ — BaS0, | (Genblii ocagok)
Anmonsr: CI~ + Ag* — AgCl | (Genblii TBOPOKUCTBIN 0CAIOK)
S03~ + Ba?* - BaSO0, | (6enslii ocanok)
AHaJU3 peaibHbIX 00bEKTOB
[Tpumepsl 0OBEKTOB JIJIsl aHAIH3A:
o Ilousa
« Bona
« PacturenbHbie 0Opa3iibl
o MuHepanbHble yA0OpEHUS
MeToauka aHaamn3a:
1. Ot6op npob
2. TloaroroBka mpo6 K aHAMH3Y
3. IIpoBeneHne Ka4eCTBEHHBIX PEAKITHMA
4. Vutepnperanus pe3yibTaToB
Od¢opmiaeHue pe3yJibTATOB
PesynbpTaThl 0hopMIISIFOTCS B BUJI€ TAOJIUIIBI:

Hccanenyembrii Oo0Hnapy:keHHbIE Hpuznaxku YpaBHenust
00BeKT HOHBI peakuuu peakuui
BriBo

B xone paboThl ObUIM OCBOECHBI METOJIbI KAa4€CTBEHHOTO aHalu3a, COCTaBJICHBI
ypaBHEHHUS peakiuid OOHapy»XEHUsI HOHOB, NPOAHAIM3UPOBAHBI pEaJIbHbBIC
O00OBEKTHI OKPYKAIOIIECH CPE/Ibl.

Jlaboparopnasi paGora: OOHapy)KeHHE HEOPTraHWYECKUX  BEIIECTB
(xkatuoHoB [-VI rpynm wuaM aHUOHOB) C UCIOJIB30BAaHUEM KAaueCTBEHHBIX
AHAUTUTHYECKUX PEAKIINN
Pemenue:

JlaGopaTopHasi padora: O0HapykeHHe HEOPraHUYEeCKUX BelleCTB
eab padoThl
O3HakoOMJICHHE ¢ KaueCTBEHHBIMU aHAJTUTUYECKUMU PEeaKIUsIMU Ha KaTHOHBI [-VI
aHAJUTUYECKUX TPYNN U aHUOHBI, NPUOOPETEHHE HABBIKOB MPOBEICHUS
Ka4ueCTBEHHOI'0 aHaJIn3a BEIIECTB.
O0opynoBaHue M peaKTUBBI

o IIpoOupku

o IlratuB ansa npoOupox

o Ilunerku

o CreK/IsiHHbIE TAJOYKU




o PeaktuBbl: uccnenyembie pactBopbl, pactBopbl pearentoB (HCI, NaOH,

NH4OH, HZSO4, BaClz, AgNO3, K4[FC(CN)6], Ks[FC(CN)s] 151 ,le.)
Teopernyeckas yacrTb
AHaJIUTHYeCKHE IPYNIbI KATHOHOB:

o I rpymma: K*, Na*, NH4*

o Il rpynna: Ag*, Hg.**, Pb**

o I rpynma: Ba*, Ca*", Sr**

o IV rpymma: AI**, Cr**, Zn**

o Vrpynna: Fe*, Fe**, Mn**

o VIrpymna: Cu*, Cd*, Co*

OcHOBHbIE Ka4YeCTBEHHbIE PEAKINHU:

« Ha xatuon cepedpa: Ag" + Cl- — AgCl] (Oemnbiif TBOPOKHUCTHII 0CATOK)

o Ha cynbdar-uon: SO+* + Ba** — BaSOa4| (Gemnbliif ocanok)

o Ha kap6onar-uon: COs* + 2H"* — CO27 + H20

o Ha dochar-uon: PO+~ + 3Ag" — AgisPO4]

Xoa paéoTbi

1. MMoaroroBka paGouyero Mecra. PaccraButh mpoOUPKM B  IITATHUB,
MOJATOTOBUTH HEOOXOIUMBIE PEaKTUBBI.

2. IlpoBenenne peakmnuii. B kaxayro mpoOUpKy MNOMECTUTh 2—3 Karuid
UCCJIENYyEeMOTO pacTBOpa M J00aBUTh IO KaIUISIM COOTBETCTBYIOIIUI
pEaKTUB.

3. Haouoaenne. OukcHpoBaTh BCE W3MEHEHUS: IBET OCAJKa, BBHIJACICHHC
ra3a, "3MEHEHHE 1IBETa pacTBOpa.

4. 3anuch pe3yabTaTOB. 3aM0JHUTH TAOJIUITY HAOIIOACHUM.

[Tpumep TabauIBl HAOTIOACHUI:

HUccaenyempblii /lo0aBJy1eHHDBI Ha6aronenust BbiBoa
pacTBop peaKkTuB

Texnuka 6e3onmacHocTH
o PalboTtaTh B 3alIMTHBIX OYKaX U MEepUaTKax
o M30eratb KOHTAaKTa PEaKTUBOB C KOXKE
o He npunumars numty B 1abopaTopun
o CoOnronaTh npaBuiia pabOThl ¢ KUCIOTaAMU U IIEJI0YaMU
KouTpoJsbHBIe BONPOCHI
1. Yrto Takoe aHATUTUYECKAs TPyIIa KATHOHOB?
2. Kakue OCHOBHBIE Kaue€CTBEHHBIE PEaKIIMU UCIIOJIB3YIOTCS JJIsl OOHAPYKEHUS
KaTUOHOB?
3. Kak oTimunTh 0caiku pa3HbIX KATHOHOB 10 UX CBOMCTBaM?
4. Kaknwe Mepnl MPEeIOCTOPOKHOCTH HEOOXOAMMO COO0aTh Tpu padbore C
peaKkTUBaMHu?
Odopmiienue pe3yabTaToB
CocTaBUTh OTYET, BKIFOUAOITUI:
o llens pabotel
o IlepedeHs UCMOIBL30BaHHBIX PEAKTHBOB
o PesynbpTarhl HAOMIOICHUIA




o BrBoas mo pabote

Tema 7.2. OOHapy:keHHe OPraHUYeCKHX BeLIECTB OTIEJbHBIX KJIACCOB €

HCIO0JIb30BAHHEM KAa4eCTBEHHBIX peaKkIuii

dopma TeKyuero KOHTPOJIs — TECTUPOBaHUE, JlabopaTopHas paboTa

Koa xonrpoaupyemoit komnerenunu — OK 01, OK 02
TecroBoe 3aganue:

YcTaHOBUTE COOTBETCTBUE MCKAY ABYM: BCIICCTBAMH U PCAKTHBOM, C IIOMOIIbIO

KOTOPOI0 MOKHO Pa3JIMIUTb 9TU BCIICCTBA.

1.
BEIIECTBA PEAKTUB
A) Ca;(P0O,), u CaCl, 1. Cl,
b) Ba3;(NO;3), u MgS0, 2. H,0
B) AgNO; u NaNO; 3. KON(,_p)
I') FeO u ZnO 4. HNO,
5. Br,
2.
BEIIECTBA PEAKTUB
A) CaCl, u NaCl 1. mrakmyc
b) NaCl u Ba(NO3), 2. Agl
B) Na,S0, u SrCl, 3. HNOg4
') KOH u LiCl 4. Na,C0,
5. KCl
3.
BEIIECTBA PEAKTUB
A) alleToH ¥ nponaHaJb 1. Cu(OH),
b) ruimuepuH u 6ytaHoa — 1 2. H,0
B) MeTHU/IaMUH U TPUMETHUJIAMUH 3. HNO,
I') Toslyos1 M IMKJIOT€KCEH 4, NH,
5. Br,
4,
BEIIIECTBA PEAKTHUB
A) TJTUIUMH U pEeHO 1. Cu(OH),
b) 3TeH U 3TUH 2. AgNO5 (NH;)
B) aTeH u aTaH 3. Br,
') 6yTaHos — 2 1 6yTaHauos — 1,2 4. NaOH
5. Agl




BEIIIECTBA PEAKTHUB
A) MgS0,, 1 BaSO, 1. AgNO,
B) Ba(NO3), u Mg(NO3), 2. H,0
B) NaNO, u LiNO, 3. HCl
T) Kl u KCI 4. KON
5. H5PO,
6.
BEIIIECTBA PEAKTHUB
A) NaOH u LiON 1. HCl
b) CaCl, u CaF, 2. H,0
B) K,S u K5PO, 3. LiNO,
I') BaCO;u BaSO, 4. Naz PO,
5.Sr(NO;3),
7.
BEIIECTBA PEAKTHUB
A) IponuH U 6YTUH — 2 1. Cu(OH),
bB) aTaH W aTHJIEeH 2. NaCl
B) aTaHOJ ¥ ryIMLIEpUH 3. Br;
') deHO U MUKPUHOBAsI KUCJIOTA 4. Ag;0 (NH3)
5. Ca(OH),
8.
BEIIIECTBA PEAKTHUB
A) BaCl, u KCI 1. NaOH
b) AICl; u MgCl, 2. Kl
B) K,SO u Ba(NO;), 3. BaSO,
I") NaOH u NaCl 4, Na,CO,
5. deHondTanenH
9.
BEIIIECTBA PEAKTHUB
A) 6eH30J1 ¥ IIUKJIOTEKCEH 1. KOH
b) 6yTaHoJ1 ¥ rIUIepUH 2. Br,
B) 6yTHJIaMUH ¥ TPUOYTHIaMUH 3. Cu(OH),
I) CTeapuHOBasI KHCJIOTa 4. HNO,
JIMHOJICHOBAsSI KUCJIOTA
5. FeCl,
10.
BEIIECTBA PEAKTHUB
A) Cu(NO3), u NaOH 1. BbIFeNIeHHE OECLIBETHOT'O ra3a




B) Cu(NO3), 1 Na,S 2. 00pa30BaHNE YEPHOTO 0CATKA

B) Cu(OH), n HNO4 3. oOpa3oBaHKe CHHETO 0CaJIKa

I') AI(OH); u KON 4. pacTBOpEHHE 0CAIKA

5. oOpazoBaHHe OEIoro ocajika

ITAJOH OTBETOB:

1 2 3 4 5 6 7 8 9 10

2333 | 4441 | 1135 | 3231 | 2451 | 4231 | 4312 | 4145 | 2342 | 3244

Jlabopatopuass padora: OOHapyXeHHE OPraHUYECKUX COCAMHEHHMM OTIEIbHBIX
KJIACCOB.

MoskeT BKJIIOYATh ONBITHI, HANpaBJICHHBIE HA BBISBICHUE OEIKOB, YIJIEBOJOB,
XKUPOB WM KHUCIOT. Hwke mnpuBeneHbl NpUMEpPbl TaKUX paldoT s pa3HbIX
KJIACCOB.

beiku

Iean: moka3aThk HaJTUUKHE OCIKOB B OMOJIOTHYECCKHX 00BEKTaX.

OOopynoBanme: TaTUB C NpOOUpPKaMHU, BOJsHAas OaHs, KPUCTALUIM3ATOp CO
JbJOM, MEPHBIN cTakaH 00bEMOM 50 M.

PeakTuBBI: KypuHOE SN0, KOHUEHTPHUPOBAaHHAs Aa30THas KHUCIOTA, PacTBOP
aMMUaKa, TUAPOKCH]T HATPUsl, paCTBOP MEIHOIO KyIIOpoca, BOAA.

Xoa pa0doThI:

1. IIpurotoBuTH pacTBOp OEIKA.

2. buypertoBasi peakiusi:

o B mpobOupky Hamuth 2-3 M1 pacTBopa Oenka u 2-3 MIJI pacTBOpa
rUAPOKCUAA HATpus, 3aTeM |—2 M pacTBopa MEIHOTO Kynopoca.
[TosiBnsieTcst (hroaETOBOE OKpAIIMBaHUE.

3. KcanTonporenHoBasi peakuus:

o B npobupky HamuTh 2—3 MJ pacTBopa Oejika U 100aBUTh HECKOJBKO
Kamejib a30THOM KHCIOThl. Harpers coaepkumoe NpoOUpKH, MpHU
TOM oOpasyercs KENThIM ocafok. OXJjaxaaTh CMeCh U J100aBJIsAThH
pacTBOp aMMHaKa J10 epexo/ia KENTON OKPACKU B OPAHKEBYIO.

BbiBoa: mosiBJeHHE  (DUOJNETOBOrO  OKpAaIIMBaHMsI TMPOUCXOIUT 32  CUET
oOpa3oBaHMsI KOMIUIEKCA MEIW C MENTUAHOM CBSI3bI0 B MOJIEKyJie Oenka, 4To
TOBOPUT O €ro NMPUCYTCTBUHU.

Yraesoabl

eab: 00HAPYXHUTH )KUPHI B CEMEHAX PaCTCHUH.

MeToauka ucciae10BaHUA:

1. Hctonous cemeHna B ¢haphopoBOii CTYTIKE.

2. Ilomectuth B mpoOUpKy, 700aBUTH 1—2 MIJI OPraHMYECKOTO PACTBOPHUTEIS
(OeH3MH WM yalT-COMPUT), 3aKpbITh MPOOKOM W HECKOJbKO pa3
BCTPSAXHYTb.

3. Uepesz 10—-15 MuHyT, nocine OTCTaMBaHUs, TOMECTUThH KAIUIIO MOJYYEHHOIO
HKCTpPAKTa C MOMOIIBIO MUMETKU Ha (UIBTPOBaNIbHYIO Oymary. PesynbraT
OLICHUTD MOCJIE BBICHIXaHUSI.




BbiBoa: 1OCiie UCHapeHusi pacTBOpUTENs Ha (UIBTPOBANBbHON Oymare octaércs
KUPHOE IIATHO. DTOT OMNBIT OCHOBAaH Ha XOPOLIEH pPacTBOPUMOCTH YKUPOB B
HEIOJISIPHBIX OPTaHUYECKUX PACTBOPUTEIIAX.

Py06exxublii KOHTpOJIb 0 Pa3aen mo 7. KauecTBeHHbIE peakuuu 00HAPY KeHUsA
HEOPraHNYeCKUX U OPraHMYecKuX BellecTB
®opma py0e;KHOTr0 KOHTPOJISI — TECTUPOBAHKE
Kox konTpoaupyemoii komnerennun — OK 01, OK 02
TecroBoe 3aganue:
1. BoiOepuTe nBa BemiecTBa, B PacTBOpe KOTOPBIX YHMCJI0 KATHOHOB B /IBa
pa3a 00JiblIe YHCJIa AHUOHOB.
1) docdar kanus
2) autpat meau(1l)
3) cynbdar xeneza(ll)
+ 4) kapOoHAT KaIus
+ 5) cynbpuT HaTpU
2. BeiOepuTe aBa BelIeCTBA, KOTOPHIE HE SABJISIIOTCH JIEKTPOJIUTAMM.
1) moBapeHHas CoJib
+ 2) yraeKkucIbli ras
3) runpoxcuy 6apus
+ 4) napadun
5) XJI0pOBOJOPO
3. Ilpn mnoJgHo#i auccounmanuu 1 MOJIb KaKMX ABYX M3 NpeACTaABJIEHHBIX
BellecTB 00pa3yeTcss OAMHAKOBOE YHCJI0 MOJIb KATHOHOB 1 AHUOHOB?
1) H.SO4
2) (NH4)S
3) BaCl.
+4) CuSO.
+5) NaNO:
4. BoiOepure aBe CHCTEMBbI, KOTOPbIE MPOBOISAT JIEKTPHUUECKUH TOK.
1) pacTBOp IIFOKO3BI
+ 2) pacruiaB XJopu/a KaabIus
3) pacTBOp TUIIOBOIO CIIUPTA
4) pacmiaB poMOMYECKOM CephI
+ 5) pacTBOp YKCYCHOM KUCJIOTBI
5. Ilpu moaHoii auccoumanuu 1 MOJb KAKUX JABYX H3 MPeACTABJICHHBIX
BelleCTB o0pa3yeTcss HAauOOJIbIIIee YUCI0 AHMOHOB?
+ 1) HUTpAT ATIOMUHUS
2) cynb(aT aMMOHUS
3) XJ0pua HMHKA
4) pocdar xanwms
+ 5) cynbdar xene3za(Ill)
6. U3 npeasio’keHHOTr0 nepevyHs BbI0epuTe A1Ba BelleCTBa, KOTOPbIe ABJISIOTCSA

IJICKTPOJIUTAMMU.
1) C6H1206



+2) H2S04

3) Si02

4) AI203

+5) CuSO4

7. U3 mnpensiokeHHOro mnepedyHsi BbIOepHUTEe [BAa BelleCTBA, NPH IOJHOM
AUCCOMHUAIMU KOTOPBIX o0pa3yercs 1 MoJIb KATHOHOB M 1 M0OJIb AHNOHOB.

1) CU(NO3)2

2) NasPO:s

+ 3) NHiNO:

4) Ba(OH):

+ 5) FeSO.

8. BoiOepure aBa BewiecTBa, NPH IMOJHOW AucconHanuud 1 MOJIb KOTOPBIX
oOpa3syercs 2 MOJIb AHMOHOB U 1 MOJIb KATHOHOB.

+ 1) HuTpat Gapus

2) cepHasi KUCIIOTa

3) cynbdatr amMmmoHuUs

+ 4) xJj0pua Maruus

5) docdhopnas kucimora

9. BpiOepuTe aBa BellecTBA, NPH NMOJHOH auccomuanuu 1 MoJb KOTOPBIX
oOpa3yercsi 3 MOJIb HOHOB.

1) HUTpaT aMOMHUHUS

2) ocar kanug

+ 3) kapOoHaT HaTpuUs

4) cynbdart xenesa (I11)

+ 5) OpoMu Maruust

10. BoiOepuTe 1Ba BeniecTBa, NPH MOJHON AUCCONUAIMUA KOTOPBIX 00pa3yercs
OJIMHAKOBOE YHUCJI0 KATHOHOB M AHHMOHOB.

1) xnopuna Gapus

+ 2) TUIPOKCH]T TUTHUS

3) cepHas KucioTa

+ 4) wonu Kanus

5) cynbdar Hatpus

11. BoiOepuTe ABa BeliecTBa, NPU MOJTHOM IMCCOIUALIMUA KOTOPBIX 00pa3yeTrcs
3 MOJIb MOHOB.

1) xnopun auTUs

+ 2) ruapokcun 6apus

3) HUTpAT ATFOMUHUS

4) HUTpaT KaJusl

+ 5) cynbdug HaTpuUs

12. BbiOepuTe aBa BelleCTBa, KOTOPble B PACTBOpe IUCCONMUMPYIOT C
o0pa3oBaHNeM KATHOHOB METAJLJIa M AHUOHOB KMCJIOTHOI0 OCTATKA.

1) xnopua aMMOHHMS

+ 2) pocdar xanus

3) docdopuas kuciora

4) TUAPOKCHU]T JINTHS



+ 5) HUTpAT LIMHKA

13. BbiOepure aBa BemecTBAa, NMPU MOJHOH JUCCOUUANUN KOTOPBIX YHCJIO
KATHOHOB B /IBa pa3a 00Jibllle YHCJIa AHHOHOB.

+ 1) kapOoHaT Kanus

2) ruzipoKcut oapus

+ 3) cynedat HaTpUS

4) cynbdaT Maraus

5) XJOpUJ KaybIus

14. BoiGepuTe 1Ba BellecTBa, NP MOJHOM TUCCOIUANIMN KOTOPbIX 00pa3yeTcsi
0/IMHAKOBOE YUCJIO0 MOJIell KATHOHOB U AHMOHOB.

1) HuUTpaT Maruus

+ 2) cynbdat meau (1)

3) cynbdua kanus

+ 4) ruApOKCU]T Kanus

5) 6pomuy Gapust

15. Ykaxkurte, Kakue MOHbI U B KAKOM KOJMYecTBe 00pa3yloTcsi B pacTBoOpe
NPH NOJHOH Juccounanun 1 MoJib cyabduTa Kajaus.

1) 1 mons K+

+2) 2 monp K+

3) 2 mons SO42-

4) 1 monp42-

+5) 1 mons SO42-

Paznen 8. Xumus B ObITY M IPOU3BOJACTBEHHOM IeITEJIbHOCTH YeJI0BEKa

Tema 8.1. XuMusi B ObITY M IPOU3BOJACTBEHHOM IEATEILHOCTH YeJI0BEKA

dopma TeKyliero KOHTPOJII — TECTUPOBAHUE, MpPaKTHUECKas padoTa, peleHue

3a7a4-KENCOB

Koa xonTpoaupyemoii komnerenunu: OK 01, OK 02, OK 04, OK 07
TecToBo€ 3a1aHME

1. /It moJ1y4YeHusi aMMHMAaKa B IPOMBILIICHHOCTH HCIIOJIB3YIOT

1) xnopua aMMOHHMS

2) HUTPAT AaMMOHUS

+ 3) armocdepHbIif a30T

4) a30THYIO KUCIIOTY

2. CpIpbéM AJ151 NPOMBILIVICHHOI'O IPOM3BOACTBA CEPHOM KHUCI0THI SIBJIsSIETCS

1) cynbdua yriepona

+ 2) nuput

3) oxcup cepsl (VI)

4) cepHUCTasE KUCIOTA

3. Kataau3zaTop ucnoJib3yercsi npu

1) nornomennn okcuaa cepsl (VI)

2) o0kure mUpuTa

3) nmeperonke HedTH

+ 4) cuHTEe3€ aMMHaKa



4. IlpuHoMn UUPKYJSALIMH  HeNpopearMpoBaBIleil CMeCH  BellecTB
npuMeHsieTcsl B

+ 1) cuHTE3e MeTaHoJa U CUHTE3€ aMMHaKa

2) cUHTE3€ aMMHUaKa U 00KUTe TUPUTA

3) 00kure MUpUTa U OKUCIeHHH okcua cepsl (IV)

4) okucnenuu okcuaa cepsl (IV) u neperonke HedtH

S. lloBbllIeHWeE AaBJIeHHS VISl YBeJIUYeHHUs BbIX01Aa MPOAYKTA HCHOJIb3YyeTCH
HA NPOM3BO/ACTBE NMPHU

1) o6xure mupuTa

2) neperonke Heptu

+ 3) cuHTE3€ MeTaHoJa

4) okucnenuu okcuaa cepsl (IV)

6. I cMelmieHUs1 paBHOBeCHS B CTOPOHY 00pa30BaHMs aMMHaKa B Ipolecce
CHHTEe32a AaMMHAKA HY’KHO

1) MOBBICUTH TEMIIEPATYPy M MOBBICUTH JABJICHUEC

+ 2) NOBBICUTH JAABJICHUE U MIOHU3UTH TEMIIEPATYPY

3) MOHU3UTH TEMIIEPATypPy U MOHU3UTH JIABJICHHE

4) MOHU3UTH JIaBJICHUE U TIOBBICUTH TEMIIEPATYPY

7. KOHTaKTHBIN anmapar UCnojab3yercs

1) Ha mepBoil cTaguK MPOU3BOJICTBA CEPHOM KUCIOTHI

+ 2) Ha BTOpOW CTaJuu NPOU3BOJICTBA CEPHOM KUCIOTHI

3) Ha TpeTbel CTaJuu MPOU3BOJICTBA CEPHOU KUCTIOTHI

4) B IpOU3BOJICTBE aMMHAKa

8. Jl1si NPOMBILIJIEHHOT 0 MOJIy4eHHs METAHO0JIA U3 CUHTE3-Ta3a He sIBJISeTCs
XapaKTepPHbIM

1) umpkynsuus

2) TernnooomMeH

3) UCTONB30BAHUE CEJIEKTUBHBIX KaTalUu3aTOPOB

+ 4) ucronb30BaHNE HU3KUX JIaBIICHUN

9. Ilpoxykramu o0:xkura nupurta FeS: saBiasirorcs

1) FeO u SO:

2) FeO u SOs

+ 3) Fe205 u SO:

4) Fe.0s u SO3

10. B npoMBIIIIVIEHHOCTH NMOBBIIICHHE BBIX04a aMMHUAKa 00ecreYrBaeTCs

1) neficTBUEM BBICOKUX TEMIEPATYP

2) npoBeAeHUEM MpoLEecca TPU HU3KUX AaBICHUSIX

+ 3) “cnonb30BaHUEM KaTallu3aTopa

4) uMpKyIsiuMen a30THO-BOIOPOIHOM cMecH

11. 3akIlO4YUTEJbHYHW  CTAAUI0  MPOU3BOACTBA  CEPHOM  KHCJOTHI
OCYLLIECTBJISIIOT B

1) KOHTaKTHOM anmnapare

2) cymniabHOU OariHe

+ 3) nornoTuTeNpHOM OarrHe

4) 31eKTpOGUIBTPE



12. B mpou3BoACTBEe CepHOM KHCJIOTHI HAa cTraguu okuciaeHus SO2 nias
yBeJIMYeHNs BbIX0/a MPOAYKTA

+ 1) NOBBIIAIOT KOHIEHTPALMIO KUCIOpOAa

2) yBEIMYMBAIOT TEMIIEPATypy

3) MOHMXAIOT AaBJICHHE

4) BBOAST KaTalIU3aTOP

13. TexHoJIOTMYeCKHII NPUHIUN «KUNSALIEr0 CJ0s» NpPUMeEHsieTCs B
NMpOU3BOICTBE

1) ammuaka

2) MeTaHoJIa

+ 3) cepHOIi KUCTIOTHI

4) aTrOMUAHUS

14. IIpu npou3BoOACTBE AMMHAKA B Ka4YeCTBE ChIPhs HCIOJIb3yeTCsl

1) «cuHTE3-Ta3»

2) METaH U BO311yX

3) metan u okcup yriepoaa (II)

+ 4) a30T ¥ BOAOPO

15. BepHbl Jin cJieayomme CyKIeHUs 0 MPOU3BOACTBE aMMHaKa?

A. B IpOMBINIVIEGHHOCTH aMMHAaK TMOJIy4aroT B3aUMOJICHCTBUEM XJIOPUIa aMMOHUS
U OKCHUJIA KaJbIus

b. CuHTe3 ammmaka B TMPOMBIIIICHHOCTH OCYIIECTBISCTCS TIOJ BBICOKUM
TaBJICHUEM

1) BepHO TOIBKO A

+ 2) BepHO TOJBKO b

3) BepHBI 00a CyKIeHus

4) o6a cyXeHusl HEBEPHBI

16. Osieym — 3T0 pacTBOp

1) okcuna cepsl (IV) B Boge

+ 2) oxcuna cepsl (VI) B cepHoit kucnote

3) okcuaa cepsl (IV) B cepuucToii kucnore

4) okcuna cepsl (VI) B Boze

IIpakTuyeckass padora: Okojoruyeckas O€30MACHOCTh IMOCIEICTBUMA
OBITOBOM W  MPOM3BOACTBEHHON  JEATENBHOCTH YEJIOBEKa, CBSI3aHHAs C
nepepabOTKOM BEIIEeCTB; IMOMCK M aHallM3 XUMHUYECKOM WHpopMauuud U3
pa3IMYHBIX HMCTOYHUKOB (Hay4yHass M Yy4yeOHO-HAay4yHasi JMUTepaTypa, CpeacTBa
MaccoBoit nHdopmaluu, cetb lHTepHEeT U Apyrue).

Pemienne mpodeccMOHANbHO-OPUEHTUPOBAHHBIX  KEWCOB HAa  aHAIU3
uHopMaluu O TMPOU3BOACTBEHHOM [EATEILHOCTH 4YEJIOBEKa, CBS3aHHOW C
nepepaboTKO U TOJYyYEeHHEM  BELIECTB, a TakXke C  3KOJOTHYECKOU
0€30IaCHOCTHIO.

Pemenmne:



MoseT BKJIIOYAaTh TEOPETUYECKYI0 M MPAKTUYECKYIO YacTH, a TaKxke padoTy ¢
muteparypoid. Llens paboThl — HM3y4UTh MOCIEACTBUS NEpepadOTKU BEIIECTB IS
HKOJIOTHYECKOM 0€30MacCHOCTH U pa3padoTaTh MEPHI IO UX MUHUMHU3AIUH.
Teopernyeckas yacrTb

B Teopernueckoil 4acT MOKHO pacCMOTPETh, HAIIPUMED:

IMocaencTBusi mepepadoTKU BelIECTB JIJIsi 3KOJOTHM — 3arpsi3HCHHE
OKpY’KaroIel Cpenbl, TOJTOCPOYHbIE M3MEHEeHHs B sKocuctemax. Ocoboe
BHAMaHUE MOXXKHO YJICJIWTh TOKCHYHBIM BBIOpOCAM W HMX BIHUSHUIO Ha
3JI0pPOBBE UEJIOBEKA U OMOpa3HOOOpasue.

MeToabl OIEHKH BO3AeiiCTBHS HAa OKpYXKamIIyw cpexy —
KOJIMYECTBEHHBIC W KAaYSCTBCHHBIC IOJXOJbI K HM3YyUEHHUIO ITOCIICIACTBHUM
nepepaboTKU BEIIECTB.

TexHOJIOrMU M MOAXOABI JIsi CHUZKEHHS Ta30BO3AYIIHBIX BLIOPOCOB ITPH
nepepaboTKe BEIIECTB, BKIOYAs MEXaHU3MBl OYHCTKH U A()(PEKTHBHOTO
yIPaBICHUS OTXOaMH.

YTuan3zauuo TBEPABIX OTXOA0B — Jy4llINe TMPAKTHKH YTHIW3AlWAW B
KOHTEKCTE MepepadO0TKH MaTepUaIoB M WX BO3JCHCTBUE HA SKOJOTHUECKYIO
0€30MacHOCTb.

IIpo0sieMbl BTOPHUYHBIX OTXOA0B — HUX BO3ACHCTBHE HA MPUPOAY H
npeajiaraeMbi€ MyTH PEIIEHUs STON MPOOIEMBI.
Pexkomenganum 1o MUHUMHM3AIUM  ymepdéa —  MOpaKTUYECKHUE

pPEKOMEHIAIMU IS Pa3IMIHBIX CEKTOPOB 3KOHOMHKH I10 MHHHMH3AIAN
yiiep0a oT nepepaboTKU MaTepHUaoB Yepe3 BHEAPEHUE HOBBIX TEXHOJIOTHI
Y TIOJIXOJIOB K YIIPABJICHHUIO OTXOTaMH.

IIpakTHuyeckas 4acTb
B npakTuyeckoil 4acTh MOKHO BBITIOJTHUTH, HAIIPUMED:

AHanu3 uHGOpMANUU O TPOU3BOJCTBEHHOW JCATEIBHOCTA YEJIOBEKA,
CBS3aHHOW C TiepepabOTKOM M TIOJyYCHHEM BEIIEeCTB, a TakKXke ¢
IKOJIOTHYECKON 0e30MmacHOCThI0. MOXHO HCIMOIb30BaTh KEHCHI C y4&TOM
Oyaymieit mpodeccuoHaTbHON NeATeIIBHOCTH.

Pacuér TBEépABIX OBITOBBIX OTXOJ0B — OCBOUTH METOAUKY pacyéra
OTXOJIOB OT JKU3HEACATEIIbBHOCTM YEJOBEKAa M HW3YUYUTh METOAbl HX
yrunusauuu. Hampumep, MOXHO pacCMOTpeTh, Kakve€ BHABI OTXOJIOB
OTHOCST K OBITOBbIM, Ha Kakue ¢pakiuu ACNSITCS OTXOAbl, KaKOBBI
HauboJiee pacIpoCTpaHEHHBIEC CTIOCOOBI UX 00PAOOTKH.

Pacuér koinmuyecTBa TBEPABIX NPOM3BOACTBEHHBIX OTX00B — H3Y4YHUTh
TEXHOJIOTUYECKUE TTPOLECCHI, TPOUZBOAAIINE TBEPABIE OTXO/Ibl, TOACUYUTATH
KOJIMYECTBO OTXOJIOB M PACHPEACIUTh MX MO BHAAM M HAMNpPaBJICHUSIM
JAIBHEUIIETO UCTIOIb30BAHUS.

AHaM3 XuMHYecKOl uHHpopMaNUM U3 PA3JIUYHBIX HCTOYHUKOB —
HAyYHOU W y4eOHO-HAYyYHOU JIUTEpaTyphl, CPEACTB MacCOBOM MH(OpMAIIUH,
cetu MHTepHeT u npyrux. MOXHO OLUEHUTh JOCTOBEPHOCTH, JIETUTUMHOCTD
uHdopmaruu, €€ COOTBETCTBHE IMPABOBHIM M  MOPAIbHO-ITHYECKUM
HOpMaM.



o IlpeacraBiieHne pe3yJbTaTOB —  HAalpUMeEp, BBICTYIUIEHHE C
Mpe3eHTalre, B KOTOPOM MOKHO TPEJICTAaBUTh PE3YNbTAaThl aHAIM3a
uHpopMaIuu U chOpMYIHUPOBATH BHIBOIBI.

IMovck u aHaaU3 XUMHUYECKONM HHPOPMANUU MOTYT OCYIIECTBISITBCA U3
pPa3IMYHBIX HMCTOYHUKOB: HAYyYHOHM M Y4eOHO-HAy4YHOW JUTEpATyphl, CPEICTB
MaccoBoil wuHpopmanmu, cetu MHTepHer u Apyrux. Takke s MOHUCKa
XUMUYECKON MHPOPMAITHI MOYKHO HCTIOIB30BaTh 0a3bl JaHHBIX.

Hay4ynasi u yueOHO-HAy4YHas JuTEpPaTypa

HekoTopbie HCTOYHUKN XUMHYECKOW HH(POPMAITUU B JTUTEPATYPE:

o IlepBuuHbIE MCTOYHMKHM — CTaThU B HAYYHBIX JXypHajaX, MaTCHTHI
(aBTOpCKHE CBUAETENILCTBA).
o BropuuyHble HCTOYHUKHM — CIPABOYHBIC HU3JAHUS, O030PbI, KYpPHAIIBI

o030pHOro xapakrtepa. Kuuru B obnactu xumuu (MOHOTpaduu, yueOHbIC
PYKOBOJICTBA) cojepxkaT B mepepadOTaHHOM BUIE MHPOpPMAIMIO, KOTOpas
MEePBOHAYANILHO TOSBISJIACH B HAYYHBIX CTAThsX, MMAaTEHTaX U aBTOPCKUX
CBUJETENIBCTBAX.

o PedepaTuBHBIE KypHAJbl — B HUX IEPBOMCTOYHUKHU TPEICTABICHBI
KpaTkumu  pedepatamMmu U OuOAMOrpaUYeCKUMU  CChUIKAMHU, OHU
YHOPSAI0YEHBI U KIACCU(DUIIUPOBAHBI.

JInst norcka MHGOpPMAaLIMA MOYXHO HCIIOJIb30BATh:

o bubuunorpadpuyeckne Karajoru — MOMOTalOT HAUTH COOTBETCTBYIOILYIO
KHHTY.

o Ilpeamernbie ykasareau pedepaTuBHBIX KYPHAJI0B — IIOMOTAIOT HAUTH
pedepaThl 1 OpUTMHANIBHBIE PA0O0THI, MOCBAIIEHHBIE JAHHOMY BOIIPOCY.

o DJHUHUKJIONEIUN U CIIPABOYHbIE U3JAHUSA 110 XUMUU — B HUX COJEPKATCA
CBEJCHUS O CTPOCHMM M CBOMCTBax BEIIECTB, METONAX pa3JEICHUs MU
OIPEJEIICHUS BELIECTB.

CpencrBa MmaccoBoii uHpopmanuu

Bompockl XvMuuM MOTYT OCBEIIAThCS B Tra3eTax M JKypHajaX XHUMHUYECKOU
npobsieMatuku. OHAKO BayKHO aHAIM3UpoBaTh coobmenuss CMU, Tak kak yacTo B
HUX JaéTcd HeMoJHas WIM HeIocToBepHas wuH(opManusa. Hampumep, B
COOONICHUSIX MOTYT OBITh OIIMOKH, CBSI3aHHBIE C ECTECTBEHHOHAYYHOU
HErpaMOTHOCTBIO aBTOPOB. B 3TOM ciyyae peKkoMEeHIyeTcs MpOoaHaIu3upOBaTh
CBeJIeHUs, NOOMBAsICh apryMEHTHPOBAHHBIX OTBETOB, KACAIOIIMXCS H3y4aeMOro
SBJICHUS U TOCTOBEPHOCTH MH(GOPMALIMOHHOTO COOOIIEHUSI.

Cetb UHTEpHET

Jlnst morcka XxumMuueckor nHdopmanuu B cetu MHTEpHET MOKHO UCIIOJIb30BATh:

o IlouckoBbie cepBucbl — Hanpumep, Chemicalize, KOTOpbIii MO3BOJISAET
HAaWTH XUMHYECKYyI0 HWH(OOpPMAIMI0O KaK Ha  CHCIHAIU3UPOBAHHBIX
XUMHUYECKUX pecypcax, Tak U Ha OOBIYHBIX, HECTICTIMAIU3UPOBAHHBIX.

o CnpaBounnku BemecTB — Hanpumep, CharChem, koTopswiii comepKuT
HA3BaHUS BEIIECTB M OMNMHUCAHUS XuUMUYecKux (opmyn (B ToOM Hwucie
CTPYKTYpHBIC U CKelleTHble (opmydbl). [ moucka Hy)KHO BBECTH YacTh
Ha3BaHUA WK QOpPMYITy.



o MetacaiiTbl — COOPHUKM CCHUIOK Ha BEO-CTpPaHUIIBI, KOTOPHIE COJEPKAT
undopmaruio no xumuu. Hampumep, Organic Chemistry Resources
Worldwide — uHbOopMaIHOHHBII EHTP 10 OPTaHUYCCKON XUMHH.

[Ipu noucke nHboOpMaIuu BaXKHO YYUTHIBATH MHOTO0OOpasue popM OTOOpakeHUs
BEI[ECTBA — B TEKCTOBBIX JIOKYMEHTAaX U B 0a3aX JaHHBIX OJHO U TO K€ BEIIECTBO
MOTYT OTOOPa’KaThCsl MHOTOUMCIEHHBIMH CIIOCOOaMHU.

Ba3bl 1aHHBIX

Jy1g moncka XuMUYecKo HH(OPMALIUKA MOKHO HCTIOIb30BaTh, HAITPUMED:

o ba3sl mannbix CAS — nanmpumep, CAS Registry, koTopasi COIEpKUT
cBeeHusT 000  BCEX  XUMHUYECKHX  BEIIECTBAX,  OJIHO3HAYHO
UACHTU(UIIMPOBAHHBIX perucTpannoHHON cuctemon CAS.

o Hupopmanuonno-nouckoByw cucremy SciFinder — B Hell pa3menieHsl
0a3pl gaHHbIX 1o xumuu: Oubmmorpapuyeckue (CAPlus), crpykrypHO-
xumuueckue (Registry), cnpaBounsie (ChemCats) u apyrue. B 06a3zax
JaHHBIX BO3MOXEH IOMCK MO CTPYKTYpHBIM (hopMysiaM COEIWHEHUH,
MOJIEKYJISIPHBIM ~ (pOpMyJiaM, TPUBUAIBHBIM, TOPIOBBIM M XUMHYECKUM
HAa3BAHUSM.

o Omnuajin-cetp 0a3 pannbix STN International — oOecneunBaet
r100anbHBIE JOCTYNl K OINYOJMKOBAaHHBIM HCCJIEIOBAaHUSAM, >KYpPHaJIbHOU
JUTepaType, MaTeHTaM, CTPYKTypam, MOCJIEeI0BaTeIbHOCTSIM, CBONCTBAM U
npyruMm nanabiM. B STN International ectb BO3MOXHOCTH MOMCKA BEILIECTB
10 CTPYKTYpE, CBOMCTBAM, MOCJIEI0BATEILHOCTH U HA3BAaHUIO XUMHYECKOTO
BEILECTBA.

[Tpu pabote ¢ 6azamMu JaHHBIX BaXKHO YYHTHIBATH, UTO TPAHUIIBI MEXAY Pa3HBIMU
TUIaMU 0a3 JaHHBIX YCIIOBHBI — 0a3a MOXKET COAEPKAaTh OJAHOBPEMEHHO CBEJICHUS
0 MOJICKYJISIPHOM M KPUCTAJUTHYECKON CTPYKTYpax, CIIEKTPhI, YUCICHHBIC 3HAUCHUS
(U3UKO-XUMUYECKUX BEJIMYNH, TEKCTOBBIE OMMCAHNS XUMHUECKUX CBOWUCTB.

Pewenue I’lpO(peCCI/lOHaJleO'0pu€Hmup0861HHblx Kelco8 Ha AHANU3 MH(pOpMClLﬂlu o
I’lpOMS’GOaCWlGeHHOﬁ oesimelbHoOCmu yeynoeekda, CBA3AHHOU C nepepa6om7<012 u
noJjiyyeruem seujecnis, a makxoice ¢ DKOI02UYECKOl 6e30NACHOCMbIO.

Pemienue mnpogeccHOHAIBHO-OPUEHTUPOBAHHBIX KEHCOB, CBSA3aHHBIX C
nepepadboTKOl W TMOJYyYeHHMEM BelleCTB, a TaKkKe C IKOJOIMYecKoi
0€30MacHOCTBHIO, PTO YacTh OOYUYEHHS MO AUCIUILIUHE «XuMus». Takue Keuchl
MOTyT OBITh HampaBj€Hbl Ha aHaIM3 HWHPOPMAIMU O MPOU3BOJICTBEHHON
JIEATEIIBHOCTH 4YeJIOBEeKa B 3TOM cepe, BBISBICHHE MPOOJIEM U MPEAJIOKEHUE
PEKOMEHAIMHN 10 YIIYUIICHUIO KOJIOTHYECKONU 0€30MacHOCTH.
Keiicel MOTYT OBITH CBSI3aHBI C Pa3HBIMU ACTIEKTAMH:
o IIpombinuieHHbIe CHOCOOBI MOJY4YeHHS XMMHUYECKHX BellecTB (Ha
puMepe MPOU3BOJICTBA aMMUAKA, CEPHOM KUCIIOTHI).
o JKoJIOTHYECKHE PHCKH B TIpollecce TMepepadOTKH OTXOJO0B, aHaIu3
METOJI0B YIPABJICHUS STUMHU PUCKAMH.
o CootBercTBHE HeSITeJIbHOCTH npeanpusTHi TpeOOBaHUSIM
3aKOHOAATENBCTBA 10 OXPAHE OKPYKAIOIIEH CPEIbl.



JKo0JOruIecKmii cJIea Npou3BoaACcTBa U METOAbBI €TI0 CHUXKCHUA.

IIpumepsbl KeicoB
Hekoropsie TeMbl TpodhecCHOHaAIbHO-OPUEHTUPOBAHHBIX KEHCOB:

AHaJIU3 NPOU3BOJCTBEHHON /J€ATEJbHOCTH XMMHMYECKUX MpeanpusiTuii
U UX BJIMSHUS Ha OKPYXAOIIYIO Cpeay. 3aJiaya — BBIIBUTh COOTBETCTBUE
JESATEIbHOCTH TPEINPUSATUN SKOJOTUYECKUM CTaHAapTaM H pa3paboTaTh
PEKOMEHIAIMKY IO YIYUIICHUIO SKOJIOTHYECKON 0€30MacHOCTH.
JIKOJOTHYECKHE ACTIEKTHI UCMOJIb30BAHMS MJIACTUKOBBIX MATEPUAJIOB U
nepepaboTku miaactuka. Hy)XHO mpoaHann3upoBaTh IPOIECCH EpepadoTKU
IJIACTHKA, BBIIBUTH TPOOIEMBI W pa3paboTaTh PEKOMEHIAIUH 10
YIIYUIIEHHUIO YKOJIOTMYECKON CUTYallUH.

JKOJOTHYECKUIl ayIuT U €ro pojib B O0OECTICUYCHUH IKOJIOTHYCCKOU
O0e3zomacHocTu  mpennpustuii. HeoOxoaumo — MccienoBath — METOJIbI
MIPOBEJCHUS ayJINTA, BBISIBUTH €r0 BIMSHUE HA YIYUYIICHHE 3KOJIOTUYECKOU
CUTYalUU.

IKOJOTHYECKHI CJIe[l MPOM3BOACTBA U METOAbl €ro cHuxeHus. HyxHo
UCCIIEI0BATh MOHSTHE AKOJIOTUYECKOTO ciena  MPOU3BOACTBA,
MpPOAHAIN3UPOBATH  METOAbl  CHUIKEHUS  HEraTUBHOIO  BO3JICHCTBUS
IIPOU3BOJICTBA HA OKPYKAOLIYIO CPELy.

MeToanka penieHust
[Ipu pelieHnr KEWCOB MOMXKHO UCTIOJIB30BaTh CICIYIOMINE MTOIXOIbI:

AHaau3 curyanuu. HyXHO BBISSBUTh NPUYMHHO-CIICICTBCHHBIE CBSI3H,
3aKOHOMEPHOCTHU U MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSX.
BoiaBukeHue rumore3bl penieHus. HeoOXoaumo HaWTU apryMEHThI ISt
JIOKQ3aTeIbCTBA CBOMX YTBEPXKACHUM, 3aJaTh NapaMeTpbl U KPUTECPUH
pEIICHUS.

AHaJIM3 MOJIYYEeHHBIX Pe3yJbTaToB. HyXHO KpUTHYECKH OLICHUBATH MX
JIOCTOBEPHOCTbh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX.
IpeacraBiaenue pe3yabTaToB. Pe3ynbTarel pelIeHUs KEWCOB MOXKHO
MPEICTABUTh B BUJIC BBICTYIUIEHHS C MPE3CHTALACH.

Takke MOXHO MCHOJIb30BATh KEUC-METOJ — METOJ aHaJIu3a CUTyalluu, KOTOPbIN
MO3BOJIIET UMUTHPOBATh PEaIbHOE COOBITHE W HAXOJUTh CIIOCOOBI ONTUMAIBHOTO
pElIeHHs TPOOJIeMBI.

Pecypcnl

JI71s1 MOATOTOBKY K PEMIEHUIO KEMCOB MOKHO UCIIOJb30BATh:

Hay4yHyio u y4eOHO-Hay4YHYIO JquTepatypy. B Hell conepkarcsi CBeIeHHS
O CBOICTBax, coOCTaBe, TMOJYy4YEHUH U OE30MACHOM HCHOJIb30BAHUU
BOKHEUIINX HEOPraHMYECKHMX W OpPraHWYECKHUX BEUIECTB B OBITY U
IIPAKTUYECKOMN IEATEIbHOCTH YEJIOBEKA.

NudpopmanuonHbie  pecypchl  pa3sHOrO  XapakTepa: IIeYaTHbIE |
AJIGKTPOHHBIC W3JaHUs, UHTEPHET-CalThl, 0a3bl NaHHBIX. HyXHO HCKaTh,
non0oupath M HM3y4yaThb MaTepual, CTPYKTypUpOBaTh IOJIy4aeMylo
uHbOpMaITHIO.

Mertoauyeckue MaTepuagbl 10 pasznely «XuMmMus B ObITy H
IIPOU3BOJICTBEHHOM JEATEIILHOCTH YEIIOBEKAY.



3agaun-Kencobl

Keiic Nel. «XJ10p B KH3HHU Y€JT0BEKA))

B Snonuun o6benuHeHHbIMU cujlaMyd HalMoHanbHOTO MHCTUTYTa 3/10POBbSI
u IlpedekrypHoro yHuBepcutrera CuUA3yOKH OBLJIO MPOBEACHO HCCIIECIOBAHUE.
VYueHble BBISICHWIIM, YTO €CTECTBEHHBIC OPraHMYECKHE BEIECTBA BCTYIAKOT B
peaKIMIO C XJIOPUPOBAHHOM BOJION M3-TI0JI KpaHa, o0Opa3ysi OmacHble COCIMHEHHS,
KOTOpBIE MOTYT CIIY)KUTh NPUYMHOM paka. Takue coenquHEeHus Ha3biBaloTCI MX,
TO ecTh «MyTaren ukc» nnm «Hens3BecTHbI MyTareHn».
3apanuda:

1. Ipennoxure crnocoObl YMEHBIIEHUS $IOBUTOTO BIMSHUSA XJIOpAa B MHUTHEBOM
BOJIC HA OPTaHU3M YEJIOBEKA.

2. Hcxonss w3 cBOEW JKMU3HEHHOW MPAKTUKH, MNPUOIU3ZUTEIBHO PACCUUTAMTE,
CKOJIBKO XJIODHPOBAHHOW BOJBI Bbl HCHOJIB3YETE B TEUECHHE MIHS U ISl KAKUX
ueneun?

3. Kakue opransl yenoBeka O0JbIIE BCETO CTPAIAlOT OT BO3/EHCTBUS Xjopa?

4. Kak BIUsET XJOpPUPOBAHHAS BOJA HA YEJIOBEKA MPU KyTIaHUU?

5. Haiinutre nomoiHUTENBHYIO HWH(OpManUMIO O 3aMeHe XJopa IpH
o0e33apakiBaHUU BOJIBI.

6. Vccnenyiite pasinuuHble TOBapbl ObITOBOW XUMHUHU B CBOEM JoMe. CocTaBbTe
CIIUCOK XJIOPCOJIEPKAILUX COEAUMHEHHM, YKaXKUTE MEPbI 0€30I1aCHOCTH MpHU padboTe
C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AstoMmoOmn Honda FCX Clarity Ha BOJOpOAHBIX TOIJIMBHBIX 3J€MEHTaX
e3aat o poporam Epomsl ¢ 2009 roma. B 2011 rony Honda npucoennnuiach k
eBpoIreiickoMy mapTHepcTBY 3kojoruunoii sueprum (Clean Energy Partnership),
MOCJIE YEro BbIBEJIAa HA MEPBBIM IJIAH MPOU3BOJCTBO SKOJOTMYECKA YHUCTHIX
aBromoOunei. A Ha Ilstom MockoBckom MexayHaponHoM aBrocanione BA3
MPEACTaBIII CBOIO HOBUHKY «Jlama-AHTAm» ¢ GayioHaMu BOJOPO/IA U KHCIOPOa.
3aganuda:

1. IMouemy MHOTHME aBTOMOOWJIbHBIE KOMIIAHUM pa3padaThIBAIOT aBTOMOOWIIH,
paboTaroniye Ha BOJIOPOAHOM TOIIJIUBE?

2. Kak BbBIXJIONHBIE Ta3bl aBTOMOOWIIEH, pabOTAOIIMX HA YTIEBOJAOPOIHOM
TOIUIABE, BIUSIOT Ha 3JI0POBBE YETOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOAOMOOUIIEH?

4. HalimuTe TOMOJHUTENIbHYIO HH(POpMAIINIO 00 UX YCTPOMCTBE.

5. Ecnu B Bamieit cemMbe WM y BallluX 3HAKOMBIX €CTh aBTOMOOWIIM, TTOJACUUTANTE,
CKOJIbKO MNPUOIM3UTEIBHO JUTPOB OEH3MHA, ra3a W KaKOoW MapKHU HCIOJIb3yeTe
€KETHEBHO.

6. Kakue BemiecTBa 1 B KAKOM KOJIMYECTBE MOTYT HAXOJIUTHCS B BBIXJIOMHBIX ra3ax
BaIllUX aBTOMOOUJICH?

Paznen 9. UccienoBanue u XuMH4eCKUI aHAJIN3 00beKTOB Onocdepsbl
Tema 9.1.0cHOBBI J1a0OPATOPHOM NPAKTUKH B MNPO(ecCHOHAIbHBIX
JadopaTopusix



dopMa TeKylero KOHTPOJS — MpakTHueckas pabota, jpaboparopHas padorta,
JOKJIaJ] C Ipe3eHTalue

Koax xontpoaupyemoit kommerenumu: OK 01, OK 02, OK 04, OK 07
IIpakTnyeckas paldora: BpinojdHEHWE TUNOBBIX pacyeToB IO TEMaTHKE
HKCIEPUMEHTA (BBIXOJ IPOAYKTA PEAKIIUU, Macca HaBECKU, 00BbEM PACTBOPUTEIIS).
O0OpaboTKa JaHHBIX, AaHAJIU3 U OLEHKA X JOCTOBEPHOCTH (BBIYUCIIEHUE CPEIHETO
3HAYEHUS! SKCIEPUMEHTAIBHBIX JaHHbBIX, IOTPEIIHOCTH).

[IpencraBieHune pe3ynbTaTOB HKCIEPHUMEHTAa B pa3nuyHod (opme (Tabnuia,
rpaduk, oT4eT, TOKIaa, IPEe3eHTALINs).

JlabopatopHast pa6oTra «OCHOBBI JAOOPATOPHON MPAKTUKH.

JlaGopatopHass mocyJa W XUMHUYECKHe peakTuBbl. (OCHOBHBIC J1a0OpaTOpPHBIC
OTIEpAaIIHH.

JlaGopatopHoe oOopyaoBanue. TexHuka O€30MACHOCTH U TMpaBuia padOThI
(moBeneHus ) B 1a00paTOPHUHU.

TeMbl 17151 IOKJIAA0B € Ipe3eHTanuen

JlaboparopHas Tocyia U XUMHYECKUE PEAKTHUBHI.

OcCHOBHBIE JTaOOpaTOPHBIE OIIEPAIIHH.

JlaGoparopHoe o6opymoBaHuE.

TexHrKa 0€30TIaCHOCTH | MpaBmiIa paboThI (TTOBEEHUS ) B TaOOPaTOPHH.

Tema 9.2. XuMu4ecKkui aHaJIU3 P00 BOIAbI

dopMa Tekyllero KOHTPOJS — MpakTUyeckas padota, JrabopaTopHas padoTa,
JIOKJIaJ] C IPE3CHTANEN

Koa xonrposaupyemoit komnerenuuu: OK 01, OK 02, OK 04, OK 07

IpakTnueckasi padora: CrocoObl BEIPAXKEHUSI KOHIICHTPAIIUU PACTBOPOB:
MaccoBasi J10Jisl paCTBOPEHHOTO BEIIECTBA, MOJISIPHASA M MOJISUIbHASI KOHIIEHTPAIUU.
Tutp pactBopa. PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN
Ha pacyeT KOHILICHTPALWK 3arps3HSIOIIMX BEIIECTB U UX CPaBHEHUE C MPEAEIIBHO
nomyctuMbiMu KoH1eHTparmsmu (IT1K).

Omnucanue:

[IpakTuueckass paboTa MOXKET BKIIOYATh HM3YYCHHE OIpPEACICHUNA HTUX
NOHATUH, GopMyl s pacy€Ta U MPUMEPOB pelieHus 3anad. Huxke mpuBeneHb
ujeu st paboThl.

MaccoBasi 10111
MaccoBasi 10J11 pacTBOPEHHOr0 BemlecTBa (®) — O3TO OTHOIIEHHE MAacChl
pPacTBOPEHHOTO BEIIECTBA K MACCE BCEro pacTBOpa. MOXKET BhIpaXKaThCA B JOJSAX
€UHUILIBI WU B MIPOIICHTAX.
IMpumep pacuéra: B 180 r Boasl pactBopwiu 20 r moBapeHHoil comu (NaCl).
HyXHO onpenennTs MacCOBYIO JIOJIIO COJIM B IMOJIYYEHHOM pacTBope. Pemenue:

1. Haiitu maccy pactBopa: mp-pa = m-Ba + mp-yst =20 r + 180 r = 200 r.

2. Paccunrtath MaccoBYIO JTOJIFO COJIM B JIOJISX €AMHUIILI: ® = MB-Ba / mp-pa =

20r/200r=0,1.

3. Ilpu HEoOxoammocTHu niepeBecTH B poreHThI: % = 0,1 X 100% = 10%.

OTtBet: MaccoBas 1ous xjopuaa Hatpust coctasiset 0,1 wim 10%.



MoJisipHasi KOHIEHTPALUSA
MoJisipHasi KOHHEHTPanusa (MOJSIPHOCTB) — 3TO YUCIIO MOJIEH PacTBOPEHHOTO
BelecTBa B 1 nutpe pactBopa. Bwipaxaercs B moub/i. MHOrma oGo3nauaetcs
oykBoit M, nanpumep: 0,5 M NaOH o0o3nauaer pacTBOp ¢ KOHIEHTpaluen
ruapokcuaa Hatpus 0,5 MOJB/I.
®opmyaa mias Bbruuciaenus: Cm = n/V, rie n — KOJIMYECTBO PACTBOPEHHOTO
BEIIECTBA B MOJISIX, V — 00BEM pacTBOpa B JIMTPaX.
MousiibHASl KOHIIEHTPALUS
MousiibHAsi KOHIEHTPAUMs (MOJSTIBHOCTD) — 3TO YHUCJIO MOJIEH PACTBOPEHHOTO
BEIECTBA B | KT pacTBOpuUTENS (2 HE pacTBOpa). BeipakaeTcss B MOJIB/KT.
@opmyaa s BbIYMCIAEHHS: M = n/m, TI€ N — KOJUYECTBO PACTBOPEHHOTO
BEIIIECTBA B MOJISIX, M — Macca pacTBOPUTEIIA B KT.
IIpuMep pacuéra: HyKHO ONIPEACIUTH MOJISIILHOCTh PACTBOPA, MOJYYEHHOTO MPHU
pactBopeHuu 5 T ykcycHou kucioThl C2H4O2 B 1 1 aTanona. IlnoTHOCTH 3TaHONa
paBna 0,789 r/mi. Pemenue:

1. Yucno moinert ykeycHor kuciaoTsl B 5 1: 5,00 T/ 60,05 r/monb = 0,833 Mouns

C2H40:.
2. Macca 1 maranoma: 1,000 i1 % 0,789 xr/m = 0,789 xr sranona.
3. MonsubHOCTh moaydeHHoro pactsopa: 0,833 momns / 0,789 kr pacTBoputens
= 0,106 MmoJab/Kr.

Turtp

Tutp pacTBOpa — »TO Macca pacTBOPEHHOrO BemiecTBa B | M pacTBopa.
Enununa uzmepenuss — r/cm?, r/mi.

®opmyana aas pacuéra: T = m(s-Ba) / V(p-pa), rme m(B-Ba) — Macca

pPacTBOPEHHOIO BEIIECTBA, T, V(p-pa) — oOuuit 00bEM pacTBOpa, MIL.

IIpuMmep pacuéra: Hy>)KHO pacCUMTaTh TUTP PACTBOPA, ECIU Macca PAaCTBOPEHHOTO
BemectBa — 0,2 T, a 006EM pacTBopa — 250 M. Pemienne: TNaOH = 0,2 / 250 =
0,0008 r/m..

BaxHO: TUTp — 3TO YaCTHBIN CiIydyaill MaCCOBOM KOHUEHTPALMU, U B COBPEMEHHOU
AHAJIMTUYECKOW XUMHH PACUEThl C TPUMEHEHUEM TUTPOB BELYT PEAKO.

JlaGopaTopuas pa6ora: 1. (1) MccnenoBaHre XMMUYECKOTO COCTaBa Mpood
BOJbl. PemieHne 5sKCnEpUMEHTAIbHOW 3aJauyd HA BBISBICHHE BPEMEHHOU W
MOCTOSTHHOM JKECTKOCTU BOJbI. OIllEHKa BEPOSTHOCTU YCTPAHEHUS BCEX BHUIOB
YKECTKOCTH B JJOMAITHUX YCIIOBUSIX.

MoxeT BKJIIOUYAaTh TEOPETHYECKYIO YacTh, MCIOJIbB30BaHUE O0OOpYAOBaHUA,
METOJIMKY MPOBEJICHUS U1 00pabOTKY pPe3yIbTaTOB.

Teoperuyeckas 4acThb
KécTtkocTh BOABI — XapaKTEpUCTHKA KadeCTBAa BOJBI, IIOKa3bIBaeT oOIIee
coJiep KaHue CoJel Kaublius U Maraus. PaznuuaroT BpeMeHHyIo (KapOOHATHYIO) U
MOCTOSIHHYIO (HEKapOOHATHYIO) KECTKOCTH:

« Bpemennas :KécTkocThb OOYCIOBJICHA MPHUCYTCTBHEM THAPOKAPOOHATOB
KaJIbIIUS ¥ MarHusl, TIOYTH TIOJHOCTBIO yCTpaHseTcs npu kunsdeHuu. [Ipu
KUIISTYCHUH PACTBOPUMBIE THAPOKAPOOHATHI MEPEXOJSAT B HEPACTBOPUMBIE
KapOOHATHI, M )KECTKOCTh BOJIbI YMEHBIIIAETCSI.



IMocTosiHHAsT KECTKOCTH BBI3BIBAIOT XJIOPUIBIL, CyIb(aThl U HUTPATHI
KQJIbLUA U MarHus, IPU KUIITYCHUHU OHA HE YCTPaHACTCS.

O0masg XKECTKOCTb — CyMMa BPEMEHHOW M TOCTOSHHOW kécTkocTt. Ilo
3HAYEHUIO KECTKOCTU YCTAaHABIMBAIOT KauecTBO BOAbL: 0—4 MMOJB/IT — MArkas,
4-8 — cpenneit xxéctroct, 8—10 — xkécTKasl.

OneHka BepOSITHOCTH YCTPAHEHHS KECTKOCTH B JOMAIIHUX YCJIOBHAX MOXKET
BKJIIOYATh PACCMOTPEHHE METOJIOB YCTPAHEHUS Pa3HbIX BUJIOB HKECTKOCTH:

Meroa KunsiYeHHMs] — TIO3BOJSIET YCTPAaHHUTh TOJBKO BPEMEHHYIO
KECTKOCTB.
Xumnyeckass 00padoTka BOAbI (pPeareHTHbIH MeT0) — I03BOJIAET

YCTPAaHUTh KaK BPEMEHHYIO KECTKOCTh, TaK M MOCTOsHHYyIO. Bona
oOpalaThIBaeTCA CHENMATBHBIMA peareHTaMH, OOpasyIoUMMHU C HOHAMH,
BBI3BIBAIOIIMMHU KECTKOCTh, MAJIOPACTBOPUMBIE COECUHEHUS.
HNoHoo0MeHHBIIT MeTO — OCHOBAaH Ha CHOCOOHOCTH HEKOTOPBIX BEILECTB,
HE PAacTBOPUMBIX B BOJI€, CTEXMOMETPUUYECKH OOMEHUBATh CBOM HMOHBI Ha
MOHBI BHEIIHEN Cpe/ibl (BO/IBI, PACTBOPOB JIEKTPOIUTOB).

Oob6opynoBanue
Jlns mpoBeieHrs paboOThI MOTYT MCIIOJIB30BaThCS:

IIpoObl Boabl ayisg aHanu3a. lIpoObl MoOMemaloT B CTEKISIHHYIO WIH
IUIACTUKOBYIO TIOCYAY, MpOObI, COAEpXKalllie B3BEILICHHBIE BEIIECTBA,
GunbTpyroT yepe3 MmeMOpaHHblid GUIbTp 0,45 MKM MM OymMakKHBIA (QUIBTP
«CHHSIS JICHTay.

PeakTMBBI: CTaHIApPTHBIM  pAacTBOp TpwWioHAa b  SKBHBaJIEHTHOMN
KOHLEHTpaluy, WHAUKATOp  (HampuMmep, SPUOXPOMOBBIA  YEPHBIN),
aMmMmuadHbIi Oydepnsiii pactBop ¢ pH 9-10.

Oo6opynoBanme: OwmopeTka Ha 25 cm®, numetrka Mopa Ha 10 cm®, 3
KOHUYEeCKHEe KoJIObl Ha 250 cm?, MepHas konba Ha 100 cm?.

MeToauka npoBeaeHust
IIpumep MeTOAMKHU onpeaeeHusi 00ei ;KECTKOCTH BO/bI:

1.
2.

B tpu xormdeckue kodb1 oToOpath 1mo 100 cM? aHanm3upyeMoi mpoosl.
Jlo6aBuTh B Kaxkayro kosi0y mo 10 cm® ammuaunoro OydepHoro pactsopa u
WHIUKaTOpa, Tnepememarb. [IpoGa okpammBaeTcss B  WHTEHCHUBHBIN
BUIITHEBBIN 1BET.

TuTpoBaTh pacTBOPOM TPUJIOHA b SKBUBAJIECHTHOW KOHUEHTPALUHA MEIJIEHHO
0 KamsiM J0 IIepexo/la BHIIHEBOM OKpPACKM B TEMHO-CHUHIOIO, HE
MCUE3aI0IIYI0 B TCUEHHUE 2 MUHYT.

IIpuMep MeTOAMKM Ompe/eIeHUsI BPEMEHHOM KECTKOCTH:

1.

2.

B 6ropetky ¢ momoiibio BopoHkH HanuTh pactBop HCl ¢ koHueHTpanuein
0,1 monb-3kB/71 (0,1 H.). BropeTky ycTaHOBUTh Ha HYJICBOE JICJICHUE.

B tpu xon6e Hamute mo 100 mi BomompoBomHON BOabl. OOBEM BOJIBI
OTMEPATH OOJBIITUM MEPHBIM IWJIMHAPOM. B Kaxayro kon0y m00aBUTH 1O
2-3 KamM WHIUKATOpa METUJIOBOTO OPaHXEBOTO, COACPKUMOE KOJIO
NepeMeIaTh.

Boay TuTpoBaTh COJSHOW KHCIOTOM: MPUIMBATHh KHUCIOTY U3 OIOPETKH IO
KaluisiM K BOJIE€ JI0 W3MEHEHMS OKpPACKM HHAMKATOpa OT XKENTOM 10



opaHxkeBo-po3oBoi.  ComepkumMoe  KOJObI TMPU  OTOM  TOCTOSHHO
B30AJITHIBATh, YTOOBI KUAKOCTH IEepeMelnBaInucCh. PUKCUPOBAThH OO0BEM
KHUCJIOTBI, TIOIIEIIIEH Ha TUTpOBaHUE. TUTpoBaHUE MOBTOPUTH €1 2 pa3a.
Oopaborka pe3yabTaToB
HexoTopsbie 3Tanbl 00padoTKH pe3yJibTaTOB:

o Pacuér oOmei kécTKOCTHM TIO JaHHBIM TUTpOBaHMA. OOIIas XECTKOCTh
OLICHUBAETCSI CYMMOH MMOJIb-3KBUBAJICHTOB HMOHOB KaJIbLIUsl M MarHus,
coaepxaimuxca B 1 autpe. OUH MMOJIb-3KBUBAJICHT KECTKOCTU OTBEYACT
conepxaauto 20,04 Mr/i1 noHOB Kambius win 12,16 Mr/i1 HOHOB MarHusl.

o Pacuér BpemeHHOM XécTKOCTH. BpeMEHHYIO KECTKOCTH PACCUUTHIBAIOT
no opmyne: XKsp = ca(HCI) x Vep(HCL) x 1000 / VBogsr, tne Xsp —
BpeMeHHass JkE€cTkocTh Boabl, C3(HClI) — MomspHass KOHIIEHTpaIus
skBuBasieHTa HCl, Vep(HCl) — cpennuit 066EM pactBopa HCI, momeammit
Ha TUTPOBaHUE, VBOJbI — 00BEM BOJIBI, B3SITOM HA TUTPOBAHHUE.

o« OneHka BepOSTHOCTH YCTPaHeHHMs :KécTkocTH. Hampumep, MOXHO
pPaccMOTpeTh, HACKOJIBKO A((PEKTUBHO KHUISTYCHUE YCTPAHSET BPEMEHHYIO
HKECTKOCTh, U HACKOJBKO — TIOCTOSIHHYHO. TaKkke MOYKHO OLICHUTD,
HACKOJIbKO PEareHTHbII METOJ IMO3BOJIAET YCTPAHUTh KaK BPEMEHHYIO
HKECTKOCTh, TaK U MOCTOSHHYIO.

JlaGopaTopnas padora: 1. (2)
OmnpenesieHue ;KeCTKOCTH BOABI.

eab padoThI - NPOBEICHUE aHAIN3A BOJIBI HA )KECTKOCT.

XecTkocTh - OAWMH W3 TEXHOJOTHUYECKHMX TIOKaszaTesied, MPUHATHIX IS
XapaKTEPUCTHKH COCTaBa M KAYECTBA IPUPOTHBIX BO/I.

XecTkoii Ha3pIBAlOT BOAY C TIOBBINICHHBIM COJEP)KaHUEM HWOHOB
Ca?* u Mg?*.

Cymma koHueHTpaumii monoB Ca’t u Mg?t apngerca KkonamuecTBEeHHOM
MEPOM KECTKOCTH BOJBI;

K = C(Ca?*) + C(Mg?")
M3MepstoT JKECTKOCTh YHCJIOM MHJIMMOJIEH DSKBHUBAJICHTOB HOHOB YKECTKOCTH
(Ca* u Mg?") B 1xr BoabI (MMOJIE/KT).

B cBsi3u ¢ TeM, 4TO MIIOTHOCTH BOJABI OJIM3KA K €AMHUIIC, KECTKOCTh MOYKHO
HU3MEPATH B MMOJIB/AM HJITH MMOJIB/JI,

[Ipu pacuerax, CBSI3aHHBIX C )KECTKOCTHIO BOJIBI, CJIETYET YUUTHIBATH, YTO
3(Ca?*) = 1/2Ca%t ud(Mg?*) = 1/2Mg?*

M,(Ca%*) = 1/2M u (Ca?*) = 20r /MoJsb U
M,(Mg?*) = 1/2M u (Mg?*) = 12r /moJb
rae M, - MosibHasg Macca HOHa.

Hanpumep: 0,2r - 310 macca 0,01 monb umu 10 Mmoins sxBuBanenTos Ca?t.
Paznnuatrot sxecTkocTh BoAbl 001yto K, kapboHatHyto (BpeMeHHyto) K, u
Hekap6onatayro K, .

B cBsi3u ¢ TeM, 4TO B BO3IyX€e IOCTATOYHO BeNUKO cozepkanue CO,, B IpUpOTHOM



BOJE €CTb pACTBOPUMBIM JHMOKCUI yriepoaa. lIporexaer B3ammonencTBhe
CO, c H,O0:
CO, + H,0 = H,CO; = H* + HCO3,

pe3yibTaToM  KOTOPOTrO  sIBJIsieTCs  0Opa3oBaHME  T'HAPOKApOOHAT-HOHA.
KonuenTpauus nonos Ca®t u Mgt B Boge, 5KBMBaNEHTHaA COAEPMKaHMIO MOHa
HCO;, onpegpenaeT KapbOHATHYIO *KECTKOCTb BOAbl, @ KOHLEHTPALMA MOHOB
Ca?* u Mg?* , oskBuBanentHas BceM npoumM anuoHam (SO37,Cl mT.pn.), -
HekapOoHaTHy0. CyMMa KapOOHATHON M HEKapOOHATHOW YKECTKOCTH COCTAaBISIET
00110 )KECTKOCTh BOJIBI.

Takum oOpa3zom, BpeMeHHasi *KECTKOCTh BObI BBI3BIBACTCS MPUCYTCTBUEM
rugapokapoonatoB - Ca(HCOs)2, Mg(HCOs)2 nocTosiHHast >KECTKOCTh BBbI3BaHa
TIPUCYTCTBHEM B BoJie CyIb(aToB u xnopuaos Ca’tu Mg?t .

[Ipu KoHTposie KauecTBa BOJBI OMNPENETSAIOT €€ JKECTKOCTh. Jlns
oTpejieieHus] OOIIel >KECTKOCTH HCHOJB3YIOT METOJ[ KOMILIEKCOHOMEeTpun. B
OCHOBE J3TOT0 METOJa JIEKUT TUTPOBAHUE BOJBI B MPUCYTCTBUM aMMHUAYHOTO
Ooydepuoro pactsopa (pH=9,0) u mnaukaropa pactBopoM KomruiekcoHa III mo
nepexo/ia PO30BOM OKPACKU B TOIYOYIO.

[Ipu aHamu3e NPUMEHSIOT OAWH U3 UHIAMKATOPOB: KUCIOTHBIM XPOM CHUHUU
K wn spuoxpom uepHsiii T. B npucyTcTBuu HOHOB xecTkoctu Ca’tu Mgt atn
WHJUKATOPbl OKPAIIMBAIOTCS B PO30OBBIA I[BET, B OTCYTCTBUU - B TOJIyOOH.
Kommnexkcen III - nBy3amenieHHass HaTpueBass COJIb JTEICHAUAMUHTETpA -
YKCYCHOM KUCJIOTHI:

[Ipu THTpOBaHMHU KECTKOM BOABI pacTBopoM komruiekcoHa III oOpazyercs

BHYTPUKOMIUIEKCHOE COEIUHEHHUE:
T.e. CBA3BIBaIOTCA MOHBI Ca’tu Mg?". [1osToMy B KOHIIE THTPOBAHMS MHIUKATOP
U3MEHSAET OKpacKy, pacTBOp CTaHOBUTCA roiyObiM. OrmpeneneHue KapTou
KECTKOCTU BOABI - /K, CBOTUTCS K OMpPENEICHUI0 KOHIIEHTpaMH TUApOoKapOoHara-
noHa HCO3 u, TeM cambIM, 3KBUBJICHTHOW 3TUM HOHAM KOHIEHTPAIMM HMOHOB
xectkoctn Ca’tu Mg?t,

AHaJIN3 TPOBOAST METOAOM HENTPAIU3ALIUH.

B ocHOBe »3TOrO MeToma JEXUT TUTPOBAHUE BOABI B IPUCYTCTBUHU
WHJMKATOPa METWJIOBOI'O OPaHKEBOI'0 PACTBOPOM COJITHOW KMCIIOTHI 10 IEPEXoaa
JKEJITOW OKPACKU MHJIUKATOPa B OPAHXKEBYIO.

MeTunoBbI OPaHKEBbIM - KUCIOTHO-OCHOBHOM WHIMKATOP, W3MEHSIOIIUN
CBOIO OKpacky oT kpacHo# nipu pH < 3,1 no xxenroii ipu pH > 4,4,

B Touke nepexona 3,1 METUIOBBIN OpaHKEBBIN UMEET OPAHKEBYIO OKPACKY.
Annon HCOj3 - B BoJi€ TUAPOIIU3YETCS:

HCO3 + H,0 = H,CO; + OH

[TosaTomy npu ycnosuu 2K, > 0 Boga MMEET MENOYHYIO PEAKLHIO CPEABI U
METUJIOBBIM OPaH)KEBbIM B HEW OKpalmleH B Kearblid 1BeT. [Ipu TuTpoBanuwn
pactBopoM HCI Takoii BoJibI MpOTEKAET peakiiusi HEUTpaTu3aluu:

OH™ + H* = H,0



Won H* neitrpanusyer xoandyectBo moHOB OH ™~ @, DKBUBAJIEHTHOE KOHIIEHTPALMU
nona HCO3

AHanu3 BOJIbI Ha JKECTKOCTh MPEANOaraeT 00bIYHO:

a) onpenenenue oomiei xectkoctn K,

0) onpeneneHue kKapOOHATHOM xecTKocTH 2K,

B) BBIUMCIIEHUE HeKapOoHaTHOM sxecTkocTu K, = W, — XK,

IKCIMEPUMEHTAIbHAA YACTh.
OmnbIT 1. YcTaHOB/ICHHE TOYHON KOHIEHTPAIUM PACTBOPA COJISIHOM KHCJIOThI
KoHueHTpamuioo pactBopa COJISIHOM KHCIOTHl YCTaHABIMBAIOT, THUTPYS €ro
pacTBOpoM KapOoHaTa HATpUs C TOUHO U3BECTHOM KOHIIEHTpAIUEH.

CO%™ + 2H* & H,0 + CO,

1.1 Ilpucomoenenue pacmeopa nepeudHOZ0 CHaHoapma

Boeruucnuts maccy Na, CO3, HeoOxonumyto st mpuroroiienus: 100mi1 pactBopa ¢
koHueHTpamuei C,; = 0,1Monb/m1.

[IpuroroBienue pacTopa

B3Bemennyro Ha aHamuTH4eckux Becax (¢ TouyHocThio £ 0,0002rr.) HaBecky
Na,CO5; nepeHectu B MepHyI0 K010y oO0bemom 100 mii. PacTBOpUTH BEIIECTBO B
HEOOJIBIIIOM 00BEME TUCTHILIMPOBAHHOW BOJIBI U 3aTEM JOBECTU 00BEM pacTBOpa
BoJOM 10 MeTku. Koi0y MI0THO 3aKpbIiTh MPOOKONW W PacTBOpP TIIATEIHLHO
nepemMemnarb. BoIYUCINTS KOHIIEHTPALMIO MIPUTOTOBJIEHHOTO PacTBOpA.

1.2. Ycmanoenenue mounoii KoHueHmpayuu pacmeopa CoAAHOU
Kucinomul

B koHuueckyro kojOy mnepeHecTH mnumneTrkod 20Mi pacTBopa KapOoHaTa
HaATpHsl, MPUOABUTH 1-2 Karid METUIIOPAHXKaA.

[ToAroTOBUTH OIOPETKY C pPAcTBOPOM COJISHOW KHCIJIOTHL. THUTpPOBAThH
MIPUTOTOBJICHHBIA PACTBOP KapOoHAaTa HATPHsl PACTBOPOM COJISTHOM KHUCIOTHI 10
Mepexo/ia OKPaCKH MHJMKATOpPA U3 KEITOW B OPAH)KEBO - PO30BYI0. TUTpoBaHuUE
MOBTOPUTH 2-3 pa3a. [lomydyeHHble JaHHBIC 3aMUCaTh B TAOJUILY.

Ilepeo kaxcovim mumposanuem 3anoHAmMb OWOPEMKy pPACMEOPOM 00
HYJ1€6020 0€NeHUA WIKAIb.

Pe3ynbTaThl TUTPOBAHUS

Ne V(Na,CO3),Ma V(HCI), ma V (HCD) opegpr M

20

WINPF-

BpIuncianTh KOHUEHTPALMIO COISTHON KUCIIOTHI:
C,(HCI) - 2HCl - CaCl, + 2H,0 + 2CO0,

[Ipu TUTpOBaHUYU KUCIOTOM, 70OABIEHHON B BOAY, HHIANKATOP METHIOPAHK
U3MEHSET CBOIO OKpacKy, KOTJIa B PacTBOPE MOSBISIETCS HEOOBINONW H30BITOK
KHUCJIOTBI.




OtMmeppTe ¢ momoIIb0 MepHOro muwmHApa 100mMi BOAbl U MEPEHECUTE B
KOHUYECKYIO KOJIOY Ul TUTPOBAaHHUS, IpHOaBbTe M0 1-2 Karum Metuiopanxa. s
yZoOCTBa ONpe/eleHNUs. TOUKH 3KBUBAJEHTHOCTH, B JIPYrol Koj0e MPUTrOTOBUTH
pacTBop «cBuzaeresms» - K 100 mu1 qucTWIMpOBaHHOW BOABI MpUOABUTH O 1-2
KallJIi METUJIOpaH)Xa M COJISIHOM KHUCJIOThL. B mepByro konlOy NpuiIMBaIOT U3
oropetku 1o kamsaM 0,1H pacTBOp COJIIHOM KHUCIIOTHI 10 TE€X MOpP, MOKA OT OJIHOU
KaIlJIi KUCJIOTHl OKpacka M3 JKEITOW NEepelJeT B OpaH)KEBO — pO30BYIO (IIBET
CPaBHUBAIOT C OKPACKOHN «cBuaeTeNs»). TurpoBaHue moBTOpsitoT 2-3 pasza. s
pacyeToB MPUHUMAIOT CPEAHUIN pe3yIbTarT.

Ne V(H,0), Mma V(HCI), mn V (HCD) opeops M

100

WIN|F-

Pacuet BpeMeHHOM KECTKOCTH BOJIbI TPOBOASAT MO (hopMyJie:
K, =V,.C.1000/V,

rae 2K, - BpeMeHHas KecTKOCTh BOJIbI, MMOJIL/1 3kB Ca®tu Mg?*,
V, - 00beM pacTBOpa KUCIOTHI, U3PACXOIOBAHHOTO HA TUTPOBAHUE,
C - MOJIsIpHAsi KOHIIEHTpAIUs SKBUBAJICHTa KUCIIOTHI,
V, - 00beM BOABI, MII.
OmnsIT 3. OnpenesieHne 0011eH KeCTKOCTH BOAbI KOMILTIEKCOHOMETPHYECKUM
crocooom.
Onvim 3.1 Ilpucomoenenue pacmeopa nepeuyvHO20 cmanoapma — pacmeopa
MgCl,
Paccuutates HaBecky MgCl, - 6 H,0 nHeobxoaumyro misi mpurotoBienus 100 mn
pacTBOpa ¢ MOJISIPHOM KOHIIeHTparuei sxkBruBasienTa (0,02 MoJb/m.
[IpurorosyieHue pactBopa
B3Bemiennyro Ha aHanuTH4eckux Becax (¢ TouyHocThio £ (,0002rr.) HaBecky
MgCl, - 6 H,0 mepenectn depe3 Cyxyr BOPOHKY 0e3 MOTEph B MEPHYIO KOJOY
o0beMoM 100 M. CMBITH ¢ BOPOHKM OCTaTKU COJIM JTUCTUJUIMPOBAHHON BOAOW W
MOJIHOCTHIO PACTBOPUTH BEIIECTBO B HEOOJIBIIIOM 00BEME BOJIBI U 3aTEM JTOBECTH
00beM pacTBopa Bojoi 10 MeTkH. [lociennue Kamau Boabl JOOABIATH IMUIICTKOM.
Kon0y nioTHO 3aKpbITh TPOOKOM U pacTBOP TIIATEIHHO MEPEMEIIATh.

Bpuncnuth MOJSPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTa MPUTOTOBIECHHOTO
pactBopa MgCl,

3.2 Yemanoenenue mounoii konyenmpayuu pacmeopa mpuiona b.

B Oropetky HanuTh pactBop TpujoHa b. YcraHOBUTH ypOBEHb pacTBOpa Ha
HYJICBOM JICJICHUH IITKAJTBI.

[Tepenectu mumnerkorr 20 mu1 mepBUYHOTO cTaHmapta — pactBopa MgCl, B
KOHUYECKYIO0 KOJIOy, MpuiuTh 5 mu OydepHOro pactBopa W pa30aBUTh PacTBOP
Bojoil 10 100-150 mu. B pacTBOp BHECTM Ha KOHYMKE IIMATENs] WHIMKATOPA
pHOXpOMa udepHOro. PacTBop OTTUTpyiTE pacTBOpoM TpuioHa b no mepexona




OKpacKd pacTBOpa M3 BHHO- KPAaCHOM B CHHIOKO. TUTpOBaHHE NOBTOPUTH N0
MOJIYYCHUS] CXOMSIIUXCS pPe3yJbTaToB, T.€. O PE3YJIbTATOB, OTIMYAIONINXCS HE
6oxee, yeM Ha £ 0,05 M.

Ilepeo Kaxcovim mumposanuem 3anoHAmMb OIOPEMKy pPACMEOPOM 00
HYJ1€6020 Oe/leHUsA WKAbl.

No V(MgCly),mn | V(Tpusnon B),ma | V (TpusioH B) ey, M
1 20

2

3

[Io moay4YeHHBIM BBIYMCIUTH MOJISIPHYIO KOHLIEHTPALMIO 3KBHUBAJIEHTA pPacTBOpa
TpuioHa b.
Cy (Tpunon B) - V(Tpuson b) = C,(MgCl,) - V(MgCl,)

3.3 Onpeoenenue odoweil Hcecmkocmu 600l

Otb6epure mepHbIM 1uiHHApoM 100 M1 BOABI M TEPEHECUTE €ro B
KOHHWYeCKylo Kkoyi0y. JloGaBbTe K wucciaeayeMod mpobe SMia  aMMHUAYyHOTO
OydepHOoro pacTBOpa M HECKOJIBKO KpPUCTAUIMKOB (HA KOHYHUKE IIIATEIs)
WHIUKATOPA 3PUOXPOM YEPHOTO.

[IpuroroBieHHy0 mpoOy NTpPU TOCTOSHHOM TIIOMEIIUBAHUM OTTUTPYWUTE
pacTBOPOM KOMILJIEKCOHA IO MEPEX0/ia OKPACKH MHIWKATOpa U3 BUHO-KPAcHOM B
CUHIOIO. Pe3ynbrarel TUTpoBaHMs 3anumurte. [[oBTOpuTEe TUTpOBaHUE €lIE pas3.
Ecnu pesynpraThl AByx THUTpoBanHuii coBmamyt (AV <= 0,1mu), paccuuTtaiite
oOLIYyI0 KECTKOCTh BOABL. B MpOTUBHOM ciy4yae, OTTUTPYWTE elie OAHY IpoOy.
Haiinutre cpennee 3HaueHne oObema komiuiekcoHa III, u3pacxomoBanHOe Ha
TUTPOBAHHE BOJIBI.

Pe3ynbpTaThl OMbITa CBEANTE B TAOIUILY:

O6BeM pacTBOpa MoussipHas O6BeM OO611as )KeCTKOCTh
Tpuiiona b, KOHIIEHTpaLUs HCCIIEyEMOM BOJBbI,
v, DKBHUBAJICHTA poObI BOABI, X,
Tpunona b, C, 4]

OO111y10 KECTKOCTh BOJIbI PACCUUTHIBAIOT MO (popmyIie:

X, = C,V,1000/V, [Mmoms /1]

['ne V; - 00beM aHaTM3UpPyEMO BOJIBI, MII

V, - 06bem pactBopa Tpusnona b, mi

C, - MonsipHast KOHIIEHTpaIus SKkBuBajieHTa Tpusiona b, Mmosb/n

1000 - xoa(punreHT nepeBoaa MOJIb/JI B MMOJIB/JT
CnenaiiTe  BBIBOJLT O  KECTKOCTH (OepeTe  BEIMYMHY  IKECTKOCTHU

JK,) nccrnemyeMoil BoJpI HA OCHOBAaHUH TaOIHIIHI 1.

Ta6nuna 1. Knaccudukaius Boabl MO CTENIEHU KECTKOCTH




Yuciio MMOJIB/J1 HOHOB Mg2+1/1 Ca?* XapaKkTepUCTUKA KECTKOCTH BOIBI

<4 MSITKast

48 YMEPEHHO-KECTKast
8+12 JKecTKast

> 12 OYCHB JKCCTKasI

HekapOoHaTHY10 X€CTKOCTh BOJIbI /K, HAXOJIAT MO pa3HOCTU
XK, = XK, — XK,

Tembl 1J151 TOKJIAI0B C IPe3eHTALIUEH

Knaccuduxkarus mpo0 BoAbl 10 BUAY M Ha3HAYEHUIO, UCXOJSI U3 €€ XUMHYECKOTO
COCTaBa.

OpraHonenTuyeckrue CBOICTBa (3amax, MPO3pavyHOCTh, IIBETHOCTh, MYTHOCTH)
BOJIbI.

KucnoTHOCTh 1 mIe104HOCTh BOABL. PH Cpeabl U METO/IBI €€ ONpEIETICHHUS.
2KecTkoCTh BOJIBI M1 METOABI €€ ONPEACICHUSI.

CymHOCTh METOJIa TUTPOBAHUS.

Bupl s)kecTKOCTH BOABI (BpeMEHHAs U MIOCTOSTHHAS ).

JKectkocTh BOABI Kak IIPUYMHA BBIMAJACHUS OCAJKOB WM OOpa3oBaHUs
COJICOTJIOKEHU I, UMEIOLIUX MECTO B OBITY M Ha MPOU3BOJICTBE.

CocraB coJeil, BhI3bIBAIOIIMX )KECTKOCTh BOJIBI.

XUMUYECKHUE TPOLIECCHI, YCTPAHSIOIINE KECTKOCTh BOJIBI.

VYpaBHEHUST XUMUYECKUX PEAKIUN, ULUTIOCTPUPYIOIIUX MPOLECCHl, TPOUCXOAIINE
MIPU YCTPAHEHUU KECTKOCTH.

YcrpaneHre BpeMEHHOM dKECTKOCTH OBITOBBIMU U XUMHUECKUMH CLIOCOOAMH.
Crioco0Obl ycTpaHEHHS TTIOCTOSTHHOM KECTKOCTH.

Tema 9.3. XuMH4ecKHH KOHTPOJIb KAa4eCTBAa NPOAYKTOB MUTAHUA

dopMa TeKyllero KOHTPOJS — MpakTUdyeckas padota, yrabopaTopHas padoTa,
JIOKJIaJ] C IPE3CHTANEN

Koa xonTpoaupyemoii komnerenunu: OK 01, OK 02, OK 04, OK 07

IIpakTnueckas padora: OpraHnyecKkue 1 HEOPraHMYECKHUE BEILIECTBA, BXOIAIINE
B COCTaB MPOAYKTOB nutanus. OnpeeneHne cocrapa 0101 Ha CoAepKaHue MaKpO
Y MUKPOJJIEMEHTOB.
PemieHne mpakTUKO-OPUEHTUPOBAHHBIX 337a4 MO COCTABJICHUI JIUETUYECKOIO
MEHIO Pa3JIMYHBIX TUIIOB.

N3ydeHne TEOpEeTUUECKUX OCHOB, HCIOJb30BaHWE OOOpYJAOBaHUA U
MPOBE/ICHUE PKCIIEPUMEHTOB, a Takke 0(hOpMIIEHHE PE3YIIbTATOB.

eab padoTbl — 3aKpENUTh 3HAHUS O KJlaccaX OPraHUYECKUX COCAUHEHUUN
U OCBOUTH IMPAKTUYECKUE HABBIKM KAYECTBEHHOTO OIPEACICHUS OCHOBHBIX
KOMITOHEHTOB MTPOAYKTOB TUTAHUS.
Teopernvyeckue 0CHOBBI
HekoTtopsie TeMbl, KOTOPbIE MOKHO BKJIFOYHUTH B pa0OTY:




Kaacesl  opranmyeckux coeauMHeHuH (yrieBojabl, O€NKH, KUPBI,
BUTaMUHBI). MOXXHO H3Yy4HUThb, HalpUMEp, KayeCTBEHHbIE pEaKUUU Ha
oOHapy>KEHHE STUX BEUIECTB B IPOAYKTaX MUTAHUS.

MaxkpoHyTpueHTbl (O€JIKH, XUpPBI, YIJIEBOAbl, MUHEpAJbHBIE COJIM) H
MHMKPOHYTPHEHTBI  (MUKPO3JIEMEHTBI, BOJO- U KUPOPACTBOPUMBIE
BuTaMuHbl). CoaepkaHuE B MPOAYKTAX MUTAHUS 3TUX BELIECTB ONpPECIISIET
MUIIEBYIO IEHHOCTb MTPOJYKTOB.

Meroasl uHccleI0BaHMS NHIIEBBIX MNPOAYKTOB. [[nsg onpenenenus
KOJIMYECTBA WJIM KAueCTBAa OTAEJIbHBIX OPraHMYECKUX W HEOPTaHUYECKUX
BEILECTB HCIIOIb3YIOT XMMUYECKHE METObl, B OCHOBE KOTOPBIX JIEKAT
cneunpuyeckue i HUCCIEAyeMOIro BEIIEeCTBA KOJMYECTBEHHbIE WU
KAUECTBCHHbIE XUMHUYECKHE PEAKLHH C ONPEACIEHHBIMA pPEaKTHBAMHU.
Takxke TPUMEHSIOT (U3UKO-XHUMHUYECKHUE METOJbl JUIsl KOJIWYECTBEHHOIO
OIIPEEIIEHUS] OCHOBHBIX KOMIIOHEHTOB ITPOJYKTOB.

OOmiee coxepxkaHHe MHHEPAJTbHBIX BeHIECTB MOXKHO OIPEIEIUTh C
IIOMOILBIO O30JIEHUSI — METOJA, IPU KOTOPOM IPOAYKT CXKHUIAKOT, a 3014,
MOJTyYEHHAs! MOCJI€ CKUTAHUS OPraHUYECKUX BEILECTB, Ja€T NPUOIMKEHHOE
IIPEICTABIICHUE O KOJIMYECTBE MUHEPAJIBbHBIX BEIIECTB B IIPOIYKTE.

Oob6opynoBanue
J171s1 BBITIOTHEHUS MPAKTUIECKONU PabOTHI MOTYT IMOTPEOOBATHCS:

Ipoaykrsl 11 uccinenoBanusa. Hampumep, Mosoko, OyJIbOHHBIE KyOHKH,
MyKa, KapTo(eb.

PeakTHBBI 7151 IPOBEICHNS KAUECTBEHHBIX peakuui. Hanpumep, pacTBOpsI
TUAPOKCUIA HATPHUSA, METHOTO KyIIOpOCa, TIIFOKO3bI, pacTBOp HoAa.
OobOopynoBanme Ui TPOBEICHUSI SKCIEPUMEHTOB: CIIMPTOBKA, IITATUB C
poOupKaMu, MPOOUPKOAEPKATEb.

BaxxHo coOmtoniaTe mpaBuiia TEXHUKH 0€30MacHOCTU MPpHU paboTe ¢ XUMHYECKUMHU
pEaKTUBAMM.

MeToauka npoBeaeHust

Hekortopsle sTamnsl MpakTUuecKon paboThI:

N3yyeHue UHCTPYKUMII 1O BBINOJHEHUIO paboThl. B Hux moapoOHO
ONHKCaH TOPSIOK BBHIMOJIHEHUS KaXKIAOrO OIbITa, yKa3aHbl HEOOXOIUMbIE
peakTUBbI U 000PYIOBAHUE.

IIpoBenenune skcnepuMeHTOB. Hampumep, MOXXHO MPOBECTH OMNBIT HA
colepkanure Oenka (OMYypeTOBYHO pPEakiMio) — MpU ACHCTBUM Ha OEJIKU
pacTBopa THApPOKCHIA HATpusi U cojiu cyiabdara Meau (2) BO3HUKAET
CUpEHEBOE UK (PHOJIETOBOE OKpAIlIBaHUE.

Ha0uronenune 3a M3MeHeHMSIMH U aKKypaTHas (UKcalus pe3ysbTaToB B
POTOKOAX.

AHaJM3 TOJYYeHHBIX Pe3yJabTaTOB U (HOPMYIUPOBAHHE BBHIBOJIOB.
Hanpumep, MOXXHO cjenaTh BBIBOJA, YTO MOJHBIA HAOOp NHUTATEIbHBIX
BellecTB (OENKH, XKHUPbI, YIICBOJbI) CONEPKUTCS HE BO BCEX IMPOIYKTaX
UTaHUSL.

Baskno: mpo0a 1151 aHamu3a T0DKHA OBITh MPECTAaBUTEILHONM — COCTaB MPOOKI U
BCEU MapTUH MPOAYKTA JOJKHBI OBITh WIECHTUYHBIMH. Takke mpoba He JOJDKHA



COJIEpKaTh 3arpsi3HEHUN — HHU U3 YCTPOICTBa MpoOO00TOOpa, HU M3 MaTEpHUAaOB
KOHTEMHEpPa, HU U3 BO3AYyXa, HU U3 KOHCEPBUPYIOIIETO PEAKTHUBA.

Od¢opmienne

Pe3ynbpTaThl mpakTHYEeCKO paboThl MOKHO OOPMUTH B BHUJIE:

o Tabauubl ¢ HA3BaHHWEM NPOAYKTOB, COACPKAHHEM MUTATEIbHBIX BEUIECTB
Ha 100 r npoyKTa U JpyruMHU JaHHBIMHU.

o Otuéra O mponenaHHON paboTe, B KOTOPOM HYKHO UYETKO HaIMCATh
Ha3BaHUE, UEJIb BBIIOJHEHMS, KpPAaTKHE OTBEThl Ha BOIPOCHl JUIS
MOJITOTOBKU, OOBEKTHI U PE3YTbTATHl UCCIICTOBAHMS.

o 3akiiovyeHusi ¢ o00o0OmIIeHHEM, cHCTEMaTu3alued WM 00OCHOBaHHEM
pPE3yJIbTATOB MCCIIEOBAHUMN.

Pexomenayercsi:

o« M3yunTh JITHKETKH THIIEBBIX YHNAKOBOK TMPOAYKTOB — HaWTH
UH(OPMAITUIO O COCTABE BXOSIINX B HUX MUTATEIbHBIX BEIIECTB.

o [IIpoananu3upoBaTh COCTaB MPOAYKTOB, HCIOJB3yd HWH(MOpPMAIUIO Ha
ATUKETKaX, — OMNpEeJeINTh, Kakhe MPOIYyKThl HauOoOJee IOJEe3HBbI s
3JI0POBBS, a KaKHUe CIeAyeT yHOTPeOIsITh B YMEPEHHBIX KOJTUYECTBAX.

JlabopatopHass padora: lccnenoBaHue XHMHUYECKOIO COCTaBa IPOAYKTOB
IIUTaHUS.

OOHapyXeHue HUTPATOB B MPOAYKTAX MUTAHUS.

HccnmenoBanne MarepualioB  MOJYKOJIWYECTBEHHBIM ~ METOAOM  ONPEACIICHUS
HUTPATOB C HCIIOJIb30BAaHUEM AU(EHUIaMUHA (KOPHEIJIOAbl OBOLIEH, JIUCThI U
KOYEpPbIKKa KamyCThl, II0AbI (DPYKTOB). AHAJIU3 YPOBHS 3arpsi3HEHUsS HUTpaTaMu
10 MHTEHCUBHOCTH OKPAIIMBAHUS IPOJIYKTOB PEAKIIMH.

Bxitouaer ucciieqoBaHue KOPHEIUIOAOB OBOUICH, JUCTHEB M KOYEPBIKKHU
KamyCThl, IUIOAOB (DPYKTOB TOJYKOJUYECTBEHHBIM METOJIOM OIpEIACICHUS
HUTPATOB C UCIOJb30BaHUEM audeHuaMuaa. CylniHOCTh METO/da — BHU3yallbHAas
OIICHKA OKpAIlICHHBIX COCIUHCHUH, OO0pa3ylomuxcs TMpU B3aUMOJCHCTBUHU
HUTPATOB ¢ TU(DEHUITAMUHOM.
eab padoThl
Onpeneaurs coJep:kaHue HHUTPATOB B HCCIEAYEMBbIX MOpojaykTax. Takke
MOYKHO:

e OILICHUTH COJICPYKAHUE HUTPATOB B PA3HBIX YACTAX MPOJIYKTOB (HArpuMep, B
KOUYEPBKKE KalyCThl, B CEP/IIIEBUHE MOPKOBH);

e YCTAHOBUTH, HE TIPEBBIIMIAET JIA COJACpPKAHUE HUTPATOB MPEACITBHO
nonyctumble koHueHTpanuu (ITIK), ycraHoBieHHBIE I OBOIIEH U
bpyKTOB.

MeTon 1Mo3BoJIsSE€T OIIEHUTh KOHIIEHTPAIMIO HUTPATOB B IPOOE MyTEM BU3YaIHbHOTO
CpPaBHCHUS  WHTCHCUBHOCTH  OKpPAaCKM  pACTBOPOB  CpaBHEHHUSI M  COKa
aHaJIM3UPYEMbIX 00pa3LOB.

O6opynoBanue

Jlist uiccnietoBaHus MOTYT TOTPEOOBATHCA:



o MHccaenyemsblii MaTeprasa — KOPHEIUIOABI OBOLIEH, JTUCThI U KOYEPBLKKA
KaITyCThl, 10161 PYKTOB.
o 1% pacrBOop AupeHHTAMUHA B KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTE —
peareHT J1sl ONpeIeSICHUs] HUTPaT-uOHOB.
o IlpenmerHble cTEKIIA.
o Ilumerka.
o Crynka ¢ mecTUKOM.
o CrekJIfTHHAA NMAJIOYKA.
BakHo: npu paboTre ¢ KOHUEHTPHUPOBAHHOM CEPHOM KHUCIOTOM HEOOXOIUMO
coO01aTh MEpPHI 0€30MMACHOCTH — OHA MOKET OCTaBIIATh OKOTH IPH MONaJaHUuU
Ha KOXY.
Meroauka nposeaeHust
IHoaroroBka marepuaJa:
o Hccnengyemslii MaTeprall OUMCTUTh OT 3arpsI3HEHUMN, pACTEPETh B KAIIUIY U
OT)KaTh YEPE3 MapJIko.
o BpDKaThIN COK KalHYTh HA TPEAMETHBIE CTEKIIA.
JloO0aByieHHe peareHra:
o 1% pacTBOp AudeHnIaMUHA B KOHIEHTPUPOBAHHON CEPHOW KUCIOTE IO
KaIjIsiM 100aBUTh K MPoOaM COKa MCCIIEAYEMbIX OBOLIEH U (PPYKTOB.
BusyaabHoe HaO/I0aeHue!
o buenno-ronyboe oxpalmMBaHME — HHU3KOE COJAEpPNKAHUE HUTPAT-UOHOB
(6omee 0,001 mr/m).
o TonybGoe — cpennee (6osiee 1 Mr/m).
o Cunee — BrIicokoe (06onee 100 mr/i).
B oTrcyTcTBME HUTPATOB COK HE U3MEHSET IBET.
IHoBTOpHOCTH ONBITA — Hanpumep, 3 pa3a. B ciydae COMHEHUN B COAEpKaHUU
HUTPATOB PSIIOM KamaroT KaJuOPOBOYHBIA PACTBOP C M3BECTHOM KOHIIEHTpAIuei
BEIIECTBA U MOBTOPSIOT PEAKIHIO C TU(PEHUITAMUHOM.
HNuTepnperanus pe3yabTaToB
Pe3yabTarbl ucciieq0BaHusi MOKHO OGOPMHTH B BHJE TAaOJHUIBI, HAPUMEp, C
rpajamnueit cojepkanus HUTpaToB. B Tabmuile MOKHO yKa3aTh:
e XapakTep okpacku (O1emaHo-Tony0as, royoasi, CUHsI),
e COZICp)KaHWE HUTPATOB (HAIIPUMED, AJII MOPKOBH — BBICOKOE, JJIs KaIlyCThI
— BBICOKOE);
o I (PYKTOB — Hampumep, Ui Tpyll, s0J0K, OaHAHOB — HU3KOE
coJiep>KaHre HUTPATOB.
BaskHo: pe3ynbTaThl METO/JA HE MOTYT CIYKUThb OCHOBAaHUEM JJii OTOPAKOBKHU
OPOAYKIMA — OH OpPHUEHTHPOBAHHBIM, M OKpacka MOXET BapbUpOBATh B
3aBUCUMOCTH OT KadecTBa PEaKTHBOB, CpPOKa MX TOAHOCTH, TEMIEPATypbl B
MOMEILEHUH U IPYTuX (aKTOpOB.

TeMbl 17151 IOKJIA0B € Ipe3eHTanuen

KayecTBEeHHBI XUMUYECKUN COCTAB MPOIYKTOB ITUTAHUS.

BemectBa, panbcuduimpyromiye mpoIyKThl TUTAHUS, U BEIIECTBA, 3aTPA3HIIONINE
MIPOAYKTHI TUTAHUS.



OnpezxeneHI/Ie 3ArpsA3HAIOMNX XUMHUYCCKUX BCHICCTB B IIPOAYKTAX IMATAHUA,
OIIPpCACICHUC BCUICCTB, HC 3aj4BJICHHBIX B COCTABC ITPOAYKTOB ITMTAHUA.

Tema 9.4. XuMuuecknii aHAJIU3 MPOO MOYBbI

dopma Tekyliero KOHTPOJsSl — NpakTHdeckas pabora, JabopaTopHas pabdora,
JOKJIaJ1 C TIpe3eHTaluen

Koa xonrpoaupyemoit komnerenunu: OK 01, OK 02, OK 04, OK 07

IpakTnueckas padora: O61acTu Ha3HAYCHUS (IPUMEHEHUS) TOUBBI, UCXOJIS U3
KAQUeCTBEHHOT0O U KOJIMYECTBEHHOTO  COCTaBa. AHAJIU3  HOPMATUBHOMU
JIOKYMEHTAIUU.

Ponp HeopraHWdeckux BEMIECTB B KAdeCTBE MHUHEPAIBHBIX YI0OpEHUH,
YIYUYIIUTENEN TTOYBBI.

CocTaB MUHEpPAJIbHBIX yJIOOPEHUN M WX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa
MOYBBI U €€ PA3HOBHUJIHOCTH. B3amMoCBs3b cocTaBa yJoOpeHUN U UX BIMSHUS Ha
BErE€TATHUBHBIE CBOMCTBA U TUIOJIOHOIIEHUE PACTEHU.

Bk/itoyaeT paccmoTpeHne obnacteit MCNob30BaHWA NOYBbI, BAMAHWUA €€ COoCTaBa Ha CBOMCTBA M aHanu3
HOPMATUBHbIX AOKYMEHTOB, PErNaMeHTUPYIOLMX aHaan3 NOYB.

Heanb pa6oThl — U3y4YHTh, KAK KAYECTBEHHBIM U KOJIMYECTBEHHBIN COCTAB MOYBHI BIUSET Ha €&
HAa3HAYEHHE, U TPOAHATIU3UPOBATH HOPMATUBHBIE JOKYMEHTHI, CBSI3aHHBIE C AaHAIN30M TTOYB.

OobsaacTy NpUMeHeHust
HekoTopsie 00nacTy, I/1e yYUTHIBAETCA COCTAB IOYBBI:

o Ceabckoe xo03sicTBO. I[lTomoponne IMOYBBI 3aBUCUT OT COJACPIKAHUSA
Ir'yMyCa, MUHEPAJIbHBIX 3JIEMEHTOB U MUKPOOPTraHU3MOB. 3ydeHne cBONCTB
MOYBBI MO3BOJIAET MPOTHO3UPOBATH YPOKAUHOCTh, MOAOUPATH PACTEHUS IS
KOHKPETHBIX YCJIOBUM MW TPUHUMATh MEPHl IO YJIYYLICHUIO IIOYB.
Hanpumep, IeCYaHbIC TOYBBI XapaKTEPU3YIOTCSA XOPOILIEH
BOJONPOHUIIAEMOCTbIO, HO CJIA0bIM YIEp)KaHUEM BJArM U MUTATEIbHBIX
BEILECTB, TOT/1a KaK MNIMHUCThIE — HA000POT, YAEPKUBAIOT BOY, HO MOTYT
OBITh IJIOTHBIMU U TPYAHOIPOHUIIAEMBIMHU JIJIs1 KOPHEN paCTEHUN.

o MHHxkeHepHO-TeoI0TMUECKHEe CBOMCTBA. J[ONTOBEYHOCTh JI€PEBSIHHBIX,
METaJUIMYECKUX M OETOHHBIX KOHCTPYKIMH, (PYyHIaMEHTOB 3[aHUN W HUX
CTEH 3aBUCUT OT XMMHYECKOIO COCTaBa IOYBEHHO-TPYHTOBBIX BOJ U OT
B3aUMOJECHUCTBUS MEXIY MaTepUAIIAMU COOPYKEHUN U TTOYBOM.

o Ouncrka BoOIBI, MepepadoTKa OpraHM4YecKux orxoAoB. IlouBa urpaer
BaXHYIO pPOJb B OTHUX IHpoleccax, CIOCOOCTBYS  IMOAJIEPKAHUIO
HKOJIOTHYECKOTO PABHOBECHSI.

o Iloriomenue 3arpsisHsOmuUx BemecTB. [loyBa crnocoOHa mornomars U
YAEpKUBATh B ceO€ pa3IMyHbIe 3arpsi3HSAIONIME BEIIECTBA, B TOM YHUCIE
PAAVOHYKIIU/IbI, CBSI3bIBAsS UX XUMUYECKUM W (U3UYECKUM NYTEM. ITO
MPEAOTBPAIIAET MOCTYIUIEHUE JTUX COEAUHEHHU B MPUPOJHBIE BOIBI,
pacTeHuss W Jajee IO MHIIEBBIM LEMNsM — B JKUBOTHBIE OpPraHU3MBbI U
YEI0BEKA.



Takxke MOXHO PacCMOTPETh, KaK KAaYECTBEHHBIM M KOJWYECTBEHHBIM COCTaB
MOYBEHHBIX MUKPOOPTAaHU3MOB OIpPEAEISIET MIOAOPOAUE: IOAOPOIHBIE, XOPOIIO
OKYJIbTYPEHHBIE TOYBHI C OOJBIIMM KOJIMYECTBOM OPTraHMYECKOro BEIIECTBA
coJlep>KaT 3HAYUTENBHO OO0JbIIE MUKPOOPTAHM3MOB, YEM TIJIMHHUCTHIE TMOYBBI U
MyCTBHIHHBIE TTOYBHI.

HopmaTnBHasi JOKyMeHTALMS

Hekotopble HOpMaTUBHBIE JOKYMEHTBI, KOTOpPbIE MOXHO IPOAaHAIU3UPOBATH B
pamMKax MPaKTUIECKON pabOTHI:

« I'OCT P 56157-2014 — wHanumoHanbHBIM cTaHgaptT Poccuiickoit
denepanuy, ycTaHaBIMBaeT oOmmMe TpeOoBaHUS K pa3paboTke W
NEPECMOTPY METOAMK Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O aHAIM3a COCTaBa
¥ CBOWCTB po0 mouB. B cTaHmapTe onpeneneHsl TEPMUHBI: «KadyeCTBEHHBIN
aHaNMM3» — SKCIEPUMEHTAIBHOE yCTAaHOBICHHWE (DaKTa TPUCYTCTBUS WU
OTCYTCTBHS HCKOMOTO KOMIIOHEHTa B TIpo0€ TMOYBHI TMpHU 3aJaHHOM
MOPOrOBOM 3HAYEHUHM €ro COJCp>KaHUS, «KOJUYECTBEHHBIM aHaIU3» —
HKCIIEPUMEHTAJILHOE ONpE/IeJICHUE 3HAYCHUH OJHOTO WM HECKOJIBKUX
noKasarteliel, XapaKTepUu3yIuX COCTaB Mpoo MOYB.

o« TI'OCT 17.4.4.02-2017 — MeXrocynapCTBEHHBIN CTaHIApT, MpeIHA3HAUCH
JUISL KOHTPOJIE OOIIer0 U JIOKAJBHOTO 3arpsA3HEHusi MOYB B pailoHax
BO3JICUCTBUSI TPOMBIIUICHHBIX, CEIbCKOXO3IUCTBEHHBIX, XO35SUCTBEHHO-
OBITOBBIX W TPAHCIOPTHBIX WMCTOYHUKOB 3arpsi3HCHUS, TIPH  OICHKE
KaueCTBEHHOTO COCTOSIHMSI TOYB, a TaKKe IPH KOHTPOJIEC COCTOSHHS
TUIOOPOTHOTO cI1os, MpeIHa3HaYeHHOTO TUTS 3eMJICBaHUS
MaJIOTPOAYKTHBHBIX yroAui. B craHmapTe ykazaHbl MeETOABI OTOOpa M
MOITOTOBKH po0o TUTST XUMHYECKOTO, 0aKTEpHUOIIOTUYECKOTO,
TeJIbBMUHTOJIOTUYECKOTO aHaIH3a.

e MY 2.1.7.730-99 — wmeroauueckue yKa3zaHUS, SBJISIOTCS HOPMATHBHO-
METOIMYECKONU 0a30i ISl OCYIIECTBICHUS TOCYAapCTBEHHOTO CaHUTapHO-
AMUAEMHUOJIOTUYECKOTO0 HaJa30pa 3a CaHUTApPHBIM COCTOSIHHEM II0YB
HAaCEJEHHBIX  MECT,  CEJIbCKOXO3SMCTBEHHBIX  YrOJIWW, TEPPUTOPUI
KYPOPTHBIX 30H U OTACNBbHBIX YUpeKIACHUN. B 1oKyMeHTe yKa3aHbl METOIbI
OIICHKU CTETNEHU XMMUYECKOTO 3arpsi3HCHUSI M0YB, CAHUTAPHOTO COCTOSIHUS
MOYBBI 110 CAHUTAPHO-XUMHYECKUM TIOKA3aTeIsIM U JAPYTrHe MOKa3aTeu.

BaskHo: Ipy aHamM3e HOPMATUBHOW JOKYMEHTAIIMM MOXHO OOpaTUTh BHUMaHUE
Ha TO, KaK JOKYMEHThl YYHTHIBAIOT OCOOCHHOCTH WCIOJB30BaHUS TIOYB U
NPOBEJCHNUS aHajn3a HMX COCTaBa, HAMpUMep, Ha TO, KaK OHU OIpPEACSIOT
TEPMUHBI U ONIPEACIICHUS, YCTAaHABIUBAIOT TPEOOBAaHUS K OTOOpPY ITPo0 U aHAIIU3Y.

Ponv  meopeanuueckux eewjecmé 6 Kauecmee MUHEPATbHLIX —YOOOpeHuUll,
yayduumeneu noysoi.

Heoprannyeckue BemecTBa UrpardT BaKHYI POJIb B CEJIbCKOM XO03HCTBE —
OHH HCTIOJB3YIOTCSA B KAYECTBE MUHEPAIBHBIX YIOOPEHUHN U YIyUITUTECH TTOYBHI.

MuHnepaJibHble ya100peHust

MuHepaJjibHble YI00pPeHUsI — 3TO HEOPraHUYECKUE COEAUHEHHUS, B COCTaBe
KOTOPBIX HAXOJSATCS DJIEMEHTHI MUTAHUS PACTCHHUM B KOHIIEHTPUPOBAHHOU (hopme.



Nx ocHOBHas 3ajgaya — BOCIOJIHUTh HEIOCTATOK KIIIOUYEBBIX MAaKpo- H
MHUKPOAJIEMEHTOB, HEOOXOAUMBIX JJII POCTA KYJIBTYP.
HexoTopsble 3jieMeHTbI, KOTOpPbIe BXOAAT B COCTAB MUHEPAJIbHBIX y100peHMii:

e A30T — CTUMYJIHPYET POCT 3eIEHOM MacChl pPAacTEHUH U yIydliaeTt
nporiecchl  ¢orocuHTe3a. [lomyssipHbIE BHIBI: aMMHAYHas CEJIHTPAa,
KapOaMua U cyabdaT aMMOHUS.

o Kammii — ykpemiser KOpHEBYIO CHCTEMY, IOBBIIMIAET YCTOWYHUBOCTH

pacteHuid K OOJIe3HSIM U HEONArompusTHBIM  ycioBUsAM. (OCHOBHBIC
BapHAHTHI: XJIOPU Kallus, CyJIb(paT Kalnus U KaTuMarHesus..

o ®ochop — yckopseT HOPMHUPOBAHUE KOPHEBOW CHCTEMBI, CIIOCOOCTBYET
[BETEHUIO M co3peBaHuio IMioAoB. [lpumepsl: cynepdocdar, nBoIHOM
cynepdocdar, mperumnuTar.

Kpome Makpo3jeMeHTOB, B COCTaB€ MUHEPAIbHBIX YJIOOpPEHH MOTYT
MPUCYTCTBOBATh MHKPOIJIEMEHTHI, TaKhe KaK MarHui, xeie3o, OOp, IHHK,
Mapraser] 1 MojauoeH. OHU HEOOXOAUMBI JIJIsl PEryJsiiM OOMEHHBIX MPOLIECCOB,
YCTOMYMBOCTHU PACTEHUH K CTpeccaM U (OPMHUPOBAHUS KAYECTBEHHOI'O YPOKasl.
HexoTopbie 0c00€HHOCTH MHUHEPAJIBHBIX YI00pPeHNIH:

o Bbicokasi KOHUEHTpalusi NHUTATEJIbHBIX BelleCTB — YI0OpeHUs
coJepKaT OOJbIIOE KOJIMYECTBO AKTHUBHBIX KOMIIOHEHTOB, YTO IMO3BOJIIET
HKOHOMHO pacxo0BaTh UX.

o CkopocThb AeiicTBUS — TMHUTATEIbHBIC BEUIECTBA CTAHOBATCS JTOCTYITHBIMH
JUIS PAacTeHHM TMPAKTUYECKH Cpa3y IMOCIe BHECEHWs, YTO BaXHO IS
OBICTPOTO POCTa U Pa3BUTHUS KYJIBTYP.

e YHHUBEpPCATBHOCTbL — ITU yJAOOPEHUS MOIXOMAT JJisi OOJBIIMHCTBA TUIIOB
MIOYB H KYJBTYP.

e Ya0o0CTBO [03UPOBAHUA — TOYHOE PETYJIMPOBAHHE KOJUYECTBA
MUTATEIBHBIX BEIIECTB IMO3BOJIAET CO37aBaTh ONTHUMAJIBHBIC YCIOBHS IS
pacTenuit, nzberas nepen30bITKa UM HEJ0CTaTKa DJIEMEHTOB.

Baskno: MuHepanbHble ya00peHus TpeOYyIOT COONIOACHUS HOPM U TPaBUI
BHECEHMSI — HEMPABWIBHOE MPUMEHEHHUE MOXXET CIPOBOIIMPOBATH BBHIMBIBAHUE
MOJIE3HBIX BELIECTB, HAKOIJICHUE COJIEH B IOYBE U CHMYKEHUE €€ MII0JOPOIHUSL.
N300pakeHust  pa3ivYHBIX  BUJOB  MHUHEPAJIbHBIX  YIOOpPEHUU:  a30THBHIE,
dbocdopHbie, KaTuitHbIC:

Murnepamseie yaobpeHus

Ipocrele Konruexcueie

I | | | |
AZ0THBIE $ochoprere  Kamuineie Cnoxseie CMeIIaHHEIE
Amnppiavraa  [IpocToi Xnopug Hurpat Hurpodocka
CEIMTpa U ABOHHOH Kamid KamA Ammodocka
Moyepnna cymnep- Anmodoce!
AwnmnmadHad  docdatel
BOZA doctopur-

Had MyKa



Knaccudukaumsa yaobpeHnin (No npoUcxoxaeHuo)

OpraHunveckue MuHepaneHbie
HaBo3, KoMnocT, Topd

Rl b

Aso:erle PochopHble ggﬂ::oﬂph;;
Kungkun aMmuak, Cynepdpocpar npocTon, Kanwus
NH4Cl-xnopug Ca3(PO4)2-thocdopymsan myx
aMMOHNA
MukpoynobpeHus
ZnSO4

Yay4uuTeJu No4YBbI

Heoprannyeckue BemecTBa TaKKe MCMOJB3YIOTCH B KayecTBe yJaydlIUTe e
MOYBbI — J100ABOK, MOJYYEHHBIX U3 TOPHBIX U OCAJ0YHBIX MOPOA U MPUPOIHBIX
MuHepanoB. HekoTropbie mpuMepbl TAKUX YJIy4YIIHTe Iei:

o JlmaToMMT — JeiaeT MIMHUCThIE U MAaJOIJIOJOPOJIHbIE MOYBHI OoJjee
PBIXJIBIMU M BO3AYyXONpOHUIaeMbIMU. CBsi3pIBaeT OoJiblIMe OOBbEMBI Biary,
IIOMOTasi peryJIMpoBaTh BIAXKHOCTb IIOYBBI: B TSDKEIBIX TIPYHTax HE
OPOUCXOAUT TEpeyBIaXXHEHUs, a B JErKUX, HA000pOT, JOJbIIEe
3a7€p)KUBACTCS BOJA.

o ByjakaHuyeckuil WEOJUT — YIydlIaeT (PU3MUECKHE CBOICTBA IMOYBBI,
nenasi €€ phIXJOW M TOPUCTOM, 0€3 KOMKOB M KOPKM Ha IOBEPXHOCTH.
YIepxKuBaeT B IOYBE IMOJE3HBIE MHUKPOAIEMEHTBI M BOAY, IOCTENEHHO
OT/IaBasl UX PACTEHUSAM B IEPUOJBI 3ACYXHU.

o BepMHKYJIHUT — JI€J1a€T TOYBY PBHIXJIOW U BJIATOEMKOU, TaK KaK IIPU IOJIUBE
YacTHUIbl BEPMHUKYJIUTA pa30yxaroT, a 3aTeM IOHEMHOTY OTIal0T BIary
PacTEHUSM.

BakHO: HEOpraHM4yecKue yJIy4dlIUTEIW IOYBBI HE MEHSIOT CTPYKTYpPY IIOYBBI, a
JUIb T00aBIsAIOT B HEE XUMUYECKUE 3JIEMEHTHI. [Ipu 3TOM KOJIMYEeCTBO TeX WU
WHBIX BEIIECTB B II0YBE TPYAHO KOHTPOJIMPOBATH, IIOATOMY JIETKO CO31aTh
u30BITOK, HampuMmep, aszora. Tak, TskEénas TIJIMHUACTAs TIOYBa HE CTaHET
IUIOZOPOIHEE OT PETYJSIPHOTO BHECEHUS JIMIIHL MUHEPAIbHBIX J00aBOK.



JlabopaTtopHuasi padora: VccrienqoBanne XMMHUYECKOTO COCTaBa MPOO MOYBHI.
OO6HapyXeHue HeOpraHUYECKUX MpUMecel B mpoodax.
[IpuroroBieHue npoObl MOYBHI ISl KCCIIETOBAHUS KUCIOTHOCTH/IIEIOYHOCTH,
HEOpraHWYEeCKUX 3arpssHeHuil. OOHapyKeHue XJIOpUl- U Cylb(aT-uoHOB B Mpode
MOYBBI.
CocraBnenue ypaBHEHMH peakuuili oOHapyxkeHHs. CpaBHEHHUE TOJYUYECHHBIX
nokasatelield ¢ HOpMAaTUBHBIMHU (CIIPABOYHBIMU ) 3HAUCHUSMH.
Heab padoTsl
HccnenoBanne  XMMHUYECKOTO  cOCTaBa  MpoO  TOYBBL,  OOHapy>KEeHHE
HEOPTaHWYECKUX  TPUMECEH, OMpeeICHUE  KUCIOTHOCTH/IICIOYHOCTH U
HEOPTaHWYECKUX 3arpsI3HEHUHN, BBISIBIICHUE XJIOPHI- U CYTh()aT-HOHOB.
O0OopynoBaHue U peaKTUBBI
o IIpoObl mouBHI
« JlaGopaTopHas nocyna (mpoOUpKU, BOPOHKH, (PHIIBTPHI)
o Peakrtussr:
o PactBopsl kucnor (HCI, HNOs)
Xnopun 6apus (BaClz)
o Hurpat cepebpa (AgNO:s)
Nunukarops (;1akmyc, peHomndraneun)
o JlucTminmupoBaHHas Bojia
Xoa padoTbi
1. MoaroroBka NpoobI MOYBHI
o OT1060p mpoOBI MOYBKI ¢ ryOouHBI 020 cMm
o H3menbueHue u NpoCerBaHUE YEPE3 CUTO
o BsBemmuBanue nHaBecku (20-30 1)
2. O0HapykeHHe HEOPraHMYECKUX NMpUMeceii
o PactBopenue mpoObI B AUCTUIIIIMPOBAHHON BOJIE
o @uubTpanus pacTBopa
o IlpoBeneHre KAaUECTBEHHBIX PEAKIIMN HA HOHBI
3. Onpenenenne KUCTOTHOCTH/IEJTOYHOCTH
o IloaroroBka BBITSAKKH U3 TOYBbI
o Omnpenenennie pH ¢ momoIp0 HHIUKATOPHBIX OymMaxkek wim pH-Merpa
OoOHapy:xeHue XJIOPHI-UOHOB
o K pacTBOpy mouBbl 100aBISIOT pacTBOP HUTPATA cepedpa
o HabGmogaroT oOpazoBaHue 6€10ro TBOPOKUCTOIO OCATKA
o YpaBHenue peakuuu: CI+Ag'—AgCl|
5. O0HapyxeHHe CyJab(aT-nOHOB
o K dunbrpary no6asmistoT pacTBop Xjopuaa oapus
o OO0pa3yetcs Gemnblii 0caiok
o Ypasuenue: SO+ +Ba**—BaSO04]
OO0paboTka pe3yJibTaTOB
CpaBHUTE NOJYyYEHHBIE MTOKA3aTEN ¢ HOPMATUBHBIMU 3HAYCHUSIMU:
o pH noussI:
o Kwucnas: <6,0
o Hei#trpansnas: 6,0-7,0

(©]
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o Illemounas: > 7,0
o Conep:xanue npumecei:
o Xnopuasl: 10 300 Mr/Kr
o Cynbdarer: 1o 1000 mr/kr

BbiBOa

Ha ocHoOBe MmoJiy4eHHBIX JaHHBIX CHEIaiTe BBIBOJI O KAYECTBE MCCIEIYyEMOM
MOYBBI U COOTBETCTBUU €€ IOKAa3aTesiel HOPMATHMBHBIM 3HAYEHUSM. Y KaXKUTE
BBISIBJICHHBIC 3arPA3HECHUS U UX KOHLICHTPALHUIO.

Tembl 1J1 JOKIAA0B € pe3eHTanuen

Knaccudukanus moys mo BUAY M HA3HAYCHHUIO, UCXOAS W3 XMMHYECKOTO
COCTaBa.

Nnentuduxanus npoObl MOYBBI O €€ XMMHYECKOMY COCTaBY, OINHCAHUE
BO3MOKHOCTEH €€ IPUMEHEHUS.

TpeboBanust K Ka4eCTBY MOYBBI PA3JIMUYHOTO HA3HAUYEHUS.

Onucanre ocoOEHHOCTEN HMCMOJIb30BAaHUS MOYB B 3aBUCHMOCTH OT THIIOB,
CHOCOOBI YTy4IlIEHUsI KaueCTBa M0YB B 3aBUCUMOCTH OT Ha3HAUEHUSI.

OO0sacT MCHOJIB30BAaHUS OPraHUYECKUX YIAOOpPEHHH B 3aBUCUMOCTH OT
Ka4eCTBEHHOI'0 COCTAaBa.

Onucanue OpraHMYeCKUX yIOOpEHH U UX MPUMEHEHUE B 3aBUCUMOCTH OT
COCTaBa MOYBHI U €€ PA3HOBUIHOCTH.

Tema 9.5. UcciienoBanue 00beKTOB 0MOChepbl

dopmMa TeKyllero KOHTPOJIsl — IpaKkTuueckas padoTta, 1abopaTopHas padoTa,
pohecCHOHaNTBEHO- OPUEHTUPOBAHHBIC TPYTIOBHIE MPOEKTHI - TOKIIAIbI

Koa xonTpoaupyemoii komnerenunu: OK 01, OK 02, OK 04, OK 07

IMpakTuyeckass padora: OOOCHOBaHHE AaKTyaJIbHOCTU BBIOPAHHOM TEMBI.
BoisiBienue mpoOiiembl  uccinenoBaHus.  BpiOop  00BEKTOB U METOMIOB
uccinenoBanus. IlocTtaHoBka 1ened W 3agad  ucchenoBanus. OrnpenencHue
npoaykra wucciaenoBanus. OmpenelieHHWe JTalmoB W COCTaBJIICHHE IIjIaHA
HCCJICJOBAHMS.

O0ocHOBaHME aKTYAJBbHOCTH

AKTYaJIbHOCTh TeMbI MCCJIEIOBAHUSI — 5TO OOOCHOBAaHHOE oOImpejcsicHue e
BOXHOCTH IS Pa3BUTHS HAYKHM WJIM TEXHHKH B JIaHHOH 00JIacTH 3HaHUS.
HekoTopble KpUTepHH aKTyaTbHOCTH:

« Hayunas u npakTuyeckasi 3HAYUMOCTb — Te€Ma JOJDKHA UMETh 0Cc000¢
3HA4YCHUE JIJIsi Pa3BUTHUS HAYKH, UCCIIEIOBAHHUE JOJDKHO MpeajiaraTb HOBBIC
3HAHMS WIN PEIICHUSI CYIIECTBYIOIIUX MPOOIIEM.

o Texkymmii KOHTEKCT — TeMa JOJKHA OBITh CBSI3aHA C COBPEMEHHBIMU
COOBITUSIMH, TpEHIAMH, NpoOJIEeMaMH WM HU3MCHCHHSMH B OOIIECTBE,
HYKOHOMUKE U JAPYTHX 00JIaCTSX.

o IlpoGnemMa WM HeXOCTATOK B CYILIECTBYIOIIUX MCCIAEAOBAHUIX —
AKTyaJIbHOCTD OIPEACNACTCS HAIMYUEM MPOOJIEeMbI, HEPEMIEHHOTO BOIIpOCa



HWJIM HCAOCTATKAMH TCKYIIUX HAYYHbIX HCCHGHOB&HHﬁ, KOTOPBLIC MOXKHO
YCTPAHUTD, IIPOBCAA HOBOC UCCIICIOBAHUC.

Kak 000cHOBaTh aKTYaJbHOCTD:

W3y4nuTh CyIIECTBYIOIIHWE WCCICAOBAHUA W HAyYHbIE IyOJUKAIUUA TIO
BBIOpaHHOU TEME.

[TokazaTh, Kak WCCIEIOBaHHUE CBS3aHO C COBPEMEHHBIMH SIBICHUSIMH,
HanpuMmep, TEXHOJIOTHICCKUMHU M3MCHEHUSIMH, COLIMAJILHBIMHU
TEHICHITUSMU.

O060CHOBaTh MPAKTUYECKYIO 3HAYMMOCTh — YKa3aTh, KaKU€ MPAKTUICCKUE
BBITOJIBI MOXKET J1aTh MCCJIEIOBAaHME, YKa3aTh HA MOTEHITMAIBHBIC 00JIaCTH
MIPUMEHEHUS PE3yIbTATOB.

BoisiBi1ieHMe npodsieMbl

IIpoOiiema wucciaegoBaHUA — 3TO KOHKPETHOE HAYYHOE WIH IPAKTHYECKOE
OPOTUBOpPEUYHE, BONPOC WM 3aTpyJHEHHE, KOTOpoe TpeOyeT pa3pelieHus.
Hexotopeie 0c0OeHHOCTH TPOOIIEMBI:

AKTYaJlbHOCTh — Tpo0JieMa JOJKHA OBITh aKTyaJlbHOM KakK C Hay4YHOM,
TaK ¥ C IPaKTUYECKON TOUKH 3PEHUS.
KonkperHocts — mnpobiieMy HYXHO U€TKO CchOpMYIUpOBAaTh U

KOHKPETU3UPOBATh, H30erarb oOmux ¢pa3 U (HOpMYyIUPOBOK, KOTOPHIE
MOTYT OBITh UCTOJIKOBaHbI HEOJHO3HAYHO.

Hayuynas HoBHM3Ha — mpoOsieMa JOJDKHA BKIIFOYATh ACIEKTBI, KOTOPHIE
paHee He OBUIM HCCIENOBAaHBl WM TPeOYIOT HOBOTO TOJAXOJa AN HUX
pereHusl.

IIpakTHyeckasi 3HAYUMOCTHL — TpoOJieMa JOJDKHA TPEAToarath IyTH
pelieHusi, KOTOphIe MOTYT OBbITh NMPUMEHEHBI B pEaTbHOW KU3HU WIIH
TIPaKTHKE.

Kak cpopmysimpoBath npood.iemy:

OnpenenuTh TeMy HCCIENIOBaHUA, Ha4aTh C OOMIEH TeMbl, KOTOpas
MHTEPECYET U 110 KOTOPOU UMEETCSI JOCTATOYHOE KOJIMUECTBO JIUTEPATYPHI.
M3yuuTh CyIIECTBYIONIUME KCCIECIOBAHUS, YTOOBI BBISIBUTH MPOOEIHI,
HEPEUIEHHBIE BOIPOCHI WA IIPOTUBOPEYUSI.

Cy3utb TeMy, chOKYyCUPOBATHCS HA KOHKPETHOM aCTEKTEe, KOTOPBIM KaXeTCs
HanOoJIee 3HAYMMbIM U HEJIOCTATOYHO U3YYCHHBIM.

CdopmynupoBaTh BONPOC — MPEBPATUTh BBISBICHHBIA TPoOEN WIH
MPOTHUBOPEYHE B UCCIIEAOBATEIBCKUI BOIPOC.

Br100p 00beKTOB
O0beKkT McciaeI0BaHUSI — ATO IPOLECC WM SBIEHHE, KOTOPOE IMOPOXKIAET
npoOJeMHYI0 CHUTyallMi0 W TpedyeT u3ydeHus. HekoTtopeie pexomMeHAalMH IO
BBIOOpY OOBEKTA:

IIpoananu3upoBare  00J1aCTh  3HAHMHA —  H3YYUTHh  TEKYLIUE
UCCIICIOBaHMsI, TEHAEHLMUHU, MPOOJEeMbl U JOCTH)KEHHS, 4YTOOBI TOHSTH,
Kakue 0OBEKThI cevac aKTyallbHbl U HHTEPECHBI COOOIIIECTRY.

YTouHUTh HHTEpecbl — OOBEKT JOJDKEH COOTBETCTBOBATH HAYYHBIM
UHTEepecaMm.



o Omnpenenurb BO3MOMKHOCTH JJisl HCCJIEIOBAHUS — TIOAYMaTh, KaKHe
OOBEKTBI JIOCTYIHBI JUIsl WM3y4YeHUs, YYUTHIBATH BO3MOXHOCTH IS
HaOITI0/ICHUH, SKCTIEPIMEHTOB, COOpa JaHHBIX.

o CdopmynupoBath 00beKT — UYETKO U SCHO CHOPMYIUPOBATH €r0 B
paboTe, OOBSICHUTH, TIOYEMY BBIOPAaH UMEHHO STOT aclEeKT, M KaKoe MECTO
OH 3aHUMAaeT B CTPYKTYpe UCCIICTOBAHMSI.

IIpenmeT uccjeq0BaAaHUA — TO KOHKPETHBIN aclieKT 00bEKTa, TO, YTO U3y4aeTCs
O6onee miyOoko. Hampumep: 0OBEKT — «cHUCTEMa CpeaHEro Oo0pa3oBaHUMY,
MIPEIMET — «BIUSHUAC MU(PPOBBIX TEXHOJOTHIA HAa yI€OHBIN MPOIECC).
CocrapiieHue njiana

I[lnan wuccjaeqoBaHUsi — OTO TMOPSAOK TPOBEICHUSI W3BICKAHUSA, KOTOPBIN
MIOMOTAeT YHOPSAIOYUTh PabOTy M HE YIMyCTHTh BaKHBIE MOMEHTHI. HekoTopeie
DJIEMEHTHI TIJIaHa:

« BBenenue — onucanue 00ObEKTa U MPEIMETA C AKIEHTOM Ha aKTyaJIbHOCTb
TEMbI, YIIOMHUHAHUE METO/I0B UCCIIEIOBaHUSI.

o AHAJW3 JIMTEPATYPHBIX MCTOYHMKOB — U3YUYCHHE CYIIECTBYIOIINX
TUIO0TE3, HAYYHBIX TEOPUH, PEIICHU, pa3paboToK.

« BerynurenbHasi 4acTh — pPAacCMOTPEHHE CYIIECTBYIOIIMX KOHUEMIWN U
YTBEPKJICHUM, KaCAIOMINXCS aKTyallbHOM MpOoOJIeMbl UM BOIIPOCA.

o OcHOBHasi 4acTb — TIPEACTABJICHUE TEOPETHUECKOW 0a3bl, HA OCHOBE

KOTOPOH aBTOP MPOBOJUT MPAKTUUECKHUE U3BICKAHUS U OTIBITHI.
« 3akjr04eHHe — 3HAKOMCTBO C MOJYYCHHBIMU BBIBOJIAMHU.
o CocraBiienne O0uOMOrpaguUecKoro CHuUCKa B COOTBETCTBUH C
tpedoBanusimu 'OCT.
o IloaroroBka HarjasiAHOro MaTepuaJja (cxem, Tadbuuil, rpaduKoB).
HexoTopble dTanbl NJIAHUPOBAHUS

o Pacnpenenenue 3amady W OIEHKAa pecypcoB — CcHOPMYJIMPOBATh |
3anycaTh Ha3BaHWE BCEX 3alad, JUIS KaKIOW W3 HUX MPOIHCATH KEIAEMBIH
pe3yJbTart.

o Omnpenenenne BpeMEHHbIX PAMOK — 3apaHee CIUIAHUPOBATh U IPOIUCATh
CPOKH BBITIOJTHEHUS Ka)KOM 3a1a4X U BCETO MCCIEAOBAHUS B LIETIOM.
o Ilocrpoenue XPOHOJIOTHYEeCKOI0o nopsiAKa — pONMUCaTh
NIOCJIEOBATEIBHOCTD UCIIOJHEHUS 3a7a4 U BO3MOXXHOCTh MX IEPEKPECTHOTO
WJIM TIAPAJUIENIbHOTO BBITIOJIHEHUS.
BaskHo: 1pu COCTaBJIEHUM IUIAHA CIIEAyeT JOOUTbCA YETKUX HAYYHBIX
(GOpMYIMPOBOK U YHUTH OT CIUIIKOM IIUPOKUX OMPEETCHHM.

JlaGopaTopnasi padora: HccrnenmoBanne o0bEKTOB OuMOChEpbl Ha KUCIOTHOCT,
ICIOYHOCTh, XUMHUYECKHA COCTaB (3arps3HUTEIIH, MAKpPO- U MHKPOIJIECMEHTHI).
OOpaboTka pe3ynbTaToB ucciaenaoBanus. OIleHKa KadyecTBa HCCIEIyeMOTO
00BEKTa, UCXO/IA U3 PE3YIHTATOB XMMHUYECKOTO aHAIH3A.

JlabopaTtopHasi pabora mno HCCIEeI0BAHHID O00bEeKTOB Ouocdepbl Ha
KHCJIOTHOCTb, HI€JI0YHOCTb, XUMHYECKHH COCTAB (3arpsi3HUTEJIM, MAKPO- U
MHMKPO3JIEMEHTBI) MOKET BKJIKYATH HU3y4YeHHE METOHA0B OMpeaesieHHs ITUX
nokasarteJjieil, aHAJIU3 3arPA3HAIONIUX BelECTB U ONpe/esieHHe COAepP:KaHUS



MaKpo- W MHKpPOdJIeMeHTOB. Taxxke paboTa MOXET BKIOYaTh 00pPabOTKY
pe3yJIbTaTOB MCCIEIOBAHUS M OLICHKY KadecTBa 0OBEKTa Ha OCHOBE PE3YJIbTaTOB
XUMHYECKOTO aHaJIN3a.

Hwxe npuBeaeHbI HIEH I TaKOW pabOThI.

KucioTHocTh M 11€JI09HOCTD

Omnpenenenue BeJUYHHBI BOAOpPoAHOro mokasareas (pH). Hanpuwmep,
JUIsL  UccieoBaHus BoJabl pH M3MepsioT KOJOPUMETPUYECKUM  UITU
MOTCHIIMOMETPUYECKUM  MeToaoM.  [Ipubmuxénno  3Haduenme  pH
ONPEAEISIIOT C MOMOIIBIO YHUBEPCAIBHON MHANKATOPHOM Oymaru, KOTopas
M3MEHAET OKPACKY B 3aBUCUMOCTH OT KOHI[EHTPAIlUX HOHOB BOJIOPO/IA.
OmnpenesieHue KHCIOTHOCTH mO4YBbl. Omnpenenstor BenuuunHy pH
CyCIIEH3WM TOYBBHI B BoAe (akryampHass kuciaotHocte) u B KCI
(moTeHIMaabHas KUCIOTHOCTH). B 3aBUcMMOCTH OT BenuuuHbl pH peakius
IMOYBEI MOKET ObITh: 3,0—4,5 — cunbHOKMCHad, 4,6-5,5 — kucnag, 5,6-6,5
— cnabokucnas, 6,6—7,0 — nelitpansHas, 7,1—7,5 — cnabomenoynas, 7,6—
8,5 — mienoyHast, > 8,5 — CHJIBbHOILEI0YHASL.

Yuér wmewawumux ¢axkropoB. Hamnpumep, 1npu  3HAYUTEIBHOUN
KapOOHATHOM >KECTKOCTU BOJBI B IPOLIECCE TUTPOBAHUSI THAPOKAPOOHATHI
KaJIbLIUS U MarHus MEpeXosiT B TPYIHOPACTBOPUMBIE KapOOHATHI, BHI3bIBAS
MIOMYTHEHHUE HccieayeMoro pactBopa. CHATh 3TO  OTpULIATENBHOE
BO3/ICCTBHE MOYHO paz0aBiieHuEM IpOOBI IIPOKUTISTYEHHOM
JVCTAJTIMPOBAHHOM BOJOM.

XuMHYECKHUI cOCTaB (3arpsI3HUTEJIH)

Hcnonb30BaHue MeTOA0OB KAYeCTBEHHOT0 M KOJUYECTBEHHOIO
anaausoB. Hanpumep:
o TurpuMeTrpuyecKuii MeTOJ — HM3MEPEHUE CTAHAAPTHOTO PACTBOPA
peareHta  (TUTpaHTa), U3PACXOJOBAHHOTO HAa  PEAKIMI C
aHANMM3UpYyeMbIM BeriecTBOM. OrmpesienieHne MPOBOJAAT CIOCOOOM

TUTPOBaHUS — TPWIUBAHUSA THUTPAHTa HEOOJBITUMHU TMOPUUSIMU K
aHaNMM3upyeMou mpooe.
o ChnekTpajbHble MeTOAbI — (U3NYECKUN METOJ KAa4eCTBEHHOTO W

KOJIMYECTBEHHOI'O OIPEJENICHNs COCTaBa BELIECTBA IO €ro CIEKTPaM.
Paznmuuaror aTOMHBIA M MOJIEKYJSPHBIM CIEKTPAJIBHBIN aHAJIU3,
AMUCCUOHHBIA (IO CHEKTpaM MCIyCKaHUs)) U aO0COpOUMOHHBINA (110
CIEKTpaM MOTJIOIIEHNUS).
Yuér mnoaroroBku mpodObl. I[loarotoBka mnpoObl MOXKET BKIIIOYATH
KOHLIEHTPUPOBAHUE H3MEPSIEMOr0 HMHIPEAMEHTa WM €ro XHUMHUYECKYIO
Moaudukanuo. Hampumep, KOHIEHTPUPOBAHUE JIOCTUTAECTCI METOJIOM
COpOIMU aHAIM3UPYEMOI'0 KOMIIOHEHTa WJIM METOAaMU YMEHbILICHHUS
00BéMa TIpoOkI, copepIKaIeii KOMIOHEHT.
Y4éTr 4yBCTBUTEJIBHOCTH MeTOAA. UyBCTBUTEIBHOCTHIO METO1A HA3BIBAKOT
HaUMEHbBIIEE KOJUYECTBO BEIIECTBA WM HAUMEHBIIYI) KOHIIEHTPAIUIO
MCKOMOTO BEIIECTBA B 0OBEKTE, KOTOPBIE ONMPEACIAIOTCS JaHHBIM METOJOM
c TpebyeMoi HanEXHOCThIO. UyBCTBUTENBHOCTh YCTAHABIUBAIOT C YYETOM



Makp

3HAQYEHUS! XOJIOCTOTO OINbITa, MPOBOJAMMOrO CO BCEMH pPEAKTUBAMHU, HO C
JUCTUWITUPOBAHHON BOJIOM BMECTO aHAIM3UPYEMOM MPOOHI.

0- 1 MUKPOJJIEMEHTbI

HNcnonb3oBaHue MeTOI0B XMMUYECKOT0 aHaam3a. Hanpumep:

o ATOMHO-DMHCCHOHHASI CIIEKTPOMETPHUSI — METO]I OJITHOBPEMEHHOTO
MHOT'O3JIEMEHTHOT0 aHajin3a. [103BoJIsIET OJTHOBPEMEHHO OMPEACATh
1o 2025 snemenToB, a nHorAa U 30—35 nj1eMeHTOB O€3 BBHIICICHHUS U
KOHIICHTPUPOBAHUSI.

o Macc-cieKTpOMeTpUA — METOJl OMNPEIENCHUS] XUMHUYECKUX
AJIEMEHTOB M MX M30TOIIOB B Pa3JIMYHBIX 00BEKTAaX, OCOOEHHO TOCIIEe
MHUKPOBOJIHOBOTO aBTOKJIABHOTO Pa3I0KEHUSI.

Yuér ocoOenHocreii o0bekTOB. Hanpumep, nmns  onpeneneHus
AJIEMEHTHOI'O0 COCTaBa PacTEHUU MPOOBI MOTYT MOCTYyNaTh B €CTECTBEHHOM
(CKMBOM) BHJIE, TIOCJI€ BBICYIIMBAHUS Ha BO3JAyXe WIM JTHODUIN3AIUN
(BeIMOpakuBaHusi).  JIJIsI  TOJAyYeHHS  TMPEACTaBUTEIBHON  MPOOBI
BBICYILICHHBIE PACTEHUSI U3MEJIBYAIOT JI0 MOpoIlIKa ¢ pazmepoM ydactuil 0,1
MM MJI MEHBIIIE.

IIpenBapuTe/ibHOe KOHIEHTPUPOBAHHE MHMKPOdJeMeHTOB. Hampumep,
JJIE  TPYIIOBOTO KOHIIEHTPUPOBAHUSA AHAJIMWTOB YacTO HCIOJIB3YIOT
MEJIJIEHHOE 030JIEHUE PACTeHUH 0e3 WM B MPUCYTCTBHH OKUCIUTEICH TPHU
temneparypax wmeHee 450°C, yToObl u30€XaTh MOTEPh JETKOJETYUYUX
COCINMHEHNH.

OuneHka KayecTrBa

TeMmbl

ConocraBjieHue [JaHHBIX AHAJIW3a C HOPMHUPYEMbIMH BeJIUYHUHAMU.
Hampumep, [ 5JIE€MEHTHOTO  aHajiu3a OOBEKTOB  PACTUTEIHLHOTO
NPOUCXOXKJICHUS JIaHHbIE AaHaldu3a CONOCTABISIIOT C TMPEAENIbHO U
OPUEHTUPOBOYHO  JIOMYCTUMBIMH  KOHUEHTPAUUSIMU  ONPEIEIIeMbIX
anemenToB (IT1JIK u O/IK) nnu ux poHOBBIMU 3HAYECHUSIMU.

Yuér npupoanl o0bekTa aHaam3za. Hanpumep, and wucclieIoBaHUS
aTMoc(epbl, BOJbI WJIM TMOYB BBIOMPAIOT METOJ MPoOOOTOOpa, KOTOPBIH
3aBUCUT OT CJOXHOCTHU COCTaBa M KOJMWYECTBA KOMIIOHEHTOB B
3arpsA3HEHUSIX, & TAKXKE OT YPOBHS UX KOHILICHTPALWH.

Yuér ¢akTropoB, KOTOpPbIe MOIYT BJIMATH HA Pe3ybTAThl aHAJIU3A.
Hanpumep, npu paboTe ¢ 3arps3HSIONIMMU BEIIECTBAMU Ba)KHO YUUTHIBATD,
YTO pe3yJbTaThl aHaju3a MOTYT OBbITh HCKaXXEHBbI H3-3a HEMPABUIHLHOTO
otOopa mpoObI U MOATOTOBKH €€ K aHAJIU3Y.

Yuér ocobenHocreit 00bekTa. Hanpumep, it onpeneneHus 3J€MEHTHOTO
COCTaBa PACTCHUN YYHUTBHIBAIOT, YTO HAa COJIEP)KAHHUE DJIEMEHTOB BIIMSIOT
MIPUPOJIHBIC YCIIOBUS MECTHOCTH, TUII TIOYBBI, peibed TeppUTOpUH.

rPyNnoBbIX MNPo¢ecCHOHAIbHO-OPUEHTUPOBAHHBIX NPOEKTOB -

JTOKJIA/I0OB

1. AKTUBHPOBaHHBIN YroJib B MEAULIMHE. SIBIEHUE a/ICOPOIIH.
2.AMUHOKHUCIIOTHI — «KUPITUYUKI OCIIKOBBIX MOJICKYJI.
3.AMUHOKHCIIOTHI M UX OHOJIOTHYECKas POJIb.



4.Ananu3 6EIKOB HA MOJTHOIIEHHOCTb.

5.AHTHUOMOTHKU — MOIIHOE OPYKHE.

6.ApomMaTH3aTOpbl HA OCHOBE CIIOKHBIX 3(PHUPOB.

7.ApOoMaTHYECKHE YIIIEBOJAOPOAbI KaK LIEHHOE XUMHUYECKOE ChIPhE B MEIUIITHE
8.Apomatrueckue 3pupHbIC Macaa U UX UCIOJIb30BAHUE.

9.AckopOMHOBAsI KUCTIOTA: CBOMCTBA, (PU3HOJOTUYECKOE ACHCTBUE, COJEpKaHUE U
JVHAMHUKA HAKOIUJIEHUSI B PACTCHUSX.

10.benku — ocHoBa xu3HU. M3ydyeHue OenkoB, ()EpMEHTOB: B3TJIAI OyAYIIETO
MEUITUHCKOTO PaOOTHHKA.

11.buosiornyeckast 1 MEUIIMHCKAS POJIb XUMUYECKHUX JIEMEHTOB.
12.bruonorunyeckast poyib KApOTHHA U KAPATUHOUJIOB.

13.buosnornyueckast poib MUKPOIJIEMEHTOB U UX MPUMEHEHUE B METUIINHE.
14.bronornvyeckue acnekTbl XUMUU 3JIEMEHTOB.

15.buonoruyeckue GyHKIMN OETKOB.

16.bydepHbie pacTBOPHI B )KUBBIX OPTaHU3MaX.

17.bydepHbie ccTeMbl B OpraHU3Me YelIOBEKa.

18.Butamunsl A, [, C u enx OGuonoruyeckas poJib.

19.BuramuHo1eGUIIUTHBIE COCTOSIHUA U 3a001€BaHUSI.

20.BiusHre kogenHa Ha OpraHu3M YeJIOBeKa.

21.BausiHue METOJIOB 3aMOPaKMBAaHMS HA KaU€CTBO MUTHEBOW BO/IBI.
22.BausiHue TemioBoi 00pabOTKU HA JTUMUIbI U YTJIEBOIBI.

23.Biusgnaue pTopua-noHa Ha 3Maib 3y00B.

24 Biusnue yas 1 Kohe Ha aKTUBALMIO TPOMOOIIMTOB.

25.BausiHue SHEPreTUYECKUX HAMMTKOB Ha IeUCTBUE (PEPMEHTOB.

26.Bona — yHuBepcaibHblil OMOPaCTBOPUTEND.

27.BomopacTBOpUMBIE BUTAMUHBI.

28.Bpennoe Bo3zeiicTBUE TaOaUHOM TIPOIYKIIMU HA KUBBIE OPTaHU3MBI.
29.I'emorio0uH U €0 pojib B OpraHU3ME.

30.de3uHbUIUpyromme CpeacTBa B MEIUITNHE.

31.Kene30 u ero Ouonoruyeckas poiib B OpraHu3Me UeIoBeKa.

32.Ku3nb 63 riaoTeHa.

33.2Kupbl — OpoayKT MUTAHUS U IEHHOE XUMHUYECKOE ChIPhE

34.3naueHre OMOTOIUMEPOB B MEIUIINHE.

35.3HadueHue ruIpoan3a CoJIEN B JKM3HU YEIIOBEKA

36.3HaueHre pacTBOPOB ISl OMOJIOTUH U METUIIUHBI.

37.N3yuenue hepMEHTAaTUBHON aKTUBHOCTU OMOJIOTUUECKUX JKUIKOCTEH.
38.Mcnonp30BaHne paguOaKTUBHBIX U30TOMOB B MEIUIIUHE.
39.MckyCCTBEHHBIE JKUPHI - YTPO3a 310POBBIO.

40.UccnenoBanue GpU3NKO-XUMUUYECKUX CBOMCTB KpaxMmara.

41.MccnenoBaHne XMMHYECKHUX CBOWCTB acClHUpWHA M U3YYEHUE €r0 BIUSHUS Ha
OpraHu3M YEJIOBEKA.

42.ViccnenoBaHue XUMHUYECKHMX CBOWCTB IIMHKA W €ro BJIUSIHUS HA OpPraHu3M
YyeJIoBeKa.

43 Yoy B IpoyKTax MATaHUS U BIHSHHE €r0 HA OPraHU3M YeOBeKa.

44 Kanbuuii 1 €ro COeAMHEHUS B OpraHU3ME YEI0BEKA.



45.KoMIJIEKCHBIE COETMHEHUS U UX POJIb B MEIUIIMHE.
46.Kpacutenu - HaTypaJibHbIE UM UCKYCCTBEHHbIE?
47.JlexapcTBEHHbIE PACTEHMSI KaK allbTepHATHBA (hapMaleBTUUECKUM IperapaTam.
48.Menuko-61ooruuecKre 3Ha4eHUs: HaTpHusl.

49 .MeTtajuibl B OpraHu3Me 4eJIOBEKa.

50.MuHepasnbHas BoJia — YHUKJIBHBIN Jap TPUPOIBI.

51.HuTpatsl B IpoyKTax MUTAHUSI.

52.11eKTuH U €ro BIHMSHAE HA OPTAaHU3M YEIOBEKA.
53.I1oBapenHHast coyb - KPUCTAJUIBI )KU3HU WU Oesasi CMepTh?

54 .IlpumeHeHue OMOIOIMMEPOB B MEJIULIMHE.

55.I1po6aema ogHoro AeduInTa.

56.IIpoayKThl NUTAHUS KaK XUMUYECKUE COCTUHECHMUSI.

57.Caxap u caxapo3aMEHUTEIIN: 32 U IPOTHB.

58.CoBpeMeHHbIE METO/IbI 00e33apasKUBaHMS BOJIBI.
59.CoenviHeHUs TaJIOT€HOB KaK JICKAPCTBEHHBIE CPEICTRA.
60.CocraB u je4yeOHbIe CBOMCTBA MPUPOTHON MUHEPATHHOU BOJIBI.
61.CocTaB u CBOKCTBA pPACTUTEIBHBIX MACEIL.

62.CTpoeHHE TJIIOKO3bl: HCTOPUSA Pa3BUTUS NPEACTABICHUA U COBPEMEHHBIE
BO33PEHUSI.

63.CtpoeHue 1 cBOMCTBa OEITKOB.

64.CtpoeHne 1 CBOMCTBA JIUMUIOB.

65.CTpoeHnE U CBOMCTBA YIJIEBOJIOB.

66.CTpyKTyphbI O€JIKa U €ro IeCTPYKTYPUPOBAHUE.

67.CpenobHOe U3 HeCheJOOHOTO (0 CHHTETHYCCKOM TTHUIIIE).
68.ToKCHKaHTBI U AJJIEPreHbl B OKPYKAIOIIEH Cpee.
69.Tokcrueckoe AENCTBUE TIKEIBIX METAIIIIOB.

70.®apMalieBT — 3TO MEJIUK WJIH XUMUK?

71.DepMEeHTBI U UX POJIb B OPraHU3ME.

72.OpyKTOBbIE AMUHOKHUCIIOTHI U KX UCTIOJIB30BAHUE B KOCMETOJIOTHH.
73.XUMUYECKHE DJIEMEHTHI B JIEKAPCTBEHHBIX CPEJCTBAX.

74. X¥MUYECKHE 3JIEMEHTHI B OpTaHU3ME YEIOBEKA.

75.XuMHS B CyIAMENIKCIIEPTHUE.

76.21EKTPOHHBIM CUTapeTaM-HET.

77.2T1anoun: Beauyaiiiiee 61aro u CTpamrHoe 310.






PA3JAEJI 2. METOIUYECKHUE MATEPHUAJIbBL, OIPEJAEJIAIOLHINE
HPOLHEAYPBI OHEHUBAHUSA PE3YJIBTATOB OBYUEHUS 11O
JANCHOUIIJIMHE

2.1. Oprann3alMOHHbIE OCHOBBI NMPHUMEHEHUs 0ANIBHO-PEHTHHIOBOM
CHCTEMbI OLICHKH YCIIeBAeMOCTH 00yYAKOIIMXCH 10 JUCHHUILTHHE.

OneHka KayecTBa OCBOCHHUSI 00YyYalOUIMMUCS TUCUUILIUHBI peaau3yeTcs: B
dbopmare OamIBLHO-PEHTUHTOBOM CHUCTEMBI OLICHKH YCIIEBAEMOCTH O0YyYarouuxcs
(BPCO).

BPCO B xome TeKylEero KOHTPOJIA YCIHEBAEMOCTH U IPOMEKYTOUYHOM
aTTecTaluu ocyuiectisiercs o 100-0abHON 1mIKaie.

AKkaneMu4ecKuil peTUHT 00y4Yaromerocs o JUCUUIUIMHE CKIIAbIBACTCS U3
pPE3yIbTaTOB:

- TEKYIIETO KOHTPOJS YCHEBAEMOCTH (MaKCHUMAalbHBIM TEKYIIUNA PEUTHUHT
oOyuarorierocst 80 peHTUHTOBBIX 0aJIIOB;

-  TPOMEXKYTOYHOM aTrTecTanuu (MaKCUMAJbHBIM PYOEKHBIM pPEUTHHT
oOyuarorierocst 20 peTHHTOBBIX 0aJUIOB.

VYcoBus OLIEHKH OCBOEHHS 00yYaromumMcest JucHuIuiviel B popmare BPCO
JOBOJSITCSL TPErojAaBaTesieM 10 CBEIEHUs OOydarollUXcsi Ha IEpBOM ydyeOHOM
3aHATUM, a TaKXKe pa3MelleHbl B CBOOOJHOM JOCTyNE€ B 3JIEKTPOHHOU
uH(pOopMallMOHHO-00pa3oBarenbHOU cpene Komnemxka.

2.2. IlpoBegeHue TeKylmiero u PpPYyO0e:KHOr0 KOHTPOJSL YCIEBAEMOCTH
00y4YaIIMxXcsl MO0 JAUCUMILIMHE B COOTBETCTBHMHU ¢ 0A/IJIbHO-PEUTHHIOBOM
CHCTEMO OLIEHKH YCIIeBAeMOCTH 00y4arouerocs

B Teuenue yueOHOro cemectpa 0 TNPOMEKYTOUHOM aTTECTallMM Ha
OCHOBAaHUU YTBEPXKJACHHOM padoueil mporpaMmbl JUCIHUILIMHBI (HOpMUPYETCS
TEKYIIUH  pedUTUHT oOydaromierocs. Tekyumuid  peWTHHr  oOydaromierocs
CKJIAJbIBACTCSI KaK CyMMa PEHTHHTOBBIX OajioB, TOJYYCHHBIX UM B TEUYCHHE
y4eOHOT0 ceMecTpa Mo BCEM BUAaM YUEOHBIX 3aHATUM MO0 AUCIUILIUHE.

B mnpouecce Tekymero KOHTPOJIS OLIEHUBAIOTCSA CIEAYIOLIUE JeUCTBUS
oOy4aromnierocsi, HalpaBJICHHbICE HA OCBOCHHE KOMIETCHIIMI B paMKax H3y4CHUS
y4eOHOM JUCIHUIIIAHBIL:

- aKaJeMuyecKas AaKTUBHOCTh (MOCEHIaeMOCTh y4eOHBIX  3aHATHH,
CaMOCTOATENIbHOE M3YyYEHHE COACpKaHUSA y4eOHON NMCLUMIUIMHBI B 3JIEKTPOHHOM
nH(pOpMaIIMOHHO-00pa30BaTeIbHON  cpele,  COONIOJIGHUE  CPOKOB  Clauu
MPAKTUYECKUX 3aJaHUHN M TEKYITUX KOHTPOJIbHBIX MEPOTIPUSTUN U JIP.);

- BBIMIOJIHEHUE U ¢Jlaya TeKYIIUX U UTOTOBOIO MPAKTUUECKUX 3aJlaHuil (3cce,
pedepatsl, TBOpUECKHUE 3aaHuUsI, AKTUBHOE YUaCTUE B IPYNIOBBIX HHTEPAKTUBHBIX
3aHATHUAX, 3aIIUTA MPOSKTOB U AP.);

- TMPOXOXKACHUE PYOESKEH TEKyIIero KOHTPOJS, BKIIOYAsl COOJIOJCHUE
rpaduka WX TPOXOXKIEHUS B DIEKTPOHHOW HWH(MOpPMAIMOHHO-00pa30BaTEIbHON

cperne.

Kpumepuu oyenxku onpoca
«OTINYHOY:



- J1aH TIOJIHBIM, PA3BEPHYTHIN OTBET HA ITOCTABJICHHBIA BONPOC;

- B OTBETE MIPOCIICIKUBACTCA YETKAsI CTPYKTYPa, JIOTHYECKAsI IOCIIEI0BATEILHOCTb,
OTpakarouasi CyIHOCTh PACKPBIBAEMBIX TOHATUI, TEOPUH, SIBIICHUI;

- 3HAHUE MO MPEAMETY JEMOHCTPUPYIOTCS Ha (OHE MOHHMAHUS €r0 B CHCTEME
JAHHOW HayKH U MEXIUCUUIUIMHAPHBIX CBA3EH;

- cBOOO/IHOE BIIAJICHUE TEPMUHOJIOTUEH;

- OTBETHI HA JIOMTOJTHUTEIBHBIE BOITPOCHI YETKUE, KPATKUE;

«Xopouo»:

- JIaH TIOJIHBIA, PA3BEPHYTHIM OTBET HA MOCTABJICHHBIN BONPOC, MOKA3aHO YMECHUE
BBIJICIATh  CYLIECTBEHHBIE M HECYIIECTBEHHBIC  IPU3HAKM, NPUYUHHO-
CJIEICTBEHHBIE CBSI3H;

- OTBET HEAOCTAaTOYHO JIOTMYEH C €IWHUYHBIMU OIIMOKaMHM B YaCTHOCTSX,
VCIIPABJICHHBIE CTYJICHTOM C ITOMOIIBIO MPETO1aBaTENS;

- €JUHUYHbIE OIIMOKU B TEPMUHOJIOTHH;

- OTBETHI Ha JOIOJIHUTEIIbHBIE BOIPOCHI IPABUWIbHBIE, HEAOCTATOYHO IIOJIHBIE U
YETKHUE.

«Y10BJIETBOPUTEILHO»:

- OTBET HE MOJHBIM, C OMMOKaMU B JETaNAX, YMEHUE pPaCKpbITh 3HAUCHUE
00OOLIEHHBIX 3HAHUI HE IOKa3aHO, peueBoe OpopMIEHHE TpeOyeT IOIpPaBoK,
KOPPEKLINH;

- JIOTHKAa W TOCJIENOBATEIbHOCTh M3JI0KEHUS HMMEIOT HApYyLICHWsS, CTYIEHT HE
CIIOCOOEH CaMOCTOSITENIbHO BBIJEIUTh CYIIECTBEHHBIE W HECYUIECTBEHHBIE
IIPU3HAKH U IPUYNHHO-CIICICTBEHHBIE CBA3H;

- OIIMOKYU B PACKPBIBAEMBIX MOHITHUSIX, TEPMUHAX;

- CTYICHT HE OPUEHTUPYETCS B TEME, AOMYCKAET CEPhE3HbIE OIINOKH;

- CTYICHT HE MOXET OTBETUTh Ha OOJIBIIYIO YaCTh JAOMOJIHUTEIbHBIX BOIIPOCOB.
«Heya0BJ1IeTBOPUTEIBLHO:

- OTBET IPEJCTAaBISIET COOOM pa3pO3HEHHBIE 3HAHUSI C CYIIECTBEHHBIMU OIIMOKaMHU
110 BOIIPOCY;

- TPUCYTCTBYIOT (PpParMEeHTapHOCTb, HEJIOTUYHOCTh MW3JI0KEHUSI, CTYIACHT He
OCO3HAeT CBsA3b OOCYXKIAaeMOro BOIpOca C APYTMMH OOBEKTaMHU AMCLUILINHBI,
peyb HerpamMoTHasd;

- HE3HAHWUE TEPMUHOJIOTUY;

- OTBETHI HA JIONTOJTHUTEIBHBIE BOIIPOCHI HENPABUIIBHBIE.

Kpumepuu oyenxku npakmuueckozo 3a0anus:

«OTIMYHO» — MPABWIbHBINA OTBET, JAETCS YETKOE 0OOCHOBAHUE MPUHSATOMY
PELIECHUIO; PACCYKICHHS YETKHUE IMOCIEA0BATEIbHbBIEC JIOTUYECKHUE; HUCTIOJIB3YIOTCS
CCBUIKM Ha TOJYYEHHBIE MPU M3YYEHUU [HUCHUIUIMHBI 3HAHUS; MPABUIBHO
UCIIOJNIB3YIOTCS (POPMYJIBI, IOHATHUS, MPOLIETYPhl, UMEIOLIUE MPSMOE OTHOIICHUE K
3a1a4e s MOATBEPKIACHUS IPUHATOTO PELICHUS.

«Xopouio» — TMpaBWIbHBIA OTBET, JaeTcs OOOCHOBaHHE MPUHATOMY
pEILIEHUI0; HO C HE CYIIECTBEHHBIMU OIIMOKAaMU, B PACCYXKACHHUSIX OTCYTCTBYET
JIOTUYECKasl IOCIEA0BATEIbHOCTD;, MCIOJB3YIOTCS CCBUIKM HA IIOJYyYEHHBIE NPH
W3YYCHUU JUCIUILUIMHBI 3HAHUSI, TMPABUILHO HUCIOJIB3YIOTCS (OPMYIIBI, TTOHSTHUSA,



IPOLEAYPHI, MMEIIIHE IMpPsAMOE OTHOLIEHWE K 3ajade Ui IOATBEPKIACHUS
IIPUHSITOTO PELICHUS.

«Y IOBNIETBOPUTENILHOY» — TMPAaBUIBHBII OTBET, JOMYCKAIOTCS TIpyObIe
OomMOKM B OOOCHOBAHMHM  MPHUHSATOTO  PEHICHUsS;  PacCyKIEHUS  He
NoCJIeIOBaTEIbHbIE CYMOYpPHBIE; HCIOJIB3YIOTCS CCBUIKM Ha IMOJY4YEHHBIC NpU
W3YYEHUU JUCIUILIMHBI 3HAHUS;, UCTIOIB3YIOTCS (POPMYIIbI, IPOLETYPhI, TOHSATHUSA,
MMEIOIIUE MPSIMOE 3HAYEHUE I MOATBEPKACHUS NPUHATOIO PELICHUs, OIHAKO,
npu oOpalleHuu K HUM JIOMYCKAIOTCS CEPhE3HbIE OIIMOKH, CTYIEHT HE MOKET
IIPABWJIBHO UMM BOCIIOJIB30BATHCH.

«HeynoBieTBOpUTENIBHO, HE 3a4TEHO» —OTBET HEBEPHBIM, OTCYTCTBYET
O00OCHOBaHHE TMPHUHIATOMY pEHICHHIO; CTYAEHT JAEMOHCTPUPYET  IOJIHOE
HEIIOHUMAaHUE CyTH BOIIPOCA.

Kpumepuu ouyenku mecma:

«3auTeHOY - ecii OOyYarOIIMICS MPAaBHJIBHO BBIMOJIHUI HE MeHee 2/3 Bcel
paboTHl MM AOIYCTHJI HE Oojiee OJHOM IpyOOH OMIMOKH M ABYX HEIOYETOB, HE
Oosiee onHOM TpyOOM M OAHOM HErpyoOoi omwuOKH, HEe Oojiee TpeX HErpyObIX
OIIMOOK, OJHON HErpyOOH ONIMOKH M TPEX HEI0YCTOB, MPU HAJTUYMM YCTHIPEX-
AT HEAOYCTOB.

«He 3auTeHo» - eciM YKMCIIO OMMOOK M HEAOYETOB MPEBBICHIO HOPMY IS
OIICHKH 3 WJIU MPABWIBHO BBIIOJHEHO MeHee 2/3 Bceil padoThI.

Kpumepuu oyenku evinonnenusn Keic-3a0anus

- YMEHHE TTPOBECTU paz00p CUTyalluu;

- YPOBEHB apTryMEHTAINH, CIIOCOOHOCTh OTCTAaMBATh CBOIO TOUKY 3PCHHS;
- CIIOCOOHOCTh TPUHUMATh YIPABIICHYECKHUE PEIICHHUS;

- Ka4ecTBO 0(OPMIICHHUSI OTYETA.

Kpumepuu oyenku ooxknaoa

[Tpu BbIMOTHEHUH AOKJaZa 00y4arOIIUNCS TOJKEH MPOJIEMOHCTPUPOBATh YMEHUE
KpaTKO M3jaraThb MPOYMTAHHBIA MaTepuajn, a TakXke yMeHue o0o0marb u
aHaJIM3UPOBATh MaTepHall IO TEME J0KIa.

MaxkcumanbHast OlleHKa 3a JOKJIa: 8 OaIoB.

OCHOBHBIMU KPUTEPHUSIMU OLIEHKU JOKJIaJa SIBISIOTCS:

- aKTYaJIbHOCTh BBIOPAHHOM TEMBI U U3JIaraeMoro MaTepuaia — 2 6ana;

- CoJIepKaTeIbHOCTD — 2 0Oasia;

- CTpYKTypa u opopmMiieHue Aoknana — 1 6a;

- YETKOCTh U BBIPA3UTEIHHOCTh BBICTYIUICHUS — | Oa;

- YMEHHE MOJIh30BaThCS KOHCIIEKTOM — | Gai;

- TOYHOCTb U MOJIHOTA OTBETOB Ha BOMPOCHI — 1 Oau.

Kpumepuu oyenku npezenmayuu
1. O6wéM nipesenTaruu 20 -50 cnaiigos (1 6am).
2. [IpaBunsHOCTH OhopMiIeHUs TUTYARHOTO ciaina (0,5 6anna);



3. AKTyaJIbHOCTh OTOOpaHHOTO MaTepHaia, 000CHOBAaHHOCTh (DOPMYITHPOBKU LIEITH
u 3aj1a4 padotsl (0,5 6amna);

4. HarmsgHocTh W JIOTHYHOCTH IMPE3CHTAIlMH, 0OOCHOBAHHOCTH HCIIOJIB30BAHUS
TaOIUI, TUarpaMM, pUCYHKOB, (hoTorpadwii, kKapT, BUIEO — BCTaBOK, 3ByKOBOTO
COTMIPOBOXICHUS, TPaBWIBHBIA BBIOOpP MmpHPTOB, (OHA, IPYTHX DIEMEHTOB
nv3aiiHa ciaina (2 6amna).

5. O0béM W KadyecTBO MCTOUYHHMKOB HH(OpManvd (HE MeHee 2-X HMHTEpHET —
HMCTOYHHUKOB M HE MEHEE 2-X JIMTEPATYPHBIX HCTOYHHUKOR).

Kpumepuu ouenku nadopamoprnozo 3a0anus.
«OTIMYHO» — MNpPaBWIBHBIA OTBET, JAETCA YETKOE OOOCHOBAaHUE HPHUHITOMY
PELICHUIO; PAaCCYKICHHS YETKHE MOCIEAOBATENbHbIE JIOTHUECKHUE; UCIIONIb3YIOTCS
CCBUIKM Ha TIOJyYECHHbIE IpPU W3YYEHUW JUCUUIUIMHBI 3HAHUS; MPABUIIBHO
UCIOJIB3YIOTCS (POPMYJIBL, TIOHATHUS, MPOLIETYPhl, UMEIOLIUE NPSIMOE OTHOIICHUE K
3a/1aye Ui MOATBEPKACHUS IPUHATOrO PELICHUS.
«XO0pouIo» — MpaBUJIbHBIA OTBET, 1a€TCS OOOCHOBAHUE MPUHATOMY PEILICHUIO; HO
C HE CYILIECTBEHHbIMU OIIMOKAaMHU, B PACCYXJCHUAX OTCYTCTBYET JIOTHYECKas
IIOCJIEIOBATEIBHOCTD; HMCIIOJIB3YIOTCS CCBUIKM HA IIOJYYEHHBIE IIPU H3YYEHUU
JUCHUIUIMHBI 3HAHUS, IPABUIIBHO UCIIONB3YIOTCS (OPMYJIbL, TOHATHS, POLIETYPHI,
UMEIOIINE NPSIMOE OTHOLIEHWE K 3ajade Uil NOATBEPKICHUS IPUHATOIO
pELICHHUS.
«Y IOBIETBOPUTENILHO» — TMPaBUJIbHBIN OTBET, JOMYCKAIOTCA TI'pyOble OLIMOKU B
00OCHOBaHMM TNPUHIATOTO PEUICHUS; PACCYXKACHUS HE IOCJIEeI0BaTEIbHbIC
CyMOYpHBI€; UCIIOJIB3YIOTCS CCHUIKM HA MOJYYEHHbIE MPU U3YYEHUH JUCLMILIAHBI
3HAHMS; HUCHOJIB3YIOTCS (OPMYJIbl, MPOLEAYPHI, MOHATHUS, HMEIOIIME MPIMOE
3HAUEHUE JJI TOJATBEPXKACHUS MPUHATOTO PEUIEHUs, OJHAKO, MPU OOpaIlEHUU K
HUM JIOITyCKAlOTCSl CEpbEe3Hble OMIMOKM, CTYJIEHT HE MOXKET NIPAaBHIBHO HMHU
BOCITIOJIB30BAThC.
«HeynoBneTBOpUTENbHO, HE 3a4T€HO» — OTBET HEBEPHBIA, OTCYTCTBYET
O0OOCHOBaHME TMPHUHITOMY pEUICHHIO; CTYIEHT JEMOHCTPUPYET  IOJIHOE
HEITOHMMAaHUE CYTH BOIIPOCA.

JUisi  miaHUpoBaHUS  pacdeTra TEKYIEro peuTHHTa, O00y4aromerocs
VICITOJIB3YFOTCSI CJIEIYIOIME TPONIOPIUU:

Bua yueOHoro geiictust MakcumajibHasi peiTHHTOBast
olleHKa, 0a/1J10B

aKajJgeMuueckas akTUBHOCTD 10
MPAKTUYECKUE 3aJaHusl 40
U3 HUX: meKyujue npaKkmuieckue 3a0aHus 20
UmMo2080e npaKmuieckoe 3a0aHue 20
pyOEXKH TEKYIIEro KOHTPOJIS 30
HTOI'O: 80

B Teuenme ydyeOHOro cemecTpa MO AMCHUIUIMHE OOYYAIONIMMCS JOJDKEH
OBITh HAKOIUJICH TEKYIIMA PEHTHUHT HE MeHee 52 pPeUTHHroBbIX O0amioB (65% oT
MaKCUMaJIbHOTO 3HAYCHUS TEKYIIETO PeUTHUHTA.




HeoOxoaumbIMK yCIIOBUSMH JOITYCKa, OOYYarOIIErocs K MPOMEXYTOYHOU
aTTeCTallu MO0 JUCHUIUIMHE  SBISIIOTCA  IOJIOKUTEIBHOE  IPOXOXKICHUE
oOy4daromumcsi He MeHee 65% pyOekel TEeKyIIero KOHTPOJISl ¢ HAKOTUICHUEM He
MeHee 65% MaKCUMaJIbHOTO PEUTHHIOBOTO Oalijia 3a KaIbld pyOex TEeKyIero
KOHTPOJISI ¥ TOJIOKUTEIBHOE BBIIIOJHEHUE UTOrOBOTO MPAKTHUYECKOTO 3aJaHus C
HAaKOIJIECHUEM He MeHee 65%  MaKCUMaJbHOTO  pPEWTHHroBOro  Oaia,
YCTaHOBJIEHHOTO 332 UTOIOBOE MPAKTUYECKOE 3a/IaHHE.

HeBpimosiHEHWE  BBIIEYKAa3aHHBIX  YCJIOBUM  SBIIETCS  TEKyLIEH
aKaJeMUYECKOM 3aJ0JDKEHHOCTBbIO, KOTOpas JOJDKHA OBITh JIMKBHJIMPOBAHA
00y4aroIuMcs 10 KOHTPOJIBHOTO MEPOTIPHUATHUS IPOMEKYTOUHOM aTTECTAIIHUH.

CBeneHus O HaIMYUM Yy OOYydYalONIUMXCS TEKYIIeW akaJIeMU4ecKon
3aJJOJUKCHHOCTH, CPOKax H Topsake 1o0opa peHTHUHTOBBIX OamioB s €€
JUKBUIALMH TOBOASTCS 10 00YHArOUIUXCSl MEAArOrMYeCKUM pabOTHUKOM.

B ciyyae He JMKBMAAIMU TEKyLIEH aKaJAeMUYECKOW 3aJ0JDKEHHOCTH,
neAarorndeckuii paboTHUK 00s3aH BO BpeMsl KOHTPOJBHOI'O MEpONPHUATHUS
IPOMEXYTOUHOM aTTecTalluM MOCTaBUTh oOydaromemycsi 0 peiTUHrOBBIX OaJJIOB.

B srom ciyyae nuMKBHIAIMA TEKYLIEH aKaJeMHYECKOM 3aJ0JDKEHHOCTH
BO3MO’KHA B IIEPUOBI IIPOBEIECHNS IOBTOPHOU IIPOMEKYTOUHON aTTECTALUU.

Kpumepuu ouenku peghpepama

OOGyuaronuiics, 3amuinarnMi  pedepar, TOKEH paccka3atb O €ro
aKTyaJIbHOCTH, TIOCTABJICHHBIX TIESIX W 3ajJadaX, HW3YYCHHOW JIMTepaType,
CTPYKTYPE OCHOBHOM YaCTH, CACITAHHBIX B X0OJI¢ paOOTHI BRIBOJAX.

[To oOKkOHYaHWIO BBICTYIUICHUS €My MOXET OBITh 3aJaHO HECKOJBKO
BOIIPOCOB 10 TIPEICTABIICHHOM MpolIeMe.

Ouenka ckiaabIBaeTCs U3 CcoOMIOfeHUs TpeOoBaHwil Kk pedepary,
IPaMOTHOTO PACKPBITUS TEMbI, YMEHUSI YETKO PACCKa3bIBATh O MPEACTABICHHOM
pedepare, cnocOOHOCTH TOHATH CYTh 3a/IaBa€MbIX IO pabOTE BOIMPOCOB M HAUTH
TOYHBIC OTBETHI HA HUX.

Pegepam, 6 komopom nonnocmouio oceewena mema u KOmMopwlil 0QopMmieH
co2nacHo mpebosanusim, oyerusaemcs 0o 15 bannos.

2.3. IIpoBeeHue NPOMEKYTOYHOM ATTECTALUM O0YYAIOIIUXCS 110 AUCHUIIIMHE
B COOTBETCTBHM € 0OA/UIbHO-PEHTHHIOBOM CHCTEMON OLECHKH YCIEBAEMOCTH
o0yyarierocs

[IpomexxyTouHast aTTecTanus Mo JUCIUIUIMHE MPOBOJAUTCS B COOTBETCTBUH C
[TonoxenueM O TMPOMEKYTOUHOW aTTECTAUMU OOYYAIOUIMXCS 10 OCHOBHBIM
npodeccuoHaIbHBIM 00pa3oBatenbHbiM TporpaMmmam B AHO T10O TTIAIIK wu
[TonoxenueM © OaTbHO-PEUTUHIOBOM CHUCTEME OLEHKH  YCIEBAeMOCTHU
oOydJarmmxcss MO  OCHOBHBIM  TIpOo(ecCHOHaIbHBIM  00pa30BaTEIbLHBIM
nporpammam B AHO T100 ITAIIK B nelicTByroniei peaakinm.

Ha npomexxyTounyio arrectanuio oTBogUTCs 20 peTHHIOBBIX 0aslIoB.

OTBeThl 00y4aromerocss Ha KOHTPOJBHOM MEPOIPHUSATHH MPOMEKYTOUHOM
aTTeCTallMy OLIEHUBAIOTCA MeAarornyeckuM paboTHUKOM 1o 20 - 6ayIbHOM IIKae,
a UTOTOBasl OLICHKA 10 AUCLHUILIMHE BHICTABISIETCS 10 MATHOAUIBHOM cucTeMe.



Kpurepuu BeICTaBieHUS OLIGHKH omnpeaensroTcs [lomoxennem o GamibHO-
PEUTHUHTOBOM CHUCTEME OILEHKH YCIEBAEMOCTH OOYYaIOIMUXCS MO0 OCHOBHBIM
npodeccuoHaNbHBIM 00pa30BaTEIbHBIM MpPOrpaMMaM - MPOrpaMMaM CPETHETro
npodeccuonansuoro odbpaszosanus B AHO I100O ITATIK.

B npouecce ompeneneHus pyOeXKHOro peWTHHra 0O0y4arouerocs
UCIIOJIb3YETCs CIEAYyIOoNIas IKaa:

Pyo6exubIit KpuTtepun oieHKH 0cBOeHHA 00y4aOIMMCs y4eOHOi
peiTHHT AUCUMILNIMHBI B X0/1¢ KOHTPOJIbHBIX MEPONIPUATHH
NPOMEKYTOYHOM ATTECTALNH
19-20 oOyuJaroluiics rIy60Ko U MPOYHO YCBOMII MPOTPAMMHBIN
PEUTUHIOBBIX | MAaTepUa, HCUEPIBIBAIOLIE, [I0CIEA0BATEIBHO, TPAMOTHO U
0ayioB JIOTUYECKHU CTPOMHO €T0 U3JIaraeT, TECHO yBA3BIBACT C 3aJa4aMu U

6YIIYIH€ﬁ ACATCIIbHOCTBIO, HC 3aTPYAHACTCA C OTBCTOM IIPH
BUAOM3MCHCHHUHU 3alaHM:I, CBO60,Z[HO CIIPABJICTCA C 3ala4aMi U
MMPAKTHYCCKUMU 3alaHUAMHU, IIPABUIIBHO 00OCHOBBIBACT IIPUHATBIC
pPeIICHUA, YMECT CaMOCTOATCIIBHO O606IHaTB " u3JjiaraTtb
MaTcpual, HC JOITYCKaAa omuroOoK

16-18 0OyJaroIuiics TBEP0 3HAECT MPOTPAMMHBIN MaTepHal, TPaMOTHO
PEUTHHTOBBIX | M TI0 CYIIECTBY M3JIaraeT ero, He JOMyCKasl CyIIECTBEHHBIX
OannoB HETOYHOCTEH B OTBETE Ha BOMPOC, MOXKET MPABUIHHO MPUMCHSTh

TCOPECTUUCCKUC ITOJIOKCHUS U BJIAACCT HCO6XOI[I/IMBIMI/I YMCHHAMU
W HAaBbIKaAMM I1PU BBIITOJIHCHUHA IIPAKTUICCKUX 3aI[aHHﬁ

13-15 OOyYaroIINIiCsl OCBOUJI OCHOBHOM MaTepHall, HO HE 3HAET
PEUTUHTOBBIX | OTACIBHBIX JIeTaJeH, T0MyCKAaeT HETOYHOCTH, HEIOCTATOYHO
0aioB npaBuiIbHBIE (POPMYIUPOBKU, HAPYIIAET MOCIEI0BATEILHOCTD B

H3JIOKCHHUHU IIPOIrpaMMHOI'0O MaTCpHalia U UCIIBIThIBACT
3aTPYAHCHHA B BBIIIOJIHCHUH IIPAKTHYCCKHX BaI[aHI/Iﬁ

1-12 OoOy4Jaronuiicss He 3HAeT 3HAYUTENBHOM YaCTH MPOrPaMMHOIO
PEUTUHTOBBIX | MaTeprasa, 10MyCKAeT CYIECTBEHHbIE OMIMOKH, C OOJIbIIUMU
0aJIIoB 3aTPyIHEHUSIMU BBINOJHSAET MPAKTUYECKHUE 3aJaHUs
0 HE aTTeCTOBaH
PEUTHHT OBBIX
0asuIoB

Ecnu pe3ynbraT KOHTpPOJSL YCIIEBAEMOCTH B paMKax MPOBEACHUS
KOHTPOJIHBIX MEPOTPUITHA MPOMEKYTOUHOU aTTecTanuu (pyOeKHBIH PEUTHHT
0oOy4Jaromierocsi) HEYyIOBIECTBOPUTEIbHBIN (TOMydeHO MeHee 13 peHTHHTOBBIX
0ajIoB), TO MPOMEKYTOYHAsl aTTeCTalus MO y4eOHOW MUCHUIUIMHE (MOIYJIIO)
HEBO3MOXKHA JIa)K€ MPU HAIUYMHU BBICOKOTO TEKYIIETO pEUTUHTA, OJIYyYeHHOTO 1O
UTOTaM TEKYIIEro KOHTPOJIS M0 y4eOHOU TUCIUIUTMHE (MOIYJIIO).
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