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1. OBLIAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCHUITVIMHBI «XUMMWSA»

1.1 MecT0 JUCHUIUIMHBI B  CTPYKType OCHOBHOH  Npo¢ecCHOHATBLHOM
o0pa3oBaTe/ibHOII NMPOrpaMMBbI
O61eoOpa3oBaTenbHas yueOHas TUCHUIUIMHA «XUMUS» H3ydaeTcsa Ha 6a30BOM ypOBHE

B oOmieo0pa3oBaTeIbHOM LMKJIE€ Yy4eOHOro IJJaHa OCHOBHOM  NpoQeccCHOHANIbHON
oOpa3zoBarenbHOM  mporpammbl  crnenuanbHocTd:  12.02.10 MoHTax, TEXHUYECKOE
00CIyXKMBaHUE U PEMOHT OMOTEXHUUYECKUX U METUIIMHCKUX aIlllapaToB U CUCTEM

TpynoeMkocTh 0011€00pa3oBaTeIbHON y4eOHON NHUCHUIUIMHBI «XUMUS» Ha 0a30BOM
YpOBHE cocTaBisieT 82 "aca, U3 KOTOPhIX 76 yaca - 6a30BbIi MOIy/b (6 pa3aenoB) U 4acos - 4
npukiagHo monyib (1 pasnen), BKIIOYAIOUIMI MPaKTUKO-OPUEHTUPOBAHHOE COJEp)KAHUE
KOHKPETHOU NIPO(eCCUu WITN CIEeIIHATLHOCTH.

1.2. Hean u 3aga4u JMCUMILVIMHBI — TPEOOBAHMS K Pe3y/JIbTATaM OCBOEHHUSA
JUCIHUILINHBI
1.2.1. Heysu 1 32124 JTUCHUILIHHDBI

@opMHUpOBaHHE Yy CTYACHTOB IIPEACTABICHUS O XUMHYECKOM COCTABIIIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa KaK OCHOBBI INPUHATUS DPELIECHUN B J>KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYyalUsIX, OTBETCTBEHHOI'O IIOBEJCHNS B IPUPOJHON CpeLeE.

3agauyu AMCHMILINHBL:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEN NPOTEKAHWS XUMHYECKUX IPOIECCOB M
ABJICHUM B OKPYXKAaWOIIEW cpele, LENOCTHOM HaydyHOM KAapTHHBI MHUpPa, B3aUMOCBS3H H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayK;
2) pa3sBUTh YMEHHsS COCTaBIATH (DOPMYJIBI HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB,
YPaBHEHMsI XUMHUYECKUX pEaKLUui, OOBSICHATh HUX CMBICI, WHTEPHPETUPOBATH PE3yJbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,
3) cdopmMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX XUMUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIeIOBaHUM C CcOONIOJIeHHeM MpaBWil 0€30MacHOro OOpalleHusi € BeleCTBAMU U
1a00opaTOpHBIM 000pPYIOBAHUEM;
4)pa3BUTh YMEHHS HCIOIB30BATh HH()OPMAIHIO XUMUIECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;

5) chopMUpOBaTh yMEHHUS MPOTHO3UPOBATH TIOCJIEICTBUS CBOEH JIEATEIBHOCTH U
XUMHUYECKHUX IMPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAUUMOCTH JOCTHKEHUN XUMUYECKON HayKU UM TEXHOJIOTUH AJist
Pa3BUTHS COLMATILHOM U TPOU3BOJCTBEHHOU cep.

1.2.2. [Inanupyemble pe3yJIbTAThl OCBOCHHS 001e00pa30BaTeIbHOI y4eOHO JMCHUIUINHBI B COOTBETCTBUH C
®I'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne qucnuIuHa uMeet pu Gopmuposanuu u pazputiu OK u [TK



Kon n

HAUMeHOBHE I[Inanupyemble pe3yJjbTAaThl 0CBOECHHS
$hopmupybIx AUCHUTLIUHBI
KOMIIeTeH I
Oo6ume JucuMIIMHAPHbIE
OK 01. B yacTH TPy/10BOr0 BOCIHTAHHUS: -BJIaJICTh CUCTEMOM XUMUYECKUX 3HAHUHU, KOTOpas

Br16upaTh criocoOsr
pelIeHus 3a1aq
npodeccHnoHATEHOM
JeSTeIILHOCTH,
MPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TPYIOIIO0HE;
- TOTOBHOCTbH K aKTUBHOM JEATEIBHOCTH TEXHOJOTHUECKON U
COIMAJIbHON HANpPaBICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIILHO BBIITOJHATH TAKyIO
JEATebHOCTD;
- UHTEPEC K pa3InuHbIM chepam npodeccuoHaAILHON
NesITeTbHOCTH,

OBnazieHne YHUBEPCAIbHBIMU y4E€OHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

a) 6azoBble JIOTHYeCKHUe AeliCTBUS:
- CaMOCTOSTENbHO (hOPMYIUPOBATH U AKTYalIU3HUPOBATh
po0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTh CYUIECTBEHHBIN MPU3HAK WJIK OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIECHHUS;
- ONpEeneNsiTh eI AeSTENbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPUU UX JOCTUKEHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B

paccMaTpruBaACMbBIX SABJICHUAX,

BKJIIOYAET: OCHOBOTIOJIATAIOIINE TIOHATHS (XUMUYECKUI
AIIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJICKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCIICHHSI, XUMUYECKasi CBsI3b, MOJIb, MOJISIpHAS Macca,
MOJISIPHBIA 00BEM, YIIIEPOAHBIH CKETeT,
(GyHKIMOHATBHAS TPYIINA, PaIuKal, H30MepHs,
U30MEpbl, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH,
YTI€BOIOPOAbI, KUCIOPO- U a30TCOAEpIKaIINe
COEJIMHEHUS!, OMOJIOrMYECKH aKTHBHBIE BEIIECTBA
(yrneBoapl, )KUpbI, OETIKK), MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIpHbIE COEINHEHMS,
KPUCTAJUTNYECKasl PEIIeTKA, THITH XHMUYECKIX
peakuii(OKUCIUTENILHO- BOCCTAHOBUTEIbHBIE, IK30-U
SHJO0TEPMUUYECKHE, PEAKIIM HOHHOTO 0OMEHA), pacTBOD,
JIEKTPOIMUTHI,HEIIEKTPOIUTHI, HIEKTPOIUTHIECKAS
JUCCOLMAIs, OKHCIUTENb,BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH peakIuy, XHMUYEeCKOe paBHOBECHE),
TEOPHUH W 3aKOHBI




- BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKHU
MOCJIECTBHUI A TCILHOCTH,

- pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

-BJIaJICTh HaBbIKAMU y4eOHO-HMCCIICIOBATEIBCKON 1
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMU Pa3pelIeHUs
npo0Jem;

- BBIABJISITH IPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJlM3upOBaTh 33/1a4y, BEIIBUTATh TUIIOTE3Y €€ PeleHus,
HAXOJIUTh apPIYMEHTHI JJIS OKa3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

- aHaJU3HMPOBATH MOJYYCHHBIC B XO/I€ PEIICHUS 3a/1a4l
pe3yNbTaThl, KPUTHYECKH OIICHUBATh UX JTIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSAX;

- YMETh NIEPEHOCUTDH 3HAHUS B I03HABATENBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSI U3 PAZHBIX MPEAMETHBIX
o0JacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI
U PEIeHUs]; CIOCOOHOCTh MX MCIIOJIH30BaHUS B
MO3HABATEJILHOW U COIMAIIbHOM MPAKTUKE

(Teopusi XUMHUUECKOTO CTPOCHHUSI OPTaHUYECKUX BELIECTB
A.M. bytiepoBa, Teopusi JIEKTPOJTUTUYECKOM
aucconmanu, nepuoandeckui 3akon [1.1. Menneneena,
3aKOH COXPaHEeHMsI MaCcChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BIK XUMUH, (DAKTOIOTHIECKUE
CBEZICHMSI O CBOMCTBAX, COCTaBE, MOTYYCHUH U
0€3011aCHOM HCITIOJIb30BaHUH BAKHEUIIINX
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
NPaKTUYECKOH eI TEITbHOCTH YeJI0BEKa;

- YMETh BBIABIIATH XapaKTepHbIe IPU3HAKU U U
B3aUMOCBS3b U3YYCHHBIX MIOHATHH, IPUMEHSATH
COOTBETCTBYIOIINE TTOHATHUS [IPH OMUCAHUH CTPOCHUS U
CBOWCTB B3aUMOCBSI3b U3YUEHHBIX MMOHITUH, IPUMEHSTh
COOTBETCTBYIOIIME TOHATHUS [IPH OMUCAHUH CTPOCHUS U
CBOWCTB HEOPTaHUYECKHX M OPTaHUYECKHUX BEIIECTB U UX
MPEBPAICHHI; BBISBISATH B3aUMOCBS3b XUMUUECKUX
3HAaHUH C IOHATHSAMH U TIPEICTABICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX IPEJMETOB;

- YMETh UCIIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX
COEMHEHUI MEXTyHapOJHOT'O COI03a TEOPETUUECKOH U
MPUKIIAIHON XMMHUH U TPUBHAJILHBIC HA3BAaHUS
Ba)XHEHIINX BELECTB (3TUJICH, alleTUIIEH, TIIULEPUH,
(deHno, popMmanbaerui, yKCycHasi KUcioTa, IIHIIHH,
yrapHbli Ta3, YIIeKUCIbIi Ta3, aMMHUaK, TaiieHas
W3BECTh, HETAIICHAsi W3BECTh, MUTHEBAs COAa M

JPYTHX), COCTABIATH (POPMYJIbI HEOPTaHUYECKUX U




OPraHMYECKHUX  BEIIECTB, YPAaBHEHHUA  XUMHUYECKUX
peakiuii, OOBSICHATH MX CMBICJI; IOJATBEPXKAATh
XapaKTepHblE  XUMHYECKUE CBOIICTBAa  BEILECTB
COOTBETCTBYIOIIMMHU  DKCHEPUMEHTAMU U  3aIUCSIMU
YpaBHEHUN XMMHUUYECKUX PEAKLIU;

-yMETh YCTAHABJIMBATH IPUHAIJICKHOCTh H3YYEHHBIX
HEOPraHMYECKUX W OPraHMYeCKMX  BEIUECTB K
ONpEeENEHHbIM KJaccaM M TpyIlaM COEAUHEHUH,
XapaKTepu30BaTh HUX COCTaB M BaKHEHIINE CBOWCTBA;
ONpeAesATh BUAbl XUMUYECKUX CBA3€H (KOBaJeHTHas,
MOHHAas1, MeTaJUIMYecKas,  BOJOPOIHAs ), TUIIbI
KPUCTAJUIMYECKUX PEUIETOK BEIECTB; KJIAaCCU(PUIIUPOBAThH
XUMHYECKHE PEAKIINH;

- c¢(hopMUPOBATh MPECTABICHHUS: O XUMHUYECKON
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTHHbI MUPA,
POJIM XUMUH B IO3HAHUHU SBJIEHUN IIPUPOJIBL, B
(OpMHUPOBAHUHN MBIIIICHUS U KYJIbTYpPbI TUYHOCTH, €€
(YyHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOAUMOM ISt
pELIEeHUs TPAKTUYECKUX 3a1a4 U 3KOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOHOMU Cpelie;

-yMETb MIPOBOJIUTH pacueThl 10 XUMUYECKUM (OopMyJiaM U
YPaBHEHHUSAM XUMHUYECKUX PEAKIIUN C UCTIOIb30BAaHUEM
(u3NYEeCKUX BETMYNH, XapaKTEPU3YIOIINX BEIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIECTBA;
HCII0JIB30BAaTh CHCTEMHBIE XUMUYECKUE 3HAHUS JUIS
MIPUHATHS pELICHUH B

KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM




OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpeJICTBA MTOUCKA,
aHaM3a u
HWHTEPIPETAINH
nHpopManuu, u

WH(POPMAIIMOHHBIC

TEXHOJIOTUH JIJIs

BBINOJIHEHUS 3a/1a4

npodeccHoHATEHOM

JeSTEITbHOCTH

YMeTh oOmnpenenaTh 3agadd s MOUCKAa HH(GOpMAIHH;

OlpeneNaTh  HEeOOXOAMMBIE  HMCTOYHUKM  MH(OpPMAINU;
IUIAHUPOBATh NIPOLECC TOUCKA; CTPYKTYPUPOBATH MIOIYIaeMYIO
nHPOpPMAIIMIO; BBLICIATH Haumboyiee 3HAYMMOE B TMEPEYHE
uHQOpMAIMK;  OLEHHMBATh  IPAKTHYECKYIO

pE3yNbTaTOB 0pOpMIISTH

3HaAa4YUMOCTb

ITIOHCKaA, PE3YJIbTAThI

MPUMEHSTh CpPEICTBA HMH(DPOPMALMOHHBIX TEXHOJOTHHM Ui
peumieHus  npodeccuoHaTbHBIX

COBPEMEHHOE IPOrpaMMHOE 0OecIieueHHe,

3HaTh HOMEHKIATypy WH(GOPMAIMOHHBIX HCTOYHHKOB,
NPUMEHSEMBIX B IPOPECCHOHATIBHON AESITENbHOCTH; TPUEMBI
CTpyKTypupoBanusi wuH(popManuu;, Qopmar odopmiIeHUS
PE3yNBTaTOB MMOMCKa MH()OPMALIUHU; COBPEMEHHBIE CPEACTBA U
yCTpOHCTBA MH(POPMATU3AIUH; TOPSIIOK WX MPUMEHEHUS U
nporpaMMHOe  obecrmedeHne B IpodeccHOoHaTbHOU
JeSITeTbHOCTH.

ITOMCKa;

3aJa4, HCIIOJIB30BAaTh

- YMETbh IJIAHUPOBATh U BBIINOJIHITh XUMUYECKUN
9KCHEPUMEHT (IPEBPALEHUs] OPraHUYECKUX BELIECTB IIpU
HarpeBaHuu, MOJIyYEHUE STUIICHA U U3YUYEHUE €T
CBOWCTB, KAUECTBEHHBIE PEAKLIUU HA AJIbJIETUbI,
KpaxMaJl, yKCYCHYIO KUCIJIOTY; IeHaTypauus OEJIKOB MpH
HarpeBaHuU, LIBETHbIC peaKUH OCJIKOB; IPOBOJUTH
peaKIu HOHHOTO 0OMEHa, OTIPEeNeNATh CPEAY BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEAaKLIUU Ha CyabdaT-,
KapOOHaT- U XJIOpPUJ-aHUOHBI, HA KATUOH aMMOHUS;
pelaTh SKCIIepUMEHTaIbHbIE 33JJauu 110 TEMaM
"Metamisl" u "Hemeranibsl") B COOTBETCTBUU C
IpaBUIAMU TEXHUKH 0€3011aCHOCTH MPH 0OpalleHUH ¢
BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBaHHUEM;
IPEACTaBIATh PE3yIbTaThl XMMUYECKOTO KCIIEPHUMEHTA B
(dhopMe 3arrcu ypaBHEHUH COOTBETCTBYIONIUX PEAKITUHN U
(hopMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

- YMeThb aHaJM3UpOBaThb XUMHUYECKYIO HH(pOpMaluio,
HOJIY4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTB MaCCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJJaMH HAYYHOT'O TTO3HAHUS
BEIIIECTB U XMMHUYECKHX sIBIeHU (HabmroeHue,
H3MEpEeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE); YMETh
IPOBOJUTH PacyeThl 10 XUMUUYECKUM (popMynam U
YpaBHEHUSM XUMUYECKUX PEAKIUi C UCII0JIb30BAHUEM
(U3NYECKUX BETUYNH, XapaKTEePU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa HOpMaJIbHbIE
yCJIOBUS1) Fa30B, KOJINYECTBA BELIECTBA; UCIIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBaMU U UX MPUMEHEHHEM




OK 04.
DddexkTrurHO
B3aUMO/JIEHCTBO
BaTh U paboOTaTh
B KOJUIGKTHUBE U
KOMaH/1e

= TOTOBHOCTb K CaMOpPa3BHUTHUIO, CaAMOCTOATCIBbHOCTH H

CaMOOIIPEIEIICHUIO;

OBnazneHve HaBbIKaMH Y4eOHO- HCCIIeI0BATENbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU
AeCTBUAMU:

0) coBMecTHasl 1eATeJIbHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHAHON U
WHIUBUAYAIBHON paboOTHI;

- IPUHHUMATh LEJIM COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEHCTBUS 10 €€
JOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBHM, paclpeleisaTh
POJIU C YY€TOM MHEHHI YYaCTHUKOB OOCY>KIAaTh PE3yJIbTaThI
COBMECTHOI paboThlI;

- KOOPJIMHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUAX
peaJIbHOT0, BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO
B3aUMOJCICTBUS;

- YMETb IJIAHUPOBATh U BBIMOJIHATh XUMUYECKUNA
AKCTIIEPUMEHT (IIPEBPAIICHUS OPraHUYECKUX BEIICCTB
MIpU HArPEBAHUHU, MMOJYyYEHUE ITUICHA U U3yYEHHUE €ro
CBOMCTB, KQU€CTBCHHBIC PEAKIIMK HA aJIbJCTHIbI,
Kpaxmall, YKCYCHYIO KUCJIOTY; JeHaTypaus OSIKOB MPU
HarpeBaHWH, [IBETHHIC PEAKITUU OCIIKOB; IPOBOIUTH
peaKuyu HOHHOTO OOMEHa, OIPEIENIATh CPETy BOTHBIX
pacTBOPOB, KAUECTBEHHBIC pEaKIMHU Ha CyIb(dat-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHUSI;
-pemaTh SKCIIEPUMEHTAJIbHBIC 33/1a4H TI0 TeMaM
"Mertamnsl" 1 "Hemetaminsl" B COOTBETCTBHU C
NpaBUJIaMHU TEXHUKH O€30TIaCHOCTH MPU OOpaIeHUH C
BEIICCTBAMH U JTA0OPAaTOPHBIM  00OPYIOBAHHEM;
MIPEICTABISATh

Pe3YJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe
3aMMcy ypaBHEHUN COOTBETCTBYIOIUX PEAKIUil U
(hopmMynupOBaTh BBIBOJIBI HA OCHOBE THX PE3YJIHTAaTOB




- OCYIIECTBJISITh O3UTUBHOE CTPATETUYECKOE TOBEJCHUE B
Pa3IMYHBIX CUTYALUX, IPOSIBISATH TBOPUYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTUBHbIMHU
JNleliCTBUSIMH::

I) IPUHATHE ce0s U APYTUX JIIOAei:

- TIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTHUX JOJIEH TPU
aHaJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JIPYTUX JIIOACH HA
OIIIMOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIUU APYTOTO
YeJI0BeKa

OK 07.
CoielicTBOBAaTh
COXpaHEHUIO
OKpY>KaroIen cpesl,
pecypcocOepeKeHHnIo,
MPUMEHSITh
3HAaHHUA 00 H3MEHECHUU
KJIMMAaTa, MPUHITUIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
3¢ HeKTUBHO
JICCTBOBATH B

ap €3BBIUalHBIX
CUTyaluiIxX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH FKOJIOTHUECKON KYIbTYpPHI,
[TOHMMAaHUE BIUSHUS COLUATBHO-I)KOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHME MPUPOJHON U COLIMAIBHON Cpeibl, OCO3HAHUE
JI00ABHOTO XapaKTepa IKOJIOTHIECKUX MPoOIIeM;

- IUIAHMPOBAHME U OCYIIECTBIICHUE ICHCTBUN B
OKpY>KaloIlleH cpeie Ha OCHOBE 3HAHUSA LIEJIEN YCTOMYHUBOTO
Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HENPUATHE IEHCTBHM, IPUHOCIIINX BPE
OKpY>Karollen cpere;

- YMEHHE POTrHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MOCIEACTBHSI IPEATIPUHUMAEMBIX IEHCTBUH,
Mpel0TBpaLIaTh UX;

- pacIIMpeHHE OMbITA AEATEILHOCTH IKOJIOTNYECKON
HaIpaBJIEHHOCTH;

-OBJIaJICHHE HaBbIKAMU y4eOHO- UCCIIeI0BATEIbCKOM,
IIPOEKTHOMN U COLIMAJIBHOM JI€ATENBHOCTH;

- copMUpOBATH MIPEACTABJICHHS: O XUMUYECKOU
COCTABIISIIOIICH €CTECTBEHHOHAYYHON KapTHHBI MUPA,
pOJIM XMUMUU B TIO3HAHUU SIBJICHUH TIPUPOJIBI, B
(hopMUPOBaHUM MBIIIJICHHUS U KYJIbTYPBI IUYHOCTH, €€
(G yHKIIMOHATEHON TPAMOTHOCTH, HEOOXOIUMOM 15
PELICHUS TPAKTUYECKUX 3a]1a4 U SKOJIOTHUECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOJHOMN cpene;

- YMETh COOJII0/IaTh IPaBUJIIa SKOJIOTUYECKU
1esiecoo0pa3Horo MOBEACHUS B ObITY U TPYAOBOU
JESITEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’Karolllell IPUPOJIHOMN Cpebl; yUUTHIBATH OMIACHOCTh
BO3JICHCTBUS Ha JKUBbIE OPraHU3MBbI OIPEIEICHHbBIX
BEIIECTB, IOHUMas CMbICJI IT0Ka3aTels IpeaeIbHON
JOTTYCTUMOM KOHIIEHTpAIuU




[IK 1.2. ITpousBoautsb
BBOJ OMOTEXHHYECKUX
1 METUILIMHCKHAX
arnmapaToB M CHCTEM B
IKCIUTYaTAIHIO C
COOIIOIEHUEM
CaHUTAPHBIX HOPM U
paBuJI.




2. CTPYKTYPA U COJAEP)KAHHME OBIIIEOBPA3OBATEJIbHOM

JUCIHUIIVIMHDBI «XUMUS»

Buna yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUATITIHHBI 82
KoncyabTanumu -
. 78
CymmapHasi yueOHasi HArpy3Ka BO B3aUMO/I€iiCTBUH C
npenojgaBarTejieM
BT. 4.:
JIEKLUH, YPOKH 46
IIPAKTUYECKUE 3aHATUS 14
WHJIMBUIYAIbHBINA TPOCKT 2
nabopaTopHbIE 3aHATHS 16
IIpodeccnoHabHO OPUEHTHPOBAHHOE COAEPKAHNE (CONepPKaAHUE 4
NPHUKJIATHOT0 MOYJIs1)
IIpomexyTounas arrectanus (AugdepeHIMPOBAHHBIN 324€T) 4




2.2 TemaTn4yecknii IVIaH U coieprkaHue 001eo0pa3oBaTe/IbHON y4eOHOM AU CIMIIIMHBI

dopmupye
Haumenosanue Coaep:xanne y4e0HOro MaTepra/ia (0CHOBHOE ¥ MPO(ecCHoHAIBHO- Obne Mble
pa3/ieJioB U TEM OpPMEHTHPOBaHHOE), J1a00PAaTOPHbIE H IPAKTHYECKHE 3aHATHS, IPUKJIAJAHONH MOLY/Ib M KOMIIETe
;{aco H LHH
1 2 3 4
OcHoBHOE coep:kaHue 82
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
OCHOBHOE CO/Iep/KaAHIE
Tema
1.1. Teoperuueckoe o0yueHue 4
Crpoenn CoBpeMenHass Mojelb CTpocHUs aromMa. CHUMBOIMYECKUI SI3BIK XMUMHHM. XHMHUYECKHM OJIEMEHT.
© aTOMOB DnekrponHas KoH(urypanus atoMa. Kinaccudukanys XMMHYECKUX 3JIEMEHTOB (s-, p-, O-dmeMenTh). 4
XUMHIICCKHX BaneHTHble  3JEKTPOHBI.  BameHTHOCTh.  DJIEKTPOHHAs  HPUPOJA  XHMHYCCKOW  CBSI3H.
SJICMCHTOB 1 DIIEKTPOOTPULIATENBHOCTD. BUJIBI XUMUUECKO# CBA3H (KOBAJIEHTHAS,
fipupona - WOHHAs, METAIUTNYECKAs, BOJOPOHAs) U CIIOCOOBI €€ 00pa30BaHMs
XUMHUYECKOMN OK 01
CBAsH IIpakTnyeckne 3aHATHA 2
Pemienne 3amaHuii Ha KMCHOJIB30BAHUE XUMHUYECKOW CHMBOJMKM M HAa3BaHUM COEAMHEHHN 10
HOMEHKJIATypE MEKIYHapPOIHOTO COK3a TEOPETMYECKOM W IPUKIAAHOM XMMHMU M TPUBHAIBHBIX
HA3BaHUH JJI9 COCTABJICHHS XMMHMYECKHX (POPMYII JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYyIb(HUIOB, 2
TUIPHUIOB U T.I1.) ¥ IPYTUX HEOPTAHMIECKUX COETUHEHHI OTIEIbHbIX KIIACCOB.
[IpakTHyYeCKHe 3a1aHUs HA YCTAHOBJIEHUE CBS3H MEX/y CTPOEHHEM aTOMOB XUMUYECKHX
SJIEMEHTOB U TEPUOAUYECKUM U3MEHEHMEM CBOMCTB XMMHMYECKHMX JJIEMEHTOB M UX COEJMHEHHH B
COOTBETCTBUH C MOJNOKEHHEM [1epHOIMYECKON CHCTEMBIL.
Tema 1.2. OCHOBHOE coiepKaHne 2 OK 01
IHepuoagnuecku
i 39KOH 1 IpakTHYecKue 3aHATHS 2 OK 02
tadauna JI.U.

MennaeiaeeBa




[Tepuoanueckas cucrema xumuueckux 3neMeHToB .M. MenaeneeBa. ®U3nueckuii CMbICIT
[Tepuonuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XMMHUYECKHX
JJIEMEHTOB, 00pa3yeMbIX WMH TMPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM
xumuyeckoro siementa B Ilepumoanueckoil cucteme. MHUPOBO33pEHUYECKOE M HAyYHOE 3HAYEHHUE
[Tepuonnueckoro 3akona /.M. MenneneeBa. Ilporno3sr .M. MengeneeBa. OTKphITHE HOBBIX
XUMHUYECKUX 3JEMEHTOB. PeleHune mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHuid Ha
XapaKTepU3aluio XUMHYECKUX JJIEMEHTOB «MeTammueckue / HEMeTaNIMYeCKUe CBOMCTBA,
3IEKTPOOTPULATEIBHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KEHUEM B IIEPUOIUUYECKON CUCTEME XUMUYECKUX uieMeHToB [[. M. MennaeneeBa»

Paznen 2. Xumunueckue peakuuu

12

Tema 2.1.
Tunbi
XHMHYECKH
X peakuMi

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIUA C y9aCTHEM HEOPTaHMYECKUX BEUIECTB.
CocraBieHre ypaBHEHUH peakivii COeqUHEHNUs, pa3I0KEeHUs, 3aMeLIeHNs, OOMEHa, B T.4. peakLui
TOPEHMUsI, OKUCIIEHHSI- BOCCTAHOBJICHMS.

VYpaBHEeHUsI OKHCIEHUI-BOCcCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINTEND U

BOCCTAHOBHUTEIIb.

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOI0M
JIEKTPOHHOrO 0anaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOAE,

MPOU3BOJACTBCHHBIX ITPOLECCax U JKUZHCACATCIIbHOCTU OPraHu3MOB

IIpakTHYecKkue 3aHATHA

KonnuecTBeHHbIe OTHOLIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PAaCU€ThI 110
YPaBHEHUSAM XMMHUYECKHUX peakunii. Mosib Kak eIMHNLa KOJM4ecTBa BeniecTBa. MoisipHas Macca.
3aKOHBI COXPaHEHHsI MAaCChl M SHEPrUU. 3aKoH ABoraapo. MossipHblii 00beM ra30B. OTHOCHUTENIbHAS
IJIOTHOCTB ra3oB. PacueTsl o ypaBHEHUSAM

XUMHUYECKHUX PEaKIUil ¢ UCIIOJIb30BaHHEM Macchl, 00beMa (HOpMasbHbIE YCIOBHS) Ta30B, KOJHMUECTBA

BCIICCTBA

OK 01




Tema 2.2.

OcHoBHOe coepkaHue 4
DJIEKTPOJIMTHY
ecKast Teoperuueckoe o0yueHue 2
AUCCOHALMS Teopus anekrposnTudeckor nucconnannu. MoHbsl. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiuy HOHHOTO
U HOHHBII obomena. CocTaBiieHHE peaKIuii MOHHOTO OOMEHA ITyTeM COCTABJIEHUS UX IMOJHBIX U COKPAILCHHBIX 2
o0MeH MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE PEAKIIHH.
3azaHus Ha COCTaBJICHUE HOHHBIX peaKklni
OK 01
JIaGopaTopHbIe 3aHATHS 2 OK 04
JIaGoparophas paboTa "THITBI XUMUYECKHX peaKiuii".
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00OPa3yIOIIMXCS BELUIECTB) U IPU3HAKOB 2
XUMUYecKUX peakuuil. IlpoBeneHue peakiuii HOHHOrO oOOMEHa, OIpeJeNeHHE Cpellbl BOJHBIX
pacTBOpoOB. 3a/1aHUs HA COCTaBIEHHE HOHHBIX peaKLni
KonTtpoibHasn
pagora 1 CrpoeHue BemecTBa U XUMHYECKUE PEAKIIUU 2
Pa3pea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BEIECTB 20
Tema3.1. OcHoBHoOe coJep:kaHue 8
Teopernueckoe o0yueHue 6 OK 01
Kaaccndukan [Ipenmer Heoprannyeckoit xumun. Kiaccugukanus HeopraHuueckux BemecTs. IIpocTbie U crokHbIe OK 02
us, BeriecTBa. OCHOBHBIE KIIACChI CIIOXKHBIX BEIIECTB (OKCUABI, THAPOKCUIBI, K12
HOMEHKJIATypa KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHNYECKHUX BEIIECTB. ATpEraTHble COCTOSIHHSI BEILIECTBA.
U CTpOeHHne Kpucrannuueckue u amopgHbie BemecTBa. THUITbI KpUCTAJUIMYECKHUX PEIIETOK (aTOMHas, 6
HEOPraHu4ecK MOJIEKYJIsIpHas, HOHHAsA, METaJUTMYecKast). 3aBUCHUMOCTh (PM3NYECKUX CBOMCTB BEILIECTBA OT TUIA

HX BeLIECTB

KPUCTAJININYECKON PEIIETKU. 3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BELLIECTB OT BUJAa XUMUYECKON
CBA3U U THIA KPUCTAIUINYECKOMN pemeTku. [IpuunHbl

MHOFOO6paBI/ISI BCIICCTB

IIpakTHYeckue 3aHATHSA




HomMmeHnkiiatypa HeOpraHm4eckux BEIIECTB: Ha3BaHUE BEUIECTBA UCXOS U3 UX

XUMHUYECKON (OpMYJIIbI UM COCTaBICHUE XUMHUECKOH (OpMYJIIbI HCXO/Is U3 HA3BaHUS BEIIECTBA I10
MexayHapoanoi (MIOITAK) wnu TpuBHaibHOM HOMEHKIIATYpE.

Pemrenue npakTHuecKuX 3ajaHU MO KiIacCU(UKAIIMH, HOMEHKIATYpe U XMMUYECKUM (opMyIam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHbIi ra3, yriaeKuciblil

ra3, aMMHaK, raiieHas U3BeCTb, HETalleHast U3BECTh, IMThEBAS COJIAa U APYTUX): HA3bIBAaTh U
COCTaBJIATh (POPMYJIBI XUMHUUECKHUX BEIIECTB, ONPEIENATh MPUHAICKHOCTD K Kiaccy. cTounuku
XUMHYECKON MHpOopMaIuu (CpeIcTB MacCcoBOM nHpopMmaiuu, cetb aTepHet u npyrue). [louck
nH(OpMaLIUY IO HA3BaHUSIM, UICHTUPHUKATOPAM, CTPYKTYPHBIM

dbopmynam




Tema 3.2.
duszuko-
XHMHYeCKHe
CBOMCTBA
HEOPraHU4eCcKHuX
BellleCTB

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Mertaibl. O01uue puznyeckue 1 XuMU4EeCKe CBONCTBA MeTa/uIoB. CIOCOOBI MOTy4eHUSI.
3HavYeHHE METAJJIOB M HEMETAJUIOB B IIPUPO/IE U )KU3HEIEATEIbHOCTH YEJIOBEKA U OPTraHU3MOB.
Kopposus MeTannos: BUIbI KOPPO3HH, CIOCOOBI 3aIMTH METAJUIOB OT KOPPO3UHU

Hemeramnsl. O0uue ¢puszndeckre 1 XMMHUYECKUE CBOMCTBAa HEMETAIIOB. THIIMYHBIE
coricTBa HeMeTauioB [V- VII rpynmn. Knaccudukamnus 1 HOMEHKIaTypa coeTMHEHHN
HeMeTallsI0B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE.

JlaGopaTopHble 3aHATHUSA

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHX BEIECTB (OKCHJIOB, I'MJIPOKCH/IOB,
KHCJIOT, COJIel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEMHEHMH, BBICIIUX OKCUJIOB U TUIPOKCUIIOB.

JlabopaTopHble 3aHATHUS

JlabopaTtopHas pabota «CBoiicTBa METAIIIOBY». B3anmoielicTBrEe METAJIJIOB C BOJIOH, a TAKXKE C

pacTBOpaMu coJIel u pacTBOpaMu KUCJIOT. BzaumogeiictBue CepHOﬁ U @30THOM KMCIIOT C MEABIO.

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUIl C y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHWYECKHUX BEIIECTB: METAIJIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB

JlabopaTopHas paboTa «XapakTep AUCCOIUAINH PA3TIAYHBIX THAPOKCHUIIOBY.

CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKIUi C y4acTUEM IPOCTHIX U CIOKHBIX
HCOPTraHNYCCKUX BCIICCTB:, HCMCTAJIJIOB U aM(l)OTepHBIX OJIEMCHTOB; HCOPraHMYCCKUX KUCJIOT,
OCHOBaHUU M aM(OTEPHBIX TUAPOKCUIOB; HEOPTAHHUECKUX COJIEH,

XapaKTEepU3YIOIIMNX UX CBOMCTBA.

OK 01
OK 02
IK 1.2




Tema 3.3. OcHoBHOE coep:kaHue
JlabGopaTopHble 3aHATUSA
Wnentuduran JlaGoparopuas pa6ora «neHTu(UKALUS HEOPTAHUYECKUX BELIECTBY.
nst Pemrenue skcriepuMeHTaIBHBIX 3324 IO XUMUYECKUM CBOMCTBAM METAJUIOB M HEMETAILIOB, 110 OK 01
HEOPraHN1eCcK Pacro3HaBaHMIO U MOIYYEHHUIO COEIMHEHHI METAJLIOB 1 HEMETAILIOB. [K 1.2
UX BEHIECTB W nentuduKanus HEOPraHUYECKHMX BEILECTB C MCIOIb30BAHMEM MX (PU3MKO-XMMHYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakuu Ha cysbdaT-, KapOoHAT- U XJIOPUA-
AQHMOHBI, HA KATHOH aMMOHHS
KonTpoasnas Croii
BOICTBA HEOPraHUYECKHX BeleCTB
pabora 2
Pasieu 4. CTpoeHue 1 CBOHCTBA OPraHNYecKUX BelllecTB 8
Tema 4.1 OcHoBHOE co/lep:KaHue 5
Kaacenpuxanus Teopernueckoe o0yuenune 4
, CTPOEHHE H [TosiBneHne M pa3BUTHE OpPraHMYECKOW XMMHUM Kak Hayku. [Ipenmer opraHudeckoil Xumuu.
HOMEHKJIaTypa MecTo 1 3HaYeHHE OPraHMYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHMYecKHX XUMHUECKOE CTPOEHHME KaK MOPSIOK COEAMHEHHUS aTOMOB B MOJIEKYIE COIIACHO X BATCHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUHA XUMHUECKOTO CTPOSHUSI OpraHndecKkux coeauHennii A.M. Bytieposa.
Betecrs VYraepoHblii CKENEeT OpraHu4ecKoil MOJeKynbl. 3aBUCHMMOCTb CBOMCTB BELIECTB OT XHMHYECKOTO 4 OK 01
CTpoeHust MOJIeKYIL. M3oMepust 1 M30MepHl. OK 02
[TonsitTue o pyHkuuoHanbHOU rpynmne. Pagukan. IlpuHnune! kiaccuukanuy opraHuuecKux K 1.2
coenHeHUI. MexyHapoiHas HOMEHKIJIATypa U TPUHIUITEI HOMEHKIIATYPhl OpraHHYECKIX
coeaunenuil. [louarue 06 a30TcoaepKaIUX COSTMHEHHSIX, OMOJIOTMYECKH aKTUBHBIX BEILIECTBAX
(yraneBopax, xupax, Oeykax U JAp.), BBICOKOMOJIEKYJIIPHBIX COETMHEHUAX (MOHOMED, OJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHYeckne 3aHATHS 2

Homenknarypa opraHnuecKux COeIUHEHH OTAEIbHBIX KIacCOB (HACHIIIICHHBIE, HEHACKIIIICHHBIC
¥ apOMaTHYECKHE YTIICBOIOPOIBI, CITUPTHI, (DEHOIIBI, aJTbICTHIbI,
KETOHBI, KApOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHNE TOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYII OPTAaHHYECKUX BEIIECTB OT/IEIHHBIX KJIACCOB, UCIIONIB3Yys X Ha3BAHUS
M0 CUCTEMATHUYeCKON U TPUBUATHLHONW HOMEHKIJIAType (ITUJICH, alleTHIICH,
rmrepuH, GeHos, GopMaabIAeTH I, YKCyCHast KUCIIOTa, IIUITH). PacdeTs! mpocreiinieii hopMysbl




OpraHquCKOﬁ MOJICKYJIBL, UCXOJ U3 JIECMCHTHOI'O COCTaBa (B %)

Tema 4.2
CBoilicTBa
OpraHuYecK
175'¢
coeHHEeHU

OcHoOBHOE co/lep:KaHue

14

TGOPGTI/I‘IeCKOG oﬁyqe}me

10

-  DU3MKO-XUMHYECKUE CBOWCTBA OPraHUYECKUX COEAMHEHHUH OTAEIbHBIX KJIACCOB (OCOOEHHOCTH
KJ1accu()UMKaLMU U1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKUH psia ¥ o011as popmyiia; U30Mepus;
¢u3nyeckue CBOMCTBA; XMMUYECKHE CBOMCTBA; CHOCOOBI MOIYYEHHS): MpPEIeSbHBIC YIIEBOJOPOIbI
(anmkaHbl u 1MKIOANKaHbl). ['OpeHnme MeTaHa  Kak OJUH W3 OCHOBHBIX HCTOYHUKOB TeIUIa B
IIPOMBIIIJIEHHOCTH U ObiTy. CBOMCTBa NPUPOAHBIX YIJIEBOJOPOJIOB, HAXOXKIAECHHE B IPUPOAE U
IIPUMEHEHHE AJIKAHOB;

- TpelesbHbIE YIIEBOIOPOAbl (AIKaHbl # IUKJIOAIKaHbl). ['opeHre MeTaHa KaK OJMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITy. CBONHCTBA NPUPOAHBIX YIJIEBOJOPOIOB, HAX0XKICHHE
B IIPUPOJIE U IPUMEHEHNE AJIKAHOB;

HenpeaeabHble (AIKEeHbI, ATKHHbBI U aJIKaIUeHbl) U apOMaTHYECKUE YIIIEBOJOPOIbI.

I'openue aneTuineHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU JUIsSl CBAPKU U PE3KU

METAJIJIOB

- KUCJIOPOACOAEpIKalllie COeAMHEHUS (CIUPTHI M (PeHOIIBI, KApPOOHOBBIE KUCIOTHI U APUPHI,
aJbJIErUJIbl U KETOHBI, KUPBI, yriIeBosl). [[pakTnueckoe npuMeHeHne 3TUICHITIMKOIISA, TIUIEprHa,
¢denona. Ilpumenenue Gpopmanbaeruia, aleTaabaeruia,

- YKCYCHOM KHCIOThI. MblIa KaKk COJIM BBICIINX KapOOHOBBIX KMCIO0T. Motolue cBoiicTBa Mbliia

-a30TCO/IepPKALUE COEAMHEHUSI(aMUHBI 1 aMUHOKHCIIOTHI,0€1K1 ). BeicOKOMOIeKynsipHbIe
COeIMHEHUSI(CUHTETHYECKHE U OMOJIOTMUECKH aKTUBHBIE). MOHOMEp,TOIMMED, CTPYKTYPHOE 3BEHO.
[Tonmumepusanys dTUIeHa Kak OCHOBHOE HAIIPABJIIEHUE €T0 UCIOJIb30BaHUs. I eHeTHuecKas CBs3b
MEXIy KJIACCAMHU OPTaHUYECKUX COECIUHEHUMN.

JlaGopaTopHble 3aHATHSA

CBoiicTBa OPraHUYECKUX COEAMHEHUN OTJIENbHBIX KJIACCOB (TPUBHANIbHASA U MEXKIY
Hapo/IHasi HOMEHKJIATypa, XMMUYECKHE CBOUCTBA, CIOCOOBI MOTYyYESHHUS):
npesiebHbIe (aJIKaHbl M LUKIJIOAJIKAHbI ), HEMpelebHbIe (aJIKEHbI, aIKUHBI U aJIKaJUEHbI) U
apOMAaTHYECKUE YIIIEBOIOPOJIbl, CIUPTHI M (PeHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PUPHI,
aJIbJIETH/Ibl U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COETMHEHMS. 3aJaHusI Ha

OK 01
OK 02
OK 04
IIK 1.2




COCTABJICHUE YPABHEHUM XMMUYECKUX PEAKLHN C YHaCTUEM OPraHUYECKUX BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOECHUS

CocraBneHue cxeM peakiuid (B TOM 4YHCIE IO MPEII0KEHHBIM IIEMOoYKaM MpPEeBpaleHUi),
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTAEIbHBIX KJIaCCOB, CIIOCOOBI
UX MOJIyYCHUSI M HA3BAHUE OPraHMYECKUX COCAUMHEHUN [0 TPUBUAJIBHOW WIM MEXKIYHApPOIHOU
CUCTEMaTUYECKON HOMEHKJIATYpe.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUI HA CBOMCTBA OPTraHUYECKUX
COEJIMHEHUI OTJENIbHBIX KJIACCOB

JlabopaTopHas padora

JlabopaTopHas pabora  "lIpeBparieHus OpraHUYECKUX BEIIECTB  IPU  HarpeBaHuu'.
[Tonmy4yeHne 3TUIICHA U U3YYCHHUE €ro CBOMCTB. MoIEIMPOBaHUE MOJICKYJ U XUMHUECKUX
MIpeBpaIleHU Ha IPUMepe dTaHa, ITUJICHA, alleTHIICHA U Jp.

Tema 4.3
WNnenrudukamnu
sl OPTaHMYECKUX
BEIIECTB, UX
3HAYEeHHUE U
MIPUMCHCHHE B
OBITOBOH U
MIPOU3BOJICTBEH
HOM
JIEATEILHOCT

U JejIoBeKa

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe o0yueHue

buooprannueckue coequaenus. [I[pumeHeHre u OHOI0TrHYecKast poiib yriieBooB. OKHCIICHUE
YTJEBOJIOB - ICTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. O01acTi MPUMEHEHNUS aMUHOKHUCIIOT.
[IpeBparenus 0eakoB NUILK B opranu3me. buonorunueckue GpyHkuun

6enkoB. buonornueckue GyHKIMH KUPOB. Posib oprannueckoil XuMuu B pelieH|H npo0aeM MUIIEBOM
0e30macHOCTH

Ponb opranmndeckoit XuMuu B pelieHuy mpo0sIeM dIHEPTreTHIECKON 0€30IacCHOCTH, B Pa3BUTHHU
MEIUIINHBI, CO3/IaHUU HOBBIX MaTEPHUajIOB, HOBBIX HCTOYHUKOB SHEPTUHU (JIbTEPHATUBHBIE
HMCTOYHUKHU dHEprun). OnacHOCTh BO3JIEHCTBUS HA KUBBIE OPTaHU3Mbl OPTAaHUYECKUX BEIIECTB
OTJIENBHBIX KJIACCOB (YTIEBOIOPOIbI, CIIUPTHI, (PEHOIBI, XJIOPOPTaHUYECKHE TPOU3BOTHBIE,
QJIBJACTUIBI U JIP.), CMBICJI TTOKA3aTeNs MPEIeTbHO TOMYCTHMON KOHIICHTPAIUH

JlaboparopHble 3aHATUSA

JIaGoparopHas pabota: "neHTH(HUKaAIMI OPraHUYeCKUX COeTMHEHUN OTAETbHBIX KJIacCOB"
WNnentudukanus opraHMYecKUX COEAMHEHUN OTIENbHBIX KJIACCOB (HAa MpPUMEpe ajbAeruioB,

KpaxMaia, YKCYCHOM KHCIIOTBI, OEIKOB U T.I1.) C UCTIOIb30BAHUEM UX

(U3UKO-XMMHYECKUX CBOMCTB M XapaKTEpPHBIX KaUeCTBEHHBIX peakiuil. JlenaTypaius Oenka npu

HarpeBaHuu. lIBeTHble peakiuu OenkoB. BO3HMKHOBEHME AHATUTUYECKOTO CHTHAJIA C TOYKH

3pEHUS] XUMHUUYECKHX MTPOLIECCOB IPU MTPOTEKAHNUU KaU€CTBEHHOU

peaKIMy, MO3BOJISIONIEH HICHTU(UIIMPOBATH NPEAJIOKEHHBIE OPraHUYECKHE BEIIECTBA

OK 01
OK 02
OK 04
MK 1.2




KonTtpoasn
as pabora 3

CTpyKTypa H CBONiCTBa OPraHNYeCKHX BellecTB




Pa3znea 5.

KuneTnueckue n TEPMOANHAMHUYECCKUEC 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECCKUX peamml?l

Tema 5.1
CxopocTb
XAMHYECKUX
peaKuui.
Xumudaeckoe
paBHOBeECHE

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

CKOpoCTh peaklliy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAaKTOPOB: MPUPOABI PEarupyrolux BeElIeCTB,
KOHLEHTPAllU pearupymolux BELIECTB, TEMIEpPaTypbl W IUIOLWAJAM PEAKLMOHHOW IIOBEPXHOCTH.
TemnoBeie >PQeKTl XUMHUECKUX peakuuid. DK30- U DHI0TepMuUYeckue, peakiuuu.OO0paTuMocTb
peaknmii. XHWMHYECKOE paBHOBECHE M €ro CMELICHHWE I0J JACHCTBHEM pa3IH4YHBIX (HaKTOPOB
(KOHIIGHTpalMsl PeareHTOB WM MPOJAYKTOB pEaKIMH, [AaBlIEHUE, TeMIeparypa) Uid CO3JAaHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUSA XUMHUECKUX

nporueccoB. [Tpuniun Jle [larense

IIpakTH4yeckue 3aHATHSA

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JaHUI Ha aHAJIN3 (PAaKTOPOB ,BIMSIOIIMX HA H3MEHEHUE
CKOPOCTH XUMHUYECKOW PEaKIMH, BT.4 C TIO3ULUHI SKOJIOTUIECKH 11€I1eCO00pa3HOro NOBECHHS B
OBITY U TPYAOBOM JAEATEIBHOCTH B LIENIAX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY’KaroIlel pUpPOAHOI
Cpeabl.

Pemenne nmpakTMKO-OpMEHTUPOBAHHBIX 3ajaHUM Ha npuMeHeHue npuHiuna Jle-Illarense mis
HaXO0XJCHUS HaIlPaBJICHUsI CMEILEHNS PaBHOBECHSI XUMUUECKON PEaKINK U aHAI3 (aKTOpPOB ,
BJIMAIOIIMX HA CMELIEHUE XMMUYECKOTO PABHOBECHSI.

OK 01
OK 02
IIK 1.2

Pa3znea 6.

PacrBoOpsI

Tema 6.1.
IlonsiTHe 0
pacTBopax

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

PactBopenue kak Qusuko-xumuyeckuit mporecc. PactBopsl. CriocoObl MPUTOTOBJICHHUS] PACTBOPOB.
PactBopuMocTs. MaccoBasgs nonsi pacTBOpeHHOro BemiecTBa. (CMBICH TMOKa3aTeias MpeAesibHO
JOMTYCTUMOM KOHIIEHTPAIMHU U €r0 UCIIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON OE€30MacCHOCTH.

[IpaBuiia sK0IOrHYECKHU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM AESITEIbHOCTH B LENSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOILIEH NPUPOTHON CPEBI; OMACHOCTh BO3JEHCTBUS HA JKUBBIE
OpraHu3Mbl OIIPEAETIEHHBIX BELECTB. Permenrne npakTuKO-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA
PacCTBOPELI, UCITOJIB3YEMBIC B OBITOBOH U HpOHSBO}ICTBeHHOﬁ ACATCIIBHOCTHU YCJIOBEKA

OK 01
OK 02
OK 07
MK 1.2




Tema 6.2 OcHoBHOe coepkaHue

HUccaenoBanun JlabopaTopHble 3aHATHS
¢ CBONCTB JlaboparopHas padota «lIpuroroBienue pacTBOPOB».
pacrBopos [IpuroroBnenue pacTBOPOB 33JJaHHOM (MaccOBOH, %) KOHIIEHTpALMH (C TPAKTUKO- OPUEHTUPOBAHHBIMU

BOHpOC&MI/I) " ONpCACICHUEC CPEABI BOOHBIX paCTBOpOB.PeH_IeHI/Ie 3a1a4 Ha IMMPHUIOTOBJIICHUE paCTBOPOB




IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlep:KaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs1)

Paznen 7 XuMus B ObITY H IPOU3BOICTBEHHOM JAeSITEJIbHOCTH YeJI0OBEKA
OcHOBHOe coJep/kaHue
Tema 7.1. Teoperuueckoe o0yueHue 2
Xumus B GbITY Hosgelimue 1o0CTHXkEHNS XUMUYECKON HAYKH U XUMUYECKOW TEXHOJIOTHH. Posib XmMuu B
" o0ecreuyeHnH SKOJIOTUYECKOM, IHEPTeTHYECKON U MUIIICBOM 0€30IMacHOCTH, Pa3BUTHH
NPOM3BOICTBEH MeauiuHbl. [IpaBuna moucka u aHaM3a XUMHUYECKOH HH(POPMAITUH 13 OK 01
HOI pa3NMYHBIX MCTOYHHUKOB (HaydHas M Yy4yeOHO-Hay4yHas JUTepaTypa, CpeiCTBa MacCOBOM 2 OK 02
NEeATEILHOCTHU nHpopmanuu, cetb UHTEpHET) OK 04
YyeJIOBEKa
OK 07
IIpakTHYeckne 3aHATHS K 1.2
2
[Touck u aHanu3 KeWCoOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUN C Y4eTOM Oyayiieit 5
podecCHOHATLHOM JIEATEIILHOCTH 110 TeMaM: KPAaCKH, UCTOYHUKH YHEPTHH, OPTAHUYECKUE U
MUHEpalbHbIe YI0OpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amura: [IpencraBnenue pe3yabTaToB pelieHus KelicoB B opMe MUHU-I0KIIa/1a C Tpe3eHTaluen
IIpomMe:xxyTouHasi aTTecTalus MOT JMCUMILINHE (324€T) z
82

Bcero




3. YCJIOBHUSA PEAJIM3AIIMA ITPOT'PAMM YYEBHOU JUCIHUATLIMHBI

3.1 lnsa peanu3anuu nNporpaMMsbl y4eOHOr0 NMpeaMeTa NMpeayCcMOTPeHbl CJelyllue crenualbHble
TMOMeIleHUs:

KabuHeT XxuMuu, OCHAIICHHBII 000PYIOBAaHHEM U TEXHUYECKUMU CPEJICTBAMH O0YUICHHS:

O6opynoBanue: Paboure mecta mperojaBaress U 00y4Jarolmuxcs: J0cKa MeloBas - 1 MmT., CTOJ
y4eHHuUeCcKui — 16 mrT., cTyn ydeHu4eckud — 32 mt., ctosl — 1 mt., cTyn — 1 1T., %Kano3u BepTUKAIbHBIC
- 3 mt., cerid - 1 mr.

KoMrmutekT yueOHO-MeTOAMYECKON TOKYMEHTAIIUH, TUTAKAThI

TexHu4eckue cpeacTna o0ydeHus: MyJIbTUMEIMHHOE 000py10BaHKe (HOYTOYK, SKpaH Ha ITaTUBE,
IIPOEKTOP)

3.2 UnpopmanmoHHOe o0ecnieyeHne peain3aluu NporpaMmbl

OCHOBHbIE HCTOYHUKH:

1. |Tabpuensn, O.C. Xumus 10xa [Teker]: yueOnuk: 6a3oBbiil ypoBens / O.C.I'abpuensH,
N.I".OctpoymoB, C.A.Cnankos.- 5-€ u3f., crep.- M.: [Ipocsewenue, 2024.-128c.

2. |Tabpuensn, O.C. Xumus 11xn [Teker]: yaeOnuk: 6a30Bbiil ypoBens / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 6-e u3z., crep.- M.: [Ipocsemenue, 2022-127c.




4. KOHTPOJIb U OLIEHKA PE3VYJbTATOB OCBOEHUS YYEBHOM

JUCHUIINHBI

KOHTpOJIB " OLICHKA pE3yJIbTATOB OGy‘IeHI/IH OCYHICCTBJIACTCA IMPLIIOAaBaTCICM B ITPOLIECCEC

IMPOBEACHUSA ITPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAaHU:, a TAKXKE BBIIIOJITHECHUSA

O6y‘laIOH_[I/IMI/ICH HUHANBHUAYAJIbHBIX 3a,HaHHI>'I, ITPOCKTOB, HCCHCEOB&HHﬁ. P€3y.]'II>TaTI)I O6y‘IeHI/I${

OMpCaACIIA0T, YTO O6yanOIHHeCH JOJIKHBI 3HATh, IOHUMATb U ICMOHCTPHUPOBATH 110 3aBCPIICHHUU

W3Y4eHUS TUCHUILIMHBL. [ hopMUpOBaHUsI, KOHTPOJISI U OLICHKHU Pe3yJIbTaTOB OCBOCHUS y4eOHOM

JAUCHUIIIIMHBI UCIIOJIB3YCTCA CUCTEMA OLICHOYHBIX MCpOHpHﬂTHﬁ, IpeaACTaBIAIOIIAA 000l KOMILICKC

y4eOHBIX MEPOTIPUATHIA, COTTIACOBAHHBIX C pe3yJibTaTaMU 00y4eHHS U CPOPMYIUPOBAHHBIX C YIETOM

®I'OC COO (nmpeametHbie pe3yabTathl o guciuiuae) u T'OC CIIO.

OK/ THIBI OLIEHOYHBIX
K Mopnyas/ PesynbTaT 00yuenus
MeponpusTuii
Paznen/Tema
| OcHoBHOe coiep:KaHue
1 Pa3zpean 1.
DopMyIMpPOBATH
OcHoBBI
0a30Bble MOHITHUSA
CTpoeHust
U 3aKOHBI XUMHHU
BelllecTBa
1.1 OK 01 | Ctpoenue aromoB CocTaBiATh XUMUYECKHE 1. Tect «Crpoenue aromos
XUMHYECKHUX dbopMyIbl COETMHEHUN B XUMIICCKUX S/ICMCHTOB 1
3JIEMEHTOB U COOTBETCTBHUH CO TIPHpO/id XUMHHICCKON CBAHY.
npupoIa CTETEHBI0 OKMCIIEHHS 2. 3anaum Ha COCTABIICHHE
XMMHYECKOM CBSI3M | XMMHUYECKHX DJIEMEHTOB, XUMHUHCCKAX
UCXOJS U3 BAJIEHTHOCTHU hopmyn ABYXdTOMHBIX
H 37ieK coeuHEeHUH (OKCUIOB,
TPOOTPHLATEIHHOCTH Cynb(pUI0B, THAPUAOB U T.IL.).
3.3amaHus Ha UCTIONB30BaHUE
XUMHUYECKOH CHMBOJIUKU U
Ha3BaHUU COEIUHEHUM 110
HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKITIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCTMHEHUH OTACIBHBIX KJIacCOB
JlabGopaTtopHnast paboTta 1yst
COCTaBJICHHUSI
1.2 OKO1 | Tleprommueckuii X 1. Tecr «MeTaJ'IJ'II/I‘{eCIiI/Ie /
OK 02 | 3axom u TaGimmua apaKTEepU30BaTh HEMETaJUIMYECKHEe CBOMCTBA,
XUMHUHICCKUE SJICMCHTbI AIIEKTPOOTPULIATETLHOCTD U




JINGE

Menneneesa

B COOTBETCTBHH C UX
ITOJIO’KCHUEM B
MEPUOINYECKOMN
CHCTEME XUMMYCCKUX
anemenToB JI.1.
MenpeneeBa

CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX IJIEMEHTOB B
COOTBETCTBUE C UX IICKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHUUYECKUX 3jiemMeHToB J[. 1.
Menneneesay.

2. IlpakTHyeckre 3a1aHKs Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOEHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U NEPUOAUYECKUM
W3MCHEHHEM CBOMCTB
XUMHYSCKHX 3JIEMEHTOB M UX
COEIUHEHHMI B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.
[IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3a/IaHUs HA
XapaKTEPU3ALMNIO0 XUMUYECKHUX
3JIEMEHTOB: «MeTtainyeckue /
HEMeTaIJInYecKe CBOMCTBA,
3JIEKTPOOTPUILIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHUX 21eMeHTOB JI.1.
MenneneeBa»

Paznen 2.
XuMHYECKH €
peakuun

Xapakrepu3zoBarhb
TUIBI XUMHYECKUX
peaxuui

KonrtpoabHnas padora
«CTpoeHue BemecTsa u
XHMHYECKHeE PeaKnnny

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocraBnsiTh peakuuu
COCIVHEHMS,
pasyoxeHus, oOMeHa,
3aMEIICHUS,
OKHCITUTEIHHO-
BOCCTaAaHOBUTCIIbHBIC
peakuun

1. Bamauu Ha coCTaBIEHHUE
ypaBHEHUH

pEeaKIHii:

- COE/IMHEHMs], 3aMelleHus,
pasnoxeHusi, o0OMeHa,

- OKHCIUTEIbHOBOCCTAHOBUTEID
HBIX PEaKIHN C UCIIOIb30BAHUEM
METO/1a 3JIEKTPOHHOTO

OanaHca.

2. 3ajaum Ha pacyeT MacChl
BEleCTBa UIN 00bEMa ra3oB Mo
U3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce WIn 00bEMY
OJTHOTO U3 YYaCTBYIOILUX B
PEaKIfH BEIIECTB; pacuEThI MacChI
(0O6béma, KoMYeCcTBA BEIIECTBA)
IPOAYKTOB PEAKIIUH, €CIIH

OJTHO W3 BEIICCTB HMEET

2.2

DNEeKTPOIUTHIECK

CocTaBnsTh ypaBHEHHUS

1. 3aI[aHI/I$I Ha COCTaBJICHUC
MOJICKYJISIPHBIX U




ast

Jucconuanusa u

WOHHBIA 00MEH

XUMHUYCCKUX peaKI_II/II/I
HOHHOI'0 OOMeHa C
ydacTHEeM
HEOPTraHUYECKUX
BEILECTB

HMOHHBIX PEAKLUU C y4aCTUEM
KHCJIOT, OCHOBAaHUM U COJICH,
YCTaHOBJICHUE U3MEHEHMUS
KHCJIOTHOCTH CPEIbl

2. JlabopaTtopHnas pabota "Tursl
XUMUYECKUX peakiun”

3 Pasnean 3. Hccaenosars crpoenue | KonTposabHas padora «CBoiicTBa
Crtpoenue u H CBOMCTBA HEOPraHN4eCKUX BelecTB)
CBOiiCcTBa HEOPraHu4ecKux
HeOpraHu4ecKux BCIIECTB
BellleCTB
3.1 OK 01 Knaccudukanus, Krnaccudumnuposatsb 1. Tect «HomenxnaTypa u
[1K1.2 Ha3BaHUE
HOMEHKJIaTypa U HEOPTraHUYECKHE
HEOPraHWYECKUX BEILECTB
CTPOEHHUE BEILECTBA B .
UCXOJI U3 UX XUMUYECKON
HEOPraHUYeCKUX COOTBETCTBHUU C UX
(bopMyIIbI UK COCTaBJICHHE
BEILIECTB CTPOCHHEM .
XUMUYECKON (HhOPMYITBI UCXOIS
13 Ha3BaHUs BEIIECTBA MO
MEXKTYHApOAHON WU
TPUBUAIILHON HOMEHKJIATYype».
2. 3a7aun Ha pacyeT MacCOBOM
JI0JIA (MacChl) XMMHUYECKOTO
3JIeMEHTA (COeAUHEHMUS]) B
MoJieKyIe (cMecH).
3. I[IpakTuueckue 3a1aHus 1o
KJIacCU(pUKaIlMU, HOMEHKJIAType U
XUMHYECKHM (hopmynam
HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KIJIACCOB.
4. pakTuyeckue 3a1aHus Ha
ONpeAeIeHuEe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIA
XUMUYECKOM CBS3U U TUNA
KPUCTAJUIMYECKOW PEHIETKH
3.2 OK Ol | o, 3UKO- VYcraHaBiuBaTh 1. Tect «OcoOeHHOCTH
' - XAMHYECKHUX CBOWMCTB
OK 02 | irgeckie 3aBUCHUMOCTh q)I/I3UI/II<0 5
I1K1.2 CROMCTBA XUMHUYECKUX CBOUCTB OKCHJIOB, KHCJIOT, OCHOBAaHHH,
aM(}OTEpHBIX THAPOKCUIOB U
HEOPraHHIECKHX HEOpraHU4YEeCKUX BEILICCTB o g; . P Ap it
BEIECTB OT CTPOCHHSI aTOMOB H .

MOJIEKYJI, & TAKXKE THTIA
KPHUCTAJUTNYECKOMN
peleTKH

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
pEeaKIuil C y4aCTUEM IPOCTHIX U
CJIO’KHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
2JIEMEHTOB;

HEOPTraHWYECKHUX KHUCIIOT,
OCHOBAaHHUU U

aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPTraHUYECKHUX COJIEH,
XapaKTEPU3YIOIINX X CBOMCTBA




U CIIOCOOBI MOTY4EHUS.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJaHNs Ha
CBOMCTBA U ITOJIy4YCHUE
HEOPraHM4YEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarnuys
HEOPTaHHYECKUX
BEIIECTB

Hccnenosath
KaueCTBEHHbBIC PEaKLIUU
HEOPTraHUYECKHUX
BCIIECTB

1. IlpakTuko-
OpPUEHTUPOBAHHBIE 33aJJaHUS 110
COCTaBJICHUIO XUMUYECKUX
pEeaKIUiil C yyacTueM
HEOPTraHWYECKHUX BEILIECTB,
UCIOJIB3YEMBIX ISl KX
UACHTU(DUKAITIH.

JlaboparopHas paboTa:
"Unentuduxanms
HEOPraHMYECKUX
BemiecTB"

4.1

OK 01
[1K1.2

Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
OpraHUYECKUX
BEILIECTB

Knaccugpunmponartpb
OpraHMYeCKUE BELICCTBA
B COOTBETCTBHH C UX
CTPOCHUEM

1. 3agaHus Ha COCTaBJICHHE
Ha3BaHUM
OPraHUYECKUX COCTMHECHHH 110
TPUBHUAIBHON WJIM MEXKTYHAPOJIHOMU
CUCTEeMaTUYECKON HOMEHKIIAType.
2. 3aj1aHus HA COCTABIICHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPraHUYECKUX BEIIECTB
OTJICTBHBIX KIJIACCOB.
3. 3amaun Ha ompezeneHue
IIpoCTEeNIIEH
4. popmysbl OpraHuecKoi
MOJICKYJIBI, HCXOJIS U3
3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OKO04
[1K1.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcranaBnuBarh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUYECKUX
BEUIECTB OT CTPOCHHUS
aTOMOB U MOJIEKYJI, a
TaK)Ke TUIA
KPUCTAJUIMYECKOU
pELIETKH

1. 3agaHus Ha COCTaBIICHUE
ypaBHEHUU

XAMHYECKHUX PEaKui ¢

Y4aCTHEM OPTaHMYECKUX

BEISCTB HA OCHOBAHUU HX

COCTaBa M CTPOEHUA.

2. 3amaHnsa Ha COCTaBJICHUE

YpaBHEHUN XUMUYECKUX

peakuui, WITIOCTPUPYIOIINX

XUMUYECKHUE CBOKCTBA C YUETOM

MEXaHHU3MOB TIPOTEKAHUS TAHHBIX

pEaKLHii U TEHETUYECKOU CBA3U

OpPTaHWYECKUX BEIIECTB Pa3HBIX

KJIaCCOB.

3. PacueTHbIe 331291 IO

YpaBHEHUSIM PEAKIUI C yYaCTUEM

OpPTaHUYECKHUX BEIIECTB.

4, JIaboparopHas paboTa

"IIpeBpamienus

OpPraHWYECKUX BELECTB MPHU




HarpeBaHuu"

4.3 8E 8% Wnentudukanus Hccnenosathb 1. TpakTuKo-
OK04 OpPraHUYECKUX KaueCTBCHHBIC OpHEHTHPOBAHHBIE 33/[AHHS 1O
K12 | BEMecTs, ux pearinu COCTaBJICHHIO XUMHYECKHUX

3HAYCHUE U OpraHMuecKux PeaKIii ¢ yuacTueM

NPUMEHEHIE B COEIMHEHUH OTAENbHBIX OpTaHIYECKUX BENIECTB, B T.1.

GbiTOBOM 1 _ | Knaccos HCIIOJB3YEMBIX IS MX

MIPOU3BOJICTBEHHOM uAcHTU(UKAINH B

JOEATECIBbHOCTHU 6I>ITy W MPOMBIIIJICHHOCTH.

YeJoBeKa 2.JTaboparopHast paboTa:
"Unentudukanus
OPraHUYEeCKUX COCTUHEHUHN
OTJEJIbHBIX KJIACCOB"

o. Paznen 5. XapakTepu3zoBaTh

Kunernyeckue u S —

TepMOIMHAMUYEC PABTHIHBIX

Kue ¢paxTopoB Ha

3aKOHOMEPHOCTH paBHOBeCHE K

NPOTEeKAHUS CKOPOCTH

XUMHYECKHX XHMHYECKHX

peakuui peaxkuuii

51 OK 01 | Cxopocts ﬁgj}l:;gpﬁ;;};g:; [IpakTHuKO-OpHEHTUPOBAHHbBIE

OK 02 | Xmreciix parum TEOPETUICCKHEC 3a/IaHUs Ha

peaKTIHA. pearupyromux BemecTB aHaiau3 (paKToOpoB, BIUSIOIIMX Ha

IIK1.2 NUMIICCKOE U TEMIIEpaTyphl Ha M3MCHEHHE CKOPOCTH

paBHOBeCHS CKOPOCTb XHMU'ECKHX XUMUYECKON PEaKIIUU.
peaxiuit [IpakTHKO-OpHUEHTUPOBAHHBIE
XapakTepu3oBarth 3a/laHus Ha PUMEHEHHE
BIIMSIHUE N3MCHEHUS npunnuna Jle- llarense mis
KOHIIEHTpaLlUU HAXO0X/ICHUs HAIIPaBIECHUS
BEIIECTB, PEAKIIUN CMEIICHUS PABHOBECHS
CpEeIbl U TEMIIEPATYPHI XUMHYECKON peaKIy U aHaIIn3
Ha CMEIIeHne (hakTOpOB, BIHSIONINX HA
XUMHUYECKOTO CMeEIlIeHNEe XUMHYECKOTO
paBHOBECHS PaBHOBCCHA
2.JlabopartopHnas pabota
«CKOpPOCTh XUMUIECKUX
peakuuii. CmemeHne
XUMHUYECKOTO PABHOBECH S
6 Paznea 6. HccaenoBatb HCTUHHBbIEC
PacrBope! pacTBOpPHI C
3a/IaHHBIMH
XapaKTePUCTUKAMU

OK 01 | [TonsTus o Pasmaarh ucTunmbIC 1. 3agaun Ha MPUTOTOBJICHUE

OK 02 | pactBOpax PACHBOPEI pacTBOpPOB.

[1K1.2 [IpakTuko-
OpPHUEHTUPOBAHHBIC
pacdeTHbIe 3aJaHUs
Ha JTUCTICPCHBIC

CHCTEMBEI,




UCIIOJIb3yEeMbIE B
OBITOBOM Hu
MPOU3BOACTBEHHOMN
JIeSITENLHOCTH
YyeJIoBeKa

OK 01
OK 04
I1K1.2

Uccnenosanue
CBOWCTB
pacTBOpPOB

UccnenoBath Gusuko-
XUMHYECKHE CBOMCTBA
HWCTUHHBIX PaCTBOPOB

JlaGopaTtopHas pabota
"[IpuroToBnenue pacTBopoB"

Il IlIpogeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (ColepKaHne NPUKJIATHOT0 MOAYJIs)

Paznen 6. Xumus

OleHnBaThH 3ammuTa Keiica (c
B ObITY M NOCJIeACTBHA OLITOBOI yuerom Oynymeii
NPOM3BOJACTBEHHO | npogdeccuoHAIbLHOM
M 1esITeJIbHOCTH IIPOU3BOACTBEHHOI JIeSITeJIbHOCTH)
“eJI0BEKa AeATeJILHOCTH
YeJI0BeKA ¢ MO3ULIUIA
IKO0JIOTHYEeCKOM
0€e30macHOCTH
OK 01 Xumusi B ObITY O1eHUBATh Keiic (¢ yuerom 6y51ymen
OK 02 Hu MOCJIEACTBUS OBITOBOM npogeccronanbHOH
OK 04 MPOU3BOACTBEHHON | W MPOU3BOJACTBEHHOU JICATENLHOCTH) .
OK 07 JIeSITEILHOCTH JIeSITEILHOCTH YeJIOBEKa Bo3MOXKHbIE TEMbI KEHCOB:
I1K1.2 — ¢ MO3HIHIA 1. IloTenenenue KkiIuMara u
SKOIOIHIECKOI BBICBOOOKIEHHE Ta30BBIX
6e30MACHOCTH TUAPATOB CO JIHA OKEaHa

2. Bynymme marepuanst
JUIsL aBUA-,MalluHO-, U
npuOOpPOCTPOECHHUS

3. HoBble MaTepuanbl s
COJIHEYHBIX OaTapei.

4, JlekapcTBa Ha OCHOBE
PACTUTCIIBHBIX
npenapaToB




MUHHUCTEPCTBO HAYKH YU BBICIIEI'O OBPA3OBAHMUSI
POCCUNCKON ®EJEPALIMA

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHUWE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHAS AKAJAEMMUS»

CPEJHENNPO®ECCHOHAJBHBINA KOJLUIEK

®oH/1 OLIEHOYHBIX CPEICTB
JUTSL IPOBEICHUS TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTAINH
1o o0meo0pa3oBaTebHOM Y4eOHOM QM CUNILIHHE
Xumus
s cnenuanabHocTu: 12.02.10 MoHTAaXK, TeXHHYECKOe 00CTYKUBAHME H PEMOHT OMOTEXHHYECKHUX H
METHIIUHCKUX aNNapaToB U CHCTEM.
(dhopma npoBeIeHNs OIEHOYHON MTPOIIETYPHI -
oughgpepenyuposannsiii 3auem



|. OBIIME ITOJIOXKEHUA

®onn oneHoUHBIX cpeacTB (POC) npegHazHavYeH 711 KOHTPOJIS U OIEHKH 00pa30BaTeIbHBIX J0CTHKEHUN

00ydJarommxcs, OCBOMBIIKX IIPOrpaMmmMy 001eo0pa3oBaTeIbHON YIEOHOM MUCIUTUTHHBI «XUMUSD.

OOC BKIIOYaET KOHTPOJbHBIE MaTepuaibl A MPOBEACHUS TEKYILIEro KOHTPOJS M IMPOMEKYTOUHOU
arrecranuu B popme aupdepeHIHPOBAHHOIO 3a4eTa.

®OC paspaboran B cooTBeTCTBUU ¢ DeepaabHbIM TOCYIAPCTBCHHBIM 00pa30BaTe/IbHBIM CTaHIAPTOM
cpenHero obmero oobpazoBanus u paboueil mporpamMmoi o0IIeo0pa3oBaTebHON Y9eOHOM AUCIIMILTUHON

«XUMUI.

1.1 HJIaHI/IpyeMLIe pe3yJbTaThbl OCBOCHUA 06m606pa30BaTe.ﬂbH0ﬁ AUCIHHUIIIIMHBI B COOTBETCTBUH

¢ ®I'OC CIIO u na ocose ®IrocC COO:

Kon n IlnanupyemMsble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAUMEHOBaHHUe

(popmupyembix Oo61mme JAucuumiimHapHbie

KOMIIEeTeHIH I
OK 01. B yacTu TPyAOBOI0 BOCIIUTAHMSA: - BJIAJIETh CUCTEMOM XUMUYECKUX 3HAHWM,
Bri6bupath - TOTOBHOCTb K TPYAY, OCO3HAHUE KOTOPasi BKJIFOUAET: OCHOBOIIOJIATrAr0IINE
CIoco0bI [IEHHOCTH MacTepCTBa, TPY10Jto0ue; | MOHATHUS (XUMUYECKHI 2JIEMEHT, aTOM,
pemenus 3axa4d - TOTOBHOCTh K aKTHUBHOU ANIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
npodeccuoHaNbH | A€ATEeIbHOCTH TEXHOJIOTHYECKOM U ANEKTPOHHBIE OPOUTATN ATOMOB, UOH,
Ol IeATENIBHOCTH, | COLMAJIbHON HAIIPABJICHHOCTH, MOJIEKYJIa, BaJIECHTHOCTb,
MPUMEHHUTEIBHO | CIOCOOHOCTh MHUILIUUPOBATD, 3JEKTPOOTPULATENBHOCTb, CTEIIEHb
K pa3JINYHbIM IJIAHUPOBATh U CAMOCTOSTEIBHO OKHCJICHUS, XMMUYECKas CBS3b, MOJIb,
KOHTEKCTam BBIIIOJIHSTH TAKYIO JIESITEIbHOCTD; MOJISIpHasi Macca, MOJISIPHBIN 00BeM,

- HHTEPEC K pa3InuyuHbIM chepam
npodecCHOHATBLHOM 1eATEIbHOCTH,
Osgi1aieHHe YHUBepPCAJIbHBIMHU
Y4eOHBIMH II03HABATEIbHBIMH
NeHCTBUAMM:

a) 0a30BbIe JIOTHYECKUE
NEUCTBHA:

- CaMOCTOSATENIbHO (POPMYITUPOBAThH
U aKTyaJIM3UpoBaTh Mpoosemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAHABIIMBATh CYLIECTBEHHBIN
IIPU3HAK WIA OCHOBAaHUS AJIs
CpaBHEHMSI, KJIacCU(PUKALUU U
00001IeHHS;

- OIPENEINATH LEIH JeSTEIIbHOCTH,
3a/1aBaTh apaMeTpbl U KPUTEPUU UX
JOCTHKEHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMaTPUBAEMBbIX
ABJICHUSX;

- BHOCUTbh KOPPEKTHUBHI B
JESATENILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LM,
OLICHUBATh PUCKU MOCIEICTBUN
JeSITEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE

YTJIEPOIHBIN CKeNeT, (yHKIIMOHAIbHAS
rpyIa, pajauKai, U30Mepusi, U30MEpHI,
TOMOJIOTMYECKUH s, TOMOJIOTH,
YIJII€BOOPOABI, KUCIOPOA- U
a30TcoJiepKalllie COeTUHEHUS,
OMOJIOTNYECKH aKTUBHBIE BEIIECTBA
(yrneBopl, >KUpHI, OETTKH ), MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KPUCTAJIIIMYECKAsl PEIIETKA, TUIIBI
XUMHUYECKHUX PEAKIHi (OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIE, DK30-U
SHAOTEPMHUUYECKHE, PEAKIIUY HOHHOTO
o0MeHa), pacTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, ANEKTPOIUTHYECKAs
JUCCOLUAINS, OKHCIIUTEID,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOM
peakuu, XuMUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHSI XUMHUYECKOTO
CTpOEHMS OpraHndeckux Beniects A.M.
Bbytneposa, Teopus 3€KTPOIUTHUECKOMN
Jccouranuu, nepuoguyeckuit 3akon J1.1.
Menpeneena, 3aKOH COXpaHEHUSI Macchl),
3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XUMHH, (PaKTOIOrHYecKue CBEEHUS O
CBOMCTBAX, COCTAaBE, NOJYYEHUH U




MIPH PENICHUH KU3HEHHBIX MPOOIeM
0) 0azoBbIe HCCIEA0BATEILCKHE
aedcTBUA:

- BIIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATEIIbCKON U MPOEKTHOM
JIeSTCIIbHOCTH, HaBBIKAMU
paspenieHus mpooiem;

- BBISIBJISITH IPUUUHHO-
CIIEICTBEHHEIE CBSI3U U
aKTyaJIUu3UupOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HAXOJIUTh apPIyMEHTHI JJIs
JIOKa3aTeJIbCTBA CBOMX
YTBEPKJICHHM, 3a71aBaTh TapaMeTphl
Y KpUTEPHUH PEIICHHUS,

- aHAJIM3UPOBATH MOJYUYEHHBIE B
XOJIe peUIeHHs 3a1a4u Pe3yNbTaThl,
KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETbh NIEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U MPAKTHYECKYIO
001aCTH JKU3HEIEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIIBUT'aTh HOBLIE HJEH,
npeiaraTh OpUruHaIbHbIC
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTH X HCIIOIL30BaHHUA B
IMO03HABaTEIILHOM 1 COIHAIbLHOMN
MpaKTHUKe

0e30IMaCHOM HUCIIOJIb30BaHUH BaXKHEHUIIIMX
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUUECKOU
JIeITeIILHOCTU YCIIOBEKA;

- YMETh BBIABJIATH XapaKTEPHbIC MPU3HAKU
Y B3aUMOCBSI3b U3YUCHHBIX TTOHITHH,
MIPUMEHSTh COOTBETCTBYIOIINE MTOHSATHUS
IIpU OTMCAHUM CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB U UX MPEBPAILCHUI; BBISIBIISTH
B3aMMOCBS3b XUMHUYECKHUX 3HAHUHU C
MOHSATUSAMH U MPEJCTABICHUSMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCIIOJIb30BATh HAMMEHOBAHUS
XUMUYECKUX COCAUHECHUM
MEXYHApOIHOTO COI03a TEOPETUUECKON U
MPUKJIAJHON XUMHUHU U TPUBHAIbHBIE
Ha3BaHUs BAKHEUIIINX BEIIECTB (ITUJIEH,
aleTUJICH, TIIUIEPHH, (PeHO,
(dhopMabaeru, YKCyCHas KHCIIOTa,
[JIMLVH, YTApHBIN a3, YIIEKUCIbIN ras,
aMMUaK, ralreHas H3BeCTh, HeralreHas
U3BECTh, MTUTHEBAS COJA U JPYTUX),
COCTaBIIATH (OPMYJIBI HEOPTAaHUICCKHX U
OpPraHMYECKUX BELECTB, ypABHEHUS
XUMHUYCCKHUX PEAKIIHiA, O0BSICHIThH HX
CMBICJT; TTIOATBEPIKIATh XapaKTEePHbIE
XHMMHYCCKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U
3aMUCsIMU YPaBHEHUN XUMHUYECKUX
peaKkuu;

- YME€Tbh YCTaHABIUBATh NMPUHAJJIC)KHOCTD
M3YYEHHBIX HEOPTaHUYECKHUX U
OpPTaHUYECKUX BEIIECTB K OMPEACIICHHBIM
KJIaccaM U TpynnaM COeIMHEHUH,
XapaKTEepU30BaTh UX COCTAB M BaKHEHIIINE
CBOMCTBA; ONIPEAEIATh BUAbl XUMUYECKUX
cBs3el (KOBaJeHTHAs, MOHHAS,
MeTaJNInYeCcKasi, BOJIOPOIHAS ), TUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJIACCHU(PUITMPOBATH XUMUYECKUE PEAKIINU;
- copMUpOBATH MIPEACTABICHUS: O
XHUMUYECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOU KapTUHBI MHUPA,
pOJIM XMMHUU B NMO3HAHUHU SIBJICHUI
MIPUPOJIbI, B GOPMUPOBAHUU MBITIUICHUS U
KYJITbTYpPBI IMYHOCTH, €€ (PYHKIIMOHATHHON
TPaMOTHOCTH, HEOOXOTMMOM ISl pEIIeHUS
MPAKTUYECKHUX 3a/1a4 U IKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
3/I0POBBIO U IPUPOJHOM Cpee;

- YMETb NMPOBOJIUTH PACUETHI 11O




XUMHYECKUM (HOpMYyIIaM U ypaBHEHUSM
XUMHYECKHUX PEAKIHiA ¢ UCTIOIh30BAaHUEM
(U3NYECKHUX BEITUYNH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOPMaTbHBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEUIECTBA;
UCIIOJIb30BaTh CUCTEMHBIC XUMHUYECKHE
3HAHUS JUTSI IPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIICCTBAMH U MPUMECHEHHUEM

OK 02.
Ucnonp3oBath
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHajau3a u
UHTEPIIpETaluU
uH(popMaluu, 1
UH(OPMAaLIOHHBI
€ TeXHOJIOTUHU
JUTSL BBITIOJTHEHUS
3a1au
poQeCCUOHAIIBH
O I TENbHOCTH

B 00/1acTH HEHHOCTH HAYYHOTO
MO3HAHUS:

- ¢hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKH U OOILIECTBEHHOW MPAKTHUKH,
OCHOBaHHOT'0 Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B OJUKYJIBTYPHOM
MUDPE;

- COBEPIIECHCTBOBAHKE SA3BIKOBON U
YUTATEIBCKON KYIbTYpPhI KaK
CPEICTBA B3aUMOACUCTBUS MEKIY
JFOBMU M TIO3HAHHS MUDA;

- OCO3HAHME [IEHHOCTU HAyYHOU
JeSITEIbBHOCTH, TOTOBHOCTh
OCYIIECTBIISITH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTD
WHAWBUAYAIILHO U B TPYIIIIE;
Osgi1aieHHe YHUBepPCAJIbHBIMU
Y4eOHBIMH NO3HABATEIbHBIMHU
AeMCTBUAMMU:

B) padorta ¢ nHopManmei:

- BJIaJIETh HaBBIKAMH TTOJTyYCHHS
UH(pOpPMAaLIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYILIECTBIISATH MOUCK, AHAJIN3,
CUCTEMATU3AINI0 U UHTEPIPETALUIO
uH(pOpPMAIIUU PA3INYHBIX BHIOB U
dbop™m mpeacTaBIeHNUS;

- C03/1aBaTh TEKCTHI B PA3IUYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUSI
UH(OPMAIIUHU U LIEJIEeBOH ayIuTOpHH,
BbIOMpasi ONTUMANIBbHYIO (hOpMY
NPEeJCTaBICHNS U BU3yaIH3alUH;

- OLICHUBATh IOCTOBEPHOCT,
JETUTUMHOCTb UHPOPMALIUH, e
COOTBETCTBUE MMPABOBHIM U
MOpPaJIbHO-ITUYECKHUM HOpMaM;

- HCIIOJIb30BATh CPEJICTBA
UH(OPMAIIMOHHBIX U
KOMMYHHKAIITHOHHBIX TEXHOJIOTHH B

- yMeTh IUIAHHPOBATh U  BBIOJHATH
XUMHYECKHH SKCIIEPUMEHT (IpeBpalIleHUs
OpPTaHMYECKUX BEUIECTB NPH HArpeBaHUH,
MOJlyYeHUE OTUJICHAa U H3y4YCHHE €ro
CBOWCTB, KAYeCTBCHHBIC pEaKIHH Ha
QNbJIETH/IbI, KPaxMaJl, YKCYCHYIO KHCIIOTY;
neHarypanus OenKOB MpH HarpeBaHUH,
[[BETHBIC peEaKUuu OENKOB, MPOBOAUTH
peakiuu HMOHHOrOo OOMEHa, OMpeNeNATh
Cpeay BOJHBIX PacTBOPOB, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOoHaT- W
XJIOPHU/I-AaHWOHBI, HA KAaTHOH aMMOHWS,
peliaTh SKCIepUMEHTANbHBIE 3aJa4d II0
temam "Metamiel" u "Hemeramnwl") B

COOTBETCTBUM C TPAaBUJIAMU TEXHUKH
O0e3omacHOCTH  mpu  oOpamieHMH ¢
BEIIECTBAMHU u 1a00paTOPHBIM
o0opyI0oBaHUEM; MIPEACTABISITh
pe3yibTaThl XUMUYECKOTO IKCIICPUMEHTA B
dbopme 3arucu ypaBHEHUH
COOTBETCTBYIOLINX peakiuii u
(dhopmynupoBaTh BBIBOJIBI HA OCHOBE JTHUX
pe3yibTaToB;

- YMCTb AaHAJIU3HUPOBATH XUMHYCCKYIO

UHPOPMALIMIO, TOJyYaeMyl0 U3 Ppa3HBIX
HCTOYHUKOB (cpencts MacCoOBOM
uHpopMaluy, ceTb IHTEepHeT U Apyrue);

- BJIaACTb OCHOBHBIMH ME€TOJaMH HAYUYHOT'O
MO3HAHUS BEUIECTB U XUMUUECKUX SBICHUMN
(HabmoieHune, W3MEpeHue, IKCIEPUMEHT,
MO/JIETUPOBAHHUE);

- yMeTb IPOBOAUTH  pAaCYETBl  II0
XUMHUYECKHM (opMysaM M ypaBHEHUSIM
XUMHUYECCKUX peaKuHﬁ C HCIIOJIB30BAHUEM
(U3NYECKUX BENUYMH, XapaKTEePU3YIOIIHUX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
Macchl, oO0beMa (HOpMAJIbHBIE YCIIOBHSA)

rasos, KOJIMYECTBA BEIIECCTBA;
HCIIONb30BAaTh CHUCTEMHBIE XUMHUYECKUE
3HaHUSA U1 OPUHATHSA  pEIIEHUHd B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyalHUsX,

CBsA3aHHBIX C BEIIECTBaAMU nu ux




pCLICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 32124 C
co0uro/IeHreM TpeOOBaHMI
SPrOHOMHKH, TEXHUKHU
0€3011aCHOCTH, TUTHCHBI,
pecypcocOepekeHus, PABOBBIX U
ATUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS
¥ 3aIIUTHl THPOPMAIIUH,
UH(POPMALIMOHHOM 0€30MacHOCTH
JIMYHOCTH,

NPpUMCHCHUCM

OK 04.
DddexTuBHO
B3aMMOJIeICTBOBA
Tb U paboTaTh B
KOJUJIEKTUBE U
KOMaHjie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHNE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHOU U
COLIMAJIbHOW JEATEIIHOCTH;
Osgi1aieHHe YHUBepPCAJIbHBIMHU
KOMMYHHUKATHBHBIMHU
NeHCTBUAMM:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- IOHUMAaTh U UCIIOJIb30BaTh
IIPEUMYILECTBA KOMaHAHON U
WHIUBUTyaJIbHON PabOTHI;

- IPUHUMATh LIEJIM COBMECTHOM
JeSITEJIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATh JIECHUCTBUSA 110 €€
JOCTUKEHUIO: COCTaBJIATh IJIaH
JIEUCTBUM, pacIIpeeIIsATh POJIU C
Y4€TOM MHEHUH y4YaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATh U BBIIOJIHATH
paboTy B YCIOBUSX peaibHOIO,
BUPTYaJIbHOI'O ¥ KOMOMHHUPOBAHHOT'O
B3aUMOJCHCTBUS;

- OCYLIECTBJIATH TO3UTUBHOE
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITH
VHUIIMaTUBHBIM

Ogi1aieHUe YHHBEPCAJIbHBIMH
peryisiTUBHBIMH J1CHCTBUSIMU:

) NPpUHSITHE Ce0s U APYrUX
JI0€H

- IPUHUMATh MOTHBBI U aPTYMEHTHI
JPYTHX JIFOAEH IIPU aHAIN3€
pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE IIPaBO U IIPABO
JIPYTHX JIIO/IeH Ha OUINOKMY;

- yMeThb IUIAHUPOBAThb U  BBIIOJIHATH
XUMHYECKHIA JKCIIEPUMEHT (IIPEeBPAICHIS
OpPraHMYECKUX BEUIECTB IpPHU HarpeBaHHH,
NOJy4YeHHUE OTHJIEHA M U3Yy4eHHE €ero
CBOMCTB, KAaueCTBEHHbIE peaKIMH Ha
QNbJIETH/IBI, KPaxMaJl, YKCYCHYIO KHCIIOTY;
neHarypanus OeJIKOB TpH HarpeBaHUH,
[[BETHbIC peEaKUuu OEIKOB, MPOBOAUTH
peaknuu HMOHHOTO OOMEHA, OIpeneisaTh
Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHBIC
peakuu Ha cynbdar-, KapOoHaT- u
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHS;
pemaTh 3KCIePUMEHTANBHBIC 3a/a4 110
teMam "Metamuiel" u "Hemeramiel") B
COOTBETCTBHUM C TPaBUJIAMH TEXHUKHU
0e30macHOCTH  TNPU  OOpaIllleHUH  C

BEILIECTBAMH 51 1abopaTopHBIM
000pyIOBaHUEM; IIPEJICTaBIIST
pe3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
bopme 3aMucu ypaBHEHUI
COOTBETCTBYIOLIUX peakuui u

(hopMynHupoBaTh BBHIBOJBI Ha OCHOBE ITHX
pe3yJIbTaToB




- pa3BUBATb CII0COOHOCTEH MMOHUMATH
MHDP C IO3UIHU APYTOT0 YCIIOBCKA,

OK 07. B 06.1acTH 3K0/10THYECKOTO - chopmupoBaTH MPEACTABICHUS: O
ConeilcTBOBaTh BOCIIUTAHUS: XHUMHYECKOHN COCTaBIISIIOIIECH
COXPaHEHHUIO - ¢(OPMHUPOBAHHOCTD €CTECTBEHHOHAYyYHOW KapTUHBI MUpa,
OKpY’KaroIeu 3KOJIOTUYECKOU KYJIbTYpHI, pOJIM XMMUU B ITO3HAHUM SIBJICHUI
Cpelibl, [IOHMMAHUE BIUSHUS COLUAIBHO- IPUPOJBI, B POPMUPOBAHUH MBIIUICHUS U
pecypcocOepexe | IKOHOMUYECKUX MTPOLIECCOB Ha KYJITYpPbI INYHOCTH, €€ (PYHKIIMOHAIBHOM
HUIO, IPUMEHATh | COCTOSIHUE IPUPOAHON 1 IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUS
3HaHUA 00 COLIMAJIbHOU Cpelibl, OCO3HAHUE MPaKTUYECKHX 3a/1a4 U IKOJIOTHYECKU
W3MEHCHUU JI00ALHOTO XapakTepa 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY
KJINMATa, 9KOJIOTHYECKUX MPooIem; 310POBBIO U IIPUPOJHON CpeE;
IIPUHLIMIIBI - IJJAHUPOBAHUE U OCYIIECTBICHUE - YMETb COOJIIO/IaTh MpaBHiIa
OepexIIBOro NEHCTBUI B OKpY>KaIOLIEeH cpefie Ha | SKOJIOTUYECKH 11eJIeCO00pa3Horo
[IPOU3BOJCTBA, OCHOBE 3HAHUS 1€ YCTOMUMBOrO | MOBENEHHsS B OBITY M TPYJIOBOM
s dexTruBHO Pa3BUTHS YEJIOBEUECTBA; JESATEIBbHOCTH B LEJISIX COXPAHEHHUS CBOETO
JIECTBOBATH B AKTUBHOE HENPUATHE ICHCTBHM, 310POBBS U OKPYXKAIOIIEH TPUPOTHON
Ype3BbIYANHBIX MPUHOCSIIMX BPEJ OKpYyXkKarolen Cpelibl; YUUTHIBATh ONIACHOCTh
CUTYaLUAX cpene; BO3/ICICTBUS HA KUBbIE OPraHU3MbI

- YMEHHUE [TPOTHO3UPOBATH ONpEJIEJICHHBIX BEIIECTB, TIOHUMAasi CMbICI

HeOJIaronpUsITHbIE 3KOJIOTHYECKHE 1oKa3aTessl peAeIbHON JOyCTUMON

MOCJIE/ICTBUS IPEITPUHUMAEMBIX KOHLIEHTpaluu

JIEMCTBHM, IPEAOTBPAILATD UX;

- pacUIMpPEHHE OIbITA JAESTEIbHOCTU

9KOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-

HCCIIEN0BATENIBCKON, IPOEKTHON U

COIIMAJIbHOU JIEATEIbHOCTH;
IK 1.2.
IIpousBoauth
BBOJ
OMOTEeXHUUECKUX

U MCOIUIITMHCKUX
anmnapaToB U
CHUCTCM B
AKCIUTYaTaIHIO C
CcOoOII0ACHHEM
CaHUTApPHBIX
HOPM U TIPaBHII.




3. Onenka ocBoeHNsl y4eOHOH TUCHHUIINHBI:
3.1 ®opMbI 1 METOIBI KOHTPOJIA.
[IpenmeToM oneHKHM ciaykar ymeHusl ¥ 3HaHus, npeaycMmorpenasie ®I'OC no aucnunnuue OO/.07

«XuMHS B CIICHUMaJIbHOCTH», HaIlpaBJICHHBIC Ha (bOpMI/IpOBaHI/IC 06H_[I/IX n HpO(l)eCCI/IOHaJ'IBHBIX

KOMHeTeHHI/II\/'I, a TaKKC JIMYHOCTHBIX PE3YJIFTAaTOB B paMKaX IIPpOrpaMMBbl BOCIITUTaHU .

KoHTpoJib 1 01leHKA 0CBOCHUSA Y4eOHOH TUCHMILUIMHBI 10 TeMaM (pa3aesiam)

Ne | OK/IIK | Monyas/Pa3nen/Tema Pe3yabTaT 00yueHus Tumst Oueﬂoqﬂub -
MeponpusiTHil
| | OcHoBHOE coep:KkaHue
1 Paznen 1. OcHoBBI @DopmMyJanpoBaTh Ha30BbIe
CTPOEHMS BelleCTBA (MOHATHS U 3aKOHbI XMMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue | 1. Tect «CtpoeHne aToMOB
XUMHYECKHUX dbopMyIbl COETMHEHUN B XUMHYECKHX 3JIEMEHTOB U
AJIEMEHTOB U MPUPOJA |COOTBETCTBUH CO CTETICHBIO |[IPUPOAA XUMHUECKON CBSI3M».
XUMHUYECKOH CBSI3U OKHUCJICHUS] XUMHUYECKHUX 2. 3aiaym Ha COCTaBIICHUE
AIIEMEHTOB, UCXOJIS U3 XUMHYECKHUX HOpMYIT
BaJICHTHOCTH U JIBYXaTOMHBIX COETUHEHUN
AJIEKTPOOTPHULIATENBHOCTU. |(OKCUAOB, CYIb(UIO0B, THAPUIOB
CocraBnsth peakuuu U T.IL.).
COCIMHEHMUS, pa3yioxkeHus1, |3. 3ajaHus HA UCTIOJIb30BAaHUE
oOMeHa, 3aMeIlIeHus, XUMHUYECKON CUMBOJIUKU U
OKHUCJIUTEIHHO- HA3BaHUN COETMHEHUI 110
BOCCTAHOBUTEJIbHBIE HOMEHKJIAType MEXIYHAPOAHOTO
peaKkiuu. COH03a TEOPETUUECKON 1
MPUKJIAIHON XUMUU U
TPUBUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
(bhopMysT IByXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTraHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OKO01 |Ilepuognueckuii 3aKoH |XapakTepu30BaTh 1. Tect «Metamnyueckue /
OK 02 u tabmuma J[.W. XHUMHYECKHE 3JIEMEHTEI B HEMETAJJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX AJIEKTPOOTPHUIIATETHFHOCTD U
MTOJIOXKEHHEM B CPOJICTBO K AJIEKTPOHY
MEePUOIUYECKON CUCTEME  [XMMHYECKHUX DJIEMEHTOB B
XUMUYECKHUX JIEMEHTOB COOTBETCTBHE C MX AJICKTPOHHBIM
J.1. Menneneesa CTPOCHUEM U IIOJI0KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKUX deMeHTOB JI. 1.
MenaeneeBay.




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbl OLEHOYHBIX
MeponpUusTHIA

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOANUYECKUM
N3MECHEHHEM CBOMCTB
XHUMHUYECKHX DJIEMEHTOB U HX
COEIMHEHMUI B COOTBETCTBHH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKUE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMHUECKHUX
9JIEMEHTOB: «MeTamnuyeckue /
HEeMeTaIJIndecKe CBOMCTBA,
3JICKTPOOTPHUIIATEIBHOCTD H
CPOACTBO K 3JIEKTPOHY
XHUMHUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Paznean 2.
XuMu4eckue peakuumu

XapakTepu3oBaTh THIIbI
XHMHUYECKHUX peakuunid

KonTtpoabHnas padora
«CTpoeHue BelecTBa u
XHMHYEeCKHe peakunu»

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuui

CocraBnsTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCJIUTEIBHO-
BOCCTaHOBHUTEIIbHBIC
peakinuu

1. 3agaun Ha cocTraBiIeHUE
YPaBHEHUH PEAKLUN:

— COEIMHEHM S, 3aMELIEHUS,
pas3ioxeHus, 0OMeHa;

— OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl
BEIIIeCTBA UIIN 00bEMa

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MACCe WU 00BEMY
OJIHOTO U3 YYaCTBYIOILIUX B
pEakIn BEUIECTB; PACYETHI
Macchl (00BEMa, KOTMYecTBa
BEIIECTBA) MPOAYKTOB PEaKIUH,
€CJIM OJTHO M3 BEIECTB UMEET




THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00yyeHus .
MeponpusiTHil
npuMecu
2.2 Onexrponutuyeckas  |CoCTaBisATh ypaBHEHUS 1. 3amanus Ha cOCTaBlICHUE
JUccouranus u XUMHUYECKHUX PEaKINH MOJICKYJISIPHBIX U MOHHBIX
MOHHBIA 0OMEH MOHHOTO OOMEHa C peaKkiuii ¢ yyacTHEeM KHUCIIOT,
y4aCTUEM HEOPTraHUYECKUX |OCHOBAHUW M COJIEH,
BEILIECTB YCTaHOBJICHUE U3MEHECHHUS
KHCIIOTHOCTH CPEIbl
3 Paznea 3. Crpoenue u [McciaenoBars ctpoenue u |KonrposabHas pabora
CBOliCTBA CBONCTBa «CBOJiCTBa HEOPraHHUYECKUX
HEOPraHu4ecKux HEOPraHU4YeCKHUX BellecTB |BelecTB)
BellecTB
3.1 | OK01 |Knaccudukamms, Knaccudumuposars 1. Tect «<HomeHnknatypa u
[IK1.2  |HOMeHKIaTypa u HEOpPraHMYECKHE BEIIECTBA |Ha3BaHHE HEOPTraHMYECKUX
CTpOCHHE B COOTBETCTBUU C UX BEIIECTB UCXOJIS U3 UX
HEOPraHUYECKUX CTpOEHUEM XUMHYECKON (HOpMYITBI UITH
BEILIECTB COCTaBJICHHE XUMHYECKOU
(bOpMYJITBI KCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3aauu Ha pacyeT MacCoOBOM
J10JTA (MacChl) XUMHYECKOTO
JJIeMeHTa (COeAMHEHMSI) B
MoJIeKyJie (cMecH).
3. lIpakTudeckue 3a1aHus 1Mo
KJIacCU(pUKallMu, HOMEHKJIaType U
XUMUYECKUM (popMyIiam
HEOPTraHWYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.
3.2 | OK 01 DU3UKO-XMMHUYECKHE | Y CTaHABIMBATh 1. Tect «Ocobennoctu
OK 02 CBOICTBa 3aBHCUMOCTH (PU3UKO- XUMHUYECKHX CBOMCTB OKCHJIOB,
[IK1.2  |HeopraHuuyecKkux XUMHUYECKHUX CBOMCTB KHUCTIOT, OCHOBaHUH, aM(POTEPHBIX
BEIIIECTB HEOPTraHWYECKHUX BEIIECTB  |THAPOKCUJIOB U COJICH).

OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAKXKE THTIA
KPUCTAJUIMYECKOUN pEHIETKH

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEAKIUH
C YYaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbl OLEHOYHBIX
MeponpUusTHIA

OCHOBaHUU U aM(OTEPHBIX
THJIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJaHNs Ha
CBOWCTBA U NOJy4YECHUE
HEOPraHM4YEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarnuys
HEOPraHHYECKUX
BEIECTB

Uccnenosats
KaueCTBEHHBIC PEAKIIUH
HEOPTraHWYECKHUX BEIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJJaHusA 110 COCTABJIEHUIO
XUMUYECKHUX PEaKIUi C ydacTHeM
HEOPTraHWYECKHUX BEIIECTB,
UCIIOJIB3YEMBIX IS UX
UACHTH(DHUKAITIH.
2.JTaGoparoprast pabora Nel
“Unentuduxanus
HEOPraHWYECKUX BELIECTB’

Pa3neua 4. Ctpoenue u
CBOIICTBA
OpPraHu4ecKux
BeIeCTB

HccnenoBarb cTpoeHue H
CBOICTBA OPraHMYECKHX
BeILIECTB

KonrtpoabsHnas padora
«CTpoeHune U CBOMCTBA
OPraHM4eCKHX BelecTB)

4.1

OK 01
I1K1.2

Knaccudukanms,
CTpOCHHE U
HOMECHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccudunuposats
OpraHHYecKre BEIIeCTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amanus Ha cocTaBJICHUE
Ha3BaHUN OPraHUYECKUX
COEMHEHUI IO TPUBUAILHOW WU
MEXKTYHapOHOMN
CHUCTEMaTUYECKON HOMEHKJIAType.
2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpTraHUYECKUX BEIIECTB
OTJEIbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocTeiiien GopmyIibl
OpPTaHUYECKON MOJIEKYIIbI, UCXO/s
13 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[1K1.2

CsolicTBa
OpraHNUYeCKHUX
COE€IUHEHUN

YcranaBinBaTh
3aBHCHUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOEHUSI MOJIEKYJI

1. 3amaHus Ha cOCTaBJICHUE
YpaBHEHUN XMMHUUYECKUX PEaKIUi
C y4acTHEM OPTaHUYECKUX
BEIICCTB HA OCHOBAHUU HUX
COCTaBa U CTPOEHHUA.

2. 3amaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMUYECKUX




THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00yyeHus .
MeponpUATHH
peakuuil, WITIOCTPUPYIOIINX
XMMHYECKHUE CBOMCTBA C YYETOM
MEXAHU3MOB IIPOTEKAHUS JaHHBIX
pEaKUHil U TEHETUYECKOU CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.
3. PacueTtHnle 3a1a4yu 1o
YPaBHEHUSIM PEAKLMI C ydacTHEM
OpPraHUYECKHUX BEILECTB.
4.3 | OK01 Nnentuduxarnus Uccnenosats 1.ITpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |oprannueckux KaueCTBEHHbBIC PEAKLIUU 3a/IaHMS IO COCTABJICHUIO
OK 04 |BemiecTB, X 3HaUE€HUE |OPraHUYECKUX COEIMHEHUHN [XMMHUYECKUX pEaKLui C ydacTueM
[IK1.2  |u npumeHeHue B OTJIEIbHBIX KJIACCOB OpraHMYECKUX BEIIECTB, B T.4.
OBITOBOM 1 UCIOJIBb3YEMBIX JUISl UX
IIPOU3BOJICTBEHHOU uAcHTH()HUKAINH B OBITY H
JEeSITEIbHOCTH IPOMBIIIIIEHHOCTH.
YeJoBeKa
5 Pazpeu S. Xapakrepu3oBatb
Kuneruveckue u BJIMSIHHE PA3JIHYHBIX
TepMOJAMHAMHYECKHE |(PAKTOPOB HA PABHOBECHE
3aKOHOMEPHOCTH H CKOPOCTh XMMHYECKHX
NPOTeKAHUA peaxkuuii
XHUMHYECKHX pPeaKkuuid
5 | OKO01 Ckopoctb xuMHueckux |Xapakrepu3oBaTh BiusHUE |[IpakTHKO-OpHEHTUPOBAaHHBIE
OK 02  |peakmuii. XuMHUYeCKOE |KOHIIEHTPAIIMH TEOPETUUYECKUE 3aIaHUS HA
[IK1.2  |paBHOBecue pearupyrouux BemecTB 1 |aHaau3 (JakTOpOB, BIAMSIONIMX Ha
TEMIIEPATypbl HA CKOPOCTh [M3MEHEHHE CKOPOCTU
XUMHUYECKUX PeaKni XUMUYECKON PEaKIUU.
XapakTepu3oBaTh BIUSHUE
M3MEHEHUS1 KOHLEHTpaluu
BELIECTB, PEAKLIUU CPEIBI U
TEMIIEPATYPHI HA CMELICHHE
XUMHYECKOT'O PAaBHOBECHUS
6 HccaenoBarb HCTHHHBIE
Pa3nes 6. PacTBopbl  [pacTBOpBI € 32 IaHHBIMU
XapaKTepuCTUKAMH
6.1 | OK 01 [Tonsitue o pactBopax |Paznuuare HCTUHHBIE 1. 3amaum Ha MPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpOB.

I1K1.2




THunbl OeHOYHBIX
Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00yyeHus .
MeponpusiTHil
OK 01 Uccnenoanue croiicTB |HccaenoBars Gpusnko- JlaGopaTopHas pabota Ne2
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
[1K1.2 VCTHUHHBIX paCTBOPOB

IIpodeccnonabHO-OPUEHTUPOBAHHOE COJlePKaAHNUE (COAepP:KaHue MPUKJIATHOTO MOIYJIs1)

Paznen 7. OuennBaTh NnocjaeacTBusl |3ammra Keica (C yueTrom
Xumus B ObITY U OBITOBOM U Oyayuwei npogeccuoHaJIbHON
NPOU3BOACTBEHHOM NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
JAeATEIbHOCTH JeATEJIbHOCTH Y€JI0BEKA C
YyeJI0BeKa MO3UIUIA IK0JOTHYEeCKOi
0e30macHOCTH
OK 01 |Xwumwus B ObITY H OuenuBats nocnenacteus  |Keiic (¢ yuerom Oynymieit
OK 02 |npou3BOACTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 |mearenbHOCTH IIPOU3BOJICTBEHHON JESITEIIBHOCTH )
OK 07 YyeJIOBeKa JIeSITEILHOCTH YejaoBeKka ¢ |Bo3MOKHBIEC TEMBI KEHCOB:
IIK1.2 HO3UIINHI YKOJIOTHUECKOH 1. Iloremnenue kiumara u

Oe3omacHOCTH BBICBOOOXK/ICHHE Ta30BbIX
THIPATOB CO JTHA OKeaHa.

2. bynyme MaTepuasl Jyis
aBWa-, MalIMHO- U
IpuOOPOCTPOECHHUS.

3. HoBsle maTepuaisl i
COJIHEYHBIX Oarapeil.

4. JlexapcTBa Ha OCHOBE

PACTUTCIILHBIX IIpEIIapaToB




4.3apanus 1J1s1 OeHKH OCBOCHHUS QU CIMIIJINHEI

KoHTposb 1 OL1eHKa pe3ybTaTOB OCBOCHHUS yU4EOHOM MUCIUTUIMHBI OCYIECTBIISCTCS
MPEnoaBaTesieM B MPOIECCe MPOBEACHUS YICOHBIX 3aHITHH, MPAKTHUYECKUX 3aHATHI, TPOBEPOTHBIX
paboT, TECTUPOBAHUS, YCTHOTO OIMPOCA, BHITOJHEHUSI CAMOCTOSITENILHBIX PadoT. MiToroBas arrecrarus B
dhopme nuddepenmupopanHoro 3a4éta. CTyaeHT gomylieH K qudpepeHnpoBaHHOMY 3a4ETy, €CIH
BBIITOJIHCHBI U 3a4YTCHBI BCC HpaKTI/I‘-IGCKI/Ie 3aHATHA, BHeayI[I/ITOpHBIe CaMOCTOATCIBbHBIC pa6OTBI
BBIIOJIHEHBI Ha ITOJI0KUTEIbHEIE OLIEHKH.

4.1 TeopeTn'{eCKne 3aJaHue 110 JUCIUIIJIMHE .

[lepeuncinure OCHOBHBIE TOHATUS XUMHH.

Kak otnnunTh Qusnueckoe sBIEHUE OT XUMUYECKOro?

Ha3zoBute Tunsl xumuueckux ¢popmyin. [Ipuseaure npumepsl.

Kakue xuMudeckue siBI€HUS JIe)KaT B OCHOBE TEXHOJIOIMUYECKUX ONEepaluii Ha IPeANpUATUIX

KENE3HOIOPOKHOTO TpaHcropTa?

5. CdopmynupyiiTe OCHOBHBIE KOJMUYECTBEHHbIE 3aKOHbI XUMUU U OOBSICHUTE  UX C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO CTPOCHHUS.

6. B uem orianuue GopMyIHpPOBKH NEPUOINYECKOT0 3aKoHa, naHHoM JI. . MeHnneneeBbiM,

OT COBPEMEHHOH (HOPMYTHUPOBKHU?

Kakue cBolicTBa XUMHUECKUX HJIEMEHTOB U3MEHSIOTCS NEPUOIUUECKU?

8. [TlokaxxuTe Ha MpUMepe CBOMCTB MIETIOYHBIX METAJIOB ¥ TAJIOTEHOB 3aKOHOMEPHOE N3MEHEHHE
UX CBOMCTB.

9. IIposeaute 00630p cTpykTypHI [lepronndeckoii cucTeMbl XUMUYECKUX HIEMEHTOB.

10. ITokaxkuTe B NEPUOIUYECKOI cUCTEME NEPUOJIbl XMMUYECKUX 3JIEMEHTOB U OOBSICHUTE
M3UYECKUI CMBICI IEPUOA.

11. ITokaxkuTe B NEPUOIUYECKOI cCUCTEME TPYIIIbI XMMUYECKUX 3JIEMEHTOB U O0BACHUTE
(bU3NYEeCKU CMBICIT ICJICHUS DJIEMEHTOB Ha TPYIIIBI U TIOATPYIIIIEI.

12. Yewm xapakrtepusyworcs S-, p-, d- u f-anemenTsI?

13. Chopmynupyiite orpeneieHue MOHITHS «aTOM.

14. U3 xakux 4acTHUI[ COCTOUT aToM?

15. Chopmynupyiite onpeneneHue MOHATHS «OpOUTAIIbY.

16. CkoibKO IpOCTPAaHCTBEHHBIX OPUEHTALIUI BOZMOYKHO IS S- M P-3JIEKTPOHOB?

17. Kakumu mapameTpaMu XapaKTepU3yeTCsl COCTOSTHUE IEKTPOHA B aToMe?

18. Kak onpenenuts MaKCUMaJIbHOE YUCIIO 3JIEKTPOHOB Ha KaXJIOM YpOBHE aToMa?

19. ChopmynupyiiTe onpenescHIe MOHATHS «XHMHUYECKAsT CBS3hY.

20. OxapaxTepu3syiTe KOBaJICHTHYIO CBA3b. Kakue Bubl KOBaJICHTHOM CBSA3M BaM U3BECTHBI?
[IpuBenuTe MpUMEpBI.

21. Cdopmynupyiite onpeneneHne NOHATHS «3JIEKTPOOTPULIATETBHOCThY.

22. OxapaxTepusyiTe - 1 6-CBsi3u. [IpuBennuTe MpruMepsl.

23. OOBscHUTE MEXaHU3M 00pa30BaHUs JOHOPHO-AKIIETITOPHOMN CBSI3H.

24. Kakwue coeJMHEeHUS Ha3bIBAIOTCS KOMIUIEKCHBIMU? [IpuBeInTE MPUMEPHI.

25. Ykaxwure 00JIaCTH MPUMEHEHHSI KOMIUIEKCHBIX COeTMHEHUI Ha KeJIe3HOI0OPOKHOM TPAHCIIOpTE.

26. KakoBa XxapaKTepuCTHKa HOHHOW CBSI3U?

27. Kakue coequHeHust oTHocATCs K HOHHbIM? [IpuBeauTe npumepsl.

28. Kak Oynet u3MeHsTCs CTOCOOHOCTB DIIEMEHTOB K 00pa30BaHHUIO METAJUTMYECKON CBSI3U?

29. OxapakTepu3syiiTe 0COOEHHOCTH BOJAOPOJHOM CBS3U, €€ BIMSIHNE Ha CBOMCTBA BEILIECTB.

30. Ha3zoBute arperaTHbple COCTOSIHHS BenecTB. [IpuBennTe mpuMepsl.

31. Yem ornnyaroTcs aMopQHbIE BEIECTBA OT KPUCTAIIIOB?

32. Ha KOHKpETHBIX MPUMEpax MOKaKHUTE 3aBUCHMOCTh CBOIMCTB BEIIECTB OT THITA KPHCTALTHYECKUX
peleToK. YKaXuTe 00JacTH UX UCIOJIb30BaHMs B TPO(PECCUOHATBHON 1A TEIbHOCTH.

33. Cdopmynupyiite onpeneneHne MOHITHIA «PacTBOP», «PACTBOPHTEIHY.

el N =
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34. TlepeuncnuTe U3BECTHBIC BaM BUIbI PACTBOPOB.

35. UYro moka3pIBaeT paCTBOPUMOCTD BellecTBa?

36. ChopmynupyiiTe onpeaeacHue MOHITHS «TEIIIOBON 2P HEKT pacTBOPEHUS.

37. Cdopmynupyiite onpeneneHne MOHATH «KOHIEHTPAIHUS PaCTBOPaY.

38. Ilepeuncnute OCHOBHBIE CLIOCOOBI BBIPAXKEHUS KOHIIEHTPALIUK PACTBOPOB.

39. Kakwue BemiecTBa Ha3bIBAIOTCS JIEKTPOIUTAMU M HeaneKTponutamu? [TpuBeaure npumepsl.

Kpurepun oueHku 0TBEeTOB

Oyenka Kpumepuu

S  «OTIL» OTBeT NOoJIHBIN U NPaBUIbHBIA HA OCHOBAaHUM U3YyUYEHHBIX TEOPUIi; MaTepHa
U3JI0KEH B ONPEAEICHHON JIOrMYECKOM I0CIEN0BATEIBHOCTH, TUTEPATyPHBIM
A3BIKOM: OTBET CAMOCTOSITEIIbHBIM.

4 «xop.» OTBeT NOoJIHBIN U NPAaBUIbHBIA HA OCHOBAaHUM M3YYEHHBIX TEOPHI; MaTepHa

U3JI0KEH B ONPEJEICHHON JIOTUYECKOH IT0CIIEN0BATEIbHOCTH, IIPA 3TOM JIOIYILECHbI
JIBE-TPU HECYIIECTBEHHbIE OIINOKHU, UCIIPABICHHBIE IO TPEOOBAHUIO
npenojaBaressl.

3 «YHOBIL»

OTBeT NOJHBIN, HO IPU ATOM JIOIYIIIEHA CYIIECTBEHHAs OIIHOKA, WM HETIOJIHBIH,
HECBSI3HBIH.

2  «Heyd»

[Tpu oTBeTEe OOHAPYKEHO HETIOHUMAHKE CTYIEHTOM OCHOBHOI'O COJIEPKaHuUs
y4eOHOro MaTepuaia Wil JOMYIIEHbI CYIIECTBEHHbIE OMUOKH, KOTOPBIE CTYICHT HE
CMOT MCITPABUTH IIPU HABOJSIIMX BOIPOCAX MPENOAABATEIIS.




4.2 IlpakTHYecKHe 321aHUSA M0 TUCHUILINHE
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14.

15.
16.
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20.
21.

22.

23.

24.

25.

Omnpenenute BaJIEHTHOCTh U CTETIEHb OKUCIICHUS aTOMOB B BeecTBax ¢ popmynamu: N2, NFs,
NHs, H202, F2, SO2, SO3, N2Os,

Onpenenure KOIMUYECTBA BEIIECTBA: a) a30Ta Maccoi 14 r; 0) skene3a maccoii 118 r; B) cepsl
Maccoil 64 r.

Onpenenute maccy: a) 0,5 mosas KOH; 6) 3 mosis HNO3; B) 2 Mosib H2SO4; 1) 0,1 mons FeCls.
Omnpenenute MacCoBbIE I0JIH 3JIEMEHTOB B (hOCHOPHOI KHCIIOTE.

Paccuuraiite Mmaccy aTomMa KMCIOpO/1a, €CJIM OTHOCUTENIbHAs aTOMHAs Macca ero paBHa 16.
JlaiiTe XxapakTepucTuKy mno nepuoauueckoit cucreme [l. . MenaeneeBa sieMeHTaM ¢
NopsIAKOBBIMU HOMepamu 12, 26, 47, 53, 80 u §3.

Kak u3meHstoTcst CBOMCTBA 3IEMEHTOB B IIEpUO/IE, TPy (ClieBa HAapaBo)?

Uepes pactBop NaOH maccoit 15 r nponyctunu cepoBogopon H2S maccoit 30 T, kakasi conb
oOpa3yercs ripu 3Tom? OnpeaenuTe ee Maccy U KOJIMYECTBO.

[Tpu B3aumoseiicTBuU 18 I TEXHMYECKOTO CIJIaBa aIFOMUHHUS ¢ U30BITKOM PAacTBOpa THAPOKCHIA
HaTpus, Beiaensercs 21,4 nraza  (H. y.). Onpeaenute MacCoBYIO 0O aIFOMUHUS B HCXOJHOM
CILIaBE.

Omnpenenure sm1eMeHT, npu noaHoM cxuranuu 0,51 T kotoporo odpasyercs 1,28 r quokcua.
Omnpexnenute MacCcoBYIO JOJIO CEPHI B Cynb(dare NByXBaJCHTHOTO MeTajuIa, 7,2 T KOTOPOTO IpH
peakiuu ¢ M30BITKOM XJopuaa 6apus oopazoBasm 13,98 r ocajnka.

Jnis momydeHust ocaaka cyiabgara 6apus ObLT B3ST paCTBOP CEPHOM KHCIIOTHI C CO/IEpKaHNEM
OCHOBHOTO BetiecTBa Maccoii 490 r. MaccoBasi 10151 BBIX0/1a COJTM OT TEOPETUUYECKH BO3MOKHOTO
cocraBmia 96%. KakoBa macca nmoixydeHHOro cyiabdara 6apus?

Oopaserr ynoopenus coaepxut 80% KCI. KakoBa maccoBas moiist kanus B nepecuere Ha KoO B
3TOM oOpasiie?

JIJisl yHUYTOKEHUSI BPETHBIX TPBI3YHOB B MOJIEBBIX YCIIOBUSAX HCIIOIB3YIOT XJIOP, 3aIOJHSISI UM
HOPBI )KUBOTHBIX. XPAHSIT U MEPEBO3ST XJIOP B CTATBHBIX OarsIoHaX MO/ AaBIEHUEM OKOJIO
6,06:10° ITa. Paccuutaiite 06BeM, KOTOPHIiA 3aiiMeT XJ10p Maccoii 50 KT IIpH HOPMaTbHBIX
YCIOBUSIX.

Kakoii 06bem X110poBO10pOIa MOKET OBITH MoNy4eH u3 40 i1 xmopa?

Oxkcup Banaaus (V) Moxy4aroT CKUTaHHEM MOPOIIIKa MeTasuia B Kuciuopoae. Paccunraiite maccy
BaHAaJIMs, HEOOXOIUMYIO JJIS MOJTy4YeHus okcuia Mmaccoit 50 T.

[TpousoiiaeT nu moaHast HeUTpanu3alus Py CIMBAaHUHM PaCTBOPOB, coaepxamux 20 r TuIpOKCcHIa
Kaaus U 22,5 r a30THOM KHUCIIOTHI?

CocraBbTe 3JIeKTPOHHYIO (opMyiy aroma TuTaHa Ti, aroma kaamust Cd.

CocraBbTe 3JEKTPOHHBIE (POPMYIIBI JIIEMEHTOB € MOPSAKOBEIMU HOMepamu 23, 33. Uem
OTIUYAIOTCS UX DIIEKTPOHHBIE (POPMYITBI?

Oo6paser remaruta conepkut 82% Fe>03. KakoBa MaccoBast 1051s Jkene3a B JAHHOM o0pastie?
[Tpu ananu3e cranu Ha cojiepKaHKe B HEH yriiepojia oOpasel] crijiaBa CKUTAIOT B TOKE KHCIOpO/a
U YJIaBIMBAIOT BBIIEIMBILUICS ITpH 3TOM okcu yriaepoaa (1V). Onpeaenure MaccoByro JOIIO
yriieposia B o0pasiie crtayiu, eciiv HaBecka ero osuta 10,00 r, a Macca okcuna yriepoaa (1V)
cocraBuia 0,23 T.

st npurotoBnerns 500 T IEMEHTHOTO pacTBOPA, MPUMEHSIEMOTO B CTPOUTEIHCTBE, CMEIIIHBAIOT
75 T nementHoro nopomika, 300 T nmecka u 125 T Boabl. OnpenenuTe MacCoBbIE 10U
KOMIIOHEHTOB B pacTBOpE.

Ha npennpusiTusix *ene3HoA0pOKHOTO TpaHCTIOPTa (TaTbBaHUYECKHE 11€Xa, YKOJIOTHIECKHE
nabopaTtopuu) AJisl OTIpeAeTICHUS COAepKaHUsl HEpACTBOPUMBIX IIpUMeECEH B pPaCTBOPAX WM BOJE
MPUMEHSIOT PHIIbTpOBaHKE. BRIUUCINTE MACCOBYIO JTOMO HEPACTBOPUMBIX MPUMECEH B TAHHOM
oOpasiie pacTBopa, €clii Macca ocajaka Ha GpuibTpe paBHsIachk 1,2 r, macca punbrpata — 18,8 T.
B kaxoii 1BeT okpacuTcs JaKMycC B pacCTBOpPE, MOJIYISHHOM MpHU B3auMozeicTBuu 40 T ruapoKcuIa
KaJIBIIHS C COJISTHOM KUCIIOTOM, coneprkameit 40 r ximopoBogopoaa?

CocTaBbTe ypaBHEHHsI SJEKTPOIUTHUECKOMN TUCCOMAILINN CIEYIOIIMX OCHOBAHUMN: THAPOKCHU A
mutus LIOH, ruapokcuna crponius Sr(OH)».



26. CocTaBbTe ypaBHEHHS ICKTPOIUTHICCKOMN AUCCOMAINH CIEAYIOIINX COJICH: Cyb(ara
amomuaus Al2(SO4)3, kapbonata Hatpus NaxCOs.

27. B 200 mu Bogsl pactBopuin 4,0 T okcuaa 6apus. OnpeaennTe MacCOBYIO IO PAaCTBOPEHHOTO
BEIIIECTBA B PaCTBOPE.

28. Hanumwure nojiHbIe U KpaTKUE HOHHBIE YPABHEHUS PEAKIMi MKy pacTBOpaMHU: a) XJIOpUaa
KaJMs U HUTparta cepedpa; 0) runpokcuaa kanus u aurpara menu (11); B) cynbdara natpus u
HUTpaTa 6apus; r) cyiabhara aTIOMUHUS U XJIOpUIa oapwus.

29. CocraBbTe MOJICKYJSPHbIC YPABHEHHS 110 HOHHBIM YPaBHEHHUSM: a) Zn?* + 20H =
Zn(OH)2;

30. 6)FeS+H"=HS + Fe?*;

31. B)H"+CN =HCN;

32. 1) CH3COO + H"=CH3COOH.

33.  Kectkas Boaa comepxut ruapokapoonar maraus (maccoas noist 0,008%) u ruapoxapOoHar
kanblus (MaccoBas nosst 0,0012%). Paccuunraiite Mmaccy rui[poKCHIa KaJbIUsi, KOTOPYIO HAJ0
J00aBUTH K BOZIE Maccoi 1 T Juist ycTpaHEHUSs )KECTKOCTH.

34. Ompenenure Maccy Xpoma, KOTOpasi BBIJIEISAETCS Ha KaTo/Ie PH JIEKTPOIIN3E cylb(haTa Xpoma B
TeueHue 3-x yacoB npu Toke 12,4 A, ecnu BbIxoJ1 XpoMa 1o Toky paBeH 60%. IIpuBenure cxemy
AIIEKTPOJIM3a PacTBOpa cylbdara xpoma.

35. CocraBbTe ypaBHEHUS peaKIIMii, TPOTEKAIONIUX HA TPAdUTOBBIX SIEKTPOaX MPH IEKTPOIH3E: a)
pacruiaBa MgCly, 6) pactopa MgClo.

36. OrmpenenuTe HEU3BECTHBIN IBYXBaJIEHTHBIM METAILI, €CIIU MPU IPONYCKaHUH TOKA, CUIION 2 A B
teyeHue | yaca 14 MuHyT 24 cekyH] uepe3 BOJHBIN pacTBOP COJIM 3TOT0 METajlla Ha OJJHOM U3
rpaUTOBBIX AJIEKTPOJIOB BRIACIHUIICS MEeTalll Maccoil 2,94 r. Beixoz no Toky npunats 3a 100%.

37. Ompenenure Maccy MeIH, BBIICIUBIICHCS Ha KaTOIE P MPOITYCKAHWU TOKA CHJION 2 A B TeYEHHE
10 mun uepe3 pactBop xmopuaa meau (1.

38. C xakuMu W3 NMEPEUYHCICHHBIX BEIIECTB OyIET pearupoBaTh: a) TUAPOKCUT HATPUS —
H20, Zn, Oy, Si, P, NO2, ZnO, Al(OH)z; 0) ruapoxkcux 6apust — CO2, Oz, HNO3, NaOH,
Na>S0s, FeO, Al,O3, AgCl, CuO;

39. B) rugpokcun maraus — SOz, Oz, HCI, NasPO4, NaOH, CuO. Hanwumiure COOTBETCTBYIOIINE
YpaBHEHUS PEaKIIUM.

40. C xakuMU M3 NIEPEYNCICHHBIX BEIIeCTB OyeT pearupoBaTh:  a) cojsiHas kuciora — Fe, Hg,
P20s, SO2, Al203, Al, Zn(OH)2, Na2S0s4; 0) pa3baBnenHas cepHas kuciora — SOz,
Fe30s, Cu, Mg, CO, NazPQOg4, P20s;

B) pa3baBiieHHas a30THas kucioTta — Zn, S, CuO, Fe, ZnO, Cu, AI(OH)3, P.

41. HamumwuTte COOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA.

42. CocraBbte paBHenus peakimii: NaCl—-Na—NaOH—Na>SOs—NaNO:s.

43. CocraBbte ypaBHeHHs peakiuii: S—SO2—H2503—NaxSO3—NazPO..

44. Cocrasbte ypaBuenus peakiuii: Cu—Cu(NO3)>—Cu(OH)>—CuO—Cu—CuClo.

45. CocraBbTe ypaBHeHHs peakiuii: ZNn—ZnS—ZnClo—Zn(NO3)>—Zn(OH)2 —Naz[Zn(OH)4].

46. CocraBbTe ypaBHeHUS peaknuii: P—P20s—H3PO4—K3PO4.

48. CepHas KUCIIOTa IPUMEHSIETCS B TEXHOJIOTUH VISl TPABJICHUS METAJUIOB (yAaJieHUE MJICHKH OKCHIOB

C TIOBEPXHOCTH MeTaiuioB). PaccunraiiTe onTHManbHOE OTHOIIEHNE MACChl KUCIIOTHI B PACTBOPE K

Mmacce okcuaa meau (I1) mpu TpaBiaeHUn MeaH, €Clii U3BECTHO, YTO KMCIOTHI 6epércs B 10 pa3 Gosblie,
4eM TpeOyeTcCsl 10 YpaBHEHHUIO PEaKIiH.
49. MOoXHO JM O BHEIIHEMY BHUIY OIPEIeNIUTh, K KaKOMY KJACCy BEIECTB OTHOCUTCS JaHHOE
BEIECTBO?
50. Kakue ¢pu3nko-XxuMHYECKUe UCCIIEA0BaHUS (OMBITH) HEOOXOAUMO ITPOBECTH C BEIIECTBOM, YTOOBI
TOYHO OTIPENIENIUTH €T0 MPUHAIEKHOCTD K:
a) MPOCTHIM BellecTBaM; 0) MeTaJiaM HJIM HEMETAIlJIaM; B) CJI0OHBIM BELIECTBAaM; I') OKCHJIaM; 1)
KHCJIOTHBIM, OCHOBHBIM WJIH aM(OTEPHBIM OKCHJAM; €) OCHOBAHHUSM, KHUCJIOTaM WJIH COJIsIM?
51. CocraBbre paBaenus peakuuii: NaCl—Na—NaOH—Na,SO4—NaNO:s.
52. CocraBbTe ypaBHeHus peakimit: S—SO2—H2SO3—NaSO3—NazPOa.



53.CocraBbre ypaBHenus peaknuii: Cu—Cu(NO3),—Cu(OH)>—CuO—Cu—CuCly.
54. CoctaBbTe ypaBHeHus peakiuii: Zn—2ZnS—ZnClo—Zn(NO3)2—2Zn(OH)2 —Naz[Zn(OH)4].
55. CocraBbtre ypaBHeHUs peakuuii: P—P205—H3P04—K3POs.
56. PacctaBbTe K03()(pULIMEHTHI B ypaBHEHHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM
3IEKTPOHHOTO OasiaHca, Kak 3TO yKa3aHO BBIIIE:
a) KMnOs + H2S + H2SO4= MnSOs + S + K2SO4 + H20;
6) KMnOs + K2SO3 + KOH = KaMnOg4 + K2SO4 + H20;
B) HBr + KMnOs = Br2 + MnBr2 + KBr + H20;
r) H2S + K2Cro07 + HoSO4 = S + Cra(S04)3 + KoSO4 + H20;
1) Zn + HNO3z + H2SO4 = N2O + ZnS0O4 + H20
e) S+ KCIOz + H20 = Cl2 + H2SO4 + K2SOyg;
k) HCIO4+ SO2+ H,O = H2SO4 + HCI,
3) Mg + H2SO4 = MgSO4 + S + H20;
u) FeCly + HCIO4 + HCI = Clz+ FeCls + Hz0;
K) l2+ KOH = KIO3 + Kl + H20;
1) Mg + HNO3z = N2O + Mg(NOz3)2 + H20;
M) P + HNO3 + H20 = H3PO4 + NO;
H) SO2 + K2Cr207 + H2S04 = Cr2(S04)3 + K2SO4 + H20;
o) FeS + Oz = Fe;03 + SO».
57. Onpenenure 00beM BoOpoa (MIPU HOPMAJIBHBIX YCIOBHSX ), BBIJICJICHHBIN MTPH B3AUMOJICHCTBHUH C
COJISTHOM KHCIIOTOW aJIFOMHHHMSI MacCoOM 5 T.
58. IIpaktuyeckas pabora Ne3 B (hopMe MpaKTHIECKOH MOATOTOBKH
59. MOXHO JI1 CYUTATh KOPPO3UEH CIIEAYIOIIUE MPOIECCHI: a) OKUCICHHE Kee3a MPHU dIEKTPOCBAPKE;
0) B3aMOJIeIICTBHE LIMHKA C COJITHOM KUCIIOTON IPU MOJIyYEHUU pacTBOpa AJis TPABJIEHUS MeTallla B
xoJe nasHus. [laiite 000CHOBaHHBIN OTBET.
60. byzaeTt 11 3amuiieH eJe3HOI0POKHBIN MOCT, BBITTOJIHEHHBIN U3 CTAJIM, OT 3JIEKTPOXUMHYECKOM
KOPpPO3UU B BOJIE, €CITU HA HEM YKPENHTh IUIACTUHY U3 IPYroro MeTaa: a) MarHus; 0) CBUHIA; B)
HUKEJS?
61. K pactBopy, coaepxamemy 27 r xjaopuaa meau (1), nobasunu 14 1 xene3nsix onuiok. Kakas
Macca MeJI BbIJIEINIIach B Pe3yJbTaTe STOU peaKkiuu?
62. Oxcun xpoma, IPUMEHSIEMBIN B COCTABE NACTHI JJIs1 TOJIMPOBKHU MIOBEPXHOCTH J€TANIEH, COIEPHKUT
68,42% xpoma. OnpenenuTe CTeNeHb OKUCICHHS XpoMa U (OpMYITy OKCHIA.
63. dropup aMOMHUHUSA, TPUMEHAEMBIN B IPOM3BOACTBE AMAJIEH, MOIY4YaloT HEUTpanu3anuen
TUAPOKCH/IA aTFOMUHUS TUIABUKOBOW KUCIOTOM. PaccunTaiiTe MaccoByro 0110 (TOPOBOAOPO/IA B
KHCIIOTE, ecliu Ha B3auMmoieiicteue ¢ 200 r ruapokcuia amoMuHus notpedosanock 405 T M1aBUKOBOM
KHUCIIOTBI.
64. MaccoBsle 10511 IpUMecel B UyTyHe COOTBETCTBEHHO paBHBI: yriepoaa — 4%, kpemuus — 1,5 %,
docdopa — 2,2 %, cepsl — 0,2 %. Paccunraiite 00bEM KHCI0pOaa (H. Y.), KOTOPBIA HEOOXOIUM IS
OKHCJIEHH YKa3aHHBIX IpuMecel B uyryHe maccoi 500 Kr.
65. OOpa3zer] uyryHa Maccoi 8,2 r paCTBOPHJIU B COJITHOM KUCIIOTE, U PH 3TOM BBIIEIUIOCH 3,2 J1
Bojiopoja (H. y.). Cuutasi, 4To CIjIaB HE COJIep Kall HUKAKUX MTOCTOPOHHUX METaJUTMUYECKUX U
HEMETANTMYECKUX MPUMeceil, paccuuTaiiTe MacCOBYIO JIOJIO YIIIepo/a B JaHHOM 0o0pasiie 4yryHa.
66. JlaboparopHas pabota Ne6
67. Kakue u3 BemecTs, popMyIbl KOTOPBIX IPUBEICHHBI HUXKE, SBISIOTCS H30MEPaMHU:
) CH3;=CH7-CH;—CH7 CH, ) CH;-CHz-CH5—CH,
a 5 r ;
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68. HazoBute yriieBoopoibl, OpMyiIbl KOTOPBIX TPUBEACHBI HUKE:
CHxz- CllH—CllH— CH,

3 CH, CH, ; 6
%
CH—CH—CH;~CH;—CH,
CH;~CH—CH, CH,
o s Cas T
CHz- CHy-CH—C—CH—CH;— CH, CH;—C—C—CH,
5 CH, CH, ; ; CH, CH,

69. Harummure cTpyKTypHBIE (GOPMYIIBI CIACAYIONINX YTICBOIOPOJIOB:

70. a) 2,2-mumerunnporas; 0) 2,2,4-TpuMeTHIITIICHTaH;

71. B) 2-metun-3-3tundyran; ) 1,3-mumernnOyras.

72. CocTaBbTe ypaBHEHUS PEAKIIHi, XapaKTepHbIe AJI1 XUMHUUECKHUX CBOWCTB ATaHA.

73. OxapakTepusyiTe puU3nIecKue CBOWCTBA PEISIBHBIX YTIeBOI0poI0B, coctaBa C3Hg u CsHo.
YKakuTe UX MPaKTHUECKOE MPUMEHEHHNE Ha Kee3HOAOPOKHBIX O0BEKTaX.

74. CocTaBbTe ypaBHEHUS PEAKIIMM, COTJIACHO CXEME:

75. C — CH4 — CH3Cl — C;Hs — COo.

76. Onpenenure 06beM KUCIOPO1a, He0OX0oaAuMOro 1ijist mosiHoro cropanust 200 T nmeHTaHa.

77. Macca Ckx)KEHHOTO ra3a B 0ajuioHax JUIsl TEXHUYECKOTr0 UCTIONB30BaHUs Ha MPEATPUATUIX
JKEJIE3HOJOPOXKHOTO TpaHCIOpTa cocTaBisieT okoyio 10 kr. PaccuuTaiite 00beM BO31yxa, HEOOXOTUMBII
JUTSL CKUTAHUS 9TOTO KOJIMUECTBA Ta3a, MmoJiarasi, 4To €ro OCHOBHOM cocTaB — mpornaH. Kakoit o0bem
YIIICKUCIIOTO Ta3a MPH 3TOM BhIIEIUTCS? PacueTsl mpuBeIUTE K HOPMAIBHBIM YCIIOBHSIM.

78. PaccuuTaiite 06beM BO31yxa, HEOOXOIUMBIH JIJIsl CTOpaHus Ta3000pa3HOTO TOILIHNBA,
MIPUMEHSEMOT0 B TETNIOBO3HOM X035 CTBE, 00beMOoM 1 M° ¢ 00beMHBIMH JOJSIMH MeTaHa 91%, Tana
4%, Bonopona 2%, a30Ta u Ipyrux HEropro4ux razos 3%.

79. CocTaBbTe ypaBHEHUS peakluii, COTIACHO CXeMaM:

a) CHs — C2Hs — CoHs — COo.

6) CHe — CoHsCl — CoHs — C2HsOH.

80. Onpenenute 00BEM ITUIICHA, 00PA3YIOIIETOCS TIPH JACTUPATAIIMHN STHIIOBOTO criupTa Maccoi 200 T,
€CJIM BBIXOJ NMpoayKTa cocTaBUT 80% OT TEOPETUUECKH BO3ZMOKHOI0?

81. Onpenenute 00beM dTUIICHA, KOTOPBIA HEOOXOIUM JJIs MOTydeHus 126 Kr okcua STUICHA,
YUUTBIBAsI, YTO MPOU3BOJICTBEHHBIC TOTEPH dTUIIEHA COCTABISAIOT 10%.

82. Onpenenute Maccy Opoma, HEOOXOIUMOTO TS ToayueHus 1,2-muépomatana u3 17,5 r aTriieHa.
83. CocTaBbTe ypaBHEHUS PEAKLIU, COTJIACHO CXEMaM:
a)CaCO3 —» A — CaC — C2Hz — CegHe;



CH,— CH,Cl— C,H,— C,H,— CH=CHCI — (—CHZ—CliH—)n;

6) Cl

84. HazoBure o0iacTu MpUMEHEHHUS alleTHUIIEHA, €r0 TOMOJIOTOB U MTPOU3BOJHBIX HA MPEATPUITHUSIX
JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.
85. Omnpenenute 00beM aleTHIIeHa, HEOOXOAMMOTrO ISl MOJyueHus | KT BUHWIXJIOPHIA, IPU BBIXOJIE
90% OT TEOpEeTUYECKU BO3MOKHOTIO.
86. Onpenenute 00BEM BOAOPOAa, TpeOyeMoro Juts nojydeHust 134 1 3TaHa npu ruApUpOBaHUN
aleTusIcHa.
87. Onpenenute 00bEM alleTUIICHA, KOTOPBIM MOYKHO TOJYUUTh U3 KapOuaa KaJbIUs Maccou 15 kr.
Ecnu nonst mpumeceit B kapOuae Kanbuus coctaBiseT 15%.
88. Omnpezienute 0OBEMBI aLlETHIICHA U BOJOPOa (H. y.), 06pasyromerocs mpu kpekunre u3 1000 m3
IIPUPOJIHOTO Ta3a, cojepxauiero 96% meraxa.
89. CocTaBbTe YpaBHEHUS PEAKIMA, COTIaCHO CXEME:

a) CHs — C2H2 — CeHg — CeHa1o.

6) CaCO3 — Ca0O — CaCz; — CoHz — C2Hs — C2HsCl — C4Hi9 — nukiaoOyraH.

B) CHs— CH3Cl — C2Hg — C2HsCl — C3Hg — A — CsH1s — CeHs — CeHsNO:o.
90. Onpenenute Maccy LHUKJIOTeKCaHa, HEOOXOIMMOTO — AJis osyueHus 2,43 Kr 6eH3051a Npu peakiuu
nerugpupoBanus. Kakoii raz u B kakom o0beme oOpasyercs?
91. Kak, ucxoas u3 Merana, noixy4utb 0enzon? Onpenenure o0beM MeTaHa, HEOOXOAUMOTO IS
nosrydeHus 8,2 T 0eH3oja 6e3 yuera noTepb.
92. CocraBbTe CTPYKTYpHBIE (POPMYIIBI CIETYIOIIHUX BEIIECTB:

a) 2,4,6-rpuMeTHiIOCH30T; 0) 1-MeTni,4-u300yTHIOCH30IT;

B) 1,4-u3zonponmiOeH3od; ) 2-MeTHII, 3-3THIOEH301.
93. Kakast macca 0eH30JICYIb(QOKUCIOTH ToyduTcs npu aAeictBur 200 M1 94% -HOTO pacTBOpa
H2S04 (p = 1,83 r/cm®) Ha Genzon?
94. U3 anerunena oobeMoM 23 11 (H. y.) moayumin 6eH30 Macco 16 . Onpenenute mporeHTHBINA
BBIXOJ] HUTPOOEH3011a.
95. Macca CKIKEHHOTO ra3a B 0aJuToHaX JiIsl OBITOBOTO MCIIOIB30BAaHUS COCTaBIsIeT OKOJIO 10 K.
Paccuuraiite 00beM BO3ayXa, HEOOXOAUMBIN AJIs CXKUTAHUS ATOTO KOJIMYECTBA rasa, mojaras, 4ro ero
OCHOBHOM cocTaB — npornaH. Kakoit 00beM yriekucaoro ra3a nmpHu 3TOM BBIIEIUTHCS? PacdeTsl
MPUBEINUTE K HOPMAIBHBIM YCIOBHSIM.
96. Harumute cTpykTypHBIE GOpMYJITBI H30MepoB criupToB coctaBa CsH11OH. JlaiiTe M Ha3BaHUS.
97. CoctaBbTe ypaBHEHUE PEaKIIMii, XapaKTEPHBIX JIJIsI XUMUYECKUX CBOMCTB mpomaHoia-1 u Oyranona-
2.
98. CocraBbTe ypaBHEHUS PEAKIIHI, COTTIACHO CXEMaM:

CoHs — CoHs — CoHs0H — CoHsONa.

c=°
CH4% CH3C1% CZHGA C2H5C|%C2HSOH%CH3_ ~H .
CaC0O3 — CaC2 — CoHz2 — C2Hg — C2Hs0H.

99. CocTtaBbTe ypaBHEHUS PEAKIIHI, COTJTACHO CXEME:

100. a) Co2Hs — C2HsCl — CoHs — aTHIIEHTIMKOID.

0) STUIIEHTIIMKOJIb — 1,2-TUXJIOPITaH — aleTHJICeH — OEH30J1 — YIIIEKUCIBIN Ta3.

101. PaccunraiiTe Maccy 3TMJIOBOTO CIIMPTA, MPUOBIBILIET0 HAa CTAHLMIO b., eciy mpu oTIpaBKH €O
cTaHuu A. B uctepHe O0b110 90 TOHH ATaHOJIA U TP TPAHCIIOPTUPOBKH €ro moTepu coctaBuiu 0,2 %.
102. Kakoii 06beM Bo3ayxa, coaepxkaiiero 20% kuciaopoa, moTpedyercs Uist CropaHus: a) 5 MOJb
MeTaHoJja; 0) 2 MoJib IponaHoa?

103. ITpu B3aumonericteuu 180 r 3TaHONIa ¢ THAPOKCUAOM HaTpus osrydeHo 210 r staHoIATa HATPUS.
Omnpenenure MPOLEHTHBINA BBIXO/ STAHOJATA HATPUS OT TEOPETUUYECKU BO3MOKHOTO.



104. B xauecTBe aHTH(]pU3a B paauaTopax CUCTEM OXJIAXKICHUS JBUTATEIICH BHYTPEHHETO CTOPaHUs
MOJIBI>KHOTO COCTaBa JKEJIE3HOIOPOKHOTO TPAHCIIOPTA UCTIONB3YETCs ATHICHTIINKOIB. CocTaBbTe
YpaBHEHHUS peaKkuil MOJyYeHHs STUIICHIIINKOIIA U3 dTaHa.
105. Kakoii 06beM BOIOpO/A MPH H. Y. MOKHO BBIJICIIUTH METAJUTHICCKIM HATPUEM U3 1 MOITb
riauuepuHa’?
106.C xakuMu U3 IEPEUUCIICHHBIX BEUIECTB OyIET pearupoBaTh GEHOI: HATPUH, XJI0p, OEH30II, a30THAS
KHUCII0Ta, OKCHJI KanbIusa? CocTaBbTe YpaBHEHUS BOZMOXKHBIX PEaKUUN U HA30BUTE UX MPOJIYKTHI.
107. CocTtaBbTe ypaBHEHUS PEAKILIUNA, COTTTACHO CXEMaM:
a) CoHe — CoH2 — CeHe — CsHsCl — CsHsOH —2,4,6-tpubpomderon.
6) CHs — CH3Cl — C2Hs — CoHsCl — C3Hg — CeH1s — CsHe — mmxpuHOBas Kuciora.
108. Onpenenute Maccy Opoma, KOTOPBIH moTpedyeTcs A nmonydenus 233 r 2,4,6-tpubpomdenora.
109. Ompenenute MaccoByIo 0J0 (DEHOJIATA HATPHUS, B PACTBOPE Maccoii 232 T, eclii mpopearupoBajo
21 r ¢eHosa ¢ THAPOKCHUIOM HATPHS.
110. Onpenenure maccy enomna, konumuecTBoM Bemiectsa 0,5 MOJIb.
111. ITuxkpuHOBas KKCIOTa, OOpa3yrOMIAsACcs MPU HUTPOBAHUH (EeHOJIa KOHIICHTPUPOBAHHON a30THOM
KHUCIIOTOH | SIBJISFOINASICS B3PBIBYATHIM BEIIIECTBOM, UCIIOJIB3YETCS B JIOPOKHO-CTPOUTEIBHBIX paboTax
IIPU MPOKIIAJKE HKEIE3HOAOPOKHOTO MOJIOTHA B TPYTHOPOXOAUMBIX paiioHax. Omnpenenure Maccy
A30THOM KHCJIOTHI, 3aTpPAa4eHHYI0 Ha HUTpoBaHue (heHona Maccoit 18,8 r, mpuBosiiee K 00pa30BaHHIO
MUKPUHOBOMN KUCIOTHI.
112. HazoBuTe BemiecTa 1mo Gpopmysam:

O (|:H3 0
CH;-CH-—CH;- cZ, CH,~C~C~CcZ
N CH, . CH, ;
=0
CH; CH—CH,—CH,—C_ H_c©
CH i ~H
6) 8 ;D)

113. CocraBpTe ypaBHEHHS peaklUii, XapaKTEPHBIX ULl ajIbACTUA0B HA IPUMEPE NIPOTIAHAJIS.
114. KaxoBsl criocoOb! noxy4yeHus anpaernos? [IpuBeante cOOTBETCTBYIOIIME YPaBHEHUS PEAKIUI

MoJTyueHus: OyTaHasl.
115. Kakue peakuu# sIBISIIOTCS KQU€CTBEHHBIMHU JIJIsl OTIPEICTICHUS albAeTUI0B B pacTtBope? OTBET

MOATBEPANTE YPABHEHUSIMU PEAKIIHIA.
116. CocTaBbTe ypaBHEHHS peaKklIM{ MOJIMMEPU3AINH U TOJMKOHACH AU (opMasbAeruaa.
117. CocTaBpTe ypaBHEHUS pPEAKIIUNA, COTJIACHO CXEMaM:

0]
= =
: C,Hg— C,H.Cl— C,H.OH— CH3_C\I—ﬁ CH;-CJ
a

OH

0
/
CH~ H=CZ = CH,0H—> CH,Br — C,H;— CO,

118. C xakuMH U3 epeurCICHHbIX BeliecTB pearupyet npomnanaib: NHz, CH3OH, HCN, Cu(OH)2, Na,
O, aMmMuavHBIH pacTBOp okcuaa cepedpa? CocraBbTe ypaBHEHHUS BO3MOXKHBIX PEAKITU M HA30BUTE MX
MPOJYKTHI.

119. Kakast Macca TeXHHIECKOTO KapOuaa Kaiblus, coaeprxkariero 20% mpumeceit, moTpedyeTcs s
nostyueHus 26,4 r yKCyCHOTO ajbJAETUAa, ECIIM BCE PEAKIIMH IIPOTEKAIOT C BBIXOJAOM IpoaykTa 80%?
120. ITpu B3aumMopeiicTBUU dTaHoNIa Maccoi 9,5 T ¢ okcunmom meau (1) momyannu anpaerus, macca
KOTOpOro cocraBuia 7,4 r. Paccunraiite MaccoByro 101110 (B %) BBIXOJIa albJIerUa.

121. Ins kaTaIMTHYECKOTO THAPUPOBaHUs 17,8 T cMeCH MypaBbUHOTO M YKCYCHOTO aJIbJIETUJIOB JI0
COOTBETCTBYIOIIUX CIIUPTOB MoTpedoBanoch 11,2 1 Bomopoaa (H. y.). Onpenennte MacCoOBYIO JIOJO
KaXKJ0r0 ajlbJIeru1a B CMECH.

122. Hanmummre cTpyKTypHBIE GOPMYIIBI CIETYIONINX KETOHOB:



a) 2,2-MTUMETUIITICHTaHOH-3; 0) METUJIDTHIIKETOH; B) 3-MeTUI0yTaHOH-2.
123. CocraBbTe ypaBHEHHs pEaKIlfii, XapaKTEPHbBIX i1 KAPOOHOBBIX KHCIIOT HAa IPUMEpE
MPONMOHOBOM KUCHOTHI. [[prBeanuTE COOTBETCTBYIONINE YPABHEHUS PEAKIIUM.

124. Hanumure ypaBHEHUE pPEAKLIMU [TOJIyYE€HUSI aKPUIIOBOM KUCIIOTBI.
125. CocTtaBbTe ypaBHEHUS PEAKIIUN MTOTYICHHUST YKCYCHOM KUCIOTHI U3 HE(TH.
126. CocTaBbTe ypaBHEHUS PEAKILIUNA, COTTTACHO CXEMaM:
C,H,— CH3—C<2% C,H.OH— C,H, — CHS—Cfge CH3—C<8H% CH3—C<O

2) ONa

CH4%H—C/<O% CH,OH —> CH,Br %CZHGACHg)—CiO% CH3_C<O

6) H H OH .
127. MypaBbrHasi KUCIIOTA, TOJ00HO ajbAerHIaM, JaeT peakiuio «cepedpssHoro 3epkana». CocraBbTe
ypaBHEHHUE 3TON peakiiu. XapakTepHa JIU OHa JUIsl IPYruX KapOoHOBBIX KUCIOT? OTBET 000CHYMTE.
Kakas macca cepedpa obpazyercst npu okuciienuu 5 mosib HCOOH?
128. CocTaBbTe ypaBHEHUS PeaKIIUid dTepUPUKAIIMN MEXTY: a) YKCYCHON KHCIIOTOW U OyTaHOJIOM; 0)
MACJITHOM KHUCJIOTOM U MTPONIAHOJIOM; B) MypaBbUHOM KHCJIOTON U 3TAHOJIOM.
129. Onpenenute Maccy YKCYCHOH KHCIOTHI, TIONy4eHHO#H OKHCIeHHeM 5 M° 6yraHa no cxeme: CaH1o
+ Oz — CH3COOH + H20.
130. U3 anerunena Ha ocHOBe peakuuu KydepoBa mony4aroT ykcycHyro kucinoty. Kakoit oobem
arieTuiIeHa notpedyeTcs I monydeHus 125 T yKCyCHOM KHCIOTHI?
131. Ompenenute Maccy aineraTa HaTpHsi, 00pa30BaHHOTO MPU HEHUTPaTU3aIUU TUAPOKCUIA HATPHUS
Maccoi 16 r ykcyCHON KUCIOThI Maccoil 45 T.
132. IIpu TpaHCIOPTUPOBKE YKCYCHOM KUCIOTHI Maccoil 90 TOHH B cielIMaM3upOBaHHOM BaroHe Ha
niepepabarbIBaromiee npeanpusTue npuosiio 89, 6 T BemecTBa. OnpeaenuTe MacCOBYIO JOIO TIOTEPh.
133. CoctaBbTe ypaBHEHUS peakiuil aTepuPUKaALUU MEXKY: a) MACISIHON KUCIOTON U MPOHaHOIOM; 0)
BaJIEpUAHOBOW KMCIIOTON U METAHOJIOM; B) YKCYCHOM KHUCIOTOM U OyTaHOJIOM.
134. CocTtaBbTe ypaBHEHHS peaklUii THAPOIN3a: a) MPOMUIOBOr0 3(Upa YKCYCHON KUCIOTHI; 0)
METHJIOBOTO 3(hMpa MEHTAHOBOW KUCIIOTHI;  B) STHJIOBOTO 3(prpa MPOMMOHOBOM KUCIIOTHI.
135. CocTtaBbTe ypaBHEHUS PEAKLUNA COTJIACHO CXEMAM:

0] 0] 0]
Z = Z
C2H6% CH3CI eC2H6% CZHze CH3—C\H — CH3—C\OHﬁ CH?’_C\OC H..

a) 37

o)
— CH-CZ__ —

0 0
Z Z
C,H;— CpHi CHOH — CH~CT | — CH—CT OCH:

OH
— CH,OH — CO,.
6)
136. CocTtaBpTe cXeMy MOIY4YEHMsI dTUIALeTaTa U3 3TaHa. Hanumunre ypaBHEHUS COOTBETCTBYIOIIUX
peaKunii.
137. Onpenenure mMaccy ciaoxHoro 3¢upa, oopazoantoro 100 r ykcycHoit kuciotrsl 1 118 T
METHUJIOBOTO CIIUPTA.
138. byTunanerar BXOJUT B COCTaB MEeHTa(TaIEBbIX IMalieil, HCIOIb3YEeMBIX JUIsl OKPACKU
MACCAXXUPCKUX BaroHOB M JOKOMOTHBOB. OTIIpeieInTe €ro MpoLEeHTHBIA BBIXOI, €CIIH IIPU
B3auMoJieiicTBuu 48 r OyraHona v 72 T yKCYCHOM KUCIIOTBI MOJyYMII 74 T CII0XKHOTO 3¢dupa.
139. Berancnure MakCHMaIbHO BO3MOKHBIN BBIXOJ] METHJIOBOTO d(hrpa MypaBbHHON KUCIOTHI, €CIIH
JUTsE peakiiuu 0610 B3sTO 40 T kucnothl u 20 T cnupTa.
140. Kakue cBoiicTBa XapakTepHbI 1 )KUpoB? Hanummre ypaBHEHHs peakiiuil.
141. B uem cymHOCTh THAPUPOBAHMS kMpoB? Hanummre ypaBHEHNE pEaKIUU U YKAXKHUTE, T/1€
UCIIOJIB3YETCS 3TOT IIPOLIECC.
142. Kak MOXHO MpeBpaTUTh KUJIKUH )KUP B TBepAbI? Hanumure ypaBHeHHE peaKuu.



143. Hanummte CTpyKTypHYIO (OpMYITy CI0KHOTO 3durpa, 00pa30BaHHOTO TJIMIIEPUHOM U OJIEHHOBOM,
CTE€apUHOBOM U MACJSTHOW KUCIOTaMU.

144. Onpenenute Maccy rIIUIEpUHA, KOTOpas 00pa3yeTcs PH IIETOYHOM OMBLUICHUH TBEPIOTO KHpa
Mmaccoi 220 r.

145. IMopuuto xkupa, B COCTaB KOTOPOTO BXOAUT TOJIBKO OJIEMHOBASI KUCJIOTA, TOABEPIIIN THIPOIU3Y
BO/I0. OmpeaenuTe Maccy B3ITOTO TpUOJIeaTa, €CIM H3BECTHO, UTO JIJIsi HUITPOBAHUS 00Pa30BaBIIETOCS
rMIepuHa nmorpedosanock 450 r a30THON KUCIIOTHI.

146. Onpenenure Maccy CT€ApMHOBON KUCIOTHI, TOJydeHHOU U3 250 T Mblia, IEHCTBUEM CEPHOI
KHUCJIOTBI. TeopeTuuecKkuil BBIXOJ CTEAPUHOBOM KUCIOTHI cocTaBiseT 92%.

147. KakumMu XUMHYECKUMU PEAKLIUSIMU MOKHO TOJITBEPIUTH, YTO TIJIFOK03a — aJIbJAETUIOCTUPT?

148. Ha3zoBuTE OCHOBHBIE CITOCOOBI TIOJIYYCHHS TIIFOKO3bI. [IpuBeuTe ypaBHEHUS PEaKIIU.

149. TlonTBepauTe MpoLece MOJIYYSHUS TJIFOKO3bI U3 KpaxMaia U LeJUTI0N03bl YpaBHEHUSIMHU
XUMHYECKHX peakiuii. Kak onpenenuts kpaxmal B pacTBOpE WM cMecu?

150. CocTaBbTe ypaBHEHUS PEaKUi COTJIACHO CXEMaM, YKa)KUTE HAa3BaHUS BEILIECTB:

a)

CH4% H_Ci — C.H 06 — CZHSOH — CH3—C\ RN CH3—C\

612 OH OC,H

25
6) (C6H1005)n — CeH1206 — CO2 — CsH120e.
151. CocTtaBbTe ypaBHEHUS CICAYIONIUX PEAKIIUNA C yYACTUEM LEIUTFOIO3BI: a) ruaposu3a; 0)
TOpPEHUS; B) HUTPOBAHUS U30BITKOM a30THOM KHCIOThl. Ha3zoBuTe oOpa3yromiuecs BeiecTBa.
152. Onpenenute 00beM yriIeKUCIOTO Ta3a, 00pa3yoIUNUCs MPU MTOJHOM OKUCIEHUHU 2 MOJIb TJIFOKO3HbI.
153. Ompenenute 06beM Bogopoza (H. y.), KOTOPBIHM MOTpeOyeTcs Ak BOCCTAHOBJICHHSI 3 MOJIb
[JIFOKO3bI B CITUPT.
154. Onpenenute Maccy IIHOKO3bl, HEOOX0IUMOM 11 ostyueHust 11,2 i1 sTuneHa (H. y.) B pe3yibTare
JIBYX IOCJIEAYIOLIUX [TPOLIECCOB — CIUPTOBOrO OPOXKEHUS U JIeruipaTaiuy o0pa3yroierocs CrupTa.
Brixon stuiiena cocrasiset 50%.
155. PaccunraiiTe Maccy 3TaHoja, KOTOPYIO MOXHO noay4duTth u3 100 kr kapToders.
[Ipou3BoaCTBEHHBIE TOTEPU COCTABIISIOT 18%.
156. Onpenenute Maccy TPUHUTPOLICILTIONO3bI, €CIIU JJI €€ MOJTYYSHHUsT U3pacXxoloBaHo | T
LIEJUTIOJIO3BL.
157. Paccuuraiite Maccy TpualeraTa LeJUTFI03b], TOJTYYEHHYIO U3 2 T APEBECHBIX OMUJIIOK,
conepxkamux 55% wnemnono3sl. [Ipon3BoacTBEHHBIE TOTEPH COCTABISIIOT 72%.
158. C kakuMu U3 IepeUYrCIIeHHBIX BemecTB pearupyet metmwiamud: Na, H.O, HBr, KOH, H2SO4, O,
Cl,. HanummTe ypaBHEHHs peakiuii.
159. Hanummre cTpykTypHbIe GOPMYIIbI CIETYIOIMIMX AMHUHOB:
160. a) numeTunaMuH; 0) MEHTUIMPOTHIITHIAMUH;
161. B) OyTriiaMuH; T) OyTUIMETUIIAMUH.
162. CocraBbTe ypaBHEHHs pEaKIHii, C TOMOIIbIO KOTOPBIX MOKHO MOJYYHUTh: a) MPONUIaMHUH; 0)
ATUJIAMUH.
163. CocraBbTe ypaBHEHHs peakifii, XapaKTepHbIC I XUMUUYECKHX CBOWCTB: a) IUITUIAMHHA; 0)
MPONWIAMHMHA; B) AMMETUIIAMUHA; T') METUIIITHIIAMUHA.
164. CocTaBbTe ypaBHEHHS pPEaKLIUii, COIVIACHO CXEME:
165. C2Hz2— CsHe — CsHsNO2 — CsHsNH2 — CH3CsHsNH.
166. Onpenenure 0o6beM a3ota (H. y.), KOTOPbI 00pa3yeTcs IpH CropaHuu 3TuiaMuHa oobemoM 40 11 u
coziepkaHueM 2 % Heroproumux npuMecen.
167. Onpenenure NepBUYHBIN aMUH, IPU TOJTHOM CKUTAHUH KOTOPOTO Maccoi 25 T mojydeH ras
o6bemoM 4,74 11 (H. y.), HE TIOTJIOMAEMBII PACTBOPOM IIEIIOYH.
168. CocTaBbTe ypaBHEHHs PEaKIHii, C TOMOIIbIO KOTOPBIX MOKHO MOJYYUTh aHWJIMH U3 METaHa.
169. CoctraBbTe ypaBHEHUS PEAKIIU, XapAKTEPHBIE 111 XUMUYECKUX CBOMCTB aHUJIMHA.
170. AHMIMH HIMPOKO MPUMEHSIOT B IPOU3BOJICTBE KpacUTENIEH, BCIIOMOTaTeIbHbBIX BEIIECTB JUIs
PE3MHOBOM MPOMBIIIJIEHHOCTH, IMOTY4YEHHUS MTOJIMMEPHBIX MaTEPHAIOB, HAXOIALINX CBOE MECTO B



OTpaciIsiX HKEJIE3HOJOPOKHOTr0 X03siicTBa. OnpenenuTe Maccy aHWIMHA, KOTOPBIN nmosrydeH u3 210 r
HUTPOOEH301a, €CJIN ero BbIxo coctaBmil 80%.
171. C xakuMu K3 MMEPEUYMCICHHBIX BEIIECTB pearupyer amuaonponroHosas kuciora: K, NaOH, KCl,
H20, Br,, H2SO4, CH30H, CoHsCOOH. Hanummre ypaBHEHUS peaKIIHid.
172. Hanummute CTpyKTypHBIC (YOPMYJIIBI CISTYIOITUX AMHUHOKHUCIIOT:
a) 0-aMHHOIIPOIIMOHOBOM; 0) B-aMUHOMACIISTHOM;
B) Y-aMHUHOIICHTaHOBO.
173. CocTaBbTe ypaBHEHHS PEAKIIHUiA, C TOMOIIBI0 KOTOPHIX MOKHO MOJTYYHTh: a) TJIUIUH; 0) allaHuH; B)
CEpUH.
174. CocraBbTe ypaBHEHHs pEaKIHii, XapaKTepPHbIC I XUMUYECKHX CBOMCTB: a) CepHHA; 0) TIMIIMHA,;
B) JIM3UHA.
175. Kak noay4uTs o-aMUHOIIPONMOHOBYIO KMCIOTY U3 IIPOIIaHOJIa B HECKOJbKO cTanuii? Ilpusenure
COOTBETCTBYIOIIME YPABHEHUS PEAKIIHIA.
176. CocTaBbTe ypaBHEHHS pEaKLIU, COTJIACHO CXEME:!
177. CoHs — CoHg — CH3COOH — CH2CI-COOH — CH;NH>—COOH —
178. CH2NH>—COOCHs.
179. CocTaBbTe cxeMy peakuuu oOpa3oBaHus TPUIENTH/IA U3 aMUHOOYTaHOBOM KHCIIOTHI.
180. OmpenenuTe Maccy METUIIOBOTO d(UPa aMUHOIIPOITMOHOBOM KHCIIOTHI, €CJTH B PEAKITUIO BCTYITHIIO
3 MOJIb aMUHOTIPOTTMOHOBOM KHCIIOTHI.
181. Onpenenure MaCCOBYIO JOJIO a30Ta B 3TUIIOBOM 3(PUpPEe aMUHOMACIISTHONW KUCIIOTHI.
182. Ompenenute Maccy aMUHOYKCYCHOM KHCIIOTHI, €CJIM MPU €€ HeUTpalin3alun U30bITKOM pacTBOpa
TUAPOKCUAA HaTpus oopa3oBanock 29,4 r conu. MaccoBas 10515 BbIxojaa coyin coctaBuia 73%.
183. [NonnaMugHOE BOJIOKHO SHAHT MOTYYarOT MMyTEM MOJUKOHICHCAIIUY aMUHOYHAHTOBOM KUCIIOTHI
H2N—(CH2)e—COOH. CocraBbTe ypaBHEHHE COOTBETCTBYIOIICH PEAKIHH.
184. Kak o6pa3yercs nentuaHas cBsi3b? [IpuBeaute npumepsl 00pa3oBaHus AUMENTUIA U TPUIICTITHIA.
185. Ha3oBuTe XapakTepHbIe IBETHBIE PEAKIIH OCITKOB.
Pabora mammHuCcTa OTHOCUTCA K TsDKENoMy (pusudeckomy Tpyay. [1oaToMy B cyTOUHBIN paninoH
MAaIIMHHUCTA JOJKHO BXOAUTH B cpesiHeM okojio 150 r 6enka, Heo0X0UMOro JUIsl COXpaHEHUS
a30THCTOr0 paBHOBecHs B opranu3mMe. Onpeennte MUHIMAIbHYIO MOJISIPHYIO Maccy Oelika, B COCTaB
koToporo BxoauT 0,16 % cepsl, eciiu MPEANOI0KUTh, YTO B €70 MOJIEKYJIE COJIEPKUTCS TOIBKO OINH
aTOM cepbl

Kpurepun onieHkM NpakTHYecKUX 3aaHUM

Ouenka Kpumepuu: npaguivno évinonnennvle 3a0aHu

5

«OTILY PaGora BbIMOIHEHA TMOJHOCTHIO; B JIOTMUECKUX PACCYXKACHUIX U
00OCHOBAHMHU peIIEHUs] HeT MpOoOEIoB M OIMMOOK; B pEIIeHUM 3ajad HEeT
MaTeMaTHYeCKUX OIIMOOK (BO3MOKHAa OJlHA HETOYHOCTh, OIMCKA, He
SBIIAIONIAACA ~ CJIEJICTBHEM HE3HAHUS WIM HENOHMMaHUs  y4eOHOro
MaTtepuasa), HeT OIIMOOK B HaMCaHUH (POPMYJT XUMUYECKUX COEIMHEHUI.

4

«XOop.» PaGota BbINOJHEHAa MOJHOCTbIO, HO OOOCHOBAHHUS IIArOB pEIICHHS
HEJ0CTaTOYHbl (€cii yMeHHE OOOCHOBBIBATh PACCYKIEHHUS HE SBISJIOCH
CreUaIbHBIM 00BEKTOM MPOBEPKH); JIOMYIEHa OJHA OIIMOKAa WU JBa-TPU
HeZ0YeTa B PUCYHKAX, XMMHUYECKHX (popMmynax (eciu 3TH BUABI pabOThl HE
SIBJISUTUCH CIIEIUAIBHBIM 00BEKTOM IMPOBEPKH).

3

«YIOBIL) Jomnymiensl 6onee ogHON OmMHMOKH WM Ooliee ABYX-TPEX HEAOYETOB B PHU-
CYHKaxX, XHMHYECKHUX (OopMynax, HO CTYIAEHT BIajeeT 00s3aTeIbHBIMU
YMEHUSIMHU 110 TPOBEPSIEMON TEME.

«HEYOOBI.» HOHyHIeHBI CYHICCTBCHHBIC OH_II/I6KI/I, IMOKa3aBIIMUE, YTO CTYACHT HE BJIAACCT
00s13aTeNbHBIMU YMCHHAMU 11O JJaHHOM TeMe B IOJTHOM MCEpC.




4.3 3apanus B TecTBOM (hopme.

Ne

IIpaBuiabH
bIil
oTBeT

Coaepixanue Bonpoca

Komnerenuus

Kakoe u3 cyxieHuii BEpHO ISl 3JICMEHTOB
(VA rpymmst , IVA rpynmsl, IA rpyrmsr)

A)obmas popmyia geTydero
BoJ0poaHOTO coenunenus RH4 ;

Bb)He 00pa3yroT neTy4nx BOAOPOTHBIX
COCIMHEHHI,

B)no 3aBepiiieHus SHEPreTHIECKOro
YPOBHS HE XBaTaeT TPEX JIEKTPOHOB

OKO1

Cpenu BelecTB, YKa3aHHbIX B PAIY
(NHs, O2, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuClI2, CH4,
NH3)koau4ecTBO COSTMHEHUH ¢
KOBAQJICHTHOM ITOJISIPHOM CBSI3bIO0 PABHO

A) Tpem B)aBym B) uerbipem

OKO01

XuMHUecKas CBsI3b B MOJICKYJIaX (030HA U
XJIopuJa KaJlblIus, cepHoﬁ KHUCJIOTBI U
XJIoOpuJaa aMMOHUSA; cepH0171 KHCJIOTBHI U
030Ha) COOTBETCTBEHHO

A) KoBaJIeHTHAas MOJISIPHAs U NOHHAS;

B) KOBAJICHTHAs MOJIApHAsA U KOBAJICHTHAA
HCTIOJIAIPpHAA,

B) KOBAJICHTHAA HCIIOJIApHAsA U NOHHAsA,;

OKO01

Yem onpeacsICTCI MECTO XUMHUYICCKOT'O
QJICMCHTAa B HCpHOHH‘IGCKOﬁ CUCTEMC

A)KoITM4ECBOM HEMTPOHOB B BsIIpe aTomMa
b)3apsiiom siapa
B)maccoii atoma

F) KOJUJIMYCCTBOM 3JICKTPOHOB Ha
BHCIIHCM SHCPICTHYCCKOM YPOBHC

OK1
OK2

B xakoM psiiy XuMu4decyKre 3J1€MEHTHI B
TIOPSIIKE OCIIA0ICHUS X
HeMeTaJNIMYECKNX CBOMCTB

A) Be- B-C

b)Ga-Al-B

OK1
OK2




B) S-CI-Ar
I)CI-Br-|

YcTaHOBUTE COOTBETCBUE :
THUIIBI
XUMHYECKHX
peakuuit
A) peakuus coelMHEHUs
b) peakuus paznoxxenus
B) pexuus 3amerienus
I') peakumst oOMeHa
NpUMepbI
1)Na2COz+ 2HNO3=2NaNO3+H>0+CO>
2)P+02=P20s
3)Cu(OH)2=CuO+H-20
4)Zn+ 2HCI=ZnCl+H>

OK1
OK2

Kakas u3 peakumii siBisgercs
3K30TEPMHUYECKOM?

1) HCI +NaOH =NaCl + H.0
2)2Mg+0,=2MgO+ Q
3)CaC03=Ca0+C0.-Q

4) No+ 02=2NO-Q

OK1
OK2

B peakiuu oOMeHa yqacTyror :

A) I1Ba CIIOKHBIX BEILIECTBA;

b)nBa nmpocThIx BemiecTBa;

B) aBa mpocThIxX BemlecTBa U OAHO
CIIOKHOE |

I') ogHO MpOCTOE BEIMIECTBO U OHO
CJIOKHOE

OK1
OK2

K CHIBHBIM DJIEKTPOIMTAM OTHOCATCS
A)ruapoxkcun xernesa (1);
B)kpeMHMEBas KMCIIOTA;

B)kapOoHat KaibIus;

I') kapOoHat HaTpus

OK1
OK2




10.

11.

PeaKL[I/I}I HOHHOr0 0OOMeHa nacT ao
KOHIIa,ECJIN

A) B pe3yibTare peakiui oopa3yercs ras;
b)B pe3ynbraTe peakiyu oopasyercs
0CaJIOK;

B) B pesynbTaTe peakiuu oOpasyercs
MaJIOIUCCOLMUPYIOIIEE COSTUHCHHE;

I') Bce oTBETHI BEpHBI

Jliist ypaBHEHUS peaKkIuy XJI0pUIa MeIn
(IcokparieHHOe HOHHOE YPaBHEHUE HEET
BUJI:

A) CuUOH+OH™ = CuOHocazox

B) Cu?"+ OH = Cu(OH)20cazox
B) 2Cu?*+ 20H = Cu(OH)20cazox
I') Cu?*+ 20H= CU(OH)20cazox

OK1
OK2

12.

Kakoii psan conepKuT Juiib OCHOBHBIE
OKCHU/IBI:

A) Mn207, CrQs, SO,
N20s;

b — Na20, CuO, CrO, FeO; B — SOs,
P20s, K20,
Cu20;

I' - ZnO, SnO, SiO2, NO.
Bb) Na20, CuO, CrO, FeO;
B) SOs3, P20s, K20, Cu20;
I') ZnO, SnO, SiO2, NO.

OK 01
I1K1.2

13.

VYkaxure psaj, coaepKami TOIbKO
OJTHOOCHOBHBIE KHCJIOTHI:

A) HF, HBr, HNOs3,

H3POg;

b — HI, HNO2, HCIO4,
CH3COOH; B — H2CO3, H3POs,
H2SOy,

H>Cr,07;

I' = HPOg3, H2S, HCIO, H2SiOs.

OK 01
[1K1.2




B) HI, HNO2, HCIO4, CH3COOH,;
B) H2COs, H3POs3, H2SO4, H2Cr207;
I') HPO3, HS, HCIO, H2SiO:s.

14.

HpI/IBeL[I/ITe MMpaBUJIbHOC Ha3BAaHHEC BCHICCTBA
Na2HPOgs:

A )runpokcodocdar HaTpHs;

b) ruapodocout
HATpHS;

b — runpodocdut HaTpus;
B) nurunpooprodocdar narpus;
I') ruapooprodocdar HaTpus

OK 01
[1K1.2

15.

Kaxko¥ psin conepKuT TOJIBKO
KHCJIOPOJICOAEPKALME KUCIIOTHI:

A) HF, H2Cr,07, HCI, CH3COOH,;
B) HCIO, H3POs3, HBr, H2SOu4;

B) HI, HNO2, HCIOx,
H.S;

I' = HNOgs, HPO3, H2CO3, HMnOa.
I') HNO3z, HPO3, H.CO3, HMnO4

OK 01
[1K1.2

16.

VKaKuTe MOJIEKYISAPHYIO GOpMYITy
CGpOBOI[OpO,ZLHOﬁ KHUCIIOTHI:

A) HoSO3;  B) H2S;

B) H2S0s; T') H2S20s.

OK 01
[1K1.2

17.

18.

VYkaxure psjl, CoAepKaIIui JUIIb
aM(pOTepHBIE OKCUJIBIL:

A) H20, Al203, Na2O, CaO;
b) P.03, K20, Cu20, SO;
B) Sn0O, ZnO, BeO, Cr20s;
I') Li2O, CO2, NO2, BaO.
[IpuBenuTe MpaBUIBLHOE Ha3BAHUE COJIA
Ba(HCO3)2:
A) runpokapOoHat Oapus;
b) runpocunukar Oapus;
B) aurnnpoxapbonat Oapus;

I') auruapocunukar Gapus

OK 01
I1K1.2

OKO1
I1K1.2




19.

Ykaxure MMpaBUJIBHOC HA3BAHUC BCHICCTBA

FeOHSO.:
A) rugpocyabdar sxenesa (I11);
b )cynedat runpokcoxenesa (I1);
B )cynbdat ruapokcoxkenesa (111);

I') cynbut ruapoxcoxenesa (111).

OK 01
[1K1.2

20.

[IpuBenure  MONEKyIspHYHO  hopmyry
a30TUCTOMN KHUCIIOTHI:

A) HNOy; b)

HNOs3;

B) NHg; I') N2Os.

OK 01
I1K1.2

21.

YKaxure psal, COAEPKAILIUN TOJIBKO
KHUCJIOTHBIE OKCH/IBI:

A) Na0, Ca0, Pb0y, SiOy;
b) SiO,, SO2, N2Os, Cl.07;
B) Al;03, Zn0O, BeO, Cr203;
I') CI20, CuO, MgO, H20.

22.

HpI/IBe,Z[I/ITC IMpaBUJIbHOC HA3BAHUC BCIICCTBA
(ZnOH)3PO4:

A)oprodocdaT nuHKa;

b) rpurnapoxcodocdar nunka;
B) oprodocdar
THJIPOKCOIIMHKA;

I') runpooprodocdar nuHKa.

OK 01
I1K1.2

23.

VYKaxuTe NpaBUIBHOE HAa3BaHUE COJIN
Fe2(SO4)s:

A) cynbdur xenesa (I);

b) cynedun xenesa (111);

B ) cynbdart xenesa (I);

') cynbdar xenesa (11).

OK 01
I1K1.2




24. YKaKHTe MOJIEKYIAPHYIO dopmyny | OK 01
TUIPOCYTb(aTa MarHus: 11K1.2
A) Mg(HSO3)2; b)
Mg(HS)2;
B) MgHSOq; I' ) Mg(HSOg4)>.
25. [M'uapokcu nuHKa pearupyeT ¢ KaxabiM U3
JIBYX BEIIECTB:
A) KOH u HBr OK01
o : OKO02
B)CuO m KNO3
I Feo(Os mw HNQO,
26. B menouax pactBopsieTcs
A)menp B)xeneso OKO01
. OKO02
B)kpemuuii I') yrnepon OK04
217. Oxcug, KOTOPBIN pearupyeT ¢ THIAPOKCHIOM
HaTpusi, 00pa3ys COJb U BONLY:
A) FeO b) K20 B)SO3 I')BaO OKO1
OKO02
OK04
28. Peakuust Mex 1y KUCIOTON U OCHOBaHUEM
Ha3bIBACTCH: OKO1
A) peakuuein coeTMHEHUs OKO02
b) peakuueii HelTpanuzanuu OK04
B) peakuwmeit paznoxeHus
I') peakmueit rugparanuu
29. V3MmeHeHre CBOMCTB OKCHIOB OT KHCJIOTHBIX K
OCHOBHBIM HpOI/ICXO,Z[I/IT B pf{)ly BCIICCTB, (bopMyJ'H)I OKOl
KOTOPBIX: OK02
OK04
A)SOs - Al203 - Ca0;
B)MgO - ZnO - Fe;0s;
B)Na,O - CO; - SO
I')P20s - Fe203 - K20;
30. ®opmyna BemecTBa X B cxeme peakiuu CO, + X =
CaCOs; + H,0:
A) Ca(OH)2 b) CaO OKO1
OKO02

B) CaClz T') Na2COs

OK04




31.

Bemectsa, pearupyromnye Ipyr ¢ Ipyrom:

A) CaO u NaOH 0OKO01
b) Al203 u NaOH 0OKO02
B) CuO u H20 OK04
I') CO2 u HNO3
32 B nemnouke
npeBpamieanii: S —Xi1—S0; —»X:—CuSO:s—
X3—CuO —Cu BemectBaMu X1, X2 1 OKO1
X3 SIBISFOTCS COOTBETCTBEHHO: 0OK0?2
A) H2S, H2SOs4, Cu(OH)2;
B) FeS, H2SO4, Cu(OH)z; OKO04
B) SOz, H2SQO., CuClz;
I') SOz, H2SO4, Cu(OH)..
33. BemecTBo, KOTOpOE MOXKET pearupoBaTh ¢
¢dochopHOI KUCTOTON, THIPOKCUIOM HATPHSI U 0OKO01
LIUHKOM, UMeeT (QOpMyILy: OKO02
A) Al(OH)3; B) Ba(N03)z; OK04
B) CuCl; I') NaHCO:s.
34. Menb HE B3aMMOJIEVCTBYET C:
A) pa30aBJICHHOM CEpPHOI KUCIIOTOMH; OKO01
b) KOHIIEHTPUPOBAaHHOM CEPHON KHCIIOTOM; OK02
B) pasbaBneHHO# a30THOI KHCIIOTO; OK04
I') KoHIIEHTpHPOBaHHOM a30THOM KHUCIOTOIA.
35. BemectBamu, npu B3auMOAEHCTBUU KOTOPBIX
o0pasyercs CoJb, SBISIOTCS:
A) IMEITOYHON METaJT ¥ BOJIA; OKO1
B) ocHOBHBII OKCHIT U BOZIA; 0K02
B) KMCITOTHBIN OKCHI U IIEI0Yb; OK04
I') KUCITOTHBINH OKCHI M BOJIA.
36. Cepebpo u3 pacTBopa HUTpaTa cepedpa
BBITECHSFOT BCE€ METAJUIBI psfa; 0OKO01
A) Na, Cr, Zn; B) K, Fe, Cu; 0K02
B) Fe, Zn, Cu; ') Zn, Fe, Au. OK04
37. Tonbko cosieoOpa3yromre OKCHU bl HAXOIATCS B
pany:
A) P20s, ZnO, NO;  B) CO, N20s, Na:0; OKO1
B) Al:Os, N2O, N2Os; T')SiO2, BeO, CaO. OKO02

OKO04




38.

Cynnsdar xene3a(ll) He MokeT OBITH MOTYUEH
B3aMMOJICHCTBUACM:

A) xene3a ¢ pa30aBICHHON CEPHON KUCIOTOM; OKO01
b) >xene3a c pacTBOPOM MeIHOIO KyIIOpOCa; 0KO02
B) xene3a ¢ pacTBopoM cynb(aTa MarHus; OK04
I') oxcuna sxenesa(ll) ¢ pazdbaBneHHOM cepHOI
KHUCIJIOTOM.
39. Coutb 1 BOJIOPOJT 00pa3yroTCs pU
B3aMMOJICHCTBUY Pa30aBICHHON CEPHON KUCIOTHI
C KaKIbIM U3 METAJJIOB psja: OKO1
A) Al, Zn, Cu; B) Zn, Fe, Pb; OK02
B) Mg, Zn, Fe; T)Pb, Cu, Ag OKO04
40. OcHoBaHKe 00pa3yeTcst PU B3aUMOIECHCTBUH C
BOJIOH OKcHIa, (opMyIia KOTOPOTO: 0OKO01
A) Fe:0s; B) CuO; B)CaO; TI)FeO. OKO02
OK04
41. AmdoTepHBIMI THAPOKCHIAMU SIBIISTFOTCS
BEIIECTBA, (OPMYJIBI KOTOPBIX:
A) CsOH u Cr(OH):; b) KOH n OKO1
Ca(OH)2; B) Be(OH):u Cr(OH)s;  T') NaOH 0KO02
u Mg(OH)e. OK04
42. @OpMyJIBI TOJBKO KHCIIBIX COJIEH 3aIMCaHbI B
pany: OKO1
A) KzSO4, KOH, H2S04, NaHCOs; 0OKO02
b) Fe(HSO4)2, CaHPO., CaCOs, Ca(OH)NO:s OKO04
B) NH:HSO4, NHsNOs, (NH4)2HPO4, (NH4)2COs;
I') NaH:PO:, Na2HPO4, NaHCOs, NaHS.
43, DopMyIbl CpeIHEN, KUCTIOU U OCHOBHOU COJIe
COOTBETCTBEHHO 3aIlTUCaHBI B PSAY: 0OKO01
A) Cu(HSO4)2, Cu(OH)NO3, CuClI2; OKO02
b) CaCO3, Ca(HCO3)2, Ca(OH)CI, OK04
B)FeSO4, Fe(OH)CI, Fe(OH)2Cl;
I') BaSO4, Ba(OH)NO3, Ba(H2P04)2.
44, Bopna pearupyer ¢ kaxXabIM U3 IBYX BEILLECTB.
A) Nau SiO2 b) CaO u CO
OKO1
B) Fe2Osu NaO I') CrOsu Mn2O7 OKO02
OKO04
45. Omnpenenure BemecTBo XB cxeme
npesparienuii: FeO —X— NaCl OKO1
A) Fe b) NaOH OKO02
B) FeCl2 T') FeSO4 OKO04




46.

PearupyroT 1pyr ¢ Ipyrom B BOAHOM
pacTtBope:
A) CaCO3zu KOH b) NaCl u Brz
B) ZnSOsm Fe  T')KlwuClp

OKO1
OKO02
OK04
47. OKcu1 KalbIis pearupyer ¢ KaKIbIM U3 OKO1
JIBYX BELIECTB. OK02
A)HClu KOH  B) HNOsu CO; OK04
B) H2SO4u NaCl I') SiOou CuSQOq4
48. Y CTaHOBHTE COOTBETCTBUE MEKIY (HOPMYIIOH
MCXOJHBIX BEIIECTB U MPOTYKTaMH PEaKLUii
®opmyisl BemecTs [IpoayKTsl
B3aUMOJCHCTBHUS
a) Mg + HCl — OKO1
0) Mg(OH)2 + CO2 — OKO02
B) Mg(OH)2 + HCI — OKO04
1) MgCl2
2) MgCl2 + H2
3) MgCl2 + H.0
4) MgCO3 + H:
5) MgCOs + H20
49. Oxcun yrnepoaa (IV) pearupyer ¢ Kax1bIM
U3 JIBYX BEIIECTB:
A) BOIOH M OKCHJIOM KaJIbIIHS
b) xucnoponom u oxcugom cepsl (IV)
B) cynbdarom kamust 1 THAPOKCUAOM HATPUs
I') dbocdopHoii KHCTOTON U BOJOPOIOM OKO01
OKO02

OKO04




50.

51.

B pe3ynbTare B3auMOAEMCTBUS KAKUX
BelecTB oOpasyercs xiopuy cepedbpa AgCl:
A)AguHClI B) AgNOsz u HCI

B) Ag20 u KCI T') Ag2S u NaCl

YcTaHOBHUTE COOTBETCTBUE MEKIY HA3BaHHEM
coeuHEeHHs U 001el hopmymnoit
TOMOJIOTHYECKOTO PsAJia, K KOTOPOMY OHO
MPUHAJICKUT: K KOKIOU IO3UIHH,
0o0o03Ha4YeHHO! OyKBOIi, moadOepure
COOTBETCTBYIOIIYIO MO3UIIHIO, 0003HAUCHHYIO
U poH.

HA3BAHUME COE/IMHE
A) Oyten-1

b) nuxnonpomnax

B) Oyranuen-1,3

I') rexcan

OBLIAS ®OPMVIIA
1)CnHzn+2

2) CnHan-2

3) CnH2n

4) CnHzn-4

OKOl1
OKO02
OK04

OKO1




52.

O6mas hopMyIia TOMOJIOTHYECKOTO psiia
YTJIEBOJOPOIOB, K KOTOPOMY OTHOCHTCS
coenunenneCH,=CH—CH=CHa:

A)CnHazn+2
Bb) CnHan-2
B) CnH2

I') CnH2n4

OKO1

53.

BemectBo, crpykrypHas —Qopmyna
KOTOpOTO

?Hs
CI 13_?“" CH 2—Cli3y
CH,

Ha3bIBACTCA:

A) B-

reKCaH; b) 3,3-
TMMETUIIOyTaH; B) 2-
METHII-2-3TUI0yTaH I)
2,2-TuMeTIIIOyTaH.

OKO01

54,

dopmyina nponuHa:

A)CH =C—CHzo—

CHs; B) CH=C—CH
B) CH=CH—

CH=CHy; T) CHs—
CH=CH

OKO1

55.

CoenuHeHus1, B COCTaB KOTOPBIX BXOJUT
¢bynkuonansHas rpynna —CHO ,
OTHOCATCS K KJIacCy:

A) anbaeruaos; b) cniupToB ;
B) xap6onoBbIix kucinot; I') henonos.

OKO1




56.

TpoliHas cBsI3b MEKy aTOMaMH yIiiepoJa
oOpa3yercsi B MOJIEKYJIax:

A) ankuHoB;  b) apeHoB;
B) ankanoB;  I') asikeHOB.

OKO1

S7.

K oprannueckuMm coeIuMHEHUSIM, B COCTaBE
KOTOpbIX ~ HMMEITCS  (YHKLIHMOHAJIbHbBIE
rpynnsl —COOH u —CHO, otHocATces
COOTBETCTBEHHO:

A) kapOOHOBBIE KMCIIOTHI U CIIUPTHI;

b) anbreruapl 1 yriaeBosl;

B) anbaeruabl u cioxHbie 3QUpPHL;

I') kapOOHOBBIE KUCIIOTHI U AJbJETUIBI.

OKO1
[1K1.2

58.

Bri6epute ¢popmyny npomaHans:

A) C3HsCHO; b)
C2HsCHO; B) CsHsCHO; I
C2Hs5CHO:..

OKO1

59.

®dopmyna 2-meTunmnpormnanona-1:

A) CH3—CH(OH)—CH>—CHzg;
b) CH3—CH>—CH>—CH2>—OH;
B) CH3—CH>—CH>—OH;
I’ CH3z-CH(CH3)-CH2-OH.

OKO1




60.

BemectBo, cTpykTypHas opMyia KOTOPOTO

CH.—CH—C?” 2
3 | ~oH
CH3 Ha3bIBaACTCA.:

A) 2-MeTunmponanoBast

KHUCJIOTA; b) 6yranoBast kuciora,
B) 2-meTunbyranoBas

KHUCJIOTA; I') 2-meTunmponanaib

OKO1

61.

®yHkuuroHanbHyto rpynny —OH conepxar

MOJICKYIJIBI:

A) ampaerujos; b) dbenomnos;

B) cnoxubix a¢upo; ') mpocThix 3¢hupos.

OKO01

62.

CoeMHEHNs, B COCTAaB KOTOPBIX BXOIUT
¢dbyukmonanpHas rpynmna —NH2, oTHOCATCS
K KJIaccy:

A) HuTpocoenuHenuit;  b) anbrerunos;

B) amuHoOB; I') ciupros.

OKO01

63.

K npenensHBIM yrieBoopoaam (alkaHam)
OTHOCSTCS COSANHEHN:

A)CnHzn+2
B) CnHzn-2
B) CnHzn

I') CnHa2n4

OKO1
I1K1.2




64.

K knaccy npenenbHbIX 0JHOATOMHBIX
CIUPTOB OTHOCHUTCSI:

A) sTaHanb; b)

3TaHOJI, B) rounepun;
I') denom.

OKO1

65.

Y CcTaHOBHTE COOTBETCTBUE MEKY HA3BAaHHEM
BEIIECTBA M KJIACCOM/TPYIIIOH, K KOTOPOMY(-
0if) 3TO BEMIECTBO MPUHAICIKUT: K KOKION
TO3HIINH, 0003HAYCHHOU OYKBOM, TO0epUTE
COOTBETCTBYIOIILYIO TTO3HUIINIO, 0003HAUCHHYIO
nudpoi

HA3BAHMUE BEIIECTBA.
A) MeTuI0eH30

b) anwiun

B) 3-metunOyrananb

KIIACC/TPVYIIIIA
1) anpaeruabt

2) aMHUHBI

3) aMHUHOKHCIIOTHI
4) yriaeBo10poabl

OKO1

66.

K MUKIWYCCKUM YTIJICBOAOPOAAM OTHOCATCA

A) metaH

b) nuknorekcan
B) Tomyon

I') 6yraguen-1,3

OKO01
I1K1.2

67

68.

Coemunenus a) CH2, = CH2 u 6) CHz — OH
OTHOCSITCSI COOTBETCTBEHHO K

A) ankaHam

b) ankenam

B) ankuaam

I') cnupram

OCHOBOTIOJDKHIUKOM TE€OPUU CTPOCHUS
OpPraHUYEKHX3 BEILECTB SBISACTCA:
A)Mennenees; b)byrnepos B)3unun
I') MapkoBHUKOB

OKO1
[1K1.2

OKO1
I1K1.2




69.

OpI‘aHI/I‘IGCKaH XUMUA U3Yy4acT...

A)coenuHeHus yriepoaa
b)coenunenus kuciaopon
B) coequnenus xyopa
I') coenunenus azota

OKO01
[1K1.2

70.

K yriieBosiam He OTHOCHUTCS

A) xpaxman
b)xneruatka
B) nentun I') caxapoza

OKO1
[1K1.2

71.

Kaxkoe xomm4yecTBO H3BECTHBIX aMHUHOKHCIIOT
YYacTBYIOT B CHHTE3€ Oelka:

A) 20

b) 30

B) 100

) 200.

OK 01
[1K1.2

72.

C moMoImIbIo KakoW XMMHYECKON CBA3H
MIPOMCXOANUT COETUHEHNE aMUHOKHUCIOT MEXIY
co0oif B MoIleKyIie Oenka IepBUYHON CTPYKTYPHI?
A) mucynsbumHas

b) nentuanas

B) Bomoponast.

OK 01

[1K1.2

73

Tumn peakunu, K KOTOPOMY OTHOCHTCS
OMBIJICHHE KHUPOB:

A) rugpupoBaHue

B)ruaponus B meno4Hoi cpeze
B)runparanus

I') nerunpupoBanue

OK 01
OK 02
OK 04
[1K1.2




74.

BemectBa, oOpa3yromuecs Mpy rHIpOIN3e
CJIO’KHBIX 3()UPOB:

A)KkapOOHOBBIE KHUCIOTHI OK 01
b) Boa u ciuptsl OK 02
B) criupThl 1 KapOOHOBBIE KUCIOTHI OK 04
IN)cnupThl U anmbaeruIbI K12
75. Bony B onpenenéHubIxX yCIOBUAAX MOTYT OK 01
MIPUCOEANHUTH 00a yrieBo0po/ia OK 02
K 04
A) MIEHTaH U TICHTEH-2 1(')IK 10 9
b) atunen u 6yraguen-1,3 )
B) nponan u nukionponan
I")6eH3011 u IUKIIOTeKCaH
76 OCHOBHBIM IPOAYKTOM peakiuu xjiopataa ¢ | OK 01
M30BITKOM BOJHOTO PAaCTBOPA THAPOKCHIA OK 02
KaJusl SBJSIETCS OK 04
A) 3THIeH
b) atan
B)aTuinoBslii ciupt
I') aTunar xamus
77. OTaH MOXKET BCTyNaTh B PEAKIINH
OK 01
A)SaMeHICHI/ISI OK 02
b)npucoenunenus OK 04
B)uzomepusarumn
r I1K1.2
)pazIoKeHUS
J)ropenus
78. OK 01
Kak OyraH, Tak u 6€H307 pearupymorT ¢
OK 02
A) c Bogopoziom OK 04
b) 6pomHoIi Bos10i I1K1.2

B) kucnopomom
I') xmopoBogopoI0M




79. B peakuuio npucoeuHEHNs ¢ XJI0pOM He OK 01
BCTYIAET: OK 02
g)) O9TUJICH OK 04
alleTUIICH
B) 6yran I1K1.2
IN6en3on
OK 01
80. Peakius rusipupoBaHus BO3MOXKHA IS OK 02
Ka)/IOTO U3 JBYX BEIECTB:
A) anieTuiieH U IponeH OK 04
B)u3o6yTan u 6yranuen-1,2 11K1.2
B) ctupon u 6en3on
I') nuknonponax u nponax
81. Kakoe 13 nepeuncieHHbIX BEIIECTB HE OK 01
o0ecIBEUYMBAET PacTBOp NIepMaHraHaTa OK 02
Kanus? OK 04
I1K1.2
A) oTeH
b) 6enzon
B) 6yraguen-1,3
I') aTun
82. BriepBblie cuHTe3upOBa OyTaJMeHOBBIN OK 01
KaydyK: OK 02
A) Jlebenes B) 3unun C) bytnepos OK 04
I1K1.2

1) CemenoB E) MapkoBHUKOB




83. DraHon oOpa3yeT mpocToii dGup npu OK 01
B3aUMOJICVICTBUH C: OK 02
OK 04
A) xapOOHOBOH KHCI0TOM; B) criupTom;
B) anpaernnom; I') ranorenBo0pOIOM.
84 [Ipu noBbiiennu Temnepatypst Ha 10°C OK 01
(TemnepatypHbIi KO3 GUIIMEHT paBeH 2) OK 02
CKOpPOCTb XUMHUYECKOW pEaKLUU MK1.2
YBEJINYUBACTCS:
A) B2 paza b)s4
pasa B) B 8 pa3 s
16 pa3
85 @dakTop, HE BIUSIOUINI HA CKOPOCTh OK 01
XMMHYECKON PEAKIUU: OK 02
A) naBieHue b) MK1.2
KaTaJIA3aTop B)
KOHIICHTpAIUs I') dopma cocyna, B
KOTOPOM MPOTEKAET PEaKIus
86 JIJIs cMETIeHHsI XUMUYIECKOTO PAaBHOBECHS OK 01
o0paTUMOi peakIiu OK 02
2S502(1)+02(1)«>2S03(1)+Q B cTOpOHY K1.2
HCXOJHBIX BEIIECTB HEOOXOIUMO:
A) yBEIMUUTH
JIaBJICHUE b) noBeicuTh
TEMIIEpaTypy B)
MTOHU3UTh
TEeMIIEpaTypy I') BBecTH
KaTaau3arop
87 YcranoBute cooTBeTcTBUE MKy (hakTopom | OK 01
Y CMEIIIEHUEM PaBHOBECHS JUTS PEaKIUH, OK 02
YpaBHEHHUE KOTOPOM MK1.2

CoHa(r)+Hz(r)«—>C2He(r) + Q
daxrTop

A) ToBeIlIeHHEe TaBICHUS

b) VBenuuenue remneparypsl

B) YBenuuenue konnentparun CoHa
I') Ymenbmenue konnertpauu CoHes
1) [lpumenenue karaauzaTopa
ITos10:xkeHHE pABHOBECHS




1) Cmectutcs BIpaBo
2) CMecTuTCs BIIEBO
3) He usmenurcs

88. CkopocTtb roMoreHHoi xumuueckoit peakuuu | OK 01
MPOIOPLIMOHANIbHA U3MEHEHUIO! OK 02
A) KOHIIGHTpAIMH BEIIeCTBA B €AUHULLY IIK1.2
BpEMEHU;
b) Macchl BemecTBa B eiMHAIIE 00BEMA,
B) xonmnuecTBa BemecTBa B AMHUIIE 00bEMA;
I') 06bEMa BemecTBa B X0/1€ PEAKIIUH.

89. Ckopoctb peakiuu Fes) + H2SO04 (pp) = OK 01
FeSO4 (p-p) + H2 (n + Q moBwICcHTCS TTpH OK 02
A) IOHWXCHHUH JaBJICHUS I1K1.2
b) pasbaBnenuu pacTBOpa KHUCIOTHI
B) nonmxkenuu remrepaTypsl
I') usmenpuenun xenesza

90. PacTtBOpeHne KaKkoro BeEIIECTBA B BOJIC OK 01
COIIPOBOYKAAETCS BbIICTICHUEM TEILJIOTHI: OK 02
A) cepHOM KHUCIIOTHI MK1.2
b) ammuauHO# cenuTpbl
B) Hutpara cepebpa

91 [Iponecc pactBopenuss — 3to Takoi npouecc: | OK 01
A) puznueckuit OK 02
b) xumuueckuii MK1.2

B) ¢usuxo-xummueckuii




92. Bribepute yTBepKIeHNE, KOTOPOE OK 01
XapakTepU3yeT pacTBOp: OK 02
A) HEOIHOPOIHAS CMECh Pa3HbIX BEUIECTB MK1.2
b) xumuueckoe coenunenmne
B) onnopoanasi cMech BelecTs
93. BriGepuTe THIT TUCTIEPCHOM CUCTEMBI, B OK 01
KOTOPOi1 pa3zMep YacTHI] — MOJIEKYJIbl, HOHBL: | QK (02
A) cycnien3us MK1.2
b) rpybonucnepcHas cucrema
B) uctunnbli pacTBOp
Kak n3mensiercs pacTBOpUMOCTb TBEPBIX OK 01
94 BELLECTB B BOJIE C ITOBBIIIEHUEM OK 02
TEMIEPaTyphI: MK1.2
A) Bcera yMeHbIIIaeTCs
b) Bcerna yBenuumBaeTcs
B) He usmensercs
95 OK 01
PactBopumMocTs — 370! OK 02
A) KOIMUYECTBO MOJIEH BEIIECTBa, IIK1.2

CIOoCcOOHOE pacTBOPUTHCA B 1 1.
pacTBopa;

b) macca Bemectna (T),
criocoOHast pacTBopuThes B 100r
(mmm 1000 1) pacTBOpUTES;

B) xumnueckoe Koau4ecTBo
BEIIECTBA, CIIOCOOHOE
pacTBOPUTHCS B 1 KT pacTBOpa;

I') komuyecTBO MJI BEIIECTBA,
CHOCOOHOE PacTBOPUTHCA B 1
MOJIE pacTBOpA.




96.

97

MaccoBas 1107151, BRIpaKCHHAS B
IPOLIEHTAX, TTOKA3bIBACT:

A) maccy Bemectsa B 100 mu
pacTBOpa;

b) maccy Bemecta B 100 r
pacTBOpa;

B) maccy Bemectsa B 1000 r
pacTBOpa;

I') maccy Bemectsa B 1000 r
PacTBOPUTEIIS.

Bepubl 1 cnenyromye Cy>KJIeHHUsS O IPUTO
TOBJICHUH PAcCTBOPOB U TpaBmiiax Oe3omac
HOTO OOpaIieHus ¢ BerecTBaMu?

A. T'oTOBUTH pacTBOPHI KUCIIOT (YKCYCHOM
, TMMOHHOM M JIp.) B IOMAIIIHKX YCJIIOBUSIX
B QJJIOMUHHUEBOM MOCY/IC HE PEKOMEHIyeT
col.

b. Ilpu nonaganuu pacTBopa MIEIOUYH HA K
0KY PYK CIIETYET MPOMBITh 000MOKEHHBIH
Y4acTOK BOJIOM U 00paboTath

pPacTBOPOM OOPHOM KHCIIOTHI.

A) o6a Bepubl  b) BepHO TOJIBKO A

B) BepHo Tonbko b I') 06a He BepHBI

OK 01
OK 02
I1K1.2

98.

Conu BBICHIUX JKUPHBIX KHCIOT C YHCIOM
yriepoaHbix aToMoB Ci10-Cig —

A) wmpuia; b) Oenku; B) Buramumnubr; I)
OCHOBaHWUSI.

OK 01
OK 02
OK 04
OK 07
I1K1.2




99. OK 01

Uro sABisieTCs pe3yIbTaTOM BO3IEHCTBUS OK 02
XUMHUYECKHX BBIOPOCOB B OKPYKAIOIIYIO OK 04
cpeny? OK 07
A) 3acyxa I1K1.2

b) HaBogHeHue
B) kucnotHbie moxau
I') pagnanus

100 OK 01
Kakue BemecTBa uCIonb3yrOTCS B BUJIE OK 02
TOTUIUBA? OK 04
A) TimnepuH OK 07
B) MeTan IIK1.2
B)cnoxubie aupsr
I') menoun

4.3 [IpakTHYecKkue 3a1aHUS U 321241
Pazpen 1. OcHoBbI CTPOEHHUsI BellecTBa - 3aJja4d Ha COCTAaBJICHUE XUMHWYCCKHUX
(bopMysT IByXaTOMHBIX COETUHEHHUH (OKCHAOB, CYNIb()UIO0B, THAPUIOB H T.I1.).
Havime nazeanus cnedyouum coeouneHusIm.:
Li,O MnO Alls Cr2Ss ZnHz AgsSi CasN2 CO2, CaO P20s CCls NaBr  FeS MgH:» Al4Cs KsP
MnO: Fe203 Cl20 KCI MgF2 CrS CaH: SiH4 K4C CasP2 Na2O CuO N203 Mn207 LiF PCls HgBr

Ag>S CuS HCI NasSi AIN LisP Cr203 As:0s NO2 B2O3 BaClz> PBrs MnS PH3 LiH BaxC AlsSis
NasP N20 SiO2 MgO CrF2 K2S CH4 PbO Au203 NH3 CaS N2Os HgO AIP

CocraBbTe POpMYIIBI IO HA3BAHUSIM:

1. Hurpun xamus 1. KapOun nurus

2. Cwuima Maraus 2. Oxcun pocdopa (111)
3. Tumpun amoMUHHS 3. ®ropun meau (II)
4. Cynboun ceunna (I1) 4. Oxcun cepebpa

5. bpomua nuuka 5. IMaopua mutus

6. Oxcun yrnepona (I1) 6. Cymsdpux menu (1)
7. Oxcun xsopa (V) /. Hurpuna Hatpus
8. Oxcup 6apus 8. Womun cepebpa

9. ®ochun xenesa (1) 9. Oxcun xpoma (I1)
10.Kap6bun maraus 10.0kcup azora (V)
11.I'nppun xanus 11.I'mppun HaTpus

12.Cynbdun amoMuHuS 12.Xnopua xpoma (111)



1) coenuneHwMs;

13.Moaua meau (1)
14.Cynedun pryru (I1)
15.0xcun xmopa (I11)
16.0kcua ceunna (1V)
17.0xcun nuHKa
18.Crnin g Kajabus
19.'unpun 6apus
20.Cyabdun xeneza(lll)
21.0kcwun a3ora (1)
22.0xcua aTFOMAHMS
23. Xnopun xenesa (11)
24 Hutpun 6apus 25.0xcun
prytu (1)

26.0xcup cypbmsl (V)

13.0Oxcun kanus 14.0xcun
mbimibsika (1) 15.Cynehun
uHka 16.@ochun meau (II)
17.0kcup xenesa (II)
18.Bpomu maprania (1)
19.Cynpdun mutus
20.Dochun cepedpa
21.®ropun xenesa (I1)
22.0xcup xpoma (VI)
23.Hutpun nutus
24.Cynbhun maraus
25.0xcupn meau (1)
26.Xnopun pryru (II)

Pa3nes 2. Xumnueckue peakuuu

33,[[3.‘11/1 Ha COCTaBJICHHC ypaBHeHI/Iﬁ peaKHHﬁZ COCAUMHCHUS, 3aMCIICHUS, PA3JIOKCHUA, obMeHa U

IIMHKA)

1. Peaxiueii 3aMerieHud ABIISETCA
a) TOPEHHE BOJIOPOJIa B KHCIOPO/IE;

0) BoccranoBienne okcuaa meau (I1I) Bogopomom;
B) B3aUMOJECHWCTBUE THIPOKCHIA KNS C CEPHON KUCIIOTOM; T)
TepMUYecKas JeruapaTanus THAPOKCH 1A [IMHKA.
2. Peaxnus, ypaBHeHue kotopoit CaO+C0O2=CaCOs,Ha3bIiBaeTcs peakiuen

1) coenunenus;

2) pa3lioKeHuUS;

3) oomeHa;

4) 3aMeIIEHHUS.

B3anmoaeiicTBre ruipoKcuaa KAJIbIUS ¢ CONSTHON KUCJIOTOM - 3TO PEaKIUs

3. VYkaxWTe  peakuuio, KOTopas
U3MCHCHUEM CTCIICHU OKUCJICHUA:

a) Cu(OH). = CuO + H20;
CuO + H2 =Cu+ H20;

a) pa3JIoKEHUS yTOJIbHOU KUCIIOTHI;
IMOJIYUYCHHA aMMHaKa U3 IMPOCThIX BCIICCTB,

2) pa3JIoKeHHUSs;

3) oOmeHa,;

SABIIACTCA peaKHHCﬁ Pa3I0KCHUA

4) 3amenieHus

B) 2KNO3= 2KNO,+02; 6)
r) CaCO3 = Ca0 + CO;

4, Hanummre PCaKIUH, YKA)KUTC TUII pCAKIIUU:

B) pasnoxenus ruapokcuaa menu(Il); ©0)

U UaeT

peaKI_II/Iﬁ C Yy4aCTUCM KOMIIJIICKCHBIX COEIUHECHUMN (Ha MpUMEPC THAPOKCOKOMILICKCOB aJIIOMHUHUA U
III/IHKa); OKHCIHNTCIBbHO- BOCCTAaHOBHUTCIIbHBIX peaKum‘/’I C HCIOJIb30OBAHHUEM MCETOJa JJICKTPOHHOI'O

63.)1ch3.; C Y4aCTUCM KOMIIJICKCHBIX COEIUHECHUMN (Ha MpUMEPC THAPOKCOKOMILICKCOB AJIFOMUHUA U

C



I') B3aUMOJICICTBHE a30Ta C KUCIOPOAOM
5. Hanummmre peakuu, yKakuTe TUI peakLuu:

a) J)KeJIe30M U Cepoil; B) okcuioM Oapus u okcugom cepoi(IV); 6)
OapueM U CEpHOM KHCIIOTOM; r) okcuaa cepsl (IV) u kucnopoom;
6.  VYpaBHsiiTe peakiuu METOJIOM IEKTPOHHOTO Oananca. PacctaBbTe KOAQPUIIHMESHTHI

Hl + H,SO4 — 1 + HoS + H20

H2S04 + Cu20 — CuSO4 + SO2 + H20 HNOs3

+ FeO — Fe(NO3)z + NO + H.0O

KNOs + Al + KOH + H20 — NH3z + K[AI(OH)4] SO> +
KMnO4 + H2 O — K2SO04 + MnSO4 + H2SO4 SO2 + KoCr07
+ H2SO4 — K2S04 +Cr2(S04)3 +H20

® 3ajauu Ha pacyeT KOJIMYCCTBEHHBIX XapaKTEPUCTHK MPOYKTa PEAKIIUU COCINHECHHS,
MacCOBOU WJIH 0ObEMHOM JTOJIM BBIXO/1a TPOAYKTA PEAKIIUN COSAMHCHHS OT TEOPETUICCKHU
BO3MOYXHOT'0; 00bEMHBIX OTHOIIICHUH T'a30B; KOJMYECTBEHHBIX XaPaKTEPUCTHK MCXOTHBIX
BEIIECTB M MTPOYKTOB PEaKIIUU; MacChl (00bEeM, KOJIMUECTBO BEIIECTBA) IMIPOIYKTa PEAKIIUU, CITH
OJTHO U3 BEILECTB JIAHO B BUJIC PACTBOpPA C ONPENICICHHON MAaCCOBOM JI0JIeH PACTBOPEHHOTO
BEIIIECTBA.
1. Tlpu B3aumopeiicTBUM HATPHS KOMMYECTBOM BemecTsa 0, 5 MOJIb ¢ BOJOM IIOIYYMIIU BOIOPO.T
o0bEMoM 4,2 11 (H. y.) Beruncnute npaktuyeckuii Beixos raza (%).

2. Mertammmyeckuii XpoM TIONIy4aloT BoccraHoBieHneM ero okcuaa Crz03
METaJUIMYECKUM AIFOMUHHAEM. Beruucnure maccy Xxpoma, KOTOPbIA MOXKHO IOIYYUTh IIPU
BOCCTAHOBJICHMH €0 OKCHa Maccoil 228 r, eciy NpakTUYeCKU BBIXOJ XpoMa cocTasisier 95 %.

3. Omnpenenure, kakas Macca MeJM BCTYIUT B PEAKIIUIO C KOHIIEHTPUPOBAHHON CEPHOM KMCIOTOM
1utst moirydenust okcuaa cepsl (IV) o6sémom 3 71 (H.y.), ecu Bbixo okcuza cepol (IV) cocrasmsier
90%.

4. K pactBoOpy, cofepKanieMy XJOPH L KalblUsg Maccoii 4,1 T, IPUINAIA PaCcTBOP, COAEPKAIIIIA
docdar natpust maccoii 4,1 r. Onpeaenure Maccy MOJYYEHHOTO OCaJKa, €CIIM BBIXO MPOAYKTA
peakiuu cocraniser 88 %.

®  3ajnaHus Ha COCTaBJIEHUE MOJIEKYJSIPHBIX U MOHHBIX PEAKLUN C y4aCTUEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUM U COJIEH, MOHHBIX PEAKIHUI THIPOJIN3A COJIEN, YCTAHOBICHHE U3MEHEHUS
KUCJIOTHOCTH CPEBI.
1. Kakwue u3 coneit RbCl, Cr2(SO4)3, Ni(NO3)2, Na2SO3 noaseprarores rugponusy? CocraBbTe
MOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI THIPOJIM3a COOTBETCTBYIOLIMX cojiel. Kakoe
3HadyeHue pH (> 7 <) uMeroT pacTBOPBI 3THX coJei?



2. Harmmmure moHoe u cokpamenHoe ypaHeHus peakuuii: KOH (p)
+ HCI (p) = KCl(p) + H20 (mn)
CaO (okcun) + 2HNOs3 (p) = Ca(NOs3)2 (p) + H20 (max) Mg(OH)2 (1) + H2SO4 (p) =

MgSOa(p) + 2H20 (M)

CuUCl2 (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2 | Al2(SO4)a
(p) + 3BaClz (p) = 3BaS04| + 2AICI3(p) K2S + 2HCI =
2KCI + H2S1

Na>,CO3 + 2HNO3 = 2NaNO3 + H20 + CO21 Mg +

H>SO4 = MgSOg4 + Hat

MOJIEKYJIe (CMecH).

Pa3nea 3. CtpoeHue u CBOIiCTBAa HEOPraHUYECKHUX BelleCTB

Bapuanrt 1. Berauciuth MaccoByto 1010 a3ota B Hutpate Kanbist (Ca(NOs)2 Bapuant 2:

Boruncnute conepxanue kuciopoaa B nepmanrasate kanus (KMnOg4) Bapuant 3: Beiuucnure

cozepkanue cepbl B Munepaie nupure (FeS»)

BapuanT 4: Beraucinre MaccoByro 010 cepedpa B okcue cepedpa (Ag20)

3ajaun Ha pacdyeT MacCOBOM J0JIM (MAcChl) XUMUYECKOTO JIEMEHTA (COSMHEHNS) B

e [Ipaktuyeckue 3aJaHusI Mo  KJIacCU(pHUKAIIH, HOMEHKJIaType u
XUMHAYECKHM (HOpMYJIaM HEOPTaHUYECKUX BEIICCTB PA3IUYHBIX KJIACCOB.
1. Brmmcars OTAENBHO OKCHJIBI, OCHOBAHMS, KUCIIOTHI M COJIM. J{aTh Ha3BaHMsI.
A b B r )i E K 3
1{Na2O NaOH [ CO2 SOs3 MgO HNOs; [ Ba(OH) | CO MnO:2
2

2|Si0O2 ZnO H3POg4 Ag.0 N203 CrOs MnO HF H2SiO3

3|H2S04 CO2 Ca(OH). | BeO LIOH | CrO Mn20O3 SOz SiO;

41A1,03 BaO MgCO: Cu(OH) | znO Cr203 | HMnOg4 Ca(OH): K3POg4
2

5INO HNOs | MnO NO> HCI H>SOs | NO2 FeO P.0Os

6|MgSO4 SO; Cl20s H.Si0s | AI(N CO NO AL203 BaO

03)3

7|FeO K2CO3 | Fe203 Hg(NOs | CaO Ba(O [ Ag2SOs | PbSOs AgOH

)2 H)2




2. CocTaBuTh (POPMYIIBI BEICIIMX OKCHJIOB JIEMEHTOB € MOPAAKOBBIM HoMepoM: 1)14, 34, 41
3) 33,50, 40
3. CocTaButh MOIEKyIApHbIE (POPMYIIBI OKCHUIOB, IIOANKUCATL XapaKTep OKCHUIA U COCTABUTD
(hopMyIly COOTBETCTBYIOIIETO THIPOKCHIA !

1) a30Ta CO CTENEHbIO OKKCIeHus +1, +2, +3, +5

2) 75, 16,

4) 6, 35, 24

2) XJIOpa CO CTENEeHbI0 OKuCIeHus +1, +3, +5, +7

3) Mapranma co cTeneHblo oKucIenus +2, +3, +4, +7

5) 21, 25, 32

4. Brmmucate OTACIBHO 6e3paSHI/I‘-IHBIC, OCHOBHBIC, KUCJIOTHBIC U aM(bOTeprIe OKCHbI:

A b B r pil| E X 3 n
1 [ NaO [ CaO CO2 SOs3 MgO N 203 | BaO CcO MnO>
2 [SiO2 | ZnO P20s Ag20 N203 CrOs | MnO MnO> NO
3 [ SO2 CO2 CaO BeO Li 20 CrO Mn203 | SOs SiO2
4 | Al,0s3 | BaO SeO> CuO ZnO Cr,03 | MnO, | CaO CrOs
5[ NO N 203 MnO NO> Na.O SO3 NO: FeO P20s
6 [ MgO | SO Cl0s | SiOq Al:03 [ CO NO AL203 BaO
7 | FeO SOz Fe.Os [ HgO CaO BaO | Ag0 | SOs PbO
5. BrInucaTh HEPACTBOPUMbIE OCHOBAHHUS M MENOUH. [|aTh Ha3BaHHSL.
A b B T i E K 3 7
1 | NaS NaOH [ CO2 SOs Mg(OH | HNOs [Ba(OH) | CO Cu(OH)
Os4 )2 2 2
2 CsOH Cu(O HsPOs | NaOH N2O3 Cr(O MnO KOH | H.SiO3
H). H)2
3 | H2SOs | CO: Ca(O BeO LiOH CrO Sr(OH) | SO3 Sr(OH)
H)2 2 2
4 | AbOz | Ba(O MgC Cu(OH) | znO Cr203 | HMnOs | Ca(O | K3POq
H). 02 2 H)2
5 | LiOH HNOz | Mn(O | NaOH HCI CsOH | Fe(OH) | FeO P20s
H). 2
6 | MgSO | SO LiIOH [ H:SiOs [ AI(NO:z [ CO NaOH A\ ) BaO
4 )3 O3
7 | Cu(O KoCOz [ Fe:0Os | Hg(NO | Ca(OH) | Ba(O Ag.SOs | Ba(O | KOH
H). 3)2 2 H). H).




L4 HpaKTI/ILICCKI/Ie 3alaHuA Ha OIPCACICHUC XUMHYSCKOH aKTHUBHOCTH B€IICCTB

3aBUCUMOCTH BHJA XUMHYECKOM CBSI3U M THIIA KpHCTaHJII/I‘ICCKOfI PCLICTKU.

1. Pacnpe;[enHTL JaHHBIC BCIICCTBA B Ta6JII/ILIy COrj1aCHO ux THHyXHMH‘ICCKOﬁ CBs3H.

KoBanenrnas
MOJISIpHAS

HNounnasg
CBA3b

KoBanenTtHas HenossipHas MerTannuueckas

MgCly, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasNz, Oz, SOz, HBr, Al2S3,

CuSn(cmuiaB)

2. HpOI/I3BCI[I/ITe COOTBECTCTBHC:

Bungl css3u

BemectBa

1.KoBanienTHast HemoJgpHast

A) Xnopu KambIus

2.KoBajieHTHas noJisspHas b) ®Top
3.MoHnHas B) Lunk

4 Merannuyeckas I') Ammuaxk
5.BonmoponHas J)Anerunen

E) Okcun 6apus

® 3ajaHus Ha COCTABICHUE YPABHEHUN XMMHYECKHX PEaKLUH C Y4aCTHEM NPOCTBIX U
CIIO’)KHBIX HEOPTaHMYECKHX BEIIECTB: OKCHIOB METAIJIOB, HEMETAIIOB U aM()OTEPHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KHCIIOT, OCHOBAHWH W aM(OTEpHBIX THIPOKCHIOB, HEOPTaHMYECKUX COJICH,
XapaKTEepU3YIOIIUX UX CBOMCTBA U CIIOCOOBI MOJTyUEHUSI.

3aKOHUUTE YpaBHEHMSI peaKLnid:

Na20 + H2S(u36) — MgO(u36) + HCI —
BaO + SiO; (t)— K20 + ZnO (t)—
Fe.03 + C (t)— CaO + 2H; (t)—
FeO + Oz (tH)— NH4OH + P205 —
KOH(tB) + Zn(OH)2 (t)— KOH + Al(OH)3 —

NaOH(konr) + Fe(OH)z —
NaOH + Al>03 +3H.0 —
KOH + NaHCO3 —

Al + KOH +H,0 —

Cl2 + Ca(OH), —

HCI + CuO —

NaOH(tB) + Al203 (t)—
Ba(OH). + Ba(HCOz3), —
NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H2SO4 + Mg(OH)2 —
HCI + Be(OH)2 —



HsPO4 + Zn(OH), — HCI + Al(OH)s —

H>SO4 + ZnO — HCI + AgNO3z —
H.CO3 (t) — H2S03 (t)—
H2SiOs (t) — H4P207 (t)—
HNO:3 (t) — 3 HNO2 (t)—

Pa3aen 4. CtpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB

o 3asiaHusl Ha COCTaBJIEHUE HAa3BaHUM OPraHM4eCKUX COECIUHEHUM 110 TPUBUAIBHON
WM MEKIYHApPOJHOW CUCTEMATUYECKOM HOMEHKIIATYPE;
1. HaszoBure  mnpuBencHHBIE HUXKE  YIIIEBOIOPOJBI 0  MEXKIYyHapOJHOU

Homenkiarype lUPAK:

CH; CH;
CII;—CH—CII;—C|,II— CH; CH;—CHz—(|3 — CH - CH,OH
(|ZII3 (|3H3 (|3H3
CH; - CH; CH; - CH; CH;
CH; —(|3 - (|3 — CH-CH:-CHs CH; - (|3 — CH - CH; - CH, - COOH
(|2II3 l:l I3 (|3I13 (|3H3

2. IlpuBenenHOMY HIDKE YIIIEBOJIOPOIY AaiTe Ha3BaHue o HoMeHKIatype [UPAC, ykaxute
CKOJIbKO TEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUYHBIX aTOMOB yIJIepOJa CONEPKUTCS B
ankaHe. lM3omepoM Kakoro yrieBoJopoJa HOPMaJbHOIO CTPOEHMs SBISIETCS JJaHHBIM
yrneBgnopoz[? Hanummre ero gpopmyy.

0)
CHy-CH; CH;-CH;
H4C~CHy CH H,C~CH-C—CH,
| |
CH,-CH-CH, H,C~CHy ' CH,CHy

CHy

3. Hamummre cTpykTypHbIe (POPMYIIBI COEIMHEHUH M0 X Ha3BaHUAM: a) 2,5-
JTUMETUIITeKCeH-3;
0) 2-MOHOMETHII-3,5-TUIPONUITHOHAH; B) 2,5
- TUMETHT - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOpPreKcaHoBasi KUCI0Ta;



n) 2 - aMmuHOOyTaH.

4. HanummuTe cTpyKTypHBIE (POPMYIIBI BCEX COCTMHEHUN COCTaBa: HA30BUTE MOTYYCHHbIE
COETMHEHUSI.

a) CeHuio; 0) CsH11OH; B) CsH11NOo.
° 3amaHust HAa COCTABIICHHUE MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (OPMYIIT

OpraHn4€CKUX BEIIECCTB OTACIIbHBIX KJIACCOB.

5. Hanummre mosiHbIe U COKpAICHHBIE CTPYKTYpHBIE hopMyIsI . 2,2,3,4-

TeTpaMeTUINCHTaH 2,3,6-TpuMeTnin-3-3TUirenTal
2,5-nuMmermirekces-3; 2-MOHOMETHII-3,5-TUTTPOITMIIHOHAH;

2,5 - TUMeTHI - 3-HUTPOTEKCaH; 2,3-TUXJIOpPreKCaHoBas KUCJIO0Ta; 2 -
aMHUHOOYTaH. 4 - MeTUIUHTEH-3 2,2-TUMETUI0YTHH -3

6. CoctaBbTe CTPYKTYpHBIE (DOPMYJIIBI TPEX ATKHHOB, KOTOPBIE H30MEPHBI 2
MeTunOyTaaueny-1,3./[aiite uM Ha3BaHUS.

® 3anaud Ha ONpeIeTICHUE MPOCTEUIeH POPMYITBI OPraHMYECKON MOJICKYJIIBI, UCXOIS U3

3JIEMEHTHOTO cocTasa (B %0).

1. KakoBa ¢opmyna coenmHeHus, B KOTOpOM MaccoBas Aois Kamus paBHa 0.565,
yraepoaa — 0.087, kucmopoma — 0.348?

2. BoiBemure mpocreiimyio  (OpMYIy COEGIMHEHHs, €CIM H3BECTEH €ro
3JIEMEHTHBIN COCTaB:

a) yranepoaa 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)

6) kampius 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) Hatpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopona 0.4270

(42.7%)

3. Haiinure MonekynspHyio GOpMyIy COeIHMHEHHs a30Ta ¢ BOAOPOIOM, ECIIH MaccoBast
J0JsT BOJIOposia B HeM paBHa 12.5%, a oTHocuTeNnbHas TUIOTHOCTH ITAPOB 3TOTO BEIIECTBA MO
BOJIOpOly paBHa 16.

4. Tlpu cropanum 3,636r BemecTBa 00pasyercs 8 I' yriaeKucaoro rasa u4,3632 r u BoJbL
Macca 1 monb naHHoro BemiecTBa paBHa 60r. YCcTaHOBUTH MOJEKYJISPHYIO (OPMYIy J1TaHHOTO
BEIIIECTBA.

Pazngen 6. PacTBopsl
3agaun Ha IPUTOTOBIIEHHE PACTBOPOB.
2. Onpezienute, CKOJILKO IPaMMOB BEIECTBA HYKHO JUIsS PUTroToBaenus 25 ma 10 M pactsopa
THJIPOKCUIA HATPUS.
Otset: 10T
3. Onpenenure, CKOIBKO T' BOABI HEOOXOAMMO MpHOaBuTh K 45 T pactBopa NaOH (0=6%),
YTOOBI NMOJIYYUTh KOHEUHBIH PacTBOp ¢ MaccoBoi noieit 1%.
4. Onpenennte MaccoBYIO JIONIO BENIECTBA B PACTBOPE, KOTOPKIi ObLI MOIYYeH MPUOABICHUEM
175 r KCI (®=20%) x 1000 T BOIBI
5. OnpeieauTe MacCoBYIO JIOJNIIO BEIIECTBA B PACTBOPE, KOTOPHIA ObLI IOJTyYeH MPHOaBIeHHEM
30 r Na2CO4 x 1000 T BoABI



4.4. 3ananus J1a00paTOPHBIX padoT

OO6opynoBanue JiapopaTopun u padounx MecT JIa0OPATOPHHM: MEH3YPKH, ITHIICTKH-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JYIIbl, MPEAMETHBIE U MOKPOBHBIE CTEKIIA, IJIAHIIETH IS
KaleIbHBIX peakiuii, QUIbTPOBAIIbHAS OyMara, MPOMBIBAIKH, CTEKIISIHHBIC MPOOUPKHU, PE3UHOBBIC
npoOKku, (QoHapHKU, HAOOP PEaKTHUBOB, CTCKJISHHBIC MAJOYKH, IITATUBBI AJI1 MPOOUPOK; MEpHBIE
UWIMHIPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JeNUTeNIbHble unHaprueckue (50-100 mi), cTynku c
NecTUKoM, (ap(opoBbie YaIIKH, MUHUETHI, (QUIBTPHI OyMakHble, BaTa, Mapisi, 4acoOBBIC CTEKIa,
ANEKTPOIUIUTKH, Ja0OpaTOPHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIUYKH, MPUOOP AJS MOIy4EHUs
ra3oB (Win npoOupKa ¢ ra300TBOAHON TPYOKOIl), IepKaTenu sl MPOOUPOK, CKISIHKH ISl XpaHeHUS
PEaKTHBOB, pa3AaTo4yHbie JOTKU; xuMuuyeckue crakanbl (50, 100 u 200 mun); mimarenu; MUHLETHI;
TUTEJIBHBIC IIUIIIBI; CEKYHIOMEPHI (TaiiMepsl), MepHbIe podupku (Ha 10-20 M) 1 MepHBIE KOJIOBI
(25, 50, 100 m 200 mu), BomssHast OaHs (UM TEPMOCTAT), CTCKJISHHBIE MAJIOYKH; KOHUYECKHUE KOJIOBI
st tutpoBanusa (50 u 100 mu1); MHAMKATOPHBIE TMOJOCKU JJsi omnpenenenuss pH u cranpapTHas
MHMKATOpHAS IIKaJa; YHUBEPCAIbHBIM UHAUKATOpP; numeTku Ha 1, 10, 50 mn (unu qo3atopsl Ha 1, 5
u 10 i), Gropetku A TuTpoBanus, MeauimuHckue mmnpuiel Ha 100-150 mut, mabGopaTopHble W/nim
aHAIUTUYICCKUE BeChl, pH-MeTphI, CymmabHbIN Kad, U 1p. 1adopaTtopHOe 000pyIOBaHUE.

Pa3nen 1. OcHoBbl cTpoeHus BeuecTBa Jlaboparopras pabota «Ilopsgok paboTsl B 1aboparopuu
xumun. Texanka 6e3onacHocTd. JlaboparopHast mocyaa»

Ha3sanue TeMEbI Tema 1.1.
CTpoeHre aTOMOB XMMUYECKHUX JIEMEHTOB U MPUPOa
XUMHYECKOU CBS3U.

Pe3yabrar 00y4eHus BBIOIHATE MONHBIN LUK YKCIIEPUMEHTAIBHOIO
MCCIIeJOBaHUSA C COOIIOIEHNEM IpaBuUII
0e301acHOro oOpaleHus C  BEIECTBAMHU u

mabopaTOpHBIM 000pyI0OBaHUEM

OO01IMe KOMIETEHIIUN OK 01




Bormpocsl, paccmaTpuBaeMble Ha 1TaOopaTOpHOU padoTe.

1. Texnuka 6€30MaCHOCTH ¥ MEPHI IIPEAOCTOPOKHOCTH

2. OO6mue npapuia paboThl B XUMHYECKOH 1a00paTopuu 3 .
Oxa3aHue rnepBoi MOMOLIH B JIaOOpaTOpUHU

3. Xumuueckas Hocyza u 1abopaTopHoe 060pyI0BaHuE.

CrexistHHas TIOCy1a 00IIEr0 Ha3HAYCHHS

6.
/. ®apdoposas nmocyna
8

Mephas nocyna

Pa3nen 2. Xumnueckue peakuuu JlaboparopHas padota "THITBI XUMHUYECKUX peaKIuii'”.

Ha3BaHnue TeMEI

Tema 2.2.
DNEKTPOTUTHYECKAS JUCCOIUAIUS M HOHHBI 0OMEH

PesynpTaT 00yueHus

VccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOTHBIX
1 00pa3yIOIINXCs BEIIECTB) U MPU3HAKOB XUMHUECKUX
peakiuii. [IpoBeieHre peakiuii HOHHOTO OOMEHa,
OIpeieTICHUE CPeibl

BOJIHBIX PACTBOPOB

OO01me KOMITIETEHIINN

OK 01 OK4

Bormpocs! muist nonycka k 1abopatopHoii padote

a) chopMynHpyiTe 11eb MIIAHUPYEMOTO SKCIIEPUMEHTA

1. TIpu kakuX ycJIOBUAX BO3MOKHBI HEOOPATUMbIE PEAKIIHH?
2. Bo3moskna nu peakuus: HC1 + KOH = H20 + KCI

3. 3amuIInTe THIIBI XUMHYECKHX peaKHI/Iﬁ 1O UMCIOIINMCH KHaCCI/I(I)I/IKaI_II/ISIM.

4. Jlonummre peakuuro: ZnClz + NaOH =? + 7 . Ilouemy BO3MOKHa 3Ta

HeoOpaTumas peakius’?

5.3aHI/II_HI/ITe HCO6paTI/IMy'IO PCaKInIo, KOTOpasa NPOTCKACT C BbIITAJICHUCM OCaaKa.

[IpoBenenue onbIToB

OO6opynoBaHue U ocyaa

PEaKTUBBI

CTeKJIsTHHbIE TPOOUPKHU

pactBOp Tuapokcuaa Hatpus (NaOH),

PactBop consanoit kucnotsl (HCI)

PactBop cynedara meau (1) (CuSOa)

PactBop kap6onata Hatpus (Na2CO3)

PactBop cynedara maraus (MgSO4)

PactBop xmnopuma xenesa (111) (FeCls)




AJITCOPUTM MIPOBEJICHUS onbITa |

Bonpocs! u 3aganus

OnpIT 1. Peakuuu, uaymmue ¢
o0pa3oBaHueM 0CaaKa.

[IpoOseMHBIH OTIBIT.

Hanetite B Tpu mnpoOupku mo 2 Mo
pactBopa xiyopuma kenesa (lll), cynbdara
Marausi, cyibdara Mmeau u nprudaBbTE B KAXKIYIO
[0 TAKOMY K€

KOJIMYCCTBY LICIIOYH.

Yro BBI HaOIOMAETE?

Kakoii iBeT uMeroT oOpa3oBaBIIrecs 0caaku?
CocTaBbTe ypaBHEHHSI COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKLUM.

CpaBHHTE IBET OCAIKOB

Ocalku COXpaHsUTE 10 CIEAYIOIIErO
OIIbITA

AJITOPUTM TIPOBEJICHUS OTIbITA 2

BOHpOCLI H 3aaHuA

OnpiT 2. Peakunu, naymme ¢ o0pazoBaHueM
120010 IJIeKTPOJIUTA

K monydeHHBIM B TpPEIbIIYIIEM OIBITE
ocaJikaM THAPOKCHUJIOB JKeJie3a, MarHus U Meau
MPUJICUTE PACTBOP COJITHOM  KHUCJIOTBI IO
[OJTHOTO UX PAaCTBOPEHHUS.

CocTtaBpTe  MOJNEKYJSIpHBIE UM  HOHHBIE
YPaBHEGHUS  COOTBETCTBYIOIIMX  PEAKIUH.
OObsicuuTe HAOMIOmMaeMble W3MEHEHHA B
npoOupKax.

AJNTOpUTM IIPOBEJEHUS ONBITA 3

BOHpOCLI " 3aJ1laHUA

OnoIT 3.  Peakuumu, uayumme C
o0pa3oBaHueM rasa.

K pactBopy kapOoHaTa HaTpus NpHIICHTE
OCTOPO’KHO PACTBOP COJITHON KUCIIOTHI.
OO6parute BHUMaHUE Ha BbIJICJICHUE
rasa.

OOBsACHUTE BBIIEICHHUE Ta3a.
CocTaBbTe MOJEKYJISPHbIE U HOHHBIE
YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUI.

O6paboTKa pe3ynbTaTOB:

1. HpoaHaJ]I/IBI/IPOBaTL MOJYUYCHHUEC COOTBCTCTBYIOINX PE3YJILTATOB TUIIAM

XUMHYECKUX PEAKIIUH.

2. CdopMymupoBaTh € 0OIIHMii BBIBOJ 06 0OMEHHBIX PEAKIHMAX, HIYIIMX 0 KOHIIA

Paznen 3. PactBopsl JIaboparopras padota "[Ipurorosienue pactBopos".




Ha3BaHne TeMbl Tema 2.2. DneKTpoIuTHYECKAs TUCCOLUALNS U
MOHHBIA 00MEH

Pesynbrar 00y4eHus HccnenoBath GU3NKOXHUMHUYECKHE
CBOMCTBA HCTUHHBIX PACTBOPOB
OO0LIMEe KOMIIETEHIIUU OK 01 OK2

Bonpocsr muist momrycka k maboparopHoit pabore

1 Hatb onpenenenre KoHIeHTpauu. CrocoObl BhIpaXKeHUS KOHILIEHTPALIUK PACTBOPOB.

2 Uro Takoe coybBaThl 1 ruApaThi? Ha kakom 3tamne pacTBOpEHUs: OHU 00pa3yroTCs?

3. UYro Ttakoe pacTBopuMOCcTh? OT Kakux (PaKTOPOB OHA 3aBUCUT?

4 Kaxkyro maccy cynbdara kanus 1 Boabl Hago B3sTh uist mpurotoBieHus 300 rpammos 20%
pactBopa?

5. CKOJIBKO ~ TpaMMOB  BOJIbI  COJIEPIKHUTCS B 200 r 40%-soro  pacTtBOpa

IIOBapeHHOi conu?

[IpoBeneHue ONbBITOB:

OO6opynoBaHue U ocyaa pEaKTUBBI

Crakan 600Mn pacTBOp XJIOpUIA HATPUS

CrekiisiHHas najlouka PactBop kapboHara HaTpus

Becsl TexHn4eckue PactBop xsopuaa xanus

Hunuaap 250 mn PactBop ruapoxapOoHara HaTpus

apeoMeTp PactBOp cynbaTa Maraus
PactBop xsopuna Gapust

AJITOPUTM TIPOBEICHHUS OTbITa | Bomnpocs! u 3aganus

OmnpiT 1.I1puroroButs 500 2 4% pacTBopa
XJI0pHAa KaJus

[TpoOneMHBI OTBIT. [IpuroroBbte pactBop I[IpoBepsTe
PaccuuraiitTe Maccy HaBECKM M BOJIBI MJIOTHOCTBL pacTBOpa
B3BechTe HaBECKY. PaccuuTaiite aOCOMIOTHYIO OIINOKY
PacTBOpHTE HABECKY B BOJIC. PaccunraiitTe OTHOCUTENBHYIO OIIHOKY
ITIpoBepbTe KOHIIEHTPALIHIO
IPUTOTOBJIEHHOTO pactBopa, U3MEPUB

MJIOTHOCTH C ITIOMOMIBIO apeoOMETpPa

O6paboTka pe3ynbTaTOB:
1. Tlpoananu3upoBatk MoTy4eHHE COOTBETCTBYIOIIUX PE3YILTATOB

2. PaccunTaiiTe aGCOMIOTHYIO H OTHOCHTEIBHYIO OIIHOKH
3. ChopmymupyiTe BHIBOSI.

Pa3pnen 4. CtpoeHne U CBOMCTBA HEOPIAaHMYECKUX BELIECTB.

JlaboparopHas pabota «CBOHCTBA METAIIOBY.



Ha3saHnue TeMEbI

Tema 4.2. «PU3UKO-XUMUUECKHE
CBOMCTBA HEOPTaHUYECKUX BEIIECTBY

Pesynbrar 00yueHus

YcTranaBiaMBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKHX CBOMCTB HEOPIaHUYECKUX
BELIECTB OT CTPOEHUS AaTOMOB U MOJIEKYII, a
TaKXe TUIA KPUCTAJUINYECKOHN peIeTKu

OO0LIME KOMIIETEHIIUU

OK 01 OK4

Bonpocsr 1uist nomycka k maboparopHoit paborte

HaTB OIIPpCACIICHUC MCTAJLJIaM.

HazoBurte (1)I/I3I/I‘ICCKI/IG CBOMCTBa METAJIOB.

Kakue Metamibl B3auMOICUCTBYIOT C BOAON?

Crioco05b1 MOJIYYCHHU MCTAJIJIOB.

coONo bk owdE

Crioco0B! 3aIUTHI METAIIOB OT KOPPO3HH.

[IpoBenenue onbITOB

Kakue Metamibl B3auMOIEUCTBYIOT C KHUCIOTaMu?

Kax BSaHMOHCﬁCTBYIOT MCTaJlJIbI C paCTBOpaMu COJICH.

UYro Takoe koppo3us MeTaiioB? Kakue ObIBalOT THIIBI KOPPO3HUHU.

O6opynoBaHue U ocyaa

PEaKTUBBI

CTeKJIsIHHbIE TPOOUPKHU

HaTpUH METaJUINYECKUN

CIIMPTOBKA

MarHum

nepKaTenb

Menb

OKCHJ CBHHIIA

oxcu xenesza(Il)

OKCHUJ Meau

KHCJI0Ta CE€pHaA

Kucnora consnas

ANTOpUTM IIPOBEJEHUS ONBITA |

BOHpOCLI " 3aJ1laHUA

OnslT 1. OTHOIIIEHHE METAJUIOB K BOJE.

[TpoOreMHBIH OTIBIT.
B mmpokuii crakaH HajenTe BOJIBI U
MOJIOKUTE KyCOUEK HATpUs WIN KA.
Jlob6aBbTe pacTBop 3

B Karicjin

(denondranenna.

Yro BBl HAOMOHAETE?

Kax Bener ce6s natpumii? Kakoii ra3
BBITIEIIACTCS?

OTMeThTE IIBET PacTBOpPA MOCIIE J00ABICHHS
¢benondranenna.

CocTaBbTe ypaBHEHHE PEAKIUH.




B dereipe mpoOMpKH MOJIOKUTE IO
KYCOYKY MarHus, aJIIlOMUHUS, J)KeJle3a U MEIU U
IIPWIEHTE HEMHOI'O BOJBI.

Harpeiite pacTBOpBI Ha CIIUPTOBKE.

OO0BbsicHUTE HAOMIOaeMbIE N3MEHEHHUS B
npooupKax.

CocTaBbTe MOJICKYJSPHBIC U HOHHBIC
YPaBHEHHUS COOTBETCTBYIOIIHUX PEAKIIHH.

IAJITOPUTM IIPOBEJICHUS OIIbITA 2

Bomnpocs! u 3aganus

OnpiT 2. OTHouIeHHe
KHUCJI0TAM.

METAJJI0B K

[Tonoxute B TPOOMPKH METauIbl MarHwus,

Yro BBI HaOIOMAETE?

mmatenst okcuzasl ckenesa (), menu, cBunIa.
Conepxxumoe
npoOupok B30oTAlTE.

AITIOMUHUS, JKeJie3a U MEAU U NPUJICHTE K HUM | OTMeTbTe M3MEHCHHe Bera
pacTBOp COJSHOW KUCIIOTBI npo6UpKax.
CocraBbTe YpaBHEHUS
COOTBETCTBYIOIINX PEAKIIMII.
AJITCOPUTM TIPOBEJICHUS OIbITA 3 Bomnpochl 1 3aganus
OnpIT 3. OTtHomenune OKCH/I0B
MEeTAJLJIOB K KHCJI0TaM.
B tpu npoOupku HaneiTe mo 1 mi pactBopa [Uto Bl HaOmr012€TE?
CEPHOM KHCIIOTBI M J100aBbTE HAa KOHYHKE OtrmeTbTe U3MCHCHHC aBeTa
poOUpKax.

CocraBbTe YpaBHCHUA
COOTBECTCTBYIOIIINUX peaKHI/Iﬁ.

O06paboTKka pe3ynbTaTOB:

1. TIpoananusupoBaTh MOTy4EHHbIE PE3YIBTATEL

2
3.
4.
5

CdopmynupoBath BHIBOJ 0 00 OTHOIIIEHUH METAJIIOB K BOJIE.
CdopmynupoBaTh BBIBOJ 00 OTHOIIEHUHU KUCIOT K METaJJIaM.
CdopmynrpoBaTh BBIBOJ 00 OTHOIIIEHHWU OKCHJIOB METAJIOB K KHUCIIOTaM.

. ChopmynupoBaTs oOmIHI1 BBIBOA 00 OOMEHHBIX PEaKIUAX, UAYIINX JO KOHIIA

Pa3nen 4. CTpoenne u cBOIiCTBa HeOPraHM4YecKuX BemecTs. JlaboparopHas padora
«XapaxTep IUCCONMAINY PA3INYHBIX THIPOKCHOB.

HazBanue TeMbl

Tema 4.2. «PUUKO-XUMHUUECKHE
CBOMCTBA HEOPTaHUUYECKUX BEIIECTBY

Pesynbrar 00yueHus

YcranaBpiauBaTh 3aBUCUMOCTD (I)I/I3I/IKO-
XHMHYSCKHUX CBOHCTB HCOPTaHUYCCKUX

TaK>XK€ THUIIa KpHCTaHJIHLIeCKOfI PEIICTKU

BCIICCTB OT CTPOCHUA aTOMOB U MOJICKYJI, 4




‘O6HII/I6 KOMIIETEHIIU ‘ OK 01 OK4

Bompocsr quist nomycka k 1abopatopHoii padote

1. U3 pannwix Bemects Boibepute kucaotsl: NaCl; Cu(OH) 2; HNOs; Na2SOs; H2COs.
2. 3akoHuuTe Npeiokenne: KUciaoTsl 3TO 31eKTPONIUTHI, . ..
3. 3akonuute peakuuio: NaS + HNO3 =? + ?

4. Hanmmure ypasaenus nucconuanuu kucinot: HoCOs; HaS. 5. Kakue
WH/IMKATOPBI YKa3bIBAIOT HA KUCIIYIO CPEILy pacTBopa’?
6. OcymectBute npeBpaiienne: SOz — SO3 — H2SOs — NaxSO4 7 .Kakue
OCHOBAHUSI OTHOCSATCS K pACTBOPHMBIM OCHOBaHHSIM?

8. U3 nanueix BemecTs BeiOepute ocHosanus: NaCl; Cu(OH)z; HNOs; NaOH; H2CO:s.

9.HanummTe GopMyIIbl CIEAYIOMUX OCHOBAHMIA: TMAPOKCH L KAIMS, THAPOKCH]] MATHUS,
rugpokeu xkenesa (I1), ruapoxcun sxenesa (11).

10. Hanumure ypasHenus aucconuanuu ocHosanuii: Fe(OH)s; Cu(OH):2

11. Kakue uHAMKATOPBI yKa3hIBAIOT HA ILENOYHYIO CPENy PACTBOPA OCHOBAHHIA?

[IpoBenenue onbITOB

OO6opynoBaHue U ocyaa pEaKTUBBI

CTeKISTHHBIC POOUPKHU pactBop constHor kucnotel (HCI)

CIIUPTOBKA pPacTBOp YKCYCHOU KHCIIOTHI
(CH3COOR),

nepIKaTesib pactBop xsopuna nuHka (ZnClp)

pactBop cyibhara maraus (MgSOas),

pactBop ruapokcuna Harpus (NaOH),

pactBop (peHondranenHa

pacTBOp JaKMyca

PacTBOp METUIIOBOT'O OPaHXKEBOT'O

AJ'IFOpI/ITM MMPOBEACHU: OIIbITa 1 BOHpOCLI " 3aJlaHUA

OnbiTr 1. CpaBHeHMe  XMMHMYeCKOi
AKTHBHOCTH KHCJIOT

[TpoGneMHBIi ONBIT Uro BeI HaOm01aeTe?

Kaxkoii ra3 Bergensercs

CpaBHHUTE MIHTEHCUBHOCTh BbIJIEJICHUS ra3za
Hamummre MonexkynspHble U HOHHEIE

HajelTe B IpOOUPKHU 110 2 MJI PACTBOPOB KUCIIOT
1 100aBbTE KyCOUKHU IIUHKA

YpaBHEHUS PEAKIIUM.




AJITCOPUTM TIPOBEJCHHUS OTIbITA 2

Bonpocs! u 3aganus

OnpIT 2. Xapakrep
PJIEKTPOJITUTHYECKOH TUCCOHATNHU
rUAPOKCUIOB

[TpoGeMHBI# OIBIT

B nBe mpobGupku BHecute mo 10 kamenb
pactBopoB: B nepByo — ZNnClz, Bo BTOpyo —
MgSOs u B kaxayro npoOupKy 100aBbTe 1O 3
Karm (10 oOpa3oBaHMs OCAaJKOB) pacTBOpa
memnoun NaOH. Ocanku pasnmenute Ha JBe
94acTH, K OJHOHM 100aBbTE PAacCTBOP KHCIOTHI
HCI, k apyroii yactu — pactop menoun NaOH
(M30BITOK, 710

pacTBOpEHUS OcajKa).

Yro BBI HaOIIOMAETE?
Ompenenure XUMUYECKUN
00pa30BaBIIMXCS TUAPOKCUIOB.
B kakux ciayyasx pacTBOpuiICs 0CaloK?
OcCHOBHBIMU WIn aM(pOTEepHBIMU
CBOWCTBaMH 00J1a/1a10T TUAPOKCHIBI

XapakTep

CocraBpTe cXeMy BO3MOKHBIX
YPaBHEHUH pEeaKLUi,

IIpuBenure  ypaBHEHMs  JUCCOLMALNU
TUIPOKCHUIOB.

AJropUT™M IPOBEJEHUS ONbITA 3

Bomnpocs! u 3aganus

mo0aBbTE B IEPBYIO | Karuiio JaKkMyca,

BO BTOpYIO — 1 Kammto heHondranenna,

B TPEThIO — | KaILIF0 METUJIOPaHKA.

5. B Tpu nmpobupku no6assTe 1Mo 8 - 10

HCI u
BHecUTE 1O | Kare pacTBopa JaKmyca,

Kareib COJSIHOM  KHUCIIOTBI
MeTHIIOpaHika, heHonTanenHa.
3. B unictble Tpu npoOupKH HajeuTe mo

8 - 10 NaOH. B

MEPBYIO BHECUTE | KaIlIIO JIaKMycCa, BO

KaricJib oIea04Yu

BTOPYIO — | KaIlIro METHIIOPAHIKa, B
TpeThio — 1 kamo dpeHondrasenta

OneIT 3. Kucio0THO-0CHOBHBIE
WHIAHUKATOPbI
4. B tpu npobupku waneiite 10 - 15 Uro BbI HaOmo1aeTe?
KaIlellb JTUCTUIUTUPOBAHHOMN BoAbl ¥ | OTMEThTE U3MEHEHUE OKPACKU

HWHIUKATOPOB B BOJIC
OTMETbTE N3MEHEHHE OKpacCKu
HHIUKATOPOB B KHUCJIOTC
OTMeThTE H3MEHCHHE OKpacCKu
WHJAUKATOPOB B LICJIOUN

O06paboTKka pe3ynbTaTOB:

1. Mpoananu3upoBaTh MOTy4EHHBIE PE3YIBTATEL

2. ChopMyIupoBaTh BBIBOJ O XUMHYECKOH aKTUBHOCTH KMCIIOT

3. CpopMyMpoBaTh BBIBOJ O XapaKTePe MOTyIEHHBIX THAPOKCUIOB.

Pasnen 4. Ctpoenue U CBOMCTBA HEOPraHUYeCKUX BenlecTB. JJaboparopHas padoTa:

"N nentudukanus HeOpraHn4eckux BemecTB"

HazBauue TeMbl

Tema 4.3. «nentudukanus
HEOPTaHUYECKHUX BEIIECTBY




Pesynbrat 00ydeHus

I/ICCHeﬂOBaTB KauCCTBCHHLIC PCAKIIUN
HCOPraHNYCCKUX BCIUICCTB

OO01IMe KOMIIETEHIINN

OK 01 OK4

Bompocsr muist morrycka k mabopatopHoit pabore

1.Kaxkue PE€aKu Ha3bIBAOTCA Ka4yeCTBESHHBIMH?

2. Jlaiite onpe/eieHne aHHOHAM.
3. 3akonunte peakuuro: NaS + HNO3z =? + ?

4, Hanummre Ka4eCTBEHHYIO PEakiiio Ha KapOoHaT-uoHbL. 5.Kak

MO>KHO OOHapY>KUTh XJIOPUJI-UOHBI?

IIpoBenenue onbITOB

O6opyaoBaHKe U TIOCY1a

PEaKTUBBI

CTeKkIIIHHBIE TPOOUPKHU

pactBop constHor kuciotel (HCI)

CIIMPTOBKA

pacTBop KapOoHaTa HATPHS

nepKaTesb

pacTBop xJjopuja dapus

pacTBOp CUJIMKATa HATPH,

pacTBOp XJIopuaa JINTUs

pacTBOp XJIOPHUAA HATPUS

pacTBOp XJOpHUAA Kalus

pacTBOp xJjopuaa dapus

pacTBOp XJIOpHuJa KaJlbIHA

pacTBOp XJIOPUAA CTPOHIUS

AJTOpUTM IIPOBEJEHUS ONbITa |

Bomnpocs! u 3aganus

OneiT 1. O0HapyxkeHHe KapOOHATOB M
rHAPOKapOOHATOB.

[TpoGieMHBIi OnBIT
Buecute B mnpoOupky 5 Kamenb pacTBOpa
KapOOHaTa HaTpusi W JOOABISAHTE MO KarsM
pacTBOp XJopuaa Oapus 110 0Opa3oBaHUs
ocaznka. K momydeHHOMY ocaiky 100aBbTe
HECKOJIBKO Karlelb COJISTHOW KHCIIOTBHI.

Yro BeI HaOM0MaeTe? Kakoii ras
BhIACgeTcsa? KakoB BUI M IIBET
OCaJIKOB.

Hanumire — MoneKyJsipHBIE

U HOHHBIC

YPaBHEHUS PEAKIIUH.

AJTOPUTM IIPOBEICHMS OIbITA 2

Bonpocs! u 3aganus

OnbIT 2. O0HapyXKeHHEe CHITHKATOB

[TpoGIeMHBII ONBIT

Buecute B mpobupky 5 Kkamenb pacTBopa
CHJIMKATa HATpUs U 100aBbTE PaBHBIA  00BEM
COJIIHOM  KHCIIOTHI.

UYepes HECKOJIBKO
MPOOUPKY BBEPX THOM

MHUHYT TICPCBCPHUTC

OO6®bsicHUTe HAOII01aeMbIe SIBJICHUS
OObsicHuTe, MoueMy popmyia kuciotsl H2SiO3
ABJISIETCS YCIIOBHOM

CocTtaBbTe YypaBHEHUS PEaAKIUA,




IAJITOPUTM IIPOBEJIEHUS OIbITa3

Bomnpocs! u 3aganus

OnpIT 2. O0Hapy:xeHHe AHHOHOB
BTOPOH AHAJIUTHYECKON I'PYNIIbIIO

[TpoGIeMHBII OBIT
Brecurte B mpobupky 1M pacTtBopa xJiopuaa
HaTpusi, OpoMHIa HATPHUs, HWOJHUIA Kalus,
¢dbropuna HaTpus M J100aBbTEC pPaBHBIA 00BEM
HUTpaTa
cepebpa.

Yro BBI HAOIIOMAaETE?
Kaxoro nsera Beimanu ocaagku? CocraBbTe
YpaBHEHUS PEaKLIU.

IAJITOPUTM IIPOBEJICHUS OIIbITA 3

Bomnpocs! u 3aganus

OnbiT 3. OKpawuseanue niameHu

B IECTh bapdopoBhIX TUTJICH
MMOMECTUTH 1o MIOJIOBUHE
MUKPOIIITATEIIS COCIMHCHU I JIUTHSA,
HaTpUS, Kajusi, KaJblMs, CTPOHIUS,
Oapusi. 3amuTh  coMM 10  TOJIOBUHBI
o0beMa TUTJICH  STWIOBBIM  CITHPTOM,
nepeMenaTh C IeIbl0  HEKOTOPOro

[PaCTBOPEHUS COEUHEHUI B CIIUPTE U
IIOJKE€Yb.

UYro BBI HaOMIOMaeTE?

OTMeTbTE LIBET IIAMEHH.
VYka3arb NpakTUUECKOE 3HAUCHUE
9TOrO OIIBITA.

O06paboTka pe3ynbTaToB:

1. TIpoanamusupoBaTh NOTy4EHHBIE PE3YIBTATHL.

2. CdopMyIHpOBaTh BHIBOJL O TIPOBEIEHHBIX KAUECTBEHHBIX PEAKIIUAX KATHOHOB.

3. C(l)OpMy.]'II/IpOBaTI) BBIBO/Jl O IMPOBCACHHBIX KAYCCTBCHHBIX PCAKIUAX aHUOUOHOB.

Pa3nes 5. Knunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peakuuii JlaGoparopuas padora «3yueHue BIUSHUS pa3InYHbIX (PAKTOPOB HA CMEIIEHUE

XUMHNYCCKOT'O PaBHOBECHU A

HazBanune TeMbl

Tema 5.
pa3IMyYHBIX GaKTOPOB

«3yueHue
Ha

BJIMAHUA
CMCIICHUC
XUMHNYECKOT'O paBHOBECUA

PesynpTaT 00yueHus

XapakTepru30BaTh BIUSHUE U3MEHEHUS
KOHIEHTPALIMH BEUIECTB, PEAKIINHU
Cpelbl U TEMIIEpaTypbl HA CMENIEHUE
XMMHYECKOTO PaBHOBECHSI

OO01I1e KOMIIETEHIINN

OK 01 OK4




Bompocsr myist momycka k mabopatopHoii paborte

1. Jlaiite onpenencHue CKOPOCTH PEAKIIMH.

2. Kaxue (pakTopsl BIUSAIOT Ha CKOPOCTh PeaKuu?

3. ChopmynupyiiTe 3aK0OH COXpaHEHHs EHCTBYIONIMX MacC.

IIpoBenenue onbITOB

O6opyaoBaHKE U TIOCYIA

PEaKTUBBI

CTeKkJIIHHBIE TPOOUPKHU

11 pactBOp THOCYIB(ATA HATPUS

CIIMPTOBKA

0,1 M pactBOp CepHOU KHCIOTHI

nepiKaTeib

[Tepmanranar kanus

IIlaBenmeBast KUCIOTA,

pactBop xmopu xenesa (11I)

pacTBopa pojiaHuIa KaJHsl

pacTBOp XJIopua Kajus

AJITCOPUTM MIPOBEJICHUS onbITa 1

BOHpOCLI H 3aaHuA

OIIbIT
pearupyonmx BellecTB HAa CKOPOCTh
XHUMHYECKOH peaKkuyu.

1. Bausinue KOHIIEHTPaluu

[TpoGneMHBbIit ONBIT

[IpuroroBuTh TpU pacTBopa
THOCYJb(dara
KOHILIEHTpauu. J[Jig 3Toro B Tpu cyxue

B
THpO6I/IpKI/I BHECTH: B IIEPBYIO —OMJI 1H

HaTpUs pa3IU4HON

\PacTEOpa THoCyNbpara HaTpus 1 10 ma
Bxmounts cexynaomep. B npoOupku 106aBuTh
o 6 M 0,1M pactBopa

CEPHOM KUCIIOTBHI.

Uro BbI HaOmo1aeTe?

[Io cexynnomepy U3MepUTh BpEMsI OT
MOMEHTa J00aBJIeHHs KHCIIOTHI J0 MOSBICHUS B
pacTBOpE 3aMETHOM OMaeCIEHIINI
Brniucars 3Hauenus B Tabnuiy OhopMuTh
pe3ysbTaThl HaONII0IEHUH B BUJE rpaduka

IATITOPUTM ITPOBEJICHUS OIIBITA 2

BOHpOCLI n 3aJaHUA

OnbIT 2. Bansinne TeMneparypsl Ha




CKOPOCTH XHMHUY€ECKOii peakiuu

Hanute B crakansl Ha 1/2 BBICOTHI BOAY: B
IIEPBBIM CTAKaH — BOJOIPOBOJHYIO, BO BTOPOM
— CM€ECh BOJOMPOBOJHON U ropsiaeit
(remnepatypa pomkHa ObiTh Ha 10°C BbIIE,
4YeM B MEPBOM CTaKaHe), B TPETUH — TOpsUyIO
(temnieparypa Ha 10° BpllIE, YeM BO BTOPOM
CTaKaHe).

B tpu npobupku Habpats mo 10 xamens
11 pacTBOpa THOCYNb(aTa HATPUS U OMYCTUTH
10 OJAHOM B CTaKaHBbI.

3aMepuTh TeMIieparypy B crakaHax. He
BBIHMMAsi  MPOOHMPKY C  THOCYIb(ATOM,
n00aBUTH B Hee | Karuto 2H CEpHOM KUCIOTHI U
WU3MEPUTH BpeMs IO CEKYHIOMEPY OT MOMEHTa
N00aBJICHHS] KUCIOTHI /0 MOSIBICHUS JIETKOM

ONAaJIECLICHIINH.
[ToBTOPUTH OMBITHI C PACTBOPOM THOCYIb(aTa
Y CEPHOU KUCJIOTOM IIPH JBYX JIPYTHUX

TEeMIIepaTypax.
[Ipou3BecT OTCUET BpPEMEHHM PEAKIUU IO
CEeKYHIOMEpPY, KaKk U B [I€PBOM

ciydae. Pe3ymbTaThl HaOMIOICHWIA BHECTH B
TadIMIy

O0BscHUTE HAOIIOMaEMBIE SIBIICHUS
OO0mbscHuTe, moueMy hopmyiia Kucaotsl HoSiO3
SIBJIIETCS YCJIOBHOM

CocTtaBbTe ypaBHEHUS PEaKIUi,

AJNTOpUTM IIPOBEJEHUS ONBITA3

BOHpOCBI " 3aJJaHuA

OIIBIT 3. Bausinme  KaTaaM3aTopa Ha
CKOPOCTb XMMHUYECKON peaKunu

B 1Be mpoOWpKHM TOMECTUTH HECKOJIBKO
karenb pactBopa KMnOs, 1M pactBOpa
LIaBEJIEBOM KHUCIOTBI M CEPHOM KHUCIOTHL. B
OHY U3 HUX Opocuth Kpuctasmuk MnSOa.
Yepes HEKOTOPOE BpeMsI OTMETHTh N3MEHEHNE

OKpAacKH pacTBOPOB B MPOOUPKe.

Uto BBI HaOMOHAETE?
YemaBnsaercs neépmMaHraHar KaJius B
ATOU peakiuu?

IATITOPUTM IIPOBEJIEHUS OIbITa 4

BOHpOCBI " 3aJaHuA

OIIBIT 4. CMemlienue XUMHYECKOT 0
paBHOBeCHsI IPY U3MEHEHNH KOHLIIEHTPAUM
BeIleCTB.

B xumunueckuii crakad gHanenre 20 Mit

ConocTaBbT¢ HHTCHCUBHOCTH OKpacCKHu




BO/bI U J100aBbTE MO 2 KaIUIM HACBHIIIEHHBIX
pactBopoB xusopuna xenesa (I11) n pactBopa
pomanuga  Kaima.  PactBop  pasmemars
CTEKJIIHHOU MAJIOYKON U COIEPKUMOE Pa3IUuTh
B 4 npobupku. OnHy U3 NpoOUPOK OCTABUTH B

MOJTYYCHHBIX PACTBOPOB C IIBETOM HCXOJHOTO
pacTBopa B KOHTPOJIBHOU MPOOUPKE.

Uro BeI HaOmoAaeTe? Pe3ynbprarsl

BHECHUTE B TaONHILY.

Jlatite 0OBsICHEHNS HAOIIOJaEMBIM SIBJICHUSIM.

KauecTBE KOHTPOJBHON (I CpaBHEHMS).

Buectn B IIEPBYIO IPOOUPKY
KOHIICHTPUPOBAHHBII

pacTBOp XJIOpHUJa JKele3a, BO BTOPYH —

HCCKOJIBKO KallCJIb HACBbIIICHHOTIO pacTBOpa
poaaHnuaa Kajus, B TPETbIO —
HCMHOTI'O TBEPAOT'O XJIOPpUIAa KaJius.

O06paboTka pe3ynbTaToB:

1. CoopmynupoBath BBIBOJ © XapaKTePe 3aBUCHMOCTH CKOPOCTH pEaKIUH OT
KOHLIEHTPALUH,

2. CdopMynupoBaTh BBIBOJ II0YEMY 3aBHCHMOCTH JOJUKHA BBIPAKAThCA HPAMOM IHMHHEH M
[I0YEMy B KadyeCTBE II€PBOM TOYKM 3TOM NIPSIMOM INPAaBOMEPHO HCIOJb30BaTh TOYKY Hadaia
KOOpJUHAT.

3. CdopMyupoBaTh BBIBOJ O BIMSHMH TEMIIEPATYphl HA CKOPOCTh PEAKIIHH.

4. Cdopmynuposars BeBOI 0 poar MnSO4 Ha CKOPOCTh XUMUYECKON PEAKIIUH.

Paznen 7. CrtpoeHume u cBoiicTBa oOpraHu4veckux BemecTB. JlaGopatopHas pabora

"[IpeBparieHrst OpraHMYeCKUX BEIECTB IPU HarpeBaHUM"

Tema 7.2. «CBoiicTBa OPraHNUYECKUX
HazBanue teMnl p

COETUHEHUN)

Pe3yibrar 06ydeHms VYcTaHaBnuBaTh 3aBUCUMOCTD (DPHU3HKO-

XHMHYSCKHUX CBOHCTB OpraHn4€CKuX BCIICCTB
OT CTPOCHUS MOJICKYII

OK 01 OK4

OO01IMe KOMIETEHIINN
Bomnpocs! st nomycka k 1abopaTopHoit padote

a) chopMynHpyITE 1ENh TUIAHUPYEMOTO KCIIEPUMEHTA
0) oOBsCHUTE, K KAKOMY KJIaCCy OPraHUYECKUX BEIIECTB OTHOCUTCS STUJICH; B)

O6’b}ICHI/ITe, KaKnuMH XUMHUYCCKUMH CBOMCTBaMH 06J13.,[[8.IOT BCIICCTBA

JAHHOTO KJracca, KaKW€  KA4eCTBEHHBIC peakuuu s UX  oOHapy)KeHUs

HCIIONB3YIOTCS;
I') OOBSICHUTE, KaK MOXKHO TIOJYyYHTh BEIIECTBA IAHHOTO KJIacca COSAMHEHUH B
1a00paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP ISl OTYUEHUS Ta30B;



€) TEePEeUUCIUTE OCHOBHBIE ACHEKThl COONIOACHUS TEXHUKH Oe3omacHocTH mpu pabdorte ¢ JIBXK
(3TUIOBBIA  CIHMPT), AarpecCUBHBIMU peareHTaMH (KOHIIEHTPUPOBAHHAs CEpHas KHUCJIOTa),
HarpeBaTeIbHBIMH MPUOOpaMHu (CITUPTOBKA).

IIpoBenenue onbITOB

O6opynoBaHue U Mocyaa pPEaKTUBBI

CTeKIsTHHBIC POOUPKHU KonnentpupoBaunsiii pactsop H2SO4
[[ITatuB a5t IpoOUPOK DTUJIOBBIN COIUPT

CrniupToBKa PactBop KMnOg4

Couuku bpomnas Bona

[lecok

IAJITCOPUTM MIPOBEACHUS OmbITa | Bomnpocs! v 3aganus

OIIbIT 1. Bausinue KOHIEHTPAIUu1
pearupyronmx BellecTB HAa CKOPOCTH
XHMHUYECKOH peaKkIuu.

1. Tlonyuuts  dTwieH  Aeruppatauueil 1. Yro npoucxoaut B npodupke? Uto
STUJIOBOTO  CIIUPTa, OOHAPYXHTh €TO, HaOmoaere?
M3ydHTD €ro CBOICTBA. 2. K KakoMy THITy XUMHYECKHX PEAKIMI

1.1. B NPOGUPKY HATHTE 2-3 MIT STHIOBOTO OTHOCATCS 3TH Tiporiecchl? Kak HazpiBaroTCs?

CIIMPTa U OCTOPOIKHO JI00aBUTH 6-9 M 3. Kak mensieTcs okpacka pacTBOpOB?
KOHIICHTPHPOBAHHOW CEPHOM KUCIIOTHI. 3aTeM Houemy?

BChINIaTh HEMHOT'O MPOKAJIEHHOT'O TecKa (I1eCOoK 4. KaxuM 1iaMeHeM roput STuieH?
WJIY MEJKHE KYCOUKHU NIE€M3bl BBOJSAT JIsl TOTO, Houemy?

YTOOBI IPEIOTBPATUTH TOTUKH KUIKOCTU MIPH 5. CocraBuTh ypaBHEHHs MPOTEKAIOMINX
KHUIIEHUH). 3aKpbITh IPOOUPKY MPOOKOH € IIPOLECCOB.

ra300TBOAHON TPYOKOH, 3aKpenuTh €€ B

IOTAaTUBE U OCTOPOKHO HAI'PETh COACPIKUMOC

npobupku (puc.1)




Brz KM‘O‘

-

1.2.  OcropoxHO, pABHOMEPHO HAIPEThH
CMECh.

1.3. B mpyryto npoOupky HajenTe 2-3 mi
pa30aBICHHOTO pacTBOpa MEpMaHTaHaTa
KaJIusi, ¥ TIPOITYCTHTE Yepe3 Hero ras.

1.4. B tperbto mpoOUpKy HAIUTH 2-3 M
OpOMHOI#1 BOJIbI, OITYCTHThH ra300TBOIHYIO
TpYyOKY [10 IHA 3TON MPOOUPKH U
MPOMYCTHTH Yepe3 OPOMHYIO BOIY
BBIJICJISTFOLUICS T'a3.

1.5. BbIHYTH ra300TBOJAHYIO TPYOKY U3
pacTBOpa M MOBEPHYTH €€ OTBEPCTHEM

KBEpXY, MOJ[)KEeUb BBIICTSIONIUINCS Ta3
(puc.2).

C:H;OH (3TK.TIO'
BBIH CIMPT)

H,SO,

O06paboTKa pe3ynbTaTOB:



1. TIpoananu3upoBaTh COOTBETCTBHE MOJIYUYECHHBIX PE3YIBTATOB CIIOCOOAM
MOJIy4EHUsI HEMPEIENbHBIX YIIEBOIOPOAOB psiia ATHIIEHA (akeHoB). CenaTh COOTBETCTBYIOUIHI BHIBO/.
2. CdhopmyaupoBarh BEIBOJI O (PH3HKO-XUMHYECKUX CBOWCTBAX STHIICHA.

3. CdopmynupoBars BEIBOJ O CITocobax 0OHAPYKEHHsI STHIICHA.

Pa3gen 7. CTpoenue u cBoiicTBa opranm4eckux BeuecTs. JlaboparopHas padora " CoiicTBa
CIupTOB "

Tema 7.2. «CBOMCTBa OpraHMYECKHUX
COCTUHEHUN)
YcTaHaBIHMBaTh 3aBUCUMOCTD (DU3HKO-

Hassanue TeMEbl

Pesynbrar 00yueHus
XUMHUYECKUX CBOMCTB OPraHUYECKHUX

BCHICCTB OT CTPOCHU MOJICKYJI

OO01I1e KOMIIETEHIIUN OK 01 OK4
Bormpocs! muist nomycka k 1abopatopHoii padote

1. Knaccuduxamus ciupTos.
2. C NoMoIIbI0 KAKOTO PEaKTHBA MOYKHO Pa3JIM4UTh STUIOBBINA CIMPT ¥ TIHIEPUH?
3. Tonyuurs C2HsONa MOXKHO B3aUMOJICHCTBHEM STaHOJIA C:
1. Na 2. NaOH 3. NaCl 4. NaH
4, Hanummre KaueCTBEHHYIO PEAKIMIO Ha CIIOKHBIE CIIUPTHI.

5. T'uuepuH OTHOCHTCS K KJIACCy COEIMHEHMIA:
A. OgHOAaTOMHBIE CIUPTHI b. IIpocteie a¢upsr B.
MHOroaToMHbIE CIUPTHI I'. Anpneruasl

6. IMepesox C2Hs — CoHsOH ocymecTsisieTcs peakiueii:
1. T'unaparanuu 2. 'mapupoBanus 3. deruaparanuu 4. T'openust
/. HanummuTe CTpyKTypHBIE (POPMYIIBI COSIMHEHHIA;

1. 3-mermnmenTanona-2, 2. 2,4-qumetnn- 3-3THITEKCAaHOIa-2

8. Hanumure Bce M30MephI TekcaHona-5
[IpoBenenue onbITOB

OO6opynoBaHue U ocyaa pEaKTHBBI
CTeKJIsTHHbIE TPOOUPKHU M30aMUJIOBBIM CIMPT
CIIMPTOBKA TIMLOCPHUH
nepKaTellb copour

STUJIOBBIA CIIUPT

pactBop ruapokcuaa Hatpust (NaOH),

pacTBOp MepMaHraHaTa Kajus,

pactBop cyibdara Meau

BOJIA




IAJITOPUTM IIPOBEJIEHUS OMbITa 1

Bomnpocs! u 3aganus

OnpiT 1. U3yuyeHune pacTBOPUMOCTH
CIMPTOB B BOJIe.

B dyerbipe  npoOupku  momectute
HEOOJIbIINE KOJIMUECTBAM CIIEAYIOMINX CIUPTOB!
STUIIOBBIH, U30aMHJIOBBIH, TIIMLIEPUH U COPOUT.
Jlo6aBpTe K HUM 1O | MJI BOABI M XOPOILIO

BCTPAXHHUTC.

Onumure arperaTHoc COCTOsIHUC CIIMPTOB

Onuiunre 3amnax
OnuiuTe pacTBOPUMOCTD B BOJIE CITUPTOB

[Toyemy y ciupTOB pa3Hasi paCTBOPUMOCTb B
Boje?

AJropUT™M IIPOBEIEHUS OIBITA 2

Bomnpocsl u 3aganus

M bIT 2. Oxkucienue JTAHOJIa

PACTBOPOM NMEPMAHTaHATA KaJWsl.

[1poOneMHBIi OTBIT

Yro BBI HAOITIOMAETE?

B mnpoGupky mnameiite 1 M sramoma, | [lodemy  obGecuseunBaercs pacTBopa
nobGaBeTe 1 M pazbaBineHHOro pacTBopa | [ICpMaHraHarta Kajius
MepMaHraHaTa Kaius u 1 mMi1 pactBopa cepHoil | Onummre 3anax pacTBopa.
K1CIOThl. CMECh BEILIECTB IIepeMeIIaiTe. Hanummre ypaBHEHUE peaxkuuu
OKUCJICHUS STaHOJIA.
AJTOpUTM IPOBEJEHUS ONbITa 3 Bonpocs! n 3ananus
OnbIT 3.  KommiekcoodpazoBanue
MHOT0ATOMHBIX CHHPTOB
B mpobupky nHaneiite 3 wmim pactBopa | UTo Bbl Habmogaere?
NaOH u 1 mn pactBopa CuSOs, momyderHsrii | Pe3yabTar cpaBuure.
0CalloK pasjenuTe Ha TpU 4acTH. Jlo0aBbTe K B kaxoii  mpobupke pacTBOpHIICA
ocaaky mo | M B omHy mpobmpky Bomsr, B | [O1y0oit ocanox Cu(OH)z?
Npyryio TémHo-cununi LBET pacTBopa B
- 3TaHOMa, B TPETbIO — ruiepuHa. Cofepkumoe | TPOOMPKE C KAKIM BEIIECTBOM?
MPOOUPOK SHEPTMYHO BCTPAXHUTE. . Hanuuiure ypaBHCHHE pearnn

obpazoBanus Cu(OH)>
HanwumuTe ypaBHEHHE peakiuu 0O0pa3oBaHHUS
KOMITJICKCHOW COJIM TIIHIepaTa ME/IH.

O6paboTka pe3ynbTaTOB:




1. [Ipoananu3upoBaTh NOJyYEHHBIE PE3YIBTATHI.

2. CdhopmynupoBaTh BEIBOJ O (PU3HKO-XUMUIECKIX CBOMCTBAX CIIUPTOB
3.ChopmynupoBaTh BBIBOJI KAYECTBCHHBIX PEAKIUSIX CITUPTOB.

Pa3nen 7. CTpoeHne u cBOWCTBA opraHuveckux BeuecTB. JlaboparopHas padora " CBoiicTBa
KapOOHOBBIX KHCIIOT "

Tema 7.2. «CBOMCTBa OpraHMYECKHUX
COEIUHECHUIN»

Hassanue TeMEbl

Pe3y.]IBTaT O6y‘ICHI/I5I VYcranaBiauBaTh 3aBUCUMOCTD (1)I/I3I/IKO'
XHUMHYECKHUX CBOHCTB OpraHn4C€CKuX BCIICCTB

OT CTPOCHUS MOJICKYII

OO0LIMEe KOMIIETEHIIUU OK 01 OK4

Bompocsr 1yist momycka k nabopatopHoii pabote

1). Kakue BemiecTBa Ha3pIBatOT KAPOOHOBBIMH KUCIOTaMU?
2. Hanuimmte CTpYKTYpHbIE (POPMYJIbI CIIEAYIOIIUX KUCIIOT:
a) 2-3Tui0yTaHoBask KUCIIOTA, 0) 2,2-TMMEeTHUIITPOIIOHOBAS KMCIIOTA B)2-
METHJI-3-TIPONNI-3-3THIIN€KCaHOBast KMCIIOTa.
3. Hanumure ypaBHEHHE 3IEKTPOIUTHIECKON UCCOLMAIMM YKCYCHOM KHCIIOTBI.
4, Ot 4ero 3aBUCHT PACTBOPUMOCTH KaPOOHOBBIX KUCIIOT?
IIpoBeneHue onbITOB

O6opyaoBaHue U ocyaa PEaKTHBBI

CTeKkJIIHHbIE TPOOUPKU OeH30liHas KUCI0Ta

CIIMPTOBKA YkcycHas Kuciora

nepKaTelb pactBop QeHondTanenHa
CTCKJISTHHBIE TTAJI0UKa, MarHui

MpoOKa ¢ ra300TBOJHON TPYOKOit pactBop ruapokcua Hatpus (NaOH),
nepikare PactBop oxcuma meau (11),
CIIUPTOBKA pacTBop cynbdaTa Meau

CTaKaH BOJIA

AJITOPUTM TIPOBEICHHUS OTbITa | Bomnpocsl u 3aganus

OnpiT 1. U3yyeHne pacTBOPHUMOCTH
CIIMPTOB B BOJe.

[IpoGIeMHBII OIBIT Onumure Gpusnueckue KapOOHOBBIX KUCIOT
B oamy npobupKy HaneiiTe 2 M BOTB W Kakne xucmorsl pactBopunuce? Ot
. 4ero 3aBUCUT pacTBOPUMOCTh
nobGaBpTe 3  KallM  YKCYCHOM  KHCIJIOTHI,
CIIUPTOB?

ITOJIYYEHHBIM pacTBOP MEepEeMEIIanTe.
YUTO MpOUCXOAUT NPHU HArPEBAHUU U

B npyryro npobupky HanenTte 2 Mi




BOJIBI ¥ 100aBbTE HEMHOI'O0 OCH30MHOM KUCIIOTHI,
coiepkumoe  mnepememante;  Torma 3Ty
MpoOUPKY Harpeure.

3aTeM OXJIaOUTE IO XOJOIHOW  BOIOMH.
[TpubaBpTE K OCaJIKy HEMHOTO pacTBopa

CUAPOKCHU A HATPUA.

OXJIQXKIEHUH HEMHOI'O OEH30MHOI KUCIOTHI?

IAJITOPUTM IIPOBEJICHUS OIIbITA 2

Bomnpocs! u 3aganus

MbIT 2. B3anMoeiicTBHe YKCYCHOM KHUCJIOTHI €
MeTa/NIaMHU

B npobupky Hamelite 2 M YKCYyCHOU
KHCIIOTHI U J00aBbTE HEMHOTO METaJNINYECKOTO
MarHus, 3aKpoWTe MpPOOKOH ¢  TIpsAMOMt
ra300TBOJIHON TPYOKONA.

ITogoXruTe BHIAEIISIONINAICS Ta3.

Yro BBl HAaOMOgaete? Kakoii ras
BBIIEIISIETCA?

Hanumure YpaBHCHUA pCaKIIUU.

AJITCOPUTM TIPOBEJICHUS OMbITA 3

BOHpOCLI H 3adaHuA

OmnbiT 3. B3anmojaeiicTBue yKCyCHOM
KHCJIOTHI ¢ okcuaom meau (11)

B npo6upky nomectute 0,2 r okcuga meau (1) u
mpwiedte 1-2 MO YKCYCHOM  KHCIIOTHI,
OCTOPOKHO HarpeuTe B

TTAMEHH CITUPTOBKH.

Yro BbI HaOm0gaere? OTMETHTE
N3MEHEHNE I[BETA.

Hanmmnre ypaBHeHHE peakuu.

AJNTOpUTM IIPOBEJEHUS ONBITA 3

BOHpOCLI " 3aJlaHUA

OnbiT 4. B3anmoeilicTBue YKCYCHOM
KHMCJIOTHI C THIPOKCHAAMM

B npobupky nHaneiite 2 - 3 Mi pacTtBopa
TUAPOKCUAA HaTpus, J00aBbTe 2  Kariu
(denondranenna u npumneirte 2
- 3 MJI YKCYCHOM KUCIIOTHI.

B mnpobupky Hameiite 2 - 3 M3 pacTBOpa
TUAPOKCUAA HATpus, J00aBbTE TaKoe Ke
KOJINYECTBO pacTBOpa Cyjb(ara Meu.

K momyueHHOMY romyOoMmy OCajKy NpHIIeHTe
YKCYCHYIO KHCIIOTY.

Yo BEI HAOMOHAETE?
[Touemy u3MeHsIETCS LIBET PaCTBOPOB?

Hanmmnre ypaBHeHUE peakuuu.

O6paboTka pe3ynbTaTOB:

1. TIpoananu3upoBaTk noTydeHHBIE PE3yIbTATHL.




2. Chopmynupyiite BBIBOJ] O (DU3UKO-XMMHUYECKUX CBOMCTBAX OPTraHMYECKUX KUCIIOT.

3. Cdopmynupyiite BBIBOI

OpPraHu4Y€CKUX KUCIIOT.

o0mmx  cBOMCTBax

MHHCEPAIBbHBIX n

Pa3nen 7. CTpoeHne U cBOWCTBA opraHuveckux BeulecTB. JlaboparopHas padora
" UnenTudukanys opraHnuecKuX COSTMHCHUI OTIEIbHBIX KJIACCOB "

HazBaunue teMbl

Tema 7.3. «MnenTudukanus opraHMueCKuX
BEILIECTB, X 3HAYCHUE U IPUMEHEHUE B
OBITOBOI 1

HpOPI3BO,HCTBCHHOfI JACATCIIBbHOCTH 4YCJIOBCKA»

Pesynprar 00yueHus

I/ICCJ'Ie,Z[OBaTB Ka4E€CTBCHHEBIC PCAKIIUU
OpTraHU4YCCKUX COGI[I/IHCHI/If/'I OTACJIbHBIX KJIaCCOB

OO0111Ee KOMIIETEHIINU

OK 01 OK4

Bompocsr qist nomycka k naboparopHoit pabote

1. Kaxkue BemecTsa Ha3bIBAIOT KUPaMU?

2. Knaccugukanus skupos.

3 Kakue BeliecTBa Ha3bIBAIOT caxapaMu?

4. Knaccugukanus caxapos.
4. Yem anba03bl OTIMYAIOTCS OT KETO3?

IIpoBeneHue ONBITOB

OO6opynoBaHue U ocyaa

PEaKTUBBI

CTeKJIIHHbIE TPOOUPKHU

OeH30IiHAasa KMUCI0Ta

CIIMPTOBKaA

VYkcycHas kuciora

nepKaTesb

pacTBop peHondransenta

CTCKJIAHHBIC ITaJIOYKa,

Mar"Hum

npoOKa ¢ Ta300TBOIHOM TPYOKOH

pactBop ruapokcuna Harpus (NaOH),

nepkare PactBop okcuaa menu (11),
CIIUPTOBKA pacTBop cyibdara Mmean
CTaKaH BOJIA

ANTOpUTM IIPOBEJEHUS ONBITA |

BOHpOCLI " 3aJ1laHUA

OnbiT 1. Onpenesenue
HelpenaeJbHOCTH )KUPOB.

[TpoOneMHBIi OTBIT

B npobupky Haneiite 2 - 3 M

[PaCTHTEIHLHOTO Macia, 100aBbTe S5 - 6

Uem 00yciioBIeHa HETIPEAETbHOCTh
JINTIHIOB?
OOBbsICHUTE UCUYE3HOBEHUE PO30BOIt




Kareiab pacTBOpa ioga po30BOrO  IIBETA,
[IPUTOTOBIIEHHOTO Ha
YETBIPEXXJIOPUCTOM YIJIEPO/IE.

Cmecb B mpoOHMpKE  SHEPrHYHO
BCTPSIXHUTE.

OKpacKH Hoja.
Hanumure ypaBHeHue peakuuu

IAJITOPUTM IIPOBEJICHUS OIIbITA 2

Bomnpocs! u 3aganus

Onbit 2. Boccranosiienne Cu(OH)2
rJIIOK0301 B LIEJI0YHOM cpeje.

B mnpoOupky momectutre 1 Mi pactBopa
CuSO4 u 2 M pactBopa NaOH. Ilomyuennsiii
0CaJIOK DHEPrMYHO BCTpsAXHHTE. BHecute B
MpoOUpKy 1 MJI pacTBOpa TITHOKO3HI.

[IpoOGupky crerka Harpeiite B IUITaMEHHU
CHUPTOBKHU IO U3MECHEHUS

IBCTA, ACprKa €€ HAKIIOHHO

Yro BBI HaOIIOMAETE?
Kaxoii iBet oOpa3oBasiierocst ocajaka?

Hanwnmmre YpaBHCHUA PCaKIIHUU.

Yro BbI Habo1aeTe rnociue
HarpeBaHus’?
Hanummre YpaBHEHUS peakuun

okucienus rioko3sl CU(OH).

AJITCOPUTM TIPOBEJICHUS OIbITA 3

BOHpOCLI H 3aaHusA

OnbIT 3. BoccranoBienue
amMMuadHoro pactsopa Ag20 rmoko3oii
(peakuusi cepedOpPsIHOTO

3epKaJjia)

B mpobupky  momecture 1 wn

pactBopa AgNO3 u pacteop NaOH no
00pa3oBaHMs OcajKa. K noxydenHomy
0CaZKy H00aBISHTE MO KAIJISIM PacTBOP
NH4OH 0O €ro  pacTBOpEHHUS. K
MPO3pavuHOMY aMMHAaYHOMY  pPacTBOPY
Ag20 mobasete 2 M 3 %-T0 pacTBOpa
TJTIOKO3bI W Harpeire CMECh o

KHUIICHWA Ha CITUPTOBKE.

Yo BEI HAOIOHAETE?

Yro o0pa3oBanoch Ha CTEHKax
poOupKu?
Hanummure ypaBHEHHUE peakuuu

cepeOpsIHOTO 3epKaa JIsl TIIFOKO3BI.

IATITOPUTM IIPOBEJIEHUS OIIbITA 3

BOHpOCLI " 3aJaHUA

OnbiT 4. KauecTBeHHAs1 peakuus Ha
KpaxMaJl ¢ H010M

Haneiite B mpo6upky 5 mi 1%-Horo

Yro BBl HAOMOHAETE?




pactBopa  Kpaxmana, BHecure 2 - 3 | [loueMy M3MEHsETCS [BET pacTBOpa?

KaruIi pa30aBIeHHOTO pacTBOpa ioja Hanuumre ypaBHeHIE PEaKLHH.

O06paboTKa pe3ynbTaTOB:
[Ipoananu3upoBaTh NOTYyYEHHBIC PE3YIbTATHI.
Cdhopmynupyiite BBIBOI 0 PU3UKO-XMMUYECKHX CBOHCTBAX JKUPOB.
Cdhopmynupyiite BEIBOI 0 PU3NKO-XUMHUYECKUX YTIICBOJIOB.

1.
2
3
4. Cdhopmynupyiite BIBOJI 0 (PU3MKO-XHUMUYECKHUX CBOMCTBAX Kpaxmaa.
5 ChopmynupyiiTe BEIBOJ O KAUECTBEHHBIX PEAKIUAX KUAKUX KUPOB.
6 CdopmynupyiiTe BEIBOJ O KAUECTBEHHBIX PEAKIIMIX albI03.

7

Cdopmynupyiite BEIBOJ O KAUECTBEHHOM peakluu Kpaxmaia.

4.1. Ouenounblie cpeacTBa pyGeKHOI0 (TEeMATHYECKOI0) KOHTPOJIS 110
AUCHUILINHE «XUMUI»
PyGexnbiii (TeMaTH4eCKU) KOHTPOJIb MO JUCHUIUIMHE «XUMHUS» MPOBOAUTCS B (opme
KOHTPOJIbHBIX pabOT MO pa3jenaM OCHOBHOIO MOAYJISI HA OT/IEIbHBIX 3aHATHUSX, KEMCOB.
4.3.1 KouTpoJibHble padoThl

Paznen 2. Xummueckue peakuuu. Konrpoabnas padora «CrpoeHue BemecrBa W
XHMHYECKHEe peakIun»

KonTponbHas paboTta cogepKuT YyeThipe BUIa 3aJaHUil:

1. 3agaun Ha cocTaBiieHHME XHUMHUYECKHX (DOPMYIT IBYXaTOMHBIX COEIMHCHHH IO HX
Ha3BaHMUIO.

2. 3amauu Ha COCTABJICHUE YPABHEHWN PEaKIMil: COCIAUHEHHS, 3aMEIICHHS, Pa3JIOKCHUS,
Oo0OMEHa M peaklUuil C y4acTHEM KOMIUIEKCHBIX COCIHMHEHUH; OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

3. 3ajaHus HA COCTaBICHHEC MOJICKYJSIPHBIX M HOHHBIX PEAKIMid THAPOJU3a COJICH,
YCTaHOBJICHUE U3MEHEHUSI KUCIIOTHOCTU CPEJIbI.

4, 3amaunm Ha pacyeT KOJMYECTBEHHBIX XapPAKTEPUCTHK IO YPABHEHUSIM XHUMHUYECKUX
peaxkuuii: MacCoBOM MJIM 0ObEMHOM J0JIH BBIX0/1a MPOIYKTa PEAKIIUN COETUHEHUS OT TEOPETHUUECKU
BO3MOYXHOT'0; 00bEMHBIX OTHOLIIEHUH ra30B; KOJTMYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB
U MPOJYKTOB peakiuu; Macchl (00beM, KOIMUECTBO BEUIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJHO U3

BCIICCTB JaHO B BUAC pacTBOpA C onpeﬂeneHHoﬁ MacCOBOM Jojen pPaCcTBOPCHHOT' O BEIICCTBA.

1 Bapuanr 2BapuaHT
1.  [onumure ypaBHEHHUs, ypaBHsMTE, COCTaBbTE MOJHBIE M COKpAIllEHHbIE HMOHHBIE
YpaBHEHHS.

Mg (NO3 )2 + K3 POs = Al Cl3 + K3PO4 =



Ba (OH )2 + H3 PO4 = Fe SO4 + Naz POs=

Zn Bra + H2SO3 = Mn Cl; + KOH =
2.  JlonmumwuTe ypaBHEHUS U ONPEACTUTE XapaKTCPUCTUKU KaX 0N XUMIUYECKON PEeaKIIHH.
Na+ O, = Li+O2=
As+ Oy = Se+0,=
3. IIpocraBbTe CTETICHN OKHCIICHHUS DJIEMEHTOB B CIICIYIOIIUX COSAMHEHUSIX.
Bi20s, Ga203, CClg HMNO4 FeO, PbO-, PCls, HclO4, H2Cr20y,
H2CrOg4, SnSo. XeF4
4.  Omnpenenute TUI XUMHYECKOH CBS3U B JAHHBIX BEUIECTBAX, JOKAKUTE 3TO C TIOMOIIBIO
CXeM.
KCI, O2,PH3, Ag, Cl2, NaBr, Iz, MgCly, Hz, SO, Cu, Nal, F2, Fe,
Na20, Ni, CHa, Al, Ca (NO3): CaO, N2, Na, P20s, BaSOa4, O3,
Ss, SOs. 1207.
5. PaccraBpTe KO GUIMEHTHI, ONPEICTUTE THI PEAKIIH:
a) Mg + N2 ->Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na+ H20 — NaOH+ H21
6. Paccunrtarh cTENeHH OKUCIICHUS TS KaXKI0T0 deMenTa Beeniectse Fe(NO3)3
Ca (NOgz)2
3. 3anmcarthk (HOPMYITBI BEIIECTB:
A) cynsdun xenesa (1) b) cepnas kucmora
A) cepHHUCTasE KUCIIOTA 6) ruapoxcunx meau (11)

7. To ypaBHenuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BeIYHCINUTE KOJIUYECTBO BEUIECTBA
M€, €CJIi B peakiuio ¢ xyuopuaoM meau (I1) Bcrynmno 480 rmarausi.
8. CocTaBuTh ypaBHEeHHUE U ONMPENEIUTH THI PEAKIIUH
A) cynbdat Oapus + cepHast KHCIOTa b) consnas xucnora + kapOoHar
KaJbLus

Pa3znen 4. CrpoeHne M CBOMCTBAa HeOpraHmvyeckux BemecTB. KoHrponbHasa padora

«CBoiicTBa HEOPraHu4eCKUX BEIICCTB»

KonTtponbHast paboTa coAep XKUT TpU BUJIA 33/1aHUIL:

1. Bamaum Ha pacueT MacCOBOW M0 (MAacchl) XHUMHUYECKOTO 3JeMEHTa (COCIUHCHHS) B

MOJIeKYJe (CMECH).

2. TlpakTuueckue 3aaHus MO KIacCH(PHUKAIMKM, HOMEHKIATYPE U XUMUIECKUM (HOpMyIiam

HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB: OIPCACIICHUC KJIaCCa HCOPIraHUYCCKHUX BCUICCTB,

Ha3bIBATb HCOPTAaHUYCCKUC COCAUHCHUA I10 Me)KHYHaPOHHOﬁ n TpHBHaHBHOﬁ HOMCHKIJIATyp€ I10

XUMUYECKUM (HOpMYyTIaM.

3. 3agaHusi Ha COCTABJIICHWE YPAaBHEHUH XMMHUYCCKUX PEAKIMH C yIaCTHEM TMPOCTBIX H

CJIOKHBIX HCOPraHNYCCKHUX BEHICCTB: OKCUI0B MCTAJUIOB, HEMETAJIJIOB U aM(l)OTepHBIX OJICMCHTOB,

HCOPTraHNYCCKUX KHCIIOT, OCHOBaHUM U aM(I)OTCpHLIX



TUIPOKCHUI0B, HEOPTAaHUYECKHUX COJIEH, XapaKTEpU3YIOLUX UX CBOWCTBA U CIIOCOOBI MOTYYEeHHUS.

1. YcranoBuTe, K KaKOMY KIIACCy/TPYIIIE OTHOCSTCS HEOPraHMYECKHE BEeUIecTBa, (popMyIisl
koTopbix ykazanbl CoO, HNO3, LIOH, H2S203 HazoBuTe coeTMHEHHMS 110 MEKyHAPOIHOMN U

TPUBHUAIBHON HOMEHKJIATYpE.

2. CocraBuTh (OPMYIIBI COCTUHEHU:
a) okcuaa yraepona( II) ,0) ruapokcumaa Menu, B) XJIOPOBOJOPOAHOM KUCIIOTHI, T') Cyib(ara
HATpUS

3. HanucaTp ypaBHEHHS] XUMHYECKHX PEAKIIMMA:
a) H2SO4 + Mg 6) Na2 O + HBr B) SO; + CaO r)CaCOz + HCI x) AICI3 + AgQNO3

VYka3aTb Ha3BaHMs IPOLYKTOB PEAKIIHH.
4. PaccraBbTe KO((HUIIMEHTHI B IPUBEJICHHBIX HIDKE CXeMaxX XUMHUECKUX peakiuii. JlaiTe

XapaKTEPUCTHKY KaXIOW U3 YEThIPEX XUMHUCCKUX PEAKIIUI C TOUKU 3PEHHSI PA3THYHBIX
KJIacCU(UKALIUH.

a. o+ N2 — NH31+Q

6. AL + FeoO3 — ALOs+Fe + QB.

CaC0O3 —» CaO +C0O21-Q

r. NaOH + H2SO4 — NaxS04 + H.0 + Q
5. T'openne aMmuaka
4NH3(r) + 302(r) = 2N2(r) + 6H20(x) +Q

SABJIICTCA peaKuHeﬁ

1) COCIMHEHMS, KAaTAIMTHYECKOU, SHI0TEPMUYECKON

2) 3aMelIeHHUs], KaTATUTUYECKOM, HK30TEPMUYECKOM

3) OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOM, SK30TEPMUYECKOM
4) 0oOMeHa, HeKaTATUTHYECKOM, SHI0TEPMUUYECKON

6. Berunciute MaccoByro 100 cepedpa B okcuze cepedpa (Ag20)

Pa3nen 7. CTpoeHue u cBOiicTBa OPraHNYecKMX BelllecTB.
KonTpoubnas padora «CTpoeHne U CBOMCTBA OPraHMYeCKHUX BEIEeCTB)

I[To uToram uzyuenus paszzaena 7 odydarouirecs OyIyT CIOCOOHBI:

= OIIPECAcCiATh MPUHAJICIKHOCTD BCIICCTB K pa3InIHbIM Kj1acCaM

OpraHU4YCCKUX COCHHHCHHﬁ; TOMOJIOTH U U30MCPHBI;
= Ha3bIBaTh U3YYCHHLIC BCUICCTBA 1O ((TpHBHMBHOﬁ» nin MC)KZLYHapO,HHOﬁ

HOMCHKIJIATYypPE;

= XapaKTCpUu3oBaTb CTPOCHUC n XHUMHWYCCKUC CBOMCTBaA HU3YUCHHBIX

OpraHU4YCCKUX COCHHHCHHﬁ;
- OOBACHATH 3aBHCUMOCTH CBOMCTB OpTraHN4YCCKUX BCHICCTB OT UX COCTaBa U




CTPOCHHUS;

- MPOBOJUTH BHIYUCICHUS MO XUMHUUECKUM (DOPMYJIaM U YPaBHEHHUSIM.

Tematuueckuii KOHTPOJIb OCYIIECTBIsIETCSI MeToJoM TectupoBanus (I) wim B popme

MMCEMEHHOM paboThI, BKIIOYAIOMICH MTpaKkTU4eckue 3ananus u 3agauu (11).

1.

Bemwecrso, COCTaB  KOTOPOIO  BBIPAXKEH  MOJICKYJIIPHOMN dopmynoii C3Hs,

OTHOCHUTCA K KJIACCYy:

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

1) Apensl 2) aJIKaHbI

3) AJKeHBI 4)aIKUHBI
HazBanue Bemectna, hopmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH A)

OyTraHOm-2 b) mnenranon-2
B) 2-metunbyranon-4 r) 3-meTmnOyTaHo-1

BemectBo, umeromee popmyny CH2=CH2 Ha3biBaercs:

TOJTYOJI
STHIICH
TIIMLEPUH
MIPOIIaHOI
BemecTBo, Ha3BaHKHE KOTOPOTO MPOMHOHOBAS KUCIIOTA, UMEET HopMyILy:
C2HsOH
(CM2NH
CH3-CH>-COOH
C3HyOH
Jl1ig ankaHOB XapaKTepHa PeaKIus:
npucoenuaenus Ho
XJIOPUPOBAHMSI HA CBETY
obecupeunBanus pactsopa KMnO4
MOJIUMEPHU3aALIH
Meranou pearupyer c:
HaTpUEM
BOJIOU
BOJIOPOJIOM
METaHOM
VYKcycHast KHCITOTa BCTYIAET B PEAKIIUIO C:
AgNO3
NaCl



3)
4)
8.

Na2CO3
H20

BepHsbl 11 yTBepKIACHUSA:

A. AMUHBI TPOSIBIIIIOT OCHOBHBIE CBOMCTBA

b. AMHHOKHCIOTEI IMPOSABJIAIOT TOJIBKO OCHOBHBIC CBOMCTBa

1)
2)
3)
4)
0.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

BEPHO TOJBKO A

BEPHO TOJBKO b

BEpHBI 00a yTBEPKACHUS

HEBEPHO HU OJIHO U3 YTBEPXKICHUI

VYpasaenne xumudeckoi peakuuu C2H6+CI2AC2HSCI+HCI sBnsiercst:
peakuueit 3aMeIeHns, MPOTEKAoIIEeH M0 PaIuKaIbHOMY MEXaHU3MY
peaxkuuel IprucoeIMHEHus, IPOTEKAIOIIEH 110 paAUKAIbHOMY MEXaHU3MY
peakuuel 3aMelIeHns, IPOTEKaoLEe 10 MOHHOMY MEXaHU3My

peakuuel IprucoeIMHeHus, IPOTEKAOIeH 10 HOHHOMY MEXaHU3MY

B peakmuio «cepeOpsHOTo 3epKanay» (¢ aMMHUAYHBIM pacTBOPOM OKCHa cepedpa)
BCTYIAET:

3TaHOJ

IJII0KO03a

TIIALEPUH

Kpaxmai

YcTaHOBUTE COOTBETCTBUE MEXKY Ha3BaHUEM BELIECTBA U KJIACCOM (TpyIION)

OpPraHUYECKUX COEAMHEHUMN, K KOTOPOMY(-0i) OHO IPUHAJICHKHUT.

HazBanwue BemectBa A)

CH3COOH
b) CHs-CH2-CHs
B) CH2=CH-CH2-CH3I)
CHs-CH2-OH
Kitacc opraHuueckux coeTuHEeHHI
1) OJIHOATOMHBIE CITUPTHI
2) YTIICBOJIBI
3) KapOOHOBBIC KUCIIOTHI
4) apOMaTHYECKUE YTIIEBOIOPO/IbI
5) HETPEe/ICIbHbBIC YTIICBOAOPOIbI
6) npeielibHbIC YIIICBOIOPOIbI
12. B cxeme npeBpalieHuit

15000C KaT +Br>



CH4 X1 OeH3oa X2 BelecTBaMu
X1 1 X2 COOTBETCTBEHHO SIBIISIOTCS:
1) alleTUIICH
2) STUJIEH

3) OpoMGeH3011

4) XJIOPOEH30T
5) benon
6) LUKJIOTEKCaH

13. Ompenenure MosekymsipHyto (GopMyiy BeliecTBa, cojepskamiero 37,5% yriepona, 50%
kucinopona u 12,5% Bomgopoma. OTHOCUTENbHAS IUIOTHOCTh MApPOB 3TOrO BEIECTBA IO

BOJIOpOy paBHa 16.

1) CH3OH

2) C2HsOH

3) HCOOH

4) CsHsOH

14.  CkoubKo IUTPOB BOAOPOAa OTpedyercs A obpazosanus 10,2 I 3THIOBOrO CIIUPTA U3

areTanpJeruaa, eciau BeIX0/l MPOoAyKTa peakiuu coctasiset 80%?

1) 6,2 n
2) 3,1n
3) 12,75 n

4)  112x



III. OINHUCAHHUE OPrAHM3AIMU OLNEHUBAHHUA W [PABUJ OINPEJAEJEHUSA
PE3YJbTATOB OLIEHUBAHMUSI.

YpoBeHb TOATOTOBKU OOYYAIOMIMXCS MO Y4eOHON NMCIMIUIMHE OIEHMBACTCS B Oayuiax: «5» («OTIHMUHO»), «4»
(«xoporioy), «3» («yIOBIECTBOPUTEIBHOY), «2» («HEYIOBICTBOPUTEIHHOY) .

Onenka «omauuno» - OOydYaIOUIMICA TOKa3bIBACT IOJIHBIE W TIyOOKHE 3HAaHUS MPOTPAMMHOIO
MaTepuala, JOTHYHO U apryMEHTHPOBAHO OTBEYACT HA MOCTABJICHHBIA BOIMPOC, a TAKXKE JIOTIOJHUTEIILHBIC
BOIIPOCHI, MOKa3bIBAECT BBHICOKUU YPOBEHb TEOPETUYECCKMX 3HAHWH. [IpakTHYecKyro 4YacTh BBIMIOJHSET Ha
100%.

Onenka «xopowioy» - OOydYalONIMICS MOKa3bIBaeT TIyOOKHE 3HAHUS MPOTPAMMHOTO Marepuania,
IPaMOTHO €r0 H3JIaraeT, JOCTaTOYHO IIOJIHO OTBEYAET HAa IOCTABJICHHBIA BONPOC M JIOTIOJHHUTEIIBHBIC
BOMPOCHI, yMeno (opMynupyeT BbIBOABI. B ToXe Bpems MpH OTBETE JOMYCKaeT HECYIECTBEHHBIC
norpemHocTy. [IpakTudeckyro yacte BoinosHseT Ha 90%-80%.

OneHka «ydosiemseopumensHo» - 00y4arOIUNACS TTOKA3bIBACT JOCTATOYHBIC, HO HE TIIyOOKHE 3HAHUS
MPOrpaMMHOTO MaTepHualia; MPH OTBETE HE JOIYyCKaeT TPyOBIX OIMMOOK MM MPOTHBOPEUWH, OJHAKO B
(opMyIHPOBAHUHU OTBETA OTCYTCTBYET JOJDKHAS CBA3b MEXKYy aHAIN30M, apryMeHTanuel 1 BeiBogamu. s
MOJTyYCHHUSI MIPABHIILHOTO OTBETa TPEOYETCsl YTOUHSIONIME BONPOCHI. [IpaKTHYECKYI0 YacTh BBIOJHSCT HA
70%-60%.

OneHKa  «Hey0osiemeopumenbHoy» - OOyYalONIMKCS  TOKa3blBaeT HEIOCTATOYHBIC  3HAHHS
POrPaMMHOTO MaTepualia, He ClocoOeH apryMEeHTHPOBAHO U MOCJICIOBATEIBHO €T0 U3JIaraTh, JOMYyCKAeTCs
rpyObie OIIMOKY B OTBETAX, HENPABUIHHO OTBEUAET HA IMOCTABJICHHBIM BOPOC MIIN 3aTPYHIECTCS C OTBETOM.
[IpakTudeckyto yacThb BbINIONHAET Ha MeHee 50%.

Hughgepenyuposannvlii 3auem NPOBOJUTCS B TIEPUO]T SK3aMEHAITMOHHOW CECCUH,
YCTAaHOBJICHHOH KaJleHIapHBIM YU4eOHBIM rpa)ukoM, B Pe3yJIbTaTe KOTOPOTO MperoiaBaTeieM
BBICTABJISIETCS. UTOTOBAsI OIICHKA B COOTBETCTBUY C TIPABUIIAMU OIPEICIICHUS PE3YIbTaTOB
OLICHUBAHHSI.



