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PA3JAEJI 1. OHEHOYHBIE MATEPHUAJIBI 11O INCIIUIIJIMHE
1.1. I[Ll1anupyemMble pe3yJibTaTbl OCBOCHHS AU CIUTIIHHBI

B pe3ynbrare  OCBOGHHMS ~ JUCHUIUIMHBI  OOydYaroLIMMHCA  JIOJDKEH
JEMOHCTPUPOBATh CICAYIOUIUE PE3YyJIbTaThl:
O0mue KOMNEeTeHINH Ilnannpyembie pe3yabTaThbl 00y4eHHS
Oomue JMcuMmiMHapHbIe
OK 01. BeiObupats B gactu Tpynosoro - BJIAJIETh CUCTEMOMN
CHOCOOBI pEICHUS BOCHUTAHUS: XUMHUYECKUX 3HAHUH,

3a/a4y
npodeccruoHaIbHON
NeSITeTbHOCTH
IPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTbH K TPYIY,
OCO3HAHHE IICHHOCTH
MacTepcTBa, TPYAOTIIO0uE;
- TOTOBHOCTh K aKTHUBHOU
NeATeIbHOCTU
TEXHOJIOTHYECKOHN U
COLMaIbHOU
HaIlpaBJIeHHOCTH,
CIIOCOOHOCTH
WHUIIMTUPOBATH,
MJIAaHUPOBATh U
CaMOCTOSITCIILHO
BBITIOJTHSTH TaKyIO
NeATEeIIbHOCTD;

- IHTEpEC K Pa3IMIHBIM
chepam npodeccrnoHATbHOM
NEeATEeIIbHOCTH, OBJIaJCHUC
YHHUBEPCATLHBIMU
y4eOHBIMU
TIO3HABaTEIbHBIMU
JICUCTBUSAMU:

a) 0a30BBIC JIOTHICCKHE
JIeHCTBUA:

- CaMOCTOSTEIILHO
dbopmynupoBaTh U
aKTyaJIu3upOBaTh
poOsIeMy, paccMaTpruBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh
CYILIECTBEHHBIN MPU3HAK
WJIM OCHOBAHUS VIS
CpaBHEHUSI, KJIaCCUDUKAITUH
1 0000IICHUS;

- OIIPEACIISATH 1SN
JEeATEeIILHOCTH, 3a/1aBaTh
napaMeTpbl B KPUTEPUU UX
JTOCTHKCHUS,

KOTOpasi BKJIFOYAeT:
OCHOBOTIOJIAraroITue TTOHITHS
(XMMHUYECKHI 3JIEMEHT, aTOM,
9JICKTPOHHAsT 000JI0UKA
aToma, S-, P-, d-3JIeKTpOHHbBIE
opOUTaI aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,
AJICKTPOOTPHUIIATEIILHOCT,
CTCTICHb OKUCJICHHSI,
XUMUYECKasi CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM
00bEM, YTIIEpOIHBIN CKENIET,
(G yHKIIMOHAIBHAS TPYIIIA,
paauKa, u3oMepus,
M30MEPBI, TOMOJIOTUYECKUI
PsiI, TOMOJIOTH,
YIIIEBOAOPOIBI, KUCIOPOI- U
a30TCoJIeprKaITne
COEIUHEHNS, OMOJIOrNUYECKU
aKTHBHEBIC BEIIESCTBA
(YrJieBoJibI, JKUPBI, OCIIKN),
MOHOMEp, TIOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCITUHEHNS,
KpUCTAJUTMYECKas peleTka,
THUTIBI XUMHUYECKUX PEAKITHMA
(OKUCIUTENBHO-
BOCCTaHOBHUTEJIbHBIC, IK30- U
DHIOTEPMHUYCCKUE, PEAKITUN
HOHHOT'O 0OMEHa), pacTBOP,
AJICKTPOJIUTHI,
HEAJICKTPOJIUTHI,
AJICKTPOJIUTHYCCKAS
JTUCCOIIMAIINSI, OKHCITUTEb,
BOCCTaHOBHTEJb, CKOPOCTh
XUMUYECKON PEaKInH,




- BBISIBJISITD
3aKOHOMEPHOCTH U
MIPOTUBOPEUHSI B
paccMaTpUBaEMBbIX
SIBIICHUSAX;

- BHOCHUTH KOPPEKTUBHI B
NeSITEebHOCTD, OIICHUBATh
COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH
MTOCJEACTBUI
NEeATENHHOCTH;

- pa3BUBAaTh KPEaTUBHOE
MBIIIICHUE TIPH PEIICHUN
YKU3HEHHBIX MPo0OsIeM

0) 06a3oBbBIC
WCCIIeIOBATEIhCKIE
JIEHUCTBUA:

- BIIQJICTh HABBIKAMU
y4eOHO-UCCIIEI0BATEILCKOM
U TIPOEKTHOM JESATEIbHOCTH,
HaBBIKAMH pa3peIicHus
pooJieM;

- BBISIBIIATD IPUYUHHO-
CIICJICTBCHHBIC CBSI3U U
aKTyaJIM3UPOBAThH 33/1a4Y,
BBIIBUTATh THUIIOTE3Y €€
peIICHHS, HAXOAUTh
apryMEHTBI JJIS
JTI0Ka3aTeIbCTBA CBOUX
YTBEp)KJICHUH, 3a/1aBaTh
napaMeTphl U KPUTCPUHU
pelnieHus;

- aHAJIM3UPOBATh
MIOJTYYCHHBIE B XOJIe
penieHus 3a1a4u
pe3yJIbTaThl, KPUTHIECKU
OIICHUBATh UX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MCHCHUE
B HOBBIX YCIJIOBHUSX;

- YMETh IEPEHOCUTD 3HAHUS
B MTO3HABATEIHLHYIO 1
MPAKTUYECKYIO 00JIaCTH
KU3HENIEATCITLHOCTH,

- YMETh UHTETPUPOBATH

XUMHUYECKOE PaBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPUs
XUMUYECKOTO CTPOCHHUS
OpraHMYecKuX BenecTB A.M.
bytneposa, Teopus
AIEKTPOJUTHYECKON
JTHUCCOIUAIINH,
nepuoandeckuii 3akon .M.
Menpeneena, 3aK0H
COXpPaHEHHUS MacChl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHM S3bIK
XUMHH, (DAKTOIOTUYECKUE
CBEICHMS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U
0€301acHOM HCIIOIb30BaHUH
BAKHEHIIINX HEOPraHUYECKUX
Y OPraHUYECKUX BEUIECTB B
OBITY ¥ TTPAKTUYECKOM
JeSITeIbHOCTH YEJI0BEKA;

- YMETb BBISIBIISITH
XapaKkTEpPHbIE TPU3HAKHU U
B3aMMOCBS3b N3YUECHHBIX
MTOHSATHM, TPUMEHATH
COOTBETCTBYIOIIUE TTOHSITHUS
MIPU OMUCAHUU CTPOCHUS U
CBOVCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIESCTB U UX
MIpEBpaIEeHU; BBISIBIISATh
B3aMOCBS3b XUMHYECKHX
3HAHUM C HOHATHUSMU U
MPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh UCIOJIb30BATh
HAMMCHOBAHUS XUMUYCCKHX
COETMHEHUH
MEXIYHAPOIHOTO COI03a
TEOPETUUECKON U
MPUKIAAHON XUMHUH U
TpUBHUAJbLHBIC HA3BAHUS
Ba)KHEUIIINX BEIIECTB
(3THIICH, alleTHIICH,
TJIMIEePUH, (HEHOI,
dbopManbpaeru, ykcycHas




3HAHUA U3 PA3HBIX
MpEeAMETHBIX 00IacTe;

- BBIABUTATh HOBBIC UJICH,
MpeIIaraTh OPUruHAJIbHBIC
MOJIXObI U PELICHUS;

- CITOCOOHOCTB UX
HCII0JIb30BaHUS B
MMO3HABATEILHON U
COLMAJIbHOW IIPAKTUKE

KHUCJIOTA, TJIMLWH, YTapHBIA
ras, yrjeKHUCIbIN a3,
aMMHUaK, raiieHasi u3BecCTb,
HEralleHasi U3BeCTh,
MUTHhEBAs COAa U APYTHX),
COCTaBIIATH (POPMYJIbI
HEOPraHWYEeCKUX U
OpraHUYECKUX BEIIECTB,
YPaBHEHUS XUMUYECKUX
peakmui, 0OObSICHATH HX
CMBICJT; TIOJITBEPKIATh
XapaKTEPHbIE XUMUYECKUE
CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU
AKCIEPUMEHTAMU U
3aIMUCSAMU YPAaBHEHUI
XUMHYECKUX PEAKIIN;

- YMETbh YCTaHABJIUBATh
MPUHAIC)KHOCTh U3YyUECHHBIX
HEOPraHWYECKUX U
OpraHUYEeCKUX BEIIECTB K
ONpEeICIICHHBIM KJlaccaMm 1
rpynIiamM COCIMHECHUN,
XapaKTepU30BaTh UX COCTAB
1 BaXKHEMILIME CBOMCTBA;
OMpeIESATh BUIBI
XAMHUYECKUX CBSI3EU
(KoBaJICHTHAs, MOHHAaA,
METaJNInYeCcKas,
BOJIOPO/IHAS ), TUTIBI
KPUCTALIMYECKUX PELIETOK
BEILIECTB;
KJIaCCU(PHUIIMPOBATH
XUMUYECKUE PEaKII;

- chopMupoBaTh
MPEJCTABJIEHUS: O
MaTepuaIbHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTSX U
MMO3HABAEMOCTH SIBICHUI
MIPUPOJBI; O MECTE U
3HAYEHUHU XUMHUH B CUCTEME
€CTECTBEHHBIX HAYK U €€
POJI B 00ECIICUCHUH
YCTOMYHBOIO Pa3BUTUS
YEJIOBEYECTBA: B PEIIEHUN




po6JieM SKOJIOTHYECKOM,
DHEPreTUYECKON U MULIEBOU
0€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JTAaHUN HOBBIX
MaTepHrasioB, HOBBIX
HMCTOYHHUKOB DHEPTHH, B
obecrnieueHuu
palMOHaAIBLHOT O
MIPUPOJIOTIOJIB30BaHMS, B
(dhopMHupoBaHUU
MHUPOBO33pEHUS U 001IEeH
KyJbTYphI YEJTOBEKA, a TAKKE
AKOJIOTUYECKHU
000OCHOBaHHOT'O OTHOIIICHHUSI
K CBOEMY 3/I0POBBIO U
MIPUPOJHOMN CpeEAE;

- BJIQJICTh CUCTEMOM
XHMHUYECKUX 3HAHUH,
KOTOpasi BKJIIOYAET:
OCHOBOIIOJIArarolIne MOHITHUS
(IOTIOJIHUTENBHO K CUCTEME
MOHATUHN 0a30BOr0 YPOBHS) -
M30TOIbI, OCHOBHOE U
BO30YKJIECHHOE COCTOSIHUE
aToma, THOpUIH3aIus
aTOMHBIX OpOuTaseH,
xuMuueckas cBssb ("O"u ",
KpaTHbIE CBSI31), MOJISIpPHAs
KOHIICHTpAIHS, CTPYKTYPHAS
dbopmyna, uzomepus
(cTpyKTYypHas,
reoMerpuueckas (Iuc-TpaHc-
M30MEpPHUSI ), TUIIBI
XUMUYECKUX PEaKIuii (roMo-
U TeTepOreHHbIe, 00paTUMBbIE
Y HeOOpaTUMBIE), PaCTBOPHI
(MCTHHHBIC, TUCTICPCHBIS
CUCTEMBI),
KPUCTAJUIOTUJIPATHI, CTETIEHb
U CCOLMALINN, SJIEKTPOIU3,
KPEKHUHT, pU(OPMUHT);
TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHUE 3HAHMUS,
JIeXKaIllie B OCHOBE




NOHUMAaHUs IPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKHUX
SIBJICHUH, COBPDEMEHHBIE
MPEACTABIICHUS O CTPOEHUU
BEIIECTBA HA AaTOMHOM,
MOJICKYJISIPHOM 1
HAJIMOJICKYJISIPHOM YPOBHSIX;
MpeACTaBICHUS O
MEXaHU3MaX XUMHUYCCKUX
peakuui,
TEPMOJIMHAMHYCCKUX U
KHHETHYECKUX
3aKOHOMEPHOCTSIX UX
NPOTEKAHUSI, 0 XUMHUYECKOM
PaBHOBECHU, JUCIIEPCHBIX
cucreMax, (pakTOJIOrHYECKHe
CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U
0€30MacHOM HCII0JIb30BaHUU
BOKHEHUIITUX HEOPTaHUYECKUX
Y OPraHUYECKUX BEUIECTB B
OBITY U MPAKTUYECKON
NEeATEeTbHOCTU YEJIOBEKA,
OOIMX HAYIHBIX TPUHITAIIAX
XUMHYECKOT0 TPOU3BOJICTBA
(Ha mpuMepe IPOU3BOJICTBA
CEpPHOU KHUCIIOThI, aMMHAKa,
MeTaHoJIa, IepepaboTKu
He(TH);

- YMETh MPOBOAUTH PACUETHI
0 XUMHUYECKUM (HOpMyJIaM |
YPaBHEHUSIM XUMUYECKUX
peaKuuii C UCMOJIb30BaHUEM
(U3HYEeCKUX BETUINH
(Macchl, o0beMa rasos,
KOJIMYECTBA BEIIECTBA),
XapaKTEePU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI:
pacyeThl MO HAXO0XKACHUIO
XUMUYECKON (hOpMYyIIbI
BEILIECTBA; PACUEThI MACChI
(oObema, KomMuecTBa
BEILIECTBA) IPOJYKTa
peaKkiu, €CIU OJTHO U3
HCXOJIHBIX BEIIECTB JIaHO B




BUJIE pacTBOpA C
ONPEIEIICHHOW MAaCCOBOU
JIOJIEN PAaCTBOPEHHOTO
BEILIECTBA WM JIaHO B
U30bITKE (MMEET IPUMECH );
pacyeTbl MaCCOBOW MIIH
00BEMHOM JT0JIM BBIXOZA
MPOJIYKTA PEeaKIUU; pacueThl
TEII0BOro 3pdexra
peakmuii, 00beMHBIX
OTHOILICHUH Ta30B;

- YMETh BBISIBIISITH
XapaKTepHbIE MPU3HAKYU U
B3aMMOCBSI3b U3y4EHHBIX
ITOHSATHUM, IPUMEH ST
COOTBETCTBYIOIIUE MOHSITHUS
IpU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPTraHUYECKHUX U
OpPraHMYECKUX BEILECTB U UX
MIPEBPAILICHUI; BBISBIIATh
B3aUMOCBSI3b XUMUYECKHUX
3HAHWUM C MOHATUAMU U
MIPEICTABIICHUAMHU JIPYTUX
MpeaAMETOB It Oosiee
OCO3HAHHOI'O TIOHUMAaHUs U
O00BSICHEHHUS CYILIHOCTH
MaTepUaIbHOIO €IMHCTBA
MUpa;

WCIIOIb30BaTh CUCTEMHBIC
XUMUYECKUE 3HAHUS JJIs
OOBSICHEHUS U
POrHO3UPOBAHMUS SIBJICHU,
HMMEIOLIUX
€CTECTBEHHOHAYYHYIO
IpPUPONY;

- YMETbh HCHOJIb30BaTh
HaUMEHOBAHUS XUMUYECKHUX
COCAMHECHUH
MEKTyHapOTHOTO CO03a
TEOPETUYECKOUN U
MPUKJIATHON XUMHUH U
TPUBHATBHBIC Ha3BaHUS
BEILIECTB, OTHOCAIIMNXCS K
M3YYEHHBIM KJIaccam
OpraHUYeCKUX U




HEOPraHUYECKUX
COEIMHEHUI; UCTI0JIb30BaTh
XUMUYECKYIO0 CUMBOJIUKY JJIsI
cocraBliieHUs GpopMyi
HEOPraHUYECKUX BEUIECTB,
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIICHHBIX U CKEJIETHBIX)
(hopmyIs1 OpraHMYEeCKUX
BEILIECTB; COCTABIISATh
YPaBHEHUS XUMUYECKUX
pEeaKUnil U PaCKpbIBaTh UX
CYIIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX
peaKkuuii TOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOIO
OaslaHca ITUX peaKlnii;
peakiuii HOHHOTO OOMeHa
IyTEM COCTaBJICHUS UX
MOJIHBIX U COKPAIIEHHBIX
VOHHBIX YPaBHECHHU;
peakiuil THAPOIIN3A,
peaKIui
KOMILIEKCOoOpa3oBaHus (Ha
npuMepe
TUIPOKCOKOMIIJIEKCOB IIMHKA
Y aJIIOMUHUSA ); TOATBEPKAaTh
XapaKTEepHbIE XUMUYECKUE
CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMU U
3aMUCsMU YPaBHEHUI
XUMHUYECKUX PEAKIINN;

- YMETh KJIacCU(PUIUPOBATH
HEOPraHWYECKUE U
OpraHUYEeCKHUE BElIEeCTBAa U
XUMUYECKUE PEaKIINH,
CaMOCTOSITETILHO BHIOUPATH
OCHOBAHUS U KPUTEPHUU IS
KJIacCU(UKAITUU U3YIaeMbIX
XUMUYECKUX 00BEKTOB;
XapaKTepU30BaTh COCTaB U
BAXKHEHUILIKE CBOMCTBA
BEILIECTB, MPUHAIICKAIIUX K
oIpeJIeJIEHHBIM KJlaccaM U




rpynmnam coeIMHEeHUN
(IpocThie BEIIECTBA, OKCUJIBI,
TUAPOKCHUIBI, COJIH;
YIJIEBOJIOPO/IBI, TPOCTHIE
3(uUpbl, CIUPTHI, (HEHOJIBI,
aJTbJICTUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI,
CJIOKHBIE 3(DUPBI, KUPBI,
YTJIEBOJIbI, aMUHBI,
AMHUHOKHCJIOTHI, OCIIKH);
MIPUMEHSITH 3HAHUS O COCTABE
M CBOMCTBAaX BEIIECTB I
AKCIEPUMEHTAIILHOU
POBEPKU TUIIOTE3
OTHOCUTEJILHO
3aKOHOMEPHOCTEN
MPOTEKAHUSI XUMHUECKUX
pEeaKurii ¥ MPOTHO3UPOBAHUS
BO3MOXKHOCTEH HUX
OCYILIECTBIICHUS;

- YMETb MOJTBEPKIaTh HA
KOHKPETHBIX MTpUMEpPax
XapakTep 3aBUCUMOCTH
PEaKIIMOHHOW CIOCOOHOCTH
OPraHUYECKUX COCTMHCHUN
OT KPaTHOCTH U THUTIA
xoBajieHTHOM cBsizu ("O" u
"'"), B3aMMHOTO BIIUSTHUS
aTOMOB U TPYIII aTOMOB B
MOJIEKYJaX; a TAKKe OT
0CcOOEHHOCTEN peanu3alnuu
pa3IMYHbIX MEXaHU3MOB
IIPOTEKAHHUSI PEAKLINN;

- YMETbh XapaKTepru30BaTh
AIIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U
BO30YXJICHHOM COCTOSIHUU) U
HMOHOB XUMHUYECKHUX
21eMEHTOB | - 4 meprnoaos
[lepuonnueckoi cucTeMsl
JI.11. MeHnpaeneeBa u ux
BaJICHTHBIE BO3MOXXHOCTH,
UCIIONB3ys mousatus "s", "p",
"d-a;mexTpoHHbBIe" OpOUTANH,
SHEPreTUYECKUE YPOBHHU;




OOBSICHITH 3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB
XMMHUYECKUX 3JIEMEHTOB U
00pazyeMbIX UMH
COCJIMHEHHUH I10 TIEpHOAaM U

IpyIIaM;

OK 02. Ucnonb30oBath
COBpEMEHHbBIE
CpeZCTBa MOKUCKaA,
aHanmm3a u
UHTEpIpeTaluu
uH(popMaLKK, U
MH(OPMAIMOHHBIE
TEXHOJIOTUU JJIs1
BBITIOJIHEHUS 3aj1a4
npodeccruoHaIbHOM
JeSITeNIbHOCTU

B ob6macTu neHHOCTH
HAay4YHOI'O MO3HAHMS:

- c(hopMHUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKH U
OOIIIECTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha JHUaJjIore
KYJBTYD,
CIIOCOOCTBYIOIIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEILCKOM
KYJbTYpPbI KaK Cpe/ICTBa
B3aUMOJICVCTBUSA MEKIY
JIIOJIbMU Y TIO3HAHUSI MUPA;
- OCO3HAHHE IIEHHOCTHU
HAy4YHOU JEATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh
MIPOCKTHYIO U
UCCIIE0BATENBCKYIO
JIEeATEIIbHOCTh
WHJIUBUIYaJbHO U B
rpynme;

OBnanenue
YHUBEPCATLHBIMU
y4eOHBIMU
MMO3HABaTeJILHLIMHU
JNICUCTBUSIMU:

B) paboTa ¢ UHpOpMaIIUEIA:
- BJIaJICTh HaBBIKaMU
noytydeHus uHdopmaiuu u3
HMCTOYHHMKOB Pa3HBIX TUIIOB,
CaMOCTOSITEILHO
OCYIIECTBIIATH TTOUCK,
aHaJIn3, CHCTEMAaTHU3aIui0 U
HWHTEPIPETAIUIO

- YMETh MJIAHUPOBAThH U
BBITIOJTHSATh XUMUYECKUM
AKCIIEPUMEHT (IIpeBpALLEHUS
OpPraHUYEeCKUX BEUIECTB MPU
HarpeBaHUH, MMOJIy4eHUE
ATUIICHA ¥ U3YYCHHE ErO
CBOMCTB, KQUE€CTBCHHbIC
peaKIy Ha ajJbACTUIbI,
Kpaxmall, yKCyCHYIO
KHUCTIOTY; IeHATypalus
OENKOB MpHU HarpeBaHUH,
[[BETHBIE pEaKIINK OEJIKOB;
MPOBOJIUTH PEAKIIMU HOHHOTO
oOMeEHa, ONpeesITh CPeIy
BOJIHBIX PaCTBOPOB,
KauyeCTBCHHBIC PEaKIINH Ha
cynbdar-, kKapooHat- u
XJIOpU- AaHUOHBI, Ha KaTHOH
aAMMOHHS;, peliaTh
HKCIIEPUMEHTAIbHbIE 33141
o temam "Metaiel" U
"Hemeramibl") B
COOTBETCTBUHU C IIPaBUIIAMU
TEXHUKU 0€30IaCHOCTHU MPHU
oOpaIeHnu ¢ BeIEeCTBAMH U
71a00paTOPHBIM
000py10BaHHEM;
MPECTABIATh PE3yIbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa
B (hopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIINX PEAKIIUI
1 (GOpMYyIUPOBATh BBIBOBI
Ha OCHOBE 3TUX PE3YJIbTATOB;
- YMETb aHATU3UPOBATH
XUMUYECKYIO HH(HOPMAIIHIO,
MOJTy4aeM Y10 U3 pPa3HbIX
MCTOYHHUKOB (CPEACTB
MaccoBOU nHGOpMaIIUH, CETh
WnTepHer u npyrue);




uHdOpMAaIIK Pa3TUnYHBIX
BUJIOB U hopM
IIPEICTABIICHUS;

- CO3/1aBaTh TEKCTHI B
pa3IMYHbBIX opMaTax C
y4eTOM Ha3HAYCHUS
uHMOpMAIINH U TIeJIEBOI
ayIuTOpUH, BEIOMpas
ONTUMAaJIbHYIO (hOopMy
MIPE/ICTABIICHUS U
BU3YaJIM3AIlHH;

- OIICHUBATh
JIOCTOBEPHOCTb,
JIETUTUMHOCTh
uH(popmaIuy, ee
COOTBETCTBUE MTPABOBHIM U
MOPaJIbHO-3TUYECKUM
HOpMaM;

- KCII0JIb30BAaTh CPENICTBA
UH(OPMAIIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUN B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpraHu3aIMOHHBIX 33]1a4 C
coOJroIeHrEM TpeOOoBaHU
OPrOHOMHUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus,
MPABOBBIX M ATHUECKUX
HOPM, HOPM
nH(pOpMaIMOHHON
0€30ITaCHOCTH;

- BIIQJICTh HABBIKAMU
pacro3HaBaHus U 3aIUThI
uHbopMaInH,
UH(}OpMAaIIMOHHON
0€301acHOCTH JIMYHOCTH

- BJIaJIeTh OCHOBHBIMU
METOJIaMU HAyIHOTO
MMO3HAHUS BEIIECTB U
XUMHYCCKHUX SBICHUN
(HabmroieHre, U3MEpPEHUE,
OKCIICPUMEHT,
MOJICTMPOBAHUE);

- YMETh IPOBOAUTH PACUCTHI
0 XUMHUYECKUM (OpMyJIaM H
YPaBHEHUSM XUMHUYECKHIX
PEAKILINH C UCTIOJIb30BAHUEM
(hU3UYECKUX BEIIMYHH,
XapaKTEePU3YIOIINX BEIIECTBA
C KOJTMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HopMaibHbIE
YCJIOBHS1) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIOJIL30BaTh
CHUCTEMHBIC XUMUYCCKHE
3HAHUS JJIS IPHHSITHS
peIIeHUH B KOHKPETHBIX
KU3HECHHBIX CUTYaIHsIX,
CBSI3aHHBIX C BEIIECTBAMU U
UX MPUMCHCHHUEM;

- YMETh CaMOCTOSATEIHHO
TUTAHUPOBATH U TIPOBOIUTH
XHUMHYCCKHH IKCIIEPUMECHT
(mostydeHue U U3y4eHHe
CBOWCTB HEOPraHUYECKHUX U
OpPraHMYECKHUX BEIIECTB,
Ka4eCTBEHHBIE PEaKIINU
YIIIEBOAOPOIOB PA3TMIHBIX
KJIaCCOB U
KHCIIOPOACOAEPIKAIINX
OpPraHWYECKUX BEIIECTB,
peleHue
AKCIIEPUMEHTAIBHBIX 337129
IO pPacro3HaBAHHIO
HEOPTraHWYECKUX 1
OpraHUYEeCKUX BEIECTB) C
COOJTIOZICHUEM TTPaBUIT
0e301macHoro oopareHus ¢
BEIIECTBAMH H
nabopaTopHBIM
000py/IOBaHHEM,
dhopMyIUpoBaTh 1eJIU




UCCJIEI0BaHU,
MPEAOCTABIIATH B PA3IMYHON
dhopme pe3yabTaThl
AKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATH
UX JIOCTOBEPHOCTH;

-YMETb OCYIIECTBISATh
LI€JICHATPABJICHHBIN TTOMCK
XUMUYECKOW nH(OpMaIuy B
Pa3IUYHBIX HCTOYHHUKAX
(Hay4Has ¥ yueOHO-Hay4YHast
auTeparypa, CpeacTBa
MaccoBOM MH(POPMAIINH, CETh
WNurtepHer u npyrue),
KPUTHYECKU aHAIU3UPOBATh
XUMHUYECKYIO HH(HOPMAIIHIO,
nepepabaThIBaTh €€ U
UCIIO0Ib30BaTh B
COOTBETCTBUU C
MOCTABJICHHON y4eOHOM
3ajJiaucii;

- BJIQJICTh CUCTEMOW 3HAHUU
0 METOJIaxX HAy4YHOI0
TO3HAHUS SIBJICHUM
MIPUPO/IbI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax U
YMEHUSIMU TIPUMEHSThH 3TH
3HaHUS MPU
AKCIIEPUMEHTATHLHOM
UCCJIE0BAHUN BEILIECTB U
TUTSE OOBSICHEHUS
XUMUYECKUX SIBJICHUU,
HMMEIOLIUX MECTO B IIPUPO/IE
MPaKTUYECKON AESATEIbHOCTH
YEJI0BEKa U B OBCEAHEBHOM
KU3HU;

OK 04. O¢ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTtath B
KOJUTCKTHBE ¥ KOMaH/Ie

- TOTOBHOCTbH U
CITOCOOHOCTH K
00pa3oBaHUIO U
CaMOpPa3BUTHIO,
CaMOCTOSTEILHOCTH U
CaMOOIIPEICIICHUIO;
-OBJIaICHUE HABBIKAMHU
y4eOHO-
HCCIIEI0BATEIIbCKOM,

- YMETh TUIAHUPOBATh U
BBITIOJIHATh XUMUYSCKUI
AKCIIEPUMEHT
(npeBpanieHus
OPraHUYECKUX BEIIECTB MPU
HarpeBaHuu, MOJy4eHUE
ATUJICHA U U3YYECHUE €r0
CBOMCTB, KAUE€CTBCHHbIC
pEaKIUM Ha aJbJIeTUIbI,




IIPOEKTHOM U COLIMAJIbHOMN
NEATENbHOCTH;

Osnanenue
YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU
JIEUCTBUSIMU:

0) coBMecTHas
JESATEIbHOCTD:

- IOHUMATh U UCIOIh30BaTh
IIPEUMYILIECTBA KOMaHHOU
Y UHIUBUIYaJIbHOU paboThI;
- IPUHUMATh LU
COBMECTHOM JIESITECIbHOCTH,
OpraHW30BBIBATH U
KOOPAWHHUPOBATH JICUCTBUS
0 €€ JOCTUKECHUIO:
COCTABIIATH IUIAH JCWCTBUH,
pacIpeneaTb POt C
Y4€TOM MHEHUH
Y4aCTHUKOB O0OCYXKJaTh
pe3yJIbTaThl COBMECTHOU
paboThI;

- KOOPAMHUPOBATH U
BBITNIOJHATH PadoTy B
YCIIOBHSIX PEAIHOTO,
BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aHMO/ICHCTBUS;

- OCYILECTBIISATh
MTO3UTHBHOE
CTpPaTErn4€CKOe MOBEAECHUE
B Pa3JINYHBIX CUTYaLIUSX,
MPOSIBJISITH TBOPYECTBO U
BOOOpakeHHE, ObITh
VHUILIMATUBHBIM
OBnaneHue
YHUBEPCATLHBIMU
pEryIsiTUBHBIMU
JNICUCTBUSIMUA:

T') IPUHATHE Ce0s U IPYTUX
JOJIEN:

- IPUHUMATh MOTUBBI U
apryMeHThI APYTUX JIFOAEH
IIpU aHAJIN3€ PE3YJIbTATOB
JEeSATEIbHOCTH;

Kpaxmall, YKCYCHYIO
KHCJIOTY; J€HATypalusl
O€JIKOB MPU HarpeBaHUH,
L[BETHBIE PEAKIINU OEJIKOB;
IIPOBOJIUTH PEAKIIMA HOHHOTO
oOMe€Ha, ONpeaeNsITh Cpeay
BOJIHBIX PaCTBOPOB,
KauyeCTBCHHBIC PEaKIINH Ha
cynbdar-, kKapooHaT- u
XJIOPU/I- aHUOHBI, HA KaTUOH
aMMOHHS;, pelIaTh
HKCIIEPUMEHTAIbHbIE 33/1a41
o TemaMm "Metamibl" u
"Hemertamner") B
COOTBETCTBUHU C IIPABHIIAMU
TEXHUKHU 0€30MacHOCTH MpPHU
oOpallleHUH C BEIECTBAMH U
71a00paTOPHBIM
000py/10BaHHEM;
NPEJCTAaBIISITh PE3YJIbTAThI
XUMHYECKOTO IKCIIEpUMEHTa
B (hopMe 3anucH ypaBHEHHM
COOTBETCTBYIOIIUX pEeaKIUn
1 GOPMYIUPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB,
-yMETh CaMOCTOSITEIIbHO
TUTAHUPOBATH U TIPOBOJUTH
XUMHUYECKUHN IKCIIEPUMEHT
(mostydeHue U U3y4eHHe
CBOMCTB HEOPraHUYECKUX U
OpPraHUYeCKUX BEUIECTB,
KauyeCTBEHHBIE PEeaKIUU
YIIEBOJOPOIOB PA3INIHBIX
KJIaCCOB U
KHUCIIOPOICOAEPIKALIUX
OpPraHNYEeCKUX BEUIECTB,
pelieHue
HKCIIEPUMEHTAIbHBIX 3a/1a4
M0 PacIO3HaBaHUIO
HEOPraHW4YeCKUX 1
OpraHUYECKUX BEIIECTB) C
COOJIIOZIEHUEM TTPaBUII
0e301macHoro ooparnieHus ¢
BEIIECTBAMHU U
1a0b0paTOpHBIM




- IpYU3HABATh CBOE IIPABO U
MpaBo JPYTUX JIIOJEH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MUP C MO3ULINHU
JPYroro 4ejioBeKa

000py0BaHKEM,
(bopMyIIMpOBAaTH IETH
WCCIIeTIOBAHNS,
MPEOCTABIATh B PA3TUIHON
dhopme pe3ynbTaThl
DKCIIEPUMEHTA,
aHAJTM3UPOBAThH U OIICHUBATH
WX JIOCTOBEPHOCTH;

OK 07. ConericTBoBaTh
COXPaHEHUIO
OKPYKaroIler Cpebl,
pecypcocOepereHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIMMAaTa,
PUHITUIIBI
OCpeKITMBOTO
MIPOM3BOJICTBA,

3 peKTUBHO
JIEUCTBOBATH B
Ype3BhIUANHBIX
CUTYaIMIX

B o6sactu sx010ruueckoro
BOCHUTAHUSI:

- ¢(hOpMUPOBAHHOCTH
DKOJIOTUYECKOUN KYJIBbTYpHI,
MOHUMAHUE BIUSHUS
COLIMAIBHO-
HDKOHOMHYECKHUX IIPOLIECCOB
Ha COCTOSIHUE IIPUPOIHOMN U
COLMAIIBHOM CPENbI,
OCO3HaHME rI00aIbHOTO
XapakTepa IKOIOTHIECKUX
pooJieM;

- INTAHUPOBAaHUE U
OCYILIECTBIICHUE JICVCTBUI B
OKpY’KAroIIEn Cpeae Ha
OCHOBE 3HAHMS LETEN
YCTOWYHMBOTO Pa3BUTHUSA
YEJI0BEYECTBA; AaKTUBHOE
HENIPUATHE IEUCTBUH,
MPUHOCSIIUX BPe/
OKPYKaroIlen Cpelie;

- YMEHHE NPOrHO3UPOBATH
HEeOIaronpusTHhIC
DKOJIOTUYECKHUE
MIOCJIE/ICTBUS
NpeATPUHUMAEMBIX
JNEHUCTBUM, IPENOTBpALIATh
UX;

- paclIMpEHUE OMBITA
NEeATENbHOCTH
DKOJIOTUYECKOU
HAITPaBJICHHOCTH HA OCHOBE
3HaHWH 1o pu3uKe

- chopMHUpOBaThH
MpeACTaBJICHUS: O
XUMHYECKOW COCTABIIAIOLIEH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIK XUMUH
B MIO3HAHWU SBJICHUHN
npUpoibl, B GOPMUPOBAHUU
MBIIICHUS U KYJIbTYPBI
JUYHOCTH, €€
(YHKITHOHATHHOM
IPaMOTHOCTH, HEOOXOANMOM
JUTSL PELLICHUS TPAKTHYECKUX
3a/1a4 U SKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIEHUS
K CBOEMY 37I0pPOBbIO U
MIPUPOAHOMN Cpene;

-yMeTb COOJII0/1aTh MpaBuiIa
AKOJIOTUYECKHU
11e7IeCO00Pa3HOr0 MOBEACHUS
B OBITY U TPYZIOBOM
NEATETLHOCTHU B LIEJIAX
COXPAHEHHMS CBOETO 370POBbS
Y OKpYKArOLIEN MTPUPOIHON
Cpelibl; YYUThIBaTh
OIMACHOCTh BO3JICUCTBUS HA
KUBbBIE OPraHU3MbI
OTpPEJICTICHHBIX BEIIECTB,
MOHUMAs CMBICIT TTOKa3aTeNst
MIPEAEIBHON TOITYCTUMON
KOHIICHTPALINH;

-YMETb MPOTHO3UPOBATh,
aHAJIM3UPOBATH U OLICHUBATH
C MTO3UIMU 3KOJIOTHYECKOU
0€301MacHOCTH MOCIIEICTBUS
OBITOBOM U
MPOX3BOJICTBEHHOU
NeSTeTLHOCTH YeJIOBEKa,




CBSI3aHHOM C TIepepaboTKOM
BEILIECTB; UCIIOJIb30BaTh
MOJTY4YECHHBIE 3HAHUS JJIs1
MIPUHATHS TPAMOTHBIX
pelieHuit mpobiiem B
CUTYalMSIX, CBI3aHHBIX C
XUMMEH;

-YMETh OCO3HABATh
OMNACHOCTh BO3JCHCTBHUS Ha
KUBbIE OPTraHU3MbI
ONPEICIECHHBIX BEIIECTB,
MMOHMMAas CMBICJT TTOKa3aTens
MpEIEIbHON TOMyCTUMON
KOHLICHTPALINH, U TIOSICHATH
Ha IPUMEPAX CTIOCOOBI
YMEHBIIICHUS U
NPENOTBPALLICHUS UX
BPEIHOTO BO3JICHCTBUSA HA
OpraHu3M YEJIOBEKA.




1.2. ®opma npPoOMeXKYTOUYHOM aTrTecTAUM  O0ydyawouierocsi 1o
AUCHUILIAHE

dopMamMu TPOMEKYTOUHOM aTTECTAllMM MO JUCLHMUIUIMHE SIBISIOTCS Jpyras
dopma  (koHTponbHas  pabora) (1 cemecTp) W 3a4eT C  OLCHKOM
(muddhepeHnrpoBaHHbIi 3a4eT) (2 ceMecTp), KOTOPBIA MPOBOAUTCS B MHUCHMEHHOM

dbopme.

1.3. OueHo4yHbIe MATEPHUAJIBI IJIs1 IPOBeeHNs POMEKYTOUHOMH aTTecTAlNU
o0y4yaruuxcs no TUCHUILINHE
1 cemecTp
Konbl kouTposmmpyembix komnerenuuii: OK 01, OK 02
dopma KOHTpoJs: apyras popMa KOHTPOJIs (KOHTpOJIbHAsS paboTa)

KontponbHas padora

1. U3 npenio:keHHOro mepeyHsi BbIOepUTEe IBAa Psijia BelIECTB, ¢ KAXKIAbIM M3
KOTOPBIX pearupyeT rHAPOKCH] Dapusi.

1. NaCl,Na,SO,,Na2CO;

2. Zn0,K20,CO,

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

4. HNO3,K;S0,4,NaOH

+ 5. H2S0,,CO,,CuCl,

Ortsert: 3, 5.

Pemenue:

I'mppokcun ©Oapusi Ba(OH), — 93TO CHIBHOE OCHOBaHHE, KOTOPOE MOXKET
pearupoBaTh:

- C KUCIIOTaMU;

- ¢ cosiMu (ecni 00pa3yeTcst 0CaZoK U Ta3);

- ¢ aM(OTEPHBIMH TUPOKCHIAMH;

- C KUCIIOTHBIMU OKCHJIaMHU.

Paccmorpum kakabii psa:

1. NaCl,Na,S0,, Na,CO; - HE MOAXOAUT, TaK KaK ¢ STUMHU BEIIECTBAMU PEaKIUU HE
UIYT.

2.7n0,K,0, CO, - ue Bce BemecTBa pearupyiot ¢ Ba(OH),

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

- AI(OH); (amdorepHbIit runpokcu) pearupyer ¢ Ba(OH),

- HCI (kucnora) pearupyet ¢ 00pa3oBaHHUEM BOJBI U COJIH;

- CuS04 (conb) 06pazyet ocanok BaSO,

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

5. H,S0,4,C02, CuCl; - mogxoaur:

- H,SO, (kucnora);

- CO; (KUCIOTHBIN OKCHI);

- CuCl;, (comnb).



2. B npoOupky ¢ pactBopoMm couiu X, OKpamMBawmeid miamMsa B ¢GpuosieToBbIil
BeT, J100aBWJIM HECKOJbKO Kamejlb pacTtBopa BemectBa Y. B pesyabrare
peaknuu HaO0I0AaJM oOpa3oBaHue KEIATOro ocaaka. W3 mnpensioxkeHHOr o
nepeyHsi Bbi0epurte BemecTtBa X U Y, KOTOpble MOI'YT BCTYNIATh B ONUCAHHYIO
peaxkuuio.

+ 1. dpocdar kamus

+ 2. HUTpat cepedpa

3. xmopua meau(ll)

4. cepHas KUCJIOTa

S.ruzpokcun 6apust

OtBet: X — docdar kanmus (1), Y — Hutpar cepedpa (2).

Pemenue:

1. ®duoneroBoe OKpallMBaHWE IIJIAMEHU XapaKTepHO JIsi COCIMHEHUM Kaywus.
3HauuT, coinb X JIOJDKHA coJepkaTh Kaiuid. M3 mnpemioKeHHbIX BapHUaHTOB
noaXxoauT Tojibko ¢ocdar kanmmst K3PO,

2. XXénteii ocamok MOKeT 00pa3oBaThCs MpPU B3aUMOACHCTBUH (GocdaT-HOHOB C
noHamu cepebpa. [lpu peakuum ¢ocdara Kaaus ¢ HUTpaATOM cepedpa obOpazyercs
XKENTHIA ocanok pocdara cepedpa:

K3P0O, + 3Ag NO3 — Ag3P0O, | +3KNO,

OcranbHble BelleCTBA He MOAXOASAT:

- Xnopun meau(Il) naér 3enénplil mim romy0oil ocaiok.

- CepHas kucioTa He 00pa3yeT ocajaka ¢ pocharom Kamus.

- 'mapoxcun 6apus oO6paszyet Oenblit ocanok ¢ pocdaramu.

3. Kakmue BemiecTBa MOryT pearupoBarh JApYyr ¢ Apyrom?

1. H3PO, u HCI

2. HNO3 1 H,Si03

+ 3. H,S u HNO;

4. H2Si03 u H2SO,

5.H2S03 u H,S

OtBer: I3 npemyioKEeHHBIX Map BEIIECTB pearupoBaTth APYr C JPYroM MOTYT
tonbko HyS m HNOj3 (Bapuant 3).

DTO O0BSICHSAETCS TEM, UTO:

- CepoBonopon (H,S) — BoccTaHoBUTEIb

- AzotHast kucjora (HNQO3z) — CHIIbHBIN OKACITHTEND

Peaknus nporekaer o cxeme:

H,S + 8HNO3; —» H,S0O,4 + 8NO, + 4H,0

OcranbHbIe Tapbl BEIIECTB HE PEarupyroT Mexay co00i, TaK Kak:

1. Hz3PO, m HCl — o00e KHCIOTBI, HET OKHCIMTEIHHO-BOCCTAHOBHUTEIHLHOIO
TTOTEHIIHAaIa

2. HNO3; u H;SiO3 — a30THas KMCIIOTa HE pearupyer ¢ KpeMHUEBOW KHUCIOTON

3. HySiO; m HSO4 — 00¢ SBIAIOTCS KUCIOTaMM, HET JBIKYIICH CHIIBI JUIS
peaKIu

4. H,SO3 m H,S — 00e gBISIOTCA BOCCTAaHOBHMTEIAMHU, HET OKHUCIHUTEISA JJIs



MPOTEKAHUS PEAKLINHI
Takum 00pa3oM, eTMHCTBEHHAs BO3MOKHASI PEaKIUsl — ATO B3aUMOJICUCTBUE
CEpOBOJIOPOJIA C A30THOM KHUCJIOTOM.

4, U3 mnpeasiokeHHOr0 IepevyHsl BellecTB BbIOepUTEe JABa BelIeCTBA, C
KOTOPBIMH B3anMoeiicTByeT pacTsop HuTpara ceurua(ll).
1. cepebpo
2. cynbdar Oapus
+ 3. lonua Kanus
4. anieraTt KaJIus
+ 5.1MHK
Otser: 3 (flonun kanusi) U S (IUHK)
Pemenue:
PactBop nutpara cBunna (II) Pb(NO3), MoxeT BCTynarh B peakiuu oOMeHa U
3amMeleHus. PaccMoTpuM Kaxk10e BeIIecTBO:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOpo MeHee aKTUBHBIM MeTal,
YeM CBUHEIL.
2. Cynbdar 6apus (BaSO,) — HepacTBOPUM, IIOATOMY PEaKIvs HEBO3MOXKHA.
3. Vomun xamms (KI) — pearupyer ¢ oOpa3oBaHHEM OcCajJKa HOAUIa CBUHIA:
Pb(N03)2 + 2K — PbIz l + 2KN03
4. Anerar kamus (CH3COOK) — peakius He WIET, TaK KaK BCE HPOTYKTHI
pPacTBOPUMBI.
5. IMuHk (Zn) — Ooyiee aKTUBHBIA METaJlI, BBITECHSET CBHHEI M3 COIH: Zn +
Pb(N03)2 — Zn(N()g)z + Pb
Takum o6pazom, pactBop Hutpata cBuHLA(II) pearupyer ¢ Honumom kKanus (c
o0pa3oBaHUEM OCaJIKa) U IUHKOM (PEaKIusi 3aMeIeHUs ).

5. O0pa3yoTcsi TOILKO OHA COJIb W BOAA NMPH B3aUMOJENCTBUU H30BITKA
pacTBOpa rHAPOKCHAA KAJINS C:
1.Cl,
2. NO,
+ 3. CO,
4, Br,
5. SO,
Hpasuwiabnbiii otBeT: 3 (CO,)
Oo0bsicnenue: I[lpu B3ammopeiicTBun u30bITKa THapokcuaa kamuss (KOH) ¢
yraekucibiM razom (CO,) oOpasyercs TOJABKO OJHA COJIb — KapOOHAT Kajus
(K,COs) u Boma (H,O):
2K OH + CO, = K,CO3 +H,0
PaccMmoTpum nmouemMy nipyrue BapuaHThl HE TTOAXOST:
1. Cl, + 2K OH = KCI + KCIO + H,0 (obpa3yrotcs a8e coin)
2. 2NO; + 2KOH = KNO; + KNO3 + H,0 (o0pa3yroTcst 1B€ COJIH)
3. Bry + 2KOH = KBr + KBrO + H,0 (o0pa3ytoTcs 1Be com)



4, SO, + 2KOH = K,SO; + H,O (obpasyercs omHa coib, HO O5TO HE
€IMHCTBEHHBIN MPABUIILHBIN OTBET)

Tonbko B ciaydae ¢ CO, obOpazyercsi eAUHCTBEHHAs1 COJib (KapOOHAT Kalvs) W
BOJIa, UYTO COOTBETCTBYET YCJIOBUIO 33JaUH.

6. W3 mnpenyiokeHHOro TmepeyHsi BelllecTB Bbi0OepuTe /ABa BellecTBa, ¢
KOTOPBIMH B3anMoeiicTByeT pacTsop HuTpara ceurua(ll).
1. cepebpo
2. cynbdat Oapusi
+ 3. lonua Kanus
4. anerar Kanus
+ 5.1MHK
Otger: 3 (Monun kanusi) U 5 (IUHK)
Pemenue:
PactBop mmtpara cBunina (II) Pb(NO3), Moxker BCTynaTh B peakiud OOMEHa U
3amenieHus. PaccMoTpuM Kaxkoe BEIIecTBO:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOpo MeHee aKTHUBHBIM MeTalll,
YeM CBUHEIL.
2. Cynbdar 6apus (BaSO,) — HepacTBOpPHM, TOITOMY PEaKIHsi HEBO3MOXKHA.
3. Momun xamus (KI) — pearupyeT ¢ oOpa3oBaHMEM OCajka HOAMIA CBUHIA:
Pb(NOs), + 2KI — Pbl, | +2KNO3
4. Anerar kamus (CHzCOOK) — peakiust He ua€T, TaKk KaK BCE MPOIYKTHI
pPacTBOPUMBI.
5. IMuHk (Zn) — OoJiee aKTUBHBIA METalll, BBITECHSIET CBUHEI M3 cond: Zn +
Pb(NO3)2 — Zn(N03)2 + Pb
Takum oOpazom, pactBop HuTpata cBuUHUA(Il) B3ammopgeiicTByer ¢ HOAMAOM
Kanus (C oOpa3oBaHUEM OCaKa) U IIMHKOM (PEaKius 3aMeIeHMS ).

7. Cokpaménnomy nonnomy ypauenuro HCOsz— + Ca,+ + OH- = CaCO; +
H2O cooTrBeTcTBYET B3auMoO1eiiCTBHE MEKTY
1. KaIbIIMHUPOBAHHOM COMOM U TallIEHOW U3BECTHIO
2. XJIOPUJOM KaJblIUs U MUIIEBOM COIOM
+ 3. ruIpoKapOOHATOM KaJbIUsI U KayCTUYECKOU CO0M
4. XJIOpUJIOM KaJbITsl U OCHOBHBIM KapOoHaTtoM meau(1l)
S. IMIIEBOM COJIOM U M3BECTKOBBIM MOJIOKOM
OrtBet: 3 (ruapokapOOHAT KaNbLMS U KAyCTUUECKask COMIa).
Pemenue:

1. PaccMoTpuM cokpariéHHOe HOHHOE ypaBHEHHE:

HCO3 + Ca?* + OH™ = CaCO; + H,0

2. B ypaBHEeHUU y4acTBYIOT:

o rtuapokap6onar-non (HCO3—HCO3-);

o noH Kaneuug HCO3;

o THuapOKcHUa-uon OH™.

3. Tlpoananu3upyem BapuaHTHI:



Bapuanr 1: xanpuunupoBannas cofa Na,CO5; u raménas ussects (Ca(OH),):
« Na,CO3 maér CO%™,amne HCO;3 ;
e HE IMOAXOAMT.
Bapuanr 2: xjopun kaneuus (CaCl,) u numesas coga (NaHCO3):
o naér HCO3, Ho HeT OH™;
e HE IMOAXOIMT.
Bapwuanr 3: rugpokapoonar kanbuus (Ca(HCO3),) u kayctnueckas coga (NaOH):
« comepxur HCO3 u Ca??;
o maér OH™.
o TIOAXOJMT.
BapuanT 4: xj10puj Kajablus 1 OCHOBHOM KapOOHAT MeJu:
« Her HCO3.
e HE MOJXOAMT.
Bapuanr 5: numesas cona 1 U3BECTKOBOE MOJIOKO:
. mer Ca?t.
e HC IMOAXOIMT.

8. U3 npeasio:keHHOr 0 nepeyHsi BbIOepUTe 1BA BelIECTBA, KOTOPbIE pearupyrT
¢ pacTBOpaMH LIeJI04YeH.
+ 1.Fe
2.C
3. Cu
4. S
+5.2Zn
OtBet: 1 (Fe) u5 (Zn)
Mosicuenue: M3 mpeanoKeHHBIX BELIECTB C PAacTBOPAMM IIEIOYEH pPEarupyroT
xene3o (Fe) u nuHk (Zn). 910 00BACHSETCS TEM, YTO:
o Kene3o pearupyeT C pacTBOpaMu IIeJloueld TMpPU HArpeBaHUU C
00pa3oBaHNEM KOMILUIEKCHBIX COCTMHCHUN:
Fe + 2NaOH + 2H,0 —» Na,[Fe(OH)4] + H, T
o IlMHK aKTHBHO pearupyer C pacTBOpaMH IIEJI0Ye ¢ 0oOpa3oBaHUEM
LIMHKATOB U BBIAEICHUEM BOJOPOJA:
Zn 4+ 2NaOH + 2H,0 - Na,[Zn(OH),] + H, T
OcranbpHble BElIECTBA U3 CIIMCKA HE PEarupyroT ¢ PaCTBOPAMH IIEIIOYEH:
o Yraepon (C) He pearupyer
o Menp (Cu) He pearupyeT (CTOUT B PsiAy AKTUBHOCTH TIOCIIE BOJIOPO/IA)
o Cepa (S) He pearupyeT HaAPSIMYIO C PACTBOPAMU IIEIOYEH
9. M3 npeasiokeHHOro mepeyHsi BbIOepuTe JBa BelIeCTBa, C KOTOPHIMHU
pearupyer CoJIsHasi KHCJI0TA.
1. AgBr
+ 2. (NH,),CO3
3.1,
+4.7Zn
5. NaNO;



OtBet: 2 (NH,),CO;3 u 4 (Zn)
Pemenue:
Consinas xkucnota (HCI) pearupyet co cneayronMMu BEIIECTBAMU U3 CITUCKA:
1. (NH,), CO5 (xapbonatr ammonus) Peakuwms: (NH,), CO; + 2HCl - 2NH,CI +
H,0 + CO, IlpoucxomuT BbIACIEHHUE YTJIEKUCIOro rasa, oOpa3oBaHHE XJIOpUIA
aMMOHHUS U BOJIBI.
2. Zn (umnuk) Peaknws: Zn + 2HCl — ZnCl, + H, T [luHk Kak aKTUBHBIA MeTaJlT
BBITECHSIET BOJOPO/I U3 KUCIIOTHI, 00pa3ys XJIOpUI IIMHKA.
OcTtasibHBIE BEILIECTBA HE PEATUPYIOT C COJMTHON KUCIOTOM:
o AgBr (6pomun cepebpa) — HEpaCTBOPHUM B BOJIE
o |, (f1o1) — ManOaKTUBHBIN rajoreH
o NaNO;z (HuTpaT HaTpHs) — COJIb CUIIBHOM KUCJIOTHI, HE BCTYMAET B PEAKIIMIO
oOMeHa
10. Peaknyisi MFOHHOT0 00MeHA He MPOTeKAET MEXKIAY
2.NaHCO3 u NaOH
+ 3.HNO3 u Na,SO,
4. ZnSO, u HCI
5. NaBr u AgNOs;
Oteet: 3 (HNO3 1 Na,SO,)
Pemenue:
Pemenue:
PaccMoTpuM Kaxkyro mapy BEIIECTB U OMPEISINM, BO3MOXKHA JIM PEaKIIUsi HOHHOTO
oOMeHa:
1. Na,CO; + 2HCl —» 2NaCl + H,0 + CO, T Peakums mpoTekaer, Tak Kak
obpasyercs ra3 CO,.
2. NaHCO3; + NaOH — Na,CO3; + H,0 Peakius unér, odpazyercs CpeiHsisi COJib U
BOJIA.
3. HNO5; + Na,S0, — peakuus He UIET, TaK Kak:
o HET 00pa30BaHUs OCAIKA;
e HET BbIJICJICHUS Ia3a;
e He oOpasyercs ciadbli AJIEKTPOIUT. Bee mpoayKThl pacCTBOPUMBI.
4. ZnSO, + 2HCl — peakuust HEBO3MOXKHA, TaK KaK BCE BEILIECTBA PACTBOPHUMBI,
HO:
« Z7n?* me pearupyer ¢ HY;
« SO0Z™— me pearupyer ¢ Cl™.
5. NaBr NaBr + Ag NO; — AgBr | +NaNO; Peakuus uaér ¢ oOpa3zoBaHHeM
ocanka AgBr.

11. M3 npensiokeHHOro mepe4vHsl BelleCTB Bbi0epuTe JBa BelleCcTBa, €
KOTOPBIMH pearupyet ruapokcoxygopun xese3a(Il).

+ 1. NaClO

2. MgSO,

3. Fe(OH);



+ 4. HNO3
5.MgO
Pemenne:
I'uapokcoxnopun xeneza(ll) umeer popmyny FeOHCl. PaccMoTpum BO3MOKHBIE
peaKuu:
1. NaClO (rumoxmoput HaTpusi) Moxer okuciauth Fe?* mo Fe*': FeOHCl +
NaClO — Fe(OH)CI, + NaCl
2. HNOg3 (a3oTHas kuciora) pearupyer ¢ oOpa3oBaHHEM HHUTpaTa >Kelesa:
FeOHCI + HNO3; — Fe(NO3), + HCl + H,0
OcTanpHBIC BEIIECTBA HE PEarupyror:
o MgSO, — cynbdar Maruus He BCTyNaeT B peakiyio oOMeHa
o Fe(OH); — rumpokcun sxenesa(lll) He pearupyeT ¢ THAPOKCOXJIOPHIOM
xenesa(Il)
o MgO — okcun Maruus He pearupyeT B JaHHBIX YCIOBUSIX
Taxkum 06pa3om, mpaBUIbHBIE OTBETH — 1 1 4.

12. N3 npeaJioxKeHHOr 0 NepeyHsi BbIOepuTe ABAa PAa BelleCTB, ¢ KAXKIABIM U3
KOTOPBIX pearupyer pacTBop Kap0oHaTa HATpHS.
1. N,O5 u NO
+ 2. CO, mu HNO3
+ 3.HNO3 u KHSO,
4 HNO3 u K2SO,
5.Ba(OH), u C,H50H
Pemenne:
PaccmoTpuM Kak b1 psiji BEECTB:
1. N,O5 uNO,:
e N,05 + Na,CO; — peakuusi HE UIET
e« NO, + Na,CO3 — peakuus He UAET HATPAMYIO
2. CO, n HNOjs:
o CO, + Na,CO3 + H,0 — 2NaHCO; l(o6pa3yercs rupokapOOHAT HATPHS)
« HNO; + Na,CO3; —» NaNO3 + CO, T +H,0 (peakius uacr ¢ BbIICICHHEM
YIIIEKUCIIOTO rasa)
3. HNO3; u KHSO,:
HNO5; + Na,CO3; - NaNO3 + CO, T +H,0
« KHSO4 KHSO, + Na,CO; - K,SO, + Na,SO, + CO, T +H,0
4, HNO3 u K,S0,:
o HNO; pearupyer (cM. BblIIIIe)
o K,S0,4ne pearupyer ¢ Na,CO3, Tak Kak Bce MPOAYKThI pACTBOPUMBI
5. Ba(OH), u C,H;OH:
« Ba(OH), + Na,C0O; = BaCO3; | +2NaOH (o6pa3yercst ocanok)
o Otanon C,H;OH He pearupyer ¢ kapOOHATOM HaTpHs
Takum 00pa3om, TOJNBKO B psigax 2 u 3 o0a BellecTBa pearupyroT ¢ pacTBOPOM
KapOoHaTa HaTpHUS.



13. U3 npenJiokeHHOr 0 mepevyHsi BbIOEPUTE IBA Psiia BeleCTB, ¢ KAXKIBIM U3
KOTOPBIX pearupyeT pacTBop Kap0oHaTa HATpPHSI.
1. N205 u NO
+ 2. CO, u HNO;
+ 3. HNO3 u KHSO,
4, HNO3 u K;SO,
5.Ba(OH); u C,HsOH
Hemenue:
PaccMoTpuM Kaxkablil psi BELLIECTB:
1. N,05 u NO:
e N,0O5 + Na,CO; — peakuusi HE UIET
o NO + Na,CO3 — peakuust He HIET
2. CO, m HNOj:
CO, + Na,CO5; + H,0 — 2NaHCO; | (peakmus uuér)
o HNO; + Na,CO; — NaNO; + CO, T +H,0 (peakus unér).
3. HNO3; m KHSO,:
o HNO; + Na,CO; — NaNO; + CO, T +H,0 (peakius unér);
. KHSO, + Na,CO; — Na,S0, + K,S0, + CO, T +H,0 (peakius uuér).
4. HNO3;u K,SOy,:
o HNO; + Na,CO; — NaNO; + CO, T +H,0 (peakmus uner);
« K2K,S0, + Na,CO3 = peaxius HE UJIET.
5. Ba(OH), u Na,CO5 —:
« Ba(OH), 4+ Na,C0O; —» BaCO5 | +2NaOH (peakius unér),
o (C,H5;0H + Na,CO3 - peakius He UIET.

2 cemecTp
Konsl kouTposmmpyembix komnerenuuii: OK 01, OK 02, OK 04, OK 07
dopma KOHTPOJIA: 3a4eT C oreHKoN (auddepeHImpoBaHHBIN 3a9€T)
Bonpoce! k 3auery
CocraBbTe MMCHMEHHBINM OTBET Ha JBa BOIpoca (10 BEIOOPY)
1. CoBpemeHHast MOZIENIb CTPOEHHUS ATOMA.
2. DneKTpoHHass KOHPUTYypalus aToma.
3. Kitaccudukanuys XuMHIecKnX 3JICMEHTOB (S-, P-, 0-3J1eMEHTHI).
4. BanentHocth. KoBaneHTHast CBsi3b, €€ Pa3HOBUJAHOCTH M MEXaHU3MBI
oOpazoBaHus
(OOMEHHBIN U TOHOPHO-AKIEITOPHBIN ).
5. Monnas cBsa3b. Metaimmueckasi cBa3b. BogopoiHas cBsi3b.
6. M3oTormbl, 0CHOBHOE U BO30YXJICHHOE COCTOSIHHE aTOMa, THOPUIU3alHs aTOMHBIX
opOuTanei.
7. Ileprognyeckas cucteMa XuMuaeckux sinemenToB JI.. Menneneena.
8. Ilpornossr JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX DJIEMEHTOB.
9. Knaccudukarnuss ¥ TUMB XUMHYECKUX PEAKIUA C Yy9acTHEM HEOPTaHHMYECKHUX
BELIECTB.
10. Mosnb Kak equHUIIA KOJMYECTBA BellecTBa. MossipHas macca.



11. 3akon ABorajpo.

12. Monspusiii 00beM ra30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B.

13. Teopust 3NEKTPOAUTUYECKOMN TUCCOLUALIUY.

14. Peakumm moHHOro oomena. CocraBieHHE peaKIuii MOHHOTO OOMEHa MyTeM
COCTAaBIICHUS WX TIOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.

15. Tmapomus coneil. 3HaueHWe THUAPOIM3a B OWUOJOTHYECKUX OOMEHHBIX
poLeccax.

[TpumeneHre TuIpoIn3a B MPOMBIIIEHHOCTH.

16. TlpeameT HEOPTraHUYECKOM XUMUMU.

17. B3auMoCBsI3b HEOPraHUYECKUX BEIIIECTB.

18. Knaccudukanus HEOpraHM4eCKMX BEIECTB.

19. TlpocTbie U CIOXKHBIEC BEIIECTBA.

20. OcHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHbI, THAPOKCUIbI, KUCIIOTHI, COJIH).
21. Homenknarypa ¥ Ha3BaHHE HEOPraHWYECKUX BEIIECTB WCXOIsi U3 HX
XUMUYECKON (OPMYIBI WM COCTaBIIEHWE XUMHUYECKOW (OPMYIIBI HUCXOAS W3
Ha3BaHM BEIIECTBA MO0 MEXKYHAPOIHOW UM TPUBHAILHON HOMEHKIIATYpE.

22. Kpucramnoruapatsl. ATperatHble COCTOSIHUS BELIECTBA.

23. Kpucramnunueckue u aMop(HbIE BELIECTBA.

24. Tunbl KpUCTAUTMYECKUX PEIICTOK (aTOMHAsi, MOJEKYJsIpHas, HOHHasi,
METaJUIMIecKas).

25. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOU
PELLETKH.

26. O0mne Gpusnveckre u XMMHIECKHEe CBOMCTBAa MeTaIIoB. CrIOCcOObI MOTY4EeHHUS.
27. 3HaueHne METAJUIOB ¥ HEMETAJUIOB B MPUPOJIE U KU3HEACITEILHOCTH YeI0BEKa
U OPTaHU3MOB.

28. Koppo3usi MeTannoB: BHIBI KOPPO3UH, CHOCOOBI 3alIUTHl METAIOB OT
KOPPO3UHU.

29. O6mue npeacTaBieHus] O MPOMBIIIJIEHHBIX CIIOCO0aX MOJYYCHHUS] XUMHUYECKUX
BENIECTB (Ha MpUMepe MPOU3BOJICTBA AMMHUAKa, CEPHOM KHUCIIOTHI).

30. YepHas u 11BETHAsI METAJUTYpPIHsl.

31. [Ilpenmer opraHuyeckod XUMHUHU. B3auMOCBSI3b  HEOPraHUYECKUX U
OpPraHNYECKUX BEILECTB.

32. XuMU4ecKoe CTpOEHHE KaK MOPSIOK COeIUHEHUSI aTOMOB B MOJIEKYJI€ COTJIAaCHO
UX BaJICHTHOCTH.

33. OcHOBHbBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX
coequnenu A.M. byrneposa.

34. YriepoHbIil CKeJIeT OpraHuYecKOi MOJICKYIIbI.

35. Monekynsipable U CTPYKTypHBIE (pa3BEpHYTHIC, COKpAIIEHHBIE) XUMHYECCKUE
dbopMyIbI.

36. 3aBUCHMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOI'O CTPOCHUS MOJIEKYJIL.

37. Mzomepus 1 n3oMephl (CTPYKTypHasi, reoMeTprueckas (IUc-TpaHC-U30Mepus).
38. Knaccudukarus 1 0cOOEHHOCTH OPraHUYECKUX PEaKIUu.

39. PeaknmonHsie IEHTPHI. Paukaibl.

40. [lepBoHaUaIbHBIC MOHATHS O TUIIAX U MEXaHU3MaX OPraHWYECKUX PEaKITui.

41. [TpumeHeHue U OMOJIOTUYECKAsE POJIb YTIIEBOIOB.



42. OKuCIeHNE YrieBOI0B — UCTOUHHUK SHEPTUU KUBBIX OPraHU3MOB.

43. O6nacTi MPUMEHECHHSI aMHUHOKHCIIOT.

44. [IpeBpailieHus O€IKOB MUIIU B OpraHU3Me.

45. Ponib OpraHnyecKoi XMMUM B PELIEHUH MTPOOJIEM MUIIEBOM OE€30M1aCHOCTH.

46. XuMHUYECKHE PEaKIiu.

47. Knaccuduxaruys XuMAYECKUX PEaKIuii: o (pa30BOMY COCTaBy (TOMOTE€HHBIC U
reTeporeHHbie), IO  HCIOJB30BAHMUIO  KaTanmu3aropa  (KaTAIUTUYECKUE U
HEKaTaJIMTHYCCKUE).

48. Posnp kaTtanu3aTopoB B IPUPOJIE U MPOMBIIIJICHHOM IPOW3BOICTBE.

49. Karanmuzatopsl 1 KaTanu3. Poib kataam3aTopoB B MPUPOAE U MTPOMBIIIIICHHOM
TIPOM3BO/ICTBE.

50. Kimaccudukamus XUMHUYECKMX  peakiuii: 1o  TemwioBoMY  dddexrty
(9K30TepMUUYECKHE, DHJIOTEPMHUYECKHE), 10 oOpaTuMocTd (oOpaTuMble U
HEOOpaTUMBIE).

51. TemnnoBbie 3P PEKTh XUMHUUECKUX PEAKIIUM.

52. TepmoxumMuyecKkre ypaBHEHUS.

53. Ilonsitue 06 SHTANBIHUK U SHTPOTIHH.

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

55. Ponb cMmelieHnst paBHOBECHSI B TEXHOJIOTMYECKHUX MPOIIeccax.

56. Ipunmun Jle Hlarense.

57. [lucniepcuble cucreMbl. Komnonaneie cuctemsl. MicTuHHBIE pacTBOPHI.

58. KauecTBeHHBIE XUMHUYECKHE pEAKIMH, XapaKTEpHbIE [JIsi OOHAPYKEHUS
HEOPraHMYECKUX BEIECTB (KATUOHOB U aHWOHOB).

59. CocraBneHue ypaBHEHUN peakuuii oOHapyxeHus katuoHoB [-VI rpynn u
AHUOHOB, B T.4. B MOJICKYJISIPHOW U MOHHOU (popmax.

60. Dxomormueckass 0€30MaCHOCTh TOCIEACTBHN OBITOBOH M TIPOW3BOJICTBEHHOMN
JeSITeIbHOCTH 4YeJIOBEKa, CBsI3aHHas ¢ MepepabOTKOM BEIeCTB; MOMCK M aHaW3
XUMHUYECKON MH(OPMAIIMH M3 PA3TMYHBIX HCTOYHUKOB.

TecroBoe 3a1anue Kk 3a4eTy

1. C opomoBoaopoaom HE pearupyer:
+ 1. 7Tan

2. DTUJICH

3. anleTuJIeH

4. OyranueH

2. K keToOHAM OTHOCHUTCH:

1. penon

+ 2. aleToH

3. IMKJIOT€KCaH

4. TanuH

3. ITaHOTI MOXKeT ObITH MOJTY4YeH:
+ 1. runparanuei 3THIICHA,

2. TUIPUPOBAHUEM ATAHA;

3. OpoMupOBaHUEM ATAHAJISA;

4. OKHCJIEHUEM dTAaHOBOM KMCJIOTHI.



4. ATOMBI Yyrjepoaa B COCTOSSHHM SP?>-THOPUAM3AIMM TNPUCYTCTBYIOT B
MoOJIeKYyJIe:

1. rekcana;

2. IEHTUHA-2;

3. IMKJIONIPONaHa;

+ 4. 6eH3ona.

5. Ilpu monHom c:xkuranum 4,4 r mpomaHa B HM30BITKE KHMCJIOPOAA MOKHO
NMOJIYYHTh (IIPH H. y.) ciaenywmuid o0bem CO5:

+1.6,72 m;

2.22.4 n;

3.224 1

4. 4400 n.

6. C 1me/104HBIMH METANIAMHU PearupyroT:

+ 1. cnupThl, adbAEruabl U KETOHBI,

2. QJIKUHBI, AJIKEHBI, AJIKAJUECHBI;

3. (eHomnpI, KapOOHOBBIE KUCIOTHI, CIUPTHI;

4. aMHHOKHCIIOTBI, MOHOCAXapHUbl, APEHBI.

7. IIpoMblllJIEHHBI NPOLECC NPOM3BOACTBA CEPHON KHCJIOTHI OOBIYHO
BKJIIOYaeT B celsl cjeayolue CTaIuu:

1. momydenue H,S, okucieHue ero OuxpomaToMm Kaius, NCUCTBUE IIEJIOYU Ha
MPOJIYKTHI PEAKIIUU;

2. cuHTe3 cynbdaTa HaTpusi, 00padOTKa MOJTYYCHHOU COTM a30THON KUCIIOTOM;

+ 3. nomydeHue JUOKcHAA cepbl, okucienue ero g0 SOz, pacTBOpeHUE
MOJIYYEHHOTO OKCHJA B BOJE;

4. HarpeBaHue mnupuTa 0€3 JOCTyNa BO3AYyXa, PE3KOE OXJAKICHHE MOTYyYEeHHOU
CMECH.

8. OrMmerbre Bapuant, B KoTopoM mnepeuunciensl TOJIBKO BemectBa,
pearupymoiye ¢ BOAHbIM PACTBOPOM IIEJIO4YM:

1. pochopnas xkucnora, ruapokrcu xenesa (II), okcun azora (V);

2. okcun meau (II), consiHast Kucnora, HUKEIb;

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

4. uuHK, cynbdat Oapust, ruapokcu xpoma (11I)

9. ATOMHAasI pelleTKAa XapaKTepHa JJIs:

1. HaTpus u a3ora;

2. XJIOpHU1a MarHusl 1 KpEMHUS;

3. anMasa ¥ TII0KO3bI;

+ 4. okcuna kpemuus (IV) u rpadura.

10. K peakuusimM 3amenieHlsl OTHOCUTCS:

+ 1. B3auMozIeiicTBUE 3TaHa ¢ OPOMOM;

2. peakuus ruapokcuaa kaus ¢ HF;

3. okucienue CO no COy;

4. peakuysi MeX1y alleTUIIEHOM U BOJIOH.

11. B npuBegeHHOM CHHCKe OTMeTbTe BAPHUAHT, B KOTOPOM Iepe4YHcC/IeHbI
TOJIBKO coexnnenusi, pearupyroime ¢ nNponaHoBoOH KUCJIO0TOM:

+ 1. (C,H50H, Ca(OH),, NaHCO,)



2. IpOMaHoH, XJIOp, HATPHUIA;

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

4. 6yTaHon-2, XJOPUJ KaJIbIUs, OPOM.

12. IlenTaH moABEpPIIM M30MEPU3ALUM, NMPOAYKT PeaKUMU AerWIPUPOBATH U
nonyunan yriaesogopox X (CsHg). Ioaumepmsamusi X M mocjaexyromiasi
00padoTKe NMPOIAYKTA cepoii 1aeT cJieaylollee BeuecTBo:

1. nonumnponuies;

2. CepOoyTIEPOS;

3. HOIUBUHUJIAIICTAT;

+ 4. pe3uny.

13. OrmerbTe JTIOZKHOE yTBep:Kkaenue:

1. ocHOBHBIE CBOICTBAa Yy METHJIAMMHA BBIPAXKEHBI TOpPA3/I0 CHIIbHEE, HEXKEIU Y
aHWINHA,

2. Ipy NOJIHOM CXKMTaHWHU 3TUJIaMUHA B Kucaopoe oOpasyrores CO,, Boja u a3or;
3. aHUJIUH MOKET OBITH MOITYYEeH U3 HUTpoOeH30a nerictBueM cmecu Zn + HCl;

+ 4. TMMETUIaMUH OTHOCUTCS K IEPBUYHBIM aMUHaM.

14. OT™MeTbTE HICTHHHOE YTBEpP:K/AeHHE:

1. v rmoKo03a, U GPYKTO3a pearupyroT ¢ aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa;

2. Kpaxmaa - NPUPOAHBIM MOJMMEP, MOJIEKYJBI KOTOPOrO COCTOSIT M3 OCTATKOB
caxaposbl;

+ 3. B xoze mporecca OpOXKEHHsI U3 TJIIOKO3bI MOT'YT OBbITh HOJY4YEHBI 3TAHOI,
YKCYCHAsl KUCII0Ta, MOJIOYHAs! KUCIIOTa;

4. BOJIOKHA IEJUTIOJI03bI - OCHOBHOM MCTOYHUK TJIFOKO3bI JJIsI OpraHU3Ma YeJI0OBEKa.
15. ®opmasnbaerua cnocodeH nNpopearupoBaTh ¢ KaxK/AbIM M3 BelleCTB:

+ 1. Hy, KMnO,, denou;

2. 04, HCN, 6en3ou;

3. CO,, Hy, Mg;

4. 3Ta”HoN, STUJICH, TaH.

16. Ilpy mieJ04HOM THAPOJIU3E€ HEKOTOPOr0 NMPHUPOIHOr0 BeHIeCTBA ObLIM
NMOJy4YeHbl TJIMIEPUH M HATPHeBbIe COJIM CTEAPUHOBOH M NAJIbMHTHHOBOW
KHCJI0T. ['uapoin3y ObLI MOABEPIrHYT:

1. Gesok;

2. XUTHH,;

+ 3. paCTUTENBHBIN KUD;

4. )KUBOTHBIN KUP.

17. CepoBonopon HE MoskeT ObITH CHHTE3MPOBAH NPH:

1. nelicTBUM CONSIHOW KUCIOTHI Ha cynbdu xene3a (11);

2. B3aUMOJICVICTBUH CEPBI C BOJOPOJIOM;

+ 3. NpPOIyCKaHUH BOJOPOJA YEPE3 CEPHUCTYIO KUCIIOTY;

4. obpabotke Na,S pa3daBieHHON CEPHOM KUCITOTOM.

18. OrmerbTe JIOJKHOE yTBep:kaenue:

1. B X01€ JOMEHHOro Ipouecca MPOUCXOIUT BOCCTAHOBIICHUE JKeJle3a U3 OKCHJIOB
o aerictsueM CO;

2. UIEeJNIOYHbIE METaUIbl MOTYT OBbITh TMOJYYEHBI 3JIEKTPOJIM30M PACILJIABOB
COOTBETCTBYIOIIUX COJIEH;



+ 3. ocHOBHOe chIpbe g mpousBoacTBa amomuuus - AlCl;, w3 koroporo
CBOOOJIHBINM METalI OJy4aloT AEUCTBUEM YIIIEPOaa;

4. mpu HAEKTPoSM3e BOAHOrO pactBopa cyibdara meau (II) ¢ wuHEpTHBIMU
AIEKTPOAAMU Ha KaTOJI€ BBIACIAETCS ME/b, @ HA aHOAE - KUCIOPO/I.

19. B psanyO - S - Se - Te:

1. yBenmu4HuBaeTCs SICKTPOOTPHUIATEILHOCTD, YMEHBIIIAETCS SHEPTHUSI HOHU3AIUH;

2. pacTeT BbICIIAS BAJEHTHOCThb, YBEIMYMBAETCA OOIIEE YHUCIO JJIEKTPOHHBIX
YPOBHEW;

3. HE U3MEHSeTCS YMCIO DJIEKTPOHOB Ha BHEIIHEM YpPOBHE, YMEHBIIAIOTCS
KHCJIOTHBIE CBOMCTBA COOTBETCTBYIOIIMX JETYYHX BOJIOPOAHBIX COEAMHEHUN;

+ 4. mamaer BJIEKTPOOTPULIATEIBHOCTh, YBEJIMYMBAIOTCS BOCCTAHOBUTEIbHbBIE
cBOIfcTBa HOHOB 2™,

20. K uyncity CWIBHBIX 3JIEKTPOJIMTOB OTHOCATCS

1. runpokapboHaAT HATPHsI 1 OPOMOBOIOPOIHAS KHCIIOTA;

2. MacnsiHasl KUCJIOTa U TUJIPOKCHUJT HATPUS;

3. xnopun menu (II) u kpemHUEBasE KUCIIOTA;

4. rugpokcur aMMOHUA U HUTpar xkenesa (111).

+ 5. cpeau MpeIOKEHHBIX BapUaHTOB HET HA0Opa, COCTOAIIETO TOJIBKO U3 CUIIbHBIX
AIEKTPOJIUTOB.

1.4. OueHouHnble MaTepuajbl AJs1 TMPOBeleHHs TeKylleil arrecTalMd H
PYOEKHOr0 KOHTPOJIA 00Y4AIOUIUXCS 10 U CHUIIIHHE

Pa3zges 1. OcHOBBI CTPOEHUS BelleCTBA

Tema 1.1. CTpoeHne aTOMOB XHMHMYECKHX 3JIEMEHTOB U MPHUPOIA XUMHYECKOH
CBSI3H

dopma TeKyLero KOHTpOJIs: TECTUPOBAaHUE, TPaKTUYECKas paboTa

Kon xourposupyemoii komnerenunu: OK 01

TecToBOE 3a1aHUE

1. XumMnueckasi CBsI3b B MOJIEKYJIaX CEPHOM KHUCJIOThI M 030HA COOTBETCTBEHHO
1. KoBajieHTHas MOJIIpHAs U HOHHAs

2. KOBJICHTHAS HETOJSIPHAS ¥ MOHHAS

+ 3. KOBaJIeHTHAas MOJISipHAsI M KOBAJICHTHAS HEMOJISIPHAS

2. Xumuyeckasi CBsi3b B MOJEKYJaX O030HA M XJOpPUAA KajJbIusl
COOTBETCTBEHHO

1. KoBajieHTHAs MOJISIpHAs U HOHHAsS

2. KOBaJICHTHAs MOJISIpHAs U KOBAJICHTHAs HETIOJISIpHAas

+ 3. KOBaJIEHTHAs HEMOJSIPHASI U MOHHAS

3. K d —s1emeHTamM oTHOCHTCS:

1.K

+ 2. Fe

3.S

4, Br

4. Atombl C 1 Si HMEIOT 0IMHAKOBOE YHCJI0

1. a5ekTpoHOB



2. BHEPreTUYECKUX YPOBHEN

3. HEUTPOHOB B SAIpe

+ 4. 3]IEGKTPOHOB HA BHEIIHEM SHEPrETUYECKOM YPOBHE

5. Css3b, oOpa3oBaHHasi 3a cyeT O0Opa30BaHUS OOIIMX JJIEKTPOHHBIX Map,
Ha3bIBaeTCsl

1. MeTasmmyeckon

2. IOHHOM

+ 3. KOBaJICHTHOM

6. K s-3j1eMeHTaM OTHOCUTCS

1.5

2. Br

3. Fe

+4. K

7. XuMu4yecKasi CBsi3b B MOJIEKYJIaX CePHOMl KHUCJIOTBI M XJIOPHAA aMMOHHUA
COOTBETCTBEHHO

1. xoBaneHTHas HEMOJIIPHAsA U HOHHAs

+ 2. KOBaJICHTHAs MOJsipHAs U HOHHAs

3. KOBaJICHTHAs MOJSIPHAsl U KOBAJICHTHAsI HETIOJISIpHAst

8. Ilyrem coeaxunenusi aroMoB moa Homepom 11 u 17 oOGpasyercsi BemecTBo ¢
XHMHUYECKOH CBA3BI0

+ 1. nonHoi

2. KOBaJIEHTHOM HEMOJSIPHOU

3. METaJUIM4YECKOU

4. KOBAJICHTHOM MOJISIPHOU

9. KoanyecTBO 3JIEKTPOHOB HA MOCJIAEAHEM JHEPreTHYeCKOM YPOBHeE
COOTBETCTBYET (J1J151 3JIEMEHTOB I'JIABHBIX MOATPYIIN)

+ 1. Homepy rpynmnsl

2. IOpAIKOBOMY HOMEPY

3. HOMEpY neproaa

10. Cpean BemecTB, ykazanubix B psaay CaO, HNO3, CI2, CO2 koan4yecTBoO
COCIMHEHHU M C KOBAJICHTHOM MOJSIPHOU CBA3HI0O PABHO

+ 1. nBymM

2. TpeM

3. yeThIpeM

11. Anma3y cooTBeTCTBYyeT

1. noHHast XuMUYeCKasi CBA3b

2. KOBaJICHTHAA MOJSIpHAs XUMHUYECKas CBSI3b

+ 3. KOBaJICHTHAs HEMOJIAPHAs XUMUYECKasi CBSI3b

12. IlyreMm coenuHeHusi aTOMOB mox HoMepoMm 1 u 8 oOpa3yercsi BemecTBoO C
XUMHUYECKOH CBA3BI0

1. KOBaEHTHOMN HEMOJSIPHOU

2. METAJUTNYECKOU

3. HIOHHOU

+ 4. KOBaJIEHTHOMN NOJIAPHOU

13. B psany xumnueckux 31eMeHToB Li—-Be—B—C merasuinueckue cBoiicTBa:



1. UBMEHSIOTCS IEPUOAUYECKHU

2. HE MEHSIOTCS

+ 3. ocnabeBaroT

4. yCUIMBAIOTCS

14. Cpeau BemectB, ykazanubix B psaay NH3, O2, HCl, SO2 koinuuyecTBo
COCIUHEHU M C KOBAJICHTHOH MOJAPHOU CBA3bI0 PABHO

1. yerblpem

2. nByM

+ 3. TpeM

15. CBs3b, 00pa3oBaHHasA 3a cyeT 00001EeCTBJIEHUSI BAJEHTHBIX 3JIEKTPOHOB,
Ha3bIBaeTcs

+ 1. KOBaJICHTHOM

2. METaJUIMYECKOMN

3. MOHHOU

IIpakTnyeckass padora: pelIeHME NPAKTUYECKUX 3aJaHUl Ha COCTaBJICHUE
AIEKTPOHHO-Tpadudeckux Gopmys 3JeMeHTOB 1—4 nmepuonoB. Pemenue 3aganuii Ha
WCIIOJL30BAaHUE XMMHUYCCKOM CHMBOJMKM M  Ha3BaHUMM  COCJMHEHMU  IIO
HOMEHKJIATYpE MEXIYHAPOJHOTO COI03a TEOPETHUYECKOW W MPHUKIAAHON XHMHUU U
TPUBUAJIbHBIX HA3BAaHUM JJII COCTABJICHUSI XUMHUYECKUX (HOPMYN JBYXaTOMHBIX
coeMHEHUN (OKCHJIOB, CYIb(UIOB, TUIAPUIOB U T.II.) U APYTHX HEOPTaHUYECKHX
COCOUHECHUM OTIEIbHBIX KJIACCOB.

IIpakTuyeckas padora
CocraBnenue ¢GopMyin 1 HOMEHKJIATypa HEOPTraHUYECKUX COCTMHEHUI
Heab padoTsl
Hayuutbcs cocTaBisiTh 3J€KTpOHHO-Tpaduueckue (HOpMyIbl IJIEMEHTOB TMEPBBIX
YEThIPEX MEePUOO0B, UCIOIL30BaTh XUMHUYECKYIO CUMBOJIMKY U HOMEHKJIATYPy ISl
cocTaBieHUs POpMYJ HEOPTaHUUECKUX COCTUHEHUH.
Teoperuvyeckue OCHOBBI
DJIeKTpOHHO-Tpadpuueckass ¢opMyaa — 3TO CXEMATUYECKOE U300paKeHUe
pacnpeeneHus AIEKTPOHOB O OpOUTAIISIM aToOMa WJIM UOHA.
OcCHOBHbIE MTPaBUJIa COCTABJICHUS:
e DOJICKTPOHBI 3alONHSAIOT OpPOUTANIM COrJACHO NPUHIMINY HAUMEHbBIIEH
SHEPruuy;
e Ha OJHOHW OpOWTAIM MOXKET HAXOIWUThCI HE OoJee IBYX DIEKTPOHOB
(mpunumn Iaymm);
e DJIGKTPOHBI PacHoIararoTcs TaK, YTOObl MAKCUMHU3UPOBATH YHUCIIO JIEKTPOHOB
C OJTMHAKOBBIM CITUHOM (TpaBWii0 XYyH/A).
IHopsinok BbINOTHEHUs PadOThI
1. CocraBieHue 3J1eKTpPOHHO-TPpadpuyeckux Gpopmy.r:
o OMNPEHENHTE YUCIIO JIEKTPOHOB B aTOME I10 MOPSIAKOBOMY HOMEDY;
o pacHpeienuTe dBIEKTPOHbI IO  SHEPreTUYECKHMM  YPOBHSIM U
MOYPOBHSIM;
o H300pa3uTe rpauIECKH C MOMOIIBIO SYEEK U CTPEIIOK.



2. Padora ¢ XuMHUYecKOil HOMEHKJIATYPOii:
o U3Yy4HWTE TIpaBWJA COCTaBlIeHUS (OPMYT OKCHAOB, CyIb(PHUIOB,
TUAPUJIOB,;
o Hay4YHTECh OIPENEISATh BAJICHTHOCTh 3JIEMEHTOB;
o OCBOMTE mpasuia cocraBieHus HazBanuu no [UPAC.
3. IlpakTuyeckue 3a1aHNs:
3apnanme 1. CocrtaBbTe d3JieKTpoHHO-Tpaduueckyro gopmyny aroma xiopa (Cl).
Pemenue:
o IlopsiakoBeiit HOMep: 17
« DnekTponHas popmyna: 1s?2s22p®3s23p°
o DJEeKTpOHHO-TpaduyecKas:

3ypoBennb: 1] 1] 1

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

2s 2p
lypoBens: 1]

1s

3aganue 2. CocraBbre hopmyny okcuaa kanbius (CaO). Pemenue.
o Banentnocts kaapius: 11
o BanentHocts kucmopona: Il
o ®opmymna: CaO
3aganue 3. HazoBure coenunenue Fe,05. Pemenune. Oxcun xenesa (111).
KoHTpo/sibHbIE BONIPOCHI
1. Yro Takoe snekTpoHHO-Tpaduueckas Gpopmymna’?
2. Kakue nmpaBuia He00X0UMO COOJIIOIATh TIPH COCTaBIECHUH (GOopMy?
3. Kaxk onpenenuTs Bal€HTHOCTb JeMeHTa?
4. Ha3oBUTE OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCTUHEHUIN 1 X (POPMYIIbI.
5. B uém ormmune HomeHnknarypel [UPAC oT TpuBHaJIbHBIX Ha3BAaHUN?
TpeOoBaHusi K OTYETY
B omuéme 0onsicrvl 6bimo:
e 1I€J1b pa0OTHI;
 BBINOJIHEHHbIE 33]JIaHUS C TOAPOOHBIMU PEIICHUSIMU;
e OTBETHI HA KOHTPOJILHBIE BOIIPOCHI;
e BBIBOBI 10 padoTe.

IIpakTuyeckas padora Ne 1 C peruenuem
Tema: Pemenue mnpakTUYeCKHX 3aJaHU HA  COCTaBICHUE  BJIEKTPOHHO-
rpaduueckux popmyi anemeHToB 1-4 meproaos.
Heab padorbi: 0TpabOTaTh HABBIKK 3aMOIHEHUS SJECKTPOHHBIX 00O0JIOYEK aTOMOB
AJIEMEHTOB [IJIi YMEHHS YCTaHaBJIMBaThb CBSI3b MEXKIY CTPOCHHUEM aroMa |
CBOMCTBAMHU BJIEMEHTOB
OoOopynoBanue:
1. YuebHuk
2. Terpanp



3. Pyuka

4. Ilepuognueckas cucreMa XUMU4IeCKnX 3neMeHToB [[.M. Menneneesa

5. biaHk ¢ 3agaHusIMHU

OcHOBHBIE TEOpETHYECKHE MOJTO0KEHHS

BcnioMHMM, 4YTO MBI 3Ha€M O CTPOCHUHM 3JICKTPOHHOM 000/104KH aTOMAa

1. DOnexkTpoHbl ¢ OJM3KUMM 3HAYCHUSIMU DSHEPrUU 00pa3yloT 3JIEKTPOHHbBIE
(9HEpreTHYecKue) ypoBHH

2.Yucmo DNEKTPOHHBIX YPOBHEW = HOMEpPY I€puoAa, B KOTOPOM HaXOIUTCA
XUMHAYECKUH DJIEMEHT

3.EMKOCTp 3JEKTPOHHBIX YpPOBHEN pa3nnuHa. MakCHUMalbHO BO3MOYKHOE YHCIIO
AIEKTPOHOB KaXKJOT0 YPOBHS BbIUMCIsieTcs 10 hopmye 2n2

Ilopsaook 3anonnenusn 31eKmMpOHHO20 YPOBHA AMOMOE MAJIBIX NEPUOOOE.

Umoovr cocmasumsb cxembl CMPOEHUSA IIEKMPOHHBIX 0007104EK AMOMOE c1edyem
PYKOB0OCHE06AMbCA CAEOYIOUWUM ATI2OPUMMOM:

a) onpeAenuTh 00IIee YUCIIO ITEKTPOHOB Ha 000JIOUKE MO TOPSAKOBOMY HOMEPY:

0) onpenenuTh YUCIIO0 IHEPrETUUECKUX YPOBHEH IO HOMEPY NEPHOJa;

B) OMPEIEINUTh YHCIIO JIEKTPOHOB HA KaXK/10M dHEPIreTHYECKOM YPOBHE, (MOJIb3YICh
dopmyoii 2n2).

Ha ocHOBaHMM BBIIIEU3II0KEHHOIO COCTaBUM CXEMbl CTPOCHUS JJIEKTPOHHBIX
00o0ouek aToMOB Majbix nepuoAoB. Padortaem ¢ [ICXD JI. 1. Menaeneena.

ATOM BOAOpOAA HMMEET MOPSAKOBBIM HOMEp 1, ciemoBarenbHO, MMEET OJIMH
JNEKTPOH. ATOM HaxoauTcss B | mepuone, cCilelIOBaTeIbHO, B aTOME OIUH
DHEPreTUYECKUM YpoBeHb. CXemMa paclpenesieHNs JIEKTPOHOB 10 SHEPreTUHYECKUM
YPOBHSIM:

+1)1

3anucvieaem 3apa0 amomno2o aopa, 3amem cmasum cKOOKy, CUMEOIUUPYIOULYIO
INEKMPOHHBLU YPOGEHb, PAOOM CO CKOOKOUW GHU3Y Chpaéa nuuwiem Hucjio
INEKMPOHOB, HAXOOAWUXCA HA OAHHOM YPOBHe.

Pacnpenenenue 3n€KTPOHOB MO SHEPTETUUYECKUM YPOBHSAM MOXKHO 3aIIMCAaTh NHAYE:
+1H, 1e-

ATOM reyusi UMeeT IMOPSAKOBBIM HOMEp 2, CIEAOBATEJIBHO, UMEET 2 JJIEKTPOHA.
Atom Haxomutcs B | mepuone, CleIOBaTEIbHO, B aTOME OJWH JHEPreTHYECKUI
ypoBeHb. CxeMa pacnpeieseHUs AIEKTPOHOB 10 SHEPreTHUYECKUM YPOBHSAM

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

ATOM JIMTHSl MMEET NOPANKOBBIM HOMEDP 3, CIEAOBATEIBHO, UMEET 3 3JIEKTPOHA.
Tpu anekTpoHAa HE MOT'YT IIOMECTUTHCS HAa NEPBOM JHEPrETUYECKOM YPOBHE, T. K.
€ro MakcHUMallbHasi EMKOCTh paBHa 2e- ( cornacHo ¢opmyie 2n2). CnenoBaTenbHO,
TPETUI ANEKTPOH CPOPMHUPYET BTOPOMl SHEPreTHUECKHUM CIOW. DTOT ciod Oyaer
UMETh OONBLINN pasnuyc, YeM MEepBbIA. DTO JAEUCTBUTENBHO OTBEYAET IMOJIOKEHUIO
mutus B [ICXO:

aTOM HAaXOAMUTCSA BO 2 TMEPUOAE, CIENOBATEIBHO, B ATOME JBa JYHEPreTUYECKUX
ypoBHs. Cxema

pacnpeneneHus AIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM:

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

3aganmue:



3apanue 1. 3amojgHUTE HEIOCTAIOIIME AJIEMEHTHI TaOIMIbI, HW300pa3uB CXEMBI

CTPOCHH aTOMOB 3JICMCHTOB BTO

Oro MepHoJIa:

Homep Komnuectso CumBon Oomee Pacnpenenenue
nepuozaa DHEPreTUYECKUX | IJEMEHTA, €r0 | KOJWYECTBO | DJJIEKTPOHOB IIO
YpOBHEN = HNOPSAKOBBI | DJIEKTPOHOB | SHEPreTUYECKUM
HOMEpPY HOMEp YPOBHSAM
nepuoaa
2
2 3Li 3
Li+3)2)1
4Be +4 Be +4)2)2
4
?
oB 3) ?
?
6C 6 ?
?
7N 7 ?
?
80 8 ?
?
9F 9 ?




+10Ne, 2e-

10Ne 10

Ne +10 )2 )8

Kpurepun:

3a KaxIplid BEPHO 3aMoIHEHHOE 3aaHue — 1 6ami. MakcuManbHOe KOoJ1-BO OaJlsIoB
-10

Orenka «5» - 9-10 6

Ouenka «4» - 7-8 0

Orenka «3» - 5-6 0

OreHka «2» - MeHee 5 0aIoB

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

Omnpenenute, B KaKOM ITEPHOJIC HAXOATCS aTOMBI

2. Ompenenure XUMHUYECKHI SJIEMEHT, HMMEIOIIMM CJeayIolee pacipeiesieHue
3JICKTPOHOB:2e-, 8e-, 3e-

3. B kakoMm mepuojie HaxOASTCS aTOMbl, MUMEIOLIWE CIEAYIOIIee pachpeaciiCHUue
3JICKTPOHOB I10 YHEPreTHYEeCKUM YPOBHAM: a) 2,2;0)2,4;B) 2,8, 1;1) 2,8, 8,2

4. Onpenennre XUMHAYECKUN DIIEMEHT, HWMEIOLIMM CIEAYIOLIEE PpACIPEICIICHHE
AIEKTPOHOB:

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

5. OnpenenuTe 3JEMEHT M0 CISAYIOUUM MPU3HAKaM: a) 2 dJIEKTPOHHBIE 000JI0UYKH,
Ha TocyieHeN 3 aJekTpoHa; 0) IBE SJEKTPOHHBIE O0OJIOYKH, HA TOCIEAHEH — 6
AJIEKTPOHOB; B) TPH JIEKTPOHHBIE 000TOUYKH, HA TMIOCIETHEH S5 SJIEKTPOHOB

JTAJI0OH OTBETOB:

1[.Ecniu 3TO0 artom, CcleIOBaTEIbHO YHCJIO BJIEKTPOHOB = YHUCIY HPOTOHOB =
MOPSIKOBOMY HOMEDY.

OtkpeiBaem IICXD u mo HOMeEpy 3JIEMEHTa HaxOAUM NEPHUOJ, B KOTOPOM OH
pacnoyiaraercsi. A 3aTeM pacrpeasieM AJIEKTPOHBI 0 SHEPTeTUYECKUM YPOBHSIM.

a) +13umm 13Al, 2e-, 8e-, 3e-, 3 nepuon

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

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

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

2.ATom uMeeT 3 3JIeKTpOHHBIE 000JI0UKH, clieoBaTeIbHO HaxoauTcs B I nepuone.
[TopsiKOBBIN HOMEP MOYKHO OIPEACIINTh, BHIYUCIUB 00IIIEe YUCIIO IJICKTPOHOB (OHO
PaBHO CyMME€ DJIGKTPOHOB Ha SHEPreTUYecKuX ypoBHsX). CymMma 3JeKTpoHOB =13,
510 amoMuHui Al




3.a) aBe 00O0JIOYKH - BO BTOPOM; 0) JIB€ 000JIOUYKH — BO BTOPOM; B) 3 00OJIOUKH — B
TPETHEM; T') YETHIPE OOOJIOUKU — B YETBEPTOM

4.CymmupyeM Bce DJIEKTPOHBI, HAXOISAIIMECs Ha SHEPreTUUECKUX YpOoBHIX. Yucio
AJIEKTPOHOB = MOPSIKOBOMY HOMEPY aToMa
a)6e-—6C0)10e-—10NeB)13e-— 13Alr)19¢-— 19K

5.a) 2 obonouku — cxema: X e- , 3e- — [X e - - 3T0 2 sneKTpoHa (HA TEPBOU
000J109Ke MakCUMaJIbHO 2e- ) | — BOCCTaHOBJICHHAas cxema: 2e - , 3e- — oOiee
YUCJIO AJIEKTPOHOB PaBHO 5 — MOPSAKOBBIA HOMEP

anemMeHTa 5 —310 0op SB.

0) 2 obonoukn — cxema: X e- , 6e- — [X € - - 3TO 2 3eKkTpoHa (Ha MEpBOM
000J104uKe MaKCUMaJbHO 2€-) | — BOCCTAaHOBJICHHas cxema: 2e - , 6e- — o0iiee
YHCIIO 3JIEKTPOHOB PAaBHO 8 —> TMOPSAJIKOBBI HOMEp dJIeMEHTa 8 — 3TO KHCJI0PO]
80

B) 3 oOomouku — cxema: Xe-,Ye-,Se-— [Xe - - 3T0 2 3jeKTpoHa (HA MEPBOM
000/104K€E€ MaKCUMAaJIbHO - 2€ - |

Ha BTOpPOM 000JOYKE MaKCHUMalbHO - 8¢ -, T. K. 00€ OHHM 3alOJHEHbI| —

BOCCTaHOBJICHHAas cxema: 2e-, 8e-, Se- — oOmiee 4ucio 3JeKTPOHOB paBHO 15 —
MOPSAJIKOBBIA HOMED 3eMeHTa 15 — 31o dochop 15P

Tema 1.2. Ilepuoanuyeckuii 3axoH u Tabauna /I.U. MenaeneeBa

dopmMa TeKylIero KOHTPOJISA: TECTUPOBAHUE, ITPaKTUYECKas paboTa

Kon xourposnupyemoii komnerenuuu: OK 01, OK 02

TecroBoe 3aganue:

1. Yem omnpenejsierci MeCTO XHMHMYECKOr0 3JIEeMEHTa B IEePUOIUYECKOI
cucreme?

1) KOTMYEeCTBOM 3JIEKTPOHOB HA BHEIIHEM dHEPreTHUECKOM YPOBHE aroma

2) KOIMYECTBOM HEUTPOHOB B SIIpE aToMa

+ 3) 3apsoM sjipa aToma

4) maccoit aToma.

2. Jliig 3J1eMeHTOB IJIABHBIX MOATPYNII YHMCJIO 3JIEKTPOHOB BO BHEIIHEM CJI0€
PaBHO:

1) uucy HEUTPOHOB

2) HoMepy neprojia

3) 3apsiny siapa aToMa

+ 4) HoMepy IpynIbl

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

1)5

2) 2

3)7

+4) 14

4. B arome Harpusi pacnpejejieHHe 3JIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM
COOTBETCTBYET PSIAY YHCEJI:

1) 2; 6; 3

2)2;8;2;1

3)1;8;2



+4)2;8;1

5. B kakom paaAy XUMHYECKHE IJIEMEHTHI PaclmojJ0KE€HbI B MNOPHAAKE

BO3PACTAHUSA UX ATOMHBIX PAINyCOB?
1)N,B,C

+2)N, P, As

3) Na, Mg, K

4) B, Si, N

6. B kakoM psay XuMHYeCKHe 3JJIEMEHTbl B MOPSIAKE OCJHA0JeHHsl HX

HEMeTAVINYeCKHUX CBOHCTB?

1) Be—m B—C

2)Ga— Al—> B

3) S—>Cl— Ar

+4)Cl - Br— |

7. B paay okcugoB Na2O — MgO — SO2 cBoiicTBa U3MEHSAKOTCH OT:
1) KUCIOTHBIX K aM(pOTEPHBIM

2) am(pOTEepHBIX K OCHOBHBIM

+ 3) OCHOBHBIX K KUCIOTHBIM

4) KUCIIOTHBIX K OCHOBHBIM

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

+ 2) IIIA rpynmsl

3) IV nepuona

4) IT nepuona

9. 3apsax AaApa aTOMa paBeH YUCIY:

+ 1) npoToHOB

2) 3JIEKTPOHOB BO BHEILIHEM 3JIEKTPOHHOM CJIO€

3) HEUTPOHOB

4) sHEepreTUYeCKUX ypoBHEH

10. Yucj10 npOTOHOB B aTOME PaBHO:

+ 1) uncy 31eKTPOHOB

2) OTHOCUTEILHON aTOMHON Macce

3) uncay HEMTPOHOB

4) 4ncny 3aroIHEHHBIX 3JIEKTPOHHBIX CIOEB

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

2) 2

+3)3

4)4

12. Cxema pacmpeneseHusi 3JIEKTPOHOB IO JJIEKTPOHHbIM cJiosiM 25 8; 7;

COOTBETCTBYeT aTOMY:
+ 1) xsopa

2) dropa

3) kucnoponaa

4) cepnl



13. B kakom psay XUMHYECKHE JJEMEHTbI PACIHOJ0KEHbl B TMOPSAIAKE
YMeEHbIIEHNsI UX ATOMHBIX PAJINyCOB?

1)B,N,P

2) O, S, Se

+3)Br,Cl,F

4)CI, S, P

14. U3MeHeHMe CBOWCTB OT METANIMYECKHX K HEMETAIMYEeCKUM MPOUCXOAUT
B pAYy:

1) Mg— Al — Si

2)C—->B—Li

3) Ba— Mg — Ca

+4)P — Si— Al

15. B psaay rugpokcuaoB Al(OH); — Mg(OH), — NaOH cBoiicTBa
THIPOKCH/I0B U3MEHSIOTCH OT:

1) OCHOBHBIX K KHCJIOTHBIM

2) aMm(pOTEepPHBIX K KUCIOTHBIM

3) KUCTIOTHBIX K aM(pOTEPHBIX

+ 4) aM$pOTEpHBIX K OCHOBHBIM

16. DaemenT oOpa3syer Jerydee BoaopoaHoe coenuHenue RH . @opmyaa ero
BbICILIET 0 OKCH/A:

1) RO2

2) R205

3) RO3

+ 4) R207

IIpakTuyeckas padora: penieHue NPaKTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX
3aJaHUN  Ha XapakTepU3allMi0 XUMHYECKMX OJJEeMEHTOB «Mertammyeckue /
HEMETAJIMYECKUE CBOMCTBA, AJIEKTPOOTPULIATEIIBHOCTh M CPOACTBO K DJIEKTPOHY
XUMUYECKUX DJJIIEMEHTOB B COOTBETCTBHE C HUX OJJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B  MEPUOJUYECKOM CUCTEME XHMHUYECKux diemeHtoB J[.I.
Menpaeneesar.

eab padoThi: 0TPA00TATH MOHATHUS BJIECKTPOOTPUIIATENHLHOCTD U CPOJICTBO
K DJIEKTPOHY XMMUYECKUX IJIEMEHTOB, YMEHUE J1aBATh XAPAKTEPUCTUKY JIEMEHTOB
M0 METAUTMYECKUM, HEMETAIUTMYECKUM CBOMCTBAM, IO JIEKTPOOTPUIATEILHOCTH U
CPOACTBY K DJJEKTPOHY B COOTBETCTBUE C HX DOJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B TMEPUOAUYECKOM CHUCTEME XHUMHYECKHX dieMeHtoB JI..
MenpeneeBay.
OoOopynoBanmue:
1.YueOHuk
2. Terpanp
3.Pyuka
4 .Ilepnoanueckas cucreMa XuMu4eckux neMeHnToB [[.M. Menneneesa
S.biank ¢ 3agaHUsAMU
OcHOBHbBIE TeOpeTHYECKHE MOT0KEHUS:



B 1869 rony /I. 1. MenzeneeB Ha OCHOBE JIAHHBIX HAKOIJICHHBIX O XMMUYECKHUX
3JeMEHTax CPOPMYIUPOBAT CBOM MEPUOJUUYECKUN 3aKoH. Torja OoH 3Bydall Tak:
«Ceoticmea npocmuix mej, a maxkyice Qopmuvl U C80UCMEA COCOUHEHUU D]IeMEHMO8
HAX00SIMC 8 NepUuoOUYecKoU 3aBUCUMOCMU OM  GEeIUYUHbI AMOMHbIX MACC
anemenmosy. OueHb nonaro ¢uzndeckui cmbicn 3akoHa JI. M. MenneneeBa ObLl
HETOHSITEH.

Bcé BcTano Ha cBoM MecTa 1mocie OTKphITHS B XX BEKE CTPOEHHUS aTOMa.
CoBpeMeHHast (popMy/JIMPOBKA NMEPUOAUYECKOr0 3aKoHa: «CBOICTBA MPOCTHIX
BEIIECTB, TaKXke (OpMBI W CBOWCTBA COCAMHEHMM »JJIEMEHTOB HAaXOIATCS B
NEePUOANYECKON 3aBUCUMOCTH OT BEJIMYUHBI 3apsjia sipa aToMay.

3apsan  sapa  aromMa paBeH YWCTy TPOTOHOB B siape. Yuciao MNpPOTOHOB
YPaBHOBEILIMBAETCS YUCIOM DJJEKTPOHOB B arome. TakuM o0pa3oMm, aToM
AJIEKTPOHEUTPAJICH.

3apsaa sigpa aroma B I[lepuomnueckoil Tabnuie — 3TO NMOPAAKOBBIN HoOMep
3JIEeMEHTA.

Homep mnepuona mnokas3plBacT YMCJI0 JIHEPreTHYECKHMX YPOBHEH, Ha KOTOPBIX
BPAILAtOTCS JIEKTPOHBI.

Homep rpynmbl MOKa3blBa€T YMCJI0 BAJEHTHBIX 3JIEKTPOHOB. i1 3JIEMEHTOB
[JIABHBIX TOATPYMIIT YHMCJIO BaJEHTHBIX 3JIEKTPOHOB PAaBHO YHCIY B3JEKTPOHOB Ha
BHEUIHEM HSHEPreTUYECKOM ypoBHE. VIMEHHO BaJIEHTHBIE 3JIEKTPOHBI OTBEYAIOT 32
00pa30BaHKE XUMHUECKUX CBSI3€H AJIEMEHTA.

XVMMHMYECKUE DJIEMEHTbl 8 TpYNIlbl — HWHEPTHBIE Ta3bl HMMEIOT Ha BHELIHEH
AJICKTPOHHOM  00oJouke 8§  3JeKTpoHOB. Takas dJEKTpOHHas  00OJOYKa
SHEPreTUYECKH BBITOJHA. Bce aToMbl CTpeMsATCA 3alOjJHUTh CBOK BHEUIHIOIO
AJIEKTPOHHYIO 000JIOUKY 70 8 3JIEKTPOHOB.

Kakue ke xapakrepucrtuku aroma meHsilorca B Ilepuonmyeckoit cucreme
nepuoau4ecKn’?

- [ToBTOpsieTCS CTPOEHUE BHEITHETO 3JIEKTPOHHOTO YPOBHS.

- Ilepuonuueckn MeHseTca paauyc aroma. B rpymnme paguyc yBeJMYMBAETCH C
YBEJIMYEHUEM HOMEpA IMEPHOJa, TaK KAK YBEJIUYMBAETCS YHMCIIO IHEPreTUYECKUX
ypoBHel. B mepuone cjaeBa HampaBo OyJeT MPOUCXOAUTh POCT aTOMHOTO SiApa, HO
NPUTSDKEHHE K Spy OyAeT OoJiblle U MO3TOMY PanyC aTOMa YMEHbIIAETCH.

- Kaxaplii aToM CTpEMUTCSA 3aBEPIINTH IMOCICIHUN SHEPTETUYECKUN YPOBEHBb. Y
a7eMeHTOB | rpynmsl Ha mocienHeMm cioe 1 snektpoH. IlosTomy uMm jerde ero
ornarb. A 3yeMeHTaM 7 TPyHIbl JIeTYe NMPUTAHYTH | HETOCTAIOIMU A0 OKTETa
ANEKTpOH. B Tpymme crnocoOHOCTh OTHaBaTh JJIEKTPOHBI OYIET YBETUYHBATHCS
CBEPXY BHM3, TaK Ka YBEJIMUMBACTCS PaJUuyC aToMa U NPUTSHKEHHUE K APy MEHBIIIE.
B nmnepuone cneBa HampaBO CHOCOOHOCTh OTAABAaTh 3JEKTPOHBI YMEHBIIAETCH,
IIOTOMY YTO YMEHBILIAECTCS PanyC aToMa.

- Uem Jerde aJ€MEHT OTJAeT 3JIEKTPOHBI C BHEIIHErO YpPOBHS, TEM OOJBbIIMMHU
METAUNIMYECKUMH CBOWCTBAMM OH O0OJIAZJaeT, a €ro OKCHIbl U THUAPOKCHIBI
001a1at0T OOJIBIIMMHA OCHOBHBIMHU CBOWCTBaMHU. 3HAUUT, METAJUIMYECKUE CBOWCTBA
B TpyNnax yBEJIMYHMBAKOTCA CBEPXY BHU3, a B Ilepuonax — crpasa HajeBo. C
HEMETANTMYECKUMH CBOMCTBAMH BCE HAOOOPOT.



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

B rpynne maruuii coceAcTByeT ¢ OepuiuiieM W KajabliueM (puc. 1). Maruuii cTrout
HIDKE, YeM OepWwUInii, HO BHIIIE Kajbllus B Tpynme. Y MarHus OoJbIie
METaJNTMYECKHUE CBOMCTBA, YEM Yy OepUIUIHSI, HO MEHBIIIE YeM y Kalibliusi. OCHOBHbBIE
CBOMCTBA €ro OKCHUJOB M THAPOKCHAOB HM3MEHSIOTCS Takxke. B mepuone HaTpuii
CTOMT JieBee, a aJlOMUHUN mnpaBee MarHusg. Hatpuit Oyner mposBisTh Ooblie
METAJUIMYECKUE CBOMCTBA, UY€EM MAarHui, a Mardui OoJjbllle, Yec aTloMUHUNA. Takum
00pa3oM, MOKHO CPaBHUTH JIFOOOH AJIEMEHT C COCE/ISIMU €T0 10 TPYIIE U IEPUOY.
KucnotHele © HeMETaUIMYECKHE CBOMCTBA H3MEHSIOTCS  MPOTHUBOIOJIONKHO
OCHOBHBIM U METAJUINYECKUM CBOWCTBAM.

CreneHb OKHMCJICHUS

B mpormecce oTmaum WM OpPUCOCIUHEHUS DJIEKTPOHOB aTOM MPUOOpETaeT
YCJIOBHBII 3apsii. DTOT YCJIOBHBIN 3apsi] HA3bIBAETCS CTEMEHbIO OKHCIICHHUS.

- IIpocThie BelecTBa 00J1a71aI0T CTENIEHBIO OKUCICHUSI pAaBHOU HYJIIO.

-  DJEMEHTBl MOTYT TIPOSBIISITh MAKCMMAJBHYK) CTEINECHb OKHUCICHHUS W
MUHUMAJIBHYI. MaKCUMAJIBHYI CTENIEHb OKUCJICHHS 3JIEMEHT IPOSIBISET TOTAA,
KOTrJIa OTHAA€T BCE CBOM BAJICHTHBIC JIEKTPOHBI C BHEUIHETO 3JIEKTPOHHOTO YPOBHSI.
Ecnu 4ynciio BaneHTHBIX AJEKTPOHOB PaBHO HOMEPY TPYMIIBI, TO U MaKCUMAaJIbHAs

CTEIIEHb OKUCJIEHUSI PaBHA HOMEPY I'PYIIIIBI.
rpyanw
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Puc. 2. [lonoxxeHne MBIIIbSIKA B TAOJIHUIIE

MuUHUMAJBHYI CTENEHb OKHUCJICHHS AJIEMEHT OyJeT MpOsBISATH TOTAa, KOrja OH
NMpPUMET BCE BO3MOXHBIE DBJEKTPOHBI JUISI 3aBEPLICHUS] 3JIEKTPOHHOTO CJOA.
Paccmorpum Ha mpumepe sneMenta No 33 3HayeHUsI CTENEHEW OKHUCIEHUS. JTO
MBIITBAK As. OH HaXOIUTCS B MATOW TyiaBHOM moarpyimie (puc. 2). Ha mocnennem
AJIEKTPOHHOM YPOBHE Yy HErO IISITh JJIGKTPOHOB. 3HAYMT, OTHABas WX, OH Oyjaer



MMETh CTeNeHb OKUciaeHus +5. Jlo 3aBeplIeHMs 3JIEKTPOHHOIO CIIOSl aToMy AS He
xBartaet 3 snexTpoHa. [IpuTsarusas ux, oH OyeT UMETh CTETIEHb OKUCTICHHUS -3.

Tlonooscenue rnemenmoe memainos u HEMEMAailoe 6 Hepuoduuecxoﬁ cucmeme
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Puc. 3. IlomoxeHne MeTaiioB U HEMETAJUIOB B TaOIUIIE

B nooounvix noarpymnmnax HaxonATcs Bce Mmemasiipl. ECIM MBICIEHHO IPOBECTH
ouazonanp om Oopa K acmamy, TO @bliie STOW JUATOHAIN B TIIABHBIX MOArPYyIIax
OynyT BCE HeMemasibl, a HUIHce YTON TUATOHATIH - BCE Memainwl (puc. 3).
Hcnonb3ysa [leproauyeckyro CUCTEMY, MOKHO OY€Hb MHOTI'O CKa3aThb 00 3JIEMEHTE.
MOXXHO CpaBHHUTB €ro C APYIMMH 3JEMEHTAaMU, ONPENEIUTh CTPOEHUE €ro aToma,
AJIEKTPOHHOM 000JIOUKH aToMa.

OnucaHue s1eMeHTa xjaopa

XapakrepucTHKAa XJIOpa 110 ero IoJoKeHHI0 B nepuoanyeckoit cucreme /1. U.
Menue_.y_egsa.

Puc. 4. [Tonoxxenue xjaopa B TabauIIe

35Cl 3nauenme TOPAIKOBOTO HOMepa 17 TOKa3bBAET YHMCIO TPOTOHOB 17 W
anekTpoHoBl7 B atome (puc. 4). ATomHas Macca 35 TMOMOXET BBIYUCIUTH YUCIIO
HedTpoHoB (35-17 = 18). Xiop HaXoguTCSs B TPEThEM NEPUOJE, 3HAYUT UYHCIIO
JHEPreTUYECKUX YPOBHEN B arome paBHO 3. Ctout B 7-A rpymnne, OTHOCHUTCS K p-
aJeMeHTaM. JTO HeMeTalul. CpaBHUBAEM XJIOP C €r0 COCENSMM IO TPYIIEe U I10
nepuoay. Hemerannuyeckue cBoiicTBa Xjopa OOJIbIIe YeM Yy CEpbl, HO MEHBIIIE, YeM
y aprosa. Xyuop 00ja1aeT MEHbILIMMU HEMETAJUINYECKUMU CBOMCTBaMHU, 4yeM (TOp U



OonpmMu, 9eM OpoM. PacmpenenuMm 3JIeKTPOHBI MO0 YHEPTETHYECCKUM YPOBHSIM H
HalWIIIEeM >JIEKTPOHHYI0 (opmyny. OOlee pacnpenesieHue 3JEKTPOHOB OyAeT
UMETh Takou BUJ (CM. puc. 5):
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Puc. 5. Pacnpenenenune 3neKTpoHOB aTOMa XJIOpa IO SJHEPreTUYECKUM YPOBHIM

OmnpenensieM BBICIIYIO U HU3LIYIO CTENEHb OKUCIEHHUS XJiopa. Bricmias creneHb
OKHUCJIEHUS paBHA +7, TaK KaK OH MOKET OTAATh C MOCJIETHETO AIEKTPOHHOTO CI0s 7
ANEeKTpOHOB. Hwusiasi cremeHb OKUCIEHUS paBHA -1, MOTOMYy 4YTO XJIOpY [0
3aBepiieHuss HeoOxomuMm 1 snektpoH. dopmyna Beiciiero oxcuga Cl1207
(KUCIOTHBIN OKcH), BogopoaHoro coenuaenus HCI.

[1naH XapakTepUCTUKU XUMUYECKOTO 3JIEMEHTA
1. CumBOn €EMEHTA.

2. IlopsinKOBBIA HOMEpP 3JIEMEHTA.

3. 3HaY€HHE OTHOCUTEIBHON aTOMHON MAaCChI AJIEMEHTA.
4. Yucno npoTOHOB, 3JIEKTPOHOB, HEUTPOHOB.

5. Homep nepuona.
6
7
8

. Homep u Tum rpynms! (Tum syiemMenTa s-, p-, d-, f- anemenr).
. Meramt wim HeMeTalll.
CpaBHEHHE CBOHCTB »3JIEMEHTa (METAUIMYECKUX M HEMETaUIMYECKUX) C

COCETHUMH 3JIEMEHTaMU IO MEePUOAY U TPYIIIIE.
9. Hamucatp pacrmpeneneHre 3J€KTPOHOB MO aTOMHBIM OpOMTAaIsIM — KBaHTOBYIO
qUuarpaMmmy.
10. Harmncath 31eKTpoHHYIO (hOpMYITy.
11. 3apucoBaTh pacnpeesieHIe JIEKTPOHOB MO SHEPTETUYECKUM YPOBHSIM.
12. OnpenenuTh BBICIIYIO CTENEHb OKUCIEHUS aToMa U (OPMYIy €ro BBICHIErO
okcuaa. Onpenenutb xapakTep okcujia (OCHOBHOU, KUCIOTHBINA, aM(OTEPHBIN ).
13. OnpenenuTs HUBIIYIO CTENEHb OKHUCIEHUS JJeMeHTa W (opMmyiay e€ro
BOJIOPO/IHOTO COEMHEHMUS (€CIH TaKOE €CTh).

DnekTpoorpuniatedbHocTh (D0) — 3TO  CHOCOOHOCTH aToMa MPUTATUBATH
BaJICHTHBIC JJIGKTPOHBI JPYroro aromMa B COEAMHEHUH, KOTOpas BBIPAKACTCS B
KOJIMYECTBEHHOM OJKBHBaJieHTe. B pe3ynbrare oOpasyercs XHUMHUYECKas CBS3b,
0003HAYAETCS TPEYECKOM OYKBOI € (YUTAETCS KaK «XH»).

[Ipumeyanue



BaxxHO He myTarh SJIEKTPOOTPHUIATEIBHOCTh CO CTENEHbIO OKuciaeHud. OHu
B3aMMOCBSI3aHbI, HO O0JIaJal0T CYIIECTBEHHbIMU paznuuusmMu. 290 — 3To
XapaKTEPUCTUKA 3JIEMEHTA, KOTOpPAasl MOKa3bIBAET, HACKOIBKO CUJIbHO BAaJIEHTHBIE
AJIEKTPOHBI yaepkuBatoTcsa aToMoM. CO — mepeMeHHasi BEIMYMHA, MOKa3bIBaoIIast
YCJIOBHBIN 3apsij] aToMa B BemiecTBE. MOXET ObITh MOJIOKUTEIBHON, OTPULIATEIbHOM
WJIM PABHOU HYIIIO.

DnekTpooTpuniatedbHocTh (D0) — 3TO CHOCOOHOCTH aromMa MPUTATUBATH
BAJCHTHBIE JJIEKTPOHBI JIPYroro aroMa B COEAMHEHUH, KOTOpas BBIPAXKAETCS B
KOJIMYECTBEHHOM OJKBHBaJeHTe. B pe3ynbrare oOpasyercs XuUMHUYECKas CBS3b,
0003HAYaAETCs TPEYECKOM OYKBON € (UUTAETCS KaK «XH»).

[Ipumeuanne
BaxHo He mnyrarh 3JEKTPOOTPULIATEIBLHOCTh CO CTENEHBIO OKUCIeHUsA. OHu
B3aMMOCBSI3aHbI, HO O0JIaJlal0T CYIIECTBEHHbIMU paznuuusimMu. D0 — 3To

XapaKTepUCTHUKA IJIEMEHTa, KOTOpas MOKa3bIBa€T, HACKOJIBKO CHUJILHO BaJICHTHBIC
AIEKTPOHBI yaepxkuBatoTcs atroMoM. CO — mepeMeHHas BeIMYMHA, TOKa3bIBAIOIIAs
YCIIOBHBIN 3apsij] aToMa B BemecTBe. MOXET OBITh TOJIOKUTEILHON, OTPUIIATEIIBHON
VI PABHOM HYJIIO.

3ananus:

JlaiiTe XapakTepUCTUKY TIO TJIaHy JFOOBIM TISTH U3 CICTYIONTUX JIEMEHTOB:

Menb, pocdop, xene3o, a3oT, cepa, KUCIOPO, Kalluid, aproH, MOJIUOAEH, XJIOp.
OTBeT K 32/IaHUAM

XapakTepUCTHKA XUMHYECKHUX 3J1eMEHTOB

1. Meanb (Cu)

- Mouoxkenue B IIC: 4 mepuox, | rpynma moOGOYHON TOATPYIIBI, MOPSAKOBBINA
HOMEp 29

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

- DieKkTponHoe crpoenne: [Ar]3d104s?

- du3uyecKkHe CBOICTBA: TUIACTUYHBIM METaUI 30JIOTUCTO-PO30BOIO IIBETA,
BBICOKAsl TEIIO- U 3JIEKTPONPOBOIHOCTD

- [IpuMeHeHnue: MPOU3BOJICTBO IIPOBOIOB, CIIJIABOB, B AJICKTPOTEXHUKE

2. ®ocdop (P)

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

- Macca: 30,974 a.e.m

- Ctpoenne: [Ne]3s23p3

- CBoiicTBa: HEMeETaJI, CYIIECTBYET B HECKOJIbKUX AJJIOTPOMHBIX MOAU(DHUKAIIMIX
(Oenblii, KpacHBIN, YEPHBIN )

- MHcnoab3oBaHuMe: TMPOU3BOJCTBO  yAOOpEHUI, CIHYEK, B XHMHUYECKOU
ITPOMBIIIEHHOCTH

3. Keaeso (Fe)

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

- Macca aToma: 55,845 a.em

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

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

- O01acTy MPUMEHEHUAA: METAJUTYPIusi, CTPOUTEIHCTBO, MATMHOCTPOCHUE
4. Azot (N)




- IMonoxenne B IIC: 2 mepuon, V rpynma, riaBHas NOATPYIIA, MOPSAKOBBIN
HOMED 7

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

- DieKkTponHas Koudurypamus: 1s22s?2p3

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

- XuMHYecKHe CBOMCTBA: MaJOaKTHUBEH, 00pa3yeT OKCH[bI, aMMHAaK, Aa30THYIO
KHCJIOTY

5. Cepa (S)

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

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

- Pacnipenesienne d1exTponos: [Ne]3s23p*

- Oco0eHHOCTH: HEMETAI JKEJITOrO I[BETa, CYHMIECTBYET B Pa3HbIX aJUIOTPOITHBIX
dopmax

- IIpakTMyeckoe nNpUMeHEHHe: TMPOU3BOJACTBO CEPHOW KHUCIOTBI, PE3UHBI,
yno0peHui

6. Kucsiopoa (O)

- lTonoxenue B IIC: 2 nepuon, VI rpynna, rmaBHas noarpynima, Ne§

- ATOMHOe CTpOeHHue: 3apsij sapa +8, 8 3JIEKTPOHOB, 8 MPOTOHOB, 8 HEUTPOHOB

- DiIeKTpOHHOE cTpoenue: 1s22s22p*

- OusnyecKkue XapaKTePUCTHKM: ra3 0e3 LBeTa, BKyca U 3amaxa, MoAJIep>KUBAET
ropeHue

- CBoOliCTBA: CUJIbHBIN OKUCIIHUTEN, 00pa3yeT OKCHJIbI

7. Kammii (K)

- Pacnosno:xkenne B IIC: 4 nepuon, I rpynmna rinaBHoi noarpynmsl, Nel9

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

- Kondurypauusi: [Ar]4s?

- XapakTepuCTHKH BellecTBa: IEJI0YHON MeTalll cepedprcTo-0e10ro nBera

- Cdepnl HCIIOIB30BAHMSA: [TPOU3BOJICTBO YA0OPEHUH, IETOYHBIX aKKYMYJISITOPOB,
B MEJIMIIUHE

8. Apron (Ar)

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

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

- Konurypamusi: 1s22s22p®3s23p®

- Oco0eHHOCTH: UHEPTHBIN ra3, He 00pa3yeT COeIMHEHHM

- [IpuMeHenue: B JIaMIiax HaKaJTUBAHUS, JIJIsl CO3/IaHKS] MHEPTHOM Cpeibl

9. Moamoaen (Mo)

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

- CTpyKTypa atoma: 3apsg +42, 42 snektpoHa, 42 npotoHa, 54 HEUTpoHa

- Pacnipenesienne 371ekTpoHoB: [Kr]4d>5s?!

- XapakTepucTHKM: TBEPBIM METANII cepeOpUCTO-0€I0r0 IBETa

- Ucniosib30BaHMe: ITPOU3BOACTBO CTAJIEH, KaTaIU3aTop

10. Xaop (C1)

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

- Slnpo aroma: 3apsin +17, 17 anektponos, 17 npoTtoHoB, 18 HEUTPOHOB

- JyiekTponHas gpopmyaa: 1s22s22p®3s23p°



- CBOICTBA BeleCTBA: SIJIOBUTHIN a3 KEITO-3€JEHOrO I[BETA C PE3KUM 3aaXxoM
- BaxkHeiimue coeTUHEHUS: XJIOPOBOIOPO/, COJISTHAS KACIIOTA, XJIOPHUIBI
Kpurepuu ouennBanus:

«5»- BEpHO OXapaKTEpPU30BaHbI Bce 5 31eMeHTOB(63-65 Gaion)

«4 »- 55-6306

«3»- 37-540

Py0esxxkubiii KOHTpPOJIb 110 Pazaeny 1. OcHOBBI CTPOCHUS BellecTBa
®opma pydeKHOro KOHTPOJISI — TECTUPOBAHKE
Koa xonTponupyemoii komnerennuu - OK 01, OK 02

TecroBoe 3a1anue

1. MonHbIil XapaKTep CBA3U HanboJ1ee BHIPAXKEH B COeIUHEHUH:

+ 1) CaBr2

2) CCl4

3) Si02

4) NH3

2. B BemecTBax, 00pa3oOBaHHBIX IyTEeM COeJUHEHUS OJMHAKOBBIX ATOMOB,
XHMHYECKasi CBA3b:

1) nonHas

2) KOBaJICHTHAs TOJISIPHAs

3) BomopoaHas

+ 4) KOBaJICHTHAs HETIOJISIPHAS

3. B3 kakoM coelMHEHUH KOBAJEHTHASl CBS3b MEXKAY aTOMaMHU 0o0pa3yercs 1o
JOHOPHO-aKLENTOPHOMY MeXaHU3MY?

1) KCI

2) CCl4

+ 3) NH4Cl

4) CaCl2

4. Kpucrajuinyeckas pemerka rpagura:

+ 1) atoMHas

2) HOHHAs

3) MoneKyJsipHast

4) MeTatnuecKast

5. YcraHoBuTe COOTBETCTBME MEXKAY Ha3BaHMEM BellleCTBA W THIIOM €ro
KPUCTAJINYECKOH PelIeTKH:

HA3BAHUME BEHIECTBA TUI KPUCTAJJIMYECKOU
PEHIETKH
1) 6pom B) A) noHHas
2) rpadut b) b) atomHas
3) nesui I) B) MmonexyispHast
4) HATPH]T ATFOMHHHSI A) I') meTayunueckas

6. B kakom psay 3anucaHbl (OpMYJbl BelIeCTB TOJIBKO € KOBAJEHTHOM
NOJISIPHOM CBA3bIO?

1) CI2, NH3, HCI



2) HBr, NO, Br2

3) H2S, H20, S8

+4) HI, H20, PH3

7. Mexay aToMaMH 3JIEMEHTOB C MOPAAKOBbIMU HOMepamu 11 u 17 Bo3HUKaeT
CBSI3b:

1) MeTananueckas

+ 2) noHHas

3) KoBaJIeHTHAs

4) TOHOPHO-aKIIETITOPHAS

8. YcraHoBUTE COOTBETCTBHE MEKAY HA3BAHMEM XMMHUYECKOI0 COeTUHEHUs] U
BH/IOM CBSI3H ATOMOB B 3TOM CO€UHEHNM:

HA3BAHUE COEJUHEHMUS BUJl CBSI3U
1) 1uHK b) A) nonHas
2) a3ot I b) Mmerammueckas
3) aMmMuak B) B) xoBasieHTHas TOJISIpHAS
4) XJIOpUJ] KaJTbIIHSI A) I') xoBaneHTHas HEMOJIApHAas

9. BemecrBa, o0najaine TBEPAOCTHIO, TYIOIUIABKOCTbHIO, XOpoulei
PAacTBOPUMOCTHIO B BO/Ie, KaK NMPABUJI0, MMEHT KPUCTAIMYECKYIO PEelIETKY:
1) MONCKYJISPHYIO
2) aTOMHYIO
+ 3) HOHHYIO
4) MeTaITHIEeCKYIO
10. Ykaxure CTPYKTYpHbIE KOMIIOHEHTbI KOMILJIEKCHOT O COeITUHEH U
2

, —&, (Fe(CNIY
/N

5 4

——

3

OrtBert: 1 - BHemHss chepa; 2 - BHYTpeHHSs cepa; 3 - KOOPAUHAIMOHHOE YUCIIO;
4 - nuraHapl; 5 - HOH-KOMILIEKCO00pa30BaTeib

11. MonekyasIpHYI0O KPHCTAIIMYECKYI0 PelIeTKy MMeeT CoeJMHEeHHue:

1) Li20

+ 2) HBr

3) BaO

4) KCI

12. YcraHoBuTe COOTBETCTBHE MEXKAY KPHUCTAIMYECKON pelIeTKkol u
Ha3BaHUEM BeCIIECCTB:



KPUCTAJUIMYECKAA PEHIETKA HA3BAHMUE BEIIECTBA

¥l ® o o——a A) yriaeKucislii ra3
: b) oxcua maraus
Ml L % | B) narpwii

1) 5 7 ‘ F) g 3 i . A) F) HO'H

) °0°6° 5 »° " " p

13. Kakue u3 yrBep:KJAeHuil ABJISIIOTCH BEPHbIMH?

A. BemecTtBa ¢ MOJEKYJSIPHOW PEIIETKON UMEIOT HU3KUE TEMIIEPATYPHI IIJIABICHUS
Y HU3KYIO 3JIEKTPOIPOBOJAHOCTb.

b. BemectBa ¢ aroMHON pemeTkod IIACTUYHBI U 00JaJar0T  BBICOKOM
3JIEKTPUYECKON TPOBOAUMOCTBIO.

+ 1) BepHO TOJIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPIKACHUS

4) 00a yTBepKIeHUS HEBEPHBI

14. 3anonHuTe NPONYCKHU B CXeMe:

XUMHUYECKas CBIA3h

KoBanentnas Honnas

\ 4 Y
MonekyaapHoe CTpOCHUE Hemonexynsipnoe

CTpOCHUE

\ 4 Y
Cocras cTporo Cocras 3aBUCHUT OT
MMOCTOSIHEH YCIOBUM

ny «Tumbl KpHCTALIN MOJTyYEHUS X

— XdApPaRICPACTARA» .



XapaKkTepucTuxk Tun pemrerku

7 AtomHasa | Honnasa | Moaekyasipaas | Merananyecka

|
Bupg gactun B ATOMBI Honnl Moustexynbl ATOMBI 1 HOHBI
y3JIaX PEHIETKH
XuMudeckast Kosanentna | HMonnas Cuisl Mertamueckas
CBSI3b s MEKMOJICK YIISIPHOT CBS3b
0
B3aMMO/JICHCTBUS
[Tpumepsl Kpemnuii, Commn, Won, nen, Menpb, xene3o,
BCILICCTB ajgmas OCHOBaHH «CYXOM JIea» 30J10TO
i

Pa3znen 2. XuMuyeckne peakuuu

Tema 2.1. Tunbl XUMHYECKUAX PeaAKIIH M

dopmMa TeKylIero KOHTPOJIA — TECTUPOBAHUE, MpaKTUUecKas padoTa
Kon xourposupyemoii komnerenunu- OK 01

TecToOBOE 3a1aHHE:

1. B3ammopneiictBue kajabuus ¢ Bomoi: Ca +2H20 = Ca(OH)2 + H2 ?
OTHOCHTCSH K PeaKIusiM

1. coenunenus

+ 2. 3amenieHus

3. oOMeHa

4. pa3nokeHust

2. Kakasi peakuusi OTHOCHTCH K peakuusiMm o0MeHa

+ 1. AlI203 +HCI =?

2. Na20 + H20 =7

3. Fe + H2S04 =7

4, CaCO3="?

3. Peakuumu, B pe3yjbTare KOTOPbIX ATOMbI MPOCTOr0 BelleCTBA 3aMeIAIOT
aTOMBbI OTHOT0 U3 XUMHYECKHUX JIEMEHTOB B CJI0KHOM BelllecTBe:
1. peakunu obmena

+ 2. peakiuu 3aMenIeHUs

3. peakiuu COeANHEHUS

4. peakuu pa3ioKEHUs

4. K KakoMy THIIy OTHOCUTCS JaHHasi XUMHYECKasi peakuusi?
Fe+2HCl—FeCI2+H2
1. oOmeH

2. pa3lioKeHue

3. coeTMHEHU

+ 4. 3amenieHus

5. K kakoMy THITY OTHOCHUTCSI JaHHASI XUMUYeCKasi peaKkmus?
4Fe(NO3)3—2Fe203+12N02+302

1. coeqnuenus

+ 2. pa3noxxeHus




3. oOMeH

4. 3amenieHus
6. K kakomy THIy OTHOCHTCH
H2S04+2KOH—K2S04+2H20

+ 1. oOMeH

2. pa3IoXKeHUs

3. coeTMHEHUS

4, 3amenieHus

7. K kakomy
CaCO3—-Ca0+CO0O2
1. coenuueHus

+ 2. pa3inoxxeHus

3. oomeH

4. 3aMCIICHUS
8. Peakmnumu,

THITY OTHOCHUTCHA

1. peakuuu coequHEHUS

+ 2. peaKIuu pasIoKeHHs
3. peakuuu 3aMerIeHUs

4. peakuuu oOMeHa

9. Peaknum, B pe3yibTaTe KOTOPbIX, M3 OJHOI0 M HECKOJbKHUX

B pe3yJbTarTe KOTOPBIX,
o0pa3yroTcs ABa U 00Jiee HOBBIX BelleCTBA

JaHHAsi XUMHUYecKasi peakuusi?
JaHHAs XUMHYecKasi peakuusi?
U3 OJHOr0 CJOKHOr0 BellecTBa

HCXOAHbIX

BEeIICCTB 06pa3yeTcs1 OJHO CJO0KHOC BCIIECCTBO:

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

4. peakiiuu oOMeHa

10. Peaknum, B pe3y/jibTare KOTOPBIX ABA CJO0KHBIX BelIeCTBA 00MEHUBAIOTCH

COCTABHBLIMM YaCTAMMU:

1. peakiuy 3aMeleHUA

2. peakuu COeTUHECHUS

+ 3. peakuuu oOMeHa

4. peakiuu pas3ioKeHUs

11. K kakomy TtHIY
2Na+Cl2—2NaC(Cl

1. oOMeH

+ 2. coeqUHEHUS

3. paznoKeHus

4. 3aMelIeHus

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

2. 3aMeIICHUS

3. pa3inoxXeHus

+ 4. oOMeH

OTHOCHUTCH

OTHOCHTCH

JAaHHas XUMHYIECKadd pealcmm?

JaHHasA XUMHIECKas peammﬂ?



IpakTnueckas paodora: CocTaBjieHUE YpaBHEHHM peakuid COeAUMHEHUS,
pa3ioKeHus, 3aMelieHusl, OOMeHa. Y paBHEHHUsI peaKIuil TOPEHMs, HOHHOTO OOMEHa,
OKHCJICHHUSI-BOCCTAHOBJICHUS. PacyeT KOJMYECTBEHHBIX XAPAKTEPUCTHUK HMCXOJHBIX
BELIECTB U MPOAYKTOB PEAKIINU

Tema: «CocraBieHre YpaBHEHHUIN peakiuid COCAMHEHUS, Pa3IOKEeHUs, 3aMEeIICHUS,
oOMeHa. YpaBHEHHUS PEaKIIUi TOPEHUSI, HOHHOTO OOMEHa

Heab padorbl: oTpadoTaTh NOHATHE «OKUCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakunm», «KOKHCIUTENIb», KBOCCTAHOBHUTEJIbY», TENIeHb OKHUCJIEHUS»
OoOopynoBanue:

1.YueOnuk

2. Terpanp

3.Pyuka

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

S.braHk ¢ 3agaHusIMHA

OcHOBHbBIE TeOpeTHYECKHE MOT0KEHU:

CymecTByeT  HECKOJBKO  KIacCH(UKAIMK  peakmuii, MpPOTEKAIONUX B
HEOPraHWYECKOW U OPraHUYECKON XUMHUH.

Ilo xapaxkmepy npoyecca

1. CoennHenus

Tak Ha3bIBAIOT XMMHYECKHUE PEAKIUU, TJ€ U3 HECKOJBKUX MPOCTHIX WM CIOKHBIX
BEILECTB MOJIYy4AEeTCS OJHO CI0KHOE BEMECTBO. [Ipumepsr:

4Na + 0, = 2Na,0

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

2. Paznoxenus

B pe3ynbrare peakuuu pa3yioKeHus: CIOAKHOE BEIIECTBO pacnagacTcs Ha HECKOJIbKO
CJIOXHBIX WJIA MPOCTHIX BenlecTB. [Ipumepst:

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

Ca(OH), = CaO + H,0

3. 3amenieHus

B xone peakiuii 3aMelIeHNs] aTOM WJIM TPYIIAa aTOMOB B MOJIEKYJIE 3aMEILIAI0TCS Ha
IPYro aToM WIH rpynmny aroMoB. lIpumepsr:

CuSO,4 + Fe = FeSO,4 + Cu

2KI + Cl, = 2KCl + 1,

4. OOmena

K peakiusam oOMeHa OTHOCSTCS T€, KOTOPbIE€ MPOTEKAIOT O€3 U3MEHEHUS CTEICHEN
OKHUCJICHHMSI U BBIPAKAIOTCSI B OOMEHE KOMIIOHEHTOB MEXay BemiectBamu. Yacto
0OMEH MPOUCXOAUT aHHMOHAMU/KAaTHOHAMU:

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

AgF + NaCl = AgCl | +NaF

Peakuus HeTpanuzaiuu - peakiusi oOMeHa MEXIY OCHOBAaHMEM U KHUCJIOTOM, B
X0JI€ KOTOPOM MOJIy4aroTCsl COJIb ¥ BOJA:

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



Kaaccugukauud xuMuveckux
peakuuil no xapakmepy npouecca

[ 1. CoeduHeHus | 2. Pa3AoXeHud

A+B=AB AB = A + B

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

Oxucaumenvho-eoccmanosumenvuvle peaxyuu (OBP)
DTO Te XUMHUYECKHE pEaKIMu, B MPOIECCEe KOTOPHIX MPOUCXOAUT H3MEHEHUE
CTENEHEW OKHUCJICHUS XUMHYECKHUX JJIEMEHTOB, BXOJSIIMX B COCTAaB HMCXOIHBIX
BemectB. OBP noapaznendtorcs Ha:
[. MexMONeKyIsSIpHbIE - aTOMbl OKHUCIUTENS U BOCCTAHOBUTEISI BXOMSIT B COCTaB
Pa3HBIX MOJIEKYI.
[Ipumepsr:
KMnO, + HCI - KCl + MnCl, + Cl, + H,0
K,SO; + K,Cr,0, + H,SO, — K,SO, + Cr,(S0,);H,0
II. BHyTpUMONEKYJApHBIE - aTOMbl OKHUCIIMTEIS M BOCCTAHOBUTENIS B COCTAaBE
OJIHOTO CJIOXHOT0 BenlecTBa. [Ipumepsr:
KMnO, - K,MnO, + MnO,, + O,
KClO; — KCl + O,
III. JIucriponoplinOHUPOBAHUE - OAUH U TOT K€ aTOM SBIIIETCS U OKUCIIUTEIEM, U
BOCCTaHOBUTEJIEM
KON + Cl, — (t)KCI + KCIO5 + H,0
Oopamumbwie u HeoOpamumwle peakyuu
OOpatuMble peakIuu - TaKUe XHUMHYECKHE pEeaklMHM, KOTOpbIe MPOTEKAIOT
OJTHOBPEMEHHO B JIBYX MPOTHUBOMOJIOKHBIX HAINPABJICHUIX: MPSIMOM U OOpaTHOM.
[Tpu 3anucu peakivy B TAKMX CIIydasx BMECTO 3HaKa "=" cTaBAT 3HaK 0OpPaTUMOCTH
e
Knaccuyeckum mnpumMepoM o00paTUMON peakiuy SIBISETCS CHUHTE3 aMMHaka H
peaxuus dTepuduKam (M3 OpraHuuecKol XUMUN):
N, + 3H, S 2NH;3
CH3COOH + C2ZH50H s CH3COOCZHS5 + H20

HeoOpatumble peakiiuu TPOTEKalOT TOJBKO B OJHOM HAIpaBIIEHUHU, 0
MOJIHOTO PACXOJOBAHMS OJHOTO M3 MCXOJHBIX BellecTB. ['1aBHOE OTiIMYME UX OT
o0OpaTUMBIX peakiuii B TOM, YTO OOpa30BaBIIMECS MPOAYKTHI PEAKIUA HE
B3aMMOJIEUCTBYIOT MEX]Ty CO00I1 ¢ 00pa30BaHMEM MCXOIHBIX BEILECTB.



WNuorpa cinoxHO ObIBAET OTJIMYUTH OOpaTUMYIO PEAKIMI0 OT HEOoOpaTHUMOM,
OJIHAKO S J1aM HECKOJIbKO COBETOB, KOTOpBIE COBETYIO B3ATh Ha BOOpYyKeHHE. B
pe3yJibTaTe HEOOPATUMBIX PEaKLIUM:

- OO0pa3yroTcss MaJIOAUCCOLMUPYIOIINE BEIIECTBa (HallpUMep - BOAA, OJHAKO
€CTh UCKJIIOUEHUS - PEaKIUs ATEPUPUKALIAN )

- Peakuus conpoBokaaeTcst BblJesIeHUuE O0IbIIOro KOJMYECTBA TEIia

- B xone peakuuu o0pa3yercs ra3 WM BbIMAIaeT 0CaJT0K
[Tpumepsl HeOOpaTUMBIX PEaKLIUA:

BaCl2 + H2S04 = BaS04 | + 2HCI (Beimagaet ocaiok)

NaOH + HCl = NaCl + H20 (o6pa3yercs Boza)

2Na + 2H20 = 2NaOH + H2 (compoBokmaeTrcs BbIICIEHHEM  OOJBIIOTO
KOJIMYECTBA Terljia)

Kaaccugpukauus no oopamumocimu

v

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

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

Peakyuu u azpezcamnoe cocmoanue a3

da3oif B XMMHUHU HA3bIBAIOT 4acCTh 00beMa PaBHOBECHOUM CHCTEMBI, OJTHOPOJIHYIO BO
BCEX CBOMX TOYKAX MO XUMHUYECKOMY COCTaBy M (PH3WYECKUM CBOWCTBaM U
OTJICJICHHYIO OT JIPYTUX YacTell TOro ke oO0bema MOBEPXHOCTHIO pasznmena. daza
OBIBACT >KUIKOM, TBEPIOUN U Ta3000pa3HOM.

Bce peakiinm MOXXHO pa3fieuTh Ha TeTepo- U TOMOreHHbIe. [ 'eTeporeHHbIe peakiuu
(rpeu. heterogenes - pa3sHOPOAHBIN) - peaklUu, MPOTEKAIOIINE HA TPAHUIIC pa3jea
¢da3, B HeomHOpomaHOU cpere. CKOPOCTh TaKUX PEAKIM 3aBUCHUT OT IUIOIIATU
CONPUKOCHOBEHUS Pearupyroninx BeIIecTB.

K rereporeHHbIM PeakiusiM OTHOCSITCS CIICIYIOIINE PEAKIHK (IPUMEPBI): KUIKOCTh
+ ra3, ra3 + TBepJ0e BEIIECTBO, TBEPAOE BEIIECTBO + KHUIKOCTh. [Ipumepom Takou
PEAKIUK MOXKET TMOCITYXKHTh B3aUMOJICUCTBHE TBEPIOTO IIMHKA U PAaCTBOPA COJISTHOM
KHCJIOTBI

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



[Fpanynsl uurka 6, condhiol ke Nome

["'omorennsie peakuuu (rped. homogenes - 0JHOPOIHBIN) - peaKLMu, MPOTEKAIOLINE
MEX/1y BEIlleCTBaMH, HAXOIALIUMUCS B OJHOU (ha3e.

K roMoreHHbIM peakiusM OTHOCSTCS (IpUMEpBI): )KUIKOCTb + JKUIKOCTb, ra3 + ras.
[IpuMepom TakoM pPeaKkIHU MOYKET CIYKUTh B3aHMMOJEHUCTBHE MEXKIY PaCTBOPAMH
YKCYCHOU KHUCJIOTHI M €JKOr'0 HATpaA.

NaOH(p — p.) + CH3COOH(p — p- -I—'_v_HZO(p —p-)

- |
yCcH.COOH -

(p-p-)

CH,COONA s H,0

Peakyuu u ux mennoeoit I¢pghexm

Bce peakunu MOXKHO pa3feliuTh Ha TE€, B XOJI€ KOTOPBIX TEIUIO MOIJIOMIAETCs, WIIH,
HaoOOpoT, Terio Bbiaemsercs. llpeacraBbre MPOOUPKY, OXJIAXKTAIOIIYIOCS WIH
HarpeBaoINIYIOCS B BaIlle pyKe - 3TO M €CTh TOT caMblil TerioBoi 3¢ dexrt. Mrorma
TEIJIa BBIAEISAECTCS TaK MHOIO, YTO PEAKUUU COMPOBOXKIAIOTCS BOCIJIAMEHEHHEM
WJIM B3pBIBOM (HATPHUI C BOJIOM).

1. Dk30TEpMHUUECKHE pEAKITUN

DK30TepMHUUECKHE peakiuu (rped. €X0 - BHE) - XUMHUUYECKHE pPEaKIuH,
COMPOBOXIAIOIIHNECS MTOTEPEN SHEPTUU CUCTEMOM U BBIJICICHHEM Teruia (TOM camoit
SHEPruy) BO BHEMIHIOIO cpeny. [Ipy HamucaHWM XUMUYECKHX pPEaKIMil B KOHIIE
sk3oTepMuyeckux ctaBat "+ Q" (Q - Tero), mHOrga OBIBAaCT yKa3aHO TOYHOE
KOJIMYECTBO BblAeNAtonierocs temia. Hanpumep:

2Mg + 02 = 2Mg0O + Q

(D)



BosbIIMHCTBO peakuil HEUTPAIIM3ALUUA OTHOCATCS K SK30TEPMUYECKUM:
NaOH + HCl = NaCl + H20 + 56 k/[x

[[lopeHue S munudHas
3K3OW\6}0MuH66KaSI peakuu

K sx30TepMHUUECKUM peakIUsIM 4acTO OTHOCSITCS PEaKI[MU FTOPEHUS, COCTMHEHUS.
4NH3 + 502 = 4NO + 6H20 + Q

HcknroueHneM sBISIETCS B3aUMOIECHCTBHE a30Ta U KUCIOPOAA, IPU KOTOPOM TEIIO
MOTJIONIAETCSA:

N2 + 02 2 2NO — Q

Kak yxxe ObUIO OTMEYEHO BBIIIE, €CJIM TEIUIO BBIACIAECTCS BO BHEIIHIO CpPENy,
3HAQYUT, CUCTEMa pEarupyrolux BEIIECTB MOTEpsao 3To Temno. [loaTomy He
JOJKHO Ka3aTbCsl MPOTUBOPEYUEM, UTO BHYTPEHHSISI SHEPT Ul BEIIECTB B PE3YyJIbTATE
AK30TEPMHUYECKON PEaKIIMU YMEHbIIIAETCS.

OHrTanpnved Has3bplBalOT (00o03HaueHue H), KOIMYECTBO TEPMOIMHAMHYECKOM
(TenyoBoOIt) PHEPTHH, coAepKalieecs B BeuecTse. MHoraa ¢ uenpio "3amyrsiBanus”
B pE€aKIMy BMECTO SIBHOTO +(Q MpU 3K30TEPMHUYECKON peakiuu MoryT Hanucatb AH
< 0. Hanmpumep:

2Na + 2H20 = 2NaOH + H2; AH < 0 (3T0 3HauuT, 4TO TEIUIO BBIJACISAETCA -
peakius SK30TEPMHUYECKAs])

2. DHAOTEPMUYECKUE PEAKIINU



DHJI0TepMHUUECKHE peakuuu (Tped. &vOov - BHYTPHU) - XUMHUYECKHUE DEaKIUH,
COIPOBOKJAIOIIMECS TOrJIOIMIEHUEM TeIla, B PE3yJbTaTe KOTOPBIX 00pa3yroTcs
BEIIECTBA ¢ 0OJiee BBICOKUM IHEPreTUYECKUM YpPOBHEM (MX BHYTPEHHSISI dHEPIUs
YBEJIUUUBACTCS).

K Takum peakuussMm HauOosiee YacTO OTHOCSTCS peakuuu pasnoxenus. [lpu
HAITMCAHUU DHIAOTEPMHUYECKUX peakinii B KOHIE cTaBiT "-Q", nmubo yKa3bIBaloOT
TOYHOE KOJINYECTBO MOIJIOMIEHHON dHepruu. [I[puMepsl Takux peaknuuii:

2HgO = Hg + 02 — Q

CaCO3 = Ca0 + CO21T —Q

C nenpro "3amyThiBaHUsS" MOXKET OBITh JaHA SHTAIBITUS, OHA TIPU TaKUX PEAKIIHIX
Bcerna: AH > 0, Tak kak BHYTpEHHSIs1 SHEPrUsl BEIleCTB yBenuuuBaeTcs. Hanpumep:
CaCO3 = Ca0 + CO2 T; AH > 0 (3HauuT peakuus SHIOTESPMHUYECKAs, TaK Kak
BHYTPEHHSSI DHEPIUsl YBEJIIMYMBAETCS)

CaCo, => s
Ca0 + CO, -Q -

3amedy, 4TO HE BCE PEAKIUU PA3JIOKEHUS SIBISIFOTCS dHI0TEpMUUYecKuMU. [1Inpoko
U3BECTHASI PEaKLMs pasJIoKEeHHs auxpomara amMMoHHs ("ByJlkaHUMK") sIBIseTCA
IIPUMEPOM HK30TEPMHUUECKOTO PA3JIOKEHHUS, IIPU KOTOPOM TEILIO BBIIEIACTCA.

PasAoxeHue duXpomama amMmMorus - "ByrkaHduk"

180°

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

7

3apanusa:
1. Jlano ypaBHeHHE peakluu noiay4deHus okcuaa azora (I1I):



N2 + 02 & 2NO-Q

JlaliTe XapaKTepUCTUKY PEaKIMH 10 BCEM H3YYEHHBIM BaMH KJIaCCHU(UKAITMOHHBIM
MIpU3HaKaM.

2. CooTHeCHTE:

A) paznoxeHus, rereporedsas. | 1) 2Al + 3H2504 — Al2(S04)3 + 3H2 1

B) coenunenusi, romoreHHasl. 2) H2S04 + BaCl2 — BaS04 + 2HCI + Q

B) oOMeHa, 9K30TepMHUYecKast. 3) 2H2 + 02 = 2H20

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

3. IlpuBeaute mpumepsl oopazoBanus okcuaa meau (I1) B pesynbTare peakiuu:

1. coequHEHMS,

2. pa3noXeHusl.

4. TlpocraBbTe KOA(D(PUIIMEHTHI B CIEAYIOIIMX CXEMaxX pEaKIMH, OIMpeneuTe K
KaKOMY THUITy OTHOCUTBCS KKJ1asl U3 HUX:

1.Al + 02 — Al203

2. Ca0 + HCl - CaCl2 + H20

3. NaHCO3 — Na2C03 + H20 + CO21

4. Mg + H2S04 —» MgS04 + H21

5. K kakoMy TUIy XUMHUYECKON pEaKIMd OTHOCHUTHCS OOpa30OBaHUE YTIIEKHCIIOTO
ra3a B pe3yJbTare:

1. B3aUMOJIEUCTBUS YIJISL C OKCUIOM MEIU;

2. IpOKaJINBaHUS U3BECTHSIKA,

3. C)KUTaHMs YIJId;

4. ropeHus yrapHoro raza?

6*. Ilo kaKkuM BHEUTHUM TMpPHU3HAKAM MOXHO CYAUTh, YTO MPOM30ILIA XUMHUECKas
peakius Mpy B3aUMOCHCTBUM CJICTYIONIMX Map BEIECTR:

1. K2S + Pb(NO3)2 - 1. Na2C0O3 + HCI -
2. FeCl3 + NaOH - 2. Ca(HCO3)2 -t
3.CuO + HNO3 - 3.Zn + CuS04 -

3aBepnuTe ypaBHEHUS XUMUYECKUX PEAKIMH, YKaKUTE HA3BAHHS OOPa3yIOIIUXCS
BEIIECTB, paccTaBbTe KOIPQPUIMEHTHI U YKAKUTE, K KAKOMY THUIlY peaklHi
OTHOCHUTBCS KaXKasi U3 HUX.

Kpurepuu ouennBanmusi:

Onenka «5» - pereHo BepHo 19-20 3aganuit

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

Ouenka «3» - pemieHo BepHO 12-15 3aganuit

OrneHka «2» - penieHo BepHo MeHee 12 3ananuii

Tema 2.2. DJIeKTPOJIUTHYECCKAS TUCCONUANNUS M HOHHBII 00MeEH

dopma TeKylIero KOHTPOJIA — MpakTHueckas padboTa, mabopaTopHas padbora
Koa kouTposupyemoii komnerenuuu — OK 01

IIpakTuyeckas padora

3agauya Nel



Hanucate MonekymnsipHOe ypaBHEHHE, COOTBETCTBYIOIIEE HOHHOMY YPaBHEHHIO
B3anMojielicTBUs MoHA Booposa (H+) ¢ ruapokcua-uonom (OH-).

JTaJIOH OTBeTA:

H* + OH™ = H,0

HCI + NaOH = NaCl + H,0

3agaua Ne2

Hamucate MomnekynsspHOe ypaBHEHHE, COOTBETCTBYIOIIEE HOHHOMY YpPaBHEHUIO
B3aMMOJICHCTBHSI MOHA BOAOPOAA C KapOOHAT-MOHOM.

ITaJIOH OTBETAa:

H* + CO3% = HCO,

2H* 4+ CO3% = H,CO3 » H,0+ CO, T

HCl + Na,CO5; = NaHCO; + NaCl

2HCl + Na,C0O5; = 2NaCl 4+ CO, T +H,0

3agaua Ne3

HanucaTs MonexkynsipHOe ypaBHEHHE, COOTBETCTBYIOINIECE HOHHOMY YPaBHEHHIO
B3aMMO/ICHCTBUS HOHA cepedpa ¢ THIPOKCUI-HOHOM.

ITAJIOH OTBETAa:

2Ag* + 20H™ = H,0 + Ag,0 |

2AgNO5; + 2NaOH = H,0 + Ag,0 | +2NaNO;

3amaua Ne4

PacTBOpBI KakuX cOel HYXXHBI IS IOJTY4ECHHUS:
1. xap6onara 6apust BaCOs;

2. dpocara kampmms (V) Caz(P04),;

3. cynmeara ceunIa PbSO,

JTaJIOH OTBeETA:

das BaCO3

Ba?* + CO3* — BaCO; |

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

Jas Ca3(PO4)2:

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

3CaCl, + 2Na3P0, = 6NaCl + Caz(P0,), {
Has PbSO4:

Pb%* + SO,* — PbSO, |

Pb(NO;), + K,SO, = PbSO, | +2KNO4

3agaya NeS

Kakas conb BBIIAZET B OCAIOK MPHU B3auMOeiicTBUM HUTpaTa cepedpa (AgNO3) u
xnopuna kaneius (CaCl,)? Hanucats ypaBHEHHE PEaKIvU.

JTaJIOH OTBeTA:

2AgNO; + CaCl, = 2AgCl | +Ca(NO;),

2Ag*t + 2NO3™ + Ca?* + 2Cl~ = 2AgCl | +2N0;™ + Ca?*



2Ag* + 2CI" = 2AgCl |
Ag® + CI” = AgCl | - xmopun cepedpa

JlaGoparopHas padora «Peakiuu ruipoamnza.

UccnenoBanue cpenbl pacTBOPOB COJIe, 0Opa30BaHHBIX CUJIBHBIMH U CJIA0bIMU

IPOTOJINTAMHU, U UX PEAKIUI C paCTBOPAMH IIEJI0YU U KapOOHATa HATPHSI.
CocraBlieHHE peaKMid TUIPOJIn3a CoJIeh

a) chopMyIUPYUTE 11eJIb TIIAHUPYEMOT O SKCIIEPUMEHTA;

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

B) OOBSICHUTE, KaKue€ CYIIECTBYIOT CIIOCOOBI JOKa3aTelhCTBA CYIIECTBOBAHUS

TUPOJIN3a HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB;

') 00BSICHUTE, KaK COCTABIISICTCS] YPABHEHHUE THPOIIH3A;

1) oobsicuute, yTo Takoe pH? Kak 3aBUCHT naHHBIN MOKa3aTeslb OT KUCIOTHOCTU

WM OCHOBHOCTH CpEJIbl PACTBOPA;

€) OOBSICHUTE XOJI BBHITTOTHEHUS IKCIIEPUMEHTA TI0 PEIICHUIO Ka4eCTBEHHBIX 3a/1a4;

) TEPEYHCIIUTE OCHOBHBIE AaCIEKThl COOJIOJIEHUS TEXHUKU OE€30MacHOCTU TMpH

paboTe C arpecCUBHBIMU peareHTaMu (TUAPOKCU]T HATPHS).

DTaJIOH OTBETOB:
a) chopmyaupyiiTe 1edb INIAHUPYEMOI0 IKCIIEPUMEHTA;
eab IxkcniepumMenTa
OcHoBHAasi Wedb HCCIEAOBAHMS 3aKJIIOYACTCS B H3YYEHUU XapakTepa Cpeasbl
pacTBOpPOB COJIEH, 0Opa30BaHHBIX CUJIBHBIMHU M CIa0bIMU MPOTOJUTAMHU, & TAKKE B
UCCJIEIOBAaHUHU UX B3aUMOJEHCTBUS C PACTBOPAMH ILIEIOYU U KapOOHATa HATPHUS.
JI1s oCTHKEHMsI IOCTaBJIEHHOW L€ HEOOXOIMMO PEIINUTh CIEAYIOIINE 3a0a4H:
o Omnpenenutrh xapakTep cpelabl (KUCIYIO, MIEIOYHYI WIM HEUTPaIbHYIO)
PacTBOPOB PA3IIMYHBIX COJIEH.
o HccnenoBaTe npoueccsl THAPOIN3a COJIEH B BOAHBIX PACTBOPAXx.
o IIByuuTh OCOOEHHOCTH B3aMMOECHCTBUS COJIEM C pPacTBOpaMH ILEIoYed U
KapOoHaTa HaTpus.

o CocraBuTh ypaBHEHUS peaKUUid THAPOIU3a A PA3JIMYHBIX TUIIOB COJIEH.
IIpakTHYecKkass 3HAYMMOCTb 3KCIIEPUMEHTA 3aKJII0YAETCS B TOM, YTO MOJIYYEHHBIE
pEe3yIabTaThl IOMOTYT:

o IloHATH MEXaHU3MBI TUAPOIN3A B PACTBOPAX COJIEH.

o Hayuutbcs onpenensars cpely pacTBOPOB MO XapaKTePy THAPOIU3a.

o OcCBOUTH METOABI KAUECTBEHHOI O aHAJIN3a B3aUMOJICHCTBUS COJIEH C APYTUMHU

BELLECTBAMMU.

o Pa3BuTh HABBIKM COCTABJICHUSI YPABHEHUN XUMHUUYECKUX PEAKLINAMN.
DKCIEpPUMEHT IMO3BOJIUT CPOPMUPOBATH LEJIOCTHOE MPENCTABICHUE O CBOWCTBAX
PacTBOPOB COJIEH U UX MOBEIECHNUH B PA3JIMYHBIX XUMUYECKUX PEAKIIMIX.

0) 00LACHUTE, KAKOH MPOIECC HAZLIBAIOT I'MAPOJHU30M, KAKOW OH ObIBAET:

I'maponus coseit



I'mapoan3 — 3To mporecc B3aMMOACHCTBUSL HOHOB COJIM C BOAOMW, MPUBOMASIIUMA K
00pa3oBaHUIO0 MAJIOMCCOLUUPYIONINX COSUHEHHUIN 1 n3MeHenuto pH cpenpbl.
Buasl rugposmnsa
1. I'uapou3 Mo KATHUOHY MPOUCXOAUT, KOrJa KaTHOH C1a00ro OCHOBAHMUS
CBSI3BIBACT TUIPOKCH I-UOHBI U3 BOJIBI:
- llpumep: NH} + H,0 = NH; - H,0 + H*
- Cpena cranoButes kucion (pH < 7).
2. I'maposam3 mo AaHMOHY TMPOTEKAET, KOTJa AaHWOH CJIa0OoW KHUCIOTHI

CBSI3BIBACT MOHBI BOJIOPOA M3 BOMIBI
- Ilpumep: CO5~ + H,0 = HCO3 + OH~
- Cpena craHoBuTCS IenoaHoi (pH > 7).
CoBMecTHBIH TUApPoOaIN3 HAOMIOMACTCS, KOTJIa B PEAKIIUI0 C BOAOW BCTYIMAKOT U
KaTHOH, U aHUOH:
- Hanmpumep: Al,S; + 6H,0 = 2A1(OH); | +3H,S T
Peakuuu cosieid ¢ men04amMu 1 KapOoOHATOM HATPHUS
Paccmorpum npumeps! peakiuii coneii ¢ NaOH u Na,COs:
- Conb c1aboro oCHOBaHMS M CUIIbHOW KHCIIOTHI:
FeCl; + 3NaOH = Fe(OH)5; | +3NacCl
- IIpu no6asnenuu Na,CO5, o6pa3yercst ocagox:
2FeCl; + 3Na,CO5; + 3H,0 = 2Fe(OH)5; I +3C0, T +6NaCl
Conu cuIbHOM KUCIIOTHI U CJ1a00r0 OCHOBAHMUSL:
- Peakrust ¢ NaOH. NH,Cl + NaOH = NH3 T +NaCl + H,0
- C Na,C0;5.2NH4Cl + Na,CO3 = 2NH;\uparrow + CO,\uparrow + 2NaCl +
H,0
Cpena pacTBoposB
XapakTep Cpebl 3aBUCHUT OT THITA THIPOIIH3a:

o Kucnas cpena (pH < 7) — npu rugpoiamnse 1no KaTUOHY.

o Ilenounas cpena (pH > 7) — runponus no aHUOHY.

o Helitpanbnas cpena (pH = 7) — ecnu ruaponus He UAET.
[Ipn B3amMomeHCTBUM C IIETOYaMH WA KapOOHATOM TPOUCXOIUT YCHIICHHE
TUAPOJIN3a, YTO MOYKET IPUBECTH K MOJHOMY PA3JIOKEHHUIO COJIH.

B) 00bSICHHTE, KAKHE CYIIECTBYIOT CNOCOOBI 10KA3aTEJLCTBA CYIIECTBOBAHMS
THIPO/IN3a HEOPTAHMYECKUX U OPraHMYeCKUX BeleCTB;
Cnoco0bl 0Ka3aTeJILCTBA THAPOJH3A HEOPraHMYEeCKHX U OPraHuYecKHux
BelIecTB
I'mapoan3 — 3To mporiecc B3auMOCHCTBUS HOHOB COJIM C BOAOMW, MPUBOMSIIUNA K
00pa30BaHUI0 MAJIOUCCOUUUPYIONINX COSUHEHHUI U n3MeHenuto pH cpenpbl.
Jlns  nokazarenbCcTBa CYIIECTBOBAHMS THAPOJIM3A MCIHOIB3YIOTCA CICAYIOIINE
METO/IbI:
1. UnaukaTopHbIii MeTO
o Hcnonp3zoBanue wuHIUKATOPOB (Jlakmyc, (eHondTanent, yHHUBEpCaATbHBIN
WHJIUKATOP) I onpeneneHus: usMmeHenus: pH pactopa
o Habmronenue 3a u3aMeHEHHEM OKpPACKH MHJIMKATOPa B 3aBUCUMOCTH OT CPEbI
pacTBopa




Pacuér xoncTanTsl ruaponmsa no popmyne: K, =
4.

8.

HN3mepenue pH
[Ipumenenne pH-MeTrpa I8 TOYHOrO ONpENENEHUs KHUCIOTHOCTH WIH
IEJI0YHOCTH PACTBOPA
CpaBHeHnue nonydeHHoro 3HaueHust pH ¢ HelrpasibabiM (7)
XUMHYECKHUH aHAJIU3
Omnpenenenre KoHueHTpauuu MoHOB Bogopoxa (H*) um ruapoxcua-nonos
(OH™) B pactBOpE
[H*][OH]

[conun]
CreKkTpocKonu4ecKue MeToabl
HK-cnekTpockonusi i OOHapYKEHHsI XapaKTEPHBIX IOJIOC MOTJIOUICHHUS
POAYKTOB T'UIPOJIN3a
SAMP-cnekTpockonusi, MO3BOJISIIONIAS MAECHTU(UIIMPOBATH 0Opa30BaBIIHECS
COECIMHEHUS
Xpomarorpadpuuyeckue MeToabl
XKuakoctHas xpomatorpadus I pa3aeacHus U UACHTU(PUKAIIIN TPOTYKTOB
TUAPOIN3a
["a3oBas xpomaTorpadus Mpu aHAJIM3E JIETYYUX TPOTYKTOB
Tepmuyecknii aHaau3
HNATA  (nuddepeHunanbHblii  TEpMUYECKUA — aHANM3) I U3YYEHHUS
TEPMUYECKON CTaOMIIBHOCTU MPOAYKTOB FUAPOIN3a
TI'A (TepMOrpaBUMETPUUECKUI aHAIN3) JIJIS1 ONIPEEICHUS U3MEHEHUSI MACCHI
P TUIPOIIA3E
JIEKTP OXUMHYECKHE MEeTOAbI
[ToreHnnoMeTpyrs 11 U3MEPEHUS DIIEKTPOABUKYIIEN CUJIBI
BoasTamnepoMerpust Uisl ONPEAENIEHNs OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
NOTEHINAJIOB
Du3NKO-XUMHUYECKHE METOAbI
Konnykromerpust 11 n3MepeHust JIEKTPOIIPOBOAHOCTH PaCTBOpa
Pedpakromerpus ais onpeneneHus mokasaress NpeaoMIIeHUs

Kaxaplil U3 3TUX METOJIOB MOXKET MPUMEHSTHCS KaK OT/IE€IbHO, TAK U B KOMOMHAIUH
C IPYTMMH JUJISl IOJTy4€HHsI HauOOoJIee TOYHBIX PE3YJIbTATOB UCCIE0BaHUS ITpoLecca
TUAPOIN3A.

I') 00bLSICHHTE, KAK COCTABJISIETCS YPABHEHHE THAPOJIN3a;

CocraBiieHHe ypaBHeHHMs THAPOJIHM3A COJIeH

I'maposau3 — 3T0 mponecc B3auMOJIEVCTBHSI HOHOB COJIM C BOJIOW, MPUBOISIINN K
00pa30BaHUIO c1adOro 3JIEKTPOIUTA U U3MeHeHuto pH cpenbl.

AJITOPUTM COCTABJICHUSI YPABHEHUSI TP 0JIN32

1.

Onpeaesienne TUNA COJTU:

Conb o0pa3oBaHa CUJIBHBIM OCHOBAaHHWEM M CHJIBHOW KHCIOTOW — THAPOIIN3
HE UJIET.

Conb 00pa3oBaHa c1adbIM OCHOBAaHUEM M CHIIbHOM KHUCIIOTOM.

Conb 00pa3oBaHa CHJILHBIM OCHOBAHHMEM U CIa00M KHUCIOTOM.

Conp 0Opa3oBaHa cj1a0bIM OCHOBAaHHUEM M C1a00 KHUCIOTOM.



2. 3anuch ypaBHeHHUsl auccoumanum coam: Pazgenure conb Ha KaTUOH U
AHHOH.
3. Omnpenesnenne HANPaBJIEHUS THAPOIH3A:
o Ecmu comp oOpazoBaHa cJ1a0bIM OCHOBAHMEM U CHWJIBHOW KHCJIOTOM,
TUIPOJIA3 UIET 110 KATUOHY.
o Ecm comp oOpazoBaHa CHJBHBIM OCHOBAHHEM U CJa00i KHCJIOTOM,
TUPOJIA3 UIET IO AHUOHY.
4. CocraBJjieHne HOHHOI'0 YPaBHEHUS TUAPOIH3A: 3anuimure
B3aMMO/IEVICTBHE COOTBETCTBYIOIIETO HOHA C MOJIEKYJION BOJIBL.
5. Monekyasippoe ypaBHeHme: COCTaBbTE€ IOJHOE YpaBHEHUE PEAKIIUH C
Y4E€TOM BCEX YYACTHUKOB IIpolecca.
6. IIpoBepka cpeabl pacTBopa: Ormnpenenure XapakTep cpenbl (Kucias,
IeJIOYHAS UJIM HEUTpaJibHAs ).
IIpuMmepsI
Xuopua ammonusi (NH,CI)
- Juccoumanus: NH,Cl - NHS + CI~
- Twuapomus no karnony: NHf + H,0 = NH;-H,0+ H™
- Cpena xucnast (pH < 7)
Auerat Harpusi (CH;COONa):
- Muccommarus: CH;COONa - CH;CO0~ + Na*t
- T'mgpomus o annony: CH;COO™ + H,0 = CH3;COOH + OH™
- Cpena menounas (pH > 7)

A) oO0bsicHuTe, 4T0 Takoe pH? Kak 3aBHCHUT JaHHBIA _10KAa3aTe]db OT
KHMCJIOTHOCTH MJIM OCHOBHOCTH CPe/Ibl PACTBOPA;
pH (ot dpaniysckoro pouvoir hydrogéne — BogopoHas cuia) — 3TO Mepa
AKTUBHOCTHU MOHOB BOJIOPOJIa B PaCTBOPE, KOTOPAsI OMPEIEIAET €ro KUCIOTHOCTh
WM OCHOBHOCTb.
OcHoBHbIe xapakTepucTuku pH:
o [IlIkana pH Bapsupyercs ot 0 g0 14:
o PH <7 — kucnas cpena;
o PH =7 — nelitpanbHas cpena;
o PH>7 — menounas cpena.
o UYeMm menble 3HaueHue pH, Tem 0osee KUCIbIN pacTBOP.
o UYem Oomnpiie 3HaueHue pH, TeM Gosiee 1meI09HOM pacTBOpP.
3aBHCMMOCTB OT KHCJIOTHOCTH U OCHOBHOCTH:
1. Kucaas cpena:
o Konuenrpamus H* > OH™;
o pPH<T.
2. lllesouHas cpena:
o Konnenrpauus OH™ > HY;
o pH > 7.
3. HeiiTpaabnas cpena:
o [H*]=[OHT];
o pH=7.




IIpakTnuyeckoe 3Hauenue pH:
Omnpenenenue KUCIOTHOCTH TTOYBHI B CETECKOM XO3S1CTBE.
KonTtpons pH B nuiieBoii mpoMbIITIUIEHHOCTH.
AHanu3 OMOJIOTUYECKUX KHUAKOCTEH B METULIUHE.
OneHka KkauecTBa BOJBI.
[Ipu ruaponuse coseil, oOpa30BaHHBIX CHJIBHBIMU M CIA0BIMH MpoTOiIuTamu, pH
pacTBOpa MOXKET U3MEHATHCS B 3aBHCUMOCTH OT THIIA THAPOIIN3A:
o T'maponu3 mo kaTHOHY (COJib €IA0OT0 OCHOBAaHUS U CUJIBHOM KUCIOTBHI) —
kucnas cpena (pH < 7).
o T'maponu3 mo aHWOHY (CONb CHUJIBHOTO OCHOBAHHS U CIA0OW KHCIIOTHI) —
mieniounas cpeaa (pH > 7).

€) 00bSICHUTE XO/I BbINOJHEHHUS IKCIEPUMEHTA M0 PelleHHI) Ka4yeCTBEHHbIX
3a1a4;
X0 BBINOJHEHHS IKCIIEPUMEHTA 110 HCCJIe0BAHMUIO CPelibl PACTBOPOB cOJIei
Heab padoThI: uccienoBaHUE CPEbl pACTBOPOB COJIEH, 0OpPa30BaHHBIX CHUIIbHBIMU
¥ Cla0bIMHU TIPOTOJUTAMH, M HMX DPEaKIMi C pacTBOpamMH IIENIOYd U KapOoHaTa
HaTpHsl.
Heo0xonuMoe 000py10BaHNe U PeAKTHBBI
o Ilocyna: npoOupku, IITATUB ISl NPOOUPOK, TUMETKH, MEPHBIE LIMITUHIPHI
o PeaxkTuBbIl: pactBophl coneit (Hanmpumep, NaCl, NH,CI, CH;COONa, AlCl;),
pactBopsI 1ienoun (NaOH), kapoonat Harpus (Na,CO5)
o MWuaukaTopsl: 1akmMyc, peHondpTaaernt, yHUBEpCaIbHbI HHIUKATOP
IHopsinok BbINOJTHEHUs PAadOThI
1. MoaroroBka pacTBOpPOB:
o IIpuroroBUTH pacTBOPHI UCCIETYEMBIX COJIEH
o IloaroToBUTH pacTBOPHI LIEIOUH U KapOOHATa HATPHUS
2. HUccaenoBanue cpeabl paCTBOPOB:
o B xaxmayro npoOUpKy NOMECTUTH 2—3 MJI pacTBOpa COIH
o JobGaButh 1-2 xarmm uHANKATOpA
o 3aduKcupoBaTh U3MEHEHUE OKPACKU MHIUKATOPA
3. IlpoBeneHne KauecTBEHHbIX peaKIIHii:
o JloGaBUTH pacTBOP IIEIOYU K PACTBOPY COJIH
o HabGnronaTs 3a mpoUCXOIAIIMMHA U3MEHEHUSAMU
o [loBTOpUTH MpoIIEAYPY C PACTBOPOM KapOOHATa HATPUS
4. 3anuch HAOIIOIEHMIA:
o @uKCHUpOBaTh BCE U3MEHEHUSI B MPOOUpPKaX
o OTtMmeuaTh xapakTep cpenbl (Kucias, melouHas, HeTpaibHas)
o OnuceIBaTh MPOUCXOMSIINE PEAKIIUN
IIpumepHbIe peakuuu rUApP0JInu3a
o Cosb CHIBHOTO OCHOBaHUS U cUJbHOM KucaoThl (NaCl):
o I'maponus HE UIET
o Cpena HelTpasibHas
« Conp cnaboro ocHoBanusi u cwibHOM kmcanorel (NH,Cl): NH; + H,0 =
NH;-H,0+ H*




o Kucnas cpena
« Conb cunbHOro ocHoBanus u ciadoii kucaorel (CH;COONa):
CH;COO0™ + H,0 = CH3COOH + OH™
o Ilenounas cpena
TexHuka 0e30MacCHOCTH
o PaboraTh B 3aIIUTHBIX OYKaX U MepUYaATKaX
o I30erarp KOHTaKTa PEAKTUBOB C KOXKEU
o He npunumars numty B 1abopatopuu
o CoOmoaTh mpaBmiIa padoThI C KUCIOTAMHU U IEI0YaMu

ITocne 3aBCPUICHHUA OJSKCIICPUMCHTA HCO6XOI[I/IMO CACIIATb BBIBOABI O XapaKTCpPC

Cpeabl paCTBOPOB U MPOTEKAOIIMX PEAKIUSIX THAPOIN3A.

JK) MEPEYHUCTUTE OCHOBHLIE ACIEKTHLI COOTIONCHNA TeXHUKH 0€30IMACHOCTH IPH

padoTe ¢ ArpecCUBHBLIMHU peareHTaMu (riIp oKCHI HATPYSA).

OcHOBHBIE acleKTbl TeXHUKH 0e30MacHOCTH NpH padore ¢ T'MAPOKCHAOM

HATpHA
I'mppoxkenn  Harpusi  (eaxkuid  Harp,  KaycTMYecKas  €oJa)
BBICOKOArpeCCHUBHBIM  XUMHYECKHM  BEIIECTBOM,  TPEOYIOIINM
cOOUIIO/IeHNUs TTPABUJT OE€30M1aCHOCTH.

1. CpeacrBa MHAUBHAYAJIbHON 3a1MTHI:

o 3ammMTHBIE NEPYATKH U3 KUCIOTOCTOMKOI0 Marepuania

o 3amuTHbIe 04KH C OOKOBBIMH IIUTKAMU

o PecnimpaTop unu Macka ¢ yroiabHbIM (GUIBTPOM

o Xauat i 1ad0paTopHBIA KOCTIOM

o baxujbl 1715 3amuTe 00yBU

2. IlpaBuia padoThl ¢ BelIeCTBOM:

o PaGotarpk TOMBKO B BHITSKHOM HIKa(y

o Hcrons30BaTh TOJBKO YHACTYIO IOCYY

o He nonmyckarh KOHTaKTa ¢ KOXKE U CITU3UCTHIMU

o XpaHUTH B IUIOTHO 3aKPBITON Tape

« MW306erarp nonananus Bozbl pu padore

3. MepsbI IpeocTOp 0KHOCTH:

SIBIISICTCS
CTpPOTOro

U HpI/I MonagaHu Ha KOXY HCMC/JICHHO ITPOMBITH OOJIBIIMM KOJIHYECTBOM

BOJbI
o Ilpu BIBIXaHMH NTAPOB BBIUTH HA CBEXKUU BO3YX
o IIpu nonmaganuu B ria3a MpoMeITh BOAOW HE MeHEE 15 MUHYT

o lmeTs mom pykol HEUTpalu3yroIIue pacTBOPHI (YKCYCHYIO WU OOpHYIO

KHCJIIOTY)
4. Opranusanusi padoyero mecra:
o Hannuwne anreuky nepBou moMouu
o IlporuBonoxapHoe 000pyI0BaHUE
o CpencrBa HEMTpanU3alMu NPOJIUBOB
o BenTwmsmuonHas cucrema
5. OcoOble yka3zaHusi:
« 3anpernieHo paboTaTh B OJUHOUYKY



o Heob6xoaumo uMeTh miiaH sBaKkyaluu

o Cnenyer 3HaTh PACHOJIOKEHHUE CPENCTB HEUTPATIU3ALINH

o Tpebyercs peryasipHblii KOHTPOJIb COCTOSIHUS 3aIIUTHOMN OJEK/IbI
[Ipu coOmroaeHnn BceXx Mep MPeIOCTOPOKHOCTU PUCK IMOJIYyUYEHUS TPABM U OKOTOB
3HAYUTEIBLHO CHUYKAETCH.

Py0esxkHblid KOHTPOJIBb 110 Pa3neny 2. XumMuuyeckue peakuumn
dopma pydeKHOr0 KOHTPOJIsI — KOHTPOJIbHas padoTa
Kon konrposaupyemoiit komnerenuuu — OK 01
KonrposabHas padora
I BapuanT:
1. Duemenry, »3jaekTpoHHas d¢opmyaa koroporo 1s22a%2p®3s23p* |
COOTBETCTBYET BOAOPOIHOE COCJUHEHHE:
(1) HD
(2) OHs
+(3) H2S
(4) OH,.
N300pa3ure cTpoeHHe aroMa 3TOr0 JJIEMEHTa W OOBSACHUTE €ro BaJCHTHBIC
BO3MOXKHOCTH.
Otser:
Pemenne:
1. Omnpenenum 31eMEHT 0 SIEKTPoHHOH popmyie 1s22a%2p®3s23p*:
o Bcero anexktponoB: 2+2+6+2+4=16
o Ilopsankosslii HOMeED: 16
o DJieMeHT: cepa (S)
2. BomopoaHoe coeuHEHHE Cephl:
o Cepa obpazyer coenunenne H,S (cepoBomopon)
o IlpaBunbHeiit otBeT: (3) HD
3. CTtpoeHue aToMa cephl:
3p
[
3N
2pNNN
2s
s
4. BasieHTHBIE BO3MOXHOCTH CEPBI:
« B ocHOBHOM cocTosIHMM: 2 HECTIAPEHHBIX 3JIEKTPOHA B 3p-MIOAypOBHE
« Moxer 00pa30BbIBaTh 2 KOBAJIEHTHBIE CBSI3U (BaJIeHTHOCTS II)
o Ilpu Bo30YyX)aeHUU:
o PacnapuBaHue 351€eKTpOHOB 3S-TIOJypOBHSI
o Bo3MoxHoCTh 00pa3oBanus 4 cBsizelt (BajeHTHOCTH V)
o ObpazoBanue 6 cBs3elt (BasieHTHOCTh V)
Takum o6pa3zoMm, cepa MoxkeT TposaBiATh BaieHTHOCTH II, IV u VI, uro oObscHser
e€ cmocoOHOCTh 00Pa30BHIBATH PA3IMYHBIC COSAMHEHMS, BKItouas H,S.



2. B kakom psiiy T1peAcTaBjeHbl TOJAbKO BeleCTBAa ¢ KOBAJEHTHOI
HEIOJIAAPHOH CBA3bIO:

(1) HCI, O, CO,

+ (2) N21 031 H2

(3) Cu, Nal, H,O

(4) CH4, NH3, F,

3apucyiiTe 3JeKTPOHHYIO U CTPYKTYPHYIO (POpMYITy IEPBOrO COEIMHEHHUS B CTPOKE.
Oo0bsicnenue: KoBajeHTHass HeMNOJspHAs CBsI3b oOOpa3yeTcs MEXIy aToMaMu
OJIHOT'O U TOTO K€ 3JIeMEHTa. PacCMOTpUM Ka)IbIi PsJI:

1.

2.

3.

4.

HCl (xoBanenTtHass momsipHasi), O, (koBasieHTHass HemnoysipHas), CO,
(KOBaJIEHTHAsI MOJISIPHAs ) — HE MOAXOAUT

N, (xoBaneHTHass HenoJisipHas), Oz (koBajeHTHas HemnondsipHasi), H,
(KoBaJIEeHTHAsI HEMOJIAPHAS ) — MOAXOAMT

Cu (meramnmuueckas), Nal (uonnas), H,O (koBajieHTHasi moJiipHasi) — HeE
MOJIXOTUT

CH, (xoBanentHas momsipHas), NH; (koBanenTHas monsapHas), F,
(KOBaJICHTHAsI HEMOJISIPHAS) — HE MOJIXOIUT

DJIEKTPOHHBbIE H CTPYKTYPHBbIE (pOPMYJIbI ISl IEPBOIO COEAMHEHUS U3 psaa (2):

N,:

‘N::N:

JuekTpoHHas ¢popmyJia:

CrpykrypHas popmyna: N=N

B Monekyne azora aTtombl CBA3aHbl TPOMHOW KOBAJIEHTHOW CBSI3bIO, NPU ITOM
KQOKIBI aTOM a30Ta MMEET II0 TPU HECIAPEHHBIX 3JEKTPOHA, YYAaCTBYIOIIMX B
00pa3oBaHUU CBSI3H.

3. MoHHYI0 KPUCTAJINYECKYIO PellleTKY uMeeT:
(1) rpadut

(2) 6poMoOBOIOPOT

(3) xene3o

+ (4) OpoMu aMMOHUS

4, MI/IHI/IMaJ'leyIO CTCIICHDb OKHUCJICHHUS CEpa NMPOoABJIACT B COCIMHCHUU
(1) K,SO,

(2) Na,SOs5

(3) SO,

+ (4) CaS

5. K consim oTHOCHTCS Ka)XK/10€e U3 IBYX BelleCTB:
+ (1) KCI u NaHSO;

(2) H;

SO; 1 Cr(OH)s



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

6. MoryTt B3anMo/1eiiCTBOBATH JIPYT C IPYIroM:
(1) Fe u Ca(OH),

(2) Al u KNO3

+ (3) Al u NaOH

(4) Cun HCI

7. MeTajuinyecKHe CBOMCTBa MPOCTHIX BemecTB B psay Na ->Mg-> Al->Ca-
>K:

+ a) BO3pacTaroT;

0) YMEHBITIAIOTCS;

B) BHayaJsie 0CJ1a0eBalOT, 3aTEM YCUIIMBAIOTCS;

I') BHa4aJie BO3PAacTaroT, 3aTEM YMEHBIIAIOTCS.

8. JIluneiinywo popmy umeer MoJieKyJIa:
a) NHs;
0)H,0;
B)HzS,
+ 1) HCI
CocraBbTe €€ DJJICKTPOHHYIO (OopMylly, YyKaKHUTe€, B CTOPOHY aTOMOB KaKOIo
JJIEMEHTa CMeMaeTcs oOmasi »dJIeKTpPOHHAas Tapa, W H300pasuTe CXemMy
NEePEKPHIBAHMS aTOMHBIX OpOUTaJIeH.
Oobsicuenne: JIlunelinyro popmy umeet mosekyna xjaoposogopoaa (HCI), Tak kak:
o ATOMBI BOJIOPO/IA U XJIOpa 00Pa3yIOT OJHY KOBAICHTHYIO CBSI3b
o Pasznuna »1eKTpooTpUNIATETFHOCTEH 2JIEMEHTOB JOCTATOYHO BEIUKA
o DIEKTpOHHAs TIUIOTHOCTh CMeEHIaeTcsi K OoJiee DICKTPOOTPHUIATEILHOMY
aToMy XJIopa
daexkrponHas ¢popmyaa mosaekyiabl HCl: He + «Cl: — H—CI
CMmenenne 3JeKTpOHHOH MuioTHocTH: OOIIas 3JIEKTPOHHAs Mapa CMENIaeTcs B
CTOpPOHY aroMa XJIOpa, TaK KakK XJIOp MMeET OOJbIIYI0 3JIEKTPOOTPULIATEIHHOCTh
(3.16), uem Bozopo (2.20).
CxeMa nepexkpbIBaHusl OpOUTAJICH:



\/

\/
H-C1

B monexyne HCI npoucxonut c-nepekpbiBaHue 1S-opOutanu aroma BOIOPOAa H
3p-opOutanu aroma xjopa.

9. W3 npuBegeHHbIXx ¢opmya  BpinumuTe  GopmMysbl  BelIeCTB
HeMoJIeKyJsipHOro crpoennsi: CaO, HBr, CaCO3, H2CO3, Mg, CI207, H2S04,
KNOa3.
BemecTBa HeMOJIEKYJISIPHOTO CTPOEHHUsI U3 MPEICTABICHHOTO CITHCKA:
« CaO (okcum Kanplys) — HOHHOE COSAMHEHHUE, COCTosIee u3 Katnonos Ca?*
¥ aHMOHOB O*”
o CaCOj; (rxapOoHAT KaJbIUs) — COJb C MOHHON KPUCTAJUIMYECKON PEIETKOM
o« Mg (maramii) — mnpocTtoe BEHIECTBO C METALNTMYECKON KPUCTALUIMYECKON
PELIETKOM
o KNOg3 (autpart xanausi) — coiib, UMEIOIasi HOHHOE CTPOCHUE
Ocrampubie BemectBa (HBr, H,COz, Cl,07, HySO4) umeroT MonekyssipHOS
CTpPOCHHE, TaK KaK COCTOST M3 OTACIBbHBIX MOJEKYJ, CBS3aHHBIX KOBAJCHTHBIMH
CBSI3SIMU.

10.B cxeme npeBpamenuii Cl2 NaCl AgCl BemecrBamMmu «X» H «¥Y» ABJIASIOTCSA
COOTBETCTBEHHO:
(1) NaOH u Ag
(2) Nau Ag
(3) Na2S0O4 u AgNO3
+ (4) Na u AgNO3
CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKITUH.
Pemenue:
st ocymectBnenus: npespaiienuii Cl, — NaCl — AgCl neodxogumo nogo0parhb
Takue BemecTBa X U Y, KOTOpble OYAyT y4acTBOBATh B PEAKIIUSX:
1. Cl; +2Na — 2NaCl (peakius Xj0pa ¢ HaTpUeM)
2. NaCl + AgNO; — AgCl] + NaNOsz (peakiiuss oOMeHa MEKIY XJIOPHIOM
HATpUsI 1 HUTPATOM cepedpa)
Takum oOpa3oM, BemecTBOM X sBisieTcss HaTpuil (Na), a BemecTBoM Y — HUTpAT
cepedpa (AgNO3).
OcranbHBIC BApUAHTHI HE TTOAXOIST, TaK KakK:



o NaOH u Ag He MOT'yT OCYIIECTBUTH JaHHBIE IPEBPALLICHUS

o Na,SO, u AgNOj3 He naayT HY>KHOT'O pe3yJibTaTra B IEPBON PeaKIUU

o Nawu Ag (Bapuant 2) He 00pa3ylOT XJOPUJ HATPUSI IPH B3aUMOACHCTBUU
11. IIpu B3auMoneicTBUM MUHKA Maccoid 13r. ¢ M30BITKOM COJISIHOM KHUCJIOTHI
oOpasoBaJicsi ra3, 00beMoM (H.y.)
a) 2,24mn;
+0)4,481.;
B)1,121.;
r)3,3611.
BriOpaHHbBIN OTBET MOATBEPAUTE PEIICHUEM 3a]a49H.
Hano:

o Maccauunka (Zn) =131

o ComnsiHas KUCIOTa B U30BITKE

o Haiitu: 00b€M BeIIEMBIIETOCS Ta3a (H.Y.)
Pemenue:

1. 3anumem ypaBaenue peakuuu: Zn + 2HCl = ZnCl, + H, 1

2. HaiinéMm xoamyecTBO BELIECTBA [IMHKA:

o Momnsapuas macca nuHKa M(Zn) = 65 r/mMoJib

m 13

« n(Zn) = vl 0,2 MoJIb

3. Ilo ypaBHEHHIO peakIuu:

e 1 Monb Zn gaér 1 moins H,

e 3nauwur, 0,2 moas Zn gact 0,2 mons H,.
4. Haiiném 06bEM Bogopoaa:

o Ilpu n.y. | Mmounb rasza 3aaumaer 22,4 n
e VH,)=n"V,=02-224=4,48n

Il Bapuanr:

1. Diaemenry, »JjekTponHas ¢opmyaa koroporo 1s22s22p®3s23p3 |
COOTBETCTBYET BbICIIUI OKCH/L
(1) 305
+(2) P20s
(3) 3203
(4) PO,
N300pa3ute CTpoeHHWE aToMa JTOrO0 JJIEMEHTa M OOBSICHUTE €ro BaJICHTHBIC
BO3MOXKHOCTH.
Pemenue:

1. OnpenenuM >AEMEHT 1O 3JIEKTPOHHOU dopmyIe:

« DnekrponHas popmyna 1s22s22p®3s23p3

o OO1ee 9ncio 3MeKTPOHOB = 15

o IlopsankoBsiii HoMep 25emenTa = 15 (docdop, P)

2. Bricmmmit oxkeun pocdopa:

o ®ochop HaxXOaUTCS B S5 TPyMIE NEPUOANUECKON CHCTEMBbI

o Bpricuias BaneHTHOCTH paBHA HOMEpY rpynibl (V)

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



3. Ctpoenue atoma ocdopa:

3p
"4 Sy S

3s t t t

S A &
2p T T 1

S s "
2s T
R
1s T

4. BaneHTHBIC BO3MOXXHOCTH (hocdopa:

o B ocHOBHOM cocTosiHUM: 3 HECTIapEHHBIX JIEKTPOHA B 3P-TIOAYPOBHE

o Moxer nposiBiATh BajieHTHOCTS III (3a cueT 3 HecapeHHBIX 3JEKTPOHOB)

o Ilpu BO3OYXKIEHHH: OAMH BJEKTPOH C 3S-MOMYpOBHS MepexoauT Ha 3d-
OJIypOBEHb

o MoxeT mposiBIATh BAJEHTHOCTh V (32 CYET BCEX 5 3JIEKTPOHOB BHEIIHETO

YPOBHS)

2. B psaay BeuiecTB BOIOPOA, AMMHAK, XJOPHI KaJbIHUfA, a30T, MeTaH
KOJIMYEeCTBO BEelIeCTB ¢ KOBAJIEHTHOM HENOJISIPHOH CBA3BIO PABHO:

(1) omHOMy

+(2) nBym

(3) Tpem

(4) yeTbipem

3apucyiTe SJIEKTPOHHYIO U CTPYKTYPHYIO POPMYITY OJTHOTO U3 COSAMHEHUM.
Pemenne:

OrnpegenuiM THUII CBSI3U B KaXKJIOM BEIIIECTBE:

o Bomopon (Hz) — KkoBajeHTHas HEMOJIIPHAs CBs3b (Ba aToMa OJHOTO

2JIEMEHTA)

o Ammuaxk (NH3) — koBajsieHTHas MOJISIpHAs CBsI3b (pa3HbIC JIECMEHTHI)

o Xuopuna kaabius (CaCly) — noHHas cBS3b (METALT U HEMETAILI)

o A3ot (N2) — KOBaJICHTHasI HEMOJISIPHAS CBSI3b (JIBa aTOMa a30Ta)

o Meran (CH,4) — KxoBajeHTHas OJIApHAS CBSI3b (pa3IUUHbBIC JICMEHTBI)
BemecTBa ¢ koBaJieHTHOM HenoysipHOM cBsA3bI0: Hy 1 Ny (Bcero 2 BemiecTBa).
Otger: 2 (1ByM)

PaccMOTpuM 3JICKTPOHHYIO B CTPYKTYpHYIO (hopmyibl ammuaka (NHz):
DJeKTpoHHas hopmyIa;

CrpykrypHas popmymna: H—N—H | H



B monexyne amMuaka atom azora oOpa3yeT TPH KOBAJICHTHBIE CBA3U C aTOMaMH
BOZIOPOJIa. Y a30Ta OCTAETCSA OHA HEMOAEIEHHAS IEKTPOHHAS Tapa.

3. ATOMHYI0 KPUCTANINYECKYIO pellleTKy uMeeT:
(1) kucnopon

+ (2) rpadut

(3) okcup yrnepona (IV)

(4) xJI0pOBOIOPOT

4. BpICIIYIO CTeleHb OKHCICHHSI XJI0P NP OSIBJISIET B KHCJI0TE:
(1) HCI

(2) HCIO

(4) HCIO;

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

(2) SO3 u P05

(3) ZnO u K,0

(4) Al,O3 u BaO

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

(2) CO;

+ (3) CaCl,

(4) H2S0,

7. ATOMHBIE PaaAnyCbl XUMHYECCKHUX 3JIECMCHTOB YMCHBINAKOTCH B pAAYy:
A)Zn,Cd,CaK;

b) I,Br,Se,As;

+ B )Ga, Ge, As ,Se

I') P,N,C,B.

8. TpeyrosbHyio ¢popmMy uMeeT MOJIeKYJIa:
A)NHz;
b)SeH;;
B)BCClz,
+ [NBCl3
CocTaBbTe €€ 3IEKTPOHHYIO0 (OPMYITy, U300pa3UTe CXEMY NEPEKPhIBAHUS ATOMHBIX
opOuTaNiel U yKaxXuTe, MOJSIPHA WK HEMOJISIpHA ATa MOJIEKYyJIa.
JuexkTponHast popmysia moseryJbl BCls:
« bop (B) umeer 3 BajleHTHBIX JICKTPOHA
o Kaxnprit xsop (Cl) uMeet 7 BaJIGHTHBIX DJICKTPOHOB
« B monekyne BCl; o6pa3syercst 3 koBasieHTHbIE cBsi3u B-Cl



Cxema mnepexkpbiBaHusi opoOutaneii: B wmonexkyne BCl; mnpoucxoaur Sp?-
rudpuaun3anmsi opouraieit atoma oopa:
o OpHa s-opOutans u ABe p-opOuTanu 0opa ruOpUIU3YIOTCS
o OOpa3zytorcsa Tpu THOpUAHBIE SP*-0pOUTATIU
o DOTH OpOUTANN pacIoyiaraloTcs B OJHOW IUIOCKOCTH oA yriioM 120° apyr k
Apyry
o IlpoucxoauT mnepekpbiBaHUWE Sp>-TUOPUAHBIX opOuTamell Oopa ¢ p-
opOUTAIAMH XJIOpa
IIpocTpancTBeHHoe cTpoeHne: Monekyna umeeT (GopMy TPaBUIBHOTO
TpPEYroibHUKA (MJIOCKUI TPEYrOJIbHUK):
o Bce aroMbl HaX0OATCS B OJHOM INIOCKOCTH
o Yroa mexnay cazsimu B-Cl cocrasmsier 120°
o JlumosbHBIE MOMEHTBI CBA3EM KOMIIEHCUPYIOT IPYT Apyra
Monsipuocth Mmosiekyabl: Monekyna BCls sBisieTcss HemoJIsIpHoii, Tak Kak:
o BekTopbl AMTIOJIIBHBIX MOMEHTOB CBSI3€il HAMIPABJICHBI B Pa3HbIE CTOPOHBI
o Hx cymMapHbIi MOMEHT PABEH HYIIIO
o Morekyiia CHMMETPUYHA OTHOCUTENBHO LIEHTPA
Takum o60pazom, Monekyna BClz wumeer TtpeyroabHyto Qopmy, sBISETCS
HETIOJISIPHOM M UMEET IIOCKOE CTpoeHue ¢ yraamu 120°.

9. U3 npuBeaeHHbIX (GOPMYJ1 BHIMUIIUTE (POPMYJIbI BEIIECTB MOJIEKYJISIPHOT O
crpoenusi. CaO, HBr, CaCO3, H2CO3, Mg, CI207, H2504, KNO3, CI2.
BemecTtBa MOJIeKYJISIPHOT O CTPOECHHUSA U3 MPEICTABICHHOTO CIIUCKA:

« HBr (6pomoBomopon)

o H,CO3 (yronpnas kucnora)

o CIl,0; (oxcun xmopa (VII))

o H;SO, (cepHas kucnorta)

« Cl; (xnop)
Oo0bsicHeHue:
BemectBa MOJIEKYJISIPHOTO CTPOEHUSI COCTOST W3 MOJEKyJd. B HUX aTroMmbl
COEIMHEHbI MEXJy CcO0Oi KOBAJEHTHBIMHU CBs3AMH. Takue BemiecTBa OOBIYHO
MMEIOT HU3KHUE TEMIIEPATyPhl IJIaBJICHUS U KUTIEHUS, YaCTO JIETYYH.
Ocransubie BemniectBa u3 cnucka (CaO, CaCO3z, KNO3) numeroT HeMoJeKysipHOe
CTpoeHHUE (MOHHOE), TaK KaK COCTOST M3 MOHOB, CBSI3AHHBIX HMOHHBIMU CBSI3SIMU.
Maruuii (Mg) — mnpocToe BEIIeCTBO € METAUIMYECKOW KPUCTAUTMYECKON
PELIETKOM.

10. B cxeme mnpeBpamenuii Na NaOH Na2CO3 BemectBammu «X» H «Y»
SIBJIAIOTCS. COOTBETCTBEHHO:

+ (1) H,O u CO,

(2) Na;O u CO,

(3) H,Ou CO

CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKITUH.

Pemenne:



Hns  ocymectBiennss npeBpamennii  Na — NaOH - Na,CO; Heobxomumo
ONPEEIIUTh BelecTBa X U Y.
1. IlepBoe npeBpamienue: Na — NaOH
o Harpuii pearupyer ¢ BoOIOM C o0O0pa3oBaHWEM THIPOKCHJIA HATPUS U
Bomoponaa: 2Na + 2H,0 — 2NaOH + H, T CinenoBaTensHo, BEIiecTBO X —
sto H,0.
2. Btopoe npespamenne: NaOH — Na,COs;.
o T'maopokcun HaTpusi pearupyer ¢ VIJIGKUCIBIM Ta3oM C o0pa3oBaHUEM
kap6onata Hatpus: 2ZNaOH + CO, — Na,CO5; + H,03Hnauur, BemniectBo Y —
10 COs.
OrBer: npaBuibHbI Bapuant — 1(H,0 u CO,).
YpaBHEHUS pEaKLUN:
1. 2Na+ 2H,0 = 2NaOH + H,
2. 2NaOH + CO, = Na,C0O5; + H,0

11. KoauvecTBO BenecTBa 1 00beM KHCJI0POIa, HEOOXOAUMOTO J1JIfl MOTY4YeHU s
18r Boabl, cOCTABJISIIOT:
A) 0,5 monb u 22,41
b) 1 monb u 11,27;
+ B) 0,5 mosb u 11,27;
I') 1 monb u 22,4
BrIOpaHHbBIN OTBET MOATBEPAUTE PELICHUEM 3aJauH.
Hano:
o Macca Boasl m(H,0)=18 r
« Haiitu: kommuectBo Bemectsa n (O2) u 006éM V(O3).
Pemenne:
1. 3anumem ypaBHeHHE peakiuu oOpa3zoBanus Boasl: 2H, + 0, = 2H,0
2. Haiiném xonmuecTBO BEeCTBa BOJIBI:

o Monspuaas macca Boasl M(H,0) =2-1+ 16 = 18 r/mMoub
1

. n(H,0) = % = 1—2 = MOJIb

3. Ilo ypaBHEeHMIO peaKUUu:

o Ha 2 monb Boabl TpeOyetcst 1 Monb Kucioponaa

o 3HauuT, Ha 1 MOIb BOABI TOTpeOyeTcs 0,5 MoIb KUCIOpOaa
4. Paccunutaem o0bEM KHCIOpOAA:

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

« VV(0,)=n-V,=05-224=112x

Pa3znen 3. CTtpoeHue u CBOWCTBA HEOPraHMYECKUX BellleCTB

Tema 3.1. Kuaccupukanus, HOMEHKJIATYPA M CTPOEHHE HEOPTraHW4YeCKHX
BeLleCTB

dopma TeKylIero KOHTPOJIfAA — TECTUPOBAHUE, MPaKTUYECcKas padoTa

Kon kourposnupyemoii komnerenunu — OK 01, OK 02

TecToBoe 3a1aHue:

1. Heoprannueckue BemecTBa JeJsiTCA Ha 2 0oJibIIMeE IPYNIIbI



A. METaJUIbl M1 HEMETAJUIbI

+ b. mpocThIe U CIIOKHBIE BENIECTBA

B. TBepbIie U KHUAKKUE BEIIECTBA

I'. ra3pl U XUIAKOCTH

2. K cJ10’)KHBIM BeleCTBAM OTHOCATCS

A. KHCJIOTBI, OCHOBaHUSI, COJIU

b. oxcuanl, ocHOBaHUS

+ B. okcuabl, OCHOBaHUSI, KUCIIOTHI, COJIU

I'. okcuabl, OCHOBaHUSI, KMCIOTHI

3. Oxkcuabl OBIBAIOT

A. KMCTIOTHBIE

b. xucnele, cpennue

B. ocHOBHBIE

+ I'. KUCIIOTHBIC, OCHOBHBIE, aM(OTEPHBIE

4. OxcuaomM Ha3bIBaeTcsl

A. CIIO)HOE BEIIECTBO, COCTOSIIEE U3 TPEX IIEMEHTOB, OJIMH W3 KOTOPBIX KUCIOPO/
b. cnoxHoe BemecTBo, COCTOSAIIEE U3 METaIa U KUCI0pO1a

B. cnoxHoe BemecTBo, COCTOSAIIEE U3 IBYX AJIEMEHTOB, OJIMH U3 KOTOPBIX BOJIOPO]
+ I'. cloXHOE BEIIECTBO, COCTOSIEE M3 JIBYX DJIEMEHTOB, OJMH M3 KOTOPBIX
KHUCIIOPOJT

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

A. MeTajuia ¥ BoJopoaa

b. Hemeramia u kucnopozaa

+ B. meTtaiuia u kuciaopoa

I'. Bomopona u kuciaoponaa

6. KucjoTHbIN OKCH/I ITOJIy4YaeTcsl IPH B3aUMOAeCTBUM

A. MeTajia U KuCaopoJia

+ b. HEMeTaua 1 Kuciopoaa

B. nepexonnoro Meramia u Kuciopoaa

I'. HemeTanna u Bogopoaa

7. AMdoTepHBIA OKCH/I TOJIY4YAETCsl IPU B3aUMO€iiCTBHH

A. HEMeTaJlJ1a ¥ KUCIIopoaa

+ b. mepexoHOro Meramia u KUCiuopoaa

B. nemeramia u Bogoposa

I'. Meraiia u kuciopoaa

8. OcHOBaHueM Ha3bIBACTCH CJI0KHOE BElIeCTBO, B COCTAB KOTOPOIr0 BXOAAT
A. KHCIIOPOJ

+ b. runpokcunas rpynna OH

B. Bozmopon

I". KUCIIOTHBIN OCTATOK

9. KMcJ10THI - 3TO CJI0KHBIE BEIlleCTBA, B COCTAB KOTOPBIX BXOAST
A. aToM BoJOopoJa ¥ aTOM MeTasia

b. atom Bojiopo/ia 1 aTOM HeMeTallia

+ B. aTOMBI BOIOpPOJa ¥ KUCIOTHBIA OCTATOK

C. aTroM BoJIOpOJIa M TUAPOKCUAHAS TPYIIA



10. Coan - 3TO CJ10KHBIE BEIIECTBA, B COCTAB KOTOPbIX BXOAST
A. KUCJIOPOJl U TUJIPOKCUIHAS TPy

b. Bogopo ¥ KUCIIOTHBIA OCTaTOK

+ B. aToM MeTaiia U KHCJIOTHBIM OCTaTOK

I'. atoM HemeTamIa U KUCIIOTHBIA OCTATOK

11. Consimu SABJISIIOTCSA:

A. Al, S;, NH,CI, H,SiO,

B. Al,03, NH4NO3, K,SiO,

B. Al(OH)3, NH,CI, Na2SiO,

+ F A|253, NH4CI, K28|O4

12. K kucj10TaM OTHOCHUTCSH TPYINIa BEleCTB:
+ A. H,S, HNO3, HBr

b. KCI, HCI, H,S0O,

B. NH3, HNO3, HI

I'. NaOH, H,SO,, H,S

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

14. Uckmouure gumHee CuO; Cu(OH)2; MgO
Otset: Cu(OH),

15. CooTHecure.

Oomas ¢popmyaa Knacc Heopranuyeckux BelecTn
1. HyAc B) A. OCHOBaHHS
2. Me(OH), A) b. oxcusl
3. Mey(Ac)y I) B. KuCIO0THI
4. 3,0y b) I'. comn
16. 3anonuute TadAMIY
No | ®dopmyaa BemectBa | Ha3Banmue BemiecrBa Kuacce BemiecrBa
1 | HCI CossiHast KUCIIOTa KHUCJIOTBI
2 | HgO Oxkcun pryTH
3 | CaCOg4 KapOonat kanbius
4 | Al,(S0,)5 Cynbdar aroMHHHS
5 | PbO, Oxcul cBuHIA
6 | Mg(OH), ['uapokcu Maraus OCHOBAHMUSI
7 |Zn0O Okcul HHHKa
8 | Cu(NOy), Hurpat menu
9 |P,0c Oxcun docdopa
10 | BaSO, Cynbdut 6apus

IIpakTnyeckasi padora: Pemenue 3amady Ha pacdyeT MacCcOBOM JOMU (Macchl)

XUMHUYECKOT0 3JeMEHTa (COeAUHEHHs])) B  MOJEKyJe (CMecH).

Penienue



NPaKTUYECKUX 3aJaHuil 10 KIacCU(pUKALMU, HOMEHKJIAType M XUMHYECKUM
(opMynaM HEOPraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB (HA3bIBaTh U COCTABISAThH
(opMyJIbl XUMHUYECKHUX BEIIECTB, ONPEAEIATh NPUHAIICKHOCTD K KJIAcCy).
Hcroynukyu XumMudeckod HMH(OpManuu: HayyHas M ydyeOHO-HaydHas JUTepaTypa,
cpeacTBa maccoBoid mHpopManuu, cetb MuTepuer u apyrue. [lonck mHpopmarmm
10 Ha3BaHUAM, UJCHTHU(PHUKATOPaM, CTPYKTYPHBIM QOopMysiaMm.

Tema: Pelienue 3a1au Ha pacdyeT MacCOBOM oM (MacChl) XUMUYECKOTO dJIEMEHTA
(coenuHeHus) B MOJIEKYJE (CMECH).

eab padoTbi: 0TpabOTATh MOHITHE «MACCOBas JI0JIs» HA IPUMEPE PEILICHUS 3a/1a4
OoOopynoBanmue:

1.YueOuuk

2. Terpaab

3.Pyuka

4 Ilepuoauueckasi cucrema xumudeckux sneMentoB /.M. Menneneesa

5.bmank ¢ 3agaHnusIMu

OcHOBHbBIE TeOpeTHYECKHE MOT0KEHU:

MaccoBasi 10Jil 3JIeMEHTAa — 3TO OTHOIIIEHHE MAaCChl ATOTO 3JIEMEHTA B CI0XXHOM
BEIIECTBE K Macce€ BCEro BEIIECTBA, BBIPAKEHHOE B JOJNSAX EIUHUIBI (WK B

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

MaccoBas 107151 371eMEeHTa B BEILIECTBE 0003HAYAETCS JIATUHCKOW OYKBOM ® (1yO0Jib-
B3) U MOKAa3bIBaeT JOJIO (YaCTh MAaccChl), IPUXOASIIYIOCS Ha JAHHBIA 3JIEMEHT B
obmieil macce BemiecTBa. MaccoBasi 10y 3J€MEHTa B BEILIECTBE BbIPAXKACTCS B
JOJISIX €IMHUIIBI MM B IIpoLieHTaxX. YacTh OT 11eJI0ro Bcerga MeHbIIE 1eJIoro, Kak
JI0JIbKA aIeJbCHHA MEHBILIE BCErO alleJIbCUHA.

Hanpumep, B coctaB okcuna pryru HgO BXoauT aBa 3jieMeHTa — pTYTh U KUCIOPOLI.
[Ipu HarpeBanum 3toro BemiectBa Macco 50 r momywaercs 46,3 r prytu u 3,7 r

KUCJI0pO/a. Paccuutaem MacCCOBYHIO D0JIIO PTYTH B CJIOJKHOM BCIICCTBC:

46,3r
w(Hg) = cor = 0,926, u1u 92,6%

Paccuutaem MaCCOBYIO HOJIFO KHUCJIOPO/Ja B BCHICCTBC. I[J'IH 9TOr'o MacCy KucCJiopoaa
pasacinuM Ha MacCy CMCCH. IlogcraBuM 3Ha4YEHHUS MacC BEIICCTB. HonyqaeM:

3,7T
w(0) = Sor 0,074, nnu 7,4%

VYuutbiBasi, 4TO CyMMa MacCOBBIX JOJIeH 3JIEeMEHTa B BEIIECTBE paBHA CIUHUIIE, WU
100 %, MaccoByro AOJIO KUCIOPOAA MOKHO HANTHU 1O pa3HOCTH:
w(0)=1-w(Hg) =1-0926=0,074

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

Il Toro, 4YToOBI HAaMTHM MAaCCOBYIO JIOJNIO DJJIEMEHTa B BEIIECTBE, HY)XHO
OTHOCUTEIIbHYI0 aTOMHYIO MAacCy 3TOTO 3JIEMEHTA YMHOXHWTh Ha YHCJIO aTOMOB



JAaHHOI'0 XHMMHUYCCKOI'O 3JICMCHTA B BCIICCTBC WM Pa3dCIUTb HA OTHOCHUTCIIbHYIO

MOJICKYJIIPHYIO MAaCCy BCIIICCTBA.

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

Haiiném maccoByro 10110 kucimopoaa. s 3Toro Hy’>KHO OTHOCUTENBHYIO aTOMHYIO
Maccy KUCIOpoJa YMHOXHUTh Ha 4 U pa3AeiuTh HA OTHOCUTEIbHYIO MOJICKYJISIPHYIO

Maccy Bcero BemecTBa. [lonyuaercs 0,653, i 65,3 %.

B Ar(0) -n(0O) . .
w(0) = Mr(BeuiectBa) 100%

16-4
(L)(O) = W = 0,653,1/1111/1 65,3%

Paccuntaem maccoBble J0JHM 3J€MEHTOB B MeTaHe, ¢opmyna koroporo CH4. Jlns
ATOrO OINpEACIMM OTHOCUTEIbHYIO MOJIEKYJISApHYIO Maccy MeraHa. l[loacraBum
3HAYEHUS OTHOCUTENLHBIX aTOMHBIX Macc ¥ Noay4uM 16.

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

3aTeM HailAEM MacCOBYIO J0JII0 yriaepoja B Metane. Jlyist atoro 12 ymHOkuM Ha 1 u
paznenum Ha 16. B

pesynbrare oopazyercs 0,75, unmu 75 %.

O6o03Haunum opmyny nuputa FexSy. 3arem HaliiéM COOTHOIIICHUE UHIEKCOB X U .
JI71s1 3TOrO 3HaYEHUS

MAacCOBBIX JOJIEW pa3geIuM Ha OTHOCHUTENIbHBIE ATOMHBIE MAacChl 3JEMEHTOB.
IloncTaBuM 3HAUYECHUSI U

nonyuum cootHomenue 0,0083 : 0,0167.

[IpuBenéM COOTHOIIEHUSI MHJIEKCOB K LENbIM yuciaam. J[Jis 3TOro Hy)XKHO KaxJoe
3HAYEHHUE pa3AesiuTh Ha

MeHbIIee Yuciio B cooTHoteHuu. [lomyuum 1 : 2. 3nauut, popmyna nupura FeS2.

3ananus:

1.KakoBa maccoBasi 1011 BOA0poAa u Kucjaopoaa B soae (H20)?
2.PaccunraiiTe MaccoByI0 10,110 3JieMeHTOB B Bemectse H3PO4

3. B npupone xene3o BcTpedaeTcss B BUAE coenuHEHUU. PaccumTailiTe MaccoByro
JIOJIIO JKeJie3a B KaKIoM coeauHeHnu. Kakoe mpupoHoe COeTMHEHUE UMEET Camoe
BBICOKOE 3HAUEHUE MACCOBOM JIOJIU Keme3a?

Ha3Banue npupognoro | Xumudeckas ¢popmy.ia Conepskanue keje3a
cOoeTUHEeHUS (B %)
MarHuTHBIN JKEJIe3HIK Fe304
(Mar”HeTur)




KpacHplif sxene3Hsk Fe203
(remMartur)

[IraToBbIi KEIE3HSIK FeCO3
(cunepur)

CepHblii KOTYSTaH FeS2
(upuT)

4. B npuponae Meap BCTpeyaeTcsl B BUAE COEAUHEHN. PaccunTalite MacCOBYIO JOJIIO
MEIU B KAKJIOM coequHeHnu. Kakoe npupogHoe COEAMHEHNE UMEET CaMO€ BBICOKOE

3HA4YE€HUE MACCOBOU OJIM MeIU?

HasBanue npupognoro | Xumudeckas ¢popmy.ia Conepxxanue Mmeau
coeIMHEeHUsI (B %)
Mennsblii 01eck Cu2S
XabKOMMUPUT (METHBIH CuFeS2
KOJTYEJIaH)
Majaxut (CuOH)2CO03
Kympur Cu20

5.B kakoM okcujae Meau MaccoBas JOJISI DTOTO dJIEMEHTA BEIIe?
Kpurtepuu oneHuBanusi:

Orenka «5» - 18-206

Ornenka «4» - 15-176

Orenka «3» - 12-146

Orenka «2» - meHee 126

Tema 3.2. Pu3nKO-XUMHYECKHE CBOICTBA HEOPTAHUYECKUX BelIECTB
dopMa TeKymlero KOHTPOJA — TECTUPOBAHME, IIPAKTHUYECKAs
naboparopHasi pabora

Ko xkonTponupyemoii komnerennuu — OK 01, OK 02

TecroBoe 3a1anue:

pabora,

1.3 npeasiokeHHOr o nepevyHsi THIOB peaKuuii BbIOepHuTe IBa THIIA PeaKLHH,
K KOTOPBbIM MOKHO OTHECTH B3aMMO/IeliCTBHE HIeJT0YHBIX METAJIOB C BOIOM.

1) karanuTuueckas

2) roMOreHHas

+ 3) HeobpaTumast

+ 4) OKHCIIUTEIBbHO-BOCCTAHOBUTEIIbHAS

5) peakuus HeUTpanU3aluu

2.3 npeJio:KeHHOr0 NepevyHsi THUIIOB peaKkuMid BbIOepHTe JABa, K KOTOPBIM
MOKHO OTHECTH B3aUMOJeiiCTBHE ITHICHA ¢ BOAOPOIOM:

+ 1) npucoeaunenus

2) 3aMeIICHUS

+ 3) KaTanuTU4ecKas

4) >TMMUHUPOBAHUS



5) HekaTaIMTUYeCKast

3./3 npeaioskeHHOr 0 mepevHsi BellecTB BhIOepuTe 1BA BellleCTBA, PpeaKIus
TEPMHUYECKOr 0 pPa3JioKeHHus KOTOPBIX SIBJISICTCS OKHUCJIUTEJIbHO-
BOCCTAHOBUTEJIbHOI.

1) kapOoHaT aMMOHMS

2) ruapokapOoHaT Kanus

+ 3) HUTpaT aMMOHHUS

+ 4) HUTpAT ATIOMUHUS

5) TUAPOKCHU] ATFOMUHUS

4.3 1npeaJiOKEHHOr0 Tiepe4yHsl BellecTB BbIOepuTe [Ba BelIeCTBA,
B3aMMO/IeiicTBUE KOTOPBIX ¢ HATPHEM SIBJISIETCS pPeakiueii 3aMelleHusl.

1) anietunen

+ 2) pocdop

3) kucnopon

4) azor

+ 5) aTanon

5.3 npeaJioKeHHOr0 TiepeYyHsl BelleCTB BbI0OepuTe [Ba BelleCTBA,
B3aMMOIeiiCTBHE KOTOPBIX € A230THOM KHCJI0TOH He fIBJSAETCH OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHOU peaKuue.

+ 1) ammuaxk

+ 2) ruapoKcu aAIFOMUHUS

3) cepebpo

4) maruui

5) menp

6.3 npeaJioKeHHOr0 TiepedyHsl BellecTB BbIOepuUTe [Ba  BelleCTBA,
B3aMMO/IeiiCTBHE KOTOPBIX € THAPOKCHIOM HATPHUSA SIBJISIETCHA OKHCJIUTEIbLHO-
BOCCTAHOBUTEJIbHOM peaKkuMe.

1) cepoBomopon

+ 2) okcup azora(1V)

+ 3) cepa

4) oxcup cepoi(1V)

5) cepHas KuciaoTa

/.3 mpensio:;KeHHOr0 TNepedyHs1 BbIOepUTEe [BA THINA PeaKiuil, K KOTOPbIM
MOKHO OTHECTH B3auMojeiicTBue 0eH30J1a ¢ BOIOPO0M.

1) sTepuduxamyu

2) HeWTpanu3anuu

3) 3ameneHus

+ 4) npucoeauHeHus

+ 5) ruapupoBaHus

8.13 npen10;keHHOr 0 nepevyHsi Bbi0epuTe ABe Peakunu, KOTOpPbie He ABJISAITCS
OKHCJIMTEJIbHO-BOCCTAHOBUTEILHBIMM.

1) paznoxenue okcuaa prytu(ll)

+ 2) pasnoxkeHue ruapokapOoHaTa Kalblus

3) B3aUMO/JIEHCTBUE CEPOBOIOPOIA C OPOMOM

4) B3aMO/ICMICTBME METaHa C KUCIOPOJI0M



+ 5) paznoxenue ruapokcuaa meau(1l)

9.3 npensioxKeHHOr0 NepevyHsi BelleCTB BbIOepUTe Ba BelleCTBA, pPeaKIus
Pa3Ji0KeHUsI KOTOPBIX SIBJSETCH OKMCJINTEIbHO-BOCCTAHOBUTEIbHOM.

1) Ca(HCO3),

+2) Mg(NOs)

3) H,SiO;

4) Cu(OH),

+5) KCIO;

10.13 npeJioskeHHOr 0 nepevHsi TUIOB PeaKuuil BbI0epuTe 1Ba THUIIA, KOTOP bIM
COOTBETCTBYET peaKnusi NPOMbIIIJIEHHOT0 TMOJYYeHHUsI MeTaHoJIa, CcXeMa
koropoii CO + 2H, «— CH3;O0H.

+ 1) KaTaTuTUYECKOM

2) HEeKaTAIUTHYECKOMN

3) HeoOpaTumoit

4) 3HA0TEPMUYECKOU

+ 5) 3K30TepMUYECKOM

11.13 npeaJio;KeHHOr 0 NepeyHsi TUIOB PeaKUi BbIOepUTe 1Ba THIIA, KOTOP bIM
COOTBETCTBYET B3aMMO/leificTBHE KAJIbIMS U COJAHON KUCJIOTHI.

1) coenuueHus

+ 2) 3K30T€pMUYECKUM

+ 3) 3amereHus

4) SHAOTEPMUUYECKUM

5) oOmeHa

12.13 npeaio;keHHOro nepevyHsi TUIOB peaKuuil BbIOepUuTe ABa THIIA, KOTOPbIM
COOTBETCTBYET B3aUMOJeICTBHE METAHA ¢ A30THON KUCJIOTOM.

+ 1) 3amelnenus

2) oOmeHa

3) obpaTumoit

+ 4) HeoOpaTuMon

5) KaTaIUTUYECKOU

13.13 npenJio;keHHOr 0 nepevyHsi TUIOB PeaKuuil BbIOepUTe 1BAa TUIIA, KOTOP bIM
COOTBETCTBYET B3aUMOJeNCTBUE OKCH/IA KAJIbLMA C BOIOI.

1) 3amerieHus

2) 3HAOTEPMUYECKUM

+ 3) BK30TepMUYECKUM

+ 4) coequHeHUS

5) KaTaIUTHYECKUM

14.113 npeJio;keHHOr 0 nepevHsi TUIOB PeaKuuil BbI0epuTe ABa THUIIA, KOTOPbIM
COOTBETCTBYeT B3aMMOJCHCTBHE IMpONaHa M OpoMa NpPHM KOMHATHOH
TeMIlepaType Ha CBeTY.

+ 1) OTHOCHUTCS K peaklMsIM 3aMeIIeHUs

2) NpUBOAUT K MPEUMYIIECTBEHHOMY 00pa30BaHMIO 2-OpoMIIporiana

+ 3) IpUBOIUT K MPEUMYIIICCTBEHHOMY 00pa30oBaHMIO 1-OpoMIiponaana

4) mpoTeKaeT C pa3pbIBOM CBA3U MEXK]ly aTOMaMU yriepojaa

5) sIBIsIETCS KAaTAIMTUYECKUM TTPOLIECCOM



15.13 npensioxkeHHOro nepe4vHsi TUMOB pPeakuWii BblOepuUTe JABAa, K KOTOPbIM
MOKHO OTHECTH Peakuuio MojJydeHHss aMMHaKa, cxema koropoii N, + 3H; <
2NH;.

+ 1) karanmutuueckas

2) HEeKaTaAIUTHYECKas

3) oOmeHa

4) 3ameleHus

+ 5) coequHeHUS

IpakTtuyeckas padora: CocraBieHUE ypaBHEHUN XUMUUYECKUX PEAKIUU C
YY4aCTHEM MPOCTBIX M CJOKHBIX HEOPraHMYECKUX BEHIECTB: OKCHUIOB METAJJIOB,
HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHUH U
aM(OTEpHBIX TUIAPOKCHUJIOB, HEOPraHMYECKUX COJIEH, XapaKTepU3YIOIIUX HX
CBONCTBA.

Pemenne nmpakTuko-opueHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA
Y TIOJIyYEHNE HEOPTAHUYECKHUX BEILIECTB

JlaGoparopHas padora «CBoiiCTBa METAJJIOB U HEMETAILJIOBY.

HccnenoBanne Gpu3nueckux U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAILIOB.
Pemienne sKcnepUMEHTANbHBIX 33/lad MO CBOMCTBAM XUMHYECKHM CBONCTBaM
METAJJIOB U HEMETAJUIOB, 11O PACIIO3HABAHUIO U MTOTYYECHHIO

IIpakTnueckas padora 1: CocraB/jieHue ypaBHeHHII XUMHU4YECKHUX PeaKIuii
eab padoTsbl
Hayuutbcs  cocTaBisiTb  ypaBHEHMSI XMMHYECKUX pEaKIUd C  ydacTHeM
HEOPraHUYECKUX BEUIECTB M XapaKTEpU30BaTh UX CBOMCTBA.
TeopeTrnyeckue OCHOBBI
Heoprannueckue BemecTBa JeisITCs Ha:
o IIpocteie (MeTamIbl 1 HEMETALIIBI)
o Crnoxnbie (OKCUIBI, KUCIOTHI, OCHOBaHUSI, COJIN)
OcCHOBHbBIE KJIACChl HEOPTraHUYECKUX COEAUHEHUI:
o Okcuabl: OCHOBHBIE, KUCIOTHBIE, aM(pOTEpPHBIE
o Kucaorsl: 0eckuCIOpOAHBIE U KUCIOPOACOAEPKAILINE
o OcHoBaHMs: paCTBOPUMBIE (ILIETOYN) U HEPACTBOPUMBIE
o Coun: cpennue, KUCIbIE, OCHOBHBIC
IHopsaok BbINOJTHEHUs padOThI
1. OnpenenuTh TUN XUMUYECKON pEaKIU
2. 3anucaTh (OpMYIIbl HCXOTHBIX BEIIECTB
3. CocTaBuTh POPMYIBI TPOTYKTOB PEAKITUU
4. PacctaBuTh KO3 (PUIIHEHTHI
5. YkazaTp ycloBuUs MPOTEKAHUS PEAKIIUU
IIpuMepsbI peakumi
Peakuuu ¢ okcuaamu:
« BsaumogeiictBue ocHoBHOro okcuga ¢ Bogoi: CaO + H,0 = Ca(OH),
(oOpa3oBaHme MIETOYN)



o Peaknms kucmotHoro okcuaa ¢ ocHoBanueMm: SO, + 2NaOH = Na,SO; +
H,0
Peakuum ¢ kucjioramu:
o Heitrpammzamusa: HCl + NaOH = NaCl + H,0
o Britecuenne Bomopoaa: Zn + 2HCl = ZnCl, + H, T
Peakuum co mesrouamu:
o C xucnorasimu okcugamu: 2KON + CO, = K,CO; + H,0
o C comamu: CuSO, + 2KOH = Cu(OH), | +K,S0,
3agaHus IS CAaMOCTOSITEJIbHON PadoThI
CocraBbTe ypaBHECHUSI peaKIuii:
1. BzaunmogueiicTBUE OKCHIa KAIbIIUS C BOOOU
2. Peakuus cepHOW KUCIOTBI C TUAPOKCUIOM HATpUs
3. Tlomyuenue xmopuna meau (I1) u3 Mmean u COMTHOM KUCTOTHI
4. BzaumojencTBre THAPOKCUIA KATTUsl C YTIEKUCIBIM ra30M
5. Peakuus oomena mexay cynbdarom meau (1) u rugpoxcuaom HaTpus
TpedoBanusi k opopMICHUIO
3anucarh HOMEp 3aJaHus
CocTaBuTh ypaBHEHHE pEAKIIMU
YKa3zarb TUI peakLiuu
PaccraButh k03 QduIIueHTHI
OTMeTUTh NPU3HAKHU PEAKINU (O0CaZ0K, a3, LBET)
Crenats BBIBOJ O CBOWCTBAaX BEILECTB
KoHTposbHBIE BONIPOCHI
1. Kakue Tunbl XuMHUYECKUX PEaKUi BbI 3HaeTe?
2. Kak onpenenuts BO3BMOXXHOCTb MPOTEKAHUS peakun?
3. Uro Takoe amdoteprocts? [IpuBeauTe mpumepsl.
4. Kakue npu3HaKy yKa3blBalOT Ha MPOTEKAHWE XUMUYECKON peakiuu?

oakwhE

IIpakTuyeckas padora 2:

Tema: CocTaBineHHe ypaBHEHUN XMMHYECKHX PEAKIUH C Y4aCTHEM MPOCTHIX H
CJIOKHBIX HEOPraHUYECKUX BEIIECTB.

eabp padorbl: PelieHWE NpPakTUYECKUX 3aJaHUM MO OCTABJICHUIO YPaBHEHUU
XUMHAYECKUX PEAKIUI C YYaCTHEM MPOCTHIX U CJOKHBIX HEOPraHUYECKUX BEILIECTB,
IIOBTOPEHNE OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEAUHEHUM.

OoopynoBanmue:

1.YueOuuk

2. Terpanp

3.Pyuka

4 .Ilepuognueckas cucreMa XUMU4YeCKnXx aneMeHToB [[.M. Menneneesa

5.bnank ¢ 3agaHUAMHU

OcHoBHBIE TEOpEeTHYECKHE MOJT0KEHHS

NMOBTOPUTH  KJIACCH(PUKALMIO HEOPraHUYECKUX COeAMHeHUH (CM. 1O
npeabIIYIUM padoTam)

3ananusa:



1.Ykaxxure BelecTrBa, KOTOPbIe HEO0XOAUMO HCIOJb30BATH ISl

NpeBpalIeHn:
P— P203 — P205 —Ba3(P04)2 -BaHPO4 — Ba(H2P04)2 — H3POA4.
1) Bona;2) kuciaopon;3) oxkcua dapusi;4) xaopua 0apus;S) cepHasi KMCJI0TA.
OcymiecTBUTE 1LEMOYKY TMPEBpaIeHUd, HA30BUTE BCE BEIIECTBA B IICMOYKE U
OMpEeJIETUTE UX KJIacc.
Pemenue:
JI71s1 ocyliecTBICHHS LIETIOYKH MPEeBpallleHU HEOOXOAUMBI CIIEIYIOIIHUE BEIIECTBRA:

o Kucnopon (O;) — ms okucnenus pocdopa 1o P,03 u P,0g

o Oxkcup 6apus (BaO) — mns momyuenust pocdara 6apust

o Xnopun Oapus (BaCl,) — gns momyuenuss rugpodocdara u
muruapodocdara Gapus

o Cepnas xucmora H,SO, — nns npespamienust docharoB B ¢ochopHyrO
KUCJIOTY

Lenouka npeBpamieHnn:

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

2. P,O; + 0, = P,05 Oxcun docdopa (III) + kucmoponx — okcun dhocdopa (V)
(okcup + MPOCTOE BEIECTBO — OKCH)

3. P,0s5 + 3Ba0 - Ba3(P0,), Okcun dochopa (V) + okcun Oapus — docdar
Oapust (OKCUJ + OKCHI — COJIb)

4, Ba;(PO,), + 2H,0 - 3BaHPO, + H3PO, ®ocdar OGapus + Boma —
ruapodocdar OGapuss + dochopHas kuciora (cosb + Boga — KHUcCHasg COb +
KHCIIOTA)

5. BaHPO, + H,SO, — Ba(H,P0,), + H,0 Twuapodochar Oapus + cepHas
kucinora — guruapodocdar 6apust + Bona (Kucias cojib + KUCI0Ta — KUCTask COJb
+ Boj1a)

6. Ba(H,PO,), + H,SO, — 2H;P0O, + BaS0, ! Juruapodocdar Gapus + cepHas
kuciota — (QocdopHas kuciora + cyiabdar Oapus (Kucias cojib + KucIoTa —
KHUCJIOTa + COJIb)

2. Onpenenure MeTaJl1, KOTOPBIA 00pa3yeT ¢ XJIopoM cojib coctaBa MeCl3
+ A Al; B Mn; B Ag; I Cu.
Pemenue:
1. Paccmorpum dopmyny conu MeClz — 370 xmopua MeTania ¢ BaJ€HTHOCTHIO
1.
2. TlpoBepuM KakIblif BAPHAHT:
Amomunuii (Al) umeer nmocrosHayto BaeHTHOCTS 111, o6pazyer AICI3
o Mapranen (Mn) moxeT umets pasubie BasieHTHocTH (11, IIL, IV, VII), HO HE
oOpa3zyeT cTabunbHOro coeaquuenus ¢ popmynoit MeClz
o Cepebpo (Ag) umeer BasieHTHOCTH I, 00pazyer AgCl
o Menapb (Cu) umeer BanientHoctu | u II, o6pazyer CuCl miu CuCl,
3. Tonbko amomunuii 006pasyet xjaopun ¢ popmymnoit MeCls, rae meTamt nuMeer
BaJIecHTHOCTH I u coequHsercs ¢ Tpems aromaMu XJiopa.



Takum oOpa3zoM, MpaBMIbHBIN 0TBET — A (Al).

3. Pacnonoxxute COEIUHEHHS B COOTBETCTBUU CO CXEMOM MpEBpalllCHUIN:

KHCIJIOTHBIN OKCHJT — KHCJIOTa — COJIb — OCHOBHBIN OKCH/I
A CuO B Cu(NO3)2 B HNO3 I" N205
Pemenne:
Jlns pemieHuss 3a7adyd  HYXKHO PACIOJIOXKUTh COCAMHEHUS COTJIACHO CXEMe
NIPEBPALLICHUN:

e KHUCJIOTHBIM OKCHJ — KHCJIOTa — COJIb — OCHOBHBINA OKCHUJ
AHAJIN3 COeTUHEHNM:

o N,05 — xucnoTHsIil okcup (okcup azora (V))

o HNO; — kucnora (a3oTHast KHUCIIOTa)

e Cu(NO3), — conb (autpat meau (II))

o CuO — ocuoBnsbI#t okcup (okcun meau (11))
IMociexoBarebHOCTDL NMPEBPALICHUI:

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

2. 2HNO; + Cu(OH)2 = Cu(NO3), + 2H,0 (kucmora — coJb)

3. 2Cu(NO3), 5 2Cu0 + 4NO, + 0, (conbp — OCHOBHBII OKCH)
OrBer: ' = B—>b— A
(rme ' — N,05,B — HNO3, b5 — Cu(NO3),,A — CuO)

4. CocTaBbTe ypaBHEHUS PEAKIIMI MO HUYKE MTPUBEJACHHBIM CXEMaM:
a) Na — NaOH — NaCl — NaNO3 6) K - KOH — K2504 — KCI
B) Mg — MgO — Mg(NO3)2 -Mg(OH)2 r) Fe — FeCI2 — Fe(OH)2 — FeSO4
HA30BUTE BCE BEIIECTBA B IIETIOYKE U OMPECIUTE UX KIacc
a) Na — NaOH — NaCl — NaNO3
1. Na— NaOH 2Na+ 2H,0 -» 2NaOH + H, T
Harpuii + Boga — ruipokcui HaTpus + BOJOPOL
o Na— menouHoit MeTaun
e NaOH — ménoun
2. NaOH — NaCl NaOH + HCl —» Nac(Cl + H,0
I'uapokcu HaTpHs + COJsTHAS KMCIIOTa — XJIOpU HAaTpus + Boja
o NaCl — cpennsist conb
3. NaCl — NaNQO3 NaCl + AgNOz; — NaNOs + AgCl |
o XJOpUJI HATpUs + HUTpPAT cepedpa — HUTPAT HATPUs + XJIopu cepedpa
o NaNO3z; — cpennsis conb

0) K > KOH — K2S04 — KClI
1. K— KOH 2K + 2H,0 -» 2KOH + H, T
o Kammit + Boga — ruapokcu kanust + BOJOpOL
o K — menoynoit meTamn
e KOH — ménoun
2. KOH — K,SO, 2KOH + H2S0, —» K2S0, + 2H,0
I'mapokcua kanus + cepHas KUcjiaora — cym)(baT KaJjsg + Boaa



o K;SO, — cpenuss conpb

3. K;S0, = KCIK,SO0, + BaCl, —» 2KCl + BaSO, {

o Cynbar kanua + xjaopug 6apuss — xjnopuja kanus + cyiabdar 6apus
o KCI— cpenuss comnb

B) Mg — MgO — Mg(NO3)2 -Mg(OH)2
1. Mg — MgO 2Mg + 0, = 2MgO
e Maruuit + KUCI0pOJ — OKCHJI MarHus
o Mg — ménounozemenbHbIA METAIT
o MgO — ocHoBHBII OKCH]
2. MgO — Mg(NO3), MgO + 2HNO, —» Mg(NO03), + H,0
Oxcu Maruus + a3oTHasi KUCIIOTa — HUTpAT MarHus + Bojia
o Mg(NO3), — cpenHsis coib
3. Mg(NO;3), - Mg(OH),Mg(NO;3), + 2NaOH —» Mg(OH), | +2NaNO;
o Hwurpar marnus + rugpokcu HaTpusi — TUAPOKCUI MATHUS + HUTPAT HATPUS

o Mg(OH), — ocHoBanue

r) Fe — FeCl2 — Fe(OH)2 — FeSO4
1. Fe — FeCl, Fe + 2HCl - FeCl, + H, T
o JKeneso + conmsHas kuciaora — xiaopu xkenesa (II) + Bomopon
o Fe — nepexonHblil MmeTamn
« FeCl, — cpennss comb
2. FeCl, —» Fe(OH),FeCl, + 2NaOH — Fe(OH),\downarrow + 2NaCl
o Xmopun xene3a (II) + ruapoxcun nHatpus — rugpokcuna sxeneza (II) +
XJIOPHUJ] HATPHUS
« Fe(OH), — HepacTBOpUMOE OCHOBaHHE
3. ** Fe(OH), - FeSO, ** Fe(OH), + H,SO, — FeSO, + 2H,0
o T'muapokcun xxenesa (I ) + cepnas kucinora — cynbdar xenesa ( II) + Boaa
o FeSO, — cpennsisa conn

5.CocTaBbTe MOJIEKYJSIPHBIE YpAaBHEHUSI PEaKUUl MJisi OCYILECTBICHUS
IPEBPALLEHUIN 110 CXEMaM:
a) uutpat meau(ll) —oxkcun meau (II) — xmopua meau (II) — rugpokcun menu (1I)
— okcun menu (1) — xmopun meau (1) — murpar menu (II) — cymbdar meau (1)
— cynbhabapusi;
Pemenne:
Ienouka npeBpamieHmnii:
Cu(NO3), = CuO - CuCl, - Cu(OH), = CuO - CuCl, =» Cu(NO3), =
CuSO, — BaS0,
YpaBHeHuUs1 peakuuii:

o

t
1.Paznoxenue nutpara meau npu HarpeBanuu: 2Cu(NO3), = 2CuO + 4NO, + 0,

2. B3aumoneiicTBUE OKCHUIAa MEIN C COJITHOM KUCIJIOTOM:
CuO + 2HCI - CuCl, + H,0



3. [lomyuenne tuapokcuga wmeam peaknueir od6bmena: CuCl, + 2NaOH -
Cu(OH), | +2NaCl

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

5. BzaumopeiictBue okcuga meau c xijoposogopoaom: CuO + 2HCI — CuCl, +
H,0

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

7. Tlomyuyenwue cynbdara meau peaxiueit oomena: Cu(NO3), + H,SO, — CuS0O, +
2HNO,

8. TNonyuenwue cynbdara 6apus: CuSO, + BaCl, - BaSO, I +CuCl,

6./lanbl BemecTBa: HUTPAT HATPUs, COJsTHAS KUcoTa, HMHK, okcua menu (II). Kak
MOKHO MOJYYUTh U3 HUX U MPOAYKTOB UX B3aMMOJICHCTBUS JBA MPOCTHIX U YETHIPE
CIIOKHBIX BemecTBa? 3amuIIMTe COOTBETCTBYIONINE YPAaBHEHHS XUMHYECKUX
pEaKInH.
Pemenue:
IIpocThie BemecTna:
« Bogopox (Hy)
o Mens (Cu)
CioxHbIe BelecTna:
1. Xnopua narpust (NaCl)
2. Hutpar nuaka (Zn(NOs3),)
3. Xnopun nmaka (ZnCly)
4. Boma (H,0)
YpaBHeHus1 peakuuii:
1. Momyuyenue Bogopona: Zn + 2HCl = ZnCl, + H, T
(BzaumopeiicTBUE IMHKA C COISTHOM KHUCIIOTOM)
2. BoccranoBiaenue meau: CuO + H, = Cu + H,0 (BoccranoBienue oxcujia
M€l BOJOPOIOM )
3. Hoayuenne xjopuaa Harpusi: NaNO; + HCl = NaCl + HNO; (Peakmus
oOMeHa MEXTy HUTPATOM HATPHsI U COJITHOM KUCIOTON)
4. Tlomyyenue HuTpara nmHka: Zn + 4HNO; = Zn(NO3), + 2NO, T +2H,0
(PacTBOpeHuUe 1IMHKA B @30THOM KHUCIIOTE)
5. MMonyyenne Boawi: 2ZHCIl + CuO = CuCl, + H,0 (B3aumoneiicTBue oxcuaa
MEJIA C COJISTHOM KHUCIIOTOM).
6. IMomyyenne xiaopuga umHka: Zn + 2HCl=ZnCl, + H, T (IloBTOpHOE
B3aMMOJICHCTBUE IIMHKA C COJSHOM KHUCJIOTOM HJisi TOJIYYeHHUs JIPYroro

POJIYKTA).



PemieHne mNpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHMIl Ha
CBOIICTBA U MOJIyYeHHEe HEOPTaHUYEeCKUX BellecTB
IIpakTHKO-OPHMEHTHPOBAHHBbIE 32/IaHMS 10 HEOPTAHUYECKUM BellecTBaM
3ananue 1. ITosyuyeHre U CBOMCTBA KUCJIOPOAA
YcaoBue: B nabopatropur HEOOXOAUMO MOJYYUTh KUCIOPOJA W3 TE€pMaHTaHaTa
Kanys. OnUnmTe crocod MmoaydeHus U JOKaKUTE HATMYHUE KUCIOPO/Ia.

Pemienne:
1. Tlonyuenue:

o Peaxnus paznoxenus: 2ZKMnO, 5 K,MnO, + MnO, + 0, T
« CoOupaem ra3 METOJIOM BBITECHCHHS BOJIBI

2. Jloka3aTeabCTBO HATUYHS:

o Tneromias TyduHKa SIPKO BCIIBIXMBAET B COOpAHHOM Tase

3ananme 2. CBoiicTBa KHCJIOT
YcnoBue: Kak nokas3aTh, 4TO COJIIHAsE KHCIOTA SIBISIETCS CUJIBHOM KHCIIOTOM?
[Ipennoxure cnocod MoTydeHus XJI0POBOAOPOa B TaOOPaTOPHH.
Pemenue:
1. Jloka3aTenbCTBO CUJIbI KUCIIOTHI:
o BsaumoneiictBue ¢ metayiamu: Zn + 2HCl - ZnCl, + H, T
« Brigenenue Bogopoaa Npu peakuu ¢ METaIaMH
2. Tlomydenue XJI0poBOIOPOIA:
« NaCl + H,S0, —» NaHSO, + HCI T(ripu cnabom HarpeBaHUH)
3ananue 3. CBoiicTBa OCHOBAHUH
Ycaosue:
[Tonmyuurte ruapokcun menu (1) u fokaxkute ero OCHOBHbIE CBOM CTBA.
Pemenne:
1. Tlonyuenue:
- CuSO, + 2NaOH - Cu(OH), | +Na,S0,
2. OCHOBHBIE CBOMCTBA:
« PacrBopenue B kucimorax: Cu(OH), + 2HNO3; — Cu(NO3), + 2H,0
o l3MeHeHue OKpacKu MHINKATOPOB
IIpakTHYecKkoe NpuMeHeHne
1. Kucaopoa ucnoibs3yercsi B MEIUIIMHE, METAJUTYPTrUH, 1JI1 CBaApKHU.
2. CoasiHasi KHUCJI0TA TPUMEHSETCS B MPOU3BOACTBE YAOOpPEHUM, OYUCTKE
METaJJIOB.
3. 'mapokcua Meau UCIONIb3yeTCs B MPOU3BOJICTBE KPACOK, KaK KaTaau3aTop.
[Ipu BBIMIONIHEHUH 3aJlaHUM Ba)KHO COOJIIO/IATh TMpaBUJIa TEXHUKW OE30MACHOCTH U
HCIIOJIb30BaTh COOTBETCTBYIOIINE CPEICTBA 3AIUTHI.

Tema 3.3. IIpou3BOACTBO HEOPraHUMYECKUX BeleCTB. 3HAYEHUE W MPUMEHEHHe
B OBITY M HA IPOU3BO/ACTBE

dopma TeKylIero KOHTPOJIA — TECTUPOBAHUE, MPAaKTUUECKas paboTa

Ko konrposupyemon komnerenuuu — OK 01, OK 02

TecroBoe 3aganue:



1) Kakoe cbIpbé, He OABEPIJI0CH NP OMBILIJIEHHON NepepadoTke?

+ A) NOIynpoayKT,

B) orxompl,

C) nponykr,

D) muxra,

E) ceipbé.

2) IIpomoyxkure mnpeaoKeHUue. JJIEKTPOMATHHUTHOE 00OramieHue OCHOBAaHO
HA...

A) .. pa3nmu4YHON KPYITHOCTH 3€PEH, BXOASIINX B COCTAB ChIPhS MHUHEPAJIOB.

+ B) .. pa3nmuuuu MarHuTHOW MPOHUIIAEMOCTH WJIU DJICKTPUYECKOU MPOBOIUMOCTHU
KOMITOHEHTOB ChIPbSI.

C) .. pa3nuuuM CKOPOCTH MaJCHMS YacTHL, UMEIOIUX Pa3HYyl IUIOTHOCTb WIIU
KPYIHOCTh, B MTOTOKE >KUJIKOCTH WJIM ra3a UM Ha AEUCTBUU LIEHTPOOESIKHON CUIIBI.
D) .. paznu4yHOi cCMauynBaEMOCTHU 3€PEH OTIAEIbHBIX MUHEPAIOB BOJOM.

E) .. pasnuuuum TeMmepaTyp U INIOTHOCTH YaCTHII.

3) UTo CIIYKHUT CHIPbEM 1JIS1 MPOM3BOACTBA KAJIbUNHUPOBAHHOM COAbI?

A) cynbdun xenesa;

+ B) noBapeHHas coJib, U3BECTHSIK;

C) ammuak, aTMoc(epHBIA BO3IYX;

D) Bo3nyx, Bojia, MOBapeHHAas COJIb;

E) okcun Hatpusi, Boga, arMochepHbIi BO3IYX.

4) Kakne ObIBAIOT CIIOCOOBI IPOU3BOCTBA CEPHOM KHCJIOTHI?

A) baoTauMOHHBIN U raTypruyeckuii crnocoObl MPOU3BOJICTBA;

B) xumunuecknii u pusndeckuii crocoObl MPOU3BOJICTBA;

+ C) KOHTaKTHBIN U HUTPO3HBIN CIIOCOOBI MPOU3BOJICTBA;

D) npsimoii cuHTE3 BOJIOPOAA U CEPHI;

E) meTomom agnabaruueckoi abcopOum.

5) UTo ci1yKUT CHIPbEM 11l POM3BOACTBA CEPHOM KUCIO0THI?

A) BO31yX, BOJIa, HUTPO3HbBIE T'a3bl;

B) xsopuz HaTpHst 1 aMMUaK;

C) CUJIbBUHUT;

+ D) cepHbIii KoTYeaaH.

E) TonbKO cepHUCTBIE rasbl.

6) Uto nmpoucxoauT B MPOMBIBHBIX OAlIHAX ¢ ra30M B NMPOU3BOACTBE CEPHOM
KHMCJIOTHI U3 KoT4eaana?

A) oxnaxaaercs U cxxkumaercs 10 24 Mna;

B) opomrarorcst paz6aBieHHONM CepHOM KUCIOTOM.

C) ounmmaercs OT MbLIH;

+ D) ouniniaercst OT MbIlIbsAKa U PTOpAa.

E) opomarorcs KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTOA.

7) YUem opomaoTcs NPOMBIBHbIC 0ALHU B NPOU3BOACTBE CEPHOM KUCJIOThI U3
Koyeaana?

+ A) pa36aBieHHOI CEPHOU KHUCIIOTOM;

B) KOHLIEHTpUPOBAHHOMN CEPHON KUCIIOTOM;

C) Boj1OM.



D) pactBopoM XJ0pHaa HaTpus;

E) pa30aBiieHHOH CONSTHOM KUCTOTOM.

8) Kakoe chIpbe HCIIOJIB3YIOT B POU3BOACTBE aMMHAaKa?

+ A) Boy, IpUPOAHBIN ra3, aTMOCPEPHBINA BO3IYX;

B) Bony, Bogopoa, arMmocepHbIil BO3TYX.

C) kucnopoa, BOAOPOI, aMMHAaK, TPUPOIHBIN Ta3, aTMOC(EPHBII BO3IYX;

D) ammuak, Boiopo/i, BoAYy.

E) Bomopos, azor.

9) Ilox kKakuM JaBJIeHHWEM MPOMCXOAUT MEePBasi CTAJAUA NMPOU3BOACTBA A30THOM
KHMCJIOTHI € IByMSl CTYIIEHSIMHU J1aBJIeHUs ?

+ A) 0,42 Mna;

B) 0,108 Mna;

C) 14 Mna;

D) 0,8 Mna;

E) 11 MIla

10) Kakoii npoayKT HAXOAUT NMPHUMEHEHHE B MbLIOBAPEHUH, B NPOU3BOACTBE
JINHO3€éMA — MOJIYNPOAYKTA JJIf MOJYyYeHUS] METAJJIMYECKOro aJlOMUHUSA, B
JIAKOKPACOYHOIA, He(TenepepadaThIBalONIeH NP OMBIILIEHHOCTH, B
NMPOU3BOICTBE MCKYCCTBEHHOr0 MIEIKA, B NMPOMBIILJIEHHOCTH OPraHMYeCcKOoro
CHHTEe3a M APYIrUX OTPACIsIX HAPOJAHOI0 X03siiicTBa?

+ A) enkuii Hatp;

B) consinas kucnora;

C) cepHas KUCIOTA;

D) xanpliMHUpOBaHHAS COJIA;

E) a3oTHas kucnora.

11) YeM nepeHocuUTCsl TOK NMPOBOJIHUKAX MEPBOro poaa?

+ A) anekTpoHamu;

B) monexynamu;

C) atomamu;

D) nonamu;

E) netitponamu.

12) Kak Ha3bpIBaeTcsi mpoiecc, Mpu KOTOPOM NPOXOkKIEHUH IJIEKTPUIECKOr 0
TOKA 4epe3 3JIEeKTPOJUT Ha 3JIeKTPOAAX, NMPOUCXOAUT Pa3psa]l HOHOB H
BBIIEJISIIOTCH COOTBETCTBEHHO BellecTBa?

A) pacTBOpeHHEM;

+ B) snexTponuzom;

C) KoHIeHCaUE;

D) neronaruei;

E) aGcopOrnuei.

13) K kakoM 000pyI10BaHMH OCYIIECTBJISIIOT 3JIEKTPOJIU3 XJIOPUCTOr0 HATPHUS?
A) B BaHHax ¢ puibTpytouei AuapparMoil 1 allFOMUHUEBBIM KaTOI0M;

+ B) B BanHax ¢ puibTpyromeii quadparMoil 1 sKeJIe3HbIM KaTo[0M;

C) B BanHax ¢ ¢puibTpytromien quadparMoil 1 MarHueBbIM KaToI0M;

D) B BanHax ¢ ¢puibTpytouieit AuapparMoil 1 MIaTHHOBBIM KaTOI0M;

E) Bce oTBETHI BEpHBIE.



14) Ha 4yem mnpoucxoauT BblIeJeHHME BOAOPOAA NPH NPOU3BOACTBE €IKOIr0
Harpa?

A) HE POUCXOIUT BBIJAEICHUS BOIOPO/A;

B) na acbectoBoii nuadparme;

+ C) Ha kaToJe;

D) Ha aHope.

E) B BogHOM pacTBOpeE.

15) O kakom rase uaér pedb: B OObIYHBIX YCJIOBHUAX OeCUBETHBIN ra3 ¢ pe3KuM
crnenupuIecKNM 3a1axoM, ¢ TeMneparypoi kuneHus - 84,8°C u Temneparypoii
mwiasJenus - 114°C. Xopouio pactBopum B Boae?

A) x7op;

B) cepHuctsiii ras;

+ C) XJIOPUCTBINA BOJIOPO;

D) cepoBonopon;

E) yrnekucunslii ras.

16) Kakoii meTo1 HMeeT NPaKTHYeCK0e 3HAYeHHUe MPHU MOJYYEeHHH XJIOPHUCTOr 0
Boaopona?

+ A) OpsiMoil CUHTE3 U3 BOJOpOa U XJI0pa;

B) cynasdarnsiii meton;

C) u3BnedyeHue U3 NPOAYKTOB XJIOPUPOBAHUS OPraHUYECKUX COCTUHCHUM;

D) ramnmyprudeckuii METOT;

E) Meton ABOMTHOrO KOHTaKTUPOBAHUA.

17) Kakue aBe mocjeaoBare/ibHble CTAAUM BKJIKYAECT MPOU3BOACTBO
CHHTETHYECKOH COJISTHOM KHUCJIOThI?

A) KOHBepcHs XJIOPOBOAOPO/IA, TIepepaboTKa XJIOPUCTHIX Ta30B;

+ B) cuHTE3 XJIOPUCTOr0 BOAOPOAA U3 XJOopa U abCOPOIMI0 XJIOPUCTOrO BOJIOPOAA
BOJIOM;

C) xoHBepcHs XJIOPOBOAOPOA, AOCOPOIHIO XJTIOPUCTOTO BOAOPOIa BOOM;

D) cunTe3 XJI0pucTOro BoAopoaa U3 Xjaopa, nepepadoTka XJIOPUCTHIX Ta30B;

E) cuntes Bomopoa u3 xiopa, nepepaboTka ra3os;

18) Kakoe ycjioBHe JOJIKHO ObITHL YYTEHO NPH MOJadYe XJOpa W BOAOPOAA B
ropejky mne4u (MPOM3BOACTBO COJSIHOW KHCJIOTHI METOXOM aquadaTH4ecKOu
abcopOummn):

A) rasbl MOAAIOT B TOPENKY ME€YM B COOTHOIIEHUH, OOECIIEUMBAIONIEM HEIO0CTATOK
YIJIEKUCIIOro Ta3a.

B) rasel nogaroT B ropesiky ey B COOTHOIICHUH, OOECIEUMBAIONIEM HEJOCTaTOK
KHCIIOPO/JIA.

C) raspl moAarOT B TOPEJIKY MEUYM B COOTHOIIEHWU, OOECIEYMBAIONIEM H30BITOK
XJIopa.

+ D) rassl mojaroT B ropesKy Meuyd B COOTHOILIEHUHU, 00ECIeUUBAIONIEM H30BITOK
BOJIOPOJA.

E) ner BepHoOro orBera.

IIpakTnyeckas padora:
3ananue 1. CoctaBbTe ypaBHEHUS, OMUCAHHBIX B TEKCTE PEAKIIUN.



N3BecTHO, uTO B MHpe noObIBaeTcs npumepHo 100 MUIUTMOHOB TOHH NMOBApEHHOM
com B roa. Ha mumeBble HyXIbl pacXOAYyeTCsl OKOJIO OJHOW YETBEPTOM 4YacTH
aToro konmyectsa. Kyna ke naer ocrainpHas coJib?

[ToBapeHHast COJIb COBEPUIEHHO HEOOXOAMMA MPH MPOU3BOACTBE MSCHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHAa HCIOJB3YETCS B  METAJUIYPrHYECKOW  OTpaciu
IPOMBILIUIEHHOCTH, TpU 00pabOTKE MEXOB M pa3IMYHBIX KOX, B IpolEecce
OPUTOTOBJIEHUS MbUIA, HWIAET [ TOJyYEHUs KaJbIMHUPOBAHHOM  COJIbI,
npuMeHsieTcss B MeauiimHe. OCHOBHOM MOTPEOUTENb COJIM — XMMUYECKas OTpacib
IPOMBILIUIEHHOCTH. B 3TON 00sacTH HCMoNb3yeTcss HE TOJbKO caMa COJiib, HO H
AJIEMEHTBI, COCTABJAIOIME €€. B mporecce 3JIeKTposm3a €€ pacTBOpa MOJIydaroT
XJIOP, BOAOPOX W eaxuid Harp. M3 pactBOopa €IKOro HaTpa IOJIy4aroT TBEPAYIO
1eJI04b — KayCTUK. COeMHSASI BOAOPOJ C XJIOPOM, MOJTYYaAOT CONSHYIO KUCIOTY.

Pemenue K 3a1aHuIO:
Hano:
o OO6mas noObrya moBapeHHoOM conu: 100 MiH T/TO

1
o Pacxon Ha nuIIEBbIE HYXBIL: L OT 00I1Iero KOJIM4YecTBa

Pemenne:
1. Haiinem KOIMYECTBO COJIM, PACXOIYEMOE Ha MUIIECBHIC HYXK/IbI.

100
v 25 MJIH TOHH

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

3. OCHOBHBIE HANPABJICHUS UCTIOJIH30BAHMS COJIM TTIOMUMO MUIIEBBIX HYX/I:

o XuMHUECKas NPOMBIIUIEHHOCTh (ITPOU3BOACTBO XJI0pa, TUAPOKCUIA HATPUS,
COJIBI)

o KoMMmyHanbHOE X03541CTBO (IPOTUBOTOJIOJEAHBIE PEATCHTHI)

o Menununa (pusnosornyecKuii pacTBOp, aHTUCETITHUKHN )

o TexkcTunpHast TPOMBIIIJIEHHOCTD (OTOEIMBAHUE TKAHEH )

o [Ipou3BOACTBO MbLIa U MOIOLIUX CPEJICTB

« KoHcepBauus npoaykToB

Otser:

o Ha numesbie HyKbpl pacxoayeTcst 25 MIIH TOHH COJIU

o Ha npyrue nyx sl uaer 75 MiIH TOHH

o OcCHOBHBIE HampaBJE€HUS HCMIOJIb30BAHUS: XMUMHUYECKas IPOMBIIUIEHHOCTD,
KOMMYHAJIbHOE XO3SMCTBO, MEAMUIMHA, TEKCTUJIbHAS MPOMBIIIJICHHOCTD,
MIPOU3BOJICTBO MOIOIIIUX CPEACTB, KOHCEpBALUA

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHMYEeCKHUX BelleCTB
Tema 4.1. Kuaccupuxkanusi, HOMEHKJIATYPAa M CTPOCHHE OPraHUYECKHX
BeLeCTB
dopMa TeKylIero KOHTPOJIsl — TECTUPOBaHUE, TPaKTHUEcKas paboTa
Kon konTponupyemoii komnerenuuu — OK 01
TecroBoe 3ananue:



1. DuiekTpoHHasi KOH(UIrypanmus HapPYKHOI0 3JJIEKTPOHHOIO CJIOA aToMa
yrjiepoaa B BoO30YKI€HHOM COCTOSIHUM:

A. 3s23p2

b. 2s22p2

B. 3s13p3

+ 1. 2s12p3

2. YUncii0 1 BUJI XUMHYECKHX CBsA3eil B MosiekyJie dtana C2H6:
A.lou6bn

+b. 70

B.6culn

I''2cub6n

3. Oomas ¢popmyaa CnH2n+2 cooTBeTCTBYET:

+ A. Ankanam

b. Ankenam

B. Anknnam

I'. Apenam

4. Caenywmue NpU3HAKUA: SP — THOpUAU3ANMS, AJIMHA YIJEPOd — yIJepoaHOoil
cBsa3u 0,120 um, yroa cBs3u 1800 xapakTepHbI 11 MOJIEKYJIbI:
A. benzona

b. Orana

+ B. D1tuna

I'. Orena

o’ \
I

5. ®yHknuoHAJIbHAA Tpynmna
COeIMHEHUM:

A. AnperunoB

b. AmunoB

+ B. KapOoHOBBIX KHCIOT

I'. CimproB

JOTBETCTBYET KJIACCy

6. HazBanue BemectBa, ¢popmysa koroporo CH2 — CH — CH3
1
CH3 CH3

A. 3 — meTunbyran

+ b. 2 — MetunOyran

B. 1,2 — numeTnnnponan

I'. 2,3 — numeTunnponaxn

7. HazBaHue BewiecTsa, GpopMyJibl KOTOPbIX

CH3 - CH2 - CH2 - CH20OH u CH3 — CH — CH2 — CH3

|

OH

A. BeniectBaMM pa3HbIX KJIaCCOB

b. I'omonoramu

+ B. U3omepamu

I'. OguuM U TEeM ke BEIIECTBOM



8. Tum xuMuYecKOil CBSI3M MeXKAy AaToMaMH Yrjepoaa B MoJIeKyJe
nurjaonponana C3H6

+ A. OnunapHas

b. /IBoriHas

B. Tpoiinas

9. IlonsiTue «rudpuaU3anms opouTasein» BBeJ B XUMHIO:

A. II. beptno

b. H. 3enunckuii

B. JI. Menneneen

+ I'. JI. I[lomuanr

10. MonexkyasipHas popmyJia yriieBoaopoaa ¢ OTHOCHUTEJIbHON MOJIEKYJIAPHOM
Maccoii 58:

+ A. C4H10

b. C5HI10

B. C5HI12

I'. C4H8

11. YcranoBuTe COOTBETCTBHE

dopmyna COEAUHEHHUS:

A. CH,

b. C4,Hy,OH

B. CH;COOH

I. C6H1 2

Knacc coeqnnenus:

. Ankansl

. AJIKeHbI

. AJTKUHBI

. ApeHsl

. Anpaeruasl

. KapOboHOBbIE KHCIIOTHBI

7. CupThI

12. Ina BemecrBa, popmyaa koroporo CH; — CH; — CH,; — CH; — CH,OH.
CocraBbTe CTPYKTYpHBbIe (OPMYJbI OXHOI0 TOMOJIOTa W OJHOI0 HM30Mepa.
Ha3zoBure Bce Bewecrsa.

Otser:

CH3; — CH; — CH, — CH,OH

(Oyranon — 1)

N3omep (mpuMepHBbIid BApUAHT)

CH3 — CH; — CH - CH; — CH,OH

|

CH3

(3 - metunmenTanon — 1)

13. cocTaBbTe CTPYKTYPHYIO (hopmyny 3 — MeTHIINIeHTeHa — 1
OtBeT:

CH; =CH - CH - CH; — CH;

|

AN DN B~ W=



CH;

14. Ilepeyucnre BUIbI H30MEPUH, XapaKTEePHbIE 1JIsl ATKMHOB

OtBeT:

1. UBomepusa yrimepogHoro ckenera 2. M3omepuss MOJNOKEHUS TPOWMHOM CBS3U
(pyHkIIMOHANILHOM TpyMMbl) 3. MexkKIaccoBas U30MepHUs]

15. Jomumure ¢ppa3zy: «U3omepsbl — 3TO BeliecTBa

OtBer: M30Mepsl — 3TO BEIIECTBA, MMEIOIIME OJWHAKOBBIM KAaYE€CTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB, HO Pa3HYIO CTPYKTYPHYIO hOpMyITy

IIpakTtuyeckas padora: HomeHkiaTypa OpraHM4eCKHX COCIMHEHUN OTAEIIbHBIX
KJIACCOB (HACBHIIEHHbIC, HEHACHIIIEHHBIE U apOMATUUYECKUE YTIIEBOIOPO/IbI, CIUPTHI,
dbeHobl, albIeTUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBeHUE MOTHBIX U
COKPAIIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHWYECKUX BEIICCTB OTMIEIHHBIX KIIACCOB,
WCMOJIb3YSl KX Ha3BaHWS 10 CUCTEMAaTUYECKOW HOMEHKJarype. Pacuersl
npocteiiieit GopmMysibl OpraHUuYECKON MOJIEKYJIbI, UCXO/I U3 3JIEMEHTHOI'O COCTaBa

(B %).

IIpakTnueckas padora: HomeHkiaTrypa opranmyecKnux coeAMHEHNH
ean padoTsl
N3yyeHre HOMEHKIATypbl OPraHUYECKHX COCIWHEHUH K OCBOEHUE METOJIOB
COCTaBIICHUS CTPYKTYPHBIX (DOPMYJ U pacuera MpocTeUux GopMys OpraHnuecKux
BEIIECTB.
TeopeTnyeckne 0OCHOBBI
Oprannyeckue coeJMHEHUN KJIACCUPUIIUPYIOTCS IO TUIY CBA3EH MEXIy aTOMaMu
yriaepoja:

o Haceimennsie (akaHb)

o HenacoliieHHbie (aIKEHBI, ATKUHbI)

o Apomaruueckue (apeHbl)
OCHOBHBIE KJIACChI COCTUHEHUI:

o Chuprtel
o @DeHOJIBI
e Aipaeruanl
o KertoHbI

« KapOoHOBBIE KUCTOTHI
Ilopsaok BbINOJTHEHUs] padOThI
1. CocraBjeHune CTPYKTYPHBIX GopmyJa
o OmnpenenuTs KiIacc COSAMHEHUS MO Ha3BaHUIO
o Brimucarp o611yI0 hopmyITy Kiacca
o CocTaBUThH MOJTHYIO CTPYKTYPHYIO POpPMYITY
o 3ammcaTh COKpaIIEHHYIO CTPYKTYPHYIO (opMyy
2. Pacyer mpocreiimeii ¢gpopmyJibl J[aHO: 3JIEMEHTHBIN COCTaB B MPOIEHTAX
Pemenue:
1. Ilpunsate Maccy BemectBa 3a 100 ©
2. Haiiti Macchl 2J1eMEHTOB
3. PaccuuTtarh KOJIMYECTBO MOJIEH KaXKI0TO dJIEMEHTa



4. HaiiTu COOTHOIIICHHE MOJICH
5. TlpuBecTH K 1EIBIM YHCTIaM
IIpumep BbINOIHEHUA
3amanue: cOCTaBUThH (POPMYIIBI U pACCUUTATh MPOCTEUITYIO (POpMyITy JUIsl BEleCcTBa
2-xJ10pOyTaHoi-1
1. Ompenenenue Kiacca: COUPT C raJToreH3aMeIeHueM
2. O6mas ¢popmyna: C,H,,,;0H
3. Tlomnas popmymna: CH,OH — CHCI — CH, — CH;
4. Coxpamennas ¢popmyna: C,HgOCI
IIpumep pacyera npocreimen popmyJibl:
Hano: w(C) = 40%, w(H) = 6,7%, w(0) = 53,3%

Pemenue:
1. m(C) =40r,m(H) = 6.7r,m(0) = 53.3r
2. n(C) = g = 3.33 moab n(H) = 6;17 = 6.7mosb n(0) = % = 3.33 MoJIb

3. Coornomenue: C:H:0 = 3,33:6,7:3,33 =1:2:1
4. Tlpocreiimas ¢popmymna: CH,0
KoHTposibHBIE BOIPOCHI
1. OcHOBHBIE MPUHITUIIBI CUCTEMATHYECKON HOMEHKIIATYPHI
2. IlpaBuna cocraBiieHHs CTPYKTYPHBIX (popMy
3. Meroas! pacuera mpocTeUITUX GOpMYIT
4. Oco0eHHOCTH HOMEHKJIATYPhl Pa3IMYHbIX KIACCOB COSAMHEHUN
TpeOoBaHus K oT4eTy
OTuer NOMKEH COEPKATh:
« HasBanue paboTsI
o llenn
o [Tlopsinox BeITIOJIHEHUS
o Ilpumepsl penienus 3agau
o OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI
« BriBog

Tema 4.2. CBoiicTBa OPraHUu4YeCKNX COeTUHEHHU I
dopma TeKymero KOHTPOJIsi — TECTUPOBAaHME, TMpakTUdeckas pabdoTa,
naboparopHast padboTa
Kon xonrposupyemoii komnerenunu — OK 01, OK 02
TecroBoe 3a1aHue:
1. Kak Ha3bIBalOTCS OPpraHu4yeckue BellecTBA, CTPYKTYPHbIE€ IUKJIbI KOTOPbIX
00pa3ylT TOJBKO ATOMBI YrJiepoaa:
+ a) KapOouuknnieckue
0) HenpenenbHbie
B) [IpenenbHbie
2. Kakoii 3j1eMeHT COIepKUT THOJIbHAS IPynna:
a) Aot
+ 0) Cepy
B) ®ocdop



3. Kak kiaccu(puIupyroTcs aJKaHbI:

a) KapOonukinueckue aTuiuKINYecKue COeIMHEHUS

0) Henaceimennplie anudpaTuiecKkue COeTMHEHUS

+ B) Hachimennsie anudaTuiyeckue COeTMHEHUS

4. Kakyw ¢opmyry uMeeT aMU/IHAsI TPyNna:

+ a) -CONH,

6) -NO

B) -NH2

5. Kak Ha3pIBalOTCS OpraHuYecKue COeIUHEHHs, MMeIoIHe 3aMKHYTYIO,
HEOTKPBITYIO 1leNlb ATOMOB:

a) Hacepiiennsie

0) AUMKINYECKHE

+ B) [{uknuueckue

6. Kak naspiBaercs rpynna -COOH:

a) KapObonunpHas

+ 0) KapOokcumibHast

B) ['mapokcuaHas

7. K KakuM coeJUHEHUSIM OTHOCATCS HYKJI€MHOBbIE€ KMCJIOThI:

a) A30TcoepKalum

6) Kucmopoacoaepxamumm

+ B) ®ocdhopopraHunyecKum

8. UTo Takoe rerepolUKINYECKHE COeTUHEHH:

+ a) [uknuyeckue coeuHEeHMs, coepKaiiue G yHKIIMOHAIBHYIO TPYIITY
0) Llukinnueckre coeAMHEHUS, COJIEpPKAILUE ABE ABOMHbBIE CBI3U

B) [{uknmueckue coenuHEeHus, CofepKaliue aonoaaurensuyto rpynny CH,
9. UT0 OTHOCHUTCSH K yIJIeBOXAM:

a) CniupThl

0) AMUHOKHUCIIOTHI

+ B) ApeHbl

10. YUto MmoxeT BXOAUTH B PYHKIIHOHAJIBHYIO TPYIITY:

a) ATOMBI a30Ta

0) ATOMBI rajJoreHoB

+ B) O6a BapraHTa BEpHbI

r) Her BepHoro orsera

11. Kakue BemecTBa, KpoOMe BOJA0POAA U YIJIepoaa, MOTYyT BXOAUTH B COCTAB
OpPraHU4YecKHX BellecTB:

a) Aszot

6) dochop

+ B) O0a BapraHTa BEpHBI

r) Her BepHoro oreera

12. Yto Takoe u3omepsbi:

a) Coenunenus, oTanyaromuecs Ha e rpynmnsl CH,

+ 0) BemectBa, uMMerONIMEe OAWHAKOBBIM MOJEKYJISPHBI COCTaB, HO pa3HYIO

CTPYKTYPY



B) BemectBa, umeronme OAMHAKOBYIO CTPYKTYpPY, HO pa3HbI MOJEKYJISpPHBIN
COCTaB

13. YTo TaKkoe CTPYKTYPHbI€ H30MEPbI:

+ a) CoenuHeHus, OTJIMYAIOIIMECS XWMHUYECKHUM CTPOCHHUEM, HO HMEIOLIUe
OJIMHAKOBBIN KaYECTBEHHBIA M KOJTMYECTBEHHBI COCTAB

6) CoenuHeHMsI, OTIMYAIOININECS KaYeCTBEHHBIM U KOJIMYECTBEHHBIM COCTaBOM, HO
UMEIOIIME OJIMTHAKOBOE XUMUUECKOE CTPOCHUE

B) CoeauHeHUs, OTIWYAIOIIMECS XWMHYECKUM CTPOCHHEM, KaueCTBEHHBIM U
KOJIMYECTBEHHBIM COCTABOM

14. Kakyio CTpyKTYpy MMeeT YIJIepOIAHbIi CKeJIeT OPraHuYeCKUX COeAMHEeHUM:
a) [{uknnueckyro

0) Henuximueckyto

+ B) OTKpBITYI0, 3aKPBITYIO

15. Cko0JIbKO OPraHN4YeCcKUX BelleCTB HACUUTHIBAETCS B MHpe:

+ a) 141 mumuon

0) 121 mumumoH

B) 121 Thicsua

16. Kakasi Ba1eHTHOCTBD Y yrJiepoaa:

a)l

+0) IV

B) II

17. Yto caesan Asekcanap byTiiepoB 1jisi pa3BUTHS OPraHNYeCcKOl XUMHM:

a) BeisBuI, UTO MoOJTydaeMble W3 KUBBIX OPraHU3MOB BEILIECTBA COJIEPKAT YIIIEPO/I,
BOJOPOJ, KACIOPOL, a30T

0) CuHTe3upOoBall MOYEBUHY, Pa3BesiB MU, UTO OPraHUYECKHE COSAMHEHUS HEb3s
CUHTE3UPOBATh

+ B) Pa3paboTan Teoprio XUMHUUECKOTO CTPOCHHUS

18. Kakoe u3 yrBep:K1eHuil ABJISIETCA BEPHbIM:

a) XMMHYECKHE CBOMCTBA 3aBUCAT OT CTPOCHUS U COCTAaBa MOJIEKYJI

0) XuMUYeCKHil XapakTep aTOMOB MEHSETCS B 3aBUCHMOCTH OT TOTO, C KaKUMH
aTOMaMHU OHU CBSI3aHbI B MOJIEKYJIE

+ B) O6a BapraHTa BepHbI

r) Her BepHOro orsera

19. K10 BBEJ MOHSATHE «OPTaHUYECKAs] XUMHSI»:

a) Autyan Jlopan JlaByasne

0) ©punpux Kekyme

+ B) Uénc bepuennyc

20. HykjienHOBBbIE€ KHCJIOThI OTHOCATCH K:

a) Kucnoponconepxarium

+ 0) ®ochopoprannyeckum

B) A30TCOaepKaInum

IIpakTuyeckas padora: Penienne nenoyexk npeBpanieHuid Ha TEHETUYECKYIO CBSI3b
MEXIY KIIaCCaMyd OpPraHUYECKUX COCIUHEHUW C COCTAaBJICHUEM Ha3BaHUU
OpPraHMYEeCKUX  COCAWHEHUW 1O  TPUBHAIBHOM  WJIM  MEXKIYHApOLHOM



CHUCTEMAaTHUYCCKOM HOMCHKIJIATYPC. Pemenue PACUCTHBIX 3aJda4 II0 YPABHCHHUAM
pCaKHI/Iﬁ C y4aCTUECM OPraHNM4YCCKHX BCIICCTB.

JlaGopaTropHnas padora «IlomyyeHue 3TuI€HA U U3yUYEHUE €T0 CBOUCTBY.
[lonmydyenue 3TWiIEHa M3 ATaHOJA B JIAOOPATOPUU U M3y4EHUE €ro (PU3HYECKUX H
XMMHUYECKUX CBOMCTB. CoCTaBiIeHHE pEeaKklUHMi NpPUCOCTUHEHUS W OKUCICHMS Ha
npruMepe STUIICHA.

Pemenne pacueTHBIX 3a7ad C HCIOJB30BAHMEM IIJIOTHOCTH Ta30B MO BOJOPONY H
BO3/LYXY.

a) chopMyIUPYUTE 1EITh TIIAHUPYEMOT O AKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OpraHUYECKUX BEUIECTB OTHOCUTCS ITUJICH;

B) OOBSICHUTE, KAKUMU XUMHUYECKHUMH CBOMCTBAMHU OOJaJal0T BEIECTBA JAHHOTO
KJlacca, Kakie KaueCTBEHHbIE PEAKIUH JJIs1 UX OOHAPYKEHUSI HUCIIONIb3YIOTCS;

r) OOBACHUTE, KAaK MOXXHO IOJYyYWUTh BELIECTBA JAHHOTO Kjlacca COCAMHEHHH B
71a00paTOPHBIX YCIIOBUSX;

1) 0OBSCHUTE, U3 YETO COCTOUT MPHOOP AJIs MOTyYEHUS Ta30B;

€) MEepPEeYUCIUTEe OCHOBHBIE AaCIMEKThl COONIOJCHHUS TEXHUKH O€30MacHOCTH MpU
padore ¢ JIB)X  (3TwioBBIA  COHMPT),  arpecCMBHBIMU  peareHTaMu
(KOHLIEHTPUpPOBAHHAs  CEpHas  KUCJIOTa),  HarpeBaTelbHBIMU  NpUOOpaMu
(cupTOBKa).

Pemenue:
IIpakTnueckas padora: ['eHeTnueckasi CBSI3b MEKAY KIACCAMHM OPTraHMYECKUX
COeIUHEeHU
eab padoTsbl
N3ydyeHne TeHETUYECKOW CBA3M MEXKAY KJIacCaMHh OpPraHWYECKHWX BEILECTB,
COCTABJICHUE YPABHEHUU PEAKLIMHI U PEUICHUE PACUETHBIX 3a/a4.
Teopernueckne OCHOBBI
I'enernueckasi CBsI3b — 3TO BO3MOXKHOCTh IIPEBPAILICHUS BEIIECTB OAHOTO KJiacca
B BelllecTBa ApYyroro kiacca. OCHOBHBIE KJIACCHI OPraHUYE€CKUX COCTMHEHUN:
o YTIIeBOJOPO/IbI (JIKaHBI, AJIKEHBI, AJIKUHBI, aPCHBI)
o Chouptel
e Aipaeruanl
« KapOoHOBBIE KUCITOTHI
o [l'amoreHnpousBoaHBIE
e AMWHHBI
IHopsinok BbINoTHEHUs Pa0OThI
1. CocraBienue ypaBHeHuii peakumii [Ipumep nenouku npespamenuii: CH
CH, —» CH;Cl - C,Hg » C,HsOH - CH3COOH
2. Ha3zBanus coeauHeHUI
o [Ilo cucremarnueckori HOMEHKIJIATYypE:
o CH, — meran
o CyHg —pran
o C,H5OH — sTanon
o CH3COOH — ykcycHas kucnora



o [Ilo TpuBHanBEHON HOMEHKIIATYPE:
o METaHOII
o O3TaHOI
o YKCYCHasl KHCIIOTa
Pemenne pacueTHbIX 32/1a4 AJITOPUTM PELICHHUS:
3anucarb ypaBHEHHE peaKuu
HaiiTu MonsipHbIE MacChl BEIIECTB
CocTaBuTh MPOIMOPLUIO MO YPABHEHUIO
PaccunTaTh HCKOMBIE BEIMUUHBI
[Ipumep 3amaun: Berumcinth maccy 3TaHosa, MmoiaydeHHoro u3 11,2 1 aTunena

(H.y.).
vV o 112

NoOobhow

Pemenne: C,H, + H,0 - C,Hsn(C,H,) = — = — = 0.5 mosib m(C,H5;O0H) =

' 22.4

n-M=0,5-46 = 23r
TpedoBanusi kK 0GoOpMIICHUIO

1. 3anucars HOMEpP U Ha3BaHUE PAOOTHI

2. Ykazatb L€ejb

3. BoimomHuTh BCe 3amaHus

4. Cnenatb BBIBOJIBI
KoHnTpoabHbIe BONpochl

1. Yro Takoe reHeTu4ecKas CBs3b?

2. Ha3oBHUTE OCHOBHBIE KJIacChl OPraHUYECKUX COEIMHEHUIN

3. Kaxk cocTtaBisTh Ha3BaHMSI IO CHCTEMATHIECKON HOMEHKIIAType?

4. Kakue TUIBbI peakuid XapaKTepHBbI JIJIs1 OPraHUYECKUX BEIIECTB?
BeiBOI
B xome paboTbl u3y4YeHbl OCHOBHBIE€ THIIBI MPEBPAIICHUN OpPraHUYECKUX
COCIMHEHUN, OCBOEHBI METOJbl COCTABJICHHWS YPABHEHUW pEaKLMM, ITOJY4ECHBI
HAaBBIKM PELICHUS PACYETHBIX 334 C YYaCTUEM OPraHUYECKHUX BEILECTB.

Tema 4.3. Opranuyeckue BelIeCTBA B KU3HEACATEJBHOCTH YeJOBEKA.
IIpousBoaACTBO M IPUMEHEHUE OPrAaHUYECKUX BeleCTB B NP OMBILIJIEHHOCTH
®Dopma TeKylmero KOHTPOJs — YCTHBIM ONPOC, PELICHUE 3a/1a4u - Kelca

Kon kourponupyemoii komnerenunu — OK 01, OK 02

Bonpoce! 1151 yCTHOr0 onpoca

I. BcnomHure, Kkakue BEIIECTBA HA3bIBAIOT oOpraHndeckuMu. Kakas xumwus
Ha3bIBA€TCA OPraHUYECKOM?

2. IlpuBeauTe npuMepbl HEKOTOPBIX OPraHUYECKUX BEMIECTB. B uém ux cxoactBo?
3. IlpuBeuTe MpUMephl MPUMEHEHHS] OPraHUYECKUX COCTMHEHU I

4. IlpuBeauTe nmpUMEpPhl CHHTETUYECKUX BEIIECTBA W MAaTEPHUANIOB, BAXKHBIX IS
YKA3HHU YEJIOBEKA, HO HE UMEIOLIUX aHAJIOIOB B IPUPO/IE.

5. Kakwme BemecTtBa OTHOCATCS K OpPraHMYECKMM M OTKyAa MPOUCXOIUT HX
Ha3BaHue?

6. IlpuBenute ompeAelieHUs] OPraHMYECKON XUMHH. UTO SBISIETCS MPEIMETOM €&
U3y4YEHUs?

7. Kakoe MeCTO 3aHMMArOT OPraHUYECKUE BEIIECTBA B XUMHUH KUBOTO?



8. IloueMy yriepon Ha3bIBatOT OCHOBOM KU3HU?
9. llpuBenure mpuMepbl OPraHMYECKUX BEHIECTB NPUPOAHOTO U CHHTETHUYECKOIO
IPOUCXOXKJIEHUS U YKaXXKUTE 00JIaCTH UX IPUMEHEHUSI.

3amaua-keiic

3amaHue: TMPOMEXKYTOYHBIM TMPOAYKTOM OOMEHAa Yy TEIIOKPOBHBIX >KMBOTHBIX
SIBJISICTCSI MOJIOYHAsl KHMCJOTA. 3amax 3TOM KHUCJIOThI KPOBOCOCYIIME HACEKOMBIE
YJIABJIMBAIOT HA 3HAYUTEIILHOM PACCTOSHUMU.

1. Tlouemy HacekoMbIe (KOMapbl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. VYcranoBute (HopmMysly MOJOYHOW KHCIIOTHI, KOTOpas IOMOTaeT HACEKOMBIM
HaXOJUTh TEIJIOKPOBHBIX >KMBOTHBIX, €CJIM MAaCCOBBIE€ [IOJM DJIEMEHTOB B HEM
coctaBisiroT: yriepoaa — 40,00%, Bogopona — 6,67%, kucnopoaa — 53,33%.

3. CoctaBbTe CTPYKTYpPHYIO (hOPMYTYy MOJIOYHOM KHCIO0TH. HazoBUTE KUCIOTY 1O
HomeHnkiatype MIOITAK.

4. Ha ocHOBaHUU CTPOEHHSI MOJIOYHOM KUCJIOTHI CIEJIANTE BBIBOJI O €€ XUMHYECKUX
CBOMCTBax.

5. Haiinure B MHTEpHETE WM APYTUX MCTOYHHKAX HMH(OPMAIUIO O MPUMEHEHUU
MOJIOYHOU KUCJIOTBHL.

PyOe:xnbiii koHTpOab 1m0 Pa3zgeny 4. CTpoeHne M CBOMCTBA OPraHHU4YeCKHX
BeLECTB

®opma py0deKHOr 0 KOHTPOJISI — KOHTpOJIbHAs paboTa

Kon xkonTponupyemoii komnerenuuu — OK 01, OK 02

| Bapuant

1. OPTAHUYECKASA XUMUA U3YYUHAET
1) cBoOiicTBa OpraHNYECKHUX DJIEMEHTOB

2) peakIuy B )KUBBIX OpraHU3Max

3) cocoObI epepaboTKu HEPTEMPOLYKTOB

4) cBoiicTBa YII€BOJOPOIOB U UX POU3BOHBIX.
2. YcTaHoBHTE COOTBETCTBHE:

OYHKIIMOHAJIBHAS I'PYIIIIA HA3BAHUE ®OPMYVYIJIA
1) kapOokcuIbHas A.— OH
2) aMuHOrpynmna b. — SO3H
3) HuTporpynna B. - CHO
4) cynbdorpyria I'.— SH
5) anpaerugHas 1. — NO2
E. - COOH
K. — NH2
3.— CH3

3. BJIMKAWIIAM F'OMOJIOTOM ITPOITUHA ABJISIETCS
1) C,Hs



2) C4Hg

3) C;H,

4) C4Hg

4. YcTaHOBHUTE COOTBETCTBHE:

S3HAYEHME B JXWMW3HEAEATEJIbBHOCTHU YEJIOBEKA [IIPEJIEJIBHBIX
YI'JIEBOJIOPO/JOB

1) aHECTE3UPYIOIIEE CpPEACTBOB | A. UKJIONPOIIaH
XUPYPrun

2) OCHOBHOE BEIIECTBO MpHUpPOAHOro | b. n300kTan
(momyTHOrO) ra3a

3) rinaBHas cocTaBHas 4YacTh OCH3MHA B. sran
4) cpipbe NSl TOTYYEHHUsI STHUIICHA I'. muknobyran
J1. MmeTa"

E. nmukiorexcan

S. HEINPEJAEJIBHBIE YIJVIEBOAOPO/bI, MOJIEKYJIbI KOTOPBIX
COJIEPXKAT JBE JBOWHBIE CBS3HM U UMEIOT OBIHIYIO ®OPMYJIY
CnH2n-2 (n=23), HA3BIBAIOTCAA
6. KAYECTBEHHAS PEAKIUSA, XAPAKTEPHAA JJisd BCEX
AJIKEHOB, AJIKMHOB U AJIKAJIMEHOB

1) obpazoBanue 6enoro ocaaka ¢ [Ag(NH3)2]OH 3) «meanoro 3epkana»

2) obeciBeurBaHUE pacTBOpa oja 4) ropeHue

7. YcTaHoOBHTE COOTBETCTBHE:

3HAYEHHUE

1) cuHTE3 MONUITPONHIICHA

2) CHUHTE3 KaydyKa

3) cuHTE3 TePMO- U KHCIOTOYCTOMYHUBOIO MoNuMepa TedaoHa

4) nonxy4yeHue NOIUITUIICHA

5) cxuranue 1 00pa3oBaHKUE BHICOKOTEMIIEPATYPHOTO

IUTAMEHM JJIs1 aBTOT€HHOM CBApKHU METAJLIOB

BEIHIECTBO

A. OyTen-2

b. aTen

B. anerunen

I'. nuBuHMI

J1. XJOpUCTBIA BUHUI

E. Terpadropatunen

K. nponen

3. IpOIHH

8. OPTAHMYECKHUE BEIIECTBA, COIEPXAIIME B MOJIEKYJIE
I'MAPOKCWIBHYIO I'PYIIITY, CBA3AHHYIO HEIIOCPEACTBEHHO C
BEH3OJIbHBIM KOJBbBIIOM HA3BIBAIOTCHA
9. YcraHoBuTE COOTBETCTBHE:




MEJNKO-BUOJIOI' MYECKOE BEHIECTBO
3HAYEHUE

1) cpenctBo aJis 0011IeT0 HAPKO3a A. dbeHon

2) KOMIIOHEHT COCTaBa >KHPOB, OCHOBA | b. OEH3MIOBBIN ciupT
Maseu

3) cuIbHBINA AaHTUCETITHK, ST B. copbut

4) 3aMeHHTENb caxapa I'. MeTanon

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

K. murTrIIoBBIM 2QUp

3. IUMEeTUIIOBbIN 3hup

10. BEHIECTBO IIPU IIONMAJAHUU HA KOXY U CJIU3UCTBIE
BBI3BIBAET OJXOI'M; IPM XPOHHYECKOM BO3JEHCTBUM
HAPYHIAETCH COH, MOSABJISIETCSA I'OJIOBHAS BOJIb,
YUYAHIAETCS CEPAUEBUEHHUE, IIOPAYKAETCS IIEUEHbDb, ITOYKWU;
HNPUEM HECKOJBbKUX TPAMMOB BHYTPHb [IPUBOIUT K
JETAJIBHOMY HWCXOJAY, - 2TO JEHCTBUE HA OPIAHHU3M
YEJIOBEKA

1 )stunenrnukons 2) ¢henona 3) saranona 4) MmeTaHosa

11. OIIMBKA B OIIMCAHUM ®U3NYECKHX CBOMCTB
OOPMAJIBJAEINIA

1) pe3kuii pazapaxkaroiuii 3amnax

2) TIOTHOCTH OOJIBIIIE BOJIBI

3) XOpoIIO PacTBOPUM B BOJIE U OPTraHUUECKUX PACTBOPUTEIISIX

4) OeclBETHBIN ra3

5) t xunenust dpopManpaernia < t KumeHus cnupra (MIpU PaBHOM YHUCIE aTOMOB

yrJiepoaa)

12. YcTaHoBUTE COOTBETCTBHE

HOMEHKIJIATYPA TPUBUAJIbHASA " (NJIN)
CUCTEMATHUYECKASA PAIITMOHAJIBHA S

1) nponeHaab A. MacCJISTHBIN aJIbAEeTUT

2) IponaHoH b. metundennkeTon

3) MmeTaHaIb B. nuMeTuiIKeToH, aleToH

4) OyraHab I'. akpuJIOBBIN aNbJIETU]T

5) anieropeHOH J1. BasiepraHOBBIN abACTH]

E. MmypaBbuHBIH, (opManbaerug

K. muyTunkeron

3. IPONMOHOBBIN AJIbJIETHU]

13. YcTranoBuTe COOTBETCTBHE:

KAPBOHMJIBHOE COEJAMHEHUNE OBJIACTU ITPUMEHEHUA

1) aneron A. IPOU3BOJICTBO YKCYCHOW KHUCIIOTBI

2) ¢opmanbaeru b. 3amenurens caxapa




3) aneranbaeru B. pacTBOpUTENH KPACOK, JTAKOB

4) 6eH3aIbIeTH /T I'. orGenuBaroIee BENEeCTBO

J1. napdromepusi, Kpacutenu

E. IIPOU3BOACTBO MaprapruHa

XK. IJ1aCTMACChI, CMOJIbI, JICKApCTBA

14. BEIIECTBO OBPA3YETCA B IIEYHEHU IIOCJIE IIPUHATUA
AJIKOTOJIA UM  BbBIBBIBAET OTPABJIEHUE, HA3BIBAEMOE
ABCTUHEHTHBIM CHHAPOMOM; BJIBIXAHUE EI'O IIAPOB
BBI3BIBAET I'OJIOBHYIO BOJIb, KALIEJIb, B TAXEJbBIX CJIYYAAX
IIHEBMOHHMNIO N OTEK JIEI'KHX; IIPU KOHTAKTE BO3HHUKAET
PE3b B TIJIABAX - 2TO JEHCTBHE HA OPTAHHM3M YEJIOBEKA

15. YcTraHoBuTe NPaBHIBHYIO MOCTAEA0BATENbHOCTD:
KAPBOHOBAJ KUCJIOTA — 9TO

1) opranmdeckoe BelecTBo, 4) KapOOKCUIIbHBIX TPYIII

2) WM HECKOJIBKO 5) MOJIEKYyJa KOTOPOTo

3) COOEP)KUT OJTHY

16. YcraHoBUTE COOTBETCTBHE:

HA3BAHUE KUCJIOTHI

1) macnsiHas

2) maBeneBas

3) nupoBHHOrpaHAS

4) maBeneBOyKCycHas

5) naabMHUTHHOBAS

coJim

A. nupyBar

b. murpar

B. okcanar

I'. manar

J1. auerar

E. nanemurtar

K. 6yrupar

3. oKcajoarerar

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

1) conepkuTCs B TUCTHSIX MHOTUX PACTEHUHN, TPUMEHSIIOT JIJIS1 KOJTUYECTBEHHOIO
OIpeeIICHUS

KaJIbIMs B OUOJIOTMYECKUX KUKOCTSIX

2) oOpa3yeTcs pY KBAIIEHWU KAIMyCThl U CKUCAHUU MOJIOKA
3) comepkuTCs B Arofax OPYCHUKU U KITFOKBBI, PACTUTENIbHBIM KOHCEPBAHT U
AHTUCEIITHK

4) CTpYKTYpHBII KOMIOHEHT >KUPOB

5) BKyCOBO€ M KOHCEPBUPYIOIIIEE BEIIECTBO B MUIIEBON MPOMBIIIJICHHOCTH
KHNUCJIOTA



A. TMMOHHAaA

b. monounas

B. MeranoBas

I'. akpuioBas

J1. manbMUTHHOBAS

E. nponimoHoBas

K. GenzoitHas

3. maBeneBas

18. YcraHoBuTe COOTBETCTBHE:

KJIACC YI'JIEBOAOB

1) MoHOCaxapuabl

2) nucaxapuibl

3) nonucaxapuibl

BEIIIECTBO

A. rroko3a

b. copout

B. caxapo3sa

I'. rmrokoHOBAs KHCIIOTA

J. kpaxmain

E. rmuuepun

XK. dypan

19. OTJIMYUTD I''TFIOKO3Y OT I'NNIMOEPUHA MOXHO 110 PEAKIINHU
1) «cepeOpstHOTO 3epKaa

2) ¢ ruapokcunom meau (1) B menouHoii cpene 6e3 HarpeBaHus
3) sTepuduKaUK C YKCYCHBIM aHTUIAPUIOM
4) ¢ rajoreHaJKaHamMu

20. YcTraHoBuTE COOTBETCTBHE:
BUOJIOI'MYECKOE 3HAUYEHUE

1) CTpYKTYpHBIN KOMIIOHEHT KJIETOYHON CTEHKHU
2) pe3epBHBIN oMM CcaxXapu/l KUBOTHBIX

3) KOMIIOHEHT HYKJIEHMHOBBIX KUCIIOT

4) pe3epBHBIN MoJiMcaxapu/l pacTeHUM
YIJIEBO/

A. TTIUKOT€H

b. caxapo3sa

B. xpaxman

I'. rimroko3a

J1. nakTo3a

E. nemrronosa

K. ne3okcupubdosa

Il Bapuanrt _
1.MHOI'OOBPA3HUE OPI'AHUYECKHUX COEAUHEHUU
OBBSCHSETCSA CIIOCOBHOCTBIO OBPA3OBBIBATD

1) u3omepsl 1711 MHOTHX BEILIECTB



2) apomMaTuyecKue sjpa

3) 1lenu v KoJjblla U3 aTOMOB yTJiepoja
4) TOMOJIOTH JIJIs1 BCEX BEIIECTB

2. YcTaHOBHTE COOTBETCTBHE:

OYHKIIMOHAJIBHAS I'PYIIIIA O®OPMYVYIJIA
1) TnonbHas A.—OH
2) anpaeruaHas b. - SOzH
3) HuTporpynna B. - CHO
4) cynsdorpymnmna I'.-SH
5) amuHOTpYyIImIa J.— NO,
E. - COOH
XK. —CH3
3.— NH2
3. BAMKAWIIM T'OMOJIOI'OM ITPOITEHA SIBJISIETCSI
1) C2H6
2) C4H10
3) C2H4
4) C4H6

4. IOJIOXKEHHUE, HE OTHOCSAIIEECS K TEOPUU A.M. BYTJEPOBA

1) Bce BelecTBa UMEIOT MMOCTOSHHBINM Ka4eCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB

2) cBOMCTBA BELIECTBA (XMMUYECKUE U (PU3UUECKUE) 3aBUCAT OT €TI0 CTPOEHUS

3) aTOMBI U TPYIIIBEI aTOMOB B MOJIEKYJIE B3aMMHO BIIMSIIOT JPYT Ha JApyra

4) 3Hasi CBOMCTBA BEIIECTBA, MOKHO YCTAHOBHUTH €r0 CTPOSHUE, 1 HA00OPOT.

5. HABBAHUME BEHIECTBA, I'TABHAS 1IIEIIb KOTOPOI'O COCTOMUT
N3 YETBIPEX ATOMOB VYIJIEPOJA, COAEPKHUT AJIBAEIW/IHYIO
T'PYIIIY U OJHY JABOWMHYIO CBSI3b, A TAK )KE IBA METHUJIBHBIX
PAJIUKAJIA

1) 3,3-mumeTmIoyTeH-2-ab

2) 2,4-mumetnnoyreH-3-ajb

3) 2,2-numetniOyTeH-2-ajb

4) 2,3-nuMeTunoyTeH-3-aib

6. YcTraHoBHTE COOTBETCTBHE:

3HAYEHUE B
KUSHEAEATEJIBHOCTHU YEJIOBEKA

' AJIOT EHOITPOU3BOIHBIE
VI JIEBOJIOPOJIOB

1) pacTBOpUTENh MHOTMX OpPraHUYECKUX | A. TeTpaTOpITHICH

BCIIICCTB

2) mpenapar Jjisl MECTHOW aHECTE3UH b. sarruixnopun

3) mMoHOMep [ modydeHust nojmMmepa | B. Opomnponan

TedoHa

4) xnanoareHt (ppeoH) I'. nudropauxnopmeran

J. 1,2,3-tpubpommnponan

E. Bunmnxnopun




\ XK. Terpaxnopmeran \

7. HEIIPEAEJBHBIE YIJIEBOAOPOAbI, MOJIEKYJIbBI KOTOPBIX
COJEPXAT OJHY JBOWMHYIO CBSI3b M HMMEIOT OBHIYIO
®OPMYJIY CnH2n (n>2), HASBIBAIOTCA
8. CXOJHBIE ®U3NYECKHUE CBOMCTBA KAYYYKOB

1) nerko kumsias >XKUJIKOCTh C PE3KUM 3allaxoM, XOPOIIIO PACTBOPSETCS B BOJIEC
2) 3J1aCTUYHOCTb, BJIaro- U BO3yXOHEIPOHUIIAEMOCTb

3) OecLBETHBIH a3, HE PACTBOPSETCS B BOJIE, tKUIT HIKE, YEM Y alleTUJIeHa

4) MacasHUCTAsI TyCTasi )KUJIKOCTh, HE paCTBOPSIETCS B BOJIC

9. OPTAHMYECKHME BEHIECTBA, B MOJIEKYJIAX KOTOPBIX /IBA
YIJIEBOAOPOJHBIX PAJIMKAJIA CBSI3AHBI MEXIY COBOH
ATOMOM KHCJIOPOJA HA3BIBAIOTCA

10. YcTanoBuTe COOTBETCTBHE:

MEJINKO-BMOJIOT'MYECKOE BEHIECTBO
3HAYEHHUE

1) ocHoOBa AJis1 MPOU3BOJICTBA JIEKAPCTB, | A. TIIMLIEPUH
J1aCTMAcCC

2) anTH(pU3, 1 b. sTHIIeHrIMKOIB

3) aHTUCENTHUK, paCTBOPUTENB, Topiouee | B. meTanon

4) cMmsAr4aeT KOXY, TKaHHU, OCHOBA | ['. KCUIHUT
dbochonnuoB

5) cpenctBo aJis 001Iero HApKO3a J1. THIAPOXUHOH

E. ¢penon

K. muyTrnoBsiii d¢up

3. STWJIOBBII COUPT

11. CHWJIBHO AJOBUTO CAMO BEHIECTBO U MHNPOAYKTBI ETI'O
OKUMCJIIEHUA, - JAXKE MAJIBIE A03bl IIPU TIPUEME BHYTPb
BBI3BBIBAIOT JIETAJIBHBIA MCXO/I; TOKCUYECKH JTEMTBYET HA
3PUTEJIBHBIE HEPBbBI, COCY/JIbl CETYATKH HW BbI3BIBAIOT
CJIENIOTY, — 3TO JEMCTBHUE HA OPTAHU3M YEJIOBEKA

1) sTuneHrIMKoNsA

2) ¢enona
3) MeTaHoIa
4) sTaHoja
12. YcTanoBuTe COOTBETCTBHE:
HOMEHKIJIATYPA TPUBUAJIbHASA U (MJIN)
CUCTEMATHUYECKAJI PAIITMOHAJIBHA I
1) OyranoH A. MaclIsSHBIN anbaerug
2) 3TaHalb Bb. MeETHIID THIKETOH
3) nponeHab B. BanepuaHoBbIil asibaeru




4) GyraHab I'. akpuJIOBBIN aNibJIeTHT

5) nporaHoH JI. IMMETUIIKETOH, alleTOH

E. mypaBbuHbIH, hopMabaeru

K. nurTHikeToH

3. YKCYCHBIH, alle€TaIbJICTH/I

13. OIMBKA B OTUCAHUU ®U3NYECKNX CBOUCTB AIIETOHA
1) pe3kuii pa3npaxaromiuii 3amax

2) 6ecrBeTHAS )KUIKOCTh

3) XOpOIIO PAaCTBOPUM B BOJIE U OPTaHUYECKUX PACTBOPUTEIISAX

4) IJIOTHOCTh MEHBIIIE BOJIBI

5) t KumneHus aneToHa > t KUMEeHUs cnupTa (Mpyu paBHOM YHUCIIE aTOMOB yIJI€po/ia)
14. YcraHoBUTE COOTBETCTBHE:

KAPBOHWMJIBHOE COEAMHEHUE OBJIACTU ITPUMEHEHUA

1) sTanans A. IIacTMAaCChI, CMOJIBL, JICKAPCTBA
2) popmanbaerua b. 3amenuTenp caxapa

3) GeHzanpaerua B. pacTBOpUTENH KPACOK, JIAKOB

4) aleToH I'. orOenmBaroiiee BEMECTBO

J1. napdromepusi, Kpacutenu

E. IIPOU3BOACTBO MaprapmuHa

2K. mpou3BOJICTBO YKCYCHOM KHUCJIOTHI

15. HAKOIIVIEHHUE 9TOI'O BEHIECTBA B OPT'TAHU3ME - ITPU3HAK

CAXAPHOI'O AUABETA; BJIBIXAHUE EI'O ITAPOB BbI3BIBAET
IOJIOBHYIO BOJIb, KAHIEJIb; PA3JAPAXKAET CJUIU3UCTBIE
OBOJIOYKH TJIA3 - 3TO JEHCTBUE HA OPI'AHMU3M YEJIOBEKA

16. YcTraHoBuTe NPABHIBHYIO MOCTAEA0BATENIbHOCTD:
KAPBOHOBAS KHNCJIOTA — 2TO

1) Mmonekyna KoToporo 4) KapOOKCHIIbHBIX TPYIII

2) OJIHY WM HECKOJIBKO 5) OpraHu4ecKoe BEIIECTBO,
3) conepxuT

17. YcTranoBuTe COOTBETCTBHE:

HA3BAHUE KUCJIOTBI

1) ykcycHas

2) 6eH3olHast

3) MonouHas

4) nuMoHHas

5) onenHoOBas

COJIN

A. nupyBar

b. murpar

B. 6enzoar



I'. creapar

/1. auerar

E. onear

K. makrar

3. dopmuar

18. YcTanoBuTe COOTBETCTBHE:

MEJIMUKO-BNOJIOT MTYECKOE 3HAUEHUE

1) MmoHOMED B MPOU3BOICTBE MOJIUIPUPHOTO BOJOKHA

2) 1,25% BoaHBII pacTBOP UCHOIB3YETCS JJIsl HATUPAHUM (MypaBbUHBIN CIIUPT)
3) COAEP)KUTCS B TUCTHIX MHOTHUX PACTCHUH, UCTIOIB3YETCS I KOJIMUECTBEHHOT O
onpeIeICHUs] KabIHs B OMOJIOrMYECKUX KUTKOCTSIX

4) CTPYKTYpHBIII KOMIIOHEHT >KHPOB

5) BKyCOBO€ M KOHCEPBUPYIOIIIEE BEIIECTBO B MUIIEBOM MPOMBIIIJICHHOCTH
KHCJIOTA

A. sHTapHas

b. masmonoBas

B. meTanoBas

I'. repedpranenas

. ykcycHas

E. maBenenas

JK. Gen3olinas

3. oJIeMHOBas

19. YcranoBuTEe COOTBETCTBHE:

KIJIACC YI'JIEBOJIOB

1) moHOCaxapuabl

2) nucaxapuibl

3) nonucaxapuibl

BEILIECTBA

A. makTo3a

b. nupan

B. rmuuepun

I'. pubo3a

J1. Tpurnuuepu

E. rmukoren

K. 3TUNIEHTINKOJIb

20. OTJIMYUTDB PUBO3Y OT I''IMIHEPUHA MOKHO 110 PEAKIINUA
1) ¢ ranoreHankanamu

2) C TUAPOKCUJIOM MEJIU B IIEJIOUHON cpejie Oe3 HarpeBaHus

3) aTepuduKayu ¢ yKCYCHBIM aHTHIPUJIOM

4) ¢ ruppokcusiom meau (1) mpu HarpeBanuu

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

4 EXIOp| 2 | AIBB |amkan | 2 | KTEB | denon | JOKEA | 2
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Pazgpen 5. KuHernyeckume W TepMOIUMHAMMYECKHE 3aKOHOMEPHOCTH
NPOTEeKAHUS XUMHUYECKUX Peakuunid

Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH MIPOTEKAHUS XUMHUYECKUX peaKiui
dopma TeKylero KOHTPOJIA — TECTUPOBAHUE, TAOOpaTOpHas padoTa
Kon xonTponupyemoii komnerennuu — OK 01, OK 02

TecroBoe 3a1anue:

1. IIpu XMMHYECKOM PABHOBECHH:

+ a) CKOpPOCTH IPSIMO U 0OPAaTHOM peaKIuu PaBHbBI

0) CKOpPOCTB MPSIMOM PEAKITUU OOJIBIIIE CKOPOCTH 00paTHOU

B) CKOPOCTh 00paTHOM peakIi MEHBIIE CKOPOCTH MPIMON

') CKOPOCTb OOpAaTHOM pPeaKIuu OOJIbIIE CKOPOCTH MPIMON

2. KoHueHTpauuu BelecTs B MOMEHT PABHOBECUS] HA3BIBAIOTCS

+ a) UCXO/IHBIC

0) paBHOBECHBIE

B) HayaJbHbIC

') IEPBOHAYAIILHBIMHU

3. XuMHn4ecKoe paBHOBeCHEe — 3TO cUCTeMa:

+ a) TUHaAMUYEeCKast

0) obpaTtumas

B) CTallUOHApHAas

') HeoOpaTuMas




4. YcioBuA cMellleHHs] pABHOBeCHS

a) TemIreparypa

0) kaTanuzaTop

B) JIaBJICHUE

') KOHIIEHTpAIKs BEIIECTB

+ 11) BCe OTBETHI BEPHBI

5. Moxer Ji1 NpUMEeHeHre OAHOI 0 KAaTAJIN3aTopa CMECTUTh PaBHOBeCHe
a) MOXET

+ 0) HE MOXeET

6. Ilpu yBeimueHUM JaBJIEHUSI PABHOBECHE CMELAETCS B CTOPOHY

a) yBeJIMueHus: o0beMa razon

0) BO3pacTaHUs YKCIIa MOJICKYJI Ta30B

+ B) YMEHBIIICHUSI 00beMa Tra30B

+ ) yMEHbIICHUS AaBICHUS

7. CMmelnieHus1 pABHOBECHSI OCYIIECTBJISETCH M0 MPUHITAITY

a) JlJomoHocoBa

+ 0) Jle lllaTenne

B) MeHieneena

I') CIBUTa PEeaKIUi

8. Koncranra paBHoBecHsi

a) 9TO MPOIECC U3MEHEHUS KOHIICHTpaIIUN

0) 9TO mpoIlecC YBETUYEHUSI CKOPOCTEN MPSIMOM 1 0OpaTHOM peakiui

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

9. PaBpHOBecHe CHCTEMbI HACTYIIAET:

+ a) TOBKO B 00paTUMBIX PEAKIIUSIX

0) TOJNIBKO B HEOOPATUMBIX

B) TOJIbKO B PEAKIUSX COCTUHEHUS

T') TOJIBKO B PEAKIMUSAX PA3IOKEHUS

10. mepexon peakIMOHHOW CHCTEMBI OT OJHOr0 COCTOSHHUS PABHOBECUSl K
APYroMy Ha3bIBaeTCs:

a) UI3BMEHEHHEM

0) HampaBJICHUEM

+ B) CMEIIEHUEM

11. O0parumas peakuusi nporekaer mo ypasHenn: 2 NO + 02 « 2NO2 Kak
U3MEHHUTCS PABHOBeCHE CUCTEMbI, €CJIU JaBJIeHNE YBeJINYUTD?

a) CMECTHUTCS BJICBO

+ 0) CMECTHUTCS BIIPaBO

B) HE U3MEHUTCS

12. IIporekaer peakmusi: N2 + 3H2 < 2 NH3 - AH k/Ix U3menurcs jm
PaBHOBeCHE CHCTEMbI, €CJIH TOBBICUTH TEMIIEPATYPY PeaKIM.

+ a) yCKOpHUTCSl 0OpaTHasi peaKius

0) YCKOpHUTCS MpsiMasi peakiius

B) HE U3MEHHUTCS PABHOBECHE

13. B cucreme Ar + 2Br < Cr ¢ yBequ4eHHMeM KOHLECHTPALUMHU BellecTBa A
PaBHOBecHE CMEIIACTCH B CTOPOHY:



+ a) NpsAMoi peakIuu

0) 0OpaTHOI peakiuu

B) HE U3MEHUTCS

14. Yka3aTb, KAKHMH H3MEHEHMAMH pPearMpylouux BelecTB MOKHO CMECTUTh
BIpPaBo paBHoBecHe cucrtembl: N2 + 3H2 < 2 NH3 - AH k/I'x BnpaBo

a) YBEJIMYUThH JIABJICHUE

0) yBEIMYUTh KOHIIEHTPALUH UCXOIHBIX BEILIECTB

B) IOHU3UTH TEMIIEPATYPY PEAKLIUU

') BBECTH KaTaauzaTop

+ J1) BC€ OTBETHI BEPHBI

15. O6parumas peaknus nporekaer mo ypasuenuio: 2 NO + O2 —~ 2 NO2 B
CTOPOHY, KaKO#l peakuuu, CMECTUTCH PaBHOBeCHE CHCTEMBbl, €CJIU JaBJICHUE
YBEJHYHUTH B 2 pa3a.

a) BIIpaBo, B JiBa pa3a

0) BIIEBO, B JIBa pasza

+ B) BIIpaBO, B BOCEMb pa3

T) BJIEBO, B BOCEMb pa3

JlaboparopHnasi pabora

N3yyeHne 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW pEaKUMU OT KOHLEHTPALUH
pearupyrounmx BEIECTB U TEMIIEPATyPhbl.

JlabopatopHas paborta «OmnpezneneHue 3aBUCUMOCTH CKOPOCTH pEaKUuu OT
KOHLICHTPALlMM PEArupyrolnuX BellecTBy». lcciaenoBaHue 3aBUCHMOCTH CKOPOCTH
peakuy OT KOHLEHTPALUH.

Onpenenenue KOHCTAHTbI CKOPOCTU PEAKIMU rpauyeCcKuM METOIOM.
Pelenne npakTHKO-OPHEHTHPOBAHHBIX 33JJaHUN HAa aHAIU3 (PAKTOPOB, BIMSIOLIUX
Ha U3MEHEHHUE CKOPOCTU XUMHUUYECKON PEAKIINH.

Xox padoTsi:

HN3yyeHue 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOW peaKluM OT KOHUEHTPALMU
pearMpyrommx BeuecTs ¥ TeMneparypsbl.

CKopocTh XMMHUYECKOH PeaKUUH 3aBUCHT OT KOHUEHTPALUH Pearupyroiux
BEIECTB M TeMmeparypbl. OTH 3aBUCUMOCTH OIMCBIBAIOTCS 3aKOHAMHU
AeMCTBYIOUINX Macc U npasBuioM Bant-I'odda.

3aBHCHMOCTH OT KOHLICHTPALMH

Yem OoJiblle KOHUEHTPANUsi HCXOAHBIX BelIeCTB, TEM OOJIbIIE MOJIEKYJ
HAXOAWUTCA B €AMHMIIE 00bEMa M TEM 4Yalle OHU CTAIKUBAIOTCS, MPEBPAIIASCh B
OpoAyKThl peakuuu. CienoBaTesbHO, TEM HWHTEHCHUBHEE NMPOTEKAET PEAKLUs, TEM
BBIILIE €€ CKOPOCTb.

3aBHCHMOCTH CKOPOCTH peaKkuMH OT KOHUEHTPALMH PEardpyloluX BellecTB
ONUCHIBAETCH 3AKOHOM JEHCTBYIOLIUX MACC!

o CKOpOCTh 2JIEMEHTAPHOW XMMHYECKOM PEAKIUMU MPAMO MHPOIMOPLHUOHAIBHA
IIPOU3BEICHUIO  MOJIIPHBIX  KOHLEHTPALlMM  pEarupyrolliuxX  BELIECTB,
BO3BEJCHHBIX B CTENICHH, PABHBIE UX CTEXHOMETPUYECKUM KOAPPUIIUEHTAM.

o Hanpumep, mns peakumu B3aumonaeiucTBus BemiectB A u B BelpakeHue
CKOPOCTH TIpAMOM XxuMu4eckor peakunu umeeT Bua: V = K:[A]‘[B], rne V




— CKOPOCTh XUMHYECKOTO Tpoliecca, [A] u [B] — MosisipHbIe KOHIIEHTpaLU
pearupytouux BemectB A u B, K — ko3 puuueHtT nponopuuoHaibHOCTH,
Ha3bIBAEMbIIl KOHCTAaHTOW CKOPOCTH JTaHHOM PEaKIUU.
BaHo: 3aKOH JEMCTBYIOIMX MacC CIPAaBEMJIMB TOJIBKO I IPOCTEHIINX PEaKIUil,
MPOTEKAIOIINX B OJIHY CTAJIMI0. BiMsiHuE KOHUEHTpAIMU pearupyroluX BEIIEeCTB Ha
CKOpOCTb 00JIee CIIOKHBIX PEAKIMI paccMaTpuBaeTCs MO3/IHEE.

’PA®HUK 3ABUCUMOCTU KOHUEHTPALIUU
BELLECTB OT BPEMEHU NPOTEKAHUA

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

3aBHCHMMOCTB OT TeMIIEPATYPbI

CkopocTh 00IBIIMHCTBA PeaKI Uil BO3pacTaeT ¢ MOBBILICHHMEM TeMIIEPaTyphbl.
DTO0 CBSI3aHO C TEM, YTO IPU MOBBIILIEHUU TEMIIEPATYpbl YaCTULIbI JJFOO0Tr0 BELIECTBA
YCKOPSIFOT CBOE JBH)KEHHE, YTO NIPUBOAUT K BO3PACTAHMUIO YHCJA AKTHUBHBIX
COYJIapECHUMN.

3aBHCHMMOCTBH CKOPOCTH peaKUMH OT TeMIepaTypbl OTpaKaeT NpaBujio Baur-
I'opda: npu yBenmuenun TtemnepaTypbl Ha kKaxzaesle 10°C ckopocTh peakuuu

yBeJIMYMBaeTCs B 2—4 pasa.

MaremMaTH4eCKH 3Ty 3aBHCHMOCTb MOKHO BBIPAa3UTh ypaBHeHHEM: v2 = vl
v(T2—T1)/10, rne v2 — ckopocTh npu Temneparype T2, vl — cKOpocTh peakuuu
npu temneparype Tl, y — TeMmmepaTypHbIil KO3(QQHUIMEHT CKOPOCTH PEAKIIMH,

IPUHUMAIOLIMI 3HAYEHUs B Uaria3oHe ot 2 10 4.
BakHo: npy MOBBIIEHUH TEMIEPATYPBl CKOPOCTh PEAKIUU YBEIUUUBAETCS, a MIPH

IMOHMKCHHUHN TCMIICPATYPbl — YMCHbBIIACTCA.



3aBUCUMOCTb CKOPOCTU peakLum
OT TemnepaTypsi

LM
Sonswuncmeo
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T
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Xona 1a00paTopHoii padoThI:
Jlaboparopnas pabGora «OrnpegeneHue 3aBUCUMOCTH CKOPOCTH pEaKIUu OT
KOHIEHTPALIMK pearupyromux BeniecTBy». lcciegoBaHue 3aBUCUMOCTH CKOPOCTHU
pEeaKIMu OT KOHIIEHTPAIIUH.
JlaGoparopHasa padora «OnpenejieHue 3aBUCMMOCTH CKOPOCTH PeaKIUU
OT KOHUEHTPAIUM Pearupylouiux BelecTB» MOXET BKIIOYaTh HCCIEIOBAHHE
3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peaKIMh OT KOHIEHTpalUH Ha MpUMEpE,
HaIpUMep, B3aUMOJCHCTBUS THOCYNIb(aTa HATPUs C cepHOM KucyioTou. [IpusHakom
OKOHYAaHUS PEAKIUHU SIBISIETCS TOMYTHEHUE PACTBOPA BCIIEICTBUE BBIICICHUS CEPBI.
Bpemsi, koTopoe mpoOXOAUT OT Hadalla pPeaklMu 0 3aMETHOTO MOSIBICHUS MYTH,
MO3BOJISIET CYAUTH 00 OTHOCUTEIHLHOM CKOPOCTH PEAKIIHH.
eab padoTsbl
N3y4urth 3aBUCUMOCTH CKOPOCTH PeaKIMU OT KOHUEHTPAUMM. DTO BbIpakaeTcs
3aKOHOM JEMCTBYOIIUX MACC: TPU IOCTOSSHHOM TeMIlepaType CKOpPOCTh
XUMUYECKOM peakIuy MpsSIMO TPOMOPIUOHANIbHA TMPOU3BEACHUIO KOHIICHTPAIIMI
pearupyroImx BEIIECTB, B3SITBIX B CTEMNEHSX, PaBHBIX CTEXUOMETPUUYECKUM
ko3 UIeHTaM.
Paznuuaror peakuuu HYJAEBOTro, MEPBOro, BTOPOrO M TPETHErOo TMOpSAIKA B
3aBUCUMOCTH OT 3aBUCHMMOCTH CKOPOCTHM OT KOHIeHTpauuu. Eciam ckopocTh
pEaKIu HE 3aBUCUT OT KOHIIEHTPAIUHU, TO PEAKIIUSI UMEET HYJIEBOM MOPSAIOK; €CIU
CKOPOCTb 3aBUCUT OT KOHIIEHTPALlUU B MEPBOM CTENEHU, TO 3TO PEaKlus MEPBOro
MOPSIIKA; €CJIM — BO BTOPOM, TO BTOPOr0 MOPSAJIKA U TaK Jaliee.
OoopynoBanue
Jl71st mpoBeieHus pabOThl MOT'YT HUCHOJIb30BAThCS:
o brooperkn mis nNpuUroToBICHUS PACTBOPOB THOCYJb(aTa HATPUS Pa3TUUHON
KOHIICHTPALIUH.
o IIpoOupkn.
o Cexkynaomep.
o PactBopsbl THOCYNbdaTa HaTpus (Hampumep, 0,1 M) u cepHOIl KHUCIOTHI
(mammpumep, 1 M).
Xox padoTsl
IIpumep onbiTa:




1. C nomoruipo OIOPETOK NPUTOTOBUTH TPU PAacTBOpA THOCYJb(paTa pa3inuyHOU
KOHLEHTpPALMK: B MEPBYIO MPOOUPKY — 6 MJI pacTBOpa THOCYJb(haTa HaTpHs,
BO BTOPYIO — 4 MJI TOr0 € pacTBopa U 2 MJ BOABI, B TPETBIO — 2 MJI TOT'O
e pacTBOpa U 4 MJI BOJBI.

B tpu apyrue npoOupku OTMEPUTH MO 3 MJI pacCTBOpPA CEPHON KHUCIIOTHI.

3. BbICTpO NpuiIUTh KUCIOTY B MEPBYIO MPOOUPKY U BCTPAXHYTh €€ HECKOJBKO
pas.

4. OTtmepuTh BpeMsl OT Havalla Peakuu A0 MOMYTHEHHs pacTBOpa.

5. Tak ke MOCTYnUTh C IPYTMMH NMPUTOTOBIEHHBIMUA PACTBOPAMHU THOCYINb(]ara.
Pe3yabTarel ombITa 3aHecTd B Tabmumy. Takke MOXHO — paccuUUTarh
OTHOCHUTEJIBHYIO CKOPOCTh PeaKkuu 1o cootHoeHuto V = 100/t.

Oo0pa0doTka pe3yJbTaToB
Hexoropsbie 3Tanbl 00padoTKH pe3yjbTaTOB:

o IlocTrpourh rpaduk 3aBUCUMOCTH CKOPOCTH pEAKUHUH OT KOHLIEHTpaluu
pearupytomux BemecTB. [ 3Toro Ha ocu aOCHMCC OTKIIAABIBAIOT
OTHOCHUTEJIbHYIO KOHIIEHTPALlUI0, @ Ha OCH OpPAMHAT — OTHOCUTEIIbHYIO
CKOPOCTb PEAKLIUU.

o IlosicHUTB, KaKOM JIMHUEN BBIPAKACTCSA HAWJICHHAs 3aBUCUMOCTH. lIpoxomut
JM OHA Yepe3 Havaylo KOOPAMUHAT U moyemy?

o CpaesaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKI[UU OT KOHLIEHTPAIUH.
BaxHo: npu padboTe ¢ pacTBOpaMH KHUCIOT U IIEI0YEed PEKOMEHIyeTcs COONI01aTh
npaBuia O€30MaCHOCTH: HE JONYCKaTh MOMaJaHusl KUCIOT Ha KOXY M CIHU3HCTbIE
000J10UKH, B pe3yibTaTe peakiuu oOpazyeTcsl ToprouMii rasz (Hampumep, BOAOPON)
— PSI0M HE JI0JKHO OBITh OTKPBITOTO TJIAMEHHU.

N

OnpeneneHne KOHCTAHTBI CKOPOCTH peakKIuy rpaduyecKkuM MeTOA0M.

I'paduyeckuii meTon ompeaesieHHs KOHCTAHTBI CKOPOCTH XHMHYECKOH
peakuMu 3aKIoYaeTcsl B IOCTPOEHUU Tpaduka, MO Och adCHHUCC KOTOPOro
OTKJIAJILIBAETCSI BpEMsI, a TI0O OCH OpJWHAT — HEKOTopas (PyHKIMS KOHIICHTpAIUH.
[TocnenHsst BBIOMpAaeTCs TaKOW, YTOOBI JUIA KaXKIOTO TOpSAKAa peakiuu Oblia
NoJydeHa JIMHEHAas 3aBUCHMOCTb.

KoHcranTa CKOpOCTH YHCIIEHHO paBHA CKOPOCTH JAHHOW PEAKIIUU TPHU €AMHUIHBIX
KOHIICHTPAIIMSIX BCEX PEarupyromnux KOMIIOHEHTOB.



IKC nepMMEHTAaJIbHbIE METO bl

onpepeneHna KOHCTaHT
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Hekoropbie ocobeHHOCTH rpaduIecKOro MeToa:

Jl1si peakumii mepBoro mopsiika ctposT rpaduk 3asucumoctu InCA ot t.
TaHreHc yria HakjiOHa TOJYYEHHOW MNPSAMOW pPaBEH KOHCTAaHTE CKOPOCTH
pEaKINH.

Jasi peakumii BTOPOro mMOPSAKA CTPOAT TIpaduK 3aBUCUMOCTH B
koopauHaTtax 1/CA — t. TanreHc yriia HakjJoOHa MOJIY4E€HHOW MPSIMOM Takke
paBeH KOHCTAaHTE CKOPOCTU PEAKLINU.

Eciu B peaknmu y4yacTByeT HECKOJIbKO BeIIeCTB, WX KOHLEHTPALMIO
OepyT onuHakoBOW. Eciiv ONBITHBIE JaHHBIE pacHoyiaraloTcss Ha rpaduke
BJOJIb MPSIMOM, 3TO NOATBEPKIAECT MNPEANOJIOKEHUE O JAHHOM IOPSIKE
pEeaKUUy U MO3BOJISIET MO YIIOBOMY HAKJIOHY MPSIMOW ONPEAECTUTh BEIMUUHY
KOHCTaHTBI CKOPOCTH.

OrpannyeHue: TpaduUecKUii METOJ MOXET OBITh HCIOJb30BaH TOJIBKO IS
OTIpEICIICHHSI TISIIOYMCIICHHBIX MOPSAAKOB peaknuii. KpoMe Toro, st onpeaeneHus
KOHCTaHTBI CKOPOCTH 3THM METOJIOM KEJIAaTeIbHO HAINYUE TMOJIHON KMHETHYECKOU
KPHUBOI (C OONBIION CTENEHBIO IPEBPAIIICHHS] BEILIECTBA).

ITpumepsi

Jas peaknmu pacnaga NO2 no ypaBHeHuto 2NO2 — 2NO + O2 taHresc
yria HakjoHa MpAMOW B KOOpPJMHATAX ypaBHEHHUS CKOPOCTH pPEaklMU paBeH
1,98, uTo yKka3piBaeT Ha MOPSIAOK PEAKIIMH MTPAKTUUECKH PaBEH 2.

s peakuuu pacnaga NO2 no ypaBHeHuto 2NO2 — 2NO + O2 TaHreHc
yria HakjoHa MpAMOW B KOOpPJMHATaX ypaBHEHHUS CKOPOCTH PEaklUHU paBeH
1,98, 4TO Takxe yka3bIBaeT HAa MOPSAJOK PEAKIIUU MPAKTUIECKH PABEH 2.

OmuoKn

Eciau HE B 0HOM M3 c/Iy4aeB He MOJMYyYeHa JIMHEeHAsA 3aBUCHMOCTDb (WIIH
KOHCTaHTa CKOPOCTU HE OCTAETCS MOCTOSHHOI), 3TO O3HAYAET, UTO PEaKLUs
uaET 0oJiee CI0KHBIM MYTEM U MOPSAZIOK €€ HE SIBISETCS 11eJI0YUCIECHHBIM.

B HekoTOpbIX ciayuyasx (Hampumep, IS HEMHBIX PEaKiuil) 3aBHCHUMOCTD
CKOPOCTH OT KOHIICHTPAIIMU PEareHTOB MOXET OBbITh OINMHCAaHAa YpaBHEHUEM
JIUIIL TIPUOTMKEHHO B OTPAaHUYEHHOM JTHANa30He KOHIICHTPALIUA.



Tema 5.2. TepMoauHaAMUYeCKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECKHUX

peaxkumi.
PaBHoBecHe XUMHYECKUX PeaKIUid.
dopMa TeKyllero KOHTPOJS — TECTUPOBAaHHME, TNpaKTH4ecKas pabdora,

naboparopHasi padboTa
Kon konTponupyemoii komnerenuuu — OK 01, OK 02
TecroBoe 3a1anue:
1. YMeHblIeHHEe 00beMa PeaKIMOHHOI0 COCylAa B 3 pa3a yBeJIMYUT CKOPOCTh
xumnueckuut peakuuu 2NO (1) + CI12 (r) = 2NOCI (1)
A) B9 pa3
+ B) B 27 pa3
C)B 16 pa3
D) B 18 pa3
E) B 3 paza
2. Kunernueckoe ypasHenue peakuuu 2Fe + 3CI12 ---> 2FeClI3
A) V = K2FeCI3
B) V = KC2Fe
C) V = KC3FeCl2
D) V = C2Fe *C3CI2 *C2FeClI3
+ E) V = KC2Fe * CI2
3. Ecau temneparypy nmouu3uthb ¢ 600 C n1o 300 C (y=3), TO CKOpPOCTH peakmuu
YMEHBIIUTCS B
A) 12 pa3
B) 27 pa3
+C) 9 pa3
D) 3 paza
E) 15 pa3
4. Ilpu mnojgyyeHHMH XJIOPOBOAOPOAA, OpPOMOBOAOPOAA, WHOAOBOAOPOAA W3
NMPOCTHIX BELIECTB B COCYAaX PaBHOro oobema uepes 24 ¢ odpasyercs nmo 15,34 r
3TUX razoB. CKOpOCTh peakuuu
A) Briie ny1s1 iogoBoioposia
+ B) Beiie aisa xiaopoBoaopoaa
C) Huxe ninst xsmopoBogopoia
D) OnunakoBa
E) Boie qyist 6poMoBoaopoaa
5. Jlus yBeqM4YeHHMSl CKOPOCTH peakuud B 64 pasa (TemmepaTypHbIH
k03¢ uumeHT paBeH
4) He00X0AMMO NMOBBICUTH TEMIIEPATYPY Ha:
+ A) 300 C
B) 500 C
C) 100 C
D) 200 C
6. Ilpu t = 250C ¢ HanOoIbIIEH CKOPOCTHIO OyIeT MPOTEKATH PeaKIusl
A) Ca ¢ 6% pacTBOpPOM COJISTHOM KHUCJIOTHI



B) Ca ¢ 2% pacTBOpoM COJISIHON KUCTOTHI

C) Ca c 5% pacTBOpOM COJISTHON KHCIIOTHI

D) Ca ¢ 0,5% pacTBOpOoM COJISTHOM KHUCJIOTHI

+ E) Ca c 8% pacTBOpOM COJISTHOM KHUCIOTBI

7 s mpouecca Nz (1) + O2(r) «2NO (1) — Q He cMecTAT paBHOBecHe (haKTOPbI
1) noBslllIeHHE TEMTIEPATYPHI

2) NOHWXEHUE AaBICHUS

3) nonmxenue KoHeHTpauuu O,

4) NOBBILLICHUE JABJICHUS

5) noBeIIeHUE KOHLIEHTpauu NO

6) BBEJICHHE KaTaIn3aTopa

A)146

B)235

+C)246

D)156

E)135

8 Peakuus, uaymiasi ¢ ypeJimueHneM o0bemMa

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

B) H, + Cl, = 2HCI

C) Hz + CuO=Cu + Hzo

+ D) 2KCIO; = 2KCI + 30,

E) N, + 3H, = 2NH;

9. I'eTeporeHHas peakuus

A) NZ + Oz =2NO

B) 2H, (r) + O, (r) =2H,0 (1)

C) N, + 3H, = 2NH3

D) H, (r) + Cl, (r) = 2HCI (1)

+ E) 2Ca+ O, =2Ca0

10. Ecau TemsioBoii 3¢pdexr peakuun paBen 3924 k/[:k, TO 1 Nogy4YeHHUS
11772 k/I’k TenJ0Thl, C;KUTAKT HUKJIOTeKCaH Maccoi

A)262 T

B)242r

C)232r

D)272r

+E)252r

11. [Io Tepmoxumuueckomy ypaBHeHuro N, + 3H; <2NHj3 + 90 k/Lx 00bem
(u.y.) BOnopoaa, eciiv B peakiuum BbiAeJau10ch 450 K/ Teniorsl
A) 33,6 n

B) 67,2 n

+C) 336 1

D) 672 n

E) 224 n

12. Ecan ckopoctb B peaknuu A(r) + B(r) = C(r) Bospociaa B 25 pa3, 10
JAaBJIeHHE YBEJIUYHI0CHh B



A) 25

B) 100

+C)5

D) 75

E) 125

13. UHruOuTOpHI — 3TO BEllleCcTBa, KOTOpPHIE:

A) YCKOPSIIOT XUMHYECKUE PEAKIIUU, CAMU MPU 3TOM PACXOYIOTCS

B) He U3MEHSI0OT CKOPOCTh peakIuu

C) 3amMeIsI0T XUMUYECKHUE PEaKI[MU, HO CAMHU MIPU ATOM HE PacXOAyrOTCs
D) yckopsitoT XUuMHUYECKHUE PeaKIiy, HO CaMU MPU 3TOM HE PaACXOIYyIOTCS
+ E) 3amMeIs1t0T XUMUYECKHUE PEeaKIluy, CaMU MPU 3TOM PACXOAYIOTCS

14. Cmectut paBHoBecue BJeBo B npouecce CO (r) + 2H; (r) «<CH30H (r) + Q
A) IOBBIIIICHUE JTaBICHUS

B) nonmwxenue konuentpaunu CHz;OH

C) noBslilieHre KoHILIeHTpauu H,

+ D) nonmxenue kouneHTpanuu CO

E) nonumxenue temneparypsl

15. Ecan naBienue yBeqimunTh B 4 paza B peakuuu A (k) + B (r) = AB (k), T0
CKOpPOCTh peaKkuuu

A) He U3MECHHTCS

B) Bo3pacrer B 4 paza

C) ymenbimTes B 4 paza

+ D) Bo3pactet B 16 pa3

E) Bo3pacrer B 8 pa3

IIpakTuyeckass padora PemeHue NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
npuMeHenne npuHimna Jle-llatenbe s HAXOXKICHUS HAIPABICHUS CMEIICHUS
PaBHOBECHS] XMMUYECKOW pEaklMu M aHau3 (PaKTOPOB, BIUSAIOIIUX HA CMEIICHUE
XUMHAYECKOro paBHOBecHsl. CKOpPOCTh XHMHUYECKOW pEaKUUU UM XUMHUYECKOE
paBHOBECHE.

JlabopaTopHas padora «/3ydyeHue BIUSHUS PA3NUYHBIX (DAKTOPOB HA CMEIICHHE
XUMHUYECKOr0 paBHOBecus». MccinenoBaHWe BIMSHUS W3MEHEHUS KOHUECHTPALIUU
BEILECTB, PEAKIIMUCPEABl U TEMIIEPATYPHI HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS.
CpaBHEHUE TMONYYEHHBIX pE3YJbTATOB C TEOPETUUYECKU IPOTHOZUPYEMBIMH Ha
ocHoBe npuHiuna Jle [larense.

IIpakTuyeckas padora PemeHue NDPaKkTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha
npuMeHeHue npuHuuna Jle-Illarense s HaxXOXXIEHUSA HANPABICHUS CMELLIECHUS
paBHOBECUSI XUMHUYECKOW peaklMyd U aHalu3 (PAKTOPOB, BIUSIOMIMX HA CMEIICHUE
XUMHUYECKOT0 paBHOBecHs. CKOpPOCTh XUMHYECKOM pEaKUuu W XHUMHUYECKOE
paBHOBECHE.

Pemenue:

IIpakTtuyeckas padora: [Ilpumenenne npunnuna Jle-Ilarenbe

eab padoTsbl



N3ydenue BIMsiHUS pa3IMyHbIX (PAKTOPOB HA CMEIIEHUE XUMHYECKOIO0 PaBHOBECHS
Y ONpPEACICHUE HAIPABJICHUS CMENICHHUS PABHOBECHS C MOMONIBIO MpUHIMUIA Jle-
[[Tarense.

Teopernyeckne 0OCHOBBI

HMpunuun Jle-IllaTesbe roacur: €ciid Ha CUCTEMY, HAXOIAIIYIOCA B PaBHOBECHH,
BO3/CIICTBOBATh W3BHE, H3MEHSAsS Kakoe-HUOynb W3 YCIOBUN (TeMmIieparypa,
JaBJieHWEe, KOHIICHTpAllusi), TO PAaBHOBECHUE CMEIIAETCS TakKuM OoO0pa3oM, YTOObI
KOMIIEHCUPOBAaTh U3MECHEHHUE.

OcHoBHBIE (DAKTOPHI, BIUSIONINE HA PABHOBECHE:

TemnepaTrypa: npu TOBBIIICHHH TEMIIEPaTypbl PaBHOBECHE CMEIIACTCS B
CTOPOHY JSHIOTEPMHUYECKOH pEaklHWH, IPH IOHKEHUH — B CTOPOHY
3K30TEPMHUYECKOM.

JlaBJieHMe: BIIMSET TOJHKO HA Ta30BbIe peakiuu. [Ipy MOBBIIICHUH JaBICHUS
paBHOBECHE CMEIIAETCS B CTOPOHY MEHBIIIETO 00bEMA T'a30B, MIPH MTOHUKCHHUH
JIABJICHUS — B CTOPOHY OOJIBIIIEr0 00bEMA.

KoHueHTpamusi:  yBCJIMUCHHE  KOHIICHTPAIlMM  PEarcHTOB  CMeEMIacT
paBHOBECHE B CTOPOHY MPOAYKTOB, YBEIMYCHHE KOHIICHTPAIUH MPOAYKTOB
— B CTOPOHY PEarcHTOB.

IHopsaok BbINOJTHEHUSI padoThI

1.

2.

3.

4,

AHAJIM3 PpeaknMu: 3aNUIINTE YpPaBHEHUE XHMHUYECKOM peakuuu M
OIIpEeAEIINTE eé TUII (romoreHHast/reTeporeHHas, IK30- WIH
AHJOTEPMHUYECKAS ).

Onpenenenne GpakTopoB: BeIOEpUTE (PAKTOPBI, KOTOPbIE OYIYyT U3MEHSTHCS
(TemniepaTypa, JaBJIE€HUE UM KOHIICHTPALIM).

IIpuMeHeHHe MPUHIMINA: ONPENEIUTE HANPABICHUE CMELIEHUS PABHOBECHS
JUTSL KaKJ1oro (pakTopa.

3anuch pe3y/bTAaTOB: COCTaBbTE TAOIMILY C pe3yIbTaTaMu aHaAJIK3A.

[Tpumep ananuza peakuun: N, + 3H, = 2NH; + Q

daxrTop HanpasJjienue Oo0bsicHeHHne
CMellleHHus

[ToBbiIeHME Bneso Peaknus JK30TEPMHUYECKAS,

TEMIEPATYPHI CHUCTEMA CTPEMUTCA MOTJOTUTh
TEIJI0

[Tonmxenue naBieHUs Bnero CneBa 4 Monb rasza, cmpaBa 2
MOJIb

VYBenuueHue Bnpaso Cucrema CTPEMUTCS YMEHBIIUTH

KoHieHTpamuu N, KOHLEHTpALMO  JT0OABIEHHOIO
BEIIECTBA

IIpakTHyeckue 3a1aHUsA
3apanue 1: Jlng peakuun 2SO0, + 0, = 25053 + Q, omnpenenure HampaBieHUE
CMEILECHUS PABHOBECHUS MPU:

TTOBBIIIIEHUY TEMITEPaTyphI,
YBEJIIMUCHUHU JIABIICHUS;
nooasiieHnu O,.



3ananue 2: [Ipoananusupyiite BausiHue (PaKTOpOB HA PABHOBECHE B PEAKIUU:
CaCO3 = Ca0 + CO, —Q
e TIOBBIIICHHE TEMIEPATYPHI;
o TIOHWXEHUE JABIICHUS;
o ynanenue COx.
KoHTposbHBIE BONIPOCHI
Chopmynupyiite npuniun Jle-llatennbe.
Kaxkue (hakTopsl BIMAIOT HA CMEIIEHHE PaBHOBECHUS?
Kaxk onpenennuts HanpaBieHUe CMENIEHUS TP U3MEHEHUH TEMIIEpaTyphl?
B kakux ciydyasix ”3BMeHEeHUe JJaBJICHUsI BIUSET Ha paBHOBecUE?
Kak BiusieT KOHLIEHTpalns peareHTOB Ha CMENIEHNE PAaBHOBECUS?

oL E

JlaGopaTopHas pabora «/3yueHue BIUSHUS Pa3IMYHbIX (aKTOPOB HA CMEILICHHE
XUMHUYECKOTO paBHOBecHs». MccienoBaHWe BIMSHUS W3MEHEHHUS KOHUEHTpPAIUU
BEILIECTB, PEAKLIUHUCPEAbl U TEMIIEPATYPHl HA CMENIEHUE XUMUYECKOTO PABHOBECHSI.
CpaBHEHME TIOTYUYEHHBIX PE3YJIbTATOB C TEOPETUYECKU MPOTHO3UPYEMBIMU HaA
ocHoBe npuHumma Jle Ilaremnse.

Pemenue:

Heab pa6oTbl — yriyOuTh M 00OOIIMTH TEOPETHUYECKHUE 3HAHHUS O XUMHUYECKOM
PaBHOBECHHM, IMOKa3aTh, KAK M3MEHCHHE BHEIIHHMX YCJIOBUW BIHSET HAa CMEIICHHUE
paBHOBECHS.

Teopernyeckne 0OCHOBBI

Hamnpasnenne cMmenieHns XuMUYECKOrO paBHOBECHS onpeaesiercss npuHuumnom Jle
Ilateabe:

o Ecmu Ha cucremy, HaxXOISIIYHOCA B COCTOSHUUA XMMHYECKOIO PaBHOBECHS,
OKa3aTh BHEIIHEE BO3JCUCTBUE (M3MEHUTH TEMIEPATypy, AaBICHUE WU
KOHIICHTPALIMM BEIIECTB), TO PABHOBECHUE CMECTUTCSI B CTOPOHY TOM peakiuu
(IpsiMO¥ MM OOPATHOI ), KOTOPAst OCTAOUT STO BHEITHEE BO3/ICHCTBHE.

HekoTtopeie 3akoHOMEPHOCTH BIUsIHUS (PaKTOPOB HA CMEIICHUE PAaBHOBECHS:

o KoHuenrpauus Beumecrs:

o YBEJIMYEHHWE KOHUEHTPAIMM HCXOJAHBIX BEIIECTB U  YJaJICHHE
MPOAYKTOB PEaKIMK MPUBOJUT K CMEILICHUIO PABHOBECUS B CTOPOHY
IPSAMOM PEAKLIUU.

o YMECHBIIICHUE KOHIECHTPAIIMM MCXOJHBIX BEIIECTB W BBEICHUE B
CHUCTEMY IPOJIYKTOB PEAKIIMM — B CTOPOHY OOPATHOM peaKIIuH.

o Temneparypa:

o YBEIMYEHUE TEMIIEpaTypbl CMENIAET pPAaBHOBECHE B  CTOPOHY
OXJIAKJICHUSA, TO €CTh YCUJIMBAET Ty PEAKIHIO, NMPU KOTOPOM TEIIOTa
MOTJIOMIAETCHL.

o YMEHBIICHUE TEMIEPATypbl CMEIIAET PABHOBECME B CTOPOHY
HarpeBaHusl, TO €CTh YCUJIMBAET HK30TEPMHUUYECKYIO PEAKIIHUIO.

o JlaByienmue (eciau B X0JIe peaKIIUU U3MEHSETCS 00BEM Ia30B):

o IloBblllleHHE NABIEHUS MPUBOAUT K YCKOPEHUIO PEAKLMHU, B KOTOPOH
ra3oB CTAHOBUTCS MEHBIIIE.



o CHWXEHHE [aBJieHUS CABUHET PABHOBECHE B CTOPOHY YBEIMYCHUS
KOJIMYECTBA Fa30B B CUCTEME.
KaranuzaTop He oka3bIBaeT BIMAHHS HA CMEIIEHUE PAaBHOBECHS, TaK KaK YCKOPSET
OJIMHAKOBO U MIPSIMYIO, U1 OOPATHYIO PEaKIIUH.
MeToanka nposeaeHust
B paGoTe MOXHO IPOBECTH, HAIIPUMED:

e OmnbIT 1 — u3yYyeHHe BJMSHUS KOHIEHTPAIMU PearupywIInX BellecTB
Ha CMELIEHUE XMMUYECKOro paBHoBecusl. Hampumep, HCHonab30BaTh peakuio
B3aumozeiicTBus xnopunaa xkenesa (III) ¢ ponanunom kamus: FeClz + 3KSCN
< Fe(SCN); + 3KCl. B xome peakiuu o0Opa3yeTcss pacTBOpP KpOBaBO-
KpacHOr0  1IB€Ta, HM3MEHEHHE HWHTEHCUBHOCTH  OKPAaCKH  KOTOpPOIO
CBUJICTEIILCTBYET O HANpaBICHUU CMeEIIeHUs paBHOBecws. OmnbIT 2 —
U3ydyeHHe BJIMSIHUSI TeMIepaTypbl Ha CMelleHHe XHUMHU4YeCKOro
paBHoBecusi. Harpumep, B34Th 2—3 MJI pacTBopa Kpaxmalsia U 100aBUTh 2—3
Kaluii WOMHOW BOABI, TMPH 3TOM O0pa3yeTcs HEMPOYHOE COCIMHCHHUE,
OKpallleHHOe B CHHMI 1BeT. Harperh conepkumoe TPOOUPKH IMOYTH [0
KUICHUS, a 3aTeM OXJIAJuTh JO0 KOMHATHOM Temmeparypbsl. OOBSCHUTH
U3MEHEHHE OKPACKH CMEIIEHHEM XUMUYECKOIO PABHOBECHS.

Baxkno: nepen HauyajgoM paboOThl PEKOMEHAYETCS O3HAKOMUTHCS C IpaBUIAMHU
TEXHUKHU 0€30MaCHOCTH MpHU padoTe B 1JaOOpaTOpUH.

O0paboTka pe3yJbTaToOB

Pe3ynbTaThl OMBITOB MOXHO O(GOPMUTH B BHJE TaONHIIbI, Hampumep, «BiusHue
(akTOpa Ha CMELIEHNE XUMUYECKOT0 paBHOBeCcHs». B Tabnune ykaszarb:

« Homep npobupku;

o JloGaBisieMoe BEIIECTBO;

o lI3MeHeHUE HHTEHCUBHOCTH OKpACKH (ocliabieHue, YCUIeHUe);

o HampaBnenue cmemienus paBHOBecHs (B CTOPOHY HMCXOJHBIX BEIIECTB, B
CTOPOHY IIPOJYKTOB PEAKIUN).

BbIBOABI MOXKHO c(POPMYIMPOBATH HA OCHOBE HAOJIIOICHUM, HaIpUMeEp:

o B coorBerctBum ¢ npunuunoM Jle Illarense, npu yBenMueHMn KOHLIIEHTPALMU
MCXOJHBIX BEILECTB PABHOBECHE CMEIIAETCSI B CTOPOHY MPOJYKTOB PEAKIIMU
(BIpaBo, B CTOPOHY IIPSIMOM PEAKIIHH ).

o Ilpm yBenWYEHWM KOHIIEHTPAIIMM TMPOJYKTOB PEAKIMH PABHOBECHE
CMENIaeTcsi B CTOPOHY MCXOJHBIX BELIECTB (BJIEBO, B CTOPOHY OOpaTHOMU
peakium).

o /Jlns cnBura paBHOBECHSI B CTOPOHY SK30TEPMHUUYECKON pEeaKLUU TEMIIEPATYPy
HY>KHO TTOHWXaTh, a JIJIsl CIBUTa B CTOPOHY SHJOTEPMUUYECKON, HA00OPOT, —
TTOBBIIIATH.

BaxkHo: pe3ynbTarbl HKCHEPUMEHTA JOJDKHBI OBITh BOCIHPOU3BOAUMBIMU —
AKCIIEPUMEHTHI, BHITIOJHEHHBIE TIO OJTHON METOAMKE, TOJDKHBI JaBaTh OJMHAKOBBIC
pE3yNbTaThl.

Py0esxxkHblil KOHTPOJIb 110 Pazneny 5. Kunetnueckue M TepMOAMHAMUYECKHUE
3aKOHOMEPHOCTHU NMPOTEKAHUS XUMUYECKUX Peakuuil
dopma py0GeKHOr 0 KOHTPOJIsSI — KOHTPOJIbHAs padoTa



Kon xourposupyemoii komnerenunu — OK 01, OK 02

KourpoJsbHas padora

3agaua Nel:

Kak crnenmyer wu3meHuTh 00BeM peakimoHHoi cmecu cuctemsl: 8NHz(r) +
3Br,(k) - 6NHgBr(x) + N»(r), uToOBI CKOpOCTH peakiuud yMeHbIIWIach B 60

paz?

3agaua Ne2:

[Ipu ycranoBnenuu paBHoBecuss Fe203 (t) + 3CO (r) = 2Fe (1) + 3CO; (1)
konneHtpauss [CO] = 1 monap/au [CO2] = 2 Moab/a. Monb/n.  Berauciure

UCXO0JIHYI0 KoHIeHTpanuto [COJucx, eciu

HavyanbHas koHueHTpanusa CO, paBHA HYJIIO.

3agauya Ne3:

Temneparypublii ko3 duieHT peakuuu paBeH 2,5. Kak u3MeHHUTCS ee CKOpPOCTh
IpU OXJIAKJECHUU PEAKIIMOHHOW cMecHu OT m3MeHeHHus Temneparypsl oT 50°C mo
30°C?

3apaua Ne4:

PaccuuTaiiTe CKOpPOCTh peakIMu MEXAYy pacTBOpPAMHU XJIOpUJIA Kajdusi U HUTpaTa
cepedpa, KOHLIEHTPAIMU KOTOPBIX COCTaBIAI0T cooTBeTcTBeHHO 0,2 1 0,3 Momb/1, a
k=1,5-10-3'Mmoib-1-c-1

3agaya NeS:

Hns peaxknun: FeO(k) + CO(r) © Fe(k) + CO,(r) KoHCTaHTa paBHOBECHS TIPH
10000C paBna 0,5. Hayanbnbie koHnentpanuun CO u CO, ObLIM COOTBETCTBEHHO
pasusbl 0,05 1 0,01 Momb/m.

Haitnqute nx paBHOBECHBIE KOHIICHTPAIIUH.

ITaJIOH OTBETOB:

3amaua Nel:

vl = k- [NH3]8 - [Br2]

v2 = k-[x-NH3]8-[Br2] = k-x8-[NH3]8 - [Br2]
v2/vl = k-x8-[NH3]8- [Br2]/k-[NH3]8 - [Br2] = 60

x8 = 60
x = 1,66
3agaualNe2:

Fe205 (t) + 3CO (r) = 2Fe (1) + 3C0; (1)

3 mons CO2 oOpa3yercs, eciu B peakuuto BeTynaroT 3 moist CO,

2 moneir CO2 —x

X = 2 Monb, = ucxojaHas koHueHtpausa [COJucx = [CO]paBH + 2 Mmosb =1 +2 =3
MOJIb

3agaua Ne3:

Hano:
o TemneparypHblil KO3pULIHUEHT peakuuu y=2,5
o Hauanwpnas temmneparypa T;=50°C



« Koneunas remneparypa T,=30°C
HaiiT: BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKLUHU ?
Pewenue:
1. Ilo nmpaBuny Baut-I'odpda: npu uzmenenun temmeparypbl Ha Kaxible 10°
CKOPOCTb PEAKLIUN MEHSIETCS B Y pas.

2. Haiiném pazuuiy temneparyp: AT=T1-T2=50-30=20°C.
AT _ 20

3. Ompenenum KOJIMYECTBO NECATUTPATYCHBIX HHTEPBAJIOB: N = 010" 2.
4. Tlpy TIOHWIKEHMH TEMIIEpaTypbl CKOPOCTb  PEaKIMd  YMEHBIIIACTCH.
v2 _ o
Hcnone3yem dopmyiy: o= ", rme Vo, — CKOpPOCTh IpPH KOHCUHOM
\'%4
TeMIIepaType, V1 — CKOPOCTh MPU HAYAJIbHON TeMIiepaType.
v2 _2 1 1
5. TloxgcraBaseM 3HaueHus:: — = 2,574 = — = —
vl 2,52 6,25

OTBeT: CKOpPOCTh pEakIMu YMEHBIIUTCI B 6,25 paza nOpu OXJIKJICHUH
peakuuonHou cmecu ot 50 mo 30 °C.

3agaua Neq:

AgNO; + KCI = AgCI| + KNO3

CKopocTh NpsIMOIl peakliuy paBHa:

v = k-[AgNO3]-[KCI]

v=1,510-3-0,2-0,3=9-10-5 monn/i1'C

TakuMm 00pa3oM CKOpPOCTh peakinu paBHa v =9-10-5 momb/n-c

3agaya NeS:

FeO(k) + CO(r)«>Fe(k) + CO,(1)

3anuiieM BhIpaKeHUe JJI1 KOHCTAHThI PABHOBECHSI:
K=[CO2]/[CO]

[TycTh paBHOBECHBIE KOHIIEHTPALIUH PABHBI:

[CO]pagrH = (0,05 — x) monb/n1 [CO2]pasH = (0,01 + x) Mosb/n
[ToacTaBuM 3HaYeHUS B BBIpAXKEHUE ISl KOHCTAHTHI PABHOBECHS:
K=(0,01 +x)/(0,05-x)=0,5

Pemras ypaBHeHue, HalgeM X:

x=0,01

[CO]parn = 0,05 — 0,01 = 0,04 monw/n [CO2]paBn = 0,01 + 0,01 = 0,02 Moab/1

Pa3znen 6. {ucniepcHbie CHCTEMbI

Tema 6.1. IucnepcHbie cucTemMbl M (PAKTOPBI KX YCTOMYHUBOCTH

dopma TeKylIero KOHTPOJIA — TECTUPOBAHUE, MPaKTUUecKas padoTa

Koa kouTposupyemoi komnerenuuu — OK 01, OK 02, OK 07

TecroBoe 3a1anue:

1. lucnepcHble CHCTEMbI, B KOTOPBIX BelleCTBO AMCIIEPCHOM (pa3bl HAXOAMTCH
B ra3000pa3HOM arperaTHOM COCTOSIHMH, a JMCIEPCHOHHAsl cpeaa SIBJISETCS
KMIKOCTbI0, HA3bIBAKOTCH:

+ a) neHamu



0) a’po3osIMu

B) OMYJIbCUSIMU

2. A3p030/11 — JHUCIIEPCHBIE CHCTEMBbI THIIA:

a) TBEPJI0€ B KHUJIKOM

+ 0) ra3 B XXHIKOCTH

B) ra3 B TBEPJOM

3. CnocoOHbI CyHIeCTBOBATH TOJBKO B MNPHUCYTCTBHM CTA0MIM3AaTOPOB
cJeayolue JucnepcHbie CUCTEMbI:

a) MOHHO-JUCIIEPCHbIC

0) MOJIEKYJISIPHO-TUCTIEPCHBIE CUCTEMBbI

+ B) rupooOHbIE KOJIOMAHO-TUCIIEPCHBIE CUCTEMBbI

4. Tlox yCTOMYMBOCTBIO JAMCIEPCHOIl CHCTEMbI NMOHMMAKT €€ CHOCOOHOCTH
COXPAHSATH BO BPEMEHH:

+ a) cpeHuid pa3Mep YacTHuil

0) TeMrepaTypy pacTBopa

B) BSI3KOCTb pacTBOpa

5. Kakoe arperatHoe cocTosinue qucnepcHoii ¢a3bl B IMYJIbCUAX:

a) razoo0pasHoe

0) TBEPIOE

+ B) XKHAKOE

6. Kakue BUbI IMCIIEPCHBIX CUCTEM BbIIEJISIOT 110 HAJTMYUIO UJIH OTCYTCTBUA
B3aUMOJEiCTBUSI MeK/1Yy YACTUIIAMU:

a) CBOOOJTHBIE U CBSI3YIOIINE

+ 0) cBOOOHOIUCTICPCHBIC 1 CBSI3HOIUCTICPCHBIC

B) IIMPOKUE U y3KUE

7. CTeneHb AMCIIEPCHOCTH:

a) TUaMeTp YaCTHIl TUCTIEPCHOU (a3bl

0) cyMMapHasi TJI0IIa b MTOBEPXHOCTH YaCTHUIl TUCTIEPCHOMN (Da3bl

+ B) BeIMUMHA, oOpaTHas MONEPEYHOMY pa3Mepy YacTHI] AUCTEpCHOM (a3l +
8. Cko0ibK0 BHI0B ABYX()a3HBIX JUCHEPCHBIX CUCTEM CYLIECTBYET:

+a)9

0) 7

B) 6

9. Kakoe arperatHoe cOCTOsIHME IUCIIEPCUOHHOI cpeaAbl B AIMYJIbCUAX:

a) razoo0pasHoe

0) TBEpIIOE

+ B) XKHAKOE

10. B kakoM arperaTHoM COCTOSIHUM MOTYT HAXOAUTCS TUCHEPCHbIE CUCTEMbI:
a) B ra3000pa3HbIX

+ 0) BO BCeX arperaTHbIX COCTOSIHUSIX

B) B TBEPIBIX

') B )KUJKUX

11. Kakoe arperatHoe cocTosinue JMCNepCHOH (pa3bl B CyCNeH3nsIX:

a) ra3000pa3zHoe

+ 0) TBEpI0C



B) KHUJKOE

12. Kak B quCnepcHOil cHCTeMe HA3hIBAETCH KOMIIOHEHT, KOTOPbIM 3aHUMAET
00JIbIINI 00BeM:

a) YyacTuia

+ 0) cpena

B) daza

13. JlucnepcHble cucreMbl, B KOTOPBIX BellecTBa JUCHEPCHOH ¢a3bl M
AMCIIEPCUOHHON Cpeabl HAXOAATCA B JKUJIKOM arperaTHOM COCTOSIHUM,
HA3BIBAIOTCS:

+ a) SOMYJIbCUIMU

0) cycnieH3usIMu

B) a3PO30JIIMU

14. IncniepcHOCTD:

a) cyMMapHasi IUIOIIa b TOBEPXHOCTH YaCTHUI] AUCTIEPCHOM (ha3bl

0) IuaMeTp 4acTuIl AUCTIEPCHOM (a3bl

+ B) BeJIMUMHA, OOpaTHAsI MOMIEPEUHOMY pa3Mepy YacTHI] TUCTIEPCHOM (azbl

15. Mepoii pa3apo01eHHOCTH AUCTIEPCHBIX CHCTEM MOXKET CJIYKHUTh:

+ a) cTeneHs AUCNIEpCHOCTH BemecTBa D = 1/a

0) «BpeMsl )KU3HI» CUCTEMBI

B) BEJIMYMHA MMOBEPXHOCTHOTO HATSHKEHUS YaCTHUIL TUCTIEPCHON (pa3bl

IIpakTtuyeckas padora: PenieHue MNpakKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJIaHU} HaA JUCIIEPCHBIE CUCTEMbI, UCTIOJB3yEeMbI€ B OBITOBOM M MPOU3BOICTBEHHOM
NESITEILHOCTH YEJIOBEKA, C MO3UILIMHA DKOJIOTHYECKON 0€30IMacCHOCTU MOCIEACTBUIA U
TPaMOTHBIX PEIICHUM MPOOJIEM, CBI3aHHBIX C XUMHUEH.

Paboma moowcem exnouamv meopemuyeckue U npakmuueckue 3a0aHusl,
HANpAGNieHHble HA U3YYeHUue CB0UCME OUCHEPCHLIX CUCMeM, UX NPUMEHEHUs 8
PpasHvix cghepax u oyeHKy nocieocmeuil UCHOAb3068AHUS 8 ObIMY U NPOU3BOOCMEE C
MOYKU 3PEHUsl IKOJI02UHECKOU Oe30NaCHOCTU.

Teoperuvyeckue OCHOBBI

J171s1 BBITTOJTHEHM S pa0OThl MOKHO PACCMOTPETH CIEYIOIINE MOHSTHS:

o JlucmepcHble cHCTeMbl — TE€TEPOrCHHBIE CHUCTEMBI, B KOTOPBIX OJHO
BEIIECTBO B BHUJE MEJIKHX YaCTHUI[ PAaBHOMEPHO pachpenesieHo B 00BEME
npyroro. HekoTopweie BUIBI AUCHEPCHBIX CHUCTEM: CYCHEeH3uM (cpema —
KUIKOCTh, (paza — HepacTBOpPMMOE B HEW TBEPIOE BEIIECTBO), dMYJIbCHH
(cpema m ¢asza — HEpacTBOPUMBIE APYT B JPYyre >KHUIKOCTH), a’pO30JIv
(B3BECH B raze MEJIKUX YacCTHI] TBEP/BIX BEIIECTB U KUIKOCTEH ).

o Ilpenenbno ponycrumbie koHueHTpauuu (IIIK) n ux ucnonb3zoBanue B
OILICHKE IKOJIOTMYECKOM 0€30M1acCHOCTH.

o CmocoObl BbIpaKeHHSI KOHLEHTPAIMM PAaCTBOPOB: MaccoBas JOJs
pPacTBOPEHHOIO BEIIECTBA, MOJSPHAA M MOJISUIbHAs KOHIIEHTPALMU, THUTP
pacrTBopa.

o Poap [ucnepcHbIX cHCTEM B 3arpsi3HEHUM OKpPYKawlueil cpeabl
HaIlpuMep, a’po3o0Jield (IbpIMa, TyMaHa, MbUIM), KOTOPbIE MOT'YT BBI3bIBATH
3arpsi3HEHUE BO3/1yXa M BOJHBIX 00BEKTOB.



IIpumepsl 3agaHu i
Hekoropsie mpuMepbl MPaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM:

o Pacyér KOHUIeHTpaNuil 3arpA3HAINIAX BelleCTB B JUCIEPCHBIX CUCTEMAaX
u ux cpaBHenue ¢ [1JIK.

e OneHka moOC/HEACTBHM HCIHOJb30BAHHUS JHMCIEPCHBIX CHCTEM B
NpOM3BOACTBE  HANMpUMeEp, TEXHOJOTMM  MOJy4deHus Oymarw, TJe
JTUACTIEPTUPOBAHUE PACTUTEIIBHOTO BOJIOKHA M TPUTOTOBJICHHE TUCIIEPCUU
MPOKJICUBAIOIINX ar€HTOB BIMSIOT HA CBOMCTBA Oymaru.

o« AHaam3 BbIOPOCOB (a3po30Jiel, THUIM) M OIEHKA WX BIUSHUS Ha
OKPYKaIOIIYIO CpeNy.

o Pacuér Macchbl rmapokcuaa HATPUsA, HEOOXOJUMOIO JJIsl MPUTOTOBJICHUS
pacTBOpa € 3aJaHHOM MOJISIPHOM KOHIIEHTPALHEH, C YUYETOM 3KOJIOTHUYECKOU
0€30MacHOCTH.

o Ouenka 3¢¢GeKTHBHOCTH METOA0B pa3jejleHHs AMCIEPCHBIX CHCTEM
(punpTpoBaHME, OTCTaWBaHWUE, IEHTPU(PYTUPOBAHUE) C TOUYKH 3PCHUS
AKOJIOTMYEeCKOM 0€301acHOCTH.

MeTonuka BbINOJTHEHHUSA
[TpakTrueckas paboTa MOXKET BKITIOUYATh:

o Teoperuveckuii pa3zgen — H3yUYCHHE TMOHATHH, KiIaccupuKarui
JUCIIEPCHBIX CUCTEM, CITIOCOOOB BBIPAKEHUSI KOHIICHTPAIIUH.

o IIpakTnyeckue 3aJaHMsi — pEUICHHE 33Ja4 Ha pPaACy€r, COCTABIICHUE
YpaBHEHUM peaKkuid, aHAJIN3 TaHHBIX.

o JlaGopaTropuble padOTBI — TIPUTOTOBICHHE W M3YYEHHE CBOWCTB

JACIIEPCHBIX CHUCTEM Pa3HbIX BHJOB, CPAaBHEHHE CBOMCTB HUCTUHHBIX W
KOJUIOMJHBIX PACTBOPOB.

o Keiicbei — ananu3 wuHdOpMalUM O TMPOU3BOACTBEHHON JESATEIHHOCTH,
CBSI3aHHOM ¢ TepepabOTKOM BEIIECTB, M OICHKA €€ IMOCISACTBHI C IMO3UITUN
AKOJIOTUYECKON 0€30MaCHOCTH.

e  Otuér — odopmieHue pe3ybTaTOB padOThI, BKIOYas pacy&Thl, YpaBHCHUS
pEeaKunil U BHIBOJIBL.

BaxxHO y4yuThIBaTh, YTO MPAKTUYECKHE 33JaHUS MOTYT OBITh HalpaBi€Hbl Ha
pa3BUTHE YMEHUN AEHUCTBOBATH B MPAKTUYECKUX CUTYALHUSIX, HAIPUMED, HA OLECHKY
BJIMSTHUS TUCTIEPCHBIX CUCTEM Ha OKPYXKAIOIIYIO CPEAy MM Ha pa3padoTKy METOIOB
OUYHCTKH.

Tema 6.2. HcciaenoBanue CBOMCTB JUCHEPCHBIX CHCTEM JAJdA  HX
UICHTH(PUKATAA

dopmMa TeKyLero KOHTpOJIsA — TECTUPOBaHUE, JaOopaTopHas padoTa

Kon xkourposupyemoii komnerenunu — OK 01, OK 02

TecroBoe 3a1anue:

1. Cmech rJIMHBI ¢ BOJAOM NPeACTABJsIET CO00M:

a) SMYJIbCHIO

+ 0) CycCIIeH3H1I0

B) HCTUHHBIN pacTBOP



2. IlucniepcHble CHCTEMBI, B KOTOPbIX BellECTBO AUCHEPCHOH (pa3bl HAXOIUTCSI
B ra3000pa3HOM arperaTHoOM COCTOSIHMM, & JMCIIEPCHOHHAS Cpelda — B TBEPAOM,
HA3BIBAIOTCSH:

a) SOMYJIbCUSIMU

0) B3BECSIMU

+ B) TBEpJbIMU ITIEHAMU

3. CMmech pacTUTEIBHOI0 MACJIa ¢ BOAOM MpeacTaBJasieT cO00M:

a) UICTUHHBIA PacTBOp

+ 0) AMYJIbCHIO

B) KOJUIOUJIHBIA pacTBOP

4. Kakoe arperatHoe cocTosinve JUCIIEPCHOHHOM Cpebl B TYMaHe:

a) TBEpHIOE

0) XXuaKoe

+ B) Ta3000pa3HoOe

5. IIpo3pa4Hblii pacTBOP SIMYHOrO0 0esIKa B BOAE NMpeacTaBjsieT co0oii:

a) CyCIICH3UIO

+ 0) KOJUIOMJHBIN pacTBOP

B) UCTUHHBIN pacTBOP

6. IlucnepcHasi cucreMa, B KOTOPOM AucnepcHoOM (a3oii ABJIsSIETCA JKHIAKOCTD, a
AMCIIEPCMOHHOM Cpe1oil — ra3s:

+ a) TyMaH

0) neHa

B) OMYJIbCUS

7. KoninuyecTBO BelmecTBAa riipokcuaia HaTpus B 3 1 2 M pacTBopa paBHO:

a) 1 Monb

+ 0) 6 MoJIb

B) 5 MOJIb

8. I'py0onmcmepcHasi cucremMa, B KOTOpPOWl aucnepcHod (a3oi siBJasIeTCS
KHAKOCTD M JUCTIEPCHOHHOM CPe10il — KUAKOCTh:

a) HICTUHHBIA pacTBOP

0) cycrieH3us

+ B) OMYJIbCHUS

9. Oobem 0,5 M pacTBOpa CepHOIl KMCJIOTHI, B KOTOPOM COIEPKUTCH 4 MOJIA
CePHOI KUCJIOTHI, PABEH:

a)6 1

+0)8n

B) 4 1

10. {ucnepcHasi cucremMa, B KOTOpPOil aucnepcHoi ¢a3oil siBjsieTcsi TBepaoe
BEIIECTBO, a TUCIIEPCUOHHOU CpeIoH — ra3s:

a) OMYJIbCHS

0) meHa

+ B) JIbIM

11. UcTHHHBIM PacTBOPOM TBEPAOr0 BelIeCTBA B KUAKOCTH SIBJISETCH BOXHBII
pacTBop:

a) YKCYCHOM KHCJIOTBI



+ 0) arerata HaTpUs

B) CEPHOM KUCIIOTHI

12. I'pyOonucnepcHasi cucremMa, B KOTOpPOHM aucnepcHoil ¢a3oii siBasieTcs
TBepA0e BeleCTBO M JUCIICEPCUOHHON CPeaoil — KUAKOCTD:

+ a) cycrneH3us

0) neHa

B) OMYJIbCUS

13. UCTHHHBIM PACTBOPOM KUAKOCTH B KUIKOCTH ABJISIETCH BOAHBIN pacTBOp:
a) XJIOpHU1a HATPUsI

0) rUIPOKCUJIa HATPUS

+ B) CEpHOM KHUCIIOTHI

14. Pazmepsbl yacTul JUCHepcHO (a3bl B KOIOWIHBIX PacTBOPax:

+a)or 1 1o 100 M

0) 6omnee 100 HM

B) 6oiee 500 HM

15. UcTUHHBIM PacTBOPOM ra3a B KHAKOCTH SIBJISIETCS BOJAHBIA PacTBOp:

a) TUAPOKCH/IA HATPUS

+ 0) COJITHOM KHCJIOTHI

B) 3THJIOBOTO CIIUPTa

JlaGoparopHnas padora 1. «IIpuroroBieHue pacTBOpPOBY.
[IpuroroBienre pacTBOPOB 3aJaHHON (MOJISIPHOM) KOHILEHTpauuHu (C MPaKTUKO-
OPUEHTHUPOBAHHBIMU BOIIPOCAMU), OMPEICTICHHUE CPe/Ibl BOJAHBIX PACTBOPOB.
JlaGoparopHas pabora 2. «/ccnenoBaHue TUCTIEPCHBIX CUCTEM.
[IpuroroBiieHre ¥ U3yYE€HHE CBOWCTB JUCIEPCHBIX CHUCTEM PAa3HBIX BHJIOB:
CYCHEH3UH, dIMYJIbCUH, KOJUIOMAHOTO pacTBopa. CpaBHEHUE CBOWMCTB MCTHUHHBIX U
KOJUIOUJIHBIX PaCTBOPOB, BBISIBJICHUE OCHOBHBIX PA3JIUYUN MEXK]Ty HUMHU.

XOA PABOT:

JladopaTopnas pabdora 1.(1) «IIpuroroBieHue pacTBOPOBY.
[IpuroroBieHne pacTBOPOB 3aJaHHOW (MOJIIPHOW) KOHUEHTpalMH (C MpaKTHUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH), ONIPENIETICHUE CPENIbl BOJHBIX PaCTBOPOB.

IIpuroros/ieHHe PAaCTBOPOB 3aJaHHOM KOHIUEHTPALMH

Lenv pabomwi: mproOpeTeHNE HABBIKOB MPUTOTOBJICHUS PACTBOPOB 33/1aHHOM
KOHIICHTPAIINH, BBIPAKECHHOW PA3IMYHBIMUA CIIOCOOaMH, W3 CYXOM COJIM WJU Oojiee
KOHIIEHTPUPOBAHHOT'O PacTBOpA.

Obopydosanue u peakmusvbl. KOHMYECKHE KoOIObI Ha 250 .z,
TEXHOXUMHUYECKHE Bechl, (PUIbTpOBaJIbHAasE Oymara, MEpHBbIC IMIJIUHJIPBI, HAOOp
apeomMeTpoB, MepHble KoJObl Ha /00 mn, cyxue comu, Hanpumep NaCl, KCI,

N82C03, BaC|2, CaC|2, CuSOs..

TEOPETUYECKMUE ITOACHEHMA



KoHIieHTparuss pacTBOpa- 3TO OTHOCHUTEIBHOE COJICpKaHUE PACTBOPECHHOTO
BEIIeCTBa B pacTBope. |11 BIpakKeHHS KOHIICHTPAIIMA PACTBOPOB CYIIECTBYET JIBa
crocoba.

l. 0onesoii cnocob:
a) MaccoBas JOJIsl BellecTBa @, Oe3pa3MepHas BEIMYMHA WA BBIPAKACTCS B
MPOLICHTaX, BEIYUCIISIOT 10 opmyiie
_ m(e — 6a) «100%
m(p — pa)
rae  M(s-e6a), Mmacca BEIIECTBA, & |
M(p-pa), macca pacTBopa, 2.
0) MomnbpHaAs 7o ), BeIMYMHA Oe3pa3MepHas WM BBIPAKACTCS B TPOIEHTAX,
BBIYHCIISIOT 110 (hOpMYyJIe
_ vl6=6a) 100 %
vV, +.
riae  v(6-6a), KOJIMYECTBO BEIIECTBA, MOIb;
vi+vo+..., CyMMa KOJJMYECTB BCEX BEIIECTB B PACTBOPE, MOJIb.
B) oObeMHast NONsi ¢, BelIWYMHA Oe3pa3MepHas WM BBIPaKaeTcs B IMPOILICHTAX,
BBIYHCIISIOT 110 (hOpMYJIe
_V(6=64) 10094
V (cmecu)
rae V(s-6a), 00beM BelleCTBa, J;
V(cmecu), 00bem cmecH, .
Il. konyenmpayuonnwiii cnoco6:
a) MossspHas KoHueHTpauust Cwy, Mo.ib/71, BBIYUCIAIOT 110 hopmysie
_ v(e—e6a)
" V(p-pa)
rae  v(6-6a), KOJIMYECTBO BEIIECTBA, MOIb;
V(p-pa), 06beM pactBopa, ..
0) HopMasbHast KoHLeHTpauus Cy, MOJIb/1, BBIYUCTSIOT TI0 popMyIie
_ v(oxs)
" V(p-pa)
rIe  V(9K6), KOIIMYECTBO BEIIECTBA SKBUBAJICHTA, MOJIb;
V(p-pa), o6bem pacTBopa, .1;

Z, haxTop SKBUBAICHTHOCTH.

B) MOJIsTTbHAsE KOHIIEHTpaIus Ch, M0/b/Ke, BBIYUCISIOT 110 (hOpMYyJIe
v(e —6a)

%001 C, =2ZeC,

B m(p — z2)
riae  v(6-6a), KOJIMYECTBO BEILIECTBA, MOIb;
M(p-51), Macca pacTBOPUTEJS, Ke.
r) TUTp T, /M1, BBIYUCIIAIOT 110 hopMyIie
_ m(6—6a)
V(p - pa)
riae  M(s-6a), macca BEIECTBA, 2,
V(p-pa), o6beM pacTBopa, M.

b



OOBIYHO BBI3BIBAET 3aTPYJHEHUE H3YYEHHE CBOWCTB PacTBOPOB (OCMOC H
OCMOTHYECKOE N1aBJicHHE, MOHIKEHUE JABICHUS HACHIIICHHOTO Tapa, TMOHWKCHHE
TEeMIIepaTyphbl KPUCTALTU3AIMKI U TIOBBIIIEHUE TEMIIEpaTypbl KUTIEHUSI PaCTBOPOB),
a TaK)Ke CBOMCTB PACTBOPEHHBIX BEIIECTB — PACTBOPUMOCTH M TPOU3BEIICHUS
PacTBOPUMOCTH.

Ocmoc- 3TO OJHOCTOPOHHSS AUGQY3Us BEIIECTB W3 PACTBOPOB Uepe3
MOJYITPOHUIIAEMYIO MEMOpaHy, Pa3IelsIoNlyl0 PacTBOpP M YUCTBIA PaCTBOPHUTEINH
WIM JIBA paCTBOpA Pa3TUIHON KOHIICHTPAIIHH.

B cucreme pacTBOpUTENH-PACTBOP MOJEKYIbI  PACTBOPUTEIS  MOTYT
nepeMeniaTbcs 4epe3 Meperopoaky B oOoux HampaBieHusx. Ho dmcno momexyn
pacTBOpHTENs, MEPEXOASAIIMX B PAcTBOP B EAMHHILY BpPEMEHH, OOINbIIE dHCa
MOJIEKYJI, TIEPEMEIIAIONINXCS U3 PACTBOPA B PACTBOPUTEIT.

JlaBieHue, KOTOpPO€ HAJI0 MPUIIOKUTH, YTOOBI CKOPOCTH OOOUX MPOLECCOB
ObUTM PaBHBIMU, HA3bIBAIOT OCMOMUYECKUM.

PactBopbl, XxapakTepusyromecs OJMHAKOBBIM OCMOTHYECKUM JIaBIICHUEM,
HA3bIBAIOTCS U30MOHUYECKUMU.

OcMoTHYECKOe aBJICHUE OMPEACIIAIOT CoracHo 3akony BanT-I"odda
P _=RT/V,
r€ vV, KOJIMYECTBO BEIIECTBA, MO.Ib;

R, razoBas noctosiHHasi, paBHas 8,314 /owc/(monv-K),

T, abcomoTHas Temneparypa, K;

V, 06beM pacTBOpa, M

OTHOCHTENIbHOE TOHIMKEHWE JaBIICHHUS TMapa pPacTBOPHUTENS HaA PacTBOPOM
COTJIACHO 3aKOHY Payrist BeIpaykaeTcsi COOTHOIIICHUEM
P-P, n

P N-n'
rae Po, maBneHue mapa HaJl YUCTBHIM PaCTBOPUTENIEM;
P, naBneHue mapa pacTBOPUTEIS HAJ PaCTBOPOM;
N, KOJIMYECTBO PaCTBOPEHHOTO BEILIECTBA, MOJIb;
N, KOJIMYECTBO PACTBOPUTEIIS, MOb.

[loBbilIeHHE TeMIIEPATYPbl KUIIEHUSI U IOHM>KEHHE TEMIIepaTypbl 3aMep3aHus
pPacTBOPOB MO CPABHEHHMIO C YHUCTBHIM PacTBOPUTEJIEM, COIJIACHO 3aKkoHYy Payms,
IPONOPIMOHATIBHEl ~ MOJSUIBHOW ~ KOHLIEHTpAIlMM  PACTBOPEHHOTO  BEIECTBA
HEJIEKTPOJIUTA
aT= KCp
rae  Ch, MOJSUTbHAS KOHIEHTPALIMS, MO.Ib/Ke;

K, xoadunmieHT npornopuruoHaIbHOCTH.

B ciydae moBbIIEHHS TeMIlepaTyphl KUIIEHUS pacTBopa K Ha3bIBaeTcs
A0YIMOCKOITMYECKOW KOHCTAHTOU, B CIIydac MOHMXKEHHS TEMIIepaTyphl 3aMep3aHHUsI -
KPHUOCKOMMYECKOH KOHCTAaHTOW. DTH KOHCTAHTHI, YUCIEHHO Pa3IMYHbIE I OJJHOTO
U TOTO € PACTBOPHUTEJISA, XaPAKTEPHU3YIOT MOBBLINICHHE TEMIEPATYpbl KUTIEHUS U
MOHIDKEHHE TEMIIEpaTypbl 3aMep3aHus OJHOMOJSUIBHOTO pacTBOpa, T.e. MpHU
pactBopeHuu 1 mosib HeneTydero HeasektponuTa B 1000 r pactBopuTers.




PactBopuMocTh S mMoOKa3bIBaeT, CKOJbKO TI'pPaMMOB BEIIECTBA MOXKET
pactBopuThea B 100 © BOABI Npy JaHHOM TemIieparype. PacTBOpuMOCTbh TBEPABIX
BEIIECTB C POCTOM TEMIIEpaTyphbl, KaK MPaBUiIO, BO3pACTAET, a JUIsl ra3000pa3HbIX
BEIIECTB — YMEHbIIIACTCS.

Jlns mepexojia OT Macchl pacTBOpa K €ro o0beMy M HAa0OOpOT HYKHO 3HATh
BEJIMYMHY IJIOTHOCTH. [IIOTHOCTE BeIpaxkaercs B 2/cm® (2/mn), ke/m>, 2/1, u ap. Jns
NPUOIMIKEHHOTO U OBICTPOrO OMpeeSieHUs] TUJIOTHOCTU CIY)KUT apeoMeTp WIH
neHcumeTp (cM. puc. 1).

ApeoMeTp TpeacTaBisieT co0O0M MOTUIAaBOK ¢ ApOoObI0 M y3Koil TpyOkoi. Ha
TpyOKe MMeEETCsl IIKaja, MporpaayrupoBaHHas B €AUHUIIAX JIOTHOCTH. APEOMETp
MOTPY)KAETCS B PAa3IMUHBIC KUJIKOCTU UM PACTBOPHI PA3IMYHON KOHIICHTpAIUU Ha
pasHyto TiyouHy. [Ipy 3TOM BBITECHSIOTCA pa3IU4HbIe O0BEMBI KUIAKOCTEH, HO
MaccChl MX BCET/1a OAMHAKOBBI, OHU PaBHbI Macce apeoMeTpa.

B  cocrossHuM  paBHOBecHs ~ BBITAQJIKHUBAIOIIAs  CUJIA,
JICUCTBYIOIIAsl Ha apeoMETp, YPaBHOBEIIMBACTCA CUJION TSKECTHU:
Feum= MQ umu PacV-g = Mg, orcrona V = M/p..,. Utak, o0beM
BBITECHCHHOW JKHUIKOCTH (WM TayOMHA TOTPYKEHHsS) OOpaTHO
MPOMOPIMOHAJIEH TUIOTHOCTU KUJKOCTH P,e. Ha 3TOM M OCHOBaHO
M3MEpPEHUE MIIOTHOCTH apEOMETPOM.

Kunkocts HamMBalOT B 4YUCThIM mwmHAp. M3 Habopa
BBIOMPAIOT apeoOMETP, KOTOPBIM MOrpyKaeTcsi Ha TaKyl TIyOuHY,
YTOOBI YPOBEHb >KHJAKOCTH B IIWJIMHJAPE HAXOJWJICS B IIpelesiax
IIKajJbl apeoMeTpa. ApEOMETp HE JIOJDKEH KacaTbCsl JHA U CTEHOK
uunuHapa. llokazanust cieayer CHUMaTh [0 HUKHEMY Kparo
MEHHCKAa B CIllydyae MpPO3payHOMl >KUAKOCTH, U IO BEPXHEMY - B
Clly4ae Henpo3payHoM. 3Has MJIOTHOCTh PacTBOPA, MO CIEIUATbHBIM
tabmmmaMm (cMm. Tabia. 1) MOXHO OIPEAeTUTh MAacCOBYIO JIOJIO
pacTBopa, U HA00OpOT, 3HAsE KOHIEHTPALMIO PACTBOPA, ONPEICIUThH
€ro IIOTHOCT.

Puc. 1. Onpenenenue mIOTHOCTH KUAKOCTH MPU MTOMOILU apeoMeTpa

Tabmuna 1
Maccosas nois (w%) u mwioTHocTh (p) pacTBopoB codieit pu 20°C

0% p, o/em®

CaCl, NaCl CuSOq KCI Na;COsz |BaCl;
1 1,0070 |1,0053 (1,009 1,0046 (1,009 -
2 1,0148 [1,0125 (1,019 1,0110 (1,019 1,016
4 1,0316 (1,0226 |1,040 1,0239 1,040 1,034
6

8

1,0486 [1,0413 |1,062 1,0369 1,061 1,053
1,0659 |1,0559 |1,084 1,0500 1,082 1,072
10 1,0835 |[1,0707 |1,107 1,0633 |1,103 1,092
12 1,1015 |1,0857 |1,131 1,0768 |1,085 1,113




14 1,1198 |1,1009 |1,155 1,0905 |1,101 1,134

Eciu B Tabmmiie OTCyTCTBYyeT HEOOXOAMMOE 3HAYEHHWE BEITUYUHBI, TO
MPUMEHSIOT METOJl HHTEPHOSIUU (HAXOXKICHUE MPOMEKYTOYHOTO 3HAUYCHMUS
BCJIMYHMHBI TI0 W3BECTHBIM KpaHWM 3HA4YeHUsM). B IMaHHOM cilydae TMpUMEHSETCS
JVMHEHHAs WHTEPHOJSAIUS: CUYUTACTCS, YTO B Y3KMX HHTEpPBAIAX 3aBHCHMOCTD
MEXKy IUIOTHOCTBIO M KOHUEHTpaluel JIUHEHHAa. DTO ABISIETCA, B HEKOTOPOM
CTCTICHH, TPHOMMKEHUEM. B NEeHCTBUTETLHOCTH BO3MOXKHBI M OTKJIIOHEHHUS OT
JIMHEUHOCTH.

JomycTum, HY>KHO ONpenesuTh MI0oTHOCTh 2,3% pacTBopa XJIOpHUAa HATPHS.
Takol KOHILIEHTpaluu B TaOauile HeT. bianxkaiiie 3HaueHus MaccoBOM 10u - 2%
1 4%, MM COOTBETCTBYIOT IUIOTHOCTH PacTBopoB 1,0125 2/cm® m 1,0226 2/cm®.
CrnenoBarenbHO, MpU HU3MEHEHUM KOHLEHTpaluu Ha 2%, TJIO0THOCTh pacTBOpa
wsmenutca Ha 1,0226-1,0125=0,0101 2/cm®. CocTaBus NpoNopLMIO, HalieM, Kak

M3MEHHUTCS TUIOTHOCTh IPU M3MEHEHUHU KoHIeHTparuu Ha 0,3%:
2% — 0,0101 2/cm®

0,3% — x o/cm®

U3 mponopuun x=0,0015 2/cv®. TlpubGaBuB 5Ty BEIMYUHY K 3HAYEHHUIO
MI0THOCTU 2%-HOro pacTBOpa, IMOJIYy4YUM IUIOTHOCTH 2,3%-HOro pacTBopa:
1,0125+0,0015=1,0140 2/cm®.

METOJUKA TIPOBEJAEHUSA OIIBITOB

Onvim [ 1lpurotoieHue pacTBOpa € 3aJaHHON MacCOBOM JOJIEH COn

[Tonyuute y mpemnogaBaressi 3aJaHUE M pacCUUTATe, CKOJIBKO T'PaMMOB
COJIM M MUJUTUJIUTPOB BOJIBI MOTPEOYETCs JUIsl MPUTOTOBIICHUS PACTBOPA 3aIaHHON
KOHILICHTPALINH.

[TokaxkxuTe pacyeThl NpPENojaBaTeI0 M TOJYYUTE pa3pelieHue Ha
MIPOBE/ICHUE OTIbITA.

B3BechTe Ha TEXHOXMMHUYECKUX BeCax HYKHYIO MacCy COJIM U BBICHIIIBTE €€
B KOHMYECKYIO KoJIOy Ha 250 mn. OTMEpbTe UUIUHIPOM HEOOXOIUMBIA 00BEM
BOJIBI U BJICHUTE €ro B KOOy ¢ coibto. [lepememmBaiite comepkumMoe KOIObI 110
MIOJIHOT'O PACTBOPEHUS COJIU.

Ilepenerite B UOWIMHAP NPUTOTOBJIEHHBIM pacTtBop. Ilpu momomwm
apeoMeTpa HM3MEpPhTE €ro IUIOTHOCTh Poxen. HaliauTe To Tabm. 1 TIOTHOCTH
pacTBOPA Pmasa., COOTBETCTBYIOLIYIO 3aIaHHON KOHLICHTPALIVH.

Brraucnure 0OTHOCUTEIHHYIO OMUOKY OITBITA:
om |pma6.7 ~ Poen

P macn

PaccuuTaiiTe MOJApHYIO  KOHIICHTPAIMIO, MOJISIPHYIO  KOHIIEHTPAIUIO
SKBUBAJICHTA, MOJISJIbHYIO KOHUEHTPALMID U THUTP IPUTOTOBJIEHHOIO pacTBOpA.
Pe3ynbTarhl OonbITa U pacueToOB CBEAUTE B Ta0. 2.

-100%

Tabmuua 2

PesynbTaThl onvima 1
®opmyn [Macca |V \ Dmaéa-y |Poxen, |0% |Cy |Cu |Cy |T
acomu |comu, 2 |pacTBOpa, |BOmBI, |o/cm® |e/ewm®




Onwvim 2 TlpurotoBiieHHE pacTBOPA € 3aJaHHON MacCOBOM Jloyei u3 Oonee
KOHIIEHTPUPOBAHHOI'O pacTBOpa

B kauectBe Oosiee KOHIICHTPUPOBAHHOTO PACTBOPA UCIOJB3YeTCSl PacTBOP,
IIPUTOTOBJICHHBIN B OIBITE 1.

[Tonyunte y npenoaaBarens 3aaaHue. OnpeneuTe MIOTHOCTh 33IaHHOTO
pactBopa no Tabia. 1. Paccuutaiite 00beM 0oJiee KOHIICHTPUPOBAHHOTO PacTBOpa
colii U1 00beM BOJbI, HEOOXOAUMBIE JJIsi MPUTOTOBJIICHUS PacTBOpa 3aJaHHOMN
KOHIIEHTpAIINH.

[TokaxkuTe pacuerbl TMPENnojaBaTeil0 W TMOJYUYUTE pa3pelieHrue Ha
BBIIIOJTHEHHE OITBITA.

OTMepbTe HIIIMHAPOM PACCUMTAHHBIN 00BbeM 0ojiee KOHIICHTPHPOBAHHOTO
pacTBopa CoJid U JOJIEUTe BOJON J0 HeobxoaumMoro oobema. IIpuroroBieHHBIN
pacTBOp THIATETHHO MEpEMeENIaiTe, mepeuBas U3 MUINHAPA B KOJIOY 1 0OpaTHO.
[Ipu momomwu apeoMeTrpa HU3MEPHTE IUJIOTHOCTH PACTBOPA Poxen.. BBIUUCIHUTE
OTHOCUTEJIbHYIO OIMMOKY ONbITa aHAJIOTHYHO onsimy [. Pe3ynbTaThl OIbITaA
cBeIuTE B TaOJI. 3.

Tabmma 3
PesynbTarsl onvima 2
®% V, mn p, a/em®
Hcxomnor |3aganHor (Mcxomno |3amanHo |Boaer |McxomgHor [3amaHHOrO
0 pacTBOpalo ro ro o0 pactBopa |Pmasa. Psien.

I[TPUMEPDBI PEILIEHUWA 3AJTIAY

IIpumep 1 MaccoBast 10751 pACTBOPEHHOT'O BEILIECTBA.
Onpedenume maccogyto oonto 8 (%) xnopuda kanus 6 pacmeope, cooeparcaujem
0,053 k2 KCl 6 0,5 1 pacmesopa, nriomnocms komopozo 1063 xe/m°.

Pewenue
MaccoByro A0JI0 BEIeCTBa HAXOIUM 10 hopMyIie
= M ¢100%
m(p — pa)
rae  M(s-6a), macca BEIECTBA, 2 ;
M(p-pa), Macca pacTBopa, 2.
Macca pactBopa paBHa NpOU3BeICHUIO 00beMa pacTBopa V Ha ero MmioTHOCTb p

m —
m=Vp, Torna o = m(s —6a) ¢100
Vp
MaccoBas J0JIA XJIOPUAa Kalusl B paCTBOPE paBHa:

0,053¢100
w =
1063¢0,5010°°

=10%.

IIpumep 2 MonsipHasi KOHLIEHTpALUs pacTBOpA.



Kakosa macca NaOH, cooepocawecocs 6 0,2 n pacmeopa, eciu MmonapHAas
KoHyenmpayus pacmeopa 0,2 monv/n?

Pewenue
MonspHyI0 KOHLIEHTPALIMIO BEIIECTBA HAXOAST 1O popmyJie
_ v(e—e6a)
V(p-pa)
riae  v(6-6a), KOJIMYECTBO BEIIECTBA, MOIb;
V(p-pa), 06beM pactBopa, ..
KonuuecTBo BeliecTBa v BHIYUCISIOT MO popMyJie

M

V=—

M
rae M, Macca BelIecTBa, 2,
M, mornsipHast Macca BEIIEeCTBa, 2/MOJb.

Torna macca NaOH, conepskarierocst B pacTBope, paBHa
m=C,MV(p—pa)=0,2-40-1=0,8.

HEOBXO/IUMBbII YPOBEHSG ITOJI'OTOBKY CTYIEHTOB

. 3HaTh CIOCOOBI BBIPAYKEHUS KOHIICHTPAIIUK PACTBOPOB.

2. YMeThb ONpeAeiaTh MI0THOCTh pacTBOpa MPHU MOMOIIM apeOMETpA.

3. YMeTh mnoab30BaThCsA TAOJMLAMH 3aBUCUMOCTH IIJIOTHOCTH PAacTBOPOB OT
MacCOBOM JI0JIM paCTBOPEHHOI'O BEILIECTBA.

4. YMeTh MPOU3BOJIUTH PacueThl, HEOOXOAUMBIE ISl IPUTOTOBJIEHUSI PACTBOPOB
3aJTaHHON KOHUEHTPALMH, BIPAXKEHHON pa3IMYHBIMU CIIOCOOAMMU.

5. YMeTh rOTOBUTH PacTBOPHI 3aJaHHOM KOHILIEHTPALUU U3 CYXOI'O BEIECTBA U
BOJIbI; U3 00JIee KOHLEHTPUPOBAHHOTO PACTBOPA U BOJIBI.

6. YMeTh HaxOJUTh MacCcy WJIM KOJMYECTBO PACTBOPEHHOI'O BEILECTBA, UCXOJS
13 KOHIEHTPAILlUH pacTBOpa.

7. YMeTh NPOU3BOJUTH PacueThl, CBA3aHHBIE C MEPEXO0JIOM OT OJHOrO Crocoba
BBIPQKEHUSI KOHLIEHTPAI[MU PACTBOPA K IPYroMYy.

3AJIAHUA 1JIA CAMOKOHTPOJIA

1. CkoJbKO rpaMMOB THUAPOKCH/IA KaJIUsl HY>)KHO PacTBOpUTh B 600 Mz BOABI 1Jid
nony4yenusi 16% pactBopa? [InotHoCTh pacTBOpa paBHa 7,15 o/mu.

2. Kakoit o6beM 4% pactBopa xyopuaa KaiabIus (IUIOTHOCTH CM. B Ta0m. 1)
Tpedyercs ais BzaumoaercTBus ¢ 120 ma 0,1 M pactBopa AgNO3z?

3. OnpenenuTe MaccoBYIO JIOJIO0 PaCTBOPEHHOTO BellecTBa B 2,64 H. pacTBOpe
cepHoii KucnoThl. [IOTHOCTE pacTBOpa cepHOM KUCTOTHI paBHa 1,080 2/ma.

4. Kakue oOwvembr 12% pactBopa u 3% pacTBOopa XJopuja HaTpus HYKHO
cmemathy s nomydeHus 120 mn 8% pactBopa? Ilpu pemenun 3amadu
BOCTIOJIb30BAaThCs JaHHBIMU Ta0J. 1.

[—

JlaGoparopHasi padora 1.(2) «IIpuroroBieHrue pacTBOPOB.
[IpuroToBnenre pacTBOPOB 3aJaHHOW (MOJSIPHOM) KOHIIEHTPAIMHU (C MPaKTHUKO-
OPUEHTHPOBAHHBIMHU BOIIPOCAMU), OMPEICTICHHUE CPe/Ibl BOJAHBIX PACTBOPOB.



eab padoTsbl
OcBOUTHh METOMKY IPUTOTOBJIEHUS PACTBOPOB 3aJaHHON MOJISIPHOW KOHLEHTPALUH
Y HAYYUTHCS ONPENEIATH CPEAY BOAHBIX PACTBOPOB.
OOopynoBanne U peaKTUBBI

o AHQJINTHUYECKHE BECHI

o MepHbie KOJIOBI

o Ilunerku

» Boponku

o CrakaHnbl

o CTeKJsIHHBIC NaJTOUYKHU

o PacTBOpBI KUCIIOT, 1IEI0YEH, CONIEN

o HMunukarops! (makmyc, ¢peHondTanenH, yHuBepCaaIbHbIN HHINKATOP)
Teopernyeckue 0OCHOBBI
Moasipaas konnenTpamusi (C) — KoJMYECTBO BEIIeCTBa B MOJISX B 1 JTUTpe

pacTBopa:
n
C = V’

r7ie N — KOJIMYECTBO BerecTBa (Mojhb); V — 00bEM pacTtBopa (1).
Cpena pacTBopa onpeaensercs XapakTepoM T'UIpoJii3a U MOKET ObITh:
o Kucmas (pH < 7)
o Ulemounas (pH > 7)
o Heiitpamphas (pH = 7)
Xox padoTsl
1. IlpuroroByieHHe pacTBOpa
o Paccuuraiite maccy BemectBa o ¢popmyine: m=C-M-V, rne M —
MOJIIpHAsi Macca BEUECTBa.
o B3BeckTe paccuMTaHHYIO MacCy Ha aHAJIMTUYECKUX BECax.
o IlepenecuTe BelecTBO B MEPHYIO KOJIOY.
o JlobGaBbTe NUCTHILUTMPOBAHHYIO BOJY 0 MOJOBUHBI 00bEMA KOJIOBI.
o PactBopuTe BEmecTBo, NEpeMENInBas CTEKISIHHONW MaJOYKOM.
o JloBenute 00BbEM 10 METKH TUCTUIUTUPOBAHHON BOIOM.
o TmareapHO mEpeMeanTe pacTBop.
2. Onpenenenue cpeabl pacTeopa OnpenenuTe cpeay ¢ TOMOIIBIO

WH]IUKATOPOB:
o Jlakmyc (KpacHBIM — Kucjas, CHHUM — IIeJI04YHast, (PUOJIETOBBIN —
HEUTpabHas)
o ®enHondranenn (OecBETHBIN — KHCIas/HEUTpaIbHAs, MATUHOBBIA —
IIeJI0YHast)

o YHHBepcadbHbIM HHAUKATOP (1O LBETOBOM ILIKaJE)
3. IIpaKkTHKO-OpHEHTHPOBAHHBbIE BOIPOCHI
1. Kak u3aMeHUTCSl KOHIIEHTpAIUsl pacTBOpa Mpu paz0aBiIeHUN?
2. [loueMy Ba)KHO HMCIIOJIb30BaTh AUCTHIUIMPOBAHHYIO BOAY?
3. Kakue (axkTopbl BAUSAIOT HA TOYHOCTh PUTOTOBIIEHUS pacTBOpa?
4. Kak onpenenauTs KOHIEHTPALMIO pacTBOpa, €CJIM U3BECTHA Macca
BElIECTBA U O0BEM?



IIpumep pacuéra
[Tpurorosuts 250 M 0,1 M pactBopa NaCl:

1. Momnspnas macca NaCl = 58,5 r/monb

2. MaccaNaCl: m=0,1-585:0,25=1,4625r

3. BsBecurs 1,46 r NaCl, pactBopuTh B MepHOI1 Kos10e Ha 250 Mt
TexHuka 0e30mMacHOCTH

o PabotaTh B 3aIIUTHBIX OYKaX U MepUaTKaxX

o Hcrnonp30BaTh TOJNBKO YUCTYIO TIOCYY

« 30erarp monagaHus PeaKTUBOB Ha KOXKY

o [Ilpu pabGoTte ¢ KuCIOTaMHU U MIEI0YaMHU COOJOATh OCTOPOKHOCTh
Odopmiienue pe3yabTaToB
3anoJIHUTh TAOJIHILY:

BemecrBo Konuenrpauus O0BéM Macca Cpena

Cnenarb BBIBOJ O NPOJEIAHHOM paboTe, yKazaB MOJYyYEHHBIE pPe3ylbTaTbl U HMX
COOTBETCTBHE pacu&TaMm.

JlaGoparopHasi padora 2. (1) «lcciaemoBanue AUCIIEPCHBIX CHCTEM.
[IpuroroBiieHE W U3YYEHHE CBOWCTB JUCIEPCHBIX CHUCTEM PA3HBIX BHJIOB:
CYCHEH3UH, dIMYJIbCUM, KOJJIOMAHOTO pacTBOpa. CpaBHEHHE CBONCTB MCTHUHHBIX U
KOJUIOUJIHBIX PACTBOPOB, BBISIBJIEHUE OCHOBHBIX PA3IUYUN MEXKTy HUMHU.

Henb: NMONIYYUTh AUCHEPCHBIE CUCTEMBI U HCCIEI0BAaTh MX CBOMCTBA, HAYUYUTHCSA
TOTOBUTH CYCIICH3UIO U SMYJILCHUIO; PEIllaTh 33/1a4d Ha ONPeAeICHUE MacCOBOU 10N
KOMITIOHEHTOB CMECH U TTIPUMECEH.

3apaum: 3aKpenuTh MPAKTUUYECKUE 3HAHUS O CBOWMCTBAX JUCIEPCHBIX CHUCTEM
Pa3HBIX BUJIOB: CYCIIEH3UH, SMYJIbCUH, KOJJIOUTHOTO pacTBOopa. CpaBHEHUE CBOMCTB
WUCTUHHBIX M KOJUIOMJIHBIX pPAaCTBOPOB, BBISBJICHUE OCHOBHBIX Pa3IU4Yui MEXIY
HUMH.

OoOopynoBanme: TeTpaap A MPAKTUUECKUX 3aHATHM, KapaHaalll, JUHEHKa, CTaKaH
ooreMoM 50 M, CTEKISHHAs TaJOYKa C PE3MHOBHIM HAKOHEYHHKOM, BECHI,
CTEKJIIHHAsl JIONATO4YKa, MEPHBIA UWJIMHIpP, COJM, XOJIOAHAs KUIISTYEHAas BOJA,
KapOOHAT KaJblIMs, MAcjo, BOJA, XUMUYECKUN CTaKaH, CTEKJISTHHbIE ATOYKH, MYKa,
KeNaThH, POHAPUK.

KonmnuectBo yacoB: 2 yaca

Kpurepuu onenkmn:

I. 3ader craBuTCd B ciydyae, €ciaud BbINONHEHO He MeHee 50% 3amanuii, B
OCBCILICHUH BOMNPOCOB HE COJECPKUTCA TPYObIX OMMOOK, CaMOCTOSITEIHHO
BBITIOJIHEHA MPAaKTUUYEcKasi paboTa, BHINOJHEHBI TPeOOBaHUs K OPOPMIICHUIO.

2. He3auer crtaBuTCS, €CiaM 00y4YarOIIMXCSl HE CIPaBUIICS C 3aJlaHuEM (BBIITOJIHEHO
MeHee 50% 3amaHusi), HEPACKPHITO OCHOBHOE COJIEpP)KaHHWE BOIMPOCOB, HUMEIOTCS
rpyOble OIMOKM B BBIIOJHEHUHM 337aHus, a Takke padoTa BBINOJIHEHA
HECaMOCTOSITEILHO.

XOJd PABOTbI

Teopernueckue cBeeHUA




YucTble BelecTBa B MPUPOJI€ BCTPEUYAIOTCS OUEHb PEJIKO, Yallle BCEro BCTPEYaroTCs
cMmecu. CMecHu pa3HBIX BEHIECTB B Pa3jMYHBIX arperaTHbIX COCTOSIHUSX MOTYT
00pa30BbIBaTh TOMOT'€HHBIE (PACTBOPHI) U TE€TEPOTr€HHbIE (JIUCTIEPCHBIE) CUCTEMBI.
JlucriepCHBIMU Ha3bIBalOT T'€TEPOr€HHBIE CUCTEMBI, B KOTOPBIX OJHO BEIIECTBO -
nuctiepcHas ¢aza (X MOXKET OBbITh HECKOJBKO) B BHUJAEC OUE€Hb MEJIKUX YacTHIL
PaBHOMEPHO pacHpeIeieHO B 00beMe IPYroro - AUCIEPCUOHHOMN cpeie.

Cpena u ¢a3bl HaXOJATCSI B Pa3HBIX arperaTHbIX COCTOSTHUSIX — TBEPIOM, KUJKOM U
razoo0pazHom. [lo BenmuumHe yacTHIl BEUIECTB, COCTABIIAIONIUX TUCIIEPCHYIO a3y,
JUCIIEPCHBIE CUCTEMBI JIEIATCSA 2 TPYIIIIbL:

o rpyOonucriepcHble (B3BecH) ¢ pasMepamu yactul Oosiee 100 HM. ITO
HEIMpo3pavyHble CUCTEMBI, B KOTOpPhIX ¢aza U cpeaa JErko pa3iaeistoTcs
OTCTaMBaHHEM WIH PUILTPOBAaHUEM. DTO IMYJIHCUH, CYCIIEH3HUH, a3PO30JIH.

e TOHKOIMCHEpPCHBIE - ¢ pazMepamu yactull or 100 no 1 um. Pa3a u cpena B
TaKMX CHCTEMax OTCTaUBAaHUEM PA3ACISIOTCA C TPYAOM. ITO 30JH
(KOO THBIE PAacTBOPHI "Kileeno100HbIe") 1 renu (CTYIHH).

Komnougneie cucteMbl mpo3padyHbl U BHEITHE MOXO0XKW HA UCTUHHBIE PACTBOPHI, HO
OTIIMYAIOTCS OT TOCIICTHUX IO O0pa3yIOMIEHCs “‘CBETSIICHCS TOPOXKKE™ — KOHYCY
IpU TPOMYCKAHWHM Yepe3 HHUX Jyda CBeTa. JTO SBJICHHWE Ha3bIBalOT 3¢ GheKToM
Tunnans.

[Ipu ompeneneHHbIX YCIOBUAX B KOJUIOMJIHOM PACTBOPE MOXKET HAayaThbCsl MPOIIECC
koarymsiuu. Koaryssiusi — sSiBI€HUE CIUTIAHUS KOJUIOMIHBIX YaCTHUIl U BbITAJCHUS
ux B ocalok. IIpu 3TOM KOJUIOMIHBIA pacTBOp MPEBpPALIACTCA B CYCIICH3UIO WJIU
relib.

['enu wnm cTynHU NPEACTABIAIOT COOOW CTYIEHUCTHIE OCAIKU, 00pa3yIOIIUECs TPH
koarymsiuu 3o0jeil. Co BpeMeHeM CTpYKTypa Tefieid Hapymaercs (OTCIauBaeTcs) —
U3 HUX BBIJEISETCS BoJA. JTO siBieHUEe cuHepe3uca. [locMoTpuTe yueOHbIN (uiabM
«JlucnepcHblie CUCTEMBI» UCIIOJIB3YS CCBUIKY
https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

KoHTponbHbIe 3a1anust

Pemure Tect (sl caMONpPOBEPKH)

1. lucnepcHas cucrema 3To:

a) TOMOT'€HHas cucTemMa 0) reTeporeHHasi CucTeMa B) BEpHO a U O

2. Tymany COOTBETCTBYET IUCIIEPCHAs CUCTEMA: a) /T 0) /K B) T/K

3. Hedtu cooTBeTCTBYET AUCIIEpCHAs CHCTEMA: a) XK/T 0) %K/ K B) I/K

4. 3yOHO# TacTe COOTBETCTBYET JAMCIIEPCHAsI CHCTEMA: a) T/T 0) T/T B) T/XK

5. CrutaBaM COOTBETCTBYET JUCIIEPCHAsI CUCTEMA: ) JK/T 0) T/T B) T/

6. U3 nepeuns BbIOEpUTE JIMIITHEE CIIOBO U MOIYEPKHUTE €ro: T'ellb, CYCIIeH3USs, 301b
7. U3 mepeuHsi BbIOEpUTE JUIIHEE CJIIOBO U TMOAYEPKHUTE €ro: 30Jb, CYCIEH3US,
a’po30J1b

8. Uto 0o0beauHseT JaHHBIE CIIOBAa: MapMenas, 3edup, X0JI0ell

OTBeT 3anUIINTE B BUJIE OJHOI'O CJIOBA

9. Uto 00beuHsET JaHHBIEC CJI0BA: MOJIOKO, He(Th, MOJACOTHEUHOE MACJIO B BOJIE.
OTBeT 3anuInTe B BUAE OJTHOTO CJIOBA

10. Yto oObenuHsIET JaHHBIE CJIOBA: JIAK JJI BOJIOC, JA€30J0PaHT, MbIJIEBOE 00JIAKO.
OTBeT 3anuInTe B BUAE OJTHOTO CJIOBA



https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/

HNPAKTHYECKASA YACTD

Hauveprure Ta0auny ajs opopMiIeHus ONBITOB.

Ha3zBanue onbiTa Hao0aronenus BeIBOILI

3ananue 1. IlpuroroBiieHne cycneH3uu KapOoHaTa Kajblus B Boae M
H3y4YeHHUe ee CBOWCTB.
B crexnsiHHyt0 npoOupKy BIUTH 4-5 MJI BOJBI M BCHINATh 1-2 JIOXKEUKU KapOoOHAaTa
Kanbius. [lpoOupky 3akpbITh PE3HMHOBOM NPOOKOW W HHEPTrUYHO BCTPAXHYTH
OpOOUPKY HECKOJIBKO pa3 Jjisl PaBHOMEPHOI'O PpacHpenesieHUsl YacTHIl Mena I10
BceMy 00BEMY xkuakoctu. IlocraBpTe mpoOMpKYy B IUTaTUB W HaAOMOJATE 3a
M3MEHEHUSIMHU B IMOJTYYEHHON CYCIIEH3UH.
Kaxkue cucrempl Ha3pIBarOT CyCIEH3UAMMU?
Uro sABnsieTcs B JaHHOW CYCIIEH3WH JUCHEPCUOHHOM CPENOW, a 4TO — JIHCIEPCHOU
dazoit?
OT 4ero 3aBUCHT YCTOMYMBOCTD CYCIIEH3UU?
3anuImMTe OTBETHI HA BOMPOCHI U BBIBOJ. B HaOMIOAEHHUSIX OTMETHTE BHEIIHHUI BUJ
Y BUJIUMOCTD YacCTHII, CIIOCOOHOCTb OCAXAAThCsl U CIOCOOHOCTh K KOATyJISIIIUU.

CCBIJ'IKa JJIA HpOCMOTpa BHUACO OIIbITA
https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/

3ananue 2. IlpuroroBjieHHe 3MYyJbCHM Macjia B BOJAe W HM3y4eHHEe ee
CBOMCTB.
B crexnsinayro npoOupKy BAUTH 4-5 M1 BOAbI U 1-2 M1 Macia, 3aKphITh Pe3MHOBOM
npoOKON M BCTPSIXHYTh MPOOUPKY HECKOJIBKO pa3. B HaOIIOMEHUAX OTMETHTE
BHEIIIHUM BUJI U BUIUMOCTH YAaCTHUII, CIIOCOOHOCTh OCAXKJAThCS U CIIOCOOHOCTH K
KOAaryJIsILHu.
Ccblika i71s1 IpoCMOTpPa BUAEO
onsITa https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/

3ananue 3. IIpuroroBjieHHEe KOJIOWIHOTO PACTBOPAa W HU3YyYeHHE €ro
CBOMCTB.
B crexnsHHBIN cTakaH ¢ ropsdyed BOJOM BHECTH 1-2 JOXKEYKM MYKU (WU
KeJaTuHa), THIATEIbHO TIepeMeniarb. [IpomycTuts yepe3 pacTBOp Jiyd CBeTa
donapuka Ha QoHe TeMHOM Oymaru. B HaOmOMEHUAX OTMETHhTE BHEIIHUM BUI U
BUJIUMOCTh YaCTHI], CIIOCOOHOCTh OCAXIAThCA U CIOCOOHOCTh K KOAryJsiliuM.
Hab6monaercst mu apdext Tungans?

Ccblka 1 qr-koj AJ1isi IpOCMOTpa BUJIEO OTbITA
https://rutube.ru/video/e603d7b05al1b9a85abc838d3a34ff91d/

JlaGoparopHas pabora 2. (2) «/ccinenoBanue AUCIEPCHBIX CUCTEM.


https://rutube.ru/video/3c1462abeed43f4950b2261c008f48b2/
https://rutube.ru/video/9abb991f80f5cc7534697c4f96bf64c9/
https://rutube.ru/video/e603d7b05a1b9a85abc838d3a34ff91d/

HpI/IFOTOBJIeHI/Ie N HN3YUCHHUC CBOICTB AUCIICPCHBIX CHUCTEM PpPAa3HBIX BHUIOB:
CYCIICH3UH, OMYJIbCHHU, KOJUIOMAHOI'O pPacTBOpA. CpaBHeHI/Ie CBOMCTB MCTHUHHBLIX M
KOJIIOUIHBIX paCTBOPOB, BBIABJICHHC OCHOBHBIX paSJ'II/I‘-II/Iﬁ MCXKIAY HUMU.

Henab padorbl: M3Yy4UTh CBOMCTBA PA3JIMYHBIX JIHUCIEPCHBIX CHUCTEM (CYCIIEH3HI,
AMYJIbCUH, KOJUIOUIHBIX PACTBOPOB) U CPABHUTh UX C UICTUHHBIMU PACTBOPAMM.
Teopernyeckast 4acThb

JlucnepcHbie CMCTEMbI — ITO TE€TEPOT€HHBIE CUCTEMBI, COCTOSIINE U3 IBYX WIIA
Oosee BeIeCTB, MPUYEM OAHO M3 HUX B BUJIE OYCHb MEJKHX YACTHUI[ PAaBHOMEPHO
pacnpeneneHo B 00bEMe Ipyroro.

OCHOBHBIE BUJIbI IUCTIEPCHBIX CUCTEM:

o CycneH3nu — TBEP/bIE YACTHUIBI B KUIKOCTH.

e  JMYJbCHH — KaIUIM OJJHOM XKUJIKOCTH B APYTOU.

o Kononansie pacTBopbl — MENbYANIINE YaCTULBI B JUCIIEPCUOHHOM Cpelie.
HUctuHHBIE pacTBOpBI  OTJIMYAKOTCS OT KOJUIOWJHBIX pPAa3MepOM 4YacTUI H
CBOWCTBAMMU.

Oo0opynoBaHNe U peaKTUBbI

o IIpoOupku

o [lunerku

o IlImarens

« Bona

» PacrurenbHOe Macio

o ['nmmuepun

o« Men

o JXenarun

« PactBOp Kpaxmana

o Consnas kucnora
Xox padoTsl

1. IlpuroroBiieHHe CyCIIEH3UH:

o B mpobupky HaneiTe 5 M1 BOJIBI.
o Jo0GaBbTe 1IETIOTKY Mea.
o Ilepemermaiite. HabmroaeHus: 4aCTUIBI MeJia OCEIAal0T Ha JHO.
2. IlpuroroBjieHne IMYJIbLCHU:
o B npobupky nob6aBbTe 3 MJI BOJBI.
o Ilpuente 2 MJI paCTUTENBHOTO MacJIa.
B36onTaiite. HaOmrogenusi: oOpa3yercsi MyTHasi CMeCh, KOTOpasl CO
BPEMEHEM PACCIAUBACTCH.
3. IlpurorosjeHune KOJUIOMIHOT O PacTBOpa:
o PacTBOpuTE KENaTUH B BOJE.
o [Ilepememaiite 0 moNydeHUS OAHOPOAHOM Macchl. HabOmronenus:
PacTBOp MPO3PavHbIi, YACTHUIIBI HE OCEAIOT.

4. CpaBHeHHe ¢ HCTUHHBIM PACTBOPOM:

o [lpuroroBbTe pacTBOp TiMIepruHa B Bojae. Habmogenus: ogHopoaHas
po3payvHas KUJIKOCTb, YaCTUIIbl HE BUIHBI.

5. HccaenoBanue CBOMCTB:



o OtdunpTpyiiTe Bce MOTyYEHHBIE CUCTEMBI.

o IIpoBepbTe MpO3pavyHOCTS.

o OlleHuTe YCTOWYUBOCTD.
6. Odopmiienue pe3yabTaToOB: 3aMOJHUTE TAOJIHILY:

Buna cucrembl Pa3mep yacTuu ITpo3payHocTh Y CTOMYMBOCTH
Cycnensus > 100 ™M Henpo3paunas HeycroiiunBas
OMynbcus 1-100 um Henpo3paunas HeycroiiunBas
Komnonnnslii 1-100aMm MytHas OTHOCHUTENBHO
pacTBOp YCTOMYHMBAs
UctunHbBIN <1 Hum [Ipo3paunas YcroiunBas
pacTBop
BriBon

B xozne paOoThl H3y4eHbI CBOMCTBA PA3JIMYHBIX JUCIEPCHBIX CUCTEM. Y CTAHOBJIEHO,
YTO pa3Mep YacTHUL ONPEAEISIET OCHOBHBIE XapaKTEPUCTUKU CUCTEM: NIPO3PAYHOCTb,
YCTOMUMBOCTh U CIIOCOOHOCTh K (QuuibTpauuu. KoyulouaHble CUCTEMBI 3aHUMArOT
IIPOMEKYTOYHOE ITOJIO’KEHHE MEXKY VCTUHHBIMU pacTBopamu 151
rpyOOIUCIIEPCHBIMU CUCTEMAMHU.

Py0esxkHbiid KOHTPOJBb 110 Pa3neny 6. /IucnepcHbie cucTeMbl
®opma py0deKHOr 0 KOHTPOJISI — KOHTpOJIbHAs padoTa
Koxa kontposupyemon komnerenuuu — OK 01, OK 02
KounrposbHas padora
1. lucnepcHasi cucremMa, B KOTOPOil qucnepcHoil (pa3oil ABJsIETCHA KUAKOCTD, a
AMCIIEPCUOHHOM Cpeaoil — ra3
1) nena
2) TyMaH
3) npIM
4) smyinbcus
2. /IlucnepcHbie CHCTEMBbI — 3TO:
1) rereporeHHbIE CUCTEMBI, B KOTOPBIX OJIHO BEILIECTBO B BUJE MEIbYANIINX YACTHI]
PaBHOMEPHO paclpeiesieHo B 00bEME IPyTroro;
2) rOMOTEHHBIE CHUCTEMbI, B KOTOPBHIX OJIHO BEUIECTBO B BUJIC MEIbYAMIIINX YACTHII
PaBHOMEPHO pacHpeielieHO B 00bEME IPYToro;
3) reTeporeHHbIE CUCTEMBI, B KOTOPBIX OHO BEIIECTBO B BUJI€ KPYITHBIX YACTHUII
HEPaBHOMEPHO pacIpesiesieHO B 00bEME Jpyroro;
4) TOMOTE€HHBIE CUCTEMBI, B KOTOPBIX OAHO BEHIECTBO B BUIE MEIbYANIINX YACTHUIL
PaBHOMEPHO pacHpesieieHO B 00bEME IPYTOro.
3. I'pyOonucmepcHasi cucreMa, B KOTOpPOHM aucnepcHoil (a3oil sBJsAeTCA
TBEp/10e BeleCTBO U IMCIIEPCHOHHOM cpeoil — KUIKOCTh
1) cycnen3us
2) neHa
3) sMynbCcus
4) UCTUHHBINA PacTBOP
4. Koaryasinueii Ha3bIBaIOT:



1) paccesitHue CBETOBOTO Jy4a YaCTUIIAMH KOJUIOMHOTO pacTBOPA;

2) BbIJICJICHHE BOJIBI 32 CUET pacclauBaHUs reds;

3) oOpazoBaHuE KOJUIOMHOTO PAcTBOPA U3 IPYOOIUCIIEPCHON CUCTEMBI;
4) cnmunaHue 4acTull KOJUIOUIHOTO PAcTBOPA U BBINAJICHUE UX B OCAJIOK.
5. Pazmepsl yacTul aucnepcHoi ¢asbl B B3BeCAX

1) 6onee 500 am

2) 6omee 100 HM

3)or 1 70 100 M

4) menee 1 uM

6. CMech pacTUTEILHOI0 MACJIA C BOAOW MpeaCTaBJIsIeT CO00M

1) smysbcuro

2) UCTUHHBINA PacTBOP

3) cycrneH3uo

4) KOJIOUIHBII PacTBOP

7. IIpo3payHblii pACTBOP SIMYHOr0 0eJiKa B BoJie NMpeacTaBiseT co00i
1) sMymbCHIO

2) UCTUHHBINA PacTBOP

3) cycneH3uto

4) KOJUUIOUHBIN pacTBOP

8. Cunepe3suc - 310

1) CaunaHue 4yacTull U BbIMAJICHUE B OCAJ0K

2) CamMOoITpon3BOJIbHOE YMEHBIIICHHE 00bEMA C BBIICTICHUEM JKUIKOCTH
3) Henaryparus Genka

4) PacTtBOpeHuE CoH

9. K xomtonaabiM cuctemam HE oTHocsaTCH:

1) crynuu

2) 30111

3) renu

4) a’po3oau

10. ITopoJioH, KUPNHNY, CHEXKHbI HACT, MOYBA, MOPOLUIKH IO ATrPEraTHOMY
COCTOSIHMIO cpeabl M (a3bl OTHOCATCH K TUCIEPCHOM cucTeMe:

1) ra3-)KuaKocTh

2) )KHUJIKOCTh-TBEPIOE BEUIECTBO

3) TBEpAOE BelIeCTBO-Ta3

4) >KUIKOCTH-TBEPIOE BEUIECTBO

11. YcraHoBUTe COOTBETCTBHE MEKAY IPYNIAMM reJieil H COOTBETCTBYIOIIIUMH
NpuMepamMmu

IIpumepsbr:

. JKEMYYT, omnal

. Ma3H, NacThI

. CYXOXKUJIUS, XPSIIH

. XOJIOZIe1l, JKeJie

. Kpema, Teu JUIsl 1ylia

['pyminsl resneii:

A. KOCMETHYECKHUE

O~ WNBE



b. Ouonornueckue

B. muHepanbHbIE

I'. nmumeBsbie

J1. MEAULIMHCKHUE

12. JlucnepcHbie CUCTEMbI — ITO:

1) roMoreHHble CUCTEMBI, B KOTOPBIX OJIHO BEIIECTBO B BHUJE MENbYANIINX YACTHI]
PaBHOMEPHO pacrpeiesieHO B 00bEME IPYyToro;

2) TETEPOTeHHBIE CUCTEMBI, B KOTOPBIX OJTHO BEIIECTBO B BUJI€ KPYITHBIX YACTHI]
HEPABHOMEPHO PaCIpeieICeHO B 00BEME IPYTroro;

3) rOMOT€HHBIE CUCTEMBI, B KOTOPHIX OJIHO BEIIECTBO B BHUJEC MEIbYANIIINX YACTHIL
PaBHOMEPHO pacrpeiesieHO B 00bEME IPYToro;

4) reTeporeHHbIE CUCTEMbI, B KOTOPBIX OJHO BEIIECTBO B BHUJI€ MEIbYANUIIINX YACTHUIL
PaBHOMEPHO pacHpeieieHO B 00bEME IPYroro.

13. I'py0oaucnepcHas cucremMa, B KOTOpPOil aucnepcHoi ¢a3oii sBJsieTcs
KUAKOCTDH M JUCIIEPCUOHHOM Cpeloil — KUIAKOCTh

1) cycnieH3us

2) neHa

3) sMynbCcus

4) UICTUHHBINA PACTBOP

14. lucnepcHasi cucreMa, B KOTOpPOil aucnepcHoi ¢a3oil siBjsieTcsi TBepaoe
BELIECTBO, 2 TUCIIEPCUOHHOU Cpeaod — ra3

1) nena

2) TymaH

3) aMynbcus

4) nbiM

15. CaiunaHue KO/UIOMIHBIX YACTHIl U BHINIAJeHUE UX B 0CAA0K — 3TO sIBJICHHE:
1) koarymsius

2) cemumeTanus

3) cuHepesuc

4) paccrnoeHue

16. Pazmepsbl yacTui gucnepcHoii ¢ga3pl B KOJJIOWIHBIX PaACTBOPax

1) 6onee 500 uM

2) 6osiee 100 Hm

3)or 1 1o 100 am

4) menee 1 am

17. Cmech rJIMHbI ¢ BOAON NpeaAcTaBJIsieT o000

1) smynbcuto

2) UCTUHHBINA PacTBOP

3) cycneH3uto

4) KOJIOUIHBII PacTBOP

18. Camonpous3Bo/ibHOE YMEHbIIIeHHE 00bEMA C BblIeJIEHHEM KUIKOCTH — ITO
1) xoarynsmus

2) ceauMeTaIus

3) cuHepesuc

4) paccioeHue



19. Mopckoii wuia, 304U, TeJd, MACTbl, CTPOMTEJbHbIE PACTBOPHI IO
arperaTHOMY COCTOSIHMIO cpeAbl U (a3bl OTHOCATCS K TUCIEPCHOM cucTeMe:

1) raz-XuaKocThb

2) KUJIKOCTh-)KUIKOCTh

3) raz-TBEp/10€ BEUIECTBO

4) )KUAKOCTh-TBEPAOE BEIIECTBO

20. IucniepcHbie CUCTEMbI, B KOTOPBIX BELIECTBO AMCIIEPCHON (a3bl HAXOAUTCS
B ra3oo0pa3HoM arperaTHoOM COCTOSIHMH, a JHCIEPCUOHHASl cpela SIBJISAETCHA
KUJAKOCTHIO, HA3bIBAKTCH:

1) aspozonsimu

2) neHaMu

3) TymaHoM

4) aMyIbCUSIMU

21. buonoruvyeckue :KUIKOCTH: MJIa3Ma KPOBH, JUM(Pa, TKAHEBAA KUIKOCTh,
NHUIIEBAPUTEJIbHbIE COKH OTHOCATCH K

1) 305maM

2) SMyJIbCHSIM

3) cycneH3usm

4) rensam

22. YcTaHoBHUTE COOTBETCTBHE MKy I'PYNIIAMHU rejieil 1 COOTBETCTBYIOIMMU
NpUuMepamMmu

I[Mpumepsr:

1. cepnonuk, Xaamea0H.

2. BOJIOCHI, TKAHH.

3. cBIp, XJ1e0, MapMena,

4. renu nocse OpUThs, JIOCHOHBI,

5. Ma3u, NacTel

I'pynnsl resei:

A. KOCMETUYECKHUE

b. Guonornueckue

B. MuHepanbHbIe

I'. numeBrle

J1. MeIULIMHCKHUE

ITAJOH OTBETOB:

1 2 3 10 11

N
ol
»
~
o
©

2 1 1 4 2 1 4 2 4 3 | BIBrA

12 13 14 15 16 17 18 19 20 21 22

4 3 4 1 3 3 3 4 2 2 | BBTAJ

Pazgen 7. KauyecTBeHHbIe peakuuu OOHAPYKEHHUSI HEOPraHMYECKHX M
OpraHMYecKuX BellecTB

Tema 7.1. O0OHapy:KeHHE HEOPTAHNYECKUX KATHOHOB M AHHOHOB

dopma TeKyllero KOHTPOJA — TECTUPOBAaHHWE, TMpakTHdeckas paboTa,
naboparopHasi pabora




Kon xonrposupyemoii komnerenunu — OK 01, OK 02
TecroBoe 3aganue:

1. K I ananuTu4ecKoil rpynie OTHOCATCH KATHOHBI:

a) Ag+, Pb2 +

+0) K+, NH4 +

B) Hg2+, Cu2 +

r) Cr3+, Als +

2. I'pymmnoBbsiM peaktusoM I1I anaauTH4eckoil rpynnbl KATHOHOB SIBJISCTCH:

a) NaOH

6) HCI

B) HzSO4

+ 1) (NH,)2S

3. Ilpu neiicrBun rekcanutpoxodaabrara (II1) narpus Na3[Co(NO2)6] na

COJIN KAJIUs

MOJIy4aeTcsl 0CAI0K BeTAa:

a) KOPUYHEBOTO

0) 6emoro

+ B) JKEJITOr0

') KpacHO-Oyporo

4. IIBeT mi1aMeHH, OKPALIEHHOT 0 COJISIMM KAJIUS:

a) KUPIUYHO-KPaCHBIN

0) JKeNnThIi

+ B) (proneroBbIit

T') JKEJITO-3eJICHbII

5. Xuopua cepedpa pacTBoOpuM:

a) B @30THOM KHUCIIOTE

+ 0) B KOHIEHTPUPOBAHHOM PAaCTBOPE aMMHUaKa

B) B YKCYCHOW KHUCIIOTE

') B TOpsiueit Bojie

6. IlBeT ni1aMeHH, OKPALIEHHOT 0 COJISIMM KAJbINS:

a) JKEeJThII

0) ¢uoneToBbIi

+ B) KUPIIMYHO-KPACHBIN

r) OJIeTHO-3€ICHbIN

7. lpu peiicreun (NHy), C204 Ha coam Ba2 + nadmogaror:

+a) BBIIMaICHUE OCIIOro ocaaka

0) BBIJICJICHHE Ta3a

B) U3BMEHEHHE OKPACKU pacTBOpa

') paCTBOPEHHE OCaJIKa

8. Okucinenune Cr3+ nepmanranarom kaanss KMnO4 B mesiouHoil cpeae uaer ¢

oOpa3oBaHueM:

+ a) xpomart-uona CrO42-

6) xpomut-uona CrO2-

B) HaaXpoMoBo# kuciotsl H2CrO6

r) nona rekcaruapokcoxpoma (III) [Cr(OH)6]3-



9. lIBeT ocaaka Fe(OH)2:

a) KOPUYHEBBII

0) Oypiii

+ B) OJIeTHO-3€TICHBII

r) OenbIit

10. Ponanun xene3a (IIT) Fe(CNS)3 umeeT uBer:

a) JKeJIThIN

+ 0) KpOoBaBO-KPACHBII

B) OypbIii

I') ”THTEHCUBHO-CUHU I

11. Ko II aHamTH4eCKOi rpynie OTHOCATCH KATHOHBI:
+ a) Ba2+, Ca2+

0 ) Ag+, Pb2+

B) Ca2+, Al3+, Zn2+

r) NH4+, K+

12. Ilpu neiicTBMHM TPYNIIOBOr0 peakTUBAa HAa KaTUOHbI Il aHajnuTHYeckou
TPYNIbI MOJYYAeTCs 0CAJ0K BETA:

a) JKEJITOro

0) cepo-3eJIeHOro

+ B) Oenoro

r) Oyporo

13. Bosiee YyBCTBUTEILHOM peaKkuueil HA COTM KAJIUS SIBJISIETCH:
a) KCI + NaHC4H406 = KHC4H406 + NaCl

+ 0) 2KCI + Na3[Co(NO2)6] = K2Na[Co(NO2)6] + 2NaCl
B) KCI + NaOH =KOH + NaCl

r) 2KCI + Na2PbCu(NO2)6 = K2PbCu(NO2)6 + 2NaCl
14. IIBeT mj1aMeHHN, OKPAIIEHHOT 0 COJISIMHM HATPHUSA:

a) JKEJITO-3eJICHbIN

0) KUPIUYHO-KPaCHBIN

+ B) JKEJThIA

) (HOJICTOBBIN

15. Peakuusi, MCIOJIB3YIOIIASICS JJIS OTKPBITHSI HOHA XJIOpPA:
a) AgNO3+ KJ = AgJ| +KNO3

+6) AgNO3 + HCI = AgCIl| + HNO3

B)AgCl| + 2NH3 = [Ag(NH3)2]CI

r) [Ag(NH3)2]Cl + 2HNO3 = AgCl|+ 2NH4NO3

IIpakTnueckas padora: CocTaBlieHHE ypaBHEHUW peakuuidl OOHapyX eHUus
katTuoHoB [-VI| rpynn v aHMOHOB, B T.4. B MOJEKYJSIpHOW UM HOHHOW (opmax.
Peakiuu oOHapyXeHHs] HEOPraHMYECKMX BEIIECTB B peajbHBIX OOBEKTax
OKPY>Karollen Cpebl.

JlabopaTtopnass  pabora: OOHapyXeHHE  HEOPraHMYECKHX  BEIIECTB
(katuonoB I-VI rpynn wim aHWOHOB) C HCIHOJB30BAHHUEM KAadeCTBEHHBIX
AHAIMTUYECKUX PEAKLIUI



IIpakTnueckas padora: CocTaBlieHHE ypaBHEHUU pEaKIUil OOHApYKEHHS
KaTuoHOB [-VI| rpynnm ¥ aHMOHOB, B T.4. B MOJIEKYJSIPHOM M MOHHOM (opmax.
Peakuuu oOHapyXeHUST HEOPraHMYECKMX BEIIECTB B pEabHbIX OOBEKTax
OKPY>KaroIler Cpebl.

Pewenue:
IIpakTuyeckas padora: OOHapy:KeHHe KATHOHOB U AHUOHOB
eab padoTsl
OcBoUTh METOABI KAaYECTBEHHOI'O AHAIM3a HEOPraHUYECKUX BEILECTB, HAYYUTHCS
COCTaBIIAATh YpaBHEHUSI peakuil oOHapykeHusi kKaTuoHoB [-VI rpynn u aHnoHOB B
MOJIEKYJISIPHOW U HOHHOM (hopMax.
Teopernyeckue 0OCHOBBI
KadecTBeHHBIIl aHAJN3 — 3TO COBOKYIHOCTh XMMHUYECKHUX, (PU3UKO-XUMUYECKUX
U (U3NYECKUX METO/OB, MPUMEHSEMBIX AJii OOHApY>KEHUs KAaTHUOHOB, aHUOHOB H
JIPYTUX KOMIIOHEHTOB B UCCIIEYEMbIX OOBEKTaX.
OcCHOBHBIE I'PYIIIBI KATUOHOB:

o lrpynma: K*,Nat,NH;

o Ilrpynna: Ca?t,Ba?*t

o Il rpynma: A3+, Cr3+*

o IV rpynna: Fe?*, Fe3t, Mn?*t

« Vrpymnma: Mg2*,Bi3*t

o VIrpymna: Cu?*,Cd?*, Hg?*
OCHOBHBIE aHHUOHBI:

. CI°
e« Br~
o« I~

. SOZ
. CO2

MeToanka BbINOTHEHHUS
1. MoaroToBKa peakTHUBOB:
o PacTBOpBI HCCTIEyEeMbIX BEILIECTB
o PearenTsl 1 npoBeneHus peakuu
o HHaukaTopsl
o JlabopaTtopHas nocyna
2. IlpoBeneHue ananu3a:
1. TloaroroBka uccienyeMbix 00pasion
2. JloGaBneHue peareHTOB
3. Habmronenue 3a mpu3HakamMu peaxkiuit
4. ®ukcanus pe3yibTaToB
IIpuMepsbI peakumi
Katuons! I rpynnsi:
« Oo0napyxenne Na™: okpaimBaHue raMeHu B XKEITBIN LBET
« Oo0napyxenne K*: oxpamusanue ramMenu B (PHOIETOBBIH [BET
Kartuons! Il rpynnsr: Ba?t + SO;~ — BaS0, | (Genbrit ocanok)



Anmonnr: Cl™ + Ag* — AgCl | (Genblii TBOPOKHUCTHINA 0CaIO0K)
S04~ + Ba?* - BaS0, | (6enblii ocanox)
AHaJIU3 peajibHbIX 00bEeKTOB
[Tpumepsl 0OBEKTOB JIJIS1 aHAIM3A!
o IlouBa
Bona
PacturensHbie 00pa3ibl
MuHepanbHbie y100peHus
Mertoauka aHaauza:
1. Ot6op npob
2. IloaroroBka mpo0 K aHATU3Y
3. IlpoBenenune KaueCTBEHHBIX PEAKITHIA
4. WHreprperanus pe3yJbTaToB
Od¢opMmienue pe3yjbTaTOB
Pe3ynbTaThl 0(hOpMIISIIOTCS B BUJIE TAOJIMILIBL:

Hccaenyempiu Oonapy:xeHHbIE IMpuznaku YpaBHeHust
00beKT HOHBI peakuuu peakumi
BoiBon

B XoIe pa6OTBI OBUIM OCBOCHBI MCTOAbI KAa4CCTBCHHOI'O aHalIn3ad, COCTaBJICHBI
YPaBHCHHA peaKuHﬁ O6H3pY)KeHI/I5[ HOHOB, IIPOAHAJIU3UPOBAHBI PCAJILHBIC 00BEKTHI

OKPYKaroler Cpebl.

JlaGoparopnas  paGora: OOHapyXeHHE HEOPraHUYECKHUX  BEIIECTB
(xkatmonoB I-VI rpynnm wiM aHUOHOB) C HCMOJB30BAHHEM KAaYECTBEHHBIX
AHAIMTUYECKUX PEAKLIUI
Pewenue:

JlaGoparopHas padora: O0Hapy:KeHHe HEOPTAaHNYECKUX BelleCTB
eab padoTsbl
O3HakoMJIEHHE C KAUECTBEHHBIMU AHAIMTHUYECKUMM PEAKIUSIMHU HAa KaTHOHbI [-VI
AHATUTUYECKUX TPYINIl W aAHUOHBI, TMPUOOPETEHHWE HABBIKOB TMPOBEIACHUS
KauE€CTBEHHOT'O aHaJIn3a BEUIECTB.
Oo0opynoBaHNe U peaKTUBbI

o IIpoGupku

o IlIratuB ans npoOupok

o Ilunerku

o CreknsiHHBIE TAJT0YKU

o PeakrtuBbl: uccnenyembie pactBophl, pactBopsl pearentoB (HCI, NaOH,

NH,OH, H,SO,, BaCl,, AgNO3, K,[Fe(CN)s], Ks[Fe(CN)¢] u ap.)
Teopernyeckast 4acThb
AHaJIMTHYECKHE TPYNINbl KATHOHOB:

o Irpymma: K*, Na*, NH,*
o Il rpymma: Ag*, Hg,?*, Pb?*
o Il rpynma: Ba**, Ca?*, Sr*



IV rpynma: AlP*, Cr3*, Zn2*
V rpymmna: Fe?*, Fe3*, Mn2*
VI rpymna: Cu?*, Cd?*, Co?*

OcHOBHBIE KaueCTBEHHbIE peaKknumn:

Ha xatuon cepebpa: Ag*™ + CI- — AgCl| (Oenblif TBOPOKUCTBINA 0CATOK)
Ha cynmsdat-non: SO4%” + Ba?* — BaSO,] (Genbiit ocagok)

Ha kap6onar-non: COs2~ + 2H" — CO,1 + H,0

Ha docdar-uon: PO,3” + 3AgT — AgzPO,]

Xona padoTsl

1.

2.

3.

4.

IoaroroBka paGoyero mecra. PaccTtaBuTh NOpoOMPKHM B  IITATHB,
HOJrOTOBUTH HEOOXOIUMbIE PEAKTHUBBI.

IIpoBenenue peakumii. B kaxayio npoOHpKY NOMECTHTh 2-3 Karuiu
UCCIIEAYEMOr0 pacTBOpa U 100aBUTH 110 KAIUIIM COOTBETCTBYIOIINI pEaKTHUB.
Hao0nronenue. @ukcupoBaTh BCe U3BMEHEHMS: LIBET OCAJIKa, BBIJACIICHUE Ta3a,
U3MEHEHUE 1IBETA PacTBOpa.

3anuch pe3yIbTaToB. 3all0JHUTH TA0IMUILY HAOIIOACHUM.

[Tpumep TabnHIbI HAOIIOACHUIA:

Hccaenyembii Jlo0aB1eHHDII Haoaronenus BriBOI
pacTBop peaxkTuB

Texnnka 0e30MacHOCTH

PaboTtarh B 3alIIUTHBIX OYKAX U MEepYaTKax

N30eraTh KOHTAaKTa PEAKTUBOB C KOXEHN

He npunumats nuity B 1adbopaTtopun

Cobmroath nmpaBuiia paboThl ¢ KUCIOTaMU U IIEJI0YaMH

KoHTpo/sibHbIE BONIPOCHI

1.
2.

3.
4.

Yro Takoe aHaJIMTHYECKas TpyIna KaTHOHOB?

Kakue ocHOBHBIE KaUECTBEHHBIE PEAKIIMU HCHOJIb3YIOTCS i1 OOHAPYKEHUS
KaTHOHOB?

Kak oTmuuuTh 0cafKu pa3HbIX KATHOHOB 10 UX CBOWCTBAM?

Kakue mepbl mpeaocTOpOKHOCTH HEOOXOOUMO CoOMonaTh Npu padore C
peakTuBamMu?

Od¢opMmienue pe3yjbTaTOB
CocTaBuUTh OTUYET, BKIFOYAIOIIHA:

Iean paboThl

ITepeuens UCTOJIB30BAHHBIX PEAKTUBOB
Pesynbrarel HaOm01CHII

BriBojibl o pabote

Tema 7.2. OOHapyxeHHe OPraHMYeCKMX BeELIECTB OTAEJbHBIX KJIACCOB C
HCIO0JIb30BAHHEM Ka4eCTBEHHbBIX PeaKIMH

dopma TeKylero KOHTPOJIsl — TECTUPOBaHUE, JabopaTopHasi pabota

Kon xkonTponupyemoii komnerennuu — OK 01, OK 02

TecToBOE 3a1aHME:



Y CTaHOBUTE COOTBETCTBHUE MCKAY ABYM:A BCIICCTBAMH U PCAKTHUBOM, C IIOMOIIbBIO

KOTOPOI0 MOKHO Pa3JIMYUTb 3TH BCIICCTBA.

1.
BEIHIECTBA PEAKTUB
A) Ca;(P0O,), u CaCl, 1. Cl,
b) Ba;(NO3), u MgS0, 2.H,0
B) AgNO; 1 NaNO, 3. KON,
I') FeO u Zn0O 4, HNO;
5. Br,
2.
BEIHIECTBA PEAKTUB
A) CaCl, u NaCl 1. nakmyc
b) NaCl u Ba(NO3), 2. Agl
B) Na, S0, u SrCl, 3. HNO,
") KOH u LiCl 4. Na,(CO;
5. KCl
3.
BEHIECTBA PEAKTUB
A) alleTOH W mpoImaHajb 1. Cu(OH),
b) riunepuH u 6ytanon — 1 2. H,0
B) MeTu/JIaMUH ¥ TPUMETUJIAMUH 3. HNO,
I') TosIyOJs1 U LUKJIOTEKCEH 4. NH;
5. Br,
4,
BEIHIECTBA PEAKTHUB
A) raunyH ¥ GeHou 1. Cu(OH),
b) aTeH u 3TUH 2. AgNO5; (NH3)
B) sTeH u 3TaH 3. Br,
I') 6yTanos — 2 u 6ytanauos — 1,2 4. NaOH
5. Agl
5.
BEHIECTBA PEAKTUB
A) MgS0, u BaSO, 1. AgNO;
b) Ba(NO3), u Mg(NO5), 2. H,0
B) NaNO, u LiNO; 3. HCI
I') Kl u KCl 4. KON
5. H;PO,




BEILIECTBA PEAKTHUB
A) NaOH u LiON 1. HCI
b) CaCl, u CaF, 2. H,0
B) K,S u K;PO, 3. LiNO,
I") BaCO3;u BaSO, 4. Na3 PO,
5.Sr(NO3),
7.
BEHIECTBA PEAKTHUB
A) IpoNnuH U 6YTHUH — 2 1. Cu(OH),
b) ataH u aTuIeH 2. NaCl
B) sTaHos1 ¥ ryiMepuH 3. Bry
I') deHON M MUKPUHOBAsSA KUCJIOTA 4. Ag;0 (NH3)
5. Ca(OH),
8.
BEIIIECTBA PEAKTHUB
A) BaCl, u KCl 1. NaOH
b) AlCl; u MgCl, 2. Kl
B) K,S0 u Ba(NO;), 3. BaSO,
I") NaOH u NacCl 4. Na,CO4
5. deHondranenH
9.
BEIIIECTBA PEAKTHUB
A) 6eH30J1 ¥ ITUKJIOTeKCEH 1. KOH
b) 6yTaHoJ ¥ ryivIepuH 2. Br,
B) 6yTHJIaMUH ¥ TPUOYTHJIAaMUH 3. Cu(OH),
I CTE€apUHOBAs KHUCJI0Ta u | 4. HNO,
JIMHOJICHOBAs KUCJIOTA
5. FeCly
10,
BEILIECTBA PEAKTHUB
A) Cu(NO3), u NaOH 1. BeIZENEHHE OECIBETHOTO ra3a
b) Cu(NO3), 1 Na,S 2. 00pa3oBaHUE YSPHOT'O OCaIKa
B) Cu(OH), u HNO4 3. 00pa3oBaHHME CHHETO 0CajKa
') AI(OH); 1 KON 4. pacTBOpEHHE OCaJIKa
5. oOpa3zoBaHue Oenoro ocaaka
JTAJI0OH OTBETOB:
1 2 3 4 6 7 8 9 10
2333 | 4441 | 1135 | 3231 | 2451 | 4231 | 4312 | 4145 | 2342 | 3244




JlaGoparopnasa padora: OOHapy>KeHHE OPraHUYECKUX COCIMHEHUN OTIEIbHBIX
KJIACCOB.
MoskeT BKJIIOUATh ONBITHI, HAlpaBICHHbIE Ha BbIBICHHUE OEJIKOB, YIJIEBOOB,
KUPOB WM KucaoT. Huxke mpuBeeHbl IpUMEpPBI TaKUX padoT AJis pa3HbIX KJIACCOB.
beaxku
Ieab: Moka3zath HaJIM4YKUE OCIKOB B OMONIOTHYECKUX 00BhEKTax.
Oo6opynoBanme: MTAaTUB ¢ MPOOUPKAMHU, BOJIAHASI OaHs, KPUCTAIIIU3ATOP CO JILJOM,
MEpHBIN cTakaH 00bEMOM 50 ML
PeakTuBbI: KypuHOE SHLO, KOHLICHTPUPOBAHHAs a30THAs KWUCJIOTA, pPacTBOp
aMMHMaKa, TUIPOKCHUJI HATPUSl, PACTBOP MEIHOI0 KyIopoca, BoJa.
Xoja padoThlI:

1. IlpuroToBuTh pacTBOp OEINKA.

2. buypertoBasi peakuus:

o B mnpoOupky Hamuth 2-3 Ma pacTBopa Oenka u 2—3 MJ pacTBopa
THAPOKCUIA HaTpus, 3aTeM |—2 MJI pacTBopa MEIHOrO Kyropoca.
[osiBnsieTcs proneToBoe OKpalMBaHue.

3. KcanTonporenHoBasi peakums:

o B nmpoOupky HamuTh 2—-3 MJ pacTBopa Oejika W J00aBUTh HECKOJBKO
Karenb a30THOM KHUCIIOThL. HarpeTrs comaep:xumoe mpoOUpKH, MpU 3TOM
oOpasyercst KENTHIM ocanok. Oxyaxaarb cMech U J100aBISATh PacTBOP
aMMHaKa JI0 Iepexo/1a KENTON OKPACKH B OPAHIKEBYIO.

BbiBoa: nosiBneHue (PUOJETOBOrO OKpAIIMBAHUS MPOMCXOJUT 3a CUET 0Opa30BaHUs
KOMIUIEKCa MEAM C HEeNTHIHOM CBA3bI0 B MOJEKyJe OejKa, YTO TOBOPUT O €ro
IPUCYTCTBUHU.
Yriaesonsl
Henab: 0OHAPYKUTH KUPBI B CEMEHAX PACTCHUM.
MeTonuka uccjea0BaHus.
1. Ucronoun cemeHa B ¢pappopoBoii CTYIIKE.
2. Ilomectuts B mpoOUpPKY, A00aBUTH 1—2 MIJI OPraHUYECKOTO PACTBOPHUTEIS
(O€H3MH WK yalT-CIIUPUT), 3aKPBITh MPOOKOI 1 HECKOJIBKO pa3 BCTPSAXHYTh.
3. Uepe3 10-15 MunyTt, mocie OTCTaMBaHMS, MOMECTUTh KAaIUTIO MOJY4E€HHOI'O
AKCTpaKTa C TOMOINBIO MUIETKH Ha (QUIBTPOBaIbHYIO Oymary. Pesynbrart
OLICHUTb MOCJIE BHICHIXAHMUS.
BeiBox: mocne ucnapeHdsi pacTBOpHUTENs Ha (UIBTPOBAIBHOW Oymare ocTaércs
KUPHOE IATHO. OTOT ONBIT OCHOBAaH HAa XOPOIIEH pPacTBOPUMOCTH IKUPOB B
HENOJIIPHBIX OPraHUYECKUX PACTBOPUTEIIAX.

Py0esxxkHbIil KOHTPOJIb 110 Pa3gen mo 7. KauecTBeHHbIE peakiuu 00HAPYKEHUs
HEOPraHMYeCKUX M OPraHMYeCKUX BellecTB
®Dopma py0eKHOr0 KOHTPOJISI — TECTUPOBAHUE
Kon kourposupyemoii komnerenunu — OK 01, OK 02

TecroBoe 3ananue:
1. BoiOepuTe 1Ba BellecTBa, B PACTBOpPE KOTOPBIX YUCJI0 KATHOHOB B JIBAa pa3a
00JIbIIIE YN CJIA AaHUOHOB.



1) docdar xanus

2) nutpat meau(Il)

3) cynbdar xeneza(ll)

+ 4) xapboHar Kanus

+ 5) cynbdut HaTpUs

2. BoiGepuTe 1Ba BellecTBA, KOTOPbIE HE SIBJSIOTCS JJIEKTPOJUTAMM.

1) moBapeHHas coib

+ 2) yrieKkucielii ras

3) rugpoxcu 6apus

+ 4) napadun

5) XJ0pOBOIOPO.T

3. Ilpu mnoaHoii aucconmanmuu 1 MOJb KaKUX JBYX W3 MPeICTABJIEHHBIX
BelllecTB 00pa3yeTcs 0UHAKOBOE YUCJI0 MOJIb KATHOHOB M aHUOHOB?

1) H,SO,

2) (NH4),S

3) BaCl,

+4) CuSO,

+5) NaNO;

4. BoiOepuTe ABe CHCTEMBI, KOTOPbIE MPOBOASAT YJIEKTPUYECKH TOK.

1) pacTBOp TJTIFOKO3BI

+ 2) pacmuiaB XJIOpUaa KaJdbLUs

3) pacTBOp 3THJIOBOT'O CIUPTA

4) paciuiaB poMOUYECKOM Cepbl

+ 5) pacTBOp YKCYCHOM KHCIIOTHI

5. Mlpu moaHoii aucconuamuu 1 MoOJb KaKMX JBYX M3 NpPeICTABJIEHHbBIX
BelecTB o0pasyercsi HAaubo/bIIee YMCJI0 AHHOHOB?

+ 1) HUTpaT anrOMHUHUS

2) cynbdar aMMOHHUS

3) xJ0pua HUHKA

4) pocdar xanus

+ 5) cynbdart xeneza(Ill)

6. U3 npensio:keHHOr0 nepevyHsi BbiOepuTe IBA BeNIECTBA, KOTOPbIE SIBJIAIOTCS
3JIeKTPOJTUTAMM.

1) C6H1206

+2) H2S04

3) Si02

4) Al203

+5) CuSO4

7. U3 mnpemioKeHHOro Imepe4vyHsl BbI0OepUTe JABAa BelIeCTBa, NPH IOJHOMH
AUCCOIHALMM KOTOPbIX o0pa3yercs 1 MoJib KATHOHOB M 1 MOJIb AHHOHOB.
1) Cu(NO3);

2) NazPO3

+ 3) NH,NO;

4) Ba(OH),

+5) FeSO,



8. BobiOepuTe aBa BemiecTBa, NMPH MOJMHOW auccomuanuu 1 MOIb KOTOPBIX
oOpasyercsi 2 MOJIb aHUOHOB M 1 MOJIb KATHOHOB.

+ 1) HuTpar 6apus

2) cepHas KUCJIOTa

3) cynbdaT aMMOHHUS

+ 4) xsnopua Marus

5) pocdopHas kucnora

9. BbiOepuTe aBa BemlecTBa, NMPH MOJMHOW aAucconuanuu 1 MoJb KOTOPBIX
o0pa3yercsi 3 MOJIb HOHOB.

1) HuTpaT AMOMUHUSA

2) pochar kanus

+ 3) xapboHaT HATpUS

4) cynbdar xenesa (I11)

+ 5) Opomug Maraus

10. Boi0epuTe n1Ba BeniecTBa, NPH MOJHOM JMCCONMANMU KOTOPBIX 00pa3yercs
O/IMHAKOBOE YHCJI0 KATHOHOB U AHMOHOB.

1) xmopun Gapus

+ 2) ruApOKCU JIUTHS

3) cepHas KucnIoTa

+ 4) monua Kamus

5) cynbdar HaTpus

11. BpiOGepure n1Ba BemecTBa, NP MOJHON TUCCONMALMM KOTOPBIX 00pa3yercsi
3 MOJIb MOHOB.

1) xnopug nutus

+ 2) rugpokcua oapus

3) HUTpAT ATFOMUHUS

4) HATpAT KaIus

+ 5) cynbdua HaTpUs

12. BbiOepuTe aBa BellecTBa, KOTOPbie B pPacTBOpe IUCCONUUPYIOT €
o0pa3oBaHHeM KATHOHOB METAJLJIA U AHUOHOB KHCJIOTHOI 0 OCTATKA.

1) xjopua aMMOHMS

+ 2) docdar kanus

3) dbocdopnHas kuciora

4) TUIPOKCHU]T TUTHUS

+ 5) HUTpAT LIUHKA

13. BbiGepure ABa BemlecTBAa, NPH MOJHOW JMCCOUMALNMU KOTOPBIX YHCJIO
KATHOHOB B /IBa pa3a 0oJbllle YNCJIa AHHOHOB.

+ 1) kapOoHat kanus

2) rugpokcus oapust

+ 3) cynbdar Hatpus

4) cynbdar maraus

5) xJopua KaJbIus

14. BoiOGepuTe 1Ba BelecTBa, MPHU MOJHOM TUCCOIMALIUM KOTOPBIX o0pa3yercst
OJIMHAKOBOE YUCJI0 MOJIell KATHOHOB U AHNOHOB.

1) HuTpat Marsus



+ 2) cynasdar meau (I1)

3) cynbdun kamus

+ 4) ruapOKCUT Kaus

5) 6pomuy Gapus

15. Ykaxkure, Kakue MOHbI U B KAKOM KOJU4YeCcTBe 00pa3ylTCsi B pacTBope
NPHU NOJHOM aucconuanuu 1 moasb cyiabdura Kaaus.
1) 1 Mmons K+

+ 2) 2 monbs K+

3) 2 monb SO42-

4) 1 monp42-

+5) 1 moas SO42-

Paznen 8. XuMus B ObITY U NPOU3BOJACTBEHHOM 1eAITEJIbLHOCTH YeJI0BEKA

Tema 8.1. Xumusi B ObITY U IPOU3BOACTBEHHOI 1eATEJIbHOCTH YeJI0BeKAa

dopma TeKylero KOHTPOJIsS — TECTUPOBAHHE, MPAKTHYECKas padoTa, perieHue

3aJ1au-KEeNCcoB

Kon konTpoaupyemoit komnerenuuu: OK 01, OK 02, OK 04, OK 07
TecroBoe 3a1anue

1. i nmosty4eHUsi aMMHAKA B NP OMBIILIEHHOCTH UCTIOJIb3YIOT

1) xnopua aMMOHUS

2) HUTpAT AMMOHUSA

+ 3) arMocdepHbIit a30T

4) a30THYIO KHCJIOTY

2. CpIpbéM 1151 NPOMBIILJIEHHOT 0 IPOU3BOICTBA CEPHOIl KMCJIOTHI SABJISACTCH

1) cynbdun yraepona

+ 2) nuput

3) okcun cepsl (VI)

4) cepHHCTas KUCJIOTa

3. Katajamu3aTop ucnosab3yercsi npu

1) nornomenun okcuzaa cepsl (VI)

2) o0Xxure mupuTa

3) neperonke HepTU

+ 4) cuHTe3e aMMuaKa

4. IlpuHuMn  UUPKYJISIHM  HeNpopearupoBaBlleil  cMecHM  BellecTB

NpUMEHsIeTCH B

+ 1) cuHTE3€ METaHOJIa U CUHTE3€ aMMHUaKa

2) cUHTE3€¢ aMMHUaKa U 00KUTE MUPUTA

3) o0kure MUpHUTA U OKKCICHUH okcuia cepsl (IV)

4) oxucnenuu okcuaa cepol (IV) u neperonke nHedtu

5. IloBbllIeHHE JABJICHUS AJIS YBeJIMYEHHUS BbIX0AA NMPOAYKTA HCIOJIb3YeTCH

HA NMPOU3BOJACTBE NMPH

1) o6xure nmuputa

2) neperonke HepTH

+ 3) cuHTe3e MeTaHoIa

4) okucnenuu okcuaa cepsl (IV)



6. Jlis1 cMelieHusi paBHOBeCHSI B CTOPOHY 00pa3oBaHMs aMMHAaKa B Ipolecce
CHHTE3a AMMMAKA HYKHO

1) moBbICUTH TEMITEPATYpPy U OBBICUTH JIaBJICHUE

+ 2) NOBBICUTH JIaBJIICHUE U IOHU3UTh TEMIIEPATYPY

3) MOHU3UTH TEMIIEPATYPY U MOHU3UTH JIaBIICHUE

4) NOHU3UTH 1ABJIICHUE U TTOBBICUTH TEMIIEPATYPY

7. KOHTAKTHBIN anmapat ucnojb3yercs

1) Ha mepBoii cTaiuy MPOU3BOJICTBA CEPHOM KUCIOTHI

+ 2) Ha BTOpO cTaauu MPOU3BOACTBA CEPHOM KUCIOTHI

3) Ha TpeTbeH CTaNK MPOU3BOACTBA CEPHON KUCIOTHI

4) B IpOM3BOACTBE aMMHAaKa

8. Jlsis npOMBIIITIEHHOT 0 MOJIyYeHUsI METAHOJIA U3 CHHTEe3-Ta3a He ABJISeTCs
XapaKTepPHbIM

1) nupkynsanus

2) TeniaooOMeH

3) KCIoIb30BaHKUE CENEKTUBHBIX KaTalIM3aTOPOB

+ 4) “cnoab30BaHUE HUBKUX JAaBICHUN

9. Ilpoaykramu o0:xkura nupura FeS; siBasirorces

1) FeO u SO,

2) FeO u SO3

+ 3) Fezog u SOZ

4) FeZOg u SOg

10. B npoMBIIIJICHHOCTH MOBBILICHUE BLIX01a aMMHUAaKa 00ecrequBaercst

1) nelicTBUEM BBICOKMX TEMIIEPATYP

2) IpOoBEICHUEM TTpoliecca MPU HU3KUX JTaBICHUIX

+ 3) UCIoNIb30BaHUEM KaTalln3aTopa

4) nmupKyn[iuen a30THO-BOJIOPOIHON CMECH

11. 3akI0YUTENbHYIO CTAAUIO IPOU3BOACTBA CEPHON KUCJIOTHI OCYIIECTBJISAIOT
B

1) KoHTaKTHOM anmnapare

2) CymuIbHOM OarrHe

+ 3) HOTJIOTUTENHHOM OarrHe

4) anekTporiibTpe

12. B npousBoACTBe CEPHOM KHCJIOTHI HAa cTaguu Okucjaenuss SO2 nis
yBeJIMUeHHUs BbIX01a MPOAYKTA

+ 1) MOBBIIAIOT KOHIEHTPALMIO KUCIOpO/ia

2) yBEJIMYUBAIOT TEMIIEPATYPY

3) NOHMKAIOT JIaBJIICHUE

4) BBOZISIT KaTaM3aTop

13. TexHosoru4yecKM MPHUHLOMI «KUNALIET0 CJ0S» NPUMEHSAETCH B
NMPOU3BOJACTBE

1) ammuaka

2) MeTaHona

+ 3) cepHOM KUCIIOTHI

4) aroMUHUS



14. IIpu npou3BOACTBE AMMHAKA B Ka4eCTBE ChIPbS HCIOJIb3YyeTCsl

1) «cuHTE3-Ta3»

2) METaH U BO31yX

3) metan u okcua yraepoza (11)

+ 4) a30T ¥ BOAOPO.

15. BepHbl Jiu cjieayomme Cy:KAeHus 0 MPOU3BOACTBE aMMHUAKa?

A. B IpOMBIIIJIEHHOCTA aMMUaK MOJTY4YaoT B3aUMOJCUCTBUEM XJIOpHUIAa aMMOHUS U
OKCH/JIa KaJIbITUs

b. CunTe3 ammuaka B TPOMBIIUICHHOCTH OCYIIECTBISIETCA IO BBICOKHM
JaBJIEHUEM

1) BepHO TONBKO A

+ 2) BepHO TOJbKO b

3) BepHBI 00a CYXJIEHUS

4) 06a cyxaeHus] HeBEpHBI

16. Oneym — 310 pacTtBop

1) oxcuna cepsl (IV) B Boze

+ 2) okcupa cepsl (VI) B cepHOil Kuciore

3) okcuaa cepsl (IV) B cepHucTOil KHUCIOTE

4) okcuna cepsl (VI) B Boge

IIpakTnueckas padGora: Dkonoruyeckas O€30MACHOCTh TOCIEACTBUMN
OBITOBOI M  NPOM3BOJCTBEHHON  JEATEIbHOCTH  YEJOBEKa, CBSI3aHHAs C
nepepaboTKON BEUIECTB; MOUCK U aHAIM3 XUMUYECKOM MH(POPMALIMKU U3 Pa3IMYHbIX
UCTOYHUKOB (HayyHass W Yy4eOHO-Hay4Has JUTeparypa, CpeACTBa MAacCOBOU
uHpopmaiuu, cetb UHTEpHET U apyrue).

Pemienne  npodeccuoHaIbHO-OPUEHTUPOBAHHBIX ~ KEWCOB  HA  aHaIu3
uHGOpMAIIMM O TPOU3BOJCTBEHHOM JIE€ATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C
nepepaboTKON U MOTYyYEHUEM BEUIECTB, a TAKKE C HKOJIOTMYECKO 0€301aCHOCTHIO.

Pemenue:

MokeT BKJIHOYATh TEOPETUYECKYI0 M MPAKTUYECKYI0 YacTH, a Takxke paboTy C
autepatypoil. Llens paboThl — WM3y4UTh MOCIEACTBUS MEpepadOTKU BEIIECTB IS
AKOJIOTHYECKON 0€30MaCHOCTH M pa3padoTaTh MEPHI IO UX MUHUMH3AITUH.
Teopernueckasi 4acTb

B TeopeTnueckoit 4acTu MOXKHO pacCMOTPETh, HAITPUMED:

o IlocaencrBusi mepepadOTKH BelIECTB Jsl JKOJOIHMM — 3arpsi3HEHUE
OKpYyXarolienh cpenbl, JOJTOCPOUYHbIE M3MEHEHHs B skocucremax. Ocoboe
BHUMaHUE MOXKHO YACIUTh TOKCHYHBIM BBIOpOCAM W WX BIUAHUIO Ha
3JI0pOBbE UeJIOBEKa U OropazHooOpasue.

e MeToabl OHEHKM BO3ACHCTBHA HA OKPYKAWIIYKO cpeaxy —
KOJMYECTBEHHbIC M KAUECTBEHHBIEC TMOAXOAbl K W3YYCHHUIO TOCJIEICTBUMN
nepepadoOTKHU BEIIECTB.

o TexHosoruu ¥ MOAXOAbI IJIsl CHUKEHUS] TA30BO3AYIIHbIX BbIOPOCOB IIpU
nepepaboTKe BEIIEeCTB, BKIIOYAs MEXaHU3Mbl OYUCTKH U 3PPEKTUBHOIO
YIIPABJIEHUS OTXO/IaMHU.



YTuau3anu TBEPABIX OTXOA0B — JIYUIIWC TNPAKTHKA YTHIM3AlUA B
KOHTEKCTE TepepabOTKH MaTepHUalioB U UX BO3JCHCTBHE Ha 3KOJIOTHYCCKYIO
0€30I1aCHOCTb.

IIpoGsieMbl BTOPHYHBIX OTXOA0B — MX BO3JCHCTBUE HA NPUPOLY H
npearaeMble MyTH PEelIeHus: TOU MPOOIIEMBI.
Pexomennanuu N0 MHHUMM3ANMM  ymep0da —  [pakTHYECKue

pPEKOMEHAIUU 1T Pa3IUYHBIX CEKTOPOB HSKOHOMHUKH IO MHHUMH3AIUU
yiepOa oT rnepepadoTKu MaTepUaIoB Yepe3 BHEAPEHUE HOBBIX TEXHOJIOTUHN U
MOJIXOJIOB K YIIPABJICHUIO OTXO/IaMHU.

IIpakTHyeckas 4acrb
B npakTryeckor 4acTu MOXKHO BBIIIOJIHUTH, HAITPUMED:

AHaiu3 HHpoOpMANMHU O NPOU3BOJACTBEHHOW JESITEIILHOCTH YEJIOBEKa,
CBA3aHHOW C TEepepadOTKOM W TMOJIy4EeHUEM BEIIEeCTB, a TakKkKe C
AKOJIOTUYECKON 0€30MacHOCThI0. MOXHO HCIONB30BaTh KEHCHI € Y4ETOM
Oyaymieit nmpodeccrnoHaIbHOM 1eATEeTbHOCTH.

Pacuér TBEPABIX OBITOBBIX OTXOA0B — OCBOUTH METOAUKY pacuéra
OTXOJIOB OT JKM3HEACATEIbHOCTH 4YEJIOBEKAa M M3YYUTh METOIbl HX
yruim3zanui. Hampumep, MOXHO paccMOTPETh, KAKME BUbI OTXOJI0B OTHOCAT
K OBITOBBIM, Ha Kakue (QpaKkIuu AeNsTCS OTXOHbl, KaKOBbl HauOoiee
pacnpocTpaH&HHbIE ClTOCOOBI UX 00PaOOTKHU.

Pacuér koamnyecrBa TBEPABIX NMPOU3BOACTBEHHBIX OTXOA0B — W3Y4UTh
TEXHOJIOTMYECKHUE IPOLECCHI, POU3BOAAIINE TBEPABIE OTXOMBI, MOJICYUTATh
KOJIMYECTBO OTXOJOB M pacHpelesiuTh MX [0 BHJAM U HaIlpaBICHUSIM
JAIBHEUILIEr0 UCIIOIb30BaHUS.

AHAJIU3 XUMHU4YeCKOH HH(pOPMAIMU U3 PA3TUYHBIX HCTOYHUKOB — HAay4YHOU
U y4eOHO-HAy4yHOM JUTEPaTyphl, CPEICTB MaccOBOW HWH(MOpMaLUU, CETH
WuTepHer u apyrux. MOXHO OLEHUTh JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMalru, €€ COOTBETCTBUE MPABOBBIM U MOPAJILHO-3TUYECKUM HOPMaM.
IIpencraBienune pe3yjbTaTOB — HAlPUMEP, BHICTYIJICHUE C NIPE3EHTALIUEH,
B KOTOPOM MOXKHO NPEICTaBUTh pE3yJIbTaThl aHalu3a HHGPOPMAIUH U
c(hOpMyIMPOBATH BHIBOJIBI.

IHonck W aHaaM3 XUMHYECKOHM WH(OPMAMU MOTYT OCYLIECTBIATHCS W3
pa3IMYHBIX MCTOYHMKOB: HAay4YHOH M Y4e€OHO-HAy4yHOM JUTEpaTyphl, CPEICTB
MaccoBoi nHpopmanuu, cetu Mureprer u npyrux. Takke Ui moucKa XMMHUYECKON
uH(OpPMAIIUU MOYKHO HCIIONB30BaTh 0a3bl TaHHBIX.

Hayunasi m yueOHO-Hay4YHas1 JuTEpPaTYpa

HekoTropble HCTOYHUKN XUMHYECKOW HH(POPMALIUU B TUTEPATYPE:

IlepBu4HbIe HMCTOYHMKHM — CTaThbUd B HAYYHBIX JKYypHalaxX, IaTEHTHI
(aBTOpCKHE CBUJIETEIHCTBA).
BropuuHble MCTOYHUKH — CIpPAaBOYHBIE W3AaHUsA, O0030pbI, >KypHAabl

o030pHOr0 xapaktepa. Kuuru B obOnmactu xumuu (MoHOTrpaduu, ydeOHBIC
PYKOBOJICTBA) CO/EpKaT B rmepepabOTaHHOM BHJZIe UHQPOPMAIUIO, KOTOPAs
NIEPBOHAYAIHLHO TOSIBISIACH B HAYYHBIX CTaThsAX, MATEHTaAX W aBTOPCKHX
CBUJIETEIbCTBAX.



o PedeparnBHble KypHaJBl — B HUX I[IEPBOMCTOYHUKU IIPEICTABIICHBI
KpaTkuMu  pedeparamMu U OMOIMOrpapMUECKMMH  CCBUIKAMHU,  OHH
YIOPSIOUEHBI U KJIACCU(UIIUPOBAHBI.

Jliig morcka MHPOPMALIMA MOXKHO UCIIOJIb30BATh!

o bubauorpaguyeckue KatajJoru — IOMOTralOT HAUTH COOTBETCTBYIOIIYIO
KHHTY.

o IlpeaMerHble yka3areau pedepaTMBHBIX KYPHAJOB — IIOMOTAIOT HAWTH
pedeparsl U OpUTHHAIBbHBIE PA0OTHI, MOCBALIEHHBIE TAHHOMY BOIIPOCY.

o DJHIHUKJIONECAUM M CIPABOYHBbIC U3AAHUS 10 XMMUU — B HUX COAEPMKATCS
CBEJCHUSI O CTPOCHMM M CBOMCTBaX BEUIECTB, METOAAX pa3leieHus u
OTIpE/ICIICHHS] BEIIECTB.

CpencrBa MaccoBoil nH(popMaIUU

Bonpocsl XuMuUM MOTYT OCBELIAaThCA B Tra3eTax M IKypHaJaX XUMHUYECKOU
npobnemaTuku. OHAKO BaKHO aHAIM3UpOBaTh coodmenuss CMU, Tak kak 4acto B
HUX JaETCs HETIOJIHAs WM HeZocToBepHas nHdopmanus. Hanpumep, B cooOmieHMsIX
MOTYT OBITh OIIMOKHM, CBA3aHHBIE C €CTECTBEHHOHAay4YHOM HErpaMOTHOCTBIO
aBTOpPOB. B 3TOM cilydae pekoMeHIyeTcsl pOaHAIU3UPOBATh CBEACHUS, 100MBAsCh
apryMEHTUPOBAHHBIX  OTBETOB,  KAaCAlOUIUXCSd  W3Y4aeMOIO  SIBICHHS U
JOCTOBEPHOCTU MH(OPMALIMOHHOTO COOOIIEHUSI.

Cerb UHTEpHET

Jlnia mourcka Xxumudeckon nHpopManuu B ceth IHTEpHET MOKHO MCIIOIb30BaTh:

o IlouckoBbie cepBuchl — Hanpumep, Chemicalize, KOTOpbIN MO3BOJISET
HAalTH  XMMHMYECKYI0O HH(OpMAIMI0O Kak Ha  CHEUAIU3HPOBAHHBIX
XMMHUYECKUX pecypcax, Tak U Ha OOBIYHBIX, HECTICIIMATU3UPOBAHHbIX.

o CnpaBounuku BemecTB — Hamnpumep, CharChem, koTopslii comepKuT
Ha3BaHMS BEUIECTB W OMNHUCAHUS XUMHUYECKUX ¢GopMyn (B TOM 4YHUCIE
CTPYKTYpHBbIE U cKelleTHble (Gopmyiibl). [l MOMCKa HYXHO BBECTH 4acTh
Ha3BaHUS WA POPMYITY.

o Meracaiitbl — COOpPHHUKHM CCBHUJIOK Ha BEO-CTpaHMIIbl, KOTOpPbHIE COAEpKaT
uHpopmaruio no xumuu. Hampumep, Organic Chemistry Resources
Worldwide — unpopMaImoHHbII LIEHTP 10 OPraHUICCKON XMMHUH.

IIpu noucke MHpOpPMALMK Ba)KHO YYUThIBATb MHOrooOpazue (opM OTOOpakeHMsI
BEIIECTBA — B TEKCTOBBIX JOKYMEHTaX U B 0a3axX JaHHBIX OJHO U TO € BEUIECTBO
MOTYT OTOOpaXaTbCsl MHOTOYMCIEHHBIMU CITIOCOOAMH.

ba3bl 1aHHBIX

JI1st morncka XMMHUYECKOM MH(POPMAIIMU MOKHO HCITIOJIb30BATh, HAIPUMED:

o ba3pl pamnbix CAS — mHamnpumep, CAS Registry, kotopasi comepK uT
CBEJICHUS 000 BCEX XUMHUUYECKUX BEIIECTBAX, OJIHO3HAYHO
UACHTU(GUIIUPOBAHHBIX PErUCTpaiMOHHOM cuctemoii CAS.

o MHNudopmannonno-nonckopyw cucremy SciFinder — B Hell pa3menieHsl

0a3pl gaHHbBIX 1Mo xumuu: Oubmmorpadguueckue (CAPlus), cTpykrypHO-
xumudeckue (Registry), cnpaBounsie (ChemCats) u apyrue. B 6a3ax maHHbIX
BO3MOYKEH MOUCK IO CTPYKTYPHBIM (OpMYyJiaM COETUHEHHH, MOJIEKYISPHBIM
dbopmynam, TPUBHATBHBIM, TOPTOBBIM U XUMHYECKUM Ha3BaHUSIM.



e Omnuaiin-cerb 0a3 agaHpbIXx STN International — oOecmeunBaer
JI00ABHBIA JOCTYN K OMYOJMKOBAHHBIM HCCJIEIOBAHUSAM, KYpPHAILHOU
JuTeparype, MmareHTaMm, CTPYKTypaMm, IOCIEI0BaTEILHOCTSIM, CBOMCTBAM U
npyruMm naHHbpIM. B STN International ecTb BO3MOXXHOCTH TIOMCKa BEILIECTB
10 CTPYKTYpPE, CBOMCTBaM, IMOCJIEI0BATEILHOCTH M HA3BAHUIO XUMHYECKOTO
BEIICCTBA.

IIpu pabote ¢ 6a3aMH JaHHBIX BAXKHO YUUTHIBATh, UTO TPAHUIIBI MEXIY Pa3HBIMU
TUnamMu 0a3 TaHHBIX YCIOBHBI — 0a3a MOXET COAEPKaTh OJJHOBPEMEHHO CBEJICHUS
0 MOJIEKYJISIPHON M KPUCTAJUIMYECKOW CTPYKTYpaX, CIIEKTPbl, YUCICHHBIE 3HAYCHUS
(UBUKO-XMMUYECKUX BEJIMYHMH, TEKCTOBBIE OMUCAHUSI XUMUYECKUX CBOMCTB.

Pewenue npogeccuonanvno-opuenmuposannvix Kelcos Ha aHAIU3 UHGOpMayuu o
NPOU3B00CMBEHHOU O0esmelbHOCMU Yel08eKd, C8iA3AHHOU ¢ nepepabomkol u
NOJIyYeHUueM 8eujecms, ad makice ¢ IKOI02UYeCKol 6€30naACHOCMbIO.

Pemienne mnpodeccHOHATBLHO-OPUEHTHPOBAHHBIX KeEHCOB, CBA3AaHHBIX C
nepepadoTKOl W TMOJYYeHHEM BellecTB, a TakKkKe ¢ JIKOJIOrH4ecKou
0e30IaCHOCTBIO, 3TO YacThb OOYYEHHS MO JUCHUIUIMHE «XuUMUs». Takue Kenchl
MOTyT OBITh HampaBJIeHbl Ha aHaimu3 WHGOpPMAMK O IPOU3BOJICTBEHHON
NESTENbHOCTH 4YeJOBEKa B 3TOM cdepe, BBIABICHUE NPOOJIEM U MPEAJIOKEHHE
PEKOMEHJAIUH 1O YIYUYIIEHUIO 3KOJIOrMUeCKO 0€30M1aCHOCTH.

Keiicbl MOTYT OBITH CBSI3aHBI C PA3HBIMU ACIIEKTAMHU:

o IlpombimuieHHbIe CHOCOOBLI TOJAYYEeHUS] XHMHMYECKMX BellecTB (Ha
IpUMeEpE MPOU3BOICTBA AMMHUAKA, CEPHOW KUCIIOTHI).

o JKoJIOTMYecKHe PUCKHU B IIpoLEcce MepepadoTKU OTXOA0B, aHAJIN3 METO/I0B
YIPABIICHUS STUMH PUCKAMH.

o CoorBercTBHE AeSITeJIbHOCTHU npeanpusiTui TpeOOBaHUSIM
3aKOHOJATENbCTBA M0 OXPaHE OKPY>KAIOIIEH Cpebl.

e  JKOJOrHYEeCKHH CJIe] MPOU3BOACTBA U METO/IbI €70 CHUXKEHUS.

IIpuMepsI KelicoB
Hekoropslie TeMbl IpoecCHOHATIEHO-OPUEHTUPOBAHHBIX KEMCOB:

e AHaJIU3 NPOU3BOICTBEHHOM /1eATEJIbHOCTH XMMUYECKUX NPpeINnpUATHI U
UX BIMSHUS Ha OKPYXKAIOUIYI0 cpeny. 3ajadya — BBISIBUTH COOTBETCTBHE
NESTENbHOCTH TPEANPUATUN DKOJIOTUYECKUM CTaHJapTaM W pa3padoTrarh
PEKOMEHJAIMY 10 YIYUIIEHHIO YKOJIOTMYECKOW 0€3011acCHOCTH.

o DJKOJOrMYecKHe acCNneKThbl UCIMOJb30BAHUS IUIACTHKOBBIX MATEPHATIOB U
nepepaboTku miaactuka. Hy)XHO mpoaHaau3upoBaTh MpoLEcchl NepepadoTKu
IUIACTUKA, BBIABUTH MPOOJIEMbl M  pa3pabdoTaTh PEKOMEHJAUWU IO
YJIYYILLIEHUIO 3KOJIOTUYECKON CUTYALHH.

o JKOJOrMYecKMil aygIUT U €ro pojb B O0OECIEYEHHH 3KOJOTHYECKON
O0ezonacHoctu  mpeanpustuil.  Heobxomumo — ucciaenoBaTb — METOJBI
MPOBEICHUSI ayAuTa, BBISIBUTh €r0 BIMUSHUE HA YIYUYIIEHUE SKOJOTHYECKON
CUTYalUHU.

o JKOJOrMYeCKH#l cJieJ NMPOU3BOACTBA M METOAbI €ro CHkeHusd. HyxHo
UCCIIEI0BATh MIOHSITHE HKOJIOTHYECKOTO ciena IIPOM3BOJICTBA,



POAHAIM3UPOBATh  METOJAbl  CHWKEHUS  HETaTUBHOTO  BO3JCHCTBUS
IIPOU3BOJICTBA HA OKPYKAIOIIYIO CPENY.

MeTtoauka peuieHust

IIpu perieHun KeMCcOoB MOKHO UCIIOIB30BATh CIEAYIOLIUE ITOAXOIbIL:

o AHamm3 curyauum. HyXHO BBISIBUTH NPUYMHHO-CIEACTBEHHBIE CBSI3U,
3aKOHOMEPHOCTH U IIPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHUSX.

o BbiiBu:xkenue rumore3nl peuieHus. HeoOxonumo HaTH apryMeHTBI ISt
NIOKa3aTeNbCTBA CBOMX YTBEPXKICHUW, 3a0aTh IlapaMeTpbl W KPHUTEPUH
peneHus.

o AHAIM3 NMOJYYEHHBIX Pe3yJbTaToB. HyXHO KpUTHMYECKH OLEHHUBATh MX
JNOCTOBEPHOCTD, IPOTHO3UPOBATHh N3MEHEHUE B HOBBIX YCIIOBHUSIX.

o IlpeacraBienue pe3yabTaroB. Pe3ynpTarel pemieHuss KEHWCOB MOXKHO
IIPEACTAaBUTh B BUJE BBICTYIJIEHUS C IPE3CHTALUEH.

Takyke MOXHO MCHOJIB30BaTh KEHC-METOJ — METOJ aHajdu3a CUTYallMH, KOTOPBIU
MO3BOJISIET UMHUTHUPOBATh PeajbHOE COOBITUE U HAXOAUTh CIOCOOBI ONMTUMAIHLHOTO
pelIeHus TpoOJIEMBbI.

Pecypcbl

JI71s1 MOATOTOBKY K PEIIEHUIO KEMCOB MOKHO MCITOJIb30BaTh:

o Hayunyio u yueOHO-HAy4HYIO JuUTepaTypy. B Hell conepkarcs cBeieHUs O
CBOICTBaX, COCTaBe, MOJYYEHHH U 0€30IIaCHOM HMCIOJIb30BAHUM BaXKHEHIINX
HEOPraHMYEeCKUX M OpraHMYeCKHX BEUIECTB B OBITY M IPAKTHUYECKOM
NEeATEIIbHOCTU YEJI0BEKa.

o MHNudopmanuoHHbIe pecypchbl pa3HOTO XapakTepa: MeYaTHbIE U DJIEKTPOHHBIE
U3JIaHus, MHTEpPHET-cailThl, 0a3bl AaHHbIX. HyXHO wHckath, mondupats u
U3y4aTh MaTepua, CTPYKTYpUpPOBATh MOJIy4aeMyr0 HH(POPMAIHIO.

o MerTonuueckue Marepuagbl [0 pasgeny «XuMus B OBITY U
IIPOU3BOJCTBEHHON JESTEIBHOCTH YEIOBEKAY.

3agaun-Kencebl

Keiic Nel. «XJu10op B :KM3HHU 4eJ10BEKa»

B SInonun o0beanHeHHbIMU cuiiaMu HallMoHalbHOrO MHCTUTYTA 340POBbS U
IIpedextypHoro yHuBepcutera CHI3yOoKHM OBUIO MPOBEIEHO HCCIEIOBAHMUE.
VYueHble BBIACHWIHM, YTO ECTECTBEHHBIE OPraHUYECKHE BEUIECTBA BCTYIAIOT B
PEAKIUIO C XJIOPUPOBAHHOM BOJMOIM M3-110J KpaHa, 00pa3ys OMACHBIE COEIMHEHUS,
KOTOpPBIE MOT'YT CIIY’KHTh IIPUYMHOU paka. Takue coennHeHus HaszbiBaroTcs MX, To
ecTb «MyrtareH ukc» uim «Hen3BeCcTHbIN MyTaren.
3aganus:

1. Ipennoxute cnocoObl YMEHBIIEHUS SIAOBUTOIO BIMSHUS XJIOpa B MUTHEBOW BOJIE
Ha OpraHu3M YeJIOBEKa.

2. Ucxonas u3 cBoel AKU3HEHHOW MPAKTUKU, PUOIU3UTEIILHO PaCCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJABI BBl HCIIOJIB3YETE B TEUEHUE THA U I KAKUX LETIen?

3. Kakue opransl yenoBeka OoJblIe BCETO CTPAAAlOT OT BO3JIEHCTBUSA XjIopa?

4. Kak BIMs€eT XJOpUpPOBaHHAS BOJIa HA YEJIOBEKA P KyNaHUH?

5. Haiimute JOMONHUTENBbHYIO HMHPOpPMALMIO O 3aMeHe XJopa Mpu
o0e33apaKuBaHUHU BOJIBI.



6. Uccnenyiite paznuuHble TOBapbl ObITOBOM XuMHUM B cBOEéM nome. CocTaBbTe
CIIMCOK XJIOPCOAEPKAIIMX COSTUHECHUH, YKAXKUTE MEPbl 0€30MIaCHOCTH TIPH padOTE C
HUMH.

Keiic Ne2. «BogopoaoMoomaun — mar B Oyayiee»

ABtromoOum Honda FCX Clarity Ha BOAOpPOIHBIX TOIUIMBHBIX 3JIEMEHTAX
ezt mo noporam EBponsl ¢ 2009 roma. B 2011 rony Honda npucoenunnnace
eBporeiickomy maptHepcTBy sKkosiormunoi sHeprum (Clean Energy Partnership),
MOCJIe 4YE€ro BbIBEJAa Ha TMEPBbIM IUTAH MPOU3BOJCTBO JKOJIOTHYECKH YUCTHIX
apromoOmieit. A Ha Ilatom MockoBckom MexayHaponHoM aBTocamoHe BA3
MpEICTaBUI CBOIO HOBUHKY «Jlama-AHTA1» ¢ OauiloHaMu BOJOPO/ia U KUCIIOPO/Ia.
3apanusn:

1. Tlouemy MHOrHME aBTOMOOWJILHBIE KOMIIAHUM pa3pabaThIBAIOT aBTOMOOWIIH,
paboTarolue Ha BOAOPOIHOM TOILTUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOUJIEH, pabOTArOIINX HA YTIIEBOAOPOTHOM TOILIUBE,
BJIMSIOT Ha 3/10POBbE YeIOBEKa?

3. Kakue «+» u «—» Bbl BUJIUTE Y BOJIOPOIOMOOHIICH?

4. Haiinute DOMOTHUTEIbHYIO HHPOPMAITUIO 00 UX YCTPOHCTBE.

5. Eciu B Bailiell ceMbe WM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIM, MOACUHUTANTE,
CKOJIBKO TMPHUOJU3UTENILHO JIMTPOB O€H3MHA, ra3a M Kakod MapKH HCIOJb3YeTe
€KETHEBHO.

6. Kakue BemiecTBa 1 B KAKOM KOJIMYECTBE MOT'YT HAXOJUTHCS B BBIXJIOMHBIX Ia3ax
BaIllX aBTOMOOMJICH?

Paznen 9. UcciienoBanne U XuMU4eCKHid aHAIU3 00beKTOB OMOC(hepbl

Tema 9.1.0cHOBBI J1a00pAaTOPHOM NPAKTUKA B  NPodeccHOHAIbHBIX
Jladoparopusx

dopma TeKylIero KOHTPOJS — TpakThuyueckas pabora, JabopaTopHas paboTa,
JIOKJIaJ] C PE3CHTAUEN

Konx kontpoaupyemoit kommerenuuu: OK 01, OK 02, OK 04, OK 07
IlpakTnueckass padora: BpINOJHEHHWE THUIIOBBIX pAacyeToOB MO TEMATHKE
AKCIIEpUMEHTA (BBIXO/ MPOJIYKTA PEaKlui, Macca HaBECKH, 00BbEM PACTBOPHUTEIS).
OO0paboTka JaHHBIX, aHAJIU3 U OLEHKA UX JOCTOBEPHOCTH (BBIYMCIECHUE CPEIHETO
3HAYEHHUS SKCIEPUMEHTAIBHBIX JIAHHBIX, TOIPEIIHOCTH).

[IpencraBienue pe3yabTaTOB »HKCIEPUMEHTa B paznudyHoi ¢opMme (Tabnuiia,
rpaduK, OTYET, TOKIA, MPE3CHTAIIHS).

JlabopaTopHas pabora «OCHOBBI 7a0OPATOPHON MPAKTHKN.

JlabopaTopHast mocyaa M XUMUYECKHME peakTuBbl. OCHOBHBIE J1TaOOPATOPHBIE
orepanuu.

JlabopatopHoe obOopynoBaHue. TexHMKa O€30MacHOCTH U IpaBwia padOThI
(moBeneHus1) B 1ab00paTopuu.

TeMbl 1151 TOKJIAI0B € MPe3eHTaIu el
JlaGoparopHas ocyia ¥ XMUMHUYECKUE PEaKTHUBHI.
OcHoBHbBIE J1a00OpaTOPHBIE OMEPAIIUH.
JlaGopatoproe 060pyI0BaHuUE.



TexHunka 6€30MacHOCTH U IpaBujia padoThI (TIOBEACHUS) B TaOOpaTOPHH.

Tema 9.2. XumMmnuyecknid aHaJIn3 NPood BOABI

dopma TeKylIero KOHTPOJS — TMpakThueckas pabora, JiabopaTopHas paboTa,
JIOKJIAJT C MIPE3CHTAIUEN

Kon xourpoaupyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTuyeckas padora: CrnocoObl BbIpaXEHUS KOHIEHTPAIUU PACTBOPOB:
MaccoBasi J0Jsl PACTBOPEHHOI'O BELIECTBA, MOJISIpHAs U MOJISUUIbHAS KOHLIEHTPAIUU.
Tutp pactBopa. Pemienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
pacyeT KOHIEHTpAIlUi 3arpsi3HSIONIMX BEIIeCTB U HMX CpPaBHEHUE C TPEAeSIbHO
nonyctuMbiMu KoHUeHTpauusamu (IT1K).

Onucanue:

[IpakTrueckass paboTra MOXET BKJIOYATh HM3YUYEHHE OMNpENENICHUNH ITUX
MOHATUH, GopMyn UIsi pacuéra M MPUMEPOB pemieHUs 3amady. Huke mpuBeeHBI
uaeu 11 paboThI.

MaccoBas 0.9
MaccoBasi 10151 pPacTBOPEéHHOro BemecTBa (®) — 3TO OTHOIIEHHE MAaCChI
PacTBOPEHHOIO BEMIECTBA K MAcCe BCEro pactBopa. MOXKET BBIPAXKATHCA B JIOJIAX
€IMHUIBI UK B MIPOLICHTAX.
Ipumep pacuéra: B 180 r Bombl pactBopmin 20 r moBapeHHoi comu (NaCl).
HyxHo onpenenuTs MacCoBYIO JOJIIO COJIM B MMOJIy4EHHOM pacTBope. PemeHue:

1. Haiitu maccy pactBopa: mp-pa = ms-Ba + mp-ist =20 r + 180 r =200 .

2. Paccuntarh MaccoByIO OO COJHM B JOJSIX €AMHMIBI: ® = MB-Ba / mp-pa =

20r/200r=0,1.

3. Tlpu nHeoOxomumocTu niepeBecTd B mpoteHTh: ®% = 0,1 x 100% = 10%.
Oter: maccoBas nons xaopunaa Harpus cocrasiuser 0,1 wmm 10%.
MossipHasi KOHIEHTPAaL U
MouisipHasi KOHUeHTpauusi (MOJISIPHOCTB) — 3TO YHUCJIO MOJIEH PaCTBOPEHHOTO
BenlecTBa B 1 juTpe pactBopa. Beipakaercs B mousb/n. MHorga obOo3nauaercs
oykBoit M, wmampumep: 0,5 M NaOH o6o3Hawaer pacTBOp C KOHIIEHTpAIHEH
ruapokcuaa Hatpus 0,5 MOJb/.
®opmyaa pasa Beruuciaenus: Cm = n/V, rie n — KOJUYECTBO PACTBOPEHHOTO
BELIECTBA B MOJIAIX, V — 0OBEM pacTBOpa B JIUTPAX.
MosiibHAS KOHLIEHTPAIUS
MousijibHAsE KOHIeHTpanus (MOJSUIBHOCTh) — 3TO YUCJIO MOJEH pacTBOPEHHOTO
BemiecTBa B 1 Kr pacTBopurerns (a He pacTBopa). BeipaxaeTcs B MOJB/KT.
dopmyiaa s BBIYMCIEHHS: M = n/m, re n — KOJUYECTBO PACTBOPEHHOTO
BEIIECTBA B MOJIX, M — Macca pacTBOPUTEIA B K.
IIpuMep pacuéra: Hy)KHO ONPEAEIUTh MOJSIIBHOCTh PacTBOpa, MOJYYEHHOTO MPHU
pactBopenuu 5 T ykcycHou kuciotbl C,H,O, B 1 1 3Tanona. [lnotHOCTE 3TaHOMA
paBHa 0,789 r/mn. Pemienne:

1. Yucno mone#t ykcycHout kucioTel B 5 1: 5,00 T/ 60,05 r/mons = 0,833 mous

C2 H4,0z.

2. Macca 1 nmaTanona: 1,000 1 x 0,789 xr/n = 0,789 xr 3Ta”HoNa.



3. MonsnbHOCTh mosydeHHoro pactBopa: 0,833 mons / 0,789 kr pacTBOpHUTENS
= 0,106 moab/Kr.

Turp
Turp pacTBOpa — 3TO Macca pacCTBOpPEHHOIO BelecTsa B 1 Mit pactBopa. Ennanna
U3MEpeHus — I/cM?, I/MIL
®opmyna aas pacuéra: T = m(B-Ba) / V(p-pa), rme m(B-Ba) — wmacca
pPacTBOPEHHOIO BEIIECTBA, T, V(p-pa) — o0muit 00bEM pacTBOpa, MIL
IIpuMmep pacyéra: Hy)KHO pacCUMTaTh TUTP PACTBOPA, €CIIA Macca pacTBOPEHHOTO
BemectBa — 0,2 T, a 006¢M pactBopa — 250 M. Pemenue: TNaOH = 0,2 / 250 =
0,0008 r/mur.
BakHo: TUTp — 3TO YaCTHBIN Cily4ald MacCOBOM KOHIIEHTPALMU, U B COBPEMEHHOM
AHAIUTHUYECKON XUMUU PACYETHI C IPUMEHEHUEM TUTPOB BEAYT PEIKO.

JlaGopaTopnas padora: 1. (1) HccnemoBanne XMMHUYECKOTO cOCTaBa Mpod
BOAbl. PelieHne -SKCIEepMMEHTATIBHOW 3aJadyd Ha BBISBICHUE BPEMEHHOM U
MIOCTOSIHHOM ECTKOCTH BOJAbl. OILlEHKa BEPOATHOCTH YCTPAHEHUS BCEX BHUOB
KECTKOCTH B JIOMAIIIHUX YCIOBUSX.

MoxeT BKIIOYAaTh TEOPETUUYECKYID YacTh, HCHOJIb30BaHUE O0OOPYyIOBaHMUS,
METOJIUKY MTPOBEICHUS K 00paOOTKY pe3yIbTaTOB.

Teopernyeckast 4acThb
KécTtkocTh BOABI — XapaKTEPUCTHMKA KadecTBa BOJIbI, IOKa3bIBaeT oOIIee
COJIEp)KaHME COJIeH KaylbIMs U MarHus. Pa3nuyaior BpeMeHHYI0 (KapOOHATHYIO) U
NOCTOSIHHYIO (HEKapOOHATHYIO) HKECTKOCTD:

« BpemenHasi KEcTKOCTb OOYCJOBJIEHA TPUCYTCTBUEM THAPOKAPOOHATOB
KQJIbLIUS U MarHus, MOYTH MOJIHOCTBIO YCTpaHsieTcs Npu KunsiueHuu. [lpu
KUISTYEHUW PACTBOPUMBIE THUJIPOKAPOOHATHI MEPEXOJAT B HEPACTBOPHUMBIC
KapOOHATHI, 1 )KECTKOCTh BOABI YMEHBITIACTCS.

o IlocTosiHHAsT “KECTKOCTH BBI3BIBAIOT XJIOPHUJBI, CYIbhaTbl U HUTPATHI
KaJIbIIUSI 1 MarHusl, MpU KUTISTYCHUHU OHA HE YCTPAHSIETCHA.

O0mas KECTKOCTHL — CyMMa BPEMEHHOUM M MOCTOSIHHOM KECTKOCTH. 10 3HaueHno
KECTKOCTH YCTAaHABIMBAIOT KauecTBO Boabl: 0—4 mMMonb/n — wMsrkas, 4-8 —
cpenneit xxéctrkoctu, 8—10 — xEcTkas.

OueHka BEepOSITHOCTH YCTPAHEHMS KECTKOCTH B JOMAIIHUX YCJOBUSX MOXET
BKJIFOYaTh PACCMOTPEHUE METOAOB YCTPAHEHUS PA3HBIX BUJOB KECTKOCTH:

o Meron kunNAYeHHS] — TO3BOJISIET YCTPAHUTh TOJBKO BPEMEHHYIO
KECTKOCTb.
o Xumnueckas o0o0pa0doTka BOAbI (pPeareHTHbId MeETO0J) — I03BOJISIET

YCTPaHUTh KaK BpPEMEHHYKO JKECTKOCTh, TAaK M TMOCTOAHHYIO. Boja
oOpabaTheIBaeTCs CIENUAILHBIMU peareHTamMu, oOpa3ylIIUMU C HOHAMHU,
BBI3BIBAIOIIMMHU KECTKOCTD, MAIOPACTBOPUMBIEC COCTUHECHUS.

o MHoH000MeHHBIH MeTOJ — OCHOBaH Ha CIIOCOOHOCTH HEKOTOPBIX BEIIECTB,
HE PACTBOPHMBIX B BOJAE, CTEXHMOMETPUUECKH OOMEHHBATh CBOM HOHBI Ha
WOHBI BHEITHEH cpebl (BOJIbI, pPACTBOPOB JICKTPOJIUTOB).

OoOopynoBanue
Jlst mpoBeieHust paboThl MOTYT UCIIOJIB30BATHCS:



IIpo6s1 Boabl s anHanm3a. [IpoObl TOMENIalOT B CTEKJISHHYIO WM
IUTACTUKOBYIO TIOCYAY, TMpOOBbI, coaep:Kallie B3BEIICHHBIC BEIIECTBA,
bunbTpytoT yepes meMOpaHHbl QuiIbTp 0,45 MKM UM OyMaKHBIA (QUIBTP
«CUHSIS JICHTa».

PeakTuBBI:  CTaHZAPTHBIM  pacTBOpP TpWwiIoHAa b  SKBUBAJIEHTHOM
KOHIIEHTpAIlMK, HWHAUKATOp  (Hampumep, DJPUOXPOMOBBIA  YEPHBIN),
ammuauHbIi Oydepnsriii pactBop ¢ pH 9-10.

Oo6opynoBanue: Oropetka Ha 25 cm?, nunerka Mopa Ha 10 com®, 3
KOHWYeCcKue Kojobl Ha 250 cm?, mepHast konba Ha 100 cm?.

MeTtoauka npoBeaeHus
IIpuMep MeToaUKH onpeae/ieHUs 001Iel KECTKOCTH BOAbI:

1.
2.

B tpu xonnueckue konds1 0T00path mo 100 cm?® aHanmu3upyemMon mpoosI.
Jlo6aBuTh B Kaxayro koidy mo 10 cm® ammuadnoro OydepHoro pactBopa u
UHAMKATOpa, nepememniath. [Ipobda okpammBaeTcss B MHTEHCUBHBIN BUITHEBBIN
IBET.

TutpoBaTh pacTBOpOM TpHJIOHa b SKBUBaJICHTHOW KOHIIEHTPAIIUU MEIJICHHO
0 KalusiM 10 I[epexoja BHUIIHEBOM OKPAacKH B TEMHO-CHHIOIO, HE
VCYE3AIONYI0 B TCUEHHUE 2 MUHYT.

IIpumep MeTOAMKH onpeaeeHUs] BpeMEeHHOM KECTKOCTH .

1.

2.

B 6ropetky ¢ nomomibto BopoHkn HaiuTh pactBop HCI ¢ konnentpauueii 0,1
Moib-3kB/1 (0,1 H.). BropeTky ycTaHOBUTB Ha HYJIEBOE JEJICHUE.

B tpu ko0n6b1 Hamuth mo 100 mu BomompoBogHON BoOMbl. OOBEM BOJIBI
OTMEPATH OOJBIIMM MEPHBIM IIIMHAPOM. B Kaxayro konldy 100aBUTh 1Mo 2—
3 KamwM MHAMKATOpa METUJIOBOTO OPaHXKEBOT0, COJAEPKHUMOE KOJIO
EepPEMEIIATh.

Boay TuTpoBaTh COJISIHOM KHUCIOTOM: MPUIMBATh KUCIOTY U3 OIOpPETKH MO
KaIlIsIM K BOJIE JJO U3MEHEHUSI OKPACKH MHJIUKATOpa OT XKENTON 10 OpaHKeBO -
po3oBoit. Comepkumoe KOJIOBI TIPU ITOM TOCTOSHHO B30alThIBaTh, YTOOBI
KUIKOCTH TMepeMelnBainch. @UKCUpPOBaTh 00bEM KHUCIIOTHI, MOLIEAIECH Ha
TUTpOBaHHE. TUTPOBaHUE MOBTOPUTH €IIE 2 pasa.

O0paboTka pe3yJbTaToB
Hexoropsbie 3Tanbl 00padoTKH pe3ybTaTOB:

Pacuér oOmieii xécTkocTM MO MaHHBIM TuUTpoBaHUs. OOmas XECTKOCTh
OLICHUBAETCSI CYMMOW MMOJIb-3KBUBAJICHTOB HOHOB KaJblIUS M MarHus,
conepxamuxcsa B 1 murpe. OAUH MMOJIb-3KBUBAJIEHT *KECTKOCTU OTBEUYAET
conepkannio 20,04 mMr/m noHOB Kanmbiiust wid 12,16 Mr/1 HOHOB Maraus.
Pacuér BpeMeHHOH KECTKOCTU. BpeMEHHYIO )KECTKOCTh paCCUUTHIBAKOT I10
dopmyne: Kep = ca(HCl) x Vep(HCI) x 1000 / VBomsl, rae Xsp —
BpeMeHHasi kécTkocTh Boabl, c3(HClI) — MomsipHas KOHIEHTpalus
skBuBaiienTa HCI, Vep(HCI) — cpennunit 066ém pactBopa HCI, momenmmit
Ha TUTPOBaHUE, VBOJbI — O00BEM BOIbI, B3ITOM HA TUTPOBAHUE.

OneHka BepPOSATHOCTH YCTpaHeHusi xkécrkocTu. Hampumep, MOXHO
paccMoTpeTh, HACKOJIBKO A()(PEKTUBHO KHUISUCHUE YCTPAHSET BPEMEHHYIO
HKECTKOCTh, W HACKOJIBKO — TIOCTOSIHHYIO. Takke MOXHO OIIEHUTb,



HAaCKOJIBKO peaFeHTHBIﬁ MCTOA TIIO3BOJCT YCTPAHUTH KaK BPCMCHHYIO
)KéCTKOCTB, TaK U IIOCTOSHHYIO.

JlaGopaTopHasi padora: 1. (2)
OnpenesieHne ;KeCTKOCTH BOIBI.

Ieab padoThl - MPOBEACHUE aHAIN3A BOJBI HA )KECTKOCTb.

JKecTkoCcTh - OIWH W3 TEXHOJOTMYECKHX TIOKa3aTeeH, MPUHATBIX IS
XapaKTEPUCTHUKHN COCTAaBa U KA4e€CTBA MPUPOTHBIX BOJI.

XKecTkoii Ha3BIBAIOT BOJAY C TIOBBIIICHHBIM  COJICP)KAHUEM  HOHOB
Ca?* u Mg?*.

Cymma koHUeHTpanuii nonos Ca?t u Mg?*tapisercs KomM4ecTBEHHON Mepoii
KECTKOCTH BO/IbI,

XK = C(Ca?*) + C(Mg?h)
M3MepsioT JKeCTKOCTh YHCIIOM MIJIMMOJICH SKBHUBAICHTOB HMOHOB JKECTKOCTH
(Ca?* u Mg?*) B 1kr BobI (MMOJIB/KT).

B cBsi3u ¢ TeM, YTO MJIOTHOCTH BOJBI OM3Ka K €IUHUIIE, )KECTKOCTh MOXHO
U3MEPSITH B MMOJIb/IM WJIM MMOJIB/JI,

[Tpu pacyeTax, CBSI3aHHBIX C )KECTKOCTBIO BOABI, CIIEIYET YUUTHIBATh, YTO
3(Ca?*) = 1/2Ca%t u 3(Mg?*) = 1/2Mg?*

M,(Ca?t) = 1/2Mu (Ca?*) = 20r /Mosib 1
M,(Mg?*t) = 1/2M u (Mg?*) = 12r /mMoJb
rae M, - MmonbHas Macca MOHA.

Hanpumep: 0,2r - 510 macca 0,01 monb nmi 10 MmMons sxBuBanenTos Ca?™.
Paznuuatot sxxectkocTs Bojbl 00myto K,, kapooHatHyro (BpemeHHyto) K, u
Hekap6onarnyro XK.

B cBsi3u ¢ Tem, 4TO B BO3yXe JOCTaTOYHO Bennko conepxanue CO,, B mpupoaHoOn
BOJIE €CThb pACTBOPUMBIM JIHOKCUI yriepona. I[Iporekaer B3auMoAeHCTBHUE
CO, c H,0:

CO, + H,0 = H,C0; = H* + HCO3,

pe3yJpTaTOM  KOTOPOro  sIBIseTcss  oOpa3oBaHWE  THIPOKApOOHAT-MOHA.
Konnenrpanus uonos Ca?t u Mg?t B Boje, DKBHBaJIEHTHas COAEPKAHUIO MOHA
HCO;, ompenenser KapOOHATHYIO >XKECTKOCTh BOJNBI, a KOHIIGHTPAIUS HOHOB
Ca?* u Mg?t |, okpupanenTHas BceM mpouuM anumoHam (SO3 ,Cl uT.pn.), -
HekapOoHaTHyr0. CymMMa kapOOHATHON M HeKapOOHATHOW J>KECTKOCTH COCTaBJISICT
OOIIYIO KECTKOCThH BOJIBI.

Takum 00pa3oM, BpeMEHHasl >KECTKOCTH BOJBI BBI3BIBACTCS TMPHUCYTCTBHEM
ruapokapoonatoB - Ca(HCO3)2, Mg(HCO3)2 nocrosiHHas >KECTKOCTh BbI3BaHa
IIPUCYTCTBUEM B Bojie Cynb(paTos u xmopunos Ca’tu Mg?t .

[Ipn KOHTpOJIE KayecTBa BOABI ONPEICISIIOT €€ HKECTKOCTh. s onpeneneHus
o0IIel KECTKOCTH HCIOJIb3YIOT METOJ KOMIUIEKCOHOMETpUH. B OocHOBe »TOro
METO/a JISKUT TUTPOBAHUE BOJIbI B IPUCYTCTBUM aMMHUAYHOTO Oy(depHOro pacTBopa



(pH=9,0) u wunaukaropa pactBopoM KkomiuiekcoHa III mo mepexoma po3oBoi
OKpacKu B TOJyOyIO.

[Ipu ananu3e NpUMEHSAIOT OJUH W3 WHJIUKATOPOB: KUCJIOTHBIA XpoM cuHUi K
wiu 3puoxpoM uepHbiii T. B npucyrctBuu MoHOB kecTkoctH Ca’tu Mg?t osru
WHJIMKATOPbl OKPAIMBAIOTCSI B PO30BBIM IIBET, B OTCYTCTBUM - B TOJyOOM.
Kommnekcen Il - npy3amenieHHass HaTpueBas COJIb 3TEJICHIMAMUHTETPA - YKCYCHOU
KHUCJIOTBI:

[Ipyn TUTpOBaHUM >KECTKOW BOABI pacTBOpoM komruiekcoHa III oOpa3zyercs

BHYTPUKOMILUIEKCHOE COEUHECHUE:
T.e. cBaA3bIBaroTCa MOHBI Ca’tu Mg?*t. TlooToMy B KOHIlE THTPOBAaHHUS HHIMKATOD
U3MEHSET OKpacKy, pacTBOpP CTAaHOBUTCA TodyObiM. OrmpeneneHue KapTou
AKECTKOCTH BOJIbI - 2K, CBOAMTCS K ONMpEAESIEHHI0 KOHLEHTpaMU TuapokapOoHaTa-
noHa HCOz u, Tem cambIM, 3KBUBAJICHTHOM 3THM HOHAM KOHLIEHTpPAalUWH HOHOB
xectkoct Ca’tu Mg?t,

AHaIIM3 IPOBOJAT METOJIOM HEUTpaIU3alUu.

B ocHOBe »3TOrOo Meroma JEKWAT TUTPOBAHUE BOABI B IPUCYTCTBUH
WHJIUKATOpa METUJIOBOTO OPAHKEBOTO PACTBOPOM COJISTHOM KHUCJIOTHI A0 IMEpexXoja
KEITOW OKPACKU UHINKATOPA B OPAHKEBYIO.

MeTuIOBBINM OPaHKEBBIM - KHCJIOTHO-OCHOBHOM HWHIWKATOP, W3MEHSIOIIUN
CBOIO OKpacky ot kpacHoi npu pH < 3,1 no xenroii npu pH > 4,4.

B Touke nepexoaa 3,1 METUIOBBIN OpPAHKEBBI UMEET OPAHIKEBYIO OKPACKY.
Annon HCO3 - B BOJI€ TUAPOIU3YETCS:

HCO3 + H,0 = H,CO3 + OH

[TosTomy npu ycnmoBum 7K, > 0 Boma MMEET WICIOYHYIO PEAKLMIO CPElbl U
METWJIOBBIM OpPAHXEBbI B HEM OKpalleH B KeNTbld wBeT. llpu TuTpoBaHuun
pactBopom HCI Takoi BoabI NpoTEeKaeT peakiivs HeUTpau3aluu:

OH™ + H* = H,0

WNon H HEUTpaIU3yeT KoJIMuecTBO MOHOB OH ™ @, SKBUBAJECHTHOE KOHIIEHTpAIluu
nona HCO3

AHaJn3 BOJIbl HA )KE€CTKOCTh MPEANoJiaraeT 00bIYHO:

a) onpenenenue oomel xectroctu K,,

0) omnpeseneHre KapooHaTHOM kecTKocTh 2K,

B) BBIYHCJICHUE HekapOoHaTHOM xecTkocTH K, = WK, — K

IKCNEPUMEHTAIBLHAA YACTh.
OmnbiT 1. YcTaHOB/I€HHE TOYHOM KOHIEHTPAIMH PACTBOPA COJIAHOH KHCJIO0THI
KonueHntpanuio pacTtBopa COJSHOW KHCJIOTBI yCTAaHABIMBAIOT, TUTPYS €ro
pacTBOpOM KapOOHATa HATPHS C TOYHO U3BECTHOM KOHIIEHTpAIUEH.

CO%™ + 2H* & H,0 + CO,

1.1 Ilpucomoenenue pacmeopa nepeuydHOz0 cmanoapma
Beruucnute maccy Na, CO5, HeoOxoaumyro a1t mpurotoBieHus 100Mi pacTBopa ¢
koHueHTpauueit C,; = 0,1Monb/m1.



[Ipurorosienue pactBopa

B3Bemiennyo Ha aHamuTHyeckux Becax (¢ ToyHocThio + 0,0002rr.) HaBecky
Na,CO5; nepenectu B MepHyt0 ko0ia0y oobemom 100 mui. PacTBopuTh BElIECTBO B
HEOOJBIIIOM 00beME JAUCTUIUIMPOBAHHOM BOJIBI M 3aT€M JIOBECTH OOBEM pacTBOpa
Bomol 110 MeTku. KonOy mIoTHO 3akpbeiTh TPOOKONM U pacTBOpP TIIATEIHHO
nepemeniaTh. BEIUUCIUTh KOHIEHTPAIUIO TPUTOTOBICHHOT O PacTBOpA.

1.2. Yemanoenenue mounoii Konyenmpayuu pacmeopa conaHou KUcjionol

B konuueckyto konly mnepeHectn mnurneTrkod 20Mi pacTBopa KapOoHaTa
HaTpUsl, MPUOABUTH 1-2 Karum MeTUJIOpaHXa.

[ToaroTroBUTh OIOPETKY C PACTBOPOM COJSHOM KHUCIOTHL. TUTpOBaTh
IIPUTOTOBJICHHBIN pacTBOp KapOoOHATa HATPHsS PACTBOPOM COJISTHOW KHCIOTHI J0
nepexojia OKpacKu WHJMKATOpa U3 KEATOM B OpPaH)XEBO - PO30BYIO. TUTpoBaHUE
MOBTOPUTH 2-3 pa3a. [lomydeHHbIE TaHHBIC 3aMUCATh B TAOJHILY.

Ilepeo kaxcovim mumposanuem 3anoJIHAMbL OWOPEemMKy pacmeopom 00
HYJ1€6020 OeNeHus WKAbl.

Pe3ynbTarsl TUTPOBAHMUS

No V(Na,CO3), M1 V(HCI), mn V (HCD) cpe s M
1 20

2

3

Beruucnnthb KOHIOCHTPAIIHUIO COJITHOU KHUCJIOTEI:
C,,(HCI) - 2HCl - CaCl, + 2H,0 + 2C0,

[Ipu TUTpOBaHMM KUCIOTOW, AOOABJIEHHONW B BOJY, UHJIMKATOP METHJIOPAHXK
U3MEHSIET CBOIO OKpPAaCKy, KOIJIa B PAacTBOPE MOSABIAETCS HEOONbIION H30BITOK
KHUCIOTBI.

OtMepbTe ¢ mMOMOUIBIO MepHOro muiauHApa 100Ma BOABI M MEPEHECUTE B
KOHUYECKYIO KOJIOY JiJIsi TUTPOBaHUS, MpuOaBbTe Mo 1-2 karum metuiopamxka. s
yao0CTBa OMNpeAesieHUs] TOYKA SKBUBAJICHTHOCTHU, B JIPYroll KojOe MPUTOTOBUTH
pactBop «cBuaeresss» - Kk 100 M AUCTUIUIMPOBAHHOW BOJIBI MpuOaBUTH 1o 1-2
KallJIi METWJIOpaHXa W COJIIHOM KHCIOTHl. B mepBylo kon0y NpHiIMBaIOT U3
Oropetrku 1o KarsiM 0,1H pacTBOp CONSIHOW KUCJIOTHI 0 TE€X IMOp, MOKa OT OJHOM
Kalull KUCJOTHl OKpacka W3 JKEJITOM MeperleT B OpaHXEBO — PO30BYIO (IIBET
CPaBHHMBAIOT C OKPAaCKOM «cBHIETENs»). TuTpoBaHnue moBTOpsitoT 2-3 paza. g
pacyeToB MPUHUMAIOT CPEAHUN PE3YNbTAT.

No V(H,0),Mmn V(HCI), mn V (HCI) cpe s M
1 100

2

3

Pacuer BpeMeHHOI )K€CTKOCTH BOJBI TPOBOJIAT 1O (OpMYyIIe:
K, = V.C,1000/V,



e MK, - BpeMeHHas JKeCTKOCTh BOJBL, MMOJIL/I 3kB Ca?tu Mg?t,
V. - 00BbeM pacTBOpa KUCIOTHI, U3PACXO0BAHHOTO Ha TUTPOBAHUE,
Cx - MOJISIpHAs! KOHIICHTPAIUS YKBUBAJICHTA KUCIIOTHI,
V, - 00BeM BOABI, MII.
OmnbiT 3. OnpeaesieHue o0LIel sKECTKOCTH BOAbI KOMILIEKCOHOMETPHYECKUM
crocooom.
Onvim 3.1 Ilpuzomoenenue pacmeopa nepeuuHo20 CMAHOAPMA — pPACMEopa
MgCl,
Paccunurare HaBecky MgCl, - 6 H,O HeoOxoaumyto nnst mpurotroBiieHuss 100 mi
pacTBOpa ¢ MOJISIPHOM KOHIIeHTpanuen sxkBuBaneHTa 0,02 Moib/.
[Ipurorosienue pacteopa
B3BemenHyro Ha aHAIMTHYECKUX Becax (¢ TouHocThio = 0,0002rT.) HaBecky MgCl, -
6 H,0 mepenecTtun yepes cyxyr BOpPOHKY 6€3 TOTepb B MEpHYIO KOJI0y o0bemoMm 100
M. CMBITh C BOPOHKH OCTaTKHA COJIM JUCTUJUTMPOBAHHOW BOJOH M TOJHOCTHIO
pacTBOPUTH BEIIECTBO B HEOONBIIOM OOBEME BOABI W 3aT€M JOBECTH 00BEM
pactBopa Bonoil 10 MeTku. [locienHue karau BoAbl 100aBsATh numneTkon. KomnOy
IUIOTHO 3aKPBITh MPOOKOM M pacTBOP THIATEIHHO MEPEMENIATh.

BbluucnuTh MONSPHYIO KOHIIGHTPAIMIO JKBUBAJICHTAa MPHUTOTOBICHHOIO
pactBopa MgCl,

3.2 Yemanoenenue mounoii konyenmpayuu pacmeopa mpunona b.

B Gropetky HamuTh pactBop TpwioHa b. YcTraHOBUTH ypOBEHBb pacTBOpa Ha
HYJIEBOM JICJIEHUH LLIKAJIbI.

[lepenectn mumetkoi 20 M1 mepBHYHOrO craHmapra — pactBopa MgCl, B
KOHUYECKYIO KOJOy, mpuiauTh 5 mi OydepHOro pactBopa W pa3z0aBUTh PacTBOP
Bogoi 0 100-150 mu. B pacTBop BHECTM Ha KOHYHMKE IIMATeNss HHAUKATOpA
3puoxpoma yepHoro. PactBop orTuTpyiTe pacTtBopoM TpwioHa b 10 mepexona
OKPAaCKM pacTBOpa W3 BHHO- KPAacHOM B CHHIOKO. THUTpoBaHWE NOBTOPHUTH [0
NOJIYYCHUSI CXOASIIMXCA PE3YJbTATOB, T.€. 0 PE3yJbTAaTOB, OTIMYAIOIIMUXCS HE
6oxee, yem Ha = 0,05 M.

Ilepeo kaxcovim mumposanuem 3anoJIHAMbL OIOPEMKy pPACMEOPOM 00
HYJ1€6020 OeNeHUus WKAbl.

Ne V(MgCl,), ma V(Tpuson B),mn | V (TpusoH B) cpepps M
1 20

2

3

[To MONYYEeHHBIM BBIYHCIATH MOJSIPHYIO KOHIICHTPAITMIO SKBHBAJICHTA pPacTBOpA
TpuioHa b.
Cy (Tpunon B) - V(Tpuson b) = C,(MgCl,) - V(MgCl,)

3.3 Onpeoenenue odoweil Hcecmkocmu 600l
Otb6eputre ™mepHbIM wuauHApoM 100 M BOABI M TIEPEHECUTE €ro B
KOHUYECKYI0 KoJIOy. Jlo0aBbTe K HccienyeMoi npobe SMit ammuadnoro 0ydepHoro




pacTBOpa M HECKOJbKO KPHUCTAIUIMKOB (HA KOHYHMKE INMAaTess) WHAUKATOpa
3PUOXPOM YEPHOTO.

[IpuroroBienHyo mpoOy TMpH MOCTOSHHOM MOMEIIMBAHUU OTTUTPYHTE
pPacTBOPOM KOMIUIEKCOHA JI0 MIEPEXOJa OKPAaCKM WHIMUKATOpa U3 BUHO-KPAaCHOU B
CUHIOW. Pe3ynmbraThl TUTpOBaHus 3anumute. [loBTOpUTE TUTpPOBAHHWE €IIE pas3.
Ecmu pesymbratel AByx THTpoBaHuii coBmaayT (AV <= 0,1mu), paccumraiite
OOIIYI0 KECTKOCTh BOJABL. B MpPOTHBHOM cllydae, OTTUTPYHTE elle OJIHYy Mpooy.
Haiinure cpennee 3HaueHue oObemMa komruiekcoHa III, m3pacxomoBanHHoe Ha
TUTPOBAHUE BO/IBI.

Pe3ynbpTaThl OnbITa CBEIUTE B TAOJHILY:

O0BeM pacTBOpa MonsipHas O06bem OO61as ’KeCTKOCTh
Tpunona b, KOHIIEHTpalus HCCIIEYEMOMU BOJIBI,
v, AKBUBAJICHTA poObI BOABI, XK,
Tpunona b, C, |4

OO1IyIO KECTKOCTh BOJIBI PACCUUTHIBAIOT 110 (hOpMYIIE:

X, = C,V,1000/V;[MMosb/n]

I'ne V; - 00beM aHanmu3upyemMoil BOJbI, MIT

V, - 06bem pactBopa Tpusona b, mi

C, - MOJIsIpHAst KOHIICHTpalusl SKBUBasieHTa Tpunona b, mosnb/n

1000 - koo durmeHT nepeBoa MoJb/1 B MMOJb/JT
Cnenailite  BBIBOJI O  JKecTkoctH  (Oepere
K,) uccnemyemoii BObI HA OCHOBaHWUHW TaOIHIIHI 1.

BCIIMYUHY KCCTKOCTHU

Tabmuia 1. Knaccudukarys BoJibl 10 CTENEHU KECTKOCTH

Yucno MMoie/1 HoHoB Mg?*tu Ca?t XapaKTepHCTHKA KECTKOCTH BOJIBI

<4 MSITKast

4+38 YMEPEHHO-KECTKAsI
8+12 »KeCTKast

> 12 OYECHb JKECTKas

HexapOoHaTHYIO 5keCTKOCTh BOABI 2K, HAXOMST IO Pa3HOCTH
H<HK = >Ko - >KK

Tembl 1J151 10KJIAI0B ¢ MPe3eHTaAnM el

Knaccudukanus npo0O BOAbI MO BUAY U Ha3HAYEHUIO, UCXOMSI U3 €€ XMMUUYECKOTO
cocTaBa.

OprasonenTuyeckrue CBOMCTBA (3arax, Mpo3payHOCTh, IIBETHOCTh, MyTHOCTb) BOJIbI.
KucnotHocTh 1 mienoyHocTs BoAbl. pH cpeasl 1 METOIBI €€ ONpEIeTICHHUS.
XKecTkoCTh BOABI U METO/IBI €€ OMPEICIICHHUS.

CymHOoCTh METOZ1a TUTPOBAHUS.



Buib! s)kecTKOCTH BOJIBI (BpEMEHHASI M IOCTOSTHHAS ).

XKecTtkocTs BOABI Kak TPUYMHA BBIMAJCHUAS OCAJAKOB WM  OOpa3oBaHUS
COJICOTJIOKEHH I, UMEIOLUX MECTO B OBITY U Ha MMPOU3BOJICTBE.

CocTas coJiel, BbI3bIBAIOIINX KECTKOCTh BOJIBI.

XVUMHYECKHUE TIPOIECCHI, YCTPAHSIIONINE KECTKOCTh BOJIBI.

VYpaBHEeHUST XUMUYECKUX PEAKIUH, WLTIOCTPUPYIOUTUX MPOIECCHI, MPOUCXOSIINE
IIPH YCTPAHCHUH JKECTKOCTH.

YcTpaHeHne BpeMEHHON KECTKOCTH OBITOBBIMH M XUMHYECKUMU CIIOCOOAMH.
CriocoObI ycTpaHeHUs TOCTOSTHHON KECTKOCTH.

Tema 9.3. XuMH4YeCKHH KOHTPOJIb KA4eCTBA NPOAYKTOB IUTAHUS

dopma TeKylIero KOHTPOJS — TpakThuueckas pabora, JabopaTopHas paboTa,
JOKJIaJ C IIpe3eHTannen

Kon konrposaupyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTnueckas padora: OpraHuyecKkre U HEOPraHUYECKUE BEILlECTBA, BXO/SIINE B
cocTaB MpOAYKTOB mutanus. OmnpeseneHue cocraBa 0Jt0]1 Ha COEpKaHue MaKkpo U
MUKPO3JIEMEHTOB.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 33Jlad IO COCTaBJICHUIO JUETUYECKOTO
MEHIO Pa3IMIHBIX THIIOB.

W3yueHne TEOpPETUYECKUX OCHOB, MCIOJNb30BaHHE OOOpYAOBaHUS MU
IPOBEJICHUE IKCIIEPUMEHTOB, a TaKke opopMIICHHE pe3ysIbTaToB.

Iesb paGoTbl — 3aKpenuTh 3HAHUA O KJIACCAX OPTaHMYECKUX COSAMHEHHUH U
OCBOUTH TPAKTUYECKWE HABBIKM KAUYECTBEHHOTO  OMPEIETICHUS  OCHOBHBIX
KOMITOHEHTOB MPOJTYKTOB IMUTAHMUSI.

TeopeTrnyeckue OCHOBBI
HekoTropeie TeMbI, KOTOpbIE MOKHO BKIIIOUUTH B padOTY:

« Kuacchl oprannyeckux coexmHeHuii (yrieBoabl, OCJIKH, >KUPbI, BATAMUHBI).
MOXXHO M3Y4YHUTh, HAIPUMEP, KaYeCTBEHHBIC PEaKIIMu Ha OOHApY)KECHUE DTUX
BEIIECTB B MPOJYKTAX MUTAHUS.

o MaxkpoHnyTpueHTbl (O€IKH, >XHUPBI, YIJEBOJbI, MHUHEpAJIbHBIC COJIH) U
MHUKPOHYTPHEHThI  (MUKpPOJJIEMEHTBI, BOJO- U  KUPOPACTBOPUMBIE
BuTtaMunbl). Cojpep)kaHrue B MPOMYKTAX MUTAHUS ITUX BEIIECTB OMpenemseT
MUIIEBYIO IIEHHOCTh MPOTYKTOB.

e« MeTonbl muccaeI0OBaHUSI NHUINEBBIX MNPOAYKTOB. [l onpeneneHus
KOJIMYECTBA WJIM KadyecTBa OTHEIbHBIX OPraHWYECKUX W HEOPTaHHMYECKHUX
BEIIECTB HCHOJB3YIOT XHMHUYECKHE METOJbl, B OCHOBE KOTOPBIX JIEKaT
cnequpuyeckre g HUCCIEIYEMOr0 BEIIECTBA KOJIMYECTBEHHBIE WIIU
KauyeCTBEHHbIE XUMUYECKUE PEAKIIUU C OMpeeIEHHBIMU peakTuBaMu. Takke
OPUMEHSIOT  (QU3UKO-XUMUYECKHE  METOAbl Ui  KOJUYECTBEHHOTO
OTpeieJICHHs] OCHOBHBIX KOMITOHEHTOB TIPOAYKTOB.

o OOmee coaepkaHue MHHEPAJbHBIX BeIIECTB MOXHO OIPEICIUTh C
MOMOIIBI0 O30JICHUS — METOJ/Ia, MPU KOTOPOM MPOJYKT CKHUTAIOT, a 3074,
MOJTydeHHAasl TIOCTIe COKUTAHHUSI OPraHWYECKHX BEIIECTB, AA€T MPUOIMKEHHOES
MPEICTaBIICHNE O KOJTUYECTBE MUHEPAILHBIX BEIIECTB B MPOIAYKTE.



OoopynoBanue
J171s1 BBIIOJTHEHMS] IPAKTUYECKOW padOThI MOT'YT MOTPEOOBATHCS:
o IHpoaykrsl ans uccnenoBanus. Hampumep, Monoko, OynbOHHbIE KyOUKH,
MyKa, KapTodeb.
o PeakTuBBI 111 IPOBEACHUSI KAaYE€CTBEHHBIX peakunil. Harmpumep, pactBopbl
TUAPOKCHUA HATPUS, METHOI'O KyIIOpoca, TIIFOKO3bl, paCTBOpP HOAA.
o OOopynoBanme i1 TPOBEICHUS SKCIEPUMEHTOB: CIIMPTOBKA, IITATHB C
npoOupKamMu, TPOOUPKOIEPKATETb.
Baxxno coOmonath nmpaBuiia TEXHUKU O€30MAaCHOCTH MpU PadOTe C XUMUUYECKUMHU
pEaKTUBaMH.
MeTtoauka npoBeaeHus
Hexoropeie 3Tansl MpakTHYecKon padoTh:
o W3y4yeHue MHCTPYKIUH [0 BBINOJHEHUIO paboThl. B HUX moapoOHO omnucaH
NOPSIOK BBINIOJIHEHHS KaXJO0r0 OIbITa, yKa3aHbl HEOOXOIUMBbIE PEAKTHBBI U

00opymoBaHHE.
o IlpoBenenue HkcnepuMeHTOB. Hampumep, MOXHO MpPOBECTH OMNBIT HA
colepxanue Oenka (OMYpETOBYIO pEaklMi0) — TpU JIEUCTBUU Ha OEIKH

pacTBOpa THUIPOKCHAA HATpus W coiau cyibdata Memu (2) BO3HHUKACT
CUPEHEBOE UM (HOJIETOBOE OKPAIIIMBAHHUE.

o HaOuogenne 3a M3MeHeHMSIMH M akKypaTHas (UKcauus pe3yibTaToB B
IIPOTOKOJIAX.

e AHANIM3 TMOJYYEHHBIX Pe3yabTaTOB U (POPMYIMPOBAHUE BBHIBOJIOB.
Hanpumep, MOXHO caenarb BBIBOJ, 4YTO TMOJHBIA HAOOp MHUTATEIbHBIX
BelecTB (O€NKH, >KHUPBI, YIIEBOABI) COIAEPKUTCA HE BO BCEX MPOAYKTaX
MUTaHHUS.

BaxHo: npoOa Jyis aHayM3a J0HKHA OBITh MPEACTABUTENILHON — COCTaB MpPOObI U
BCEH MapTUU TMPOAYKTA JIOJDKHBI OBITh MIASHTUYHBIMH. Tarkke mpoda He JOoJDKHA

coJiepKaTh 3arpsi3HEHUW — HU U3 YCTPOMCTBA MpoOOOTOOpa, HU U3 MaTepuasoB
KOHTEWHEepa, HU U3 BO3yXa, HU U3 KOHCEPBUPYIOIIETO PEAKTHUBA.
O¢opmiaenue

Pe3ynbTaThl npakTuyeckoi paboThl MOXKHO O(DOPMUTH B BUJIE:

o Tabnuumbl c Ha3BaHWEM IIPOJYKTOB, COIACPKAHUEM MMUTATEIIbHBIX BEIIECTB HA
100 r mponykTa U APYTMMH TaHHBIMU.

o« Otuéra O mnpojaenaHHoON paboTe, B KOTOPOM HYKHO UETKO HAIMHUCATh
Ha3BaHUE, 1I€Nb BBIIOJHEHMS, KPATKUE OTBETHI HA BOIPOCHI JUIsl IIOATOTOBKH,
OOBEKTHI U PE3YyJIbTaThl HCCIEIOBAHUS.

o 3akiaodeHusi ¢ 0000ILIEHHEM, CHUCTEMaTH3alUMel WM O0OOCHOBAHHUEM
pE3yJIbTATOB MCCIIEIOBAHUIM.

Pexomenpyercs:

o« M3yunTh DJTHKETKH NHINEBbIX YIAKOBOK IIPOAYKTOB — HAaWTH
UH(OPMALIMIO O COCTaBE BXOASIIMX B HUX MUTATENIbHBIX BEILIECTB.

o Ilpoananu3upoBarb COCTaB MPOAYKTOB, HCHONb3yd HHPOPMAILMIO Ha
ITUKETKaX, — OIpPEIeNNUTh, KakKue TMPOAYKTbl Hauboee TIOJIE3HbI IS
3JI0pOBbsI, & KAKUE CIeAYEeT yIOTPeOsiTh B YMEPEHHBIX KOJIUYECTBAX.



JlaGoparopnas pabGora: lccienoBaHne XUMHYECKOTO COCTaBa MPOAYKTOB
MUTAHMUS.

OOHapyXeHHEe HUTPATOB B MPOJYKTAX MUTAHUSI.

UccnenoBanne MaTepuanoB  MOJYKOJIUYECTBEHHBIM  METOJIOM  OMNPENIEICHUS
HUTPATOB C MCIHOJIb30BaHHEM AudeHUIaMUHA (KOPHEIUIOALI OBOIICH, JIUCThS U
KOYEpbDKKA KamycThl, TUIOABI (PPYKTOB). AHAIU3 YPOBHS 3arps3HEHUS HUTPATAMH
110 UHTEHCUBHOCTH OKPAIIMBAHUS MPOAYKTOB PEAKIIUU.

Bxirogaer ucciaenoBaHue KOPHEIUIOAOB OBOINEH, JINCTHEB M KOUYEPBDKKH
KaITyCThI, TJI0JIOB ()PYKTOB MOTYKOJIMYESCTBEHHBIM METOIOM ONPEICICHUS HUTPATOB
¢ wWcnoib3oBaHueM mudeHuamMuHa. CyniHOCTh METOJla — BHU3YyalbHas OIlEHKA
OKpAIlIEHHBIX COEAMHEHUHN, O0Opa3yloIMXCs TpU B3aUMOACHCTBUU HUTPATOB C
T (peHUITaMUHOM.

Hean padoTsl
OnpeneanTs coaep:kaHue HUTPATOB B UCCIEAYEMbBIX MPOAYKTaX. TakxKe MOXKHO:

e OILICHUTH COJIEp)KaHUE HUTPATOB B Pa3HBIX YACTIX MPOJIYKTOB (Hampumep, B
KOYEPBDKKE KAITYCThI, B CEPAIICBUHE MOPKOBH);

e YCTAaHOBUTh, HE TPEBHIIIACT JIM COJCPKAHUE HHUTPATOB IMPEACITHHO
nonyctumble  koHreHTparuu (ITJIK), ycTaHoBieHHbIE U1 OBOIIEH U
($pyKTOB.

Mertoj 1103BOJISIET OIICHUTh KOHIICHTPAIIUIO HUTPATOB B MPoOE MyTEM BHU3YyaTbHOI'O
CpaBHEHHUSI UHTEHCUBHOCTH OKPACKH PaCTBOPOB CPABHEHMS M COKA aHATU3UPYEMBIX

00pasIiioB.
OoOopynoBanmue
Jl71st iiccneioBaHmsl MOTYT OTPEOOBATHCS:
o Hccaenyemblii MaTepuasg — KOPHEIUIOJBI OBOLIEH, JUCThSI U KOYEPBDKKA

KaITyCThI, IO/l (PPYKTOB.
o« 1% pacrBop nudeHWwIaMMHA B KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOTE —
peareHT AJid ONpEAETIEHUS HUTPAT-HOHOB.
o IIpeamerHble cTéKIIA.
o Ilunerka.
o Crynka ¢ mecCTUKOM.
o CrekasiHHAA NAJOYKA.
Baxkno: npu paboTre ¢ KOHIECHTPUPOBAHHOM CEPHOM KHUCIOTOM HEOOXOIAMMO
cobmoaTe Mepbl 0€30MaCHOCTH — OHA MOXKET OCTaBIISITH OXKOTHM MU TMOMaJaHUuU
Ha KOXY.
MeTtoauka npoBeaeHus
IMoaroroBka marepuasa:
o Hccnenyemslii Matepuan OYMCTUTh OT 3arpsi3HEHUM, pacTEpPETh B KaIIUIy U
OT)KaTh Yepe3 MaplIko.
o BBDKaThIN COK KalHYTh HA MPEIMETHBIE CTEKIIA.
JloOaBJieHNe peareHTa:
o 1% pactBop nudeHMIaMrHA B KOHIICHTPUPOBAHHOW CEPHON KHCIOTE IO
KaruisiM J00aBUTh K IPoOaM COKa MCCIIeTyeMbIX OBOIIEH U (PPYKTOB.
BusyanbHoe HaOmoaeHue:



o bunenno-ronyboe oxkpammBaHUE — HHU3KOE COJIEP)KAHUE HUTPAT-MOHOB
(6omnee 0,001 mr/m).
o T'onyb6oe — cpennee (6omee 1 Mr/m).
o Cunee — Boicokoe (6omee 100 mr/m).
B orcyrcTBMe HUTPATOB COK HE U3MEHSET LBET.
IHoBTOPHOCTH OmbITA — Hampumep, 3 pa3za. B ciydyae coOMHEHHMI B cojliepKaHUU
HUTPATOB PSAJOM KalalT KaJTuOPOBOYHBIA PAaCTBOP C M3BECTHOW KOHIIEHTpaLUen
BEIECTBA U MOBTOPSIOT PEAKLHIO C AU(PEHUITAMUHOM.
HNutepnperanus pe3yibTaTOB
Pe3yabTaThl Hccjieq0BaHUsA MOXHO OQOpPMUTH B BUJE TaOJMIbI, HANpuUMep, C
rpajanuen coep kaHusi HUTpaToB. B Tabmiuiie MOKHO yKa3aTh:
e XapakTep okpack (O1emHo-Tomy0ast, roay0as, CUHS);
e COZEpXaHUE HUTPATOB (HAMpPUMeEp, Ui MOPKOBU — BBICOKOE, ISl KaIlyCThl
— BBICOKOE);
o 1A (pPYyKTOB — Hampumep, [UIsl Tpyll, 50JOK, OaHaHOB — HHU3KOE
CoOJIep’KaHhe HUTPATOB.
BaxkHo: pe3ynbTarhl METOAAa HE MOIYT CIYXXUTh OCHOBAaHUEM M1 OTOPAKOBKHU
NPOAYKIMM — OH OpPUEHTUPOBAaHHBI, M OKpacka MOXXET BapbHUpOBaTh B
3aBUCUMOCTH OT KayecTBa pEaKTUBOB, CPOKa HUX TOJHOCTH, TEMIEPATyphl B
MOMEIICHUH U IPYruX (PaKToOpoB.

TeMbl 1151 TOKJIAI0B € MPe3eHTaIu el

KauecTBEeHHBINI XUMHUYECKUNA COCTAB MPOAYKTOB ITUTAHMUS.

BemectBa, anscudunupyroniie npoyKThl MUTAHUS, U BEILIECTBA, 3arpsI3HAIOLINE
IIPOIYKTHI IIUTAHUS.

Onpenenenue 3arpA3HAOMNX XUMAYECKUX BEIIECTB B IPOAYKTAX MUTAHUS,
OINPEJIETICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB MUTAHUS.

Tema 9.4. XumMu4ecknid aHAJIU3 MPOO MOYBbI

dopMa TeKylIero KOHTPOJsi — MpakTuyeckas pabota, jabopaTopHas palota,
JOKJIAJ( C IIpe3eHTaluen

Koa xonTposupyemoii komnerenuuu: OK 01, OK 02, OK 04, OK 07

IIpakTnueckas padora: O6iacTu Ha3HAYEHUS (IPUMEHEHHS ) MTOYBbI, UCXOAS U3
Ka4eCTBEHHOI0O M KOJIMYECTBEHHOIO  COCTaBa.  AHalIuW3  HOPMATUBHOM
JIOKYMEHTALINH.

Ponp  HeopraHuueckuMx BEIIECTB B KAauyeCTBE MHUHEPAIbHBIX  yI0OpEHUH,
YIYUYIIATENEN TTOYBBI.

CocTtaB MUHEpaIbHBIX yIOOpEHUNH U UX TMPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa
MOYBBI M €€ Pa3sHOBUJIHOCTH. B3auMOCBs3b cocTaBa yAOOpEHUN M UX BIMSHHS Ha
BETE€TATUBHBIE CBOMCTBA U TJIOJIOHOIIEHUE PACTEHUM.

BxorouaeT paccMoTpenue o0JiacTelt UCIoIb30BaHUS TIOYBBI, BIMSHUS €€ COCTaBa Ha
CBOMCTBA M aHAJIM3 HOPMATHUBHBIX JOKYMEHTOB, PEIVIAMEHTUPYIOIINX aHAIU3 MOYB.



Leapb padoThl — M3YYHTh, KAK KAYSCCTBEHHBIN M KOJMYECTBEHHBIA COCTAB TTOYBHI
BIMSET Ha € Ha3HAUCHHE, U MPOAHATN3UPOBATH HOPMATHBHBIC TOKYMEHTHI,
CBSI3aHHBIC C aHAJIM30M TOYB.

OobsacTu npuMeHeHust

Hexoropeie 001acTH, T11¢ YIUTHIBACTCS COCTAB ITOYBBI:

Ceabckoe x03s1iicTBO. 1ITOKOpOIME TOYBBI 3aBUCUT OT COJEPKaHUSA r'yMyca,
MHHEPAJIBHBIX AJIEMEHTOB U MHUKPOOPraHU3MOB. [3ydeHHe CBOWCTB IOYBBI
MO3BOJISIET MPOTHO3UPOBATH  YPOKAWHOCTh, NOAOUpaTh pPACTEHUS I
KOHKPETHBIX YCIIOBUM M IPUHUMATh MEPHI 0 yIy4UIEHUIO 11o4YB. Hampumep,
IIECYAHBIE TIOYBBl XapPAKTEPU3YIOTCSA XOPOILIEH BOAONPOHULIAEMOCTBIO, HO
CalbIM yAEep>KaHUEM BJIarM U MUTATEIbHBIX BEUIECTB, TOI/1a KaK TJIMHUCTHIE
— HaAoOOpOT, YAEpPKHUBAIOT BOJAY, HO MOTryT OBITb IUIOTHBIMH H
TPYAHONPOHULIAEMBIMU 11 KOPHEN PACTEHUH.

NukeHepHoO-TeoIOrHYecKre CcBOMCTBA. JlOJTOBEYHOCTh JAEPEBSHHBIX,
METAUTMYECKUX U OCTOHHBIX KOHCTPYKIUH, (DYHIAMEHTOB 31aHUM U UX CTEH
3aBUCUT OT XHWMHYECKOIO COCTaBa IIOYBEHHO-TPYHTOBBIX BOJ M OT
B3aMMOJCHCTBHS MEXYy MaTepUaIaMU COOPYKEHUN U TIOYBOM.

Ouuncrka BOObI, NepepadoTKa OpraHMYeckux oTrxoAoB. IlouBa wurpaer
BaXHYIO pOJb B JTHX [poleccax, CHOCOOCTBYS  MOJAECPKAHUIO
JKOJIOTMYECKOT0 PABHOBECHS.

Ilorsomenne 3arps3HaOmuUX BemecTB. [louBa crnocoOHa moriomars U
yIAEp)KUBaTh B ceO€ pa3MyHble 3arpsA3HSIONIME BEUIECTBA, B TOM YHUCIIE
PaAMOHYKIUABI, CBSI3bIBASI WX XUMHUYECKUM M (PU3UYECKUM NyTEM. ITO
[IPEAOTBPAILAET IIOCTYIUICHHUE JTUX COCAUHEHHW B IPUPOIHBIC BOJBL,
pacTeHuss ¥ Jajee MO IUIIEBBIM LENsIM — B JXUBOTHBIE OpPraHU3MBbI U
YeJoBeKa.

Takke MOXHO pPAacCMOTpPEThb, KaK KAaye€CTBEHHBIM M KOJMYECTBEHHBIM COCTAB
MOYBEHHBIX MHKPOOPTAHU3MOB ONPEAENSET IUIOAOPOAUE: TUIOAOPOAHBIE, XOPOLIO
OKYJIbTYpPEHHbIC TOYBBI C OOJBIIUM KOJMYECTBOM OPraHUYECKOro BEIIeCTBa
COZIEpPKAaT 3HAYUTEIILHO OOJIbIIIE MUKPOOPTaHU3MOB, Y€M TJIMHHUCTHIE TOYBHI H
yCTHIHHBIE ITOYBHI.

HopmaTuBHasi J0KyMeHTALUS

Hekoropeie HOpMaTHMBHBIE NOKYMEHTBI, KOTOPbIE MOKHO MPOAHAIU3UPOBATH B
pamMKax MpakTUYECKON pabOoThI:

I'OCT P 56157-2014 — nanumonanbHbli cTanaapT Poccuiickoii denepanumu,
yCcTaHaBIMBaeT oOuue TpeOoBaHUS K pa3paboTKe M MEPecMOTPY METOIUK
Ka4yeCTBEHHOI'0 M KOJIMYECTBEHHOI'O aHAJIM3a COCTaBa M CBOMCTB MPOO IMOYB.
B crampmapre ompedeneHbl TEPMUHBI: «KAUECTBEHHBIM aHAIM3» —
AKCIIEPUMEHTAIbHOE YCTAHOBJEHHE (paKTa MPUCYTCTBUS WIU OTCYTCTBHS
MCKOMOI'0 KOMIIOHEHTa B MPOo0€E MOYBBI IPU 33JJaHHOM IOPOrOBOM 3HAYEHHUU
€ro CoAepXKaHWUs, «KOJIMYECTBEHHBIM aHaIW3» — OKCIEPUMEHTAIHHOE
ONpENEICHUEe  3HAYEHUHM  OJHOIO0  MJIM  HECKOJBKUX  IIOKa3aTelleu,
XapaKTepU3yIOIIHUX COCTaB Mpod MOUB.

I'OCT 17.4.4.02-2017 — mexrocyaapCTBEHHBIM CTaHAApT, MpeIHa3HAuYEH
JUIS  KOHTpPOJISL OOIIEro W JIOKAJIBHOTO 3arpsA3HEHUs IOYB B palioHax



BO3JCHCTBUSA ITPOMBIIUICHHBIX, CEJIBCKOXO3SAMCTBEHHBIX, XO3AMCTBEHHO-
OBITOBBIX M TPAHCHOPTHBIX HCTOYHUKOB 3arpsi3HEHUsA, NpPU OLEHKE
KAUECTBEHHOI'O COCTOSIHUS I104B, a TAaKXe IPU KOHTPOJE COCTOSHMSA
IIJI0JOPOIHOT O o4, [IpeAHA3HAYEHHOI O JU1sL 3€MJICBAHUS
MaJONpPOAYKTUBHBIX yroauil. B cranpmapre ykazaHbl MeTOIbl OTOOpa U
ITOATOTOBKHU po0 JUIS XAUMHYECKOTI0, 0aKTEepHOJIOTHYECKOrO,
reJbMUHTOJIOTMYECKOTO aHAIN3A.

« MY 21.7.730-99 — wMeronuyeckue YyKazaHUs, SIBISIOTCS HOPMATHBHO-
METOJUYECKOM 0a30il Al OCYIIECTBIECHUS TOCYAAPCTBEHHOIO CaHUTApHO-
SMUJIEMHUOJIOTHYECKOTO  HAA30pa 32 CAHUTAPHBIM  COCTOSHUEM  IIOYB
HACEJIEHHBIX MECT, CEIbCKOXO3AMCTBEHHBIX YIOAUN, TEPPUTOPUNA KYPOPTHBIX
30H M OTHENBbHBIX YUPEKICHHHW. B MOKyMEHTe yKa3aHbl METOHABI OLIEHKHU
CTEIIEHU XUMHUYECKOI0 3arpsA3HEHUS [10YB, CAHUTAPHOIO COCTOSHUS ITOYBBI 110
CAaHUTAPHO-XUMHUYECKUM ITOKA3ATENSIM U APYrUe MOKA3aTeIu.

BaxHo: npu aHayiM3e HOPMATUBHOM JTOKYMEHTAlUH MOKHO OOpaTUTh BHUMAHHUE HA
TO, KaK JOKYMEHTbI YUUTHIBAIOT OCOOEHHOCTH HCIIOJIb30BAHUS [IOYB U IPOBEACHMUS
aHaJau3a MX COCTaBa, HAIpUMEpP, HAa TO, KaK OHU ONPENEIIIOT TEPMHUHBI U
OIpeNieICHHs], YCTaHABIMBAIOT TPeOOBaHUS K 0TOOPY MPOO U aHATH3Y.

Ponv  meopeanuueckux eewjecmeé 6 Kauecmee  MUHEPATbHBLIX — YOOOpeHUll,
yaydwumerneu noyswi.

Heoprannueckne BelecTBa UIrPalT BaKHYKH POJIb B CEJIbCKOM XO03liCTBE —
OHM UCIIOJIB3YIOTCS B KAU€CTBE MUHEPATILHBIX YIOOPEHUHN U YIydIIUTEIEH MTOYBBI.
MuHepaJjibHbIE Y100peHus

MuHepajibHble YA00peHMST — 3TO HEOPraHUYECKHE COCIUHEHUS, B COCTaBE
KOTOPBIX HAXOMSTCS DJIEMEHThI NMUTAHUS PACTEHUM B KOHILIEHTPUPOBAHHON (opme.
Nx ocHOBHas 3agaya — BOCHOJIHHUTH HEJOCTAaTOK KIIOYEBBIX MAaKpo- U

MUKPO3JIEMEHTOB, HEOOXOJIUMBIX JIJISl POCTA KYJIbTYP.
Hexkoropbie 3;1eMeHThI, KOTOPbIe BXOAST B COCTAB MUHEPAJILHBIX Y100peHMii:

o A30T — CTUMYJHMPYET POCT 3€JIEHOU MACChl PACTEHUHN U YIy4IIAET MPOLIECCHI
dotocunTeza. [lonymsipHble BUABL: aMMHa4yHas CENUTpa, KapOamug u
cynb(har aMMOHHUS.

o« Kamuii — yKpemisier KOpPHEBYIO CHCTEMY, IIOBBIIIAET YCTOWYMBOCTH
pacTeHuil kK 001e3HIM U HEOJIAroNnpUATHBIM ycaoBUsIM. OCHOBHbBIE BapUAHTHI:
XJIOPU Kaus, Cyab(haT Kalus U KaTuMarHe3us..

o« ®ochop — yckopser GhopMHPOBAHUE KOPHEBOH CHUCTEMBI, CIIOCOOCTBYET
[BETEHUIO M co3peBaHMIo IUI00B. llpumepsr: cynepdocdar, aBONHOI
cynepdocdar, npenunurar.

Kpome MakpodieMeHTOB, B COCTaBE€ MHUHEPAIBHBIX yIOOpEHMH MOTryT
IPUCYTCTBOBAaTh MMKPODJIEMEHTBI, TaKM€ Kak MarHui, >jxene3o, OOp, IUHK,
Maprader; ¥ MoiauoaeH. OHM HEOOXOAUMBI JJIsi PETYJISIUU OOMEHHBIX MPOIECCOB,
YCTOMUMBOCTH PAaCTeHHUH K cTpeccaM U (POpMUPOBaHUS KAUECTBEHHOTO YPOXKasl.
Hexoropbie 0c00eHHOCTH MUHEPAJIbHBIX y100peHMId:



o BpIcokasi KOHIIEHTPALMSA MUTATEIbHBIX BelIECTB — yJ0OpEHUsI COAEepKaT
OOJIBIIIOE KOJMYECTBO AKTUBHBIX KOMIIOHEHTOB, YTO ITO3BOJISIET SKOHOMHO
pacxojoBaTh UX.

o CkopocTh JelicTBHSI — TUTATEIbHBIC BEIIECTBA CTAHOBSATCS JIOCTYITHBIMU
JUTSL pACTEHUH TTPAKTUIECKU Cpa3y MOCe BHECCHHsI, UTO BAYKHO JIsI OBICTPOTO
pocTa U Pa3BUTHSI KYJIBTYP.

e YHHUBEPCAIBHOCTbL — 3TH yIOOPEHUS MOAXOAAT JJIsi OOJBIIMHCTBA THUIIOB
MIOYB U KYJIbTYP.

e VY100CTBO J03UPOBAHUSI — TOYHOE PETYIMPOBAHUE  KOJIWYECTBA
IUTATCIBHBIX BEIIECTB IO3BOJISET CO3/1aBaTh ONTHUMAJIbHBIC YCIIOBUS IS
pacTeHui, n3oeras nmepen30bITKa UM HETOCTaTKa SJIEMEHTOB.

Baskno: MmuHepanbHbIe yoOpeHust TpeOyoT COOMI0ICHUSI HOPM U MPaBUJI BHECEHUS
— HENpaBWIbHOE MPUMEHEHHE MOXKET CIIPOBOLMPOBATH BBIMBIBAHHE MOJIE3HBIX
BEILIECTB, HAKOIUJICHUE COJIEN B MOYBE U CHUXKEHHE €€ TIII0NOPOAUA.

N300pakeHns pa3nu4HbIX BUAOB MUHEPAIbHBIX YA0OOPEHU: a30THbIE, PochopHBbIe,
KaJIMAHBIE:

Munepamseie yaobpeHus

l |

Ipocrele Konmuexcueie

| [ | | |
AZ0THBIE $ochoprere  Kamiinee Cnoxunie CMELIAHHBIE
Anmmaynar  [TpocToi Xropun Hurpat Harpodocka
CEIHMTPA U ZBOHHOH Kalma KaymA Ammodocka
Mouepnna cymep- Anmodoce!
AnmmayHad  Qocdarel
BOZA $ochopur-

Had MyKa



Knaccudukaumsa yaobpeHnin (No npoUcxoxaeHuo)

OpraHunveckue MuHepaneHbie
HaBo3, KoMnocT, Topd

Rl b

Aso:erle PochopHble ggﬂ::oﬂph;;
Kungkun aMmuak, Cynepdpocpar npocTon, Kanwus
NH4Cl-xnopug Ca3(PO4)2-thocdopymsan myx
aMMOHWS
MukpoyaobpeHus
ZnS04

Yay4iluuTeau mo4Bbl

Heoprannyeckue BelIeCTBA TaKKe UCIOJB3YIOTCH B KadyecTBe yJydliuresaen
MOYBBI — J100aBOK, MOJYYEHHBIX U3 TOPHBIX U OCAJOYHBIX MOPOJ U MPUPOIHBIX
MuHepanoB. Hekoropbie npuMepbl TAKUX YJIYYLIUTEICH:

o JlmaroMur — jenaeT TJIMHHUCTBIE W MAaJOILIOAOPOJHBIE IOYBBI OoJiee
PBIXJIBIMUA U BO3AyXONMpOHUIIaeMbIMH. CBsi3bIBaeT OOJbIINE O0OBEMBI BJaru,
IIOMOrasi PeryJiipoBaTh BJIAXHOCTb IIOYBBI: B TSKENBIX TPYHTAX HeE
IPOUCXOJUT  TEpeyBIaKHEHHs, a B JIETKUX, HAo0OpOT, JAOJbIIE
3a/IepKUBAETCS BOJA.

o Byakannueckuii HeoJUT — ynydiiaeT GU3NIECKUE CBOWCTBA MOYBHI, Jeas
e pBIXJION U MOPUCTOM, 0€3 KOMKOB M KOPKHM Ha TIOBEPXHOCTHU. Y ACPKUBAET
B TIOYBE TMOJIE3HBIE MHUKPOIJIEMEHTHI M BOHY, IOCTEHNEHHO OTHABas WX
PacTEHUSIM B MIEPHUOJIBI 3aCYXH.

o BepMmuKyJauT — A€7a€T OYBY PHIXJION U BIArOEMKOM, TaK KaK IIPHU IIOJIUBE
YaCTUIIBl BEPMUKYJIHUTA pa3OyxaroT, a 3aTeM IOHEMHOrY OTJal0T BJary
pPacTEeHUSIM.

BaxHo: HEopranmyeckue YJIy4IIUTEIM IOYBbI HE MEHSIOT CTPYKTYpPY IIOYBHI, a
JUIIL JOOABJISIIOT B HEE XMUMHUYECKHE AJIeMEHTHI. [Ipu 3TOM KOMMYECTBO T€X WIIU
WHBIX BEIIECTB B TIOYBE TPYIHO KOHTPOJIMPOBATH, TOITOMY JIETKO CO3/1aTh U30BITOK,
Harpumep, azora. Tak, Tsk€nas TIIMHKUCTAs I0YBA HE CTAHET IUIOJOPOJIHEE OT
PEryIspHOTO BHECEHUS JIMIIIb MUHEPAIbHBIX JOOABOK.



JlabopaTopuas patdora: VMccinenoBaHre XuMUUECKOTO COCTaBa Mpo0 MOYBHI.
OOGHapyxeHHEe HEOPraHUYECKUX TTpUMecel B Mpodax.
[Ipurorosienue npoObI MOYBKI JIsI KCCIEAOBAHUS KUCIOTHOCTH/ IEIOYHOCTH,
HEOpraHudeckux 3arpsizHeHuil. OOHapyKeHUE XJIOpUI- U CyIb(}aT-uOHOB B Mpode
MTOYBBHI.
CocraBneHue ypaBHEHMM peakuuii oOHapyxeHus. CpaBHEHHE TOJYYCHHBIX
nokasaresyieil ¢ HOpMaTUBHBIMU (CIPAaBOYHBIMH) 3HAYEHUSIMHU.
eab padoTsl
HccnenoBanne XMMUYECKOTO COCTaBa Mpod MOUBBI, OOHAPYKEHUE HEOPTAHMUECKUX
npuMecei,  OnpefeeHUe  KHUCIOTHOCTH/IIEIOYHOCTY W HEOPraHWYeCKUuX
3arpsi3HEHUM, BBIABJIICHUE XJIOPUA- U CYJIb(aT-HOHOB.
O0opynoBaHNe U peaKTUBbI
o IIpoOGsl mouBkI
« JlaGopartopuas mocyna (mpoOUpKHU, BOPOHKH, (PHITETPHI)
o PeakTussr:
PactBopsr kuciior (HCI, HNO3)
Xnopun 6apus (BaCly)
o Hurpar cepedpa (AgNO3)
o Hupuxatopsl (Jlakmyc, peHoIpTaICHH)
o JucTrmiumpoBaHHas BOaa
Xox padoTsl
1. MMoaroroBka npoobI MOYBHI
o Ot60p TpoOBI TOUBHI ¢ T1yOHHBI 0—20 cM
o l3MenbueHue U MpoCEUBaHUE YEPES CUTO
o BspemmuBanue HaBecku (20-30 r)
2. OOHapy:KeHHe HEOPTraHUYeCKUX NpuMeceil
« PactBopenue npoObl B IUCTUIUTMPOBAHHOMN BOJIE
o OunpTparnusa pacTBopa
o IlpoBeneHre KaUECTBEHHBIX PEAKIIUN HA NOHBI
3. Onpenenenne KUCIOTHOCTH/IET0YHOCTH
o IloaroroBka BBITSXKKH U3 TTOYBbI
o Ormpenenenue pH ¢ moMoIIbI0 HTHAUKATOPHBIX OyMaxek win pH-merpa
4. OOHapy:xeHue XJOPUI-HOHOB
« K pactBopy mouBbI 100aBIISIIOT pacTBOp HUTpaTa cepedpa
o Habmogarotr o6pa3zoBanue 6€10ro TBOPOKUCTOTO OCaaKa
o VYpasuenwue peaknuu: ClI"+Ag*—AgCl]
5. OOnapy:xenue cyJb(paT-nOHOB
o K ¢unbTpary n106aBisioT pacTBOp XJI0pHUaa Oapus
o OO0pazyertcs OGenblil 0caToK
o VYpaBuenwue: SO42 +Baz*—BaS0,]
O0padoTka pe3yJbTaToB
CpaBHUTE TTOJIYYCHHBIE TTOKA3aTeNId C HOPMATUBHBIMU 3HAYCHHUSIMU:
o pH nousBsI:
o Kucnasg: <6,0
o Heirpansnas: 6,0-7,0

O

O



o Illenounas: > 7,0
o Conepxanue npumecei:
o Xmopuasl: 10 300 Mr/Kkr
o Cynsdarer: 1o 1000 mr/kr

BriBog

Ha ocHoBe molydeHHBIX HAHHBIX CAECIAWTE BBIBOJ O KAYECTBE UCCIEIYEMOM
MOYBBl M COOTBETCTBUU €€ TOKa3aTeIed HOPMATHUBHBIM 3HAYECHUSM. Y KaXKUTE
BBISIBJICHHBIC 3arPA3HEHUS U KX KOHIIEHTPALHIO.

TeMbl 17151 TOKJIAT0B € MPe3eHTaluel

Knaccudukanus moyB mo BUAY U Ha3HAYEHUIO, MCXONS U3 XUMHUYECKOTO
cocTaBa.

Unentudukamus mpoObl MOYBBI MO €€ XUMHUYECKOMY COCTaBy, OMHCAHHUE
BO3MOYKHOCTEW €€ NPUMEHEHUS.

TpeGoBaHMS K KaueCTBY MOYBBI pa3IUYHOTO Ha3HAYEHUS.

Onucanue 0coOEHHOCTEH HKCIIOJb30BaHMS IOYB B 3aBUCHMOCTH OT THIIOB,
CIOCOOBI YIIYUIIEHUSI KAYeCTBa MOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

O06nacTH HWCIMOJIB30BaHUS OPraHUYECKUX YIOOpEHUH B 3aBUCHUMOCTH OT
Ka4ueCTBEHHOI'O COCTaRBa.

Onucanue OopraHuYecKuX yAOOpEeHHH M UX NMPUMEHECHHE B 3aBUCHMOCTH OT
COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.

Tema 9.5. UcciienoBanne 00beKTOB Ouochepnl

dopma TeKylIero KOHTPOJIs — MpakTuieckas padboTa, 1abopaTopHas padora,
npohecCHOHATBHO- OPUEHTHPOBAHHBIE TPYITITOBBIE TTPOCKTHI - JOKJIAIbI

Kon xourposnupyemoii komnerenunu: OK 01, OK 02, OK 04, OK 07

IIpakTnueckas padora: OOOCHOBaHME aKTYaJbHOCTH BBIODAHHOM TEMBI.
BrisBrienue npobseMbl ucciaenoBanusi. BeIOop 00bEKTOB M METOJIOB UCCIICIOBAHMSI.
[TocranoBka uenei u 3aaad ucciaegoBanus. OnpeaeneHne NpoayKTa UCCIeOBAHUS.
OmnpeneneHue 3TanoB U COCTaBJICHUE TUIaHA UCCIIEAOBAHUSI.

O0ocHOBaHHE AKTYaJbHOCTH

AKTYaJIbHOCTh TeMbI HCCJIE€I0BAHMSA — 3TO OOOCHOBAHHOE OMNpeJeieHUe e¢
BOXXHOCTU [l Pa3BUTUS HAYKM WM TEXHUKUM B JIaHHOW O00JacTH 3HAHUS.
HekoTtopsele KpuTepuu akTyalbHOCTHU:

« Hayuynas um mpakTnyeckasi 3HAYUMOCTbL — TE€Ma JIOJDKHA MUMETh 0C000e
3HaUYCHUE IS Pa3BUTHS HAYKU, MCCJIEIOBAHHUE JOJDKHO MpejiaraTh HOBBIC
3HAHMS WIH PEIICHUS CYIIECTBYIONTUX MPOOIIEM.

o Texkymmii KOHTEKCT — TeMa JOJKHA OBITh CBsI3aHA C COBPEMEHHBIMU
COOBITUSIMHU, TpPEHJaMH, TpoOJeMaMu WIA HU3MEHEHUSIMH B OOIIECTBE,
YKOHOMUKE U JPYTUX 001acTsIX.

o IIpobsieMma WM HEZOCTATOK B CYLIECTBYWINMX MCCJIETOBAHUIAX —
AKTYyaJbHOCTh OIpEENsIeTCs HaMYueM MpoOJieMbl, HEPEIIEHHOTO BOIpOCca



WIA HEIOCTaTKAMM TEKYIIMX HAay4YHbIX MCCIEAOBAHUN, KOTOpPHIE MOYKHO
yCTPaHUTD, MTPOBEIST HOBOE MCCIICIOBAHMUE.
Kak 000cHOBATh aKTYaJILHOCTD:

o M3yuutp cymiecTByolMe MCCIEAOBAHHWA W HaydHble MyOJMKaUUU IO
BBIOpAaHHOI TEMe.

o [Iloka3zaTh, Kak WuCCIIEJOBaHUE CBS3aHO C COBPEMEHHBIMU SIBJICHMUSIMH,
HarpyuMep, TEXHOJIOTMUYECKUMH U3MEHEHUSIMU, COLIMATIbHBIMU TEHICHIIUSIMU.

o OO06ocHOBaTh MPAKTHUECKYI0 3HAYMMOCTh — YKa3aTh, KaKHWE€ MPAKTHUYECCKHE
BBITOJIbI MOJKET JIaTh MCCIENOBaHUE, YKa3aTh Ha MOTEHUHUAIbHbIE O0JIACTH
IPUMEHEHUS PE3yIbTaTOB.

BoisiBiieHue nmpodaeMbl

IIpobiema mucciaenoBaHusi — STO KOHKPETHOE HAyYHOE WM MPAKTUYECKOe
OPOTHBOpPEYHE, BONPOC WM 3aTPYyIHEHUE, KOTOpOoe TpedyeT pa3pelieHus.
HexoTopsie 0cOOEHHOCTH MPOOTIEMBI:

o AKTyalbHOCTH — Ipo0sieMa I0JKHA ObITh aKTyaJbHOW Kak C Hay4HOMH, Tak
U C IPAKTUYECKON TOUKH 3PEHUSI.

o Konkpernoctb — mnpobremy HyXHO UYETKO CQOpMYyIuUpoOBaTh U
KOHKPETHU3UPOBaTh, H30eraTh o0mux Gppas u GopMyanpOBOK, KOTOPHIE MOTYT
OBITh UCTOJIKOBAHBI HEOAHO3HAYHO.

o Hayunas HoBM3HAa — mpoOiieMa NOJDKHA BKJIIOYATh ACHEKTHI, KOTOpHIE
paHee He OBUIM MCCIIEAOBAHbI MM TPeOYIOT HOBOIO MOAXOAa ISl HX
peleHusl.

o IlpakTHyeckasi 3HAYHUMOCTb — TMpoOJieMa JOJDKHA MpeAroiarath MyTH
pellieHusi, KOTOpble MOT'YT OBITh NPUMEHEHBbl B PEAIbHOM JKU3HU WIIH
IpaKTHKE.

Kak cdopmyaupoBars npoodiemy:

o Ormpenenutb TeMy UCCIEIOBaHMUs, HadyaThb C OOIIEW TEMbl, KOTOpas
MHTEPECYEeT U TI0 KOTOPOH UMEETCSI IOCTAaTOYHOE KOJTMYECTBO JIUTEPATYPHI.

o W3yuuth cymiecTByromme MCCIEAOBAHUS, YTOOBI BBIABUTH IPOOEIHI,
HEpEeHIEHHBIE BOIIPOCHI MJIM TPOTHUBOPEUHSL.

o Cy3utb TeMy, cpOKyCHPOBaTHCS HA KOHKPETHOM aCIHEKTE, KOTOPBIN KaKeTcs
HanboJiee 3HaYMMbIM U HEOCTATOYHO U3yYEHHBIM.

o CdopmynupoBaTh BOOPOC — TNPEBPaTUTh BBISIBICHHBI Mpolden wWin
IPOTUBOPEYHE B UCCIIENOBATEIBCKUNA BOIPOC.

Br100p 00bexkTOB
OO0bekT wuccaeI0BAaHMSA — 3TO TMPOLECC WM SBJICHHE, KOTOPOE MOPOXKIAeT
OpoOJEMHYI0 CUTYyallMl0o U TpedyeT u3ydeHusa. Hekoropele pekomeHAaluu 10
BbIOOPY 00BEKTA:

o IlpoananusupoBarh 00/1aCTh 3HAHMI — HU3Y4YUTh TEKYIIUE UCCIIECAOBAHUS,
TEH/JCHLUU, MpPOOJEeMbl U JIOCTHIKEHHUS, UYTOObI MOHSATh, Kakue OOBEKTHI
ceifuac aKTyajabHbI U HHTEPECHBI COOOIIECTRY.

e YTOYHUTH HHTepecbl — OOBEKT JOJDKEH COOTBETCTBOBAaTh HAyYHBIM
UHTEpecam.



o Omnpenesurb BO3MOXKHOCTH JJIsl HCCJEI0BAHMA — IOAYMaTh, KakKue
OOBEKTHl JOCTYIMHBI JJII HW3YYCHHs, YYUTHIBATH BO3MOXKHOCTH  JJIst
HaOJII0ICHUH, SKCIIEPUMEHTOB, COOpa JaHHbIX.

o CdopmyanpoBath 00beKT — YETKO U SICHO CHOPMYIHUPOBATH €TO B padoTe,
OOBSACHUTH, TIOYEMY BBIOpAaH HMEHHO 3TOT AaCMEKT, U KaKO€ MECTO OH
3aHUMAaeT B CTPYKTYpPE UCCIIEI0BAHUSI.

IIpenmer ucciaenoBaHusi — 3TO KOHKPETHBIM acleKT 00beKTa, TO, YTO M3ydaeTcCs
oonee rinyooko. Hanmpumep: 00bEKT — «CcHUCTEeMa CPeIHEro 00pa30BaHUs, TPEIMET
— «BIUSTHUE TU(PPOBBIX TEXHOJOTUHN HA YU4EOHBIN MPOIIECCH.

CocrasJieHue miana

Ilnan uccjieqoBaHus — STO TOPSIIOK MPOBEICHUS M3BICKAHUSI, KOTOPHII TOMOTaeT
YIOPSA0YUTh PabOTy W HE YIYCTUTh Ba)KHBIE MOMEHTHI. HEKOTOpBIE SJIEMEHTHI
I1aHa:

« BBegenmne — omnucanue 0o0bEKTa U MpeIMeETa C aKIEHTOM Ha aKTyaJbHOCTh
TEMBI, YIIOMHUHAHHE METO/I0B UCCIICOBAHUA.

e AHAIM3 JIMTEPATYPHBIX HMCTOYHHUKOB — U3YYCHHE CYIIECTBYIOIIUX
TUII0TE3, HAYYHBIX TEOPHil, pelIeH, pa3padoToK.

o BerynureabHas 4acTb — PAacCMOTPEHHUE CYIIECTBYIOIIMX KOHILENIMN U
YTBEPKICHUH, KaCaIOIUXCS aKTyaIbHOU MpoOJIEMbI WIIM BOIIPOCA.

o OcHOBHasi 4acTb — IIPEJICTaBICHUE TEOPETUUYECKON O0a3bl, Ha OCHOBE

KOTOpPOW aBTOP MPOBOAUT MPAKTUUECKUE U3BICKAHUS U OTIBITHI.
o 3ak/lo4eHHe — 3HAKOMCTBO C MOJYYCHHBIMU BBIBOJAMH.
o CocraBienne OuOMMOorpagu4eckKoro CnucKa B  COOTBETCTBUU C
tpedoBanusmu ['OCT.
o IloaroroBka HArJsiIHOr0 MaTepHaa (cxem, Ta0HIl, TpaduKOB).
Hexoropble 3Tanbl NJIAHUPOBAHUA:
o Pacnpenesienue 3a1a4 U oleHKa pecypcoB — chOPMYIUPOBATH U 3alHACATh
Ha3BaHWE BCEX 3a/a4, IJIs KaXA0M U3 HUX MPOIKCATh KETaeMbIil pe3yJbTar.
o Omnpenenenne BpeMEeHHBIX PAMOK — 3apaHee CIUIAHUPOBAThb M IPOIKCATh
CPOKH BBITIOJIHEHUS KAX0M 3a7]a4i U BCETO UCCIIEAOBAHUS B IIEJIOM.
o IlocTpoenue XPOHOJIOTHYECKOr 0 MOpsiAKa — IPOIKCaTh
MIOCJIEIOBATEIBHOCTh UCIIOJHEHUS 3aJ1a4 U BO3MOKHOCTh UX MEPEKPECTHOTO
WM ApAJJIEIbHOTO BBIMOJTHEHUS.
Baxkno: 1npu cocraBieHMM IUTaHA ClENyeT JOOUThCS YETKUX  HAYYHBIX
(GOPMYIHPOBOK U YUTH OT CIIMIIIKOM IAPOKUX OMPEIACIICHUN.

JlabopaTopuasi padora: liccienoBanue o0BEKTOB Ouochepsl Ha KHUCIOTHOCTD,
IEJIOYHOCTh, XUMUYECKHA COCTaB (3arpsA3HUTENN, MAaKpO- W MHUKPOIJIECMEHTHI).
O06paboTka pe3ynapTaToB HccienoBanus. OleHKka KauecTBa HUCCIeyeMoro 00beKTa,
UCXOJs U3 PE3YJIbTATOB XUMUYECKOTO aHAJN3a.

JlabopaTopHass padora 1m0 MHCCJIEA0BAHHI0O O0bEKTOB Ouochepbl Ha
KHCJIOTHOCTb, IIEJI0YHOCTh, XUMHYECKHH COCTAB (3arpsi3HUTEIH, MAKpPoO- U
MUKPOIJIEMEHTbI) MOKeT BKJIHYATH HM3YyYeHHE METOI0B OmpeaejeHusl ITHX
noKa3zarejieil, aHAJIU3 3arpsi3HAIOIINX BelIeCTB M ONpeaeseHHe COAepKAHUA
MaKpo- M MHMKpPOdJeMeHTOB. Takke paboTa MOXET BKJIOYATh OO0PadOTKY



pE3yJIbTaTOB MCCIEAOBAaHUSI U OIEHKY KayecTBa OOBbEKTa Ha OCHOBE pE3yJbTaTOB
XUMUYECKOTO aHaIN3a.

Hwoxe npuBeneHb! uaeu st Takoi paboThl.

KucaorHoCTh M IEJT0YHOCTH

Omnpenesienne BeJUYIUHBI BOAOPOAHOro nmokasareuas (pH). Hanpumep, nis
ucciaenoBanus  Boabl pH  u3MeEpSIOT  KOJOPUMETPUYECKUM  WIIH
NOTEHIIMOMETPUYECKUM MeToaoM. [Tpubmmxénno 3Hauenne pH onpenenstor
C TOMOIIBIO YHHUBEPCAJIILHOM WHJMKATOPHOW OyMmaru, KOTopas H3MEHSET
OKpPACKy B 3aBUCHMOCTH OT KOHIIEHTPALIMX HOHOB BOJIOPO/IA.

Onpeaesnenne KUCJI0THOCTH MoUBbI. Onpenenstor Bennuuny pH cycnensuu
nouBbl B Boje (akTyanbHas kuciaotHocth) U B KCl (moreHumanibHas
KHCJIIOTHOCTh). B 3aBucumoctu ot BenuuuHbl pH peakiusi MOYBBI MOXKET
ObITh: 3,0-4,5 — cunpHOKuUCHas, 4,6-5,5 — kucnas, 5,6-6,5 — cimabokuciasi,
6,6—7,0 — meurpanpHas, 7,1-7,5 — cnabomienounas, 7,6-8,5 — mienounas,
> 8,5 — cuipHOIIETOUHAS.

Yuér memaromux ¢pakropos. Hanpumep, npu 3Ha4UTENbHON KapOOHATHOM
XKECTKOCTH BOJbl B MPOLECCE TUTPOBAHMS TUAPOKAPOOHATHI KaNbLUS H
MarHusi IEPeXoAsAT B TPYIHOPACTBOPUMBIEC KapOOHATHI, BBI3bIBAasl [IOMYTHEHHUE
ucciaenyemMoro pactsopa. CHATh 3TO OTPULATENIBHOE BO3JACHCTBUE MOYKHO
paz0aByieHHEM MPOOBI MPOKUTISTYEHHON AUCTUIUTMPOBAHHOM BOJIOM.

XHUMHYECKHH COCTaB (3arpsi3HUTESIN)

Hcnonb30BaHne MeTO0B KA4€CTBEHHOT0 U KOJIMY€CTBEHHOI 0 AHAJIN30B.
Hanpumep:
o Turpumerpuyeckuii MeTOJ — HU3MEPEHUE CTAHIAPTHOTO PACTBOpPA
peareHTa  (TUTpaHTa), M3pPACXOJOBAHHOTO HAa  PEAKIUID C
aHAIM3UPYEMbIM BellecTBOM. OrmpezenieHne MpPOBOJIAT CIOCOOOM

TUTPOBaHUS — TPUIMBAHUS TUTPAaHTa HEOOJBIIUMH TOPLUSIMHU K
aHaNMM3UpyeMou mpooe.
o ChnekTpajbHble MeTOAbI — (U3NYECKUNA METOJl KaueCTBEHHOTO H

KOJIMYECTBEHHOI'O OMPEJIETICHUSI COCTaBa BEILECTBA IO €ro CIEKTPAM.
PaznmnyaroT aTOMHBIM M MOJIEKYJSIPHBIM  CIIEKTPAJIbHBIA ~ AHAJIN3,
SMHUCCHUOHHBIM (IO CIIEKTpaM HCITyCKaHus) U aOCOpOIMOHHBIN (110
CIEKTpaM MOTJIOLIECHHUS ).
Yuér mnoaroroBkum mnpoObl. IloaroroBka mpoObI MOXKET BKJIHOYATh
KOHIICHTPUPOBAHUE M3MEPSIEMOr0 HWHIPEAUEHTA WU €ro XUMHUUYECKYIO
Momudukanuo. Hampumep, KOHIIGHTPUPOBAHHWE OCTHTACTCS METOAOM
COpOIMYU aHATU3UPYEMOr0 KOMIIOHEHTA UITM METOJaMU YMEHbIIIEHUs 00bEMa
poOblL, coiepKalleil KOMIIOHEHT.
Y4éT 4yBCTBUTEIBHOCTH MeTOAa. UyBCTBUTENBHOCTHIO METOAA HA3BIBAIOT
HAaWMEHBIIEE KOJMYECTBO BEIIECTBA WM HAUMEHBIIYIO KOHIICHTPALUIO
MCKOMOT'O BEIIECTBA B 00BEKTE, KOTOPBIE ONMPEAEISIOTCSA JAHHBIM METOIO0M C
TpeOyemoil Han&KHOCThIO. UYBCTBUTENHLHOCTh YCTAaHABIUBAIOT C Y4YETOM
3HAQUYEHUsI XOJOCTOrO OIbITa, MPOBOJUMOIO CO BCEMHU PEAKTHBAMHU, HO C
JTUCTUJTMPOBAHHOM BOJOW BMECTO aHATU3UPYEMOM MPOOBHI.

Makpo- 1 MUKP03JIEMEHTbI



Hcnonb3oBanne MeTOI0B XUMHUYECKOro anaausa. Hanpumep:

o ATOMHO-DMHCCHOHHASI CIIEKTPOMETPUSI — METOJ OJAHOBPEMEHHOIO
MHOTOJIEMEHTHOIO aHaiu3a. 1103BossieT OMHOBPEMEHHO ONpPENENATH
1o 2025 sneMmeHTOB, a uHOrAa U 30—35 31eMeHTOB O€3 BBIIEICHUS U
KOHUEHTPUPOBAHUS.

o Macc-cieKTpoMeTpusi —  METOJ  ONPEACJICHHS  XUMHUYECKHX
3JIEMEHTOB M MX W30TONOB B Pa3IUYHBIX O0OBEKTAaX, OCOOEHHO MOCHe
MUKPOBOJIHOBOT'O aBTOKJIABHOT'O PA3I0KEHHUS.

YuéTt ocodenHocreii 00bexkTOB. Hanpumep, 11t onpeaeneHus 371€MEHTHOTO
cocTaBa pacTeHU MpoObl MOTYT MOCTYIATh B €CTECTBEHHOM (KMBOM) BUJE,
1ocjie BBICYIIMBAHUS Ha BO3JyX€ WM JUOPHUIM3AIUU (BHIMOPAXKUBAHUS).
Jlnst  moiydeHus TPENCTaBUTENIbHONW MPOOBI  BBICYIIIEHHBIE  PACTCHHUS
U3MEJIbYAIOT JI0 MOpoIIKa ¢ pazMmepoM yactuil 0,1 MM UM MEHBIIIE.
IlpeaBapuTenbHOe KOHLEHTPUPOBAHME MHKpO3dJIeMeHTOB. Hanpumep,
JUIsL  TPYNIIOBOIO  KOHIEHTPUPOBAaHUS  AHAJMTOB YacTO  HMCHOJB3YIOT
MEJUICHHOE O030JICHWE PACTeHHIl 0e3 WM B MPUCYTCTBUM OKHUCIUTENEU MpHU
temreparypax MeHee 450°C, 4roObl H30€XaTh MOTEPH JETKOJETYYUX
COCIMHEHU .

Onenka KayecrBa

Tembl

ConocraBjieHne JAaHHBIX AHAIM3a € HOPMHUPYEMbIMH BeJIUYUHAMH.
Hanpumep, 11 3JI€MEHTHOrO  aHajiu3a  OOBEKTOB  PACTUTEIBHOIO
IPOMCXOXKIEHUSI JIaHHBIE aHaJIh3a COIOCTABISAIOT C MPEACIBHO U
OPUEHTUPOBOYHO  JOMYCTUMBIMU  KOHUEHTPALMSIMHU  OIpeAesieMbIX
anemenToB ([TAK u O/IK) nnm nx GpoHOBBIME 3HAUECHUSIMU.

Yuér npupoabl o0bekra aHanaum3a. Hamnpumep, s wuccienoBaHus
aTMoc(epbl, BOAbl WJIM IOYB BBIOMPAIOT METOZ Mpo000TOOpa, KOTOPBIUA
3aBHCHUT OT CJIO)KHOCTH COCTaBa M KOJINYECTBA KOMIIOHEHTOB B 3arpsA3HEHUSX,
a TaKXe OT YPOBHA UX KOHUEHTPALIM.

Yuér ¢PaxkTopoB, KOTOpbIE MOrYyT BJMATH HA Ppe3yabTaThl AHAIM3A.
Hanpumep, npu pabote ¢ 3arpsi3HAIOMIMMU BEIIECTBAMHU BaXHO YUUTHIBATH,
YTO pe3yJbTaThl aHaIW3a MOTYT OBITh HCKAXKEHBI H3-3a HEMPaBUIBLHOTO
0oTOOpa MpoObI U MOJATOTOBKU €€ K aHAIIU3Y.

Y4ér ocodenHocrell o0bekTa. Hanpumep, 1is onpenesneHust 3J€MEHTHOrO
COCTaBa PACTEHUU YYHMTHIBAIOT, UYTO Ha COJEP)KaHHUE BJIEMEHTOB BIMSIOT
IPUPOHBIC YCIOBUS MECTHOCTH, THUII TTOYBHI, pelibed TEPPUTOPHH.

TPYNINOBBIX  NPO(EeCCHOHATbHO-OPHEHTUPOBAHHBLIX  IPOEKTOB -

JAOKJIA10B

1. AKTUBUPOBAHHBIN YTOJIb B MEAUIIMHE. SIBIIeHUE aJCOPOIIHH.
2.AMUHOKUCIIOTBI — «KUPIUIUKI» OCIKOBBIX MOJIEKYIL.

3.AMUHOKHCIIOTHI U UX OUOJIOTHYEecKasi POJib.

4.Ananu3 6€IKOB Ha MOJIHOIICHHOCTD.

5.AHTHOMOTUKU — MOIIIHOE OPYKHUE.

6.ApoMaTH3aTOpPhl HA OCHOBE CJIOXKHBIX F(DUPOB.

7.ApoMaTtruecKre yriaieBoJ0pObl KaK IIEHHOE XMMUYECKOE ChIPhE B MEUIIUHE



8.Apomarunueckue d(pupHbIC Macia U UX UCIIOJIb30BAHHUE.

9.AckopOMHOBasI KMCJIOTA: CBOMCTBA, (PM3MOJIOTMUECKOE JCHCTBUE, COACPKAHUE U
JMHAMHUKA HAKOIUUICHUSI B PACTCHHUSIX.

10.benku — ocHoBa u3HHU. M3yueHue OenkoB, (epMEHTOB: B3IVIAJ OyaYIIEro
MEIUIITHCKOTO pabOTHUKA.

11.buonoruyeckast 1 MEIUUUHCKAS POJIb XUMUYECKHUX 3JIEMEHTOB.
12.bronorunyeckas pojab KApOTUHA U KAPATUHOUIOB.

13.bronoruyeckast poiab MUKPOIJEMEHTOB U UX TPUMEHEHNUE B MEULINHE.
14.buonornyeckrie aCueKTbl XUMUH 3JIEMEHTOB.

15.buonoruyeckrie GyHKIIUU OEIIKOB.

16.BbydepHbie pacTBOpPHI B dKUBBIX OpraHu3Max.

17.bydepHbie cucTeMbl B OpraHU3ME YEI0OBEKa.

18.Butamunsl A, /I, C u enx Guonorudeckas posib.

19.ButamunoneuunuTHbIE COCTOSTHUS U 3a00JICBaHMSL.

20.BiusiHue xoderHa Ha OpraHu3M YeIoBeKa.

21.BnusiHUE METOIOB 3aMOpPaKUBaHUS HA KAYECTBO MUTHEBOM BOJBI.

22.BausiHUE TEIIOBOW 00padOTKM Ha JIMIUABI U yIIIEBOIbI.

23.BausHue pTopua-HOHA HA HMaib 3yOO0B.

24 .Bnusiaue yas u kKode Ha aKTUBAIIIO TPOMOOIIUTOB.

25.BnusiHAe SHEpPreTHYeCKnX HAIMMTKOB Ha JelCTBHE (DEepPMEHTOB.

26.Bona — yHuBepcalbHbI OMOPACTBOPUTEITb.

27.BogopacTBOpUMBIE BUTAMUHBI.

28.BpenHoe Bo3zaeiicTBUE TaOAYHON NPOAYKIIMM HA KUBbIE OPTaHU3MBI.
29.I'emor00uH U €ro pojib B OpraHu3Me.

30.de3uHbUnupyronme cpeacTsa B MEIUIIMHE.

31.2Kene3o u ero Ouojgoruueckas pojib B OpraHu3Me 4eJI0BeKa.

32.Ku3Hb 6€3 roTeHa.

33.Kupbl — IpOAYKT MATAHUS U HEHHOE XUMHYECKOE ChIPhE

34.3nadyeHne OUOMOIMMEPOB B METULIMHE.

35.3HaueHne ruapoau3a Cojiel B )KU3HU YEJIOBEKa

36.3HaueHne pacTBOPOB IJisi OMOJIOTHH U METUIIUHBI.

37.13yuenue pepMeHTAaTUBHON aKTUBHOCTH OMOJIOTMYECKHUX KUIKOCTEH.
38.Mcnonp30BaHuE paiMOAKTUBHBIX U30TOMOB B MEAUIIUHE.

39.McKyCCTBEHHBIE KUPBI - YTPO3a 3I0POBBIO.

40.UccnenoBanne HU3NKO-XUMMUYECKIX CBOMCTB Kpaxmaia.

41.MccnenoBaHre XMMHUYECKHX CBOMCTB acUpHHA M W3YyYEHUE €ro BIMSHUS Ha
OpraHu3M YEJIOBEKA.

42 UccnenoBaHue XWMHUYECKHMX CBOWCTB LMHKA M €ro BJIUSHUS HA OpPraHu3M
YeJIoBeKa.

43.on B poayKTaxX MUTAHHS U BIMSHHE €T0 HA OPraHH3M YeJIOBEKa.

44 Kanbuuii ¥ €ro COCIMHEHNS B OPraHU3Me YEJIOBEKA.

45 KoMmImiekCHbIE COEAUHEHUS U UX POJIb B MEUIIMHE.

46.Kpacurenu - HaTypaJibHbIE€ UM UCKYCCTBEHHbIE?

47.JlekapcTBEHHbIE paCTEHUA KaK ajJbTEpHATHBA (PapMalleBTUUECKUM MpenapaTam.
48.Menuko-0MoIoTHYeCKUe 3HAUCHHS HATPHA.



49 Metailibl B OpraHru3Me 4eJIOBEKa.

50.MunepanbHas BoAAa — YHUKAIbHBIN Aap MPUPOJIBIL.

51.Hurtpatsl B IpoAyKTax MUTAHUS.

52.1IeKTUH U €ro BIUSHUE Ha OPTaHU3M YEJIOBEKA.
53.TloBapeHHast CoJib - KpUCTAJLIBI KU3HU WK Oeliast CMEPTh?

54 ITpumeHeHne OHOTIOIIMMEPOB B MEAUITUHE.

55.1Ipobnema iogHoro AeduiuTa.

56.1IpoaykThl MUTAHUSI KAK XUMUAYECKUE COCIUHCHUS.

57.Caxap 1 caxapo3aMEHUTENH: 32 U MPOTUB.

58.CoBpeMeHHbIE METOIbI 00e33apaKuBaHUS BOIBI.
59.CoenrHeHns rajJoreHoB Kak JIEKAPCTBEHHBIE CPEICTBA.
60.CocraB 1 jedeOHbIe CBOWCTBA MPUPOTHON MUHEPATLHON BOJIBI.
61.CocTtaB U CBOMCTBA paCTUTEIbLHBIX MACE.

62.CTpoeHHE TIIFOKO3bl: HWCTOPUS PA3BUTHA NPEICTABICHUNA M COBPEMEHHbIE
BO33pPEHUS.

63.CTpoeHue U CBOICTBA OEJIKOB.

64.CTpoeHue U CBOICTBA JIUITUIOB.

65.CTpoeHue U CBOICTBA YTJIEBOJIOB.

66.CTpyKTyphI O€IKa U ero JeCTPyKTYPUPOBAHHE.

67.Cpeno0HOE U3 HEChETOOHOT0 (0 CHHTETHYECKOM ITHIIIE).
68.TOKCHKaHTBI U AJJIEPI€HBI B OKPY>KAIOLIEH Cpejie.
69.Tokcrueckoe AEMCTBUE TAKEIBIX METAIUIOB.

70.DapmaneBT — 3TO MEIUK WIIA XUMUK?

71.DepMEeHTHI U UX POJIb B OpraHU3MeE.

72.OpyKTOBbIE aMUHOKHUCIIOTHI U UX UCIOJIB30BAHUE B KOCMETOJIOTHH.
73.X¥UMUYECKHE DJIEMEHTBI B JICKAPCTBEHHBIX CPEACTBAX.

74. XvUMUYECKHE 3JIEMEHThI B OPraHU3ME YEJIOBEKA.

75.XUMHUS B CyIMEIDKCIIEPTUSE.

76.2NEKTPOHHBIM CUTapETaM-HET.

77.21aHon: Benuyainiee 0Jaro U CTpaHoe 3J10.






PA3JAEJI 2. METOAUYECKHUE MATEPHUAJIBIL, OITPEAEJIAIOIINUE
HPOLEAYPbI OHEHUBAHUSA PE3YJIBTATOB OBYYEHUS 110
JAUCIHUIIJIMHE

2.1. Opra"Hu3auMoOHHbIE OCHOBbI NPHMEHEHHUS OAILHO-PEHTHHIOBOM
CHCTEeMbI OLIEHKH YCIIeBAeMOCTH 00y4aloIMXCH M0 IMCUMILINHE.

OneHka KayecTBa OCBOCHMSI OOYYarOIIMMMCS JUCUUIUIMHBI peain3yercsl B
(dopMare OaIbHO-PEUTUHIOBOM CHCTEMBI OLEHKH YCIIEBAEMOCTH OOYyYaromIMXCs
(BPCO).

BPCO B xoae Tekymero KOHTPOJS YCIEBAEMOCTH U IPOMEXKYTOUHOM
arTectanuu ocyiectsisercs no 100-6ampHoi mKane.

AKkaneMu4ecKkuil pedTUHT o0ydarolerocs no AUCIUIUIMHE CKJIaJbIBae€TCs M3
pE3yNbTATOB:

- TEKYUIEro KOHTPOJS YyCIeBaeMOCTH (MaKCHUMAaJbHBIA TEKYUIUH pPEUTHUHT
oOydarorierocst 80 peMTHHTOBBIX 0AJIIOB;

- MPOMEXYTOYHOW arTrecTanuu (MakCUMajdbHBIA pPyOeXKHBIA pPEHTHHT
oOyyaromierocs: 20 peWTHHTOBBIX OAJIJIOB.

VYcaoBHsS OLEHKH OCBOEHHS OOydYarolIMMCs TUCHMIUIMHBI B (popmate BPCO
JIOBOASITCA TPEMoJaBaTeleM 10 CBEACHHUS OOYJaIOUIUXCS Ha IEepPBOM YyueOHOM
3aHSATHM, a TaKXe pa3MelleHbl B CBOOOAHOM JOCTyIE€ B 3JIEKTPOHHOM
nH(popmalmoHHo-o0pa3zoBaresbHOl cpene Komiemxka.

2.2. IIpoBeneHue TeKymiero # PpPYyOe:KHOr0 KOHTPOJIS YCIIeBAeMOCTH
o0yyalomuxcss M0 JAUCHMUIVIMHE B COOTBETCTBHM € O0a/JIbHO-PEHTHHI OBOi
CHCTEMOMH OLICHKH yCIIeBaeMOCTH 00y4ar01Ierocs

B Tteuenme yudeOHOro cemecTpa 1O MPOMEXKYTOUYHOM aTTeCTallMd Ha
OCHOBAHMM YTBEPKIEHHOM pabdodeil mnporpaMmbl JUCHMILUIMHBI (opMupyercs
TEeKYIM  pedTUHT  oOydaromierocs. Tekymuid  peWTHHT  O0ydaromierocs
CKJIa/IbIBAETCSI KaK CyMMa pEHUTHMHIOBBIX 0asuioB, MONYYEHHBIX MM B TEUYEHUE
y4e0HOr0 CEMECTpa MO BCEM BUJIaM Y4E€OHBIX 3aHATUHN MO TUCLUILIIMHE.

B nmnporecce Tekymero KOHTPOJII OLEHUBAIOTCS CIEAYIOUIUE JEHCTBUS
oOy4aronierocsi, HampaBJIEHHbIE HA OCBOCHUE KOMIIETEHIIMH B paMKax H3y4eHUs
y4e€0HOM TUCHIUIUINHBIL:

- aKajgeMuyeckas aKTHBHOCTh  (TIOCEIaeMOCTh  Y4YEOHBIX  3aHSATHUH,
CaMOCTOSITEJIbHOE M3YyYEHUE COJAEpKaHUS y4eOHOW UCUUILTUHBI B 3JIEKTPOHHON
nH(pOpPMAITMOHHO-00pa30BaTEeILHON  Cpelle,  COOJIIOJIGHHE  CPOKOB  CIAa4H
MPaKTUYECKUX 3aJJaHUI U TEKYILIUX KOHTPOJIbHBIX MEPONPUATHNA U Ap.);

- BBIIIOJIHEHHE U C/1ada TEKYIIUX U UTOTOBOr'O MPAKTHYECKUX 3aJaHHi (3cce,
pedeparsl, TBOPUECKUE 3aJaHUsl, AKTUBHOE YYacTHE B I'PYHIIOBBIX MHTEPAKTUBHBIX
3aHATUSAX, 3alUTa IPOEKTOB U Jp.);

- TIPOXOXACHHE pYOeKeW TEeKyIIero KOHTPOJs, BKJIOYas COOJIIOJIEHUE
rpaduka MX MPOXOXKIEHUS B BJIEKTPOHHON HH(GOPMALMOHHO-00pa30BaATEIBHOM

cpene.

Kpumepuu oyenku onpoca
«OTINYHO»:



- JIaH TIOJIHBIN, pa3BEPHYTHIN OTBET HA MOCTABJIEHHBII BOIIPOC;

- B OTBETE MPOCIICIKUBACTCS YETKasd CTPYKTYpPa, JOTHUECKAS TTOCIE0BATEIBHOCTb,
OTpAXKAIOLIAsl CYIIHOCTb PACKPBIBAEMBIX ITIOHATUI, TEOPUU, SIBJICHUM;

- 3HaHHUE M0 MPEIMETY JEMOHCTPUPYIOTCS Ha (OHE MOHWMAHHSA €ro0 B CHUCTEME
JAHHOW HAYKHA U MEKIUCUUTUIMHAPHBIX CBA3EH;

- CBOOOJTHOE BJIaJICHUE TEPMUHOJIOTHEH;

- OTBETHI HA JIOMOJHUTEIbHBIE BOITPOCHI YETKUE, KPATKHUE;

«Xopouio»:

- JIJaH TIOJIHBIM, Pa3BEPHYTHIA OTBET HA ITOCTABJIIEHHBIA BONPOC, MOKA3aHO YMEHHUE
BBIJICTISITh CYIIECTBEHHBIE U HECYIIECTBEHHBIC MPU3HAKU, TPUYUHHO-CJICCTBEHHbBIC
CBSI3U;

- OTBET HEJOCTATOYHO JIOTUYEH C EAWHUYHBIMH OIMMOKaMU B YACTHOCTSX,
VCIIPABJICHHBIE CTYAEHTOM C IOMOILBIO MPENOAABATENS;

- €IMHUYHbIC OITUOKHU B TEPMUHOJIOTUU;

- OTBETHl Ha JOMOJHUTEIIBHBIE BOIPOCHI NMPABWIBHBIEC, HEIOCTATOYHO MOJIHBIC U
YETKHE.

«Y10BJICTBOPUTEJIHLHO»:

- OTBET HE TMOJHBIA, C OMHOKaMH B JE€TalsiX, YMEHUE PACKpPbITh 3HAYCHUE
00O0OIIEHHBIX 3HAHUW HE IOKa3aHO, pedyeBoe odopmileHHE TpeOyeT MOMpPaBoK,
KOpPPEKIINY;

- JIOTMKa WU TOCJIEAOBATEJIBbHOCTh H3JIOKEHUS HMMEIOT HApYLICHUs, CTYAEHT HE
CIIOCOOEH  CaMOCTOSITENIbHO — BBIJICJINTh  CYIIECTBEHHBIE M HECYIIECTBEHHbBIC
MPU3HAKHU U IPUYUHHO-CJIEACTBEHHBIE CBS3H;

- OIUOKH B PACKPHIBAEMBIX MOHATUSIX, TEPMHUHAX;

- CTYJICHT HE OPUEHTUPYETCS B TEME, JOMYCKAET CEPhE3HBIE OITNOKH;

- CTYICHT HE MOXET OTBETUTH Ha OOJBIIYIO YacTh JOMOJHUTEILHBIX BOMPOCOB.
«HeynoB1€eTBOPUTEIBHO:

- OTBET MPEJCTABIAET CO00I pa3po3HEHHBIC 3HAHUS C CYIIECTBEHHBIMU OIIMOKaMHU
10 BOITPOCY;

- TPUCYTCTBYIOT ()parMEHTApHOCTh, HEJIIOTMYHOCTh W3JIOKEHUSI, CTYIEHT He
OCO3HAET CBSA3b 00CYKJAEMOr0 BOMpPOCa C APYTUMHU O0bEKTaMU JTUCLMILIUHBI, PEYb
HErpaMoOTHas;

- HE3HAHUE TEPMUHOJIOTHH;

- OTBETHI HA JOMOJHUTEIIbHBIE BOIPOCHI HEMTPABUJIbHBIE.

Kpumepuu oyenku npakmuueckoz2o 3a0anus:

«OTIMYHO» — MPaBUIBHBIM OTBET, JAETCS YETKOE 0OOCHOBAHWE MPUHITOMY
PELIEHUIO; PACCYXIEHUs YETKUE IMOCIEIOBATEIbHBIE JIOTUYECKUE; HCIIOIb3YIOTCS
CCBUIKM Ha IIOJIyYEHHbIE NIPU H3YYECHUM JUCLUIUIMHBI 3HAHUS, IPABUIIBHO
UCTOIb3YIOTCS (POPMYIIBI, MOHATHS, MPOLEAYPhl, UMEIOLIUE MPSIMOE OTHOLIEHUE K
3a1a4de s MOATBEPKACHUS IPUHATOrO PELIEHUS.

«Xopoiio» — TpaBUIbHBIM OTBET, JlaeTcd OOOCHOBAHHME MPUHITOMY
PELLIEHUIO; HO C HE CYIIECTBEHHBIMH OIMIMOKAMH, B PACCYXIEHHUSX OTCYTCTBYET
JIOTUYECKasi MOCJIEN0BATENBHOCTD; HCHOJB3YIOTCA CCBUIKM Ha ITOJYYEHHBIE IPU
W3YYCHUHW NUCIMIUIMHBI 3HAHUWS, MPABUIBLHO HCIONB3YIOTCA (DOPMYIIBI, MOHATHS,



OpOLEAYyphl, HMEIOIIME IPsAMOE OTHOLIEHWE K 3aJade sl IMOATBEP)KICHUS
MIPUHATOrO PELICHUS.

«Y 1OBJIETBOPUTENBHO» — MPABWIBHBIN OTBET, TOMYCKAIOTCS IPpyOble OMIMOKH
B OOOCHOBaHMM TMPHUHATOrO PELIECHUS; PACCYKIEHUS HE IMOCIe10BaTeIbHbIE
CyMOYpHBIE; UCHOJB3YIOTCS CCHUIKM Ha MOJIYYEHHBIE MPU U3YYECHHH JTUCUUILIMHBI
3HaHUS; UCTIONB3YIOTCS (OPMYJIBL, TPOLEAYPbI, TOHATHS,
UMEIOIIME NPSIMOE 3HAYEHUE I MOATBEPKICHHS NPUHATOTO PEIIEHUS, OIHAKO,
npu oOpallleHMH K HUM JOMYCKAIOTCSl CEpPbE3HbIE OMIMOKH, CTYJEHT HE MOXKET
IIPaBUIILHO UMH BOCIIOJIb30BaThHCA.

«HeynoBneTBOpUTENIBHO, HE 3aU4TEHO» —OTBET HEBEPHBIM, OTCYTCTBYET
00OCHOBaHME TMPUHATOMY  PEIICHHWIO;  CTYACHT  JIEMOHCTPUPYET  IOJHOE
HEITOHMMAaHUe CyTH BOIIPOCA.

Kpumepuu oyenxku mecma:

«3auTeHo» - ecau 00ydJaroIIMiCs MPaBUIIBHO BBIOTHWI HE MeHee 2/3 Bcei
pa®oThl WM NOMYCTHJ HE Oojiee OIHOM TpyOoil OIMOKM M JBYX HENOYETOB, HE
Oosnee omHOW TpyOOM W OAHOW HErpyOoi OmmoOKW, HE Oonee Tpex HerpyobIx
OLIMOOK, OHON HErpy0oil OIIMOKU U TPEX HEAOYETOB, IPU HATUYUHU YETHIPEX -TISITH
HE/104ETOB.

«He 3auteHO» - ecnu YMCIO OMOOK M HEAOYETOB MIPEBBICUIO HOPMY IS
OLIEHKH 3 WJIM IPAaBUIIbHO BBIIIOJHEHO MeHee 2/3 Bceil paboThl.

Kpumepuu oyenku evinoinenus Keic-3a0anus

- YMEHUE TIPOBECTU Pa300p CUTYyAIUH;

- YPOBEHb apryMEHTAaIIUH, CIOCOOHOCTh OTCTAWBATh CBOIO TOUYKY 3PCHHUS;
- CITOCOOHOCTh IPUHUMATH YITPABICHYECKUEC PEIICHNUS,

- KaueCTBO O(POPMIICHUS OTUETA.

Kpumepuu oyenku ooxnaoa

[Ipu BhIMONHEHUU AOKIAAa OOYYAIOUIUIICS MOKEH MPOJEMOHCTPHUPOBATH YMEHHE
KpaTKO WM3JaraTh IMPOYMTAHHBIM MaTepuan, a TakkKe yMEHHe o0000marb Hu
aHAIM3UPOBATH MaTepUaj Mo TeMe JOKIaaa.

MakcumalibHasi OlleHKa 3a JoK1aa: 8 OaioB.

OCHOBHBIMH KPUTEPUSIMH OLEHKH JTOKJIaAa SIBISIFOTCS:

- aKTyaJIbHOCTb BHIOPAHHOM TEMBI M U3JIaraeMoro Marepuana — 2 6annia;

- COIEPXKATENBHOCTh — 2 Oaia;

- CTPYKTypa u opopmieHue nokiaaa — 1 6amr;

- YETKOCTh U BBIPA3UTEIHLHOCTD BBICTYIUICHUS — | OaIL;

- YMEHUE T0JIb30BaThCsl KOHCIIEKTOM — 1 Oasu;

- TOYHOCTh ¥ TIOJTHOTA OTBETOB HA BOMPOCKHI — 1 Ga.

Kpumepuu oyenku npesenmayuu
1. O6bém npeszenTaruu 20 -50 cnaiigor (1 6am).
2. IIpaBunbHOCTH 0opmIleHHs TUTYIbHOTO cnaiaa (0,5 6amna);



3. AKTyaJIbHOCTb OTOOpPaHHOI'O MaTepuaia, 00OCHOBAaHHOCTb (POPMYIMPOBKH IIEIU
u 3a1a4 pa6otsl (0,5 Oamna);

4. HarnsgHocTh W JIOTUYHOCTh IMpe3eHTalMd, OOOCHOBAHHOCTH HCIIOJNb30BAHUS
TabIUL, JUarpaMm, pUCYHKOB, (oTtorpaduil, KapT, BUJEO — BCTaBOK, 3BYKOBOT'O
COIPOBOKJIECHNUS; TPABWIbHBINA BHIOOp MIPU(PTOB, (pOHA, APYTHX FJIEMEHTOB JU3aliHA
cnaiina (2 6amia).

5. O0ObEéM M KavyecTBO HCTOYHMKOB HH(poOpManuu (HE MeHee 2-X HHTEpPHET —
UCTOYHUKOB M HE MEHEE 2-X JTUTEPATYPHBIX HICTOYHUKOB).

Kpumepuu oyenku nabopamopnoz2o 3a0anus.
«OTIMYHO» — TMPAaBWIBHBIM OTBET, JA€TCS YETKOE OOOCHOBAHHE MPUHSATOMY
PEUIEHUIO; PACCYXJEHUS YETKUE MOCIEI0BATEIbHbIC JIOTUYECKUE; HCIOIb3YIOTCS
CCBUIKM Ha TIOJY4YEHHBbIE TMpPU U3YyYEHUU JUCHUIUIMHBI 3HAHUS; MPABUIBHO
WCITOJIB3YIOTCSL (DOPMYIIBI, TOHSATHUS, MPOLETYPhl, UMEIOIINUE MPSIMOE OTHOIIEHUE K
3a/1aue sl MOATBEPKACHUS IPUHATOrO PEUICHUS.
«Xopol10» — MpaBUJIbHBIA OTBET, AaeTCsl 00OCHOBAHUE MPUHATOMY PEIICHUIO; HO C
HE CYIIECTBEHHBIMH OIIUOKAaMU, B PACCYKICHUSAX OTCYTCTBYET JIOTMYECKas
MOCJIEI0BATEIbHOCTh; HCIOJB3YIOTCS CCHUIKM Ha TOJYYCHHBIE MPU HU3YYCHUU
JTUCIUIUIMHBI 3HAHUS, MPABUIILHO MCHOJIB3YIOTCS (POPMYIIbI, TOHSATHUS, MPOLIETYPHI,
HMMEIOIIME MPSMOE OTHOIICHUE K 3a7a4e JIs MOATBEPKACHUS MPUHITOTO PEIICHHUS.
«Y IOBIETBOPUTEIHLHO» — TMPAaBHIbHBIA OTBET, JOMYCKAIOTCA TpyOble OIMMOKU B
O00OCHOBaHMM TMPHUHATOTO PEUICHUS; PACCYXKIEHUS HE TMOCIe0BaTeIbHbIC
CyMOYpHBIE; UCIOJIb3YIOTCS CCHUIKM Ha MOJYYCHHBIC MPU U3YYCHUH JUCITUTLIUHBI
3HAHMS; UCIMOJB3YIOTCS (OPMYJbI, MPOLEAYpPbI, MOHATHUS, HMEIONUE TMPIMOe
3HAYCHUE JIJISl TOATBEPXKIACHUSI MPUHATOTO PEIICHUS, OJHAKO, MPH OOpaIIleHUH K
HUM JIONTYCKAIOTCS CEpPbE3HbIE OIIMOKU, CTYIAEHT HE MOXET IpaBWIbHO HMU
BOCIOJIb30BATHCS.
«HeynoBneTBOpUTENbHO, HE 3a4TE€HO» — OTBET HEBEPHBIA, OTCYTCTBYET
000CHOBaHME TPHUHATOMY  PEIICHHUIO; CTYACHT JEMOHCTPUPYET  IOJHOE
HEITOHMMAaHUE CYyTH BOIIPOCa.

Jns  TulaHMpoBaHUSL  pacyeTra  TEKYIIEro peWTHHra, o0ydaromierocs
UCIOJIb3YIOTCS CJIEIYIOIINE TPOIOPLIHHI:

Buj yyeOHOro neiicrpust MakcumajibHasi peUTUHT OBast
OlleHKa, 0aJ1J10B

aKaJieMHUYecKasi akTHBHOCTD 10
PaKTUYECKHE 3aJaHuUs 40
U3 HUX. meKyujue npaKxmudeckue 3a0anus 20
UMo2080€ NPAKMU4ecKoe 3a0aHue 20
pyOEXKH TEKYIIEro KOHTPOJIS 30
HTOI'O: 80

B Teuenue yuebHOro cemecTpa mo JUCHUIUIMHE 00YYaIOIIUMCS IOJKEH OBITh
HAKOIUICH TEKYIIUH pEeUTUHr He MeHee 52 peHWTHHroBbIx OamioB (65% ot
MAaKCUMAJIbHOT'O 3HAYEHHUS TEKYILETO PEUTHHTA.



HeoOxonumbpiMu  yCIIOBUAMH JIOMyCKa, OOyYarolmerocs K MPOMEXYTOUHON
arTecTallid IO  JUCHUILIMHE  SBIBIIOTCS  MOJIOKHUTEIBHOE  IPOXOXKICHHUE
oOyuaromumcsi He MeHee 65% pyOexeil TeKylero KOHTPOJs C HAKOIUICHUEM HE
MeHee 65% MaKCUMaJIbHOTO PEUTHHIOBOrO Oajia 3a KaXKIbld pPyOeX TEKYIIEro
KOHTPOJII U TOJIO)KUTENBHOE BBINOJHEHHE UTOTOBOTO IMPAKTUYECKOIO 3aJaHUS C
HAaKOIUICHWEM He MeHee 65%  MakcUMalbHOrO  pEeWTHHroBoro  Oaiia,
YCTaHOBJIEHHOTO 3a UTOTOBOE ITPAKTUYECKOE 3aIaHHE.

Hesbimonnenune BBIIIIEYKa3aHHbIX YCJIOBHM ABJIACTCSA TEKYILIEn
aKaJeMHYeCKON 3a/I0JDKEHHOCThIO, KOTOpas JOJDKHA OBITh  JIMKBUAMPOBAHA
00y4JaromMMCs 10 KOHTPOJIBHOTO MEPOIIPHUSATHUS IPOMEKYTOUHON aTTECTAllUU.

CeeneHus O Haauyuu Yy oOOydYaromuxcs TeKyIled aKaaeMHYeCcKOi
3aJJ0JDKEHHOCTH, CpOKax M TOpsiiKe a00opa pEeUTHHTOBBIX OauioB i e
JUKBUJIALIUU TOBOJATCS /10 OO y4aIOIIUXCS MEAarornueckuM paboTHUKOM.

B cnydae He nuMKBHIALMM TEKYIIEH aKaAEMHYECKOW 33 0JKEHHOCTH,
neAarorndeckuii  pabOTHUK 00s3aH BO BpPEMsI KOHTPOJIBHOTO MEPONPUSITHS
IPOMEXYTOYHOM aTTeCTallUU MOCTaBUTh oOyydaroiemycst 0 peiTHHTOBBIX OalioB.

B oroM cnywae mnukBupanus TEKyLIEW akKaJIeMHYECKOM 3a0JKEHHOCTH
BO3MOYKHA B IEPUOJIBI ITPOBEECHMUS IIOBTOPHOM ITPOMEKYTOYHOM aTTECTALUN.

Kpumepuu oyenxu pepepama

OOyuatonuiics, 3amumaromuid pedepar, IODKEH paccka3aTb O €ro
aKTyaJbHOCTH, ITOCTaBJICHHBIX IEJIAX U 3a]la4ax, H3y4EeHHOH JIUTEpaType, CTPYKType
OCHOBHOM YacCTH, C/ICTTAaHHBIX B X07I¢ paOOTHI BEIBOAX.

ITo okOHYaHHIO BBICTYIUICHUSI €My MOXET OBITh 3aJ1aHO HECKOJIbKO BOIPOCOB
0 MPeACTaBICHHON Mpoleme.

OrneHka ckiIaabIBaeTCsl U3 COONMIOAeHUs TpeOOBaHUH K pedepaTy, rPaMOTHOTO
pPacKphITUS TEMBbI, YMEHHUS YETKO PACCKa3blBaTh O MpPEACTaBICHHOM pedepare,
CIIOCOOHOCTH TOHATH CYTh 3aJaBaéMbIX 1O pabOTE BOMPOCOB M HAWTH TOYHBIC
OTBCTHI HA HUX.

Peghepam, 6 komopom nonnocmwio oceewyena mema u KOmMopuwlii opopmien
co21acHO mpebo8aHusM, oyenusaemcs 0o 15 bannos.

2.3. IlpoBeneHne MPpOMeKYTOYHOM aTTecTAIUM O0YYAKIIUXCH MO IMCHUIIMHE
B COOTBETCTBHM € OA/VIbHO-PEMTHHIOBON CHCTEMOIl OLEHKH YCIIEeBAEMOCTH
o0yuaromerocs

[IpomexyTrouHasi aTTecTanus Mo AUCHUIUIMHE MPOBOJUTCS B COOTBETCTBHUHU C
[TonoxkeHneM O TMPOMEKYTOUHOM aTTeCTallMM OOYYaIOIIUXCS [0 OCHOBHBIM
npodeccroHanbHbIM  0Opa3oBarenbHbIM Hporpammam B AHO IIOO IIAIIK u
[Tonoxxennem O  OaUIbHO-PEUTUHTOBOW  CHUCTEME  OICHKH  YCIIEBA€MOCTH
00y4JaromMXcs M0 OCHOBHBIM MPO(deCCHOHATBHBIM 00pa30BaTEIbHBIM POrpaMMaM
B AHO I10O ITAIIK B AeliCcTBYIOIIEN peIaKIIUU.

Ha npomMexxyTounyro arrectaruto oTBoautcs 20 peMTHHTOBBIX OAJIJIOB.

OTtBeThl 0O0yYaromerocs Ha KOHTPOJBLHOM MEPOIPHUSTUU MPOMEKYTOYHOM
aTTeCTallMM OLEHUBAIOTCS MEeNarornyeckuM padoTHUKOM 1o 20 - OayuibHOU HIKaje,
a UTOrOBasi OLIEHKA M0 JUCIUTIIIMHE BBICTABIISICTCS 10 MATUOAIUILHON CUCTEME.



Kputepun BwicTaBieHus oneHku omnpenessiorcs [lomoxkenuem o OamuibHO-
PEUTHUHTOBON CHCTEME OIICHKHM YCIIEBAEMOCTH OOYYArOMIMXCS 10 OCHOBHBIM
npodeccuoHANbHBIM 00pa30BaTEIbHBIM MpPOrpaMMaM - MpOrpaMMaM CPEIHEro
npodeccuonansHoro oopazosanus 8 AHO I100 ITTATIK.

B mpomecce omnpenenenuss  pyOeKHOTO  pelTHMHra  OOydarouierocs
UCIIOJIb3YETCS CIESAYIOIIas MMIKaa;

Pyo0exxkHbIi Kpurepuu oneHKH ocBOCHUSI 00y4AOIIMMCH y4eOH O
pedTHHT JTUCHUIUINHBI B X0/Ie KOHTP OJILHBIX MePONPUsI THI
MPOMEKYTOYHOM aTTeCTAIIUU
19-20 o0 ydJaromuiics TIyO00KO ¥ TPOYHO YCBOWII TPOTPAMMHBIHN
PEUTHHTOBBIX | MaTepUall, HCYSPIBIBAIOIIE, ITOCIICIOBATEIHLHO, TPAMOTHO U
OaoB JIOTUYECKH CTPOMHO €r0 M3JIaraeT, TECHO yBSA3BIBACT C 3aJauaMu U

Oynyie nesTebHOCThIO, HE 3aTPYAHIETCS C OTBETOM IPH
BUJIOM3MEHEHNH 3aJJaHusl, CBOOOJHO CIIPABIISIETCS C 3a/la4aMu U
NPAKTUYECKUMH 33JaHUSMU, IPABHIIBHO OOOCHOBBIBAET MIPUHSATHIE
peLlIeHUs, YMEET CaMOCTOATEIbHO 00001aTh U U3JaraTh
MaTepuall, He 1onycKasi OIIHO0K

16-18 o0ydJaromuiicss TBEp0 3HAET MPOrPaMMHBIN MaTepral, TPaMOTHO
PEUTHHTOBBIX | | IO CYIIECTBY M3JIaraeT ero, He JOIMYCKast CYIIeCTBEHHBIX
0amioB HETOYHOCTEH B OTBETE HA BOIIPOC, MOXKET MPABUIILHO MPUMEHSTh

TCOPCTUYCCKUC ITOJIOKCHUS U BJIAACCT H€O6XOIII/IMI>IMI/I YMCHUAMU
W HAaBBIKAMM ITPHU BBINTOJIHCHHUH ITPAKTUICCKUX BaI[aHHfI

13-15 00yyJaromuiicss OCBOMJI OCHOBHOM MaTepHall, HO HE 3HAET
PEUTHHTOBBIX | OTJICTBHBIX JICTAJICH, IOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO
0ayIoB MpaBWIbHBIC (HOPMYIUPOBKH, HAPYIIACT MOCIEAOBATEILHOCTh B

N3JI0KCHHUU IIPOIrpaMMHOI0 MaTC€pHraia 1 UCIIBITEIBACT
3aTPYAHCHUS B BBIIIOJIHCHUH ITPAKTUICCKHX SaﬂaHI/Iﬁ

1-12 00 ydJaroIuiics HE 3HAET 3HAYUTEIHHONU YAaCTH TIPOTPAMMHOTO
PEUTHUHTOBBIX | MaTepuaa, JI0MYyCKaeT CYIIeCTBEHHbIE OIIMOKU, C OONBIIMMU
0amIoB 3aTPYIHCHUSIMU BBITIOJTHSIET MPAKTUIECKUE 3aJaHuUs
0 HE aTTECTOBaH
PEUTHHTOBBIX
0aJI0B

Ecim  pe3ynpTar KOHTpOJII  YCIEBAEMOCTH B  paMKax IPOBEIACHUS
KOHTPOJIBHBIX MEPONPUATHNA MPOMEXKYTOUHOM aTTecTaluu (pyOeKHbBIA pPEUTHHT
oOyJaromerocsi) HEyAOBJICTBOPUTENBHBIN (MONMy4eHO MeHee 13  pelTHHroBbIX
0a/uIoB), TO MPOMEXKYTOUHAs arTecTalus MO0 Y4eOHOW AUCHUIUIMHE (MOIYIIO)
HEBO3MOXKHA Ja)K€ MPH HAJIMYHMHM BBICOKOI'O TEKYLIErO0 PEUTHHIa, MOITY4EHHOrO IO
UTOTaM TEKYIIIEro KOHTPOJIS 10 Y4eOHON AUCIUIUTMHE (MOIYITIO).
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