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1. OBLIAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI

OBIIEOBPA3OBATEJIbHON YYEBHOM JUCHUIIINHBI «XUMHUS»

1.1 MecT0 JUCHUIUIMHBI B  CTPYKType OCHOBHOH  Npo¢ecCHOHATBLHOM
o0pa3oBaTe/ibHOII NMPOrpaMMBbI
O61eoOpa3oBaTenbHas yueOHas TUCHUIUIMHA «XUMUS» U3ydaeTcsa 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

TpynoeMkocTh 0011€00pa3oBaTeIbHON y4eOHON NHUCHUIUIMHBI «XUMUS» Ha 0a30BOM
YpOBHE cocTaBisieT 82 vaca, U3 KOTOPhIX 76 yaca - 0a30BbIi MOIy/b (6 pa3aenioB) U 4acos - 4
npukiIagHo monyib (1 pasmen), BKIIOYAIOUIMI MPaKTHUKO-OPHUEHTUPOBAHHOE COJEp)KaHUE
KOHKPETHOU NPO(eCCUU WITN CIICIIHATLHOCTH.

1.2. ean u 3aga4u JMCUMILUIMHBI — TPEOOBAHMS K Pe3y/JIbTAaTaM OCBOEHHUSA
JUCIHUILINHDI
1.2.1. Heysu 1 32124 JTUCHUILIHHDBI

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

3agauu AMCHHUILINHBL:

1) chopmupoBaTh MOHWMAHHE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHYECKUX IPOIECCOB M
ABJICHUM B OKPYXKAWIIEW cpeae, LEJNOCTHOM HaydyHOM KApTHUHBI MHUpPA, B3aWMOCBSI3U H
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HayK;
2) pa3sBUTh yMEHHs COCTaBIATH (DOPMYJII HEOPraHWYECKHX M  OPTaHUYECKHX BEIIECTB,
YpaBHEHMsI XUMHUYECKUX pEaKLUui, OOBSICHATh WX CMBICI, WHTEPHPETUPOBATH PE3yJIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,
3) cdopmMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX XUMUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM C COOJNIIOJIeHMeM TMpaBWil 0€30MacHOro oOOpalleHusi C BEIEeCTBAMU H
1a0opaTOpHBIM 000pPYIOBAHUEM;
4)pa3BUTh YMEHUSI UCTIOJIF30BAaTh HH()OPMALIMIO XUMUYECKOTO XapaKkTepa M3

Pa3IMYHbIX HCTOUYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3MPOBATH TIOCIEJACTBUS CBOEH JCATEIHHOCTU
XUMUYECKUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;

n

6) chopMHpPOBATh MOHUMAHUE 3HAYMMOCTH JOCTIKCHUN XUMHUYECKOW HAYKU U TEXHOJOTHUU ISt

Pa3BUTHS COLMATILHON U TPOU3BOJCTBEHHOU cep.



1.3.1. Inanupyembie pe3yIbTaThl 0CBOEHHS 001e00Pa30BATEIbHOI JUCHHILIMHLI B cooTBeTcTBHH ¢ ®T'OC CIIO 1 Ha

ocHoBe ®I'OC COO
Kon n
HAUMEHOBHE I[InanupyemMble pe3yJbTaThbl 0CBOEHHS
$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
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYZy, OCO3HaHUE IEHHOCTH MacTepCTBa,
TPYIOIIO0HE;
- TOTOBHOCTbH K aKTUBHOM JEATEIBHOCTH TEXHOJOTHUECKON U
COIIMAJIbHOW HANPABJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIILHO BBIITOJHATH TAKyIO
IEATebHOCTD;
- UHTEpPEC K pa3InuHbIM chepam npodeccuoHaIBHON
NesITeIbHOCTH,

OBnazieHne yHUBEPCAIbHBIMU y4E€OHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

a) 0a30BbIe JIOrMYECKHE TeHCTBHS:
- CaMOCTOSTEIBHO (POPMYIIMPOBATH U aKTYaJIM3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIICCTBECHHBINA MPU3HAK WJIK OCHOBAHUS
JUIS CpaBHEHMsI, KJIacCU(UKAIUU U 0000IIEeHUS;
- ONpPEAeIATH NN AeATSILHOCTH, 33]]aBaTh MapaMeTpPhl ’
KPUTEPHUN WX JOCTHKCHUS;
BBISIBJISATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B

pacCMaTprUBACMBIX SABJICHUAX,

BKJIIOYAET: OCHOBOTIOJIATAIOIINE TIOHATHS (XUMUYECKUI
AIIEMEHT, aTOM, 3JICKTPOHHAs 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,
U30MEpbl, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH,
YTI€BOJIOPOAbI, KUCIOPO- U a30TCOAEpIKaIINe
COEJIMHEHUS], OMOJIOrMYECKH aKTHBHBIE BEIIECTBA
(yrneBoapl, )KUpPbI, OETIKK), MOHOMED, TMOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COEINHEHMS,
KPUCTAJUTNYECKasl PEIIeTKA, THITH XHMUYECKIX
peakunii(OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIE, IK30-1
SHIO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
JIEKTPOIMUTHI,HEIIEKTPOIUTHI, HIEKTPOITUTHIECKAS
JUCCOLMAIUS, OKHCIIUTENb,BOCCTAHOBUTENb, 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 AeHCTBUS:

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

- BBIABJISITH IPUUUHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJlM3upOBaTh 33/1a4y, BEIIBUTATh TUIIOTE3Y €€ PeleHus,
HAXOJIUTh apPIYMEHTHI JJIS OKa3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPbl 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 KU3HEACITEIBHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbBIX 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. bytiepoBa, Teopusi JIEKTPOJTUTUYECKOM
aucconmanuy, nepuonuueckuii 3akon .M. Menneneesa,
3aKOH COXPaHEeHMsI MaCcChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BIK XUMUH, (DAKTOIOTHIECKUE
CBEZICHMSI O CBOMCTBAX, COCTaBE, MOTYYCHUH U
0€3011aCHOM HCITIOJIb30BaHUH BAKHEUIIINX
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOHN EATEIIbHOCTH YeTIOBEKa;

- YMETh BBIABIIATH XapaKTepHbIe IPU3HAKU U U
B3aUMOCBS3b U3YYCHHBIX MIOHATHH, IPUMEHSATH
COOTBETCTBYIOIINE TTOHATHUS [IPH OMUCAHUH CTPOCHUS U
CBOWCTB B3aUMOCBSI3b N3yUEHHBIX MMOHATUH, TPUMEHSTh
COOTBETCTBYIOIIME TOHATHUS [IPH OMUCAHUH CTPOCHUS U
CBOWCTB HEOPTAaHWYECKHUX M OPTaHWYECKHUX BEIECTB U UX
MPEBPAICHUI; BBISBISATH B3aUMOCBS3b XUMUUECKUX
3HAaHUH C OHATHSAMH U TIPEICTABICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCIIOJIb30BaTh HANMEHOBAHUS XUMHUIECKUX
COEMHEHUI MEXTyHapOJHOT'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, HETAIICHAasi W3BECTh, MUTHEBAs COAA M

JPYTHX), COCTABIATH (POPMYJIbI HEOPTaHUYECKUX U




OPraHMYECKHUX  BEIIECTB, YPAaBHEHHUA  XUMHUYECKUX
peakiuii, OOBSICHATH MX CMBICJI; IOJATBEPXKAATh
XapakTepHble  XMMHMYECKHE CBOMCTBA  BEUICCTB
COOTBETCTBYIOIIMMHU  DKCIEPUMEHTAMU U  3allUCSAMU
YpaBHEHUN XMMHUUYECKUX PEAKLIU;

-yMETh YCTAHABJIMBATH IPUHAIJICKHOCTh HN3YUEHHBIX
HEOPraHMYECKUX W OPraHMYeCKMX  BEIUECTB K
ONpEIEICHHbIM KJlacCaM M TIpyNIaM COCAVHEHUH,
XapaKTepu30BaTh HX COCTaB M BAKHEHIINE CBOWCTBA;
ONpeAEATh BUAbl XUMUYECKUX CBsA3€H (KOBaJEHTHasd,
MOHHAas1, MeTaJUIMYeCKas,  BOJOPOIHAs), TUIIbI
KPHUCTAJUTMYECKUX PEIIETOK BEUIECTB; KJIacCu()UIIUPOBATh
XUMHUYECKHE PEAKIINY;

- c¢hopMUPOBATh MPEICTABICHHS: O XUMHUECKON
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTHHbI MUPA,
POJIM XUMUU B TO3HAHUHU SIBJICHUN IPUPOJIBI, B
(OpMHUPOBAHUHN MBIIIICHUS U KYJIbTYpPbI JUYHOCTH, €€
(yHKIMOHATLHON TPAMOTHOCTH, HEOOXOJUMOH IS
peLIeHNs IPAKTUYECKUX 3a1a4 U 3KOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOIHOMU Cpelie;

-yMETb MIPOBOJIUTH pacueThl 10 XUMUYECKUM (OopMyJiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKIUN C UCTIOIb30BaHUEM
(u3NYEeCKUX BETMYNH, XapaKTEPU3YIOIINX BEIeCTBAa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS IS
MIPUHATHS pELICHUH B

KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBSI3aHHBIX 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 B3aUMOACUCTBUSA
MEXy JIFOJIbMU U IIO3HAHMS MAPA; OCO3HAHUE LICHHOCTH
Hay4YHOU J€ATEIbHOCTH TOTOBHOCTb OCYILIECTBIIATH
IIPOEKTHYIO U MCCIIEA0BATEIbCKYIO 1EATEIbHOCTD
UHIUBUAYAJIBHO U B TPYIIIE

OgByajeHne yHHMBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMHU NeHCTBUAMM:

B) paboTa ¢ undgopmanmeii:

- BIQJETh HABBIKAMM  IIOJy4yeHHMs HUHPOpMALUU U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYILECTBISATh
IIOMCK, AQH&JIW3, CHUCTEMAaTU3alMI0 U  HHTEPIPETALMIO
nHGOpPMAIUY Pa3IMYHBIX BUJOB U ()OPM TPEICTABICHUS

- co3JaBaTh TEKCThl B pa3IMyYHBIX (QopMarax € ydeToM
Ha3HauyeHUs MH(POpPMalMK M LEJIeBOM ayAUTOpUH, BHIOMpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyalIHU3alliH;

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

- UCMOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peIICHUN

KOTHUTHBHBIX, KOMMYHHKATUBHBIX U

OpraHM3aIMOHHBIX 3aj1a4 ¢ COOJII0/IEHnEM TpeOoBaHM
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHns, TPAaBOBBIX U ITHIECKUX HOPM,

HOPM MH(OPMAIIMOHHOMN

0€30ITacHOCTH;

BJIAZICTh HABBIKAMU PACIIO3HABAHUA U 3allUThI I/IH(?I)OpMaI_[I/II/I,
MH(pOPMAIIMOHHOM 6€301aCHOCTH JIMYHOCTH

- YMETh IJIAHUPOBATH U BBIINOIHITh XUMUYECKUN
9KCHEPUMEHT (IPEBPALEHUs] OPraHUYECKUX BELIECTB IIpU
HarpeBaHuu, MOJIyYEHUE STUIICHA U U3YUYEHUE €T
CBOWCTB, KAUECTBEHHBIE PEAKLIUU HA AJIbJIETUbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; A€HaTypaLus OeIKOB IIpU
HarpeBaHuU, LIBETHbIC peaKUH OCJIKOB; IPOBOJUTH
peaKI HOHHOTO 0OMEHa, OTIPENIeNATh CPEAY BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha CyabdaT-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHS;
pelaTh SKCIEePUMEHTAIbHbBIE 33/1a41 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
(hopMyIMpOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

- yYMETh aHaIU3UpPOBATh XHUMHYECKYI0 HH(OPMAIHIO,
HOJIY4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpOopManuu, ceTb IHTEepHET U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJJaMU HAYYHOT'O TO3HAHUS
BEIIIECTB U XMMHUYECKHX sIBIEeHUH (HabtoaeHue,
H3MEpEeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE); YMETh
IPOBOJUTH PacyeThl 10 XUMUUYECKUM (popMynam U
YPaBHEHUSIM XUMUYECKUX PEaKIUil C UCII0JIb30BAHUEM
(bU3NYECKUX BETMUNH, XapaKTePU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa HOPMaJIbHbIE
YCJIOBHS) Ta30B, KOJMUYECTBA BEIIECTBA; CII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS /ISl 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 LM COBMECTHOM EATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEHCTBUS 10 €€
JOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBHM, paclpeleisaTh
POJIU C YUETOM MHEHHI YYaCTHUKOB 00CYKIaTh pPe3yIbTaThl
COBMECTHOH padoThI;

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

- YMETb IJIAHUPOBATh U BBIMOJIHATh XUMUYECKUNA
AKCTIIEPUMEHT (IIPEBPAIICHUS OPraHUYECKUX BEIICCTB
MpU HArPEBAHUU, MOJYyYECHUE STUIICHA 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, KAaUECTBEHHBIC pEaKIMU Ha Cyabdar-,
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

pe3yabTaThl XUMUUECKOTO SKCIIEpUMEHTa B hopme
3aMMcy ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U
(hopMyJIMpPOBATh 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
OIINOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOTO
YeJI0BeKa

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYy>Karolen
Cpenbl,
pecypcocOepexreHUI0
, 9 (EeKTUBHO
JICICTBOBATH B
Ype3BBIYANHBIX
CUTYaIHsX.

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH FKOJIOTHUECKON KYIbTYpPHI,
[TOHMMAaHUE BIUSHUS COLUATBHO-I)KOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHME MPUPOJHON U COLIMAIBHON Cpeibl, OCO3HAHUE
I00AJIBHOTO XapaKTepa IKOJIOTHIECKUX MPoOIIeM;

- IUIAHUPOBAHUE U OCYLIECTBJICHUE JICHCTBUH B
OKpY>KaloOILEH Cpelie Ha OCHOBE 3HAHUSA LIEJIEN YCTOMYHUBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE IEHCTBUN, IPUHOCSIINX BPEL
OKpY>Karollen cpere;

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

- pacIIMpEeHHE OMbITA AEATEIbHOCTH YKOJIOTHYECKON
HaIpaBJIEHHOCTH;

-OBJIaJICHHE HaBbIKaMU y4eOHO- HCCIIe10BaTEIbCKOH,
IIPOEKTHOMN U COLIMAJIBHOM JI€ATENBHOCTH;

- chopMHpOBaTh MPEACTABICHUSA: O XUMUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPA,
pOJIM XMMHUH B ITIO3HAHWM SIBJICHUI IPUPOABL, B
(OpMHUPOBAHUHN MBIIIICHUS U KYJIbTYpPbI IMYHOCTH, €€
(yHKIMOHATLHON TPAMOTHOCTH, HEOOXOIUMOM TSI
pelIeHNs IPAKTUYECKUX 3a1a4 U 3KOJOTUYECKU
00OCHOBAHHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO U
IIPUPOJHOMU Cpee;

- YMETh COOJII0/IaTh IPaBUJIIa SKOJIOTUYECKU
1esiecoo0pa3Horo MOBEACHUS B ObITY U TPYAOBOU
JESITENIbHOCTH B LIETISIX COXPAHEHUs CBOETO 3/0POBbS U
OKpY’KaroIlel MPUPOJIHOMN CpEbl; yUUTHIBATH OMIACHOCTh
BO3JICHCTBUS Ha KUBbIE OPraHU3MBbI OIPEIEICHHBIX
BELIECTB, TIOHMMAsl CMBICJI ITOKa3aTes PEAeIbHOM
JOTTYCTUMOM KOHIIEHTpAIuU




IIK 1.1.
[IpousBoauThH
monTaxxk BMAC
CpeaHel U BBICOKOM
CIIO>KHOCTH B
COOTBETCTBUH C
TpeOOBaHUSMU
TEXHUKU
0E30I1aCHOCTH.

- 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
BU3YaJIbHYIO U MHCTPYMEHTAJIbHYIO OLICHKY KayecTBa
MoHTaxka BMAC cpenHell U BBICOKOH CII0KHOCTH
YcTaHaBIMBaTh COOTBETCTBHE MIEKTPUUECKUX U
AJIEKTPOMAarHUTHBIX apaMeTpoB CMOHTHPOBaHHBIX BMAC
CpeAHel 1 BBICOKOH CI0XKHOCTH MACIOPTHBIM JaHHBIM 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
Ha3HaYeHHe 000PYJAOBAHUS U HHCTPYMEHTOB IIPU
BBINOJIHEHUH PabOT IO 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.

- TpeOOBaHMs SKOJIOTUYECKON 0€30MacHOCTH MPU MOHTaXe
BMAC, snemeHTbI OepekIMBOro NPOU3BOICTBA IIPU
MoHTaxke BMAC, npaBuiia TeXHUKH 0€30MacCHOCTH MPH
npoBeaeHuH MoHTaxxa BMAC, kputepun BU3yaabHOU 1
MHCTPYMEHTAJIBHOM OLIEHKN Ka4eCTBa MOHTAKa

- BJIaJICHUE OCHOBHBIMHM METOJIaMU Hay4HOT'O
MO3HAHUS, UCIIOJIb3YEMBbIMH B XUMUU: HAOJIIOJICHHE,
omnucaHue, U3MEPEHUE, SKCIIEPUMEHT; YMEHUE
o0pabaThIBaTh, 00BACHATH PE3yIbTaThl IPOBEICHHBIX
OTIBITOB U JIEJIATh BBIBOJIbI; TOTOBHOCTh U CITIOCOOHOCTh
IPUMEHSATb METO/IbI IO3HAHUS IPU PELLICHUU
MPAaKTUYECKUX 3a/1a4;

- 3HaHHE OCHOBHBIX (DOPMYIT U 3aKOHOB XHMHH;

- BJIaJICHUE OCHOBHBIMHU HaBbIKAMU PEIICHUS
MPAKTUYECKUX 3ajay;

- BIIQJICHHE MTPABUJIAMH TEXHUKHU 0€30MaCHOCTH TIPH
UCIIOJIb30BAaHUU XUMUYECKUX BEIIECTB;

- chopMHEpPOBAaHHOCTH COOCTBEHHOM MTO3UITUH TIO
OTHOIICHUIO K XUMUYECKOW MH(pOpMaIIUU, TOTydaeMon
U3 Pa3HBIX HICTOYHUKOB




2. CTPYKTYPA U COJAEP)KAHHME OBIIIEOBPA3OBATEJILHON

JAUCHUITVINHBI « XUMMU S

Buna yueOHo# padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUATITIHHBI 82
NuauBuayaabHbIA NPOEKT 2

. 78
CymmapHas yueOHasi HArpy3Ka BO B3aUMO/IeliCTBUM C
npenojgaBaresiemM
B T. 4.
TeopeTuyeckoe o0ydeHue 46
IIPAKTUYECKUE 3aHATUS 14
J1a00paTOPHBIE 3aHATHS 16
N3 Hux npogeccHoHATBHO-OPHEHTHPOBAHHOE CO/iepPKaHue 4

(comepxaHue NPUKJIATHOTO MOIYJIA)

IIpomexyTounas arrectaums (IuddepeHIIpoBaHHBIN 3a4eT) 2




2.2 TemaTn4yecknii IVIaH U coAepkaHue 001eo00pa3oBaTeIbHON y4eOHOM AN CHHUIIIMHBI

dopmupye
Haumenosanue Coaep:xanne y4e0HOro MaTepra/ia (0CHOBHOE ¥ MPO(ecCHoHAIBHO- Obne Mble
pa3/ieJioB U TEM OpPMEHTHPOBaHHOE), J1a00PATOPHbIE U NMPAKTHYECKHE 3aAHATHS, IPUKJIATHOI MOLYJIb M KOMIIETe
;{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 JIEMEHTOB (s-, p-, d-dmeMenTHI). 4
XUMUHCCKUX BaneHTHbIE ~ 7EKTPOHBI.  BalleHTHOCTB.  DJIEKTpPOHHAas  NPUPOJa  XHMHYECKOW  CBSI3H.
SJICMCHTOB DNIEKTPOOTPULIATENLHOCTD. BHIbI XUMUUECKOH CBA3H (KOBAJICHTHAS,
fipupona — MOHHas1, METAIUTMYIECKas, BOJOPOIHAS) M CIIOCOOKI €€ 00pa30BaHus
XUMHUYECKOMN OK 01
CBAsH IIpakTnyeckne 3aHATHA 2
Pemienne 3amaHuii Ha KMCHOJIB30BAHUME XHUMHUYECKOW CHMBOJIMKM M HAa3BAHUN COCIMHEHUHN 1O
HOMEHKJIATypE MEKIYHapPOIHOTO COK3a TEOPETMYECKOM W IPUKIAAHOM XMMHMU M TPUBHAIBHBIX
HA3BaHUH JJI9 COCTABJICHHS XMMHMYECKHX (POPMYII JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYyIb(HUIOB, 2
TUIPHUIOB U T.IL.) ¥ IPYTUX HEOPTAHMYIECKUX COEIMHEHNH OTIENbHBIX KIIACCOB.
[IpakTuUeCKHeE 3a1aHUs HA YCTAHOBJIEHUE CBS3H MEX/y CTPOEHHEM aTOMOB XUMUYECKHX
SJIEMEHTOB U TEPUOAUYECKUM H3MEHEHHEM CBOMCTB XMMHMYECKHMX JJIEMEHTOB M UX COEJMHEHHH B
COOTBETCTBUH C MOJNOKEHHEM [1epHOIMYECKON CHCTEMBIL.
Tema 1.2. OCHOBHOE coiepKaHne 2 OK 01
IHepuoagnuecku
i 39KOH 1 IpakTHYecKHe 3aHsATHS 2 OK 02
Tadauna JI.1.

MennaeiaeeBa




[Tepuoanueckas cucrema xumuueckux 3neMeHToB .M. MenaeneeBa. ®U3nueckuii CMbICIT
[Tepuonuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XUMHUUYECKUX
JJIEMEHTOB, 00pa3yeMbIX WMH TMPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM
xumuyeckoro siementa B Ilepumoanueckoil cucteme. MHUPOBO33pEHUYECKOE M HAyYHOE 3HAYEHHUE
[Tepuonnueckoro 3akona .M. MenneneeBa. Ilpornossr .M. MengaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX JJEMEHTOB. PeleHue mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUid Ha
XapaKTepU3aluio XUMHYECKUX JJIEMEHTOB «MeTammueckue / HEMeTaNIMYeCKUe CBOMCTBA,
3IEKTPOOTPULATENIBHOCTh XUMUUECKUX 3JIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOECHUEM U
IIOJIO’KEHUEM B IIEPUOIUYECKON CUCTEME XUMUYECKUX ieMeHToB [[.M. MennaeneeBa»

Paznen 2. Xumunueckue peakuuu

12

Tema 2.1.
Tunbi
XHMHYECKH
X peakuMi

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Krnaccudukanus u THITBI XUMAYECKUX PEaKIIUi C y9acTHEeM HEOPTaHHMUECKUX BEIICCTB.
CocraBiieHre ypaBHEHUH peakluii COeTMHEHUS, pa3I0KEHUs, 3aMEIIeHUs, OOMEHa, B T.4. PeaKIuit
TOpEHUs, OKUCIICHUS- BOCCTAHOBJICHUSI.

YpaBHeHUs OKUCIeHHI-BOccTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U

BOCCTaHOBUTEb.

CocraBnenue U ypaBHUBAaHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOI0M
ANEeKTpOHHOro Oananca. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE pEAaKLIUU B IPUPOJIE,

MPOU3BOJACTBCHHBIX ITPOLECCax U JKUZHCACATCIIbHOCTU OPraHu3MOB

IIpakTHYecKkue 3aHATHS

KonnuecTBeHHbIE OTHOLIEHNS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUETHI 110
YPAaBHEHUSAM XUMHUYECKHUX peakinii. Mosib Kak eIMHNLAa KOJU4ecTBa BenecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHHsI MacChl M IHEPruu. 3aKoH ABoraapo. MossipHblit 00beM razoB. OTHOCUTENbHAS
IJIOTHOCTH ra3oB. PacueTsl o ypaBHEHUAM

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

BEIECTBA

OK 01




Tema 2.2.

OcHoBHOe coepkaHue 4
DJIEKTPOJIMTHY
e cKkast Teoperuueckoe o0yueHue 2
AUCCOHALMS Teopus anekrposnTudeckor nucconnannu. MoHbsl. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiuy HOHHOTO
U HOHHBII obomena. CocTaBiieHHE peaKIuii MOHHOTO OOMEHA ITyTeM COCTABJIEHUS UX IMOJHBIX U COKPAILCHHBIX 2
o0MeH MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE PEAKIIHH.
3aaHus Ha COCTaBJIICHUE NOHHBIX peaKkLui
OK 01
JlaGopaTopHble 3aHsATHS 2 OK 04
JIaGoparophas paboTa "THITBI XUMUYECKHX peaKiuii".
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 peaKLnui
KonTtpoibHasn
pagora 1 CrpoeHue BemecTBa U XUMHYECKUE PEAKIIUU 2
Pasznen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BElECTB 20
Tena3.1. OcHoBHOe 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 KHMCIIOTHI, COJIN). B3anMOCBS3b HEOPraHUYECKHUX BEIIECTB. ATpEraTHble COCTOSIHHSI BEILIECTBA.
U CTpOeHHe Kpucrannuueckue 1 amopgHbIe BelecTBa. THUITbI KpUCTAJUIMYECKHUX PEIIETOK (aTOMHas, 6
HEOPraHU4ecK MOJIEKYJISIpHasi, MOHHAsA, METAJUIMYecKast). 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEILIECTBA OT TUIA

HX BCLIECCTB

KPUCTAJNINYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJIa XUMHUYECKOU
CBSA3U U THIA KPUCTAIUINYECKOHN pemeTku. [IpuanHbl

MHOFOO6paBI/ISI BCIICCTB

IIpakTHYeckue 3aHATHS




HomMmeHkitatypa HeOpraHm4ecKkux BEIIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX

XUMHUYECKON (OpMYJIIbI UM COCTaBICHUE XUMUYECKOH (hOpMYIIbI UCXO/Isl U3 HA3BaHUS BEIIECTBA I10
MexayHapoanoi (MIOITAK) wnu TpuBHaibHOM HOMEHKIATYpE.

Pemrenue npakTHuecKuX 3ajaHU MO KiIacCU(UKAIIMH, HOMEHKIATYpe U XMMUYECKUM (opMyIam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ra3, yrieKucIblii

ra3, aMMHaK, raiieHas U3BeCTb, HETalleHasi U3BECTh, IMThEBAS COJIAa U APYTUX): HAa3bIBAaTh U
COCTaBJIATh (POPMYJIBI XUMHUUECKHUX BEIIECTB, ONPEIENATh MPUHAICKHOCTD K Kiaccy. cTounuku
XUMHYECKON HHpOpMaIiu (CpeICTB MacCOBOM nHpopMmaiuu, cetb MuaTepHeT u npyrue). [lonck
nH(OpMaLIUY IO HAa3BaHUSIM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM

dhopmynam




Tema 3.2.
duszuko-
XHMHYeCKHe
CBOMCTBA
HEOPraHU4eCcKHuX
BellleCTB

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Mertainbl. Obuue puznyeckue 1 XuMU4eckue cBoMcTBa MeTaylioB. CriocoObl MOTYYEeHHUS.
3HavYeHHE METAJJIOB M HEMETAJUIOB B IIPUPO/IE U )KU3HEIEATEIbHOCTH YEJIOBEKA U OPTraHU3MOB.
Kopposus MeTannos: BUIbI KOPPO3HH, CIOCOOBI 3aIMTH METAJUIOB OT KOPPO3UHU

Hemeramnsl. O0ume ¢puszndyeckne 1 XUMHUECKUE CBOMCTBAa HEMETAIIOB. TUMyHbIE
coiicTBa HeMeTa/uioB [V- VII rpynmn. Knaccudukamus u1 HOMEHKIaTypa coeIMHEHUN
HemeTaoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B ITPUPO/IE.

JlaGopaTopHble 3aHATHUSA

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB (OKCHJIOB, I'MJIPOKCUIOB,
KHCJIOT, COJIel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEMHEHMH, BBICIIUX OKCUJIOB U TUIPOKCUIIOB.

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota «CBOICTBa METAJUIOBY. B3anMoielicTBHE METAIIIIOB € BOJIOH, a TAKKe C

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

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

JlabopaTopHas paboTa «XapakTep AUCCOLUAINH PA3IUYHBIX THAPOKCHIOBY.

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

XapaKTEepU3YIOIINX 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 skcriepuMEHTANBHBIX 3a7a4 10 XUMUYECKUM CBOMCTBaM METAJUIOB U HEMETAIIJIOB, 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 peakliuu Ha cynbdar-, KapOoHaT- U XJIOPUA-
AQHUOHBI, HA KATUOH aMMOHMUS
KonTpoasnas CEoii
BOICTBA HEOPrAaHUYECKHX BeleCTB
pabora 2
Pasieu 4. CrpoeHne 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 OpPraHMueCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHHYecKHX XUMHUYECKOE CTPOEHHE KaK MOPSIOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIACHO MX BAJICHTHOCTHL.
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
[TonsitTue o pyHkuuoHanbHOU rpynmne. Pagukan. IlpuHnune! kiaccuukanuy opraHuuecKux IK 1.1
coequHeHn. MexayHapoaHas HOMEHKJIATypa U IPUHLIUIIBI HOMEHKJIaTypbl OPTraHUYEeCKUX
coeaunenuil. [lonarue 06 a30TcoaepKaIIUX COETMHEHNUAX, OMOIOIMYECKH aKTUBHBIX BEILIECTBAX
(yraneBopgax, kupax, Oeykax U Ap.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED, OJIUMED,
CTPYKTYPHOE 3BEHO)
IIpakTHYeckune 3aHATHS 2

HomMmeHnkiatypa oprannueckux COeJMHEHUN OTAENIbHBIX KIacCOB (HACHIIIEHHbIE, HEHACHIIIICHHbIE
¥ apOMaTHYECKHUE YTIIE€BOJAOPOIbI, CITUPTHI, ()EHOJIBI, aJIbICTHIBI,
KETOHBI, KApOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHNE TOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX ()OpPMYIT OPTAaHHUECKUX BEIIECTB OT/IEIHHBIX KIIACCOB, UCIIONIB3Yys X Ha3BAHUS
M0 CUCTEMATUYECKON U TPUBHAIBHOW HOMEHKJIAType (ITHIJICH, alleTUJIEH,
rmrepuH, GeHosn, GopMaabIAeTrul, YKCycHast KUCIOTa, TIUIH). PacdeTs! mpocreimieit hopMyIsl




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
IIPUMECHEHHE 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,
aJIbJIETU/Ibl U KETOHBI, XKUPBI, yriaeBosl). [[pakTuueckoe npuMeHeHne 3TUIEHITIMKOISA, TIUIEpUHa,
¢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(CUHTETUYECKHE U OMOJIOTMUECKH aKTUBHBIE). MOHOMED,IOJIMMED, CTPYKTYPHOE 3BEHO.
[Tonmumepusanys dTUIeHa Kak OCHOBHOE HAIIPABJIIEHUE €T0 UCIOJIb30BaHUs. I eHeTHuecKas CBs3b
MEXy KJIaCCaMHU OPraHUYECKUX COCIUHEHUN.

JlabopaTropHble 3aHATHUS

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

OK 01
OK 02
OK 04
IIK 1.1




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 TEOPETUUECKUX 3aIaHUI HA CBOMCTBA OPraHUYECKUX
COEJIMHEHUI OTJENIbHBIX KJIACCOB

JlabopaTopnasi pabora

JlabopaTopHas pabora  "lIpeBpamenus OpraHUYECKUX BEIIECTB  IpPU  HarpeBaHuu'.
[Tonmy4yeHne 3TUIICHA U U3YYCHHUE €r0 CBOMCTB. MoIEIMPOBaHUE MOJICKY U XUMHUECKUX
MpeBpaIleHUi Ha IPUMepe dTaHa, ITUJICHA, alleTHIICHA U Jp.

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

U JejIoBeKa

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe o0yueHue

buooprannueckue coequuenus. [IpumeneHne u OnoIorudeckasi poib yriieBooB. OKHCICHUE
YIJIEBOJIOB - UCTOYHUK SHEPTHH JKUBBIX OpraHnu3MoB. O01acTu MPUMEHEHNUS aMUHOKHUCIIOT.
[IpeBpamenus 6€JIKOB HIIU B Opranu3Me. buonormueckue GpyHKIIHI

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 TOMYCTHMOM KOHIICHTPAIIUH

JlaGopaTopHble 3aHATHUS

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

KpaxMaia, YKCYCHOM KHCIIOTBI, OEJIKOB 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

3pEHHsI XUMHYECKHX ITPOLIECCOB IPU MTPOTEKAaHUN Ka4€CTBEHHOU

peaKIMy, MO3BOJISIONIEH HISHTU(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 peammﬁ

Tema 5.1
CxopocTb
XAMHYECKUX
peaKuui.
Xumudaeckoe
paBHOBeECHE

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

CKOpoCTh peaklliy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAaKTOPOB: MPUPOABI PEarupyrolux BeElIeCTB,
KOHLEHTPAllU pearupymolux BELIECTB, TEMIEpPaTypbl W IUIOLWAJAM PEAKLMOHHOW IIOBEPXHOCTH.
TemnoBeie >PQeKTl XUMHUECKUX peakuuid. DK30- U JHIO0TepMUYeckue, peakiuu.O0paTuMocTb
peaknmii. XHWMHYECKOE paBHOBECHE M €ro CMELICHHWE I0J JACHCTBHEM pa3IH4YHBIX (HaKTOPOB
(KOHILIGHTpalMsl PEeareHTOB WM MPOAYKTOB pEaKIMH, J[AaBlIEHUE, TeMIeparypa) Uid CO3JAaHUS
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX

nporueccoB. [Tpuniun Jle [larense

IIpakTH4yecKkue 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.

Pemrenne npakTMKO-OpMEHTUPOBAHHBIX 3ajaHUM Ha npuMeHeHue npuHiuna Jle-Illarense mis
HAXOXKJICHHUS HAIPABJICHUS CMEIICHUSI PABHOBECHUS XMMUYECKON peaKkIuy U aHaji3 (pakTopoB ,
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
JIOTTYCTUMOM KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTrMYECKON O€30MacCHOCTH.

[IpaBuiia sK0JIOrMYECKHU 1EI€CO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEIbHOCTH B LENSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOILIEH NPUPOTHON CPEBI; OMACHOCTh BO3JEHCTBUS HA JKUBBIE
OpraHu3Mbl OITPEAETIEHHBIX BEECTB. Pemenrne npakTuKO-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHUI 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».
pacTBoOpoOB IIpurorosieHue pacTBOPOB 3aJaHHOH (MacCOBOH, %) KOHLEHTPALUH (C IPAKTUKO- OPUEHTUPOBAHHBIMU

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




IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJleP:KaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs1)

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

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

MIPOU3BOJCTBEH OK 01
HOIl pa3IMYHbIX MCTOYHHUKOB (HaydyHas M Yy4yeOHO-Hay4yHas JHUTepaTypa, CpeICTBa MacCOBOMU 2 OK 02
JIeATEITbHOCTH unpopmanuu, cetb UHTEpHET) OK 04
4esioBeKa
OK 07
IIpakTHYeckune 3aHATHS K 1.1
2
[Touck u aHanu3 KeWCcoB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUHN C Y4eTOM Oyayiei 5
podecCHOHATLHOM JIEATEIILHOCTH 110 TeMaM: KPAaCKH, UCTOYHUKH YHEPTHH, OPTAHUYECKUE U
MUHEpaJbHbIE YI00peHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amuTa: [IpeacraBnenue pe3yabTaToB pelIeHUS KeHCOB B JOpMe MUHH-IOKIIA 1A C IPe3eHTaIuei
IIpomMe:xxyTouHasi aTTecTalus MOT JMCUMILINHE (324€T) g
Bcero 82




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 0Oy4aroIIMXCS: AOCKa MenoBas -luiT., cTon
y4eHHueCcKui — 16 mrT., cTyn ydeHu4eckud — 32 mt., cTosl — 1 mt., cTyn — 1 1IT., %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 peaasu3amun NporpamMmmbl

OcHOBHBbIC MCTOYHUKH:

1. |T'abpuensn, O.C. Xumus. 10 k1. ba3zoBslii ypoBeHb [TekcT]: yueOHUK 1Jis CTY.
yupexaenuit cpea. npod. oopazosanus/O.C.I"abpuenss.- 7-e usn., crepeorun. —M.: poda,
2019.-191c.

2. |TI'abpuensn, O.C. Xumus. 11 xin. bazoBsiit ypoBeHs [TekcT]: yueOHUK 1Jis CTY.
yapexaenuit cpen. nmpod. oopazosanus/O.C.I"abpuensH.- 6-¢ u3a., crepeorur. — M.: JIpoda,
2019.-223c.

3. |I'abpuensn, O.C. Xumus 10kn [Tekct]: yueOnuk: 6a30Bbiii ypoenb / O.C.I'aGpuenss,
N.I".Octpoymos, C.A.Cnankos.- 5-e u3f., crep.- M.: [Ipocsemenue, 2023.-128c.

4. |Tabpuensn, O.C. Xumus 11k [Teker]: yuebHuk: 6a3oBblii ypoBens / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 6-e 3., crep.- M.: [Ipocemenwue, 2024.-127c.




4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JUCHUIINHBI

KOHTpOJIB " OLICHKA pE3yJIbTATOB OGy‘IeHI/ISI OCYHICCTBJIACTCA IMPLIIOAaBaTCICM B ITPOLIECCE

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

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

OnmpeacIA0T, YTO o6yqa}om1/1ec>1 JOJIXKHBI 3HaTh, IOHUMATh U ACMOHCTPHUPOBATH 110 3aBEPIICHHUN

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

JAUCHUIIIIMHBI UCITOJIB3YCTCA CUCTEMA OLICHOYHBIX MepOHpHﬂTHﬁ, 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 coJepKaHne
1 Paznea 1. Dopm
OcHoBbI PMyAHpOBaTE
0a30Bble NOHATHS
CTpOeHus
U 3aKOHBI XUMHU
BelllecTBa
1.1 | OKO1 CrpoeHne aToMOB CocTaBnaTh XUMHUYECKHE 1. Tecr «Crpoerue atomos
XUMHYECKHUX (hopMyIIbI COeAMHEHHI B XUMHHCCKHX 5TCMCHTOB 1
JIIEMEHTOB H COOTBETCTBHUH CO TIpHpO/Ia XUMUHCCKOH CBASUY.
npUpoa CTENEHBIO OKUCIICHUS 2. 3ajia41 Ha COCTABIICHHE
XUMHYECKON CBA3M | XUMUYECKHMX DIIEMEHTOB, XUMHHCCKUX 5
MCXOIS M3 BANCHTHOCTH (bopMyIT IBYXaTOMHBIX COCTMHCHUIN
1 ek (oxcumoB, cynb(puI0B, TUAPUIOB U
TPOOTPHIATEILHOCTH T.IL).
3.3aganus Ha UCTIONF30BaHUE
XUMHUYECKOW CUMBOJIMKH U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIATYpE MEXTYHAPOTHOTO
CO03a TEOPETUYECKOUN U
MPUKIIATHON XUMHH U
TPUBUAIBHBIX HA3BAHUA XUMHUECKHUX
dhopMys IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB, CYIb(HUI0B,
THJIPUIOB U T.I1.) U IPYTHX
HEOPraHWYECKUX COCTMHEHUN
OTJIETHHBIX KJIACCOB
JlaGopatopHas paboTa s
COCTaBJICHUSI
1.2 | oKol Tepuomuec Kuii XapaKepHIoBaTS 1. Tecr «MeTananeCKVHe/
OK 02 | 3axon u Tabnnma HEMETAJUTMYECKHE CBOICTBA,
I XUMHICCKHC 3IICMCHTBI AJIEKTPOOTPHUIIATEILHOCTD U CPOJICTBO
Menneeesa B COOTBCTCTBHH C MX K QJIEKTPOHY XMMUYECKHX 3JIEMEHTOB
IIOJIOKCHUEM B B COOTBETCTBHUE C UX JICKTPOHHBIM
TIEPHONIECKOM CTPOEHHUEM U IOJIO)KEHUEM B
CUCTEME XMMHYECKHX




anemeHToB ..
Menneneena

MIEPUOUYECKON CUCTEME
XUMUYECKUX dieMeHToR JI.1.
MenneneeBay.

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.
[IpakTUKO-OpHUEHTUPOBAHHBIC
TEOPETUUYECKHUE 3a]aHus Ha
XapaKTEePU3ALUI0 XUMHUECKUX
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.
MenpeneeBay

Pazpea 2.
XuMHYECKH e
peakuuu

Xapakrepu3oBaThb
THIIBI XUMHYECKUX
peakuui

KonTtpoubnas padora «Ctpoenue
BelllecTBA U XMMHYeCKHe PeaKkium»

2.1

OK 01
OK 04

Tuner
XHUMHYECKHUX
peakuuii

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

1. 3amaum Ha cocTaBieHUE ypaBHEHUI
peaxkuuii:

- COEeIMHEHWSI, 3aMeIICHUS,
pas3ioxeHus, 0OMeHa;

- OKHCIIUTEIIEHOBOCCTAHOBUTEIHHBIX
peaKIuii ¢ UCTONIb30BAaHUEM METO/Ia
AIIEKTPOHHOTO

OamaHca.

2. 3ama4yu HA pacyeT MacChl BENECTBA
Wi 00bEMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE HITH
00BEMY OZIHOTO U3 YYaCTBYIOIIUX B
pEaKIMK BEIIECTB; pacYEThI MaCcChHI
(00BEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIUHU, €CIH OJTHO U3
BEIIECTB HMEET

2.2

DIEeKTPONIUT
HaecKas
aucconuanm A
HOHHBIN 00MeH

n

CocTaBisATh ypaBHEHUS
XUMHUYECKHUX PeaKIuu

HOHHOI'0 0OMeHa ¢
y4acTHEM
HEOPTraHUYCCKUX
BEILECTB

1. 3agaHus Ha COCTaBIICHHE
MOJICKYJISIPHBIX 1

HMOHHBIX PEaKIUi C y9acTHEeM KHUCTIOT,

OCHOBAHMH U COJIEH, yCTAaHOBJICHUE

W3MEHEHUS KHCIIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turbl

XUMHUYECKUX peakiui”

Paznean 3.
Crtpoenue u

HccaenoBarsb cTpoeHue

M CBOMCTBA

KonTpoasHnas padora «CBoiicTBa
HEOPraHU4eCKHUX BelleCTB)




CBOlCTBa

HEOPraHuvie CKux

BellecTB

HEOPraHu4eCKMuXx
BCIIECTB

3.1

OK 01
IIK1.1

Knaccudukanms,
HOMEHKJIaTypa U

CTpOCHHE

HCOPraHN4YCCKUX

BCIICCTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «HomeHnkiiarypa u Ha3BaHueE
HEOPraHUYECKHX BEILECTB UCXOMAs
U3 UX XUMUYIECKOU (DOPMYIIBI HITH
COCTaBJICHUE XUMHYECKOMI
(bOpMYyITBI HCXOIS U3 HA3BAHUS
BEILECTBA 110 MEXAYHAPOJIHON UITU
TPUBHAIILHON HOMEHKIIATYpe».

2. 3a/1a4u Ha pacyeT MacCOBOM JOJIU
(Macchl) XMMUYECKOTO JIEMEHTA
(coennHeHUs) B MOJIeKyIie (CMECH).
3. IlpakTuyeckue 3a1aHus IO
KJ1accupUKalluu, HOMEHKJIAType U
XUMUYECKUM (PopMyiam
HEOPraHWYECKHUX BELIECTB Pa3IUYHBIX
KJIaCCOB.

4. IlpakTueckue 3aJaHus Ha
ONPEAEIEHNE XUMHUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHYECKOM
CBSI3U U TUIIA KPUCTAIUIMYECKOU
pEIIeTKH

3.2

OK 01
OK 02
IIK1.1

dusnko-
XUMHUYCCKUEC
CBOMCTBA
HEOpraHuyec
KHX BEIIECTB

YcranaBanBaTh
3aBHCUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TaK)Ke TUIa
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OCOOEHHOCTH XMMHUYCCKUX
CBOICTB

OKCHIO0B, KHCJIOT, OCHOBaHHIH,

aM(pOTEepPHBIX TUIPOKCUIOB U

coJiei.

2. 3agaHus Ha COCTaBICHHUE

YPaBHEHUN XUMUYECKUX PEAKIUU C

Y4aCTHEM MPOCTHIX U CIOKHBIX

HEOPraHUYECKHUX BEIECTB: OKCUIOB

METaJI0B, HEMETAIJIOB U

aM(pOTEePHBIX IIIEMEHTOB;

HEOPTaHUYECKHUX KUCJIOT, OCHOBAHUH H

aM(pOTEPHBIX THAPOKCHJIOB,

HEOPraHUYECKUX COJIeH,

XapaKTEePU3YIOUIUX UX CBOWCTBA U

CHOCOOBI MOTYYECHHUS.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE

TEOPETHUYECKHUE 3aJJaHUs Ha CBOWCTBA U

MOJTYYCHUE HEOPTAaHUIECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

WNnentuduxa mus
HEOpPraHUYeC KUX

BEILIECTB

Uccnenosarts
KAQ4CCTBCHHBIC peaKI_[I/II/I
HEOPraHUYECKUX
BEIIECTB

1. IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJaHMsA [10 COCTABIIEHUIO
XUMHUYECKHX PEAKIMH C y4aCTHEM
HEOPTaHMYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JIJIS UX
UICHTU(DUKAIIH.

JlaGopatopHas pabora:
"Unertudukarms
HEOPraHWYECKUX BEIIECTB"




OK 01

1. 3aIIaHI/IH Ha COCTaBJICHHE HA3BaHHUU

4.1 Knaccuduka s, Knaccudumnuponats .
IIK 1.1 OpPraHUYECKUX COCTUHEHUN IO
HOMEHKJIATy pa U OpraHUYEeCcKUe BELECTBA 9 .
CTpOEHHE B COOTBETCTBHUH C UX TPHBHAILHOM HITH MEAULYHAPO/HOU
OpTaHHYec KAX CTpocHHEM cUCTeMaTHYeCKOW HOMEHKIIAType.
BEIIECTE 2. 3a1aHus Ha COCTABJIEHUE MOJIHBIX
U COKPAILEHHBIX CTPYKTYPHBIX
(bopMyI1 OpraHMYECKHUX BEIICCTB
OTJIEJIbHBIX KJIACCOB.
3. 3ajauu Ha ompeieTIeHue
MpoCTEenIIeH
4. (hopMyJIBI OPraHUIECKOM
MOJIEKYJIbl, UCXOJISl U3 3JIEMEHTHOI'O
cocrana (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
BELIECTB OT CTPOCHUS COCTaBa U CTPOEHHSI.
aTOMOB U MOJIEKYJ, a 2. 3ajiaHMsl HA COCTABJICHUE
TaKXKe TUIA YpaBHEHHI XUMUYECKUX PEAKIIHH,
KPUCTAJUINYECKON WUTIOCTPUPYIOIINX XUMUYECKHE
pelIeTKH CBOMCTBA C y4€TOM MEXaHU3MOB
NPOTEKaHUs JAHHBIX PEaKIUi 1
TEHETHYECKOW CBS3HM OPTaHUIECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacuerHple 3a1a4n 10 ypaBHEHHSIM
peaKmii ¢ ydacTHEM OPraHUYEeCKUX
BEIIECTB.
4. JJaboparopHas paboTa
"[IpeBpareHust opraHUuYECKUX
BEUIECTB IIpU HarpeBaHuu"
4.3 8& 8; Mnentuuia s Mccnenosare 1. IpakTUKO-OPHEHTUPOBAHHBIC
OK04 OpraHuyYecK ux KayeCTBEHHbIE 3QAHHS 10 COCTABICHHIO
IK1.1 BEIICCTB, X peaKinm XMMUYECKHUX PeakIfii ¢ ydacTHeM
3HAUCHUC 1 OpTaHHHCCKHX OpraHUYECKUX BEIIECTB, B T.U.
TMPUMEHEHHE B COCIMHEHUH OT/IETbHBIX HCTTONMb3YEMBIX JUTS HX
OBITOBOM 1 KJIACCOB weHTHUKAIIH B
TIpOM3BOACTE OBITY U IPOMBIIIJICHHOCTH.
CHHON 2.JIaGoparopHas paboTa:
JEATELHOCT U " nenTudukaius opraHuuecKux
YyelloBeKa COEIMHEHUH OTJEIbHBIX KJIAcCOB"
5. Paspen 5. XapakrTepu3oBaThb
Kunernuec xue S —
1 TEpMOHHA Pa3IHYHBIX

MHYecKHe
3aKOHOMEPH OCTH
NPOTEeKAHU A

XHUMHYECKH X
peakuuii

(paxkTopos Ha
paBHOBecHE H
CKOpPOCThH
XHMHYECKHX
peakuuit




XapakTepus3oBaTh

IIpakTHKO-OpHUEHTUPOBAHHBIE

5.1 OK 01 | Ckopoctb
OK 02 | xeMmeckn x BIIMSTHUE KOHIICHTPAIINH TEOPETUYECKHE 3a/IaHUs HA aHAITU3
— pearupyoInx BEIecTB (haKkTOpOB, BIMAIONINX 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 XUMHYECKON peakiny U aHaIIn3
CpeIIbl U TEMIIePaTyPhI (haKkTOpOB, BIMAIONINX HA CMEIICHHUE
Ha CMeIIeHNe XUMHYECKOTO PAaBHOBECUS
XUMHYECKOI0 2.JlaboparopHas paboTa
paBHOBECHS! «CKOpPOCTh XUMHUUYECKHUX PEAKIIHM.
CwmernieHre XUMHUIECKOTO
PaBHOBECHSI»
6 Pa3pea 6. HccaenoBaTrb HCTHHHBIE
Pacreope! PacTBOPBHI C
3aJJaHHBIMH
XapaKTepUCTHKAMH
OK 01 | [onstus o Pasnuyats neTnnnbie 1. 3aga4n Ha MPUTOTOBJICHUE
OK 02 | pactBopax PachBOpRI pacTBOPOB.
IIK 1.1 IIpakTuxo-
OpUEHTUPOBAHHBIE
pacueTHBIC 3aTaHUS HaA
TUCTIEPCHBIE  CHCTEMBI,
UCTIOJNTb3YEMBIC 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 lIpodeccuonaILHO-OPHEHTHPOBAHHOE CO/iep:KaHKe (coep:KaHNe MPUKJIAJTHOT0 MOIY/JIs1)
7 Paznen 6. Xumus OueHuBaTh 3amura Keiica (¢ yueTrom
B OBITY M nocJiecTBHs OLITOBOI Oymymeit
NPOU3BOACT - npo¢ecCHOHATbHOM
BEHHOM IPOM3BOACTBEHHO JAesiTeJIbHOCTH)
AEATEIHLHOC JAEeATeIbHOCTH
TH MeJI0BEKA 4eJI0BeKA ¢ MO3HIMI
IKOJIOTHYECKOM
0€30MaCHOCTH
OK 01 Xumus B OBITY OueHuBarb Keiic (c yuerom 6yf[ymeﬂ
OK 02 " iy —— npodeccuoHaTbHON ,I[fﬂTGJ‘IBHOCTI/I)
OK 04 MPOH3BOJICTB W [IPOM3BOJICTBEHHOT Bo3moxkHbIE TEMBI KEHCOB:
OK 07 CHHOI eATETbHOCTH Yell0BEKa 1. Ilorenenenue knMMara u
IIK1.1 NEATENBHOCT H ¢ O3 BBICBOOOJKIEHUE Ta30BBIX THAPATOB
yeJJoBEKa SKOJIOTHYECKON CO ZiHa okeana
6e30ACHOCTI 2. bynymme marepuansl 1ist

aBHa-,MaIluHO-,




npuOOPOCTPOCHHUS

3. HoBele maTepuanbiiist
COJIHEUYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIBHBIX IPENApPaTOB




MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUSI
POCCUNCKOU ®EJIEPALINU

OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE
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 o0ueodpazoBaTeIbHOH Y4eOHOM QMCUMIINHE
Xumus
s cnenranabHocTu: 12.02.10 MoHTaK, TeXHHYeCKOe 00CTy:)KMBAHHE U PEMOHT OMOTeXHUYECKUX U
MeIMUMHCKUX aNlapaToB U CUCTEM.
(dhopMa IpoBeIeHHS OLEHOYHOM MPOLIeTYPHI -
oughgpepenyuposannsiii 3auem



|. OBIIME INIOJIOKEHUSA

®onp oneHouHbIX cpeactB (POC) npeaHazHaueH i KOHTPOJIS  OLEHKH 00pa30BaTeIbHbIX JOCTUKEHUI

00y4aroIuxcsi, OCBOMBIINX IIporpaMmmy o01eo0pa3zoBaTeIbHON y4eOHOM TUCHUIUIMHBL «XUMUSD.

@OC BKIIOYAET KOHTPOJIbHBIE MaTepuaibl A INPOBEACHMSI TEKYILErO KOHTPOJS M IPOMEXYTOUHOU
arrectanuu B popme nudepeHIIUPOBAHHOIO 3a4eTa.

@®OC pazpaboran B cooTBeTcTBUU ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM
cpenHero obmiero odpazoBanus U pabodeil mporpaMMoi o01Ieo0pa3oBaTeIbHON YUeOHON AUCIIUIUITMHON

«XUMUI.

1.1 Ilmanupyemblie pe3yJbTaThl 0CBOEHHUS 0011€e00Pa30BaTeJIbHOM JUCHUIJIMHBI B COOTBETCTBHU

¢ ®I'OC CIIO u Ha ocHose ®IoC COO:

poeCCUOHAIBHON e TEHHOCTH,
Ogyagenne yHMBepCaJIbHBIMH
Y4eOHBIMHU MO3HABATEIbHBIMH
ACHCTBUAMMU:

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

- YCTaHaBIIMBATh CYHIIECTBEHHBIN
MIPU3HAK WIM OCHOBAHHUS JUIS
CpaBHEHHUS, KJIaCCU(PUKALIUU U
0000IIEeHHS;

- OIPENENSTh eI IeATEIbHOCTH,
3aJaBaTh NapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B pacCCMaTPUBAEMBbIX
SBJICHUSIX;

- BHOCUTb KOPPEKTHUBHI B
NEeSITENIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEACTBUN
NesTeNbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE
IIPU PELICHUHU )KU3HEHHBIX NTPO0IIeM
0) 0a30BbIe HCCIeA0BaATEIbCKHE

Kon u IlnanupyemMblie pe3yJbTaThbl OCBOCHHS TUCHHUIJIHHBI

HAUMEHOBaHMeE

dopmupyembIx Oo6ume JAucuunimHapHbie

KOMIIeTeHIMii
OK 01. B yacT Tpy10BOro BOCIIUTAHUS: - BJIaJIETh CHCTEMOM XUMHYECKUX 3HAHUH,
Bri6upats - TOTOBHOCTH K TPY/y, OCO3HAHHE KOTOpasi BKITIOYACT: OCHOBOITOJIATAIOIIIHE
CIIOCOOBI LIEHHOCTU MacTepCTBa, TPYA0I00ue; | MOHATUA (XUMUYECKUHN DIIEMEHT, aTOM,
pEIICHUS 33/1ad | - TOTOBHOCTh K aKTUBHOM 9JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
npoecCHoHab | IEeATEITPHOCTH TEXHOJIOTUICCKON U ANIEKTPOHHBIC OPOUTATI ATOMOB, UOH,
HOH COIMAJIPHOW HAIPaBJIEHHOCTH, MOJIEKYJIa, BaJICHTHOCTD,
JIEATEILHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, ANEKTPOOTPHUIATEILHOCTD, CTCTICHb
MPUMEHUTEIHHO | MJIAHUPOBATH U CAMOCTOATEIHHO OKHCIICHHUS, XUMHUUYECKasl CBSA3b, MOJIb,
K pa3IMYHbIM BBITIOJTHSATE TaKYIO JEATCIIBHOCTD; MOJISIpHAsi Macca, MOJIIPHBINA 00BEM,
KOHTEKCTaM - UHTEpeC K pa3au4HbIM chepam YTJIEPOAHBIN CKeNeT, PyHKIIMOHATbHAS

rpymnmna, paaukai, U30Mepus, U30Mephbl,
TOMOJIOTMYECKUH PsIZT, TOMOJIOTH,
YTI€BOJIOPO/bI, KUCIOPOA- U
a30TCOAEPKAIINE COCTUHEHUS,
OMOJIOrMYECKH aKTHBHbBIE BEIIECTBA
(yrmeBompl, )KUpPBI, OETTKN), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS,
KpUCTaJJIN4YecKasi pelieTKa, TUIIbI
XUMHUYECKHUX PEAKIMH (OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE, 3K30-U
9HAOTEPMHUUECKHE, PEAKIIMM HOHHOTO
o0MeHa), pacTBOp, SJEKTPOIUTHI,
HEIEKTPOJIUTBI, EKTPOIUTHYECKAS
JUCCOLIMAINS, OKHCITUTEb,
BOCCTaHOBHUTEINb, CKOPOCTh XUMHUUYECKOU
peakuuu, XMuMUYeCcKoe paBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHSI XUMHUYECKOTO
CTPOEHUS OpraHnyecKkux Bemects A.M.
byrtneposa, Teopust IIEKTPOIUTUIECKOU
Jccoumanuu, nepuoauyeckuit 3akon .M.
Menpeneena, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMHUH, (PaKTOIOTUYECKHE CBEICHUS O
CBOMCTBAXx, COCTaBe, MOIYYEHUHN U
0€3011aCHOM HCITOJIb30BaHUH BAKHEHIIINX




JeHCTBHUA:

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

- BBISIBIISITH IPUYUHHO-CIICICTBEHHBIC
CBSI3U M aKTYaJIM3UPOBATh 33J1avy,
BBIIBUTATh THIIOTE3Y €€ PEIICHUs,
HaxOJIUTh apPTyMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHHUIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH
pelIeHus;

- aHaJIM3UPOBATH MOTyYEHHBIE B XO/I€
pEIICHUS 33a]1a4H PE3yIbTaThI,
KPUTHYECKH OLICHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH
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 TIOIXO/TBI U PEIICHHUS;
- CIOCOOHOCTh UX UCITOIb30BaHUS B
IMO03HABATEILHON U COIMAIbLHON
MIPaKTUKE

HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOMH
NeSITeIbHOCTH YEJIOBEKa;

- YMETh BBIABIISITH XapaKTEPHbIE MPU3HAKH
Y B3aMMOCBSI3b U3yUCHHBIX [TOHATHIH,
MPUMEHSTh COOTBETCTBYIOIINE TIOHSATHS
IIpY ONMCAaHUU CTPOEHUS U CBOMCTB
HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB U UX MPEBPAILEHUI; BBIABIATH
B3aMMOCBSI3b XUMHUECKUX 3HAHUH ¢
HNOHATUAMMU U IPEACTaBICHUSAMH IPYTUX
€CTECTBEHHOHAYYHBIX IIPEMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS
XUMHAYECKHX COCIMHEHHH
MEKYHApOJIHOTO CO03a TEOPETHUECKON 1
NPUKIIAJHOW XUMUHU U TPUBUAIBHBIC
Ha3BaHUs BAKHEHUIINX BEILECTB (ITUJICH,
alleTUJICH, TIULIEPHH, (PEHOI,
(dbopmanpaerus, ykcycHas KUcioTa,
[JIMLMH, YTapHBIN ra3, yrieKUCIbli ras,
aMMMaK, TalleHas U3BeCTh, HeraueHas
U3BECTh, MUTHEBAS COJIA U APYTHX),
COCTaBJIATh (POPMYIIbI HEOPIAHUYECKUX U
OpPraHMYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKHX PeaKuil, 00BSICHATh UX
CMBICJI; TOATBEPKIATh XapaKTepHbIE
XMMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH YKCIIEPUMEHTAMH H
3aMUCSMH YPAaBHEHUH XUMUYECKUX
pEaKIHnii;

- YMETh yCTaHABIUBATh IPUHAIJICKHOCTD
M3YYEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB K ONpe/IeIeHHbIM
KJIaccaM Y rpymnnaM COSUHEHUH,
XapaKTepu30BaTh UX COCTaB M BaKHEHIIIHE
CBOWCTBA; ONPEICIISATH BHIBI XHMUIECKHX
cBsi3el (KOBaJIeHTHasl, MOHHas,
MeTain4yecKasi, BOJOPOIHAs ), TUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;
- c¢(hopMUPOBATh MIPECTABICHUS: O
XUMHUYECKOM COCTaBIIAIONIEN
€CTeCTBEHHOHAYYHOI KapTHHBI MHpa,
PO XMMHY B TIO3HAHUH SIBJICHUN
MPUPOJIBI, B POPMUPOBAHUH MBIIUICHUS U
KYJIBTYpBI TMYHOCTH, €€ (PYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUS
MIPAKTUYECKHX 3a/1a4 U YKOJIOTMUECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpelie;

- YMETh IPOBOJIUTH PacUeThl 10
XUMHUYECKUM (POpMyJIaM U ypaBHEHUSIM




XUMHNYCCKUX peaK]_[I/Iﬁ C UCIIOJIB30BaHUEM
(U3NYECKUX BETUYNH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYCCTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBa BEIIECTBA;
HCIIOJIB30BaTh CUCTCMHBIC XUMHUYCCKHUEC
3HAHUS JUIS] IPUHSTHUS PEILCHUIT B
KOHKPCTHBIX JKU3HCHHBIX CUTYyallUuAX,
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
NMO3HAHMSA:

- chopMHpOBAaHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 0OLLIECTBEHHOW MTPAKTHKH,
OCHOBAHHOT'O Ha JIUAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIbTYPHOM
MUpE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM U
YUTATENbCKON KYJIBTYPhI KaK
CPEACTBA B3aMMOJICHCTBHS MEKIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HAHHE [IEHHOCTH HAYYHOH
NEeSATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISTh MTPOCKTHYIO U
HCCIIEA0BATENbCKYIO AESITENbHOCTD
WHJIMBUIYAJIBHO U B TPYIIIIE;
OBJaieHHe YHUBEPCAJTbHBIMU
yueOHBIMHU MO3HABATEIbHBIMU
ACCTBUAMU:

B) pa6ora ¢ ungopmanmeii:

- BJIaJIETh HaBbIKAMU MOJYYECHHS
WH(pOpMaIIUU U3 UICTOYHUKOB PA3HBIX
TUTIOB, CAMOCTOSITEJIbHO
OCYIIECTBJISAThH TTOUCK, aHATHN3,
CUCTEMATHU3AINIO U UHTEPIPETALINIO
nH(pOpMaUK pa3TuIHBIX BUOB U
(dhopM mpecTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX
(dbopMaTax ¢ yueToM Ha3HAYCHUS
nH(pOpMaIUU U 1EJIEBOMN ayTUTOPUH,
BbIOMpast ONTUMANIBHYIO (hopMy
MIPEACTABICHUS U BU3YyaTU3aIlHH;

- OLIEHUBATh J1OCTOBEPHOCTb,
JIETUTUMHOCTb UH(OpMaLIuHU, ee
COOTBETCTBHUE MPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

- UCTOJIB30BaTh CPEJCTBA
WH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTU B
penIeHuy KOTHUTUBHBIX,

- yMeThb IUIAHUPOBAThb U  BBIIOJIHATH
XUMHAYECKHI HKCIEPUMEHT (TIpeBpaIleHus
OpPraHMYECKUX BEUIECTB IpPHU HarpeBaHHH,
NOJy4YeHHUE OTHJIEHA M H3YYEHHE €ro
CBOMCTB, KAauyeCTBEHHbIE peaKIMH Ha
QIBJICTU/IBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
neHarypauus OeJIKOB TMpH HarpeBaHHH,
[[BETHBIC peaKuu OENKOB; IPOBOAUTH
peakiuu HMOHHOrOo OOMEHa, OMpeNeNATh
Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHBIC
peakmu Ha cynbdar-, KapOoHaT- u
XJIOPUJI-AaHUOHBI, HAa KaTHOH aMMOHHS,
pemaTh AKCIEPUMEHTANbHbBIE 33/a4d TI0
teMam "Metamuiel" u "Hemeramiel") B
COOTBETCTBUM C TPaBWIAMHU TEXHUKHU
06e30macHOCTM  IpH  OOpaleHuH ¢

BEILIECTBAMH 51 1a00paTOPHBIM
000pyIOBaHUEM; IIPEJICTABIISATh
pe3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
bopme 3aMucu ypaBHEHUI
COOTBETCTBYIOLIUX peakuuit u

(opMyIHMpOBaTh BBIBOJIBI Ha OCHOBE ITHUX
pe3yJIbTaToB;

- yMeTb AaHaJU3UPOBaThb XUMHUYECKYIO
WHPOPMAIIHIO, TOy4aeMyl0 W3 pa3HBIX
HUCTOYHHUKOB (cpencTs MacCcoBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMH HAyYHOTO
MTO3HAHWS BENIECTB M XUMUYECKUX SBJICHUIN
(HabmofieHNe, M3MepeHHe, HKCIEPUMEHT,
MOJICITUPOBAHUE);

- yMeTh TMPOBOAWUTH  pacueTsl IO
XUMAYECKHM (opMysiaM ¥ ypaBHEHUSIM
XUMHUYECKHX PEAKIUN C HCHOJIb30BAHUEM
(U3NYECKUX BEITUYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
Macchl, oO0beMa (HOpMabHBIC YCIIOBHS)
ras3os, KOJINYECTBA BEIIIECTBA;
HCIIOJIb30BAaTh CHCTEMHBIE XUMHYECKHE
3HAHWUS Ui TPUHSATHS — PEIIeHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYalusX,
CBSI3aHHBIX ~ C  BEIIECTBAMH M HUX
MIPUMEHEHHEM




KOMMYHUKATHBHBIX U
OpraHHU3aIMOHHBIX 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
Paborats B CaMOCTOSITENIbHOCTH U XUMHUYECKUH SKCIIEPUMEHT (IpeBpalleHUs
KOJUJIEKTHUBE U CaMOONPEIEICHUIO; OpPraHMYECKUX BEUIECTB NMpPHU HAarpeBaHHH,
KOMaHJe, -OBJIa/ICHUE HaBbIKaMH y4eOHO- [OJlyYeHUE OTUIEHAa U M3YyYCHHE €ro
3¢ dexTuBHO HCCIIEIOBATENBCKOM, MPOEKTHOU U CBOMCTB, KAueCTBEHHbIE peaKIMH Ha
B3aMMOJIEMCTBO | COLMAILHON 1E€ATEIbHOCTH; aJIbJIETU/Ibl, KpaxMall, YKCYCHYIO KHUCIIOTY;
BaTh C OBiajeHne yHHMBePCAJIbHBIMH neHarypauus OeJIKOB TMpH HarpeBaHHH,
KOJUIETaMH, KOMMYHHKATHBHBIMH JICHCTBUSIMH: | [[BETHbIC pEAKUUN OEIKOB; IPOBOAUTH
PYKOBOJICTBOM, | 0) COBMeCTHAsl 1eSAIT€IbHOCTD: peakuuu HOHHOTO OOMEHa, OIpENesTh
KIIUEHTaMH - IOHUMATh U UCIIOJIL30BATh Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHBIC

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

WHIUBUAYAIBHON paboOTHI; XJIOPUJI-AaHUOHBI, Ha KaTHOH aMMOHHS,

- IPUHUMATD 11€JTU COBMECTHOM pemarh 3KCHepUMEHTalbHbIE 33/JaYdl 110

JEeATEIbHOCTH, OPTaHU30BBIBATH U temam "Metamuiel" u "Hemeramnsl") B

KOOPJIMHHUPOBATh IEUCTBUS 11O €€ COOTBETCTBUM C TMpaBUJIAMH TEXHUKHU

JOCTUKEHHIO: COCTaBJIATH IJIaH O6e30macHOCTM  IpH  OOpaleHuH ¢

JEWCTBUM, PACTIPENEIATH POJIH C BEIIECTBAMU 51 1abopaTOPHBIM

y4€TOM MHEHUI yYaCTHUKOB 000pyI0BaHUEM; MPEJICTABISTh

00CYyXXJaTh pe3y/lbTaThl COBMECTHOW | pe3ysbTaThl XUMUYECKOTO IKCIIEpUMEHTA B

paboThI; bopme 3aMucu ypaBHEHUI

- KOOPJIMHUPOBATh U BBINOJIHATD COOTBETCTBYIOIIUX peaxkuuit U

paloTy B YCIIOBHSIX PEalbHOTO, (opMyIMpOBaTh BBIBOJIBI Ha OCHOBE ITHUX

BHUPTYaJIbHOIO U KOMOMHUPOBAHHOTO | pPE3YJIbTaTOB

B3alMO/JIEICTBHYS;

- OCYIIECTBJIATH MO3UTUBHOE

CTPaTErMYeCKOE MOBEJCHUE B

Pa3IMYHBIX CUTYaLUSX, IPOSIBIISIT

TBOPUYECTBO U BOOOpaKeHUE, ObITH

WHUITUATHBHBIM

OgBnajgenne yHMBepCAJIbHBIMH

PeryJIsiITHBHBIMH IeHCTBUSIMH:

) NpUHSTHE ce0sl U APYrUX JIOIei:

- MPUHUMATh MOTHUBBI U aPTyMEHTBI

JPYTUX JIIOJIEW TP aHAJIN3€E

PE3yNIbTAaTOB IE€ATEIBHOCTH;

- IPU3HABaTh CBOE IIPaBO U IIPABO

JIPYTHUX JIIOJICH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATD

MUD C MO3UIUH IPYTOr0 YEJIOBEKa;
OK 07. B o0a1acTH 3K0J10rHYECKOTO - chopmupOBaTH MPEACTABICHUS: O

ConeiicTBOBaThL

BOCIIMTAHUA:

XUMHUYECKOM COCTaBIIAIOIIEN




COXPaHEHUIO - chopMHPOBAHHOCTH PKOJIOTUUYECKON | €CTeCTBEHHOHAYYHON KapTHHBI MUPA,
OKpY>Karoleu KYJbTYpbl, HIOHUMAaHUE BIUSHUS pOJIM XUMUH B IO3HAHHUM SIBJICHUI
CpEeIIbl, COLIMAJIBHO-9KOHOMHYECKHUX PUPOIBI, B POPMUPOBAHUY MBIILJICHUS U
pecypcocOepex | mPOIECCOB Ha COCTOSTHUE MPUPOJHON | KyJIbTYpPhI TUYHOCTH, €€ ()yHKITMOHATLHOM
CHHUIO, Y COLMAIIBHOM Cpejibl, OCO3HAHUE IPaMOTHOCTH, HEOOXOIMMOM ISl pEeIICHUS
3¢ heKTHBHO J100aIbHOTO XapakTepa MPAKTUYECKUX 33124 U IKOJOTHYECKU
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
Pa3BUTHS YEIOBEUECTBA; MOBEJICHUS B OBITY U TPYIOBOM
AKTUBHOE HEMPUATUE JICUCTBUN, JIEATEIIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO
MIPUHOCSIINX BPEJ OKpYKarolen 310POBBS U OKPYXAIOILEH MPUPOTHOMN
cpene; Cpelbl; yYUTHIBATh OITACHOCTH
- 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-
HCCIIEA0BATENBCKOM, IPOCKTHON U
COLMAILHON IEeSATEeIbHOCTH,
TIK 1.1. -yMETb TUTAHUPOBATH MMOJTAITHOE - BIIaJIEHUE OCHOBHBIMH METOJIaMHU
IIpousBoauth MPOBEJICHUE PA3JTUYHBIX BUIOB Hay4YHOTO [TO3HAHUsI, UCTIOJIb3YEMBIMHU B
MOHTaX MoHTaxa BMAC cpenneii u XMMHH: HAOJIIOIEHNE, OITUCAaHKE,
BMAC BBICOKOM CIIO)KHOCTH U3MEpEHNE, IKCIIEPUMEHT; YMEHUE
CpeaHen u - BBITIOHSTH MOHTaX BMAC 00pabaTbIBaTh, OOBSICHATH PE3YJIHTATHI
BBICOKOM cpeﬂHeﬁ U BBICOKOH CJIOKHOCTH C IMPOBCACHHLIX OIIBITOB U JCJIaTh
CIIOKHOCTH B cobroieHneM TpeGoBaHui 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,
0e301acHOCTH - BlIaJIcHUE OCHOBHBIMH HaBBIKAMH

000pyIOBaHUE U HUHCTPYMEHT B
COOTBETCTBUU C ONEPALMOHHO-
TEXHOJIOTUYECKUMHU KapTaMH Ha
pasznuuHbie BUAB MOHTaka BMAC,
MPOBOJIUTH BU3YAJIbHYIO U
WHCTPYMEHTAIBHYIO OLIEHKY
kauectBa MoHTaxka BMAC cpeaneit
Y BBICOKOM CJIOKHOCTH
VYcranaBnuBaTh COOTBETCTBUE
BJIEKTPUYECKUX U
3J€KTPOMArHUTHBIX TAPAMETPOB
cMoHTUpoBaHHBIX BMAC cpenneit
Y BBICOKOM CJIO)KHOCTH
MacIOPTHBIM JTAHHBIM C
HCII0JIb30BAaHUEM KOHTPOJIBHO-
M3MEPUTENIBHOM anmnaparypsl.

- 3HaTh BHUJIbI MOHTAXA U
TEXHOJIOTHSI BBIMIOJHEHUSI MOHTaXa

PEHICHUA MTPAKTHYCCKUX 3a/1a4,

- BIIQJICHHUE TIPaBIJIAMU TEXHUKH
0€30MacHOCTH TPU UCTIOTH30BAHUH
XUMHYECKHUX BEIIECTB;

- copMUPOBAHHOCTH COOCTBEHHOM

MO3ULIMHU 10 OTHOIIECHHUIO K XUMHYECKOM

nH(popMalLuY, TOTy4yaeMoN U3 pa3HbIX
HCTOYHHUKOB




nevyatHeIx 6;10koB BMAC
TexHnuyeckue XxapakTepUCTUKU 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 NIPOBEICHUU TEXHUYECKOTO
obciyxxuBanuss BMAC, kpurepun
BU3yaJIbHOW U MHCTPYMEHTAJIBHOU
OLICHKH KaueCTBa 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. Ouenka ocBoeHHs y4eOHOM TUCHUIINHBI:
3.1 ®opMbI 1 METOIBI KOHTPOJIA.
[IpenmeToM oneHKHM ciaykar ymeHusi ¥ 3HaHus, npeaycMmorpenasie ®I'OC no aucnunnuue OO/.07
«XUMHS B CIEUUANTbHOCTHY», HampaBieHHble Ha QopMmupoBaHHEe OOMUX U MpodeccCHOHATbHBIX

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

KoHTpoJib 1 01leHKA 0CBOCHUSA Y4eOHOM TUCHUILIMHBI 10 TeMaM (pa3aesiam)

Ne | OK/TIK |Moayas/Paznen/Tema| Pesyabrat o0yyeHust Tumst OueHOqu -
MeponpusiTHil
| OcHoOBHOE co/lep:KaHue
1 Paznen 1. OcHoBBI @opmMyanpoBaTh Ha30BbIe
CTPOEHHS BellecTBA  (IOHATHUS U 3aKOHBI XMMHUH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue | 1. Tect «CtpoeHue aToMoB
XUMHYECKHUX dbopMyIbl COETMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U MPUPOJA |COOTBETCTBUH CO CTETICHBIO |[IPUPOJIA XUMHUECKON CBSI3M».
XUMHUYECKOH CBSI3U OKHUCJICHUS] XUMHUYECKHUX 2. 3ajaym Ha COCTaBIICHUE
AIIEMEHTOB, UCXOJIS U3 XUMHYECKHUX hopMyIT
BaJICHTHOCTH U JIByXaTOMHBIX COE€IMHEHUMN
ANEKTPOOTPHUIATENHHOCTU.  |(OKCHAOB, CYIb(GUIOB, TUIPUIOB
CocTaBnsTh peakuuu U T.IL.).
COCTMHEHMUS, pa3ioxkeHus1, |3. 3aJaHus Ha UCTIOJIb30BaHUE
oOMeHa, 3aMelleHMs, XUMHUYECKON CUMBOJIMKU U
OKHCITUTEIHHO- Ha3BaHUI COeTUHEHUH 10
BOCCTaHOBUTEJIbHBIE HOMEHKJIaType MEX1yHapOIHOTO
peaxkuuu. CO03a TEOPETUUECKOM U
MIPUKJIATHON XUMHH U
TPUBHAIBHBIX Ha3BAaHHUN JIJIS
COCTaBJICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COEeIMHEHUH (OKCHUJIOB,
Cynb(QUIOB, THIPUJIOB U T.II.) U
JPYTUX HEOPTaHUYECKUX
COEIMHEHU OTAEIBHBIX KJIacCOB
1.2 | OKO01 |Ilepmognueckuii 3aKoH |XapaKTepHU30BaTh 1. Tect «Metamnmnueckue /
OK 02  |u tabmuna /1.1. XUMHUYECKHE DJIEMEHTBI B |HEMETAJNINYECKHE CBOMCTBA,
Menpeneena COOTBETCTBUU C UX AEKTPOOTPHUIIATENILHOCTD U
MOJIO)KEHHUEM B CPOJCTBO K 3JIEKTPOHY
NEePUOANYECKON CHCTEME  |XUMHYECKHX JJIEMEHTOB B
XUMHUYECKHX 3JIEMEHTOB COOTBETCTBHUE C UX JIEKTPOHHBIM
1. Menneneesa CTPOCHHUEM U IIOJIOKEHUEM B
NIEPUOANYECKON CUCTEME
XMMHYECKUX 31eMeHTOoB [ 1.
MenneneeBay.




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEeHOYHBIX
MeponpUusITHIA

2. [IpakTryeckue 3a7aHus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOIUYECKUM
N3MEHEHHEM CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX
COEIMHEHHI B COOTBETCTBHHU C
nonoxkenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMUUECKHUX
9JIEMEHTOB: «MeTanyeckue /
HeMeTaIIndecKue CBOMCTBA,
3JICKTPOOTPHUIIATETHLHOCTD H
CPOJACTBO K JJIEKTPOHY
XAMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOCHUEM U TOJIOKEHHUEM B
IIEPUOIUYECKON CHCTEME
XUMHYECKHUX DJIIEMEHTOB

J.1. MenneneeBa»

Paznean 2.
XuMu4ecKue peakunu

XapakTepu3oBaTh THIIBI
XHMHUYECKHUX peakuunid

KonTtpoabsHnas padora
«CTpoeHue BeniecTBa u
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuui

CocraBnsTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
o0OMeHa, 3aMeIlCHHS,
OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIbHBIC
peakinun

1. 3amaun Ha cocTaBlieHUE
YPaBHEHUH PEAKLUN:

— COEMHEHMS], 3aMELLEHUS,
pasioxeHus, o0OMeHa;

— OKUCJIUTENBHO-
BOCCTAaHOBUTEJIBHBIX pEAKLIUN C
HCIIOJIb30BAHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BeIeCTBa WK 00BhEMaA

ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOILIUX B
pEaKIuu BEIIECTB; pACYETHI
Macchl (00bEMa, KomrdecTBa
BEIIECTBA) MIPOIYKTOB PEaKInHy,
€CJIM OJIHO U3 BEIIECTB UMEET




THunbl OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHi
npuMecu
2.2 Onexrponutuyeckas  |CoCTaBisATh ypaBHEHUS 1. 3amaHus Ha cOCTaBIICHUE
JUccouranus u XUMHUYECKHUX PEaKINH MOJICKYJISIPHBIX U MOHHBIX
MOHHBIA 0OMEH MOHHOTO OOMEHa C peakiuii ¢ yyacTHEeM KHUCIIOT,
y4aCTUEM HEOPTraHUYECKHUX |OCHOBAHUU U COJIEH,
BELIECTB YCTaHOBJICHUE U3MEHEHHUS
KHUCJIOTHOCTH CPEIbI
3 Pa3nea 3. Crpoenue u [McciaenoBats ctpoenue u |KonrposabHas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKUX
HEOPraHu4ecKHuX HEOPraHU4eCKMX BelleCTB |BelecTB)
BeleCTB
3.1 | OK01 |Knaccudukanms, 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 (OPMYIIbI UITU
BELIECTB COCTaBJICHHE XUMHYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEILIECTBA 10 MEXIYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».
2. 3ajaum Ha pacyeT MacCOBOM
JIOJU (MAaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).
3. lIpakTuyeckue 3a1aHus 1Mo
KJIacCu(pUKalUK, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEILECTB
Pa3IUYHBIX KJIACCOB.
3.2 | OK 01 DU3UKO-XMMHUYECKHE | Y CTaHABIUBATh 1. Tect «OcobenHocTr
OK 02 CBOICTBa 3aBHUCHUMOCTH (PU3UKO- XUMHUUYECKHX CBOMCTB OKCHUOB,
I[IK1.1  |Heopranmyeckux XUMHUYECKHUX CBOMCTB KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIIECTB HEOPTraHWYECKHUX BEIIECTB  |THAPOKCUJIOB U COJICH».

OT CTPOCHUA aTOMOB U
MOJIEKYJI, a TaKXKe TUTa
KPHUCTAJUIMYECKON PEIIECTKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX pPeaKIni
C Y4acTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEeHOYHBIX
MeponpUusITHIA

OCHOBaHUHU U aM()OTEPHBIX
THJIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpEeTUYECKUE 3aJaHUs Ha
CBOWCTBA U NOJy4YEeHUE
HEOPraHM4YECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosatn
Ka4eCTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. [TpakTHKO-OPUEHTUPOBAHHBIC
3aJJaHHUs 110 COCTABIIEHUIO
XUMHUYECKHUX PEaAKIH C yJacTHEeM
HEOPTaHWYECKUX BEIECTB,
UCIIOJIB3YEMBIX JJIS UX
UACHTU(DUKAITIH.
2.JIaboparopnas padota Nel
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

Pasnen 4. Ctpoenue u
CBOliCTBa
OPraHMYecKux
BeleCTB

HccnenoBarb cTpoeHue H
CBOMCTBA OPraHMYECKHX
BEIIECTB

KonTpoasnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

41

OK 01
IIK1.1

Knaccudukanus,
CTpOCHHE U
HOMECHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponatsb
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3amaHus Ha COCTaBIICHHE
Ha3BaHWH OPraHUYECKUX
COEIMHEHUH 10 TPUBHAIILHON WIH
MEXKIyHAPOAHOU
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3agaHusa Ha COCTaBJIEHUE
MIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (OpMYJI
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
npocreiien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOs
13 JIEMEHTHOT 0 cocTana (B %)

4.2

OK 01
OK 02
OK 04
IIK1.1

CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

YcranaBinBaTh
3aBUCUMOCTH (DH3HUKO-
XUMHYECKHX CBOMCTB

OpF AHNYCCKHNX BCIIICCTB OT
CTpOGHI/IH MOJ'IGKy.H

1. 3amagus Ha cocTaBiIeHUE
YpaBHEHUN XUMHUYECKUX pPeakIni
C y4acCTHUEM OPTraHUYECKHUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa M CTPOEHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX




THunbl OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
MepOonpUATHH
peakuil, WITIOCTPUPYIOIIHNX
XMMHYECKHUE CBOMCTBA C YUYETOM
MEXaHU3MOB IPOTEKaHUs JTAHHBIX
pEaKUrii U TEHETUYECKOU CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTtHble 3a1a4u 110
YPaBHEHUSIM PEAKLMI C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4.3 | OK 01 Nnentuduxamnus Uccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHbIC
OK 02 |oprannueckux KaueCTBEHHbIC PEaKLIUU 3a/IaHMsl IO COCTABJICHUIO
OK 04 |BemiecTB, X 3HaUE€HUE |OPraHUYECKUX COEIMHEHUHN [XMMUYECKUX PEaKLUil C yuacTueM
[IK1.1 | npumeHeHue B OTJIEIbHBIX KJIACCOB OpPraHMYECKUX BEILECTB, B T.4.
OBITOBOM 1 UCIOJIB3YEMBIX JUISI UX
IIPOU3BOJICTBEHHOU uAcHTU()HUKAINH B OBITY H
JEeSITEIbHOCTH IPOMBIIIIIEHHOCTH.
YeJoBeKa
5 Pazpeua S. Xapakrepu3oBatb
Kunernueckue n BJIMSIHHE PA3JTHYHBIX
TePMOJAMHAMHMYECKHE |(PAKTOPOB HA PABHOBECHE
3aKOHOMEPHOCTH H CKOPOCTh XMMHYECKHX
NPOTeKAHUSA peaxuuii
XHMHYECKHX peakiui
5 | OKO01 Ckopoctb xuMHuecKux |XapakTepu3oBaTh BiusgHUE |[IpakTHKO-OpHEHTUPOBAaHHBIE
OK 02  |peakmuii. XuMHUYeCKOE |KOHIIEHTPAIIMH TEOPETUYECKUE 3aIaHUS HA
IIK1.1 paBHOBECHE pearupyrouux BemecTB 1 |aHaau3 (pakTOpOB, BIMSIOMIMX Ha
TEMIIEPaTyphbl HA CKOPOCTh |M3MEHEHHE CKOPOCTU
XUMHUYECKUX PeaKui XUMHUYECKON PEaKIINH.
XapakTepu3oBaTh BIUSHUE
WU3MEHEHUs KOHIIEHTpaluu
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 |Pa3znuuarh uCTUHHBIE 1. 3agaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOPHI pacTBOPOB.

IIK1.1




THunbl OEeHOYHBIX
Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHi
6.2 | OKO01 |[HccnenoBanme cBoiict [MccnenoBars pusnko- JlaGopaTopHas pabota Ne2
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
[IK1.1 HUCTUHHBIX PaCTBOPOB

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlepPKaHNeE (COAepP:KaHue MPUKJIATHOTO MOMYJIs1)

Pa3zgen 7. OuenuBaTh nocjeacTeuss |(3ammra Keica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
NPOU3BOACTBEHHOM NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
AesITeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa ¢
YeJl0BeKa MO3UIUH IKOJT0TUHIEeCKOM
0€e30MacHOCTH
OK 01 |Xwumwus B ObITY H OuenuBats nocnenactsus  |Keiic (¢ yuerom Oynymieit
OK 02 |npou3BOACTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 |mearenbHOCTH IIPOU3BOJICTBEHHON JESITEIBHOCTH)
OK 07  |uenoBeka NeSITeNIbHOCTH YelioBeKka ¢ |Bo3aMokHbIE TeMbI KEHCOB:
IIK1.1 HO3UIINHI YKOJIOTHUECKOH 1. IToremnnenue kiumara u

Oe3omacHOCTH BBICBOOOK/ICHHE Ta30BbIX
THIPATOB CO THA OKeaHa.

2. Bynymue marepuansl 1Uist
aBWa-, MallMHO- 1
IpUOOPOCTPOECHHUS.

3. HoBsle maTepuansl A
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE

PACTUTCIILHBIX IIPpEIIapaToB




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 TeopeTnyeckue 3aJaHue M0 JUCHUIIHHE .

[lepeuncnure OCHOBHbIE MOHATUS XUMUHU.

Kak otnmnuunth ¢pusnyeckoe sBIEHUE OT XUMUYECKOTO?

Ha3zoBure Tuns! xumuueckux ¢popmyin. [IpuBeaure npumepsl.

Kakune xumudeckue sBICHHUS JI€KaT B OCHOBE TEXHOJIOTUYECKUX ONepaluii Ha MPEeANPUSTHIX

JKEJIE3HOJJOPOKHOT0 TpaHcnopTa?

5. CdopmynupyiiTe OCHOBHBIE KOJMUECTBEHHbIE 3aKOHbI XUMUHU U OOBSICHUTE  UX C TOYKHU 3PEHUS
ATOMHO-MOJIEKYJISIPHOI'O CTPOEHUSI.

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

OT COBPEMEHHOI (OpMYyIUPOBKU?

Kakue cBolicTBa XMMUUYECKUX JIEMEHTOB U3MEHSIOTCS IEPUOINIECKH?

8. IlokaxxuTe Ha MpUMepe CBOMCTB MIEIIOYHBIX METAJIOB U TAJIOTEHOB 3aKOHOMEPHOE N3MEHEHHE
HX CBOWCTB.

9. IIpoeaute 0030p cTpykTypHI [lepronndeckoii cucTeMbl XUMUYECKUX HIIEMEHTOB.

10. ITokaxkuTe B MEPUOIUYECKOI cUCTEME NepUOJIbl XMMUYECKHUX 3JIEMEHTOB U OOBSICHUTE
M3UYECKUI CMBICI NIEPUO/A.

11. ITokaxkuTe B NEPUOUUECKOI CUCTEME TPYIIIBI XUMUYECKUX 3JIEMEHTOB U O0BICHUTE
(bu3nyecKui CMBICH JI€JI€HMSI 3JIEMEHTOB Ha TPYIIIbI U MOATPYIIIIHL.

12. Yewm xapakrepusyrorcs S-, p-, d- u f-a1emenTsI?

13. Chopmynupyiite orpeneieHue MOHITHS «aTOM.

14. U3 xakux 4acTHI] COCTOUT aTOM?

15. ChopmynupyiiTe onpeneneHue MOHATHS «OPOUTAIIbY.

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

17. Kakumu napameTpamu xapakTepu3yeTcs COCTOSHUE 3JIEKTPOHA B aToMe?

18. Kak onpenenuts MaKCUMaJIbHOE YUCIIO 3JIEKTPOHOB Ha KaX/10M YpOBHE aToMa?

19. Cdopmynupyiite orpeneieHue MOHITHS «XUMHYECKasl CBS3bY.

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

21. CdopmynupyiiTe onpeneneHne MOHITHS «JIEKTPOOTPUIATEIEHOCTHY.

22. OxapakTepu3syiirte - 1 6-CBsi3u. [IpuBenuTe npuMepsl.

23. OOBsACHUTE MEXaHU3M 00pa30BaHUS JJOHOPHO-AKIICTITOPHOHN CBSI3H.

24. Kakue coeMHEHUs Ha3bIBAIOTCS KOMIUIEKCHBIMU? [IpuBeinTEe MpUMEpHI.

25. Ykaxure 00JacTU MPUMEHEHHSI KOMITJIEKCHBIX COSIMHEHH Ha KeJIe3HOA0POKHOM TPAHCIIOPTE.

26. KakoBa XxapakTepuCTHKa HOHHOW CBSA3U?

27. Kakue coenMHEHHS OTHOCATCS K HOHHBIM? [IpuBenTe mpumepsl.

28. Kak Oynet nu3MeHsTCs CIOCOOHOCTD AJIEMEHTOB K 00pa30BaHMUIO METAJUTMYECKON CBSI3U?

29. OxapakTepu3yiTe 0COOCHHOCTH BOJIOPOIHOM CBSI3H, €€ BIMSHUE HA CBOWCTBA BEIIECCTB.

30. Ha3zoBute arperaTHble COCTOSIHHS BellecTB. [IpuBeanTe npumepsl.
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31. Yem oTimuaroTcst amop(HBIE BEIIeCTBAa OT KPUCTATIOB?

32. Ha KOHKPETHBIX MTPUMEpaxX MOKaXUTE 3aBUCIMOCTh CBOMCTB BEIIECTB OT THIA KPUCTAITHISCKUX
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 oneHku 0TBETOB

Oyenka Kpumepuu

S  «OTILY» OTBeT NOoJIHBIN U NPaBUIbHBIA HA OCHOBAaHUH U3YyYEHHBIX TEOPHIl; MaTepHual
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 oTBeTEe OOHAPYKEHO HETIOHUMAHKE CTYIEHTOM OCHOBHOT'O COJIEPKaHUs

y4eOHOro MaTepuaia Wi JOMYIIEHbI CYIIECTBEHHbIE OMUOKH, KOTOPBIE CTY/ICHT HE
CMOT MCITPABUTh ITPU HABOJSIIMX BOIPOCAX MPENOAABATEIS.




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 OKHUCIIEHUSI aTOMOB B BelecTBax ¢ popmymnamu: N2, NFs3,
NHs, H202, F2, SO2, SO3, N20s.

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

Omnpenenure maccy: a) 0,5 moas KOH; 6) 3 moms 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.
Jaiite xapakTepuCcTUKy 110 nepuoauyeckon cucreme Jl. . MenneneeBa ajemMeHTam ¢
MOPSAKOBBIMU HOMepamu 12, 26, 47, 53, 80 u 83.

Kaxk u3menstorcs cBoiicTBa 3JIEMEHTOB B IEPUOJIE, TPYIIIe (CiieBa Hanpaso)?

Yepes pactBop NaOH maccoii 15 r nponyctunu cepoogopoa Hz2S maccoit 30 r, kakas coib
obpazyercs ripu 3ToMm? OnpenenuTe ee Maccy U KOJTUYECTBO.

[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 cxkuranuu 0,51 r koroporo oopaszyercs 1,28 r auokcua.
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 B3ST pacTBOP CEPHOM KUCIOTHI C COJIEPKaHuEM
OCHOBHOTO BerniecTBa Maccoit 490 r. MaccoBasi 10J1s1 BBIX0/1a COJIM OT TEOPETUYECKH BO3MOKHOTO
coctaBuia 96%. KakoBa macca noydeHHoro cyibdara 6apus?

O6paser ynoopenus comepxut 80% KCI. Kakoa maccoBast moist kanust B iepecyere Ha KoO B
TOM 00pasie?

JI71s1 yHUUTOKEHHUSI BPEAHBIX TPBI3YHOB B MOJIEBBIX YCIOBUSAX HCIONB3YIOT XJIOP, 3aMOIHSIS 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 x110poBo10po1a MOXKET ObITh oydeH u3 40 i1 xmopa?

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

[Tpou3soiiaeT u nojHass HEUTpaTU3aLKs IPU CIMBAHUU PACTBOPOB, coAepkammx 20 T rTuapokcuaa
Kajausg 1 22,5 r a30THOM KHUCIIOTHI?

CocraBbTe 3JIeKTPOHHYIO (opMyITy aToMa THTaHa Ti, atoma kaamus Cd.

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

O6pasen remaruta conepxkut 82% Fe;03. KakoBa maccoBast 1051l Jkene3a B JaHHOM o0pasiie?
[Tpu ananu3e ctanu Ha cojiep)kaHue B HEll yriepojia oOpasel] crjiaBa CXKUraroT B TOKE KHCIOpoaa
Y yJaBJIMBAIOT BBIICIMBIIMICS Tipu 3ToM okcu yriepoaa (1V). Onpenennre MacCcoBYO J0ITIO
yriepona B oOpasie craiu, eciiu HaBecka ero osuta 10,00 r, a macca okcuna yriepoaa (1V)
cocraBuia 0,23 1.

Jlna npurotosnenus 500 T IEMEHTHOTO pacTBOPa, IPUMEHSEMOT0 B CTPOUTEILCTBE, CMELINBAIOT
75 T uementHoro nopouika, 300 T mecka 125 T Boabl. Onpenenute MacCoOBbIE JOJIU
KOMIIOHEHTOB B pacTBOPE.

Ha npeanpusarusx >keae3H010p0KHOI0 TpaHCIopTa (TalbBaHUUECKHE 11eXa, YKOJIOTHYECKHe
nabopaTopun) JUIsl OIPEAEIICHUs COepKaHUsl HEPACTBOPUMBIX MPUMECE B paCTBOPAxX MIIH BOJE
MPUMEHSIOT PHIIbTPOBaHKE. BpIUuCINTE MaCCOBYIO JTOJIIO HEPACTBOPUMBIX MPUMECEH B TaHHOM
o0pasiie pacTBopa, eclii Macca ocajka Ha GuiIbTpe paBHsnach 1,2 r, macca guinbTpata — 18,8 T.



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
KaJIBLIMSL C COJISTHOM KUCIOTOM, coneprkaieid 40 r xsiopoBogopoaa?

CocraBbTe ypaBHEHHS 3JIEKTPOIUTHUUECKOM TMCCOLMALINN CIEIYIOIINX OCHOBAaHUM: THIPOKCHUIA
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 6apus. Onpenennre MacCOBYIO JOJIFO paCTBOPEHHOTO
BELIECTBA B pacTBOPE.

Hanummre nosHeie U KpaTKue HOHHBIE YPABHEHUS PEAaKIMil MEXKIAY pPaCTBOpPAMHU: a) XJIOpUAa
KaJus U HUTparta cepedpa; 0) runpokcuaa kanus u aurpara menu (11); B) cynbdara natpus u
HUTpaTa 6apus; r) cyiabhara aTIOMUHUS U XJIOpHaa Oapwusl.

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

6) FeS + H* = HzS + 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.

Onpenenure Maccy Xxpoma, KOTopast BBIAEIAETCS Ha KaTOJIE MPH AJIEKTPOJIU3e Cyab(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.

CoctaBbTe ypaBHEHHs peakluid, MPOTEKAIOUINX Ha IPaQUTOBBIX AIEKTPOAAX MPHU IJIEKTPOIIU3E: a)
pacruiaBa MgCly, 6) pactsopa MgClo.

Onpenenute HEM3BECTHBIN ABYXBaJCHTHBIM MeTaJl1, €CIIU MPH NMPOITYCKAHWHU TOKa, CUJION 2 A B
teyeHue 1 yaca 14 MuHyT 24 cekyH] uepe3 BOJHBIN pacTBOP COJIM 3TOTO METaslla Ha OJJHOM U3
rpadUTOBBIX HJIEKTPOIOB BBLACTHIICS MeTaI Maccoi 2,94 r. Beixon nmo Toky npusath 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]] HATPUS —
H20, Zn, Oy, Si, P, NO2, ZnO, Al(OH)s; 0) ruapoxcun 6apust — CO2, Oz, HNO3, NaOH,
Na>S0s, FeO, Al,O3, AgCl, CuO;

B) ruapokcu Maraus — SOz, Oz, HCI, NasPOs, NaOH, CuO. Hamumimre cOOTBETCTBYIOIIHE
YpaBHEHUS PEaKIIUM.

C kakMMH U3 IIEpEUNCIICHHBIX BEIIECTB Oy/IeT pearnpoBaTh:  a) coiyisiHas kuciora — Fe, Hg,
P20s, SOz, Al203, Al, Zn(OH)2, NazxS0sq; 0) pazbasiienHast cepHas kuciora — SOz,
Fe30s, Cu, Mg, CO, NazPQOs, P20s;

B) pa30aBiieHHas a30THas kucioTa — Zn, S, CuO, Fe, ZnO, Cu, AI(OH)3, P.

41.
42.
43.
44,
45.
46.
48.

Hammmmre coOTBETCTBYIOIINE YPaBHEHHS PEAKIIHIA.

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

CocraBbre ypaBHeHus peakiuii: S—SO2—H2SO03—Na:SO3—NaszPOs.

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

CocraBbTe ypaBHeHUs peakiuii: ZN—ZnS—2ZNnCl,—2Zn(NO3)>—Zn(OH)2 —Naz[Zn(OH)4].
CocraBwte ypaBHeHus peaknuii: P—P205—H3PO4—K3PO4.

CepHast KUCIIOTa PUMEHSIETCS B TEXHOJIOTUH IS TPABJICHUS METAJLIOB (ylaJIeHUE TICHKH OKCHUJIOB
C TIOBEPXHOCTH MeTaJuIoB). PaccunraiiTe onTHMallbHOE OTHOIIIEHHE MACcChI KHCIIOTHI B PACTBOPE K

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

yeM TpeOyeTcsl 10 yPaBHEHUIO PeaKIiy.

49.

MoOXHO 1U TIO BHCIIHCMY BHAY ONPCACIUTHb, K KAaKOMY KJIACCY BCHICCTB OTHOCHUTCS HAaHHOC

BEILECTBO?
50. Kakue ¢pu3nko-XuMHYECKHE UCCIIEOBAHUS (OTBITHI) HEOOXOJMMO MTPOBECTH C BEIIECTBOM, YTOOBI
TOYHO OIpPENEIUTh €ro MPUHAIEKHOCTD K:



a) MPOCTHIM BEIIeCTBaM; 0) MeTaJJIaM WJIM HEMETAJJIaM; B) CJIO’KHBIM BEIIECTBAM; T') OKCHJIAM; 1)
KHCJIOTHBIM, OCHOBHBIM HJTH aM()OTEpHBIM OKCHAM; €) OCHOBAHMSAM, KUCIOTaM HIIU COJISIM?
51. CocraBbre paBuenus peakiuii: NaCl—Na—NaOH—Na,SOs—NaNO:s.
52. CocraBbte ypaBHeHus peakiuii: S—S02—H>SO03—NaSO3—NazPOs.
53.CocraBbre ypaBHenus peakuuii: Cu—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. CocraBbte ypaBHeHus peakiuii: P—P205—H3P04—K3POs.
56. PacctaBbTe K03()(pULIMEHTHI B ypaBHEHHUSIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM
AJIEKTPOHHOTO OajiaHca, KaK 3TO yKa3aHO BhIIIIE:
a) KMnOs + H2S + HoSO4= MnSOs+ S + K2SO4 + H20;
6) KMnO; + K2SO3 + KOH = KaMnO4 + K2SO4 + H20;
B) HBr + KMnO4 = Br2 + MnBr2 + KBr + H20;
r) H2S + K2Cro07 + HoSO4 = S + Cro(S04)3 + KoSO4 + H20;
1) Zn + HNO3z + H2SO4 = N20 + ZnSO4 + H20
e) S+ KCIOs + H20 = Clo + H2SO4 + KSOys;
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 + HNO3 = N2O + Mg(NO3)2 + H20;
M) P + HNO3z + H20 = H3PO4 + NO;
H) SO2 + K2Cr207 + H2S04 = Cr2(S04)3 + K2SO4 + H20;
o) FeS + Oz = Fe203 + SOa.
57. Onpenenure 06beM Boopoa (MPU HOPMAJIBHBIX YCIOBHSX ), BBIJICIICHHBIN MTPU B3aUMOJICHCTBHUH C
COJITHOM KUCJIOTOW aJIFOMUHHUS MacCoM S T.
58. Ilpaktuyeckas pabora Ne3 B (hopMe mpakTHUECKON MOATOTOBKU
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)
HUKES?
61. K pactBopy, conepxamemy 27 r xinopuaa meau (1), no6asunu 14 r xxene3nsix onuiok. Kakas
Macca M€l BbIJIEINIIAaCh B Pe3yJIbTaTe ITOU peaKkiuu?
62. Oxcua xpoma, IPUMEHSIEMBIN B COCTABE MACTHI 1151 ITOJINPOBKU IIOBEPXHOCTH JI€TaJIEH, COAEPIKUT
68,42% xpoma. OnpenenuTe CTeNeHb OKUCICHHS XpoMa U (OpMYITy OKCHIA.
63. dropup amOMHUHNSA, IPUMEHSEMBIN B IPOU3BOICTBE AMAJIEH, IOIy4Yal0T HEUTpanu3anuen
TUAPOKCH/IA ATFOMUHHUS TUIABUKOBOM KUCIIOTOM. PaccunTaiiTe MaccoByro 1010 (PTOPOBOAOPO/IA B
KHCIIOTe, eclii Ha B3auMoieiictBue ¢ 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
OKHCJIEHH YKa3aHHBIX IpuMecel B uyryHe maccoi 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
HEMETAUTMYECKUX MMPUMECEH, paccuuTaiiTe MaCCOBYIO JIOJIO YIIIepoaa B JAaHHOM 00pasiie 4yryHa.
66. JlaboparopHas pabora Ne6
67. Kakue u3 BemecTs, HopMyIbl KOTOPBIX IPUBEICHHBI HUXKE, SBISIOTCS H30MEPaMHU:
: CH3;7CHz-CH;—CH7 CH,4 ) CH3;=CHz-CH;—CH,
a ; r ;
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68. HazoBwute yriieBomopoibl, GOpMyIIbl KOTOPBIX TPUBEACHBI HUXKE:
CH3- CllH—CllH— CH,

2 CH, CH, ; 6
T
CH—CH—CH;~CH;~CH,
CH;~CH—CH, CH, .
Gt ¢t A
CHy- CHy-CH—C—CH—CH,— CH, CH;~C—C—CH,
9 CH, CH, ; y CH, CH,

69. Hanummute cTpykTypHBIE (GOPMYIIBI CIEAYIOUIUX YTIEBOIOPOAOB:

70. a) 2,2-mumeTtunmpornas; 0) 2,2,4-TpuMeTUIITICHTaH;

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

72. CocTaBbTe ypaBHEHUS PEAKIIUM, XapaKTEPHBIC TSI XUMHUYECKUX CBOMCTB TaHA.

73. OxapakTepusyiTe pU3ndecKue CBOWCTBA MPEAEIbHBIX YIIeBOA0poaoB, coctaBa C3Hg u CsHao.
YKaxuTe NX NpakTHIeCKOe MPUMEHEHHE Ha JKEJIe3HOI0POKHBIX 00BEKTaX.

74. CocTaBbTe ypaBHEHUS PEAKIIHii, COTJIACHO CXEMeE:

75. C — CH4 — CH3Cl — C2Hg — COa.

76. Onpenenute 00beM KHCIOPOAa, HEOOXOJUMOT0 Ui oHoro cropanus 200 r nmeHTaHa.

77. Macca CxMyKeHHOTO0 ra3a B 6ajuioHax JUIsl TEXHUYECKOI0 MCIOJIb30BaHus Ha MPEANPUATUIX
KeNe3HOI0OPOKHOTO TpaHCIopTa cocTaBisieT okoio 10 xr. PaccuuTaiite 00beM Bo3ayxa, HEOOXOIMMBIiA
JUTSL COKMTAaHUSI 9TOTO KOJTMYECTBa rasa, rmojaras, 4To €ro OCHOBHOM cOCTaB — mpornaH. Kakoit 00bem
YIIEKUCIIOTO Ta3a MPU 3TOM BhIIenuTCs? PacueTsl mpuBeInTe K HOPMAIBHBIM YCIOBHSIM.

78. PaccumnTaiite 00beM BO3/1yXa, HEOOXOIUMBIH JIJIsi CTOpaHus Ta3000pa3HOT0 TOTUIHRA,
TIPHMEHSEMOT0 B TEITIOBO3HOM X03sHicTBe, 066eMoM 1 M3 ¢ o6beMHEBIME oMK MeTaHa 91%, sTaHa
4%, Bogopona 2%, a3oTa U Apyrux HEroprouux ra3on 3%.

79. CocTaBbTe ypaBHEHUS peaKkluii, COTIIACHO CXeMaM:

a) CHs — C2Hs — CoHs — COo.

6) CHe — CoHsCl — CoHs — C2HsOH.

80. Onpenenute 00BEM dTUIICHA, 0OPA3YIOIIETOCS MPU JACTUIpATAIIMN dTHIOBOTO criupTa Maccoit 200 r,
€CJIM BBIXOJ NMpoaykTa cocTaBUT 80% OT TEOPETUUECKH BO3ZMOKHOI0?

81. Onpenenute 00bEM dTUIICHA, KOTOPBIM HEOOXOIUM IS MOTydeHus 126 Kr okcua STUICHA,
YUUTBIBAsi, YTO IPOU3BOJCTBEHHBIE IOTEPU 3TUIIEHA COCTABIIAIOT 10%.

82. Onpenenute Maccy Opoma, HEOOXOIUMOTO JyTs oaydeHus 1,2-muépomatana u3 17,5 r aTriieHa.
83. CocTaBbTe ypaBHEHUS PEAKIMM, COTIIACHO CXEMaM:
a)CaCO3 — A — CaCz — C2H2 — CeHs;



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

6) Cl

84. HazoBure o0nacTu MpUMEHEHHUS alleTHIIEHA, €T0 TOMOJIOTOB U IMTPOU3BOIHBIX HA MPEANPUATHSIX
JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.
85. Ompenenute 00beM aleTHIIeHa, HEOOXO0AUMOTrO AJIsl HOMyYeHHUs | KT BUHWIXJIOPH/IA, IPU BBIXOJIE
90% OT TEOpEeTUYECKU BO3MOKHOTIO.
86. Onpenenute 00BEM BOJ0pOaa, TpeOyeMoro /i nojaydenus 134 11 3TaHa Ipu THAPUPOBAHUH
aleTusIcHa.
87. Onpenenute 00bEM alleTUIICHA, KOTOPBIM MOYKHO TOJYUUTh U3 KapOuaa KaibIUs Maccou 15 kr.
Ecnu nonst mpumeceit B kapOuae Kanbuus coctaBisieT 15%.
88. Omnpezienute 0OBEMBI aLlETHIICHA U BOJOPOa (H. y.), 06pasyromerocs mpu kpekunre u3 1000 v
IIPUPOJIHOTO Ta3a, cojepxauiero 96% meraxa.
89. CocTaBbTe ypaBHEHUS PEAKLIUM, COTJIACHO 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 LHUKJIOTeKCaHa, HEOOXOIUMOTO — AJis ofyueHus 2,43 Kr 6eH3051a Npu peakiuu
nerugpupoBanus. Kakoii raz u B kakom o0beme oopazyercst?
91. Kak, ucxoas u3 Merana, noixy4utb 0enzon? Onpenenure o0beM MeTaHa, HEOOXOAMMOTO IS
nosrydeHus 8,2 T 0eH3osia 6e3 yuera moTepb.
92. CocraBbTe CTPYKTYpHBIE (POPMYIIBI CIETYIOIIHUX BEIIECTB:

a) 2,4,6-rpuMeTHIIOCH30T; 0) 1-MeTni,4-n300yTHIIOCH30IT;

B) 1,4-u3zonponmiiOeH3oi; ) 2-MeTHIL, 3-3THIIOEH301.
93. Kakas macca 6eH3051CYIb()OKUCIOTHI MonyuuTcs npu aecteuun 200 mi 94% -Horo pacTBOpa
H2S04 (p = 1,83 r/em®) Ha Genzon?
94. 13 anerunena oobemoM 23 11 (H. y.) moy4dmin 0eH3oi Maccoit 16 . Onpeaenure nporeHTHBIHN
BBIXO0J1 HUTPOOEH301a.
95. Macca CXIKEHHOT0 raza B 0ayutoHax JJist ObITOBOTO MCIIOJIB30BAHMS COCTaBIsAET 0KOI0 10 K.
Paccuuraiite 00beM BO3ayXa, HEOOXOAUMBIN AJIs CXKUTAHUS ATOTO KOJIMYECTBA rasa, mojaras, 4ro ero
OCHOBHOM cocTaB — npornaH. Kakoit 00beM yriekucaoro ra3a npu ToM BbIIEIUThCs? PacueTst
MPUBEANUTE K HOPMAIBHBIM YCIOBUSIM.
96. Harumute cTpykTypHBIE GOpMYITBI H30MepoB criupToB coctaBa CsH11OH. JlaiiTe M Ha3BaHUS.
97. CoctaBbTe ypaBHEHUE PEaKIIMii, XapaKTEPHBIX JIJIsI XKMUYECKUX CBOMCTB mpomaHoia-1 u Oyranona-
2.
98. CocTaBbTe ypaBHEHUs PEaKIIMii, COTJIACHO CXEMaM:

CoHe — CoHs — C2Hs0H — CoHsONa.

0
CH,~ CH,C1= C,Hg=> C,H,Cl—> C,H0H—>CH;-CT

CaCO3 — CaCy — CoHz — CoHsg — C2H50H.

99. CocTtaBbTe ypaBHEHUS PEAKIIHI, COTJTACHO CXEME:

100. a) CoHs — C2HsCl — CoHs — aTHIIEHTIHKOID.

0) STUIIEHTIIMKOJIb — 1,2-TUXJIOPATaH — aleTHICH — OCH30J1 — YIJICKUCIBIN ra3.

101. PaccunraiiTe Maccy STHJIOBOTO CIIUPTA, MPUOBIBILIEr0 HA CTaHLMIO b., eciu mpu oTIpaBKH co
cTaHuu A. B muctepHe O0buto 90 TOHH 3TaHOJIa U PU TPAHCIIOPTUPOBKH ero notepu coctaBuin 0,2 %.
102. Kakoii 06beM Bo3ayxa, coaepxkaiiero 20% kucinopoia, moTpedyercs Uist CropaHus: a) 5 MOJb
MeTaHosa; 0) 2 MOJIb TIporanoia?

103. ITpu B3aumonericteuu 180 r 3TaHONIa ¢ THAPOKCUIOM HaTpus nosrydeHo 210 r staHoIsATa HATPUS.
Omnpenenure MPOLEHTHBINA BBIXO/ STAHOJATA HATPUS OT TEOPETUYECKU BO3MOKHOTO.



104. B xauecTBe aHTH(]pU3a B paAraTOpax CUCTEM OXJIAXKICHUS JBUTATEICH BHYTPEHHETO CTOPAHMS
MOJBMYKHOTO COCTaBa JKEJIE3HOAOPOKHOTO TPAHCIIOPTA UCTIOIB3YETCs STHIICHTIINKOIb. 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 TIEpEUYHCICHHBIX BEIIECTB OYIET pearupoBarh (PEHOI: HATPHA, XJIOp, OCH301, 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-tpubpomderon.
6) CHs — CH3Cl — CyHs — CoHsCl — C3Hg — CeH1s — CsHs — mmxpuHOBas Kuciora.
108. Onpenenute Maccy Opoma, KOTOPBIN moTpedyeTcs ans nmonydenus 233 r 2,4,6-tpudpomdenora.
109. Ompenenute MaccoByto J0Jt0 (DEHONIATA HATPHUS, B PACTBOpE Maccoit 232 T, eciiu mpopearupoBaio
21 r ¢eHoMa ¢ TUAPOKCHUIOM HATPHS.
110. Onpenenure maccy enomna, komnyectBoM Beniectsa 0,5 MOITb.
111. IukpuHoBas KuciO0Ta, 00pa3yromIasics Ipyu HUTPOBaHUH (PeHOIa KOHIEHTPUPOBAHHOMN a30THOM
KHCJIOTON M SBIISIIOIIASCS B3PBIBYATHIM BEUIECTBOM, UCTIOIB3YETCS B JOPOKHO-CTPOUTENBHBIX 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 BemiecTa 1mo Gpopmysam:
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113. CocraBbTe ypaBHEHHS peakliUii, XapaKTEPHBIX ISl aJbJAETHAO0B HA IPUMEpE MPOTaHaJsl.

114. KaxoBbsI criocoObl nostyuenus ainbaeruos? [IpuBeaure cOOTBETCTBYONINE YPaBHEHHSI PEaKIIMA
MOJIyuyeHus: OyTaHasl.

115. Kakue peakiiuu sSBISIOTCS KAYECTBEHHBIMU JJI ONPEIENICHUs albJeru10B B pacTBope? OTBET
MOATBEPUTE YPAaBHEHUSIMH PEAKIIHIA.

116. CocTaBbTe ypaBHEHHS peaklUy MOJIMMEPHU3AINH U MTOIMKOHACHCAUU (hopMasbaeTuaa.

117. CoctaBbTe ypaBHEHUS PEAKIIHIA, COTIIACHO CXEMaM:

o)
= =z
C,Hg&— C,H,Cl— C,H.OH— CHB_C\F CH—C{

a) OH

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

118. C xakuMu H3 NMEePEYNCICHHBIX BelecTB pearupyet nponanaib: NHz, CH3OH, HCN, Cu(OH),, Na,
O, amMuavHBIH pacTBOp okcuaa cepedpa? CocraBbTe ypaBHEHHUS BO3MOXKHBIX PEAKITU M HA30BUTE MX
MPOJYKTHI.

119. Kakas macca TexHrnueckoro kapouaa Kanbiwsi, coaepskamiero 20% npumeceit, morpedyercs 1ist
noJjtyueHus 26,4 r ykCyCHOTO ajibJerua, €CJIM BCE PEaKIMK NIPOTEKAIOT ¢ BEIXOJ0M IpoaykTa 80%?
120. Ilpu B3auMopeiicTBUU dTaHoNIa Maccoit 9,5 T ¢ okcumom meau (1) momyunnu anpaerua, macca
KoToporo coctaBuia 7,4 r. Paccunraiite MaccoByo 1010 (B %) BBIXO/A allbJerUaa.

121. Ins kaTaIMTHYECKOTO THAPUpOoBaHus 17,8 T cMecH MypaBbMHOTO M YKCYCHOTO aJIbJIETUJIOB /10
COOTBETCTBYIOIIIUX CIIHUPTOB moTpedoBanoch 11,2 1 Bomopoxaa (H. y.). Onpenenute MacCoBYIO JOIIO
Ka)KI0ro ajlbJeru1a B CMECH.

122. Hanumure CTpyKTypHbIE (POPMYIIBI CIEAYIONIMX KETOHOB:



a) 2,2-MTUMETUIITICHTaHOH-3; 0) METUJIDTHIIKETOH; B) 3-MeTUIOyTaHOH-2.
123. CocTaBbTe ypaBHEHHUS PEAKLIUH, XapaKTEPHBIX JJIs1 KApOOHOBBIX KHUCIOT HA IIpUMepe
MIPOMTMOHOBOM KUCIOTHI. [IpuBeIuTe COOTBETCTBYIOLIUE YPABHEHUSI PEAKIIUH.

124. Hanumure ypaBHEHUE pPEAKLIMU [TOJIyYE€HUSI aKPUIIOBOM KUCIIOTBI.
125. CocTtaBbTe ypaBHEHUS PEAKIIUN MTOTYICHHUSI YKCYCHOM KHUCIOTHI U3 HEPTH.
126. CocTaBbTe ypaBHEHUS PEAKILIUNA, COTTTACHO CXEMaM:
C,H,— CH;CfSﬁ C,H,OH— C,H, — CH3—C<(|_)|% CH3—CiO — CH3—C<O

OH ONa
a)

CH 4%H—C/<2% CH,OH —> CHBr %CZHGACH?,—Ci(H)% CHg_cio
0) OH.
127. MypaBbuHas KUCIIOTA, I0J00HO ajbAerujiam, 1aeT peakuio «cepedpsaHoro sepkana». CocraBbTe
ypaBHEHHE 3TOW PEeaKIMK. XapaKkTepHa JIK OHA JUIS IPYTUX KapOOHOBBIX KUCIOT? OTBET 000CHYMHTE.
Kakas macca cepedpa obpazyercs npu okucienuu 5 mois HCOOH?
128. CocraBbTe ypaBHEHHs PEaKIHid dTEPUPHUKAINNA MEKIY: a) YKCYCHON KUCIOTON 1 OyTaHOJIOM; 0)
MAacJISTHON KUCJIOTON U MPOIAaHOJIOM; B) MypaBbUHOW KUCJIOTON U ITAHOJIOM.
129. Onpenenute MacCy YKCYCHOH KHCIOTHI, TIONydeHHOH OkucaenueM 5 M° 6yrana mo cxeme: CaH1o
+ O2 — CH3COOH + H20.
130. U3 anerunena Ha ocHoBe peakuinu KydepoBa nonyqaroT ykcycHyro kucioty. Kakoit oobem
alieTuieHa norpedyercs uid noiaydeHus 125 T ykCycHOM KUCIOThI?
131. Onpenenure Maccy aneraTa HaTpHsi, 00pa30BaHHOTO MPU HEUTpaIU3alMK THAPOKCUIA HATPUSI
Maccoil 16 T ykcycHOM KUCIOTBI Maccoit 45 1.
132. IIpu TpaHCIOPTHPOBKE YKCYCHOM KUCIOTHI Maccoit 90 TOHH B cHeMaM3UPOBAaHHOM BaroHe Ha
nepepabdarbiBarolee npeanpusTre npuosuio 89, 6 T Bemectsa. OnpenenTe MacCOBYIO 10JIFO OTEPb.
133. CocTaBbTe ypaBHEHHS peakluii dTepuuKayd MEXIYy: a) MacIsIHON KUCIOTOM U MPONaHoJIoM; 0)
BaJIEPUAHOBON KUCIOTOM M METAHOJIOM; B) YKCYCHOM KHCIIOTOM U OyTaHOJIOM.
134. CocTaBbTe ypaBHEHUS PEaKIIUi THAPOIH3A: a) MPOMUIOBOTO dPupa YKCYCHON KUCTOTHI; 0)
METHUJIOBOTO 3(hrpa MEHTaHOBOM KUCIIOTHI; B) STHJIOBOTO 3(hupa MPONMOHOBOI KUCIOTHI.
135. CocTtaBbTe ypaBHEHUS PEAKIIUN COTJIACHO CXEMaM:
A0 z -0
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a) 37

)
— CH3—C< —

O O
Z Z
C,H;— C,H;/— CHOH— CH:,,,—C\l_| — CH;—C_ OCH,

OH
— CH,0OH — CO,.

6)

136. CocTaBbTe cxemy MOTyYEHHUs dTHUIANeTaTa U3 sTaHa. Hanummre ypaBHEHHsI COOTBETCTBYIOIIUX
peaKuuu.

137. Onpenenute Maccy ciokHoro 3¢gupa, oopazoBarHoro 100 r ykcycHOU KUCIOTHI B 118 T
METHIJIOBOT'O CIIUPTA.

138. ByTunanerat BXOAUT B COCTaB MeHTa(TalIEeBbIX 3MaJICH, UCIIOJIb3YEMBbIX JJI1 OKPACKH
NACCA)KUPCKUX BarOHOB U JIOKOMOTHUBOB. OIpeenuTe ero NpoLuEeHTHBIN BBIXO, €CJIU IIPU
B3auMoIeicTBUU 48 T OyTaHoJa U 72 T YKCYCHOM KHCIIOTHI MOTYYMIIA 74 T CIOXKHOTO ddupa.

139. Brruncnure MakCUMalIbHO BO3MOXHBIN BBIXO/I METHIIOBOTO 3(prpa MypaBbUHON KUCIIOTHI, €CIIU
Ju1s peakiuu 06110 B3aTO 40 T KrcaoTel 1 20 T crupTa.

140. Kakue cBolicTBa XapakTepHsl AJis xKUpoB? Hanummrte ypaBHEHHS peakLnil.

141. B uem cymHOCTh THAPUPOBAHUS KUPOB? Hanmummre ypaBHEHHE pEAKIIMU U YKAKUTE, T
UCIIOJIb3YETCSI 3TOT MPOLIECC.

142. Kak MOKHO NPEBPATUTH KUJKHUHI KUP B TBEpbIi? Hanummre ypaBHEHHE peaKiH.



143. Hanummute CTpyKTypHYIO (hOpMYITy CI0KHOTO 3dHrpa, 00pa30BaHHOTO TJIMIIEPUHOM U OJIEHHOBOM,
CTEapUHOBOU U MACIITHOM KHMCIIOTaMHU.

144. Onpenenute Maccy IMiepuHa, KOTopas oOpa3yercs MpH 1EJI0YHOM OMBUICHUH TBEPAOTO KHUpa
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
rMIepuHa nmorpedoBanock 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. KakuMu XMMHYECKUMU PEAKLIUSIMU MOKHO TOJITBEPIAUTH, YTO TIJIFOK03a — aJIbJAETUIOCTUPT?

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

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

150. CocTtaBbTe ypaBHEHUS peaklUii COTJIACHO CXeMaM, YKOKUTE Ha3BaHUS BEIIIECTB:

a)

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

612 OH OC,H

25
6) (C6H1005)n — CeH1206 — CO2 — CsH120e.
151. CocTaBbTe ypaBHEHUS CIEAYIOMIUX PEAKIIUN C YHACTHEM IEJUTIOJIO3bI: a) Tuaposu3a; 0)
TOPEHHUs; B) HUTPOBaHUsI M30BITKOM a30THOM KHcoThl. HazoBuTe 00pasyromyecs BelecTsa.
152. Onpenenute 00beM yriIeKUCIOTO Ta3a, 00pa3yoIUNUCs MPU MTOJHOM OKUCIEHUHU 2 MOJIb TJIFOKO3HbI.
153. Ompenenute 06beM Bogopoza (H. y.), KOTOPBIM MOTpeOdyeTcs Ak BOCCTAHOBJICHHS 3 MOJIb
TJIFOKO3bI B CITUPT.
154. Onpenenure Maccy IIIOKO3bI, HEOOXOAUMOM 11 oaydenus 11,2 11 3TuseHa (H. y.) B pe3yibrare
JIBYX MOCJIEAYIOLIUX MTPOLIECCOB — CHUPTOBOTO OPOXKEHUS U JIeruipaTaluy o0pa3yromerocs crupTa.
Brixon stunena cocrasiset 50%.
155. Paccuuraiite maccy 3TaHoja, KOTOPYIO MOXHO mostyduTh U3 100 kr kapTodens.
ITpon3BoaCTBEHHBIE TOTEPH COCTABIIAIOT 18%.
156. Onpenenute Maccy TPUHUTPOLICILTIONO3bI, €CIIU JJI €€ MOJTYYSHHUsT U3pacXxoloBaHo | T
LIEJUTIOJIO3BL.
157. PaccuunTaiiTe Maccy TpuaneTaTa LeJUII0JI03bl, MOJYUYEHHYIO U3 2 T IPEBECHBIX OIMUJIOK,
conepxkamux 55% nemnono3sl. [Ipon3BoCcTBEHHBIE IOTEPH COCTABIISIIOT 72%.
158. C kakuMu U3 IepeUYrCIIeHHBIX BemecTB pearupyet metmwiamud: Na, H.O, HBr, KOH, H2SO4, O,
Cl,. HarmmmuTe ypaBHEHHS pEeaKIHid.
159. Hanummre cTpyKTypHbIe GOPMYIIBI CIETYIOIMIMX aMHUHOB:
160. a) numeTnnaMuH; 0) MEHTUINPONMHIITHIAMUH;
161. B) OyTriiaMuH; T) OyTUIMETUIIAMUH.
162. CocraBbTe ypaBHEHHs pEaKIHii, C TOMOIIbIO KOTOPBIX MOKHO MOJYYHUTh: a) MPONUIaMUH; 0)
STHJIAMUH.
163. CocraBbTe ypaBHEHHsI peaKIMii, XapaKTEepHbIE U1 XMMUYECKHX CBOMCTB: a) TUATUIIAMUHA; O)
MPONWIAMHUHA; B) AMMETUIIAMHUHA; T') METUIIITUIIAMHIHA.
164. CocTaBbTe ypaBHEHHS pPEaKLIUi, COIVIACHO CXEME:
165. CoHz2— CsHs — CeHsNO2 — CeHsNH2 — CH3CsHsNHo.
166. Onpenenure 06beM a3oTa (H. y.), KOTOPbI 0Opa3yeTcs pH CropaHuu 3TuiaMuHa oobsemMoM 40 11 u
cozepxanueM 2 % HEroproyux NpUMecei.
167. Onpenenute nepBUYHbBIN aMHH, IIPU ITOJIHOM C)KUTaHUM KOTOPOTO Maccoi 25 I OoJIyuyeH ras
o6bemoM 4,74 11 (H. y.), HE TIOTJIOMAEMBII PACTBOPOM IIEIIOYH.
168. CocTaBpTe ypaBHEHHS pEaKLIUi, C TIOMOIBIO KOTOPBIX MOKHO MOJIY4YUTh aHWJIMH U3 METaHa.
169. CoctaBbTe ypaBHEHUS PEAKIUNA, XapaKTEPHBIC JIJI1 XUMUYECKUX CBOMCTB aHWJIMHA.
170. AHUIMH IUPOKO NPUMEHSIOT B IPOU3BOJCTBE KPACUTENEH, BCIIOMOTIaTENbHbIX BEIIECTB IS
PE3MHOBOM IPOMBIIIIEHHOCTH, OJIY4YEeHHUs OJIUMMEPHBIX MaTepHAIOB, HAXOIAIIUX CBOE MECTO B



OTpaciIsiX HKEJIE3HOJOPOKHOTO0 X03sicTBa. OnpeenuTe Maccy aHiJIMHA, KOTOPbIA nmojyded u3 210 r
HUTPOOEH301a, €CJIN ero BbIXoa cocTaBmil 80%.

171. C xakuMu K3 IEPEUYMCICHHBIX BEIIECTB pearupyer amuHonpomnroHoBas 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 PEaKIIHiA, C TOMOIIBIO KOTOPHIX MOKHO MOJTYYHTh: ) TIUINH; 0) aJlaHuH; 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 HECKOJIbKO cTaguii? IIpusenure
COOTBETCTBYIOIIME YPABHEHUS PEAKIIHIA.

176. CocTaBbTe ypaBHEHHS pEeaKlIUid, COIJIACHO CXEME:

177. CoHs — CoHg — CH3COOH — CH2CI-COOH — CH;NH>—COOH —

178. CH2NH>—COOCHs.

179. CocTaBbTe cxeMy peakuuu oOpa3oBaHus TPUIENTH/IA U3 aMUHOOYTaHOBOM KHCIIOTHI.

180. Onpenenure Maccy METHIIOBOTO 3(prpa aMHHOIIPOITMOHOBON KHUCIIOTBI, €CIIA B PEAKITHIO BCTYITHIIO
3 MOJIb aMUHOTIPOTTMOHOBOM KHCIIOTHI.

181. Onpenenure MaCCOBYIO JOJIO a30Ta B 3TUIIOBOM 3(PUpPEe aMUHOMACIISTHONW KUCIIOTHI.

182. Ompenenute MacCy aMUHOYKCYCHOM KHCIIOTBI, €CITH MPU €€ HeUTpanu3aiu 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 COOTBETCTBYIOIICH PEaKIIHH.

184. Kak oOpasyercs nentuaHas cBsa3b? [IpuBenure npuMepsl 00pa3oBaHus AUNENTHIA U TPUNIENTHA.
185. HazoBuTe XapakTepHble IBETHBIE peaKLUU OEKOB.

PaboTa MammHUCTa OTHOCUTCS K TsDKEJIOMY (Gu3nueckoMy Tpyay. IloaToMy B CyTOUHBIH parioH
MAaITMHUCTA JOJIKHO BXOAUTH B cpeHeM okoJio 150 r 6enka, HEOOX0IUMMOTO ISl COXPAHSHUS
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 3a1aHUM

0uem<a I(pumepuu: npasuibHo 6blNOJIHEHHbLE 3a0anus

5

«OTILY PaGora BbINOJIHEHA TMOJHOCTBHIO; B JIOTMYECKUX PACCYXKACHUAX U
00OCHOBAHMHU pEIIEHUs] HET MPOOEOB M OIMMOOK; B pEIIEHUH 3ajad HEeT
MaTeMaTHYeCKUX OMIMOOK (BO3MOKHAa OJlHA HETOYHOCTh, OIMCKA, He
ABIISAIOIIAACA ~ CJEICTBHEM HE3HAHUS WIM HENOHMMaHUs  y4eOHOro
MaTepuasa), HeT OIIMOOK B HAaMCaHUH (POPMYIT XUMUYECKUX COETMHEHUI.

4

«Xop.» PaboTa BBINOMHEHAa TMOJHOCTHIO, HO OOOCHOBAaHHUS IIarOB PEIICHHS
HEJ0CTaTOYHbl (€ciii yMeHHe OOOCHOBBIBATh PACCYKIEHHUS HE SBISJIOCH
CHeUANbHBIM 00BEKTOM MPOBEPKH); JIOMYIIEHAa OJHA OIMOKAa WU JBa-TPU
HeJ0YeTa B PUCYHKAX, XMMHUYECKHX (popMmynax (eciau 3TH BUAbI pabOThl HE
SBJISUTUCH CIIEIUAIBHBIM 00BEKTOM IMPOBEPKH).

3

«YIOBIL) Jomnyiiensl 6onee oqHONW OMUOKH WM Ooliee ABYX-TPEX HEAOYETOB B PH-
CyHKax, XHMHYECKHUX (opMynax, HO CTYIACHT BIajeeT o00s3aTeIbHbBIMU
YMEHUSIMHU I10 IPOBEPSIEMOU TEME.

2

«HEYIOBI.» HOHYH_IGHI)I CYHICCTBCHHBIC OH_II/I6KI/I, IMOKa3aBIIKUE, YTO CTYACHT HC BJIAACCT
00s13aTeNIbHBIMU YMCHHAMU 11O JIaHHOM TeMe B IOJIHOM MCpC.




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
COCTUHEHUMU,

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

XuMudeckas CBsI3b B MOJIEKyJax (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) xoBanieHTHas1 HEMOMNSPHASI U HOHHAS,

OKO01

Yem onmpeacsICTCI MECTO XUMHUYCCKOT'O
QJICMCHTa B HepHOHquCKOﬁ CUCTEMEC

A)KOJITHYECBOM HEMTPOHOB B BsIIpEe aTomMa
b)3apsnom siopa
B)maccoii atoma

F) KOJUJIMYCCTBOM 3JICKTPOHOB Ha
BHCIIHCM SHCPICTHYCCKOM YPOBHC

OK1
OK2

B xakoM psiiy XuMHUUYECyKHe SJIEMEHTHI B
TOPSIIKE OCITIA0ICHUS X
HEMETAUIMYECKUX CBOVCTB

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) peakmus paznoxxenus
B) pexmus 3amernienus
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 peakmiuu oOMeHa yqacTyror :

A) I1Ba CIIOKHBIX BEILIECTBA;

b)nBa npocThix BeniecTna;

B) nBa npocThIx BemiecTBa U 0JTHO
CIIOKHOE

I') ogHO MpOCTOE BEIMIECTBO U OHO
CJIOKHOE

OK1
OK2

K CHIIBHBIM IIEKTPOIUTAM OTHOCSITCS :
A)ruapoxkcun xeresa (I11);
b)xpeMHueBas kucnora;

B)kapOoHat KanbIus;

I') xapOoHat HaTpus

OK1
OK2




10.

11.

Peaxius moHHOTO OOMEHA HIIET 10
KOHIIa,eCIIN :

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 = CUu(OH)20canox

OK1
OK2

12.

Kakoii psan conepKuT Juilb OCHOBHBIE
OKCHIBI:

A) Mn207, CrOs, SO,

N20s;

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

I' - ZnO, SnO, SiOz, NO.
B) Na2O, CuO, CrO, FeO;
B) SOs3, P20s, K20, Cu20;
I') ZnO, SnO, SiO2, NO.

OK 01
I1K1.1

13.

Vkaxure paj, coaepKaui TOIbKO
OJIHOOCHOBHBIE KHCJIOTHL:

A) HF, HBr, HNOs,

H3POg;

b — HI, HNO2, HCIO4,
CH3COOH; B — H2COs3, H3POs,
H2S04,

H>Cr207;

I' = HPOs, H2S, HCIO, H2SiOs.

OK 01
IIK1.1




B) HI, HNO2, HCIO4, CH3sCOOH,;
B) H2CO3, H3POs3, H2SO4, H2Cr207;
I') HPO3, HS, HCIO, H2SiOs.

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
KHCJIOPOJICOAEPKAIUE KUCTOTBI:

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

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

I' = HNO3s, HPO3, H2CO3, HMnOa.
I') HNO3s, HPO3, H.CO3, HMnO4

OK 01
I1K1.1

16.

VKaKuTE MOJIEKYJISAPHYIO (hOpMyITy
CEpOBOJOPOHOM KMCIOTHI:

A) HoSO3;  B) H2S;

B) H2S0s; T') H2S20s.

OK 01
I1K1.1

17.

18.

Ykaxure psajl, CoAepKaIui JUIb
aM(pOTEepHBIC OKCUJIBIL:

A) H20, Al203, Na2O, CaO;
B) P203, K20, Cu20, SO;
B) SnO, ZnO, BeO, Cr,03;
I') Li20O, CO2, NO2, BaO.

[IpuBenuTe MpaBUIBLHOE HA3BAHUE COJIU
Ba(HCO3)2:

A) ruapokapOoHaT 6apus;
b) runpocunukat 6apus;
B) nurumpokapbonar 6apus;

I') muruapocunmkar 6apust

OK 01
IIK1.1

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)

HNO3;

B) NHs; ') N2Os.

OK 01
I1K1.1

21.

YKaxure psal, COAEPKAILIUN TOJIBKO
KHUCJIOTHBIE OKCH/IBI:

A) Na0, Ca0, Pb0,, SiOy;
b) Si0O,, SO2, N2Os, Cl.07;
B) Al;03, Zn0O, BeO, Cr203;
I') CI20, CuO, MgO, H20.

22.

HpI/IBC,Z[I/ITe IMMPaBUJIBHOC HAa3BAHUC 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) cymedun xenesa (111);

B ) cynedar xenesa (I);

I') cynbdar xemnesa (11).

OK 01
I1K1.1




24. VKakKUTE  MOJEKYISPHYIO dopmyny | OK 01
TUAPOCYIIb(aTa MarHus: 1KI.1
A) Mg(HSO3)y; b)
Mg(HS):;
B) MgHSOq; I' ) Mg(HSO4)>.
25. [M'uapokcu nuHKa pearupyeT ¢ KaxabiM U3
JIBYX BEIIECTB:
A) KOH u HBr OKOI
OKO02
p)NazSO4 u NaOH OK04
B)CuO u KNOj3
F)F@QOB " HN03
26. B menouax pactBopsieTcs
A)mens B)xenes3o OKO1
B) i T) OKO02
kpemuuit ') yriepon OK04
27. Oxkcua, KOTOpBINA pearupyeT ¢ THAPOKCUAOM
HaTpusi, 00pa3ysi collb U BOAY:
A) FeO b) K20 B)SO3 I')BaO OKO1
OKO02
OKO04
28. Peakuust Mex 1y KUCIOTON U OCHOBaHUEM
Ha3bIBAECTCS: OKO1
A) peakuuein coeTMHEHUs OKO02
b) peakuueii HelTpanuzanuu OK04
B) peakuwmeit paznoxeHus
I') peakuueii runparauu
29. 3MeHeHre CBOMCTB OKCHIIOB OT KMCJIOTHBIX K
OCHOBHBIM MPOUCXOAUT B pAAY BCUICCTB, (bOpMyJ'ILI OKOl
KOTOPBIX! OK02
OKO04
A)SO3 - Al,O3 - Ca0;
B)MgO - ZnO - Fe;0s;
B)Na;O - CO; - SO»;
I')P20s - Fe203 - K20;
30. ®opmyina BeniectBa X B cxeme peakuun CO, + X =
CaCOs; + H,0:
A) Ca(OH)2 b) CaO OKO1
OKO02

B) CaClz T') Na2COs

OKO04




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
npeBpamernii: S —Xi1—S50; —»X:—CuSOs—
X3—CuO —Cu BemecrBaMu X1, X2 1 OKO1
X3 SIBISFOTCS COOTBETCTBEHHO: OKO02
A) H2S, H2SO0s4, Cu(OH)z; OKO04
B) FeS, H2SO4, Cu(OH)q;
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 B3aMMOJIEUCTBYET 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) KHCIIOTHBIN OKCHJ U IIEI0Yb; OK04
I') KUCITOTHBINH OKCHJ 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) A|203, N:0, N:0s; F)SiOz, BeO, CaO. 0K02

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. OcHoBaHue 00pa3yeTcs IPU B3aUMOJIECHCTBUH 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 3aIIMCaHbI 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)2COs;
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(H2P0O4)2.
44, Bopna pearupyer ¢ kaxXabIM U3 IBYX BEILLECTB.
A) Nawu SiO2 b) CaO u CO
OKO1
B) Fe2Osu NaO I') CrOsu Mn2O7 OKO02
OKO04
45. Omnpenenure BemecTBo XB cxeme
npesparenuii: 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) HNOzu CO>

B) H2SO4u NaCl I') SiOou CuSQOq4

48.

YcTaHOBHTE COOTBETCTBUE MEXKIY (hOpMyIIoit
HCXOJHBIX BEILECTB U IMPOAYKTAMHU PEAKIIUN
®opmyisl BemecTs [IpoayKTsl
B3aUMOJCICTBUSA

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) MgCOs + H20

OKO01
OKO02
OKO04

49.

Oxcun yrnepoza (IV) pearupyert ¢ KaxbIM
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 o0pasyercs xyopuy 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) 6yten-1

b) nuxnonpomnan

B) Oyranuen-1,3

I') rexcan

OBLIAS ®OPMVIIA
1)CnHzn+2

2) CnHan-2

3) CnH2n

4) CnHzn-4

OKO1
OKO02
OK04

OKO1




52.

O6mmas hopMyIia TOMOJIOTHYECKOTO psijia
YIJIEBOIOPOIOB, K KOTOPOMY OTHOCHTCS
coenunenneCH,=CH—CH=CH2:

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

I') CnH2n4

OKO1

53.

BemecTtBo, cTpykTypHas ¢opmyia
KOTOpPOTO

g
CIIS — ?_ CH E_Clig ¥

CH, ,
k Ha3bIBACTCA:

A) B-

reKCaH; b) 3,3-
TMMETUIIOyTaH; B) 2-
METHII-2-3TUII0yTaH I
2,2-muMeTIIIOyTaH.

OKO01

54,

dopmyina nponuHa:

A)CH =C—CHzo—

CHs; B) CH=C—CH
B) CH,=CH—

CH=CHz; ) CHs—
CH=CH

OKO1

55.

CoennHeHns, B COCTaB KOTOPBIX BXOJUT
¢bynkuonaneHas rpynmna —CHO ,
OTHOCSTCS K KJaccy:

A) anbaeruaos; b) cniupToB ;
B) xap6onoBbIx kuciort; I') henonos.

OKO1




56.

TpoliHas cBsI3b MEKy aTOMaMH yIiiepoJa
oOpa3yercsi B MOJIEKYJIax:

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

OKO1

S7.

K oprannueckum coeIuMHEHUSIM, B COCTaBe
KOTOpBIX ~ HMMEITCS  (YHKLHOHAJIbHBIE
rpynnsl —COOH u —CHO, otHocsTes
COOTBETCTBEHHO:

A) xapOOHOBBIE KMCIIOTHI U CIIUPTHI;

b) anbreruapl u yriaeBosl;

B) anbaeruabl u cnoxxHbie 3QUpPHL;

I') kapOOHOBBIE KUCIIOTHI U AJIbJETUIbI.

OKO1
[IK1.1

58.

Bribepure ¢popmynny npomnanans:

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

OKO1

59.

®dopmyna 2-meTunmnpormnanona-1:

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

OKO1




60.

BemecTBo, cTpykTypHas popmyrna KOToporo

CH,—CH c"“n
3 | ~OH
CHR Ha3bIBaACTCA.:

A) 2-MeTunmponanoBast

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

KHUCJIOTA; I') 2-meTrnmponanaib

OKO1

61.

OyukuuroHanbHyto rpynny —OH conepixar

MOJICKYIJIBI:

A) anpaeruios; b) denosnos;

B) cinoxubix a¢upos; ') mpocThix 3¢GHpOB.

OKO01

62.

CoenuHeHus1, B COCTaB KOTOPBIX BXOHT
¢ynkunonanbHas rpynna —NH2, oTHOCATCS
K KJIaccy:

A) HutpocoenuHeHuit;  b) anbnerunos;

B) amuHoOB; I') ciupros.

OKO01

63.

K npenensHbIM yriieBoiopoaM (akaHam)
OTHOCSITCS COCINHEHMN:

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

I') CnH2n-4

OKO1
[IK1.1




64.

K knaccy npenenbHbIX 0JHOATOMHBIX
CIIHUPTOB OTHOCHUTCSI:

A) sTaHaib; b)

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

OKO1

65.

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

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
OTHOCSTCSI COOTBETCTBEHHO K

A) ankaHam

b) ankenam

B) ankunam

I') cnupram

OCHOBOIOJPKHUKOM TEOPUH CTPOEHUS
OpPTraHUYEKUX3 BEILECTB SBISCTCA:
A)Mennenees; b)bytnepos B)3unnn
I') MapkoBHUKOB

OKO1
[IK1.1

OKO1
I1K1.1




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)xneruatka
B) nentun I') caxapo3za

OKO1
[IK1.1

71.

Kaxkoe xomm4yecTBO H3BECTHBIX aMHUHOKHCIIOT
YYacTBYIOT B CHHTE3€ Oelka:

A) 20

b) 30

B) 100

I) 200.

OK 01
I1K1.1

72.

C NOMOIIBIO KAKOW XUMHUYECKOH CBSI3H
MIPOMCXOAUT COETUHEHNE aMHUHOKHUCIOT MEXKIY
co0oif B MoIleKyIie Oenka IepBUYHON CTPYKTYPHI?
A) mucynsbumHas

b) nentuanas

B) Bomoponast.

OK 01

[1K1.1

73

Tun peakuuu, K KOTOPOMY OTHOCUTCS
OMBUIEHHE KHUPOB:

A) rugpupoBaHue

b)runponus B menouHo cpene
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 onpenenéHubIxX yCIOBUAAX MOTYT OK 01
MIPUCOEANHUTH 00a yrieBo0po/ia OK 02
K 04
A) TICHTaH U TICHTCH-2 1(')[K 10 1
b) stunen u Oyraguen-1,3 :
B) nponan u uukiionpona
I")OeH3011 u IUKIIOTeKCaH
76 OCHOBHBIM IPOAYKTOM peakiuu xjiopatana ¢ | OK 01
M30BITKOM BOJHOTO PAaCTBOPA THAPOKCHIA OK 02
KaJusl SBJSIETCS OK 04
A) 3THIIeH
b) atan
B)stunossriii ciupt
I') aTunar xanus
77. OTaH MOXKET BCTyNaTh B PEAKIINH
OK 01
A)SaMeHICHI/ISI OK 02
B)mpucoeaunenus OK 04
B)uzomepusarumn
r [1K1.1
)pazIoXKeHUS
J)ropenus
78. OK 01
Kak OyraH, Tak u 6€H307 pearupymorT ¢
OK 02
A) c Bogopoziom OK 04
b) 6pomHoIi Bos10i I1K1.1

B) kucnopomom
I') xnopoBogopoiom




79. B peakuuio npucoeuHEHNs ¢ XJI0pOM He OK 01
BCTYIIACT: OK 02
g)) ATUJICH OK 04
alleTUIICH
B) 6yran I1K1.1
IN6en3on
OK 01
80. Peakius rusipupoBaHus BO3MOXKHA IS OK 02
Ka)/IOTO U3 IBYX BEIECTB:
A) anieTuiIeH U IponeH OK 04
B)u3o6yTan u 6yranuen-1,2 1IK1.1
B) ctupon u 6en3on
I') nuknonponax u nponax
81. Kakoe 13 nepeuncieHHbIX BEIIECTB He S
o0ecIBEUMBAET PacTBOp NIepMaHraHaTa OK 02
Kanus? OK 04
I1K1.1
A) oTeH
b) 6enzon
B) 6yraguen-1,3
I') aTun
82. BriepBble cuHTe3upOBal OyTa MeHOBBIN OK 01
Kay4yK: 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
CKOpPOCTh XUMHYECKOW pEaKLUU MK1.1
YBEITUYNBACTCS:
A) B2 pa3a 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)
KOHLIEHTpAaLUs I') dopma cocyna, B
KOTOPOM TPOTEKAET PEaKIus
86 JIJIs cMETIeHHsI XUMUYIECKOTO PAaBHOBECHS OK 01
o0paTUMOi peakIiu OK 02
2S502(1)+02(1r)«>2S03(1)+Q B cTOpOHY K11
HCXOJHBIX BEIIECTB HEOOXOIUMO:
A) yBEIMYUTH
JIaBJICHUE b) noBricuTh
TEMIIEpaTypy B)
MTOHU3UTh
TEMIIEpaTypy I') BBecTn
KaTaau3arop
87 YcranoBute cooTBeTcTBUE MKy (haktopom | OK 01
Y CMEIICHUEM PaBHOBECHS JJISl PEaKInH, OK 02
YpaBHEHHUE KOTOPOM MKI1.1

CoHa(r)+Hz(r)«—>C2He(T) + Q
daxTop

A) TloBbIlIeHHE TaBICHUS

b) VBenuuenue remneparypsl

B) YBenuuenue konnentpaiun CoHg
I') Ymenbiienne konnenTpaunu CoHe
1) Tlpumenenune kaTaanuzaropa
Ilo10:xeHHE paBHOBECHSA




1) CmectuTcs BIpaBo
2) CMecTuTCS BIIEBO
3) He usmenurcs

88. Cxkopoctb roMoreHHoi xummuueckoi peakuun | OK 01
MPOIOPLIMOHANIbHA U3MEHEHUIO! OK 02
A) KOHIIGHTpAIMH BEIIeCTBA B €AUHUILY TIK1.1
BpEMEHU;
b) Macchl BemiecTBa B eIMHAIIE 00BbEMA;
B) xonuuecTBa BemiecTBa B AMHUIIE 00bEMA;
I') 00bEMa 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 [K1.1
b) pasbaBnenuu pacTBOpa KHUCIOTHI
B) nmonmxkeHuun remnepaTypbl
I') usmenpuenun xenesza

90. PacTBOpeHne Kakoro BemiecTBa B BOJIE OK 01
COTPOBOYKAAETCS BbIIETICHUEM TEIIJIOTHI: OK 02
A) CepHOM KHUCIIOTHI K11
b) ammuauHO# cenuTpbl
B) Hutpara cepebpa

91 [Iponecc pactBopenust — 310 Takoil npouecc: | OK 01
A) puznueckuit OK 02
b) xumunueckuit MK1.1

B) ¢usuko-xummaeckuii




92. Bribepute yTBepKIeHNE, KOTOPOE OK 01
XapaKTepU3yeT pacTBOp: OK 02
A) HEOIHOPOHAS CMECh Pa3HbIX BEUIECTB MK1.1
b) xumuueckoe coenunenmne
B) onnopoanasi cMech BelecTs
93. BriGepuTe THIT TUCTIEPCHOM CUCTEMBI, B OK 01
KOTOPOI1 pa3zMep YacTHI] — MOJIEKYJIbl, HOHBL: | QK (02
A) cycnien3us K11
b) rpybonucnepcHas cucrema
B) uctunnslii pactBop
Kak n3mensiercs pacTBOpUMOCTb TBEPBIX OK 01
94 BELLECTB B BOJIE C ITOBBIIIEHUEM OK 02
TEMIEPaTyphI: K1.1
A) Bceria yMeHbIIIaeTCA
b) Bcerna yBenuumBaeTcs
B) ne usmensercs
95 OK 01
PactBOpuMOCTB — 370: OK 02
A) KOIMUYECTBO MOJIEH BEIIECTBa, IK1.1

CrocoOHOEe PacTBOPUTHCA B 1 1.
pacTBopa;

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

B) xumnueckoe KoIu4ecTBO
BEIIECTBA, CIIOCOOHOE
pacTBOPUTHCS B 1 KT pacTBOpa;

I') komuyecTBO MJI BEIECTBA,
CHOCOOHOE PacTBOPHUTHCA B 1
MOJIe pacTBOpA.




96.

97

MaccoBas 1107151, BEIpaKCHHAs B
IPOLIEHTAX, TTOKA3bIBACT:

A) maccy Bemectsa B 100 mu
pacTBOpa;

b) maccy Bemecta B 100 r
pacTBOpa;

B) maccy Bemectsa B 1000 r
pacTBOpa;

I') maccy Bemectsa B 1000 r
PacTBOPUTEIIS.

Bepunbl 1 cnenyroiiye Cy>KIeHHUs O IPUTO
TOBJICHUHU PacTBOPOB U IpaBujax Oe3orac
HOTO OOpaIieHus ¢ BelecTBaMu?

A. T'oTOBUTH pacTBOPHI KUCIIOT (YKCYCHOM
, TAMOHHOM M JIp.) B IOMAIIIHKX YCJIIOBUSIX
B QJJIOMUHHUEBOM MOCY/IE HE PEKOMEHIYeT
col.

b. Ilpu nonaganuu pacTBopa MEIOUYH HA K
0KY PYK CIIETYET MPOMBITh 000MOKEHHBIH

y4acToK BOJI0I 1 00paboTaTh

pacTBOPOM OOPHOI KHCIOTHI.

A) oba BepHbl  b) BepHO TONBKO A

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

OK 01
OK 02
I1K1.1

98.

Conu BBICHIUX JKUPHBIX KHCIOT C YHCIOM
yriepoaHbx aToMoB C10-Cig —

A) wmbuta; B) Oenku; B) Butammnusl, I)
OCHOBaHWUSI.

OK 01
OK 02
OK 04
OK 07
I1K1.1




99.

UYto sABIIAETCS PE3YIABTATOM BO3ACHCTBUSA
XUMHYECKHUX BEIOPOCOB B OKPYKAIOIIYIO
cpeny?

A) 3acyxa

b) naBogHenue

B) xucnotHbie 1oxau
I') pagnanus

OK 01
OK 02
OK 04
OK 07
I1K1.1

100

Kakwue BerecTBa UCTIOIB3YIOTCS B BUJIC
TOILIUBA?

A) raumepuH

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

4.3 [IpakTHyeckue 3a1aHUS U 321241

Pa3zaen 1. OcHoBbl cTpoeHHs] BellecTBAa - 3aJa4l HAa COCTABICHHE XHMHUYECKHX

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

Matime Hazeanus Cﬂe()VIOWLlM COCOUHCHUSM.

LioO MnO Allz Cr2Ss ZnHz AgsSi CasN2 CO2, CaO P20s CCls NaBr  FeS MgH:» AlsCs KsP
MnO: Fe203 CI20 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:

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

© oo Nk wWDdRE

. ®ocoun xenesa (I11)
10.KapObun maraus
11.I'mapun kanus

12.Cynbhun amroMuHus

Kapoun nutust
Oxcun docdopa (1)
dropun meau (1)
Oxcup cepedpa
IMappua mutus
Cynbdun meau (I)
Hutpun vatpus

Honun cepedpa

© oo Nk wDdPE

. Oxcup xpoma (I1)
10.0kcup azora (V)
11.I'mapun HaTpus
12.Xmopux xpoma (111)



1) coenuueHwus;

13.Moaua meau (1)
14.Cynsoun pryru (I1)
15.0xcun xmopa (I11)
16.0kcua ceunna (1V)
17.0xcu 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 6apust 25.0xcun
pryru (1)

26.0xcup cypsMel (V)

13.0Oxcun kanus 14.0xcun
mbimbsika (1) 15.Cynsdun
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 menu (1)
26.Xnopun pryru (II)

Pa3nes 2. Xumnueckue peakuuu

33,[[3.‘11/1 Ha COCTaBJICHHC ypaBHeHI/Ifl peaKHHﬁI COCAUHCHUS, 3aMCILICHUS, PA3JIOKCHUS, obMeHa U

IIMHKA)

1. Peaxieii 3aMereHud IBIISETCA
a) TOPEHHE BOJIOPOJIa B KHCIOPO/IE;

0) BoccranoBienne okcuaa meau (I1I) Bogopomom;
B) B3aUMOJECHWCTBUE THIPOKCHIA KNS C CEPHON KUCIIOTOM; T)
TepMUYecKas JeruapaTanus THIPOKCHIa IIMHKA.
2. Peaxnus, ypaBHeHue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCs peakiuen

1) coenunenus;

2) pa3oKeHuU;

3) oomeHa;

4) 3aMeEICHUA.

B3anmoaeiicTBre ruIpoKCHAa KABIUS C CONSTHON KUCJIOTOM - 3TO PEaKIUs

3. VYkaxkWTe peakuuio, KOoTopas
U3MCHCHUEM CTCIICHU OKUCJICHU:

a) Cu(OH)2 = CuO + H20;
CuO + H2 =Cu+ H20;

a) pa3JIoKEHUS yTOJIbHOU KUCIIOTHI;
MOJTyYCHUST aMMHAaKa U3 TIPOCTHIX BEUICCTB;

2) pa3lloKeHUS;

3) oOmeHa;

SABIIACTCA peaKHHCﬁ Pa3I0XKCHUSA

4) 3amMenieHUs

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

4, Hanummre PCaKIUH, YKA)KUTC TUII pCAKIIUU:

B) pasnoxeHus ruapokcuma menu(ll); ©0)

A HIeT

peaKI_II/Iﬁ C Yy4aCTUCM KOMIIJIICKCHBIX COEIUHECHUMN (Ha MpUMEPC THAPOKCOKOMILICKCOB aJIIOMHUHUA U
III/IHKa); OKHCIHNTCIBbHO- BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIOJIb30OBAHHUEM METOJa JJICKTPOHHOI'O

68.J'IaHCB.; C Y4aCTUCM KOMIIJICKCHBIX CO€IUHEHUI (Ha npumMepe THAPOKCOKOMIIJICKCOB aJIlOMUHUA U

C



I') B3aUMOJICICTBHE a30Ta C KUCIOPOAOM
5. Hanummre peakiuu, yKaXuTe TUI peaKLuu:

a) ’KEeJIe30M U Cepoii; B) okcu0M Oapust u okcuaoMm cepsi(lV); 0)
OapueM U CEpHOU KHCIIOTOM; r) okcuaa cepsl (IV) u kucaopoaom;
6.  VYpaBusiiTe peakuuu METOJOM IJIEKTPOHHOro Oananca. PaccraBbre K03 GULIMEHTHI

HIl + H,SO4 — 12 + HoS + H20

H2S04 + Cu20 — CuSO4 + SO2 + H20 HNOs3

+ FeO — Fe(NO3)z + NO + H.0O

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

®  3ajgauu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEAKLIUU COeIMHEHMUS;
MaccOBOW MM 00BEMHOM JI0IH BBIX0/1a TIPOIYKTa PEAKIIUU COSAUHEHHS OT TEOPETUIECCKH
BO3MOKHOT'0; 00BEMHBIX OTHOIICHUH Ta30B; KOJMUECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX
BEIIECTB ¥ MPOJYKTOB PEAKIIH; MAacChl (00BEM, KOIMYECTBO BEIIECTBA) MPOIYKTA PEAKIINH, €CITH
OJTHO M3 BEILECTB JaHO B BHUJIE pAacTBOPaA C ONPE/IEICHHON MacCOBOH J10JIel PaCTBOPEHHOTO
BEILIECTBA.
1. Tlpwu B3anmozelicTBHY HATPHS KOJIUYECTBOM BemiecTBa 0, 5 MOJIb C BOJOM MOJTYYHIIN BOAOPOJ
00béMOM 4,2 11 (H. y.) Beruncnure npaktudeckuit Borxoa rasa (%).

2. Mertamumndeckuii  XpoM TIOTy4aloT BoccTaHoBiIeHHeM ero okcuaa Cr03
METaJUIMYECKUM AIFOMUHHAEM. Brruucnure maccy Xxpoma, KOTOPBIA MOXKHO MOITYYUTh IPU
BOCCTAHOBJICHMH €0 OKCHIa Maccoil 228 r, eciy NpakTUYeCKU BBIXOJ XpoMa cocTasisier 95 %.

3. Omnpezenure, kKakas Macca MeJH BCTYIIUT B PEAKIIHIO C KOHIIEHTPHPOBAHHON CEPHOI KHUCIIOTOM
1utst moirydenust okcuaa cepsl (IV) o6sémom 3 71 (H.y.), ecu Bbixo okcuza cepol (IV) cocrasmsier
90%.

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

®  3ajnaHus HAa COCTaBJICHUE MOJIEKYJSIPHBIX U MOHHBIX PEAKLUN C y4aCTUEM OKCHJIOB,
KHUCJIOT, OCHOBaHUM U COJIEH, MOHHBIX PEAKIUI THIPOJIN3A COJIEN, YCTAHOBIICHHE U3MEHEHUS
KUCJIOTHOCTH CPEBI.
1. Kakwue u3 coneit RbCl, Cr2(SO4)3, Ni(NO3)2, Na2SO3 moaseprarores rugponusy? CoctaBbTe
HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI THIPOJIM3a COOTBETCTBYIOLIUX cojiel. Kakoe
3raueHue pH (> 7 <) UMEIOT pacTBOPBI 3TUX COJNEH?



2. Harmmmure moHoe u cokpamenHoe ypaHeHus peakuuii: KOH (p)
+ HCI (p) = KClI(p) + H20 (mn)
CaO (oxcnn) + 2HNO3 (p) = Ca(NO3)2 (p) + H20 (Mx) 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>,COsz + 2HNO3 = 2NaNO3 + H20 + CO21 Mg +

H>SO4 = MgSOg4 + Hat

MOJIEKYJE (CMECH).

Pa3nea 3. CTpoeHue M cBOIiCTBAa HEOPraHUYECKHUX BelleCTB

Bapuant 1. Berauciuh MaccoByro 10110 a30ota B Hutpate Kanbius (Ca(NOs)2 Bapuant 2:

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

cozepkanue cepbl B Munepaie nupure (FeS»)

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

3aayu Ha pacueT MaccoBOH J10J1M (Macchl) XUMUYECKOTO JIEMEHTA (COeAMHEHMS]) B

e [Ipaktuyeckue 3aJaHusI Mo  KJIacCU(pHUKAIIH, HOMEHKJIAType "
XUMHAYECKHM (hOpMYJIaM HEOPTaHUYECKUX BEIICCTB PA3IUYHBIX KJIACCOB.
1. Bemmcars OTAENBHO OKCHJIBI, OCHOBAHMS, KUCIIOTHI M COJIH. J{aTh Ha3BaHMsI.
A b B r )i E X 3
1{Na2O NaOH [ CO2 SOs MgO HNOs; [ Ba(OH) | CO MnO:2
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 HNOsz | MnO NO> HCI H>SOs | NO2 FeO P.0Os

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

03)3

7|FeO K2CO3 | Fe203 Hg(NOs | CaO Ba(O Ag2SOs4 | PbSO3 AgOH

)2 H).




2. CocTaBUTh (POPMYIIBI BHICIIMX 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 6e3paSHI/I‘-IHBIC, OCHOBHBIC, KUCJIOTHBIC U aM(i)OTepHBIC OKCHbI:

A b B r pil| E X 3 n
1 [ NaO [ CaO CO2 SOs MgO N .03 | BaO CO MnO>
2 | SiO2 ZnO P20s Ag.0 N203 CrOz | MnO MnO- NO
3| S0O2 CO2 CaOo BeO Li 20 CrO Mn203 | SO3 SiO2
4 | Al,0s3 | BaO SeO> CuO ZnO Cr,03 | MnO, | CaO CrOz
5| NO N 203 MnO NO2 Na20O SO3 NO2 FeO P20s
6 | MgO | SO Cl20s | SiO2 Al:03 [ CO NO AL203 BaO
7 | FeO SOs Fe.Os [ HgO CaO BaO | Ag20 SOs PbO
5. Bhinucarh HepacTBOPUMbIE OCHOBAHUS U IIENOYH. J|aTh HA3BAHUS.
A b B r i E K 3 U
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 | AlOs Ba(O MgC Cu(OH) | znO Cr203 | HMnOs4 | 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 LIOH | H:SiOs3 | AI(NOs | CO NaOH AL> BaO
4 )3 O3
7 | Cu(O KoCOz [ Fe20s | Hg(NO | Ca(OH) | Ba(O Ag.SOs | Ba(O | KOH
H). 3)2 2 H). H).




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

3aBUCHUMOCTH BHJJa XHUMHYSCKOM CBSA3U M THUIIA KpHCTaJIJII/I‘IeCKOI;'I PCIICTKU.

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

KoBanenrnas
MOJISIpHAS

HNounnasg
CBA3b

KoBanenTtHas HenossipHas MerTannuueckas

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

CuSn(cmnaB)

2. HpOI/ISBe,Z[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 COCTaBICHUE YPAaBHEHUN XUMHYECKHX pEaKLUUH C y4aCTHEM INPOCTBIX U
CJIOKHBIX HEOPTaHUYECKUX BELECTB: OKCHI0B METANIOB, HEMETAJUIOB U aM(OTEPHBIX IJIEMEHTOB;
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 + ZnO (t)—
Fe.03 + C (t)— CaO + 2H; (t)—
FeO + Oz (tH)— NH4OH + P205 —
KOH(tB) + Zn(OH)2 (t)— KOH + Al(OH)3 —

NaOH(konn) + Fe(OH)3z —
NaOH + Al,03 +3H.0 —
KOH + NaHCO3; —

Al + KOH +H;0 —

Clz + Ca(OH), —

HCIl + CuO —

NaOH(tB) + Al203 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —

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



HsPO4 + Zn(OH), — HCI + Al(OH)s —

H2SO4 + ZnO — HCI + AgNO3 —
H.CO3 (t) — H2S03 (t)—
H2SiOs (t) — H4P207 (t)—
HNO:3 (t) — 3 HNO:2 (t)—

Pa3aen 4. CtpoeHue U CBOHCTBA OPraHUYeCKHX BelIeCTB

o 3a/aHus Ha COCTaBJIIEHUE HAa3BaHUM OPraHM4EeCKUX COESIMHEHUM 110 TPUBUAIBHON
WM MEKIYHApOJHOW CUCTEMATUYECKOM HOMEHKIIATYPE;
1. HaszoBure  mnpuBencHHBIE HUXKE  YIJIEBOJOPOJBI 0  MEXKIYyHapOJHOU

nomenknarype lUPAK:

CH; CH;
CH:;— CH-CH, - éﬂ— CH; CH; - CH, - (|: — CH-CH,OH
(|3113 {|:[13 éu;
CH; - CH, CH, - CHj CH;
-::113—(': - (|: — CH- CH; - CH; cm_(': ~ CH - CH; - CH, - COOH
(|:[13 13113 (|:[13 {|:113

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

0)
ChHy CH CH,-CHs
H{C~CHy-CH H,C~CH-C~CH,
| |
CH,-CH-CH, H,C~CHy ' CH,CHy

CHy

3. Hamummre cTpykTypHbIe (POPMYIIBI COEAUMHEHHH 0 X HA3BaHUAM: a) 2,5-
JTUMETUIITeKCeH-3;
0) 2-MOHOMETHJI-3,5- TUIPONTUITHOHAH; B) 2,5
- IUMETHJI - 3-HUTPOTEKCaH;

T) 2,3-IUXJIOPTeKCaHOBasK KUCIIOTA;



n) 2 - aMmuHOOyTaH.

4. HanumuTe cTpyKTypHBIE (POPMYIIBI BCEX COCTUHEHUI COCTaBa: HA30BUTE MOTYYCHHbIE
COETMHEHUSI.

a) CeHuio; 0) CsH11OH; B) CsH11NOo.
° 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-3-3TUirenTaH
2,5-nuMmermirekces-3; 2-MOHOMETHII-3,5-TUTTPOITMIIHOHAH;

2,5 - TUMeTHI - 3-HUTPOTEKCaH; 2,3-TMXJIOpreKCaHoBas KUCJIO0Ta; 2 -
aMUHOOYTaH. 4 - MeTUnIUHTEeH-3 2,2-AUMEeTUIO0YTHH -3

6. CocraBbTe CTPYKTYpHBIE (POPMYJIIBI TPEX ANKHHOB, 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 coenmHeHus, B KOTOpOM MaccoBas Aois Kamus paBHa 0.565,
yraepoaa — 0.087, kucmopoma — 0.348?

2. BeBemure mpocreiimylo (OpMYITy COEIMHEHMs, €CIH HU3BECTEH €ro
3JIEMEHTHBIN COCTaB:

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

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

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

(42.7%)

3. Haiinure MonekynspHyio (GOpMyIy COEIMHEHHs a30Ta C BOAOPOJIOM, €CIIM MaccoBas
J0JsT BOJIOposia B HeM paBHa 12.5%, a oTHocuTeNnbHas TUIOTHOCTH ITAPOB 3TOTO BEIIECTBA IO
BOJIOpOly paBHa 16.

4. Tlpu cropanum 3,636r BemecTBa 00pasyercs 8 I' yriaeKucaoro rasa u4,3632 r u BoJbL
Macca 1 monp gaHHOTO BeriecTBa paBHa 60r. YCTaHOBHTH MOJEKYISIPHYIO (OPMYyITy JaHHOTO
BEIIIECTBA.

Pa3nea 6. PacTBopsl
3agaun Ha IPUTOTOBIIEHHE PACTBOPOB.
2. Onpeienure, CKOJILKO IPaMMOB BEILECTBA HYKHO U pUroTosaenus 25 ma 10 M pacTtsopa
THJIPOKCUIA HATPUS.
Otset: 10T
3. Onpenenure, CKOIBKO T' BOABI HEOOXOAUMO NpubaButh K 45 T pactBopa NaOH (0=6%),
YTOOBI MOJIYYUTh KOHEUHBIH PacTBOp C MaccoBoi noieit 1%.
4. OnpenenuTe MaccoBYIO JIONIO BEIIECTBA B PACTBOPE, KOTOPBI OBLI MONyYeH NpHOaBIeHUEM
175 r KCI (®=20%) x 1000 T BOIBI
5. OnpeseauTe MacCoBYIO JIONIO BEIIECTBA B PACTBOPE, KOTOPBIM OBLI MONyYeH NpHOaBIeHUEM
30 r Na2CO4 x 1000 T BoABI



4.4. 3ananus 1a060paTOPHBIX padoT

OO6opynoBanue JiapopaTopun u padounx MecT JIa0OPATOPHHM: 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 nMpoOupKa ¢ ra300TBOAHON TPYOKOIl), IepKaTenu s MPOOUPOK, CKIISIHKH JJIsl XpaHEHUS
PEaKTHBOB, pa3AaTO4YHbIC JOTKU; xuMuueckue crakanbl (50, 100 u 200 mun); mimarenau; 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, MeauiuHckue mmnpuiel Ha 100-150 mut, mabGopaTopHble n/nam
aHAIUTUYICCKUE BeChl, pH-MeTphI, CymmabHbIN Kad, U 1p. 1adopaTtopHOe 000pyIOBaHUE.

Pa3nen 1. OcHoBbl cTpoeHus BeuecTBa JlaboparopHas pabota «[lopsaok paboTel B 1aboparopuu
xumun. Texnnka 6e3onacHoctu. JlabopaTopHas mocyma»

HazBanune TeMbl Tema 1.1.
CTpoeHue aTOMOB XUMHUYECKHX 3JIEMEHTOB U MPUPOJIa
XUMHUYECKOU CBSI3H.

Pe3y_]'[I,TaT ()6yqu1/I;1 BrI10IHATS TOIHBIN IUKII SKCTICPUMECHTAJILHOT'O
MCCIICIOBaHUA C CO6J‘IIO}1€HI/IGM ImpaBuJI
0€301I1aCHOTO O6paH.IeHI/I$I C BeIIeCTBaAaMn u

mabopaTOpHBIM 000pyI0BaHUEM

OO01IMe KOMIETEHIIUN OK 01




Bormpocsl, paccmaTpuBaeMble Ha 1TaOopaTOpHOU padoTe.

1. Texnuka 6e30MaCHOCTH ¥ MEPHI IIPENOCTOPOKHOCTH

2. OO6mue npasuia paboThl B XUMHYECKOH Ta00opaTopuu 3 .

Oxa3aHue rnepBoi MOMOLIH B JIaOOpaTOpUHU

3. Xumuueckas Hocyza u 1abopaTopHoe 060pyI0BaHuUE.

CrexistHHas TIOCy1a 00IIEr0 Ha3HAYCHHS

6.
/. ®apdoposas nmocyna
8

Mephas nocyna

Pasnen 2. Xumuueckue peaxkmun JlaboparopHas padora "THIbl XUMUYECKUX peakiuid'.

HazBanune TeMbl

Tema 2.2.
DNEKTPOIUTHYCSCKAS JUCCOIUAINS 1 HOHHBIA 00MEH

PesynpTaT 00yueHus

VccnenoBanue THUIOB (110 COCTaBY U KOJMYECTBY UCXOHBIX
1 00pa3yIOIINXCs BEIIECTB) M MPU3HAKOB XUMHUECKUX
peakuii. [IpoBeieHre peakiuii HOHHOTO 0OMEHa,
OIpeIeTICHUE CPeibl

BOJIHBIX PACTBOPOB

OO01me KOMITIETEHIINN

OK 01 OK4

Bormpocs! muist nomycka 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 KJ'IaCCI/I(I)I/IKaI_[I/IHM.

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

HeoOpaTumas peakius’?

5.3aHI/II_HI/ITe HCO6paTI/IMy'IO PCaKuro, KOTOpasa NPOTCKACT C BBIITAJICHUCM OCaaKa.

[IpoBenenue onbITOB

OO6opymoBaHue U MOCyaa

PEaKTUBBI

CTeKJIsTHHbIE TPOOUPKHU

pactBop ruapokcuaa Hatpus (NaOH),

PactBop consanoit kucnotsl (HCI)

PactBop cynsdara meau (I11) (CuSOa)

PactBop kap6onara Hatpus (Na2CO3)

PactBop cynedara maraus (MgSO4)

PactBop xmnopuma 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 iBeT uMeroT oOpa3oBaBIIMecs 0CaIKu?
CocTaBbTe ypaBHEHHSI COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUN.

CpaBHHTE IIBET OCAIKOB

Ocanku coXpaHsSuTe 10 CIEAYIOLIEro
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
MOJTHOTO UX PACTBOPEHHUS.

CocTtaBpTe  MOJNEKYJSIpHBIE UM  HOHHBIE
YPaBHEGHUS  COOTBETCTBYIOIIMX  PEAKIUH.
OO0baAcHuTE HaOMIOJaeMble H3MEHEHHUS B
poOupKax.

AJNTOpUTM IIPOBEJEHUS ONbITa 3

BOHpOCLI " 3aJ1laHUA

OnoIT 3.  Peaknumu, uayumme C
o0pa3oBaHueM rasa.

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

OO0BsICHATE BBIIEIICHUE ra3a.
CocTraBbTe MOJEKYISIPHBIE 1 HOHHBIE
YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUH.

O6paboTKka pe3ynbTaToOB:

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

XUMHYECKUX PEAKIIUH.

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

Pa3nen 3. PactBopsl JlaGopaTopHas pabota "l[IpurorosieHue pacTtBopos".




Ha3BaHne TeMbl Tema 2.2. DneKTpoIuTHYECKAs TUCCOLUALNS U
MOHHBIA OOMEH

PesynbraTr 00yueHus HccnenoBath GU3NKOXHUMHUYECKHE
CBOICTBa HCTUHHBIX PACTBOPOB

OO0LIMEe KOMIIETEHIIUU OK 01 OK2

Bormpocs! muist nonycka k 1abopatopHoi padbore

1 Jatb onpenenenue KoHIeHTpauu. CrocoObl BRIpaKeHUsI KOHLIEHTPALUK PACTBOPOB.

2 Uro Takoe cobBaThl 1 ruApaThi? Ha kakom 3Tamne pacTBOpEeHUs: OHU 00pa3yroTCs?

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

4 Kakyro maccy cynbdarta kanvs 1 BoAbl HaJl0 B34Th Aiis npuroroieHus 300 rpammos 20%
pactBopa?

5. CKOJIBKO ~ TpaMMOB  BOJIBI  COJICPIKUTCS B 200 r 40%-noro  pacTtBOpa

IIOBapeHHOi conu?

[IpoBeneHue ONbBITOB:

OO6opynoBaHue U ocyaa pEaKTUBBI

Crakan 600Mn pacTBOp XJIOpUIA HATPUS

CrekiisiHHas najlouka PactBop kapOoHara HaTpus

Becsl TexHn4eckue PactBop xsopuaa xanus

Huauaap 250 mn PactBop runpoxapOoHara HaTpus

apeoMeTp PactBop cynbdara maruus
PactBop xsopuaa Gapust

AJITOPUTM TIPOBEICHHUS OTbITa | Bomnpocs! u 3aganus

OmnpiT 1.I1puroroButs 500 2 4% pacTBopa
XJI0pHAa KaJus

[TpoOaeMHBI OTIBIT. [TpuroroBbTe pactBop IIpoBepsTe
PaccuurailitTe Maccy HaBECKM M BOJIbI NJIOTHOCTh pacTBOpa
B3BechTe HaBECKY. PaccuuTaiite abCOMIOTHYIO OIINOKY
PacTBOpHTE HABECKY B BOJC. PaccunraiitTe OTHOCUTENBHYIO OIIHOKY
[IpoBepbTe KOHIIEHTPAIIHIO
IPUTOTOBJIEHHOTO pactBopa, HU3MEPUB

MJIOTHOCTH C ITIOMOMIBIO apCoOMETpPa

O6paboTka pe3ynbTaTOB:
1. Tlpoananu3upoBatk MoTy4eHHE COOTBETCTBYIOIIUX PE3YILTATOB

2. PaccuuraiiTe aOCOMIOTHYIO M OTHOCUTEIBHYIO OIIHOKH
3. CopmynupyiiTe BHIBOSI.

Paszgea 4. CTpoeHue U CBOIICTBA HEOPTaHMYECKHUX BelIeCTB.

JlaboparopHas pabora «CBOHCTBA METAJIOBY.



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

OO01me KOMITIETEHIINN

OK 01 OK4

Bompocsr qist nomycka k naboparopHoit pabote

HaTb OIIPpCACIICHUC MCTAJLJIaM.

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

Kakue MeTamibl B3auMOICUCTBYIOT C BOAOW?

Crioco05b1 MOJIYYCHHU MCTAJIJIOB.

coONo bk owDdE

CrniocoOBl 3a1UThl METAJIIOB OT KOPPO3HUH.

[IpoBenenue onbITOB

Kakue Metamibl B3auMOIEUCTBYIOT C KUCIOTaMu?

Kax BSaHMOﬂCﬁCTBYIOT 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 xkenesza(Il)

OKCHUJ Meau

KHCJI0Ta CE€pHaAa

Kucnora consuas

IATITOPUTM IIPOBENIEHUS OMbITa 1

BOHpOCLI n 3aJaHUA

OnslT 1. OTHOIIIEHHE METAJUIOB K BOJE.

[TpoOreMHBIH OTIBIT.
B mmpokuii crakaH HajenTe BOJIBI U
[OJIOKUTE KYCOUEK HaTPUsI HJIA KaJlUsl.
JloOaBbTE B 3

(denondranenna.

pacTBoOp Karenu

Yro BBl HAOMOHAETE?

Kax Bener ce6s natpumii? Kakoii ra3
BBITEIISICTCS?

OTMeThTE LIBET PacTBOpPA MOCIIE J00aBICHHS
¢benondranenna.

CocTaBbTe ypaBHEHHE PEAKIIUH.




B dereipe mpoOMpKH MOJIOKUTE IO
KYCOYKY MarHus, aJIlOMUHUS, JKeJIe3a 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

[Tonmoxxute B TPOOMPKH METaUIbl MarHHs,

Yro BbI HaOIIOHaeTE?

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

AITIOMUHUS, JKeJie3a U MEAH U MPUJICHTE K HUM | OTMeThTe M3MEHCHHEe BeTa
PacTBOP COJISTHOM KUCTIOTHI IPOGHPKaX.
CocraBbTe yYpaBHEHUS
COOTBETCTBYIOIINX PEAKILIM.
AJICOPUTM TIPOBEJICHUS OIbITA 3 Bomnpochl 1 3aganus
OnpIT 3. OTtHomenne OKCH/I0B
MEeTA/UIOB K KHCJ0TaM.
B tpu mpoOupku Haneiite mo 1 mu pactBopa [Uto Bbl HaOIt0ga€TE?
CepHOIl KHCIOTHI W J00aBbT€ HAa KOHYHKE OtrmeTbTE U3MCHCHHUC OBETa
MpoOHpKax.

CocTaBbTe ypaBHEHHUS
COOTBETCTBYIOINX PEAKLIHH.

O06paboTKka pe3ynbTaTOB:

1. TIpoananusupoBaTh MOTy4EHHBIE PE3YIBTATEL

2
3.
4.
5

CdopmynupoBath BHIBOJ 0 00 OTHOIIIEHUH METAJIOB K BOJIE.
CdhopmynupoBaTh BBIBOJ 00 OTHOIIEHHUHU KUCJIOT K METaJlJIaM.
CdopmynupoBaTh BBIBOJ 00 OTHOIIIEHHWU OKCHJIOB METAJIOB K KHUCIIOTaM.

. ChopmynupoBats oOIIHI1 BBIBOA 00 OOMEHHBIX PEaKIUAX, UIYIINX O KOHIIA

Pa3nen 4. CtpoeHue u cBOlicTBa HeOpraHu4veckux BeuectB. JlabopaTopHas paborta
«XapakTep TUCCOIMALNN PA3TIMUHBIX THAPOKCUIIOBY.

HazBanune TeMbl

Tema 4.2. «PUUKO-XUMUUECKHE
CBOMCTBA HEOPTaHUUYECKUX BEIIECTBY

Pesynbrar 00ydeHus

YcTaHaBnHMBaTh 3aBUCUMOCTD (DU3HKO-
XUMHUYECKHUX CBOMCTB HEOPTaHUYECKHUX

BCIICCTB OT CTPOCHUA aTOMOB U MOJICKYJI, a

TaK)Ke THIA KPUCTAIIINYECKON PEIIETKU




‘O6HII/I6 KOMIIETEHIINU ‘ OK 01 OK4

Bomnpocsr 1uist nomycka k maboparopHoit paborte

1. U3 panneix Bemects Boibepute kucaorsl: NaCl; Cu(OH) 2; HNOs; Na2SOs; H2COs.
2. 3akoHuuTe Npeiokenne: KUciaoTsl 3TO 31eKTPONIUTHI, . ..
3. 3akonuute peakuuio: NaS + HNOz = ? + ?
4. Hanmmure ypasHenus aucconuanuu kucinot: HoCOs; HaS. 5. Kakue
WHIMKATOPBI YKA3bIBAIOT HA KUCIIYIO Cpely pacTBopa?
6. OcymectBute npeBpaimienne: SO2 — SO3 — HaSOs — NaxSO4 7 .Kakue
OCHOBAHUS OTHOCSITCS K pACTBOPUMBIM OCHOBAHHSIM?

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

9.Hanummre GopMyJIbl ClIeqyIOMUX OCHOBAHMIA: TUAPOKCH T KAJIUs, THAPOKCH MarHus,
runpokcu xenesa (1), ruapokcun xenesa (I11).

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

11. Kakue uHAMKATOPBI yKa3hIBAIOT HA ILENOYHYIO CPENy PACTBOPA OCHOBAHHIA?

[IpoBenenue onbITOB

OO6opynoBaHue U ocyaa

PEaKTUBBI

CTeKkIIIHHbIE TPOOUPKHU

pactBop constHor kucnotel (HCI)

CIIMPTOBKA pacTBOp YKCYCHOW KHMCIIOTBI
(CH3COOR),
niepIKaTelib pactBop xsopuna nuHka (ZnClp)

pactBop cyibhara maraus (MgSOas),

pactBop ruapokcua Hatpus (NaOH),

pactBop (peHondranenHa

pacTBOp JaKMyca

PacTBOp METUIIOBOT'O OPaHXKEBOT'O

IATITOPUTM IIPOBEJIEHUS OMbITa 1

BOHpOCLI " 3aJaHUA

Onsir 1.

AKTUBHOCTH KHCJIOT

CpaBHeHue XHMHYECKOH

[TpoGneMHBIi OBIT
HajieliTe B IPOOUPKHU IO 2 MJI paCTBOPOB KUCIIOT

Yro BB HaOIIOHAETE?
Kaxkoii ra3 Bermensercs

CpaBHI/ITe HMHTCHCHUBHOCTH BBIICIICHHUA I'a3a

144 Il06aBLTC KYCOYKHU IIMHKa
Harmmmre MOJICKYJISIPHBIE U NOHHBIC

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 npyroii wactu — pactBop mieiaoun NaOH
(M30BITOK, 110

pacTBOpPEHUS OcajKa).

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

XapakrTep

CocraBbTe cxemy BO3MO>KHBIX
YpaBHEHUH peaKIui,

[IpuBenure  ypaBHEHHs  JUCCOLMALUH
TUAPOKCHUJIOB.

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 unictele Tpu npoOupKH HajeiTe mo

8 - 10 NaOH. B

MEPBYIO BHECUTE | KaIlIIO JIaKMyCa, BO

KaricJjib oIeJa049u

BTOPYIO — | KaIIro METHIIOPAHKa, B
TpeTbio — 1 kammo ¢peHondrasenta

OneIT 3. Kucio0THO-0CHOBHBIE
WHIAHUKATOPbI
4. B tpu npoOupku Haneiite 10 - 15 Uro BeI 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.

Pa3nen 4. CTpoeHne U CBOWCTBA HEOPraHMYeCKHUX BemiecTB. JlabopaTopHas padora:

"Unentudukanuss HEOPraHMIECKUX BEIIECTB"

Ha3saHue TeMEI

Tema 4.3. «Unentudukanus
HEOPTaHMYECKHUX BEIICCTB)




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 peakiuro: NaS + HNOz =? + ?

4, Hamummre Ka4eCTBEHHYIO PEaKIMIO Ha KapOoHaT-HoHbL. 5.Kak

MO>KHO OOHapY>KUTh XJIOPUJI-UOHBI?

[IpoBenenue onbITOB

O6opynoBaHKE U TIOCY1A

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 XJIOpHJIA KaJIus

pacTBoOp XJjopuaa d6apus

pacTBOp XJIOpHUJa KaJlbIIUA

pacTBOp XJIOpUaa CTPOHIIUA

AJTOpUTM IIPOBEJEHUS ONbITa |

Bomnpocs! u 3aganus

OneiT 1. O0HapyxkeHHe KapOOHATOB M
rHAPOKapOOHATOB.

[TpoGieMHBIi OnBIT
Buecute B mnpoOupky 5 Kamenb pacTBopa
KapOoHaTa HaTpusi W JO0aBISAHTE MO KarlisM
pacTBop XxJopuaa Oapus 110 o00Opa3oBaHUs
ocaznka. K momydeHHOMY ocaiky a00aBbTe
HECKOJIBKO Kallelb COJISHONW KHCIIOTBHI.

Yro BeI HaOM0MaeTe? Kakoii ras
BhIgensgeTcss? KakoB BU U IIBET
OCaJIKOB.

Hamumire ~ MoneKymsipHbIE

U HOHHBIC

ypaBHEHUS PEAKIIUH.

AJTOPUTM IIPOBEICHMS OIbITA 2

Bonpocs! u 3aganus

OnbIT 2. O0HapyXKeHHEe CHITHKATOB

[TpoGIeMHBII OIBIT

Buecutre B mpoOupky 5 Kamenb pacTBopa
CHJIMKATa HaTpus U J00aBbTE paBHBIA  00beM
COJIIHOM  KHCJIOTHI.

UYepes HECKOJIBKO
poOUPKY BBEPX JTHOM

MHHYT II€PEBEPHUTE

O0psicHrTE HAOIIOMaEMEBIE SIBIICHUS
OObsicauTe, mouemy popmyia kuciotsl H2SiO3
SABJISIETCS 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 bapdopoBbIX TUTJICH
MMOMECTUTH 1o MIOJIOBUHE
MUKPOIIITATEIIS COCIMHCHU I JIUTHSA,
HaTpUS, Kajusi, KaJblMs, CTPOHIUS,

Oapusi. 3amuTh  coMM 10  TOJIOBUHBI
o0BeMa TUTJIEH  OTUJIOBBIM  CIUPTOM,
nepeMenaTh C IeTbl0  HEKOTOPOTo

[PaCTBOPEHUS COEUMHEHUI 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) BBIBOJI O IMPOBCACHHBIX KAYCCTBCHHBIX PCAKIUAX aHHUOUOHOB.

Pa3nea 5. Kunernueckne u TepMoOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX
peakuuii JlaGoparopHas padora «/3yueHue BIUSHUS pa3InIHbIX (PAKTOPOB HA CMEIIEHUE

XUMHYECKOT'O PaBHOBECH A

HazBanue TeMbl

Tema 5. «3yuenne
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

OO01Me KOMIIETEHIINT

OK 01 OK4




Bompocsr muist morrycka k mabopatopHoit pabore

1. Jlaiite onpenencHue CKOPOCTH PEAKIIMH.

2. Kaxue (pakTopsl BIUSAIOT Ha CKOPOCTh peaKiuu?

3. ChopmynupyiiTe 3aK0OH COXpaHEHHs EHCTBYIONIMX MacC.

IIpoBenenue onbITOB

O6opyaoBaHKE U TIOCYIA

PEaKTUBBI

CTeKkJIIHHBIE TPOOUPKHU

11 pactBOp THOCYIB(ATA HATPUS

CIIMPTOBKA

0,1 M pactBOp cepHOI KUCTOTHI

nepKaTesb

ITepmanranar kanus

IIlaBenmeBast KUCIOTA,

pactBop xmopu xenesa (11I)

pacTBopa pojiaHuIa KaJHsl

pacTBOp XJIopua Kajus

AJITCOPUTM MIPOBEJICHUS onbITa 1

BOHpOCLI H 3aaHuA

OIbIT
pearupyronmx BellecTB Ha CKOPOCTH

1. Bausinue KOHIIEHTPaluu

XUMHYECKOM PeaKLMH.

[TpoGneMHBIi ONBIT

[IpuroroBuTh TpU pacTBopa
THOCYJb(dara
KOHILIEHTpauu. J[Jig 3T0oro B Tpu cyxue

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

HaTpUs pa3IU4HON

\PacTBOpa THOCyNbpata HaTpus 1 10 ma
Bxmounts cexynnomep. B npoOupku 106aBuTh
o 6 mu 0,1M pactBOpa

CEPHOM KHUCIIOTBHI.

Yo BEI HAOIOHAETE?

[Io cexynnomepy U3MepUTh BpEMsI OT
MOMEHTa 100aBJIEHUS KUCIOTHI 10 MOSIBIICHUS B
pacTBOpE 3aMETHOM OMaJIECIIEHIIUHI
Brniucars 3Hauenus B Tabnuiy OhopMuTh
pe3ysbTaThl HaONII0IEHUH B BUJE rpaduka

IATITOPUTM IIPOBEJIEHUS OIIBITA 2

Bomnpocs! v 3aganus

OnbIT 2. Binsinne TeMneparypsl Ha




CKOPOCTH XHMHUY€ECKOii peakiuu

Hanute B crakansl Ha 1/2 BBICOTHI BOAY: B
IIEPBBIM CTAKaH — BOJOIPOBOJIHYIO, BO BTOPOM
— CM€ECh BOJOMPOBOJHON U ropsiaeit
(remnepatypa pomkHa ObiTh Ha 10°C BbIIE,
YeM B IIEPBOM CTaKaHE), B TPETHH — TOpSUYIO
(temnieparypa Ha 10° BpllIE, YeM BO BTOPOM
CTaKaHe).

B tpu npobupku Habpars no 10 xamnens
11 pacTBOpa THOCYJIb(aTa HATPUSA U OIYCTUTH
110 OJHOM B CTaKaHBI.

3ameputh Temneparypy B crakaHax. He
BBIHUMAss  MPOOMPKY C  THOCYIbGATOM,
n00aBUTH B Hee | Karumo 2H CEpHOM KUCIOTHI U
M3MEPUTH BpeMs IO CEKYHIOMEPY OT MOMEHTa
I00aBJIEHUS KHCJIOTHI O IMOSBJIEHHS JIETKOMH

OIaJICCICHITUH,
[ToBTOPUTH OMBITHI C PACTBOPOM THOCYIb(aTa
Y CEPHOU KUCJIOTOM IIPH JBYX JIPYTHUX

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

cimydae. PesynbpTaThl HaOMIOEHUNW BHECTH B
Ta0IUILy

O0BscHUTE HAOIIOMaEMEBIE SIBIICHUS
OOmbscHuTe, MoueMy hopmyiia Kucaotsl HoSiO3
SIBJIIETCS YCJIOBHOM

CocTtaBbTe ypaBHEHUS PEaKIUi,

IATITOPUTM IIPOBEJIEHUS OIbITa3

BOHpOCBI " 3aJJaHuA

OIIBIT 3. Bausinme  KaTaaM3aTopa Ha
CKOPOCTb XMMHUYECKON peaKunu

B 1Be mpoOWpKHM TIOMECTHTH 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 MepMaHraHaT Kamusi B
ATON peaKuu?

IATITOPUTM IIPOBEJIEHUS OIbITa 4

Bomnpocs! 1 3aganus

OIIbIT 4. CMelieHue  XHMHYECKOIo
paBHOBeCHSI PU U3MEHEHUH KOHIIEHTPANHU
BeIleCTB.

B xummnueckuii crakad gHanenre 20 Mit

ConocTaBbT¢ HHTCHCHBHOCTH OKpacCKu




BOABbI M 100aBbTE€ MO 2 KAaIlJd HACHIIIEHHBIX
pactBopoB xsopuaa xkenesa (ll1l) u pactBopa
ponanuga  kanua. PacTtBop  pasmemiarh
CTEKJIIHHOU MAJIOYKON U COIEPKUMOE Pa3IUuTh
B 4 npoOupku. OfaHy U3 HTPOOUPOK OCTABUTH B

MOJTYYCHHBIX PACTBOPOB C IIBETOM HCXOJHOTO
pacTBopa B KOHTPOJILHOU 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.  CdopMynupoBaTh BBIBOJ O BIMSHHH TEMIIEPATYphl HA CKOPOCTh PEAKIHH.

4. Cdopmynuposars BeBOA 0 poa 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 VYcraHaBnuBaTh 3aBUCUMOCTD (DPU3HKO-

XHMHYSCKHUX CBOHCTB OpraHn4€CKuX BCIICCTB
OT CTPOCHUS MOJICKYII

OK 01 OK4

OO01IMe KOMIETEHIIUN
Bomnpocs! st normycka k mabopaTopHoit padoTe

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

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

JAHHOTO KJracca, KaKW€  KA4eCTBEHHBIC peakuuu Ui UX  OOHapyXeHHs

HCIIONB3YIOTCS;
I') OOBSICHUTE, KAK MOXKHO TIOJYyYHTh BEIIECTBA JJAHHOTO KJIacca COSTMHEHUN B

J1a00paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO0 COCTOUT MPUOOP Ui MOTYUCHHUS Ta30B;



€) TEPEeUHCIUTE OCHOBHBIE ACHEKThl COONIOACHUS TEXHUKH Oe3omacHocTH mpu pabdorte ¢ JIBXK
(3TWJIOBBIN  CHUPT), AarpecCMBHBIMU peareHTamMu (KOHUEHTPUPOBAHHAS CEepHas KUCIOTA),
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 KOHIEHTPAIlUN
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 NPOGHPKY HATHTE 2-3 MIT STHIOBOTO OTHOCATCS 3TH Tiporiecchl? Kak Ha3piBaroTCs?

CIUPTa U OCTOPOKHO 100aBUTH 6-9 M 3. Kax mensteTcst OKpacka pacTBOpOB?
KOHILIEHTPHPOBAHHOI CEepHOM KHCIOThL. 3aTem | 1109€MY?

BCBINIaTh HEMHOT'O ITPOKAJIEHHOTO MecKa (IECOK 4. KaknM 1iamMeHeM roput STuiieH?
VITH MEJIKHE KYCOUKH TIeM3bI BBOJAT uIst Toro, | 1lodemy?

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

ra300TBOAHON TPYOKOH, 3aKpenuTh ee B

ITAaTUBE U OCTOPOKHO HAI'PETh COACPKUMOC

npooupku (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
TpYOKy 10 1Ha 3TOH MPOOUPKHU U
MIPOIYCTUTH Yepe3 OPOMHYIO BOJY
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 COOTBETCTBUE MOTYUCHHBIX PE3YIBTATOB CIIOCOOAM
MOJIyYEHUsl HENPEIEIbHbBIX YIIEBOIOPOAOB psiia dTHIeHa (akeHoB). CenaTb COOTBETCTBYIOUIHI BHIBO/.
2. CdhopmyaupoBarh BEIBOJI O (PH3HKO-XUMHYECKUX CBOWCTBAX STHIICHA.

3. CdopmynupoBars BEIBOJ O Crtocobax 0OHAPYKEHHS STHIICHA.

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

Tema 7.2. «CBOMCTBa OpraHMYECKHUX
Ha3Banue Tembl

COCTUHEHUN)

Pesyibtar 00yuenus YcTranaBiaMBaTh 3aBUCUMOCTD (PU3HKO-

XUMHYECKHX CBOMCTB OpraHn4eCKux

BCHICCTB OT CTPOCHHUA MOJICKYJI

OO01mre KOMIETCHIINN OK 01 OK4
Bormpocs muist nonmycka k 1abopaTopHoi padbore

1. Knaccuduxamus ciupTos.
2. C NoMoIIbI0 KAKOTO PEaKTHBA MOYKHO Pa3JIM4UTh STUIOBBINA CIMPT ¥ TIHIEPUH?
3. Tonyuurs C2HsONa MOXKHO B3auMMOJICHCTBHEM 3TaHOJIA C:
1. Na 2. NaOH 3. NaCl 4. NaH
4. Hanummure KaueCTBEHHYIO PEAKIMIO Ha CIIOKHBIE CIIUPTHI.

5. TMIEepHH OTHOCHTCS K KJIACCY COEMHEHMIA:
A. OTHOaTOMHBIE CIIUPTHI b. IIpocteie 3¢ups! B.
MHOroaToMHbIE CIUPTHI I'. Aapneruanl

6. IMeperox C2Hs — CoHsOH ocymecTsisieTcs peakiueii:
1. 'maparauun 2. 'mapupoBanus 3. deruaparanuu 4. T'openust
/. HanumuTe CTpyKTypHBIE (POPMYIIBI COSUHEHHIA;

1. 3-mermnmenTanona-2, 2. 2,4-mumerui- 3-3TUAreKcaHoaa-2

8. Hanumire Bce M30MephI TekcaHona-5
[IpoBenenue onbITOB

OO6opymoBaHue U OCyaa pEaKTHBBI
CTeKJIsTHHbIE TPOOUPKHU M30aMUJIOBBIA CIIUPT
CIIMPTOBKA TINLOCPHUH
nepKaTellb copour

STUJIOBBIA CITIUPT

pactBop ruapokcuaa Hatpust (NaOH),

pacTBOp MepMaHraHaTa Kajus,

pacTtBop cyibdara Meau

BOJA




IAJITOPUTM IIPOBEJIEHUS OMbITa 1

Bomnpocs! u 3aganus

OnbiT 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. Oxkucjaenue JTAHOJIa

PACTBOPOM NMEPMAHTaHATA KaJWsl.

[1poOneMHBIi OTBIT

Yro BBI HAOITIOMAETE?

B mnpoGupky mnameiite 1 M sramoma, | [lodemy — obGecuseunBaercs pacTBOpa
nobaBpbTe 1 M3 pa3baBiIeHHOro pacTBopa | [I€pMaHraHaTa Kaaus
nmepMaHraHaTa Kanust 1 1 Mi pactBopa cepHoi | OnummmTe 3anmax pacTBopa.
K1CIOThl. CMECh BEIIECTB MepeMelaiiTe. Hanumure ypaBHEHHE 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, momydenHsrii | 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 — rHuepuHa. Coaepikumoe | POOMPKE € KAKUM BeIecTBOM?
MPOOUPOK SHEPTMYHO BCTPAXHUTE. . Hanuuiure ypaBHCHHC peakiuu

obpazoBanus Cu(OH)>
Hanwumure ypaBHEHHE peakiid 0O0pa3OBaHHUS
KOMITJICKCHOM COJIM TIIMIepaTa ME/IH.

O6paboTKa pe3ynbTaTOB:




1. [Ipoananu3upoBaTh NOJyYEHHBIE PE3YIbTATHI.

2. CdhopmynupoBaTh BBIBOJ O (PU3UKO-XUMUYECKIX 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) 2-3Tu0yTaHoBask KUCIIOTA, 0) 2,2-TMMETHUIITPOIIOHOBAS KKCIIOTA B)2-
METHJI-3-TIPONniI-3-3THIIT€KCaHOBast KMCIIOTa.
3. Hanumure ypaBHEHHE 3IEKTPOIUTHIECKON UCCOLMAIMM YKCYCHOM KHCIIOTBI.
4. Ot 4ero 3aBUCHUT PACTBOPUMOCTH KAPOOHOBBIX KUCIIOT?
IIpoBeneHue onbITOB

O6opyoBaHue U 1MOCyAa PEaKTUBBI

CTeKkJIIHHbIE TPOOUPKU OeH30liHas KUCI0Ta

CIIUPTOBKA VYKcycHas kuciaota

nepKaTesb pactBop QeHondTanenHa
CTEKJIIHHBIE TTAJI0YKa, MarHum

MpoOKa ¢ ra300TBOJHON TPYOKOit pactBop ruapokcua Hatpus (NaOH),
epkare PactBop okcuaa menu (11),
CIIUPTOBKA pacTBop cyibdarta Mmenu

CTaKkaH BOJIA

AJITCOPUTM MIPOBEJICHUS OnbITa | Bonpocsl u 3aganus

OnpiT 1. U3yyeHne pacTBOPHUMOCTH
CIIMPTOB B BOJe.

[Tpo6aeMHEI OTBIT Onumure Gpusnueckue KapOOHOBBIX KUCIOT
B oamy npobupKy HaneiiTe 2 M BOTB W Kakne xucmorsl pactBopunuce? Ot
. 4ero 3aBUCUT pacTBOPUMOCTh
nobaBbTe 3  KallId  YKCYCHOW  KHUCIIOTHI,
CIIUPTOB?

MOJYYEHHBIN pacTBOP MEpPEMEIIANTE.
UTo NpoucXoAUT MPHU HarpeBaHUU U

B npyryro npobupky HanenTe 2 Mi




BOJBI M 100ABHETE HEMHOTO OESH30MHOM KUCIIOTE, | OXJAKICHUA HEMHOTO OCH30MHOMN KUCIOTHI?
coiepkumoe  mnepememaite;  Torma 3Ty
MpoOUPKY Harpeure.

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

CUAPOKCHU A HATPUA.

IAJITCOPUTM MPOBEACHUS OMbITA 2 Bomnpocs! u 3aganus

MbIT 2. B3anMoaeiicTBue YKCYCHOM KHCJIOTHI €
MeTaJuIaMu

B mpoOupky Haneiite 2 mn ykcycHoi | Uto Bbl HaOmrogaere? Kakoii ra3
KHCJIOTHI M 106aBbT€ HEMHOTO METAIINYECcKOro | BBIICIICTCS?
MarHUs, 3aKpoiiTe TnpoOkoil ¢  mpsmoii | Hamumure ypaBHEHHUs peakLuH.

ra300TBOJIHON TPYOKONA.

ITogoXruTe BHIAEIISIONINAICS Ta3.

AJ'IFOpI/ITM MMPOBEACHUS OIIbITa 3 BOHpOCLI " 3aJ1laHUA

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

B npoOupky nomectute 0,2 r okcuna meau (1) u | Uro Bel HaOmronaeTe? OT™MeThTE
npuwiedte 1-2 M yKCYCHOM  KMCIIOTBI, | ©3MEHEHUE 1IBETA.

OCTOPOKHO HarpewTe B Hanmmnre ypaBHeHHE peakuu.
TTAMEHH CITUPTOBKH.

AHPOpI/ITM MMPOBCACHUS OIIbITa 3 BOHpOCLI " 3aJaHUA

OnbIT 4. B3aumojaeiicrBue yKCYCHOM
KHCJI0THI ¢ THIPOKCHIAMM

B npobGupky Haneite 2 - 3 Mi1 pacTBopa | Yro BeI HabmoaeTe?
TUAPOKCHIAa HaTpus, Jgo0aBbre 2  Kamu | [loyemy u3meHsieTcs BET pacTBOPOB?
(denondranenna u npuneiTte 2 Hanmumute ypaBHEHHE peaKIuu.
- 3 MJI YKCYCHOM KHCIIOTBI.

B mnpobupky Hameiite 2 - 3 M3 pacTBOpa
TUJIPOKCUAA HaTpusi, J[J00aBbTE€ TakKoe Ke
KOJIMYECTBO pacTBOpa Cyjb(ara Meau.

K momyueHHOMY romyOoMy OCajKy NpHIICHTe
YKCYCHYIO KHCIIOTY.

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 anb103bl 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 TPYOKO#

pactBop rugpokcuja Harpus (NaOH),

nepxare PactBop oxcuaa menu (11),
CITUPTOBKA pacTBop cyibdaTta Mmenu
CTaKaH BOJA

IATITOPUTM NIPOBENIEHUS OMbITa 1

BOHpOCLI " 3aJaHUA

OnbiT 1. Onpenesienue
HelpenaeJbHOCTH )KUPOB.

[TpoGeMHBI OTBIT

B npobupky Haneiite 2 - 3 M

[PACTUTEIBHOTO Macia, 100aBbTe 5 - 6

Uem 00yciioBIeHA HETIPEAETHLHOCTD
h18%000%0100): ¥4
OOBsICHUTE UCUYE3HOBEHUE PO30BOI




Kareiab pacTBOpa ioga po30BOrO  IIBETA,
[IPUTOTOBIIEHHOTO Ha
YETBIPEXXJIOPUCTOM YIJIEPOJIE.

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 HIEJI0YHOM 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 Habmo1aere rocre
HarpeBaHus’?
Hanumure ypaBHEHHUS peakiuii

okucienus rioko3sl CU(OH).

IAJITOPUTM IIPOBEJIEHUS OIbITA 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
0CaJKy J00aBISHTE MO KAILJISIM PacTBOP
NH4OH 0 €ro  pacTBOpEHHUS. K
MPO3pavyHOMY aMMHAa4YHOMY  pPacTBOPY
Ag20 mobaBbTe 2 M1 3 %-TO pacTBOpa
TJTIOKO3bI W Harpeirte CMECh o

KHUIICHWA Ha CITUPTOBKE.

Yo BEI HAOIOHAETE?

Yro 00pa3oBanoch Ha CTEHKax
poOupKu?
Hanummure ypaBHEHUE peaxkuuu

cepeOpsIHOTO 3epKaia JJIs TIIFOKO3BI.

IATITOPUTM IIPOBEJIEHUS OIbITA 3

Bomnpocs! v 3aganus

OnbiT 4. KauecTBeHHAs1 peakuusi Ha
KpaxmaJ ¢ ioaom

Haneiite B mpo6upky 5 mi 1%-Horo

Yro BBl HAOMOHAETE?




pactBopa  Kpaxmana, BHecure 2 - 3 | [loueMy M3MEHSETCS [BET pacTBOpa?

Karuii pa30aBIeHHOTO pacTBopa iona Hamuimre ypaBHeHHe PeaKiH.

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

Chopmynupyiite BEIBOJ O KAUECTBEHHBIX PEAKIUAX KUIAKUX 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. Ouenounbie cpeacTBa py6eKHOr0 (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 XHMHUYECKHX (OPMYIT JBYXaTOMHBIX COEAMHEHHH 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 MIJIM 0ObEMHOM J0IH BBIX0/1a MPOIYKTa PEAKIINN COETUHEHH S OT TEOPETHUECKU
BO3MOKHOT'0; 00BEMHBIX OTHOIIEHUH ra30B; KOJMYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB
U MPOJYKTOB peaKkiuu; Macchl (00beM, KOIMUECTBO BEUIECTBA) MPOAYKTA PEAaKIMH, €CIIU OJHO U3
BEILECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MaCCOBOU JOJIEH PAaCTBOPEHHOI'O BEIIIECTBA.

1 Bapuanr 2BapuaHT
1.  [lonumure ypaBHEHHUs, ypaBHsMTE, 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 + H,SO3 = Mn Cl; + KOH =
2.  JlomumwMre ypaBHEHUS H ONPEACIUTE XapAKTEPUCTUKU KaXkKI0M XUMHUECKON PEeaKIInu.
Na+ Oz = Li+ O, =
As+ Oy = Se+0,=
3. TIpocraBbTe CTETICHU OKHCIICHUS DJIEMEHTOB B CIICIYIOIIUX COSMHEHUSIX.
Bi20s, Ga203, CClg, HMnO4 FeO, PbO,, PCls, HclO4, H2Cr20y,
H2CrOg4, SnSo. XeF4
4.  Omnpexpenute THI XMMUYECKOH CBSI3M B JAHHBIX BEIIECTBAX, TOKAKUTE ITO C IOMOIIBIO
CXeM.
KCI, O2,PH3, Ag, Cl2, NaBr, Iz, MgCly, Hz, SO, Cu, Nal, F2, Fe,
Na20, Ni, CHa, Al, Ca (NO3): CaO, N2, Na, P20s, BaSOa4, O3,
Ss, SOs. 1,07.
5. PaccraBpTe KO OUIMEHTHI, ONPEISTUTE 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 kucimora
A) cepHHCTas KHCTIOTa 0) runpokcun meau (11)

7. Tlo ypasuenuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BEMUCIUTE KOIMYECTBO BEMIECTBA
MeaH, eciu B peakiuto ¢ xjaopuaom Meau (II) Berynuno 480 r maruus.
8. CocTaBuTh ypaBHEHHE H ONPENEIUTH TUI PEAKIIUN
A) cynbdat Oapust + cepHas KHCIOTa b) consnas xucnora + kapOoHaT
KaJbIUs

Pa3znesn 4. CrpoeHune M CBOMCTBAa HeopraHmveckux BemecTB. KoHrponbHasa padora

«CBoiicTBa HEOPraHu4eCKUX BEIICCTB»

KonTtponbHast paboTa coAep XKUT TpU BUJIA 33/1aHUIL:

1. Bamaum Ha pacueT MacCOBOW 10K (MAacChl) XHUMHUYECKOTO 3JIEMEHTa (COCIMHEHHS) B

MOJIEKYJe (CMECH).

2. TlpakTuueckue 3aaHus MO KIacCH(pHUKAIMK, HOMEHKIATYPE U XUMUYECKUM (HOpPMyIIam

HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB: OIPCACIICHUC KJIaCCa HCOPIraHUYCCKHUX BCUICCTB,

Ha3bIBATb HCOPTAaHUYCCKUC COCAUHCHUA I10 MC)KI[yH&pOIIHOﬁ n TpHBHaHLHOﬁ HOMCHKIJIATypC 110

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(bOTepHLIX



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

1. YcranoBuTe, K KaKOMY KIIACCy/TPYIIIE OTHOCSTCS HEOPraHMYECKHE BEeUIecTBa, (popMyIisl
koTopbix ykazanel CoO, HNO3, LIOH, H2S203 HazoBuTe coeTUHEHHMS 10 MEKYHAPOIHOMN 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) Na2 O + HBr B) SO> + CaO r)CaCOz + HCI x) AICI3 + AgNOs

YKka3aTb Ha3BaHUs NIPOJYKTOB PEAKLIMH.
4. PaccraBbTe KO()(HUIIMEHTHI B IPUBEICHHBIX HIDKE CXeMaxX XUMHUECKUX peakiuii. JlaiTe

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

KJIacCU(UKALIUH.
a. o+ N2 — NH31+Q
6. AL + FeoO3 — ALOs+Fe + QB.
CaC0O3 —» CaO +C0O21-Q
r. NaOH + H2SO4 — NaxS04 + H.0 + Q

5. I'openne ammuaka
ANH3(r) + 302(r) = 2N2(r) + 6H20(x) +Q

SIBJISIETCS peaKuen

1) COEMHEHUS, KATAIUTUYECKOU, SHTOTEPMUIECKON

2) 3aMEILEHUS, KATAIUTHYECKON, SK30TEPMUUECKOMN

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

6. Berunciute MaccoByro 00 cepedpa B okcuze cepedpa (Ag20)

Pa3nes 7. CTpoeHue u cBOiicTBa OPraHNYecKMX BelllecTB.
KonTpoubHnas padora «CTpoeHne U CBOHCTBA OPraHMYeCKHUX BeIeCTB)

[To uroram uzydenus pazzena 7 odydarommuecs OyayT CIOCOOHBI:

= OIIPCACIATH MMPUHAJICIKHOCTD BCIICCTB K PAa3INIHBIM Kj1acCaM

OpraHU4YCCKUX COCHHHCHHﬁ; TOMOJIOTH U U30MCPBI;
= Ha3bIBaTbh U3YYCHHLIC BCUICCTBA 1O ((TpHBHMLHOﬁ» nin MC)KﬂYHapOl[HOﬁ

HOMCHKIJIATYypE€;

= XapaKTCpUu3oBaTb CTPOCHUC n XHUMHWYCCKUC CBOMCTBaA HN3YUCHHBIX

OpraHU4YCCKUX COCHHHCHHﬁ;
- OOBSACHATH 3aBHCUMOCTH CBOMCTB OpraHN4YCCKUX BCUICCTB OT UX COCTaBa U




CTPOCHHUS;

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

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

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

1.

Bemwecrso, COCTaB  KOTOPOI'O  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)

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

BemectBo, umeromee popmyny CH2=CH2 Ha3biBaercs:

TOJTYOJI
STHIICH
TIIMLEPUH
IIPONaHOI
BemiectBo, Ha3BaHNE KOTOPOI'O IPOMMOHOBAs KUCIIOTA, UMEET (HOpMyIIy:
C2HsOH
(CM2NH
CH3-CH>-COOH
C3HyOH
Jnis ankaHOB XapaKTepHa PeaKus:
npucoenuaenus Ho
XJIODUPOBAHMSI HA CBETY
obecupeunBanus pactsopa KMnO4
MOJTUMEpHU3AIIH
MeraHou pearupyer c:
HaTpUEM
BOJIOU
BOJIOPOJIOM
METaHOM
VYKcycHast KHCITOTa BCTYIIAET B PEAKIIHIO C:
AgNO3
NacCl

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

VYpasaernne xumuaeckoi peakuuu C2H6+CI2AC2HSCI+HCI sBnsercs:
peakiuen 3aMereHus, IpoTeKaroIel 10 paAuKaIbHOMY MEXaHU3MY
peaxkuuei NpucoeIMHeHus, IPOTEKAIOIIEeH 10 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

TJII0KO03a

TIINLEPUH

Kpaxmail

YcTaHOBUTE COOTBETCTBUE MEXKIY Ha3BaHUEM BELIECTBA U KJIACCOM (TpYyMIION)

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

HazBanwue BemectBa A)

CH3COOH
b) CH3-CH2-CH3
B) CH2=CH-CH2-CH3I)
CH3-CH2-OH
Kiacc opraHuueckux coeTMHeHHU I
1) OJIHOATOMHBIE CITUPTHI
2) YTIICBOJIBI
3) KapOOHOBBIC KUCIIOTHI
4) apOMAaTHYECKUE YTIICBOOPO/IbI
5) HeTpe/eIbHBIC YTIEBOIOPOIbI
6) IpeiebHbBIE YTIEBOIOPOIbI
12. B cxeme npeBparieHuit

15000C Kar +Br»



CH4 X1 OeH30I X2 BellecTBaMU
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% Bomgopoma. OTHOCHUTENbHAS IUIOTHOCTh 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 BeIX0l 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» - OOYHYAIOUIMICS TOKa3bIBACT IOJIHBIE W TIYOOKHE 3HAaHUS MPOTPAMMHOIO
MaTepuaia, JOTHYHO U apryMEHTUPOBAHO OTBEUAeT Ha MOCTaBJICHHBIN BOMPOC, a TAKXKE JOIMOJHUTEIbHbBIE
BOIIPOCHI, MMOKA3bIBAECT BBHICOKUH YPOBEHb TEOPETUUYECCKUX 3HAHUWH. [IpakTHUecKyr0 4acTh BBHITIOJNHSET Ha
100%.

Onenka «xopowtoy» - OOydYalOIIMHCS MOKa3bIBaET TIYyOOKHE 3HAHUS MPOTPAMMHOTO MaTepuania,
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%.

OnenHka «ydosremseopumensbhoy - 00YJarOIINUNACS TTOKA3bIBACT JOCTATOYHBIC, HO HE TITyOOKHE 3HAHUS
MPOrpaMMHOTO MaTepHalia; IpU OTBETEe HE JIOMYCKaeT TPyObIX OMIMOOK 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 «HeydogremeopumenvbHoy - OOYYAIOUIUICS  TMOKA3bIBAET HEAOCTAaTOYHBbIC 3HAHUS
MPOrpaMMHOTO MaTepuaa, He COCOOEH apryMEHTHPOBAHO U MOCIIEIOBATEIFHO €r0 U3JIaraTh, JOMYCKaeTCs
rpyObie OIMOKY B OTBETAX, HEMPABMILHO OTBEYAET Ha ITOCTABJICHHBINA BOTIPOC HITH 3aTPYIAHSIETCS 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 TIPABUIIAMU OIPEICIICHUS PE3YIbTaTOB
OLICHUBAHMSI.



