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1. OBLIAS XAPAKTEPUCTHUKA PABOYE ITIPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUITJIMHBI «XUMMWA»

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

B oOmieo0pa3oBaTeIbHOM LHMKJIE€ Y4eOHOro IUIaHa OCHOBHOM  NpoQeccCHOHAIbHON
oOpa3zoBarenbHOM  mporpammbl  crnenuanbHocTd:  12.02.10 MoHTax, TEXHUYECKOE
00cIyXKMBaHUE U PEMOHT OMOTEXHUYECKUX U MEIUIIMHCKUX allapaToB U CUCTEM

TpynoemkocTh001I€00pa30BaTeIbHON YUEOHON IUCHUIUIMHBI «XUMH» Ha 0a30BOM
YpOBHE cocTaBisieT 82 "aca, U3 KOTOPhIX 76 yaca - 6a30BbIi MOIy/b (6 pa3aenoB) U 4acos - 4
npukiagHo monyib (1 pasmen), BKIIOYAIOUIMIT MPaKTHUKO-OPHUEHTUPOBAHHOE COJEp)KaHUE
KOHKPETHOU NIPO(eCCUu WITN CIEeIIHATLHOCTH.

1.2. lean u 3aga4u JMCUMILUIMHBI — TPEeOOBAHMS K Pe3y/JIbTAaTaM OCBOEHUSA
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 CUTYaLUsIX, OTBETCTBEHHOI'O IIOBEJCHNS B IPUPOJHON CpeLeE.

3agauyu AMCHMILINHBL:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH TPOTEKAHWs XUMHYECKHX IPOIECCOB U
ABJICHUM B OKPYXKAWOIIEW cpene, LENOCTHOM HaydyHOM KAapTHUHBI MHUpPA, B3aWUMOCBSI3U H
B3alMO3aBHCUMOCTH €CTECTBEHHBIX HayK;
2) pa3sBUTh YMEHHsS COCTaBIATH (DOPMYJIBI HEOPraHWYECKUX M  OPraHMYECKHUX BEIIECTB,
YpaBHEHMsI XUMHUYECKUX pEaKLUui, OOBSICHATh WX CMBICI, WHTEPHPETUPOBATH PE3yJIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,
3) cdopmMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX XUMUYECKHX SKCIEPUMEHTAIbHBIX
UCCIIeIOBaHUM C CcOONIOJIeHHeM MpaBWil 0€30MacHOro OOpalleHusi € BeleCTBAMU U
1a0opaTOpHBIM 000pPYIOBAHUEM;
4)pa3BUTh YMEHHS HCIOIB30BATh HH(YOPMAIHIO XUMUIECKOTO XapakTepa U3

Pa3IMYHBIX UCTOYHUKOB;

9) chopMupoBaTh yMEHHS MPOTHO3UPOBATH TIOCIEJACTBUS CBOEH JCSATEIHHOCTU
XUMUYECKUX MTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;

n

6) chopMHpPOBATh MOHUMAHUE 3HAYMMOCTU JOCTHKCHUN XUMHUYECKOW HAYKU U TEXHOJOTUH IS

Pa3BUTHS COIMATILHON U TPOU3BOJCTBEHHOU cep.



1.3.1. Inanupyembie pe3y/IbTaThI 0CBOEHHS 0011€00Pa30BATEbLHOI JUCHUHILIMHLI B cooTBeTcTBHH ¢ ®T'OC CIIO 1 Ha

ocHoBe ®I'OC COO
Kon n
HAUMEHOBHE I[Inanupyemble pe3yJjbTaThbl 0CBOECHHS
$hopmupybIx JUCIUIINHBI
KOMIIeTeH I
Oo6mme JucuMnimHaApHbIe
OK 01. B uacTH TPy/10BOT0 BOCIIHTAHHS: -BJIQJICTh CUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOpast

Br16upats crioco0Obl
pelieHus 3aaa4
npodeccnoHaTEHOM
JeATSILHOCTH,
MPUMEHUTEIIHHO K
pa3IUUHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEepPCTBa,
TPYIOIIO0HE;
- TOTOBHOCTh K aKTUBHOM JIE€ITEILHOCTHA TEXHOJIOTHUECKOMN U
COLIMAJIbHOW HAIIPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh,
TUTAHUPOBATH M CAMOCTOSITEIIBHO BBIITOJHATH TAKYIO
JEATEIBHOCTE;
- UHTEpeC K pa3Iu4HbIM cepaM mpodhecCuOHATHLHOM
JIEATEILHOCTH,

OBnaneHue yHUBEPCAIbHBIMU Y4EeOHBIMU
II03HABATEILHBIMHU JEHCTBUASIMU:

a) 0a30BbIe JIOrMYECKHE TeHCTBHS:
- CaMOCTOSTEIBHO (POPMYIIMPOBATH U aKTYaJIM3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIICCTBECHHBINA MPU3HAK WJIK OCHOBAHUS
JUTS. CpaBHEHMSI, KJIacCU(UKANK U 0000IICHHUS;
- ONpPEAeIATH NN NeATSIILHOCTH, 33]1aBaTh MapaMeTpPhl |
KPUTEPHUN WX JOCTHKCHUS;
BBISIBJISATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B

pacCMaTprUBACMBIX SABJICHUAX,

BKJIIOYAET: OCHOBOTIOJIATAIOIINE TIOHATHS (XUMUYECKUI
AIIEMEHT, aTOM, 3JICKTPOHHAas 000JI0UKa aToMa, S-, p-, d-
9JIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJICKYJIa,
BAJIEHTHOCTb, AJIEKTPOOTPULIATEIbHOCTD, CTEIIEHb
OKHCIICHHSI, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAS Macca,
MOJISIPHBIA 00BEM, YIIIEPOAHBIH CKETeT,
(GyHKIMOHATBHAS TPYIINA, PauKal, H30MepHs,
U30MEepBbl, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH,
YTI€BOJIOPOAbI, KUCIOPO- U a30TCOAEpIKaIINe
COEJIMHEHUS], OMOJIOrMYECKH aKTHBHBIE BEIIECTBA
(yrneBoapl, )KUpPbI, OETIKK), MOHOMED, TMOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COEINHEHMS,
KPUCTAJUTNYECKasl PEIIeTKA, THITH XHMUYECKIX
peakni(OKUCIUTENIbHO- BOCCTAHOBUTEIBHBIE, IK30-1
SHIO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
JIEKTPOIHUTHI,HEIIEKTPOIUTHI, HJIEKTPOIUTHUECKAS
JUCCOLMAIUS, OKHCIIUTENb,BOCCTAHOBUTENH, CKOPOCTh
XUMHUYECKOH peakIuy, XHMUYEeCKOe paBHOBECHE),
TEOPHUH W 3aKOHBI




- BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKHU
MMOCJICCTBUI IEATEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

-BJIaJICTh HaBbIKAMU y4eOHO-HMCCIICIOBATEIBCKON 1
MIPOEKTHOM J1€ATEIbHOCTH, HAaBBIKAMU pa3pelIeHUs
npo0Jem;

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

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

- yMETb MEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSI U3 PAZHBIX MPEAMETHBIX
o0JacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTHHAIBHBIE TTOIXObI
U PEIeHUs]; CIOCOOHOCTh MX MCIIOJIH30BaHUS B
MO3HABATEJILHOW U COIMAIIbHOM MPAKTUKE

(Teopusi XUMHUUECKOTO CTPOCHHUSI OPTaHUYECKUX BELIECTB
A.M. BytiiepoBa, Teopust JIEKTPOJIUTHIECKON
Jaucconmanuy, nepuonuueckuii 3akon .M. Menneneesa,
3aKOH COXPaHEeHMsI MaCcChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BIK XUMUH, (DAKTOIOTHIECKUE
CBEZICHMSI O CBOMCTBAX, COCTaBE, MOTYYCHUH U
0€3011aCHOM HCITIOJIb30BaHUH BAKHEUIIINX
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOHN EATEIIbHOCTH YeTIOBEKa;

- YMETh BBIABIIATH XapaKTepHbIC IPU3HAKU U U
B3aUMOCBS3b U3YYCHHBIX MIOHATHH, IPUMEHSATH
COOTBETCTBYIOIINE TTOHATHUS [IPH OMUCAHUH CTPOCHUS U
CBOWCTB B3aUMOCBSI3b U3YUEHHBIX MMOHITUH, IPUMEHSTh
COOTBETCTBYIOIIME OHATHUS [IPH OMUCAHUH CTPOCHUS U
CBOWCTB HEOPTAaHWYECKHUX M OPTaHWYECKHUX BEIECTB U UX
MPEBPAICHUI; BBISBISATH B3aUMOCBSA3b XUMUUECKUX
3HAaHUH C OHATHSAMH U TIPEICTABICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX IPEJMETOB;

- YMETh UCIIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX
COEMHEHUI MEXTyHapOJHOI'O COI03a TEOPETUUECKOH U
MPUKIIAIHON XUMHHU U TPHUBHAJILHBIC HA3BAHUS
Ba)XHEHIINX BELECTB (3TUJICH, alleTUIIEH, TIIULEPUH,
(deHno, popMmanbaerui, yKCycHasi KUcioTa, IIHIIHH,
yrapHbli Ta3, YIIeKUCIbIi Ta3, aMMHUaK, TaiieHas
W3BECTh, HETAIICHAs W3BECTh, MUTHEBAS COAA U

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 HN3YUEHHBIX
HEOPraHMYECKUX W OPraHMYeCKMX  BEIUECTB K
ONpEeENEHHbIM KJaccaM M TpyIlaM COEAUHEHUH,
XapaKTepu30BaTh HX COCTaB M BAKHEHIINE CBOWCTBA;
ONpeAesATh BUAbl XUMUYECKUX CBA3€H (KOBaJeHTHas,
MOHHAasl, METaJUIMYEeCKas,  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
(hOopMHUPOBAHUN MBILICHUS U KYJIbTYpPbI IMYHOCTH, €€
(YHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOAUMOM JI1st
pELIEeHUs TPAKTUYECKUX 3a1a4 U 3KOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOHOMU Cpelie;

-yMETb MIPOBOJIUTH pacueThl 10 XUMUYECKUM (OopMyJiaM U
YPaBHEHHUSAM XUMHUYECKUX PEAKIMH ¢ UCTIOIb30BaHUEM
(u3NYEeCKUX BETMYNH, XapaKTEPU3YIOIINX BEIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIECTBA;
HCII0JIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS
MIPUHATHS pELICHUH B

KOHKPETHBIX ’KU3HEHHBIX CUTYallUsX, CB3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM




OK 02.
OcymecTBIsTh
MIOWCK, aHAN3 U
UHTEPIpPETAIIIO
uHpopManuy,
HeoOXO0IUMOM IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEIbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- chopMHEpPOBAaHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MTPAKTUKH, OCHOBAHHOT'O Ha JIMAJIore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHUE S3BIKOBOH U
YUTATENIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICUCTBUSA
MEXy JIFOJIbMU U IIO3HAHMS MAPA; OCO3HAHUE LICHHOCTH
Hay4YHOU J€ATEIbHOCTH TOTOBHOCTb OCYILIECTBIIATH
IIPOEKTHYIO U MCCIIEA0BATEIbCKYIO 1E€ATEIbHOCTD
UHIUBUAYAJIBHO U B TPYIIIE

OgByajeHne yHHMBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMHU NeHCTBUAMM:

B) pabora ¢ undgopmanmeii:

- BIQJETh HABBIKAMM  IIOJy4yeHHMs HUHPOpMALUU U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYILECTBISATh
IIOMCK, AQH&JINW3, CHUCTEMAaTU3allMI0 U  HHTEPIPETALMIO
nH(pOpMaLIUU PA3IUYHBIX BUI0B U (OPM IPEICTaBICHUS

- co3JaBaTh TEKCThl B pa3IMyYHBIX (QopMarax € ydeToM
Ha3zHauyeHUs MHPOpPMaLUU M 1IeJIeBOM ayIUTOpUH, BHIOMpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyalIHU3alliH;

- OLICHUBATh JIOCTOBEPHOCTb, IETUTUMHOCTb HH(POPMALINH, €€
COOTBETCTBHE NMPABOBBIM M MOPAJILHO-3TUYECKUM HOPMaM

- HCIIOJIb30BaTh CPEJICTBA MH(GOPMAIIMOHHBIX U
KOMMYHI/IKaHI/IOHHBIX TeXHOJ'IOl"I/Iﬁ B peHIeHI/II/I

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U

OpraHU3AIMOHHBIX 3a7a4 ¢ COOJII0ICHNEM TpeOOBaHUH
APrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHHI,
pecypcocOepexeHus, MPaBOBBIX M ATHICCKUX HOPM,

HOPM UH(OPMAITMOHHON

0€30ITacHOCTH;

BJIaACTh HABbIKaAMHN paCHOSHaBaHI/Iﬂ 1 3alIUTHI I/IH(l)OpMaHI/II/I,
nH(OPMAMOHHON 0€30MaCHOCTH TUYHOCTH

- YMETbh IJIAHUPOBATh U BBIINOJIHITh XUMUYECKUN
9KCHEPUMEHT (IPEBPALEHUs] OPraHUYECKUX BELIECTB IIpU
HarpeBaHuu, MOJIyYEHUE STUIICHA U U3YUYEHUE €T
CBOWCTB, KAUECTBEHHBIE PEAKLIUU HA AJIbJIETUbI,
KpaxMaJl, yKCYCHYIO KUCIIOTY; IeHaTypauus OEIKOB MpH
HarpeBaHuU, LIBETHbIC peaKUH OCJIKOB; IPOBOJUTH
peaKI HOHHOTO 0OMEHa, OTIPENIeNATh CPEAY BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEAaKLIUU Ha CyabdaT-,
KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS;
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 3TUX PE3YJIbTATOB;

- YMETh aHaJIU3UPOBATh XHUMHUYECKYI0 HH(OPMAIHIO,
HOJY4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEJICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJJaMH HAYYHOT'O TTO3HAHUS
BEIIIECTB U XMMHUYECKHX sIBIeHU (HabmroeHue,
M3MEpEeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE); YMETh
IPOBOJUTH PacyeThl 10 XUMUUYECKUM (popMynam U
YpaBHEHUSM XUMUYECKUX PEAKIUi C UCII0JIb30BAHUEM
(bU3NYECKUX BETMUNH, XapaKTePU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa HOpMaJIbHbIE
YCJIOBUS) Fa30B, KOJIMYECTBA BELIECTBA; UCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS
pelIeHN] B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBaMU U UX MPUMEHEHHEM




OK 04.
PaGoTtats B
KOJIJIEKTUBE U
KOMaH/e,
3pPEKTUBHO
B3aHMOJEICTBO
BaTh C
KOJIETaMH,
PYKOBOJICTBOM,
KJIMECHTaAMH.

- TOTOBHOCTb K CaMOpPAa3BUTHIO, CaMOCTOSITENIBHOCTH U
CaMOOIIPEIEIICHUIO;

OBnazneHve HaBbIKaMH Y4eOHO- HCCIIeI0BATENbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU
AeCTBUAMU:

0) coBMecTHasl 1eATeJIbHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHAHON U
UHIUBUAYAIbHON paboThI;

- IPUHUMATh LEJIM COBMECTHOM JIE€ATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEHCTBUS 10 €€
JOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBHM, paclpeleisaTh
POJIU C YUETOM MHEHHI YYaCTHUKOB O0CYKIaTh Pe3yiIbTaThl
COBMECTHOH padoThI;

- KOOPJIMHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUAX
peaJIbHOTO, BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO
B3aUMO/JCICTBUS;

- YMETb IJIAHUPOBATh U BBIMOJIHATh XUMUYECKUNA
AKCTIIEPUMEHT (IIPEBPAIICHUS OPraHUYECKUX BEIICCTB
MIpU HArPEBAHUU, MMOJYyYEHUE ITUIICHA U U3YUYEHUE €T0
CBOMCTB, KQU€CTBCHHBIC PEAKIIMK HA aJIbJCTHIbI,
Kpaxmall, YKCYCHYIO KUCJIOTY; ACHATYypalus OSIKOB MPH
HarpeBaHWH, [IBETHHIC PEAKITUU OCIIKOB; IPOBOIUTH
peaKuyu HOHHOTO OOMEHa, OIPEIENIATh CPETy BOTHBIX
pacTBOPOB, KAUECTBEHHBIC pEaKIMHU Ha CyIb(dat-,
KapOOHAT- M XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHUS;
-pemaTh SKCIIEPUMEHTAJIbHBIC 33/1a4H TI0 TeMaM
"Mertamnsl" 1 "Hemeraminsl" 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
(hopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3YJIhTATOB




- 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 JIOACH Ha
OIIIMOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIUU APYTOTO
YeJI0BeKa

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYy>Karolen
Cpenbl,
pecypcocOepexreHuIo
, 9 (EeKTUBHO
JICICTBOBATH B
Ype3BBIYANHBIX
CUTYaIHsX.

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- cOpMHUPOBAHHOCTDH IKOJIOTHUECKON KYIbTYpHI,
[TOHMMAaHUE BIUSHUS COLUATBHO-I)KOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHME MPUPOJHON U COLIMAIBHON Cpeibl, OCO3HAHUE
I00AJBHOTO XapaKTepa IKOJIOTHIECKUX MPoodIieM;

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

AKTHUBHOE HENPUATHE IEHCTBUN, IPUHOCSIINX BPEL
OKpY>Karollen cpere;

- YMEHHE POTrHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MOCIEACTBHSI IPEATIPUHUMAEMBIX IEHCTBUH,
MIpeI0TBpALIaTh UX;

- pacIIMpeHHE OMbITA AEATEILHOCTH IKOJIOTNYECKON
HaIpaBJIEHHOCTH;

-OBJIaJICHHE HaBbIKaMU y4eOHO- HCCIIeI0BaTEIbCKOH,
IIPOEKTHOMN U COLIMAJIBHOM JI€ATENBHOCTH;

- copMUpOBATH MIPEACTABJICHHS: O XUMUYECKOU
COCTABIISIOIICH €CTECTBEHHOHAYYHON KapTHHBI MUPA,
pOJIM XMUMUU B TIO3HAHUU SIBJICHUH TIPUPOJIBI, B
(hopMUPOBAaHUM MBIIIJICHUS U KYJIbTYpPbI JINYHOCTH, €€
(G YHKIIMOHATEHON TPAaMOTHOCTH, HEOOXOUMOM JIJIst
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
JESITENIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS U
OKpY’KaroIlel MPUPOJIHOMN CpEbl; yUUTHIBATH OMIACHOCTh
BO3JICHCTBUS Ha JKUBbIE OPraHU3MBbI OIPEIEICHHbBIX
BEIIECTB, IOHUMas CMbICJI IT0Ka3aTels IpeaeIbHON
JOTTYCTUMOM KOHIIEHTpAIuU




IIK 1.1.
[IpousBoauTh
moHTaxk BMAC
CpeaHel U BBICOKOM
CIIOKHOCTH B
COOTBETCTBUH C
TpeOOBaHUSMU
TEXHUKU
0E€30I1aCHOCTH.

- YMETh IUIAHUPOBATh [OITAMHOE IPOBEJCHUE PA3TUUYHBIX
BHU10B MOHTaxa BMAC cpeniHeil U BBICOKOM CIIOKHOCTH
- BBINOJIHATE MOHTaXX BMAC cpenHeil 1 BbICOKOM
CJIO’KHOCTH C COOIIOIeHEM TpeOOBaHUI OepexINBOTO
IIPOU3BO/ICTBA, TEXHUKU 0€30I1aCHOCTH, 3KOJIOIHYECKON
0e3omacHOCTH
- moI0MpaTh HE0OXOAUMOE 000PYJOBAHNE U HHCTPYMEHT B
COOTBETCTBHUH C ONEPALUOHHO-TEXHOJIOTMYECKUMU KapTaMH
Ha pa3nuyHbie BUbl MoHTaxka BMAC, mpoBoauTh
BU3YaAJIbHYIO U HHCTPYMEHTAJIbHYIO OLIEHKY KauecTBa
MoHTaxka BMAC cpenHell U BBICOKOH CII0KHOCTH
YcTaHaBIMBaTh COOTBETCTBHE MIEKTPUUECKUX U
AJIEKTPOMAarHUTHBIX apaMeTpoB CMOHTHPOBaHHBIX BMAC
CpeAHel U BBICOKOH CI0XKHOCTH MACIOPTHBIM JAaHHBIM C

HUCITIOJIB30BaAHHUEM KOHTpOJII)HO-I/I?.MepI/ITeJII)HOI\/JI armaparypasbl;.

- 3HaTh BUJIbl MOHTQ)Xa U TEXHOJIOTHSI BHIIIOJHEHUSI MOHTaXa
nedaTHbIX 0;10k0B BMAC TexHuueckue XapakTepuCTUKU U
HazHayeHHe 000PYJAOBAHUS U HHCTPYMEHTOB IIPH
BBINOJIHEHUH pabOT O MOHTaXY, PETYJIMPOBKE, HACTPOUKE U
tapupoBke BMAC

- TEXHOJIOTUIO TPOBEJCHUSI MOHTaXa, PETYJIUPOBKH,
HacTpoiiku u TapupoBku napamerpos BMAC, npasuna
TE€XHUKH 0€30MIaCHOCTH MPHU MPOBEIEHUH TEXHUYECKOTO
oOciyxuBanusi BMAC, kputepun BU3yalbHON U
MHCTPYMEHTAJIBHOMN OLIEHKN KauyeCTBa MOHTaXA.

- TpeOOBaHU SKOJIOTUYECKON 0€30MacHOCTH MPU MOHTAXe
BMAC, snemeHTbI OepekIMBOro MPOU3BOICTBA MIPU
MoHTaxke BMAC, npaBuiia TeXHUKH 0€30MacCHOCTH MPH
npoBeaeHuH MoHTaxxa BMAC, kputepun BU3yaabHOU 1
MHCTPYMEHTAJIBHOM OLIEHKN Ka4eCTBa MOHTAKa

- BJIaJICHHE OCHOBHBIMHM METOJIaMU Hay4HOTO
MO3HAHUS, UCIIOJIb3YEMBbIMH B XUMUU: HAOJIIOJICHHE,
omnucaHue, U3MEPEHUE, SKCIEPUMEHT; YMEHUE
o0pabaThIBaTh, 00BACHATH PE3yIbTaThl IPOBEICHHBIX
OTIBITOB U JIEJIATh BBIBOJIbI; TOTOBHOCTh U CITIOCOOHOCTh
IPUMEHSATb METO/IbI IO3HAHUS IPU PELLICHUU
MPAaKTUYECKUX 3a/1a4;

- 3HaHHE OCHOBHBIX (DOPMYI U 3aKOHOB XMMHH;

- BJIaJICHUE OCHOBHBIMHU HaBbIKAMU PEIICHUS
MPAKTUYECKUX 3a7ay;

- BJIaJICHUE TIPAaBUJIAMU TEXHUKHU 0€3011aCHOCTHU TIPH
UCIIOJIb30BAaHUU XUMUYECKUX BEIIECTB;

- cpopMUPOBAHHOCTH COOCTBEHHOM MO3UIINH 110
OTHONICHUIO K XUMUYECKOW MH(pOpMaIIUHU, TOTydaeMon
U3 Pa3HBIX HICTOYHUKOB




2. CTPYKTYPA U COJAEP)KAHHME OBIIIEOBPA3OBATEJIbHOM

JUCIHUIIVIMHDBI «XUMUS»

Buna yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUATITIHHBI 82
NuauBuayaabHbIA NPOEKT 2
. 78

CymmapHasi yueOHasi HATpPy3Ka BO B3aUMO/1€iCTBUH C
npenojaBarejiemM
BT. U..
TeopeTuyeckoe o0ydeHue 46
MPAKTUYECKHUE 3aHATUS
J1a00paTOPHBIE 3aHATHS 30
N3 Hux npodeccnoHaATILHO-OPUEHTHPOBAHHOE COJEPKAHME

4
(copep:kaHue MPUKJIATHOIO MOIYJIA)

2

IIpomexyTounas arrecraums (IuddepeHIIpOBaHHBIN 3a4eT)




2.2 TemaTH4ecKHUii IJIAH U CO/lePKaAHUE Y1eOHOM U CHUTIIHHBI

dopmupye
Haumenosanue Coaep:xanne y4e0HOro MaTepra/ia (0CHOBHOE ¥ MPO(ecCHoHAIBHO- Obne Mble
pa3aeoB M TeM OPHEHTHPOBAHHOE), JA00PATOPHbIE H NPAKTHYECKHE 3AHATHS, IPUKJIAAHOH MOLY/Ib M KOMITeTe
;{aco —
1 2 3 4
OcHoBHOE coep:kaHue 82
Pa3zgen 1. OcHOBBI CTPOEHHUS BelIeCTBA 8
OCHOBHOE COIep:KAHME
Tema
1.1. Teoperuueckoe o0yueHue 4
Crpoenn CoBpeMenHass Mojelb CTpocHUs aromMa. CHUMBOIMYECKUI SI3BIK XMUMHHM. XHMHUYECKHM OJIEMEHT.
© aTOMOB DnexkrponHas KoH(urypanus atoMa. Kinaccudukanys XMMHYECKUX 3JIEMEHTOB (s-, p-, O-dmeMenTHI). 4
XUMUHCCKUX BasieHTHBIE ~ BIEKTPOHBI.  BalleHTHOCTh.  DJIEKTpPOHHAs  HPHPOJAa  XUMHYECKOHM  CBS3W.
SJICMCHTOB 1 DIIEKTPOOTPULIATENBHOCTD. BU/IBI XUMUUECKO# CBA3H (KOBAJIEHTHAS,
fipupona - WOHHAs, METAIUTNYECKAs, BOJOPOHAs) U CIIOCOOBI €€ 00pa30BaHMs OK 01
XUMHYECKOMH
CBAsH JlabopaTopHble 3aHATHSA 2
Pemienne 3amaHuii Ha HMCHOJIB30BAHME XHMHUYECKOW CHMBOJIMKM W HAa3BAHUM COCIMHEHUN IO
HOMEHKJIATypE MEKIYHapOJIHOTO CO3a TEOPETHMYECKOW U IPUKIAAHOM XMMHMU M TPUBHATHHBIX
HA3BaHUH JJI9 COCTABJICHHS XMMHMYECKHX (POPMYII JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYyIb(HUIOB, 2
TUIPHUIOB U T.IL.) ¥ IPYTUX HEOPTAHMYIECKUX COEIMHEHNH OTIENbHBIX KIIACCOB.
[IpakTuueCcKHeE 3a1aHUs HA YCTAHOBIICHHE CBS3U MEXKY 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 JlaGopaTopHble 3aHsaTHS 2 OK 02
tadauna JI.U.

MennaeiaeeBa




[Tepuoanueckas cucrema xumuueckux 3neMeHToB .M. MenaeneeBa. ®U3nueckuii CMbICIT
[Tepuonuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XHUMHYECKHX
JJIEMEHTOB, 00pa3yeMbIX WMHU IMPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM
xumuyeckoro siementa B Ilepumoanueckoil cucteme. MHUPOBO33pEHUYECKOE M HAyYHOE 3HAYEHHUE
[lepuoanueckoro 3akona .M. MennaeneeBa. Ilpornossr .M. MengeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX JJEMEHTOB. PeleHune MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUid Ha
XapaKTepU3aluio XUMHYECKUX JJIEMEHTOB «MeTammueckue / HEMeTaNIMYeCKUe CBOMCTBA,
3IEKTPOOTPULATENIBHOCTh XUMUUECKUX 3JIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOECHUEM U
IIOJIO’KEHUEM B IIEPUOIUYECKON CUCTEME XUMUYEeCKUX ieMeHToB .M. Menneneesa»

Paznen 2. Xumnuyeckue peakuuu

12

Tema 2.1.
Tunbi
XHMHYECKH
X peakuMi

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Krnaccudukanus u THITBI XUMAYECKUX PEAKIUH C y9acTHEM HEOPTaHUICCKUX BEIIECTB.
CocraBiieHre ypaBHEHUH peaklnii COeIMHEHUs, pa3NI0KEHUs, 3aMeIIeHNs, 0OMEHa, B T.4. pEaKuil
TOpEHUs, OKUCIICHUS- BOCCTAHOBJICHUSI.

VYpaBHEHUs OKHCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb OKuciaeHusl. OKUCIuTeNb U

BOCCTaHOBUTEb.

CocraBnenue U ypaBHHBAHHUE OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOIOM
ANEeKTpOHHOro Oananca. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE pEAaKLIUU B IPUPOJIE,

MPOU3BOJACTBCHHBIX ITPOLECCax U JKUZHCACATCIIbHOCTU OPraHu3MOB

JlabopaTopHble 3aHATHSA

KonnuecTBeHHbIE OTHOLIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIEC 3aKOHBI B XUMUU U PaCU€ThI 110
YPaBHEHUSAM XMMHUYECKHUX peakunii. Mosib Kak eIMHNLa KOJM4ecTBa BeniecTBa. MoisipHas Macca.
3aKOHBI COXPaHEHHsI MAacChl M HEPruu. 3aKoH ABOraapo. MospHbiit 00beM razoB. OTHOCUTENbHAS
IJIOTHOCTB ra3oB. PacueTsl o ypaBHEHUSAM

XUMHUYECKHUX PEaKIil ¢ UCIIOJIb30BaHHEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) Ta30B, KOJTUYECTBa

BCIICCTBA

OK 01




Tema 2.2.

OcHoBHOe coepkaHue 4
DJIEKTPOJIMTHY
e cKkast Teoperuueckoe o0yueHue 2
AUCCOHALMS Teopus anekrposnntudeckor nucconnanuu. oHsl. DIEKTPOIUTHI, HEAIEKTPOJIUTHL. Peakuuun noHHOTO
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
JlaGopaTopHble 3aHsATHS 2 OK 04
JIaGoparophas paboTa "THITBI XUMUYECKHX peaKiui'.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00OPa3yIOIIMXCS BELUIECTB) U IPU3HAKOB 2
XUMHUYecKUX peakuuil. IlpoBenenue peakiuii HMOHHOIO OOMEHa, ONpEIENCHHE Cpellbl BOJHBIX
pacTBOpoOB. 3a/1aHUs HA COCTaBIEHHE HOHHBIX peaKLni
KonTtpoibHasn
pagora 1 CrpoeHue BemecTBa U XUMHYECKUE PEAKIIUU 2
Pasznen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BElECTB 20
Tena3.1. OcHoBHoOe coJep:kaHue 8
Teopernueckoe o0yueHue 6 OK 01
Kaaccndukan [Ipenmer Heoprannyeckoit xumun. Kiaccugukanus HeopraHuueckux BemecTs. IIpocTbie U crokHbIe OK 02
us, BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIbI, THAPOKCUIB, [K1.1
HOMEHKJIATypa KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKHUX BEIIECTB. ATperaTHble COCTOSIHUS BEILECTBA.
U CTpOeHHe Kpucrannuueckue 1 amopgHbIe BelecTBa. THUITbI KpUCTAJUIMYECKHUX PEIIETOK (aTOMHas, 6
HEOPraHu4ecK MOJIEKYJIsIpHas, HOHHAsA, METaJUTMYecKast). 3aBUCHUMOCTh (PM3NYECKUX CBOMCTB BEILIECTBA OT TUIA

HX BeLIECTB

KPUCTAJININYECKON PEIIETKU. 3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BELIECTB OT BUJA XUMUYECKOU
CBA3U U THIA KPUCTAIUINYECKOMN pemeTku. [IpuunHbl

MHOFOO6paBI/ISI BCIICCTB

JlabopaTopHble 3aHATHSA




HomMmeHkitatypa HeOpraHm4ecKkux BEIIECTB: Ha3BaHUE BELIECTBA 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, yrieKucIblii

ra3, aMMHaK, raiieHas U3BeCTb, HETalleHast U3BECThb, MUThEBAsI CO/A U APYTUX): Ha3bIBaTh U
COCTaBJIATh (POPMYJIBI XUMHUUECKHUX BEIIECTB, ONPEIENATh MPUHAICKHOCTD K Kiaccy. cTounuku
XUMHYECKON HHpOpMaIiu (CpeICTB MacCOBOM nHpopMmaiuu, cetb MuaTepHeT u npyrue). [lonck
nH(pOpMaLIUY IO HAa3BaHUSIM, UACHTHU(PHUKATOPAM, 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

Hewmeramnsl. O0uue puszndeckre 1 XMMHUYECKUE CBOMCTBAa HEMETAIIOB. THUIMYHbIE
coiicTBa HeMeTa/uioB [V- VII rpynn. Knaccudukamnus u HoMeHKIaTypa coeIMHEHUHA
HeMeTallsI0B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE.

JlaGopaTopHble 3aHATHUSA

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHX BEIIECTB (OKCHJIOB, I'MJIPOKCUIOB,
KHCJIOT, COJIeH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEMHEHMH, BBICIIUX OKCUJIOB U TUIPOKCUIIOB.

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas pabota «CBoiicTBa METAIIIOBY». B3anuMoielicTBE METAIIIIOB C BOJIOH, a TAKXKE C

pacTBOpaMu coJIel u pacTBOpaMu KHUCJIOT. BzaumogeiictBue CCpHOfI M a30THOM KHUCIIOT C MEABIO.

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUIl C y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTAaHWYECKHUX BEIIECTB: METAJJIOB U HEMETAJIOB; OKCHJIOB METAJUIOB

JlabopaTopHas paboTa «XapakTep AUCCOIUAINN PA3TUYHBIX THAPOKCHUIOBY.

CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKIUi C y4acTUEM IPOCTHIX U CIOKHBIX
HCOPTraHNYCCKUX BCIICCTB:, HCMCTAJIJIOB U aM(l)OTCpHBIX 3JICMCHTOB; HCOPraHNYCCKUX KHCJIOT,
OCHOBaHUH M aM(OTEPHBIX THAPOKCUIOB; HEOPTAHUUECKUX COJICH,

XapaKTEepU3YIOIIMNX UX CBOMCTBA.

OK 01
OK 02
K 1.1




Tema 3.3. OcHoBHOE coep:kaHue
JlabGopaTopHble 3aHATUSA
Wnentuduran JlaGoparopuas pa6ora «neHTU(GUKALUS HEOPraHUYECKUX BEIECTBY.
nst Pemenue skcriepuMEHTAIBHBIX 337ja4 10 XUMUYECKUM CBOMCTBaM METAJUIOB U HEMETAILIIOB, 110 OK 01
HEOPraHN1eCcK Pacro3HaBaHMIO U MOIYYEHHUIO COEIMHEHHI METaJLIOB 1 HEMETAILIOB. IK 1.1
U X BEMECTB W nentuduKanus HEOPraHUYECKHMX BEILECTB C MCIOIb30BAHMEM MX (PU3MKO-XMMHYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakuu Ha cysbdaT-, KapOoHAT- U XJIOPUA-
AQHUOHBI, HA KATUOH aMMOHMUS
KonTpoasnas Croii
BOICTBA HEOPraHUYECKHX BeleCTB
pabora 2
Pasieu 4. CTpoeHne 1 cBOIICTBA OPraHUYeCKUX BellecTB 8
Tema 4.1 OcHoBHOE co/lep:KaHue 5
Kaacenpuxanus Teopernueckoe o0yuenune 4
, CTPOCHHE H [losiBneHre M pa3BUTHE OpPraHMYECKOW XMMHUM Kak Hayku. [Ipenmer opraHudeckoil Xxumuu.
HOMEHKJIATYpa MecTo u 3HaYeHHE OpPraHMYeCcKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHuYecKuX XUMUYECKOE CTPOEHHE KaK IMOPAJOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIIACHO HX BAICHTHOCTH.
OcCHOBHBIE MOJIOKEHUSI TEOPUH XMMHUECKOI0 CTPOEHHUSI OpraHnyeckux coequHeHnit A.M. byrneposa.
Betecrs VYrinepoaHslii CKEJIET OPraHUYECKOM MOJIEKYJbl. 3aBUCUMOCTb CBOWCTB BELIECTB OT XHMHUYECKOTO 4 OK 01
CTpOEHHS MOJIEKyJ. MI3oMepusi U U30MephI. OK 02
[TonsiTue o pyHkuuonanbHoU rpynmne. Pagukan. IlpuHnumne! knaccudukanuy opraHuuecKux IK 1.1
coequHeHn. MexayHapoaHas HOMEHKJIATypa U IPUHLIUIIBI HOMEHKJIaTypbl OPTraHUYEeCKUX
coeaunenuil. [lonarue 06 a30TcoaepKaIIUX COETMHEHNUAX, OMOIOIMYECKH aKTUBHBIX BEILIECTBAX
(yrneBopax, xupax, Oeykax U Ap.), BBICOKOMOJIEKYJIIPHBIX COSTMHEHUSX (MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3BEHO)
JlaGopaTopHble 3aHSITUSI 2

Homenknarypa opraHnuecKkux COeIUHEHUH OTIEIbHBIX KIACCOB (HACHIIIEHHBIEC, HEHACHIIIICHHBIE
¥ apOMaTHYECKHE YTIICBOIOPOIBI, CITUPTHI, (DEHOIIBI, aJTbICTHIbI,
KETOHBI, KApOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHNE TOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX ()OpPMYIT OPTAaHHUECKUX BEIIECTB OT/IEIHHBIX KIIACCOB, UCIIONIB3Yys X Ha3BAHUS
M0 CUCTEMATHUYeCKON U TPUBUATHHONW HOMEHKIIAType (ITUJICH, alleTHIICH,
rmrepuH, GeHos, GopMaabIAeTH I, YKCyCHast KUCIIOTa, IIUITH). PacdeTs! mpocreiinieii hopMysbl




OpPraHMYEeCKOI MOJIEKYJIbL,UCX0/I U3 AIEMEHTHOro cocTana (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
MPOMBIIICHHOCTH H ObiTy. CBOICTBAa NPUPOIHBIX YIJIEBOJAOPOIOB, HAXOXKIEHHE B NPUPOAC HU
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

- KUCJIOPOACOAEpIKalle COeAUHEHUS (CIUPTHI M (PeHOIIbI, KApOOHOBBIE KUCIOTHI U 3PUPHI,
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
MEXy KJIaCCaMHU OPraHUYECKUX COCIUHEHUN.

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
IK 1.1




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 OPTaHUYECKUX COEIMHEHUN 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

JlabopaTopnasi pabora

JlabopaTopHas pabora  "lIpeBparieHus OpraHUYECKUX BEIIECTB  IPU  HarpeBaHuu'.
[Tonmy4yeHne 3TUIICHA U U3YYCHHUE €r0 CBOMCTB. MoIEIMPOBaHUE MOJICKYJ U XUMHUECKUX
MIpeBpaIleHU Ha IPUMepe dTaHa, ITUJICHA, alleTHIICHA U Jp.

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

U JejIoBeKa

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe o0yueHue

buooprannueckue coequuenus. [IpumeneHne u OnoIorudeckasi poib yriieBooB. OKHCICHUE
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 (YTIEBOIOPOAbI, CIIUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE TPOU3BOIHBIE,
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

3pEHHs] XUMHYECKHX ITPOLIECCOB IPU TPOTEKAaHUN Ka4€CTBEHHOU

peaKIMy, MO3BOJISIONIEH HICHTU(UIIMPOBATH NPEAJIOKEHHBIE OPraHUYECKHE BEIIECTBA

OK 01
OK 02
OK 04
K 1.1




KonTtpoasn
as pabora 3

CTpyKTypa H CBONiCTBa OPraHNYeCKHX BellecTB




Pazpea 5.

Kunernuyeckue u TEPMOAMHAMHUYCCKHE 3AKOHOMEPHOCTH IPOTCKAHUA XUMHYECCKHUX pealcum”d

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 >PQeKThl XUMHUECKUX peakuuid. DK30- U DHIO0TepMuUYeckue, peakiuu.O0paTuMocTb
peaknmii. XHWMHYECKOE paBHOBECHE M €ro CMELICHHWE I0J JACHCTBHEM pa3IH4YHBIX (HaKTOPOB
(KOHIIEHTpalMsl PeareHTOB WM MPOJAYKTOB pEakKlMH, J[AaBlIEHUE, TeMIeparypa) Uil CO3JAaHUS
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX

nporueccoB. [Tpuniun Jle [larense

JlaGopaTopHble 3aHATHSA

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JaHUH Ha aHAJIN3 (DAKTOPOB ,BIMSIOIIMX HA U3MEHEHUE
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 1.1

Pa3znea 6.

PacrBoOpsI

Tema 6.1.
IlonsiTHe 0
pacTBopax

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

PactBopenue kak Qusuko-xumuyeckuit mporecc. PactBopsl. CriocoObl MPUTOTOBJICHHUS] PACTBOPOB.
PactBopuMocTs. MaccoBasg n10is pacTBOpeHHOro BemniecTBa. (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. Pemenrne npakTuKO-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA
PacCTBOPELI, UCITOJIB3YEMBIC B OBITOBOH U HpOHSBO}ICTBeHHOﬁ ACATCIIBHOCTHU YCJIOBEKA

OK 01
OK
0.2.
OK 07
K 1.1




Tema 6.2 OcHoBHOe coepkaHue

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

BOHpOCElMI/I) " ONpCACICHUEC CPEABI BOOHBIX paCTBopOB.PeH_ICHI/Ie 3a1a4 Ha IMMPHUIOTOBJIICHUE paCTBOPOB




IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJleP:KaHue (CoepKaHue MPUKJIATHOTO MOTYJIs1)

Paznen 7 XuMus B ObITY H IPOU3BOICTBEHHOM JAeSITEJIbHOCTH YeJI0OBEKA
OcHOBHOe coJep/kaHue
Tema 7.1.

Xumus B OBbITY
"

Teopernueckoe o0yueHue

Hosgelimue 1o0CTHXkEHNS XUMUYECKON HAYKH U XUMUYECKOW TEXHOJIOTHH. Posib XmMuu B
o0ecreuyeHnH SKOJIOTUYECKOM, IHEPTeTHYECKON U MUIIICBOM 0€30IMacHOCTH, Pa3BUTHH
MeauiuHbl. [IpaBuna moucka u aHaM3a XUMHUYECKOH HH(POPMAITUH 13

MIPOU3BOJICTBEH OK 01
HOI pa3IMYHbIX MCTOYHHUKOB (HaydyHas M Yy4yeOHO-Hay4yHas JHUTepaTypa, CpeiCTBa MacCOBOM 2 OK 02
NESTEIbHOCTH uHpopmanuu, cetb UHTEpHET) OK 04
4esioBeKa
OK 07
JlabopaTopHble 3aHATHSA K 1.1
2
[Touck u aHanu3 KeWCoOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUN C Y4eTOM Oyayiieit 5
HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTHU IO TEMaM: KPaCKH, NCTOYHUKH SHCPIUH, OPraHUICCKHUEC U
MUHEpalbHbIe YI0OpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amura: [IpencraBienue pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-I0KIaa ¢ pe3eHTaluen
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
NoMelleHHUsI:

KaOuHeT XuMuu, OCHAIICHHBII 000PYIOBAaHHEM U TEXHUYECKUMU CPEICTBAMH O0YUICHHS:

Ob6opynoBanue: PaGoune mecTta mpemnojaBaTens U 0Oy4aroIIUXCs: AOCKa MenoBas -1uiT., cTon
y4eHHueCcKui — 16 mrT., cTyn ydeHu4eckud — 32 mt., cTosl — 1 mt., cTyn — 1 1T, %Kano3u BepTUKAIbHBIC
- 3 t., cerid - 1 mr.

KoMrmutekT yueOHO-MeTOAMYECKON TOKYMEHTAIIUH, TUIAKAThI

TexHuueckue cpecTBa 00ydeHus: MyJIbTUMEUITHOE 000pyI0BaHue (HOYTOYK, SKpaH Ha IITAaTHUBE,
IIPOEKTOP)

3.2 UndopmanmnonHoe odecriedeHne peaan3amumn NporpamMmmbl
OcCHOBHbBIE HCTOYHUKH:

1. Tabpuensa O.C., OcropoymoB N.I'., CnagkoB C.A. Xumus (6a30Bbiii ypoBenb) 10 ximacc YueOHUK
[Ipoceemnienue 2022 rox

2. T'abpuensn O.C., OcropoymoB WN.I'., CnankoB C.A. Xumus (6a30Bblii ypoBeHb) 11 kimace YueOHUK
[Ipoceemenue, 2022 rox

3. Hukutuna H.I'. O0mas u Heopranuueckas xumus. B 2 4. Yacts 1. TeopeTuueckne OCHOBBI: Y4eOHUK U
MPAKTUKYM JJIsl cpesiHero npodeccuonanbHoro oopazosanus / H.I'. Hukuruna, B.W. ['pe6enbkoBa. — 2-¢
u3n., nepepadb. u momn. — MockBa: M3zmarensctBo [Opaiit, 2020. — 211 c¢. — (IIpodeccronanbroe
obpasoBanue). — ISBN 978-5-534-03676-3. — Pexum poctyma: www.urait.ru/book/obschaya-i-
neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-438695

4. Hukutuna H.I'. OOmas u Heopranuueckas xumusi B 2 4. Yacte 2. XuUMHUS DJIEMEHTOB: Y4eOHUK U
MPAaKTUKYM JIJIsl CpeHero npodeccnoHansHoro obpasosanus / H.I'. Hukutuna, B.U. I'pebenbkoBa. — 2-¢
u3a., nepepad. u gon. — MockBa: M3parensctBo IOpaiit, 2022. — 322 c. — (IIpodeccuonansHoe
obpazoBanmue). — ISBN 978-5-534-03677-0. — Pexum poctyma: Www.urait.ru/book/obschaya-i-
neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696

,I[OHO.]IHI/ITCJIBHLIG HCTOYHUKU:
1. https://infourok.ru/


http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696
http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS yue6Hoii
JUCHUIIJIIMHBI
KoHTpouib 1 olLieHKa pe3ysIbTaToB 00yUeHHUs OCYIIECTBIIACTCS MIPETOIAaBaTEIEM B IIPOIIECCE

IMPOBEACHUSA ITPAKTUICCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHU:, a TAKXKE BBIIIOJIHEHUSA

00y4aromyMUCs HHIUBUYaTbHBIX 33JJaHUH, IIPOEKTOB, UCCIIEAOBAaHMH. Pe3ynbTaTel 00yueHus

OnmpeacIA0T, YTO o6yqa}oumec>1 JOJIXKHBI 3HaTh, IOHUMATh U ACMOHCTPHUPOBATH 110 3aBEPIICHHUN

U3YYEHUS TUCHUILIMHBL. 711 hopMHUpOBaHUs, KOHTPOJIS U OLEHKU PE3yIbTaTOB OCBOCHUS yueOHOU

JAUCHUIIIIMHBI UCITOJIB3YCTCA CUCTEMA OLICHOYHBIX MCpOHpHﬂTHﬁ, IpeaACTaBIAIOIIAA 000l KOMILICKC

yueOHBIX MEPONPUATUI, COTTIACOBAHHBIX C Pe3yJIbTaTaMHi 00y4YeHHS U CHOPMYITUPOBAHHBIX C YUETOM

®I'OC COO (nmpeametnbie pe3yabTathl o guciuinae) u GI'OC CIIO.

OK/TIK Mopnyas/Pa PesyabTaT 00yuenus THmLt oueHoHLIX
3nen/Tema MeponpUuATHIA
I OcHOBHOE cojlep:KaHHe
1 Paznea 1. Dopm
OCHOBLI PMYJHPOBATH
0a30Bble NOHATHS
CTpOeHus
U 3aKOHBI XUMHU
BelllecTBa
1.1 | OKO1 CtpoeHue aToOMOB CocTaBisiTh XUMUYECKHUE 1. Tect «Ctpoenne atomos
XUMHYECKHUX (hopMyIIbI COeAMHEHHI B XUMHHYCCKHX S/ICMCHTOB 1
JIIEMEHTOB H COOTBETCTBHUH CO TIpMpO/id XUMUHCCKOU CBASHY.
npupojia CTETICHBIO OKUCICHHS 2. 3aj1a4n Ha COCTABIICHHE
XMMHYECKOM CBSI3M | XMMHYECKHX DJIEMEHTOB, XUMHHICCKAX 5
MCXOIS M3 BANCHTHOCTH (bopMyIT IByXaTOMHBIX COCTUHEHUN
1 ek (oxcuaoB, cynb(hua0B, THAPUAOB U
TPOOTPHIATETIBHOCTH T.IL).
3.3a1aHus Ha UCTIOJIb30BaHUE
XUMHYECKOH CHMBOJIUKA U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIAType MEXTYHAPOTHOTO
CO03a TEOPETUYECKON U
MPUKJIATHON XUMHUU U
TPUBUAIBHBIX HA3BAHUA XUMHUECKHUX
dhopMys IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB, CYIb(HUI0B,
THJPUJIOB U T.I1.) U IPYTUX
HEOPraHWYECKUX COCTMHEHUN
OTJIEJIbHBIX KJIACCOB
JlaGopatopHas paboTa s
COCTaBJICHUS
1.2 | oKo1 Tepuomuec Kuii XapaKTepHIoBaTS 1. Tecr «MeTananeCKVI/Ie/
OK 02 | 3axon u Tabnnma e el HEMETaNTNYeCKue CBOMCTBA,
LU AIIEKTPOOTPHIIATEIIEHOCTh M CPOJICTBO
Menneeesa B COOTBCTCTBHH C BX K QJIEKTPOHY XMMUYECKHX 3JIEMEHTOB
IIOJIOKCHACM B B COOTBETCTBHE C MX JICKTPOHHBIM
TIEPHONIECKOM CTPOEHHUEM U IOJIO)KEHUEM B
CHCTEME XUMHUECKUX




anemeHToB JI.H.
Menneneena

MIEPUOUYECKON CUCTEME
XUMHYECKUX 3eMeHTOoB J[.1.
Meupeneena.

2. IlpakTHueckue 3a1aHKs Ha
YCTaHOBJICHUE CBSI3H MEXK]Y
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTNIECKUM
W3MEHEHUEM CBOMCTB XUMHUUYECKUX
AJIEMEHTOB M UX

COEJIMHEHUH B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
CHUCTEME.
IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHUE 3aaHus HA
XapaKTEePU3aALUI0 XUMHYECKIX
aeMEeHTOB: «MeTtandyeckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AJIEKTPOOTPHUIIATELHOCTD U CPOJICTBO
K JIEKTPOHY XUMUUYECKHUX JIEMEHTOB
B COOTBETCTBUE C UX JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHUEM B
MEePUOINYECKON CUCTEME
XUMHUYECKUX djieMeHToR .M.
Meneneeray

Pazpea 2.
XuMHYECKH e
peakuuu

XapakrTepu3oBaThb
THIBI XUMHYECKHX
peakuui

Kontpoabnas padora «Ctpoenue
BellleCTBA U XUMHYECKHEe PeakIun»

2.1

OK 01
OK 04

Tuner
XHUMHYECKHUX
peakuuii

CocTaBnaTh peakuu
COCAUHCHHS,
pasnoxeHusi, 0OMeHa,
3aMeIICHHS,
OKHCIIMUTENHHO-
BOCCTaHOBUTEIIbHBIC
peaknuu

1. 3amaum Ha cocTaBieHUE ypaBHEHU
peaxkuuii:

- COEeIMHEHWSI, 3aMeIICHUS,
pas3ioxeHus, 0OMeHa;

- OKHCIIUTEIIEHOBOCCTAHOBUTEIHHBIX
peaKIuii ¢ UCTONIb30BAaHUEM METO/Ia
AIIEKTPOHHOTO

OamaHca.

2. 3amauu HA pacyeT MacChl BENECTBA
Wik 00bEMa Ta30B M0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE HMITH
00BEMY OZIHOTO U3 YYaCTBYIOIIUX B
pEaKIMK BEIIECTB; pacYEThI MaCcChHI
(00BEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIUHU, €CIH OJTHO U3
BEIIECTB HMEET

2.2

DIEeKTPONIUT
naecKas
JUCCOIUAI S
HOHHBIH 00MeH

u

CocTraBnsATh ypaBHEHUS
XUMHYECKHUX PEaKINH

HOHHOI0 0OMeHa ¢
y4acTHEM
HEOPTraHUYECKUX
BEILECTB

1. 3aiaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX 1

MOHHBIX peaKIHii ¢ y4acTUEM KHCIIOT,

OCHOBAHUH U COJIEH, YCTAHOBIICHHE

WU3MEHEHHUS KHUCIOTHOCTH CPEIbI

2. JlaboparopHas padoTa "Tumsl

XUMHUYECKUX peakiuui”

Paznean 3.
Crtpoenue u

HccaenoBarsb cTpoeHue

M CBOMCTBA

KonTpoasHnas padora «CBoiicTBa
HEOPraHU4eCKHUX BelleCTB)




CBOlCTBa

HEOpraHu4e CKux

BellecTB

HEOPraHu4eCKMuXx
BelIeCTB

3.1

OK 01
IIK1.1

Knaccudukanms,
HOMEHKJIaTypa U

CTpOCHHE

HCOPraHN4YCCKUX

BCIICCTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «HoMeHknarypa u Ha3BaHue
HEOPraHUYECKHX BEILECTB UCXOMAs
U3 UX XUMUYIECKOU (DOPMYIIBI HITH
COCTaBJICHUE XUMHYECKOMI
(bOpMYyITBI HCXOIS U3 HA3BAHUS
BEILECTBA 110 MEXAYHAPOJIHON UITU
TPUBHAIILHON HOMEHKJIATYpe».

2. 3a/1a4u Ha pacyeT MacCOBOM JOJIN
(Macchl) XMMUYECKOTO JIEMEHTA
(coemuHeHUs) B MOJIEKYJIE (CMECH).
3. IIpakTuyeckue 3a1aHus 1o
KJ1accupUKalluu, HOMEHKJIAType U
XUMUYECKUM (PopMyiam
HEOPraHWYECKHUX BELIECTB Pa3IUYHBIX
KJIaCCOB.

4. IlpakTueckue 3aJaHus Ha
ONPEACIECHNE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHYECKOM
CBSI3U U TUIIA KPUCTAIUIMYECKOU
pEeIIeTKH

3.2

OK 01
OK 02
IIK1.1

dusnko-
XUMHUYCCKUC
CBOMCTBA
HEOpraHuyec
KHX BEIIECTB

YcranaBauBaTh
3aBUCUMOCTH (DU3HKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TaK)Ke TUIa
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OcoOEHHOCTH XUMHUECKUX
CBONCTB

OKCHIOB, KHCJIOT, OCHOBaHHIH,

aM(OTEepHBIX THAPOKCUIIOB U

COJIEN».

2. 3ajaHus Ha COCTaBJICHHE

YPaBHEHUN XUMUYECKUX PEAKIUU C

y4acTUEM MPOCTHIX U CIOKHBIX

HEOPraHUYECKUX BEILECTB: OKCUIOB

METaJIJIOB, HEMETAIIJIOB U

aM(OTEepHBIX 2JIEMEHTOB;

HEOpPraHMYECKUX KUCIIOT, OCHOBaHUM U

amM(pOTEepHBIX THIPOKCUIOB,

HEOPraHUYECKUX COJIEH,

XapaKTepU3YIOLINX UX CBOMCTBA U

CHOCOOBI MOTYYECHHUS.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE

TEOPETUYECKHE 3a/1aHNs HA CBOMCTBA U

MOJIyY€HHE HEOPTaHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

WNnentuduxa mus
HEOpPraHUYeC KUX

BEILECTB

Uccnenosarts
KAQ4CCTBCHHBIC peaKI_[I/II/I
HEOPraHUYECKUX
BEIIECTB

1. IIpakTUKO-OPUEHTUPOBAHHBIE
3a1aHuUs 110 COCTaBJICHUIO
XUMHYECKHUX PEAKIHUN C y4aCTHEM
HEOPraHUYECKHUX BEIIECTB,
HCIIOTB3YEMBIX TSI KX
UACHTU(DHUKAIIH.

JlaGopatopHas pabora:
"Unertudukarms
HEOPraHWYECKUX BEIIECTB"




OK 01

1. 3a,Z[aHI/I$I Ha COCTaBJICHHE HA3BaHUU

4.1 Knaccuduka s, Knaccudumnuponats .
IIK 1.1 OPraHUYECKUX COECTUHEHUN TTO
HOMEHKJIATy pa u OpraHUYecKue BEeIIeCcTBa . .
CTpOEHHE B COOTBETCTBUH C UX TPHBHAILHOM HITH MEAULYHAPO/HOU
OpTaHHYec KAX CTpocHHEM CUCTEeMaTU4YECKOIl HOMEHKJIIaType.
BEIIECTE 2. 3a/1aHus Ha COCTABJIEHUE MOJIHBIX
U COKpPALICHHBIX CTPYKTYPHBIX
(bopMyI1 OpraHMYECKHUX BEIICCTB
OTJIEIbHBIX KJIACCOB.
3. 3agauu Ha ompeeNieHue
MpOCTEUIIeH
4. (hopMyJIBI OPraHUIECKOM
MOJIEKYJIbI, HCXO/IA U3 3JIEMEHTHOTO
coctana (B %)
a2 | OKOL | ~pisorpa YcranaBiauBaTh 1. 3aganus Ha cocTaBieHne ypaBHEHHI
OK 02 OPraHHYECK KX 3aBHUCHUMOCTh (1)1/1:'11/11<0- XMMHUYECKUX PEAKLUN C
OKO04 COCIAHEHNM XMMHYECKHUX CBOMCTB y4aCTHUEM OpPraHUYECKUX
[IK1.1 HEOPraHUYECKUX BEILECTB HA OCHOBAaHUU UX
BEIIECTB OT CTPOCHUS COCTaBa U CTPOEHHSI.
aTOMOB M MOJICKYII, a 2. 3aj1aHMsl HA COCTABJICHHE
TaKXKe TUIA YpaBHEHHI XUMUYECKUX PEAKIIHH,
KpUCTAIITNYECKON WUTIOCTPUPYIOIINX XUMUYECKHE
pelIeTKH CBOMCTBA C y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKuil U
TCHETHYECKOU CBS3HM OPTraHUIECKUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHble 3a1a4n 10 ypaBHEHHSIM
peaKmii ¢ ydacTHEM OPraHUYEeCKUX
BEIIECTB.
4. JlaboparopHas paboTa
"[IpeBpareHust opraHUuYECKUX
BEUIECTB IIpU HarpeBaHuu"
4.3 8E 8; Mnentuuia s Hccnenosare 1. IpakTHKO-OPHEHTUPOBAHHBIC
OK04 OpraHUYecK UX KayeCTBEHHbIE 3aIAHAA [0 COCTABICHUIO
K11 BEIICCTB, X peaKinm XMMUYECKHUX peakifii ¢ ydacTuem
3HAUCHUC 1 OpTraHHHCCKHX OpPraHWYECKHX BEIIECTB, B T.U.
TMPUMEHEHHE B COEMHEHUH OT/IETbHBIX HCTIONb3YEMBIX JUT HX
OBITOBOM 1 KJIaCCOB weHTHUKAIIH B
TIpOM3BOACTE OBITY U IPOMBILIIIEHHOCTH.
CHHOM 2.JTaGoparopHas pabora:
JEATELHOCT U "UneHTrduKaius opraHuuecKux
YyelloBeKa COEIMHEHMH OTJENbHBIX KJIAcCOB"
5. Paspen 5. XapakrTepu3oBaThb
Kunernuec kue S —
1 TEpMOHHA Pa3JIHYHBIX

MHYeCcKHe
3aKOHOMEPH OCTH
NPOTEeKAHU

XHUMHYECKH X
peakuuii

(paxkTopos Ha
paBHOBecHE U
CKOpOCTh
XHMHUYECKHX
peakuuit




XapakTepus3oBaTh

IIpakTHKO-OpHUEHTUPOBAHHBIE

5.1 OK 01 | Ckopoctb
OK 02 | xMmeckn x BIIMSTHUE KOHIICHTPAINH TEOPETUYECKHE 3a/IaHUs HA aHAITU3
— pearupyromux BeuecTB (haKkTOpOB, BIMIONMINX HA §
IIKI.1 N UMIICCKO & U TEMIIEpATYphI Ha U3MEHEHHE CKOPOCTH XMMHYECKOM
pABHOBECHE CKOPOCTb XMMH'IECKHX peakuuu. [IpakTko-
peakmuit OpUEHTUPOBAHHBIC 3aJIaHUS HA
XapakTepu3oBaTh npuMeHeHue npuHiuna Jle-
BIIMSTHUEC H3MEHCHHUS [aTenbe 1Ist HAXOKICHHUS
KOHIIEHTPAIIUN HaIlpaBJICHUSI CMEIICHUS PAaBHOBECHUS
BEILIECTB, PEAKIIUH XUMHUYECKON pEeaKIuu U aHAJIU3
CpeIIbl U TEMIIePaTyPhI (haKkTOpOB, BIMAIONINX HA CMEIICHHUE
Ha CMeIIeHNe XUMHYECKOTO PAaBHOBECUS
XUMHAYECKOTO 2.JIaGoparopHas paboTa
paBHOBeCHs! «CKOpOCTh XUMUYECKHX PEAKIUM.
CwmernieHre XUMHUIECKOTO
PaBHOBECHSI»
6 Pa3pea 6. HccaenoBaTrb HCTHHHBIE
Pacreope! pacTBOPHI C
3aJJaHHBIMH
XapaKTepUCTHKAMH
OK 01 | [onstus o Pasnuyats neTnnnbie 1. 3aga4yn Ha MPUTOTOBJIICHUE
OK 02 | pactBopax PachBOpRI PacTBOPOB.
K 1.1 IIpakTuxo-
OPHECHTHPOBAHHBIC
pacyeTHbIC 3aJaHHs Ha
JIMCTICPCHBIE  CHUCTEMBHI,
HCIIOJIb3yEMbIE B
OBITOBOI u
IIPOU3BOJCTBEHHOMN
JIESITENIbHOCTH YeJIOBEeKa
OK 01 | Uccnenosa Hue Hcenenosats (bHEHKO_ JlaGopartopHnast pabota
OK 04 | cBoiicTB XHMHTCCKHE CBOMCTBA "[IpuroroBnenue pacTBOpoB"
MK 1.1 | pactBopos HMCTUHHBIX PACTBOPOB
Il IIpodeccuonaILHO-OPHEHTHPOBAHHOE CcO/iep:KaHMe (coep:KaHNe MPUKJIATHOT0 MOTYJIs1)
7 Paznen 6. Xumus OueHuBaTh 3amura Keiica (¢ yueTrom
B OBITY M nocJiecTBHs OLITOBOI Oymymeit
NPOU3BOACT - npo¢ecCHOHATbHOM
BEHHOM IPOM3BOACTBEHHO JAesiTeJIbHOCTH)
AEATEIHLHOC JAEeATeIbHOCTH
TH Y€/10BEKA 4eJI0BeKA ¢ MO3HIMI
IKOJIOTHYECKOM
0€30MaCHOCTH
OK 01 Xumusi B OBITY OuenuBarb Keiic (c yuerom 6y§lymeI/I
OK 02 - OCTECTBHS GEITOBOM npodecCuoHaATBHON ,ZlveflTeJ'IBHOCTI/I)
OK 04 MPOH3BOJICTE W MPOM3BOJICTBEHHOT Bo3moxkHbBIE TEMBI KEHCOB:
OK 07 CHHO eATETbHOCTH YElI0BEKa 1. IloTrenenenune kuMara u
IIK1.1 ESTENBHOCT 1 ¢ o3I BBICBOOOJK/IEHUE Ta30BBIX THAPATOB
qeJI0BeKa SKOJIOTHYECKON CO ZiHa okeaHa
6E30MACHOCTH 2. Bynymme marepuansl st

aBHa-,MaIlIuHO-, K




npuOOPOCTPOCHHUS

3. HoBble maTepuanbiiist
COJIHEUYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIBHBIX IPENApPaTOB




MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUSI
POCCUNCKOU ®EJEPALINU

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHHWE BBICIIEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJEMMUS»

CPEJHENNPO®ECCHOHAJBHBINA KOJLUIEK

®oH/1 OLIEHOYHBIX CPEICTB
JUTSI IPOBEJICHUS TEKYIIEr0 KOHTPOJISI U POMEKYTOYHOM aTTeCTalluU
1o o0ueodpazoBaTeIbHOM Y4eOHOM TMCHUILIHHE
Xumus
A cnenranbHocTu: 12.02.10 MoHTaXK, TeXHHYeCKOe 00CIy:KMBAaHUE U PEMOHT OMOTeXHHUYECKUX U
MeIMUMHCKUX aNapaToB U CUCTEM.
(dhopma npoBeIeHNs OIEHOYHO MTPOLIETYPHI -
oughgpepenyuposannsiii 3auem



|. OBIIME INIOJIOKEHUSA

®onp oneHouHbIX cpeactB (POC) npenHazHaueH i KOHTPOJISI M OLEHKH 00pa30BaTeIbHbIX JOCTUKEHUI

00y4YaroIuxcsi, OCBOMBIINX IIporpaMmmy o01eo0pa3zoBaTeIbHON y4eOHOM TUCHUIUIMHBL «XUMUSD.

@®OC BrIIOYaET KOHTPOJBHBIE MaTepuaibl JJs IPOBEACHUS TEKYLIEIO KOHTPOJIS U IPOMEKYTOUHOU
arrectanuu B popme nuddepeHIIUPOBAHHOIO 3a4eTa.

@®OC pazpaboran B cooTBeTcTBUU ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM
cpenHero obmero odpazoBanus U pabodeild mporpaMmoil 001Ie00pa3oBaTeIbHON yUeOHOM TUCIUILIMHON

«XUMUI.

1.1 Ilmanupyemblie pe3yJibTaThl 0CBOEHHUs 0011€00Pa30BaTeJIbHOM JUCHUIJIMHBI B COOTBETCTBHHU

¢ ®I'OC CIIO u Ha ocHose ®IoC COO:

npodecCHOHATLHOM IS TEIILHOCTH,
OsJaieHne YHUBEPCAIbHBIMHI
Y4eOHBIMHU NO3HABATEIbHBIMH
ACHCTBUAMMU:

a) 0azoBble JIOTHYECKHUe AelicTBHS:
- CaMOCTOATENBHO (OPMYIHUPOBAThH U
aKTyaJlu3UpoBaTh NMpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYHIIECTBEHHBIN
MPU3HAK WIM OCHOBAHMS JJIs
CpaBHEHHUS, KJIaCCU(PUKALIUU U
0000IICHMS;

- OIPENENSTh LEIH JIeATEIbHOCTH,
3aJaBaTh NapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B pacCCMaTPUBAEMBbIX
SBJICHUSIX;

- BHOCHTh KOPPEKTHBEI B
NESTENIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OLIEHUBATh PUCKU MOCIEACTBUN
NeSITeNIbHOCTH;

- pa3BUBATh KPEaTUBHOE MBIIUICHUE
MIPH pEeIICHNUHN KU3HEHHBIX MPoOIeM
0) 0a30BbIe HCCIET0BATEIbCKHE

Kon u IlnanupyemMsblie pe3yJbTaThbl 0CBOEHHS TMCIHUIIHHBI

HAHMeEHOBaHMeE

¢popMupyembIx Oo6ume JAucuunimHapHbie
KOMIIeTeHIMii
OK 01. B yacT Tpy10BOro BOCIIUTAHUS: - BJIaJIeTh CUCTEMOM XUMHUYECKUX 3HAHUMH,
Bri6upats - TOTOBHOCTH K TPY/y, OCO3HAHHE KOTOpasi BKITIOYACT: OCHOBOITOJIATAIOIIIHE
CIIOCOOBI LIEHHOCTU MacTepCTBa, TPYA0I00ue; | MOHATUA (XUMUYECKUHN DIIEMEHT, aTOM,
pEIICHMS 33/1a4 | - TOTOBHOCTh K aKTHBHOM 9JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
npoecCHoHab | IEeATEITPHOCTH TEXHOJIOTUICCKON U ANIEKTPOHHBIC OPOUTATI ATOMOB, UOH,
HOH COIMAJIPHOW HAIPaBJIEHHOCTH, MOJIEKYJIa, BaJICHTHOCTD,
JIEATEILHOCTH, CIOCOOHOCTH MHUIIMHPOBATH, ANEKTPOOTPHUIATEILHOCTD, CTCTICHb
MPUMEHUTEIBHO | IJITAHUPOBATh M CAMOCTOSTEIBHO OKHCJIEHHS, XUMHUYECKas CBI3b, MOJb,
K pa3IMYHbIM BBITIOJTHSATE TAKYIO JESTCIBHOCTD; MOJISIpHAsi Macca, MOJISIPHBINA 00BeM,
KOHTEKCTaM - HHTEPEC K pa3IMYHbIM chepam YIJIEPOHBIN CKeNeT, GyHKIIMOHATbHAS

TpyIIa, paauKail, U30Mepusi, U30MEPHI,
TOMOJIOTUYECKHH psJl, TOMOJIOTH,
YTII€BOJOPOBI, KUCIOPOI- 1
a30TCO/IepKAIINE COSTUHEHHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA
(yrmeBompl, )KUpPBI, OETTKN), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS,
KPUCTAJUTUYECKAsl PEIIETKA, THITBI
XUMHYECKHUX PEAKIHid (OKUCIUTETHHO-
BOCCTaHOBUTEIBHBIE, 9K30-1
SHIOTEPMHUUYECKHUE, PEAKIIUH HOHHOTO
o0OMeHa), pacTBOp, dJEKTPOIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOIUTHYECKAS
JTUCCOITHAITNS, OKUCITUTEb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOH
peakuuu, XMuMUYeCcKoe paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHs] XUMUUECKOTO
CTPOEHUS OpraHnyecKkux Bemects A.M.
Bbytneposa, Teopust 3MEKTPOIUTHUECKON
Jccolanuu, nepuoauyeckuit 3akon .M.
MeneneeBa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3BIK
XUMHH, (PAKTOJIOTUIECKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJIYYEHUHN U
0€30MMacCHOM HCIIOIH30BAHUH BOKHEHIIIHX




JeHCTBHUA:

- BIAJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOU U MPOESKTHON
JIEATEIbHOCTH, HaBbIKAMHU
paspenieHus mpooem;

- BBISIBIISITH IPUYUHHO-CIICICTBEHHBIC
CBSI3U M aKTyaJIM3UPOBATh 3a7a4y,
BBIIBUTATh THIIOTE3Y €€ PEIICHUs,
HaxOJIUTh apPTyMEHTHI IS
JIOKa3aTelIbCTBA CBOMX YTBEPKJICHMI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH
pelIeHus;

- AaHAJIM3UPOBATH MOJYUYEHHBIE B X0OJIC
pEIICHUs 3a/1a4H PE3yIbTaThI,
KPUTHYECKH OLICHUBATh MX
JIOCTOBEPHOCTH, IPOTrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSX;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U PAKTUYECKYIO
00J1aCTH KU3HENEATEILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIE HJICH, MTPEIaraTh
OPUTHHAIILHBIC TTOIXO/IbI U PEIICHHUS;
- CITOCOOHOCTH MX HMCITOJIL30BaHUSA B
IM03HABATEILHON U COIMAILHOM
MIPaKTUKE

HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY U MPAKTHUECKOM
JIeSITEeIILHOCTH YESJIOBEKA,

- YMETb BBISBIISITh XapaKTEPHbIE MPU3HAKU
Y B3aUMOCBSI3b U3YUYCHHBIX MMOHSITHH,
MIPUMEHATHh COOTBETCTBYIOILIME TOHATHUS
MIPU ONTMCAHUM CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB U UX MPEBPAILCHUI; BBIABISATh
B3aMMOCBS3b XUMHUUYCCKHUX 3HAHUH C
MOHATHUSIMHU U NMPEJICTABICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIOJb30BaTh HAMMEHOBAHUS
XUMHYECKHUX COEIUHEHUN
MEXAYHAPOJHOIO COK03a TEOPETUUECKON U
MPUKIIATHON XUMUU U TPUBUATILHBIC
Ha3BaHUS BOKHEUIIINX BEIICCTB (ITUJICH,
aleTHIICH, TIIUICPUH, PCHO,
(dbopManbaerus, yKCycHas KHCIOoTa,
TJIMIMH, YTapHBIN Ta3, YIICKUCIBIN ra3,
aMMHMaK, ralieHasl U3BeCTh, HerameHas
W3BECTh, MUTHEBAS COJA U IPYTHUX),
COCTaBIATH (GOPMYIIbI HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB, yPABHEHUS
XUMHUYECKUX PEaKIuid, O0BACHATh UX
CMBICIT; IOATBEPXKIaTh XapaKTepPHBIC
XHMUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U
3alUCsMU YPaBHEHUN XUMUYECKUX
pEaKIHnii;

- YME€Tbh YCTaHABJIUBATh NMPUHA/JIEKHOCTh
M3y4YEHHBIX HEOPTaHUUECKHUX U
OpPraHUYECKUX BEILIECTB K OMPEACIICHHBIM
KJIaccaM Y rpymnnaM COCIUHEHUH,
XapaKkTEepU30BaTh UX COCTAB U BaKHEHIINE
CBOMCTBA; OMPEACIIATh BUIbl XUMHUYECKUX
cBs3el (KOBaJICHTHAsS, MOHHAS,
MeTajJIn4yecKasi, BOJOPOJIHAs ), TUIIbI
KPUCTAJUIMYECKUX PEUIETOK BEUIECTB;
KJIACCU(PUITUPOBATh XUMHUECKHUE PEAKITUH;
- chopMupOBaTH MPEACTABICHUS: O
XUMHUYECKOM COCTaBIIAIOIEN
€CTECTBEHHOHAaY4YHOW KapTUHBI MUPA,
pPOJI XUMUH B TIO3HAHHUH SIBJICHUI
MPUPOBI, B JOPMUPOBAHUU MBIIIUICHUS U
KYJIbTYPBI JITUHOCTH, €€ PYHKITHOHATHHOU
TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHHS
MPAKTHYECKHUX 33/1a4 ¥ IKOJIOTHIECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY
3J0POBBIO U MPUPOIHOMN CPEJIE;

- YMETb NMPOBOJIUTH PACUETHI 1O
XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM




XUMHNYCCKUX peaKuHﬁ C HUCIIOJIb30BaHUEM
(U3NYECKUX BETUYNH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYCCTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBa BEIIECTBA;
HCIIOJIB30BaTh CUCTCMHBIC XUMHUYCCKHUEC
3HAHUS JUIS] IPUHSTHUS PEILCHUIT B
KOHKPCTHBIX JKU3HCHHBIX CUTyallUsdX,
CBSI3aHHBIX C BELIECTBAMH ¥ IPUMEHEHHEM

OK 02.
Ocy1iecTBISITh
MIOKCK, aHAJIN3 U
HUHTEPIIPETAIHIO
uHpopmanuu,
HE00X0 MO
TUIS
BBITIOJTHCHUS
3a/1a4y
npodeccruoHnalb
HOM
NEeSITEIbHOCTH

B o0s1acTH IEHHOCTH HAYYHOI' O
MO3HAHUS:

- chopMHpOBAaHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 0OLLIECTBEHHOW MTPAKTHKH,
OCHOBAHHOT'O Ha JIUAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIbTYPHOM
MUpE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOU U
YUTATENbCKON KYJIBTYPhI KaK
CPEACTBA B3aMMOJICHCTBHS MEKIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HAaHME LIECHHOCTU HAay4YHOH
NEeSATEIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO AESITENIBHOCTD
WHIUBUAYAIBHO U B TPYIIIE;
Ogyagenne yHHMBepCAJIbHBIMH
Y4eOHBIMHU NO3HABATEIbHBIMH
JefcTBUSIMU:

B) pa6ora ¢ ungopmanmeii:

- BJIAZICTh HaBBIKAMH IOJIyYEHUS
MH(}OPMAILIUY U3 UCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIISAThH MOUCK, aHAIIN3,
CUCTEMATU3ALMI0 U HHTEPIPETALINIO
nH(OPMAaLIUU PA3IUYHBIX BUIOB U
¢bopM npencTaBieHus;

- CO3J1aBaTh TEKCTHI B PA3IIUYHBIX
¢dopmarax ¢ y4eToM Ha3HaYEeHUs
nH(pOpMaIINY U 1IeJIeBOI ayUTOPHH,
BbIOMpast ONTUMANIBHYIO (hopMy
MIPe/ICTaBICHUS U BU3YyalIU3ali;

- OLICHUBATh I0CTOBEPHOCT,
JETUTUMHOCTh UH(OpMaLIHY, ee
COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CPENICTBA
MH(OPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH B
penIeHuM KOTHUTUBHBIX,

- yMeThb IUIAHUPOBAThb U  BBIIOJIHATH
XUMHUYECKHIA JKCIIEPUMEHT (TIPEeBpaIICHUS
OpPraHMYECKUX BEUIECTB IpPHU HarpeBaHHH,
MOJly4YeHHE OTWIEHA W H3Y4YEHHE ero
CBOMCTB, KAuyeCTBEHHbIC pEaKIHH Ha
QJIBJICTHJIBI, KPaXMaJl, YKCYCHYIO KHCIIOTY;
neHarypauus OeJIKOB TMpH HarpeBaHHH,
[[BETHBIC pEaKIUU OCJIKOB, TIPOBOJHUTH
peakiuu HMOHHOrOo OOMEHa, OMpeNeNATh
Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHBIC
peakmu Ha cynbdar-, KapOoHaT- u
XJIOPUJI-AaHUOHBI, HAa KaTHOH aMMOHHS,
pemaTh 3KCIePUMEHTANBHBIC 3a/a4l 10
teMam "Metamuiel" u "Hemeramiel") B
COOTBETCTBUM C TPaBUJIAMH TEXHUKHU
0e30macHOCTH  MPU  OOpaIllleHUH  C

BEILIECTBAMHU u 1a00paTOPHBIM
000pyIOBaHUEM; IIPEJICTaBIISTh
pe3yJIbTaThl XUMUYECKOTO SKCIIEpUMEHTA B
bopme 3aMucu ypaBHEHUI
COOTBETCTBYIOLIUX peakuuin 51

(opMyIHMpOBaTh BBIBOJIBI Ha OCHOBE ITHUX
pe3yJIbTaToB;

- yMeTb AaHaJU3UPOBaThb XUMHUYECKYIO
nH(poOpMalINIO0, TOJYy4aeMyl U3 pa3HbIX
UCTOYHUKOB (cpencTs MaccoBOM
nHpopmanuu, cetb UIHTEpHET U Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJJaMH HAYYHOTO
MO3HAHUS BENIECTB M XUMUYECKHX SBJICHUN
(HabnofieHre, M3MepeHHe, HKCIEPUMEHT,
MOJICITUPOBAHUE);

- yMeTh TMPOBOAWUTH  pacueTsl IO
XUMAYECKHM (opMysiaM ¥ ypaBHEHUSIM
XUMHUYECKHX PEAKIUN C HCHOJIb30BAHUEM
(U3NYECKUX BEITUYMH, XapaKTEPU3YIOIINX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Maccel, o0beMa (HOpMalbHbIE YCIIOBHS)
ras3os, KOJINYECTBA BEIIIECTBA;
WCTIOJBh30BAaTh CHUCTEMHBIE XUMHYECKHE
3HaHUS IS TOPUHATHS — pelleHuil B
KOHKPETHBIX  JKHU3HEHHBIX  CHTYaIUsX,
CBSI3aHHBIX  C  BEIIECTBAMHM M HUX
IPUMEHEHUEM




KOMMYHUKATHBHBIX U
OpraHMU3aIMOHHBIX 33724 C
coOJroieHneM TpeOoBaHU
PrOHOMUKH, TEXHUKH 0€30TaCHOCTH,
THTHUEHBI, PeCypcocOepekeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MMacHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHHUSI
Y 3aIIUTHI THPOPMAIIUH,
MH(POPMALIMOHHOHN 0€30MaCHOCTH
JIMYHOCTH,

OK 04. - TOTOBHOCTb K CAMOPa3BUTHIO, - yYMeThb IUIAHUPOBAThb U  BBIOJHATH
PaGorats B CaMOCTOSATENIbHOCTH U XUMUYECKUM SKCIEPUMEHT (MpeBpaIieHus
KOJUIEKTHUBE U CaMOONPEIEIICHUIO; OpPraHMYECKUX BEUIECTB IpPHU HarpeBaHHH,
KOMaH/Ie, -OBJIaJIeHNE HABBIKAMH y4eOHO- MOJIyYeHHE OSTWJIEHA U U3YYCHHE €ro
3¢ dexTuBHO HCCIIEIOBATENBCKOM, MPOEKTHOU U CBOMCTB, KAueCTBEHHbIE peaKIMH Ha
B3aUMOJICHCTBO | COITMATIBHOM JIEATEILHOCTH; aJbJACTU/IBI, KpaxXMall, YKCYCHYIO KHUCIIOTY;
BaTh C OBiajeHne yHHMBePCAJIbHBIMH neHarypauus OeJIKOB TMpH HarpeBaHHH,
KOJUIETaMH, KOMMYHHKATHBHBIMH JICHCTBUSIMH: | [[BETHbIC pEaKUUU OEIKOB; IPOBOAUTH
PYKOBOJCTBOM, | 0) COBMeCTHAsl IeAITeJIbHOCTD: peakIMi HOHHOTO OOMEHa, OMNpenemsTh
KIIUEHTaMH - IOHUMATh U UCIIOJIL30BATh Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHBIC

[IPEUMYIIECTBa KOMaHIHON U peakmuu Ha cynbdar-, KapOoHaT- u

WHIUBUAYAIBHON paboOTHI; XJIOPUJI-AaHUOHBI, Ha KaTHOH aMMOHHS,

- MPUHUMATH 11€JIM COBMECTHOM pemaTh 3KCHEepPUMEHTAIbHBIC 3a/layd 110

JIEATEIIbHOCTH, OPTaHU30BbIBATH U teMam "Metamiel" u "Hemeramiel") B

KOOPJAMHHUPOBATH JIEHCTBUS 110 €€ COOTBETCTBMM C TMpPaBWIAMU TEXHUKHU

JOCTH)KEHHIO: COCTABJISTH IUIaH Oe3omacHOCTH  mpu  OOpalleHuu ¢

JEWCTBUM, PACIIPEEIATh POJIU C BEIIECTBAMU 51 1abopaTOPHBIM

y4€TOM MHEHHUM YYaCTHUKOB o0opynoBaHuEM; MIPEJICTaBIISITh

00CyX/1aTh pe3yJabTaThl COBMECTHOU | PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B

paboThI; bopme 3aMucu ypaBHEHUI

- KOOPJUHUPOBATH U BBHIMOJIHSATH COOTBETCTBYIOIINX peakiuit u

paboTy B YCIIOBUSAX PEaTbHOTO, (hopMynupoBaTh BBHIBOJBI Ha OCHOBE ATHUX

BUPTYQJIBHOTO U KOMOMHHPOBAHHOTO | PE3YJIHTaTOB

B3aUMOJCICTBUS;

- OCYIIECTBJISITh TTIO3UTUBHOE

CTpAaTEernyecKoe MOBEJEHUE B

Pa3IUYHBIX CUTYAIUSIX, POSBIISATH

TBOPUYECTBO U BOOOpaskeHUE, ObITh

WHUITUATHBHBIM

OBi1aieHne YHHBEPCAIbHBIMH

PeryJasiTUBHBIMM € CTBUSIMU:

) NpUHSTHE ce0sl U APYrUX JIOIei:

- MPUHUMATh MOTHUBBI U aPTyMEHTBI

JPYTUX JIIOJIeH TIPU aHATH3e

PEe3yIBTATOB JICSITEIIBHOCTH;

- IPU3HABATh CBOE MPAaBO U MPABO

JPYTHUX JI0/Iel Ha OIIHOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh

MUP C TIO3UIIMHU APYTOTO YETOBEKa;
OK 07. B o01acTH 3K0J10rHYECKOTO - chopmupOBaTH MPEACTABICHUS: O
ConeiiCTBOBAThL | BOCHHUTAHHUA: XUMHUYECKOHN COCTaBIISIOMIECH




COXPaHEHUIO - chopMHPOBAHHOCTH PKOJIOTUUYECKON | €CTeCTBEHHOHAYYHON KapTHHBI MUPA,
OKpY>Karoleu KYJIbTYpbl, IOHUMaHHE BIUSHUS pOJIM XUMUH B IO3HAHHUU SIBJICHUI
CpEeIIbl, COLIMAJIBHO-9KOHOMHYECKHUX PUPOIBI, B POPMUPOBAHUY MBIILJICHUS U
pecypcocOepex | IPOIECCOB Ha COCTOSIHUE MMPUPOAHON | KyJAbTYPBI TUYHOCTH, €€ (QyHKIIMOHATHHON
CHHUIO, Y COLMAIIBHOM Cpejibl, OCO3HAHUE IPaMOTHOCTH, HEOOXOIMMOM ISl pEIICHUS
3¢ heKTHBHO J100aIbHOTO XapakTepa MPAKTUYECKHUX 33724 U IKOJIOTUYECKHU
JICCTBOBAThH B AKOJIOTHUYECKHX MPOOIIeM; 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY
YPE3BBIYANHBIX | - IVIJAHUPOBAHUE U OCYILLIECTBICHUE 370POBbIO U IPUPOIHOMN CPEJE;
CHUTYaIUsIX JICHCTBUI B OKPY>KAIOIIEH cpejie Ha - YMeTb COOJIFO1aTh MpaBHIIa
OCHOBE 3HAHUJ LIeJIel yCTOMYUBOIO 9KOJIOTMYECKHU LIE1eCO00pa3HOro
pPa3BUTHS YEIOBEUECTBA; MOBEJICHUS B OBITY U TPYIOBOM
AKTUBHOE HEMPUATUE JICUCTBUN, JIESITEIbHOCTU B LEIIAX COXPAHEHUS CBOETO
MPUHOCSIINX BPEI OKPYKaroIIeh 370POBbS U OKPYKAIOIIEeH TPUPOTHON
cpene; Cpelbl; yUUTHIBATH OITACHOCTD
- YMEHUE NIPOrHO3UPOBATH BO3JICHCTBUS Ha KUBBIC OPTaHU3MBbI
HEOJIarONPUSATHBIC IKOJIOTUICCKUE ONPEACIICHHBIX BEUIECTB, IOHUMAasi CMBICIT
MOCJIEACTBUS MPEATPUHUMAEMBIX MOKa3aTelis MPeaeIbHOU JOMYCTUMON
JEWCTBUI, IPEJOTBPALIATh HX; KOHLEHTPALNU
- pacuIMpeHue OMbITa AEATEIBHOCTH
3KOJIOTMYECKOM HANIPaBJICHHOCTH;
- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON U
COLMAILHON IEeSATEeIbHOCTH,
IIK 1.1. -yMeTh IJIAHUPOBATh TO3TAITHOES - BJIaJIcHHE OCHOBHBIMH METOIaMH
[Tpon3BoauTh MPOBEJNCHUE PA3IINYHBIX BUIOB Hay4YHOT'O [I03HAHUs, UCII0JIb3YEMBIMHU B
MOHTaX MoHTaxka BMAC cpenneit u XMMHH: HAOJIIOIEHNE, OITUCAHHE,
BMAC BBICOKOM CIIO)KHOCTH U3MEpEHNE, IKCIIEPUMEHT; YMEHHUE
CpeaHen u - BBITIOHSTH MOHTaX BMAC 00pabaTbIBaTh, OOBSICHATH PE3YJIHTATHI
BBICOKOM cpeﬂHeﬁ U BBICOKOH CJIOKHOCTH C IMPOBCACHHLBIX OIBITOB U [CJIATh
CIIOKHOCTH B cobImoIeHneM TpebOBaHUM BBIBOJIBI; TOTOBHOCTB M CITOCOOHOCTH
COOTBETCTBUH OepeKITMBOTO MPOU3BO/ICTBA, IIPUMEHATH METO/IbI ITIO3HAHUS [IPU
C TEXHUKU 66301-[3(;1.10(;”[1/1’ PEIICHUHU MMPAKTUYCCKUX 3a1a4,
Tpe6OBaHI/I}IM IKOJIOTHYECKOM 0€30IMacHOCTH - 3HAaHHUC OCHOBHBIX (I)OpMy.TI " 3aKOHOB
1 TEXHUKH - MoI0MpaTh HEOOXOAUMOE XUMUH,
0e30ImacHOCTH - BlIaJIcHUE OCHOBHBIMH HaBBIKAMH

000py/IOBaHUE U UHCTPYMEHT B
COOTBETCTBHUH C OIEPALMOHHO-
TEXHOJIOTUYECKUMHU KapTaMH Ha
pasznuunbie BUABI MOHTaka BMAC,
MPOBOJIUTH BU3YAJIbHYIO U
WHCTPYMEHTAIBHYIO OIIEHKY
kauectBa MoHTaxka BMAC cpeaneit
Y BBICOKOM CJIOKHOCTH
VYcranaBnuBaTh COOTBETCTBUE
AIEKTPUICCKUX U
3J€KTPOMArHUTHBIX TAPAMETPOB
cmoHTrupoBaHHbIX BMAC cpenneit
Y BBICOKOU CIIOKHOCTH
MacIOPTHBIM JIAHHBIM C
WCIIO0JIb30BAaHUEM KOHTPOJIBHO-
W3MEPHUTEIILHOMN anmapaTyphl.

- 3HaTh BHUJIBI MOHTAXA U
TEXHOJIOTHSI BBIMIOJHEHUSI MOHTaXa

PEHICHUA MPAKTHUYCCKUX 3a/1a4,

- BIIQJICHHUE TTPaBUJIaMU TEXHUKH
0€30MacCHOCTH TPU UCTIOIH30BAHUH
XUMHYECKHUX BEIIECTB;

- copMUPOBAHHOCTH COOCTBEHHOM

MO3ULIMHU 10 OTHOIIECHHUIO K XUMHYECKOM

nH(popMalnY, TOTydaeMOn U3 pa3HbIX
HCTOYHHUKOB




nevyatHeIx 6;10koB BMAC
TexHnueckue XxapakTepUCTUKH U
Ha3HaYeHHe 000PYAOBAHUS U
UHCTPYMEHTOB IIPU BBIIIOJIHEHUU
paboT Mo MOHTAXYy, PETYJIUPOBKE,
HacTpoiike u TapupoBke BMAC

- TEXHOJIOTUIO IIPOBEJCHUS
MOHTa’Ka, PEryJIUpPOBKH, HACTPOIKHU
1 TapupoBkH napametpoB BMAC,
MpaBHJia TEXHUKH 0€30MacHOCTH
IIPU POBEIEHUN TEXHUYECKOTO
obciyxxuBanuss BMAC, kpurepun
BU3yaJIbHOW U UHCTPYMEHTAJILHON
OLICHKH KaueCcTBa MOHTaXa.

- TpeOOBaHUS KOJOTUYECKOU
0€30MaCHOCTH IIPU MOHTaKE
BMAC, snemeHThI OEpeKIIMBOTO
IIPOU3BOJICTBA IIPU MOHTAXE
BMAC, npaBuiia TEXHUKU
0€30MaCHOCTH NIPU TPOBEICHUH
MoHTaxa BMAC, kputepun
BU3yaJIbHOW U HHCTPYMEHTAJIBHOU
OILICHKH KaueCTBa MOHTaXKa




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/TIK |Moayas/Paznen/Tema| Pesyabrat o0yyeHust Tumst Oueﬂoqﬂub -
MeponpusiTHil
| | OcHoBHOE coep:KkaHue
1 Paznen 1. OcHoBBI @DopmMyJanpoBaTh Ha30BbIe
CTPOCHHUS BeleCTBA  (MOHATHA M 3aKOHbI XUMHMH
1.1 | OK 01 CrpoeHue aToMOB CocraBnars 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 COEIMHEHUN
ANEKTPOOTPHUIATEIHHOCTU.  |(OKCUAOB, CYIb(GUIOB, THIPUIOB
CocraBnaTh peakuuu U T.IL.).
COCIMHEHMUS, pa3yioxkeHus1, |3. 3ajaHus HA UCTIOJIb30BAaHUE
oOMeHa, 3aMelleHHts, XUMUYECKON CUMBOJIMKHU U
OKHUCJIUTEIBHO- Ha3BaHWUH COEIMHEHUI 110
BOCCTaHOBUTEJIbHBIE HOMEHKJIaType MEXKTYHAPOIHOTO
peaxkuuu. COI03a TEOPETUUYECKOM U
MPUKIIAJHOW XUMUHU U
TPUBUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
(bhopMysT IByXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cyb(QUI0B, TUIPHUJIOB U T.I1.) U
JIPYTUX HEOPTraHUYECKUX
COEIMHEHUH OTAEIBHBIX KJIacCOB
1.2 | OKO01 |Ilepmognueckuii 3aKoH |XapaKTepHU30BaTh 1. Tect «Meramnnyeckue /
OK 02 u tabmuma J[.W. XUMHUYECKHE 3JIEMEHTHI B HEMETaJJINYECKHUE CBOMCTBA,
Menpeneena COOTBETCTBUU C UX 3EKTPOOTPHULIATENLHOCTD U
MOJIO)KEHHUEM B CPOJCTBO K 3JIEKTPOHY
NEePUOANYECKON CUCTEME  |XUMHYECKHX DJIEMEHTOB B
XUMHUYECKHUX 3JIEMEHTOB COOTBETCTBHUE C UX JIEKTPOHHBIM
J.1. Menneneesa CTPOCHUEM U IIOJI0KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKUX deMeHTOB JI. 1.
Menaeneesay.




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

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
TEOPETUUECKHE 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.
XuMu4ecKHe peakunu

XapakTepu3oBaTh THIIBI
XHMHUYECKHUX peakuunid

KonrtpoabHnas 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;

— OKUCJIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOIB30BAaHUEM METO/IA
3JIEKTPOHHOTO OajaHca.

2. 3a/1a4v Ha pacyeT MaccChl
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 OJIHO U3 BEIIECTB UMEET




THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHil
npuMecu
2.2 Onexrponutuyeckas  |CoCTaBisATh ypaBHEHUS 1. 3amanus Ha cOCTaBlICHUE
JUccouranus u XUMHUYECKHUX PEaKIHU MOJICKYJISIPHBIX U MOHHBIX
MOHHBIA 0OMEH MOHHOTO OOMEHa C peaKkiuii ¢ yyacTHEeM KHUCIIOT,
y4aCTUEM HEOPTraHUYECKUX |OCHOBAHUW M COJIEH,
BELIECTB YCTaHOBJICHUE U3MEHECHHUS
KHCIIOTHOCTH CPEIbl
3 Pa3nea 3. Crpoenue u [McciaenoBars ctpoenue u |KonrposabHas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKHX
HEOPraHu4ecKHuX HEOPraHU4eCKMX BelleCTB |BelecTB)
BeleCTB
3.1 | OK01 |Knaccudukamms, Knaccudumuposars 1. Tect «<HomeHnknatypa u
[IK1.1  |HOMeHKkIaTypa u HEOpPraHMYECKHE BEIIECTBA |Ha3BaHHE HEOPTraHMYECKUX
CTpOCHHE B COOTBETCTBUU C UX BEIIECTB UCXOJIS U3 UX
HEOPraHUYECKUX CTpOEHUEM XUMHYECKON (HOpMYITBI UITH
BELIECTB COCTaBJICHHE XUMHYECKOU
(bOpMYJITBI KCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MacChl) XUMHYECKOTO
JJIeMEeHTa (COeAMHEHMUS) B
MoJIeKyJie (cMecH).
3. lIpakTudeckue 3a1aHus 1Mo
KJIacCU(pUKallMu, HOMEHKJIaType U
XUMUYECKUM (popMyIiam
HEOPTraHWYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.
3.2 | OK 01 DU3UKO-XMMHUYECKHE | Y CTaHABIUBATh 1. Tect «Ocobennoctu
OK 02 CBOICTBa 3aBHUCHUMOCTH (PU3UKO- XUMHUYECKHX CBOMCTB OKCHJIOB,
I[IK1.1  |Heopranmyeckux 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 PEaKIui
C YYaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHIA

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

3.3

OK 01
OK 02
OK 04

Nnentuduxarnuys
HEOPraHHYECKUX
BEIIECTB

Uccnenosats
KaueCTBEHHBIC PEAKIIUH
HEOPraHWYECKHUX BEIIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJJaHHUsA 110 COCTABIIEHUIO
XUMHYECKHUX PEAKIHiA C yJacTHEM
HEOPTraHWYECKHUX BEIIECTB,
UCIIOJIB3YEMBIX IS UX
UACHTH(DHUKAITIH.
2.JTaGoparoprast pabora Nel
“Unentuduxanus
HEOPraHWYECKUX BELIECTB’

Pa3neua 4. Ctpoenue u
CBOIICTBA
OpPraHu4ecKux
BeIeCTB

HccnenoBarb cTpoeHue H
CBOMCTBA OPraHMYECKHX
BeILIECTB

KonrtpoabsHnas padora
«CTpoeHune U CBOMCTBA
OPraHM4eCKHX BelecTB)

4.1

OK 01
IIK1.1

Knaccudukanus,
CTpOCHHE U
HOMECHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponatsb
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOCHUEM

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

3. 3amauu Ha onpeaeneHue
npocreien GopmyIibl
OpPTaHUYECKON MOJICKYJIIbI, UCXO/IsI
13 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK1.1

CsolicTBa
OpraHNUYeCKHUX
COE€IUHEHUN

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

1. 3amaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIni
C YYaCTHEM OPraHUYECKUX
BEIICCTB HA OCHOBAHUU HUX
COCTaBa U CTPOCHHUS.

2. 3agaHus Ha COCTaBIICHUE
YPaBHEHUN XUMUYECKUX




THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
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 KaueCTBEHHbIC PEaKLIUU 3a/1aHMs IO COCTABJICHUIO
OK 04 |BemiecTB, X 3HaUE€HUE |OPraHUYECKUX COEIMHEHUHN [XMMHUYECKUX pEaKLui C ydacTueM
[IK1.1 | npumeHeHue B OTJIEIbHBIX KJIACCOB OpraHMYECKUX BEIIECTB, B T.4.
OBITOBOM 1 UCIOJIBb3YEMBIX JUISl UX
IIPOU3BOJICTBEHHOU UICHTU(UKAINN B OBITY U
JEeSITEIbHOCTH IPOMBIIIIIEHHOCTH.
YeJoBeKa
5 Pazpeu S. Xapakrepu3oBatb
Kunernueckue n BJIMSIHHE Pa3JINYHBIX
TepMOJAMHAMHYECKHE |(PAKTOPOB HA PABHOBECHE
3aKOHOMEPHOCTH H CKOPOCTh XMMHYECKHX
NPOTeKAHUSA peaxuuii
XHMHYECKHX peakiui
5 | OKO01 Ckopoctb xuMHueckux |Xapakrepu3oBaTh BiusHUE |[IpakTHKO-OpHEHTUPOBAaHHBIE
OK 02  |peakmuii. XuMHUYeCKOE |KOHIIEHTPAIIMH TEOPETUUYECKUE 3aIaHUS HA
IIK1.1 paBHOBECHE pearupyrouux BemecTB 1 |aHaau3 (JakTOpOB, BIAMSIONIMX Ha
TEMIIEPATypbl HA CKOPOCTh [M3MEHEHHE CKOPOCTU
XUMHUYECKHUX PEaKIIUN XUMHUYECKON PEaKIIHH.
XapakTepHu30BaTh BIUSHUE
WU3MEHEHUs KOHIICHTpaluu
BELIECTB, PEAKLIUU CPEIb] U
TEMIIEPATYPHI HA CMELICHHE
XUMHYECKOT'O PaBHOBECHUS
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.

[IK1.1




THunbl OeHOYHBIX
Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHil
6.2 | OKO01 |[HccnenoBanme cBoiictB [MccnenoBars gusnko- JlaGopaTopHas pabota Ne2
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
[IK1.1 HUCTUHHBIX 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:
IIK1.1 HO3UIINHI YKOJIOTHUECKOH 1. Iloremnenue kiumara u

Oe3omacHOCTH BBICBOOOXK/ICHHE Ta30BbIX
THIPATOB CO JTHA OKeaHa.

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

3. HoBsle maTepuasl s
COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE

PACTUTCIILHBIX IIpEIIapaToB




4.3apanus 1J1s1 OeHKH OCBOCHHUS U CIMIIINHEI

KoHTpomb 1 OLIeHKa pe3ybTaTOB OCBOCHHUS y4EOHOM JUCIUTUIMHBI OCYIECTBIISCTCS
MPENoaaBaTesieM B MPOIECCe MTPOBEACHHS YICOHBIX 3aHATHH, MPAKTHYECKUX 3aHATUN, TPOBEPOYHBIX
paboT, TECTUPOBAHUS, YCTHOTO OIMPOCA, BHIOJIHEHUSI CAMOCTOSITENILHBIX PadoT. MiToroas arrecrarus B
dhopme nuddepenupopanHoro 3a4éta. CTyaeHT gomylieH K qudpepeHnpoBaHHOMY 3a4ETy, €CIH
BBIITOJIHCHBI U 3a4YTCHBI BCC HpaKTI/I‘-IGCKI/Ie 3aHATHA, BHeayI[I/ITOpHBIe CaAMOCTOATCIBbHBIC pa6OTBI
BBIIOJIHEHBI Ha ITOJI0KUTEIbHEIE OLIEHKH.

4.1 TeopeTn'{eCKne 3aJaHMue 10 JUCIHUIIJIMHE .

[lepeuncivuTe OCHOBHBIC MOHATUSI XUMUH.

Kak otnmnuunth ¢pusnyeckoe sBIEHUE OT XUMUYECKOTO?

HazoBure Tunsl xumudeckux Gopmysn. [IpuBeaure mpumepsl.

Kakune xumuyeckue sBICHUS JIEKAT B OCHOBE TEXHOJIOTMYECKUX ONEpaluid Ha MPEANPUITHIX

JKEJIE3HOJJOPOKHOT0 TpaHcnopTa?

5. CdopmynupyiiTe OCHOBHBIE KOJTHYECTBEHHBIC 3aKOHBI XUMUU U OOBSICHUTE WX C TOUKH 3PEHUs
ATOMHO-MOJICKYJISIPHOTO CTPOCHHS.

6. B ueMm ornuune GopMynHpOBKU NEPUOANUECKOrO 3akoHa, nanHoi /J[. 1. MenneneeBbIMm,

OT COBPEMEHHOM (HOPMYTHUPOBKHU?

Kaxkue cBolicTBa XUMHUYECKUX AJIIEMEHTOB U3MEHSIFOTCS IEPUOIUUECKU?

8. TlokaxxuTe Ha MPUMEPE CBOMCTB MISIIOYHBIX METAJIOB M TAJIOTCHOB 3aKOHOMEPHOE H3MCHCHHE
HX CBOWCTB.

9. [TIlpomeaute 0030p cTpyKTYpHI [leproardeckoii CHCTeMbl XUMUYECKUX JICMEHTOB.

10. TTokakuTe B MEPUOIUIECKON CUCTEME MEPUOJIBI XUMUIECKHIX JIEMEHTOB U O0OBICHUTE
M3UYECKUI CMBICI NIEPUO/A.

11. TlokaxkuTe B MEPUOIUUECKON CUCTEME TPYIITBI XUMHUUECKHUX JIEMEHTOB U O0BICHUTE
(bU3UYECKU CMBICI JISJICHUS DJIEMEHTOB Ha TPYIINBI U TIOATPYIIIIHL.

12. Yewm xapakrtepusyrorcs S-, p-, d- u f-anmemenTsI?

13. Chopmynupyiite orpeneieHue MOHITHS «aTOM.

14. U3 xakux 4acTHI] COCTOUT aToM?

15. Chopmynupyiite onpeneneHue MOHATHS «OPOUTAIIbY.

16. CkoybKO MPOCTPAHCTBEHHBIX OPUEHTAIIMI BO3MOXKHO JJIS S- U P-DIIEKTPOHOB?

17. Kakumu nmapameTpamu XapaKTepu3yeTcs COCTOSIHUE DJIEKTPOHA B aTome?

18. Kak ompenenuTh MaKCUMaJILHOE YMCIIO AJIEKTPOHOB HAa Ka)XI0M ypOBHE aroma?

19. ChopmynupyiiTe onpeiescHIe MOHATHS «XHMHUYECKAsT CBS3h.

20. OxapakTepu3yiTe KOBAICHTHYIO CBsI3b. Kakue BHJIbI KOBAJICHTHOW CBSI3M BaM M3BECTHBI?
[IpuBenuTe mpuMepsl.

21. ChopmynupyiiTe onpeaesieHue MOHATHS «AIEKTPOOTPUIIATSIIEHOCTD.

22. OxapakTepusyiTe m- U 6-CBs3U. [IpuBeauTe NpuMepsl.

23. OOBsACHUTE MEXaHU3M 00pa30BaHUS JJOHOPHO-AKIICTITOPHOHN CBSI3H.

24. Kakue coenquHEHUs Ha3bIBAIOTCS KoMILIeKCHbIME? [IpuBeanTe MprMepHI.

25. Vkaxwurte 00JaCTH MPUMEHEHHS KOMITJICKCHBIX COSIMHCHHI Ha )KeJIE3HOA0POKHOM TPAHCIIOPTE.

26. KakoBa xapakTepuCcTUKa HOHHOW CBSI3U?

27. Kakwue coemuHEHUS OTHOCATCS K HOHHBIM? [IprBeInTe IpUMEpHI.

28. Kaxk Oynet u3MeHSTCs ClIOCOOHOCTD AJIEMEHTOB K 00pPa30BaHHUIO METAJUTMUECKOM CBSI3U?

29. OxapaxTepusyiiTe 0COOEHHOCTH BOJAOPOJIHOM CBS3H, €€ BIIHMSIHAE Ha CBOMCTBA BEIECTB.

30. HazoBwute arperatHbie COCTOSIHHSI BeIIECTB. [I[puBeIuTE MPUMEPEHI.

N =
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31. Yem oTimuaroTcst amop(HBIE BEIIeCTBAa OT KPUCTATIOB?

32. Ha KOHKPETHBIX MTPUMEpaX MOKaXUTE 3aBUCIMOCTh CBOMCTB BEIIECTB OT THIA KPUCTATITHIECKUX
pemeToK. YKaXUTE 00J1aCTH MX UCIIOJIb30BaHU B TPOPECCHOHAIBHOMN JIeATEIIbHOCTH.

33. CdopmynupyiitTe onpeaeneHue MOHATHH «PacTBOPY», «PACTBOPUTEIIBY.

34. Tlepeuncnute U3BECTHBIC BaM BUBI PACTBOPOB.

35. UYro moka3pIBaeT paCTBOPUMOCTD BelIeCTBa?

36. ChopmynupyiiTe onpeaeacHue MOHITHS «TeIIIOBOH Y HEKT pacTBOPEHUSD.

37. Cdopmynupyiite onpeneneHne MOHATHS «KOHIEHTPAIHS PaCTBOPa.

38. IlepeuncnuTe OCHOBHBIE CITOCOOBI BRIPAKCHHS KOHIICHTPALIMU PACTBOPOB.

39. Kakwue BemiecTBa Ha3bIBAIOTCS IEKTPOIUTAMU U HedneKkTponutamu? [TpuBeaure npumepsl.

Kpurepun oueHku 0TBETOB

Oyenka Kpumepuu

S  «OTIL» OTBeT NOoJIHBIN U NPaBUIbHBIA HA OCHOBAaHUU U3YyYEHHBIX TEOPHIL; MaTepHral
U3JI0KEH B ONPEAEICHHON JIOrMYECKOM I0CIEN0BAaTEIbHOCTH, TUTEPATyPHBIM
SA3BIKOM: OTBET CAMOCTOSITEIIbHBIM.

4 «xop.» OTBeT NOJIHBIN U NPAaBUIbHBIA HA OCHOBAaHUM U3YUYEHHBIX TEOPHIA; MaTepHa
M3JI0KEH B ONPEIEICHHON JIOTHYECKON ITOCIIEN0BATEIBHOCTH, IIPA 3TOM JIOIYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OIINOKHU, UCIIPABICHHbIE IO TPEOOBAHUIO

MIPEIOaBaTeNsl.

3 «YHOBIL» OTBeT NOJIHBIN, HO IPU ITOM JIOIYIIIEHA CYIIECTBEHHAs OIIHOKa, WM HETIOJIHBIH,
HECBSI3HBIMN.

2  «Heyd» [Tpu oTBeTE OOHAPYKEHO HETIOHUMAaHKE CTYIEHTOM OCHOBHOI'O COJIEPKaHUs

y4eOHOIr0o MaTepuaia Wi JOMYIIEHbI CYIIECTBEHHbIE OIUOKH, KOTOPBIE CTY/ICHT HE
CMOT MCITPABUTh ITPU HABOJSIIMX BOIPOCAX MPENOAABATEIIS.




4.2 IlpakTHyecKue 3aJaHUS 10 TUCUUIIJIMHE

1.

SIS AR

~

10.
11.

12.

13.

14.

15.
16.

17.

18.
19.

20.
21.

22.

23.

Omnpenenure BaJICHTHOCTh U CTENIEHb OKHUCIICHUSI aTOMOB B BelecTBax ¢ popmymnamu: N2, NFs3,
NHs, H202, F2, SO2, SO3, N20Os.

Ornpenennurte KOJWYECTBA BEIIECTBA: a) a30Ta Maccolt 14 r; 6) xkene3a maccoit 118 r; B) cepsl
Mmaccoii 64 .

Omnpenenure macey: a) 0,5 moas KOH; 6) 3 mos HNO3; B) 2 Mosie H2SO4; 1) 0,1 moas FeCls.
Omnpeznenute MaccoOBBIE I0JIM AJIEMEHTOB B (POCHOPHOI KUCITIOTE.

PaccuuraiiTe Maccy aToMa KHCIOpO/ia, €CIIM OTHOCUTENIbHAS aTOMHAsi Macca ero paBHa 16.
Jlaite XxapakTepUCTUKY 110 nepuoanyeckou cucreme /l. M. Menneneesa anemMeHTam C
MOPSAKOBBIMU HOMepamu 12, 26, 47, 53, 80 u §3.

Kaxk u3mensitorcst cBoiicTBa 3JIEMEHTOB B IEpUO/IE, TpYIIIe (cieBa Hanpaso)?

Yepes pactBop NaOH maccoii 15 r nponyctunu cepoogopo Hz2S maccoit 30 r, kakas coinb
obpazyercs ripu 3ToMm? OnpenenuTe ee Maccy U KOJIUYECTBO.

[Tpu B3aumoelicTBUY 18 I TEXHUYECKOTO CIIIaBa allFOMUHUS ¢ U30BITKOM PAacTBOpPA THAPOKCHIA
HaTpus, Bbiaensercs 21,4 nraza  (H. y.). OnpeaenuTe MacCoBYIO JI0JII0 AIFOMUHHUS B HCXOJHOM
CIUIaBe.

Ornpenenure 37eMeHT, npu noaHoM cxxkuranuu 0,51 r koroporo ob6pasyercs 1,28 r auokcuma.
Onpenenute MacCOBYIO JIOJIO CEPbI B Cyib(aTe IBYXBAJIIEHTHOTO MeTaia, 7,2 T KOTOPOro MpH
peakuuu ¢ n30BITKOM XJIopuaa 6apus oopazoBamu 13,98 T ocanka.

Jns nmonydenus ocanka cynbdara 6apust ObUT B3AT pacTBOP CEPHON KUCIOTHI C COJIEPKaHUEM
OCHOBHOT0 BeliecTBa Maccoi 490 r. MaccoBast 10151 BBIX0/1a COJIM OT TEOPETUYECKU BO3MOKHOTO
cocraBmiia 96%. KakoBa macca noiydeHHoro cyibdara 6apus?

Oo6paser ynoopenus comepxut 80% KCI. KakoBa maccoBas moiist kanust B iepecyere Ha KoO B
TOM 00pasie?

JU1s yHUUTOKEHUS BPEAHBIX TPHI3YHOB B MOJIEBBIX YCIOBUSAX MCHOJB3YIOT XJIOP, 3aMOJIHSAS UM
HOPBI )KUBOTHBIX. XPAHSIT U MEPEBO3ST XJIOP B CTAJIbHBIX Oa/lIOHaX MOJI AABJIIEHUEM OKOJIO
6,06-10° ITa. Paccuuraiite 06beM, KOTOPBIH 3aiiMeT XJ10p Maccoit 50 KI IIpH HOPMaIbHBIX
YCIOBUSIX.

Kakoii 06bem Xx10poB010po1a MOKET ObITh Noy4eH u3 40 i1 xjaopa?

Oxkcup Banaaus (V) nony4aroT CKUTaHUEM MTOPOIIKa MeTajia B Kuciaopoje. Paccuunraiite maccy
BaHa/1us1, HEOOXOJUMYIO /ISl TTOJTyueHHsI oKcuaa Maccoit 50 .

[TpousoiiaeT a1 noiaHast HeUTpaau3aluus Ipyu CIMBAaHUU PacCTBOPOB, coAepxaiiux 20 T ruapoKcuaa
Kajausg ¥ 22,5 T a30THOM KHUCIIOTHI?

CocTtaBbTe 3JICKTPOHHYIO (opMyITy aToMa THTaHa 11, atoma kaamus Cd.

CocTtaBbTe 3JeKTPOHHbIE (HOPMYJIBI HIEMEHTOB C MOPSAAKOBBIMU HOMepamu 23, 33. Yem
OTJIMYAIOTCS UX DJIEKTPOHHBIE (POPMYIIBI?

O6pasen remaruta conepxkut 82% Fe;03. KakoBa maccoBast 10511 Jkene3a B JaHHOM o0pasiie?
[Tpu ananu3e ctanu Ha cojiep)kaHue B HEll yriepojia oOpasel] crjiaBa CXKUraroT B TOKE KHCIOpoaa
Y yJaBJIMBAIOT BBIICIMBIIHUICS Tipu 3ToM okcuj yriepoaa (1V). Onpenenure MaccoBYIO 10O
yriepona B oOpasie cranu, eciiu HaBecka ero osuta 10,00 r, a Mmacca oxcuna yriepoaa (1V)
cocraBuia 0,23 1.

s mpurotosnerus 500 T IEMEHTHOTO pacTBOPA, MPUMEHSIEMOT0 B CTPOUTEIbCTBE, CMEIIMBAIOT
75 T uementHoro nopomka, 300 T meckau 125 T Boabl. Onpeennute MacCOBbIE JOJIN
KOMIIOHEHTOB B PacTBOPE.

Ha npeanpusarusx sxeae3H010p0KHOT0 TPAHCIOpTa (TalbBaHHUUECKUE 11€Xa, IKOJIOTUYECKUE
JabopaTopun) JUIsl ONPEAEICHUs COIepKaHusl HEpaCTBOPUMBIX MPUMeECE B paCTBOPAX MIIH BOJE
IPUMEHSIOT PUIIbTpOBaHKE. BpIuucinTe MacCoByIO JTOJII0 HEPACTBOPUMBIX MPUMECEH B TaHHOM
o0pasiie pacTBopa, eciy Macca ocajka Ha GuiIbTpe paBHsach 1,2 r, Macca puiabTpata — 18,8 1.



24.

25.

26.

217.

28.

29.
30.
31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

B kakoil iBeT oOKkpacuTcs JaKMyC B pacTBOpE, MOJIYYEHHOM NpH B3auMoaencTBuu 40 r rupokcuia
KaJIBLIMSI C COJISTHOM KUCIOTOM, coneprkateid 40 r xsiopoBogopoaa?

CocraBbTe ypaBHEHHS 3JEKTPOIUTHUECKOMN AUCCOIMAIMH CIAEAYIOIIMX OCHOBAaHUM: THIPOKCH 1A
mutus LIOH, ruapokcuna crponius Sr(OH)».

CoctaBbTe ypaBHEHHsI 3JIEKTPOIUTUUECKOM TMCCOLMALINY CIEAYIOIINX CONei: cynbdara
amomuaus Al2(SO4)3, kapbonata Hatpus NaxCOs.

B 200 M Boabl pactBopuin 4,0 T okcuaa 6apusi. Onpenennre MacCOBYIO OO paCTBOPEHHOTO
BELIECTBA B pacTBOPE.

Hanummre nosHeie U KpaTKue HOHHBIE YPABHEHUS PEAaKIMil MEXKIAY pPaCTBOpPAMHU: a) XJIOpUAa
KaJMs U HUTparta cepedpa; 0) runpokcuaa kanus u aurpara menu (11); B) cynbdara natpus u
HUTpaTa 6apus; r) cyibhara aTIOMHHHUS U XJIOpUIa oapus.

CocTaBbTe MOJIEKYJISIPHBIE YPABHEHUS 110 MOHHBIM YPaBHEHUSIM: a) Zn?* + 20H =
Zn(OH)2;

6) FeS + H" = HJS + Fe?*;

B) H"+ CN- = HCN;

r) CH3COO™ + H" = CH3COOH.

Kectkas Boga conepxut ruapokapoonat maraus (maccoas noist 0,008%) u ruapoxapOoHat
kanbius (Mmaccoas nosst 0,0012%). PaccumnTaiite Mmaccy ruipOKCHIa KaJbIUs, KOTOPYIO HAI0
J00aBUTH K BOZIE Maccoi 1 T /uist ycTpaHEHUSs )KECTKOCTH.

Omnpexnenute Maccy Xxpoma, KOTOpast BBIIEISIETCS Ha KaToJIe IPH JIEKTPOIIH3e cylb(daTa Xpoma B
TeueHue 3-x yacoB npu Toke 12,4 A, ecnu BbIxoJ1 XxpoMa 1o Toky paBeH 60%. IIpuBenure cxemy
AIIEKTPOJIM3a PacTBOpa cylbdara xpoma.

CocraBbTe ypaBHEHHs peakluid, MPOTEKAIOUINX Ha rPaQUTOBBIX AIMEKTPOAAX MPU IEKTPOIIU3E: a)
pacruiaBa MgCly, 6) pactsopa MgClo.

Onpenenute HEU3BECTHBIN IBYXBaJICHTHBIA METAILJ, €CJIH MPHU MPOMYCKaHUU TOKA, CUIION 2 A B
tedeHue 1 yaca 14 MunyT 24 cekyH] uepe3 BOJHBIN pacTBOp COJIM 3TOT0 METajlla Ha OJJHOM U3
rpaUTOBBIX HJIEKTPOIOB BBLACIHICS MeTaI Maccoi 2,94 r. Beixoa nmo Toky npunats 3a 100%.
Omnpenenure Maccy MeH, BbIACTUBIICICS Ha KaTO/i€ MPH MPOIYCKaHUU TOKa CUJION 2 A B TeUEHUE
10 muH uepe3 pactop xsopuaa meau (11).

C KakuMU U3 epevHCIEeHHBIX BEIIECTB OyJeT pearupoBaTh: a) TUAPOKCU HATPHS —
H20, Zn, Oy, Si, P, NO2, ZnO, Al(OH)z; 0) runpoxcun 6apust — CO2, Oz, HNO3, NaOH,
Na>S0s, FeO, Al,O3, AgCl, CuO;

B) ruapokcu Maraus — SOz, Oz, HCI, NasPOs, NaOH, CuO. Hamumimrte cOOTBETCTBYIOIIHE
YpaBHEHUS PEAKIIHM.

C KakMMH U3 NepEeUnCIICHHBIX BEIIECTB Oy/IeT pearnpoBaTh:  a) coyisiHas kuciora — Fe, Hg,
P20s, SO2, Al203, Al, Zn(OH)2, NaxSO0s4; 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.
42.
43.
44,
45.
46.
48.

HanummTe cOOTBETCTBYIONINE YPaBHEHHS PEAKIIHH.

CocraBbre pauenus peaknuii: NaCl—Na—NaOH—Na>SOs—NaNOs.

CocraBbre ypaBHeHus peakiuil: S—SO2—H2SO03—Na2:SO3—NaszPOs.

Cocrasbre ypaBHenus peaximii: Cu—Cu(NO3),—Cu(OH),—CuO—Cu—CuClo.

CocraBbTe ypaBHeHUs peakiuii: ZN—2ZnS—2ZNnCl,—2Zn(NO3)>—Zn(OH)2 —Naz[Zn(OH)4].
CocraBwte ypaBHeHus peaknuii: P—P20s5—H3PO4—K3PO4.

CepHast KUCIIOTa PUMEHSIETCS B TEXHOJIOTUH IS TPABJICHUS METAJLIOB (ylaJIeHUE TICHKH OKCHUJIOB
C TOBEPXHOCTH METAIOB). PaccumTaiiTe onTHMaIbHOE OTHOIIIEHHE MACChl KUCIOTHI B PACTBOPE K

Macce okcuaa menu (1) mpu TpaBieHun Menu, €cliv U3BECTHO, YTO KUCIOTHI OepéTcs B 10 pa3 Gosnbiire,

yeM TpedyeTcsl 10 ypPaBHEHUIO PeaKIiH.

49.

MoXHO U MO BHCIIHCMY BHAY OIPCACINUTHb, K KAaKOMY KJIACCY BCHICCTB OTHOCHUTCS HAHHOC

BEIIECTBO?
50. Kakue ¢pusznko-XxuMHIeCKre UCCIIeIOBaHUS (OTBITHI) HEOOXOMMO MTPOBECTH C BEIIECTBOM, YTOOBI
TOYHO ONPEICITUTh €ro MPUHAIJICKHOCT K:



a) MPOCTHIM BEIIeCTBaM; 0) MeTaJJIaM WJIM HEMETAJJIaM; B) CJIO’KHBIM BEIIECTBAM; T') OKCHJIAM; 1)
KHCJIOTHBIM, OCHOBHBIM HJT aM()OTEpHBIM OKCHIAM; €) OCHOBAHMSAM, KUCIIOTaM HIIU COJISIM?
51. CocraBbre paBHenus peakiuii: NaCl—Na—NaOH—Na,SOs—NaNO:s.
52. CocraBbtre ypaBHeHus peakiuii: S—S02—H>SO03—NaSO3—NazPOs.
53.CocraBbre ypaBHenus peakuuii: CuU—Cu(NO3),—Cu(OH),—CuO—Cu—CuCla.
54. CocraBbTe ypaBHeHus peakiuii: Zn—2ZnS—ZnClo—Zn(NO3)2—2Zn(OH)2 —Naz[Zn(OH)4].
55. CocraBbtre ypaBHeHus peakiuii: P—P205—H3P04—K3POa.
56. PacctaBbTe K03()(pULIMEHTHI B ypaBHEHHUSIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM

AJIEKTPOHHOTO OajiaHca, KaK 3TO yKa3aHO BhIIIIE:

a) KMnOs + H2S + H2SO4= MnSOs + S + K2SO4 + H20;

6) KMnOs + K2SO3 + KOH = KaMnO4 + K2SO4 + H20;

B) HBr + KMnOs = Br2 + MnBr2 + KBr + H20;

r) H2S + K2Cro07 + HoSO4 = S + Cro(S04)3 + KoSO4 + H20;

1) Zn + HNO3 + H2SO4 = N2O + ZnS0O4 + H20

e) S + KCIOs3 + H20 = Clo + H2SO4 + K2SOyq;

k) HCIO4+ SO2 + H,O = H2SO4+ HCI;

3) Mg + H2SOs = MgSO4 + S + H20;

u) FeCl, + HCIO4 + HCI = Cl, + FeCls + H20;

K) l2+ KOH = KIO3 + Kl + H20;

1) Mg + HNO3z = N2O + Mg(NO3)2 + H20;

M) P + HNO3z + H20 = H3PO4 + NO;

H) SO2 + K2Cr207 + H2S04 = Cr2(S04)3 + K2SO4 + H20;

o) FeS + Oz = Fe;03 + SOa.
57. Onpenenure 00beM BoJopoa (P HOPMAJIBHBIX YCIOBHSX ), BBIJICJICHHBIN MTPH B3AUMOJICHCTBHUH C
COJISTHOM KHCIIOTON aJIFOMHHHMSI MacCoOM 5 T.
58. IIpaktuyeckas pabora Ne3 B (hopMe MpaKTHIECKOH MOATOTOBKH
59. MOHO 11 cUUTaTh KOPPO3HEH ClIeAYIOIINeE MPOLIECCHI: a) OKUCIECHHE XKeJle3a MPH JIEKTPOCBAPKE;
0) B3aMOJIeIICTBHE IMHKA C COJITHOM KUCIIOTON IPY MOJIyYE€HUH pacTBOpa AJis TPABJIEHUS MeTallla B
xoj1e masaus. Jlalire 000CHOBaHHBIN OTBET.
60. byzeTt 1 3amuiieH eJle3HOI0POKHBIN MOCT, BBITTOJIHEHHBIN U3 CTAIU, OT AJIEKTPOXUMHYECKOM
KOPPO3MH B BOJIE, €CJIM Ha HEM YKPENHUTh IIACTUHY U3 JPYroro MeTajula: a) Maruus; 0) CBUHIIA; B)
HUKeNs?
61. K pactBopy, conepxamemy 27 r xinopuaa meau (1), no6asunu 14 r xxene3nsix onuiok. Kakas
Macca M€l BbIJIEINIIAaCh B Pe3yJIbTaTe ITOU peaKkiuu?
62. Okcup Xxpoma, IPUMEHSIEMBbIH B COCTaBe MAacThl JJIS MOJIUPOBKH MOBEPXHOCTHU JA€TaleH, CONEPKUT
68,42% xpoma. OnpenenuTe CTeNeHb OKUCICHHS XpoMa U (OpMYITy OKCHIA.
63. dropup aMOMHUHUSA, IPUMEHSEMBIN B IPOU3BOICTBE AMAJIEH, MOIYy4YaloT HEUTpanu3anuen
TUAPOKCH/IA aTIOMUHHUS TUIABUKOBOM KUCIOTOM. PaccunTaiite MmaccoByro 100 (PTOPOBOAOPO/IA B
KUCIIOTe, ecliu Ha B3auMoieiicteue ¢ 200 r ruapokcuia amoMuHus notpedosanock 405 T M1aBUKOBOM
KHCIIOTBI.
64. MaccoBsle 10J11 IpUMecel B UyT'yHE COOTBETCTBEHHO paBHBI: yriepoaa — 4%, kpemuus — 1,5 %,
docdopa — 2,2 %, cepsl — 0,2 %. Paccunraiite 00bEM KuCIOpOaa (H. y.), KOTOPBIA HEOOXOIUM IS
OKHCIICHHsI YKa3aHHBIX IpuMecel B uyryHe maccoit 500 kr.
65. OOpa3zer] uyryHa Maccoii 8,2 r paCTBOPHUIIN B COJITHON KUCIIOTE, ¥ TIPH 3TOM BBIJEIHIIOCH 3,2 JT
BojIopoJa (H. y.). CuunTas, 4To CIIjIaB He co/iep Kall HUKAaKUX TOCTOPOHHUX METAITMYECKUX U
HEMETATMYECKUX MPUMECe, paccuuTaiiTe MacCOBYIO JIOJIO YIIIepoa B JAaHHOM o0Opasiie 4yryHa.
66. JlaboparopHas pabora Ne6
67. Kakue u3 BemecTs, popMyIbl KOTOPBIX IPUBEICHHbBI HUXKE, SBISIOTCS H30MEpaMHU:

CH;=CH7z-CH;—CH7zCH, CH3;~CHz-CH;—CH;,
a) ;1) :



o
H—|C—C—C|:—H
HoHHop i | R
L H-CH
H HH H H
0) ;) ;
CH3—C|IH—CH2—CH3
B) CsHauo; K) CHS

68. HazoBute yriieBoopobl, (opMysIbl KOTOPHIX IPUBEACHBI HUXKE:
CH3- CliH—CliH— CH,

N CH, CH, ; 6
T
CH—CH—CH;~CH;~CH,
CH;~CH—CH, CH, .
CH, CH, Catts CH,
CHz- CHy-CH—C—CH—CH~ CH, CH;~C—C—CH,
» CH, CH, ; 5 CH:CH

69. Harummure cTpyKTypHBIE (GOPMYJIIBI CIASAYIONUX YTICBOIOPOIOB:

70. a) 2,2-qumeTninponay; 0) 2,2,4-TpUMEeTHIITICHTaH,

71. B) 2-metnn-3-3tunOyTan; 1) 1,3-mumernnOyras.

72. CocTaBbTe ypaBHEHUS PEAKIIH, XapaKTepHbIe A1 XUMHUUECKHUX CBOWCTB ATaHA.

73. OxapakTepusyiTe puU3nIecKue CBOWCTBA PEISITBHBIX YTIeBOI0poa0B, coctaBa C3Hg u CsHo.
VYKakuTe UX MPaKTHUECKOE MPUMEHEHHNE Ha KeJe3HOAOPOKHBIX O0BEKTaX.

74. CocTaBbTE YpaBHEHHUS PEAKIIHM, COTJIACHO CXEME:

75. C — CH4 — CH3Cl — C2Hg — COo.

76. Onpenenure 06beM KUCIOPO1a, HE0OX0oaAuMOro Jiyist mosiHoro cropanust 200 T nmeHTaHa.

77. Macca Cokx)KEHHOTO ra3a B 0ajuioHax JUIsl TEXHUYECKOTr0 UCTIONB30BaHuUs Ha MPEATPUATUSIX
JKEJIE3HOJOPOXKHOTO TpaHCIOpTa cocTaBisieT okoio 10 kr. PaccuuTaiite 00beM BO3Iyxa, HEOOXOAMMBIIA
JUTSL CKUTAHUS 9TOTO KOJIMUECTBA rasa, MmoJiarasi, 4To ero OCHOBHOM cocTaB — mpornaH. Kakoit o0bem
YIIICKUCIIOTO Ta3a MPH 3TOM BhIIEIUTCS? PacueTsl mpuBeIUTE K HOPMAIBHBIM YCIIOBHSIM.

78. PaccuuTaiite 06beM BO3yxa, HEOOXOIUMBIH JJIsl CTOpaHUs Ta3000pa3HOTO TOIUIHBA,
MIPUMEHSEMOT0 B TETNIOBO3HOM X035 CTBE, 00beMoM 1 M° ¢ 06BbeMHBIME 10TIMH MeTaHa 91%, sTaHa
4%, Bogopona 2%, a30Ta U Apyrux HEroprouux razon 3%.

79. CocraBbTe ypaBHEHUS PEAKIIHH, COTIIACHO CXeMaM:

a) CHs — C2Hg — C2Hs — COo.

6) CHs— C2HsCl — CoHs — CoHsOH.

80. Onpexnenure 00bEM ATUIICHA, 00PA3YIOIIETroCs MPH JIeTUpaTallMy 3TUI0BOro cnupra maccoit 200 r,
€CJIM BBIXOJ MPOAYKTa cocTaBUT 80% OT TEOPETUIECKH BO3ZMOXKHOTO?

81. Onpexnenure 00bEM ATUIICHA, KOTOPbI HEOOX0IUM IS TosTydeHust 126 Kr okcuaa STUIIeHa,
YUUTBIBAs], YTO MPOU3BOJICTBEHHBIC TOTEPH ITHIICHA COCTABIISIOT 10%.

82. Ompenenute Maccy OpoMa, HEOOXOAMMOTrO Ui mmosydeHus 1,2-nuépomdTana uz 17,5 T sTueHa.
83. CocTtaBbTe ypaBHEHUS PEAKIIUA, COTJIACHO CXEMaM:
a)CaCO3z — A — CaC, — C2Hz — CsHs;



CH,—> CH,Cl— C;H—> C,H,—> CHE=CHCI — (~CH,—CH-), ;

84. HazoBure o0nacTu MpUMEHEHHUS alleTHIIEHA, €T0 TOMOJIOTOB U ITPOU3BOIHBIX Ha MPEATNPUATUIX
JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.
85. Ompenenute 00beM aleTHIIeHa, HEOOXOAUMOTrO AJIsl HOMy4YeHHUs | KT BUHWIXJIOPH/IA, IPU BBIXOJIE
90% OT TEOpEeTUYECKU BO3MOKHOTO.
86. Onpenenute 00bEM BOJOpOaa, TpeOyeMoro /i nojaydeHus 134 11 3TaHa npu rUApUPOBAHUH
aleTUJICHA.
87. Onpenenute 00BEM alleTUIICHA, KOTOPBHIM MOYKHO TOJYUUTh U3 KapOuaa KaJbIus Maccou 15 kr.
Ecnu nonst mpumeceit B kapOuae Kanbuus coctaBisieT 15%.
88. Omnpezienute 0OBEMBI aLlETHIICHA U BOOPOa (H. y.), 06pasyromerocs npu kpekunre u3 1000 m3
IIPUPOJIHOTO Ta3a, cojepkauiero 96% meraxa.
89. CocTaBbTe YpaBHEHUS PEAKIMiA, COIIACHO CXEME:
a) CH4s — C2H2 — CsHs — CsHao.
6) CaCO3 — CaO — CaC; — CoHz — CoHs — C2HsCl — C4Hio — nmkiaobyran.
B) CHs— CH3Cl — C2Hg — C2HsCl — C3Hg — A — CsH1s — CeHs — CeHsNO:o.
90. Onpenenute Maccy HUKIOTeKCaHa, HEOOXOIMMOTO — AJis osyueHus 2,43 Kr 6eH30ia Npu peaKkiuu
nerugpupoBanus. Kakoii raz u B kakom o0beme oopazyercst?
91. Kak, ucxoas u3 Merana, noixy4utb 0enzon? Onpenenure o0beM MeTaHa, HEOOXOAUMOTO IS
nosrydeHus 8,2 T 0eH3ojia 6e3 yuera nmoTepb.
92. CocraBbTe CTPYKTYpHBIE (POPMYIIBI CIETYIOIIHUX BEIIECTB:
a) 2,4,6-rpuMeTHIIOCH30T; 0) 1-MeTni,4-n300yTHIIOCH30IT;
B) 1,4-u3zonponmiioeH3oi; ) 2-MeTHIL, 3-3THIOESH301.
93. Kakast Mmacca 0eH30JICYIb(QOKUCIOTH ToyduTcs npu aAeictBur 200 M 94% -HOTO pacTBOpa
H2S04 (p = 1,83 r/cm®) Ha Genzon?
94. U3 anerunena oobeMoM 23 11 (H. y.) moaydmin 6eH30 Maccor 16 1. Onpenenute mporeHTHBINA
BBIXO0J1 HUTPOOEH301a.
95. Macca coxuykeHHOTo ra3a B 6ajuioHax JUisi ObITOBOTO MCIOIb30BaHUS COCTaBIsieT 0Koo 10 kr.
Paccuuraiite 00beM BO3ayXa, HEOOXOIUMBIN IJIs CKUTAHUS ATOTO KOJTMUYECTBA rasa, mojarasi, YTo ero
OCHOBHOM cocTaB — nporaH. Kakoit 00beM yriekucaoro ra3a mpu 3TOM BBIACIUTHCS? PacueTsl
MPUBENUTE K HOPMAIBHBIM YCIOBHSIM.
96. Harumure cTpykTypHBIE (GOPMYITBI H30MepoB criupToB coctaBa CsH11OH. JlaiiTe M Ha3BaHUS.
97. CoctaBbTe ypaBHEHUE PEaKIIMii, XapaKTEPHBIX JIJIsl XUMUYECKUX CBOMCTB mpomaHona-1 u Oyranona-
2.
98. CocraBbTE ypaBHEHUS PEAKIIMI, COTTIACHO CXEMaM:
CoHs — CoHs — CoHs0H — CoHsONa.

O

=
CH,= CH,C1—>C,Hg= C,H,Cl—>C,H,0H—>CH;CT

CaC0O3 — CaCy — CoHz — Co2Hsg — C2H50H.

99. CocraBbTe ypaBHEHUS PEAKIIMI, COTJIACHO CXEME:!

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

0) ATUICHIIIUKONIb — 1,2-AUXJIOpITaH — aleTUIeH — OSH30J — YIJIEKUCIIbIH ras.

101. Paccuuraiite Mmaccy 3THJIOBOTO CIIUPTA, MPUOBIBIIETO HA CTAHIIMIO b., €ciIu npu OTIpaBKU CO
cTaHuuu A. B 1icTepHe Ob11o 90 TOHH 3TaHOa U IPU TPAHCIIOPTUPOBKH ero norepu coctasuiu 0,2 %.
102. Kakoii 00beM Bo3ayxa, comeprkamero 20% kuciopoa, moTpedyeTcs il CropaHus: a) S MOJb
MeTaHoja; 0) 2 Mok IpornaHosa?

103. ITpu B3aumoneiictBum 180 T 3TaHOIIAa C THAPOKCHUIOM HATpHs nosrydyeHo 210 r 3TaHosITa HATPHUA.
Onpenenure NPOLEHTHBIN BBIXOJ STAaHOJATA HATPUSI OT TEOPETUUECKU BO3MOKHOTO.



104. B xauecTBe aHTH(]pU3a B paaiuaTOpax CUCTEM OXJIAXKICHUS JBUTATEICH BHYTPEHHETO CTOPAHMS
MOJIBI>KHOTO COCTaBa JKEJIE3HOIOPOKHOTO TPAHCIIOPTA UCTIONB3YETCs ATHICHTIINKOIB. CocTaBbTe
YpaBHEHHUS peaKuil MOTy4YeHHsI STUICHIJIMKOIISA U3 ATaHa.
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, OEH30JI, a30THAS
KHCII0Ta, OKCH]I Kanbiusa? CocTaBbTe ypaBHEHUSI BO3MOXKHBIX PEaKIUil U HA30BUTE X MPOIYKTHI.
107. CocTtaBbTe ypaBHEHUS PEAKILIUNA, COTTTACHO CXEMaM:
a) CoHe — CoH2 — CeHe — CsHsCl — CsHsOH —2,4,6-tpubpomdenon.
6) CHs — CH3Cl — C2Hs — CoHsCl — C3Hg — CeH1s — CsHs — mmxpuHOBas Kuciora.
108. Onpenenute Maccy Opoma, KOTOPBIN moTpedyeTcs ans nmonydenus 233 r 2,4,6-tpudpomdenora.
109. Omnpenenute MaccoByto J0Jt0 (DEHONIATA HATPHUS, B PACTBOpE Maccoit 232 T, eciii MpopearupoBaio
21 r ¢eHosa ¢ THAPOKCHUIOM HATPHS.
110. Onpenenure maccy enomna, konuyectBoM Beniectsa 0,5 MOJIb.
111. IukpuHoBas KuciO0Ta, 00pa3yromIasics Ipyu HUTPOBaHUH (PeHOIa KOHIEHTPUPOBAHHOMN a30THOM
KHCJIOTON M SBIISIIOIIASCS B3PBIBYATHIM BEUIECTBOM, UCTIOIB3YETCS B TOPOKHO-CTPOUTEIBHBIX paboTax
IIPU MPOKIIAJKE KEIEe3HOAOPOKHOTO MOJIOTHA B TPYTHONIPOXOAUMBIX paiioHax. Omnpeneiaure Maccy
A30THOM KHCJIOTHI, 3aTpPAa4eHHYI0 Ha HUTpoBaHue (heHona Maccoit 18,8 r, mpuBosiiee K 00pa30BaHHIO
MUKPUHOBOMN KUCIOTHI.
112. HazoBuTe BemiecTBa mmo Gpopmyiam:

O C|:H3 o)
Z >
CHz-CH-CH- ciH CH,~C-C—CZ |
2 CH, . CH, ;
0 0
CHs CllH—CHZ—CHZ— “H H-C”
H
5 O -

113. CocTtaBbTe ypaBHEHHS peaklUii, XapaKTEPHBIX ISl aJIbACTUAO0B HA IPUMEPE NPOTIAHAJIS.

114. KakoBsl crioco0Ob! noy4yeHus anpaeruos? [IpuBeaure cooTBETCTBYIONINE YPaBHEHUS PEAKIUI
NOJy4eHUs: OyTaHas.

115. Kakue peakuuu sSBISIOTCS KaYECTBEHHBIMU JIJISl ONIPEIETICHUS allbJIeTUI0B B pacTBope? OTBET
MOATBEPANUTE YPABHECHUSAMHU PEAKLIUMA.

116. CocTaBbTe ypaBHEHHS peaKklMK MOJIMMEPU3AINY U TOJIMKOHACHCAUU (hopMasbAeTuaa.

117. CocTaBpTe ypaBHEHHS PEAKLIUNA, COTJIACHO CXEMaM:

o)
C,Hg— C,H,Cl— C,H,OH— CH;—CT 5= CH—CT

a) OH

O
Z
CH—~ H—c(He CH,OH— CH,Br — C,H.—~ CO,

118. C xakuMu K3 MMEPEYMCICHHBIX BelecTB pearupyet nponanaas: NHs, CH3OH, HCN, Cu(OH)2, Na,
O, amMuauHbIi pacTBOp OKcuaa cepedpa? CocTaBbTe ypaBHEHHUS BOZMOXKHBIX PEAKIIMi M HA30BUTE UX
MIPOTYKTHI.

119. Kakas macca TeXHHUECKOTO KapOuaa Kanbius, conepxamiero 20% npumeceit, motpedyercs s
nosrydeHus 26,4 r yKCyCHOTO aJIbJIETH/IA, €CIIA BCE PEAKIIMH MPOTEKAIOT C BBIX0A0M TpoaykTa 80%?
120. ITpu B3aumoeiicTBUU 3TaHONa Macco 9,5 r ¢ okcunom menu (I1) momyunnu anpaerua, macca
KoToporo coctaBuia 7,4 r. Paccunraiite MaccoByto m0J10 (B %) BBIXO/A allbJeTH Ia.

121. Jlns kaTanuTuyeckoro ruipupoBanus 17,8 r cMecu MypaBbUHOTO U YKCYCHOTO aJIbJIETUIOB J10
COOTBETCTBYIOIIMX CIIUPTOB NoTpebdoBaiock 11,2 1 Bogopoaa (H. y.). Onpenennute MacCoBYIO JOJTIO
KaXXJIOTO aJbJIETU/Ia B CMECH.

122. Hanummte CTpyKTypHBIC (DOPMYJIIBI CISTYIONTUX KETOHOB:



a) 2,2-MTUMETUIITICHTaHOH-3; 0) METUJIDTHIIKETOH; B) 3-MeTUI0yTaHOH-2.
123. CocraBbTe ypaBHEHHS pEaKIfii, XapaKTepHBIX /U1 KapOOHOBBIX KHCIOT Ha MIPUMEpE
MIPOMTMOHOBOM KUCIOTHI. [IpuBeIuTe COOTBETCTBYIOLIUE YPABHEHUSI PEAKIIUH.

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<:% C,H.OH— C,H, — CHS—Cch)% CHS—Cng% CH3—C<O

2) ONa

@)
CH4%H—C<O% CH.OH — CHBr %C2H6%CH3—C<H% CHg_cfo
127. MypaBbrHasi KUCIIOTA, TOJ00HO ajbAerHIaM, JaeT Peakiuio «cepedpssHoro 3epkana». CocraBbTe
ypaBHEHHUE ITON peakiiu. XapakTepHa JI1 OHa IS IPYruX KapOOHOBBIX KUCIOT? OTBET 000CHYMHTE.
Kakas macca cepedpa obpasyercst npu okucieHuu 5 Mo HCOOH?
128. CocTaBbTe ypaBHEHHS peakluil dTepuuKalud MEXay: a) YKCYCHOM KUCIOTOM U OyTaHOI0M; 0)
MACJITHOM KHUCJIOTOM U MTPOIAHOJIOM; B) MypaBbUHOMN KUCIOTOM U STAHOJIOM.
129. Onpenenute Maccy YKCYCHOH KHCIOTHI, TIONy4eHHO#H okuclaenueM S M° 6yrana o cxeme: CaH1o
+ Oz — CH3COOH + H20.
130. U3 anerunena Ha ocHOBe peakuuu KydepoBa mony4aroT ykcycHyro kucinoty. Kakoit oobem
areTUiIeHa NoTpedyeTcs Ui nodydeHus 125 T yKCyCHOM KHCIOTHI?
131. Ompenenute Maccy aneraTa HaTpHs, 00pa30BaHHOTO MPU HEUTpaIU3alMK THAPOKCHIA HATPUS
Maccoi 16 r ykcyCHON KUCIOThI Maccoil 45 T.
132. IIpu TpaHCIOPTUPOBKE YKCYCHOM KUCIOTHI Maccoil 90 TOHH B crielIMaM3upOBaHHOM BaroHe Ha
nepepadaTeiBaroliee npeanpusTiue npuosuio 89, 6 T BemecTsa. OnpeaeuTe MacCOBYIO JIOJIIO TTOTEPb.
133. CocTaBbTe ypaBHEHHS peakluil dTepuuKauyu MEXIy: a) MACISTHON KUCIOTOM U MPOMaHOoIoM; 0)
BaJIEpUAaHOBOW KMCIIOTON U METAHOJIOM; B) YKCYCHOM KHUCJIOTOM U OyTaHOJIOM.
134. CocraBbTe ypaBHEHHs peakiiii THIpoIn3a: a) MPOMHIOBOTr0 3(pHpa YKCyCHOU KUCIOTHI; 0)
METHIJIOBOTO 3(p1pa NEHTAHOBOM KUCIIOTHI;  B) ATHJIOBOTO 3(hHpa MpONMMOHOBOW KHCIIOTHI.
135. CocraBbTe ypaBHEHHS PEAKIIUNA COIIACHO CXEMaM:

0 0 0

Z Z Z

C,H¢> CH,Cl — C,H,— C,H,— CH~CZ | — CH~CZ_ — CH~CZ
) H OH OCH,.

O
— CH3—C< —

0 0o
Z Z
C,Hy— C,H; CHOH — CH-CT | — CHy~CT OCH,

OH
— CH,0H — CO,,.
6)
136. CocTaBbTe cxemy MOTy4YEHHUs dTUIANeTaTa u3 sTaHa. Hanummure ypaBHEHHsI COOTBETCTBYIOIIUX
pEeaKuui.
137. Onpenenute Maccy cioxxHoro 3¢gupa, oopazoBarHoro 100 r ykcycHOU KUCIOTHI B 118 T
METHIJIOBOT'O CIIUPTA.
138. ByTunanerat BXOAUT B COCTaB MeHTa(TAIEBbIX 3MaJeil, HCIIOIb3yEeMbIX I OKPaCKU
NACCA)KUPCKUX BarOHOB U JIOKOMOTHUBOB. OIpeenuTe ero NpOLEHTHBIN BBIXO, €CIIU IIPU
B3auMoeiicTBun 48 r OyTaHona U 72 T YKCYCHOM KUCIOTHI MOIYYUIIN 74 T CII0KHOTO 3upa.
139. Beruncnute MakCUMalIbHO BO3MOXHBIN BBIXO/I METHIIOBOTO 3(hrpa MypaBbUHON KUCIIOTHI, €CIIH
Tt peakiuu 06110 B3aTO 40 T KucaoTel U 20 T crupTa.
140. Kakue cBolicTBa XapakTepHsl AJis KUpoB? Hanumumre ypaBHEHHS peakLni.
141. B uem cymHOCTh THAPUPOBAHMS kMpOB? Hanuimmre ypaBHEHNE pEaKIUU U YKAXKHUTE, T/1e
UCIIOJIb3YETCSI 3TOT MPOLIECC.
142. Kak MOKHO NPEBPATUTH KUJIKHUH KUP B TBEpbIi? Hanummre ypaBHEHHE peaKH.



143. Hanummute CTpyKTypHYIO (hOpMYITy CI0KHOTO 3dHrpa, 00pa30BaHHOTO TJIMIIEPUHOM U OJIEHHOBOM,
CTE€apUHOBOM U MACJSTHOW KUCIOTaMU.

144. Onpenenute Maccy IMIepuHa, KOTopas o0pa3yercs MpH LIEJI0YHOM OMBUICHHH TBEPAOTO KHpa
Mmaccoi 220 r.

145. ITopuuto *kupa, B COCTaB KOTOPOTO BXOAUT TOJIBKO OJIEUHOBAsI KUCIIOTA, TOIBEPTIIU TUIPOIUIY
BO/I0. OmpeaenuTe Maccy B3ITOTO TpUOJIeaTa, €CIM H3BECTHO, UTO JIJIsi HUITPOBAHUS 00Pa30BaBIIETOCS
rHIeprHa moTpedoBanock 450 T a30THON KUCIIOTHI.

146. Onpenenure Maccy CT€apUHOBOM KUCIOTHI, TOJydeHHOU K3 250 T MbLIa, IEHUCTBUEM CEPHOM
KHUCJIOTBI. TeopeTuuecKkuil BBIXOJ CTEAPUHOBOM KUCIOTHI cocTaBiseT 92%.

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

148. Ha3zoBuTE OCHOBHBIE CITOCOOBI TIOJIYYCHHS TIIFOKO3bI. [IpuBenTe ypaBHEHUS PEaKIIUid.

149. TlonTBepauTe mpoLece MOJIYYSHHS TJIFOKO3bI U3 KpaxMala U LeJUTI0N03bl YpaBHEHUSIMHU
XUMHYECKHX peakiuii. Kak onpenenuts kpaxmal B pacTBOpE WM cMecu?

150. CocTtaBbTe ypaBHEHUS PEaKLUid COTJIACHO CXEMaM, YKaKUTE Ha3BaHUSI BEIIECTB:

a)

F =
CH4% H_Ci — C.H 06 — CZHSOH — CH3—C\

>z
Hy, o — CHiC<

OC,H;-
6) (C6H1005)n — CeH1206 — CO2 — CsH120e.
151. CocTtaBbTe ypaBHEHUS CICAYIONIUX PEAKIIUNA C yYACTUEM LEIUTFOIO3BI: a) ruaposu3a; 0)
TOpPEHUS; B) HUTPOBAHUS M30BITKOM a30THOM KucnoThl. Ha3zoBuTe oOpa3yromuecs BeuiecTna.
152. Onpenenute 00beM yriaeKUCIOTO Ta3a, 00pa3yOMUNUCs MPY MTOJTHOM OKUCIEHUU 2 MOJIb TJIFOKO3bI.
153. Ompenenute 06beM Bogopoza (H. y.), KOTOPBIHM MOTpeOyeTcs Ak BOCCTAHOBJICHHSI 3 MOJIb
[JIFOKO3bI B CITUPT.
154. Onpenenure Maccy IIIOKO3bl, HEOOXOAUMOM 11 oaydeHus 11,2 11 3TuseHa (H. y.) B pe3yibrare
JIBYX IOCJIEAYIOLIUX [TPOLIECCOB — CIUPTOBOrO OPOXKEHUS U JIeruipaTaluyi o0pa3yromerocs crupTa.
Brixon stuiiena cocrasiset 50%.
155. Paccuuraiite maccy 3TaHoja, KOTOPYIO MOXHO mostyduTh U3 100 kr kapTodens.
[Ipon3BoaCTBEHHBIE TOTEPU COCTABIISIOT 18%.
156. Onpenenute Maccy TPUHUTPOIICILTIONO3bI, €CITU IS €€ MOTYYEHUs U3pacXo/I0BaHo | T
LIEJUTIOJIO3BL.
157. Paccuuraiite Maccy TpualeraTa LeJUTFI03b], TOJTYYEHHYIO U3 2 T APEBECHBIX OMUJIIOK,
conepxkamux 55% nemnono3sl. [Ipon3BoCcTBEHHBIE IOTEPH COCTABIISIIOT 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) MEHTUINPOTUIITHIAMUH;
161. B) OyTriiaMuH; T) OyTUIMETUIIAMUH.
162. CocraBbTe ypaBHEHHs pEaKIHii, C TOMOIIbIO KOTOPBIX MOKHO MOJYYHUTh: a) MPONUIaMHUH; 0)
STHJIAMUH.
163. CocraBbTe ypaBHEHHs peakifii, XapaKTepHbIE I XUMUUYECKIX CBOWCTB: ) IUATUIAMHHA; 0)
MPONWIAMHUHA; B) AMMETUIIAMHUHA; T') METUIIITUIIAMHIHA.
164. CocTaBbTe ypaBHEHHS pPEaKLIUi, COIVIACHO CXEME:
165. C2Hz2— CsHs — CsHsNO2 — CsHsNH2 — CH3CsHsNHL.
166. Onpenenure 0o6beM a3ota (H. y.), KOTOPbI 0Opa3yeTcs Ipu CropaHuu 3TuiaMuHa oobemMoM 40 11 u
coziep:kaHueM 2 % Heropro4ynx mpuMecen.
167. Onpenenute nepBUYHbBIN aMHH, IIPY ITOJIHOM C)KUTAHMM KOTOPOTO Maccoi 25 I NOJIy4yeH ras3
o6bemoM 4,74 11 (H. y.), HE TIOTJIOMAEMBII PACTBOPOM IIEIIOYH.
168. CocTaBpTe ypaBHEHHS pEaKLIUi, C IOMOIBIO KOTOPBIX MOKHO IOJIY4YUTh aHWIMH U3 METaHa.
169. CoctraBbTe ypaBHEHUS PEAKIUNA, XapaKTEPHBIE JIJI1 XUMUYECKHX CBOMCTB aHWJIMHA.
170. AHMIMH IIUPOKO NPUMEHSIOT B IPOU3BOJCTBE KPACUTENEH, BCIIOMOTIaTENbHBIX BELIECTB IS
PE3UHOBOM MPOMBIIIJICHHOCTH, MOTYYEHUS MTOJIMMEPHBIX MaTEPHAIOB, HAXOIAILINX CBOE MECTO B



OTpaciIsiX HKEJIE3HOJOPOKHOTO0 X03sicTBa. OnpeenuTe Maccy aHiJIMHA, KOTOPbIA nmojyded u3 210 r
HUTPOOEH301a, €CJIN ero BbIxo coctaBmil 80%.
171. C xakuMu K3 IEPEUYMCICHHBIX BEIIECTB pearupyer amuHonponunonosas 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 PEAKIUH, C TOMOIILI0 KOTOPBIX MOYKHO MOJIYYUTh: &) TJIUIHH; 0) aJlaHWH; B)
CEpUH.
174. CocraBbTe ypaBHEHHsI PEaKIMii, XapaKTepPHbIE 11 XUMUYECKHX CBOMCTB: a) CepHHa; 0) TIMIIMHA;
B) JIM3UHA.
175. Kak noay4uTs o-aMUHOIIPOIIMOHOBYIO KMCIIOTY U3 IIpONIaHojIa B HECKOJbKO cTanuil? Ilpusenure
COOTBETCTBYIOIIME YPABHEHUS PEAKIIHIA.
176. CocTaBbTe ypaBHEHHS pEaKLIUid, COIVIACHO CXEME:
177. CoHs — CoHg — CH3COOH — CH2CI-COOH — CH;NH>—COOH —
178. CH2NH>—COOCHs.
179. CocTaBbTe cxeMy peakuuu o0pa3oBaHMs TPUIENTH/IA U3 aMUHOOYTaHOBOM KUCIIOTHI.
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 KHCIIOTBI, €CITU IPU €€ HeUTpanu3aiuu u30bITKOM pacTBopa
TUAPOKCUAA HaTpus oopazoBanock 29,4 r conu. MaccoBas 10715 BeIXo/1a coiu coctaBuia 73%.
183. [NonnaMugHOE BOJIOKHO SHAHT MOTYYarOT MMyTEM MOJUKOHICHCAIIUY aMUHOYHAHTOBOM KUCIIOTHI
H2N—(CH2)e—COOH. CocraBbTe ypaBHEHHE COOTBETCTBYIOIIEH PEaKIUH.
184. Kak o6pasyercst nentuaHas cBs3b? [IpuBeaute npumepsl 00pa3oBaHus AUMENTUAA U TPUICITHIA.
185. Ha3oBuTe XapakTepHbIe IBETHBIE PEAKIIH OCITKOB.
PaboTa MammHUCTa OTHOCUTCS K TsDKEJIOMY (Gu3nueckoMy Tpyay. IloaToMy B CyTOUHBIH parioH
MAaIIMHUCTA JOJIKHO BXOAUTH B cpeiHeM okojio 150 r 6enka, HEOOX0UMOTO JJISI COXPAHECHHS
a30TUCTOrO PaBHOBeCHs B opranusMe. OnpeaennTe MUHUMAIbHYIO MOJISIPHYIO Maccy OeJka, 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 OJIHA HETOYHOCTh, OIMCKa, He
SBIIAIONIAACA ~ CJIEJICTBHEM HE3HAHUS WIM HENOHMMaHUs  y4eOHOro
MaTepuasa), HeT OIMOOK B HaUCaHUH (POPMYIT XUMUYECKUX COeIMHEHUI.

4

«Xop.» Pabota BBINOJHEHAa MOJHOCTBIO, HO OOOCHOBAHHWS IIAroB pEIICHUS
HEJ0CTaTOYHbl (€cii yMeHHe OOOCHOBBIBATh PACCYKIEHHUS HE SBISIOCH
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 OmMHMOKK 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 cyxIeHUI BEPHO IS 3JIEMEHTOB
(VA rpymmst , IVA rpynmsl, IA rpyriisr)

A)obmas popmyia geTydero
BoJ0poaHOTO coenunenus RH4 ;
b)ne 06pa3yroT JieTy4nx BOJIOPOIHBIX
COCTUHEHUM,

B)no 3aBepiiieHus SHEPTeTUYECKOTO
YPOBHS HE XBaTaeT TPEX PIEKTPOHOB

OKO01

Cpenu BelecTB, YKa3aHHbIX B PAIY
(NHs, O2, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuClI2, CH4,
NH3)konuuecTBO COeIMHEHH I C
KOBAQJICHTHOM ITOJISIPHOM CBSI3bIO0 PABHO

A) Tpem B)aBym B) uerbipem

OKO01

XuMHUecKas CBsI3b B MOJICKYJIaX (030HA U
XJIopuJa KaJlblHs, CepHOI\/’I KHUCJIOTBI U
XJIoOpuJaa aMMOHUSA; cepH0171 KHUCJIOTBHI U
030Ha) COOTBETCTBEHHO
A) KoBaJIeHTHAas MOJSIpHAs U NOHHAS,

b) xoBaneHTHas monsipHas ¥ KOBaJIEHTHAs

HeMnoJsipHas,
B) xoBaneHTHas HEeNmospHAst U UOHHAS,

OKO01

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

A)KOJITHYECBOM HEMTPOHOB B BsIIpEe aTomMa
b)3apsnom siopa
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 :
THUIBI
XUMHYECKHX
peakuuit
A) peakuus coelMHEHUs
b) peakuus paznoxxenus
B) pexuus 3amerienus
I') peakums 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
9K30TEPMHUYECKON?

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) IIBa CIIOKHBIX BEILIECTBA;

b)nBa npocThix BeniecTna;

B) nBa npocThIx BemiecTBa U 0JTHO
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') xapOoHat 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
(Il)cokparieHHOEe HOHHOE YPaBHEHUE HEET
BUJI:

A) CuOH+OH™ = CuOHocazox

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

OK1
OK2

12.

Kakoii psan conepKuT Juiib OCHOBHBIE
OKCHU/IBI:

A) Mn207, CrQs, SO,
N20s;

b — Na20, CuO, CrO, FeO; B — SOs3,
P20s, K20,
Cu20;

I' - ZnO, SnO, SiO2, NO.
B) Na20, CuO, CrO, FeO;
B) SO3, P20s, K20, Cuz0;
I') ZnO, SnO, SiO2, NO.

OK 01
I1K1.1

13.

VYkaxure paj, coaepKaiui TOIbKO
OJITHOOCHOBHBIE KHCJIOTHL:

A) HF, HBr, HNOs,

H3POg;

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

H>Cr,07;

I' = HPOs, H2S, HCIO, H2SiOs.

OK 01
IIK1.1




B) HI, HNO2, HCIO4, CH3COOH,;
B) H2COs, H3POs3, H2SO4, H2Cr207;
I') HPOs3, HS, HCIO, H3SiO:s.

14.

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

A )rugpokcodocdat HaTpus;

b) ruapodocout
HATpHS;

b — runpodocdut HaTpus;
B) murunpooprodocdar vatpus;
I') ruapooprodocdar HaTtpus

OK 01
I1K1.1

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
[1K1.1

16.

VKakKUTE MOJIEKYJISAPHYIO GOPMYITy
CEpOBOJOPOHOM KMCIOTHI:

A) HoSOs3;  B) H2S;

B) H2S0s; T') H2S20s.

OK 01
[1K1.1

17.

18.

VYkaxure psjl, CoAepKaIIui JUIIb
aM(pOTepHBIE OKCUJIBIL:

A) H20, Al203, Na2O, CaO;
b) P.03, K20, Cu20, SO;
B) SnO, ZnO, BeO, Cr,03;
I') Li20O, CO2, NO2, BaO.

[IpuBennTe MpaBUIBLHOE HA3BAHKUE COIU
Ba(HCO3)2:

A) ruapokapOoHaT Gapus;
b) runpocunukar Oapus;
B) nurumpokapOonar 6apus;

I') auruapocunukar Gapus

OK 01
[1K1.1

OKO1
I1K1.1




19.

Ykaxure MMPpaBUJIBHOC HA3BAHUC BCHICCTBA

FeOHSO.:
A) runpocyabdar xenesa (I11);

b )cynwsdar runpokcoxenesa (11);
B )cynbdat ruapokcoxkenesa (111);

I') cynbut ruapoxcoxenesa (111).

OK 01
I1K1.1

20.

[IpuBenure  MONEKyIspHYHO  hopmyry
a30TUCTOMN KHUCIIOTHI:

A) HNOy; b)

HNOs3;

B) NHg; ') N2Os.

OK 01
I1K1.1

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)oprodochaT nuHKa;

b) Tpuruapoxcodocdar nuHka;
B) oprodocdar
THJIPOKCOIIMHKA;

I') runpooprodocdar nuHKa.

OK 01
I1K1.1

23.

VYKaxuTe NpaBUJIBHOE Ha3BaHUE COJIN
Fe2(S04)s:

A) cynbdur xenesa (I);

b) cynedun xenesa (111);

B ) cynedar xenesa (I);

') cynbdar xenesa (11).

OK 01
I1K1.1




24. VKakKUTE  MOJEKYISPHYIO dopmyny | OK 01
TUIPOCYb(aTa MarHus: HKI1.1
A) Mg(HSO3)y; b)
Mg(HS)2;
B) MgHSOq; I' ) Mg(HSO4)>.
25. [M'uapokcu nuHKa pearupyeT ¢ KaxabiM U3
JIBYX BEIIECTB:
A) KOH u HBr OK01
0OKO02
p)NazSO4 u NaOH OK04
B)CuO u KNOj3
F)F@QOB " HN03
26. B menouax pacrBopsiercs
A)menp B)xenes3o OKO01
. OKO02
B)kpemuuii I') yrnepon OK04
217. Oxkcua, KOTOpBIN pearupyeT ¢ THAPOKCUAOM
HaTpusi, 00pa3ysi colb U BOAY:
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 KHUCJIOTHBIX K
OCHOBHBIM HpOI/ICXO,Z[I/IT B pf{)ly BCIICCTB, ¢)OpMyJ'II)I OKOI
KOTOPBIX: OK02
OK04
A)SO3 - Al,O3 - Ca0;
B)MgO - ZnO - Fe;0s;
B)Na;O - CO2 - SO»;
I')P20s - Fe203 - K20;
30. ®opmyna BemecTBa X B cxeme peakiuu CO, + X =
CaCOs; + H,0:
A) Ca(OH)2 b) CaO OKO1
0OKO02

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 —X1—S0; —»X:—CuSOs—
X3—CuO —Cu BemectBaMu X1, X2 1 OKO1
X3 SIBISFOTCS COOTBETCTBEHHO: OKO02
A) H2S, H2SO0s4, Cu(OH)2; OKO04
B) FeS, H2SO4, Cu(OH)z;
B) SOz, H2SQO., CuClz;
I') SOz, H2SO4, Cu(OH)..
33. BemecTBo, KOTOpOE MOXKET pearupoBaTh ¢
¢dochopHOI KUCTIOTON, THAPOKCUIOM 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) pa30aBJICHHOU CEPHOI KUCIIOTOMH; 0OKO01
B) xoHIIEHTpHpPOBaHHOI CEPHON KUCIOTOM; OK02
B) pazbaBneHHO# a30THOI KHCIIOTOI; OK04
I') KoHIIEHTpHPOBaHHOM a30THOM KHUCIOTOIA.
35. BemectBamu, npu B3auMOAEHCTBUU KOTOPBIX
o0pasyercs CoJb, SBISIOTCS:
A) IIEITOYHON METaJIT ¥ 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
BBITECHSIFOT BCE METAIUIBI Psija; 0OKO01
A) Na, Cr, Zn; B) K, Fe, Cu; 0KO02
B) Fe, Zn, Cu; I') Zn, Fe, Au. OKO04
37. Tonbko cosieoOpa3yromre OKCHU bl HAXOIATCS B
pany:
A) P20s, ZnO, NO;  B) CO, N20s, Na:0; OKO1
B) Al:0s, N2O, N2Os; T')SiO2, BeO, CaO. OKO02

OKO04




38.

Cynnsdar xene3a(ll) He MoxkeT OBITH MOTYUICH
B3aMMOJICHCTBUACM:

A) xene3a ¢ pa30aBIeHHON CepHOM KHCIOTOM; OKO1
B) xxene3a ¢ pacTBOPOM MEITHOT'O KYITOpoca; 0OKO02
B) xene3a ¢ pacTBopoM cynb(aTa MarHus; OK04
I') oxcuna sxenesa(ll) ¢ pazdbaBneHHOM cepHOI
KHUCIJIOTOM.
39. Coutb 1 BOJIOPOJT 00pa3yroTCs IpU
B3aMMOJICHCTBUY Pa30aBICHHON CEPHON KUCIOTHI
C KOKJBIM 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 okcua, (hopMylia KOTOPOTro: OKO01
A) Fe:0s; B) CuO; B) CaO; T)FeO. 0K02
OK04
41. AmdoTepHBIMI THAPOKCHIAMU SIBIISTFOTCS
BEIIECTBA, (OPMYJIBI KOTOPBIX:
A) CsOH u Cr(OH); B) KOH u OKO1
Ca(OH);; B) Be(OH):u Cr(OH)s; T') NaOH 0OKO02
u Mg(OH)e. OK04
42. @OpMyJIBI TOJBKO KHCIIBIX COJIEH 3aIMCaHbI B
pany: OKO1
A) K2SOs, KOH, H2SO4, NaHCO:3; 0KO02
b) Fe(HSO4)2, CaHPO., CaCOs, Ca(OH)NO:s OKO04
B) NHsHSO4, NHsNOs, (NH4):HPO4, (NH4).COs;
I') NaH:POs, Na:HPO., 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(HC03)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 Ipyr ¢ ApyroM B BOJAHOM
pactBope:
A) CaCOz u KOH B) NaCl u Br
B) ZnSOsu Fe N KluCl,

OKO1
OKO02
OKO04

47.

OKCI/IZ[ KaJIbUg pCarupyeT ¢ KaXKIbIM U3
JIBYX BEIIIECTB.

A)HClu KOH B) HNOsu CO>

B) H2SO4u NaCl I') SiOou CuSQOq4

48.

YcTaHOBHTE COOTBETCTBUE MEXKIY (hOpMyIIoit
HCXOJHBIX BEILECTB U IMPOAYKTAMHU PEAKIIUN
®opmyisl BemecTs [IpoayKTsl
B3aMMOJEICTBUSA

a) Mg + HCl —

6) Mg(OH),; + CO2 —

B) Mg(OH)2 + HCl —

1) MgCl;

2) MgCl2 + H2

3) MgCl2 + H.0
4) MgCO3 + H:
5) MgCOz + H,0

OKO01
OKO02
OKO04

49.

Oxcun yrnepoaa (IV) pearupyer ¢ Kax1bIM
U3 JIBYX BEIIECTB:

A) BOIOH M OKCHJIOM KaJIbIIHA

b) xucnoponom u oxcugom cepsi (IV)

B) cynbdarom kamust ¥ THAPOKCUAOM HATPUs
I') pochopnoit kuca0TON ¥ BOAOPOIOM

OKO1
OKO02
OKO04




50.

51.

B pe3ynbTare B3auMOAEMCTBUS KAKUX
BelecTB oOpasyercs xiopuy cepedbpa AgCl:
A)AguHClI  B) AgNOs 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

OKO1
OKO02
OK04

OKO1




52.

O6mmast hopMyIia TOMOJIOTHYECKOTO psiia
YIJIEBOJOPOIOB, K KOTOPOMY OTHOCHTCS
coenunenneCH,=CH—CH=CH2:

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

I') CnH2n4

OKO1

53.

BemectBo, cTpykTypHas ¢dopmyia
KOTOPOTO

g
CIIS _?_ CH E_Clig ¥

CH, ,
k Ha3bIBACTCA.

A) B-

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

OKO01

54,

dopmyia npornuHa:

A)CH =C—CHz—

CHs; B) CH=C—CH
B) CH=CH—

CH=CHy; I) CHs—
CH=CH

OKO1

55.

CoennHeHns, B COCTaB KOTOPBIX BXOJUT
¢byakuonanpHas rpynna —CHO ,
OTHOCSTCS K KJaccy:

A) anbaeruaos; b) cniupTos ;
B) xapGonoBbix kuciort; I') henonos.

OKO1




56.

TpoliHas CBsI3b MEKy aTOMaMH yIiiepoJa
oOpa3yercsi B MOJIEKYJIax:

A) ankuHOoB;  b) apeHoB;
B) ankanoB;  I') asikeHoOB.

OKO1

S7.

K opranuueckuMm coeIMHEHUSIM, B COCTaBE
KOTOpbIX ~ HMMEITCS  (YHKLIHMOHAJIbHbBIE
rpynnsl —COOH u —CHO, otHocATes
COOTBETCTBEHHO:

A) xapOOHOBBIE KMCIIOTHI U CIIUPTHI;

b) anberuapl 1 yriaeBosl;

B) anbperunbl u cioxHbie 3QUpPHL;

I') kapOOHOBBIE KUCIIOTHI U AJbJCTUIBI.

OKO1
[IK1.1

58.

Bribepure ¢popmynny npomnanans:

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

OKO1

59.

dopmyna 2-meTuimnponanona-1:

A) CH3—CH(OH)—CH2>—CHzs;
b) CH3—CH>—CH2>—CH2>—OH;
B) CH3—CH>—CH>—OH;
I') CHs-CH(CHz)-CH2-OH.

OKO1




60.

BemecTBo, cTpykTypHas popmyrna KOTOporo

CH,—CH c"“n
3 | ~OH
CHR HA3bIBACTCA.

A) 2-MeTunmponanoBast

KHUCJIOTA; b) 6yranoBas kuciora;
B) 2-metunGyranosas

KHUCJIOTA; I') 2-meTunmponanaib

OKO1

61.

OyukuroHanbHyto rpynny —OH conepixar

MOJICKYIJIbI:

A) anpaeruios; b) penosnos;

B) crnoxubix a¢upos; ') mpocThiX 3¢GHpOB.

OKO01

62.

CoenuHeHus1, B COCTaB KOTOPBIX BXOJHT
¢ynkunonanbHas rpynna —NH2, oTHOCsATCS
K KJIaccy:

A) HuTpocoenuHeHuit;  b) anbaerunos;

B) amuHoB; I') ciupros.

OKO01

63.

K npenensHBIM yrieBo1opoaam (alkaHam)
OTHOCSITCS COCINHEHN:

A)CnH2n+2
B) CnHzn-2
B) CnHZn

I') CnH2n-4

OKO1
[IK1.1




64.

K knaccy npenenbHbIX 0JHOATOMHBIX
CIUPTOB OTHOCHUTCSI:

A) sTaHaib; b)

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

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 BEIECTBA.
A) MeTunOeH30

b) anwiun

B) 3-metunOyrananb

KIIACC/TPVYIIIIA
1) anbnerusl

2) aMHUHBI

3) aMHUHOKHCIIOTHI
4) yriaeBo10poabl

OKO1

66.

K MUKIWYCCKUM YTIJICBOAOPOAAM OTHOCATCA

A) metaH

b) nuknorexcan
B) Tomyon

I') 6yraguen-1,3

OKO01
[IK1.1

67

68.

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

A) ankaHam

b) ankenam

B) ankunam

I') cnupram

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

OKO1
[IK1.1

OKO1
[IK1.1




69.

Opranuueckast XuMus U3y4aer. ..

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

OKO01
I1K1.1

70.

K yriieBosiam He OTHOCHUTCS

A) xpaxman
b)xneruarka
B) nentun I') caxapo3za

OKO1
[IK1.1

71.

KaKOC KOJINYECTBO U3BCCTHBIX aMUHOKHUCIIOT
Y4aCTBYRKOT B CUHTE3C 6em<a:

A) 20

B) 30

B) 100

T) 200.

OK 01
[1K1.1

72.

C IOMOIIIBIO KAaKOW XUMHUYECKOU CBSA3U
MIPOUCXO/IUT COEAMHEHNE aMUHOKHUCIIOT MEXIY
co00i#1 B MoIleKyJie Oelrka IepBUYHON CTPYKTYPHI?
A) mucynbhuHas

b) nentunnas

B) Booponast.

OK 01

[1K1.1

73

Tumn peakunu, K KOTOPOMY OTHOCHTCS
OMBIJICHHE KHUPOB:

A) rugpupoBaHue

B)ruaponus B mieno4Hoi cpeze
B)runparanus

I') nerunpupoBanue

OK 01
OK 02
OK 04
[1K1.1




74.

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

A)KkapOOHOBBIE KHUCIOTHI OK 01
b) Boga u cniuptol OK 02
B) criupThl 1 KapOOHOBBIE KUCIOTHI OK 04
IN)cnupThl U anbaeruIbI K11
75. Bony B onpenenéHubIx yCIOBUAX MOTYT OK 01
MIPUCOEANHUTH 00a yrieBo0po/ia OK 02
K 04
A) TIEHTaH U TICHTEH-2 1(')IK 10 1
b) atunen u 6yraguen-1,3 )
B) nponan u nuxiionponax
I")OeH3011 1 IUKIIOTeKCaH
76 OCHOBHBIM IPOAYKTOM peakiuu xjiopatana ¢ | OK 01
M30BITKOM BOJHOTO PacTBOpa TUAPOKCHIA OK 02
KaJusl SBJISIETCS OK 04
A) 3THIIeH
b) stan
B)stunossiii ciupt
I') aTunar xanus
77. DTaH MOXET BCTyNaTh B PEaKLUU
OK 01
A)SaMeHICHI/ISI OK 02
Bb)npucoeannenus OK 04
B)uzomepusanuun
r [K1.1
)pazIoXKeHUS
J)ropenus
8. Kak OyraHn, Tak u 6€H301 pearupymorT ¢ OK 01
OK 02
A) c Bogopoziom OK 04
b) 6pomHoIi Bos10i I1K1.1

B) kucnopomom
I') xmopoBogopoI0M




79. B peakuuio npucoe1uHEHUs ¢ XJI0pOM He OK 01
BCTYIIACT: OK 02
g)) ATUJICH OK 04
aleTUIICH
B) 6yran [1K1.1
IN6enzon
OK 01
80. Peakuust ruipupoBaHus BO3MOKHA JJIs OK 02
KaX/IOTO U3 BYX BEIECTB:
A) aneTusieH U IporeH OK 04
B)u3o6yTan u 6yramuen-1,2 1K1.1
B) ctupon u 6en3oun
I') nuknonponax u nponax
8l. Kakoe u3 nepeuncieHHbIX BEIIECTB HE OK 01
o0ecIBeUYMBaET pacTBOp NIepMaHraHaTa OK 02
Kanmus? OK 04
[1K1.1
A) aTeH
b) 6enzon
B) 6yraguen-1,3
I') aTun
82. BriepBbie cuHTe3upoBall OyTaAlEeHOBBIM OK 01
KayqyK: OK 02
A) Jlebenes B) 3unun C) bytnepos OK 04
[1K1.1

/1) CemenoB E) MapkoBHUKOB




83. DraHon oOpa3yeT mpocToii dGup npu OK 01
B3aUMOJICVICTBUH C: OK 02
OK 04
A) xapOOHOBOH KHCI0TOM; B) criupToMm;
B) anpaernnom; I') ranorenBoOpOAOM.
84 [Ipu noBbiiennu Temnepatypst Ha 10°C OK 01
(TemnepatypHbIi KO3 GUIIMEHT paBeH 2) OK 02
CKOpPOCTb XUMHUYECKOW pEaKLUU MK1.1
YBEJINYUBACTCS:
A) B2 paza b)s4
pasa B) B 8 pa3 INs
16 pa3
85 @dakTop, HE BIUSIOUINI HA CKOPOCTh OK 01
XMMHYECKON PEAKIUU: OK 02
A) naBieHue b) MK1.1
KaTaJIA3aTop B)
KOHIICHTpAIUs I') dopma cocyna, B
KOTOPOM MPOTEKAET PEaKIs
86 JIJIs cMETIeHHsI XUMUYIECKOTO PAaBHOBECHS OK 01
o0paTUMOi peakIiu OK 02
2S502(1)+02(1)«>2S03(1)+Q B cTOpOHY K11
HCXOJHBIX BEIIECTB HEOOXOIUMO:
A) yBEIMUUTH
JIaBJICHUE b) noBeicuTh
TEMIIEpaTypy B)
MTOHU3UTh
TEMIIEpaTypy I') BBecTn
KaTaau3arop
87 YcranoBute cooTBeTcTBUE MKy (hakTtopom | OK 01
Y CMEIIIEHUEM PaBHOBECHS JUTS PEaKIUH, OK 02
YpaBHEHHUE KOTOPOM MKI1.1

CoHa(r)+Hz(r)«—>C2He(r) + Q
daxrTop

A) ToBeIlIeHHEe TaBICHUS

b) VBenuuenue remneparypsl

B) YBenuuenue konnentparun CoHa
I') Ymenbmenue konnertpauu CoHes
J1) [lpumenenue karaauzaTopa
Ilo10:xeHHE paBHOBECHSA




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

88. CkopocTtb roMoreHHoi xumuueckoit peakuuu | OK 01
MPOIOPLIMOHANIbHA U3MEHEHUIO! OK 02
A) KOHIIGHTpAIMH BEIIeCTBA B €AUHUILY TIK1.1
BpEMEHU;
b) maccel BenectBa B equHUIE 00bEMA;
B) xonmnuecTBa BemecTBa B AMHUIIE 00bEMA;
I') 06bEMa BemecTBa B X0/1€ PEAKIIUH.

89. Ckopoctb peakiuu Fes) + H2SO4 (pp) = OK 01
FeSO4 (p-p) + H2 (n + Q moBwICcHTCS TTpH OK 02
A) IOHWKXCHWUH JaBJICHUS HK1.1
b) pasbaBnenuu pacTBOpa KHUCIOTHI
B) nonmxkenuu remrepaTypsl
I') usmenpuenun xenesza

90. PacTBOpeHMe Kakoro BemecTBa B BOJIE OK 01
COTPOBOYKAAETCS BbIIETICHUEM TEIIJIOTHI: OK 02
A) CepHOM KHUCIIOTHI K11
b) aMmmuadHOM ceauTphl
B) Hutpara cepebpa

91 [Iponecc pactBopenuss — 3to Takoi npouecc: | OK 01
A) puznueckuit OK 02
b) xumuueckuii MK1.1

B) ¢usuxo-xummueckuii




92. Bribepute yTBepKIeHNE, KOTOPOE OK 01
XapaKTepU3yeT pacTBOP: OK 02
A) HEOIHOPOHAS CMECh Pa3HbIX BEUIECTB MK1.1
b) xumunueckoe coenunenmne
B) onnopoanasi cMech BelecTs
93. BriGepuTe THIT TUCTIEPCHOM CUCTEMBI, B OK 01
KOTOPOi1 pa3zMep YacTHI] — MOJIEKYJIbl, HOHBL: | QK (02
A) CyCIICH3UA TIIK1.1
b) rpybonucnepcHas cucrema
B) uctunnslii pactBop
Kak n3mensiercs pacTBOpUMOCTb TBEPBIX OK 01
94 BELLECTB B BOJIE C ITOBBIIIEHUEM OK 02
TEMIEPaTyphI: MK1.1
A) Bcerjia yMeHbIIIaeTCA
b) Bcerna yBenuumBaeTcs
B) ne usmensercs
95 OK 01
PactBopuMocTh — 3T0: OK 02
A) KOIMUYECTBO MOJIEH BEIIECTBa, IK1.1

CrocoOHOEe PacTBOPUTHCA B 1 1.
pacTBopa;

b) macca Bemectna (T),
criocoOHast pacTBopuThes B 100r
(unm 1000 1) pacTBOpUTENS;

B) xumnueckoe Koau4ecTBo
BEIIECTBA, CIOCOOHOE
pacTBOpUTHCS B 1 KT pacTBOpa;

I') kommyecTBO MJI BEIEeCTBA,
CIIOCOOHOE pacTBOPUTHCS B |
MoJie pacTBOpA.




96.

97

MaccoBas 1107151, BEIpaKCHHAS B
IPOLIEHTAX, TOKA3bIBACT:

A) maccy Bemectsa B 100 mu
pacTBOpa;

b) maccy BemectBa B 100 r
pacTBOpa;

B) maccy Bemectsa B 1000 r
pacTBOpa;

I') maccy BemectBa B 1000 r
pPacTBOPUTEIIS.

Bepubl 1 cnenyroiye Cy>KJIeHUs O IPUTO
TOBJICHUHU PacCTBOPOB U IpaBujax 0e3orac
HOTO OOpaIieHus ¢ BenecTBaMu?

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

b. Ilpu nonaganuu pacTBopa MIEIOUYH HA K
0KY PYK CIIETYET MPOMBITh 000HOKEHHBIH

y4acTOK BOJIOM U 00paboTath

pPacTBOPOM OOPHOM KHCIIOTHI.

A) o6a Bepubl  b) BepHO TonbKO A

B) BepHo Tonpko b I') 06a He BepHbI

OK 01
OK 02
I1K1.1

98.

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

A) wmbuia; B) Oenku; B) Buramwmbr, I)
OCHOBaHWUSI.

OK 01
OK 02
OK 04
OK 07
I1K1.1




99.

Uro sABisieTCs pe3yIbTaTOM BO3IECHCTBUS
XUMHYECKHUX BEIOPOCOB B OKPYKAIOIIYIO
cpeny?

A) 3acyxa

b) HaBogHeHue

B) xucnotHbie 1oxau
I') pagnanus

OK 01
OK 02
OK 04
OK 07
I1K1.1

100

Kakwue BeriecTBa UCTIOIB3YIOTCS B BUIC
TOILIUBA?

A) raumepuH

b) meran
B)cnoxusbie a¢upst
I') menoun

4.3 [IpakTHYecKkue 3a1aHUS U 321241

Pazpen 1. OcHoBbI CTPOEHHUsI BellecTBa - 3aJja4d Ha COCTAaBJICHUE XUMHWYCCKHUX

(GbopMyJ1 ABYXaTOMHBIX COEIMHEHUHN (OKCHIOB, CYJIb(QUI0B, TUAPUIOB U T.I1.).

Matime Hazeanus Cﬂe()VIOWLlM COCOUHCHUSM.

LioO MnO Alls Cr2Ss ZnHz AgsSi CasN2 CO2, CaO P20s CCls NaBr  FeS MgH:» AlsCs 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 B20O3 BaClz PBrs MnS PH3 LiH BaxC AlsSis

NasP N20 SiO2 MgO CrF2 K2S CHs PbO Au203 NH3 CaS N2Os HgO AIP

CocraBbTe POpMYIIBI IO HA3BAHUSIM:

Hurpun xanus
Cununug MarHus
IM'mopua anmroMuHUSA
Cynboun ceunna (I1)
bpomua nuuka
Oxcup yriaepoxa (1)
Oxcup xiopa (V)
Oxcup Gapust

© oo NoOkwwDdRE

. ®ocohun xenesa (I11)
10.Kap6bun maraus
11.I'mapun kanus

12.Cynbhun amroMuHus

Kap6un nutus
Oxcun docdopa (I11)
dropun meau (1)
Oxcup cepedpa
IMappua mutus
Cynbdun meau (I)
Hutpun vatpus

Honun cepedpa

© oo Nk owDdPE

. Oxkcup xpoma (I1)
10.0kcup azora (V)
11.I'mppun HaTpus
12.Xmopux 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
pryru (1)

26.0xcup cypsMel (V)

13.0Oxcun kanus 14.0xcun
mbimibsika (1) 15.Cynehun
uHka 16.@ochun meau (II)
17.0kcup xenesa (II)
18.bpomu mapranna (II)
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

321,[[3.‘{1/1 Ha COCTaBJICHHC ypaBHeHI/Iﬁ peaxunﬁ: COCAMHCHUS, 3aMCILICHUS, PA3JIOKCHUA, oOMeHa U

IIMHKA)

1. Peaxieii 3aMereHus IBIISETCSA
a) TOPEHHE BOJIOPOJIa B KHUCIOPO/IE;

0) BoccranoBieHue okcuaa meau (1) Bomopoaom;

B) B3aUMO/ICHCTBUE THIPOKCH/IA KaJIHsl C CEPHON KUCIOTOM; T)

TepMHYECKas ICTUApaTalus THIPOKCH/IA ITHKA.
2. Peaxnus, ypaBHeHue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCsl peakiuen

1) coenunenus;

2) pa3lioKeHuUS;

3) oomeHa;

4) 3aMelICHHUS.

B3anmoaeiicTBre ruipoKkcuaa KaJIbIUs ¢ COISTHON KUCIOTOM - 3TO peaKkus

3. VYkaxkWTe peakumuio,  KOTopas
U3MCHCHUEM CTCIICHU OKUCJICHU:

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

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

2) pa3JIoKeHHUSs;

3) oOmeHa,;

SABIIACTCA peaKuI/Ieﬁ Pa3I0KCHUSA

4) 3amenieHus

B) 2KNO3= 2KNO2+03; 6)
r) CaCO3 = Ca0 + CO2

4, Hanummre PCaKIMH, YKA)KUTC TUII PCAKIIUU:

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

U UaeT

peaKI_II/Iﬁ C Yy4aCTUCM KOMIIJIICKCHBIX COCI[I/IHGHI/Iﬁ (Ha MpUMEPC THAPOKCOKOMILICKCOB aJIIOMHUHUA U
III/IHKa); OKHCIHNTCIBbHO- BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIOJIb30BAHHMEM MCTOJAa JSJICKTPOHHOI'O

63..]'1ch8.; C Y4aCTUCM KOMIIJICKCHBIX COCI[I/IHeHI/Iﬁ (Ha MMpUMEPC THAPOKCOKOMIIIICKCOB aJIlOMHUHHA U

C



I') B3aUMOJICICTBHE a30Ta C KUCIOPOAOM
5. Hanmmmre peaknuu, yKakuTe TUI peaKluu:

a) XKEJIe30M U Cepoi; B) okcuzioM Oapus u okcuzaom cepbi(lV); 0)
OapueM U CEpHOM KHCIIOTOM; r) okcuaa cepsl (IV) u kucinopoom;
6.  VYpaBusiiTe peakiuu METOJIOM IEKTPOHHOTO Oananca. PacctaBbTe KOAPPHUIIHEHTHI

Hl + H,SO4 — 1 + HoS + H20

H2S04 + Cu20 — CuSO4 + SO2 + H20 HNO3

+ 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

e  3ajauyu Ha pacyeT KOJIMUYECTBEHHBIX XapaKTEPUCTUK MIPOIYKTA PEAKIIUU COCTUHEHHUS;
MacCOBOMW WJIH 0ObEMHOM JTOJIM BBIXO/1a MPOAYKTA PEAKIIUU COSAMHCHHS OT TEOPETUICCKU
BO3MOYXHOT'0; 00bEMHBIX OTHOIIICHUH T'a30B; KOJMYECTBEHHBIX XaPaKTEPUCTUK UCXOTHBIX
BEIIECTB M MTPOYKTOB PEaKIIUU; MacChl (00bEeM, KOJIMUECTBO BEIIECTBA) IMIPOIYKTa PEAKIIUU, CITH
OJTHO U3 BEILECTB JIaHO B BUJIC PACTBOpPA C ONPEICICHHON MAaCCOBOM JI0JIei PaCTBOPEHHOTO
BEIIIECTBA.

1. Tlpu B3aumoneiicTBUM HATPUs KOIMYECTBOM BemecTsa 0, 5 MOJIb ¢ BOJIOI IOIyYHIU BOIOPO.T
o0bEMoM 4,2 11 (H. y.) Beruncnute npaktuyeckuii Beixos raza (%).

2. Mertammmyeckuii  XpoM TIOIy4aloT BoccraHoBleHneM ero okcuga Crz03
METaJUIMYECKUM AIFOMUHHAEM. Brruucnure maccy Xxpoma, KOTOPBIA MOXKHO MOITYYUTh IPU
BOCCTAHOBJICHMH €0 OKCHa Maccoil 228 r, eciu NpakTUYeCKU BBIXOJ XpoMa cocTasisier 95 %.

3. Omnpenenure, kakas Macca MeJH BCTYIIUT B PEAKIIUIO C KOHIIEHTPHUPOBAHHON CEPHOI KHCIOTOM
Ut moirydenust okcuaa cepsl (IV) o6sémom 3 71 (H.y.), ecnu Bbixoj okcuza cepol (IV) cocrasmsier
90%.

4. K pactBoOpy, cofepKanieMy XJOPH L KalblUsg Maccoii 4,1 T, IPUINAIA PaCcTBOP, COAEPKAIIIIA
(docdar nHatpust maccoii 4,1 r. Onpeaenure Maccy OJYIEHHOTO OCaJKa, €CIIU BBIXOJ TPOIYKTa
peaxiuu cocrasiset 88 %.

®  3ajnaHus Ha COCTaBJIEHUE MOJIEKYJSIPHBIX U MOHHBIX PEAKLUN C y4aCTUEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUM U COJIEH, MOHHBIX PEAKIHUI THIPOJIN3A COJIEN, YCTAHOBICHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI.
1. Kakwue u3 coneit RbCl, Cra2(SO4)3, Ni(NO3)2, Na2SO3 noaseprarores ruaponusy? CoctaBbTe
HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI THIPOJIM3a COOTBETCTBYIOLIUX cojiel. Kakoe
3Hauenue pH (> 7 <) UMeIOT pacTBOpBI 3TUX COJIEH?



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

MgSOa(p) + 2H20 (M)

CuUCI2 (p) + 2KOH (p) = 2KCI(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

MOJIEKYJE (CMECH).

Pa3nea 3. CtpoeHue u CBOIiCTBAa HEOPraHUYECKHUX BelleCTB

BapuanT 1. Berauciautb MmaccoByro oo azora B Hurpare kanbius (Ca(NOz)2 Bapuant 2:

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

cozepkanue cepbl B Mmunepaie nupure (FeS»)

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

3aayu Ha pacueT MaccoBOH J10J1M (Macchl) XUMUYECKOTO JIEMEHTA (COeAMHEHMS]) 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 SOs MgO HNOs; [ Ba(OH) | CO MnO:
2

2SiO2 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 SJIEMEHTOB € 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 6e3p8,3.HI/I‘-IHBIC, OCHOBHBIC, KUCJIOTHBIC I/Ian)OTeprIe 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 [ SO CO; CaO BeO Li 20 CrO Mn20O3 | SO3 SiO»
4 | Al,0s3 | BaO SeO> CuO ZnO Cr,03 | MnO, | CaO CrOs
5[ NO N 203 MnO NO2 Na.O SO3 NO: FeO P20s
6 [ MgO | SO Cl20s | SiO2 Al:03 [ CO NO AL203 BaO
7 | FeO SOz Fe.Os [ HgO CaO BaO | Ag0 | SOs PbO
5. BeInucaTh HEPACTBOPUMBIE OCHOBAHHUS M MENOUH. [|aTh Ha3BaHUS.
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 | CO2 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 KoCO3 [ Fe20s | Hg(NO | Ca(OH) | Ba(O Ag.SOs | Ba(O | KOH
H). 3)2 2 H). H).




L4 HpaKTI/ILIeCKI/Ie 3alaHuA Ha OIPCACICHUC XUMHYECKOM aKTHBHOCTH B€IICCTB

3aBUCHUMOCTH BHJJa XHUMHYSCKOM CBSA3U M THUIIA KpHCTaHHH‘IeCKOﬁ PCHICTKU.

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

KoBanenrnas
MOJISIpHAS

HNounnasg
CBA3b

KoBanenTtHast HenosisipHast MerTannuueckas

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

CuSn(cmuiaB)

2. HpOI/ISBeI[I/ITe COOTBCTCTBUC:

Bungb! cBs3u

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 COCTABJICHUE YPAaBHEHUN XMMUYECKUX PEAKLMHA C y4yaCTHEM IPOCTBIX U
CJIOKHBIX HEOPTaHUYECKHUX BEIECTB: OKCHI0B METAJJIOB, HEMETAJUIOB U aM()OTEPHBIX IEMEHTOB;
HEOpPraHMYECKUX KHUCIIOT, OCHOBAaHHUH M aM(OTEpHBIX THUIPOKCHIOB, HEOPraHMUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA U CITOCOOBI MOJTyUEHHUSI.

3aKOHUUTE YpaBHEHMSI peaKLnid:

Na20 + H2S(u36) — MgO(u36) + HCI —
BaO + SiO; (t)— K20 + Zn0O (t)—
Fe.03 + C (t)— CaO + 2H; (t)—
FeO + Oz (t)— NH4OH + P20s5 —
KOH(tB) + Zn(OH)2 (t)— KOH + Al(OH)3 —

NaOH(konn) + Fe(OH)3 —
NaOH + Al>03 +3H.0 —
KOH + NaHCO3z —

Al + KOH +H,0 —

Cl> + Ca(OH), —

HCI + CuO —

NaOH(tB) + Al2O3 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —

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



HsPO4 + Zn(OH), — HCI + AI(OH); —

H2SO4 + ZnO — HCI + AgNO3z —
H2COs (t) — H2S0s3 (t)—
H2SiOs (t) — H4P207 (t)—
HNO:3 (t) — 3 HNO2 (t)—

Pa3aen 4. CtpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB

o 3a/aHus Ha COCTaBJIIEHUE HAa3BaHUM OPraHM4EeCKUX COESIMHEHUM 110 TPUBUAIBHON
WM MEKIYHApOJHOW CUCTEMATUYECKOM HOMEHKIIATYPE;
1. HasoBure  mnpuBencHHBIE HUXKE  YIJIEBOIOPOJBI 0  MEXKIyHapOJHOU

Homenkiarype IlUPAK:

CH; CH;
CH; - CH-CH; - C|,H— CH; CH:—-CH: - (|3 — CH-CH>OH
G co
CH; - CH; CH; - CH; CH;
CH;—(|3—(|3 — CH-CH: - CH; CH3—{|:—CH—CH2—CH3—CU-DH
{|:H3 l:H; (|3H3 {|3H3

2. IlpuBenenHOMY HIDKE YTIIEBOJIOPOIY AaiiTe Ha3BaHue o HoMeHkIarype IUPAC, ykaxute
CKOJIbKO TEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUYHBIX aTOMOB yIJIepOJa CONEPKUTCS B
ankaHe. M3omepoM Kakoro yrieBoJOpoJa HOPMAJIbHOTO CTPOEHHUS SBISETCA JIaHHBIN
yrneBgnopoz[? Hanummre ero gpopmyy.

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

CHy

3. Hamummre cTpykTypHbIe (POPMYIIBI COEIMHEHHH MO UX Ha3BaHUAM: a) 2,5-
UMETUIITEKCEH-3;
0) 2-MOHOMETUII-3,5-AUMPONIIIHOHAH; B) 2,5
- TUMETHJI - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOpPreKcaHoBasi KUCIoTa;



n) 2 - aMmuHOOyTaH.

4. HanumuTe CTpyKTypHBIE (POPMYIIBI BCEX COCTMHEHUN COCTaBa: HA30BUTE MOITYUCHHbIE
COETMHEHUSI.

a) CeHuz; 0) CsH11OH; B) CsH11NO2.
° 3amaHust Ha COCTABIICHHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OpMYIT

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-nmuMmermirekces-3; 2-MOHOMETHII-3,5-TUTTPOITMIIHOHAH;

2,5 - TMMeTHI - 3-HUTPOTEKCaH; 2,3-TUXJIOpreKCaHoBasi KUCJI0Ta; 2 -
aMUHOOYTaH. 4 - MeTUIUHTEH-3 2,2-TUMETUI0YTHH -3

6. CoctaBbTe CTPYKTYpHBIE (DOPMYJIIBI TPEX ATKHHOB, KOTOPBIE H30MEPHBI 2
MeTunOyTanueny-1,3./[aiite um Ha3BaHUA.

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

3JIEMEHTHOTO cocTasa (B %0).

1. KakoBa ¢opmyna coemuHeHHs, B KOTOPOM MaccoBas H0isi Kanus paBHa 0.565,
yraepoaa — 0.087, kucmopoma — 0.348?

2. BoiBemure mpocreiimyio  (OpMYIy COEIMHEHMs, €CIH HU3BECTEH €ro
3JIEMEHTHBIN COCTaB:

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

6) xampims 0.8110 (81.1%) u azora 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 COEIMHEHHs a30Ta C BOAOPOJOM, €CIIM MaccoBas
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 monbp naHHoro BemiecTBa paBHa 60r. YCTaHOBUTH MOJIEKYJSIPHYIO (OPMYIYy JAHHOTO
BEIIIECTBA.

Pa3nea 6. PacTBopsl
3agaun Ha IPUTOTOBIIEHHE PACTBOPOB.
2. Onpeienure, CKOJILKO IPaMMOB BEIECTBA HYXKHO JUIs pUroToBaenus 25 M 10 M pactsopa
THJIPOKCUIA HATPUS.
Otset: 10T
3. Onpenenure, CKOIBKO T' BOABI HEOOXOAUMO NpubaBuTh K 45 T pactBopa NaOH (0=6%),
YTOOBI NMOJIYYUTh KOHEUHBIH PacTBOp ¢ MaccoBoi noieit 1%.
4. Onpenennte MaccoBYIO JIONIO BEIECTBA B PACTBOPE, KOTOPKIA OBLI MONyYeH IPUOABICHAEM
175 r KCI (®=20%) x 1000 T BOIBI
5. OnpeenuTe MacCoBYIO JIOJNIKO BEIECTBA B PACTBOPE, KOTOPBII OBLI MONYYeH NpHOaBIeHUEM
30 r Na2CO4 x 1000 T BoABI



4.4. 3ananus 1a060paTOPHBIX padoT

OO6opynoBanue JiapopaTopun u padounx MecT JaOOPATOPHMU: MEH3YPKH, ITHIICTKH-
KareJbHUIbl, TEPMOMETPbI, MUKPOCKOII, JYIIbl, MPEAMETHbIC U MMOKPOBHbIE CTEKJIA, IJIAHIIETHI AJIs
KaleIbHBIX peakiuii, QUIbTPOBAIIbHAS OyMara, MPOMBIBAIKH, CTEKIISIHHBIC MPOOUPKHU, PE3UHOBBIC
npoOku, QoHapHKu, HAOOP PEaKTHUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI JJIs MPOOHPOK; MEpHBIE
UWIMHIPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JeNUTeNIbHble uuHaprueckue (50-100 mi), cTynku ¢
NecTUKoM, (ap(opoBbie YaIIKH, MUHUETHI, (QUIBTPHI OyMakHble, BaTa, Mapisi, 4acoOBBIC CTEKIa,
ANEKTPOILUIUTKH, JaO0OPaTOPHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CHUYKHU, MPUOOp VIS MOTYUCHHUS
ra3oB (WK npoOupKa ¢ ra300TBOAHON TPYOKOIl), IepKaTenu sl MPOOUPOK, CKIISIHKH JJIsl XpaHEHUS
PEaKTHBOB, pa3AaTo4yHbie JOTKU; xuMuuyeckue crakanbl (50, 100 u 200 mun); mimarenu; MUHLETHI;
TUTENIbHBIE UMb, CEKYHAOMEpHI (TaiiMepsl), MepHbIe npoOupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 m 200 mi), BonsHast OaHs (UM TEPMOCTAT), CTEKJISHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI
st tutpoBanusa (50 u 100 mu1); MHAMKATOPHBIE TMOJOCKU JJsi omnpenenenuss pH u cranpapTHas
WHMKATOpHAS IIKaJa; YHUBEPCAIbHBIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 mur), Gropetku A TuTpoBanus, MeauimHckue mmnpuiel Ha 100-150 mut, mabopaTopHble n/nim
aHAIUTUYICCKUE BeChl, pH-MeTphI, CymmabHbIN Kad, U 1p. 1adopaTtopHOe 000pyIOBaHUE.

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

Ha3sanue TeMEbI Tema 1.1.
CTpoeHre aTOMOB XMMUYECKHUX JIEMEHTOB U MPUPOa
XUMHUYECKOU CBI3H.

Pe3y_]'[I,TaT ()6yqu1/I;1 BrITOIHATS TOIHBIN [UKII SKCTICPUMCHTAJIBHOT' O
MCCJIICIOBaHUA C CO6J‘II021€HI/IGM ImpaBuJI
0€301I1aCHOTO O6paH.IeHI/I$I C BeIIeCTBaAaMn u

mabopaTOpHBIM 000pyI0OBaHUEM

OO01IMe KOMIETEHIIUN OK 01




Bormpocsl, paccmaTpuBaeMble Ha 1TaOopaTOpHOU padoTe.

1. Texnuka 6e30MaCHOCTH ¥ MEPHI IIPENOCTOPOKHOCTH

2. OO6mue npasuia paboThl B XUMHYECKOH Ta00paTopun 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.
DIEKTPOTUTHYECKAS TUCCOIUAIUS M HOHHBI 00MEH

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. ITpu KakKX yCIOBHAX BO3MOKHBI HEOOPATUMBIE PEAKIIMH?
2. Bo3moskna nu peakuus: HCl + 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 cynsdara meau (I11) (CuSOa)

PactBop kap6onara Hatpus (Na2CO3)

PactBop cynedara maraus (MgSO4)

PactBop xmopuma xenesa (111) (FeCls)




AJITCOPUTM MIPOBEJICHUS onbITa |

Bonpocs! u 3aganus

OnpIT 1. Peakuun, uaymue ¢
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 BeT umMeroT o0pa3oBaBIIHecs 0CaIKu?
CocTaBbTe ypaBHEHHSI COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUN.

CpaBHHTE IBET OCAIKOB

Ocalku COXpaHsUTE 10 CIEAYIOIIErO
OIIbITA

AJITOPUTM TIPOBEJICHUS OTIbITA 2

BOHpOCLI H 3aaHuA

OnpiT 2. Peakunu, naymme ¢ o0pazoBaHueM
120010 IJIeKTPOJIUTA

K mnonydeHHBIM B TpEIbIIyIIEM OIbITE
ocaJikaM THAPOKCHUJIOB JKeJie3a, MarHus U MeIu
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.

O6paboTKka pe3ynbTaToOB:

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

XUMHYECKUX PEAKIIUH.

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

Pasnen 3. PacTBopsl JIaGoparopras padota "[IpuroroBnenue pacTBopoB".




Ha3BaHne TeMbl Tema 2.2. DneKTpoIuTHYECKAs TUCCOLUALNS U
MOHHBIA 00MEH

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

Bormpocs! muist nonycka k 1abopatopHoi padbore

1 Jatb onpenenenue KoHIeHTpauu. CrocoObl BRIpaKeHUsI KOHLIEHTPALUK PACTBOPOB.

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

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

4 Kakyro maccy cynbdara kanus 1 Boabl HaJo0 B34Th s mpuroTosienus 300 rpammon 20%
pactBopa?

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

IIOBapeHHOi conu?

[IpoBeneHue ONbBITOB:

OO6opynoBaHue U ocyaa pEaKTUBBI

Crakan 600Mn pacTBOp XJIOpUIA HATPUS

CrekiisiHHas najlouka PactBop kapboHaTa HaTpus

Becsl TexHn4eckue PactBop xsopuaa xanus

Hunuaap 250 mn PactBop ruapoxapOoHara HaTpus

apeoMeTp PactBOp cynbaTa Maraus
PactBop xsopuaa 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 abCOMIOTHYIO OIINOKY
PacTBOpHTE HABECKY B BOJIC. PaccunraiitTe OTHOCUTENBHYIO OIIHOKY
[IpoBepbTe KOHIIEHTPAIIHIO
IPUTOTOBJIEHHOTO pactBopa, HU3MEPUB

MJIOTHOCTH C ITIOMOMIBIO apCoOMETpPa

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

OO0LIMEe KOMIIETEHIIUU

OK 01 OK4

Bompocsr qist nomycka k naboparopHoit pabote

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

HaTpUN METaJUINYECKUI

CIIMPTOBKA

MarHum

nepKaTenb

Menb

OKCHJ CBHHIIA

oxcu xenesza(Il)

OKCHUJ Meau

KHCJI0Ta CE€pHaA

Kucnora consuas

IATITOPUTM IIPOBENIEHUS OMbITa 1

BOHpOCLI n 3aJaHUA

OnslT 1. OTHOIIIEHHE METAJUIOB K BOJE.

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

(denondranenna.

KaricJjin

Yro BBl HAOMOHAETE?

Kax Bener ce6s natpumii? Kakoii ra3
BbLIEISIETCS ?

OTMeThTE IIBET PacTBOpPA MOCIIE J00ABICHHS
¢benondranenna.

CocraBbTe YpaBHCHHEC PCAKIIHUU.




B dereipe mpoOMpKH MOJIOKUTE IO
KYCOYKY MarHus, aJIlOMUHUS, J)KeJIe3a U MEIU U
IIPWIEHTE HEMHOI'O BOJBI.

Harpeiite pacTBOpBI Ha CIIUPTOBKE.

OO0BbsicHUTE HAOMIOaeMbIE N3MEHEHHUS B
npooupKax.

CocTaBbTe MOJICKYJSPHBIC U HOHHBIC
YPaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIMA.

IAJITOPUTM IIPOBEJICHUS OIIbITA 2

Bomnpocs! u 3aganus

OnpiT 2. OTHouIeHHe
KHUCJI0TAM.

METAJJI0B K

[Tonoxute B TPOOMPKH METauIbl MarHwus,

Yro BBI HaOIOMAETE?

mmatenst okcunasl ckenesa (), menu, cBuHIa.
Conepxxumoe
npoOupok B30oTAlTE.

AITIOMUHUS, JKeJie3a U MEAH U MPUJICHTE K HUM | OTMeThTe M3MEHCHHe BeTa
PacTBOP COJISTHOM KUCTIOTHI IPOGHPKaX.
CocraBbTe yYpaBHEHUS
COOTBETCTBYIOIINX PEAKIIMII.
AJICOPUTM 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
MpoOHpKax.

CocTaBbTe ypaBHEHHUS
COOTBETCTBYIOINX PEAKLIHH.

O06paboTKka pe3ynbTaTOB:

1. TIpoananusupoBaTh MOTy4EHHbIE PE3YIBTATEL

2
3.
4.
5

CdopmynupoBath BEIBOJ 0 00 OTHOIIIEHUU METAJIOB K BOJIE.
CdopmynupoBaTh BBIBOJ 00 OTHOIIEHUHU KUCIOT K METaJJIaM.
CdopmynrpoBaTh BBIBOJ 00 OTHOIIIEHHWU OKCHJIOB METAJIOB K KHUCIIOTaM.

. ChopmynupoBats oOIIHI1 BBIBOA 00 OOMEHHBIX PEaKIUAX, UIYIINX O KOHIIA

Pa3nen 4. CtpoeHue u cBOlicTBa HeOpraHu4eckux BeuectB. JlabopaTopHas pabota
«XapakTep TUCCOIMALNN PA3TIMUHBIX THAPOKCUIIOBY.

HazBanune TeMbl

Tema 4.2. «PUUKO-XUMHUUECKHE
CBOMCTBA HEOPTaHUUYECKUX BEIIECTBY

Pesynbrar 00yueHus

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

BCIICCTB OT CTPOCHUA aTOMOB U MOJICKYJI, a

TaK>XK€ THUIIa KpHCTaHJIHLIeCKOfI PEIICTKU




‘O6HII/I6 KOMIIETEHIINU ‘ OK 01 OK4

Bomnpocsr 1uist nomycka k maboparopHoit paborte

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

4. Hanmmure ypasHenus aucconuanuu kucinot: HoCOs; HaS. 5. Kakue
WH/IMKATOPBI YKa3bIBAIOT HA KUCIIYIO CPEILy pacTBopa’?
6. OcymectBute npeBpaiienune: SO2 — SO3 — HaSOs4 — NaxSO4 7 .Kakue
OCHOBAHUSI OTHOCSATCS K pACTBOPHMBIM OCHOBaHHSIM?

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

9.Hanummre GopMyIBI ClIETyIOMMX OCHOBAHMIA: TUAPOKCH T KaJUsl, THAPOKCH MarHus,
runpokcuj xenesa (1), ruapokcun xenesa (I11).

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 ruapokcua Hatpus (NaOH),

pactBop (peHondranenHa

pacTBOp JaKMyca

PacTBOp METUIIOBOT'O OPaHXKEBOT'O

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

OnbiTr 1. CpaBHeHMe  XMMHMYeCKOi
AKTHBHOCTH KHCJIOT

Hp06neMHLII71 OIIBIT UYro Bbl HaOmoga€ETE?

Kakoii ra3 Beinensercs

CpaBHHTE UHTEHCUBHOCTH BbIJICJICHUS ra3a
Hanummure MonekynspHble H HOHHBIC

HajieliTe B IPOOUPKHU IO 2 MJI paCTBOPOB KUCIIOT
1 100aBbTE KyCOUKHU ITMHKA

YpaBHEHUS PEAKIIUM.




AJITCOPUTM TIPOBEJCHHUS OTIbITA 2

Bonpocs! u 3aganus

OnbIT 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
menoun NaOH. Ocanku pasnmenuTe Ha ABe
94acTH, K OJHOHM 100aBbTE PAacCTBOP KHCIOTHI
HCI, k apyroii yactu — pactop menoun NaOH
(M30BITOK, 710

pacTBOpPEHUS OcajKa).

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

XapakrTep

CocraBpTe cXeMy BO3MOKHBIX
YPaBHEHUH pEeaKLUi,

IIpuBenure  ypaBHEHMs  JUCCOLMALNU
TUIPOKCHUJIOB.

AJropUT™M IPOBEJEHUS ONbITa 3

Bomnpocs! u 3aganus

mo0aBbTE B IEPBYIO | KaruIio JaKMyca,

BO BTOpYIO — 1 Karumo deHondranenna,

B TPEThIO — | KaIlII0 METHUIIOPAHIKA.

5. B Tpu nmpobupku no6assTe 1Mo 8 - 10

HCI u
BHecHTe o | Karie pacTBopa JlakMyca,

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
TpeTbio — 1 kammo ¢peHondrasenta

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

WHAUKATOPOB B BOAC
OTMeThTe U3MCHCHHE OKpacKu
WHAUKATOPOB B KUCJIOTC
OTMeThTE H3MEHCHHE OKpacCKu
WHJAUKATOPOB B LICJIOUN

O6paboTka pe3ynbTaTOB:

1. Ipoananu3upoBaTh NOTyIEHHBIE PE3YIBTATEL

2. ChopMyIupoBaTh BBIBOJ O XUMHYECKOH aKTUBHOCTH KMCIIOT

3. C(I)OpMYJ]I/IpOBaTB BBIBOJI O XapaKTEPEC NOJTYUCHHBIX THAPOKCHIOB.

Pasnen 4. Ctpoenue U CBOMCTBA HEOPraHW4YecKUX BenlecTB. JlabopaTtopHas padoTa:

"N nentudukanus HeOpraHn4eckux BemecTB"

HazBauue TeMbl

Tema 4.3. «nentudukanus
HEOPTraHUYECKHUX BEIIECTBY




Pesynbrat 00ydeHus

I/ICCHeﬂOBaTB KauCCTBCHHLIC PCAKIIUN
HCOPraHN4YCCKUX BCUICCTB

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 PEAKIMIO Ha KapOoHaT-HoHbL. 5.Kak

MO>KHO OOHapY>KUTh XJIOPUJI-UOHBI?

IIpoBenenue onbITOB

OO6opynoBaHue U Mocyaa

PEaKTUBBI

CTeKkIIIHHBIE TPOOUPKHU

pactBop constHor kucnotel (HCI)

CIIMPTOBKA

pacTBop KapOoHaTa HATPHS

nepKaTesb

pacTBop xJjopuja dapus

pacTBOp CUIIMKATa HATPHA,

pacTBOp XJIopuaa JINTUs

pacTBOp XJIOPHUAA HATPUS

pacTBOp XJOpHUAA Kalus

pacTBOp xJjopuaa dapus

pacTBOp XJIOpHuJa KaJlbIHA

pacTBOp XJIOpUAA CTPOHLUS

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 Kallelb COJISHONW KHCIIOTBHI.

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

Hanumire  MoneKymsipHbIE

U HOHHBIC

YpaBHEHUS PEAKIUH.

AJTOPUTM IIPOBEICHMS OIbITA 2

Bonpocs! u 3aganus

OnbIT 2. O0HapyXKeHHEe CHITHKATOB

[TpoGIeMHBII ONBIT

Buecure B mpoOupky 5 kamenb pacTBopa
CHJIMKATa HaTpus U J00aBbTE paBHBIA  00beM
COJISTHOM  KHMCJIOTHI.

UYepes HECKOJIBKO
poOUPKY BBEPX JTHOM

MHUHYT TICPCBCPHUTC

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

CocrtaBbTe YypaBHEHUS pEaKIU,




IAJITOPUTM IIPOBEJIEHUS OIbITa3

Bomnpocs! u 3aganus

OnpIT 2. Oo0Hapy:xeHHe AHHOHOB
BTOPOH AHAJIUTHYECKON I'PYNIIbIIO

[TpoGIeMHBII OBIT
Brecurte B mpobupky 1M pacTtBopa xJiopuaa
HaTpusi, OpoMHIa HATpPHUs, HWOIUAA Kauus,
¢dbropuna HaTpus u 100aBbTE paBHBIA 00BEM
HUTpaTa
cepebpa.

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

AJropUT™M IPOBEJEHUS ONbITA 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

[PacCTBOPEHUS COEUHEHUI B CIIUPTE U
IIOIKE€Yb.

UYro BBI HaOMIOMaeTe?

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

O06paboTka pe3yabTaToB:

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. «3yuenue
pa3IUYHBIX (PaKTOPOB Ha

XUMHYCCKOT'O paBHOBECCUAY

BJIMAHUA
CMCIICHHUEC

PesynbTaT 00yueHus

XapakTepu30BaTh BIUSHAE U3MEHEHUS
KOHIIEHTPALIMH BEUIECTB, PEAKIINHI

CpE€Abl U TEMIICPATYPhI HA CMCIICHUEC
XUMHYCCKOT'O paBHOBECHU A

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

nepKaTesb

ITepmanranar kanus

IIlaBenmeBast KUCIOTA,

pactBop xmopu xenesa (11I)

pacTBopa pojiaHuIa KaJHsl

pacTBOp XJIopua Kajus

AJITCOPUTM MIPOBEJICHUS onbITa 1

BOHpOCLI H 3aaHuA

OIIbIT
pearupyoumux BellecTB HA CKOPOCTh
XUMHYECKOM PeaKLMH.

1. Bausinue KOHIIEHTPaluu

[TpoGneMHBIi 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 mu 0,1M pactBOpa

CEPHOM KHUCIIOTBHI.

Yo BEI HAOIOHAETE?

[Io cexynnomepy U3MepUTh BpEMsI OT
MOMEHTa J00aBJIeHHs KHUCIIOTHI 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. Bainsinne 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 — TOpsUyro
(temnieparypa Ha 10° BpllIE, YeM BO BTOPOM
CTaKaHe).

B tpu npobupku Habpars no 10 xamnens
11 pacTBOpa THOCYNb(aTa HATPUS U OMYCTUTH
10 OJAHOM B CTaKaHBbI.

3aMepuTh TeMIieparypy B crakaHax. He
BBIHMMAsi  MPOOHMPKY C  THOCYIb(ATOM,
n00aBUTH B Hee | Karumo 2H CEpHOM KUCIOTHI U
M3MEPUTH BpeMs IO CEKYHIOMEPY OT MOMEHTa
N00aBJICHHS] KUCIOTHI A0 MOSBICHHS JIETKON

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

TeMIepaTypax.
[Ipou3BecT OTCUET BpPEMEHHM PEAKIUU IO
CEKYHJIOMEPY, KaK U B MIEPBOM

ciydae. Pe3ymbTaThl HaOMIOICHWIA BHECTH B
TadIMIy

O0BscHUTE HAOIIOMaEMEBIE 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
[IaBEJIEBOM KHUCIOTBI U CEPHOM KHUCIOTHL. B
oIHy U3 HUX Opocuth Kpuctasmuk MnSOa.
Yepes HEKOTOPOE BpeMsI OTMETHTh N3MEHEHNE

OKpAacKH pacTBOPOB B MPOOUPKe.

Uto BBl HaOMO1aeTE?
UemsiBrsercs IepMaHraHaT Kamusi B
ATON peaKuu?

IATITOPUTM IIPOBEJIEHUS OIbITa 4

BOHpOCBI " 3aJaHuA

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

B xummnueckuii crakad gHanenre 20 Mit

ConocTaBbT¢ HHTCHCHBHOCTH OKpacCKu




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 opraHuveckux BemecTB. JlaGopatopHas pabora

"[IpeBpalieHust OpraHUuYECKUX BEIECTB IIPU HarpeBaHuu"

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 ENTh TUIAHUPYEMOTO KCIIEPUMEHTA
0) oOBsCHUTE, K KAKOMY KJIACCy OPraHMYECKUX BEIIECTB OTHOCUTCS ITUJICH; B)

O6’b}ICHI/ITC, KaKuMH XUMHUYCCKUMH CBOMCTBaMH O6Jla,Z[aIOT BCIICCTBA

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

HCIIONB3YIOTCS;
I') OOBSICHUTE, KAK MOXKHO TIOJTYYUTh BEIIECTBA JAHHOTO KJIacca COSTMHEHUN B
1a00paTOPHBIX YCIOBUSX;

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



€) TEePEeUUCIUTE OCHOBHBIE ACHEKThl COONIOACHUS TEXHUKH Oe3omacHocTH mpu pabdorte ¢ JIBXK
(3TUIOBBIM  CHHPT), AarpecCUBHBIMU peareHTaMHu (KOHIIEHTPUPOBAaHHAsi 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

AJITOPUTM IIPOBEICHHUS OIbITa | Bomnpocs! u 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 NPOGHMPKY HATUTE 2-3 MIT STHIOBOTO OTHOCATCS 3TH Tiporiecchl? Kak HazpiBaroTCs?

CIIMPTa U OCTOPOIKHO JI00aBUTH 6-9 M 3. Kak mensieTcs okpacka pacTBOpOB?
KOHILIEHTPHPOBAHHOI CepHOM KHCI0ThL. 3aTem | 1109€MY?

BCBINIaTh HEMHOT'O ITPOKAJIEHHOTO MecKa (IECOK 4. KaknM 1iamMeHeM roput STuiieH?
FIIM MEJIKHE KYCOYKH MeM3bl BBOISAT [us Toro, | 11odemy?

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)




Br; K‘M‘()‘

-

1.2.  OcTOpOXHO, pABHOMEPHO HArPETh
CMECh.

1.3. B mpyryto npoOupky HajenTe 2-3 mi
pa30aBJIEHHOTO pacTBOpa MepMaHraHaTa
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
BBIJICJISTFOLIIUICS Ta3.

1.5. BbIHYTH ra300TBOAHYIO TPYOKY U3
pacTBOpa M MOBEPHYTH €€ OTBEPCTHEM

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

C;H;OH (3TKJIO‘
BBIH CIIMPT)

H,SO,

O6paboTKka pe3ynbTaTOB:



1. TIpoananu3upoBaTh COOTBETCTBHE MOJIYUYECHHBIX PE3YIBTATOB CIIOCOOAM
MOJIyYEHUsl HENPEIEIbHbBIX YIIEBOIOPOAOB psiia dTHIeHa (akeHoB). CenaTb COOTBETCTBYIOUIHI BHIBO/.
2. CdhopmyaupoBarh BEIBOJI O (PH3HKO-XUMHYECKUX CBOWCTBAX STHIICHA.

3. CdopmynupoBars BEIBOJ O CITOco0ax 0OHAPYKEHHsI STHIIEHA.

Pa3gen 7. CTpoenue u cBoiicTBa opranm4eckux BemecTs. JlaboparopHas padora " CBoiicTBa
CIupTOB "

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

Hassanue TeMEbl

Pesynbrar 00yueHus
XUMHUYECKUX CBOMCTB OPraHUYECKUX

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- 3-3THITEKCAHOIA-2

8. Hanumure Bce M30MephI TekcaHona-5
[IpoBenenue onbITOB

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

STUJIOBBIA CITIUPT

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 BEIIECTB MepeMelaiiTe. Hanummre ypaBHEHUE peaxkuuu
OKHCIICHHSI 3TaHOJIA.
AJITOPUTM TIPOBEICHUS OTbITA 3 Bomnpocs! u 3aganus
OnbIT 3.  KommiekcoodpazoBanue
MHOT0ATOMHBIX CHHPTOB
B mpobupky nHaneiite 3 wmim pactBopa | UTo Bbl Habmogaere?
NaOH u 1 mn pactBopa CuSOs, momyderHsrii | Pe3yabTar cpaBuure.
OCalloK pasjenuTe Ha TpU 4acTH. Jlo0aBbTe K B kakoit  mpobupke PacTBOpHIICA
ocanky mo | M B omHy mpobmpky Bomsr, B | [O-1y0oit ocanox Cu(OH)z?
Npyryio TémHo-cunui LBET pactBopa B
- 3TaHoNa, B TpETbIO — rHueputa. Coaepikumoe | POOMPKE € KaKUM BeIecTBOM?
MPOOUPOK SHEPTMYHO BCTPAXHUTE. . Hanuuiure ypaBHCHHC peakiuu

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

O6paboTKa pe3ynbTaTOB:




1. [Ipoananu3upoBaTh NOJyYEHHBIE PE3YIBTATHI.

2. CdhopmynupoBaTh BBIBOJ O (PU3UKO-XUMUIECKIX CBOMCTBAX CITUPTOB
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

OO01me KOMITIETEHIINN OK 01 OK4

Bormpocs! muist nonycka k 1abopatopHoii padbore

1). Kakue BemiecTBa Ha3pIBatOT KAPOOHOBBIMH KUCIOTaMU?
2. HanuimmTe CTpYKTypHbIE (JOPMYIIbI CIEAYIOMHUX KUCIIOT:
a) 2-3Tui0yTaHoBask KUCIIOTA, 0) 2,2-TMMEeTHUIITPOIIOHOBAS KMCIIOTA B)2-
METHJI-3-TIPONniI-3-3THIIT€KCaHOBast KMCIIOTa.
3. Hanumure ypaBHEHHE 3IEKTPOIUTHIECKON UCCOLMAIMM YKCYCHOM KHCIIOTBI.
4, Ot 4ero 3aBUCHT PACTBOPUMOCTH KaPOOHOBBIX KUCIIOT?
IIpoBeneHue onbITOB

O6opyoBaHue U 1MOCyAa PEaKTHUBBI

CTeKkJIIHHbIE TPOOUPKU OeH30liHas KUCI0Ta

CIIMPTOBKA YkcycHas Kuciora

nepKaTelb pactBop QeHondTanenHa
CTCKJISTHHBIE TTAJI0UKa, MarHui

MpoOKa ¢ ra300TBOJHON TPYOKOit pactBop ruapokcua Hatpus (NaOH),
nepkare PactBop okcuaa memu (11),
CIIUPTOBKA pacTBop cynbdaTa Meau

CTaKaH BOJIA

AJITCOPUTM MIPOBEJICHUS OnbITa | Bonpocsl 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  KHCJIOTHI,
CIIUPTOB?

[TOJIYYEHHBIN pacTBOP MEpEMEIIanTe.
YUTO MpOUCXOAUT NPHU HArPEBAHUU U

B npyryro npobupky HanenTte 2 Mi




BOJIBI ¥ 100aBbTE HEMHOI'O0 O€H30HHOI KHCIIOTHI,
coaepkumoe  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. B3anMoaeiicTBue YKCYCHOM KHCJIOTHI €
MeTa/NIaMHU

B mpoOupky HaneiiTe 2 M YKCYCHOM
KHCIIOTHI U J00aBbTE HEMHOTO METaJNINYECKOTO
MarHus, 3aKpoWTe MpPOOKOH ¢  TIpsAMOMt
ra300TBOJIHON TPYOKONA.

ITogoXruTe BHIAEIISIONINAICS Ta3.

Yro BrI HaOm0ogaeTe? Kakoii ras
BBIIEIISIETCA?

Hanumure YpaBHCHHUA pCaKIIUU.

AJITCOPUTM TIPOBEJICHUS OMbITA 3

BOHpOCLI H 3adaHuA

OmnbiT 3. B3aumojaeiicTBue yKCycHOM
KHCJI0THI ¢ okcuaom meau (11)

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

TTAMEHH CITUPTOBKH.

Yro Bel HAOMOHaeTe? OTMETHTE
U3MEHEHUE I[BETA.

Hanmmnre ypaBHeHHE peakuu.

AJNTOpUTM IIPOBEJEHUS ONBITA 3

BOHpOCLI " 3aJlaHUA

OnbiT 4. B3anmoeilicTBue YKCYCHOM
KHMCJIOTHI C THIPOKCHAAMM

B npobupky nHaneiite 2 - 3 mi pactBopa
THIPOKCUAA HATpUs, J00aBbTe 2  Karulud
(denondranenna u npuneiTte 2
- 3 MJI YKCYCHOM KHCITOTHI.

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

K momyueHHOMY romyOoMmy OCajKy NpHIIeHTe
YKCYCHYIO KHCIIOTY.

Yro BBl HAOMOHAETE?
[Touemy u3MeHSIETCS LIBET PaCTBOPOB?

Hanmmnre ypaBHeHHE peakuu.

O6paboTKa pe3ynbTaTOB:

1. Ipoananu3upoBaTh MOTy4EHHBIE PE3YIBTATEL




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

3. Chopmynupyiite BBIBO/I

OpPraHu4Y€CKUX KUCIIOT.

o0mmx  cBOMCTBax

MHHEPAIBbHBIX n

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

HazBaunue teMbl

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

HpOPI3BO,HCTBCHHOfI JACATCIIbHOCTH YCJIOBEKa»

Pesynbrar 00yueHus

I/ICCJ'IC,Z[OBB.TB Ka4YCCTBCHHBIC PCAKIIMHU
OpTraHU4YCCKUX COG[[I/IHGHI/II;'I OTACIBbHBIX KJIACCOB

OO0111Ee KOMIIETEHIINU

OK 01 OK4

Bompocsr qist nomycka k naboparopHoit pabote

1. Kaxkue BemecTsa Ha3bIBAIOT KUPaMU?

2. Knaccugukanus skupos.

3 Kakwue BeliecTBa Ha3bIBalOT caxapaMu?

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

IIpoBeneHue ONbITOB

OO6opynoBaHue U ToCyaa

PEaKTUBBI

CTeKJIIHHbIE TPOOUPKHU

OeH30IiHAasa KMUCI0Ta

CIIMPTOBKaA

VYkcycHas kuciora

nepKaTesb

pacTBop peHondranenHa

CTCKJIAHHBIC ITaJIOYKa,

Mar"Hum

npoOKa ¢ Ta300TBOIHOM TPYOKOH

pactBop ruapokcuna Harpus (NaOH),

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

IATITOPUTM NIPOBENIEHUS OMbITa 1

BOHpOCLI " 3aJaHUA

OnbiT 1. Onpenesienue
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. Boccranosienne Cu(OH)2
rJIIOK0301 B LIEJI0YHOM cpeje.

B npoOupky momectutre 1 mMi pactBopa
CuSO4 u 2 mn pactBopa NaOH. IlomyuenHsrii
0CaJIOK DHEPrMYHO BCTpsAXHHTE. BHecute B
MpoOUpKy 1 MJI pacTBOpa TITHOKO3HI.

[IpoOGupky crerka Harpeiite B IUITaMEHHU
CHUPTOBKHU IO U3MEHECHUS

IBCTA, ACprKa €€ HAKIIOHHO

Yro BbI HaOMOaETE?
Kaxoit iBetT obpa3oBasierocst ocajaka?

Hanwnmmre YpaBHCHUA PCaKIIHUU.

Yro BbI Habo1aeTe rnociue
HarpeBaHus’?
Hanummre YpaBHEHUS peakiun

okucienus rioko3sl CU(OH).

AJNTOpUTM IIPOBEJEHUS ONbITa 3

BOHpOCLI " 3aJlaHUA

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 0 €ro  pacTBOpEHHUS. K
MPO3pavyHOMY aMMHAa4YHOMY  pPacTBOPY
Ag20 mobaBbTe 2 M1 3 %-TO pacTBOpa
TJTIOKO3bI W Harpeire CMECh o

KHUIICHWA Ha CITUPTOBKE.

Yo BEI HAOIOHAETE?

Yro o0pa3oBanoch Ha CTEHKax
poOupKu?
Hanummure ypaBHEHHUE peakuuu

cepeOpsIHOTO 3epKaia JJIs 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 Hanumure ypaBHEHHE peakiyiH.

O06paboTKa pe3ynbTaTOB:
[Ipoananu3upoBaTh NOTYyYEHHBIC PE3YIbTATHI.
Cdhopmynupyiite BBIBOI 0 PU3HKO-XMMUYECKHX CBOHCTBAX JKUPOB.
Cdhopmynupyiite BEIBOI 0 PU3NKO-XUMHUYECKUX YTIICBOJIOB.

Chopmynupyiite BEIBOJ O KAUECTBEHHBIX PEAKIUSAX KUAKUX KUPOB.

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

7

Cdopmynupyiite BEIBOJ O KAUECTBEHHOM peakluu Kpaxmaia.

4.1. Ouenounblie cpeacTBa pyGeKHOI0 (TEeMATHYECKOI0) KOHTPOJIS 110
AUCHHILIMHE « XHMMA»
PyOexHbIif (TEeMaTUYECKHI) KOHTPOJb IO IUCIHHIUIMHE «XUMHS» TMPOBOIUTCS B (dopMme
KOHTPOJIbHBIX pabOT MO pa3jienaM OCHOBHOIO MOAYJISI HA OTJIENbHBIX 3aHATHUSX, KEMCOB.
4.3.1 KouTpoJibHble padoThl

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

KonTponbHas paboTta coaep uT YyeThipe BUAA 3a/IlaHUH:

1. 3agaum Ha cocraBiieHHEe XHUMHUYECKHX (DOPMYIT JBYXaTOMHBIX COCAMHCHHH MO HX
Ha3BaHUIO.

2. 3amauu Ha COCTABJICHUE YPABHEHWH PEaKIMil: COCIUHEHHS, 3aMEIICHHs, Pa3JIOKCHUS,
oOMeHa M peaklMil ¢ ydyacTHeM KOMIIJIEKCHBIX COEIMHEHUI; OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii.

3. 3ajaHus HA COCTaBICHHEC MOJICKYJSIPHBIX M HOHHBIX PEAKIMid THAPOJU3a COJICH,
YCTaHOBJICHUE U3MEHEHMS KUCIOTHOCTH CPEJBI.

4, 3amaunm Ha pacyeT KOJMYECTBEHHBIX XapPAKTEPUCTHK IO YPABHEHUSIM XHUMHUYECKUX
peaxkuuii: MacCoBOM MJIM 0ObEMHOM A0 BBIX0/1a POIYKTa PEAKIIUU COETMHEHU S OT TEOPETUUECKH
BO3MO’KHOT'0; 00BEMHBIX OTHOIIEHUH ra30B; KOJMYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB
U MPOJYKTOB peakiuu; Macchl (00beM, KOIMUECTBO BEUIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJHO U3
BEILECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MaCCOBOU OJIEH PACTBOPEHHOI'O BEIIIECTBA.

1 BapuanT 2BapuaHT
1.  [lonummure ypaBHEHHUs, ypaBHsSMTE, COCTaBbTE IOJHbIE M COKpAIllEHHbIE MOHHBIE
YpaBHEHHS.

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



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

Zn Brz + H2S03 = Mn Cl; + KOH =
2. JlomumwMre ypaBHEHUS M ONPEACITUTE XapAKTEPUCTUKU KaXkKI0M XUMHUUECKON PEeaKIInu.
Na+ Oz = Li+ O, =
As+ O, = Se+02=
3. IlpocraBbTe CTEICHU OKHCIICHHUS DJIEMEHTOB B CIICIYIOIIUX COSMHEHUSIX.
Bi20s, Ga203, CClg, HMNO4 FeO, PbO,, PCls, HclO4, H2Cr207,
H2CrOg4, SnSo. XeF4
4.  Omnpexpenurte THI XMMUYECKOH CBSI3M B JAHHBIX BEIIECTBAX, JOKAKUTE ITO 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, BaSOg4, O3,
Ss, SOs. 1,07.
5. PaccraBpTe KO GUIMEHTHI, ONPEICTUTE TUI PEAKIIUH:
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 KXKI0T0 1eMenTa BBeniectse 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, BeIYHCINTE KOJIUYECTBO BELIECTBA
M€, €CJIM B peakiuio ¢ xyuopuaoM meau (I1) Bcrynmno 480 rmarausi.
8. CocTaBuTh ypaBHEHHUE U ONMPENETUTH THI PEAKIUH
A) cynbdat Oapust + cepHas KHCIOTa b) consnas xucnora + kapOoHaT
KaJbLus

Pa3znesn 4. CrpoeHune M CBOMCTBAa HeopraHmveckux BemecTB. KoHrponbHasa padora

«CBoiicTBa HEOPraHu4eCKUX BEIICCTB»

KonTtponbHast paboTa coAep XKUT TpU BUJIA 33/1aHUIL:

1. 3agaum Ha pacder MaccoBO# oM (MacChl) XUMHYECKOTO 3JeMeHTa (COCTUHEHUS) B

MOJIeKYJe (CMECH).

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

HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KIIACCOB: OIIPECACICHUC KJIACCa HCOPraHUYCCKUX BCHICCTB,

Ha3bIBATb HCOPTAaHUYCCKUC COCAUHCHUA I10 MC)KI[yH&pOI[HOﬁ n TpHBI/IaHBHOﬁ HOMCHKIJIATypEC IO

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(bOTCpHLIX



TUIPOKCHUI0B, HEOPTAaHUYECKUX COJIEH, XapaKTepU3YIOIUX UX CBOMCTBA U CIIOCOOBI MOTYYEHHUS.

1. YcranoBuTe, K KaKOMY KIIACCy/TPYIIIE OTHOCSTCS HEOPraHMYECKHE BEeUIecTBa, (popMyIisl
koTopbix ykazanbl CoO, HNO3, LIOH, H2S203 HazoBuTe coeTMHEHMS 10 MEK/YHAPOIHOMN 1

TPUBHUAIBHON HOMEHKJIATYpE.

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

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

VYka3aTb Ha3BaHUs NPOAYKTOB PEAKIIHH.
4. PaccraBbTe KO()(HUIIMEHTHI B IPUBEICHHBIX HIDKE CXeMaxX XUMHUECKUX peakiuii. JlaiTe

XAPaAKTCPUCTHUKY K&)KI[Oﬁ N3 YCTBIPCX XUMHNYCCKUX peaKHI/Iﬁ C TOYKH 3pCHUA pa3JINIHBIX

Kiaccuukanui.
a. o+ N2 — NH31+Q
6. AL + FeoO3 — ALOs+Fe + QB.
CaCO3 — CaO + CO21 - 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) 3aMEILEHUS, KATAIUTHYECKON, SK30TEPMUUECKOMN

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

6. Berunciaute MaccoByro 1010 cepedpa B okcujie cepedpa (Ag20)

Pa3nen 7. CTpoeHue u cBOiicTBa OPraHNYecKMX BelllecTB.
KonTpoubHnas pabora «CTpoeHne u CBOHCTBA OPraHMYeCKHUX BEIeCTB)

I[To nToram uzyuenus paszzaena 7 odydarouirecs OyIyT CIOCOOHBI:

= OIIPECAcCiATh MPUHAJICIKHOCTD BCIICCTB K pa3InIHbIM Kj1acCaM

OpraHU4YCCKUX COCHHHCHHﬁ; TOMOJIOTH U U30MCPHBI;
= Ha3bIBaTbh U3YYCHHLIC BCUICCTBA 1O ((TpHBHMLHOﬁ» nin MC)KﬂYHapOl[HOﬁ

HOMCHKIJIATYypE€;

= XapaKTCpUu3oBaTb CTPOCHUC n XHUMHWYCCKUC CBOMCTBaA HN3YUCHHBIX

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




CTPOCHHUS;

- IHIPOBOJUTH BBIYHCIICHUSA 10 XUMHUYCCKUM (bOpMy.]'IaM N YpaBHCHUSAM.

Tematuueckuii KOHTPOJIb OCYIIECTBISAETCS MeTo oM TecTupoBanus (1) wiu B hopme

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

1.

Bemwecrso, COCTaB  KOTOPOIO  BBIPAXKEH  MOJICKYJIIPHOMN dopmynoii

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)

OyTraHoOmI-2 b) mnenranon-2
B) 2-merunOyranon-4 r) 3-meTuinOyTanon-1

BemectBo, umeromee popmyny CH2=CH2 Ha3biBaercs:

TOJTYOJI
STHIICH
TIIMLEPUH
MIPOIIaHOI
BemecTBo, Ha3BaHKUE KOTOPOTO MPOMHOHOBAS KUCIIOTA, UMeeT (hopMyIry:
C2HsOH
(CM2NH
CH3-CH>-COOH
C3HyOH
Jnis ankaHOB XapaKTepHa PeaKus:
npucoenuaenus Ho
XJIODUPOBAHMSI HA CBETY
obecupeunBanus pactsopa KMnO4
MOJIUMEPHU3aALIH
Meranou pearupyer c:
HaTpUEM
BOJIOU
BOJIOPOJIOM
METaHOM
VYKcycHast KHCITOTa BCTYIIAET B PEAKIIHIO C:
AgNO3
NaCl

C3Hs,



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 xummnaeckoit peakiuu C2H6+CI2AC2HS5CI+HCI sBnsiercst:
peakiuen 3aMereHus, IpoTeKaroIel 10 paAuKaaIbHOMY MEXaHU3MY
peaxkuuei NpucoeIMHeHus, IPOTEKAIOIIEH 110 paAuKaIbHOMY MEXaHU3MY
peakuuel 3aMelIeHns, IPOTEKaoLEe 10 MOHHOMY MEXaHU3My

peakuuel IprucoeIMHEHus, IPOTEKAOLIEeH 10 HOHHOMY MEXaHU3MY

B peakuuto «cepeOpsHOro 3epkaia» (C aMMHUAaYHbIM pacTBOPOM OKcHJia cepedpa)
BCTYIAET:

3TaHOJ

IJII0KO03a

TIIMLEpUH

Kpaxmail

YcTaHOBUTE COOTBETCTBUE MEXKIY Ha3BaHUEM BELIECTBA U KJIACCOM (TpYyMIION)

OpPraHMYECKUX COEANHEHUMN, K KOTOPOMY(-0i) OHO IPUHAJIEHKHUT.

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 KUCIOTHI
4) apOMAaTHYECKUE YTIICBOOPO/IbI
5) HETPEe/ICIbHbBIC YTIICBOAOPOIbI
6) npeielibHbIC YIIICBOIOPOIbI
12. B cxeme npeBpalieHui

15000C KaT +Br>



CH4 X1 OeH3oa X2 BelecTBaMu
X1 1 X2 COOTBETCTBEHHO SIBIISTIOTCS:
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% Bogopoaa. OTHOCUTENbHAS IUIOTHOCTHh IMApPOB 3TOTO BEIIECTBA IO

BOJOpOAY paBHa 16.

1) CH30OH

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

4) 11,21



III. OINHUCAHHUE OPrAHM3AIMU OLNEHUBAHHUA W [PABUJ OINPEJAEJEHUSA
PE3YJIBTATOB OHEHUBAHMUS.

YpoBeHb TOATOTOBKU OOYYAIOIIMXCS MO Y4eOHOH JMCIMIUIMHE OIIEHUBACTCS B Oayuiax: «5» («OTIHMUHO»), «4»
(«xopotioy), «3» («yIOBIECTBOPUTEIBHOY), «2» («HEYIOBICTBOPUTEIHHOY) .

Onenka «omauuno» - OOydYaIOUIMICS TOKa3bIBaCT IOJIHBIE W TIyOOKHE 3HAaHUS MPOTrPAMMHOIO
MaTepuaia, JOTHYHO U apryMEHTUPOBAHO OTBEUAeT Ha MOCTaBJICHHBIN BOMPOC, a TAKXKE JOIMOJHUTEIbHbBIE
BOIIPOCHI, MMOKA3bIBAECT BBHICOKUH YPOBEHb TEOPETUUYECCKUX 3HAHUWH. [IpakTHUecKyr0 4acTh BBHITIOJNHSET Ha
100%.

Onenka «xopowioy» - OOydYalONIMICS MOKa3bIBaeT TIyOOKHE 3HAHUS MPOTPAMMHOTO Marepuania,
IrPaMOTHO €ro H3jaraeT, JOCTaTOYHO TMOJHO OTBEYAeT Ha IOCTaBJICHHBIM BOMPOC M JOMOJHUTEIbHBIC
BOMPOCHI, yMeno (opMynupyeT BbIBOABI. B ToXe Bpems HpH OTBETE JOMYCKAET HECYIIECTBEHHBIC
norpemHocTy. [IpakTudeckyro yacte BoinosHseT Ha 90%-80%.

OneHka «ydosiemseopumensHo» - 00y4arOIUNACS TTOKA3bIBACT JOCTATOYHBIC, HO HE TIIyOOKHE 3HAHUS
MPOrpaMMHOTO MaTepHualia; IpU OTBETE€ HE JIOMYyCKaeT TIpyObIX OLIMOOK WM MPOTUBOPEYHH, OJHAKO B
(bopMyITHPOBAHUH OTBETA OTCYTCTBYET JOJDKHAS CBA3b MEXKYy aHAIN30M, apryMeHTanuel 1 BeiBogamu. Jlis
MOJIyYEHUsl NPABUIILHOTO OTBETa TpeOyeTcs YTOUHsIoIME BONMPOChl. [IpakTH4ecKyto 4acTh BBIIOJTHSET Ha
70%-60%.

Ouenka «HeydogremseopumenvbHoy - OOYYAIOUIUICS  TMOKA3bIBAE€T HEAOCTATOYHBbIC 3HAHUS
MPOrpaMMHOTO MaTepuaa, He COCOOEH apryMEHTHPOBAHO U MOCIIEIOBATEIFHO €r0 U3JIaraTh, JOMYCKaeTCs
rpyObie OIMOKY B OTBETAX, HEMPABWILHO OTBEYAET Ha ITOCTABJICHHBINA BOTIPOC HITH 3aTPYIHSIETCS C OTBETOM.
[IpakTideckyro 4acThb BbITIONHSAET HAa MeHee 50%.

Hughgepenyuposannvlii 3auem NPOBOJUTCS B TIEPUO]T SK3aMEHAITMOHHOW CECCUH,
YCTaHOBJICHHOM KaJleH/IapHbIM y4eOHbBIM TpauKkoM, B pe3ysibTaTe KOTOPOTro MpernojaBaTesieM
BBICTABJISIETCS. UTOTOBAsI OIICHKA B COOTBETCTBUY C TIPABUJIAMHU OTIPEICIICHUS PE3yJIbTaTOB
OLICHUBAHHSI.



