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1. lenu n 3agaum gucumnnumHbl

Llensmn ocBoeHnst AMCUUNIINHBI K XUMUA» ABNAKOTCA:

- (hopmMMpoBaHME XMMUYECKON COCTaBNAKOLWEN eCTEeCTBEHHO-HAY4YHOW KapTUHbI Mupa
Kak OCHOBbl MPUHATUA pPELUEHUA B XXUSHEHHbIX W MPOU3BOACTBEHHbLIX CUTyauusXx,
OTBETCTBEHHOIO NOBEAEHUS B NPUPOAHON cpeae;

- opMMUPOBaAHNE NOHUMAHUA 3aKOHOMEPHOCTEN NPOTEKAHUA XMMWUYECKUX MPOLIECCOB
N SIBNEHMA B OKpYyXalLlen cpege, LernoCTHOM HayyYHOW KapTWUHbI Mupa, B3aUMOCBA3N U
B3aMMO3aBMCUMOCTWN ECTECTBEHHBIX HaYK,;

- pas3BuTUE YMEHWN NPOBOAUTL pacyeTbl NO XMMUYECKUM POpMynam U ypaBHEHUSM
XUMUYECKMX peakuun, nnaHupoBaTtb WM UHTEPNPETUPOBATL pe3yrbTaTbl  XMMUYECKUX
9KCMNEPUMEHTOB;

- dopMMPOBaAHME HAaBLIKOB MNPOBEOEHUSI  XUMMUYECKMX  IKCMEPUMEHTAmNbHbIX
nccrnegosaHnn ¢ cobnogeHnem npasun 6e3onacHoro obpalleHust ¢ BewlecTBamMu U
nabopaTtopHbiM 060pyaOBaHUEM;

- pasBuUTME YMEHWN aHanuanpoBaTb, OLEHMBaTb, NPOBEPSATb Ha AOCTOBEPHOCTb U
0606LwwaTb MHpOopMaLMIO XMMUYECKOTO XapakTepa 13 passimyHbIX MICTOYHNKOB;

- hopMMpoOBaHME YMEHUM MPOrHO3NPOBaTh MOCMEACTBUS CBOEN OeATEeNbHOCTU U
XUMUYECKMX NPUPOLHBIX, ObITOBBIX N NPOM3BOACTBEHHbLIX NPOLECCOB;

- (popmupoBaHMEe MOHMMAHUSA 3HAYUMOCTU [OOCTMKEHUN XUMUYECKOM Haykn U
TEXHONOrMM Ans passuTus coumanbHOM N NPOU3BOACTBEHHOM cdep.

Mporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHuaMM  degepanbHOro
rocygapCTBeHHOro  obpasoBaTenbHOro  crtaHgapTa  cpegHero  nNpodecCuoHanbHOro
obpasoBaHna no cneumnanbHocTn 18.02.14 Xumuyeckaa TexXHOMOrMs MNpPoOn3BOACTBA
XUMNYECKUX COeaUHEHUN, yTBepxaeHHoro [Mpukaszom MwuHnpocselwieHns Poccum ot «15»
HOA6ps 2023r. Ne861.

2. MepevyeHb nNnNaHUMpyeMbIX pe3ynbTaTOB OOYYEHUsl, COOTHECEHHbIX ¢
nnaHupyemMbiMu pe3ynibTaTaMyu OCBOeHUsi o6pa3oBaTenbHOM NporpamMmMbli

B pesynbtate OCBOEHMS AOUCUMUMNNMHBI B COOTBETCTBMM C NPeayCMOTPEHHbIMU
KOMNeTeHUMsIMN 0ByYatoLWMNNCa OOIMKEH
YMETb:

- JaBaTb XapaKTepPUCTUKY XUMUYECKNX 3NIEMEHTOB B COOTBETCTBUM C UX MNOSTIOXKEHNEM
B Nepuoanyeckon cucteme xummndeckmx anemeHtoB .. Mengeneesa;

- ucnonb3oBaTb flabopaTopHyto nocyay n obopyaoBaHue;

- HAXOAUTb MOMEKYNAPHYI0 POPMYITy BELLIECTBA;

- NPMMEHATb Ha NpakTuke npasuna 6esonacHon paboTbl B XMMUyeckon naboparopuu;

- TMPUMEHATb OCHOBHbIE 3aKOHbl XUMWUW ONS  peleHns 3agady B obnactu
npodeccnoHanbHOn OeATENbHOCTY;

- NPOBOAUTb Ka4yeCTBEHHbIE peakuun Ha HeopraHM4YyecKkne BeLlecTBa W WOHDI,
OoTAenbHbIE Kaccbl OpraHMYeCKnX cCoeauHEHNN;

- COCTaBMATb YPaBHEHUS peakuuin, NpoBOAUTb pacyeTbl N0 XMMUYECKM hopmynam u
YpaBHEHNAM peakunu;

- COCTaBNATb 3fIEKTPOHHO-MOHHBLIA  6anaHC OKUCNUTENbHO-BOCCTAHOBUTENMbBHbIX
NpPOLIECCOB.

3HaTb:

- TMOPONN3 COMeEn, ANEeKTPOIM3 pacnaBoB 1 PpacTBOPOB (COMeEn U Wwernoyen);

- guccoumaumio  9neKkTpoNMTOB B BOAHLIX pacTBopax, CUibHble W cnabble
3NEKTPONNTBI;

- Knaccudukaumo XMMNMYECKNX peakLumi 1 3aKOHOMEPHOCTU UX NMPOBEAEHUS;



- obpaTMmble N HeobpaTMMble XMMUYECKME peakuuu, XMMUYEeCKoe paBHOBecUe,
CMEeLLEeHNE XMMMNYECKOro paBHOBECUS MO AENCTBMEM Pa3NNYHbIX (DaKTOPOB;

- OBy XapaKTepUCTUKY XUMUYECKUX IfIEMEHTOB B CBSA3UM C UX MOMOXEHWEM B
nepuoanyeckon cucteme;

- OKMCIIUTESIbHO-BOCCTAHOBUTENbHbIE peaKkumn, peakunm MOHHOro obmMeHa;

- OCHOBHbIE MOHATUSA U 3aKOHblI XUMUW;

- OCHOBbI 3N1EKTPOXUMUM;

- Nepuoanvecku 3akoH U MNEePUOLNYECKYD CUCTEMY XUMMYEcKUX anemeHtos [.U.
MeHgeneeBa, 3aKOHOMEPHOCTU W3MEHEHUS XMMUYECKMX CBOWCTB ONIEMEHTOB U UX
COEAVHEHMI Mo nepmuogam 1 rpynnam;

- TeNSI0BON A(PPEKT XMMNYECKNX peaKkLmi, TEPMOXUMUYECKNE YPaBHEHUS,

- TUMNbl M CBOWCTBA XUMWUYECKUX CBA3EN (KOBareHTHOW, WMOHHOW, MEeTasrsiMyeckoMu,
BOOOPOAHON):

- (bOpMbI CyLLECTBOBAHUS XUMUYECKMX SNIEMEHTOB, COBPEMEHHbIE NPEACTaBMEHNSA O
CTPOEHMN aTOMOB,;

- XapaKkTepHble XMMUYECKNE CBONCTBA HEOPraHNYECKNX BELLECTB PasfiM4YHbIX KNacCcoB.

B pesynbTate OCBOEHWA AUCUMMNNKNHBLI ObByvarowminca AofmkeH obnagatbe obwummn
KOMMNEeTEeHUNAMN:

HanmeHoBaHMe koMneTeHunn Koa n HanmeHoBaHue MHOWKATOpa AOCTUXKEHUN

KoMneTeHuunn

Koa
KoMneTeHUun

OK1 Beibupatb  cnocoObl  pelleHus | YMeHUs: pacnosHaBaTb 3agady w/unu npobnemy
3apav npodgeccuoHanbHoOn | B MpoceccnoHanbHoM — U/unmM  couunanbHOM
OEeATENbHOCTM MPUMEHUTENBHO K | KOHTEKCTe;  aHanuavMpoBaTb  3agadvy  w/umm
pasnuMyHbIM KOHTEKCTaMm npobrnemy un BblgenATb €€ COCTaBHble 4YacTu;
onpegensaTb aTanbl pewweHns 3agaqdv;

BbISBMNATE M 3PPEKTUBHO McKaTb MHGOpMaLmIo,
HeobxoouMMyl0 [Ons  peleHus  3agavn  u/unm
npobnemsl;

COCTaBnsATb  NNaH  AENCTBUS,;
HeobxoanMble pecypcehbl;

BNnageTb akTyanbHbiIMM MeTogamu paboTbl B
npoceccuoHansHom U CMEeXHbIX  cdepax;
peanv3oBbIBaTb COCTABMEHHbIV NNaH;

oueHMBaTb pes3ynbTaT M MNOCNeacTBUS CBOMX
OeicTBUA  (CaMOCTOATENbHO UMM C  MOMOLLBIO
HacTaBHMKaA)

3HaHMA: aKTyasbHbI  NPOECCUOHANbHLIN  1”
coumanbHbIi KOHTEKCT, B KOTOPOM MPUXOAMUTCSH
paboTaTtb U XUTb;

OCHOBHbIE UCTOYHMKM MHGOPMAaLMM U pecypcbl
aona  peweHuma  3agady v npobrnem B
npoceccuoHansHomM n/unu coumanbHOM
KOHTEKCTE;

anropuTmbl BbIMOSTHEHUSA paboT B
npodeCccuoHanbHOM U CMeXHbIX 06NnacTsx;
mMeTodbl paboTbl B npodeccuMoHanbHOW U
CMEXHbIX cipepax;

CTPYKTYpYy MraHa Ans pelleHus 3agad; nopsgok
OL/EHKM pesynbTaTtoB peLleHns 3agay
npodeccnoHanbHON esTenbHOCTH

onpegenaTb

OK 2 Mcnonb3oBaTtb COBpPEMEHHbIE
cpeacTBa nMoucka, aHanusa U

WHTEpnpeTaumMn uHdopMauum, w

YMeHusa: onpedensTts  3agayu
nHopMaLnK; onpegensTb
WNCTOUHMKM UHpopMaLInU;

Ons  nowvcka
Heobxogumble

I/IH(*)OpMaLI,VIOHHbIe TexHonornn ansa
BbINOJNTHEHUA 3agau
npocpeccuoHansHON OeATeNbHOCTU

nnaHmMpoBaTb MPOLECC NOWCKa; CTPYKTypMpoBaTb
nony4aemyto MHopmauumio; BbigensaTb Hanbonee
3Ha4YMMOE B NepevHe nHopmaumu;

oueHuBaTtb npaKkTU4YecKyto 3HAYUMOCTb
pes3ynbTaTtoB Mnoucka; OogopMNsTb pesynbTaThl




rnoucka, NpMMeHsITb cpeacTsa MHPOPMALIMOHHbIX
TEXHOMNOrMM Ans pelleHns npodyecCcnoHarnbHbIX
3ajav; ncnonb3oBaTb COBpEMEHHOEe
nporpammHoe  obecnevyeHne;  UCMONbL3oBaTb
pasnuyHble LMdpPOoBbIE CPEeAcTBa AN pellueHns
npodeccuoHarnbHbIX 3a4au.

3HaHus: HOMEHKNaTypbl  UHMOPMALMOHHBLIX

WNCTOYHMKOB, NpUMEHSIEMbIX B
NpogoeccMoHanbHOW  OeATenbHOCT;  NpUeMmsbl
CTPYKTYPUpPOBaHWS nHdopMaLmu; dopmat

ochopmneHns pesynbTaToB nomncka MHdopMaumm,
COBpPEMEHHbIE cpeacTea " ycTpovicTea
nHOopMaTM3aumnn; NopsagoKk UX MPUMEHEHUSA W
nporpaMmHoe obecneyeHne B
npodeccnoHansHoON OeATensHOCTH, B TOM Yucne
C MCNOoNb30BaHNEM LMAPOBLIX CPEACTB.

OK 4 OpdhekTnBHO B3aumogencTBoBaTb | YMEHUS: OpraHu3oBbiBaTb paboTy KOnnekTMea u

n pabotaTb B KOMMEKTMBE W | KOMaHAbl; B3auMOLEWCTBOBaTb C  Komnmeramu,

KoMaHae PYyKOBOACTBOM, KnueHTamu B xoae
NpodECCUOHANbHON OEATENbHOCTU

3HaHus: ncuxonormyeckue OCHOBBbI

NeATenbHOCTU  KONJNEeKTuBa, ncuxoriormn4eckne
0COOEHHOCTM  JIMYHOCTU, OCHOBBI ﬂpoeKTHOIZ

[esaTenbHOCTH
OK7 CopelictBoBaTb COXpaHeHuto | YMeHns: cobnogaTb HOPMbl  3KONTOMMYECKOMN
oKpyXatoLlen cpeabl, | 6e3onacHoCTH; onpegensaTb HanpaBeHus
pecypcochepexeHnto, MNPUMEHSATb | pecypcocbepexeHunst B pamkax
3HaHUA 006 W3MEeHeHuM KnumaTa, | NpodeCcCUoHanbHOM neaTenbHoCTn no
NPUHUMNbI OepexnMBoro | cneumanbHOCTUM  OCyLLecTBnsATb  paboty ¢
Npoun3BOACTBA, acpdpekTnBHO | cobnogeHnem NPUHLMMNOB GepexnmBoro
OencTBoBaTb B Ype3BblYaMHbIX | MPOU3BOACTBA; OpraHu3oBLIBaTb
cUTyaumsix npoceccuoHanbHyl0 AeATEeNbHOCTb € y4eTOM
3HaHMN 06 M3MEHEHUN KNMMaTU4EeCKUX YCroBUiA

pernoHa.

3HaHus: NpaBuna akonornyeckon GeaonacHoCTH
npw BegeHun npodeccnoHanbHon AedaTenbHoCTy;
OCHOBHbIE pecypchbl, 334eNCTBOBaHHbIE B
NpodeCCUOHarNbHON OEATENBHOCTU; MYTK
obecneyeHus pecypcocbepexxeHunst; MPUHLMMbI
OepexnnBoro NPoOM3BOACTBA; OCHOBHbIE
HanpaBneHUs U3MEHEHUS KITMMaTUYECKMX
YCNOBU pernoHa.

3. MecTto ancuunnuHbl B cTpyktype CIMO

AvcumnnuHa oTHoCcUTCSA K npodunbHOM  gucumninHe obuweobpasoBaTenbHOM
noaroToBkun u ndyydaetca B 1 n 2 cemectpe 1 roga ody4eHus.

AucunnnuHa aBnseTcs npegLwecTByoLLen ans n3yyeHus ANCLUNNVH
MatemaTudeckoro un oblero ecrecTBeHHOHaAy4yHoro y4vebHoro uumkna «OOwas wu
HeopraHmyeckas XxXumusiy, AucuunnuH obuwenpodeccuonansHoro uukna «OpraHndeckas
XUMUS», « AHaANUTUYeckas Xummus», «dnsnyeckas n KonnonaHas XmMmmsy.

4. O6bem gucuUnUHbLI U BUAbLI y4ebHOM paboTbl

O6LLasn TpyAoeMKOCTb AUCUMNINHBI cocTaBnseT 144 ak. u.

Buabl y4yeb6HOM paboTbl Bcero PacnpepeneHune TpyaoemMKocTH no
akape- cemecTpam, ak. 4




MUYecKu 1 cemecTp 2 cemecTp
X YyacoB
O6wass TpyaoeMKOCTb ANCUMMIIMHLI 144 64 80
(Mogyns)
KoHTtakTHas pabota B T. M. 126 58 68
ayAMTOpPHbIE 3aHATUS:
JNekuun 54 32 22
8 mom yucrne 8 gopme 18 8 10
npakmuyeckoud rnod2omoeKu
NaBopaTopHble 3aHATUS 33 10 23
8 mom yucrne 8 gopme 33 10 23
npakmuyeckou rnod2o0moeKu
MpakTnyeckne 3aHATUS 39 16 23
8 mom yucrne 8 gopme 39 16 23
rnpakmuyeckol nod2o0moeKu
KoHcynbTaumm Tekymne - - -
KoHcynbTaumm nepen ak3aMeHoMm - - -
Bud ammecmauuu dKk3ameH Ok3ameH NHanBnayansHbl
N NPOEeKT

18 6 12

CamocTosaTenbHasa pabora: - - -

5 CopepxaHue AUCUUNNUHLI, CTPYKTYpUpOBaHHOEe NO Temam (paspgenam) c
yKazaHueM OoTBeAEeHHOro Ha HMX KonuyecTBa akageMMU4eCKMX YacoB U BUAOB y4eOHbIX
3aHATUM

5.1 CopepxaHue pa3genoB AUCLUNIIUHDbI

TpyooeMKocTb pasgena, ak.4
No HaumeHoBaHune CogepxaHue pasgena PyA = P Bﬂ hopme
- pasgena (yka3blearomcesi membi u Qudakmu4yeckue P
n/n TPaAULUMOHHO | MpPaKTU4ecko
OUCLUMMMUHbI e0uHUUpbI) . .
n popme 1 NOArOTOBKU
1 cemecTp
CTpoeHune aToMoB XUMUNYECKNX 4 4
3NIEMEHTOB W Mpupoda XMMUYECKOW
OcCHOBBbI  CTpOEHKSA
1 BeLIECTBa CBSA3N.
Mepuoanyeckun 3akoH u Tabnuua A.U.
Mengeneesa.
. 4 8
Tunbl XUMUYECKNX peakuui.
Xnmumyeckue
2 OnekTponutuyeckas  guccouuaums w1
peakumm 9
WNOHHbI OOMEH.
Knaccudumkarms, HOMeHKnaTypa " 10 14
CTPOEHME  HEOpPraHW4YecKknx BeLLecTB.
CtpoeHue n | dnsmkKo-xmmmnyeckme CBOWNCTBA
3 cBOVICTBa HEeOopraHUYecKnx BELLECTB.
;eopra:queCKmx MpoussoacTteo HeopraHN4YecKkmx
etuec BELLECTB. 3Ha4yeHne N MPUMEHEHNE B
ObITY 1 Ha Npou3BoacCTBE
Ctpoetue W' | Knaccudpukaums, CTpOeHue " 12 8
4 CBOWCTBA
OpraHMEeckiX HOM?HKJ‘IaTypa OpraHN4eckmnx BeLLl,?CTB.
BeLlecTs CBoncTBa OpraHN4ecknx CoeaHEHNA.
2 cemecTp
4 | Ctpoenue n | CBOICTBA OpraHWMYecKMX COeAMHEHWIA. | 6 | 2




OpraHuyeckne BellecTBa B
cBoucTBa XN3HeOeATenbHOCTH YyeroBeka.
opraHm4eckmx MpoussoacTeo " npuMeHeHne
BeLLlecTB OpraHn4eckmnx BeLLlecTB B
NPOMBbILLITIEHHOCTH.
KnHeTnueckmne u | KnHetndeckue 3aKOHOMEPHOCTU 4 8
TepMoanHamuyeckue | MPOTEKaHNS XUMUYECKUX peakuui.
3aKOHOMEPHOCTU TepMO,U,MHaMVl‘-IeCKVle 3aKOHOMEPHOCTU
npoTekaHnA npoTekaHuns XUMUYECKNX peakumn.
XVMUYECKUX PeaKUNii | PagHoBECHE XUMUYECKNX peakuui.
OucnepcHble cuctembl M PakTopbl KX 2 8
OncnepcHole ycTonumsBocTn. WccneposaHne CBOWCTB
CUCTEMbI ANCNEepPCHbIX CcUCTEM ans nx
naeHTnnKaummn.
KauecTeHHble O6HapyxeHue HeopraHN4ecKnx 4 4
peakumm
0BHapyXeHMs KaTUOHOB U aHumoHoB OBGHapyxeHue
HeopraHmuecknx  n | OPF@HMYECKMX  BELLeCTB  OTAENbHbIX
OpraHN4ecKmx Krnaccos c _ \cnonb3osaHnem
BellecTs KayeCTBEHHbIX peakLuii
Xvmna B ObITy U 4 2
nNpon3BoaCTBEHHOM Xvummna B ObITYy M NpOM3BOACTBEHHOM
OeATenbHOCTU [edATenbHOCTU YeroBeka.
yenoseka
OcHoBbl nabopaTopHOM MpakTUkKU B 18 18
npodeccuoHarnbHbIX nabopartopusx.
WccnepoBaHuve un | XMUMNYECKUIA aHann3 TEXHUYECKUI BOAbI.
XUMUYECKUA aHann3 | XMMuYeckuin aHanus BO3yxa.
00beKkToB XvMmunyeckmin aHanua npob martepuanos
TexHocdepbl CTpOMUTENBbHO-pPECTaBPaLIMOHHOWN
OesaTenbHOCTU 7] an3anHa.
ViccnepoBaHue o6beKTOB TexHOcKepbI.
KoHcynbmauyuu mekyujue
KoHcynbmauyuu neped 3Kk3amMeHOM
Ok3ameH
5.2 Pa3spgenbl gucumnnuHbl U BUAbI 3aHATUN
CP
MpakTtnyeckue | JlabopaTopHble
Jlekuun, ak. v 0,
3aHATUSA, akK. 4 3aHATUSA, akK. 4
ak. Y
B B B B B B
Ne HavmeHoBaHve pasgena Tpaan opme | TpamM | popMm | Tpaam | dopme
WOHHOMW | MpaKkTu | LUWUOHH e LUMOH | MmpakTuy
n/n ANCLMNINHBI . . . -
dopme | yeckon on npakT | HoWu ecKom
noarot | opm | myeck | popm | NoAroTo
OBKM e on e BKM
noaro
TOBKU
1 cemecTtp
OCHOBbLI CTPOEHWS BelllecTBa 4 2 4 -
1
XnmMmmyeckme peakumm 8 2 4 4
2




CTpoeHne 7 CBOWNCTBA 6 2 6 4
3 | HeopraHW4eckux BeLlecTB
CtpoeHune " CcBOMCTBa 6 2 2 2
4 | OpraHuMYecKux BeLlecTB
2 cemecTp
CtpoeHune " CBOWCTBaA 2 - - -
4 | OpraHuMYecKux BeLlecTB
KuHeTnyeckue " 2 2 4 4
5 | TepMoAnHamMmnyeckue
3aKOHOMEPHOCTHU npoTeKkaHus
XUMWNYECKUX peakLmm
6 | dvcnepcHble cucTembl 2 2 4 4
KayecTBeHHble peakuumu 2 2 4 4
7 | obHapyXeHMa HeopraHW4eckux Mu
OpraHN4yeckux BELLEeCTB
Xumms B ObITy " 2 2 6 -
8 | NnpousBoACTBEHHON [eATENbHOCTU
yernoBeka
9 WcecneposaHve U XUMUYECKUN 2 2 5 11
aHanm3 o6bEKTOB TexXHOcoephl
KoHcynbmauyuu mekyuwue -
KoHcynbmauyuu neped -
3K3aMeHoM
OK3ameH 6
UHOusudyanbHbIl poekm 12
*B popMe npaKkTM4eckom NoaroToBKN
5.2.1 Nlekuumn
Ne HanmeHoBaHue pasgena T . TpyooeMKocTb,
emMaTuKa NEKUNOHHbIX 3aHATUI
n/n ONCUMMITVHBI ak. v
1 cemecTp
CoBpemeHHas  MoAenb  CTPOEHUS  aToma. 6
OnekTpoHHas KOHdurypauus aToma.
Knaccndmkaumsa xumMmyecknx anemeHToB (s-, p-,
d-anemeHThI). BaneHTHble 3MEKTPOHbI.
BaneHTHOCTb. OnekTpoHHas npupoaa
XUMUYECKON CBA3W. INeKTpooTpuuaTenbHOCTb.
1 OcHoBHl CTPOEHNS KoBaneHTHas ¢BA3b, €€ pPasHOBMAOHOCTM M
BeLlecTBa

MexaHu3Mbl ~ obpasoBaHus  (OOMEHHbIN  ©
[OHOPHO-aKLIENTOPHbIN). MNoHHagd CBS13b.
MeTtannuyeckass cBsi3b. BopopogHass cBsi3b.
MexxmonekynsipHble B3aMMO4ENCTBUS.

MN3oTonbl, OCHOBHOE U BO30YXXAEHHOE COCTOsIHME
aToma, rmbpugnsaumst aToMHbIX opouTanen.




Xumumyeckume peakunn

Knaccudumkaumss n TUnbl XMMUYECKUX peakuumn C
y4yactmem HeopraHM4YecKnx BELLECTB.
KonnyecTtBeHHble  OTHOLLEHUS B XMMUWN.
OCHOBHbIE KONMNYECTBEHHbIE 3aKOHbI B XUMUWN ”
pacyeTbl MO YPaBHEHUAM XUMMUYECKUX peaKLMN.
Monb Kak eguHMua KonM4YecTBa BellecTBa.
MonsipHas macca. 3akoHbl COXpaHeHUs Macchl 1
aHeprun. 3akoH ABoragpo. MonspHbin 06bem
raso. OTHoCUTENbHAsA NNOTHOCTL ra3os.
Peakuun komnnekcoobpas3oBaHUst € yyacTuem
HeopraHuyeckux  BeLWecTB (Ha  npumepe
rMMOPOKCOKOMIMIIEKCOB LIHKA U anioMUHKSA).

Teopwusi aNeKTPONUTUHECKON ANccoumaumnn,
Peakuumn nonHoro obmena. CoctaBneHue
peakumii MIOHHOro OOMeHa NyTem CoCTaBNEeHUsI
MX MOSHbIX N COKPALLEeHHbIX NOHHbIX YPaBHEHWN.
Mmoponuns conen. 3HayeHne rugponusa B
Buronormnyeckmx OBMEHHbIX npotieccax.
[MprMeHeHWe rmaponun3a B NPOMbILLIEHHOCTMW.

CtpoeHne u cBoOWCTBa
HeopraHM4Yeckmx
BellecTB

MpeameTt HeopraHuveckon xmmun. B3anmocsasb
HeopraHumyecknx BewecTts. Knaccudukaums
HeopraHuyecknx BewecTB. MpocTble U CNoXHble
BewlectBa. OCHOBHble  KNacCbl  CHOXHbIX
BeLLecTB (OKCMAbI, TMOPOKCUAbI, KUCMOTbI, COMNMn).
HomeHknaTypa ¥ HasBaHWe HeopraHM4yecKux
BELLECTB UCXOAS U3 UX XUMUYEecKou hopmyrbl
Unn cocTaBreHne XMMN4eckon popmynbl Ucxons
13 Ha3BaHWs BeLLecTBa Mo MeXAyHapOAHOW uUrnu
TpMBMANbLHOM HOMEHKNaType.
MexmonekynspHble B3anMOOENCTBUS.
Kpuctannormgpatbl. ArperatHble  COCTOSIHUS
BewectBa. Kpucrannuyeckme wun amopdHble
BellecTBa. Tunbl KPUCTaNMMYeCcKMx peLleTok
(aTomHas, MOrneKynsipHas, WOHHas,
MeTannuyeckas). 3aBUCMMOCTb  (QU3NYECKUX
CBOWCTB BeLlecTBa OT Tuna KpucTannmyeckomn
peweTku. MNpuynHel MHOroo6pasms BELLECTB.
CoBpemeHHble NpeAcTaBneHuMs O  CTPOeHUn
TBEPAbIX, XUOKMX W ra3006pasHbix BELLECTB.
YKngkue kpuctannel.

MeTtannbl. OOwue dursnyeckne n XMMmieckue
cBonvcTBa MeTannoB. Cnocobbl  MonyyeHus.
3HauyeHne MeTansoB 1 HEMETAarnmoB B NpUpoae U
XU3HEeOEesaTeNnbHOCTN YerioBeka W OpraHU3MoB.
Kopposuns metannos: Buabl KOpposuu, cnocobbl
3alMTbl METaNsoB OT KOPPO3UU.

XuMmnyeckme CBOWCTBA OCHOBHbIX  KraccoB
HeopraHn4YecKnx BELLECTB (okcupoos,
rMOopoKCnaoB, KUCIOT, conen [ ap.).
3aKOHOMEPHOCTU B N3MEHEHMM CBONCTB MPOCTbIX
BELLECTB, BOAOPOAHLIX COEAMHEHUN, BbICLUNX
OKCUOO0B M N'MAPOKCUAOB.

OOwwme npegctaBneHuss O  NPOMBILLMEHHbIX
crnocobax MonyvyeHust XMMUYECKNX BeLLEecTB (Ha
npMMepe npOM3BOACTBA aMmMuaka, CepHoun
KNCMOThI).

YepHada n uBeTHas metannyprus. [Npaktuyeckoe
NpMMEHeHWe anekTponusa Ans  nonyveHus
LWLENOYHbIX, LUENOYHO3EeMESbHbIX MeTasnmnoB u
antoMUHWS. Crekno n cunukaTHas
NPOMbILLIIEHHOCTb.




[Mpobnema 0TxXo40B M NOBGOYHBLIX NPOAYKTOB.

CtpoeHne u cBoWCTBa
OopraHn4eckux seLiecTBs

MpeomeT opraHudeckon xumuun. Bsanmmocssasb
HEeOpraHMYeCKNX N OPraHNYEeCKNX BELLECTB.
XvMunyeckoe CTpoeHMe kak NopsgoK CoeanHEHUS
aTOMOB B MOfIEKYIe COrflacHO UX BaneHTHOCTU.
OCHOBHbIE NOMOXEHWS TEOPUN XMMUYECKOTO
CTPOEHUSA opraHn4ecknx coeguHeHnin A.M.
ByTtnepoBa. YrnepoaHbli CKeNneT opraHn4eckomn
Monekynbl. MonekynsipHble U CTPYKTYpHble
(pa3BepHyTble, COKpaLLEeHHbIE) XMMUYECKUE
dopmynbl. 3aBUCUMOCTb CBOMNCTB BELLIECTB OT
XMUMWYECKOro CTPOEHUst Morekyn. N3omepus n
n3omepsbl (CTPyKTypHasi, reomeTpudeckas (uuc-
TpaHc-n3omepusi). KpaTHOCTb XMMUYECKON
CBSA3N.

MoHsaTMe o dyHKuMOoHanbHoW rpynne. MNpuHLMNbI
Knaccudukaumm  OpraHUYecKkux  COeOUHEHUN.
MexgyHapooHaa HOMeHKnatypa W NpUHUUMGI
HOMEHKNAaTypbl OPraHN4YEeCKUX COEANHEHM.

®U3MKO-XMMUYECKME CBOMCTBA  OpraHW4eckux
CoeVHeHMii OTaerNbHbIX KnaccoB (0COBGEeHHOCTM

KnaccudukaumMm M HOMEHKNaTypbl  BHYTpU
Knacca; roMoriormdeckun psig M obwas
dopmyna; wnsomepus;; u3NYeckue CBOWNCTBA;

XUMUYECKME CBOMCTBA; CNocobbl nonyquvm)

2 cemecTp

CtpoeHne u cBoKcCTBa
OopraHn4eckux seLiecTBs

Mpon3BOACTBO OPraHNYeCKNX BELLECTB:
Npon3BOACTBO MeTaHona, nepepaboTka HedTu.
MonuaTuneH Kak KpYMHOTOHHAXHbIN MPOaYKT
XUMUYeECKOro npomnssoacTaa. [NpumeHeHune
aTuneHa. Npon3BOACTBO N NPUMEHEHNE Kay4yka
N PE3UHbI.

CuHTeTMYEeCKME N NCKYCCTBEHHbIE BOJIOKHA, UX
CTpOeHue, cBoncTBa. [pakTmuyeckoe
ncnonb3oBaHue BONOKOH. CUHTeTuYeckune
NNeHKN: n3onaumsa Ansg nposoaos, MeMbpaHbl
AN onpecHeHns BoAbl, 3alUTHbIE MAEHKU ANs
aBTOMOOUNEN, NNacTbipy, XMpypruyeckme
noBsi3kn. HoBble TEXHONOMMK JanbHenwero
COBEPLUEHCTBOBAHWSA NOMMMEPHBIX MaTepuaroB.
Ponb opraHuyeckon xvMumn B peLleHun npodnem
3HepreTMyeckon Ge3onacHOCTW, B PasBUTMM
MeOUUMHbI, CO34aHUM HOBbIX MaTepuaros,
HOBbIX WMCTOYHWKOB 3HEprnn (anbTepHaTUBHbIE
WCTOYHWKN SHEPTUMN).

KnHeTtnyeckmne 7]
TepmMoavHamuyeckue
3aKOHOMEpPHOCTU
NPOTEKaHUA XMUMUYECKUX
peakummn

Xvmundeckue peakumm. Knaccudumkaums
XUMUYECKMX peakuuin: no ¢a3oBoMy COCTaBy
(roMoreHHble 1 reTeporeHHble), No
NCNonb30BaHWIO KaTanusartopa (kaTanutmyeckue
W HekaTanuTuyeckme).

CKkopocCTb peakuun, ee 3aBUCUMOCTb OT
pasnuyHbIX haKTOPOB: NPMPOAbI pearupyoLLmx
BELLECTB, KOHLIeHTpaLuumn pearmpyoLLmx
BELLECTB, TeMnepaTtypsbl (npasuno BaHT-
lodhdpa), nnowagn peakLMoOHHON MOBEPXHOCTH,




Hannuusa katanusatopa. Ponb katanusaTopos B
npvpoae v NPOMbILLIIEHHOM NPOU3BOACTBE.
OHeprus akTnBaumm. AKTVBUPOBAHHbIN
komnnekc. Katanusatopbl u katanu3. Ponb
KaTtanusaTtopoB B NpuUpoAe W MPOMbILLNIEHHOM
Npon3BOACTBE.

Knaccudmkaumnsa xummyeckmx peakuun: no
Tennosomy ahdekTy (a3K30TEpMUYECKUME,
3HOOTEPMUYECKME), MO 0BpaTUMOCTH
(obpaTmble n HeobpaTumble). Tennoskle

3 eKTbl XMMUYECKNX peakLuui.
Tepmoxmummyeckme ypaBHeHus. ObpaTtumocTb
peakunn. Xmmuyeckoe paBHOBECHKE U €ro
CMeLleHVe Nod AeNCTBUEM PasfnYHbIX
(haKTOpOB (KOHLEHTpaLMs peareHToB Unm
NpoAdyKTOB peakuun, AaBneHune, Temneparypa)
ONs co34aHnst oNTUMarnbHbIX YCOBUIA
NPOTEKaHNA XMMUYECKUX MPOLLECCOB.

MoHsATME 06 3HTanbNMM KM SHTPOMMU. JHeprus
[Mbbca. 3akoH [ecca u crneacTBus M3 Hero.
Ponb CMeLLeHns paBHOBeCUS B
TEXHOJI0rMYEeCKMX NPoLeccax.

[ducnepcHble cuctemsl

OucnepcHble cuctembl. KonnongHble cuctems.
NcTuHHBIE pacTBOpbI.

PactBopeHune kak om3nKko-xMuMmn4ecknin npouecc.
PacTtBopbl. Cnocobbl NpUroToBreHnst pacTBOPOB.
PactBopumocTe. MaccoBas gong
pacTBOpeHHOro BewecTtsa. NpegensHo
AOMYCTMMblE KOHLIEHTPALMKN N UX
NCMNosb30BaHNE B OLEHKE 3KOMOrMy4eckomn
BesonacHocTu.

Knaccudpmkauma  gucnepcHbIx  cucTtem  no
coctaBy. CTpoeHue K (pakTopbl YCTOMYMBOCTU
ancnepcHbIX cuctem. PacnosHaBaHWe MCTUHHBIX
pacTBOpOB, KOMMOVAHbIX pacTBopoB "
rpyboancnepcHbeix cucteM. CTpoeHve muuensebi.
PaccenmBanne cBeta npu  MNPOXOXOEHWUU
CBETOBOIO ny4ka yepes ONTUYECKN
HeogHopoaHyto cpeny (addekra TuHgans).

KauecTBeHHble peakuuu

0oBHapyxeHus
HeopraHn4yeckmnx
OpraHMYecKnx BeLLEeCTB

n

OGHapyXeHne HeopraHM4Yecknx KaTMOHOB U
aHWOHOB

06Hapy>KeH|/|e opraHn4eckmnx BelecTB
OoTAENIbHbIX KIitaccoB C NCnoJib3oBaHNEM
Ka4yeCTBEHHbIX peaKLl,VIVI




Xvumma B ObITy M
NpOn3BOACTBEHHON
AeAaTenbHOCTU YernoBeka

Okonornyeckasd 6e3onacHOCTb  MOCNEACTBUN
ObITOBOW M MPOW3BOACTBEHHOW AeATEeNbHOCTU
YyeroBeka, CBsI3aHHasa ¢ nepepaboTKow BeLLecTB;
MOUCK N aHann3 XMMUYeckon WHpopmaumm u3
pasnuyHbIX WCTOYHWMKOB (HaydyHass u y4debHo-
HayyHas nuTepaTtypa, cpeactBa MaccoBOM
nHdopmaumm, cetb IHTEepHET 1 apyrue).

WccnepoBaHue 7
XUMUYECKUI aHanuna
06bekToB TEXHOCHEPDI

HasHaueHne TexHu4veckon Boabl. TpeboBaHUS K
TEXHUYECKOW BoAe Mo rpynnam notpedneHus.
KauecTBo TexHudeckol BoAbl pasHbIX BUOOB.
XUMUYECKMIA aHanu3 U1 MPOU3BOACTBEHHbIN
KOHTpPOIb cocTaBa TEXHUYECKON BOAbl.
CylHOCTb MeTOAa TUTPOBAHMS.

AHanmM3 TexHUYEecKorW BOAbl Ha XECTKOCTb WU
apyrve nokasatenu. KucnoTHOCTb U LWENOYHOCTb
Boabl. OnpegeneHve obwen u cBoboagHOM
LLENTOYHOCTU (kncnoTHOCTK) MeToa0M
TuTpoBaHusa. pH cpeabl u  meToabl  ee
onpeaenenusi. XXecTtkocTb BOAbl U MeToabl ee
onpeaeneHus.

XvMUYEeCKUn cocTaB aTMOC(EepHOro BO3AyXxa,
Bo3gyxa paboyen 30Hbl. BpegHble BelectBa 1
NpMMecuM B BO3OYXE XXWMbIX MOMELLEHUNA, B
BO3ayxe paboyeli  30HbI. HopmaTtueHble
OOKYMEHTBI. Mocnepcteus BO34ENCTBMS
BbICOKOW KOHLEHTpaUUM YrNeKUCnoro rasa Ha
OpraHusm yeroBeka. Meponpusatns no
CHWXEHMIO YPOBHSI 3arpsi3HEHHOCTU BO3Ayxa
ncecnegyemMon KOMHaThbl.

*B hopMe NpakTU4eCcKoi NOAroTOBKM

5.2.2 MNpakTnyeckne 3aHATUA

HanmeHnoBaHue
pasgena guCuUmMniuHbI

TemaTuka NpaKkTUYeCKnX 3aHATUI (CeMMHapOB)

TpyaoeMKocCTb,
aK. 9

1 cemecTp

OcHoBblI CcTpoeHus | PewweHne npakTN4eCcKnx 3apaHun Ha
BelllecTBa COCTaBreHne 3ANEKTPOHHO-TpadnyecKnx
dopmyn anemeHToB 1-4 nepnogos.

PeweHnne  3agaHuin Ha  Mcnonb3oBaHue
XUMUYECKOM CUMBOJINKMN n Ha3BaHWi
coeauHeHun no HOMeHkKnaType

anemeHtoB [.A. Menpeneesa. ®usnyeckun
CMbICH Mepuoamnyeckoro 3aKkoHa aO.n.
MeHoeneeBa. 3aKOHOMEPHOCTM  M3MEHEHUS
CBOWICTB XMMWYECKUX 3/1EMEHTOB, 0Opa3yembix
UMM MPOCTbIX W  CHOXHbIX BeELIeCTB B
COOTBETCTBUN C MONOXEHUEM XUMMUYECKOro
anemMeHTa B  [lepuogudeckon  cUCTEME.
MunpoBO33peHYeCkoe © HayyHOe 3HaveHue
MNepunogunyeckoro 3akoHa [O.N. MeHngeneesa.
MporHosbl O.N. Mengeneesa. OTKpbITME HOBbIX

MeXOyHapoOHOrO COlo3a TeOopeTUYEecKkon U 2
NPUKINAAHON XMMUM U TpYBMArbHbIX HasBaHWiA

ANsl  COCTaBMNEHUS  XUMWUYECKMX  popMyr

[ABYXaTOMHbIX CoeaVHEHWIA (okcuaos,

CcynbuaoB, ™mMapuaoB W T.N.) W OpYyrux

HEOpraHN4YeckMx  COeOMHEHWA  OTAEmNbHbIX

Knaccos.

Mepuogunyeckas cuctema XMMUYECKMX 2




XUMWYECKNX SNTIEMEHTOB.
PeweHne NPaKTUKO-OPUEHTUPOBAHHbIX
TEOpPEeTUYECKMX 3a[aHUN Ha XapakTepusauuto
XUMUYECKnXx anemeHtoB «MeTtannuyeckne /
HemMeTannnmyeckne CBOWCTBA,
3MEeKTPoOTpMUATENBHOCTL U CPOACTBO K
ANEKTPOHY XUMUYECKNX 3MNeMeHToB B
COOTBETCTBME C UX 3NIEKTPOHHLIM CTPOEHUEM U
NnonoXeHnem B Nepuoanyveckon  cucTeme
Xummndecknx anemeHtoB [.. MenaeneeBay.

Xnmumyeckue peakumnmn

CocraBneHue ypaBHeHWi peakuunin
coeauHeHus, pasnoXeHwus, 3ameLLeHuns,
obmeHa. YpaBHEHUSI  peakuuh  ropeHus,
WMOHHOrO 06MeHa, OKMCNEHNSA-BOCCTAHOBMNEHUS.
Pacuer KONMNYECTBEHHbIX XapakTepucTuK
NUCXOAHbIX BELECTB W NPOAYKTOB peakuuu.
Pacuet KONNYECTBEHHbIX XapakTepucTuk
nNpoayKTa peakumn COeAMHEHUs1, ecnn OOHO U3
BELLECTB [aHO B W30bITKE W/WMM COOEpPXUT
npumecun. PacyeT MaccoBo unu OOBHLEMHON
Jony Bbixoda NpoAykTa peakuum CoeAvHeHWs
OT TeopeTnyeckn  BO3MOXHoro.  Pacuet
0OBbEMHbIX OTHOLIEHUN ra3oB. PacyeT macchl
(obbem, KoMMYECcTBO BellecTBa) MpoaykTa
peakuuu, ecnm O4HO M3 BELLeCTB AaHo B BuAae
pacTtBopa C onpegeneHHoOW MaccoBoOW Jonen
pacTBOPEHHOrO BELLECTBA.

YpaBHeHMS OKWUCIIEHUA-BOCCTaHOBEHMUA.
CrteneHb OKMCNEHUA. Oxkucnutenb "
BOCCTaHOBUTENb. OkucnnTenbHo-
BOCCTAHOBMUTENbHbIE peakuMnm B npupoae,
NPON3BOACTBEHHbIX npoueccax "
XN3HEeOEeATeNnbHOCTU OpraHn3mos.
OKUCNUTENbHO-BOCCTAHOBUTESbHbIN

noteHumnan cpeabl. CocTaBneHue "
ypaBHMBaHue OKUCUTENbHO-
BOCCTaHOBUTEMbHbIX peakumi MeToA0M
3MEKTPOHHOrO OanaHca. TvnnyHble
HeopraHmyeckme okucnnTenu "

BOCCT@HOBMTENWU. JMNEKTPOnu3 pacTBOpPOB U
pacnnaBoB COMeMN.

CTpoeHne wn cBoncTtBa
HeopraHn4yeckmx
BeLLecTB

PeweHne 3agad Ha pacyeTr MaccoBoW A0nu
(Maccbl) XMMUYECKoro anemeHTa (CoeguHeHus)
B Mornekyne (CMecm).

PelwweHve NpaKTU4eCcKmX 3agaHuin no
knaccudukaumn, HOMeHKnaType  XMMUYECKUM
dopmynam HeopraHn4eckux BeLLeCcTB
pa3nuMyHbIX KNnaccoB (HasblBaTb M COCTaBNATb
dopmynbl XMMUYECKMX BeLLecTB, onpenensTb
NMPUHaAnexHocTb K  knaccy).  McTouHukn
XUMUYECKON MHGOpMauun (Hay4yHas u y4yebHo-
HayyHas nuTepaTtypa, cpeacTBa MaccoBOW
nHdopmaumm, cete NIHTepHeT 1 gpyrue). MNownck
nHdopmaumm no Ha3BaHWAM,
nageHTudurkaTopam, CTPYKTYpHbIM chopMynam.

CocraBneHue ypaBHEHUI XUMUYECKUX peakuni
C y4acTMeM NPOCTbIX U CIIOXHbIX
HeopraHM4yeckux BeLecTB: OKCUAOB MeTarsos,
HemeTannoB U amOoTEPHbIX 3NIEMEHTOB;
HeopraHM4YeCcKnx KUCNOT, OCHOBaHWNA 1
amdoTepHbIX TMAPOKCUAOB, HEOPraHUYECKNX
conem, XxapaKkTepu1aylLux Nx CBOMCTBA.
PeweHne NPaKTUKO-OPNEHTUPOBAHHBIX




TeopeTnyecknx 3ajaHuin Ha CBOUCTBA U
nony4YeHne HeopraHM4YeCcknx BELLIECTB.

PeweHune NPaKTUKO-OPUEHTUPOBAaHHbIX
3afjaHMn O pONM HEOPraHM4yeckon XvmMun B
pas3sutun MeaUUVHBbI, co3gaHumn HOBbIX
mMaTepuanos (B CTPOUTENbCTBE U Ap. OTpacnsx
NPOMbILLITIEHHOCTHN), HOBBIX WNCTOYHMKOB
3Heprum (anbTepHaTUBHBLIE UCTOYHUKM SHEPTUN)
B peLleHnm npobnem 3KONOrnyecKomn,
3HepreTMyeckon 1 nuiLLIeBon 6e3onacHoOCTy.

CTpoeHne wn cBoncTBa
OopraHun4yeckux seLlecTB

HomeHknaTypa oOpraHuM4eckux COeAMHEHWN
oTAEnNbHbIX Knaccos (HacblLLEeHHbIE,
HeHacbILWEHHbIe n apomartmyeckue
yrneBodopoapl, cnupTbl, eHONbI, anbaervabl,
KETOHbI, KapboHOBblE  KUCMOTbI M Ap.)
CocTtaBneHne MOSMHbIX M COKPALLEHHbIX
CTPYKTYPHbIX hOPMYST OpraHM4yeckux BeELLECTB
OTAEnNbHbIX KMNaccoB, MCMOMb3ys WX Ha3BaHWUSA
no cucteMaTU4eckonm HomeHknartype. PacueTsbl
npocrenLen dopmynbl opraHumyeckon
MOMeKynbl, UCX0AS U3 3NIEMEHTHOro cocTaBsa (B
%).

2 cemecTp

CTtpoeHue un cBoncTtea
OpraHN4ecKMx BeLLEecTB

KnHetunyeckue 7]
TepMoanHaMmnyeckue
3aKOHOMEPHOCTH
npoTekaHna
XUMUYECKMX peakLnin

MpuHumn Jle LWaTtenbe. BnunsaHue pasnuuHbIxX
PakTOpoOB  Ha  M3MEHEeHWe  paBHOBECUS
XUMUYECKUX peakuuni.

3akoH [OEencTBylOLWMX MacC W  KOHCTaHTa
XUMUYECKOro paBHOBeCUS. PacueThl
pPaBHOBECHbIX KOHLEHTpauui pearnpyroLimx
BELLEeCTB U MNPOAYKTOB peakuun. PacyeTtsl
TennoBoro adpdekTa peakumu.

PeweHune NPaKTUKO-OPUEHTUPOBAHHbIX
3ajaHun  Ha MpuMMeHeHue npuHuuna Jle-
Ulatenbe p[ns HaxoXAeHust HanpaBneHus
CMeLLleHMS1 paBHOBECUS XMMUYECKON peakumnn u
aHanu3 ¢akTopoB, BMAVSAIOLWIUX Ha CMeLleHue
XMMUYECKOro paBHOBECUS.

[ucnepcHble cuctembl

PelleHne 3agay Ha NpUroToBreHWe pacTBOPOB.
PeweHne NPaKTUKO-OPUEHTMPOBAHHBIX
pacyeTHbIX 3a4aHWN Ha OUCMepCHble CUCTEMBI,
ncrnonbsyemble B GbiTOBOM "
NPOVN3BOACTBEHHON AEATENbHOCTM YernoBeka, C
nosvuum 3KONOTNYECKON 6esonacHocTn
NOCNeACTBUN N FPaMOTHBIX peLueHuin npobnem,
CBSI3@HHbIX C XUMUEN.

KauyecTBeHHble
peakunn obHapyxeHus
HeopraHuyecknx "

OpraHn4ecknx seLlecTB

KauyecTBeHHble XUMUYeckme peakumu,
XapakTepHble ans oBHapyxeHus
HeopraHuyeckux  BewecTB  (KATMOHOB U
aHuoHoB). CocTaBrneHue ypaBHEHUN peakLumi
oBHapyXeHus kaTMoHoB |-V rpynn 1 aHMOHOB,
B T.4. B MONEKYNAPHON 1 MOHHOW cbopMaXx.
Peakuun OoBHapyXeHus HeopraHM4YecKmx
BELLECTB B pearibHblX OObEKTax OKpyKatoLlen
cpegpl.

KauyecTtBeHHbIE XUMUYeckmne peakuuu,
XapakTepHble ans OoBHapy>XeHUs OTAENbHbIX
KNaccoB OpraHnU4ecknx coegumHeHuin: eHonos,
anbgerngoB, Kpaxmarna, YKCYCHOM KMCNOThI,
aAMUHOKMUCINOT U Ap.

JeHaTtypaums  6GenkoB  MNpu  HarpeBaHWUw,




LBETHbIE peakLmn 6enkos.
CocraBnexune Ka4yeCTBEHHbIX
obHapyXeHuss  opraHM4ecKux
OTAEeNbHbIX KNaccoB.

peakuumn
CcoeIHEeHUI

Xumma B ObiITy m
NpOn3BOACTBEHHOM
AesaTenbHoCTH
YyeroBeka

Kewcol (c yueTom byayLuen npodheccmoHanbHON
OedATenbHOCTU) Ha aHanu3d uHdopmMauumn o
NPOV3BOACTBEHHON AEATENbHOCTU 4YenoBeka,
CBSI3aHHOMW C nepepaboTKoOM W MNOfyvYeHnem
BELECTB, a Takke C  9KOJIOMMYeCcKon
©e30nacHoOCTbIO.

MccneposaHune 7]
XUMUYECKN aHanus
06BbEKTOB TeXHOCHEPHI

BbinonHeHne TMNOBLIX pacyeToB MO TeEMaTUKe
akcrnepumeHTa (BbIXOo4 NPOAyKTa peakuuu,
Macca HaBeckn, oObeM pacTBopuTens).
O6paboTka [aHHbIX, aHanmM3 Uu OoueHKa Wux
[OOCTOBEPHOCTU (BbluMCIIEHNE cpenHero
3HaYeHus 3KCMnepuMeHTanbHbIX AaHHbIX,
norpewHocTn). lNpeacraeneHve B pasnuyHon
dopme pesynbTaTtoB aKcnepumeHTa (Tabnuua,
rpaduk, oTHeT, 4oKNad, Npe3eHTaums)

Cnocobsbl BblpaXxeHus KOHLIeHTpauuu
pacTBOpOB: MaccoBas A0NS pPacTBOPEHHOro
BelllecTsa, MonsipHas " MonsinbHas
KoHUeHTpauun. Tutp pacTtBopa. PelueHune
NPaKTUKO-OPUEHTUPOBAHHBLIX ~ TEOPETUYECKUX
3aJaHun Ha pacyeTt KOHUEHTpaLumm
3arpsA3HAWNX BELECTB U MX CpPaBHEHME C
npegenbHo  JOMNYCTUMbIMU - KOHLIEHTpaUUsSMu

(NaK).

*B (hopMe NpaKTU4eCcKoi NoaroTOBKU

5.2.3 JTabopaTopHbIN NpPakTUKymM

Ne
n/n

HanmeHoBaHue

pasgena gucumunivHbl

HanmeHoBaHue nabopaTopHbix paboT

TpyaoeMKocCTb,
aK. 4

1 cemecTp

OcHoBbI
BelllecTBa

CTpOoeHus

Xumunyeckme peakunn

JlabopatopHas «Peakunn
rmaponusa.

WccneposaHve cpedbl pacTBOPOB COMew,
00pa3oBaHHbIX CUITbHBIMU U criabbiMu
npoTonMTamMu, U UX peakuui c pacTtBopamm
LLienouu, " kapboHaTa HaTpus.

CocTaBneHue peakLuii rMaponvsa cone.

paboTta

HeopraHU4ecknx
BeLLecTB

CtpoeHne u ceowcTBa

JlabopatopHas paboTta «CBolicTBa
MeTannoB U HeMeTanmnoB».

WccneposaHne pusmMyecknx M XMMn4eckmx
CBOWCTB  MeTannoB W HeEMeTarnrnos.
PeweHne akcnepumeHTanbHbIX 3agay no
cBoMCTBaM XUMUYECKUM cBoncTBam
MeTannos " HeMeTansos, no
pacrno3HaBaHWIO U NOMYYEHU0 COoeAUHEHUN
MeTannoB 1 HEMETanmoBs.

CtpoeHne u cBowncTBa
OpraHM4eckux BELLECTB

JlabopatopHas paboTta «Monyyenue
3TUNEHA U U3yYeHUe ero CBONCTBY.

MonyyeHve aTuneHa W3 93TaHona B
nabopaTopum 1 M3y4YeHne ero puanyYecknx
M Xummdeckux cBoWcTB. CocTaBrneHue
peakuuii NPUCOEAUHEHNSI U OKUCIEHUS Ha
npumepe aTuneHa. PelueHne pacyeTHbIX
3afady C Mcnonb3oBaHWEM MIOTHOCTU rasos




| no Bopopoay v Bo3ayxy.

2 cemecTp
CtpoeHue un cBouncTBa
OpraHM4eckux BELLECTB
JlabopatopHaa pabota «OnpegeneHve
3aBMCUMOCTM  CKOPOCTU  peakumm  OT

KnHeTtnyeckmne 7]
TepMogmHaMmuyeckmne
3aKOHOMEPHOCTU
npoTekaHns
XUMUNYECKNX peakuuni

KOHLEHTpaLWUM pearvpylolimx BeLLecTB».
WccnegoBaHve — 3aBUCUMOCTU  CKOPOCTM
peakuun oT KoHueHTpauuu. OnpeneneHve

KOHCTaHThI CKOpOCTH peakumn
rpacpmyeckum MeTogoM.

JlabopatopHaa pabota «OnpeaeneHve
3aBMCUMOCTM  CKOPOCTM  peakumum  OT
TeMnepaTypbl». Wccneposarme
3aBMCUMOCTM  CKOPOCTM  peakumum  OT

TeMnepartypbl. Pacuert QHEPIrnMn akTnBauumn
peakunn.

,D,VICI'IepCHbIe CUCTEMDI

JlabopaTtopHasa paboTta
pacTBOPOBY.
[MpurotoBneHne  pacTBOpPOB  3afaHHON
(MonsipHOM) KOHUEHTpauun (C NPaKTUKO-
OPVEHTMPOBAHHbBIMU BOMpocamu),
onpegeneHvne cpefbl BOAHbIX PAacTBOPOB.

«MpurotosneHne

JlabopatopHaa paboTta «WccnepgoBaHue
ANCNEPCHBIX CUCTEMY.
MpuUroToBNEHNE U  U3yYyeHWe CBOWCTB
OWNCNEPCHBbIX  CUCTEM  pasHbiX  BWMOOB:
cycneHsum, 3MynbCUn, KONnounagHoro
pacTtBopa. CpaBHeHME CBOMUCTB UCTUHHbIX U
KOMoMaHbIX pacTBOPOB, BbIsIBIIEHNE

OCHOBHbIX Pa3nuyuii Mexay HUMK.

KayecTtBeHHble
peakuun obHapyXeHus
HeopraHM4ecKknx 7]

JlabopaTtopHaa paboTta «AHanutTnyeckue
peakuun katnoHos I-VI rpynn».
lMpoBeneHne kayeCTBEHHbIX peakLmi,
ncnonb3yembix Ans obHapyXeHNst KaTUOHOB
| rpynnbl (kanus, HaTpus, MarHus,
ammoHus), Il rpynnbl Ha npumepe 6apus, Il
rpynnbl — cBMHLA, |V rpynnbl — antoMuHus,
V rpynnel — xene3a (Il v 1), VI rpynnsl —
Hukensa. OnucaHne HabnogaeMblX ABNEHUN
N COCTaBIIEHNE XMMUYECKUX peaKLnN.

opraHndeckux BellecTB | JlabopatopHas pabota «AHanuTuyeckue
peakuun aHNOHOBY.
MpoBegeHWe  Ka4yeCTBEHHbLIX  peakuui,
ncrnonb3yembix Ans obHapyXeHus1 aHNMOHOB:
kapboHara, docdpaTa, cynbara,
cyneuga, HuaTpaTa, Xxnopuga v gp.
Onucavve Habnwpgaemblx SBNEHUA W
COCTaBMNeHME XUMUYECKNX peaKLIMA.

Xvumma B ObITy m

NPOU3BOACTBEHHOW

AesTenbHOCTU )

yernoseka

WccnepoBaHue n | JlabopaTtopHasi paboTta «OcHOBbI

XUMUYECKNI aHanua | nabopaTopHOWN NPaKTUKNY.

00BbeKTOB TEXHOCEPDI

JlabopaTtopHas nocyga n xmMmmyeckume
peakTnBbl. OCHOBHbIE NabopaTopHbIe
onepauun. JlTabopatopHoe obopyaoBaHue.
TexHuka 6e3onacHoCTV 1 npasuna padboThbl
(noBegeHus) B naboparopuu.




JlabopatopHaa pabota «OnpegeneHve 4
XKECTKOCTU TEXHUYECKON BOAbl MeTOoAOM
TUTPOBaAHUAM.

KomnnekcoHoMeTpuyeckoe  onpegerneHune
JKeCTKOCTU (CyMMbI MOHOB Kanbuua wu
MarHus) B cpeie aMMOHWINHO-aMMUa4yHoOro
OydepHoro pactBopa (pH 9-10) no

0o6pa3oBaHuio c TPUSTOHOM b
ManoanccoUMnpoBaHHbIX KOMIMMEKCHbIX

COeJNHEHUN.

JlabopatopHaa pabota «OnpeaeneHve 3

XNOpvaoOB  MeTOAOM  TUTPOBaHUA B
TEXHUYECKON BOAEY.

OnpefgeneHve  XMOpWUA-MOHOB  METOAOM
apreHTomMeTpun C OUKCUPOBAHMEM KOHLA
TUTPOBaHMWSA no meToay Mopa
(ocaguTencHoe TUTpoBaHue).

*B chopMe npakTU4eCcKo NOAroTOBKM

5.2.4 CamocTosTenbHas pabota obyyaroLmxcs

Ne HanmeHoBaHue pasgena Bug CPC TpyooemMKkocTb,
n/n OUCLUMNMUHBI aK. 9
9 WccnepnoBaHue n | NMoaroToBka
XUMUYECKNN aHanu3 | nHaueMayansHoro 12
00BEKTOB TEXHOCEPDI npoekTa

6 YyebHO-MeTOAMYECKOE U MH(hpOPMaLMOHHOEe ob6ecnevyeHne AUCUUNIMUHbI
[nsa ocBOEHUsT ANCUMNINHBI 0Oy4atoLWMIACA MOXET UCNONb30BaTb:

6.1 OcHoeHasi numepamypa

1. MabpuensH, O. C. Xumwna. 10 knacc: yd4ebHuk ana obweobpasoBaTernbHbIX
opraHusauun: 6asoBbii ypoBeHb (rpud lMp.) / O. C. NabpuensH, W. I'. Octpoymos, C. A.
Cnagkos. - 3-e n3g. - Mocksa : lNpocseleHune, 2021. - 128 c. - 70 aks.

2. labpuensH, O. C. Xumusa. 11 knacc: y4yebHuMK ans obuweobpasoBaTenbHbIX
opraHusauun: 6asoBbin yposeHb (rpud p.) / O. C. MNabpuensH. - 4-e u3g., cTepeot. -
Mocksa : lNpocseweHune, 2022. - 127 c. - 70 3k3.

3. bnuHos, J1. H. Xumusa : yuebHuk gna cno / J1. H. bnunHos, W. J1. MNepdunosa, T. B.
Cokonoea. — 3-e wu3g., crep. — CaHkr-letepbypr : Jlawb, 2023. — 260 c.
https://e.lanbook.com/book/333974

6.2 lononHuTenbHasa nuTepaTtypa

1. UepHukoBa, H. KO. Xumust B 4OCTYNHOM M3MOXeHUM : ydebHoe nocobue ans
CroO / H. KO. YepHukosa. — 3-e usg., crep. — Cankr-lNeTepbypr : Jlaub, 2023. — 316 c.
https://e.lanbook.com/book/323663

2. YepHukoBa, H. KO. Pewaem 3agadm no XxvMmMmm camMoCTOATENbHO (C OTBETaMU U
peweHunamm) : yuebHoe nocobue gna CIr1O / H. KO. YepHukosa, E. B. MewepsikoBa. — 3-e
n3g., ctep. — Cankt-lNeTtepbypr : JNlanb, 2025. — 330 c. https://e.lanbook.com/book/448352

3. MupowHukoBa, E. ' CTpoeHne n coctosaHuna BellecTBa : y4ebHoe nocobue ans
crno / B. M. Kambiwos, E. I'. MupowHukoBa, B. . TataypoB. — CaHkTt-lNleTepbypr : JlaHb,
2024. — 236 c. https://e.lanbook.com/book/148010

Mepuoanyeckue nspaHua:

- XXypHan aHannTnyeckon xmummm

- )KypHan npuknagHon xummnm

- N3BecTus BY30B. Xumus n xummndeckasa texHonorna https:/dlib.eastview.com/



https://dlib.eastview.com/
https://e.lanbook.com/book/148010%20
https://e.lanbook.com/book/323663%20
https://e.lanbook.com/book/333974

6.3 TllepeyeHb pecypcoB WHGDOPMALNOHHO-TENIEKOMMYHUKALMOHHON CeTU
«HTepHeT», HeOBXoAUMBIX AN OCBOEHUSI AUCLMNNNHBI (MoAayns)

HanmeHoBaHue pecypca cetn «MHTepHeT» OneKTPOHHbIV afpec pecypca
Hay4yHas anekmpoHHas bubniuomeka http://www.elibrary.ru/defaulttx.asp?
ObpasosamernbHas nnameopma «FOpatmy https://urait.ru/

O6C «JlaHb» https://e.lanbook.com/

AUBC «Mezallpo» https://biblos.vsuet.ru/MegaPro/Web
Catm MuHucmepcmea HayKu U 8bicluie20o http://minobrnauki.gow.ru
obpazosaHusi PQ

ArnekmpoHHasi UHGhopMayUOHHO- http://education.vsuet.ru
obpaszosamersnbHas cpeda ®PI6OY BO «BI'YUT

ba3sa daHHbIx Polpred http.//www.polpred.com

6.5 [lepeyeHb MH(POPMALUMOHHLIX TEXHONIOMMW, WUCMOJSIb3yeMbIiX MpwU
ocyliecTBNeHMn obpasoBaTenbHOro npouecca nNo AMCUUMNIIMHE, BKMKOYasa nepevyeHb
nporpamMmmHoro o6ecne4yeHnss U UHPOPMaLMOHHbIX CNPaBOYHbIX CUCTEM

Mpyn  mM3ydeHUM  OUCUMNAMHBI  UCNOSb3yeTCs  nporpaMMmHoe  obecnedveHue,
COBpEMEHHble MpodeccnoHanbHble 6asbl  AaHHbIX M UHPOPMAUUOHHbIE CMPaBOYHbIE
cuctembl: QNOC yHuBepcuTeTa, B TOM yucne Ha 6ase nporpammHon nnatgopmel «Cpena
aneKkTpoHHoro obyyeHna 3KL», aBTomMaTuanpoBaHHas MHgopmaunoHHaa 6asa «MHTepHeT-
TpeHaxepbl», «MIHTEpHET-aK3aMeH».

Mpn oOCBOEHMM AUCUMNNUHBI UCMNONb3YeTCA JIMLIEH3UOHHOE U OTKpbITOE
nporpaMmmHoe obecneveHue — H-p, OC Windows, OC ALT Linux.

7 MaTepmnanbHO-TeXHU4YeCcKkoe obecneyeHme AUCLMUNIINHDI

Ob6ecneyeHHOCTb npouecca OOy4YeHUs TEXHUYECKMMW CpeacTBaMy  MOSIHOCTLHO
cootBeTcTByeT TpeboBaHuam PrOC no HanpaBneHuw noarotoeBkn. MartepuanbHo-
TexHuyeckaa 6asa npvBedeHa B NMLEH3MOHHbIX dOPMax M pacnosioXeHa BO BHYTPEHHEWN
ceTun no agpecy http://education.vsuet.ru.

Mpn 4YTeHMM nekuun, npoBefeHMM NabopaTopHbIX U MNPAKTUYECKUX 3aHATUA U
KOHTpOMe 3HaHUN obyyaloLWmnxcs No AUCUUNINHE UCMNONb3YEeTCH:

KabuHeTt Mpoektop EpsonEB-W9 — 1 wr;
XUMUYECKUX OkKpaH HacTeHHbI ScreenMediaMW 153x153 — 1wT;
ANcuunmmH HoyTtbyk ASUS K73E — 1 wrt.;
aya. 276 MenoBas gocka;
MHdpopMaunoHHbIe CTeHAbI, CNPaBoOYHbIE MaTepuarnsl
KomnnekT y4yebHon mebenu.



http://www.polpred.com/
https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/

JTabopaTtopus JTabopaTtopHble CTonbI;

O6uwen Ctonbl Ans BECOB aHTUBUOpALNOHHbIE — 2 LUT;
opraHu4eckomn u BbiTsbkHOM Wkad — 1 WwT.;

HeopraHn4eckom CywwunbHbiv wkadg CLI-80 MK CIY — 1 wr;

XUmMnn MydenbHaga anektponeydbs SKIMC -5 tn CHOMN — 1wr;
(ayn.7) Mwukpockon «buonam» - 1 WwT.;

Bechbl anektpoHHble AH[ HL -300 WP — 1 wr.;
Kongyktometp HI 8733- 1 wr,;

KanopumeTtp coTtoanektpmnyeckun KOK-3-01 30M - 1 wr;
Mpunbop XKykosa — 1 WT.;

pH-meTp pH-150MWN — 2 wT.;

Pedpaktometp NP®-454 B2M - 1 wrt;

MardutHaa mewanka MM-5 — 2 wr.;

LUtaTtne nabopatopHbii ByH3eHa — 8 wWiT;

Mnutka anekTpudeckad — 1 wr.;

Mocyna xumuyeckas cteknaHHaa FTOCT 25336;

OKCUKaTopbl, CIMPTOBbIE FOPESIKU, XONOANITbHUKN, apeoMeTpbl, TEPMOMETPbI;
Xnmuyeckune peakTmBbl (KUCNOTbI, LLIENOYN, COMN);
Mynstumeama npoektop AcerX128HP DLP Projector - 1 wr.;
OKpaH nepeHoCHon— 1 WT.;

HoyTt6yk ASUS K73E — 1 wr,;

MapkepHas gocka;

WNHdopmaunoHHble CTeHAbI, CPaBOYHbIE MaTepuans;
KomnnekT y4yebHon mebenu.

AyanTtopus Ans caMocTosiTeNbHOM paboTbl CTYAEHTOB:

KoMnbloTepHbIN

JlokanbHas ceTb, KOMMYTaTop [-

Microsoft Windows7 ; Adobe

Knacc ans Link DES-1016 ¢ Bbixogom B Reader XI; Microsoft Office 2007
camocToAaTenbHon | «VIHTEepHeTY; Standart;

paboThl, B T.4. ans |KomnbtoTep B cbope B coctaBe: |GIMP; Pascal ABC; Inkscape;
npoBeaeHus Intel Core i3-540/4096/500/DVD- |Free Pascal; Paint.NET; Oracle
rpynnoBbIX U RW/GeForce CT220 — 8 wr.; VM Virtual Box; Microsoft Visual
nugmeuayaneHbiX | [MpuHTep nasepHbin HP Laser jet| Studio 2010;

KOHCynbTauun, P-2035 A4 30 ctp.B MUH. — 1 Jnuensna Ne AAA.0217.00 ¢
TeKyLero WwT.; 21.12.2017 r. no «beccpoyHo»
KOHTPONA U Ckanep HP Scan jet- 3110-1wT,;

NPOMEXYTOYHOWN MynbTumeama npoektop SANVO

aTTecTauum PLC —XU 50 — 1 wrT.;

(ayn.19) OKpaH nepeHocHom — 1 wWT.;

Hoytbyk ASUS K73 E 15-2410 M
CPU\M096\500\DVD-RW \Intel(R)
HD Graphics 3000 — 1 wrt.;
MapkepHas gocka;

[MnakaTbl, HarnNsaHble nocobus,
CXEMbI;

Komnnekt yuebHon mebenm.

[lononHuTenbHo, caMocTosiTeNnbHasi pabota oby4yatomxcsi, MOXET OCYLLECTBNSATLCS

npun NcnoJib3oBaHUU:




PecypcHbivi LeHTp | KomnbloTepbl O cBOBOAHBIM AnbT O6pasoBaHue 8.2 +
A0CTynom B ceTb VIHTepHeT n LibreOffice 6.2+Maxima
ONeKTPOHHbIMM BubnnotTevHbiMmn Jlnuenauma Ne AAA.0217.00 ¢

N MHPOPMALMOHHO cnpaBoYHbIMK 21.12.2017 1. no «beccpoyHo»
cucTemamu.

Ana mekyweao KOHmMporns npouecca oby4deHUs OUCUUMIUHbI UCMOMb3yemcs
pelimuHeosasi cucmema Ha calime www.vsuet.ru.

8 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOW aTtTecTauum oby4arolmxca no
AncumninHe

OueHou4Hble MaTepuanbl (OM) Ang AMCUMNAMHLI BKNOYalOT B cebs:

- NepeyeHb KOMMNETEeHUUN C YyKa3aHMeM WHOMKATOPOB AOCTUXKEHUA KOMMETEHLUMUHN,
3TanoB ux XopMMpPOBaHNA B NpoLecce 0CBOEHMS obpa3oBaTenbHON NPOrpaMmmbl;

- onMcaHue LwKan oueHNBaHus;

- TUNOBbIE KOHTPOJIbHbIE 3a4aHMSA UMK UHblE MaTepuanbl, HeobxoauMble ONs1 OLEHKK
3HaHUW, YMEHUWN, HaBbLIKOB;

- MeToauyeckue Martepuvansl, onpegensiowme npouenypbl OUEHUBAHUSA 3HAHWUNA,
YMEHWI, HABbLIKOB 1 (MNK) OnbiTa AeATENBHOCTMW.

OM npeactaBnsaTCA OTAENbHBIM KOMMEKTOM UM BXOAAT B COCTaB paboyen
nporpamMmmbl AUCLUNSIUHbI.

OueHo4Hble MmaTepuanbsl gopmupytotcs B cootsetctBum ¢ 1 BI'YUT «lNonoxeHune o6
OLIEHOYHbIX MaTepunanax».


../../../../C:/Users/79042/Downloads/www.vsuet.ru

AHHOTALUUA
K PABOYEW NPOrPAMME
ONCUUMNNHBI
«Xnmunsa»

Mpouecc n3y4yeHnss Mogyns HanpaereH Ha do

MUpOBaHME cneaywmx KOMNeTeHLNN:

KOMNeTeHUnn

Kon HanmeHoBaHMe koMneTeHuumn

Koa n HanmeHoBaHue MHOMKaTopa OOCTUXEeHNN
KomMneTeHunmn

OK 1 Bbibpate  cnocobbl  pelueHus
3agad npodeccuoHanbHoOm
OeATENbHOCTU  MPUMEHUTENBHO K

pPa3yiIn4HbIM KOHTEKCTaM

YMeHus: pacnosHaBaTb 3agady u/vnu npobnemy
B npodeccuoHanbHOM  u/unn  coumnanbHOM
KOHTEKCTE;  aHanuaupoBaTb  3agady  wu/wnu
npobrnemMy u BbIgeENATb €€ COCTaBHble 4YacTu;
onpenenaTb aTanbl PeLeHns 3agayu;

BbIABNATE M 3PPEKTUBHO McKaTb MHGOPMaLMIO,
HeobxoouMMyl0 [Onsi  pelleHus  3agadn  uunm
npobnemsl;

COCTaBnATb MnNaH  AenCTBuUS;
HeobxoavMble pecypcehbl;

BNnageTb akTyanbHbIMM MeTogamu paboTbl B
nNpoeccuoHanbHON U CMEeXHbIX  cdepax;
peann3oBbLiBaTb COCTABSIEHHbIV MaH;

oueHuBaTb pesynbTaT W NOCMNEeACTBUS CBOMX
OencTBuA  (CaMOCTOATENBHO WMNU C  MOMOLLbLIO
HacTaBHMKaA)

onpenenaTb

3HaHUA: akTyanbHbIi  NPOdECCUOHANBHBLIA 1
couManbHbIA KOHTEKCT, B KOTOPOM MPUXOAMTCS
paboTtaTb U XUTb;

OCHOBHbIE WCTOYHWMKU MHpOpMauum u pecypchbl
Ans  peweHuss  3agady u npobnem B
npodeccuoHanbHOM n/vnm coumansHoOM
KOHTEKCTE;

anropuTmbl BbIMOSTHEHUS pabot B
npoceCccuoHansHON U CMEXHbIX 06NacTsx;
mMeTodbl paboTbl B npodeccuoHanbHOW U
CMeXHbIX cdepax;

CTPYKTYpYy MraHa Ansi pelleHus 3agad; nopsnok
OL/EHKM pe3ynbTaTtoB peLueHns 3apav
NpodeCCUOHAaNbHON OEeATENbHOCTU

OK 2 WMcnonb3oBaTtb COBPEMEHHbIE
cpeactea  Mnoucka, aHanu3a M
WHTEepnpeTaumm uHopmauun, u
WH(OPMALMOHHbBIE TEXHOMNOrMN AN
BbIMOSTHEHUS 3agay

nNpoeCccUoHarnbHON OeATENbHOCTU

YMeHua: onpedensTb  3agayv
nHdopMaLmu; onpeaensite
WCTOYHVKM MHpOopMaLInU;
nriaHMpoBaTb MPOLECC MOWCKa; CTPYKTYPUpPOBaTh
nosly4yaemMyto MHGOpMaLMIo; BblAensaTe Hanbonee
3Ha4yMMoe B nepeyHe NHGOpMaLmK;

oLeHuBaTb NpaKTU4eckyto 3Ha4YUMOCTb
pe3ynbTaToB Moucka; odopMNsSTb pe3ynbTaThl
nowcka, NPUMeHsITb cpeacTBa MHMOPMALIMOHHBIX
TEXHOMOMMA ANs pelleHnst NpodeccMoHanbHbIX
3agavy; 1CMonb3oBaThb coBpeMeHHoe
nporpaMMHoe  ofecrieyeHve;  UCMoNb30BaTb
pasnuyHble LUMdgpOBbIE CpeacTBa ANs pelLleHus
npodyeccmoHanbHbIX 3a4au.

Ona  nowvcka
HeobxoauMble

3HaHMSA:  HOMEHKNaTypbl  MH(OPMALMNOHHBIX
WUCTOYHUKOB, NPUMEHSIEMbIX B
npodeccuoHanbHON  OeATEeNbHOCTU,  NPUEMbI
CTPYKTYpMpOBaHUA nHopmaunu; dopmaTt
odhopMeHns pesynbTaToB novcka nHopmMalmu,
COBPEMEHHbIE cpencTtea " ycTponcTea
WHopMaTM3aUnn; MOPSAOK UX NPUMEHEHUs U
nporpammHoe obecneueHune B
npodeccuoHarnbHON AesATENbHOCTU, B TOM Yucne
C Ncnonb3oBaHMeEM LINPPOBbLIX CPeacTs.




OK 4 OdhekTMBHO B3anMMOOENCTBOBATbL | YMEHMS: OpraHM3oBbIBaTb paboTy KOMneKkTMea u
n pa60TaTb B KonnekTnee 1N | KOMaHAabl, B3aI/IMOp,eI7ICTBOBaTI: C Konneramm,

KOMaHae PYKOBOACTBOM, KnneHTamu B xopne
npocpeccuoHansHoON AeaTenbHOCTU
3HaHua: ncunxonornyvyeckune OCHOBbI

OeATeNnbHOCTN  KOJNEeKTuBa, MNCUxosiorn4yeckme
OCOBEHHOCTU  JNIMYHOCTU;  OCHOBbI I'IpoeKTHOI;l

AesTensHocTu
OK7 CopencreoBatb COXpaHeHuto | YMeHnsa: cobniogatb HOPMbl  3KOSIOrMYEeCKoWn
OKpy>KatoLLen cpeabl, | 6esonacHocTy; onpeaensTb HanpasneHus
pecypcocbepexeHunto, NpUMeHsTb | pecypcocbepexeHuns B pamMkax
3HaHMs 06 wu3MeHeHuW Knumarta, | NnpodeccuoHanbHON AeATenbHOCTU no
NPUHLUMNBI GepexnuBoro | cneunanbHOCTM  OcyllecTBnATb  paboty C
Npoun3BOACTBA, addekTmBHO | cobnogeHnem MPUHLMMNOB Bepexnunsoro
AenctesoBaTb B Ypes3BblYaWHbIX | NPOM3BOACTBA; OpraHv30BbIBaTbL
cuUTyaumsix npodeccmoHanbHyl0  AEATENbHOCTb C  YY4ETOM
3HaHWN 06 M3MEHEHUN KNMMaTU4eCKux YCroBuWn

pervoHa.

3HaHus: npaBuna akonornyeckon GesonacHoCTH
npv BegeHun npoeccnoHanbHon AeAaTensHoCTY;
OCHOBHbIE pecypchl, 3a1e/iCTBOBaHHbIE B
npoceccuoHanbHON AeaTEeNbLHOCTU, NYTU
obecneyeHns pecypcocbepexeHnst; NPUHLMMbI
OepexnMBoro NpoM3BOACTBa; OCHOBHbIE
HanpaBieHUst U3BMEHEHNST KNTMMaTUYECKMX
YCITOBWU PErvoHa.

B pesynbtate OCBOEHWUS OMCUMNMAWHBI B COOTBETCTBUM C MPeayCMOTPEHHbIMU
KOMMNeTeHUMsIMnN oby4vatoLLMNCa OOSKEH

yMeTb:

- [JaBaTb XapaKTepUCTUKYy XUMUYECKUX IMEeMEeHTOB B COOTBETCTBUU C WUX
noroXeHnem B NepUoaNYECKOn cucteme xummdeckmx anemeHtos .M. Mengeneesa;

- ncnonb3oBaTb NabopaTtopHyto nocyay n obopyaoBaHue;

- HAXO0OUTb MONEKYNApHY opMyny BeLLEeCTBa;

- MPUMEHATb Ha npakTuke npaBuna 6e3onacHon paboTbl B XUMUYECKOM
nabopatopuu;

- MPUMEHATb OCHOBHbIE 3aKOHbl XUMWWM NS peleHus 3agady B obnactu
npogeccnoHanbHON OeATeNbHOCTY;

- MPOBOAUTbL KayeCTBEHHble peaKkuMM Ha HeopraHu4yeckne BeLlecTBa WU WOHbI,
OoTAerbHbIE KNacCbl OPraHUYeCckUX COeaNHEHUI;

- COCTaBMsATb YpaBHEHUS peakuunin, MpPOBOAUTb pacyeTbl MO XUMUYECKUM
dopmynam u ypaBHEHUSM peakumu;

- COCTaBNATb 3NEKTPOHHO-UOHHbBIA BGanaHCc OKUCIUTENbHO-BOCCTAHOBUTESNbHbIX
npoLeccos.

3HaTb:

- TMOPONN3 Comewn, ANeKTPoNn3 pacnnaBoB 1 pacTBOPOB (COMeEN U Wwenoyen);

- Quccoumaumilo dNekTPONMTOB B BOAHbLIX pPacTBOpax, CUmbHble U crnabble
3NEeKTPONuTHLI;

- Knaccudukaumo XMMMYEeCKNX peakLmi 1 3akOHOMEPHOCTU UX NMPOBEAEHUS;

- obpaTuMble 1 HeobpaTUMble XMMUYECKME peaKkuMu, XMMUYeckoe paBHOBeCUe,
CMeLleHne XMMUYECKOro paBHOBECUA No AeNCTBUEM PasfnUYHbIX (DaKkToOpOB;

- OBLLYIO XapaKTepUCTUKY XMMUYECKUX SNIEMEHTOB B CBSA3M C UX MOMOXEHWEM B
nepnoanyeckon CUCTEME;

- OKUCNNTENBHO-BOCCTAHOBUTENbHbIE peakunn, peakumm NOHHOro ObMeHa;

- OCHOBHbI€ NMOHATMS U 3aKOHbI XUMWW;

- OCHOBbI 3NEKTPOXNMUY;




- NepUoaMNYECKN 3aKOH N NEPUOLUNYECKYIO CUCTEMY XUMUYECKUX anemeHToB [.U.
MeHgeneeBa, 3aKOHOMEPHOCTU M3MEHEHUSI XUMWYECKUX CBOWCTB 3SIEMEHTOB U WX
COeWHEeHM Mo nepuoaam 1 rpynnam;

- TENNoBoN aPPEKT XMMUYECKUX peakunmn, TEPMOXMMUYECKNE YPaBHEHWS;

- TUMbl N CBONCTBA XUMNYECKNX CBSA3EN (KOBaNEHTHOW, NOHHOW, MEeTasnIM4yeckomn,
BOOOPOAHON):

- (bopmMbl  CyWeCTBOBaHUS  XMMWYECKUX  IIEMEHTOB,  COBPEMEHHbIE
npeacTaBneHnsi 0 CTPOEHUM aTOMOB;

- XapaKTepHble XMMWYECKME CBOMCTBA HEOPraHMYeCKUX BELLECTB pPasfinyHbIX
Knaccos.

ColdepxxaHue pa3desioe OucuyunnuHbl. CTpoeHMe aToMOB XMMWUYECKUX
3MIEMEHTOB U npupoda XMMUYeckon cBsasun. Mepuogudeckun 3akoH u Ttabnuua [O.U.
MengeneeBa. Tunbl XMMWYECKMX peakuun. JNEKTponuTuyeckass guccoumaumsa u
WOHHBLIN 0BMeH. Knaccudukaumsi, HOMEHKNaTypa W CTPOEHWE HeopraHUYecKux
BewecTB. PUINKO-XMMUYECKME CBOMCTBA HeopraHn4veckux BellecTtB. [1pon3BoacTso
HeopraHM4yeckmx BewecTB. 3HadYeHne N npuMmeHeHne B ObITY M Ha NpPOU3BOACTBE.
Knaccudmkaums, cCTpoeHMe W HOMEHKNnaTypa opraHudeckux Beulects. CsoncTtea
opraHudeckmx coeamHeHun. KnHeTnyeckne 3akOHOMEPHOCTU MPOTEKAHUA XUMUYECKNX
peakunn. TepMogmMHamMmyeckne 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKUX pPeakuunin.
PaBHOBecue xummmyeckux peakunn. [ucnepcHble cuctembl U akTopbl  UX
yctonymBoctn. OOBHapyXeHue HeopraHU4YeCckKMx KaTUMOHOB W  aHMOHOB. OCHOBBbI
nabopaTopHOM NpakTUKK B NPOodeCcCuoHarnbHbIX nabopatopusix.



OLIEHOYHbIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALIUU

no y4yeGHOMy npeameTy

XUMUA



1. MepeyeHb KOMNETEHUUI C yKazaHMeM 3TanoB ux popMmnpoBaHus

Ko
KoMneTeHuumn

HanmeHoBaHme KkoMneTeHunn

Koa v HanmeHoBaHue MHOUKaTopa AOCTUXEeHUN
KoMneTeHunn

OK 1

Bbibupate  cnocobbl  pelueHus
3agad npodeccuoHarnbHoOn
OEATEeNbHOCTN MPUMEHUTENBHO K
pasnnyHbIM KOHTEKCTaMm

YMeHust: pacnosHaBaTtb 3agady wu/unu npobnemy
B npodeccuMoHansHOM  u/unu  coumanbHOM
KOHTEKCTE;  aHanuaupoBaTb  3agady  wu/wnu
npobrnemMy u BblgenATb €€ COCTaBHble 4YacTu;
onpegenaTb aTanbl peleHns 3agayu;

BbISBNATE U 3PIEKTUBHO UCKaTb MHOpMaLMIO,
HeoOxoauMMyl0 Ons  peweHus 3agjadv  u/vnm
npobnemsl;

COCTaBnsATb  NnaH  AEeWNCTBUS;
HeobxoaMMble pecypchl;

BNajeTb akTyanbHbIMKM MeTogamu paboTbl B
npodeccuoHanbHOn U CMEXHbIX  cdepax;
peanu3oBbiBaTb COCTaBMNEHHbIN NnaH;

oueHuBaTb pesynbTaT W NOCMNeACTBUS CBOMX
OENCTBUA (CaMOCTOSATENBbHO WM C  MOMOLLbIO
HacTaBHMKA)

onpegensTb

3HaHMA: aKTyasbHbI  NPOECCUMOHANbHLIN  ”
coumanbHbIi KOHTEKCT, B KOTOPOM MpPUXOAMTCSH
paboTtaTb U XnTb;

OCHOBHble WCTOYHWMKU MHpOpMauum u pecypchbl
ansa pewieHuns 3agad n npo6ne|v| B
npoceccuoHansHoOM n/unu couunanbHom
KOHTEKCTE;

anropuTmbl BbIMOMTHEHUSA paboT B
NpodeCCUOHANbHON N CMEXHbIX 0bnacTsx;
MeTogbl paboTbl B npodeccuMoHanbHOW U
CMEXHbIX cdepax;

CTPYKTYpYy MraHa Ansi pelleHvs 3agad; nopsgok
OL/EHKM pes3ynbTaTtoB peLLeHns 3apav
npodeccUoHanbHON 4esTenbHOCTH

oK 2

Wcnonb3oBaTtb COBpPEMEHHbIE
cpenoctea  noucka, aHanusa  u
WHTepnpeTaumm uHpopmauun, u
I/IH(*)OpMaLLI/IOHHbIe TexHonornn angd
BbINOJTHEHUA 3aaau
npoceccuoHansHon AeAaTensHOCTU

YMeHunsa: onpepensaTe  3agauuv
WHopmaumu; onpegensaTb
WCTOYHMKN MHdOopMaLmm;
nnaHMpoBaTb MPOLECC NOWUCKa; CTPYKTYpUpoBaThb
nony4aemyto MHpopmauumio; BbigensaTb Hambonee
3Ha4uMoe B nepevHe nHopmaumu;

oueHuBaTtb NpakTUyYecKyto 3Ha4YUMOCTb
pes3ynbTatoB nowucka; odgopMnsaTe pesynbTaTtbl
rnoucka, NPUMeEHNATb cpeacTBa UHMOPMALMOHHbIX
TEeXHOMOrMn Ana pelueHns npodeccmoHanbHbIX
3agav; MCMnonb3oBaThb COBpEMeHHoe
nporpammHoe  obecrneyeHne;  UCMONb3oBaTb
pasnuyHble UMdPOBLIE CPeAcTBa ANS peLueHus
npodeccuoHanbHbIX 3agau.

ans  nowvcka
Heobxoaumbie

3HaHMs:  HOMEHKnaTypbl  MH(OPMALMNOHHBIX
WCTOYHWKOB, NPUMEHAEMbIX B
npodeccuoHanbHON  AeAaTenbHOCTW;  NpUeMbl
CTPYKTYpUpPOBaHUS nHdopmaumu; dopmart
odbopMneHns pesynbTaToB novcka nHdopMaluu,
COBpPEMEHHbIe cpeacrtea " ycTponcTea
uHdopMaTM3aumK; MopsagaoK WX MNPUMEHEHUS Wt
nporpammHoe obecneueHune B
npodpeccrmoHanbHoOM AeATenbHOCTU, B TOM Yucre
C MCMNOMnb30BaHMEM LUMdPOBLIX CPeacTB.

oK 4

OdhekTnBHO B3anmMoaencTBOBaTbL
n pabotaTb B KOMMEKTMBE MU
KOMaHge

YMeHuns: opraHm3oBbiBaTb paboTy Komnektnsa u
KOMaHabl; B3aMmModencTBOBaTb C  Komrneramu,
PyKOBOOCTBOM, KnueHTamm B xofe
npogeccuoHansHon AeaTenbHOCTU




3HaHus: ncmxonoruyeckme OCHOBbI
AEATENbHOCTM  KOMMEeKTUBa, MNCUXONornyeckue
OCOBEHHOCTU  MIMYHOCTM; OCHOBbI  MPOEKTHON

AeATenbHOCTH
OK7 CopencreoBatb COXpaHeHuio | YMeHns: cobniogate  HOPMbl  3KONOTMYECKON
OKpY>KatoLLen cpeabl, | 6esonacHoCTY; onpenenaTb HanpaBneHns
pecypcocbepexeHunto, NpUMeHsTb | pecypcocbepexeHuns B pamMkax
3HaHMs 006 u3MeHeHuM Knumarta, | npodeccuoHanbHoON [eATenbHOCTU no
NpUHLMNBGI GepexnuBoro | cneunanbHOCTU  ocyllecTBnATL  paboTy c
Npov3BOACTBA, appeKTMBHO | cobnogeHnem NpUHUMNOB 6epexnueoro
JeicTBoBaTb B Ype3BblyaiiHbIX | MPOM3BOACTBA; OpraHu3oBbIBaTb
cuTyauumsx Npod)eccMoHanbHyl0 OeAaTenbHOCTb € Y4eTOM

3HaHUN 006 M3MEHEHMM KITMMATUYECKUX YCITOBUW
pervoHa.

3HaHusA: NnpaBuia sKonorM4eckorn 6e3onacHoCTu
npv BeAeHnUn NpoeCccnoHanbHon JeAaTenbHoCTHY;
OCHOBHbIE pecypchbl, 3a4eNCTBOBAHHbIE B
nNpodeCccUoHarnbHON OeATENbHOCTU; NYTK
obecneyeHus pecypcocbepexxeHns; NPUHLMMLI
B6epexnnBoro Npon3BOACTBA; OCHOBHbIE
HarnpaBneHns U3MEHEHUS KIMMaTUYeCKnX
YCINOBUIN permoHa.

2. MNacnopT OLEeHOYHbLIX MaTepManos No AUCLUMNNNHE

. KOHTpOJ‘(IaI/IpyeMbI Kor:pflo?']KMpr OueHouHblEe cpeacTBa
n7 Moaynuipaanen emMomn NoNe TexHonorua / npouenypa
KoMMneTeHumn HanmeHoBaHue . OLEHKM (Cnocob KOHTpons)
n bl /TEMBI W (M ee 3a4aHun
OUCLUUNNUHBI yacT)
1 MpoueHTHas wkana
0-100 %;
0-59,99% -
OK 01 Hey4OBMEeTBOPUTESbHO;
OK 02 Tecr 1-20 1 60-74,99% -
YOOBNETBOPUTENLHO;
75- 84,99% -xopoLuo;
85-100% - oTnunyHo.
OcHosBbl
CTpOEHUS
BellecTBa lMpoBepka npenogaesaTenem
c OTtmeTka no 5 6anbHoOM
obecenoBaHne LKane
OK 01 (Bonpocel ans 91-93 0-2 —HEVIOBETBODUTENLHO
OK 02 3K3aMeHa, KeWc- 114-116 yAoBT! puren
3- yAOBneTBOPUTENLHO
3agaHuns) 4
— XOpOLLIO
5- oTnn4HO
2 Xummnyeckune OK 01 Tect 1-20 MpoueHTHasn wWkana
peakuum OK 02 0-100 %;
0-59,99% -
HeyLOBIETBOPUTESLHO;
60-74,99% -
YOOBNETBOPUTENBHO;
75- 84,99% -xopouuo;
85-100% - oTnunyHo.




CobecepoBaHne

lMpoBepka npenogaesaTtenem
OtmeTka no 5 6anbHoN
LwKane

OK 01 (Bonpoce! Ans 94-96 0-2 —HeyaoBNEeTBOPUTENBHO
OK 02 sksameHa, ketic- | 117-119 ya P
3- yAOBneTBOPUTENBHO
3apaHus) 4
— XOpPOLLO
5- oTnnyHO
MpoueHTHas wkana
0-100 %;
0-59,99% -
OK 01 HeyoOoBNeTBOPUTEIbHO;
OK 02 Tect 120 | 60-74,99% -
YOOBNETBOPUTENBHO;
CTtpoeHue 1 75- 84,?9% -XOpOLLO;
CBOIICTBa 85-100% - oTnn4Ho.
HeopraHM4YecKknx lMpoBepka npenogaesaTenem
BELLECTB CoBeceqosatie OTmeTKa no 5 6anbHomn
OK 01 (Bonpoce! Ans 9799 | 02 _ne ou;ﬁzj::o UTENBLHO
OK 02 oksamera, keiic- | 120-122 |~ ya P
- YOOBNETBOPUTENLHO
3agaHuns) 4
— XOpoLuo
5- oTnn4HO
lMpoueHTHas Wkana
0-100 %;
0-59,99% -
) HeyaoBMNeTBOPUTENLHO;
TecTt 21-40 60-74.99% -
YOOBNETBOPUTENLHO;
75- 84,99% -xopoLwuo;
85-100% - oTnunyHo.
CTtpoeHue un
N CobecenoBaHue
cBoOWCTBa lMpoBepka npenogaesaTenem
OK 04 (3awumTa
OpraHnyeckmx NaBOPATOPHBIX 61-70 OTtmeTKka B cucteme
BellecTB «3a4YTEHO — He 3a4YTEeHO»
paboT)
lMpoBepka npenogaBsaTenem
OTtmeTka no 5 6anbHoOM
CobecepoBaHune LKane
(Bonpock! Ans 100-102 0-2 —HeyaoBMNeTBOPUTENLHO
3K3ameHa, Keuc- 123-125 ya P
3- yOoBNeTBOPUTENBHO
3agaHus) 4
— XOpoLLo
5- oTnn4HO
KuHeTnyeckue n OK 04 MpoueHTHas wkana
TepMoanHamuye 0-100 %;
cKne 0-59,99% -
3aKOHOMEpPHOCT ) HeyO0BMETBOPUTENLHO;
M NpoTeKaHus Tect 2140 60-74,99% -
XUMUYECKNX YOOBNETBOPUTENLHO;
peakuuin 75- 84,99% -xopoLo;
85-100% - oTnn4Ho.
CobecepnoBaHue n
(saumTa poBepka rnpenogaeartenem
71-80 OTtmeTka B cucteme
nabopaTopHbIX
«3a4YTEHO — He 3a4YTEeHO»
paboT)
CobecepoBaHue 103-105 | lNpoBepka npenogasartenem
(Bonpocbl ans 126-128 OTtmeTka no 5 6anbHoN

3K3aMeHa, Keunc-
3agaHus)

LiKane
0-2 —HeyO0BNETBOPUTENBLHO
3- yooBneTBOPUTENBHO
4 — xopowo




5- oTnnyHoO

MpoueHTHas wWkana

0-100 %;
0-59,99% -
HeyoBNeTBOPUTEITBHO;
Tect 21-40 60}’;‘4 99% P
YOOBNETBOPUTENLHO;
75- 84,99% -xopoLwuo;
85-100% - oTnun4Ho.
CobecepnoBaHue
[wvcnepcHble lMpoBepka npenogasartenem
OK 04 (3awmTa
CUCTEMBbI 81-90 OTtmeTka B cucteme
nabopaTopHbIX
«3a4YTEHO — He 3a4YTEHO»
paboT)
lMpoBepka npenogaBsaTenem
OTtmeTka no 5 6anbHoOM
CobecepgoBaHue
LKane
(BOMpoCH! AnA 106-108 0-2 —HeyAOBNETBOPUTENBHO
3K3aMeHa, Keunc- 126-128 3 yA P
- YOOBNETBOPUTENLHO
3agaHus) 4
— XOpoLuo
5- oTNN4HO
MpoueHTHas wkana
0-100 %;
0-59,99% -
Heya0BNETBOPUTENLHO;
Tect 41-60 o
KayecTBeHHble 60-74,99% - _
YOOBNETBOPUTENBLHO;
ggi:\uwg(emg 75- 84,99% -xopoLo;

Py OK 07 85-100% - OTANYHO.
HEOPraHNHecKix [NpoBepka npenogaBaTesiemMm
N OpraHUYecKmnx posep P M

OTtmeTka no 5 6anbHoOM
BellecTB CobecepoBaHue
LiKane
(Bonpoce! Ans 109-110 1 4 5 _\eynosneraoputensHo
3K3ameHa, kenc- 129-131 3 yA P
- YOOBNETBOPUTENLHO
3agaHus)
4 — xopouwlo
5- oTNNYHO
MpoueHTHas wkana
0-100 %;
0-59,99% -
Hey1oBNeTBOPUTENBHO;
Tect 41-60 60}% 99 P
Xumusa B ObITy 1 YOOBNETBOPUTENBHO;
NpPOn3BOACTBEH 75- 84,99% -xopowo;
HOM OK 07 85-100% - oTnn4Ho.
neaTenbHOCTH lMpoBepka npenogaesaTenem
yernoseka OTtmeTka no 5 6anbHoOM
CobecepgoBaHue
LuKane
(BOnpock! Ans 111-112 0-2 —HeyAOBNETBOPUTENBHO
3K3aMeHa, Kenc- 132-134 yA P
3- yAOBneTBOPUTENBHO
3agaHus)
4 — xopowo
5- oTNNYHO
WccneposaHue OK 07 MpoueHTHas wkana
N XUMUYECKNI 0-100 %;
aHanus 0-59,99% -
obbekToB ) HeyOO0BNETBOPUTENBLHO;
TexHocoepbl Tect 41-60 60-74,99% -
YOOBNETBOPUTENBHO;
75- 84,99% -xopowo;
85-100% - oTnn4Ho.
CobecenoBaHue 113-114 | lNpoBepka npenogasaTenem
(sonpocbl ans 135-137 OTtmeTka no 5 6anbHoN

3K3aMeHa, Kenc-
3a4aHus)

wKane
0-2 —Heya0OBNETBOPUTENBHO




3- yAoBNeTBOPUTESILHO
4 — xopowo
5- 0OTNNYHO

3. OueHouHble cpeacTBa Ansi MPOMEXYTOYHOM aTTecTaumm
TunoBble KOHTPONbHbIE 3af4aHUA UITU UHbIEe MaTepuanbl, Heob6xoanMble
ONA OLeHKN 3HaHUWN, YMEHUWN, HAaBbIKOB U (UNK) onbiTa AEATENbHOCTH,
XapakTepusyrowmx 3tanbl hopMUpoBaHUA KOMNETEHLUN B NpoLiecce OCBOEHUA
obpasoBaTesnibHON NporpaMmmbl

[na oueHKn 3HaHW, yMEHWI, HaBbIKOB 00y4atoLmMxXca No AUCUUNNINHE « XUMUA»
npumeHsieTcs 6anbHO-PENTUHIOBAs CUCTEMA OLLEHKU CHOPMUPOBAHHOCTU
KOMNeTeHUMn CTyaeHTa.

BanbHO-penTnHroBas cucteMa OLEeHKN OCYLLIECTBNAETCH B TeYeHMe BCEro
cemecTpa npu NpoBeAEeHUN ayAUTOPHbIX NabopaTopHbIX 3aHATUA U KOHTPONS
camocTtodaTenbHon paboThl. NokazaTtensmmn OM saBRSAOTCA: KOHTPOSbL NpenofaBaTenem
BbINOSTHEHUA NabopaTopHoW paboThbl, TECTOBbIE 3a4aHWsi NPOBEPKM OCBOEHUSA
mMaTepuana. OueHKN BbICTaBMSTCH B COOTBETCTBUM C rPaPMKOM KOHTPONSA TeKyLLen
yCneBaeMoCTUN CTYAEHTOB B aBTOMAaTM3MpOBaHHy cuctemy 6a3 gaHHbix (ACYB[)
«PenTuHr ctyaeHToB».

K aTTectaumm gonyckaroTcst TONbKO obyyaroLmnecs:, BbINONHUBLUNE BECH
nabopaTopHbIN NPaKTUKyM, YTO CBA3AHO C obecnevnBaemMon UCLUNIIMHON
komneTeHunen. Oby4yaroLwmics, He BbINOSTHMBLUMIA NabopaTOPHbIN NPAKTUKYM,
oTpabaTbiBaeT NnponyLieHHble paboThbl.

Obyuvatowmncs, HabpasLwmi B cemecTpe 6onee 60 % OT MakcMmanbHO
BO3MOXXHOW 6anbHO-PENTUHIOBOWN OLIEHKM paboTbl B cEMeCTpe nonyvaeTt Jonyck K
3K3aMeHy.

CtyneHT, HabpaBLLMI 3a TekyLlyto paboTy B cemecTpe meHee 60 %, T.K. He
BbINOSTHMA BCO paboTy B cemecTpe no 06beKTUBHBIM NpuynHam (6onesHb,
odmuymnanbHoe ocBoboXaeHWe 1 T.M.) JONYyCKaeTcs 4O 9K3aMeHa, OAHaKo eMy
AONOMHUTENBHO 3a4alTCsl BONPOChl Ha cobecefoBaHnm NoO pasgenam, BbIHOCUMbIM Ha
9K3aMeH.

MpomexyTodHas aTTectauma obyyaroLerocs no ANCUMNIMHe NPOBOANTCA B
dopme TecTMpoBaHNS U NpegycMaTpmMBaeT BO3MOXHOCTb NocneayoLwero
cobeceoBaHuA.

Kaxabih buneTt Ha aKk3aMeH BKIOYaET 2 KOHTPOSbHbIX Bornpoca u 1 kenc-
3agaHue.

B cnyyae HeyaoBneTBOpUTENBHOM COaYM dK3aMeHa CTYAEeHTY NpefoCcTaBnaeTcs
npaBo NOBTOPHOW CAa4yM B CPOK, YCTAHOBMEHHbIN ANS NMUKBUOALMUN akageMU4eCcKom
3aJ0/MKEHHOCTM NO UTOram COOTBETCTBYIOLWEN ceccun. [pu NnOBTOpHOM caadve
3K3aMeHa KonmyecTBo HabpaHHbIX CTyaeHTOM 6annoB Ha npeablayLLeM aKk3ameHe He
YyYMTbIBAETCS.



3.1 Tecmbl (mecmoesbie 3ad0aHusi)
3.1.1. lWugp u HaumeHosaHuUe KomrnemeHyutl

OK 01 BbibupaTtb cnocobbl pelueHus 3aga4y npodeccnoHanbHon esTeNnbHOCTU NPUMEHUTENBHO K
pPasnnYHbIM KOHTEKCTaM

OK 02 Ncnonb3oBaTb COBPEMEHHBIE CPEACTBA NOMCKa, aHann3a u nHTepnpeTaumm nHdopmaumm, u
MHGOPMALIMOHHBIE TEXHOIOTMW AN BbINOMHEHNs 3a4ay NpodeccnoHanbHoM AeaTenbHOCTH

Ne
3agaHu TecT (TecTtoBoe 3agaHue)
A
1. XNMHNYeckum aneMeHTOM Ha3biBaeTcs

a) COBOKYMHOCTb aTOMOB C O4MHAKOBOMN aTOMHOW MacCOW;
©) COBOKYMHOCTb aTOMOB C O4UHAKOBbLIM 3apsiAoM SiApPa;
B) XMMUYECKMN Hegenumas 4actuua BeLLecTBa;

r) Menbvyanwias YyacTmua BellecTBa.

2. MpocTtoe BeLecTBO

a) CoCTOUT N3 aTOMOB OHOMO U TOTO XE 3NEMEHTA;

6) COCTOMT N3 aTOMOB pasHbIX 3NIEMEHTOB;

B) COCTOWT U3 aTOMOB [iBYX 9/IEMEHTOB, OAMNH U3 KOTOPbIX KACMOPOS;
r) KpucTannmayetcsl B ogHon chopme.

3. XumMmndeckoe coegmHeHne

a) COCTOMT N3 aTOMOB OHOIO U TOTO X 3NEMEHTA;
6) COCTONT M3 aTOMOB Pa3HbIX SJIEMEHTOB;

B) obnagaeT 04HOPOAHOCTLIO;

r) obnagaeTt HEOOHOPOOHOCTHH.

4. 3a eanHWLy aTOMHOM Maccbl MPUHMMAOT

a) maccy Hambornee nerkoro aneMeHTa — BO4opoaa;
6) 1/16 maccel aToma kucnopoaa;

B) 1/12 macckl aToma nsoTona '?C

r) 1/8 maccbl atoma asoTa

5. MongapHasa macca — 3710

a) Macca MorieKynbl, BblpaXeHHas B a.e.M.;

6) oTHOLLEeHMe Macchl Mornekynbl K Macce 1/12 atoma '*C;
B) OTHOLLEHMEe MacChl BeLLeCTBa K KONMYeCcTBY BellecTBa
r) Mmacca aToMa, BblpaXeHHasi B a.e.M.;

6. Monb — 310

a) KONMMYecTBO BELLECTBA, COAEPXKALLEE CTOSBKO XKE CTPYKTYPHbIX €AUHML, CKOJIbKO
coaepxmuTca atoMoB B 12 1 yrnepoga '°C;

0) XMMMYecKkn Hegenvmas YyactTuua BELLECTBa;

B) Macca BeLLecTBa, B KOTOpoit cogepxutca 6,02-10% atomos

r) Macca BeELLECTBA, Bblpa)KeHHas B a.€.M.;

7. OKBMBanNeHTHas Macca anemMeHTa npeacraBngaeT cobon

a) maccy BellecTBa, B KOTOpoii cogepxutca 6,02-10% aTomos;

6) yacTHOe OT AeneHns MONSPHOM MacChbl aTOMOB 3rieMeHTa Ha ero BaneHTHOCTb B JaHHOM
XUMUYECKOM COEOUHEHUN;

B) Maccy 1 Mons BeLlecTsa.

r) Macca BeLeCcTBa, Bblpa)XeHHasi B a.e.M.

8. KakoBa MonsipHasi Mmacca rasoobpa3Horo BelLLeCcTBa, eCcrnv ero OTHocUTenbHas NNOTHOCTb MO
Bogopoay pasHa 147

a) 14;

6) 28;

B) 7.

r)16

9. YKaXnTe areMeHT, He UMEIOLLNIA annoTPOMHbIX hopm:

a) KNCOpPOA;

©) yrnepop;




B) ¢poccpop;

r) xnop.
10. | CTeneHb OKUCIIEHUS 3reMeHTa
a) yCroBHbIV 3apsi4 aTomMa B MONEKyne;
6) peanbHO CyLLECTBYIOLMIA 3apsg aTOMa B MOSIEKyre;
B) NOCTOSIHHAsA BENNYUNHA;
r) nepemMeHHas BENNYUHaA.
11. YCTAHOBUTE COOTBETCTBUE
OCHOBHBbIE KINACCbI BELWWECTB XAPAKTEPUCTUKA
1. Okeugbl a) CoeMHEHMS, COCTOsLLME U3 aTOMOB
2. Kucnortbl MeTanna v ruapokKcorpynn
3. OcHoBaHus 0) coeguHeHus1, cocTosiLumne n3 AByX
4. Comnm 3M1EMEHTOB, OOUH U3 KOTOPbIX - KNCITOPOA
B) NpOAyKTbl MOJSTHOMO UM YaCTUYHOrO
3aMeLleHns aToOMOB BOAOPOAA B MOMeKyre
KUCNOTbI Ha MeTann
r) COeaAnHeHns1, COCTOsILLIME N3 aTOMOB
BOAoOpoAa, CnocobHoro 3aameLlatbes Ha
MeTarnrm, U KUCIOTHOro ocTaTka
[) NPOAYKTbI NOJIHOrO UMM YaCTUYHOTO
3ameLLeHNst TMQPOKCOrpynn B Moriekyne
OCHOBAHWsI HA KUCITOTHBIN OCTaTOK
1-6;2—-2; 3—a; 4-86,0
12. | CoBpemeHHas opmynMpoBKa NepMognM4eckoro 3akoHa Mengeneesa rnacuT, 4To CBOMCTBaA
3M1EMEHTOB M UX COEANHEHWNI HaxXoOATCs B NEPUOLANYECKON 3aBUCMOCTM OT
a) 3apsga sgpa aToMoB
©0) BaneHTHOCTY;
B) CTEMNEHN OKUCMEHMS
r) aTOMHOW Macchl
13. | MaBHOEe KBAHTOBOE YUCIIO onpeaenseT
a) bopMy 3neKTPOHHOM opbuTanu;
0) pasmep aNeKTPOHHOro obnaka u SHepPruk ANEeKTPOHa;
B) COGCTBEHHbIN MOMEHT KONMYECTBA ABMXEHUS 3NIEKTPOHA BOKPYT CBOEN OCH;
r) pacnonoxeHne opbutanu B NpoCTpaHCTBE
14. | KBAHTOBbIE NOOYPOBHU 3HAYEHWME OPBEUTAINBHOIO KBAHTOBOIO
YNCIA
1P a)0
2)S 0) 1
3)F B) 2
4)D rn3
YCTAHOBUTE COOTBETCTBUE
1-6; 2—a; 3—-2; 4-8
15. | [MaBHOE KBAHTOBOE YMCMO ANeKTpoHa paBHO 3. CKOMbKMM KBAHTOBbLIM MOAYPOBHSAM 3TO
COOTBETCTBYET?
a)1
0) 2
B) 3
rn4
16. | ABTOp «nnaHeTapHOW MoAenuy» CTPOeHUst aToma:
a) Tomncon;
6) Pe3epdopz;
B) bop;
r) FenseHbepr.
17. | "+H n ";H no oTHOLIEHUIO Opyr K ApYry ABNA0TCA:




a) romorsnoramu;
©) aHanoramu;
8) nsotonamu;
r) usomepamu.

18.

Opbwutanb — aT0:

a) HanpaBneHne ABMKEHUS 3NIEKTPOHOB;

6) COBOKYMNHOCTb NOSIOXEHWNA NIEKTPOHA B aTOME;
B) SHepreTn4ecKknin ypoBeHb;

r) OpMeHTaUms ANEKTPOHOB B NPOCTPAHCTBE.

19.

CKOnbKO HeCMAapPEHHbIX 3NIEKTPOHOB COAEPXKUTCSH B OCHOBHOM 1 BO30YXAEHHOM COCTOSIHUM
B 3IIEKTPOHHON 0bono4vke aToma docdopa:

a)3unb;

6)3un4;

B)2n5;

Nn2un4.

20.

[pynna — aTo:

a) BepTUKarbHbIA PSif 9N1EMEHTOB, CXOOHbIX MO CBOMCTBaM;

0) ropmM3oHTanbHLIN pPA4 SNEMEHTOB, CXOAHbLIX MO CBOWCTBAM;

B) BEPTUKaNbHbIV P 3N1IEMEHTOB C pa3fnyHbIMU CBONCTBaMU;
r) rOPU30OHTanNbHbLIV PS4 3N1EMEHTOB C Pa3NUYHbIMN CBOMCTBaMM.

OK 04 3dhhekTnBHO B3anmogencTeoBaTb M paboTaTb B KOMNEKTMBE N KOMaHae

Ne
3agaHu TecT (TecTtoBoe 3agaHue)

s

21. | S-9nMeMmeHTbl — 3T0:
a) TUNMYHbIE MeTanmbl;
6) TMNNYHbIE HEMeTanNbI;
B) NepexoaHble 3NeMEHTHI;
r) MeTansbl U HeMeTannbl.

22. | MeTtannu4yeckue cBONCTBa 3/IEMEHTOB B NEpUoae
a) yBenuunBaloTCs cresa Hanpago;
6) yMeHbLUIaoTCA crieBa Hanpaso;
B) YBENMNYMBAIOTCS CHU3Y-BBEPX
r) HE N3MEHSATCS.

23. | Pagnycel aTomoB B rpynne:
a) YMEHbLLAITCH CBEPXY BHU3;
0) yBENMUNBAIOTCS CBEPXY BHUS;
B) YBENMYMBAIOTCS CreBa Hanpaso
r) HE U3MEHSIOTCS.

24, | Obpa3oBaHMe XMMUYECKOW CBSA3U NPOUCXOANT C
a) BblgeneHnem aHeprum
6) nornoweHnem aHeprum
B) yBENnMYeHMemM aTOMHOW Macchl anemMeHTa
r) YMEHbLUEHMEM pagnyca atoma

25. | B pesynbTaTte pa3pbiBa MOHHOW CBA3M 06pasyoTcs:
a) pagvikansi;
6) KaTWUOH 1 aHWOH;
B) aTOMbl MeTanmna u HemeTanna;
r) Monekynbl

26. YCTAHOBUTE COOTBETCTBUE

| CBOMCTBA XUMUYECKOM CBA3N | XAPAKTEPUCTUKA




1) OHeprus a) cMeLleHne obLLel SNeKTPOHHOW napbl K

2) OnvHa OAHOMY 13 aTOMOB;

3) KpaTHOCTb 6) aHeprus, KoTopas BblgendeTcs npu

4) MonsipHoCTb obpasoBaHMM MOMEKYIbl U3 OOUHOYHbLIX aTOMOB;
B) paccTosiHMEe MeXay SapamMm CBA3aHHbIX
aTOMOB;

F) YMCINO 31eKTPOHHbIX Nap, CBA3bIBaOLLKNX aTOMbI.

1-6; 2—6; 3—2; 4-a

27. | YkaxuTe coeMHEHNE C MOHHOW CBA3bIO:
a) HNO3;
6) KClI;
B) H2;
r) CCl4.
28. | N'mbpmnamnsaums - aTo:
a) BbipaBHMBaHNe dopMbl opbutanu;
©0) HanpaBNEHHOCTb CBA3W;
B) KpaTHOCTb CBA3W;
r) NONsiPHOCTb CBSA3U.
29. | YkaxuTe Ha3BaHWe peakumi, NpoxoasLumx ¢ Bol4eneHmeM TennoTbl:
a) sHaoTepMmnyeckas;
0) obmeHHas;
B) 9K30TEPMUYECKas;
I) OKUCIUTENbHO-BOCCTAHOBUTENbHAS.
30. | B cooTtBeTCcTBUM C 3akOHOM ["ecca TennoBon addeKT peakuuu:
a) 3aBMCUT TOSBKO OT COCTOSIHUSI UCXOLHbIX BELLECTB U KOHEYHbIX MPOAYKTOB;
0) 3aBMCUT TOMNBKO OT MYTW NEPEXoAa OT MCXOLHbIX BELLECTB K NPOAYKTaMm;
B) 3@aBUCUT OT COCTOSIHUSA BELLECTB M NyTu Nepexoaa.
r) 3aBMCUT OT aTOMHOW MaccChbl BELLECTB
31. | Kputepunem BO3MOXHOCTU CamMOMPON3BOSIBHOIO NPOTEKAaHUSA XMMMYECKOTO npouecca
ABNseTCsa cnegyollee nameHeHne aHeprum 'mbbca (n3obapHoro noteHumana):
a) AG >0;
6) AG<O0;
B) AG=0
r) AG=1
32. | CKOpoCTb XMMNYECKOW peakunn — aTo:
a) U3AMEHEHME KONMMYECTBa BeLLEeCTBa NPOAYKTOB peaKkLMn K MOMEHTY OKOHYaHUSA peakunu;
6) M3MEeHeHMe KOnM4YecTBa BELLECTBA PeareHTOB K MOMEHTY OKOHYaHWsA peakunu;
B) N3MEHEHME KOHLEHTpaLUun OQHOMO M3 peareHToB B eAMHULY BPEMEHW;
r) BpeMsi, 3a KOTOpPOEe MOMHOCTbI0 PAcXOA4yeTCcs OAWH U3 peareHToB.
33. YCTAHOBUTE COOTBETCTBUE
KMHETUYEKOE MNOHATUE XAPAKTEPUCTUKA
1) MonekynsapHOCTb peakumm a) cymma rnokasatenen cteneHen
2) Tllopsigok peakunn KOHLEeHTpaL i BeLWEeCTB B KNHETUYECKOM
3) KoHcTaHTa ckopocTu ypaBHEHUN peakuuu;
6) CKOpOCTb peakuuu, Korga Nnpou3seaeHne
KOHLIEHTpaLUUi pearmpyoLmx BeLecTs
paBHo 0;
B) YMCNO YacTuL, y4acTBYHOLLUX B
aneMeHTapHOM akTe peakuuu.
1-8, 2—a; 3-6
34. | Mo npaeuny BanT-Modhda, npu NoBbILLIEHUM TeMnepaTypbl Ha kaxasle 10° ckopocTb

XMMUYECKOWN peakuuu:

a) ymMeHblUaeTcs B 2 — 4 pasa;
6) yBenuumsaetca B 10 pas;

B) yBenu4mBaeTcs B 2 — 4 pasa;
r) He U3MEeHsIeTCA.




35.

CkopocTb xummyeckon peakuum 2A + B = A2B, npu yBenn4eHUn KOHLEHTpauumn Bewects A
n B 2 pasa:

a) ysenuuutcd B 2 pasa;

6) yBenuuuTca B 4 pasa;

B) yBenuuuTcs B 8 pas;

r) He U3MeHUTCS.

36.

KaTtanusaTtopbi:

a) M3MEHSIIOT CKOPOCTb XMMMUYECKOW peaKkLMmn, OCTaBasiCb K KOHLY peakLMn HEM3MEHHbIMU;
6) M3MEHSIIOT CKOPOCTb XMMUYECKOW peakLmm, U3MEHSISICb B MpoLiecce peakuuu;

B) NPOSABNSAIOT aKTUBHOCTb NpK 60OMbLIOM UX CoAepXXaHUn B peakUMOHHON Macce;

r) aBnsoTCa 3PdEKTUBHBIMM NPU HE3HAYMTENBHOM UX KONUYECTBE.

37.

CoCTOsiHME XMMWYECKOTO PaBHOBECHKS XapaKTepuayeTcs:

a) paBEHCTBOM CKOPOCTEN NPSIMON 1 06paTHON peakuui;

©0) HepaBEeHCTBOM CKOPOCTEN NpsAMON 1 0b6paTHONM peakumnii;

B) Macca UCXOOHbIX BELLECTB paBHa Macce NpoayKTOB peakuuu;

r) KOHLEHTPaUUN UCXOAHbIX BELLECTB M NPOAYKTOB peakumm OCTalTCA HEM3MEHHbBIMM.

38.

Onsa mobon paBHoBecHoM cuctembl MA + nB — xC + yD 3HayeHne KOHCTaHTbl paBHOBECUS
oTpaxaeT popmyna:

a) K= [C]*[D}/ [A]™[B]"

6) K=[A]"[B]"/ [C]"[D}

B) K= X[C]-y[D] / m[A]-n[B]

r) K=m[A]'n[B] / x[C]-y[D]

39.

3aKOHOMEPHOCTU CMELLIEHNSI XMMUYECKOrO paBHOBECUS NOA BIIMSIHUEM BHELLIHUX YCIOBUIA
onpenensTcs NPUHLMIOM:

a) Maynu;

6) XyHaa;

B) Jle-lLlaTenbe;

r) MapKoBHMKOBA.

40.

CkopocTtb npsamon peakumm N, +3H, —2NH; + Q Bo3pacTaeT npu:
a) yBenuyeHnm KoHUEeHTpauun asoTa;

6) yBEnuUYEeHUn KOHUEHTpaLm aMmmmnara;

B) yBENMYEHUN TEMNEPATYPbI;

2) yMeHbLLEHUN TemnepaTypbl.

OK 07 CopencteoBaTb COXpaHEHMIO OKpYXXatoLwen cpeabl, pecypcocbepekeHunto, NPUMEHATbL 3HaHWS 00
N3MEHEHUN KnMmaTa, NpUHLMNbI 6epexnuMBoro NPon3BoACTBa, 3P EEKTUBHO AENCTBOBATL B
L-I[L)GSBI:I‘»IaVIHbIX cuTyaumnax

Ne
3agaHun
4

TecT (TecTtoBoe 3agaHue)

41.

PacTBopbl xapakTrepuayoTcs:
a) reTeporeHHoCTbI;

6) roMOreHHOCTbI;

8) MHOrOKOMMOHEHTHOCTbIO;
) OQHOKOMMOHEHTHOCTbHO.

42.

CoeanHeHne YacTumL, pacTBOPEHHOIO BELLECTBA C MOJSIEKYIaMU BOAbI HA3bIBAETCS:
a) aHrmapvaamu;

0) rugpokcunamu;

B) rugpatamu;

r) rMgpoKcuagamum.

43.

OTHoLWeHMe Konn4ecTBa pacTBOPEHHOIO BELLECTBA K 00beMy pacTBopa Ha3blBaeTCA:
a) MaccoBol gornen;

0) MonbHOW Jonew;

B) MONSIPHOW KOHLIEHTpaLumen;

) MONSANbHON KOHLIEHTPaLUMEN.

44.

B 135 r Bogkl pactBopunu 15 r conn. Maccosas gons (%) pacTBOpeHHOro BellecTsa B
pacTBOpe COCTaBnseT:

a) 10 %;

6) 15 %;

B) 20 %;




r) 25 %.

45.

Mpw pacTBOpeHWn HeneTyyero BelLecTBa AaBreHne napa pacTBopuTens Haj pacTBOPOM:
a) yBenuunBaeTcs;

0) ymeHbLuaeTcs;

B) HE M3MeHseTCs.

46.

PacTtBop HaunHaeT KpucTannmM3oBaTbCs:

a) Npu Temneparype, Bbille TeMnepaTypbl KpUCTannM3aLmMm pacTBopuTens;
0) npu Temnepatype, HUXe TemnepaTypbl KpUcTannmsauum pacTBoOpuTens;
B) Npu TOW e TemnepaType, YTO U pacTBOpUTESNb

r) Npy KOMHaTHOW Temneparype.

47.

TonbKo cUnbHbIE ONEKTPONUTbI NepeYvncneHbl B pAaay:
a) KOH, HNOa, H2804;

6) HzS, HZSO?,, H2804;

B) MgCl,, CH;COOH, NaOH;

I') Hss, CH3COOH, H2803.

48.

OTHOLWEHMS Yncna MOSEKyY, pacnaBLUMXCS Ha MOHbI, K 00LeMY YMCy MOJSEKyI
pacTBOPEHHOIO BELLECTBA Ha3biBAETCS:

a) KOHCTaHTOW Auccoumalmm;

0) cTeneHblo anccoumauuu;

B) pH cpeabl

r) CTENEeHbIo rmapaTaumu.

49.

YpaBHeHMe KOHCTaHTbI guccoumaumm anga cuctemol KA < K + A" umeet BuAa:
a) Kg = [KA][K'][A]

6) Ko = [K'][A]

B) Kn = [K'][A] /[KA]

r) Ko = [KA]/ [K'][A]

50.

[Mpouecc anekTponuTU4eckon gmccoumnaumm opTohocOpPHOM KUCHOThI MO BTOPOW CTyNeHU
ONUcbIBaeTCSA ypaBHEHMEM:

a) Hs;PO,; « 3H" + PO43_

6) H3;PO4 < H* + H,POS

B) HPO,Z« H* + PO,*

r) H2PO4_ o H + HPO42_.

51.

Onsa ypaBHeHus peakuun CuCl, + NaOH — ... cokpalleHHOe MOHHOE ypaBHEeHNEe NMeET BUA!
a) Cu* + 2NaOH = Cu(OH).| + 2 NaCl

6) CuCl, + 20H = Cu(OH)2| + 2CI

B) Cu® + 20H" = Cu(OH)|

r) CuCl, + 2 Na* = Cu* + 2 NaCl

52.

CokpalleHHOMY MOHHOMY ypaBHeHuo Ba®* + SO = BaSO,| cOOTBETCTBYET MONEKyNsApHOe
YypaBHEHUE:

a) BaO + H,SO, = BaSQ,| + H,0

6) BaCO; + K,SO, = BaSO4l + K,COs

B) BaCO; + H,.SO, = BaSO4i + COzT + H,0O

r) BaCl; + H.SO, = BaS0O4| + 2 HCI

53.

Kucnon peakumm cpefbl COOTBETCTBYET:
a)pH=7;
6) pH > 7;
B) pH <7.

54.

LLlenoyHyto cpegy MMeeT BOOHbIN PacTBOP COMW:
a) xnopug aMMoHus;

0) kapboHaT HaTpus;

B) cynbaT HaTpus;

r) HUTpAaT Kanus.

55.

Mpouecc NnpucoeanHeHUst HacTuLen INIeKTPOHOB, CTEMEHb OKUCMEHNS MPpY 3TOM
MOHWXaeTcsl, Ha3blBaeTCs:

a) OKNCNEHMEM;

6) BOCCTaHOBMEHUNEM;

B) AnccoumnaLmen;

r) SNEKTPOSIM30M.

56.

YCTAHOBUTE COOTBETCTBUE

COEOMHEHME CEPbI OKNCINTENBHO-BOCCTAHOBUTEJIbHBIE
CBONCTBA




1) H.S a) MOXeT ObITb TONIBKO OKUCTIUTENEM

2) SO, 6) MOXeT BbITb TONBKO BOCCTAHOBUTENEM

3) SO; B) B 3aBMCMMOCTW OT YCMOBUA MOXET BbITb 1
OKMCIUTENEM, Y BOCCTAHOBUTENEM

1-6; 2—-6; 3-a

57. | LWleno4yHble meTannbl SBNSOTCA:
a) CUNbHLIMU OKUCTIUTENAMU;

0) TUNNYHBIMK KaTannaaTopamu;
B) CUJIbHBIMW BOCCTAHOBUTENSAMU;
r) TUNMWYHBIMU U30NATOPaMM.

58. | Peakuus B3aMMoOeNCTBMS LLENOYHbIX METANOB C BOAOW OTpaXeHa ypaBHEHUEM:
a) 4Me + 2H,0 = 4MeH + Oy;

6) 2Me + 2H,0 = Me,O, + 2H;;

8) 2Me + 2H,0 = 2MeOH + H;

I') Me + 5H,0 = MeO; + 5H; + Os.

59. | B psay anemeHToB Be—Mg— Ca— Sr—Ba meTannmyeckue CBONCTBA:
a) ycunmearoTcs;

0) ocnabGeBator;

B) HE M3MEHSIOTCH.

60. | CusbHble oKMCnUTENW-NIepMaHraHaTbl BOCCTaHaBMNBAOTCA B KUCMOW cpeae Ao:
a) Mn*® (K,;MnO.);

6) MnOz;

B) Mn*? (MnSO,).

r) MnOg;

Kputepun n Lwkanbl OLEHKN:

MpoueHTHaa wkana 0-100 %; oTmeTka B cucteme
«Hey[oBNeTBOPUTENbHO, yAOBETBOPUTENIbHO, XOPOLLO, OTIIMYHO»
0-59,99% - HeyoOBNETBOPUTENBLHO;

60-74,99% - yooBNeTBOPUTENBHO;

75- 84,99% -xopowlo;

85-100% - oTnnyHo.

3.2. Bonpochbi u 3a0aHusi Onsi 3auwumbl s1abopamopHbIx pabom
3.2.1. Wugp u HaumeHo8aHUe KOMNemeHyuu
O606uweHHas epynna komnemeHyul (OK 01, OK 02, OK 04, OK 07)

Ne 3agaHus dopmMynnpoBka Bonpoca

61. Mepeuncnure npasuna paboTbl C peakTuBamu.

62. Kakune XnakocTn oTHOCATCS K nerkoBocnnameHsowmmca? MNMepeyncnute npasuna padoTbl
C NErkoBoCnNaMeHALWMMNCS XNOKOCTAMN.

63. Kyna cnegyet cnvBaTb arpecCcuBHbIE XUOKOCTU?

64. Moyemy TBepAy!O LWEeNnoyb Hemnb3sa bpaTb pykamm?

65. Moyemy Henb3sA NPobMpPKy C paCTBOPOM HarpeBaTb B OOQHOM MecTe?

606. [insa yero ncnonb3ytTCsA BbITSXKHbIE LKadbl?

67. 'Oe XpaHATCS KOHUEHTPUPOBAHHbIE KAUCIOTbI?

68. Mo4emy Henb3a Ha paboyem mecTe cobmpaTb MHOFO PeakTUBOB?

69. [ante onpegeneHne NOHATUAM: KpucTannorngpar, dopmyna, Xmmuyeckas gopmyra.

70. YT0 Ha3bIBaeTCst OTHOCUTENBHOW MITOTHOCTLIO ra3a?

71. Kak HasblBalOTCS peakuun, nayuime ¢ BolgeneHnem Tenna, ¢ nornoweHmem? Kakowm 3Hak
MMEKOT 3HAYEHUS NX SHTaNbNUNA?

72. YT0 HasbiBaeTCs TEMNOTOW 06pa3oBaHus BellecTBa?

73. [ante onpeneneHne cKOpPOCTU FOMOreHHON XuMuyeckon peakuuun. Kakosslee omanyeckui
CMbICI M eQuHULBI?

74. MepeuncnuTe akTopbl, BAMSIOLWME HA BENNYMHY CKOPOCTU XUMUYECKUX peaKLniA.

75. Kak bopmynupyeTcs 1 Kak 3anvcbiBaeTcs B MareMaTtuyeckom Buae npasuno BaHT-
Modhda?

76. Yto Takoe katanusartopbl? Kakue BelecTBa MOryT BbICTynaTb B pOSin KatanmsaTopoB? Kak




MOXHO OOBSICHUTb NX BIIMSHWE HA CKOPOCTb peakumn?

77. Kakne peakunu HasbiBatoTCA obpaTMbiMn?

78. YTo Takoe xMmmyeckoe paBHoBecue?

79. 3anuwnte MaTemaTMyeckoe BblpaXKeHNe A1s1 KOHCTaHTbl XMMUYECKOro paBHOBECUS?

80. BbiBegnTe MmaTtemaTuyeckoe Bblpa)keHue A1 pacyeTa MacChl pacTBOPEHHOrOBELLECTBA,
€CI1 U3BECTHbI ero MaccoBas gons, 06bLEM M NIIOTHOCTb pacTeopa.

81. MpuBegunTe dbopmyrnbl ANst BbIMUCIIEHMS BCEX CMOCOOOB BblipaXKeHUs! KOHLIEHTPaLMK
pacTBOPOB: MAacCOBOW 4OSN, MOMSIPHOM M MOJIbHOW A0 pacTBOPEHHOIO BELLECTBA.

82. YT0 Ha3biBaeTCsl, BOAOPOAHBLIM NokasaTtenem cpeabl? 3anuwmnte MaTtemMaTmyeckoe
BblpaXkeHne?

83. Mpy NOMOLLM KaKMX BELLECTB MOXHO onpeaenuts pH?

84. Yto Takoe nHaukaTopbl? Kakne nHOuKaTopbl ABMSOTCSA CaMbIMU pacnpoCTpaHeHHbIMN?

85. YUTto Ha3biBaeTCs XKECTKOCTbIO BOAbI?

86. HasoBuTe cnocobbl yCTpaHeHUs XeCTKOCTU BOAbI.

87. Kakne peakumnm oTHOCAT K OKUCIIUTENBHO - BOCCTAHOBUTENbHbLIM?

88. Kak n3meHs10TCA OKUCNUTENBHO - BOCCTAHOBUTENbHbLIE CBOWCTBA 3N1€MEHTOBB npegenax
noarpynnel U B Nnpegenax nepyuoga?

89. Hatb onpegeneHus: a) okucnutens; 6) BoccTaHoBUTENS.

90. Kakue Tunbl OKUCIINTENBHO - BOCCTAHOBUTESbHbLIX peakuun Bel 3HaeTe. Npusegute
npuMepbl Kaxaoro Tuna.

Kputepun n LWKanbl OLIEHKU:

- OLleHKa «3a4TeHO» BbICTaBNSETCs CTYAEHTY, ECMN OH aKTUBHO y4acTByeT B cobeceoBaHUN 1
ob6cyxaeHUn, NOAroTOBMIT apryMeHTbI B NOSb3Yy PeLLeHusl, NPeanoXun anbTepHaTuBbI, BbiCyLUMBAN
MHEHUS OPYruX;

- OLleHKa «He 3a4YTeHO», ECINN CTYAEHT BbINOMHSAM porb HabnoaaTens, He BHEC BKaaa B
cobecenoBaHue n obecyxaeHve.

3.3. Kelic-3a0aHus
3.3.1. UWudgp u HaumeHoBaHUe KOMIemeHyuu
O6o06uweHHas epynna komnemeHyul (OK 01, OK 02, OK 04, OK 07)

Ne
3agaHun TecT (kenc-3agaHue)
A
91. Beiuncnuts maccosyto gonto conu (NaCl) B pactBope, NoflydeHHOM Npu pacTBopeHun B 475
r sogbl 25 r conu.
PelwieHue:

3anucartb ¢popmMyny AnA HAXOXAEHUA MacCOBOM AONN:

W(%) = (Ma.calMppa) X100%

HawnTtn maccy pactBopa.

Mp.pa= M(H,0) + m(NaCl) =475 +25=500r

BbluMcnutb MaccoByto fonto, NnogcTaBMB 3Ha4YeHUA B hopmyny.
w(NaCl) = (Mg.sa/M;p2)%100% = (25/500)%100%=5%

OTBeT: 5%

92. | Ckonbko rpaMMOB caxapa 1 Bofbl Heobxoaumo B3ATb ans nonyveHus 200 r 5 % pacreopa?
PelweHue:

3anucartb chopmyny ans onpeaenieHMss MacCoBOW AONU PaCTBOPEHHONo BelecTBa.
w=mB-Ba/mp-pa — MB-Ba = mp-paxw

Bbluncnutb maccy conw.

mB-Ba (conu) = 200%0,05=10 r

OnpepenuTb Maccy BoAbl.

m(H20) = m(p-pa) — m(conu) =200 —10=190r

3anucartb oTBeT.

OTBeT: 10, 190

93. | Kakoi o6bem (H.y.) 3aHumaet 5-107 kr yrnekucnoro rasa?
PelweHue.
Hangem MmonekynsipHyto maccy CO,:




Mr(CO.)=12+2:16=44 .

TakxXe HaM M3BeCTeH MOJISIPHLIA 06beM rasa, KOTopblil paBeH 22,4 M3,
CocTaBumM crieayoLLyo Nponopumio:

44 kr CO; 3aHMmaeT 06bLem 22,4 m*

510 kr CO, 3aHMmaeT 06bem — x

oTkyaa x= (5:-10%22,4)/44=2,5-10"° m®

OTBeT: 0,0025

94.

OnpenenuTb Maccy Monekyrbl rasa, ecnv macca 102 m® rasa, npu H.y., pasHa 0,38107 «r.
PeweHue:

Yucno monekyn 1 Kmonb no6oro BewecTBa paBHa uucny Asoragpo (6,02*10% ),
Nno3ToMy ANA Hauyana onpeaenum 1 KMofsb rasa:

103 m® rasa nmeroT maccy pasHyto 0,38107 kr

22,4 »® raza MMeloT Maccy paBHY — X

x=22,4-0,3810/10°=7,6 «r,

Hanee onpepensiem maccy Monekyrbl rasa:

m=7,6/6,02-102°=1,26-102° kr.

OTBerT: 1,26

95.

OnpepgenuTe MonsipHble Macchl 3kBuBaneHToB H2S04 B cneayoLwmx peakuum:

A) H2S04+2KOH = K2S04+2H20

PeweHune: 3HayeHne 3KBUBarieHTa BellecTBa 3aBUCUT OT TOro, B KAKOM UMEHHO
peakuum OHO y4yacTByeT.

B peakuun A) 1 monb H.SO, B3aumogencreyet c 2 monb KOH, a akBuBaneHT H,SO, c
2 s3kBuBaneHTamm KOH. MonsipHasa macca akBuBaneHTa KOH paBHa ero
MOJNEKYJIAPHOM Macce, criegoBaTenbHO, MOJNisipHasaA Macca 3akBuBaneHTa H.SO, paBHa
NOJIOBMHE €e MOJIEKYNAPHOMN MaccChbl:

M...=98/2=49 r/monb

OtBerT: 49

96.

CKonbKO rpaMmoB pacTBopa C MacCoBOM 4ONEn CEPHOM KNCIoTbl 96% Heobxoanumo BNuTh B
1 n BoAbl, YTOOLI NONy4NTL pacTeop ¢ maccoson gonen 10%
PeweHue.
[Onsa peweHus gaHHOW 3aAayun UCNonb3yeMm fpaeusio Kpecma.
Yuctbin pacteopuTtens (BoAy) MOXHO NpeAcTaBUTb KaK pacTBOP C MaccoBOMW Aonewn
pacTBopeHHoro Bewectea 0%

96 . 10

i g

0 . 86
Onpepgenum m pactBopa ¢ w (H.S0,) = 96%, koTopbI Hago BNUTL B 1 N1 BoAbI:
10 r H.SO,Hapgo BnuTbL B 86 r BOAbLI
Xr — 1000 r
x=116,28r
OTBerT: 116,28

97.

CoctaBbTe ypaBHeHNE 3NIEKTPOHHOIO H6anaHca, paccTtaBbTe KOGd)CbI/ILI,I/IeHTbI B ypaBHEHNN
peakunn:

HNO; + H,S = H,SO, + NO + H;0.

PelwweHue.

CocTaBUM 3/1eKTPOHHbIE YPaBHEHUSA:

N*s +3e— = N*2 | 8 oKucnuTenb

S2—8e =8" |3 BOCCTaHOBUTEINb

Cnoxum ABa ypaBHeHUs

8N*° +3S% = 8N*? + 38"

MoactaBum K03dhhrLMEHTHI B MONEKYNApHOe ypaBHEHUEe
OTBerT:

83384




98. | CocTaBbTe 3NEKTPOHHbIE YpaBHEHUA 1 noabepute KO3 PULMEHTbI MOHHO-
3NEKTPOHHLIM METOAO0M B peakLmm

KMnO, + KNO; + H.SO., = K;SO, + MnSO, + KNO; + H,O

PeweHwne.

CocTtaBuM nonypeakumm:

MnO,- + 8H* +5e— = Mn* + 4H.,0 |2 oKucnutenb

NO,- + H.O — 2e-= NO;~ + 2H* |5 BOCCTaHOBUTENb
Cnoxum ABe nonypeakuum, YMHOXMUB KaXAyto Ha COOTBETCTBY LU
KoadppuumeHT:

2MnO,~ + 16H* + 5NO,~+ 5H,0 = 2Mn2 + 8H,0 + 5NO,- + 10H*

Mocne cokpaweHns NAEHTUYHbIX YS1EHOB, NONly4YaeM NMOHHOE ypaBHeHue:
2MnO,~ + 6H* + 5NO,~ = 2Mn* + 3H,0 + 5NO,-

MoacrtaBum KoadhpuUMeHTbI B MONEKYNApPHOe ypaBHeHUe U ypaBHSAEM ero
npaBylo U NIeBYIO YacTu

OTBerT:

2531253

99. | CocrtaBbTe ypaBHEHUS ANEKTPOAHbLIX peakunii, NPOTEKaoLWMX MPU NeKTponuse ¢
HepacTBopuMbIMY aHogamu: a) MgCls; 6) MgCl, n ZnSO..

CocTaBuM ypaBHEHUS INEKTPOAHbIX peakLuuil, NpoTeKaloLWwmX Npu afeKTponuse:
MgCl.pacnnas

K: Mg + 2e — Mg®

A: 2ClI- — 2e — CI®

MgCl, — Mg + ClI.

MgCl.pacTBOp

K: 2H,0 + 2e — H,* + 20H-

A: 2Cl- — 2e — Cl®

MgCl, + 2H,0 — H, + CI, + Mg(OH),

MgCl. u ZnSO.pacTBOpbI

K: 2H,0 + 2e — H,* + 20H-

Zn* + 2e — Zn°

A: 2Cl-—2e — CI,

2H.,0 — 4e — O, + 4H*

MgCl, + 2ZnSO, + 4H,0 — H, + O, + Cl, + 2Zn + Mg(OH), + 2H.SO,

100. | CocTaBbTe ypaBHEHUS ANEKTPOOHbIX PeakLMi, NPOTEKaLLMX NPU 3NEKTponmn3e pacteopa
CuSO, c pacTBOpMMbIM MEOHBIM aHOAOM Y HEPaCTBOPUMbIM rPaddUTOBLIM aHOZOM.
PacTBOpuMbIN MeaHbIW aHOA:

Ha kaTone BO3MOXHO BOCCTaHOBNEHUe Meau v Boabl. Ho_NoTeHUWan megn umeer
Gornee nonoxuTenbHoe 3Ha4YeHUe, YeM NoTeHUMan BoccTaHoBneHus Boabl (E°(H.O/H")
= -0,41 B), noaTomy Ha Kkatoae OyaeT BoccTaHaBnNuBaThcA Meab. Ha aHoae Takke
BO3MOXHO OKMCIIeHue Meau unu Boabl U, T.K. NOTeHUMan meam umeet Mmegm umeet
MeHbLUee 3HaYeHue, YeM noTeHuuan okucneHus soasl (E°(H,0/0;) = 0,82 B), To Ha
aHopge 6yAeT oKUCNATbLCA MeAb:

K: Cu* +2e=Cu’

A: Cu’—2e = Cu*

Cu® + Cu’= Cu® + Cu*

MUHepTHbIN HepacTBOPUMbIA aHOA:

Conb COCTOUT U3 KaTUOHA HeaKTUMBHOIO MeTasfia MU aHMoHa Kucrnopogcoaepaliemn
KucnoTbl. B aTOM cny4yae Ha kaToge NpoucxoauT BOCCTaHOBNEHMe Meau, a Ha aHoAe
OoKucrieHue Boabl:

K: Cu* +2e—=Cu

A: 2H.,0 -4de— =0, + 4H"

2Cu?** + 2H,0 =2Cu + O, + 4H"*
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2CuSO0, + 2H,0 = 2Cu + O, + 2H,SO,

101.

Onpepgenute Tennoson adpdekT cropaHus xumakoro CS;(x) 4o obpasoBaHnsi razoobpasHbIxX
CO; n SO, Ckonbko monen CS, BCTynAT B peakumio, ecnu Bbigenutca 700 k[x Tenna?
YpaBHeHMe peakuumn cropaHus XUAKOro cepoyrnepopa cneayouyee:

CS2(x) + 30,=CO.+ 2S0;

TennoBown 3achekT peakunm BbIMUCIIUM NOACTaBISAA CNpaBOYHble AaHHble
CTaHAAPTHbIX 3HTaNbNUA BelecTB B BbipaXeHue:

AH, iy = ZH on— ZHuox KDK/MORB

AHp.uuu= Z'AHosoz + AHocoz —_ AHocsz —_ 3'AH002= 2(-296,9) + 3(- 393,5) -87—30=-
1075,1 kOx/monb

T.e. npu cropaHuun 1 mosist cepoyrnepoaa Bbiaensertca 1075,1 k[x Tenna

a Nnpu cropaHuu x MoJsiel cepoyrnepoaa Boigensierca 700 kx Tenna

Hanpem x:

x=700-1/1075,1 = 0,65 monb

OTBer: 0,65

102.

Peakuns ropeHus 6eH3ona BbipaXxaeTcsl TEPMOXUMUYECKNM YpaBHEHNEM:

CGHG(»() + 7% O2(r) = 6C02(r) + 3Hzo(r) - 3135,6 K,D,)K

Bbluncnute Tennoty obpasoBaHus XuUaKkoro 6eHsona.

PeweHue.

TennoBown achdekT peakunmn paBeH:

AHp-uuu = IH"KOH— ZHoucx Kﬂ)KlMonb

B Hawem cnyyvae AH,.,., = — 3135,6 kX, Hangem TennoTy o6pa3oBaHUA XUOKOIO
OeH3ona:

AHp.yuu= 6-AH0z + 3-:AH 20 — AH’cons — 7,5-AH’%;

-AHcene = AHp.yuy — 3+(-241,84) + 6:(- 393,51) — 7,5:0 = — 3135,6 — 3:(-241,84) + 6-(-
393,51) — 7,5-0 = — 49,02 kQx/mMonb

Omeem: 49,02

103.

MpuBeanTe NpumMepkbl ABYX METANOB, MPUIOAHbIX A9 NPOTEKTOPHOM 3alLmThl xenesa. [ns
0oboux criyyaeB HanULLINTE ypaBHEHUE ANEKTPOXMMNYECKON KOPPO3MK BO BNaXXHOW cpege,
HacCbILWEHHOW KUCNOPOLOM.

PelwieHue:

MpoTeKkTOpHas 3awuTa 3aKno4vaeTcsl B NPUMCOEAMHEHUN K 3almLLaeMoMy
MeTannu4yeckomy usgenuio, Metanna c 6onee oTpuuaTenbHbIM 3HaY€HUEM
cTaHAapTHOro 3aneKkTpogHoro noteHuuana E, T.e. 6onee akTueHoro meTtanna. Ans
3aWmThI XKernesa nogouayT, HanpuMmep, UMHK U 6epunnun:

EFe2+IFe =— 0,440 B

Ezn24z0 = — 0,763 B

EBe2+IBe =— 1,850 B

3anuwem ypaBHeHUsl aNeKTPOXMMUUYECKOM KOPPO3UnU BO BraXHou cpeae,
HaCbILWEHHON KUCNOPOAOM:

Fe—Zn

K: O, + 2H.0 + 4e— = 40H—

A:Zn — 2e—=Zn*

2Zn + O, + 2H,0 = 2Zn**+ 40H~

2Zn + O, + 2H,0 = 2Zn(OH),

Fe-Be

K: O, + 2H,O0 + 4e =40H—

A: Be — 2e—=Be?*

2Be + O, + 2H,0 = 2Be?'+ 40H—
2Be + O, + 2H,0 = 2Be(OH),

104.

Kak cnegyet nameHuTb 00bemM peakLMOHHOM CMECU CUCTEMBI:

8NH3(r) + 3Br2(>x)—6NH4Br(k) + N2(r), 4To6bl CKOPOCTb peakumm ymeHbLmnnack B 60 pas?
PelweHue.

Y106bl YMEHLLNTb CKOPOCTb peakuun Heo6xoauMo yBenninuTb 06LeM CUCTEMBI, T.€.
YMEHbLWWUTb AaBrieHne U, TeM CaMbiM, YMEHbLUUTbL KOHLeHTPaLu1Io ra3oo6pa3Horo
koMmnoHeHTa — NH3. KoHueHTpauus Br2 npu 3TomM ocTaHeTCsA NOCTOSIHHOM.




Ha4vanbHasi CKOpoCcTb NPAMON peakuum 6bisia paBHa:

u1= k-[NH3]8-[Br2]

npu yBenM4YeHMn KOHLEHTPauum aMmmMmmaka CKoOpocTb NPSAIMON peakuumn ctana paBHOM:
u2= k-[x-NH3]8-[Br2] = k-x8-[NH3]8-[Br2]

u2/ u1 = k-x8-[NH3]8-[Br2]/k-[NH3]8-[Br2] = 60

Mocne cokpaleHnsa Bcex NOCTOSAHHbIX, Mofy4YyaemM

x8 = 60
x =1,66
OTBerT: 1,66
105. | PaccunTtanTe, BO CKOMbKO pa3 U3MeHUTCs cKopocTb peakumm Hy+C1, = 2HCT npu
yBenuyeHun aaesneHus B 2 pasa
PeweHue.
B peakuuu:
H, + Cl, = 2HCI
Unpsu = kx[Hz] X[CL];
UoGp = kx[HCI]2
Mpwv yBenuyeHnn gaBneHnA B 2 pa3a KOHLEHTpauus BewecTB YBENIMYMTCS ToXe B 2
pa3a u CKOpPOCTb peakLumMu CTaHeT paBHa:
UanM2= kx[ZHZ] X[2C|2]
Unpamzl Unpant= KX[2H2] X[2CI,]/kx[H;] x[Cl.] = 4,
OtBer: 4
106. | HannwuTe ypaBHEHUS peakLmii B MONEKYNSAPHOW, MOHHOM N COKpaLLeHHOW MOHHON hopmax
MeXay CePHOM KACMOTON N TMOPOKCUAOM Kanusi.
PeweHue.
H,SO, + 2KOH = K,S0, + 2H,0
2H" + SO/ + 2K* + 20H~ = 2K* + SO, + 2H,0
2H* + 20H~ = 2H.0
107. | CoctaBbTEe MONEKYNSAPHBIE U UOHHbIE YpaBHEHUsT rmaponmaa conn LisPO,
PeweHue.
Li;PO, — conb, o6pazoBaHHasA CUNbHbIM OCHOBaHUEM U Crabomn KMCNoTon, rmaponus
Nno aHUOHY
Li;PO, < 3Li* + PO*
PO, + HOH = HPO,* + OH—, pH > 7
| ctyneHb
LisPO, + HOH = Li,HPO,+ LiOH
HPO,* + HOH =H,PO,~+OH—,pH >7
Il ctyneHb
Li,HPO,+ HOH = LiH,PO, + LiOH
H:PO,~ + HOH = H;PO,+ OH—, pH > 7
lll ctyneHb
LiH.PO,+ HOH = H;PO, + LiOH
108. | CoctaBbTe MOMEKyNsipHbIE U MOHHbIE YpaBHeHUS ruaponusa conu KClI
PelweHue:
Ffwaponusy He nogBepraeTcs
109. | B Boge maccow 40 r pactBopunu xenesHoln kynopoc FeS0O4.7H20 maccon 3,5 T.

OnpepnenuTte MaccoByto Aonto cynbgaTta xenesa (I) B nonyyeHHoM pacTtBope.

PeweHune: Havpgem maccy FeSO4 cogepxaiierocsa B FeS04+7H20. insa atoro
paccunTtaem KonuuvectBo BewecTBa FeS04-7H20.




v(FeS04+7H20)=m(FeS04-7H20)/M(FeSO4-7H20)=3,5/278=0,0125Monb

M3 chopmynbl xxene3Horo kynopoca crneayert, 4to v(FeSO4)= v(FeS04°7H20)=0,0125
monb. Paccuntaem maccy FeSO4:

m(FeS04) = v(FeSO4) « M(FeSO4) = 0,0125¢152 = 1,91 .

YunTbiBas, YTO Macca pacTBopa cknagbiBaeTcs U3 Macchbl XenesHoro Kynopoca (3,5r)
M macchbl Boabl (40 r), paccuntaeMm MaccoByHO A0S0 cynbaTa Xenesa B pacTBope.

w(FeS04) =m(FeS04)/m=1,91 /43,5 = 0,044 =4,4 %.
OtBeT: 4,4

110. | B 6eH3one o6bemom 170 mn pacteBopunu cepy maccow 1,8 r. NnoTHocTb 6eH3ona paBHa
0,88 r/mn. OnpegenuTe MaccoByto AOM0 Cepbl B pacTBOpE.
PelieHune: ons HaxoxaneHUss MaccoBOM AONU cepbl B pacTBope Heo6xoanmo
paccuuTaTtb Maccy pactBopa. Onpeaensiem maccy 6eH3ona.
m(C6C6) = p(C6C6) *V(C6H6) = 0,88170 = 149,6 r.
Haxoaum ob6wyo maccy pacTeopa.
m(p-pa) = m(C6C6) + m(S) =149,6 + 1,8 =151,4r.
Paccuntaem maccoBylo A0n0 cepbl.
w(S) =m(S)/m=1,8 /151,4 = 0,0119 = 1,19 %.
OTBerT: 1,19

111. | Kakasg macca xnopuga ammoHus obpasyeTcs npy B3aMMOAENCTBMU XITOPOBOAOPOAa Maccon
7,3 r c ammnakom maccon 5,1 r?
PelieHue: 3anncbiBaem ypaBHeHUe peakuuu.
HCI + NH3 = NH4CI
OTa 3apaya Ha «M30bITOK» U «HeAoCTaTOK». PaccunTbiBaeMm KonnyecTBa BellecTBa
XnopoBogopoAa U aMMuaka U onpegernsieMm, Kakom ra3 HaxoguTcs B U30ObITKe.
v(HCI) = m(HCI)/ M(HCI) = 7,3/36,5 = 0,2 monb;
V(NH3) = m(NH3)/ M(NH3) = 5,1/ 17 = 0,3 monb.
AmMMMak HaxoauTcs B U30bITKE, MO3TOMY pacyeT BeAeM Mo HepJocTaTtKy, T.€. No
xnopoBogopopay. U3 ypaBHeHus peakuumn cneayeTt, uto V(HCI) = v(NH4CI) = 0,2 monb.
Onpeaensiem Maccy xsiopuaa aMMOHUSA.
m(NH4Cl) = v(NH4CIl) - M(NH4CI) = 0,2+ 53,5=10,7r.
Oteert: 10,7

112. | MNpw nponyckaHun cepoBogopoaa o6bemMoMm 2,8 n (HopmasnbHbIe YCNoBMUS) Yepes N3bbiTok
pacTtBopa cynbcata meam (I1) obpasosanca ocagok maccom 11,4 r. OnpegenuTte BbIXoq
npoaykTa peakumu.
PeweHue: 3anucbiBaeM ypaBHeHMe peakuuu B3aumMoaencTBUsA cepoBogopoaa u
cynbdarta meam (ll).
H2S + CuSO4 = CuS |+ H2S04
OnpepensieMm KONM4YeCcTBO BelleCTBa CEPOBOAOPOAA, yHaCTBYHOLLEro B peakuum.
v(H2S) = V(H2S) / Vm = 2,8/22,4 = 0,125 monb.
U3 ypaBHeHus peakuum cnegyet, 4yto v(H2S) = v(CuS) = 0,125 Monb. 3HaYUT MOXHO
HanTU TeopeTuyecKyro maccy CuS.
m(CuS) = v(CuS) * M(CuS) =0,125+96 =12 .
Tenepb onpeaensieMm Bbixoa NPOAYKTa, NONb3ysicb hopmynomn:
n = [mp(X) *100}/m(X)= 11,4 * 100/ 12 = 95%.
OTtBeT: 95

113. | N3 obpasua ropHon nopoabl Maccon 25 r, copgepxallen muHepan apreHTut Ag2S,

BblaerneHo cepebpo maccow 5,4 r. Onpegenute MaccoByto [ONO0 apreHTMTa B obpasue.
PeweHune: onpegensiem KoNuM4ecTBO BellecTBa cepebpa, HaxoAsLWerocsi B apreHTuTe:
v(Ag ) =m(Ag )/M(Ag ) = 5,4/108 = 0,05 monb.

U3 chopmynbl Ag2S cnepyeT, YTO KONMUYECTBO BellecTBa apreHTUTa B ABa pasa
MeHbLUe KonnyecTBa BellecTBa cepebpa. Onpeaensiem KonNM4ecTBO BellecTBa
apreHTuTa:

v(Ag2S)=0,5+v (Ag) =0,5°0,05 = 0,025 monb

PaccuntbiBaemM maccy apreHTuTa:

m(Ag2S) = v( Ag2S) « M(Ag2S) = 0,025 248 = 6,2 r.

Tenepb onpegensieM MaccoBYH A0S0 apreHTuTa B obpasLe ropHon nopoabl, Maccomn




25r.
w(Ag2S) = m(Ag2S)/ m = 6,2/25 = 0,248 = 24,8%.
OtBeT: 24,8

Kputepun v wkanbl OLEHKK:

MpoueHTHaa wkana 0-100 %; oTmeTka B cucteme
«HeyAOBINETBOPUTENLHO, YAOBNETBOPUTENbHO, XOPOLLO, OTAUYHO»
0-59,99% - HeyoOBNETBOPUTENBLHO;

60-74,99% - yooBNeTBOPUTENBHO;

75- 84,99% -xopoLuo;

85-100% - oTnn4Ho.

3.4.
3.4.1.

CobecedosaHue (80npochbl OJisl IK3aMeHa)

U.Iucbp U HaumMeHoeaHue KomMmrnemeHuyuu

O606weHHas epynna komnemeHuyul (OK 01, OK 02, OK 04, OK 07)

3ap',\l;Hm;| dopmynupoBka Bonpoca

114. Mogenwu cTpoeHus atoma

115. [MonoxeHne BogopoOaa v rasioreHoB B NepMoguUyYeCcKon cucteme: NpocTtble
BeLLleCTBa U OCHOBHbIE COeAMHEHNHA, CBOMCTBA, MeTObl MNOMYyYEeHUs n
NPUMeEHEHNE.

116. OTHOCUTENbHbIE aTOMHbIE U MOSEKYNSAPHbLIE MACChl, MOSlb, 3KBUBANEHThI

117. CBoyicTBa HEMETansoB LWEeCTON rpynnbl Ha OCHOBE MX MOMOXEHWS B
nepnoanyecKkon CUCTEME.

118. OcCHOBHBbIEe 3aKOHbI XMMWUW: 3aKOH COXPaHEeHUs Maccbl U 3HEPruu, 3aKoH
NOCTOAHCTBA COCTaBa, 3aKOH KpaTHbIX OTHOLLIEHWIW, 3aKOH ABoragpo.

119. Cepa, annoTtponHble PopMbl, BaXXHENLLME COEANHEHNS.

120. ONEKTPOHHOE CTPOEHNE aTOMa; XapakTepPMUCTUKA drieMeHTa no ero
CTPOEHUIO.

121. Kucnopopn v ero coeiMHeHUs: CTPOEHNEe, CBOUCTBA.

122. MeTannbl 1 HeMeTansnbl, CEMENCTBa AJIEMEHTOB.

123. XapakTtepucTtmka CBOMCTB 9f1IeEMEHTOB MaBHbIX NOArpynn Ha OCHOBE
NONOXeHNA B NEPUOANYECKON CUCTEM

124. A30T, ero coegnHeHusi, x CBOMCTBA

125. CTpoeHue BelecTBa; BUAbI XMMUYECKOWN CBSA3WN; XapaKTEPUCTUKN
XMMWYECKON CBSA3U

126. docdop, ero annoTponHble MogndukaLunm, CBOMCTBa OCHOBHbIX
COEeaNHEHUN

127. OK30- 1 93HOOTEPMUYECKME pPeaKUNN, TEPMOXUMUYECKNE YPaBHEHMS

128. Yrnepoa, KpeMHun, 6op; OCHOBHbIE COEANHEHUS

129. CKOpOCTb XMMUYECKMX peakunin, dakTopbl, BNUAKOLWME HA CKOPOCTb;
3HEeprnsa akTueBauun.

130. MeTannbl nogrpynnsl Megu: BaXXHeENLLNE CBOMNCTBA, COEaMHEHNS

131. [Mpn3HaKM XMMNYECKOro paBHOBECUS; KOHCTaHTa XMMUYECKOro paBHOBECUA

132. MeTannbl nogrpynnbl UMHKA: BaXXHENLLNE CBONCTBA, COEAMHEHUS]

133. PacTBopbl, KONMYECTBEHHAs XapakTepUCTUKa pacTBOpOB; pa3baBneHHble
PacTBOPbl HEANEKTPOSINTOB; 3aKOHbI pa3baBiieHHbIX PAaCTBOPOB

134. CTpoeHune BellecTBa; BUAbI XMUMUYECKONM CBSA3UN; XapaKTEePUCTUKN
XMMUNYECKON CBA3N

135. docdop, ero annoTponHbie MoanduKaumm, CBOMCTBA OCHOBHbIX
coeanHEeHUN




136.

OK30- U SHOoTeEPpMUNYecKne peakunn, TepMmoxXxmmMmmnieckmne ypaBHeHnA

137. Yrnepoa, KpeMHui, 6op; OCHOBHbIE COEANHEHNS

138. CKOpOCTb XMMUYECKMX peakLmii, aKkTopbl, BNUSAIOLLNE HA CKOPOCTb;
SHEprusi akTMBaLmm.

139. MeTannbl noarpynnbl MeAn: BaXkHenLwne CBOMCTBA, COeaUHEHNS

140. [Mpr3HaKN XMMMUYECKOTO PaBHOBECUS; KOHCTAHTa XMMNUYECKOro paBHOBECUS

141. MeTannbl noarpynnbl LMHKA: BaKHeNLWne CBONCTBA, COeAMHEeHUs

142. PacTBopbl, KONMYECTBEHHAs XapakTepuCcTUKa pacTBopoB; pa3baBneHHble
pacTBOPbl HE3NEKTPONUTOB; 3aKOHbI pa3baBneHHbIX PacTBOPOB

143. MeTannbl noarpynnbl MapraHua: BaykHeNLe CBOVCTBA, COEANHEHMS

144, AnekTponuTnyeckasa guccoumaums

145. OnemMeHTbl CEMENCTBA Xefe3a: XxapakTepucTtmka, coegmHeHus

146. XMU4eckne peakuum B pacTBopax 3MekTponnMToB

147. [MnaTuHOBbIE MeTanbl, CBONCTBA, MPUMEHEHME

148. 'moponuns

149. Xpom, coeMHEeHUs XxpoMa, CBOMCTBa COeANHEHUI

150. OnNeKTponn3 pacnnaBoB U BOAHbIX PACTBOPOB 3NEKTPOSINTOB




3.5. UHOueudyanbHbIl Npoekm (8apuaHmbl mem rpPoekmoe)
3.5.1. Wugp u HaumeHo8aHUe KOMNemeHyuu
O606weHHas epynna komnemeHyut (OK 01, OK 02, OK 04, OK 07)

Ne
BapuaHTa Tema npoekTa

1. MccnepoBaHue cocTaBa MUHEpParibHOM BOAbl U pEKOMeHAaunm rno ee
NCNONb30BaHUI.

2. MccnepoBaHue paspyLliarolero 4encTBng NpupogHon Boabl Ha
CTPOUTENbHbIE MaTepMansl.

3. CocTaBsneHne npoekTa uBeTHUKa/caga/oropoga B 3aBUCMMOCTU OT COCTaBa
npoaHanmM3npoBaHHbIX NOYB.

4, CoctaBneHne cbanaHcMpoBaHHOIO MEHIO Ha AeHb (HeAesnto) B 3aBUCMMOCTM
OT coaepXaHnst XMMUYECKMX MaKPO M MUKPOINIEMEHTOB B NPOAYKTax
nMTaHUS.

5. MccnegoBaHue kadecTBa NMTLEBOW BOAbI.

6. NccnepoBaHue npob BOAONPOBOAHON BOAbLI HA NPEAMET YCTPaHEHMS
KECTKOCTW.

7. YCTpaHeHUe XeCTKOCTM BOAbl B CEJTbCKOXO3ANCTBEHHOW AeATENbHOCTU.

8. KoHTponb kadecTBa TEXHUYECKOW BOAbl pa3HbIX BUOOB B COOTBETCTBUN C
meTtoaukamm no FOCT.

9. CosgaHne gekopaTUBHOW LUTYKATYPKM.

10. [MUrMeHTbl B N30ennsax u3 ctekna.

11. NccnepoBaHue paspyLluaroLllero 4eENCTBUA BOAbI HA CTPOUTENbHbIE
Martepuansl.

12. OueHKa cocTossHMA BO3ayxa paboyen 30HblI TEXHOMNOra B COOTBETCTBUN C
HOPMAaTMBHbLIMWN JOKYMEHTaMMN

13. OueHka cocTossHNA Bo3ayxa paboyen 30HblI CTPOUTESNSI B COOTBETCTBUN C
HOPMAaTUBHbLIMW JOKYMEHTaMMn

14, OueHka cocTtossHNA Bo3ayxa paboyen 30Hbl NabopaHTa B COOTBETCTBUN C
HOPMAaTMBHbLIMW JOKYMEHTaMn

15. AHanu3 npob Boabl B pas3nun4yHbIX YacTax ropoaa.

16. BnvnsiHne aBTOMOOBUIBHOrO TpaHCNOPTa Ha CTENEHb 3arpsi3HEHNS BO3ayxa

17. AkKBapenbHble Kpacku. VX cocTaB 1 M3rotToBneHme.

18. iccnegoBaHue cocTaBa XMAKUX CPeACTB AN MbiTbsA NOCyabl

19, MccnegoBaHue cocTaBa ra3upoBaHHbIX HAaNnUTKOB

20. AHanua monoka pasHbix Npon3BoanTenen

21. AHanus TBopora pasHblx NpousBognTeneun

22. 3HaKM Ha NULLIEBbIX yNaKoBKaXx.

23. 3alnTHbIE CBONCTBA 3yOHbIX NacT.

24. N3y4eHne coctaBa MOPOXXEHOrO.

25. [o6aBkn, KpacuTenm n KOHCEPBaHTbI B MULLIEBLIX NPOAYKTaX.

26. NHuaunkaTtopsl. NMpumeHeHne nHgukaTopos. MNpupoaHbie MHANKATOoPSI.

27. NccnepgoBaHue onM3nMKO-XMMUYECKUX CBOMCTB HaTyparibHbIX COKOB pa3HbIX
Npon3BOAUTENEN.

28. AHann3 manoHesa pasHbIX Npou3BoauTeNnen

29. MccnepgoBaHue cocTaBa XXMAKOro Mblfia pasHbIX NPON3BOAUTENEN

30. Caxap 1 caxapo3amMeHUTEeNN: 3a U NPOTUB.




4. MeTogu4yeckue MaTtepuanbsl, onpegensilowme npoueaypbl OLeHUBaHUSA 3HAHUNA,
YMeHUN, HaBbIKOB U (MNK) onbiTa AeATENLHOCTU, XapaKTepu3yloLWmxX 3Tanbl
dopmMMpoBaHUA KOMNETEHLUN.

Mpouenypbl OLEHMBAHUSA B XO4€ U3YYEHUS ANCUMMINHBI 3HAHUIN, YMEHUI 1
HaBbIKOB, XapaKTepuayoLmx atanbl GOPMUPOBAHUSA KOMMETEHLNIA, perfiameHTUpyTCs
NONOXEeHNAMW:

-MBIr'YWUT 2.4.03 MNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;

- BI'YUT 4.1.02 NonoxeHne 0 peNTUHIOBOW OLIEHKE TEKYLLEN YCNeBaeMOCTH.

[nsi OUEeHKN 3HaHUI, YMEHUIN, HaBbIKOB OBYy4aloLLNXCA NO AUCLMMNIINHE
NPUMEHSAETCA PEUTUHIOBAsA cMcTemMa.

JK3aMeH NPoBOAUTCA Mo bunetam.

[nsa ponycka K ak3ameHy TpebyeTcsa Hannume BCcex NPOMEXYyTOUHbIX TOYEK
KOHTpOnS

MakcnmanbHoe KonnM4ecTBO 3agaHun B bunete — 3.

MakcumanbHasa cymma 6annos — 30.

Mpn YacTn4HO NpaBUNbLHOM OTBETE CyMMa 6anoB AenuTca nononam.

[nsa ponycka K ak3ameHy cyMmapHasi 6anbHO-penTUHroBas oueHKa
oOyuyatoLerocs no pesynbtatam paboTbl B cCEMeCTpe 1 Ha 3K3ameHe, A0SKHa BbITb He
meHee 30 6annos..

OK3aMeH oLeHMBaEeTCst NO OTBETY Ha BONPOCHI BuneTa, KOTOPbIN BKAOYaET:

KonnuyectBo Bonpocos bunete- 2

KonunyecTtBo kenc-3agaHmn -1

OtnunyHo (5 6annos) 3acnyxmnBaeTt obyyaroLmiics, peLUnBLLNA KENC-3aaHue,
OTBETUBLLMI Ha 2 BOMNPOCa, KOTOPLIN Aan pa3BépHYThIA OTBET, HE AONYCTUB B OTBETE
ownBOoK, MCNONb30BaBLLMI B OTBETE MaTepmarbl, OCBELLEHHbIE B AOMNONTHUTENBHOM
nutepaTtype. [lonyckatTca He3HaunTENbHbIE NOrPELLIHOCTM NPU OTBETE.

Xopouwo (4 6anna) 3acnyxueaeT oby4yaloLLMNCs, PELUNBLLNIA KENC-3a0aHuMe,
OTBETMBLUMI Ha 2 BONPOCa, ONYCTUBLUNIN HEKOTOPbIE MOrPELLHOCTU B OTBETE UMK
OTBETUBLUMI Ha 2 BOMNpPOCa, HE AONYCTUB B OTBETE OLIMOOK, Aan pas3BEpPHYTbIN OTBET.

YposneTtBoputernbHo (3 6anna) 3acnyxumsaeT 00y4vatomnncs, OTBETUBLUNIA Ha
He MeHee 2-x BONPOCOB, AONYCTUBLUNA HEKOTOPbIE MNOrPELUHOCTY NPU UX BbINOSTHEHUN 1
B OTBETE.

HeynoBnetBoputensbHo (2 6anna) 3acnyxmBaeTt oOy4atolmnnecs, OTBETUBLUNIN HE
bonee 4yem Ha 1 Bonpoc, gonyckawLlweMy CyLecTBEHHbIE OLINMOKM Npu OTBETE Ha
Apyrue BOnpochl.



5. ManVILI,a COOTBEeTCTBMUA pe3ynibTaTtoB OﬁyquMﬂ, nokasarerneu, Kputepuem m WKan oueHKnN

Pe3ynbTatbl 06y4eHus (Ha
OCHOBe 0006LWEHHbIX
KOMMNeTeHLMUI)

MpeAameT oueHKU
(npoaykT unu
npouecc)

Moka3aTenb OLEHKU

Kputepuu oueHnBaHus
cthopMUPOBAHHOCTU KOMMNETEHLUN

LLikana oueHKun

AKagemuyeckast
oueHKa

(3auTeHo/He3auTeHO)

YpoBeHb 0CBOEHUA
KoMneTeHUun

OK 01 Bbibupatb cnocobbl pelueHns 3agad npodeccnoHanbHON AeATENbHOCTY NPUMEHUTENBHO K PasfMyHbIM KOHTEKCTaMm
OK 02 Vcnonb3oBaTb COBpEMEHHbIE CPEACTBA NoMcKa, aHanusa n nHTepnpetTauum nHpopmauum, 1 MHPOPMaLIMOHHbIE TEXHONOMMN ANS BbINONHEHWS 3aaay npodeccmoHansHom

OeATenbLHOCTH

3HaTb OcBoeH

aKTyanbHbIN CtyneHT otBeTun Ha 85-100 % BonpocoB OTNNYHO (NOBbILIEHHbIN

npodeccrmoHarnbHbI 1 YPOBEHb)

coumarnbHbIA KOHTEKCT, B OcBoeH

KOTOPOM MpuxoauTcsa paboTatb CtygeHT otBeTUN Ha 75-84,99 % BonpocoB XOpOLLO (noBbILWEHHBIN

N KNTb; OCHOBHbIE€ NCTOYHUKM YPOBEHb)

prchopmaL 1 PeoypeL) Ann CrtyneHT otBeTun Ha 60-74,99 % BonpocoB YAOBMNETBOPUTENBH Ocsoex

pelleHns 3agad v npobnem B yA ) o p o (6a30BbIil YPOBEHb)

npogeccrmoHansHOM u/mnu

coumnanbHOM KOHTEKCTE; OTBeTbl Ha

anropuTMbl BbINONHEHNS paboT BOMNpochI (TECT) PesynbTaThl TecTa

B NpodreccnoHansHom 1 NeNe1-20

CMeXHbIX obnacTax; MeTobl

paboTbl B NpodeCccMoHansHom 1 He

CMEXHbIX C(Pepax; CTPyKTypy CtyaeHT oTBeTUn Ha 0-59,99 % Bonpocos YAOBNETBOPUTENLH He ocBoeH

nnaHa Ans peleHns 3agav; o

NopsiAOK OLEHKN pe3yrbTaToB

pelleHns 3agay

npocdeccrmoHansHom

OeATenbLHOCTH

Ywmers CTyneHT pewnn Bce 3agaudu, JOMyCcTun He Ocsoe

pacrnosHaBaTb 3agavy u/unm ) c YA ] p c Aayun, fony OTNUYHO (MOBBILLEHHBIIA

npobnemy B PelueHve keiic- onee 1 owmnokmn B oTBETE YPOBEHb)

npodpeccrmoHansHOM u/unm 3agaHum

CSU,I(/:IbaJ'IbHOM KOHTEKCTE; N9n91-99 CTyQeHT pewnn Bce 3agaudu, JonycTun He OcBoe o
’ PesynbTaTthbl peleHuns ’ XOPOLLIO (NOBbILWEHHbIN

aHanuanpoBaTb 3agadvy uunm Kelic-3anay 6onee 3 owmnbok YPOBEHb)

npobnemy 1 BelAeNATo €& (nomMaLuHsia paboTa) CTyaeHT pewwnn He Bce 3agayn, HO B TeX, Ha [0OBMNETBOPUTENBH OcBoeH

COCTaBHbIE YacTu; ONpeaensiTb Y. P ’ ’ Y P o

aTanbl pelleHns 3aaaun; KOTOpbIEe an OTBET, He A0NYCTWUN OLWNGKK o] (6a30BbIN ypOBEHD)

BbISIBMATL U 3hPEKTUBHO CTygeHT peluvn He BCe 3agayu, U B TeX 4YTO He He ocBoeH

nckaTb MHdopMaumio, peLunn AonycTun oWwnbKn Unmn He peluunn 3agayn | YOOBMEeTBOPUTENbH (HepocTaTOYHBIN

Heo6XoAVMMYH0 ANSA peLleHns coBcem o} YPOBEHb)




3agayuv n/vnun npobnemsl; OcBoeH
COCTaBUTb NNaH ENCTBUS; CtygeHT otBeTUn Ha 85-100 % Bonpocos OTIINYHO (noBbILLEHHBIN
onpeaenntb HeobxoaMMble YPOBEHb)
ecypchl; BNageTb OcBoeH
pecyp A OTBeTbl Ha C 75-84.99 % “
aKkTyanbHbIMW MeToAamu BOMDOCH! TYLOEHT OTBeTMN Ha 75-84, 6 BOMPOCOB XOpOLLO (NoBbILLEHHBIN
paboTbl B NpodeccrMoHanbHom (co6pece oBaHME PesynbTtaThl 0TBETOB YpOBEHb)
N CMEXHbIX cdepax; A Ha BOMpOChI o YyOOBNETBOPUTESBH OcBoeH
’ . 3K3aMeH) CtyneHT otBeTMn Ha 60-74,99 % BonpocoB 6 =
peann3oBaTb COCTABMEHHbIN No 14-122 o (6a30Bbiit ypoBeHb)
nnaH; oueHMBaTb pesynbTaT 1 He
MOCNEACTBIS CBOVX AGMCTBIN CtygeHT otBeTUn Ha 0-59,99 % Bonpocos YOOBMNETBOPUTENBH He ocBoeH
(camocTosiITENBHO UNK C o
NMOMOLLbI0 HAaCTaBHMKA)
OK 04 3dhhekTnBHO B3anmogencTsoBaTh 1 paboTaTb B KOMNNEKTMBE U KOMaHae
OcBoeH
CryneHT otBeTun Ha 85-100 % Bonpocos OTIIUYHO (noBbILLIEHHbIN
YPOBEHb)
OcBoeH
OTBeTbl Ha BOMPOCHI CryneHT otBeTun Ha 75-84,99 % BonpocoB XopoLlo (NOBbILWEHHBI
(TecT) PesynbTtaTbl TecTa ypOBeHb)
NeNe21-40 OBMNETBOPUTENLH OcBoeH
CrtygeHT otBeTUNn Ha 60-74,99 % BONpoCOB gﬂ P (6330BbIii YPOBEHD)
3HaTb He
npasuna obweHus B CrtygeHT otBeTUn Ha 0-59,99 % Bonpocos YOOBMNETBOPUTENBH He ocBoeH
KONneKkTuee; npaBuna o
nHOMBUAYanNbHOW paboThl; OcBoO€H
NPENMYLLECTBA KOMAHAHOI 1 CTy6,CI,eHT ;)TBeTgJ'I Ha BCe BOMNPOChI, AONYCTUI OTIMYHO (NOBBILICHHBIIA
MHAMBWAYANbHON PaBoThi He Gonee 1 owmnbkM B OTBETE YPOBEHb)
OcBoeH
OtBeTbl Ha Bonpock! CTyLeHT OTBETUI Ha BCE BOMPOCHI, OMYCTUI .
(sawwmTa PesvbTaThl OTBETA he Gonee 3 oWnBoK XOpOLLO (NOBbILIEHHBI
nabopaTopHbIX Ha B¥)I‘I oCh! YPOBEHb)
pabor) P CTyLeHT OTBETUN HE Ha BCe BOMPOChHI, HO B TEX, | YOOBNETBOPUTENbLH OcBoeH
NeNe61-90 Ha KOTopble Aarn OTBET, He JOMYCTUN OLIMOKM o] (6a30BbIN ypoBEHb)
He He ocsoeH
CTyQeHT OTBETUIT He Ha BCe BOMPOCHI, o
YOOBMNETBOPUTESBH He0CTaTOuHbIN
ponycTtun 6onee 5 owmbok o YPOBEHb)
YmeTb PesynbTtaThl
- C- OcBoeH
OoBnajeH1e HaBbikamm yyebHo § PeLUeHus Kec-3aa4 | Crypent pelumn Bce 3apaqn, AOMYCTUN He 3
nccnenoBaTenbCKom, PelweHue kelic- (nomaluHss paboTa) | gonee 1 owMBKM B OTBETE OTIINYHO (NoBbILLEHHbIN
NPOEKTHON 1 coumanbHon 3afaHuin YPOBEHb)
[eATenbHOCTH; Ne 100-108
CTyneHT pelwunn Bce 3agayvu, JoNyCTun He XOpOLLO OcBoeH

KOOPAMHMPOBATHL U BLIMNOMHATb
paboTy B YCNOBUSIX peansHoro,

6onee 3 owmnbok

(NoBbILLEHHBIN
YPOBEHb)




BMPTYanbHOro 1
KOMBVHMPOBaHHOIO
B3aMMOOENCTBUS;
OCYLLECTBNSATbL NO3UTUBHOE
cTpaTernyeckoe noBeaeHve B
PasnUYHbIX CUTYaLUSIX,
NPOSIBNSATb TBOPYECTBO U
BoOGpaxeHue, ObiTb
MHULIMaTUBHBIM

CTyOeHT peLuunn He Bce 3aayn, HO B TeX, Ha YyOOBNETBOPUTESBH OcBoeH
KOTOpble Jan OTBET, HEe AONYCTWN OLLINOKM o] (6a30BbIN ypOBEHD)
CTyneHT pelumn He Bce 3agayn, U B TEX YTO He He ocBoeH
peLumnn onycTun OWMGKN UKW He peLuMn 3agayn | yAOBNETBOPUTENbH (HepocTaToYHBIN
coBcem o] YPOBEHb)
OcBoeH
CryneHT otBeTun Ha 85-100 % Bonpocos OTNNYHO (noBbILWEHHbIN
YPOBEHb)
OTBeTbI Ha BOMPOCHI OcBoeH
CtyneHT otBeTUN Ha 75-84,99 % Bonpocos XOPOLLIO MOBbILUEHHbIN
(cobecepnoBaHue- PesynbTaThl YA 99 % P P ( YDOBEHb)
3K3aMmeH TBETOB Ha BOMNPOCHI
N9123—1%8 OTBETOR Ha Bonpo CrtyneHt otBeTUn Ha 60-74,99 % BonpocoB YROBNETBOPUTEBH OcBoeH
’ o (6a30BbIN ypOBEHD)
He
CrtyaneHT otBeTUn Ha 0-59,99 % Bonpocos yOOBNeTBOPUTENLH He ocBoeH
o)

OK 07 CopgencreoBaTb COXpPaHEHWIO OKpYXatoLLen cpeapbl, pecypcocbepexeHunto, NPUMEHATb 3HaHUSA 00 U3MEHeHUN KnumaTa, NpUHUUNbLlI bepexnmeoro
Npon3BoACTBa, 3PEKTUBHO AECTBOBATb B YPE3BbIYAMHbLIX CUTYaLNSAX

3HaTb OcBoeH
CHOPMUPOBAHHOCTb CrtyaneHT otBeTUN Ha 85-100 % BonpocoB OTIIMYHO (noBbILLIEHHbIN
3KONOrM4YeCcKomn KynbTypbl, YPOBEHb)
NOHMMAaHWE BNUSAHUS OcBoeH
couunanbHO-3KOHOMUYECKUX - 9 "
npgu,eccos jaoco% To;|5;e OTBETHI Ha BONPOCH CtyageHT oTBeTWN Ha 75-84,99 % Bonpocos XopoLlo (nosn::Jeiku;bm
MPUPOLHON Y COUMATTBHOM (TecT) PesynbTaTthl Tecta yg

NeNe41-60 YOOBNETBOPUTENBH CBOEH
cpenbl, 0Co3HaHMe rnobanbHoro CryneHT otBeTun Ha 60-74,99 % Bonpocos o (6a30BbIi YpOBEHb)
XapakTepa 3KONorm4eckmnx
npobnem; paclmpeHne onbita He
JEATENBHOCTY 3KOMOTMYECKON CryneHT otBeTun Ha 0-59,99 % Bonpocos yOOBNeTBOPUTENLH He ocBoeH

o}

HanpaBJIEHHOCTU




YmeTb

nnaHnpoBaHue n
OCyLLIeCTBNEHNE OeNCTBUN B
OKpy>KatoLLen cpee Ha OCHOBe
3HaHWS Luenen yCcTon4nBoro
pas3BUTUSI YENOBEYECTBA;
YMEHME NPOrHo3npoBaTthb
HebnaronpuaTHble
3Konornyeckme nocneacTesuns
npeanpuHMMaeMbiX 4eNCTBUN,
npegoTBpalwaTth ux;
oBnageHne HaBblikaMu y4ebHO-
nccnenoBaTenbCKon,
NPOEKTHOM U coumansHON
neaTenbHOCTH

PelueHne kenc-

OcBoeH
" CTyneHT pewnn Bce 3agayu, JoNyCcTun He -
Niaf()a;ql/114 6013'/|ge 1 (?LIJMGKVI B OTBefe A OTINYHO (oBbILGHHbIA
= B YPOBEHb)
PesynbTaTthl OcBoeH
- CTyneHT pelwunn Bce 3afayvu, AoNyCTun He o
peLueHns Kerc-3agay 6013'/|ge 3 opu.MGOK Aatn, fony XOpOLLO (NoBbILWEHHbIN
(ooMaLwHss paboTa) YPOBEHb)
CTyQeHT pelunn He Bce 3aayu, HO B TeX, Ha YyOOBNETBOPUTENBH OcBoeH
KOTOpble Jan OTBET, HEe AONYCTWUM OLLINGKM o (6a30BbIl ypOBEHB)
CTyQeHT pelunn He Bce 3agayn, U B TEX YTO He He ocsoeH
peLunn onyCcTMn oWwnbKM N He peLumnn 3agavn | yooBneTBopuUTenbH (HepocTaToYHBIN
coBceM o YPOBEHb)
OcBoeH
CtyaeHT otBeTWn Ha 85-100 % Bonpocos OTIINYHO (NoBbILLEHHBIN
YPOBEHb)
OTBeTbl Ha BONPOCHI OcsoeH
P CtypeHT otBeTun Ha 75-84,99 % sonpocos X0opoLuo (NoBbILLEHHBIN
(cobecepoBaHue- PesynbTtaTthl DOBEHb)
9K3aMeH) OTBETOB Ha BOMPOCHI YAOBNETBOPUTENbH yOCBoeH
Ne129-137 CtyneHT otBeTun Ha 60-74,99 % Bon -
yA 99 % pocos 0 (6a30BbIN ypOBEHD)
He
CtyneHT otBeTun Ha 0-59,99 % Bonpocos yOOBNEeTBOPUTENBH He ocBoeH
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	Дисперсные системы
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	Дисперсные системы
	Качественные реакции обнаружения неорганических и органических веществ
	Химия в быту и производственной деятельности человека
	Исследование и химический анализ объектов техносферы
	Сколько граммов сахара и воды необходимо взять для получения 200 г 5 % раствора?
	Решение:
	Записать формулу для определения массовой доли растворённого вещества.
	ω=mв-ва/mр-ра → mв-ва = mр-ра×ω
	Вычислить массу соли.
	mв-ва (соли) = 200×0,05=10 г
	Определить массу воды.
	m(H2O) = m(р-ра) — m(соли) = 200 — 10 = 190 г
	Записать ответ.
	Ответ: 10 , 190
	Какой объем (н.у.) занимает 5∙10-3 кг углекислого газа?
	Решение.
	Найдем молекулярную массу СО2:
	Mr(CO2)= 12+2∙16=44 г.
	Tакже нам известен молярный объем газа, который равен 22,4 м3.
	Составим следующую пропорцию:
	44 кг СО2 занимает объем 22,4 м3
	5∙10-3 кг СО2 занимает объем – х
	откуда х= (5∙10-3∙22,4)/44=2,5∙10-3 м3
	Ответ: 0,0025
	Определить массу молекулы газа, если масса 10-3 м3 газа, при н.у., равна 0,3810-3 кг.
	Решение:
	Число молекул 1 кмоль любого вещества равна числу Авогадро (6,02*1026 ), поэтому для начала определим 1 кмоль газа:
	10-3 м3 газа имеют массу равную 0,3810-3 кг
	22,4 м3 газа имеют массу равную — х
	х=22,4∙0,3810-3/10-3=7,6 кг,
	Далее определяем массу молекулы газа:
	m=7,6/6,02∙1026=1,26∙10-26 кг.
	Ответ: 1,26
	Определите молярные массы эквивалентов H2SO4 в следующих реакции:
	А) H2SO4+2KOH = K2SO4+2H2O
	Решение: Значение эквивалента вещества зависит от того, в какой именно реакции оно участвует.
	В реакции А) 1 моль H2SO4 взаимодействует с 2 моль KOH, а эквивалент H2SO4 с 2 эквивалентами KOH. Молярная масса эквивалента KOH равна его молекулярной массе, следовательно, молярная масса эквивалента H2SO4 равна половине ее молекулярной массы:
	Мэкв=98/2=49 г/моль
	Ответ: 49
	Составьте уравнения электродных реакций, протекающих при электролизе с нерастворимыми анодами: а) MgCl2; б) MgCl2 и ZnSO4.
	Составьте уравнения электродных реакций, протекающих при электролизе раствора CuSO4 с растворимым медным анодом и нерастворимым графитовым анодом.
	Растворимый медный анод:
	На катоде возможно восстановление меди и воды. Но потенциал меди имеет более положительное значение, чем потенциал восстановления воды (E0(H2O/H+) = -0,41 В), поэтому на катоде будет восстанавливаться медь. На аноде также возможно окисление меди или воды и, т.к. потенциал меди имеет меди имеет меньшее значение, чем потенциал окисления воды (E0(H2O/O2) = 0,82 В), то на аноде будет окисляться медь:
	К: Cu2+ + 2e = Cu0
	A: Cu0 – 2e = Cu2+
	Cu2+ + Cu0 = Cu0 + Cu2+
	Инертный нерастворимый анод:
	Соль состоит из катиона неактивного металла и аниона кислородсодержащей кислоты. В этом случае на катоде происходит восстановление меди, а на аноде окисление воды:
	K: Cu2+ + 2e— = Cu
	A: 2H2O -4e— = O2 + 4H+
	2Cu2+ + 2H2O = 2Cu + O2 + 4H+
	2CuSO4 + 2H2O = 2Cu + O2 + 2H2SO4
	Определите тепловой эффект сгорания жидкого CS2(ж) до образования газообразных СО2 и SO2. Сколько молей CS2 вступят в реакцию, если выделится 700 кДж тепла?
	Уравнение реакции сгорания жидкого сероуглерода следующее:
	CS2(ж) + 3O2 = СО2 + 2SO2
	Тепловой эффект реакции вычислим подставляя справочные данные стандартных энтальпий веществ в выражение:
	ΔHр-ции = ΣH0кон – ΣH0исх кДж/моль
	ΔHр-ции= 2·ΔH0SO2 + ΔH0CO2  — ΔH0CS2 — 3·ΔH0O2 = 2·(-296,9) + 3·(- 393,5) – 87 — 3·0 = -1075,1 кДж/моль
	Т.е. при сгорании 1 моля сероуглерода выделяется 1075,1 кДж тепла
	а при сгорании x молей сероуглерода выделяется 700 кДж тепла
	Найдем х:
	x = 700·1/1075,1 = 0,65 моль
	Ответ: 0,65
	Реакция горения бензола выражается термохимическим уравнением: С6Н6(ж) + 7½ О2(г) = 6СО2(г) + 3Н2О(г) – 3135,6 кДж. Вычислите теплоту образования жидкого бензола.
	Решение.
	Тепловой эффект реакции равен:
	ΔHр-ции = ΣH0кон – ΣH0исх кДж/моль
	В нашем случае ΔHр-ции = – 3135,6 кДж, найдем теплоту образования жидкого бензола:
	ΔHр-ции= 6·ΔH0СO2 + 3·ΔH0H2O  — ΔH0C6H6 – 7,5·ΔH0O2
	-ΔH0C6H6 = ΔHр-ции — 3·(-241,84) + 6·(- 393,51) – 7,5·0 = — 3135,6 — 3·(-241,84) + 6·(- 393,51) – 7,5·0 = — 49,02 кДж/моль
	Ответ: 49,02
	Приведите примеры двух металлов, пригодных для протекторной защиты железа. Для обоих случаев напишите уравнение электрохимической коррозии во влажной среде, насыщенной кислородом.
	Решение:
	Протекторная защита заключается в присоединении к защищаемому металлическому изделию, металла с более отрицательным значением стандартного электродного потенциала E0, т.е. более активного металла. Для защиты железа подойдут, например, цинк и бериллий:
	EFe2+/Fe = — 0,440 В
	EZn2+/Zn = — 0,763 В
	EBe2+/Be = — 1,850 В
	Запишем уравнения электрохимической коррозии во влажной среде, насыщенной кислородом:
	Fe—Zn
	К: O2 + 2H2O + 4e— = 4OH—
	А: Zn — 2e—= Zn2+
	2Zn + O2 + 2H2O = 2Zn2++ 4OH—
	2Zn + O2 + 2H2O = 2Zn(OH)2
	Fe-Be
	К: O2 + 2H2O + 4e— = 4OH—
	А: Be — 2e— = Be2+
	2Be + O2 + 2H2O = 2Be2++ 4OH—
	2Be + O2 + 2H2O = 2Be(OH)2
	Как следует изменить объем реакционной смеси системы:
	8NH3(г) + 3Br2(ж)→6NH4Br(к) + N2(г), чтобы скорость реакции уменьшилась в 60 раз?
	Решение.
	Чтобы уменьшить скорость реакции необходимо увеличить объем системы, т.е. уменьшить давление и, тем самым, уменьшить концентрацию газообразного компонента — NH3. Концентрация Br2 при этом останется постоянной.
	Начальная скорость прямой реакции была равна:
	υ1= k·[NH3]8·[Br2]
	при увеличении концентрации аммиака скорость прямой реакции стала равной:
	υ2= k·[x·NH3]8·[Br2] = k·x8·[NH3]8·[Br2]
	υ2/ υ1 = k·x8·[NH3]8·[Br2]/k·[NH3]8·[Br2] = 60
	После сокращения всех постоянных, получаем
	x8 = 60
	x = 1,66
	Ответ: 1,66
	Ответ: 4
	Ответ: 4,4
	Ответ: 1,19
	Какая масса хлорида аммония образуется при взаимодействии хлороводорода массой 7,3 г с аммиаком массой 5,1 г?
	Решение: записываем уравнение реакции.
	HCl + NH3 = NH4Cl
	Эта задача на «избыток» и «недостаток». Рассчитываем количества вещества хлороводорода и аммиака и определяем, какой газ находится в избытке.
	ν(HCl) = m(HCl)/ М(HCl) = 7,3/36,5 = 0,2 моль;
	ν(NH3) = m(NH3)/ М(NH3) = 5,1/ 17 = 0,3 моль.
	Аммиак находится в избытке, поэтому расчет ведем по недостатку, т.е. по хлороводороду. Из уравнения реакции следует, что ν(HCl) = ν(NH4Cl) = 0,2 моль. Определяем массу хлорида аммония.
	m(NH4Cl) = ν(NH4Cl) • М(NH4Cl) = 0,2• 53,5 = 10,7 г.
	Ответ: 10,7
	При пропускании сероводорода объемом 2,8 л (нормальные условия) через избыток раствора сульфата меди (II) образовался осадок массой 11,4 г. Определите выход продукта реакции.
	Решение: записываем уравнение реакции взаимодействия сероводорода и сульфата меди (II).
	H2S + CuSO4 = CuS ↓+ H2SO4
	Определяем количество вещества сероводорода, участвующего в реакции.
	ν(H2S) = V(H2S) / Vm = 2,8/22,4 = 0,125 моль.
	Из уравнения реакции следует, что ν(H2S) = ν(СuS) = 0,125 моль. Значит можно найти теоретическую массу СuS.
	m(СuS) = ν(СuS) • М(СuS) = 0,125 • 96 = 12 г.
	Теперь определяем выход продукта, пользуясь формулой:
	η = [mp(X) •100]/m(X)= 11,4 • 100/ 12 = 95%.
	Ответ: 95
	Из образца горной породы массой 25 г, содержащей минерал аргентит Ag2S, выделено серебро массой 5,4 г. Определите массовую долю аргентита в образце.
	Решение: определяем количество вещества серебра, находящегося в аргентите: ν(Ag ) =m(Ag )/M(Ag ) = 5,4/108 = 0,05 моль.
	Из формулы Ag2S следует, что количество вещества аргентита в два раза меньше количества вещества серебра. Определяем количество вещества аргентита:
	ν( Ag2S)= 0,5 • ν (Ag) = 0,5 • 0,05 = 0,025 моль
	Рассчитываем массу аргентита:
	m(Ag2S) = ν( Ag2S) • М(Ag2S) = 0,025• 248 = 6,2 г.
	Теперь определяем массовую долю аргентита в образце горной породы, массой 25 г.
	ω(Ag2S) = m(Ag2S)/ m = 6,2/25 = 0,248 = 24,8%.
	Ответ: 24,8
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