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PA3JIEJI 1. OHUEHOYHBIE MATEPUAJIBI 110 JUCHUIIJIMHE
1.1. Ilnanupyembie pe3yJabTaThl OCBOCHUS M CIUIIHHBI

B pesynbrare  OCBOGHHMS ~ AUCHUIUIMHBI  OOydYarolUiCs  JOJIKEH
ACMOHCTPHUPOBATH CICAYIOMINC PC3YJILTATHI:
O6mue KOMIeTeHHH Ilianupyembie pe3yJabTaThl 00yYeHUs!
O0mmue JucuunjinHapHbIe

OK 01. Berbupatp
CIIOCOOBI peIIeHMS 3a/1a4
npodeccnoHaIbHO N
JEATSILHOCTH
MPUMEHUTEIHHO K
pa3IUYHBIM KOHTEKCTaM

B wactu Tpy10BOTO BOCITUTAHHS:
- TOTOBHOCTb K TPYIY,
OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTUBHOM
NEeSITETbHOCTH TEXHOJIOTHICCKOU
Y COIMAIILHOW HAIPABIICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATD,
TUIAHUPOBATH M CAMOCTOSTEIIHHO
BBITIOJTHATE TaKykO

NS TEIIEHOCTD;

- UHTEpEC K pa3In4yHbIM chepam
npohecCuoHATBHOU
NESITETLHOCTH, OBJIaJICHUE
YHHUBEPCATbHBIMHA YI4COHBIMU
MMO3HABATEIbHBIMU JICHCTBUSMHU:
a) 6a30BBIC JIOTHUECKHUE
NIEUCTBUS:

- CaMOCTOSATEIILHO
dhopmynupoBaTh U
aKTyaJIM3UpPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBCHHBIN
MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Kiaccu(pHUKaIUU U
0000111eHM;

- OTIPEICISITh 1ENH
JESITETbHOCTH, 3371aBaTh
napameTpbl U KpUTEPUHU UX
JTOCTHOKCHHS;

- BBISBJISATh 3aKOHOMEPHOCTH U
IIPOTUBOPECYHS B
paccMaTpUBaCMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBHI B
NesITeNbHOCTD, OI[CHUBATh
COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OIICHUBATh PUCKU
MOCIIEJICTBHI IESTEIILHOCTH;

- pa3BHUBaTh KPeaTUBHOE
MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX TPOOIEM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE
JIEUCTBUSA:

- BJIaJIETh HABBIKAMH y4EOHO-
HCCIIEI0BATENBCKON U

- BJIQJIETh CUCTEMON XUMUYECKUX
3HaHUH, KOTOpask BKIKOYACT:
OCHOBOTIOJIATAIOIIUE TIOHITHS
(XMMHMYECKHI 2JIEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToma, S-,
p-, d-3eKkTpOHHBIE OpOUTATH
aTOMOB, UOH, MOJIEKYJIa,
BaJICHTHOCTb,
ANIEKTPOOTPHUILIATEIBHOCTD,
CTETNEeHb OKUCIICHUSI, XUMUYECKast
CBsI3b, MOJIb, MOJISIPHAS Macca,
MOJISIpHBINH 00BEM, YTIepOaHbIN
ckener, (QyHKIMOHaNbHas TPYIIa,
paauKai, H30MepHsi, H30MEPHI,
TOMOJIOTHYECKHH PsIJI, TOMOJIOTH,
YIJI€BOA0POIbI, KUCIOPO- U
a30TcoJeprKale COETMHEHNUS],
OHOJIOTUYECKH aKTHUBHbBIE
BellecTBa (yrJIeBO/Ibl, KUPHI,
OeIKm), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCMHEHUS, KPUCTAIINYECKAS
pELIeTKa, TUIIBI XUMHUYECKUX
peaxiuil (OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U
SHIAOTEPMHYECKHUE, PEAKLIUU
HOHHOTO 0OMEHa), PacTBOp,
3JEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAS
JUCCOLMALUsA, OKUCTUTENb,
BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakluH,
XHUMHYECKOE PaBHOBECHE), TEOPUU
U 3aKOHBI (TEOPHUST XUMUYECKOTO
CTPOEHMS OPraHMYECKUX BEILIECTB
A.M. byrneposa, Teopus
ANEKTPOIUTUYECKON
JUCCOIMALINN, IEPUOINYECKUN
3akoH .. MenneneeBa, 3aK0H
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKU I
SI3BIK XUMUH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTABE,
MOJIy4eHUU 1 0€30MacHOM




MPOEKTHOM ACSATEIBbHOCTH,
HaBBIKAMU Pa3peILICHUs
npo0em;

- BBISIBIISATH IPUYMHHO-
CJICJICTBCHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh apTyMEHThI
JUISL TOKa3aTeIbCTBA CBOMX
YTBEPKCHHUI, 3a/1aBaTh
napameTpsl U KpUTEpUu
pereHus;

- aHAJIM3UPOBATh TIOJyYEHHEIE B
XOJIe PEIICHUS 3a1auu
pe3ynbTaThl, KPUTHUECKH
OIIEHUBATDH UX JIOCTOBEPHOCTb,
MMPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMETb MePEHOCUTh 3HAHHS B
TTO3HABATENBHYIO U
MPaKTUYECKYI0 00J1acTH
KU3HEICATCIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS
W3 Pa3HBIX MPEAMETHBIX
obOnacreii;

- BBIJIBUTATh HOBBIC HJICH,
npeyiaraTh OpUrHHAIbHBIC
TTOJIXOJTBI U PEIICHUS;

- CITOCOOHOCTH X
HCIIOJIb30BaHUS B
II03HABATEIILHON U COITUAIBHOM
MIPAKTUKE

MCIIOJIb30BAHUH BAKHEUILINX
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUUYECKOM
JIeSITeIbHOCTH YETIOBEKA;

- YMETh BBISABIISITh XapaKTEPHbIC
MIPU3HAKU U B3aUMOCBSI3b
M3YYCHHBIX TOHATUN, TPUMEHSTh
COOTBETCTBYIOIINE TOHATHUS TIPU
OTIMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHUYECKUX U OPTraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;
BBISIBJISITh B3aUMOCBSI3b
XUMUYECKUX 3HAHUH C TIOHATUSIMHU
U TIPE/ICTABJICHUSIMU JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh UCIOJIB30BaTh
HAaWMEHOBAHUSI XUMHYECKUX
COEAMHEHUHN MEXIYHApPOIHOIO
CO103a TEOPETUYECKON U
MIPUKIIATHON XUMUH U
TPUBHAJIbHBIC HA3BaHUS
BOKHEUIIINX BEMIECTB (ITUJIEH,
areTuJIeH, TIUIEepPUH, (PeHO,
dbopmanbaeru, yKkeycHas
KHCJIOTA, TJIMIUH, YrapHbIU ra3,
YIJIEKUCITBIN Ta3, aMMUAK,
ranieHasl U3BeCTh, HeraleHas
W3BECTh, IUTHEBAS COJA U
JIPYTUX), COCTABIATH (HOPMYITBI
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, YPABHEHUS] XUMHYECKUX
peaxiuii, OObSICHITh UX CMBICII;
MOATBEP)K1aTh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMU U 3alUCIMHU
YpaBHEHUN XUMUYECKUX PEAKIIUI;
- YMETh YCTaHABJINBATH
MIPUHAJIEKHOCTh U3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB K ONPECIICHHBIM
KJlaccaM U rpyniaM COeIuHEHUH,
XapaKTEpU30BaATh UX COCTAB U
Ba)KHEMIIIE CBOMCTBA;
ONPENENATh BUJIbI XUMHUECKUX
CBsA3e (KOBaJ€HTHAS, MOHHAS,
MeTaJuindeckasi, BOAOPOAHA),
THUIIBl KPUCTATNIMYECKHUX PEIIETOK
BEILIECTB;

KJIACCHU(PHUIIMPOBATH XUMUYECKUE
peakuuu;

- chopmupoBaTh MpeACTaBICHUS:




0 MaTepHaAIbHOM €IUHCTBE MUPA,
3aKOHOMEPHOCTSIX U
I03HABAEMOCTH SIBJICHUI
MIPUPOJIBI; O MECTE U 3HAUCHUU
XUMUU B CUCTEME €CTECTBEHHBIX
HayK U €€ pPoJii B 00ecreueHun
YCTOMYHMBOTO Pa3BUTHUSA
YEJI0BEYECTBA: B PEIICHUU
po0JIeM IKOJIOTHIECKOM,
SHEPreTUYECKON U MUILIEBOM
0e30MacHOCTH, B pa3BUTUU
MEIUIIMHBI, CO3TaHIH HOBBIX
MaTepHuaioB, HOBBIX HCTOYHUKOB
SHEPTUU, B 00ECTICUCHUH
palroHaIBLHOTO
MIPUPOIOTIONB30BaHMS, B
(bopMUPOBAHUHN MUPOBO33PEHUS U
0011Ie# KyIbTyphl U€TTOBEKA, a
TaK)Ke SKOJOTUUECKH
000CHOBAHHOTO OTHOIIICHHUS K
CBOEMY 37I0POBBIO U IPUPOTHOM
cpene;

- BJIAJIETh CUCTEMON XUMUYECKUX
3HAHUM, KOTOPAasi BKIIFOYAET:
OCHOBOTNOJIATraloIIKe MOHATHUS
(IOTIOJTHUTENBHO K CHCTEME
MOHATUN 0a30BOTO YPOBHS) -
M30TOIIbI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHIE aToMa,
rudpuaAn3aIs aTOMHBIX
opOuTalei, Xumu4eckast CBsI3b
("O" u ", KpaTHbIE CBA3M),
MOJISIpHAsl KOHIIEHTpaIys,
CTpyKTypHas hopMyIia, H30Mepus
(cTpyKTypHasi, reOMeTpHYecKas
(ITMC-TpaHC-U30MepHs), THUITBI
XUMHYECKUX peakluii (roMo- u
reTeporeHHble, 00paTUMbIe U
HEOOpaTHUMBIE), PACTBOPBI
(MCTUHHBIE, JUCTIEPCHBIC
CUCTEMBI), KPUCTAJIIOTUIPATHI,
CTEINEHb TUCCOLUAIUHY,
ANEKTPOJIN3, KPEKUHT,
pUGOPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS,
JeXanirue B OCHOBE MOHUMAaHHUS
NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SBJICHUH,
COBPEMEHHbBIE NMPEICTABIEHUS O
CTPOCHHHM BEIIECTBA HA aTOMHOM,
MOJICKYJISIPHOM U




HAJMOJIEKYISIPHOM YPOBHSIX;
MIPEJICTABICHUS O MEXaHU3MaxX
XUMHYECKUX PEAKIIUH,
TEPMOIUHAMHYECKUX U
KHUHETUIECKIX 3aKOHOMEPHOCTSIX
WX MIPOTECKAHMSI, 0 XUMUICCKOM
PaBHOBECHUH, TUCTICPCHBIX
cUCTeMaXx, (PaKTOJIOTHIECKUE
CBEJICHHS O CBOMCTBAX, COCTAaBE,
MOJY4eHUH U 6€30TacHOM
MCIIOJIb30BAHUH BaKHEUILINX
HEOPraHMYECKUX U OPTaHUICCKHIX
BEIIECTB B OBITY M MIPAKTUUYECKOM
JESTEIILHOCTH YeJIOBEKa; OOIINX
HAyYHBIX MPUHITATIAX
XMMHYECKOTO ITPOU3BOJICTBA (Ha
IIpUMEpPE MPOU3BOJICTBA CEPHOM
KHUCJIOTHI, aMMHaKa, METaHoJIa,
nepepaboTku HedTH);

- YMETh MPOBOJIUTH PACUYCTHI TI0
XUMHYECKUM (popmyrnam U
YPaBHEHUSM XHMHYCCKUAX
peaKkui ¢ UCI0JIb30BAHUEM
(bu3HYeCKUX BEIMUNH (MacChI,
o0BbeMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOIIHX
BEIIECTBA C KOJINYECTBEHHOU
CTOPOHBI: PACUYETHI IO
HaX0KICHUIO XUMHUYECKOM
(dbopMyIIbl BEllleCTBA; PACYEThI
Macchl (00bemMa, KOJIMIecTBa
BELIECTBA) MIPOYKTa PEAKIIIH,
€CJIM OJIHO M3 UCXOJHBIX BELIECTB
JTAaHO B BHJIE PacTBOpA C
OIpEJICTICHHOM MAacCOBOM A0Jieh
pPacTBOPEHHOTO BEIECTBA WU
JIAaHO B U30BITKE (MMEET IPUMECH );
pacueThl MacCOBOM MM 0ObEMHOI
JIOJI BBIXO/1a MIPOYKTA PEAKIIIH;
pacyeTsl TeIIoBoro 3 dexra
peakiuii, 00beMHBIX OTHOIICHHIA
ra3os;

- YMETb BBIABIIATH XapaKTEPHbIE
MPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX TOHSITHIA, TPUMEHSATH
COOTBETCTBYIOIINE TIOHITHSI IPU
OTIICAHUU CTPOEHHS M CBOMCTB
HEOPraHMYECKUX U OPTaHUIECKHX
BEIIECTB U UX MPEBPAILCHUI;
BBISIBIISITH B3aUMOCBSI3b
XUMHYECKUX 3HAHUH C MOHATHUSIMU
Y TIPEJICTABJICHUSMU JPYTUX




peaIMeToB IS OoJiee
OCO3HAHHOTO TIOHUMaHUs U
00BsCHEHUS CYIIHOCTU
MaTEpUaIbHOTO €JUHCTBA MUPA;
UCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIsSI
00BSICHEHUS ¥ IPOTHO3UPOBAHUS
SIBIICHHUI, IMCIOIITNX
€CTECTBCHHOHAYYHYIO MIPUPOLY;
- YMETb UCIIOJIb30BATh
HAaWMEHOBAHUS XUMHYECKHX
COEAVHEHUHN MEXIYHApOIHOIO
COI03a TEOPETUYECKON U
MPUKJIAJIHON XUMUU U
TPUBHAJIbHBIC HA3BaHUS BEIECTB,
OTHOCSIIMUXCS K U3y4YEHHBIM
KJIacCaM OPTraHuYecKUX U
HEOPraHWYECKUX COCIMHEHUI;
HCITOJIh30BaTh XUMUYECKYIO
CUMBOJIMKY JJISl COCTaBIICHUS
dbopMyT HEOPTraHUYECKUX
BEIIIECTB, MOJIEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAILEHHBIX U CKEJIETHBIX)
dbopMys OpraHMYECKHX BEIIECTB;
COCTaBJISITh YPAaBHEHHUS
XUMHYECKUX PEAKIUi U
PacKphIBaTh UX CYIIHOCTb:
OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLIUN
MIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO ajlaHca 3TUX
peaKIui;

peaxiuii HFOHHOTo OOMeHa IyTeM
COCTaBJICHUS UX MOJHBIX U
COKpaIICHHBIX HOHHBIX
YpaBHEHUH;

peakuuii ruIpoaun3a, peakimii
KOMILIEKCOOOpa3oBaHus (Ha
pUMepe THIPOKCOKOMILIEKCOB
[MHKA U aJIFOMHUHHS);
MOATBEPK/IaTh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMHU U 3aIIUCAMU
YPaBHEHUN XUMHUYECKUX PEaKIINii;
- YMETh KJIacCU(UIIUPOBATH
HEOPraHUYeCKHe U OPraHnuecKue
BEILIECTBA U XUMUYECKUE PEAKIINH,
CaMOCTOSITEILHO BBIOUPATH
OCHOBAHUS U KPUTEPUH IS
KJIACCH(DHUKAIIUU N3Y4aeMBIX




XUMHYECKHUX 00BEKTOB;
XapaKTepU30BaTh COCTaB U
Ba)KHEMIIIE CBOMCTBA BEIIIECTB,
MPUHAICKALTUX K
OIpe/IeTICHHBIM KJlaccaM U
rpymnmnam coeauHeHui (IpocThie
BEILIECTBA, OKCU/IbI, TUPOKCHIBI,
COJIH; YTJIEBOIOPO/IBI, IPOCTHIE
3HpBI, CIUPTHI, PEHOIIBI,
QJIBJICTUJIbI, KETOHBI, KAPOOHOBBIC
KHCJIOTHI, CIIOXKHBIE d(UPHI,
JKUPBI, YTIEBOIbI, AMUHBI,
AMUHOKHCIIOTHI, OEJIKN);
MIPUMEHATH 3HAHUS O COCTaBE U
CBOMCTBAxX BEIIECTB JJIs
AKCIIEPUMEHTAIILHON ITPOBEPKU
TUTIOTE3 OTHOCUTEIILHO
3aKOHOMEPHOCTEN POTEKaHUS
XUMHUYECKUX PEAKIUHN U
MIPOTHO3UPOBAHHUS BO3MOXKHOCTEHN
WX OCYIIIECTBIICHHUS;

- YMETh TTOATBEPKIaTh Ha
KOHKPETHBIX TIPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM
CIOCOOHOCTH OPraHUYECKUX
COCIMHEHUH OT KPATHOCTH U THUMA
xoBaneHTHoi ces3u ("O" u "),
B3aMMHOT'O BJIMSIHHSI aTOMOB U
TpYII aTOMOB B MOJIEKYJaxX; a
TaKXe OT 0COOCHHOCTEH
peanu3anyu pa3InyHbIX
MEXaHU3MOB IIPOTEKAHUS
peaKIui;

- YMETh XapaKTEepU30BaTh
AJICKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM H BO30YXXICHHOM
COCTOSIHUM ) © HOHOB XUMHYECKHX
3J1eMeHTOB | - 4 mepruoJ 0B
[Tepuonnueckoit cucrems ..
MenpeneeBa U MX BaJICHTHEIC
BO3MO’KHOCTH, UCIIOJIb3YS
noustus "s", "p", "d-
ANIEKTPOHHBIE" OpOUTAIH,
SHEPreTUYECKHE YPOBHHU;
00BSACHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUUYECKUX
AIIEMEHTOB M 00pa3yeMbIX UMHU
COEAMHEHUH 10 MepUoaaM 1

rpymnmnam;

OK 02. Ucmoap30Barth
COBPEMEHHBIE CPE/ICTBA
IMOHMCKa, aHaJIM3a U

B 00nactu IeHHOCTH HAYYHOTO
MO3HAHHUS:
- cpOPMUPOBAHHOCTh

- YMCTh IIJIAHUPOBATH U
BBINOJHATh XUMHYECKUI
SKCIICPUMCHT (HpeBpameHI/m




MHTEPIpETaNN
uHbOpMaINH, U
UH(pOpPMAIIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 337144
npodeccnoHaIbHO N
JEATEIbHOCTH

MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U
0O0I1IeCTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha JIMAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
HOJIMKYTBTYPHOM MHUDE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM
¥ YNTATEIHCKON KYJIbTYPBI KaK
CpEeACTBA B3aUMOJEHCTBUS
MEX]Ly JTFOJIbMU ¥ TTO3HAHUS
MUDA;

- OCO3HAHME [ICHHOCTH Hay4YHOU
JeITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH TIPOCKTHYIO U
HCCIIEI0BATENLCKYIO

NS TeThbHOCTh WHIMBHUIyATBHO U
B TpYIIIIE;

OBnageHue yHMBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEIHHBIMH
NEUCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BJIQJICTh HABBIKAMHU TTOJTYUCHHS
nHGOpPMAIMK U3 UICTOYHUKOB
pa3HBIX TUTIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATH TIOUCK, aHAJIN3,
CHCTEMaTH3AIHIO U
UHTEPIPETAINIO0 HHPOPMALIUU
pa3IM4YHBIX BUJOB U GOPM
NPEICTaBJICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
(dopmaTax ¢ y4eToM Ha3HAYCHHS
UH(POPMAIIUHU U [IEJICBOM
ayJMTOPHHU, BHIOHpAs
ONTUMAIIbHYIO (OpMY
NPE/ICTABJICHUS U BU3yaJIN3allUH;
- OIICHHMBATH JIOCTOBEPHOCTH,
JIETUTUMHOCTh UHPOPMALINH, e
COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEJCTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIUOHHBIX
TEXHOJIOTUH B pelIeHUN
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHu3alMOHHBIX 3a/1a4 C
coOmoiIeHeM TpeOoBaHU
SPTrOHOMMKH, TEXHUKH
0e30MacHOCTH, TUTUCHBI,

OpPraHNYeCcKUX BEUIECTB MPU
HarpeBaHUU, MOJIyYCHHE ATUIICHA
Y U3YyYEHHE €r0 CBOMCTB,
Ka4eCTBEHHBIC PEaKIIUU Ha
QJIBJETUBI, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OelnKoB
IpY HarpeBaHUH, BETHHIE
peakuuu OeIKoB; IPOBOAUTH
peakIy HOHHOTO 0OMeHa,
OTIPE/ICIATH CPEIY BOJHBIX
pacTBOpOB, KAUECTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOPHJI- aHUOHBI, HA KATHOH
aMMOHWUSI; pelIaTh
AKCTIEPUMEHTAIBHBIE 3a]1a9H TI0
teMam "Metamibl" u
"HemeTtanbl") B COOTBETCTBUHU C
NpaBUJIAMH TEXHUKH
0€30MacHOCTH MPHU OOPALEHUH C
BElLIECTBAMU U J1a00PATOPHBIM
000pyTI0BaHUEM; TIPEICTABIISATH
pe3yIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (popme 3anucu
YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBATH
BBIBOJIbI HA OCHOBE ATHX
pe3yJabTaTOB;

- YMETb aHaJIU3UPOBATH
XUMHUYECKYIO0 HH(POpMAIIHIO,
MOJIy4aEMYI0 U3 Pa3HBIX
MCTOYHUKOB (CPEACTB MAaCCOBOM
uH(popmanuu, cetb UuTepHer u
Apyrue);

- BJIAJICTh OCHOBHBIMU METOaMU
HAy4YHOTO MO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIM
(HabmroieHre, U3MEpPEHUE,
JKCIIEPUMEHT, MOICTIUPOBAHUE);
- YMETb NMPOBOJUTH PACUYETHI IO
XUMHYECKUM (popmyrnam u
YpaBHEHUSM XUMHUYECKUX
peakuuii ¢ UCIOJIb30BaHUEM
(bu3nUecKuX BEIUYHUH,
XapaKTepU3YIOIIHX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIe
YCIIOBHSI) Ta30B, KOJMYECTBA
BEIIIECTBA; MCIIOJIB30BATh
CHCTEMHbIE XUMUYECKHE 3HAHUS
JUTSL IPUHSITUS PEIICHHI B
KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBS3aHHBIX C




pecypcocOepexeHusi, IPaBOBBIX
Y 3THYECKHX HOPM, HOPM
nH(pOPMAITMOHHOH
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMHU
pacro3HaBaHMs U 3alUTHI
UHpOpManuy,
UH(POPMALMOHHON
0€30MacCHOCTH JIMYHOCTH

BEIIECTBAMU U UX MPUMEHCHHUEM;
- YMETh CaMOCTOSITEIbHO
IUTAHUPOBATH U TTPOBOIHUTH
XUMHYECKUN SKCIIEPUMEHT
(moy4yeHHe U U3yuyeHUe CBOICTB
HEOPraHMYECKUX U OPTraHUICCKHX
BEIIIECTB, KAUECTBEHHBIC PEAKITUI
YTJIEBOIOPOJIOB PA3IMUHBIX
KJIACCOB U KHCIIOPOJICOACPKAIINX
OPraHUYeCKUX BEIIECTB, PEIICHUE
HKCIIEPUMEHTAILHBIX 33/1a4 110
pacro3HaBaHUIO HEOPraHUYECKUX
Y OpPTraHUYECKUX BEUIECTB) C
coOI0ICHUEM TTPaBUII
0e301acHOTO OOpaIeHus ¢
BELIECTBAaMU U J1a00PATOPHBIM
o06opynoBanueM, GopMyIUpPOBATH
11T UCCIIeIOBaHMUSI,
MPEIOCTABIISAThH B Pa3IMUHON
dbopme pe3yabTaThl
AKCIIEPUMEHTA, AaHAJIM3UPOBATH U
OIIEHUBATh UX JIOCTOBEPHOCTH;
-yMETb OCYIIECTBIISITh
1eJICHaIIPaBJICHHbIHN MTOUCK
XUMHYECKON nHpopManuu B
pa3IMYHbIX UCTOYHUKAX (Hay4dHast
1 yueOHO-Hay4YHas JIUTEpaTypa,
CpeICcTBa MaccoBOM MHGOpMAIHH,
cets HTEpHET M Apyrue),
KPUTHYECKU aHATU3UPOBATH
XUMHUYECKYI0 HH(OPMAIIHIO,
nepepadbaTbIBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUH C
MOCTaBJICHHOU y4eOHOM 3a/1aueii;
- BJIQJIETh CUCTEMOMU 3HAHUI O
METO/IaX Hay4YHOTO TO3HAHUS
SIBJICHU

MIPUPOJIbI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX U
YMEHHSIMH MPUMEHSTh 3TU 3HAHUSA
IIPU SKCIIEPUMEHTAITEHOM
WCCJICTOBAaHUH BEIIECTB U JIJIs
00BsCHEHUST XUMUYECKUX
SBIICHUH, IMEIOIIIUX MECTO B
MPHUPOJIe TPAKTHIECKON
JeSITEIbHOCTH YeJIOBEKa U B
MOBCEIHEBHOM JKU3HH,

OK 04. D¢ dexrruBHO
B3aMMO/IEHCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb U CIIOCOOHOCTH K
06pa3OBaHI/IIO U CaMOpPa3BUTHIO,
CaMOCTOATCIBHOCTHU 1
CaMOOIIPCACIICHUTO,
-OBJIaACHNEC HAaBbIKAMU y‘-IeGHO-

- YMETh IJIAHUPOBATh U
BBITOJIHATh XUMUUECKUI
OKCIEPUMEHT

(mpeBpalleHns: OpPraHNYeCKUX
BEIIECTB IPU HaIPEeBaHUH,




HCCIIEN0BATENBCKOM, IPOEKTHOM
U COLIMAJIbHOM ACATEIBHOCTH,
OBnazneHue yHUBEpCaJbHBIMU
KOMMYHUKATUBHBIMU
JICUCTBUSMU:

0) coBMeCTHas JIeITeIIbHOCTD:

- IOHUMAaTh U UCTIOJIH30BATh
MPEUMYIIECTBA KOMaHIHON 1
WHIUBUTyaJIbHOU PabOTHI;

- IPUHUMATh LEIU COBMECTHOM
JeSITEIbHOCTH, OPraHU30BbIBATh
Y KOOPAMHHUPOBATH JIEHCTBUS 110
€€ JIOCTH)KEHHUIO: COCTABIIATh
IIJIaH JCUCTBUMN, PACIPEIEIIATh
PO C y4ETOM MHEHHUI
Y4aCTHUKOB 00CYKJaTh
pe3yJbTaThl COBMECTHOM
paboTHI;

- KOOPJUHUPOBATH U BBITIOJTHSATH
paboTy B YCIOBUSAX PEAIbHOTO,
BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYILECTBJIATh IO3UTUBHOE
CTPATETNYECKOE MMOBEJCHUE B
Pa3JINYHBIX CUTYyaIUsX,
MPOSIBIATH TBOPYECTBO U
BOOOpakeHUE, OBITH
VHHULIMATUBHBIM

OBnlageHue yHMBEpCAIbHBIMU
pPEeryasTUBHBIMM JIEHCTBUSMMU:
T') IPUHSTHE ce0s U IPYTUX
JIIOJEH:

- IPUHUMAaTh MOTHUBBI U
apryMEHTBhI IPYTUX JIFOAEH Npu
aHaJIN3€e Pe3yJIbTaTOB
JeSATENbHOCTH;

- IPU3HABATh CBOE MPABO U
IpaBo JAPYrUXx JIFOAEH Ha
OIIINOKU;

- pa3BHUBaTh CIIOCOOHOCTH
MOHUMATh MUP C HO3UIUU
JPYroro 4ejoBeKa

MOJTy4EeHHUE 3TUIICHA U U3YUCHHE
€ro CBOMCTB, KAUECTBECHHEIC
pEaKIMy Ha ajbJeru/Ibl, Kpaxmal,
YKCYCHYIO KHCJIOTY; A€HATypauus
0EJIKOB NP HArpEeBaHUH, [IBETHBIC
peakuuu OeIKOB; IPOBOAUTH
peakI HOHHOTO 00OMeHa,
OTIPE/ICNATH CPEIY BOTHBIX
pacTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynbgar-, kapOoHar-
U XJIOPHU/I- aHUOHBI, HA KATHOH
aMMOHWUS; pelIaTh
OKCTIEPIMEHTAIBHBIE 3a]1a9H TI0
temaMm "Metamibl" u
"HemeTtanbl") B COOTBETCTBUHU C
NpaBUJIAMH TEXHUKH
0€30MacHOCTH MPHU OOPALEHUH C
BELIECTBAaMU U J1a00PATOPHBIM
000pyTI0BaHUEM; TIPEJICTABIISATH
pe3yIbTaThl XUMUIECKOTO
JKCIIEpUMEHTa B (popMe 3anucu
YpaBHEHUH COOTBETCTBYIOLIUX
peaxuii 1 GopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX
pE3yJabTaTOB;

-yMETh CaMOCTOSITENILHO
IUTAHUPOBATh U MIPOBOJUTD
XUMHYECKUN SIKCIEPUMEHT
(moy4yeHue U u3ydyeHue CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOI0POJIOB Pa3IMUHBIX
KJIACCOB M KHCIIOPOJICOAEPIKAIIUX
OpraHUYECKUX BEILECTB, PELICHUE
SKCIIEPUMEHTAJIbHBIX 33734 T10
pacro3HaBaHUIO HEOPraHUYECKHUX
U OPTraHUYECKUX BEIIECTB) C
coOroeHreM MpaBuI
0e3omacHOro oOpaleHus ¢
BelIECTBaMU U J1a00PaTOPHBIM
obopynoBanueM, GopMyIUPOBATH
LeJIN UCCIIeI0OBaHMS,
NPEJOCTaBIATh B pa3IMYHON
dbopMe pe3ynbTaThl
AKCIIEPUMEHTA, aHAIU3UPOBATh U
OILICHUBATh UX JJOCTOBEPHOCTb;

OK 07. CogeiicTBOBaTh
COXPaHEHUIO
OKpYKarollen cpenbl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHU 00
W3MEHCHUHU KJIMMATa,

B 006nacti 3K010THYECKOTO
BOCIIMTaHUS:

- cOpMUPOBAHHOCTH
9KOJIOTUYECKOM KYJIbTYPBI,
MOHUMAaHUE BIUSHHUS
COIMAIBHO- YKOHOMHYECKHX

- chopmupoBaTh MpeACTaBICHUS:
0 XMMHYECKOM COCTaBISAIONLICH
€CTECTBEHHOHAYYHON KapTHUHBI
MHPA, POJIM XUMHUU B IIO3HAHUU
SIBJIEHUW IIPUPOJIBI, B
(GbopMUPOBAHUH MBIIIJICHUS U




MPUHLIUIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ dEeKTUBHO JCHCTBOBATH
B UpE3BbIYaNHBIX
CUTYalUsAX

IIPOLIECCOB HAa COCTOSIHUE
MPUPOJHON U COLMATILHOM
Cpeabl, 0CO3HAHUE III00ATBHOTO
XapakTepa dKOJIOTMYECKUX
npoOem;

- IUITAHUPOBAHUE U
OCYILIECTBJIEHUE JICUCTBUI B
OKpYXKaIOIIEH Cpeie Ha OCHOBE
3HaHUS LeNel YCTOMYMBOTO
pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HETPUITHE IEHCTBUM,
MIPUHOCSIIUX BPEJl OKPYXKaromen
cpene;

- YMEHHE NIPOTHO3UPOBATH
HeOIaronpusiTHbIE
9KOJIOTHYECKHE MTOCIIEACTBUSA
NPEIIPUHUMAEMBIX JEHCTBUMH,
MPEAOTBPALLATE UX;

- paclIMpeHue OIbITa
JEATEIBHOCTH 3KOJIOTMYECKOM
HaIlpaBJIEHHOCTH Ha OCHOBE
3HaHMH 10 QU3UKe

KYJIbTYpBI JINYHOCTH, €€
(GyHKIIMOHATHHOU TPaMOTHOCTH,
HE0OX0IUMOM JUIs pelIeHUs
MPaKTUYECKUX 3a7a4 U
9KOJIOrHYECKH 000CHOBAHHOTO
OTHOIIICHUSI K CBOEMY 37I0POBBIO U
MIPUPOJIHON CpelE;

-yMeTh COOJII0/1aTh IpaBuiIa
HKOJIOTUYECKHU 11€TIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIAOBOM
JICITEIILHOCTH B 1ICJIIX
COXpaHEHHUs CBOETO 3JI0POBbS U
OKpY>KaroIler TPUPOJTHOM CPEJIbl;
YYUTHIBATh OMACHOCTh
BO3CHCTBUS Ha JXUBBIC
OpPraHu3MbI OMPEICTEHHBIX
BEIECTB, IIOHMMAs CMBICIT
MoKazaressi NpeaesbHON
JIOTTYCTUMOMW KOHIICHTPAIIUU;
-yMeTb MPOTHO3UPOBATH,
aHAJIM3UPOBATH U OIICHUBATH C
MHO3UIINH DKOJIOTHUECKOH
0€30MaCHOCTH ITOCIIEACTBHUS
OBITOBOM W TTPOU3BOACTBEHHOM
JIeATeIIbHOCTH YCIOBEKa,
CBSI3aHHOM C TIEpepabOTKOM
BEIIIECTB; HCII0JIb30BaTh
MOJTYYCHHBIC 3HAHUS IS
MIPUHSATHS TPAMOTHBIX pEIIeHUH
poOJIeM B CUTYyaIUAX, CBA3aHHBIX
C XMMHEH;

-yMeTb 0CO3HaBaTh OMMACHOCTh
BO3/CHCTBUS HA KUBBIC
OpPraHu3MbI OIIPEICTICHHBIX
BEIIICCTB, IIOHUMAasl CMBICIT
MOKa3aTelsl MPeaeIbHOM
JOTYCTUMOW KOHIIEHTpAIUH, U
MOSICHATH Ha MpUMepax CIiocoObl
YMEHbILICHUS U IPEIOTBPAICHHS
UX BPEIHOTO BO3JACHCTBUS Ha
OpraHu3M 4YeJIoBeKa.




1.2. dopma nNpPOMEeXKYTOYHOH AaTTECTALMHM O0ydYamolIerocsi 1o
AUCHUTIIHHE

dopMaMy TPOMEKYTOYHOM aTTECTAlMU MO AUCLUIUIMHE SBISAIOTCS Ipyras
dopma  (koHTponbHass pabora) (I cemecTp) MW 3a4eT C  OICHKOM
(muddepennrpoBaHHbIi 3a4eT) (2 ceMecTp), KOTOPBIH MPOBOAUTCS B MHUCHMEHHOM

dbopwme.

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

KonTposbHas padora

1. U3 npeasioxkeHHOro nepevyHsi BbIOEpHUTE JABA pPsiia BelleCTB, ¢ KAXKIAbIM U3
KOTOPBIX pearupyeT rmIpoKCcua dapusi.

1. NaCl,Na.S04,Na2CO:s

2. Zn0O,K20,CO0:

+ 3. Al(OH);,HCI,CuSO4

4. HNO3,K>S04,NaOH

+ 5. H2S50,4,C0O,,CuCl.

OtBer: 3, 5.

Pemenue:

I'mapokcun Oapust Ba(OH), — 3T0 CcHiIbHOE OCHOBaHHE, KOTOPOE MOMKET
pearupoBaTh:

- C KHCJIOTaMU;

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

- ¢ aM(OTEepHBIMH TUIPOKCHIAMH;

- C KHUCIIOTHBIMU OKCHJIAMHU.

PaccmoTpum kaxablil psa:

1. NaCl, Na,S0,4, Na,CO3 - HEe MOAXOaUT, TaK KaK C dTUMHU BEIICCTBAMH PECAKIIHH
HE UJYT.

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

3. AI(ON)5, HCI, CuSO, - mogxomaur:

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

- HCI (kucmoTa) pearupyet ¢ oOpa3zoBaHuEM BOJbI M COJIH;

- CuSO,4 (conp) obpasyet ocanok BaSO,

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

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

- H2SO.4 (kucnoTa);

- CO: (KHCIIOTHBIN OKCHI);
- CuCl: (comp).

2. B npoOupky ¢ pacTBopoMm couiu X, OKpamuBamwieil mjiamsa B GpuoJieToBbIi
BeT, A100aBMJH HECKOJIbKO Kamejb pacTBopa BemecrBa Y. B pe3syiabrare



peakuuu HaOJ0ga71M o0pa3oBaHue :KEaTOoro ocaaka. M3 mpeasoxkeHHOro
nepeyHsi Bbi0epuTe BemecTBa X U Y, KOTOPbIe MOT'YT BCTYNAaTh B ONMUCAHHYIO
peaKkuuio.

+ 1. ocar kanus

+ 2. HUTpat cepedpa

3. xmopua meau(ll)

4. cepHas KHUCIIOTa

S.ruapokcun 6apust

OtBet: X — docdar kanus (1), Y — "Hutpat cepedpa (2).

Pewmenue:

1. ®uoneroBoe OKpamMBaHWE IUIAMEHU XapaKTEPHO /I COCIWHEHUH Kallusl.
3Hauynt, comb X JOJDKHA COJAEpKaTh Kanmuid. V3 mMpemoskeHHBIX BapHUaHTOB
noaXoauT ToJibko pocdar kanmus K3PO,

2. JKénteiit ocaok MOXKET 00pa30BaThCsl MPU B3aUMOACHCTBUM (PocdaT-HOHOB C
noHamu cepebpa. [lpu peaknuu pocdara kanus ¢ HUTpaATOM cepedpa odpazyercs
XKENTHIN ocanok pocdara cepedpa:

K3P0O4 + 3Ag NO3 - Ag3P0O, | +3KNO,

OcTrajbHbIe BelecTBAa He MOAXOISAT:

- Xnopun meau(Il) naér 3enéupiii unm romy0Ooi ocaiok.

- CepHas kuciora He oOpa3yeT ocaaka ¢ pocharom kanusi.

- 'mapoxcun 6apust oopasyet Oenblit ocanok ¢ dpocharamu.

3. Kakmue BemecTBa MOIyT pearupoBath JApPYr ¢ Apyrom?

1. HsPO4 u HCI

2. HNOs 1 HzSiOs

+ 3. H2S 1 HNOs

4. H2SiOs u H2S0.

5.H2S0s u H2S

OtBetr: U3 mpeioxKeHHBIX Map BEIIECTB pearupoBaTh JIPYr C JAPYrOM MOTYT
tosibko H2S m HNOQOs (BapuanT 3).

DTO 0OBICHSIETCS TEM, UTO:

- CepoBoaopoa (H:S) — BoccTaHOBHTEIH

- A3otHast kucaoTa (HNQOs) — cHIbHBINA OKUCIIATEND

Peakuus nporekaer no cxeme:

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

OcranpHble Tapbl BEUIECTB HE PEarupyroT MEKy COOOH, TaK Kak:

1. HsPOs m HCl — o00e KHCIOTHI, HET OKHCIHTEJIbHO-BOCCTAHOBUTEIBHOIO
MOTEHI[MAIa
2. HNOs 1 H2SiOs — a30THas KUCJIOTa HE pearupyeT ¢ KPeMHHEBOH KUCIOTON
3. H:SiOs u H:SO4 — 00e sBISAIOTCSA KHUCIOTAaMH, HET JBHOKYIIEW CHIIBI IS
peakuuu
4. H.SOs m H:S — 00e gBIAIOTCS BOCCTAHOBUTEISIMH, HET OKHMCIWTENS IS
MIPOTEKAHUS PEAKI[UU

Takum  oOpa3oM, €IMHCTBEHHass BO3MOJXKHas  peakuus —  3TO

B3aHMOJICMCTBUE CEPOBOJIOPOAA C a30THOM KUCIOTOM.



4, U3 mnpeasioKeHHOr0 IepevyHs BelleCcTB BbI0epHUTEe IBAa BelleCTBa, C
KOTOPBIMH B3auMojeiicTByeT pacTBop HuTpara ceuHua(ll).
1. cepebpo
2. cynbdat Oapus
+ 3. Hoaug Kanus
4. aneraT Kanus
+ 5.1uHK
Otger: 3 (Woaun kausi) u 5 (IUHK)
Pewmenue:
PactBop nutpata cunma (II) PO(NOs). Moker BcTymarh B peakiuu OoOMEHa U
3aMmeleHus. PaccMoTpum Kaxkaoe BeIecTBo:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOpo MeHee aKTUBHbIA MeTalll,
YeM CBUHEII.
2. Cynbpar 6apus (BaSO4) — HepacTBOpHM, TOITOMY PEAKIHS HEBO3MOYKHA.
3. 1710111/111 kanus (KI) — pearupyeT ¢ o6pa3zoBaHueM ocajka HOauIa CBUHIIA:
Pb(NOs). + 2KI — Pbl> | + 2KNOs
4. Auerar xanmus (CH:COOK) — peakius He uaéT, Tak Kak BCE MPOIYKTHI
PacTBOPUMBEI.
5. Iuuk (Zn) — OoJee aKTUBHBIA METaJUI, BBITECHSIET CBHHEI] U3 COJU: Zn +
Pb(NOs)2 — Zn(NOs)2 + Pb
Takum oOpazom, pactBop Hutpata cBuHuA(Il) pearupyer c Hogummom kamusi (cC
oOpa3oBaHUEM OCaKa) U IIMHKOM (peaKIlis 3aMEIeHHUS ).

5. O0pa3yoTcs TOJbKO OJHA COJIb W BOJAA NMPH B3aMMOJAEHCTBHM H30bITKA
pacTBOpPa rHAPOKCHIA KAJIUS C:
1.Cl»
2. NO:
+ 3. CO:
4. Br:
5. SO2
IpaBuasbnbiii oTBeT: 3 (CO2)
Oo0bsichenune: Ilpu B3ammoneiictBuu u30bITKa rugpokcuga kamus (KOH) c
yraekuciasiM razoM (CO2) oOpaszyercs TONBKO OAHA COJIb — KapOOHAT Kaus
(K2COs3) u Bona (H20):
2K OH + CO: = K2COs +H20
PaccmoTpum noueMy apyrve BapUaHThl HE MOJIXOSIT:
1. Cl. + 2K OH = KCI + KCIO + H.O (0o0Opa3yroTtcs 1Be COIH)
2. 2NO2 + 2KOH = KNO: + KNOs + H20 (06pa3yroTcs 1Be COJn)
3. Brz + 2KOH = KBr + KBrO + H:0 (o6pa3yroTcs aBe coin)
4, SO + 2KOH = K.SOs + H:O (oOpasyercs omHa cOjb, HO 3TO HE
€IMHCTBEHHBIN MPABUIBHBINA OTBET)
Tonbko B ciaydae ¢ CO: oOpa3yeTcs €JUHCTBEHHAs! COJb (KapOOHAT Kayusl) U
BOJIa, YTO COOTBETCTBYET YCJIOBUIO 3aJ]aUH.



6. U3 mnpemiokeHHOr0 Imepe4vHsi BelleCTB BbhIOepuTe JBa BelIeCcTBa, C
KOTOPBIMH B3auMojeiicTByeT pacTBop HuTpara ceuHua(ll).
1. cepebpo
2. cynbdat Oapus
+ 3. Hoaug Kanus
4, anteTat Kajaus
+ 5.10uHK
Otger: 3 (Woaun kausi) u 5 (IUHK)
Pewmenue:
PactBop nHutpara cunma (II) Pb(NOs). MoxxeT BcTymaTh B peakiud oOMeHa H
3ameleHus. PaccMoTpum Kaxkaoe BelecTBo:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOpo MeHee aKTUBHbIA MeTalll,
YeM CBUHEII.
2. Cynbar 6apus (BaSO4) — HepacTBOpHM, MOITOMY PEAKIHS HEBO3MOYXKHA.
3. Momun xamus (KI) — pearupyeT ¢ oGpa3oBaHHeM 0cajKa HOAMIa CBHHIA:
Pb(NOs). + 2Kl — Pbl. | +2KNOs
4. Aunerar xanmus (CH:COOK) — peakius He ua€T, Tak Kak BCE MPOIYKTHI
PacTBOPUMBEI.
5. Iluuk (Zn) — OoJee aKTUBHBIM METaJUl, BBITECHSIET CBUHEI U3 coyu: Zn +
Pb(NOs). — Zn(NOs). + Pb
Taxum oGpazoMm, pactBop Hutpata cBuHna(ll) B3ammomaeicTByeT ¢ HomumoMm
Kanus (c oOpazoBaHUEM OCa/IKa) U IIMHKOM (peaKkiys 3aMeIIeHUs).

7. Coxkpamiénaomy nonnomy ypaBHenno HCQOs— + Ca:+ + OH- = CaCOs +
H:O cooTBeTCcTBYET B3anMojaeiicTBHE MKy
1. KaNbLIMHUPOBAHHOM COJION U TalI€HON U3BECTHIO
2. XJIOPUJOM KaJblIMs Y MUIIEBON COON
+ 3. TUApOKapOOHATOM KaJIBIIUS M KAYCTUYECKOU COI0M
4. XJ0pUJIOM KaJbIUsl U OCHOBHBIM KapOoHatoM meau(1l)
5. IIUIIIEBON COJION M N3BECTKOBLIM MOJIOKOM
OtBeT: 3 (ruapoKapOOHAT KANBIUS U KAyCTHYECKas COMIa).
Pemenue:
1. PaccmoTpum cokpaniéHHOE HOHHOE YpaBHEHUE:
HCO3 + Ca?* + OH™ = CaCO; + H,0
2. B ypaBHEeHUHU y4acTBYIOT:
« rtuapokap6onar-uon (HCO3—HCO3-);
o woH kansuus HCO3;
e ruapokcua-uon OH™.
3. Tlpoananmu3upyem BapuaHTHI:
Bapuanr 1: xansiuaupoBannas coga Na,CO5; u raménas ussects (Ca(OH),):
« Na,CO;3 maét CO3~,ane HCO3Z ;
e HE NOAXOMAMUT.
Bapuanr 2: xnopuz kansuus (CaCl,) u nmumesast coqa (NaHCO3):
o paér HCO3, Ho Her OH™;
e HE NOAXOAMUT.



Bapuanr 3: rugpokap6onar kaneius (Ca(HCO;3),) m kaycTuueckas cojma
(NaOH):
« comepxutr HCO3 m Ca?t;
o gnaétr OH™.
e TOJIXOJMT.
BapuanT 4: Xx70pu/ Kanblus 1 OCHOBHON KapOOHAT MENIH:
« Her HCO3.
e HE NOAXOAMT.
Bapuanr 5: nuiesas coa U U3BECTKOBOE MOJIOKO:
. mer Ca?t.
e HE NOAXOAMT.

8. U3 mnpem1o:keHHOro TmepedyHsi BbI0epUTe [Ba BellecTBa, KOTOpPbIE
pearupyioT ¢ pacTBOpPaMH lieJI0Yeil.
+ 1.Fe
2.C
3. Cu
4. S
+5.4Zn
Orteer: 1 (Fe) u 5 (Zn)
IosicHenne: M3 mpemioKeHHBIX BEIIECTB C PACTBOPAMH IIEJIOYEH pearupyror
xene3o (Fe) u muHk (Zn). D10 00BIICHAETCS TEM, YTO:
o Kenezo pearupyer ¢ pacTBOpaMH IIEJIOYEH TP HArpeBaHUU C
o0pa3oBaHWEM KOMILUIEKCHBIX COEIMHEHUN
Fe + 2NaOH + 2H,0 — Na,[Fe(OH),] + H, T
o IlMHK aKTHBHO pearupyer ¢ pacTBOpaMu IIenodye ¢ oOpa3oBaHHUEM
[IUHKATOB U BbIJIEICHHEM BOJIOpPO/IA:
Zn + 2NaOH + 2H,0 — Na,[Zn(OH).] + H, T
OcTanbHbIe BENIECTBA U3 CIMKCKA HE PEarupyroT ¢ pacCTBOPAMH IIEJIOYEH:
o VYruepon (C) He pearupyet
o Mens (Cu) He pearupyeT (CTOUT B psiAy aKTUBHOCTHU MOCJIE BOAOPOAA)
o Cepa (S) He pearupyeT HanpsAMYIO C paCTBOpaMu LIeI0UYeH

9. U3 mnpensiokeHHOro mepeyHsi BbI0epuTe JBa BelIeCTBa, ¢ KOTOPbIMHU
pearupyer coJIsIHasi KHCJI0TA.

1. AgBr

+ 2. (NH4):CO:s

3. Iz

+4.2Zn

5. NaNOs

OtBet: 2 (NH4)2COs u 4 (Zn)

Pemenne:

Consinas kucnota (HCI) pearupyeT co cineayronuMu BelecTBaMH U3 CITHCKA:



1. (NH,), CO5 (kapGonar ammonwus) Peaxmms: (NH,), CO; + 2HCI - 2NH,Cl +
H,0 + CO, IlpoucxoauT BbIJIETIEHUE YIJIEKHUCIOro Ta3a, oOpa3oBaHUE XJIOpHUIA
aMMOHWUS ¥ BOJIBI.
2. Zn (umuk) Peaxnus: Zn + 2HCl = ZnCl, + H, T [{luak kak aKTHBHBIA METalT
BBITECHSET BOJOPO/T U3 KUCIIOTHI, 00pa3ys XJIOPHU/ IIMHKA.
OcrasibHBIE BEIIECTBA HE PEATUPYIOT C COJISTHOM KUCIOTOM:

o AgBr (6pomup cepedpa) — HEpacTBOPUM B BOJAE

o |2 (1iog) — ManoaKTUBHBIN rajioreH

o« NaNOs (autpar HaTpus) — COJIb CWJIBHOW KHCJIOTHI, HE BCTyNaeT B

peakiuo ooMeHa

10. Peakuusi MFOHHOTO 00MeHA He NMPOTEKAET MEKIAY
1. Na.COs u HCI

2.NaHCOs u NaOH

+ 3.HNOs 1 Na>SO4

4. ZnSO4 n HCI

5. NaBr u AgNOs
Otget: 3 (HNOs u Na2SOa4)

Pemenue:
Pemenue:

PaccMoTpuM Kakayro mapy BEIIECTB W OMNPENEINM, BO3MOXKHA JIM PEaKIIUs
MOHHOT'O OOMeHa:
1.  Na,COjz + 2HCI —» 2NaCl + H,0 + CO, T Peakuuss mnpoTekaer, TaK Kak
obpazyercs raz CO,.
2. NaHCO3 + NaOH — Na,CO5 + H,0 Peakuus unér, oOpasyercst cpeaHsis CoJb
U BOJIA.
3. HNO3 + Na,S0, — peaxius He UAET, TaK Kak:
e HeT 00pa3oBaHMs 0CAJKa;
e HET BBIJICJICHUS Ta3a;
o He oOpasyercs ciIaObIi AJIEKTPOJIUT. Bce MpoayKThl paCTBOPUMBI.
4, 7InSO, + 2HCl — peaknus HEBO3MOXHA, TaK KaK BCE BEIIECTBA
PacTBOPUMBI, HO:
e Z7n** me pearupyerc HY;
« S03™— me pearupyert ¢ ClI™.
5. NaBr NaBr + Ag NO; — AgBr | +NaNO; Peaknus unér ¢ obpazoBaHuem
ocanka AgBr.

11. W3 mnpeasioxkeHHOro mnepevyHs BellecTB BbIOepuUTe ABa BellecTBa, C
KOTOPBIMHM pearupyet ruapokcoxyaopus xkeaesa(Il).

+ 1. NaClO

2. MgSO4

3. Fe(OH)s

+ 4. HNO:s

5.MgO

Pemenue:



I'uapokcoxnopun xeneza(ll) umeer popmyny FeOHCIL. PaccMoTpum BO3MOXKHBIE
peaxIuu:
1. NaClO (runoxmoput HaTtpusi) Moxer okuciauth Fe?* mo Fe*': FeOHCI +
NaClO — Fe(OH)CI;, + NaCl
2. HNOs (a3oTHas KuCJI0Ta) pearupyer ¢ oOpa3oBaHMEM HHUTpaTa xKejesa:
FeOHCI + HNO3 — Fe(NO3), + HCl + H,0
OcrasibHBIE BEILIECTBA HE PEATUPYIOT:
o MgSOs4— cynbdar Maraus He BCTyHaeT B peakuio oOMeHa
o Fe(OH)s — ruapoxcun xenesza(lll) He pearupyer ¢ TUIPOKCOXJIOPUIOM
xenesa(ll)
o MO — okcua MarHus He pearupyeT B JaHHBIX YCIOBHUSIX
Takum 00pa3zoM, npaBuiIbHbBIE OTBETH — | 1 4.

12. U3 npeaio:KeHHOr0 MepevyHsi BbIOepUTe 1Ba PA/Ia BeUIECTB, ¢ KAXKIAbIM U3
KOTOPBIX pearupyeT pacTBOpP KapOoHaTa HATPHSI.
1. N.O5 u NO
+ 2. CO2 u HNO:s
+ 3.HNOs u KHSO4
4 HNOs u K2S04
5.Ba(OH). u C:H50H
Pemenue:
PaccmoTpuM KaxKablil psii BEIIECTB:
1. N,Og5u NO,:
e N,05 + Na,CO3 — peakuust HE UAET
o« NO, + Na,CO3 — peakuus He HAET HAIPSIMYIO
2. CO, u HNO;:
e« CO; + Na,CO3 + H,0 —» 2NaHCO3; l(o6pa3yercst rumpokapOOHAT HATPHS)
« HNO3; + Na,CO3; = NaNO3 + CO, T +H,0 (peakuust uacr ¢ BbLICICHUEM
YTJIEKUCIIOTO Ta3a)
3. HNO; u KHSO,:
« HNO3; + Na,CO3; = NaNO; + CO, T +H,0
« KHSO4 KHSO,4 + Na,C0; - K,S0, + Na,S0, + CO, T +H,0
4. HNO; u K,S04:
o HNOj3; pearupyet (cMm. Bbllie)
o K,SO4ne pearupyer ¢ Na,COgz, Tak Kak Bce IPOAYKTBHI pACTBOPHUMBI
5. Ba(OH), u C,H:OH:
« Ba(OH), + Na,CO; —» BaCO; | +2NaOH (oGpa3yercs oca oK)
o Oranon C,H;OH ne pearupyet ¢ kapOoHAaTOM HATpUs
TakuMm 00pa3oM, TOJABKO B psgax 2 U 3 o0a BellecTBa pearupyroT C pacTBOPOM
KapOoHaTa HAaTpHs.

13. U3 NPEAIOKCHHOIO IICPECUYHSA Bblﬁepl/lTe ABa psAaa BEIIECCTB, ¢ KAXKIAbIM H3

KOTOPBIX pearupyer pacreop KapﬁonaTa HaTpusl.
1. NzOs )51 NO



+ 2. CO2 1 HNO:s

+ 3. HNO; u KHSO,

4. HNOs u K2SO4

5.Ba(OH)2 u C:HsOH

Hemenue:

PaccMoOTpuM KaKIbIi psiJl BELIECTB:
1. N,05 u NO:
o N,05 + Na,CO3 — peakuus HE UOAET
e NO + Na,CO3 — peakuus He UIET
2. CO, u HNOj:
« CO, + Na,CO3 + H,0 — 2NaHCO; | (peakuus uacr)
« HNO3; + Na,CO3; - NaNO3 + CO, T +H,0 (peaxius uuér).
3. HNO3; u KHSO,:
o« HNO; + Na,CO; = NaNO3 + CO, T +H,0 (peakuust unér);
« KHSO, + Na,CO3; — Na,S0, + K,SO, + CO, T +H,0 (peakuus uaér).
4. HNO; u K,S0,:
o HNO; + Na,CO; — NaNO3 + CO, T +H,0 (peaxuust uner);
« K2K,SO, + Na,CO3 = peaxuus HE UIET.
5. Ba(OH), u Na,CO; —:
« Ba(OH), + Na,CO; —» BaCO; | +2NaOH (peakuus uaér),
o (C,H;0H + Na,CO3 = peakius HE UJIET.

2 cemecTp
Koabl kouTposupyembix komnerenuuii: OK 01, OK 02, OK 04, OK 07
dopmMa KOHTPOJISI: 3a4€T C OLICHKOH (AudGpepeHIInpOBaHHbBIN 3a4€eT)
Bonpocsl k 3auety
CocraBbTe MMCBMEHHBIN OTBET Ha J[Ba BoIpoca (1o BEIOOPY)
1. CoBpeMeHHast MOJIEIb CTPOEHUSI aTOMa.
2. DIeKTpOoHHAs KOH(PUTypalus aToma.
3. Knaccudukaius XuMAYeCKUX JIEMEHTOB (S-, P-, 0-3J€MEHTHI).
4. BanentHocTh. KoBalleHTHast CBsI3b, €€ PA3HOBHUIHOCTH M MEXaHHU3MBbI
oOpa3zoBaHUs
(0OMEHHBIHN 1 TOHOPHO-AKIIETITOPHBIN ).
5. MonHas cBs3b. MeTannuyeckas cBs3b. BogopoiHas CBS3b.
6. M3orombl, OCHOBHOE W BO30YXKICHHOE COCTOSHHE aToMa, THOPHIH3AIINS
aTOMHBIX OpOHTase.
7. Ilepnoanyeckas cucteMa xumudeckux sneMedToB .M. Menpaeneena.
8. IIpornoser JI.U. MenaeneeBa. OTKphITHE HOBBIX XHMHUYECKUX SJIEMEHTOB.
9. Kimaccudukanus v TUTIBI XUMAYECKHX PEAKIMA C Y4aCcTHEM HEOPTaHHMYECKUX
BEILIECTB.
10. Moub Kak eIMHHUIIA KOJTUYSCTBA BelecTBa. MojspHas Macca.
11. 3akon ABorajpo.
12. Monsipabiii 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTH Ta30B.
13. Teopus >I€KTPOTUTHYCCKON THUCCOIMAITUH.



14. Peakuuu monHHOoro oOmeHa. CocTaBieHUE pEaKIUil MOHHOTO OOMEHa IMyTeM
COCTAaBJICHUS UX MOJIHBIX U COKPAIICHHbIX HOHHBIX YPABHEHUU.

15. T'maponu3 coneil. 3HayeHWe TUAPOIM3a B OHOJIOTMYECKUX OOMEHHBIX
npoLeccax.

[IpyuMeHeHue TuIposin3a B IPOMBIIIJIEHHOCTH.

16. TIpeqmeT HEOpraHMYECKON XUMUHU.

17. B3auMOCBs3b HEOPraHUYECKUX BEIIECTB.

18. Knaccudukanuss HEOPraHM4eCKMX BEIECTB.

19. TIpocTble U CIOXKHBIE BEIIECTBA.

20. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHbI, TUAPOKCUIbI, KUCIOTHI, COJIN).
21. HomenknaTypa ¥ Ha3BaHHME HEOPraHMYECKUX BEIIECTB MCXOAS U3 UX
XUMHYECKOW (OPMYINbI WM COCTaBICHUE XUMUYECKOH (QOpMyNbl HCXOAs U3
Ha3BaHMs BEIIECTBA MO MEXIYHAPOAHOW UM TPUBUAIBHOW HOMEHKJIATYpE.

22. Kpuctainoruaparbl. ArperaTHble COCTOSTHUSI BELIECTBA.

23. Kpucrannuyeckue u aMmop(Hbie BEIeCTBa.

24. Tunbl KpUCTAIMYECKUX pEIIETOK (aTOMHas, MOJEKYJsIpHas, HWOHHAas,
MeTaJUTHIecKas ).

25. 3aBUCHUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
PEIIETKH.

26. Ob6mue pusnyeckrue 1 XMMHYECKHE CBOMCTBA MeTaioB. CriocoObl MOTy4eHHUS.
27. 3HavyeHWe METaVIOB W HEMETAJUIOB B NPHUPOAEC U >KU3HEACATEIHHOCTU
YeJioBeKa U OPTaHU3MOB.

28. Kopposust MeTamioB: BHIBI KOPPO3WH, CHOCOOBI 3alIUThl METAJJIOB OT
KOPpO3UH.

29. OO0uue npeAcTaBiIeHHs O MPOMBIIUICHHBIX CIIOCO0aX MOTYYEHUS! XUMHUYECKUX
BEIIECTB (Ha MpUMepe NMPOU3BOJICTBA AMMHUAKA, CEPHOU KUCIIOTHI).

30. YepHas u 11BeTHAsI METaJLTYPTHS.

31. [IlpemMer opranuyeckoi XWMHUHU. B3auWMOCBSA3b HEOPraHWYECKUX M
OpraHUYECKUX BEIECTB.

32. XuUMHYECKOE CTPOCHHME KaK TOPSAJOK COCAMHEHUS aTOMOB B MOJEKYJE
COIJIaCHO MX BAJICHTHOCTH.

33. OcHOBHbBIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOCHMSI OpPraHUYECKUX
coenuHenuii A.M. Bytieposa.

34. YTrnepoIHbIi CKeIeT OPraHuYECKON MOJICKYJIBI.

35. MounekynsipHble U CTPYKTYpHBIE (pa3BEepHYTHIE, COKPAIICHHBIE) XUMUUYECKHE
dbopMybL.

36. 3aBUCHUMOCTDH CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOSHUS MOJIEKYI.

37. N3omepus 1 130Mepbl (CTPYKTYpHAsI, TeOMEeTpUUIecKast (IIUC-TPAHC-U30MEPHS).
38. Knaccuduxkarus 1 0cOOEHHOCTH OPTaHUYECKUX PEAKITUH.

39. PeaknimonHbIe 1IEHTPHI. Pagukab.

40. IlepBoHaYaBHBIC TIOHATHS O TUTIAX U MEXaHU3MaX OPTAaHUYECKUX PEaKITHIA.
41. TlpumeHeHue U OMOIOTUYECKAs POJIb YTIIEBOIOB.

42. OKucieHue yrieBoJ0B — UCTOYHUK SHEPTHH KUBBIX OPTaHU3MOB.

43. O6nacTi MPUMEHEHUS AMHHOKHCIIOT.

44. TIpeBpailieHusi OCJIKOB MUIY B OPraHU3ME.



45. Ponb OpraHnyecKoi XMMUU B PEILICHUU MPoOJIeM MUIIEBOM O€30MacHOCTH.

46. X¥MHUYECKHUE PEaKIIHH.

47. Knaccudukanus XMMUYECKUX peaKIyii: o (pazoBoMy cocTaBy (TOMOT'€HHBIE U
IeTEepOreHHbIE), 10 MCHOJb30BAHUIO  KaTanu3aTopa (KaTalUTUYECKHE U
HEKaTaJIUTHYCCKHE).

48. Ponb kaTanu3aTopoB B MPUPOE U MPOMBIILIIEHHOM IPOU3BOJICTBE.

49. Karanuzaropsl u katanu3. Posib kaTanu3aTopoB B MPUPOJE U HPOMBIIIIIEHHOM
MIPOU3BOJICTBE.

50. Kiaccudukanms XUMUYECKHX peakuuid: 1o TemioBoMy 3 dexTy
(’K30TepMHUUECKUE, DHIOTEPMHUYECKHE), IO O00patuMocTH (OOpaTUMbIE U
HeoOpaTUMBbIE).

51. TerioBblie 3P HEKTH XUMUYECKUX PEAKIIHI.

52. TepMOXUMHUYECKUE YPABHEHHUS.

53. IloHsiTHe 06 YHTANBIIUK U SHTPOIHUH.

54. Dueprust 'ub6ca. 3akon ['ecca u ciaeACTBUS U3 HETO.

55. Poub cMellieHrs paBHOBECHS B TEXHOJIOTHUECKHUX MPOIIeccax.

56. [Mpunuun Jle [arense.

57. ucnepcueie cuctemsbl. Komnonaneie cuctembl. ICTUHHBIE pacTBOPHI.

58. KauecTBeHHbIE XHUMHUYECKHME pPEAKLMM, XapakTepHble s OOHapYyKEeHUS
HEOpPraHMYECKUX BEIIECTB (KATUOHOB U aHUOHOB).

59. CocraBneHue ypaBHEHUW peakiuii oOHapykeHus kathuoHoB [-VI rpynm u
aHMOHOB, B T.4. B MOJIEKYJISIPHON ¥ HOHHOU (hopMax.

60. DOxosornueckas 0e30MaCHOCTh MOCIEJCTBUM OBITOBOM M MPOU3BOJACTBEHHOU
JESITEIbHOCTU YEJIOBEKa, CBA3aHHAs C MepepadOTKOM BEIIECTB; MOUCK M aHAJIU3
XUMHUYECKON NH(OPMALIMK U3 pa3TUYHbIX HCTOYHUKOB.

TecToBOC 3a1aHUE K 3a4eTy

1. C opomosogoponom HE pearupyer:
+ 1. sTan

2. OTUICH

3. aneTuIcH

4. 6yragueH

2. K KkeTOHAM OTHOCHTCH:

1. penon

+ 2. alleTOH

3. UKJIOTEKCaH

4. ruuuH

3. TaHO MOXKeT OBITH MOJIY4Y€eH:

+ 1. rugparaunen STUIEHa,

2. TUAPUPOBAHUEM ITAHA,

3. OpoMUpOBaHUEM dTaHAIS,

4. OKMCIICHHEM 3TaHOBOM KHCIOTHI.

4. ATOMBI Yyrjepoaa B COCTOSAHMM SP>-THOpUAM3AlMH TPUCYTCTBYIOT B
MoJIeKyJie:

1. rexcana;



2. IEeHTHHA-2;

3. UKJIONPOIIaHa;

+ 4. 6eHzomna.

5. Illpu moimHom cxuranuu 4,4 r npomaHa B M30BITKE KHCJIOPOJA MOXKHO
MOJIyYMTh (IIPH H. y.) ciaenyrouuid o00bem CO::

+ 1. 6,72 1

2.22.4 1,

3. 224 7;

4. 4400 1.

6. C meJI0O4HBIMH MeTaJlJIAMH Pearupylor:

+ 1. cIUpTHI, albJETUIbl U KETOHBI,

2. aJIKUHBI, QJIKEHBI, aJTKaIUCHBI;

3. eHosbI, KAPOOHOBBIE KUCIOTHI, CITUPTHI;

4. aMUHOKHCIIOTBI, MOHOCAXapHU/Ibl, APCHBI.

7. 1IpomMbIlLIEHHBIH TpoHecCc MPOM3BOACTBA CEPHOM KHCJIOTHI OOBIYHO
BKJIIOYAeT B ce0s1 CaeAyoIHue CTAAUM:

1. nmonmyuenne H.S, okucinenue ero OuxpoMaroM Kaius, JACHCTBHUE INEJIIOYM Ha
POJIYKTHI PEaKIINH;

2. cuHTe3 cyibdara HaTpHsl, 00paboTKa MONTYyYEeHHOU COJIM a30THON KUCIOTOM;

+ 3. TnoilydeHuE JAUOKCHUIA cepbl, okuciaeHue ero a0 SOs, pacTBOpEeHHUE
NOJIYYEHHOTO OKCHJIa B BOJE;

4. HarpeBaHue mupuTa 0€3 JOCTyma BO3AyXa, PE3KOE OXJIAKICHHUE IMOIYyYECHHOU
CMECH.

8. OrMmerbTe Bapuant, B KoTopom mnepeuuciensl TOJIBKO BemecTBa,
pearupymloume ¢ BOAHbIM PaCTBOPOM IIEJIOYH:

1. pocdopnas kucnora, ruapokcu xenesa (I1), okcun azora (V);

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

+ 3. cynbdart xenesa (I11), consinas kucnota, okcua cepsl (IV);

4. uHK, cynbdar 6apus, ruapokcua xpoma (I11)

9. ATOMHasl pelleTKa XapaKTepHa VIs:

1. HaTpus u a30Ta;

2. XJopuJla MarHusi ¥ KpEMHHS;

3. alMasa ¥ IJII0KO036I;

+ 4. okcuna kpemuus (IV) u rpadura.

10. K peakuusiM 3amMmeieHHsi OTHOCUTCSI:

+ 1. B3aumoeiicTBrE 3TaHa ¢ OpOMOM;

2. peakuus rugpokcuaa kanus ¢ HF;

3. oxkucaenue CO o CO;

4. peakuusi MEX1y alleTUJICHOM U BOJIOM.

11. B npuBegeHHOM cHHCKe OTMETbTEe BAPUAHT, B KOTOPOM MepeYHuCIeHbI
TOJIBKO coenunenusi, pearupyoiuiye ¢ NPpONaHOBO KUCIOTOM:

+ 1. (C2HsOH, Ca(OH)2, NaHCOs)

2. IPOIAHOH, XJIOpP, HATPHH;

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

4. OyTaHON-2, XJIOPUJ KaJIbLIMsI, OpOM.



12. IlenTan MoABEPIJIM U30MEPU3ALNH, NPOAYKT pPeaKUnu AerHJAPUPOBAIHN H
nonyunin yrieBoaoponx X (CsHs). IMonumepmszamusi X H mocjieayromias
00padoTKe MPOAYKTA cepoii JaeT cJieaylollee BelecTBo:

1. monumnponuiies;

2. cepoyraepon;

3. NOJIMBUHMIIALIETAT;

+ 4. pe3uny.

13. Ormersre JIOZKHOE yTBepxkaeHue:

1. OCHOBHBIE CBOMCTBAa Yy METHUJIAMUHA BBIPAXEHBI TOpa3f0 CUJIbHEE, HEXEIU Yy
aQHUJINHA;

2. IpH MOJTHOM CXKUTaHWU dTUJIAMUHA B Kucliopojie oopasytorest CO-2, Boja u a3or;
3. aHWJIUH MOXET OBbITh MOJIyYeH U3 HUTpoOeH3oa neiictBueM cmecu Zn + HCI;

+ 4. TMMETUIaMUH OTHOCHUTCS K TIEPBUYHBIM aMHUHAM.

14. OT™MeTbTE HICTHHHOE YTBEePKACHHUE:

1. u rroko3a, U PpyKTO3a pearupyroT ¢ aMMHAYHBIM PacTBOPOM OKCHJIa cepedpa;
2. Kpaxmaj - MPUPOJHBIN TMOJTUMEP, MOJEKYIbl KOTOPOTO COCTOSIT U3 OCTATKOB
caxapo3sbl;

+ 3. B xoj€e mporecca OpOoXKEHUS U3 TIIFOKO3bI MOTYT OBITH TMOJIYYEHBI STaHOI,
YKCYCHasl KUCIIOTa, MOJIOYHAsI KUCJIOTA;

4. BOJIOKHA IIEJUTIOJIO3BI - OCHOBHOM MCTOYHHUK TJIFOKO3BI JIJIsi OpraHn3Ma 4eIoBeKa.
15. ®opmasnbaeruna cnocodeH NpopearupoBaTh ¢ KAKAbIM U3 BEIIECTB:

+ 1. H2, KMnQOsa, denon;

2. O4, HCN, 06eH3o011;

3. COz, Ha, Mg;

4. 3TaHOJ, ITUJIEH, 3TAH.

16. Ilpu mIeJJOYHOM TIHAPOJIH3E€ HEKOTOPOro0 NMPHMPOAHOr0 BelIeCTBA ObLIH
MOJIy4YeHbl TJIMIEPUH M HATPHEBbIC COJIM CTEAPUHOBON M NMAJIBLMUTHHOBOM
KHCJI0T. ['uaposiu3y ObLI MOABEPIrHYT:

1. Genoxk;

2. XUTHH,;

+ 3. paCTUTENbHBIN KHUP;

4. )KUBOTHBIM KHP.

17. CepoBonopon HE mMoxkeT ObITh CHHTE3UPOBAH NPH:

1. nmeficTBUM CONSTHOW KHCIIOTHI Ha cynbdu sxenesa (11);

2. B3aMMOJICIICTBUHU CEPBI C BOAOPOIOM;

+ 3. IpOIMyCKaHUU BOJOPOJA YEPE3 CEPHUCTYIO KUCIOTY;

4. o6paboTke NazS pa30aBIeHHON CEPHOM KUCIOTOM.

18. OtmeTrbTe JIOJKHOE yTBep:kaeHue:

1. B X0/1e TOMEHHOIO MPOIECCa MPOUCXOJUT BOCCTAHOBIEHUE KeEJ€3a U3 OKCUIOB
nox nericteueM CO;

2. IEJIOYHbIE METa/NIbl MOTYT OBITh MOJYYEHBI 3JIEKTPOJIM30M PaCILIaBOB
COOTBETCTBYIOIIMNX COJIEH;

+ 3. ocHOBHOe chIpbe I TpousBoiacTBa amomuuaus - AlCl;, u3 koroporo
CBOOOIHBIM METAJLJT MOJIYYalOT IEUCTBUEM YIJIEPOJIa;



4. mpu >AEKTposn3e BOJHOTO pactBopa cyinbpara meau (II) ¢ uHEpTHBIMU
ANEKTPOIAMU Ha KATOJE BBIACIACTCS MEb, @ HA AHOJE - KUCIOPOI.

19. B paayO - S - Se - Te:

1. yBenmmuuBaeTCs 31EKTPOOTPULIATENIBHOCTD, YMEHBIIAETCS JHEPT U HOHNU3ALUY;
2. pacreT BbICHIas BaJ€EHTHOCTb, YBEIMYMBAETCS OOILEE YUCIO DIEKTPOHHBIX
YPOBHEN;

3. HE HW3MEHAETCS YHUCJIO DJJIEKTPOHOB HA BHEIIHEM YPOBHE, YMEHBIIAIOTCA
KHCJIOTHBIE CBOWCTBA COOTBETCTBYIOIIMX JIETYYMX BOJOPOIHBIX COETUHEHU;

+ 4. mamaer >SIEKTPOOTPULIATENBHOCTD, YBEJIMYHMBAIOTCS BOCCTAHOBUTEIIbHBIC
CBOICTBA MOHOB %™,

20. K yncay CHIBHBIX 3JIEKTPOJIUTOB OTHOCATCH:

1. ruapokapOoOHAT HATPUsl U OPOMOBOJIOPOIHASL KHCIIOTA;

2. MacisiHas KUCJIO0Ta U TUIPOKCU]T HATpuS;

3. xsopun meau (I1) u kpemHHEBast KMCIIOTA;

4. runpokcusi aMMoHUs 1 HUTpAT xene3a (I11).

+ 5. cpenu mnpemiokKEHHBIX BapUAaHTOB HET HAOOpa, COCTOSAIIErO0 TOJBKO U3
CUJIBHBIX DJIEKTPOJIUTOB.

1.4. OueHouHble MaTepuajbl [Jf NPOBeAeHUsS TeKylleld aTTecTallUUd U
PYO€KHOIr0 KOHTPOJISI 00yYAIOIIUXCS M0 JUCIATIHHE

Paznesn 1. OcHOBBI CTPOEHUS BellecTBA

Tema 1.1. CTpoenne aToMOB XMMHUYECKHUX 3JIEMEHTOB U NMPUPOIA XUMHYECKOM
CBSI3H

dopma TeKyIero KOHTPOJISA: TECTUPOBAHUE, ITpaKTUYecKas padbora

Koxa koutpoaupyemoii komnerennuu: OK 01

TecToBOE 3a1aHUE

1. XuMu4yeckasi CBA3b B MOJIEKYJIaX CEPHOIl KHCJOTHI U 030HA COOTBETCTBEHHO
1. KoBaJIeHTHAS MOJISIpHAs ¥ HOHHAS

2. KOBaJICHTHAs HETOJIsIpHAs ¥ HOHHAS

+ 3. KOBaJIeHTHAs TOJIApHAs M KOBaJICHTHAsI HEMOJISIPHAS

2. XuMHYecKasi CBfi3b B MOJEKYyJaX oO030Ha MW XJOpPHAA KajJdbIUA
COOTBETCTBEHHO

1. KoBajJIeHTHAS MOJISIpHAS ¥ HOHHAS

2. KOBaJICHTHAs MOJIApHAs ¥ KOBAJCHTHAs HEMOJISIPHAS

+ 3. KOBaJICHTHAsI HETOJISIPHAS U MOHHAS

3. K d —3;1eMeHTaM OTHOCHTCS:

1.K

+2. Fe

3.S

4. Br

4. Atombl C 1 Si MMeIOT 0JUHAKOBOE YHCJIO

1. anexTpoHOB

2. DHEPreTUYECKUX YPOBHEU

3. HEUTPOHOB B SApE



+ 4. 3JIEKTPOHOB HA BHEITHEM YHEPTETUYECKOM YPOBHE

5. CBs3b, oOpa3oBaHHasi 3a c4eT 00pa30BaHMs O0INMX JJIEKTPOHHBIX Map,
Ha3bIBAETCH

1. meTanmnmnueckou

2. NOHHOH

+ 3. KOBAJICHTHOM

6. K s-3j1emeHTaM OTHOCUTCSH

1.S

2. Br

3. Fe

+4. K

7. XumMu4yeckasi CBSA3b B MOJIEKYJIaX CEPHON KUCJIOTHI M XJI0PHAA aMMOHHUS
COOTBETCTBEHHO

1. xoBaJIeHTHas HEMOIsIPHAsI U MOHHAS

+ 2. KOBaJICHTHAs TMOJISIpHAs] U MOHHAS

3. KOBaJICHTHAs MOJIApHAs ¥ KOBAJICHTHAs HEMOJIsIpHAast

8. Ilyrem coenuHeHusi atomoB nmoa Homepom 11 u 17 oOpa3yercsi BemecTBo ¢
XUMHUYECKON CBA3HIO

+ 1. noHHOM

2. KOBaJIEHTHOM HEMOISPHOU

3. METaJNINYECKOM

4. KOBaJICHTHOW MOJIIPHOM

9. KoanyecTBO 3JJ1eKTPOHOB Ha TMOCJeJIHEM JHEPreTHYeCKOM YPOBHeE
COOTBETCTBYeT (Il 3JIEMEHTOB IIABHBIX OATPYIIN)

+ 1. HoMepy IpynIbl

2. IOPSIIKOBOMY HOMEPY

3. HOMepy nepuoja

10. Cpenn BemecTB, ykazanubix B psaay CaO, HNO3, C12, CO2 koan4ecTBo
COeJIMHEHUH C KOBAJICHTHOM MOJIAPHON CBA3bI0 PABHO

+ 1. nByM

2. TpeM

3. yeTbIpemM

11. Aama3zy cooTBeTCTBYyeT

1. HOHHAst XUMHUYECKas CBSI3b

2. KOBaJIEHTHAas MOJIsipHAs XUMHUUYECKas CBSI3b

+ 3. KOBaJICHTHAS HENOJIAPHAs XUMHUYECKas CBA3b

12. Ilyrem coequHeHuss aTOMOB moa HoMepoM 1 u 8 oOpa3yercsi BemecTBo €
XHUMHMYECKOH CBA3HI0

1. KOBaJICHTHOM HENOJISIPHOU

2. METAJUTMYECKOU

3. HOHHOU

+ 4. KOBaJIEHTHOW MOJIAPHOMN

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

1. U3MEHAIOTCS TEPUOANYECKU

2. HE MEHSIOTCA



+ 3. ocrabeBaroT

4. ycunuparorcs

14. Cpean BemectB, ykazanubix B psaay NH3, 02, HCl, SO2 koiun4ecTBo
COCIMHEHHMH ¢ KOBAJICHTHOM MOJISIPHOM CBA3BIO PABHO

1. yeTbipem

2. nByM

+ 3. TpeMm

15. CBs3b, 00OpazoBaHHasi 32 c4eT 00001IECTBICHUS BAJCHTHBIX JJIEKTPOHOB,
Ha3bIBaeTCs

+ 1. KoBaJIEHTHOM

2. METaJNINYECKOU

3. HIOHHOU

IIpakTuyeckass paldorTa: peHieHUME NPAKTUYECKUX 3aJaHUM Ha COCTABJIEHUE
ANEKTpOHHO-Tpaduyeckux Gopmyin snementoB 1—4 nepuoaos. Pemenne 3amanuit
Ha UCIOJb30BAHUE XWMHYECKOM CHMBOJIMKM W Ha3BaHUW COEJUHEHHI MO
HOMEHKJIATYpEe MEXIYHApOAHOI0 COK3a TEOPETUYECKOW M NMPUKIAJHON XMMHH U
TPUBUAIBHBIX HA3BaHUM JJI COCTaBJICHUS XUMHYECKUX (POPMYIN JIBYXaTOMHBIX
COCIMHEHUN (OKCUIOB, CYJIb()PHUIOB, TUAPUAOB U T.N.) U IPYTUX HEOPTaHHMUECKUX
COEMHEHUI OTAEIbHBIX KJIACCOB.

IIpakTuyeckasi padora
Cocrasienue GopMysn 1 HOMEHKIATypa HEOPTaHUYECKUX COEAMHEHU N
eab padoThI
Hayuutbcst cocTaBiaTh 3JIeKTpOHHO-Tpaduyeckue (GopMylibl 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOJ0B, UCIOIb30BATh XUMUYECKYIO CUMBOJIUKY U HOMEHKIIATYPY AJISI
cocTaBlieHUs (POPMYIT HEOPTaHUYECKUX COCTUHEHUIA.
TeopeTnyeckne 0CHOBBI
DJIeKTPOHHO-Tpaduueckass ¢opMysa — 3TO CXEMaTUYECKOE H300paKeHHe
pacmnpeeneHus HIEKTPOHOB IO OpOUTAISIM aToOMa WM UOHA.
OCHOBHbIE MTPaBUJIA COCTABIICHUS:
e DJIGKTPOHBI 3aMOJHSIOT OpPOUTANM COTJIACHO MPUHIUIY HAWMEHBIIEH
SHEPIUH;
e Ha OJHOW OpOWTATM MOXKET HAXOAUTHCA HE OoJiee NBYX JJICKTPOHOB
(mpunun Iaymn);
e DJEKTPOHBI PACIOJIATAIOTCA TaK, YTOOBl MaKCUMHU3UPOBATh  YHCIIO
AJIEKTPOHOB C OJIMHAKOBBIM CIIMHOM (MpaBuio XyH/Ia).
IopsioK BbINOJTHEHUS PadOTHI
1. CocrtaBieHue 3JIeKTPOHHO-TPadpuUecKuX (POpMy.I:
o OMNpPEIEIUTE YUCIIO AIEKTPOHOB B aTOME I10 MOPSKOBOMY HOMEPY;
o pacmpenenuTe JJEKTPOHbI MO SHEPreTUYEeCKUM  YPOBHSIM U
MOJAYPOBHSM;
o u300pazuTe rpa@uIECKu C TOMOIIBIO SYEEK U CTPEIIOK.
2. PaboTra ¢ XuMHYeCKOii HOMEHKJIATYPO:



o W3Y4YUTe TIpaBWa COCTAaBICHUS (GOPMYT OKCHUIOB, CYIb(OHUIIOB,
TUIPUIOB,;
o Hay4YHTeCh OMPEACIATh BAJICHTHOCTH JIEMECHTOB;
o OCBOMTE mpaBuia cocraBieHus HazBanuu no [UPAC.
3. IlpakTuyeckue 3aJaHUsL:
3apanue 1. CocraBbTe 3JEKTpOHHO-Tpaduyeckyro popmyny atoma xiopa (Cl).
Pemenne:
o TlopsiakoBeiii HOMep: 17
« DnextporHas popmyna: 1s22s22p®3s23p°
o DIIEKTpOHHO-TpadUICCKas:

3yposenn: 14 T| 1

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

2s 2p
lypoBeHs: 1]

1s

3apanue 2. CocraBbTe hopmyny okcunaa kaibius (Ca0). Pemenue.
o Banentrnocts kansums: 11
o BanentHocts kucnopoga: Il
o ®opmyna: CaO
3ananue 3. HazoBute coequnenue Fe,0;. Pemenne. Oxcun xenesa (I11).
KoHTposbHbIE BONIPOCHI
1. Yro Takoe s3nekTpoHHO-rpaduyeckas Gpopmymna?
2. Kakwue mpaBuia He0OX0IUMO COOTIOAATh TIPU COCTaBIeHUU opmyr?
3. Kaxk onpenenuTs BaJ€HTHOCTD AJIEMEHTA?
4. Ha3oBuTE OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COSTUHEHUN U UX (POPMYIIBI.
5. B uém ormiinune Homenknatypsl [IUPAC oT TpuBHUanbHBIX Ha3BaHUN?
TpeOoBaHus K 0TYETY
B omuéme 0015>tcHbl Obimb:
o 11€7b PabOTHI;
¢ BBINIOJIHCHHBIC 33/IaHUS C TOAPOOHBIMH PEIICHHUSIMU;
e OTBETHI HA KOHTPOJbHBIE BOIIPOCHI;
e BBIBOJBI 110 pabore.

IIpakTuyeckas padora Ne 1 C pemennem
Tema: Pemenune mnpakTUYeCKMX 3aJaHUM  HA COCTABIICHUE JIJIEKTPOHHO-
rpadugeckux Gopmyin anemeHToB 1-4 mepruoaos.
Leab padoThi: 0TpabOTATh HABBIKK 3aTIOTHEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB ISl YMEHHUS YCTAHABIMBATHh CBS3b MEXIAY CTPOCHUEM aroMa U
CBOWCTBAMU 3JIEMEHTOB
OoOopynoBanmue:
1. YueOHux
2. Terpanp
3. Pyuka



4. Ilepuoanueckas cucreMa XUMU4eCKUX aneMeHToB [[.M. MenneneeBa

5. bnaHk ¢ 3agaHusAMu

OcHoOBHBIC TEOpeTHYECKHE TOJI0KeHHS

BcnioMHMM, 4TO MbI 3Ha€M O CTPOCHHUH IJICKTPOHHOM 0007104KH aTOMa

1. DnekTpoHbl € ONM3KUMH 3HAYEHUSIMU DHHEPruu oOpa3zyloT AJIEKTPOHHBIE
(’HEepreTUUeCcKue) ypoBHU

2.Yucno SNEKTPOHHBIX YPOBHEM = HOMEPY NEPUOAA, B KOTOPOM HAXOJMUTCS
XUMHUYECKUMN DJIEMEHT

3.EMKOCTP 3JIEKTPOHHBIX YpOBHEHN pa3nuyHa. MakCHMalbHO BO3MOXHOE YHCIIO
AIIEKTPOHOB KaXKJOT0 YPOBHS BBIYHUCIISIETCS IO popmyie 2n2

Ilopaodoxk 3anonnenusn INEKMPOHHO20 YPOGHA ANMOMOE MANbIX NEPUOOOE.

Ymoost cocmagump cxemvbl CMPOCHUA INEKMPOHHBLIX 000J104€K aAMOMO8
ceodyem pyKogooCH806aAmMubCs CAe0YIOUUM A12OPUIMMOM:

a) OIpeaeuTh 00IIee YHCIIO 3JIEKTPOHOB Ha 000JIOUKE MO MOPSIAKOBOMY HOMEPY:
0) onpenenuTh YUCIO SHEPTeTHUECKUX YPOBHEH 110 HOMEpPY NEPHUO/a;

B) OIpPEAECIUTh YHUCIO OJJIEKTPOHOB HA KAXKIOM DJHEPreTUYECKOM YpPOBHE,
(monw3ysick popmynoit 2n2).

Ha ocHOBaHMM BBIIEU3TI0KEHHOTO COCTABUM CXEMbl CTPOCHHS DSJIEKTPOHHBIX
00os0uek aToMOB MaJibiX nepuoioB. Paboraem ¢ IICXD /1. 1. Menneneena.

ATOM BOJOpPOAA HMMEET MOPSAAKOBBIM HOMEp 1, cregoBaTenbHO, UMEET OAWH
ANEKTpOH. ATOM Haxoaurcs B | mepuopge, cleqoBaTEIbHO, B aTOME OJUH

SHEPTeTUYECKUMN YPOBCHbD. Cxema pacnpeneaeHus DJICKTPOHOB 1o
OQHCPICTUICCKUM YPOBHAM:
+1)1

3anucvieaem  3apad0  amomHo20  A0pa, 3amem  CmasumM  CKOOKY,
CUMBONUIUPYIOWYIO ITNEKMPOHHBLIL YPOBEHb, PAOOM CO CKOOKOIU 6HU3Y CHpasa
nuwiem 4ucio 31eKmpoH08, HaAXO0AUWUXCA HA OAHHOM YPOBHe.

Pacnpenenenne 531I€KTPOHOB IO SHEPreTUYECKHM YPOBHSIM MOYKHO 3aIlUCaTh
MHayYe:

+1H, 1e-

ATOM reJiusl UMEET MOPSIKOBBIA HOMEDP 2, CIEI0BATEIbHO, UMEET 2 3JIEKTPOHA.
Atom HaxoauTcs B | mepuoje, ciaemoBaTelbHO, B aTOME OJWH SHEPreTUUYECKUMN
ypoBeHb. Cxema pacnpeiesieHHs] 3JIEKTPOHOB MO YHEPreTUYECKUM YPOBHSIM

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

ATOM JIMTHSI UMEET MOPSAJKOBBIM HOMEDP 3, CIeA0BaTEIbHO, UMEET 3 3IEKTPOHA.
Tpu 3neKTpoHa HE MOT'YT IOMECTUTBHCSA HA NIEPBOM 3HEPTETUYECKOM YpPOBHE, T. K.
€ro MakCUMasbHasi EMKOCTh paBHa 2e- ( coracHo Gopmyie 2n2). CnegoBarenbHO,
TPETUiA AIEKTPOH CHOPMHUPYET BTOPON ISHEPTETHUECKHUH CI0i. DTOT ciioit Oynmer
MMETh OOJIBIIUM pajuyc, YeM MEPBBIM. DTO NEUCTBUTEIILHO OTBEYAET MOJIOKEHUIO
nutus B [ICXD:

aTOM HaxXOJUTCA BO 2 MEpUOJE, CJIEIOBATENIbHO, B aTOME JIBa DHEPreTUYECKUX
ypoBHs. Cxema

pacnpeneneHus 3JIEKTPOHOB M0 SHEPreTUYECKUM YPOBHSIM:

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

3aganue:



3aganme 1. 3amojHUTE HEIOCTAIOIIME BJIEMEHTHI TaOJIMIIBI,

CTPOCHHA aTOMOB 3JICMCHTOB BTOPOTI'O IICPpHUOJA:

M300pa3uB CXEMBI

Homep KomnuectBo CumBon Oo1ee Pacnpenenenne
NEpUOJa | DHEPreTUYECKHUX | DIEMEHTA, €r0 | KOJIUYECTBO | DJJIEKTPOHOB IIO
YPOBHEN = IIOPSAAKOBBIM | DJIEKTPOHOB | DHEPreTUYECKUM
HOMEPY HOMED YPOBHSM
nepuoja
2
2 3Li 3
Li+3)2)1
4Be +4 Be +4)2)2
4
?
oB 3) ?
?
6C 6 ?
?
/N 7 ?
?
80 8 ?
?
9F 9 ?




+10Ne, 2e-

10Ne 10
Ne +10)2)8
Kpurepun:
3a KaxAblii BEPHO 3aloOJHEHHOE 3ajaHue — 1 Oamn. MakcumanbHOE KOJI-BO
6amos -10

Ornenka «5» - 9-10 6

Ornenka «4» - 7-8 0

Ornenka «3» - 5-6 0

OreHka «2» - MeHee 5 0ajIoB

KoHnTpoibHbIE BONIPOCHI:
1. Pactipenenure no sHepreTudyeckum ypoBHsM a)l13; 0)18; B) 11; 1) 9 anexkrpoHOB

Omnpenenute, B KaKOM MEPUOJI€ HAXOJATCS aTOMBI

2. Ompepnenure XUMHYECKHH SJIEMEHT, UMEIONIMM CIeAyIollee pacrupeaeieHue
AJIEKTPOHOB:2e-, 8e-, 3e-

3. B xakoM mepuoje HaxXxOASTCS aTOMbI, UMEIOIIHE CIEYyIolIee pacrpeeieHue
AJIEKTPOHOB 110 PHEPreTUUECKUM YPOBHSAM: a) 2, 2;0) 2,4;8) 2,8, 1;1) 2, 8, 8, 2

4. Ompenenure XUMHUYECKHI SJIEMEHT, UMEIONIMM CIeAyIollee pacrupeeieHue
AIEKTPOHOB:

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

5. Omnpenenute »3JEMEHT MO CIEAYIOIIMM IpU3HAKAM: a) 2 DJIIEKTPOHHBIE
000J10YKH, Ha TOCIeIHer 3 aeKTpoHa; 0) JBE JJICKTPOHHBIC OOOJIOYKH, Ha
MOCJICIHEH — 6 SJEKTPOHOB; B) TPH DJEKTPOHHBIC OOOJOYKH, HA TOCICIHEH 5
AIEKTPOHOB

ITaJIOH OTBETOB:

1.Ecniu 3TO atroM, clieIoBaTeIbHO YKCIO DJEKTPOHOB = YHUCIY MNPOTOHOB =
MOPSIIKOBOMY HOMEDY.

OtkpeiBaem [ICXD u mo HOMepy 3JieMEHTa HaXOAUM IMEpPUOid, B KOTOPOM OH
pacrnojyiaraeTcsi. A 3aTeM pacrpe/sieM dJIeKTPOHBI MO0 SHEPTETUYECKUM YPOBHSIM.

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

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

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

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

2.AToM wumeeT 3 D2JIEKTPOHHBIC OOOJOYKH, cieaoBarenbHO HaxomutTcs B III
nepuojie. IlopsAaKoBbIE HOMEP MOXKHO ONPEACIUTh, BBIYUCIUB O0OIEe YHCIIO
3JIEKTPOHOB (OHO PaBHO CYMME 3JICKTPOHOB Ha dHEPreTUYECKUX YpOBH:X). Cymma
3JIeKTPOoHOB =13, 310 ammomunuii Al




3.a) 1Be 000JIOYKH - BO BTOPOM; 0) 1B€ 000JI0YKH — BO BTOPOM; B) 3 000JIOUKH — B
TPETHEM; T') UETBIPE 00OJIOUKH — B UETBEPTOM

4.CyMMupyeM Bce IEKTPOHBI, HaXOAAIIHUECs Ha YHEPTeTUIECKUX YpoBHAX. Hucio
AIIEKTPOHOB = MOPSATKOBOMY HOMEPY aToMa
a)b6e-—>6C0)10e-—10NeB)13e-— 13Alr)19e-— 19K

5.a) 2 obonoukn — cxeMa: X e- , 3e- — [X e - - 3T0 2 3neKTpoHa (Ha MEepBOM
000JI109Ke MaKCHUMaJIbHO 2¢- ) | — BOCCTAHOBJICHHAs cxeMa: 2e - , 3e- — ofIee
YUCJIO JIEKTPOHOB PABHO 5 — MOPSAKOBBIM HOMEP

anemeHTa S —31o oop SB.

0) 2 obosouku — cxema: X e- , 6e- — [X e - - 370 2 3yIeKTpoHA (HA MEpPBOM
000JI09Ke MaKCHMajJbHO 2€-) | — BOCCTaHOBJICHHas cxema: 2e - , 6e- — oOiee
YHCIIO AJIEKTPOHOB PAaBHO 8 — MOPSAIKOBBIN HOMEp dJIeMEHTa § — 3TO KHCJIOPO/
80

B) 3 oOonouku — cxema: Xe-,Ye-,Se-— [Xe - - 370 2 anekTpoHa (Ha NepBOi
000JI0YKe MaKCUMaJBHO - 2¢€ - ;

Ha BTOpPOW 00OJOYKE MAaKCUMalbHO - 8¢ -, T. K. 00¢ OHM 3aroJHCHBI| —

BOCCTAHOBJIEHHAs cxema: 2e-, 8e-, Se- — oO1iee 4nuciao IEKTPOHOB paBHO 15 —
NOPSIAKOBBIN HOMED 35ieMeHTa 15 — 310 dochop 15P

Tema 1.2. llepunonnyecknii 3axoH u tadauna /.. MenaeaeeBa

dopma TeKyIero KOHTPOJIS: TECTUPOBAHUE, NTPAKTUYECKas paboTa

Kona kontpoaupyemoii komnerenuuu: OK 01, OK 02

TecTOoBOE 3a1aHHeE:

1. Yem omnpeaensiercsi MeCcTO XHMHYECKOr0 3JIEMEHTa B MNEPUHOAHYECKOM
cucreme?

1) KomMYecTBOM 3JIEKTPOHOB Ha BHELIHEM 3HEPreTUYECKOM YPOBHE aToMa

2) KOJIMYECTBOM HEUTPOHOB B sIAPE aTOMa

+ 3) 3apsaom sapa atoMa

4) maccoii atoma.

2. JIns 3JieMEeHTOB IJIABHBIX MOATPYNI YHMCJIO0 3JIEKTPOHOB BO BHEIIHEM CJ0€
PaBHO:

1) yucny HEUTPOHOB

2) HOMepY Tepuojaa

3) 3apsiay anapa atoMma

+ 4) HoMepy TpyIIIbl

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

1)5

2) 2

3)7

+4) 14

4. B atome HaTpusi pacnpegejieHHe 3JEKTPOHOB MO 3JIEKTPOHHBLIM CJIOAM
COOTBETCTBYET PAY YHUCEJ:

1) 2; 6; 3

2)2;8;2;1

3)1;8;2



+4)2;8;1

5. B KakoM psay XUMHYECKHE JIJIeMEHThl PAacCIHoJI0KEeHbl B INOpPAIKe
BO3pacTaHUs UX ATOMHBIX PaJnycoOB?

1)N,B,C

+2) N, P, As

3) Na, Mg, K

4) B, Si, N

6. B kakoM psaay XuMHYeCKHe IJIEMEHTbl B MOPsiAKe OCJAa0JeHuss HuX
HEMETAJIMYeCKUX CBOMCTB?

1) Be—= B —C

2)Ga— Al—> B

3) S—>Cl— Ar

+4)Cl - Br— |

7. B psiny oxkeuaoB Na20O — MgO — SO2 cBoiicTBa H3MEHSIIOTCH OT:
1) KUCTOTHBIX K aM(OTEPHBIM

2) ambOTEpPHBIX K OCHOBHBIM

+ 3) OCHOBHBIX K KUCJIOTHBIM

4) KACJIOTHBIX K OCHOBHBIM

8. Boicumii okcnja coctaBa 3203 00pa3yOT Bce 3JIEMEHTDI:
1) VA rpynmnsl

+ 2) [ITA rpynmsl

3) IV nepuona

4) II nepuona

9. 3apsia siApa aToMa paBeH YHCIY:

+ 1) mpoToHOB

2) 2JICKTPOHOB BO BHEIIIHEM SJICKTPOHHOM CJIOE

3) HEUTPOHOB

4) »HEpPreTUYECKUX YPOBHEU

10. Yucy10 NpOTOHOB B ATOME PABHO:

+ 1) yuciay 3JeKTPOHOB

2) OTHOCUTEIBLHON aTOMHOM Macce

3) unuciay HEUTPOHOB

4) 4rcny 3aMoJTHEHHBIX JIEKTPOHHBIX CIIOEB

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

2) 2

+3)3

4) 4

12. Cxema pacnpejaejieHusi 3JI€KTPOHOB IO 3JIEKTPOHHBIM cJaosiM 2; 8; 7;
COOTBETCTBYET ATOMY:

+ 1) xopa

2) ¢Topa

3) kucnopoaa

4) cepbl



13. B kakoM psaay XuMMHYECKHE JJIEMEHTHI PACIIOJIOKEHbI B IOpPHAAKe
YMeHbIICHUS] X ATOMHBIX PaaAuyCcOB?

1)B,N,P

2) O, S, Se

+3)Br,Cl F

4)Cl, S, P

14. U3meHeHne CBOMCTB OT METAIMYECKUX K HEMETAVIHYECKUM MPOUCXOAUT
B pAay:

1) Mg— Al — Si

2)C—->B—-Li

3) Ba—» Mg — Ca

+4)P — Si— Al

15. B paay ruapokcuaoB Al(OH)s — Mg(OH): — NaOH cBoiicTBa
THAPOKCH/I0B H3MEHSIIOTCH OT:

1) OCHOBHBIX K KUCJIOTHBIM

2) am(pOTEpHBIX K KUCIOTHBIM

3) KUCTOTHBIX K aM(OTEPHBIX

+ 4) ampoTepHBIX K OCHOBHBIM

16. DnemeHT 0Opa3yer Jeryyee BoAOpoaHOe coeauHeHue RH . ®@opmyJaa ero
BBICIIIET0 OKCH/A:

1) RO2

2) R205

3) RO3

+4) R207

IIpakTuyeckassi padora: pelicHUE MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX
3QIaHUN  Ha XapaKTepU3allMi0 XUMHYECKHX JJeMEHTOB «Mertammnyeckue /
HEMETA/UIMYECKUE CBOMCTBA, DJIEKTPOOTPHUIIATEIIBHOCTh U CPOJCTBO K AJIEKTPOHY
XUMHUYECKUX JJIEMEHTOB B COOTBETCTBHE C HX DJJICKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOJUYECKOM CHUCTEME XHMHUYECKUX 3ieMeHToB J[.H.
MenaeneeBay.

Heab paboTbl: oTpadoTaTh MNMOHATHS JJICKTPOOTPHUIATEIHHOCTh U
CPOJCTBO K 3JIEKTPOHY XMMHYECKUX JIEMEHTOB, YMEHUE JaBaTh XapaKTEPHUCTUKY
3JIEMEHTOB 10  METaJJIUYECKHUM, HEMETAUIMYECKUM  CBOMCTBaM, o
BJIEKTPOOTPHULIATEIBHOCTH W CPOACTBY K DJJIEKTPOHY B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOEHHEM U MOJOKEHUEM B MEPUOAUYECCKON CHCTEME XUMHUYECKUX
anemenToB J[.1. MenneneeBay.

OoOopynoBanmue:

1.YVueOHumk

2. Terpanp

3.Pyuka

4 ITepuoandeckas cucrema xumuueckux amnemeHToB .M. MenneneeBa
5.bnask ¢ 3agaHusAMU

OcHOBHbIE TEeOpeTHYECKHE MOJI0KEHMS



B 1869 rogy I. 1. MeHnneneeB Ha OCHOBE JTAHHBIX HAKOIUICHHBIX O XUMUYECKUX
areMeHTax c(HOopMyIHpOBall CBOW MepUOAUYECKHUI 3akoH. Torga oH 3Bydall Tak:
«Ceoticmea npocmbvix mei, a maxkice opmuvl U C80UCMEA COCOUHEHULL INEMEHMO8
HAX00Amcsi 8 NepuooUdecKol 3a8UCUMOCMU OM  BEIUYUHbL  AMOMHBIX MACC
anemenmosy. Odenb noiro ¢uzmdeckuit cmbica 3akoHa JI. V1. MengeneeBa Obui
HETIOHSTEH.

Bcé Bcrano Ha cBou MecTa 1ociie OTKpBITUSA B XX BEKE CTPOCHUS aTOMa.
CoBpeMenHasi GopMYyJIMPOBKA NMEPUOAHYECKOr0 3aK0Ha: «CBOWCTBAa MPOCTHIX
BEILIECTB, Takke (OpPMbI W CBOHCTBA COEAUHEHUM DJIEMEHTOB HAXOISATCA B
NEPUONYECKON 3aBUCUMOCTH OT BEJIMYUHBI 3apsijia sipa aToMay.

3apsa  gApa  aTomMa  paBeH YHUCIYy TMPOTOHOB B sAape. YHMCIO MNPOTOHOB
YpaBHOBEIIIMBAECTCS YHUCJIOM DJIGKTPOHOB B arome. Takum oOpa3oM, arom
AIEKTPOHENTPAJIEH.

3apsaa sapa aroma B llepuonuueckoil Tabiuie — 3TO NMOPSAKOBBLIIA HOMep
3JIeMeHTa.

HoMep mepmona moka3blBa€T YHCI0 YHEPreTHYECKHX YPOBHe#, Ha KOTOPBIX
BpalIaOTCS SJIEKTPOHBI.

HoMmep rpynmnbl MoKa3blBa€T YHMCJA0 BAJEHTHBIX 3JIEKTPOHOB. [[Jis 3JIEMEHTOB
IJIaBHBIX MOATPYINH YHMCIO BaJCHTHBIX 3JIEKTPOHOB PABHO UMCIY SJEKTPOHOB Ha
BHEIIIHEM YHEPTETUYECKOM ypoBHE. MIMEHHO BaJI€HTHBIE 3JICKTPOHBI OTBEUAIOT 3a
o0pa3oBaHHE XMMHUYECKUX CBSI3EH dJIEMEHTA.

XHAMHUYECKHUE DJIEMEHThl 8 Tpynmnbl — HWHEPTHBIE Ta3bl HMMEIOT Ha BHELIHEH
ANEKTPOHHON o0oyouke 8§ 2yekTpoHOB. Takas dJEKTpOHHas 000JI0YKa
SHEPreTUYECKN BBIFOJHA. Bce aTOMbl CTpEMATCS 3alOJHUTH CBOK BHEUIHIOIO
ANEKTPOHHYIO 000J0UYKY 70 8 3JIEKTPOHOB.

Kakmue xe xapakrepuctukum aroma MeHsiloTcsa B Ilepumogmueckou cucreme
nepuoanvecKu?

- [ToBTOpsIETCS CTPOECHKME BHEUIHETO 3JIEKTPOHHOTO YPOBHSI.

- [lepuoanuecku MeHseTCs paauyc aroMa. B rpymnme paanyc yBeJMYHBAETCH C
YBEJIMYEHUEM HOMEpa MEPHUOJia, TAaK KAaK YBEJIMYHUBACTCA YUCIO IHEPreTUUYECKUX
ypoBHel. B mepuoje cjeBa HanmpaBo OyAeT MPOUCXOIUTH POCT aTOMHOTO Spa,
HO MPUTSDKEHUE K APy OyneT OOJIbIIe U OITOMY PauyC aTOMa YMEHbIIAETCH.

- Kaxap1ii aToM CTpEMUTCS 3aBEPILIUTh MOCIEAHUNA SHEPIreTUYECKUN YPOBEHB. Y
31eMeHTOB | rpynmnbel Ha mocienHem cioe 1 anekTpoH. Iloatomy mm nerde ero
oTHaTh. A 3JeMeHTaM 7 TPyHIbl Jerde OpUTSHYTh | HeaocCTarolmuid 10 OKTeTa
ANEKTPOH. B Tpyrmme crmocoOHOCTh OTAaBaTh SJCKTPOHBI OYJIET YBETUUMBATHCS
CBEpPXY BHU3, TaK KA YBEJIMYMBAECTCSA PAJAUYC aTOMA U MPUTSHKEHUE K SAPY MEHBIIIE.
B nepuone cieBa HampaBoO CIOCOOHOCTh OTJaBaTh AJEKTPOHBI YMEHbIIIAETCH,
MIOTOMY YTO YMEHBIIAETCSA PAAUYC aTOMA.

- Uem nerde SJaeMEHT OTAAET DJIEKTPOHBI C BHEITHETO YPOBHS, TEeM OOJBITUMU
METAJUTMYECKUMHU CBOMCTBAMHM OH 00JaJaeT, a €ro OKCHUIbl U THUIAPOKCHUBI
0071a1a10T OOJIBIITMMH OCHOBHBEIMH CBOMCTBAMH. 3HAYHT, METAJUIMYECKIE CBOMCTBA
B TpylNax yBEJIWYHMBAIOTCA CBEPXY BHHU3, a B Nepuojax — cmpasa HaieBo. C
HEMETAJNTMYECKUMU CBOMCTBAMHU BCE HAOOOPOT.



Onucanue 3JieMeHTA MarHus, acTara, xjopa
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Puc. 1. IMonoxenne maraus B Ta0JIULE

B rpynne maruuii cocecTByeT ¢ OepuiuieM U KanblieM (puc. 1). Maruauit crout
HUKE, 4YeM OepuuiMif, HO BBIlIE KadblKg B Tpynmne. Y MarHusi OoJjblie
METa/NIMYeCKUe CBOMCTBA, uYeM Yy Oepuuids, HO MEHbIIE YeM Y KaJblusl.
OCHOBHBIE CBOMCTBA €r0 OKCUJ0B U TUAPOKCUI0B U3MEHSIOTCS Takxke. B mepuone
HATpUil CTOMUT JieBee, a aJlOMUHUN TpaBee MarHus. Hatpuii Oynmer mposBIATH
Ooybpllle METAJUIMYECKUE CBOWMCTBA, 4YeM MAarHuil, a MarHui OoJibIle, dYec
amomuHui. Takum 00pa3oM, MOKHO CPAaBHHUTD JIFO00H 3JIEMEHT C COCEISIMHU €ro 10
TPYIIIE U IEPUOLY.

KucnorHple u HeMeTaUIMYECKHE CBOWCTBA M3MEHSAIOTCS ITPOTHUBOIIOJIOKHO
OCHOBHBIM M METAJNIMYECKUM CBOMCTBAM.

CreneHb OKHCICHUS

B npomecce ormaun WM MPUCOEIWHEHHUS JIJIEKTPOHOB aToM MpuoOpeTaeT
YCJOBHBIN 3apsiA. DTOT YCIOBHBIN 3apsi/l Ha3bIBAETCS CTEIIEHBIO OKUCIIECHUS.

- [IpocThie BemiecTBa 001a4aI0T CTEIICHBIO OKUCIICHUS! paBHOW HY.JIIO.

- DJeMEHThl MOTYT TpPOSBISATh MAKCHMAJBHYK CTENEHb OKHUCJIEHUA U
MUHUMAJIBHYI0. MAaKCUMAJIBHYK CTENEHb OKHUCICHUS DJJIIEMEHT IPOSBISECT
TOT'/a, KOrZa OTAAeT BCE CBOU BAJICHTHBIC JIEKTPOHBI C BHEIIHETO 3JIEKTPOHHOIO
ypoBHA. Ecin 4ucio BaJeHTHBIX JJIEKTPOHOB PABHO HOMEPY TPYIIIBL, TO U

MaKCHMaJIbHAaA CTCIICHb OKUCJICHHA PaBHA HOMCPY I'PDYIIIIBI.
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Puc. 2. TlomoxeHne MBIIIBIKA B TAOINLIE

MuUHUMAJBHYK0 CTEIEHb OKUCICHHUS JIEMEHT OyJIeT MPOSBISTH TOTJa, KOTJla OH
NMPHUMET BCE BO3MOJKHBIE 3JEKTPOHBI ISl 3aBEPIICHUS AJIEKTPOHHOTO CIIOA.
Paccmorpum Ha mpumepe snementa No 33 3HaUeHMS CTENIEHEW OKHCIICHUS. JTO
MBIIIbSIK As. OH HaXOIUTCS B MATOM I1aBHOM moarpymnime (puc. 2). Ha mocinegnem



AJIEKTPOHHOM YPOBHE y HEro MATh 3JEKTPOHOB. 3HAYUT, OTAaBas UX, OH Oyler
MMETh CTENEHb OKUCIEeHUS +5. J[0 3aBeplIeHUs JIEKTPOHHOTO CI0s1 aToMy As HE
XxBaTaeT 3 anekTpoHa. [IputsruBas ux, oH OyAeT UMETh CTETICHb OKUCIICHHSI -3.

Honoxcenue rnemennmos memannoe u Hememannos ¢ Ilepuoouueckoit cucmeme
jI H Menoeneesa.

PI/IC 3. HOJIO)KCHI/IG MCTAJIZIOB 1 HeMeTaJ'IJ'IOB B Ta6J'II/II_IC

B no6ounwvix nonrpynnax HaxoasTcs Bce Mmemaiivl. ECIU MBICIEHHO MPOBECTU
ouazonanbs om 00pa K acmamy, TO @bluie 3TON JUATOHAIH B TJIABHBIX MOATPYIIIAX
OyIyT BCe HemMemaibl, 2 HUMce STOW TUaroHalu - Bce mMemainawl (puc. 3).
Ucnonb3ys [lepnoinyeckyto CUCTEMY, MOKHO OY€Hb MHOTO CKa3aTh 00 3JIEMEHTE.
MOXHO CpaBHUTH €r0 C APYTMMH IEMEHTAMHU, ONPEIEIIUTh CTPOCHUE €r0 aToMa,
AIEKTPOHHOM 000JIOUKH aToMa.

Onucanue 3JIeMeHTa XJiopa

XapakTepuCTHKA XJIOPa IO ero MmoJ0KeHUI0 B nepuoaudeckou cucreme /1. U.
Memnaeieena.

Puc. 4. [Tonoxxenne xaopa B TabinIe

i?Cl 3HaueHUE MOPSAKOBOro HoMepa 17 moka3blBaeT YUCIO MPOTOHOB 17 m
a1ekTpoHoB17 B atome (puc. 4). ATomHas macca 35 OMOXKET BBIYMCIUTH YHUCIIO
HeUTpoHOB (35-17 = 18). Xiop HaxoaWUTCAd B TPETHEM IEPUOJE, 3HAUUT YHUCIO
SHEPreTUYECKUX YpOBHEHW B aroMe paBHO 3. Ctout B 7-A rpymime, OTHOCUTCS K p-
aneMeHTaM. JTo HemeTal. CpaBHUBAaEM XJIOp € €ro COCeIs MU IO Ipylme U 1o
nepuoay. Hemeramnmdeckue CBOWCTBA XJiopa OOJIBIE Y€M Y CEepbl, HO MEHBIIIE,



yeM y aprota. XJjop o0iagaeT MEHBIIUMH HEMETAJUTMUYECKUMHU CBOMCTBaMH, 4eM
¢Top m Oompmumu, yeM Opom. Pacmpenenum 3JIEKTPOHBI MO SHEPTETHUYECKUM
YPOBHSIM U HaMUIIIEM IEKTPOHHYIO popmyy. OO1iee pacnpeesneHrue dJIeKTPOHOB
OyZeT UMETh Takou BUA (CM. puc. 5):
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Puc. 5. Pacnipenenenue 2J€KTPOHOB aTOMa XJIOpa 110 SHEPreTUYECKUM YPOBHSAM
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OmnpenensieM BBICHIYIO M HM3IIYIO CTENEHb OKHCIIEHMs XJjopa. Beiciasi creneHb
OKHCJIEHUS paBHa +7, TaK KaK OH MOXET OTJaTh C IMOCJIEIHEr0 AIEKTPOHHOI'O CI10s
7 osnexTpoHoB. Husmias cTeneHb OKUCIEHHS paBHa -1, MOTOMY YTO XJIOPY [0
3aBepiieHuss HeoOxoauM 1 osmektpoH. Popmyna Beicmiero okcuga Cl2O7
(xucnoTHBIN okcua), Bogopoanoro coeannenus HCL

[1naH XapaKTepUCTUKN XUMMUYECKOr0 JIEeMEHTa
1. CuMBoOJI €MEHTA.

2. IlopsiAKOBBIN HOMEp AJIEMEHTA.

3. 3HaueHHE OTHOCUTEIBHON aTOMHON MacChl AJIEMEHTA.
4. Yucino npoTOHOB, 3JIEKTPOHOB, HEUTPOHOB.

5. Homep nepuopa.
6
7
8

. Homep u tum rpynmesl (Tum siemenTa s-, p-, d-, f- snemenr).
. Merann unu Hemeras.
CpaBHeHUE CBOWCTB »3JeMEHTa (METAIUIMYECKHMX W HEMETAJUIMYECKUX) C

COCEHUMH 3JIEMEHTAMU 110 MEPHUOY U TPYIIIIE.
9. Hanmcatp pacnpenencHue dJIEKTPOHOB MO aTOMHBIM OPOUTAISIM — KBAaHTOBYIO
quarpammy.
10. Harcats 251eKTpOHHYIO (hOPMYITY.
11. 3apucoBaTh pacrpeaeneHue MEKTPOHOB M0 SHEPTreTUYECKUM YPOBHSIM.
12. OmpenenuTs BHICHIYIO CTETIEHb OKHCICHHS aToMa W (POPMYIy €ro BBICIIETO
okcuaa. OnpenenuTs XxapakTep oOKcuaa (OCHOBHOM, KUCIOTHBIN, aM(QOTEPHBIH ).
13. OmpenenuTh HUBIIYIO CTENEHb OKHUCICHUS DdJeMEHTa U (HOpMyiy ero
BOJIOPOJTHOTO COEUHEHUS (€CIIU TaKOE €CTh).

OnekrpooTpunateabHoCTh (D0) — 3TO CHMOCOOHOCTH aToMma MPUTATHBATH
BaJICHTHBIC DJICKTPOHBI JPYTOro aroMa B COCIMHEHHWH, KOTOpas BBIpaKaeTcs B
KOJIMYECTBEHHOM DJKBUBAJIeHTE. B pesymbTate 00pa3yeTcss XUMHUYecKas CBS3b,
0003HaYaETCS TPEYECKOM OYKBOM € (UMTAETCS KaK «XH»).

[Ipumeuanune



BaxHo He mnyTaTh SJIEKTPOOTPULATEIBHOCTh CO CTEMEHBbIO OKUCIeHUd. OHHu
B3aMMOCBSI3aHbl, HO O0O0JIaJal0T CYHMIECTBEHHbIMU pazauuusimMu. 20 — 3To
XapakTEPUCTHUKA AJIEMEHTA, KOTOpas MOKAa3bIBAE€T, HACKOJBKO CUJIBHO BAaJICHTHBIC
AJEKTPOHBI  yaepxkuBawoTca aromoM. CO — mepeMeHHas  BeJIMYMHA,
MOKa3bIBAOIIAs  YCJIOBHBIM 3apsj aromMa B BemectBe. MoxeT ObITh
MOJIOKUTEIBHON, OTPULIATEIIBHON WJIM PABHOM HYIIIO.

OnektpooTpuniateabHocTh (D0) — 3TO CHOCOOHOCTh aToMa MPUTATUBATH
BAJICHTHBIEC B3JIEKTPOHBI JAPYrOro aromMa B COECAMHEHHH, KOTOpas BBIPAXKACTCS B
KOJIMYECTBEHHOM JKBHUBaJieHTe. B pesynbrare 00pa3yeTcs XMMHYECKas CBS3b,
0003HaYaETCs TPEYECKO OYKBOM € (UMTAETCS KaK «XH»).

IIpumeuanue

BaxHo He mnyTaTh 3JEKTPOOTPUIATEIBHOCTh CO CTENEHbIO OKUCIeHUd. OHu
B3aMMOCBSI3aHbl, HO OO0JAJalOT CYIIECTBEHHbIMH paznuuuamMu. D0 — 3T0
XapakTEePUCTUKA AJIEMEHTa, KOTOpas MOKa3bIBAE€T, HACKOJBKO CUJIBHO BaJICHTHBIC
AJIEKTPOHBI  yaepxkuBaoTca artomoM. CO — mepeMeHHas  BEJIMYMHA,
MOKa3bIBAIOIIAsl  YCIOBHBIA  3apsiyy aromMa B  BemectBe. MoxeT ObITh
MOJIOKUTEILHOU, OTPULIATEILHONW WIIM PABHOU HYJIIO.

3ananus:

JlaiiTe XapakTepUCTUKY T10 TJIAHY JIFOOBIM TISITU U3 CICAYIOMINX dJIEMEHTOB:

Mens, docdop, xenes3o, a30T, cepa, KUCIOPO, Kaluii, aproH, MOJIUOIEH, XJIO0p.
OTBeT K 32/IaHUSAM:

XapaKkTepuCTHKA XUMHYECKHX 3JIEMEHTOB

1. Meapb (Cu)

- Iloaoxkenne B IIC: 4 nepuon, I rpynna moO60YHON MOATPYMIIBI, MOPSIKOBBIN
HoMmep 29

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

- DnexTponnoe crpoenne: [Ar]3d104s?!

- (du3uyecKkHe CBOMCTBA: IUIACTUYHBIA METaUl 30JIOTUCTO-PO30BOrO IIBETA,
BBICOKAs TEIIO- U AJIEKTPONPOBOJIHOCTh

- IlppuMeHeHnne: TPOU3BOJCTBO IPOBOAOB, CIUIABOB, B AJIEKTPOTEXHUKE

2. ®ocdop (P)

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

- Macca: 30,974 a.e.m

- Ctpoenne: [Ne]3s23p3

- CBoiicTBa: HeMETaIlJI, CYIIECTBYET B HECKOJIBKUX aJUIOTPOITHBIX MOAU(PUKALIAIX
(OembIii, KpaCHBIN, YEPHBIH)

- Hcnonb3oBaHMe: TIPOU3BOJCTBO YAOOPEHHWH, CHUYEK, B XHUMHYECKOU
MPOMBIIIIEHHOCTH

3. Keaeszo (Fe)

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

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

- DekTponHas Konpurypauus: [Ar|3d®4s?

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

- O0Js1acTH NPUMEHEHHUA: METAJUTYPIHsl, CTPOUTEIBCTBO, MAILIMHOCTPOCHUE

4. Azot (N)




- HHonoxenue B IIC: 2 mepuon, V rpynna, riaBHas NOATPYNNA, MOPSIKOBBIN
HoMep 7

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

- DJleKTpoHHas Konpurypanus: 1s22s%2p3

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

- XuMHYecKHe CBOMCTBA: MaJOAKTUBEH, 00pa3yeT OKCHIbl, aMMHUAK, a30THYIO
KHUCIIOTY

5. Cepa (S)

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

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

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

- OCco0eHHOCTH: HEMETAJT JKEJTOro 1[BETa, CYIIECTBYET B Pa3HbIX AJFIOTPOIHBIX
dopmax

- IIpakTnyeckoe mNpUMeHEHUE: TIPOU3BOJICTBO CEPHOM KHUCIOTHI, PE3UHBI,
yoOpeHuii

6. Kucsaopoa (O)

- ITonoxkenune B IIC: 2 nepuon, VI rpynna, rnmasuas noarpymnma, Ne§

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

- DJIeKTpOHHOE cTpoenue: 1s22s22p*

- du3nyecKHe XapaKTepPUCTHKHU: Ta3 0e3 1[BeTa, BKyca M 3araxa, Mmojaep>KuBaet
TOpEHHE

- CBojicTBa: CUJIBHBIN OKUCIHUTENb, 00pa3yeT OKCUIbI

7. Kanmnii (K)

- Pacnosio:xkenue B IIC: 4 niepuog, I rpynna rnaBaoi noarpymisl, Nel19

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

- Kondurypaums: [Ar]4s?!

- XapakTepHCTHKH BelllecTBA: IIEJIOYHON METAIJI cepeOpUCTO-0€I0r0 1IBETa

- Cdepbl  HnCHOAB30BAaHUSI:  MPOU3BOJCTBO  YAOOPEHHH,  IICIOYHBIX
AKKyMYJIITOPOB, B MEIUIITHE

8. Apron (Ar)

- Pacnosoxenne B IIC: 3 nepuon, VIII rpynna, rnaBuas noarpymnma, Nel8

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

- Kondurypamus: 1s22s22p®3s23p°®

- OCco0eHHOCTH: UHEPTHBIN a3, He 00pa3yeT COCTUHEHUI

- [IpuMeHeHne: B JaMnax HaKaJIMBaHUS, U1 CO3IaHUS] MHEPTHOU CPEJIbI

9. Moaubdaen (Mo)

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

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

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

- XapakTepuCTHKN: TBEPBII MeTa1 cepeOprucTo-0enoro BeTa

- Ucnosib30Banue: IpOU3BOJICTBO CTaJIEH, KaTaIu3aTop

10. Xaop (C1)

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

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



- JnekTpoHHas popmyaa: 1s22s22p°3s23p°

- CBOICTBA BelIeCTBA: SIOBUTHIN a3 )KENTO-3€JEHOTO IBETA C PE3KUM 3aIIaxOM
- BaxkHejinue coelMHeHHUA: XJIOPOBOJOPO/I, COJIIHASI KUCIOTA, XJIOPUIBI
Kpurepuu ouennBanus:

«5»- BEpHO OXapaKTepU30BaHbI Bce 5 2eMeHTOB(63-65 0asioB)

«4 »- 55-636

«3»- 37-540

Py0e:xkublilt KOHTPOJIb 110 Pasaeiny 1. OCHOBBI CTPpOCHHUS BeleCTBA
®opma py0eKHOro KOHTPOJISA — TECTUPOBAHUE
Koxa kontpoaupyemoi komnerenuuu - OK 01, OK 02

TecToBoOC 3a1aHME

1. MonHblii XapakTep cBsA3M Hau0OJIee BHIPA’KEH B COCIMHEHMHU:

+ 1) CaBr2

2) CCla

3) SiO2

4) NHs

2. B BemecTBax, 00pa30BaHHBLIX NMYTe€M COeAUHEHHUSI OJUHAKOBBLIX ATOMOB,
XHMHYECKAs CBSA3b:

1) nouHast

2) KOBaJICHTHAs TIOJISIpHAst

3) BoiopoHAS

+ 4) KOBaJICHTHAs HETOJISIPHAS

3. B3 kakom coelUHeHUH KOBAJIEHTHAs CBA3b MEKy aTOMaMu o0pa3yeTcsi Mo
JAOHOPHO-AKLIENTOPHOMY MeXaHU3MYy?

1) KCI

2) CCla4

+ 3) NH4Cl

4) CaClz

4. Kpucrasiimyeckasi peumieTka rpagura:

+ 1) atTomHas

2) MoHHAas

3) MoJeKyIspHas

4) MeTaJTuecKast

5. YcraHoBuTe COOTBEeTCTBHE MeEKAY HA3BAHMEM BelIeCTBA W THIIOM €ro
KPHUCTAJINYECKOH PelIeTKH:

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




6. B kakoM psay 3anucaHbl (popmMyJibl BeleCTB TOJIBKO ¢ KOBAJEHTHOM
NOJISIPHOM CBA3bIO?

1) Cl2, NH3s, HCI

2) HBr, NO, Brz

3) Hz2S, H20, Ss

+4) HI, H20, PH3

7. Mexay aroMamMu 3JIEMEHTOB C MOPAAKOBbIMH Homepamu 11 mn 17
BO3HUKAET CBA3b:

1) MeTayuinyecKkas

+ 2) HoHHas

3) KoBaJleHTHAas

4) TOHOPHO-AKIICTITOPHAS

8. YcraHnoBHTE COOTBETCTBHE MeX/AY HA3BAHHEM XMMHUYECKOr0 COeIMHEHUs H
BH/IOM CBSI3H ATOMOB B 3TOM CO¢/INHCHUM:

HA3BAHUE COEJAVMHEHUS BUJI CBA3U
1) muHK b) A) noHHas
2) a30T I b) Mmerannuyeckas
3) amMmmuak B) B) koBasieHTHas nosisipHast
4) X0pu KaJbIus A) ") koBaJIeHTHAas HEMOJIsIpHAasI

9. BemecrBa, o0OJgaxaimme TBEPAOCTbIO, TYIOILUIABKOCTHIO, XOpolueil
PACTBOPHMOCTBIO B BO/I€, KAK MPABHJIO, HMEIOT KPHUCTAJLUIMYECKYIO PEIIETKY:
1) MOJIEKYJISPHYIO
2) aTOMHYIO
+ 3) HOHHYIO
4) METaITTUYECKYIO
10. YkaxuTe CTPYKTYpPHbIE KOMIIOHEHThI KOMILJIEKCHOT'O COeTHHEHMS:
2

, K, (Fe(CNN)
7 e

5 4

———

3

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

11. MojiekyJSIpHYI0 KPUCTAIMYECKYI0 PellIeTKY HMeeT COeAMHeHue:

1) Li2O

+ 2) HBr

3) BaO

4) KCl

12. ¥YcraHoBUTEe COOTBETCTBHE MEXKAY KPHUCTANJINYECKONW PpelmeTKol Hu
Ha3BaHHEM BelIeCTB:




KPUCTAJUIMYECKAA PEIHETKA HA3BAHUE BEIIIECTBA

@F——%3 A) yrieKuciblii ras
b) okcun maraus

A | '.-1‘ ik | B) natpwmii
1) & ¥ 1) oL I') wor
2) = - A)
. J ~ D@D e O
f ' : 5 ) . D
: ?' -'.‘T;. a ™ : e : 2y
3) &0 ¢ 5 4) e WP

13. Kakue u3 yrBep:KIeHUil SIBJISIIOTCS BEPHbIMU?

A. BemectBa ¢ MOJCKYJISIPHOM pPEHIETKOM MMEIOT HHU3KHE TEeMIepaTypbl
IUIaBJIEHUS U HU3KYIO 3JIEKTPOIPOBOIHOCTb.

b. BemectBa ¢ aToMHOW pemeTKoW IJIAaCTUYHBI M 00JIaIal0T BBICOKOM
ANEKTPUUYECKON MPOBOJUMOCTHIO.

+ 1) BepHO TOJIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a YTBEPIKICHUS

4) 00a yTBep:KICHUS HCBEPHBI

14. 3anoHUTE NPONYCKHU B cXeMe:

XUMHYECKaA CBI3h

KoBanentHas Nonnas

A 4 A 4
MonekysipHOE CTpOEHUE HemonekynspHoe

CTpPOCHHE

A 4 A 4
Cocras ctporo CocraB 3aBUCHUT OT
IMOCTOSTHEH YCJIOBHUM

MOTy4YECHUS




15. 3amoanute Tadauny «THUIbI KPHCTAUIMYECKHX PEHIETOK M HX
XapPaKTePUCTHKN»:
XapakTepUCTHKHU Tun pemerku

AtomHas | Monnas | Mogekyasipaas | Merajuindeckasi
Bu yactuil B AToMBI Honsl Monekynbl ATOMBI U HOHBI
y3J1axX peleTKu
XuMnuueckas Kopanentnas | HMonnas Cuibl MeTammyeckas
CBSI3b MCKMOJICKYJIAPHOTO CBA3b

B3aHMOJICHCTBHUS

[Tpumepbl Kpemuuii, Conn, Hon, nen, Mens, xeineso,
BEILIECTB ajiMas OCHOBAHUA <(Cy7(0171 Jea» 30JI0TO

Pasznen 2. XumMnuyeckune peakumu

Tema 2.1. TUNIbI XUMUYECKUX PeaKINid

dopma TeKkylero KOHTPOJIsl — TECTUPOBAHUE, MMPpaKTHYECKast paboTa
Koa xonTposmpyemoii komnerenuuu- OK 01

TecToBoe 3a1aHMeE:

1. B3aumopeiictBue kaabuus ¢ Bogoii: Ca +2H20 = Ca(OH)2 + H2 ?©
OTHOCHUTCS K peaKkIusiM

1. coenuHeHus

+ 2. 3aMelIeHus

3. oOMeHa

4. pa3noxeHus

2. Kakasi peakumsi OTHOCUTCSI K peaKkiusiM oOMeHa

+ 1. AlO3+HCI =?

2. Na20 + H20 =7

3. Fe + H2SO4 =7

4. CaCOs3=7?

3. Peaknnu, B pe3yJjibTaTe KOTOPBIX aTOMbI MPOCTOr0 BellleCTBA 3aMelIAIOT
aTOMBI OTHOTO U3 XUMHYECKHX 3JIEMEHTOB B CJI0KHOM BellleCTBe:
1. peakiuu oOmeHa

+ 2. peakuuu 3aMenieHus

3. peakiu COeTUHEHUS

4. peakuuu pasioxKEHUs

4. K xakomy THIOY OTHOCHUTCA [aHHasi XUMHYecKass peakuus’?
Fe+2HCl—FeCI2+H2
1. oOMeH

2. pa3noXKEeHHe

3. COeTMHCHUS

+ 4. 3amenieHus

5. K kakoMy TMIIy OTHOCUTCSI JaHHAs1 XMMHUUYecKasi peakumsi?
4Fe(NO3)3—2Fe203+12N02+302

1. coenuHeHus

+ 2. pa3noxXeHus



3. 0OMeH
4. 3aMeneHus

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

+ 1. oOmen

2. pa3IoXKEHUS

3. coeqnHEeHUs

4. 3amenieHus

7. K KakoMy THIy OTHOCHTCH
CaCO3—Ca0+CO2

1. coenuHeHus
+ 2. pa3yioxxeHus
3. oOMeH

4. 3aMelIeHus
8. Peaknumu,

B pe3yJbTaTe KOTOPBIX,

o0pa3yrorcs ABa U 00Jiee HOBBIX BellleCTBA

1. peakuu coeTUHEHUA

+ 2. peakiuu pasioKeHUs
3. peakuuu 3amMeIeHus

4. peakiuu oOMeHa

9. Peaknuu, B pe3yjbTaTe KOTOPbIX, U3 OJHOI0 M HECKOJBbKHX

JaHHadA XUMH4YEeCKasdA peammﬂ?
JaHHaA XUMH4YeCKad pealcum[?
U3 OJHOIr0o CJIOKHOIo BelieCTBa
HCXOOAHbIX

BeIIECTB 06pa3yeTcs1 OAHO CJI0KHO€ BECIIECCTBO:

+ 1. peakuu coeMHCHUS
2. peaKIMH pa3IoKCHHS
3. peakiuu 3aMeIICHUS

4. peakiuu oOMeHa

10. Peaknum, B pe3yJjibTaTe KOTOPLIX ABAa CJO0KHBIX BelleCTBA 00MEHUBAIOTCSI

COCTABHBIMH YaCTAMM:

1. peakuyu 3ameleHus

2. peakiuu COeIMHEHUS

+ 3. peaknuu oOMeHa

4. peakuuu pasioxKEHUs
11. K kakomy THIY
2Na+Cl2—2NaCl

1. oOmeH

+ 2. coequHEHHUS

3. pa3yioKeHUs

4. 3aMelIeHUS

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

2. 3aMEILCHUS

3. pa3yioKEeHUs

+ 4. oOMeH

OTHOCHUTCH

OTHOCHTCHA

JaAaHHadA XMMH4YeCKadd peammﬂ?

JAaHHadA XUMHU4YECKad peammﬂ?



IIpakTuyeckas padora: CocTaBlieHHME YypaBHEHHW pEaKUUH COCIUHEHMS,
pa3loKeHUs, 3aMelleHus, OOMEHa. YpaBHEHMsS peaKkUUil TOpeHHs, HOHHOTO
0OMEHa, OKHUCJIEHHSI-BOCCTAHOBIEHHUA. PacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK
HCXOIHBIX BEILIECTB U MPOJYKTOB PEAKLUU

Tema: «CocraBneHue ypaBHEHUN pEaKUi COEMHEHHUS], PA3JI0KECHHUS, 3aMEIICHUS,
oOMeHa. YpaBHEHUs peakluil TOpPEeHUsi, HOHHOTO OOMEHa

Heabp padoTrbi: 0TPadOTATHL MOHATHE «OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peaKkum), KOKUCIUTENbY», «<BOCCTAHOBHUTEJIb)», TENIEHb OKHCJIEHUS»
Oob6opynoBanue:

1.YueOHux

2. Tetpanp

3.Pyuka

4.1lepnonnueckas cucrema xXumudeckux 3neMeHToB (.M. Menneneesa

5.bnask ¢ 3a1aHUAMU

OcHOBHbBIE TeopeTHYEeCKHE MOJI0KEHUS:

CymiecTByeT  HECKOJIBKO  KjaccH(uKamuii — peakiuid, TPOTEKAIINX B
HEOPTraHUYECKON M OPraHWYeCKON XHUMUHU.

Ilo xapaxmepy npoyecca

1. Coennnenus

Tak Ha3bIBAIOT XMMUYECKUE PEAKIUU, TJI€ U3 HECKOJIBKUX MPOCTHIX MU CIOXKHBIX
BEILECTB MOJYYaeTCsl OAHO CIOKHOE BemecTBo. [IpumMepsr:

4Na + O, = 2Na,0

P,0s; + 3H,0 = 2H;3P0,

2. PaznoxeHnus

B pe3ynbrare peakuuMu pas3lioKEHUsS CIIOKHOE BEIIECTBO paclajgaercs Ha
HECKOJIBKO CJIOXHBIX WJIM MPOCTHIX BellecTB. [Ipumepsi:

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

Ca(OH), = Ca0 + H,0

3. 3ameleHus

B xoxe peakumii 3amMenieHuss aToM WM Trpylna aTOMOB B MOJIEKYJIE 3aMEIAtOTCs
Ha JIpyrOM aTOM WJjM rpynny aroMoB. [Ipumepsr:

CuSO, + Fe = FeSO,4 + Cu

2KI + Cl, = 2KCl + 1,

4. ObmeHa

K peakuusiMm oOMeHa OTHOCSITCSL T€, KOTOPbIE MPOTEKAOT 0€3 U3MEHEHUS CTeNeHEN
OKHUCJICHUS W BBIPAXKAIOTCA B OOMEHE KOMIIOHEHTOB MEXAy BellecTBaMu. Yacto
O0OMEH MPOWCXOIUT AHNOHAMU/KATHOHAMM:

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

AgF + NaCl = AgCl | +NaF

Peakuusa HeilTpanuzanuu - peakiusi oOMeHa MEXKIYy OCHOBAHMEM U KHCJIOTOH, B

X071 KOTOPO# MOTydar0TCs COJIb U BOJA:
KON + H,S0, = K,SO, + H,0



Kaaccugukauud xuMuveckux
peakuuil no xapakmepy npouecca

1. CoeouHeHus | 2. Pa3pnoXKeHusd

A+B=AB 'AB=A+B

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

Okucaumenvno-eoccmanosumenvhuie peakyuu (OBP)
OTO0 Te XMMHUYECKHE PEAKIMU, B MPOIECCE KOTOPBHIX MPOUCXOIUT H3MEHCHHE
CTETIEHEeW OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, BXOJISIINX B COCTAB HCXOJHBIX
BeiectB. OBP noapaznenstorcs Ha:
I. MexmonekyIapHbIe - aTOMbI OKHCJIMTES ¥ BOCCTAHOBHUTENSI BXOJAT B COCTaB
Pa3HBIX MOJIEKYII.
[Tpumepsr:
KMnO, + HCI - KCI + MnCl, + Cl, + H,0
K,S0; + K,Cr,0, + H,SO, = K,S0, + Cr,(S04)3H,0
[I. BHyTpUMONEKYISIpHBIE - ATOMBbI OKHCIIWTENIS M BOCCTAHOBUTEJS B COCTaBE
OJIHOTO CJIOXHOTO BemiecTna. [Ipumepst:
KMnO, - K,MnO, + MnO, + O,
KClO3; — KCI + 0,
[II. JIucrponopumOHUPOBAaHUE - OAUH U TOT K€ aTOM SIBIISIETCS U OKUCIIUTEIIEM, U
BOCCTAHOBHTEIIEM
KON + Cl, — (t)KCl + KClO5 + H,0
Oopamumple u HeoOpamumbvie peaKyuu
OOpaTtuMble pEaKIUu - TaKue XHUMHUYECKHE pPEaKlMd, KOTOpble TMPOTEKAIOT
OJIHOBPEMEHHO B JIBYX MPOTHUBOIIOJIOKHBIX HANPABICHHUIX: IPSIMOM U OOpaTHOM.
[Ipn 3anucu peakuuu B TakKMX Ccly4asix BMECTO 3Haka "=" CTaBIT 3HaK
obOpatumoctu "S".
Knaccnueckum mpuMepom oOpaTUMOW peakIuu SBISETCS CHHTE3 aMMHaka |
peakius sTepuduKanuu (U3 OpraHuYECKON XUMHUM ):
N, + 3H, S 2NH3
CHsCOOH + C:HsOH & CHsCOOC:Hs + H20

HeoOpaTtuMbie peakiuu TPOTEKAIOT TOJIBKO B OJHOM HANpPAaBICHHUH, [0
MOJIHOTO PAcXOJIOBAHUSI OJTHOTO M3 MCXOJHBIX BellecTB. [J1aBHOE OT/IMYME UX OT
o0paTUMbIX peakuuid B TOM, UYTO OOpa3oBaBUIMECS MPOAYKThl PEAKIMU HE
B3aUMOJICHCTBYIOT MEXKIY cO00I ¢ 00pa30BaHUEM HCXOJHBIX BEIIECTB.



WNHorpa cioHO ObIBa€T OTVIMYUTH OOPAaTUMYIO PEAKIUI0 OT HEOOpaTUMOM,
OJIHAKO s JJaM HECKOJIbKO COBETOB, KOTOpBIE COBETYIO B35iThb Ha BOOpYKeHue. B
pe3ysbTaTe HEOOPATUMBIX PEaKIIUI:

- OOpa3zyloTcsi MaJIOAMCCOLMUPYIOIINE BEUIECTBA (HApUMEp - BOJIa, OJHAKO
€CTh UCKJIIOUEHUS - peaKIs dTepuPpuKaun)

- Peakmus conpoBoskiaercs BblJeIeHHE O0MbIIOT0 KOJTMYECTBA Teria

- B xone peakuuu oO6pasyercs ra3 Wiy BbIMAaeT 0CaJ0K
[Tprmepsl HEOOPATUMBIX PEAKIIUA:

BaCl: + H:SO:+ = BaS0: | + 2HCI (Beimamaer ocamok)

NaOH + HCI = NaCl + H:0 (obpa3yercs Boaa)

2Na + 2H:0 = 2NaOH + H: (compoBoxmaercs BbIAeJICHUEM  OOJBIIOTO
KOJINYECTBA TEIIa)

Kaaccugpukauus no oopamumocimu

v

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

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

Peaxyuu u azpecamnoe cocmosanue a3z

da3oli B XUMHUH HA3BIBAIOT YaCcTh 00beMa PaBHOBECHOM CHCTEMBI, OJTHOPOIHYIO BO
BCEX CBOMX TOYKax MO XHMHYECKOMY COCTaBYy M (DU3MYECKUM CBOMCTBAM H
OTJICJICHHYIO OT JAPYTHMX YacTed TOro ke o0beMa MOBEPXHOCTHIO paznerna. daza
OBIBACT KUIKOH, TBEPAOUN M Tra3000pa3HOM.

Bce peakuuu MOXHO pa3aenuTh Ha TETEPO- U TOMOTeHHbIE. ['eTeporeHHbie
peakuuu (rped. heterogenes - pa3HOPOIHBIN) - pEAKIUHU, MPOTEKAIOIIHNE Ha
rpanuiie pazzaena ¢as, B HEOJHOPOAHOU cpene. CKOPOCTh TaKUX PEaKIUil 3aBUCUT
OT IUIONIaJAN CONPUKOCHOBEHHUS pEarupyoIINX BEIIECTB.

K rereporeHHbIM peakuusiM OTHOCSTCS CIEAYIONIME peakiuuu (IpUMepHI):
XKUJKOCTh + ras3, ra3 + TBEPAOE BEUIECTBO, TBEPAOE BEIIECTBO + KUIKOCTb.
[Iprmepom Takol peakuyu MOXKET MOCIYKUTh B3aUMOJAEUCTBUE TBEPAOTIO IMHKA U
pacTBOpa COJITHOM KUCIIOTHI:

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



[Fpanynsl uurka 6 cordhiol ke nome

['omorennsle peakiuu (rped. homogenes - OJHOPOJHBIN) - peakUuu,
MPOTEKAIOUINE MEX/Ty BEIIECTBAMU, HAXOAUIUMUCS B OAHOMU (asze.

K roMoreHHeIM peakuusiM OTHOCATCS (IPUMEpBI): KUIAKOCTh + JKMJKOCTh, ra3 +
ra3. IlpumepoM Takoill pPEAKIUHM MOXKET CIYKUTh B3aUMOJCHCTBHE MEXIY
pPacTBOpaMH YKCYCHOM KHCJIOTHI M €IKOT'0 HaTpa.

NaOH(p -p) + CHBCOOH(p -p) — CH3COONa(p - p. ) + HZO(p - p. )

———————

s CH COOH

R
(P-p)
i H. O

(p-p-)

Peaxuyuu u ux mennogoi yghpexm

Bce peakiium MOXXHO pa3feiauTh Ha T€, B X0JI€ KOTOPBIX TEIUIO MOTJIOLIAETCs, UITH,
HaoOopoT, Terio Beimensercs. [IpeacraBbTe MPOOMPKY, OXJIAKMAIOIIYIOCS WIH
HArpeBaroONIyIOCS B Ballel pyKe - ATO M €CTh TOT CaMbIi TETUIOBOH 3 ]exT.
Nuorma Ttemna BbIAENSETCS TakK MHOTO, YTO PEAKIUU COMPOBOKIAIOTCS
BOCIIJIAMEHEHUEM WJIU B3PBIBOM (HATPHUIA C BOJIOK).

1. DKk30TepMHUUECKHE pEAKIIUU

DK30TepMUUYECKHE peakinuu (rped. €XO0 - BHE) - XUMHYECKHE peaKiluH,
COMPOBOXKJAIOIINECS] MOTEPE HHEPIHMM CUCTEMOW M BbIICIICHHEM Tera (Toi
CaMOM SHEpruu) BO BHEIIHIOW cpeny. [lpu HammcaHuum XMMUUYECKUX pEaKiuil B
KOHIIE dK30TepMuyeckux ctaBatr "+ Q" (Q - Temno), mHOTHA OBIBAET yKa3aHO
TOYHOE KOJIMYECTBO BhIAEIsIoNIerocs Temia. Hanpumep:



2Mg + 02 = 2Mg0 + Q
BonpmMHCTBO peakuuii HEUTpaIU3aluy OTHOCATCS K DK30TEPMHUECKHM
NaOH + HCI = NaCl + H20 + 56 k/lx

[[opeHue S MUNnuIHAS
IK30MEPMUYELCKAS PEAKUUS

K sK30TepMHUECKUM peaKIUsiM 4acTO OTHOCATCS PEAKIMKU TOPEeHUs, COSAMHEHUS.
4NHs + 502 = 4NO + 6H20 + Q

HckmroueHneM SBISETCS B3aUMOJICMCTBHE a30Ta W KHUCIOPOJa, MPU KOTOPOM
TEIUIO0 MOTJIOIIAETCS :

N2+ 0z 2 2NO — Q

Kak yxxe ObUIO OTMEUEHO BBINIE, €CIM TEIUIO BBIJIETSETCS BO BHELIHIOI Cpeny,
3HAYUT, CHUCTEMA pPEarupymrollnX BEIIeCTB MNOTepsuio 3To Temno. [losromy He
JOJKHO Ka3aThbCsl TMPOTUBOPEUMEM, 4YTO BHYTPEHHSS DSHEPrusi BEUIECTB B
pe3yabpTaTe SK30TEPMUUYECKON peaKUd YMEHbIIIAECTCS.

OHranenuedt HazpiBaloT (oOo3HaueHne H), KoIMYecTBO TEPMOAMHAMHYECKOM
(TerioBO#)  ’HEpruuM, cojaepiKaiieecs B - BemlecTBe. UWHorma ¢ 1eNbiO
"3anmyThIBaHUA" B pEaKIUMU BMECTO SIBHOrO +(QQ MpU 3K30TEPMHUECKON peakuuu
MoryT HanucaTh AH < 0. Hanmpumep:

2Na + 2H:0 = 2NaOH + Hz; AH < 0 (3TO 3Ha4MT, YTO TEIJIO BBIACISAETCS -
peaKkius SK30TepMHUYECKasi)




2. DHIOTEPMHUYECKHE PEAKIUU
DHJI0TEepMUYECKHE peakluu (rped. £voov - BHYTPH) - XHUMHUYECKHE DPEaKluHu,
COMPOBOXKJIAIOIINECS TMOTJIOIIEHUEM TeIUla, B Pe3yJibTaTe KOTOPBhIX 00pa3yroTcs
BelECTBa ¢ 00jee BHICOKMM SHEPreTUYECKUM YpOBHEM (MX BHYTPEHHSS SHEPIHs
YBEJIUYHUBAETCS ).

K Takum peakuusm Hambojiee 4YacTO OTHOCATCA peakuuu pasnoxenus. [lpu
HAIlMCAaHUU SHAOTEPMHUYECKUX PEAKUUN B KOHIE cTaBiAT "-Q", n1ubo yKa3bIBaroT
TOYHOE KOJIMYECTBO IOIIOLIEHHOM dHEPruu. IIpuMepsl Takux peakuuii:

2HgO = Hg + 0: — Q

CaCOs = Ca0 + CO2T —Q

C uenbto "3anmyThiBaHUA" MOXKET OBITh JaHa SHTAJIbIMUS, OHA NIPHU TAKUX PEAKIUIX
Bcerna: AH > 0, Tak Kak BHYTPEHHSS DHEpPrusi BEIIECTB YBEIMYHBACTCS.
Hanpumep:

CaCOs = Ca0 + COz2T; AH > 0 (3HauuT peakiys dHIOTEPMHUYECKas, TaK Kak
BHYTPEHHSISI DHEPTUS YBEJIIUYUBACTCS)

CaCO, - 4
Ca0 + CO, -Q ,

3amedy, 4YTO HE BCE PEAKIUU Pa3I0KEHUs ABISIOTCS 3HA0TepMUuUeckuMu. [1Iupoko
M3BECTHAsA PEakiMs pPa3sIoKEHUs Auxpomara amMMoHUs ("ByJakaH4YuK'") SIBISETCS
MIPUMEPOM IK30TEPMHUUYECKOTO Pa3I0KEHUS, TP KOTOPOM TEILIIO BBIAEISICTCS.

PasaoxkeHue duXpomMama aMMoKus - "ByAkaHUuk"

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

T



3ananus:

1. JlaHo ypaBHEHME peaKIuy MonydeHus okcuaa azora (I1):

N2 + 02 & 2NO-Q

JlaiiTe XapakTepUCTUKY PEAKLUH 110 BCEM U3YUEHHBIM BaMU KJIACCU(DUKALMOHHBIM
MPU3HAKAM.

2. CooTHecuTe:

A) paznoxenus, rereporenras. | 1) 2Al + 3H:SO+ — Al2(S04)3 + 3Hz 1

B) coenuHeHus, TOMOTCHHA. 2) H2S04 + BaClz —» BaSOs+ + 2HCI + Q

B) oOmena, 3K30TEepMHUYECKasl. 3) 2Hz2 + 02 —» 2H:0

I') 3amemenus, okuciurenabHo - | 4) 2 NaOH — Na2:0 + H:0
BOCCTAaHOBUTEJIbHASL.

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

1. coenuHeHu,

2. pa3oXKEeHHUs.

4. TIpoctraBpTe KOA(PUIUEHTHI B CICAYIONIUX CXEMaX PEakKIuu, ONpelesuTe K
KaKOMY THIy OTHOCUTBCS KaXK/asi U3 HUX:

1. Al + 02 - AlOs3

2. Ca0 + HCl —» CaCl: + H20

3. NaHCOs —» Na:€03 + H:0 + CO2 1T

4. Mg + H2S04+ —» MgSOs+ + Hz T

5. K kakoMmy THUIly XUMHUYECKON pEaKIMH OTHOCUTHCA 0Opa30BaHUE YTIJIEKUCIIOTO
ra3a B pe3yJibTare:

1. B3auUMOICMCTBHS YTJIsl C OKCUIOM MEJIH;

2. IpOKaJMBaHUs U3BECTHSKA,

3. CKUTaHUS yTJid;

4. ropeHust yrapHoro raza?

6*. Ilo kakuM BHEIIHUM MPU3HAKAM MOXKHO CYIUTh, YTO MPOU30IILIA XUMUYECKas
peakius npu B3auMOJICHCTBUH CIEAYIOINX Nap BEIIECTB:

1. K2S + Pb(NOs3): — 1. Na:COs + HCI —
2. FeCls + NaOH - 2. Ca(HCO3)2 -»*
3. Cu0 + HNOs — 3.Zn + CuS0Os+ -

3aBeplINTe YpaBHEHUSI XUMUUYECKUX PEAKIUM, YKaXKUTE Ha3BaHUS 00pa3yIOLIUXCS
BEIIECTB, pPacCTaBbTe KOAPDPUIMEHTH W YKWKHUTE, K KAKOMY THUITY pEaKIHUi
OTHOCUTBHCS KaXKJasl U3 HUX.

Kpurepuu oueHuBaHus:

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

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

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

Ouenka «2» - perieHo BepHo MeHee 12 3agaHuii

Tema 2.2. Jj1eKTPOJIUTHYECKAS AMCCOLUALMA U HOHHBIA 00MEeH

dopma Tekylero KOHTPOJIS — IpaKTUueckas paboTa, labopaTopHas padoTa
Koa kontposupyemoin komnerenuuu — OK 01

IIpakTuyeckast padora




3agaya Nel

Hanucate MoOJeKyslIsipHOE ypaBHEHHE, COOTBETCTBYIOIEE HMOHHOMY YPaBHEHUIO
B3auMo/ieiicTBHs noHa Bogopoaa (H+) ¢ runpokcua-nonom (OH-).

JTaJIOH OTBeTA:

H* + OH™ = H,0

HCl + NaOH = NaCl + H,0

3agaua Ne2

Hamucate MomnekynspHOoe ypaBHEHHE, COOTBETCTBYIOIIEE HWOHHOMY YpPaBHEHUIO
B3aUMOJICHCTBHS MOHA BOJAOPOAA C KapOOHAT-UOHOM.

ITaJIOH OTBeTA.

H* + CO3% = HCO4

2H* + C03* = H,CO0; » H,0+ CO, T

HCl + Na,CO3; = NaHCO; + NaCl

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

3agaua Ne3

Hamucaths MosiekynsipHOE YypaBHEHHUE, COOTBETCTBYIOIIEE HOHHOMY YPaBHEHHIO
B3aUMOJICHCTBHS MOHA cepedpa ¢ THUIPOKCU-UOHOM.

ITaJIOH OTBeTA.

2Ag" + 20H™ = H,0 + Ag,0 |

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

3agaua Ne4

PacTBOpHBI KakuX coyiel HYKHBI TSI TTOJTYYECHHUS:
1. kap6onara 6apusit BaCOs;

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

3. cynndara ceuHa PbSO,

JTaJIOH OTBeTA:

Jlna BaCOs

Ba?* + C03% - BaCO; |

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

Has Ca3(POa)z:

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

3CaCl, + 2Na3P0, = 6NaCl + Ca3(P0,), |
Hdas PbSOa:

Pb%* + 50,2 — PbSO, |

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

3agaua NeS

Kakas conp BeIMafieT B 0caioK Ipu B3auMoAeicTBur HUTpaTa cepedpa (AgNOs) u
xsopuza kaneius (CaClz)? Hanucats ypaBHEHUE peakivH.

JTaJIOH OTBETA:

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



2Ag" + 2NO;™ + Ca?t + 2CI™ = 2AgCl L +2NO; + Ca®*
2Ag" + 2C1" = 2AgCl1 L
Ag" + CI” = AgCl | - xmopun cepebpa

JlaGoparopHasi pabora «Peakuuu ruapoansza.

UccnenoBanue cpeapl pacTBOPOB cojied, 0Opa30BaHHBIX CWJIBHBIMU U CIA0BIMHU

MIPOTOJINTAMHM, U UX PEAKIINi C paCTBOPAMH IIIEJIOYH U KapOOHATa HATPHSI.
CocTaBiieHHE peakuii TUIPOaU3a CONen

a) chopMyIUpyHTE 1eIb IIIAHUPYEMOTO AKCIIEPUMEHTA;

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

B) OOBSICHUTE, KaKW€ CYIIECTBYIOT CIIOCOOBI JOKA3aTeJIbCTBA CYIIECTBOBAHUS

THIPOJIN3a HEOPTAHMYCCKUX U OPTaHUYCCKHUX BEIICCTB;

') 00OBSICHUTE, KaK COCTaBJISIETCS YpaBHEHHUE TUIPOIIN3a;

1) o0BsicHuTe, uTo Takoe pH? Kak 3aBUCHT JaHHBIN MOKa3aTelb OT KHCIOTHOCTH

WJIM OCHOBHOCTH CPEJIbl PACTBOPA;

€) OOBSCHUTE XOJ1 BBIITOJTHCHHS SKCIIEPUMEHTA TI0 PEIICHUIO KaYSCTBCHHBIX 3a/1a4;

) TIEPEUUCIIUTE OCHOBHBIC ACIEKTHI COOJIIOJICHHUS TEXHUKU OE30MacHOCTH TPHU

paboTe ¢ arpecCUBHBIMU peareHTaMu (THIPOKCHU HATPHS).

DTanoH OTBETOB:
a) chopmyaupyiiTe Heab IIAHUPYEMOI0 IKCIIEPUMEHTA;
eas 3kcniepuMeHTa
OcHOBHasI 1eJb HCCIEIOBAaHMS 3aKIIOYAECTCS B H3YYEHHUHM XapakKTepa CpeJibl
pPacTBOpPOB coJiel, 0Opa30BaHHBIX CUJILHBIMU U CJIA0BIMHU MPOTOIUTAMHU, a TAKXKE B
UCCJIEIOBAaHUHU WX B3aUMOJICHCTBHUS C PACTBOPAMH IEJI0YU U KapOOHATa HATPHUS.
JIJist TOCTH>KEeHMsI TIOCTABIIEHHOM 1€ HEOOXOAMMO PEIIUTh CICAYIONINE 3ada4u:
o Ornpenenuts xapakTep cpeabl (KUCIYIO, MIETOYHYI0 WIM HEUTPaAIbHYIO)
PacCTBOPOB Pa3JIMYHbBIX COJIEH.
o HccnemoBaTh mpouecchl THAPOIM3a COJIEN B BOAHBIX PACTBOPaXx.
o UM3yunTh 0COOCHHOCTH B3aMMOJEHCTBHS COJICH C pacTBOpaMu IIEI0YCH U
KapOOHaTa HATpPHSL.

o CocTaBUTh ypaBHEHUS peaKUUi TUAPOIU3A JAJIsI PA3TUUYHBIX TUIIOB COJIEH.
IIpakTHyeckass 3HAYMMOCTH DKCIIEPUMEHTA 3aKJIOYaeTcsi B TOM, 4TO
MIOJIy4YEHHBIE PE3YJIBTATHI IOMOTYT:

o [loHATH MEXaHU3MBI THAPOJIU3A B PACTBOPAX COJIEH.

o Hayuunrscs onpenenars cpeqy paCTBOPOB IO XapaKTepy THAPOJIN3A.

o OcBouTh MeTOABl KAYECTBEHHOI'O aHajiu3a B3aMMOJECUCTBUS COJIEH C

JPYTHMU BEIIECTBAMMU.

o Pa3BuTh HaBBIKM COCTABIICHUS YPABHEHUN XUMUUYECKUX PEAKIIHM.
OKCHEPUMEHT TMO3BOJIUT CHOPMHUPOBATH IIEJIOCTHOE MPEACTABICHUE O CBOMCTBAX
PacTBOPOB COJIEN M UX MOBEJAECHUH B PA3JIMYHBIX XUMUYECKUX PEAKIIUAX.

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

I'mapouus coseit



I'mapoamn3s — 310 npouecc B3auMOAECUCTBUSA NOHOB COJIM C BOAOM, IPUBOJAIINMN K
00pa3oBaHUIO MAJOIUCCOLMUPYIOMINX COSTUHEHUI 1 n3MeHeHuto pH cpenbl.
Buasl ruapoansa

1. 'mapoan3 mo KATHOHY MPOUCXOJUT, KOI/1a KaTHOH €l1ab0ro OCHOBaHUS
CBSI3BIBAET TUAPOKCHUI-UOHBI U3 BOJBI:
- Ilpumep: NH; + H,0 = NH; - H,0 + H*
- Cpena cranoBuTtcs kucion (pH < 7).

2. I'mapoamn3 mo AaHMOHY MPOTEKAET, KOIJa aHHUOH CJIalol KHUCIOTHI
CBA3BIBAET NOHBI BOAOPOAA U3 BOJIBI
- Ipumep: CO3~ + H,0 = HCO3 + OH™
- Cpena craHoBUTCA 1iesnounoi (pH > 7).
CoBMecTHBIH IUAPOIM3 HAOMIOAAETCS, KOTJa B PEaKIUI0 C BOJOM BCTYMAIOT U
KaTUOH, U aHUOH:
- Hammpumep: Al,S; + 6H,0 = 2AI1(OH); | +3H,S 1
Peakuum cosei ¢ me109aMmm 1 KapOOHATOM HATPHS
Paccmotpum npumeps! peakiuii cosieit ¢ NaOH u Na, CO5:
- Conb ¢11a00ro OCHOBAHMS M CHJIBHOM KHUCIIOTHI:

FeCl; + 3NaOH = Fe(OH); | +3NaCl
- [Ipu no6asnenuu Na,CO5, oOpaszyercst ocaiok:
2FeCl; + 3Na,C03 + 3H,0 = 2Fe(OH); | +3C0, T +6NacCl
Conu cUIIbHOM KUCIIOTHI U CJ1a00T0 OCHOBAHMUS:
- Peakmust ¢ NaOH. NH,Cl + NaOH = NH; T +NaCl + H,0
- C Na,C05.2NH,CI + Na,CO3 = 2NH3\uparrow + CO,\uparrow + 2NaCl +
H,0
Cpena pacTBopoB
Xapakrep cpe/bl 3aBUCUT OT THUIIA THAPOIIH3A:
o Kucnas cpena (pH < 7) — npu ruipouse 1o KaTHOHY.
o Illenounas cpena (pH > 7) — ruaposins no aHUOHY.
o Heiitpanbnas cpena (pH = 7) — eciau ruaposin3 He UAET.
[Ipy B3ammonEWCTBUM C IIEJIOYaMU MIU KapOOHATOM TMPOUCXOJIUT YCHIICHHE
TUAPOIIN3A, YTO MOKET HPUBECTU K MOJHOMY Pa3I0KEHUIO COJIU.

B) 00bSICHHTE, KAKHE CYIIECTBYIOT CIIOCO0bI JIOKA3aTEJIbCTBA CYIIIECTBOBAHHUSI
THAPOJIN3a HEOPraHMYeCKHUX M OPraHuYeCKHX BellleCTB;
Cnoco0bl 10Ka3aTeIbLCTBA THAPOJAU3a HEOPraHMYECKHX H OPraHuYecKux
BeElleCTB
I'mapoamn3s — 310 nponecc B3auMOJCUCTBUSI HOHOB COJIM C BOJOM, MPUBOISAIINAN K
00pa30BaHUIO MaJIOIUCCONMUPYIOIINX COSTUHCHUH 1 n3MeHeHnt0 pH cpeb.
JIna  nmokaszarenbCTBa CYIIECTBOBAHUSA THAPOJIM3A HCHOJIB3YIOTCS CIIEAYIOIINE
METO/BbI:

1. UHaAMKATOPHBII MeTO/

o Hcnonb3oBanne HMHAMKATOPOB (JAKMYC, (peHON(PTATCUH, YHHUBEPCATbHBIN

WHIMKATOP) JUIs onpenenenus nsmeHenus pH pactBopa




Pacuér xoHcTanTsl ruaponusa no popmyne: K, =

4.

8.

HabGmionenre 3a M3MEHEHHMEM OKpacKd HMHAMKATOpa B 3aBUCHMOCTH OT
Cpeasl pacTBopa
HN3mepenne pH
[Ipumenenne pH-MeTpa Mg TOYHOrO ONPENENICHHS KHUCIOTHOCTU WIH
ETOYHOCTHU PacTBOpa
CpaBHeHue nonydeHHoro 3HaueHust pH ¢ neitrpansabiM (7)
XUMHYECKHH aHAJIN3
Onpenenenne KoHneHTpamuu noHoB Bomopoxa (HY) m rumpoxcua-uonos
(OH™) B pactBOpE
[H*][OH™]

[comn]
CrnekTpocKonu4ecKue MeToabl
HK-cnekTpockomnus Juisi OOHApYXEHUs XapaKTePHBIX IOJ0C MOTJIOMIECHUS
IPOJYKTOB T'HJIPOJIN3a
SIMP-cniekTpockonusi, Mo3BoJIsIoNIas UASHTU(UIUPOBATH 00pa30BaBIINECs
COEIMHEHUS
XpomaTorpapuuyeckue MeToaAbl
KunkoctHass xpomarorpadus I pazleNeHus W UACHTU(UKAIUU
IPOJYKTOB T'UIPOJIA3a
["azoBas xpomaTorpadus Npu aHAIKU3E JETYYHX MPOJTYKTOB
TepMmuyeckunii aHaIu3
NTA (muddepeHIMANIBHBIA  TEPMUUSCKUN  aHAIW3) JUIS  W3Yy4YCHUS
TEPMHUYECKON CTAOMIBHOCTH MPOTYKTOB THAPOIIH3a
TI'A (TepMorpaBUMETPUYECKUN aHANU3) I OINPEACICHUs HU3MEHEHHUs
Macchl ITPU THUAPOIIN3E
DJIEKTPOXUMHYECKHE METOAbI
[ToTeHuMOMETpUS I U3MEPEHUS SIIEKTPOIBHKYLIEN CUJTIBI
BonpramnepoMeTpust A1l onpeesIeHHs] OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
NOTEHI[MATIOB
DU3UKO-XUMUYECKHE METOAbI
Kongykromerpus 1is u3MepeHus 3JIEKTPOIPOBOJHOCTH PacTBOpa
Pedpakromerpust st onipeienieHns mokas3aTelis MpeIoMIIeHUs

Kamnmﬁ N3 JOTHX MCTOAOB MOXKET IIPUMCHATBCA KaK OTACJIbHO, TaK H B
KOM6I/IHaHI/II/I C IOpyrumMmu Jid IIOJIYUYCHHA Hanboee TOYHBIX pPE3YyJIbTaTOB
HCCICAO0BaHU:A IIpoHeccca ruapoiin3a.

I') 00LACHHUTE, KAK COCTABJISACTCH VPABHEHNE T'HAPOJIN3A;

CocTaBjieHne ypaBHeHHs THAPOJIU3A COJIei

I'mapoamn3s — 310 nponecc B3auMOJCUCTBUSI HOHOB COJIM C BOJOM, MPUBOISAIINAN K
00pa3oBaHUIO C1ab0OT0 JICKTPOIUTA U U3MeHeHHIo pH cpebl.

AJITOPUTM COCTABJICHUS] YPABHEHUS T'HAPOJIU3A

1.

OnpenesieHue TUNA COJIH:

Comnpb 00pa3zoBaHa CHIIbHBIM OCHOBAHUEM U CHUJILHOW KUCJIOTOM — THAPOIIU3
HE UJET.

Comnb oOpazoBaHa ci1abbIM OCHOBAHHUEM M CUJILHOM KHCIIOTOM.



o Conb oOpazoBaHa CUILHBIM OCHOBAaHHEM U CIa00M KUCIOTOM.
o Conb oOpa3zoBaHa ci1abbIM OCHOBAaHUEM U CJIA00M KUCIIOTOM.
2. 3anuch ypaBHeHHUsl JMcCOUMALNMHU cojiu: Pazgenute coilb Ha KaTUOH U
AHUOH.
3. Omnpenesenne HaNpaBJeHUs THAPOIH3A:
o« Ecmu comp oOpa3oBaHa c¢ja0blM OCHOBAaHHEM U CHJIBHOW KHUCJIOTOM,
TUAPOJIN3 UIET IO KATUOHY.
o« Ecmu comp 00pa3oBaHa CHJIbBHBIM OCHOBAHHEM U CJ1a00H KHCIOTOM,
TUAPOJIN3 UIET IO AHUOHY.
4. CocrtaBiieHue HOHHOI0 YpaBHeHMUsI THAPOIH3A: 3anuiure
B3aMMOJICHCTBUE COOTBETCTBYIOIIETO HOHA C MOJIEKYJION BOJBI.
5. MouekyasipHoe ypaBHeHue: (CocCTaBbT€ IMOJIHOE YpaBHEHHE PEAKIHUH C
y4€TOM BCEX YYaCTHUKOB Ipoliecca.
6. IIpoBepka cpeabl pactBopa: Ormpejenure Xapaktep cpeabl (Kucias,
IIeJI0YHAs WJIK HEUTpaibHas ).
IIpumepsl
Xaopux ammonusi (NH,CI)
- Muccommanus: NH,Cl -» NHF + CI™
- Tmapomus no katuony: NH; + H,0 = NH; - H,0 + H*
- Cpena kucnas (pH < 7)
Auerat Harpusi (CH;COONa):
- Juccommanus: CH;COONa —» CH;CO0~ + Na™
- T'maoponu3 no anmony: CH;COO™ + H,0 = CH3COOH + OH™
- Cpena menounas (pH > 7)

1) o0bsAcCHUTE, 4TO0 Takoe pH? Kak 3aBHCHT JAaHHBLIA NOKA3aTeJdb OT

KHCJIOTHOCTH UJIM OCHOBHOCTH Cpe€JAbl pacrBopa.
pH (ot ¢panirysckoro pouvoir hydrogéne — BomopoaHas crujia) — 3TO Mepa aKTHBHOCTH HOHOB
BOJIOPOJIa B PACTBOPE, KOTOPast OMPEIEIISACT €r0 KUCIOTHOCTD HIIH OCHOBHOCTb.

OcHoBHbIe xapakTepucTuku pH:
o Ixana pH Bapsupyetcs ot 0 1o 14:
o PH <7 —xucnas cpena;
o PH =7 — HeitTpanbHas cpena;
o PH>7 — menounas cpena.
o UYewm menbIne 3HaueHne pH, Tem Oosee KUCIIBINA pacTBOP.
o UYewm Oompbiie 3HaueHne pH, Tem Ooee MEI0YHOM pacTBOpP.
3aBHCHMOCTB OT KHCJIOTHOCTH M OCHOBHOCTH:
1. Kucaas cpena:
o Konuenrpamus HT > OH™;
o pPH<T.
2. IllesouHas cpena:
o Konuenrpanus OH™ > HY;
o pH>T.
3. HeiiTpaiabHas cpena:
o [H']=[OH7];




o pH =7.
IIpakTuyeckoe 3Hayenue pH:
o OmnpeneneHue KUCIOTHOCTH MOYBBI B CEIbCKOM XO3SMCTBE.
« KonTposs pH B nuieBoil IpOMBIIIIIEHHOCTH.
o AHanu3 OHOJOTMYECKUX KUJIKOCTEN B MEULIMHE.
o OuneHka KkayecTBa BOJBI.
[Ipu rupponuse coseil, 0Opa30BaHHBIX CHIIBHBIMU M c1aObIMU mpoTosivtamu, pH
pacTBOpa MOKET U3MEHATHCA B 3aBUCHMOCTH OT TUIIA THIPOJIN3a:
o T'maponusz mo xaTuoHy (coJyib €1a0Oro OCHOBAaHUS M CUJIIBHOW KHUCIOTHI) —
kucnas cpena (pH < 7).
o T'maponu3 nmo aHMOHY (COJIb CUJIBHOTO OCHOBAHMSI M CIA0OW KHUCIIOTBI) —
nienouHas cpena (pH > 7).

€) 00bLSICHUTE XO0/I BbINOJHEHHUS IKCIEPUMEHTA M0 PellIeHHI0 KAYeCTBEHHbIX
3a/1a4;
X0/ BBINOJIHEHHUS IKCTIEPUMEHTA MO UCCIeT0BAHUIO CPeibl PACTBOPOB coJieil
Iean padoThl: Kcciea0BaHUE CPEbl PACTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU
U CJabbIMHU TIPOTOJIUTAMM, U WX PEaKIMi C pacTBOpaMH IIEJOo4YH U KapOoHarta
HaATpPHUSL.
Heo0xoannmoe 000py1oBaHNe U PEAKTUBBI
o IMocyna: npoOupku, MTATUB AJI1 MPOOUPOK, MTUTIETKU, MEPHBIE LIUITUHIPHI
« PeaxkTuBbI: pactBophl cojeit (mampumep, NaCl, NH,Cl, CH;COONa, AlCl;),
pactBopsl 1ienoun (NaOH), kapoonat Hatpus (Na,CO5)
o MWnaukaTopsl: nakmyc, peHondTarent, yHUBepCaIbHbI HHIUKATOD
IMopsaaok BbINOJIHEHUS] PA0OTHI
1. TloaroroBKa pacTBOpOB:
o IIpUrOTOBUTH PACTBOPHI UCCIEAYEMBIX COJIEH
o IloAroTOBUTH pacTBOPHI MIEIOYU U KapOOHATA HATPHS
2. UccaenoBanue cpeabl pACTBOPOB:
o B xaxmayro npoOupKy mOMeCTUTh 2—3 MJI pacTBOpa COJIU
o JlobGaBuTh 1-2 KarIM WHIUKATOPA
o 3aduKCUpOBATh U3MEHEHUE OKPACKU WHANKATOPA
3. IlpoBeneHune Ka4eCTBEHHBIX PeaKIIUii:
o Jlo6aBHUTH pacTBOP IIEJIOYU K PACTBOPY COJIU
o HabnrogaTs 3a MpoOUCXOASAIIUMH U3MEHEHUSMH
o IloBTOpUTH MpOLIEAYPY C PACTBOPOM KapOOHATa HATPUs
4. 3anuch HAOJTIOAEHUIL:
o ®ukcupoBaTh BCE UBMEHEHHUS B IPOOUPKAX
o OtmeyaTs XapakTep cpenbl (Kucias, meo4YHasi, HeuTpaabHas)
o OnuceIBaTh NPOUCXOSIINE PEAKIIUU
IIpumepHbIe peakuu rUAPOIN3a
o Conb cunbHOrO OCHOBaHUs U cUiIbHOM KucaoThl (NaCl):
o I'maponus He UAET
o Cpena HeurtpanbHas




« Comb cnaboro ocHosamus M cuiabHOM Kucaorel (NH,Cl): NHF + H,0 =

NH; - H,0 + H*
o Kucnas cpena
« Coub cunbHOro ocHoBaHus U caaboit kuciaorel (CH3;COONa):
CH;CO0™ + H,0 = CH3COOH + OH™
o Illenounas cpena
Texnuka 0e30MacHOCTH
o PalboTtarh B 3aIIUTHBIX OYKAX M MEpUATKAX
o I30erarb KOHTaKTa pEAKTHUBOB C KOXKEM
o He npunuMars nuimy B 1abopaTopuu
o CoOnronaTe mpaBuiia pabOTHI C KUCIOTAMH U IIEJI0YaMU

Ilocne 3aBCPHICHUSA ISKCIICPUMCHTA HCO6XOI[I/IMO CACIaTb BBIBOJbI O XapPAKTCPC

Cpcabl paCTBOPOB U IMPOTCKAIOMINX PCAKIUAX THAPOJIN3A.

%K) MEePEYUCIUTE OCHOBHBLIE ACHEKTHI COOJIOCHHUS TeXHUKH 0e30MACHOCTH

NpH padoTe ¢ arpecCUBHbIMHU peareHTaMmu (ruIPOKCH/I HATPHUS).

OcHOBHBIE ACNEKTHI TEXHUKH 0e30IacHOCTH NpPH padoTe ¢ TUAPOKCHAOM

HATPUA
I'mapokena  Harpuss  (eAkuii  HATp,  KaycTUUYecKas  CoOja)
BBICOKOArpeCCUBHBIM ~ XMMUYECKUM  BEIIECTBOM,  TpPEOYIOIIUM
coOr0IeHus MpaBuil 0€30MaCHOCTH.

1. CpeacrBa MHAMBUAYAJIBHOM 3aIIIUTHI:

o 3amuTHBIE EPYATKH U3 KUCIOTOCTOMKOr0 Marepurana

o 3ammTHBIE 0YKH C OOKOBBIMU IIUTKAMHU

o PecnupaTtop unu Macka ¢ yrojabHbIM QHIBTPOM

o XaJjat Uiy J1a00paTOPHBIN KOCTIOM

o baxmuiasbl 114 3anuTH 00yBU

2. TIpaBuja padoThl ¢ BellleCTBOM:

o PaboTaTh TOJBKO B BHITSHKHOM IIKady

o Hcnonb30BaTh TOJIBKO YUCTYIO MOCYAY

o He gonyckarh KOHTaKTa ¢ KOXKEH U CIM3UCTHIMU

o XpaHWTH B IUIOTHO 3aKPBITOU Tape

o U3berarp momamanus BoJbI pu padbore

3. Mepsbl npeocTOPOKHOCTH:

ABJIACTCA
CTpororo

U HpI/I IIoIajaHru Ha KOXXY HCMCIJICHHO ITPOMBITH OOJIBIIIUM KOJIUYECTBOM

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

o HmeTp moa pykol HEHTpaIM3YIOIIME PacTBOPHI (YKCYCHYIO WM OOpHYIO

KHUCIIOTY)
4. Opranuszanus pabo4ero mecra:
o Hannuwne anteuku nepBoil noMmouiu
» IlporuBonoxapHoe 000pyaOBaHUE
o CpencrTBa HEUTpaIU3aUUKU IPOJIUBOB
o BenTunsauuonHas cucrema



5. OcoOble ykazaHus:

o 3ampeieHo paboTaTth B OIMHOUYKY

o HeoOxomumo nMeTh TUIaH BaKyaInuu

o Crnenyet 3HaTh paCHONIOKEHUE CPEJCTB HEUTpATU3aluU

o TpeGyercs perynsipHbIA KOHTPOJIb COCTOSTHUS 3aITUTHON OJEKIbI
[Tpu cobmoaeHN BCceX Mep MPEAOCTOPOKHOCTH PUCK MOTYUEHHUSI TPAaBM M 0XKOTOB
3HAYUTEIbHO CHUXKACTCS.

Py0e:kublil KOHTPOJIb 110 Pazneny 2. Xumnuyeckue peakuuu
dopma pyOdekHOro KOHTPOJIAA — KOHTPOJIbHAS paboTa
Koa kontpoaupyemoi komnerenuuu — OK 01
KounTposbHas padora
I Bapuamnr:
1. DaemeHTy, 3jeKkTponHas ¢opMyaa Kotoporo 1s22a%2p®3s?3p* |,
COOTBETCTBYET BOJOPOIHOE COeUHEHHE:
(1) HD
(2) OHs
+(3) H2S
(4) OHa.
N3o00pa3uTe cTpoeHHe aromMa JTOrO 3JIEeMEHTa M OOBSCHUTE €ro BaJICHTHBIC
BO3MOKHOCTH.
Otser:
Pemenue:
1. OmpenenanM 371eMeHT 10 AIeKTPOHHOI popmyne 1s22a?2p®3s23p*:
o Bcero anextpoHoB: 2+2+6+2+4=16
o IlopsimkoBbIit HOMEDp: 16
o DiemeHT: cepa (S)
2. BomopoaHoe coeTMHEHHE CEpHI:
o Cepa oOpa3zyet coenunenue H,S (cepoBomopor)
o IlpaBunbHbiii oTBeT: (3) H2D
3. Ctpoenue aToma cephl:
3p
N1
3N
2p N NN
2s
1s
4. BaneHTHbIC BO3MOKHOCTH CEPHI:
o B 0CHOBHOM COCTOSIHMH: 2 HECTIAPEHHBIX 3JIEKTPOHA B 3p-MOAYyPOBHE
o MoxeT 00pa3oBBIBaTH 2 KOBAJICHTHEIE CBSI3H (BaJIGHTHOCTH 11)
o Ilpu BO30Y)n€HUU:
o PacnapuBanue 31€KTPOHOB 3S-TI0TyPOBHS
o Bo3MoxHOCTb 00pa3zoBanus 4 cBsizeit (BaaeHTHOCTD [V)
o (O0pazoBaHnue 6 cBs3eil (BasieHTHOCTH V)



Takum 06pazom, cepa MoxkeT nposBIATh BaieHTHOCTH 11, IV u VI, uto oObsacHseT
e€ crmocoOHOCTh 00Pa30BBIBAThH PA3IUYHBIE COeNMHEHUS, BKItoyast H,S.

2. B kakom psay mnpeacTaBjieHbl TOJBKO BelleCTBA € KOBAJEHTHOM
HENOJIAPHOU CBA3bIO:
(1) HCI, O, CO:
+ (2) N2, O3, H2
(3) Cu, Nal, H20
(4) CH4, NH3, F-
3apucyiiTe SJEKTPOHHYIO U CTPYKTYpHYIO (GOpMyJdy MEpBOTO COEIWHEHHUS B
CTpOKE.
OO0bsicnenue: KoBaneHTHas HemojsipHas CBsi3b OOpazyercs MeEXay aToMaMH
OJHOI0 Y TOTO € dJIEMeHTa. PacCcMOTpUM KaKIbId PsA:
1. HCI (xoBanentHas moispHas), O: (koBaneHTHass HenoJsapHas), CO:
(KOBaJIGHTHAs MOJSPHAS) — HE MOIXOIUT
2. N2 (xoBaneHTHasi HemnojsipHasi), Os (koBaneHTHas HenoJspHas), H:
(KOBaJICHTHAs HETIOJSIPHAS ) — MOAXOAUT
3. Cu (merammuueckas), Nal (monnas), H:O (koBaneHTHas moiisipHas) — He
TIOJTXO/TUT
4. CHs (xkoBasientHas mnonspHas), NHs (koBanenTHas mnoispHasi), F»
(KOBaJIEeHTHAsl HETOJIIpHAsi) — HE MOJXOJUT
JIEKTPOHHBIE U CTPYKTYPHBbIe (POPMYJIbI ISl IEPBOTO COEANHEHNUS U3 psiaa (2):
Na:
o JJeKkTpoHHAas popmy.ia:

‘N::N:

o CrpykrypHas dopmymna: N=N
B Moinekyne azora atombl CBsA3aHbl TPOMHOM KOBAJIEHTHOW CBSI3bIO, MPU 3TOM
KKl aTOM a30Ta MMEET MO TPU HECHAPEHHBIX 3JEKTPOHA, YYAaCTBYIOIIUX B
00pa3oBaHUU CBS3H.

3. MoHHYI0 KPUCTANINYECKYIO pellleTKy HMeeT:
(1) rpadur

(2) 6pomoBOIOPOT

(3) xeneso

+ (4) 6pomu aMMOHUS

4. MI/IHI/IMaHBHyIO CTCIICHb OKUCJICHHUSA Cepa NPOABJIAHACT B COCAHUHCHUU:
(1) K2SOs

(2) Na=SO:s

(3) SO:

+ (4) CaS



5. K cosisiM oTHOCHTCH Ka)K/10e U3 IBYX BellleCTB:
+ (1) KCl u NaHSOs

(2) H.SOs u Cr(OH)3

(3) NH: u MgBr2

(4) H2S u CaCOs

6. MoryT B3anMoeiiCTBOBATh APYT C APYroM:
(1) Fe u Ca(OH):

(2) Alu KNO:s

+ (3) Alu NaOH

(4) Cuwu HCI

7. MeTa/nin4ecKue CBOCTBA MPOCTHIX BelecTB B paay Na ->Mg-> Al->Ca-
>K:

+ a) BO3pacTaroT;

0) YMEHBIIIAIOTCS,

B) BHayaJsie 0ci1abeBaroT, 3aTEM YCUIIUBAIOTCS;

') BHayaje BO3pacTaroT, 3aT€M YMEHBIIAIOTCS.

8. JIuneiinyo popmy umeeT MoJIeKyJIa:
a) NHs;
6)H-0;
B)H-:S;
+ 1) HCI
CocTtaBbTe €€ DIIEKTPOHHYIO (OpMyIy, YKaXHTE, B CTOPOHY aTOMOB KaKOro
AJIEMEHTa CMeIaeTcss oO0masi dSJIEKTPOHHAs Iapa, M HU300pa3uTe CXeMy
NEPEKPHIBAHMS ATOMHBIX OpOUTaseH.
Oo0bsicuenue: Jluneitnyro ¢opmy mmeer modekyna xiopoomgopona (HCI), Tak
KaK:

e ATOMBI BOJIOpOJIa U XJIOpa 00pa3yloT OAHY KOBJICHTHYIO CBSI3b

o Pa3znura snekTpooTpUnaTeILHOCTEHN JIEMEHTOB TOCTATOYHO BEJTUKA

o DIIEKTpOHHAs TUIOTHOCTh CMEIIAETCs K OoJee 3IEKTPOOTPHUIATEIIBHOMY

aToMYy XJIopa

daexTpoHHasi popmyaa mosexkyant HCI: He + «Cl: - H—CI
CMelenne 3j1eKTPOHHON mjaoTHOCTH: OOmIas >IeKTpOHHAS Mapa CMEIlaeTcs B
CTOPOHY aToMa XJIOpa, TaK KakK XJIOp UMeeT OONBIIYIO 3JIEKTPOOTPUIIATEIHLHOCTD
(3.16), yem Bomopoz (2.20).
Cxema nepekpbIBaHusl opOuTAJIEN:



\/

\/
H-C1

B monekxyne HCI npoucxoaut o-nepekpriBanue 1s-opourtany aTroma BOAOpoAa U
3p-opOutanu atoma xjopa.

9. W3 npuBegeHHbIX (QOpMyJ  BbIIMIIHUTE  (OPMYJbI  BelIeCTB
HeMoJIeKyJsipHoro crtpoenmsi: CaO, HBr, CaCO3, H2CO3, Mg, CI207,
H2S04, KNOS.

BemecTBa HEMOJIEKYJISIPHOTO CTPOEHUS U3 IIPEICTABICHHOIO CIIMCKA:

o CaO (okcupn kampliUsl) — WOHHOE COETUHEHHE, COCTOsIee M3 KaTHOHOB
Ca*" u annonon O*

o« CaCO; (kapboHar KaubliMsi) — COJb C HWOHHOW KPUCTAJUIMUECKON
pEIETKOMN

o« Mg (maramii) — mOpocTOE€ BEMIECTBO C METALIMYECKOW KPUCTATIMYECKOU
pEETKOMN

o KNOs (HuTpaT Kanus) — coJdib, UMEIOIIasi HOHHOE CTPOCHUE
Ocrtanbabie BemectBa (HBr, H:COs, Cl:07, H2SQO4) uUMEIOT MOJIEKYJSPHOE
CTPOCHHE, TaK KAaK COCTOSIT U3 OTACIBHBIX MOJEKYJ, CBS3aHHBIX KOBaJECHTHBIMH
CBSI3SIMU.

10.B cxeme npeBpamenuii Cl2 NaCl AgCl BemectBamu «X» 1 «¥Y» sIBASIIOTCS
COOTBETCTBEHHO:
(1) NaOHu Ag
(2) Nau Ag
(3) Na2SO4 u AgNO3
+ (4) Nau AgNO3
CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIUX PEAKITHIA.
Pemenue:
st ocymectienus npespaiienuii Cla — NaCl — AgCl neo6xonumo moao0parth
Takue BemecTBa X U Y, KOTOpbIe OyAyT y9acTBOBAaTh B PEAKITUIX:
1. Cl>+ 2Na — 2NaCl (peakius xJ10pa ¢ HATPUEM)
2. NaCl + AgNOs — AgCl| + NaNOs (peakius oOMeHa MEXKAY XJIOPHUIOM
HaTpusi U HUTPATOM cepelpa)
Takum o0pazom, BemecTBoM X siBisieTcst HaTpuil (Na), a BemecTBoM Y — HUTpAT
cepebpa (AgNO:s).



OcTanbHble BapUAHThI HE MOJXOAAT, TAK KaK:
o NaOH n Ag He MOTyT OCYIIECTBUTH JAaHHBIE IPEBPALLCHUS
o NaxSOsu AgNOs He 1axyT Hy’)KHOTO pe3yJibTaTa B IEPBOM PEAKIIUU
o Nawu Ag (BapuaHT 2) He 00pa3yIOT XJIOPUJI HATPHUS MPU B3aUMOJICUCTBUU

11. Ilpu B3aumMogeiicTBMM MUHKA Maccoil 13r. ¢ U30BITKOM COJIITHOM KHUCJIOTHI
o0pa3oBaJicsi ra3, 00beMoM (H.y.)
a) 2,24u;
+0)4,48:m.;
B)1,12m.;
r)3,3611.
BriOpaHHbIi OTBET MOATBEPAUTE PEIICHUEM 3aaUH.
lano:
o Maccanunka (Zn)=13r
o ConsHas kucaoTa B U30BITKE
o Haiitu: 006EM BeIZICTMBITIETOCS Ta3a (H.Y.)
Pemenmne:
1. 3anumem ypaBHenue peakuuu: Zn + 2HCl = ZnCl, + H, 1
2. HainéMm KoanyecTBO BeIllecTBa [MHKA:

o Mounspnas macca nnaka M(Zn) = 65 r/moub
« n(Zn) === g 0,2 MOJIb
M 65
3. Tlo ypaBHEHHIO peaKIuu:
e 1 monb Zn naér 1 moas H»
o 3nauwurt, 0,2 moas Zn gact 0,2 monb Ho.
4. Haiiném 00BpEM Bogopoa:
o Ilpu H.y. 1 Moab raza 3anumaet 22,4 1

« VH,)=n-V,=02-224=4481

Il Bapuanr:

1. DuemeHTy, »3jeKkTpoHHasi dopmyaa Koroporo 1s22s22p®3s23p3 |
COOTBETCTBYET BbICIIMI OKCH/I
(1) 20s
+(2) P20s
(3) 9205
(4) PO:
N3obpa3ute cTpoeHHWE aroMa 3TOr0 JJ€MEHTa M OOBSICHUTE €ro BaJICHTHBIC
BO3MOKHOCTH.
Pemenue:

1. OmpenenuM 3JEMEHT IO JISKTPOHHOU hopmyire:

« DnextponHas ¢popmyna 1s22s22p®3s23p3

o OO0muiee 4KCIIO INEKTPOHOB = 15

o ITlopsakoBeiit HOMep anemenTa = 15 (dpocdop, P)

2. Bwicumii okcun hocdopa:

o ®ocdop HaXOAUTCS B 5 TpyIIIie NEPUOTAYECKON CUCTEMBI



o Beicmas BaleHTHOCTH paBHa HOMepY rpymnibl (V)
o ®opwmyna Beiciiero okcunaa: P-Os (BapuaHT 2)
3. Crtpoenue atoma ocdopa:

3p
4 " S

3s T t T

S s 4
2p T T 1

S a &
2s T
R
1s T

4. BaneHTHbIE BO3MOXXHOCTH ¢ocdopa:

o B OCHOBHOM COCTOSIHMHU: 3 HECTIAPEHHBIX AIEKTPOHA B 3p-TIOLYPOBHE

o Moxer nposiBnaATh BajaeHTHOCTS 111 (3a cueT 3 HecmapeHHBIX PJIEKTPOHOB)

o Ilpu BO3OyXaeHHM: OIMH DJIEKTPOH C 3S-MOAYPOBHS MepexoauT Ha 3d-
NOYPOBEHb

o MoxeTr nposiBIATh BAJEHTHOCTh V (32 CUET BCEX 5 BJIEKTPOHOB BHEIIHETO

YPOBHS1)

2. B psaay BemecTB BOAOPOd, AMMHAK, XJOPHI KajJblUHs, a30T, MeTaH
KOJINYECTBO BElIeCTB ¢ KOBAJICHTHOI HEMOJISIPHOM CBSA3bI0 PABHO:

(1) omHOMY

+ (2) nBym

(3) Tpem

(4) yetpipem

3apucyiiTe 3IEKTPOHHYIO U CTPYKTYPHYIO (POPMYITY OJTHOTO U3 COSAMHEHHI.
Pewmenue:

OrnpenenuM TUII CBSI3U B KaXKJIOM BEILECTBE:

o Boagopon (H:) — koBajJieHTHas HeMOJsApHas CBsA3b (JBa aromMa OJHOTO

3JIEMEHTA)

o Ammuak (NHs) — xoBasieHTHasi oJIsIpHAsi CBSA3b (Pa3HbIE AJIEMEHTHI )

o Xuopua kanabuus (CaCl:) — voHHas cBsI3b (METAILI U HEMETAJLN)

o A3or (N2) — KOBaJeHTHas HEMOJIAPHAs CBS3b (Ba aTOMa a30Ta)

o Metan (CH4) — xoBasieHTHas OJISIpHAS CBSA3b (Pa3IUYHBIE JIIEMEHTHI)
BemiecTBa ¢ koBajneHTHOM HenossipHo cBsA3bi0: Hz2 1 N2 (Bcero 2 BemiecTsa).
Otger: 2 (1ByM)

PaccMoTpuM 31eKTPOHHYIO U CTPYKTYpHYIO (hopmynbl ammuaka (NHs):
DnekTpoHHas popmyJia:



Crpyxkrypnas popmyna: H—N—H | H
B monekyne ammuaka atoM a3zoTa oOpa3yeT TPU KOBAJIEHTHBIE CBSI3U C aTOMaMu
BOJIOpOJIA. Y a30Ta OCTAaETCS OJHA HEIOACIEHHAS AJIEKTPOHHAA napa.

3. ATOMHYI0 KPUCTAJINYECKYI0 PellIeTKY UMeeT:
(1) xkucnopon

+ (2) rpadur

(3) oxcun yriepoaa (IV)

(4) xopoBoaOpOA

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

(2) HCIO

+ (3) HCIO4

(4) HCIOs

5. OCHOBHBIM SIBJISIETCS KAMK/bIA U3 IBYX OKCH/I0B:
+ (1) Cs20 u CaO

(2) SOs u P20s

(3) ZnO u K-0

(4) Al:0s u BaO

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

(2) CO:

+ (3) CaCl:

(4) H2SO4

/. ATOMHBIe paanyChl XUMU4YECKHX 3JIEMEHTOB YMEHbIIAIOTCS B PSAY:
A)Zn,Cd,Ca,K;

b) I,Br,Se,As;

+ B )Ga, Ge, As ,Se

I') P,N,C,B.

8. TpeyroJjibHy10 popMy UMeeT MOJIEKYJIa:
A)NHs;
b)SeH:;
B)BeCly;
+ INBCls
CocrtaBbTe €€ DOJCKTPOHHYIO (OopMylTy, H300pa3uTe CXeMy TEePEeKPHIBAHUS
ATOMHBIX OpOUTANIEH U YKaXKUTE, MOJISIPHA WIIM HETOJIIPHA 3Ta MOJIEKYyJa.
JuekTpoHHasi popmysia MosaekyJabl BCls:
« bop (B) umeer 3 BajieHTHBIX AJIEKTPOHA
o Kaxnpiit xiop (Cl) umeer 7 BaJl€HTHBIX 3JIEKTPOHOB
« B mouekysne BCls oOpasyercs 3 koBanentHbie cBsizu B-Cl



Cxema mnepexkpbiBaHusi opoutajieii: B wmonekyne BCL npoucxomut Sp?-
rudpuam3anusi opourasnei atoma 6opa:
e Opna s-opbuTtasib 1 iBe p-opouTan 0opa THOPUTU3YIOTCS
o OOpa3yrorcsa Tpu THOpUAHbBIE Sp*-0pOUTaIu
o OTH opOuUTaIM pacnoiaraloTca B OJHOM IUIOCKOCTH moA yriom 120° npyr k
ApYTY
o Ilpoucxoaut mnepekpbiBaHUE SP>-TUOPUAHBIX opoOuTaneir Oopa ¢ p-
opOuUTaIsIMH XJI0pa
IIpocTpancTBenHoe crTpoeHue: Monekyna umeeT GopMy TPaBUIBHOTO
TPEYroJibHUKA (IMIJIOCKUN TPEYTOJIbHHUK):
« Bce aToMbI HaXOIATCS B OJTHOM MIOCKOCTH
o VYron mexay cea3simu B-Cl coctasnsier 120°
o JlumonbpHBIE MOMEHTHI CBSI3€H KOMIIEHCUPYIOT JAPYT ApyTa
HoasiprocTh Mosekyabl: Monekyna BCls sBisieTcss HemoJIApHOI, Tak Kak:
o BekTopbl AUIMONBHBIX MOMEHTOB CBSI3€H HAMPABJICHBI B Pa3HBIC CTOPOHBI
o Ux cymmapHBIif MOMEHT paBeH HYJIIO
o Mornekyna cuMMeTpUYHA OTHOCUTENIBHO LIEHTPa
Takum oOpazom, wmonekyna BCls umeer TpeyronbHyro QopMy, sBIseTCS
HETOJIIPHOW U UMEET TIOCKOE CTpOoeHUe ¢ yriiamu 120°.

9. U3 npuBeneHHbIX (popMyJ1 BbITUIIUTE GOPMYJIbl BelIECTB MOJIEKYJISIPHOTO
crpoennsi: CaO, HBr, CaCO3, H2CO3, Mg, CI207, H2SO4, KNO3, CI2.
BemecTtBa M0JIeKYJISAPHOTO0 CTPOCHHSA U3 IIPEICTABICHHOTO CIHUCKA:

« HBr (6pomoBosopo)

o H:COs (yronpHas kuciora)

o Cl.07 (oxcun xsopa (V1))

o H:SO.4 (cepnas kucnora)

o Cl (x10p)
Oo0bsicHeHHe:
BemecTBa MONEKYISIPHOTO CTPOEHHSI COCTOAT W3 MOJIEKYJI. B HHX aToMbl
COCIMHEHBI MEXIy COOO0W KOBAJICHTHBIMH CBS3SMU. Takue BemiecTBa OOBIYHO
MMEIOT HU3KUE TEMIIEPATYpPhI IUIaBICHUS U KUIICHHS], 4YaCTO JIETYUH.
Ocranpubie BemecTBa u3 cnucka (CaO, CaCOs, KNOs) umMeroT HeMOJIeKyIIpHOe
CTpO€HHE (MOHHOE), TaK KaK COCTOAT M3 MOHOB, CBA3AHHBIX MOHHBIMHU CBSI3SIMHU.
Maruuii (Mg) — mnOpocToe BElIIECTBO € METAIMYECKOW KPUCTAJUIMYECKON
PELIETKOM.

10. B cxeme mnpeBpamenuii Na NaOH Na2CO3 BemectBamu «X» M «Y»
SIBJIIKOTCS COOTBETCTBEHHO:

+ (1) H20 u CO:

(2) Na2O u CO:

(3) H-O u CO

(4) H20 u CaCO:s

CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIHAM.

Pemenue:



Jns  ocymectBienusi npeBpamiennii  Na — NaOH — Na,CO3; HeoOGxomumo
OIPEIIECIIUTD BEIIECTBA X U Y.
1. IlepBoe npeBpamenue: Na — NaOH
o Harpuit pearupyer ¢ BomOH C 00pa3oBaHUEM THUAPOKCUIA HATpUs U
Bojoponaa: 2Na + 2H,0 — 2NaOH + H, T CnenoBatenbHo, BelecTBo X —
sto H:20.
2. Bropoe npepamienue: NaOH — Na,COs;.
o T'mapoxcun HaTpusi pearupyeT C YIVIEKHCIBIM Ta3oM C 00pa3oBaHUEM
kap6onata Hatpus: 2NaOH + CO, — Na,CO5; + H,03nauuT, BemectBo Y
— 310 CO>.
OteeT: npaBwibhblii Bapuant — 1(H,0 u CO,).
VYpaBHEHUs peaKiuii:
1. 2Na + 2H,0 = 2NaOH + H,
2. 2NaOH + CO, = Na,CO; + H,0

11. KoJuvecTBO BelecTBA M 00beM KHCJI0POAA, HEOOXOAMMOro sl
noJsiyyenus 18r Boambl, coCcTaBJIAIOT:
A) 0,5 monp u 22,4,
b) 1 monb u 11,21;
+ B) 0,5 monb u 11,211
I') 1 monb u 22,47.
Br1OpaHHbIN OTBET MOATBEPAUTE PEIICHUEM 3a1a4H.
lamno:
o Macca Bogs m(H20)=18 r
 Haiitu: xonuuectso Bemiectsa n (O2) u 006EM V(02).
Pewmenue:
1. 3anumem ypaBHeHUE peakiuu odpa3zoBanus Bojsl: 2H, + 0, = 2H,0
2. HaiinéMm KoamuyecTBO BEIIECTBA BOJIBI:
o Momnspuas macca Boast M(H,0) =2-1+ 16 = 18 r/moub

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

3. Tlo ypaBHEHHIO peaKIUu:

« Ha 2 monb Boasl TpeOyetcs 1 MoJb Kuciiopoaa

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

o Ilpu n.y. 1 mounb raza 3anumaer 22,4 n

« VV(0,)=n-V,=05-224=11.2x

Paznen 3. CTpoeHne U CBOIiCTBA HEOPraHUYECKHUX BelIECTB

Tema 3.1. Kuaccupuxkauusi, HOMEHKJIATYpPa M CTPOCHHE HEOPraHMYeCKHUX
BeLIECTB

dopma Tekylero KOHTPOJISl — TECTUPOBAHUE, MPaKTUYeCcKasi paboTa

Koa xonrpoaupyemoin komnerenuuu — OK 01, OK 02

TecroBoe 3a1anue:

1. Heoprannueckue BeniecTBa AeJATCA Ha 2 00JbIINE TPYIIIbI



A. METaJUIbl 1 HEMETAJLJIBI

+ b. IpOCTBIE U C10KHBIE BEILIECTBA

B. TBepapie U KUIKME BENIECTBA

I'. ra3el 1 KUAKOCTH

2. K cJ105)KHBIM BelllecTBaM OTHOCSITCS

A. KMCIIOTBI, OCHOBAaHUSI, COJIN

b. okcuapl, OCHOBaHUS

+ B. oKcuibl, OCHOBAaHUS, KUCJIOTHI, COJIU

I'. okcuabl, OCHOBaHUS, KUCJIOTBI

3. Oxkcuabl ObIBAKOT

A. KUCIIOTHBIC

b. xucneie, cpennue

B. ocHOBHBIE

+ I'. KucnoTHBIE, OCHOBHBIE, aM(POTEPHBIC

4. Oxkcua0M Ha3bIBaeTCs

A. CIIO)XHOE€ BENIECTBO, COCTOSIIIEE M3 TPEX DIJIEMEHTOB, OJWH U3 KOTOPBIX
KHUCJIOPO/T

b. cioxHoe BelecTBo, COCTOSIIEE U3 METajla U KUCI0poia

B. cioxHOe BelecTBo, COCTOSAIIEE U3 JIBYX JIEMEHTOB, OJIMH U3 KOTOPBIX BOJIOPO]
+ I'. clnoXHOE BEIIECTBO, COCTOSIIEE M3 JBYX DJIEMEHTOB, OJWH W3 KOTOPBIX
KUCJIOPOJ

5. OCHOBHOM OKCHJI MOJYyYaeTCsl MPU B3aMMOAeliCTBUM

A. MeTasuia u BoJopoaa

b. Hemeraiuta u kucinopoaa

+ B. Metaiia u kuciaoponaa

I'. Bomopoma u kucinoponaa

6. KHCJIOTHBIN OKCH/I MOJIy4YAeTCs PU B3aUMOAeCTBUHU

A. MeTaia u KMUCJIopoJa

+ b. HeMeTaa U Kuciopoia

B. mepexonHoro merauia u Kuciopojaa

I'. HemeTaiia u Bomopoia

7. AMdoTepHBIH OKCH MOJYy4YaeTCsl IPH B3aUMOACHCTBUH

A. HEMETaJIJIa U KUCI0poaa

+ b. mepexoaHOro Metaia u KUcjaopoia

B. Hemertaiuia u Bonopoia

I'. meTanna u kuciaopoaa

8. OcHOBaHHMEM HA3BIBAETCH CJO0KHOE BElIeCTBO, B COCTAB KOTOPOI0 BXOAAT
A. KACIOpOJ

+ b. runpoxcunnas rpynna OH

B. Bomopon

I'. KuCIOTHBIN OCTATOK

9. Krcj10oThl - 3TO CJI0KHBbIE BellleCTBA, B COCTAB KOTOPBIX BXOAAT
A. aToM BOAOpOJa U ATOM METaJlIa

b. atom Bogoposa u aToM HEMETaIa

+ B. aToMBI BOJIOpO/a M KUCIOTHBIN OCTATOK



C. atom BOJOpOIa ¥ TUAPOKCHUIHAS TPYIIIA
10. Coutu - 3TO C/10:KHBIE BeLIECTBA, B COCTAB KOTOPBIX BXOAAT
A. KUCIIOpOJ ¥ TUAPOKCHUJIHAS TPpyNIa

b. BOOOpOI U KUCIIOTHBIN OCTAaTOK

+ B. aToM MeTasuia ¥ KUCJIOTHBIM OCTaTOK
I'. aTom HEMeTaIa U KUCITOTHBIA OCTATOK
11. CosassMu ABJIAIOTCSH:

A. Alz S3, NH4CI, H:SiO4

b. Al.Os, NH4NOs3, K:SiO4
B. Al(OH)s, NH4CI, Na2SiO.
+ I'. AlLS;, NH4ClI, K,SiOs
12. K KuCJI0TAaM OTHOCUTCSH TPYINIa BelIeCTB:
+ A. H=S, HNOs, HBr
b. KCI, HCI, H.SO.
B. NHs, HNOs, HI

I. NaOH, HzSO4, H.S

13. Uckmrounre aumnee HCI; Mg(OH)2; KOH
OTtBeT: HCI

14. Uckmrouurte qumHee CuO; Cu(OH)2; MgO
OTtBeTt: Cu(OH),

15. CooTHecure.

Oo6mas popmy.ia Kiacc Heopraunyeckux BelecTn
1. H Ac B) A. OCHOBaHHS
2. Me(OH), A) b. okcuapl
3. Mey (Ac), I B. xuciotsr
4. 3,0, b) I'. conmu

16. 3anoaHuTEe TAGAMIY

No | ®opmyaa BemectBa | Ha3panue BemecTBa Kunacc BenrecTBa
1 | HCI CoistHast KUCI0Ta KHCJIOTHI
2 | HgO Oxkcua pTyTH OKCH/IBI
3 | CaCO4 KapbOonat xanbius COJIr
4 | Al,(S0,)5 Cynbdat aqroMuHus con
5 | Pb0O, Oxcuj cBUHIIA OKCHJIBI
6 | Mg(OH), I'mapokcu Maraus OCHOBaHUS
7 | Zn0O OKcu IMHKA OKCH/IbI
8 | Cu(NO3), Hutpat Meau coyu
9 |P,0; Oxcun hochopa OKCHJIBI
10 | BaSO, Cynbdut Oapus COJIH




IIpakTuueckass padGora: PemieHue 3amad Ha pacyeT MaccoBOW 107U (Macchl)
XUMHUYECKOTO JJieMeHTa (coeauHeHus) B MoJiekyie (cmecu). Pemenue
MPaKTUYECKUX 3aJlaHiil Mo KiaccupUKalMyi, HOMEHKIATYpE U XUMHUYECKUM
dbopMynaM HEOPraHMYECKHX BEIIECTB pPAa3IUYHBIX KJIACCOB (Ha3bIBaThb W
COCTaBJIATH (POPMYJIbl XMUMHUYECKHX BEIIECTB, OMPEACISTh MPUHAJICKHOCTh K
KJ1accy).

Uctounuku xumuuyeckoil nHpopManuu: HaydyHass U ydeOHO-Hay4Has JuTepaTypa,
cpenctBa MaccoBoil uHpopmanuu, cetb MutepHet u apyrue. [lorck unpopmanuu
110 Ha3BaHUAM, UICHTU(GUKATOPAM, CTPYKTYPHBIM (hopMyiam.

Tema: Pemenue 3a1au Ha pacyeT MacCOBOM JTOJIM (MAacChl) XMMHUYECKOTO JIEMEHTA
(coenuHeHus) B MOJIEKYyJe (CMeCH).

Heab paGoTbi: oTpaboTaTh MOHITHE «MaccoBas JOJIS» Ha MPUMEPE PEIICHUS
3aja4

Oob6opynoBanue:

1.YueOuuk

2. Tetpanp

3.Pyuka

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

5.bnask ¢ 3a1aHUAMU

OcHOBHbBIE TEOpeTHYECKHE TOJ0KEHMS

MaccoBasi 70151 3JIeMEeHTa — OTO OTHOIIIEHHE MAcChl TOT'0 3JIEMEHTA B CI0KHOM
BEI[ECTBE K Macce BCEro BEIIECTBA, BBIPAXXEHHOE B JOJAX CAUHUIBI (WJIH B

MPOIIEHTAX).
m(3)
w = -100%
m(BelecTsa)

MaccoBas 7071 3JIeMEHTa B BEIIeCTBE 0003HAYAETCS JIATHHCKOW OYKBOM ® (J1y0Ih-
B9) U MOKa3bIBaCT JOJI0 (YacTh MACChl), MPUXOIAILYIOCS HAa JaHHBIA SJIEMEHT B
oOmielt mMacce BemiecTBa. MaccoBasi J0Jsl dJ€MEHTa B BEIIECTBE BBIPAXKAETCS B
JIOJISIX €IMHUIIBI WM B TPOIIeHTaX. YacTh OT I€JI0r0 BCETJja MEHBIIIE IeJIOT0, KaKk
JI0JIbKA arejbCUHA MEHBIIE BCETO aneIbCHUHA.

Hamnpumep, B coctaB okcuaa prytu HgO BxoauT naBa snemMeHTa — pPTYTh U
kucioposa. IIpu HarpeBanum »Toro BemiectBa Maccoit 50 r momydaerca 46,3 T
prytu u 3,7 r kuciopoaa. Paccuntaem MaccoBYIO [OJI0 PTYTH B CJIOKHOM
BEILIECTBE:!

46,3r
O)(Hg) = W = 0,926, u1u 92,6%

Paccuntaem MAaCCOBYIO JOJIIO KHCJIOpOJa B BCIICCTBC. I[J'I?I 9TOro Maccy
KHUCJIIOpOda pasaciuM Ha MACCy CMCCH. HOI[CTaBI/IM 3HAa4YCHHUA MaACC BCIICCTB.

[Tonyuaem:
(0) 37T 0,074 7,4%
==~ =Y , WA 7/,
@ 50r 0

VYuuThiBasg, 4TO CymMMa MacCOBBIX JIOJEH 3JE€MEHTa B BEIIECTBE paBHA €IUHUIIE,
nnu 100 %, MaccoBYIO JOJIFO KMCIOPO1a MOKHO HAWTH MO PA3HOCTH:



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

Jis Ttoro, 4troObl HANTH MAacCOBYIO JOJIO0 JJIEMEHTa B BELIECTBE, HYKHO
OTHOCHUTEJIBHYI0 aTOMHYIO MAacCy 3TOr0 3J€MEHTa YMHOXXHUTh Ha YHUCIO aTOMOB
JAHHOIO XMMHYECKOI'0 DJIEMEHTa B BEUIECTBE U Pa3ACIUTh HA OTHOCHUTEIIBLHYIO

MOJICKYJIIPHYIO MacCCy BCIICCTBA.

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

Haipém wmaccoByro gmomto kuciaopoaa. linsg 3TOro HYyXHO OTHOCHUTEIIBHYHO
aTOMHYIO MAacCy KHCJIOpPOJa YMHOXHUTh Ha 4 WU pa3feiauTh Ha OTHOCUTEIIbHYIO
MOJIEKYJIIPHYIO Maccy Bcero Bemiectna. [lomydaercs 0,653, unu 65,3 %.

Ar(0) - n(0)
(0) = Mr(BeuiectBa) +100%
16 -
(,0(0) = W = (0,653, U 65,3%

Paccuntraem MaccoBbie 707K JIEMEHTOB B MeTaHe, (popmyna kotoporo CHa. Jlns
ATOTO OINpeJeIUM OTHOCUTEIBbHYIO MOJEKYJSIpHYI0 Maccy MmeTaHa. [lojacraBum
3HAYEHHUs OTHOCUTENBHBIX aTOMHBIX MACC U MOJIy4YuM 16.

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

3aTeM HailIéM MacCOBYIO JIOJII0 yriiepoja B MetaHe. Juist atoro 12 ymHokum Ha 1
U paznenum Ha 16. B

pesynbrare oopaszyercs 0,75, unu 75 %.

O603HaunM Gopmyny nuputa FexSy. 3aTeM Hali1€M COOTHOIIEHUE UHIEKCOB X U Y.
J1J1s1 3TOrO 3HAaYEHUSA

MAacCOBBIX [IOJIEM pa3AeliuM Ha OTHOCUTEIbHBIE ATOMHBIE MAacChl JJIEMEHTOB.
IlonctaBuM 3HaUEeHUSA U

nonyuum cootHomenue 0,0083 : 0,0167.

[TpuBeaEM COOTHOIIECHHS UHACKCOB K IIEJIBIM YUCIaM. J[Jisi 3TOr0 HYKHO KaXKJ0€e
3HA4YEHUE PA3JEIUTh Ha

MeHbIIIee Yrciio B cooTHomennd. [Tomyuum 1 : 2. 3nauunT, hopmyna muputa FeSe.

3ananusa:

1.KakoBa MmaccoBasi 10J151 BOA0OPOAa U Kucjaopoaa B Boae (H20)?
2.PaccuuraiiTe MaccoBYIO 10J110 3;1eMeHTOB B BemecTBe H3POq4

3. B mpupone xene3o BcTpedaeTcs B BHIE coenuHEeHUN. Paccuuraiite MaccoByto
JIOJIIO JKeJie3a B KaXJA0M coenHeHuu. Kakoe mpupoHoe coeAMHEHNE UMEET caMoe
BBICOKOE 3HAUEHUE MACCOBOM J10JIM kene3a?



HasBanue npupoanoro | Xumudeckas ¢popmyJia Coaepxanmue xkese3a
coeTHHEHHS (B %)
MarHuTHBIN KeIE3HSIK Fe304
(Mar’eTur)
KpacHblii sxene3Hsk Fe203
(remaTur)
[InaToBBIH JKeIE3HIK FeCO3
(cunepur)
CepHblii KOom4YenaH FeS2
(upwuT)

4. B npupone Menp BCTpeyaeTcs B BUJE COEIAMHEHUH. PaccumTaliTe MaccoBYIO
JIOJIF0 MEJIM B KAXKJIOM COeIMHEHHU. Kakoe MpUpoJHOE COEIUHEHUE UMEET CaMoe
BBICOKOE€ 3HAYE€HHME MACCOBOM J0JIU Meau?

HazBanue npupoanoro | Xumudeckas ¢popmyJia Conepxanue Mmeau
CoeTUHEHNs (B %)
Menuslii Oeck Cu2S
XaabKONUPHUT (MEIHBIN CuFeS2
KOJTYE/IaH)
Manaxut (CuOH)2CO0O3
Kymnpur Cu20

5.B kakom OKCHJAC MCAH MaCCOBasd A0JIsI OTOI0 3JICMCHTA BBIIIIE?

KpuTtepun oueHuBaHus:

Ouenka «5» - 18-200
Orenka «4» - 15-176
Ouenka «3» - 12-146
Oruenka «2» - MeHee 120

Tema 3.2. ®DU3UKO-XUMHUYECKHE CBOIICTBA HEOPTrAHUYECKUX BelIeCTB

dopMa TeKylero KOHTPOJA —

nabopaTtopHas pabora

Koa koutpoaupyemoii komnerenuuu — OK 01, OK 02

TecTOBOE 3a1aHHe:

TCCTUPOBAHUC, IIPAKTHUYICCKAA

pabora,

1.13 npeasioxkeHHOr0 NMepevYHsl TUINOB peaKkuuil BbIOepHUTe 1BAa TUNA PeAKIHH,
K KOTOPbIM MOKHO OTHECTH B3aMMOJEHCTBHE 1IEeJ0YHbIX METANIOB ¢ BOAOM.

1) kaTanuTuveckas
2) roMoreHHas
+ 3) HeoOpaTumast

+ 4) OKUCIUTENHLHO-BOCCTAHOBUTEIbHAS

5) peaknus HeWTpanU3aluu
2.U3 npenjio;KeHHOro NMepevHsi THIOB peakNuil BbIOEpHTE IBa, K KOTOPBIM
MOKHO OTHECTH B3aHMO/IeiiCTBHE ITHJIEHA ¢ BOJOPOIOM:



+ 1) mpucoenuuenus

2) 3aMeIIeHUs

+ 3) KaTanuTHYeCKas

4) 3AMMUHUPOBAHUS

5) HekaTtaIuTH4IECKas

3.13 npeasioKeHHOr o0 nepevHsi BelleCcTB BbIOepPUTe 1BA BelleCTBA, peaKkuusi
TEPMHUYECKOT0 pa3ioKeHUus KOTOPBIX  SIBJIfIETCHA OKHCJIMTEIbHO-
BOCCTAHOBUTEJLHOM.

1) kapboHaT aMMOHUS

2) ruaApokapOoHaT Kanus

+ 3) HUTpaAT aMMOHUS

+ 4) HUTpPAT ATFOMUHHUS

5) TUAPOKCHU ATFOMUHUS

4.3 mnpemsIOKEHHOr0 TMepedYHsl BelleCTB Bbi0epuTe /[Ba BelleCTBa,
B3aMMO/IeiicTBHE KOTOPBIX ¢ HATPHEM SIBJISIETCS peaKiueii 3aMenieHust.

1) auerunex

+ 2) docdop

3) Kucnopon

4) a3oT

+ 5) aTanon

S5.M3 npem1o:KeHHOr0 TiepedyHsi BellecTB Bbl0epuUTe [Ba BelleCTBA,
B3aMMOJENCTBHE KOTOPBIX ¢ A30THOM KHUCJIOTON He ABJSAECTCH OKHCIUTEIbHO-
BOCCTAHOBUTEJIbLHOM peakuue.

+ 1) ammuak

+ 2) TUAPOKCU]T ATTFIOMUHUS

3) cepebpo

4) maruui

5) meap

6.3 nmnpemio:KeHHOro TiepevyHsi BellecTB BblI0epuUTe [Ba BelleCTBA,
B3aUMO/IeificTBHE KOTOPBIX C TMIPOKCHIOM HATPUS SIBJISETCH OKUCIUTEIbHO-
BOCCTAHOBUTEJbHOM peakiuei.

1) cepoBosiopoa

+ 2) okcun azota(lV)

+ 3) cepa

4) okcup cepsi(IV)

5) cepHas KucCioTa

7.3 mpensioKeHHOTO MNepe4yHsi BbIOepuTe [Ba THINA pPeaKUHil, K KOTOPbIM
MOKHO OTHECTH B3amMojieiicTBue 0eH30J1a ¢ BOAOPOAOM.

1) sTepudukanyum

2) HeWTpan3auu

3) 3amMmerieHus

+ 4) npucoeTMHEHUS

+ 5) ruipupoBaHus

8.3 mnpensiokeHHOro nmepedyHsi BbIOepUTEe JBe PpeaKkmuu, KOTOpble He
SIBJISIIOTCH OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIMM.



1) paznoxenue oxcuaa prytu(ll)

+ 2) pazyoxeHue rujipokapOooHaTa Kaablus

3) B3aUMO/JICHCTBUE CEPOBOIOPOIa C OpOMOM

4) B3aUMOJIECTBUE METaHa C KUCIOPOIOM

+ 5) paznoxxenue rugpokcuaa meau(Il)

9.13 mpeasioxkeHHOTO0 NepeyHsl BellleCTB Bbl0epUTe 1BA BellleCTBA, peaKkIus
pa3i0KeHUs1 KOTOPBIX SIBJISIETCH OKMCJIANTEIBLHO-BOCCTAHOBUTEILHOM.

1) Ca(HCO:s):

+ 2) Mg(NO:s).

3) H2SiOs

4) Cu(OH):

+5) KCIOs

10.M3 mnpeayio:KeHHOr0 IepeYyHsi THUIIOB peakluil Bbi0OepuTe ABa THIIA,
KOTOPBIM COOTBETCTBYET peaKlusi MPOMbINLIEHHOT0 MOJyYeHUs] MeTaHoJa,
cxema kotopoii CO + 2H: «» CHsOH.

+ 1) katanuTuueckom

2) HEKaTaTUTUYECKOM

3) HeoOpaTuMoi

4) >HAOTEPMUUYECKON

+ 5) 5K30TEpMUUECKOM

11.A3 mnpemyioKeHHOr0 TMepedYHsi THUIIOB peaknuili BblIOepuTe JBa THIIA,
KOTOPBIM COOTBETCTBYET B3aUMO/IeiiCTBUE KAJBIUS U COJAHONH KHCJIOTHI.

1) coenunenus

+ 2) BK30TEPMUUECKUM

+ 3) 3aMelieHus

4) >HAOTEPMUYECKUM

5) obmeHa

12.13 npenyioKeHHOr0 TIepeYyHsi THUIOB peakunuii BblI0epuTe aBa THIIA,
KOTOPBIM COOTBETCTBYET B3aMMOJAECTBHE METAHA C a30THOM KHCJIO0TOM.

+ 1) 3amerenus

2) oomeHa

3) obpatumoit

+ 4) HeobpaTtumoit

5) KaTaIUTHYECKOMN

13.13 mnpeaio:KeHHOr0 IepeYyHsi THUIIOB peaklnuil Bbi0OepuTe JABa THIIA,
KOTOPBIM COOTBETCTBYET B3aMMO/IeiiCTBHE OKCHU/IA KAJbIMS C BOAOM.

1) 3amernieHus

2) PHAOTEPMHUUYECKUM

+ 3) PK30TEPMUUECKUM

+ 4) coequHeHUS

5) KaTaIUTHYECKUM

14.3 npeayioKeHHOr0 IepedYHs THUIIOB peakuuil BblOepuTe IBa THIIA,
KOTOPBIM COOTBETCTBYET B3aMMO/eCTBHE NMPONAHA U OpOMA NMPU KOMHATHOM
TeMIepaType Ha CBeTy.

+ 1) OTHOCHTCS K PEaKIUsiM 3aMeIICHHSI



2) NIpUBOJUT K NPEUMYIIECTBEHHOMY 00pa30BaHuI0 2-OpoMIpoIiaHa

+ 3) NpUBOJIUT K IPEUMYIIIECTBEHHOMY 00pa3oBaHuio 1-OpomMiponaana

4) mpoTeKaeT C pa3pbIBOM CBSI3H MEX]y aTOMaMH yIiepoja

5) siBnsieTCS KaTaIMTUYECKUM MIPOIIECCOM

15.13 npeay1oKeHHOr0 NMepevYHsi THUIOB peakuuil BbIOepuTe 1Ba, K KOTOPbIM
MOKHO OTHECTH pPeaKUHI0 MOJyYeHUsl aMMHuaKa, cxeMa KoTtopoi N2 + 3H: «
2NHs.

+ 1) kaTanuTHyecKas

2) HeKaTaIuTU4YecKas

3) oOMeHa

4) 3aMelieHns

+ 5) coeuHeHUs

IpakTuueckas padora: CocraBieHUE ypaBHEHUNH XUMUUYECKUX PEAKIIUN C
y4acTHEM TPOCTHIX W CJIOKHBIX HEOPTAaHWYECKUX BEIIECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX 2JIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBAaHHHN U
aM(OTEepHBIX THUIAPOKCUIOB, HEOPTraHUYECKUX COJICH, XapaKTEePU3YIOIINX HUX
CBOMCTBA.

Pemiennie  MpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUUYECKUX 3aJlaHUN  Ha
CBOMCTBA M MOJIyYCHUE HEOPTAaHMYECKUX BEIIECTB

JlaGopaTopHasi padora «CBoiicTBa METAJUIOB M HEMETAJJIOBY.

UccnenoBanne ¢u3nueckux M XHMHUYECKHMX CBOWMCTB METANIOB U
HEMETAJJIOB. PenieHne SKCIEepUMEHTANIBHBIX 3aJlad MO0 CBOMCTBAM XHMHUYECKUM
CBOMCTBaM METAJJIOB M HEMETAJIJIOB, IO PACTIO3HABAHUIO U MOJYYEHUIO

IIpakTnueckas padora 1: CocraBieHue ypaBHeHU XUMHYECKHX pPeaKIuii
Heab padoThl
Hayuutbcs coOCTaBisiTb ypaBHEHUSI XHMHYECKHX pEaKIUid C  ydyacTHEM
HEOPraHMYECKUX BELIECTB M XapaKTepHU30BaTh UX CBOWCTBA.
TeopeTnvyeckne 0CHOBBI
Heoprannueckne BemecTBa JeisITCS Ha:
o Ilpoctbie (MeTabl U HEMETAILIbI)
o CioxHble (OKCUbI, KUCIOThI, OCHOBaHUSI, COJIH)
OcCHOBHBIE KJIACChl HEOPTraHUYECKUX COCTUHEHUI:
o OKcuabl: OCHOBHBIE, KUCIOTHBIE, aM(bOTEpHbIE
o Kucaorbl: 6eCKHCIOPOIHBIC U KHCIOPOICOACPKAIIIHE
o OcHoBaHMs: pacTBOpUMbBIE (IIIEJI0YN) U HEPACTBOPUMBIE
o Coamu: cpeanue, KUciable, OCHOBHBIC
IopsioK BbINOJTHEHUS PadOTHI
1. Onpenenuth TUN XUMHYECKON peakinU
2. 3anmcaTh (GOPMYITBI UCXOTHBIX BEIIESCTB
3. CoctaBuTh GOPMYIBI TPOTYKTOB PEAKITUU
4. PacctaBuTh KO3 PULIHEHTHI
5. YkazaTh yCJIOBUSI IPOTEKAHUS PEaKLIUU
IIpumeps! peakuuii



Peakuuu ¢ okcugamu:
« BsaumoneiictBue ocHoBHOro okcuma ¢ Bogoi: CaO + H,0 = Ca(OH),
(oO6pa3oBaHue MIETOUH)
o Peaknus kuciotHoro okcuaa ¢ ocHoBanuem: SO, + 2NaOH = Na,SO; +
H,0
Peakuum ¢ kucjaoramu:
o Heiirpanuzauusa: HCl + NaOH = NaCl + H,0
o Brrtecuenne Bogopoaa: Zn + 2HCl = ZnCl, + H, T
Peakuuu co mesouamu:
o C xucnorusiMu okcuaamu: 2KON + CO, = K,CO5; + H,0
o C comsmu: CuSO, + 2KOH = Cu(OH), | +K,S0,
3amaHus 1Jisl CAMOCTOSITEILHOI PadoThI
CocTaBbTe YypaBHEHMS peaKIU:
1. BsauMonaencTBHe OKCHIa KaJIbILMSI C BOION
2. Peakius cepHOM KHUCIOTHI C TUIPOKCUIOM HATPHS
3. Tlomyuenue xnopuaa meau (1) u3 Meau u ConsTHON KUCIOTHI
4. BzauMojeicTBHE THAPOKCH/IA KaTUs C YTIICKUCIIBIM Ta30M
5. Peaxnus oomena mexnay cyiabharom meau (II) u ruapokcuiom HaTpus
TpedoBanust kK opopmiIeHNIO
1. 3anucatb HOMEp 3a1aHUA
2. CocTaBUTh YpaBHEHUE PEAKIIUU
3. YkazaTp TUII peakinuu
4. PacctaBuTh KO3(DPUITHEHTHI
5. OTMeTuTh NpU3HAKU peakiuu (0CaaoK, ra3, I[BET)
6. CnenaTh BBIBOJ O CBOMCTBAxX BEIIECTB
KoHTposbHbIE BONIPOCHI
1. Kakue TUIbl XMMUYECKUX PEaKIUii Bbl 3HaeTe?
2. Kak onpenenuTs BO3MOKHOCTh MPOTEKAHUS PEeaKIIun?
3. Uto Takoe amdorepHocts? [IpuBeauTe mpuMepsl.
4. Kakue npu3HaKky yKa3blBalOT Ha MPOTEKAaHUE XUMUYECKON peakiuu?

IIpakTuyeckas padora 2:

Tema: CocraBieHne ypaBHEHHM XUMUYECKUX PEAKIHUI C y4acTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHUYECKUX BEILECTB.

Heab padorbi: PemieHue NpakTUYECKUX 3aJaHUM MO OCTaBICHUIO YpPaBHEHUU
XUMHYECKHX PEAKUUMHA C YYaCTHEM NPOCTBIX U CJOXKHBIX HEOPraHWYECKHUX
BEIIECTB, IOBTOPEHNE OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTMHEHUM.
OoOopynoBanmue:

1.YueOnuk

2. Terpanp

3.Pyuka

4 Ilepuoanueckas cucrema xumudeckux snementoB J[.1. Menaeneesa

S.bnaHk ¢ 3agaHusAMU

OcHOBHBIE TeOpeTHYECKHE MOJ0KEHHS



NOBTOPUTH KJIACCH(PHKALMIO HEOPraHUYeCKHX CoOeJMHeHMH (CM. 11O
npeabIIyIIAM padoTam)
3aganus:
1.Ykaxkure BelmecTBa, KOTOpPble HEO0XO0AUMO HCHOJb30BATH LISl

NpeBpaLleHn:
P— P203; — P20s —Bas(PO4): - BaHPO: — Ba(H2PO4): — HsPOa,
1) Boaa;2) kucaopoa;3) okcua 0apusi;4) xaopua 0apusi;S) cepHasi KHCJI0TA.
OcyiecTBUTE LEMOYKY MpEeBpalleHUil, Ha30BUTE BCE BEIIECTBA B IIEMOYKE HU
ONpENENINTE UX KJIacc.
Pewmenue:
JJist ocyliecTBIEHUS LETIOYKU IPEeBPAILIEHU HEOOXO0AUMBI CIEAYIONINE BEIECTBRA:

o Kucnopon (O2) — nns okucinenus pochopa 10 P,03 u P,0g

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

o Xmopun Oapus (BaCl,) — 1ns  nomyuenus rugpodocdara  u
muruapodocdara 6apus

o Cepnas kucnora H,SO, — nns mpeBpamenust ¢ocharoB B dochopHyIo
KUCIIOTY

Ienmoyka npeBpalIeHui:

1. 4P+ 30, - 2P,05 ®ochop + xucmopoa — okcua ¢ocdopa (III) (mpocroe
BEIIECTBO + MPOCTOE BEIIECTBO — OKCH/I)

2. P,O3; + 0, —» P,05 Okcuna docdopa (IIl) + kucnopon — oxcun docdopa (V)
(oxcup + POCTOE BEIMIECTBO — OKCHI)

3. P,05 + 3Ba0 — Ba;3(P0,), Okcun docdopa (V) + okcun Gapus — docdar
Oapust (OKCHI + OKCHII — COJIb)

4.  Baz(PO,), + 2H,0 —» 3BaHPO, + H3;P0, ®ocdar Oapus + Boga —
ruapodocdar Gapus + ¢ochopHas kuciora (coimb + BojJa — KHCIAs COJIb +
KHCJIOTA)

5. BaHPO, + H,SO, — Ba(H,P0,), + H,O0 Twumpodochar Oapus + cepHas
Kkuciiota — auruapodocdar 6apus + Bojma (Kucias Cojib + KHUCIOTa — KHCIIAs
CoJib + BOJIA)

6. Ba(H,PO,), + H,SO, —» 2H;P0, + BaSO, !luruapodochar b6apus + cepHas
kuciota — QocdopHas kucimora + cynbdar O6apus (kucias coiib + KHCIOTa —
KHCJIOTa + COJIb)

2. Onpenenute MeTasuI, KOTOPBIH 00pa3yeT ¢ XjJopom colib coctaBa MeCls
+ A Al; B Mn; B Ag; IT" Cu.
Pemenne:
1. Paccmotpum  dopmyny comu MeCls — 9310 xmopua Meramia ¢
BaJICHTHOCTHIO I11.
2. IlpoBepum KaXIpIii BapUaHT:
o Aumwmunuii (Al) umeeT noctossHHy10 BaneHTHOCTH 111, o6pazyet AICIs
o Mapranen (Mn) moxeT umetsb pazasie BaaeHtHoctu (I, 111, IV, VII), Ho He
oOpazyet crabunbHOro coenunenus ¢ popmynon MeCls
o Cepedpo (Ag) umeer BasieHTHOCTH |, 00pazyeT AgCl
o Menb (Cu) umeert BanentHoctu I u I, o6pazyer CuCl unu CuCl:



3. Tonpko amomuuuii obpasyet xjopun c¢ dopmynod MeCls, rae meramn
nMeeT BaIeHTHOCTS 11 1 coenunsercs ¢ TpeMs atToMaMu XJiopa.
Takum oOpa3zom, npaBuiIbHBIN 0TBET — A (Al).

3. Pacnonoxute COE€IUHEHUS B COOTBETCTBUM CO CXEMOM NPEBPAILCHUN:

KHUCJIOTHBIN OKCUJT — KHCJIOTa — COJIb — OCHOBHBIM OKCHUJL
A CuO B Cu(NOs)2B HNOsI" N20s
Pemenne:
Jlns  pemieHus 3amaddl HY)KHO PacCIOJIOKHUTh COCAMHCHHS COTJIACHO CXEME
IIPEBPAILICHUN:

e KHUCJIOTHBIH OKCHJI — KHCJIOTa — COJIb — OCHOBHBIM OKCH/I
AHaJIN3 cOeTUHECHU:

o N,05 — xucnotHsIit okcup (oxcuy azora (V))

o« HNO3; — kucnora (a3oTHast KMUCJIOTA)

e Cu(NO3), — conb (autpat meau (II))

o CuO — ocHoBHbIit okcua (oxcua meau (11))
IMocsienoBaTEILHOCTD MPEeBPAIEHHI :

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

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

3. 2Cu(NO3), 5 2Cu0 + 4NO, + O, (coap — OCHOBHBII OKCHI)
OrBer: ' > B—>b— A
(1“116 ' — N205, B — HNO3, b — CU(NO3)2,A - CU.O)

4. CocTaBbTe ypaBHECHMS PEAKIIUNA MO HUXKE MPUBEJCHHBIM CXEMaM:
a) Na — NaOH — NaCl — NaNOs6) K — KOH — K2S0Os— KClI
B) Mg — MgO — Mg(NOs): —»Mg(OH):r) Fe — FeCl— Fe(OH)2— FeSOs4
HA30BUTE BCE BEIIECTBA B LIETIOUKE U OMPEACIUTE UX KIIacC
a) Na — NaOH — NaCl — NaNO3
1. Na — NaOH 2Na + 2H,0 —» 2NaOH + H, T
o Harpwuii + Boga — rugpokena HaTpus + BOIOPO]
o Na — menouyHoy MeTal1
e NaOH — ménoun
2. NaOH — NaCl NaOH + HCl —» NaCl + H,0
I'mppokcua HaTpus + consiHas KACJI0Ta — XJIOPHJ HAaTpus + BoJa
o NaCl — cpennss conb
3. NaCl — NaNOs NaCl + AgNOs; — NaNO; + AgCl |
o Xuopuna HaTpusi + HUTpAT cepedpa — HUTPAT HATpUA + XJIOpHUA cepedpa
o NaNOs — cpenssis coiib

0) K - KOH — K:SO:— KCI
1. K— KOH 2K + 2H,0 - 2KOH + H, 1
o Kamuit + Boga — ruapokcu kanus + Bogopo.I
e K — mrenounoit MeTani
e KOH — ménoun



2. KOH — K:SO4 2KOH + H2S0, — K2S0, + 2H,0
[Munpoxcuy kamus + cepHast KUCI0Ta — CynbdaT Kajaus + Boja
o KiSOs — cpennsisi conb
3. K;S0, = KCIK,S0, + BaCl, —» 2KCl + BaS0, |
o Cynbdar kanus + xyuopua 6apus — XJIOpUI Kainus + cyibdart oapus
o KCIl— cpennsis conb

B) Mg —» MgO — Mg(NOs). -Mg(OH):

1. Mg — MgO 2Mg + 0, - 2Mg0O

o Maruui + KUCI0pO — OKCHJ MAarHus

o Mg — ménoyno3eMenbHBIN METaII

e MgO — ocHOBHBII OKCH]T

2. MgO — Mg(NOs): MgO + 2HNO, —» Mg(NO3), + H,0
Oxkcua maraus + a3oTHasi KUCJIOTa — HUTPAT MarHug + Bojia

o« Mg(NO3), — cpenHnsisi Coyib

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

o Hurtpar mMarausi + rUApOKCUJ HATpPUs —> THUIAPOKCHI MarHusi + HUTpaT
HaTpus

o Mg(OH). — ocHoBanue

r) Fe — FeCl:— Fe(OH): — FeSO:
1. Fe — FeCl. Fe + 2HCl —» FeCl, + H, T
o Keneso + comsHas kucnora — xyuopuj xenesa (1) + Bogopon
o Fe — nmepexonHbIit MeTaI
o FeCl. — cpennsis conn
2. FeCl, —» Fe(OH),FeCl, + 2NaOH — Fe(OH),\downarrow + 2NaCl
o Xmopupa xene3a (II) + runpokcun Hatpus — Tuapokcun skenesa (II) +
XJIOPH]T HATPUS
o Fe(OH). — HepacTBOpHMOE OCHOBaHHE
3. ** Fe(OH), — FeSO, ** Fe(OH), + H,SO, — FeSO, + 2H,0
o T'mapokcun xenesa (I ) + cepnas kucnora — cynsdar xenesa ( II) + Bona
o FeSO4— cpennss conp

5.CocTaBbTe MOJEKYJSIPHbIE YpPAaBHEHUS pEAKIUN sl OCYIIECTBICHUS
MIPEBPALLEHUN 110 CXEMaM:
a) Hutpat Menu(ll) —okcun meau (II) — xnopun meau (II) — runpoxcun meau
(IT1) — oxcua menu (II) — xmopua meau (II) — murpar meau (II) — cynwsdar mean
(IT) — cynbdadapus;
Pemenne:
[enouka npeBpalieHuii:
Cu(NO3), — CuO - CuCl, - Cu(OH), —» CuO — CuCl, -» Cu(NO3), -
CuS0O, — BaS0,
YpaBHeHUs peaKkuuii:

1o]

1.Pasnokenne aurpara Mean tpu HarpeBanun: 2Cu(NO;3), - 2Cu0 + 4NO, + 0,



2. B3aumojaeicTBHUEe OKCHIa MEIU C COJITHOM KMCIIOTOM:

CuO + 2HCI - CuCl, + H,0

3. [Tomyuenne ruapokcuma w™emu peaknueir obmena: CuCl, + 2NaOH -
Cu(OH), ! +2NaCl

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

5. BzaummopetictBue okcuma meau ¢ xinoposogopoaom: CuO + 2HCI - CuCl, +
H,0

6. [Tonyuenue Hutpara wmeau peakuueir oo6mena: CuCl, + 2AgNO; —
Cu(NO3), + 2AgCl |

7. Tlonyuenwme cynbdara Mmeaum peaxknued oOmena: Cu(NO;), + H,SO0, —
CuSO4 + 2HNO;4

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

{o]

6./lanbl BemlecTBa: HUTpAT HATPUS, COJSHAsI KHUCIIOTA, IUHK, okcunx meau (II).
Kak MOXHO TMOJyYHUTh M3 HUX WU MPOAYKTOB UX B3aMMOJICHCTBHS JBa MPOCTHIX U
YeThIpEe CJOXKHBIX BelecTBa?  3amuIIUTE COOTBETCTBYIOIIME  ypaBHEHUS
XUMHYECKUX PEAKIIHH.
Pemenmne:
IIpocTsie BemecTBa:
o Bomopon (Hz)
o Mens (Cu)
CJi0:)kHbIC BellecTBa:
1. Xnopuxa vatpus (NaCl)
2. Hutpar nuaka (Zn(NO3z),)
3. Xunopun mmunaka (ZnCly)
4. Boga (H,0)
YpaBHeHus1 peakuui:
1. TMoaydenue Bogopona: Zn + 2HCl = ZnCl, + H, T
(B3auMopeiicTBHE ITMHKA C COJITHOM KUCIOTOM)
2. BoccranoBiaenne meau: CuO + H, = Cu + H,0 (BoccranoBnenune okcuna
MeJIM BOJOPOJIOM)
3. Monyyenne xnopuga natpusi: NaNO; + HCIl = NaCl + HNO; (Peakmus
oOMEHa MEXTy HUTPATOM HATPHUS U COJITHON KHCIIOTOM)
4. Tlomyyenne Hurpata uuHka: Zn + 4HNO; = Zn(NO3), + 2NO, T
+2H,0 (PactBopeHune LMHKA B @30THOM KHUCIIOTE)
5. MMoayuenne Boawi: 2ZHCI + CuO = CuCl, + H,0 (B3aumoaeiicTBue okcuaa
MEJIM C COJITHOM KUCJTIOTOM).
6. Moayyenne xmopuaa muuka: Zn + 2HCl = ZnCl, + H, T (IloBTOopHOE
B3aMMOJICVCTBUE IMHKA C COJSHOW KHCJIOTOM ISl TOJIYYECHHUS JPYroro
IPOJIYKTA).



PelieHne NPaKTHKO-OPHEHTHPOBAHHBLIX TeOPeTHYECKMX 3aJaHUIl Ha
CBOICTBA U MOJIyYeHHE HEOPTAHUYECKUX BellleCTB
IIpakTUKO-OpHEHTHPOBAHHBbIE 32JaHHS 110 HEOPTAHNYECKNM BellleCTBaM
3ananmue 1. IlonyyeHnune u cBOMCTBA KUCJI0POAA
YcaoBue: B nabopatopun HEOOXOIUMO MONYYUTh KUCIOPOJ M3 IEpMaHraHarta
Kayusi. OnuimTe crnocod MoJydYeHUs U JOKAKUTE HATMYUEe KUCIOPOo/a.

Pemenne:
1. Tonyuenwue:

o Peaxkums paznoxenusi: 2ZKMnO, t—> K,MnO, + MnO, + 0, T
o CobOupaeM raz METOJIOM BBITECHEHHS BOJIbI

2. Jloka3aTenbCTBO HAJIUYUS:

o Trneromas 1yuynHKa IpKO BCIIBIXUBAET B COOPaAaHHOM Ta3e

3apanue 2. CBoiicTBa KHCJIOT
YcaoBue: Kak g0oka3aTh, 4TO COJISTHAs KHMCJIOTA SIBISCTCS CHJIBHOM KHCJIOTOM?
[Ipenyoxure cnocod moydeHus XJI0poBO0PO/ia B IaOOpaTOPHH.
Pemenmue:
1. Jloka3aTeabCTBO CUIIbI KUCIIOTHI:
o BsaumopeiictBue ¢ metaiamu: Zn + 2HCl —» ZnCl, + H, T
o Brolzenenue Bogopoaa Ipu peakiiuu ¢ MeTalljlaMU
2. TlomydeHue XJIOpOBOIOPOIA:
« NaCl + H,SO0, —» NaHSO, + HCI T(npu c1abom HarpeBaHuH)
3apanue 3. CBoiicTBa OCHOBAHMIA
YcaoBue:
[Tonyuute rugpoxcua meau (II) u qokaxkuTe ero OCHOBHBIEC CBOMCTBA.
Pemenue:
1. Tlonyuenue:
- CuS0,4 + 2NaOH - Cu(OH), | +Na,S0,
2. OcCHOBHBIC CBOMCTBA:
« PacrtBopenue B kuciorax: Cu(OH), + 2HNO3; — Cu(NO3), + 2H,0
o H3MeHeHue OKpacKu MHIUKATOPOB
IIpakTH4eckoe NnpuMeHEHUe
1. Kucaopoa ucnoyib3yercsi B MEUIMHE, METAJUTYPIuH, JJIs CBAPKH.
2. ConsiHasi KHUCJOTA TPUMEHSETCS B TMPOU3BOJCTBE YMOOpEHUMH, OYUCTKE
METaJIIOB.
3. T'uapoxcua MeaH MCIOJIB3YETCS B MPOU3BOCTBE KPACOK, KaK KaTaIM3aTop.
[Ipu BBIMOJIHEHUM 3aJIaHUN Ba)XKHO COOJIIOJIATh MpaBWjia TEXHUKH O0€30MacHOCTH U
HCTOJIb30BaTh COOTBETCTBYIOIIME CPEICTBA 3AIIUTHI.

Tema 3.3. [Ipon3BoACTBO HEOPraHUYECKUX BelIECTB. 3HAYEHHNE U IPUMEHEHE
B OBITY 1 HA IPOU3BOACTBE

dopMa TeKyllero KOHTPOJIsi — TECTUPOBAHUE, MTpaKTHUYECcKas padboTa

Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02



TecToBoe 3a1aHue:

1) Kakoe cbIpbé, He MOABEPIIOCH NPOMBILJICHHON nepepadoTke?

+ A) NOAYNpPOAYKT,

B) otxomsl,

C) mponyk,

D) muxra,

E) cbipné.

2) Ilpono/kute mpeaiokeHue. JJICKTPOMATHHUTHOE 000OramieHue OCHOBAHO
HA...

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

+ B) .. paznuuun MarHuTHOW MPOHUIIAEMOCTH WM DJIEKTPUUECKON MPOBOIUMOCTHU
KOMITOHEHTOB ChIPbSI.

C) .. pa3nmuuuu CKOPOCTH TMAaJICHUs] YaCTUIl, UMCIOIINX Pa3HYI0 IJIOTHOCTh WIIH
KPYIHOCTh, B OTOKE >KUJIKOCTH WJIM ra3a Wik Ha JECHCTBUM LICHTPOOEKHON CHUIIBI.
D) .. paznu4HOM cMa4MBaeMOCTU 3EPEH OT/ICIbHBIX MUHEPATIOB BOJOM.

E) .. paznuuuu TemnepaTtyp U mIOTHOCTH YACTHII.

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

A) cynbhun xenesa;

+ B) noBapeHHas CoJib, U3BECTHSK;

C) ammuak, atMoc(epHbIil BO3AYX;

D) Bo3nyx, Boja, moBapeHHas COJb;

E) okcun natpus, Bosa, aTMochepHbI BO3YX.

4) Kakne ObIBaIOT C1OCO0BI MPOU3BOJACTBA CEPHOM KUCJIOTHI?

A) bA0TaMOHHBIN U raTypruuecKuil criocoObl MPOU3BOJICTBA;

B) xumunueckuit u puznueckuii cnocoosl MPOU3BOICTBA;

+ C) KOHTaKTHBIM M HUTPO3HBIN CIIOCOOBI TPOU3BO/ICTBA;

D) npsimoili cuHTE3 BOJIOPOJIa U CEPHI;

E) meTonom annabatudeckoit abcopOmm.

5) UTo CayKMT CHIPHEM ISl IPOU3BOJACTBA CEPHOM KUCJIOTHI?

A) BO31yX, BOJa, HUTPO3HBIC T'a3bl;

B) xnopun Hatpus u amMmMmuaK;

C) CUJIbBUHUT;

+ D) cepHblil kon4enaH.

E) TonbKO cepHUCTBIE ra3sbl.

6) Uro npoucxoauT B NPOMBIBHBIX OAIIHAX C ra30M B NMPOU3BOJACTBE CEPHOM
KHMCJIOTHI U3 KOJI4exaHa?

A) oxnaxmaercs U cxumaetcs a0 24 Mna;

B) opomatorcst pa30aBieHHON CEPHOM KUCTOTOM.

C) ounaercst OT NMbUIH;

+ D) ounmiaeTcst oT MbITIbsIKa U PTOpA.

E) opomatorcst KOHIEHTPUPOBAHHOW CEPHOU KUCIOTOM.

7) Uem opomIa0TCH NPOMBbIBHBbIE 0ALIHU B IIPOM3BOJACTBE CEPHOIl KHUCJIOTHI U3
KoJIyeaaHa?

+ A) pa30aBiIeHHOMN CEpHON KHUCIIOTOM;

B) KoHLIEHTpUPOBAHHOM CEPHOM KHUCIIOTOM;



C) BojOM.

D) pactBopoM xsopuaa HaTpus;

E) paz0aBieHHON CONSIHON KUCIOTOM.

8) Kakoe cpIpbe HCIIOIB3YIOT B IPOU3BOACTBE aMMHUAaKa?

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

B) Boay, Bogopos, aTMochepHbIid BO31YX.

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

D) ammuaxk, BoJIOpo/1, BOJY.

E) Bomopon, a3oT.

9) Ilom kakuM [JaBjeHHEM TPOUCXOAUT TMepBasi CTaausi NPOU3BOACTBA
A30THOM KUCJOTHI ¢ ABYMS CTYNEHSIMM TaBJIeHUs1?

+ A) 0,42 Mna;

B) 0,108 Mia;

C) 14 Mna;

D) 0,8 Mra;

E) 11 MIla

10) Kakoii mpoAyKT HAXOAMT NPHMMEHEHHEe B MbLIIOBAPEHUH, B NIPOM3BOJCTBE
ITJIMHO3éMAa — MOJYNPOAYKTA JJIsl MOJTYYeHHsS] MeTA/UINYECKOro aJIOMUHUSA, B
JIAKOKPACOYHOI, He(pTenepepadaThIBAKOLIEH NMPOMBbILLICHHOCTH, B
NPOMU3BOICTBE MCKYCCTBEHHOI0 HIEIKA, B MPOMBIILIEHHOCTH OPraHU4ecKoro
CHHTE3a U APYTUX OTPACJSAX HAPOJAHOIO X03sHcTBa?

+ A) enkuii HaTp;

B) consinas xucnora;

C) cepHas KUCIOTa;

D) kanpuuHUpOBaHHAsA COJA;

E) a3otHas kucnora.

11) Yem nepeHocuTcsi TOK NPOBOJXHUKAX MEePBOro poaa?

+ A) sJIeKTpOHAMHU;

B) monexynamu;

C) atomamu;

D) nonamuy;

E) neiitponamu.

12) Kak Ha3bIBaeTcsl Mpouecc, Npu KOTOPOM NMPOXO0:KIEHUH JTEKTPUIECKOro
TOKA 4Yepe3 JJIEKTPOJHMT HA 3JIEKTPOAAX, NPOMCXOAMT Ppa3psii HOHOB M
BBIJIEJIAIOTCS COOTBETCTBEHHO BelecTBa?

A) pacTBOpeHUEM;

+ B) sanekrponuzom;

C) xoHaeH caIMe;

D) neronaruei;

E) abcopbuueii.

13) K kakom 000pyioBaHMH OCYHIECTBJSIOT J3JICKTPOJIU3 XJOPHUCTOIO
HaTpusa?

A) B Ba"Hax ¢ ¢punpTpyroniei quadparMoit U amOMUHUEBBIM KaTOI0M;

+ B) B BaHHax ¢ QuibTpyronieit quadparMoi U xKeae3HbIM KaTOI0M;

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



D) B BaHHax ¢ GpuibTpytonieil niuagparmMoil ¥ IIATHHOBBIM KaTOA0M;

E) Bce oTBETHI BEpHBIE.

14) Ha 4eM mpouMCXOAMT BbIJeJICHHME BOAOPOAA INPH NPOM3BOACTBE EIKOIO
Harpa?

A) He IPOUCXOUT BBIJICTICHUS BOJIOPO/IA;

B) Ha acbectoBoii nuadparme;

+ C) Ha KaToj¢;

D) na aHoge.

E) B BogHOM pacTtBOpE.

15) O kakoM rasze uaér peyb: B OOBIYHBIX YCJIOBHAX OeCHBETHBIM ra3 ¢
pe3KuM crneuu(puYecKMM 3amaxoM, ¢ Temmneparypod kumnenusi - 84,8°C mu
Teminepatypoii miasjaenus - 114°C. Xopouo pactBopum B Boje?

A) xiop;

B) cepHucThiii ras;

+ C) XJIOpUCTBINA BOJIOPOSI;

D) cepoBogopop;

E) yrnexucinelii ras.

16) Kakoii merox muMeeT TNPAKTHYECKOe 3HAYEHHE MNPH NOJYYEHHH
XJIOPUCTOro Bogopoaa?

+ A) npsiMOi CUHTE3 U3 BOAOPO/Ia U XJI0Pa;

B) cynsdarabiii MeTOT;

C) u3BnevyeHue U3 NpoayKTOB XJIOPUPOBAHUS OPTaHUYECKUX COCITMHEHUM;

D) rannypruueckuii METO;

E) meTon 1BOMHOr0 KOHTAaKTUPOBAHUSI.

17) Kakme 1aBe moc/jeaoBaTejbHbIe CTaAUU BKJIKYaeT MPOU3BOACTBO
CHUHTETHYECKOH COJISTHOM KHCJIOTBI?

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

+ B) cuHTe3 XJIOPUCTOTO BOJIOPOJA U3 XJIOpa U aOCOPOIUIO XJIOPUCTOTO BOJOPOAA
BOJIOM;

C) xoHBepcus XJIOPOBOAOPO/Ia, aA0COPOIIHIO XJIOPUCTOTO BOJOPOAA BOIOM;

D) cuHTe3 XJIOpUCTOro BOJOPO/Ia U3 XJIopa, epepaboTKa XJIOPUCTHIX ra30B;

E) cunTe3 Bomopoaa u3 xyopa, nepepadboTrka ra3os;

18) Kakoe ycJjioBHe 10/2KHO OBITH YYTEHO NPH IOAa4ve XJIOPa M BOAOPOAAa B
ropesiky me4u (IMpoM3BOACTBO COJISIHOM KHCJIOTBI METOAOM aauadaTudeckoii
abcopOumu):

A) ra3pl OJAI0T B TOPEJKY MEYX B COOTHOIICHUH, 00ECTIEUNBAIOLIEM HEJJOCTATOK
YIJIEKHUCIIOTO Tasa.

B) rassl mogaroT B TOpeniky meyd B COOTHOILIEHUH, 00ECTIEUYMBAIOIIEM HEAOCTAaTOK
KHCIIOpOAa.

C) ra3pl moaaroT B TOPEJKY MEYH B COOTHOIICHHH, OOECIICUMBAIOIIEM H30BITOK
XJI0pa.

+ D) ra3bl NoJa0T B rOPENIKy Me4Yr B COOTHOLIEHUH, 00ECIEeUUBAIONIEM H30BITOK
BOZOpPOAA.

E) net BepHoro orsera.



IIpakTHyeckas padora:

3aganue 1. CocTraBpTe ypaBHEHUS, OMMCAHHBIX B TEKCTE PEAKIIUN.

N3BecTHO, 4TO B MUpe q00bIBaeTcss npuMepHo 100 MUIUIMOHOB TOHH MOBapeHHOM
conu B rof. Ha muineBble HYX bl pacXOAyETCs OKOJIO OAHOM YETBEPTOM YACTH
aToro konudectsa. Kyna ke uzuer ocranpHas Cob?

[loBapeHHast coyib COBEPUIEHHO HEOOXOJMMAa MPU MPOU3BOJCTBE MSICHBIX U
pPBIOHBIX KOHCEpPBOB, OHA MCHOJB3YETCA B METALUTypPrUYecKoil oTpaciu
MPOMBIIJICHHOCTH, MpU 00padOTKE MEXOB W pa3IMYHBIX KOX, B THpOIECcCce
MIPUTOTOBJIEHUSI MBbUIA, WAET JJI TOJYyYEHHUS KAJIBLIMHUPOBAHHOW COJBI,
npuMeHsieTcss B Menuurae. OCHOBHON MOTPEOUTENb COJIM — XUMHUYECKasi OTpacib
IPOMBIIIEHHOCTH. B 3T0#l 001acTH MCIONIb3yeTcs He TOJbKO caMa COJib, HO U
AJIEMEHTHI, COCTABIISIIOIINE €€. B mponecce anekTposnza €€ pacTBOpa MOIYyYarOT
XJIOp, BOJAOPOA M enakuii HaTp. M3 pacTBopa €IKOro HaTpa MOJy4yaroT TBEPAYIO
menoyb — kayctuk. CoenHss BOAOPOA C XJIOPOM, MOJYyYAOT CONSIHYIO KUCIIOTY.

Pemenue K 3aaHu1O0:;
lano:
o OO6mas nob6prya moBapeHHou conu: 100 MitH T/TOI

1
o Pacxon Ha nuIIEeBbIC HYX/IbI: S OT 00I1IeET0 KOJIMYeCTBa

Pemenue:
1. Haiizem KOJIUYECTBO COJIM, pACXO1YEMOE Ha MUILEBHIEC HYK/IbI.

100
v 25 MJIH TOHH

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

3. OCHOBHBIE HANPABJICHHS UCTIOIB30BAHMS COJTU TTIOMUMO MUIIEBBIX HYKI:

o XuMuHUecKasi IPOMBIIUICHHOCTh (MPOU3BOACTBO XJI0pa, TMAPOKCUIA HATPUS,
COJIbI)

o KomMyHanbHOE X035UCTBO (ITPOTUBOTOJIOJIEAHBIE PEATCHTHI )

o Menaununa (HU3NONTOTHIECKUI PAaCTBOP, AHTHCETITUKH )

o TekcTuibHas MPOMBIIUICHHOCTH (OTOCTMBAHKIE TKAHEH )

o IIpou3BOACTBO MbLIA U MOIOLIUX CPEACTB

» KoHcepBanus npoayKkTos

OTtser:

o Ha numieBbie Hy kbl pacxoyeTcs 25 MJIH TOHH COJIU

o Ha gpyrue Hyxabl uaet 75 MJIH TOHH

o OcCHOBHbIE HANpaBJICHUSI HCIOJB30BAHMS: XUMHUUYECKAs MPOMBIIIIEHHOCTD,
KOMMYHQJIbHOE XO35IMCTBO, MEAMIMHA, TEKCTUJIbHAs IPOMBIIIJIEHHOCTD,
IPOU3BOJICTBO MOIOIIINX CPEJICTB, KOHCEpBAIHsI

Pazngea 4. CTtpoeHue U CBOMCTBA OPraHMYeCKUX BellleCTB

Tema 4.1. Kuaccudpukauus, HOMEHKJIATYpPa U CTPOCHHE OPraHMYeCKHUX
BeleCTB

dopma Tekyuero KOHTPOJIS — TECTUPOBAHUE, MPaKTHYeCcKasi paboTa



Ko xkonTposmmpyemoii komnerenuuu — OK 01
TecToBoe 3a1aHue:
1. DuaekTpoHHasi KOH(QUrypamusi HapyKHOr0 3JIEKTPOHHOIO CJIOSI aTOMa
yriepojaa B BO30y:K/I€HHOM COCTOSIHHUM:
A. 3s23p2
b. 2s22p2
B. 3s13p3
+ 1. 2512p3
2. Ynciio v BUJ XMMHUYECKHX CBsI3eil B MoJiekyJie 3tana C2H6:
A.lou6bn
+b. 70
B.6cu In
I'. 20 u 67
3. O6mas ¢popmyaa CnH2n+2 cooTBeTCTBYET:
+ A. AikaHnam
b. Ankenam
B. Ankunam
I'. Apenam
4. Ciaenyommue NpU3HAKU: SP — rudpuan3anus, AJMHA YIJIEepoa — yIJepoaHo
cBs3m 0,120 um, yrou cesazu 1800 xapakTepHbI 1JI MOJIEKYJIbI:
A. benzona
b. Orana
+ B. OTuHa

I'. Orena
O

7
“oH

—cC
5. ®yHKHHOHAJBbHAS TPyNIa

COeIMHEHUM:

A. Anpaeruaion

b. AMuHOB

+ B. KapOoHOBBIX KHCIIOT
I'. CnuproB

)TBETCTBYET KJaccy

6. HazBanue BemectTBa, ¢popmyJsa koroporo CH2 — CH — CH3
|
CH3 CH3

A. 3 — meTmiiOyTaH

+ b. 2 — MmetunOyran

B. 1,2 — gumeTunmponan

I'. 2,3 — gumeTunmponax

7. HazBanue BeuiectTBa, GopmyJibl KOTOPBIX
CH3 - CH2 - CH2 - CH20H u CH3 — CH — CH2 — CH3

OH
A. BemecTBamMu pa3HbIX KJI1aCCOB
b. I'omomoramu



+ B. N3omepamu

I'. OgHuM U TEM Ke BEIIeCTBOM

8. Tum XxuMHYECKOH CBSI3H MEXKAY AaTOMaMHM YIJIEpOAAa B MOJIEKYJIe
nukjaonponana C3H6

+ A. OnuHapHas

b. /IBoriHas

B. Tpoiinas

9. ITonsiTHe «rudpuaAN3anMs opoOUTaAIECi» BBEJ B XUMHIO:

A. II. beptno

b. H. 3enunckuii

B. /1. MenaeneeB

+ I'. JI. [losiuHr

10. Mogekyasipuasi popmyJia yriieBoJopo/a ¢ OTHOCUTEJIbHOI MOJIEKYJIAPHOM
Mmaccoi 58:

+ A. C4H10

b. C5H10

B. C5H12

I'. CAHS

11. YcTraHoBUTE COOTBETCTBHE

dopMyJia COETMHEHUS:

A. CHa

b. CsH,OH

B. CH;:COOH

I'. CeH12

Kitacc coennnenus:

1. Ankansl

2. AJKeHbl

3. ANKUHBI

4. ApeHnbl

5. Anpaeruasl

6. KapOoHOBBIC KHUCIOTHI

7. CnupThl

12. Jasa BemectBa, ¢popmynaa koroporo CHs — CH: — CH: — CH: — CH:OH.
CocTaBbTe CTPYKTYpHbIe (POPMYJIBI OJHOr0 TOMOJIOTa M OJHOr0 HM30Mepa.
Ha3zoBure Bce BenecTna.

Otser:

CHs — CH: — CH: — CH.OH

(6ytanos — 1)

N3omep (mpuMepHbIi BapUaHT)

CHs; — CH: — CH — CH2 — CH:OH

|

CHs

(3 - meTmimeHTaHO — 1)

13. cocTtaBbTE CTPYKTYPHYIO (hopMmyry 3 — MeTH/IIeHTeHA — 1
Otser:



CH2=CH - CH - CH: - CHs

|

CHs

14. Ilepeunciiure BUAbI H30MEPUH, XaPAKTEPHbIE 1/ AJTKUHOB

Otser:

1. U3omepust yriaepoaHoro ckenera 2. M3omepus MOJT0KEHUS TPOWHOW CBSI3U
(pynxumonanbHOM rpynmsl) 3. MexkinaccoBast H30MeEpHsI

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

OtBer: M30Mepsl — 3TO BEIIECTBA, HUMEIOIIME OJMHAKOBBIA KA4YECTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB, HO Pa3HYIO CTPYKTYPHYIO GOpMyTy

IIpakTuyeckas padora: HoMeHknaTypa OpraHMYECKUX COEAMHEHUN OTAEJIbHBIX
KJIacCOB (HACHIUIEHHBIE, HEHACHIIICHHbIE M AapOMAaTUYECKUE YTIEBOAOPOJIbI,
CIUPTHI, (DEHOIBI, aJbAETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1p.) CocTaBieHue
NOJHBIX W COKpAILEHHBIX CTPYKTYpPHBIX (OpMYNT OpraHMYecKUX BEIIECTB
OTHEJIbHBIX  KJIACCOB, MCIOJIb3YySl WX  Ha3BaHMS 10  CHUCTEMAaTHYECKOWU
HOMEHKIaType. Pacuerbl mnpocteiimeir (Qopmyibl OpPraHMYECKOW MOJIEKYJIbI,
WCXOJIS 13 DJIEMEHTHOro coctana (B %).

IIpakTnyeckas padora: HomeHKk/IaTypa opraHM4ecKuX COeAMHEHHUI
eab padoThI
N3yueHre HOMEHKIATypbl OPraHUYECKUX COECIMHEHUH M OCBOEHHE METOAO0B
COCTaBIICHUS CTPYKTYpHBIX GOpMyld M pacuera MnpocTeHmmx  QGopMyd
OpraHWYECKUX BEIIECTB.
TeopeTnyeckne 0CHOBBI
Oprannyeckne coeJMHEHHs] KIACCH(PUIMPYIOTCS IO THUIY CBSI3eH MEXIy
aToMaMu yTiepoja:

o HaceollenHsie (aIKaHbl)

o HeHacpileHHbIe (aJIKEHBI, aJTKUHBI)

o Apomatuueckue (apeHbl)
OCHOBHBIE KJIACCHI COEIMHEHHN:

o Cnupter
o @DEHOJIBI
e Anbaernabl
o KertoHbl

« KapOoHoBBIC KHCITOTHI
IopsioK BbINOJTHEHUS PadOTHI

1. CocTaBiieHHEe CTPYKTYPHBIX (hopMy.I
o Omnpenenuts Ki1acc COeAMHEHHUS 10 Ha3BaHUIO
o Bemucate 06myto hopmyy Knacca
o CocCTaBUTH MOJHYIO CTPYKTYPHYIO POPMYITY
o 3amnucaTh COKpPAlIEHHYIO CTPYKTYPHYIO POpMYITy

2. Pacuer mpocreiimeii ¢popmybl J[aHO: 3JIEMEHTHBIA COCTaB B MPOIIEHTAX

Pewmrenne:

1. Ilpunsats maccy Bemecta 3a 100 r



2. HaiiTu Mmacchl 371eMEHTOB
3. PaccuuTaTh KOJIMYECTBO MOJICH KaXJA0TO JIEMEHTA
4. HaliTu COOTHOIIIEHUE MOJICH
5. IlpuBectu K 1EIBIM YHUCIIAM
IIpuMep BbINOJHEHUA
3amaHue: coCTaBUTh (OPMYJBI M paccUUTaTh MNPOCTEHIIyr0 (opMyrlny s
BellleCcTBa 2-XJopOyTaHoa-1
1. OmnpeneneHue Kiacca: CUPT € TaJoreH3amMenieHueM
2. O6mas ¢popmyna: C,H,,,10H
3. Tlonnas ¢dopmyna: CH,OH — CHCI — CH, — CH;
4. Cokpamennas ¢popmyna: C,HgOCI
IIpumep pacuyera npocreimei popmyJibl:
Hano: w(C) = 40%, w(H) = 6,7%, w(0) = 53,3%
Pemenne:
1. m(C) = 40r,m(H) = 6.7r,m(0) = 53.3r
2. n(C) = % = 3.33 mosnbn(H) = % = 6.7moa1b n(0) = 513—: = 3.33 MOJIb
3. Coornomenne: C:H:0 = 3,33:6,7:3,33 = 1:2: 1
4. TIpocreitmas popmyna: CH,0
KoHTposbHbIE BONIPOCHI
1. OcHOBHBIEC MPUHIIUIIBI CUCTEMATHYECKON HOMEHKIIATYpPbI
2. IlpaBuna coctaBieHUs CTPYKTYPHBIX (popmyi
3. Meroasl pacuera npocTenux GopmMy
4. Oco0eHHOCTH HOMEHKJIATYPhl Pa3IMYHbIX KJIACCOB COSTUHEHUHN
TpeOoBaHus K 0TUETY
OTuer I0KEH COJIEPKATh:
« Ha3spanue paboThl
o llenn
o Ilopsaok BbITIOSHEHUS
o Ilpumepsl pemieHus 3aaa4d
o OTBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI
o BriBog

Tema 4.2. CBoiicTBa OpraHuyecKnx coeJuHeHNH
dopma TeKyllero KOHTPOJA — TECTUPOBaHHWE, TMpaKTHueckas paboTa,
naboparopHas paboTa
Koa konTpoaupyemoii komnerenunu — OK 01, OK 02
TecrToBoe 3ananue:
1. Kak Ha3bIBaWTCHl OpraHUuYecKHe BellecTBAa, CTPYKTYPHbIE IHKJIbI
KOTOPBIX 00pa3yl0T TOJIBKO aTOMBI yIJiepoaa:
+ a) KapOonukinnueckue
0) HenpenenbHbie
B) [IpenennpHbie
2. Kakoii 3j1eMeHT COAepPKUT THOJIbHAS IPynmna:
a) A3or



+ 0) Cepy

B) @ocdop

3. Kak kji1accupuuupyroTcs ajJIKaHbI:

a) KapOonukinueckue aqTuluKINYeCKue COeTUHEHUS

0) Henaceplennble anudaTuyeckue CoeTMHEHUS

+ B) Hacelennsie anudarudeckue coeTMHEHUS

4. Kakyo ¢popmyiy uMeeT aMHaHAs Ipynmna:

+a) -CONH:

0) -NO

B) -NH2

5. Kak Ha3bpIBalTCsi OpraHuveckue COeJUHEHHUs, MMeKINHe 3aMKHYTYIO,
HEOTKPBITYIO lleNb ATOMOB:

a) HaceleHanie

0) AIUKINYECKHe

+ B) [ukinueckue

6. Kak nazpiBaercs rpynna -COOH:

a) KapOonunpHas

+ 6) KapGokcunbHas

B) ['mapokcunnas

7. K kakuM coeIMHEHUSIM OTHOCSITCSI HYKJI€MHOBbIE KUCJIOThI:
a) A3zoTcoaepkaiium

6) Kucnopoaconepxammum

+ B) ®ocopopraHndeckum

8. UTo Takoe rereponMKJINYECKHE COCAUHCHUA:

+ a) [luknuyeckue coeIMHEHUs], cofiepkalue GyHKIUOHATBHYIO TPYIITY
0) llukuyeckre coeNMHEHUS, COACPIKAIINE IBE TBOMHBIC CBS3U
B) Llukinueckue coequHEHHs, CoiepKale JonoJHuTeNnbHyo rpynny CHe
9. UT0o OTHOCHUTCSH K YIJIEBOJAM:

a) CiupTsl

0) AMUHOKHCIIOTBI

+ B) ApeHbI

10. Yto MoxkeT BXOAUTH B QYHKIIHOHAJIBbHYIO TPYIILY:

a) ATOMBI a30Ta

0) ATOMBI TaJIOTEHOB

+ B) O0a BapraHTa BEpHBI

r) Het BepHOro orsera

11. Kaxkue BeumecTtBa, KpoMe BOAOPOAA U YIJIepoaa, MOI'YT BXOJAUTh B COCTAaB
OPraHMYeCcKMX BelleCTB:

a) A3oT

0) ®ochop

+ B) O0a BapuaHTa BEpPHBI

r) Het BepHOro orsera

12. YUto Takoe u3oMephbl:

a) CoenuHenus, oTnuyaromuecs Ha ase rpymnsl CHz



+ 0) BemiectBa, uMMerolmMe OJMHAKOBBIM MOJEKYJISPHBIA COCTaB, HO pPa3HYIO
CTPYKTYPY

B) BelectBa, uMeromue OJMHAKOBYIO CTPYKTYPY, HO pa3HbIl MOJEKYJISpPHBIN
COCTaB

13. YUTto TaKkoe CTPYKTYpPHBbIe H30MeEPbI:

+ a) CoenuHeHHs, OTIMYAIONIUECS XUMUYECKHUM CTPOCHHEM, HO HUMEIOIINE
OJVMHAKOBBIM KAYE€CTBEHHBIN U KOJIMYECTBEHHBINA COCTAB

6) CoenuHeHus, OTIMYAIOIINECS KAYECTBEHHBIM U KOJIMUECTBEHHBIM COCTaBOM, HO
HMMEIOIINE OJJMHAKOBOE XUMHYECKOE CTPOCHUE

B) CoenuHeHUs, OTIWYAIOIINECS XUMHUUYECKUM CTPOCHHUEM, KAueCTBEHHBIM W
KOJIMYECTBEHHBIM COCTABOM

14. Kaxkyw CTpyKTYypy WHMMeeT YIJIEPOAHBIA CKeJeT OpPraHMYecKux
COeIMHEHUM

a) [luknnueckyro

0) Henuknnueckyro

+ B) OTKPBITYIO, 3aKPBITYIO

15. Ck0JbKO OPraHu4ecKNX BeleCcTB HACUYMTHIBAECTCS B MHpe:

+ a) 141 munnoH

0) 121 MuinoH

B) 121 ThICSIUa

16. Kakasi BaJIeHTHOCTB y yriepoaa:

a)l

+0) 1V

B) II

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

a) BbiABun, 4TO mONyyaeMble M3 JKMBBIX OpPraHM3MOB BEILIECTBA COJIEPHKAT
yraepoi, BOJOPOI, KUCIOPO/, a30T

6) CuHTEe3UpOBaJl MOYEBUHY, Pa3BesiB MU(, UTO OPraHUUYECKUE COSTUHEHUS HENb3s
CUHTE3UPOBATh

+ B) PazpaboTtan Teoputo XuMHUYECKOTO CTPOCHUS

18. Kakoe u3 yTBepKIeHUIl ABJIAETCH BEPHbIM:

a) XuMHUYECKUE CBOMCTBA 3aBUCAT OT CTPOCHUS U COCTaBa MOJIEKYJI

0) XUMHUYECKHI XapaKTep aTOMOB MEHSETCS B 3aBHCHMOCTH OT TOTO, C KaKUMH
aTOMaMH OHU CBSI3aHbI B MOJICKYJIE

+ B) O0a BapraHTa BEpHBI

r) Het BepHOro orsera

19. K10 BBE€J OHSITHE «OPraHUYECKAS] XUMUSD):

a) AntyaH Jlopan JlaByasne

0) ®punpux Kekymne

+ B) Ménc Bepuenuyc

20. Hyk/1eMHOBbIE€ KUCJIOTHI OTHOCATCH K:

a) Kucnoposacoaepxammum

+ 0) ®ochopopraHndecKkumM

B) A30TCoaepKalium



IIpakTuyeckas padora: PemieHue NEMOYeK MNPEBPAIEHU Ha TEHETUYECKYIO
CB3b MEXAY KJacCaMU OPraHUYECKUX COCAUHEHUN C COCTaBJIICHUEM Ha3BaHUMU
OpPraHMYeCKUX  COCAUHEHUM 110  TPUBUAJIBHOM  WJIM  MEXIYHApOILHOU
CUCTEMAaTUYECKOM HOMEHKJaType. PelleHue pacyeTHBIX 3a1ad IO YpPaBHEHUAM
PEaKLHN C y4aCTUEM OPraHUYECKUX BELIECTB.

JlaGoparopHasi padora «IlonydyeHue 3TUiIeHA U U3yYEHUE €TI0 CBOMCTBY.
[lonyueHue sTUIeHA W3 dTaHOJA B JIAOOPATOPUU W M3YyYEHHUE ero (pu3nueckux u
XUMUYECKUX CBOUCTB. COCTaBlieHUE pEaKIui MPUCOCIMHEHUS U OKHUCJICHUS Ha
nmpuMepe dTUJICHA.

Perienne pacdyeTHBIX 3a7ja4 C MCMOJBb30BAHUEM IJIOTHOCTH T'a30B MO BOAOPOAY U
BO3IYXY.

a) chopMynupyiTe 1eb MIIaHUPYEMOTO IKCIIEPUMEHTA;

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

B) OOBSICHUTE, KAKUMH XUMUYECKUMU CBOWCTBaAMHU OO0JAJAIOT BEIECTBA JIAHHOTO
KJlacca, Kakre KaueCTBEHHBIC PEaKIUU JIJIsl UX O0HAPYKEHUS UCTIONb3YIOTCS,

r') OOBSICHUTE, KaK MOXHO TOJYYUTh BEIIECTBA JTAHHOTO KJlacca COCAWHEHUN B
71a00paTOPHBIX YCIOBUSX;

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

€) TepPEYUCIIUTE OCHOBHBIC ACMEKTHI COONIOJCHUS TEXHUKH OE30MaCHOCTU TMPH
pabore ¢ JIBXX  (3TWIOBBIM  CHHPT), arpecCMBHBIMH  pearcHTaMu
(KOHIIEHTpUpOBaHHAs  CepHas  KUCIOTa), HArpeBaTelIbHBIMU  MpUOOpaMH
(ctupTOBKA).

Pemenue:
IIpakTuyeckass  padora: T'eHeTHmuyeckass CBSI3b  MEXKAY  KJaccaMu
OpPraHM4YeCKHUX COeIMHECHU I
eab padoThl
N3yueHne TeHETUYECKON CBS3M MEXAY KiIaccaMd OpPraHWYECKUX BEIECTB,
COCTaBJICHUE YPABHEHUI PEAKIIMN U PEIICHUE PACUCTHBIX 3a/a4.
TeopeTnyeckne 0CHOBbI
I'enernueckasi CBsI3b — 3TO BO3MOXXHOCTH IIPEBPALICHUSI BELIECTB OIHOTO
Kjlacca B BemlecTBa Jpyroro kiacca. OCHOBHBIE KJAcChl OPraHUYECKUX
COCIUHCHUH:

o YTrneBoJaopobl (JIKaHbI, aTKEHbI, aJTKUHbI, APEHBI)

o Cnupter

o Anbaernabl

« KapOoHoBBIE KHCIOTHI

o [T'anoreHnpoun3Bo/HbBIE

e AMUHBI
ITopsiioK BBINOJITHEHUS Pa0OTHI

1. CocraBnenue ypaBHenuii peakumii [Ipumep uenouku npespamennii: CH

CH, - CH3Cl -» C,H4 —» C,H;OH - CH;COOH
2. Ha3zBaHus coeauHEeHMI
o Ilo cucremaTnyeckoii HOMEHKIIATYPE:



o CHs— Meran
o Cs:Hs — aTan
o C2HsOH — »tanon
o CHsCOOH — ykcycHas kuciora
o [Ilo TpuBHanbHOM HOMEHKJIATYPE:
o METaHOI
o ATaHOI
o YKCYyCHasi KUCJIOTa
Pemenue pacueTHbIX 3a1a4 AJITOPUTM PEIICHUS:
3anucaTh ypaBHEHHUE PEaKIuu
Haiitu monsipHbIE MacChHI BELIECTB
CocTaBUTh IPOMOPIIUIO TIO YPABHEHUIO
PaccuntaTth MCKOMBIE BEIMUUHBI
IIpumep 3amauum: BerymcnuTe maccy 3TaHoja, MOJdydyeHHoro w3 11,2 1 stunena
(1.y.).
Pemenne: C,H, + H,0 —» C,H:n(C,H,) = ~ =22 _ 0.5 monb m(C,H;OH) =

Vi, 224

n-M=05-46 = 23r
TpedoBanusi kK opopmiIeHNIO

1. 3amucarh HOMEp U Ha3BaHUE PAOOTHI

2. Yka3arthb 1eJb

3. BuImogHHUTE Bee 3a1aHus

4, CnenaTh BBIBOJIBI
KoHTpoabHbIE BONIPOCHI

1. Yto Takoe reHeTHYECKas CBI3h?

2. HazoBuTe OCHOBHBIC KJIACCHI OPTAHUYCCKUX COSTUHECHUM

3. Kak cocTaBisaTh Ha3BaHHS 10 CUCTEMATUUECKON HOMEHKIIaType?

4. Kakue TuIbl peakiui XapakTepHbI 11 OPraHUYE€CKUX BEIIECTB?
BuiBOa
B xome pabGoThl W3ydeHBl OCHOBHBIC THIIBI TIPEBPAIICHUH OPraHUYECKUX
COCMHEHUN, OCBOEHBI METOABbl COCTABIICHUS YPABHEHUW pEAKIUM, IMOJYYEHBI
HABBIKU PEIICHUS PACUETHBIX 337a4 C Y4aCTUEM OPraHUYECKUX BEIIECTB.

No ko

Tema 4.3. Opranuyeckme BellecTBa B JKU3HEAEATEJbHOCTH 4eJIOBeEKA.
IIpou3BoaACTBO U NPUMEHEHHE OPraHMYECKUX BeleCTB B POMBIIIJICHHOCTH
dDopMa TeKyLIero KOHTPOJISI — YCTHBINA ONPOC, PELICHUE 3aauu- Keica

Koa konTpoaupyemoii komnerenunu — OK 01, OK 02

Bomnpocsl 1151 yCTHOTO onpoca

1. BcnomHuTe, Kakue BEIIECTBA HA3bIBAIOT oOpraHndyeckumu. Kakas xumus
Ha3bIBAETCS OPTaHUYECKON?

2. IlpuBeauTe nmpuMepbl HEKOTOPBIX OPraHUYECKUX BelecTB. B uém ux cxoacteo?
3. [IpuBeguTe MpUMepbl MPUMEHEHHSI OPTAaHUYECKUX COSTMHEHUI

4. IlpuBeaure npuMEpbl CUHTETHYECKHX BEIIECTBA M MATEPHUATIOB, BAXHBIX IS
YKW3HU YEJIOBEKA, HO HE UMEIOIUX aHAJIOTOB B IPUPO/JIE.



5. Kakue BemiecTBa OTHOCSTCS K OpPraHMYECKHMM M OTKYJa MPOUCXOJIUT HUX
Ha3BaHHE?

6. IlpuBenure onpenencHus OPraHUYECKON XUMHUH. UTO SBISETCA NMPEAMETOM €€
U3y4YeHUs?

7. Kakoe MeCTO 3aHHMArOT OPraHUYECKUE BEIIECTBA B XUMUHU KUBOTO?

8. [louemy yriepona Ha3bIBatOT OCHOBOM KU3HU?

9. IlpuBenuTte MpUMEpbl OPraHUYECKHUX BELIECTB MPUPOJHOIO U CUHTETUYECKOTO
MIPOUCXOXKCHUS U YKAXKUTE 00JACTH UX IPUMEHEHUS.

3amaua-keiic

3amaHue: TPOMEKYTOYHBIM TPOAYKTOM OOMEHa Y TEIUIOKPOBHBIX J>KHBOTHBIX
SBJIICTCS MOJIOYHAs KUCJIOTa. 3amaxX 3TOW KHUCIOTHI KPOBOCOCYIHE HACEKOMBIC
yJIABJIMBAIOT HA 3HAYMTCIIBHOM PACCTOSTHHUH.

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

2. YcraHoBute (GOpPMYJITy MOJIOYHOH KHCIIOTBI, KOTOpas IOMOTAaeT HAaCCKOMBIM
HAXOJUTh TEIUIOKPOBHBIX XHUBOTHBIX, €CJIM MAaCCOBBIC JOJIM 3JIEMCHTOB B HECH
coctaBistoT: yraeponaa — 40,00%, Bogopona — 6,67%, kuciaopoaa — 53,33%.

3. CocraBbTe CTPYKTYPHYIO (hOPMYITy MOJIOYHOM KUCIOTHI. HazoBUTE KHUCIOTY 110
HomeHkiarype MIOITAK.

4. Ha oOCHOBaHMHM CTPOCHHUS MOJIOYHOM KHCIIOTBI CJCJIaiTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. HalimuTe B MHTEpHETE WU APYTHX UCTOYHUKAX MHOOPMAILMIO O TMPUMEHEHUH
MOJIOYHOM KHCJIOTHI.

Py6exnbiii koHTposib mo Paszneny 4. Crpoenne U CBOiiCTBA OPraHMYeCcKHX
BellleCTB

®opma py0eKHOro KOHTPOJISI — KOHTPOJIbHAs paboTa

Koa xkonTposanpyemoii komnerenunu — OK 01, OK 02

| Bapuanr

1. OPTAHUYECKAS XUMUS U3YYAET
1) cBoiicTBa OpraHMYECKUX IEMEHTOB

2) peakuuu B JKUBBIX OPraHU3MaxX

3) ciocoObI mepepaboTKH HePTEIPOTyKTOB

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

OYHKIUOHAJIBHAS T'PYIIIIA HA3BAHHUE ®OPMYVYJIA
1) kapOOKcuIbHAs A.—OH
2) aMUHOTpyIIa b. — SO3H
3) HuTporpymmna B. - CHO
4) cynporpymnna I'.—SH
5) anpaernaHas JI. —NO2
E. - COOH




XK. — NH2

3.— CH3

3. BJAMKAUIIAM T'OMOJIOI'OM ITPOIIUHA SIBJISIETCS

1) C2Hs
2) C4Hs
3) C:Ha
4) CsHs
4. YcTaHOBUTE COOTBETCTBHE:

S3HAYEHUE B XUHEAEATEJIBHOCTU YEJOBEKA JIIPEAEJIbBHBIX

YTI'JIEBOJOPO/JOB

1) aHecTe3upyroliee
XUPYPrUu

CpEICTBOB

A. IMKJIONIPOTIaH

2) OCHOBHOE BELIECTBO MPUPOTHOTIO
(momyTHOT0) rasa

b. uzooktan

3) rmaBHas cocTaBHAs 4acTh OCH3MHA B. sTan
4) ceIpbe 115 IOJTYyYEeHUs STUIICHA I'. muknobyran
J1. MeTaH

E. muknorekcan

5. HENPEJAEJBHBIE YIJIEBOAOPOAbI, MOJIEKYJIbl KOTOPBIX
COJIEPXKAT JBE JBOMHBIE CBA3U U UMEIOT OBIIYIO ®OPMY.JTY
CnH2n-2 (n=3), HA3BIBAIOTCHA
6. KAYECTBEHHASI PEAKLUSA, XAPAKTEPHAA JJs BCEX
AJIKEHOB, AJIKMHOB U AJIKAJIMEHOB

1) o6pazoBanue Oenoro ocanka ¢ [Ag(NH3)2]OH 3) «memHoro 3epKanay

2) obecuBeunBaHUE pacTBOpa ioja 4) ropeHue

7. YcTaHOBUTE COOTBETCTBHE:

3HAYEHUE

1) cunTe3 monumponuiIeHa

2) cUHTE3 Kay4dyKa

3) cuHTE3 TepMO- U KHCIOTOYCTOMYMBOTO MOJUMEpPA Te(IIoHa

4) nony4eHue NOJIUITUIICHA

5) cxuranue u 00pa3oBaHUE BHICOKOTEMIIEPATYPHOIO

IJIAMEHH 111 aBTOT€HHOW CBAPKU METaJIOB

BEIIECTBO

A. 6yTten-2

b. oren

B. anerunen

I'. nuBnHUN

J1. XJIOpUCTBIN BUHUII

E. TerpadTopaTunen

K. mpornien

3. mponuH




8. OPTAHNYECKHUE BEHIECTBA, COJAEPXAILIUE B MOJIEKYIJIE
I'MJIPOKCHUJ/IBHYIO I'PYIIITY, CBSA3AHHYIO HEIIOCPEACTBEHHO
C BEH30JIbHBIM KOJIBIIOM HA3BIBAKOTCS
9. YcTaHOBUTE COOTBETCTBHE:

MEJIMKO-BHUOJIOT MYECKOE BEIIIECTBO
3HAUYEHUE
1) cpenctBo 11 0011IeT0 HApKO3a A. benon

2) KOMIIOHEHT COCTaBa >XUpPOB, OocHOBA | b. OeH3MII0BBIN ciupT
Mas3eu

3) CHIIBHBIN aHTHCEIITHK, ST B. copbur

4) 3aMeHHTENb caxapa I'. MeTaHoN

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

K. auaTunosslii dup

3. TMMEeTUJIOBBIN uUp

10. BEHIECTBO IIPU TIIONMAJAHHUN HA KOXY U CJIHN3UCTBIE
BBIBBIBAET OJKOI'M; TIPM  XPOHHMYECKOM BO3JENHCTBUM
HAPYHIAETCS COH, MNOABJIAETCSA I'OJIOBHASA BOJIb,
YUYAHIAETCA CEPAUEBUEHUE, ITOPAYXKAETCS IEYEHD, ITIOYKU;
NPUEM HECKOJIBKUX TI'PAMMOB BHYTPb IIPUBOJAUT K
JETAJJBHOMY HWCXOJY, - 3TO JEWMCTBHE HA OPIrAHU3M
YEJIOBEKA

1)stunenriaukons 2) ¢genona 3) stanona 4) MeTaHoJIa

11. OIIUMBKA B OIIMCAHUHW ®W3NYECKHUX CBONCTB
GOOPMAJIBAETUIA

1) pe3kuii pazapaxaromuii 3anax

2) MJIOTHOCTH OOJIBIIIE BOJIBI

3) XOopouIo pacTBOPUM B BOAE U OPTaHUUYECKUX PACTBOPUTEIIAX

4) OecHBETHBIM a3

5) t xunenus Gopmanpaeruga < t KUMeHUs cnuprta (IpU paBHOM YHCIE aTOMOB

yriepoaa)

12. YcTaHOBHTE COOTBETCTBHE

HOMEHKIJIATYPA TPUBUAJIbBHASA n (NJIN)

CUCTEMATHUYECKA PAIITMOHAJIbHA

1) npornenanpb A. MacJISIHBIN aJIbIeTH]

2) NponaHoH b. MmeTundennakeTon

3) MmeTaHaIb B. numMeTuiakeToH, arieToH

4) OyraHalb I'. akpUJIOBBIN AJIbETU]

5) anerodpeHoH J1. BajiepraHOBBIH allbJICTH/I
E. mypaBbpunblii, hopmanbaerua
K. nupTHIIKETOH




| 3. IPONMOHOBBIN AJIbIETU]

13. YcTaHOBUTE COOTBETCTBHE:

KAPBOHMJIbBHOE COE/IMHEHUNE OBJIACTHU ITPUMEHEHNM A

1) arteToH A. IPOM3BOJICTBO YKCYCHOM KUCJIOTHI
2) popmanbaerun b. 3aMeHuTENb Caxapa

3) aneTanpaerua B. pacTBOpHTETH KPACOK, JIAKOB

4) 6eH3anbACTUT I'. orbenuBaroIee BEIMECTBO

J1. mapdromepusi, Kpacutenu

E. mpon3BoaCcTBO MaprapuHa

XK. I1aCTMacChbl, CMOJIBI, JICKAPCTBA

14. BEILIECTBO OBPA3YETCA B IIEYEHM IIOCJIE TIPUHATHUA
AJIKOI'OJIA HW  BBI3BIBAET OTPABJIEHUE, HA3BIBAEMOE
ABCTUHEHTHBIM CHHAPOMOM; BJ/JbBIXAHHUE EI'O IIAPOB
BBI3BIBAET I'OJIOBHYIO BOJIb, KAHIEJIb, B TAKEJBIX CJIYYAAX
INHEBMOHUMIO U OTEK JIET'KHUX; IIPU KOHTAKTE BO3HUKAET
PE3b B TI'JIA3AX - 3TO JEVCTBHE HA OPTAHHM3M YEJIOBEKA

15. YcraHoBUTE MPABWIBHYIO MOCJIEA0BATEIbHOCTD:
KAPBOHOBAA KHUCJIOTA - 3TO

1) opraandeckoe BemecTBro, 4) KapOOKCUIIBHBIX TPYIII
2) WM HECKOJIBKO 5) MOJIEKYJIa KOTOPOTO

3) COIEpKUT OJIHY

16. YcTaHoBUTE COOTBETCTBHE:

HA3BAHHUE KUCJIOTHI

1) macnanas

2) maBesneBas

3) nupoBUHOIpaHAS

4) maBesieBOyKCycHas

5) naJIbMUTUHOBAS

coJin

A. nupysar

b. nutpar

B. okcanar

I'. manar

/1. auerat

E. manpmuTat

XK. 6ytupar

3. okcanoaierar

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

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

KaJIbLIUSI B OMOJIOTUYECKUX JKUIKOCTAX




2) oOpa3yeTcs npu KBAIIEHUH KAIMyCThl U CKUCAaHUU MOJIOKA
3) comepKuTCs B Arofax OPYCHUKH U KITIOKBbBI, PACTUTEIbHBIN KOHCEPBAHT U
AHTUCEIITUK

4) CTpYKTYpHBIN KOMIIOHEHT >KUPOB

5) BKyCOBO€ M KOHCEPBUPYIOIIIEE BEIIECTBO B MUIIEBON MPOMBIIIJIEHHOCTH
KHUCJIOTA

A. TMMOHHas

b. MonmoyHas

B. meTaHoBas

I'. akpunoBas

J1. TaTbMUTHHOBAS

E. nponmmonoBas

XK. 6eHzoitHas

3. 1aBeneBas

18. YcTranoBuTe COOTBETCTBHE:

KJIACC YIJIEBOJAOB

1) MmoHOCaxapuabl

2) nucaxapusl

3) monucaxapubl

BEHIECTBO

A. Tiroko3a

b. cop6ur

B. caxapo3sa

I'. rmrokoHOBasE KUCIOTA

JI. kpaxmain

E. rmunepun

XK. dypan

19. OTJIMYUTD I''TIOKO3Y OT I'NIMIOEPUHA MOYKHO 11O PEAKIINU
1) «cepeOpstHOTO 3epKaniay

2) ¢ ruppokcuaom Menu (II) B memouHoit cpene 0e3 HarpeBaHUs
3) sTepudukanuu ¢ yKCyCHbIM aHTUAPUIOM

4) ¢ ranoreHaJKaHaMH

20. YcranoBuTe COOTBETCTBHE:

BUOJIOI'MYECKOE 3HAYEHHE

1) cTpyKTYypHBIIl KOMIIOHEHT KJIETOYHON CTEHKHU

2) pe3epBHBIN NoJIMCaXapu]l KUBOTHBIX

3) KOMIOHEHT HYKJIEUHOBBIX KUCIOT

4) pe3epBHBIN TTOIMCaXapu/l pacTCHUN

YIJIEBOJ

A. TJIUKOTEH

b. caxaposa

B. xpaxman

I'. rimroko3a

J1. makTo3a

E. nemmonosa



XK. nezoxcupubdosa

Il Bapuant

1.MHOI'OOBPA3UE OPTAHUYECKUX COEJIMHEHUH
OBBACHSAETCA CIIOCOBHOCTBIO OBPA3OBBIBATDH

1) u3omepsl JJ11 MHOTUX BEIIECTB

2) apoMatuueckue sjpa

3) uenu v KoJbIla U3 aTOMOB YIJIepoja

4) TOMOJIOTH JJIs1 BCEX BEIIECTB

2. YcTaHOBUTE COOTBETCTBHE:

GOYHKIMNOHAJIBHASA I'PYIIIIA ®OPMYVYJIA
1) TnonbHas A.— OH
2) anpaerugHas b. - SOsH
3) HUTporpymnma B. - CHO
4) cynsdorpymnmna I'.—SH
5) aMuHOrpynmna . — NO:
E. - COOH
XK. - CH3
3. — NH2
3. BANKANIINAM T'OMOJIOI'OM ITPOIIEHA SIBJISAETCS
1) C2H6
2) C4H10
3) C2H4
4) C4H6

4. HIOJIOKEHUE, HE OTHOCAHIEECS K TEOPUU A.M. BYTJIEPOBA
1) Bce BemiecTBa UMEIOT MOCTOSIHHBIA KAUYECTBEHHBIN M KOJMUYECTBEHHBIN COCTaB
2) cBOMCTBA BelIecTBa (XMMUYECKUE U (PU3UUECKHE) 3aBUCST OT €T0 CTPOCHHS

3) aTOMBI ¥ TPYIIBI ATOMOB B MOJIEKYJIE B3aUMHO BJIMSIOT APYT Ha JIpyra

4) 3Has CBOMCTBA BEIIECTBA, MOKHO YCTAHOBHUTH €TI0 CTPOCHUE, 1 HA00OPOT.

5. HABBAHME BEHIECTBA, I''IABHAS LIEIIb KOTOPOI'O COCTOMUT
N3 YETBIPEX ATOMOB YIJVIEPOIA, COAEPKUT AJIBJAETIWIHYIO
TPYIIIY U OJHY ABOHUHYIO CBSI3b, A TAK KE JIBA METHJIBHBIX
PAJIUKAJIA

1) 3,3-nuMeTnn0yTeH-2-aib

2) 2,4-nuMeTHIOyTeH-3-alTb

3) 2,2-nuMeTHIIOyTeH-2-aJTb

4) 2,3-qumeTunoyTeH-3-ajab

6. YcTaHOBUTE coOOTBeTCTBMUE:

SHAYEHUE B ['AJIOI'EHOITPON3BO/IHBIE
AKUSHEAEATEJIIBHOCTU YEJIOBEKA YI'JIEBOJOPOJOB

1) pactBOopUTENb MHOTHX OpPraHUYECKHX | A. TETpapTOPITUIICH
BEIIECTB




2) mpemnapar Jjisi MECTHOM aHECTE3UH b. stnnxnopun

3) MoHOMep i mojydyeHus mnonumepa | B. Opomnponan
teoHa

4) xnapoarent (ppeoH) I'. nudTopnuxiopmeran

. 1,2,3-tpubpomnponan

E. BuHmixmopun

K. Terpaxsiopmeran

7. HENPEJAEJIBHBIE YIJIEBOAOPOIbI, MOJIEKYJIbI KOTOPBIX
COJAEPXKAT OJHY JIBOMHYIO CBSA3b W HUMEIOT OBIYIO
®OPMYJY CnH2n (n>2), HA3BIBAIOTCSA
8. CXO/IHBIE ®U3NYECKHUE CBOMCTBA KAYUYKOB

1) nerko Kumsmas >KMIKOCTh C PE3KUM 3allaxoM, XOPOIIIO PACTBOPSETCS B BOJIE
2) 31aCTUYHOCTb, BJIaro- U BO3AyXOHENPOHUIAEMOCTh

3) GeclBETHBIN ra3, HE PACTBOPSETCS B BOJE, tKUIT HUXKE, YEM Y alleTHIICHA

4) macnsiHUCTas rycrast )KUJIKOCTb, HE paCTBOPSIETCS B BOJIE

9. OPTAHUYECKHUE BEHIECTBA, B MOJIEKYJIAX KOTOPBIX /IBA
YIJIEBOJOPOJIHBIX PAJIHUKAJIA CBS3AHBI MEXIAY COBOM
ATOMOM KUCJIOPOJA HA3ZBIBAIOTCA

10. YcTranoBuTe COOTBETCTBHE:

MEJIMKO-BUOJIOT MYECKOE BEIIECTBO
3HAYEHUE

1) ocHOBa nJ11 TPOU3BOJICTBA JICKAPCTB, | A. TIIULIEPUH
TIacTMace

2) anTudpu3, 1 b. sTriIeHIIIMKOIb

3) aHTUCENTHUK, paCTBOPUTEIb, Toplouee | B. MeTaHou

4) cmAryaer Koy, TKaHHM, OCHOBaA | ['. KCUIUT
dbochoaunuaoB

5) cpeacTBo aist 00IIero HapKo3a J. THAPOXUHOH

E. enon

K. nurTunossrii 2dup

3. 3TUJIOBBIN CIIUPT

11. CWJIIBHO SAJ0OBUTO CAMO BEHIECTBO U MNPOAYKTHBI ET'O
OKUCJIEHUSA, - JAXE MAJIBIE J103bl IIPU IMPUEME BHYTPb
BBI3BIBAIOT JIETAJIBHBIM UCXO/I; TOKCUYECKHU JEUTBYET HA
3PUTEJIBHBIE HEPBBI, COCYJIbl CETYATKH U BbI3BIBAIOT
CJENOTY, - 3TO JEMCTBUE HA OPTAHU3M YEJIOBEKA

1) sTUnEHT KON

2) penona

3) meTaHoma

4) aTaHona




12. YcTaHOBUTE COOTBETCTBHE:

HOMEHKIJIATYPA TPUBUAJIbHAS U (MJIN)
CUCTEMATHUYECKAJ PAILIMOHAJIbHAA
1) Oyranon A. MacJISTHBIN albAeTruI
2) STaHAIIb b. MeTHITHIIKETOH
3) nponeHanb B. BanepuaHoBbIi anbaerun
4) OyraHalb I'. akpuIOBBIN aNlbIeTH]T

5) mponaHoH

J1. TMMETUIKETOH, alleTOH

E. MypaBbuHBIH, GOpMaNbIETH]T

K. nupTHIKeTOH

3. YKCYCHBIH, alleTaabJeTu]l

13. OIMBKA B OIIUCAHUUA ®U3NYECKHUX CBOMCTB AIIETOHA

1) pe3kuii pazapakaronuii 3amax
2) 6ecrBeTHAs KHIKOCTh

3) XOpOoWIO pacTBOPUM B BOJIE U OPraHUYECKUX PACTBOPUTEISAX

4) JIOTHOCTh MEHBIIIE BOJIbI

5) t kureHus aneToHa > t KuneHus cnupra (Ipu paBHOM YHUCJIE aTOMOB yTJIepoja)

14. YcTaHOBHUTE COOTBETCTBHE:

KAPEOHMJIBHOE COEJMHEHUE

OBJIACTU ITPUMEHEHNA

1) aTaHanb

A. I1aCTMacChbl, CMOJIBI, JICKAPCTBA

2) popmasbeTu

b. 3amenuTens caxapa

3) OeH3alIbIeTH I

B. pacTBOpuUTENH KPACOK, JIAKOB

4) aneToH

I". oTOenuBaroIee BEECTBO

J1. mapbromepusi, KpacuTelIu

E. nmpon3BoaCcTBO MaprapuHa

JK. Ipon3BOJICTBO YKCYCHOM KUCIIOTHI

15. HAKOIVIEHME 3TOI'O BEHIECTBA B OPTAHU3ME - IIPU3HAK
CAXAPHOI'O JIMABETA; BIABIXAHUE EI'O ITAPOB BbBI3BIBAET

I'OJIOBHYIO BOJIb,

KAIIEJb;

PA3BJIPAKAET CJIM3UCTBIE

OBOJIOYKH TJIA3 — OTO JEVMCTBUE HA OPI'AHU3M YEJIOBEKA

16. YcTtaHoBUTE NPABUIBHYIO IOCJI€10BATEIbHOCTD:

KAPEOHOBAS KHNCJIOTA - 9TO

1) monekyna kotoporo 4) kKapOOKCHIIBHBIX TPYIII
2) OIHY WJIM HECKOJIBKO 5) OpraHu4ecKoe BEUIECTBO,

3) conepkuT

17. YcTaHoBHTE COOTBETCTBHE:
HA3BAHUWE KHUCJIOTHI

1) ykcycHas

2) 6en3oitHas

3) MoJiouHas




4) nTMMOHHas

5) onenHoOBas

COJI1

A. upyBar

b. murpar

B. 6enzoar

I'. creapar

J1. anerat

E. onear

K. makrar

3. popmuar

18. YcranoBuTe COOTBETCTBHE:
MEJIUKO-BUOJIOI'MYECKOE 3HAYEHUE

1) MOHOMED B MPOU3BOACTBE MOJIUIPUPHOTO BOJIOKHA

2) 1,25% BoaHbIi pacTBOP UCIONB3YETCS I HATUPAHUHN (MYpaBbUHBINA CITUPT)
3) coAepKUTCS B TUCThIX MHOTHUX PACTCHUH, UCTIOIB3YETCS JIJIsi KOJIMYECTBEHHOTO
OTIpeICTICHUsI KabIIUs B OMOJIOTMYECKUX KUTKOCTIX

4) CTpyKTYpHBIN KOMIIOHEHT KHPOB

5) BKyCOBO€ M KOHCEPBHUPYIOIIIEE BEIIECTBO B MUIIEBON MPOMBIITIIICHHOCTH
KHNUCJIOTA

A. sHTapHas

b. manonoBas

B. meranoBas

I'. Tepedranesas

JI. ykcycHas

E. maBeneBas

XK. 6enzoitnas

3. onenHoBas

19. YcTaHoBUTE COOTBETCTBHE:

KJIACC YT'JIEBOAOB

1) MmoHOCaxapuabl

2) nucaxapuibl

3) nonucaxapuabl

BEHIECTBA

A. nakTo3a

b. nupan

B. rimnepun

I'. pubo3a

J1. Tpurnmuepun

E. rmukxoren

K. 3TUIIEHTIMKOJIb

20. OTJIMMUTDb PUBO3Y OT I'NNIMIHEPUHA MOYHO 11O PEAKIINU
1) ¢ ranorenankaHamu

2) ¢ TUIPOKCUIOM MEJIH B IIEJIOYHOU cpenie 0e3 HarpeBaHus
3) aTepuduKanuy ¢ YKCYCHBIM aHTHIPHIOM



4) ¢ runpoxcusiom menu (II) mpu HarpeBanuu

ITAJIOH OTBETOB:

| BapuanTt
1 2 3 4 5 6 7 8 9 10
4 |EXIBB| 2 AJIBB | ankamu 2 )KTEBB | penona | JUKEAB | 2
CHBbI MU
11 12 13 14 15 16 17 18 19 20
2 | TBEAB | BXAJl | Ykcycn | 15324 | KBA3E | 3BXK/IA | ABJI 1 EAXB
oro
aJIbJICT U
na
| | BapuanT
1 2 3 4 5 6 7 8 9 10
1 |I'BJAB3 1 1 4 JKBAI' | ankeHBI 2 [Tpocter | EB3A
MU
sapupam
n
11 12 13 14 15 16 17 18 19 20
3 | B3rAfQ 5 KAJIB | aneron | 51324 | IBXKBE | TBE3Jl| TAE 2
Pazmen S. KuHernueckHne W TePpMOAMHAMHMYECKHE 3aKOHOMEPHOCTH

NMPOTEKAHUSA XUMHYECKUX peaKkiuii
Tema 5.1. KubHerndeckue
peaxkumii

dopma TeKylero KOHTPOJISA — TECTUPOBAHUE, JIaOOpaTopHas paboTa

Koa xouTposnpyemoii komnerenunu — OK 01, OK 02
TecTOoBOE 3a1aHHe:

1. Ilpu xXMMH4Y€CKOM PABHOBECUMN:

+ a) CKOPOCTH IPSIMOM M 0OpaTHOM peaKIMy PaBHbI

0) CKOPOCTb MPSIMON peaKIuy OOJIBIIIE CKOPOCTH OOpaTHOM
B) CKOPOCTb OOpAaTHOM PEaKIIMH MEHBIIIE CKOPOCTH MPSIMOi
') CKOPOCTh 00paTHOM peakIuu 00JIbIIe CKOPOCTH MPSIMOM
2. KoHueHTpaunu BemieCTB B MOMEHT PABHOBECHUS HA3bIBAIOTCH
+ a) UCXOJIHbIE

0) paBHOBECHBIC

B) HayaJbHbIE

I') IEpBOHAYAIbHBIMU

3. XuMH4YecKoe paBHOBeCHe — 3TO CUCTeMA:

+ a) TMHaMUYecKas

0) obpaTtumas

B) CTallUOHApHAs

r) HeoOpaTumast

4. Yc10BUS CMeELIEHUS PABHOBeECHS

a) Temreparypa

0) KaTanu3aTop

3AaKOHOMECPHOCTH IIPOTEKAHUA XMMHUYECCKHUX




B) JaBJICHUE

I') KOHIIEHTpAIUs BEIIECTB

+ 11) BCce OTBETHI BEPHBI

5. MoxeT 11 NIpMeHeHHe 0THOT0 KATAJIU3aTOPAa CMEeCTUTh PABHOBECHE
a) MOXeT

+ 0) HE MOXKET

6. Ilpu yBesinueHHUH JaBJIEHUS PABHOBECHE CMENIAETCS B CTOPOHY

a) yBeJIMUeHUsI o0beMa ra3on

0) BO3pacTaHus YMCIIa MOJIEKYJI ra30B

+ B) yMeHbIIIeHHs] 00beMa Ta30B

+ I') YMCHBIIICHUS JaBJICHUS

7. CMellleHUs1 pABHOBECHSI OCYIIECTBJISIETCS 10 MPUHITAIY

a) JlomoHocoBa

+ 0) Jle IllaTenne

B) MeHieneeBa

T') CIBUTA PEAKIIUN

8. Koncranra paBHoBecHust

a) 9TO MPOIECC U3MEHEHUSI KOHIICHTPAIIUMA

0) 3TO Mpoliecc YBETUYEHHs] CKOPOCTEN MPsIMOil 1 0OpaTHOW peakuui

+ B) 9TO OTHOIIIEHUE KOHCTAHT CKOPOCTH TIPSIMOM U 0OpaTHOU peakIuit

9. PaBHOBecHe cHCTeMbI HACTYIIAET:

+ a) TOJIBKO B OOPaTUMBIX PEAKITUAX

0) TOIBKO B HEOOPATUMBIX

B) TOJIBKO B PEAKLUAX COCTMHEHUS

T') TOJIBKO B PEAKIIUSAX PA3I0KEHUS

10. mepexox peakUMOHHOW CHCTEMbI OT OJHOI0 COCTOSIHUSI PABHOBeCHUSl K
JAPYroMy Ha3bIBAETCH:

a) U3MECHEHUEM

0) HampaBJICHUEM

+ B) CMEIIICHUEM

11. O6paTtumas peakuus nporekaet no ypapienuio: 2 NO + 02 «— 2NO2 Kak
H3MEHHNTCS PABHOBECHE CHCTEMbI, €CJIM 1aBJIeHHE YBEJINYNTD?

a) CMECTUTCS BJIEBO

+ 0) cMeCTUTCS BIPABO

B) HE U3MEHUTCS

12. IIporekaer peakuusi: N2 + 3H2 <~ 2 NH3 - AH k/l:xx U3menuTcs Jiu
PaBHOBeCHE CUCTEMbI, €CJIM MOBBICUTH TEMIIEPATYPY PeaKLMH.

+ a) yCKOpUTCSl 00paTHAs peaKus

0) yCKOpHUTCS IpsiMast peaKIus

B) HE U3MEHUTCS PABHOBECHE

13. B cucreme Ar + 2Br < Cr ¢ yBeJIH4eHHEeM KOHUEHTPAUUM BellecTBa A
PaBHOBeCHE CMeEIAETCS B CTOPOHY:

+ a) IpsIMOM peakiu

0) oOpaTHOM peakuu

B) HE U3MEHUTCS



14. VYka3arb, KaKMMHM M3MCHCHUSIMH PpearupylIIMx BelleCcTB MOKHO
CMECTHTH BHpaBo paBHoBecue cucrembl: N2 + 3H2 < 2 NH3 - AH k/x
BIIPaBO

a) YBEJUUMTD JIaBJICHUE

0) yBEJIMUUTH KOHLIEHTPALIMU UCXOHBIX BEILIECTB

B) IOHU3UTh TEMIIEPATYPy PEaAKIIUU

') BBECTU KaTaau3aTop

+ 1) BC€ OTBETHI BEPHBI

15. O6paTumas peakuus nporexkaer mo ypasuennmo: 2 NO + 02 < 2 NO2 B
CTOPOHY, KaKOH peakuuH, CMECTUTCH pPaBHOBeCHEe CHCTEMbl, €CJIHM AaBJIeHHE
YBEJHMYHTH B 2 pa3a.

a) BIIpaBo, B JiBa pasa

0) BJIEBO, B JIBa pa3a

+ B) BIIPaBO, B BOCEMb Pa3

T') BJIEBO, B BOCEMb pa3

JlaGopaTropHasi padora

N3ydeHne 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEaKIMd OT KOHIICHTPAIIMU
pearupyroImrx BEIIECTB U TEMIIEpaTyphI.

JlaGoparopHas padota «OnpenesieHHe 3aBUCUMOCTH CKOPOCTU PEAKIHH OT
KOHLIEHTpAllMM pearupyromux BemecTsy. MccneqoBaHue 3aBUCUMOCTH CKOPOCTH
pEeaKIuu OT KOHLIEHTPALIUH.

OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEaAKIIUU TpadUueCKUM METOOM.
Pemenue npakTuKo-OpUEHTUPOBAHHBIX 3a/IaHUM HA aHANN3 (HPAKTOPOB, BIUSIOIIUX
HA U3MEHEHHUE CKOPOCTH XUMHUYECKON pPEaAKIIUH.

Xoxa padoThI:

N3yueHne 3aBHCHMMOCTH CKOPOCTH XHMHMYECKOW peaKuuH 0T KOHUEHTPAUWH
pearnpyrmmx BelecTB U TeMIepaTyphbl.

CkopocTh XUMHMYECKOH peakuuM 3aBHUCUT OT KOHUEHTPALMHM pearupyromux
BelleCTB MW TeMIeparypbl. OTH 3aBUCHMOCTH OIIMCBIBAIOTCS 3aKOHAMU
JEUCTBYIOMINX Macc U npaBuiioMm Bant-T'odda.

3aBHCHMMOCTB OT KOHIIEHTPAIlUl

Yem Oosibllle KOHIEHTPAIMS HMCXOAHBIX BelIeCTB, TEM OOJbIIE MOJIECKYI
HAXOJUTCS B €IUHUIIE O0BEMA M TEM dYalle OHM CTAJKUBAIOTCS, MPEBpAIIasiCh B
MpoayKThl peakuuu. CienoBaTeabHO, TEM MHTEHCHBHEE MPOTEKAET PeaKius, TeEM
BBILIE €€ CKOPOCTb.

3aBHCHMOCTH CKOPOCTH PeaKIUM OT KOHLUEHTPALMH PearupylIlnX BellecTB
ONMHUCHIBAETCH 3aKOHOM JAeHCTBYIOIIUX MACC:

o CKOpOCTh 3JE€MEHTApHOM XUMHUUYECKOW peakluuH MPSAMO MPOMOPLIHUOHATIbHA
IPOU3BEJICHUIO MOJISIPHBIX  KOHLEHTpPAIMi  pearupyroumux  BEHIECTB,
BO3BEACHHBIX B CTENIEHU, PABHBIC UX CTEXUOMETPUUYECKUM KOIPPUIIMEeHTaM.

o Hampumep, nmga peakuum B3auMOJeUCTBUsL BemecTB A u B BblpakeHue
CKOpPOCTH TIpSIMON XuMmuveckor peakmuu umeeT Bua: V = K-[A]-[B], roe V
— CKOpPOCTh XHMMHYECKOro mporecca, [A] u [B] — MousipHbie
KOHIIEHTpauu pearupyromux BemectB A u B, K — koadpdunuent




MPONMOPLIMOHAIIBHOCTH, HA3bIBAEMBIA KOHCTAHTOW CKOPOCTH  JTAHHOWU
peakuuu.
BaxxHo: 3aKOH JEHUCTBYIOIIMX MacC CIPaBeIJIUB TOJNBKO [UId IIPOCTEHIINX
pEaKLnii, IPOTEKAOIINUX B OJHY CTaAUI0. BiIusHNEe KOHIEHTpALUU pearupyrommnx
BEIECTB HA CKOPOCTh 00Jiee CIOKHBIX Peakluii paccMaTpUBAETCS MO3AHEE.

’PA®UK 3ABUCUMOCTU KOHLIEHTPALIUUK
BELLECTB OT BPEMEHU NPOTEKAHUA

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

3aBMCHMOCTB OT TeMIePaTypbl

CxopocTh 00JBLIINHCTBA peaKlUii BO3pacTaeT ¢ NOBbIIIEHHMEM TeMIIepPaTypPhl.
OTO CBS3aHO C TEM, YTO TPHU TMOBBIIMIEHUH TEMIEPATYphl YaCTHIIBI JHOOOTO
BEIIECTBA YCKOPSIOT CBOE JIBIKEHHE, UYTO TPUBOAUT K BO3PACTAHUIO YHCIIA
aAKTUBHBIX COYAapECHUN.

3aBHCHMOCTH CKOPOCTH peaKkuuH OT TeMIlepaTyphbl 0TPa)kaeT NpaBujao Banr-
I'odpda: npu yBenuueHuu Temmeparypbl Ha Kaxasie 10°C cKoOpoCTh peakiuu
yBeJInunBaercs B 2—4 pasa.

MaTteMaTHYeCKH 3Ty 3aBUCUMOCTh MOXKHO BBIPAa3uTh ypaBHeHHeM: v2 = vl °

v(T2—-T1)/10, rae v2 — ckopocth pu Temneparype T2, vl — ckopocTh peakuuu
npu Temneparype T1, y — TeMmmepaTypHbIii KOd(DPUIIMEHT CKOPOCTH PEAKIIUH,
MIPUHUMAIONIMI 3HAYEHUs B IMana3oHe oT 2 110 4.

Ba:kHo: npu MOBBIIEHUN TEMIIEPATYPbl CKOPOCTh PEAKIIUN YBEIIMUUBAETCS, a MPU
MMOHUKEHUH TeMIIEPaTypbl — YMEHbBIIIAETCS.



3aBUCUMOCTb CKOPOCTU peakLum
OT TemnepaTypsl

KOpOCT
POAXLIM
Sonswuncmeo
pepmenmos
Vmax i

T
80

Xoa 1200paTOpHOil padoThI:
JlaGoparopuass padora «OnpeneineHue 3aBUCUMOCTA CKOPOCTHM PEAKIHUH OT
KOHIICHTPAIIMKM pearupyronmx BeniecTsy. MccaeqoBanue 3aBUCUMOCTH CKOPOCTH
peaKIuu OT KOHIICHTPAIIHH.
JlaGopaTropHasi pabora «OnpeneseHue 3aBUCUMOCTH CKOPOCTH PeaKIuu
OT KOHIEHTPAIMU PearMpyriiux BellecTB» MOXET BKIIOYATh HCCIICIOBAHUE
3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOW peakiMu OT KOHIICHTPAIlMU Ha IpUMEpE,
HalpuMep, B3aUMOJICUCTBUSL THOCYIh(aTa HATPUS C CEPHOM  KHUCIOTOM.
[Ipu3HakoM OKOHYAHUSA PEAKIUU SBISIETCS NOMYTHEHUE PACTBOPA BCIIEICTBUE
BbIJICJICHUSI cepbl. BpeMs, KOTOpOE MPOXOAUT OT Hayajla PeaklHH 10 3aMETHOTO
HOSIBJICHHS] MYTH, TTO3BOJISIET CYIUTh 00 OTHOCUTEILHON CKOPOCTH PEAKITUH.
eab padoThl
N3yunth 32aBHCHMOCTH CKOPOCTH PpeakuMd OT KOHUEHTpauuu. OTO
BBIPAXKAECTCS 3aKOHOM [JEMCTBYIOIIMX MACC: IPU IOCTOSIHHOM TeMIlepaType
CKOPOCTh XMMHWYECKOW PEaKIUu NpsMO NPONOPIUOHATIbHA IPOU3BEACHUIO
KOHLEHTpPALMl ~ pearupyrolmux BEIIECTB, B3ATbIX B CTENEHSX, pPaBHBIX
CTEXMOMETPHUICCKUM KO DHUITUECHTAM.
Paznuuaror peakiuu HyJIEBOTO, MEPBOr0, BTOPOrO M TPETHErO MOpsAKa B
3aBUCUMOCTH OT 3aBUCHUMOCTH CKOPOCTH OT KOHIEHTpauuu. Eciam ckopocTh
peaKiMu HE 3aBHCUT OT KOHLEHTPALMHM, TO PEAKIUS HWMEET HYJIEBOM MOPSNIOK;
€CJIM CKOPOCTh 3aBUCUT OT KOHLEHTpPALMU B IMEPBOM CTENEHU, TO 3TO PEAKLIHUS
MIEPBOro MOPSAJIKA; €CIIM — BO BTOPO, TO BTOPOTO MOPSAIKA U TaK Jajee.
Ob6opynoBanme
Jlnst mpoBeieHust pabOThl MOTYT UCIIOJIb30BATHCS
o bBroperku 11 MpUTOTOBICHUS PaCTBOPOB THOCYNIb(aTa HATPUS PA3TUIHON
KOHLICHTPALINH.
o IIpoOupknu.
o Cexynaomep.
o PacrBopsl THOCYNb(aTa HaTpus (Hampumep, 0,1 M) u cepHOIl KUCIOTHI
(manpumep, 1 M).
Xoa padoThI
IIpumep omnbITAa:




1. C nomMomuipio 0r0peTOK MPUTOTOBUTH TPU PACTBOPA TUOCYJIb(aTa pa3IuIHOM
KOHIICHTpAIIMU: B TMEPBYI MNPOOMPKY — 6 MII pacTBopa THOCYIb(daTa
HaTpHsl, BO BTOPYIO — 4 MJI TOTO K€ pacTBOpa U 2 MJI BOJIbl, B TPEThIO — 2
MJI TOTO K€ PACTBOPA U 4 MJI BOJBI.

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

3. BpIcTpO NpUINTH KUCIOTY B MEPBYIO MPOOUPKY U BCTPAXHYTh €€ HECKOIbKO
pas.

4. OTMmepuTh BpeMs OT Havajia peakiuu 10 IOMYTHEHHUS pacTBOpA.

5. Tak e TOCTYNUTb C JPYTMMH HPUTOTOBJICHHBIMU  pPacTBOpamMu
THOCYb(aTa.

Pe3syabTaThl oOnbiTa 3aHecTd B Tabnuiy. Takke MOXHO paccUMTaTth
OTHOCUTEIBHYIO CKOPOCTh PEaKIUu Mo cooTHomenuo V = 100/1.

Oo6paboTka pe3yabTaTOB

HexoTtopsbie 3Tanbl 00padoTKU pe3yJIbTATOB!

o IlocTpours rpaguk 3aBUCMMOCTH CKOPOCTH pPEaKUMU OT KOHIEHTpaluuu
pearupyronmx BemiecTB. /[ 3Toro Ha ocu aOCIUCC OTKJIAJbIBAIOT
OTHOCHUTEJIbHYK0 KOHIEHTPAlMI0, & HAa OCU OpPAMHAT — OTHOCUTEIBHYIO
CKOPOCTb PEaKIIMH.

o IlosicHUTH, KakoWM JIMHUEW BBIPAXKACTCSI HAWJICHHAs 3aBUCHUMOCTb.
[IpoxoauT 11 oHa yepe3 HayaJlo KOOPAUHAT U Io4YemMy?

o Cnenarp BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIEHTPALIUH.
Baskno: npu pabote ¢ pacTBOpaMH KUCJIOT U HIEJ0oUed peKOMEHAYeTCs COOMI0AaTh
npaBmiia 0€30MaCHOCTH: HE JOMYCKAaTh MOMAJaHUs KUCIOT HA KOXKY M CIHU3UCTHIC
000JI0YKH, B pe3yibTaTe peakiuu o0pa3yeTcsi TOpOYHil ra3 (HampumMep, BOJOPO.)
— PSAIOM HE JIOJKHO OBITH OTKPBITOTO TUIAMEHH.

N

OnpenesieHHe KOHCTAHTBI CKOPOCTH PEeAKIIMU TPadMuYeCKUM METOI0M.

I'paduyecknit Meroa omnpeaejieHHs: KOHCTAHTHI CKOPOCTH XMMHYECKOM
peakluM 3aKII0YaeTcs B TOCTPOCHUM Tpaduka, MO OCH abOCIUCC KOTOPOTO
OTKJIAJIBIBAETCSI BPEMS, a TI0O OCH OPJMHAT — HEKOTOpast (QYHKIIMS KOHIICHTPAIUH.
[locnenusis BbIOMpaeTcs TakoOW, YTOOBI NIl Ka)XJAOTO TMOpSJKA peakiuu Oblia
MOJIy4€Ha JMHEWHAs 3aBUCUMOCTb.

KoHcTaHTa CKOPOCTH YHCIIEHHO paBHA CKOPOCTH TAHHOM PEAKUUH IPU €AUHUYHBIX
KOHIIEHTPALUAX BCEX PEArupyroIUX KOMIIOHEHTOB.



IKC nepMMeEHTAaJIbHbIE METO bl

onpepeneHna KOHCTaHT

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

HeKOTOpLIG 0COOEHHOCTH Fpa(bI/ILIGCKOFO MCTOAA.

Jis1 peakumii mepBoro mopsiaka ctpost rpaduk 3aucumoctu InCA or t.
Tanrenc yria HakjiOHa MOJYYEHHOM MPSMOM paBeH KOHCTaHTE CKOPOCTH
peaKiuu.

Jasi peakumii BTOpPOro MOPSiAKA CTPOST TpaduK 3aBUCUMOCTH B
koopauHaTax 1/CA — t. TanreHnc yriia HakJIOHA TIOJTYYEHHOU MIPSIMOM TaKxke
PaBEH KOHCTAHTE CKOPOCTU PEAKIINH.

Ecan B peaknmum y4acTByeT HECKOJbKO BeIlIeCTB, MX KOHUEHTPALUIO
O0epyT oauHakoBoi. Eciu ombITHBIE NaHHBIE pacroyiaraloTcs Ha Tpaduke
BJIOJIb MPSMOM, 3TO MOATBEPKAAET MPEAIOIOKEHHE O TaHHOM MOPSAKE
peakiMu W TMO03BOJIIET MO YIVIOBOMY HAKJIOHY TMPSMOW OMNpPEAEIHUTh
BEJIMYMHY KOHCTAHTBI CKOPOCTH.

Orpanuydenue: rpaduUyecKuil METOJl MOKET OBITh HCIOJIB30BAH TOJBKO IS
OTIpeJICIICHHs] IIEJIOYUCIICHHBIX TTOPAIKOB peakiuii. Kpome toro, miis onpeaenenus
KOHCTaHThI CKOPOCTH ATUM METOJIOM JKENATEIbHO HATMYUE MTOJTHON KMHETHYECKOM
KpHUBOM (¢ OOJIBIION CTETICHBIO MPEBPAIICHUS BEIICCTBA).

IIpumepsl

Juasa peaknun pacnaga NO2 no ypaBHeHuto 2NO2 — 2NO + O2 TaHreHc
yria HakJiOHa MPSAMOM B KOOpAMHATAX YPABHEHUSI CKOPOCTU PEAKIUH PaBEH
1,98, uTo yKa3bpIBaeT Ha MOPSIOK PEAKIIMU TPAKTUUYECKU PaBEH 2.

Juasa peaknun pacnaga NO2 no ypaBHeHuto 2NO2 — 2NO + O2 TaHreHc
yria HakJioHa MPSIMOU B KOOpAMHATaX YPABHEHUSI CKOPOCTU PEAKIMH PaBEH
1,98, uTo TakKe yKa3pIBaeT Ha MOPSAIOK PEAKIIMU ITPAKTUYECKU PABEH 2.

OmuoKu

Ecan HM B 0JHOM M3 cjy4yaeB He IOJIYYeHA JIMHEWHAs] 3aBHCUMOCTDH
(W11 KOHCTaHTa CKOPOCTH HE OCTAE€TCs MOCTOSIHHOM), 3TO O3HAYaeT, YTO
peakiusi uAET Oosiee CIOXKHBIM MYyTEM M MOPAJIOK €€ He SBIAETCS
LEJIOYUCIIEHHBIM.



o B HekoTOpBIX ciay4yasix (Hampumep, A LEMHbIX Peakiuil) 3aBUCUMOCTb
CKOPOCTH OT KOHLEHTpAlMU PEareHTOB MOKET ObITh ONKCAaHa YpaBHEHUEM
JUILb NPUOIMKEHHO B OTPAHUYEHHOM JIMANa30HE KOHLEHTPALHil.

Tema 5.2. TepmoaguHaMmuuyeckre 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX

peaxkumi.
PaBHOBecHe XUMHYECKUX peaKIMi.
dopma TeKymero KOHTPOJA — TECTUPOBAaHHE, MpakThuueckas padoTa,

naboparopHas paboTa
Koa konutpoaupyemoii komnerenuuu — OK 01, OK 02
TecroBoe 3aganue:
1. YMeHb1IeHHEe 00beMa PeaKIMOHHOIO COCYyAa B 3 pa3a yBeJUYUT CKOPOCTh
xumnueckuii peakuuu 2NO (1) + C12 (r) = 2NOCI (1)
A) B9 pa3
+ B) B 27 pa3
C)B 16 pa3
D) B 18 pa3
E) B 3 paza
2. Kuneruueckoe ypaBHenue peakinuu 2Fe + 3CI2 ---> 2FeClI3
A) V = K2FeCI3
B) V = KC2Fe
C) V = KC3FeCI2
D) V = C2Fe *C3CI2 *C2FeCI3
+ E) V = KC2Fe * CI2
3. Eciu Temmeparypy mnoum3urb ¢ 60o C go 300 C (y=3), T0 CKOpOCThH
peakuMu yMEeHbIINTCS B
A) 12 pa3
B) 27 pa3
+ C) 9 pa3
D) 3 paza
E) 15 pa3
4. Ilpu mnosydyeHMH XJIOPOBOAOpPOAa, OpPOMOBOAOPOAA, #0OA0BOAOPOAA U3
NMPOCTHIX BElIECTB B COCYAAaX PaBHOI0 o0bema 4epe3 24 ¢ odpasyercs no 15,34
r 3THX razo. CKoOpocTh peakunu
A) Bpiie a1 ogoBog0poia
+ B) Beliie 1715 Xja0poBoaopo/ia
C) Huxe s xaopoBoaopojia
D) OnunakoBa
E) Beimie aiist 6pomoBogopoia
5. [nst yBeJHYEHHS CKOPOCTHM peakuum B 64 pasa (TemmeparypHbIil
K03 PHUIHEHT paBeH
4) He00X0AMMO MOBBICUTH TEMIIEPATYPY HAa:
+ A)300C
B) 500 C
C) 100 C



D) 200 C

6. Ilpu t = 250C ¢ HanOo/Ib1ICH CKOPOCTHIO Oy/AeT MPOTEKATH PeaKUHs
A) Ca c 6% pacTBOpOM COJISTHON KHCJIOTHI

B) Ca c 2% pacTBOpOM COJISHOU KUCIOTHI

C) Ca c 5% pacTBOpPOM COJISTHON KHCJIOTHI

D) Ca ¢ 0,5% pacTBOpOoM COJISTHOM KUCIOTHI

+ E) Ca ¢ 8% pacTBOpOM COJISTHOUM KHUCTIOTHI

7 Oas mpouecca Nz(r) + Oz(r) <2NO (r) — Q He cMecTAT paBHOBecHe
(paxkTopsl

1) moBbIIIIEHNE TEMIIEPATYPHI

2) MOHWKEHUE JTaBICHUS

3) nmonmxenue koHIeHTpanuu Oz

4) MOBBIIIIEHUE JTABJICHUS

5) noBeIieHUe KoHIeHTparuu NO

6) BBEJICHUE KaTaau3aTopa

A)146

B)235

+C)246

D)156

E)135

8 Peaknus, uaymas ¢ ypeJudeHueM o0bema

A) 2H: + O2 = 2H.0

B) Hz + Cl. = 2HCI

C) Hz + CuO = Cu + H:0

+ D) 2KCIO; = 2KCl + 30:

E) N2 + 3H> = 2NHs

9. I'eTeporeHHasi peakius

A) N2 + 0. = 2NO

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

C) N2 + 3H2 = 2NH3

D) Hz (r) + Cl2 (r) = 2HCI (1)

+ E)2Ca + O2.=2Ca0

10. Eciu termnoBoii 3¢dext peakuun paBeH 3924 k/[k, To 1A nmoJydeHHs:
11772 kI’ TEeMJI0ThI, CKUTAIOT IIUKJIOTeKCAH Maccoi

A)262r

B)242r

C)232r

D)272r

+E)252r

11. o Tepmoxumuueckomy ypaBHenuio N: + 3H: <—2NHs + 90 k/l:k 00bem
(H.y.) BOIOpOAA, €CJIM B PeaKIUu BbIAeJanJI0Ch 450 k[ Termiorbl
A) 33,6 n

B) 67,2 n

+C) 336 n

D) 672 n



E) 224 n

12. Ecan ckopocts B peakuuu A(r) + B(r) = C(r) Bo3pocaa B 25 pa3, T0
JaBJieHHE YBEJIUYHI0CH B

A) 25

B) 100

+C)5

D) 75

E) 125

13. UHruduropsl — 3TO BelleCTBa, KOTOPbIe:

A) YCKOPSIOT XUMUYECKHE PEakilii, CAMH ITPH 3TOM PacXOayIOTCs

B) He U3MEHSII0T CKOPOCTh PeaKIuu

C) 3amMeIsI0T XUMHUUECKUE PEAKIIUU, HO CaMU TIPU ATOM HE PACXOYIOTCS

D) yckopsitoT XUMHYECKHE PEaKI[ui, HO CaMU MPU 3TOM HE PaCXOyHOTCS

+ E) 3aMesiI10T XMUMUYECKHUE PEAKIIUU, CAMU TIPU ATOM PACXOAYIOTCS

14. CmecTuT paBHoBecue BiaeBo B npouecce CO (r) + 2H: (r) «<CHs;0H (r) +
Q

A) TIOBBIIIICHUE JABJICHUS

B) nonmxenne konnentpauuu CH;:OH

C) noBbiieHue KoHneHTpanuu Hz

+ D) nonmxenue konueHtpauuu CO

E) nonmxenue teMneparypsl

15. Ecau 1aBjieHue yBeJIM4uThH B 4 pa3a B peakuuu A (k) + B (r) = AB (k), To
CKOpPOCTh peaKuNu

A) He U3MEHUTCS

B) Bo3pacTeT B 4 paza

C) ymenpiurcs B 4 pasa

+ D) Bo3pacrteT B 16 pa3

E) Bo3pacter B 8 pa3

IIpakTuyeckass paGora PemieHue MNPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMenenne npuHuuna Jle-Illatense O HaX0XKIEHUS HAMPABICHUS CMEIICHUS
paBHOBECHS XMMHUYECKON peakiny M aHalnu3 (aKTOpOB, BIUSIONIMX HA CMEIICHUE
XUMUYECKOro paBHOBecHsl. CKOpPOCTh XMUMHUYECKOW PpEAKIHH M XHUMHUYECKOE
paBHOBECHE.

JlabopatopHas pa6ora «/3yueHue BIUSHUSA Pa3TUYHBIX (PAKTOPOB HA CMEIIICHHE
XUMHUYECKOTO paBHOBecus». VccienoBaHue BIMSHUS W3MEHEHHUS KOHIICHTPALMU
BEIIECTB, PEAKIMUCPENBI U TEMIIEPATYPHI HA CMEIIEHUE XUMUYECKOTO PABHOBECHSL.
CpaBHEHHE TOJYUYEHHBIX PE3YJIbTATOB C TEOPETHUUYECKU MPOTHOZUPYEMBIMU Ha
ocHoBe npuHiuna Jle [larense.

IIpakTuyeckass padora PemeHne NpakTHUKO-OPUEHTHPOBAHHBIX 33aJaHUA HA
npumeHenne npuHnuna Jle-Illatense misi HaXOXAEHUS HANPABJICHUS CMEILICHUS
PaBHOBECHSI XUMHUYECKOM PEaKIMU U aHaIu3 (PaKTOPOB, BIUAIONIMX HAa CMEIICHHUE



XUMHYECKOro paBHOBecHsl. CKOpOCTh XMMHMUYECKOW pEaKIMu U XUMHYECKOE
paBHOBECHE.

Pewmenue:

IIpakTuyeckas padora: IIpumenenne npunuuna Jle-Ilareabe

eab pabdoThl

WN3yuenue BIUsAHHUS pa3iauuHbIX (AKTOPOB Ha CMEIIEHHME XHMHYECKOTrO
paBHOBECUS U ONpPENENIEHUE HANpPABICHUS CMEIICHHS] PAaBHOBECHS C IOMOIIbBIO
npuHnuna Jle-llarense.

TeopeTnyeckue 0CHOBbI

Hpunumn Jle-laTenbe roacuT: eciid Ha CUCTEMY, HaXOJIAIIYIOCS B paBHOBECHH,
BO3/ICICTBOBAaTh W3BHE, HU3MEHsS Kakoe-HHMOyAb U3 YCIOBMH (TeMmIieparypa,
JaBJeHUe, KOHIIEHTpalMs), TO PAaBHOBECHUE CMEIIAETCS TaKUM O0pa3oM, YTOOBI
KOMIIEHCUPOBATh U3MEHEHHUE.

OcHoBHBIE (PaKTOPBI, BIUIIOUIME HA pAaBHOBECHE:

o Temmneparypa: npu MNOBBIIICHUH TeMIEPaTypbl PaBHOBECHE CMEIIAETCS B
CTOPOHY SHJOTEPMUYECKON peakluu, MPU TOHMKEHUH — B CTOPOHY
HK30TEPMUYECKOII.

o /JlaBieHme: BIMSET TOJNBKO Ha Ta3oBble peakuuu. [Ipu mNOBBIIEHUU
JIaBJICHUS] pAaBHOBECHE CMENIAeTCsl B CTOPOHY MEHbIIEro 00bEMa ra3oB, Mpu
MOHWKEHUU JIaBJICHUSI — B CTOPOHY OO0JIbIIIero o0béMa.

o KoHumenTpamusi: yBEIMYEHUE KOHLEHTPALMM  pPEAreHTOB  CMENIAET
PaBHOBECUE B CTOPOHY NPOJAYKTOB, YBEIIMUYECHHE KOHLEHTPALMU NPOIYKTOB
— B CTOPOHY pEareHTOB.

Iopsinok BeINOTHEHNsI PAa0OTHI

1. AHanu3 peakumMu: 3alHIINTE YPAaBHEHHWE XUMHUYECKOW peakuuu U
ompenenure  e€  Tun  (TOMOTEHHAas/TeTeporeHHasi,  9K30-  WIHU
SHJIOTEpMHUYECKAs).

2. Onpenesienne pakToOpoB: BeIOEpUTE PAKTOPBI, KOTOPBIE OYIYT U3MEHATHCS
(Temrieparypa, 1aBJICHUE WJIM KOHIICHTPAIIHS).

3. IlpumeHeHne TNPUHUMIA.  ONPEACIUTE  HAMpPABICHHE  CMEIICHUS
paBHOBECHS TSl KaXA0ro pakTopa.

4. 3anuch pe3yJbTAaTOB: COCTaBLTE TAOJMUILY C pe3yJbTaTaMU aHAJIH3a.

[Ipumep ananusa peakuun: N, + 3H, = 2NH3; +Q

dakTop Hanpasienue OO0bsicHeHHE
CMeLIeHus

[ToBbiIEHME Bneso Peakuus JK30TEpMHUYECKas,

TEMIIEPATYPbI CUCTEMA CTPEMUTCSI TMOTJIOTUTH
TEILIO

[Tonmxenue naBieHus Bneso CneBa 4 Monb rasza, cmpaBa 2
MOJIb

YBenuuenue Bnpago CucremMa CTpEMHUTCA YMEHBIIUTH

KOHIeHTpauu N, KOHILICHTPALMIO  J100aBJIIEHHOTO
BEILIECTBA




IIpakTnyeckue 3ajanus
3aganue 1: [na peakuum 2SO, + O, = 25053 + Q, ompenenure HampaBieHUE
CMEIIEHUS] PABHOBECHSI MPU:
o TIOBBIIICHUH TEMIIEPATYPHI;
e YBEJIMYECHHH JIaBJICHUS;
» nob6asienuu O..
3ananue 2: [Ipoananuzupyiite BiusHue GakTOpOB Ha PaBHOBECUE B PEAKLIUU:
CaCO3; = Ca0 + CO, — Q
o TIOBBIIICHUE TEMIIEPATYPHI;
o TIOHWXECHUE JIABJICHHUS;
o ynanenue COa.
KoHTpoJibHBIE BONIPOCHI
1. Cpopmynupyiite npunuun Jle-Illarense.
2. Kaxkue (haxkTopsl BIUAIOT Ha CMEIICHUE PAaBHOBECHUS?
3. Kak onpenenuTh HanpaBiIeHUE CMEIICHUS NTPU U3MEHEHUH TeMIIepaTypbl?
4. B xakux ciydasix U3MEHEHHE JIaBJICHUS BIUSET Ha paBHOBecUe?
5. Kak BnusieT KOHIIEHTpAIUsl peareHToB Ha CMEIIEHUE PABHOBECHS ?

JlabopaTopHasi padoTa «/3yueHue BIUSHUS pa3IUIHBIX (DAKTOPOB HA CMEIIEHUE
XUMHUYECKOTO paBHOBecus». VcciienoBaHue BIMSHUS W3MEHEHUS KOHIICHTPAIMU
BEILECTB, PEaKIUUCPEbI U TEMIIEPATYPHl HA CMEIIEHUE XUMUYECKOIO PABHOBECHSI.
CpaBHEHUE TMONYUYEHHBIX PE3YJIbTATOB C TEOPETHUYECKH IMPOTHO3UPYEMBIMU Ha
ocHoBe npuHiuna Jle [larense.

Pemenue:

Heab padoTsl — yriayOuTh U 00OOIIUTHE TEOPETHUYECKUE 3HAHUS O XMMHUYECKOM
PaBHOBECHUH, MOKa3aTh, KAK M3MEHEHUE BHEIIHUX YCJIOBUW BIUSET HA CMEUICHUE
PaBHOBECHSI.

TeopeTnyeckne 0CHOBBI

Hamnpapienne cMmemeHuss XUMUYECKOr0 PABHOBECHUSI ONPENEIAECTCS NMPUHIHUIIOM
Jle lllaTeabe:

o FEciu Ha cuctemy, HaXOISIIYIOCS B COCTOSHUM XMMHYECKOTO PaBHOBECHS,
OKa3aThb BHEIIHEE BO3JEHCTBUE (M3MEHUTHh TEMIIEPATYPY, NABICHHE WIIU
KOHLICHTPALlMM BELIECTB), TO PABHOBECHE CMECTUTCA B CTOPOHY TOU
peakuuu (TpsiMOM WM OOpaTHOM), KOTOpas OCJIa0UT 3TO BHEIIHEE
BO3JICHCTBHE.

Hekoropeie 3akoHOMEpHOCTH BIUSAHUS (PAaKTOPOB HA CMEIIICHUE PABHOBECHS:
o KoHueHTpauus BemecTs:
o YBEIMYEHUE KOHUEHTPALUU HCXOJHBIX BELIECTB U yJaJeHUe
IPOJIYKTOB PEAKIMKU MPUBOJUT K CMEIICHUIO PABHOBECHS] B CTOPOHY
PSIMOM peakLu.
o YMEHbIIEHHE KOHUEHTPAllUM MCXOJHBIX BEIIECTB U BBEJCHUE B
CUCTEMY MPOAYKTOB pPEaKkllui — B CTOPOHY OOpaTHOM peakiuu.
o Temmneparypa:



o YBeJIMYEHUE TEMIEpPaTyphl CMEIIAeT pPaBHOBECHUE B CTOPOHY
OXJIAXJEHUS, TO €CTh YCWIMBAET Ty PEAKIIHUIO, IPU KOTOPOH TerioTa
HOTJIOLIAETCS.

o YMEHBIIEHUE TeMIepaTypbl CMENIaeT paBHOBECHE B CTOPOHY
HarpeBaHus, TO €CTh YCUIMBAET IK30TEPMUUECKYIO PEAKIIHIO.

o JlaBieHmue (eciau B X0/I€ peaKIuy U3MEHAETCS 00bEM Ta30B):

o lloBblllIeHHE AaBICHUS MPUBOJIUT K YCKOPEHUIO PEaKIMH, B KOTOPOM
ra3oB CTAaHOBUTCSI MEHBbIIIE.

o CHWKEHHE NaBJICHUS CIBUHET PABHOBECHUE B CTOPOHY YBEIWYCHUS
KOJIMYECTBA ra30B B CUCTEME.

Karanu3zaTop He oKa3biBaeT BIUSHUS Ha CMEIICHHE pPABHOBECUS, TaK Kak
YCKOPSIET OJAMHAKOBO U MPAMYI0, U 0OpaTHYIO PEaAKIIUH.

MeTtoauka npoBeaeHus

B paGoTe M0xHO MpoBECTH, HATTPUMED:

e OnbiT 1 — uU3yYyeHHe BJINSIHUS KOHIEHTPAIUM PearupyoOIINX BellecTB
HAa CMEIICHHWE XUMHUYECKOro paBHOBecHs. Hampumep, wucCHoab30BaTh
peakiuio BaumoeicTeus xmopuaa xkenesa (I1I) ¢ poganugom kanus: FeCls
+ 3KSCN > Fe(SCN)s + 3KCIL. B xome peakmuu obpasyercst pacTBOP
KpOBABO-KPAcCHOTO 11B€Ta, M3MEHEHHWE WHTCHCUBHOCTU OKPACKU KOTOPOTO
CBUJICTEIILCTBYET O HAIPABICHUHM CMEIIEHUs paBHOBecHs. OmnbIT 2 —
H3y4YeHHE BJUSHHUA TeMIEPAaTypbl Ha CMelleHHe XHUMHYEeCKOro
paBHoBecusi. Hanpumep, B3sTh 2—3 MJI pacTBOpa Kpaxmaya u 100aBuTh 2—3
Karjid WOMHOM BOJBI, MPU ATOM o0O0pa3yeTcss HENpOYHOE COeAUHEHUE,
OKpallleHHO€ B CHHUU 1BeT. HarpeTh comepxkumoe MpOOHPKH TOYTH IO
KUATICHUS, a 3aTeM OXJAIuTh JO0 KOMHATHOW TemrepaTypbl. OObICHUTH
U3MEHEHNE OKPACKU CMEIIEHNEM XUMUYECKOTO pAaBHOBECHS.

Baskno: nepen HadamoMm pabOThl PEKOMEHAYETCS O3HAKOMUTBHCS C MPaBUIAMHU
TEXHUKH 0€30IaCHOCTH TpH paboTe B J1aOOpaTOPHH.

Oo6paboTka pe3yabTaTOB

Pe3ynpTaThl OMBITOB MOKHO O(QOPMUTH B BUAE TaONMuUIlkl, Hanmpumep, «BnusHue
(dakTopa Ha CMEIIeHNEe XUMUYECKOTO paBHOBECH». B Tabmuie yka3zarh:

« Homep npobupku;

o JloOaBisieMoe BEIIECTBO;

o lI3MeHeHue MHTEHCUBHOCTH OKpacku (ocialieHue, yCUICHHE);

o HanpaBnenue cmenieHusi paBHOBeCHs (B CTOPOHY HMCXOJHBIX BEIIECTB, B
CTOPOHY IIPOJYKTOB PEAKIIUH ).

BoiBoABI MOXHO cPOPMYITHPOBATH HA OCHOBE HAOIOICHUH, HATIPUMED:

o B coorBerctBum ¢ npunuunom Jle Illatense, mnpum yBenuueHuu
KOHLICHTPALIMM HMCXOJHBIX BEIIECTB PABHOBECHE CMEIIAETCS B CTOPOHY
IPOJIYKTOB peakiuu (BIpaBo, B CTOPOHY MPSIMOM peakluH).

o Ilpu yBenuYEeHUHM KOHUEHTPALUM MPOAYKTOB pPEAKIUU PABHOBECHUE
CMeEIAaeTCsl B CTOPOHY MCXOJHBIX BEHIECTB (BJIEBO, B CTOPOHY OOpaTHOMU
peakiun).



o Jlna caBura paBHOBECHs B CTOPOHY JK30TEPMHUUYECKOM  PEaKLUU
TEMIIEpaTypy HYKHO IIOHMXKAThb, a JUIsl CABUTA B CTOPOHY HAOTEPMUUYECKOU,
Ha000pOT, — MOBBIILIATS.

BaskHo: pe3ynbpTaThl SKCIEPUMEHTa JOJKHBI OBITh BOCHPOU3BOJUMBIMH —
JKCIIEPUMEHTBI, BBIIIOJIHEHHBIE 110 OJTHOW METOAUKE, TOJKHBI 1aBaTh OJUHAKOBbIE
pe3yIabTaTh.

Py0e:xublilt KOHTPOJIb 110 Pa3aeny 5. KuneTrnyeckune U TepMoOAHHAMUYECKHE
3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKUX PeaKkuni

®opma py0eKHOr0 KOHTPOJISI — KOHTPOJIbHas paboTa

Koa xonTposmpyemoii komnerenunu — OK 01, OK 02

KounTposbHas padora

3agaya Nel:

Kak cnemyer wu3meHnTh 00BEM peaknmoHHON cmecu cuctembl: 8NHs(T) +
3Br,(x) —» 6NH¢Br(x) + Nz(r), 4yToOBI CKOPOCTH peakiMu yMeHbIIuiaach B 60

paz?

3agaua Ne2:

[Ipu ycrtanonenun paBHoBecusi Fe203 (1) + 3CO (r) = 2Fe (1) + 3CO: (1)
koHnentparust [CO] = 1 momp/nu [CO2] = 2 monb/n. Monb/n.  Beramcnure

ucxoanyro konueHtpanuto [COJucx, eciu

HayanbHas KoHueHTpanusa CO2 paBHa HYIIO.

3agaua Ne3:

Temneparypusiii K0O3QPUIUEHT peakiuu paBeH 2,5. Kak u3MeHUTCS ee CKOpoCTh
OpU OXJXKJICHUH PEaKMOHHOM cMecHu OT m3MeHeHus: Temneparypbl oT 50°C go
30°C?

3amaua Ne4:

PaccumuTaiiTe CKOpPOCTh peaklud MEXIY pacTBOpaMH XJIOpWIa Kalus U HUTpaTa
cepeOpa, KOHIICHTPAITUH KOTOPBIX COCTABISAIOT cooTBeTcTBEHHO 0,2 1 0,3 MOJB/1,
a k=1,5-10-31-Momp-1-c-1

3amaua Ne5:

Hns peaknun: FeO(x) + CO(r) © Fe(x) + CO,(r) koHCTaHTa paBHOBECUS NPHU
10000C paBna 0,5. Hauanenbie koHneHTpanuu CO u CO2 ObUIM COOTBETCTBEHHO
paBubl 0,05 1 0,01 Momw/m.

Haiinute nx paBHOBECHBIE KOHIICHTPALIUH.

ITaJIOH OTBETOB:

3agaua Nel:

vl = k- [NH3]8 - [Br2]

v2 = k-[x-NH3]8 - [Br2] = k-x8-[NH3]8 - [Br2]
v2/vl = k-x8-[NH3]8 - [Br2]/k - [NH3]8 - [Br2] = 60

x8 = 60
x = 1,66
3agauaNe2:

Fe20s (1) + 3CO (r) = 2Fe (1) + 3CO0: (r)



3 mona CO2 obpazyercsi, ecinu B peakiuio BerynatoT 3 monst CO,

2 monen CO2 —x

X = 2 MoJib, = ucxoaHas koHueHtpauus [COJucx = [CO]paBH + 2 Mmonp =1 +2 =
3 MOJIb

3agaua Ne3:
Jlano:
o TemnepatypHblil k03P dULIMEHT peakuuu y=2,5
o Hauansnas Temneparypa T:=50°C
o Koneunas temneparypa T>=30°C
HaiiT: Bo CKOJIBKO pa3 UBMEHUTCSI CKOPOCTh PEAKIIUN?
Pemenue:
1. Tlo npaBuny Baut-T'opda: npu usMeHeHun temmnepaTypbl Ha Kaxzabsie 10°
CKOPOCTb pEaKkluyd MEHSETCS B Y pa3.
2. Haiiném pasuuny remneparyp: AT=T1-T2=50—-30=20°C.

3. Onpenenum KOJIUYECTBO ACCATUTPATYCHBIX HHTEPBAJIOB: N = % = % =
4, Tlpy TOHWKEHUU TEMIEPATypbl CKOPOCTh PEAKIUH  YMEHBIIACTCH.
Ucnonb3zyem dopmyiny: Z—i =y~ ", rme V2 — CKOpPOCTh MpPH KOHEYHOM
TeMIEepaType, Vi — CKOPOCTb MPU HAYaJIbHOU TeMIieparype.
5. TloacraBiseM 3HAYECHUS: vz _ 2,572 = 2 _ L
vl 2,52 6,25

OTBeT: CKOPOCTb pEaKIMU YMEHBIIUTCI B 6,25 pa3a mpu  OXJIaXKJICHHUU
peakuuonHoit cmecu ot 50 o 30 °C.

3apaua Ne4:

AgNO:s + KCI = AgCl| + KNO:s

CKOpOCTh TIPSIMO¥ peakluy paBHA:

v = k-[AgNO:]-[KCI]

v=1,510-3-0,2-0,3=9-10-5 moap/n-c

Takum 06pazoM cKOpocTh peakiuu paBHa v = 9-10-5 Monb/1-c

3apaua NeS:

FeO(k) + CO(r)>Fe(x) + CO2(r)

3anuiieM BhIpaKeHHE 711 KOHCTAHTHI PAaBHOBECHS

K =[CO2]/[CO]

[TycTh paBHOBECHBIE KOHIIEHTPAIIUN PABHBI:

[CO]JpaBH = (0,05 — x) moas/a1 [CO2]paBu = (0,01 + x) Monb/n
[TomxcTaBuM 3HAa4YEHUS B BEIPAKECHHE JIJIST KOHCTAHTHI PABHOBECHS
K =(0,01 + x)/(0,05 —x) =0,5

Pemas ypaBHeHue, HallgeEM X:

x=10,01

[CO]parn = 0,05 — 0,01 = 0,04 mous/n [CO2]paBu = 0,01 + 0,01 = 0,02 MoaB/T



Paznen 6. lucnepcHbie cUCTEMBI

Tema 6.1. lucnepcHbie cucTeMBbI M (PAKTOPBI X YCTOMYMBOCTH

®opma TeKyIIero KOHTPOJIs — TECTUPOBaHUE, IIPAKTHUECKas padoTa

Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02, OK 07

TecToBoe 3anaHue:

1. lucnepcHbIe CHCTEMBI, B KOTOPBIX BELIECTBO AUCIIEPCHOM (a3bl HAXOAUTCS
B ra3000pa3HoOM arperaTHOM COCTOSIHUM, a JHCIEPCHOHHAsI cpela SIBJSAETCS
JKMIKOCTBI0, HA3bIBAIOTCH:

+ a) meHaMu

0) aspo3zonsaMu

B) OMYJIbCUSIMHU

2. A3p030/11 — AHUCIIEPCHBbIE CUCTEMBI THIIA:

a) TBEP/OE B XKHUIKOM

+ 0) ra3 B KUJIKOCTH

B) ra3 B TBEPJIOM

3. CnocoOHBI CymeCTBOBATH TOJBKO B NPHCYTCTBHM CTa0MIM3ATOPOB
cjeAylolye UcrepcHble CHCTEMBI:

a) MIOHHO-JTUCIIEPCHBIE

0) MOJIEKYJISIPHO-/TUCIIEPCHBIE CUCTEMBbI

+ B) TUJIpoPOOHBIE KOJIJIOUIHO-AUCTIEPCHBIE CUCTEMBI

4. Ilox yCcTOWYHMBOCTHIO JHUCIEPCHOM CHCTEMbl NMOHUMAIOT €€ CIOCOOHOCThH
COXPaHATH BO BpEMEHHU:

+ a) cpeAHUN pa3Mep YacTull

0) TeMIiepaTypy pacTtBopa

B) BA3KOCTh pacTBOpA

5. Kakoe arperarHoe cocTosiHue JUCNEPCHON (a3bl B IMYJIbCHAX:

a) razoo0paszHoe

0) TBEpIOE

+ B) XXUIKOE

6. Kakue BuabI IUCHEPCHBIX CUCTEM BbIJACJISAIOT 110 HAJIUYUIO MM OTCYTCTBHUS
B3aMMO/JEICTBUA MEXKIY YaCTHLAMU:

a) CBOOO/IHBIE U CBA3YIOIINE

+ 0) CBOOOTHOIUCIIEPCHBIE 1 CBSI3HOIUCIICPCHBIE

B) LIMPOKHUE U Y3KHE

7. CTeneHb AMCNEPCHOCTH:

a) TUaMeTp YaCTHUIl TUCTIEPCHOU (pa3bl

0) cymmapHasi TUIOIIaAb MOBEPXHOCTH YaCTHI] IUCTIEPCHOM (a3l

+ B) BeIMYMHA, 0OpaTHas MOMEPEUYHOMY pa3Mepy YacTHI] TUCHIEPCHOM (a3bl +

8. Cko0JbKO0 BHAOB ABYX(A3HBIX JUCHEPCHBIX CHCTEM CYIIECTBYET:

+a)9

0) 7

B) 6

9. Kakoe arperaTtHoe cOCTOSIHME JMCIIEPCHOHHOI cpeAbl B AMYJIbCUSIX:

a) razoo0paszHoe

0) TBEpIOE



+ B) KHUJKOE

10. B xakoM arperaTHOM COCTOSIHUM MOT'YT HAXOAMTCS JUCIIEPCHBbIE CHCTEMbI:
a) B ra3000pa3HbIX

+ 0) BO BCEX arperaTHbIX COCTOSTHUSIX

B) B TBEPJIBIX

T) B )KHUJKUX

11. Kakoe arperatHoe cOCTOsIHME JUCHIEPCHOM (a3bl B CyCHIEH3UAX:

a) razoo0paszHoe

+ 0) TBEpIOE

B) JKHUIKOE

12. Kak B qucnepcHoii cucreMe Ha3bIBAeTCHA KOMIIOHEHT, KOTOPbI 3aHMMAaeT
0o bIIUI 00beM:

a) yacTuIia

+ 0) cpena

B) aza

13. /lucnmepcHble CHCTEMbI, B KOTOPbIX BellecTBa IHMCHEpPCHO ¢a3bl u
AUCTIEPCHOHHOW cpeAbl HAXOAATCH B JKMIKOM arperaTHOM COCTOSIHUM,
Ha3bIBAKOTCSH:

+ a) SOMYJIbCUSIMHU

0) CycCIeH3usIMH

B) a3p030JIIMU

14. lucnepcHOCTD:

a) cyMMapHasi Iioab MOBEPXHOCTH YACTHUIl AUCTIEPCHOM (ha3bl

0) TuaMeTp YacTull JUCTIEpCHOMN (ha3bl

+ B) BeNTM4YMHA, OOpaTHAs MOMEPEYHOMY pa3Mepy YacTHI] TUCTIEPCHOM (a3bl

15. Mepoii pa3apo0/ieHHOCTH JUCHEPCHBIX CUCTEM MOKET CIYKUTh:

+ a) cTerneHp TUCTepcHOCTH BemecTBa D = 1/a

0) «BpeMsl )KM3HUY» CUCTEMBI

B) BEJIMYKMHA MOBEPXHOCTHOTO HATSKEHUS YaCTHIL TUCTIEPCHOM (pa3bl

IIpakTuueckass padora: PenieHue NTPaKTUKO-OPUEHTHUPOBAHHBIX PacCYETHBIX
3aJJaHU ~ Ha  JUCIIEPCHBIE  CHCTEMbI, HCIOJb3yeMble B  OBITOBOM U
MPOU3BOJICTBEHHON  JIESATEIBHOCTH YEJIOBEKA, C MO3MIUKA  HSKOJOTHYECKON
0€30IMacCHOCTH TIOCNICJACTBUHA W TPAMOTHBIX pEIIeHUH MpoOJieM, CBSA3aHHBIX C
XHUMHUEH.

Paboma moocem exmouamv meopemuueckue u npakmudeckue 3a0aHUs.,
HanpaeieHHvle HA U3YYeHUe CBOUCME OUCNEPCHBIX CUCEM, UX NPUMEHEHUs 8
PA3HbIX chepax u oyeHKy nocaeoCmauil UCNOIb308aHUsL 8 ObIMY U NPOU3BOOCNEE C
MOYKU 3PEHUSL IKONO2UHECKOU Oe30NaACHOCMU.

TeopeTn4yeckne 0CHOBBI

JI71s1 BBIMOJTHEHUST paOOThI MOYKHO PACCMOTPETH CIIEIYIOIINE TTOHSITHUSA:

o JlucmepcHble cHCTEeMbI — TE€TEPOrC€HHBIE CHCTEMbI, B KOTOPBIX OJIHO
BEIIIECTBO B BHJIC MEJIKHMX YaCTHI[ PAaBHOMEPHO paclpelieiecHO B 00bEME
npyroro. Hekotopeie BHABI TUCHEPCHBIX CHUCTEM: CYyCNeH3uH (cpega —
KUJIKOCTh, (paza — HEpaCTBOPUMOE B HEW TBEPAOE BEIIECTBO), IMYILCHUU



(cpena u ($aza — HepacTBOPUMBIE JIPYyr B JpYyre >KUIKOCTH), a’po30Ju
(B3BECH B raze MeJIKMX 4acTHI] TBEPJbIX BEIIECTB U KUIKOCTEN ).
Mpenenbno nonmyctumpie koHueHrpauuu (IIAK) n ux ucnons3oBaHue B
OLICHKE IKOJIOTMYECKON 0€30MaCHOCTH.

Cnoco0bl BbIpaKeHMs] KOHLEHTPALUMM PAaCcTBOPOB: MaccoBas JOJs
PacTBOPEHHOIO BEUIECTBA, MOJISIPHAS W MOJISJIbHAs KOHLIEHTPALMH, TUTP
pacTtBopa.

Ponb JgucnepcHBIX cHCTEM B 3arpsi3HEHUHM OKpY:Kawlueil cpelbl
HampuMep, a’po30Jiel (IIbIMa, TyMaHa, IbUIM), KOTOPbIE MOT'YT BBI3bIBAThH
3arpsi3HEHHUE BO3/1yXa U BOJHBIX OObEKTOB.

Hpumepsl 3aganui
HexoTtopsie npuMepsl IPaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aaHUN:

Pacyér KoOHUEHTpauMH 3arpsa3HAIIUX BeLIeCTB B JUCIEPCHBIX
cucreMax u ux cpaBHenue c [1JIK.

Ounenka mocCJeICTBMH HMCIOJB30BAHUS HCIEPCHBIX CHCTEM B
NPOM3BOJACTBE HANpPUMEpP, TEXHOJOTMHU TMOJydeHHs Oymaru, TIe
JUCIIEPrUPOBAHUE PACTUTEIBHOTO BOJOKHA M MNPUTrOTOBJIEHUE IUCIIEPCUI
IPOKJICHBAIOIINX ar€HTOB BIUAIOT Ha CBOMCTBA Oymar.

AHaamu3 BBIOPOCOB (a3po30Jiel, TBUIM) UM OIICHKA WX BIUAHUS Ha
OKPYKAIOLIYIO CpENy.

Pacuér Macchl ruipokcHIa HATPHUS, HEOOXOAUMOTO ISl TPUTOTOBIICHHUS
pacTBopa ¢ 3aJaHHON MOJISIPHOM KOHUEHTPALHEH, ¢ YUETOM 3KOJIOTHYECKOM
0€30MacHOCTH.

Ounenka 3¢QeKTHBHOCTH METOA0B pa3iejieHUs AUCHEPCHBbIX CHCTEM
(unbTpoBaHMe, OTCTaMBaHWE, LEHTPU(DYTUPOBAHUE) C TOUKH 3pEHUS
HKOJIOTUYECKOI 0€30MacHOCTH.

MeToauKa BBINOJHEHUA
[TpakTrdeckas paboTa MOXKET BKIIFOYATh:

TeopeTnueckuii pasgeq — uU3ydeHHE TIOHATHH, KiacCUpUKAIIAN
JTUCTIEPCHBIX CUCTEM, CIIOCOOOB BHIPKEHUS KOHIICHTPAIIUH.
IIpakTHyeckue 3agaHUsl — pEIICHUME 3a7a4 HAa pacu€r, COCTaBJICHUE
YPAaBHEHUN PEaKLIMM, aHAJIN3 JAHHBIX.

JlabopaTopHble padoThl — TMPUTOTOBICHUE U HW3YyYEHHE CBOMCTB
JOUCIEPCHBIX CHCTEM pPa3HbIX BHUJOB, CPAaBHEHHE CBOMCTB WMCTUHHBIX U
KOJUIOUAHBIX PACTBOPOB.

Keiicbl — ananmu3 wHOpMAnMu O TPOU3BOJCTBEHHOW JESITEIBHOCTH,
CBSI3aHHOM C MepepadOTKON BEIIECTB, U OIEHKA €€ MOCIEACTBUIN C MO3UIIUH
AKOJIOTUUYECKOI 0€30MaCHOCTH.

Otuér — odopmieHHE pe3ynbTaTOB pabOThI, BKIIOYAs PaCUETHI,
YpaBHEHUS PEAKIUN U BBIBOJIBI.

BaxxHo y4yuThIBaTh, YTO MPAKTUYECKUE 3aJaHUSI MOTYT OBITh HAMpaBJICHbl HA
pa3BUTHE YMEHHU JEUCTBOBATH B MPAKTUYECKUX CUTyallUIX, HATPUMED, HA OLICHKY
BIIMSHUS JMCIEPCHBIX CHUCTEM Ha OKPYXKAIOLIYyI0 CpeAy WM Ha pa3paboTKy
METOJIOB OUHUCTKH.



Tema 6.2. HMcciaegoBanue CBOWCTB JHMCIIEPCHBIX CHCTEM IS HMX
HICHTU(PUKAUU

dopma Tekylero KOHTPOJIsl — TECTUPOBAHUE, TabopaTopHas paboTa

Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02

TecToBoe 3a1aHue:

1. Cmech rJIMHBI ¢ BOJAOM MPeACTABJsAET CO00M:

a) SMYJIbCHUIO

+ 0) CyCIEeH3HI0

B) UCTUHHBINA PaCTBOP

2. IlucniepcHbIe CHCTEMBI, B KOTOPBIX BelIECTBO AMCIEPCHOI (Ga3bl HAXOAUTCS
B ra3o00pa3HOM arperaTHoM COCTOSIHMH, a /HCIEPCHOHHAsI cpeaa — B
TBEPAOM, HA3bIBAKOTCH:

a) OMYJbCUSIMU

0) B3BeCSIMU

+ B) TBEpPJBIMU TIEHAMHU

3. Cmech pacTUTEJIBHOI0 MacJia ¢ BOAOW nmpeacTaBiisieT cO00:

a) UICTUHHBIN PacTBOP

+ 0) SMYJIbCUIO

B) KOJUIOWJIHBIA PACTBOP

4, Kakoe arperaTHoe cOCTOsIHHE TMCTIEPCUOHHOI cpelibl B TYMAaHe:

a) TBEpI0E

0) )XuIKoe

+ B) ra3000pa3Hoe

5. Ilpo3pauHblii pacTBOP AUYHOIO 0eJIKa B BOJe MpeACTABJIsIeT CO00ii:

a) CyCIICH3HUIO0

+ 0) KOJUIOUTHBIN PacTBOP

B) HICTUHHBINA pacTBOP

6. lucnepcHas cucrema, B KOTOpoi aucnepcHoii ¢ga3oii ABJISIETCA KUAKOCTD,
a IUCIEePCUOHHOM cpexoil — ras:

+ a) TyMaH

0) nmeHa

B) AMYJbCUS

7. KosimuecTBO BelecTBa ruipokcuia Hatpus B 3 1 2 M pacTBopa paBHO:

a) 1 monb

+ 0) 6 MoIb

B) 5 MOJIb

8. I'py0oaucmepcHast cucreMa, B KOTOpPOHM aucnepcHoil ¢a3oi sIBIsAETCH
JKUAKOCTb M IUCIIEPCHOHHOM Cpeioil — KUAKOCTh:

a) UICTUHHBIN PacTBOP

0) cycrieH3us

+ B) SMyJIbCUS

9. Oobem 0,5 M pacTBOpa CepHOM KHCJIOTHI, B KOTOPOM COAEP:KUTCH 4 MO
CEpPHOIl KUCJIOThI, pABEH:

a)6n

+0)8n



B)4 1

10. /lucnepcHasi cucTeMa, B KOTOPOil AMCIIEPCHOM (pa30il ABJSIETCH TBepaoe
BeLleCTBO, a INCIIEPCUOHHOI cpepoil — ras:

a) AMYJIbCUS

0) neHa

+ B) JIBIM

11. HUcTHUHHBIM pPacTBOPOM TBEPAOr0 BelIECTBA B JKUAKOCTH SIBJIsieTCSI
BO/JAHBIN PacTBOP:

a) YKCYCHOUM KUCIIOTHI

+ 0) allerata HaTpUs

B) CEPHOM KUCIIOTHI

12. I'pyOoamucnepcHasi cucreMa, B KOTOPOiWl aucnepcHoil (as3oil siBIsieTCH
TBepAOe BeleCTBO U IMCIIEPCUOHHOM CPpeloil — KUIAKOCTh:

+ a) cycrneH3us

0) neHa

B) DMYJIbCUS

13. HcTHHHBIM PacTBOPOM KMIAKOCTH B KHUIAKOCTH SIBJsieTCSl BOJIHBIN
pacTBop:

a) XJIOpUJia HATpUs

0) TUIpOKCHIA HATPUS

+ B) CEpHOM KHCIIOTBI

14. Pa3zmepsl yacTui aucnepcHoii ¢ga3bl B KOJUIOWIHBIX PacTBOpax:

+a)or 1 g0 100 am

0) 6omnee 100 uMm

B) 6onee 500 HM

15. UcTHHHBIM PacTBOPOM ra3a B sKHAKOCTH SIBJISIETCS BOAHBIH PacTBOp:

a) TUAPOKCHUJIA HATPUS

+ 0) COJITHOM KUCJIOTHI

B) STUJIOBOT'O CIIUPTA

JlabopaTopHas pa6ora 1. «IIpuroroBienue pacTBOpOBY.
[IpuroroBiieHre pacTBOPOB 3aJlaHHOW (MOJIIPHON) KOHUEHTpauuu (C MpPaKTUKO-
OPUEHTHPOBAHHBIMU BOIIPOCaMU), ONPEICIICHUE CPEJIbl BOAHBIX PACTBOPOB.
JlaGopaTopHas padora 2. «lccnenoBanue TUCIIEPCHBIX CHCTEM.
[IpurotroBiieHEe UM W3yYEHHE CBOICTB JUCIEPCHBIX CHUCTEM PAa3HbIX BHUIOB:
CYCHEH3UH, dMYJIbCUU, KOJUIOUIHOTO pacTBOpa. CpaBHEHUE CBOMCTB UCTUHHBIX U
KOJUIOUJIHBIX PACTBOPOB, BBISIBIEHUE OCHOBHBIX Pa3IMYUi MEKYy HUMHU.

X0/ PABOT:

JlaGopaTtopHasn padora 1.(1) «IIpurororiieHre pacTBOPOBY.
[IpuroroBiieHre pacTBOPOB 3aJlaHHON (MOJISIPHOM) KOHUEHTpAUH (C MpPaKTHUKO-
OpPUEHTUPOBAHHBIMH BOIIPOCAMH ), OTIPEICTICHUE CPEIBI BOIHBIX PACTBOPOB.

HpI/IFOTOBHeHHe pacTrBopoB 3aI[aHHOI71 KOHIOCHTPAIIUHA



Llenv  pabomwi: TPUOOPETEHUE HABBIKOB IPUTOTOBJIEHUS PacTBOPOB
3aJIaHHOM KOHUEHTPAIMH, BBIPAXKEHHON pa3IMYHBIMU CIIOCOOAMU, U3 CYXOW COIHU
K 0osiee KOHLIEHTPUPOBAHHOTO PacTBOPA.

Obopyoosanue u peakmugvl: KOHMYECKHE KOJObI Ha 250 .z,
TEXHOXMMHUYECKUE BEChl, (PUIbTpOBaNbHAs Oymara, MEpHbIE IWJIMHJIPBL, HA0Op
apeoMeTpoB, MepHble KoiaObl Ha 100 ma, cyxue conm, Hanpumep NaCl, KCI,
N8.2C03, BaC|2, CaC|2, CuSO..

TEOPETUYECKWUE ITOACHEHUS
KoHmieHTparus: pacTBopa- 3T0O OTHOCUTEIIBHOE COACPIKAHUE PACTBOPEHHOTO
BEIIeCTBa B pacTBope. [ BRIpaKeHHsI KOHIICHTPAIIUH PACTBOPOB CYIIECTBYET JBA
crocooa.
|. onesoit cnocob:
a) MaccoBas JOJs BeIIeCTBa @, Oe3pa3MepHas BEJIWYHMHA WM BBIpaXKAacTCS B
IPOIIEHTAaX, BBIYUCIISAIOT 1O (hopMyIie
_ m(s—6a)
m(p - pa)
rie  M(s-6a), Macca BeIIECTBa, & ;
M(p-pa), Macca pacTBopa, .
0) MonbpHas JOJs ¥, BEIWYMHA Oe3pa3MepHas WJIM BbIpaXaeTCs B IMPOICHTAX,

¢100%

BBIUUCIISIOT 110 opMyJie
_ v(6=99) L1009
Vi +v, ...
rae Vv(8-6a), KOJIMYECTBO BEIIECTBA, MOJIb;
vi+vo+..., CyMMa KOJMYECTB BCEX BEIIECTB B PACTBOPE, MOlb.
B) oObeMHas O ¢, BETUYMHA Oe3pa3MepHas WM BBIPAXKAETCS B MPOLICHTAX,
BBIYHUCIISAIOT 1O popMyIie
_Vle=6a) 10004
V (emecu)
rae V(s-6a), 00beM BEIIECTRA, 1,
V(cmecu), o0nem cMmecH, 1.
Il. Konyenmpayuonnwiii cnocoo:
a) MoJsipHas KoHteHTpanust Cy, M0/1b/1, BRIYUCISIOT TI0 (hopMyIie
V(p - pa)
rie  Vv(6-6a), KOJIWYECTBO BEIIECTBA, MOJb;
V(p-pa), 06bem pacTBOpA, .
0) HopManbHas KoHUueHTpauust Cr, MOJb/1, BRIMUCISIIOT 110 (hopMyIie

) v(6 —6a)



_ v(oxe)
V(p - pa)
rae V(9K8), KOIUUYECTBO BEIIECTBA YKBUBAJICHTA, MOJIb;

H 12801 C, =ZeC,

V(p-pa), o6bem pacTBODA, 1;
Z, GaKkTop KBUBAJIEHTHOCTH.
B) MoJIsUTbHAsL KOHIIeHTpaus Cy, MOib/Ke, BRIMUCISIIOT 10 (hopMyIie
_ v(6—sa)
 m(p-as)
rie  Vv(6-6a), KOJTUYECTBO BEIIECTBA, MOJIb;

b

M(p-n151), Macca pacTBOPUTEIS, Ke.
r) TiTp 1, 2/M71, BBIYUCTSIOT M0 popmyJie
_ m(6—s6a)
V(p - pa)
rae  M(s-6a), Macca BEIIECTBA, 2;

V(p-pa), o6bem pactBopa, ML

OOBIYHO BBI3BIBACT 3aTPYJAHCHHE HM3yUeHHE CBOWCTB PAacTBOPOB (OCMOC H
OCMOTHYECKOE JIaBJICHUE, MMOHIKEHUE JIaBIICHUS] HACHIIIICHHOTO Tapa, TOHWKCHHE
TEMIIEPATyphl KPUCTALITU3AINH U TTOBBIIICHUE TEMIIEPATYPbl KUTIEHUSI PAaCTBOPOB),
a TaKKe CBOMCTB PACTBOPEHHBIX BEIIECTB — PACTBOPUMOCTH U TPOU3BEIACHHUS
PacTBOPUMOCTH.

OcMmoc- 3T0 omHOCTOpOHHAS AuGQY3us BEHIECTB U3 PACTBOPOB Uepe3
MOJIYIIPOHUIIAEMYIO MEMOpaHy, pa3AelsioNlyl0 pPacTBOP U YUCTBHIA PacTBOPUTEIND
WIH JIBa PACTBOPA Pa3IMYHON KOHIIEHTpAIUH.

B cucreme pacTBOpUTENB-PACTBOP MOJEKYJIBI PACTBOPUTENS MOTYT
NepeMeIaTbcs Yepe3 Meperopoaky B oboux HampasieHusx. Ho ducino momnekyn
pacTBOpUTENS, MEPEXOAIIUX B PACTBOP B EIUHUILY BpPEMEHH, OOJbIIE YHCIa
MOJIEKYJI, IEPEMEIIAIOIINXCS U3 PACTBOPA B PACTBOPUTEITD.

JlaBneHune, KOTOpoe HAAO MPHUIOKUTH, YTOOBI CKOPOCTH OOOMX IMPOIIECCOB
OBLITM paBHBIMU, HA3BIBAIOT OCMOMUUECKUM.

PactBopbI, XapakTepu3yroMMecss OJMHAKOBBIM OCMOTHYECKHUM JIaBIICHUEM,
HA3BIBAIOTCS U30MOHUYECKUMUL.

OcMmoTHYecKOe JaBICHUE OMPELISIIOT corjacHo 3akoHy Bant-T'odda
P =WRT/V,
rie Vv, KOJIWYECTBO BEIIECTBA, MOJb;

R, razoBas moctosinHast, paBHas 8,314 /oc/(monvK);

T, abcomtoTHas Temmeparypa, K;

V, 06beM pacTBOpa, M°

OTHOCHTENHFHOE TIOHIKEHUE JABJICHUS Tapa pPacTBOPUTENS HAJ PacTBOPOM
CoTJIacHO 3aKOHY Paysst BeIpakaeTcsi COOTHOIIICHUEM



P-F, n
PP N-n’

rae Po, maBneHue mapa HaJl YUCTHIM PACTBOPUTEIIEM;

P, naBneHue napa pacTBOPUTENS HAJl PaCTBOPOM;

N, KOJIMYECTBO PACTBOPEHHOI'O BEIIECTBA, MOIb;

N, KOJIMYECTBO PaCTBOPUTES, MOIb.

[loBbIieHUE  TeMmmepaTypbl KHUIEHUS UM TOHWXKEHUE TeMIepaTypbl
3aMep3aHusl PacTBOPOB IO CPABHEHUIO C YHCTBHIM PACTBOPUTENIEM, COTJIACHO
3akoHy Payns, mponopimoHanibHBI MOJSJIBHONW KOHIEHTPALMM PACTBOPEHHOIO
BEIIECTBA HEAJIEKTPOIUTA
AT = KCb
rie  Cp, MOJISITTbHAS KOHIICHTPAIIUS, MOIb/Ke;

K, xoadpuiiueHT nponopiroHaAIbHOCTH.

B cnyuae moBbImeHUsT TemmepaTypbl KUIMEHHS pacTBopa K Ha3bIBaeTCs
A0YJIMOCKONIMYECKONH  KOHCTAHTOM, B  Cllydae TIOHIDKEHHS  TeMIepaTyphbl
3aMep3aHus- KPUOCKOMUYECKOW KOHCTAHTOW. OTH KOHCTAHTBI, YHCJECHHO
pas3IUyHbIe JJI1 OJHOTO U TOTO K€ PACTBOPHUTENS, XapaKTEPHU3YIOT IOBBIIICHUE
TEMIIEPATYPbl KUIIEHUS Y TOHWKEHUE TEMIIEPATyphbl 3aMEpP3aHUs OJJHOMOJISIIBHOTO
pacTtBopa, T.e. MpPU pacTBOpeHHH 1 Moab Henerydero Heanektponuta B 1000 r
pacTBOpUTENS.

PactBopuMOCTh S TMOKa3bIBa€T, CKOJBKO TPaMMOB BEIIECTBA MOXET
pactBoputhest B 100 © BoJbI IIpU JaHHOM TeMmIiiepatype. PacTBOpUMOCTh TBEPABIX
BEIIECTB C POCTOM TEMIIEpATyphl, KaK MPAaBUIIO, BO3PACTAET, a JJII ra3000pa3HbIX
BEILECTB — YMEHBIIIAETCS.

Jlyist mepexofia OT Macchl pacTBOpa K €ro 00beMy M Ha00OpOT HYKHO 3HATh
BEJMYUHY IUIOTHOCTH. [IIOTHOCTH BBIpaxKaercs B 2/cm® (2/mn), ke/m, 2/, v ap. Jis
MPUOIMKEHHOTO M OBICTPOTO OMpEEICHUSI MJIOTHOCTH CIYKUT apeoMeTp WU
JneHCUMETp (cM. puc. 1).

ApeomeTp npeacTaBisieT coO0H MOIMIaBOK ¢ IPOOBIO M y3KOH
TpyOkoii. Ha TpyOke wumeercs ImKama, TpOrpagyHpOBaHHAs B
€IUHULIAX [UIOTHOCTU. ApeoMeTp NOrpyXaeTcs B pa3IH4HbIC
KUJKOCTU WM PACTBOPHI PA3IMYHON KOHIIEHTPAIIMM Ha pa3HYIo
riryouny. [Ipu 5TOM BBITECHSIOTCS Pa3IMYHbIE 00BEMBI KUKOCTEMH,
HO MacChl UX BCEr/la OJJMHAKOBBI, OHU PABHBI MACCE apEOMETPA.

B  cocrosHMM  paBHOBecHs ~— BBITAJIKMBAIOLIAs  CHJIA,
JNEUCTBYIOIIAs HA apeOMETpP, YPABHOBEIIMBAETCS CUJION TSKECTH:
Fewum.= MQ win PacV-g = Mg, orcrona V = M/p,.,. UTak, o0bem
BBITECHEHHOW JKHUJKOCTH (WM TriayOMHA NOTPYKEHUsi) OOpaTHO




IMPONOPHHNOHAJICH INNIOTHOCTHU KHUAKOCTH Py Ha stoM u ocHOBaHO HU3MCPCHUC

IUIOTHOCTH apEOMETPOM.

Kunkocts HanmuBalOT B YUCThIM uunuHap. W3  Habopa
BBIOMPAIOT apeoOMETp, KOTOPBIA IMOTPYKAeTCS Ha TaKyl TIIyOUHY,
YTOOBI YPOBEHBb JKHJIKOCTH B IWJIMHIAPE HAXOAWICS B TIpeenax
HIKaJdbl apeoMeTpa. ApeoMeTp He JOJKEH KacaTbCs JHAa U CTEHOK
mrHapa. [loka3aHus CleayeT CHHMATh II0 HIDKHEMY Kparo
MEHUCKAa B CiIy4ae MPO3PavYHON J>KHAKOCTH, W TIO0 BEPXHEMY - B
cily4ae Hempo3payHoil. 3Hasi IIIOTHOCTh PaCcTBOPA, MO CIEIHATbHBIM
tabnuaMm (cMm. Tabs. 1) MOXKHO OMNPENENUTh MAaCCOBYIO JIOJIO
pacTBopa, U HA00OPOT, 3HasE KOHIIEHTPALMIO PACTBOPA, ONMPEACIUTh
€ro MIOTHOCT.

Puc. 1. OHpGlIeJICHI/Ie INIOTHOCTH JKUAKOCTHU IIPU ITOMOIIN apCoMETpa

Tao0muna 1
Maccosas gois (w %) u wiotHocTs (p) pactBOpoB coseit mpu 20°C

% p, 2/cm®

CaCl, NaCl CuSOq KCI Na,COs3; |BaCl,
1 1,0070 |1,0053 {1,009 1,0046 |1,009 -
2 1,0148 |1,0125 |1,019 1,0110 {1,019 1,016
4 1,0316 |1,0226 {1,040 1,0239 |1,040 1,034
6 1,0486 |1,0413 |1,062 1,0369 |1,061 1,053
8 1,0659 |1,0559 |1,084 1,0500 |1,082 1,072
10 1,0835 |1,0707 |1,107 1,0633 |1,103 1,092
12 1,1015 |1,0857 |1,131 1,0768 |1,085 1,113
14 1,1198 |1,1009 |1,155 1,0905 |1,101 1,134

Ecmu B TaGHI/IHe OTCYTCTBYCT HCO6XOI[I/IMO€ 3HAa4YCHUC BCJIMYMHBI, TO

MPUMEHSIIOT METOJ HMHTEPHOJALUU (HAXOXKICHUE MPOMEKYTOUHOIO 3HAUYEHUS

BCINYNHBI I10 N3BCCTHBIM KpElfIHHM 3Ha‘{€HI/I$IM). B JaHHOM CJIy4dac IMPUMCHACTCA

JIMHEHHAs HHTCPIOJIALNMA: CUHHUTACTCA, YTO B Y3KHX HMHTCPBAIaX 3aBUCHUMOCTDb

MEXKJly TUIOTHOCTBIO M KOHIIEHTpauuel JHUHEHa. DTO SBISIETCS, B HEKOTOPOU

CTCIICHH, HpI/I6J'H/I)KeHI/ICM. B I[GﬁCTBPITGJ'IBHOCTH BO3MOXXHBI N OTKJIOHCHHA OT

JIMHEWUHOCTH.

JlommycTuM, HY>KHO OTIPEEIHUTh MIIOTHOCTh 2,3% pacTBOpa XJI0opuia HATPHSL.

Takoili KOHIICHTpaIMK B TaOJMIle HET. biavkalmye 3HaYCHUS MacCoBO# 1oau - 2%
u 4%, UM COOTBETCTBYIOT IUIOTHOCTH PacTtBOpoB 1,0125 2/cm® m 1,0226 2/cm®.

CrnenoBaTenbHO, TP W3MEHEHHHM KOHIEHTparuu Ha 2%, MIOTHOCTH pacTBOpa



m3MennTes Ha 1,0226-1,0125=0,0101 2/cm3. CocTaBuB NPONOPIMIO, HAMIEM, KaK
MU3MEHUTCS MIOTHOCTh MPU U3MEHEHUH KOoHIeHTpauuu Ha 0,3%:
2% — 0,0101 2/cm®
0,3% — x o/cm®

13 nponopuuun x=0,0015 2/cm®. TIpubaBuB 3Ty BEIMYUHY K 3HAYEHHIO
IIOTHOCTH 2%-HOro pacTBOpa, MNOJYyYUM IUIOTHOCTh 2,3%-HOro pacTBopa:
1,0125+0,0015=1,0140 2/cm®.

METOIUKA TTPOBEJJEHU A OITLITOB

Onvim 1 1IpuroToBieHHUe pacTBOpa ¢ 3aJJaHHOW MaCcCOBOM J0JIeH COJIH

[lonyunte y mpenopaBaTensl 3aJjaHUE M PAacCUUTAKNTE, CKOJHKO I'PaMMOB
COJIM W MWUIMJIUTPOB BOJABl MOTpeOyeTcs i TNPUTOTOBJICHHUS pacTBOpa
3aJJaHHOW KOHLIEHTPALUH.

[lokaxkxute pacueTbl NpPENOJABATEN0 U MOJIYyYUTE pa3pelieHre Ha
POBEJICHUE OTbITA.

B3BecbTe Ha TEXHOXMMHMYECKHX BECaX HYKHYIO MAacCy COJIM M BBICHITIBTE
ee B KOHHMYECKYI Koi0y Ha 250 ma. OTMepbTe IUIUHIPOM HEOOXOIUMBIN
o0BeM BOIBI U BIEWTE ero B KojOy c coinbtlo. [lepememmuBaiite comep:kumoe
KOJIOBI /IO TIOJIHOTO PACTBOPEHHUS COJIH.

[lepenerite B UWIMHAP MPUTOTOBJIECHHBIA pactBop. IIpm momomwm
apeoMeTpa U3MepbTE €ro IJIOTHOCTh Pien. Hadimure mo Tabn. 1 TIOTHOCTH
PacTBOPA Pmasr-, COOTBETCTBYIOUYIO 3aJaHHON KOHLEHTPALIUH.

Brrumncnnure 0OTHOCUTENBHYIO OIIUOKY OMBITA:

|pma6ﬂ - pa;ccn
E=——"—"7—
pma6.7
Paccunralite MOJISIPHYXO KOHLEHTPALMIO, MOJSIPHYI0 KOHIEHTPAILUIO

-100%

HKBUBAJICHTA, MOJSUIBHYIO KOHIIEHTPALMIO W TUTP MPUTOTOBICHHOTO pPAaCcTBOpA.
Pe3ynbpTaThl OnbITa U pacyeTOB CBEIUTE B TA0M. 2.
Tabnuma
2 Pe3ynbTathl onvima 1

®opmyn |[Macca [V V Dmacnes |Doxeny |0% |Cy |Cr |Co |T
acoiad |comu, 2 |pacTBopa, |Bomwl, |e/ewm® |e/cw®

Onwvim 2 [1purotoBiieHHE pacTBOPA C 3aJJaHHOM MAacCOBOM J1071el u3 0osee
KOHILIEHTPUPOBAHHOT'O PacTBOPA

B kaudectBe Oosee KOHIIEHTPHUPOBAHHOTO pacTBOpa HCHOJIb3YETCS
pacTBOp, MPUTOTOBIIEHHBIN B ONBITE 1.

[lonyuute y npenonasatesns 3ananue. Onpenennre mioTHOCTh 3aJJaHHOTO
pactBopa o Ta6:a. 1. Paccunraiite 00bem 0oJiee KOHIIEHTPUPOBAHHOTO PacTBOpa



coii 1 00bEM BOJbI, HEOOXOAUMBIE NJisi MPUTOTOBJIEHUS PACTBOpa 3aJaHHOU
KOHIICHTPALUH.

[lokaxkxuTe pacdeTsl MNPENOJABATEN W TMOJYYUTE pa3pelieHue Ha
BBIITOJIHEHUE OIBITA.

OtmepbTe HUIHHIPOM paccUMTaHHBIN o0beM Oonee
KOHLEHTPUPOBAHHOIO pacTBOpa COJM U JOJeiTe BOJOH 1O HEOOXOIUMOIO
ob0bema. [IpUroToBNeHHBIN pacTBOp THIATENBHO NEpeMelnianTe, NnepeauBas H3
UWIMHApPA B KOOy U oOpatHo. [Ipu momomu apeoMerpa u3MepbTe MIOTHOCTh
PacTBOPA Poycn. . BBIUUCINTE OTHOCUTEIBHYIO OIIMOKY ONbITa aHAJIOTUYHO ONbIMY
1. Pe3ynbrarsl onbiTa CBEAUTE B TaOM. 3.

Tabnuua 3

Pesynbratsl onvima 2

0% V, mn p, e/em®

Ucxonnor |3amannor |Mcxonno |3amanHo |Boasl |[Mcxomuor |3ajiaHHOrO

0 DacTBODA|O ro ro 0 nactrona [Fmasr: Piien:

ITPUMEPHBI PEILIEHMA 3AJIAY

IIpumep 1 MaccoBasi 10J11 paCTBOPEHHOTO BEIIECTBA.
Onpeodenume maccogyio donio 6 (%) xnopuoa kanus 6 pacmeope, cooepicaujem
0,053 k2 KCl 6 0,5 1 pacmeopa, nromnocms komopozo 1063 ka/m3.

Pewenue
MaccoByro JI0JT10 BEIIECTBa HAXOAUM 110 hopmyJie
_ m(s—sa)
m(p — pa)
rae  M(s-ea), macca BEIECTBA, 2 ;
M(p-pa), Macca pactBopa, 2.
Macca pacTBopa paBHa MPOU3BEACHNIO 00beMa pacTBopa V Ha €ro IJIOTHOCTH p

*100%

m —
m=Vp, Torna o = mis —6a) ¢100
Vp
MaccoBast A0JI XJIOPUAA Kalusl B pACTBOPE paBHa:

0,053100

@ = — =10%.
1063 0,510

Ilpumep 2 MonsipHast KOHLIEHTpaLXs pacTBOpa.
Kaxoea macca NaOH, cooepocawezocs 6 0,2 n pacmeopa, eciu moaapHas
Kouyenmpayus pacmeopa 0,2 monv/n?

Pewenue




MoJtsipHY10 KOHIIEHTPAITUIO BEIIECTBAa HAXO ST MO (hopMyIIe
_ v(e—e6a)
V(p - pa)
riae  v(6-6a), KOJIWYECTBO BEIIECTBA, MOJb;
V(p-pa), 06bem pacTBOpA, I

KonudecTBo BeliecTBa v BBIYUCIAIOT IO (popmyie

M

V=—
M

rae m, macca BEILeCTBa, 2;
M, MonsipHast Mmacca BelIecTBa, &/MOlb.

Torna macca NaOH, conepxarierocst B pactBope, paBHa
m=C,,MV (p— pa) =0,2-40-1=0,82.

HEOBXO/JUMBI YPOBEHB ITOAIOTOBKHM CTYIEHTOB
. 3HaTh CMOCOOBI BBIPAYKECHUSI KOHIICHTPAIIMH PACTBOPOB.
. YMeTb onpenensiTh INIOTHOCTh pacTBOpa PH MOMOIIH apEOMETpa.
. YMETh TOJIb30BaThCA TaOJUIIAMH 3aBHCUMOCTH IIJIOTHOCTH PacTBOPOB OT
MacCOBOM JI0JIM PACTBOPEHHOT'O BEIIECTRA.
. YMeTb MpOoU3BOAUTH PACUEThl, HEOOXOAUMBIE JIJIsl IPUTOTOBIIEHHUSI PACTBOPOB
3aJIaHHON KOHIIEHTPAIINH, BBIPAXKEHHOM Pa3IMYHBIMHU CIIOCOOaMU.
. YMeTh TOTOBUTH PACTBOPHI 33JJaHHON KOHILIEHTPAIIUU U3 CYXOro BEIEeCTBa U
BOJIbI; U3 00JIee KOHIIEHTPUPOBAHHOTO PACTBOPA U BOJIBI.
. YMeTh HaXOAUTh MAacCy WM KOJUYECTBO PACTBOPEHHOI'O BEIECTBA, UCXOIS
U3 KOHIIEHTPAIlUU PacTBOpa.
. YMeTh MpOU3BOIUTH PACUYETHI, CBA3AHHBIE C MIEPEXOJAOM OT OJHOTO CTocoba
BBIPQYKEHUSI KOHIIEHTPAIIUU PacTBOpa K IPYyromy.

3AJJAHUA 1JI1 CAMOKOHTPOJIA

. CKOJBKO IpaMMOB THAPOKCUAA Kalliig HYKHO pacTBOpUTH B 600 ma BOIbI
st monydenust 16% pactBopa? IlnotHOCTH pacTBOpa paBHa 1,15 2/mi.
. Kakoit o6vem 4% pactBopa xiopuja Kanblids (TDIOTHOCTH CM. B TaOi. 1)
TtpeOyeTcs ais B3aumoneictsust ¢ 120 ma 0,1 M pactBopa AQNO3?
. Onpenenure MaccoByrO JOJII0 pAaCTBOPEHHOTO BEUIECTBA B 2,64 H. pacTBOpe
cepHoi KuCIOTHL. [IT0THOCT pacTBOpa cepHOU KUCIOTHI paBHa 1,080 a/m.
. Kakue o0bembr 12% pactBopa m 3% pactBopa XJopuja HaTpUs HYKHO
cMmemath ana nonyuenuss 120 mn 8% pactBopa? Ilpu pemiennu 3amadu
BOCTIONIB30BAThCSI TAHHBIMU TaOI. 1.

JlaGoparopHas padora 1.(2) «IIpurororiieHre pacTBOPOBY.

[IpuroroBiieHre pacTBOPOB 3aJlaHHOW (MOJISIPHOM) KOHLEHTpALMHU (C MPaKTUKO-
OPUEHTHUPOBAHHBIMU BOIIPOCAMU), OMPEJICIICHUE CPEJIbl BOAHBIX PACTBOPOB.



eab padoThl
OcCBOUTH METOIMKY IPUTOTOBJIEHUS pACTBOPOB 33JaHHON MOJISIPHOM
KOHILICHTPALIMU ¥ HAYYUTHCS ONPEAEIIATh CPEAY BOJHBIX PACTBOPOB.
Ob6opynoBaHue U peaKTUBBI

o AHaIUTUYECKUE BECHI

o MepHnbie K0JIObI

o Ilumerku

o BopoHuku

o CrakaHbl

o CreknsHHbIE TAJTOYKU

o PactBOpHBI KMCHOT, HIEIOYEH, CONEH

o HWunukatopsl (1akmyc, ¢peHondranert, yHUBEpCATbHBINA UHANKATOP)
TeopeTnyeckue 0CHOBBI
Moasipaasi konnenTpamusi (C) — KoJM4ecTBO BELIECTBA B MOJISIX B 1 JTUTpe

pacTBopa:
n
C= v

r7Ie N — KOJIMYECTBO BelecTBa (MoJb); V — 00bEM pacTBopa ().
Cpena pacTBopa onpeenseTcs: XapakTepoM THIPOJIN3a U MOXKET OBITh:
o Kucnas (pH<7)
o Illenounas (pH > 7)
o Heitrpansnas (pH = 7)
Xox padoTsl
1. IlpuroroByieHHe pacTBOpa
o Paccuuraiite maccy BemectBa o popmyine: m=C-M-V, rne M —
MOJIIpHAsi Macca BEIIeCTBa.
o B3BecbTe paccunTaHHYIO Maccy Ha aHAJTUTUYECKUX Becax.
o IlepeHecute BEmIECTBO B MEPHYIO KOJIOY.
o JlobGaBbTe MUCTWIIMPOBAHHYIO BOIY JIO TIOJIOBUHBI 00bEMA KOJIOBI.
o PacTBopuTe BemecTro, nepeMennBas CTCKISTHHONW MAJIOYKOM.
o JloBenmure 00BEM 10 METKH TUCTHILIMPOBAHHON BOJIOM.
o TmareapHO mEepeMenianTe pacTBop.
2. Onpenesienne cpeabl pactBopa OnpeaeauTe cpeay ¢ IMOMOIIBIO

WHJIUKAaTOPOB:
o Jlakmyc (KpacHBIN — KHUCasl, CHHUN — IIeJI0YHast, (PHOIETOBBINA —
HEUTpaibHas)
o ®enondramenn (0eCBETHBIN — KUCIas/HEUTpabHAS, MATUHOBBII
— IIeJIOYHAas)

o YHUBEpCalIbHbII UHAUKATOP (11O IIBETOBOM IIKAJIE)
3. IIpaKkTHKO-OpMEHTHPOBAHHbIE BOMPOCHI
1. Kak u3MeHHUTCS KOHLIEHTPALIMS pacTBOpa Npu pa3zdaBieHUun?
2. Tloyemy Ba’KHO MCTIONB30BATh TUCTUUTMPOBAHHYIO BOTY?
3. Kakwue axTopsl BIHSIOT HA TOYHOCTH MPUTOTOBIICHHSI pacTBOpa?



4. Kak omnpenenuTs KOHUEHTPAIUIO PacTBOPa, €CJIM U3BECTHA Macca
BEUIECTBA U O0BEM?

IIpumep pacuyéra
[Tpurorosuts 250 miu 0,1 M pactBopa NaCl:

1. Monsipuas macca NaCl = 58,5 r/moib

2. MaccaNaCl: m=0,1-585-0,25=1,4625r

3. BsBecurs 1,46 r NaCl, pactBoputh B MepHO# Kos0e Ha 250 M
Texnuka 0e30macHOCTH

o PabotaTh B 3aIIUTHBIX OYKaX U MepUYaTKaxX

o Hcnonp30BaTh TOIBKO YUCTYIO MOCYTY

o U3Gerarp momamaHusi peakKTUBOB Ha KOXY

o Ilpu pabGote ¢ KuCIOTaMU U LIEI0YaAMU COOJIOATh OCTOPOKHOCTh
Odopmiienne pe3ybTaToB
3anoaHUTh TabIUILY:

BemecTBo | KoHnentpamus O0Bém Macca Cpena

CnenaTth BBIBOJI O IPOJEIaHHOW paboTe, yKa3zaB MOJYyYEHHbIE PE3yJIbTaThl U HX
COOTBETCTBHE pacyETaM.

JlaGoparopHasn padora 2. (1) «/cciaenoBanne AUCIEPCHBIX CUCTEM.
[IpuroroBiieHe MW W3YyYEHHE CBOMICTB JHUCIEPCHBIX CHUCTEM PA3HBIX BHUIOB:
CYCHEH3UH, dMYJIbCUH, KOJUIOUIHOTO pacTBOopa. CpaBHEHHE CBOMCTB UCTUHHBIX U
KOJUIOWJIHBIX PaCTBOPOB, BBISIBJIEHUE OCHOBHBIX Pa3InYuil MEKIy HUMHU.

Heab: NOIyYnUTh AUCHEPCHBIE CUCTEMBI U MCCIEAOBATh UX CBOMCTBA, HAYUYHUTHCS
TOTOBUThH CYCIIEH3UIO U AMYJIBbCUIO; pelIaTh 3aJayd Ha ONpPEACIICHHUE MacCOBOM
JOJI KOMIIOHEHTOB CMECH U IIPUMECEN.

3apaum: 3akpenuTh NPAaKTHUYECKUE 3HAHUS O CBOMCTBAaX [UCIEPCHBIX CHCTEM
pa3HBIX BHJIOB: CYCHEH3UHM, 3MYJbCHH, KOJUIOMJHOTO pactBopa. CpaBHEHUE
CBOMCTB MCTHUHHBIX M KOJUIOMIHBIX PAacTBOPOB, BBISBICHUE OCHOBHBIX pPa3TU4YU
MEXK]ly HUMHU.

Oo0opynoBanme: TeTpaap i1 NPAKTUYECKUX 3aHATUN, KapaHJall, JIMHEWKa,
cTakaH o0bemMoM 50 MJI, CTEKIITHHAS TTAJI0YKa ¢ Pe3MHOBBIM HAKOHEYHHKOM, BECHI,
CTEKJIIHHAs JIOMATOYKa, MEPHBIM LMIWHJP, COJHU, XOJOJHAs KHWIIsTYeHas BOJa,
KapOOHAT KaJbllMs, Macjio, BOJA, XUMHYECKHH CTaKaH, CTCKJISHHBIC MaJOYKH,
MYKa, )KeJIaThuH, (hOHAPHK.

KosnvecTBo yacos: 2 yaca

Kpurepuu ouenku:

1. 3auer crTaBUTCA B cCiydae, €CIM BBINOJHEHO He MeHee 50% 3agaHuii, B
OCBEIIICHWH BOTPOCOB HE COJEPKHUTCS TPYOBIX OMIMOOK, CaMOCTOSITEIBHO
BBITIOJIHEHA MTPaKTHYeCcKas pad0Ta, BBIOJIHEHBI TPeOOBaHUS K 0 OPMIICHUIO.

2. Hezauet ctaBuTCA, €ciii 00y4aroluXcsi HE CIPABUJICA C 3aJIaHUEM (BBIOJIHEHO
MeHee 50% 3amaHusi), HEPACKPBHITO OCHOBHOE COJIEp)KaHHE BOIPOCOB, MMEIOTCS
rpyObie OImMOKM B BBINOJIHEHUWU 3aJlaHus, a Takke paboTa BBINOJHEHA
HECAMOCTOATEIBHO.




XO PABOTHBI

TeopeTuyeckue cBeeHUs

Yuctble BemiecTBa B MPUPOAE BCTPEYAIOTCS OYEHb PEJIKO, 4Yalle BCEro
BCcTpedaroTcsi cMecu. (CMmecu pa3HbIX BEIIECTB B PA3NMYHBIX AarperaTHbIX
COCTOSIHUSIX MOTYT OOpa3oBBIBATH TOMOT€HHBIE (PAcCTBOPBI) U TETEPOrECHHbBIC
(mucTnepCcHBIC) CUCTEMBI.

JlucnepcHbIMU Ha3bIBAIOT T'€TEPOrCHHbIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO -
nucriepcHast gaza (MX MOXET OBITh HECKOJBKO) B BHUJE OYECHb MEJIKHUX YaCTHIL
PaBHOMEPHO paclpeeleHO B 00beMe APYroro - JUCIEPCUOHHOM cpefe.

Cpena u (a3pl HAXOJATCA B PA3HBIX arperaTHbIX COCTOSIHUSX — TBEPJIOM, JKUJIKOM
U razoo6pasHom. [lo BeaMuMHE YaCTHUI[ BELIECTB, COCTABIAIOMIMX AUCIEPCHYIO
¢azy, nMcrnepcHble CUCTEMBI JAENSTCS 2 TPYIIIbI:

o rpyOonucnepcHsie (B3BecH) c pa3Mepamu uactul Oosnee 100 HM. DT1O
HENpo3payHble CUCTEMBI, B KOTOpPbIX (ha3za U cpefa JErKo pa3AesstoTcs
OTCTaMBaHUEM WU QUILTPOBAHUEM. DTO IMYIBCUH, CYCIIEH3UH, A3PO30JIH.

e TOHKOJMCHEPCHBIE - ¢ pa3mepaMu yactull oT 100 no 1 M. Pa3a u cpena B
TaKUX CHUCTEeMax OTCTAaMBAaHUEM pa3JeNsoTCs C TPYAOM. OTO 30JH
(KOJUTOMJTHBIE pacTBOPHI "Kileeno100HbIe") 1 renu (CTyaHHM).

Komnouansie cuctemMbl Mpo3pavyHbl U BHEIIHE TTOXOKU HA UCTUHHBIE pACTBOPHI, HO
OTIIMYAIOTCS OT MOCIEAHUX MO 00pasyroleics “cBeTAIIeiics JOPOKKe™ — KOHYCY
IpU TPOMYCKaHUM 4Yepe3 HUX Jiyda CBeTa. JTO SBJIIEHHE Ha3bIBAIOT 3P (heKToM
Tunpgamns.

[Tpu onpeneneHHBIX YCIOBUSAX B KOJUJIOMAHOM PACTBOPE MOXKET HAYATHCS MPOIIECC
koaryssiiuu. Koarymsiust — sBlieHUe CITUNaHUs KOJUIOMIHBIX YaCTHI] M BBIMAICHUS
X B ocajok. [Ipyu 3TOM KOJIJIOMIHBIA pacTBOp MPEBpAIIAE€TCs B CYCHEH3UIO WIH
Trellb.

['enu uiamM CTYIHU NPECTABISIOT COO0M CTYICHUCTBIE OCAIKU, O0Pa3yIOIIUecs IpH
KoaryJaiuu 3oieid. Co BpeMeHeM CTPYKTypa Telieil HapyuiaeTcs (OTCIauBaeTcs) —
U3 HUX BBIIEISIETCA BOJa. JTO siBJIeHHe cuHepe3uca. [locMoTpute yueOHbIN HuibM

«JlucnepcHbie CUCTEMBI» HCIIOJIB3YS CCBUIKY
https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

KouTposabHblie 3a1aHus

Pemure TecT (4151 CAMONIPOBEPKH)

1. IucnepcHas cucrema 3T10:

a) TOMOTeHHas cucTeMa 0) reTeporeHHasi CUCTEMa B) BEpHO a U O

2. Tymany COOTBETCTBYET NHUCIIEPCHASI CUCTEMA: a) /T 0) JK/K B) T/K

3. Hedtu cooTBeTCTBYET MucTiepcHasi CUCTEMA: a) JK/T 0) kK/K B) T/K

4. 3yOHOI TIacTe COOTBETCTBYET JAMCIIEPCHAS cUCTEeMa: a) T/T 0) T/T B) T/

5. CrtaBaM COOTBETCTBYET JIUCIIEPCHAsI CUCTEMA: a) %k/T 0) T/T B) I/x

6. 3 mepeunsi BeIOGpUTE JMIITHEE CIOBO M MOMUYEPKHUTE €r0: Tellb, CYCTICH3MS,
3071b

7. U3 mepeunHs BeIOGpUTE JIMITHEE CIOBO M TOMUYEPKHUTE €TO: 30JIb, CYCICH3HSI,
a’po30J1b

8. Uto 00beANHSET JaHHBIE CI0Ba: MapMmenai, 3edup, xomoael

OTBeT 3anumuTe B BUJIE OJTHOTO CJIOBA



https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

9. Uto 00beMHAET TaHHBIE CIIOBA: MOJIOKO, HE(Th, MOJICOTHEYHOE MACJIO B BOJIE.
OTBeT 3aIMIINTE B BUIE OJHOTO CI0OBA

10. Yto 0ObeAMHSAET JaHHBIE CI0BA: JIaK JJIsl BOJIOC, J1I€30/I0PAHT, MBUIEBOE 00JIaKO.
OTBeT 3aIMIIUTE B BUJE OJHOTO CIOBA

INPAKTHYECKASA YACTD

Hauveprure Ta0/MLy 11 0(pOpMIICHUS ONIBITOB.

Ha3Banue onbiTa Haoaronenus BoIBOABI

3ananue 1. IlpuroroB/jieHne CycneH3MM KapOOHATa KaJbIUSA B BOJAE U
H3y4YyeHHe ee CBOMCTB.
B crexistnayto mpoOupKy BIUTh 4-5 MIJT BOJIBI M BChINIAaTh 1-2 j0)Keuku kapOoHaTa
kanbiusi. [IpoOupKy 3aKkpbhITh PE3MHOBON MPOOKOW M DHEPIUYHO BCTPSAXHYTH
pOOUPKY HECKOJIbKO pa3 s PAaBHOMEPHOTO paclpesesieHus YacTUIl Meja TI0
BceMy 00BEMY >kuakocTu. [loctaBpTe MpoOOMPKY B INTATUB M HaOMIOJalTe 3a
W3MEHEHUSIMU B MOJYYEHHOU CYCIICH3UHU.
Kakue cuctembl Ha3bIBAIOT CYCIIEH3USIMHU ?
UYto siBNsieTCSA B JAHHOW CYCIICH3WM JUCTIIEPCHUOHHOW CPEIOM, a YTO — AUCIIEPCHOU
dazoii?
OT 4yero 3aBUCUT YCTOMYMBOCTH CYCIIEH3UN?
3anuimTe OTBETH HAa BOMPOCH! U BBIBOJI. B HaOMIOIEHUAX OTMETHTE BHEUTHUN BU/T
¥ BUJIUMOCTD YaCTHII, CIOCOOHOCTh OCAXIAThCS U CIIOCOOHOCTD K KOATYJISIIUH.
Cchuika 151 MpOCMOTPa BUEO ONbITA

https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/

3ananmne 2. IlpuroroBieHue 3MYJbCHM MAacCjda B BOJde M H3y4eHHE ee
CBOMCTB.
B crexnsiHHyI0 TpOOUpPKY BIUTH 4-5 MJT BOJbI U 1-2 MJI Macia, 3aKpbITh PE3UHOBOM
MpPOOKOW U BCTPSIXHYTh MPOOUPKY HECKOJIBKO pa3. B HaOIMIOAEHUSX OTMEThTE
BHEITHUN BHUJ M BUJIMMOCTBH YACTHIl, CIIOCOOHOCTh OCaXAAaThCsl U CIIOCOOHOCTH K
KOaryJisiiuu.

Cchuika Jj1s1 MpOCMOTpa BUIEO
ombiTa https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

3ananne 3. IlpuroroBiieHMe KOJJIOMAHOTO PACTBOPA M H3yYeHHE €ro
CBONCTB.
B creknsHHBIA cTakaH ¢ ropsYeld BOJOM BHECTH 1-2 JIOXKEYKHM MYKH (WU
KelaTuHa), TUATeIbHO MepemeniaTs. [IponmycTuTh uepe3 pacTBOp Jyd CBeTa
¢dbonapuka Ha (oHe TeMHON Oymaru. B HaOmOgeHUSX OTMEThTE BHEIIHUW BUJI U
BUJIUIMOCTh YAaCTHI], CHOCOOHOCTh OCAXAAThCA U CIIOCOOHOCTh K KOAryJsiUu.
Hab6monaercs nmu apdext Tungans?
Ccblka 1 qr-KoJ JJisl IpOCMOTpa BUJIEO OMbITa


https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/
https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

JlaGoparopHas padora 2. (2) «VcciaenoBaHue AUCIIEPCHBIX CUCTEM.
[lpuroroBicHHEe W W3YYCHHE CBOWCTB JHMCIEPCHBIX CHUCTEM pa3HBIX BHIOB:
CYCIICH3UH, dMYJIbCUH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX M
KOJUIOMIHBIX PaCTBOPOB, BHISIBJICHHE OCHOBHBIX PA3JIMYUI MEKIY HUMHU.

eab padoTbl: U3YyYUTh CBOMCTBA Pa3IMUHBIX JTUCIIEPCHBIX CUCTEM (CYCIICH3UH,
AMYJILCUH, KOJUIOUIHBIX PACTBOPOB) M CPABHUTH UX C UCTUHHBIMU PACTBOPAMH.
TeopeTnyeckasi yacTb
JlucnepcHbie CHCTEMBbI — 3TO T€TEPOTC€HHBIE CUCTEMbI, COCTOAIINE U3 JABYX WIIH
OoJiee BEIIECTB, MPUYEM OJIHO M3 HUX B BUJE OUYCHb MEJIKUX YAaCTHUI] PABHOMEPHO
pacripeiesieHo B 00bEMe Apyroro.
OCHOBHBIE BUIbI TUCIIEPCHBIX CUCTEM:
o Cycnen3uu — TBEPABIC YACTHUIIBI B )KUIKOCTH.
e IOMYJbCHH — KaIlJI OJJHOM KUJIKOCTH B JPYTOM.
o Kosutonanbie pacTBOpbl — MeJbYANIINE YacCTUIBI B JUCIICPCUOHHOMU
cpene.
HNctuHHbIE pacTBOpbl OTJIMYAIOTCA OT KOJUIOMJHBIX pa3MEpOM YaCTHUIl U
CBOMCTBaMH.
Ob6opynoBaHne U peaKTUBBI
o IIpoGupku
o Ilumerkn
o [Imarens
« Bona
o PacturensHoe Macio
o ['muuepun
e Men
o JKenatun
o PactBOp Kpaxmaia
o Consnas kucnora
Xoxa padoThbl
1. IlpuroroBiieHNe CyCNIEH3UN:
o B mpobupky HaneiTe 5 M BOJBI.
o JlobGaBpTe MIECTIOTKY Mea.
o Ilepememaitite. HabnroaeHus: 4acTUIIBI MEJIa OCEIAI0T Ha JHO.
2. IlpuroroByieHne IMYJIbLCHN:
o B mpobupky no6aBbTe 3 MII BOJBI.
o Ilpuneirte 2 M1 paCTUTENBHOIO Macia.
o B3s0Oonraiite. Habmtonenusi: oOpa3yeTcsi MyTHasi CMECh, KOTOpasi CO
BPEMEHEM PACCIANBAETCA.
3. IlpuroroBjeHue KOJUIOUIHOTO PacTBOpPAa:
o PactBOopuTE *€NaThH B BOJE.
o llepememaiiTe 0 mMmoOay4deHUs OTHOPOAHOM Macchl. HaOmropeHus:
pacTBOp NPO3PAUYHbI, YACTULIBI HE OCEJAFOT.


https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

4. CpaBHeHHe ¢ HCTUHHBIM PACTBOPOM:
o IlpuroroBeTe pacTBOp rmIepruHa B Boje. HaOmroaeHus: oqHopoaHas
po3pavyHas KHUJIKOCTh, YACTUIIHI HE BUTHBI.

5. HcciieqoBaHnmne CBOCTB:
o OtrdunbTpyiiTe BCEe MOTYyUYESHHBIC CUCTEMBI.

o lIpoBepbTe IPO3PAYHOCTS.

o O1ueHuTe yCTOMYUBOCTb.
6. Odopmiienue pe3yabTaToB: 3aN0JIHUTE TAOIHILY:

Bua cucremsl Pa3mep yacTuiy IIpo3payHoCTh Y CcTOHYMBOCTH
Cycniensus > 100 M Henpo3spaynas Heycroliunsas
OMyJIbCHs 1-100 um Henpo3spaynas Heycroliunsas
Kommonaaerit 1-100aM MyTHas OTHOCHUTEIILHO
pacTBop yCTOMYMBAs
HNctunHb1i <1 HM IIpo3paunas Ycroiunsas
pacTBop
BriBOa
B xome pabGoThl wH3yuyeHbl CBOMCTBAa pa3IMYHBIX JUCHEPCHBIX CHUCTEM.
VYcTaHOBIIEHO, YTO pa3Mep 4YaCTUIl OINPEAENAET OCHOBHBIE XapaKTEPUCTUKHU
CUCTEM: TIPO3pPavyHOCTb, YCTOMYMBOCTH M CHOCOOHOCTH K  (PUIBTpALMU.
Komnounnsle  CHUCTEMBI  3aHMMAKOT  IPOMEXKYTOYHOE  IIOJIOKEHHE  MEXIY

NCTUHHBIMHA pacTBOpaMU U FPY60,HI/ICH€pCHBIMI/I CHUCTCMaMU.

Py6exnblii KOHTPOJb 0 Pa3neny 6. JlucnepcHblie cucTeMbl
®opma py0eKHOro KOHTPOJISI — KOHTPOJIbHas paboTa
Koa xonTposanpyemoii komnerenunu — OK 01, OK 02
KonTpoabHasi paGora
1. IncnepcHasi cucTeMa, B KOTOPOil JUCNIEPCHOM (pa30ii ABJsAETCS KUAKOCTb,
a IUCIEPCUOHHOM Cpeaol — ra3
1) nena
2) TyMaH
3) apIM
4) smynbcus
2. IlucnepcHbie cUCTEMBbI — 3TO:
1) rereporeHHbIE CHCTEMBI, B KOTOPBHIX OJHO BELIECTBO B BHUJE MEIbYANIIUX
YaCTHI] PABHOMEPHO pacIipeielieH0 B 00bEME Ipyroro;
2) TOMOT€HHBIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BUJE MEJIbUANIINX YaCTHI]
PaBHOMEPHO pacrpeeieHo B 00bEMe APyroro;
3) reTeporeHHble CUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BUJIE€ KPYIHBIX YACTHI]
HEPaBHOMEPHO PACTIPEJIEIICHO B 00bEME IPYTroro;
4) TOMOTE€HHbIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO B BUJE MEIbUANIINX YaCTHI]
PABHOMEPHO pacipeiesieHo B 00bEME Ipyroro.
3. I'py0oaucnepcHasi cucreMa, B KOTOpPOHl JAucCHepcHOH ¢a30i SABJIAETCH
TBepA0e BeleCTBO U IMCIIEPCHOHHOM CpeIoil — JKUIAKOCTh
1) cycnensus




2) neHa

3) sMynbcus

4) UCTUHHBIN pacTBOP

4. Koaryasinuei Ha3bIBaKOT:

1) paccestHue CBETOBOIO Jy4ya 4acTUIIaMU KOJUTIOUIHOTO PacTBOpa;

2) BBIJICJICHHUE BOJIBI 3 CUET pacclauBaHUs Telis;

3) oOpa3zoBaHME KOJUIOUIHOTO PACTBOpA U3 IPyOOIUCIIEPCHOM CUCTEMBI;
4) cnuma”ue 4acTHUI] KOJUIOUTHOTO pacTBOpPA U BhIMAJECHUE UX B OCAJOK.
S. Pazmepsl yacTUL AMCIIEPCHOM (pa3bl B B3BecCsAX

1) 6onee 500 am

2) 6omee 100 HM

3)or 1 go 100 HM

4) menee 1 HmM

6. Cmech pacTHTEJIbHOI0 MAacCJja ¢ BOAOH MpeacTaBJ/sieT c000ii

1) smynbcuio

2) UCTUHHBIN PacTBOp

3) cycrneH3uto

4) KOJTOUAHBIN PacTBOP

7. Ilpo3pauHblii pacTBOpP INYHOT0 0eJIKa B BOJie NMpPeACTaBJsieT co00ii
1) smynbcuio

2) UCTUHHBIN PacTBOp

3) cycneH3uto

4) KOJUTOUAHBIN PacTBOP

8. Cunepe3suc - 310

1) Cniunanue 4acTull ¥ BbINAJeHUE B 0CAJIOK

2) CaMOIIpOM3BOJIbHOE YMEHBIIICHHE 00bEMa C BBIICICHUEM KUIKOCTH
3) Henaryparus 6enka

4) PacTBOpeHUE CONHU

9. K kosmonaasiM cuctemaM HE orHocaTCH:

1) ctynamn

2) 3011

3) reaun

4) a»po30su

10. ITopoJioH, KMPNHUY, CHEKHBI HACT, MOYBA, MOPOIIKHU IO ATrPEraTHOMY
COCTOSIHMIO cpeabl U (pa3bl OTHOCATCH K JUCIIEPCHON CUCTEMe:

1) ra3-»KuaKocTh

2) )KUJIKOCTh-TBEPAOE BEIIECTBO

3) TBEpaOE BElIECTBO-Ta3

4) )KUJIKOCTh-TBEPAOE BEIIECTBO

11. YcranoBUTE COOTBETCTBHE MEXKAY IPYNIIAMHM I'eJieH U COOTBETCTBYHOIUMHU
npuMepamMu

Mpumepsbr:

1. xeMuyr, onan

2. Ma3H, NacThbl

3. CYXOXHIIHS, XPAIIH



4. xomojell, xene

5. Kpema, Tesu s qyliia

I'pynmer renei:

A. KOCMETHYECKHUE

b. Guonoruueckue

B. munepaibHbie

I'. numeBbie

J1. MEAUIIMHCKHE

12. IucniepcHbie CHCTEMbI — 3TO:

1) roMOreHHbIE CUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BUJE MEJIbYANUIIINX YACTHUII
PaBHOMEPHO pachpeielieHO B 00bEME APYroro;

2) reTepOoreHHbIC CUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BUJI€ KPYMHBIX YaCTHUI]
HEPABHOMEPHO pacIipesielieHo B 00bEME pyroro;

3) rOMOTE€HHBIE CUCTEMBbI, B KOTOPBIX OJIHO BEIIECTBO B BHJIE MEIbYANUIINX YACTHUII
PaBHOMEPHO pacmpeieieHO B 00bEME PYroro;

4) TeTeporeHHbIe CUCTEMBbI, B KOTOPBIX OJHO BEIIECTBO B BHUJIC MEJIbUAUIINX
YacTHI] pABHOMEPHO pacIpeiesieH0 B 00bEME JPyroro.

13. I'py0oaucnepcHasi cucreMa, B KOTOpPOil AucHepcHOl ¢a3oil siBasieTcCst
KUAKOCTH ¥ TUCIIEPCUOHHON Cpeoil — KUAKOCTH

1) cycnen3us

2) neHa

3) amynbcus

4) UCTUHHBIN PacTBOP

14. JlucnepcHasi cucTeMa, B KOTOPOil AucnepcHoii (a3oil siBiasieTcs: TBepaoe
BeIeCTBO, a JUCIIEPCUOHHOMN cpeao — ra3

1) nena

2) TyMaH

3) amyJnbcus

4) npiM

15. CannaHue KOJJIOMIHBIX YAaCTHIl M BbINaJeHHEe HX B OCaJ0K — 3TO
sIBJICHHE:

1) koarynsius

2) cequMeTanus

3) cuHepesuc

4) paccioeHue

16. Pa3zmepsl yacTul aucnepcHoi ¢pa3bl B KOJJIOUAHBIX PACTBOpax

1) 6onee 500 Hm

2) 6onee 100 aM

3)or 1 1o 100 HM

4) menee 1 am

17. Cmech riauHbI ¢ BOAOH MpeacTaBjsieT Co00MH

1) sMynbcuio

2) UICTUHHBIN pacTBOp

3) cycneH3uto

4) KOJLITOUAHBIN pacTBOP



18. Camonpou3Bo/ibHOE yMeHbIIEHHE 00bEMA ¢ BblIeJeHUEM KUIKOCTH — ITO
1) koarynsius

2) cequMeTaIus

3) cunepesuc

4) paccioeHue

19. Mopckoit w1, 3071HM, TeJdH, MACThbl, CTPOUTEJIbHbIC PACTBOPHI 110
arperaTHOMY COCTOSIHMIO cpeabl U (pa3bl OTHOCSTCS K IMCIIEPCHOI cHcTeMe:

1) ra3-»KuaKocThb

2) )KUIKOCTh-KUJIKOCTh

3) ra3-TBEp/10€ BEIIECTBO

4) )KUJIKOCTh-TBEPAOE BEIIECCTBO

20. /IucmepcHble CHCTEMbl, B KOTOPBIX BeLIECTBO IHMCIEPCHON (a3bl
HAXOMTCH B Ta3000Pa3HOM arperaTHOM COCTOSIHMHU, a IMCIIEPCHUOHHAA cpe/ia
SIBJISIETCH KHIKOCTHIO, HA3bIBAKTCS

1) aspozonsimu

2) neHamu

3) TymMaHom

4) sMynbCcUSIMU

21. Bbuonoruyeckue ;KUJAKOCTH: MJa3Ma KPpoBH, T1uM@a, TKaAaHeBasl JKUTKOCTh,
NUineBapuTeJbHbIE COKH OTHOCSTCS K

1) 301M

2) 3MYJILCUAM

3) cycneH3usiM

4) reasam

22. YcTaHOBHTE COOTBETCTBHE MEKAY IPYNIIAMH rejieid 1 COOTBETCTBYIOIIMMHU
npuMepamMu

IIpumepsbr:

. CEpIOJIUK, XaEIOH.

. BOJIOCBI, TKaHHU.

. CBIp, XJ1€0, Mapmena,

. T€JI Tociie OpUThSA, TOCHOHBI,

. Ma3H, MacThl

I'pynnsi reseii:

A. KOCMETHYECKUE

b. Guonornueckue

B. muHepainbHbie

I'. numessbie

J1. MenuuuHCKue

Ok wpNE

ITAJIOH OTBETOB:

1 2 3 10 11
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2 1 1 4 2 1 4 2 4 3 | BIBI'A

12 13 14 15 16 17 18 19 20 21 22

4 3 4 1 3 3 3 4 2 2 | BBI'A




Pasgean 7. KauecTBeHHbIe peakuMu OOHAPYKEHUS HEOPraHMYeCKHMX H
OpPraHU4YecKMX BellecTB
Tema 7.1. O0HapyKeHHe HEOPraHUYECKUX KATHOHOB U AHHOHOB
®dopma TeKyllero KOHTPOJSA — TECTUPOBAHWE, NpakTHUecKas padora,
naboparopHas paboTa
Ko xkonrTposaupyemoii komnerenunu — OK 01, OK 02
TecToBoOE 3a1aHUeE:
1. K I ananuTH4eckoii rpynie OTHOCATCH KATHOHBI:
a) Ag+, Pb2 +
+0) K+, NH4 +
B) Hg2+, Cu2 +
F) Crs+, Als +
2. I'pynmmoBbim peaktuBoMm Il ananuTuveckoil rpynnbl KATHOHOB SIBJISICTCH:
a) NaOH
0) HCI
B) H2S04
+1) (NH4)2S
3. Ilpu neiictBum rekcanuTpokodaabTata (III) narpus Na3[Co(NO2)6] na
COJIN KAJIHUS
MOJIy4aeTcsi 0Ca/I0K BeTa:
a) KOPUYHEBOTO
0) 6emoro
+ B) XKEJITOrO
') KpacHO-0yporo
4. IIBeT MuIaMeHH, OKPALIEHHOT0 COJIAMHU KAJTHA:
a) KUPIMUYHO-KPACHBIHI
0) >KenThIi
+ B) (puoseToBHIN
T') )KEJITO-3€JICHBIN
5. Xsiopua cepedpa pacTBopum:
a) B @30THOM KHCIIOTE
+ 0) B KOHIICHTPUPOBAHHOM PacTBOPE aMMHAaKa
B) B YKCYCHOM KHCJIOTE
) B ropsiueit Boje
6. IIBeT mu1aMeHH, OKPALIEHHOT0 COJIAMH KAJbIUA:
a) JKeJNThII
0) ¢uosreToBHIN
+ B) KUPIUYHO-KPACHBIH
r) 0JIeTHO-3€ICHBIN
7. lpu peiicteun (NHa): C.O4 Ha conn Ba2 + nadaroaarT:
+a) BeIMajieHue OEI0ro ocaaka
0) BbIZICIICHUE Ta3a
B) U3MEHEHHE OKPACKH pacTBOpa
') paCTBOPEHHE OCA/IKa



8. Okucaenue Cr3+ nepmanranarom kajauss KMnQO4 B mies104Hoii cpeae uaer
¢ oOpazoBaHueM:

+ a) xpomat-uona CrO42-

0) xpomuTt-uona CrO2-

B) HajgxpoMoBoii kuciaoTel H2CrO6

r) nona rekcaruapokcoxpoma (I1I) [Cr(OH)6]3-

9. IIBet ocaaka Fe(OH)2:

a) KOPUYHEBBII

0) Oypwiii

+ B) OJIeTHO-3€JICHBIN

r) OenbIi

10. Popanug xkese3a (IIT) Fe(CNS)3 umeeT uBeT:

a) KEIThIN

+ 0) KpOBaBO-KPaCHBI

B) Oypbiii

') HHTCHCUBHO-CUHUI

11. Ko II ananuTH4ecKoil rpynime OTHOCATCH KATHOHBI:
+ a) Ba2+, Ca2+

0 ) Ag+, Pb2+

B) Ca2+, Al3+, Zn2+

r) NH4+, K+

12. Ilpu fpeiicTBUM TPyNIOBOr0 peakTHBa HAa KaTHOHBbI Il ananuTHuyeckoi
TPYINIbI MOJYy4aeTCH 0CAJA0K IBeTAa:

a) JKEJITOTO

0) cepo-3eJIeHoro

+ B) Gesoro

r) Oyporo

13. BoJiee 4yBCTBUTEJIBLHOM PeaKkueil HA COJIM KAJIHUSA ABJISETC:
a) KCI + NaHC4H406 = KHC4H406 + NaCl

+ 0) 2KCI + Na3[Co(NO2)6] = K2Na[Co(NO2)6] + 2NaCl
B) KCI + NaOH =KOH + NacCl

r) 2KCI + Na2PbCu(NO2)6 = K2PbCu(NO2)6 + 2NaCl
14. IiBeT ni1aMeHN, OKPAIIEHHOT' 0 COJISIMHM HATPHA:

a) JKeJITO-3eJICHbIN

0) KUPIIUYHO-KPACHBIN

+ B) KEJTHIN

r) proneToBHIN

15. Peakuusi, MCOAb3yHOIIASICH A1 OTKPBITHS MOHA 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

IIpakTuueckas padora: CocraBieHUE YpaBHEHUI peakiuil OOHApYyKEHUS
kaTuoHoB [-VI rpynn v aHMOHOB, B T.4. B MOJEKYJISIPHOM U MOHHOHN (opmax.



Peakiiuu oOHapy>KeHHs] HEOPTraHMYECKUX BEIIECTB B peajlbHBIX O0O0BEKTaxX
OKPYKAIOILIEN CPEBI.

JlabopaTtopuass padora: OOHapyXeHHE HEOPraHWYECKUX  BEIIECTB
(xkatuonoB [-VI rpynnm wiMm aHUMOHOB) C HCHOJIb30BAHUEM KAaYECTBEHHBIX
AHAUIUTUYECKUX PEAKINN

IIpakTnueckas padora: CocraBieHue ypaBHEHUH peakuuid oOHapyKEHUs
katuoHoB [-VI rpynn v aHMOHOB, B T.4. B MOJEKYJSIPHOM M MOHHOU (popMax.
Peakiiun oOHapyX eHUsI HEOpPraHMYECKHMX BEIIECTB B peajbHBIX OOBEKTaX
OKpYXalollen cpeibl.

Pemenue:
IIpakTnyeckas padora: O0Hapy:KeHHe KATHOHOB U AHHOHOB
eab padoThl
OcBouTh METOABI KaYECTBEHHOI'O aHaIN3a HEOPTaHMYECKUX BEIIECTB, HAYYUTHCS
COCTaBIIATh YPaBHEHUS peakinii oOHapykeHust kaTnoHoB [-VI rpynn 1 aHMOHOB B
MOJIEKYJISIPHOW U MOHHOU opMax.
TeopeTnyeckne 0CHOBBI
KauecTBeHHbBIII aHAJIM3 — 3TO COBOKYITHOCTh XUMUYECKUX, (PUZUKO-XUMHUUECKHX
U GU3NYECKUX METOJAOB, IPUMEHSAEMBIX JJIs1 OOHApYKEHHUs KaTHOHOB, aHMOHOB U
JAPYTUX KOMIIOHEHTOB B UCCIIEIYyEMbIX OOBEKTAX.
OCHOBHBIE I'PYIIIBI KATHOHOB!

o lrpymma: K*¥,Na*,NH;

o Il rpynma: Ca?*,Ba?*

« Il rpymma: AI3*,Cr3*

o IV rpymma: Fe?*, Fe3*, Mn?*

« Vrpymma: Mg?*t, Bi3*t

o VIrpymma: Cu?t,Cd?*, Hg?*
OCHOBHbBIE aHHOHBI:

. CI”
e Br™
o« I™

. SO0Z
. CO0?%

MeToauKa BbINOJIHEHUSA

1. TloaroroBKa peakTHBOB:
o PacTBOpBI HCCIENYEMBIX BEILIECTB
o PeareHTsl 1 NpoBEAEHUS PeaKUi
o HMHaukaTopsl
o JlabopaTtopHas mocyna

2. IlpoBeneHue aHaau3a:
1. TloaroroBka uccieayemMbix 00pa3ioB
2. JloGaBreHne peareHTOB
3. HaGmronenue 3a mpu3Hakamu peaxiuit



4. QOukcarus pe3yabTaToB
IIpumepsl peakuui
Katunons! I rpynnsi:
« O6uapyxenne Na*: oxpammBanue mIaMeHu B HKENTHINA HBET
« O6napyxenue K*: okpammusanue miameHu B (PHOIETOBBIN LBET
Kartuons! II rpynner: Ba?t + S03~ — BaS0, | (6enblif ocanok)
Anuonbl; CI™ + Ag™ — AgCl | (Genblit TBOPOKUCTHIN OCAIOK)
S03~ + Ba®* - BaS0, | (6enslii ocanok)
AHaJIn3 peajibHbIX 00bEKTOB
[Tpumepb1 0OBEKTOB ISl aHATTU3A:
o [IlouBa
Bona
o PacrturenbHbie 00pa3Ibl
o MuHnepanbHbie YI00pEeHUS
MeTtoauka aHaJIM3a:
1. Ot6op npob6
2. TloaroToBka mpo0 K aHAIU3Y
3. TlpoBeneHue KaueCTBEHHBIX peaKIui
4. VuTtepnpeTalius pe3yJbTaToB
Odopmiienne pe3yibTaToB
Pe3ynpTaThl 0OpMIISIOTCS B BUJIE TAOJIHUIIBL:

Hccnenyembiid OoOHapy:xeHHbIE Ipuznaxku YpaBHeHus
00beKT HOHBI peaKIuu peaKkumi
BoiBOa

B xonme paboThl OBLIM OCBOEHBI METOJIbI Kaue€CTBEHHOTO aHaIn3a, COCTABIICHBI
yYpaBHEHMsI peakluii OOHapy>KeHHs HMOHOB, TPOAHATM3UPOBAHBI peabHbIC
00BEKTHI OKPYIKAIOIIEH CPEIbl.

JlaGopaTtopuass padGora: OOHapy)KeHHE HEOPTraHWYECKUX  BEIIECTB
(xatuonoB [-VI rpynn wiMm aHMOHOB) C HCIOJIb30BAHUEM KAaYECTBEHHBIX
AHAUTUTAYECKUX PEaKIINI
Pemenue:

JlabopaTopHas padora: O0Hapy:keHUe HEOPTAaHNYECKHX BellleCTB

Hean padoThI

O3HakoMJIEHHE C KAYECTBEHHBIMU aHAIMTUYECKUMH PEAKIUIMHU Ha KaTHOHbI [V
AHATUTUYECKUX TPYNI W AHUOHBI, TPHOOPETCHHE HABBIKOB IPOBEICHUS
KaueCTBEHHOI'O aHAJIN3a BEILIECTB.

O0opynoBaHue U peaKTUBbI

[TpoOupku

[tatuB A1t IpOOUPOK

[Tunetku

CTeKIsTHHBIE TAIOYKH




PeakTuBbl: nccnenyemble pactBopbl, pactBopbl peareHToB (HCl, NaOH,
NH4OH, H2$O4, BaClz, AgNO3, K4[F€(CN)6], K3[F€(CN)6] nu ,Z[p.)

TeopeTnyeckas yacTb
AHaJIMTHYECKHE TPyl KATHOHOB:

I rpynma: K*, Na*, NH4"

Il rpynna: Ag*, Hg>**, Pb*
[II rpynima: Ba**, Ca**, Sr**
IV rpynna: APPY, Cr**, Zn*
V rpymmna: Fe*", Fe**, Mn**
VI rpynna: Cu?*, Cd*, Co**

OcHOBHBIE KaueCTBEHHbIE Pe€aKIuu:

Ha xatuon cepebpa: Ag' + CI" — AgCl| (6enblii TBOPOXKUCTBINA OCAT0K)
Ha cynesdar-uon: SO.* + Ba?" — BaSOa| (6enblit ocanok)

Ha xap6onat-uon: COs*>” + 2H* — CO:1 + H20

Ha ¢gocdar-uon: PO+4" + 3Ag" — AgsPO4|

Xoxa padoTsl

1. MoaroroBka padoyero Mectra. PacctaBuTh TpPOOMPKHM B IITATHB,
MOJITOTOBUTH HEOOXOIUMbIC PEaKTUBHI.

2. IlpoBenenue peakmmil. B kaxayio npoOupKy MnoMecTuTh 2—3 Kariu
UCCIEyeMOr0 pacTBOpa U J00aBUTh 10 KalUIAM COOTBETCTBYIOUIUN
PEaKTHB.

3. Haoumonenmne. DukcupoBaTh BCE U3MEHEHHS: I[BET OCAJKa, BBIIEICHUE
rasza, ”3MEHEHHE [[BETa pacTBOpa.

4. 3anuch pe3yJbTaTOB. 3aMOJHUTH TaOIUIlY HAOIIOICHUM.

[Tpumep TabauIbl HAOIIOACHUN

Hccnenyembiid Jlo0aB1eHHBbI Haoaronenus BriBox

pacTBop peaKkTuB

TexHuka 0e30MaCHOCTH

PaboTaTh B 3aITUTHBIX OYKaX U MepyaTKax

N36eraTh KOHTaKTa PEAKTUBOB C KOXKEH

He npunumats numny B mabopaTopun

Cobmronath nmpaBmiia paboThl ¢ KUCIOTAMU | MIESITI0OYaMHU

KonTposibHbIE BONIPOCHI

1.
2.

3.
4.

Yrto Takoe aHAIUTHYECKAsI TPYIIIa KATHOHOB?

Kakune ocHOBHBIE KaueCTBEHHBIE PEAKIIUUA UCTIONB3YIOTCS JJII OOHAPYKEHHUS
KaTHOHOB?

Kax otnuunTh 0cagku pa3HbIX KATHOHOB IO UX CBOWCTBaM?

Kakue mepbl mpemocTopoKHOCTH HEOOXOauMO COOMIoAaTh Mpu padote ¢
peakTuBaMu?

Odopmiienne pe3yabTaToB
CocTaBUTh OTYET, BKIIOYAIOITHHN:

enp paboThl
[Tepeuenb MCMONB30BAHHBIX PEAKTUBOB
Pe3ynbpTarsl HabmOAEHUI




o BriBogwI MO paboTe

Tema 7.2. OOHapy:KeHHMe OPraHMYeCKHX BeIIECTB OTAECJBHBIX KJIACCOB C
HCNO0/Ib30BAHHEM KAa4YeCTBEHHBIX peaKuui

dopma TeKkylero KOHTPOJIsl — TECTUPOBAHUE, TabopaTopHas paboTa
Koa xkonTposaupyemoii komnerenunu — OK 01, OK 02
TecToBoOE 3a1aHUE:

YcTaHOBUTE COOTBETCTBUE MCXKIAY ABYMS BCHICCTBAMHU N PCAKTHUBOM, C ITIOMOIIBIO

KOTOPOI'o MOXHO PAa3JIMYUTDh 3TU BCUICCTBA.

1,
BEHIECTBA PEAKTHUB
A) Ca;(P0,), u CaCl, 1. Cl,
B) Ba;(NO5), u MgS0, 2.H,0
B) AgNO3 144 NaN03 3. KON(p_p)
I') FeO u Zn0O 4. HNO;
5. Br,
2.
BEIHIECTBA PEAKTHUB
A) CaCl, u NaCl 1. makmyc
B) NaCl u Ba(NO3), 2. Agl
B) Na, S0, u SrCl, 3. HNO,
I') KOH u LiCl 4. Na,CO,
5. KCI
3.
BEIIECTBA PEAKTHUB
A) aleToH W nponaHaib 1. Cu(OH),
B) raunepun u 6yrasHos — 1 2. H,0
B) MeTusaMUH U TPUMETHJIAMUH 3. HNO,
I') ToJ1yos1 M LMKJIOTEKCEH 4, NH;
5. Br,
4.
BEIHIECTBA PEAKTHUB
A) ruIyH ¥ GpeHos 1. Cu(OH),
B) 3TeH U 3TUH 2. AgNO; (NH;3)
B) aTeH u 3TaH 3. Br,
I') 6yranosn — 2 v 6yTanguon — 1,2 4. NaOH
5. Agl




BEIIIECTBA PEAKTHUB
A) MgSO, n BaSO, 1. AgNO;
B) Ba(NO5), u Mg(NO,), 2. H,0
B) NaNO, u LiNO, 3. HCl
T) Kl u KCI 4. KON
5. H4PO,
6.
BEIIIECTBA PEAKTHUB
A) NaOH u LiON 1. HCl
b) CaCl, u CaF, 2. H,0
B) K, S u K5PO, 3. LINO,
I") BaCOzu BaSO, 4. Na;P0O,
5. Sr(NO3),
7.
BEHIECTBA PEAKTHUB
A) NpONUH U OYTUH — 2 1. Cu(OH),
b) aTaH u aTuIEeH 2. NaCl
B) ataHos u rmnepuH 3. Brg
I') beHO/ M MMKPUHOBAsI KUCJIOTA 4. Ag;0 (NH;)
5. Ca(OH),
8.
BEIIECTBA PEAKTHUB
A) BaCl, u KCl 1. NaOH
b) AlCl; u MgCl, 2. Kl
B) K,SO 1 Ba(NO3), 3. BaSO,
I") NaOH u NaCl 4. Na,CO5
5. peHondTanenH
9.
BEIIECTBA PEAKTHUB
A) 6eH30J1 U IUKJIOTEKCEH 1. KOH
B) 6yTaHoOJ ¥ raIUIEepUH 2. Br,
B) 6yTu/aMUH ¥ TPUGYTUIAMUH 3. Cu(OH),
I) CTE€apUHOBAs KHUCJI0Ta 4. HNO,
JIMHOJICHOBAsI KHCJIOTA
5. FeCly
10.
BEHIECTBA PEAKTHUB
A) Cu(NO3), u NaOH 1. BbIIETICHHE OECIBETHOIO rasa




B) Cu(NO3), u Na,S 2. 00pa3oBaHKe YEPHOrO OCaIKa

B) Cu(OH), n HNO;4 3. 0Opa3oBaHKMe CHHETO 0CaIKa

I') AI(OH); u KON 4. pacTBOPEHHE OCAIKa

5. 0O0pa3oBaHue O€JI0ro ocajaka

ITAJIOH OTBETOB:

1 2 3 4 5 6 7 8 9 10

2333 | 4441 | 1135 | 3231 | 2451 | 4231 | 4312 | 4145 | 2342 | 3244

JlabopaTopHasi pabdora: OOHapy>KeHHE OPraHMYECKUX COCIUHEHHUH OTACIBHBIX
KJIACCOB.

MoxeT BKIIOYATh OIbITHI, HANpaBICHHBIE Ha BBISIBJICHUE OCJIKOB, YTIJIEBOJIOB,
KUPOB WU KUCIOT. Hubke mnpuBeneHbl TpUMEpPhl TakuxX pabOT IS pa3HbIX
KJIACCOB.

beakn

Iean: noka3aTh HaIU4YKE OCIIKOB B OMOJOTMUYECKUX 00BEKTaX.

OO6opynoBaHue: mTAaTUB ¢ MpoOMpKamMu, BOjAsSHAs OaHs, KPUCTAUIM3ATOP CO
JBJAOM, MEPHBIN cTakaH 00bEMOM 50 M.

PeakTuBBI: KypuHOE SHII0, KOHIICHTPUPOBAHHAs a30THAs KHUCIOTa, PacTBOP
aMMHMaKa, TUAPOKCUI HATPHsl, PaCTBOP MEAHOTO KyIopoca, BOJa.

Xox padoThlI:

1. [lpurotoBuTH pacTBOp OEIKA.

2. buyperoBasi peakuusi:

o B mpobupky HamuTh 2-3 MI pacTBOpa Oenka u 2—3 MJI pacTBOpa
TUJPOKCHAA HATpus, 3aTeM |—2 MJI pacTBOpa MEIHOIO KymHopoca.
[TosiBnsieTcst hroneToBOE OKpalIMBaHUE.

3. KcaHTonpoTrenHoBasi peakumsi:

o B mpobupky HanmTh 2—3 MJI pacTBopa Oenka U 100aBUTh HECKOJIBKO
Kareyib a30THOM KHCIOTHL. Harpets copepkumoe TpoOHUpKH, TIPH
3TOM o0Opasyetcs XENThIM ocamok. OxiaxaaTh cMeCh M J00aBIATH
pacTBOp aMMHaKa J10 Iepexoaa KENTOU OKPACKU B OPAHKEBYIO.

BoiBoa: mosiBIeHHE (UONETOBOTO  OKpPAlIMBAaHUSA MPOUCXOAUT 3a  CUET
oOpa3oBaHHsA KOMIUIEKCA MEAHM C TMENTUIHOW CBS3BI0 B MOJIEKyJe Oenka, 4To
TOBOPUT O €ro NPUCYTCTBUHU.

YriaeBoasl

Heanb: 0OHAPYKUTH KUPHI B CEMEHAX PACTCHHIM.

MeTtoauka uccaeI0BAHUA:

1. HUcronour cemeHa B ¢paphopoBOH CTYIIKE.

2. Ilomectuth B mpoOUpKy, 100aBUTHh 1—2 MIJI OPraHUYECKOTO PACTBOPHUTEIS
(OEH3WMH WM yaWT-CIIUPUT), 3aKpbITh TPOOKOW W HECKOJIbKO pa3
BCTPSIXHYTh.

3. Uepes 10—-15 mMunyT, mocae oTCTanBaHUS, TOMECTUTh KaILIIO MOJYYEHHOTO
AKCTpPaKTa C MOMOUIbI0 MUNETKU Ha (QUIbTpOBaJIbHYIO Oymary. Pesynbrat
OILICHUTH IOCJIE BHICHIXaHMUSI.




BeiBoa: nocne ucnapeHus pacTBOpUTENS Ha (PUIBTPOBAIBHOM Oymare ocTaércs
KUPHOE MATHO. DTOT OMNBIT OCHOBAH HAa XOPOLIEH pPacTBOPUMOCTH >KUPOB B
HEMOJIAPHBIX OPTaHUYECKUX PACTBOPUTENSX.

Py0e:kubIil KOHTPOJIb 110 Pa3nesn mo 7. KauecTBeHHbIe peakuuu 00HAPYKeHUA
HEOPraHUYeCKUX U OPraHuYeCKHUX BellleCTB
®opma py0eKHOr0 KOHTPOJISI — TECTUPOBAHUE
Koa kontpoaupyemoi komnerenuuu — OK 01, OK 02
TecToBoOC 3a1aHUE:
1. BoiOepuTe nBa BellecTBa, B PACTBOpPe KOTOPbIX YHMCJI0 KATHOHOB B JIBa
pa3a 0oJiblIe YHCJIa AHMOHOB.
1) bocdar kanus
2) autpat meau(1l)
3) cynbdar xenesa(ll)
+ 4) kapOoHaT Kanus
+ 5) cynbdut HaTpus
2. BoiOepuTe 1Ba BelIeCTBAa, KOTOPbIE He SABJIAITCSH JIEKTPOJIUTAMM.
1) nmoBapeHHas coJib
+ 2) yIJIeKUCIIbIN Ta3
3) ruapokcua 6apus
+ 4) mapadun
5) XJ10pOBOAOPOS
3. Ilpu moaHoW aucconmanuu 1 MoOJIb KAKUX JABYX H3 MNPeACTABJICHHBIX
BellecTB 00pa3yeTrcsi OAHHAKOBOE YHCJIO MOJIb KATHOHOB U AHUOHOB?
1) H.SO.
2) (NH4)2S
3) BaCl.
+4) CuSO.
+5) NaNOs
4. BoiOepuTe ABe CHCTEMbI, KOTOPbIE MPOBOIAT JIEKTPHUYECKUI TOK.
1) pacTBOp IJIIOKO3BI
+ 2) paciuiaB XJ0pH/1a Kaablus
3) pacTBOp 3THJIOBOTO CIIUPTa
4) pacruiaB poMOUYECKOU CephI
+ 5) pacTBOp YKCYCHOW KUCIOTHI
5. lIpu monHoM auccouranuu 1 MOJb KakKMX JABYX M3 IPeACTABJIEHHbIX
BelllecTB o0pa3yeTcsi HAUOOJIbIIIEee YNCJI0 AHUOHOB?
+ 1) HUTpAT AMOMUHUS
2) cynbdar aMMOHUs
3) xJIopu IMHKA
4) pocdar kanus
+ 5) cynbdart xemneza(Ill)
6. 13 npen10:keHHOT 0 NepevyHs BbIOepUTe 1BA BellleCTBA, KOTOPbIE SIBJIAIOTCS

IJICKTPOJIUTAMM.
1) C6H1206



+2) H2S04

3) Si02

4) Al203

+5) CuSO4

7. U3 mnpemiokKeHHOr0 IepedyHsl BbIOepuUTe [Ba BelleCTBAa, NPH IOJHOM
AUCCOLMAIMU KOTOPBIX o0pa3yercs 1 MoJIb KATHOHOB M 1 M0OJIb AHHOHOB.

1) CU(NO3)2

2) NasPOs

+ 3) NHisNO:s

4) Ba(OH):

+ 5) FeSO.

8. BoiOepure aBa BemiecTBa, NMPH MOJHON Aucconuamuu 1 MoJb KOTOPBIX
o0pa3syercsi 2 MOJIb AaHMOHOB U 1 MOJIb KATHOHOB.

+ 1) HuTpar Oapus

2) cepHas KAcIoTa

3) cynbdar aMMOHHUS

+ 4) xja0pu Maraus

5) docdopnas kucnora

9. BpiOepuTe aBa BemiecTBa, NMPH MOJHON aucconuamuu 1 MoJb KOTOPBIX
o0pa3syercsi 3 MOJIb HOHOB.

1) HUTpaT amrOMUHUS

2) docdar kanus

+ 3) kapOoHaT HaTpuUs

4) cynwdar xenesa (I1I)

+ 5) OpomMu Maraus

10. BbiOepuTe 1Ba BemecTBa, MPH MOJHON JUCCOUMALUMN KOTOPBIX 00pa3yercs
0IMHAKOBOE YHCJI0 KATHOHOB U AHMOHOB.

1) xmopun 6apus

+ 2) TUAPOKCU]T IUTUS

3) cepHas KucCIOTa

+ 4) noaua Kanus

5) cynbdar HaTpus

11. BbiOGepuTe 1Ba BellecTBA, NP MOJHON TUCCOMUANMU KOTOPBIX 00pa3yeTcs
3 MOJIb HOHOB.

1) xnopun nuTus

+ 2) rupokcu bapus

3) HUTpAT aTOMUHUS

4) HATpAT Kajaus

+ 5) cynbun HaTpus

12. BpiOepuTe aBa BelmecTBa, KOTOPbie B PacTBOpPe MTUCCOMUUPYIOT C
o0pa3oBaHHeM KATHOHOB METAJIJIa U AHUOHOB KHCJIOTHOT0 OCTATKA.

1) xnopua aMMOHUS

+ 2) dpocdar kanus

3) ¢pocdopHas kuciota

4) TUAPOKCHU TUTHS



+ 5) HUTpAT LMHKA

13. BpiOepuTe aABa BewiecTBa, NPH IMOJHOM JAUCCOUUALUM KOTOPBIX YHCJIO
KATHOHOB B /IBa pa3a 00Jibllle YHCJIA AHMOHOB.

+ 1) kapOoHat kanus

2) ruApokcun oapus

+ 3) cynbdart HaTpus

4) cynbdaTt Maraus

5) XJIOpu Kaublus

14. BoiOepuTe 1Ba BenecTBa, NPH MOJHON IUCCONMUANMU KOTOPBIX 00pa3yercs
OJMHAKOBOE YMCJI0 MOJIell KATHOHOB U AHMOHOB.

1) HuTpaT Maruus

+ 2) cynsdat meau (1I)

3) cynbhun kanus

+ 4) ruIpoKCHU]T Kanus

5) 6pomux Gapus

15. Ykaxkurte, kakue HOHbI H B KaKOM KOJMYecTBe 00pa3yloTcs B pacTBope
NPHU MOJHOM qucconuanum 1 Mosb cyjbpura Kaaus.

1) 1 monp K+

+ 2) 2 monb K+

3) 2 monb SO42-

4) 1 monp42-

+5) 1 mons SO42-

Paznen 8. XuMus B ObITY M POU3BOACTBEHHOM 1€ATEILHOCTH YeJI0BEKA

Tema 8.1. XuMus B ObITY M IPOU3BOJACTBEHHOM I€ATEILHOCTH Y€JI0BEKA

dopma Tekylmero KOHTpPOJIsi — TECTUPOBAHUE, MpPaKTHUUECcKas padoTa, perieHue

3aJ1a4-KENCOB

Koa xkouTposamnpyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07
TecToBOE 3a7aHHE

1. l1s1 mosiy4YeHUs1 aMMHAKA B IPOMBIIIJIEHHOCTH MCIIOJIb3YIOT

1) xnopua aMMOHUS

2) HUTPAT aMMOHUS

+ 3) atmMmocdepHbIii a30T

4) a30THYIO KUCJIOTY

2. CpIpbéM IS NPOMBIILJIEHHOT0 TPOU3BOACTBA CEPHOI KHCJIOTHI SBJIAETCSH

1) cynsdun yraepoaa

+ 2) nupur

3) okcun cepsl (VI)

4) cepHHUCTas KUCIOTa

3. Katanu3aTrop ucmoyb3yercs npu

1) nornomenuu okcuaa cepsl (VI)

2) o0xure nUpHUTa

3) neperonke HeTH

+ 4) cuHTE3€¢ aMMHaKa



4. IlpyHUMD  OUPKYJISUMM  HeNpopearupoBaBlIedl CMeCH  BeLIeCTB
NpUMeHsieTcs B

+ 1) cuHTEe3€ MEeTaHoJIa U CUHTE3€ aMMHUaKa

2) cUHTEe3€ aMMHUaKa U 00KUre MUPUTA

3) obxwure muprTa U OKUCICHUH okcuza cepsl (IV)

4) oxucnenuu okcuza cepsl (IV) u neperonke nertu

5. IloBbllIeHNe NaBJIeHUS sl YBeJUYEHUs] BbIX0Aa MPOAYKTA UCHOJIb3yeTCsA
HA MPOU3BOJCTBE NPH

1) 06xure nupurta

2) neperoHke HeQTH

+ 3) cuHTe3€e MeTaHoIa

4) okucnenuu okcumaa cepsl (IV)

6. Jl1s1 cMellleHUsI PABHOBECHSI B CTOPOHY 00pa30BaHMsi aMMHAaKa B Mpolecce
CHHTE3a aMMHAaKA HY’KHO

1) MOBBICUTH TEMIIEPATYPY U MMOBBICUTH JABJICHUE

+ 2) MOBBICUTH JIABJICHUE U TTIOHU3UThH TEMIIEPATYPY

3) MOHU3UTH TEMIIEPATYPY U MOHU3UTD JIABJICHHUE

4) MOHU3UTH JIABJICHUE U TIOBBICUTH TEMIIEPATYPY

7. KOHTaKTHBIN anmnapaT UCIoJb3yeTcs

1) Ha mepBOIi cTalUK MPOU3BOACTBA CEPHON KUCIIOTHI

+ 2) Ha BTOPOM CTaJuU MPOU3BOJICTBA CEPHOM KUCIIOTHI

3) Ha TpeTbel cTauK IPOU3BOICTBA CEPHON KUCIOTHI

4) B IpOU3BOJCTBE aMMHUaKa

8. Jlyisi NpOMBINITICHHOT 0 MOJIyYeHUsI METAHOJIA U3 CHHTE3-Ta3a He SIBJISIeTCs
XapaKTepHbIM

1) mupkynsus

2) TermioooMeH

3) UCIIOJIb30BAaHUE CEJIEKTUBHBIX KATAIM3aTOPOB

+ 4) ucnoabp30BaHUE HU3KUX JaBICHUIN

9. Ilpoaykramu o6:xxura nupura FeS: apasrorcs

1) FeO u SO:

2) FeO u SOs

+ 3) Fe20; u SO:

4) Fe20s u SOs

10. B npoMbINJIEHHOCTH NMOBBINIEHHE BHIX01a AMMHAaKA 00ecreYuBaeTcst

1) nelicTBEM BBICOKUX TEMIEPATYP

2) npoBeJIeHHEM TIpoliecca IPU HU3KUX AaBICHUAX

+ 3) UCIOJIb30BAHUEM KaTalln3aTopa

4) upKyJsAIued a30THO-BOJIOPOJHON CMECH

11. 3akI04YNTEeJBbHYHW  CTAAWI0 MNPOW3BOACTBA  CEPHOH  KHCJIOTHI
OCYUIECTBJISIIOT B

1) KOHTaKTHOM amnmapare

2) cymuiabHOM OanrHe

+ 3) mOTJIOTUTENIHFHOM OalliHe

4) aekTpoPHIbTpE



12. B mnpou3BoacTBe CEPHON KHCJIOTHI HA CcTaguM oOkKuciaeHus SO2 aias
yBeJIMUeHHUs BbIX0/1a MPOAYKTA

+ 1) NOBBIIAIOT KOHIIEHTPALIUIO KHCIOPO1a

2) yBeIMYMBAIOT TEMIIEPATYPY

3) NOHMWXAIOT JaBJICHUE

4) BBOAST KaTaJIU3aTOP

13. TexHosiornyecKuil NPUHUUN «KUNALLETO CJI0SD> NPUMEHSIeTCA B
NPOU3BOJICTBE

1) ammuaka

2) MeTaHoJIa

+ 3) cepHOM KUCIIOTHI

4) anrOMUHUS

14. IIpu npou3BOACTBE AMMHMAKA B KaUeCTBe ChIPbs UCIOJIb3YeTCH

1) «cuHTE3-Ta3»

2) METaH U BO3yX

3) metan u okcup yriepoza (1)

+ 4) a30T ¥ BOAOPO]

15. BepHbl JiH cJieaylOue CyKAeHUs 0 NPOU3BOACTBE aMMHaKa?

A. B npoMBIIIJIEHHOCTH aMMHAK MOJYy4YaloT B3aUMOJICHCTBIEM XJIOpUAAa aMMOHHUS
M OKCHJIa KaJbIIHs

b. CuHre3 amMmuaka B NPOMBIIIJIEHHOCTH OCYUIECTBIAETCS IO BBICOKHM
NABIICHUEM

1) BepHO TOJIBKO A

+ 2) BepHO TOJbKO b

3) BepHBI 00a CyKIEeHUS

4) o0a cyX/IeHUSI HEBEPHBI

16. Oreym — 310 pacTBOp

1) okcuna cepsi (IV) B Boae

+ 2) okcupa cepsl (VI) B cepHoOit KucioTe

3) okcupaa cepsl (IV) B cepHUCTOM KUCTIOTE

4) okcupa cepsl (VI) B Boge

IlpakTuyeckass padGora: DKoJiorudyeckas O€30MacHOCTh IOCIEACTBUI
OBITOBOM M  MPOU3BOACTBEHHOW JCATEILHOCTH 4YEJIOBEKAa, CBs3aHHAs C
nmepepabOTKOM  BEIIECTB; IOMCK HM aHAIM3 XUMHUYECKOW HWHpopMaruu U3
pPa3IMYHBIX HMCTOYHUKOB (HaydHass M YydeOHO-Hay4yHas JHUTEpaTypa, Cpe/CTBa
MaccoBoil HH(poOpMauu, ceTb IHTEpHET U Apyrue).

Pemenne  mpodeccHoHanbHO-OPHEHTUPOBAHHBIX  KEMCOB Ha  aHAIM3
nHQOpMaMK O TPOM3BOACTBEHHOMW JICSITCIHPHOCTH YEJIOBEKAa, CBSI3aHHOW C
nepepabOTKOM W TOJY4YEHHMEM BEHIeCTB, a TakKe C  DKOJOTHMYECKOU
0€30MacHOCTHIO.

Pemenue:



MoseT BKIIOUYaTh TEOPETUYECKYI0 M MPAKTHUYECKYIO YacTH, a Takke padoTy C
muteparypoi. Llens paboTbl — HM3y4UTh MOCHEACTBHS NEPEepadOTKU BEIIECTB IS
HKOJIOTMYECKOM 0€30MacHOCTH U pa3padoTaTh MEPHI IO UX MUHUMHU3AIUY.
TeopeTnyeckas yacTb

B TeopeTnyeckon yacTu MOKHO pacCMOTPETh, HAIIPUMED:

IocaeacTBusi nmepepadoTKM BeleCTB AJsl IKOJIOTHU — 3arps3HEHHE
OKpYy’KaroIlel cpenbl, JOITOCPOUHbIe M3MEHEeHHsI B dKocucTteMax. Ocoboe
BHUMaHHE MOXKHO YJEIUTh TOKCHUYHBIM BBIOpOCAM W HX BIUSHUIO Ha
3I0POBBE YeJIOBEKa U Oropa3zHooOpasue.

Meroasl OLEHKM BO3JAEHCTBHA Ha OKpY/KalIIyl0 cpexy —
KOJINYECTBCHHBIE M KA4YECTBEHHBIC MOAXOABl K HM3YYCHHIO IOCIEICTBUN
nepepaboTKH BEIIECTB.

TexHoMOruM M MOAXOBI AJIsl CHUKEHHS Ta30BO3YIIHBIX BHIOPOCOB TIpH
nepepaboTKe BEIIECTB, BKIIOYAs MEXaHU3MBI OYUCTKA M 3(P(HEKTHUBHOTO
yIPaBJICHUS OTXOIAMH.

YTuauzanumo TBEPABIX OTXOA0B — JIYYIIWE MPAKTUKH YTUIM3AIUH B
KOHTEKCTE TIepepaboTKi MaTepralioB U UX BO3ACHCTBHE HAa YKOJIOTHUECKYIO
0€301acHOCTb.

IIpo61eMbl BTOPHYHBLIX OTXOA0B — UX BO3JCHCTBHE HA MPUPOAY H
npejiaraeMbie IMyTH PEIICHUS ATON MPOOIEMBI.
Pexomenganum 1o MHUHMMH3ANUM  ymepéa —  MpakTHYECKUE

PEKOMEHIAIUU ISl Pa3IUYHBIX CEKTOPOB SKOHOMHUKH MO MUHUMM3AIUU
yiepba oT nepepaboTKu MaTepHalioB Yepe3 BHEAPEHHUE HOBBIX TEXHOJIOTHI
U TIOJIXOJIOB K YIIPABJICHUIO OTXOIAMH.

IIpakTH4yeckast 4acTh
B mpakTtrdeckoi 4acTH MOKHO BBINIOJIHUTH, HAITPUMED:

AHaqu3 uHpoOpMauuMM O TPOU3BOJACTBCHHOM MAEATEIBHOCTH YEJIOBEKA,
CBS3aHHOW C TiepepabOTKOM M TIOJYyYCHHEM BEIIeCTB, a TaKkKe ¢
AKOJIOTHYECKON 0e301acHOCThI0. MOKHO HMCIOJIB30BaTh KEHCHI C y4&éTOM
Oynyiieit mpodeccruoHaaIbHON AeATeIbHOCTH.

Pacuér TBEpPABIX OBLITOBBIX OTX0A0B — OCBOUTH METOAMKY pacdéra
OTXOJIOB OT JKM3HENEATEIIBHOCTM YEJOBEKA M HW3YyYUThb METOABl HX
ytunuzauud. Hanpumep, MOXHO paccMOTpeTh, KAaKHE€ BHIBI OTXOJOB
OTHOCSAT K OBITOBBIM, Ha Kakue (Qpakiuh JeIsITCS OTXOJbI, KAaKOBBI
HauboJee pacmpoCTpaHEHHbBIE CTIOCOOBI UX 00PAOOTKH.

Pacuér kosmuyecTBa TBEPABIX NMPOU3BOACTBEHHbIX O0TX0A0B — H3YUYUTH
TE€XHOJOTHYECKUE MPOLIECCHI, MPOU3BOASIIINE TBEPABIE OTXO/bI, MOJICUUTATH
KOJIMYECTBO OTXOAOB M PACHPENCIUTh MX IO BUJAM W HaIPABICHUIM
JaJIbHENIIETO UCITOIb30BAHHS.

AHaIM3 XMMHUYECKOH HMHPoOpMamuM U3 pPa3IUYHBIX HCTOYHUKOB —
Hay4YHOUW M yueOHO-HAy4YHOU JUTEPATyphl, CPEICTB MacCOBOW MH(OpMaInH,
cetu MHTepHeT n npyrux. MOXHO OLEHUTH JOCTOBEPHOCTh, JETUTUMHOCTD
uHpopMaly, €€ COOTBETCTBHME IMPABOBbIM U MOPAJIbHO-3TUYECKUM
HOpMaM.



o IlpeacraBieHue  pe3yJibTATOB —  HAaOpuMep, BBICTYIUIEHHE C
Mpe3eHTanueld, B KOTOPOM MOXHO MpEICTAaBUTh pPE3yJbTaThl aHalM3a
uH(pOopMaIi U CPOPMYITHPOBATH BHIBOBI.

IHouck m aHaIM3 XUMHYECKOH HHpOPMANUM MOTYT OCYLIECTBIIATHCS U3
pPa3IUYHBIX HMCTOYHUKOB: HAYyYHOM M Y4eOHO-HAy4YHOW JHUTEpPaTypbl, CpPEICTB
MaccoBoil uHpopmauuu, cetu HWHTepHer u apyrux. Taxke s MouUCKa
XUMHYECKOM MHPOpMALIUA MOXKHO HUCIIOIB30BaTh 0a3bl JaHHBIX.

Hay4ynasi u yyeOHO-Hay4YHas JuTepaTrypa

HekoTopbie HCTOYHUKHN XUMUYECKON MH(OPMALIUU B JIUTEPATYPE:

o IlepBuuHBbIE MCTOYHMKM — CTaThM B HAy4YHBIX KypHAJIaX, MaTCHTHI
(aBTOpCKUE CBUJICTEIIHCTBA).
o BropuyHbIe HMCTOYHHUKH — CIOpaBOYHBbIC W3AaHUsA, O030pbI, >XypHAIBI

o030pHOro xapaktepa. Kuuru B obGnactu xumuu (MoHorpaduu, ydeOHbIC
PYKOBOJICTBA) COZEpKaT B mepepabOTaHHOM BHJIE€ MH(POpPMAIUIO, KOTOpas
NEepPBOHAYAIBLHO TOSBIISIACH B HAYYHBIX CTaThAX, MATEHTaX M aBTOPCKUX
CBUJICTENIbCTBAX.

o PedepaTuBHbIe XKypHaJbl — B HHUX NEPBOMCTOYHHKHU IPECTABIICHBI
KpaTkuMu  pedepatamMu U OMONIMOrpadUUECKUMHU  CChUIKAMH, OHH
YIOPS0YEHBI M KIACCU(PUITUPOBAHBI.

Jiist moncka uHpOpMai MOKHO UCIIOJIb30BaTh:

o bubauorpaduyeckne KaTajgoru — MOMOTalOT HAUTU COOTBETCTBYIOIIYIO
KHUTY.

o IlpeamerHble yKka3zaTean pedepaTuBHBIX *KYPHAJI0B — IOMOTAIOT HAUTH
pedepaThl U OpUrHHAIBHBIE PA0OTHI, MOCBAIIEHHBIE JAHHOMY BOTIPOCY.

e DJHUMKJIONEIWH U CIPABOYHbIC U3JAHMUS 110 XMMUU — B HUX COJEPKATCA
CBEJICHUSI O CTPOCHUU M CBOMCTBax BEIIECTB, METOJIAX pa3JeiCHUs Hu
OTIpEJICIICHHS] BEIIECTB.

CpencrBa MmaccoBoii uHpopmanuu

Bompocbl XuMHM MOTYT OCBEHIaThCS B Ta3eTaX W KypHaIaX XUMHYECKOU
npobnemaTuku. OgHAKO BaXKHO aHATM3UPOBATh coodmeHuss CMMU, tak kak 4acTo B
HUX nmaéTcs HENoJdHas WIM HeIocToBepHas wuHpopManus. Hampumep, B
COOOIICHUSIX MOTYT OBITb OIIMOKW, CBSI3aHHBIE C ECTECTBEHHOHAYYHOU
HErpaMOTHOCTBIO aBTOPOB. B 3TOM ciyyae pekoMEeHIyeTcsl MpOaHAIU3UPOBATH
CBeJIcHUs, NOOMBAsICh apryMEHTHUPOBAHHBIX OTBETOB, KACAIOIIMXCS HM3y4aeMOTO
SIBIICHUS W TOCTOBEPHOCTH HH(POPMAIIMOHHOTO COOOIICHUSI.

Cetb UHTEpHET

JI1st moncka xuMuueckoil nHpopmanuu B cetu MHTepHET MOKHO UCTOJb30BaTh:

o IlouckoBbie cepBuchl — Hanpumep, Chemicalize, KOTOpbIil MO3BOMSET
HAaWTH XUMUYECKYI0 HMH(POpPMALMI0 KaK Ha CHEUUATIU3UPOBAHHBIX
XUMHUYECKUX pecypcax, TaK U Ha OOBIUHBIX, HECTICIIMAIIU3UPOBAHHBIX.

o CopaBounnku BemecTB — Hanpumep, CharChem, kotopsiil comepkut
Ha3BaHUsI BEIIECTB U OMNHCAHUA XUMHUYECKUX ¢Gopmyl (B TOM YHCIIE
CTPYKTYpHbIE U cKeJeTHble (opmyiibl). sl MOMCKAa HYKHO BBECTH 4acThb
Ha3BaHUs WK POpMYITy.



o MetacaliTbl — COOPHUKH CCBHUJIOK Ha BEO-CTpaHUIIbI, KOTOPBIE COJEpIKAT
uHpopmaruio 1no xumuu. Hanpumep, Organic Chemistry Resources
Worldwide — uH(bOpMaIIMOHHBIN IIEHTpP 110 OPTaHHYECKOW XUMUHU.

[Ipu noucke uHpOpPMAIIMK BaXXHO YUYUTHIBATh MHOrooOpaszue GpopM 0TOOpakeHHs
BEIIECTBA — B TEKCTOBBIX IOKYMEHTaxX U B 0a3axX JaHHBIX OJHO U TO k€ BEUIECTBO
MOTYT OTOOpakaThCsi MHOTOYMCIEHHBIMU CITIOCOOAMHU.

ba3bl 1aHHBIX

Jljist moncka XuMudeckor HHGOpMAaIMK MOKHO MCIOJIb30BaTh, HAIPUMED:

o ba3pl pannbix CAS — nampumep, CAS Registry, KoTopas COAEpKUT
cBelieHuss 000  BceX  XUMHUYECKHMX  BEUIECTBaXx, OJIHO3HAYHO
UACHTU(PUIUPOBAHHBIX perucTpaliioHHon cucteMoit CAS.

o MHNudpopmanmonno-nouckoByw cucremy SciFinder — B Hell pa3MelieHbl
0a3pl gaHHBIX 1O xumuu: Oubnmorpapuyeckue (CAPlus), cTpykTypHO-
xumuueckue (Registry), cnpaBounsle (ChemCats) u npyrue. B 0azax
JAHHBIX BO3MOXEH TMOUCK MO CTPYKTYPHBIM (opMyliaM COEIUHEHUH,
MOJIEKYJISIpHBIM ~ (pOpMyJIaM, TPUBHUAIBHBIM, TOPrOBBIM M XHUMHUYECKUM
Ha3BaHUSIM.

o Omnnaiin-cetb 6a3 manabix STN International — oOecneunBaer
rJI00AIbHBIA JIOCTYN K OIyOJIMKOBAaHHBIM HCCIIEIOBAHUSIM, >KYypHAJbHOM
JAUTEepaType, MaTeHTaM, CTPYKTypam, MOCIeI0BaTeIbHOCTSAM, CBOMCTBAM H
npyruM nanHbeiM. B STN International ecTh BO3BMOXKHOCTH MOMCKa BEIIECTB
10 CTPYKTYpE, CBOWCTBAM, ITOCJIEI0BATEIbHOCTH U HA3BAHUIO XUMHUYECKOIO
BELIECTBA.

[Tpu pabGote ¢ 6azaMu TaHHBIX Ba)KHO YUYHUTBHIBATh, YTO T'PAHUIIBI MEXYy Pa3HbIMU
TUIaMH 0a3 JaHHBIX YCIIOBHBI — 0a3a MOXKET COJAEPKaTh OJJHOBPEMEHHO CBEJCHUS
0 MOJIEKYJISIPHOM M KPUCTAJUNIMYECKON CTPYKTYpaX, CIEKTPBI, YACICHHBIC 3HAYCHHUSI
(U3NKO-XUMUYECKUX BEJTMUYHUH, TEKCTOBBIE ONUCAHUS XUMUYECKUX CBONCTB.

Pewenue npogeccuonanbHo-opueHmupo8anHvix Kelcos Ha aHau3 uHGopmayuu o
NPOU3BOOCMBEHHOU OesMeNbHOCMU Yel08eKd, CBA3AHHOU C Nnepepabomiol u
NOJYYeHUueM 8ewjecms, d makKaice ¢ IKOJI02ULecKol Oe30nacHoCmyio.

Pemienne mnpogecCHOHATBLHO-OPHEHTHUPOBAHHBIX KeHCOB, CBSI3aHHBIX C
nepepadoTKoii W MOJy4YeHHMEM BelleCTB, a TakKKe C IJIKOJOru4eckoii
0€30MacHOCTBIO, 3TO YacTh OOYYEHHUS MO IUCHUIUIMHE «XUMHs». Takue KEHCHI
MOTYT OBITh HamlpaBlICHbl HA aHAIW3 WHPOPMAIMH O MPOU3BOIACTBEHHOM
JIESTEIHPHOCTH YEJIOBEKa B JTOW cdepe, BBIIBICHHE NTPOOJIEM U TMPEIIOKCHHUE
PEKOMEHAIUH TI0 YITYUIICHHIO YKOJIOTHIECKOM 0€301MacHOCTH.
Keiicel MOTyT OBITH CBSI3aHBI C pa3HBIMU ACIIEKTaMU:
o IIpombinuieHHbIE CHOCOOBI MOJYYEeHHUS XMMHYECKHX BellecTB (Ha
puMepe MPOU3BOJICTBA aMMUAKA, CEPHOM KUCIIOTHI).
o JKOJOTHYECKHE PHCKH B TMpoIEcce IMepepadOTKM OTXOJO0B, AaHAJIH3
METOJIOB YNPABJIEHUS STUMHU PUCKAMMU.
o CoorBercTBHE AeATeJIbHOCTH npeanpusITHil TpeOOBaAHUSIM
3aKOHOJIaTEJILCTBA MO OXPAHE OKPYKAIOIIEH CPEJIbL.



IKOJOrHYeCKUuM CJIea mpous3BoJacTBa N1 MCTOAbLI €TI0 CHUKCHUS.

IIpumepsl keiicoB
Hekortopslie TeMbl PO ECcCHOHATIBHO-OPUEHTUPOBAHHBIX KEWCOB:

AHaJIM3 NMPOU3BOJACTBEHHON 1eAATeJIbHOCTH XMMHUYECKHUX MpeAnpusTHi
Y UX BIUSHUSA Ha OKPYXKAIOIIYIO Cpeay. 3ajadya — BBIIBUTh COOTBETCTBHUE
NEATeIbHOCTH MPEANPUATHI SKOJOTMYECKUM CTaHIapTaM U pa3padborarhb
PEKOMEHIAIUH 110 YJIYUIICHUIO SKOJIOTHYECKON 0€301MacHOCTH.
JKOJIOrHYeCKHe ACTEKTHI UCIO0JIb30BAHNS INIACTUKOBBIX MATEPUAJIOB U
nepepaboTku miactuka. HyxHo mpoaHanu3upoBaTh MPOIECCHl MepepadoTKu
IJIACTUKA, BBISIBUTH MPOOJEMbI M pa3paboTarh PEKOMEHJAIUHU IO
YIIYUILIEHUIO YKOJOTUYECKON CUTYalINH.

JKOJOTHYECKUIT ayIUuT U €ro pojib B OOECHEUYCHUH DKOJIOTHYECKOU
O0eszomacHoctu  npenanpuatvii.  HeobxomuMo — uccieoBaTb  METOBI
MPOBEJICHUSI AYJIUTA, BBIABUTH €r0 BIUSAHUE HA YJIYUYIICHHE SKOJIOTHUYECKOMU

CUTyalluu.
IKOJOrHUeCKui CJIeaQ nmpou3BoacCcTrBa W MCTOJbI €0 CHHXXCHHA. Hy}KHO
HCCIICO0BATh IIOHATHUEC SKOJOTHYCCKOTI'O ciacaa IMPpOU3BOJICTBA,

MPOAHAIM3UPOBATh  METOJBl  CHUKCHUS  HETaTUBHOTO  BO3JICUCTBUS
IIPOM3BOJICTBA HAa OKPY’KAIOIIYIO CPEAY.

MeTtoauka pemeHus
IIpu pemeHnn KeMcoB MOXKHO UCII0JIB30BATh CJIEIYIOLIHAE ITOXO/bI:

AHanu3 curyanuu. HyXHO BBISIBUTH TNPUYMHHO-CJIEICTBEHHBIE CBS3H,
3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX.
BoiiBu:kenue rumorte3bl penieHus. HeoOxonumo HaWTH apryMeHTBI st
JIOKa3aTeIbCTBA CBOUX YTBEPKACHUM, 3aJaTh MapaMeTpbl U KPUTEPUU
peleHus.

AHaJIU3 MOJYYEHHBIX pe3yabTaToB. HyXHO KPUTHYECKH OLEHHMBATh UX
JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX.
IIpeacraBienue pe3yabTaToB. Pe3ynbraTbl pEIIEHHS KEWCOB MOXKHO
IPEACTaBUTh B BUJE BBICTYIUIEHUS C MPE3EHTALUECH.

Takxke MOXHO MCIIOJIb30BaTh KEWC-METOJ — METOJ aHajlu3a CUTyalluu, KOTOPBIN
MTO3BOJIICT UMUTHPOBATh PEATHHOE COOBITHE U HAXOJIUTh CIIOCOOBI ONTHMAJIBHOTO
peueHus npooIeMBl.

Pecypcsl

JI711 mOATrOTOBKY K PELICHUIO KEMCOB MOKHO HCITOJIb30BaTh:

Hay4Hyro u y4eOHO-HAY4YHYIO JuTepaTypy. B Hell conepxarcs cBeneHus
O CBOWCTBaxX, COCTaBe, TMOJYyYeHWH U OE30MaCHOM WCIOJIb30BAHUU
BOXHEWUIINX HEOPraHWYECKUX M OpPraHMYECKHX BEUIECTB B OBITY U
MIPAKTUYECKOUN AEATEIBHOCTH YEIOBEKA.

NupopmanumonHbie pecypchl  pPa3HOrO  XapakTepa: INEYaTHbIE W
AJIEKTPOHHBIE W3/aHUSl, UHTEPHET-CAlThl, 0a3bl NaHHbIX. HyXHO HCKaTh,
noAOMpaTh M HW3ydaThb MaTepHall, CTPYKTYpPUPOBATh MOJy4aeMYIO
uH(popMaluio.

MeToauveckue MaTtepuadbl 10 pazgeny «Xumus B ObITYy U
MIPOU3BOACTBEHHON JIESATEIIBHOCTH YETOBEKAY.



3agaun-Kenchbl

Keiic Nel. «XJ10op B ')KM3HHU YeJI0BEKA)

B Snonun oO0benuHeHHBIMU cujlaMu HallMOHAIBHOTO MHCTUTYTA 3710POBbs
u Ilpedexryprnoro ynupepcuteta Cua3yoku OBLIO TPOBEACHO HCCIEIOBAHUE.
VYueHble BBISICHWIM, YTO €CTECTBEHHBIE OpPraHMYECKHE BEIIECTBA BCTYMNAIOT B
PEaKIMIo ¢ XJIOPUPOBAHHOM BOJIOM M3-TOJI KpaHa, 00pa3ys OMacHbIC COCIUHEHHUS,
KOTOpPBIE MOTYT CIYXHWTh IMPUYMHOM paka. Takue coenuHeHus Ha3bIBalOTCI MX,
TO ecThb «MyTtareH uke» uim « HemsBecTHbIN MyTaren».
3apanusa:

1. Ipenyoxute crnocoObl YMEHBIIEHUS $IOBUTOTO BIHSHUS XJIOpa B MHUTHEBOU
BOJIC Ha OPTraHW3M YE€JIOBEKA.

2. Wcxonst u3 cBoed >KM3HEHHOW MPAKTUKH, NPUOIU3UTEIBHO pacCUUTaiTe,
CKOJIBKO XJIOPUPOBAHHOW BOJbI Bbl HMCIOJB3YET€ B TEUEHUE JHSA M ISl KaKHX
Henemn?

3. Kakue opransl uemoBeka 00JIbIIe BCETO CTPaAaloT OT BO3ICUCTBUS Xopa?

4. Kak BnusieT XJ0pUpOBaHHAS BOJIa HA YEJIOBEKA NIPU KyMaHUU?

5. Haiimure [OnONHUTENbHYIO HWHGOpPMAIMIO O 3aMEHe Xjopa IpH
o0e33apakMBaHUU BO/IBI.

6. Uccnenyiite pa3nuyHbie TOBaphl OBITOBOM XMMHUU B CBOEM jome. CocTaBbTe
CITUCOK XJIOPCOJIEPIKAITUX COSTUHECHHUM, YKaKUTE MEPhI O€30MTaCHOCTU TpH padboTe
C HUMHU.

Keiic Ne2. «BogopogoMo0uiun — mar B Oyayuiee»

Aptomo6unu Honda FCX Clarity Ha BOJOPOJIHBIX TOIUIUBHBIX JJIEMEHTAX
e3naT no joporam EBporel ¢ 2009 roma. B 2011 roxy Honda npucoeaununach
eBponeiickoMy mapTHepcTBy dkojoruunoii sueprum (Clean Energy Partnership),
MOCJI€ YEero BbIBEJa HA TMEPBBIM IUIAH MPOU3BOACTBO SKOJOTUYECKH YHCTHIX
aBromoOmineit. A Ha Ilatom MockoBckom MexayHapogHoM aBTocajoHe BA3
IpeJCTaBUII CBOIO HOBUHKY «Jlaga-AHTIM» ¢ OaJuToHaMH BOJIOPOJIa U KUCIOpOa.
3apanus:

1. Tlouemy MHOTHME aBTOMOOWIIBHBIE KOMIIAHWW pPa3pabaThIBalOT aBTOMOOWIIH,
paboTarone Ha BOJIOPOTHOM TOILIUBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJICH, pabOTaOIMX HA YIJIECBOAOPOIHOM
TOIUTMBE, BIUSAIOT Ha 3I0POBbE UeIOBEKa?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOJIOPOAOMOOUIIEH?

4. Haiinmute NOTMOTHUTENbHYIO HHPOPMAIIUIO 00 UX YCTPOHCTBE.

5. Ecnu B Baieit ceMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIN, TTOACUYUTANTE,
CKOJIBKO TPUOIU3UTEIBHO JIUTPOB OCH3WHA, Ta3a W KaKOH MapKH HCIOJb3yeTe
€KEIHEBHO.

6. Kakue BeliecTBa 1 B KAKOM KOJIMYECTBE MOTYT HaXOJUThCS B BBIXJIOMHBIX Ta3ax
BalllMX aBTOMOOMJICH?

Pazgen 9. UcciienoBanne 1 XuMHYECKH aHAJIU3 00bEKTOB OHOC(epbl
Tema 9.1.0cHOBbI J1a00pPAaTOPHOM NPAKTHKM B MNPOGeCCHOHAIBHBIX
Jaboparopusix



dopma Tekyllero KOHTPOJSI — MpakTuyeckas paborta, npaboparopHas padorta,
JOKJIaJ C IPE3EHTAMEN

Kox koutposmpyemoint kommerenuuu: OK 01, OK 02, OK 04, OK 07
IIpakTuuyeckas paGora: BeIMoJHEHWE THUIIOBBIX pacyeTOB IO TEMAaTHKE
AKCIIEPUMEHTA (BBIXOJ] IPOAYKTA PEAKIIH, Macca HaBECKH, 00BEM PACTBOPHUTEIS).
OO0paboTka JaHHBIX, aHAJIU3 U OIEHKA MX JOCTOBEPHOCTHU (BBIYMCICHUE CPEAHETO
3HAUCHUS dKCTICPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

[IpencraBnenue pe3ynbTaTOB DSKCIIEPUMEHTAa B pas3iIuyHOM ¢opme (Tabnuia,
rpaduk, oTYeT, AOKJIAJ, IPE3CHTALM).

JlabopaTopHasi pa6oTa «OCHOBBI TaOOPATOPHOM MPAKTUKK.

JlaGopaTopHasi Tocyaa M XHMHYECKHE peakTHBbL. OCHOBHBIE JlabopaTOpHBIE
OTIepaIHH.

JIabopaTopHoe oOopynoBanue. TexHHWKa O€30MACHOCTH W TpaBujia pPabOTHI
(moBeneHUs1) B 1a0OPATOPHUHU.

TeMbl U1l IOKJIAI0B ¢ MIPe3eHTaluen

JlabopaTopHas ocyJa ¥ XUMHUCCKHE PEaKTHBBI.

OcHOBHBIE TAOOPATOPHBIE OTIEPAIIHH.

JlaboparopHoe 000pyI0BaHHE.

Texauka 6€30MacHOCTH U IIpaBujIa paboThl (TIOBEJACHHUS) B TA0OPATOPHHU.

Tema 9.2. XuMuveckuii aHAJIN3 P00 BOJBI

dopma TeKylero KOHTPOJIS — TpakTHyeckas pabora, nabopaTopHas pabora,
JOKJIaJ] C IpE3eHTAIUEN

Koa kontpoaupyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTnuyeckas padora: CriocoObl BhIpaXEHUSI KOHIIEHTPAIMU PACTBOPOB:
MaccoBasi J0Jis PAaCTBOPEHHOr'O BEILIECTBA, MOJISIPHASL U MOJISLIbHAS! KOHLICHTPAIUK.
Tutp pactBopa. PelmieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJTaHUMN
Ha pacyeT KOHLEHTPALMHI 3arpsA3HSAIONIMX BEIIECTB U UX CPABHEHUE C MPEIETBbHO
nonycTuMbiMu KoHIleHTparusamu (IT1K).

Onucanue:

[IpakTueckass paboTa MOXET BKJIKOYATh H3YYEHUE OIPEAEICHUN ATUX
MOHATHH, GopMyn s pacd€Ta U MPUMEPOB pelieHus 3aaad. Hike mpuBeneHsI
ujieu Il paboTHhI.

MaccoBas 10J19
MaccoBasi [10Jii PacTBOPEHHOr0 BellecTBAa () — 3TO OTHOIIEHUE MACCHI
PacTBOPEHHOIO BEIIECTBA K MACCE BCETO PacTBOpPa. MOKET BBIPAKATHCS B JOJAX
€UHULIBI WIN B IPOLICHTAX.
Ilpumep pacuéra: B 180 r Bonbl pactBopunu 20 r noBapeHHO#l conu (NaCl).
HyxHo onpenenuTs MacCOBYIO JOJIIO COJIU B MOJy4eHHOM pacTBope. Pemenue:

1. Haiitu maccy pactBopa: mp-pa = m-Ba + mp-yst =20 r + 180 r = 200 r.

2. PaccunTaTh MaccoBYIO JIOJIFO COJIM B JIOJISIX €IWHUIIBI: (0 = MB-Ba / mp-pa =

20r/200r=0,1.

3. Ilpm HEOOXOAMMOCTH TIepeBecTH B IporeHThI: 0% = 0,1 X 100% = 10%.

OtBet: MaccoBas 1o xjmopuaa Hatpus cocrasisier 0,1 nam 10%.



MogsipHasi KOHIEHTpauus
MoasipHasi KOHHeHTpauusi (MOJSIPHOCTB) — 3TO YHCIIO MOJIEH PACTBOPEHHOTO
BemiectBa B |1 nuTpe pactBopa. Belpakaercss B monb/a. MHorma oGo3Hauaercs
oykBoii M, nanpumep: 0,5 M NaOH oOo3HauaeT pacTBOp ¢ KOHIIEHTpauuein
ruapokcuaa Hatpus 0,5 MOJb/.
®opmyaa piasa Bbruuciaenusa: Cm = n/V, rae n — KOJIWYECTBO PAaCTBOPEHHOTO
BeIlleCTBA B MOJISIX, V — 00BEM pacTBOpa B JIUTpPaX.
MoJisiibHAS KOHIEHTPALUS
MonsisibHAsi KOHIEHTPanus (MOJSUTBHOCTB) — 3TO YHUCIIO MOJIEH PacCTBOPEHHOTO
BeniecTBa B 1 Kr pacTBopurens (a He pacTBopa). BolpaxkaeTcst B MOJIB/KT.
@opmyiaa AJsi BBIYHCJIAEHMS: M = n/m, I7ie 1 — KOJUYECTBO PACTBOPEHHOTO
BEIECTBA B MOJISIX, M — Macca pacTBOPUTENS B KT.
IIpumep pacuéTa: Hy>)KHO ONPEETUTH MOJISUIBHOCTh PACTBOPA, MOIYYEHHOTO MPU
pacTBopeHHH 5 T ykcycHo#l kucinotsl C2H4O2 B 1 1 3Tanona. [InotHocTh 3TaHona
paBHa 0,789 r/mi. Pemenne:

1. Ywucno mouneit ykcycHo# kuciaotsl B 5 1: 5,00 T/ 60,05 r/monb = 0,833 mouns

C2H40..
2. Macca 1 natanomna: 1,000 i1 x 0,789 xr/n = 0,789 kr sTaHoia.
3. MomnsibHOCTH TIOJTydeHHOTO pactBopa: 0,833 moms / 0,789 xr pacTBopuTes
= 0,106 MoaB/KT.

Turp

Tutp pacrtBopa — 53TO Macca pacTBOPEHHOrO BemiecTBa B 1 MJ pacTBopa.
Enununa usmepenus — r/cm?, r/miL.

®opmyaa aas pacuéra: T = m(B-Ba) / V(p-pa), rme m(B-Ba) — macca

pPacTBOPEHHOTO BEIECTBA, T, V(p-pa) — o0muii 00bEM pacTBOpa, MII.

IIpumep pacuéTa: Hy>)KHO pacCUMTATh TUTP PACTBOPA, ECIU Macca PaCTBOPEHHOTO
BemectBa — 0,2 T, a 006EM pacTtBopa — 250 M. Pemienne: TNaOH = 0,2 / 250 =
0,0008 r/m.1.

BaxHo: TUTp — 3TO YaCTHBIN CIIy4ail MACCOBOM KOHIUEHTPALIMU, U B COBPEMEHHOM
AQHAJIUTUYECKOW XMMHH PAaCUEThl C IPUMEHEHUEM TUTPOB BEAYT PEIKO.

JlaGopaTopHas padota: 1. (1) MccreqoBanne XMMHUYECKOTO COCTaBa Mpoo
BOJbl. PemieHne »sKkcnEepMMEHTANbHOM 3aJadyd Ha BBIABICHHE BPEMEHHOM U
MTOCTOSIHHOM KECTKOCTU BOAbL. OIlleHKa BEpPOSITHOCTU YCTPAHEHUS BCEX BHUIOB
KECTKOCTH B JIOMAIIIHUX YCIOBUSX.

MoxeT BKJIIOYAaTh TEOPETHUYECKYI0 YacTh, HCIOJIb30BaHUE OOOPY/IOBAHMUS,
METOJIMKY MPOBEACHUS U 00pabOTKyY pe3yIbTaToB.

TeopeTnyeckas 4acThb
KécTkocTh BOABI — XapaKTEPHCTHKA KadeCcTBa BOJbI, TMOKa3bIBaeT oOIee
coJiepKaHue coJied Kanblus U Maruus. Paznuyaior BpeMeHHY10 (KapOOHATHYIO) U
MOCTOSIHHYIO (HEeKapOOHATHYIO) )KECTKOCTD:

o Bpemennas :kécTkocTb OOYCIOBJIEHA MPUCYTCTBUEM THAPOKAPOOHATOB
KaJIbLIUSL M Mar"usi, MOYTU MOJIHOCTBIO yCTpaHsieTcs npu kunsiyeHuu. [Ipu
KUISTYEHUU PACTBOPUMBIE THAPOKAPOOHATHI MEPEXOAST B HEPACTBOPUMBIC
KapOOHATHI, U )KECTKOCTh BOJIbI YMEHBIIAETCS.



IlocTosiHHAsE KECTKOCTH BBI3BIBAIOT XJIOPHUJBI, CYJIb(aTbl W HUTPATHI
KQJIBLIUS U MarHus, P KUIITYEHUH OHA HE YCTPAHSAETCS.

O0mas KECTKOCTb — CyMMa BPEMEHHOM M MOCTOSHHOW kEcTkocth. Ilo
3HAYEHUIO KECTKOCTH YCTAaHABIMBAIOT Ka4eCTBO BOJbI: 0—4 MMOIB/I — MsTKasl,
4-8 — cpenneit xxéctroctH, 8—10 — xéEcTKasl.

OueHka BepOATHOCTH YCTPAHEHUS KECTKOCTH B IOMALIHMX YCJIOBHUSAX MOXKET
BKJIIOYATh PACCMOTPEHUE METOJIOB YCTPAHEHHUSI Pa3HBIX BUAOB )KECTKOCTHU:

MeTton KuUNSiMeHMS] — TIO3BOJSIET YCTPAHUTh TOJBKO BPEMEHHYIO
XKECTKOCTb.
Xumnueckasi o0padorka BoAbl (peareHTHbI MeTO0x) — TO3BOJISIET

YCTPAaHUTh KaKk BPEMEHHYIO KECTKOCTb, TaK M TMOCTOAHHYIO. Bona
oOpabatbIBaeTCsl CHEIUATBHBIMU peareHTaMu, oOpa3yIIUMU C HOHAMH,
BBI3BIBAIOIIUMH KECTKOCTh, MAJIOPACTBOPUMBIE COCTMHEHHUS.
HNoHo00MeHHBIIT MeTOJ — OCHOBAaH Ha CITIOCOOHOCTH HEKOTOPBIX BEIIECTB,
HE PAaCTBOPUMBIX B BOJI€, CTEXMOMETPUYECKH OOMEHHMBATh CBOM WOHBI Ha
MOHBI BHEITHEN cpeibl (BOJIbI, PACTBOPOB AJICKTPOJIUTOB).

Ob6opynoBanme
Jlnst mpoBeieHusT pabOThl MOT'YT UCTIOJIb30BATHCS :

IMpo6s1 Boabl st aHanu3a. [IpoObl MOMENIAIOT B CTCKISIHHYIO WJIH
TUTACTUKOBYIO TIOCYNly, TPOOBI, COJAEpIKallie B3BEUICHHBIC BEIIECTBA,
buneTpyroT yepe3 MmeMOpanHbii GuabTp 0,45 MKM miIM OyMakHbIH QUIBTP
«CUHSSI JIGHTa».

PeakTuBBI: CTaHIApTHBIM  pacTBOp TpWIOHAa b  3KBUBaJICHTHOU
KOHIIEHTpALMK, HMHAUKATOp  (Hampumep, SPUOXPOMOBBINM  YEPHBIN),
aMMHadHbIN OydepHsIit pactBop ¢ pH 9-10.

Oo6opynoBanme: Omoperka Ha 25 cm?, numerka Mopa Ha 10 cm®, 3
KOHWYecKue Kojowl Ha 250 cm?, MepHast koba Ha 100 cm?.

MeToauka npoBeaeHust
IIpumep MeTOAMKHU onpeaeaeHUus1 001el sKECTKOCTH BOAbI:

1.
2.

B tpu korM4eckue koydb1 oTo6paTh 1o 100 cM? aHaTM3UpyeMOit IPOOHI.
JloGaBuTh B Kaxayr koj0y mo 10 cm® ammuagHoro 6ydepHoro pactsopa u
UHANKaTOpa, mnepeMemars. [Ipoba okpammBaeTcss B  WHTECHCHUBHBIN
BUILIHEBBIN 1IBET.

TutpoBaTh pacTBOPOM TpUJIOHA b 3KBUBAJIEHTHOM KOHLUEHTPALUU MEIIEHHO
0 KalisiM J0 TMepexoJa BHUIIHEBOW OKpPAacKu B TEMHO-CUHIOIO, HE
VICUE3AONIYI0 B TEYEHNUE 2 MUHYT.

IIpuMep MeTOAMKHU onpeaeTeHUs BPEMEHHOMN KECTKOCTH

1.

2.

B 6ropetky ¢ momompio BopoHkH HamuTh pactBop HCI ¢ koHmeHTparmei
0,1 momb-3xB/1 (0,1 H.). BropeTKy ycTaHOBUTH Ha HYJIEBOE JIEJICHHE.

B tpu xon6er Hamute mo 100 ma BomompoBogHOW Boabl. OOBEM BOJIBI
OTMEPSTH OOJBIIUM MEPHBIM HUWIMHAPOM. B kaxayro koi0y no0aBUTH MO
2-3 KamM WHAUKATOpa METUJIOBOTO OPAHKEBOTO, COAEPKUMOE KOJIO
nepeMenarh.

Boay tuTpoBaTh COJISHOM KUCJIOTOW: MPUIIUBATh KHUCIOTY M3 OIOPETKH MO
KaluisiM K BOJE JI0 HW3MEHEHMsS OKpPAacKM HHAMKATOpa OT XKEATOM A0



opaHkeBo-po3oBoi. CoaepkxuMoe  KOJObl MpPU  3TOM  MOCTOSHHO
B30aNThIBaTh, YTOOBI >KUJKOCTU NepememuBaiuch. duUkcupoBaTh 00bEM
KHMCJIOTBI, IOLIEIIEH Ha TUTPOBaHKUE. TUTpOBaHUE OBTOPUTH ell€ 2 pasa.
Oopadorka pe3yabTaToB
HexoTtopsbie 3Tanbl 00padoTKU pe3yJIbTATOB!

o Pacuér o0meil xécTKOCTH MO JaHHBIM TUTpoBaHusi. OO6mas KECTKOCTH
OLICHUBAETCSI CYMMOW MMOJIb-DKBUBAJEHTOB HMOHOB KalblUs M MAarHus,
coaepxamuxcs B 1 autpe. OOUH MMOJIB-IKBUBAJIEHT KECTKOCTH OTBEYAET
coaepkannio 20,04 Mr/n HOHOB Kanbius uin 12,16 Mr/a noOHOB MarHusl.

o Pacuyér BpeMeHHOH KECTKOCTH. BpeMeHHYIO0 KECTKOCTh PacCUUTHIBAKOT
no ¢opmyne: Ksp = ca(HCI) x Vcep(HCI) x 1000 / VBoasl, tne XKep —
BpemeHHasi kéctkocTth Boabl, c3(HCI) — MomsipHas KOHUEHTparus
skBuBaieHTa HCl, Vep(HCl) — cpeanuit 00béM pactBopa HCI, momenmmit
Ha TUTpOBaHuE, VBOABI — 00BEM BOJIbI, B3ATON Ha TUTPOBAHUE.

o OueHka BepOSTHOCTH YCTpaHeHHMs :KécTkocTu. Hampumep, MOXHO
paccMOTpeTh, HACKOJIBKO I(P(HEKTUBHO KHUIISTYCHHE YCTPaHSET BPEMEHHYIO
KECTKOCTh, W HACKOJIBKO — TMOCTOAHHYI. Takke MOKHO OLEHHTD,
HACKOJIbKO pPEareHTHbIM METOJ TO3BOJSET YCTPAHUTh KAK BPEMEHHYIO
AKECTKOCTbh, TAK U MTOCTOSIHHYIO.

JlaGopaTopHnas paodora: 1. (2)
OmnpenesneHue }KeCTKOCTH BOJBI.

eap padoThl - IPOBEACHNE aHAJIN3A BOJbI HA KECTKOCTb.

KecTkocTh - OAMH M3 TEXHOJOTMYECKUX ITOKA3aTeled, NPUHATBIX IS
XapaKTEPUCTHUKHU COCTaBa U Ka4eCTBA MPUPOJHBIX BOJ.

XKecTtkoil Ha3pIBalOT BOAY C TMOBBIIICHHBIM COAEPKAHUEM HOHOB
Ca?* u Mg?*,

CymMa KoHIeHTpauuii wnoHoB Ca’t m Mg
MEPOM KECTKOCTH BOJIbI;

K = C(Ca?*) + C(Mg?t)
N3mMepstoT KECTKOCTh YHUCIOM MUJIMMOJEH 3KBHBAJEHTOB HOHOB KECTKOCTHU
(Ca%* u Mg?*) B 1kr BojBI (MMOJIB/KT).

B cBs3u ¢ TeM, 4TO MIOTHOCTH BOJBI OJIU3KA K €AMHHUIIE, KECTKOCTh MOYKHO
HU3MEPATH B MMOJIB/IM WJTH MMOJIB/JI,

[Ipu pacueTax, cCBI3aHHBIX C )KECTKOCTBIO BOJbI, CIEAYET YUYUTHIBATh, YTO
3(Ca?*) = 1/2Ca?t ud3(Mg?t) = 1/2Mg?*

M, (Ca%*) = 1/2M u (Ca?*) = 20r /mMoJb 1
M,(Mg?*) = 1/2M u (Mg?*) = 12r /Mob
rae M, - MmosibHas Macca MOHa.

Hampumep: 0,2r - 510 macca 0,01 mons umu 10 Mmmons sxBuBanenToB Ca?™.
Paznuuarot xectkocTh BoAbl 001yt0 K, kapOoHatHyto (BpemeHHyto) K, u
HekapOonatnyro M.

B cBsi3u ¢ TeM, 4TO B BO3yXE JOCTATOYHO BeIMKO coaepxkanue CO,, B mpupogHOH

2+ SIBIISCTCS KOJIMUECTBEHHOM



BOJIE €CThb pACTBOPUMBIM JHUOKcHA yriaepona. IIporekaer B3anmomencTsue
CO, c H,0:
CO, + H,0 = H,CO0; = H" + HCO3,

pe3yslbTaTOM  KOTOpPOro  siBIseTca  oOpa3oBaHME  THJpOKapOOHAT-MOHA.
Konuentpanus nonos Ca’t u Mgt B Boge, 3kBMBaNeHTHaa cofepaHMIO MOHa
HCO3, onpepenser KapboHaTHYIO »KeCTKOCTb BOAbl, @ KOHLEHTPaLuA MOHOB
Ca?* u Mg?* , oskBuBanentHas BceM npounM amuoHam (SOZ7,Cl mT.pn.), -
HekapOoHaTHy0. CyMMa KapOOHAaTHON M HEKapOOHATHOW MKECTKOCTH COCTaBISET
OOIIYIO )KECTKOCTh BOJIBI.

Takum 00pa3oM, BpeMEeHHAsI KECTKOCTh BOJIbI BBI3BIBAETCS MPUCYTCTBHEM
rugpokapoonatoB - Ca(HCOs)2, Mg(HCO3)2 nmocTosiHHAsi KECTKOCTh BbI3BaHA
TIPUCYTCTBHEM B BOJie CyIb(haToB 1 xaopunos Ca’tu Mgt .

[Ipu KoHTposie KauecTBa BOJABI OINPENETSAIOT €€ JKEeCTKoCTb. Jlis
onpejienieHusi o0Iell >KECTKOCTH MCIONb3YIOT METOJ KOMIUIEKCOHOMeTpuu. B
OCHOBE JTOT0 METOJa JIKUT TUTPOBAHWE BOJbI B MPHUCYTCTBUU aMMHAYHOTO
Ooydepnoro pactBopa (pH=9,0) u mnaukaropa pactBopoM komruiekcoHa III mo
nepexo/ia po30BOi OKpaCKH B TOTyOYIo.

[Ipu aHanu3e NPUMEHSIOT OJMH U3 UHIAUMKATOPOB: KUCJIOTHBIM XpOM CHHHUI
K un spuoxpom uepHsiii T. B mpucyTcTBuM HOHOB xecTkocTd Ca’tu Mgt stu
UHANKATOPHl OKPAIIWBAIOTCSI B PO3OBBIM IIBET, B OTCYTCTBHMM - B TOJyOOH.
Kommniexkcen III - nBy3amenieHHas HaTpueBas COJIb DJTEJICHIMAMUHTETpA -
YKCYCHOM KHCJIOTBI:

[Ipu TUTpOBaHUM KECTKOW BOJBI pacTBOpoM KomiuiekcoHa III oOpaszyercs

BHYTPUKOMILIEKCHOE COETMHEHUE:
T.e. cBaA3bIBatoTCs HoHbl Ca’tu Mg2*t. [TosToMy B KOHIIE TUTPOBAHUS MHIUKATOP
U3MEHSIET OKpPacKy, pacTBOp CTaHOBUTCSA roiyobiM. OrmpeneneHue KapTou
KECTKOCTH BOJBI - /K, CBOAUTCS K OMPENETICHUIO KOHIIEHTpaMu THApPOKapOoHaTa-
nona HCO3 u, TeM camMbIM, 3KBUBAJICHTHOM 3THUM HOHAM KOHIIEHTpPAllMU HWOHOB
sxecTkocTn Ca?tu Mg?™.

AHaJIM3 OpOBOASIT METOJIOM HENUTPAINU3ALIHAHU.

B ocHOBe »3TOrO MeETOHAa JIEKUT TUTPOBAHHE BOABI B NPUCYTCTBUU
VMHJIMKAaTOpPa METWJIOBOTO OPAHKEBOTO PACTBOPOM COJITHOM KHUCJIOTHI O MEPEX0/1a
KEJITOM OKPACKH MHIANKATOPA B OPAHKEBYIO.

MeTrITOBBIN OpPaHKEBBIM - KUCJIOTHO-OCHOBHOW WHAWKATOP, U3MEHSIONIUN
CBOIO OKpacky oT kpacHou ipu pH < 3,1 no xenrtou npu pH > 4,4.

B Touke nepexona 3,1 METUIIOBBIN OPAHKEBBIM UMEET OPAHKEBYIO OKPACKY.
AnHnon HCO3 - B BOAE TUAPOJIU3YETCS:

HCO3 + H,0 = H,CO5; + OH

[Tosromy mpu ycnosuu 7K, > 0 Boga uMeeT LICIOYHYI0 PEAKLUIO CPEAbl U
METWJIOBBI OpAH)XEBBIM B HEM OKpalleH B JKeaTbld 1BeT. [Ipu TuTpoBanuun
pactBopoMm HCI Takoii BoJbl IpOTEKAET peakiusl HeUTpaIu3aluu:

OH™ + H* = H,0



Won H* melitpanusyer koanuectso noHoB OH ™ @, SKBMBAJIECHTHOE KOHIIEHTPALMU
nona HCOs3

AHanu3 BOJbl Ha )KECTKOCTh MPEANOJIaraeT 0ObIYHO:

a) onpenenenue oomiel xectkoctu K,

0) onpeneneHue kapOoHATHOM xecTkocTh K,

B) BBhIUHUCJIEHUE HeKapOoHaTHOM xxecTrkocTH K, = K, — WK,

JKCIEePUMEHTAJIbHAS YACTb.
OmnbIT 1. YcTaHOB/ICHHE TOYHOM KOHIECHTPALMH PACTBOPA COJISTHONH KHUCI0THI
KoHuenTpanuoo pactBopa COJIHOW KHCJIOThl yCTaHABIMBAIOT, THUTPYS €ro
pacTBOpOM KapOOHaTa HaTPHUs C TOYHO U3BECTHOM KOHIIEHTPALIMEH.

CO%™ + 2H* & H,0 + CO,

1.1 Ilpuzomoenenue pacmeopa nepeuuHo2o cmanoapma

Beruncnute maccy Na, CO3, HeoOxoaumyto s npuroroBieHus 100Ma pactBopa ¢
koHueHTpamueit C, = 0,1Monb/1.

[IpuroroBienue pactBopa

B3Bemiennyro Ha aHanmuTHueckux Becax (¢ TouHocThiO + (0,0002rr.) HaBecKy
Na,CO5; nepeHectu B MepHYyIO K010y o6beMoM 100 mi. PacTBopuTh BEliecTBO B
HEOOJBIIOM 00beMe NUCTUIUTMPOBAHHON BOJABI U 3aT€M JIOBECTH 00BbEM pacTBOpa
Bojio a0 MeTku. Konby IUIOTHO 3akphiTh MPOOKOM W PAcTBOP TIIATEIHHO
nepeMenarb. BelUCIUTh KOHIIEHTPAMIO TPUTOTOBIEHHOIO PacTBOPA.

1.2. Ycmanoenenue mounoii Konuemmpayuu pacmeopa  CONAHOU
Kuciomol

B konunueckyro konlOy mnepeHectu mnumnetkod 20mi pacTBopa KapOoHata
HATpHs, TPUOABUTH 1-2 KaIjIu METHJIOpaHXKa.

[ToaroroBuTh OIOPETKY C PacTBOPOM COJITHOM KHUCIOTHIL. THTpOBaTh
PUTOTOBIICHHBIA PAcTBOP KapOOHaTa HATPUS PACTBOPOM COJITHOW KHCIOTHI 0
nepexoqa OKpacKd MHAMKATOpA U3 KEJITOW B OPAHKEBO - PO30BYIO. TUTpoBaHUE
noBTOPUTH 2-3 paza. [lonydeHHble JaHHBIC 3aMUCaTh B TAOIUILY.

Ilepeo Kadxicovlm mumposanuem 3aNOAHAMbL OIOPEMKYy pPACMEOPOM 00
HY/1€6020 0eleHUs WIKATbl.

Pe3ynbTaThl TUTPOBAHUS

No V(Na,CO03), M V(HCI), mn V (HCD), .0, MIT

20

WINF

BbraucinTh KOHIEHTPALUIO COMTHON KUCIIOTHI:
C,(HCI) - 2HCI - CaCl, + 2H,0 + 2CO0,

[Ipu TUTpOBaHUU KUCIOTOM, TOOABIECHHON B BOJlY, MHIAUKATOP METHIIOPAHK
MU3MEHSET CBOI OKPACKYy, KOIJla B PacTBOpE IMOSBIAETCS HEOONBIIONW H30BITOK
KHUCJIOTBL.




OtmepbTe ¢ moMolIbl0 MepHOro uuiauHapa 100Mi1 BOAbl U MEPEHECHUTE B
KOHUYECKYIO KOJIOY NIl TUTPOBaHMsl, IpuOaBbTe Mo 1-2 kammu Metunopanxa. Jis
yI00CTBa ONpENEICHUSI TOUYKH 3KBUBAJIEHTHOCTH, B APYrod KOJOE€ IMPHUTrOTOBUTH
pactBop «cBuaerens» - Kk 100 mi IUCTHINTMPOBAHHOM BOJBI MpUOaBUTH MO 1-2
KAl METWJIOpaHXa M COJSHOM KucCIOThl. B mepByto konly NpUIMBAIOT W3
otopetku 1o kamisiM 0,1H pacTBOp COJIIHOM KUCJIOTHI 10 T€X MOp, MOKa OT OJHOM
KAl KUCIIOThI OKpacKa M3 KEITOM TepedseT B OpaHXKeBO — pPO30BYHO (I[BET
CPaBHHUBAIOT C OKpAaCKOW «cBuuaerens»). TurpoBanue mnoBropsAroT 2-3 paza. s
pacyeToB NPUHUMAIOT CPEAHUMN PE3YIIBTAT.

Ne V(H,0), ma V(HCI), mn V (HCD) ey, MIT

100

WIN| -

Pacuer BpeMeHHO# )KECTKOCTU BOJIBI IPOBOJIAT IO (hopMyJIe:
K, =V,.C1000/V,

rae X, - BpeMeHHas kKecTKOCTh BOJIbI, MMOJIL/1 5kB Ca?tu Mg?™t.
V. - 00beM pacTBOpa KUCIOTHI, U3PACXOJOBAHHOTO HA TUTPOBAHUE,
Cy - MOJsIpHasi KOHIIEHTPAIUs SKBUBAJICHTA KUCIIOTHI,
V, - 06beM BOJIBI, MJL.
OnbIT 3. Onpeaesenue o01Iel KeCTKOCTH BOAbI KOMILJIEKCOHOMETPHYECKHUM
CIoco0oM.
Onvim 3.1 Ilpuzomoenenue pacmeopa nepeuyHO0 cmanoapma — pacmeopa
MgCl,
Paccuurate HaBecky MgCl, - 6 H,O0 HeoOxomumyro st mpuroroBienus 100 mu
pacTBopa ¢ MOJISIPHOM KOHIIeHTparuen s3xBuBaneHTa 0,02 Mob/i.
[IpuroroBnenue pactBopa
B3pemnieHnyro Ha aHanmuTH4eckux Becax (¢ ToyHocThio = (0,0002rr.) HaBecky
MgCl, - 6 H,0 nepenectn depe3 Cyxyio BOPOHKY 0€3 MOTepb B MEpPHYIO KOJOY
ooveMoM 100 mi. CMBITH ¢ BOPOHKH OCTAaTKU COJIM JUCTUJUTMPOBAHHON BOJOW H
MOJIHOCTBIO PACTBOPHUTH BEIIECTBO B HEOONBIIOM 00bEME BOJBI U 3aTEM JOBECTH
00beM pacTBOpa BOJOM 10 MeTKH. [locimenane Karmim BOAbl JOOABIATH MUIIETKOM.
Konby minoTHO 3aKkpbITh TPOOKOH M pacTBOP TIIATEIHHO MEPEMEIaTh.

BbluncnuTe MOJNSPHYIO KOHLEHTPALMIO SKBUBAJIIEHTA MPUTOTOBIEHHOTO
pactBopa MgCl,

3.2 Yemanoenenue mounoii Konyenmpayuu pacmeopa mpuiona b.

B Gropetky Hanuth pactBop TpmwioHa b. YcTaHOBUTH ypOBEHb pacTBOpa Ha
HYJICBOM JICJICHUU IIKAJIbI.

[lepenectn munetkoit 20 mur mepBUYHOTO cTaHmapTa — pactBopa MgCl, B
KOHMYECKYI0 KOJIOY, MpuiuTh 5 mu OydepHOro pactBopa u pa30aBUTh PacTBOP
Bojgor no 100-150 mu. B pactBOp BHECTM HAa KOHYMKE IIMNATENS HWHAUKATOPA
3puoOXpoMa 4depHOro. PactBop oTTuTpyHTe pacTBOopoM TpuioHa b no mepexona




OKpAaCKM pacTBOpa W3 BHUHO- KPAaCHOM B CHHIOK. TUTpOBaHHE ITOBTOPUTH 10
MOJIYYEHHUS CXOJMSIIMNXCS Pe3yJdbTaToB, T.€. JI0 PE3yJbTAaTOB, OTIMYAIOIIUXCS HE
6oxee, yem Ha £+ 0,05 M.

Ilepeo Kadxtcovim mumpoeanuem 3anOAHAMb OIOPEMKYy PACMEOPOM 00
HYJ1€6020 0e1eHUs UWIKAIbL.

Ne V(MgCl,), ma V(Tpuson B),mn | V (TpunoH B) s, MIT
1 20

2

3

[To HONyYEeHHBIM BBIYUCIUTH MOJISPHYH KOHIIEHTPALMIO DKBHUBAJIEHTa PacTBOpa
TpuioHa b.
Cy (Tpuson B) - V(Tpuson B) = C,,(MgCl,) - V(MgCl,)

3.3 Onpeodenenue odoueil yincecmkocmu 600l

Otr6epute MepHbiM muIuHAPOoM 100 M BOABI W TEPEHECHTE €ro B
KOoHHWYecKyr koyi0y. JloGaBbTe K wucciaeayemoir mpobe Sl aMMHAYHOTO
OydepHOro pacTtBopa M HECKOJbKO KPUCTAIIMKOB (HA KOHYHMKE IITIATEIIs)
WHJIUKATOPa SPUOXPOM YEPHOTO.

[IpuroroBiieHHyI0 MpPoOy TPH TOCTOSHHOM IIOMEIIMBAHUU OTTUTPYHTE
pacTBOPOM KOMIUIEKCOHA A0 IMEpeXoja OKPacKH MHIWKATOpa U3 BUHO-KPAacHOM B
CUHIOK. Pe3ynbrarel TUTpoBaHus 3anumure. [loBTOpuTe TUTpOBaHUE €uHIe pas.
Ecmu pesynbpraThl aByx TuTpoBaHui coBmanyt (AV <= 0,1Mu), paccuutaiite
oOIIYyI0 KECTKOCTh BOJABI. B MpPOTHBHOM cily4ae, OTTUTPYWTE elle OAHY Ipooy.
Haiinure cpennee 3HaueHwe oObema komiuiekcoHa III, m3pacxomoBanHoe Ha
TUTPOBAHUE BOJIBI.

Pe3ynbpTaThl OnbITa CBEIUTE B TAOJIHMILY:

O6bem pacTBopa MonsipHas O6bem OO01mas )KeCTKOCTh
Tpunona b, KOHIECHTpAaLM HCCIIEyEMOM BOJIbI,
v, SKBHBAJICHTa poObI BOJIBI, K,
Tpunona b, C, |4

OO011yI0 KECTKOCTH BOJIBI PACCUUTHIBAIOT 11O (hOpMYIIe:

X, = C,V,1000/V; [Mmos /1]

['me V; - 00beM aHATM3UPYEMOI BOJIBI, MIT

V, - o6sem pactBopa Tpunona b, mi

C, - MonsipHast KOHIIEHTpaIus dKBUBaneHTa TpmwioHa b, Mmonb/n

1000 - ko3 purueHT nepeBoia MOJIB/JI B MMOJIB/T
Cnenaiite  BBIBOAL O JKECTKOCTH  (Oepere  BETUYMHY  KECTKOCTH

JK,) uccneayeMoit BOIbl HA OCHOBAaHWUW TaOIHIIHI 1.

Ta6muna 1. Knaccudukaiys BoJbl IO CTEIIEHH KECTKOCTH




Yo Mmons/1 noroB Mg2*tu Ca?*t XapaKTepucTHKa KECTKOCTH BOJIBI

<4 MSTKas

4+8 yMEpEHHO-)KeCTKast
8+12 JKecTKast

> 12 OYCHB KECTKasI

HekapOoHaTHYI0 KECTKOCTh BOJIbI /K, HAXOMST MO Pa3HOCTH
XK, = XK, — XK,

TeMbl 111 OKJIAI0B ¢ NIPe3eHTaumen

Knaccuduxanus npo6 BOAbI MO BUAY U HA3HAYCHHUIO, UCXO/IS U3 €€ XUMHUUECKOTO
COCTaBa.

OpradosenTuueckue CBOMCTBA (3amax, MPO3PAavYHOCTh, I[BETHOCTh, MYTHOCTH)
BOJIbI.

KucnotHOCTb 1 1m1€1049HOCTH BOJBI. pH Cpeibl 1 METOIbI €€ OIpe/IeICHMUS.
’KecTKoCTh BOJIbI M1 METO/IbI €€ OINPEICIICHUS.

CylHOCTh METO/Ia TUTPOBAHUS.

Bunpl xecTkocTH BOJIbI (BpEMEHHAS U TTOCTOSTHHAS ).

KectkocTh BOJIBI Kak TIpUYMHA BBIMAJACHUS OCAJKOB WM 0Opa3oBaHUs
COJICOTJIOKECHUH, UMEIOIIIUX MECTO B OBITY Y Ha MPOU3BOJICTBE.

CocraB coseld, BbI3bIBAIOIINX KECTKOCTh BOBI.

XHWMHUYECKHE MPOUECCHI, YCTPAHSIOIINE ) KECTKOCTh BOJBI.

VYpaBHEHHS XUMUYECKHX PEAKINH, WILTIOCTPUPYIOMINX MPOLECCHI, TPOUCXOASIINE
IPU YCTPAHEHHUH KECTKOCTH.

YcTpaneHre BpeMEHHON KECTKOCTH OBITOBBIMU M XUMUYECKUMHU CTIOCOOAMH.
CrniocoObl ycTpaHeHUs MOCTOSTHHON KECTKOCTH.

Tema 9.3. XuMHYeCKH KOHTPOJIb KAa4eCTBA MPOAYKTOB NMUTAHUSA

dopmMa TeKylIero KOHTPOJsI — MpakTUyeckas pabora, nmaboparopHas padorta,
JOKJIaJ C IPE3EHTAMEN

Koa kouTposanpyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTuyeckas padora: OpraHuyecKue U HEOPraHMYECKUE BEILIECTBA, BXOASIINE
B COCTaB MPOAYKTOB nutanus. OmnpeneraeHne cocrapa 0101 Ha COAepKaHUE MaKPO
Y MUKPO3JIEMEHTOB.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aa4 MO COCTABJICHUIO JTHETUYECKOTO
MEHIO Pa3JINYHbIX TUIIOB.

N3ydeHne TeOpEeTUYECKUX OCHOB, UCIOIb30BaHUE OOOPYIOBaHUS U
MPOBENICHNE IKCTIEPUMEHTOB, a TaKkKe 0(pOpMIICHUE PE3yIbTATOB.

eab padoThl — 3aKpPENUTH 3HAHUS O KJIAaCCaX OPraHUYECKUX COCIUHEHHUI
W OCBOUTH IMPAKTUYECKHE HABBIKM KAYECTBEHHOI'O OIPEIEICHUS OCHOBHBIX
KOMITOHEHTOB ITPOJAYKTOB UTaHUS.
TeopeTnveckune 0CHOBBI
HekoTopbie TeMbl, KOTOPbIE MOXKHO BKIIFOUUTH B pa0OTY:




Kaacesl  opranmyeckux coeguHeHWH  (yriaeBojabl, O€JKH, JKUPBI,
BUTAaMUHBbI). MOXXHO U3Yy4HMTb, HalpUMEp, KAYECTBEHHbIC pPEAKIUU Ha
0OHapy’KE€HHE ITUX BEILECTB B MPOAYKTaX MUTAHUS.

MaxkpoHyTpueHTbl (0€JIKH, >KHUpbI, YIJIEBOJbI, MUHEPAJIbHBIE COJU) U
MHKPOHYTPMEHTbI  (MHKPO3JIEMEHTBhI, BOJO- U  KUPOPACTBOPUMBIE
BuTaMuHbl). CoaepkaHue B MPOIYKTaX MUTAHUS STUX BELIECTB ONPEIEIsIeT
NUIIEBYIO [IEHHOCTh MPOJYKTOB.

Metoabl uHccjiel0OBaHMS NUIIEBbIX MNPOAYKTOB. [[ns1 onpeneneHus
KOJIMYECTBA MJIM KAauecTBa OTAEJbHBIX OPraHUYECKUX W HEOPraHUYECKUX
BEUIECTB HCIOJIb3YIOT XUMHUYECKHE METOJbl, B OCHOBE KOTOPBIX JIEXKaT
cnenuUyYecKue s MCCIEAYyeMOro BEUIECTBA KOJUYECTBEHHBIE WIIH
KayeCTBEHHbIE XMMHYECKHUE PEaKUUU C OINpeAeIEHHBIMU pEaKTUBAMH.
Taxxe NPUMEHSIOT (U3UKO-XUMUYECKUE METOABl ISl KOJUYECTBEHHOIO
OTIpeJIENIeHHs] OCHOBHBIX KOMIIOHEHTOB IIPOJIYKTOB.

Ob0mee coaepkaHue MHHEPAJBbHBIX BeLIECTB MOXXHO OIPEICIUTh C
MOMOIIBI0 030JICHUS — METO0J1a, MPU KOTOPOM MPOIYKT COKHTaloT, a 3074,
MOJIyYE€HHAs TIOCIIe C)KUTAHUSI OPTaHUYECKUX BEIIECTB, AAET MPUOIMKEHHOE
IPEe/ICTaBIICHUE O KOJMYECTBE MUHEPAIbHBIX BEIIECTB B IPOIYKTE.

Ob6opynoBanme
J171s1 BBITIOJTHEHUS TIPAKTHUECKON PabOoThl MOTYT MOTPEOOBATHCS:

MpoaykTel M1 uccnenoBanusi. Hampumep, Monoko, OyJIbOHHBIE KyOWKH,
MyKa, KapTo(deb.

PeakTHBBI [T TIPOBEICHNS Ka4€CTBEHHBIX peaknuid. Hampumep, pacTBOpbI
THJIPOKCH]IA HATPHSI, METHOTO KyIopoca, TITF0KO03bI, pacTBOp Hofa.
OO0opyaoBanmue s TPOBEACHHUS SKCIIEPUMEHTOB: CIUPTOBKA, IITATUB C
poOupKamMu, TPOOUPKOIePKATEb.

BaxxHo coOroaTh nmpaBuia TEXHUKH 0€30IACHOCTH MPU paboTe C XUMUYCCKUMHU
pEaKTUBaMH.

MeToauka npoBeaeHust

HekoTtopsele 3Tamnsl mpakTHYECKON pabOTHI:

N3yuenue HMHCTPYKIHMI 10 BHIMOJHEHUIO paboThl. B HuMX mompoOHO
OMKCAaH TOPSJAOK BBIMTOJHEHHS KaXJIOTO OIBITA, yKa3aHbl HEOOXOIUMBIC
pEaKTUBBI U 00OPYAOBAHHE.

IIpoBenenue skcnepumMeHTOB. Hamprimep, MOXXHO NIPOBECTH OIBIT Ha
conepxkanue Oenka (OMypeTOBYIO peakldio) — TMpHU JEUCTBHUH Ha OCIKU
pacTBOpa THIAPOKCHIA HATpUs W coiu cynbhara meau (2) BO3HHUKACT
CUpEHEBOE UK (PHOJIETOBOE OKPAIIMBAHUE.

HabaroneHue 3a M3MeHeHMSIMM W aKKypaTHas (uUKcanus pe3yJbTaToOB B
MPOTOKOJIAX.

AHAJIN3 NOJYYEeHHBIX Pe3yabTaToOB ¥ (QOPMYIUPOBAHUE BBHIBOJIOB.
Hampumep, MOXHO cnenath BBIBOJ, YTO TOJIHBIA HA0Op MNHUTATEIbHBIX
BeleCcTB (O€NKH, >KUPbI, YIIEBOJbI) COJAEPHKUTCS HE BO BCEX MPOJYKTaX
MATaHUS.

Ba:kuno: npo6a nig aHanuza JOJKHA OBbITh IPEACTABUTEIbHONW — COCTaB MPOOBI U
BCEU MapTUM MPOAYKTA AOJKHBI ObITh UIAECHTUYHBIMU. Takke mpoda He JI0HKHA



COJIepKaTh 3arpsi3HEHUN — HU U3 yCTPOMCTBa MPOOOOTOOpA, HU U3 MaTEpPUATIOB
KOHTEHHepa, HU U3 BO3yXa, HU U3 KOHCEPBUPYIOIIETrO peaKTHBA.

Odopmienne

Pesynbratel mpakTudeckoil paboThl MOKHO O()OPMUTH B BUJIE:

o Tabamubl ¢ Ha3BaHUEM MPOJAYKTOB, COJAEPKAHUEM IMUTATEIbHBIX BEIIECTB
Ha 100 r mpoayKkTa u IpyruMH TaHHBIMHU.

o Otuéra o0 mponenaHHoil paboTe, B KOTOPOM HYKHO UYETKO HAIUCATh
Ha3BaHWE, IIEJb BBITIOJIHEHUS, KpaTKME OTBETHl HA BOIPOCHI IS
NOJITOTOBKH, OOBEKTHI U PE3yJIbTaThl UCCIIEIOBAHUS.

o 3akioueHHsi ¢ 0000meHHEM, CHCTEMaTH3allMeld HIAX O0O0OCHOBAaHHEM
PE3yJIbTATOB UCCIEIOBAHUIM.

Pexomenayeres:

o M3yunTh J3THKETKH THIIEBBIX YMNAKOBOK TMPOJYKTOB — HAWTH
MH(POPMAIUIO O COCTABE BXOMAIINX B HUX MUTATEIBHBIX BEIIECTB.

o Ilpoananu3upoBaTh C€OCTAB MPOAYKTOB, HCIOJB3ysS HWH(MOpPMAIMIO Ha
ATUKETKAaX, — OMNPEIeINTh, Kakuhe MPOIYKThl HauOoyee IOJEe3Hbl s
3JI0pPOBbSI, a KaKue CIeAyeT ynoTpeOIsiTh B YMEPEHHBIX KOJIMYECTBAX.

Jlabopatopnas pabora: IccnenoBaHue XWMHUYECKOTO COCTaBa IMPOIYKTOB
TUTaHUS.

OO0HapyxeHue HUTPATOB B MPOAYKTAX MUTAHUS.

HccnenoBanne wmaTepuagoB TMOJYKOJIMYECTBEHHBIM METOJOM  OIpEEICHHUS
HUTPATOB C HUCIOJIb30BaHUEM aH(eHWIaMHHa (KOPHEIUIOAbl OBOIIEH, JUCThS U
KOYEpbKKA KaIyCThl, TJI0bI (GPYKTOB). AHAJIU3 YPOBHA 3arps3HEHUs] HUTpAaTaMH
10 UHTEHCUBHOCTU OKpAIIMBaHUs MIPOTyKTOB PEAKIIUU.

Bxirouaetr ucciegoBaHuE KOPHEIUIONOB OBOILIEH, JIMCTHEB M KOYEPBDKKHU
KalyCThl, IJIOJIOB (PYKTOB TMOJYKOIMYECTBEHHBIM METOJOM  OIpPEACICHUS
HUTPATOB C HCMOJb30BaHHeM AudeHunamuna. CylHOCTh METOJIa — BHU3yalbHas
OIICHKa OKpAIIeHHBIX COCJUHEHUHN, O0O0pa3ylIIuXcsi NpU B3aUMOJICHCTBHH
HUTPATOB C TU()ECHUITIAMUHOM.

Hean padoTsl
Omnpenenurs coaep:kaHue HUTPATOB B HCCIEAYEMbIX MOpoayKkrax. Takxke
MOYKHO:

e OILICHUTH COJIEPKAHUE HUTPATOB B PA3HBIX YACTAX MPOAYKTOB (HArpumep, B
KOYEPBIKKE KaMMyCThI, B CEPALIEBUHE MOPKOBH);

e YCTAaHOBUTb, HE TMPEBBIIMIAECT JIM COJEpPKAaHUE HUTPATOB MPEEIBbHO
nonyctumble KoHueHTpanuu (IIJJK), ycraHoBneHHble MJis OBOIICH H
bpyKTOB.

MeTo1 TO3BOJISIET OIIEHUTH KOHIIEHTPAIMIO HUTPATOB B IPOOE MyTEM BU3YaTbHOTO
CpaBHEHMSI MHTECHCHUBHOCTH  OKpPAaCKM  pacTBOPOB  CpPaBHEHHUSI M  COKa
aHaJTU3UPYEMbIX 00Pa3IIOB.

Oo0opynoBanue

Jl71s1 uccneoBaHus MOTYT NOTPeOOBATHCS:



o HMccaenyemsplii MmaTepuaJ — KOPHEIUIOABI OBOILEH, JTUCThS M KOUYEPBIKKA
KamycCThl, 1016l PPYKTOB.
o 1% pacrBop AupeHHIAMHUHA B KOHICHTPUPOBAHHON CEPHOM KHUCIOTE —
peareHT JUIsl ONPEIEIICHUs] HUTPAT-UOHOB.
o IIpeamerHble cTEKIIA.
o Ilunerka.
o Crynka ¢ mecCTUKOM.
o CrexnsiHHAs MAJT0YKA.
Baxkno: mpu pabore ¢ KOHUEHTPUPOBAHHOM CEpHON KHUCIOTOM HEOOXOAUMO
coOJII01aTh MEepbl 0€30MaCHOCTH — OHA MOKET OCTAaBJSATh OXKOTH MPH MONaAaHUH
Ha KOXY.
MeTtoauka npoBeaeHus
IMoaroroBka marepuaJa:
o Hccnenyemslii MaTepuain OYUCTUTh OT 3arpsi3HEHUHM, pacTepeTh B KAILIUILY U
OT)KaTh YEpE3 MapJIIO.
o BbDKaThIN COK KallHYTh Ha MPEIMETHBIE CTEKIIA.
/lo0aBJieHne peareHTa:
o 1% pacTtBop audeHnIamMuHa B KOHIEHTPUPOBAHHOM CEPHOM KUCIOTE IO
KarisiM 100aBUTh K MpoOaM CoKa UCCIeyeMbIX OBOILEH U (PPYKTOB.
BuszyanbHoe Ha001eHue:
o buenno-ronyboe oxpamMBaHHE — HHU3KOE COJAEpPXKAHUE HUTPAT-MOHOB
(6omnee 0,001 mr/m).
o TomybGoe — cpennee (6onee 1 Mr/m).
o Cunee — Boicokoe (6omee 100 mr/im).
B oTcyTCcTBME HUTPATOB COK HE U3MEHSET LIBET.
IToBTOPHOCTH ONMBITA — HampuMmep, 3 paza. B ciaydae coMHeHUl B coaepKaHUU
HUTPATOB PSAJIOM KaImaroT KaJIUOPOBOYHBIN PAacTBOpP C M3BECTHOW KOHIICHTpAIIMEH
BEIIECTBA U TIOBTOPSIOT PEAKIIUIO C TU(PEHUITAMHUHOM.
NuTepnperanust pe3yJibTaTOB
Pe3yabTaThl MCCIEI0BAHUS MOXHO OQOPMUTH B BUJE TAOIHIIBI, HAIPUMED, C
rpajamnueit cojaepkanus HUTPaToB. B Tabauiie MOXHO yKa3aTh:
e XapakTep okpacku (01emaHO-Tomy0as, romyoas, CHHsIN);
e COJIEpXaHWE€ HUTPATOB (HApUMeEp, AJIsI MOPKOBU — BBICOKOE, JJIsI KallyCThl
— BBICOKOE);
o i1 (QpyKTOB — Hampumep, s TPy, SOJIOK, OaHAHOB — HHU3KOE
COZIEp/KaHNE HUTPATOB.
Ba:kHo: pe3ynbpTaThl METO/JA HE MOTYT CIYXUTh OCHOBaHUEM [Jii OTOPAKOBKHU
MPOAYKIIMM — OH OpPUEHTUPOBAHHBINA, MU OKpacka MOXKET BapbUpOBaTh B
3aBUCUMOCTH OT Ka4eCTBAa PEAKTHBOB, CPOKa HMX TOJHOCTH, TEMIIEPaTypbl B
MMOMENICHUH U JIPYTUX (PaKTOpOB.

TeMbl 1151 IOKJIAJA0B € MpPe3eHTauuen

KayecTBeHHBI XUMUYECKUN COCTAB MPOAYKTOB ITUTAHUS.

BemectBa, danbcudpuuupyronme npoayKThl TUTAHUS, U BEIIECTBA, 3arPSA3HSIONINE
MPOAYKTHI TUTAHUS.



OHpCI[GJ'ICHI/IC 3arpASHAIOIINUX XUMHUUYCCKUX BCHICCTB B IIPOAYKTAX IIUTAHUS,
OIpCACICHNUC BCUICCTB, HC 3asBJICHHLIX B COCTABC ITPOJAYKTOB ITUTAHUSI.

Tema 9.4. XuMu4yecknii aHAJIU3 P00 MOYBbI

dopmMa Tekyllero KOHTPOJsSI — MpakTuyeckas paborta, npaboparopHas padorta,
JOKJIaJ C IPE3EHTALMEN

Koa xkonTposampyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IpakTuueckas padora: O6iacTu Ha3HaUYCHUS (TPUMEHEHMsI) TTOYBbI, UCXO/S U3
KaueCTBEHHOTO W  KOJMYECTBEHHOTO  COCTaBa. AHajau3  HOPMATHUBHOM
JIOKyMEHTAIIHH.

Pons HeopraHmyeckux BEIIECTB B KayeCTBE MHUHEPAIbHBIX YyJIOOpEHUH,
yIYUIIUTENICH OYBBHI.

CoctaB MUHEPAJIBHBIX YJIOOPEHUN U WX NMPUMEHEHUE B 3aBUCHMOCTH OT COCTaBa
MOYBBI M €€ PA3HOBHIHOCTH. B3auMOCBS3b cocTaBa yJA0OpEeHUN W MX BIUSHUSA Ha
BEreTaTHBHBIC CBOMCTBA U IUIOJOHOIICHUE PACTCHUH.

Bk/itouaeT paccmoTpeHne ob1acTeit MCNoNb30BaHUA NOYBbLI, BAMAHMA €€ cocTaBa Ha CBOWCTBA M aHanu3
HOPMaTUBHbIX AOKYMEHTOB, PEFrNaMEHTUPYIOLLMX aHa/IM3 NOYB.

eab padoTbl — U3Y4YHTh, KAK KAYECTBEHHBIN U KOJIMYECTBEHHBIN COCTAB IMOYBBI BIMSET Ha €€
Ha3HAYCHHE, U TPOAHATM3UPOBATH HOPMATUBHbBIE TOKYMEHTBI, CBSI3aHHbBIC C aHAJIU30M TOYB.

ObaacTu npumMeHeHU st
Hekoropsie 001acTH, rjie yYuTHIBAETCS COCTAB IMOYBHI:

o Ceabckoe xo3siicTB0. I[lnomopoaue mMNOuYBBI 3aBUCUT OT COAEpKaHUS
ryMyca, MUHEPAJIbHBIX AJIEMEHTOB U MUKPOOPraHW3MOB. [3yueHue cBOICTB
MIOYBHI MO3BOJISIET MPOTHO3UPOBATH YPOKAWHOCTH, OAOUPATh PACTCHHUS IS
KOHKPETHBIX YCIOBUH M NPUHUMATh MEpPbl MO YIYYHIEHUIO MOYB.
Hanpuwmep, MeCYaHbIC TIOYBBI XapaKTEepU3YIOTCS XOPOIIEH
BOJIONIPOHUIIAEMOCTBIO, HO CNA0BIM yAEp)KaHWEM BJIard W MHUTATEIbHBIX
BEIIECTB, TOT/Ia KaK TJIMHUCThIE — HA000POT, YAEP>KUBAIOT BOTY, HO MOTYT
OBITH TUIOTHBIMU U TPYAHOIIPOHUIIAEMBIMHU ISl KOPHEH paCTEHUM.

o HH:xeHepHO-TeoOrHYecKre CBOMCTBA. J{ONrOBEYHOCTH JIEPEBSHHBIX,
METAJUTMYECKUX W OETOHHBIX KOHCTPYKIUW, (PYHIAMEHTOB 3MaHUA U UX
CTEH 3aBHUCHUT OT XMMHYECKOIO COCTaBa MOYBEHHO-TPYHTOBBIX BOJ WU OT
B3aMMOJICMCTBUS MEXAY MaTeprUallaMu COOPYKEHUN U IOYBOM.

o Ouucrka BoOIbI, NepepadoTka opraHuyeckux orxoaoB. [louBa wurpaer
BOXHYIO pPOJb B OJTHX IpoIeccaxX, CHOCOOCTBYS  TMOJACPKAHUIO
3KOJIOTUYECKOTO PaBHOBECHSL.

o [Ilornomenue 3arpsisHsomux BemecTB. [louBa crmocoOHa moriomars u
yAepKUBaTh B ce0€ pas3lIMyHbIE 3arps3HAIONIME BEIIECTBA, B TOM YHCIIE
PAAVOHYKIIUABI, CBA3BIBAS MX XUMHUYECKUM W (U3HUECKUM MYTEM. ITO
MPEIOTBPAIIAET MOCTYIUIEHHE 3THX COCIAWHEHHW B NPUPOJHBIE BOJBbI,
pacTeHuss W JAajee MO MHUIIEBBIM LEMSIM — B KUBOTHBIE OPraHU3MBI U
YEJI0BEKa.



Takxke MOXKHO pAaCCMOTPETh, KAaK KAuyE€CTBEHHBIM M KOJIWYECTBEHHBIM COCTaB
MMOYBEHHBIX MUKPOOPIaHU3MOB OIPEAEINAET IIOA0POIUE: III0JIOPOIHBIE, XOPOLIO
OKYJIbTYPEHHbIE MOYBBI C OOJBIIMM KOJMYECTBOM OPraHUYECKOTO BEIECTBA
colepKaT 3HAYUTENBHO OO0JbIIE€ MHUKPOOPTAaHM3MOB, YEM TJIMHUCTBIE TMOYBBI U
MTYCTHIHHBIC TIOYBHI.

HopMmaTuBHasi 10KyMeHTAIUSA

Hekoropble HOpMaTHUBHBIE JOKYMEHTBI, KOTOPbIE MOXXHO MpOaHAIU3UPOBATh B
paMKax MpakTUYECKON paboThI:

« TOCT P 56157-2014 — wnaunuoHanbHbIM cTaHnapT Poccuiickoi
@denepauuy, ycTaHaBIMBaeT oOmue TpeboBaHUS K pa3paboTke W
NEPECMOTPY METOJIUK KaYeCTBEHHOTO M KOJIMYECTBEHHOTO aHalIM3a cOocTaBa
U CBOMCTB Mpo6 nouB. B crangapre ornpeaeneHbl TEPMUHBL: «KaueCTBEHHBIH
aHaJIM3» — DJKCIEPUMEHTAIIbHOE YCTaHOBJIEHHWE (DaKTa MPUCYTCTBUS WIH
OTCYTCTBUSI HCKOMOTO KOMIIOHEHTa B TMpo0Oe TMOuYBbl MpU 3aJJaHHOM
MOPOTOBOM 3HAYEHHHM €r0 COJEpKaHUs, «KOJIMYECTBEHHBIH aHalU3)» —
AKCIIEPUMEHTAIBHOE ONpEe/eJeHUE 3HAYEHUH OJHOTO WM HECKOJIbKUX
nokasaresiel, XapaKTepu3yIolUuX COCTaB Mpoo MoYB.

o T'OCT 17.4.4.02-2017 — MeXrocyaapCTBEHHBIM CTaHAApT, MpEJHA3HAYCH
JUISL KOHTPOJS OOIIEero W JIOKaJIbHOTO 3arpsi3HEHHs] TMOYB B paloHax
BO3/JICHCTBUSA TPOMBIIUICHHBIX, CEJIbCKOXO3SIMCTBEHHBIX, XO3SHCTBEHHO-
OBITOBBIX UM TPAHCIOPTHBIX MCTOYHUKOB 3arpsi3HEHUs, IIPU OLICHKE
KaueCTBEHHOTO COCTOSIHUS TII0YB, a TaKXe MpHU KOHTPOJE COCTOSIHUS
IJI0JIOPOJTHOTO o4, MpeAHA3HAYEHHOT O JUISL 3eMJIEBAHUS
MaJIONpPONYKTUBHBIX yroauil. B cranmapre yka3zaHbl MeTonbl OTOOpa |
OATOTOBKHU po6 U1t XUMHUYECKOTO, 0aKTEepHUOIOTrHYECKOTO,
reJIbMUHTOJIOTUYECKOTO aHAIU3A.

e MY 2.1.7.730-99 — wmMeroauyeckue yKaszaHUs, SIBISIOTCS HOPMAaTHBHO-
METOJIUYECKON 0a30i ISl OCYIIECTBJICHHSI TOCYAapPCTBEHHOTO CAHUTAPHO-
SMUJEMHOJOTUYECKOTO HAJA30pa 3a CAHUTAPHBIM COCTOSIHUEM IIOYB
HACEJIEHHBIX  MECT,  CEJIbCKOXO3SIMCTBEHHBIX  YIrOJIHWM, TEPPUTOPUU
KYPOPTHBIX 30H U OTIEJbHBIX YUpEKIACHUU. B NOKyMEeHTE yKa3aHbl METObI
OLICHKH CTENEHU XUMUYECKOIO 3arpsi3HEHUS MT0YB, CAHUTAPHOTO COCTOSIHUS
MOYBBI 10 CAHUTAPHO-XUMUUYECKUM MMOKA3aTeNIIM U APYrUe OKa3aTeNH.

Baskno: mpu aHanm3e HOPMATUBHOW JOKYMEHTAIIMM MOKHO OOpaTUTh BHUMAaHHE
Ha TO, KaK JOKyMEHThl YYHUTHIBAIOT OCOOCHHOCTH WCIIOJIB30BAaHUS TOYB M
MPOBEJCHUS aHallu3a WX COCTaBa, HAmpuUMep, Ha TO, KaK OHU OMNPEACIISIOT
TEPMUHBI U ONPEICIICHUS], YCTAHABIUBAIOT TPEOOBaHUs K 0TOOPY MPOO U aHAIH3Y.

Ponv  Heopeanuueckux eewecme 6 Kavecmee MUHEPANbHBIX  YOOOpeHUl,
yayuuiumeneu nougul.

Heoprannuyeckue BelecTsa HIPAalT BAKHYIO POJIb B CeJIbLCKOM X03SIiicTBe —
OHM UCIOJIB3YIOTCS] B KAUECTBE MUHEPATIbHBIX yIOOPEHUHN U YIyUIIUTENEH MOYBHI.

MuHepaJjibHbIe Y100peHHsI

MuHepajibHble YXO00OpeHHUsI — 3TO HEOPraHWYECKUE COCIUHEHHS, B COCTaBE
KOTOPBIX HAXOJATCS SJIEMEHThI TUTAHUSI PACTEHUN B KOHLEHTPUPOBAHHOU (hopme.



Nx ocHOBHas 3amaya — BOCHOJHUTH HEIOCTAaTOK KIFOUYEBBIX MAaKpo- U
MHUKPOIJIEMEHTOB, HEOOXOAUMBIX JIJISl POCTa KYJIBTYP.
HexoTopblie 3jieMeHTbI, KOTOPbIe BXOAST B COCTAaB MUHEPAJIbHbIX YA00pPeHHUIi:

e A30T — CTUMYJIUMPYET POCT 3€JEHOM MACChl PACTEHUH M YIIy4IIaeT
npouecchl  QorocuHTe3a. I[lomynsipHble BHABI: aMMHUayHas CeJIUTPA,
Kapbamu U cyib(paT aMMOHHUS.

o« Kammii — yKpemisieT KOpPHEBYHO CHUCTEMY, IIOBBIIIAET YCTOMYHBOCTH

pacTeHHl K OOJE3HAM ¥ HEOJArompusTHHIM yclIoBUSAM. (OCHOBHBIE
BapUAHTBI: XJIOPHUI KaHsl, CYITb(paT Kaaus U KaJTuMarHe3usl.

o ®ochop — yckopsier hopMUpPOBAHUE KOPHEBOW CHCTEMBI, CIIOCOOCTBYET
[IBETCHUIO M CO3peBaHHI0 TUIoA0B. I[lpumeps: cymepdocdar, IBOWHON
cynepdocdar, npernunuTar.

KpoMe Makpo3/ieMeHTOB, B COCTaBe MHHEPAJIbHBIX YyIOOpPEHUH MOTYT
NPUCYTCTBOBATh MHUKPOJJICMEHTHI, TAaKHE KaK MarHui, jkeile3o, Oop, IIHHK,
Maprasen 1 MojinoaeH. OHU HEOOXOIUMBI JIJIS PETYJISAIIMA OOMEHHBIX MPOIIECCOB,
YCTOWYMBOCTH PACTCHUH K cTpeccaM U (POPMHPOBAHUS KAUeCTBCHHOTO YPOIKas.
HexoTopblie 0c00€HHOCTH MUHEPAJIBLHBIX y100peHMii:

o BpbIcokasi KOHIEHTpamusi THTATEJbHBIX BemeCTB — YyI00peHUs
cojiepkar OOJIBbIIOE KOJWYECTBO AKTHBHBIX KOMIIOHEHTOB, YTO TO3BOJISCT
HSKOHOMHO PacXxoJ0BaTh UX.

o CkopocTh JelCTBUSI — TUTATEIbHBIE BEIIECTBA CTAHOBATCS JIOCTYIHBIMU
JUISE PACTeHHM NPAKTUYECKH Cpa3y Ioclie BHECEHUS, YTO BAXKHO JUJIS
OBICTPOrO POCTA U PA3BUTHS KYJIBTYD.

o  YHUBepPCAJIbHOCTh — ITH YJOOpPEHUS MOIAXOAAT AJis1 OOJNBIIMHCTBA TUIIOB
MIOYB U KYJIBTYP.

e VYI00cTBO /103UPOBAHWSI — TOYHOE pETYJIUPOBAHUE KOJUYECTBA
MUTATENbHBIX BEIIECTB MO3BOJSET CO3/1aBaTh ONTUMAIbHBIC YCIOBUS IS
pacTeHuid, n3deras nmepern30ObITKa WM HEJA0CTaTKa DIIEMEHTOB.

BaxkHo: MuHepaibHBIE YI0OpEeHHS TPEOYIOT COONIOJEHHUS HOPM U IIPaBUI
BHECEHHUSI — HEMPaBUJIbHOE MPUMEHEHHE MOXKET CIPOBOIMPOBATH BHIMBIBAHHUE
TMOJIE3HBIX BEIIECTB, HAKOIUICHHE COJICH B TTOYBE U CHMKEHUE €€ TUIOJOPOIHSL.
N300pa>keHust  pa3iWYHbIX  BUJOB  MHUHEPAIbHBIX  YAOOPEHHWIl:  a30THEIE,
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

Yaydmmure/n no4Bbl

Heoprannyeckne BemecTBa TaK:Ke HCHOJB3YIOTCH B KadecTBe yJyqlIUTe el
NMOYBbI — J100aBOK, MOJYYEHHBIX M3 TOPHBIX U OCAJAOYHBIX MOPOJ M TMPHUPOIHBIX
MuHepaioB. HekoTopblie npuMepbl TAKUX YJIyYIIMTEICH:

o JluatoMuT — J€7ACT TIIMHHUCTBHIE M MAaJOIUIOJAOPOHbBIE IOYBBI OoJiee
PBIXJIBIMA U BO3AYXONPOHUIIaeMbIMHU. CBSI3bIBaET OOJbIINE 00BEMBI BIIATH,
IOMOTasl PEryjaupoBaTh BJIAXHOCTh IOYBBI: B TSDKENBIX TpPyHTaX He
IPOUCXOUT TEpPeyBIAXKHEHUs, a B JETKUX, HA000pOT, JOJBIIE
3a71epKUBAECTCS BOJA.

o Byakannyeckuil WeOJUT — YyiIyuymiaeT (U3UYECKHE CBOMCTBA IOYBHI,
nemast e€ PHIXJIOW W TOPUCTOM, 0€3 KOMKOB M KOPKH Ha IOBEPXHOCTH.
VYaepxxuBaeT B IOYBE IOJIE3HBIE MHKPOAJIEMEHTBI M BOJY, IOCTEHEHHO
OT/aBasi UX PACTEHHSIM B IEPUOJBI 3ACYXH.

o BepMuKyJHMT — J1€J1a€T TOYBY PHIXJIOW U BIATOEMKOW, TaK KaK MPU MOJIUBE
YacTUIbl BEPMHKYJIHTa pPa30yXaroT, a 3aTeM IOHEMHOIrY OTIaloT BIary
pacTeHusAM.

BaxxHO: HEOpraHWYECKHE YIYUIIUTENN [MOYBBI HE MEHSIIOT CTPYKTYPYy IIOYBHI, a
UL T00ABISIOT B HEE€ XMMHYECKUE 3JIEMEHTHI. [Ipu 3TOM KOJIMYECTBO TEX WIIU
WHBIX BEHIECTB B IIOYBE TPYAHO KOHTPOJUPOBATH, IOITOMY JIETKO CO34aTh
M30bITOK, Hampumep, aszora. Tak, Tsk€nas TIMHUCTAasE T[0YBAa HE CTaHET
IJIOIOPOJIHEE OT PErYJISIPHOIO BHECEHUS JIMIIIb MUHEPAIbHBIX TOOABOK.



JlabopaTtopHas padora: VccinegoBanue XMMHUYECKOTO COCTaBa MPoO MOYBBHI.
OOGHapyxeHre HeOpraHMUEeCKUX IpUMecei B mpodax.
[IpuroroBnenue mpoObl MOYUBHI ISl HCCIEOBAHUS KUCIOTHOCTH/IEI0YHOCTH,
HEOpraHWYeCcKuX 3arps3HeHuil. OOHapyKeHue XJI0pua- U cyiab(phaT-uoHOB B Ipode
MTOYBHI.
CocraBinenue ypaBHEHUW peakuuid oOHapyxeHus. CpaBHEHUE TOJYUYEHHBIX
MoKaszaTesiel ¢ HOpMaTUBHBIMU (CIIPABOYHBIMH) 3HAYCHHUSIMHU.
Heab padoThl
HccnenoBanne  XMMHYECKOrO  cocTaBa  nmpo0  TOYBBI,  OOHapy>KeHHE
HEOPraHWYECKUX  IMpUMeced, OIpeeseHHe  KUCIOTHOCTH/IIENOYHOCTH |
HEOPTraHUYECKUX 3arpsi3HEHUH, BBISBICHUE XJIOPUA- U CyJIb(aT-uOHOB.
Ob6opynoBaHue U peaKTUBBI
o IIpoObI mouBbI
o JlabGopaTopHas nocyna (mpoOUpKU, BOPOHKH, PUIBTPHI)
o PeakTuBsl:
o PactBopsr kucior (HCI, HNOs)
o Xnopup 6apus (BaClz)
o Hutpat cepedpa (AgNO:s)
Nuaukaropsl (1akmyc, GpeHomndraaeuH)
o JuctunnupoBaHHas Bojaa
Xox padoTsl
1. TloaroroBka nNpooObLI MOYBBI
o OT160p mpoOBI TOUBHKI ¢ TIYOHHBI 0—20 cM
o l3menbueHue u MpoceuBaHUE YE€PE3 CUTO
« B3spemmBanue HaBecku (20-30 r)
2. OOHapy:KeHHe HEOPTraHWYEeCKHX NMpUMeceit
o PacTtBOpeHue npoOsl B AUCTHILIMPOBAHHOM BOJIC
o O@uubTpanus pacTBopa
o IlpoBeneHne Ka4eCTBEHHBIX pEAKIIUN HA HOHBI
3. Omnpenenenne KHCJIOTHOCTH/IIETOYHOCTH
o IloaroToBka BBITSIKKHA U3 TOYBBI
o Omnpenenenne pH ¢ moMoIEI0 MHIUKATOPHBIX OyMakek win pH-meTpa
4. O0HapyxkeHUE XJIOPUIA-UOHOB
o K pactBOpy mouBbl J0OABISAIOT pacTBOpP HUTpaTa cepedpa
« Habmonaror oOpa3oBanue 6€10ro TBOPOKUCTOrO OcaaKa
o YpaBuenue peakunn: CI+Ag'—AgCl|
5. OOHapy:xeHHe CcyJb(aT-HOHOB
o K dunprpary nobaBisioT pacTBop xyopuaa oapus
o OO0pa3yeTcs Oenblif 0caIoK
o VYpaBuenue: SO+ +Ba**—BaS04|
Oo0padoTka pe3yabTaTOB
CpaBHUTE NOJIyYEHHBIE TOKA3aTEIN C HOPMATUBHBIMU 3HAYEHUSMU:
o pH noussl:
o Kucnas: <6,0
o Hewrpanpnas: 6,0-7,0

@)



o IHlenounas: > 7,0
o Coaep:xanmne npumeceii:
o Xnopuast: 10 300 Mr/kr
o Cynbdatsl: 1o 1000 Mr/kr

BriBoJ

Ha ocHoBe mosry4yeHHBIX JaHHBIX CIEIANUTE BBIBOJ O KaUYE€CTBE UCCIIENYEMOM
MOYBbl M COOTBETCTBHM €€ TMOKAa3aTeJel HOPMATUBHBIM 3HAYEHUSIM. Y KaXKUTE
BBISIBJICHHBIC 3aTPSI3HEHUS U UX KOHLUECHTPALIMIO.

TeMbl 111 IOKJIAI0B € MIPpe3eHTauuen

Knaccuduxaiuys moys mo BUAY M HA3HAUCHUIO, UCXOJS U3 XUMHUUYECKOTO
COCTaBa.

Nnentudukamuss mpoObl MOYBBI MO €€ XUMHYECKOMY COCTaBY, ONHCAHUE
BO3MOYKHOCTEU €€ MPUMEHEHHS.

TpeboBaHMs K KAYECTBY MOYBBI Pa3IMYHOTO Ha3HAUCHUSI.

Onucanre 0COOCHHOCTEHW HCIOJIb30BAHUS TOYB B 3aBUCHMOCTH OT THIIOB,
CroCcOOBI YIIYUIIIEHUS Ka4eCTBAa IMOYB B 3aBUCUMOCTH OT HA3HAUCHMUSI.

O6nacTu HWCMONB30BAaHUS OPraHUYECKUX YAOOpPEHUN B 3aBUCHUMOCTH OT
KaueCTBEHHOI'O COCTaBa.

Onucanue opraHU4YecKux yJ0OpeHUN W UX MPUMEHEHHE B 3aBHCHUMOCTH OT
COCTaBa MOYBbI U €€ PAa3HOBUIHOCTH.

Tema 9.5. UccaenoBanne 00beKTOB 0Mocdepbl

dopma TeKylIero KOHTPOJIs — MpakTUyeckas pabora, mabopaTopHas pabdora,
npodeccruoHaIbHO- OPUEHTHUPOBAHHBIE TPYMIOBBIE TPOSKTHI - JOKIIA b

Koa xkouTposanpyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IlpakTuyeckass padora: OOOCHOBaHHWE aKTyaJIbHOCTH BBIOPAHHOW TEMBI.
BreisBienue  mpoGiemMbl  HWccienoBaHus. BbiOop O0OBEKTOB M METOIOB
uccnenoBanus. IloctaHoBka 1menmeld W 3adad  uccienoBanus. OrmnpeneneHue
nmpoaykTa wucciaegoBanus. OmpeaesieHWe dTalmoB W COCTaBIICHHE IUIaHA
HCCIICIOBaHUS.

O0ocHOBaHHE aKTYaJbHOCTH

AKTYaJIbHOCTb TeMbl HCCJEI0BaHMS — 3TO OOOCHOBAaHHOE ONpEICIICHHE &
BOXHOCTH JUISI Pa3BUTUSA HAyKH WM TEXHUKH B JIAHHOW 0O0JIACTH 3HAHUS.
HekoTopelie KpuTepun akTyaJlbHOCTH:

« Hayuynasi m npakTHYeckasi 3HAYUMOCTh — TEMa JIOJDKHA UMETh 0C000¢
3HAYCHHUE IS PA3BHTHS HAYKH, WCCICIOBAHHUE JOJDKHO IMpejjiaraTh HOBBIC
3HAHUS WK PEIICHUS CYIICCTBYIOIMHX MPOOIEM.

o Texkymmii KOHTEKCT — TeMa JOJKHA OBITh CBSI3aHA C COBPEMEHHBIMU
COOBITHSIMHM, TpPEHAAMHU, TpoOJeMaMH WM HU3MEHEHUSMH B OOIIECTBE,
SKOHOMHKE U JPYTUX 00JIaCTSX.

o IIpoGjseMa MM HeEIOCTATOK B CYIIECTBYIOIIUX HCCJIETOBAHUAX —
aKTYaJbHOCTH OIpESIAeTCS HAaIUIHUEM MPOOJIEMbI, HEPEIIEHHOTO BOIpOCa



WIM HEIOCTaTKaMU TEKYIIMX HAy4YHBbIX HCCIEAOBAHHMM, KOTOpPBIE MOYKHO
YCTPaHUTb, TPOBEIS HOBOE MCCIIEIOBAHUE.

Kak 000cHOBAaTH aKTyaJIbHOCTD!

M3yunTh CyHIECTBYIOLIME UCCIENOBaHUA W Hay4dHble MYOJMKalUU IO
BbIOpAaHHOI TeMe.

[loka3aTh, Kak WUCCJIE€IOBaHHUE CBA3AHO C COBPEMEHHBIMH SIBICHUSIMH,
Hanpumep, TE€XHOJOTUYECKUMHU U3MEHEHUSIMU, COLIMAJIbHBIMU
TEHACHIUSIMHU.

O60cHOBaTh MPAKTUYECKYIO 3HAUUMOCTh — YKa3aTh, KaKu€ MPAKTHYECKHE
BBITOIbI MOXKET JaTh MCCJIEIOBAaHUE, yKa3aTh HAa MOTEHIMAJbHBIE 00JacTH
NPUMEHEHUS Pe3yJIbTaTOB.

BrisiBiieHue npodJiemMbl

IIpobsiema wucciie0BaHUA — OTO KOHKPETHOE HAy4YHOE WIHM IIPAKTUYECKOE
OPOTUBOpPEYME, BONPOC WM 3aTPyAHEHHE, KOTOpoe TpeOyeT pa3pelieHus.
HekoTopsie 0cOOEHHOCTH TPOOIEMBI:

AKTYyaJIbHOCTHh — Tpo0siemMa JoJKHA ObITh aKTyaJbHOM KaK C HAay4HOMH,
TaK U C IPAKTUYECKOU TOUKH 3PEHUSI.
KonkperHocTh — mpobiieMy HYXHO UYETKO CHOpPMYIUpOBAaTH U

KOHKPETH3UpOBaTh, M3berarb oOmwux ¢pas u GOpMyIUPOBOK, KOTOPHIC
MOTYT OBITh UCTOJIKOBAHBI HEOHO3HAYHO.

Hayuynasi HoBHM3Ha — mpoOiieMa JOJDKHA BKIIIOYATh ACIEKThI, KOTOPHIE
paHee He OBUIM HCCIEAOBaHBl WM TPEOYIOT HOBOIO MOJXONA [JIST UX
pEIIeHHUS.

IIpakTHyeckass 3HAYUMOCTHL — IMpoOJeMa JOJKHA MpernoiaraTh IyTH
pElIeHHs, KOTOpble MOTYT ObITh MPUMEHEHBI B PEATbHON >KU3HU WIIU
IPAKTHKE.

Kak chopmyaupoBarts npodiemy:

OnpenenuTs TeMy UCCIENOBaHUsA, HA4YaTh C OOIEH TEMbI, KOTOpas
UHTEPECYET U TI0 KOTOPOH MMEETCSI JOCTATOUYHOE KOJIUYECTBO JIUTEPATYPHI.
M3yuuTh CyIIECTBYIOIINE HCCIEOBaHUS, YTOOBI BBISIBUTH MPOOEIHI,
HEPELIEHHBIE BOIIPOCHI WU MTPOTUBOPEUHUSL.

Cy3utb Temy, chOKyCHpOBaThCS HA KOHKPETHOM aCIEeKTe, KOTOPBIA KaKeTCS
HamOoJee 3HAYUMBbIM M HEJIOCTATOYHO U3yUYCHHBIM.

CdopmynupoBaTh BONPOC — TPEBPATHTH BBISBICHHBIM MpoOenT Wiu
IIPOTUBOPEUYHE B UCCIIENOBATEIBCKUAN BOIIPOC.

Br10op 00bexkTOB
OO0beKT HCCIeN0BAHUS — OTO MPOIECC WM SBICHUE, KOTOPOE IMOPOKIACT
MpoOJIeMHYI0 CHUTyaluio U TpeOyeT u3ydeHus. Hekotopble peKOMEeHmamuu TI0
BBEIOOPY OOBEKTA:

IIpoananu3upoBarb  00JacThb 3HAHWA —  U3YYUTh  TEKYyIIUE
UCCIIEIOBAHUSI, TEHACHIIMU, NPOOJEMBbl M JIOCTUXKEHHUS, YTOOBI MOHSATH,
KaKue 00BEKThI ceiiuac akTyallbHbl U UHTEPECHBI COOOIIECTRY.

YTouHUTH HHTEpecbl — OOBEKT [OJKEH COOTBETCTBOBATH HAYYHBIM
HMHTEpecaM.



o Omnpeneautrb BO3MOKHOCTH JUISl HCCJEJI0BAaHUSI — TIOJyMaTh, KakKue
OOBEKTBl JOCTYIHBI Uil M3Yy4YEHHs, YYUTHIBATH BO3MOXKHOCTH IS
HaO0JII0ICHU, SKCIIEPUMEHTOB, cOOpa JaHHBIX.

o CdopmyaupoBate 00beKT — UYETKO U SICHO CHOPMYIMPOBATH €ro B
pabore, 0OBSICHUTH, TOYEMY BBIOpaH MMEHHO 3TOT acHeKT, U KaKoe MEeCTO
OH 3aHUMAET B CTPYKTYpPE HCCIIEIOBAHUS.

IIpeamer nceiieqoBaHUs — 3TO KOHKPETHBIN acleKT 00BEKTa, TO, YTO U3Yy4aeTCs
Oonee rTimyboko. Hampumep: 00BEKT — «cucTeMa cpeaHero oOpa3oBaHUsY,
MpeIMET — «BIUSHUE HU(PPOBBIX TEXHOJOTHIM HA y4€OHBII MpoLEecey.
CocrasJiieHne miana

Ilnan wcceaegoBaHusi — HTO MOPSAOK NPOBEJEHUS W3BICKAHUS, KOTOPbIN
IOMOTaeT yMNopsAA0YUTh pabOTy M HE YNYCTHTh Ba)KHble MOMEHThI. HekxoTopsie
AJIEMEHTHI TUIaHa:

o BBenenue — omnucanue 00beKTa U MpeIMETa C aKIIEHTOM Ha aKTyaJbHOCTh
TEMbI, YHTOMUHAHUE METOJIOB UCCIIEI0BAHMUS.

o AHAJM3 JHUTEPATyPHBIX MCTOYHMKOB — U3YYEHHUE CYIIECTBYIOIINX
TUIO0TE3, HAYYHBIX TEOPUH, pellIeHUuH, pa3paboToK.

o BerynureabHasi 4acTb — PAacCMOTPEHUE CYLIECTBYIOIIMX KOHUEMUIHUN U
YTBEPKJCHUHN, KacalOIMUXCS aKTyaTbHOM MPOOJIEMbI MIIH BOIIPOCA.

o OcHOBHasi 4acTb — TMPEJACTABICHHE TEOPETHUECKOM O0a3bl, Ha OCHOBE

KOTOPO#1 aBTOP MPOBOJIUT MPAKTUUECKUE U3BICKAHUS U OIIBITHI.
o 3axiIl04eHHe — 3HaKOMCTBO C MOJIYYEeHHBIMH BBIBOJAMHU.
o CocraBienne 0uOaMOrpaguyecKoro CnuCKa B COOTBETCTBUH C
tpeboBanusimu 'OCT.
o IloaroroBka HarJsiAHOr0 MaTepuaJa (cxem, Tabiuil, rpaQUKoB).
HexoTopsle 3Tanbl MIIAHUPOBAHMS

« Pacnpenesienne 3agad M oleHKa pecypcoB — choOpMyIUpOBaTh U
3amycaTh Ha3BaHUE BCEX 3ajad, JJId KaKJIOW U3 HUX MPOINUCATh JKEJIaeMbIH
pe3yJibTar.

o Omnpenesenne BpeMEHHBIX PAMOK — 3apaHee CIUIaHUPOBAaTh U MPOMUCATh
CPOKH BBITIOJIHEHUS KaXKI0W 3a7a4l ¥ BCETO MCCIIEI0BAHUS B IIEJIOM.
o IlocTpoenue XPOHOJIOTHYECKOI0 NOpsAAKa — MPOMUCATh
IIOCJIEA0BATEIILHOCTD UCIIOJHEHUS 3a/1a4 U BO3MOXHOCTb UX MEPEKPECTHOTO
WJIM TapaJIEIbHOTO BBITOTHEHHUS.
BaxkHo: 1mpu cOCTaBIeHWUM IUIaHA CIEIyeT JOOUThCA YETKUX HAYYHBIX
(GOpMYIHPOBOK Y YUTH OT CIIMIIIKOM IMTUPOKUX OMPEIACIICHUN.

JlaGopaTopHasi padora: MccienoBanue o0beKTOB OHMOc(ephl Ha KHUCIOTHOCTD,
IETOYHOCTh, XUMHUYECKHU COCTaB (3arpsi3HUTEIN, MAKpO- M MHUKPOIJIEMEHTHI).
OO6paboTka pe3ynbTaToB HccaenoBaHus. OIleHKa KadyecTBa HCCIEAYyEeMOTO
00BEKTa, UCXO/IS U3 PE3YIbTATOB XMMHUUYECKOT'O aHaJIN3a.

JlaboparopHass paGora 1m0 MHCCIeI0BAHUI0O 00beKTOB Ouochepbl Ha
KHCJIOTHOCTh, IIEJ0YHOCTh, XUMHYECKHUI €OCTAB (3arpsi3HUTE]H, MAKPO- H
MHKPO3JIeMEeHTbI) MOKET BKJIKYATh H3Y4YeHHE METOJ0B ompeejaeHUs] ITUX
nmoKaszarejieid, aHAJIU3 3ArPASHAIIIUX BelleCTB U ONpe/iesieHue COAepPKAHUS



MaKpo- W MHKpPO3JeMeHTOB. Taxke paboTa MOXKET BKIOYaTh OO0padOTKY
pe3yJabTaTOB MCCIEAOBAaHUS U OLEHKY KauyecTBa OOBEKTAa HA OCHOBE PE3YJbTaTOB
XUMHYECKOT0 aHAIN3A.

Huxe npuBeneHsl uaeu ajst Takod padoThl.

KucioTHoCTh M 11€JI0YHOCTH

Onpenesienne BeJMYMHbI BOAOpoaHOro mokasareast (pH). Hanpuwmep,
1. UCCleNoBaHus BOAbl pH HU3MEPSAIOT KOJIOPUMETPUUYECKUM WJIU
NOTEHIMOMETpUYeCKuM  MeTonoM.  Ilpubmmkénno  3Hauenue  pH
ONPEENSIOT C MOMOILBIO YHUBEPCAIbHON MHAMKATOPHOM Oymaru, KOTopas
W3MEHSIET OKPACKY B 3aBUCMMOCTH OT KOHIICHTPAIIMM HOHOB BOJAOPO/IA.
OnpenesieHne KHCJIOTHOCTH mo4BbI. Ornpenenaior BenuunHy pH
CycmeH3uu TmMouBbl B Boje (akTyanbHas kuciaotHoctb) u B KCI
(moTeHIMaNbHasE KUCIOTHOCTh). B 3aBUCUMOCTH OT BennuuHbl pH peakius
IMOYBBLI MOKeT ObITh: 3,0—4,5 — cunwHOKMCHAnA, 4,6-5,5 — kucias, 5,6-6,5
— cnabokucnas, 6,6—7,0 — ueritpanwHas, 7,1-7,5 — cnabomenoynas, 7,6—
8,5 — mienounast, > 8,5 — CUJIbHOIIETIOYHAS.

Yuér wmewaromux ¢pakropoB. Hampumep, 1npu  3HAYMTEIBHOU
KapOOHATHOM KECTKOCTH BOJBI B MPOIECCE TUTPOBAHUS THIPOKAPOOHATHI
KaJIbIIWSI U MarHus MepexoIsT B TPYAHOPACTBOPUMBIC KapOOHATHI, BhI3bIBAS
NMOMYTHEHHE HcciaeayeMoro pactBopa. CHATb 3TO  OTPULIATEIBHOE
BO3JICHCTBHUE MOKHO paz0aBieHuEM POOBI MPOKUMSTYEHHOU
JTUCTUIJIMPOBAHHOM BOJIOM.

XUMHUYECKHH COCTAB (3arpsAA3HUTEJIN)

Hcnosb30BaHne MeTONOB KAYECTBEHHOT0 W KOJHYECTBEHHOIO
aHaau3oB. Hanmpumep:
o TurpuMerpuyeckuii MeToJd — H3MEPEHHUE CTAHJAPTHOTO PaCTBOPA
peareHTa  (TUTpaHTAa), M3PACXOJOBAHHOIO HAa  PEAKIUI0 C
aHAMM3UPYEeMbIM BeriecTBoM. OrmpesenieHne MPOBOJAT CIOCOOOM

TUTPOBAHUS — TIPWIMBAHUS TUTPAaHTAa HEOOJBIIUMH TOPIUSMHU K
aHaJU3HpyeMon mpoobe.
o CnekTpajbHble MeTOAbl — (PU3NYECKUA METOJI KauyeCTBEHHOTO U

KOJINYECTBEHHOI'O ONPEIEIICHHS COCTAaBA BEILIECTBA I10 €r0 CIEKTPaM.
PaznuuaroT aTOMHBIA M MOJEKYJSPHBIM CHEKTPAJIBHBIA aHAJU3,
OMUCCUOHHBIA (IO CMEKTpaM HCIYCKaHWs) U aOCOpOIMOHHBIN (110
CIIEKTpaM MOTJIOLICHHUS).
Yuér mnoaroroBku mpodbl. [logroroBka mpoOBI MOXKET BKIHOYATh
KOHILICHTPUPOBAHUE M3MEPSIEMOr0 HHIPEIMEHTA WIH €ro XHMHUYECKYIO
monudukanuo. Hanmpumep, KOHIICHTPUPOBAHUE JOCTHTAETCS METOIOM
copOIMu aHANMM3UPYEMOTO KOMIIOHEHTAa WJIM METOJaMU yMEHbBIIICHHUS
00BEMa MpoOkI, coaeprKamieil KOMITOHEHT.
Y4éT 4yBCTBUTEJIBHOCTH MeTOAa. YyBCTBUTENBHOCTHIO METOAA HA3BIBAOT
HAaVMEHBIIIEE KOJIMYECTBO BEUIECTBA WJIM HAWMEHBIIYIO KOHIICHTPALHIO
HMCKOMOT'0 BELIECTBA B OOBEKTE, KOTOPHIEC OMPEACISIOTCS JaHHBIM METOJA0M
¢ TpeOyemoil Hai€KHOCThIO. UyBCTBUTENBHOCTh YCTAHABIMBAIOT C YUYETOM



3HAQYEHUS] XOJIOCTOTO OIMNbITa, MPOBOJMMOTO CO BCEMH pPEaKTUBaMHU, HO C
JTUCTUJUTUPOBAHHOM BOJOM BMECTO aHATU3UPYEMOU MPOOBHI.
Makpo- 1 MUKPO3JIEeMEHThbI

« Hcnoab3oBanue MeTOA0B XMMHYECKOro aHajau3za. Hanpumep:

o ATOMHO-IMHUCCHOHHASI CIIEKTPOMETPUSI — METOJ OJJTHOBPEMEHHOTO
MHOI'0O3JIEMEHTHOTO aHanu3a. [103BoJIsIeT OTHOBPEMEHHO ONPENEIATh
1o 20-25 sneMeHToOB, a nHoraa M 30-35 siaemMeHTOB O€3 BBIACICHUS U
KOHIICHTPUPOBAHMUSI.

o Macc-cieKTpOMeTpUss — METOJl  OMNPENENCHUs] XUMUYECKUX
AJIEMEHTOB M WX U30TOIOB B Pa3IMYHBIX OOBEKTaX, OCOOCHHO MOCIIC
MUKPOBOJIHOBOTI'O aBTOKJIABHOT'O Pa3JI0KEHHUS.

o Yuér oco0enHocTeir 00BbexkTOB. Hanpumep, 1ns  onpeneneHus
AJIEMEHTHOT'0 COCTaBa PAaCTeHUU MPOOBI MOTYT MOCTYMaTh B €CTECTBEHHOM
(CKMBOM) BHJE, TIOCJIC BBICYIIMBAHUS Ha BO3AyXe WU JTUOPUIU3AIUN
(BeIMOpaxuBaHus).  Jisg  momydeHUs — TPEACTABUTEIBHOM  MPOOBI
BBICYIIICHHBIE PACTEHUS M3MEJbYAOT 10 MOpolika ¢ pazmepom uactuil 0,1
MM WJIA MEHBIIIE.

o IlpenBapure/ibHOe KOHIEHTPUPOBAHHE MHMKPOIJeMeHTOB. Hampumep,
JUISL  TPYIIIIOBOTO  KOHIICHTPUPOBAHHUS AHAJIWTOB 4YacTO HCIOJB3YIOT
MEJIJIEHHOE 030JICHUE PACTeHUM 03 WJIM B NMPUCYTCTBUM OKUCIUTENICH MpH
temrieparypax wmeHee 450°C, uToObl u30€XKaTh IMOTEPH JETKOJCTYIUX
COeIMHEHUH.

Ouenka kavecTBa

o ComnocraBieHrne JAHHBIX AHAJIM3a C HOPMHPYEMBIMH BeEJUYHHAMMU.
Hampumep, [ 2JeMEHTHOTO  aHainu3a OOBEKTOB  PAaCTUTEIHHOTO
IPOUCXOXKACHUS JaHHBIE aHajiu3a COMNOCTABISIOT C TMPENEIbHO U
OpPUEHTHUPOBOYHO  JOMYCTUMBIMM  KOHLEHTPAUUSIMU  ONPEAEISIEMBIX
anemenToB (IIJAK u OJIK) nin ux GoHOBBIMU 3HAYCHUSIMHU.

e Y4yér mnpupoasl o0bekTa aHaausa. Hanpumep, i wuccienoBaHus
atMoc(epbl, BOJBl WJIM IOYB BHIOMPAIOT METOA NpoO0oTOOpa, KOTOPHIMA
3aBUCUT OT CJOXKHOCTH COCTaBa U KOJUYECTBA KOMIIOHEHTOB B
3arpsA3HEHUSX, & TAKXKE OT YPOBHS UX KOHLEHTPALIUA.

e Y4ér ¢akTopoB, KOTOpHIE MOIYT BJHATH HAa pPe3yJibTaThbl AHAJIM3A.
Hanpumep, npu paboTe ¢ 3arpsA3HSAIOMINMU BEIIECTBAMU BaXKHO YUUTHIBATD,
YTO PE3YyJbTaThl aHaIM3a MOTYT OBITh HMCKaKE€Hbl W3-32 HEMPABHIBHOTO
oTOopa MpoObI ¥ MOATOTOBKH €€ K aHAJIH3Y.

o Yuér ocobeHHocTel o0bekTa. Hanpumep, At onpeaeneHus: 3J1€MEHTHOTO
COCTaBa PACTEHHI YYMTHIBAIOT, YTO HA COJIEPKAHUE DIIEMEHTOB BIIUSAIOT
IPUPOTHBIE YCIIOBUS MECTHOCTH, THII TIOYBHI, pelibed TEPPUTOPHH.

TeMbl rpynmoBbix MNpoPecCHOHAIbHO-OPUEHTHPOBAHHBIX IPOEKTOB -
AOKJIA/I0B

1. AKTUBUPOBAHHBIN yTrodb B MEAUIIMHE. SIBIEHUE aCcOPOLIHH.

2.AMUHOKHCIIOTHI — «KUPITUYUKIY OCITKOBBIX MOJICKYII.

3.AMUHOKHCIIOTHI M UX OUOJOTUYECKas! POJib.



4.Ananu3 O€IKOB Ha MOJTHOLUEHHOCTb.

5.AHTUOMOTHKHN — MOLITHOE OPYKHUE.

6.ApoMaTH3aTOPHI HA OCHOBE CJIOXKHBIX 3()UPOB.

7.ApoMaTryuecKue yriieBo10po/ibl KaK IIEHHOE XUMHUUECKOE ChIPbE B MEUIIMHE
8.ApoMarnueckue 3(pUpHbIE Maciia U UX UCTOJIb30BaHHUE.

9.AckopOuHOBasi KUCJIOTA: CBOMCTBA, (DU3UOJIOTHYECKOE JIEUCTBUE, COJIEPKAHUE U
JTMHAMMKA HaKOTUICHUS] B PACTEHUSIX.

10.benku — ocHoBa >xu3Hu. M3ydyenue OenkoB, (hepMEHTOB: B3I OyAyIero
MEJIUIIMHCKOTO pabOTHUKA.

11.buonornyeckasi 1 MEIUIIUHCKAS POJIb XUMHUYECKUX AJIEMEHTOB.
12.buonoruyeckas pojib KapOTHHA U KapaTUHOUIOB.

13.buonoruueckas pojib MUKPOIJIEMEHTOB U UX IPUMEHEHHUE B METUIIUHE.
14.buonornyeckne aCeKThl XUMUHU SJIEMEHTOB.

15.buonoruyeckue GyHKIUU OCIKOB.

16.bydepHbie pacTBOPHI B )KUBBIX OpraHU3MaXx.

17.bydepHbie cucTeMbl B OpraHU3ME YeJI0BEKa.

18.Butamunsl A, [, C u enx OGuonorudyeckas poJib.

19.ButamunoieUIMTHBIE COCTOSIHUS 1 3a00JI€BaHMUSI.

20.Bnusaue koderHa Ha OpraHU3M Yell0BeKa.

21.BnusiHue METOI0B 3aMOPaKMBAaHUsI HA KaU€CTBO MUTHEBON BOJIBI.

22 .BnusHue TernaoBoit 00pabOTKU Ha JIMIHABI U YTIIEBOIbI.

23.Bnusiaue GpTopua-noHa Ha sMalb 3y00B.

24 Bnusnue yas u koe Ha aKTUBAIMIO TPOMOOITUTOB.

25.BnusHue sHEpreTHuecKuX HAMUTKOB Ha JielcTBUE (DEpMEHTOB.

26.Bona — ynuBepcanbHblii OMOpacTBOPUTEND.

27.BoaopacTBOpUMbIEC BUTAMUHBI.

28.BpenHoe Bo3jeiicTBIEe TaOAYHOM MPOAYKIIMHA HA )KMUBBIC OPTaHU3MBI.
29.I'eMOr100MH 1 €T0 POJIb B OPraHU3Me.

30.Jde3undpunupyromue cpeicTBa B MEIUITUHE.

31.2Kene3o u ero 6mosiorudyeckasi pojb B OpraHu3Me 4ejoBeKa.

32.Ku3np 0e3 riatoTeHa.

33.2Kupbl — OpOayKT MUTAHUS U IEHHOE XUMHUYECKOE ChIPhE

34.3nayeHne OMOMOJIMMEPOB B METUIIUHE.

35.3HayeHue ruapoau3a cojiel B )KU3HU YETI0BEKa

36.3HaueHue pacTBOPOB ISl OMOJIOTHUU U MEAUITMHBI.

37.N3ydenne hepMEHTATHBHON aKTHBHOCTH OMOJIOTHYCCKHUX KUIKOCTEH.
38.Mcnosib30BaHnE paIMOAKTUBHBIX U30TOMOB B MEIUIIAHE.
39.McKkycCTBEHHBIE KUPHI - YyTPO3a 310POBBIO.

40.UccnenoBanne pu3NKO-XUMUYECKUX CBOMCTB Kpaxmaria.

41.MccnenoBanne XMMUYECKUMX CBOMCTB acClMpWHA U MU3YYCHHE €ro BIIMSHUS Ha
OpraHu3M YeJIOBeKa.

42.ViccnenoBaHne XMMUYECKUMX CBOMCTB LHMHKA M €ro BIWSHUA Ha OPraHu3M
YeJioBeKa.

43 Yoy B IpOIyKTax MATAHMS M BIHMSHHE €r0 Ha OPraHM3M YesIOBeKa.

44 . Kanbluii U €ro COeIMHEHNS B OPTaHU3ME YETIOBEKA.



45.KoMIIEKCHBIE COETMHEHUS U UX POJIb B MEIUIIMHE.
46.Kpacurenu - HaTypaJbHbIE NN UCKYCCTBEHHBIE?
47.JlekapcTBEHHbBIE paCTEHHUS KaK aJlbTepHATHBA (DapMalieBTUUECKUM IperapaTam.
48.Meauko-01oI0rn4ecKrue 3HaueHUs HaTpusl.

49.Mertanbl B OpraHu3Me 4elIOBEKa.

50.MuHepanbpHas BOJA — YHUKAJIbHBIN Aap NPUPOIBIL.

51.HutpaTel B IpoAyKTax MUTAHUS.

52.IlexTHH U €ro BIUSAHUE HA OPraHU3M YEJIOBEKA.
53.I1oBapeHHast COJIb - KPUCTAIUIBI )KU3HU WK Oeiast CMEPThH?
54.IlpumeHeHne OUOTIOIUMEPOB B MEUIIMHE.

55.I1pobnema oHOTO NeduIUTa.

56.I1poiyKThl MUTaHUSI KAK XUMUUYECKUE COCTUHEHUS.

57.Caxap u caxapo3aMEHUTENN: 3a U IPOTHUB.

58.CoBpeMeHHbIE METOAbI 00€33apaKuBaHUS BOJIbI.
59.CoeanHeHus TaJOTeHOB KaK JIEKapCTBEHHBIE CPEJICTRA.
60.CocTaB u jieueOHbIE CBOWCTBA IPUPOTHON MUHEPAILHOU BO/IBI.
61.CocTaB 1 CBOMCTBA paCTUTEIbHBIX MACE.

62.CTpoeHHE TJIIOKO3bl: HCTOPUSl PAa3BUTHS TMPEICTABICHUM U COBPEMEHHBIC
BO33pPEHUS.

63.CTtpoeHure U CBOMCTBA OEJIKOB.

64.CTpoeHre 1 CBOMCTBA JIUIH/IOB.

65.CTpoeHue 1 CBOMCTBA YIJIEBOAOB.

66.CTpyKTyphI O€JIKa U ero JIeCTpyKTypHUpPOBaHUE.

67.Cpe1o0HOE 13 HECHEOOHOTO (0 CHHTETUYECKOM ITHIIIE).
68.TOKCHKAHTHI U aJNIEpPreHbl B OKPYKarollen cpeie.
69.Tokcuueckoe NeiCTBUE TIKEIBIX METAJLJIOB.

70.@apmarneBT — 3TO MEUK WU XUMUK?

71.DepMeHTHI U UX POJIb B OPTaHU3ME.

72.OpyKTOBbIE aMUHOKHCIIOTHI U UX UCIIOJIb30BAHUE B KOCMETOJIOTHH.
73.XUMHUYECKUE DJIEMEHTHI B JIEKAPCTBEHHBIX CPEJICTBAX.

74. XUMHUYECKHE PJIEMEHTHI B OPraHU3ME YEJIOBEKA.

75.XuMHS B CYAMENDKCIIEPTU3E.

76.271eKTPOHHBIM CUTapeTaM-HeT.

77.3TtaHon: Benuyaiiiee 06Jaro U CTPAIIHOE 3J10.






PA3JIEJI 2. METOANYECKUE MATEPUAJIBI, OITPEJAEJIAIOIIHNE
HNPOLHEAYPbBI OHEHNBAHUA PE3YJIBTATOB OBYUEHUSA 110
JANCIHUIIJIMHE

2.1. Opranu3auMOHHbIC OCHOBbI NPHUMEHEHHUs O0AILHO-PEHTHHIOBOM
CHCTEMbI OLICHKH yCIIEBACMOCTH 00y4alOLIMXCH M0 JUCHUIIINHE.

OueHka kayecTBa OCBOCHMSI OOYYArOIIMMUCS TUCUUIUIMHBI PEanu3yeTcsl B
(dopmare OaIbHO-PEUTHHIOBOM CHUCTEMBbI OLIEHKH YCIEBAEMOCTH OOY4YarOIIUXCS
(BPCO).

BPCO B xozme TeKylero KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOYHOM
aTTectauuu ocyuectsisgercs no 100-6apHOI miKae.

AxanieMHuecKuil peTHHT 00ydaromerocs no JUCUUIUIMHE CKIIAbIBACTCS U3
pE3yJIBTAaTOB:

- TEKYIIEro KOHTPOJsS YCNEeBaeMOCTH (MaKCHUMaJIbHBIA TEKYIIMH PEHTHUHT
oOyyarorerocst 80 peMTHHTOBBIX OAJIOB;

-  TPOMEXYTOYHOM aTTecTaluu (MakCUMalbHBIA PpPYOEKHBIH PpPEUTHUHT
oOyyarorerocst 20 peMTHHTOBBIX OAJIOB.

VYcnoBUs OLIEHKH OCBOEHHUS 00yyaromuMes aucuuiuiniel B popmare BPCO
JIOBOJISATCS TperojaBaTesieM 0 CBeIEeHHUs OOydaromMxcs Ha TEPBOM y4yeOHOM
3aHIATHHM, a TakKe pa3sMelieHbl B CBOOOJHOM JIOCTYNE€ B AJIEKTPOHHOM
MH(pOpMaIMOHHO-00pa3oBaTenbHOM cpene Komnemxka.

2.2. IlpoBeneHme TeKylmero M PyO0eKHOro KOHTPOJS YCINEBAeMOCTH
o0yJaloumuxcss MO0 JUCUHMILVINHE B COOTBETCTBHM C OAJJIbHO-PEWTHHIOBOI
CHCTEMOi OLIEHKH yCIIeBaeMOCTH 00y4alonerocs

B Teuenue ywyeOHOro cemecTpa A0 TMPOMEXKYTOUHOM aTTECTallMud Ha
OCHOBAaHHUU YTBEPXKJACHHOW pabodeil mporpaMMbl TUCHUIUIMHBI (OPMUPYETCS
TEKyIIUA peUTHHr  oOydaromierocs. TeKymuid pedTHHr  oO0ydaromerocs
CKJIAJbIBACTCS KAK CyYMMa PEHUTHHTOBBIX OajiOB, TMOJYYEHHBIX UM B TEUCHHUE
y4e0OHOr0 CeMEeCTpa 10 BCEM BHJIaM YYE€OHBIX 3aHSATUH MO TUCIUTIITUHE.

B mporecce Tekyiiero KOHTpOJISI OLEHHWBAIOTCS CIEAYIONIUE JCHCTBUS
oOydaromnierocsi, HalpaBJICHHbIE Ha OCBOCHHE KOMIETCHIIMI B paMKax H3y4CHUs
yIeOHOM TUCITUTIINHBI:

- aKaJeMuyeckas aKTUBHOCTb (ITOCEIIaeMOCTh YYEOHBIX 3aHSITHH,
CaMOCTOSITEIIbHOE M3YYCHUE COJCpKAHUS y4eOHOU MUCIMIUTUHBI B JIEKTPOHHOM
nH()OPMAITMOHHO-00pa30BaTeIbHON  cpelle,  COOJIOJCHHWE  CPOKOB  CAadu
MPAKTUYECKUX 3aJJaHUH U TEKYIIUX KOHTPOJIBHBIX MEPOIIPUATHHN U JIP.);

- BBITIOJTHEHHE M Ca9a TeKYIUX U UTOTOBOTO MPAaKTUUYECKUX 3a/IaHui (dcce,
pedepaTsl, TBOPUECKUE 3a/IaHUS], AaKTUBHOE YYaCTHE B TPYIIIOBBIX HHTEPAKTHUBHBIX
3aHITHX, 3aIIUTa TPOCKTOB H JIp.);

- TOPOXOXKJEeHHE PyOekel TEeKylero KOHTPOJiA, BKIIOYas COOII0JECHUE
rpaguka MX TPOXOXKACHUS B AIIEKTPOHHON HHGPOPMAIMOHHO-00pa30BaTEIbHON
cpene.

Kpumepuu ouenku onpoca
«OTIANYHO»:



- 1aH IIOJIHBIM, Pa3BEPHYTHIN OTBET HA IIOCTABJICHHBINA BOIIPOC;

- B OTBETE IPOCIICIKUBACTCS YETKasA CTPYKTYpa, JOTMYECKast MOCIEI0BATEIbHOCTD,
OTPa)XaroIasi CyIHOCTh PACKPBIBAEMBIX ITOHATUH, TEOPUU, SIBICHUM;

- 3HAHUE M0 MpPEeAMETY JEMOHCTPUPYIOTCS HAa (JOHE NMOHHMAHHS €r0 B CHCTEME
JTAHHOM HAyKU U MEXIUCUUIUIMHAPHBIX CBA3EH;

- cBOOOIHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- OTBETHI Ha JIOMOJHUTEIIBbHBIE BOIIPOCHI YETKHUE, KPATKUE;

«Xopouio»:

- JIaH TIOJIHBINA, Pa3BEPHYTHIM OTBET HA MOCTABJIEHHBIM BOIPOC, MIOKA3aHO YMEHUE
BBIJICJISITh  CYLIECTBEHHBIE WM HECYLIECTBEHHbIC  IPU3HAKH, MPUYAHHO-
CJIEICTBEHHBIE CBS3H;

- OTBET HEJOCTAaTOYHO JIOTUYEH C EIUHUYHBIMU OIMMOKAMHU B YACTHOCTSX,
VCIIPABJICHHBIE CTYIEHTOM C IIOMOILBIO IIPENIO1aBaTEeIs;

- €IMHUYHbBIC OIITMOKU B TEPMHUHOJIOTHH;

- OTBETHI HA JOIOJHUTEIBHBIE BOIPOCHI MPABUIIBHBIE, HEJOCTATOYHO IOJIHBIE W
YETKHE.

«Y10BJIETBOPHUTEJIBLHO»:

- OTBET HE TMOJHBIHA, C OMMOKAMH B JCTalsIX, YMEHHUE PACKPBITh 3HAYCHHE
000OIIEHHBIX 3HAHUW HE TMOKa3aHo, peyeBoe oQopMieHHE TpeOyeT MOMPaBOK,
KOPPEKLHY;

- JIOTMKAa W TOCJIENOBATEIIbHOCTh WU3JIOKEHUS HMEIOT HApyLICHHUs, CTYICHT HE
CIIOCOOEH  CaMOCTOSITENIbHO  BBIJCIUTH CYIIECTBEHHbIE W  HECYIIECTBEHHBIC
IIPU3HAKU U IIPUYUHHO-CJIECTBEHHBIE CBA3H;

- OIIMOKHU B PACKPHIBAEMBIX MOHATHUSIX, TEPMUHAX;

- CTY/ICHT HE OPUEHTUPYETCS B TEME, IOMYCKAET CEPhE3HBIE ONINOKY;

- CTY/ICHT HE MOKET OTBETUThH HA OOJBIIYIO YaCTh TOTIOIHUTEIHHBIX BOIPOCOB.
«HeynoBj1eTBOPUTEIBHO»:

- OTBET MPEACTABISIET COOO0M pa3pO3HEHHBIEC 3HAHUS C CYIIECTBEHHBIMH OIIMOKaMHU
10 BOITPOCY;

- TPHUCYTCTBYIOT (DparMEHTApHOCTh, HEIOTMYHOCTh W3JI0XKEHUS, CTYJIEHT He
OCO3HAeT CBA3b OOCYXJAaeMOIo BONpOCa C OPYTUMH OOBEKTaMU AMCLUILINHBI,
peub HErpaMoTHas;

- HE3HaHUE TEPMUHOJIOTUMY;

- OTBETHI Ha JIOMOJIHUTEIIbHBIEC BOIIPOCHI HENPABUIIBHBIE.

Kpumepuu ouenku npakmuueckozo 3a0anus:

«OTIMYHOY» — MPABUIBHBIN OTBET, HA€TCS YETKOE OOOCHOBAHHUE MPUHSATOMY
PELICHUIO; PACCYKIECHUS YETKUE MOCIEN0BATEIIBHBIE JIOTUYECKUE; UCTIOJIb3YIOTCA
CCBUIKM Ha TIOJIyYEHHBIE MPU H3YYEHUM JUCIUIUIMHBI 3HAHUA; MPaBUIBHO
MCIIOJIB3YIOTCST (POPMYITBI, TIOHATHSI, IPOIIEAYPHI, UMEIONTUE MPSIMOE OTHOIICHUE K
3a7a4e ISl MOATBEPKICHUS IPUHATOrO PEIICHNUS.

«Xopomio» — TpaBUIbHBIA OTBET, JaeTcsi OOOCHOBAaHHUE MPHUHSATOMY
pPEUIEHNI0; HO C HE CYIIECTBEHHBIMH OIIMOKAaMH, B PACCYXKIEHUAX OTCYTCTBYET
JIOTUYECKAsl TOCIIEN0BATEIbHOCTD; HUCIOJB3YIOTCS CCBUIKM Ha MOJIYYEHHBIE IMPH
M3YUYECHUU NUCHUIUIMHBI 3HAHUS, MPABUIBHO HCHOJB3YIOTCA (OPMYJIbI, HOHSITHS,



MPOLIEAYPHI, HMMEIOIIHAE IMPsSMOE OTHOIIEHHWE K 3ajade [JJs IOATBEPKACHUS
IIPUHATOIO PELICHHUS.

«YIOBIETBOPUTEIBHO» — TMPABUJIBHBIM OTBET, JIONYCKAIOTCS TIpyObIe
omnOKkH B OOOCHOBAaHMM  MPHUHATOTO  pEUIEHUs;  pPacCyKIEHUsS  He
MOCJIEIOBATENIbHbIE CYMOYpPHBIE; HCIOJNB3YIOTCS CChUIKM Ha MOJY4YeHHbIE NpU
M3YYEHUH TUCLUMIUIUHBI 3HAHUS; UCTIONB3YIOTCA (POPMYIIbI, MPOLEAYPHI, IOHATHUS,
MMEIOIIUE TPSIMOE 3HAYEHUE JUISl MOJATBEPKIACHHUS NPUHATOTO PELIECHHUs, OJIHAKO,
Ipy OOpaIllEeHUH K HUM JIONMYCKAIOTCS CEPhE3HbIE OLIMOKU, CTYJAEHT HE MOXKET
MIPAaBUJIBHO UMM BOCIIOJIB30BATHCS.

«HeynoBneTBOpUTENBbHO, HE 3a4TEHO» —OTBET HEBEPHBIM, OTCYTCTBYET
000OCHOBaHME TMPUHATOMY PEIICHHIO; CTYACHT JEMOHCTPUPYET  IOJHOE
HEITOHMMAaHKE CYyTH BOMPOCA.

Kpumepuu ouenku mecma:

«3auTeHo» - eciau o0yJaromuiics TPaBUIIbHO BHITIOIHUI HE MeHee 2/3 Bcel
paboThl WM JOMYCTUI He OoJjiee OJHOM Ipy0oil OMMOKM M JIBYX HEJIOYETOB, HE
Oosiee onHOW TpyOOM W OHON HerpybOoii omwuOKu, HEe Oojiee TpeX HEerpyObIX
omuOOK, OJTHOM HEerpyOoOW OIMMOKM W TPEX HEJO0YETOB, NMPH HAJTUYUU YETHIPEX-
ST HEJI0YETOB.

«He 3auTeHo» - eciu 4UCIO OMMOOK M HEAOYETOB MPEBBICHIIO HOPMY MJIA
OLICHKU 3 WUJIU TIPABHJIHLHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpumepuu ouenku evitnonnenus Keiic-3a0anus

- YMEHHE TIPOBECTH pa3bop CUTYAIIHH;

- YPOBEHB apryMEHTAIINH, CIOCOOHOCTh OTCTAaUBATh CBOKO TOUKY 3pEHUS;
- CITOCOOHOCTH MPUHUMATH YIIPABICHYCCKUE PEIICHIS;

- Ka4ecTBO 0OPMIICHHUS OTYETA.

Kpumepuu oyenku ooknaoa

[Ipu BBIIONHEHUH TOKJIaJa 00YJArOIIUICs JOMKEH MPOJIEMOHCTPUPOBATh YMEHHE
KpaTKO u3JlaraTh MPOYUTAHHBIM MaTepual, a TakXKe yMeHHe o0000mare u
aHAJM3MPOBATh MaTEpHUal MO TeMe JOKIaza.

MakcumainbHast OlleHKa 3a JOKJIa: 8 0aioB.

OCHOBHBIMH KPUTEPUSIMHU OLIEHKHU JOKJIAJa SIBJISIOTCS:

- AKTyaJIbHOCTh BEIOPAHHOM TEMBI M U3J1araeMoro Marepuaia — 2 0ania;

- coZIepKaTeNBbHOCTh — 2 0aia;

- CTpyKTypa u odopMIIeHHE JoKIana — 1 6amr;

- YETKOCTb U BBIPA3UTEIbHOCTh BBICTYIUICHUS — | Oas;

- YMEHHE MOJb30BaThCsI KOHCIIEKTOM — 1 Oa;

- TOYHOCTh ¥ TIOJIHOTA OTBETOB Ha BOMPOCHI — 1 Oai.

Kpumepuu oyenxu npezenmayuu
1. O6vém npe3enrtanuu 20 -50 ciaiigos (1 6amn).
2. [TpaBunbHOCTH OhopmiteHHs TUTYIIbHOTO ciaiina (0,5 6amna);



3. AKTyaJabHOCTh OTOOPAHHOTO MaTepualna, 000CHOBAaHHOCThH (DOPMYITUPOBKHU IIEIIH
u 3a1a4 pabotsi (0,5 Oamna);

4. HarnsgHoCTh M JIOTUYHOCTh NPE3€HTalMd, OOOCHOBAHHOCTH HCIOJIb30BaHMUS
Talbaul, Auarpamm, pUCYHKOB, (oTorpaduii, KapT, BUJIEO — BCTABOK, 3BYKOBOTO
COMPOBOXKJICHUS; NPAaBWIbHBIA BbIOOp wIpU(PTOB, (OHA, APYTHUX 3IEMEHTOB
nu3aiiHa cnaiiga (2 6amra).

5. O0BEM M KayecTBO HCTOYHHUKOB HH(oOpMauuu (HE MeHee 2-X HMHTEpHET —
MCTOYHUKOB U HE MEHEE 2-X JTUTEPATYPHBIX UCTOUYHUKOB).

Kpumepuu ouyenku nadopamopnozo 3a0anus
«OTIMYHO» — TPaBUJIBHBIA OTBET, JaeTcsl 4YEeTKoe OOOCHOBAaHHE MPUHATOMY
PELICHHIO; PACCYKICHUS YETKUE MOCIEA0BATENbHbIE JJOTHYECKUE; UCTIONb3YIOTCS
CCBUIKM Ha TIOJyYEHHBbIE TMPU U3YYCHUU AUCIUIUIMHBI 3HAHUS, MPABUILHO
UCIIONB3YIOTCST (POPMYJIBI, TIOHSITHUS, TPOLIEAYPHI, UMEIOLIHE TIPSIMOE OTHOIIIEHHE K
3a/1a4e NSl TOATBEPIKACHUS TIPUHSATOTO PEIICHUS.
«XO0poI1110» — MpaBUILHBIN OTBET, 1aeTCsI 00OCHOBAHKE MPUHATOMY PELISHUIO; HO
C HE CYIIECTBEHHBIMH ONIMOKAMHU, B PACCYXJICHHUSX OTCYTCTBYET JIOTHYECKasI
MOCJIEIOBATEIILHOCTh; MCIOJB3YIOTCS CCHUIKM Ha TIOJYyYCHHBIC TPH HU3YUYCHUU
JTUCHUTUIMHBI 3HAHUS, TPABUIILHO UCIIOIB3YIOTCS (POPMYJIbI, TOHITHUS, POIETYPHI,
UMEIOIINE TMPSIMOE OTHOIICHWE K 3ajaue Jisl TOATBEPXKICHHS TMPUHITOTO
peueHus.
«Y IOBIETBOPUTEIHHO» — MPaBUIBHBIA OTBET, JOMYCKAIOTCS TpyOble OUIMOKU B
00OCHOBaHUM TMPUHITOTO PEIICHMs; PACCYKICHHUS HE IOCiel0BaTeIbHbIe
CyMOYpHBIE; UCIIOJIB3YIOTCSI CCBUIKH Ha MOJYYEHHBIE NMPU U3YYCHUH JTUCIUILTAHBI
3HAHMS; HUCHOJB3YIOTCS (OPMYJIBI, MPOIEAYPHl, MOHATHUS, HMMEIOIIHE MPSIMOE
3HAUEHHWE NJIsl TOATBEPXKICHUS MPHUHATOTO PEIICHHs, OJHAKO, NMPU OOpaIlEHUU K
HUM JIOMYCKAIOTCS CEepbe3HbIe OIIMOKU, CTYACHT HE MOXXET NPAaBHIBHO HMH
BOCIIOJIb30BaThCSI.
«HeynoBneTBOpUTENbHO, HE 3a4TE€HO» — OTBET HEBEPHBIA, OTCYTCTBYET
000OCHOBaHME TMPUHATOMY PEIICHHIO; CTYACHT JEMOHCTPUPYET  TIOJHOE
HEMOHMMAaHHUE CYTH BOIPOCA.

Jlist  mimaHupoBaHHWS — pacueTa TEKYIIero pelTHHra, o00ydaromierocs
VICITOJIB3YIOTCSI CJIETYIOLIUE TPOIOPLIMH:

Buja yueOHOro aeiicTBUst MakcuMaJjibHAs pEUTUHTOBAsI
olleHKa, 0aJ1J10B

aKaJieMu4JecKasi akTHBHOCTD 10
MPAKTUUECKHE 3aTaHus 40
U3 HUX: meKyujue npaKxmuieckue 3a0aHusl 20
umo2080e npaKmuyeckoe 3a0anue 20
pyOeXKM TEKYIIETO KOHTPOJIS 30
HTOro: 80

B Teuenue yueOHOro cemectpa MO JUCHMIUIMHE OOYYAIOIIMMCS OJKEH
OBITh HAKOIUIEH TEKYIIUWA PEUTUHI HEe MeHee 52 peHUTUHroBbIX OamioB (65% ot
MaKCHUMAJIbHOT'O 3HAYEHUSI TEKYIIEro peUTHHTA.




HeoOxonuMbIMU yCIIOBUSMH JIOMYCKa, OOY4YarOMIErocss K MpPOMEXYTOYHOU
aTTeCTallMd 10  JHUCLUUIUIMHE  SBISAIOTCA  TOJIOKUTEIBHOE  MPOXOKICHUE
oOyyaromumcsi He MeHee 65% pyOexxel TeKyIlero KOHTPOJs C HAKOIUICHUEM He
MeHee 65% MaKCHUMaJIbHOI'O PEUTUMHIOBOro Oaia 3a KaXKIblil pyOex TEeKyLIero
KOHTPOJISI ¥ TOJIOKUTEIBHOE BBIIIOJIHEHUE UTOrOBOIO NPAKTHUYECKOTO 3aJaHUs C
HaKoIUICHWeM He MeHee 65%  MakCcUMajabHOTO  pelTuHroBOro  Oasa,
YCTAHOBJIEHHOT'O 3@ UTOTOBOE IPAKTUYECKOE 3aJaHNE.

Hesbinonnenue BBIILICYKA3aHHBIX  YCIOBUMU ABJIAETCS TEKyIlIeH
aKaJleMUYECKON 3aJ0JKEHHOCTbIO, KOTOpas JOJKHA OBbITh JHMKBUIMPOBAHA
00y4YarommmMcs 10 KOHTPOJIBHOTO MEPOTPUATHS POMEKYTOUHON aTTECTAIUH.

CBeneHuss O Hanuuuu Yy OOydYalOIIUXCS TEKyIIed akageMU4ecKon
3aJI0JDKEHHOCTH, CpOKax M TMOpsAKe J1000pa peWTHUHTOBBIX OamioB mid €€
JMKBHUJIALIUM TOBOJSTCS 10 OOYYaIOIIMXCS Me1arornyeCKuM pabOTHUKOM.

B cinywae He IMKBHIAIMM TEKYyUIEH aKaJIeMUYECKOM 3a10JKEHHOCTH,
neAaroruueckuii  paboTHUK 00s13aH BO BpeMsi KOHTPOJIBHOTO MEPONPUATHS
IPOMEXYTOYHOM aTTeCTallMU MOCTaBUTh 0Oydaromiemycs 0 pedTHHTOBBIX 0aJlIoB.

B »sTomM cnydae nukBuAanus TEKYIIEW akaJeMHUYECKOW 3aJ0JIKEHHOCTU
BO3MO’KHA B IEPHO/IBI TPOBEAECHUS IOBTOPHOM MTPOMEKYTOUYHON aTTECTALIUH.

Kpumepuu ouenku pepepama

OOyuaromuiicsi, 3amuimaronmii pedepar, TOMKEH paccka3aTb O €ro
aKTyaJbHOCTH, IIOCTAaBIIEHHBIX IESIX M 3aJadaxX, H3YYCHHOW JHUTepaType,
CTPYKTYpE OCHOBHOMW YacTH, CACTaHHBIX B X0/1¢ paOOTHI BBIBOIAX.

[Io OKOHYaHWIO BBICTYIUICHHS €My MOXET OBITh 3aJaHO HECKOJIBKO
BOIIPOCOB TIO MPEICTABICHHON IpobieMe.

OneHka cKiIaapIBaeTcs W3 coOyroaeHUs TpeOboBaHuid K  pedepary,
IPaMOTHOTO PACKPBITHS TEMBI, YMEHUS YETKO PacCKa3bIBaTh O IMPEICTaBICHHOM
pedepare, cnoCOOHOCTH MOHSTH CYTh 3aJlaBa€MbIX 110 pabOTe BONPOCOB U HAWTH
TOYHBIC OTBETHI HA HHX.

Peghepam, 6 xomopom nonnocmvio oceewena mema u KOMopwviil 0QhopmieH
CO2NacHo mpebosanusimM, oyeHusaemces 00 15 bannos.

2.3. IIpoBeneHue NPOMEKYTOUHOM aTTeCTALUMN 00yYAKOIUXCSH MO TUCHUIINHE
B COOTBETCTBUM € 0A/LUIbHO-PETHHIOBOM CHCTEMOIl OLEHKHM YCHEeBAeMOCTH
o0yuarouerocst

[IpomexxyTouHas arrecTanys N0 JUCUUILUIMHE POBOJIUTCS B COOTBETCTBUH C
[lonoxxeHneM O TPOMEXKYTOUHOM aTTeCTallMd OOy4YarOUIUXCS [0 OCHOBHBIM
npodeccruonansHbIM oOpa3oBaTenbHbIM TporpaMmmam B AHO I100O TIIAIIK u
[Tomoxennem © OaIBHO-PEHTHHTOBOM CHUCTEME OILCHKH  YCIIEBA€MOCTH
oOyJarmmxcs 1O  OCHOBHBIM  Tpo(ecCHOHambHBIM  00pa30BaTEIbHBIM
nporpamMam B AHO T100 ITAIIK B nelicTByrOIIEH pEAaKIUN.

Ha npomexyTounyto arTectanuio oTBOAUTCS 20 peUTUHTOBBIX OAJIIOB.

OtBeThl 00yYalOIIErOCss HA KOHTPOJIBHOM MEPONPUSITUU MPOMEXYTOUHOU
aTTECTallMU OLIEHUBAIOTCS MelarornueckuM paboTHUKOM 110 20 - 0ayuibHOM 1IKaje,
a UTOTOBAasl OLICHKA M0 JUCLUUIUIMHE BBICTABISAETCS O MATUOAIIBHONU CUCTEME.



Kpurepun BbicTaBieHHs] OLEHKH omnpeaenstorcs [lonoxennem o GamibHO-
PEUTHUHIOBOM CHCTEME OLEHKH YCIIEBAEMOCTH OOYYaloU[MXCsl IO OCHOBHBIM
npodeccuoHanbHbIM 00pa30BaTENbHBIM MPOrpaMMaM - MHPOrpaMMaM CpPEIHEro

npodeccuonansaoro oopazosanus B AHO T100 ITATIK.

B  mpouecce

ompeneneHus pyOeKHOro  peuTuHra  00yvaromerocs

HCIIOJIB3YCTCA CIACAYIOIIas 1Kalia:

Py0e:xubli KpuTtepuu onieHKH 0CBOCHUSA 00y4AOIIMMCS Y4eOHOM
pedTHHT AUCHMIUIMHBI B X0/leé KOHTPOJIbHBIX MePONPUATHI
NMPOMEKYTOYHOM aTTeCTAUU
19-20 oOyuaromuiics TIy00Ko U IPOYHO YCBOWIJI MPOTPAMMHBIN
PEUTHHTOBBIX | MaTepHal, HCUEPIIBIBAIOIIE, MTOCIECIOBATEIFHO, TPAMOTHO U
6amioB JIOTHYECKH CTPOWHO €ro M3JiaraeT, TECHO YBS3bIBACT C 3a/ladaMy U
OyayIiei nesTeNbHOCTHIO, HE 3aTPYIHSAETCS C OTBETOM IPH
BUIOM3MEHEHUH 3aJ]aHusl, CBOOOTHO CITPABIISIETCS C 3aja4aMy U
NPaKTUYECKUMU 3aJaHUSMU, PABUIBHO 00OCHOBBIBACT MPUHSITHIC
peIleHus, YMEET CaMOCTOATEIHLHO 0000IIaTh U H3JI1araTh
MaTepHall, He JOIMycKas OMIHOOK
16-18 oOy4aromuiicst TBEp/I0 3HAET MPOrPAMMHBIN MaTepua, rpaMOTHO
PEUTHUHIOBBIX | U IO CYILECTBY M3JIaraeT €ro, He AO0IyCKasl CyIeCTBEHHBIX
0aioB HETOYHOCTEH B OTBETE HA BOIIPOC, MOYKET MPAaBUIBHO IPUMEHATH
TEOPETUUECKHE MOJIOKEHUS U BIIaJIe€T HEOOXOIUMBIMH YMEHUSIMU
Y HaBbIKAMHU ITPU BBINIOJHEHUH NPAKTUYECKUX 3a1aHUM
13-15 oOyuaroluiicst OCBOMJI OCHOBHOM MaTepHall, HO He 3HaeT
PEUTHHIOBBIX | OTAEIBHBIX JeTallel, JOMyCKAaeT HETOUHOCTH, HEAOCTATOYHO
0aioB HpaBUIbHbIE (POPMYIUPOBKH, HAPYIIAET MOCIEA0BATEIbHOCTD B
U3JI0KEHUH NTPOrPAMMHOI0 MaTepuaia U UCIBIThIBAET
3aTpYJHEHMsI B BHIIIOJIHEHUH MPAKTUYECKUX 3a/laHUuM
1-12 00ydJaromuiicss He 3HACT 3HAUYNTEIbHOU YaCTH MPOTPAMMHOTO
PEUTUHIOBBIX | MaTepHaa, J0MYCKaeT CYIECTBEHHbIE OIINOKHU, C OOJIBLIINMU
0aJI0B 3aTPYJHEHHUSIMH BBIIOJIHSAET NPAKTUYECKUE 3a/1aHUs
0 HE aTTECTOBAH
PEUTHHTOBBIX
0aJI0B

Ecomm  pesynbprar

KOHTpPOJIA  yCIICBACMOCTH B  paMKaxX IIPOBCACHHUA

KOHTPOJIbHBIX MEpPONPUSATUA MNPOMEKYTOUHOUM aTTecTauuu (pyOeKHbIA pPEUTHUHT
oOydJaromierocsi) HEYIOBICTBOPUTEILHBIN (MOMTy4eHO MeHee 13 pEeHTHHrOBBIX
OaJIJIOB), TO MPOMEXKYTOUYHAS aTTECTAllMs MO y4eOHOW AUCIUIUIMHE (MOJIYJIIO)
HEBO3MOJKHA JTAKE€ MPHU HATUYUHU BBICOKOTO TEKYIIETO PEUTHUHTA, IMOJYYEHHOT'O MO
UTOTaM TEKYLIEro KOHTPOJIS M0 YUeOHOW TUCHMIUIUHE (MOYJIIO).
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